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1. OBIIASI  XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI
OBIIEOBPA3OBATEJBHON JUCIUIIJIUHBI «XUMMUSI»

1.1. Mecto nOMCUMIUIMHBI B CTPYKTYpE OCHOBHOH MNpOQecCuoHaIbHON
o0pa3oBaTeIbHON MPOrpaMMBI
O6meobpa3oBaTenbHasl TUCHUILUIMHA «XUMUSD» HU3ydaeTcss Ha 0a30BOM ypOBHE B
o01ieo0pazoBaTeIbHOM IMKJIE Y4eOHOro IjlaHa OCHOBHOM Npo¢hecCHOHATBHOM
oOpa3oBaTeIbHON  TporpaMMbl  YKPYIHEHHBIX TpyNnn  CHelHalbHOCTEH  /
npodeccuii: 38.01.02 «IIpoxasen»
[IpuknanHoit MoOaynb BKIHOYAaeT oauH pazgen. Paszmen 7 «Xumus B OBITY U
NPOU3BOACTBEHHON  JEATEIIBHOCTH  YEJIOBEKa»  peau3yeTcss s BCEX
npodeccuii/cenuaibHOCTE Ha MaTepHraie KeMCOB, CBA3aHHBIX C IKOJIOTHYECKOM
0€30MacHOCThI0O W OIICHKOMW TIOCJIEACTBUNA OBITOBOM W  TPOW3BOJICTBEHHOM
NESATENbHOCTH, M0 OTpacisiM Oyaymied npodeccuoHaNbHON — JIeATeTbHOCTH
00y4Jaromuxcs.
[lepron oOyueHus U pacrpejiesieHde o CEMECTpaM OmpeessieT oOpa3oBaTebHast
OpraHu3alus CamMoOCTOSITEIbHO, C YYETOM JIOTMKH (OPMUPOBAHMS MPEAMETHBIX
pe3yNbTaToOB, OOMIMX M MPO(PECCHOHANBHBIX KOMIETEHIUN, MEXIPEAMETHBIX
CBs3el c JIPYTUMU JTUCIUIUIMHAMA 00111e00pa30BaTEILHOTO 5
obmenpodhecCHOHAIBHOTO ITUKIIOB YYeOHOTO TIIaHa.
1.2. llesan u muIaHUpPyeMble Pe3yJbTAThl OCBOCHUS TUCHUIIUHBI
1.2.1. lean v 3aga4y TUCHUILIMHBI
DopMUpPOBAHUE Y CTYICHTOB IMPEICTABICHUS O XHWMHUYECKOM COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOM KApTUHBI MHpa KAaK OCHOBBI MPUHATHS PEIICHUN B
XKU3HEHHBIX W TIPOU3BOJCTBEHHBIX CHUTYyalUsX, OTBETCTBEHHOI'O IIOBEJICHUS B
MNPUPOJTHOM Cpelie.
3amaun TUCIUILINHBL:
1) cdopmupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEH MPOTEKAHHUS XHUMHYECKUX
MIPOLIECCOB U SIBJICHUM B OKPYKAIOIIEH cpelie, HETOCTHOM HAyYHOU KapTUHBI MUPA,

B3aWMMOCBA3U 1 B3aMMO3aBHUCUMOCTHU CCTCCTBCHHLIX HAYK;



2) pa3BUTh YMEHHUS COCTaBISATH (DOPMYJIBI HEOPTraHMYECKUX U OPTaHHYECKHX
BEIIECTB, YPaBHCHHS XHMUYECKUX  pEaKUud, OOBSICHATH HMX  CMBICT,
MHTEPIPETUPOBATH PE3YNIbTAThl XUMHUUECKHUX IKCTIEPUMEHTOB,

3) cdopMupoBaTb  HaBBIKM  MPOBEACHUS  MPOCTEHIIMX  XUMHYECKUX
HKCIIEPUMEHTAIBHBIX HCCIEJOBAaHUN C COONIOACHHEM TMpaBuil 0€30MacHOro
oOpalieHus ¢ BelIeCTBaMH M JIabOpaTOpHBIM 000pPYI0BaHUEM;

4) pa3BUTh yMEHHUs HCIOJIb30BaTh WH(GOPMAIHUIO XUMHUYECKOTO XapakTepa H3
pa3IMYHBIX HICTOYHHUKOB;

5) copmupoBaTh yMEHHs TPOTHO3UPOBATH TOCIEACTBUS CBOCH JEATEIHHOCTU H
XUMHAYECKUX TIPUPOIAHBIX, OBITOBBIX M MMPOU3BOICTBEHHBIX MIPOIECCOB;

6) chopmupoBaTh MOHMMAaHUE 3HAYMMOCTH JOCTHIKCHHH XMMHYECKOW HAyKu H

TEXHOJIOTHH ISl PA3BUTHS COITUATIBLHON U TPOU3BOCTBEHHOU cdep.



1.2.2. IlnanupyemMblie pe3yJbTaThl 0CBOCHHUS 001e00pa3oBaTebHON AMCHUILIMHBI B co0oTBeTcTBHH ¢ PI'OC CIIO u Ha

ocHose ®I'OC COO

Kon n [Inanupyemble pe3ynbTaThl OCBOSHUS IUCLUILIMHbI

HauMEHOBaHHUE

(hopMHpYEMBIX OO6ume JucuuninuHapHbie

KOMITETCHIU I

OK. 01. B gactu Tpy10BOTO BOCIIUTAHUSA: - BJIQJIETh CUCTEMON XMMHUYECKUX 3HAHNUN, KOTOPAast BKIIOYAET: OCHOBOIIOJIArarOINe
Br16upath - TOTOBHOCTb K TPY/y, OCO3HAHHE IEHHOCTHU HOHATHS (XMMUYECKHUI JIEMEHT, aTOM, JJICKTPOHHAst 000JI04Ka aToma, s-, p-, O-
CrocoObI MacTepCTBa, TPYI0JIIO0UE; AJIEKTPOHHBIE OPOUTATIN ATOMOB, HOH, MOJIEKYJIa, BAJIGHTHOCTb,

pelIeHus 3a1a4
npodeccuoHaIbH
OH IeATCILHOCTH
MIPUMEHUTEITEHO
K pa3JIMYHBIM

KOHTCKCTaM

- TOTOBHOCTb K aKTUBHOU JIeITCILHOCTU
TEXHOJIOTHYSCKOM M COIMAIbHOU
HaIpaBJIEHHOCTH, CTIOCOOHOCTh UHUIIMHPOBATb,
IJTAHUPOBATh U CAMOCTOSITEIbHO BBITIOJIHATh
TaKy1o JEATEeIbHOCTD;

- HTHTEPEC K Pa3IMUHBIM chepam
pohecCHOHANTBHOM JIeATEILHOCTH,

OBnajieHUEe YHUBEPCATbHBIMH YU€OHBIMU
MO03HABATEILHBIMH JCHCTBUSIMU:

a) 0a30BbI€ JIOTUUECKHE AEHCTBHSL:

- CaMOCTOSTENHHO (POPMYIUPOBATH U
aKTyallu3UpoBaTh MpoOIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBIIMBATh CYHIIECTBEHHbBIN MPU3HAK WIIN
OCHOBAaHUS I CPABHEHHUSI, KITACCU(PUKAIIUU U

0000IIeHHS;

3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKUCIIEHUS, XUMHUYECKast CBA3b, MOJIb, MOJISIpHAS
Macca, MOJISIPHBIM 00beM, YIIIepOIHBIN CKeNeT, PyHKUIHOHAIbHAS TpyIINa, paJuKa,
M30MEPUs, U30MEPBI, TOMOJIOTUYECKUH PSiJl, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPOI- 1
a30TCOJepIKaIIe COCTMHECHUSI, ONOJIOTUIECKH aKTUBHBIC BEIIeCTBa (YTIIE€BO/IbI,
JKUPBI, OEJIKK), MOHOMED, TIOJUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKY/ISIPHBIC
COCIMHEHMS, KpUCTAIUIMYECKAs PEIIEeTKa, TUITbl XUMUYECKUX PeaKInid
(OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC, 9K30-H SHJIOTEPMUUYECKHE, PEAKIIMH HOHHOTO
oOMeHa), pacTBOP, AICKTPOJIUTHI, HEIJICKTPOJIUTHI, JIEKTPOJTUTHICCKAS
JIMCCOLMAISI, OKUCITUTENh, BOCCTAHOBUTEb, CKOPOCTh XUMHUUYECKON PEAKIINH,
XUMHUYECKOE PABHOBECHE), TCOPUH U 3aKOHBI (TCOPHS XUMHYECKOTO CTPOCHUS
oprannyeckux Beuects A.M. byTiiepoBa, Teopust 37€KTPOJIUTUUECKON TUCCOIUAIUHY,
nepuoanueckuii 3akon JI.M1. MennesneeBa, 3aKOH COXpaHEHHsI MAacChl),
3aKOHOMEPHOCTH, CHMBOJIMUECKUH S3bIK XUMHH, (PAKTOTOTHUECKUE CBECHUS O
CBOMCTBaX, COCTaBe, MOJYYCHUH U O€30TTaCHOM HCIOJIb30BAaHUH BaXKHEHIIINX
HEOPraHMYECKUX U OPTaHUYECKHUX BEIIECTB B OBITY U MIPAKTHUECKOH JAEATEIHLHOCTH

YCJIO0BCKaA,




- OTIpPeNIeNSTh e IeATEIHHOCTH, 331aBaTh
napaMeTpsl U KPUTSPUHU UX JOCTHKCHHUS,

- BBISIBJIATH 3aKOHOMEPHOCTH U TTPOTHBOPEUHS B
paccMaTpuBaeMBbIX SBIICHUSX;

- BHOCUTBH KOPPEKTHUBEI B ICATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIEIISIM,
OIICHUBATh PUCKH TIOCIICICTBUN ACITEILHOCTH;

- pa3BHBaTh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH
YKU3HEHHBIX TTPOOIIeM

0) 0a30BEIE HCCIEAOBATEILCKIE NEHCTBUS:

- BJIQJICTh HABBIKAMH YUEOHO-HCCIICIOBATEIIbCKOM
Y TIPOSKTHOM JIeATSIIBHOCTH, HABBIKAMU
paspernieHus mpooeM;

- BBISIBJISITh IPUYMHHO-CJICICTBEHHBIC CBSI3U U
aKTyaJIM3UpOBATh 3a7a4y, BBIIBUTATh TUTIOTE3Y €€
peleHus], HaXOAUTh ApTyMEHTBI IS
JI0Ka3aTebCTBAa CBOUX YTBEPIKICHHIA, 3a]1aBaTh
napaMeTpbl U KPUTEPHUU PEIICHUS;

- aHAJIM3UPOBATH TOJIYYCHHBIE B XOJIC PEIICHUS
3aJ]auu pe3yJbTaThl, KPUTHYECKU OLICHUBATD UX
JOCTOBEPHOCTb, MPOTHO3UPOBATh U3MCHEHHE B
HOBBIX YCIIOBHSIX;

- YMETh MEPEHOCHUTDH 3HAHUS B NMO3HABATEIBHYIO U
MPAKTUYECKYIO0 00JaCTH KU3HEEATEIbHOCTH;

- YMCTb UHTCTPHUPOBATh 3HAHUS U3 PA3HBIX

- YMETh BBIABIISITh XapaKTEPHbIC MPU3HAKU U B3aUMOCBSI3b U3YUEHHBIX MOHSTHIA,
MPUMEHATH COOTBETCTBYIOIIUE OHSATHUS IIPU OMKUCAHUU CTPOCHUS U CBOMCTB
HEOPraHUYECKUX U OPraHUYECKUX BEUIECTB U UX MPEBPAIICHUN; BBISBIIATD
B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C TIOHATHUSMU U MPEJICTABICHUSAMH JAPYTrUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETh UCII0JIb30BaTh HAMMEHOBAHUS XUMUYECKUX COCTMHEHUN MEKTyHAPOIHOTO
COI03a TEOPETUYECKON U MPUKIIATHOM XUMUH U TPUBUAJIbHBIC HA3BAHUS BAXKHEHUIIINX
BEIIECTB (ITUJICH, alleTUIICH, TJIULIEpUH, (peHoJI, (hopMabAeTHI, YKCYCHas! KUCIIOTa,
TJIMIUH, YTapHBIN Ta3, YIJIEKUCIBINA ra3, aMMHaK, TallieHast U3BECTh, HerameHast
W3BECTh, MUTHEBAS COJIA U IPYTUX), COCTABIATh (POPMYIIBI HEOPTAaHUIECKUX U
OPraHWYECKUX BEIIECTB, YPABHCHUS XUMHYECKUX PEAKIINM, OOBSICHATH UX CMBICT;
MOATBEPK/IATh XapaKTePHbIE XUMUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIONTUMHU
SKCIIEPUMEHTAMHU U 3allUCAMHU YPaBHEHUN XUMUYECKUX PEaKIIHil;

- YMETh YCTaHABIIMBATh MPUHAJICKHOCTh U3YYEHHBIX HEOPTaHUUECKUX U
OpraHUYECKUX BEILECTB K OMPEENIEHHBIM KJIaccaM U rpyliaM COeIUHEHHH,
XapaKTepU30BaTh UX COCTAB U Ba)KHEHIIINE CBOMCTBA; ONPEIENIATh BUIbI XUMHUYECKUX
CBsA3e (KOBaJICHTHAs, MOHHAS, METAIIIMYECKasi, BOAOPO IHAS ), TUIIBI
KPUCTAJUITMYECKUX PEHIETOK BEIEeCTB; KIACCU(PHUIMPOBATH XUMUYECKHE PEaKILIUU;

- chopMHpOBaTh MPEACTABICHUS: O XUMHUECKON COCTaBJISIONICH
€CTECTBEHHOHAYyYHOU KapTUHBI MUPA, POJIM XUMUH B IO3HAHUU SIBJICHHUM MPUPOJIBI, B
(bopMUPOBAHUY MBIIUICHUS U KYJIbTYpPBl TUYHOCTH, €€ PYHKIIMOHAIBLHOI
IPaMOTHOCTH, HEOOXOAUMOM TSl pEeUIeHHs MPAKTUYECKUX 3a]1a4 U SKOJIOTHUECKU
000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 37I0POBBIO U MPUPOTHOM CPEIE;

- YMETh MPOBOJUTH PACUYETHI IO XUMHUECKUM (POpMyliaM U ypaBHEHHUSIM XUMUYECKUX

pCaKI_II/Iﬁ C UCIIOJIb30BAHUEM (I)I/ISI/I‘-ICCKI/IX BCJIIMYHNH, XapaKTCPUIYIOIIHNX BCUICCTBA C




MIpeIMETHBIX 00nacTei;

- BBIJIBUTATh HOBBIC UJICH, TIPE/JIaraTh
OPHUTHHAIBHBIC TIOJXO0/IbI U PEIICHUS;
- CIIOCOOHOCTh UX MCIIOJIH30BaHUs B

II03HABATEIBbHOW U COLMATIbHON MPAKTUKE

KOJINYECTBEHHON CTOPOHBI: MAaCChl, 00beMa (HOpMaJibHbIE YCIIOBUS) I'a30B,
KOJIMYECTBA BELECTBA; UCIIOJIb30BATh CUCTEMHbBIC XUMUYECKUE 3HAHMS IS IPUHATUSA
peueHuil B KOHKPETHBIX JKU3HEHHBIX CUTYALMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX

IMPUMCHCHUCM

OK. 02.
Ucnonb3oBarh
COBPEMEHHBIE
CpeICTBa MOUCKa,
aHayu3a u
WHTEPIPETAITIH
nHpopmMaluu U
MH(POPMAITMOHHBI
€ TEXHOJIOTUU
JUTSL BBITIOJTHEHUS
3a/a4
npoheCCUOHAIBH

on ACATCIBbHOCTH

B o0siacTi IEeHHOCTH HAyYHOTO TIO3HAHMUS:

- cOpPMHPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH,
OCHOBAHHOTO Ha JHAJIOTE KYIbTYP,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B
IOJIMKYIBTYPHOM MHUDE;

- COBEpIUICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOMN
KYJbTYphI KaK CPEJICTBA B3aUMOICHCTBUS MEXKTY
JIIOJIbMH | TIO3HAHUST MUDA;

- OCO3HAHME [ICHHOCTH HAy4YHOU JESATEIHHOCTH,
TOTOBHOCTH OCYIIECTBJISATh MPOCKTHYIO U
HCCIIEA0BATEIBCKYIO ICSITCIIBHOCTD
WHIUBUAYAIbHO U B TPYIIIIE;

OBnaneHue yHUBEPCAIbHBIMU Y4€OHBIMU
MO3HABATEILHBIMU JEHCTBHSIMH:

B) paboTa ¢ nHpopmManue:

- BJIaJIETh HABBIKAMH TOJIy4eHUSI HHPOPMAIIUU U3
HWCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIbHO

OCYIICCTBJIATH MOUCK, aHAJIN3, CUCTCMATU3AlIUI0 U

- YMETb IJIAHUPOBATH U BBIIOJIHATH XUMUUYECKUN IKCIIEPUMEHT (TIpeBpalleHus
OPraHNYeCKHUX BEUIECTB IIPH HArPEBAHMM, ITOJTYYEHUE ITUIICHA U H3YYEHUE €T0
CBOMCTB, KAUECTBEHHBIE PEAKIIMM HA aJIbJETU/IBI, KpaXMaJl, YKCYCHYIO KHACIIOTY;
JieHaTypalys OeJKOB IPU HarpeBaHUM, [IBETHBIE PEAKIIMH OEIKOB; MIPOBOINUTh
peakiuy HOHHOTO 0OOMEHa, OIPEIENATh CPEeTy BOJHBIX PACTBOPOB, KAUECTBEHHbIE
peakuuu Ha cynbdar-, kKapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS; PelIaTh
JKCIIepUMEHTaJIbHbIE 3a/1a4u 110 TemaM "Metamibl" u "Hemeramnsl") B COOTBETCTBUH
C MpaBWJIaMU TEXHUKH O€30MaCHOCTH ITPHU OOPAIEHNUH C BELIECTBAMU U
71a00paTOPHBIM 000PYIOBAaHUEM; IIPEACTABIATE PE3YJIBTATHl XUMUYECKOTO
9KCIIEpUMEHTa B ()OpME 3aMUCU YPABHEHHUI COOTBETCTBYIOIUX PEAKLIUN U
(GopMyIMpOBaTh BBIBO/BI HA OCHOBE 3THX PE3yJIbTATOB;

- YMETh aHAJIU3UPOBATh XUMUYECKYIO0 HHPOPMALIUIO, T0JIy4aeMyIO U3 Pa3HbIX
UCTOYHUKOB (CpelICTB MaccoBOoM MH(opMaiuu, cetb IHTepHET U npyrue);

- BJIAJICTh OCHOBHBIMU METOJAMH Hay4YHOTO MO3HAHUS BELECTB U XUMUYECKHX
ABJICHUN (HaOJIt0IeHNE, U3MEPEHHE, IKCIIEPUMEHT, MOIEIMPOBAHNE);

- YME€Th MPOBOJUTH PACUETHI 10 XUMUUYECKUM (POpMysIaM U ypaBHEHUSM XUMHUUECKUX
peakuuii ¢ UCIOJIb30BaHUEM (PU3NUYECKUX BEJIMUUH, XapaKTepU3YIOIIUX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI: MAaCChl, 00beMa (HOpMaJibHbIE YCIIOBUS ) I'a30B,
KOJIMYECTBA BEILECTBA; UCIIOIb30BATh CUCTEMHBIE XUMUUECKUE 3HAHUS IJIs IPUHATUS

pCI_HCHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYallUAX, CBA3AHHBIX C BCIICCTBAMHU U UX




WHTEPIPETAINIO HHPOPMAITIH PA3TUYHBIX BUIOB
1 (OpM NIpeICTaBICHUS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHbBIX (hopMaTax ¢
y4eToM Ha3zHaueHUs HH(OPMAIUU U 1IEeTIeBOI
ayJIUTOpUH, BBIOMpas ONTUMAJIIbHYIO (popmy
MPEJCTABICHUS U BU3YAITH3AINH;

- OIICHUBATH JIOCTOBEPHOCTH, IETUTAMHOCTb
nH(pOpMAIINH, €€ COOTBETCTBUE MTPABOBBIM U
MOPATBHO-3THYECKUM HOpMaM;

- HCTIOJT30BATh CPEACTBa HHPOPMAIIMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHH B PEIICHUN
KOTHUTHBHBIX, KOMMYHUKATHBHBIX H
OpraHU3aI[MOHHBIX 33]a4 C COOITI0IEHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH O€301MaCHOCTH,
TUTHEHBI, pecypcocOepekeHtsl, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(POPMAIIHOHHOM
0€30I1aCHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHMSI U 3aLUTHI
nHpopManuu, HHOOPMAITMOHHONW 0€301TaCHOCTH

JIMYHOCTHU,

MMPUMCHCHUCM

OK. 04.

D¢ dexTuBHO
B3aMMO/ICHCTBOB
aTb U paboTaTh B

KOJIJICKTUBE U

- TOTOBHOCTh K CAMOPa3BUTHIO,
CaMOCTOSTENBHOCTH U CAMOOIIPEIEIEHUIO;
-OBIIaJICHHE HaBbIKaMU y4eOHO-
HCCIIEI0BATENBCKOM, IPOEKTHON U COLUAIILHOU

JACATCIIbHOCTH,

- YMCTh IIJIAHUPOBATDH U BBIIIOJIHATDH XUMHYECKUMN OKCIICPUMCHT (HpeBpaH_IeHI/IH
OpraHN4YCCKUX BCHICCTB IIPpU HArp€BaHWH, MOJTYUYCHUC STUJICHA U U3YYCHUC €TI0
CBOI>'ICTB, KauCCTBCHHLIC PCAKIMU HA aJIbACTUBI, KpaXMaJl, YKCYCHYIO KUCIIOTY;,
ACHATypaluus OCIIKOB IIpU Harp€BaHnuu, OIBCTHBIC PCAKIINU 66J'IKOB; IMpOBOJAUTH

pPCaKkiiuu HOHHOT'O O6MeHa, ONpCACIIATE CPpEAYy BOJAHBIX PACTBOPOB, KAYCCTBCHHBIC




KOMaH/JI€

OBnageHue yHUBEpCAIbHBIMU
KOMMYHUKATUBHBIMU JICHCTBUSIMHU:

0) coBMeCTHas JAesATeIbHOCTD:

- IOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA
KOMaH/IHOW ¥ MHJIUBUIYaTbHON pabOTHI;

- IPUHUMATh L€ COBMECTHOMN AEATEIbHOCTH,
OPraHu30BbIBaTh U KOOPJIUHUPOBATH JCUCTBHS 1O
€€ JOCTHIKCHUIO: COCTABIIATH IIJIaH ACHCTBUM,
pacnpenensaTh pojikd ¢ y4eTOM MHEHHI YYaCTHHKOB
00CYX1aTh pe3yabTaThl COBMECTHOM pabOTHI;

- KOOPJUHUPOBATH U BBITIOJIHATH paOdOTy B
YCIOBHSIX PE€ATbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOICUCTBUS;

- OCYIIECTBJISITh MMO3UTUBHOE CTPATETMUYECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYAUSIX, IPOSBISAThH
TBOPYECTBO M BOOOpaKEHHE, OBITh MHUIIMATHBHBIM
OBnaieHue YHUBEPCAIbHBIMU PETYISATUBHBIMU
NEUCTBUSIMU:

I') IpUHATHE ce0s U APYTUX JIOICH:

- IPUHUMAaTh MOTHUBBI U APTYMEHTBI IPYTUX JIIOAEH
IIPU aHAJIU3€ PE3YJIbTATOB JEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTUX JTHOACH
Ha OIIHUOKH;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATH MU C

MO3UIHUU APYTIOTO YCJIOBCKA,

peakiuu Ha cynbdar-, kKapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS; PEIIaTh
AKCIIEpUMEHTAJIbHBIE 3a/1auk 10 TeMaM "Metaiuel" 1 "Hemeramibl") B COOTBETCTBUU
C TIpaBHJIaMHU TEXHUKU OE30MACHOCTH MPHU OOPAIEHUH C BEIIECTBAMH U
1a60paTOPHBIM 000PYIOBAHUEM; TIPEJCTABIATH PE3YIbTATHl XUMHUYECKOTO
IKCIIEPUMEHTA B (DOpME 3aMUCH YPaBHEHUI COOTBETCTBYIONINX PEAKIIHNA U

(dbopMyIMpOBaTh BHIBOJIBI HA OCHOBE 3THUX PE3yIbTATOB




OK. 07.
ConelicTBOBATH
COXPaHEHUIO
OKpYKaroleu
CpeIbl,
pecypcocOepexe
HHUIO, IPUMCHSTH
3HaHUs 00
N3MCHCHUU
KJINIMaTa,
IIPHUHIMAIIBI
OEepEKITUBOTO
MIPOU3BOJICTBA,
3¢ HeKTUBHO
NEUCTBOBATL B
Ype3BbIYaiHBIX

CUTYyallHAX

B o6nacTi 3K0I0TH4eCcKOro BOCITUTAHHUS

- cpOpMHUPOBAHHOCTH IKOJIOTHUECKON KYIBTYPHI,
MMOHMMAHME BIIUSIHUS COLIMAIBHO-PKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOTHON U
COIMAIIBHOM Cpe/Ibl, 0CO3HAHUE TJI00ATILHOTO
XapakTepa KOJIOTHUECKHUX MPoOIIeM;

- IJTAHUPOBAHME U OCYIIECTBIICHUE JEHCTBUH B
OKpYXKaloIlel cpelie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA,;

AKTHUBHOE HEMPUIATHE NEHCTBUM, IPUHOCAIINX
BpE€l OKPYXAIOIIEH cpeae;

- YMEHHE NMPOTHO3UPOBATH HEOIArONIPHUSATHBIC
9KOJIOTUYECKHE MOCIEACTBUS IPEANPUHAMAECMBIX
JEUCTBUM, IPEOTBPALIATh UX;

- paclIupeHue ONbITa AEATENbHOCTH
9KOJIOTMYECKOW HaIpaBJIECHHOCTH;

- OBJIaJICHUE HaBbIKaMU y4eOHO-
HCCIIEI0BATEIBCKOM, MPOEKTHON U COLMATILHOM

ACATCIIBbHOCTH,

- chopmupOBaTh MPEACTABICHUS: O XUMHUECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMMHH B TIO3HAHUU SIBJICHUN IPUPOJIBL, B
(hOpMUPOBAHUH MBIIUICHHS U KYJIBTYPhI TIMIHOCTH, €€ (PYHKITMOHAILHOI
rPaMOTHOCTH, HEOOXOAUMOM IS pEeLICHUs MPAKTUYECKUX 33]1a4 M IKOJIOTHUYECKHI
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U IPUPOJTHON CPELE;

- YMETb CO0JII0/IaTh MPaBUJIIa IKOJOTUYECKH 11€TIECO00PAa3HOT0 IOBEIEHUS B OBITY U
TPYIOBOM AEATEIBHOCTH B LIEISAX COXPAHEHUS CBOETO 3J0POBBS U OKPYXKaIOLIEH
MPUPOJAHON CPENIbl; YYUTHIBATH OMACHOCThH BO3ACHCTBUS HA KUBBIE OPTaHU3MBI
OIPENEIEHHBIX BEIIECTB, IOHMMAsl CMBICII IMOKA3aTelsd NPEeAeIbHON JOIMYCTUMOMN

KOHIEHTPALUHU




2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCIHUILIAHBI

2.1. O0bemM TUCHMILIMHBI M BUABI y4eOHOU padoThI

Bun yae6HO# paboThI O06béM yacos
MaxkcumanbHasi yueOHasi Harpyska (BCero) 72
O0s13aTenbHas ayIuTopHas yueOHas Harpyska (Bcero) 72

B TOM YHCIJIC:

TEOPETHUECKHE 36

MPAKTUYECKHE PAOOTHI 36

WTOroBslii KOHTPOJIb 3HAHUI TPOBOJIUTCS IO 3aBEPLICHUIO -

Kypca JUCIHUIUIHHBI B (popMe IK3ameHa




®opmupyeMble

HaumenoBanue Oobem oduue u
Conepxanue yueOHOro Marepuasa u GopMbl OPraHU3aUM IeITEJILHOCTH 00y4al0IIMXCs
pa3ae/ioB U TeEM BUYacax leO(])eccnorla.Hb-
HbIe
KOMIIeTEeHIIHH
1 2 3 4
OcHOBHOe coiepkaHue 72
Pa3nes 1. OcHOBBI CTPOEHUSI BellleCTBA 6
Tema 1.1. OcHoBHoOE coep:kaHue 4 OK 01
Crpoenune atToMOB | TeopeTn4eckoe o0y4eHune 2
XUMUYECKUX
SJICMEHTOB 1 CoBpemeHHast Mojenb cTpoeHus aroMa. CHMBOJIMYECKMHM S3bIK XUMUU. XUMHUYECKUH DJIEMEHT. 9
Ipupoa OnekTpoHHas KoHUrypaius atoma. Kinaccudukaius XUMHUYECKHX 3JIeMEHTOB (S-, P-, O-2JeMeHTHI).
XHUMHYECKOM BasieHTHBIE 351€KTpOHBI. BasleHTHOCTS.
CBASH DJIEKTpOHHAs MPUPOJA XUMUUYECKON CBA3U. DJIEKTPOOTPHUIATEILHOCTh. BHIBI XUMUYECKOUN CBSI3U 9
(KoBasieHTHAas1, HOHHAs, METAJUIMYECKasi, BOJIOPOHAs) U CIOCOObI ee 00pa3oBaHUs
IIpakTHYeckue 3aHATHS 4
IIpakTuyeckoe 3ansitue Nel Penienue 3ajanuii Ha HCIIOJIb30BAHUE XUMUYECKOW CUMBOJIMKU M Ha3BAHUI 2
COCIMHEHUN MO HOMEHKJIAType MEXIYHApOJHOIO CO03a TEOPETHUYECKON W MPHUKIAJHON XUMUU U
TPUBUAIBHBIX Ha3BaHUU JIJISI COCTABJICHUS XUMUYECKUX (HOPMYIN JBYXaTOMHBIX COCAMHEHUN (OKCHIOB,
cynabGUI0B, THAPUAOB U T.I1.) U APYTrUX HEOPraHMYECKUX COCIUHEHHM OTIEIbHBIX KJIACCOB.
[IpakTryeckue 3aJaHusl HA YCTAHOBJICHHUE CBS3H MEXKIY CTPOCHHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U
MEePUOIUYECKIUM HM3MEHEHHEM CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U MX COCIUHEHHH B COOTBETCTBUM C 2
nosoxxenueM I[leproanueckoit cucTeMsl.
Tema 1.2. OcHoBHoOE coep:KaHue 2 OK 01
[lepuomuyeckuii | [ipakTHYecKue 3aHATHS 4 OK 02
3aK0H U Ta0JIHMIa
H.W. Menzneneesa IpakTHueckoe 3anaTue Ne2llepuonnueckas cucrema xumuueckux anemeHToB .M. Menaeneesa. 5

®usnueckuit cmbica [lepuoanyeckoro 3akona [[.1. MenneneeBa. 3aKkOHOMEPHOCTH U3MEHEHUSI CBOWCTB




XUMHNYCCKHUX JJICMCHTOB, 06p33y€MbIX HMHU ITPOCTHIX U CJIOKHBIX BCHICCTB B COOTBETCTBUM C
MI0JIOKEHHEM XUMHUYECKOTO0 1eMeHTa B [lepuonndeckoil cucteme. MUpOBO33peHUYECKOE M HAYYHOE
3Hauenue [lepuonuueckoro 3akona J[.11. Menneneesa. [Ipornossr JI.1. MenneneeBa. OTKpbITHE HOBBIX
XUMHNYCCKHUX IJICMCHTOB.

Pemienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XapaKTEPU3AIIO0 XUMUYECKUX 2
arieMeHTOB «MeTauinyeckre / HeMeTaITMUECKHE CBOMCTBA, 3JIEKTPOOTPUIIATETFHOCTh XUMHYECKIX
3JIEMEHTOB B COOTBETCTBHUHM C UX 3JIEKTPOHHBIM CTPOCHUEM U MOJI0KEHUEM B IEPUOANYECKON crcTeEME
xuMudeckux ayementoB /.. MenieneeBa»
Paznen 2. Xumuueckue peakuuu 11
Tema 2.1. Tumsl | OcHOBHOE coep:KkaHmne 6 OK 01
XUMUYECKUX Teoperuyeckoe o0yuenue 4
peakuuit Knaccudukanus 1 TUIIBI XUMUYECKUX pPeaKlMii ¢ ydacTheM Heopranudeckux BemiectB. CocTtaBieHue
YpaBHEHUN PEAKIM COSTUHEHNS, Pa3I0KEHUs, 3aMEIICHUs, 0OMEHa, B T.4. PEaKIIMi TOPEHMUSI, 2
OKHCJICHUS-BOCCTAHOBJICHHUSL.
VYpaBHeHUs OKUCTIEHUS-BOcCTaHOBIIEHUS. CTeneHb okucaeHus. OKUCINUTENb U BOCCTAHOBUTEb.
CocraBiieHHE U YPaBHUBAHHUE OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMI METOIOM 3JIEKTPOHHOTO 5
6ananca. OKHCITUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIH B IPUPOJIE, MPOU3BOACTBEHHBIX IpoLeccax U
KU3HEAEITEIIbHOCTH OPraHU3MOB
IIpakTuyeckue 3aHATHS 4
IIpakTHyeckoe 3ansitue Ne3KonnyecTBEHHbIE OTHOIIEHHS B XUMUU. OCHOBHBIE KOJIMYECTBEHHbIE
3aKOHbl B XMMHUH M PacyeThl MO YpaBHEHUSIM XMMHUYECKHX peakiuil. Moib Kak eIMHHIA KOJUYEeCTBa 2
BelecTBa. MossipHast Mmacca. 3aKOHbI COXPAHEHHS MacChl U SHEPTUU.
IIpakTHyeckoe 3ansaTHe Ne43akoH ABoraznpo. MousipHblii 00beM Tra30B. OTHOCHTENIBHAS JIOTHOCTh
ra3oB. PacueTsl o ypaBHEHUSIM XUMUYECKUX PEAKIUi C UCIIOIB30BaHNEM MACChl, 00beMa (HOpMabHbIe 2
yCIIOBUS1) Ta30B, KOJIMYECTBA BEIIECTBA
Tema OcHoOBHOE coiep:KkaHue 4 OK 01
2.2.0nektponutu | TeopeTHueckoe 00ydeHHe 2 OK 04
cC-Kad Teopus snekTponuTrdeckoil auccounanuu. MoHbl. DIEKTPOIUTHI, HEANEKTPOIUThL. Peakiuu HOHHOTO
JUCCOMalus U obmena. CocTaBieHHE peaklMii MOHHOTO OOMEHa MyTeM COCTaBIIEHUS UX TMOJHBIX U COKPAIICHHBIX 2
MOHHBII 0OMEH WOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peaKlMK. 3aJaHusl HA COCTABJICHUE NOHHBIX PEaKLUi
JlabopaTopHble 3aHATHSA 2




JlabopaTopnasi paGora Nel “Tunbl XuMudeckux peakuui’.

HccnenoBanue TUNOB (TI0 COCTAaBY U KOJMYECTBY HCXOTHBIX U 00Pa3yIOIIUXCs BEIIECTB) M IPU3HAKOB
XUMHYECKUX peaknuid. [IpoBeneHne peakiiuii MOHHOTO 0OOMEHa, OTIPEICIICHUE CPE/IbI BOIHBIX
pacTBOPOB. 3aaHUsI HA COCTABJIEHUE NOHHBIX pPEaKIIMi

KoHnTpoJubHas
pabora 1

CTpOGHI/Ie BCIICCTBA U XUMHUYCCKUC PCAKIIUHA

Pasnen 3.

CTpOCHI/Ie M CBOMCTBA HEOPraHuIE€CKMUX BC€UICCTB

Tema 3.1.
Knaccudukanus,
HOMEHKJIATypa U
CTpOCHUE
HCOPraHNM4CCKUuXx
BEIIECTB

OcHoBHOE CoacpKaHue

TeopeTuquKoe oﬁyqelme

[Ipenmer Heoprannyeckoit xumun. Kiaccudukanus HeopraHmueckux Bemects. [IpocTeie u croxxHbie
BemecTBa. OCHOBHBIE KJIACCHI CJIOYKHBIX BEIIECTB (OKCUAbI, THIPOKCUIbI, KUCIOTHI, COJIN). B3auMocBs3b
HEOPraHMYECKUX BEIIeCTB. ArperatHble cCOCTOsHUS BeulecTBa. Kpucrannnueckue u amopgHbie
BEIECTBA. THUIbI KPUCTAINTMYECKUX PEIIETOK (aTOMHAsI, MOJIEKYJIIpHAsi, HOHHAs, METaJIINYecKas).
3aBUCUMOCTh GU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMUECKOMN pelIeTKU. 3aBUCUMOCTD
XUMHUYECKON aKTUBHOCTH BEILIECTB OT BUJA XUMHUUYECKOW CBSI3H M TUIA KPUCTAIUINYECKON PEIIETKH.
[TpuunHbl MHOrOOOpa3us BEILECTB.

NI~

IIpakTuyeckue 3aHATHS

IpakTuyeckoe 3anaTre NeS.HomeHKIaTypa HEOPraHUYECKUX BEIIECTB: HA3BAHUE BEILIECTBA UCXOIS
U3 UX XUMHYECKON (POPMYJIIbI U COCTaBICHUE XUMHUECKON (GOPMYIIbl UCXOS U3 Ha3BaHUS BEIllECTBA
o mexxayHapoaHoi (MKOITAK) wnu TpuBHaIbHONM HOMEHKIIATYPE.

Pemenune npakTuueckux 3aJaHUN MO KiIacCU(pUKAMK, HOMEHKJIAType M XUMHUYECKUM QopMmyiaam
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIaccoB (yrapHblii ra3, yIJIEKHCIBIM Ta3, aMMHakK, ramieHas
W3BECTb, HETaIlleHas! U3BECTh, IUTHhEBAsS COJA U IPYTUX): HAa3bIBATh U COCTABIATH (POPMYIIbI XUMHUYECKHX
BEIIECTB, OINPEIEIATh MPUHAAICKHOCTD K KIIaccy.

Hcrounuku xumudeckoit nHGopMauu (cpeacTs MaccoBoit mHbopMaiuu, cetb IHTEepHET U Apyrue).
[Touck nndopmaiuu no Ha3BaHUSM, HIEHTU(DUKATOPAM, CTPYKTYPHBIM (popMyrnam

OK 01
OK 02

Tema 3.2. dusuko-
XUMHUYECKUE

OcHoBHOe coep:kaHue

Teopernueckoe o0yuenune

OK 01
OK 02




CBOMCTBA Mertamnel. O6ume Quznyeckne U XUMHUECKHE CBOMcTBa MeTaimioB. CriocoObl mosydyeHus. 3HaYeHUE
HEOPraHMYECKUX |METAUIOB W HEMETAIOB B IMPUPOJE U IKUZHEAECATEILHOCTU 4YEIOBEKAa M OpranusMon. Kopposus
BeIIECTB METaJUIOB: BUbI KOPPO3HUH, CIIOCOOBI 3aIIUTHI METAJIIOB OT KOPPO3UHU

Hemeramner. OOmme ¢Qu3nyeckne MW XUMHYECKHE CBOWMCTBA HEMETAJUIOB. TUIHMYHBIC CBOWCTBA 1

HemertauioB [V— VII rpynn. Knaccudukarus 1 HOMEHKIaTypa coeIMHEHH HeMeTauioB. KpyroBopoTsl

OMOTreHHBIX 3JIEMEHTOB B IIPUPOJIE

XMMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEUIECTB (OKCUIOB, TMIPOKCUIOB, KUCIIOT,

coJielt 1 JIp.). 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COETUHEHHIH, 1

BBICIHIMX OKCHJIOB Y THIPOKCUIOB

IIpakTnuyeckune 3aHATHSA 2

2

IIpakTHyeckoe 3ansaTHe Ne6 PemieHne NpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKHUX 3aJaHUN HaA

CBOICTBa, COCTaB, MOJy4Y€HHE U OE30MacHOE MCIOJb30BaHNE BAXKHEHIINX HEOPraHMYECKUX BELIECTB B

OBITY U IPAKTUYECKOH J1eATEIHHOCTH YeJIOBEKa
Tema 3.3. OcHoBHoOE coep:KaHue 2 OK 01
Wnentudukanns | JlaGopaTopHbie 3aHATHS 2 OK 02
HEOPraHU4eCKNX | JJaGopaTopHas padora Ne2«neHTuduKaus HeOPraHnIeCKUX BEIEeCTBY. OK 04
BEILECTB Pemrenne skcnepuMEHTaIBHBIX 3a7a4 0 XWMHYECKHMM CBOMCTBAM METAUIOB M HEMETAIIOB, IO

pacIiO3HABAHUIO U MOJIYYEHHUIO COCMHEHUN METaIOB U HEMETAJLIOB. 2

Nnentuduxaius HEOPraHMYECKUX BEHIECTB C HCIOJb30BAaHMEM HX (DU3UKO-XMMHYECKUX CBOICTB,

XapaKTepHBIX KaueCTBEHHBIX peakiuii. KadecTBeHHble peakiuu Ha cylbdar-, kapOoHAT- U XJIOPU-

AQHUOHBI, HA KATHOH aMMOHUS
Paznen 4. CTtpoeHue u CBOMCTBA OPraHUYeCKUX BelleCTB 20
Tema 4.1. OcHoBHOe coep:KkaHue 6 OK 01
Knaccudukanus, | Teopernueckoe oGyqenue 4
CTpOCHHUE U [losiBneHue u pa3BUTHE OPraHUYECKON XUMHUU Kak Hayku. [Ipeamer opranndeckoit xumuu. Mecto u 2

3HA4YCHHUC OpraHquCKOﬁ XHUMHUHU B CUCTCMEC CCTCCTBCHHBIX HAYK.




HOMEHKJIaTypa
OPraHu4eCKUX
BEILIECTB

XHMMHYECKOE CTPOEHHE KaK MOPSAOK COCIUHEHUs AaTOMOB B MOJIEKYJIE COTJIaCHO MX BAJIEHTHOCTH.
OcHOBHbIE TOJIOKEHUS TEOPUM XHMHUYECKOTO CTPOCHHSI OopraHuyeckux coeauneHuid A.M. byrtieposa.
VYriepoaHblii CKeIeT OpraHu4ecKOr MOJIEKYJIbl. 3aBUCUMOCTH CBOMCTB BEIIECTB OT XMMHUUYECKOTO
CTPOEHMS MOJIEKYIL. M30Mepus U H30MepBL.

[lonsitue o QynxnuoHanbHOM rTpynme. Pagukan. I[lpuHIMOB KIacCHUKAIMA — OPraHUYECKUX
COeMHEHUN. MeXIyHapoJHasi HOMEHKJIATypa W IPUHIMIIEI HOMEHKJIATYPbl OPraHUYECKUX COCIUHEHUH.
[TonsiTne 00 a30TCOAEPIKAMIMX COCTMHEHUSNX, OMOIOTMUECKH aKTHBHBIX BEIIECTBax (YriaeBoax, xKHupax,
OesKkax M Jip.), BBICOKOMOJIEKYJIIPHBIX COEMHEHHIX (MOHOMED, NOJUMED, CTPYKTYPHOE 3BEHO)

HpaKTuquKue 3aHATUSA

IIpakTuyeckoe 3anaTHe Ne7HomeHkiaTypa OpraHM4YeCKMX COCAVMHEHUM OTIEIbHBIX KJIACCOB
(HacbIIIeHHbIE, HEHACBILICHHbIE U apOMaTHYECKHUE YIIIEBOJOPO/Ibl, CIUPTHI, (PEHOJIbI, albJETHUIbI,
KETOHBI, KAPOOHOBBIE KUCIIOTHI U JP.)

IIpakTuyeckoe 3ansaTue Ne8CocraBieHHWE TIONHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (Hopmyl
OPraHMYEeCKUX BEIIECTB OTIEIbHBIX KJIACCOB, MCIOJb3YyS HMX HAa3BaHUS 1O CHCTEMATUYECKOW H
TPUBHUAIILHON HOMEHKJIAType (3THIJICH, alleTHIICH, TIIUIeprH, (GeHo, hopManbaerua, YKCycHast KHCIIOTa,

rimnuH). Pacyersl mpocreiinieit GpopMysibl OpraHUYECKOM MOJIEKYIIbI, HCXOS U3 AJIEMEHTHOTO COCTaBa (B
%)

Tema 4.2.
CsoiicTBa
OpraHUYECKUX
COECIUHEHUN

OcHoOBHOe coepkaHue

Teopernyeckoe o0yueHue

10

OU3MKO-XMMHUYECKUE CBOMCTBA OpPraHMYECKUX COEAMHEHUN OTHENBHBIX KJIaccoB (0COOEHHOCTU
KJIacCU(UKAIMU U HOMEHKJIATYphl BHYTPH KJlacca; TOMOJOTHYECKHM psa U o01ast popmyrna; H30Mepusi;
(buznyecKkue CBOMCTBA; XUMUUYECKUE CBOICTBA; CIIOCOOBI MOJIYYEHUS):

— HOpEACIBHBIC YIJIEBOOOPObI (aJ'IKaHBI u HHKJ’IO&J’IK&HBI). rOpeHI/IC MCTaHa KaK OJHWH H3 OCHOBHBIX
HCTOYHUKOB TCILJIa B ITPOMBIIIJICHHOCTHU U 6I)ITy. CsolicTBa IIPUPOJHBIX YITIEBOAOPOA0B, HAXOXIACHHUE B
Ipupoac U MpUMCHCHHUC aJIKAHOB;

— HCIIPCACIIbHBIC (aJ'IKeHLI, AJIKNHBbI 1 aJ'IKa)II/IeHBI) " apOMAaTHYCCKUC YyIJICBOAOPOAbI. FOPCHHG alCcTHUJICHA
KaK HCTOYHHK BBICOKOTCMIICPATYPHOTO IINIAMCHU IJIsI CBAPKU U PC3KHU MCTAJIJIOB

— KUCJIOPOJICOAEPIKAIINE COSMHEHUS (CIIUPTHI ¥ (EHOIIbI, KAPOOHOBBIE KUCIOTHI U 3(PUPBI, aTbAETHIbI U
KETOHBI, XKUPBI, YIIIEBOIbI).

[IpakTHyeckoe NpUMEHEHHWE OHTUJICHIJIMKOJIA, TJMLEepHHa, ¢eHona. IlpumeHeHue Qopmanbaeruia,
aleTanbJeru/a, yKCyCHOM KUCIOThl. MblIa Kak cOJIM BhICIINX KapOOHOBBIX KHCIOT. Moroliue cBoicTBa
MbLIIa

OK 01
OK 02
OK 04




— a30TcoJiepKallre COeAMHEHUS (AMUHBI U AMUHOKHUCIIOTHI, O€IKK). BRICOKOMOJNIEKYISpHBIE COCIMHEHUS
(cuHTEeTHYECKUE M OMOJIOTUICCKH-AKTHBHBIC).

MonomMmep, noaumep, CTpyKTypHoe 3BeHO. llonmMepusaius 3TuiaeHa Kak OCHOBHOE HAIPABJICHHUE €0
HCI0JIb30BAHUS.

['eneTnyeckast CBSI3b MEXKy KJIacCaMU OPTaHUYECKUX COCTUHECHHI

HpaRTuquRne 3aHATUSA

IpakTnueckoe 3anaTe Ne9CBolicTBa OPraHNYECKUX COCUHEHUN OTAEIbHBIX KJIACCOB (TpUBHAJIbHAS
U MEXJIyHapoJHasi HOMEHKJIaTypa, XMMHUYECKHE CBOWCTBA, CIIOCOOBI MOIY4YEHNUs): MpeAeIbHbIE (aIKaHbI
U LUKJIOAJKaHbl), HENpeeNbHble (AJKEHbI, aJIKUHbI M aJKaJUEeHbl) U apOMaTUYECKHE YIIeBOJ0OPOIbI,
CHUPTHI U (PEHOJIbI, KApOOHOBBIE KUCIOTHI U 3(UPHI, adbAETHAbl U KETOHBI, aMUHBl U AMUHOKH CJIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHNUS. 3a/1aHNs Ha COCTaBJICHNE YPAaBHEHUN XUMUYECKUX pEaKui ¢
y4acTUEM OPraHMYECKUX BEIIeCTB Ha OCHOBAHUM UX COCTAaBa U CTPOEHUS

IIpakTnueckoe 3ansitue Nel0CocraBieHue cxeM peakiuii (B TOM YKcie MO MPeIoKEeHHBIM LEeNouKaM
MpEeBpALEHUI), XapaKTepU3YIOIIUX XWMHUYECKHE CBOMCTBA OPraHUYECKUX COEAMHEHUH OTAEIbHBIX
KJIaCCOB, CIOCOOBI WX TMOJY4YEHUS W Ha3BaHHE OPTraHUYECKUX COEIUHEHWH MO TPUBUAIBHON WU
MEKIYHAPOJHON CHCTEMaTUYECKOM HOMEHKIIATYpE.

Pemenne mNpakTUKO-OPHEHTHPOBAHHBIX TEOPETHYECKMX 3aJaHMM Ha CBOWCTBA OPraHMYECKUX
COCIMHEHUN OTAEIBHBIX KJIACCOB

2 cemecTp

Tema 4.3.
Nnentuduxanus
OpPraHHYECKUX
BEIIECTB, X
3HAYEHUE U
MIPUMCHECHHE B
OBITOBOM U
IIPOU3BOICTBCHHOM
JEATEILHOCTH
yeJIoBeKa

OcHoOBHOe coepkaHue

Teopernyeckoe o0yueHue

buooprannueckue coeaunenus. IIpumenenune u Ouojoruueckas poJib yriaeBojaoB. OkucieHue
YIJI€BOJOB — MHCTOYHUK OHHEPrUM JKUBBIX oOpraHu3MoB. OO0iacTé NPUMEHEHHS aMUHOKHCIIOT.
[IpeBparenus 6enxoB nuiy B opranusme. buonornyeckue pynkuuu 6enkoB. buonornueckue GyHkuuu
XKUPOB. PoNb oprannyeckoil XMMUM B pelIeHnH TpoOieM MHUIeBON 6e30MacHOCTH

OK 01
OK 02
OK 04




Paznen 5. Kunernueckue u TepMoOAMHAMIYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKUX peaKIui 4
CkopocTb OcHoBHoOeE coep:kaHue 4 OK 01
XUMHYCCKUX Teoperuueckoe o0yueHnue 4 OK 02
peaKiyn. CKOpOCTh peakiliu, €€ 3aBUCUMOCTh OT Pa3IM4YHBIX (PAKTOPOB: HPHUPOIBI PEATUPYIOLIMX BEIIECTB, 2
Xumuyeckoe KOHIICHTPAIAN pearupyoumx BELIECTB, TEeMIIEpaTypbl u ioumaau pEeaKMOHHON
paBHOBECHE noBepxHOCTU. TernoBpIea(p(HEeKThl XUMUYECKUX peaKUil. DK30-U S3HIOTEPMUYECKHE, PEaKIUU.
OO6paTumocTs peakiuil. XMMUYECKOE paBHOBECUE U €0 CMEIIEHUE M0 ACHCTBUEM Pa3INYHbIX (AaKTOPOB 2
(KOHLIEHTpaIsl pEeareHTOB WM NPOIAYKTOB peakluu, [aBJI€HHE, TeMIlepaTypa) JUIsl CO3JaHUs
ONTUMAJIbHBIX YCIOBHUN NPOTEKAaHUs XMMUYECKUX npoueccoB. [Ipunnun JlellaTense
IIpakTHUyeckue 3aHATHS 4 OK 01
IIpakTnueckoe 3ansaTHe NellPemieHrne NpakTUKO-OPUEHTUPOBAHHBIX 33/JlaHUN Ha aHaiIu3 (aKkTOpOB, 2 OK 02
BIUSIOIIUX HA W3MEHEHHE CKOPOCTH XHMHUYECKON peakiuuu, B T.4. C MO3UIMHA 3KOJOTUYECKH
11e71eco00pa3zHOTo MOBEACHUS B OBITY M TPYAOBOM IE€ATEIHHOCTHU B LIETISAX COXPAHEHUSI CBOETO 3710POBbS U
OKpYKarolen NpUpOTHON CPEIbI.
Pemrenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHWi Ha npumeHeHue npuHuuna Jle-Illarense s 2
HaxXO0XJCHUS HaIpaBJICHUS CMEIIEHUS pPABHOBECUS XUMUYECKOM peakuuu M aHanu3 (aKkTopos,
BIIUSIIOLIUX HA CMEIIEHNE XUMUYECKOTO PaBHOBECHS
Pa3nen 6. PacTBOpbI 4
Tema 6.1. OcHoBHoOE coep:KaHue 2 OK 01
Ilonstre o TeopeTnueckoe ofyqenue 2 OK 02
pacTBopax . 2 OK 07
IIpakTuyeckoe 3ansiTue Nel2 PactBopenue kak pu3uko-xumudeckuid nporecc. PactBopsr. CriocoOsr
MIPUTOTOBIIEHUS pacTBOPOB. PacTBopuMocTh. MaccoBas 10751 paCTBOPEHHOTO BEIIECTBA.
OcHoOBHOE coepKkaHue 2 OK 01
JlabopaTopHble 3aHSITHSI 2 OK 02




OK 04

Tema 6.2. JlaGopaTtopnass paGora Ne4 «IlIpuroroBieHue pactBopoB». I[IpuroroBiieHue pacTBOpOB 3aJaHHOMN
Hccnenosanue (MaccoBo#, %) KOHLEHTpauuu (C MpaKTUKO-OPUEHTUPOBAHHBIMHM BOIIPOCAMHU) M OIPENEICHUE CPEJIb 2
CBOMCTB PacTBOPOB | BOJHBIX PACTBOPOB. PeleHue 3a1a4 Ha IPUIOTOBIEHUE PACTBOPOB.
Teopernueckoe o0yuenne 2
[louck u aHamu3 KEMCOB O NMPUMEHEHHHM XMMHMYECKUX BEIECTB M TEXHOJIOTUH € y4eToM Oyayiuei 5
MpodecCHOHANBHOW ~ NIESATETBbHOCTH 10 TeMaM:  BaKHEHIIME  CTPOWTEIbHBIE  MAaTEpHabI,
KOHCTPYKLIMOHHBIE ~MaTepHalibl, KpacKH, CTEKJIO, KepaMHKa, MaTepuanbl JUIsl D3JIEKTPOHUKH,
HaHOMAaTepHallbl, TEKCTUJIbHbIE BOJIOKHA, WMCTOYHUKHU SHEPrUM, OPraHUYECKHME U MHUHEpabHbIE
y100peHus, JIEKapCTBEHHBIE BEILIECTBA, ObITOBAsI XUMHMSL.
IIpoMe:xxyTOYHAst aTTeCcTALUA 110 AUCHUILIMHE (IK3aMeH)
72

Bcero




3. YCJIOBUSA PEAJIMZALIUU ITPOT'PAMMBI

OBIIEOBPA3OBATEJBHOMN JUCIUATIINHBI
3.1. TpeboBaHusi K MUHUMAJIBHOMY MAaT€pUAIBHO-TEXHUUYECKOMY 00€CTICUCHUIO
Jl1s peanu3zanuu mporpaMmbl TUCIUTIIUHBI JOJKHBI OBITh MPEyCMOTPEHBI
CJIeIyIOIINe CelMaIbHbIE TOMEIICHHS: YUeOHbIN KaOMHET XUMHUH U/ UM y4eOHOM
XUMUYECKOU JTa00paTopuHu.
O6opynoBanue yuyeOHOTro KabuHeTa (HArJIsiIHbIEe TOCOOMSs): HAaOOPbI
IAPOCTEPKHEBBIX MOJIEEC MOJIEKYJI, MOJEIH KPUCTAJUIMUYECKUX PEIIETOK,
KOJUICKIIUM MPOCTHIX U CIIOKHBIX BEIIECTB U/WIIA KOJIJIEKITUU TTOJIMMEPOB,;
KOJUIEKIIMS TOPHBIX MOPOJI U MUHEPAJOB, Tabiuiia MeHnaeneeBa, yueOHble
bunbMbI, M(POBBIE 0Opa30BATEIbHBIE PECYPCHI.
Texauueckue cpencTpa 0OyYeHUs : KOMIBIOTEP C YCTPONCTBAMHU BOCITPOU3BEICHUS
3BYyKa, IPUHTEP, MYJIbTUMEINUA-TIPOEKTOP C IKPAHOM.
O6opynoBanue JabopaTopuu U pabodyrx MecT JabopaTOpUU: MEH3YPKH, MUIETKH-
KareJbHUIIbl, TEPMOMETPBI, MUKPOCKOTI, JTYTbl, TPEIMETHBIE U TTOKPOBHBIE CTEKJIA,
TUTAHILETHI JIJIs1 KaleIbHbIX peakuuii, GuibTpoBasibHast Oymara, mpoOMbIBaJIKH,
CTEKJISTHHBIE POOUPKH, PE3UHOBBIE TPOOKH, (pOHAPUKHU, HAOOP PEAKTHBOB,
CTEKJISTHHBIC MMAJIOUKH, IITATUBBI ISl TPOOUPOK; MEPHBIE IIHJIMHIPHI, BOPOHKH
CTEKJISTHHbIC, BOPOHKH JIeIUTeNbHbIEe HuInHAprudYeckue (50-100 mi1), cTynku ¢
necTukoMm, ¢paphopoBbIC YaIIKK, MTUHIETHI, GUIBTPHI OyMaKHbBIE, BaTa, MapJis,
94acoOBbBIE CTEKJIA, DJIEKTPOTUIMTKH, JIA0OPATOPHBIE IITATUBBI, CTUPTOBBIE TOPEIIKH,
CIIUYKH, TPUOOP ISl TIOTyYEHHUs ra30B (WM MpoOHpKa ¢ Ta300TBOIHOM TPYOKOiN),
Jep>KaTeNu I MPOOUPOK, CKIISIHKYU JJIsl XpaHEHUS] PEaKTUBOB, pa3JaTOUYHbIC
7n0TkH; xuMudeckue ctakanbl (50, 100 u 200 mun); mmaTeny; TUHLIEThI; TUTCIbHbBIC
UIUIIBI; CEKYHJIOMEpHI (TaitMepsl), MepHbIe Tpooupku (Ha 10-20 mu1) u MepHbIe
KoJ1061 (25, 50, 100 u 200 M), BoasiHast 6aHs (MM TEPMOCTAT), CTEKIISTHHBIC
MaJouYKu; KoHn4eckue Koyobl Ayt TuTpoBaHus (50 u 100 mit); MHIUKATOPHbBIE
MOJIOCKU JJisl onpenienenust pH u craniapTHast MHAUKATOpHAS LIKAJIa;
YHUBEpCAJIbHBIA UHAUKATOP; umneTku Ha 1, 10, 50 mu (mnm go3atops Ha 1, S u 10

MJT), OIOPETKHU JIJI1 TUTPOBAHUS, MeIUITMHCKKE mmpuIlsl Ha 100—150 M,



na0bopaTOpHBIC W/WIIA aHATTUTHYECKUE BeChl, pH-MeTphI, CymmIbHbIN mKad, U Ap.
nabopatopHoe 000pYI0BaHUE.

3.2. UudopmanmonHoe obecrieueHrue peaansaiuu nporpaMmsl

1. Jlns peanuzamuu mporpaMMbl OMOIMOTeUHbIN (HOH 00pa3oBaTEIbLHON
OpraHu3aluy JOJKEH UMETh TICYaTHBIC U/UJTU DJICKTPOHHBIC 00pa30BaTEIIbHBIC U
nH(OPMAITMOHHBIEC PECYPCHI, PEKOMEHIOBAHHBIC ISl UCTIOJB30BAHUS B
o0pa3oBaTeIbHOM MPOIECCE, HE CTaplle 5 JeT ¢ MOMEHTa U3daHusl.

2. PekoMeHyeMbIe MeYaTHBIE U3AAHMS 110 pealn3aliu 001meodpa3oBaTeIbHOMI
JTUCITUTUTHHBI TIPEJICTABIICHBI B METOIMYECKUX PEKOMEHIAIMAX 110 OPTaHU3alluN
oOy4eHusl.

3.1 UndopmannoHHoe obecniedeHue 00y4eHus
1.Xumus 10  xn.  Asropel:  [abpuensa O.C., OctpoymoB W.T'.,

Cnagkos C.A. AxnnonepHoe obmiectBo "M3aaTenbcTBO
"IIpocBewmenne", 2023.
2. Xumuss 11  xn.  Astopei:  T[abpuenssa O.C., Octpoymosn WN.T'.,
Cnagkos C.A. AknnonepHoe obmectBo "M3aaTenbcTBO
"IIpocBenienne", 2023.

I[OHOJ'IHI/ITCJII)HLIC HCTOYHHKH

1.Xumus. 10 knace. Yrnyonéunsiii ypoBeHs . yueOnnk/ B.B. Epemun, H.E.
Ky3bmenko, B.U. Tepenun, A.A. [Ipo3nos, B.B. JIynun; nox pen. B.B.
Jlyauna. — M.: IlpocBemenue, 2022. —446, [2] c.: u.

2. Xumus. 11 knacc. Yrnyonéunsrit yposens : yueonuk/ B.B. Epemun, H.E.
Ky3bmenko, A.A. JIpo3nos, B.B. JIynun; nox pea. B.B. Jlynuna. — M.
[Tpocsemienne, 2022. — 478, [2] c.: un.

3. Xumus. Yrmyonennsiit ypoBeHb. 10—11 kiaccsl: pabodasi mporpamma K
nunnu YMKB.B. Jlynuna: y4e0HO-METOANIECKOE nocobue

/ B.B. Epemun, A.A. lIpo3nos, 1.B. Epemuna, 3.10. KepumoB. —
M.: lpoda, 2017. — 324, [1] c.

4 Metoauueckoe mocodme k yueOnuky B. B. Epemwuna, H. E.
Kyssmenko, B.U. Tepennna, A. A. JIpo3znoBa u ap. «Xumusi. YTayOneHHBINA
ypoBeHby. 10 kitacc / B. B. Epemun, AA. Hpo3nos, N.B.
Epemuna, B. . Maxonunna,O. FO. Cumonosa, 2.10.
Kepumos. — M.: Jlpocda, 2018. — 339 c. : n.

5.Metoauueckoe nocobue k yueOnuky B. B. Epemuna, H. E. Ky3smenko, A.
A.lpo3noBa u ap. «Xumus. YriryOneHHbIH ypoBeHb». 11 kitace / B. B.
Epemun, A.A. JIpo3nos, .B.Epemuna, H.B. Bonkosa, H.B. ®upcrosa,



2.10. Kepumos. — M.: JIpoda, 2018. — 423 c. : um.

6.I'ycera, E. B. Xumus qs CI1O: yueOHo-MeTonuueckoe nocodue / E. B.
I'yceBa, M. P. 3uranmuna, /1. . Kynukosa. — Kazans: KHUTY, 2019. —
168 c. — ISBN 978-5-7882-2792-

7.Tekct: aneKkTpoHHbId // JlaHb : 37eKTPOHHO-OMOIMOTEYHAs CHCTEMa. —
URL.: https://e.lanbook.com/book/196096 (nata oOpamienus: 14.10.2022). —
Pexxum noctyna: IsiaBTOpU3. MOJIb30BaTENCH.

8.Uepnukosa, H. FO. XuMus B 10CTYIIHOM U3JI0KEHHUH: YyueOHOE mocolue
st cno / H.}O. YepHukoBa. — 2-e uzn., crep. — Cankr-IletepOypr: Jlans,
2022. — 316 c. — ISBN 978-5- 8114-9500-9. — TekcT: 371eKTPOHHBIH //
Jlanb: anexkTpoHHO-OMOMMOTEeuHas cuctema. — URL:
https://e.lanbook.com/book/195532 (nara ooOparmienus: 14.10.2022). —
Pexxum noctyna: nsiaBTOpHU3. MOJIb30BaTENCH.

9.1lleBnunpiHa, JI. B. Xumus: yaeonoe nocobue / JI. B. IlleBHunpina, A. 1.
AmnapHeB.

10. HoBocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. —
Tekct: anekTponHHbli //JIaHb: 3neKTpOHHO-OMOMHOTeYHas cuctema. — URL:
https://e.lanbook.com/book/118505 (narta oopamenus: 14.10.2022). —
Pexxum moctyna: jyist aBTOpHU3. MOJIb30BaTENICH.

11.bmunog, JI. H. Xumus: yueonuk nis CI1O / JI. H. baunos, U. JI.
ITepdunosa, T. B. CokonoBa. — 2-¢ uzn., crep. — Cankrt-IletepOypr: Jlans,
2021. — 260 c. — ISBN 978-5-8114-7904-7. — TekcT: 31eKTPOHHBI# //
Jlanb: anekTpoHHO-OMOMMOTEeuHas cuctema. — URL:
https://e.lanbook.com/book/167183 (mnara ooparienus: 14.10.2022). —
PexxuMm noctyna: JuisiaBTOpHU3. MOJIb30BATENEH.

12.I'abpuensn, O. C., JIsicoBa, I'. I'. Xumusi: KHUTA 1715 PETIOaBaATEIIA:
yue0.-MeTo. mocobune. — M. Akanemus, 2012. - 332 c.

13.Yepuuxona H. 1O., Memepsakosa E. B. PemaeM 3agauu no XxumMuu
camocTtosaTenabHO: yueoHoe nocodue / H. FO. Uepnukona, E. B. MemepsikoBa
— Cankrt-IletepOypr: Jlans, 2022. —328 c.

14.PesnukoB B. A. COOpHUK yIpaKHEHHUH U 3a7]a4 110 OPTaHUYECKON XUMUU:
yaeOHoe nocobue / B.A. Pe3ankoB — Cankr-IletepOypr: Jlans, 2021. —
226 c.

15.Kanyctura A. A., Xaapuenko U. I'., JIuGauos B. B. O0miasg u
neoprannueckas xumus. [Ipaktukym / A. A. Kanycruna, U. I'. XanpuyeHko,
B.B. JIu6anos— Cankrt-IletepOypr: Jlans, 2020. — 152 c.

16.I'abpuensta O.C. Xumus: yue6. s crya. mpod. yueo. 3apeaenuti / O.C.
INa6puensn, U.I'. Octpoymos. — M., 2016.- 256 c.

17.I'abpuensa O.C. Xumus s npodeccrii ¥ CEIUaIbHOCTEH TEXHUIECKOTO
npoduIs: y9eOHUK U CTYA. YUpexaeHui cpea. npod. oopazosanus / O.C.
I'a6puensn, U.I'. OctpoymoB.

18.4-e u3x., crep. — M. | Usmarensckmii neHTp «Akagemusy», 2017. — 272 c.



https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1

NuTepHeT-pecypesnl:

1.hvsh.ru — Xypran «Xumus B mIKOIE».
2.https://postnauka.ru/themes/chemistry — nexmum mo XuMuu Ha caiiTe
[MoctHayka. http://gotourl.ru/4780 (http://elementy.ru/)
3.HayuHo-nionyJIsIpHBINA MPOEKT «DJIEMEHTHI 00JIbIION HAayKuy (du3uKa,

XUMUsI, MaTeMaTHuKa, aCTPOHOMUSI, HAYKH O KM3HU, HAYKH O 3eMJie).
HoBocTu Hayku, KHUTH, HAyYHO-TIONYJISIPHBIE CTAThH, JICKIIUH,
SHLMKIIONETUH.

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

5.Caiit HayuyHO-nonyJisipHOTO )XypHana «llorenuuan». XKypHan uznaércs

¢ 2005 r., ¢c2011 r. — pazgen «XuMHs».

6.http://gotourl.ru/4785 (http://www.hij.ru/)
7.CailT HayYHO-TIONYJISIPHOTO KypHaJla « XUMUS U KU3HbY». JKypHan uznaércs ¢

1965 .



https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4780
http://elementy.ru/)
http://gotourl.ru/4783
http://gotourl.ru/4783
http://potential.org.ru/)
http://gotourl.ru/4785
http://gotourl.ru/4785

4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIEOBPA3OBATEJBHOU JUCIUIJINHBI

KOHTpOJIB H OLICHKA pC3yJIbTAaTOB O6y‘I€HI/I$I OCYHICCTBIIAICTCA MPEIIOAaBaTCICM B

IpolLecce MPOBeACHUs MPAKTUUECKUX 3aHATUH U 1a00paTOPHBIX padoT,

TCCTUPOBAHH, a TAKIKC BBIITIOJIHCHUA O6y‘{aIOH_II/IMI/ICSI HHANBUAYaJIbHBIX SaHaHHﬁ,

MIPOEKTOB, UccheqoBaHui. Pe3ynbTaTbl 00y4eHHsl ONpeAeaIoT, YTO 00 yqaroecs

HOJDKHBI 3HATH, TIOHUMATh U ICMOHCTPHUPOBATD 110 3aBCPUICHUN NU3YUCHUA

JTUACIIATUINHEI.

I[JIH (I)OpMI/IpOBaHI/ISI, KOHTPOJIA U OLICHKU PE3YJIbTATOB OCBOCHUA yqe6H0ﬁ

AUCTUIIIMHBI UCIIOJIB3YCTCA CUCTCMA OLICHOYHBIX MepOHpHHTHﬁ, MpCaAcCTaBIArONIIAsd

co00# KOMIUIEKC y4eOHBIX MEPONPUATHIA, COTJIACOBAHHBIX C PE3yJIbTaTaMU

oOydenus u chopmynupoBanHbix ¢ yuetom ®I'OC COO (npenmeTHbIe

pesyabTathl o auctuiuinie) u @I'OC CIIO.

THIIBI OLIEHOYHEBIX

No OK/IK Monynw/Paznen/Tema  |Pe3ynbratr oOyuenus
MEPOTPUITHIA
| OcHoOBHOE coziepkaHue
1 Paznen 1. OcHoBBI ®dopmynrpoBaTh 6a30BbIC
CTpOEHUS BEIlleCTBa MOHSTHS U 3aKOHBI XUMUU
11 OK. 01 Ctpoenue aToMoB CocraBnars xumudeckue |1. Tect «CtpoeHue aToMmoB

XUMHUYECKUX 3JIEMEHTOB
U TIPUPOJIa XUMUYECKOM

CBA3H

dbopMyIbl COeAMHEHUH B
COOTBETCTBUU CO
CTETICHbIO OKUCIICHUS
XUMHYECKUX 3JIEMEHTOB,
UCXOJsI U3 BAJIGHTHOCTH U

QJICKTPOOTPHULIATCIIBHOCTH

XUMUYECKHUX DJIEMEHTOB U
MIPUPOJIa XUMHUYECKOM
CBSI3U».

2. 3amayu Ha COCTABJIEHHE
XUMHYECKUX POPMYIT
JBYXaTOMHBIX COEAMHEHUN
(oxcuoB, cynbduIos,
TUAPUJIOB U T.I1.).

3. 3agaHus Ha
HCIIOJIb30BAHHUE
XUMHYECKOH CUMBOJIHKH U

Ha3BaHUU COEIUHEHUN 1O




OK/TIK

Monyns/Paznen/Tema

PesynbraTr 00yueHus

Tumel OIeHOYHBIX

MEpOIPUITUI

HOMEHKJIAType
MEKIYHAPOJHOTO COK03a
TEOPETUYECKON U
MPUKIAJAHON XUMUU U
TPUBHAIIbHBIX Ha3BAHUIA
JIISI COCTaBJICHUS
XUMUYECKUX HOpMyT
JIBYXaTOMHBIX CO€IMHEHHIA
(oxcuaoB, Cynb(pumIoB,
TUIPUIIOB U T.I1.) U IPYTUX
HEOPraHUYECKHUX
COEOUHEHNN OTIAEIbHBIX

KJI1aCCOB

1.2

OK. 01
OK. 02
IIK...

[Tepuonnueckuii 3aKOH U
tabmuna J[. 1.

Meunneneena

XapakTepu3oBaTh
XUMHUYECKHE DJIEMEHTEI B
COOTBETCTBHM C UX
MOJIO’KEHUEM B
MEePUOINYECKON CucTeMe
XHMHUYECKUX DJIEMEHTOB

J.1. MennaeneeBa

1. Tect «MeTamnudeckue /
HEMETaJNIMISCKIE
CBOMCTBA,
ANEKTPOOTPULIATEIHHOCTh
Y CPOJCTBO K JIEKTPOHY
XHUMHYECKHUX IJIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHHEM
U TIOJIOKEHHUEM B
MEepUOINYECKOI cucTeme
XUMHYECKUX JIEMEHTOB
J.. MenneneeBay.

2. IlpakTuyeckue 3aaHust
Ha YCTAaHOBJICHHE CBSI3U
MEXIy CTPOEHHUEM aTOMOB
XUMHYECKUX JJIEMEHTOB M
MEePUOANYECKUM
W3MCHCHHEM CBOMCTB

XUMHWUYCCKHX JJICMCHTOB U




OK/TIK

Monyns/Paznen/Tema

PesynbraTr 00yueHus

Tumel OIeHOYHBIX

MEpOIPUITUI

HUX COCINHCHUN B
COOTBETCTBHHU C
ITOJIOKEHUEM
IIepnoanueckoii cucreme.
3. IIpaxTuko-
OPUEHTHUPOBAHHBIC
TEOPETHUYECKHUE 3a/IaHUS Ha
XapaKTePHU3aLUI0
XUMUYECKHX DJIEMCHTOB:
«Metammaeckue /
HEMETAUIMYECKHE
CBOMCTBA,
AMEKTPOOTPHUIATEITHHOCTD
U CPOJICTBO K DJIEKTPOHY
XUMHYECKHX JICMCHTOB B
COOTBETCTBHE C UX
AEKTPOHHBIM CTPOCHUEM
1 TI0JIOKCHUEM B
MePUOINYECKON CUCTEME
XUMHYECKHX 3JICMECHTOB

J.1. MenneneeBa»

Pasnen 2. XuMmuueckue

peakuuu

XapakTepru30BaTh TUIIbI

XUMHUYCCKUX peaKHI/Iﬁ

KontponbHas padota
«CTpoeHue BeliecTBa u

XUMHYCCKUEC pCAKIIUN>>

2.1

OK. 01
OK. 04
IIK...

Tunel XUMHYECKUX

peakuun

CocTaBiIsTh peakiiuu
COCIIMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMelICHHS,
OKHCIIUTEILHO-
BOCCTAHOBUTEILHEIE

peaxIuu

1. 3agaun Ha cocTaBIECHUE
YPaBHEHUH PEaKLUN:

— COCIUHCHUS,
3aMENIeHUS, Pa3JI0KEHUS,
oOMeHa;

— OKHCIIMTEIBHO-
BOCCTAaHOBHUTCIbHBIX

peakuui ¢




OK/TIK

Monyns/Paznen/Tema

PesynbraTr 00yueHus

Tumel OIeHOYHBIX

MEpOIPUITUI

MCII0JIb30BaHUEM METOIa
3JIEKTPOHHOIO OalaHca.

2. 3agauyn Ha pacyeT MacChl
BEIllECTBA WM 00bEMaA
ra3oB 110 U3BCCTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO
M3 y4aCTBYIOIIUX B
PCaKIy BEIICCTB;
pacdEThl

Macchl (00BEMma,
KOJIMYECTBA BEIIECTBA)
MIPOJIYKTOB PEAKITUH, €CITH
OJTHO W3 BEIIECTB UMEET

pUMecH

2.2

DIIEKTPOJIUTHYECKAS
JMICCOLIMAIUsl M1 MIOHHBIN

o0MeH

CocCTaBiATh ypaBHEHUS
XUMHYECKUX pPEeaKINU
MOHHOTO OOMEHa ¢
y4acTHUEM

HEOPraHN4eCKUX BEIICCTB

1. 3agagus Ha
COCTaBJICHUE
MOJIEKYJISIPHBIX U MOHHBIX
pEeaKIHii C y9acTHeM
KHCJIOT, OCHOBAHHUH U
COJICH, YCTaHOBJICHUE
W3MEHEHHS KUCIOTHOCTH
cpenbl

2. JJaboparopnas padota
"Tunel XUMHYECKUX

peakuii"

Paznen 3. Crpoenue u
CBOMCTBA
HEOPraHUYECKUX

BCIICCTB

I/ICCJ'ICI[OBaTB CTPOCHUC U
CBOMCTBA HCEOPraHNnYCCKUX

BCIIICCTB

KonTpomnbnas paborta
«CBo¥CTBa

HEOPraHN4YCCKUX BCIICCTB»




OK/TIK

Monyns/Paznen/Tema

PesynbraTr 00yueHus

Tunel OLeHOYHBIX

MEpOIPUITUI

3.1

OK 01
IK..

Knaccudukarus,
HOMEHKJIaTypa 1
CTpOCHHE

HEOPraHN4YCCKUX

BCIICCTB

Knaccupunuposatsb
HEOPraHUYeCcKue
BEILIECTBA B COOTBETCTBUU

C X CTPOECHUEM

1. Tect «Homenxkiatypa u
Ha3BaHME HEOPraHUYECKUX
BELIECTB UCXOJIS U3 UX
XUMHAYECKOH (POPMYIIBI
WM COCTaBIIEHUE
XUMHUYECKON (hOPMYJIBI
UCXOJs U3 Ha3BaHUs
BELIECTBA 110
MEXKyHapOAHOW UITN
TPUBHAIBHON
HOMEHKJIATYype».

2. 3ajaun Ha pacyeT
MaccOBOM JJOJIHM (Macchl)
XHUMHYECKOTO JIEMEHTa
(coenuHeHUs) B MOJICKYJIS
(cmecn).

3. IIpakTuueckue 3agaHus
o KaccuuKaIu,
HOMEHKJIaType U
XUMHUYECKUM (hopMyam
HEOPraHMYEeCKUX BEIIECTB
pasINYHbIX KJIACCOB.

4. IIpakTHuecKue 3aJaHusl
Ha ONpeJieJICHUe
XUMUYECKON aKTUBHOCTH
BEIIIECTB B 3aBUCUMOCTHU
BUJIa XUMHUYECKOH CBSI3U U
TUIA KPUCTATUINYECKON

peleTKu

3.2

OK 01
OK 02
IIK...

Duznko-xuMHUECKUE
CBOIICTBaA

HCOPraHNn4CCKUX

YcranaBiuBaTh
3aBUCHUMOCTH (DU3HUKO-

XHUMHUYECKHUX CBOHCTB

1. Tect «OcoberHOCTH
XAMUYECKUX CBOMCTB

OKCHIO0B, KHMCJIOT,




OK/TIK

Monyns/Paznen/Tema

PesynbraTr 00yueHus

Tumel OIeHOYHBIX

MEpOIPUITUI

BCIICCTB

HCOPraHN4YCCKUX BCIICCTB
OT CTPOCHUA AaTOMOB U
MOJIEKYJ1, & TAK)KE THIIA
KPUCTAJUIMYECKOU

peLIeTKH

OCHOBaHMH, aM(POTEPHBIX
TUJAPOKCUIOB U COJIEMN.

2. 3ajaHus Ha
COCTaBJICHUE YPAaBHEHUI
XUMHUYECKUX PEAKLUN C
y4acTHEM MPOCTHIX U
CJIOKHBIX HEOPTaHHYECKIX
BELIECTB: OKCHJIOB
METaJIJIOB, HEMETAJJIOB U
aM(OTEepHBIX AIEMEHTOB;
HEOPraHMYeCKUX KHUCIOT,
OCHOBaHUH U aM(pOTEPHBIX
THIPOKCHIOB,
HEOPraHWYECKUX COJIEH,
XapaKTepU3YIOIUX UX
CBOICTBA U CIIOCOOBI
HOJTy4EHUS.

3. IIpakTuxo-
OpUEHTHPOBAaHHbIE
TEOpPETUUYECKHE 3aJaHHs Ha
CBOICTBA U IIOJTy4eHUE

HEOPraHN4CCKUX BEIICCTB

3.3

OK 01
OK 02
OK 04

Nnentudukanys
HEOPraHMYECKUX

BCIICCTB

Hccnenosatb
Kaue€CTBEHHBIC PEAKIIUH

HCOPraHUYCCKUX BCIICCTB

1. [IpakTuxo-
OpUEHTHUPOBaHHbBIE
3aJIaHuUs TI0 COCTABJICHUIO
XAMUYECKUX PEaKIHN C
y4acTHEM HEOPraHU4eCcKuX
BEIIECTB, HUCIIOJIB3yEeMbIX
JUTSL UX UICHTU(UKALINH.
2.JIaGopaTopHas pabora:
“Unentuduxanus

HEOPraHUYeCKHUX BEIeCTB”




OK/TIK

Monyns/Paznen/Tema

PesynbraTr 00yueHus

Tumel OIeHOYHBIX

MEpOIPUITUI

Paznen 4. Crpoenue u
CBOMCTBA OPraHUYECKUX

BCIICCTB

Hccnenosats cTpoeHue U
CBOMCTBA OPraHUYECKUX

BCIICCTB

KonrponsHas padota
«CTpoeHue 1 cBOMCTBA

OpraHn4cCKuXx BCIICCTB»

4.1

OK 01
IIK...

Krnaccudukarus,
CTpOCHUE H
HOMEHKJIATypa

OpraHn4Ye€CKuUX BCIICCTB

Knaccudumnuponartsb
OpraHn4cCKUC BCUICCTBA B
COOTBETCTBHU C UX

CTpOCHHEM

1. 3aganus Ha
COCTaBJICHUE HAa3BAHUI
OpraHuYeCKUux
COEeqUHEHNN 110
TPUBHAIIBHON WIIH
MEXKTYHApOJHOU
CHCTEMaTHUYECKOMN
HOMEHKJIaType.

2. 3amannsa Ha
COCTaBJICHUE TIOJIHBIX U
COKpAILEHHBIX
CTPYKTYPHBIX (hOopMYyIT
OpraHUYEeCKUX BEIIECTB
OT/IEIbHBIX KJIACCOB.

3. 3aauun Ha onpeeIeHNE
npocTeuer GopMyIibl
OpraHUYecKON MOJIEKYJIbL,
UCXOMsI U3 IIEMEHTHOTO

cocrana (B %)

4.2

OK 01
OK 02
OK 04
IIK...

CBoiicTBa OpraHMYeCcKuX

COEIMHEHUN

YcraHaBiauBaTh
3aBUCUMOCTD (DU3UKO-
XHUMHYECKUX CBOMCTB
OPraHUYECKHUX BELIECTB OT

CTPOCHU MOJICKYII

1. 3agaHus Ha
COCTaBIIEHUE YPaBHEHU
XUMHUYECKUX PEaKIUil C
Y4aCTHEM OpPraHUYECKUX
BEIIIECTB Ha OCHOBAHUH HX
COCTaBa U CTPOCHHSL.

2. 3amanus Ha
COCTaBJIEHUE YPAaBHEHUI
XUMHUYECKUX PEaKIUH,

WUTIOCTPUPYIOIIHUX




OK/TIK

Monyns/Paznen/Tema

PesynbraTr 00yueHus

Tumel OIeHOYHBIX

MEpOIPUITUI

XUMHYECKUE CBOMCTBA C
Y4€TOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX
peaKuuii ¥ TeHETUYECKOM
CBSI3U OPraHUYECKUX
BEILIECTB Pa3HBIX KIJIACCOB.
3. PacueTHble 3aqa4n o
YPaBHEHUSIM PEAKIIHN C
Y4aCTHEM OPTaHUYECKUX
BEIIIECTB.

4. JIaboparopnas padoTa
“ITpeBparenus
OPraHUYeCKHUX BEIIECTB

IIPU HAarPEBAHUM"

4.3

OK 01
OK 02
OK 04
IIK...

Nnentnduxarms
OpPraHUYeCKUX BEUIECTB,
WX 3HaYCHUE U
MIPUMEHEHHE B OBITOBOM
Y TIPOU3BOJICTBEHHOM

JCATCIIbHOCTH YCJIOBCKA

Hccnenosats
KaueCTBEHHBIC PEAKIIUU
OpPraHuYeCKUX
COEIMHEHHUH OTAEIbHBIX

KJ1aCCOB

1.ITpakTHko-
OPHCHTUPOBAHHBIC
3a/1aHus 110 COCTABIIEHHIO
XUMHYECKUX PEaKINi ¢
y4acTHEM OPTaHHYECKUX
BEIIIECTB, B T.4.
UCIIOJIb3YEMBIX JUIS KX
uaeHTU(UKAITUN B OBITY U
IIPOMBIIIJICHHOCTH.
2.JIaboparopnas pabdoTa:
“UnenTuduxanus
OpraHUYeCKHX
COCIMHEHHUI OTACIBHBIX

KJIacCOB”’

Pasznen 5.
Kunernueckue u
TEPMOANHAMUYECKUE

3aKOHOMCPHOCTH

XapakTepu3oBaTh
BIIMSIHUE PA3IMUHBIX
(akTOpOB Ha paBHOBECHUE

N CKOPOCTb XUMHUYCCKUX




Tumel OIeHOYHBIX

Ne OK/TIK Monyns/Pa3nen/Tema  |PesynbraTr 0OyueHus 5
MEpPOIPUITHI
IIPOTEKAHUS peakuuin
XUMHYECKUX PEAKIIUNI
) OK 01 CKOpOCTh XMMHUYECKUX | XapaKTepu30BaTh [TpaxTuko-
OK 02 peaknyii. XUMUYECKOE |BJIMSHUE KOHLEHTPAUUU |OPUEHTUPOBAHHBIE
[IK... paBHOBECHE pEarupyromux BEIIECTB U |TEOPETUYECKUE 3aIaHUS Ha
TEMIIEpPATypbl HA CKOPOCTH [aHAJIN3 (PaKTOPOB,
XMUMHYECKUX peaKIni BIIUSIIOLIUX HA U3MEHEHUE
XapakTepu3oBaTh CKOPOCTU XUMUYECKOM
BIIUSTHUE U3MEHEHUS peaxuu. [IpakTuko-
KOHIIEHTPALIMU BEIIECTB, |OPUEHTHPOBAHHbBIE
peaxkuuu cpeasl u 3aJjaHus Ha IPUMEHEHHE
TeMIIepaTypbl Ha npunuumna Jle-1llarense
CMEIIEHHE XUMHYECKOTO |71l HaX0XKIeHUs
paBHOBECHS HAIPAaBJICHUS CMEIICHUS
PaBHOBECHS] XMMUYECKOMN
peaKuu 1 aHaIu3
(hakTOpOB, BIUSIONINX HA
CMEIICHHE XUMHUYECKOTO
paBHOBECHS
6 HccnenoBars HCTUHHEBIE
Paznen 6. PactBopsr pacTBOPHI € 3aJJaHHBIMU
XapaKTepUCTUKaAMU
6.1 OK 01 [TonsaTue o pactBopax  |Pa3nuuare ucTHHHBIE 1. 3agaun Ha
OK 02 pacTBOPbI MIPUTOTOBJICHUE
pacTBOpOB.

2. IIpakTuko-
OPHUEHTUPOBAHHBIE
pacueTHbIe 3a/laHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCTOJIb3yeMble B OBITOBOM

u HpOI/ISBO,ZlCTBeHHOﬁ




Tumel OIeHOYHBIX

Ne OK/TIK Monyns/Pa3nen/Tema  |PesynbraTr 0OyueHus
MEPOTIPHSITHIA
JESATEIIbHOCTH YeIOBEKa
6.2 OK 01 Uccnenosanue cBoiicts |MccnenoBats pusuko- JlaGoparopnast pabota
OK 04 pacTBOpPOB XUMHYECKHE CBOMCTBA “[IpurotoBiieHHE
UCTUHHBIX PaCTBOPOB pacTBOpoB”
I [TpodeccrnonanbHO-OPUEHTUPOBAHHOE COIEpKaHUE (COAepKaHNE TIPUKIATHOTO MOTYJIs)
7 Paznen 7. OneHuBaTh MOCTEACTBUA  |3ammuTa Kekca (C yaeToM

Xumus B ObITY U
MPOU3BOJACTBEHHOMN

ACATCIbHOCTH YCJIOBCKA

OBITOBOH U
MPOM3BOJICTBEHHOMN
JIeITEITBHOCTH Y€JIOBEKA C
MO3UIIMH DKOJOTHYECKOH

0€30I1aCHOCTH

Oynyuient
npodecCuoOHATBHOU

JIESATETLHOCTH)

OK 01
OK 02
OK 04
OK 07
IIK ...

Xumus B OBITY H
IIPOM3BOJICTBEHHOM

JACATCIIbHOCTH YCJIIOBCKA

O11eHUBATD MTOCISACTBUSA
OBITOBOH U
MPOU3BOJACTBEHHOMN
JIeSITETLHOCTH YEJIOBEKa C
MO3UINH DKOJIOTHYECKOUN

0€e3011aCHOCTH

Keiic (¢ yuerom Oymymeit
npohecCuoOHAIBHOM
JIESATETLHOCTH)
Bo3MokHBIE TEMBI KEHCOB:
1. IToTrenenue KIuMarta u
BBICBOOOKIEHIE ra30BbIX
THUAPATOB CO JIHA OKEaHa.
2. byaymime marepuaibl
JIUIA aBHAMAIIIHHO U
npruOOPOCTPOCHHUSL.

3. HoBrwie maTepuansl asns
COJIHEYHBIX OaTapeit.

4. JlekapcTBa Ha OCHOBE

PaCTUTCIILHBIX TTPCIIapaToOB
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