HITOV «IKYTCKUI KOJUIEJ)K MTHHOBAILIMOHHBIX TEXHOJIOT Ui»

YTBEPX/IEHO

(mporokor/Ne 06-24 ot «26» mious 2024)

Ipescenarerts TIearormYeckoro CoBeTa

Jupexrop | K12 '/HfH. [oii
)

\ v

PabGouas nporpaMMa JUCHUNIMHBI

VII1.09 Xumus

TIIMICC3 no cnenuajdbHOCTH

10.02.05 O6ecnieuenne nHGOPMANUOHHOI 0€30MACHOCTH ABTOMATH3UPOBAHHBIX CHCTEM

O0BeM OUCLMIUIMHEI - 72 Yac.

Axyrck 2024

JOKYMEHT NOAMUCAH
3NIEKTPOHHOW NMOAMUCbIO

Ceptundukar: 02CA515F007DB1A39F4D03F806B3ACFBDS
Bnapeney: HMOY "AKUT"
[DencteuteneH: ¢ 27.05.2024 po 27.08.2025




PabGouass mporpamma y4yeOHOW AUCHMIUIMHBI pa3paboTaHa Ha  OCHOBE
dbenepaibHOrO0  TOCYIapCTBEHHOIO  00pa30BaTENbHOTO CTaHIApTa CPEIHETo
npodeccuoHaibHOr0 00pa3oBanus 1o crnenuanbHoctu 10.02.05 Obecneuenue
UH(OPMAIMOHHOW 0€30MaCHOCTH aBTOMATHU3MPOBAHHBIX CHUCTEM. YKpYIHEHHas
rpynmna crueruansaocteid 10.00.00 MadopmarinonHast 6€301macHOCTb.

Pa3paGoTuuku HIIOY «AKWUT» IIpenonasarens Poroxwun B.B.
paboueit
MPOTPaMMBbI: (MecTo paboThI) (MOMKHOCTB) (nHMAIMATB, aMUITHS)

O06cy:k1eHo0 Ha 3aceqaHu

«01» utons 2024 1. npotokoa Ne 62-24
Otnenenns FOullJ] P
TIpencenarens .
o TI; CIJ[ICI-?I/I}I 3aB. OTHENCHHS /?////7/ J.A. 3aiinesa
Zitrre—
«24y nrons 2024 r. mpoToko Ne 06-24
PaccmoTpeHo Ha 3acelaHUH METOINIECKOTO COBETa
IIpencenarens Hupexrop HIIOY <«AKUT» py, ' «24y urons 2024 r.
METOUYECKOTO Mo JI.H. i
coBeTa /
3amecTuTeNb
HPEKTOpPa Mo 2/
mp pa o A - . «24 wions 2024 .
MeTOANYeCKOil 7 fait* J.A. 3aiiueBa
padoTe
Mpunaracwuiii « Paboueit Peuenue ornenenus [Moamuce —3aB. ®ammmus 1.0. 3aB.
nporpaMmme J10KyMEHT, COACPKAIIINU
n/m TOKCT OGHOBICHHS Jara IIporoxoi Ne OTIEIEHUS OTIEIEeHUs

IIpunoxenue Ne 1

IIpunoxxenne Ne 2

L1 DY | .Y

[Ipunoxxenne Ne 3

N

IIpunoxxenue Ne 4

L7

TIpunoxenne Ne 5




COJEPXAHUE

1. ITACTIOPT PABOYEM ITPOI' PAMMBI YUEBHOU JUCILATUIVHEI......4

2. CTPYKTYPA U COAEPXKAHUE YYEBHON JJUCLIUITIJIMHEL............ 6
3. YCJIOBUS PEAJIM3ALIMM PABOYEW TIPOTPAMMBI YUYEBHOM
JUCIHIATIIIMHDBL. . . ..o e 19

4. KOHTPOJIb M OILIEHKA PE3YJIbTATOB OCBOEHHS VYYEBHOM
JUCHIATIIIMHDBL. . . ..o e 24



1. IMACHOPT PABOYEM INPOI'PAMMUBbI YYEBHOM
JAUCHUIIJIMHBI YII.09 XUMUA

1.1. OGnacTh NpuMeHEHHUS paboUeii mMporpaMMbl

PabGouast mporpamma AUCIUIUTMHBI SIBISETCS YacThIO 0Opa30BaTEILHOM
nporpammbel B cooTBeTcTBUM ¢ DPI'OC CIIO mo cnemmansaoct 10.02.05
Oo6ecrieuenne nHGOPMAITMOHHON 0€30IMaCHOCTH aBTOMATH3UPOBAHHBIX CHCTEM.

1.2. Mecto nuctumunsl B ctpykrype IITICC3C:
OIl. O6uieo6pazoBaresibHas MOATOTOBKA

VII. YueOHble ipemMeThl

VII1.09 Xumus

1.3. llenu u 3amaun AUCUMILTUHBI — TpeOOBaHMS K pe3yJbTaTaM OCBOCHHUS
JUCIUIUTAHBIL.

Llenpto  sBRsieTcss (QOpPMHPOBAHME Yy CTYJACHTOB NPEACTABICHHUS O
XUMUYECKON COCTABIISIONICH €CTECTBEHHO - HAYYHOH KapTHUHBI MHpPa KaK OCHOBBI
OPUHATHS  pPEUIeHWH B  JKU3HEHHBIX U IPOU3BOACTBEHHBIX CHTYyalMsX,
OTBETCTBEHHOT'O TIOBEJICHUS B IPUPOTHOM cperie.

3agauyu AMCUMIIMHBI:

1. chopMUpOBaTh ~ MOHMMAaHHE  3aKOHOMEPHOCTEH  IPOTEKaHUs
XUMHUYECKHUX TPOIIECCOB U SIBIICHUI B OKpY)Karollel cpeae, LEeI0CTHOW HayyHOU
KapTUHBI MUPA, B3aUMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2. pa3BUTb YMEHHS COCTaBJIATH (OPMYyJIbl HEOPTraHUYECKHX U
OpPraHUYECKUX BEUIECTB, YPABHEHUSI XUMHUECKUX PEAKIUN, OOBICHATh UX CMBICIH,
UHTEPIPETHPOBATH PE3YNIbTAaThl XMMUYECKUX SKCIIEPUMEHTOB,

3. copMUpPOBATh HAaBBIKM MPOBEIEHUS MPOCTEUIINX XHUMHUYECKUX
HKCIEPUMEHTAJIbHBIX HCCIECJOBAHUM C COOJIIOIEHHEM TMpaBWil 0€30MacHOro
oOpallleHus C BeIlecTBaMU U JJaOopaTOPHBIM 000pYI0BaHUEM;

4.  pa3BUTb YMEHHS HCIOJIB30BaTh HMHPOPMALHKIO  XUMHYECKOTO
XapakTepa U3 pa3INuHbIX HCTOYHUKOB,

5. chopMHpOBaTh yYMEHHS NIPOTHO3UPOBATH  IOCIEACTBUS  CBOEH
NESITEeIbHOCTH W XUMHYECKUX MPUPOTHBIX, OBITOBBIX M MPOU3BOJCTBEHHBIX
IPOLIECCOB,;

6. chopMUpOBaTh MOHMMAHUE 3HAYUMOCTU JIOCTHIKEHUN XHUMHYECKON
HAYKH U TEXHOJIOTHH JJIsl pa3BUTHS COLIMAILHOM U MTPOU3BOJICTBEHHOU cep.

1.4. KouuduecTBO 4acOB HA OCBOEHUE JTUCIUILINHEI:

MakcuMalibHOM yueOHOM Harpy3Kku oOydaromierocst /2 gaca, B TOM YHUCJIE:
4



— oOs3aTenbHas ayauTOpHas ydeOHas Harpyska (Bcero) /2 4acoB, U3 HHUX
npakTudeckas padorta — 38 4yacos.

1.5. Ilnanupyemsie

pe3yJIbTaTbl  OCBOCHUSA

001eo6pazoBaTeIbHON

muciuIInHbl B cooTBeTCTBUH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO.

Koa u IlnanupyeMble pe3yJbTaThl 0CBOCHHS IMCHUIJIHHBI
HaNMEHOBaHHe
(¢opmupyembix Oo0mme JAucuuniimHapHbie
KOMIIeTCHIM
OK 01. Beibupats B yacT Tpy10BOro BOCIIUTAHUS: - BJIAJIETh CUCTEMOH

CHOCOOBI PeLICHHUs
3a/1a4
npohecCHOHABLHOM
IesATeITbHOCTH
MMPUMCHHUTCIILHO K
Pa3IHMYHBIM
KOHTEKCTaM

- TOTOBHOCTb K pr,[[y, OCO3HAHUC
IIEHHOCTH MacTePCTBa, TPYAOIIO0HE;

- TOTOBHOCTH K aKTI/IBHOI\/'I ACATCIIBHOCTHU
TEXHOJIOTHYECKOU u COLIMAILHOMI
HaIlpaBJICHHOCTH, CIOCOOHOCTh
WHULIUUPOBATH, MJIaHUPOBATH u
CaMOCTOSTCIIBHO BBIITOJIHATH TaKYIO
JIeATEIIbHOCTE;

- HHTEpeC K pa3Iu4HbIM  chepam
poQeCCHOHAIBHON JeATEIHHOCTH,
OBaagenue YHHBepPCAJbHBIMU
yueOHBIMU NMO3HABATEJbHBIMH
JeHCTBUSIMM:

a) 0a3oBble JOrHUYeCKHe e CTBUA.

- CaMOCTOSITeNbHO (OPMYNIHUPOBATH U
aKTyaJIU3upOBaThH npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIWBATh CYIICCTBEHHBIN MpPU3HAK
nJjm OCHOBaAHUA JJISL CpaBHeHI/IH,
Kiaccuukanuu u 0000IICHUS;

- OHpe,Z[G.H}ITB neiaun ACATCIIBbHOCTH,
3a/laBaTh IapaMeTpbl W KPHUTEPUU UX
JIOCTHIKCHMUS,

- BBISABIIATE 3aKOHOMEPHOCTH u
INpOTHBOPEYNsT B pacCMaTpPUBAEMBIX
SIBJICHHUSAX

- BHOCHUTH KOppeKTI/IBBI B ACATCIBHOCTD,
OIICHUBAaTh COOTBETCTBHE PE3YJIbTATOB
noeiasaM, OLICHUBATh pI/ICKI/I HOCJ’IGI[CTBI/Iﬁ
JIeATEIIbHOCTH;

- pa3BUBaTh KPEAaTUBHOE MBIIUICHUE IIPU
pelIeHUH KU3HECHHBIX MPoOIeM

0) 0a30BbBIE HCCIIeA0BATEIbCKHAE
nerlcTBUA:

- BJIaACTH HaBbIKaAMHA y‘IG6HO-
HCCIIEN0BATEIbCKOMN Hu MPOEKTHOM
ACATCIIbHOCTH, HaBbIKaMU pa3pemeHH;1
npo0Jem;

- BBISIBJIATD MPUIUHHO-CIICACTBCHHBIC

XUMUYECKUX 3HAHUM, KOTOpas
BKJIIOYAET:
OCHOBOTIOJIATAOIUE TTOHSATHUS
(XMMUYECKUIl AIEMEHT, aToM,
AJIIEKTPOHHAS o0oouka
aToma, s-, p-, 0-3JIeKTpOHHBIE
opOuTamM  aTOMOB,  HOH,
MoOJIEKyIa, BaJICHTHOCT,
AIIEKTPOOTPHUIIATEIHHOCTD,
CTETEHb OKHCJICHUS,
XUMHUYECKasl CBs3b, MOJIb,
MOJISIpHAs Macca, MOJISIPHBIN
00beM, YTIEPOIHBIN CKeleT,
GyHKIIMOHATbHAS rpymmna,
paauKan, U30MEpUS,
W30MEPBI, TOMOJIOTUYECKUH
psn, TOMOJIOTH,
YIIEBOIOPOAbI, KHUCIOPOI- U
a30TcoepKaIue
COEMHEHUs, OHOJIOTUYECKU
AKTHUBHBIE BEIIeCTBA
(yrieBoibl, Oenkn),
MOHOMED, oJIuMep,
CTPYKTypHOE 3BEHO,
BBICOKOMOJICKYIISIPHBIE
COETMHEHUS,
KPUCTAIJIMYECKAsT  PEIIeTKa,
TUIBI XUMUYECKUX peakuuit
(OKHCTTUTENBEHO-
BOCCTAHOBUTENbHBIE, HK30-U
OHIOTEPMUYECKUE, PEAKIIUN
HOHHOTO OOMeEHa), pacTBOD,
AIIEKTPOJIUTHI,
HEAJIEKTPOJIUTHL,
AIIEKTPOJIUTHICCKAS
TUCCOLMAIUS,  OKHCIIUTEINb,
BOCCTAaHOBUTENIb,  CKOPOCTh
XUMHUYECKOU peaKkuuu,
XUMUYECKOE paBHOBECHE),

KUPBI,
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CBA3M W  aKTyalIM3upoBaThb  3ajady,
BBIIBUTAaTh  TUIOTE3Y €€  peIleHus,
HaXOJUTb aApryMEHTHI JUTSt
JTOKA3aTeNbCTBA  CBOUX  YTBEPKACHMUIA,
3a/1aBaTh ~ MapaMeTpbl U  KPUTEPUU
pelIeHus;

- AHAIU3MPOBATh IIOJyYEHHBIE B XOJE
pelieHus 3a1a4n pe3yNIbTaThl,
KPUTHUYECKU OLICHUBATh ux
JIOCTOBEPHOCTb, IIPOrHO3UPOBATH
M3MEHEHHUE B HOBBIX YCIOBHSIX;

- yMeThb  TEpEeHOCHTh  3HaHHUSI B

II0O3HABATEIIbHYIO 51 IIPAaKTHUYECKYIO
00J1aCTH JKU3HEAEATEIIbHOCTH;

- YMeTb MHTETPUPOBATH 3HAHMUS U3
pa3HBIX IPEIMETHBIX 00JIACTEH;

- BBIJBUIaTb HOBBIE HJEH, IIpeUIararb
OPUTMHAIIBHBIE MIOIXOABI U PELICHUS;

- CIOCOOHOCTh MX UCIIOJIb30BAaHUS B
IIO3HABATEJILHON U COLUAIbHOU IPAKTUKE

TEOpUU U 3aKOHBI (Teopus
XUMHUYECKOIO CTPOCHHMS
OpraHMuYecKux BemecTs A.M.
bytneposa, TeopuUst
AIEKTPOJIUTUYECKON
JUCCOLAALINH,
nepuoanueckuil 3akon JI.H.

Menneneena, 3aKOH
COXpaHEHUS MAacchl),
3aKOHOMEPHOCTH,

CUMBOJIMYECKUN A3BIK XUMHH,
dakTosornueckre CBeJCHUS 0
CBOMCTBAX, COCTaBeE,
noJIydeHUu U 0e30MmacHOM
WCIIOJIb30BAaHUU  Ba)KHEHIITNX
HEOPraHWYECKHNX u
OpraHMYECKUX  BEILECTB B
ObITY u IIPaKTUYECKON
JIeATEIbHOCTH YEJIOBEKA;

- yMETh BBISIBIIATD
XapakTepHble MPHU3HAKH U
B3alMOCBS3b M3YyYEHHBIX
TTOHATHIA, MIPUMEHSTh
COOTBETCTBYIOILIUE  IOHATHUS
IIPU ONHUCAaHUU CTPOCHUS H
CBOMCTB HEOPraHUYECKUX U
OPraHWYECKHUX BEIIECTB M HUX

MpeBpallCHHI; BBISBIIATE
B3aMMOCBS3b XAMHYECKHUX
3HAaHUM C TIOHITHSAMHA |
MIPEACTABICHUSIMU TPYTHX
€CTECTBEHHOHAYYHBIX
MIPEAMETOB;

- YMETh HCII0JIb30BaTh
HAaUMEHOBAHUS XHUMHYECKUX
COE€IUHEHUI
MEXIyHApOIHOTO coro3a
TEOPETUYECKOU u
MPUKJIaAHON XUMUU u
TPUBUAIBHBIE Ha3BaHUS
BaXKHEUIIINX BEIIECTB
(aTHIICH, alleTUJICH,
TJIMICPUH, dbenou,
dopmanbaerun, yKCyCHas
KHCJIOTA, TJUWIMH, YyrapHbIA

ras, yrjeKHUCIblid ra3, aMMHaK,
raiieHas U3BeCTh, HETalleHas
W3BECTh, NHUTHEBAs coja U
JIPYTUX), COCTaBIISITh
dbopMyIIbI HEOPTAHUYECKUX U
OpraHNYEeCKUX BEIICCTB,
ypaBHEHUS XUMHYECKUX
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peakuuii,  OOBSICHITH WX

CMBICII; MOATBEPKIATh
XapaKkTepHbIE XUMHYECKUE
CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMHU
SKCIIEPUMEHTAMHU U 3aIMUCSIMU
YpaBHEHUU XUMHYECKUX
peaKIuii;

- YMCTb YCTaHABJINBATb
MPUHAJJIC)KHOCTh HM3YUYCHHBIX
HCOPTaHUYCCKUX n
OpTraHUYCCKUX BE€IICCTB K
ONpCACIICHHBIM  KJIaCCaM U

rpynmnam COCIMHEHUH,
XapaKTepu30BaTh UX COCTAaB U
BaKHEHIIIHE CBOMCTBA;
OTIPE/IeIIATh BHJIbI
XUMHUYECKHX CBsI3eH
(koBasICHTHAaA, HOHHA,
MeTaJJINYeCKasl,

BOJIOPOHAS), THUIIBI

KPUCTANIMYECKUX  PEIIETOK
BEIIECTB; KJIacCU(PHUIIUPOBATH
XUMHUYECKHE PEaKIUH;

- chopMHUpOBATH
IpeCTaBICHUS: 0
XUMHYECKOH COCTaBJIAIONIEH
€CTECTBEHHOHAY4YHOU
KapTUHBI MUPA, POJIN XUMUU B
MO3HAHUY SIBJICHUM TPUPOJBI,
B (hOPMUPOBAHUM MBIIIJICHUS
U KyJIbTYphl IJIUYHOCTH, €€
G YHKIIMOHATBLHOM
IPaMOTHOCTH, HEOOXOIUMOI
JUISL PEIICHUs MPaKTHYECKUX

3a7a4 u HKOJIOTMYECKHA
000CHOBAHHOI'O OTHOIIEHUS K
CBOEMY 3JI0pPOBBIO u

MPUPOAHON Cpenie;
- YMEThb IIPOBOJUTL PAacUEThI
0 XUMUYECKUM dopMysiaM U

YpaBHEHUSAM XAMUYECKHUX
peaKuHii C MCIOJIb30BaHUEM
buznuecKux BEJIUYMH,

XapakTEePU3YIOLMX BEIIECTBA
C KOJIMYECTBEHHOM CTOPOHBI:
Macchl, o0beMa (HOpMaJIbHBIC
YCIIOBHSI) Ta30B, KOJIMYECTBA

BE€IICCTBA, HCIIOJIb30BaTh
CHUCTCMHBIC XUMHUYCCKUC
3HaHUA JIIA IIPUHATHA

pemeHud B KOHKPETHBIX
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KHU3HCHHBIX CUTYyallusIX,
CBA3aHHBIX C BCIICCTBAMH U
X IPUMCHCHUCM

OK 02. Hcnonp3oBaTh
COBpPEMEHHBIE
CpeZCTBa MOUCKA,
aHam3a u
UHTEPIpETANN
uHpOpPMALIUHU U
nH(pOpMaIMOHHBIC
TEXHOJIOTUH IS
BBITTOJTHEHUS 32144
npohecCHOHABLHOM
JeSITeTbHOCTH

B o0macTm  UEHHOCTHM  HAYYHOIO
MO3HAHMNS:

- c(OpMHUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HayKu U

OOIIIECTBEHHON TPaKTHKH, OCHOBAaHHOTO
Ha JMajiore KyibTyp, CIOCOOCTBYIOILIETO

OCO3HAHUIO CBOETO MecTa B
MOJIMKYJIETYPHOM MHPE;
- COBEpIICHCTBOBAHUE  S3BIKOBOM U

YUTATEIBCKON KYJIbTYpPhl KakK Cpe/cTBa

B3aUMOJICUCTBUSL MEXAY JIIOAbBMU U
IIO3HAHUS MUPA;

- OCO3HaHUE  I[EHHOCTH  Hay4HOH
JESATEIIBHOCTH, TOTOBHOCTh OCYHIECTBIIATH
IIPOCKTHYIO u UCCIIEN0BATEIBCKYIO0

NESITEeIbHOCTh ~ MHIMBUAYAIBHO M B
TpyILIIE,

Osianenne YHHBepPCaJbHbIMH
Y4eOHBIMHU NO3HABATEJIbHBIMH
NeHCTBUSAMU:

B) padoTta ¢ nHpopManmeii:

- BJIAAETh  HaBbIKAMM  IOJY4YEHHUS

uHpOpMALlUM U3 HCTOYHHKOB Pa3HBIX

TUIIOB, CAaMOCTOSITENIFHO OCYIIECTBISTh
MOWCK, aHalW3, CHCTEMAaTH3alui0 |
UHTEPIPETAIHIO UHpOpMAIUU
pa3IUYHBIX BUJIOB u bopm
NIPEJICTaBIICHHUS;

- CcO31aBaTh TEKCThI B Pa3JINIHBIX
dopmarax ¢  ydyeToM  Ha3HAYCHUSA

uHGOpMaIMM W IIETeBOM  ayJUTOPHH,
BBIOMpast ONTUMAJIbHYIO bopmy
IPE/ICTaBICHUS ¥ BU3yaIH3aLUH;

- OLICHUBATh JOCTOBEPHOCTb,
JETUTUMHOCTD nHpopmanny, ee
COOTBETCTBUE IPABOBBIM U MOPAIbHO-
THYECKUM HOPMaM;

- HCIIOJIB30BaTh CpencTBa
UH(pOpPMaAITMOHHBIX "
KOMMYHHUKAITUOHHBIX ~ TEXHOJIOTUHA B
pelIeHuH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U OPTaHHU3AIIMOHHBIX
3amady  Cc  coOmrojeHueM — TpeOOBaHMA
OPrOHOMHUKH, TEXHHKH O€30MacHOCTH,

THTUEHBI, PECypCOCOepeKEeHNUs, TPABOBBIX
n ITUYCCKUX HODM, HOpM
nH(pOpMaIMOHHOW 0€30MMacCHOCTH;

- BJIaACTb HABLIKAMHU PACIIO3HABAHUA U

- yMeTh IUIAHUPOBATh U
BBITIOJIHATH XUMHYECKUU
SKCTIEPUMEHT (TIpeBpaIlCHHs
OpTraHU4YCCKUX BCHICCTB IIpHU

HarpeBaHUH, MOJTyYCHHUE
STUJIEHA M HU3y4YEHUE €ro
CBOICTB, KauyeCTBCHHEIC
peakuuu Ha AIbJICTUIEL,

KpaxMaJl, YKCyCHYIO KHCJIOTY;
JeHarypaiust OenkoB  IMpH
HarpeBaHUH, I[BETHBIE
peakiuu OeNKOB; MPOBOAUTH
peakIuu HOHHOTO OOMEHa,
OTpeNeNiATh Cpely BOJHBIX
pacTBOpOB, Ka4eCTBEHHBIC
peakuuu Ha cynbdar-,
KapOOHAT- U XJIOPH/I-AaHUOHBI,
HA KaTHOH aMMOHHUS;, PElIaTh
SKCIEPUMEHTATIBHBIE  3a/1a4H
no Ttemam "Metamel" u
"Hemeraminr") B
COOTBETCTBUU C TIpaBUIAMU
TEXHUKH O€30MaCHOCTH TIPH
oOpalleHuu ¢ BeleCTBaMH U
1a60paTOPHBIM
o0opynoBaHueM;
NPEACTaBIATh  PE3YJIbTATHI
XUMHUYECKOTO 3KCIIEpUMEHTa
B (opMe 3amucu ypaBHCHUU
COOTBETCTBYIOIIUX PEAKLUN U
(GbopMynHpOBaTh BBIBOJBI Ha
OCHOBE ATHX PE3YJIbTaTOB;

- yMeTh  aHAIU3HUPOBATH
XUMHYECKYI0 HH(OpMAaIIUIO,
MONTy4aeMyl0 U3  Pa3HBIX
HMCTOYHHKOB (cpencts
MaccoBOW MH(OpMAIUH, CETh
WNuTtepHeT u apyrue);

- BIIQ/ICTh OCHOBHBIMH
MeTOaMH1 Hay4HOTO
MO3HAHUS BEIIICCTB u
XUMHUYECKHX SBJICHUI
(Habnronenwue, U3MEpEeHue,
9KCIIEPUMEHT,
MO/ICJIUPOBAHUE);

- YMEThb IPOBOJUTH PaCUETHI
0 XUMHUYECKUM GopMyliaM U
YPaBHEHUSAM XUMHUYECKUAX
pEaKUMii C MCIOJIb30BAaHUEM
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3anUThl MH(OpMAIK, HHPOPMALTMOHHOM
0€30I1aCHOCTH JINYHOCTH,

buznuecKux BEJIUYMH,
XapaKTepU3YIONINX BeIllecTBa
C KOJIMYECTBEHHOM CTOPOHBI:
Macchl, o0beMa (HOpMaJIbHBIC
YCIIOBHSI) Ta30B, KOJIMYECTBA

BELICCTBA; HCIIOJIB30BATh
CUCTEMHBIE XUMUYECKHE
3HAHUSA JUIS IPUHATHSA
pemeHuii B KOHKPETHBIX
JKU3HEHHBIX CUTyalUsX,

CBA3aHHBIX C BCIICCTBAMH H
HNX IPUMCHCHUEM

OK 04. D¢ddexTuBHO
B3alMOJICICTBOBATEL U
paboraTh B
KOJUUIEKTUBE U
KOMAaHJIe

- TOTOBHOCTD K  CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH u
CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE HaBbIKAMU yueOHO-
HCCIIEN0BATEIbCKOM, IIPOCKTHOMN u
COIMATLHOM JeSITCIIFHOCTH,

OBaanenue YHHBEPCAJIbHbIMHA
KOMMYHUKATHBHBIMH JAeHCTBUAMM:

0) coBMecTHas 1eITeJbHOCTD.

- ITOHUMATh u HCII0JIb30BATh
NIPEUMYILECTBA KOMaHIHOMN u
WHAUBUAYAIbHON paboOThI;

- MPUHUMATh eI  COBMECTHOMU
JIeATEIbHOCTH, OpraHN30BBIBATh u
KOOpPJAMHUPOBAaTH  JEHUCTBUA 1O €€
JOCTH>KEHUIO: COCTaBIIATH IJ1aH
JIEHCTBUM, paCIpeAcsATh POJIU C Y4ETOM
MHEHHUN Y4aCTHUKOB o0cyx1aTh
pe3yNbTaThl COBMECTHOU PabOTHI;

- KOOPJAMHUPOBAThH U BBIMIOJIHATH pabOTy B
YCIIOBHSIX PpEaJbHOTO, BUPTYAJIbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBIIATh MTO3UTUBHOE
CTpaTeruyecKoe MOBEJACHUE B PA3IUUHBIX
CUTyallusiX, MPOSBIATb TBOPYECTBO U
BOOOpaKeHUE, OBITh NHUITUATUBHBIM
OBianenue YHHUBEPCAJIbHBIMHA
peryJATUBHBIMHM JeiCTBUSIMU:

I') NPHHSATHE ce0sl U APYTUX JIIOIei:

- T[PUHUMATb MOTUBBI M ApPTyMEHTHI
JpYrux JIOAEH IpU aHaIU3€ pe3yibTaTOB
JesATEIbHOCTH;

- IPU3HABaTh CBOE MPABO U MPABO JAPYTHUX
JI0JIEH Ha OIIMOKU,

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MU
C MO3UIIUU JPYTOro YeJI0BEKa,

- yMeTh IUIQaHHPOBATh U
BBITNOJIHATH XUMHUYECKHIA
HKCHEPUMEHT (IpEeBpaILCHUS
OpPraHMYECKUX BEILIECTB IPHU
HarpeBaHuH, MOJTy4YeHUe
STHJIIEHa M HU3YYEHHE €ro
CBOMCTB, Ka4€CTBCHHbIC
peakuMd  Ha  aJbJETUJBI,
Kpaxmall, YKCYCHYIO KUCJIOTY;
JIeHaTypanusi O€JIKOB  TIpH
HarpeBaHuH, [[BETHBIC
peakuuu OeNKoB; MPOBOAUTH
peaKiuuu HMOHHOTO OOMEHa,
ONpEeNATh CpeAy BOJIHBIX
pPacTBOpOB, KauyeCTBCHHBIC
peakiuu Ha cynbdar-,
KapOOHAT- U XJIOPHI-AaHUOHBI,
Ha KaTHOH aMMOHHS; pellaTh
OKCIIEPUMEHTATBHBIC  33/1a4U
no Ttemam "Mertamel" u
"Hemeranibi") B
COOTBETCTBUU C TIpaBUIIaMU
TEXHUKH O€30MacCHOCTH TIPH
oOpalleHuu ¢ BelecTBaMH U
1a60paTOPHBIM
o0opynoBaHueM;
NPEJCTaBISITh  PE3yNbTaThl
XUMHUYECKOTO JKCIEPUMEHTA
B (¢opMe 3amucu ypaBHCHU
COOTBETCTBYIOIIUX PEAKLUN U
¢dbopMynupoBaTh BBIBOABI Ha
OCHOBE 3THX PE3YJIbTaTOB

OK 07.
ConelicTBOBaThL
COXPAHEHHUIO
OKpYKarollel Cpeibl,

B 00J1acTH KO0JIOrHYeCKOro
BOCIIMTAHUSA:

- cOPMUPOBAHHOCTh  IKOJIOTHUECKOM
KYJII:TypI:I, IIOHUMAHHUC BIIUAHUA

- copMHpOBATH
IPEeICTaBICHUS: 0
XAMHYECKOW COCTAaBIIAIOLIEH
€CTECTBEHHOHAY4YHOU




pecypcocOepeReHuIo,
MIPUMEHSATH 3HAHUS 00
M3MEHEHUU KIIMMarTa,
TIPUHITAITBL
OepexKIINBOTO
IIPOM3BOJICTBA,

3P PEeKTUBHO
JNIEUCTBOBATE B
YpE3BbIYANHBIX
CUTYaIHsIX

COIIMAIbHO-3KOHOMUYECKUX  IPOLIECCOB
Ha COCTOSIHHE MPHUPOJHON U COIMAJIbHOU
cpenpl, OCO3HaHUE rI100aTBHOTO
XapakTepa dKOJIOTHYECKUX MpooIieM;

- IUIAaHUPOBAaHME U  OCYIIECTBICHUE
JNEUCTBUA B OKpYXKalOLIEH cpeae Ha
OCHOBE 3HAHMSA LEIeHd  YCTOWYMBOIO
pa3BUTHS YEIIOBEYECTBA;

aKTUBHOE HENIpUATUE JIEHCTBHI,
MIPUHOCSIIMX BPE OKPYKAOLIEH CPENE;

- yMeHUe MPOTHO3UPOBATH
HeOIaronpusiTHHIC 9KOJIOTHYECKHE
IIOCIICICTBHS MpeANPUHUMAEMBIX
JIEUCTBUI, IPEIOTBPAILIATh HX;

- pacIIMpeHUE OMbITa JAESITEIbHOCTU
3KOJIOTHYECKOW HANPaBJIECHHOCTH;

- OBJIaJICHUE HABBIKAMH Y4eOHO-
HCCIIEN0BATEIBbCKOU, IPOCKTHON U
COIIMATLHOM JeSITCIIbHOCTH,

KapTUHBI MUPa, POJIA XUMUU B
MIO3HAHWUHU SIBJICHUM MPUPOJIBI,
B (DOPMUPOBAHUH MBIIIIJICHHUS
U KyJbTYpbl JIMYHOCTH, €€
(byHKIMOHATBHOM
TPAaMOTHOCTH, HEOOXOIUMOi
JUISL PELICHUS] MPAKTHYECKUX
3a1a4 " 9KOJIOTUYECKH
000CHOBAaHHOTO OTHOIIECHUS K
CBOEMY 310POBBIO u
MIPUPOJHOM CpeliE;

- YMETh COOJIIOAATh TMpaBUiIa
HKOJIOTUYECKU
1eJIeCO00Pa3HOr0 TOBEICHUS
B OBITY H  TpyAOBOMH
JEATEIbHOCTH B LETAX
COXPAHEHHUSI CBOETO 370POBbS
U OKPYXKAIOIIEW MPUPOAHOU
Cpenbl; YUYUTHIBATh OMACHOCTH
BO3JCHCTBUS  HA  JKHUBBIE
OpraHu3Mbl  ONpPENEIECHHBIX
BEIIIECTB, IIOHHUMAasl CMBICI
IIOKa3aTeis NpeaeabHON
JOITyCTUMOW KOHLICHTPALUH
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2. CTPYKTYPA U COJIEP KAHUE YUEBHOM JUCHUAIIJINHBI
OYVII. 09 XUMU
2.1. OObeM IUCHUIUIMHBI U BUBI Y4EOHOUM pabOThI

Bua yueOHo# padboThl

O0beM yacoB

MaxkcumanbHas yueOHas Harpy3ka (Bcero) 72
O0s3aTenbHas ayIuTOpHAs yueOHasi Harpy3ka (BCero) 72
B TOM YHCIIE:
1a00paTOPHBIE 3aHITHS (eciu npedyCMOmMpPeEHO) -
MIPAKTUYECKHE 3aHATUS (eciu npedyCMOmMpeHO) 38
KOHTPOJIbHBIE pa0OTHI (eciiu npedycmMompeHo) -
KypcoBasi paboTa (IpOeKT) (eciu npedycmompeHo) -
CamocTtosTenpHas pabota o0ydaronierocs (BCero) -
[IpomexxyTounast arrectamus B hopme 3ayer ¢
OLICHKOM
2.2. TemaTu4ecKuil MJIaH U COJEPKaHUE JUCITUILIUHBI
HanMeHoBamme Conep:xanue y4ye0HOro MaTepuaJa, 1adopaTopHbie ObLen
padoThI M MPAKTHYECKHE 3aHATHSA, CAMOCTOATEIbHASA YpoBeHb
pa3/iesioB U TeM 4acos
padora o0yyaroluxcs, KypcoBasi padora (IpoeKT) (eciu 0CBOEHMSI
npeodycmMompeHo)
1 2 3 4
Pa3nes 1. OcHOBBI CTpOEHHSI BelecTBa
Tema 1.1. Conepxanue
Crpoenue atomoB |CoBpeMeHHaAss MOZENb CTpoeHus aroMa. CHUMBOIMYECKHI
XUMHYECKUX A3bIK  XUMHHM. XUMHYECKMH  DJIEMEHT. OJIEKTPOHHAs
JJIEMEHTOB M |koH(urypauuss atoMa. Kiaccupukamuss  XUMHYECKUX
npupozaa 3JIEMEHTOB (S-, P-, d-a;meMeHThI). BasieHTHBIC BJIEKTPOHBI.
XMMHUYECKON  [BalleHTHOCTh. DJIEKTPOHHAS MPUPOAa XHUMUYECKOW CBSI3H.
CBSI3U DIEKTPOOTPULIATENLHOCTb.  BHIABI  XMMHMYECKOM  CBS3H 2 1,2
(koBajieHTHAsl, WOHHAs, METAJUIMYecKas, BOJOpPOAHAs) U
CIocoObI €€ 00pa3oBaHUS
IIpakTHYeckue 3aHATHSA
Pemienue 3amaHuii Ha  MCHOJIB30BAaHUE  XUMHUYECKOU
CUMBOJINKM M HAa3BaHUM COCIWHEHUM MO HOMEHKJIATYype
MEXIYHAPOAHOIO COK03a TEOPETUYECKOM M IPUKIIATHOU
XUMHM W TPUBHUAJIBHBIX HAa3BaHUM [UIsl COCTaBIICHUS 2
XUMUYECKUX (DOPMYJT TBYXaTOMHBIX COCTMHEHHH (OKCHIOB, 1,2
Cyiab(GUIO0B, TUAPUIOB U T.I.) U JIPYIHMX HEOPraHUYECKHUX
COEMHEHUI OTAENbHBIX KJIACCOB.
[IpakTuueckue 3aJaHusg Ha YCTAHOBIICHHWE CBSA3U MEXIY
CTPOCHHEM  aTOMOB  XHUMHYECKHX  JJIEMEHTOB U
MEePUOANYECKIUM  H3MEHEHHEM  CBOWCTB  XUMHYECKHX
JJIEMEHTOB W WX COCJAMHEHUH B COOTBETCTBUU C
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nojoxxenueM llepruonnueckoi CuCTeMBI.

Tema 1.2.
Ilepuonnueckuii
3aKOH U Ta0JIuIa

.. MenneneeBa

Conepxanue

IIpakTHYeckue 3aHATHSA

[lepuonnueckas cucrema XuUMHYEeCKHX 3iemeHToB JI.H.
Menpeneea. ®usnueckuii cmpica [leproanyueckoro 3akoHa
.. MenaeneeBa. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB
XUMHUYECKUX JJIEMEHTOB, OOpa3yeMbIX HMH TPOCTHIX H
CIOXKHBIX BEIIECTB B COOTBETCTBHHU C IIOJIOKCHHUEM
xuMuyeckoro oanemeHTa B llepuoamdeckoil cucreme.
MupoBo33peHueckoe 51 Hay4HOE 3HA4YCHUE
Ilepuonnueckoro 3axona J[.MI. Menneneesa. IIporaossr
HA.UM. MenneneeBa. OTKpbITHE HOBBIX  XUMHYECKHX
3JICMEHTOB.

Pemienne mpakTUKO-OPUEHTUPOBAHHBIX  TEOPETUUECKUX
3aJaHUd  Ha XapaKTEPU3ALMUI0 XHUMHYECKUX HJIEMEHTOB
«MeTammmyeckue / HEMETaJNIMISCKHE CBOICTBA,
ANEKTPOOTPUIIATEIBHOCTh ~ XUMHUYECKUX  JAJIEMEHTOB B
COOTBETCTBUM C WX DJJEKTPOHHBIM CTPOCHHEM U
MOJIOKEHUEM B TEPUOAMYECKON CHCTEME XHMHUYECKHUX
anemeHToB JI.U. MenaeneeBa

1,2

Pa3znen 2. Xumuyeckue peakunu

Tema 2.1.
Tunel
XAMUYECKHUX
peakuuii

Coneprxanue

Krnaccudukanus u TUNBl XUMUYECKUX PEAKIHI ¢ ydacTuem
Heopranmueckux  BemiecTB.  CocraBieHue  ypaBHEHHM
peakuuil COeTUHEeHUs], Pa3IoKeHHs, 3aMeleHusl, OOMeHa, B
T.4. peaKkuil TOPEeHNUs, OKHCIICHUA-BOCCTAHOBIICHHUSI.
ypaBHeHI/IH OKHUCJICHUA-BOCCTAHOBJICHHA. CreneHb
okuciaeHnsa. OKUCIUTENL U BOCCTaHOBUTENL. COCTaBIEHUE U
YpaBHUBAHUC OKUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ
METOJOM  3JIEKTPOHHOTO Oananca. OKHCIUTENBHO-
BOCCTaHOBUTEJIbHbBIE peakuuu B pUpoJeE,
MPOM3BOJICTBEHHBIX ~ IpolLeccax M KU3HEAEATEIbHOCTU
OpPraHU3MOB

1,2
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IIpakTHYeckue 3aHATHSA

KomnuectBenHsie OTHOILICHUA B XHUMHHU. OCHOBHBIE
KOJIMYCCTBCHHBIC 3aKOHbBI B XUMHUM W PpaCUYCThl II0
YPaBHEHMSM XUMHUYECKMX peakiui. Moib Kak equHuIa

KOJIMYeCTBa  BemiecTBa. MomsgpHas Macca.  3aKOHBI 1,2
COXpAaHEHUs MacChl M DJHEPruu. 3aKoH ABOrajapo.
Mossipabiii 00beM ra3oB. OTHOCHUTENbHAS TNIOTHOCTH Ta30B.
Pacuersl 1O ypaBHEHMSAM XMMHYECKUX pEaKLUd C
UCTOJIb30BAHUEM MacChl, 0ObeMa (HOpMaJbHBIC YCIIOBHS)
ra3oB, KOJMYECTBA BEIIECTBA
Tema 2.2. Conepxanue
OneKTpONUTHIECKa Teopust ~ PIAEKTPONUTHYECKOH  guccorManmuu.  VOHEL
A AACCOMMANINA U | 3 ek tponuThI, HENEKTPOIUTHL. Peakiuu MOHHOrO OOMeHa.
MOHHBIH 0OMEH | Cocrapnenue peakiuii HOHHOTO OGMEHA MTyTeM COCTABICHHS 12
WX TIOJTHBIX ¥ COKPAIICHHBIX HOHHBIX ypaBHEeHUH. KuciaorHo-
OCHOBHBIC peaklIWU. 3aJaHusi Ha COCTaBICHHE WOHHBIX
peakuuii
IpakTuyeckue 3aHATHS
JlaGoparopHas paboTa “THIIbl XUMUYECKUX PEaKIuii”. 1.2
HccnenoBanue TUNoB (IO COCTaBY M KOJIMYECTBY MCXOJHBIX
U 00pa3ylIIMXCs BEIIECTB) W MPU3HAKOB XUMHUUYECKHX
peaknuii.  [IpoBemenue  peakumii  HOHHOTO  OOMEHa,
OlpejiefiecHue Cpelnbl BOAHBIX PACTBOPOB. 3aJaHMs Ha
COCTABJICHUE MOHHBIX PEAKLIHI
KonTpouabHnas
CrpoeHue BemiecTBa U XUMUYECKUE PEaKIIHH
padora 1
Pa3znen 3. CtpoeHue U CBOIICTBA HEOPTraHMYECKHUX BelIeCTB
Tema 3.1. Conepxanue 1,2
Knaccudurarms, [Ipenmer  Heopranuueckoi — xumuu.  Knaccuduxanums
HOMCHKJIATYPA ¥ [geopraHMYECKUX BemlecTB. [IpocThie U CIOKHBIC BEIIECTBA.
CTpOCHUE OCHOBHBIE  KJIacChl  CJOXHBIX  BEIIECTB  (OKCHJIBI,
HCOPraHUYICCKUX |y ipOKCUIBL, KHUCJIOTBI, COJIH). B3anmMocBsa3b
BCIIECTB HEOPraHWYECKHX  BEIIECTB.  ATperaTrHble  COCTOSTHUS

BemecTBa. Kpucrammmiyeckue u aMmopgHbie BemecTBa. THITbI
KPUCTANIMYECKUX  pEHIeTOK (aToMHas, MOJIEKYJIsIpHas,
WOHHAs, MeTajulnueckas). 3aBUCHUMOCTh  (PU3MUYECKHX
CBOWCTB BEIIECTBA OT THUMA KPUCTALIAYECKON PEIICTKH.
3aBUCHMOCTh XUMHUYECKOW AKTMBHOCTH BEIIECTB OT BHJAA
XMMHYECKOM CBA3M M THUNA KPUCTAUIMYECKOW PELIETKH.
[TpuyrHBI MHOTOOOpA3Hsl BEIIECTB
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IIpakTHYeckue 3aHATHSA

Homenkmarypa HEOpPraHMYECKHMX  BEIIECTB: Ha3BaHUE
BEIIECTBA HCXOJs W3 HUX XUMHUYECKOW (HOpPMYIBI WU
COCTaBJICHHE XHMUYECKOW (OpMyYIbl MCXONd U3 Ha3BaHUs
BemectBa mo  MexayHapomHoir — (MIOITAK)  wmm
TPUBUAIBHON HOMEHKJIAType.

Pemenne mpakTHuecKMX 3aJaHUd MO KJIaCCH(UKAIINH,
HOMEHKJIATYpe U XUMUYECKUM (POopMyTaM HEOPTraHUIECKIX
BELIECTB PA3IMUHBIX KJIAcCOB (yrapHblil ra3, yrJE€KHUCIbIN
ra3, aMMHaK, TralieHas W3BeCTh, HETallleHas W3BECTh,
MUThEBAsE COJa W JPYrMX): Ha3bplBaTh U COCTaBIATH
hopMyIIbI XUMHUYECKHIX BEIIIECTB, OTIpeNieNiTh
MPUHAIICKHOCTD K KJaccy.

Hcrounnkn xumudecko nHboOpMamuu (CpeICTB MaCCOBOM
nHpopmanuu, cetb HMuaTepner wu  apyrme). Ilouck
nHpopManuu MO  HAa3BaHUSM, uaeHTU(GUKaTOpaM,
CTPYKTYpPHBIM (hopMyIam

1,2

Tema 3.2.
dusuko-
XAMUYECKHE
CBOICTBa
HEOPTraHUYECKHUX
BEIICCTB

Conepxanue

Meramipl. OOmue ¢Gu3nYecKue W XUMHUYECKHE CBOMCTBA
MeTauioB. CrocoObl TONydeHHs. 3HAYCHHE METAIOB U
HEMETAJIJIOB B MPUPOJIE U KHUIHEACSITEILHOCTH YelIOBEKa U
opranu3mMoB. Koppo3usi MeTaioB: BUIbI KOPPO3UHU, CIIOCOOBI
3aIUThl METAJIJIOB OT KOPPO3HH

Hemerannel. OOmue ¢uznueckue U XUMHYECKHUE CBOMCTBA
HeMmeTauioB. TunuuHble cBoWicTBa HemeramwioB IV- VI
rpynm.  Knaccudukanus u  HOMEHKIATypa COCIWHEHUN
HeMeTaysioB. KpyroBopoTel OHMOT€HHBIX JJIEMEHTOB B
pHUpoIe

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
BEIIECTB (OKCHUIIOB, THAPOKCUIIOB, KUCIOT, COJEH H 1p.).
3aKOHOMEPHOCTU B M3MEHEHUHU CBOMCTB MPOCTHIX BEILECTB,
BOJIOPOJAHBIX COCTMHEHUM, BHICHIUX OKCHIOB U TUAPOKCHJIOB

IpakTuyeckue 3aHATHS

CocraBieHrue ypaBHEHH XUMHUYECKUX PEAKIUA C y4acTHEM
MPOCTBHIX U CIIOKHBIX HEOPTaHWUYECKUX BEUIECTB: METAIJIOB U
HEMETAJUIOB;  OKCHJIOB  METAJJIOB,  HEMETAIJIOB U
aM(pOTEepHBIX  DJIEMEHTOB,  HEOPTraHWYECKHX  KHUCJOT,
OCHOBaHUN MW aM(OTEPHBIX TUIPOKCHIIOB; HEOPTAaHHYECKHUX
COJIEH, XapaKTEPU3YIOLUX UX CBOKCTBA.

Pemrenne  mpakTUKO-OPUEHTHPOBAHHBIX  TEOPETUYECKHUX
3aJIaHA HAa CBOWCTBA, COCTaB, MOJIyYeHHE W 0Oe30IMacHOe
WCIIOJIb30BAHUE BAKHEWIIMX HEOPraHWYECKHUX BEUIECTB B
OBITY U IPAKTHUECKOH eATEIbHOCTH YeJIOBeKa

1,2

TeMma 3.3.

Conepxanue
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WNnentudukanus

IIpakTHYeckue 3aHATHSA

Heoprannueckux | JlaboparopHas paborta «neHTHUKAIMS HEOPTaHUYECKUX
BELIECTB BELIECTB.
PemeHne »KcepMMEHTANBHBIX 3a/ad MO XUMHUYECKUM
CBOMCTBaM METAJIJIOB M HEMETAJUIOB, 10 PAacClO3HABAHUIO U 1,2
MTOJIyYEHUIO COEAMHEHUN METAJNIOB 1 HEMETAJUIOB.
WNnentudukanus HEOPTraHUYECKUX BEIL[ECTB c
UCIONIb30BAaHUEM  HX  (PU3UKO-XUMHUYECKUX  CBOWMCTB,
XapakTEepHBIX KayeCTBEHHbIX peakuuil. KauecTBeHHBIE
peakiuu Ha cynbdar-, kapOoHAT- M XJIOPHUI-aHUOHBI, Ha
KaTUOH aMMOHHMSI
KonTpoabsHnas .
CBolicTBa HEOPraHUYECKUX BELIECTB
padora 2
Pa3nen 4. CTpoeHne U CBOMCTBA OPraHUYeCKMX BelleCTB
Tema 4.1. Conepxanue
Knaccudukanus,
CTpOEHHUE U [TosBneHne U pa3BUTHE OPraHUYECKOM XUMHUM KaK HAYKH.
HoMenknaTypa |lIpeamer oprammuyeckoi xumuu. Mecto u - 3HaueHHe
OpPraHMYeCKUX |OPTaHMYCCKOI XUMHH B CHCTEME CCTECTBCHHBIX HAyK.
BEIIECTB XHWMHMYECKOE CTPOCHHE KAK MOPSAIOK COECJUHEHUS aTOMOB B 1,2

MOJIEKYJI€ COTJIACHO MX BaJIEHTHOCTU. OCHOBHBIE TOJIOKEHUS
TEOPUU XUMHUYECKOTO CTPOEHUS OPraHUYECKHX COEAMHEHHI
A.M. bytnepoBa. VYriepoaHbIil CKEJIET OpPraHUYeCKoOu
MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEILECTB OT XMMHUYECKOTO
CTpOEHMS MOJIEKYJl. MI30Mepus U N30MepHI.

[Tonsatue o gyHkIMoHanbHOM rpynne. Pagukan. [TpuHounst
KJIacCU(UKALIUN OpraHMYECKHUX COEIMHEHUI.
MexnyHapoiHas HOMEHKJIaTypa u MPUHIINTIBI
HOMEHKJIATYpbl OpraHu4yeckux coeauHeHuil. IlonsTue 00
a30TCOJEepKAIIUX COENUHEHUSAX, OMOJIOTMYECKH AaKTUBHBIX
BemiecTBax  (yriieBojax, KMpax, Oenkax W Ap.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUAX (MOHOMED, MOJUMED,
CTPYKTYpPHOE 3BEHO)

IIpakTHYeckue 3aHATHSA

HomeHnknatypa OpraHM4ecKMX COECIUHEHUH OTACIBHBIX
KJIaCCOB (HACBILLEHHbIC, HEHACBIIIEHHbIE U apOMaTHYECKHUE
YIJIE€BOAOPOABI, CHHUPTHI, (EHOJbI, albJETUABI, KETOHBI,
KapOOHOBBIE KHCIOTHI W Jp.) COCTaBJICHHE TIOJHBIX H
COKpAIlEHHBIX  CTPYKTYPHBIX  (OpMYyJT  OpraHMYECKUX
BELIECTB OTJAEIbHBIX KJIACCOB, MCIOJB3YS MX Ha3BaHUsS IO
CUCTEMATUYECKON U TPUBHAJIBHON HOMEHKIATYpE (ITHIIEH,
alleTWICH, TJMLEpUH, (eHos, (GopMaibAerHll, YKCyCHas
KHUCIO0Ta, TMuuH). Pacuersl mpocteidmeir  Gpopmyiisl
OPraHUYECKOM MOJIEKYJIBI, UCXO/S U3 DJIEMEHTHOIO COCTaBa
(B %0)
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Tema 4.2.
CBoiicTBa
OpPraHUYECKUX
COCTUHEHUN

Coneprxanue

OU3UKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COEIUHEHHI
OTHIETBHBIX KJIACCOB (OCOOCHHOCTH KJIacCUpUKauu U
HOMEHKJIATypbl BHYTPH KJlacca,; TOMOJIOTUYECKUH ps U
obmass dopmyna; wu3oMmepus; (U3NYECKUE CBOWMCTBA;
XUMHUYECKHUE CBOMCTBA; CTIOCOOBI MOTYUYCHUS):

— TpEIENbHBIE YIIEBOAOPOABl (AJKaHBl M LMKIOAIKAHBI).
'openre MeTaHa Kak OJWH W3 OCHOBHBIX MCTOYHUKOB TEILIA
B TPOMBINUIGHHOCTH # ObITy. CBOWCTBA NPUPOIHBIX
YIIEBOMOPOAOB, HAXOXKIEHHUE B MPHPOAEC M TMPUMECHCHHE
aJIKaHOB;

— HempenenbHbIe (ATKCHBI, ATKWHBI M QJIKAAUCHBI) H
apoMaTHYecKHe YrieBoAOpoabl. ['opeHue aleTuieHa Kak
HCTOYHUK BBICOKOTEMIIEpATYpHOTO TUIAMEHHU JUJIsl CBapKU U
PE3KH METaJIIOB

— KHUCJIOPOACOJEpKAIIUE COCTUHEHUS (CIUPTBHI U (HEHOIIBI,
KapOOHOBBIE KHCIOTHI M 3(UPbI, AIbJETUABI U KETOHBI,
KUPHI, YTJICBOIBI). [TpakTuueckoe MPUMEHEHUE
STWICHTJIMKOJS,  ThurepuHa,  ¢eHona.  IIpumeHeHue
dbopmanipierua, aleTanbaeruaa, YKCYCHON KUCIOThl. Mblia
KaK COJIM BBICIITUX KapOOHOBBIX KHCJIOT. Morolue CBONCTBa
MbLIa

— a3oTcojepKalue COoeqUHEeHUs] (AaMUHBI U aMHHOKHCIIOTHI,
6enku). BeicokoMoneKynsipHble COeIMHEHHS (CHHTETHYECKUE
U OUOJIOTUYECKU-AKTUBHBIC). Monomep,  momumep,
CTpYKTypHOE 3BeHO. [lonmnMepu3arus STUIeHa KaKk OCHOBHOE
HaIpaBIICHUE €Tr0 MCIIOIh30BaAHUS.

'enernyeckast CBSI3b MEXAY KJaccaMH OpraHUYeCKHX
COCTUHEHUN

IIpakTuyeckue 3aHATHS

1,2
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CBoiicTBa OpraHMYECKUX COCIUHEHHM OTIEIbHBIX KJIACCOB
(TpuBHaNBHHAS u MeXITyHapO HAS HOMEHKJIATypa,
XUMHYECKHE CBOWCTBA, CIIOCOOBI TONY4YEHUSs): MpeaeibHbIC
(ayIKkaHBI M MUKJIOAJKAHBI), HEMPEACIbHbBIE (AIKEHBI, aJKUHBI
U aJIKaJIMeHbl) U apOMAaTUYECKUE YIIIEBOAOPO/bl, CIUPTHI U
(dbeHompl, KapOOHOBBIE KHUCIOTHI W A(QUPHI, AIBACTUIL U
KETOHbl, aMMHBl M aMUHOKHUCIIOTBI, BBICOKOMOJIEKYJISIPHbIC
COCIMHEHMS. 3aJlaHusl HAa  COCTABJICHHE  ypaBHEHUU
XUMHUYECKUX PEAKIUN C y4acTHUEM OpPTraHUYECKHX BEIIECTB
Ha OCHOBaHUU UX COCTaBa U CTPOCHUS

CocraBienue cxeMm peaknuidé (B TOM  YHCIE IO
MPEAJIOKEHHBIM LEeTI0YKaM MpeBpanieHuil),
XapaKTepU3yIOIIUX XHMHUYECKHE CBOMCTBA OpraHUYECKUX
COEMHEHUI OTAETBHBIX KJIACCOB, CIIOCOOBI UX MOJIYYECHUS U
Ha3BaHHE OPraHMYECKUX COEIMHEHUHN MO TPUBHUAIBHOU HIIU
MEKIYHAPOJHON CUCTEMaTUYECKON HOMEHKIIAType.

Pemienue  mpakTUKO-OPUEHTHPOBAHHBIX  TEOPETUUYECKHUX
3aJaHMid ~ HAa  CBOWCTBA  OpPraHUYECKHUX  COEAUHEHHI
OTJIETIbHBIX KJIaCCOB

IIpakTuyeckue 3aHATHS

Jlaboparopnast pabora  “IIpeBpamieHuss OpPraHHMYECKUX
BEIIIECTB MIPX HarpeBaHuu'.

[lonyyenue STWieHa W HW3YyYEHHE  €ro  CBOMCTB.
MonenrpoBaHue MOJIEKYJ U XMMHYECKUX IMPEBpaLICHUI Ha
MNpuUMEpC 3TaHa, 3TUJICHA, AlICTHIJICHA U OP.

Tema 4.3.
WNnentudukanus
OpraHUYECKUX
BEIIECTB, UX
3HAYCHHE U
MpUMEHEHNE B
OBITOBOH U
MIPOU3BOACTBEHHOMN
JIeATeIIbHOCTH
YyeJoBeKa

Coneprxanue

buooprannueckue COCIMHEHHS. [Ipumenenue u
Ouosoruueckast pojib yrieBoaoB. OKHUCIEHUE YIIeBOJIOB —
UCTOYHUK DHEPruM KHUBBIX opraHusmoB. OOmactu
NPUMEHEHHsI aMUHOKUCIOT. [IpeBpatieHust GeIKOB MUK B
OpraHu3Mme. buonoruueckue byHKIIUN OEIKOB.
buonornueckue ¢yHkuuu xkupoB. Poib  opraHuveckoit
XMMHUU B pEIICHUH NMPOoOJIeM MUIIEBON 0€3011acCHOCTH

Pones  opranuueckoil XMMUM B pelICHMH MpolieM
SHEPreTHYecKol Oe30MacHOCTH, B Pa3BUTHH MEIUIIHHBI,
CO3/IaHUU HOBBIX MaTE€pUaJIOB, HOBBIX HCTOUYHUKOB 3HEPTUU
(ayibTepHATUBHBICE  MCTOYHUKH  dHepruu). OmnacHOCTh
BO3/ICHCTBUS Ha JKMBbIE OPTaHU3Mbl OPraHMYECKUX BEIIECTB
OTIENBHBIX KJIACCOB (YIJIEBOJOPOBI, CIHUPTHI, (PEHOIBI,
XJIOPOPTaHUYECKHE IPOU3BOJHBIE, ANBIACTUABI W Ap.),
CMBICJI ITOKa3aTeNs IPEIeIbHO AOIMYCTUMON KOHIIEHTpaIu1

1,2
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IIpakTHYeckue 3aHATHSA

Jlaboparopnass pabora: “HaeHTuduramus OpraHUuYECKUX
COEJIMHEHUH OTJENbHBIX KJIACCOB™

WNnentudukanus OpraHu4YecKUX COEIUHEHHH OTIENIbHbIX
KJIaccoB (Ha MpUMepe albJerujIoB, Kpaxmala, YKCYCHOU
KHCJIOTBI, OCJTKOB M T.I.) C HMCIOJIb30BaHUEM WX (U3HUKO-
XUMHUYECKHX CBOMCTB M XapaKTEPHBIX KadyeCTBEHHBIX
peaknmii. JlenaTypauusi O6enka mpu HarpeBaHuu. lBeTHbIe
peakiu OesnKkoB. BO3HMKHOBEHHE aHATUTHYECKOI'O CHUTHAJA
C TOYKHM 3pEHHUS XMMUYECKHX IPOLECCOB IPHU NPOTEKAHUU
KayeCTBEHHOW pPeaKlMu, MO3BOJIAIONIEH HICHTU(UIPOBATD
IIPEIOKEHHBIE OPIraHUUYECKUE BEIIECTBA

KonTpoasnas

CTpyKTypa 1 CBOKCTBA OPIraHUYECKUX BEIIECTB 2
padora 3

Pa3nen 5. Kunernueckne u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NIPOTEKAHUA XUMHYECKHX PeaKIuii

Tema 5.1. Conepxxanue
CxopocTh
XUMHYECKHAX

CkopocTh  peakuuH, €€ 3aBUCHUMOCTb OT pa3jiuyHbIX

3 (akTOpOB: MPHUPOJIBI PEATUPYIOIIUX BELIECTB, KOHIICHTPALUU
peakuui.

pearupyromux  BENIECTB, TeMIepaTypbl MW  IUIOMIAAN
XHUMHYECKOE

PEaKIIMOHHON MTOBEPXHOCTH. Tennobie 3 dexTh

paBHOBECHE 12

XUMHYECKUX PEAKIUU. DK30- U SHIOTEPMUUECKUE, PEAKIUU. 2
O6parumocTh peakiuii. XUMHUYECKOE pPABHOBECHE U €ro
CMEIlEHWe  TMOoj  JCHCTBHEM  pa3MYHBIX  (aKTOPOB
(KOHLEHTpaIUsl PEareHTOB WM NPOAYKTOB  PEAKIIUH,
NaBJeHUE, TeMIlepaTypa) Uil CO3JaHUsl ONTUMAJIbHBIX
YCJIOBUH NMPOTEKAHUS XUMHUUYECKUX Ipoueccos. IIpunnumn Jle
[Tarense

IIpakTHYeckue 3aHATHS 1,2
Pemienue npakTUKO-OpUEHTHUPOBAHHBIX 3aJJaHU HA aHAJU3
(GakTopoB,  BIUSIONMX HAa  HM3MEHEHHE  CKOPOCTHU
XMMHYECKOM pEeaKUuH, B T.4. C NO3HUIMUH SKOJIOTHYECKHU
1[eecoo0pa3Horo TOBENCHUsS B OBITY W TPYIOBOH
NESATEILHOCTH B IIEJISIX COXPAHEHMSI CBOETO 3J0POBbSI U
OKpY>Karolle MpUpOTHON CPEIbI.

Pemienne  mpakTUKO-OPMEHTHUPOBAHHBIX  3aJaHUM  Ha
npuMmeHenue npuHiuna Jle-lllatense 18 HaxoxIeHHs
HaIlpaBJICHUs CMEIICHNS PAaBHOBECHSI XUMUYECKON PEaKINU
u aHanu3  (PAaKTOpPOB, BIUAIINUX HA  CMEIICHUE
XUMHUYECKOTO PAaBHOBECHUS

Pa3znen 6. PacTtBopbl

Tema 6.1. Coneprxanue 1,2
ITonsatue o

PactBopenune kak (pU3MKO-XMMHYECKHUH Tporiecc. PacTBOpBHI. 2
pacTBopax

CriocoObl  TPUTOTOBIIEHHUSI  PACTBOPOB. PacTBOPUMOCTS.
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MaccoBast  nmong  pacTBopeHHoro  BemectBa.  CMbIch
IIOKa3aTessl MPEJENIbHO JIOIMYyCTUMOM KOHILIEHTpallMM U €ro
UCTOJIb30BAHUE B OIICHKE HKOJIOTUYECKOM 0€301MacHOCTH.
[IpaBuna SKOIOTMYECKH LIEIECOO0PA3HOrO IOBEAEHUS B
OBITY M TPYJOBOM 1E€ATEIBHOCTHU B LEJIAX COXPAHEHUS CBOETO
370pOBbSl U OKPYKAIOIIEH NPUPOJHON Cpelbl; OMACHOCTh
BO3JICHCTBUS Ha KUBBIC OPTaHU3MBI OIIPEIEICHHBIX BEILIECTB.
PemreHne nmpaxkTUKO-OPUEHTUPOBAHHBIX PACYETHBIX 3aJaHUU
Ha  pacTBOpHI, UCIOJIb3yEMBIE B ObITOBOM W
IIPOU3BOJICTBEHHON JEATEILHOCTH YEJIOBEKA

Tema 6.2.
HUccnenosanue
CBOWCTB pacTBOPOB

Conepxanue

IIpakTHYeckue 3aHATHSA

JlaGopatopnas pabora «IIpuroroBneHue pacTBOPOB».
[IpuroToBneHue pacTBOpoOB 3aJaHHOM (MaccoBol, %)
KOHLEHTpaLUU (c MPaKTUKO-OPUEHTHPOBAHHBIMU
BOIIPOCaMM) U OTIpeziesieHUe Cpeibl BOJAHBIX PACTBOPOB.
Pemenue 3a1a4y Ha IPUTOTOBIIEHUE PACTBOPOB

1,2

IIpogeccnonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHNe (Coep:KaHNe MPHUKJIATHOTO MOAYJIS)

Pazgen 7. Xumus B ObITY M IPOU3BOJICTBEHHOM €ITEJIbHOCTH YeJI0BeKa

Tema 7.1.
Xumus B ObITY U
MPOU3BOACTBEHHOMN
JEATEILHOCTH
YyeJIoBeKa

Conepixanue

Hogelimue 10CTHXKEHUS XUMHYECKOW HAYKU U XUMHUYECKOU
TeXHOJOTUHU. Ponib XuMUM B 00€CTIeYeHUH HKOJIOTUYECKOM,
SHEPTeTUYECKOW W THUIIEBON 0€30MacHOCTH, Pa3BUTHH
Menuiuubl. [IpaBuna moucka W aHaIM3a XUMHUYECKOM
nH(pOpMallUM W3 Ppa3IUYHBIX MCTOYHUKOB (Hay4yHas U
yueOHO-HayyHasi  JUTeparypa,  CpelIcTBa  MacCOBOM
uHpopmanuu, cetb IHTEepHET)

IIpakTHYeckue 3aHATHSA

Ilouck w aHamM3 KEMCOB O NPUMEHEHWH XHMHYECKHUX
BEIIECTB M  TEXHOJOTHMH ¢  y4eToM  Oyayiieu
po¢eCCUOHANTBHON JEATETLHOCTH MO TEMaM: Ba)KHEHIIHE
CTPOUTEIIBHBIE MAaTepUalIbl, KOHCTPYKIIMOHHBIE MATEpUAJIbL,
KpacKH, CTEKJIO, KepaMUKa, MaTepuasbl JUIsl 3JIEKTPOHUKH,
HaHOMaTCpUaJIbl, TEKCTHUJIBHBIC BOJIOKHA, NCTOYHHUKHN
SHEpPIUH, OpPraHWYEeCKHe K MHUHEpAIbHbIE YIO0OpeHHUs,
JICKApCTBCHHBIC BCIICCTBA, 6I>ITOBa$I XHUMMUAI.

3amuta: [IpeacraBienue pe3yabTaToB PEIIECHUS KEMCOB B
(dbopMe MUHU-IOKJIa/1a C pe3eHTaluei

1,2

Bcero

72
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3. YCJOBUSI PEAJIM3AIIMM TIPOTPAMMBI YUEBHOU
JUCIHHUIIVIMHBI YII1.09 XUMUA

3.1. MarepuanbHO-TeXHHUUECKOE 00eCTICUeHUE

Jlnia peanv3anuy MporpaMMbl TUCHUIUIMHBI AODKHBI OBITh MPEAYCMOTPEHBI
CIICYIOIIME CTIeHaIbHbIC IOMEIICHUS: YUYCOHbIN KaOWHET XUMHUH U/WIH y4eOHON
XUMHUYECKOH JT1ab0opaTopuu.

O6opynoBanne y4eOHOro KaOWHeTa (HAIJISIHbIE MOCOOHUS): HAOOPHI
IAPOCTEPKHEBBIX MOJENIEH MOJEKYJI, MOJEIN KPUCTANIMYECKUX PEIIETOK,
KOJUIGKIIUM TMPOCTBIX M CJIOXHBIX BEIIECTB W/WIM KOJUICKIMH TIOJMMEPOB;
KOJUIEKI[MS TOpPHBIX TMOPOJl W MHUHepanoB, Tabmuna MeHgeneeBa, y4yeOHbIE
¢bunbMbl, TUPPOBBIE 00PA30BATENBHBIE PECYPCHI.

Texnuveckue cpeacrsa oOy4eHHMsI: KOMIIBIOTEp C  YCTpOMCTBaMH
BOCIIDOU3BEJCHUSI 3BYKa, NPUHTEP, MYJbTUMEAUA-TIPOEKTOP C 3KPAHOM,
MYyJIbTUMEIUMHAS JOCKA, YKa3Ka-NPE3EHTEP sl IPE3CHTALMM.

OoOopynoBanue jJadoparopuu U padoYMx MecT JJadopaTopuu: MEH3YPKH,
MUIMETKU-KaNeIbHUIbl, TEPMOMETPHI, MHUKPOCKON, JIyIbl, MPEAMETHbIE U
MOKPOBHBIE CTEKJA, IJIAHIIEThl [UIsl KalelbHbIX peakuuil, QuibTpoBajgbHas
Oymara, TpOMBIBAJIKM, CTEKJISHHbIE MPOOUPKH, PE3NHOBBIC MPOOKHU, (HOHAPHKH,
HAaOOp pEaKkTUBOB, CTEKJISHHbIE MAaJOYKW, INTATUBBI JJIsI NMPOOUPOK; MEpHBIE
LUJIMHAPBI, BOPOHKU CTEKJISIHHBIE, BODOHKH JEIUTENbHbIE [InHApruUeckue (50-
100 ™), crynku ¢ nectukoMm, ¢apdhopoBble YallKd, MUHIETHI, (UIBTPHI
OyMakHble, BaTa, MapJis, YacOBbIE CTEKJA, OAJIEKTPOIUIUTKH, JaOOpaTOpHbIE
IITaTUBBI, CIUPTOBBIE TOPEJIKU, CHOUYKH, MPUOOp ISl TMOJTy4YeHUs Tra3oB (Wid
npoOUpKa C ra3o0TBOAHOW TpYyOKOH), JAep:KaTrenu st NpOOUpPOK, CKIISIHKU st
XPAaHEHUs] PEaKTUBOB, Pa3JaTOUHbIE JIOTKH; XuMHuueckue ctakanbl (50, 100 u 200
MJT); LIIATENW; MUHUETHI; TUTEeJIbHbIE MBI, CEKYHIOMEpHI (TaliMepbl), MEpHBIE
npobupku (Ha 10-20 M) u MepHbie KoObI (25, 50, 100 u 200 mu), BoasHas OaHs
(W11 TepMOCTaT), CTEKJISTHHBIE MAJIOYKH; KOHWUYECKUE KOJIOBI Jyutst TuTpoBanus (50
u 100 wmu1); WMHAMKATOpHBIE MOJIOCKM JUIsi ompeaenenus pH u cranmaptHas
WHIUKATOpHAs IIKaja; yHUBEPCAIbHbIA UHAMKATOP; etk Ha 1, 10, 50 mn (unu
no3atopel Ha 1, 5 u 10 mut), OropeTKH 1Sl TUTPOBAHUS, MEIUIIMHCKUE IITTPHUIIBI HA
100-150 mu1, mabGopaTtopHble W/HIN aHATUTUYECKHE BeChl, pH-METphI, CyIIMIbHBIHI
mkad, u ap. sabopaTopHoe 000pyIOBaHHE.

3.2. HWudopmanuonHoe odecrevyeHHe peasu3anum NporpamMmsl
1. Jns peanuzauuu nporpaMMbl OMOIHOTEUHBIA (POHI 00pa30BaTENbHOM
OpraHM3aIfK JO0DKEH MMETh MeYaTHbIe W/HIU JJIEKTPOHHBIE 00pa3oBaTelbHBIC U
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UHPOPMAILIMOHHBIE  PECypChl, PEKOMEHJIOBAaHHBIE Ui  HWCIOJIb30BaHUA B
0o0pa30BaTeIbHOM IIpoliecce, HE cTapilie 5 JET ¢ MOMEHTA U3/1aHusl.

2. PexomMeHnyeMble II€YaTHbIE U3J1aHKs 1o peanusanuu
o011e00pa30BaTeNbHON  AMCLUMIUIMHBL  NPEACTABIEHBI B METOJUYECKHX
PEKOMEHIAUAX 110 OpTaHu3aluyd O0y4EHUS.

3.3. MHudopmarmonHoe obecrnieueHrne 00yueHus
[lepeuenp y4eOHBIX W3AAHUNA, HHTEPHET — PECYpPCOB, TOMOIHUTEIHHOU
JUTEPATYPBI.

OcCHOBHbBIE HCTOYHUKH:

1. Xwumusa. Texuomormyeckuit mnpoduiab: yded. Uis CTYACHTOB
yapexaeHuil cpen. mpod. obpaszoBanms; 1-e¢ wm3manme, [abpuensa O.C.,
OctpoymoB  W.I'., OO6mecTtBo ¢  OrpaHUYEHHOMN OTBETCTBEHHOCTBIO
O06pa3zoBaTeIbHO-U3IATEIBCKUI IIEHTP «AKaIeMUs

2. Xumus. EctecTBeHHO-HAy4HBIM Npoduiab: yded. i CTYACHTOB
yupexaeHuil cpen. npod. oOpaszoBanus; 1-e wuzmanume, ["abpuensn O.C.,
Octpoymo  W.I'., OOmiectBO ¢  OrpaHuYeHHOMU OTBETCTBEHHOCTHIO
O06pa3zoBaTeIbHO-U3AATEIBCKUHN IIEHTP «AKaIeMUs)

3. Xumusa. ba3zoBelii ypoBeHb: y4eOHHUK Juii 00pa30oBaTeNIbHBIX
OpraHu3alvii, peaau3ylomux  o0pa3oBaTelbHbIE  MPOTPaMMBI  CPEIHETO
npodeccruonansHoro obpazosanus; 1-e m3ganue/Pymnsutuc I'.E., ®enpaman O.I°./
AKIMOHepHOE 00I11ecTBO «AKIIMOHEepHOE 0011ecTBO «IIpocBeiienney

4. Xumuda. Tectbl, 3agauum | yHOpakHEHUs: ydeOH.mocoOue s
CTYACHTOB yupexjaeHui cpen. npod. oopazoanus/I'adpuensu O.C., JIvicoBa I'.I'.,
1-e uznanue, OOIIECTBO ¢ OTPAaHMYCHHOM OTBETCTBEHHOCTHIO OOpa3oBaTEIbLHO-
U3JIaTEeITCKUM HIEHTP «AKaIEMUSD)

5. Xumms. IlpaktukyMm: yde0. mocoOue HJisi CTYJICHTOB YUPEKICHHIM
cpen. mpod. obpazoBanus /I'abpuensu O.C., OctpoymoB HW.I'., Cnagkop C.A. u
npyrue non pen. ['abpuensna O.C.

6. Xwumwus: 6a30BbI YPOBEHB: TPEHUPOBOUYHBIC U MTPOBEPOYHBIC PAOOTHI:
ydueOHOe mocoOue, pa3paboTaHHOE B KOMIUIGKTE C YYCOHHUKOM IS
00pa3oBaTeNbHBIX OpPTaHW3allul, PEaATM3yIONIMX 00pa30BaTeIbHBIC POTPAMMBI
cpeanero mnpodeccuonanpHoro obpaszoBanus, Pagenkwmit A.M., l-e uzganue;
OO011ecTBO ¢ OrpaHMYEHHONW OTBETCTBEHHOCTHhIO OOpa3oBaTeNbHO-U3IATEIBCKUN
LHEHTP «AKaaeMusD»

)IOHOJIHHTCJ]I)HLIG HCTOYHHUKH
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1. [Na6puensu O.C. Xumus. 10 kmacc. ba3oBbiil ypoBeHb: yueO. amns
ob1reo0OpasoBar. yupexaeHuit. — M., 2022.

2. [Nabpuensn O.C. Xumus. 11 kmacc. ba3oBwlii ypoBeHb: yueb. s
ob1reoOpasoBar. yupexaeHuit. — M., 2022.

1. Tabpuwensa O.C. Xumwmsa: s npodeccwii M CrienuaaIbHOCTEH
TexHnueckoro npodwuist: yueonuk. / O.C. T'abpuensn, U.I'. Octpoymos. — 4 u3z.
Crep.- M.: U3narensckuil neHTp «Akagemus», 2021.

2. Tlabpuensn O.C. npaktukyM 10 oOmieil, HeOpraHu4eckol u
oprannueckoit xumuu: y4ded. Ilocobue mmst cryaentoB cpen. I[Ipod. VYueb.
3asenenuii / O.C. I'abpuensn, U.I'. Octpoymos, H.M. Jlopodeera — M.,2020.
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4. KOHTPOJIb N OLIEHKA PE3YJIbBTATOB OCBOEHUA
JAUCHUIIJIMHBI OYIIL.09 XUMMUA

KOHTpOJIB N OLCHKa pPE3yJIbTaTOB OCBOCHHA y‘lC6H0ﬁ AU CIHUITIIMHBI

OCYIICCTBIACTCA IPCIIoAaBaTCIICM B IPOLECCC TPOBCACHUA IMPAKTHYCCKHUX

3aHATUA W 7a0OPaTOPHBIX

pabor,

TECTUPOBAHMS,

a TaKXKC BBIIIOJIHCHUA

06y‘-IaIOIHI/IMI/IC$I HHIWUBUIYAJIbHBIX BaI[aHHﬁ, ITPOCKTOB, HCCHCHOBaHHﬁ.

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yabratr 00y4yeHust Tumst Oueﬂoqﬂub =
MeponpusATHIA
I | OcHOBHOE coxep:kaHue
1 Pasznea 1. OcHOBBI @opuyposarr
0a30BbIe MOHATHA U
CTPOEHHS BellecTBa
3aKOHbI XMMHH
1.1 | OK 01 CrtpoeHue aToMOB CocraBnars xummnueckue (1.  Tect «CtpoeHue aTromosB
XUMHUYECKHX DJIEMEHTOB |(DOPMYIIBI COSTUHEHUH B |XUMHUYECKUX 3JICMCHTOB u
U IPUPOJa XUMHUYECKOU |COOTBETCTBUU CO MPUPOJIa XUMUYECKOHN CBSA3U.
CBSI3U CTEIICHbIO OKHUCICHUS 2. 3amaum  Ha  COCTaBJICHUC
XAMUYCCKHUX DJIEMEHTOB, |XHMMUYCCKHX dbopmyn
WCXOJ5 U3 BAJIGHTHOCTH M |IByXaTOMHBIX COCIMHECHUI
AJIEKTPOOTPHUIIATEIHFHOCTH |(OKCHUIOB, CYIb()HI0B, THAPUIIOB
U T.OL).
3. 3amaHusg Ha HCIOJIbL30BaHUE
XUMHYSCKOMN CUMBOJIMKH u
Ha3BaHUM COE€IUHEHUN o
HOMEHKJIATypEe MEXyHApOIHOTO
cor3a TEOPETUYECKOMN 51
MPUKIATHON XUMUU Hu
TPUBUAJIBHBIX  HA3BaHUU A
COCTaBJICHHS XAUMHYECKHUX
bopmyn JIByXaTOMHBIX
COEAMHEHHI (oKCcuaoB,
Cynb(GUIO0B, THIPUAOB U T.OI.) U
IPYTUX HEOPTraHUYECKHUX
COCIMHCHHI OTACIBHBIX KJIaCCOB
1.2 | OKO01 |[lepuonuueckuii 3aK0H 1| XapaKTepru30BaTh 1. Tecr «Meramnuueckue /
OK 02 tabauma J{. 1. XHUMHYECKHUE JIEMEHTHl B |HEMETalJINYeCKHe CBOICTBA,
Menneneena COOTBETCTBHUHU C UX 3JIEKTPOOTPHULIATEIIBHOCTh u
MMOJIOKEHHEM B CPOJICTBO K 3JIEKTPOHY
MEPUOINYECKON CUCTEME |XUMHUYECKUX 3JIEMEHTOB B
XMMHYECKUX AJIEMEHTOB  [COOTBETCTBHE C UX 3JIEKTPOHHBIM
J.1. Menneneesa CTPOCHHEM U IIOJIOKEHUEM B

23




OK/IIK

Monayas/Pa3gen/Tema

Pe3yabTar 00y4yeHus

THunel 0LleHOYHBIX
MeponpUusATHI

[IEPUOAUYECKOU cucreme
XAMUYeCKuX  aaemeHtoB  J[.U.
Menneneesay.

2. [Ilpaktuueckue 3ajaHusd Ha
YCTAHOBJICHUE  CBA3UM  MEXKAY
CTPOCHHUEM AaTOMOB XHUMHYECKUX
9JIEMEHTOB U  MEPUOAMYECKUM
H3MCHCHUEM CBONCTB
XHMHYECKUX DJIEMEHTOB M HUX
COCIUHEHHH B COOTBETCTBHU C
MOJIOKEHHUEM ITepuoanueckoit
CHCTEME.

3. IIpakTUKO-OpUEHTHPOBAHHBIE
TEOPETHUECKUE 3aJ]aHus Ha
XapaKTepU3aLnIo XUMHYECKUX
aneMeHTOB: «MeTaueckue /
HEMETANINYECKUE CBOICTBA,
3JIEKTPOOTPHULIATEIIBHOCTh u
CPOJICTBO K 3JIEKTPOHY
XUMHUYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C HUX DJIEKTPOHHBIM
CTPOCHUEM U TIOJIO)KEHHEM B
[IEPUOAUYECKOU cucreme
XAMUYECKHUX 3JIEMEHTOB
.. Menneneeay

Pa3zgen 2. XumMmnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHUMHYECKHX peaKIui

KonTtpoabnas padora
«CTpoeHue BellecTBa U
XHMHYecKHe PeaKkium»

2.1

OK 01
OK 04

THIBl XUMUYECKUX
peaxkuuit

CocraBnsTh peakiuu
COCTUHEHUS, PA3JIOKEHUS,
oOMeHa, 3aMeIlcHu,
OKHCIIUTEIHHO-
BOCCTaHOBUTEJILHBIE
peaxkuuu

1. 3amaun Ha  COCTaBJICHHE
YpPaBHEHUU pEaKInid:

- COEIMHEHMS, 3aMelleHNS,
pasnoxeHusi, 0OMeHa,

— OKUCJIUTEILHO-
BOCCTAHOBUTENIBHBIX PEAKIHMA ¢
HCIIOJIb30BaHHEM METO/1a
3JIEKTPOHHOTO OajaHca.

2. 3amaum Ha pacyeT Macchl
BEIllECTBA WJIK 00BEMA

ra3oB 10 U3BECTHOMY KOJHMYECTBY
BEIIIECTBA, Macce WIH O00BbEMY
OTHOTO W3 y4YacTBYIOIIUX B
pEaKIuu BEIIECTB; PACYETHI
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OK/IIK

Monayas/Pa3gen/Tema

Pe3yabTar 00y4yeHus

THunel 0LleHOYHBIX
MeponpUusATHI

Maccel  (0OBEMa,  KOJWMYECTBA
BEIICCTBA) MPOJYKTOB PEaKIIHH,
€CIIM OJIHO W3 BEIIECTB HMEET

pUMecH

2.2

DIIEKTPOIUTHYECKAS
JUCCOLIMAIUS M MOHHBIH
oOMeH

CocTtaBisiTh ypaBHEHUS
XUMHYECKHUX PEaKINH
MOHHOTO OOMEHa ¢
y4acTHEM
HCOPTraHNYCCKUX BCUICCTB

1. 3apanus
MOJIEKYJISIPHBIX U
peakuuii ¢ y4acTMeM KHCIOT,

Ha  COCTaBJICHHC

MOHHBIX
OCHOBaHHU u colleit,
yCTaHOBJICHHUE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbl

2. JlabopatopHas paborta "Tunsb

XUMHYECKUX peakiui'

Pa3nen 3. Ctpoenne u
CBOMCTBA
HEOPraHUYeCcKHX
BelleCTB

HccaenoBath cTpoeHue u
CBOMCTBA
HEOpPraHuYecKuX
BellleCTB

KonTpoabHas padora
«CBoiicTBa HEOpraHu4ecKuX
BellecTB)

3.1

OK 01

Knaccudukanms,
HOMEHKJIATypa U
CTpOCHHE
HEOPTaHUYECKUX
BEILIECTB

Knaccudumnuponats
HEOpPTraHNYECKUe
BEIIIECTBA B COOTBETCTBUHU
C X CTPOEHUEM

I. Tecr «Homenknatypa wu

Ha3BaHUC HEOPTaHUYCCKUX

BCIICCTB nucxona

bopmybl
XUMHYSCKOMN

nus3 nux

XUMHUYECKOU U
COCTAaBJICHHC
dbopMynbl HCXOHIS W3 Ha3BaHUS
BeIecTBa

0  MEXIYHAPOAHOU

W TPUBUAIBLHOU
HOMEHKJIAType».

2. 3agauyM Ha pacyeT MacCOBOH
nonmd  (Macchl)  XHMMHYECKOTO
3JeMEHTa (coenuHeHuUs) B
MOJIEKYJe (CMECH).

3. Ilpaktuyeckue 3afaHusi IO
KJaccu(uKaluy, HOMEHKIAType U
XUMHUYECKUM dbopmynam
HEOPraHMYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB.
4. TIlpakTtuueckue 3aJaHusd Ha
OIIpeeIICHIE XUMHYECKON
aAKTUBHOCTH BEIIICCTB B
3aBHCHMOCTH BHUJA XUMHYECKOH
CBA3M M THUINA KPUCTALINYECKON

pelieTku

3.2

OK 01

Dduznko-xuMuuecKue

YcranaBnuBaTh

1. Tect «OcobeHHocTr
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THunel 0LleHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema Pe3yabTar 00y4yeHus .
MeponpusTHi
OK 02 CBOMCTBA 3aBUCHUMOCTh (DU3HKO- XUMHUYECKMX CBOMCTB OKCHJIOB,
HEOPraHMYECKUX XUMHYECKHX CBOMCTB KHCIIOT, OCHOBaHUH, aM(OTEpHBIX
BEIIECTB HEOPraHMYECKUX BEIIECTB |TUIPOKCHUIIOB U COJICH.
OT CTPOEHUS aTOMOB U 2. 3amaHus Ha  COCTaBliEeHUE
MOJIEKYJI, @ TAKXKE TUIIa  |ypaBHEHUN XMUMHUYECKHUX peaKIuil
KPUCTAIITUIECKON C y4acTHeM TPOCTBIX M CIOXKHBIX
peleTku HEOPraHUYeCKUX BEILECTB:
OKCHJIOB METAJJIOB, HEMETAJUIOB U
aM(OTEepHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIIOT,
OCHOBaHMI u aM(pOTEPHBIX
THUIPOKCUIOB,  HEOPraHUYECKHX
COJIEM, XapaKTEepU3YIOIIUX  UX
CBOWCTBA U CIIOCOOBI TTOTYyYESHHUSI.
3. IlpakTuko-OpHMEHTUPOBAHHBIE
TEOPETHUECKUE 3a/laHus Ha
CBOMCTBA u [OJy4YEeHUE
HEOpPraHUYECKUX BEIIECTB
3.3 | OK01 |Unentudukanus Hccnenosath 1. IIpakTUKO-OpHEHTHPOBAHHBIE
OK 02 HEOPraHUYECKUX Ka4eCTBEHHBIEC PEAKIIUH 3aJaHusd o COCTAaBJIEHUIO
OK 04 |BemecTB HEOPraHWYECKUX BEIIECTB [XMMUYECKUX PEAKIMH C y4acTUEM
HEOPraHUYECKUX BEIIECTB,
UCIOJIb3YEMBIX TUISE ux
UICHTH(PUKAIIH.
2.JIaGopatopHas paborta:
“Unentuduxarms
HEOPraHUYeCKUX BEIIeCTB”
4 Pa3znen 4. Ctpoenne u |HUccaenoBats crpoerue u|KonrpoJsbHas padora
CBONCTBA cBoiicTBa opranuyeckux («Crpoenmne H CBONCTBA
OpPraHu4ecKux BellecTB OpPraHu4yecKHX BellecTB)
BellecTB
4.1 | OK 01 Knaccudukanms, Knaccudumnuponats 1. 3aganuss Ha CcOCTaBJICHHE
CTpOEHHE U OpraHMYeCcKHe BEIIECTBA B [Ha3BaHUI OpPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHUH C UX COEIMHEHMI 110 TPUBUAIBHON MU

OpTraHUYCCKUX BCIICCTB

CTPOCHUEM

MEXKTYHAPOIHON
CUCTEMATUYECKON HOMEHKJIATYpE.
2. 3amaHust Ha  COCTaBJICHUE
ITOJIHBIX u COKPpAIIICHHBIX
CTPYKTYPHBIX bopmyn
OpraHUYECKUX BEIIECTB

OTACJIBHBIX KJIACCOB.
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THunel 0LleHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema Pe3yabTar 00y4yeHus .
MeponpuATHI
3. 3amaum Ha  oIpejaeieHue
MPOCTEHIIEH bopMyITBI
OpraHUYEeCKON MOJIEKYJbI, HCXOMs
U3 3JIEMEHTHOTO cocTaBa (B %)
4.2 | OK 01 CBolicTBa OpraHMYECKUX | Y CTAHABINBATh 1. 3amanus Ha cOCTaBJIEHUE
OK 02 |coenuHeHHUt 3aBUCUMOCTH (hU3HKO- YpPaBHEHUU XUMHUYECKUX pEaKInid
OK 04 XUMHYECKUX CBOMCTB c y4acTUEM OpraHN4YeCKUX
OpraHWYECKHX BELIECTB OT |BEIIECTB HA  OCHOBAHMHM  UX
CTPOEHHUSI MOJIEKYJT COCTaBa U CTPOCHUSI.
2. 3agaHus Ha  COCTaBJIECHUE
YPABHEHUN XUMUYECKUX PEaKLHM,
WJUTIOCTPUPYIOIIUX ~ XUMHUYECKHUE
CBOMCTBA C YYETOM MEXaHU3MOB
MPOTEKaHUs JaHHBIX peaKkuuil u
TE€HETUYECKOMN CBA3U
OPraHWYECKHUX BEIIECTB pPa3HBIX
KJIaCCOB.
3. Pacuetnrie 3a7aun 1o
YpaBHEHUSM PEAKIUNA C y4aCTUEM
OpraHUYECKUX BEIIECTB.
4. JlaGopaTopHas pabota
“IIpeBpareHust OpraHUYEeCKUX
BEIIIECTB ITPX HarpeBaHuu"
43 | OK01 |Unentudukanus Hccnenosath 1.IIpakTUKO-OpHUEHTHPOBAHHbBIE
OK 02 OPraHMYEeCKHUX BEIIECTB, |KAYECTBEHHBIE peaKIINu 3aJaHusd o COCTAaBJIEHUIO
OK 04 |ux 3HaueHHE U OpraHNYeCKHUX XMMHYECKUX PEAKIUU C y4aCTHEM
PUMEHEHNE B OBITOBOW |COETUHEHHI OTACNBHBIX |OPraHMYEeCKUX BEIIeCTB, B T.4.
Y IIPOU3BOJCTBEHHOMN KJIaCCOB HCIIOJIB3YEMBIX JUTSL ux
JeATEIbHOCTH YeJIOBEKa uaeHTHPUKAMK B OBITY U
MIPOMBILIIIEHHOCTH.
2.JIaGopatopHas paborta:
“Unentudukanusi OpraHMYECKUX
COETMHEHUN OTAEILHBIX KJIaCCOB™’
5 Paznen S. XapakTepu3oBaTh
Kunernyeckue u BJIMSIHHE PA3JIHYHBIX
TepMOAMHAMHUYECKHE |(aKTOPOB HA
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
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THunel 0LleHOYHBIX

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yabratr 00y4yeHust .
MeponpusATHI
NPOTeKAHUS XHMHYECKHX peakiui
XHMHMYECKHX peaKkuni
5 | OKO01 CKOpOCTh XUMHUUYECKUX | XapaKkTepru3oBaTh [IpakTHKO-OpHUEHTHUPOBAHHBIE
OK 02 |peakumil. XMUMHUYECKOE |BIMSHHME KOHLEHTPALUU |TEOPETUYECKHE 3a1aHus Ha
paBHOBECHE pearupyromux BeUIecTB U |aHadu3 (PaKTOpoB, BIMAIONINX Ha
TEMIIEPATypbl HA CKOPOCTb |[M3MEHEHNE CKOPOCTU XUMHYECKON
XUMUYECKUX PEAKLUN peaKkuu. IIpakTuxo-
XapaxkTepru3oBaThb OPUEHTHUPOBAaHHBIC 3aJaHUs Ha
BIIUSTHUE U3MEHCHUS IpuMeHeHne  npuHiuna  Jle-
KOHLIeHTpauuu Beumiects, |IllaTense JUIS HAXOXKICHHUS
peakuuu cpeasl U HaIPABJICHUS CMEILEHUS
TEMIIEPATyphl Ha PaBHOBECHSI XUMUYECKON PEAKIINH
CMEILICHUE XUMUYECKOTO |M aHamu3 (HaKTOPOB, BIUSIOIINX
paBHOBECHS HAa  CMEUICHHME  XMMHUYECKOIO
paBHOBECHS

6 HccaenoBath HCTHHHBIE

Pa3nes 6. PacTBopbl  |pacTBOPBI € 32/IaHHBIMH
XapaKTepUCTHKAMU
6.1 | OKO01 |[lonsarue o pactBopax |Pa3znuuaTh UCTHHHBIE . 3agaun Ha NPUTOTOBIEHHE
OK 02 pacTBOPHI pacTBOPOB.
2.  IIpakTUKO-OpUEHTUPOBAHHBIE
pacueTHbIe 3aaHus Ha
JTUCIIEPCHBIE CUCTEMBI,
UCrojib3yeMble B OBITOBOW U
IIPOU3BOJICTBEHHON JAEATEIbHOCTU
4eJloBeKa
6.2 | OKO01 |HccnenoBanue cBoiictB |MccnenoBars husuko- JlaGopatopHnast pabora
OK 04 |pacTBOpOB XUMUYECKHE CBOMCTBA “IIpuroroBneHue pacTBOPoB”
HCTUHHBIX PaCTBOPOB

Il | IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE CO/lep:KaHNe (CoepKaHNe NPHUKJIATHOTO MOAYJISI)

7 Pazmen 7. OuenuBarp nocJjencreusi|3amura keiica (¢ y4eTom
Xumus B ObITY U OBITOBOI U Oyaymeid  mpodeccuoHATbHOMI
MPOU3BOACTBECHHOMI NPOU3BOACTBEHHOM AesiTeJIbHOCTH)

AesITeJIbHOCTH AeATeJIbHOCTH YeJI0BeKa
JeJI10BEKa ¢ MO3M LU

IKOJIOTHYECKOM
0€30IMaCHOCTH
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THunel 0LleHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema Pe3yabTar 00y4yeHus .
MeponpusITHI
OK 01 |[Xumus B ObITY U OnenuBath nocnencteus |Keiic (¢ yuetom  Oymymieid
OK 02 |mpou3BOACTBEHHOM OBITOBOH U npo¢eCcCuOHATBHON
OK 04 JIEATEIIbHOCTH YEJIOBEKa (ITPOU3BOICTBEHHOM NESATETLHOCTH)
OK 07 NeITEIbHOCTH YeJIoBeKa ¢ |Bo3MOKHEBIE TEMBI KEHCOB:

MO3UIINH DKOJOTHYECKOH
0e30IacHOCTH

1. TIloremenne xiuMara |

BBICBOOOXKIEHUE ra3oBbIX
THIPATOB CO JIHA OKEaHa.
2. Bynymue Marepuansl s aBua-

, MAIIIMHO- ¥ IPUOOPOCTPOCHUSI.

3. HoBele wmaTepuanbl s
COJIHEUHBIX OaTapeil.
4. JlekapcTBa Ha  OCHOBE

PacTUTEIBHBIX MPENapaToB
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