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PaGouas nporpamMma 00mieoOpa3oBaTeNbHON — y4eOHOH — JMCHMIUIMHBEl  « XHMHAD)
pa3paboTana B COOTBETCTBHH C:

dejiepaibHBIM TOCYQAPCTBEHHBIM 00pa30BaTElIbHBIM CTAaHJAPTOM CpPEJHEro obmero
o0paszoBaHusi, YTBEPKICHHBEIM IpHKazoM MmuHucTEepcTBa 00pazoBaHus M Hayku Poccuiickoi
®epeparuu ot 17.05.2012 1. Ne 413 (pemaxuus 12.08.2022 1.);

Ilpukazom MunucrepetBa mpocBemenus P® or 23 wosbpsa 2022 r. N 1014 "O6
yTBEpIKJIeHHH (heiepallbHON 00pa30oBaTeNbHOM IPOrpaMMBl CpeTHEro obmero oobpasoBanus";

DejepaibHBIM ~ TOCYAApCTBEHHBIM  00pa30BaTENBHBIM  CTaHAApPTOM  CPEIHEro
npo(hecCHOHAIIBHOTO 00pa30BaHHs, YTBEPIKISHHBIM IIpHKa3oM MuHKCTEpCTBa Npocseienus PO
or 05 maz 2022 r. N 308 "O6 yrBepxkiuenud (egeparTbHOTO TOCYJapCTBEHHOIO
00pa3oBaTeIbHOTO CTaHAapTa CpeAHero npodecCHoHaNbHOro 00pa30BaHusl 10 CHELHAIBLHOCTH
54.02.01 dusaiiu (o otpacnsam)".

Opranusanus-paspadbotank: YacrHoe oOpa3oBaTeNnbHOE  YUPEKIEHHE  BBICIIErO
obpasoBanus « KaMCKHit HHCTUTYT UCKYCCTB U JU3aiiHay.

Paspaborunk: Tonkosa P.I'., npenogasarens.

PaGouas mporpamma y4eOHOM IMCIUIUTHHBI «XUMHS» pPaccMOTpeHa M ofoOpeHa Ha
3aceaHuy Kadeapsl 'yMaHUTAPHBIX B 00MmenpohecCHOHAIBHBIX JUCIHITIHNH.

[Tporoxoxn Ne 146 ot «28» aBrycra 2025 1.

3aBemyromnas kadenpoi J’// { / Xamaneesa T.I"./
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1. HACHOPT IPOI'PAMMBI YYEBHOM TUCIUITJINHBI
1.1. O6aacTh MpUMeEHEHHS IPOI'PAMMBI

Pa6owas mporpamMma y4eOHOU AUCIMIUIHHEL SBISCTCS YacTHIO MPOrPaMMBI IOArOTOBKH
criermanuctos cpequero 3sena (manee IIIICC3) B coorBerctBum ¢ ®PI'OC CIIO mo
cuenuansHocTH 54.02.01 JlM3aita (mo oTpacisimM).

1.2. Mecro JHCOMIUIMHBI B  CTPYKTYpe OCHOBHOH  mnpodeccHoHAILHOM
o0pa3oBaTeJIbHOMH MPOrpaMmMbl

VuebHas AMCHMIUIMHA «XUMHS» SBISCTCA 0043aTelbHBIM  y4eOHBIM  IIPEJIMETOM
0011e00pazoBaTeIbHOr0 IUKIa OCHOBHOH 00pa3oBaTeNbHOM IpoOrpaMMBbl B COOTBETCTBUH C
@I'OC crenpanbrocTd {u3aits (1o oTpacisam).

1.3. Arrecranusi JHCIHMIIIHHBI

Peanmsanus nOporpaMmbl  TUCOUIUTHHBI  «XHUMHS»  COIPOBOXKIACTCS TEKyIUEH U
TIPOMEIKY TOUHOM aTTecTalyel.
Texymias arrectamys IPOBOJUTCS Ha y4eOHBIX 3aHATHAX B (OpMeE:
— IPaKTHYCCKHE 3aTaHus;
- KOHTpOJbHast pabora;
- TECTHPOBaHHE.

ITopsAmoK TMpOBENEHUs] TEKyINeW aTTeCTallud OIpeleNsieTcs pabounMM MaTepualiaMu
mperoaaBsarelis, pa3padaThIBaEMBIMU L5l IIPOBEJIEHNS YPOKOB.

U3ydyeHne OUCHUIUIMHBI 3aKaHUMBACTCS IIPOMEKYTOYHOM aTTectamuedl B (opme
nubdepeHIUpOBaHHOTO 3a4eTa BO BTOPOM CEMECTpE MEpBOro Kypca 00ydeHHs 1Mo Mporpamme,
KOTOpast yCTaHOBJIEHA y4eOHBIM IIJIaHOM.
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3. YCJIOBHSI PEAJIM3AITAU YYEBHOI'O ITPEIMETA

3.1. TpeboBanus K MUHHEMATLHOMY MATEPHAILHO-TEXHHYECKOMY 00€CIIeYeHHI0

g peanusanuy NporpamMMBl  y4eOHOM MCLHUIUTMHBI IOJDKHBI OBITH IIPELYy CMOTPEHBI
CIICTYIOIIME CIICTTHAIbHEIE TTOMEILEHHUSI:

Cronbl, cTyabs mo KonmdyecTBYy oOGywarommxcs, pabouee MecTo nejarora, Jiocka,
nepuoauyeckas cucrema snemenToB .. Menneneepa.

3.2. Undopmannonnoe obecrnieuenne 00ydeHust
Obsi3aTenbHbIC MEYaTHBIC H JIEKTPOHHbIE H3AAHHS

1. Xumwus. 10 xiace. bazoBelit yposens: yu. / O.C.I'abpuenss u ap.-M.:IIpoceemenne,2023.-
128 ¢. OnexTponHEIi pecype:new.znanium.com

2. Xuwmus. 11 xmace. bazoerii yposens: yu. / O.C.I'abpuesis u np.-M.:IIpocsemenwue,2023.-
128 ¢. DaekTpoHHEIf pecype:new.znanium.com

Nudopmanmonnsie 06pasoBareabnsie pecypebl cetu Mureprer

1. Omexrponnas 6ubimoreunas cucreMa «3HaHHYM». - PesxuM pocTyma:
«Rew.Znanium.com
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4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHU! YUYEBHOU
JUCTIUITIMHBI

KOHTPOJIb H OIEHKA PACKPHIBAIOTCS Yepe3 YCBOCHHbIE 3HAHUS U IPHOOPETCHHBIC
06y arOIEMHCS YMEHHUsI, HApaBJicHHble Ha (OpMHpOBaHHE OOUMX W MPO(eECcCHOHATBHBIX
KomreTeHmuil. KoMeTeHun J0/DKHBI ObITh COOTHECEHDI C TPEAMETHBIMM PE3yIbTaTaMH.

Ne | OK/TIK Mony.f;;/;;amen/ PesyabTar o0ydenusi | THIIBI OIIeHOYHBLIX MEPOUPHSATHI
1 Pazpmen 1. ®opmyIHpPOBATH
OcHoOBBI 0a3oBbIe MOHATHS H
CTPOEHMSI 3aKOHbI XHMHH
BelecTBa
1.1 OK 01 Crpoenwne aromoB | CoctaBisaTh 1. Tect «Ctpoenue aTOMOB
XUMUYECKUX XHMHAYECKUE XUMHYECKUX 3JIEMEHTOB U
3IEMEHTOB U (bopmy bl TIPUPO/Ia XUMHUUYECKOH CBIA3HY.
pupoJa COC/IMHEHHH B 2. 3aaud Ha COCTaBJIEHHUE
XHUMUYECKOM CBSI3U | COOTBETCTBHH CO XUMHUYECKUX HOpMYIT
CTEIIEHBIO OKUCIEHUS | JBYXaTOMHBIX COC/THHEHUH
XUMHUECKUX (oxcu10B, CyTb(UA0B, THAPHIOB
SJIEMEHTOB, HCXOIA U T.IL).
U3 BAJIECHTHOCTH U 3. 3amanus Ha UCIOJIB30BAHHUE
9]IEKTPOOTPULIATENIFH | XMMHUYECKOM CHMBOJIUKY H
0CTH HAa3BaHWM COEIUHEHUH 110
HOMEHKJIaType
MEKTYHapOIHOIO CO3a
TEOPETUYECKOU M NIPUKIATHOU
XUMHU U TPABHAJILHBIX
Ha3BaHWM N1 COCTABIICHUS
XUMHUIECKUX (hOpMY I
JIBYyXaTOMHBIX COEIUHEHUI
(OKCHJIOB, CYJIbOHUIOB, THAPHIOB
M T.T.) ¥ JIPYTHX
HEOPraHMYECKUX COETMHEHUI
OTJICITBHBIX KITACCOB
1.2|0K 01 [Tepuonuyeckuii XapakTepu30BaTh 1. Tect «Merawmaeckue /
OK 02 3aKOH ¥ Tabiuna XUMHAYCCKUE HeMETAJUIHUECKHEe CBOMCTRA,
JI.A. MenpneneeBa | 3JEMEHTHI B 9JIEKTPOOTPULIATEIEHOCTD K
COOTBETCTBHUH C UX CPOJCTBO K 3JEKTPOHY
TTOJIOXKEHUEM B XHMHYECKHUX DJIEMEHTOB B
HePUOIUYECKOM COOTBETCTBHUE C HX
CHUCTEME XMMHYCCKUX | SICKTPOHHBIM CTPOCHUCM U
snementos JI.1. [0JIO)KEHHEM B IIEPHOIUYECKOM
MenzeneeBa CHCTEME XUMHIECKHUX
snemenTos JI.V. Menjeneesay.
2. [TpakTHyecKue 3a1aHusI Ha
yCTAHOBJICHUE CBA3H MEXKITY
CTpOEHHEM aTOMOB XMMHYECKHUX
3JIEMEHTOB U IIEPHOIAIECKAM
H3MEHEHHUEM CBOMCTB
XMMMYECKUX JIEMEHTOB U MX
CO€JIMHEeHHH B COOTBETCTBHH C
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nosiockenueM [lepuoauaeckoin
CHCTEME.
3. IIpakTUKO-OpPUEHTHPOBAHHBIE
TEOPETUYECKHUE 3a/IaHUs Ha
XapakTepU3alUI0 XUMHUCCKUX
sneMeHToB: « MeTtammnueckue /
HEMETaJNINYECKIE CBOMCTBA,
SIIEKTPOOTPHIIATEILHOCTD U
CPOZICTBO K 3JIEKTPOHY
XUMHYECKHX 3JICMEHTOB B
COOTBETCTBHUE C UX
DJIEKTPOHHBIM CTPOEHHEM U
II0JIOYKEHHEM B IIEPHOIMIECKOH
CHCTEME XUMHUIECKHX
anemenToB JI.. Menneneesay

2 Pazpen 2. XapakTepH30BaTh KourpoasHas padora
XuMHYeCKHe THIIBI XHMHYIECKHX «CTpoenue BemecTsa H
peakimuu peaximii XHMHYECKHE PeaKIun

2.1/0K 01 Tuns! xumudeckux | CocraBists peaknuu | 1. 3amaum Ha COCTaBICHHE
OK 04 peaxiui COEIUHEHHUS, ypaBHEHUH peaxiuii:
pa3IoKeHHUs, — COEJIMHEHUS, 3aMEILEHHS,
oOMeHa, 3aMelleH s, | pa3/IoXKeHHs, 0OMeHa,
OKHCIIUTENILHO- — OKHMCITHTEIILHO-
BOCCTAHOBHTEBHbLIE | BOCCTAHOBUTENBHBIX PEAKIIHH C
peaxIyu UCIIOJTH30BAHUEM METOMA
SIEKTPOHHOTO HanaHca.
2. 3aj1ayy Ha pacyeT MacChl
BEIIecTBa Wiu 00bEMa
ra3oB I10 U3BECTHOMY
KOJIMYECTBY BELECTBA, MACCe
UIH 00BEMY OJHOTO U3
Y4YaCTBYIOIIUX B PEAKITHH
BEILECTB; PaCUEThI
Macchl (00bEMa, KoTu4ecTBa
BEIIIECTBA) MPOAYKTOB PEaKIIUH,
€CJTM OJTHO U3 BEITECTB UMEET
TIpUMECH
22 Onexrpomutauec- | CocTaBisATh 1. 3aanusa Ha COCTaBICHHUE
Kas JUCCOIHALMSL | ypaBHEHHMS MOJIEKYJISIPHBIX U HOHHBIX
Y MOHHBIH 0OMEH XUMHYECKHUX PeaKIuii ¢ y4acTHeM KHCIIOT,
peakiuyu HOHHOI'O OCHOBAHUHU U COJIEH,
oOMeHa ¢ yJacTHEM YCTaHOBJICHUE U3MECHEHHS
HEOpraHMIeCKUX KHCJIOTHOCTH CPEJIBI
BEIIIECTB 2. JTaGoparopuast pabota "Tums
XUMHUYECKUX peakuui”

3 Paszpgen 3. Uccnenosars Konrpoasuasi paboTa
Crtpoenue u CTpOeHHE H «CBoiCTBA HEOPraHHYECKHX
cBOIiCTBA cBoOiicTBa BeIeCTB»

HEOPraHHYeCKHX | HeOPraHH4YecKHX
BeHIECTB BeNIeCTB

3.1|0K 01 Knaccupukanus, Knaccudunuposars 1. Tect «HomenkaTypa u
HOMEHKJIATypa H HEOpPraHUu4eCcKHe Ha3BaHUE HEOPraHUIECKUX
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CTPOCHUE
HEOPraHUYeCKUX
BEIIeCTB

BEIIECTBA B
COOTBETCTBUH C MX
CTPOEHUEM

BEITNIECTB UCXOS U3 UX
XUMHYICCKOU (HOPMYITBI WK
COCTABJICHAC XUMUYECKON
(hopMy Il HCXOS U3 Ha3BaHUS
BEINECTBA 110 MEXKIYHAPOIHOI
WITY TPUBUAJILHOU
HOMEHKJIAType».

2. 3ajaum Ha pacyeT MacCcoBOU
0T (Macchbl) XUMHYECKOTO
siieMeHTa (COeTMHEHNS) B
MoJeKyJie (cMecu).

3. ITpakTrueckue 3aganus 1o
Kiaccu(puKanyuu, HOMEHKIIATy pe
U XUMUYECKUM (popMynam
HEOPraHWYECKUX BEILECTB
pa3IMYHBIX KJIACCOB.

4. [lpakTuyeckue 3aaHus Ha
OTIPENEeICHUE XUMHUYECKOH
AKTUBHOCTH BEIIECTB B
3aBHCUMOCTHU BH/Ia XUMHUYECKOH
CBSI3U U THIIA KPACTAJUTHIECKOH
peLIeTKH

3.2

OK 01
OK 02

DHu3UKO-
XUMHYECKHE
CBOMCTBaA
HEOPraHU4eCcKux
BEINECTB

YcranaBnuBarthb
3aBUCHUMOCTH
(H3UKO-XUMUYIECKIX
CBOMCTB
HEOpPTaHUYECKUX
BEIIECTB OT CTPOEHUs
aTOMOB ¥ MOJIEKYJI, a
TaKKe TATA
KpUCTAIIINYECKON
peIeTKH

1. Tect «OcobenHoctu
XUMHYECKUX CBOMCTB OKCHIOB,
KHCJIOT, OCHOBaHHUM,
aM(pOTEPHBIX I'HIPOKCHJIOB U
COoJEn».

2. 3amaHus Ha COCTABJICHUE
YPaBHEHMH XUMUYECKHUX
peaxiyii ¢ yyacTUeM MPOCThIX H
CJIOYKHBIX HEOPTaHUYECKHX
BEINECTB: OKCUIOB METAJIIOB,
HEMETAJUIOB B aM()OTEPHBIX
9JIEMEHTOB; HEOPIraHUYECKUX
KHUCJIOT, OCHOBAHUH U
aM(pOTEPHBIX T'HIPOKCHJIOB,
HEOPTaHUYECKUX COIIEH,
XapaKkTepU3yIOIHUX UX CBOMCTBA
U CITOCOOBI IOy YEHHS.

3. IlpakTHKO-OpUEHTUPOBAHHEIE
TEOpeTHUCCKUE 3aaHus Ha
CBOMCTBA U IIOIy4YECHUE
HEOPraHMYECKHX BEIECTB

33

OK 01
OK 02
OK 04

Wnenrudukanms
HEOPraHHYeCKHX
BCITIECTB

WccnemoBath
Ka4yeCTBEHHbIE
peaxKun
HEOPraHUYECKUuX
BEINECTB

1. IIpakTHKO-OpUEHTHPOBAHHEIE
3aJIaHUs TTI0 COCTABIIEHHIO
XUMHUYECKUX peaKiuii ¢
yYacTHEM HEOPraHWIEeCKUX
BELIECTB, HCIIONIB3YEMBIX IS X
AaeHTHDUKATAH.
2.JTaboparopHas pabora:
“Unentudukanus
HEOpPraHHYEeCKHX BENIEeCTB”
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4 Paznen 4. HUccnenosarn KourtpoubHas pabora
CrpoeHne u CTPOCHUE H «CTpoeHnue u cBoiicTBa
cBOlicTBA cBOiicTBa OpPraHHYeCKHX BEeIECTB»
OpraHu4ecKHX OpranuYecKux
BeLIECTB BeNIecTB

4.1/0K 01 Knaccudukarmmus, Knaccudummposathb 1. 3amanus Ha COCTaBJICHHE
CTPOCHHE U OpraHU4ECKUe HA3BaHUI OPraHUICCKUX
HOMEHKJIaTypa BEIlEeCTBA B COCMHCHUHN IO TPUBUAIILHON
OpraHu4ecKux COOTBETCTBHH C UX WJTU MEKITY HApOIHOM
BELIECTB CTpOEHUEM CUCTEMATHYECKOH
HOMCHKJIAType.
2. 3amanmus Ha COCTaBJIeHHe
IIOJIHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMyT
OpraHWYECKHX BEILECTB
OT/IENILHBIX KJIACCOB.
3. 3aaun Ha ONpEJIEICHUE
npocTeiimeit Gopmy sl
OpraHuyYecKoy MOJIEKYIIbI,
HCXO/IS U3 DJIIEMEHTHOTO COCTaBa
(8 %)
4.210K 01 CgoiicTBa YcranaBnuBaTh 1. 3ajjaHus Ha COCTaBIEHUE
OK 02 OpraHu4eCcKHX 3aBUCUMOCTH YPaBHEHUH XUMHUYCCKUAX
OK 04 COEMHEHUN (U3UKO-XMMHAYECCKUX | PEaKLHH C yJacTHEM

CBOMCTB OpTaHUYECKHX BELIECTB Ha

OpraHUYecKux OCHOBaHUH UX COCTaBa U

BEIIECTB OT CTPOCHUSI | CTPOEHHSL.

MOJIEKY T 2. 3amaHus Ha COCTaBJICHHE
ypaBHEHUH XUMHYECKHX
peaxiui, HINFOCTPUPYIOIUX
XHMMHYECKHE CBOMCTBA C yUeTOM
MEXaHH3MOB IIPOTEKaHHI
JIAaHHBIX peakiui u
TEHETHYECKOH CBA3H
OpraHWYECKHUX BEIECTB PA3HBIX
KJIACCOB.

3. PacueTtHble 3a/1a49y 110
YpaBHEHHUSM PEaKIUh ¢
y9acTHEM OpraHUYecKuX
BEIIECTB.
4. JTabopatopuas pabora
“IIpeBpanieHust OpraHu4eCKuX
BEINECTB [IPU HarpeBaHuH"
4.3 /0K 01 Wnentuduxanus Wccnenosark 1.IIpakTHKO-OpHEHTHPOBAHHEIC
OK 02 OpraHuYecKux Ka4eCTBEHHBIE 3aJaHusi 110 COCTABIIEHUIO
OK 04 BEMIECTB, UX peaxknuu XAMHUYECKUX PEaKIHH C
3HA4YEHUE U OpraHAYECKUX y4acTHEeM OpTraHMIECKUX
MIPUMCHEHUE B coenuHeHu i BEITIECTB, B T.4. UCIIOJIB3yEMbIX
OBITOBOM U OTJIETTBHBIX KJIACCOB JUIS UX MIeHTH(UKAUY B OBITY
IPOU3BO/ICTBEHHO ¥ TIPOMBILIUIEHHOCTH.
il IeITensHOCTH 2.JTaboparopras pabora:
gelloBeKa “UnenTrduKarys OpraHuiuecKux
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COEMMHECHUHN OTAEIBHBIX
KJIACCOB™
D Pazpen S. XapakTepH3oBaTh
Kuneruyeckne H | BJHSIHHE
TepMOAHMHAMHYEC | PA3JIHIHBIX
KHe ¢paxropos Ha
3aKOHOMEPHOCTH | paBHOBECHE M
NPOTEKAHHA CKOPOCTH
XUMHYECKHX XHMHYECKHX
peaKLui peaKmii
5 |OK 01 CkopocTh XapaxkTepu3oBaTh [IpakTHKO-OpHEHTUPOBAHHEIC
OK 02 XUMHUYECKUX BITHSHHE TeopeTHUeCcKHe 3a1aHUs Ha
peaxiuii. KOHIICHTPAIIH aHau3 (PakToOpOB, BIMSIOMUX HA
Xumuueckoe pearupyromux HU3MEHEHHE CKOPOCTH
paBHOBECHE BEITECTB U XUMHYECKOU pEeaKiiH.
TeMIeparyphl Ha [TpakTHKO-OPHUEHTHPOBAHHBIE
CKOPOCTh 3a/IaHUs HA [IPUMEHECHHE
XUMHYECKHUX npunnuna Jle-Illarense i
peaxiuit HaX0)KICHHs HallPaBICHUL
XapaKkTepu3oBaTh CMEIICHHS PABHOBECHS
BIMSHME U3MEHEHHUS | XMMHYECKOW PEaKIluy U aHaJIH3
KOHIICHTPALUH (bakTopOB, BIMIOMHUX HA
BEIIECTB, PEaKIUU CMEIIeHHE XUMUIECKOTO
CpeInl U paBHOBECHS
TEeMIIepaTypbl Ha
CMeTIeHHE
XUMHYECKOTO
PaBHOBECHS
6 Hccnenosatnh
RS HCTHHHBIE
PACTBOPBI €
PacTBOpHBI
3aJaHHbIMH
XapaKTePUCTHKAMH
6.1 |OK 01 [Tonsitue o Paznuuars uctuHHBEe | 1. 3amaud Ha IPUTOTOBJICHHE
OK 02 pacTBopax pacTBOpEL PacTBOpPOB.
2. IIpakTHKO-OPUEHTHPOBAHHLIE
pacueTHbIE 3a/laHHs Ha
JINCIIEPCHBIE CUCTEMBI,
UCIIOIh3yeMbIe B OBITOBOM H
MIPOM3BOJICTBEHHOMI
JIeSITEJIbHOCTH YeI0BeKa
6.2 0K 01 HccnenoBanue Uccnenosarhb JTaGoparopuast paboTa
OK 04 CBOMCTB dusuko-xumuaeckue | “TIpuroToBICHHE PACTBOPOB™
PacTBOpPOB CBOWMCTBA HCTHHHBIX
pacTBOPOB
7 Paznen 7. OuneHuBaTh
Xumus B 0bITY H NO0CJIeACTBUS
NPOH3BOJACTBEHHO | OBITOBOM U
H 1esTeIbHOCTH MPOM3BOACTBEHHOMN
YeJI0BCKA AeATeJIbHOCTH
YyeJI0BeKa ¢
MO3H LI
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IKOJIOTrHIECKOM

0e3011aCHOCTH
OK 01 Xumus B ObITY U OuenuBaTh Keiic (¢ yaetom Oyny1en
OK 02 TIPOM3BOJICTBEHHO | ITOCIIEACTBUS npodeccHoHaILHON
OK 04 U J1eATeTbHOCTH OBITOBOM U JESITeIILHOCTH)

YeloBeKa [IPOU3BOJCTBEHHOM Bo3moixHbIe TeMBI KEHCOB:
JICATEILHOCTH 1. IToTennenue KiauMara u
geJoBeKa ¢ IO3UIMH | BBICBOOOIKICHUE ra30BBIX
HKOJOTMYECKON I'MJIPATOB CO JIHA OKeaHa.
0e30macHOCTH 2. Bymymue maTepuaist s

aBWa-, MallUHO- U
npuOOPOCTPOEHHMS.

3. HoBrle MaTepuaisl I
COJTHEUHBIX Oarapei.

4. JlexapcTBa Ha OCHOBE
PaCTHUTEIBHBIX IIpenapaToB
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