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Paboyas mnporpamma ydeOHOTO TpeameTa Xuwmus pa3padoTaHa Ha OCHOBE

TpeOOBaHUH:

demepanbHOro TOCYNapCTBEHHOIO 0Opa3oBaTeIbHOIO CTAaHAApTa CpeIHEero
o01ero obpazoBanus, yTBEPKASHHOTO MprKa3oM MuHucTepcTBa 00pa3oBaHus
u Hayku Poccutickoit @enepanun ot 17 mas 2012 . Ne 413 (ganee — GI'OC
COO), B pemakiuu ot 12.08.2022 No 732 «O BHeceHWH HU3MEHEHHU B
(GenepanbHBI TOCYIapCTBEHHBIM 00pa3oBaTeNbHBIM CTAaHAAPT CPEAHETro
oOuero o0pa3zoBaHus, YTBEPKICHHBIA TTPUKa3oM MUHHUCTEpCTBa 00pa30BaHUs
u Hayku Poccuiickot @enepaunn ot 17.05.2012 No413»,

(denepanbHOro TOCYIApCTBEHHOIO 00pa3oBaTeNbHOTO CTaHApTa CpeIHero
npodeccruonansHoro obpazoBaHus Mo crenuansHocTH 40.02.01 Ilpaso u
opeanuzayusa __ coyuarvio2o  obecneuenus — yTBepkaeHHoro  [Ipukazom
Munucrepctsa npocselieHus Poccuiickoli @enepanun ot 12 maa 2014 . N
208,

GenepanpHOl 006pa3zoBaTeNFHON MPOrpaMMbl CpPEIHEro 00IIero oOpa3oBaHus,
YTBEP)KIEHHONH  mpukazom  MuHucteperBa  npocselleHuss  Poccuiickoit
PDenepanuu ot 18.05.2023 N 371,

NPUMEPHOM  MporpaMMbl  00meoOpa3oBaTeIbHON  IUCUMIUIUHBL  Xumus,
onobpeHHo# Ha 3acemanuu [lemarorudeckoro cosera ®I'bOY AIIO MPIIO wm
PEKOMEHJIOBAHHOW  [JIsi  pealu3allid  OCHOBHOH  mpodeccroHaIbHOM
obpazoBarenbHOl porpamMel CI1O Ha 6aze 0CHOBHOTO 00IIET0 0Opa30BaHMUs
C moiy4deHweM cpenHero obOumero ob6pazosanus ([Ipotoxom Ne 14 or «30»
HOs10ps 2022 10).

Ha OCHOBaHMM Paboueil mporpaMMbl BOCTIUTAHUS,

C y4eTOM IMOJy"IaeMoM CrelaabHOCTH.

Opranuzanus-pazpadoTyuK:
I'BIIOY PO «Mopo30BCKUl arpolpoOMBIIUIEHHBIA TEXHUKYM

Pazpaboruuxu: Kosanesa Hpuna Anamonvesna
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1. O0mas xapakrepucTuKka padoydeil nporpaMmbl 0011e00pa30BaTEIbHOM
AUCHMILIMHBI «XUMHD)

1.1. MecTo AMCUMINVIMHBI B CTPYKType OCHOBHOWH TmpodeccuoHaIbHOI
00pa3oBaTeIbHOM NMPOrpaMMbl
OO6meobpazoBaTenbHas AUCIUIUIMHA « XAMHES SBISICTCS 00S3aTEIIBHONW YaCThIO

o011e00pa3oBaTeIbHOrO MMKIAa oOpa3oBarenbHON mporpammbl CIIO B cooTBeTCTBUU €
O®I'OC mo cnemuansHoctd  40.02.01 «IIpaBo u opraHuzanus COIHUAIBLHOIO
o0ecrieueHus».

1.2. llesan u miIaHupyemble pe3yJbTaThl 0CBOCHUS JUCHUIIIHHBI:

1.2.1. Ileab 001me00pa3oBaTeIbHOM AN CHUATIIHHBI
Henp aucuumiauHbl «XUMUsD»: cPOPMUPOBATh Y OO0YYAIOIIUXCS NPEJICTABICHUE O

XMMHYECKOM COCTABIISIIOIIEN €CTECTBEHHO-HAYyYHOW KapTUHBI MHpPAa KaK OCHOBBI
MPUHATHS PELICHU B KU3HEHHBIX U MPOU3BOJICTBEHHBIX CHUTYalMSIX, OTBETCTBEHHOTO
MOBEJICHUS B IPUPOJIHOM CpeJIE.

1.2.2. TIlnanupyemble pe3yJbTaTbl OCBOEHHUSI 00HIe00pa3oBaTEIHLHOM
aucuIIMHbI B c0oTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Ocoboe 3HaueHre AUCIUIUIMHA UMEET Mpu (popmupoBaHuu u pa3sutuu JIP, MP,
[1P, OK u IIK.

Kon Dopmynuposxka TUUHOCMHO20 pe3yibmama
JInyHOCTHOT O
pe3yJibTara

2paxcoancKoe 6ocnumanue:
JIPrB 1 OCO3HAaHUS OO0YYaIOIIMMHUCA CBOMX KOHCTUTYLUHOHHBIX IpaB M
00s13aHHOCTEH, YBaKECHHS K 3aKOHY U TPaBOIIOPAIKY;

JIPrB 2 NPENCTABICHUS O  CONMAJbHBIX HOpPMax MW  IpaBUiax
MEXJIMYHOCTHBIX OTHOIIEHU! B KOJUIEKTUBE;

JIPrB 3 TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TpPH
CO3/IaHUM  Y4EOHBIX IPOEKTOB, pEIIEHUH Y4YEOHBIX H
ITO3HABATEJIbHBIX 3azad, BBIITOJIHCHU U XUMUYECKHUX
JKCIIEPUMEHTOB;

JIPrB 4 CITOCOOHOCTH TOHMMATh W NTPHUHUMATh MOTHBBI, HaMEpEHUS,

JIOTUKY U apryMEHTBl APYIUX IIpU aHAIW3€ Pa3IUYHBIX BUIOB
y4eOHOM JeATENHHOCTH,

nampuomuueckoe 60CRuUmaHue:
[ICHHOCTHOTO OTHOIICHUS K MCTOPHYECKOMY U HAYYHOMY

JIPnB 5




JIPuB 6

HacCJIeaInro OTECUYCCTBCHHOM XHUMHH;

YBOKEHHUSI K TIPOLIECCY TBOpPUECTBA B 00JacCTH TEOpUH W
MPAaKTUYECKOrO0 MPUMEHEHUS XUMHH, OCO3HAHHUS TOrO, 4YTO
JOCTIKEHUS] HAYKU €CTh Pe3yJbTaT JUIMTEIbHBIX HAOJIOICHHMH,
KPONOTJIUBBIX 3KCHEPUMEHTAIBHBIX IOMCKOB, HOCTOSHHOI'O
TpyJa Y4EHBIX U IPAKTUKOB;

JIPmB 7

MHTEpeca U M03HaBaTEIbHbIX MOTHBOB B ITOJIyY€HUH U
HOCJIEAYIOEM ~ aHaiuu3e  HMHGOpMAaUM O  INEPeAOBBIX
JOCTH)KEHUSIX COBPEMEHHOW 0T€UECTBEHHON XUMUH;

nyoeuo-npaecmsennoe eocnumanue.

JIPusB 8

HPAaBCTBCHHOI'O CO3HAHUS, STHYCCKOI'O MOBCACHUA,

JIPnuB 9

CIIOCOOHOCTH OLCHUBATh CUTYyallUH, CBA3AHHBIC C XUMHUYCCKUMHU
ABJICHUAMU, U IPUHUMATb OCO3HAHHBIC PCIICHUSA, OPUCHTUPYACH
Ha MOPaJIbHO-HPABCTBCHHBIC HOPMbI 1 ICHHOCTH;,

JIPmuB 10

T'OTOBHOCTH OILICHUBATh CBOE MOBCACHNEC W IIOCTYIIKHM CBOHUX
TOBapUILIEH € TO3MLMH HPABCTBEHHBIX U IPABOBBIX HOPM U
OCO3HAHUE NIOCJIEICTBUM ITUX IOCTYIKOB;

¢usnyeckoe BociMTaHUE:

JIPgs 11

MOHUMAaHUA IIEHHOCTEW 310poBOro MW Oe3omacHoro obpasza
KU3HH, HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3UYECKOMY M ICUXUYECKOMY 3/I0POBBIO;

JIPgB 12

co0uIro/IeHHsl ITpaBUil 0€30MacHOro OOpAIleHUs C BELIECTBAMH B
OBITY, IOBCETHEBHOM JKU3HU U B TPYAOBOH J1€ATEIbHOCTH;

JIPds 13

MOHUMAHUSA  I[EHHOCTH  MPaBWI  HHAMBUAYAJIBHOTO U
KOJUIEKTUBHOTO  0€30MacHOTO  TOBEACHUS B  CUTYalMsIX,
YTPOKAIOIIUX 3/10POBBIO U KU3HU JIOJIEH;

TIP¢s 14

OCO3HAHMsI TOCHEACTBUN M HENPUATUS BPEIHBIX IPHUBBIYEK
(ynotpebiieHus aJIkoroJsi, HAPKOTUKOB, KypeHUs);

mpyoosoe gocnumanue

JIPTB 15

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B y‘IG6HO-
HCCHCHOB&TCHBCKOﬁ ACATCIIBHOCTH, O6IJ.I€CTBCHHO HOHC3HOﬁ,
TBOp‘ICCKOfI W JPpYyrux BUAax ACATCIIbBHOCTHU,

JIPTB 16

YCTAaHOBKM Ha aKTUBHOE Yy4YaCTHUE B PEIICHUH IPAKTHYECKHUX
3aJa4 COLIMAJILHOW HamNpaBJIE€HHOCTU (B paMKax CBOEW IpYIIIbI,
TEXHUKYMa);

JIPTB 17

MHTEpeca K MPaKTUYECKOMY M3Y4YeHHIO Mpodeccuil pa3aTuyHOro
poJia, B TOM YHCJIE HA OCHOBE IPUMEHEHUS ITPEIMETHBIX 3HAHNUN
10 XUMUM;

JIPTB 18

YBaXEGHHUSI K TPYyHy, JIOASIM TpyAa W pe3yiabTaTaMm TpPYAOBOM
JIeATETbHOCTH;  TOTOBHOCTH K  OCO3HaHHOMY  BBIOOPY
WHAWBUAYAIbHON  TpaekTopuu  oOpa3oBaHus,  OymyIiei
npodecCuu M peanu3anuid COOCTBEHHBIX >KM3HEHHBIX IIJIAHOB C
y4€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XHMUH,
WHTEPECOB M MOTPEOHOCTEH 00IIIECTBa;

JKoJiocuuecKoe eocnumanue

JIP>kB 19

JIP>kB 20

HKOJIOTHYECKU LeIecO00pa3HOro OTHOUICHUS K TPUpPOAE, Kak
HCTOYHHKY CYIIECTBOBAHUS KU3HH Ha 3eMIe;
NOHMMAaHMs TII00AJTBHOTO XapakTepa AKOJOTHUYECKUX IMpoOdIieM,




BIIMSIHUSI DKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHHE NMPUPOAHOU
Y COLMAJIBHOM CPEJIbL;

JIP>ksB 21

OCO3HaHHA HCO6XO,Z[I/IMOCTI/I HCIIOJIBb30BaHMUA I[OCTI/I}KeHI/Iﬁ
XUMHHN JJIsA pelicHuAd BOIIPOCOB palroOHaJIbHOI'O
IIPpUPOAOITI0JIIE30BaAHM,

JIP3kB 22

AKTUBHOT'O HENPUATHUSA ACUCTBUM, IPUHOCAILUX BPEJL
OKpYXarolled IPUPONHOM Ccpene, YMEHHs IPOrHO3MPOBATh
HeOJIaroNpUsITHbIE JKOJIOTUYECKHE IIOCJIEICTBUS
IIPEIITPUHUMAEMBIX JEHCTBUM U IPEIOTBPALATh HX;

JIP3kB 23

HATAYUS Pa3BHUTOTO IKOJIOTHYECKOTO MBIIILJICHHS,
9KOJIOTUYECKOU KYJIBTYPBI, OIbITA ACATEIBHOCTH YKOJIOTHICCKOM
HANPaBIICHHOCTH, yMEHHS  PYKOBOJCTBOBAThCSI HMH B
MI03HABATEIBHOW, KOMMYHUKATHBHON M COIIMAJIbHOM MPaKTHKE,
CIIOCOOHOCTH W YMEHHS aKTHBHO IPOTHUBOCTOSATH HJCOJIOTUHU
xemodobuu;

UECHHOCMU HAYYHO020 NO3HAHUA:

JIPun 24

chopmupoBanHoe™  MUPOBO33pEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U OOIECTBEHHOM
NPAKTHKY,

JIPun 25

MOHUMAaHUA Cclieln(DUKH XUMUHU KaK HayKu, OCO3HAHUS €€ POJIU B
(GOpMUPOBAHUM  PALMOHAIBHOTO  HAY4YHOIO  MBIIUIECHUS,
CO3/IaHUM IIEJIOCTHOTO IMPEJCTABICHUS 00 OKpY’XKarolleM MHupe
KaK O €AVHCTBE IMPUPOJBI M YEJIOBEKA, B IIO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEd M pEIIeHuHd  MpoOJieM  COXpaHEHHs
IIPUPOJTHOTO PABHOBECHS;

JIPumn 26

yOeXIEHHOCTH B 0CO0ON 3HAUMMOCTH XUMMHU JIJIsl COBPEMEHHOM
IUBUJIM3AaUMU: B €€ TyMaHUCTMUYECKON HaIpaBIIEHHOCTH |
Ba)XHOH POJIM B CO31aHUU HOBOM 0a3bl MaTepHaIbHON KyJIbTYpBI,
pelieHnn  TI00ambHBIX MpPOOJEeM  yCTOMYMBOIO  pa3BUTHUS
4eJI0BEYECTBA - CBIPBEBOM, DHEPreTHUYECKOM, IHIIEBOM U
HKOJIOTMYECKON  0€30macHOCTH, B  Pa3BUTHM  MEIUIIMHBL,
00eCreYyeHU! YCIOBUI YCIEUIHOTO TpyAda U SKOJIOTHYECKH
KOM(DOPTHOM JKU3HU Ka)KJOT0 WieHa oOlIecTBa;

JIPumn 27

€CTECTBEHHO-HAyYHON TIPaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH
METO/IOB IIO3HAHMS, HCIIOIb3YEMBIX B ECTECTBEHHBIX HAYKaX,
CHOCOOHOCTH UCIIOJIb30BaTh MOJIy4aeMble 3HAHUS Ul aHAIN3a U
OO0BSICHEHUS SBJIEHUN OKPYXAIOIIero MUPAa M MPOUCXOISANINX B
HEM M3MEHEHUH, YMEHHS J1elaTh 000CHOBaHHbIE 3aKITIOUEHHS Ha
OCHOBE HAay4HbIX ()aKTOB M HUMEIOUIMXCSA JaHHBIX C IENbI0
IIOJIY4E€HUS JOCTOBEPHBIX BBIBOJIOB;

JIPum 28

CIIOCOOHOCTH  CaMOCTOSTEJIBHO MCHOJB30BaTh XHUMHYECKHE
SHaHUA I PCHICHUA Hp06J'ICM B PCAIBHBIX JKHU3HCHHBIX
CUTyallUsIX;

JIPHI 29

WHTEpeca K MMO3HAHUIO M WCCIEIOBATEIbCKOW ESTEIBHOCTH;
TOTOBHOCTH U CIIOCOOHOCTH K HETMPEPHIBHOMY OOpa30BaHUIO U
camM000pa30BaHMI0, K AKTUBHOMY MOJYYSHHUIO HOBBIX 3HAHUH 1O
XMMHHU B COOTBETCTBHH C )KU3HEHHBIMH MMOTPEOHOCTSIMU;




JIPumn 30

HWHTEpeca K 0COOEHHOCTSIM TPYJa B Pa3IuvHBIX chepax
npoeCCUOHATBLHOMN 1eATEILHOCTH.

Kon
MeTanpeamMeTHOro
pe3yJabTara

Dopmynuposka memanpeomMenmHozo pe3yibmama

MP 1

3HaYMMble 7151 (POPMUPOBAHMS MHPOBO33PEHHs OO0ydaroIuxcs
MEXIUCIUIUIMHAPHbIE (MeXIpeIMETHBIE) oOuieHayYHbIe
HOHATUS, OTPAKAIOIIKE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa U
cnenn(rKy METoI0B MO3HAHUSA, UCTIONB3YEMBIX B €CTECTBEHHBIX
Haykax (MaTepusi, BEILECTBO, JHEPIUs, SBJIECHUE, IPOLECC,
CUCTeMa, HayyHbIH (paKT, IPUHLUI, TMII0TE3a, 3AKOHOMEPHOCTD,
3aKOH, TEOpHs, MHCClIeJOBaHUE, HAOIIOJEHUe, HU3MEpeHue,
AKCIIEPUMEHT U JPYTHE);

MP 2

yHUBEpcaJbHble  y4deOHble  JelcTBUS  (TO3HABaTeJbHbIE,
KOMMYHHUKaTUBHBIE, pEryJIATUBHBIE), o0ecreunBaroye
dbopmupoBaHre (YHKIMOHAJIBHONW I'PAaMOTHOCTH M COLMAJIbHON
KOMIIETEHIIMHY 00Y4aroIINXC;

MP 3

CHOCOOHOCTh ~ OOY4YaroOLIMXCA  MCIOJIb30BaThb  OCBOCHHBIE
MCKIUCHUIITIMHAPHEIC, MHPOBO33PCHUYCCKUC 3HaHUA nu
YHUBEpCaJbHblE Yy4yeOHble JEHCTBUS B IO3HABATENBHOM H
COLIMAJIbHOM ITPAKTHKE.

Kon
IIpeameTHoOrO
pe3yjabTara

DopmynupogKa npedmMemHnozo pe3yibmama

1P 1

c(OpMHPOBAHHOCTh NPEICTABICHUNH O MecTe XUMHUH B COBPEMEHHOM
HAay4yHOM KapTHHE MHpa; MOHUMaHHE POJU XUMHUU B (HOPMHUPOBAHHUU
Kpyrozopa u (yHKIMOHAJIBHONW I'PaMOTHOCTH 4YeJOBEKa Ui PEeLIeHUs
IIPAKTHYECKUX 3a/1a4;

1P 2

BJIAJIEHUE OCHOBOITOJIarafOIINMU XUMHUYECKUMHU MOHSTHUSIMH,
TEOPUAMH, 3aKOHAMU M 3aKOHOMEPHOCTSAMU; YBEPEHHOE IMOJb30BaHHUE
XUMHUYECKON TEPMUHOJIOTUEN U CHMBOJIMKON;

I1P 3

BIIaJICHUE OCHOBHBIMH METOJIaMH HAYIHOTO ITO3HAHMUS,
UCIIONIb3YEMBIMA B XHMHH: HAOJIOACHHE, OMHCAHHUE, W3MEpPEHUE,
AKCIIEPUMEHT; yMEHHE 00padaThiBaTh, OOBSICHATH PE3yJabTAThHI
MPOBEAEHHBIX ONBITOB M JENaTh BHIBOJIbI; TOTOBHOCTh U
CIOCOOHOCTH MPUMEHSITH METO/IBI TIO3HAHUS TIPU PEIICHUN
MPAKTUYECKUX 3a/1a4;

IIP 4

c(OpMUPOBAaHHOCTh yYMEHHS JlaBaTh KOJUYECTBEHHbIE OLIEHKH
Y IPOBOAMTD PACUYETHI M0 XUMUYECKUM (POpPMYJIaM U YpaBHEHUSM;

IIP S

BJIAACHUC IIpaBUJIaMU TCXHUKH 0e30omacHOCTH IIpru HCIIOJIB30BAHUN
XHUMHUYCCKUX BCIICCTB,

IIP 6

c(OpMHUPOBAHHOCTh COOCTBEHHOW TMO3MLIUU MO OTHOLIEHUIO
K XMMUYECKOH MH(OPMAINH, TOJTYy4aeMOM U3 pa3HbIX HCTOYHUKOB.




Kon Dopmynuposxka KomnemeHyuu
KOMIIeTEeHIIUH
OK 1. Bri6upath criocoOsI pereHus 3a1a4 npodeccHoHaIbHOM IS TeIIbHOCTH
MIPUMEHUTEIBHO K PA3JIMUYHBIM KOHTEKCTaM
OK 2. Hcnonb30BaTh COBpEMEHHBIE CPEJICTBA MIOKUCKA, aHAIN3a U UHTEPIIPETALIMH
nH(popManuy U HHPOPMAITMOHHBIE TEXHOJIOTHH ISl BBITOJIHEHUS 33129
npoeccroHaIbHO e TENbHOCTH
OK 4. D dexTnBHO B3aNMOICHCTBOBATH U PA0OTATh B KOJUIGKTHBE U KOMAaH/IC
OK 7. ConelicTBOBaTh COXPaHEHHUIO OKPYKAIOIIEH CPelbl, peCypcocOepeKeHHIO,
MIPUMEHSITh 3HAHHUS 00 U3MEHECHUHU KITUMaTa, IPUHIIUITEI OePEKITNBOTO
MIPOU3BOJICTBA, 3(PPEKTUBHO NEHCTBOBATH B YPE3BBIYANHBIX CUTYAIUSIX
Kon Dopmynuposka npogheccuonanbHoli KomMnemeHyuu
KOMIIETEeHIIUH
BoIABISTS NH1I, HYKIAIOIKUXCS B COLUATBHOM 3aIIUTE, U OCYIIECTBIATh UX
IIK 2.2. y4eT, HCHOJIb3Ys HH(POPMALMOHHO-KOMITBIOTEPHBIE TEXHOJIOTHH.
Opranu30BbIBaTh U KOOPJAUHHUPOBATH COLIMAIBHYIO padOTy C OT/IEIbHBIMHU
IIK 2.3. JIMIIAMH, KATETOPUAMU IPAKIAH U CEMbIMM, HYKIAIOIMMKCS B COLUATLHON
MOJ/ICPKKE U 3aIIUTE.

2. CTpyKTypa H coaepxkaHue 001eo0pa3oBaTeIbHOM JUCHMILIMHBI

2.1. O0bem IUMCUMILIUHBI U BUABI Y4¢0HO pad0ThI

Buj yueOHoit padoThl Oobvem ¢ uacax
O0bem o0pa3oBaTe/IbHOI NPOrpaMMBbl JUCHUTINHBI 70
B T.4.
1. OcHoBHOE coepraHue 64
BT. U.:
TeopeTUIecKoe oOydeHne 30
MPaKTUYECKHUE 3aHATUS 24
71a0opaTOpHbIE 3aHATHS 10
2. IIpodeccuoHaTBLHO OPMEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 6
NPHUKJIATHOT0 MOIYJIA)
BT. 4.:




TEOpETHUECKOe 00yUeHne 2
MPAKTUYECKHUE 3aHITUS 4
UHIUBHIYAIbHBIA IPOCKT (Oa/Hem)*™ HeT
CamocrosiTeibHass pabora 35
2

IMpomexyrounas arrectamus ([13/3)

Bo scex aueiixax co 36e300uxotl (*) (6 cnyuae eé Hanuyus) ciedyem ykazams 00vbeM 4acos, a 8 ciyyae

omcymemeus yopams u3 Cnucka
**) Eciu npedycmompeH uHOUBUOYAIbHbILIL NPOEKM N0 OUCYUNIUHE, NPOSPAMMA NO €20 Peanu3ayuu

paspabamuviéaemcs OmoeabHoO



2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

HaumeHoBaHue Conep:kanue y4ye0HOro MaTepuasa (0OCHOBHOE M NPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), OBLeM 19COB dopmMupyemblie
pAa3iesioB U TeM Ja6opaTopHble M MPAKTHYECKHE 3aHATHS, PUKJIATHON MOLYJIb KOMIETeHIHH
1 2 3 4

OcHoBHOE coep:KaHue 64
Pasjnen 1. OcHOBBI CTPOeHMS BellleCTBA )
Tema 1.1. OcHoBHOe coJep:kaHue 4 OK 01
Crpoenne atoMoB | Teopernueckoe o0ydeHune 2
XAMHICCKIX CoBpemenHass MoJelnb CTpoeHHs aroma. CHUMBOJIMYECKUN S3BIK XMMHHM. XUMHYECKHN DJIEMEHT.
SJICMCHTOB 1 OnexTpoHHas KOH(purypanus atoma. Kmaccudukanms XMMHYECKHX DIIEMEHTOB (S-, P-, d-3J€MEHTHI).
Hprpoza BaneHTHBIE ~ DIEKTPOHBI.  BalleHTHOCTB.  DJEKTPOHHAss  NPUPOJa  XMMHYECKOW  CBSI3M. 2
XUMUYECKOH DJIEKTPOOTPHUIIATEIBHOCTh. BHIBI XHMHUYECKOH CBsA3M (KOBAJICHTHAs, WOHHAS, METAUINYECKasl,
CBA3H BOJOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHusI

IIpakTHYeckune 3aHATHA 2

Penienue 3aJaHuii Ha WCIHOJB30BAHUE XMMHYECKOM CHMBOJIMKM M Ha3BaHMN COEJMHEHHH IO

HOMEHKJIATYPE MEXKIYHAPOJAHOIO COK3a TEOPETHYECKONM W NPHUKIAIHON XUMHU U TPUBHAJILHBIX

Ha3BaHU JUIA COCTABIICHUS XMMHUYECKUX (OPMYJ IBYXaTOMHBIX COEIAMHEHHH (OKCHIOB, CYIb(HIOB,

THIPHUJIOB | T.I1.) M IPYTUX HEOPraHUYECKUX COETUHEHNI OTIAEIbHBIX KIIaCCOB. 2

[pakTHyecKre 3aaHus Ha YCTAHOBICHUE CBS3HM MEXKIY CTPOCHHEM aTOMOB XUMHYECKHX DJIEMEHTOB M

HEPHOJUYECKUM U3MEHEHUEM CBOWCTB XUMHYECKHMX DJIEMEHTOB M UX COEIAMHEHUH B COOTBETCTBHHU C

nostoxkeHreM [1epruoInvecKoil CHCTEMBI.

CamocrosiTeibHas padora 2

PacyeT KOJIMUECTBa IPOTOHOB, HEWTPOHOB, HJIEKTPOHOB B ATOMAaX PA3JIMYHBIX XUMUYECKHX DJIEMEHTOB. »

CocTaBjieHHEe CXeM CTPOEHHS M DJICKTPOHHBIX KOH(PHUIYpAIUi aTOMOB XMMHUYECKUX DJIEMEHTOB.
Tema 1.2. OcHoBHOe coaep:xaHue 3 OK 01
[Tepronnyeckuii | Teopernueckoe o0yueHmne 2 OK 02
3aKOH M TabIHIa [Meproanyeckas cucreMa XUMH9Ieckux siemenToB J[. . Menneneesa. OU3ndYecKuii CMBICI
JA.1. Menneneesa [Tepuoanueckoro 3akona J[.M. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX

3JIEMEHTOB, 00Pa3yeMBIX MMH MIPOCTHIX M CIOXKHBIX BELIECTB B COOTBETCTBUH C MOJIOKEHUEM 9

XUMHUYECKOro 3emenTa B [lepuonnueckoii cucreMe. MUpoBO33peHUYECKOE U HAYYHOE 3HAYEHUE
[Tepunonnueckoro 3akona /.M. Menneneesa. [Iporunoss JI.11. MenneneeBa. OTKphITHE HOBBIX
XUMUYECKUX DIIEMEHTOB.




IlpakTHYeckHe 3aHATHA

Pemrenne IMPAKTUKO-OPHUCHTUPOBAHHBIX TCOPETHICCKUX 3aI[aHI/II71 Ha XapaKTEPpHU3allui0 XUMHUYCCKUX
3JEMEHTOB «MeTallInuecKue / HEMETATHUCCKUE CBOﬁCTBa, QJICKTPOOTPULATCIIBHOCTD XUMHUYCCKUX

3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOCHHEM U MOJO0KEHUEM B IEPUOJUUYECKON CUCTEME !

XxuMuueckux ayemenToB /.M. MeHnieneeBa»

CamocrosiTeibHas padora 2

[ToaroroButh coobmenue Ha TeMy «OTKpPBITHE TEPUOJHUECKOTO 3aKOHA 2
Pa3nea 2. XumMnueckue peakuumn 15
Tema 2.1. Tumnsl OcHOBHOe coiep:KaHue 8 OK 01
XUMHUYECKUX Teopernueckoe o0yuenue 2
peakuuii Knaccudukanus u TUIIBI XUMUYECKUX PEAKIUil ¢ yuacTUEM HeopraHudeckux BeuiecTB. CocTaBieHue

YpaBHEHUH peakluii COeAMHEHUS, PA3I0KEHHU, 3aMEILIEHUsI, 0OMEHA, B T.U. PEaKIIUi TOPEHUS,

OKHUCJICHUSA-BOCCTAHOBJICHUSI.

YpaBHeHUs OKUCIEHUS-BoccTaHOBIIEHUs. CTeneHb okuciaeHus. OKUCIUTENb U BOCCTAHOBUTEIb. 2

CocraBiieHHE U YpaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN METO/I0M 3JIEKTPOHHOIO

Oananca. OKUCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIMU B IPUPOJIE, IPOU3BOACTBEHHBIX ITpoLIeccax U

YKU3HEJESATEIIbHOCTH OPraHU3MOB

IIpakTH4eckue 3aHATHSA 6

KonuuecTBeHHble OTHOLIEHUSI B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMUMHUHU U PacyeThl MO

YpaBHEHUSAM XHMHUYECKUX peakuuid. Monb Kak eAMHUIa KOJWYecTBa BellecTBa. MoisipHas macca.

3aKOHBI COXPAHEHHSI MAacChl U dHEpPTUH. 3aKoH ABoraapo. MomspHblii 00beM razoB. OTHOCUTETbHAS 6

TUIOTHOCTh Ta30B. PacdeTsl Mo ypaBHEHHMSIM XUMUYECKUX PEAKIMi C UCIIOIb30BAaHUEM MAacChl, 00beMa

(HOpMaJIbHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEIIECTBA

CamocrosiTeibHas paGora 2

CocraBieHre U ypaBHUBaHUE PA3IMYHBIX BUJIOB XUMUYECKUX PEAKIUH. 2
Tema 2.2. OcHoBHOe coJiep:kaHue 6 OK 01
ONEKTPOIUTHYECKA | TeopeTHuecKoe 0GyueH e 2 OK 04
A ACCOMMANMA M | Teopys »1eKTPOIUTHYECKON Aucconnanyuu. MOHBL. DIEKTPOIUTHI, HEdIEKTPOIUTEL. Peakiiuu HOHHOro
MOHHBIH 0OMeH obmena. CocTaBieHue peaklMii MOHHOrO OOMEHA IIyT€M COCTaBIEHUS MX IOIHBIX M COKpAlEHHBIX 2

HNOHHBIX ypaBHeHHﬁ. KncnoTHO-0OCHOBHBIC PCaKInu. 3a)1aH1/m Ha COCTaBJICHHUEC MOHHBIX peaKHI/II\/'I




JlabopaTropHble 3aHATHUS 4

JlaboparopHas padoTa “TuUNbl XUMHUYECKUX PEAKLIUNA™ .

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMUYECTBY UCXOJIHBIX U 00Pa3yIOLIUXCsl BEIIECTB) U MPU3HAKOB 4

XUMHYeCcKHX peakuuil. [IpoBesenue peakiuii HOHHOTO 0OMeHa, OTpeIeeHne Cpeibl BOJHBIX

pacTBOpOB. 3a/laHus HA COCTaBJICHUE HOHHBIX PEaKuil

CamocrosiTesbHasi padoTa 3

CocraBieHue peakifii rTiApoIIn3a BEUIECTB 10 3aJJaHHOMY 00pasiLy.

3

Pemenue 3a1a4y o KOHIEHTPALUSAM PACTBOPOB.
KonTposabsHas

CtpoeHue BelecTBa U XUMUYECKUE PEaKIINH 1
pabora 1
Pasznen 3. CTpoeHue 1 CBOMCTBA HEOPraHUYECKUX BeleCTB 17
Tema 3.1. OcHoBHOe coJep:kaHue 6 OK 01
Knaccupukanus, | Teoperuueckoe oGydenne 3 OK 02
HOMCHKJIATYPA M |TTpemver Heopranndeckoii xumun. Knaccudukarnms HeopraHHdecKnx BemecTs. [IpocThie U CIIOKHBIE 1K 3.3.
CTPOCHHE BemiecTBa. OCHOBHBIE KJIACCHI CIOKHBIX BEIECTB (OKCHIBI, THAPOKCHUIBI, KHCIOTHI, COJIM). B3anMocBs3h
HEOPraHUYCCKUX  |geopraHMYECKUX BEIICCTB. ATperaTHble COCTOsIHUS BemecTBa. Kprucrammaeckue u amopdHbie
BCIICCTB BellecTBa. TUIBl KPUCTAIIMYECKUX PELIETOK (ATOMHAsl, MOJIEKYJISIpHAsl, HOHHAsA, METAJIIMYECcKas). 3

3aBUCHUMOCTh (PU3UYECKUX CBOKCTB BEIIECTBA OT THUIA KPUCTAITUIECKON PEIIETKU. 3aBUCUMOCTb

XUMHUYECKOW aKTUBHOCTH BEIIECTB OT BUJIa XUMUYECKOM CBS3M M THIA KPUCTALTUYSCKON PEIIEeTKH.

[TprunHBl MHOTOOOpA3Usl BEIIECTB

IIpakTH4eckue 3aHATHSA 3

HomMmeHnkatypa HEOpraHM4YEeCKUX BEIIECTB: Ha3BaHUE BEIIECTBA UCXO/IA U3 UX XUMHUUECKOU (POpMyIIbI

WM COCTaBIIEHUE XUMUYECKOU (DOPMYITBI MCXO/SI U3 Ha3BAaHUS BEIIECTBA MO MEXIYHAPOIHON

(MIOITAK) miu TpuBHaIbHOM HOMEHKIIATYpE.

Pemenne mnpakThyeckux 3aJaHUN MO KiIaccU(PHUKAIMU, HOMEHKIAType M XHUMHUYECKUM (opmylam

HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KiIaccoB (yrapHbIil Tra3, YIVIEKHCIBIM ra3, aMMHak, ramnieHas 3

U3BECTb, HETAIICHAs! N3BECTh, MUTHEBAsI CO/IA U JPYTUX): HA3bIBATh U COCTABIATH (POPMYIBI XUMUUECKUX

BEIIECTB, ONPEENATh MPUHAJJIEKHOCTD K KJIaccy.

HcTounuku xumudeckoit uHpopmarmu (CpeacTB MaccoBOi HHpopMaIiy, ceTh IHTepHET u apyrue).

[Touck napopManuu 1Mo Ha3BaHUAM, HACHTHHUKATOPAM, CTPYKTYPHBIM (hopMysiaMm

CamocrosiTebHas paGora 3




CocraBiieHHe TeHETUYECKUX IIETIOYEK 10 3aJJaHHOMY 00pasiry.

Tema 3.2. ®usuko-| OcHOBHOe coep:KaHue OK 01
XUMHUYECKHE Teopernueckoe o0yuenue OK 02
CBONCTBA Mertamibl. O0mue pusznyeckne U XUMHUYECKHE CBOWMCTBA MeTaIoB. CriocoObl TOJIydYeHHS. 3HAUYCHHE HIK 1.3.
HCOPraHW4CCKUX  |pveTayioOB M HEMETAIOB B IMPHPOAC M IKM3HEICATEIILHOCTH 4YelOoBeKa W opraHu3MoB. Kopposwus
BCIICCTB METAJIJIOB: BUJIbI KOPPO3HH, CIIOCOOBI 3alIUTHl METAJIOB OT KOPPO3UU

Hemeramner. OOmue ¢u3nyueckue W XUMHYECKHE CBOWCTBA HEMETAUIOB. THUIWYHBIC CBOMCTBA

HeMerauioB [V— VII rpynm. Knaccudukanust 1 HOMEHKIaTypa COeTMHEHUN HeMeTauioB. KpyroBopoTsl

OMOreHHBIX 2JIEMEHTOB B IPUPOJIE

XVMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEIECTB (OKCHI0B, THIPOKCUIOB, KHCIIOT,

coJielt u Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BELECTB, BOJOPOIHBIX COETUHEHUH,

BBICIIIMX OKCHJIOB M THAPOKCHIOB

IIpakTHYeckue 3aHATHSA

CocraBieHrue ypaBHEHHH XMMHMYECKHUX PEAKIUl C ydacTHEM IPOCThIX U CIIOKHBIX HEOPTaHUYECKUX

BEUIECTB: METAUIOB M HEMETAJUIOB; OKCHIOB METAJJIOB, HEMETA/NIOB U aM(OTEPHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHCIOT, OCHOBaHMA U aMQOTEPHBIX THAPOKCHAOB; HEOPraHUYECKHX COJICH,

XapaKTEepU3YIOLUX UX CBOKCTBA.

Pemennie mpakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKHUX 3a/JlaHUi Ha CBOWCTBA, COCTaB, MOIYYCHHE U

0e30MacHOe HCIOJb30BaHUE BAXKHEHIIMX HEOPraHMYECKHX BEIIECTB B OBITY M MPaKTHYECKOU

JESITEIBHOCTH YEJIOBEKA

CamocrosiTeibHas padora

[ToaroToBka cooOLIeHNS WM TIPE3EHTAllUK Ha OJIHY U3 TeM: «J{o0bIua, nepepaboTka U MpUMEHEHUE

QIIOMUHUS B COBPEMEHHON TPOMBIIIIEHHOCTHY, «Jl00bIua, nepepaboTka U IpUMEHEHHE MEH B

COBPEMEHHOM MPOMBIIUIEHHOCTHY, «IIpON3BOACTBO M MPUMEHEHHE raJIOTEHOB B COBPEMEHHOMN

IIPOMBIIITIEHHOCTH.
Tema 3.3. OcHOBHOe coep:kaHue OK 01
Unentnduranus | JlaGopaTropHbie 3aHATHS OK 02
HEOPraHrdeCKuX | JlagoparopHas pabota «/neHTHdUKanus HeOPraHMIECKUX BEIIECTB. OK 04
BEIICCTB Pemenune skcrnepuMEHTAIbHBIX 3a4ad 0 XHMHUYECKMM CBOMCTBAM METAUIOB M HEMETALIOB, I10

PacIO3HABAHMIO U MTOJIIYYECHUIO COCIMHEHNI METAJUIOB U HEMETAJUIOB.
WnenTudukanyss HEOPraHUYECKUX BELIECTB C HCIOJIb30BAaHHEM HUX (DU3MKO-XMMUYECKHUX CBOMCTB,
XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHble peaknuu Ha cynbdar-, kapOOHAT- U XJIOPHJ-




AHHUOHBbI, HA KaATHOH aMMOHUI

KoHnTtpoubHasn .

CBolicTBa HEOPTaHUYECKUX BEILLIECTB 1
padora 2
Paznea 4. CTpoeHne 1 CBOMCTBA OPraHU4eCKUX BellecTB 14
Tema 4.1. OcHOBHOe coiep:KaHue 4 OK 01
Knaccupukanus, | Teopernueckoe oGydyenue 2
CTpoeHHNE " [losiBneHue u pa3BUTHE OPraHUYECKOW XUMUU Kak Hayku. [Ipenmer oprannueckoin xumuu. Mecto u
HOMCHKJIaTypa 3HaUEHUE OPTraHUYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HaYK.
OpPraHUYECKUX XHUMHYECKOE CTPOCHUE KAK MOPSIOK COCAUHEHUST aTOMOB B MOJIEKYJIE COIVIACHO MX BaJEHTHOCTH.
BEILIECTB OcHOBHBIE TOJIOKEHUSI TEOPUM XMMHUYECKOTO CTPOEHUsl opraHumdeckux coeauHeHuid A.M. bytieposa.

VYriiepoaHblii CKEJNEeT OPraHMYeCKOM MOJIEKYJbl. 3aBUCHUMOCTb CBOMCTB BELIECTB OT XUMHUYECKOI'O

CTpOEHUS MOJIEKYJ. MI3oMepusi U U30MepHI. 2

[Tonstne o QynkuuoHanpHoii rpynne. Pagukan. IlpuHnunel KiaccuPUKAMU OpPraHUYECKUX

coequHeHUN. MexayHapoaHas HOMEHKJIAaTypa W IPUHLUIBI HOMEHKJIATYpbl OpPraHUYEeCKUX

coenquHeHuil. [loHsTHE 00 a30TComEpKalIMX COCTUHEHHUSIX, OHOJOTMYECKH AaKTHUBHBIX BEIIECTBAX

(yrnmeBomax, Xupax, Oelkax U Jp.), BBICOKOMOJIEKYJISIPHBIX COEOMHEHMSIX (MOHOMEp, IOJUMED,

CTPYKTYpPHOE 3BEHO)

IIpakTH4yeckue 3aHATHS 2

Homenknarypa opraHMyYecKMX COEIMHEHUH OTAEIbHBIX KJIacCOB (HACHILICHHBIC, HEHACBILICHHBIE U

apoOMaTUYeCKHUEe YIJIE€BOJIOPO/Ibl, CIIUPTHI, (PEHOIBI, albAETH/Ibl, KETOHbI, KAPOOHOBBIE KUCIOTHI U JIp.)

CocraBiieHHE TOJIHBIX U COKpPAILEHHBIX CTPYKTYPHBIX (DOPMYJI OpPraHMYECKHX BELECTB OTIEJIbHBIX 5

KJIACCOB, HCIOJB3ysd HX Ha3BaHUS IO CHCTEMAaTHYeCKOW M TPHUBHAJIBHON HOMEHKJIAType (3THJIEH,

aleTHIIeH, TIHMIEepUH, (eHos, QgopMmanbIeruja, yKCycHas KHUCIIOTa, INuiuH). Pacdersl mpocreiimieit

(bopMyIbl OpraHMyeCKO MOJIEKYJIbI, UCXOsI U3 AIIEMEHTHOT0 cocTana (B %)

CamocrosiTenbHas padora 3

[TonroroBuTh noKIan Ha TeMY: «POJb OTEYECTBEHHBIX YUEHBIX B CTAHOBIECHUH U Pa3BUTUU MUPOBOI 3

OpPraHUYECKON XUMHUN».
Tema 4.2. OcHoBHOe coep:kaHue 5 OK 01
CaoiicTBa Teopernueckoe ody4eHue 2 OK 02
OpPraHN49CCKuX OU3BNKO-XUMHUECKHE CBOWCTBA OPraHUYECKUX COCIWHEHHHM OTACNIBHBIX KJIacCoB (0COOCHHOCTH OK 04
COEIMHEHUI KJIaccu(UKaUU 1 HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTMYECKHH psif v o01as popmyiia; U3oMepus; 1

(bu3HYEeCKre CBONCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI IMOTYyYEHHUS):




— TpeAeNbHBIE YITIEBOAOPObl (aJKaHbl M IUKIIOAJKaHbl). ['opeHne MeraHa Kak OJWH M3 OCHOBHBIX
MCTOYHUKOB TEIUIA B IPOMBILIUIEHHOCTH U ObITY. CBOMCTBA NPUPOIAHBIX YTIEBOJOPOJIOB, HAX0XK/ICHUE B
pUPOJIE U MPUMEHEHHUE AJIKAaHOB,;

— HempelenbHble (QJIKeHbI, alKUHBI W aJIKaJWEHbl) U apOMaTUYECKUE YIIEeBOJOponbl. [opeHue
aleTUJICHA KaK HICTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHH JUIsl CBAPKU U PE3KH METAJIJIOB

— KUCJIOPOACOepkKAIINUE COSANHECHHSI (CITUPTHI M (DEHOJIBI, KAPOOHOBBIC KUCIOTHI ¥ A(UPHI, aTbJICTHIbI
U KETOHBI, >XHPBI, yriaeBojsl). [IpakTHdyeckoe NPUMEHEHHE HTWICHIJIMKOMS, TJIMIIEpUHA, (eHOIa.
[Tpumenenue Qopmanpaeruaa, ameTanbAeTHaAa, YKCYCHOM KHUCIOTh. Mblla KaK COJM  BBICIIUX
KapOOHOBBIX KUCIIOT. MoroIe CBOMCTBA MbLIa

— a30TCOoJEpXalllue COeIMHEHUs (aMMHBI M AaMHMHOKUCIOTBHI, Oenku). BbicokoMonekymsipHble
COeMHEHUS (CUHTETUYECKHEe U OMOJIOTHYECKU-aKTUBHBIE). MOHOMEp, OIUMEpP, CTPYKTYPHOE 3BEHO.
ITonuMepur3anus 3TUIEHAa KAK OCHOBHOE HAMPABJIEHUE €0 UCIIOIb30BaHUSA.

I'eneTnyeckasi CBA3b MEXY KJIACCAMHM OPTaHMYECKUX COCUHEHUN

IIpakTH4yeckue 3aHATHS

CBoiicTBa OpraHMYECKMX COEJMHEHUH OTAEIbHBIX KJIACCOB (TpUBHAIBbHAS M MEXAyHapoJHas
HOMEHKJIaTypa, XUMUYECKUE CBOMCTBA, CIIOCOOBI MOJyUEHUs): MPEesIbHbIE (QIKAaHbl U LUKIOAIKAHBI),
HernpeebHble (AIKEHbI, JIKMHBI U aJIKaJMeHbl) 1 apOMaTUYECKHE YIIIeBOAOPOAbI, CHUPTHI U (DEHOIBI,
KapOOHOBbIE  KHCJIOTBI W  SQUPHI, aTbACTHIBI W  KETOHBl, AaMHHBI H  aMHUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COE€IUHEHMS. 3aJaHus Ha COCTaBJICHHE YPaBHEHUN XMMHYECKUX PEaKLHUH C
y4acCTHUEM OPTaHWYECKUX BEIECTB HA OCHOBAHMM X COCTaBa M CTPOEHUs

CocraBineHue cxeM peakiuii (B TOM YHCIE M0 TPEAJOKEHHBIM IIeToYKaM IpeBpalleHuit),
XapaKTepU3YIOIINX XUMHUYECKHUE CBOWCTBA OPraHMYECKHUX COEAMHEHUN OTAENbHBIX KJIAcCOB, CIIOCOOBI
UX TIOJIy4eHHs M HaA3BAHUE OPraHUYECKUX COCIMHEHMM II0 TPUBHAIBHOM WM MEXAYHapOIHOU
CHUCTEMAaTUYECKOM HOMEHKJIATYype.
Pemenne mpakTUKO-OPUEHTHUPOBAHHBIX TEOPETHUYECKUX 3aJaHMl Ha CBOMCTBA OPraHUYECKHUX
COEIMHEHUH OTJENbHBIX KJIACCOB

JlabopaTopnas paGora

JlaboparopHas padoTta “IIpeBpaliieHuss OpraHMYECKUX BEIIECTB IIPU HarpeBaHuu".
[TonydyeHnue sTUIeHa U U3yYEHHE €ro CBOMCTB. MoenupoBaHie MOJIEKYJI U XUMHUECKUX MPeBpaIleHuit
Ha IpUMepe dTaHa, ITHIICHA, AlleTUIICHA U JIp.

CamocrosiTeibHass padora

IToaroroBka COO6H.ICHI/I${, MpE3CHTAallMU HA OJHY U3 TCM:

«ODKOIOTHUECKHUE ACIIEKTHI NCITOJIb30BaAHUS YIIJICBOAOPOAHOTO CBIPBA, «IKOHOMHYECKHE aCIEKTEI




MEXIYHApOJAHOIO COTPYIHUYECTBA MO UCIIOJIB30BAHUIO YIIIEBOAOPOJHOTO ChIpbs»; «McTopus
OTKPBITHUS U Pa3padOTKU Ta30BBIX U HEPTIHBIX MecTOpokAeHU B Poccuiickoit deneparmmy.

Tema 4.3. OcHOBHOe coiep:kaHue 4 OK 01
Unenrtudurauus | Teopernueckoe oGydenne 2 OK 02
OPTaHIHCCKIX buooprannueckue coenuHenus. IlpumeHenue u Ouosorndeckas poib yrieBoaoB. OKucIeHHE OK 04
BCILIECTB, X yIJIEBOAOB — WCTOYHUK DSHEPrHHM JKUBBIX OpraHu3MoB. OOnacTH NPUMEHEHUS AMHHOKHUCIOT. 1 IIK 1.3.
SHATCHHC 1 [TpeBpamenust OenkoB NUIIM B opraHu3Mme. buonornueckue ¢yHkuun OenkoB. buonoruueckue 1K 2.3.
IPUMCHCHHC B ¢dyHKIMY KUpOB. Pojb opranndeckoil XuMuM B pelieHny Npo0IeM NHUIEeBOi O€301MacCHOCTH MK 3.3.
ObITOBOI M .| Posib opraHuueckoll XUMHHM B pEIICHHH NPOOJIEM 3SHEPreTHYecKoi Oe30MacHOCTH, B pa3BUTHH
HPOH3BOACTBCHHON MEIUIUHBI, CO3/JaHUHM HOBBIX MaTepUaJIOB, HOBBIX HCTOYHHUKOB 3HEPrUM (aJbTEPHATUBHBIE HCTOYHUKH
ACATCILHOCTH sHepruu). OnacHOCTh BO3JAEUCTBUS HAa JKUBbIE OpPraHU3Mbl OpPraHUYECKHUX BEIIECTB OTIENbHBIX 1
Helosexa KJIacCcOB (YIJIEBOAOPOAbI, CHUPTHI, (PEHOJIbI, XJIOPOPraHUYECKUE IMPOU3BOAHBIE, AIBIETUABI U Ap.),

CMBICJI ITOKa3aTellsl NpeIeNbHO JOIYCTUMON KOHIIEHTPAIUH

JlabopaTropHblie 3aHATHSI 2

JlaGopatopHas paborta: “MaeHTudukanus opraHMyecKuX COEAMHEHUHN OTIEIbHBIX KI1acCOB”

WnenTudukaiysi OpraHMueCcKuX COSTMHEHUI OTIEIBbHBIX KJIACCOB (Ha MpUMepe allbJeTHA0B, KpaxMaiia,

YKCYCHOH KHCJIOTBI, O€IKOB M T.I.) C MHCHOJIb30BaHMEM UX (PU3MKO-XUMHUYECKUX CBONCTB H

XapaKTepHBIX KauyeCTBEHHBIX peakuuil. [leHarypauus Oenka npu HarpeBaHuu. L[BeTHble peakuuu 2

0enkoB. BO3HMKHOBEHHE AHAJIUTHUYECKOTO CHTHAJAa C TOYKH 3PEHHUS XMMHUYECKHX IPOLIECCOB INpPHU

MPOTEKaHWU Ka4yeCTBEHHOM peaKIINH, O3BOJISIOIIEN HACHTU(PUIIMPOBATH NPEAJIOKEHHbIE OPraHnYeCKre

BEIIECTBA

CamocrosiTeibHas padora 3

[ToaroToBka AOKJIa/1a MM MPE3EHTALMU HA OJTHY U3 TeM IO BBIOOpY: «3aMeHa KHUPOB B TEXHUKE

HENUIIEBBIM CBIPbEM», «CpEICTBa THTUEHBI HA OCHOBE KUCIOPOACOACPKAIIUX OPraHUYECKUX 3

coeanHeHuiy, «Cunternyeckue moromue cpeactsa (CMC): 10CTOMHCTBA U HEAOCTATKU» U JIP.
Kontpounas CtpyKTypa B CBOKWCTBA OPIraHUYECKUX BEIIECTB 1
pa6ora 3
Paspean S. Kunernyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIui 5
Ckopoctb OcHoBHOE coaepKaHue 5 OK 01
XUMHYECKHUX OK 02

Teopernueckoe o0yuenue 3




peaxiuii. CkopocThb peakluu, €€ 3aBHUCHUMOCTh OT Pa3jM4YHbIX (PAKTOPOB: MPUPOIBI PEarupyrolluXx BeEHIECTB,
XUMHYECKOE KOHI[EHTPAllUU pEarupyomux BeUIeCTB, TeMIepaTypbl U IUJIOMAAU PEAKIHOHHOW MMOBEPXHOCTH.
paBHOBeCHE TennoBble 3¢ (EeKTh XUMUYECKUX peakiuii. DK30- U SHAOTCPMHUUECKUE, PEAKIIHH.
OOpatumocTh peakuuii. XUMHUYECKOE DPABHOBECHE M €ro CMEIICHHWE IOJ ACHCTBHEM pPa3IuYHbIX
(dakTOpOoB (KOHIIEHTpALUS PEarcHTOB WM MPOIYKTOB PEAaKIMH, TaBICHUE, TEMIIEpaTypa) s CO3IaHuUs
ONTHMAJIBHBIX YCJIOBUM NMPOTEKaHU XUMHYeCKUX rponeccoB. [Ipunmun Jle [larense
IIpakTH4eckne 3aHATHA OK 01
PemieHne MpakTUKO-OPUCHTHPOBAHHBIX 3a[JaHUil Ha aHaiu3 (aKTOPOB, BIUSIONIMX HAa HM3MCHCHHE OK 02
CKOPOCTH XMMHYECKON pEakiuu, B T.4. C MO3HUIMIA IKOJIOTUYECKH 11€TIECO00PA3HOTO MOBEACHUS B OBITY
U TPYZOBOM NESTETHHOCTH B LENISAX COXPAHEHUS CBOETO 3710POBBS 1 OKPY)KAIOLIEH MPUPOTHON CPEIbI.
Pemennie mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHuii Ha mnpuMeHenue mnpuHnumna Jle-Illarense s
HAXOXXJCHUS HAINPaBICHUS CMEIICHUS pPABHOBECHS XWMHYECKOM peakuuu W aHanmu3 (HaKTOpOB,
BIUSIONINX HA CMEIEHUE XUMUYECKOT0 PAaBHOBECHS
CamocrosiTesibHas paGora
Pemienue 3a1a4 Ha CKOPOCTh XUMHUYECKOW PEAKIIUU M CMEIIEHNE XMMHYECKOTO PaBHOBECHUS TI0
3aJlaHHOMY 00pas3iry.
Paznea 6. PacTBOpsI
Tema 6.1. OcHoBHOe coaep:kaHue OK 01
Hownstre o Teopernueckoe odydenne OK 02
pacTeopax PacTBOpeHre Kak (M3MKO-XUMHUUYECKHMA mporecc. PactBopbl. CrmocoOGbl NMPUTOTOBJIEHUS PACTBOPOB. OK 07
PactBopuMocTb. MaccoBass 107 pacTBOpeHHOro BemiectBa. CMBICH MOKa3aTens MpeaeiabHO
JIOITYCTUMON KOHIIEHTPAIMH U €T0 UCIIOJIh30BAHNE B OI[EHKE IKOJIOTHIECKOI 0€301macHOCTH.
[TpaBuna sKOIOTMYECKH Ie1eCO00Pa3HOro MOBEJACHUS B OBITY M TPYAOBOH NEATETBHOCTH B LENAX
COXPAHEHHUS CBOETO 3JI0POBbA M OKPYKAIOIIEH MPUPOJHON CPEbl; OMACHOCTh BO3JCUCTBUSA HA YKUBBIC
OpraHU3MbI ONPE/IETICHHBIX BEILECTB.
Pemenne npakTUKO-OpUEHTHPOBAHHBIX PACYETHBIX 33J]aHUN HA PACTBOPHI, UCIOIB3yeMbIe B OBITOBOI U
IPOM3BOJICTBEHHOM 1€ TEILHOCTH YeJIOBEeKa
CamocrosiTeibHas padora
Penrenue 3a1a4 Ha MPOLIEHTHYIO ¥ MOJIIPHYIO KOHIIEHTPALIMIO PAaCTBOPOB IO 33JaHHOMY 00pasity.
Tema 6.2. OcHoBHOe coaep:xkaHue OK 01
Hccnenopanue JlaGopaTopHbie 3aHsATHS OK 02




cBOICcTB pactBopoB |JIaboparopnast pabota «IIpurotoBnenue pacTBOpoB». OK 04

[TpuroTtoBneHne pacTBOPOB 3aJaHHON (MaccoBOM, %) KOHLIEHTpALUHU (C MPAaKTUKO-OPHUEHTUPOBAHHBIMU 2

BOIIPOCAMH ) U OTIPE/IeTICHUE CPE/Ibl BOAHBIX PACTBOPOB.

Pemenue 3a1a4 Ha PUTrOTOBJICHHE PACTBOPOB
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJeP:KaHUeE (COAepKAHUE TPUKJIATHOTO MOIYJIs1)
Paznen 7. XuMmus B ObITY H IPOM3BOJACTBEHHOI 1eATEILHOCTH YeJ0BeKa 6 OK 01
Xumusi B ObITY U |OcHOBHOE coepKaHue 6 OK 02
TIPOU3BOACTBCHHOM Teoperuueckoe 00yueHue 2 OK 04
NesITeNIbHOCTH v = = OK 07
HEIOBCKA Hogeiinne noctuxeHuss XMMUYECKOW HAYKH U XUMUYECKON TeXHOJIOruu. Poib xumuu B obecrieueHun

9KOJIOTHYECKOH, SJHEPTeTUYECKON U MUIIEBOM 0€30MacHOCTH, pa3BUTHH MeIuIMHBL. [IpaBuia noucka u 5 1K 2.3.

aHaJIM3a XUMHUYECKOH WH(OpMAIMK W3 PA3IMYHBIX HCTOYHUKOB (HAydYHas W Yy4eOHO-HaydHas IIK 2.3.

JUTepaTypa, CpeicTBa MaccoBoii nHpopmanuu, cetb IHTepHeT)

IIpakTHyeckne 3aHATHA 4

[Touck m aHanM3 KEWCOB O NMPUMEHEHHH XWMUYECKMX BEHIECTB M TEXHOJOTHUW C y4eToM Oymymieit

npoecCHOHANBHOM  NEATENbHOCTH MO  TeMaM:  Ba)KHEWIINME  CTPOMTENbHBIE  MaTepHallbl,

KOHCTPYKIIMOHHBIE ~MaTepuajbl, KpPacKH, CTEKJIO, KEepaMHKa, MaTepHallbl JJId JJICKTPOHHUKH, 4

HAaHOMAaTepHalibl, TEKCTHJIbHbIE BOJIOKHA, HCTOYHUKUA DSHEPIUU, OPraHUYEeCKHe U MUHEPaJbHBIC

yI00peHus, JICKAPCTBEHHBIEC BEIIECTBA, OBITOBAST XHUMHUSI.

3amuTa: [IpencraBnenue pe3yabTaToB penieHus: KeiHcoB B opMe MUHH-JIOKIA/a C MPe3eHTaIuei

IIpome:xxyTouHasi aTTecTanus Mo JUCHUNJINHE (324eT) 2

Bcero
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3. YCJOBUS PEAJIU3ALIMM ITPOTPAMMBI YYEBHOM
JUCHUIIIAHBI

3.1. TpeboBaHusi K MHUHHUMAJBHOMY MATEPHAIbHO-TEXHHYECKOMY
o0ecrne4eHn 10

g peanu3anuyd TPOrpaMMbl  YY€OHOW UCIUIUIMHBI TMPETYCMOTPEHBI
CIICYIOIINE CIICIIHATbHBIC TOMEIIICHUS:

Kabuner « Xumuny.

[Tomenienne kaOuHeTa MOJDKHO YAOBIETBOPATH TpeOoBaHusiM CaHUTap-
HO-3MHEMHOIOTHYecKiX TpaBwit U HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAIIICHO THIOBBIM 00OpYyIOBaHUEM, YKa3aHHBIM B HACTOSIINUX TPEOOBAHUAX, B
TOM YHCJIE CIEeNUAIN3UPOBAHHON y4eOHOW MeOenblo U CpeACcTBaMU OOydeHHS,
JIOCTaTOYHBIMH ~ JJI1  BBITIOJHEHHUS TpeOOBaHM K YPOBHIO IOATOTOBKHU
oOydJarommxcs.

O6opynoBanmne yueOHOro kabmHera:

- HarJsgHbIe MOCOOMs (KOMILIEKThI Y4eOHBIX TaOJHWIl, CTEHIOB, CXEM,
IJIaKaTOB, MOPTPETOB BHIJAIOIIMXCS YUEHBIX B SI3IKO3HAHMS U JP.);

- JTUAAKTHYECKHE Marepuaibl (3aJaHusl 1 KOHTPOJBHBIX paboT, s
Pa3HBIX BUIOB OIIEHOYHBIX CPEACTB, SK3aMEHA H JIp.);

- TEXHUYECKHUE cpelcTBa o0OydeHUs (MEPCOHANbHBIA KOMIBIOTEP C
JUIIEH3UOHHBIM TIPOTPAMMHBIM 00CCTICUCHHEM; MYJBTUMEIUHHBIA TMPOEKTOD;
WHTEPAKTHUBHASI IOCKA, BHIXO]] B JIOKAIIBHYIO CETh);

- 3au1bl (OMOIMOTEKA, YNTATIBHBIN 3211 C BBIXOJOM B ceTh IHTEpHET).

3.2. HapopmanuoHHOe oOecnedeHne peau3auu NporpaMmmMbl

Jist peanuzanuu mporpamMMmbl  OUOIMOTEYHBIM (QoHI 00pa3oBaTebHON
OpraHu3allid WMEeT TIeYaTHbhle M DJCKTPOHHBIE OOpa3oBaTelbHBIE U
WHOOPMAITMOHHBIE PECYPChl, PEKOMEHJOBAaHHBIC i HUCIOJIb30BAaHUS B
o0pa3oBaTeIbLHOM MPOIEcce, HE CTapIIe MATH JIET C MOMEHTA U3JaHuS.

OcHOBHBIE TeYaTHbIE U31aAHUSA
1. Xumusa. 10 knacc. YryOnéHHbelii ypoBeHb: yueOHuk/ B.B. Epemun, H.E.

Kysemenko, B.W. Tepenun, A.A. Ipo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna.
— M.: IIpocBemienue, 2022. — 446, [2] c.: ui.

2. Xumus. 11 xmacc. YrnyOonéuueiii ypoBenb: yueOHuk/ B.B. Epemun, H.E.
Ky3pmenko, A.A. [dpo3nos, B.B. Jlynun; nmoxg pea. B.B. Jlynuna. — M.:
IIpocgemienue, 2022. — 478, [2] c.: ui.

3. AxdunorenoBa, M. B. Xumusa: yd4eOHMK M TPAKTUKyM [JIsi CPEIHETO

npodeccuoHanbHoro oopazosanus / . B. Audunorenora, A. B. babkos, B. A.

[TonikoB. — 2-¢ u3m., ucnp. u aon. — Mocksa: UznarensctBo HOpaiit, 2022, —

291 c.

3.Ileronuxuna, H. A. O6mas xumus: yueonuk ans CIIO / H. A. Illeronuxuna, JI.

B. Munaesckas. — Canxkr-IlerepOypr: Jlans, 2021. — 164 c.



JlonoTHUTE IbHbIE HCTOYHUKH

1.  Xwumws. YrinyOneHuslit ypoBeHb. 10—11 kimaccel: pabouast mporpamma K
muaun YMK B.B. Jlynuna: ydeOHO-Meroauueckoe mnocobue / B.B. Epemun,
A.A. Jlpo3nos, 1.B. Epemuna, 2.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.

2. Meronuueckoe nocobue k yueOuuky B. B. Epemuna, H. E. Ky3pmenko,
B.1. Tepenuna, A. A. Jlpo3noBa u ap. «Xumus. YTIIyOJIeHHBIA ypoBeHb». 10
kimacc / B. B. Epemun, A.A. JlpozmoB, U.B. Epemmna, B. . MaxonuHna,
O. 10. Cumonoga, 2.10. Kepumos. — M.: [Ipoda, 2018. — 339 c. : um.

3. Meroaunueckoe nocodbue k yueonuky B. B. Epemuna, H. E. Ky3sMenko,
A. A. [pozgoBa u ap. «Xumus. YriayOneHHbI ypoBeHb». 11 kimacc / B. B.
Epemun, A.A. JIpo3nos, U.B. Epemuna, H.B. Bonkosa, H.B. ®upcrona, 3.10.
Kepumos. — M.: Jlpoda, 2018. — 423 c. : ni.

4. Tycesa, E. B. Xumus g CIIO: yuebno-metoaunueckoe nocodue / E. B.
['ycea, M. P. 3uranmmuna, /. 1. KynmukoBa. — Kazans: KHUTY, 2019. — 168 c.
— ISBN 978-5-7882-2792-4. — TekcT: sneKkTpoHHBIA // JlaHb : AIEKTPOHHO-
oubnuoreunass cucrema. — URL: https://e.lanbook.com/book/196096 (nmara
obOpamienus: 14.10.2022). — Pexxum nocTyma: st aBTOPHU3. MOIb30BaTENEH.

5.  Yepnukona, H. FO. XuMus B 70CTYyTHOM H3JIOKEHUU: YUEOHOE TTOCOOUE
s crio / H. FO. YepaukoBa. — 2-e uzn., crep. — Cankt-IlerepOypr: Jlanb, 2022.
— 316 c. — ISBN 978-5-8114-9500-9. — Texkct: snextpoHHb // JlaHb:
3JIEKTpOHHO-OMOMoTeunas cucrema. — URL: https://e.lanbook.com/book/195532
(mata obpamenusi: 14.10.2022). — Pexxum nocTtyma: ajisi aBTOpU3. MOJIb30BaTeIEH.

6. IlleBuunpina, JI. B. Xumusa: yue6noe nmocodue / JI. B. llleBHumnpina, A.
N. AnapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-
4. — Texkcrt: aneKkTpoHHbIN // JlaHb: 351eKTpoHHO-OUOIMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/118505 (nmata oOpamenusi: 14.10.2022). — Pexum
JOCTYyIA: JUIsl aBTOPU3. MOJIb30BaTENEH.

7.  bmunos, JI. H. Xumus: yue6nux nns CIIO / JI. H. baunos, U. JL
[lepdunona, T. B. CokonoBa. — 2-e uzn., crep. — Cankr-IletepOypr: Jlans, 2021.
— 260 c. — ISBN 978-5-8114-7904-7. — Texct: snexkTpoHHbI // JlaHb:
3JIEKTPOHHO-OnOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/167183
(mata obpamenusi: 14.10.2022). — Pesxxum nocTtyma: ajisi aBTOpH3. MOJIb30BaTEICH.

8. Taopmensn, O. C., Jlpicoa, I'. I'. Xumus: kHUTA I TIperiofaBaTEs:
yue0.-meTo1. mocodbue. — M. Akagemus, 2012. - 332 c.

9. UYepuurxoBa H. 1O., MemepsikoBa E. B. Pemaem 3amaun mo xumuwu
camocToaTensHO: yueobnoe mocooue / H. FO. Uepnukosa, E. B. MemepsakoBa —
Cankr-IletepOypr: Jlans, 2022. — 328 c.

10. PesnukoB B. A. COopHUK ympa)kHEHHH ¥ 3a7ad IO OPraHUYECKOU
xumun: yueoHoe nocooue / B.A. PesnukoB — Cankr-IlerepOypr: Jlans, 2021. —
226 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

11. Kamyctuna A. A., Xampuenko W. I'., Jlubanor B. B. OOmas wu
Heopranudeckas xumus. [Ipaktukym / A. A. Kanycruna, U. I'. Xanpuenko, B.B.
JInb6anos — Cankt-IlerepOypr: Jlanb, 2020. — 152 c.

12. Tabpuensu O.C. Xumus: yuel. mist cTya. npod. yueo. 3aBeaenwuii / O.C.
["a6puensu, N.I'. Octpoymos. — M., 2016.- 256 c.

13. Tabpuensa O.C. Xumus qans1 npodeccuil U crnenuagbHOCTEH
TEXHUYECKOTO Tpodmiiss: y4eOHWK Uil CTYH. YYPSKICHHHA cped. mpod.
oopazoBanus / O.C. I'abpuensn, U.I'. OctpoymoB. — 4-e¢ uszn., crep. — M. :
N3narenbckuil HeHTp «Akanemus», 2017. — 272 c.

HNuTepHeT-pecypcesl

1.hvsh.ru — XXypnan «Xumus B mkosey.

2.https://postnauka.ru/themes/chemistry — nekmuum 1Mo XwMHHM Ha calTe
[Toctrayka. http://gotourl.ru/4780 (http://elementy.ru/)

Hay4yHo-nomymnsipHbIii TTPOEKT «IJIEMEHThI OOJIbIIONW Hayku» ((usuka, Xumusi,
MaTeMaThuKa, aCTPOHOMHS, HAyKH O >XKWU3HHU, Hayku o 3emuie). HoBoctu Haykw,
KHUTH, HAYYHO-TIONYJISIPHBIE CTAThH, JICKIIUU, SHIUKIIOTECINH.

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

Cailt HayuHO-TIONyJIsIpHOTO KypHana «llorenuunan». XKypuan uzmaércs ¢ 2005 r.,
c 2011 r. — paznen «Xumus».

5. http://gotourl.ru/4785 (http://www.hij.ru/)

CallT Hay4yHO-NOMYJIIPHOIO XypHana «XuMHS W XKu3HbY». JKypHan wusgaércs
c 1965 .

6. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OtkpplTass 2JEKTpOoHHas OmbmuoTeka XuMuueckoro moptaida «Chemnety,

CONEPKUT yueOHble W HH(POpPMALMOHHBIE MAaTepHalibl JJIsi ILIKOJIBHUKOB U
yuurtenei. B Hell MOKHO HaWTH y4yeOHUKH MO OOIel U HEOPraHUYECKOM XUMUM,
OpTraHWYECKOM XUMHUHU, MYJbTHMEANAMaTepualbl, a TAKXKe 3aJadyd XHMHYECKHX
OJIMMITHA]] C PEIIEHUSIMH, 3a/1a41 BCTYIUTENbHBIX YK3aMEHOB J1J1s aOUTYPUEHTOB.
7. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmarnmonnsie Marepuanbl 00 oauMmuagax: MOCKOBCKOH TOPOJCKOH,

Bcepoccniickoii, MenneneeBckor, Mexnynapoanou. IlpuBenensl 3amaun
TEOPETUUYECKUX M HKCIEPUMEHTAIBHBIX TYPOB, MOAPOOHBIE pEIeHUs, CIUCKU U
dboTtorpaduu nodbeaurenei.

8. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

CuctemMa AUCTAHIIMOHHOTO OOY4Y€HHs, HaIlpaBJIiCHHass B TIEPBYIO oOdYepeab Ha

MMOATOTOBKY K OJIMMIIMA/IAM BCEX YPOBHEW — OT IIKOJBHBIX A0 MeXayHapOaHOM.
CailT cofepKUT OrPOMHOE KOJIMYECTBO 3aj]lay, CTPYNIUPOBAHHBIX KaK IO TEMaM,
TaKk W T1I0 ojumnuagaMm. Ilo BceM OCHOBHBIM pa3jeiaM XUMHHU TPHUBEAEH
TEOPETUUYECKUI MaTepual U pa3o0opaHbl pelieHUs TUMOBBIX 3a1a4.
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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://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4783
http://gotourl.ru/4785
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/
http://gotourl.ru/4787
http://www.chem.msu.ru/rus/olimp/
http://gotourl.ru/7179
http://chem.dist.mosolymp.ru/

9. http://gotourl.ru/4789 (http://www.nanometer.ru/)
HOpTaJI I1I0 HAHOTCEXHOJIOI'UIM. OCHOBHaSI ocjib — paSBI/ITI/IC O6p330BaHI/IH B

06HaCTI/I HAHOTEXHOJIOTHU u IIoATrOTOBKA K HHTCPHCT-OJIMMITHA/IC e
HAHOTCXHOJOTHUAM.

10.http://gotourl.ru/4790 (http://webelements.com/)

HaI[éX(HaH CIIpaBO4YHasA I/IH(i)OpMaHHH 0 XMMHYECKHUX JJIEMEHTaX M UX CBOMCTBaX

(Ha aHTJIMICKOM SI3BIKE).
11. http://gotourl.ru/4792 (http://periodictable.ru/)
PyCCKOSI3BIYHBIN CAalT O CBOMCTBAX XUMHUUYECKUX DJIEMEHTOB.
12. http://gotourl.ru/7180 (https://www.lektorium.tv)
Hexkommepueckuili cailT OHJIalH-0Opa30BaHMs, COAEPKUT MHOTO HHTEPECHBIX

00pa3oBaTeNbHBIX KYpCOB W BHJIEOJNEKIUH Ui IIKOJBHUKOB, CTYICHTOB H
yuuteneil. ECTb HeCKOJIbKO KypcoOB IO XUMUHU.

13. http://gotourl.ru/4800 (https://www.cas.org/)
Caiir Chemical Abstract Service — camblii aBTOPUTETHBII B MHUPE XUMHUHU

MH(OPMAIMOHHBIA HHTEPHET-pECypC (CaUT TUIATHBIN).
14. http://www.organic-chemistry.org/
HOpTaJ'I 110 OpFaHH‘IGCKOﬁ XUMHHU Ha aHTJIUUCKOM SI3BIKE.
15. http://www.xumuk.ru
CaliT 0 XMMHH: KJIACCUUYECKHUE yLIC6HI/IKH, CIIPAaBOYHUKH, DHIOUKIIOIICANH, ITOUCK

OpPTraHWYECKUX U HEOPTAaHUYECKUX PEAKLINN, COCTABICHUE YPABHEHNN PEAKIUN.
16. http://orgchemlab.com/
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4. KOHTpPOJIb U OIlEHKA Ppe3yJbTATOB OCBOEHHS 0011e00pa3oBaTeIbHOM

TUCHUNITIHHBI
Koutponr ©  omeHka  pe3yapTaTOB  OOy4YE€HHS  OCYIIECTBIIACTCSA
npernojiaBaresieM B MPOILIECCe  TPOBENCHUSA  MPAKTUYECKUX  3aHITHH U

7abopaTopHbIX PabOT, TECTUPOBAHUS, a TAKXKE BBINOJHEHUS OOYyYaroUMMUCS
WHIUBUYyAIbHBIX 3a/IaHUM, TMPOEKTOB, HCCIeqoBaHUN. Pesynbrarel 0OydeHUs
OTIPEIEIISIIOT, YTO O0yYaromuecs JOJDKHBI 3HaTh, MIOHUMATh U JIEMOHCTPUPOBATH
10 3aBEPIICHUN U3YUYEHUS TUCIUTUIUHBI.

Jlist hopmMupoBaHms, KOHTPOJIS M OICHKHA Pe3yJIbTaTOB OCBOCHUS y4eOHOU
JVCHUIUIMHBI UCTIOJIB3YETCSl CUCTEMA OIIEHOYHBIX MEPONPUSTUM, TPEACTABIISIONIAS
co00Ol KOMIUJIEKC YYEeOHBIX MEpPOIMPUSATUH, COTJIaCOBaHHBIX C pPeE3yJIbTaTaMH
oOyuenust u chopmynupoBanHbix ¢ ydetom @OI'OC COO (mpeamerHbie

pe3ynbTathl 1o aucuirae) u @I'OC CIIO.

Tunsl oeHOYHBIX

XUMHUYECKHX HJIEMEHTOB
U IPUPOJA XUMUYECKOU
CBA3U

(hOopMyJIBI COSMHCHHUI B
COOTBETCTBHH CO
CTENEHBIO OKUCIICHUS
XUMHYECKHX 3JICMEHTOB,
WCXO/IS U3 BAJICHTHOCTH U
AJIEKTPOOTPHIIATEIIEHOCTH

Ne | OK/TIIK | Moayas/Pazgen/Tema | Pesyabrar 00yueHus .
MeponpUuATHI
| OcHoOBHOE co/lep:KaHue
1 ®opMyJIHpPOBATH
Pa3nea 1. OcHoBbI PMYJHP
0a30Bble MOHATHS H
CTPOEHMS BellecTBa
3aKOHbI XUMHHU
1.1 | OK 01 CrpoeHue aToMOB Cocrasnars xumuueckue |1. Tect «CtpoeHue atomoB

XUMHUYECKUX JIEMEHTOB U
IIPUPOJA XUMUYECKOU CBI3H».
2. 3amaun Ha COCTaBIICHUE
XUMUYECKHUX (Hopmy
JIBYXaTOMHBIX COE€IUHEHUN
(okcum0B, cynb(pHIO0B,
TUAPUIOB U T.IL.).

3. 3agaHus Ha UCIIOJIB30BAHUE
XUMUYECKON CUMBOJIMKU U
Ha3BaHUW COECIMHEHUH IO
HOMEHKJIaType
MEXIyHApOIHOTO COI03a
TEOPETUYECKOU U
MPUKIATHON XUMHUH U
TPUBHAIIbHBIX HA3BAHUU IS
COCTABJICHUS] XMMHUYECKUX
(dhopmyn TByXaTOMHBIX
COCTMHEHUH (OKCHJIOB,
Cyab(pUI0B, THAPUIOB U T.I1.)
U IPYTUX HEOPTAHHMYECKUX
COEIMHEHUH OTJEIbHBIX
KJIacCOB




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

THNBI OLEHOYHBIX
MeponpUusTHIA

1.2

OK 01
OK 02

[Tepuonuueckuii 3aKOH U
tabmuma J[.1.
Menpeneena

XapakTepu3oBaTh
XUMUYECKHE HJIEMEHTHI B
COOTBETCTBHHM C MX
I10JIO)KEHHUEM B
IIEPUONYECKON CUCTEME
XUMHNYCCKHUX 3JICMCHTOB
.. MenneneeBa

1. Tect «MeTannuueckue /
HEMeTaJlJINYeCKHUe CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTD U
CPOJICTBO K AJIEKTPOHY
XHMUYCCKHX DJICMCHTOB B
COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOCHUEM U
IIOJIOKCHUEM B
MEPUOJUYECKON CUCTEME
XUMHUYECKHX djiemeHToB ..
Menneneensay.

2. [IpakTryeckue 3aaHus Ha
YCTaHOBJICHHUE CBSI3H MEX]TY
CTPOECHUEM aTOMOB
XHMUYECKHUX DJIEMCHTOB U
NEePUOIUYECKUM H3MEHEHUEM
CBOMCTB XMMHYECKHUX
9JIEMEHTOB U MX COCIMHEHUMN
B COOTBETCTBHH C
nonoxenueM llepuoanueckoit
CHCTEME.

3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUUECKHE 3aaHusl Ha
XapaKkTepU3alnio
XHUMUYECKHUX DJICMCHTOB:
«Meramyeckue /
HEMETAININYECKUE CBOICTBA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K AJIEKTPOHY
XHMUYECKHX DJIEMCHTOB B
COOTBETCTBHUE C UX
AJIEKTPOHHBIM CTPOCHUEM U
MIOJIOXKCHUEM B
NEPUOINYECKON CUCTEME
XAMUYECKHUX DJIEMEHTOB
J.1. MenneneeBay

Paznea 2. Xumuueckue
peakuun

XapakTepu3oBaTh THIIbI
XUMHYECKHX peaKIui

KonrtpoabsHnas padora
«CTpoeHue BenecTsa u
XMMHYeCKHe PeaKkium)

2.1

OK 01
OK 04

THIBl XUMHYECKUX
peakuuii

CocTraBisATh peakuu
COEIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMeIleHu,

1. 3amauu Ha cocTaBiIeHHE
YpaBHEHUH PEaKIUM:
— COEIMHEHUS, 3aMEIEHUS,




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

THNBI OLEHOYHBIX
MeponpUusTHIA

OKHUCIIUTENLHO-
BOCCTAHOBHUTEIILHEIE
peakiu

pas3ioXeHus, 0OMeHa;

— OKHCJTMTENBHO-
BOCCTAaHOBUTEIILHBIX PEaKIIHiA
C UCIIOJIb30BaHUEM METO/1a
AJIEKTPOHHOTO OaJiaHca.

2. 3agaun Ha pacyeT MaccChl
BEIIeCTBa WK 00BEMA

ra30B 10 U3BECTHOMY
KOJINYECTBY BEIIECTBA, MACCE
WM 00bEMY OJTHOTO U3
YYaCTBYIOIIMX B PEaKIUH
BEIIECTB; PACUETHI

Macchl (00bEMa, KOJIMYeCTBa
BEIIECTBA) IIPOYKTOB
pEaKIyu, €CIIU OHO U3
BEIICCTB UMEET IPUMECH

2.2

DNeKTpoNUTHYECKast
IUCCOLMAIUI U MOHHBIN
o0MeH

CocraBnaTh ypaBHEHUS
XUMHAYECKHUX PEaKIUH
MOHHOTO OOMeHa ¢
ydacTuem
HEOPraHN4YeCKUX BEIECTB

1. 3agaHus Ha COCTABIICHUE
MOJICKYJISIPHBIX U MOHHBIX
peaxIuii C ydyacTueM KHUCIIOT,
OCHOBaHHUH M COJICH,
YCTaHOBJICHHE U3MEHEHUS
KHCIIOTHOCTH CPE/IbI

2. JIaboparopnas padota
"TUMbl XUMHUYECKUX peaKiuii"

Paznen 3. Ctpoenue u
CBOMCTBA
HEOPraHUYeCKUX
BeleCTB

HccaenoBarb cTpoeHue U
cBOlicTBa
HEOpPraHu4ecKux
BellecTB

KonTtpoabHnas padora
«CBoiicTBa
HEOPraHUYeCKHX BeleCTB




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

THNBI OLEHOYHBIX
MeponpUusTHIA

3.1

OK 01

Knaccudukanms,
HOMEHKJIaTypa U
CTPOCHHE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYecKue
BEIIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «HomeHnkmarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (GOPMYITBI UITH
COCTAaBJICHUE XUMUYECKOMN
(bopMyIIBI HCXOIS U3
Ha3BaHUs BEIIECTBA MO
MEXKIYHAPOIHOM WU
TPUBHUATBHON
HOMEHKJIAType».

2. 3aayu Ha pacyer
MacCOBOM 1011 (MaccChl)
XUMHUYECKOTO 3JIEMEHTA
(coenuHeHus1) B MOJIEKYIIEe
(cmecn).

3. [IpakTuyeckue 3aganus 1Mo
KJ1accu(uKanuu,
HOMEHKJIaType U XUMUYECKIUM
(dhopMyIiiaM HEOPraHUYECKUX
BEIIECTB Pa3INYHbIX KIIACCOB.
4. TlpakTHyeckue 3alanus Ha
ONpEACIICHUE XUMUYECKON
AKTUBHOCTH BCIIECTB B
3aBUCHMOCTH BHUIA
XUMHYECKOH CBSI3M U THIA
KPUCTAIUTHYECKOHN pereTKu

3.2

OK 01
OK 02

DU3NKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

YcraHaBiauBaTh
3aBUCHUMOCTH (PU3UKO-
XHMHYECKHUX CBOHCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOCHHSI aTOMOB U
MOJIEKYJI, a TAaK)Ke TUTIA
KPHUCTAIUTMYECKOMN
pereTku

1. Tect «OcobeHHOCTH
XAMHYECKHUX CBOMCTB
OKCHJIOB, KHCIIOT, OCHOBaHHI,
aM(pOTEPHBIX THUIPOKCHUJIOB U
coJIeiiy.

2. 3aaHus Ha COCTaBJICHHE
YpaBHEHUN XUMHUYECKUX
pEaKUUii C y4aCTHEM MPOCTBIX
U CIIO’KHBIX HEOPTaHUUYECKUX
BEIIIECTB: OKCUIOB METAJIJIOB,
HEMETAIIJIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPTAHUYECKUX
KHUCJIOT, OCHOBaHUM U
amM(OTEepHBIX THIPOKCUIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEePU3YIOIIUX UX
CBOICTBA U CIIOCOOBI




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

THNBI OLEHOYHBIX
MeponpUusTHIA

IIOJIyYEHUSI.
3. IIpakTuko-
OpPUEHTUPOBAHHBIC
TEOPETUUYECKUE 3aaHus Ha
CBOMCTBA U ITOJIy4YCHUE
HEOPraHUYECKUX BEILECTB

3.3

OK 01
OK 02
OK 04

Nnenrudukarnus
HEOPTaHUYECKUX
BEIIECTB

Hccnenosarts
KaueCTBEHHbBIC PEAKIINU
HCOpFaHI/I‘IGCKI/IX BCIICCTB

1. IIpakTuko-
OpPUEHTUPOBAHHBIC 3aJaHUS
IO COCTABJICHUIO XUMHUYECKHIX
peakuuii ¢ yyactueM
HEOPraHUYECKUX BEIIECTB,
UCIIONIB3YEMBIX ISl KX
UJCHTU(DUKAITIH.
2.JIaboparopnas pabdora:
“Unentuduxanus
HEOPTaHWYECKUX BEIIECTB”

Pasnen 4. Ctpoenue u
CBOMCTBA
OpPraHuvYecKux
BellecTB

HccaenoBarb cTpoeHue u
CBOIICTBA OPraHMYeCKUX
BelIECTB

Konrtpoabnas padora
«CTpoeHue U cBOICTBa
OpraHHYecKHX BellecTB)

4.1

OK 01

Knaccudukanus,
CTpOEHUE U
HOMEHKJIaTypa
OpPraHUYECKUX BEILECTB

Knaccugpunuposars
OpraHMYecKre BELIeCTBA B
COOTBETCTBHUH C HX
CTPOEHHEM

1. 3ajaHus Ha cocTaBJIEHUE
Ha3BaHUM OpraHNYeCcKUX
COEMHEHUI 110 TPUBUAIBHON
WIN MEXIYHApOIHOM
crucTeMaTHYecKon
HOMEHKJIAType.

2. 3ajaHus Ha COCTaBJIEHHE
MTOJTHBIX U COKPAIEHHBIX
CTPYKTYPHBIX (OpMYyII
OpPTaHUYECKUX BEIIECTB
OTJIENIbHBIX KJIACCOB.

3. 3amauu Ha onpeaeneHue
npocreiiiieit GopmMyIbl
OpPTraHUYECKOM MOJIEKYJIBI,
HCXOJS U3 DIIEMEHTHOTO
cocraBa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHM4eCcKuX
COECIMHEHU I

VcranaBiuBarth
3aBUCHUMOCTH (PU3UKO-
XUMHYECKHX CBOMCTB
OPraHN4YeCKHUX BEIIECTB OT
CTPOEHUS MOJIEKYII

1. 3amagus Ha cocTaBiIeHUE
YpaBHEHUN XUMHUYECKUX
peakIuil ¢ yyaCTUEM
OpraHUYECKUX BEIIECTB Ha
OCHOBaHHWU UX COCTaBa U
CTPOCHHUS.




THNBI OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00yyeHus .
MepOonpUATHH
2. 3amaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX
peakuuil, WITIOCTPUPYIOIINUX
XMMHYECKHE CBOMCTBA C
y4€TOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEaKIIUi
U T€HETUYECKOM CBSI3U
OpPraHUYECKUX BELIECTB
Pa3HbIX KJIACCOB.
3. PacyeTtHble 3a1a4u 11O
YPaBHEHUSIM PEAKLIMi C
Y4aCTHEM OPTaHUYECKUX
BEIIIECTB.
4. Jlaboparopnas padota
“IIpeBpaiienus
OpPraHUYECKUX BEIECTB MPHU
HarpeBanuu"
4.3 | OK01 |Unentudukamms HccnenoBats 1.IIpakTuko-
OK 02  |opranuyeckux BEIIECTB, [KAYECTBEHHBIC PEAKLIUA  |OPUEHTUPOBAHHBIE 3aaHUs
OK 04 |ux 3HaueHHE U OpraHUYEeCKHUX 110 COCTaBJICHUIO XUMHUUYECKUX
MIPUMEHEHNE B OBITOBOW |COEIMHEHUN OTACNbHBIX |pEaKIHil ¢ yyacTHEM
Y IPOU3BOJCTBEHHOMN KJIacCOB OpraHWYECKUX BELIECTB, B T.4.
NeSATEeIbHOCTH YeJIOBEKa UCIIOJIB3YEMBIX JJIS UX
uacHTU()UKAINH B OBITY H
MIPOMBIIIJIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxarms
OpPraHUYECKUX COECIMHEHUI
OTAEIBbHBIX KJIaCCOB”
5 Pazpeua S. XapakrTepu3oBaThb
Kuneruveckue u BJIMSIHHE PA3JINYHbIX
TepMOAMHAMHUYECKHE |(PaKTOPOB HA
3aKOHOMEPHOCTH PaBHOBeECHE U CKOPOCTh
NPOTeKAHUS XHUMHYECKHX pPeaKkuuii
XHUMHYECKHX pPeakuuid
5 |OKO01 CKOpOCTh XMMHUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpHUEHTUPOBaHHBIE
OK 02  |peaknuii. XuMHUYECKOE |BIMSHHE KOHLIEHTPALlUM  |TEOPETUYECKHE 3aJaHUS Ha

paBHOBecHe

pearupyronux BemecTB U
TEMIIEPATypbl HA CKOPOCTh
XUMHUYECKHUX PEAKIUH
XapakTepu3oBaTh
BIIUSIHUE U3MEHEHUS

aHanu3 (HaKTOpOB, BIUSIOMINX
Ha U3MEHEHUE CKOPOCTHU
XUMHYECKON peaKIlnu.
[IpakTHKO-OpHUEHTUPOBAHHBIE
3a/laHus HA IPUMEHEHHE




THNBI OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00yyeHus .
MeponpusiTHil
KOHIIEHTpaluu BemiecTs, |npunuuna Jle-llatense mis
peaKkuuu cpeasl U HAXO0X/ICHUs HaIPaBJICHUS
TEeMIEpaTypbl HA CMEILIEHUs] PaBHOBECHUS
CMEILEHNE XUMUUYECKOTO |XMMUYECKON peakuu 1
paBHOBECHS aHanu3 (paKTOpPOB, BIUAIOLINX
Ha CMEILEHNE XUMUYECKOTO
paBHOBECHS
6 HccaenoBatb HCTHHHBIE
Pa3znen 6. PacTtBopbl  |pacTBOpPBHI € 32 IaHHBIMUI
XapaKTepUCTUKAMU
6.1 | OK 01 [TonsTue o pactBopax  (Pa3nuyars UCTUHHBIE 1. 3agaun Ha IPUTOTOBIICHUE
OK 02 pacTBOpbI pacTBOPOB.
2. ITpakTuko-
OpUEHTUPOBAHHBIC PaCUETHHIC
3a/laHus Ha IUCTIEPCHBIE
CUCTEMBI, HUCII0JIb3yEMbIE B
OBITOBOM U
MPOU3BOACTBEHHOMN
JESITEIbHOCTH YEJIOBEKa
6.2 | OKO01 |HMccnenoBanue cBoiictB |MccnenoBath GU3HKO- JlabopaTtopHas pabota
OK 04 |pacTBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB”
HCTUHHBIX PACTBOPOB
Il | IpodeccnonanbHO-OpHEHTHPOBAHHOE CO/lep:KaHMe (coaep:KaHue TPUKJIATHOTO MOLYJIsI)
7 Paszpnen 7. OuenuBath nocJjieacTBus (3ammra Keiica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayuuei
NPOU3BOACTBEHHOI NPOU3BOJACTBEHHOI npogeccnoHaIbHOI
AeATeJIbHOCTH AesITeJIbHOCTH YeJIOBeKa |1eATeJbHOCTH)
YeJ10BeKa ¢ MO3HIUI
IKOJIOTHYEeCKOH
0e3onmacHoOCTH

OK 01
OK 02
OK 04
OK 07
K 2.2,
IK 2.3.

Xumus B ObITY U
MIPOU3BO/ICTBEHHOM
JeSITebHOCTH YeJI0BEKa

O11eHUBATh MTOCHICACTBUSA
OBITOBOM U
MIPOU3BOJCTBEHHOM
JIeITEILHOCTH YeJIOBEKA C
MO3UITAH DKOJIOTHUECKOHN
0e30macHOCTH

Ketic (¢ yuerom Oynymieit
npodeccuoHambHOM
JESITENIbHOCTH)
Bo3MoKHbBIE TEMBI KEHCOB:
1. IToTennenue k1uMara u
BBICBOOOJK/ICHUE Ta30BhIX
THIPATOB CO JTHA OKEaHa.
2. Bynyume marepuainsl s
aBua-, MalIuHO- 1
pUOOPOCTPOCHHUSI.

3. HoBsle maTepuanbl ams
COJIHEUHBIX OaTapeil.




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

THNBI OLEHOYHBIX
MeponpUusTHIA

4. JIexapcTBa Ha OCHOBE
PaCTUTEIBHBIX MpPErapaToB
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