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Pabouas mporpamma ydeGHoro mpeamera XUMUHUSA paspaboTaHa Ha OCHOBE

TpeGoBaHU:

(enepansHOro rocymapcTBEHHOTO 0Opa3OBATENHHOTO CTAHAAPTA CPETHETO
001mero oOpa3oBaHUsl, YTBEP)KACHHOTO TIPUKa3oM MUHUCTEPCTBA 0OPA30BAHUS
1 Hayku Poccutickoit @enepamuu ot 17 mast 2012 . Ne 413 (manee — ®I'OC
COO), B pemakmmm ot 12.02.2025 Ne 93 «O BHeceHHH U3MEHEHHWU B
denepanpHBIl TOCYHapCTBEHHBIH 00pa3OBATENBbHBIA CTaHAAPT —CPETHEro
ob1ero o6pa3oBaHMs, YTBEPKIEHHBIA MPHKa3oM MuUHHCTEPCTBA 06pa30BaHM
1 Hayku Poccuiickoit @eneparuu ot 17.05.2012 No413»,

(benepanbHOro roCyHapCTBEHHOTO O00pa3oBaTeNbHOrO CTaHAApTa CPEeIHEro
IpO(ECCHOHANBHOTO 00pa3oBaHus IO chenuansHocTd 38.02.08 Topeosoe
deno, ytBepxKJeHHoro IlpmkazomM MuHECTepcTBa NpOCBeIeHns Poccuiickoit
Qenepaunu om 19.07.2023 Ne 548.

(enepansHOl 00pa3oBaTENbHOM MPOrPaMMBI CPENHETO OOLIEro 0Opa3oBaHUS,
YTBCPXKICHHOH  IIpHKa3oM MUHUCTepCcTBA  TpoCBelleHus Poccuiickoi
Denepanuu ot 18.05.2025 N 371,

IPUMEPHON IIpOorpaMMbl  00IIeoOpa3oBaTeabHON  HUCHMIUIMHEL XUMUA,
omoOpeHHo# Ha 3acenanuu Ilemarornueckoro cosera ®I'BOY JI1I0 UPIIO u
PEKOMEHJIIOBAHHOW Ul  pealn3aldd  OCHOBHOM  MpodeCcCHOHAIBHOMA
obpasoparensHoi mporpammsl CIIO Ha Gase 0CHOBHOTO 06IIEro 06Pa30BAHHUA
C monydeHHeM cpenHero obmero obpasosanus (IIporoxom Ne 14 or «30»
Hos16pst 2022 ).
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1. OBIIAA XAPAKTEPUCTHKA PABOYEM INPOI'PAMMUBbI
OBIHIEOBPA3OBATEJIbBHOU JUCHUIIJIMHBI «XUMMUA»

1.1. MecTO AUCHUIIMHBI B CTPYKTYPe OCHOBHOI Npo¢ecCMOHATBHOM
o0pa3oBare/IbHOI NPOrpaMMBbl

OobmeoOpa3oBaTenpHas AUCHUIUIMHA «XUMUS SBISETCS 005M3aTENbHON YacThIO
o01eo0pazoBaTenbHOrO 1UKIa obpazoBaTenbHOW mporpammbl CIIO B cooTBeTcTBUU C
OI'OC o cnenuansHocTH 38.02.08 «Toprosoe neno».

1.2. Heau u mu1aHupyemble Pe3yJbTAaThl OCBOCHUS JUCHUIIIHHBI:

1.2.1. Ilean 00meo06pazoBaTebHOM AN CIUTIIUHBI
Henp aucuuruimHbl «XUMHS»: CHOPMHUPOBATH Yy OOYYAIOIIMXCS NPEICTABICHUE O

XUMUYECKOUN COCTaBISIONICH €CTeCTBEHHO-HAYYHOU KapTUHBI MUPa KaK OCHOBBI IPUHSTUS
pelIeHnd B )KM3HEHHBIX W MPOU3BOJICTBEHHBIX CUTYAIUsAX, OTBETCTBEHHOTO MOBEJICHUS B
MIPUPOTHOU Cpefie.

1.2.2. IlnanupyemMble pe3yJabTAaTbhl OCBOEHHSI  001e00pa3oBaTeJbHOM
aucuIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHHe AUCIUIUIMHA UMEET Mpu (GopMupoBaHuu U passutuu JIP, MP,
ITP, OK u IIK.

Kon DopmynupoeKa TUUHOCMHO20 pe3yibmama
JINYHOCTHOTI'O
pe3yJibTara
2paxcoancKoe 60CRUmManue:
0CO3HaHMs OOYy4aroIIMMUCS CBOMX KOHCTUTYLHOHHBIX IIpaB U
JPre 1 00513aHHOCTEH, YBaXKCHUS K 3aKOHY U IPaBOIOPAIKY;
TIPrs 2 MPEACTaBIeHUA O  COUMANBHEIX ~ HOpMax M TpaBHIax
MEXJIMYHOCTHBIX OTHOIIECHHUH B KOJIJIEKTHUBE;
TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTU IIPH
TIPrs 3 CO3aHUM  Y4YEOHBIX IPOEKTOB, pEIIEHUH YYEOHBIX H
IIO3HABATEJIBHBIX 3ajad, BBINIOJTHCHUH XUMHUYECKUX
JKCIIEPUMEHTOB;
CHOCOOHOCTH TOHMMATh U TPUHUMATh MOTHUBBI, HaMEpPEHMS,
JIPrB 4 JIOTUKY UM apryMEHTBI JPYIMX IIPU aHAINW3€ Pa3IM4YHBIX BUIOB
y4eOHOM JeSATEIHHOCTH;
nampuomuueckoe 60Cnumanue:
LIEHHOCTHOTO OTHOLICHUS K HCTOPUYECKOMY U HAy4HOMY
TIPus S HACJICAUIO OTCUYCCTBCHHON XUMUU;
e YBa)KEHHUs K TIIpolLecCy TBOpUECTBa B 0O0JAaCTH TEOpUU H
TIPuE 6 IIPAKTUYECKOI0 IPUMEHEHHsS XUMHHU, OCO3HAHMS TOrO, 4YTO
JOCTMDKEHUS] HAYKU €CTh pe3yJbTaT JUIMTENbHBIX HAOMIOJCHUH,
KPONOTJIMBBIX 3KCHEPUMEHTAIBHBIX IIOMCKOB, IOCTOSIHHOIO
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TpyZa yYEHBIX U MPAKTHKOB,

JIPoB 7

WHTEpeca 1 MO3HABATEIbHBIX MOTUBOB B TIOJIYYEHUH U
MOCIEAYIOLIEM aHaJIn3e uH(pOpMaIuu 0 MEepEOBbIX
JIOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHOW XUMHUH;

0yxoeuo-upaecm 6€HHOE eocnumanue.

JIPauB 8

HPAaBCTBCHHOI'O CO3HAHUS, STUYCCKOT'O MTOBCACHMI

JIPaaB 9

CIIOCOOHOCTH OLCHUBATHL CUTYyalluH, CBA3aHHBIC C XUMHUYCCKHUMU
SABJICHUSAMU, U IPUHUMATb OCO3HAHHBIC PCIICHUS, OPUCHTUPYACH
Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH,

JIPmuaB 10

T'OTOBHOCTH OIICHUBATH CBOE MOBECACHUC W IIOCTYIIKHM CBOHUX
TOBapUIIEH € MO3MLMHA HPAaBCTBEHHBIX M IPaBOBBIX HOPM U
OCO3HaHUE NOCJIEICTBUM ITUX OCTYIIKOB;

(¢usnyeckoe BOCIMTAHUE:

JIPgB 11

NOHUMaHHUs LIEHHOCTeH 3/10poBoro u ©Oe3omacHoro obpasa
KHU3HM, HEOOXOAMMOCTH OTBETCTBEHHOIO OTHOLICHHS K
coOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 37]0POBbIO;

JIP¢B 12

coOuIr0/IeHHsI TTPaBUII O€30MacHOr0 OOpAIlleHUs C BELIECTBaMU B
OBITY, IOBCETHEBHOM JKU3HU U B TPYIOBOM JIEATEIBHOCTH;

JIP}B 13

IIOHUMaHUuA IOCHHOCTH IIpaBUjI HUHAUBUAYAJIBHOI'O n
KOJITICKTUBHOI'O Oe3omacHOro IMOBCACHUA B CUTyaluiXx,
YIpoKaromurXx 3J0POBbIO U JKU3HU JIIO,HGI;'I;

JIP¢s 14

OCO3HAHUS TIOCJIEJICTBUN W HENPUATUS BPEIHBIX TPUBBIYCK
(ynmoTpeOaeHus aJKorojsi, HAPKOTHKOB, KYPCHHS);

mpyoogoe gocnumanue

JIPTB 15

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B yaeOHo-
HCCIIEA0BATENLCKON NIEATEIbHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPYECKOM U IPYTUX BUJAX JIEATEIbHOCTH;

JIPTB 16

YCTAHOBKM Ha aKTUBHOE Yy4acTHe B PEIIEHUM HPaKTUYECKUX
3a/1a4 COLIMAIbHOM HAIpaBJIEHHOCTU (B paMKax CBOEW IpyMIIbl,
TEXHUKYMa);

JIPTB 17

UHTEpeca K MPaKTHUECKOMY M3YyYeHHIO Mpodeccuil pa3anyHoro
poJia, B TOM YKCII€ Ha OCHOBE IIPUMEHEHUs MIPEIMETHBIX 3HAaHUM
110 XMMUM;

JIPtB 18

YBOKEHHUS K TPYAY, JIOIAM TPyAa W pe3ylbTaTaM TPYIAOBOH
NEATENIbHOCTH;  TOTOBHOCTM K  OCO3HaHHOMY  BBIOOpY
WHAMBUAYAJIIbHON  TpaekTopuu  oOpa3oBaHus,  Oyayuiei
npodeccun U peanu3alul COOCTBEHHBIX YKU3HEHHBIX IUIAHOB C
y4€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XHMUH,
WHTEPECOB U MOTpeOHOCTEH 00IIeCTBa;

JKoJjiocuuecKkoe eocnumarnue

JIP>kB 19

JIP>kB 20

HKOJIOTHYECKU LEJIeCO00pa3HOro OTHOIICHUS K INPHUpPOJE, Kak
VMCTOYHMKY CYLIECTBOBAHUS KU3HU HA 3eMIIE;

NOHUMAaHMs TJI00AJTBHOTO XapakTepa 3KOJOTMUYECKUX IMpoOiieMm,
BIIMSIHUSI DKOHOMHYECKUX ITPOLIECCOB HA COCTOSIHUE IMPUPOAHOU
U COLIMAJIBHOU Cpefbl;

JIP>kB 21

OCO3HaHUS HEOOXOIMMOCTH UCIOJIb30BaHUS JOCTHKEHUN
XUMUHU IS peleHus BOIIPOCOB paloHaIbHOIO
MPUPOIONOIB30BAHUS;




JIP>kB 22

AKTUBHOT'O HENPUATHUSA ACUCTBUH, IPUHOCALIUX BPE
OKPYKallIllel MPUPOJHOU Cpele, YMEHUs IPOTHO3UPOBATH
HeOIaronpusTHIE JKOJIOTUYECKHE IIOCJIEICTBUS
MpEeANPUHUMAEMBIX ACHCTBUN U IPENOTBpALIaTh UX;

JIP>kxB 23

HAITUYHS pa3BUTOTO 9KOJIOTUIECKOTO MBIIICHUS,
HKOJIOTHUECKOM KYJIBTYpPBI, OIBITA AEATEIIEHOCTH YKOJIOTMUECKON
HANpaBICHHOCTH, YMEHHUS  pPYKOBOJCTBOBATHCS HMMH B
MIO3HABATEJIHOM, KOMMYHUKAaTUBHON M COLIMANBHOM IMpaKTHKeE,
CIOCOOHOCTH W yMEHHSI aKTUBHO MPOTHBOCTOSATH HIEOJIOTHA
xemohoouu;

UECHHOCMU HAYUYHO020 RO3HAHUA:

JIPum 24

chopmupoBaHHOe™  MHPOBO33pEHHS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHUS HAyKd U OOILIECTBEHHOMH
MPaKTHUKU;

JIPam 25

IIOHUMAaHUsA CHCHI/I(l)I/IKI/I XUMHHU KaK HAYKH, OCO3HAHUSA eé poJinu B
(GOpMHpPOBAaHUM  PALMOHAIBHOIO  HAYYHOTO  MBIIUICHMS,
CO3/IaHUM IIEJIOCTHOIO IPEJCTABICHUA 00 OKpYXKaroIleM MHUpe
KaK O eMHCTBE MPUPOJbI U YEIOBEKa, B MO3HAHUU MPUPOHBIX
3aKOHOMEPHOCTEHl M pellleHuu  NOpodjeM  COXpaHEHUs
IPUPOJHOI0 PaBHOBECHS;

JIPum 26

yOeXIEHHOCTH B 0CO00M 3HAUMMOCTH XUMMHU /ISl COBPEMEHHOM
LUUBUIM3AIUU: B €€ TyMaHMCTHYECKOM HaAIpPaBIEHHOCTH H
Ba)XHOH POJIM B CO3/1aHUU HOBOW 0a3bl MaTepUaIbHOMN KYIbTYPHI,
pelieHuH TII00aJbHBIX MpOOJieM  YCTOHYMBOIO  pa3BUTHS
YEJIOBEYECTBA - CBIPbEBOM, DJHEPreTUYECKOW, MHILIEBOM U
HKOJIOTUYECKOM  O€30IacHOCTH, B  PA3BUTHUU  MEIUIIMHBI,
00ecreyeHny YCJIOBHM YCHEIIHOTo TpyJda M 3KOJOTHYECKH
KOM(OPTHOM KHU3HHU KaXKAOT0 WieHa 00ILeCTBa;

JIPum 27

€CTECTBCHHO-HAYYHOM TI'PAaMOTHOCTH: IIOHUMaHMs CYILIHOCTH
METO/IOB IIO3HAHM, HCIIOJIB3YEMBIX B ECTECTBEHHBIX HAyKax,
CIOCOOHOCTH UCIIOJIb30BaTh MOTy4aeMble 3HaHUS U1 aHAJIN3a U
OOBSICHEHUS SBJICHUN OKPY)KAIOLIEr0 MHpa U MPOUCXOMASALINX B
HEM U3MEHEHUH, YMEHHUs JleaTh 000CHOBAHHBIE 3aKJIIOUCHHSI Ha
OCHOBE HAay4HBIX ()aKTOB W HMEIOIIMXCS JAaHHBIX C IEINBIO
MTOJIy4E€HUS] JOCTOBEPHBIX BBIBOJIOB;

JIPHI 28

CIIOCOOHOCTH  CaMOCTOSTEIIBHO MCIOJIb30BaTh XHMHYCCKHUE
SHaHUA [JIA PCIICHUA np06neM B PpCAIBbHBIX KHN3HCHHBIX
CUTYyalUsIX;

JIPum 29

MHTEpeca K TO3HAHMWIO M HCCIENOBATEIbCKON eATeNbHOCTH;
TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOPa30BaHUIO U
camMo00pa30BaHMI0, K AKTHBHOMY MOJyYSHHIO HOBBIX 3HAHUH 1O
XMMHHU B COOTBETCTBHH C )KU3HEHHBIMU NOTPEOHOCTSMU;

JIPam 30

MHTEpeca K 0COOEHHOCTSIM Tpy/ia B Pa3IMUHBIX cepax
npodeCcCUOHATILHOM e TeTbHOCTH.

Kon
MeTal’lpe[lMeTI—[OFO
pe3yJabTara

Dopmynuposka memanpeomennozo pe3yibmama

MP 1

3HAYMMbIC 11 (DOPMUPOBAHUS MHUPOBO33PEHHUS O0YUAIOIIMXCS
MEXKIUCIUIIINHAPHBIE (MEXITpEIMETHBIC) oOIIeHAYYHbIE
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MOHSTHUS, OTPAKAIOLIUE LIEJIOCTHOCTh HAYYHOU KapTHUHBI MUpPA U
crienii(puKy METO0B TTO3HAHUS, UCTIOIB3yEMBIX B €CTECTBEHHBIX
Haykax (MaTepus, BEIECTBO, DHEPIHs, SBJICHHUE, IPOILIECC,
cUCTeMa, HAyYHBIN (PaKT, MPUHIINI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, WHCCIeNOBaHUE, HaONIOIeHHe, W3MEpPEHUE,
HKCIIEPUMEHT U JAPYTHE);
VHHUBEpCcaldbHble  y4eOHble  JAelicTBUS  (TIO3HABaTElbHbIC,
MP 2 KOMMYHUKaTUBHBIE, peryisITUBHbBIE), oOecrnieunBaroIye
dbopmupoBanre (QpyHKIMOHAIBHON T'PAaMOTHOCTH M COLIMATBHOU
KOMITETCHIINH 00y4JaroInXcs;
CIOCOOHOCTh ~ OOYy4arolUXCsl ~ HCIOJIb30BaTh  OCBOCHHBIE
MP 3 MEXIUCIUIUIMHAPHBIC,  MHUPOBO33PEHYECKME  3HAHUA U
yVHHUBEpCcaldbHble Y4eOHbIE JEWCTBUS B IO3HABATENbHON U
COLIMAJIbHON ITPAKTHKE.
Kon
NpeIMeTHOr o Dopmynuposka npeomemnozo pe3yibmama
pe3yJibTarta
c(OpMHUPOBAHHOCTh MPEICTABICHUNH O MECTE XMMHUHU B COBPEMEHHOMU
P 1 HAyYHOW KapTUHE MHpPA; MOHUMAHHUE POJIH XUMHUU B (OPMHUPOBAHHUU
Kpyro3opa u (hyHKIHOHAIBHON T'PaMOTHOCTH 4YeJIOBEKa JAJiSl pPelleHus
MPaKTUYECKHX 3a/1a4;
BJIQJICHHE  OCHOBOMNOJAraloIUMU  XMUMHYECKUMHU  TOHSITHUSIMH,
1P 2 TEOPUSIMHU, 3aKOHAMU U 3aKOHOMEPHOCTSIMHU; YBEPEHHOE MMOJIb30BAHUE
XUMHUYECKON TEPMUHOJIOTHEN 1 CHMBOJIUKO;
BJIaJICHUE OCHOBHBIMU METOJJaMU HAYYHOT'O IMO3HAHMUS,
UCIOJb3YeMbIMU B XMMHHU: HAONIOJICHHE, ONMCAHUE, HU3MEpEHHE,
P 3 AKCIIEPUMEHT; YMEHHE 00pabaThiBaTh, OOBACHSATh PE3YIbTATHI
MPOBEAEHHBIX OMBITOB M JI€JaTh BHIBOJBI; TOTOBHOCTD U
CIOCOOHOCTH NMPUMEHSTH METO/IbI IO3HAHUS MIPU PEIICHUN
MPAKTUYECKHX 3a7au;
1P 4 c()OPMHUPOBAHHOCTh yYMEHHUS JaBaTh KOJMYECTBEHHBIC OICHKU
Y IPOBOJIUTH Pacu€Thl O XUMUUECKUM (POpMysaM U YpaBHEHUSM;
IIP 5 BJIAACHUC IIpaBUJIaMM TCXHMKH 0€30I1aCHOCTH IIpA HCIIOJIL30BaHUU
XUMUYECKHUX BEUIECTB;
P 6 c(OPMUPOBAHHOCTh COOCTBEHHOW TMO3UIMU TIO OTHOILICHUIO
K XUMUYECKOW MH(OpMAIH, TOJIydaeMON U3 pa3HbIX UCTOUYHUKOB.
Kon
Dopmynuposka Komnemenyuu
KOMIIeTEeHIIUHN
OK 1. Bri6upats ciocoOsI perieHus 3a1a4d npodeccuoHaabHOM AeSITEIBHOCTH
MIPUMEHUTEIBHO K PA3JIMUYHBIM KOHTEKCTaM
Hcnonb30BaTh COBpEMEHHBIE CPEICTBA MTOMCKA, aHATIN3a U UHTEPIIPETAIIII
OK 2. nH(popManuy U HHPOPMAIIMOHHBIE TEXHOJIOTHH ISl BHITTOTHEHUS 3a71a4
poeCCHOHATBHON JIEATETLHOCTH
OK 4. DddeKkTHBHO B3aUMOIEHCTBOBATh U pab0OTaTh B KOJUICKTHBE U KOMAH/IE
ConelicTBOBaTh COXPaHEHUIO OKPYXKAIOILEel cpelibl, pecypcocOepexeHuIo,
OK 7. MIPUMEHSTh 3HaHUsI 00 N3MEHEHUHU KJIMMaTa, MPUHLIUIIBI OepeKIMBOTO
MIPOU3BOJICTBA, Y(PPEKTUBHO NEHCTBOBATH B YPE3BBIYANMHBIX CUTYAIIUIX
Kon .
Dopmynuposka npogheccuonanbHol KOMnemeHyuu
KOMIETEeHIUH




IIK 1.1.

[IpoBomuTh cOOp M aHanMu3 MHGOPMAIMH O MOTPEOHOCTIX CYOBEKTOB
pBIHKA Ha TOBAaphI U YCIYTH, B TOM YHUCIIE C UCIOJIh30BaHUEM IH(PPOBBIX U
MH(POPMALIMOHHBIX TEXHOJIOTUH.

IIK 1.2 VYcTaHaBiauBaTh  XO3SIMCTBEHHEBIE CBSI3UM € IIOCTaBIIMKAMH U
MOTPEOUTENSIMU TOBAapOB W YyCIOyr, B TOM 4YHCIE C TMPUMEHEHUEM
KOMMYHUKATUBHBIX BO3MOKHOCTEN MCKYCCTBEHHOIO MHTEJUICKTA.

I[IK 1.3 OcymecTBIATh TOATOTOBKY, O(GOpPMIICHHE W TPOBEPKY 3aKYIMOYHOU

JOKYMEHTallMM, B TOM UHUCJIE€ C HCIOJIb30BAHUEM BJIEKTPOHHOIO
JJOKYMEHTO00O0POTa U CKBO3HBIX U(POBHIX TEXHOJIOTHH.




2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA3OBATEJLHOM

T CTUTLIAHBI

2.1. 06beM AUCHUIUIMHBI M BUABI y4€0HOW pa6OThI

Bup yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTe1bHOM NPOrPaMMBbl THCHUTIIHHBI 72
B T.4.

OcHOBHOE coep:KaHue 66
BT. U.:

TEOpeTHYeCcKoe 00yUueHue 30
MPAKTUYECKHE 3aHITUS 24
abopaTOpPHbIE 3aHATHS 10
IIpodeccuoHanbHO-OpHMEHTHPOBAHHOE cO/lep:KaHue (Colep:KaHne 6
NMPUKJIAJTHOT0 MOYJIAA)

BT. U..

TEOPETHUECKOE 00yUeHne 2
MPAKTUYECKUE 3aHATUS 4
CamocTosiTe1bHas1 padoTa 36

IIpomexyTouHnasi arrectamus (IK3aMeH)




2.2. TeMaTU4YeCKMH IJIAH U cOAeprKaHUe AUCIUTLIUHBI

HaumenoBanme Conep:xkanue y4eOHOro MaTepuasa (OCHOBHOE M NMPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), OB LeM 1ACOR dopmMupyemblie
pAa3/iesioB U TeM Ja00PATOPHDBIE U MPAKTHYECKHE 3AHATHS, IPUKJIATHONH MOIYJIb KOMIIETEHIHH
1 2 3 4

OcHOBHOE cojiep:KaHHe 66
Pa3ies 1. OcHOBBI CTPOEHHS BelleCTBA 6
Tema 1.1. OcHOBHOE coJiep:KaHue 4 OK 01
Crpoenue atoMOB | TeopeTHyeckoe odyyeHue 2
XUMHICCKHAX CoBpeMmeHHass Mojenb CTpoeHHss aroma. CHMBOJMYECKHH SI3BIK XHUMHH. XHMHUYCCKHUN OJIEMEHT.
SJICMCHTOB H DneKkTpoHHas KoHuUrypauus aroMa. Kinaccupukanus XUMHYECKHX DJIEMEHTOB (s-, P-, d-dieMeHTHI).
fipupoaa BaneHTHbIE ~ SNIEKTPOHBI.  BaleHTHOCTh.  DNEKTPOHHAs ~ MPUPOJA  XMMHYCCKOW  CBSI3ML. 2
XAMHAICCKON DJIEKTPOOTPUIIATEILHOCTh. BHABI XUMHYECKOM CBA3M (KOBaJ€HTHAs, WOHHAs, MeTajIMuecKas,
CBA3H BOJIOPOJIHAS) M CIIOCOOBI €€ 00pa3oBaHMsI

IlpakTHyeckue 3aHATHSA 2

Pemenye 3aganuii Ha HCOOJNL30BAaHHME XHUMHUYECKOW CHMBOJHMKM W Ha3BaHUM COENUHEHUH IIO

HOMEHKJIATYpE MEXKIYHAPOJHOIO COK3a TEOPETUYECKOM M NPHUKIAJHOM XMMHM M TPHBUAIBHBIX

Ha3BaHWM JUIA COCTABJICHUsS XMMHUUYECKUX (HOPMYJ JIBYXaTOMHBIX COEIAMHEHHH (OKCHIOB, CYIb(HIOB,

THAPHUJIOB M T.IL.) M JIPYTHX HEOPraHMYECKUX COEAMHEHUM OTAENbHBIX KIIACCOB. 2

[IpakTH4ecKHe 3a/IaHUs Ha YCTAHOBJIEHUE CBA3H MEXIY CTPOEHHEM aTOMOB XHMHYECKHUX DJIEMEHTOB U

NEPUOJUYECKUM M3MEHEHHEM CBOWCTB XUMHUYECKHMX DJIEMEHTOB M MX COEJMHEHHH B COOTBETCTBUH C

nosnoxkenueM [leproanyeckoil CUCTEMBI.

CamocroniTesbHasi padoTa 3

Pacyer KoaM4yecTBa MPOTOHOB, HEHTPOHOB, DJIEKTPOHOB B aTOMAx Pa3IMYHbIX XUMHYECKUX DIIEMEHTOB. 3

CocTaBlieHHE CXEM CTPOEHHS U 3JIEKTPOHHBIX KOHQHUIYpAIHii aTOMOB XUMHYECKUX 3JIEMEHTOB.
Tema 1.2. OcHOBHOE coJiep:KaHue 2 OK 01
Heproanuecknii | IpakTHYecKHE 3AHATHS 2 OK 02
3aKOH ¥ TaOmuia Iepuoauueckas cucTeMa XUMUIeCKuX daeMeHToB J[. M. MenzeneeBa. GU3HMYECKU CMBICIT
AN Menneneesa |[Jepuomuueckoro 3axona JI.1. MeHeneeBa. 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XMUMHUYCCKHX

3IIEMEHTOB, 00Pa3yeMbIX HMH IIPOCTHIX M CIIOXKHBIX BEIIECTB B COOTBETCTBUHM C MOJIOKEHUEM

XHMHYECKOTO dyieMenTa B [leproauueckoii cucreMe. MUPOBO33pEHUYECKOE U HAYYHOE 3HAUECHHUE 2

Ilepnoguueckoro 3akona JI.11. Menneneesa. [Iporunoser [I.11. MenaeneeBa. OTKpbITHE HOBBIX
XUMHUYECKHX DIEMEHTOB.
PelreHne NpakTMKO-OPUEHTUPOBAHHBIX TCOPETUYECKUX 33JaHUN HA XaPAKTEPU3ALUI0 XUMUYECKHUX
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371eMeHTOB «MeTauniecKue / HeMeTaNIMYeCKUe CBOMCTBA, JIEKTPOOTPUIIATETLHOCTh XUMHYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOEHUEM U TOJIOKEHHEM B IIEPUOJUYECKON CUCTEME
XUMHYECKHuX 3eMeHToB [.M1. Menaeneeay

CamocrosiTesibHasi padoTa 3

[TonroroButh coobuieHne Ha TeMy «OTKpPBITHE TEPUOIUIECKOTO 3aKOHA» 3
Pa3jnen 2. Xumuyeckue peakiuun 10
Tema 2.1. Tunner | OcHOBHOe coiepKaHUE 4 OK 01
XUMHYECKHX Teopernueckoe o0yueHue 2
peakiuit Krnaccudukanus u THIIBI XUMAYECKUX PEAKIUi C ydacTueM HeopraHudeckux BemiecTB. CocTaBieHue

ypaBHEHUH peakInii COeTMHEHNs, Pa3lIoKEeHNUs, 3aMelIeHNs, 00OMeHa, B T.4. peaklUii TOpeHHUs,

OKHUCIICHUS-BOCCTAHOBJICHUSI.

VYpaBHeHUs OKUCTIeHUsI-BoccTaHOBNIEHU. CTeneHb okucineHus. OKUCIUTENb U BOCCTAHOBUTEb. 2

CocrapiieHre U ypaBHUBAHHUE OKUCIUTEILHO-BOCCTAHOBUTENBHBIX PEAKIIMI METOIOM 3JIEKTPOHHOTO

Oananca. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAaKLIUK B IPUPOJIE, MPOU3BOICTBEHHBIX MTpolleccax u

KU3HEIESITEIIbHOCTH OPraHU3MOB

IIpakTn4yeckune 3aHATHS 2

KonuuectBenusle oTHOUIEHHUs] B XUMUH. OCHOBHBIE KOJIMYECTBEHHbIE 3aKOHBI B XUMUHU U PacyeThl 1O

YpaBHEHUSIM XUMHMUYECKUX peakiui. Moyb Kak eIuHHUIla KOJMYecTBa BellecTBa. MolsipHas macca.

3aK0OHBI COXPAaHEHMsI MAacChl W dHEPruu. 3aKoH ABoranpo. MossipHblii 00beM ra3oB. OTHOCUTENIbHAS 2

IJIOTHOCTH Ta30B. PacdeTsl Mo ypaBHEHHSIM XMMUYECKUX PEAKIMd C MCIIOJIb30BAHMEM MAacChl, 00beMa

(HOpMaJbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA

CamocroniTesbHasi padoTa 3

CocrapneHre U ypaBHUBAHUE PA3TUIHBIX BUIOB XUMHUYECKUX PEAKITHI. 3
Tema 2.2. OcHoBHoOE coep:KaHue 6 OK 01
OINEKTPONUTHIECKA | TegperHueckoe 00ydeHHe 4 OK 04
A JCCONMATIIA 1 Teopust MEKTPOAUTHUECKON qucconuanu. FoHbl. DIEeKTPOIUThI, HEAIEKTPOIUTHI. Peakiuum HOHHOTO
MOHHRII 0OMeH obmeHna. CocTaBieHHe peakluii MOHHOTO OOMEHA MyTeM COCTaBJICHHS WX MOIHBIX U COKPAIICHHBIX 2

MOHHBIX ypaBHeHU. KMCIOTHO-OCHOBHBIE PEaKIMu. 3alaHUsI HA COCTABJIEHUE NOHHBIX PEaKIMi

JlaGopaTopHble 3aHATUA 2

JlaGoparopHas paboTa “THIBI XUMUYECKUX PeaKLui’”.

WccnenoBanue TUoB (10 COCTaBY U KOJIMYECTBY UCXOIHBIX U 00Pa3yIOLIUXCsl BEIIECTB) U MPU3HAKOB 2

XUMHUYCCKUX peaKuHﬁ. HpOBeI[eHI/Ie peakunﬁ HOHHOI'O O6MeHa, OIPCACIICHUC CPCABbI BOAHBIX
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PacTBOPOB. 3aI[aHI/I$I Ha COCTaBJICHHUC MOHHBIX peaKHI/Iﬁ

CamocrosiTesibHast padoTa 3
CocrapneHue peakiuii THAPOIN3a BEIIECTB M0 3aJaHHOMY 00pasIry. 3
Pemenne 3a1a4 mo KOHIIEHTPAIMSIM PaCTBOPOB.
KonTpoabHas
CrpoeHue BemecTBa U XMMUYECKHE PEaKIIuU 2
pa6ora 1
Pazgen 3. CTpoeHue 1 CBOHiCTBA HEOPraHNYeCKUX BelleCTB 16
Tema 3.1. OCHOBHOE cO/Iep:KaHue 4 OK 01
Knaccuduxanus, | Teoperndeckoe obyuenne 2 OK 02
HOMCHKJIATYPA M |TTpenmer meopranmueckoii xumun. Kinaccudukamys HeOpraHmdeckux BemecTs. [IpocThie U CIIOKHBIE
CTpOCHHC BeniecTBa. OCHOBHBIE KJIACChI CIIOKHBIX BEIECTB (OKCHUbI, THIPOKCHIbI, KUCTIOTHI, COJIN). B3auMocBs3b
HCOPTaHMHCCKUX | yeopranndeckux BelmecTs. ArperaTHble COCTOSHHSA BemecTa. Kpucrannudeckue u aMophHbIe
BEICCTB BellecTBa. THIbl KPUCTAIIMYECKUX PEIIETOK (aATOMHAs, MOJIEKYJIsIpHAs, MOHHAsA, METAJIIMYECcKas). 2
3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUINYECKOH peIIeTKH. 3aBUCUMOCTh
XUMHYECKON aKTUBHOCTHU BEIIECTB OT BH/1a XUMHUECKOHN CBSI3U U THIMA KPUCTAIITHYECKON PELIETKH.
[TpuurHBEI MHOTOOOpA3Nsl BEIIECTB
IIpakTn4yeckune 3aHsATHS 2
Homenknarypa HeopraHMueckux BEIIECTB: Ha3BaHHUE BEIECTBA UCXO/IS U3 UX XUMUYECKOU (HOpMYIIbI
WIN COCTaBJIEHHE XUMHUYECKON (OPMYJIbI HCXOAS U3 HA3BaHUS BEIECTBA IO MEKYHAPOIHOM
(UIOTTAK) nim TpuBHaIbHOW HOMEHKJIIATYpE.
Pemienne npakTHUeCKUX 3aJaHMi MO KJIAcCH(PUKAIMK, HOMEHKJIAType U XHUMHUYECKHM (opMynam
HEOPraHMYECKUX BEUIECTB PA3IMYHBIX KIACCOB (YrapHbIH Ta3, YIVIEKHCIBIA Ta3, aMMHaK, raiieHas 2
U3BECTh, HETAIlIeHas! U3BECTh, MUTHhEBAs COJIa U JIPYTUX): Ha3bIBaTh M COCTABIATH (POPMYIIBI XUMHUYECKHX
BEIIIECTB, ONPEACIATH MPHHAICKHOCTD K KIIaccy.
Hctounuku xuMudeckoi nHdopMaiuu (cpeacTs MaccoBoi HHPOpMaLuy, ceTb IHTepHET U Apyrue).
[Touck nadpopManuu 1o Ha3BaHUAM, HACHTH(HUKATOPAM, CTPYKTYPHBIM (hopMysiaMm
CamocronTesabHasi padoTa 3
CocraBiieHHE TEHETHYECKHX IIETI0YEK 10 3aJJaHHOMY 00pas3Ily. 3
Tema 3.2. ®usuxo-| OcHOBHOE co/iep:KaAHNE 8 OK 01
XUMHAYECKHE Teopernueckoe o0yuenmne 6 OK 02
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CBONCTBa Merammpl. O6mme Guznyueckre U XUMHUYECKHE CBOMCTBa MeTayioB. CriocoObl ToNydeHHs. 3HAUYCHHE
HEOPraHW4ICCKUX  |MeTalJIOB M HEMETAUIOB B IPUPOAE U KU3HEIEATEIBHOCTH 4YelIOBeKa M opraHu3moB. Kopposus 2
BCIICCTB METaJJIOB: BUIBI KOPPO3HH, CIIOCOOBI 3alIUTHI METAIIJIOB OT KOPPO3UH
Hewmeranner. OOmme ¢usndeckue W XUMHUYECKHE CBOWCTBa HEMETAUIOB. THIIMYHBIE CBOWCTBA
HemerawioB [V— VII rpynn. Knaccudukaiys u HOMEHKIIaTypa COeTMHEHU HeMeTaIIoB. KpyroBopoThl 2
OMOTEHHBIX JIEMEHTOB B IPUPOJIE
XUMHYEeCKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIeCTB (OKCHI0B, THIPOKCUIOB, KHCIIOT,
coJieil 1 JIp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MTPOCTHIX BEUIECTB, BOJOPOIHBIX COCUHEHUH, 2
BBICIINX OKCHJIOB U THIPOKCHJIOB
IIpakTnyeckue 3aHATHSA 2
CocraBieHrne ypaBHEHMM XMMHUYECKUX DPEAKIMM C y4yacTHEM IPOCTBIX U CIOKHBIX HEOPraHMYECKHX
BEIIECTB: METAJUIOB M HEMETAUIOB; OKCHIOB METAJJIOB, HEMETA/NIOB M aM(pOTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBAHMH W aM(OTEPHBIX THIPOKCHIOB; HEOPraHHMYECKUX COJIeH,
XapaKTEepU3YKOLIUX UX CBOMCTBA. 2
PemreHne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHMM Ha CBOMCTBA, COCTaB, IIOJIYYCHHUE U
0e30MacHOe UCIOJb30BaHUE BAXKHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPaKTHUECKOMN
JIESITEJIBHOCTH YEJIOBEKA
CamocrosiTesbHasi padora 3
[TonroroBka cooOIIeHUS WM TPE3EHTAllMU Ha OOHY M3 TeM: «/loOblya, mepepaboTka M MpUMEHEHHE
QIIOMHHHUSL B COBPEMEHHOH MpPOMBINUIEHHOCTH», «JloObua, mepepaboTka M MPUMEHEHHE METU B 3
COBPEMEHHOM IPOMBINUICHHOCTH», «IIpOM3BOACTBO M IIpUMEHEHHE TaJOr€HOB B COBPEMEHHOMN
IIPOMBIIUIEHHOCTH.
Tema 3.3. OcCHOBHOE cO/Iep:KaHue 2 OK 01
Unentnduranus | JlaGopaTropHbie 3aHATHS 2 OK 02
HEOPTaHWHICCKUX | TaGoparopHas paboTa «MneHTruKaIms HEOPraHMIECKHX BELIECTBY. OK 04
BCHICCTB Pelienne OSKCIEPUMEHTANLHBIX 3alad [0 XUMUYECKMM CBOMCTBAM METAUIOB M HEMETA/LIOB, IO
pacro3HaBaHUIO U MOJIYYEHUIO COEIMHEHNI METAJUIOB U HEMETAJUIOB. 2
WNnentuduxaius HEOPraHMYECKUX BELIECTB C HCIOJIb30BAaHUEM HX (DPU3HKO-XUMHUYECKUX CBOIICTB,
XapaKTepHBIX KAa4eCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynabpaT-, KapOOHAT- U XJIOPUI-
AQHUOHBI, Ha KATHOH aMMOHMUS
KonTtpoubHnasn .
CBolicTBa HEOPTaHUYECKUX BEILIECTB 2
pabdora 2
Pa3nen 4. CTpoeHue 1 CBOCTBA OPraHN4YEeCKUX BelIeCTB 24
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Tema 4.1. OCHOBHOE cO/Iep:KaHue 4 OK 01
Knaccupukanus, | Teoperndeckoe oGydenue 2
CTPOCHHUE 1 [losiBieHHE M pa3BUTHE OPTAHMYECKOW XMMHUHU KakK Hayku. [Ipenmer oprannueckoi xumuu. Mecto u
HOMCHKJIaTypa 3HAYEHHE OPTAaHMYECKON XMMHUHU B CUCTEME €CTECTBEHHBIX HayK.
OpraHnIEeCKUX XUMHUYECKOE CTPOCHHE KaK MOPANOK COEAUHEHHsS aTOMOB B MOJIEKYJIE COTJIACHO HMX BaJEHTHOCTH.
BCILIECTB OCHOBHBIE TOJOKEHUS TEOPUU XMMHUYECKOTO CTPOEHHUsI OpraHMYecKux coeauHeHudl A.M. bytieposa.

VYriepoaHslid CKeNET OPraHUYeCKOM MOJIEKYJIbl. 3aBHUCHUMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOIO

CTpOeHHUs MoJieKyn. M3omepust 1 u30MepBl. 2

[lonatue o ¢yaxkuuoHansHOW rpynme. Panukan. IlpuHnmnel kimaccuuUKauyl — OPraHUYECKUX

coelMHEHU. MexayHapogHass HOMEHKIAaTypa M TMPUHLUIBI HOMEHKJIATYypbl OpPraHUYEeCKUX

coenquHeHuil. [loHsTHE 00 a30TCoIEp)KalIMX COECTUHEHHSX, OMOJOTMYECKH AaKTHBHBIX BEIECTBaX

(yrneBogax, xupax, Oenmkax H Jp.), BBICOKOMOJICKYJISIDHBIX COCIMHEHHUAX (MOHOMEp, MOJIUMeEp,

CTPYKTYpPHOE 3BEHO)

IIpakTH4Yeckue 3aHATHA 2

Homenknarypa OpraHMYeCKHMX COEIMHEHUH OTAEIbHBIX KJIACCOB (HACBILICHHBIC, HEHACBILICHHBIE U

apoMaTHYeCKHUEe YTJIEBOJOPObI, CHUPTHI, (DEHOJIbI, aJIbJIerH/Ibl, KETOHbI, KAPOOHOBBIE KUCIOTHI U JIp.)

CocraBiieHHE TIOJNHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJ OPraHMYECKHX BEHIECTB OTACIbHBIX 5

KJIACCOB, HMCIOJB3YS MX Ha3BaHUS MO CUCTEMATUYECKOM M TPUBUAIBHON HOMEHKIAType (STHIIEH,

alleTWICH, TIIHLEpUH, (eHomd, (opMalbAeTHa, YKCyCHas KHCIOTa, TNMUIMH). Pacdersl mpocreifiueit

(hopMyIIbl OpraHnYecKoi MOJIEKYJIbl, HICXO/s U3 3JIEMEHTHOT0 cocTaBa (B %)

CamocrosiTesbHast padora 3

[ToaroroButk nokian Ha TeMy: «Pojib OTEYECTBEHHBIX YYEHBIX B CTAHOBJICHUM U PAa3BUTUU MHUPOBOMU 3

OpPraHUYECKON XUMUN.
Tema 4.2. OcCHOBHOE co/Iep:KaHue 12 OK 01
CaoiicTBa Teoperuueckoe oGyuenue 6 OK 02
OpPraHUYCCKUX OUBNKO-XUMUUYECKHE CBOMCTBA OPraHMYECKUX COCAUHEHWU OTAENBHBIX KJIacCOB (OCOOEHHOCTH OK 04
COCIMHCHUH KJaccu(pUKaMU 1 HOMEHKJIATyphl BHYTPH KJIacca; TOMOJOTHUYECKUH psil v o01mas popmyra; U3oMepus;

(hu3mYecKre CBOMCTBA; XUMUUECKHE CBOMCTBA; CIIOCOOBI IMMOJTYyUCHHUS):

— MpenaesbHbIe YITIEBOAOPOAbl (aIKaHbl M IUKJIOANIKaHbl). ['opeHHe MeTaHa Kak OJUH W3 OCHOBHBIX

UCTOYHUKOB TeIlJIa B IPOMBIIIJICHHOCTH U OBITY. CBOMCTBA MPUPOJHBIX YIIIEBOJIOPOJIOB, HAX0XK/ICHHUE B

MIPUPO/IE€ U IPUMEHEHHUE alIKaHOB; 2

— HCIPCACIIbHBIC (aJIKeHLI, AJIKUHbl H aJ'IKaI[I/IeHBI) U apOMAaTUYCCKUC YIITICBOAOPOIbI. FopeHI/Ie
AllCTUJICHA KaK HCTOYHHK BBICOKOTCMIICPATYPHOT'O IIJIAMCHH JJISI CBAPKU U PE3KH MCTAJIJIOB
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— KHUCJIOpOACOAepkKalllue COeAMHEHUs (CUPTHI U (eHOIIbI, KapOOHOBBIE KUCIOTHI U 3(PUPHI, aJIbJIECT U IbI
U KETOHBI, >XHUpBI, yriaeBoiabl). [IpakTuueckoe mNpUMEHEHUE STHICHIVIMKOJS, TJUIEepUHa, (eHoma.
[Ipumenenue dopmanpaeruaa, aneTanbAeruaa, YKCYCHOM KHUCIOTh. Mplla Kak COJM  BBICHINX
KapOOHOBBIX KUCIOT. MOIoIIne CBONCTBA MbLIA

— a30TcoJepXKalllie COEOUHEHUs (aMUHBI M aMHUHOKUCIOTHI, Oesku). BblcOkOMOeKyssipHbIe
COCAMHEHUS (CHMHTETUYECKHE M OMOJIOTHYECKU-aKTHBHBIE). MOHOMED, MOJIMMEpP, CTPYKTYPHOE 3BEHO.
[Tomumepusanus 3TUICHA KAK OCHOBHOE HAIIPABJICHUE €T0 UCIIOJIb30BaHMS.

I'eneTndeckas CBsI3b MEXKy KJ1acCaMu OPraHU4eCKUX COCIMHEHUN

HpaKTI/I‘leCKI/Ie 3aHATHUSA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIAaccoB (TpUBHAJIbHAsI M MEXIyHapOJHas
HOMEHKJIaTypa, XUMUYECKUE CBOMCTBA, CIIOCOOBI MOJMyUEHUs): NPEIENIbHbIE (AIKAHbl U LUKIOAIKAHBI),
HernpeebHble (AIKEHbI, aIKMHBI U aJIKaAUEHbl) U apOMaTUYEeCKHE YIJIEBOJOPO/bl, CIIUPTH U (HEHOJIBI,
KapOOHOBBIE ~ KHMCIOTBI W J3QUPbI, aJdbJErHAbl W  KETOHBl, AaMHUHBI W  AaMUHOKHCIOTHI,
BBICOKOMOJIEKYJIIDHBIE COEAMHEHUs. 3a/laHusl Ha COCTaBJICHHME YpPaBHEHMHM XMMHMYECKHX pPEakLui ¢
y4aCTUEM OPraHUYECKUX BELIECTB HA OCHOBAHMM X COCTaBa M CTPOEHUS

CocraBneHue cxeM peakuuii (B TOM 4HCIE€ 1O MPEAJIOKEHHBIM LENOYKaM MpeBpallleHHi),
XapaKTepU3YIOIUX XMMUYECKHE CBOMCTBA OPraHMYECKHUX COECIUHEHUH OTIENbHBIX KJIACCOB, CIIOCOOBI
UX TOJY4YEHHMs M Ha3BaHME OPraHMYECKHX COEJUHEHUM II0 TPUBHAIBHOM MM MEXIYyHAapOIHOU
CHUCTEMATUYECKOM HOMEHKJIIATYPE.
PemreHne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHMM Ha CBOMCTBA OPraHUYECKHUX
COEMHEHUH OTAEIBHBIX KJIACCOB

JlaGopaTropnas padora

JlaBoparopHas padota “IIpeBpaiieHuss OpraHuYeCcKUX BEIIECTB IPU HarpeBaHuu".
[TonmyyeHue sTHIIEHA M U3yYEHHE €r0 CBOMCTB. MoaennpoBaHie MOJIEKY]I U XUMHUECKUX MpeBpaIleHuit
Ha [TpUMepe TaHa, ITHIICHA, AlleTIIICHA U JIp.

CamocrosiTesbHast padora

[TonroroBka cooOIIeHNs, TPE3EHTALMN Ha OJIHY U3 TEM:

«OKOJIOTMYECKHE AaCMEKThl HCIOJIb30BAHUS YIVIEBOAOPOJHOIO ChIPbs»; «IDKOHOMHYECKUE aCIEKThI
MEXIYHAPOJHOIO COTPYAHMUYECTBA [0 MCIOJIb30BAHUIO YIVIEBOAOPOJHOIO ChIpbsa»; «Mcropus
OTKPBITHS U pa3pabOTKHU ra30BbIX U HEPTIHBIX MecTOpoxkIeHni B Poccuiickoit Denepanum.

Tema 4.3.
Nnentudukanus

OcHoBHOe cogepkaHue

Teopernueckoe o0yuenune

OK 01
OK 02
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OpraHNYeCKUX buooprannueckue coenunenus. I[lpumeHeHue W Owojormueckas pojib yriaeBoaoB. OkxucieHue OK 04
BEILIECTB, UX VIJI€BOJOB — MCTOYHUK OHEPrUM KUBBIX OpraHu3MoB. OO0sacTu NTPUMEHEHUS aMUHOKHUCIIOT. 5
3Ha4YEHHE U [IpeBpamenuss OenkoB mnuiqu B opraHuzMe. buonormyeckue ¢QyHkuuun OenkoB. buonormueckue
IIPUMEHEHHE B (yHKIMHU kUpOB. PoJib opranndyeckoil XuMUH B pelieHnd Ipo0sIeM MUIIEBOi Oe30MacHOCTH
OBITOBOMH U Ponbp opraHuueckoil XMMHUM B pELIEHUH MPOOJIEM HHEPreTHUYECKO Oe30MacHOCTH, B Pa3BUTHU
NPOU3BOJCTBECHHO! | MEIUIIMHBI, CO3JAHUU HOBBIX MAaTEPHATIOB, HOBBIX HCTOYHHKOB HEPIUH (IbTCPHATUBHBIC HCTOUHUKH
ACATEIBHOCTH sHepruu). OnacHOCTh BO3ACWUCTBUA HA JKUBBIE OPraHU3Mbl OPraHUYECKHX BEIIECTB OTIENbHBIX 2
4eJI0BEKa KJ1accoB (YTJIEBOJOPOBI, CIUPTHI, (EHOJBI, XJIOPOPTaHHMUECKHUE MPOU3BOJHBIC, ANBICTUILI U Ap.),
CMBICJI [TOKA3aTeNsl PEJEIbHO TONYCTUMON KOHIIEHTPALlUH
JlabopaTopHble 3aHATHUS 2
JlaboparopHast pabota: “UneHTHUKAINS OPTAHUYECKUX COSTMHEHUN OTJEIIbHBIX KIIACCOB”
Wnentuduxaius opraHUueCKUX COCTMHEHUN OTIENbHBIX KJIAcCOB (Ha MPUMEpE albIeTU0B, KpaxMmania,
YKCYCHOM KHCIOTHI, O€IKOB ¥ T.M.) C HCHOJIb30BaHUEM UX (UINKO-XUMHUYECKUX CBOWCTB W
XapaKTepHBIX KayeCTBEHHBIX peakuuii. [leHarypauus Oenka mpu HarpeBaHuu. L[BeTHble peakuuu 2
O0enkoB. BO3HWKHOBEHHE aHATUTHYECKOTO CHTHANA C TOYKH 3PCHHS] XUMHYECKHX TIPOIECCOB TpHU
IPOTEKaHWU Ka4eCTBEHHOMN peaklMy, MO3BOJIAIONIEH HACHTU(DULIMPOBATD MPENI0KEHHbIE OpraHUYECKHe
BEIECTBA
CamocrosiTesbHas padoTa 4
[TonroroBka AOKJIaja WM MPE3CHTAllMUd Ha OJHY M3 TeM IO BbIOOpY: «3amMeHa XUPOB B TEXHUKE
HEMUIIEBbIM ChIpbeM», «CpelcTBa TUTHEHBI HAa OCHOBE KHCIOPOICOJEPKAIIUX OPTraHUYECKUX 4
coenuHeHMIY, «CunTeTnyeckue Moromue cpeactsa (CMC): TOCTOMHCTBA M HEIOCTATKU» U JIP.
Kontpouas CtpyKTypa U CBOMCTBA OPTaHMYECKUX BEIIECTB 2
padora 3
Paznean 5. Kunernveckne u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKkumni 4
CxopocTb OcHoBHOE coep:kaHue 4 OK 01
XUMHIHCCKAX TeopeTnueckoe ofydenne 2 OK 02
peakiuii.
X HMIUECKOe CkopocTh peakuuu, €€ 3aBUCHMOCTb OT Pa3IHYHbIX (PAKTOPOB: MPUPOJIBI pearnpyloux BelleCTs,
pABHOBECHE KOHLIGHTPAllMM PEarupyroliuxX BEUIECTB, TEMMEpaTypbl M IUIOMIAJIM PEAKIUOHHOM IOBEPXHOCTH.
Tennobie 23 (HEKTH XUMUUECKUX PEAKIMA. DK30- U IHAOTEPMUUYECKUE, PEAKIIUH. 2
OOpatumocTh peakuuidl. XHUMHUYECKOE€ pPaBHOBECHE W €ro CMEIICHHWE IMOJA JACWCTBHEM pazIUYHbIX
(hakTOpOB (KOHIICHTPAILIUS PEAreHTOB WJIM IIPOYKTOB PEAKINH, JaBJICHUE, TEMIIepaTypa) sl CO3IaHMs
ONTUMAJIbHBIX YCIOBUM MpoTeKaHusl xumuueckux npouecco. [lpuniun Jle [larense
IIpakTHYecKkue 3aHATHSA 2 OK 01
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Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX 33JlaHUK Ha aHajau3 (PaKTOpOB, BIUSAIOIIMX HAa H3MEHEHHUE OK 02

CKOPOCTH XMMHUYECKOH PEaKilMH, B T.4. C MO3UIIMA IKOJOTUYECKU 1E€I€CO00Pa3HOTO MOBEICHUS B OBITY

U TPYJIOBOM JIESATENLHOCTH B LIEISIX COXPAHEHHSI CBOETO 3/J0POBBS M OKPY>KAIOIIEH MPUPOTHON CPEIbI. 5

PemreHne mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHnuna Jle-Illarense mid

HaXOXJICHUs HampaBlICHUs CMEIICHHWs paBHOBECHS XHMHUECKON peakiuu M aHaiu3 (HaKTOpoB,

BIIMSIONIMX HA CMEIICHUE XUMHYECKOTO PABHOBECHSI

CamocrosiTesibHas padoTa 4

Pemenne 3agau Ha CKOPOCTh XMMHUYECKOW peaklUMW U CMELIEHHE XMMHUYECKOTO pPaBHOBECHS IO 4

3aJIaHHOMY 00pa3Iy.
Paznea 6. PacTBOpbI 4
Tema 6.1. OcHoBHOE coep:KaHue 2 OK 01
TonsTue o Teopernyeckoe odyueHue 2 OK 02
pactopax PactBopeHne kak ¢u3MKo-xuMHUeCKUi mporecc. PactBopsl. CrocoObl MPUTOTOBIICHUST PACTBOPOB. OK 07

PactBopuMocTh. MaccoBast 1oysi  pacTBOpPEHHOTO BemiectBa. (CMBICHT TOKa3aTelss MNpeaeabHO

JOMYCTUMOMN KOHIICHTPAIIUHU U €T0 UCIIOJb30BaHUE B OLIEHKE IKOJIOTHUECKON 0€30MaCHOCTH.

[TpaBusia 3KOJIOTMYECKU IEI€CO00Pa3HOTO TMOBEAEHUS B OBITY W TPYAOBOW AESITENBHOCTH B LEJSIX 5

COXPAHEHHUS CBOETO 3/I0POBbSI M OKPYXAIOIEeW MPUPOIHON CPe/ibl; OMACHOCTh BO3/IEUCTBHS HA KUBbIE

OpTraHU3MBI OTPE/ICIIEHHBIX BEIIECTB.

Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUN HA PACTBOPBI, UCIIOJIb3yEMbIC B OBITOBOM U

IPOU3BOJICTBEHHON JESITEIbHOCTH YeJIOBEKa

CamocrosiTesibHas padora 4

Pemenue 3a1a4y Ha MPOLIEHTHYIO U MOJIAPHYIO KOHIIEHTPALIMIO PACTBOPOB IO 3a/laHHOMY 00pasiy. 4
Tema 6.2. OCHOBHOE coiep:KaHue 2 OK 01
Hccnenosanne JlaGopaTopHble 3aHATHS 2 OK 02
CBOUCTE pacTBOpOB JlaboparopHas padota «IIpuroroBiaeHue pacTBOPOB». OK 04

[IpuroToBneHue pacTBOPOB 3alaHHON (MaccOBOM, %) KOHIIEHTpaHU (C MPaKTHKO-OPHEHTUPOBAHHBIMH 2

BOIPOCAMH) U OIIPE/IeTICHUE CPEIbl BOJIHBIX PACTBOPOB.

Pemienue 3a1a4 Ha TPUTOTOBJIEHHE PACTBOPOB
IpodeccnonabHO-0PHEHTHPOBAHHOE COAepPKaHMe (COoepPKAHUe TPUKIIATHOTO MOXYJIS)
Paszpen 7. Xumusi B ObITY M POU3BOACTBEHHOM A€ATEILHOCTH YeJ0BeKa 6 OK 01
Xumust B ObITY U _|OcHoBHOe conepikaHue 6 gi 8421
TIPOU3BOACTBCHHOM Teopernyeckoe o0yueHue 2
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ACATCIIBHOCTH
YCJIOBCKA

Hogelimue nocTukeHnss XMMUYECKON HAyKH U XMMHYECKON TeXHOoJoruu. Ponb xumun B obecriedeHnn
9KOJIOTMYECKOM, SHEPTeTUYECKON U MUIIEBOM 0€30I1aCHOCTH, pa3BUTHM MeauLMHbL. [IpaBuiia moucka u
aHanM3a XUMHYEeCKoW HMH(pOpMalMM M3 pa3IMYHbIX MCTOYHUKOB (HayyHas W ydeOHO-HaydHas
JUTEpaTypa, CpeJCTBa MaccoBOM nHpopmaluu, cetb MiHTEpHEeT)

HpaKTI/I‘IGCKI/Ie 3aHATHSA

[Touck u aHanmM3 KeWcOB O MPUMEHEHUU XMMHUYECKHX BEIIECTB M TEXHOJOTUH C yueToMm Oymyiiei
npo(eCCHOHATLHOM ~ NIEATENBPHOCTH 10  TeMaM:  BaXXKHEHIIME  CTPOHUTEIbHBICE  MaTEPHUAIbI,
KOHCTPYKIIMOHHBIE ~MaTepHalibl, KpacKu, CTEKJIO, KepaMuKa, MaTepuanbl Ui 3JICKTPOHUKH,
HaHOMAaTEpHaJlbl, TEKCTWJIbHBbIE BOJIOKHA, HWCTOYHHUKU DSHEPrUH, OPraHWYECKHEe U MHUHEPAJIbHbIC
ynoOpeHus, IeKapCTBEHHbIE BEIIECTBA, OBITOBAS XUMHUSI.

3ammra: [lpeacraBienne pe3ynbTaToB pelieHus KeiicoB B popMe MUHHU-JIOKJIAJa C Ipe3eHTaluel

OK 07
IIK
2.4.,
3.3.

HpOMe)KyTO‘lHaﬂ arrecranud 1Mo JTMCIMIlIINHE (3K3aMeH)

Bcero

72
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3. YCJIOBHS PEAJIM3AIIMU ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
JAACIHUIIJINHBI
3.1. TpeOoBaHMs K MUHMMAJIbHOMY MAaTEPHAIbLHO-TEXHUYECKOMY 00eCIeYeHHI0
Jns  peanuzauuy MOporpaMMbl  JAMCHMIUIMHBI  JIOJDKHBI  OBITh  MPEAYCMOTPEHBI
CICAYIOIINE CIelUalbHbIE IMOMEIICHUS: Y4YeOHbIH KaOWHET XUMHUU W/WIM Yy4eOHOU
XUMHYECKOM J1abopaTOpUH.

OGopynoBanne yuyeOHOro KaOumHera (HALJSAHBIE TOCOOMs): HAOOPHI
LIAPOCTEPIKHEBBIX MOJENEN MOJEKYJ, MOJIEIN KPUCTAIMYECKUX PELIETOK, KOJUICKIUU
IPOCTBIX U CIOKHBIX BEIIECTB U/UIIU KOJIJIEKIUU TOJIMMEPOB; KOJUIEKIMSI TOPHBIX IOPOJI U
MUHEpaioB, Tabnuia MenjaeneeBa, ydeOHble (UIbMBI, HU(POBBIE 00pa3oBaTEIbHbBIC
pecypcesl.

Texnnueckue  cpeacrBa  00y4eHHMs:  KOMIIBIOTED C  YCTPOMCTBAMH
BOCIIPOU3BEAEHHUA 3BYKa, IPUHTEP, MYJIbTUMEIUA-TIPOECKTOP C IKPAHOM, MYJIbTUMEINITHAS
JIOCKa, YKa3Ka-mpe3eHTep Uil Mpe3eHTaLHil.

OoOopyaoBanue Jadopatopud H pado4Yux MecT JIadOpaTOpuM: MEH3YPKH,
MUINETKU-KaNeIbHUIbl, TEPMOMETPBI, MHUKPOCKOII, JIyIbl, MPEAMETHbIE W TOKPOBHbBIE
CTEKJIa, TUIAHILIETHI IJis KamlelbHbIX peakuui, (uiIbTpoBajibHas Oymara, MpOMBIBAJIKH,
CTEKJISIHHbIE NMPOOMPKH, PE3UHOBBIE MPOOKHU, (OHAPUKHU, HAOOP PEAKTHUBOB, CTEKJISIHHbBIE
NaJ0YKH, IITATUBBI JJIs1 MPOOUPOK; MEPHBIE LUIUHAPHI, BOPOHKH CTEKJISIHHBIE, BOPOHKHU
nenutenbHble nuuHApHdeckue (50-100 mi), ctynku ¢ mectukoM, (paphopoBbie HaIIKy,
NUHUETHI, QUIbTpbl OyMaXKkHble, BaTa, Mapjs, YacOBbIE CTEKJA, AJIEKTPOILTUTKH,
7abopaTOpHbIE MITATUBBI, CIIUPTOBbIE TOPEJIKH, CIUYKU, MPUOOP IS MOJYYEHHUS! ra3oB
(wm TpoOHWpKa C Tra300TBOJHON TPYOKOM), JAepxkKaTeau IJisg NMPOOUPOK, CKISHKH IS
XpaHEHHUsI PEaKTUBOB, pa3faTOYHbIC JIOTKH;, XuUMudeckue crakanwl (50, 100 u 200 mun);
HINaTeNn; MUHIETh; TUTeIbHBIC MBI, CEKYHIOMEphl (TaiMephl), MEpHBbIE TPOOUPKHU
(ra 10-20 mu1) u mepHbIe KOJOBI (25, 50, 100 1 200 mut), BoasiHas OaHsl (MJIM TEPMOCTAT),
CTEKJISTHHBIE MAJIOUKH; KOHUYeCKue KOoObI it TuTpoBanus (50 u 100 Mi1); UHAMKATOPHBIE
NOJIOCKH I omnpeaenieHns pH M craHgapTHas MHAMKATOpHAs IKala; YHUBEPCAIbHBIN
uHaukarop; mumnetku Ha 1, 10, 50 ma (umm mosarops! Ha 1, 5 w 10 mur), OropeTku st
TUTPOBaHUs, MeaunuHckue mmpunbl Ha 100-150 wmi, nabopaTtopHble  W/HIU
aHaJMTU4YeCKe Bechl, pH-MeTpbl, cymniabHbIN mKad, 1 ap. 1a00paTopHOe 000PYI0BAHHE.

3.2. HudopMmaniuoHHoe oOecnedeHUEe peau3anu NporpaMmmMbl

1. Jns peanuzanumd mporpaMmbl  OuOmMMoOTedHBIH (OHA 0Opa3zoBaTEIHHOU
OpraHu3allid JIOJDKEH HMMETh I[eYaTHbIE W/WIM DJIEKTPOHHBbIE 0Opa3oBaTelbHbIE U
MH(OPMAIMOHHBIE PECYPCHI, PEKOMEHIOBAHHbBIE JJI1 UCIIOJIB30BaHUS B 00pa30BaTeIbHOM
npoliecce, He cTapiie 5 JIET ¢ MOMEHTa U3JaHusl.

Jlns  peanuzauuu  mporpamMMbl  OMOiHMoTeuHbld  poHI  0OpazoBaTeNbHOU
OpraHu3allid UMEET Ie4YaTHbIe W 3JEKTPOHHbIE 00pa3oBaTeIbHble U UHPOPMALMOHHBIE
pecypchbl, peKOMEHIOBaHHbIE MJIsi HMCIOJb30BaHMS B OOpa30BaTEIbHOM IpOIECCE, HE
CTapIle IATH JIET C MOMEHTA U3JaHUS.

OcHoBHbIE MeYaTHbIE H3TaHUA
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. Xumus. 10 knace. YrryOnéunsiii yposenb: yueonuk/ B.B. Epemun, H.E. Ky3pmenko,
B.W. Tepenun, A.A. [Ipo3nos, B.B. JIynun; nox pen. B.B. JIlynuna. — M.:
IIpocsemenune, 2022. — 446, [2] c.: un.

. Xumus. 11 knace. Yrnyonéunbiii ypoBenb: yueOuuk/ B.B. Epemun, H.E. Ky3smenko,
A.A. Jlpo3nos, B.B. JIynun; nox pen. B.B. Jlynuna. — M.: IIpocsenienue, 2022. — 478,
[2] c.: um.

3. AHdunHorenona, 1. B. Xumusi: yaeOHUK U PAKTUKYM JJIs1 CPETHETO
npodeccronanbHoro oopazopanus / M. B. Audunorenona, A. B. badkos, B. A.
[TonkoB. — 2-¢ u3., uctp. u gomn. — Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3.lleromuxuna, H. A. O6mas xumus: yueonuk mana CIIO / H. A. Uleronuxuna, JI. B.
Munaesckasi. — Cankrt-IletepOypr: Jlans, 2021. — 164 c.

JlonoTHUTEIbHbIE HCTOYHUKH
1. Xwumus. YroyOnenusiit ypoBeHb. 10—11 kimaccsl: paboyasi mporpamMma K JJMHUH
YMK B.B. Jlynuna: yueOHo-MeToauueckoe nocooue / B.B. Epemun,
A.A. Ipoznos, N.B. Epemuna, 3.10. Kepumor. — M.: Ipoda, 2017. — 324, [1] c.

2. Meroanueckoe nocodue k yueouuky B. B. Epemuna, H. E. Ky3pmenko,

B.U. Tepenuna, A. A. [Ipo3znoBa u ap. «Xumus. YriryOneHHbINH ypoBeHb». 10 Kiacc
/ B. B. Epemun, A.A. JIpo3nos, 1.B. Epemuna, B. . Maxonuna,

O. 1O. CumonoBa, 2.10. Kepumos. — M.: [Ipoda, 2018. — 339 c. : umn.

3. Meroanueckoe nocodue k yueoHuky B. B. Epemuna, H. E. Ky3bpmenko, A. A.
HposznoBa u ap. «Xumus. YrayOnaeHHbIi ypoBenby. 11 kinace / B. B. Epemun, A A.
Hpoznos, 1.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 23.10. Kepumon. — M.:
Hpoda, 2018. — 423 c. : ui.

4. T'ycesa, E. B. Xumus nis CI1O: yuebno-metoauueckoe nocooue / E. B. I'ycesa,
M. P. Buranmmuna, /. Y. Kynukosa. — Kazans: KHUTY, 2019. — 168 c. — ISBN
978-5-7882-2792-4. — Texkct: aneKTpoHHBIH // JIaHb : 2eKTPOHHO-ONOIMOTeUHAs
cucrtema. — URL: https://e.lanbook.com/book/196096 (nata obparieHus:
14.10.2022). — PexxuM focTyma: Juisi aBTOPH3. ITOJIb30BATEIICH.

5. Yepnukosa, H. FO. XuMus B 1OCTYTHOM H3JIOKEHUU: yueOHOE TocoOue sl CIo
/ H. 1O. YepHukoBa. — 2-e u3a., crep. — Cankr-IletepOypr: Jlans, 2022. — 316 c.
— ISBN 978-5-8114-9500-9. — Tekct: anekTpoHHbIN // JIaHb: 2I€KTPOHHO-
oubmoreunas cuctema. — URL: https://e.lanbook.com/book/195532 (narta
obOpamenus: 14.10.2022). — Pexxum mocTyma: Jj1si aBTOPHU3. MOIb30BaTEIEH.
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6. IleBnwuipina, JI. B. Xumus: yue6noe mocooue / JI. B. llleBauipina, A. U.
AmnapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. —
TekcT: anexTpoHHsIH // JlaHb: 31eKTpoHHO-O0MOMoTeuHast cuctema. — URL:
https://e.lanbook.com/book/118505 (nara odpamenus: 14.10.2022). — Pexum
JOCTYTIA: JUIsl aBTOPU3. MOJIH30BATEICH.

7. bmunos, JI. H. Xumus: yueonuk nns CIIO / JI. H. bauunos, U. JI. Ilepdunosa, T.
B. CokonoBa. — 2-¢ uzn., ctep. — Cankr-IlerepOypr: Jlans, 2021. — 260 c. —
ISBN 978-5-8114-7904-7. — Texkcrt: anekTpoHHbI# // JIaHb: 371eKTPOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/167183 (nata
oOpamenus: 14.10.2022). — Pexxum nocTyma: Jyisi aBTOPHU3. MOJIb30BATEICH.

8. Tabpuensn, O. C., JIsicoBa, I'. I'. Xumus: kaura ju1s npernogaBaTens: yueo.-
MeTox. mocobune. — M. Axkanemus, 2012. - 332 c.

9. UYepnukosa H. 0., Memepsikora E. B. Pemaem 3agaun o xumuu
camocToaTensHO: yueoHoe nocodue / H. FO. Yepnukona, E. B. MemepsikoBa —
Cankr-IletepOypr: Jlans, 2022. — 328 c.

10. Pe3nukoB B. A. COOpHUK ynpaXHEHUH U 3a]1a4 110 OPraHUYECKON XUMUHU:
yueOHoe nocooue / B.A. Pe3nnkoB — Cankr-IletepOypr: Jlans, 2021. — 226 c.

11. Kanyctuna A. A., Xansuenko H. I'., JIubanor B. B. O61mast u Heopranuueckas
xumus. [Ipaktukym / A. A. Kanycrtuna, U. I'. Xansuenko, B.B. JIu6anos — Cankr-
[TerepOypr: Jlanb, 2020. — 152 c.

12. T'abpuensn O.C. Xumus: yueb. 11 ctya. npod. yaeb. 3aBenennii / O.C.
[Mabpuensn, U.I'. OctpoymoB. — M., 2016.- 256 c.

13. T'abpuensan O.C. Xumus a1 npodeccuit U crenraibHOCTEH TEXHUYECKOTO
npoduis: y4eOHUK IS CTYA. yUpexaeHuit cpea. npod. oopazoranus / O.C.

["a6puensn, N.I'. Octpoymos.
«Axagemus», 2017. — 272 c.

4-e uzn., crep. — M. : I3narenbCckuii LEHTp

HNuTepHer-pecypcesl
1.hvsh.ru — XKypHan «XumMus B mIKoJIe».
2.https://postnauka.ru/themes/chemistry — nekuuu mo xumuu Ha caite [locTHayka.

http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-monynsipHblii  TIPOEKT  «JeMEHThl  OOMbINoi  Hayku» (du3uKa, XUMUA,

MaTeMaTrKa, acTPOHOMUS, HAyKH O >KWM3HHM, Hayku o 3emiie). HoBocTu Hayku, KHWIH,

HaY4YHO-IIOIIYJIAPHBIC CTATbH, JICKIWU, SHIUKIOIICIUH.
4. http://gotourl.ru/4783 (http://potential.org.ru/)
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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

Caiit HayuHO-nonyJsipHoro xypHana «llorenuman». Xypnan wmsmaérca c¢ 2005 ., ¢
2011 r. — pazgen «Xumus».

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

CaiiT Hay4HO-TIONYJISIPHOTO JKypHaja « XuMus U xku3Hby». KypHan uznaéres ¢ 1965 r.

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

OTkpeITast 2JeKTpoHHas OubnMoTeka Xumudeckoro mnoprtana «Chemnety, comepx ut

y4yeOHbIe U MH(POpPMALMOHHBIE MaTepUalIbl JJIs IIKOJbHUKOB M yuuTenel. B Heill MoxxHO
HAalTH Yy4yeOHUKH MO OOuell W HEOPraHMYEeCKOW XUMHUHU, OPraHMYEeCKOW XUMUH,
MyJIbTUMEINAMaTepUabl, a TAKXKE 3a/1a4d XUMUYECKUX OJMMITIMAJ] C PEIICHUSIMU, 3a1a4n
BCTYIUTENbHBIX IK3aMEHOB J1JIs1 a0UTYPUEHTOB.

7. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmarmonnsie  maTepuasibl 00  onumnuazgax:  MOCKOBCKOW  TOPOJICKOM,
Bceepoccuiickoi, Menaeneesckoi, MexayHapoaHoit. IIpuBeneHsl 3a1aun TEOPETUIECKUX

U DKCIIEPUMEHTAJIbHBIX TYypOB, NOAPOOHBIE pEIICHUs, COUCKU U  (doTorpapuu
MooeInTENEH.

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

Cucrema AMCTaHIIMOHHOTO OOy4Y€HHs1, HAIIPABJIEHHAs B MIEPBYIO OYEPEb HA OJTOTOBKY K

OJIMMIIMAZaM BCEX YPOBHEW — OT WIKOJBHBIX 10 MexayHapoaHou. CalT COIEpKUT
OTPOMHOC KOJIMYCCTBO 3aaa4d, CTPYIIIMPOBAHHBIX KaK II0O TCMaM, TaK U II0 OJHUMIIHMAIaM.
Ilo BceM OCHOBHBIM pasaciaM XUMHH HpI/IBe,Z[éH TeOpeTI/I‘{CCKI/Iﬁ MaTcpual u pa306paHBI
pGH_IeHI/ISI THUITOBBIX 3aJ1a4.

9. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran mo HaHoTexHONOrusiM. OCHOBHAsl LENb — pa3BUTHE OOpa3oBaHHs B 00JIaCTH

HAaHOTEXHOJIOTUI U MOATOTOBKA K UHTEPHET-OJMMIINAJE IO HAHOTEXHOJIOTHSIM.
10.http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnast cripaBouHass wHdOpMaIUs O XUMHUYECKHX JJIEMEHTaX M MX CBOMCTBaxX (Ha

AHTJIUHACKOM SI3BIKE).
11. http://gotourl.ru/4792 (http://periodictable.ru/)
PyCCKOSI3BIYHBIN CAalT O CBOMCTBAX XUMHWUYECKUX JJIEMEHTOB.
12. http://gotourl.ru/7180 (https://www.lektorium.tv)
HexomMepueckuii  caliT  OHJIafH-OOpa3oBaHUs, COJAEPKUT MHOTO  HHTEPECHBIX

o0Opa3oBaTeIbHBIX KYPCOB M BUIACOJICKITHI JIJIS TKOJIBHUKOB, CTYJICHTOB M YUuTenen. EcTh
HECKOJIbKO KYPCOB 110 XUMUHU.

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

MH(OPMAIMOHHBI UHTEPHET-pecypc (CalT MIIATHBIN).
14. http://www.organic-chemistry.org/
[TopTan no OpraHMYECKOM XMMUN HA aHTJIUHCKOM SI3BIKE.

22


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/
http://gotourl.ru/4789
http://www.nanometer.ru/
http://gotourl.ru/4790
http://gotourl.ru/4792
http://gotourl.ru/7180
https://www.lektorium.tv/
http://gotourl.ru/4800
http://www.organic-chemistry.org/

15. http://www.xXumuk.ru
CalitT 0 XWUMHH:

KJIACCUYECKHE Y4YEOHUKH, OHUMUKIIONEINH, IIOUCK
OPraHUYEeCKUX U HEOPraHWUYECKUX PEAKLIUN, COCTABICHUE YPABHEHUN PEAKLIUM.

16. http://orgchemlab.com/

CIIpaBOYHHKH,

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS
OBIIEOBPA3OBATEJBHOM JUCIHUATIINHBI

KoHTponb u olieHKa pe3ynbTaToB OOy4YEHHUs OCYIIECTBISAETCS MPENojaBaTeieM B
mpoliiecce MPOBEACHUS MPAKTUYECKUX 3aHITHI U JIa0OpaTOPHBIX padOT, TECTUPOBAHUSA, a
TaKK€  BBIMOJHEHUS  OOyYaloMMHUCS  WHAMBUAYAJbHBIX  3aJaHUl, IPOEKTOB,
uccienoBanuii. Pe3ynpraTel 00yueHUs OMpeNessioT, YTo oOydarouiuecs: JODKHBI 3HATh,
MOHUMATh U IEMOHCTPUPOBATH MO 3aBEPILICHUHN U3YUYEHUS TUCIUIUINHBL.

Jlns  popmupoBaHuUsi, KOHTPOJS U OLEHKHA pPE3yJbTaTOB OCBOCHHUS Y4eOHOM
JTVCHUIUIMHBI UCTIONB3YETCS CUCTEMA OLIEHOYHBIX MEPOIPUSATUM, TTPEACTABIISAOIIas COO0M
KOMIUIEKC Y4Y€OHBIX MEpOIPHUATHM, COTJIACOBAHHBIX C pe3yJbTaTaMu OOy4YeHUs U
chopmynupoBaHHbiX ¢ yuetomM OI'OC COO (nmpeameTHbie pe3yabTaThl M0 JUCHUILIUHE) U

dI'OC CIIO.
OK/II | Moayas/Paznen/Te Tunbl 0OlIEHOYHBIX
Ne o A Pe3yabTar 00yueHus " .
K Ma MepoNnpusiTUH
| | OcHoBHOE copep:kaHue
1 ®opmyTUpPOBATH
Paznen 1. OcHOBBI pMy:THp
0a3oBble MOHATHUS U
CTPOeHNs BellecTBa
3aKOHbI XUMMU
1.1 | OK 01 |Crpoenue atoMmoB  |COCTaBIATH 1. Tect «CtpoeHue aToMOB
XUMHUYECKUX XUMHUYecKue (HOpMyIIbl [ XUMUUYECKHUX AJIIEMEHTOB U
AJIEMEHTOB U COEJIMHEHUN B npupoaa XUMUYECKOU
npupojaa COOTBETCTBHH CO CBS3UY.

XAMHUYECKOU CBA3U

CTCIICHBIO OKMCJICHU A
XUMHUYCCKHUX
QJICMCHTOB, UCXOAA U3
BAaJICHTHOCTH U
SJICKTPOOTPHULATCIIBHO
CTH

2. 3amaun Ha COCTaBJICHUE
XUMUYECKUX (HOpMYIT
JIBYXaTOMHBIX COEIMHEHUI
(okcumoB, Cynb(pumI0B,
TUAPUJIOB U T.IL.).

3. 3amanus Ha
HUCHOJIb30BAHUE XUMHUYECCKON
CHMBOJIMKHM M Ha3BaHUU
COE€IMHEHUH 110
HOMEHKJIaType
MEXKTyHaApOIHOTO COK03a
TEOPETUYECKOU U
MPUKJIATHON XUMUH U
TPUBHAIBHBIX Ha3BaHUM JJIsI
COCTaBJICHUS] XUMHUYCCKHUX
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OK/TI

Moayas/Pa3znen/Te
Ma

Pe3yabTar 00yueHus

Tunol OIEeHOYHBIX
MepONpPUATHHI

dbopMyI1 TByXaTOMHBIX
coeMHEHUM (OKCHUIOB,
CyJnb(pHUI0B, TUAPUIOB H T.II.)
U JIPyTUX HEOPTAaHUYECKUX
COCJIMHECHHUHU OTACIBHBIX
KJIacCOB

1.2

OK 01
OK 02

[Tepnoanueckuii
3aKOH M TabnuIa
J.1. MenneneeBa

XapakTepu3oBaTh
XUMHUYECKHUE
AJIEMEHTHI B
COOTBETCTBHHU C UX
MOJIO)KECHUEM B
MIEPUOIUYECKOU
CHCTEME XUMHUYECKUX
sanemenTtoB . U.
MenneneeBa

1. Tect «Metannuueckue /
HEMeTaJIJIMUeCKHUEe CBOMCTBA,
AJIEKTPOOTPUILIATEIBHOCTh U
CPOJCTBO K AJIEKTPOHY
XUMHYECKHUX DJIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOECHUEM U
TII0JIOKEHUEM B
MEPUOINYECKON CUCTEME
XUMHYECKUX AaemeHToB 1. 1.
MenpaeneeBay.

2. ITpakTnueckue 3aaHus Ha
YCTAHOBJICHUE CBSI3U MEXKIY
CTPOCHUEM aTOMOB
XUMHYECKHUX 3JIEMEHTOB U
NEePUOANYECKUM U3MEHEHUEM
CBOMCTB XMMHUUYECKHX
3JIEMEHTOB U UX COCAUHEHUU
B COOTBETCTBUM C
MOJIOKEHUEM
[Tepuoaruueckou cucTeMe.

3. IIpakTuko-
OPUEHTUPOBAHHBIC
TEOpPETUYECKUE 3a/1aHUs Ha
XapakTepu3aluio
XUMHYSCKHX 3JICMCHTOB:
«MeTtannuueckue /
HEMETaJIJIMYEeCKHUE CBOMCTBA,
AIEKTPOOTPULIATELHOCTD U
CPOJICTBO K AJIEKTPOHY
XHUMHYECKHX DJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
II0JIO’KEHUEM B
NIEPUOANYECKON CUCTEME
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OK/IT1 | Moayas/Pa3znen/Te Tunbl OEHOYHBIX
Ne Pe3yabTar 00yueHus .
K Ma MeEpONPUATHH
XUMHUYECKUX IJIEMEHTOB
.. MenneneeBa»

2 Paszpnea 2. XapaxkrepusoBate |[KoHTposbHas padora
XuMuveckue TUNBI XuMHYecknX |«CTpoeHMe BelecTBa M
peakumnu peakumi XHMHYECKHE PeaKIun»

2.1 |OK 01 |Tumsl xumuyeckux |CocTaBisaTh peakuuu |1. 3amaum Ha cocTaBlieHUE
OK 04 |peakuuit COETUHEHUS, YPAaBHEHHM pEAKLINN:
pa3noXKeHus, 0OMeHa, |— COeUHEHUS, 3aMEILICHNUS,
3aMeIIEHHUs], pa3noXKeHus, 0OMeHa;
OKHCIIUTEIbHO- — OKUCIIUTEIIbHO-
BOCCTAHOBUTEIBHBIE  |BOCCTAHOBUTEIbHBIX
peakuuu peaKkuuii ¢ UCIOJIb30BaHUEM
METOJa JIEKTPOHHOTO
OanaHca.
2. 3a1a4M Ha pacyeT MacChl
BellleCTBA WU 00bEMaA
ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIIECTBA, Macce
i 00bEMY OJTHOTO U3
YYaCTBYIOIIUX B PEaKIUU
BEIIECTB; Pacu€Thl
Macchl (00bEMa, KOJTMYECTBA
BEIIECTBA) IPOYKTOB
pEeaKIMu, eCIIU OJTHO U3
BEIECTB UMEET MTPUMECHU
2.2 Dnexkrponutuueckasi |CocTaBisTh 1. 3aganus Ha cocTaBICHUE
JTUCCOLIMALIMS U ypaBHEHUS MOJIEKYJISIPHBIX U MOHHBIX
HMOHHBIN OOMEH XUMUYECKUX PEAKIIUU |pEaKIUN ¢ y9aCTHEM KHUCJIOT,
MOHHOT0 OOMEHa ¢ OCHOBAHHUM M COJICH,
y4acTHEM YCTAHOBJICHUE U3MEHEHUS
HEOPTraHUYECKUX KHCJIOTHOCTHU CPEIbI
BCIIECTB 2. JlJabopaTopHas pabota
"TUnbl XMMHAYECKUX
peakui”

3 Pa3znea 3. Ctpoenune |UcciaenoBars KounrpouabHasi padora
U CBOMCTBA cTpoeHue u cBoicTBa |[«CBoOMCTBA
HEOPraHMYeCKUX |HEOPraHUu4YeCKHUux HEOPraHM4YeCKHUX BelleCTB)
BelIeCTB BelIeCTB
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OK/TI

Moayas/Pa3znen/Te
Ma

Pe3yabTar 00yueHus

Tunbsl oLteHOYHBIX
MepONpPUATHHI

3.1

OK 01

Knaccuduxanus,
HOMEHKJIATypa 1
CTpOCHHE
HEOPTraHUYECKUX
BELIECTB

Knaccudunmponatsb
HEOPTaHUYECKHE
BEIIECTBA B
COOTBETCTBHH C UX
CTPOEHUEM

1. Tect «Homenknatypa u
Ha3BaHUE HEOPTAHUYECKUX
BEILIECTB UCXOJIA U3 UX
XUMUYECKON HOPMYITBI UITH
COCTaBJICHUE XUMUYECKOU
dbopmyIbl Ucxos U3
Ha3BaHUs BELIECTBA 110
MEKYHAPOTHON WITH
TPUBHAIBHOU
HOMEHKJIATYPE».

2. 3agauy Ha pacyeT
MacCOBOM /1011 (Macchl)
XMMHUYECKOTO 3JIEMEHTA
(coenuHeHus1) B MOJIEKYJIe
(cmecn).

3. IIpakTryeckue 3a1aHus 1o
KJ1accuuKaIuu,
HOMEHKJIaType U
XUMUYECKUM (popmyniam
HEOPTraHUYECKHX BEILIECTB
Pa3JIMYHBIX KJIACCOB.

4. IIpakTueckue 3ajaHusl HA
ONPEAECTICHUE XUMUYECKOU
AKTUBHOCTH BEIIIECTB B
3aBUCHUMOCTH BUJIa
XMMHUYECKOU CBA3U U TUIIA
KPUCTANINYECKOU PEIIETKU

3.2

OK 01
OK 02

DU3NKO-XUMHUESCKHE
CBOICTBaA
HEOPTaHUYECKUX
BCIIICCTB

YcraHnaBiauBaTh
3aBUCHMOCTH (hU3UKO-
XUMHUUYECKHUX CBOMCTB
HEOPTaHUYECKUX
BEIIECTB OT CTPOCHUS
aTOMOB M MOJIEKYJI, a
TaK)Ke THIIa
KPUCTAJIINYECKON
peleTKu

1. Tect «OcobeHHOCTH
XHMHUYECKHUX CBOMCTB
OKCHJIOB, KHCJIOT,
OCHOBaHM, aMPOTEPHBIX
TUJIPOKCUIOB U COJICH.

2. 3agaHus Ha COCTaBJIEHUE
YpaBHEHUN XUMUYECKUX
peakuuii ¢ yuacTUEM
MPOCTBIX U CIOKHBIX
HEOPTaHUYECKUX BEIIECTR:
OKCHJIOB METAJIJIOB,
HEMETAJUIOB U aM(pOTEPHBIX
AJIEMEHTOB; HEOPTAHUYECKUX
KHCJIOT, OCHOBAaHUM U
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OK/IT1 | Moayas/Pa3znen/Te Tunbl OEHOYHBIX
Ne Pe3yabTar 00yueHus .
K Ma MeEpONPUATHH
aM(OTEepHBIX TUAPOKCHUJIOB,
HEOPTraHUYECKUX COJIEH,
XapaKTepU3yrIUX UX
CBOMCTBA U CIIOCOOBI
MOJTYYEHUS.
3. IIpakTuko-
OPHEHTUPOBAHHBIE
TEOPETUUYECKHE 3aJJaHUS HA
CBOKCTBA U NOJIyYEHUE
HEOPTaHUYECKUX BEILIECTB
3.3 | OK 01 |Unentuduxarus Hccnenorathb 1. ITpakTuko-
OK 02 |Heopranmyeckux Ka4eCTBEHHBIE OPUEHTUPOBAHHBIC 3aJaHU
OK 04 |BemiecTB peakuuu 10 COCTABJICHUIO
HEOPTaHUYECKUX XUMUUYECKUX PEAKIIUN C
BEIIIECTB y4aCTHEM HEOPTraHUYECKUX
BEILIECTB, UCIOJIB3YEMBbIX JJIS
UX UICHTU(DUKAIIH.
2.JIabopaTopHas pabora:
“Unentudukarus
HEOPraHUYECKUX BEUIECCTB”
4 Pazgea 4. Ctpoenue |UcciaegoBars KonTtpoJsabnas padora
U CBOMCTBA cTpoeHMe U cBoiicTBa |[«CTpoeHHne U CBOIiCTBA
OPraHN4eCcKHuX OPraHN4YecKHuX OPraHUYeCcKHUX BelIeCTB»
BelIeCTB BeLIeCTB
4.1 | OK 01 ([Knaccudukarus, KnaccudgunmpoBathb 1. 3amanus Ha COCTABICHUE
CTPOCHUE U OpraHUYECKue Ha3BaHUI OPraHUYECKUX
HOMEHKJIATypa BELIECTBA B COEIMHEHUH 110 TPUBUAIIBHOU
OpTraHUYeCKUuX COOTBETCTBHHM C UX WU MEXKTyHapOIHOM
BEILIECTB CTPOCHHEM CHUCTeMaTUYECKOU
HOMEHKJIaType.

2. 3agaHus Ha COCTaBIICHUE
MOJIHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYJT
OpraHMYeCKUX BEILECTB
OT/ICJIbHBIX KJIACCOB.

3. 3agaum Ha onpeieNIeHHE
npocreiei GopMyIbl
OpPraHUYECKON MOJIEKYIIBI,
UCXOJIS U3 DJIEMEHTHOTO
coctaBa (B %)
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OK/IT1 | Moayas/Pa3znen/Te Tunbl OEHOYHBIX
Ne Pe3yabTar 00yueHus .
K Ma MeEpONpUATHH
4.2 | OK 01 |CsoiicTBa YcranaBnuBaTh 1. 3aganusg Ha cocTaBIeHUE
OK 02 |oprannueckux 3aBUCUMOCTb (PU3UKO- |YpPaBHEHUN XMMUYECKUX
OK 04 |coenuueHnit XAMHUYECKUX CBOWCTB (PEAKLHH C yHaCTUEM
OpTraHUYECKUX OpraHUYeCKUX BELIECTB HA
BEILECTB OT CTPOEHUSI |OCHOBAaHWHU UX COCTaBa U
MOJIEKYJ CTPOEHHSI.
2. 3ajaHus Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX
peaKuui, WIUTFOCTPUPYIOLIUX
XUMHAYECKHE CBOWCTBA C
y4€TOM MEXaHU3MOB
MPOTEKAHUS TaHHBIX
pEaKLMI U TEHETUYECKOU
CBSI3U OPTaHUYECKUX
BEILECTB Pa3HbIX KJIACCOB.
3. PacueTHble 3a1a4um 1O
YpaBHEHUSIM peaKkiuii ¢
y4acTUEeM OPTaHUYECKHUX
BEIIECTB.
4. JlabopaTtopHas paboTa
“IIpeBparenus
OpraHUYECKUX BEILECTB MpPU
HarpeBaHuu"
43 |OK 01 [(MpenTuduxanus Uccaenosats 1.IlpakTuko-
OK 02 |opranuueckux Ka4EeCTBECHHBIE OPHUEHTUPOBAHHBIE 3aIaHUS
OK 04 |BemiecTB, ux peakuun 10 COCTABJICHUIO
3HAYEHUE U OpraHUYECKUX XUMUUYECKUX PEAKIIUN C
MIPUMEHEHUE B COEIMHEHUN Y4aCTUEM OPTaHUYECKUX
OBITOBOI U OT/ICJIbHBIX KJIACCOB  |BEMIECTB, B T.4.
IIPOU3BOICTBEHHOU UCIIOJIb3YEMBIX ISl UX
NEATEIbHOCTU UAEHTU(UKALIMKI B OBITY U
YyeJioBeKa IPOMBIIIIEHHOCTH.
2.JIabopaTopHas padora:
“Unentudukarus
OPraHUYECKUX COCIUHEHUN
OTIEJIBHBIX KJIacCOB”
) Pazpnea 5. XapakTepu3oBaTh
Kunernueckue u  |BJMsSIHHE PAa3JIUYHBIX
TePpMOAUHAMMYECK |(paKTOpOB Ha
He 3aKOHOMEPHOCTH |paBHOBeCHe M
NMPOTEKAHUS CKOPOCTh
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OK/IT1 | Moayas/Pa3znen/Te Tunbl OEHOYHBIX
Ne Pe3yabTar 00yueHus .
K Ma MeEpONpUATHH
XHUMHMYECKHUX XUMHYECKHUX
peakumniu peakumu
5 |OK 0l |CkopocTb Xapaktepu3oBaTb [IpakTUKO-OpUEHTUPOBAHHBIE
OK 02 |xumuyeckunx BJIMSIHUE TEOPETUUECKUE 3aJJaHUsI Ha
peakui. KOHIICHTpAIIUU aHanu3 (hakTopoB,
XUMHUYECKOE pearupyromnmx BIIUSAIONIUX HA U3BMEHEHUE
paBHOBECHE BEILIECTB U CKOPOCTH XMMHUYECKOU
TEeMIEepaTyphl Ha peakiuu. [IpakTuko-
CKOPOCTh XMMUYECKUX |OPUEHTUPOBAHHBIC 3a1aHUS
peakiui Ha MMPUMEHEHUE TTPUHITUIIA
XapakTepu3oBaTh Jle-lllarenbe nms
BIIMSIHUE U3MEHEHUS |HAXOXIEHUS HANPABJICHUS
KOHIICHTPALIUU CMEILICHHS pABHOBECHUS
BEILIECTB, PEAKIINU XUMHUYECKON peaklnu v
CpeIlbl U TeMIIepaTyphl |aHau3 (PaKTopoB,
Ha CMEILICHHE BIIMAIOLIMX HA CMEILECHUE
XUMHYECKOTO XUMHYECKOTO PaBHOBECHS
paBHOBECHS
6 HUccienoBarnb
Pa3pne 6. HCTHHHBbIE PACTBOPbI
PacTBopbI C 32/IJaHHBIMU
XapPaKTePpUCTUKAMM
6.1 | OK 01 |[ToasaTrue o Paznuuarts uctunueie |1. 3agayu Ha MPUTOTOBJICHUE
OK 02 |pactBOpax pacTBOPbI pacTBOpPOB.
2. IIpaktuko-
OpPUEHTUPOBAHHBIE
pacyeTHbIE 3a/IaHUs Ha
JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOM U
IIPOU3BOICTBEHHOMN
JEATEeIIbHOCTH YeJIoBeKa
6.2 | OK 01 |HccnenoBanue HccnenoBars pusuko- [Jlaboparopnas pabora
OK 04 |cBOWCTB paCTBOPOB |XMMHUYECKHE CBOMCTBA |“IIpurotoBnenne pacTBOpoB”
HMCTUHHBIX PACTBOPOB
Il | IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/leP:KaHue (COAepKaHHue IPUKJIATHOTO
MOJLYJIfA)
7 Pa3znen 7. OuenuBarhb 3amura Keiica (¢ yueTom
Xumusi B ObITY U (IIOCJIEACTBUS Oyayuei
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OK/IT1 | Moayas/Pa3znen/Te Tunbl OEHOYHBIX
Ne Pe3yabTar 00yueHus .

K Ma MeEpONpUATHH
NPOU3BOJACTBEHHO! [OBITOBOI U Npo¢eccuoHATbHOMN
JeATEJIbHOCTH NMPOU3BOJACTBEHHOM |IeSITeJIbHOCTH)
yeJIoBeKa JesITeJIbHOCTH

YeJioBeKAa ¢ MO3ULUMI

IKOJIOTHYeCKOM

0e30macHOCTH
OK 01 |Xumus B ObITY H OuenuBaTh Ketic (c yuerom Oymymiei
OK 02 |mpou3BOJCTBEHHON |MOCEACTBUS OBITOBOM |[podeccHOoHaNbHOM
OK 04 |mesrenpHOCTH Y TIPOM3BOJICTBEHHON |IEATEIIBHOCTH)
OK 07 |genoBeka JIEATCIbHOCTH Bo3MOXHBIE TEMBI KEHCOB:
IIK yesioBeka ¢ nosunmii  |1. [lorennenue kimMara u
2.4., DKOJIOTHYECKOHU BEICBOOOKIEHUE TAa30BBIX
3.3. 0€e301acHOCTH THUAPATOB CO JTHA OKEaHa.

2. byayme matepuansl Jis
aBHa-, MalllMHO- U
nIpruOOPOCTPOCHHS.

3. HoBble MaTepuansl aJist
COJIHEUHBIX OaTapeil.

4. JIekapcTBa HA OCHOBE
pacCTUTENBHBIX MpenapaToB
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