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1. O0mas xapakTepucTHKa pado4eil NporpaMMbl yueOHOro npeamera « XuMushH»

1.1. MecTo AMCHUIUIMHBI B CTPYKTYpe OCHOBHOH npodeccuoHa/bHOI 00pa3oBaTeIbHOM
NPOrpamMMbl

VYueOHbli npenmer « XUMHUsD» SBISIETCS 0053aTeIbHOIN YacThI0 001Ie00pa30BaTEIbHOTO IIUKIIA
obOpa3oBarensHOil mporpammbl B cootBercTBUU ¢ PI'OC CIIO mno crnenuansHocT 25.02.08
DKcrutyaranus OECIIIIIOTHBIX aBHAIIMOHHBIX CHCTEM

1.2. Heau 1 miiaHupyeMble pe3yJibTAaThl OCBOCHUS Y4eOHOI0 MpeaMeTa
1.2.1. lesu u 3aga4mn y4eOHOI0 nmpeamera

dopMUpOBaHUE Yy CTYIAEHTOB XHMHYECKOM COCTaBISIOIIEH €CTECTBEHHO-HAYYHOM KapTHUHbI
MHUpa KaKk OCHOBbI NPHUHATHS pPEIICHWH B JKA3HEHHBIX U IPOU3BOJACTBEHHBIX CHUTYalUsAX,
OTBETCTBEHHOTO IOBEICHUS B IPHPOTHON Cpejie.

3agauyu AMCHMILINHBI:

1) chopmupoBaTh NOHMMAaHHE 3aKOHOMEPHOCTEH NPOTEKaHUs XUMHUYECKHX IPOLIECCOB U
SBJICHUH B OKpyXarolleld cpene, LEJIOCTHON HayyHOW KapTUHBl MHpa, B3aUMOCBI3U W
B3aMMO3aBUCHUMOCTHU €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHSI IPOBOAUTH PACUEThI IO XUMHUECKUM (OPMYIIaM U YpaBHEHUSIM XUMUUECKUX
peaKlMii, IIIaHUPOBATh U HHTEPIIPETUPOBATH PE3YIbTAThl XMMUYECKUX 3KCIIEPUMEHTOB,

3) chopmMHupOBaTh HABBIKM TMPOBEIACHHUS XUMHUYECKUX JKCIIEPHUMEHTAIBHBIX HCCIICAOBAHUH C
coOIroIeHNEM TpaBuJl 0€30MacHOT0 OOpallEHUs C BELIECTBAMU U JJAOOPaTOPHBIM 000PYI0BaHUEM;

4) pa3BUTh YMEHHs aHAIM3UPOBATh, OIICHWBATH, NMPOBEPITH HA JOCTOBEPHOCTH W 0000IIATH
UHPOPMALIUIO XUMUYECKOTO XapaKTepa U3 Pa3IMUHbIX HCTOYHHKOB;

5) chopMupoBaTh yMEHHUS MPOTHO3UPOBATH MOCIEACTBUS CBOEH JIEATEIBHOCTH U XUMUYECKUX
HOPUPOHBIX, OBITOBBIX U POM3BOJICTBEHHBIX MPOLIECCOB;

6) chopMupoBaTh MOHUMaHUE 3HAYMMOCTH JOCTHKEHUH XUMUYECKOM HAyKU U TEXHOJIOTUH JUIs
pa3BUTHSI COLMAIBHOM U IPOU3BOJICTBEHHOM cdep.

IIJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSI NPOI'PAMMBI IO XHUMHUHU HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA INYHOCTHBIE PE3YJIBTATHI

®I'OC COOQO ycranaBnuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OOYYAOIIUMUCS MPOTPaMM
cpenHero oOmiero oOpa3oBaHMsl (JIMYHOCTHBIM, METAaNpeAMETHBIM M mpeaMeTHbiM). Hayuno-
METOJIUYECKONM OCHOBOM 7S pa3paboTKH MIaHUPYEMbIX PEe3yJIbTaTOB OCBOEHUS MPOTPAMM CPEIHETO
o011ero o6pa3oBaHus SABISETCS CUCTEMHO-IEATEeIbHOCTHBIN MOAXO/I.

B cooTBEeTCTBUM C CHCTEMHO-AEATEIBLHOCTHBIM TMOAXOJAOM B CTPYKType JHMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MpeaMeTa «XHMHs Ha YPOBHE CPETHEro oOIero oOpa3oBaHMs BbIICTICHBI
CJIETyIOIINE COCTABIISIOIINE:

OCO3HaHWE OOYYAOIIMMUCS POCCUUCKOW TPAKIAHCKOW HWIECHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH H CaMOOTIPE/ICIICHUIO;

HaJIM4YnNEC MOTHUBAIIUN K O6y‘-ICHI/IIO;

[[EJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH M HCTOPUUYECKUX TPAJAUIIUN Oa30BOM HAYKH XUMUHU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaromuXcs pPYKOBOJCTBOBATHCS B CBOCH JESATEIbHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMH, TMPUCYIIUMH  IEJIOCTHOM  CHCTeME XHMHUYECKOTO
o0Opa3zoBaHus;



HAJIMYUE TIPABOCO3HAHUS IKOJIOTUYECKOW KYIbTYpPhl U CIIOCOOHOCTH CTABUThH LIETH M CTPOUTH
JKU3HEHHBIC IIJIaHBbI.

JIMYHOCTHBIE pe3yNIbTaThl OCBOCHUS MpeaMeTa « XUMUS JOCTUTAIOTCS B €AMHCTBE YU4eOHOU U
BOCIIUTATEIbHON JEATENIBHOCTH B COOTBETCTBUHM C T'yYMAHUCTUYECKHUMH, COLIMOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBCHHBIMU IICHHOCTSIMH U HJ€aJaMH POCCHUHCKOTO TpakJaHCKOTO OOIIecTBa,
OPUHATHIMEU B OOIIECTBE HOpPMaMU U TMpPaBUJIAMH MOBEACHHUSA, CIIOCOOCTBYIOIIMMHU TMpoIeccaM
CaMOINO3HAHHUS, CAMOPA3BUTHS M HPABCTBEHHOT'O CTAHOBJICHUSI JINYHOCTH O00yUYarOIIHUXCsl.

JIn4HOCTHBIE pe3ybTaThl OCBOCHHUS MpeAMeTa « XUMHUS» OTPaKkaroT c(hOPMHUPOBAHHOCTH OIBITA
MO3HABATEIIBHON M TPAKTHYECKOH JEATEIHbHOCTH OOYJArOMIMXCS IO peaau3alid MPUHSATHIX B
oOuiecTBe IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa>k1aHCKOrO0 BOCIIUTAHMUS:

OCO3HAaHHS OOYYAIOIIMMHUCA CBOUX KOHCTUTYLIMOHHBIX TIpaB M OO0sI3aHHOCTEH, YBa)KEHUS K
3aKOHY U IIPaBOIOPSAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMAaxX M IMPaBUIAX MEXKIUYHOCTHBIX OTHOLIEHHHA B
KOJUIEKTUBE;

TOTOBHOCTU K COBMECTHOH TBOPYECKOW NEATEIbHOCTH MPH CO3/IaHUU Y4EOHBIX MPOEKTOB,
pelIeHnH y9eOHBIX M MO3HABATEIBHBIX 33/1a4, BHITOJHEHUU XUMUYCCKUX IKCIIEPHUMCHTOB;

CIOCOOHOCTH MTOHUMATh U MPUHUMATH MOTHBBI, HAMEPEHHUSI, IOTHKY U apTyMEHTBI JPYTUX [PH aHAIIN3e
Ppa3In4YHbIX BUAOB y‘IC6HOI\/'I JACATCIIbHOCTHU,

2) MaTpHOTHIECKOTO BOCTIUTAHHUS:

[ICHHOCTHOT'O OTHOLICHUSI K HICTOPHIECKOMY M HAy9HOMY HACIJICINIO OTEYeCTBEHHOW XUMHU;

YBaXXCHUS K IIPOUECCY TBOPUYCCTBA B O6HaCTI/I TCOPHHU U NPAKTUYCCKOI'O MTPUMCHCHUA XUMUH, OCO3HAHUA
TOTO, YTO JOCTIDKCHHUSI HAYKH €CTh PE3yJIbTaT JIUTEIBHBIX HAOMIOACHHUH, KPOIIOTIMBBIX IKCIIEPUMEHTAIBHBIX
HIOMCKOB, TOCTOSTHHOTO TPY/la YUEHBIX U IPAKTUKOB;

HMHTCPECAa M IIO3HABATCIBLHBIX MOTHUBOB B IIOJMYYCHUHU U IIOCIICAYIOIIEM aHAJIM3C I/IH(bOpMa]_[I/H/I (6]
MEPEAOBBIX NOCTHKCHHUAX COBpCMCHHOﬁ OTE€YECTBEHHOM XUMHH,

3) IyXOBHO-HPaBCTBEHHOT'O BOCTIUTAHUSL:

HPABCTBCHHOI'O CO3HAHUA, STUUCCKOI'O ITIOBEACHUSA

CHOCO6HOCTI/I OIICHUBATH CUTyalluH, CBA3AHHBIC C XUMUYCCKUMU SIBJICHHUAMH, U IPUHUMATL OCO3HAHHLIC
pelIeHNsl, OpPUEHTHPYSCh Ha MOPaIbHO-HPABCTBEHHbBIE HOPMBI M [IEHHOCTH;

TOTOBHOCTH OLICHWBATh CBOE MOBEJICHHE W TOCTYIIKM CBOMX TOBApHIIEH C MO3UIMH HPaBCTBEHHBIX H
IIPaBOBBIX HOPM U OCO3HAHUEC HOCHC}ICTBI/Iﬁ OTUX MOCTYIIKOB,

4) dopMUpOBaHHS KYJIBTYPbI 310POBbBSL:

NOHMMAaHHUS IIEHHOCTEH 370pOBOro M 0e30MmacHOro odpasza >KU3HH, HEOOXOJMMOCTH OTBETCTBEHHOI'O
OTHOIIICHHUSI K COOCTBEHHOMY (PH3HUYECKOMY U IICUXUIECKOMY 3/I0POBbIO;

coOmoiennst mpaBuil Oe30macHOro oOpaimieHusi C BellecTBaMH B OBITY, TIOBCEJIHEBHOW >KU3HU U B
TPYJOBOM JIESTEIBHOCTH;

IMOHMMAaHWA HOCHHOCTHU IMpaBUJI HHAWBUAYAJIBHOI'O U KOJUICKTUBHOI'O 6C3OHaCHOFO IIOBECACHHUA B
CUTYyalMSIX, YTPOKAIOIIUX 30POBBIO U XKU3HHU JIIOJEH;

OCO3HAHHMS IOCIIEACTBHIA W HENPHATHS BPEIHBIX NMPUBBIYEK (YHNOTPEOICHHS ajKOToJisi, HAPKOTHKOB,
KypeHus);

5) TPYZIOBOTO BOCTIMTAHWSI:

KOMMYHHKATHBHOW KOMIICTEHTHOCTH B Yy4eOHO-HCCIIEIOBATEIbCKON JCATSIBHOCTH, OOIIECTBEHHO
HOJIE3HOM, TBOPYECKOW M APYTUX BUJIAX JIESATEILHOCTH;

YCTAaHOBKM Ha AKTHMBHOC YYaCTHC B PCIICHUHU IMPAKTHUYCCKHX 3ajiay COHHaJ’ILHOfI HaIpaBJICHHOCTHU (B
paMKax cBOero Kjacca, MIKOJbI);

UHTEpeCca K IPAKTUYECKOMY HM3YyUYCHHUIO NPOQpecCHid pPa3IMYHOrO pojJa, B TOM YHCIE HAa OCHOBE
NPUMEHEHUS IPEJAMETHBIX 3HAHUH 110 XUMUH;

YBaXEHUS K TPYy, JIOJSIM TPYJa U pe3ybTaTaM TPYAOBOU AESITEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUIYaJIbHOW TPAGKTOPHU 00pa3oBaHusl, Oymymiei npopeccun
U peanu3anuy cOOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMUH,
WHTEPECOB U OTpeOHOCTEH 00IIeCTRa;

6) DKOJIOTUIECKOTO BOCTIMTAHUS:

OKOJIOTHYECKH 11€7eCO00pa3HOr0 OTHOIICHHS K MPHUPOJE, KaK MCTOYHUKY CYLICCTBOBAHHMS JKH3HU Ha
3emuite;



MMOHUMaHUS TJI00ATBHOTO XapaKTepa SKOJIOTHIECKUX MPoOIeM, BIUSIHUS Y KOHOMHUYECKHUX TIPOIIECCOB Ha
COCTOSIHUE NMPUPOJTHON U COLIMATIBHOM CpeIbI;

OCO3HAaHMSI HEOOXOAMMOCTH WCIOJBb30BAaHUS JOCTIDKEHHH XHMHUHM JUI  DPELICHUS BOIPOCOB
PanroOHaIBHOTO MPUPOAOIIONIE30BAHNS;

AKTHUBHOTO HENPUSTHs JACUCTBUM, NPUHOCIIIMX BpeJ OKPYXaloLeldl NPUPOAHOM Cpene, yMEHUs
MPOTHO3UPOBATh HEOJArONPHUSATHBIE JKOJOTHYECKHE TOCIEICTBHUS MPEANPHHAMAEMBIX NEHCTBUH U
NpeAoTBpaIIaTh HX;

HAIMYUS Pa3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, JKOJIOTHYECKON KYJIBTYpBI, ONbBITA AEATEIHHOCTH
HKOJIOTHYECKOW HAIIPABICHHOCTH, YMEHHUS PyKOBOJCTBOBATHCS UM B MTO3HABATEIHHONW, KOMMYHHUKATHBHON U
COLMANILHON MPaKTHKE, CTIOCOOHOCTH M YMEHHSI aKTUBHO MPOTHUBOCTOSTH UACOIOTHH XeMo(oouu;

7) IEHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSA HAyKH U
00IIeCTBEHHOW MPAKTUKHY;

MOHUMAaHUs cleNU(PUKA XUMHU KaKk HAyKH, OCO3HaHHA e posid B (OPMHPOBAHHH PALOHAIBLHOTO
HAyYHOTO MBIIIIEHUS, CO3/IaHNH [IEJIOCTHOTO MPEACTaBICHHS 00 OKPYKAIOIMIEM MHUPE KaK O €IUHCTBE IPUPOIBI
M YeIOBEeKa, B TO3HAHWU NPUPOIHBIX 3aKOHOMEPHOCTEH M PpEIIeHHH MPOoOJieM COXpaHEHHs MPUPOIHOTO
paBHOBECHS;

yOXKAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUH JIJISi COBPEMEHHOW IMBIIIN3AIMHN: B €€ TYMaHHUCTUIECKON
HaANPaBIEHHOCTH W BaYXHOW POJIM B CO3JaHHU HOBOW 0a3bl MaTepHUAIbHON KYJIBTYPHI, PEIICHUH TI00AIBHBIX
npobJeM YCTOHYMBOTO Pa3BUTHsI YEJIOBEUECTBA — CHIPHEBOM, DHEPreTHUYECKOM, MHUIEBONH M 3KOJIOTUYECKOM
0e30MacHOCTH, B Pa3BUTHH MEIUIMHBI, 00ECTIEYCHUH YCIOBHIA YCTICIIHOTO TPYAA U SKOJIOTUYECKH KoM(OpTHOH
JKU3HU Ka)XXJIOTO WiIeHa O0IIecTBa;

CCTCCTBCHHO-HaquOﬁ I'paMOTHOCTU: NOHUMAaHUA CYIIHOCTH MCETOJAOB IIO3HAHUSA, HCIIOJIB3YEMBIX B
C€CTCCTBCHHBLIX HAayKax, CHOCO6HOCTI/I HCIIOJIB30BATh IMOJYYaCMbIC 3HAHUA NJIA aHalInu3a U OOBSICHEHHUS SIBJIEHUMN
OKPY’KAOIIEro MHpa W MPOUCXOAAIIUX B HEM W3MEHEHHH, YMEHUS NlelnaTh 0O0OCHOBaHHBIE 3aKITIOUYCHHUS Ha
OCHOBE HayYHBIX (DAaKTOB M IMEIOIIUXCS JAHHBIX C MEJIBI0 MOTYYSHUS JOCTOBEPHBIX BHIBO/IOB;

CIOCOOHOCTH CaMOCTOSATEIILHO MCIIOB30BAaTh XUMUYECKUE 3HAHUS JJISl PELICHUs] MPOOJIeM B peatbHbIX
JKU3HCHHLBIX CUTYyallHUAX;

WHTEpeca K IIO3HAHUIO U MCCIIEeIOBATEIILCKON JesITETFHOCTH;

TOTOBHOCTH W CIOCOOHOCTH K HEMPEpPHIBHOMY OOpPa30BaHMI0 M CaMOOOpa30BaHUIO, K aKTHBHOMY
IMMOJIY4YCHUIO HOBBIX 3HAHUM 110 XUMUH B COOTBETCTBUH C )KU3HEHHBIMH HOTpe6HOCT5[MI/I;

WHTepeca K 0COOEHHOCTSIM TPY/a B pa3IUYHBIX cepax nmpodeccnoHaIbHON AeITEeTbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHUSI yUeOHOTO mpeaMeTra «XUMHS» Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHus BKIIOYAIOT:

3HauUMMBbIE s (OPMUPOBAHUS MHPOBO33PEHHUS OOYYAIOIIMXCS MEXAUCHUILITMHAPHBIE
(MeXTIpeIMETHBIC) OOIICHAYYHBIEC MMOHATHS, OTPAKAIOIINE EJOCTHOCTh HAyYHOW KapTHHBI MHpa U
crienipuKy METOJOB TO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BEIeCTBO,
SHEprus, BIEHHE, MPOoIlecC, CUCTeMa, HAyYHBINH (aKT, MPUHITHI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCClIeJOBaHNE, HAOIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHHUBEpcaldbHble y4deOHble NeHCTBUS (MMO3HABATENIbHBIE, KOMMYHUKATHBHBIC, PETYISITUBHbIE),
obecnieunBaronue (GopmMupoBaHue (GyHKIIMOHATHHOM TPAMOTHOCTH W COLMAIBHOW KOMIETEHIIUU
o0y4aromuxcs;

CIIOCOOHOCTh oOydJaronuxcs WCIIOh30BaTh OCBOCHHBIEC MEXIUCITUTIITHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIE YUeOHbIE ICWCTBUS B MIO3HABATEIHLHON U COIIMAIILHOM
MPAKTHUKE.

MeranpeqMeTHbIe  pe3yNbTaThl  OTPAXKAIOT  OBNAJCHHE  YHUBEPCAIBHBIMU  YYEOHBIMU
M03HABATEJIbHBIMU, KOMMYHUKATUBHBIMHA U PETYISTUBHBIMU JEHCTBUSMM.

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS

ba3oBble Jiornueckue AeCTBUA:

CaMOCTOSITENILHO  (pOPMYJIMPOBATH M aKTyaJlU3WpoBaTh MpoOJieMy, BCECTOpOHHE &
paccMaTpuBaTh;

OIPENEIIATh LIENU AEATENBHOCTH, 3a1aBasi apaMeETPhl U KPUTEPUU UX NOCTUKEHUSI, COOTHOCUTH
pPE3yNBTATHI IESITEIIBHOCTHA C TOCTABIEHHBIMU LIEIISIMH;



UCIIOJIb30BaTh IPM OCBOEHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBILUIEHUS — BBIICISTH
XapakTepHble IpPHU3HAKM TOHATMH M  yCTAHaBIMBaTh HUX  B3aMMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIME MTOHATHUS JJIs1 OOBbSICHEHHS OT/ICJIBHBIX (PAaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIUHU BELIECTB U XUMUUECKUX PEAKIINI;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTBH JIOTMUYECKUE PACCYXKJEHHs (MHIYKTUBHBIC, AE€IYKTUBHBIE, [0 AHAJIOIMU), BBIABIATH
3aKOHOMEPHOCTH M MPOTHBOPEYHS B PACCMATPUBAECMBIX SBICHUSAX, (OPMYIUPOBATH BBIBOIBI H
3aKJIIOYECHHUS;

IPUMEHATh B IpPOLIECCE IO3HAHMS, MCIOIb3YyEMbIE B XMMHMHM CHMBOJIMUECKHE (3HAKOBBIC)
MoJieNd, IpeoOpa3oBbIBaTh MOJAEIbHBIC MPEACTABICHUS — XMMUYECKUH 3HAaK (CHMBOJI) 3JEMEHTa,
XUMHUYeckast popmyiia, ypaBHEHUE XUMUYECKOHN peaKkIiy — IPU PEIICHUH y4eOHBIX TTO3HABATEIbHBIX
U TPAaKTUYECKUX 3a/ad, MPUMEHATh HAa3BaHHbIE MOJENbHbIE IPEACTABIECHUS MAJS BBIABICHUS
XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEILIECTB U XUMUYECKUX PEAKLHil.

Ba3oBrble ucciaenoBaresLCKUe AeliCTBHA:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O IIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUIA;

dopMynupoBaTh LE€IM W 33JaYd  UCCIICJOBAaHUS, WUCIOJb30BAaTh IIOCTABJICHHBIE U
CaMOCTOSITENIFHO C(hOpPMyITHUPOBAaHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI IS
(bopMHpOBaHUS TUIIOTE3bI 110 TPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CY)KJICHMIA;

BJIQ/IETh HABBIKAMU CAMOCTOSTEJIBHOTO IJIJAHUPOBAHUS M IPOBEACHUS YUYEHUYECKHX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh yMEHHUS HAOMI0JaTh 3a XOJOM IIpOIecca, CaMOCTOSATENbHO
INPOTHO3UPOBATh €ro  pe3yiapTar, (OpMyIHpoBaTh OOOOIICHWS © BBIBOABI OTHOCHUTEIBHO
JIOCTOBEPHOCTH DPE3YJIbTaTOB HCCIIEIOBaHMs, COCTABIATH OOOCHOBAaHHBIH OTUET O MPOAETAHHOM
pabore;

nproOpeTaTh ONbIT YYEHUUYECKON HCCIIE0BATENIbCKOM U IPOSKTHOM JesITeIbHOCTH, POSBIATH
CIIOCOOHOCTh U TOTOBHOCTb K CaAMOCTOSITEIbHOMY IOMCKY METOJOB pEIICHMs] MPAaKTUYECKUX 3a7ad,
NPUMEHEHUIO PA3JINYHBIX METO/I0B MO3HAHMSL.

Padora ¢ undopmanmeii:

OpPUEHTHPOBAThCS B Pa3IMYHBIX UCTOUYHMKAX MHPOpMaLUU (HaydHO-TIOMYJIsIpHAs JIUTEparypa
XUMHYECKOTO COJIEp)KaHUs, CIOpaBOYHbIE TocoOus, pecypchl HMHTepHera), aHaIU3MpOBATh
MH(OPMALIMIO PA3JIMYHBIX BUAOB U (OPM MPEACTABICHUS, KPUTHUECKU OLIEHUBATh €€ JOCTOBEPHOCTD
Y HEMPOTUBOPEUNBOCTH;

(opMyIHpOBaTh 3aMIPOCH] U IPUMEHATH Pa3IMUHbIE METO/IbI IIPU OUCKE U 0TOOpe HHPOpMALUH,
HEO0OXOIUMOM ISl BHITOJTHEHUS Y4eOHBIX 3a/1a4 ONPEeIEHHOTO THIIA;

npuoOpeTaTh ONBIT MCIOJIb30BaHUS HMH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTMH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (OpMy MpeAcTaBieHUs HHGOPMAIMH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUILbL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAyYHBIN S3bIK B KaUECTBE CPEJCTBA MpU paboTe ¢ XUMUUECKOH MHpOpMaLueii:
IPUMEHSTh MEXIpeIMeTHble ((U3nMueckrue M MaTeMaTU4YeCKHe) 3HaKh W CHUMBOJIBI, (OPMYIIbI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISIIHOCTH.

KoMMyHHKaTHBHBIC YHHBeEpPCAJIbHbIC YUeOHbIe 1elCTBHUSA:

3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXJIaeMOl TeMbl B XOJ€ JAuajora W/WIA TUCKYCCHUH,
BBICKa3bIBaTh UJIEH, OPMYIHUPOBATH CBOM MPEIOKEHUS OTHOCUTEIHHO BBHITIOIHEHHUS MPEITI0AKEHHOM
3a]a4u;

BBICTYNIaThb C IIPE3EHTALMENl pEe3y/IbTaTOB II03HABATEJIBHON JEATEIBHOCTH, IOJIYYEHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHHKAMM IPH BBIOJIHEHUU XUMUYECKOTO 3KCIIEpUMEHTA,
NPaKTUYECKOH paboThl MO HMCCIEIOBAaHMIO CBOMCTB M3yYaeMbIX BEIIECTB, pealM3alud ydeOHOro
npoekTa U (GOpMYIUPOBAaTH BBIBOABI IO pe3yjibTaTaM MPOBEAEHHBIX HCCIEIOBAHUN IMYTEM
COIJIACOBAHUS MO3ULIUHI B X0/1€ 00CYKIeHUS U OOMEHA MHEHUSIMH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA



CaMOCTOSITENIbHO IUIAHUPOBATh M OCYLIECTBIISITH CBOKO IIO3HABATENIbHYIO JESTEIBHOCTD,
omnpezenss e€ LeNd W 3aJaud, KOHTPOJIHPOBaTb M MO Mepe HEO0OXOAWMOCTH KOPPEKTHPOBATh
npeUlaraéMblii  aITOPUTM JEHCTBUNA TpPU BBIMOJIHEHUH YYEOHBIX M HCCIEIOBATEIIbCKUX 3374,
BBIOMpaTh HamOosiee 3PPEKTUBHBIA CIOCO0 MX pelIeHUs ¢ y4ETOM IOIYYEHHUs HOBBIX 3HAHUH O
BELIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYLIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOAaHaIN3a U CAMOOLICHKHU.

IIpeaMeTHbIe pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeOpraHMIecKasi XUMUs OTPaXKaroT:

c(OpPMUPOBAHHOCTh MPEJICTABICHUI: O XMMHUYECKOH COCTaBISIOLICH €CTECTBEHHO-HAYYHOMU
KapTUHBl MHpPA, POJIM XUMHHM B TO3HAHUM SIBICHHH NPHUPOIBI, B (OPMHPOBAHWU MBIIUICHUS H
KYJIBTYpBI JINYHOCTH, €€ (PYHKINOHAIBHON IrpaMOTHOCTH, HEOOXOAUMOM JJIsl peLICHHS PAKTUYECKUX
3a[a4 ¥ 9KOJIOTHYeCKH 000CHOBAaHHOTO OTHOIICHHUS K CBOEMY 3[I0POBBIO U IPUPOIHOI cpee;

BJIQJICHUE CHUCTEMOW XMMHUYECKMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOINOJIArarolue MOHITHUS
(XMMHUYECKHUI 3JIEMEHT, aToM, U30TOIl, S-, P-, O0- 3JEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJa,
MOJIb, MOJISIPHBIM 00BEM, BaIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHYECKast
CBA3b (KOBAJICHTHAsl, MOHHAs, METa/NIM4yecKas, BOJOPOJHAs), KPUCTAUIMYECKAs PEIIETKA, TUIIbI
XUMUYECKUX PEaKIHil, pacTBOP, 3JIEKTPOIUTHI, HEIJEKTPOJIUTHI, HIEKTPOIUTHUECKAs TUCCOLUALNSA,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUECKON PEAKIMU, XUMUYECKOE PABHOBECHUE); TEOPUU U
3aKOHBI (TEOpHs IIEKTPOIUTUUECKON AUCCOIUAINK, Tepruoaudeckuii 3akon [I.11. Menaeneesa, 3aKkoH
COXpaHEHMsI MacChl BEILECTB, 3aKOH COXPAaHEHUS M NPEBPAIICHUS SHEPIMM IpPU XHUMHUYECKUX
peaKusx), 3aKOHOMEPHOCTH, CHMBOJIMYECKUI S3bIK XUMUU, MEPOBO33PEHUECKHE 3HAHUS, JIeXKAIUe B
OCHOBE TIOHUMAaHUS MPUYUHHOCTH M CHCTEMHOCTH XUMUYECKUX SIBICHUH, (PaKTOIOTMYECKHE CBEICHHS
O CBOMCTBaxX, COCTaBe, MOJYyYECHHUH M OE30MacHOM HCIOJIb30BAaHUHM BAKHEHIIMX HEOPTaHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOH EATETLHOCTH YETIOBEKa;

c(OpMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTepHbIE MPU3HAKU TMOHSATUHN, YCTaHABIMBATh WX
B3alMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOLIUE MMOHATHUS IPU ONUCAHUHM HEOPraHUYECKUX BEUIECTB U
UX MPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHIA HCIIOJIb30BAaTh XUMUYECKYIO CHMBOJIUKY JJISl COCTABICHUS (POPMYIT
BEIIECTB M YpaBHEHMH XMMHYECKMX peakiuil, cucremarnuyeckytro HomeHknatypy (IUPAC) u
TPUBUAIbHBIE HA3BaHMsI OTIENbHBIX HEOPraHWYECKUX BEIIECTB (YrapHbIM ra3, yIJIEKUCIHbIH ras,
aMMMaK, raiéHas U3BeCTh, HeraméHas U3BeCTb, MUThEBAs COJa, TUPUT U JPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUU OMNPENENATh BAJECHTHOCTh U CTENEHb OKHUCICHHS XHMHUYECKUX
3JIEMEHTOB B COEJMHEHUSAX PA3IMYHOIO COCTaBa, BHJI XMMHUYECKON CBSI3U (KOBaJIEHTHas, MOHHas,
MeTaJIJINYecKasi, BOJOPOJHAsA) B COEIMHEHUSX, TUIl KPUCTAINIMYECKOW pPEIETKH KOHKPETHOTO
BEIlleCTBa (ATOMHasi, MOJIEKYJISipHas, HOHHAsI, METaJNIN4YecKasi), XapakTep Cpeibl B BOJHBIX PacTBOpax
HEOPraHWYECKUX COCIMHEHU;

c(OpPMHPOBAHHOCTh YMEHHI YCTaHABIMBATh NPUHA/IJIE)KHOCTh HEOPIraHUYECKUX BEIIECTB 110 UX
COCTaBY K OIpeAeIEHHOMY KJIacCy/TpyIine COeAMHEHNH (MIPOCThIE BEIIECTBA — METAJIJIbl U HEMETAJIbI,
OKCH/Ibl, OCHOBAHUS, KUCIIOThI, aM(pOTEpHBIE THUPOKCHU/IbI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUHN PAaCKpBhIBATh CMBICT Nepuoandeckoro 3akoHa [[.1. Menneneesa u
JIEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, O0BSICHUTEIbHYIO U IPOTHOCTUYECKYIO (DYHKIINH;

c(OpMHUPOBAHHOCTh YMEHHI XapaKTepH30BaTh AJIEKTPOHHOE CTPOEHUE aTOMOB XHMMHUYECKHUX
aneMeHTOB 1—4 mepuonos llepnoanueckoil cuctemsl xumudeckux snemeHTtoB .M. Menneneesa,
UCIIONIB3Ysl TIOHSTUS «S-, P-, O-3JIEKTPOHHBIE OPOHMTANIN», «IHEPreTUYECKUE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMMUYECKUX JJIEMEHTOB M MX COECIUHEHHMH 10 MepuojiaM M
rpynmaMm [lepuoandeckoit cuctemsl xuMudeckux aemeHToB .M. Menneneesa;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMHMCHIBATh) OOIIME XUMHYECKHE CBONCTBA
HEOPraHMYECKUX BEIIECTB Pa3IUYHbIX KJIaCCOB, MOATBEPKIATh CYIIIECTBOBAHUE F€HETUUECKOM CBS3H
MEXJly HEOPraHM4YE€CKMMH BELECTBAMHM C IOMOUIBIO YPaBHEHHI COOTBETCTBYIOIIMX XMMHMUYECKUX
peaKkmii;

c(OPMHPOBAHHOCTh YMEHHUS KIAacCHU(DUIUPOBATh XUMHUECKHE PEAKIUU IO Pa3InYHbIM
npu3HaKaM (4MCIy M COCTaBY pEarupyroUINX BEIIEeCTB, TEIUNIOBOMY 3D (eKTy peaklnuu, U3MEHEHUIO
CTETIeHEH OKUCIIEHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAKIMH, YIaCTHIO KaTalu3aTopa);



c(OpPMUPOBAHHOCTh YMEHUU COCTABIIATH YPAaBHEHUS PEAKIUN PA3NIUYHBIX THIIOB, MOJHBIC U
COKpaIIEHHBIE YpPaBHEHUS peaKIMii HOHHOTO 0OMEeHa, YUUTHIBAsK YCIOBUS, PU KOTOPBIX 3TU PEAKIIUU
UAYT J10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH PEAKLIUU, MOATBEPKAAIONIME KAaYECTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTraHUYECKUX BEIIECTB, PACMO3HABATH ONBITHHIM MYTEM HMOHBI, TPUCYTCTBYIOIINUE B
BOJHBIX PACTBOPAaX HEOPraHUYECKUX BEUIECTB;

c()OPMUPOBAHHOCTh yYMEHHN PACKPBIBATh CYIIHOCTh OKHCIIHTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHHUSI SJIEKTPOHHOTO OanaHca ATUX PeaKIHii;

c(OPMUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW pPEaKIHH OT
pa3INyYHbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHS B 3aBUCMMOCTH OT BHELIHETO
BozaeiicTBus (npuHuun Jle llarense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKUE MPOIECCHI, JIKAIIUE B OCHOBE
OPOMBIIIICHHOTO TIOJIYYEHHs] CEPHOM KHCIOThI, aMMHaka, a Takke C(HOPMUPOBAHHOCTD
npelcTaBieHuii 00 OOIIMX HayyHbIX MPUHIUIAX U SKOJOTHMYECKHX MpoljIeMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOAUTH BBIUKCICHHS C UCIOJIB30BAaHNEM TOHATUS «MaccoBas
JIOJIST BEILIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MPU XUMHUYECKUX PEAKIHUAX, MAcCChl
BellecTBa UM 00bEMA ra30B MO U3BECTHOMY KOJIHUYECTBY BEIECTBA, Macce MM 00bEMY OJHOTO U3
YUYaCTBYIOUIMX B PEAKIMH BEIIECTB, TEIUIOBOrO d((dekra peakiuuu Ha OCHOBE 3aKOHOB COXPAHEHUS
MaccChl BEIIECTB, PEBPAILLECHUS U COXPAHEHUSI SHEPTHH;

c(OPMHUPOBAHHOCTh YMCHHM COONIOAATh TpaBUjia TOJIb30BAHUS XWMHUYECKOW TOCYAOH U
nabopaTopHbIM O00OpYIOBaHUEM, a TaKXke MpaBuiia oOpallleHus C BELIECTBAMH B COOTBETCTBHUU C
WHCTPYKITUSMU TI0 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYICCKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHMM TUIAHUPOBATH M  BBINOJNHATH XWMHUYECKUH OKCIEPUMEHT
(pa3noxeHue MepokcHaa BOJOPOAa B NMPUCYTCTBUU KaTalu3aTopa, ONpPEAEiCHUE CPEllbl PACTBOPOB
BEIIECTB C MOMOIIBI0 YHHUBEPCATHLHOTO MHIUKATOPA, BIUSHHUE PAa3IMUHBIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON peaklny, PeakIni HOHHOTO 0OMEHa, Ka4YeCTBEHHBIE pEakIiK Ha Cynbdar-, KapOoHaT- 1
XJOpUJ-aHUOHBI, HA KATUOH AMMOHHMSI, pELIEHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM «MeTauib» U
«Hemeranibl») B COOTBETCTBHHM € IIPaBUIIaMHU TEXHUKHU 0€30M1aCHOCTU IpU OOpalllEeHUH C BEIECTBAMU
U 1a00paTOpHBIM 000PYIOBAHUEM, MPEICTABIATH PE3YIbTAaThl XUMUYECKOTO dKCTIEpUMEHTa B (hopme
3allUCH YpPaBHEHUU COOTBETCTBYIOIIMX peakiuid ¥ (OpMYIHPOBATH BHIBOABI HAa OCHOBE ITHX
pEe3yNbTaTOB;

chOpMUPOBAHHOCTh YMEHUM KPHUTHUYECKH aHAIM3UPOBATh XHUMHYECKYI0 WH(MOpMaIuio,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeJCTBa MAaCCOBOM KOMMYHUKAIUU, IHTEpHET U IpyTUX);

c(hOpMUPOBAHHOCTh YMEHUHN COOJIIOAATH MTPaBUJIa SKOJOTUUECKH 1[€JI€CO00Pa3HOTO MOBEICHUS
B OBITY ¥ TPYJIOBOI AESITENTFHOCTHU B IIENIIX COXPAHEHUS CBOETO 37I0POBBS U OKPYKAIOIIEH IPUPOTHOM
Cpelbl, 0CO3HABATH OMIACHOCTh BO3/ICUCTBHS HA )KHUBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn nokazatens [IJIK, moscHAT, Ha mpuMepax CHOCOObI YMEHBIIECHUS W MPEIOTBPAIEHUS UX
BPEIHOTO BO3JEMCTBHS Ha OPraHU3M YEJIOBEKa;

JUTsE 00Y4aIOIUXCsl ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI: YMEHHUE MPUMEHATH 3HAHUS
00 OCHOBHBIX JTOCTYITHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMUICCKUX SIBJICHUMN;

JUTSL CIETIBIX U CNA0OBUISMIIMX OOYYarOIIMXCs: YMEHHE HCIIONbh30BaTh pelibe(HO TOUYEUHYIO
cucteMy o6o3Hauenuii JI. bpaitns mis 3anmucu XuMudeckux Gopmy.

IIpeaMeTHbIe pe3ybTaThl OCBOCHHS Kypca «Opranndeckas XMMUs» OTPakaroT:

c(hOpMUPOBAHHOCTh TPEJICTABICHUNA O XUMHUYECKOW COCTAaBJISIONICH €CTECTBEHHO-HAYyYHOM
KapTUHBI MHPA, POJIM XMMHUU B TO3HAHUW SIBICHUW TPHUPOABI, B (POPMHPOBAHUU MBIIIJICHUS U
KYJIbTYPbI INYHOCTH, €€ (PYHKITMOHAIHHOW TPAMOTHOCTH, HEOOXOAUMOM TSI pEIICHUST TPAKTUUECKUX
3aJa4 ¥ 9KOJIOTHYecKr 000OCHOBAaHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOIHOI cpee;

BJIQJICHE CHCTEMOM XMMHUYECKHUX 3HaHHUM, KOTOpasl BKIIIOYAET: OCHOBOIIOJIArarolIfe MOHSATHS
(XMMHUYECKUI  DIIEMEHT, aToM, OJJIEKTpOHHas 00O0JoYKa aToMa, MOJIeKyJa, BaJICHTHOCTD,
AIIEKTPOOTPHULIATETLHOCTh, XUMUYECKasl CBA3b, CTPYKTYpHas popmyra (pa3BEpHyTast U COKpall€HHas),
MOJTb, MOJIIPHAs. Macca, MOJISIPHBIN 00BEM, YTTIEpOAHBIN CKENeT, PYHKIIMOHAIbHAS TPYIa, paJnuKal,
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M30MEepHsl, U30MEPhI, TOMOJIOTUYECKUN Psifl, TOMOJIOTH, YIII€BOAOPO/IbI, KUCIOPO/I U a30TCOIEpKAILINIe
COEIMHEHUS, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COSMHEHMS); TEOPHH
U 3aKOHBI (TEOpusi CTPOEHHUs OpraHuueckux BemecTB A.M. ByTiepoBa, 3aKOH COXpaHEHHUS! MacCChI
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3bIK XUMUH; MUPOBO33pEHUYECKIE 3HAHUS, JIE)KAIINUE B
OCHOBE MOHUMAaHUS IPUYNHHOCTU U CHCTEMHOCTH XUMUYECKUX SIBJICHHM, PAKTOIOTUICCKHIE CBEICHHUS
O CBOWCTBax, COCTaBe, IOJYyYEHUH U OE30MACHOM HCIOJIb30BAHUU BAXKHEHIIMX OpPraHMYECKHX
BEIIECTB B OBITY M MPAKTUYECKON JIEATEIHLHOCTH YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHUI BBISBISATh XapaKTepHble MPHU3HAKW TMOHATUM, YCTaHABIMBATh MX
B3aUMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOLIME TOHATHUS TPU OMHCAHUU COCTaBa, CTPOCHUS U
MPEeBpaLCHUI OPraHUYEeCKUX COCTMHEHU;

c()OPMUPOBAHHOCTh yMEHUW HCIOJB30BAaTh XHMHUYECKYI0 CHUMBOJIUKY JUISI COCTABJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpali€HHOI) (GOopMyn OpraHMYeCKHX BEUIECTB U
YpaBHCHUN XWMUYECKUX pPEaKIHMid, W3TOTaBIMBATh MOJEIH MOJICKY] OPTaHWMYECKHUX BEIIECTB IS
WUTIOCTPAIMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUH YCTaHABJIMBATH MPUHAMIC)KHOCTh HM3YYECHHBIX OPTaHUYCCKUX
BEIIECTB 10 UX COCTaBY U CTPOCHHIO K OIPEIEIEHHOMY KIacCy/Tpynie coeluHeHul (yrieBo10poabl,
KHCIIOPOJT M a30TCOJCpIKAIllMe COCIUHEHMs, BBICOKOMOJICKYJSIPHBIE COCAMHEHUs), J1aBaThb UM
Ha3BaHUs 1o cuctemaruyeckoit Homenkiarype (IUPAC), a Takxke mpuBOIUTH TPUBUAIBHBIC HA3BAHUS
OTJENbHBIX OPraHMYECKHX BEIIECTB (ITWJICH, NMPOMWICH, aleTUJICH, STUJICHTJIUKOJIb, TJIUIIEPHUH,
denon, hopmanpaeru, aleTaabIeru, MypaBbuHas KUCIOTa, YKCYCHAs KHCIIOTa, OJICMHOBAsA KUCIIOTA,
CTEapHHOBAs KUCIIOTA, TIII0K03a, (PYKTO3a, Kpaxmall, eJUTI0II03a, TIUIIHH);

c(OpPMUPOBAHHOCTh YMEHHS OMNPEAENATh BHAbBI XHUMHUYECKOH CBS3M B OPTraHUYECKUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHUS IPUMEHSTH IMOJIO0XKEHHS TEOPUU CTPOCHUSI OPTAaHUUECKUX BEIIECTB
A.M. BytnepoBa st 00bSICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH
COXpaHEHHS MaCChl BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHUN XapaKTePU30BaTh COCTaB, CTPOCHUE, (PU3UUICCKHEC U XUMHUYCCKHE
CBOICTBA TUIMHMYHBIX MPEICTaBUTENCH Pa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIIeCTB (METaH, ITaH,
STUJICH, NPOIWJIEH, aleTuiieH, OyranueH-1,3, mermwnOyraaueH-1,3, OeH301, METaHOJ, H3TaHOI,
STUJICHTIIMKOJb, TIHUIEPUH, (EHON, aleTaiabJerHja, MypaBbUHAas M YKCYCHas KHCJIOTHI, TIIIOKO3a,
KpaxmaJi, IeJUTI0JI03a, aMUHOYKCYCHAs KUCIIOTa), WILTIOCTPUPOBATH TEHETUYECKYIO CBSI3h MEXKIY HUMU
YPaBHEHUSMHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUH C UCIIOIb30BAHUEM CTPYKTYPHBIX (HOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh MCTOYHUKH YTJIEBOJOPOIHOTO ChIphbsi (HE(DTH,
INPUPOJHBIN Ta3, yroib), CHOCOOBI UX MEpPepadOTKH M MPAKTUYECKOE MPUMEHEHHE MPOTYKTOB
nepepadoTKy;

c(OpPMHUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIUUCICHUS MO XUMUYECKUM YPaBHEHHSIM (MacChl,
00bEMa, KOJIMUECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa PEAKIIMH MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO U3 UCXOIHBIX BEIIECTB MJIA MPOAYKTOB PEAKIIHIH);

c(hOpMUPOBAHHOCTh YMEHHI BIAACTh CHUCTEMON 3HAHMI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, UCTIOJIb3YEMBIX B XMMHUU MPU MU3YUYEHUU BEIIECTB M XUMUYECKUX SBIEHUI (HaOI0IeHuE,
W3MEpPEHHE, SKCIEPUMEHT, MOJCIMPOBAHUE), MCIOIb30BaTh CHUCTEMHBIC XUMUYECKHUE 3HAHUS IS
NPUHITUS PEIICHU B KOHKPETHBIX J>KM3HEHHBIX CUTYallUsiX, CBSA3aHHBIX C BEIIECTBAMH U UX
MIPUMCHCHUEM;

c(OpMHUPOBAHHOCTh YMEHHH COONIOAATh TpaBUiia MOJB30BAHUS XWMHUYECKOW TOCYAON U
1abopaTOPHBIM 00OPYIOBAHHMEM, a TAaK)KE MpaBHJIa OOpAIIeHHs] C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c()OPMHUPOBAHHOCTh YMCHHM TUIAHUPOBATH M  BBINOJHATH XWMHUYECKHUH OIKCIICPUMEHT
(mpeBpaleHusT OpraHUYecKUX BEIIECTB NpPHU HArPeBaHWH, TOTYYCHHE JTHJIEHA U HU3YYCHHE €ro
CBOMCTB, KaUE€CTBCHHBIC PEAKIIMM OPTaHMYECKHX BEIIECTB, JACHATypalus OEIKOB MPH HArpeBaHUH,
[[BETHBIC peaKIMi OETKOB) B COOTBETCTBUH C MPABIJIAMU TEXHUKU 0€30MaCHOCTH MPHU OOPAIICHUH C
BEIIECTBAMH M JTAOOPATOPHBIM  OOOPYIAOBaHWEM, TIPEACTABIATH PE3YIbTaThl XUMHUYECKOTO
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HKCIIEpUMEHTa B (JOpME 3aIHCH YPaBHEHHI COOTBETCTBYIOLIMX PEAKIMi 1 (POPMYIUPOBATH BHIBOIBI
Ha OCHOBE 3TUX PE3yJbTATOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTUYECKH aHAJIU3UPOBATh XHMHUYECKYI0 HH(OpMaIuio,
HOJTY4aeMYyIO U3 Pa3HBIX HCTOYHUKOB (CpeCcTBa MaccoBoi MH(popManuu, IHTepHET U APYTrUX);

c(OPMUPOBAHHOCTh YMEHUI COOJIIOAATH IPaBHIa SKOJIOTUUECKH 1IETIECO00PAa3HOTO MOBEICHUS
B OBITY M TPYJIOBOM ESATEIBHOCTH B IIEIISIX COXPAHEHHUS CBOETO 3/10POBbS  OKPYIKAIOIIEH TPUPOIHON
Cpcabl, OCO3HAaBaTb OMACHOCTb BO3I[CﬁCTBHH Ha KMBBIC OpPraHU3MbIL OHpeZ[eJIéHHBIX OpraHu4YCCKux
BEILIECTB, MOHMMAs cMbica mokaszarens [I/IK, moscHATH Ha mpuMmepax CrOCOObI YMEHBIICHHS H
IIPEAOTBPALEHUS UX BPEIHOIO BO3ACUCTBUS HA OPraHU3M YEJI0BEKA;

U1l 00YYarOIIMXCsl C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/IOPOBBS: YMEHHE ITPUMEHSTH 3HAHUS
00 OCHOBHBIX AOCTYIIHBIX METOJaX IMMO3HAHHA BCIICCTB U XUMHUYCCKUX SIBHGHI/If/’I;

JUISL CIENBIX M CIA0OBHISIIMX OOYJaroIIMXCs: YMEHHE HCIIOJIB30BAaTh Pelbe(HO TOUEUHYIO
cucremy o0o3HaueHwuit JI. bpaiins 1uist 3anucu XuMuIeckux Gopmyt.
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1.2.2. Ilnanupyembie pe3yJbTaTbl 0CBOeHHs YueOHoro npeamera B coorBeTcTBHU ¢ @PI'OC CIIO u Ha ocnoBe ®I'OC COO

Koa u Ils1anupyeMble pe3y/ibTaThbl OCBOCHHUS NpPeaMeTa
HAMMEHOBaHHU
e

¢popmupyembIx O0mme JlucuunmHapHbIe

KOMIIeTeHIN i

OK 01. B yacTu Tpy/10BOro BOCIIUTAHUS: - BIQJETh CHCTEMOW XUMMYECKMX 3HaHUHM, KOTOpas  BKJIIOYACT:

Bribupats - TOTOBHOCTb K TpYyAy, OCO3HAHHWE LIEHHOCTH | OCHOBONOJArarwlue MOHATHS (XUMUYECKHI 3JIEMEHT, aTOM, JJIEKTpOHHAas

Croco0bl MacTepcTBa, TPYA0I00HE; obosiouka aToma, s-, p-, d-3JeKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYII,

pelieHus 3a1a4 | - TOTOBHOCTh K  AKTUBHOM  JESTENBHOCTU | BAJIGHTHOCTb, AJIEKTPOOTPULATEIbHOCTh, CTENEHb OKUCIEHMS, XUMUYECKas

npodeccuoHan | TEXHOJIOIMYECKON M COLMAIbHOM HAIlPaBIE€HHOCTH, | CBA3b, MOJIb, MOJIIpHas Macca, MOJIIPHBI 00beM, YIJIEpOJIHBIH CKeJET,

BHOM CMOCOOHOCTh MHUIMHMPOBAThH, IUIAHUPOBATh U | QYHKIMOHANbHAS TPYIINa, PAaJUKall, H30MEPHs, U30MEPHI, TOMOJIOTHIECKUI

JESITEIbHOCTH | CAMOCTOSITENILHO BBINOJIHATh TAKYIO AEATEIBHOCTD; | pSA, TOMOJIOTH, YII€BOAOPOIbl, KUCIOPOA- U a30TCOAEpIKaIlNe COSIMHEHHUS,

IIPUMEHUTEIbH | - HHTEpeC K Ppa3InYHbIM cepaM | OMOJIOTMUYECKH aKTUBHbBIE BEIlEeCTBA (YIJIEBOABI, JKUPBI, OEJKH), MOHOMED,

0 K Pa3JInYHbIM | IPOeCcCUOHATBHOMN e TETbHOCTH, NOJIUMEp,  CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJSIPHBIE  COEIMHEHUS,

KOHTEKCTaM OBiajeHne  yYHUBEPCAJIbHBIMH  YYe€OHBIMH | KDUCTAJUIMUECKAs PELIETKa, THUIBl XUMHUYECKUX pPEaKIHUM (OKUCIUTEIbHO-
MO03HABATEJILHBIMH AeliCTBUSIMU: BOCCTAHOBUTEJIbHBIE, 3K30-U 3HJIOTEPMUUYECKHE, PEAKLIUd HOHHOIO OOMEeHa),
a) 0a3oBble JIOTHYECKHUe AeliCTBHUS: PacTBOp, AJIEKTPOJIUTHI, HEIIEKTPOIUTHI, JIEKTPOIUTHUECKAS AUCCOIMALIMS,
- CaMOCTOSITEIILHO dbopmynupoBaTh U | OKHCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKON peakluu, XUMHUYECKOE
aKTyalu3upoBaTh MpoOJeMy, paccMaTpuBaTh €€ | pABHOBECHE), TEOPUU M 3aKOHbI (TEOpUS XUMHUYECKOIO CTPOCHHS
BCECTOPOHHE; opranuueckux BemectB A.M. bymiepoBa, Teopus 3IEKTPOIMTHYECKON

- YCTaHaBJ'H/IBaTB CyHIeCTBeHHI)II\/'I HpI/I3HaK NN
OCHOBaHUSl ISl CpaBHEHHS, KIacCH(PHUKAIUU U
0000IIICHHS;

- OIpenensaTh UeNd JeSTENbHOCTH,
napaMeTpLI nu KpI/ITepI/II/I UX OJOCTHUXKCHUS,
- BBIBISITH 3aKOHOMEPHOCTH W TPOTHBOPEUHUS B
paCCManI/IBaeMBIX SIBJICHUAX

- BHOCUTH KOPPEKTHUBHI B JACSITEILHOCTD, OIICHUBATH
COOTBETCTBHE PE3yJbTATOB IEJISM, OIICHUBATH
PUCKU TIOCTEACTBHIA NeSTENLHOCTH,

3aJaBaTb

aucconuanuu, nepuogudeckuii 3akod .M. MenneneeBa, 3aKOH COXpaHEHHs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XUMUH, (aKTOJIOTHMUYECKHUE
CBEJICHUS O CBOMCTBAaX, COCTaBE, MOJyUYCHUH U OE30IIaCHOM HCIIOJIb30BaHUH
BAOXHEHUIIMX HEOPraHMYECKUX M OpraHMYecKMX BeEUIeCTB B OBITY U
MPaKTUYECKON JAESITEIbHOCTH YEJIOBEKa;

- yYMEThb BBIABJIATH XapaKTEpHblE NPHU3HAKK M B3aMMOCBA3b H3YYEHHBIX
HOHﬂTHfI, MPUMCHATH COOTBETCTBYIOIIUEC ITOHATUA TP OIMUCAHUHN CTPOCHUSA U
CBOMCTB HEOPraHMYECKMX W OPraHMUYECKHUX BEIIECTB M HUX IPEBPALLEHUI;

BBISIBJIATDH B3aNMOCBA3b XUMHUYCCKUX 3HAaHUH C IIOHATHUAMU n
OpEACTABICHUAMU APYTUX CCTCCTBCHHOHAYYHLIX TPCAMETOB,
- YMETb HCIIOJIB30BaTh HanMCHOBAaHUS XHUMHUYCCKUX COG}II/IHeHI/Iﬁ
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- pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PELIEHUN
YKU3HEHHBIX TIPOOIIEM

0) 0a3oBbIe HCCIeA0BATEIbCKHE TeHCTBHS:

- BJIaJICTh HaBBIKAMH y4e€OHO-UCCIIeI0BATEIbCKON 1
MPOEKTHOM JIESITENbHOCTH, HABBIKAMH Pa3peIICHUS
npo0Jem;

- BBUBJISITH IPUYUHHO-CIICICTBEHHBIE CBS3U H
aKTyaJIu3MpOBaTh 3a/1auy, BbIIBUTaTh TUIIOTE3Y €€
pelIeHus, HaXOJIUTh apryMEHTBI IS
JI0Ka3aTesibCcTBa CBOMX YTBEPXKICHMM, 3a7aBaTh
MapaMeTpbl U KPUTEPUU PELLICHUS,

- aHaJM3MpPOBATh IOJIYYCHHBIE B XOJE PELICHUS
3a7a4d PE3yIbTaTbl, KPUTUYECKU OLEHHUBATh HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHEHUE B
HOBBIX YCIIOBUSIX;

- YMEThb NEPEHOCUTh 3HAHUS B MTO3HABATEIIBHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEACATEIHbHOCTH,

- yYMEeTb HHTETPUPOBATH 3HAHUS U3 Pa3HbIX
MPEAMETHBIX 00JIacTeH;

- BBIABMTATh  HOBBIE  HJEH,
OpUTHHAIBHBIE TOAXO/IbI U PEIICHUS;
- CI0COOHOCTh X MCIOJIb30BaHUS B
ITO3HABATEJIBHON U COLIMAIIBHOM IPAKTHKE

npeajiaratb

MEXKIYHAPOAHOTO COKO3a TEOPETUYECKOM W MPUKIAJHOM XHUMHU U
TPUBHUAJIBHbBIC HAa3BAaHHS BKHEHIIINX BEIIECTB (STHIICH, alleTHIICH, TJIHIEPHH,
¢beHon, Qopmanbaerus, YyKCycHas KHCIIOTa, TJIMLWH, YrapHbId Tas,
YIJICKUCIIBIN Ta3, aMMHUAK, TalleHas U3BECTh, HETAIlICHAs W3BECTh, MTUTHEBAs
colla U JPYTuX), COCTaBIATH (HOPMYJIbl HEOPraHWYECKHX M OPraHUYECKUX

BEILIECTB, YPaBHEHUS XHMHYECKUX PpEAKIUH, OOBACHATH WX CMBICI;
MOATBEPXKIATH XapaKTepHbIC XUMHAYECKUE CBOMCTBA BEILLECTB
COOTBETCTBYIOIIUMH SKCIEPUMEHTAMH U 3alIUCAMU YPABHEHUN XUMHUUYECKUX
peaKLHii;

- YMETb YCTaHaBJIMBATh NPUHAIJICKHOCTh H3YYEHHBIX HEOPIaHUYECKUX H
OpraHN4Y€CKUX BCUICCTB K OIPECACICHHBIM KJIaCCaM W I'pylIiaM COGI[I/IHGHI/If/'I,
XapaKkTepu3oBaTh MX COCTAaB M BaKHEHIME CBOMCTBA; ONpPENENATh BUIbI
XUMUYECKUX CBsi3ed (KOBaJIGHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOAHAs),
THUIIBl KPUCTAUIMYECKUX PEIIETOK BEIIECTB; KiIaccu(GUIUpoBaTh XUMHUECKUE
peakuuu;

- copMmupoBaTh NpPEACTABICHUSA: O XMMUYECKOH COCTaBIISOLIECH
GCTGCTBGHHOHayLIHOI;'I KapTUHBI MHpa, POJU XMMHHU B IIO3HAHUH SIBIICHUM
OpUpoasl, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATIBHOW I'PaMOTHOCTH, HEOOXOIMMOM Ui peleHus] MPaKTUYECKUX
3aJa4 ¥ 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/0POBBIO U
MIPUPOIHOM CpeJE;

- yMeTb MpPOBOJUTH pacueThl MO XUMHUYECKHM (opMynaM M ypaBHEHHSIM
XUMHNYECKUX peaxunﬁ C HCIIOJB30BaHUEM (i)I/ISI/I‘-IGCKI/IX BCJIMYHUH,
XapaKTepU3YIOIIUX BEIIeCTBa C KOJMYECTBEHHOM CTOPOHBI: Macchl, oObemMa
(HOpMaJIbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIOIb30BATh
CHUCTEMHBIE XMMMUYECKHE 3HAHMs I NPHUHATHS PELIEHUH B KOHKPETHBIX
JKU3HCHHBIX CUTYallHuAX, CBA3AHHBIX C BEHICCTBAMU U UX IPUMCHCHHUEM

OK 02.
Hcnoap3oBaTh
COBPEMEHHBIE
cpencTBa
ITOMCKa,
aHanu3a u

B o6s1acTH HEHHOCTH HAYYHOIO MO3HAHUS:

- c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM M OOILIECTBEHHOW MpPaKTHKH,
OCHOBaHHOTO Ha Juasnore KYJIBTYP,

- YMETb IIAHUPOBATD U BBITIOJIHATH XUMHUUECKUH SKCIIEPUMEHT (IPeBpaleHUs
OpPraHWYECKHX BEIECTB IIPU HArpeBaHUH, ITOTYYEHUE STUIIEHA U U3YYEHHE €T0
CBONMCTB, KAuUECTBCHHBIC pEaKUMM Ha albIErUAbl, Kpaxmal, YKCYCHYIO
KHCIIOTY; JIeHaTypalus OelKOB MPH HArpeBaHHUM, [[BETHBIE PEaKIUN OEIKOB;
MIPOBOJIUTH PEAKIIMM MOHHOTO 0OMEHa, OTIPeIeNIATh CPEely BOJHBIX pACTBOPOB,
KauecTBEHHbIE pPEaKIUu Ha cyinbdar-, KapOOHAT- U XJIOPHI-aHHUOHBI, Ha
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WHTEPIIPETAUN
uHpopmanuu u
UH(POPMALIMOHH
bI€ TEXHOJIOTHH
Ui
BBITMIOJTHEHUS
3a1a4
npodeccuoHa
bHOU

eI TEIbHOCTH

CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeCcTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEPILIEHCTBOBAHUE A3BIKOBOM M YHUTATEIBCKOU
KyJbTYpbl KaK CpEJCTBa B3aMMOJCHCTBHUS MEXKIY
JIFOJBMHU U IO3HAHUS MUPA;

- OCO3HAHME IIEHHOCTH HAYYHOH JIE€SITEIbHOCTH,

TOTOBHOCTb ~ OCYLIECTBJISITH ~ NPOEKTHYIO U
HCCIIEI0BATEIbCKYIO JESTEIbHOCTD
UHJUBUAYAJIBHO U B TPYIIIIE;

OBiajgenne  yHHBEpPCANbHBIMH  Y4eOHBIMH

NMO3HABATEJILHBIMHU JAeHCTBUSMM:

B) padota ¢ ungopmanmei:

- BJIQJICTh HABBIKAMU MOJyYCHHs] MHPOPMALUHU U3
HUCTOYHUKOB pPa3HBIX THIIOB, CaMOCTOSTEIbHO
OCYILIECTBIATh IIOUCK, aHAIN3, CUCTEMATU3ALIUIO U
HHTEPIPETAIHNI0O HHPOPMAIUH PA3TUYHBIX BHIOB U
(dhopM TpeIcTaBICHHUS,

- co3JaBaTh TEKCThl B pa3jM4YHBIX (opmarax c
y4€TOM Ha3HaueHusi HHPOpMAlUU U IIeJIeBON
ayTUTOPUH, BBIOMpas ONTHUMAIBHYIO  (QopMy
MMpEACTABJICHUA U BU3YyaJIU3alluH,

- OLEHHUBaTh JOCTOBEPHOCTb, JIETUTUMHOCTb
nHpopManuu, €€ COOTBETCTBHE IPABOBHIM U
MOPaIbHO-3THYECKUM HOPMaM;

- HCIOJIb30BaTh CpeacTBa HMH(GOPMAIIMOHHBIX U
KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B pEUICHUH

KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpraHM3allMOHHBIX  33a7a4 €  COOJIOJCHHEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepekeHUs, TPaBOBBIX U
AOTUYECKUX  HOPM, HOpM  HH(POPMAIIMOHHON
0E30I1aCHOCTH;

KaTHOH aMMOHMUS; pelIaTh AKCIIEPUMEHTaIbHbIE 33/1a4H 110 TeMaM "MeTaiisl"
u "Hemeramibl") B COOTBETCTBUM C MIPABUJIAMH TEXHHKH O€30MACHOCTH TPH
00palIeHnu ¢ BEIIeCTBAaMH H JIAOOpaTOPHBIM 000pyI0BAHNEM; IPEICTABIIATh
pe3yNbTaThl XMMHYECKOTO OHKCIEpUMEHTa B (opMe 3amucu ypaBHEHHIA
COOTBETCTBYIOLIMX PEAKIHMA U (HOPMYyIHPOBATh BHIBOJBI HAa OCHOBE 3THX
PE3yJIbTaTOB;

- YMETh aHATU3UPOBATh XUMUYECKYIO0 HHPOPMALINIO, TIOITY4aeMYI0 U3 Pa3HBIX
HCTOYHUKOB (CpeACTB MaccoBOM nHpopmanuu, cetb IHTepHET u apyrue);

- BJIaJIe€Th OCHOBHBIMU METOAAMH HAYYHOI'O TIO3HAHMSI BELIECTB U XUMHUUECKHUX
sBIIeHUH (HaOII0ZeHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE);

- YyMeTb MpPOBOJAUTH pPacueThl MO XMUMHUYECKHM (opMylamM H YpaBHEHHSIM
XUMHUYECKUX  pEeakuuid ¢  HCIONb30BaHHEM  (U3MYECKUX  BEJIHYHH,
XapaKTEepU3YIOIIMUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIb30BATh
CUCTEMHbIE XMMMUYECKHUE 3HAHMS JJIS NPHUHITHUS PELICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM
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- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI
nHpopMmanuu, nHOOPMAITMOHHONU 0€301TaCHOCTH
JTUYHOCTH;

OK 04.

D¢ dexTuBHO
B3alUMOJICUCTBO
BaTh U
paboTath B
KOJIJICKTUBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOATEIBHOCTH U CaMOOIIPEEIICHUIO;
-OBJIa/ICHHE HaBbIKaMU yueOHo-
HCCIIEJIOBATENIbCKOM, IPOEKTHOM W COLUMAIBHOU
NESTEIIBHOCTH;

Osinanenue YHHBEPCAJIbLHBIMH
KOMMYHUKATHBHBIMH 1eHICTBUAMM:

0) coBMeCTHas1 AeATeIbHOCThD!

- IIOHMMaTb M HCIOJIb30BAaTh IPEUMYILECTBA
KOMAaHTHOW ¥ MHIAMBHyaTbHOIN paboThI;

- INpUHUMAaTh LEJIU COBMECTHOM JEATEIBHOCTH,
OpraHU30BbIBATh U KOOPAMHUPOBATH JCHCTBUA IO
€€ JOCTM)KCHMIO: COCTaBJIATh IUIAH JEHCTBHIA,
pacupenenarTb pojau ¢ y4eTOM MHEHUN Y4aCTHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOM palboTHI;

- KOOPJMHUPOBAaTb U BBHIIOJHATH pPadOTy B

YCIOBUAX peanbHOro, BUPTYaJIBbHOTO u
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;
- OCYLUECTBJIATH IIO3UTUBHOE CTPATETMYECKOE

MOBEJICHUE B PA3JIMYHBIX CUTYAIUAX, TPOSBISATH
TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM
OBiajieHne YHUBEPCAJIbHBIMH PeryJsiTUBHBIMU
JeficTBUSIMU:

') MPUHATHE ce0s1 U APYTUX JIO/Aeii:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI APYTUX JFOACH
P aHATN3E PE3y/IbTaTOB JCITCILHOCTH;

- IpU3HaBaTh CBOE MPABO U MPABO APYTUX JIOACH Ha
OINOKHU;

- pa3BUBATh CIIOCOOHOCTH MOHUMATH MU C
TTO3UITUH JIPYTOT0 YeJIOBEKa,

- YMETb IUIAHUPOBATH U BBIIOJIHATh XUMHUECKUI IKCIIEPUMEHT (IIpeBpaLeHUs
OpPraHMYECKUX BEUIECTB IIPU HArPEBAHUHU, IOJIYyUEHHE ITUIIEHA U U3YUEHUE €TO
CBOWCTB, KAUECTBEHHBbIC pEaKUUM Ha aJbJETMIbl, Kpaxmaj, YKCYCHYIO
KHUCJIOTY; JACHaTypauus OCJIKOB NMPH HAarpeBaHHHM, IIBETHBIC PEAKIIUU OEJIKOB;
IIPOBOJIUTH PEAKIIMUM HOHHOT'O 0OMEHA, ONIpeNIeNATh CPely BOJHBIX paCTBOPOB,
KAuecTBEHHbIE PEAKLUU Ha cyiabdar-, KapOOHAT- U XJIOPHUJI-aHUOHBI, Ha
KaTHOH aMMOHMSI; pelIaTh 3KCIIepUMEHTaJIbHBIE 3a/1a41 110 TeMaM "MeTaisl"
n "Hemerasmibl") B COOTBETCTBUM C MpaBUIaMH TEXHUKU O€30MaCHOCTH MpHU
oOpallleHnH ¢ BellecTBaMH U JIAOOPaTOPHBIM 000pYI0BAHNEM; IPECTABIATh
pe3yabTaThl XWMHUYECKOTO SKCIIepUMEHTa B (opMe 3amucH ypaBHEHUH
COOTBETCTBYIOLMX PEAKIMA U (HOPMYyIMpPOBATh BHIBOJBl HA OCHOBE 3THUX
pe3yabTaTOB
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OK 07.
ConeilicTBOBaThL
COXPaHEHHIO
OKpY>Karoleu
cpenpl,
pecypcocoepex
EHHUIO,
MIPUMEHSATH
3HaHUS 00
U3MEHEHUU
KJIUMATa,
MPUHIHUIIBI
OEpEKITUBOTO
MIPOU3BO/CTBA,
3P PEeKTHBHO
eficTBOBAaThH B
YpE3BBIYANHBIX
CUTYyaIUAX

B 00/1acTH 3K0J10THY€CKOT0 BOCITUTAHMS:

- c(OPMUPOBAHHOCTb IKOJIOTUYECKON KYIbTYpHI,
[MOHMUMAaHUE BIIUSHUSA COLUUAIBHO-3KOHOMUYECKUX
MPOLIECCOB  HAa  COCTOSIHUE  NPUPOAHOU U
COLMAJIGHOW  Cpelbl, OCO3HAHHWE TJI00AILHOTO
XapakTepa 3KOJOTHYECKUX MPoOIieM;

- IUIAHUPOBAHHUE M OCYLIECTBIICHUE JCHUCTBUI B
OKpY’Kalollled cpeAe Ha OCHOBE 3HAHMS LeJeu
YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA;

AKTUBHOE HETIPUATUE JEHCTBUM, IPUHOCSIINX BpeL
OKpY>Karollen cpere;

- yMEHHE TMPOTHO3UPOBATH HEOIArOMPUSATHBIC
JKOJIOTUYECKUE MOCHEACTBUSA NPEAPUHUMAEMBIX
JEHCTBUM, PEAOTBPAILATh UX;

- paciupeHnue OmbITa
JKOJIOTMYECKOW HAIIPABICHHOCTH;
- OBJIaJICHUE HaBBIKAMHU Y4eOHO-HCCIIEI0BATEBCKOM,
MPOEKTHOM U COLIMAIBHOMN AESITEIbHOCTH;

JACATCIIBHOCTH

- chopMUpOBaTh TPEACTABICHUS: O XHMHUYECKOW  COCTaBISIOMICH
€CTECTBEHHOHAy4YHON KapTHUHbBl MHPA, POJIM XUMHHM B IO3HAHWM SIBJICHUU
NpUPOAB,, B (OPMUPOBAHWUU MBIIUICHUS U KYJIbTYpbl JIHYHOCTH, €€
(YHKIIMOHATIBHOW TPaMOTHOCTH, HEOOXOIUMOM Ui pelIeHus] MPaKTUYECKUX
3a/1ad U IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/IOPOBBIO U
MPUPOIHOM CpeJe;

- yMeTh COOIOATh MPaBHJIa YKOJOTHUECKU [1eTIeCO00pPa3HOTO MOBEICHUS B
ObITY U TPYIOBOW AESATEILHOCTH B IIEJIIX COXPAaHEHHUS CBOETO 30POBbS U
OKpY>Karolllel NPUPOJHOW CpEelbl; YYUTHIBATH ONACHOCTH BO3JCHCTBUS Ha
JKUBBIE OPraHU3MBbl OIPEACIICHHBIX BEIIECTB, ITOHMMAas CMBICI IOKa3aTells
MpeIeIbHON TOMYCTUMOW KOHUECHTPALIMU
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IIPEIMETA «XUMMA»

2.1. O0bem yueOHOro nmpeamMera M BUAbI Y4eOHOH padoThl

Buj yueOHoii padoThl

Oobvem uacoe

MaxkcumasnbHasi yueOHasi HAarpy3ka (Bcero) 72
O0s3aTesIbHASI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 72
TEOPETHYECKOE 00yUeHHe 48
71a00paTOPHBIE 3aHATHS 18
NPAKTUYECKHUE 3aHATHS 6

CamocrosiTesibHasi padoTa o0yuyarmerocs (Bcero)

CaMOCTOATCIIbHAaA pa60Ta Hal UHIWBUIYAJIbHBIM IIPOCKTOM

IIpome:kyTounasi arrecrauusi B popme nudpdepeHupoBaHHOIO 3a4€Ta BO 2 ceM
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2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

HaunmenoBanmne Conep:xanue yueOHOro MaTtepuasa (OCHOBHOE U PO(deccHoOHAIBLHO-OPHEHTHPOBAHHOE), 06 dopmupyeMble
g 'beM YaCOB
pa3aesioB U TeM JadopaTopHble U NPAKTHYECKHE 3AHIATHS, PUKJIATHON MOTYJIb KOMIIeTeHITHH
1 2 3 4
OcHoBHOE coep:kaHue 64
Pasznes 1. OcHOBBI CTPOEHNS BelleCTBA 4
Tema 1.1. OcHOBHOe coiep:KaHue 4 OK 01
Crtpoenue aToMOB
XUMHIYECKHIX Teopernueckoe o0yueHue 2
DJIEMEHTOB U y .
npupoaa CoBpeMeHHast Mojelb CTpoeHuss atoma. CHMBOJIMYECKHH S3BIK XUMHUU. XUMHUYECKUM DIIEMEHT.
XIMIUECKO DOnekTpoHHas KoHurypamnus aroma. Knaccudukamuss XMMHUUECKUX DJIEMEHTOB (S-, P-, d-?J'IeMeHTBI).
CBSI3H BanenrtHsie AJIEKTPOHBI. BanenTHOCTSD. DneKTpoHHas npupojaa XUMHAYECKOH CBSI3H.
DNEeKTPOOTPULIATEILHOCTh. BUABI XUMHUYECKOW CBSA3M (KOBaJICHTHAs, WOHHAs, METAJJIMYECKas,
BOJIOPOJTHAS ) ¥ CIIOCOOBI ee 00pazoBaHusl. PemeHue 3aqanuii Ha UCIIOJb30BaHUE XMMHYECKONH CHMBOJIHKH
U Ha3BaHUU COEIUHEHUHN 10 HOMEHKJIAType MEXKIYHAPOAHOIO COK3a TEOPETHUYECKOW W MPUKIAIHOU 2
XUMUU W TPUBUAIBHBIX HAa3BaHUM JJIA COCTABIICHUS XUMHUYECKUX (DOPMYJ BYXaTOMHBIX COEIWHEHUM
(okcu10B, Cynb(PHUI0B, TUAPUIOB | T.I.) U APYTUX HEOPTaHUUYECKUX COCTUHEHHUM OTAETHHBIX KIaCCOB.
[IpakTrueckue 3aaHusl HA YCTAHOBJIEHUE CBA3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKUX DJIEMEHTOB U
MEPUOIUYECKUM H3MEHEHHEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COEIMHEHHH B COOTBETCTBHM C
nojoxxeHueM lleprnoandeckoi CUCTEMBI.
Tema 1.2. OcHoBHOe coJep:kaHue 2 OK 01
[Tepuoanueckuit OK 02
3aKOH M Tabnmua | 1€OpeTHYecKoe odyueHue 2
J.1. Menneneera y
[Tepuonnueckas cucrema xumuueckux 31eMeHToB .M. Menneneesa. ®uznuecknii CMbICI
[Tepuonnueckoro 3akona J[.1. MenzaeneeBa. 3aKkOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKUX 9

AJIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM
XUMHUYECKOro 3reMeHTa B [lepuonnueckoil cucreme. MUpoBO33peHUECKOE U HAyUYHOE 3HAUCHHE
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Ilepuoanueckoro 3akona J[.1. Menneneesa. [Ipornossl [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMHMYECKHUX 3JIEMEHTOB.

Pemenue npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33aJaHUI HAa XapaKTepU3aLUI0 XUMUUECKUX
51eMeHTOB «MeTtauinyeckue / HeMeTaJUIMYeCKHe CBOMCTBA, 3JEKTPOOTPULIATEIbHOCTh XUMHUECKUX
3JIEMEHTOB B COOTBETCTBUU C UX JJIEKTPOHHBIM CTPOCHHUEM U MOJIOKEHUEM B IIEPUOJUYECKON CUCTEME
xuUMU4YecKux djemenToB .M. MenaeneeBay

Pa3nen 2. XuMunueckue peakuuu

Tema 2.1. Tumer
XUMHAYECKAX
peakiuii

OcHOBHOe coiep:KaHue

Teopernueckoe o0yueHue

Knaccudukanusa u TUIbl XMMHUYECKUX pEaKLUi ¢ y4yacTMEM HeopraHuyeckux BemiecTB. CocTaBieHHE
yYpaBHEHUN pEaKIMil COeNMHEHHUs, pAa3JIOKEHHUs, 3aMelleHus, oOMeHa, B T.4. peaklUuidl TOpeHHs,
OKHCJICHHUS-BOCCTAHOBJICHHSI.

VYpaBHeHUsI OKHCIEHHUsA-BOoccTaHOBIEeHUsA. CreneHb okucieHus. OKHUCIUTENb M BOCCTaHOBHTEINb.
CocraBiienne YpaBHHUBAHUC OKHCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ MCTOJOM JBJICKTPOHHOI'O
6ananca. OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIMKH B MPUPOJE, MPOU3BOACTBEHHBIX Ipolieccax H
KHU3HCACATCIBHOCTH OPraHu3MoOB. KomnyecTBeHHBIE OTHOIIEHUS B XUMHUH. OCHOBHBIE KOJIMYECTBEHHBIE
3aKOHBI B XMMHUHU U pacyeThl MO0 ypaBHEHUSAM XUMHMUYECKUX peakiuil. Mosb Kak eJMHHIA KOJIWYeCTBa
BellecTBa. MossipHas Macca. 3aKOHbBI COXPAHEHHUS MacChl M S3HEpruu. 3aKkoH ABoraapo. MomspHbli 00beM
razoB. OTHocuTeNnbHasl IUIOTHOCTh Ta30oB. PacueTbl MO YpaBHEHUSM XHMMHUYECKMX pEakLuid ¢
HCII0JIb30BaHUEM MAacChl, 00beMa (HOpMaJibHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA

OK 01

Tema 2.2.
DNEeKTPOIUTHYECKA
1 JUCCOLIHALINSA U
HOHHEII 00MeH

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHue

Teopus 35IEKTPOIUTHYECKON aucconanuu. MoHbL. DNEKTPOIUThI, HEAIEKTPOIUTHI. Peakimy MOHHOTO
obMeHna. CocTaBieHHE peaklhii MOHHOTO OOMEHa IMyTeM COCTaBIEHUS WX TMOJHBIX M COKPAIICHHBIX
HWOHHBIX ypaBHEHUN. KHCITOTHO-OCHOBHBIE pEaKIuu. 3aaHus Ha COCTABJIECHNE HOHHBIX PEAKIUN

JlabGopaTropHble 3aHATUSA

OK 01
OK 04
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JIaGoparopnas padota Nel. “THIBI XUMHUUECKUX PEAKIIUN”.

HccnenoBanue TUIOB (110 COCTaBY U KOJMYECTBY UCXOHBIX U 00pa3YIOMIMXCS BEIIECTB) U IPU3HAKOB
XUMHYECKHUX peaknuid. [IpoBeneHue peakiinii HOHHOTO OOMEHa, OTpeIeNIeHNe CPEeIbl BOIHBIX
pacTBOPOB. 3aJlaHKs Ha COCTABIICHUE NOHHBIX PEaKIINi

Pasznea 3.

CTpOCHHe M CBOMCTBA HEOPraHnvIeCKuX BeUeCTB

24

Tema 3.1.
Knaccudukanus,
HOMEHKJIATypa
CTpOCHHUE
HEOPraHMYECKUX
BCIIIECTB

OcHOBHOe coiep:KaHue

10

TeopeaneCRoe oﬁyqe}me

[Ipenmet Heoprannyeckoit xumun. Kiaccudukanus Heopranuueckux BemiecT. [IpocTeie u cinoxHbIe
BemiecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHUIBI, TUAPOKCHIBI, KUCIOTHI, COJN). B3anmMocBs3b
HEOpPraHMYECKUX BEIIeCTB. ATperatHble COCTOsIHUA BelecTBa. Kpucrannudyeckue u amopdHbie
BellleCTBA. THUITBI KPUCTAUIMYECKUX PEIICTOK (aTOMHAs, MOJICKYJIIpHAs, MOHHAs, METAJUINYECKast).
3aBHCUMOCTH (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIUTMUECKOM perieTku. 3aBUCUMOCTh
XUMHUYECKON aKTUBHOCTHU BEILIECTB OT BUJA XUMUYECKOM CBSI3M M TUIIA KPUCTAITMYECKOM PEIIETKH.
[IpuunHbI MHOTOOOpa3us BEIIECTB

IIpakTH4yeckue 3aHATHSA

IIpakTnueckoe 3anatue Nel. HoMeHKkIaTypa HEOpraHM4eCKUX BEIECTB: HA3BAHUE BEILIECTBA UCXOS U3
UX XUMUYECKON (hOPMYJIbI MJIM COCTABICHHE XUMUUECKON (POPMYJIIbI UCXO/I U3 HAa3BaHMsI BEILIECTBA 110
mexayHapoanoit (MFOITAK) unu TpuBHanbHON HOMEHKIIATYpE.

Pemenne mnpakThyeckux 3aJaHUN IO KiIacCHU(PHUKAIMU, HOMEHKJIAType M XHUMHYECKUM (opmynam
HEOPraHMYECKUX BEIECTB pa3IMYHbIX KJIACCOB (YrapHbI TIa3, YIJIEKHCIBIA Ta3, aMMHakK, ramieHas
U3BECTb, HETallleHas! U3BECTh, MUThEBas COAA U JPYTUX): Ha3bIBaTh U COCTABIATH (POPMYJIbI XUMUUECKUX
BELIECTB, ONPEIAEIIATh IPUHAMIEKHOCTD K KJIaccy.

Hcrounnku xuMnudeckoi nadopMaru (cpeacTB MaccoBoit HHPpopMaluu, cetb IHTepHET u apyrue).
[Touck napopManmu 1Mo Ha3BaHUAM, UACHTHU(GUKATOPAM, CTPYKTYPHBIM (popMyam

OK 01
OK 02

Tema 3.2. Duzuko-

XUMHNYECKHUEC

OcHoBHOe coaep:xaHue

10

Teopernueckoe o0yuenue

OK 01
OK 02
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CBOMCTBA Mertamnel. O0ue ¢uszndeckne U XUMHUYECKHE CBOMcTBa MeTaiwioB. CrocoObl moiydeHus. 3HaYeHUE
HEOPraHWYECKUX  |METAJUIOB M HEMETAJUIOB B NPHUPOAE M KU3ZHEIEATEIBHOCTH 4YeJIOBeKa U opraHu3moB. Kopposus
BEILECTB METAJUIOB: BHJIbI KOPPO3HUH, CLIOCOOBI 3aIIIUTHI METAJUIOB OT KOPPO3UHU
Hemeramnel. OOmue ¢u3nueckue W XUMHUYECKHME CBOWCTBA HEMETAUIOB. THIIMYHBIC CBOWCTBA
nemetauioB [V— VII rpymnm. Kiaccudukanusi 1 HOMEHKIaTypa COeTMHEHUI HeMeTauioB. KpyroBopoTsl
OMOTEHHBIX IEMEHTOB B IIPUPOJIC
XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEUIECTB (OKCUAOB, THJIPOKCHUJIOB, KUCIIOT,
coJeil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COSAMHEHHUIA,
BBICIIIMX OKCHJIOB U TUAPOKCUIIOB
JlaGopaTopHble 3aHATHUS
JlaboparopHast pabota Ne2. CocraBieHUE ypaBHEHUH XWMHUYECKUX PEAKIHUH C y4aCTHEM IMPOCTHIX H
CJIOKHBIX HEOPraHMYECKUX BEUIECTB: METAJUIOB M HEMETAJUIOB; OKCHUJOB METAUIOB, HEMETAJJIOB U
aM(pOTEpHBIX 3JEMEHTOB; HEOPraHWYECKUX KHCIOT, OCHOBAaHMM U aMQOTEpHBIX T'UAPOKCHUJIOB;
HEOPraHUYECKHUX COJIEH, XapaKTePU3YIOLUX UX CBOKCTBA.
Pemrenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKMX 3aJaHUM Ha CBOMCTBA, COCTAB, IOJYYEHUE H
0e30MacHOe UCIOJIB30BAHUE BAXKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY M MIPAKTHUYECKON
NeSITEIbHOCTH YeJIOBEKa
Tema 3.3. OcHoBHOe coaep:xaHue OK 01
WNnentuduxanms OK 02
HeopraHHYECKNX JlabopaTropHble 3aHATHS OK 04
BEIIECTB
m JIaboparopHast pabota Ne3. «MneHTHUKAIIMS HEOPTAHUYECKUX BEIIECTBY.
Pemenne skcriepMMEHTalIbHBIX 3a/ad 10 XMMHUYECKHMM CBONCTBAM METaUVIOB M HEMETAJlJIOB, IO
PAacro3HaBaHUIO U MOIYYEHHUIO COSAMHEHUN METAINIOB U HEMETAIIIOB.
WNnentudukanuss HEOPraHWYECKUX BEIIECTB C HCIOJIb30BaHUEM HX (PU3MKO-XUMUYECKUX CBOMCTB,
XapaKTepHBIX KAueCTBEHHBIX peakiuil. KauecTBeHHbIE peakiuu Ha cynbdar-, kapOOHAT- U XJIOPHI-
AQHUOHBI, HA KATHOH aMMOHUS
KonTpouabnas .
paGora CrpoeHue BeniecTB. XuMudeckue peakiny. CBONCTBAa HEOPraHUYECKUX BEILIECTB
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Paznea 4. CTpoeHue U CBOIiCTBA OPraHNYeCKUX BellecTB (2 cemecTp) 24
Tema 4.1. OcHoBHOe coJep:xkaHue 4 OK 01
Knaccudukanms,
CTpoeHHE 1 Teoperuyeckoe 00yueHue 2
HOMCHKIaTypa [losiBieHHE M pa3BUTHE OPTAaHMYECKOW XUMUHU Kak Hayku. [Ipenmer oprannueckon xumun. Mecto u
OpraHMHCCKUX 3HAYEHHME OPTAHUYECKOM XUMUH B CUCTEME ECTECTBEHHBIX HAYK.
BCIICCTB XUMHYECKOE CTPOEHUE KaK MOPSJAOK COCIUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO WX BaJ€HTHOCTH.

OCHOBHBIE TOJIOKEHUSI TEOPUM XMUMHUUYECKOTO CTPOEHUSl OpraHudeckux coeanHeHuil A.M. bytieposa.

YrnepoaHblii CKeNeT OpPraHu4eckol MOJEKYJbl. 3aBHCHMOCTh CBOMCTB BEIIECTB OT XUMHYECKOTO 2

CTpOEHMS MOJIEKYJ. MI3oMepusi U U30MepHI.

[Tonstne o QynkuuoHanbHoM rpynne. Panukan. IlpuHnunel kiaccUpUKAlUM  OPTaHUYECKUX

coequHeHn. Mex1yHapo/iHasi HOMEHKJIaTypa U IPUHIIMUIIBI HOMEHKJIATYpbl OPraHU4eCKUX COCTUHEHUI.

[TonsiTre 00 a30TcoEpKALINX COSAMHEHHSIX, OMOIOTUYECKH aKTUBHBIX BellecTBax (yrieBojax, Kupax,

0emKax u Jp.), BRICOKOMOJIEKYJISIPHBIX COSIMHEHHIX (MOHOMED, ITOJIUMED, CTPYKTYPHOE 3BEHO)

JlabopaTropHble 3aHATHUS 2

Jlaboparopuass pabGora Ne4d. HomeHknaTypa OpraHM4eCKHMX COCIUHEHHH OTHIEIbHBIX KIJIACCOB

(HachIIlIEHHbIE, HEHACHIIICHHbIE W apOMAaTUYECKUE YTJIEBOJOPOAbI, CHUPTHI, (DEHOJIbI, aJIbJIErH]IbI,

KETOHBI, KapOOHOBBIE KUCIOTH U Jp.) CocTaBiIeHHE MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (hopmyI

OpPraHMYECKHUX BEIIECTB OTAENbHBIX KJIACCOB, MCMONb3Ysl HMX Ha3BaHUS IO CHCTEMaTH4YEeCKOW U 2

TPUBUAIBHON HOMEHKIIAType (3TUJIEH, alleTUJIeH, TIIMLEepHH, GpeHon, Gopmanpaerus, yKkecycHas Kuciora,

riiuuH). Pacdersl npocreiiniei GopMyIibl OpraHU4eCKON MOJIEKYJIbl, HICXO/sI U3 DJIEMEHTHOTO COCTaBa (B

%)
Tema 4.2. OcHoBHOE coaepKaHue 14 OK 01
CaoiicTBa OK 02
OpTaHYeCKIX Teoperuueckoe o0yueHue 10 OK 04
COCIMHEHUN

OU3NKO-XMMHUYECKUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTHENbHBIX KJIaccoB (0COOEHHOCTH
KJIacCU(UKALMK U HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTUYECKUH psii U 001mas Gpopmysa; H30Mepus;
¢u3nyecKkrue CBOMCTBA; XUMHUECKUE CBOMCTBA; CIOCOOBI MOTYyYSHHUS):
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— TpeJenbHbIe YrIeBOAOPObl (IKaHbl U IHKJIOANKaHbl). ['OpeHrHe MeTaHa Kak OJWH M3 OCHOBHBIX
HMCTOYHHKOB TEIJIa B IPOMBIIINICHHOCTH U ObITy. CBOKCTBA MPUPOAHBIX YIIIEBOJAOPOI0B, HAXOXKICHHUE B
MPUPOJE U TPUMEHEHUE AJTKAHOB;

— HeTpeiebHbIC (ATKEHBI, AJIKUHBI M aJIKaIUEHbI) U apOMaTHYECKHE yIiIeBOA0poibl. ['opeHue aneTuinena
KaK HCTOYHHUK BBICOKOTEMIIEPATYPHOTO IIJIAMEHH JJIsSI CBAPKHU U PE3KU METAILIIOB

— KUCIIOPOACOIepKAIINE COSTUHEHUS (CUPTHI U ()eHOIIBI, KAPOOHOBBIE KUCIOTHI M (UPBI, AITbJCTUIIBI U
KETOHBI, JKUPBI, YIJIeBOAbI). IlpakThueckoe NpUMEHEHHE OTUICHIJIUKOJSA, TJUIEpuHa, (eHoa.
[Ipumenenne Qopmanpaeruaa, ameraibJeTHAd, YKCYCHOH KHUCIOTHL. MplUla Kak COJMM  BBICIIUX
KapOOHOBBIX KHCIIOT. MOIOIIIME CBOWCTBA MbLjIa

— a30TCo/IepIKallME COeAMHEHNS (AaMUHBI 1 AMUHOKHUCIIOTHI, OesikK). BricokoMomeKyispHble COETUHEHUS
(cuHTeTHYeCKME W OMOJOrMYECKU-aKTHBHbIE). MoOHOMeEp, IoJuUMep, CTPYKTYpHOE  3BEHO.
ITonuMepu3sanus 3THIEHA KAK OCHOBHOE HAIIPABJIICHUE €r0 UCIIOIb30BaHUS.

I'enernueckas cBA3b MEXKIY KilaCCaMHM OPraHUYECKUX COCIUHEHUN

CBoiicTBa OpraHMYECKMX COEAMHEHUN OTAEIbHBIX KJIACCOB (TpPUBHAIbHAS M MEXAYyHapoJHas
HOMEHKJIaTypa, XMMUUYECKHUE CBOMCTBA, CIIOCOOBI MOJIyUYEHUs): IpeaebHble (aJIKaHbl U LIUKIJIOAJIKAHbI),
HenpeaeabHble (AIKEHbI, AIKMHbBI U aJIKaJHEeHbl) 1 apOMaTHUECKUE YTIEBOJAOPOIbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE KUCIOTHI U 3(UPBHI, aJbAECTUAbl U KETOHBI, aMUHBI 1 AMUHOKHUCIIOTHI, BLICOKOMOJIEKYJISIPHBIE
COEIUHEHMS. 3aJaHNs HA COCTABICHHE YPABHEHMM XMMHYECKHMX PEAKIMM C y4aCTHEM OPraHMYEeCKHX
BEIIECTB HA OCHOBAHUHU UX COCTaBa U CTPOEHUS

CocraBieHne cxeM peakuuid (B TOM 4YHCIE€ 10 MPEAJOKEHHBIM IeMOoYKaM IpeBpalleHuit),
XapaKTepU3yIOIUX XMMUYECKHE CBOMCTBA OPIraHNYECKUX COeTMHEHUI OTAEIbHBIX KJIACCOB, CIIOCOOBI MX
MOJIyUeHUsI M Ha3BaHUWE OPraHUYECKUX COCJAMHEHUN 110 TPHUBHAJIBHOM WIM MEXIyHApOJHON
CHUCTEMATUYECKON HOMEHKJIIATYPE.
Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBONCTBA OPraHUYECKUX
COEIMHEHUH OTAEIBHBIX KJIaCCOB

JlabopaTopHble 3aHATHSA

JlabopaTtopHas padota Ne 5. “IIpeBpareHust opraHnYeCKUX BEIIECTB MTPU HArPEBaHUH .
[Tonydyenue sTuieHa U W3ydeHHE e€ro CBOMCTB. [lomydeHue yKCYCHOTO albJeruja U HU3YYeHHE €ro
CBOJWCTB.

23




JIaGoparopnas pabota Ne6. MoaenupoBaHue MOJEKYI U XUMUYECKUX ITPEBPAIIEHUI Ha IpUMepe TaHa,
STHIICHA, alleTUJICHA U Jp.

Tema 4.3. OcHoBHOe coJep:xkaHue OK 01
Nnentuduxanus OK 02
OpraHUYECKUX Teopernueckoe o0yueHue OK 04
BEUICCTB, UX
3HAYCHHE U Buoopranmueckue coenunenus. I[lpumenenne u Ouosormueckas posib yriueBoaoB. OKHCIEHHE
NpUMeHEHNE B yIJIEBOJAOB — HCTOYHHMK DSHEPrUM JKMBBIX OpraHu3moB. OOjacTH NPUMEHEHUs aMHHOKHUCIIOT.
6LITOBOI 1 [TpeBpamenust 6€1KOB MUIIK B opranu3Me. buonoruueckue pynkunu 6enkoB. buonornueckue GpyHKInu
npou3BojcTBeHHOi | KMPOB. Ponb oprannueckoil XMMUu B pelIeHuH podiieM MUIieBoi 0e301nacHoCTH
NeSITeIBHOCTH Ponp opranmueckoid XMMHUM B PpEHICHUH MPOOJIEM HHEPreTHUECKOW O€30MacHOCTH, B PAa3BUTHU
JeoBeKa MEIMIUHBI, CO3/IaHUHM HOBBIX MaTEpUaJIOB, HOBBIX UCTOYHHKOB 3HEPrUuM (aJbTEpHATUBHbBIE HCTOUHUKHU

sHeprum). OnacHOCTh BO3JCHCTBUS HA dKUBbIE OPraHU3Mbl OPraHUYECKHUX BEIIECTB OT/AEIbHBIX KJIaCCOB

(YyriaeBoJopozbl, CHUPTHL, (EHONbI, XJIOPOPraHUYECKUE IPOU3BOAHBIE, albIACTHABI U JIp.), CMBICI

[OoKa3aTesst peAebHO TOIMYCTUMONW KOHIEHTPAuU

JlaGopaTopHble 3aHATHUS

JIaGoparopHas padota Ne7. “UnenTudukanus opraHMuECKUX COSJUHEHUH OTAEIbHbBIX KIacCOB”

WNnentudukanus opraHMuecKUX COeIMHEHUHN OT/IEIbHBIX KJIACCOB (Ha MpUMEpPE allbJeruI0B, Kpaxmasia,

YKCYCHOM KHCIJIOTBI, OEJIKOB M T.II.) C UCIOJIb30BAHUEM UX (PU3MKO-XMMUYECKUX CBOIMCTB U XapaKTEPHBIX

Ka4eCTBEHHBIX PEAKIUM.

JlaGoparopnast pabora Ne8. Jlemarypamus Oenka mnpu HarpeBaHuH. L[BeTHble peakuuu O€IKOB.

Bo3HMKHOBEHHE aHATMTUYECKOIO CUTHala C TOYKH 3PEHUS XMMUYECKHX MPOIECCOB MPU MPOTEKAHUU

KayeCTBEHHON peaKklLny, MO3BOJISAIONIEH NIEHTU(PHUIIMPOBATH NPEII0KEHHbIE OPraHUYECKHE BEIeCTBa
Pazneua 5. Kunernueckue u TepMOAUHAMHUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKUX peakuui
CxkopocTh OcHoBHOe coep:kaHue OK 01
XUMHUYECKHUX OK 02
peakuuii.
XHUMHUUYECKOE
paBHOBeCHE
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TeopeTuyeckoe o0yueHue

CKOpOCTh peakIyH, €€ 3aBUCHMOCTb OT Pa3IHYHBIX (PaKTOPOB: MPHUPOJBl PEArUPYIOIIUX BEIIECTB,
KOHIEHTPALMU pEearupymoiux BeLIECTB, TEeMIEpaTypbl U IUIOWAAM PEAKIHMOHHOM MOBEPXHOCTH.
TernnoBbie 3G HEKTH XUMUYECKUX PEaKIid. DK30- U SHIOTEPMHUYECKHUE, PEAKLIUH.

OO6paTumocThb peakuuii. XuMHU4YeCKOe paBHOBECHE U €r0 CMEILIEHUE MTO/1 IEHCTBUEM Pa3IMUHbIX (PAKTOPOB
(KOHLIEHTpalMsl PEareHTOB WJIM IPOAYKTOB pEakluu, JaBI€HHUE, TEMIEparypa) Uil CO3JaHU
ONTUMAJILHBIX YCIOBUN MPOTEKaHUs XUMHUUYECKUX mporeccoB. [Ipunnun Jle HlaTtense.

Pemenne npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN HAa aHaIU3 (AKTOPOB, BIHMSAIOUIMX HA H3MEHEHHE
CKOPOCTH XUMHYECKON pPeakiMu, B T.4. C MO3UIUI SKOJIOTHYECKH 11e71ecO00pa3HOro MOBEACHUS B OBITY U
TPYJOBOH AESITEIBHOCTH B LEJSIX COXPAHEHUS CBOETO 3710POBbs U OKPYXKAIOLIEH PUPOIHON CPEIbL.
Pemenne mnpakTUKO-OPHEHTUPOBAHHBIX 3aJaHUil Ha mnpuMeHeHue npuHiuna Jle-Illarense s
HaXOXJCHHUS HAIpPAaBJICHUS CMEILIEHUS PABHOBECHS XUMHUYECKOW peakuMM U aHaiau3 (akTopoB,
BIUSIOLIUX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS

Pazpgea 6. PacTBOpbI
Tema 6.1. OcHOBHOe coiep:KaHue OK 01
ITonsarue o OK 02
pacTBOpax Teoperuueckoe o0yueHue OK 07

PactBopenue kak ¢usnko-xumuueckuid mporecc. PactBopsl. CriocoObl MPUTOTOBIEHUS PACTBOPOB.

PactBopuMocTs. MaccoBast 101st pacTBOpEHHOTO BetiecTBa. CMBICT MOKa3aTesst MPeIeIbHO T0MYyCTUMOM

KOHIIEHTPAIIMU U €T0 UCIIOJIb30BAHHE B OIIEHKE SKOJOTHYECKON O€30MacHOCTH.

[IpaBuna »KOJIOTHYECKU 11€7I€CO00PA3HOTO TMOBEACHUS B OBITY W TPYAOBOH ACATEIHHOCTH B IIEJISIX

COXpAHEHHUs CBOETO 3[I0POBbSI M OKPYXAIOILEH MPUPOJHON Cpebl; OMACHOCTh BO3/IECUCTBUS HA YKUBBIE

OpraHU3MbI ONIPE/ICTICHHBIX BEIIECTB.

Pemennie mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUN HA PACTBOPHI, UCIIOJIb3yeMbI€ B OBITOBOM U

MIPOU3BOJICTBEHHOM JEATEIHPHOCTH YEIOBEKa
Tema 6.2. OCHOBHOE coiepKaHue OK 01
Hccnenosanme OK 02
CBOMCTB pacTBOpPOB .JIaﬁopaTopm,le 3aHATUSA OK 04

JlabopaTtopHas padota Ne 9. «IIpuroToBieHue pacTBOPOBY.
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[IpuroroBneHue pacTBOPOB 3alaHHON (MaccoBoi, %) KOHLIEHTpalMH (C IPAKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCAaMH) U OIIPEJICIIEHUE CPEJIbl BOJAHBIX PACTBOPOB.
Pemenue 3ai1a4y Ha IPUTOTOBIEHUE PACTBOPOB

HpO(l)eCCI/IOHaJILHO-OpI/IeHTHPOBaHHOQ codepikaHue (couepmaﬂne NMPUKRJIAAHOTO MO)IyJ'Iﬂ)

Pasznen 7. Xumusi B ObITY U IPOM3BOACTBEHHOI IEATEIHLHOCTH YeI0BeKa 6 OK 01
OK 02

Xumust B ObITY U |OcHOBHOE cofepKaHme 6 OK 04
IIPOU3BOICTBEHHOMN OK 07
JeATEIbHOCTH Teopernueckoe odyuenune 2
YeJ0BeKa

Hosgeiimune nocTrxkeHns XUMUYECKOW HAYKU U XUMHUYECKON TexHosoruu. Poiabs xumuu B odbecrieyeHuu

9KOJIOTUYECKOH, SHEpreTHYeCKON U NMUIEBON Oe3011aCHOCTH, pa3BUTHU MeaAuLUHBL. [IpaBuia noucka u 2

aHaM3a XUMHYECKOW WH()OpPMAIMM W3 Pa3IMYHBIX HCTOYHUKOB (Hay4yHas W Yy4eOHO-HaydHas

JauTeparypa, CpelcTBa MaccoBoi nHpopmanuu, cetb MHTEpHET)

IIpakTH4yeckue 3aHATHS

[IpaxTnueckoe 3anstre Ne2. [lonck u aHanu3 KelcoB 0 IPUMEHEHUU XMMUUECKHUX BELIECTB U TEXHOJIOT U

c ydeTtoM Oyaymed mnpodeccHOHANbHOM JesITeNbHOCTH IO TeMaM: BaKHEeHIIne CTpOUTENIbHbIe

Marepuaibl, KOHCTPYKIIMOHHBIE MaTepHUAJIbl, KPACKH, CTEKIIO, KEPAMMKA, MAaTEPHAIIbI Ul SJIEKTPOHUKH,

HAaHOMATEpHallbl, TEKCTWJIBHBIE BOJIOKHA, WCTOYHUKH DSHEPIMM, OPraHUYECKHME W MHUHEPAJIbHBIC 4

y100peHus, JIeKapCTBEHHBIE BELIECTBA, OBITOBAS XUMHSL.

[Tpaktnyeckoe 3ansatue Ned. 3amuta: IlpencraBieHue pe3yiabTaToB pelIeHUs: KeWcoB B (hopMe MUHH-

JIOKJIaJ1a ¢ pe3eHTalnen

IIpoMe:xxyTOYHast aTTecTallUs M0 AMCUMILINHE (AU depeHIMPOBAHHBIN 3a4eT) 2

Bcero 72
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3. YCJIOBUS PEAJIM3AIIUU ITPOI'PAMMBI YYEBHOI'O ITPE/IMETA

3.1. TpedoBaHUsI K MUHUMAJIbHOMY MaTepHAJbHO-TeXHHYECKOMY 00ecCIeYeHN 0
Jns peanuzanuy TporpaMMbl  y4eOHOrO MpeaMeTra MpeayCMOTpeH KaOWHeT XUMHHM U
XUMHUYECKast 1TabopaTopusl.

Oo6opynoBanne kaduHera:

- pabouee MecTo IpernoiaBaTers;

—paboune MecTa 0Oydaroumxcs (1Mo KOJIMYECTBY 00yJaIOLINXCs);

—y4eOHBIC HATJISTHBIC TOCOOMS (TaOJIUIIbI, IIJIAKATHI);

—KOMIUIEKT y4eOHO-METOAMYECKON JTOKYMEHTAIIHH;

— KOMIUICKT Y4eOHUKOB (y4eOHBIX MOCOOMIA) IO KOJIMYECTBY 00 YyJarOITUXCS.

—KOMIIBIOTEP C JMIEH3UOHHBIM ITPOrPAMMHBIM 00ECTICUCHHEM;

— MYJIBTUMEIUAIIPOCKTOP

Harasaable mocodusi: HaOOphl  IIAPOCTEP)KHEBBIX ~ MOJAETCH  MOJEKYJ, MOJENIH

KPUCTAJUTHIECKUX PEIIETOK, KOJUIEKIIMU MPOCTHIX M CIIOKHBIX BEIIECTB W/ KOJUIEKIIUHU MTOJTUMEPOB;
KOJUICKIIMSI TOPHBIX TOPOJ M MHUHEpanoB, Tabmuia MennaeneeBa, mudpoBbie oOpa3oBaTelbHbIC
peCypcehl.

O0opynoBanne XMMHU4ECKOM J1a00PATOPUH | MEH3YPKHU, TUIETKU-KaNEIbHUIbI, TEPMOMETPHI,
¢uibTpoBasibHAs Oymara, NpPOMBIBAJIKM, CTEKJISHHBbIE TNPOOMPKH, pPE3UHOBBIE IPOOKH, HAOOP
PEaKTUBOB, CTEKJISHHBIC MaJOYKH, IUTAaTUBBI s NPOOUPOK; MEpHbIE LWJIMHAPBL, BOPOHKH
CTEKJIIHHBIE, BOPOHKHM JenuTenbHble uuauHapudeckue (50-100 mu), CTYmKH C IECTUKOM,
dapdhopoBble YalIKK, THHLIETH, PUIBTPBI OyMa)KHBIC, BaTa, MapJisi, YACOBBIE CTEKIIA, JEKTPOIUTUTKH,
1a00paTOpHbIE MITATUBbI, CHUPTOBBIE TOPEIKU, CIIMYKHU, IPUOOP AJIS MOIY4EHUS Ta30B (MU IpoOupKa
C Tra3o0TBOAHON TpyOKOH), Aepxkareau JUisi MPOOUPOK, CKISIHKM JUIsl XpaHEHUS pEaKTUBOB,
pas3natoyHbie JOTKU; XxuMuueckue ctakanbl (50, 100 m 200 mn); mmarenu; TUHIETHI; TUTEIbHbBIE
MBI, CEKYHAOMEpHI (TaliMepsbl), MepHbIe Tpobupku (Ha 10—20 M) u MepHble konosl (25, 50, 100 u
200 mi1), BogsHast OaHs (MJIM TEPMOCTAT), CTEKJITHHBIE MAaJOYKH; KOHUYECKHE KOJIOBI 11 TUTPOBAHMUS
(50 1 100 mu1); MHAUKATOPHBIE MOJIOCKU IS ompeaeneHus pH u crannapTHas MHAMKATOpPHAS LIKANa;
YHUBEpCaJIbHBIN MHIUKATOP; nuneTku Ha 1, 10, 50 mu1 (unu no3aropsl Ha 1, 5 u 10 M), GropeTku s
TUTPOBaHUsA, MeauuuHcKkue mnpunbl Ha 100-150 mi, nabopaTtopHble W/WIM aHATUTUYECKUE BECHI,
CYIIUIIbHBIN MKad, U ap. 1adbopaTopHOE 000PYI0BAHHE.

3.2. UndopmanmnoHHoe obecniedeHHe peaju3alui NPorpaMmMbl
OCHOBHBIE UCTOUYHUKH:

1. Epoxun FO.M.  Xumus ans npodeccuil U criequaabHOCTEH TEXHUYECKOT0 U €CTECTBEHHO -
HayyHoro npoduieit: yueonuk / FO.M. Epoxun, 1U.b. KoBanesa. - 4-e uzn., crep. - M.: UL
Axanemus, 2018 . - 496 c. - (IlpodeccuonansHoe 00pa3oBaHue).

2. Xwumus s mpodeccrii U CrennaIbHOCTEH eCTECTBEHHO - HAyIHOTO npoduis: yaeOHuk/Ilox
pen. O.C. T'abpuensiaa, O.C. 'abpuensina, .I'. OctpoymoBa u ap. - 4-e u3z., crep. - M.: UL
Axanemus, 2018 . - 400 c. - (IlpodeccrnonansHoe 0OpazoBaHue).

JlonoTHUTENbHbIE HCTOYHUKHU:

1. Epoxun IO.M. Xwumwusa. 3agaun u ynpaxkHenus: yue6. mocodue / FO.M. Epoxun. - M.: UL]

Axanemus, 2019 . - 288 c. - (IlpodeccrnonansHoe oOpazoBaHue).
2. Tabpuensn O.C. Xumus s npodeccuii v crienuaabHOCTeH TEXHUYECKOTo MPoduIIst: ydeOHUK
/ O.C. T'abpuensn, N.I'. Octpoymos. - 7-¢ u3a.,c tep. - M.: U1 Axkanemus, 2018 . -272 c.:

uin. - (IIpodeccuonansHoe 06pa3oBanue).
3. 3axapora T.H. Opranndeckas xumus: yaeonuk / T.H. 3axaposa, H.A. 'onosnesa. - M.: UL]
Axanemus, 2017 . - 400 c. - (IlpodeccuonansHoe 0OpazoBaHue).

27



HNHTepHeT-pecypcesl

1. hvsh.ru — Xypnan «XuMus B MIKOJIE».

4.

10.

11.

12.

13.

14.

15.

16.

17.

2. https://postnauka.ru/themes/chemistry — nekumum no xumum Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/). HayuyHo-monynsipHbIii TPOEKT «IIEMEHTHI
Oonpmiol Hayku» (pus3HMka, XUMHUsS, MaTEeMaTHUKa, aCTPOHOMHS, HAYKH O >KU3HU, HAYKH O
3emiie). HoBocTu HayKu, KHUTH, HAYYHO-TIONYJISIPHBIC CTAThH, JICKIMH, SHIUKIIONEINH.
3. http://gotourl.ru/4783 (http://potential.org.ru/) CalT Hay4YHO-HIOMYJISIPHOTO >KypHaja
«ITorenuman». Xypuan uzgaéres ¢ 2005 r., ¢ 2011 r. — paznen «Xumusn».

4. http://gotourl.ru/4785 (http://www.hij.ru/). CalT Hay4HO-TIOMYJISAPHOIO >KypHasa
«Xumus u xu3Hby. Kypnan uznaércs ¢ 1965 r.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/). ~ OTkpsiTast 3JIEKTPOHHAs
oubmoTeka xumudeckoro moprana «Chemnety, comepxut ydeOHbIE W MHGOPMAIIMOHHBIC
MaTepuaibl JJIs IIKOJBHUKOB M yuuTeled. B Hell MOXHO HaWTH y4eOHUKH IO OOIIeH u
HEOPraHMYECKOW XWMHUH, OPTaHUYECKOW XMMHUH, MYJIbTHUMEANaMaTePUAIIb, a TaKKe 3aJa4d
XUMHYECKHX OJIMMITHA]T C PEIICHHUSIMH, 32]1a41 BCTYITUTEIBHBIX 9K3aMECHOB JIJIs1 a0UTYPUCHTOB.
6. http://gotourl.ru/4787  (http://www.chem.msu.ru/rus/olimp/). HubopmanrnoHHbIe
Marepuanbl 00 onuMmIHuanax: MOCKOBCKOW Tropojckoi, Bcepoccuiickoit, MeHeneeBCcKou,
MexaynaponHoii. [lpuBeseHbl 3amaud TEOPETUYECKUX U IKCICPUMEHTAIBHBIX TYPOB,
MOIPOOHBIC PEIICHUs, CITUCKH 1 (poTorpaduu modeIuTeeH.
7. http://gotourl.ru/7179  (http://chem.dist.mosolymp.ru/). Cucrema JMCTaHIIMOHHOTO
o0y4eHHsI, HalpaBJIeHHAasl B IEPBYIO OYepe/lb Ha MOATOTOBKY K OJMMITHAZaM BCEX YPOBHEH —
OT IWIKOJBbHBIX 10 MexayHaponHoil. CalT COIAEpKUT OrPOMHOE KOJMYECTBO 3aj]1ad,
CTPYIIIMPOBAHHBIX KaK 110 TEMaM, TaK ¥ 10 oiuMnraam. [1o BceM OCHOBHBIM pas/ieliaM XUMUHU
NpUBEIEH TEOPETUIECKUI MaTepHall U pa300paHbl PEIICHUS TUIIOBBIX 3a/1a4.
8. http://gotourl.ru/4789 (http://www.nanometer.ru/).  Iloptasi 1O HaHOTEXHOJOTHSIM.
OcHoBHas 1enp — pa3BuTHe 00pa3oBaHUs B 00JACTH HAHOTEXHOJIOTMH W TOATOTOBKA K
UHTEPHET-OJMMITAAIE TT0 HAHOTEXHOJIOTHSIM.
9. http://gotourl.ru/4790 (http://webelements.com/). Hané&xnas cnpaBo4Has uHGOpMALHUS O
XUMHYECKHX DJIEMEHTaX U X CBOMCTBAX (HA aHTJIMHCKOM SI3BIKE).
10. http://gotourl.ru/4792 (http://periodictable.ru/).  Pycckosi3pIunbIii caiiT 0 CBOMCTBaxX
XUMHUYECKHX 3JIEMEHTOB.
11. http://gotourl.ru/7180 (https://www.lektorium.tv).  Hexommepdueckuii caiiT oOHIIaiiH-
00pa30BaHus, COEPKUT MHOTO MHTEPECHBIX 00pa30BaTENIbHBIX KYPCOB U BUACOJNEKIUHN JUIs
MIKOJIBHUKOB, CTY/IEHTOB U yuuTenell. EcTh HeCKoJIbKO KypcOB IO XMMUHU.
12. http://gotourl.ru/4800 (https://www.cas.org/). Caiitr Chemical Abstract Service — cambiii
ABTOPUTETHBIA B MUPE XUMHH UH(DOPMALIMOHHBIA HHTEPHET-pecypc (CalT MIaTHBIN).
13. http://www.organic-chemistry.org/. TlopTan mo opraHW4ecKoi XMMHH Ha aHTIHHCKOM
A3BIKE.
14. http://www.xumuk.ru. CaliT 0 XHMHHU: KIacCUUECKHE YYEOHHMKH, CIPaBOYHHKH,
SHIMKIIOTICTUH, TIONCK OPTaHMYECKUX M HEOPTaHUYECKUX PEaKIMi, COCTaBICHHE YpaBHEHUH
peaKkui.
15. http://orgchemlab.com/. Caiit, mocBSmEHHBIN NpaKTHYECKOW paboTe B 1abopatopuu
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O IIPEJIMETA

KOHTpOJIB U OLCHKa pC3yJIbTAaTOB 06yquH51 OCYHICCTBJIACTCA MPEIIOAABATCIICM B ITPOLIECCE

NPOBEICHUS MPAKTUUYECKUX 3aHATUN U J1aOOPaTOPHBIX pabOT, TECTHPOBAHUS, a TAK)KE BBITOJIHEHHS

00y4aromuMuUCs WHIAUBHIYaJIbHBIX 3aJaHUN, MPOEKTOB, HCCIeNOBaHMUA. Pe3ymbraThl 00y4deHHS

OMpCACIIAOT, YTO 06yqaloumecsl AOJDKHBI 3HATh, IIOHUMATh WU ACMOHCTPUPOBATL IO 3aBCPLICHUU

HU3YUCHUA JUCHUIIIINHBI.

Jis popmupoBaHUs, KOHTPOJIS U OLICHKH PE3YyJIbTaTOB OCBOCHUSA Y4YEOHOM IHCIUIUIMHBI

UCIIONIB3YETCSl CHCTEMa OIICHOYHBIX MEpPONPUATUHN, MPEICTAaBISIONIas COOO0NH KOMIUIEKC Y4eOHBIX
MEPONPUSITHIA, COTIACOBAHHBIX C pe3yibTaTaMu 00yueHust u chopmynupoBaHHbIX ¢ yuerom OI'OC
COO (mpeametnbie pe3ynabtathl o auctuiiuae) 1 GI'OC CIIO.

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yabtar 00yueHus Tumer OueHOqHUb x
MeponpusiTHii
| | OcHoBHOe cogepxanune
1 Pa3nes 1. OcHoBbI Popmyauposars
0a30Bbl€e MOHSITHS U
CTPOEHHUs BellecTBa
3aKOHbI XUMHUH
1.1 |OKO01 CrpoeHue aToMOB Cocrasnars xummnueckue |1. Tect «CtpoeHue atomoB
XUMHUYECKHX JJIEMEHTOB |(DOPMYIIBI COSMHCHUN B |XUMHUYECKUX IJICMEHTOB U
Y TIPUPOJIa XUMUIECKOU |COOTBETCTBHH CO IPHUPOJIa XUMHUYECKOU CBSI3M.
CBSI3H CTETICHBIO OKUCIICHUS 2. 3aaun Ha COCTABJICHUE
XUMHYECKHX DJIEMEHTOB, |XHUMHUYECKUX QOpMyT
MCXOJS U3 BAJIGHTHOCTH U |ABYXaTOMHBIX COCIUHEHHI
ANEKTPOOTPHUIATETLHOCTU |(OKCUIIOB, CYNb(HUIOB, THAPUIOB
U T.11.).
3. 3aiaHus Ha UCTIOJIb30BAHHUE
XUMHYECKON CUMBOJIMKH 1
Ha3BaHWH COCOUHCHHI I10
HOMEHKJIATyp€e MEKTyHapOHOTO
COI03a TEOPETUYECKOU U
MPUKIATHON XUMHUH U
TPUBHAIIbHBIX HA3BAHUU IS
COCTaBJICHUS] XMMHUYCCKUX
(hopmyn TByXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cynab(GUI0B, THAPUAOB U T.I1.) U
JIPYTHX HEOPTAHUYICCKUX
COCIMHCHMH OTIENbHBIX KJIACCOB
1.2 | OK 01 [Tepuoanueckuii 3aKoH u|XapaKTepu3oBaTh 1. Tect «Metamnuueckue /
OK 02 tabnuma J{.U. XUMHYECKHUE JIEMEHTHl B |HEMETaJINYECKHUE CBOMCTBA,
Menpeneena COOTBETCTBHUU C UX ANEKTPOOTPUIATENLHOCTD U
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbl OLEHOYHBIX
MeponpUusTHI

MI0JIO)KEHUEM B
MIEPUOUYECKON CUCTEME
XUMHUYECKUX HJIEMEHTOB
J.N. MenneneeBa

CPOJICTBO K DJIEKTPOHY
XHMHYECKHUX IJICMEHTOB B
COOTBETCTBHUE C UX 3JCKTPOHHBIM
CTPOCHUEM U TOJI0KEHHUEM B
IIEPUONYECKON CUCTEME
XUMUUYECKUX 3jiementoB J[. 1.
Menneneesay.

2. [IpakTryeckue 3aJaHus Ha
YCTAHOBJICHUE CBSI3U MEXTY
CTPOCHUEM AaTOMOB XMMHUYECKUX
3JIEMEHTOB U MEPUOTUUECKUM
N3MEHEHHEM CBOMCTB
XHMUYECKHX DJIEMCHTOB U HX
COCIUHCHHI B COOTBETCTBUH C
nosioxenueM Ilepuonnueckon
CHCTEME.

3. IIpakTUKO-OpHUEHTUPOBAHHbIEC
TEOpPETUUYECKHUE 3aaHus Ha
XapaKTePU3ALMNIO0 XUMHUYECKUX
9JIEMEHTOB: «MeTanyeckue /
HEeMeTaIIndecKue CBOMCTBA,
3JEKTPOOTPUIIATEIHLHOCTD U
CPOJICTBO K AJIEKTPOHY
XHUMHUYECKHUX DJIECMCHTOB B
COOTBETCTBHUE C UX 3JEKTPOHHBIM
CTPOEHUEM U TMOJOKEHUEM B
NEPUOINYECKON CUCTEME
XAMUYECKHX DJIEMECHTOB

J.1. MenneneeBa»

Pa3zgen 2. XuMunueckue
peaxkuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX pPeaKkuuid

KonTtpoabsHnas padora
«CTpoeHue BenecTBa u
XHMHYECKHe PeaKun

2.1

OK 01
OK 04

Tuel XUMHUYECKUX
peakuui

CocTraBisATh peakuuu
COETMHEHUS, Pa3IOKEHUS,
oOMeHa, 3aMeIleHN,
OKHCITUTEIHHO-
BOCCTAHOBUTEIIbHBIE
peakuuu

1. 3amauu Ha cocTaBiIeHUE
YPaBHEHUH PEaKIU:

— COEIMHEHMS, 3aMEIICHHUS,
pasnokeHus, 0OMeHa,

— OKHMCIIMTEIBHO-
BOCCTaHOBUTEJIHHBIX PEAKIIUN C
HCIOJIb30BAHUEM METO/1a
AJIEKTPOHHOTO OajaHca.

2. 3agaun Ha pacyeT MacChl
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MepOonpUATHIA
BEILIECTBA UM 00bEMaA
ra30B 10 U3BECTHOMY KOJIMUYECTBY
BELIECTBA, MAacCe WIH 00BEMY
OJIHOTO U3 y4acTBYIOIUX B
peakLyu BELIECTB; PACUETHI
Macchl (00bEMa, KOTM4ecTBa
BEILIECTBA) IPOAYKTOB PEAKIINY,
€CIIU OZIHO U3 BELECTB UMEET
IpUMecH
2.2 DIIEKTPOIUTHYECKAS CocTaBisiTh ypaBHEHUS 1. 3aganus HAa COCTaBJICHUE
JMCCOLMALIUS M HOHHBIA |XMMHUYECKUX peaKH MOJIEKYJISIPHBIX 1 HOHHBIX
oOMeH HMOHHOT0 0OMeHa ¢ peakuuii ¢ yuacTueM KUCIoT,
y4acTUEM OCHOBAaHHU U COJIEH,
HEOpPraHMYECKUX BEIIECTB |yCTAaHOBJIEHUE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbI
2. JIaboparopnas padota "Turbl
XUMHYECKUX peakiui'

3 Pa3nen 3. Ctpoenue u |HcciaenoBats crpoenue u|Konrpoabnas padora
CBOICTBA CBOIICTBA «CBOHCTBa HEOPraHHYECKUX
HEOPraHH4YeCKUX HEOPraHU4eCKuX BeLIECTB»

BeLIECTB BeIeCTB

3.1 | OK 01 Knaccugukanus, Knaccudunuponatsb 1. Tectr «<HomeHknaTypa u
HOMEHKJIaTypa U HEOpPraHUYECKHE Ha3BAHHWE HEOPTaHUUYECKUX
CTpOEHHE BELIECTBA B COOTBETCTBUU |BEIIECTB UCXOS U3 UX
HEOpPraHUYECKUX C X CTPOEHUEM XUMHUYECKON (GOpMYIIbI TN
BEIIECTB COCTaBJICHHE XUMUYECKON

(hopMyIIbI HCXO/1 U3 Ha3BaHUS
BEILIECTBA 10 MEXIYHAPOIHOU
WU TPUBUAIBHOU
HOMEHKJIAType».

2. 3ajaum Ha pacyeT MacCOBOM
7014 (Macchl) XUMHUYECKOTO
3JIeMeHTa (COeAMHEHUS) B
MOJIEKYJIe (CMeCcH).

3. [IpakTryeckue 3aJaHusl 1o
KJ1accupuKaluy, HOMEHKIIAType U
XUMUYECKUM (PopMyiam
HEOPraHMYECKUX BEILECTB
Pa3IUYHBIX KJIACCOB.

4. IIpakTuyeckue 3a1aHus Ha
OIIpEeACIEHUE XUMUYECKON
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusiTHil
AKTUBHOCTH BEILIECTB B
3aBUCHUMOCTH BU/Ia XUMHUECKOMH
CBSA3U U TUIIA KPUCTAJUINYECKON
peuieTku
3.2 | OK 01 DU3UKO-XUMUYECKUE YcranasinuBaTh 1. Tect «Ocobennoctu
OK 02 |cBoiicTBa 3aBUCUMOCTh (PU3HUKO- XUMHUYECKHUX CBOMCTB OKCHJIOB,
HEOPTaHUYECKHUX XUMHUYECKUX CBONCTB KHUCJIOT, OCHOBaHHM, aM(POTEPHBIX
BEII[ECTB HEOPraHUYECKHUX BEIIECTB |TUAPOKCHUIOB U COJICH».

OT CTPOCHHSI aTOMOB H
MOJIEKYI, & TAaKXKe THTIA
KPUCTAJTNYECKOM
peueTKu

2. 3ajaHus HA COCTABIICHHE
YPaBHEHUN XUMUYECKUX pPEaKIUN
C Y4aCTHEM IIPOCTBIX U CJIOKHBIX
HEOPraHUYECKUX BEILECTB!
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
aM(OTEpHBIX AIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUH M aM(OTEPHBIX
THIPOKCHUI0B, HEOPTaHUYECKUX
CoJIeH, XapaKTEPU3YIOLINX UX
CBOWCTBA U CIIOCOOBI MOTYYECHHUS.
3. IIpakTHKO-OpHEHTHPOBAHHBIE
TEOPETUUECKHE 3a/1aHUs Ha
CBOMCTBA U MTOJIyYEHUE
HEOpPraHMYECKUX BEIIECTB
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusiTHil
3.3 | OK 01 Nnentudukanys HccnenoBath 1. ITpakTHKO-OpUEHTHUPOBAHHBIC
OK 02 |HeopraHuuecKux KaueCTBEHHbIC PEAKIMN  |3aJaHUs M0 COCTABICHUIO
OK 04 |Bewects HEOPraHUYECKHX BEIECTB |XUMUYECKHUX PEAKLUN C y4aCTUEM
HEOpPraHUYECKUX BEIIECTB,
HCIIOJIb3YEMBIX IS UX
UICHTH(PUKAIIY.
2.JIaboparopnas paboTa:
“Unentuduxans
HEOPraHUYECKUX BELIECTB’

4 Paznean 4. Crpoenne u |UcciaenoBarh crpoenue u|KoHTposabHas padora
CBOICTBA cBoiicTBa oprannyeckux («CTpoeHHne u CBOMCTBA
OPraHu4ecKux BeIeCTB OpPraHM4ecKHX BelecTB)
BellecTB

41 | OK 01 Knaccudukanus, Knaccudunuposars 1. 3aganus Ha cocTaBlIEeHHE
CTpOEHHE U OpraHMYECKHE BEIIECTBA B [HA3BaHUN OPraHUYECKUX
HOMEHKJIATypa COOTBETCTBUH C UX COEIMHEHUI IO TPUBUAIILHOW WJTH
OpraHMYECKUX BEIIECTB |CTPOCHUEM MEXTyHapOIHOMN
CUCTEMATUYECKON HOMEHKJIATYpeE.
2. 3ajaHus Ha COCTaBJICHUE
MOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpPraHMYECKUX BEILECTB
OTJIENIbHBIX KJIACCOB.
3. 3amaun Ha onpezeneHue
npocreimen GopmyIibl
OpPraHMYECKON MOJIEKYJIbl, UCXOs
U3 DJIEMEHTHOTO cocTana (B %)
4.2 | OK01 CBolicTBa OpraHMyecKux | Y CTaHaBINBATh 1. 3anaHus Ha cOocTaBJIEHHE
OK 02 |coenuHeHui 3aBUCUMOCTb (PU3UKO- YPaBHEHUN XUMUYECKUX PEaKIUN
OK 04 XUMUYECKUX CBOMCTB C y4aCTHUEM OPraHUYECKUX

OpraHNYCCKUX BCIICCTB OT
CTPOCHUA MOJICKYJI

BEIIECTB HA OCHOBAaHUU UX
COCTaBa U CTPOCHHUS.

2. 3agaHusa Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX PEAKIUH,
WUTIOCTPUPYIOUINX XUMHUYECKHE
CBOMCTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX peakUui U
TE€HETUYECKOM CBSI3U
OpPraHMYECKUX BEIIECTB Pa3HBIX
KJIACCOB.

3. PacyerHble 3a1auu 10
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusITHI
YPaBHEHUSIM PEAKLUH C y4aCTHEM
OpPraHUYECKUX BEILECTB.
4. JlaboparopHas pabota
“IIpeBparieHust OpraHu4eCKUX
BELIECTB [IPX HArpeBaHUU"
4.3 | OK 01 Wnentuduxamnms Hccnenosath 1.IIpakTUKO-OpUEHTUPOBAaHHbBIE
OK 02 |opraHm4eckux BELIECTB, |KAUECTBEHHBIC PEAKIIUN  |33JaHUS 10 COCTABICHUIO
OK 04 |ux 3HaueHue u OpPraHUYECKUX XUMUYECKHUX PEAKLUN C y4aCTUEM
IPUMEHEHHE B ObITOBON |COEAMHEHUH OT/ENbHBIX |OpPraHUYECKHX BEILECTB, B T.U.
Y IIPOU3BOJCTBEHHOM  |KJIACCOB UCIIOJIB3YEMBIX IS UX
JEATEIIBHOCTH YEJIOBEKA UICHTU(QUKALMU B OBITY U
IIPOMBIIIIIEHHOCTH.
2.JIaboparopnas pabdora:
“UnenTuduxanus opraHndecKux
COEIMHEHUI OTAENbHBIX KJIaccoB”
5 Pazneua 5. XapakTepu3oBaThb
Kunernueckue u BJIMSIHUE PA3JINYHBIX
TepMOAMHAMHMYecKHe |(aKkTOpPOB Ha
3aKOHOMEPHOCTH PaBHOBeCHE H CKOPOCTh
NPOTeKAHUS XHMHYECKHX peaknui
XHMHUYECKHX peakumui
5 | OKO0l CKOpOCTb XMMMUYECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakuuil. XMMHUYECKOE |BIMSHUE KOHLIEHTPAlMM  |TEOPETHUYECKUE 3aJaHUs Ha
paBHOBECHE pearupyromux BeuecTB U |aHaau3 PakTOpOB, BIUSAIOUIMX HA
TEMIEPaTypbl HA CKOPOCTh [M3MEHEHUE CKOPOCTH XUMHUECKON
XUMHYECKUX PEAKIUN peakuuu. [Ipaktrko-
XapakTepu3oBaTh OpUEHTUPOBAaHHBIE 3aJaHUS HA
BIIUSIHUE U3MEHEHUS NpuMeHeHue npuHuumna Jle-
KOHLIEHTpauuu Bemlects, |lllaTenbe 11 HaXOXACHUS
peakuuu cpeasl u HaIpPaBJICHUS CMEILEHUS
TEMIIEPATYPHI HA paBHOBECHS XUMUYECKON pPEaKIINH
CMEIIEHNE XUMUYECKOTO |1 aHalu3 (aKTOPOB, BIMSIOLINX
paBHOBECHS Ha CMeIlleHNuEe XUMUYECKOTO
paBHOBECHS
6 HccaenoBaTh HCTHHHBIE
Pa3zgea 6. PacTtBopbl PacTBOPHI € 32IaHHBIMH
XapaKTepUCTHKAMH
6.1 | OK 01 [TonsiTue o pactBopax  |Paznnuarh UCTUHHBIE 1. 3agaun Ha IPUTOTOBIICHUE
OK 02 pacTBOpHI pacTBOpOB.
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusiTHil

2. [IpakTHKO-OpHUEHTUPOBAHHbBIEC
pacueTHbIe 3a/laHus Ha
JUCIIEPCHBIE CUCTEMBI,
WCIOJIb3yeMbIC B OBITOBOM U
IIPOU3BOJICTBEHHON JEATENBHOCTH
YeJloBeKa

6.2 | OK 01 Hccnenosanue coiictB |Mccnenoarsh Gpu3nko- JlaboparopHast pabota

OK 04 |pacTtBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB”
HCTUHHBIX PACTBOPOB

Il | IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAepKaHMe (COAepKaHue NPUKJIATHOTO0 MOLYJIS)

7 Paspnen 7. OuenuBath nocJjieAcTBHsA |3amuTa Kelica (¢ yueTom
Xumus B ObITY U OBITOBOI U Oyayuueil mpodeccuoHaIbHOM
NPOU3BOACTBEHHOM NPOU3BOACTBEHHO AesTeJIbHOCTH)
eI TeJIbHOCTH AesITeJIbHOCTH YeJIoBeKa
YyeJ0BeKa ¢ MO3NIUH

JIKOJIOTHYECKOI
0e30IacHOCTH

OK 01
OK 02
OK 04
OK 07

XuMmus B OBITY U
HPOU3BOACTBEHHON
NeATeIbHOCTH YeJI0BEeKa

O11eHUBATh MTOCIICACTBHSA
OBITOBOM U
MPOU3BOACTBEHHOMN
JIEITEILHOCTH YCI0BEKA C
MO3UITAHN DKOJIOTHUYECKOM
0e30macHOCTH

Keiic (c yuerom Oyaymieit
npodecCuoHaIbHOM
JESITEIbHOCTH)

Bo3MoKHbBIE TEMBI KEHCOB:

1. Tlorennenue kIuMara u
BBICBOOOJK/ICHHE Ta30BBIX
THAPATOB CO JIHA OKEaHa.

2. Byayume marepuansl s aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHUSI.
3. HoBsle maTepuansl amns
COJTHEYHBIX OaTapeit.

4. JlekapcTBa Ha OCHOBE
PaCTHTEIHHBIX TIPEIapaToB
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