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PABOYASI TIPOTPAMMA YYEBHOM JUCLMUIIJIMHBI
OY .07 XUMUS

A1 peannsaunu [IporpaMMel MOATOTOBKH CNIELHAIMCTOB cpeaHero 3seHa (ITICC3)
10 CHEeUHAIbHOCTH
09.02.01 Komneromephsie cucmembl u KOMNAEKCHI
Ha 6a3e OCHOBHOTrO 06Iero 06pa3oBaHus
(TexHOMOTMYECKHUH TPOGUITH IIPODECCHOHATEHOTO 06Pa30BaHMS)

2023



Pa6ouyas mporpamma y4e6HO# TUCIMILTHHBI OVY/1.07 Xumus paspaboTaHa Ha OCHOBE:

e  denepanbHOTO roCyYIapCTBEHHOTO 00pa3oBATENLHOrO CTaHIApTa MO CIELUATBHOCTH CPEIHETO
npodeccHoHaIbHOrO  00pa3oBaHus 09.02.01 KowmmbioTepueie cucTemsl H  kommiekcel  (IIpukas
MuHnpocBelenus Poccun 0T 25.05.2022 N362, 3apeructprpoBas B Murrocte Poccun 28.06.2022 N 69046)

o OenepanbHOll  006pa3oBaTeNbHOM  MPOrpamMMbl - CPEAHETO obmero oOpaszoBanusa (IIpuka3s
MuH#CTEpCTBa NpOCBeleHns Poccuiickoi ®eneparuu ot 23.11.2022 Ne 1014 "O6 yTBepkAeHUA GbenepanpHON
06pa3oBaTesIbHOM MPOrpamMMbl CPEAHETO ob1ero obpazoBanus").

e Ilpuxasa MunucTepcTBa 00pa3soBaHMs M HaykH P® or 05 aerycra 2020 r. N 885/390 "O
[PaKTUYECKOH MOATOTOBKE obyuarornuxca" (C U3MEHEHIAMH 1 JOTIOJTHEHUAMM).

o IlpumepHoii paboyeil MpPOrpamMMBI 0611e06pa30BaATENbHON  IUCIUIUTMHEGL  «XHMHUA» [
npoeCCHOHANBHBIX 00pa3oBaTENbHBIX opranmsaumii (ot 30.11.2022 r.).

e  Vuebuoro miana ITIICC3 no cneuuansroctr 09.02.01 KoMMIBIOTEPHBIE CHCTEMBI H KOMIICKCEL,
yTBEPYKASHHOTO IUPEKTOPOM KOJUIEKA 02 mapra 2023 1.

o Tlonoenus O TOpAAKE pa3paboTK¥ M OOHOBIEHHA OCHOBHBIX 00pa3oBaTeNbHBIX IPOrpaMm
cpeHero npodecCHoHaIbHOro 00pa3oBaHus B I'BIIOY «IlepMCKA# TIONUTEXHAIECKUN KOIIEIK UMEHH HI.
CnassiHoBay (ot 01.10.2021).

B mporpamMmy BKJIOUEHO COJAEpXKAHME, HAMPABICHHOE Ha GopMHupoBaHUE Y CTYACHTOB
06pa3oBaTeNbHbIX PE3yNbTATOB, HEOOXOAUMBIX UIA KaueCTBEHHOTO OCBOEHHMSI TPOTPaMMbl IOATOTOBKH
CMEeLMATIUCTOB CPEHErO 3BEHA MO CIELMATBHOCTH 09.02.01 KoMIIbIOTepHbIE CUCTEMBI 1 KOMILIEKCHI Ha 6ase
OCHOBHOTO 0011ero 06pa3oBaHus C MOJYUCHUEM CPEIHETO o61ero 06pa3oBaHus

PaccMOTpeHO Ha 3acelaHnu

[peAMETHOH LMKIOBOX KOMUCCHH
«O6meobpasoBaTebHble U TyMaHUTAapHbIE TUCLIMILTAHED)
Ipotokon Ne 7 ot 22 mapga 2023r.

Ipencenatens MK E.B. MeHbIIKKOBa

OpoGpeHo Ha 3acelaHUuHU

[IpeqMeTHOH IUKIOBON KOMUCCUH
«H(pOpMaLHOHHBIE TEXHOIOT UM

ITpotokon Ne 7 ot 22 map7a 2023r.

Ipencenatens ITIK ~~__H.B. Kanounukosa

PexoMeH10BaHA K yTBEPXKIEHHUIO
Metonuueckum coetom IBIIOY «IlepMCKUii MOJUTEXHUYECKH KOJUIEUK MMCHH H.I'. CnaBsiHOBa»
3akmouenne MeTonuueckoro coeta [potokosn Ne8 ot 05 ampens 2023r.

Pa3paGoTyHK:
['BIIOY «IlepMCKHii NOIUTEXHUIECKUHA KOJLIEUK IMEHH H.I'. CnaBsHOBa»
Menbmnkosa ExaTepuna BukTopoBHa, IpeNo/iaBaTelb BbICIIEH KBAIM(UKAIUOHHON KaTerOpru
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1. MACIIOPT PABOYEM IMPOT'PAMMbBI YYEBHOM JTUCIIUTIJIMHBI
OV .07Xumust

1.1. MecTo aUCUMIUIMHBI B CTPYKType OCHOBHOIi mnpodeccuoHaabLHOi 00pa3oBaTebHON
NporpaMMsI

OO6m1eo0pa3oBaTeNIbHAS AUCIUILTAHA « X AMUS» SBIISICTCS 00s3aTEIbHON YacThIO 00IIe00pa3oBaTeIbHOTO
nukina obpasosarensHol mporpammbel CITO B coorBerctBuM ¢ ®I'OC mo cnenmansHoct 09.02.01
WHdopmamoHHbIe CHCTEMBI U KOMILIEKCHI

1.2. Heau u niiaHupyeMble pe3yJabTaThl 0CBOCHHUS TUCHUTUIMHBI:
1.2.1. Ilesu 1 3aga4M AUCHUTIJIMHBI

Heap mucuuniauubl «XuMus»: GOPMHUPOBAHME Yy CTYIACHTOB MPEICTABICHUS O XHMHUYECKOH
COCTaBIISIIOLICH €CTECTBEHHO-HAYYHOU KapTUHBI MUPa KaK OCHOBBI IPUHSTHS PELICHUH B )KU3HEHHBIX U
MPOM3BOJCTBEHHBIX CUTYalUsX, OTBETCTBEHHOTO MTOBEJCHUS B IPUPOTHOM cpee.

3aaauy AUCHUILIMHBI « XUMU»:

1) chopMupoBaTh NMOHUMAaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMUYECKUX IMPOICCCOB U SIBICHHIA B
OKpy’Karollell cpeae, LEIOCTHOW HAaydyHOW KapTHHBI MHpa, B3aUMOCBS3M U B3aMMO3aBHCHMOCTH
C€CTCCTBCHHBIX HAYK;

2) pa3BHTh YMEHHs COCTABISTH (DOPMYJIBI HEOPraHUYECKUX M OPraHUYeCKHUX BEIECTB, ypaBHEHUS
XMMUYECKUX pEaKknud, OOBACHATh HUX CMBICH, WHTEPIPETUPOBATh PE3YNbTaThl XHMHYECKUX
9KCIIEPUMEHTOB,

3) chopmMHupOBaTH HABBIKK MIPOBEACHUS NPOCTEHIINX XUMUYECKUX 3KCIIEPUMEHTAIBHBIX HUCCIIEIOBaHUIH
C coOITrO/IEHNEM TTPaBIIT 0€30MTaCHOTO OOPAIIEH S ¢ BEIIeCTBaMHU M TaOOpaTOPHBIM 000pyIOBaHIEM;

4) pa3BUTh YMEHHS HCII0JIb30BaTh MHPOPMAIIMIO XUMHYECKOTO XapaKTepa U3 pa3IMyHbIX HCTOUHUKOB;
5) cdopmMupoBaTh yMEHHsI NPOTHO3UPOBATH IOCICACTBHS CBOEH MAEATEIBHOCTH M XUMHUYECKHX
MIPUPOJIHBIX, OBITOBBIX M MTPOU3BOICTBEHHBIX MPOIIECCOB,;

6) copMupoBaTb NOHMMAaHUE 3HAYMMOCTH JOCTH)KEHHH XMMHUYECKOM HAyKM M TEXHOJOTMH s
Pa3BUTHS COLMATILHON U POU3BOACTBEHHOH cdep.

1.2.2. [Inannpyemble pe3yabTaThbl 0CBOEHHUS 00111e00pa30BATEIHLHON JUCIUILUINHBI B COOTBETCTBUH
¢ ®I'OC CIIO n Ha ocaose PI'OC COO

OcBoenne copepkaHus y4eOHOH IUCHMIUIMHBI «XHUMHSD» OOECTeUMBAET IOCTHKEHHE CTyICHTAMHU
CIIEAYIOIIUX Pe3yJIbTATOB:

- IpeAMEeTHBIX:

I11 copMupOBaHHOCTH MPEACTABICHAN: 0 XUMUIECKON COCTABIISIFOIIEH €CTECTBEHHOHAYYHOW KapTHHBI
MUpA, POJIM XUMHH B TIO3HAHUH SIBJICHUH IPUPO/BI, B GOPMHUPOBAHUH MBIIIIICHUS U KYJITYPHI THYHOCTH,
ee (YyHKIMOHAIBHOW IPaMOTHOCTH, HEOOXOAUMOM ISl peIlieHHs NPaKTHYECKHUX 3a7ad U SKOJIOTHYECKU
000CHOBaHHOTO OTHOIIECHHS K CBOEMY 3/I0POBBIO M IIPUPOJHOM CPEIE;

[12 BrnaneHuwe cucTteMON XMMHMYECKHMX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIlMe MOHATHUSA
(XMMHYECKHI 3JIEMEHT, aTOM, JIEKTPOHHAst 000JI0YKa aToMa, S-, P-, d-2JIEKTPOHHBIE OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKUCIICHUS, XUMHUYECKAs CBSI3b, MOJIb,
MOJISIpHAs Macca, MOJIIPHBIA 00beM, YIIIEPOAHBIN CKeNeT, PyHKIHMOHATIbHAS IPYTIIa, paJAUKal, H30MEPHS,
H30MEpbl, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YITIEBOJOPO/bI, KUCIOPOA- U a30TCOAEPKAILUE COEAUHEHHU,
OHMOJIOTHYECKH aKTUBHBIE BEIIECTBA (YTIEBOIBI, JKUPBI, OETTKN), MOHOMED, TTOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIAPHBIE COEAMHEHUS, KPUCTAJUIMYECKAash pEIIeTKa, THUIBl XHMHUYECKHX peaklui
(OKHCINTENTEHO-BOCCTAHOBUTENBHBIE, DK30- M SHIOTEPMUYECKUE, PEAKLIUH HOHHOTO 0OMEeHa), pacTBOp,
ANEKTPOJIUTHI, HEIIEKTPOIHTHI, DJIEKTPOIUTHYECKAs JUCCOIMAINS, OKHCINTENb, BOCCTAHOBUTEID,
CKOPOCTb XMMHYECKOW pEaKIMu, XMMHUYECKOEe PAaBHOBECHE), TEOPUU M 3aKOHBI (TEOPUS XUMUYECKOTO
CTpOEHMsI OpraHuueckux BemecTB A.M. byTiepoBa, Teopust 3JEKTPOIUTHYECKON AHCCOLMALINY,
nepuoandeckuii 3akoH .M. MenneneeBa, 3aK0OH COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH, CAMBOJIMYECKHAN
SI3bIK  XUMHHM, (PaKTOJIOTHYECKUE CBEACHHUS O CBOMCTBaX, COCTaBe, IIONY4YeHUHM U Oe30IacHOM
WCTIONB30BaHUN BAKHEHIINX HEOPraHWYECKUX M OPraHMYECKHX BEIIECTB B OBITY M MPaKTHYECKON
JESITEIEHOCTH YEJTI0BEKA;

13 copMupoBaHHOCTH YMEHUI BBISBISTH XapaKTEPHBIC MPU3HAKH H B3aMOCBSI3b U3yUCHHBIX MTOHSTHIA,
MIPUMEHATH COOTBETCTBYIOIIME TIOHATHA TPH ONHCAHWM CTPOCHHWS W CBOWCTB HEOPTaHWYECKHUX W



OpPraHnvYCCKUX BCHICCTB U UX npeBpameHHﬁ; BBISBIISITH B3aMMOCBSI3b XUMUYCCKHUX 3HAHUN C ITOHATUSIMHA
" IpEACTABIICHUAMU JPYIUX €CTECCTBEHHOHAYYHBIX ITPEAMETOB,

14 chopmupoBaHHOCTH yMEHHMH UCHOJB30BATh HAUMCHOBAaHUS  XMMHUYECKHX  COCIUHCHUUI
MEXTYHApOJIHOTO COI03a TEOPETHUECKOW M MPUKIIAAHON XVMHUH W TPUBUAITBHBIE HA3BaHUS BKHEHIIINX
BEIICCTB (PTHJICH, alleTHIICH, TIIUIEPUH, PeHOI, (hOPMANTBIETU], YKCYCHAsT KUCJIOTA, TJIMIWH, YrapHbId
ra3, YrJIEKUCJIBIH Ta3, aMMHaK, TralieHas W3BECTh, HETallleHas HW3BECTh, MUThEBAas COAA U JAPYTHUX),
COCTaBIATH (HOPMYITBI HEOPTAaHMYECKUX M OPTaHWYECKUX BEIIECTB, YPABHEHHS] XMUMHUYECKUX pPEaKIni,
OOBSICHSTH MX CMBICIT; IOATBEPKIATh XapaKTepHbIE XUMIUECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIINMHU
JKCIIEPUMEHTAMH U 3aIHCSIMHU YPABHEHUH XUMUYECKIX PEAKIIHIA;

I15 chopMupoBaHHOCTH YMEHWI YCTaHABIIMBATh MPUHAIJICIKHOCTh W3YYCHHBIX HEOPTraHUYECKUX U
OpPraHUYECKUX BEIIECTB K OMPEEIEHHBIM KJIaccaM | TPYIIIaM COeAMHEHUH, XapaKTepPH30BaTh X COCTaB
1 BaXKHEHIIIIE CBOMCTBA; ONPEAEIIATh BUIALI XUMHYCCKUX CBA3CH (KOBaJICHTHAS, MOHHAS, METaJUTHIECKas,
BOJOPOIHAS ), TUITHI KPUCTAUTMIECKHUX PEIICTOK BEMIECTB; KIACCU(UIINPOBATh XUMUUIECKHUE PEAKITHM;

H6 BJIaJCHHUEC OCHOBHBIMU MCETOAaMU Haquoro IIO3HAHUA BCIICCTB U XUMHUYCCKUX SIBJ'ICHI/II‘/'I
(mabnroeHne, M3MepeHne, YIKCIEPUMEHT, MOJIEITHPOBAHNE);

I17 cdopMupoBaHHOCTE YMEHHH NPOBOAWUTH PACUETHl MO XMMHUYECKUM (OpPMyJIaM U ypaBHEHUSIM
XMMUYECKUX PEAaKLUUH € HCIOJIb30BaHWEM (PU3MYECKUX BEIMYUH, XapaKTEPU3YIOIIUX BEILECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0beMa (HOpPMaIbHBIC YCIOBHUS) Ta3oB, KOJIMYECTBA BELICCTBA;
WCIIONIb30BaTh CHCTEMHBbIE XMMHUYECKUE 3HAHUS JUIS NMPUHATHA PEIIeHUN B KOHKPETHBIX >KU3HEHHBIX
CUTYaIUsIX, CBI3aHHBIX C BEUIECTBAMU U X IPUMEHEHHUEM;

[18 chopmMupoBaHHOCTH YMEHHH TJIAHUPOBATH M BBHITIOIHATH XUMHUECKAN SKCIIEPUMEHT (IIPEeBpAIICHHUS
OpraHUYeCKUX BEILIECTB MPU HArpEeBaHUM, MOIyUYEHUE ITUIICHA U U3yYeHHE ero CBOWCTB, KaUeCTBEHHbIE
peaKuy Ha albIeTuabl, KpaxMall, YKCYCHYIO KUCIIOTY; IeHaTypalus OeIKOB IIPH HAarpeBaHUH, [[BETHBIC
peakiuy O€NKOB; MPOBOAUTH PEAKLUUHM HOHHOTO OOMEHA, ONpPEACISITh CPeAy BOAHBIX PAacTBOPOB,
KayecTBEHHbIE PeakUuu Ha cyinbdar-, KapOoHAT- M XJIOPHI-aHUOHBI, Ha KaTHOH aMMOHHUS; pellaTb
JKCIIEpUMEHTANIbHBIE 331a4 o TemMaMm "Metamuiel" u "Hemeramibl'') B COOTBETCTBHM C IpaBHJIAMHU
TEXHUKH O€30MacHOCTH Npu OOpallleHMd C BeLIeCTBAaMH U JIAOOPAaTOPHBIM 0OOPYAOBaHHEM;
MPEICTABIIATH PE3yIbTaThl XHMHUYECKOT0 SKCIIEpUMEHTa B ()OPME 3alMCU YPaBHEHUH COOTBETCTBYOLINX
peakuuii 1 GOpMYIMPOBATH BEIBOABI HA OCHOBE 3TUX PE3yJIbTATOB;

I19 chopmrpoBaHHOCTh YMEHUS aHAIM3UPOBATh XMMHUYECKYIO WH(POPMAIUIO, [TOTYYaeMyI0 U3 Pa3HbIX
HUCTOYHHUKOB (CPEeACTB MacCOBOM MH(OpMaIuy, ceTs MIHTepHET U npyrue);

I110 cdopmMupOBaHHOCTH YMEHHUI COOMIOAATh MPaBHIIA HKOJOTMUYECKH LIEIecO00pa3HOTO MOBEACHUS B
OBITY W TPYZIOBOH IESTENbHOCTH B LEISIX COXPAHEHHUS! CBOETO 3I0POBbS M OKPYKAIOLIEH MPUPOTHON
CpPEeJIbl; YUUTHIBATh OMACHOCTb BO3JIEMCTBUS Ha JKMBBIE OPTaHM3MBI ONPEEIEHHBIX BEIIECTB, TOHUMAs
CMBICJI TIOKa3aTeNs MPeleJIbHON IOIMyCTUMON KOHLIEHTPALINY;

II11 s oOydvaronmmMxcsi ¢ OrpaHHYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbSI: C(POPMUPOBAHHOCTh YMEHUS
MIPUMEHATH 3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METOAAX ITO3HAHUS BEIIECTB M XUMHUECKUX SIBIICHUM;

112 s cnenbix v cnaboBUIAMIMX 00y4alOMMXCsl: CHOPMUPOBAHHOCTH YMEHHS HCIOIB30BaTh pesibehHO
TOUYEUHYIO cucTeMy oOo3HaueHuit JI. bpaiins s 3anucu xumMuaeckux Gopmyt.

- INYHOCTHBIX:

IPaX/TaHCKOTO BOCITUTAHHS:

JI1 chopMHUPOBAHHOCTH MPaXkKAAHCKOH MMO3UIIMK 00YUaIOIIErocst Kak aKTHBHOTO U OTBETCTBEHHOT'O YJICHA
POCCHICKOTO OOIIECTRA;

JI2 rOTOBHOCTH K TYMaHUTAPHOM U BOJIOHTEPCKOM AESITEIbHOCTH;

MaTPUOTHYECKOTO BOCITUTAHUS:

JI3 chopMUpPOBaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

JI4 oco3HaHWe TMYHOTO BKJIa/la B IOCTPOCHUE YCTOMYMBOTO Oy IyIIEro;

ACTETUYCCKOTO BOCTIMTAHUSI:

JI5S TOTOBHOCTh K CaMOBBIPQXEHHIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMJIEHHE MPOSBIATH KadecTBa
TBOPUYECKOH JIMYHOCTH;

(hM3UYECKOTO BOCITUTAHUS:

JI6 chopMuIpOBaHHOCTH 3IOPOBOTO M O€30MACHOT0 00pa3a JKU3HM, OTBETCTBEHHOT'O OTHOIIICHUS K CBOEMY



3/I0pOBBIO;
JI7 akTHBHOE HENPUATHE BPEAHBIX IMPHUBBIYCK W WHBIX (OpPM NPUUMHEHUS BpeAa (QU3NIECKOMY U
MICUXWYECKOMY 37I0POBEIO;

TPYJIOBOTO BOCTIUTAHMUS:

JI8 rOTOBHOCTH K TPy, OCO3HAHHE IEHHOCTH MacCTepCTBa, TPYAOII00HE;

JI9 unTepec k paznuuHBIM chepam MpohecCHOHANBHON IeATEIHOCTH, YMEHHE COBEPIIaTh OCO3ZHAHHBIN
BBIOOD Oymymieit mpodeccru u peaTn30BEIBaTh COOCTBEHHBIE JKU3HEHHBIE TUTAHBI,

JI10 roTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKCHUU BCEH JKU3HU;
SKOJOTUYECKOT0 BOCTIUTAHMUS:

JI11 chopmMupoBaHHOCTH SKOIOTHYECKOW KYJIBTYpPhl, TOHUMAaHUE BIUSHUS COIUAIEHO-IKOHOMUYIECKUX
MPOIIECCOB HAa COCTOSIHUE NPUPOAHOW M COLUHUANBHOM cpelbl, OCO3HaHHWE TJIOOANBHOIO XapakTepa
AKOJIOTHYECKUX TTPOOIIEM;

[IEHHOCTH HAYYHOTO ITO3HAHUS:

JI12 oco3HaHme WEHHOCTH HAyYHOW [EATENbHOCTH, TOTOBHOCTh OCYIIECTBIISITH TPOEKTHYIO U
HCCIICIOBATEIBCKYIO JICATSILHOCTh UHAUBUYaIbHO U B TPYIIIIE.

- MeTallPpeAMETHDBIX:

OByaeHne yHUBEPCATBHBIMH YIeOHBIME ITO3HABATEIIHHBIMU JICHCTBHSIMH:

a) 6a30BbIC JJOTHYECKHE NEHCTBUS:

M1 ycraHaBIMBaTh CYIIIECTBCHHBIN MPU3HAK WM OCHOBAHUS JIJISl CPAaBHEHHU S, KJIACCU(UKAIIUN U
0000I1IEHHS;

M2 BBISBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBACMBIX SBJICHHSIX;

M3 pa3BuBaTh KpeaTUBHOE MBIIIJICHUE MIPU PEHICHUH KU3HEHHBIX MPOOIIeM;

0) 6a30BBIC UCCIICIIOBATEILCKHE JICHCTBHS:

M4 BnaneTh HaBbIKAMU Y4eOHO-HCCIIEI0BATEIbCKOM U MPOEKTHOW AESITENbHOCTH, HaBBIKAMU
paspereHus mpooieM;

M35 cnocoOGHOCT ¥ TOTOBHOCTB K CAMOCTOSITETbHOMY IMOMCKY METO/I0OB PEIISHUS MPAKTUYECKUX
3aJ1a4, MPUMCHEHHIO PA3IUMYHBIX METOJIOB TIO3HAHHS,

M6 ocCylIecTBIATh II€JICHANPABICHHBI TOHUCK IMEpeHOoca CPEICTB M CIOCOOOB JEWCTBUS B
poeCCUOHANTBHYIO CPENY;

M7 yMeTp TEpPEeHOCUTh 3HaHWSA B T[O3HABATEIbHYIO M TMPAKTUUYECKYI0 0oO0JacTu
KU3HEICATCIIEHOCTH,

MS8 ymMeTh HHTETpUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00IacTei;

B) paboTa ¢ uHpopmaIuei:

M9 BianeTh HaBBIKAMH TIOMy4YeHHUS WHQPOPMAIMM W3 HMCTOYHUKOB pa3HBIX THIIOB,
CaMOCTOSITENTLHO ~ OCYLIECTBIATH TMMOHCK, aHajih3, CHCTEMaTH3alli0 U HHTEPIPETAIUIo
WH(OPMAIINY PA3IMIHBIX BUIOB U (OPM TPEICTABICHUS;

OBnanenne yHUBEpPCAIbHBIMU KOMMYHUKATHBHBIMH JIEHCTBUSMU:

a) obmieHue:

M10 BraneTs pa3nIUyHBIMU CIIOCOOAMU OOIIEHUS M B3aUMOICHCTBUS;

0) COBMECTHasI IeATEIIbHOCTh:

M11 noHuMaTh ¥ UCTOIH30BATH MPEUMYIIECTBA KOMAHTHOW U WHANBUAYAIBHON pabOTHI;
OBRJajieHne YHUBEPCATbHBIMU PETYISTHBHBIMA JCHCTBUSIMMU:

a) cCaMOOpTaHU3AIIHS:

M12 camMoCTOSITETFHO OCYIIECTBIISITh MO3HABATEIBHYIO NESITEIBHOCTD, BBISBIATH MPOOJIEMBI,
CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIE 3aayli B 0Opa30oBaTENbHON MACSITENBHOCTH H
KU3HEHHBIX CUTYaI[HsIX;

M13 pacupsarh paMKy y4eOHOTO TIpeIMeTa Ha OCHOBE JIMUHBIX MPEIMTOUTESHU;

Ocoboe 3HaueHne TUCIUILTHHA UMeeT Ipu GopMupoBaHnud U pa3Butuu OK:

OK 01. BeiOupars criocoObl pelreHus 3aaady IpopecCHOHATBHOM NeSITEIbHOCTH, MPUMEHHUTEIBHO K
Pa3TUYHBIM KOHTEKCTaM.

OK 02. OcymecTBISTh TOUCK, aHATTU3 ¥ UHTEPIIPETAINI0 HHPOPMALIUU, HEOOXOTUMOM JIJISl BHITTOTHCHHSI
3a1a4 mpodhecCHOHATBHON IS TEIHPHOCTH.



OK 04. Paborarp B KOMIEKTHBE W KOMaHAe, 3(PQEeKTHBHO B3aWMOJECHCTBOBATH C KOJUIETaMH,
PYKOBOJCTBOM, KJIEHTAMHU.

OK 07. CopeiicTBOBaTh COXpaHEHHIO OKpYXKaloIIel cpensl, pecypcocbepexenunto, 3¢h¢HeKTHBHO
JIEHCTBOBATh B UPE3BBIUANHBIX CUTYaIUAX.

OK 09. Hcnons3oBaTh MHOOPMAILIMOHHBIE TEXHOIOTHHU B IPOPECCUOHATBHON EATEILHOCTH.

IIK 1.1. AHaJ’II/IBI/IpOBaTb TpeGOBaHI/IH TCXHUYCCKOTO 3aJaHUs Ha IIPOCKTUPOBAHUC III/I(l)pOBLIX CHCTCM.



Koa n
HanMeHOBaHHE
¢hopmupyembix
KOMIIeTeHINIi

Ilnanupyembie pe3yJbTaThl 0CBOCHHS JIMCIHMILIHHBI

O6mue

JucnunianHapHbie (peAMeTHbIE)

OK 01. Beibupats
CHOCOOBI pelIeHHs
3amad
po¢eCCHOHATHHO
U JeITEeNbHOCTHU
HNPUMEHUTENNBHO K
Pa3IHIHBIM
KOHTEKCTaM

B yacTu TPyA0BOr0 BOCIIUTAHMS:

- TOTOBHOCTb K TpYIy, OCO3HaHHE LEHHOCTH MacTepCTBa,
Tpynomrooue;

- TOTOBHOCTH K aKTHBHOM JIeITEIBHOCTH TEXHOJIOTHYECKOH
COILIMANIbHON HAINPaBJICHHOCTH, CIIOCOOHOCTH MHHUIIMUPOBATE,

IUIAHAPOBATh ¥ CAaMOCTOSITENIFHO  BBIIOJNHATH — TaKyko
JEeATEIIbHOCTB;
- HHTEpEC K pasau4IHbIM cdepam NpodecCHOHATBHON
JIeSITETIbHOCTH,
Osiagenne YHUBEPCAJIbHBIMH y4eOHbIMH

NMO3HABATEILHLIMH JeCTBUSIMHU:

a) 0a30BbIe JIOTHYECKHE IeliCTBUA.

- CaMOCTOATEIbHO (HOPMYTUPOBATh M AKTYyalU3UPOBAThH
npobJeMy, pacCMaTPUBATh €€ BCECTOPOHHE;

- YCTaHaBIMBATh CYIECTBEHHBIN IPU3HAK WM OCHOBAHHUS [IsI
CpaBHEHWUSI, KJIacCH(PUKAITNH U 0000IICHIS;

- ONpENeNATh LENH JEATeNbHOCTH, 3a/aBaTh MapaMeTpbl U
KPHUTEPHH UX TOCTHKCHUS,

- BBUBIITH  3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SBICHUSX;

IIPOTUBOPLCHUSL B

- BHOCUTh KOpPPEKTHUBBI B JIEITEIIBHOCTb, OLEHUBATHh
COOTBETCTBHUE pE3yJbTaTOB 1I€JISIM, OIIEHMBAaTh PUCKHU
MOCIIEICTBUN eI TEILHOCTH,

- pa3BUBaThb KpPEATUBHOE MBILUIEHUE MPU PEIICHUH

JKU3HEHHBIX TIPOOIIEM

0) 0a30BbIe HCC/IEI0BATEIBLCKUE NeHCTBHS:

- BIaIeTh HAaBBIKAMH  YYeOHO-HCCIIEOBATEILCKOW U
MIPOCKTHOH NEATeTHbHOCTH, HABBIKAMH pa3penIeHus Ipo0ieM;
- BBISIBIISITH TIPUYNHHO-CJICICTBCHHEIC CBSI3U u
aKTyaJIM3UpOBaTh 3aJ1auy, BBIBUTATh TUIIOTE3Yy €€ PEIICHUs,
HaXOAUTb  apryMeHThl  JJIsi  JOKa3aTelbCTBa  CBOMX
YTBEPKIECHUI, 3a1aBaTh IapaMeTpbl U KPUTEPUH PELICHHUS;

- aHaHI/I3I/IpOBaTB HOJ'[y‘-IeHHBIC B XOI¢C peH_IeHI/IH 3aaa4yu
pe3ym)TaTI)1, KpI/ITI/I‘[eCKI/I OLICHUBATh HX JIOCTOBepHOCTB,
HpOFHOSI/IpOBaTB N3MCHCHHUEC B HOBBIX yCJ'IOBI/IHX;

- yMeTB nepeHochL 3HAHUA B HOBHaBaTeHBHyIO nu
HpaKTI/I‘{eCKyIO 06J'I3.CTI/I KU3BHCACATCIBHOCTH,

- YMEThb HMHTErpUPOBATh 3HAHUS W3 Pa3HBIX NPEAMETHBIX
oOnacreii;

- BJIAJIETh CUCTEMOM XUMUYECKUX 3HAHUI, KOTOpasi BKIIIOUAET: OCHOBOIMOJIATalolue TOHATHS
(XMMHYECKHIA DIEMEHT, aTOM, dJICKTPOHHAs 000JI04Ka aToMa, S-, -, 0-3JIeKTpOHHbBIC OPOUTATH
aTOMOB, WOH, MOJIEKYyJa, BaJICHTHOCTB, 3JICKTPOOTPUIATEIBHOCTh, CTEIEHh OKHCIICHU,
XUMHYecKast CBA3b, MOJb, MOJSIPHAs Macca, MOJIPHBIM OOBEM, YTJICpOMHBIH CKEJeT,
(GyHKIMOHATBHAS TPYIA, paguKall, H30MEpHs, H30MEPHI, TOMOJIIOTHYECKUN P, TOMOJIOTH,
YTICBOIOPOABI, KHUCIOPOI- M a30TCOACpKAIlNEe COCOUHEHUS, OMOIIOTHYECKH aKTHBHBIC
BemiecTBa (YIJIEBONBI, JKUPBI, OCJKH), MOHOMEp, IOJMMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYIISIPHBIC COSAMHEHHS, KPUCTAJUTNIECKas PEIIeTKA, THITHI XUMIYECKUX PeaKIIni
(OKUCIUTENHHO-BOCCTAHOBUTENBHBIE, 9K30-U SHAOTEPMHUYECKHE, PEAKIIUH HOHHOTO O0OMEHa),
pPacTBOp, 3JIEKTPOJIMTHI, HEIIEKTPOIUTHI, 3ICKTPOIUTHUYECKAs TUCCOLMAIUS, OKHCIUTENb,
BOCCTAHOBUTEJIb, CKOPOCTh XMMHYECKOIN peakIMH, XUMHYECKOE paBHOBECHE), TCOPUU U
3aKOHBI (TEOpUsT XUMHUYECKOT0 CTPOCHMs OpraHuueckux BeuiecTB A.M. bytieposa, Teopus
3JIEKTPOJIMTUYECKONW Juccouuanuu, nepuoguueckuid 3akoH J[.M. MeHnneneeBa, 3akoH
COXpaHEHHs MacChl), 3aKOHOMEPHOCTH, CUMBOJIMUECKHH S3bIK XUMHHU, (PaKTOIOTHUECKHE
CBEJICHUS O CBOMCTBaxX, COCTaBe, IONYYCHHH W OE30MacCHOM HCIOIB30BAaHUH Ba)KHEHIITIX
HEOPTaHMYECKUX H OPTaHMYECKIX BEUICCTB B OBITY U MPAKTHYECKON NEATETHHOCTH YEIOBEKA,;
- YMETb BBIABIATH XapaKTEpHBIC MPU3HAKHA M B3aNMOCBSI3b U3YUYCHHBIX OHITHN, IPUMEHSTh
COOTBETCTBYIOIIINEC TOHATHS TPH ONHCAHWK CTPOCHHUS W CBOWCTB HEOPTaHMUECKHX U
OpPTaHUYECKHX BEIIECTB U WX MPEBPANICHUHN; BBIBIATH B3aMMOCBI3b XUMHICCKIX 3HAHUH C
MOHATHUSAMH U TPEICTABICHISIME APYTUX €CTECTBCHHOHAYYHBIX MTPEIMETOB;

- YMETh HCIIONB30BaTh HAMMEHOBAHHUS XUMHMYECKHX COCIMHEHMH MEXIyHapOIHOTO CO03a
TEOPETUYECKOW M TPUKIATHOW XWMUW U TPUBUAIBbHBIE HA3BAHHMA BAXHEUIUX BEIIECTB
(3THIIeH, aleTHIICH, TIHIEePHH, GeHOI, (OPMaTbACTHl, YKCYCHAs KHCIO0TA, TIIMIHH, YrapHbIid
ra3, YrJIeKHUCIIBIA ra3, aMMHaK, rameHass H3BECTb, HETallleHas WM3BECTh, IUTbEBas coja U
JIPYTHX), COCTaBJIATh (OPMYJbI HEOPTaHMYECKUX W OPraHWYECKUX BEIECTB, YPaBHEHUs
XUMHYECKUX pPEaKIuii, OOBSICHATh WX CMBICK; IOJITBEPKIaTh XapaKTEPHbIC XMMHUYCCKHE
CBOWCTBa BEHICCTB COOTBETCTBYIOIIMMH OKCICPUMEHTAMH W 3alACAMH ypaBHCHHH
XUMHYECKUX PeaKIluii;

- YMETh YCTAHABJIHMBATH NPHHAUIC)KHOCTh M3YYCHHBIX HEOPTaHWYCCKUX W OPTaHHYECKUX
BELLIECTB K ONpeACNIEHHBIM KJlaccaM U IpyIiaM COeIUHEHUH, XapaKTepu30BaTh UX COCTaB U
Ba)KHCUIIIME CBOWCTBA; OMpPENCIATh BUABI XUMHUYCCKUX CBs3el (KOBaJCHTHAs, HOHHAs,
MeTaJUIM4YecKas,  BOAOPOAHAs),  THIBl  KPHCTAJIMYECKHX  PEIIETOK  BEIIECTB;
KJIacCH(UIIPOBATH XUMUUECKUE PEAKIIHH;

- chopMHPOBATh TPEACTABJICHUS: O XUMHUYECKOW COCTAaBJIIONICH €CTECTBEHHOHAYYHOM
KapTUHBI MUPA, POJIM XUMHUH B TIO3HAHUU SIBJICHUH MPUPOBI, B GOPMUPOBAHUN MBIIIUICHUS U
KyJIbTypBl JIMYHOCTH, €€ (PYHKIHMOHAIBHOW TI'PAaMOTHOCTH, HEOOXOAWMOW I pEeHIeHUS
MPAaKTUYECKUX 3a7ad M IKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MIPUPOAHOH cpere;

- YMETb MPOBOJIUTH PACYETHI [0 XUMHYCCKIM (OpMYyJIaM ¥ YpaBHEHUSIM XUMIYCSCKUX PEaKIUH




- BBLIBUTAaTh HOBBIE HJEH, MpeJIaraTb OPUrHHAJIbHbBIE
MOJXO/Bl U PeIIeHus;
- CIOCOOHOCTh WX WCIIONB30BAHHMS B II03HABATEIBHOW U
COLIMAJIbHOW MTPAKTHKE

C UCIIOJIb30BAHUCM (1)H3PI‘{CCKI/IX BCJIMYMH, XapaKTCPU3YIOIIUX BCIIECTBA C KOJIMYE€CTBEHHOM
CTOPOHBI: MAacCChI, obbeMa (HOpMaJ'H)HLIe yCJlOBI/ISI) ra3oB, KOJHYCCTBa BCHICCTBA,
HCIIOJIB30BaTh CUCTEMHBIC XUMHWYECCKHUE 3HAHUA UISI NIPUHATHA peH.IeHPIfI B KOHKPETHBIX
JKU3HCHHBIX CUTYyalluAX, CBA3AHHBIX C BEIIECTBAMU U UX NIPUMCHCHUEM

OK 02.
Hcnone3oBath
COBPEMEHHBIE
CpeIcTBa IIOUCKA,
aHanu3a u
UHTEPIIPETALUH
nndopmanmn  u
nH(popMannOHHbIE
TEXHOJIOTUH  JJIs
BBITIOJTHEHHS

3a1a4
npo(hecCHOHATBHO

1 JeSITeNbHOCTH

B 06s1acTH HEHHOCTH HAYYHOI'0 IIO3HAHUSA:

- c(hOpMHPOBAaHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMCHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIECTBEHHOU
MPaKTHKH, OCHOBaHHOTO Ha  JUanore KyJBTYpP,
CIOCOOCTBYIOIIETO ~ OCO3HAHMIO  CBOETO  MECTa B
HNOJHUKYJIbTYPHOM MHUDE;

- COBEPIIEHCTBOBAHHUE S3bIKOBOM U UYUTATEIbCKON KYIBTYpBI
KaK CpeJCTBa B3aMMOJEHCTBUS MEX/Y JIOABMHU U MO3HAHUSA
MUDA;

- OCO3HAHHE IICHHOCTU HAYYHOH AeATeNIbHOCTH, TOTOBHOCTh
OCYLIECTBIIITH ~ NPOEKTHYH0 M HCCIEAOBATEIBCKYIO
JESTeNIFHOCTh HHANBUAYAIbHO U B TPYIIIIE;
Osiagenne YHHBepcaJbHbIMH
NMO3HABATEJbHbIMH AeiCTBUSIMMU:

B) pa0dorta ¢ uH(popmanueii:

- BIAICTh HAaBBIKAMH TIOJNy4YeHUS WHGPOpPMAIMHd U3
HCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBIATh
MOWUCK, AaHaNIM3, CHCTEMAaTH3allMil0 M  HHTEPIPETALUIO
nH(OpMaLUK Pa3IMYHBIX BUAOB U ()OPM TPENICTABICHHS;

- co3aaBaTh TEKCThl B Pa3NMYHbIX (opMarax C y4eToOM
Ha3HAYCHHS WHPOPMAIMU WU [ECICBOW ayJIUTOPUH, BhIOUpas
ONTUMAILHYIO ()OPMY TPEACTABICHHUS M BU3YAIU3AI[UH;

- OLICHMBAThH JOCTOBEPHOCTb, JISTHTUMHOCTD HH(OPMAIIHH, €€
COOTBETCTBHE MPABOBBIM U MOPAIEHO-3THUECKUM HOPMaM;

- WUCIOJNB30BaTh  cpeicTBa  MHOOPMANMOHHBIX W
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B PEIICHUN KOTHUTHBHBIX,
KOMMYHUKAaTUBHBIX WM  OpPTaHM3allMOHHBIX  3a7ad ¢
cobmonieHneM  TpeOOBaHMH  OPrOHOMHKH,  TEXHHKH
0€301acHOCTH, TUTHUEHBI, PECypcOCOepeKeH s, MPaBOBbIX U
3TUYECKUX HOPM, HOPM HMH(POPMAIIIOHHOW 0€3011aCHOCTH;

- BJIAACTH HABbIKAMU PACIIO3HABAHUA U 3aIIUTHI I/IH(I)OpMaHI/II/I,
MHPOPMAIMOHHONW 6€30MaCHOCTH JINYHOCTH,

YueOHbIMHU

- YMETh IUTAaHUPOBATh U BBITIOJIHATH XUMUYECKHH KCIEPUMEHT (IPEBPAILCHNS OPTraHMIECKHX
BEIECTB MPH HArPEBAaHUHM, TOJyYEHHE STHICHA M H3yYCHHE €T0 CBOWCTB, KA4ECTBEHHBIC
peaknuy Ha aibJeTHABI, KpaxMal, YKCYCHYIO KHCIOTY; JAEHaTypaunus O€JIKOB IIpH
HarpeBaHNH, [IBETHBIC PEaKIUHU OEIKOB; MPOBOANTH PEAKIIMH HOHHOTO OOMEHA, ONPENeIsITh
cpemy BOIHBIX PacTBOPOB, KAUCCTBCHHBIC PEAKIMH Ha Cyib(daT-, KapOoHAT- M XJIOPHI-
AQHHMOHBI, HA KATHOH aMMOHHUS; PellaTh SKCIEPUMEHTANIbHBIE 3aJauu 1I0 TeMaM "Metamnsl" u
"Hemerayuisl") B COOTBETCTBUM C NpaBHJIaMU TEXHHUKH O€30MaCHOCTH TPH OOpaIleHHH C
BEIECTBAMH U JIAOOPATOPHBIM 00OpYAOBaHUEM; MPEACTABIATH PE3yJbTaThl XUMHYECKOTO
9KCIIEPUMEHTa B (popMe 3alHCH YpaBHEHHH COOTBETCTBYIOIIMX PEaKUUi M (HOPMYIHPOBATH
BBIBOJIBI HA OCHOBE THUX PE3yJIbTATOB;

- YMETh aHAJIM3UPOBATh XMMHUYECKYI0 MH(OPMALUIO, MOIYIaeMyI0 M3 pa3HbIX HCTOYHHUKOB
(cpenctB MaccoBoit nHpOpMaIWH, ceTb HTEpHET U ApyrHe);

- BIIAJICTh OCHOBHBIMH METOJAMH HAayYHOTO IO3HAHUS BEIIECTB M XUMHYECKUX SBICHUH
(HabmroneHne, N3MEpPEHNE, HKCIIEPUMEHT, MOJICTIMPOBAHNE);

- YMETh IIPOBOJHUTH PACUCTHI 10 XUMUYECKHM (POPMyJIaM M ypPaBHEHHUSAM XUMHUICCKIX PEAKIIIH
C WCTIOJIb30BaHNEM (DM3UUCCKHUX BEIMUYHUH, XaPAKTEPU3YIONINX BEIIECTBA C KOJMUECTBCHHOMN
CTOPOHBL: Macchl, 00ObeMa (HOpMajJbHBIE YCIOBMS) Ta30B, KOJIMYECTBA BEIIECTBA;
HCTIONB30BaTh CHCTEMHbIC XHUMMYECKHE 3HAHUS IS NPHUHATUS PEIICHUN B KOHKPETHBIX
JKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX NIPUMEHEHUEM

OK 04.
A dexTuBHO
B3aUMO/ICHCTBOBA
Tb W paboraTh B
KOJUICKTHBE u
KOMaH 1€

- TOTOBHOCTH K caMopa:;BnTmo, CaMOCTOATCIBHOCTU H
CaMOOIIpeICTICHHIO;

-OBJIaJICHHE HaBBIKAMU y4eOHO-HCCIIeI0BATECKOM,
MPOEKTHOMN U COLIMANIBHOM IS TENIbHOCTH;

OBiajgeHne yHUBEPCAJbLHBIMH KOMMYHMKATHBHBIMHU
JIeiiCTBUSIMMU:

- YMETh IUTaHUPOBATH M BHIITOTHATH XUMUUECKUH SKCIIEPUMEHT (IIPEBPAIICHHS OPTaHMYECKIX
BEIIIECTB NPU HArpeBaHWH, MOJIyUEHHE STHICHA M HW3YYEHHE €r0 CBOMCTB, KadeCTBEHHBIE
peakuuy Ha ajbJeTH/bl, KpaxMal, YKCYCHYIO KHCIOTY; JAeHarypaius O€JKoB NpH
HarpeBaHMM, IIBETHbIE peaKknnuy OEIKOB; MPOBOANTH PEaKIMH HOHHOTO OOMEHa, ONpenessTh
cpeay BOJIHBIX PacTBOpPOB, KaueCTBEHHBIC pEaKUMH Ha cyibdar-, kapOoHAT- W XJIOpHI-
AQHMOHBI, HA KaTHOH aMMOHHSI; pelIaTh SKCIepUMEHTANIbHBIE 3a1a4H 110 TeMaM "Mertauisl" u
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0) coBMecTHAN 1eATeIbHOCTD !

- TIOHMMAaTh U HUCIOJB30BaTh MPEUMYIIECTBA KOMaHIHOU U
WHIWBUAYAIEHOU pabOTHI;

- IPUHUMATH eTn COBMECTHOM TS TEIIBHOCTH,
OpPTaHU30BBIBATH ¥ KOOPAUHHUPOBATH MJEUCTBUS TIO ee
JOCTHKEHUIO: COCTABJIATh IUIAH JACWCTBUM, paclpenensiTh
POJH C yIEeTOM MHEHHH YJaCTHUKOB OOCYXIaTh Pe3yIbTaThI
COBMECTHOH paboTHI;

- KOOPIMHHPOBATH W BBHINONHATH pPabOTy B YCIOBUAX
peanbHoTO, BUPTYaJIbHOTO " KOMOWHUPOBAHHOTO
B3aUMOJICHCTBUS;

- OCYIIECTBISITh MO3UTHUBHOE CTPATETHUECKOE MOBEACHUE B
Pa3IUYHBIX  CHUTyallUsiX, TMPOSIBIATH  TBOPYECTBO U
BOOOpakeHUe, OBITh NHUIIMATHBHBIM

OBaanenne YHHBEPCAJIbHBIMH PeryJIiTUBHbIMHA
JeHCTBUSIMH:

r) IPpUHSATHE ce0s1 U JPYTUX JIKOJIeii:

- NPUHAMATh MOTHBBI M apryMEHTHI JAPYTHX JIOACH IpH
aHalM3e pe3yIbTaToOB JIEATCIFHOCTH,

- IpU3HABaTh CBOE MPABO U IIPaBO JPYTHX JIIOJICH Ha OIINOKH;
- pa3BuUBaTh CHOCO6HOCTI) NOHUMAaTh MHUP C MO3UITUN APYTOro
YeJI0BEKa;

"Hemeraiuie") B COOTBETCTBUM C NpaBHJIaMU TEXHHUKH O€30MaCHOCTH NPH OOpaIEHHH C
BEIECTBAMH U JIAOOPATOPHBIM 00OpYAOBaHUEM; MPEACTABITH PE3YJbTaThl XUMHYECKOTO
SKCIEPUMEHTA B (DOpMeE 3aIiCH YPaBHEHHH COOTBETCTBYIOIIHNX PEaKIHi M (OPMYIHPOBATH
BEIBOJIBI HA OCHOBE ATHX PE3YIIbTATOB

OK 07.
CoJielicTBOBaTh
COXPaHCHHIO

OKpy Xarolen
cpensl,
pecypcocOepekeH
W0, TPUMEHSTH
3HAHUS 00
H3MEHEHUHN
KJIMMarTa,
MIPUHIHUIIBI
OepexKIMBOTO
MIPOU3BOJICTRA,

3¢ heKTHBHO
JICHCTBOBATH B
Ype3BhIYAHBIX
CUTYAIHSIX

B 06s1acTH 3K010THYECKOT0 BOCTIUTAHUS:

- cOPMUPOBAHHOCTD FKOJIOTUUECKON KYJIbTYphI, IOHUMAaHKE
BIIMSAHUSA COIIMAJIbHO-3KOHOMHUYECCKUX Mpo1ECCOB Ha
COCTOSIHME TPUPOJHOM M COLMAIbHOM Cpejbl, OCO3HaHUE
TII00ANTBEHOTO XapaKTepa KOJIOTHISCKHUX TIPOOIIeM;

- IUNTAHUPOBAHHE M OCYIIECTBIICHIE ACUCTBHUI B OKPYKAFOIIEH
cpele Ha OCHOBE 3HAHHUA IIeNiell yCTOWYHBOTO pPAa3BUTHUS
YEIIOBEUCCTBA;

AKTUBHOE HENPHUATHEC JCHCTBUH, NPHUHOCAIINX  BpeX
OKpy>Karouieil cpene;

- YMCHHEC IPOTHO3UPOBATH He6HaFOHpI/IHTHLIe OKOJIOTUYECKUEC
MOCJIEACTBYS IIPEAIPUHUMAEMBIX JEICTBUI, IPEAOTBPAILATh
ux;

- pacoimpeHue OIlbITa ACATCIIBHOCTHU DYKOJIOTHYECKOH
HaINpPaBJICHHOCTH;

- OBJaJCHHE HaBBIKAMH  y4eOHO-HCCIEIOBATEIbCKOM,
MIPOEKTHOM U COIIMANILHOM I TENILHOCTH;

- copMupoBaTh MPEACTABJICHUS: O XUMHYCCKOW COCTABJIAIONICH €CTECTBCHHOHAYYHOU
KapTUHBI MUPA, POJIM XUMHUH B TIO3HAHUU SIBICHUH MPUPOIBI, B GOPMUPOBAHUU MBIIIUICHUS U
KyJIbTYpBl JUYHOCTH, €€ (DYHKIIMOHAILHON TPaMOTHOCTH, HEOOXOIMMOHN HJsl pemeHus
MPAKTUYECKHUX 3a7ad M JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0pPOBBIO U
MIPUPOIHON cpere;

- YMETb COOIOIaTh PABUIIA YKOJIOTHIECKH [EJIECO00pa3HOTO TTOBEICHUS B OBITY U TPYAOBOM
JIEATENBHOCTH B LEJAX COXPAHEHUS] CBOETrO 3J0POBbSl U OKPY)KAIOLIEH NMPUPOIHONU CpPEIbI;
YUYHUTBIBATh OMNACHOCTb BO3ACHCTBHUS Ha >KUBBIE OpPraHU3Mbl OIpPEAEICHHBIX BEIIECTB,
MIOHMMAasl CMBICJI TOKa3aTelNs MPeAEIbHON JOMYCTUMON KOHLIEHTpAL[U!

IIK

IIK 1.1. AHanmu3upoBaTh TpeOOBAHMS TEXHUIECKOTO
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3aJaHus Ha MPOCKTUPOBAHUC I_[I/I(I)I)OBBIX CHUCTCM.
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2. CTPYKTYPA U COOEPXXAHUE OBHIEOBPA3OBATEHBHOI71 JUCHUITJIIMHBI « XUMU STy
2.1. O6beM TMCUHUILTUHBI U BUABI Y4eOHOH padoThl

Bun yuyeoHoii padoTsl O6bem B yacax
O0bem oOpa3oBaTeIbHON MPOrpaMMbl JUCHUTIHHBI 84
B T.4.
CamocrosiTe/ibHasi padoTa 12
OcHOBHOe cojiep:kaHue 72
BT. 49..
TEOPETUYECKOE 00YUCHHE 30
MPaKTHYECKUE 3aHATH 18
71a00PaTOPHBIC 3aHATHUSL 10
KontponsHas pabora 4
IIpodeccnonanbHO-OPUEHTUPOBAHHOE CO/lePKAHUE (COAEepPKAHUE 4
NPUKJIATHOTO MOAYJISA)
BT. 4..
TEeopeTHIecKoe 00ydeHue 2
NpaKTHYECKUE 3aHITUS 2
KOHCYJIbTAIIHS 6
IpomexyTounas arrectanus: 1uddepeHIpOBaHHbBII 3a4eT 2

12




2.2. TemaTnyeckuii IJIaH U cojiep:kanune yueOHo qucuumianusl OY /.12 XUMUA

HaumeHnoBanue Copep:xanue yueOHOI0 MaTepHaJia, JIaGopaTopHbIe padoThl U MPAKTHYECKHUe 3aHATHUS, CAMOCTOATEIbHasA padoTa Oo0bem dopmupyemble
pa3iejioB H TEM 06yqa10umxc51, HHIII/lBl/II[yaJIbeIﬁ MPOEKT (ecvm npedycmompeno) qacoB KOMIIETCHIIUN
1 2 3 4
Pasznen 1. OcHOBBI CTPOEHMS BelLECTBA
Tema 1.1. Conep:xanne y4eGHOT0 MaTepHuaJa: OK 01
Crpoenue aToMoB 1 | CoBpeMeHHas Mojenb CTpoeHus aroma. CHUMBOIUYECKHM SI3BIK XUMHU. XUMHYECKUU DIIEMEHT.
XUMHIYIECKHUX OnextpoHHas KoH(urypamus aroma. Kmaccudukarms XUMHUYSCKHX 3JIEMEHTOB (s-, P-, O-371€MEHTHI).
9JIEMEHTOB M IPUPOJIa BanentHsie SJIEKTPOHBI. BanentHocTs. DneKTpoHHas npupofa  XUMHYECKOM CBSI3U.
XUMUYECKOH CBA3U ONEeKTPOOTPULIATEIBHOCTh. BUIBI XUMHUYECKONW CBA3M (KOBAJICHTHAsl, WMOHHAs, MeETaNInYecKas,
BOJIOPOJIHAS) 1 CITOCOOBI e¢ 00pa30BaHUSI.
IIpakTHyeckue, JJadOpaTOPHbIE 3aHATHUS:
1 P 1. Pemenue 3agaHuil Ha MCHOJB30BAHHE XUMUYECKON CUMBOJIMKM M Ha3BaHUU COENMHEHHUM IO 1
HOMEHKJIATyp€ MEKIyHAPOIHOTO COI03a TEOPETUUECKON U MPUKJIIAJJHON XUMHUU U TPUBUAJIBHBIX HA3BaHUI
JUTSI COCTABJICHUSI XUMUYECKUX (POPMYJT IBYXaTOMHBIX COCIUHEHUN (OKCHIOB, CYIb(MHUA0B, TUAPUIOB U
T.I1.) ¥ IPYTUX HEOPTaHUIECKUX COSAMHEHNH OTAEIBHBIX KIACCOB.
[IpakTHueckue 3a1aHus HA YCTAHOBJICHHUE CBS3U MEXIY CTPOCHUEM aTOMOB XMMHUYECKHUX 3JIEMEHTOB U
MEePUOIUYECKUM HM3MEHEHHUEM CBOWCTB XHMHUYECKHUX DJIEMEHTOB U MX COCIMHEHUU B COOTBETCTBUU C
nosioxeHueM llepruoandeckoi CUCTEMBI.
CamocrosiTesibHAs padoTa 00y4YaloIUXCs:
| 1
Tema 1.2. Conep:xaHue y4eGHOro MaTepuaJia: OK 01
Ilepuonuueckuit 2 [lepuoguueckas cucrtemMa xumuueckux osieMeHToB .M. Mengeneea. ®dusznueckuid CMbICH OK 02
3aKkoH u Tabmuima J[. 1. [Tepuonuueckoro 3akona JI.JMI. MenaeneeBa. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHMHYECKHUX
Menneneena AJIEMEHTOB, O0pa3yeMbIX HMH TIPOCTHIX W CJOXHBIX BEHIECTB B COOTBETCTBUU C IIOJIOKEHUEM
XUMUYECKOTo dieMeHTa B Ilepmomnueckoit cucremMe. MUPOBO33PEHUECKOE W HAyYHOE 3HAYCHUE
[lepuonuueckoro 3akona J[.M. Menneneea. I[lpornossr JI.M. MenneneeBa. OTKpBITHE HOBBIX
XUMUYECKUX 3JIEMEHTOB
IIpakTHyeckue, JJadOpATOPHbIE 3aHITHUS:
2 IIP 2. Pemenne mpakTHKO-OPUEHTHPOBAHHBIX TEOPETUUCCKUX 3aJaHII Ha XapaKTEPU3AIIUI0 XUMUIECKUX 1
3JIEMEHTOB «MeTra/uinyeckue / HeMeTa/UIMYeCKUe CBOWCTBA, SJICKTPOOTPUIIATEILHOCTh XUMHUYECKHX
3JIEMEHTOB B COOTBETCTBHUU C UX AJIIEKTPOHHBIM CTPOCHUEM U IOJIOKEHHEM B MEPUOJUYECKON cucTeMe
xumudeckux dementoB .M. MennaeneeBay
CamocTosiTe1bHast padoTa 00y4Yarouuxcs:
| 1
Pa3znes 2. CTpoeHue U CBOiCTBAa HEOPTAHNYECKHX BEUIECTB
Tema 2.1. Conep:xaHue y4eGHOro MaTepuaJia: OK 01
Knaccudukanus, 3 | llpenmer Heopranmyeckoi xumuu. Knaccudukamnus HeOpraHMYeCKUX BemlecTB. IIpocThie W CIOXHBIC OK 02

HOMCHKJIATypa U

BCIICCTBA. (OCHOBHBIE KJIACCHI CJIOXKHBIX BCIICCTB (OKCI/I}_IBI, THUAPOKCUIBI, KUCJIOTHI, COJ'II/I). BzaumMocBs3b
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CTpOCHUE
HEOPTraHHYECKUX
BCIICCTB

HEOPraHWYECKUX BEIECTB. ATperaTHble COCTOSHUS BelecTBa. Kprucranmndeckue v aMop(HBIE BEIIECTBA.
THMBl KPUCTAJUTUYECKUX PENICTOK (aTOMHAs, MOJEKYJsIpHasi, WOHHAs, METaJUIM4ecKas). 3aBHCUMOCTb
(U3NYECKUX CBOMCTB BEIIECTBA OT THMA KPUCTAJUTMYCCKOW pPEIETKH. 3aBHCUMOCTh XHMHUYECKOW
AKTUBHOCTH BEIICCTB OT BHJIa XWMHUYECKOH CBSI3M M THUMNA KPUCTAJUIMYECKOW perieTku. [IpuauHbI
MHOT000pa3usi BEIIEeCTB

IIpa

KTHYECKHE, Ja0opaTopHbIe 3aHATHS:

P 3. HomeHknarypa HEOPraHWYECKMX BEIIECTB: HAa3BAHHE BEHIECTBA MCXOIS M3 MX XHMHUYECKOM
(hopMyIBI WIIN COCTaBIICHHE XUMUYECKOH POPMYITBI HCXOMs U3 Ha3BaHUS BEIIECCTBA 1O MEKIyHapOTHON
(MIOITAK) nnu TpuBHaIbHONH HOMEHKIIATYpe.

Pemenne mpakTHYECKHX 3aJaHWH MO KiIACCH(UKAMHM, HOMEHKJIATYpe W XUMHYECKUM (opmymnam
HEOPraHMYECKNX BEIIECTB PA3IMYHBIX KJIACCOB (yrapHbBIM ra3, yIJICKHCIBIA ra3, aMMHak, TalleHas
W3BECTh, HETAIICHAs] H3BECTh, IIUTHEBAS COJIa U IPYTUX): HA3bIBATh M COCTABIATH (POPMYITBI XUMHUECKIX

BCHICCTB, ONPEACIATH NMPUHAAJIC)KHOCTD K KJIACCy.

CamocrositesibHAs padoTa 00y4YaloOIUXCs:

Tema 2.2. dusuxo-
XUMHYECKHE
CBOMCTBaA
HEOPTaHUICCKUX
BEIISCTB

Coaep:kaHue y4eGHOro MaTepuaJa:

5

Meramnsl. O6mue ¢u3ndeckrne U XUMHYECKHe CBOMCTBa MeTammoB. CocoObl MONy4eHus. 3HaueHHe
METAaJUIOB M HEMETAJUIOB B IPUPOAE U KU3HEIEATEIBHOCTU YeJIOBEKa U OpraHnn3MoB. Kopposus MeTanios:
BUJIbI KOPPO3HH, CLIOCOOBI 3aIIUTHl METAJUIOB OT KOPPO3HH

Hemeramier. O6uue puznyeckre 1 XUMUYECKHe CBOMCTBA HEMETAIUIOB. THUIIMYHBIE CBOICTBAa HEMeTaIIoB [V—
VII rpymnm. Kiaccudukanus 1 HOMEHKIIaTypa coeIMHeHHI HeMeTauioB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB
B IIPUPOJIE

XUMUYECKHEe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB (OKCHUIOB, THAPOKCUIOB, KUCIIOT, CONEH
U 7p.). 3aKOHOMEPHOCTH B W3MEHEHUHM CBOMCTB MPOCTHIX BEIUIECTB, BOJOPOJIHBIX COEAMHEHHUH, BBICIIUX
OKCHJIOB ¥ THIPOKCHUIOB

IIpa

KTHYECCKHE, naﬁopaTopHMe 3AHATHUSA

IIP 4. CocraBnenue ypaBHEHUH XUMHUYECKUX PEAKIIUI C yIaCTHEM MPOCTHIX U CIIOKHBIX HEOPTaHMYECKUX
BEIIECTB: METAJNIOB W HEMETaNIOB; OKCHIIOB METAJUIOB, HEMETAUIOB W aMQOTEPHBIX 3JEMEHTOB;
HEOPraHUYECKUX KHCJIOT, OCHOBAaHHUM U aM(OTEPHBIX THIAPOKCUIOB; HEOPraHUYECKHX COJICH,
XapaKTEPU3YIOIIMX UX CBOWCTBA.

IIP 5. PeuieHre npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUIl HA CBOICTBA, COCTAaB, MOIYYCHUE
u 0e30MacHOe WCIONh30BAHHE BAXXHEHIIUX HEOPTaHWYECKUX BEIIECTB B OBITY M IPAKTHYECKOMH
JIeSITeJIbHOCTH YeJIOBEKA

CamocrosiTesibHasi paboTa 00y4alOUIUXCH:

OK 01
OK 02

Tema 2.3.
Wnentuduxanus

Conep:kaHne y4eGHOr0o MaTepuaJa:

l'[paKanecmle, naﬁopaToprle 3AHATHA:

OK 01
OK 02
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HEOPTraHUYECKHUX 9 | JIP 1. «<neHTuduKanus HCOPraHUUECKUX BEIICCTBY. OK 04
BEILIECTB PemieHne sKCnepUMEHTalIbHBIX 3aJad IO XUMHUYECKHM CBOWCTBAM METAJUIOB U HEMETAJJIOB, IIO
PacCIIO3HABAHUIO U MOIYYEHUIO COCIMHEHUN METANIOB U HEMETAILIIOB.
Wnentudukanuss HEOPraHWYECKHUX BEIIECTB C HCIONB30BAaHHEM HX (H3HKO-XUMHYECKHX CBOWCTB,
XapaKTepHBIX KadeCTBEHHBIX peakinii. KauecTBeHHbIE peakimu Ha cynb(dar-, kKapOoHAT- W XIOPHU-
AHUOHBI, HA KATUOH AMMOHHS
KoHTposbHBIE padoThI:
10 | KP 1 BemecTBa u ux CBOHCTBa
CamocTosiTe1bHasi padoTa 00y4YaroLIUXCs:
Pa3znen 3. XumMnuecKkue peakunu
Coaep:xkanue yue0HOro MaTepuaJja: OK 01
11 | Knaccudpukanys ¥ TUOBI XUMHYECKHX PEaKLHMi C ydyacTHEM HeopraHmueckux BemiecTB. CocTaBiieHHE OK 02
YpaBHEHUH peakIHuid COCNWHEHUs, pa3JOXKeHHs, 3aMemleHus, OOMeHa, B T.d. peaKIuid TOPEHHS,
OKHUCIIEHUA-BOCCTAHOBIICHUS.
VYpaBHEHUs OKHUCIEHUSA-BOCCTaHOBIEHUA. CreneHb oOKuciaeHUs. OKUCIUTENh U BOCCTAHOBUTEID.
CocTraBiieHUE U YpaBHUBAHUE OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLUIl METOAOM 3JIEKTPOHHOIO
Oananca. OKHCIUTENBHO-BOCCTAHOBUTEbHBIC PEAKIMU B MPHUPOC, MPOU3BOJCTBEHHBIX NpOLECCaX M
Tema 3.1. JKU3HENEATEIbHOCTU OPraHU3MOB
Turmsr xumuueckux | IIpakTuyeckne, JJ1adopaTopHble 3aHITHSI:
peakuii 12 | IIP 6. KonnuecTBeHHbIE OTHOUIEHUS! B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUU U PACUETHI
[I0 YPABHEHUAM XMMMUYECKHMX peakuui. Monb Kak €IMHMIIA KOJMYecTBa BelecTsa. MoJsipHas macca.
3aKOHBI COXpaHEHHs] MAacChl U dHEeprud. 3aKoH ABorajgpo. MosspHbii 00beM razoB. OTHOCHTEIbHAS
TUIOTHOCTH Ta30B. PacueTsl Mo ypaBHEHUSM XMUMHUYECKUX PEaKIHi C MCIIOJIB30BaHUEM MAacChl, 00beMa
(HOpMaJTbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA
13 | OP 7 CocraBnenue ypaBuenuit OBP
CaM|OCTOﬂTe.H]>Haﬂ padora o0yyaroumuxcs:
Coaep:xkanue yue0HOro MaTepuaJa: OK 01
14 | Teopus snexTpoiauTHYECKON nucconnannu. VoHBI. DIEKTPONUTHI, HEANEKTPOIUTHL. Peakiinu HOHHOTO OK 04

Tema 3.2.
DIEKTPOIUTHYECKAS
JUCCOLANA U
MOHHBIA 00MEH

obmena. CocTapieHHEe peaklIuid MOHHOTO OOMEHa MYTeM COCTAaBJICHHS HMX IOJHBIX M COKpAIlEHHBIX
MOHHBIX ypaBHeHUH. KHCI0THO-0CHOBHBIE peakluy. 3ajaHusl Ha COCTaBJICHHE HOHHBIX peaKkyi

HpaKTuquKue, naﬁopaToprle 3AHATHA:

15

JIP 2. “THIbI XUMHYIECKUX PEAKITHit”.

HUccnenoranne THMOB (IO COCTABY U KOJMYECTBY UCXOTHBIX U OOPA3yIOIIMUXCS BEIIECTB) U MPU3HAKOB
XUMHAYEeCKHX peaknuii. [IpoBenenre peakinii HOHHOTO 0OMEHa, OIpeIeIeHre CPEIBI BOIHBIX PACTBOPOB.
3aaHns Ha COCTABIICHUE MOHHBIX PEaKITHi

CamocrosiTejibHasi paboTa 00y4aloImuXCcs:
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Pa3nea 4. KuneTnyeckne 1 TepMOANHAMHYECKHE 3AKOHOMEPHOCTH MPOTEeKAHUSI XMMHYECKHX pPeaKIui

Copep:xaHue y4eOHOI0 MaTepHaJia: OK 01
16 | CxopocTh peaknuu, €€ 3aBHCHMOCTh OT Pa3lWYHBIX (AKTOPOB: MPHUPOIBl PEATHPYIONINX BEIIECTB, OK 02
KOHICHTpAllMM PEArupyroIIUX BEIIECTB, TEMIEPAaTypsl M IUIOMAAH PEAKIHOHHONW IOBEPXHOCTH.
TemnoBbie 3QPEKTH XUMUYECKUX Peakuil. IK30- U IHAOTEPMHUUECKHUE, PEAKIIH.
OobparumocTh peakiuii. XUMHUUECKoe paBHOBECHE H €TO CMEIICHUE MO ACHCTBHEM Pa3IMUHBIX (DaKTOPOB
(KOHLIEHTpaLusl PEareHTOB WM NPOAYKTOB pEakUWu, MAaBJICHHE, TeMIlepaTypa) Uil CO3HaHUs
Tema 4.1, Cropocts ONTUMAJIBHBIX YCIOBUM MPOTEKaHUsI XUMUYECKHUX nTpoueccos. [Tpunnun Jle [arense.
;gngfgmx IIpakTHyeckue, 1a00paTOpHbIC 3aHATHS:
XHMIUecKoe 17 | P 8. PemeHrie mMpakTUKO-OPHEHTHUPOBAHHBIX 33aaHUil HA aHaiu3 (akmopos, eIusiouux Ha usmeHeHue
paBHOBECHE ckopocmu Xumuyeckou peaxyuu, B T.4. C IO3ALIUN 3KOJIOTUIECKH uenecoo6pa31v{oro [IOBeIHNS B OBITY U
TPYAOBOH IEATENBHOCTH B LENIAX COXPAaHEHHS CBOETO 3I0POBBS M OKPYXKaIOIIEeH IPUPOJHON Cpebl.
PemeHne mnpakTHKO-OpUEHTUPOBAHHBIX 3aJaHUil Ha npuMmeHeHue npuHuuna Jle-Illatense s
HaXO>KICHUS HAMpaBlICHHUS CMEIICHUS PABHOBECHS XUMHUECKOW PEaKINU U aHAIN3 (PaKTOPOB, BIUSIOLINX
Ha CMEIIEHNE XMMHYECKOTO PAaBHOBECHUS
CaM|OCTOﬂTeJ1bHaﬂ paboTa o0y4yaluuxcs:
Pa3znea S. PacTBopbl
Conep:kaHne y4e0HOT0 MaTepHaJa:
18 | PacTBopenue kak (hU3MKO-XMMHUYECKUH mponecc. PactBopbl. CrnocoObl MPUTOTOBIEHUS PacTBOPOB. OK 01
Tema 5.1. Homsmie o PactBopuMocTs. MaccoBast 1011 paCTBOPEHHOI'O BELLIECTBA. Civn,lcn MOKa3aTelis NPEeAEIbHO AOIMyCTUMON OK 02
PaCTBOPAX KOHIIEHTPALMH U €r0 MCII0JIb30BaHUE B OLICHKE SKOJIOTHUECKOH 0€301acCHOCTH. OK 07
Hpa|1canec1me, naﬁopaTopHMe 3AHATHUA:
CaM|OCTOﬂTeJ'l])Haﬂ paboTa o0yuyarommxcs:
Cojepxanue y4eOHOro Marepuajia: OK 01
OK 02
IIpakTnyeckue, JadopaTopHbIe 3AHATHSA: OK 04
Tema 5.2. 19 | JP 5. «[IpurotoBieHre pacTBOPOBY.
HUccnenosanue IIpuroToBneHue pacTBOPOB 3aJaHHOM (MaccoBOl, %) KOHLEHTpaLuH (C MPaKTHKO-OPUEHTHPOBAHHBIMU
CBOMCTB PacTBOpPOB BOIIPOCAMHM) M OMpeJieNIEHHE CPelbl BOAHBIX PACTBOPOB.
PemieHue 3a1a4 Ha IPUTOTOBJIEHHE PACTBOPOB
CamocrosiTe1bHast padoTa 00y4aroHuXCs:
Pa3nen 6. CTpoeHue U CBOiicTBA OPraHUYeCKUX BelleCTB
Conep:xanue y4eOHOI0 MaTepHaJia: OK 01

TeMma 6.1.

20 | MMosiBneHye ¥ pa3BHTHE OPraHHYECKONH XMMHH Kak HayKi. IIpeaMeT opraHmueckoi xummm. Mecto u
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Kunaccuduxkarus,
CTPOCHHUE U
HOMEHKJIaTypa
OpPraHUYECKUX
BEIIECTB

3HAQUYEHHUE OPTaHUYECKON XUMUU B CUCTEME €CTECTBEHHBIX HayK.

XHUMHYECKOe CTPOEHHE KaK MOPSAINOK COEAMHEHWS aTOMOB B MOJIEKYJE€ COTJIACHO WX BAJIEHTHOCTH.
OCHOBHEBIE TIOJIOKEHUSI TEOPUH XUMHUYECKOTO CTPOCHHUSI OpraHmveckux coeamHeHuii A.M. bytmeposa.
VraepoaHblii CKeNeT OPraHUuYeCKOW MOJEKYNbl. 3aBUCHMOCTh CBOWCTB BEIIECTB OT XHMHYECKOTO
CTpoeHwus MoJeKy. Mizomepus U H30MepBhl.

[TonsiTre o pyHKIHOHANEHOM TpyTITie. Pagukan. [IpuHIHITEI KaccupUKAIN OPraHUIECKINX COSAMHEHNUH.
MexayHapoiHasi HOMCHKJIATYpa U MPUHIIUITEI HOMEHKIIATYPBI OPTaHU4eCKUX coenuHeHud. [lonstue 00
a30TCOJICpXKAIIUX COSTUHCHUSAX, OMOJIOTMYSCKU aKTUBHBIX BEIECTBaX (YIIEBOIaX, )KUpax, OelIKax u Jp.),
BBICOKOMOJIEKYIIIPHBIX COeTMHEHMSIX (MOHOMED, ITOJIMMED, CTPYKTYPHOE 3BEHO)

IIpa

KTHYeCKHe, JIAGopaTopHbIe 3aHATHS:

21

P 7. HomeHKkmaTypa OpraHiYecKuX COeNNHEHNH OTAENBHBIX KIaccoB (HACHIIIEHHBIC, HEHACHIIIICHHBIE H
apOMaTHYECKUE YIJICEBOAOPOMIBI, CIIUPTHI, (DEHOJIBI, albIeru/bl, KETOHbI, KAPOOHOBBIE KUCIIOTHI M JIp.)
CocTaBrieHre TIONHBIX W COKPAIICHHBIX CTPYKTYPHBIX (DOPMYN OpPraHWYeCKHX BEIIECTB OTACIBbHBIX
KJIACCOB, HWCIONB3yS WX HAa3BaHHUA IO CHUCTEMAaTHYeCKOW W TPHBHAIBHOW HOMEHKIAType (ITHIICH,
aleTwieH, MIHIepuH, (eHod, (GopManbaerua, yKCycHas KHUCIIOTa, TIWIMH). PacueTsl mpocTeiimieit
(hopMyJIbI OPraHMYECKOM MOJICKYJIBI, HCXOJIS M3 3JICMEHTHOTO cocTaBa (B %)

CamocrosiTesibHAs padoTa 00y4YaloOIUXCs:

Tema 6.2. CBoiicTBa
OpTraHUYECKUX
COCTUHEHUN

Coaep:xaHue y4eOHOTro MaTepuaJa:

22

®DOU3NKO-XUMUUECKAE CBOMCTBA OPraHUYECKUX COCAMHEHUH OTICIBHBIX KJIAcCOB (OCOOCHHOCTH
KJIaccu(UKalMy 1 HOMEHKIATYpbl BHYTPH KJIacca; TOMOJIOTHUECKUH psia ¥ o0mas popmyna; H30MepHs;
(usnveckue cBOMCTBA; XUMUIECKHE CBOMCTBA; CIIOCOOBI MOTYUYEHUS):

— TIpeAeNbHbIE YTIIEBOJOPOAbI (IKaHBI U IMKJIOAJIKAHbI). ['OpeHHe MeTaHa KaKk OJUH W3 OCHOBHBIX
WCTOYHUKOB TEIlIa B POMBINUIEHHOCTH 1 ObITy. CBOWCTBA MPUPOTHBIX YIIIEBOJIOPOAOB, HAXOXKICHUE B
MIPUPOJIE Y IPUMEHEHUE ATIKAHOB;

— HeTpeeNbHbIe (aJIKEHBI, AJIKMHBI U aJTKaJANEHbl) U apOMaTHYECKHe YIIIeBOAOPOIbI. [ opeHne aneTuneHa
KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHH ISl CBAPKHU M PE3KH METAJIOB

23

OU3NKO-XUMUYECKAE CBOMCTBA OPraHWYECKUX COEAMHEHWH OTJENBHBIX KIAcCOB (OCOOEHHOCTH
KIJIACCU(UKAIIMA 1 HOMEHKJIATYPhl BHYTPH KIIAcCa; TOMOJIOTHYECKHHA psA U 001mas (hopMyIa; H30MepHs;
(huzMuecKre CBONCTBA; XUMHUUCCKHUE CBOMCTBA; CIIOCOOBI MOTYyUCHHS):

— KUCIIOPOJICOIeprKalllue COeTUHEHUS (CIUPTHI B (DeHOIbI, KapOOHOBBIE KHCIOTHI M A(UPHI, AlTbJACTH/IHI U
KETOHBI, JKUpBI, yrieBoasl). [IpakTuueckoe mNpUMEHEHHE OSTHICHIVIMKONS, TJIHULIEpHHa, (eHoa.
[Mpumenenue QopManpieryia, areTalbleriia, YKCYCHOW KHCIOTB. Mplla KaK COJM  BBICHIHX
KapOOHOBBIX KHUCJIOT. MOIOIIIe CBOHCTBA MbLIIA

24

OU3NKO-XUMUYECKHE CBOWCTBA OPraHUYECKUX COCAMHEHHH OTIENbHBIX KiIaccoB (0COOCHHOCTH
KJaccu(UKalMd 1 HOMEHKIATYpbl BHYTPH KJIAcCa; TOMOJIOTHUECKUH psia M o0mas popmyna; H3oMepHus;
(du3nUecKue CBOWCTBA; XMMUYECKHE CBOMCTBA; CITOCOOBI TIOITY4CHHUSI):

— a30TcojiepKaliiue COeANHEHNs (aMIHBI 1 aMHUHOKHUCIOTHI, 0€TIKH). BRICOKOMONIEKYISIpHBIE COeTMHEHHSI

OK 01
OK 02
OK 04
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(cuHTeTHYECKHE U OMOIOTHYECKU-aKTUBHBIE). MOHOMEp, TIOIUMED, CTPYKTYpHOE 3BeHO. [lonnmepurzamus
ITUJIEHA KaK OCHOBHOE HAIIPABJICHUE €TI0 MCIIOIb30BAHUSL.
I'eHeTndeckas cBA3b MEXAY KIacCaMU OPraHUYeCKHX COeMHEHUN

IIpakTHYeckue, 1a60paTOPHbIE 3aHATHS:

25

ITP 8. CBoiicTBa OpraHWYECKHWX COEAMHEHUH OTAENBHBIX KJIACCOB (TPHBHANBHAS W MEXIyHApOIHAS
HOMEHKJIATypa, XUMHUYECKHE CBOWCTBA, CIIOCOOBI TOJIYYCHUS): TIPE/ICIIbHbIC (aJKaHbl U IHUKJIOAJIKAHBI),
HENpe/Ie/IbHbIC (AJIKCHBI, aJIKUHBI U aJKaJMCHbI) U apOMAaTHYECKUE YTIIEBOJOPOMbI, CIIUPTHI U (PSHOJIBI,
KapOOHOBBIE KUCIOTHI U D(PHUPHI, ANbETHIBI U KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI, BEICOKOMOJIEKYIISIPHBIE
COCIMHCHMS. 3aJaHusl Ha COCTaBJICHUE YPAaBHCHUU XMMUYECKUX PEAKIUU C YyJaCTHEM OpPraHHYEeCKUX
BEII[ECTB HA OCHOBAHHUM UX COCTABA U CTPOCHUS

26

P 9. CocraBiieHHE CXEM peakIuii (B TOM YHCIIC IT0 NPEIIOKEHHBIM IICTIOYKaM IPEBPAIICHHIN),
XapaKTePU3YIONINX XUMHUECKHE CBOWCTBA OPraHUYEeCKUX COCAMHEHHI OTICIbHBIX KJIACCOB, CIIOCOOBI MX
IMOJIy4eHUsA W HA3BaHHUC OPraHNM4YCCKUX CO€I[HHCHI/II>'I 10 TpHBHaJ’ILHOfI HIIn MencnyHapo;[Hoﬁ
CHCTEMaTHYEeCKO HOMEHKIIAType.

Penienne npakTHKO-OPHEHTUPOBAHHBIX TCOPETHUCCKUX 33/ TaHUI HAa CBOMCTBA OPraHUYECKUX COCTUHCHU I
OTJICNBHBIX KJIACCOB

27

JIP 3. “TIpeBpaliieHusi OpraHUYeCKHUX BEIIECTB P HarpeBaHuu".
[TonydyeHne STHICHA U M3ydYeHHE ero CBOMCTB. MoIeIMpOBaHIEe MOJIEKYII i XUMHUUYECKHX TIPEBPAIICHHI
Ha MPUMepe 3TaHa, ITHIICHA, ALCTHIICHA U JP.

CamMocrosTe/bHas padoTa 00y4YaroLINXcs:

Tema 6.3.
Wnentuduxaryst
OpPraHUYECKUX
BEIIECTB, UX
3HAYEHHE U
MIPUMEHEHUE B
OBITOBOH U
MIPOU3BOJICTBEHHOM
EITENBHOCTH
yeI0BeKa

Coaep:xanue y4eOHOro MaTepuaJa:

28

buooprannyeckue coenunenus. [Ipumenenue u Onosorndeckast poib yrieBoaoB. OKUCIEHNE YTIIeBOA0B
— MCTOYHMK SHEPTUH KUBBIX opraHu3mMoB. O0sacTy NIpUMEHEHHUsI aMUHOKHUCIOT. [IpeBpaenns 6enkos
UMM B opraHu3me. buonormveckue ¢yHknuu OenkoB. buonormyeckwe QyHKIHMHA XKUpoB. Poib
OpPraHMYECKOW XMMHHU B PEIICHUM MPOOJieM MHUIIEBONH Oe30macHOCTH. PoJib OpraHMYecKOd XUMHH B
pelIeHnu TpodsieM dHEepPreTHYeckord Oe30MacHOCTH, B Pa3BUTUM MEIWIMHBI, CO3JAaHHH HOBBIX
MaTepHajoB, HOBBIX HCTOYHMKOB OJHEPruu (ajbTEpHATHBHBIE HWCTOYHUKH 3Hepruu). OmacHOCTbH
BO3/IEMICTBUA Ha JKMBbIE OpPraHM3MBl OPTaHWYECKHX BEIIECTB OTAENBHBIX KIJIACCOB (YTJIEBOAOPOIHI,
CIUPTHI, (DEHOIBI, XJIOPOPTAaHUIECKHE MTPOU3BOIHBIE, ajbJACTHABI U JP.), CMBIC ITOKa3aTels MMpeneIbHO
JIONYCTUMON KOHUEHTPALIMU

HpaRaneCKne, HaﬁOpaTOprle SAHATHUA:

29

JIP 4. “UnentrduKanns OpraHnIecKuX COSAMHEHHH OTAETBHBIX KITacCOB”

Wnentudukanys OpraHMueCKUX COSIUHEHUN OTCNIbHBIX KJIACCOB (Ha MpUMEpe ajibIeruI0B, Kpaxmala,
YKCYCHOM KHCIJIOTHI, OJIKOB | T.I1.) C UCIOJb30BaHUEM UX (DPU3NKO-XUMUYECKHX CBOMCTB U XapaKTEPHbIX
KaueCTBeHHbIX peaknuid. [leHarypanus Oenka mpu HarpeBaHuW. [IBeTHBIE peakiuu OEIKOB.
Bo3HMKHOBEHME aHAJTUTUYECKOIO CUTHAJIA C TOYKHU 3PEHUS XUMHUYECKHUX IPOILIECCOB MPU MPOTEKAaHWUU
Ka4eCTBEHHOM peakIlny, MO3BOJISIIONICH WICHTH(OUIIMPOBATH NMPEJI0KEHHBIE OpPraHUYECKUE BEIISCTBA

OK 01
OK 02
OK 04

18




KoHTpoJibHbIE padoThI:

30 |

KP 2. CTpykTypa 1 CBOWCTBa OPraHNYECKUX BEIIECTB 2
CamocrosTe/lbHas padoTa 00y4YaroONInuXcs:
| 1
IIpodeccrnonaiLHO-OPHMEHTHPOBAHHOE COleP:KaHue (Coep:KaHue MPUKJIATHOTO MOIYJISA)
Paznen 7. Xumus B ObITY M IPOM3BOJICTBEHHOM 1eSITEJIbHOCTH YeJIOBEKA
Copaep:xanue yueOHOT0 MaTepHaJa: OK 01
31 | Hogeiimme HOCTIKEHUS XUMHUYECKOH HAYKH M XUMHUYECKOW TEXHOJOTWH. Pois XuMuu B obecriedeHnn OK 02
9KOJIOTHYECKOW, SHEPreTUIECKOH M MHIIEBO 0€30MacHOCTH, pa3BUTHH MeauluHbl. [IpaBuna nmoucka u 2 OK 04
aHalM3a XMMUYECKOH HH(OPMALIMU U3 Pa3INYHbIX HCTOYHUKOB (HayyHas 1 y4eOHO-HaydHas JINTepaTypa, OK 07
CpeIcTBa MacCcoBOM mHGoOpManwy, ceTh HTEepHET)
Tema 7.1 Xwumusa B Tl 6 3 1IK 1.3
BbiTy " PaKTH'ecKHe, 1260paTOPHbIe 3AHATHSL: _ _
IPOH3BONCTREHHOM 32 | IIP 11. Ilouck u aHAJIA3 KEHACOB O NPUMEHEHHN XAMHECKHX BELECTE M TEXHOIOTHH C Y4ETOM Oynmyei
CATEIBHOCTH npodecCHOHANBLHON AEATENLHOCTH 110 TEMaM: BaKHEHIIINE CTPOUTENbHBIE MAaTEPHANIbI, KOHCTPYKLIIMOHHBIE
EIIOBEKA MaTepHajbl, KPacKu, CTEKJI0, KepaMHKa, MaTepHaibl AJs 3JEKTPOHUKH, HAHOMATEPHaJbl, TEKCTHUIIbLHBIC 5
BOJIOKHA, UCTOUYHUKHU PHEPrUH, OPraHUYECKUEe M MHUHEpalbHbIe yIOOpEHUs, JIEKapCTBEHHBIEC BELIECCTBA,
OBITOBAsT XUMUSL.
3amura: IIpencraBienne pe3ynbTaToB pelieHns KeHcoB B (hopMe MUHHI-TOKIIAa C TIpe3eHTaIuei
CamocrosiTesibHAs padoTa 00y4YaloIUXCs:
1
Kouncyabranus 6
33 | duddepeHumpoBaHHbIii 3a4eT 2
42 30 12
BCEI'O: 84
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3. YCJIOBUA PEAJIM3ALIMU TTPOI'PAMMBI OBILIEOBPA30OBATEJIbHOM TUCIUATIIIMHBI

3.1. TpeGoBaHUSI K MUHIMAJIBHOMY MAaTePHAJIBHO-TEXHHYECKOMY 00ecle4eHNI0

Jns peanuzanyy MpOrpaMMbl JUCLUUIUIMHBL JOJDKHBI OBITH INIPEJYCMOTPEHBI CIIEAYIOIIHUE
crenratbHbIC TOMEIICHNS: YIeOHbIH KaOWHEeT XUMUHU H/WH yaeOHOM XUMIUIecKoii TabopaTopun.
Oo0opynoBanue yuyeOHOro kadunera (HarJsigiHble MOCOOMsI): HAOOPHI MIAPOCTEPIKHEBBIX MOJIEIEH
MOJIEKYJI, MOJENHN KPHUCTAJUIMYECKUX PEIIETOK, KOJUIEKIUH IHPOCTBIX M CIOXHBIX BEIIECTB H/WIH
KOJUIEKIIMH TIOJIMMEPOB; KOJUIEKIUSI TOPHBIX IOPOJ W MHHepanoB, Tabnuna MeHzeneeBa, ydeOHbIe
¢mreMBL, E(POBEIE 00pa30BaTEIEHBIC PECYPCHI.

Texnndeckue cpeacTBa 00y4eHHsI: KOMIIBIOTEP C YCTPONCTBAMU BOCHPOM3BEACHUS 3BYKa,
IPUHTEP, MYJIbTHUMEAMA-TIPOEKTOP C 3KpaHOM, MyJIbTHUMEAUHHass JOCKa, yKa3Ka-Ipe3eHTep Ui
NIPE3EHTALUN.

OOopynoBanue naboparopuu MW padoyux MecT Ja0OPaTOPMM: MEH3YPKH, MHICTKU-
KamneJIbHUIBI, TEPMOMETPBI, MUKPOCKOI, JIYIIbl, NMPEAMETHbIE ¥ MOKPOBHBIE CTEKIIA, IUIAHIIETHI IS
KalenbHBIX peakiui, (UIbTpoBajbHAS Oymara, MPOMBIBAIKH, CTEKISIHHBbIC MPOOHMPKH, PE3MHOBBIC
poOKkH, (OHApUKH, HAOOP PEAKTHBOB, CTEKIISIHHBIC IMAJIOYKH, INTATUBBI JUIA HPOOHMPOK; MEPHBIE
LJIHHIPHI, BOPOHKH CTEKJITHHBIE, BOPOHKH JeNuTeNbHbIe mumnHApudeckue (50-100 M), crymku c
necTukoM, (aphopoBbIe YaIIKH, NMUHIETHI, (UIBTPE OyMaXKHbIE, BaTa, Mapiisi, 4acoBBIE CTEKIa,
NIEKTPOIUTUTKH, JTa0OPATOPHBIC IITATUBBI, CTUPTOBBIE TOPEJIKH, CIIUYKH, TPUOOP TS TOIYIEHHS ra30B
(wu mpoOupKa C Ta300TBOJHOW TPYOKOIt), JAepiKaTeNu Uil MPOOHPOK, CKISHKUA IS XPaHCHHS
PEaKkTUBOB, pa3faTovHble JOTKM; XxumMudeckue ctakadbl (50, 100 u 200 mu); mmarenw; MHHIETHI;
TUTeJIbHBIC IUILBL; CEKYHAOMEPHI (TaiiMepbl), MepHbie mpodupku (Ha 10—20 Mi1) u MepHbIe KoobI (25,
50, 100 u 200 mu1), BoAsiHast OaHs (WM TEPMOCTAT), CTCKISHHBIC MATOYKH, KOHUYCCKUE KOJOBI JIJIs
tutpoBaHud (50 m 100 Mi1); MHOUKATOpHBIE NOJOCKM Ui ompeneneHus pH u cranmapTHas
WHAWKATOpHAs MIKaJla; YHUBEPCAIbHBIA HHIUKATOP; muneTku Ha 1, 10, 50 mur (wmm go3zatopsi Ha 1, 5 u
10 wmi), OropeTKH Uil THTpPOBaHUS, MeauiuHckue mmpunbl Ha 100—150 mi, maGopaTtopHbIe W/HITH
aHaNMUTHYEeCKHe Bechl, pH-MeTphl, CymmibHbIH mKad, u 1p. 1abopatopHoe 000py10BaHHE.

3.2. UnpopmanmoHHoe o0ecniedeHre peaju3alui NPporpaMmMbl

1. Jns peanu3anuy NIporpamMMbl OMOMMOTEHYHBIH (OHA 00pa3oBaTENBHON OpraHu3aluu
JIOJDKEH MMETh IeYaTHbIE W/WJIM JJIEKTPOHHBIE 00pa3oBaTelibHble W WH(OPMALMOHHBIE PECYpChI,
pPEKOMEHIOBaHHbIE I MCIOJIb30BaHUS B 00pa30BaTeNbHOM Ipoliecce, He CTaplie 5 JeT ¢ MOMEHTa
H3JaHUS.

OcHoOBHbIE TeYaTHbIE H3AAHUSA
1. Axdunorenona, V. B. Xumusi: yueOHUK U NPaKTHKyM Juisi cpejiHero npodeccronansHoro oopasosanus / M. B.

An¢uHoreHoBa, A. B. babkos, B. A. [TonkoB. — 2-¢ u3., uctp. u gon. — Mocksa: M3marensctBo HOpaiit, 2022. —
291 c.

2. Ilerommxwna, H. A. O6mas xumust: yueoHuk 11 CIIO / H. A. llerommxuna, JI. B. MunaeBckas. — CaHKT-
[erepOypr: Jlans, 2021. — 164 c.

3. Hukombckuii, A. b. Xumus: yueOHUK M NPaKTUKYM /sl cpeAHero npodeccroHansHOro odpasoBanus / A. b.
Huxosbckuii, A. B. CyBopoB. — 2-e u3[., iepepad. u norn. — Mocksa: M3narenscto IOpaiit, 2022. — 507 c.

4. Xwumns: y9eOHUK 1711 CpeaHero npogeccnonaasHoro oopasosanms / FO. A. Jlebenes, I'. H. @anees, A. M. I'ory6es,
B. H. [llanoBau; o odmieii pemakuueii I'. H. @axeesa. — 2-¢ u3., nepepad. u mor. — Mocksa: M3gatenscto FOpaiir,
2022. — 431 c.

JlonojHuTeAbHbIE HCTOYHUKH
1. Xummsa. 10 xmacc. YrmyO6néuusiii ypoenb : yuebumk/ B.B. Epemmu, H.E. Ky3smenko, B.UM. Tepenwuw,

A.A. Iposnos, B.B. Jlyaun; mox pex. B.B. JIyuuna. — M.: IIpocsemienue, 2022. — 446, [2] c.: ui.

2. Xwumuns. 11 knacc. YrryOnéunsiii yposens : yueonnk/ B.B. Epemun, H.E. Ky3pmenxo, A.A. /Ipo3nos, B.B. Jlynus;
nop pexa. B.B. Jlyauna. — M.: [Ipoceemenue, 2022. — 478, [2] c.: ui.

3. Xwummns. Yriny0neHusiid yposenb. 10—11 kmaccsl: padouast nporpamma k nuaun Y MK B.B. Jlynuna: yue6Ho-
meronuueckoe nocodue / B.B. Epemun, A.A. JIpoznos, U.B. Epemuna, 9.10. Kepumos. — M.: JIpoda, 2017. — 324,
[1]c.

4. Meromudeckoe nocooue k yueonnky B. B. Epemuna, H. E. Ky3pmenko, B.U. Tepenuna, A. A. Jlpo3nosa u ap.
«Xumust. Yriryonenusiid ypoBeHb». 10 xkimace / B. B. Epemun, A.A. JIpo3nos, N.B. Epemuna, B. 1. Maxonunna, O. IO.
CumomnoBa, D.10. Kepumos. — M.: JIpoda, 2018. — 339 c. : m.



5. Meroauyeckoe nocobue k yueOnuky B. B. Epemuna, H. E. Ky3spmenko, A. A. JlpoznoBa u jap. «XuMus.
VYroyonenusiid ypoBeHb». 11 xmace / B. B. Epemun, A.A. [Iposnos, N.B. Epemnna, H.B. Bonkosa, H.B. ®upcrosa,
3.10. Kepumos. — M.: [Ipoda, 2018. — 423 c. : n.

6. T'ycena, E. B. Xumus gt CITO: yaebno-MeTommaeckoe mocodue / E. B. I'yceBa, M. P. 3uranmmna, /. . Kynmkosa.
— Kazans: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-2792-4. — TexcT: 31meKTpoHHbIH // JIaHb : 3IIeKTpOHHO-
oubmmoreuynas cuctema. — URL: https://e.lanbook.com/book/196096 (mata oGpamenus: 14.10.2022). — Pexum
JIOCTYyIa: JUIsl aBTOPU3. MOJIb30BaTENECH.

7. Yepnukosa, H. 10. Xumus B noctynHoM nzioxeHun: yueonoe nocooue st cro / H. 10. Uepuukosa. — 2-e 3.,
crep. — Cankr-IlerepOypr: Jlanp, 2022. — 316 ¢. — ISBN 978-5-8114-9500-9. — Tekct: 3nekTpoHHbIi // JlaHb:
3NEeKTPOHHO-O0ubMoTeunas cucrema. — URL: https://e.lanbook.com/book/195532 (nara obpamenus: 14.10.2022). —
Pexxum nocTyna: i1t aBTOpU3. MOJIb30BaTENCH.

8. IlleBHumpiHa, JI. B. Xummust: yaebnoe mocodwne / JI. B. lleBuunpina, A. 1. Amapaes. — HoBocubupek: HI'TY, 2017.
— 92 c. — ISBN 978-5-7782-3345-4. — Tekcr: anekTpoHHBIH // JlaHb: 31eKTpoHHO-OnOmmoTewnas cuctema. — URL:
https://e.lanbook.com/book/118505 (mata o6pamenns: 14.10.2022). — Pexkum mocTyma: IyIst aBTOPH3. MOJIB30BATENEH.
9. BbmmnoB, JI. H. Xumus: yaebnuk mis CIIO / JI. H. bimuos, U. JI. [lepdunosa, T. B. CokonoBa. — 2-¢ m311., cTep.
— Cankr-TlerepOypr: Jlans, 2021. — 260 c. — ISBN 978-5-8114-7904-7. — Texkct: 3nexTpoHHBINH // JlaHb:
ANIEKTPOHHO-OMOMHoTeuHas cuctema. — URL: https://e.lanbook.com/book/167183 (nata obpamenus: 14.10.2022). —
Pexxum noctyna: Juist aBTOpH3. OJIB30BATEICH.

10.T"abpuensH, O. C., JIsicoBa, I'. I'. Xumust: kHura i npenogaBaresst: yueod.-Meto. mocooue. — M. Akagemus,
2012.-332c.

11. YepuukoBa H. 0., Mewepsikoa E. B. Penraem 3amaun nmo xuMum camocTositesibHO: yuebnoe nocodue / H. 1O.
Yeprukosa, E. B. MemepskoBa — Cankt-IlerepOypr: Jlans, 2022. — 328 c.

12. Pe3nnkoB B. A. COOpHUK ympakHESHHI U 3a/1a4 TI0 OpraHWYecKOi XUMuu: yuyebHoe mocodue / B.A. Pe3HnkoB —
Cankr-IlerepOypr: Jlans, 2021. — 226 c.

13.Kamyctuna A. A., Xamsuenko U. I'., JIubanos B. B. O6mas u Heopranmueckas xumus. [Ipaktukym / A. A.
Kamyctuna, U. I'. Xamsuernko, B.B. JlubanoB — Cankt-IlerepOypr: Jlans, 2020. — 152 c.

14, Tabpuensu O.C. Xumus: yue0. g cryn. npod. yued. 3aBeaenuii / O.C. ['abpuensn, U.I'. OctpoymoB. — M.,
2016.- 256 c.

15. Tabpuensa O.C. Xumus st npodeccHil ¥ CHenualbHOCTEH TEXHUYECKOro MpodWis: Y4eOHHK s CTYI.
yupexaenuii cpen. npod. oopazosanus / O.C. ['abpuensn, U.I'. OctpoymoB. — 4-¢ u3n., crep. — M. : 3naTenbckuii
neHTp «Akagemusi», 2017. — 272 c.

HNHTepHeT-pecypcesl
1. hvsh.ru — Xypuan «XumMust B HIKOJIEY.

2. https://postnauka.ru/themes/chemistry — nexnum no xumum Ha caidte [loctHayka. http://gotourl.ru/4780
(http://elementy.ru/) Hay4no-momyssipHblii MPOEKT «JJeMEHTHI OONBIION HayKu» ((U3UKA, XUMHS, MAaTEeMATHKA,

ACTPOHOMHSI, HAYKH O JKH3HH, Haykd o 3emuie). HOBOCTH HAyKH, KHHTH, HAYYHO-IIONMYJIPHBIC CTaThH, JICKIHUH,
SHIHUKIIONEIUH.

3. http://gotourl.ru/4783 (http://potential.org.ru/) Caiit wHaywdHO-TIOMyJsIpHOrO sKypHama «lloteHmuan». XypHan
n3naéres ¢ 2005 r., ¢ 2011 r. — pazgen «XuMus».

4. http://gotourl.ru/4785 (http://www.hij.ru/) Caiitr HaydHO-TIOIYJISPHOTrO >KypHana «XUMHS M KH3HBY. JKypHa
n3naéres ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OtkpsiTast 37meKTpoHHas OGUOIMOTEKA XMUMHYECKOTO
noprana «Chemnety, conepxur yueOHbie 1 HHOPMAIMOHHBIE MaTEPUAIIbI IJIsl IIKOJIBHUKOB U yuuTesei. B Heil MOKHO

HaWTH y4eOHMKH 110 OOLIeld M HEOPraHW4eCKOW XMMHUH, OPraHHYECKOH XMMHUH, MYJbTHMEIUaMaTepHalbl, a TaKkxkKe
337124 XUMHYECKUX OJIMMITHAJ C PEIICHUSIMH, 33]]a4H BCTYIIUTEIIBHBIX 9K3aMEHOB JJIsl a0UTYpPHUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) WudopmaimonHsie Martepuasisl 00 OJUMITHAIAX:
MockoBckoii ropoackoit, Beepoccuiickoit, Menneneesckoit, MexayHapoaHoii. [IpuBeneHsl 3a1auu TEOPETHUECKUX U

HKCHEPUMEHTAIBHBIX TYpPOB, MOIPOOHBIE PEIICHNUS, CITUCKHU U (oTorpadun modeauTenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) Cucrema AMCTaHIMOHHOTO OOYYEHWs], HANpaBlEHHAs B
MIEPBYIO OYEPEIb Ha MOATOTOBKY K OJIMMITHAIaM BCEX YPOBHEH — OT IKOJIBHBIX 10 MexayHapoiHoi. CalT comep uT
OTPOMHOE KOJMYECTBO 3a1a4, CTPYIIMPOBAHHBIX KaK M0 TeMaM, TaK ¥ M0 OJUMITHaAaM. [1o BceM OCHOBHBIM pa3fiesiaM
XMWY TPUBEAEH TEOPETHUESCKUIT MaTepHall M pa300paHbl PEIICHNS THIIOBBIX 3a1ad.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/) Tlopran mo HanorexuosjorusiM. OCHOBHasI I€Jb — Pa3BUTHE
00pa3oBaHusi B 001aCTH HAHOTEXHOJIOTHI U TIOATOTOBKA K HHTCPHET-0JIMMITHAJIC 10 HAHOTCXHOJIOTHSIM.
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=Резников%20Владимир%20Анатольевич&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=Капустина%20Алевтина%20Анатольевна&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=Хальченко%20Ирина%20Григорьевна&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=Либанов%20Виталий%20Викторович&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=Либанов%20Виталий%20Викторович&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=Капустина%20Алевтина%20Анатольевна&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=Хальченко%20Ирина%20Григорьевна&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=Либанов%20Виталий%20Викторович&t=12&next=1
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://elementy.ru/
http://gotourl.ru/4783
http://potential.org.ru/
http://gotourl.ru/4785
http://www.hij.ru/
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/

9. http://gotourl.ru/4790 (http://webelements.com/) Hapéxnast cripaBoutast H”HGOPMAIIUSI 0 XUMUYECKHX JIEMEHTAX U
WX CBOMCTBaX (Ha aHTIIMICKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckos3bIaHBIi CaliT 0 CBOMCTBAX XUMUYECKUX 3JIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv) Hekommepueckuii caiiT OHIaitH-00pa30BaHus, COACPKUAT MHOTO
HHTEPECHBIX 00pa3oBaTEIbHBIX KyPCOB M BUICONEKINI IS IKOJBHUKOB, CTYICHTOB M yuuTeleid. EcTh HECKOIBbKO
KYPCOB TI0 XHUMHH.

12. http://gotourl.ru/4800 (https://www.cas.org/) Caiir Chemical Abstract Service — camblii aBTOPUTETHBIN B MUpE
XUMUHU HHQOPMAIIMOHHBIA HHTEPHET-PECYPC (CalT IIaTHBIN).

13. http://www.organic-chemistry.org/ IToprai mo opraHM4YeCKO XUMHU HA AHTJTHHCKOM SI3BIKE.

14. http://www.xumuk.ru _Caiit 0 XUMHH: KIaCCUYECKHE YYeOHUKH, CIOPABOYHUKH, OSHIUKIONCIUH, IOUCK
OpraHUYECKUX U HEOPraHUYECKUX PEaKMi, COCTABICHHUE YPABHEHUIM PEaKIIUii.
15. http://orgchemlab.com/ Caiit, mocBsImEHHBIN MpakTHYECKOU paboTe B 1abopaTopu
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http://gotourl.ru/4790
http://webelements.com/
http://gotourl.ru/4792
http://periodictable.ru/
http://gotourl.ru/7180
https://www.lektorium.tv/
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCHUIIJINHBI

®opMmupyeMble 001IHe
KOMIIETeHIINH

OK 01. Bsibupats crioco0s!

perIeHus 3a1aq
npodecCHOHATBHON
JeATeIbHOCTH
HPUMEHUTEIIEHO K

Ppa3JIMYHbIM KOHTCKCTAM

oOpa3oBare/ibHbIE

IIpeamerHbie

pe3yJbTaThl

TeMbl, B KOTOPBIX MPOBEPAIOTCS MpeIMeTHbIE
o0pa3oBaTe/bHbIE Pe3yJabTaThl U (POPMUPYIOTCS
001Me KOMIIeTEHIIUU

Tema 1.1 OcHOBHBIE XHUMHUYECKHE MMOHATUS M 3aKOHBI
XAMHUH.

Tema 1.2 Ilepumoguueckuil 3aKOH W NepUOIUYECKAs
cuctema uMm. /.M. Menneneena.

Tema 1.3 CtpoeHue BemecTna.

Tema 1.4 DNEKTPOIUTHYECKAS JUCCOIIHAIIHS.
I'unponus.

Tema 1.5 Xumnuueckue peakimu.

Tema 1.6 XuMusi METaJIJIOB.

Tema 1.7 XumMus HEMETaJIOB.

Tema 2.1 Teopus  CTpoeHHS  OpPraHUYECKHUX
COCIUHCHUH.

Tema 2.2 YrneBogopo/ibl U UX NPUPOAHBIE HICTOYHHUKH.

Tema 2.3 Kucnopoacoaepxamue OpraHu4ecKue
COEIMHEHUS.
Tema 24 A3zoTcoaepxamue OpraHUu4eCcKHe

coemunenus. [Tommmepst. BMC.

Tema 2.5 OO6oOmieHne 3HAHWI O OPTAaHMYECKOW H

THi OLeHOYHBIX MEePONIPUATHI

CocraBlieHHE XapaKTEePUCTUKH XHM.
noaoxkennro B [ICXD.

OJIECMCHTA 110

JlabopaToproe 3ansaTie Ne 3 Peakunu HOHHOTO 0OMEHa.
Jlabopatoproe 3ansaTie Ne 4 ['mmponns comneid.
Hammcanne OKHCIIUTEIIbHO-BOCCTAHOBUTEIIHHBIX
peakuui.

CamocrositenpHass pabota Ne5 I'eHermdeckas CBS3b
MEXJy HEOpraHMYeCKUMH COSANHEHHSIMU.
Mopenu MoJieKyJI OpraHU4eCKUX COCTUHEHHH.

CamocrostensHas pabota Ne 6 HedrenponykTbl. Yrosb.
[TpoMbINUTICHHBIE CHHTE3bl HA OCHOBE METaHa, STUIICHA,
alleTUIICHA.

Jlaboparoproe 3ansatue Ne 8 CrnupThl, KaueCTBEHHbBIE
peaKmum.

Jlabopatoproe 3ansaTue Ne 9 [lomydeHne ampIeTHIOB U
N3y4deHUE UX CBOMCTB.

Jlabopatoproe 3amsaTHe Ne 10 XwuMudeckue CBOWCTBa
KapOOHOBBIX KUCIIOT.

JlabopaTtoproe 3anstme Ne 11 L[BeTHBIe peakuum Ha
OenKu.

Pemenne 3agay ®  ynpakHEeHMH 10 XMMHUYECKHM
dopMynaM M ypaBHEHHSIM XHMHUECKHX PpEakIuil c
HCTIONB30BaHUEM (PU3NYECKUX BEITHIUH.



OK 02. Wcnons3oBats

COBpEMEHHBIE cpencrea
MOKCKa, aHanm3a "
HUHTEPIPETALIN
uHdopmanuu, u
UH(POPMALHOHHBIC
TEXHOJIOTHH JUTSt
BBITIOJTHCHHS 3a1a4
npoQeCCUOHATBHOM
JeATEeIbHOCTH

OK 04. O dextuBHO
B3aUMO/IEIICTBOBATH u
paboratb B KOJUICKTHBE W
KOMaHj1e

I1-3
I1-3
I1-5
I1-5
-7
-7
I1-9
I1-8
I1-12

I1-6
I1-8

HEOPTraHUYECKOH XUMUU

Tema 1.1 OcHOBHBIE XUMHUYECKUE TOHSATUS U 3aKOHBI
XUMHHU.

Tema 1.2 Ilepuonuueckuil 3akoH M HepHOAUYECKAs
cucrema uM. J1.11. Menneneesa.

Tema 1.3 Ctpoenue BemiecTa.

Tema 1.4  DnextponuTuueckas  JUCCOLMALUS.
I'mnponus.

Tema 1.5 Xumuueckue peakiuu.

Tema 1.6 XuMusi METAJIIIOB.

Tema 1.7 XuMus HEMETAIOB.

Tema 2.1 Teopus  CTpOEHUS  OpPraHUYECKUX
COEIMHEHUI.

Tema 2.2 YrneBogopoas! U UX MIPUPOIHBIE HCTOYHUKH.

Tema 2.3 Kucnopoacoaepxamue OpTraHUYECKUE
COE/INHEHUS.

Tema 2.4 A3BoTconepaniue OpraHUYeCKHe
coenuHenus. [Tonumeprsr. BMC.

Tema 2.5 OO6oOmieHHMe 3HAHWH O OPTaHUYECKOW M
HEOPTaHMYECKOW XUMUHU

Tema 1.1 OcHOBHBIE XUMHYECKHE IOHSITHSI M 3aKOHBI
XUMHUH.

Tema 1.4 DIeKTpOIUTHIECKAast JIUCCOLMAIIYS.

I'upponus.
Tema 1.5 Xumuueckue peaxkuy.
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CocTaBicHHE XapaKTEPUCTHKH XHM. 3JEMEHTa IO
noJioxkenuio B [ICXD.

JlabopatopHoe 3ansTie Ne 3 Peakiiun HOHHOTro oOMeHa.
JlabopaToproe 3ausaTue Ne 4 ['umponus comneid.
Hanucanue OKUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaknui.

CamocrositensHas pabora Ne5 T'enernueckast CBs3b
MEXAY HEOPTaHUYECKUMU COECIUHEHUSIMH.

Mopenu MONEeKyJ OPraHUYECKUX COEANHEHUH.

CamocrostenbHas pabora Ne 6 HedrenpoxayKkTsl. YTomb.
[TpoMmbIIUICHHBIE CHHTE3bl HA OCHOBE METaHa, STUIICHA,
alleTHICHA.

Jlabopatoproe 3amstue Ne 8 CHupTH, Ka4eCTBCHHEIC
peaKmum.

JlabopaToproe 3ansatue Ne 9 IonydeHue anbACTHIOB U
H3Y4ECHHE UX CBOMCTB.

JlabopaTtoproe 3amstHe Ne 10 Xumudeckue CBOWCTBA
KapOOHOBBIX KUCIIOT.

JlabopaTtoproe 3amstre Ne 11 I[BeTHbIe peakiuu Ha
Genku.

Pemenne 3amau M yOpakHEHUH 10 XUMUYECKUM
¢dopMynaM M ypaBHEHHSIM XHUMHUECKHUX PpEaKIui C
WCTIONB30BaHUEM (DPU3NIECKUAX BEITHIUH.

JlabopaToproe 3ansTie Ne 3 Peaknu HOHHOTO OOMEHA.
Jlabopatoproe 3ansTue Ne 4 ['mnponus comneid.

JlabopaTtoproe 3amatue Ne 5 CpoicTBa COCTUHEHUI
xpoma +3, +6.
Jlaboparoproe 3ansatue Ne 6 CoenuHeHUs: Mapranna +2,



OK 07. CoxpelcTBOBaTh
COXPaHCHHIO OKpY KaroIIe

cpebl,
pecypcocOepeKeHuIo,

OpUMEHATh  3HaHHUA 00
U3MCHCHUU KJIuMmara,

NPUHLUIBL  OEepexIIMBOrO
NpOU3BOJCTBA, dPPEKTUBHO
JIeHICTBOBATh B
Ype3BBIYAHHBIX CUTYAIUIX

-1
-1
I1-6
I1-8

I1-10
I1-11
I1-13

Tema 1.6 XuMus MeTaaaoB.

Tema 2.3 Kucnopoacoaepxaiiue OpraHUYECKUE
COEIMHEHHUS.

Tema 2.4 A3zoTtcoaepxalue OpraHuyYeCcKHe
coenuHenus. [Tonmumeprr. BMC.

Tema 1.5 Xumnueckue peakiuu.

Tema 1.6 Xumus MeTaIIoB.

Tema 2.2 YrneBogopoas! U UX MPUPOIHBIE HCTOYHUKH.

Tema 2.3 Kucnopoacoaepxaime OpraHUYECKUE
COE/INHEHUS.

Tema 2.4 A3zotcoaepxaiue OpraHuyYecKHe
coequnenus. [Tomumepst. BMC.

Tema 2.5 OOoOmieHne 3HaHWI O OPraHUYECKOH H
HEOPTraHUYECKOW XUMUU
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+4, +6, +7.
Jlabopatophroe 3ansitue Ne 7 CoenuHenust sxenesa +2, +3.

JlabopaTtoproe 3anstue Ne 8 CHupThl, Ka4eCTBECHHEIC
peakuuu.

JlabopaToproe 3ansatue Ne 9 [onmydyeHue anbACTHIOB U
U3y4eHHE UX CBOMUCTB.

JlabopaTtoproe 3anste Ne 10 XuMmudeckue CBOWCTBA
KapOOHOBBIX KHCJIOT.

JlabopaTtoproe 3anstme Ne 11 L[BeTHBle peakuum Ha
Oenku.

Hammcanue
peakuui.

OKHCJIIHUTECIBbHO-BOCCTAHOBUTCIIbHBIX

CamocrositensHas padora Ne 6 HedrenpoaykTel. Yrons.
[TpoMbINUTICHHBIE CHHTE3bI HA OCHOBE METaHa, STUIICHA,
aleTUIICHA.

Jlaboparoproe 3ansatue Ne 8 CrnmpThl, KaueCTBEHHbBIE
peaxmuu.

Jlaboparoproe 3ansatue Ne 9 [lonydeHue aiabAeruaoB U
H3Y4EHHUE UX CBOMCTB.

Jlaboparoproe 3anstue Ne 10 Xumudeckuwe CBOHCTBa
KapOOHOBBIX KHCJIOT.

JlabopaTtoproe 3anstme Ne 11 L[BeTHBIe peakuum Ha
Oenku.

Pemenne 3amad W ynmpaXHEHMH 10 XHMHYECKAM
dopMynaM W ypaBHEHHMSM XHUMHYECKHX pPEaKIUi ¢
WCTIONIb30BAaHUEM (PU3NUECKUX BEITHUHH.
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