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09.02.01 KoMmunloTepHbI€ CUCTEMBI H KOMILIEKCDI
Ha 06a3ze 0CHOBHOTO 0011ero 00pazoBaHus
(TexHOAOrHYECKHil Npoduiib MPodhecCHOHATLHOrO 06pa3oBaHus)
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Pa6ouas nporpamma o61eobpazosarensHoil qucuuminael OV /1.07 Xumus paspaGotaHa Ha OCHOBE:

o (enepantbHOr0 TrOCYIApCTBEHHOTO OOpa3OBATENEHOTO CTAHAAPTa CPENHETO MPOPECCHOHANTLHOTO
obpazoanusa no crneuuaigbHocTH 09.02.01 KoMIEBIOTEpHBIE CHCTEMbl X KOMILIEKCHI (ITpukas MHUHNPOCBELICHUS
Poccuu ot 25.05.2022 Ne362, 3apeructpupobas B Murtocte Poccnu 28.06.2022 N 69046).

e MemepanbHOrO rOCYJaPCTBEHHOTO 00pa3oBaTENbHOrO CTaHAapTa CpeaHero obuwero oOpasoBaHus
(npuka3 MuHo6pHayku PO ot 17 mas 2012r. Ned13 (3aperucrpuposan B Muntocre Poccuu 7 miona 2012 r. N
24480).

e denepanbHoil  06pa3zoBaTeNbHOM — mMporpammsl  cpepHero  obumiero  oOpasosamms  (IIpuxas
Munnpocsemenus Poccun ot 18.05.2023 Ne 371 "O6 yTBepxkaeHuM denepansHoii 06pazoBaTebHOM NporpaMmel
cpenero obwero o6pazosaHus").

‘ e Tlpuxas MunucrepctBa obpasosanus T Haykn PO or 05 asrycra 2020r. Ne885/390 «O mpaktuyeckoit
TMOATOTOBKE 06YHAOILMXCSN. ’

o IIpukas MunuctepcTba npocselenus Poccuiickoit @epepatmu ot 27.12.2023 Ne 1028 «O BHecenuu
U3MEHEHMIT B HEKOTOPBIE IpUkassl MUHKUCTEpCTBa 00pa3oBanus U Hayku Poccuiickoii @enepauru 1 MUHUCTEPCTBA
npoceeuienns Poccuiickoii  Denepauyy, Kacaioummecs (elepalbHBIX TOCYJapCTBEHHBIX 00pasOBaTeNbHBIX
CTaHIAPTOB OCHOBHOTO 061ero 06pasosanus U cpeaHero odiero o6pasosanus» (3apeructpuposan 02.02.2024 Ne
77121).

e [lpumepHas pabGouyas nporpamma  00lEe00pa3OBATENBHOM — AMCLMIUIMHBL  «XUMHA»  JUIs
npodeccHoHaNbHBIX 00pa3oBartebHbiX opranusauuii (ot 30.11.2022 r.).

o PexoMenmalMu [0 peanlu3aldy cpegHero oOmero o0pasoBaHus B Mpefenax OCBOCHHA
006pazoBaTeLHOM NPOrPaMMBI Cpe/IHETO MpodeccHoHaNEHOro 06pasopanus (MuckMO MHURTIPOCBEINEHUs Poccyu OT
01.03.2023 Ne05-592).

e Vuebuoro muana I[IICC3 no cnenmansHocty 09.02.01 KoMmerOTEPHBIE CHCTEMBl M KOMIUICKCHI,
YTBEPJIEHHOTO IUPEKTOPOM Komtepka 28 mapra 2024r.

e IlonoxeHus o mopsake pa3paboTKyl 1 OGHOBNIEHHSI OCHOBHBIX 00pa30BaTENbHBLIX MPOTPAMM CPEIHEro
npodeccuonanboro odpazosanus B [BIIOYV «Ilepmckuil nonurexuudeckuit komnemk umenu H.I'. CnassiHosay (ot
01.10.2021).

B mporpaMmy BKJIIOYEHO CONEpKaHMe, HANpaBleHHOe Ha (JOpMHUPOBaHKNE y CTYAEHTOB O0pa3OBaTENbHBIX
pe3yJbTaTOB, HEOOXOAUMBIX Ul KaYECTBEHHOIO OCBOEHHs IPOrpaMMBI [IOATOTOBKH CIIEIMAIUCTOB CPEHErO 3BCHA
no creyuanbHOcTH 09.02.01 KoMnbioTEpHEBIE CUCTEMBI U KOMILIEKCHI.

PaccMoTpeHo Ha 3acefaHuu
IpeameTHOM 1MKIIOBOI KoMMccun «He BrITycKaroias
CTY/IEHTOB Ha rOCYJAapCTBEHHYIO UTOTOBYIO aTTECTALIMION

IIporokon Ne 10 or 22 anpgais 2024r.
Ipencenarens ITLIK & 277" E.B. MeHbIIYKORa

QaoGneno Ha 3aceaannn
IMpeaMeTHO#i LUMKIOBOM KOMUCCHH «BhlmycKalomas

CTYAEHTOB Ha TOCYAAPCTBEHHYIO UTOTOBYIO aTTECTALMION

[Ipotokon Ne 10 ot 22 anpey#)2024r.
[pencenarens TILIK C.B. Benpesa

PexomMeH10BaHA K YTBEPKIEHHIO
Metoauyeckum coeToM ['BITOV «Ilepmckuii noaurexHudeckuit komnemx mmenn H.I'. Crassnosay
3akmoueHue Metoauueckoro coseta IIporokon Nel2 or 08 mas 2024 r.

Pa3zpaboTunk:
I'BIIOY «llepmckuit nonurexuumuecknit komnemx umeHn H.I'. CnapsiHOBa»
MenbwnkoBa ExaTepnna BukTopoBHa, npenojasarens BbiclIeil KBaIH(PUKALMOHHONW KaTErOpuy
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1. HACIIOPT PABOYEM MPOT'PAMMBI YYEBHOM JUCIUTLIMHBI
OVJ.07 Xumusi

1.1. Mecto AMCHMIUIMHBI B CTPYKTYpe OCHOBHOIi mpodeccuoHaIbLHOIi 00pa3oBaTe/IbHON
NPOrpaMMblI

O6meobpa3oBaTenbHAas TUCIUTUIMHA « XUMHUSD) SBJISETCS 00513aTEbHON YacThIO 00111€00pa3oBaTeIbHOT0
nukia oodpasoBatenbHol mporpammbl CIIO B coorBerctBun ¢ ®I'OC mo cmerumansHoctu 09.02.01
KOMHLIOTepHLIC CHUCTEMBI 1 KOMIIJICKCHI

1.2. llesqin ¥ nyIaHUpYyeMble pe3yJbTAThl OCBOCHHSI AU CHUNJIUHbI:

1.2.1. Ilesqu 1 3a8a4u AUCUUTIJIHHBI

Heny pucumiannHbl «Xumust»: (GOpMUpPOBaHHWE Y CTYICHTOB MPEACTABICHUS O XUMUYECKOM
COCTAaBJISIIOLICH €CTECTBEHHO-HAYUYHON KAPTHUHBI MUPA KAK OCHOBBI IIPUHSTUS PEILEHUN B )KM3HEHHBIX U
MMPOU3BOJACTBCHHBIX CUTYyallUAX, OTBETCTBCHHOI'O ITOBCJICHU S B HpHpOIlHOﬁ cpeae.

3agaun TUCHUITAHBI «XHMHUSD

1) chopMupoBaTh MOHUMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX IPOIIECCOB M SIBICHUH B
OKpYy’)Karollel cpeje, 1EIOCTHOM HaydyHOHM KapTUHBI MHUpPa, B3aMMOCBS3M U B3aMMO3aBHUCHMOCTHU
€CTCCTBCHHBIX HAYK;

2) pa3BUTh yMEHHS COCTAaBIATH (POPMYJBI HEOPTaHMYECKMX W OPTaHWYECKHX BEIIECTB, ypaBHEHHS
XUMHYECKHUX peakiui, OOBSICHATh HX CMBICT, HHTEPIPETHPOBATh PE3yAbTaThl XUMHUYECKUX
AKCIIEPUMEHTOB,

3) chhopMHUpOBATH HABBIKH MTPOBEACHUS MPOCTEHIMNX XUMHUECKUX dKCTIEPUMEHTATBHBIX HCCIICTOBAHII
¢ cobmroIeHneM MpaBwI 0€30MaCHOTO OOpAIIeHNs C BEMIECTBAMHE U J1a00paTOPHBIM 000pyAOBaHUEM;

4) pa3BHTh YMEHUS UCIIONH30BATh MH(POPMAIIHIO XUMHUYECKOTO XapaKTepa U3 Pa3InIHbIX HCTOYHUKOB;
5) cdopmupoBaTh yMEHHS TPOTHO3WPOBATH TIOCIEACTBHS CBOEH MEATEIHHOCTH W XUMHUYECKHUX
MPHUPOIHBIX, OBITOBBIX M IPOU3BOJICTBEHHBIX IPOIECCOB;

6) chopMupoBaTh TMOHUMAHHE 3HAYMMOCTH [OCTH)KEHHH XUMHYECKOM HAyKH W TEXHOJIOTHHA I
Pa3BUTHS COIMAIILHOMN M MPOU3BOICTBEHHOM cdhep.

1.2.2. IInanupyemble pe3yJIbTaThl 0CBOEHUS 00111€00pa30BaTEIbHON AMCUUILINHBI B COOTBETCTBUH
¢ ®I'OC CIIO u Ha ocaoe ®I'OC COO

OcBoenne copepkaHusl y4eOHOM NUCIUIUIMHBI «XUMHUSD» 00eCIednBaeT IOCTHIKEHHE CTYASHTaMU
CIIEIYIONINX Pe3yabTAaTOB:

- IpeIMeTHBIX:

I11 copmMupoBaHHOCTD MPENCTABICHUI: O XUMHYECKOW COCTABIIIONIEH eCTECTBEHHOHAYTHON KapTHHBI
MHpa, PO XUMHH B IIO3HAHUH SIBJICHUN PUPOJIBL, B POPMUPOBAHNHY MBIIIICHUS H KyJIbTYPHI TNIHOCTH,
ee (DYHKIIMOHAIHHON IPaMOTHOCTH, HEOOXOJMMOM [UTS PElIeHns MPAKTHYECKUX 3a7ad U DKOJIOTHYECKH
000CHOBaHHOT'O OTHOIIIEHHS K CBOEMY 3/IOPOBBIO M IIPUPOTHON CPETIE;

[12 BrnajgeHuwe cuCTEMOW XHMUYECKUX 3HAHMMA, KOTOpas BKIIOYAET: OCHOBOIOJIATAIOLINE IMOHSITHUS
(XMMHUYECKUH DIIEMEHT, aTOM, JJICKTPOHHAs 000JI0YKa atoma, s-, P-, d-3JIeKTpOHHbBIC OpPOUTAIH aTOMOB,
WOH, MOJIEKYJ1a, BaIEHTHOCTD, 3JIEKTPOOTPHUIIATEIIEHOCTD, CTETIEHb OKUCIICHHSI, XUMUYECKast CBS3b, MOJIb,
MOJISIpHAs Macca, MOJISIPHBIN 00beM, YIIIepOJHBIN CKeIeT, PYHKIMOHATbHAS TPYIIA, PAIHKAI, ©U30MEPHS,
M30MEPHI, TOMOJIOTHYECKUH PSi, TOMOJIOTH, YTIEBOOPOIBI, KUCIIOPOI- M a30TCOIEPIKaIIe COSAHHEHUS,
OHMOJIOTMYECKH aKTHBHEIE BEIIEeCTBA (YTIEBOIbI, JKUPBI, OSTIKH ), MOHOMED, ITOJIMMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE  COSMUHEHMsI, KPUCTAJUIMYecKas pelIeTKa, THUIBl XAMHUYECKUX PeaKIIHi
(OKHCTUTENPHO-BOCCTAHOBHUTENBHBIE, SK30- U SHAOTEPMHUYECKUE, PEAKIIMH HOHHOrO 0OMEHa), pacTBop,
ANEKTPOIUTHI, HEIIEKTPOIUTHI, JJIEKTPOIUTHIECKAs JUCCOLUAINS, OKHCIHTENb, BOCCTAHOBUTEID,
CKOPOCTh XHMHYECKON peaKIih, XHMHUYECKOE PABHOBECHE), TEOPHH W 3aKOHBI (TEOPHUSI XHMHUYECKOTO
CTpoeHHusT opraHudeckux BemecTB A.M. bytmepoBa, Teopus SIEKTPOTUTHYECKOW IUCCOIUAINH,
niepuoanyeckuii 3akoH J[.. MeHeneeBa, 3aKoH COXpaHEHUSI MACCHI ), 3AKOHOMEPHOCTH, CHMBOJTHYECKHIH
SI3BIK  XUMUH, (PAKTOIIOTUYECKHE CBEIACHUS O CBOWCTBAX, COCTaBe, IIONIy9eHUU U OE30MacHOM
WCIIONb30BAHMH BRKHEHIIMX HEOPTaHWMYECKMX M OPraHMYECKHX BEIIECTB B OBITY M IMPAKTHYCCKOH
JIeSITEIbHOCTH YeJIOBEKA;

113 C(i)OpMHpOBaHHOCTL yMCHI/Iﬁ BBISABJIATH XapPaKTCPHBIC IPHU3HAKN U B3AUMOCBA3b U3YUCHHbBIX HOHﬁTHfI,
NPUMCHATL COOTBCTCTBYIOLIUC IIOHATHA IPU OIMMCAHWU CTPOCHHUA H CBOMCTB HCOPTraHUYCCKUX U



OPraHnvYCCKUX BCUICCTB U UX npeBpameHHﬁ; BBISBJIATH B3aMOCBS3b XUMHUYCCKUX 3HAHUU C MOHATUSIMU
" ONpeaACTaBJICHUAMU JPYTrUX €CTCCTBECHHOHAYYHBIX IMPEAMETOB,

14 chopMupOBaHHOCTH YMEHUW  UCIONB30BATH HAMMCHOBAHUS  XUMHYCCKUX  COCIUHCHHIA
MEXIYHAPOIHOr0 COK3a TEOPETUUECKON U MPUKIAJIHON XUMUU U TPUBHAJbHBIE Ha3BaHUS BaXKHEHIINX
BelIeCTB (3THJICH, alleTUJICH, TIIUIEPUH, (BEHOI, (hOpMaNbIIECTH, YKCYCHAsl KHCIIOTa, TJHIIUH, YrapHbIA
ras, yrieKuCIbId ra3, aMMHakK, ralieHas H3BeCTh, HEraimieHas H3BeCTh, MUTHEBAs COAAa U JPYTHUX),
COCTaBJATh (hOPMYJIbl HEOPTAHMUECKUX U OPTaHMUYSCKUX BEIIECTB, YPAaBHEHHS XMMHUYCCKUX PEAKIIH,
OOBSICHATH X CMBICIT; IOATBEPIKAATh XapaKTePHbIC XUMUUCCKHAE CBOMCTBA BEIIECTB COOTBETCTBYIOLITHMHU
SKCIEPUMEHTAMU U 3alUCSIMU YPaBHEHUN XUMUYECKUX PEAKLIMIA;

I15 cdopMupoBaHHOCT, YMEHWH yCTaHABIMBATh NPUHAUICKHOCTh W3YUYCHHBIX HEOPTaHUYECKHX H
OpraHMYECKUX BEUIECTB K OIIPENEIECHHBIM KJIaccaM U TPYIIaM COSIUHEHUN, XapaKTEPU30BaTh UX COCTaB
Y BaKHEHIIKE CBOICTBA; OMPEAETATh BUbI XUMHUYECKUX CBsI3eH (KOBaJIeHTHAs, HOHHAs, METaJJIMuecKas,
BOJIOPOJIHAS ), TUTIHI KPUCTAJUTMYECKHUX PEIIETOK BEIIECTB; KIAaCCU(PUIINPOBATh XUMUUECKHE PEAKIINY,

[16 BrageHwe OCHOBHBIMH METOJIAMH HAYYHOI'O TIO3HAHWS BEIIECTB W XUMHYECKHUX SIBICHUU
(HabmozieHne, U3MEpEeHne, SKCIEPUMEHT, MOJICTUPOBAHNUE);

I17 cdopmMupoBaHHOCTH YMEHHI MPOBOIUTH PACUETHl MO XUMHUYECKAM (opMynaM W ypaBHEHHSIM
XUMHYECKUX PEaKINi C HCIOMb30BaHUEM (HM3MUECKUX BEIMYMH, XapaKTEPU3YIOIMIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE YCIIOBHsI) Ia30B, KOJIMYECTBA BEIECTBA;
WCIIONIb30BaTh CHCTEMHBIE XMMUYECKHE 3HAHUA IS MPHUHATHASA PEIIeHWH B KOHKPETHBIX YKU3HEHHBIX
CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMHU U MX IIPUMEHEHNEM;

[18 chopmupoBaHHOCTH YMEHWH MJIAHUPOBATH M BBITOIHATH XUMUYECKUN SKCIIEPUMEHT (TIpEBpaIeHus
OpPraHuYCCKNX BCHICCTB IIPpU HAIrpCBaHUU, ITOJTYYCHUEC OTHJICHA U U3YUCHUE €TI0 CBOf/iCTB, KAa4YC€CTBCHHBIC
pC€aKurun Ha aJlbACTU/Ibl, Kpaxmall, YKCYCHYIO KHUCJIOTY, AC€HATypalusi GC.HKOB IIpy Harp€BaHuu, IBETHBIC
peaknuu OCNIKOB; TPOBOIUTH PEAKIMU HOHHOTO OOMEHA, ONPENENATh CpPely BOJHBIX PacTBOPOB,
Ka4yeCTBEHHBIC PEaKIMh Ha Cylb(paT-, KapOOHAT- U XJIOPUJ-aHUOHBI, HA KATUOH aMMOHWS, DPEIIaTh
JKCIIEpUMEHTAIbHBIC 3aaun 1Mo TeMaM "Meramnsl" n "Hemeramnsl") B COOTBETCTBUHU C IpaBHIAMH
TEXHUKU O€30MaCHOCTH TIpU OOpallleHWd C BellecTBAaMH U J1a0OpaTOPHBIM  00OPYIOBAHHEM;
MPEACTABIIATE PE3YIbTAThl XUMHUECKOT O SKCIIEPUMEHTa B )OpME 3aIMCH YPaBHEHUH COOTBETCTBYIOIINX
peaknuii 1 GopMyITHPOBATh BEIBOABI HA OCHOBE ATHX PE3yJIbTATOB;

I19 chopMHupOBaHHOCTH YMEHHSI aHAIM3UPOBATE XUMHUECKYIO HHPOPMAIHIO, TIOTYYaeMyI0 U3 Pa3HbIX
HMCTOYHHUKOB (CPEACTB MaccoBOi mH(popMarmu, cets IHTepHET U ApyTHe);

I110 copMupoBaHHOCTD YMEHHI COOMIOATHh MpPaBHia YKOJOTHYECKH IIEIecO00pa3HOro MOBEAECHUS B
OBITY W TPYNOBOH JEATENLHOCTH B LIENSAX COXPAHEHHS CBOETO 37I0pPOBBS U OKPYXKAIOIIEH MPUPOJIH Ot
CpeJbl; YYUTHIBATH OMIACHOCTHh BO3JICHCTBHS HA JKUBBIE OPTaHU3MBI ONPEENICHHBIX BEIECTB, TOHUMAS
CMBICIT TIOKa3aTesl PEeTbHOM JTOMyCTUMOM KOHIICHTPAITHH;

II11 ma oOyuaromuxcs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMH 370pPOBbS: C(OPMHUPOBAHHOCTH YMEHHMS
MIPUMEHSTh 3HAaHHUS 00 OCHOBHBIX JOCTYITHBIX METOAAX MO3HAHMUS BELIECTB M XMMUYIECKUX SIBICHU;

12 nust cienbix v cnaboBUAAIINX 00yJarOIIUXC: CPOPMUPOBAHHOCTD YMEHHSI HCIIOB30BATh Pelbe(hHO
TOYEUHYIO cucTeMy o0o3HaueHu# JI. bpaiins mis 3anucu XuMA4eckux GopMyIt.

- JNYHOCTHBIX:

TPa)KIaHCKOTO BOCIIUTAHHUS:

JI1 chopMupoBaHHOCTH TPaXKAAHCKON MO3UITHH 00yYaIOIIErocs KaK aKTHBHOTO M OTBETCTBEHHOTO YJIeHa
poccuiickoro o0mecTsa;

JI2 rOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOMN AEATEIbHOCTH;

MaTPUOTHYECKOTO BOCIIUTAHUS:

JI3 chopmMupoBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHYECKOT'O TTOBE/ICHIS;

JI4 ocozHaHWe TMYHOTO BKIIAJIA B IIOCTPOCHUE YCTOWYMBOTO OYYIIETO;

SCTETHYESCKOI0 BOCITUTAHHS:

JI5 rOoTOBHOCTH K CaMOBBIPAKEHHUIO B Pa3HBIX BUJIAX MCKYCCTBa, CTPEMIICHHE IPOSBIATH KauecTBa
TBOPYECKOU JTUYHOCTH;

(hM3HUECKOro BOCIIUTAHUS:

JI6 copmupoBaHHOCTH 310POBOTO U O€30MaCHOr0 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY



3I0POBBIO;

JI7 akTMBHOE HENPHITHEC BPCAHBIX IMPUBBIYEK M WHBIX (OPM MPUYMHEHUS Bpena (HU3UYECKOMY U
MICUXUYECKOMY 3[I0POBBIO;

TPYZAOBOTO BOCIIUTAHUS:

JI8 TOTOBHOCTH K TPYAY, OCO3HAHHE LIEHHOCTH MacTePCTBa, TPYAOIIo0ue;

JI9 unTepec K pazauuHbIM chepaM npodeccCHOHaIbHON NeITEeNbHOCTH, YMEHHE COBEPILIATh OCO3HAHHBIN
BBIOOp OyayIIei MpohecCry U Pean30BbIBATh COOCTBEHHBIC )KU3HECHHBIC TIAHBI,

JI10 rOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH KHU3HM;
9KOJIOTMYECKOT0 BOCTIUTAHHUS:

JI11 chopMUPOBaAaHHOCTH IKOIOTHYECKON KYJIbTYpPhI, HOHUMAaHUE BIHUSIHUS COIMAIBHO-9KOHOMHYECKIX
MPOIIECCOB Ha COCTOSIHME NPUPOJHONM M COLHMANBHOH Cpeabl, OCO3HAHWE TJI00AaTBHOr0 Xapakrepa
9KOJIOTHYECKHUX MPOOIIEM;

[EHHOCTH HayYHOT'O IMO3HAHUS:

JI12 oco3HaHHWE WEHHOCTH Hay4YHOH JAEITEIbHOCTH, TOTOBHOCTh OCYIIECTBISTH IPOSKTHYIO W
HCCIIEIOBATENLCKYIO IEITEIbHOCTh HHIMBH/IYAIBHO U B TPYIIIIE.

- METANIPEAMETHBIX

OBnaneHue yHUBEPCATIbHBIMUA YU€OHBIMU TTO3HABATEIILHBIMU JIEHCTBUSIMHU:

a) 6a30BBIC JIOTUUECKHE ICHCTBUS:

M1 ycTaHaBIMBaTh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS JIJIsI CPAaBHEHUS, KITaCCH(UKAIINH U
000011IeHMST;

M2 BBISBIIATH 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B PACCMATPHUBACMBIX SIBICHUSIX;

M3 pa3BuBaTh KpeaTUBHOE MBIIIJICHUE TIPH PEIICHUH YKH3HEHHBIX MPo0IIeM;

0) 0a30BbBIC UCCIEAOBATEIIbCKUE ACHCTBUSA:

M4 Bnanete HaBBIKAMHU y4EOHO-HMCCIIEIOBATEILCKONW M TPOEKTHOU JEATEIHHOCTH, HaBBIKAMHU
paspenieHus npooem;

M35 crmocoGHOCTh ¥ TOTOBHOCTH K CAMOCTOSITEIbBHOMY ITOUCKY METOIOB PEIICHUS MPAKTHICCKUX
3a/1a4, TPUMEHEHUIO Pa3IMYHBIX METOOB IMO3HAHMS;

M6 ocCymiecTBIATh IieJICHANIPABICHHBIN TMOUCK TIEPEHOCa CPEACTB M CHOCOOOB JCHCTBUS B
npoheCCHOHANBHYIO CPEY;

M7 yMeTh TEpEeHOCHUTh 3HAaHWA B T[IO3HABATEIBHYID UM MPAKTHYECKYIO  OO0JacTH
JKU3HEAEATENHLHOCTH;

MS8 yMeTh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTel;

B) paboTa ¢ uHpopmaIuei:

M9 BrnaneTh HaBBIKAMHU TOJY4YeHUS HWHPOPMAIMM W3 HCTOYHHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEJIBHO ~ OCYIISCTBJIATh IOMCK, aHalM3, CHUCTEMATH3aIllMi0 W HHTEPIPETALUIO
nH(pOpMAIIUK Pa3TUIHBIX BUIOB U (OPM MPEICTABICHUS;

OBnazneHue yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMH JICHCTBUSMU:

a) oOmieHue:

M10 BiazmeTs pa3IuYHBIMH CIIOCOOaMU OOIIEHUS U B3aUMOJICHCTBUS;

0) coBMeCTHas JACSITCIBHOCTD:

M11 noHuMath U UCOIH30BATH MPEUMYIIIECTBA KOMAHIHOM ¥ UHIUBUIYAIbHON pabOThI;
OBnaseHne yHUBEPCAIbHBIMU PETYISITUBHBIMU JCHCTBUSIMHU:

a) caMOOpraHu3aIlus:

MI12 camMOCTOSITENIEHO OCYIIECTBIISITh MMO3HABATEIBHYIO JESTENbHOCTD, BBISBIATH MPOOIEMBI,
CTaBUTh W (HOPMYTUPOBaTh COOCTBEHHBIC 3alaud B 0Opa30BaTENbHON AEATETBHOCTH U
KU3HEHHBIX CUTYaIUsIX;

M13 pacuupsth paMKu y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX PEINOUTEHUII;

Ocoboe 3HaueHue AUCIUILIMHA uMeeT Ipu GopmupoBaHuu U pazsutun OK:

OK 01. BeibupaTb crocoObl pemieHus 3aaad NpoecCHOHANBHON NeATEIbHOCTH, NMPUMEHUTENBHO K
Pa3INYHBIM KOHTEKCTaM.

OK 02. OcymiecTBIATh MOUCK, aHAIM3 U HHTEpIpETalnio HHHopMaunuu, HeoOXOAUMOMN /ISl BBIIOIHEHUS
3a1a4 Npo)eCCHOHATIbHOMN NEeATENbHOCTH.



OK 04. PabGoratp B KOIJIEKTHBE U KOMaHzAe, A3(P(EKTUBHO B3aMMOJCHCTBOBATH C KOJUIETAMH,
PYKOBOJCTBOM, KIHEHTAMH.

OK 07. CogelicTBoBaTh COXpaHEHHIO OKpYXKaloIIeH cpelpbl, pecypcocOepexeHuto, 3(hPEeKTHBHO
JeCTBOBAThH B YPE3BbIYAMHBIX CUTYALHSIX.

OK 09. Ucnions30BaTh HH(POpMALMOHHBIE TEXHOJIOTHH B IPO(eCCHOHaIBHOM eI TeNbHOCTH.

TIK 1.1. AHaJ'II/I3I/Ip0BaTL Tpe6OBaHI/IH TEXHUYCCKOr'o 3aJlaHrs Ha IPOCKTUPOBAHUE HI/I(i)pOBLIX CUCTCM.



Kon n
HANMEHOBaHHE
¢ opmMupyembIx

KOMIIeTeHIIi

ILnanupyeMsblie pe3yJIbTATBI OCBOCHUS IMCHUTIMHBI

Oo6mme

JAucuuniauHapHble (MpeaMeTHbIE)

OK 01. Beibupats
CHOCOOBI pelIeHHs
3a1a4
npodeccronanbHO
W JIesATelIbHOCTH
MIPUMEHUTENBHO K
Ppa3UYHBIM
KOHTEKCTaM

B yacT TPYI0BOro BOCIIUTAHMSA:

- TOTOBHOCTb K TPYIY, OCO3HAHHE IIEHHOCTH MAacTepCTBa,
TPYAOIIIO0HE;

- TOTOBHOCTb K aKTHBHOH JEATEIBHOCTH TEXHOJIOTUYECKON U
COIMAIbHON HATPABJIIEHHOCTH, CITIOCOOHOCTh MHUIIMHUPOBATH,

IUIAHUPOBATh M CAMOCTOSTENIHO  BBIMOJHITH  TaKylO
JIeSITEIbHOCTB;
- UWHTEpPEC K pa3muuHbiM cdepaM MpodecCHOHATBHON
JeSITeIIbHOCTH,
Osgiagenune YHHBEPCAJILHBIMH Y4eOHBIMH

M03HABATEJbHBIMU JIeiCTBUAMM:

a) 0a3oBble JIOTHYECKHE AelCTBHS:

- CaMOCTOATENbHO (OPMYIUPOBATh W aKTYaTH3HPOBAThH
npobieMy, paccMaTpUBAaTh €€ BCECTOPOHHE;

- YCTaHaBJIUBATh CyH_leCTBCHHbIﬁ MpU3HAK UKW OCHOBAHUWA I
CpaBHEHUs, Kiaccu(pUKauu U 0000IICHHS;

- ONpemeNATh LM JeATENbHOCTH, 3a[4aBaTh MapaMeTphl U
KPUTEPUH UX JOCTKECHHUS;

- BBUABIATH  3aKOHOMEPHOCTH H
paccMaTpUBaeMBIX SBICHHAX;

NPOTUBOpEYUsT B

- BHOCUTb KOPPEKTHUBBl B JIESITENBbHOCTb, OLIEHHBAThH
COOTBETCTBHE pE3ylbTaTOB LEISAM, OLEHUBATH PHUCKU
TIOCJIEICTBUHN ESITENBbHOCTH;

- pa3BUBaTh KpEaTUBHOE MBIIUICHUE TIPU  PEIICHUU

JKU3HEHHBIX TIPOOIIEM

0) 6azoBbIe HccJIea0BaTeIbCKIE TeHCTBUS:

- BIQJCTh HABBIKAMU  Y4eOHO-HCCIIENOBATEILCKOW U
MIPOEKTHOM JeITeIbHOCTH, HAaBBIKAMH Pa3pelieHus pooIeM;
- BBISBIIATH MIPUYHUHHO-CIIEICTBEHHBIC CBSI3U u
aKTYaJIM3UPOBATh 3a/1a4y, BBIIBUTATh THIIOTE3y €€ PELICHHS,
HAXOJWTh  ApPryMEHTBhl  JUIi  JIOKAa3aTellbCTBA  CBOUX
YTBEPKICHUH, 3a][aBaTh IAPaMETPbl U KPUTEPUH PEIICHUS;

- QHANM3UPOBATH MOJNYYCHHBIE B XOJAE PEUICHHS 3a/1a4d
pe3yNbTaThl, KPUTHYECKH OICHUBATH HX JIOCTOBEPHOCTH,
MIPOTHO3UPOBATH M3MEHEHHE B HOBBIX YCIIOBHUSIX;

- yMeThb TIEPEHOCHTh 3HAHHWSA B [O3HABATEIBHYIO U
MPaKTHYECKYIO 00JIACTU JKU3HEACITEIbHOCTH;

- YMETh WMHTETPHUPOBATH 3HAHWUSA U3 Pa3HBIX IPEIMETHBIX
obnacreit;

- BJIaJIETh CUCTEMOM XMMHUYECKHUX 3HaHUHM, KOTOpas BKJIIOYAET: OCHOBOIMOIATAIONINE TTOHSATUS
(XMUMHYECKHIi DIIEMEHT, aTOM, 3JIEKTPOHHAsI 000JI104Ka aTOMA, S-, P-, 0-3JIEKTPOHHbIE OPOUTAIH
aTOMOB, HOH, MOJIEKYJa, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIHHOCTh, CTENEHb OKHUCIIEHHS,
XUMHYECKass CBs3b, MOJIb, MOJSpHAas Macca, MOJSPHBIA 00BEeM, YIJICPOMHBIA CKEJeT,
(hyHKIMOHATIBHAS TPYITA, PaIUKal, H30MEPHUs, H30MEPbI, TOMOJIOTHUCCKUHN Psiji, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOJ- W a30TCOIEpIKAIlUe COCAMHCHUS, OHMOJIOTHUCCKH AKTUBHBIC
BemecTBa  (YIJICBOIBI, JKUPBI, OCJNKH), MOHOMEp, TMOJUMEp, CTPYKTYPHOE 3BCHO,
BBICOKOMOJIEKYJISIPHBIE COeTUHEHMSI, KPUCTAJUTMUECKAs PEIIeTKa, TUIIbl XUMUYECKUX PEaKIui
(OKHCTHUTENIEHO-BOCCTAHOBUTEBHBIC, 3K30-U YHIOTEPMUYECKHE, PEAKIIUK HOHHOTO OOMEHa),
PacTBOp, DJEKTPOJIHTHI, HEINEKTPOIUTHI, SIEKTPOIUTHYECKAs JUCCOLMALUS, OKUCIUTEIND,
BOCCTaHOBUTEIb, CKOPOCTb XUMHYECKOW pEaKIMHh, XUMUYECKOE€ pPaBHOBECHE), TEOPHHU U
3aKOHBI (TEOpUsi XUMHUUECKOI0 CTPOEHUs opraHuueckux BemiectB A.M. Byrieposa, Teopus
AIEKTPOJIUTUYECKONW Jucconuanuy, nepuoauueckuid 3axoH J[.MI. MengeneeBa, 3akoH
COXpaHEHHs] MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XUMUH, (HaKTOIOTHYECKHE
CBEJICHUS] O CBOMCTBaxX, COCTaBe, MOJTYYEHHH U O€30MacHOM HCIOIb30BAaHMM Ba)KHEWUIINX
HEOPTraHMYECKHX M OPTaHMYECKHUX BEUIECTB B OBITY U MPAKTHUECKOMN IESITETLHOCTH YEJIOBEKa;
- YMETh BBIABIIATH XapaKTEPHBIC MPU3HAKN U B3aUMOCBS3b M3YUEHHBIX MOHITUN, IPUMEHSITh
COOTBETCTBYIOILINE MOHATHS IPHU OINHCAHHM CTPOCHUS M CBOWCTB HEOPTaHHUECKUX U
OpPTaHHUYECKUX BEIECTB U UX MPEBPAILCHUH; BBISBIATH B3aMMOCBSI3b XUMHUYECKUX 3HAHUI C
MOHATHSIMHU U MPEICTABICHISIMU JPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB,;

- YMETh HCIIOJIb30BaTh HAMMEHOBAHUS XUMHYECKHX COCIMHEHHH MEXIYHApOTHOIO CO3a
TEOPETUYECKON M NPUKIATHON XMMUH U TPUBHAIbHBIE HA3BaHUS Ba)KHEHIINX BEIIECTB
(aTHNEH, alleTUIeH, TIULEPUH, (GeHo, GopMablIeri, YKCYCHas KHCIIOTa, TIINIHH, YrapHbIi
ra3, yrJIeKUCIIbIA Ta3, aMMHaK, TalleHas W3BeCTb, HETalleHas H3BECTb, NMUTHhEBas cola U
JPYrUX), COCTaBJIATh (POPMYNbI HEOPTaHUYECKUX W OPraHHYECKHX BELIECTB, YpaBHEHHS
XUMHYECKUX PEeaKIil, OOBSICHATh MX CMBICH; MOATBEPKIATh XapaKTEePHBIE XHUMHUYECKHE
CBOWCTBA BEIECTB COOTBETCTBYIOIIUMH JSKCIEPUMEHTAMH H 3alHCAMH YpaBHEHUH
XUMUYECKHUX PEaKLM;

- YMETh YCTaHABIHMBATH MPUHAMICKHOCTh W3YUEHHBIX HEOPTaHWMYECKHX M OPTraHMYECKUX
BEIIIECTB K OIpPEeNICHHBIM KJlaccaM W TPYHIIaM COeIUHEHUH, XapaKTepHu30BaTh UX COCTaB U
BaKHEUIIIE CBOWCTBA; OMpPEHENATh BUABI XHMHYECKHX CBs3el (KOBaJIeHTHAs, MOHHAS,
MeTaJUTM4decKas,  BOAOPONHAs),  THIBI  KPUCTAUTMYECKHMX  PEIIETOK  BEIIECTB;
KIJIaCCH(UIIPOBATH XUMHUUECKIE PEAKIINH;

- chopMHpOBaTh TPEACTABICHUS: O XUMHYECKOW COCTABISIOMICH €CTECTBEHHOHAYUHOU
KapTHHBI MUPA, POIM XUMHHX B TIO3HAHWUH SBJICHUH MIPUPOHL, B (POPMHUPOBAHUH MBIIUICHHUS U
KYyIBTYpBl JIMYHOCTH, €¢ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIWMOW IS pEHICHHUS
MPAaKTUYECKAX 3a/ad M HKOJOTMIeCKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3IIOPOBBIO U
MIPUPOJIHOM Cpere;

- YMETh MPOBOJIUTH PACUETHI [T0 XUMHUECKUM (POPMYIIaM U YPABHEHUSIM XUMUIECKUX PEAKIIHHA




- BBIABUTAaTh HOBBLIC HJCHU,
NOAXOAbI U PCIICHUS;

- CIIOCOOHOCTH HX MCIIOJIL30BAHHS B II03HABATEILHOW U
COIII/IEU'H)HOI\/’I ITPAKTHUKE

npeajaratb OpUTrMHAJIbHBIC

C HUCIIOJIB30BAHUEM (I)I/I3I/I"ICCKI/IX BCJIMYMH, XapaKTCPU3YIONIUX BCHICCTBA C KOJIMYE€CTBEHHOM
CTOPOHBI: MAacCCHhI, obbeMa (HOpMaJ'H)HBIe YCJ'IOBI/IH) ra3oB, KOJIHMYCCTBA BCIICCTBA,
HCIOJIb30BaThb CHUCTCMHBIC XWUMHUYCCKHUC 3HAHUA IS TPUHATUA peHIeHI/Iﬁ B KOHKPETHBIX
JKM3HCHHBIX CUTYyallUAX, CBA3AHHBIX € BEHICCTBAMU U UX IMIPUMCHCHNEM

OK 02.
Hcnons3oBats
COBpEMEHHBIE
Cpe/cTBa TIOHCKa,
aHaM3a U
HHTEPIPETALN
nHpopmanuu  u
uH(MOPMAIMOHHBIE
TEXHOIOTUH  JUIS
BBITIOJTHEHHS
3a1a4
npo¢ecCuoHaIBLHO

" 1eITeIbHOCTH

B o01acTH HEHHOCTH HAYYHOI 0 MMO3HAHUSA:

- C(l)OpMHpOBaHHOCTB MHPOBO33pCHHA, COOTBCTCTBYIOIICTO
COBPCMCHHOMY YPOBHIO pa3BUTHA HAYKH H 06IHeCTBeHHOI71
IIPAKTUKH, OCHOBAHHOI'O Ha JAUajIore KYJIBbTYD,
CIIOCOOCTBYIOLIIEIO ~ OCO3HAHUIO  CBOETO  MecTa B
MOJIUKYJIBTYPHOM MHPE,

- COBCPUHICHCTBOBAHUEC SI3BIKOBOM M UHMTATENIhCKOM KYJIbTYPbI
KaK CpeCTBa BSaHMOﬂeﬁCTBHH MCXKAY JHOAbMH W IMO3HAHUA

MHDA;
- OCO3HAHHE I[EHHOCTH HAYYHOHN NEeATeIbHOCTH, TOTOBHOCTh
OCYLIECTBIISITh ~ NPOSKTHYID W HCCIIEIOBATEIBCKYIO

ACATCIIBHOCTh MHAUBUAYAJIbHO U B I'PYIIIIE;
OsaajeHue YHUBepCATbHBIMH
M03HABATEJbHBIMH AeCTBUSIMH:

B) pa6ota ¢ nHpopManmeii:

- BJIaACTH HaBbIKaMH IOTY4YCHUSL I/IHd)OpMaLH/II/I u3
HCTOYHHMKOB PA3HBIX THIIOB, CAMOCTOATEIBHO OCYIIECTBIATh
HOKUCK, AaHalU3, CHCTEMATH3alMI0 U  HMHTEpIpEeTaluio
MH(POPMALUK pa3INYHbIX BUIOB U ()OPM MIPEACTABICHUS,

- co3IaBaTh TEKCTH B Pa3lU4YHBIX (OpMATaX C y4ETOM
Ha3HauYeHUs MH(POPMALMU U LENEBOH ayIUTOPUH, BHIOMpas
ONTUMAJIBbHYIO (JOPMY NIPEACTABICHUS U BU3YAIU3ALIUH;

- OLIEHMBATh JOCTOBEPHOCTD, JIETHTUMHOCTD HH(OPMALIUH, ee
COOTBETCTBHE ITPABOBBIM U MOPAIbHO-3THYECKUM HOpMaM;

- HCIONB30BaTh  CpeNCTBA  HMH(OPMALMOHHBIX |
KOMMYHUKAIMOHHBIX TEXHOJIOTUH B PEIICHMH KOTHUTUBHBIX,
KOMMYHUKATUBHBIX M OPraHM3alMOHHBIX  3amad ¢
coOmonerneM  TpeOoBaHWH ~ JPrOHOMHKH,  TEXHHKHU
0€30IacHOCTH, TUTHEHBI, pecypcocOepekeHus, MPaBOBBIX U
9TUYECKUX HOPM, HOPM HH(POPMALMOHHOH 06€30MacHOCTH;

- BJIaJIeTh HABBIKAMHU Paclio3HABaHMS U 3aLIUTHI HHPOpMaLHH,
WH(POPMAMOHHON O€30MTaCHOCTH JIMYHOCTH;

Y4eOHBIMH

- YMETh IUTAHUPOBATH U BHIMTOIHATH XUMHUYECKUH IKCIIEPUMEHT (TIPEBpAILEeHUs] OPraHUIECKHX
BEILIECTB NPH HAarpeBaHUM, MOJIYYCHUE STHJICHA M HM3YUEHHE €ro CBOWCTB, Ka4eCTBEHHBIC
peakuiM Ha albJeruibl, KpaxMal, YKCYCHYIO KHCJIOTY; JeHaTypauus OENKOB IpH
HarpeBaHWM, [IBETHHIC PEaKIMU OEIKOB; MPOBOAUTH PEaKIMU HOHHOTO OOMEHa, ONpenessTh
Cpeny BOIHBIX pPacTBOPOB, KaueCTBEHHBIE pEaKIMHM Ha cyibdar-, KapOOHAT- W XJIOpHUI-
AQHHMOHBI, HA KATUOH aMMOHHSI; PeIIaTh SKCIIePUMEHTaIbHbIE 3aJaul 1o TeMaM "Merauisl" u
"HemeTamisl") B COOTBETCTBHM C TpaBWJIAMHM TEXHHKH OE30MAaCHOCTH TPH OOpalieHuu C
BEIllECTBAMH U JIA0OPATOPHBIM 00OPY/IOBAHUEM; IPEACTABIATH PE3YJAbTAaThl XUMHYECKOTO
JKCIIepUMeHTa B (hOpMe 3alicH ypaBHEHHH COOTBETCTBYIOIIUX PEAKIUi M (POPMYIHPOBATH
BBIBOJIBI HA OCHOBE 9THX PE3YJbTaTOB;

- YMETh aHAJIN3UPOBATh XUMHYECKYI0 WH(OpMaLHIO, MOTYyYaeMyIo M3 pa3HBbIX HCTOYHHUKOB
(cpenctB MaccoBoi nHpOpMalyu, cetb HTEpHET U Apyrue);

- BJIaA€Th OCHOBHBIMHU METOAAMH HAYYHOI'O ITO3HAHMUA BCEIIECTB U XUMHUYCCKHUX SIBJICHUU
(HabnroieHre, U3MEPEHUE, IKCIIEPUMEHT, MOJICTHPOBAHNE);

- YMETh IPOBOJUTH PACUEThI 10 XUMUYECKUM (pOpMyIiaM U ypaBHEHHSIM XUMHUUECKUX PeaKIUil
C HUCIIOJIb30BAHUEM ¢)H3I/I‘ICCKI/IX BCJIMYHUH, XapaKTCPU3YIOUIUX BCIIECTBA C KOJIMYECTBEHHOM
CTOPOHBI: MaccChl, oObeMa (HOpPMaJbHBIC YCIOBHS) Ta30B, KOJMYECTBA BEIICCTBA;
UCIIOIb30BaTh CHCTEMHBbIE XUMWYECKHE 3HAHMS ANl MPUHATUS PELICHUH B KOHKPETHBIX
JKM3HEHHBIX CUTYaLUsIX, CBA3aHHBIX C BEIIECTBAMM U UX IPUMEHEHUEM

OK 04.
O¢ddextuBHO
B3aUMOJEHCTBOBA
Tb W paboTaTth B
KOJUIEKTHBE u
KOMaH/ie

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH H
CaMOoOIIpe/IeIICHHIO;

-OBJIaJICHUE HaBBIKAMH y4eOHO-HCCIIeI0BATENECKOM,
MPOEKTHOMN U COLUAJIBHOM JIEATENbHOCTH;

OBilaieHNe  YHHBEPCAJIBHBIMH  KOMMYHUKATHBHBIMH
NeHCTBUAMM:

- YMeTb IUTAHUPOBATh U BBIIOIHATH XUMUYECKUIA SKCIIEPUMEHT (IPEBPAIICHUS OPTraHMIEeCKHX
BEIIECTB NPH HArpeBaHHH, MONTYyYCHHE DTHICHA M U3YYCHHE €ro CBOMCTB, KaueCTBCHHBIC
peaknMu Ha aJbJeruibl, Kpaxmal, YKCYCHYIO KHCIOTY;, JeHATypauus OCJIKOB IpH
HarpeBaHHH, IIBETHBIE PEAKLMH OENKOB; IIPOBOJUTH PEAKIMH HOHHOI'O OOMEHA, OMpPENeNsTh
Cpely BOIHBIX PAacTBOPOB, KaueCTBEHHBIC PEaKIMU Ha Cylb(ar-, KapOOHAT- U XJIOPHI-
AHWOHBI, HA KATHOH aMMOHHUSI;, PeIIaTh SKCIEPHIMEHTAIBHBIE 3a7a9i 1o TeMaM "Mertamisl" u
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0) coBMecTHasl IeITEJIbHOCTD.

- TIOHMMATh W WCIIOJB30BATH MPEUMYIICCTBA KOMAHIHOH H
WHIUBUIYaIEHOU PabOTHL;

- NpUHAMATh  [ENd  COBMECTHOM  JIEATCIHHOCTH,
OpPTraHU30BHIBATH W KOOPJUHUPOBATH ICHCTBHS TI0 €€
JOCTIDKEHHIO: COCTaBJIATh IUIAH JICHCTBUH, paclpenelsiTh
POJH C YIETOM MHEHHIH YYACTHUKOB OOCYKIATh PE3YabTATHI
COBMECTHOH paboThI;

- KOOPJWHHPOBATH W BBINONHATH pPabOTy B YCIOBUSIX
peayibHOr O, BHUPTYaJILHOTO u KOMOWHHUPOBAaHHOT O
B3aUMOJICHCTBUS,

- OCYIICCTBJIATH MO3UTUBHOE CTPATETHUCCKOC MOBEICHHEC B

pa3IUYHBIX  CUTYyallMsIX, TMPOSIBJISITH  TBOPYECTBO U
BOOOpa)keHUEe, OBITh NHUIIMATHBHBIM

Osaagenue YHHBEPCAIBHBIMH peryasiTHBHbLIMH
JeHCTBUSIMMN:

T) NpUHSITAE ce0s1 U IPYTHX JIKO/Ieii:

- MPUHUMATh MOTHBBI M apryMEHTHl JPYTHUX Jrojeil mpu
aHaJM3€ Pe3yabTaToB JEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JIPYIUX JIIOJIeH Ha OLIHOKH;
- pa3BUBAThH CHOCOOHOCTH IIOHUMATh MUP C HO3HULHUU APYrOro
YEIIOBEKA,

"HemeTasutel") B COOTBETCTBHM C NpaBWJIaMHM TEXHHKH OE30MACHOCTH TPH OOpalieHuH C
BEILlECTBAMH U JIA0OPATOPHBIM O00OPYIOBAHUEM; IPEACTABIATH PE3YAbTATHl XUMHUYECKOTO
JKCIIepUMEHTa B ()OpMe 3alicy YpaBHEHHH COOTBETCTBYIOIIUX PEAKIUH M (HOPMYIHPOBATH
BBIBOJIBI HA OCHOBE 3THX PE3yIbTaTOB

OK 07. | B 00J1aCTH 2KOJOrHY€CKOro BOCIIMTAHMS : - copMHpOBaTh MpPEACTABICHUS: O XHMHYECKOH COCTABISIOIICH €CTECTBEHHOHAYYHOMH
ConeiicTBOBaThH - ¢()OPMHUPOBAHHOCTh 3KOJIOTHYECKOM KYJIbTYpbL, IOHUMaHHUE | KapTHHBI MUPA, POJIH XMUMHUH B MIO3HAHHUH SIBIICHUH [TPUPOJIbI, B (JOPMUPOBAHUH MBIIUICHHS 1
COXpaHCHHIO BIMSHHUSL ~ COLMAJbHO-DKOHOMHYECKHX  IPOLIECCOB  HA | KYJAbTYpPbI JIMYHOCTH, €€ (YHKIMOHAJIbHOW TPAMOTHOCTH, HEOOXOIMMOMW JUIsS pELICHHS
OKpYy’Karomien COCTOSIHUE TPUPOJHOM W COLMAJIBbHOW CpElbl, OCO3HAHHME | MPAaKTHYECKUX 3a7a4 W DKOJIOTMYeCKH OOOCHOBAaHHOI'O OTHOLICHUsI K CBOEMY 3I0pPOBBIO H
cpepl, rI100aJIbHOrO XapakTepa SKOJOTHUECKHUX MPo0IIeM; MIPUPOIHOI cpere;

pecypcocOepeker | - IJIAHUPOBaHKE U OCYIIECTBIICHHUE JICHCTBUI B OKpYXKAIOIIEH | - yMETh COOJIIOIaTh MPaBUIIa IKOJIIOTHYECKH LIENIECO00Pa3HOrO TIOBEICHUS B OBITY U TPYIOBOM
W0, TPUMEHATH | Cpele Ha OCHOBE 3HAHMA Ieled YCTOHYMBOrO pa3BUTUS | JACATENBHOCTH B IIENISIX COXPAHEHHUS CBOETO 3J0POBBS U OKPYKAIOUIEH HMPUPOTHOU CpEIbI;
3HAHUS 00 | JemoBeyeCTBa; YUUTHIBATh ONACHOCTh BO3ICWCTBUS HA >KUBBIE OPraHU3MBI OIpPENEIeHHBIX BEIIECTB,
HM3MEHEHUN aKTUBHOE HENpUATHE JCHCTBUM, MPHUHOCAIIMX Bped | MOHUMAsi CMBICH IOKA3aTels MPeaebHON JOMYCTUMON KOHIIEHTPAIIIH

KJIIMATa, OKpYKarollen cpene;

TIPUHITHAIIGL - YMEHHE MPOTrHO3UPOBATH HEOIATONPHUSITHBIE YKOJIOT MIECKHE

OepexKITUBOTO TTOCTIEICTBHS IPEIIPUHAMAEMBIX JEUCTBHUM, MIPEIOTBPAIIAT

MIPOU3BOJICTBA, HX;

3¢ PeKTUBHO - pacmiupeHWe OIbITa JAEATENFHOCTH  SKOIOTHYECKOM

JIECTBOBATH B | HANpaBIEHHOCTH;

Ype3BBIYANHBIX - OBJaJeHWE HABBIKAMH  y4eOHO-HMCCIENOBATEIBCKOM,

CUTYalLUsX MIPOEKTHOM M COIMAJIBHOM JIESTENbHOCTH;

IIK

IIK 1.1. AHanu3upoBaTh TpeOOBaHHS TEXHUIECKOTO




3alaHuA Ha MIPOCKTUPOBAHUC HI/I(l)pOBLIX CHUCTEM.




2. CTPYKTYPA U COJIEP’)KAHUE OBI[EOBPA3OBATEJILHOM JUCLUATIIMHBI «XUMUS»
2.1. O6beM IMCHUIUINHBI U BUABI y4eOHOH padoThI

Bua yueOHoii padoThI Oo0bem B yacax
O0bem 00pa3oBaTebHOI MPOrpaMMbl THCHUTIMHBI 84
B T.4.
CamocTosiTeqibHAsA padoTa 12
OcHoBHOe coiepraHue 72
BT. 4.:
TEOPETUYECKOE 00yUeHUE 30
MPaKTHYECKUE 3aHATH 18
n1abopaTOpPHBIC 3aHATHUS 10
KonTposnbsHas pabora 4
IpodeccnonanbHO-OpHEHTHPOBAHHOE COlepKaHue (colep:kaHue 4
NMPUKIATHOTO MOTYJISA)
BT. 4.:
TEOpPETHUYECKOE 00yUeHHE 2
MPaKTHYECKUE 3aHATH 2
KOHCYJIbTaIlHs 6
IIpomexxyTounas arrecTanus: quddepeHInpoBaHHbIN 3a4eT 2
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2.2. TemaTn4eckuii IUIaH U cofep:kaHue yyeOHoi mucuummael OY 1.12 XUMHUA

HaumenoBanue Conep:xkanue y4eOHOro MaTepnaJia, JiabopaTopHbie padoThl M IPAKTHYECKUE 3aHATHS, CAMOCTOsITeIbHasI padoTa O6bem DopMHupyeMble
pa3aesioB U TeM o0yuyaomuxcs, MHAMBUAYAJIbHBIN NPOEKT (eciu npedycmompeHo) 4aCc0B KOMIIETeHIMHU
1 2 3 4
Pa3gen 1. OcHOBBI CTPOEHHS BelllecTBa
Tema 1.1. Copaep:xanne yueOHOT0 MaTepuaia: OK 01
Crpoenne aToMOB 1 | CoBpemeHnHass Monenb cTpoeHusi artoMa. CHMBONMYECKUH SI3BIK XUMHH. XHMHYECKHH 53JeMeHT. | 1
XUMHUYCCKIX OnekTpoHHass KoH(Murypauus atoma. Kimaccudukamms XMMHYECKHX SJIEMEHTOB (S-, P-, O-371eMEHTHI).
3JIEMEHTOB U NIPUPOA BanentHbie JJIEKTPOHBI. BanenTHOCTB. OneKTpoHHas IpUpoJa XUMUYECKOU CBsI3U.
XMMHUYECKOU CBS3H ONeKTpOOTPULIATENbHOCTh. BHIBI XMMHYECKOH CBsA3M (KOBaJE€HTHAs, WOHHAA, MeTaJuInyecKas,

BOJIOPOJIHASI) ¥ CIIOCOOBI €€ 00pa30BaHMUSL.

HpaKaneCKne, naﬁopaToprle SAHATHA:
1

IIP 1. Pemenne 3agaHuii Ha HCIOJIb30BAaHUE XUMHUYECKOM CHUMBOJIMKHM W Ha3BaHUMW COENUHEHUU IIO 1
HOMEHKJIAType MEXIYHAPOIHOIO COI3a TEOPETUUECKOM U MPUKIAJHON XUMHY U TPUBUAIBHBIX Ha3BaHUI
JUISL COCTABJICHHSI XUMHYECKUX (POPMYJI JBYXaTOMHBIX COCAMHEHHUHN (OKCHJIOB, CYJIb(HIOB, THAPHIOB U
T.I1.) ¥ IPYTHX HEOPTAaHUIECKUX COSNUHEHUN OTAEIHHBIX KIIaCCOB.

IIpakTrueckue 3a/laHusl HA YCTAaHOBJIEHUE CBA3U MEXJIY CTPOEHHEM aTOMOB XMMHMUYECKHX JJIEMEHTOB U

NEPUOJUICCKUM U3MCHCHHUEM CBOMCTB XMMHYECKHUX DJIEMEHTOB M HX COCZII/IHCHI/Iﬁ B COOTBETCTBHH C
nosjoxxenreM Ilepnoanueckoi CuCTEMBI.

CamocTosiTejibHasi paGoTa 00y4YalIIMXCsi:

1
Tema 1.2. Conep:kaHue y4eOHOro MaTepuaJjia: OK 01
IMTepronnueckuit 2 | Ilepuonuyeckas cucrema xumudeckux oaementoB JIM. Menpneneesa. @usuueckuii  cmbicn | 1 OK 02
3aKkoH u Tabnmma J[. 1. [lepromnueckoro 3akona .M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XUMHYECKUX
MenzeneeBa JJIEMEHTOB, 00pa3yeMbIX HMH TPOCTHIX M CJIOXHBIX BEIIECTB B COOTBETCTBHU C IIOJNIOKEHUEM
XUMUYECKOro nsneMmeHta B Ilepuoauueckoid cucreme. MHUPOBO33pEHUYECKOE M HAaydHOE 3HAYEHUE
ITepumomuueckoro 3akoHa J[.M. MenneneeBa. Ilporno3sr J[.MI. MennmeneeBa. OTKpBITHE HOBBIX
XUMUYECKUX JIEMEHTOB
IMpakTHYecKue, 1a60paTOpHbIE 3aHITHSA:
2 ITP 2. Pemienuie npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XapaKTEPU3aALUI0 XUMUYECKUX 1
aMeMeHToB «MeTtammnieckne / HeMEeTaJUTMYECKHe CBOMCTBA, AJIEKTPOOTPHUIATEIHHOCTh XUMHYECKUX
3JIEMEHTOB B COOTBETCTBUU C MX AJIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B IEPUOAUYECKOU CHUCTEME
xuMmudeckux saeMenToB J[.J. MenngeneeBay
CamocTosiTesibHAs padoTa 00YUAIOLIMXCH:
| 1
Pa3pnen 2. Ctpoenne u cBOiicTBa HEOPraHHYECKHX BeLIECTB
Tema 2.1. Cosep:kaHue y4eOHOro MaTepuaJsa: OK 01
Knaccnduxanus, 3 | Ilpeamer Heopranmueckoii xumun. Kiaccuukanus HEOPraHHYECKUX BEIIECTB. IIPOCTBIE U CIOXKHBIE | 2 OK 02
HOMCHKIJIaTypa 1 BemecTBa. OCHOBHBIE KIIACCHI CIIOMKHBIX BEMIECTB (OKCHIBI, THAPOKCHUIBI, KHCIIOTHI, comn). B3auMocBs13b
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CTpOCHHE
HEOPTraHWYECKUX
BEILIECTB

HEOpPraHMYECKUX BEIECTB. ArperaTHble COCTOsIHUS BelecTBa. Kpucranmdyeckue u aMop(dHbIe BEIIECTBA.
Tunbl KpUCTAIIMYECKHX PELICTOK (aTOMHAsl, MOJICKYJSIpHAs, HOHHAs, METaJUINYecKas). 3aBUCHMOCTb
(U3MYECKMX CBOMCTB BEIECTBA OT THIIA KPUCTAUIMYECKON pEIICTKUA. 3aBUCHMOCTh XHMHYECKOU
aKTMBHOCTH BEILIECTB OT BHJAa XMMHUYECKOH CBSI3M M THIIA KPUCTALUIMYCCKON perieTkd. [IpuduHbI
MHOT000pa3usi BEIIECTB

IIpakTnyeckue, 1a00paTOpHbIE 3aHATHS:

4 P 3. HomeHknaTypa HEOPraHUYECKHX BEIIECTB: HA3BAHME BEIIECTBA MCXOAS W3 MX XUMHUYECKOU

(hopMyJIBI MITH COCTABJICHHE XUMHUYECKON (hOPMYJIbl HCXOJS U3 Ha3BaHHUS BEUISCTBA MO0 MEXTyHAPOHOM
(MIOITAK) unu TpuBHaIbHOM HOMEHKIIATYpE.
Perienne mnpakTHyeckMx 3allaHUEl 1O KiIacCU(MKALMK, HOMEHKJIATYPE M XUMHUYECKHM (HopMyiam
HEOPTaHWYECKUX BEMIECTB PAa3IMUHBIX KJIaccoB (YrapHbI Tra3, YIJIEKHUCHIBIA Ta3, aMMHUaK, TamieHas
M3BECTh, HErallleHast M3BECTh, MMUTHEBAs COJA U JAPYTHX): HA3bIBATh U COCTABIIATH (DOPMYJIBI XUMUUYECKUX
BEIIECTB, ONPEAEIATh NPUHAJIEKHOCTD K KIIACCY.

CamocTosiTesqibHAs padoTa 00Y4YAKOLINXCS:

Tema 2.2. Pusuko-
XAMUYECKHE
CBOICTBa
HEOPTaHUYECKUX
BEIIECTB

Cojep:xaHue y4e0HOro MaTepuaJia:

5

Meramnpl. O0mme (uU3NYecKne W XUMUYECKHe cBoicTBa MeramioB. CrocoObl MoiydeHus. 3HaueHHe
METAJUIOB ¥ HEMETAJUIOB B IPUPOE U KU3HEIEATETbHOCTH YeJI0BEKa U OpraHn3MoB. Kopposus MeTauios:
BUIbI KOPPO3UH, CIIOCOOBI 3aIIUTHl METAJUIOB OT KOPPO3UHU

Hemeramnpl. O6mue puszndeckne 1 XUMAYECKUE CBOMCTBA HEMETaIOB. TUITMYHBIE CBOWCTBA HEMETAITOB [V—
VII rpynm. Kiaccudukarys 1 HOMEHKIATYpa COSIMHEHUI HeMeTalutoB. KpyroBopoThl OMOTeHHBIX JIEMEHTOB
B IIPUPOJIC

XVMHUYECKHEe CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHJIOB, THIPOKCHIOB, KUCIIOT, COJICH
U 7p.). 3aKOHOMEPHOCTH B W3MEHEHHH CBOWMCTB TPOCTBIX BEIIECTB, BOJOPOIHBIX COCITUHEHHH, BBICIIHX
OKCHJIOB U THIPOKCHJIOB

IIpakTHyeckue, 1a60paTOpHbIE 3aHITHI:

IIP 4. CocraBnenne ypaBHeHU XUMUYECKAX PEAKITHI C yIaCTHEM IIPOCTHIX M CIOXKHBIX HEOPTAaHUIECKUX
BEIECTB: METAJUIOB M HEMETaUIOB; OKCHIOB METaJUIOB, HEMETA/UIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCJIOT, OCHOBAaHMH U aM(OTEpHBIX T'HMIPOKCHIOB; HEOPTaHWYECKHX COJIEH,
XapaKTEpU3YIOIIUX UX CBOKWCTBA.

IIP 5. PewreHue npakTHKO-OpPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA CBOMCTBA, COCTaB, MOIYYCHHE
n 0e30macHOe HCIONb30BAaHUE BAXHEHIINX HEOPraHWYECKUX BEINECTB B OBITY M MPAKTUIECKON
JeATEIbHOCTH YeTI0BEKa

Cam

OCTOsITeIbHASL PadoTa 00YYAIOIIUXCH

OK 01
OK 02

Tema 2.3.
WNnentuduxarms

Conep:xanue y4eGHOro MmaTepuasa:

IIpakTnyeckue, J1a00pPaTOPHBbIE 3AHATHUSI:

OK 01
OK 02

12




HEOPraHMYeCKUX 9 | JIP 1. «aeHTH(UKAIMSA HCOPTAHUYECKHX BEIECTBY. OK 04
BEILIECTB Pemenne skcrepuMEHTaNbHBIX 3aJad MO XMMHMUYECKHM CBOMCTBAM METANIOB M HEMETAJUIOB, IO
PACIO3HABAHHUIO U TIOIYYEHHUIO COEMHEHNN METaJIIOB M HEMETAJIJIOB.
WnenTudukanns HEOPraHWYECKUX BEIIECTB C HCIOJIB30BAHHEM HUX (DU3MKO-XUMHUYECKUX CBOWCTB,
XapaKTepHBIX KadyecTBEHHBIX peakiuil. KauecTBeHHbIC peakiuu Ha Cyiabdar-, KapOOHAT- U XJIOPUA-
AHUOHBI, HA KATMOH aMMOHMSI
KonTpoabHsbie padoThbI:
10 | KP 1 BemiecTBa 1 UX CBOICTBa
CamocTosiTesqibHAs padoTa 00Y4YAIOLINXCS:
Pa3nea 3. Xumnueckue peakiuuu
Conep:xaHue y4eGHOro MaTepHasa: OK 01
11 | Knaccudukanmst 1 THIIBI XUMHYECKUX PEAKIMH C y4yacTHeM HeopraHmuyeckux BemiecTB. CocTaBiieHHE 0K 02
YpaBHEHUI peakIuid COCIMHEHHUS, PA3JIOKEHHUs, 3aMEIIeHUs, OOMEHa, B T.4. PEAKIUi TOpEHWUS,
OKHCIIEHUSI-BOCCTAHOBJICHMS.
VYpaBHeHUA OKHCIEHHS-BOcCTaHOBIeHUsA. CremeHp okucineHus. OKHUCIUTENb W BOCCTAHOBUTEIb.
CocraBrieHrie ¥ ypaBHHBAaHHE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMII METOIOM AIIEKTPOHHOTO
Oamanca. OKHMCINTENFHO-BOCCTAHOBUTENbHBIE PEAKIIMN B TPUPOJE, NMPOU3BOACTBEHHBIX IPOIECCAX H
Tema 3.1. YKU3HEIEATENbHOCTH OPTraHN3MOB
Tunel  xuMmudeckux | I paKkTHyecKue, 1adopaTOpHbIe 3aHATHSI:
peaKuii 12 | IP 6. KonmnyecTBeHHBIE OTHOIIEHUS! B XUMUHU. OCHOBHBIE KOJTMYECTBEHHBIE 3aKOHBI B XUMHH M PAaCUETHI
[0 YPaBHEHUSAM XMMHUUYECKHX peakiuid. Monb Kak eIMHMIIA KOIM4YEeCTBa BewiecTBa. MosspHas macca.
3aKOHBI COXpPaHCHHMsI MacChl M JHEPrMH. 3aKOH ABoraapo. MospHbii 00beM ra3oB. OTHOCHTENbHAsS
IJIOTHOCTH Ta30B. PacdeTsl MO ypaBHEHUSM XUMHYECKHX PEaKIHi C MCIOJb30BAaHWEM MAacchl, 00bema
(HOpMaTbHBIC YCIIOBHS) Ta30B, KOJTMYECTBA BEIIECTBA
13 | IIP 7 CocraBnenue ypasuenuit OBP
CamocTosiTeJibHAas patoTa 00yYalOIIMXCsI:
Copep:kaHue y4eOHOro MaTepuaja: OK 01
14 | Teopus >IEKTPONHUTHYECKON Aucconnanuy. MoHBI. ONEKTPOIUTHI, HEXIEKTPOIUTHL. Peakniuu HOHHOTO OK 04

Tema 3.2.
DNeKTpoIuTHYEeCKas
JACCOLIHALINSA U
HOHHBIN 00MEH

oomena. CocraBieHUE peakluil MOHHOro OOMEHa IyTEM COCTaBJIEHHSI MX IOJHBIX M COKPALIEHHBIX
HOHHBIX ypaBHEHUH. KHCIIOTHO-OCHOBHBIE peaKlMK. 3aJaHUsl HA COCTABJICHUE HOHHBIX PEaKIUi

IIpakTHyeckue, J1a00paTOPHbIE 3aHITHI:

JIP 2. “Turbl XUMHYECKUX PEaKinii’”.

Hccnenosanne THIOB (110 COCTAaBY M KOJMYECTBY MCXOAHBIX M OOPA3yIOIIMXCS BEIIECTB) U NMPU3HAKOB
XUMHYECKUX peakiuil. [IpoBeeHre peakiuii FOHHOrO OOMEHa, ONPEIEIeHNE CPEIbl BOIHBIX PACTBOPOB.
3aaHus Ha COCTABJIEHHE HOHHBIX PEaKInil

CamocTosiTeibHAs padoTa 00Y4YAIOLIUXCH:
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Paznea 4. KuneTnyeckue H TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH MPOTEeKAHUSI XMMHYECKHX PeaKIu i

CoepsxaHue y4eGHOro MaTepuaJia; OK 01
16 | CkopocTh peaknmu, €€ 3aBUCHMOCTh OT Pa3iUYHbIX ()aKTOPOB: MPUPOABI PEarvpyIOIIUX BELIECTB, OK 02
KOHLIEHTpAllUU PEarupyrolux BELIECTB, TEMIIEpaTypbl M IUIOINAJM PEAKLUOHHON ITOBEPXHOCTHU.
TemnoBbie 3 (HeKThl XUMUYECKUX Peakyii. DK30- U SHAOTEPMUYECKUE, PEaKIINH.
O6paTtuMocTh peakiuii. XUMHUYECKOE PAaBHOBECHE U €r0 CMEIEHHUE MO ISUCTBIEM Pa3IHIHbIX (JaKTOPOB
(KOHLIEHTpallMgd pPEareHTOB WJIM MPOAYKTOB peaklW{, [aBjieHHe, TeMmIepaTypa) s CO3JaHUs
Tema 4.1. Cxopocrs ONTHMAJIBHBIX YCIOBUH ITPOTEKAHUs XUMHUecKuX npoueccos. [Ipunnun Jle Ilarense.
ng;[;e;mx IIpakTHyeckue, 1a00paTOpHbIE 3aAHATHS:
XUMITIecKoe 17 | IIP 8. Pemenne npakTUKO-OPHEHTHPOBAHHBIX 3aJJaHUN HA aHAIU3 (axmopos, GIusioumux Ha usMeHeHue
paBHOBecHe cKopocmu Xumuyeckol peakyuu, B T.4. C TIO3UIUI 3KOIOTUYECKH uenecooGpamU{oro [OBEACHNUS B OBITY H
TPYZAOBOM JIEATENBHOCTHU B LIEISAX COXPAHEHUS CBOETO 3/I0POBbs U OKPYXKAIOLIEH IPUPOIAHON CPEBI.
Pemenne mnpakTUKO-OPMEHTUPOBAHHBIX 3aJaHuil Ha npuMeHenue npuHiuna Jle-Illatense s
HAXOXKJICHUS HAPABIICHHUS CMEIISHHUS PABHOBECHS XUMHUYECKOW peaKkiK 1 aHaIu3 (PaKTOPOB, BIUSIOMINX
Ha CMEIICHUE XMMUYECKOr O PAaBHOBECHSI
CamocTosiTesibHasi pa0oTa 00y4arOIIMXCs:
Paszpgen S. PactBopbl
ConepskaHne y4eGHOro MaTepuasia:
18 | PacTBopeHne Kak (HU3MKO-XMMHUYecKuii mponecc. PactBopsl. CriocoObl HPUTOTOBIEHHS PacTBOPOB. OK 01
Tema 5.1. Tlonstie o PactBoprMocTs. MaccoBast 1OJIsI paCTBOPEHHOIO BEIIECTBA. Civ[blcn IoKa3aTels IPeAeIbHO JOMyCTUMON OK 02
pACTBOPAX KOHLIGHTPALMH U €r0 UCIOJIb30BAaHUE B OLIEHKE SKOJOrHUECKOM 0€301acHOCTH. OK 07
Hpa|1<mqeclme, J1a00paTOpPHbIE 3aHATHS:
Calv1|OCTOﬂTeanaﬂ padoTa 00y4aroIuxcs:
Copepkanne y4eGHOro MaTepuaJia: OK 01
OK 02
IIpakTHyeckue, 1a60paTOPHbIE 3aHATHSA: OK 04
Tema 5.2. 19 | JIP 5. «IIpurotoBieHUE pacTBOPOBY.
HUccnenoBanue [IpuroroBneHue pacTBOPOB 3aJaHHOW (MAacCOBOM, %) KOHIIEHTpaLUH (C MPaKTUKO-OPUEHTHPOBAHHBIMU
CBOWCTB PacTBOPOB BONPOCAaMH) M ONpPEAeTIeHIE CPeIbl BOMHBIX PACTBOPOB.
Pemenne 3aa4 Ha IPUTOTOBJIEHHE PACTBOPOB
CamocTosiTeJibHAas pa6oTa 00y4alOIIMXCs:
|
Paznen 6. CTpoeHHe M CBOHCTBA OPraHUYeCKHX BelleCTB
Conep:xaHue yueOGHOro MaTepuaJa: OK 01

Tema 6.1.

20 | MMosiBreHue W pa3BHTHE OPraHMYECKON XMMHH KAk HAyKd. IIpeaMer OpraHMdecKod XuMum. Mecto u
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Knaccugukanus,
CTpPOCHUE U
HOMEHKJIATypa
OpraHNYEcKUX
BEIECTB

3Ha4YCHUE OPraHUYECKON XUMUU B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHUUECKOE CTPOCHUE KaK IOPALOK COCIUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO HUX BAJIEHTHOCTH.
OCHOBHBIE TIOJIOKEHUSI TEOPHUH XUMHYECKOTO CTPOEHHs OpraHuueckux coeauHeHuid A.M. Bytneposa.
VYriepoaHbIil CKeNeT OpraHMYecKOd MOJEKYJbl. 3aBHCHMOCTh CBOWCTB BELIECTB OT XUMHUYECKOIO
CTPOCHUs MOJIEKYJI. MI30MepHs U U30MEPBL.

[NousTre 0 pyHKIMOHANBHOM Tpyme. Pagukan. [TpuHnmne knaccudukanum opraHuYecKuX COeAMHEHNH.
MexayHapoaHas HOMEHKJIATypa W MPUHIHUITEI HOMEHKIIATYPbl OpraHuueckux coeanHenuid. [lonstre 0o
A30TCOJIEPIKAIINX COCAMHEHUSIX, OMOJIOrMYECKN aKTHBHBIX BEIIECTBAX (YIIIEBOAX, KHUPax, OenKax u Jp.),
BBICOKOMOJICKYJISIDHBIX COSMHEHHSIX (MOHOMED, TOJIMMEDP, CTPYKTYPHOE 3BEHO)

IIpa

KTHYC¢CKHCEC, ﬂaﬁopaToprle 3aHATHSA:

21

ITP 7. HomeHKmaTypa OpraHu4ecKuX COCAMHEHUHN OTACIBHBIX KIACCOB (HACKHIIICHHEIE, HEHACHIICHHBIC U
apoMaTHUYECKUE YIJICBOJIOPOJIbl, CIUPTHI, (DEHOJIbI, aJIbJCTUbI, KETOHBI, KAPOOHOBBIC KUCJIOTHI U JIp.)
CocraBiieHHE TIONHBIX M COKPAIICHHBIX CTPYKTYPHBIX (DOPMYJ OpraHMYECKHX BEIIECTB OTICIbHBIX
KJIACCOB, HCIIONB3yS WX HA3BaHUS IO CHUCTEMATHYECKOW M TPUBHAIBHONM HOMEHKJIATYpE (ITUJIEH,
alleTWJICH, DIIMIEpUH, (eHon, (opMalbIerui, YKCyCHas KHCIoTa, TiMIuH). Pacdyersl mpocteitmeit

(hopMyIIBI OpraHUYECKON MOJIEKYIIBI, MCXO/IS U3 AIEMEHTHOr0 cocTana (B %)

CamocTosiTesibHasi patoTa 00yYalouMXxcsi:

Tema 6.2. CBoiicTBa
OpPraHUYECKUX
COEOUHEHUN

Coaepxanne yaeGHOro MaTepuasia:

22 | ®U3NKO-XMMHYECKHE CBOMCTBA OPraHMYECKHUX COCAMHEHHM OTACABHBIX KIacCoB (0COOEHHOCTH OK 01
KIaccu(UKaIi ¥ HOMEHKJIATYPBI BHYTPH KJIacca; TOMOJIOTHYECKHH ps ¥ o01mas (GopMyria; H30MepHs; OK 02
(hu3mdecKue CBOMCTBA; XUMUUIECKHUE CBOMCTBA; CITOCOOBI IMTOITYICHHS): OK 04

— TIpenenbHbIE YTIEBOIOPOJBI (alKaHBl M IMKIIOAJTKaHbI). ['opeHrne mMeraHa Kak OIMH W3 OCHOBHBIX
HMCTOYHHKOB TEIJIa B MPOMBIIUIEHHOCTH 1 ObITy. CBOMCTBa MPUPOJHBIX YTIIEBOIOPOIOB, HAXOKICHHUE B
MIPUPOJIE U IPIMEHEHHE aJIKaHOB;

— HeTpenenbHbIe (AJTKEHBI, AIKMHBI U aTKa/IMeHbl) H apoMaTHIeCKue yTriieBonopoasl. ['openue arnerniena
KaK MICTOYHHK BBICOKOTEMITEPATYPHOTO MJIAMEHH IS CBAPKH M PE3KH METaJIIOB

23

@DU3NKO-XMMHUYECKHE CBOMCTBA OPIaHMYECKMX COEAMHEHHUH OTHENBHBIX KIaccoB (OCOOEHHOCTH
Kaccu(uKaluy 1 HOMEHKJIATYPbl BHYTPHU KJIacca; TOMOJIOIMUYECKUN psii U o01iast popMyiia; H30MepHs;
(bm3myecKue CBOMCTBA; XUMHUYECKUE CBOMCTBA; CIIOCOOBI ITOTyYEHHS):

— KHCIIOPOACOAEpKAIIe COSAUHEHHS (CIIUPTHI U (PEHOIIBI, KaPOOHOBBIE KUCIIOTHI U 3(HPHI, AJIbACTUABI U
KETOHBI, JKUpBI, yrieBonsl). llpakTuueckoe NpHMEHEHHE ATUJICHIJIMKONS, IJHLEpuHa, (eHona.
[Ipumenenue Qopmanpaernna, ameTalpAeruia, YKCYCHOH KHCIOTh. Mblla Kak COMM  BBICHINX
KapOOHOBBIX KHCIIOT. MoroIye CBOiCcTBa MbLIIa

24

DU3UKO-XMMUYECKHE CBOMCTBA OPraHMYECKMX COEIWHEHUH OTAENBHBIX KIaccoB (OCOOEHHOCTH
KJaccu(uKalud 1 HOMEHKJIATYPbl BHYTPHU KJIacca; TOMOJIOTMUYECKHN psig U o011ast popMyiia; n30Mepus;
(u3nvecKre CBONCTBA; XUMUYECKHE CBOUCTBA; CIIOCOOBI MOTYUEHHS):

— a30TCOACPIKAIINNEC COCANHCHU A (aMI/IHLI 1 aMHUHOKHUCJIOTHI, 6eJ'IKI/I). BBICOKOMOHGKYHHPHLIQ COCOMHCHUA
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(cuHTEeTHUECKUE M OHOJIOTHYECKH-aKTUBHBIC). MOHOMED, TIONKUMEp, CTPYKTypHOE 3BeHO. [lonnmepu3anust
3THJIEHA KaK OCHOBHOE HAIpaBJIEHUE €r0 UCIIOIb30BaHMSL.
['enerndeckas cBA3b MEXAY KIaccaMU OPraHUYECKUX COEAMHEHUN

IIpakTHyeckue, 1a00pPaATOPHBIE 3AHATHSA:

25

[P 8. CgoiicTBa OpraHMYeCcKHUX COEIMHEHHI OTAENbHBIX KJIacCcOoB (TpUBHMAJbHAS M MEXIyHApOIHAS
HOMEHKJIATypa, XMMUYECKUE CBOIMCTBA, CIIOCOOBI TIONYUCHHS): IPEACIbHbIE (AIKAHbI M [UKIOAJIKAHbI),
HernpeJenbHble (aJKeHbI, aJKUHBI U alKaJUeHbl) 1 apOMAaTHYEeCKUE YTIEBOAOPO/IbI, CIIUPTH B (DEHOIBI,
KapOOHOBBIE KHCIOTHI U 3(UPBI, albJerHIbl U KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI, BLICOKOMOJICKYJISIPHBIC
COEJMHEHHUs. 3a/JlaHusl Ha COCTABJIEHHUE YPABHEHUW XMUMHMUYECKHX PEAKIUl C ydyacTHEeM OpraHMYecKUX
BEUIECTB HA OCHOBAHUHU UX COCTABA U CTPOCHMSI

26

NP 9. CocraBieHrne cxeM peakiuil (B TOM YHCIE MO MPEAJIOKEHHBIM IEMOoYKaM IpEeBpalleHHi),
XapaKTepU3YIOUINX XUMHYECKHE CBONCTBA OPTaHUYECKUX COCANHEHUN OTJEIBHBIX KJIACCOB, CIIOCOOBI UX
NOJIYYEHHs] M HA3BaHUE OPraHUYECKUX COCJUHEHUHW 110 TPUBUAIBHOW WM MEXIYHapOIHOMU
CHUCTEMAaTHYECKOH HOMEHKIIAType.

Pemienue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUM HAa CBOMCTBA OPraHMYECKUX COEAMHEHUI
OTJIENbHBIX KJIACCOB

27

JIP 3. “TIpeBpaliieHusi OpraHU4ecKUX BEIECTB MPH HArpeBaHUH'".
[Tosydyenue 3TuneHa U U3y4eHHE €ro CBOMCTB. MoieaupoBaHUe MOJIEKY U XUMUYECKUX MTPEBPAILCHUI
Ha IIpUMepe DTaHa, YTUJICHA, alleTUICHA U JIp.

CamocrosiTesibHast padoTa 00y4alOIUXCs:

Tema 6.3.
WNnentnduxamms
OpraHUYIECKHUX
BEIECTB, UX
3HAaYEeHHE U
MIpUMEHECHHE B
OBITOBOM 1
MPOU3BOJICTBEHHOMN
JeITENLHOCTH
YyeJI0BeKa

Copep:xkaHne y4eGHOr0 MaTepuaJia:

28

buooprannueckue coennnenus. [Ipumenenue u 6uomoruveckas poib yrieBonoB. OKUCIeHNE YTIEBOI0B
— MCTOYHHUK SHEPTHH XKUBBIX opraHu3MoB. O0macTu mpuMeHeHus] aMUHOKHUCIOT. [IpeBpamenns 6enkos
MU B OpraHu3Me. buomormueckue ¢QyHkiuu OenkoB. buomormdeckne ¢GyHKIHH XUPoB. Porb
OpraHWYeCKOW XMMHHU B PEIICHUH TMPoOJIeM MHUIEeBOi Oe3omacHOCTH. Poibh opraHmdYecKkoil XWMHH B
pemieHuu TpoOJIeM DHEePreTHHYecKoi Oe30MMacHOCTH, B Pa3BUTHH MENWIIMHBI, CO3JAHUU HOBBIX
MaTepuasoB, HOBBIX HWCTOYHHKOB JHEPruu (aJbTepHATHBHBIE WCTOYHHWKH »Heprum). OmNacHOCThH
BO3JICWCTBHAA HAa JKMBBIE OPTaHU3MBI OPTaHWYECKHX BEHIECTB OTHENBHBIX KIACCOB (YTIIEBOIOPOIBI,
CHUPTHI, (hEHONIBI, XJIOPOPTaHUIECKHE MTPOU3BOIHBIC, ABIETUABI U JIP.), CMBICI TIOKa3aTelsl MpenenbHO
JOITYCTUMOW KOHIISHTPAIUH

IIpakTnyeckue, J1a00pPaTOPHbIE 3AHATHSI:

29

JIP 4. “Unentudukanms OpraHMuecKUX COSIMHEHUI OTIEIbHBIX KJIacCOB”

Wnentuduxanns opraHnyecKuX COSIUHEHUH OTIENbHBIX KIacCOB (Ha MPUMEpPE allbACrUI0B, KpaxMaia,
YKCYCHOM KHCJIOTBI, OCJIKOB U T.II.) C UCIIOJIb30BAHUEM UX (PU3MKO-XUMHUECKUX CBOMCTB U XapaKTEPHBIX
KayeCcTBEHHbIX peakuuid. JleHarypauus Oenka mnpu HarpeBaHuM. LIBeTHble peakuuu OENKOB.
Bo3HNKHOBEHNE aHAIMTUYECKOIO CUTHAJAa C TOYKU 3PEHUS XUMHUYECKHX IPOLECCOB MPU NPOTEKaAHUH
Ka4yeCTBEHHOW peaKLny, MO3BOJISIONIEH HICHTU(QUIMPOBATh NPEJIOKECHHBIE OPraHMYECKHE BEeleCTBA

OK 01
OK 02
OK 04
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KoHTpoJibHbIE padoThI:
30 | KP 2. CtpykTypa 1 CBOMCTBA OPraHMYECKUX BEIICCTB 2
CamocrosiTeJibHAas padoTa 00y4aomuxcs:
| 1
IIpodeccuonaIbHO-OPHEHTHPOBAHHOE COJEeP:KaAHUE (CoepKaHUe TPUKJIATHOTO MOIYJIA)
Pazjnen 7. Xumus B ObITY U NPOU3BO/JCTBEHHOI 1eSITEJILHOCTH YeJOBEKa
ConepsxaHne y4eGHOro MaTepuaJia; OK 01
31 | Hogeiimue nocTHKEHHUsS XUMUYECKOH HAyKHM M XMMUYECKOM TexHomoruu. Ponp Xumum B oOecriedeHHn OK 02
9KOJIOTHYECKOH, SHEPTeTHUECKON 1 MUIIEBON 0e30MacHOCTH, Pa3BUTUU MEAULWHBI. [IpaBuia moucka u 5 OK 04
aHaJIM3a XUMUYIECKOM HH(OPMAITUH U3 PA3TUYHBIX HCTOYHUKOB (Hay4YHas M yueOHO-Hay4YHas JUTEPaTypa, OK 07
Cpe/icTBa MaccoBOW MH(OpMaIyH, ceTh MHTepHET)
Tema 7.1 Xumus B I 6 . IIK 1.3
Gbrry " PaKTH4YeCKHe, Jia OpaTOPHI)Ie 3aHATHUA: _ _
TIPOM3BO/ICTBEHHOI 32 | IIP 11. ITouck u AHAJIN3 KEHCOB O IPHMEHEHNH XHMHIECKUX BEIeCTB U TEXHONOTHHU € yIeToM Oymymeit
CATETBHOCTH npodeccCHoHaTEHOM AeITETFHOCTH 110 TEMAaM: BaXKHEHIIIHE CTPOUTEILHEIC MaTepHaIbl, KOHCTPYKITHOHHBIS
YeloBeKa MaTepuaibl, KpacKu, CTEKJI0, KepaMMKa, MaTepUabl JJIsl 3JIEKTPOHUKH, HAHOMATEpPHaJIbl, TEKCTHUJIbHbIE 5
BOJIOKHA, UCTOYHUKH JHEPTUH, OpPTaHUYIECKHE W MHUHEPAbHBIE yI0OpEHNs, JIGKapCTBEHHBIC BEIECTBA,
OBITOBAsT XUMHUSL.
Sammura: [IpencrasieHre pe3yIbTaToOB PEIICHUs KEHCOB B (hopMe MUHM-IOKIIAa ¢ IPEe3CHTaI[UeH
CamocTosiTejibHasi patoTa 00y4YaloIIMXCsi:
1
Koncyabramus 6
33 | InddepeHuUpPOBAHHDI 3a4eT 2
42 30 12
BCEI'O: 84
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3. YCJIOBUS PEAJIM3ALIN [TPOT'PAMMBI OBIIEOBPA30BATEJIBHOM JUCLIAIIIMHBI
3.1. TpeGoBanns K MUHIMAJTBHOMY MATePHAJIBHO-TEXHHYECKOMY 00ecIe4eHII0

Jnst peanuzani MPOrpaMMBbl AWUCHUIUIMHBI JTOJDKHBI OBITH TPEIyCMOTPEHBI CIEAYIOIINE
CTIeIMaJIbHBIC TIOMEIIEHNS: YIeOHBIH KaOMHET XMMUH 1/UITH yu4eOHON XUMUYECKOoH 1abopaTopuu.
O6opynoBaHue y4eOHOr0 KaOWHeTa (HATJISIHBIE TOCOOMS): HAOOPHI MIAPOCTEPIKHEBBIX MOJIEICH
MOJIEKYJ, MOJIETTH KPHUCTaNTMYECKUX PEIIETOK, KOJUIEKIUH MPOCTHIX M CIOXHBIX BEIIECTB W/HIH
KOJUIEKIIMH TIOJTMMEPOB; KOJUIEKIHUsI TOPHBIX IOPOJ M MHHEpaJoB, Tadmuna MeHeneeBa, ydeOHbIE
¢ubMBl, QpOBBIE 00pa3oBaTENBLHBIE PECYPCHI.

Texnuueckue cpeacTBa 00y4eHHsI: KOMIIBIOTEP C YCTPOWCTBAMU BOCITPOM3BEICHUS 3BYKa,
MIPUHTEP, MYJIBTUMEAHA-TIPOEKTOP C SKPaHOM, MYJIbTUMEIUHHAs JOCKa, yKa3Ka-Ipe3eHTep I
NIpe3eHTaIHH.

Oo6opynoBanue JjadopaTopum M Padoyux MecT J1a0opaTopMM: MEH3YPKH, THIETKH-
KaneJIbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYIbI, MPEJAMETHbIE U TOKPOBHBIE CTEKJIA, TUIAHIIETHI JUIs
KaneJbHBIX peakiui, (UIbTpoBaJibHAs Oymara, NMPOMBIBAIKH, CTEKISHHBIE NMPOOUPKH, PE3HMHOBBIC
npoOkH, (OHApUKH, HAOOp PEAKTHBOB, CTEKISHHBIC MaJOYKH, MITATUBBI JUIS NMPOOHMPOK; MEpHBIC
UWIMHJPBI, BOPOHKU CTEKJISIHHBIE, BOPOHKH JenutenbHble nuiuHapuueckue (50-100 mut), cTynku c
necTukoM, (aphopoBble YamIKk, MHHIETH, (QUIBTPHl OyMakHbIE, BaTa, Maplis, YacoBHIE CTEKIA,
ANEKTPOIUINTKH, Ta00PaTOPHBIE IITATUBBI, CIIUPTOBBIE FOPENIKH, CITMYKH, IPUOOP ISl TTIOTyYESHUsI Ta30B
(vm mpoOupKa € ra300TBOAHON TpPYOKOW), JaepaTenu Juis NMPOOUPOK, CKISIHKU JUIsS XpaHEHHs
PEaKTHUBOB, pa3gaTovHble JOTKM; XuMHuueckue ctakanbl (50, 100 m 200 mur); mmaTenu; MUHIETHI;
THUreJIbHBIC IUITIBI; CEKYHIOMEpHI (TaiiMepsl), MepHbIe MpooupkH (Ha 10—20 Mi1) n MepHbIe KonobI (25,
50, 100 u 200 mu), BoasHas OaHs (MM TEPMOCTAT), CTEKISHHBIC MAJIOYKH; KOHUYCCKUE KOOI IS
turpoBanus (50 w 100 mi); WHAMKATOpHBIE NONOCKM uiss onpenenenuss pH wm cranpaprtHas
UHIUKATOpHAA IIKaJa; YHUBEPCAJIbHBIN HHANKATOp; numeTky Ha 1, 10, 50 mut (umu go3atopsl Ha 1, 5 u
10 mu), OropeTku AJisl TUTPOBaHUs, MemunuHckue mmpuibl Ha 100—150 mui, naGopaTopHbie W/WiTH
aHaJMTUYeCKue Bechl, pH-MeTpbl, CyInIbHbIH mKad, u Ap. JadopaTopHoe 000pyHL0BaHUE.

3.2. UndopmannonHoe odecneyeHne peain3aluy NPOrpaMMbl

1. Jdns peanuzauum mporpamMmbl OHONMOTEYHbIH (OHI 00pa3oBaTENbHON OpraHu3aliu
JOJDKEH HMETh IIeYaTHBIC W/WIHM DIIEKTPOHHbIE 00pa3oBaTeNbHbIE M MH(GOPMALMOHHBIE PECYpCHI,
PEKOMEHIOBaHHbIE Ul MCIIOIb30BaHUA B 00pa3oBaTEIbHOM IIpoLiecce, He cTaplie 5 JIeT ¢ MOMEHTa
W3JaHUsL.

OCHOBHbIE NeYaTHbIE H3TAHUS
1. Andunorenona, U. B. Xumus: yueOHHK M MPAaKTUKYM JUIs cpelHero npodeccroHanbHoro oopasosanus / M. B.

Andunorenosa, A. B. badkos, B. A. ITonkoB. — 2-e u3j., uctp. u nomn. — Mocksa: U3narenscrBo HOpaiit, 2022. —
291 c.

2. Weronuxuna, H. A. O6mas xumust: yaeOnuk must CI1IO / H. A. Illeronuxuna, JI. B. MunaeBckast. — CaHKT-
[etepOypr: Jlanp, 2021. — 164 c.

3. Hukonbckuii, A. b. XuMus: yueOHUK M MPAKTUKYM Ul CpeiHero npodeccuoHansHOro obpaszosanust / A. b.
Huxonbckuii, A. B. CyBopoB. — 2-e u3j., nepepa0. u jon. — Mocksa: M3natensctBo IOpaiit, 2022. — 507 c.

4. Xumusi: yaeOHUK JUTs cpeaHero npodeccuonansHoro oopasosanus / FO. A. Jlebenes, I'. H. danees, A. M. T'ony0es,
B. H. lllanoBaur; ox odeit penakiwmeit I'. H. @aneesa. — 2-e u3j., nepepad. u nomn. — Mocka: M3narenscrso IOpaiir,
2022. — 431 c.

JlonotHuTE/IbHBIE HCTOYHUKH
1. Xummsa. 10 xmace. Yrmyonénserii ypoBenp : yueOnuk/ B.B. Epemmu, H.E. Ky3smenko, B.W. Teperuw,

A.A. JIpo3nos, B.B. Jlynun; nop pen. B.B. Jlynuna. — M.: Tlpocetenue, 2022. — 446, [2] c.: ui.

2. Xwumus. 11 knace. Yrnyonéunsiii yposens : yueonux/ B.B. Epemun, H.E. Ky3emenko, A.A. JIpo3nos, B.B. JlyHus;
nox per. B.B. Jlynuna. — M.: TIpocsemienue, 2022. — 478, [2] c.: ui.

3. Xwumus. YrnyoneHssiid ypoBenb. 10—11 knaccsl: pabovas nporpamma k jgunun Y MK B.B. Jlynuna: yaeOHo-
Meroamueckoe mocooue / B.B. Epemun, A.A. Ipo3znos, U.B. Epemuna, 3.10. Kepumos. — M.: [lpocda, 2017. — 324,
[1]c.

4. Meroauueckoe nocodue k yueonuky B. B. Epemuna, H. E. Ky3smenxo, B.U. Tepennna, A. A. JIpo3aosa u sp.
«Xumust. Yrayonennsiid yposerb». 10 kimace / B. B. Epemun, A.A. Ilpo3znos, 1.B. Epemuna, B. 1. Maxonnna, O. FO.
Cumonosa, 2.10. KepumoB. — M.: llpoda, 2018. — 339 c. : ni.



5. Meroamueckoe mocobme k yueOHmky B. B. Epemuna, H. E. Ky3emenko, A. A. Jlpo3moBa u ap. «XuMuSL.
Yrmyonennsiit yposersy. 11 xiacc / B. B. Epemun, A.A. [Ipo3nos, U.B. Epemuna, H.B. Bonkosa, H.B. ®upcroga,
2.10. Kepumos. — M.: Jlpoda, 2018. — 423 c. : ni.

6. I'ycesa, E. B. Xumust s CI1O: yuebno-merommueckoe nocooue / E. B. I'ycesa, M. P. 3uranmmuna, /1. U. Kynukosa.
— Kazanp: KHUTY, 2019. — 168 c¢. — ISBN 978-5-7882-2792-4. — Tekct: 3nekTpoHHsIi // JIaHb : 31eKTpOHHO-
oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/196096 (mata obOpamenus: 14.10.2022). — Pexum
JIOCTYTIA: JJIS aBTOPHU3. MOJIb30BATEICH.

7. YepnukoBa, H. }O. Xumus B 1ocTynIHOM HM3JI0KeHHH: yaeOHoe nocobue st crio / H. 1O. YepHukoBa. — 2-e u3.,
crep. — Cankr-IlerepOypr: Jlanp, 2022. — 316 ¢. — ISBN 978-5-8114-9500-9. — Tekct: 3ekTpoHHbIH // JlaHb:
2JIeKTpOHHO-OMOMoTeuHas cuctema. — URL: https://e.lanbook.com/book/195532 (nata oopamenus: 14.10.2022). —
PexxuM moctyma: st aBTOPH3. MOJTb30BaTENEH.

8. llleBHunpiHa, JI. B. Xumust: yueoHoe mocodue / JI. B. llleBuunpina, A. Y. AnapueB. — HoBocubupcek: HI'TVY, 2017.
— 92 c. — ISBN 978-5-7782-3345-4. — Texkct: anekTpoHHbIN // JlaHb: 371eKTpoHHO-OnbaroTedHas cucrema. — URL:
https://e.lanbook.com/book/118505 (nata odpammenus: 14.10.2022). — Pexxum noctyma: is aBTOPU3. TOIB30BATEIICH.
9. Buunos, JI. H. Xumus: yaeonuk mis CITIO / JI. H. bimuos, U. JI. [lepdunora, T. B. CokonoBa. — 2-¢ u3n., crep.
— Cankr-TlerepOypr: Jlamp, 2021. — 260 c. — ISBN 978-5-8114-7904-7. — TekcT: 3nekTpoHHbIN // JlaHb:
3JIEKTPOHHO-0rbnoTeunas cucrema. — URL: https://e.lanbook.com/book/167183 (nara obpantenus: 14.10.2022). —
Pexxum moctyma: st aBTOPH3. MOTb30BaTENEH.

10. T'abpuensn, O. C., JIbicoBa, I'. I'. Xumust: kaura juis npenogasarens: y4e0.-meroa. nocodue. — M. Akaaemus,
2012. - 332 c.

11. Yepuukora H. 0., MewepsikoBa E. B. Pemaem 3aiaun mo xumuu camocrostesisHO: yuedbnoe nocodue / H. IO.
Yepuukona, E. B. MemepskoBa — Cankt-IlerepOypr: Jlans, 2022. — 328 c.

12. Pe3nnkoB B. A. COopHUK yrpa)XHEHHH W 3a]a4 10 OPraHUYecKod XuMuH: yuebHoe nocodue / B.A. Pe3nnkoB —
Canxkr-IlerepOypr: Jlans, 2021. — 226 c.

13.Kanycruna A. A., Xanbuenko W. T'., Jlubanos B. B. O6mast n neoprannueckast xumus. [Ipaktukym / A. A.
Kanycruna, W. I'. Xanpuenko, B.B. JIubanos — Caunkr-IlerepOypr: Jlans, 2020. — 152 c.

14. Iadpuensia O.C. Xumusi: yueO. st crya. npod. yued. 3aBenenuit / O.C. I'abpuensn, W.I'. Octpoymo. — M.,
2016.- 256 c.

15. Tabpuensn O.C. Xumust ajsi npodeccuid M CHeHaibHOCTe TEXHHUYECKOro NPOQUIIs: Y4eOHUK Ui CTYI.
yupexzaenuii cpea. npog. oopazosanust / O.C. 'abpuensn, N.I'. OctpoymoB. — 4-e uzj., crep. — M. : M3natenbckuii
neHTp «Axagemus», 2017. — 272 c.

HHTepHET-pecypesl
1. hvsh.ru — Xypran «Xumus B mkose».

2. https://postnauka.ru/themes/chemistry — mekmum mno xumum Ha cadite IloctHayka. http://gotourl.ru/4780
(http://elementy.ru/) HaydHO-mOmymsApHBIA TPOEKT «IIEMEHTHI OOJBIION Haykn» ((DU3MKa, XMMUs, MATEMAaTHKA,

ACTPOHOMMS, HAYKH O KM3HH, Haykd o 3emuie). HOBOCTH HaykW, KHWIH, HAYIHO-TIOMYJSIPHBIC CTAThH, JCKIHH,
SHIMKJIOIIE MU,

3. http://gotourl.ru/4783 (http://potential.org.ru/) Caittr HayunO-TIOMyNIsApHOrO >KypHama «lloTeHimam. Xypran
mpaéres ¢ 2005 1., ¢ 2011 1. — pazgen «XuMus».

4. http://gotourl.ru/4785 (http://www.hij.ru/) Caiit Hay4HO-TIOMYIApHOTO XypHana «XuUMHS W KA3HBY. JKypHan
n3naéres ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OtkpsiTas 3aeKTpOHHAS OHOIHOTEKA XUMHYIECKOTO
moptaia «Chemnety, comepKut yaeOHbie ¥ HH(GOPMAIIMOHHBIE MaTEPHUAITBI TS IIKOJBHUKOB M yuuTeNei. B Helt MOXHO

HalTH y4eOHWKH MO OOIIeH W HEOPTaHWYEeCKOH XMMHH, OPTaHWYECKOM XMMHHM, MYIbTHMEIHAMAaTepPHAllbl, a TaKkKe
3a/1a9M XUMUYIECKUX OJMMITAA] C PEIICHUSIMHE, 33a/Ja9l BCTYIUTEIFHBIX YK3aMEHOB U aOUTYyPHEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) Wudopmaimonnsie MaTepuaasl 00 OIMMITHAIAX:
MockoBckoii roponckoid, Beepoccuiickoi, MenneneeBckoi, Mexaynapoanoi. [IpuBeneHsl 3a1a4i TEOPETUUECKUX U

SKCIEPUMEHTANBHBIX TYPOB, MOAPOOHBIE PEIIeHNUs, CITUCKH U (hoTorpadun modeauTenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) Cucrema JUCTaHIMOHHOTO OOYUYCHHS, HAlpaBJICHHAs B
TIEPBYIO OYEpeIh Ha IMTOATOTOBKY K OJMMITHAaM BCEX YPOBHEH — OT MIKOIBHBIX 10 MexayHaporHoi. CaiiT comep uT
OTPOMHOE KOJIMYECTBO 3a/1a4, CrPYIMITUPOBAHHBIX KaK 110 TeMaM, TaK ¥ 10 onuMIuaaam. I1o BceM OCHOBHBIM pasjiesiaMm
XVMUH NPUBEIEH TEOPETUUECKUH MaTeprall U pa3o0paHbl peleH s THITOBBIX 3a/1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/) Iopran mo HanoTexHOJIOTHIM. OCHOBHAs IIENTb — pPa3BUTHE
00pa3zoBaHust B 00J1aCTH HAHOTEXHOJIOTUH M TIOTOTOBKA K HHTEPHET-OIMMITHAIE TT0 HAHOTEXHOJIOTHSM.
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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
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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/) Hanéxnas cnpaBodHast ”HGOpMALHUsI 0 XAMUYECKUX JEMEHTaX U
UX CBOMCTBaxX (Ha aHIJIHICKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3pIumbiii CaliT 0 CBOMCTBAX XUMHUYECKUX DJIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv) Hekommepueckuii caiiT oHIaliH-00pa30BaHuUs, COAEPKUT MHOTO
HHTEPECHBIX 00pa30BaTENIbHBIX KYPCOB U BHJCOJICKIMI VIS IIKOJBHUKOB, CTYICHTOB M yuuTeneil. EcTh HecKonbKo
KYPCOB TI0 XUMHH.

12. http://gotourl.ru/4800 (https://www.cas.org/) Caiit Chemical Abstract Service — camblii aBTOPUTETHBIN B MUpE
XUMHHU HH)OPMAIIMOHHBINH HHTEPHET-pecypc (CalT MIaTHBIN).

13. http://www.organic-chemistry.org/ TToptan mo opraHu4ecKo# XHMUHU Ha aHTTTHHACKOM SI3BIKE.

14. http://www.xumuk.ru _ CaiiT 0 XUMHH: KJIACCHYCCKHE YYCOHHUKH, CIPABOYHHMKH, OSHIMKIONCIUH, MOHCK
OpTraHUYECKUX W HEOPTraHMYECKHX PEAKINi, COCTABICHHE YPABHEHUI peaKInii.

15. http://orgchemlab.com/ Caiir, mocBsMEHHBIN MPaKTHUECKOM paboTe B TabopaTopun
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA JUCHUITJIMHBI

®opmupyembie o01ue
KOMIIETCHIIMHA

OK 01. Boibupats crioco0bt

peleHus 3aj1a4
podeCCUOHATBHON
JEATEIIBHOCTH
MIPUMEHHUTENHHO K

Pa3JIMYHBIM KOHTCKCTaM

o0pa3oBaTe/bHbIE

I-11

IpeameTHbIE

pe3yJabTaThl

TeMbl, B KOTOPBIX MPOBEPSIOTCS MPeIMeTHbBIE
o0pa3oBaTeJbHBIE PE3YJbTATHI H GOPMHUPYIOTCS
00IHe KOMIIETEHIINH

Tema 1.1 OcHOBHbIE XUMUYECKUE MOHITHUS U 3aKOHBI
XUMHH.

Tema 1.2 Ilepuoguueckuil 3akoH M HepHOAHUYECKAs
cucrema um. J[.1. Mennaeneena.

Tema 1.3 Ctpoenue BelecTsa.

Tema 1.4  DnekTponuTudeckass  JUCCOIUAIUS.
I'maponus.

Tema 1.5 Xumuueckue peakuuu.

Tema 1.6 Xumusi MeTaIoB.

Tema 1.7 Xumusi HeMETaJUIOB.

Tema 2.1 Teopus  cTpoeHHS  OpPTraHHYECKUX
COEIMHEHHI.

Tema 2.2 YTneBogOpOAbI U UX MPUPOAHBIE HCTOUHUKH.

Tema 2.3 Kucrnoponconepxamme OpraHHIECKHE
COEIMHEHUS.
Tema 2.4 AzoTconepxanue OpTraHUYecKre

coequnaenus. [lommmepsr. BMC.

Tema 2.5 OO6oOmeHue 3HAHWA TO OPraHUYECKOH H

THun oneHOYHBIX MepONPHUA THIA

CocTaBicHHE XapaKTCPUCTHKH XHM.
nonoxenuro B [ICXD.

9JIEMCHTaA IIO0

JlabopaTopHoe 3anstue Ne 3 Peakimu HOHHOTO OOMEHa.
JlabopatopHoe 3anstue Ne 4 ['unponus cosei.
Harmucanue OKHCITUTEIBHO-BOCCTAHOBHUTEIBHBIX
peakuuit.

CamocrosTennbHas pabora No5 T'enernueckasi CBS3b
Me>1<)1y HECOPTraHUYCCKUMU COCTUHCHUAMMU.
Mozenu MoNeKyll OpraHu4eCKUX COSJUHEHHH.

CamocrosrensHas pabora Ne 6 Hedrenponykrsl. Yrons.
[TpoMbInUICHHbIE CHHTE3bl HA OCHOBE METaHa, STHUIICHA,
alleTHIICHA.

JlabopatopHoe 3ansitue Ne 8 CrupThl, KaueCTBEHHBIC
peaKkum.

JlabopatopHoe 3ausitue Ne 9 TlonydeHue anbAeruioB u
M3Yy4YEHHE UX CBOMCTB.

JlabopatopHoe 3anarie Ne 10 Xumuueckue cBOWCTBa
KapOOHOBBIX KHCIOT.

Jlabopatoproe 3amstie Ne 11 IlBeTHble peakiuu Ha
Gemku.

Pemenne 3amay W yOpaKHEHUH 10 XUMUYECKUM
dopMynaM H ypaBHEHHSM XHMHUYECKHX PpEaKIHUid C
HCIIONIb30BaHUEM (PU3NYECKHUX BETHUHH.



OK 02. Wcnons3oBaTh

COBPEMCHHBIC cpencrea
TIOKCKA, aHam3a "
HHTEPIpETALHN
nHpopmanum, u
uH(MOPMAIMOHHBIE
TEXHOJIOTUH TSI
BBITIOTHEHHS 3a1a4
podeCCHOHATHHOMN
JIeATENbHOCTH

OK 04. O¢ddextuBHO
B3aUMOJEUCTBOBATD u
paboraTe B KOJJIEKTHBE U
KOMaH e

[1-12

I1-6
I1-8

HEOPTaHUYCCKOW XUMUHU

Tema 1.1 OcHOBHbIE XUMUYECKUE MOHITUS U 3aKOHBI
XUMUH.

Tema 1.2 Ilepuoguueckuili 3aKkOH M MepHOAMYECKAs
cucrema um. J[.1. Menneneena.

Tema 1.3 CtpoeHue BeliecTsa.

Tema 1.4  DnekTponuThdeckass  JUCCOLUAIUS.
T'uaponus.

Tema 1.5 Xumuueckue peakuuu.

Tema 1.6 XyMus METAJIIOB.

Tema 1.7 XvMus HeEMETaJUIOB.

Tema 2.1 Teopus  cTpoeHHS  OpPTraHHYECKUX
COEJIMHEHUI.

Tema 2.2 YrneBogopoabl U UX MPUPOAHBIE HCTOUHUKH.

Tema 2.3 Kucnoponcozepxamme OpraHHYecKHe
COEIMHEHUS.

Tema 2.4 AzoTconepxaue OpraHuyYecKre
coequnenus. [lommmepst. BMC.

Tema 2.5 OO6oOmeHue 3HAHWA O OPraHUYECKOH H
HEOPraHUYECKOM XUMUU

Tema 1.1 OcHOBHBIE XUMHYECKHE ITOHATHSI U 3aKOHBI
XHMUH.

Tema 1.4 DNEeKTPOIUTHIECKAS JIMCCOITHALTHIA.

T'upponus.
Tema 1.5 XuMuyeckue peakiuu.
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CocTaBicHHE XapaKTCPHCTHKH XHM. 3JIEMCHTa IIO
nosoxenuro B [ICXD.

JlabopaTopHoe 3anstie Ne 3 Peakiun HOHHOTO 0OMeHa.
JlabopaTopHoe 3ansatue Ne 4 T'unponus cosei.
Harmucanue OKHCIIUTEIbHO-BOCCTaHOBUTEIBHBIX
peakuuit.

CamocrostenbHass pabora NeS ['eHermdeckas CBS3b
MEXY HEOPTaHUUECKUMH COCAMHEHUSIMH.

Mopnenu MONEeKyIl OpraHMYeCKUX COeJUHEHHN.

CamocrosrensHas padora Ne 6 Hedrenponykrel. Yroms.
[TpoMbInIeHHBIE CHHTE3bI HA OCHOBE METaHa, STHJICHA,
alleTUIIeHA.

JlabopatopHoe 3aHsTHe Ne 8 CrnupThl, KaueCTBEHHBIC
peaKIuH.

JlabopatopHoe 3ansitue Ne 9 [lonydeHue anbaeruioB u
U3y4EHHE UX CBOMCTB.

JlabopatopHoe 3anstue Ne 10 Xumuueckue CBOWCTBA
KapOOHOBBIX KHCIIOT.

Jlabopatoproe 3amsitue Ne 11 IlBerHble peakiuu Ha
Oenku.

Pemenne 3amady M yOpaKHEHUH 10 XUMHUYECKUM
dopmynaM M ypaBHEHHSAM XHMHUYECKHX PEaKIUH C
UCIIOJIb30BaHEM (PU3UYECKUX BEIMYUH.

JlabopaTopHoe 3amsarue Ne 3 Peaknnu HOHHOTO 0OMEHa.
JlabopaTopHoe 3arsarue Ne 4 'nnponus comei.

JlabopaTtoproe 3amstne Ne 5 CBoiicTBa coeqMHEHHI
xpoma +3, +6.
JlabopaTopHuoe 3ansaTre Ne 6 CoennHeHns MapraHma +2,



OK 07. CopelicTBOBaTh
COXpaHEHHIO OKpYKarollen
cperpl,

pecypcocoepexeHuto,
NpUMEHSTh  3HaHWA 00
U3MEHCHUU KjipuMmara,

NPUHLIUIOBL  OEPEeNITUBOTO
Mpou3BOJCTBa, I((HEKTUBHO
JEUCTBOBATH B
Ype3BbIYaWHBIX CUTYaLUsIX

-1
I1-6
I1-8
I1-9
I1-10
I1-11
I1-13

Tema 1.6 XuMus METAJIIOB.

Tema 2.3 Kucnoponconepxkaiiue OpraHUYeCKUE
COETMHEHUSL.

Tema 2.4 A3oTcojepkane OpraHUYecKue
coeaunenus. [lomumepst. BMC.

Tema 1.5 Xumuueckue peakiyu.

Tema 1.6 XrMus METAJIIOB.

Tema 2.2 YrneBogopoabl U UX MPUPOAHBIE HCTOUHUKH.

Tema 2.3 Kucnoponcoaepxamme OpraHHYecKHe
COEIMHEHUS.

Tema 2.4 AzoTconepxamue OpTraHHUYecKre
coequnaenus. [lommmepsr. BMC.

Tema 2.5 OO6oOmeHue 3HAHWA TO OPraHUYECKOH H
HEOpraHUYECKON XUMUU
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+4, +6, +7.
JlabopaTopHoe 3ansiTre Ne 7 CoeanHeHus sxene3a +2, +3.

JlabopaTopHoe 3anstne Ne 8 CroupThl, KaueCTBEHHEIC
peaxmuu.

JlabopaTopHoe 3anstue Ne 9 IlomydeHue anbaeruIoB U
M3YUCHHE UX CBOWCTB.

JlabopatopHoe 3amsaTHe Ne 10 XuMHUYECKHE CBOWCTBA
KapOOHOBBIX KHCJIOT.

JlabopaTtopHoe 3amsaTie Ne 11 IlBeTHple peakuuu Ha
Oerku.

Hanucanue
peakiuii.

OKHCJINTCIIBHO-BOCCTAHOBHUTCIIbHBIX

CamocrosrensHas padora Ne 6 Hedrenpomykrsl. Yroms.
[TpombINUICHHbIE CHHTE3bl HA OCHOBE METaHa, STHUJICHA,
alleTHIICHA.

Jlabopatoproe 3ansitue Ne 8 CrupThl, KaueCTBEHHBIC
peaKkum.

JlabopatopHoe 3ausitue Ne 9 [lonydeHue anbAeruioB u
M3Yy4YEHHE UX CBOMCTB.

JlabopatopHoe 3anarie Ne 10 Xumuueckue cBOWCTBa
KapOOHOBBIX KHCIIOT.

Jlabopatoproe 3amste Ne 11 IlBerHble peakiuu Ha
Oenku.

Pewienne 3amady M ympaXHEHMH 10 XHUMHUYECKUM
dopMynaM H ypaBHEHHSM XHMHUYECKHX PpEaKIHUid C
HCIIONIb30BaHUEM (PU3NYECKUX BETHUHH.
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