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Pa6ouas nporpamma yue6uoi aucuuminabl OV J1.07 Xumust paspaboTana Ha OCHOBE:

o @ejlepanbHOrO rOCYAAPCTBEHHOrO 00pa3oBaTENbHOrO CTaHAApTa CPELHEro npodheccUoHaNIbHOTO
o6pasopanus no crneuuanbHoct 09.02.06 CereBoe M CUCTEMHOE aAMUHUCTPUPOBAHHE (ITpuka3 MuHIpoOpHAYKH
Poccun ot 09.12.2016 N 1548 (pen ot 17.12.2020), 3apeructpuposan B MuHtocte Poccun 26.12.2016 N 44978);

e ®deJepanbHOr0 TroCYIapCTBEHHOrO 00pa3oBaTeNbHOrO CTaHAapTa CPEeIHETro obmiero o6pa3zoBaHuA
(npuka3 MunoGpHayku P® ot 17 mas 2012r. Ne413, 3apeructpuposad B Munrocte Poccuu 7 mons 2012 r. N
24480);

o denepabHOM 06pa30BaTENBHO IPOrPaMMBI CPEIHETO 00IIero 06pa3oBaHuA (ITpuxa3 MunHuCTEPCTBA
npocsemenus Poccuiickoit @eneparmu ot 23.11.2022 Ne 1014 "O6 yTBepXKIeHUHN (enepanbHoi 06pa3oBaTenbHON
IIpOrpaMMBl CpeHero o61ero obpasoBanus").

e Ilpukasa MunuctepcTBa 0Gpasopanus u Hayku PO ot 05 asrycra 2020 . N 885/390 "O mpakTH4ecKOH
OArOTOBKE 06yuaromuxcs'” (C M3MEHEHHAMHU U IOTIOTHEHUAMHA).

o IlpumepHoii paboueit mporpamMMel  00IIE00pa3OBATENBHON  MUCIMILIUHBI «Xumusy g
npodeccroHaNbHBIX 06pa3oBaTeIbHBIX opranusaumi (ot 30.11.2022 r.).

e Vuyebuoro ruiana [MIICC3 no crnermansHoctd 09.02.06 CereBoe ¥ CHCTEMHOE aIMUHUCTPHPOBAHMKE,
YTBEPXK/IEHHOTO IUPeKTOpoM Kosneaxa 02 mapra 2023 .

e TlonoxeHus o Mopske paspaboTKH U OGHOBJIEHMsS OCHOBHBIX 00pa30BATENBHBIX NPOrPaMM CPEIHETO
npodeccuonansHoro o6pasosanns B IBIIOY «IlepMCKkuil MONMMTEXHUIECKUH KOJUIEDK NMEHH H.I'. CnaBsHOBa» (OT
01.10.2021).

B mporpamMmy BKJIIOYEHO COIEp)KaHHUe, HalpaBleHHoe Ha GOPMUPOBAHME Y CTYNEHTOB 00pa3oBaTesIbHbIX
pe3yJIbTaTOB, HEOOGXOAUMBIX IS KaueCTBEHHOTO OCBOEHMS MPOrPaMMBl [OATOTOBKHM CIELMAIUCTOB CPEHErO 3BCHA
1o criermanbHocTH 09.02.06 CeTeBoe M CHCTEMHOE aIMMHUCTPUPOBAHUE HA 6aze OCHOBHOTO 0O6IIEro 00pa3oBaHUA
C MOJTyYEHHMEM CpeaHero obuero o6pasoBaHus.

PacecmoTpeHo Ha 3acelaHHH

[TpenMeTHOH HMKIOBONH KOMUCCHH
«O6meobpazoBaTebHbIe U T'yMaHUTAPHbIC TUCLUILIAHED)
ITpotokon Ne 7 ot 22 mapra 2023r.

[Mpencenarens [TIK Lot E.B. MeHbIIMKOBa

Opo6peHo Ha 3aceaHUH

[IpenqMeTHOH LMKJIOBOM KOMUCCHU
«HbOpMaLIMOHHBIE TEXHOJIOTHUY

[Tporokon Ne 7 ot 22 mapga 2023r.

[Mpencenarens MK — H.B. KagouHukosa

PexomMeHI0BaHA K YTBEePKIECHHIO
Mertonuueckim coBetoM I BITIOY «Ilepmckuit monurexHudeckuit komremx uvenn H.I'. Cnapanosay

3axmoyeHue Metoauueckoro coseta [Ipotokon Ne8 ot 05 ampens 2023 r.

Pa3paGoTunk:
T'BIIOY «IlepMckuii mouTeXHUdeckui Koiutek umenn H.I'. CrnassiHoBay
Menbiunkosa ExaTepuna BukTopoBHa, MpenofaBaTeb BhICIIEH KBATU(HUKALMOHHON KaTeropuu
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1. MACIIOPT PABOYEM ITPOT PAMMBI YYEBHOM JUCIHHAITINHBI
OY .07 Xumust

1.1. Mecto AMCHMIUIMHBI B CTPYKTYpe OCHOBHOIi mpodeccuoHaIbLHOIi 00pa3oBaTeIbHON
NPOrpaMMblI

O6meobpa3oBaTenbHas TUCIUTUIMHA « XUMHUSD» SBIISIETCS 00513aTENbHON YacThIO 00111e00pa3oBaTeIbHOT0
nukia obpasopatenbHol mporpammbel CIIO B coorBerctBun ¢ ®I'OC mno cnenuansHoctd 09.02.06
CereBoe U CHCTEMHOE aIMUHUCTPUPOBAHHE

1.2. Ilesin ¥ nyIaHUpYeMble pe3yJbTAThl OCBOCHHSI TUCIUMNJIUHbI:

1.2.1. Henu u 3agaun AUCHUNIUHBI (13 npuMepHbix PIT)

Henps pucnumianmHbl «XuMHSD». (QOPMUPOBAHUE Y CTYIACHTOB MPEICTABICHUS O XUMHYCCKOM
COCTAaBJISIFOLICH €CTECTBEHHO-HAYUYHON KAPTHUHBI MUPA KAK OCHOBBI IIPUHSTUS PEILEHUN B )KM3HEHHBIX U
MMPOU3BOJCTBCHHBIX CUTYyallUsAX, OTBETCTBECHHOI'O ITOBCICHUA B HpHpOI[HOﬁ cpeae.

3agaun TMCHUITAHBI «XHMHSD)

1) chopMupoBaTh MOHMMAaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX IPOIIECCOB M SIBJICHUH B
OKpYy’)Kalollel cpeje, I1EeIOCTHOM HaydyHOM KapTUHBI MHUpPa, B3aMMOCBS3M M B3aMMO3aBHUCHUMOCTHU
€CTCCTBCHHBIX HayK,

2) pa3BHTh YMEHHUsSI COCTaBISTH (DOPMYJIbI HEOPTaHMYECKHX M OPTaHUYECKHX BENIECTB, YPaBHEHHUS
XUMHYECKUX peakiui, OOBICHATh MX CMBICT, HHTEPIPETHPOBATh PE3yAbTaThl XUMHUYECKUX
AKCIIEPUMEHTOB,

3) chhopMHUpOBATH HABBIKH MTPOBEICHUS MPOCTEHIINX XUMUUECKUX dKCIIEPUMEHTATBHBIX HUCCIICIOBAaHUN
¢ cobroIeHneM MpaBwII 0€30MMaCHOTO OOpAaIIeHNs C BEMIECTBAMHE U J1a00paTOPHBIM 000pyAOBaHUEM;

4) pa3BHTh YMEHUS UCIIONH30BATh MH(POPMAIIHIO XUMHUYECKOTO XapaKTepa U3 Pa3InYHbIX HCTOYHHUKOB;
5) cdopmupoBaTh yMEHHS TPOTHO3WPOBATH TIOCNIEACTBHS CBOEH MEATEIBHOCTH W XUMHUYECKHUX
MPHUPOIHBIX, OBITOBBIX M IPOU3BOJICTBEHHBIX MPOIECCOB;

6) chopMupoBaTh TMOHUMAHHE 3HAYMMOCTH [OCTH)KEHHH XUMHYECKOM HAyKH W TEXHOJIOTHHA I
pPa3BUTHS COMAIILHOMN M MPOU3BOICTBEHHOM cdhep.

1.2.2. IInanupyemble pe3yJIbTaThl 0CBOEHUS 00111€00pa30BaTEJIbLHON JUCHMIJIUHBI B COOTBETCTBUH
¢ ®I'OC CIIO u Ha ocaoe ®I'OC COO

OcBoenne copepkaHusl y4eOHOM NUCIUIUIMHBI «XUMHUS» 00ECIednBaeT ITOCTHIKEHHE CTYIAEHTaMu
CIIEIYIONINX Pe3yabTAaTOB:

- IpeIMeTHBIX:

I11 copmMupoBaHHOCTH MPENCTABIEHUH: 0 XUMHUIECKOIN COCTABIIAIONIEH €CTECTBEHHOHAYYHOI KapTHHBI
MHpa, PO XUMHH B TIO3HAHUH SBJICHUN TPUPOJIBL, B POPMUPOBAHNHT MBIIIICHUS U KyJIbTYPHI THIHOCTH,
ee (DYHKIIMOHAIHHON IPaMOTHOCTH, HEOOXOIMMOM [UTS PElIeHns MPAKTHYECKUX 3a7ad U DKOJIOTHYECKH
000CHOBaHHOI'O OTHOIIIEHHS K CBOEMY 3/TOPOBBIO M IIPUPOTHON CpEIE;

[12 BrnajgeHue cUCTEMOM XHMUYECKUX 3HAHHMWA, KOTOpas BKIIOYAET: OCHOBOIOJIATAIOIIME IOHSTHUS
(XMMHUYECKUH DIIEMEHT, aTOM, JJICKTPOHHAs 000JI0YKa atoma, s-, P-, d-3JIeKTpOHHbBIE OpPOUTAIH aTOMOB,
WOH, MOJIEKYJa, BaJICHTHOCTD, DJIEKTPOOTPHIIATENHPHOCTD, CTEIIEHb OKHCIICHHS, XUMHYECKas! CBSI3b, MOJTb,
MOJISIpHAs Macca, MOJISIPHBIN 00beM, YIIIepOJHBIN CKeIeT, PYHKIMOHATbHAS TPYIIA, PAIHKAIl, U30MEPHS,
HM30MEPHI, TOMOJIOTHYECKUH PSi, TOMOJIOTH, YTIEBOOPOIBI, KUCIOPOI- M a30TCOIEPIKaIIe COSAMHEHUS,
OHMOJIOTMYECKH aKTHBHEIE BEIIECTBA (YTIEBOIBI, JKUPBI, OEIIKHN ), MOHOMED, ITOIMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSMUHEHMsI, KPUCTAJUIMYecKas pelieTka, THUIBl XAMHUYECKUX PeaKIIHi
(OKMCITUTENPHO-BOCCTAHOBHUTEIBHEIE, SK30- M SHAOTEPMHUYECKHE, PEaKI[MH HOHHOrO 0OMEeHa), pacTBOp,
ANEKTPOIUTHI, HEIEKTPOIUTHI, JIIEKTPOIUTHIECKAS JAHCCOLMAINS, OKHCIUTENh, BOCCTAHOBHTEIb,
CKOPOCTh XHMHYECKON peaKIliu, XHMHUYECKOE PABHOBECHE), TEOPHH W 3aKOHBI (TEOPHUS] XHMHUYECKOTO
CTpoeHusT opraHudeckux BemectB A.M. byrnepoBa, Teopus SIEKTPOTUTHYECKOW M CCOIMAIINH,
niepuoanyeckuii 3akoH J[.. MenneneeBa, 3aK0H COXpaHEHUS MaCCh), 3aKOHOMEPHOCTH, CHMBOJIMYECKHHA
SI3BIK  XUMUH, (PAKTOIIOTUYECKHE CBEIACHUS O CBOWCTBAX, COCTaBe, IIONIyYEHUU U OE30MacHOM
WCIIONB30BAHMH BRKHEHIIMX HEOPTaHMYECKMX M OPTaHMYECKMX BEHIECTB B OBITY U TPAKTUYECKOU
JIeSITEIbHOCTH YeJIOBEKA;

113 C(i)OpMHpOBaHHOCTL yMeHI/Iﬁ BBISABJIATD XaPAKTCPHBIC IPU3HAKU U B3aUMOCBA3b U3YUCHHBIX HOHHTHﬁ,
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NPUMCHATL COOTBCTCTBYIOIIUC IIOHATHA IIPU OIMKMCAHWU CTPOCHHUA U CBOICTB HCOPTraHUYCCKHUX U
OPraHnvYCCKUX BCUICCTB U UX npeBpameHHﬁ; BBISBJIATH B3aMMOCBS3b XUMHUUYECKMX 3HAHUHN C TOHATUAMU
" ONpeaCTaBJICHUAMU JPYTrUX €CTCCTBCHHOHAYYHBIX IIPCAMCTOB,

14 chopMupOBaHHOCTH YMEHHUW  UCIONB30BATH HAMMCHOBAHUS  XUMHYCCKUX  COCIUHCHHIA
MEXKIyHAPOTHOTO COK03a TEOPETUYECKOW M MPUKIAIHON XMMHU M TPUBUAIBHBIC HA3BAHUS BAYKHEH IITMX
BelleCcTB (3THJICH, alleTUJICH, TIIUIEPUH, (eHOM, (OPMalIbJCTHI, YKCYCHAsT KUCIIOTA, TJIUIVH, yrapHbIi
ra3, yrJICKUCIIbIM Ta3, aMMHakK, ralieHas H3BeCThb, HETalllcHas HM3BECThb, IUThEBAas COAA W JAPYTHUX),
COCTaBJATh (hOPMYJIbl HEOPraHMUECKUX U OPraHMYECKHX BEIIECTB, YPABHEHMSI XUMHYECKHX pPEaKIIUH,
OOBSICHATH X CMBICIT; IOATBEPIKAATH XapaKTEPHbIC XUMUUCCKUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHU
SKCIIEPUMEHTAMH U 3aIUCSIMHU YPAaBHEHUH XUMUYECKUX PEaKInii;

I15 cdopMupoBaHHOCTE YMEHWH YyCTaHABIMBATh NPUHAUICKHOCTh W3YUYCHHBIX HEOPTaHUYECKHX H
OpraHNYECKUX BELIECTB K ONPEAEIIEHHBIM KJIACCAM U I'PYIIIAM COEIUMHEHNN, XapaKTEpU30BaTh UX COCTAB
Y BaKHEHIIME CBOICTBA; OMPEAEATh BUIbI XUMHUYECKUX CBs3eH (KOBaJIEHTHAsI, MOHHAS, METaJUTNYeCKas,
BOJIOPOJIHAS ), TUTIHI KPUCTAJUIMYECKHUX PEIIETOK BEIIECTB; KIACCH(UIIMPOBATH XUMUYECKUE P CaKIUH;

[16 BrnageHwe OCHOBHBIMH METOJAMHM HAYYHOIO TIO3HAHWS BEHIECTB W XUMHUYECKUX SIBICHUN
(HabmozieHNe, U3MEpPEHNe, SKCIEPUMEHT, MOJICTUPOBAHNUE);

I17 cdopmMupoBaHHOCTH yYMEHHI MPOBOIUTH PACUETHl MO XUMHUYECKAM (opMysnaM W ypaBHEHHSIM
XUMAYECKUX PEAKIUl C WUCIONb30BaHMEM (HU3MUYECKUX BEIHYHMH, XapaKTEPU3YIONIMX BEIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MaccChl, 0ObemMa (HOpMajbHBIE YCIOBHA) Tra30B, KOJMYECTBA BEIIECTBA;
WCIIONIb30BaTh CHCTEMHBIE XMMUYECKHE 3HAHUA IS MPHUHATHAA PEIIeHWH B KOHKPETHBIX YKU3HEHHBIX
CUTYaIUX, CBA3aHHBIX C BEIIECTBAMH U MX TPUMEHEHHEM;

[18 chopmupoBaHHOCTH YMEHUH MJIAHUPOBATH W BBITOIHATH XUMHYECKHH IKCIIEPUMEHT (IIpEeBpaIeHNS
OpPraHUYCCKNX BCHICCTB IIPpU HAIrPCBaHUU, ITOJTYYCHUEC DTHUJICHA U U3YUCHUC €TI0 CBOf/iCTB, KAa4YC€CTBCHHBIC
peaKIny Ha ajbJIeTH/IbI, KpaxMall, YKCYCHYIO KUCIIOTY; JISHATypaius OeJIKOB MPH HATPEBAHUH, I[BETHBIC
peaknuu OeNKOB; TPOBOIUTH PEAKIMU HOHHOTO OOMEHa, ONpeeNsTh Cpely BOJHBIX pPacTBOPOB,
Ka4yeCTBEHHBIC PEaKIMh Ha Cylb(paT-, KapOOHAT- U XJIOPUJ-aHUOHBI, HA KATUOH aMMOHWS, DPEIIaTh
JKCIIEpUMEHTAIBHBIC 3afaun 1Mo TeMaM "Meramisl" n "Hemeraiuiel") B COOTBETCTBUU C TpaBHIIaAMU
TEXHUKH O€30MacHOCTH IPH OOpaIlleHHH C BEIIeCTBAMH M JIA0OPATOPHBIM OOOPYIOBAHUEM;
MPEICTABIIATE PE3YIBTAThl XUMHUECKOT0 SKCIIEPUMEHTa B )OpME 3aIMCH YPaBHEHUH COOTBETCTBYIOIINX
peaknuii 1 GopMyIUPOBaTh BEIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

I19 chopMHUpOBaHHOCTH YMEHHSI aHAIM3UPOBATh XUMHUUECKYIO WH(POPMAIHIO, TIOTY4aeMyI0 U3 Pa3HBIX
HCTOYHHUKOB (CPEACTB MaccoBOi mH(popMarmu, ceTs IHTepHET U ApyTHe);

I110 copMupoBaHHOCTD YMEHHI COOMIOATHh MpPaBHia YKOJOTHYECKH IIEIecO00pa3HOro MOBEAECHUS B
OBITY U TPYIOBOH NEATEILHOCTH B IEISAX COXPAHECHUS CBOETO 3/I0POBbS M OKPYXKAIOINIEH MPHPOIHON
CpeJbl; YYUTHIBATH OMIACHOCTh BO3JICHCTBHS HA JKUBBIE OPTaHU3MBI ONMPEENICHHBIX BEIECTB, TOHUMAS
CMBICIT TIOKa3aTeNsl MPeeTbHOMN TOMyCTUMON KOHIICHTPAITHH;

II11 s oOyuaromyxcs ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMHU 370POBBS: C(hOPMHPOBAHHOCTH YMEHUS
MIPUMEHSTh 3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METOAAX MO3HAHUS BELIECTB M XMMUYECKUX SIBICHUM;

12 nust cienbix v cnaboBUAAIINX 00yJarOIIUXCA: CPOPMUPOBAHHOCTD YMEHHSI HCIIONIB30BATh peNbe(hHO
TOYEUHYIO crucTeMy obo3HadueHui JI. bpaiins mist 3anmuch XUMIgeckux (GopMyi.

JImuHocTHBIE M MeTanipeAMeTHBIe pe3yabTaThl 6epeM n3 ®I'OC COO - IMYHOCTHBIX:

IPaXXIaHCKOTO BOCITUTAHUS:

- cOpPMUPOBAHHOCTh IPAYKAAHCKOHN MMO3MLIMHN 00yYaromerocs Kak akTHBHOTO M OTBETCTBEHHOI'O 4YJIeHA

poccHiickoro o0IIeCcTBa;

- OCO3HaHME CBOMX KOHCTHTYLIMOHHBIX NPaB U 00S3aHHOCTEH, YBa)KEHHE 3aKOHA U NIPABONOPSIKA;

MPUHATHE TPAIULMOHHBIX HAllMOHAJIBHBIX, OOMIEUEIOBEYECKUX T'YMaHUCTHUECKUX U I€MOKPAaTHUYECKUX

IICHHOCTEH

- TOTOBHOCTb NTPOTHBOCTOSITH HJICOJIOTMHU SKCTPEMU3Ma, HAlIMOHATIN3Ma, KCeHO(POOUH, TUCKPUMHHALMH

10 COLIMAIIBHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM MTPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JIESTEIbHOCTh B MHTEPECAX I'PAXKIAHCKOrO OOIIECTBA, Y4aCTBOBATH B

caMOyIpaBJIeHUH B 00111€00pa30BaTeIbHON OpraHU3aluy U AETCKO-IOHOLIECKUX OpraHU3aLHsIX;

- yMEHHE B3aUMOJAEHCTBOBaTh C COLUAIBHBIMH WHCTUTYTaMU B COOTBETCTBUM C UX (QYHKIMAMH H
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Ha3HAYCHUEM;
MaTPUOTUYECKOTO BOCITUTAHUSI:

- chOpMHPOBAHHOCTh POCCUHCKOW TPAKIAHCKOW WICHTUYHOCTH, MATPUOTH3MA, YBAXKCHUS K CBOEMY
HapoAy, YyBCTBa OTBETCTBEHHOCTH Niepen PonHoM, ropaoctu 3a cBOM Kpail, cBOr0 Poauny, cBoH S3bIK U
KyJIbTYpY, MPOILIOE U HACTOSIIIIEe MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

- IIEGHHOCTHOE OTHOIIEHUE K FOCYJapPCTBEHHBIM CUMBOJIAM, UCTOPUYECKOMY U MPUPOIHOMY HACICIHUIO,
MaMsATHUKaM, TpaauuusMm HapoaoB Poccuu, poctukenusM Poccum B Hayke, UCKYCCTBE, CIOPTE,
TEXHOJIOTUSX U TPYAE;

- ujeiiHas yOeXICHHOCTh, TOTOBHOCTh K CIIY)KEHHIO W 3aiure OTeuecTBa, OTBETCTBEHHOCTh 33 €r0
cyas0y;

AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUA:

- OCO3HAHHUE JyXOBHBIX LIEHHOCTEW POCCUHCKOr0O HApO/1a;

- CHOCO6HOCTB OILICHMUBATh CUTYAlIUIO U IPUHUMATb OCO3HAHHBIC PEHICHW A, OPUCHTHUPYSACH Ha MOpPAaJIbHO-
HPAaBCTBECHHLIC HOPMbI U ICHHOCTHU,

- OTBETCTBCHHOC OTHOMICHNWEC K CBOMM POAUTECIISAM U (I/IHI/I) APYTUuM 4JI€HaM CEMbH, CO3JaHHUIO CEMbU Ha
OCHOBE OCO3HAHHOI'O MPUHATUS LIEHHOCTEH CEMEMHOM KU3HU B COOTBETCTBUU C TPAJULIUSIMHU Hap OJI0B
Poccuu;

- c(hOpMHUPOBAaHHOCTH 3/IOPOBOTO U OE30MaCHOr0 00pasa JKU3HHU, OTBETCTBEHHOI'O OTHOIIICHUS K CBOEMY
3JI0POBBIO;

- HOTpe6HOCTB B q)HBI/I‘IeCKOM COBCPIICHCTBOBAHUH, 3aHATUAX CHOpTI/IBHO-OS}IOpOBHTGHBHOﬁ
TIESTEIIbHOCTRIO;

- aKTUBHOE HEMpHITHE BPEJHBIX TNPHUBBIYEK M WHBIX (opM mpuurHEHHs Bpena QuzndeckoMy u
TICUXUYIECKOMY 37I0OPOBBIO;

TPYZOBOI'0 BOCITUTAHUA:

- FOTOBHOCTh K TPY/y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYA0Io0ue;

- TOTOBHOCTb K AaKTHUBHOM JCATCIIBHOCTHU TEXHOJOTHYECKON U COHHaHBHOI;'I HaIrpaBJICHHOCTH,
CHOCOOHOCTH MHUIIMHPOBATD, TUTAHUPOBATH M CAMOCTOATENHHO BBITIONHATD TAKyIO ESTETbHOCTS;

- HHTEpeC K pas3in4HbiM chepaM npodecCHOHANBHON AEATENbHOCTH, YMEHHE COBEPIIaTh OCO3HAHHBIN
BBIOOD OyayItel mpoh)eCcCHy U Peaii30BbIBATh COOCTBEHHBIC dKU3HCHHBIC IIIaHbI;

- TOTOBHOCTh ¥ CITIOCOOHOCTE K 00pa30BaHHIO M CAMOOOPa30BAHMIO Ha IPOTSHKCHUH BCEH KU3HH,
3KOJIOTMYECKOr0 BOCIIUTAHUSA:

- cOpMHPOBAHHOCTh 3KOJIOTHYECKOH KYJIbTYpHI, TMOHMMAaHWE BIHSHHUS COIMAIBHO-DKOHOMHYECKUX
MPOIECCOB HAa COCTOSIHHE MPHPOJHOW M COIMAIBHOW CpEIbl, OCO3HAHHWE TIO0AIBHOTO XapakTepa
AKOJIOTHIECKHIX MPOOJIeM;

- IUIAHUPOBAaHUE U OCYLIECTBICHHE ACUCTBHM B OKPYXKAIOLIEH cCpeAe Ha OCHOBE 3HAHUS Leler
YCTOWYMBOIO Pa3BUTHSI YEIOBEUECTBA;

- AKTUBHOE HETIPUATHE ACUCTBUH, IPUHOCSIINX BPE OKPYKAOLIEH Cpene;

- yYMEHHE MPOrHO3WPOBATh HEOJIATOMPHUATHBIE DKOJOTHYECKHE TIOCIENCTBUS IPEIIPUHIMAEMBIX
JIeWCTBUM, IPENOTBpaIllaTh UX;

- paclIUpEHHUE OMbITA AESITEIbHOCTH 3KOJIOrMYECKON HAIPaBIEHHOCTH;

LIEHHOCTH HAYYHOT'O MTO3HAHHUS:

- c(hopMHPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIMIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
OOIIIeCTBEHHON MPAKTUKHA, OCHOBAHHOT'O Ha JHUANIOTe KYIBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MECTa B MOJIUKYIBTYPHOM MUPE;

- COBEpLICHCTBOBAHUE SI3bIKOBOM M YHUTATENbCKOW KYJIbTYPbl KaK CpPEACTBA B3aUMOJCHCTBUSA MEKIY
JIIOJIbMU U MTO3HAHUS MUPA;

- OCO3HAaHHME IICHHOCTM HAay4YHOM [JEeATEIbHOCTH, TOTOBHOCTb OCYLIECTBIIATH HPOEKTHYIO U
HCCIEN0BATENbCKYIO NEITENbHOCTh HHAUBUIYAJIBHO U B TPYIIIIE.

- METalIPeAMETHDBIX:

OBRajicHUEe YHUBEPCAIBHBIMY YIeOHBIMU TTO3HABATEIILHBIMH JCHCTBUSMH:

a) 0a30BbIC JIOTHYECKHUE JICHCTBU:

- CaMOCTOSITEJIbHO (OPMYJIMPOBAThL M aKTyaJU3upoOBaTh MPOOJIEeMYy, paccMaTpuBaTh €e
BCECTOPOHHE;

- YCTaHABJIUBAThH CYIIECTBEHHBIN MPU3HAK WX OCHOBAHUS U CPaBHEHUS, KIACCH(DUKALIUU U
0000IIeHHS;

- OTIPECTIATh LIENHU JACATEIBHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU UX JTOCTHKCHHUS,
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- BBISIBIIATh 3aKOHOMEPHOCTH U TIPOTHBOPEYHSI B pACCMATPUBAEMBIX SIBJICHUSX;
- BHOCUTh KOPPEKTHBBI B JEATEIHHOCTh, OICHHBATH COOTBETCTBUE PE3YJIBTATOB IICIISM,
OIICHUBATh PUCKU TIOCIICICTBUN ACITEILHOCTH;
- pa3BHBaTh KPEaTUBHOE MBIILJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM;
0) 6a30BBIC UCCIIEIOBATEILCKUE JCHCTBUYS:
- BIIQJCTh HAaBBIKAMH Y4eOHO-UCCIICIOBATEIHLCKON W IMPOCKTHOW JEATCIILHOCTH, HaBBIKAMH
paspernieHus npooiem;
- CIOCOOHOCTh W TOTOBHOCTh K CAMOCTOSITEIIbHOMY MOUCKY METOJIOB PEIICHUS MPAKTUICCKUX
3a/1a4, MPUMEHEHHUIO PA3JINYHBIX METOJIOB TIO3HAHUS;
- OBJIAJICHWC BUJAMH JICATCIBHOCTH TIO IOJIYYCHHIO HOBOTO 3HAHHWS, €r0 HHTEPIIPETAIH,
MPeoOpa30BaHUI0 W TPUMEHEHUIO B PA3UYHBIX YUYEOHBIX CHUTYallUsIX, B TOM YHUCIIC TPH
CO3JaHUH YIEOHBIX U COIMATLHBIX TIPOCKTOB;
- popMUpOBaHUE HAYYHOTO THITA MBIIIJICHHS, BIIQJICHUE HAYYHOW TEPMHHOJIOTHEH, KITFOYCBBIMU
TMOHATHSAMH ¥ METOJIaMU;
- CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a7aud B OOpa30BATENLHON JCATEIHHOCTH U
KU3HEHHBIX CHTYAIHIX;
- BBISBIIATH MPUIMHHO-CIICJICTBEHHBIC CBSI3M U AKTYAJIM3UPOBATH 3a/a4y, BBIJIBUTATh TUTIOTE3Y
€¢ pCIICHUs, HAaxXOJIUTh ApPryMEHTHI JUIS JOKa3aTelhCTBA CBOWX YTBEPXKICHUH, 3a/aBaTh
MapaMeTpsl U KPUTSPUN PEIICHUS;
- aHAJTU3UPOBATH TIOJYICHHBIC B XOJI€ PEIICHUS 337a9l Pe3yIbTaThl, KPUTHYSCKU OICHUBATH MX
JOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;
- J1aBaTh OIICHKY HOBBIM CUTYAITUsIM, OIICHUBATh NIPHOOPETEHHBIN OITIT;
- pa3pabaThIBaTh TUIAH PEHICHUS MPOOJIEMbI ¢ YIETOM aHAJN3a UMEIOIINXCS MaTePHATBHBIX H
HEMaTepUaJIbHBIX PECYPCOB;
- OCYILECTBJIATH LIEJCHANPABICHHBIN TOUCK IMepeHoca CPEeACTB M CHOCOO0OB JEHCTBUS B
npoheCcCHOHANTBHYIO CPEY;
- YMETh MEPEHOCUTDH 3HAHUS B TO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH KU3HEACATEIbHOCTH;
- YMETbh UHTETPUPOBATh 3HAHUSI U3 Pa3HbIX MIPEIMETHBIX 00IacTel;
- BBIIBUTATh HOBBIE UJEH, IPEIaraTh OpUTMHAIBHBIE TIOJIXObl U PELICHHUS,;
- CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINe aJbTePHATUBHbIC PEIICHMUS,;
B) paboTa ¢ uHpopmaIuei:
- BJIaJICTh HAaBBIKAMH IOJIy4€HUSI WH()OPMALIMK U3 HCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITENILHO
OCYILIECTBIISITh MOUCK, aHAIU3, CUCTEMATU3AIMI0 U UHTEPIPETAlni0 HHPOPMALUK Pa3INUHbIX
BUJIOB ¥ (POPM IpeICTaBICHUS;
- CO37aBaTh TEKCThl B Pa3IM4YHBIX (hopMarax C yuyeToM HazHAueHUsS HUH(POpPMAIMH U LeJIeBOn
ayIUTOPUH, BBIOMPAs ONTUMANIbHYIO (OpMY IIPEICTaBICHUS U BU3YyallU3alllH;
- OIICHMBATh JOCTOBEPHOCTH, JIETUTUMHOCTh HH(OPMAIUH, €€ COOTBETCTBHE IPABOBHIM U
MOPaJBHO-3TUYECKUM HOPMaM;
- UCIOJB30BaTh CPEACTBA MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUN B PEIICHUU
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3AIMOHHBIX 33/1a4 C COOJIIOJIECHUEM TpeOOBaHMI
SPrOHOMUKH, TEXHUKU OE30MaCHOCTH, TUTUEHBI, PecypcocOepeskeHus, IPABOBBIX U 3TUYECKUX
HOPM, HOPM HH(POPMAIIOHHOM 0€30MaCHOCTH;
- BIIQJIETh HAaBBIKAMH PACTIO3HABAHUSA U 3alIUTH HH(DOpMAaIK, UHPOPMAIIHOHHOM 6€301acHOCTH
JTUYHOCTH.
OBnaneHne yHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMH JIEHCTBUSMU:
a) oO1eHue:
- OCYIIECTBIIATh KOMMYHHKAIIMH BO BCeX cpepax KU3HU;
- pacmo3HaBaTh HeBepOaJbHbIE CPEICTBA OOIIEHHS, TOHUMATh 3HAYEHUE COI[UAIBHBIX 3HAKOB,
pacmno3HaBaTh MPEANOCHUTKA KOHMIUKTHBIX CUTYAIUi  CMATYaTh KOH(IUKTHI,
- BJIAJIETh Pa3IMYHBIMU CIIOCO0aMU OOIICHUS U B3aUMOCHCTBHUS;
- aQpryMEHTHPOBAHHO BECTH AMAJIOT, YMETh CMTYaTh KOH(PIUKTHBIE CUTYaIUH;
- pa3BEpHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3pEHUS C UCIOIH30BAaHUEM SI3BIKOBBIX CPEJICTB;
0) coBMeCTHas ACATEIHHOCTD:
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- MIOHUMATh U UCTIOJIH30BATh MPEUMYILECTBA KOMAaH/IHOM U MHIUBUIYaIbHON PabOTHI;

- BBIOMpaTh TEMAaTHKy M METOIbl COBMECTHBIX JCHCTBHI C y4eTOM OOLIMX HHTEPECOB, H
BO3MOYHOCTEHN Ka)/I0T0 4jieHa KOJUIEKTHBA;

- OLICHMBATh KA4eCTBO CBOETO BKJIAJAa M KaXJIOTO yYaCTHHKA KOMAH[bl B OOIIUI pe3ynbTaT 1o
pa3paboTaHHBIM KPUTEPHUSIM;

- mpemiaraTb HOBBIE IPOEKTHI, OLEHUBATh MJEU C TMO3ULIMHU HOBU3HBI, OPUIMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

- OCYILECTBJISATh MO3UTUBHOE CTPATErMUECKOE MOBEICHNE B PA3IMUHBIX CUTYallUsIX, IPOSBIIATH
TBOPYECTBO M BOOOpaKEHUE, OBITh MHULIUATHBHBIM.

OBnazieHne yHUBEPCAIbHBIMU PETYISITUBHBIMU JIEUCTBUSMMU:

a) caMOOpTaHU3aIUA:

- CaMOCTOSITEIbHO OCYILECTBJIATh I[O3HABATENbHYIO JE€SATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (POpMYyIUPOBATH COOCTBEHHBIE 3a/Jauyd B O0Opa30BaATEIbHOW JEATEIBHOCTH U
KU3HEHHBIX CUTYalHsIX;

- CaMOCTOSITEJIbHO COCTaBJIATh IUIAH pElIeHUs MPOOJEeMbl C Y4ETOM HMEIOIIMUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEIOUTEHUI;

- crnoco0cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKOW SPYAMLIMU B Pa3HbIX 00JacTsIX
3HAHMH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

- JaBaTh OIIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OLIEHHWBATh
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

- BJIaJIETh HAaBbIKAMU MO3HABATENbHOUN pedaeKcuu Kak OCO3HAaHUS COBEpPIIAEMBIX ACUCTBUU U
MBICIIUTEIbHBIX MTPOLIECCOB, UX PE3YJIHTATOB U OCHOBAHMIA;

- HCTI0JIb30BAaTh MPUEMbI peIIeKCHH I OLIEHKH CUTYallluH, BEIOOpAa BEPHOTO PEIICHUS;

- YMETbh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHUKEHHUIO;

B) SMOLIMOHAJIbHBIM WHTEJUIEKT, Mperoaraiomuii chopMUpOBaHHOCTD!

- CaMOCO3HaHMs, BKJIIOYAIONIET0 CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAJIBHOE COCTOSIHHE,
BHJICTH HAIIPaBJICHUS Pa3BUTHSI COOCTBEHHOM SMOIMOHAIBHOU Chephl, ObITh YBEPEHHBIM B ce0¢€;
- CaMOPETYJIMPOBAHNUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTH 32
CBOE IMOBEJCHUE, CIIOCOOHOCTh aAANTUPOBATHCS K SIMOLMOHAIBHBIM U3MEHEHHUSM U MPOSBISATH
rUOKOCTb, OBITH OTKPHITHIM HOBOMY;

- BHYTPEHHEH MOTHUBAallMM, BKJIIOYAIOLIEH CTpeMJIEHHE K JOCTIKEHHUIO LIEeTd U YCIexy,
ONTUMMU3M, UHUIIUATUBHOCTh, YMEHUE IEHCTBOBATH, UCXO/I U3 CBOUX BO3ZMOKHOCTEN;

- OMIATUM, BKIIOYAIOLIEH CIOCOOHOCTh IMOHMUMATh AMOIMOHAIBHOE COCTOSIHUE JPYTHX,
YUUTHIBATH €r0 IpPHU OCYIIECTBICHUU KOMMYHHKAIIMH, CIOCOOHOCTh K COYYBCTBUIO H
COTIEPEKUBAHMUIO;

- COIMAJIbHBIX HABBIKOB, BKIIOYAIOMIMX CIIOCOOHOCTH BBICTPAaWBATh OTHOILIEHUS C JPYTUMU
JOJIbMU, 3200 TUTHCS, IPOSIBIISTh HHTEPEC U pa3peliaTb KOHMINKTHI,

T') IpUHATHE ce0s ¥ IPYTUX JIIOICH:

- MPUHUMATh ce0s1, TOHUMAasi CBOM HEJJOCTATKU U JOCTOUHCTBA;

- MPUHUMATh MOTUBBI U APTYMEHTHI IPYTHX JIIOJICH MPU aHATU3€e PEe3YIbTaTOB JAESTENbHOCTH;

- MPU3HABATh CBOE MPABO U MPaBO APYTUX JIIOJEH Ha OLIUOKHY;

- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MU C MO3ULMH JPYroro yeloBeKa.



Kon u IlnanupyemMsble pe3yJibTaThbl 0CBOCHHS JMCIHIIJIHHBI
HAUMEHOBaHU
e
¢dopmupyembl Oo6uue JAucuunjMHapHbIe
X
KOMIIeTEeHIM i
OK 01. B yacTH TPYAOBOI0 BOCIIMTAHMSA: - BJIAJETh CHCTEMOM XHMMMYECKMX 3HAaHHH, KOTOpas  BKIIIOYAET:
Bribupars - TOTOBHOCTh K TpYyHdy, OCO3HAHHE LIEHHOCTH | OCHOBOINOJAralplue NOHITUA (XMMMUYECKUN B3JIEMEHT, aToM, 3JIEKTPOHHAas
CIOCOObI MacTepCTBa, TPYI0JIIO0UE; 00oJi0uKa aTroma, s-, p-, d-3JIEeKTPOHHBIC OPOUTAIH aTOMOB, HOH, MOJIEKYJIa,
pelleHus 3a1a4 | - TOTOBHOCTh K  AaKTHUBHOW  JIEATENBHOCTH | BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKHCIEHUS, XMMHUYECKas
npodeccroHall | TEXHOJOTUYECKOHM U COLMAIbHOM HAIlPaBIEHHOCTH, | CBSI3b, MOJIb, MOJIIpPHAs Macca, MOJISPHBIA 00BbEM, YIJIEpOIHBINH CKEJeT,
bHOI CHOCOOHOCThP MHMILIMHMPOBATH, IUIAHUPOBATH | | (YHKIMOHAJIbHAS TpyINNa, pajukall, U30Mepus, U30Mepbl, TOMOJIOIHUECKUN
NEeSITeIbHOCTH | CAMOCTOSITENIFHO BBINIOJHATh TaKYIO JESATENIbHOCTD; | PSAZl, TOMOJIOTH, YIJIEBOJAOPOIbl, KUCIOPOA- U a30TCOIEPKAIUE COETNHEHUS,
IIPUMEHHUTENBH | - HHTEpeC K pa3IMYHBIM cepam | OMOIOTHYECKH aKTUBHBIE BeLECTBa (YIJIEBOJBI, KUPbI, OENKH), MOHOMED,
0 K pa3NIU4HbIM | PO(PeCcCHOHAIBHOM 1eATENbHOCTH, MOJIUMEpP,  CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIpHBIE  COEAMHEHUS,
KOHTEKCTaM OBiageHHe  YHHBEPCAJIBHBIMH  YYeOHBIMHM | KPUCTAJUIMUECKas pPELIeTKa, THUIbl XUMHYECKUX peakUui (OKHUCIUTENbHO-
NMO3HABATEJIbHBIMHU el CTBUAMMU: BOCCTaHOBUTEJbHBIE, 3K30-U SHAOTEPMHUUYECKUE, PEaKIIMi HOHHOTO OOMEHa),
a) 0a30BbIe JIOTHYECKHE e CTBHUS: pacTBOP, NIEKTPOIUTHI, HEAICKTPOJIUTHI, IEKTPOJUTHUECKAS AUCCOLUALINS,
- CaMOCTOSITENIHO (bopMynupoBaTh U | OKHCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOM PEeaKLnu, XUMUYECKOE

aKTyaJIM3UpOBaTh MTPOOJIEeMy, paccMaTpHBATh €€
BCECTOPOHHE;

- YCTaHaBJIMBATh CYIICCTBEHHBIH TPU3HAK WIH
OCHOBaHUS I CpaBHEHUS, Kiaccupukanuu u
000011IeHM;

- ompeneniaTh eI JCATEIHHOCTH,
rapamMeTpbl U KpUTEPUHU UX TOCTHKCHUS;
- BBISABJISTH 3aKOHOMEPHOCTH M IPOTHBOPCYHUS B
paccMaTpUBaeMBbIX SIBJICHUSX;

- BHOCHTh KOPPEKTUBBI B ACSITCIIBHOCTD, OIICHUBATh
COOTBETCTBUE pE3YIbTATOB IIEJIAM, OIICHUBAThH
PHUCKH TIOCTIEACTBUIN JCATEIHHOCTH,

- pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELHICHUN
KU3HEHHBIX TPoOIEM

0) 0a30BBIE HCCJIEA0BATEIbCKHE AeHCTBHS:

3a1aBaTb

paBHOBECHE), TEOPUM W 3aKOHBI (TEOPUS XHUMHUYECKOTO CTPOCHUS
oprannyeckux BemectB A.M. byrmiepoBa, Teopus 3JIEKTPOJIUTHUYECKOU
nucconuanuu, nepuoauyeckuit 3akon .M. MenaeneeBa, 3aKOH COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYCCKUN S3bIK XUMHH, (HAKTOJOTUUECKUE
CBEJICHUS O CBOMCTBaX, COCTaBe, MOJIYUCHUH M O€30MacHOM HMCIOJIb30BaHUHT
BOKHEUIINX HEOPTraHWYECKHMX M OPraHMYeCKHX BEHIECTB B OBITY |
MPaKTUYECKON JIEATEITLHOCTH YEJIOBEKA;

- yMeThb BBISABJIATH XapaKTEpHbIE MPU3HAKH W B3aUMOCBSI3b H3YyYEHHBIX
MNOHITHM, TPUMEHSATH COOTBETCTBYIOIIKE MOHATHSI IPU OMKMCAHUU CTPOCHUS U
CBOWCTB HEOPTaHMYECKHX W OPraHUYECKHX BEIIECTB W WX IPEBpAIICHU;

BBIABIIATH B3aHMOCBA3b XHUMHYCCKHUX 3HaHHUHI C IIOHATHUAMUN n
MMPEACTABJIICHUAMU APYIUX €CTCCTBCHHOHAYYHBIX ITPEAMCTOB;

- YMETH HCIIOJIB30BATh HaWMMCHOBAaHUA XUMHUYCCKUX COCIUHEHUI
MCKAYHAPpOAHOI'0  COKO3a TeOpeTquCKOﬁ n HpHKﬂaHHOﬁ XUMHHN H

TpUBMAJIbHbIC Ha3BaHUS BXKHEHIIINX BEUIECTB (3TUJICH, alleTUIIEH, TIIUIEPHUH,
¢denon, Qopmanbrerus, YKCycHas KHCJIOTa, TJMIMH, YrapHbId ras,
YIJIEKUCIBIN a3, aMMUaK, TallleHas U3BeCTh, HEralleHas M3BeCTh, MUThEBas




- BJIaJICTh HABBIKaMU y4eOHO-HUCCIIEI0BATELCKOM 1
HpOGKTHOfI ACATCIIBHOCTHU, HABBIKAMU PAa3pCUICHUA
po0em;

- BBIBJIATH IMPUYUHHO-CIICACTBCHHBIC CBA3U U
AKTYaJIM3UpOBAaTh 3aJia4y, BBIABHUI'ATb TUIIOTC3Yy €€
peuicHuA, HaXO0IUuTh APTrYMCHTBI JJIA
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHWM, 3aJ1aBaTh
rapaMeTpsl U KpUTEPUHU PELICHNUS;

- AQHAJIM3UPOBATH IMOJJYYCHHBIC B XOJC PCHICHUSA
3aaa4u peE3yibTaTbl, KPUTHYCCKHW OLCHUBATH HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh W3MEHEHHE B
HOBBIX YCIIOBHUAX;

- YMCTH NIEPECHOCUTH 3HAHUA B IO3HABATCIBHYIO U
IMPAKTUYCCKYIO oOJactu KHUBHEACATCIBHOCTHU,

- YMCTb HMHTCIPUPOBATH 3HAHWA H3 PaA3HBIX
MpeIMETHBIX o0nacTei;

- BBIIBUT'ATh HOBBIC niaeu,
OpUTMHAJIbHBIE TIOIXO/Ibl U PELICHUS;
- CIOCOOHOCTh UX MCIIOJIb30BAHMUS B
MO3HABATEILHON U COIMATIbHON MPAKTUKE

npeaiaraTh

colla W JIPYyrux), COCTABIATH ()OPMYIIBI HEOPraHUYECKUX M OPraHMYECKHX
BEUIECTB, YPAaBHEHUS XMMMUECKUX PpEaKLUUH, OOBACHATH UX CMBICI;
HOATBEPK/1aTh XapaKTepHbIE XUMHUYECKUE CBOICTBa BELIECTB
COOTBETCTBYIOILIMMHU SKCHEPUMEHTAMHU M 3aIUCSIMH YPaBHEHUM XMMHUYECKUX
pEeaKuuii;

- YMETb YCTaHaBJIMBaThb IPHUHAJUIEKHOCTb HU3YYEHHBIX HEOPraHUYECKUX U
OpPraHUYECKUX BEILECTB K OMPEENIEHHBIM KJlaccaM M IpyliaM COEIUHEHUH,
XapaKTepU30BaTh HUX COCTAB M BAXKHEHIINME CBONCTBA; OIpPENEIATH BU[bI
XMMHUYECKUX CBSI3eW (KOBaJE€HTHAas, MOHHAs, METaJUIMYecKasi, BOJAOPOIHAS),
TUIIBI KPUCTAJUIMYECKUX PELIETOK BEIECTB; KIACCU(PUIIMPOBATH XMMHUECKHE
peakuuu;

- copmupoBaTh MPEACTABICHUSA: O XUMHYECKON  COCTaBISIONICH
€CTECTBEHHOHAyYHOW KapTUHBI MHpA, POJIM XMUMHH B TO3HAHUU SIBJICHUHN
npuposbl, B (OPMUPOBAHMM MBIIUICHUS W KYJAbTYpPhl JIMYHOCTH, €€
(GyHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOAUMOMN /ISl PeIIeHUs PAKTHYECKUX
3a/1a4 U SKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHSI K CBOEMY 3/I0POBBIO U
MPUPOJIHON Cperie;

- YMETh MNPOBOJUTH pacueThl MO XUMHUYECKHUM (QopMmyiaM U ypaBHEHHIM
XUMHYECKUX pEaKkIuil ¢ HUCHOJIb30BaHWEM  (PU3MYECKHX  BEJIUYMH,
XapaKTEepPU3YIOIINX BEIIEeCTBAa C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCJIOBHSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BATh
CHUCTEMHBIE XUMUYECKHE 3HAHUS Il MPUHATHUS PEIICHUA B KOHKPETHBIX
JKA3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMH M MX IPUMEHEHHUEM

OK 02.
Hcnonw3oBath
COBPEMEHHBIE
CpeacTBa
MOUCKA,
aHanusa u
UHTEpIIpETAIH
1 nHpOpManuu
u
uH(pOpMaINOH
HBIC
TEXHOJIOTUU

B 00/1acTH IEHHOCTH HAYYHOI' 0 MO3HAHUSA:

- c(OpMUPOBAHHOCTD MHPOBO33pPEHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKu U OOIIECTBEHHON MPaKTUKH,
OCHOBaHHOTO Ha Janore KYJBTYp,
CIOCOOCTBYIOILIETO OCO3HAHHIO CBOETO MeECTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEPIIECHCTBOBAHME SI3BIKOBOW M YUTATEIHCKOM
KYJIbTYpbl KaK CpPEJCTBa B3aMMOJCHCTBUS MEXIY
JIIOJIbMU U TIO3HAHUS MUDA;

- OCO3HaHUE UEHHOCTH HAy4YHOU JesTeNIbHOCTH,
TOTOBHOCTh  OCYILECTBJIATH ~ MPOEKTHYID U

- YMETh IJIAaHUPOBATH U BHIMOJIHATH XUMUYECKUI SKCIIEPUMEHT (IIpEeBpaliCHUS
OpraHUYECKUX BEIIECTB P HArPeBaHUHU, MOTYYECHHE STUIICHA U U3YYEHUE €TI0
CBOMCTB, KAaueCTBEHHBbIC pEAKIMH Ha albJCTUAbl, KpaxMmall, YKCYCHYIO
KUCJIOTY; JIeHaTypalus OeJKOB MPU HArpeBaHUU, IBETHHIE peakluu OEIKOB;
IPOBOAMTH PEAKIIMH HOHHOTO 0OMEHa, ONPeIesTh CPey BOAHBIX PACTBOPOB,
KayeCTBEHHbIE pPEaKIHH Ha CyiabdaT-, KapOOHAT- W XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHHSI; pelliaTh KCIIEpUMEHTANIbHBIC 337auu 110 TeMaMm "MeTaibr"
u "Hemerannbl") B COOTBETCTBUH C MpaBUJIAMU TEXHUKU 0€30MACHOCTH MpU
oOpallleHHnH ¢ BeIeCTBaMH | JIa0OpaTOPHBIM 000PYAOBaHUEM; IPEACTABIATh
pe3ynapTaThl XUMHUYECKOTO HKCIEpUMEHTa B (opMe 3alucu ypaBHEHUH
COOTBETCTBYIOIIUX pPeakHii U (OpMYIHPOBATH BHIBOJBI HAa OCHOBE AITHX
pE3YNbTATOB;
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TUIs HCCIIEI0BATENIbCKYIO JEATEIbHOCTD | - YMETh aHAIM3HPOBATH XUMHUECKYI0 HH(POPMAIIHIO, TIOTYIaEMYIO U3 Pa3HbIX
BBIIIOJIHEHUS WHIUBUAYAJIBHO U B TPYIIIE; UCTOYHUKOB (CpelCTB MaccoBoi nHpopMmariu, cetb HTEpHET U pyrue);
3aja4 OBiajeHHe  YHHBEPCAJIbHBIMH  Y4eOHBIMH | - BJIa/I€Th OCHOBHBIMU METO/IaMU HAYYHOTO [TO3HAHUS BELIECTB U XUMHUYECKUX
npodeccroHal | mMo3HABaTeJbHbIMU 1eiCTBUMU: ABJIeHUH (HaONIoieHNe, U3MEPEHNE, IKCIIEPUMEHT, MOJIEIINPOBAHUE);
BHOM B) padora ¢ nngopmanmeii: - YMETb NPOBOJUTH pacueThl MO0 XUMHUYECKHUM (QopMmyiIaM U YpaBHEHHSIM
NEATENbHOCTH | - BJAJeTh HaBBIKAMH MOJY4YCHUS MHOOPMAIMH M3 | XAMHUECKUX  PEAKIUH C  HCIOJIB30BaHUEM  (PU3MUYECKMX  BEIWYHH,

HUCTOYHUKOB DAa3HbIX THUIIOB, CaMOCTOSITENIBHO | XapaKTEPU3YIOIIMUX BELIECTBA C KOJIUYECTBEHHOM CTOPOHBI: Macchl, 00beMa

OCYILIECTBJIATh MOUCK, aHAJIN3, CUCTEMATH3ALUIO U | (HOpMaJIbHbIE YCIOBHUS) Tra30B, KOJMYECTBAa BEIIECTBA; HCIOJb30BATh

MHTEpIpeTaio MHPOPMAIMH Pa3IMYHbIX BUAOB U | CUCTEMHbIE XMMUYECKHE 3HAHUS A MPUHITHS pPELIeHUH B KOHKPETHBIX

(dhopM mpescTaBICHMUS; YKU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM

- Cco3JlaBaTh TEKCThl B DPAa3IMYHBIX (Qopmarax c

y4eTOM Ha3HaueHus HH(opMalMM U LEeIeBOU

ayIUTOpUHU, BbIOMpas ONTUMaIbHYIO (GopMy

MIpe/ICTaBJICHUS U BU3yalU3aluy;

- OIICHMBAaTh JOCTOBEPHOCTb, JIETHTUMHOCTb

nH(popMallUK, €€ COOTBETCTBHE IIPAaBOBbIM U

MOPaJIbHO-3TUYECKUM HOPMaM;

- HCIOJIb30BaTh CPEJICTBA HH(POPMAIMOHHBIX H

KOMMYHHMKAIIUOHHBIX ~TEXHOJIOTMH B pElICHUU

KOTHUTHBHBIX, KOMMYHUKATUBHBIX u

OpraHM3al[MOHHBIX  337ad C  COOJIOJEHHEM

TpeOOBaHUHN SPTOHOMUKH, TEXHUKHA O€30MaCHOCTH,

TUTHEHBI, pecypcocOepeKeHusi, IMpaBOBBIX U

3TUYECKUX  HOpPM, HOpPM  HH(OPMALMOHHOMN

0€30I1aCHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U 3aLTUTHI

nHpopManuu, HHOOPMAITMOHHOM 0€30MaCHOCTH

JUYHOCTH,
OK 04. - TOTOBHOCTh K CaMOpPa3BUTHIO, | - YMETh INITAHUPOBATH U BBIMIOJIHATH XUMHUUECKUN SKCTIEPUMEHT (IIPEBpAIICHUS
DddexTuBHO CaMOCTOSITEIBHOCTH U CaMOOIIPEICIICHHUIO; OpraHUYECKUX BEIIECTB TP HArPEBaHUHU, MTOTYYCHHE STUIICHA U U3YUYEHUE €r0
B3aUMO/ICHCTBO | -OBJIaJICHUE HaBbIKAMU y4eOHO- | CBOMCTB, KAueCTBEHHBIC PEAKIMH Ha albJeTUAbl, KpaxMmall, YKCYCHYIO
BaTh U HCCIIEIOBATENIbCKOM, MPOEKTHOW M COLMAJIbHOM | KUCIIOTY; JeHaTypalus OelKOB MpU HArpeBaHUH, IIBETHbIE PEAKIIUU OENKOB;
paboTath B NESITEIbHOCTH; IPOBOJIUTH PEAKLIMU HOHHOTO OOMEHa, OTPEAEIATh Cpeay BOAHBIX paCTBOPOB,
KoJuleKTHBE U | OBJIajIeHue YHUBEPCAJbHBIMH | KAUECTBEHHbIE PEAaKIMU Ha cyiab(ar-, KapOOHAT- MU XJIOPHUI-aHUOHBI, Ha
KOMaHJIe KOMMYHUKATHBHBIMU 1efiCTBUSIMU: KaTHOH aMMOHMSI; PEIIaTh 3KCIIEpUMEHTAJIBHBIE 33Jja4u 110 TeMaMm ""Merausl"
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0) coBMeCTHasI IeATeJIbHOCTD.

- TOHMMAaTh M HCMOJb30BATh IPEUMYILECTBA
KOMaH/IHOW ¥ MHJMBHyaIbHOI paboThI;

- TPUHUMATh IIEJIM COBMECTHOW JCSITEIHHOCTH,
OpPraHU30BBIBaTh U KOOPAMHUPOBATH JCUCTBUS T10
€¢ IOCTIDKCHHUIO: COCTaBJIATh IIAH JICHCTBHIA,
pacnpenensaTb poJiv C y4€TOM MHEHUIN YYaCTHUKOB
00CYKIaTh pPe3yJIbTaThl COBMECTHOM PabOTHI;

-  KOOPJMHHMPOBATH U BBINOJHATH paboTy B

YCIIOBUSX peanbHOro, BUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO B3aUMOICUCTBUS;
- OCYHIECTBJISITh TO3UTHUBHOE CTPATErHYECKOE

MOBEJICHNE B PA3JMYHBIX CUTYallUsSX, MPOSBIATH
TBOPYECTBO M BOOOpaKEHHE, OBITh MHUIIHATHBHBIM
OBJjajieHHe YHUBEPCATbHBIMH PeryJsiTUBHbIMH
NefCTBUAMMU:

') MPUHATHE ce0s M IPYTHUX JTI0/Ieii:

- IPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX JIOACH
[IPU aHAJIU3€ PE3YyNIbTATOB JESITEbHOCTH;

- TpU3HaBaTh CBOE MPABO U MPABO JIPYIHX JIOAEH
Ha OIINOKHU;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C
MO3UIIMU APYTOTO YEJIOBEKa,

u "Hemertamnsl'") B COOTBETCTBUU C MPAaBUIAMU TEXHUKH O€30MaCHOCTH MPHU
oOpallleH!H ¢ BEIECTBAMHU U JIAOOPATOPHBIM 000PYIOBAHUEM; IIPEICTABIIAT
pe3yabTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (GopMe 3alucu ypaBHEHUH
COOTBETCTBYIOIIUX PEAKUUH W (OPMYIMPOBATH BHIBOJABI HAa OCHOBE AITHUX
pe3yabTaToOB

OK 07.
CoeiicTBOBaTEL
COXpaHEHUIO
OKpYyKaroleu
Cpenpl,
pecypcocOepex
€HMIO,
MIPUMEHSTH
3HaHug 00
W3MEHEHUU
KJIMMarTa,
000)20500020013)§

B o06acTH 3K0J0rH4ecKOro BOCIIUTAHNA:

- c(hOpPMHUPOBAHHOCTh 3KOJIOTHYECKOW KYJIbTYPBHI,
MOHUMMAaHWE BJIMSHHSA COLMAIBHO-3KOHOMUYECKHX
MPOIIECCOB  HA  COCTOSIHUE  MPUPOJHOH U
COIIMAIIBHOM  CpeJlbl, OCO3HAHHUE TIJI00aTBLHOTO
XapakKTepa SKOJOTHUECKHUX MPoOIIeM;

- IUIAaHUPOBAHHE W OCYLIECTBJIICHHUE ACUCTBUU B
OKpY)Kalolllel cpelie Ha OCHOBE 3HAHUS LeJei
YCTOMUYMBOTO pa3BUTHUS YEIOBEUECTBA,

AKTUBHOE HETIPUATHE ACHCTBUMN, MPUHOCAUIUX BPEL
OKpYKarollen cpene;

- cdhopMupoBaTh MpEACTABIEHUS: O XUMHYECKON  COCTaBIsIOLIEH
€CTECTBEHHOHAyYHOW KapTUHBI MHpA, POJIM XUMHH B TO3HAHUU SIBJICHUUN
npuposbl, B (OPMUPOBAHMM MBINIICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GyHKIMOHAIBHONW TPAMOTHOCTH, HEOOXOAMMOMN /ISl PEIICHUs MTPAKTHUECKUX
3a/1a4 U SKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHSI K CBOEMY 3/J0POBBIO U
IPUPOJIHOI cpefie;

- YMeTh COOMIOAaTh MpaBUiia IKOJOTUYECKHU IEIeCO00pa3HOro MOBEACHUS B
ObITY U TPYIAOBOW JESATENHHOCTH B LIETSX COXPAHEHHS CBOETO 3J0POBbS U
OKpYXalollled MPUPOJHOM Cpelbl; YYUThIBATh OMACHOCTh BO3JCHCTBUS Ha
JKUBBIE OPraHU3MBbI OIPEAEIICHHBIX BELIECTB, MOHUMAas CMBICT IMOKa3aTes
MpeAeNbHON JOMYCTUMON KOHLEHTPau
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OepeKITMBOTO - yYMEHUE IIPOrHO3MpPOBaTh HEOJArONpPUATHBIE

IIPOU3BOJICTBA, | DKOJIOTMYECKHUE IIOCIEICTBUS MNPEAIPUHUMACMBIX

3P PEeKTUBHO NEUCTBUM, IPENOTBPALLATH UX;

NEUCTBOBATh B | - pacumpeHue OIbITa JIeATEIbHOCTH

YPE3BBIYAMHBIX | HKOJIOTMYECKOW HAIIPaBICHHOCTH;

CUTYaIUIX - OBJIA/ICHUE HABBIKAMHU Y4eOHO-HCCIIE0BATENbCKOM,
MPOCKTHOU U COLIMAJIBHOU ACATCIbHOCTH,

IIK 1.5 Bemonaate  TpeGoBaHMS ~— HOPMAaTHBHO-

TEXHUYECKOW  JOKYMEHTAIlMM, MMETh  ONBIT
ohopMIIeHUS TPOEKTHOM TOKYMEHTAIUH.

11




2. CTPYKTYPA U COJIEP’)KAHUE OBIEOBPA3OBATEJILHOM JUCIUATIIMHBI «XUMUS»

2.1. O6beM IMCHUIUINHBI U BUABI y4eOHOH padoThI

Bun yueOHoii padoThI

O0BeM B yacax

O0bem 00pa3oBaTebHOI NPOrpaMMBbl T CHUTIIMHBI 66
B T.4.

OcHoBHOE cojiep:kaHne 66
BT. 4.:

TEOPETHUUECKOE 00yUeHUE 26
MIPaKTHYECKUE 3aHATH 20
J1a00paTOPHBIC 3aHATHUS 10
Kontponbshas pabora 4
IpodeccnonanbHO-OpUeHTHPOBAHHOE COlep:KaHue (Colep:KaHue 6
NMPUKJIATHOTO MOIYJIs1)

BT. 4.:

TeopeTnieckoe o0ydeHne 6
CamocrosiTeiabHas paboTa 12
IIpome:xxyTouHas aTTecTanus (3a4er) 2
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2.2. TemaTnueckmii

IUTIaH U conep:kanue ydyeoHou mucuummmabl OY1.07 XUMUSA

HaumeHoBaHue Conepxxanue yueOHOro Marepuajia (OCHOBHOE H MPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), OBLeM 12COB DdopmupyemMblie
pa3aejioB H TEM ﬂaﬁopaTopHme U IPAKTHYCCKUE 3aHATUSA, le/IKJIaI[HOﬁ MOAYJb KOMIICTCHIIMHN
1 2 3 4

OcHOBHOE coJiep:KaHue 66
Pa3nen 1. OcHOBBI CTPOCHHS BelleCTBA 6
Tema 1.1. OcHoOBHOe coep:kanue 4 OK 01
Crpoenue aToMoB TeopeTnueckoe odyueHue 2
XUMHYCCKHX
3IIEMEHTOB M CoBpeMeHHas MOJIeNTb CTpoeHus aToMa. CUMBOJIMYCSCKHUN A3bIK XUMUW. XUMHUYCCKUAHN 3JIEMEHT. DJICKTPOHHAS KOHPUTYpAUsI
npupoza atoma. Knaccudukarms XMMUUECKUX 3JIEMEHTOB (S-, P-, d-37eMenTsI). BasieHTHbIE 21eKTPOHbI. BajgeHTHOCTD. DeKTpOoHHas
XUMHUYECKOU CBA3U npupoaa XUMHUYECKON CBSI3H. 3J’ICKTpOOTpI/ILIaTeHI)HOCTI). BI/I}II)I XUMHUYECKOH CBSI3U (KOBaJ’[CHTHaH, HWOHHaA, MCTAJIJIMYCCKas,

BOJIOPOIHAsI) U CITOCOOBI e¢ 00pa30BaHMUs

IIpakTHYecKne 3aHATHS 2

IIP 1 Pemenue 3amaHWii Ha MCHONB30BAaHHE XUMHUUECKOW CHMBOJMKH M Ha3BaHUM COETMHEHUH IO HOMEHKJIAType

MCXKIYHApPOJAHOTO COr03a TeOpeTHqCCKOﬁ n HpHKHa}IHOﬁ XUMUH U TPHUBHAJIBHBIX Ha3BaHUH JUIA COCTABJICHUSA XUMHWYCCKUX 2

(GbopMyn IBYXaTOMHBIX COEIUHEHHH (OKCHIOB, CYIb(HIOB, TWAPHIOB M T.I.) U IPYrHX HEOPraHUYECKHX COCAMHEHHH

OTHEIBHBIX KJIACCOB.

IIP 2 IlpakTryeckue 3aJaHNUs Ha YCTAHOBJICHUE CBA3H MEXK/y CTPOCHHUEM aTOMOB XUMHUYECKUX 3JIEMEHTOB U NMEPUOINIECCKUM 2

U3MEHEHHEM CBOMCTB XMMUYECKUX 3JIEMEHTOB M UX COCIMHEHUI B COOTBETCTBUH C MOJIOKEHUEM [leproandeckoil CUCTEMBI.
Tema 1.2. OcHOBHOe cojiepKaHue 2 OK 01
[epuomuueckuit IIpakTuyeckue 3aHATHSA 2 OK 02
3aKOH M TaOJIuIa =
JLY. Mennencesa IIP 3 Ilepuonudeckas cucreMa xummuueckux >emenToB .M. MenneneeBa. @usnyeckuit cmpica [leproandaeckoro 3akona

o J.W. MenzneneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX JIIEMEHTOB, 00pa3yeMbIX IMU IPOCTHIX U CIIOKHBIX

BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM XMUMUYeCKoro aieMenTa B [lepuoarueckoii ciucreme. MupoBo33peHUECKOe U

Hay4yHoe 3HaueHue llepuoamueckoro 3akona [I.11. Menneneesa. [Iporuossr [I.11. MenaeneeBa. OTKpBITHE HOBBIX 2

XUMHYECKHAX SJIEMEHTOB.

Perrenne nmpakTUKO-OPUEHTHPOBAHHBIX TEOPETHIECKIX 3aJaHMI HA XapaKTEPH3AIHI0 XUMHIECKHAX SJIEMEHTOB

«Meranandyeckue / HEeMETaLTNYeCKUe CBOMCTBA, 3JIEKTPOOTPHULIATEIBHOCTh XUMUUECKHUX JIEMEHTOB B COOTBETCTBHHU C UX

3JIEKTPOHHBIM CTPOEHUEM U MOJIOKEHHUEM B NIEPUOANYECKOM cHcTeMe XUMHUUecKuX aaemeHToB .M. MenzneneeBa»
Pa3nen 2. Xumnyeckue peakuun 10

OcHoBHOe coep:kanue 4 OK 01

TeopeTnueckoe o0yueHue
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Tema 2.1. Turmsl

;:xz;e;mx Knaccudukanms 1 THITBI XUMHYECKHUX PEAKIUH C ydacTHeM HeopraHndeckux BemiecTB. CocTaBlieHnEe ypaBHEHUH peakini
COEIMHEHUSI, PA3JIOKEHNS, 3aMeIeHNs], OOMEHa, B T.4. PEaKInii FOpEeHHs, OKUCIICHN-BOCCTAHOBIICHUSI.
YpaBHeHUs OKHCIIEHHUsI-BoccTaHOBIeHH. CTenenps okucieHus. OKUCIUTENs U BoccTaHOBHUTENb. CoCTaBiIeHHe U 2
ypaBHUBaHHE OKHCIUTEILHO-BOCCTAHOBHUTEIHHBIX PEaKInii METOIOM JIEKTPOHHOTO OanaHca. OKHUCIUTEIEHO-
BOCCTaHOBUTEJbHBIE PEAKIMH B IIPUPOJIE, TPOU3BOJCTBEHHBIX MPOLECCaX M )KU3HENEITENLHOCTH OpPraHu3MOB
IpakTHyeckue 3aHATHS 2
IIP 4 KonunyecTBeHHble OTHOIIEHUS! B XUMHUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHH M pacyeThl MO YpaBHEHHSIM
XMMHUYECKHUX peakuuii. Mok Kak eIMHUIA KOJTMYecTBa BemecTBa. MonspHas Macca. 3aKOHbI COXpaHEHHsI MacChl U DHEPTHH. 5
3akoH ABorazipo. MossipHbIii 00beM ra30B. OTHOCHTENbHAS TUNIOTHOCTB Ia30B. PacyeTsl o ypaBHEHUSIM XUMHYECKHX PEAKIIMA
C HCIIOJIb30BaHNEM Macchl, 00beMa (HOpMaJIbHbIE YCIIOBHSI) T'a30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHoOe cogepxanue 4 OK 01
IMEKTPONHTHIECKaS TeopeTnyeckoe o0yuenue OK 04
aucconuanusa u
MOHHEIH 06MeH Teopwust anexTpoauTHUecKOi quccorpaniy. MoHbl. D1eKTpOIUThI, HEANEKTPOINTHI. Peakin nonHoro oomena. CocraBineHue
peaKuMﬁ HOHHOI'O O6MCHa IIYTEM COCTaBJICHHSA UX IIOJHBIX M COKPAIICHHBIX HOHHBIX ypaBHeHPIﬁ. KucnorHo-ocHOBHBIE 2
peakuuy. 3aJaHusi HA COCTABJICHHE HOHHBIX PEaKInii
JlaGopaTopHble 3aHATUS 2
JIP 1 JlaGoparopnas padora “THIIbI XUMHYECKUX peaKiunii’.
HccnenoBanue THIIOB (110 COCTaBY M KOJTMYECTBY HCXOAHBIX U 00Pa3yIOIIMXCS BEIIECTB) U MPU3HAKOB XHMHUYECKUX PEAKIIUH. 2
[IpoBenenue peakiyii HOHHOIO OOMEHa, OIpe/elieHHEe CPeIbl BOAHBIX PACTBOPOB. 3aJaHUsI HA COCTABJICHHE HOHHBIX
peakuui
KonTpoJsbHasi padora C
1 TpPOCHHE BEIIECTBA U XUMUIECKUE PEAKITUN 2
Pazgen 3. CTpoeHue U CBOIICTBAa HEOPTaHUYECKHUX BellleCTB 16
Tema 3.1. OcHoBHOe cofep:KaHue 4 OK 01
Knaccuduxanpus, TeopeTnueckoe o0yueHnue OK 02
HOMEHKJIATypa U
CTpOCHHE N
[peamer Heopranuueckoit xumun. Kiaccuduxaiiist HEOpraHUIECKHUX BellecTB. [IpocThie U cioxHble BemiecTBa. OCHOBHBIC
HEOprasmeckuX KJIACCHI CJIOKHBIX BEIIECTB (OKCHIBI, THAPOKCHIBI, KUCIOTHI, CONN). B3aMOCBSI3b HEOPraHUIECKUX BEHIECTB. ATperaTHbIC
BeMmeCTs coctosiHus BenlecTBa. Kpucramindeckue u aMmopQubie BemiecTBa. TUIBI KPUCTAIUIMIECKHUX PELIETOK (aTOMHas, 2
MOJIEKYJISIpHAS, HOHHAS, METaJUTIYecKast). 3aBUCIMOCTh (PU3NIECKUX CBOWCTB BEIIECTBA OT THUIA KPUCTAILTHICCKON
pemeTKu. 3aBUCUMOCTh XUMHYECKONH aKTHBHOCTHY BEIIECTB OT BHUJIA XUMIUECKON CBSI3U M THUIA KPUCTAJUTHICCKON PEIIeTKH.
[prumHB MHOT000pa3Ms BEIIECTB
IIpakTHyeckne 3aHATHSA 2
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ITP 5 HomeHKk1aTypa HEOpraHNYECKUX BEHIECTB: HA3BAHHE BEIIECTBA UCXOS M3 UX XUMHUUECKOW (POPMYIIBI HIIH COCTaBJICHHE

XMMHUYECKOH (hOpMYITBI MCXO/Is M3 Ha3BaHMs BemecTBa 1o MexkayHapoaHoii (MFOITAK) nnn TpuBHanbHOM HOMEHKIIATYpE.

Pemenne npakTudecknx 3aaHui 10 Kinaccu(UKaN, HOMEHKIATYpe W XMMHUYECKHM (OpMyliaM HEOPTraHWYECKHX BEIIECTB

Pa3MYHBIX KiaccoB (YrapHbI Ta3, YIJIEKHCIBIA Ta3, aMMHakK, TallleHas H3BECTb, HErallleHas M3BECThb, NUTHEBAs COAa U 2

JPYrHX): Ha3bIBATh M COCTABIIATH (POPMYIIBI XUMHYECKUX BEILIECTB, ONPEACISATh IIPHHAIIEKHOCTD K KIIaccy.

Hcrounnkn xumudeckoi nHpopMauu (cpeacTB MaccoBoi nHpopManuu, cetb MHTepHeT 1 apyrue). [lonck nabpopmaniu no

Ha3BaHMSIM, UICHTU(UKATOpaM, CTPYKTYPHBIM (opMysIam
Tema 3.2. dusuko- OcHoOBHOE cofep:kanne 8 OK 01
XUMHYECKHUE CBOMCTBA | Teopernueckoe o0ydeHune 6 OK 02
HEOpraHUYEeCKUX B
P~ Merabl. O0mue pu3nueckue 1 XMMUYECKUE CBOMCTBA MeTayutoB. CIOCOOBI MONTy4deHusl. 3HaueHHe METaJIOB U HEMETaJIOB

B IIPUPOJIE 1 )KU3HEEATENLHOCTH YeI0BEeKa 1 OpraHiu3MoB. Koppo3ust MeTayuioB: BUIIbI KOPPO3HH, CIIOCOOBI 3aIUTH METAIIIOB |2

OT KOppO3UHU

Hemeramner. OOmune ¢pusnueckue 1 XUMHYECKHE CBOWCTBAa HeMeTauioB. TunuyHele cBoiictBa HemerayuioB [V— VII rpymm. 2

Kiaccudukanms 1 HOMEHKIaTypa COeIMHEHHH HeMeTaioB. KpyroBOpOThl OMOTEHHBIX SJIEMEHTOB B IPHPOJIE

XUMHUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX BEIIECTB (OKCHAOB, THAPOKCHUAOB, KUCIIOT, COJIEH U p.). 5

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOIOPOIHBIX COSNMHEHNH, BRICITNX OKCHUJIOB U THIPOKCHUJIOB

IIpakTH4yecKkne 3aHATUS 2

ITP 6 CocraBieHue ypaBHEHU XUMHUUECKUX PEAKIMI C y4aCTHEM MPOCTBIX U CIOKHBIX HEOPraHWMYECKUX BEIECTB: METAJLIOB

U HEMETaJUIOB; OKCHIOB METa/UIOB, HEMETA/UIOB M aM(OTEPHBIX 3JEMEHTOB; HEOPraHMYECKHX KHCIIOT, OCHOBAaHHH WU

aM(}OTepHBIX THAPOKCUIOB; HEOPraHUYECKHUX CONEH, XapaKTePH3YIOLINX HX CBOMCTBA. 2

PemieHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHMM Ha CBOICTBA, COCTaB, IIONydeHHE U Oe30macHoe

UCII0JIb30BaHHE BAKHEHIIINX HEOPTaHWYECKHUX BELIECTB B OBITY M IPAKTHUECKOM e TEIbHOCTH YEIIOBEKa
Tema 3.3. OcHoBHOe coep:KaHue OK 01
Unentnduxanus JlaGopaTopHble 3aHATUS 2 OK 02
HeOprasmeckux JIP 2 Jlaboparopnas padora «nentudurkarys HeopraHM4ecKuX BEIEeCTB. OK 04
BeIIecTs Pemienne skcriepuMEHTANIBHBIX 3a/1a4 [10 XUMHIECKHM CBOMCTBAM METAJUIOB M HEMETAIJIOB, 110 PACIIO3HABAHUIO U TTOIy4EHHIO

COETMHEHUI METAJIJIOB U HEMETAIIJIOB. 2

Wnentndukanuss HEOPraHWYECKHX BEUIECTB C WCIONH30BAaHMEM HX (DU3MKO-XUMHUYECKHUX CBOMCTB, XapaKTEPHBIX

Ka4yeCTBEHHBIX peakiuii. KauecTBeHHbIE peakuuy Ha CynbdaT-, KapOOHAT- ¥ XJIOPHI-aHUOHBI, Ha KATHOH aMMOHUS
KouTtposnbhas padora .
5 CBoiicTBa HEOPraHUIECKUX BEIIECTB 2
Paznen 4. CTpoeHne U CBOIICTBA OPraHUYECKHX BelIeCTB 24
Tema 4.1. OcHoBHOe coep:KaHHe 4 OK 01
Knaccudukarms, TeopeTuueckoe ody4enne 2
CTpOCHUE 1 IlosBneHMEe U pa3BUTHE OPraHUYECKON XUMHH Kak Hayku. [Ipenmer opranndeckoil XuMun. MecTo U 3HaueHHe OpraHu4YeCcKon 2
HOMCHKJIaTypa XHUMHUH B CHCTEME €CTCCTBCHHBIX HAYK.
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OpPraHn4CeCKuX
BCIIICCTB

XUMHUYECKOE CTPOCHHE KaK MOPSIOK COSAUHEHHS aTOMOB B MOJIEKYJIE COIJIACHO MX BaleHTHOCTU. OCHOBHBIE TOJOXKEHUS
TEOPUU XUMHUUECKOT0 CTPOCHUS OpraHnYecKuX coenuueHuil A.M. BytiepoBa. YriepoaHblil CKeJIeT OpraHuyecKoil MOJEKYIIblL.
3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMHUECKOT O CTPOSHUS MOJIEKY. M3oMepusi 1 H30MEpHI.

[MonsTne o QyHKIMOHANBHON rpymie. Pamukain. [IpuHIMIB KITacCH(PUKANN OPraHUIECKUX COSAMHEHUH. Mex TyHapomHas
HOMEHKJIATypa W TPUHIUIBI HOMEHKIATYPHl OpraHHMYecKuX coeauHeHUi. [loHsATHE 00 a30TcomepKailuX COCAMHCHUSX,
OHMOJIOTHYECKU aKTUBHBIX BEIIECTBAaX (YIIIEBOJAX, KUpPaX, OCIKaxX M Jp.), BBICOKOMOJCKYJISPHBIX COCAMHEHUIX (MOHOMED,
MTOJIIMEP, CTPYKTYPHOE 3BEHO)

IpakTHyeckue 3aHATHS

IIP 7 HomeHknaTtypa OpraHM4eCKHUX COEIMHEHHH OTIENbHBIX KJIACCOB (HACHIIICHHBIC, HEHACKHIIICHHBIE U apOMaTHYECKHe
YIIIEBOJOPO/IBI, CIIUPTHI, (PEHOJIBI, allbJIETU/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U Jip.) COCTaBII€HHE TIOIHBIX U COKPALIEHHBIX
CTPYKTYPHBIX (OPMYJI OpraHMYECKHX BEUIECTB OT/ENbHBIX KJIACCOB, HMCHOJB3YSd WX Ha3BaHHUS IO CHCTEMaTHYECKOH U
TPUBUAJILHOW HOMEHKJIAType (3TWIIEH, alleTHIeH, TIIMIEepPHH, (eHon, GopMalibAerui, YKCyCHas KUCIO0Ta, TIUIKH). Pacyers
npocTeieii GopMyIbl OpraHn4ecKol MOJIEKYJIbI, HCXOJIsl U3 3JIEMEHTHOro cocTara (B %)

Tema 4.2. CBoiicTBa
OpraHuYeCcKuX
COeMHEHUN

OcHoBHOE CoaepiKaHue

12

TeopeTn'{eCKoe Oﬁy‘leﬂl/le

DU3NUKO-XUMHUYECKHE CBOWCTBA OPraHMYECKMX COCJMHCHHH OTIENbHBIX KIacCOB (OCOOEHHOCTH KITACCH(HKAIIMK U
HOMEHKJIATYPhl BHYTPH KIIacCa; TOMOJOTHUCCKUI psij u obmias GopMyna; u3oMepust; pu3nuecKie CBOMCTBA; XMMHYECKHE
CBOICTBA; CIIOCOOBI MOJTYYEHHUS):

— MpeZeNbHbIE YIIIEBOAOPO/bI (ANKaHBl M IMKJIOAJNKaHbI). ['opeHne MeTaHa Kak OJIMH U3 OCHOBHBIX MCTOYHHKOB TEIUIa B
HPOMBIIIEHHOCTH U ObITy. CBOWCTBA IPUPOIHBIX YITIEBOAOPOIOB, HAXOXKACHUE B IPUPOAE U IIPUMEHEHUE AJIKAHOB;

— HenpeJenbHble (alKeHbl, alIKUHbI U aJKaJUEHbl) U apOMaTHUYECKUE YIJIEBONOPOXBL. 'opeHHe aleTuiaeHa Kak HCTOYHHMK
BBICOKOTEMIIEPATYPHOIO MJIAMEHH JJIsl CBAPKU U PE3KH METALIOB

— KHUCJIOPOJCOAEepIKaIle COSIUHEHUS (CIUPTHL U (DEHONBI, KapOOHOBBIE KHUCIOTH M 3(UPBI, aNbAETUIbBl M KETOHBI, )KUPBI,
yraeBozsl). [IpakTrueckoe mpuMeHeHHe STUIICHITIMKONIS, TIIHIeprHa, GpeHomna. [Ipumenenne popmanbaerna, aleTanbaeruia,
YKCYCHOW KHCIIOTBI. MbLIa KaK COJM BBICIINX KapOOHOBBIX KHCIOT. MooIIe CBOICTBA MbLIa

— a30TcoJepXKallue COeUHEHHs (aMUHBI M aMUHOKHUCIIOTHI, Oeku). BrIcokoMOoneKy spHbIe COeNMHEHUs (CHHTETHYECKUE 1
OHoIOrn4ecKu-akTHBHBIE). MOHOMEp, ONUMEp, CTPYKTypHOe 3BeHO. [lonmumepusanust 3TueHa Kak OCHOBHOE HalpaBJICHHE
€ro MCIIOJIb30BaHMS.

I'eHeTHUECKAs CBSI3b MEX/y KJIACCAMH OPTaHUIECKUX COCTMHEHUN

HpaKTl/l‘leCKPle 3aHATUA

IIP 8 CgoiicTBa OpraHUYECKUX COCAMHEHUIH OTHENBHBIX KJIACCOB (TPUBHATIbHAS W MEXKIyHAPOAHAS HOMEHKIATYpa,
XIMHYECKHE CBOWCTBA, CIIOCOOBI TMONYUEHHs): MpeaeNbHble (aTKaHBl M [IUKIOAKAHBI), HEMpenelbHbIe (aJIKeHBI, aTKHHBI U
AIKaTMCHBI) U apOMAaTHYECKUE YTICBOIOPOMIBI, CITUPTHI U (PEHONBI, KApOOHOBBIE KHUCIOTH M S(UPHI, aJbICTUABl U KETOHEI,
aMUHBI ¥ AMUHOKHCIIOTHI, BEBICOKOMOJICKYJISIPHBIE COSIMHEHUS. 3aJaHus Ha COCTaBJICHUE YpaBHEHUH XUMIYECKIX PEaKIH C
y9acTHEeM OPTaHHIECKHX BEMIECTB HA OCHOBAHWH MX COCTABA M CTPOCHHUS

P 9 CocraBneHue cxeMm peakiuii (B TOM 4HCIE MO MPEAJOKEHHBIM IIEMOYKaM IPEBPAIICHHN), XapaKTePH3YIOIINX
XMMHYECKHE CBOWCTBA OPTaHWIECKUX COCAMHEHNH OTAENBHBIX KIIACCOB, CIIOCOOBI MX MONTYYCHHS W Ha3BAaHWE OPraHMYECKHX
COETMHEHU 110 TPUBHUAJILHOW WJIM MEXAYHAPOJAHON CUCTEMATUYECKOM HOMEHKIIATYPE.

OK 01
OK 02
OK 04

16




Pemenne MPAKTUKO-OPHUCHTUPOBAHHBIX TCOPCTUICCKUX 3aZ[aHI/Iﬁ Ha CBOMCTBa OpPraHn4CCKuxX COCILI/IHGHI/Iﬁ OTACJIBHBIX KJIACCOB

JlabopaTopHas pa6oTa

JIP 3 Jlaboparopnas pabora “IIpeBparieHus opraHM4ecKUX BEIIECTB IPH HAarpeBaHUU'".
[Nonmy4eHue STUIICHA U U3yYCHUE ero CBOMCTB. MoJenupoBaHie MONEKYNT i XMMHUUYECKUX MPEBpalCHUil Ha pUMepe dTaHa,
JTHJICHA, alleTUIICHA | JIp.

Tema 4.3. OcHoOBHOE cofep:kanne OK 01
Wnentuduxanus
a (uxcat TeopeTnueckoe odyueHue OK 02
OpraHUYECKUX OK 04
BEILECTB, MX 3HaueHue | brHoopranumdeckue coepunenus. [lpumenenune u Ouonornueckass ponb yriaeBoaoB. OKHCIEHHME YITIEBOJOB — MCTOYHHK
U TIPIMEHEHHUE B SHEPrHM >KMBBIX OpraHu3MoB. OOJacTH TNpPUMEHEHHS aMHHOKUCIOT. [IpeBpaiieHusi OENKOB NHIIM B OpraHHU3Me.
OLITOBOM U Buonornueckue ¢ynkiun OenkoB. buonormueckue (GyHKIMK KUpOB. Ponb opraHn4eckodl XMMHUHM B pelIeHHH NpoOieM
HpOH3BOZ[CTB3HHOﬁ HPIHleBOﬁ 0e30MacHOCTH
ACATENBHOCTH Poib opraHn4eckod XUMHHY B PELIEHUH ITPo0JIeM SHEPreTHYECKOi 0e30MacHOCTH, B Pa3BUTHH MEAMIMHBI, CO3IaHIH HOBBIX
1CIIOBEKA MaTepHasioB, HOBBIX MCTOYHHKOB JHEPIUHU (aJbTEpHATUBHBIC MCTOYHMKM 3Hepruu). OmacHOCTh BO3AECUCTBHSA Ha >KHUBBIC
OpraHM3Mbl OpPraHMYECKUX BEIIECTB OT/ENIBHBIX KJIacCOB (YIJIEBOJOPOIBI, CIUPTHI, (EHONBI, XJIOPOPraHUYECKHE
MPOU3BOIHBIE, aJbACTUIBI U JpP.), CMBICI OKA3aTeNs MpeaeabHO TOMYyCTUMON KOHIIEHTpAIH
JlaGopaTopHble 3aHATHS
JIP 4 JlaGoparopnas pabora: “VneHTuduKays opraHu4ecKuX COeTMHEHHI OTIEIbHBIX KI1acCoB”
WnenTuukanys opraHnueckux COSOUHEHUH OTAENBHBIX KIAacCOB (Ha MpUMepe allbAeTHIOB, KpaxMaia, YKCYCHOH KHUCIIOTH,
0CJIKOB U T.II.) C UCIIOJNB30BAHUEM HX (DH3UKO-XMMHUYECKHX CBOWCTB M XapaKTEpHBIX KaYeCTBEHHBIX peakiumil. JleHaryparms
Oenka npu HarpeBaHuu. l[BeTHbIe peakuuy 6eiIKoB. Bo3HMKHOBEHHE aHAIUTHYECKOTO CUTHAJA C TOYKU 3PEHHS XUMHYECKUX
MPOLIECCOB IPH NMPOTEKAaHHH KAYECTBEHHOH PEaKIWH, MMO3BOJSIONICH HACHTH(QHLIMPOBATH NPEIJIOKECHHBIE OpraHHYeCcKHe
BEIIlECTBA
Pazpnen 5. KuneTnueckue 1 TepMOANHAMHAYeCKHe 3aKOHOMEPHOCTH NPOTEKAHNA XMMHUYECKUX peaKnuii
Cxopoctb xumuueckux [ OcHOBHOe cofiep:kaHue OK 01
PpeaxImi. OK 02
XumMuueckoe
paBHOBecCHE

TeopeTnueckoe o0yueHnue
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CKOpOCTb peakIMH, €€ 3aBUCHMOCTh OT pa3IMYHBIX (PAKTOPOB: MPUPOIBI pPEardpylomuX BEIIECTB, KOHIICHTpAIUU
pearupyrommx BeecTB, TEMIIEPaTyphl U TUIOMIA N PEaKIIMOHHON MOBEpXHOCTH. TerioBbie 3¢ (GeKThl XUMUIECKIX PEaKIHi.
OK30- ¥ 9HIOTEPMHUYECKHUE, PEAKIIHH.

OOpatuMocTh peaknuii. XMMUYEeCKOe paBHOBECHE M €ro CMEIIEHHE IO ACHCTBUEM pa3iUYHBIX (PaKTOpOB (KOHIIEHTpAIs
peareHTOB WM MPOJYKTOB PEaKLNH, JaBJICHIE, TEMIIEpaTypa) Uil CO3JaHus ONTUMAIIbHBIX YCIIOBHI POTEKAHUSI XUMHIECKUX
nporneccoB. [Ipunnun Jle [llatense

IIpakTnyeckne 3aHATHSA OK 01
IIP 10 PemeHue mNpaKkTHKO-OPHECHTUPOBAHHBIX 3aJaHWN Ha aHAIW3 (PAKTOPOB, BIHUSIOIINX HA W3MEHCHHUE CKOPOCTH 0K 02
XUMHYECKOH PEakIiy, B T.4. C IMO3UIMI IKOJOTHUYECKH IIeIeCO00Pa3HOr0 MOBECHHS B OBITY W TPYIOBOH JEATCILHOCTH B
HEIAX COXPAHCHHS CBOETO 3[IOPOBBS M OKPY)KAIOIICH MPUPOTHON CPEIBL.
Perrenue mpakTHKO-OpHEHTHPOBAHHBIX 3aJaHUi Ha mpuMeHeHue npunimna Jle-Illarenbe a1 HaxoXAECHHUS HATPABICHUS
CMEIICHHS PABHOBECHS XUMHUYECKOM PEAKIIMU M aHAIN3 (PAKTOPOB, BIUSIONINX HA CMEIICHUE XUMHUYECKOI'O PABHOBECHS
Paznean 6. PacTBOpHBI
Tema 6.1. OcHOBHOE coep:kanue OK 01
ITonsiTe 0 pacTBOpax
p P TeopeTnueckoe o0yuenue OK 02
= OK 07
PactBopeHue Kak (HU3NKO-XUMHUYECKHIA mporece. PactBopsl. CriocoObl MPUTrOTOBJICHHS pacTBOPOB. PacTBoprMocTs. MaccoBast
JI0JIsl PacTBOPEHHOrO BellecTBa. CMBICH ITOKa3aTells MpeelbHO TOMyCTUMON KOHIIEHTPAIMK U €r0 MCIOJIb30BaHHE B OL[CHKE
9KOJIOTHYECKOW 0E30MacHOCTH.
[IpaBuia 3KOJOrMUECKH 11€1eCO00pa3HOr0 MOBEACHHS B OBITY M TPYAOBOM JEATENBHOCTH B IENISIX COXPAHEHUS CBOETO
3/I0pOBbA U OKPY’KAIOIIEH IPUPOTHOM CPeIbl; OITACHOCTH BO3/ICHCTBHUS Ha KHUBBIC OPTraHU3MBI OIPEICICHHBIX BEIECTB.
Perrenue mpakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUHA HAa PACTBOPHI, UCIIOIB3YEMBIE B OBITOBOM U MPOWU3BOACTBEHHOMN
JIeSITEITbHOCTH YeJIOBEKa
Tema 6.2. OcHoBHOe coep:kaHue OK 01
HccnenoBanue OK 02
. JlaGopaTopHble 3aHATUS
CBOMCTB pacTBOpPOB OK 04
JIP 5 JlaGoparopnas padora «[IpHroToBiieHnEe pacTBOPOBY.
[Ipurorosnenue pacTBOpOB 3aJaHHON (MaccoBoll, %) KOHIEHTpaluu (C MPaKTHKO-OPUEHTHPOBAHHBIMHM BOIpPOCaMM) U
OIpeieNieHNe CpeIbl BOMAHBIX PACTBOPOB.
Perienue 3a1a4 Ha IPUTOTOBJICHUE PACTBOPOB
IIpodeccnonanbHO-OpHEHTHPOBAHHOE COEPKAHNeE (Codep:KaHUe MPHUKJIATHOI0 MOYJIfA)
Pazgen 7. Xumus B ObITY U IPOM3BOJACTBEHHOI JeATeIbHOCTH YeI0BeKa OK 01
OK 02
Xumust B ObITY U . OcHOBHOE coepKanue OK 04
TIPOU3BOJCTBCHHOM
eATETHHOCTH TeopeTnueckoe o0yueHue OK 07
qeIoBeKa Hosgeiimne 1ocTHKeHUsI XMMUYECKONH HAYKH U XUMUYECKOH TEXHOJIOTUH. IIK 15

CamocTosiTeibHasi padoTa
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Ilonck m aHanu3 KeMCOB O MNPUMCHCHUN XUMHYCCKUX BCLICCTB U TEXHOJIOTHI C y4eToOM 6yI[yIII€I>i HpO(bCCCPIOHaJ'ILHOﬁ
JCATCIIBHOCTH II0O TEMaM: Ba)KHEHIIINE CTPOUTCIIbHBIC MATCpHaJibl, KOHCTPYKIIMOHHBLIC MATEpUaJibl, KpPAaCKH, CTCKIIO,
K€paMuKa, MaTepuajibl AJid 3JICKTPOHUKHU, HAHOMATCPHUAJIbl, TCKCTUJIIbHBIC BOJIOKHA, UCTOYHUKW SHEPIrur, OPraHunvdcCKuc 1

MHUHEPAJIbHBIC y].'[06p6HI/I$I, JICKapCTBCHHLIC BCIICCTBA, OBLITOBAs XMMHUSL.

TeopeTnueckoe o0yueHue

Posnr xumuu B 00ecrieueHIN 3KOJ'IOI‘PI‘I€CKOI>1, 3HepF€TI/I‘IeCKOﬁ n HPIH.[eBOﬁ 6630HaCHOCTI/I, pa3BUTHU MCAULINHBI.

CamocrosiTeibHast padoTa
[IpencTaBneHue pe3ysbTaTOB pElIeHHs! KeicoB B (hopMe MUHH-I0KIIa/1a

TeopeTnyeckoe o0yueHue

[IpaBuia novcka u aHaIM3a XUMUUECKOH HH(POPMAIMX U3 Pa3TMYHbIX HICTOYHUKOB (HaydHas 1 yueOHO-HaydHas IUTepaTypa,
cpencTBa MaccoBoi MH(poOpMalH, ceTb VHTepHeT)

CamocTrosiTesibHasi padoTa

3ammra: [IpencraBienue pe3ynbTaToOB PELIeHUs KeHCOB B opMe MUHH-IOKIA/IA C IPe3eHTaIHeH

Koncyabranus 6

ITpome:KkyTOUHAsI aTTECTANHUS 1O JUCHHUITHHE (324eT) 2
84

Bcero
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3. YCJIOBUS PEAJIM3ALIM [TPOT'PAMMBI OBII[EOBPA30OBATEJIBHOM JUCLIATIJINHBI
3.1. TpeGoBaHns K MUHIMAJTBHOMY MAaTePHAJIBHO-TEXHHYECKOMY 00ecIe4eHII0

Jnst peanmuzani MPOrpaMMBbl AWUCHUIUIMHBI JOJDKHBI OBITH TPETyCMOTPEHBI CIEAYIOIINE
CTIeIMaJIbHBIC TIOMEIIEHUST: YIeOHBI KaOMHET XUMUH W/WITH y4eOHOH XUMHUIECKOoH 1abopaTopuu.
O6opynoBaHue y4eOHOr0 KaOWHeTa (HATJISIHBIE TOCOOMS): HAOOPHI MIAPOCTEPIKHEBBIX MOJCIICH
MOJIEKYJ, MOJIETTH KPHUCTAUIMYECKUX DPEIIETOK, KOJUIEKIMH HPOCTBIX M CIOXHBIX BEIIECTB W/HIIH
KOJUIEKIIMH TIOJTMMEPOB; KOJUIEKIHUsI TOPHBIX IOPOJ M MHHEpaJoB, Tadmuna MeHeneeBa, ydeOHbIE
¢ubMBl, QpOBBIE 00pa3oBaTENBHBIE PECYPCHI.

Texnuueckue cpeacTBa 00y4eHHsI: KOMIIBIOTEP C YCTPOWCTBAMU BOCIIPOM3BEICHUS 3BYKa,
MIPUHTEpP, MYJIBTUMEAHNA-TIPOEKTOP C SKPaHOM, MYJIbTUMEIUHHAs J0CKa, yKa3Ka-Tpe3eHTep It
NIpe3eHTaIHH.

O6opynoBanue JjadopaTopum M pPadoyux MecT J1a0OpaTOpuM: MEH3YPKH, THIETKH-
KaneJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYIbI, PEIMETHbIE U TOKPOBHBIE CTEKJIA, IUIAHIIETHI LIS
KaneJbHBIX peakiui, (UIbTpoBajibHAs Oymara, NMPOMBIBAIKH, CTEKISHHBIE NMPOOWUPKH, PE3HMHOBBIC
npoOkH, (OHApUKH, HAOOp PEAKTHBOB, CTEKISHHBIC MaJOYKH, MITATUBBI JUIS NMPOOHMPOK; MEpHBIC
IWJIMH/PBI, BOPOHKH CTEKJISIHHBIE, BOPOHKH JIeNUTENbHbIe IuuHapudeckue (50-100 mur), crynku ¢
necTukoM, (aphopoBble YamIKk, MHHIETH, (QUIBTPHl OyMakHbIE, BaTa, Maplis, YacoBHIE CTEKIA,
OJICKTPOILINTKH, J'Ia60paTOprIe HITAaTUBBI, CIMPTOBBIC TOPEJIKHU, CITUMIKH, HpI/I60p JUISL TIOJTYYCHUSI Ia30B
(vm mpoOupKa € ra300TBOAHON TpPYOKOHW), NIepkKaTenmu JUis NMPOOUPOK, CKISIHKU JUIsS XpaHEHHs
PEaKTHUBOB, pa3gaTovHble JOTKM; XuMuueckue ctakanbl (50, 100 m 200 mur); mmaTend; MUHIETHI;
THUreJIbHBIC IUITIBI; CEKYHIOMEpHI (TaiiMepsl), MepHbIe MpooupkH (Ha 10—20 Mi1) n MepHbIe KonobI (25,
50, 100 u 200 mu), BoasHas OaHs (WM TEPMOCTAT), CTEKISHHBIC MAI0YKH, KOHUYCCKUE KOJOBI s
turpoBanus (50 w 100 mi); WHAMKATOpHBIE NONOCKM Juiss onpenenenuss pH w cranpaprtHas
UHIUKATOpHAA IIKaJja; YHUBEPCAJIbHBIN HHANKATOp; mumeTky Ha 1, 10, 50 mut (umu go3aTopsl Ha 1, 5 u
10 mu), OropeTku AJisl TUTPOBaHUWs, MemunuHcKue mmpuibl Ha 100—150 mui, maGopaTopHble W/HiTH
aHaJMTUYeCKue Bechl, pH-MeTpbl, CyInIbHbIH mKad, u Ap. JadopaTopHoe 000pyHL0BaHUE.

3.2. UndopmannonHoe odecneyeHne peain3aluy NPOrpaMMbl

OCHOBHBIE NeYaTHbIE H3TAHUS
1. Bopucos, A. H., Xumus : yueonuk / A. H. bopucos, E. C. Ocrpornsnos, T. b. Boiitosa, JI. 1. Apnamesa. —

Mocksa : KuoPyc, 2024. — 331 ¢. — ISBN 978-5-406-11987-7. — URL: https://book.ru/book/950237. — Texkcr :
3JIEKTPOHHBIH.

2. T'munka, H. JI., O6mast xumust. : yueOHoe nmocooue / H. JI. I'munka. — Mocksa : KuoPyc, 2024. — 749 c. — ISBN
978-5-406-12565-6. — URL.: https://book.ru/book/951751 — TekcT : 3IeKTPOHHBIIA. .

JlonoTHuTE/IbHBIE HCTOYHUKH
1. Xumus. 10 xmacc. Yriyon€uuwiii ypoBenp : yueOuuk/ B.B. Epemun, H.E. Kysemenko, B.U. Tepenus,

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

2. Xwumus. 11 kmace. Yrnyonéunsiii ypoBens : yueOnux/ B.B. Epemun, H.E. Ky3emenko, A.A. JIpo3nos, B.B. JlyHus;
nox pex. B.B. Jlynuna. — M.: TIpocBemienue, 2022. — 478, [2] c.: wi.

3. Xwumus. YrnyoneHssiid ypoBenb. 10—11 knaccsl: pabovast nporpamma k jgunun Y MK B.B. Jlynuna: yaeOHo-
Meroauueckoe mocodue / B.B. Epemun, A.A. Ipoznos, U.B. Epemuna, 2.10. Kepumos. — M.: Ipoda, 2017. — 324,
[1]c.

4. Meroamueckoe mocodue k yueonuky B. B. Epemuna, H. E. Ky3semenko, B.W. Tepennna, A. A. JIpozmosa u ip.
«Xumus. YrmyoneHssiid yposerby. 10 kmace / B. B. Epemun, A.A. JIpo3nos, 1.B. Epemuna, B. . Maxornna, O. IO.
Cumonosa, 2.10. Kepumos. — M.: [Ipoda, 2018. — 339 c. : u.

5. Merogmiaeckoe mocobme k yueOnmky B. B. Epemmua, H. E. Ky3smernko, A. A. Jlpo3moBa u np. «XUMWUSL.
Yrmybnennstit yposens». 11 ximacc / B. B. Epemun, A.A. [Ipo3nos, U.B. Epemuna, H.B. Bonkosa, H.B. ®upcroga,
3.10. Kepumor. — M.: [Ipoda, 2018. — 423 c. : mi.

6. T'ycena, E. B. Xumus s CI1O: yuebno-meroauueckoe nocodue / E. B. I'ycea, M. P. 3uranmmna, /1. U. Kynnkosa.
— Kazans: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-2792-4. — Tekcrt: 31eKTpoHHbIH // JIaHb : 371€KTpOHHO-
6ubmmoreunas cucrtema. — URL: https://e.lanbook.com/book/196096 (mata obpamenust: 14.10.2022). — Pexum
JIOCTYIA: JJIs aBTOPU3. MOJIb30BATEIEH.

7. YepnukoBa, H. }FO. Xumus B 1ocTYyITHOM H3IOKEHHH: yaeOHoe mocobue amst crio / H. FO. Yepaukosa. — 2-e u3s.,
crep. — Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-9. — Texkct: snexTpoHHbIN // JlaHb:



3JIEKTPOHHO-0MOInoTeunas cucrema. — URL: https://e.lanbook.com/book/195532 (nara obpamienus: 14.10.2022). —
PexxuM moctyma: [7isi aBTOPH3. MOJTB30BaTENEH.

8. IlleBHumnprHa, JI. B. Xumust: yaeoHoe mocodue / JI. B. [lleBrusiHa, A. 1. AmapaeB. — Hoocubupcek: HI'TY, 2017.
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14. http://www.xumuk.ru _ CaliT 0 XHMHH: KIACCHYSCKHE YYCOHUKH, CIPABOYHHMKH, OSHIMKIONCINH, MOHCK
OpraHUYECKUX W HEOPIaHMYECKHUX PEaKInii, COCTABICHUE YPAaBHCHUI PEaKIiil.
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA JUCHUITJIMHBI

KoHTpoJib

M OLEeHKa pe3yJiIbTaTOB

obyueHusa

OoCylmeCTBJIAETCHA

InpernomaBaTeJyieM B IIpolleCCe TIIPpOBEIEHMA IIPaKTUUYECKUX 3aHATUN U

J1abopaTOPHEIX
OOydUanyMMCSa MHIOMBUIAYAJIbHEX 3adaHUl,

PesynbTaTe OOyUYeHUS ONPelnesidnT,

paboT,

TeCTMpOBaAHNMA, a

[IPOEKTOB,

TaKXe BHITIOJIHEHM A

MCCJIeOOBRaAHUM .

uyTO ofOydamnmmecsa IOOJIXHE 3HAThb,

IIOCHMMATb M IEMOHCTPMPOBATLH IO 3aBEPUIEHNVM MI3YUYEeHMA IOVICHMIIJIMHEL.

Oina dopMUpOBaHUA,

KOHTPOJIA M OLEHKNM pPpe3yJibTaTOB OCBOEHNMA

yuyeObHOM OV CLMIIJIVHEL VCIIOJIb3YyEeTCH cucreMma OLLEHOUHEIX
MEPOIIPUATUN, npencTraBJjgKla s cobom KOMILJIEKC y4eOHBIX
MEPOIIPUATUN, COTJIaCOBAaHHEIX C pes3yJjbTaTaMu obydyeHusa "

chopMyIMpPOBaAHHEIX C yueToMm &I'OC COO

(mpenMeTHBIE Pes3yJibTAaThl 10

oucumuniambae) m ®I'OC CIIO.
Monynes/Pasgpen/Te Tunsl OLI@HOYHEBIX
Ne OK/IIK Ayas/ nen/ PesyneTaT OOyUYeHUS o .
Ma MEepOIIPUSATHUNA
I | OcHOBHOE cojgep)xaHue
1 Paspen 1. OcHoOEBH |PopMynMpOBaTH
CTpPOEeHUs 6aB30BEEe IOHATUS U
BelecTBa BaKOHB XVMWU
1.1 0K 01 |CrpoeHue aToMOB |CoCTaBJIATH 1. Tect «CrpoeHHUe

XUMUYE CKUX
3JIEMEHTOB U
npupona
XUMUUYECKOV CBA3U

XYMMUeckme GopMyJIB
COeIVHEHUN B
COOTBETCTBUU CO
CTeleHbI OKUCIIEHUS
XUMUUECKUX
3JIEMEHTOB, MCXOIsA
U3 BAJIEHTHOCTU U
BJIEKTPOOTPHULIATEJIbH

OoCTI

ATOMOB XMMUUECKUX
3JIEMEHTOB U HOpHpoOa
XVMUUECKOM CBA3U».

2. Bapmaum Ha
COoCTaBJIEHME XUMUUECKMUX
bopMyJsT OBYXaTOMHEIX

coeIuHeHUM (OKCHUIOOB,
CynbOMIos, I'MOPUIOOB U
T.I.) .

3. BamaHus Ha
VICIIOJIb30BaHMe
XUMUUECKOM CUMBOJIMKM U
HazBaHUM COEeIMHEHUM I10
HOMEHKJIaType
MeXOyHapOoOHOT'O Coi3a
TEOPEeTUUYECKOM U
NPUKIJIAOHOM XUMUMU U
TPUBMAJILHEIX Has3BaHUM
IJIS COCTaBJIEHUS

XUIMUYECKUX QOopMyJI
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OK/IK

Mopyns/Paspen/Te
Ma

PesynesTaT OBydeHMS

Tunsl OLI@HOYHBIX
MEepPONPUSITHIA

IOBYXAaTOMHEX COeIUHEHUN
(oxkcumoB, CyJnbOMUIOB,
TUOPUOOB M T.I.) U
IPYyTHUX HeOPpTaHUUYeCKUX
COeIVHEeHUM OTIOEeJIbHEIX
KJIaCCOB

OK 01
OK 02

[lepuonmueckut
3aKOH U Tabjiuiia
IO.M. MeHnmejsieera

XapakTepn30oBaTh
XMMUUECKHUe
DJIEMEHTEL B
COOTBETCTBUM C UX
[IOJIOXEHMEM B
IepruoIgmndeCcKom
CUCTEME XMMUUECKUX
sJyeMeHTOB I.U.
MeHnpesieera

1. TecT «MeTajiMueckue
/ HeMeTaJinMuecKue
CBOMCTRA,
BJIEKTPOOTPULLATEJIEHOCTDE
U CPOICTBO K BJIEKTPOHY
XUMUUECKUX BJIEMEHTOB B
COOTBETCTBME C UX
BJIEKTPOHHEIM CTPOEHMEM U
IOJIOXEHMEM B
IepMOOMUECKOM CUCTEeME
XUMUUECKUX BIJIEMEHTOB
IO.M. MeHpeleeBa».

2. TlpakTuyeckMe 3alaHUdg
Ha YCTaHOBJIEHME CBA3U
MEeXIy CTPOEHMEM aTOMOB
XUMUUECKUX BIJIEMEHTOB U
nepmoamyue CKuUM
V3MEeHEeHUEM CBOWVCTB
XUMUUECKUX BIJIEMEHTOB U
UX COeIOMHEHUM B
COOTBETCTBUU C
IOJIOXEHMEM
[leprooMueCcKoOM CHUCTEME.
3. IpakTUKO-—
OPUEHTUPOBAHHLE
TeopeTHuUyecKMre 3alaHuAd
Ha XapakKTepu3aluio
XUMUUECKUX DBIJIEMEHTOR :
«MeTajumMueckue /
HeMeTaJlJIMdeCcKue
CBOMCTRA,
BIIEKTPOOTPULIATENIBLHOCTD
Y CPOICTBO K DJIEKTPOHY
XUMUUECKUX DBIJIEMEHTOBR B
COOTBETCTBME C UX
BJIEKTPOHHBEIM CTPOEHUEM U
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OK/IK

Mopyns/Paspen/Te
Ma

PesynesTaT OBydeHMS

Tunsl OLI@HOYHBIX
MEepPONPUSITHIA

IIOJIOXEHVEM B
IEPUONUUECKOV CUCTEME
XVIMNYEeCKMX 3J3JIEMEHTOB

IO.M. MeHnejyieera»

Pasgen 2.
XuMuuyeckue
peakuumn

XapakTepusoBaThk
TUIB XUMMYECKMUX
peaxun

KonTponenass pabora
«CTpoeHne BelmwecTBa u
X/MMUYEeCKMEe pPeaKLm>»

OK 01
OK 04

TUIIEI XVMMUECKUX
peaxkumm

CocTaByiaATeE peaKLUM
coeIuHeHud,
Pas3JIOXeHM,
obMeHa, 3BaMmeleHusd,
OKMCIIUTEJIbBHO—
BOCCTaHOBUTEJIbLHBIE

peaxumm

1.
COCTaBJIEHME ypaBHeHUM

BamadymM Ha

peaxkumn:

— COeIOVMHEHUHd,
3aMeleHs, Pas3JIOXeHUd,
obOMeHa;

— OKMCIIMUTEJILHO—
BOCCTAHOBUTEJIbHEIX
peaxkumy C
MCIOJIb30BAHMEM MeTona
BJIEKTPOHHOTO OajlaHca.
2.

MaCCEI BelleCTbBa WIIN

Bamaum Ha pacueT

obBEMA

Ta30B 10 M3BECTHOMY
KOJIMUECTBY BelleCTBa,
Macce miam OOBEMY OIOHOIO
U3 ydacTBYOIUX B
peaxKLuuy BeUeCTB;
PaCcu&TE

Macce (06BEMa,
KOJIMUYeCcTBa BeleCcTBa)
NIPOOYKTOB pPeakLUuM, eclu
OOHO M3 BeEleCTB MMeeT

IpUMeCU

SJIEeKTPOIUTUUIECKA
g OuccoumMaumus u
VIOHHBIM OOMEH

CocTaByAaTh
YPaBHEeHMA
XVIMUYUECKUX pPeakrKUUmn
MOHHOTO OOMEeHa C
ydacTHueM
HEOPTaHUUECKMUX
BEIIeCTB

1.
cocTaBJIeHUE

3alaHusa Ha

MOJIEKYJISIPHBIX U MOHHBIX
peaxkuuy C ydacCTHeEM
KIMCJIOT, OCHOBAHUM U
coJyier, YyCTaHOBJIEHUE
VBMEeHEeHUSI KUCIJIOTHOCTU
cpens

2.

"TUIBE XMMMUECKUX

JJaBbopaTopHasa pabora

peaxumn"
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OK/IK

Mopyns/Paspen/Te
Ma

PesynesTaT OBydeHMS

Tunsl OLI@HOYHBIX
MEepPONPUSITHIA

Paspgen 3.
Crpoenue un
CBOMCTBA
Heopranmuecxmx
BelleCTB

UccrnepoBaThk
CTpoOeHue u
CBOMCTEA
Heoprannqecxnx
BelecTB

KonTponeHrast pabora
«CBomcTBa
HEOPT'aHMYECKMX BelleCTB»

OK 01

Knaccudmxkaumsa,
HOMEHKJIATYypPa U
CTpOEeHUue
HEOPTaHUUYECKMX
BEUECTB

KrnaccupnumpoBarTs
HeopTraHnUeCcKMue
BellecTBa B
COOTBETCTBUM C UX
CTPOEHUEM

1. Tect «HomeHkJaTypa U
Ha3BaHMe HeOpTaHUYEeCKUX
BEIEeCTE MCXOIOS M3 UX
XUMUUIECKOM QOPMYJIEL MU
COCTaBJIEHME XVMUUECKOM
bopmMyJIEl MCXOOS M3
Ha3BaHMSA BelleCcTBa I10
MEXIYHAPOIHOM WJIIM
TPMBMAJIbHOM
HOMEHKJIATYpPE» .

2. 3Bamayy Ha pacder
MaCCOBOM nOOJIM (MaCCHI)
XVYMUUECKOT'O DJIEMEeHTA
(coemguHeHMSa) B MOJIEKYyJIe
(cmecu) .

3. IpakTuueckue sBalaHUs
no kJjaccubpmkaumy,
HOMEHKJIAType U
XVYMUYECKUM QopMyJiaM
HeOpPTI'aHUYECKUX BeUeCTB
Pa3JIMUYHEIX KJIACCOB.

4. IlpakTHUUeCKKe 3alaHUusd
Ha oIpenejyieHue
XVMUYUECKON aKTMBHOCTU
BEIIECTE B BaBUCUMOCTU
BUIa XUMMYECKOM CBA3U U
THUIIA KPUCTaJJIMueCKOM
peumeTKu

OK 01
OK 02

drsmUKoO-—
XVMMueCckrue
CBOMCTBRA
HEeOpPI'aHMYECKUMX
BEleCTB

YcTaHaBIMBaTh
3aBUCUMOCTbD
OMBUKO—XUMUUE CKUX
CBOMCTR
HEOPTaHUUECKMUX
BEIeCTB OT
CTPOEHUS aTOMOB U
MOJIEKYJI, & Takxe
THUIIa

KpUCTaInYeCKOM

1. TecTt «OcobBeHHOCTHU
XUMUUECKUX CBOMCTB
OKCUIOOB, KMCJIOT,
OCHOBaHUM, aM@OTEPHHX
TUIPOKCUIOB M COJIEM».
2. BamaHus Ha
COCTaBJIeHME ypPaBHEHUU
XVMUUECKHUX PeaKLUUM C
yyacTueM IIPOCTHX U

CJIOXHEIX HeOPI'aHMNUEeCKUX
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OK/IK

Mopyns/Paspen/Te
Ma

PesynesTaT OBydeHMS

Tunsl OLI@HOYHBIX
MEepPONPUSITHIA

peueTKH

BemeCTB: OKCHMIOOB

METAaJIJIOB, HEMEeTaJlJIOB U
aMOOTEPHEIX BJIEMEHTOB;
HEOPTAaHUUECKUX KUCJIOT,
OCHOBAaHMM M aMPOTEPHEIX
TUIPOKCUIOB,
HEOPTAaHUUYECKUX COJIEN,
XapaKTepU3yonIUX UX
CBOMCTBa M CIOCOOH
IOJIyYEeHHUS .

3.

OPMEHTMPOBAHHEIE

[TpakTUKO—

TEeopeTUUYEeCKME 3alaHMA
Ha CBOMCTBA U TIOJIyUeHUe
HeOpI'aHMYECKNX BeleCTB

OK 01
OK 02
OK 04

NoeHTUudUKaALMS
HeOpTraHUYEeCKMX
BelleCTB

ViccrnemoBaTh
KadyeCTBEHHHEE
peaxkumum
HEeOopTraHUUeCKMUX
BEIIECTB

1. IpakTMkKoO-
OPUEHTUPOBAHHEE 3aldaHUsa
10 COCTAaBJIEHUIO
XYUMMUECKUX Peakuum C
y4aCcTMEM HeOpTaHUYeCKMX
BEUIECTB, MCIIOJIb3yEeMHBIX
OJI9 UX UOSHTUOUKALIUM.

2 .JlabopaTopHasa paboTa:
“oeHTUudUKaALMS
HeOpraHMUYeCKMX BemecTB”

Paspen 4.
CrpoeHue un
CBOMCTBA
OpraHMYeCKUX
BelleCTB

UccrnepoBaThk
CTpoeHue u
CBOMCTBA
OpPTr'aHUMYEeCKMX
BelleCcTB

KounTponeras pabora
«CTpoeHne m CBOMCTBA
OpPT'aHMYECKMX BelleCTB»

OK 01

Knaccuoumrkaumsa,
CTPOEHUEe U
HOMEHKJIaTypa
OpPTraHMUYEeCKUX
BElleCTB

Kinaccupnumporsathb
OpraHuYeCcKue
BeElleCTBa B
COOTBETCTBMM C UX
CTPOEHUEM

1. 3amaHuda Ha
COCTaBJIEHME Ha3BaHUM
OpTaHUYEeCKUX COeIMHEHUMN
10 TPUBMAJBHOM MM
MEeXIYHaAPOIHOM
CUCTEMaTUUYECKOM
HOMEHKJIaTypPe .

2.
COCTaBJIEHME IIOJIHEIX U

3agaHm4a Ha

COKpPalleHHEIX CTPYKTYPHEX
bopMyJI OPTaHMUECKUX
BelleCTB OTIHOeJIbHBIX
KJIACCOB.
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OK/IK

Mopyns/Paspen/Te
Ma

PesynesTaT OBydeHMS

Tunsl OLI@HOYHBIX
MEepPONPUSITHIA

3.
onpenejieHMe NPOCTeNIeN

3amadm Ha

bopMyJIEl OpTaHUUYEeCKOM
MOJIEKYJIEI, MCXOId U3
BJIEMEHTHOT'O COCTaBa

)

(B

OK 01
OK 02
OK 04

CromcTBa
OpTraHUYECKIUX
coeIMHeHUMn

YcTaHaeJIuBaTh
3aBUCUMOCTbD
OMBUKO—XUMUUE CKUX
CBOMICTB
OpTaHUYECKMX
BEIIECTB OT
CTPOEHMUSI MOJIEKYJI

1.
COCTaBJIEHME ypaBHEeHUM

BagaHM4a Ha

XVMUYECKUX PeaKUuM C
ydacTMUeM OpTaHUUeCKUX
BEUleCTB Ha OCHOBaHMU UX
cocTaBa UM CTPOEHMA.

2.
COoCTaBJIeHME ypaBHeHUM

BagaHM4a Ha

XYMMUECKMX PeaKLuy,
WILJIOC TPUP YoM X
XVMUUECKME CBOMCTBa C
Yy4eToOM MEeXaHU3MOB
IPOTEKaHUSa IOAaHHBIX
peaxkuuy M I'eHeTUUeCKOM
CBABM OPTaHMYECKUX
BEIeCTB PasHBIX KJIACCOB.
3.
YPaBHEHMAM peakuuil C

PacueTHEEe 3amaum I10

ydacTUeM OpITaHUUeCKUX
BEUeCTB.

4. JlabopaTopHasa paboTa
“lperpameHusa
OPTaHUYECKMX BEUECTB
npm HarpepaHum"

OK 01
OK 02
OK 04

NoeHTHOUKaAUMS
OpTaHUYEeCKUX
BEUECTB, UuX
3HaUeHue u
IpMMeHeHMe B
OBITOBOM U
IPOU3BOICTBEHHOM
IeaTeJIbHOCTHU

yeJjioBeKa

VicciiemoBaTh
KaueCTBEHHEIE
peaxkumum
OpTraHnUeCKMX
coeIVHeHUMn
OTIHOEeJIBHBEIX KJIaCCOB

1.0pakTUKO-
OPUEHTUPOBAHHEE 3aOaHUs
10 COCTaBJIEHUIO
XVMUUECKHUX PeaKUuM C
ydacTMeM OpTaHMUeCKUX
BemecTs, B T.d.
VICIIOJIb3YEMEIX IJIS UX
uneHTudmMKauUy B OBITY U
IIPOMBIIJIEHHOCTU .

2 .JlabopaTopHasa pabora:
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Mopyns/Paspen/Te

Tunsl OLI@HOYHBIX

Ne OK/IIK PesyneTaT OByueHMs .
Ma MEepPONPUSITUMA
“UMoeHTUdMKALIMS
OpPTaHUYEeCKUX COEeOMHEeHUM
OTIOEJIbHEIX KJIaCcCOB”
5 Paspen 5. XapakTepnsoeBaThb
KuneTnueckmue u BIVSHNE pPaBJIMYHBIX
TepMOOMHaAMM4YeCKM |(baKkTOpOB Ha
€ BaKOHOMEPHOCTHM (PaBHOBEecCHME M
IpoTeKaHns CKOPOCTB
XUMUYECKUX XVMMUYECKUX peaKIui
peaxkumumn
5 | OK 01 |CxopocThb XapakTepmnsoBaTh [IpakTUKO—

OK 02 |XUMMUYECKUX BIMSHUE OPUEHTUPOBAHHEE
peaxkuun. KOHILIEHTPAaLUn TeopeTuuyeckue sBalaHus
XyMHMUeckKoe pearupynommx Ha aHamms GbakTopOB,
pPaBHOBECHUE BEIEeCTB U BJIMSKIMX Ha M3MEeHeHUe

TeMIepaTyps Ha CKOPOCTU XUMUUECKOUN
CKOPOCTh peakuur. I[IpakKTUKO-—
XVIMMUECKUX PeaKlul|OpPMeHTUPOBAHHEE S3anaHus
XapaKTepu30BaTh Ha [pMMEeHeHMe NPUHLMUIIA
BIVSHME mu3MeHeHusa |Jle-llaTenbe 0ysa
KOHLIEHTPAaLUUn HAXOXIEeHMS HaNpaBJIeHUS
BEIEeCTB, peakKLUuu CMelleHMsT PaBHOBECUS
cpensl u XVMMUECKOW peaKUuu u
TeMIepaTyps Ha ananus GaxkToOpoOB,
CMelleHue BJIMSKMMX Ha CMelleHue
XVIMUYUECKOT'O XYMUYUECKOT'O PaBHOBECUS
paBHOBeECUS
6 HUccrnepoBaTe
Pasgmen 6. MCTHHHEIE PaCTBOPEHI
PacTBOPSH! C 3BanaHHBEMHU
XapakKTepucTnKaMm
6.1|0OK 01 |[IlousaTue o PasmuuaTe MCTMHHEE|l. 3amadm Ha
OK 02 |pacTBOpax PaCcCTBOPH IPUTOTOBJIEHUE
PaCTBOPOR.

2. llpakTuxKo-
OPUEHTUPOBAHHEIE

pPacueTHEIEe 3alaHMAd Ha
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Mopyns/Paspen/Te

Tunsl OLI@HOYHBIX

Ne OK/IIK PesyneTaT OByueHMs .
Ma MEePpOIPUATUNA
IOVCIIEPCHEE CUCTEME,
MCIIOJIb3yEeMBEIe B OBITOBOM
M NPOM3BOLCTBEHHOU
OeaTeJIbHOCTU udeJjioBekKa
6.2 0K 01 [|UccrnemopaHHMe VccrnenoraThb JlaBbopaTopHas paboTa
OK 04 |cBoMcTB dusuko-xmMmueckue |“IIpuroToBJeHME
pPacTBOpPOB CBOMCTBa MCTMHHHEX |[pacTBOpOB”
PacTBOPOB
II | IpodeccroHaANBEHO-OPMEHTHMPOBAHHOE CoIepxaHme (comepxaHme NPUKIALHOI'O
MOIyJIsT)

7 Pasgen 7. OLeHMBaTH BaumTa kerca (c ydeToMm
XuMuss B GrTy M IIOCJIe LCTBUS 6ynymen
IPpOMBBOILCTEBEHHOM (BBHTOBOM M npodeccmonanbHOM
OesiTeNBHOCTH IIPOMBBOIACTBEHHOM LesiTeJIBLHOCTM)
yeJjioBeKa OesiTenbHOCTH

YyeJjioBeKa C MOBULINMA

BKOJIOTUYECKOM

6esornacHoCTH
OK 01 |XmMmsa B OHTY U OLeHuBATH Kemnc (c yueTom Oynyiemn
OK 02 |npou3BOINCTBEHHOM |[IOCJIENCTBUSA npobeccroHaJIbHOM
OK 04 |medaTesIbHOCTU OLITOBOM U IedaTeJIbHOCTM)
OK 07 |uenoBeka IIPOM3BOIACTBEHHOM BO3MOXHEIE TeMbl KEeMCOB:
IIK 1.5 IesaTeJIbHOCTHU 1. loTenyieHue KJIVMMATa U

yeJIoBeKa C II03ULUM
SKOJIOTUMUECKOMN
Oe30I1acHOCTHU

BEICBOOOXIOEeHME T'a30BHIX
TUOPAaTOB CO OHA OKeaHa.
2. Bynyumme MaTepMraJibl
IoJis aBua—, MAallMHO- U
npuOOpPOCTPOSHNU S .

3. HoBrle MaTepmaJiel OJisd
COJIHEUHBIX DaTapel.

4. JlekapCcTBa Ha OCHOBE

pPacCTUTEJIBHEIX IIpellapaToB
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