roCyIapCTBEHHOE GIOKETHOE IPOdECCHOHANEHOE 00pa30BaTENLHOE YUPEKACHNE
«ITepmMckuii monurexHudeckuii komnemx umenn H.I'. Cnassanosay
[IpenmeTHas LMKIIOBas KOMHCCHS
«Brlmyckaronas cTyJeHTOR Ha I'OCYapCTBEHHYIO HTOIOBYIO aTTECTALIMION

.)' oW d,:-

sopavat

PABOYAS IPOTPAMMA YUYEBHOM JUCIUTIINHBI
OYJ1.07 XUMMS

Vs peaiuzanuy [[porpaMMBel IIOATOTOBKY crienuainucToB cpenHero 3seHa (IIMICC3)
IO CHELHAIBHOCTH
08.02.09 MoHTax, HaJIaJKa U IKCILIyaTalHusl 3JIeKTPoo0OpyA0OBaHHs
NPOMBIUIIEHHBIX M FPAXKNAHCKUX 3AaHMI
Ha 6a3e 0CHOBHOTO 00111ero 00pa3oBaHus
(TexHosOrHYecKui Mpoduie npohecCHOHATBEHOTO 00pa3oBaHuUM)
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PaGouas nporpamMma o6ueo6paszopartensHoi qucuummaasl OV .07 Xuvus paspaboTaHa Ha OCHOBE:

o ®denepabHOrO rOCYJAPCTBEHHOTO 00pa3OBaTENbHOrO CTAHAAPTAa CPEJHEro MpPOo(eCCHOHATLHOro
obpaszosanus 1o cneupanbHoctd 08.02.09 MoHTrax, Hamagka ¢ SKCIULyaTallMsA 3IeKTpooOOpYROBaHHMS
NpOMBILIIEHABX 1 rpaxiaaHckux smanmii  (Ilpuka3 Munnpoceemenns Poccum ot 09.11.2023  Ne845,
3apeructpupoBaH B Muntocte Poccuu 08.12.2023 N 76339).

e DefepanbHOr0 TOCYJapCTBEHHOrO OOpa30oBATENBHOrO CTaHAapTa cpelHero obmero o6pasoBaHuA
(nipuka3z MunoOpuayxu P® ot 17 mas 2012r. Ne413 (3apernctpupoBad B Muniocte Poccun 7 mionst 2012 r. N
24480).

. e @e¢nepanbHoli  obpasoBarelbHOM  nporpaMmsl  cpeasero  obwero  obpasosanud  ([Ipuka3s
.Muunpoceeuenus Poccun ot 18.05.2023 Ne 371 "O6 yreepxkaeHNH (eneparnbHoi 06pa3oBaTENbHON MPOrpaMMsl
cpeanero obuero obpasosanus").

e TIlpukas Munucrepcrsa oGpasoBanus T Hayku P® or 05 asrycra 2020r. Ne885/390 «O mnpaktideckoit
TOATOTOBKE O0YUaIOMMXC.

e [Tlpuxas MunycTepcTBa mpoceeieHus Poccuiickoit ®enepatun ot 27.12.2023 Ne 1028 «O BHeceHMH
M3MeHEHUH B HEKOTOpbIE MPUKa3sl MUHKUCTEPCTBA 00pasoBanus u Hayku Poccuitckoit Penepaunu 1 MUHUCTEPCTBA
npoceemenuss Poccuiickoil Melepauuy, Kacaoupecs (elepalbHBIX roCyJapCTBEHHBIX 00pa3oBaTe/bHbIX
CTaHAApPTOB OCHOBHOTO o0wero ofpasoBanus u cpeauero ofuiero o6pazosanusy (3apeructpuposad 02.02.2024 Ne
77121).

e Ilpumepnas pabGoyas nporpamma  0O0EeoOpa3oBaTeNbHOM — AMCHMIIMHBL  «XHMMA»  JUIA
npodeccuoHansHbIX 00pa3zoBaTenbHBIX opranuzanuit (ot 30.11.2022 r.).

e PexoMeHmaumu [0 pealnsaldd cpenHero olmero o0pasoBaHus B MpeAeNaX  OCBOCHUs
o6pa3zoBaTesbHOM MporpaMMBbl CpenHero npodeccuoHansHoro obpasopanus (MuceMo MuHNpocBewieHus Poccuu ot
01.03.2023 Ne05-592).

e Vyebnoro mnnana II[ICC3 mno cneunansHocT 08.02.09 MoHTaxk, Halagka M 3IKCIUTyaTanus
3NIEKTPOOOOPYOBAHUS [IPOMBILIUIEHHBIX U MPaXIAHCKUX 3/IaHMiH, YTBEPKIEHHOr0 JUPEKTOPOM KoJjneka 28 mapTa
2024r.

e [lonoxenus o nopsAike pa3paboTKH U OOHOBJIECHHS OCHOBHBIX 0Opa30BAaTENILHBIX MPOrpaMM CPERHEro
npodeccronaisioro obpazoanus B [BIIOY «Ilepmckuit nonurexHmueckuit komnemx umenu H.I'. CnassHosa» (ot
01.10.2021).

B mporpamMy BKJIIOYEHO cOIEpXkKaHUe, HAMpaBlIeHHOE Ha (HOPMHPOBAHUE y CTYIEHTOB 0OPa30BaTENIbHBIX
pe3yJbTaTOB, HEOOXOIMMBIX IJIsl KAYECTBEHHOTO OCBOCHHUS NMPOrPaMMbl [TOATOTOBKM CHELMAIUCTOB CPEIHErO 3BeHa
no crneuuaibHocTn 08.02.09 Mourtax, Hanajgka M SKCIUTyaTalds 3JeKTpooOOpYAOBaHMS MNPOMBIUUIEHHBIX U
rpakIaHCKHX 3[aHuil.

PaccMoTpeHo Ha 3aceaHuU
ITpeameTHo# LMKIIOBO# KoMHccuH «He Bhimyckarowas
CTYIEHTOB Ha rOCyJapCTBEHHYIO HTOTOBYIO aTTECTALIHION

Ipotokon Ne 10 ot 22 anpejis 2024r.
Ipencenarens MK 5%« E.B. MeHb1MKOBa

Opob6peno Ha 3acegaHuu
IIpeameTHoOM LUKIOBOIH KOMHCCHH «Bblmyckaromas
CTYAEHTOB Ha FOCYIapCTBEHHYIO UTOTOBYIO aTTECTALUIO»

[Mporoxon Ne 10 ot 22 anpe. 24r.
Ilpenceparens ITLIK C.B. Benpesa

PexoMeHJ0BaHA K YTBEPIKAEHHUIO
Metoauueckum cosetoM ['BIIOY «Ilepmckmit nonutexHmdeckuit koseax umenu H.I'. CrnaBsaHoBay
3axmouenue Metoanueckoro copeta [Ipotokon Nel2 ot 08 mas 2024 r.

Paspabotumnk:
I'BIIOY «IlepMckuii onutexuudeckuii komnemx umedn H.I'. CnapsaHoBay
MenpmnkoBa ExaTepnna Bukroporna, npenojasatens BrlcHIeii KBATH(PHUKAIIMOHHONR KaTerOpUn
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1. HACIIOPT PABOYEM MPOT'PAMMBI YYEBHOM JUCIUILIAHBI
OV /.07 Xumus

1.1. Mecto AMCHMIUIMHBI B CTPYKTYpe OCHOBHOIi mpodeccuoHaIbLHOIi 00pa3oBaTeIbHON
NporpamMMsI

OobmeoOpa3oBaTenbHas  JAUCHMIUIMHA  «XHUMUS»  SIBISiETCSl  00s3aTENbHOW  4acThiO
o0111e00pa3oBaTebHOrO IUKIa obOpa3oBaTenbHol mporpammbl CIIO B coorBerctBuu ¢ PI'OC 1o
cnequansHocTH 08.02.09 MoHTax, HalaaKa M SKCIUTyaTalus 3JIEKTPOOOOPYAOBaHHS MPOMBIIUICHHBIX U
rpaXJaHCKUX 3AaHUN

1.2. llesin u ny1aHUpyeMble pe3yJibTaThl 0CBOECHU S U CIUNIIHHBI:

1.2.1. Ilesu 1 3axa4u AUCHUTIJIHHBI

Henpy mucmumianHbl «XuMmus»: (GOpMUpPOBaHHWE Y CTYICHTOB MPEACTABJICHUS O XUMHUYECKOM
COCTAaBJISIFOLICH €CTECTBEHHO-HAYUYHON KAPTHUHBI MUPA KAK OCHOBBI IIPUHSTUS PEILEHUN B )KM3HEHHBIX U
MMPOU3BOJACTBECHHBIX CUTYallUAX, OTBETCTBCHHOI'O ITOBC/ICHU B HpHpO,Z[HOﬁ cpeae.

3agaun TUCIHUITAHBI «XHMHUSD:

1) chopMupoBaTh MOHMMAaHUE 3aKOHOMEPHOCTEH MPOTEKAHHS XUMHUYECKUX IPOIIECCOB M SIBICHUH B
OKpYy’)Kalolllel cpeje, 1eI0CTHOW HayyHOM KapTUHBI MHUpa, B3aMMOCBS3M M B3aWMMO3aBUCHUMOCTH
€CTCCTBCHHBIX HAYK;

2) pa3BHTh YMEHHUsSI COCTaBISTH (DOPMYJIbI HEOPTaHMYECKHX M OPTaHUYECKHX BENIECTB, YPaBHEHHUS
XUMHYECKUX peaknui, OOBSICHATh HX CMBICT, HHTEPIPETHPOBATh PE3yAbTaThl XUMHUYECKUX
AKCIIEPUMEHTOB,

3) chhopMHpOBATH HABBIKH MTPOBEICHUS MPOCTEHIMX XUMHUIECKUX IKCIIEPUMEHTAIBHBIX UCCICIOBAaHUN
¢ cobroieHneM MpaBwIl 0€30MMaCHOT0 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 MPOIECCOB;

6) cdhopMupoBaTh TOHUMAHHE 3HAYUMOCTH [OCTH)KEHHH XUMHYECKOM HAyKH W TEXHOJIOTHHA Ui
pPa3BUTHS COLMAIILHON M MPOU3BOICTBEHHOM cdep.

1.2.2. IInanupyemble pe3yJIbTaThl 0CBOEHUS 00111€00pa30BaTeIbHON AMCUUILINHBI B COOTBETCTBUH
¢ ®I'OC CIHO u na ocuoe PIroC COO

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

- IpeIMeTHBIX:

I11 copmMupoBaHHOCTD MPENCTABIEHUI: O XUMHUYECKON COCTABIISIONIEH CTECTBEHHOHAYTHOH KapTHHBI
MHpa, PO XUMHH B IIO3HAHUH SBJICHUN PUPOJIBL, B POPMUPOBAHNHY MBIIIICHUS H KyJIbTYPHI TNIHOCTH,
ee (DYHKIIMOHATIHHON IPaMOTHOCTH, HEOOXOMUMOMN ISl PelIeHHsI TPAKTHIECKUX 3a7a9 M IKOJIOTHIECKH
000CHOBaHHOT'O OTHOIIIEHHS K CBOEMY 3/IOPOBBIO M IIPUPOTHON CPEIIE;

[12 BrnajgeHue cUCTEMOM XHMUYECKUX 3HAHHMWA, KOTOpas BKIIOYAET: OCHOBOIOJIATAIOIIME IOHSTHUS
(XMMHUYECKUH DIIEMEHT, aTOM, JJICKTPOHHAs 000JI0YKa atoma, s-, P-, d-3JIeKTpOHHbBIC OpPOUTAIH aTOMOB,
WOH, MOJIEKYJIa, BaIEHTHOCTb, JJIEKTPOOTPHIIATENBHOCTh, CTEIIEHb OKHCIICHHSI, XUMHYECKasl CBA3b, MOITb,
MOJISIpHAs Macca, MOJISIPHBIN 00beM, YIIIepOJHBIN CKeIeT, PYHKIMOHATbHAS TPYIITA, PAIHKAIl, ©U30MEPHS,
M30MEPHI, TOMOJIOTHYECKUH Psifl, TOMOJIOTH, YTIECBOIOPO/IBI, KHCIIOPO/I- M a30TCOIEPKAIIIE COSTMHEHNUS,
OHMOJIOTMYECKH aKTHBHEIE BEIIECTBA (YTIEBOIBI, JKUPHI, OEIKHN ), MOHOMED, ITOIMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSMUHEHMsI, KPUCTAJUIMYecKas pelieTka, THUIbl XAMHUYECKUX peaKIIHi
(OKMCTUTENPHO-BOCCTAHOBHUTENBHBIE, 9K30- M SHAOTEPMUYECKHE, PEaKIMd HOHHOTO 00OMeHa), pacTBOp,
ANEKTPOIUTHI, HEIIEKTPOIUTHI, JIIEKTPOIUTHIECKAS AUCCOLMAINS, OKHCIUTENIh, BOCCTAHOBUTEIb,
CKOPOCTh XMMHUYECKON peaKIiu, XHMHUYECKOE PABHOBECHE), TEOPHH W 3aKOHBI (TEOPHUSI XHMHUYECKOTO
CTpoeHHus opraHudeckux BemectB A.M. byrnepoBa, Teopus 3IEKTPOIUTHYECKON AMCCOLMAIINH,
nepuoanueckuii 3akoH /.. MenneneeBa, 3aKoH COXpaHEHUS MAaCCh), 3aKOHOMEPHOCTH, CHMBOJIMYECKHA
SI3BIK  XUMUH, (PAKTOIIOTUYECKHE CBEIACHUS O CBOWCTBAX, COCTaBe, IIONIy9eHUU U OE30MacHOM
WCIIONb30BAHNH BRKHEHIIMX HEOPTaHMUYECKMX M OPTraHMYECKHX BEIIeCTB B OBITY M MPAKTUYECKOM
JIeSITEIbHOCTH YEJIOBEKA;

113 C(i)OpMHpOBaHHOCTL yMeHI/Iﬁ BBISABJIATD XaPAKTCPHBIC IPU3HAKU U B3aAUMOCBA3b U3YUCHHBIX HOHHTHﬁ,



NPUMCHATL COOTBCTCTBYIOIIUC IIOHATHA IIPU OIMKMCAHWU CTPOCHHUA U CBOICTB HCOPTraHUYCCKHUX U
OPraHnvYCCKUX BCUICCTB U UX npeBpameHI/Iﬁ; BBISBJISATH B3aMOCBS3b XUMHUYCCKUX 3HAHUU C MOHATUSIMU
" ONpeaCTaBJICHUAMU JPYTrUX €CTCCTBCHHOHAYYHBIX IIPCAMCTOB,

14 chopMupOBaHHOCTH YMEHHUW  UCIONB30BATH HAMMCHOBAHUS  XUMHYCCKUX  COCIUHCHHIA
MEXKIyHAPOTHOTO COK03a TEOPETUYCCKOW M MPUKIAAHON XMMHU M TPUBUAIBHBIC HA3BAHUS BAKHCHIIIMX
BelleCcTB (3THJICH, alleTUJICH, TIIUIEPUH, (eHOM, (OPMalIbJCTHI, YKCYCHAsT KUCIIOTA, TJIUIVH, yrapHbIi
ra3, yrJICKUCIIbIM Ta3, aMMHakK, ralieHas H3BeCThb, HETalllcHas HM3BECThb, IUThEBAas COAA W JAPYTHUX),
COCTaBJIATh (hOPMYJIbl HEOPraHMUECKUX U OPraHMYECKHX BEIIECTB, YPABHEHUS XMMHUYCCKHX pPEaKIUH,
OOBSICHATH X CMBICIT; IOATBEPIKAATH XapaKTEPHbIC XUMUUCCKUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHU
SKCIIEPUMEHTAMH U 3aIUCSIMHU YPAaBHEHUH XUMUYECKUX PEaKInii;

I15 cdopMupoBaHHOCT, YMEHWH yCTaHABIMBATh NPUHAUICKHOCTh W3YUYCHHBIX HEOPTaHUYECKUX |
OpraHMYECKUX BEUIECTB K OIIPENEIECHHBIM KJIaccaM U TPYIIIAM COEIMHEHUMN, XapaKTEPU30BaTh UX COCTAB
Y BaKHEHIIME CBOICTBA; OMPEAEATh BUIbI XUMHUYECKUX CBs3eH (KOBaJIEHTHAsI, MOHHAS, METaJUTNYeCKas,
BOJIOPOJIHAS ), TUTIBI KPUCTAJUIMYECKHUX PEIIETOK BEIIECTB; KIACCU(PUIIMPOBATH XUMHUECKUE PEAKITHH;

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

I17 cdopmMupoBaHHOCTH yYMEHHI MPOBOIUTH PACUETHl MO XUMHUYECKAM (opMysnaM W ypaBHEHHSIM
XUMHYECKHUX PEaKIMi C HCIIONb30BaHNEM (DH3MYECKUX BEIMYMH, XapaKTEPU3YIOMIMX BEIIEeCTBA C
KOJIMYECTBEHHOW CTOPOHBI: MaccChl, 0ObemMa (HOpMajbHBIE YCIOBHA) Tra30B, KOJMYECTBA BEIIECTBA;
WCIIONIb30BaTh CHCTEMHBIE XMMUYECKHE 3HAHUA IS MPHUHATHAA PEIIeHWH B KOHKPETHBIX YKU3HEHHBIX
CUTYaIUsX, CBA3aHHBIX C BEHIECTBAMH U MX IPUMEHEHHUEM;

[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, KpaxMmall, YKCYCHYIO KUCIIOTY; AeHaTypalus OeITKOB IMPH HATPEeBaHUH, [[BETHHIC
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 "Meramiel" u "Hemeramibl") B COOTBETCTBHHU C TpaBHIIAMHU
TEXHUKH O€30MacHOCTH IPH OOpaIlleHHH C BEIIeCTBAMH M JIA0OPATOPHBIM OOOPYIOBAHUEM;
MPEICTABIIATE PE3YIBTAThl XUMHUECKOT0 SKCIIEPUMEHTa B )OpME 3aIMCH YPaBHEHUH COOTBETCTBYIOIINX
peaknuii 1 GopMyITMPOBaTh BEIBOJIBI HA OCHOBE 3THX 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 JEATENTLHOCTH B LENSAX COXPAHEHHS CBOETO 37I0POBbSl U OKPYXKAIOIICH MPUPOIHON
CpeJbl; YYUTHIBATH OMIACHOCTh BO3JICHCTBHS HA JKUBBIE OPTaHU3MBI ONMPEENICHHBIX BEIECTB, TOHUMAS
CMBICIT TIOKa3aTeNsl MPeeTbHOMN TOMyCTUMON KOHIICHTPAITHH;

II11 s oOyuaromuxcs ¢ OrpaHUMYEHHBIMH BO3MOXHOCTSIMH 3I0pPOBbsI: C(HOPMHUPOBAHHOCTH YMEHHUS
MIPUMEHSTh 3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METOAAX MO3HAHUS BELIECTB M XMMUYECKUX SIBICHUM;

12 nust cienbix v cnaboBUAAIINX 00yJarOIIUXCA: CPOPMUPOBAHHOCTD YMEHHSI HCIIONIB30BATh peNbe(hHO
TOYEUHYIO cucTeMy obo3HaueHntt JI. bpaiins ans 3anmucu xummudeckux hopmya.

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

- cOpPMUPOBAHHOCTh IPAYKAAHCKOHN MMO3MLIMHN 00yYaromerocs Kak akTHBHOTO M OTBETCTBEHHOI'O 4YJIeHA
poccHiickoro o0IIeCTBa;

- OCO3HaHME CBOMX KOHCTUTYLMOHHBIX IIPaB U 00s3aHHOCTEH, YBa)KEHHE 3aKOHA U [TPABOIMOPSAKA;
MPUHATHE TPAIULMOHHBIX HAllMOHAJIBHBIX, OOMIEUEIOBEYECKUX T'YMaHUCTHUECKUX U I€MOKPAaTHUYECKUX
IICHHOCTEH

- TOTOBHOCTbH NIPOTHBOCTOSITh MJI€OJIOTUU SKCTPEMHU3Ma, HALIMOHAIM3Ma, KCeHO)OOH M, AUCKPUMUHAIINN
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 COLMAIBGHBIMH MHCTUTYTaMH B COOTBETCTBMH C MX (QYHKIMAMHU U



Ha3HAYCHUEM;

MaTPUOTUYECKOTO BOCITUTAHUSI:

- chOpMHPOBAHHOCTh POCCUHCKOW TPAKIAHCKOW WICHTUYHOCTH, MATPUOTH3MA, YBAXKCHUS K CBOEMY
HapoAy, YyBCTBa OTBETCTBEHHOCTH Niepen PoinHOM, rop1IocTH 3a cBOM Kpail, cBOr0 PoanHy, CBOU A3bIK U
KyJIbTYpY, MPOILIOE U HACTOSIIIIEe MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

- IIEGHHOCTHOE OTHOIIEHUE K FOCYJapPCTBEHHBIM CUMBOJIAM, UCTOPUYECKOMY U MPUPOIHOMY HACICIHUIO,
MaMsITHUKAM, TpaaulldsM HapoaoB Poccuu, noctukeHusM Poccun B Hayke, HMCKYCCTBE, CIIOpPTE,
TEXHOJIOTUAX U TPYIE;

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

JTyXOBHO-HPABCTBEHHOI'O BOCITUTAHUS:

- OCO3HAHHUE JyXOBHBIX LIEHHOCTEW POCCUHCKOr0O HApO/1a;

- CITOCOOHOCTD OIICHMBATh CUTYAIHIO M IPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUCHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

- OTBETCTBEHHOE OTHOIICHUE K CBOUM POIUTENSIM U (WJIM) APYTUM WiEHAM CEMbH, CO3JIAHUIO CEMBU Ha
OCHOBE OCO3HAHHOI'O MPUHATHUS LIEHHOCTEH CEMEMHON KU3HU B COOTBETCTBUU C TPAAUIUSMU HAPOJOB
Poccuu;

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

- TOTpeOHOCTh B  (PU3WUYECKOM COBEPIICHCTBOBAHUM, 3aHATHUSX CIIOPTHBHO-0370POBUTEIHHOM
TIESTEIIbHOCTRIO;

- aKTMBHOE HENPHITHE BPEIHBIX IPUBBIYEK M HHBIX (OPM NPUUMHEHHs Bpena (GU3UYECKOMY H
TICUXUYIECKOMY 37I0OPOBBIO;

TPYIOBOTO BOCITUTAHHS:

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

- TOTOBHOCTh K AaKTHBHOH HEATEIHHOCTH TEXHOJOTMYECKOW W COIMAFHOW HAIPaBICHHOCTH,
CIOCOOHOCTH UHUIIMHPOBATH, TUIAHUPOBATH M CAMOCTOSTEIIBHO BBITTOIHATE TAKYIO JEITEIHHOCTH;

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

- TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHHUIO M CAMOOOPA30BAHUIO HA IPOTSHKEHUH BCEH KU3HM;
3KOJIOTMYECKOr0 BOCIIUTAHUSA:

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

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

- AKTUBHOE HETIPUATHE ACUCTBUH, IPUHOCSIINX BPE OKPYKAOLIEH Cpene;

- yYMEHHE MPOrHO3UPOBATh HEOIATONPUATHBIE HKOJIOTHYECKAE TOCIENCTBUS MPEIIPUHAMAEMBIX
JIeWCTBUM, IPENOTBpaIllaTh UX;

- paclIUpEHHUE OMbITA AESITEIbHOCTH 3KOJOrMYECKON HAIPABIEHHOCTH;

LIEHHOCTH HAYYHOT'O MTO3HAHHUS:

- c(hopMHPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIMIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
OO0IIIeCTBEHHON MPAaKTUKHA, OCHOBAHHOT'O HA AMAJIOre KYJIbTYpP, CIOCOOCTBYIOMIErO OCO3HAHHIO CBOETO
MECTa B MOJIUKYIBTYPHOM MUPE;

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

- OCO3HAaHHE IIEHHOCTM Hay4YHOM JEeITEIbHOCTH, TOTOBHOCTh OCYILECTBISITh MPOCKTHYIO U
HCCIEN0BATENbCKYIO NEITENbHOCTh HHAUBUIYAJIBHO U B TPYIIIIE.

- MEeTalIPeAMETHDBIX:

OBRajicHUEe YHUBEPCAIBHBIMY YIeOHBIMU TTO3HABATEIILHBIMH JCHCTBUSMH:

a) 0a30BbIC JIOTHYECKHUE JICHCTBU:

- CaMOCTOSITEJIbHO (OPMYJIMPOBATh M aKTyaJU3WPOBaTh MPOOJIEMY, paccMaTpHBaTh ee
BCECTOPOHHE;

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

- OTIPECTIATh LIENHU JACATEIBHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU UX JTOCTHKCHHUS,



- BBISIBIIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B pACCMATPUBAEMBIX SIBIICHUSX;
- BHOCUTh KOPPEKTHBBI B JEATEIHHOCTh, OICHHBATH COOTBETCTBUE PE3YJIBTATOB IICIISM,
OIICHUBATh PUCKU TIOCIICICTBUN ACITEILHOCTH;

- pa3BHBaTh KPEaTUBHOE MBIILJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM;

0) 6a30BBIC UCCIIEIOBATEIILCKUE JCHCTBUS:

- BIIQJCTh HAaBBIKAMH Y4eOHO-UCCIICIOBATEIHLCKON W IMPOCKTHON JEATCIILHOCTH, HAaBBIKAMH
paspernieHus npooiem;

- CIOCOOHOCTh W TOTOBHOCTh K CAMOCTOSITEIIbHOMY MOUCKY METOJIOB PEIICHUS MPAKTUICCKUX
3a/1a4, MPUMEHEHHUIO PA3JINYHBIX METOJIOB TIO3HAHUS;

- OBJIAJICHWC BHUJJIAMH JCATEIBHOCTH TIO IOJIYYCHHIO HOBOTO 3HAHMS, €0 HHTEPIPETAIHH,
MPeoOpa30BaHUI0 W TPUMEHEHUIO B PA3UYHBIX YUYEOHBIX CHUTYallUsIX, B TOM YHUCIIC TPH
CO3JaHUH YIEOHBIX U COIMATLHBIX TIPOCKTOB;

- popMUpOBaHUE HAYYHOTO THITA MBIIIJICHHS, BIIQJICHUE HAYYHOW TEPMHHOJIOTHEH, KITFOYCBBIMU
MOHATHSAMH B METOJIaMU;

- CTaBUTh U (OpMyIUpOBaThH COOCTBEHHBIE 337aud B 0Opa30BATENbHOUN MACSITEIBHOCTH U
KU3HEHHBIX CHTYAIHIX;

- BBISBIIATH MPUIMHHO-CIICJICTBEHHBIC CBSI3M U AKTYAJIM3UPOBATH 3a/a4y, BBIJIBUTATh TUTIOTE3Y
€¢ peICeHUs, HaXOJIUTh apryMEHTHI JUIS JO0Ka3aTelbCTBA CBOWX YTBEPXKICHHMW, 3ajaBaTh
MapaMeTpsl U KPUTEPUHU PEIICHUS;

- aHAJTU3UPOBATH TIOJYICHHBIC B XOJI€ PEIICHUS 337a9l Pe3yIbTaThl, KPUTHYSCKU OICHUBATH MX
JOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

- J1aBaTh OIICHKY HOBBIM CUTYAIIUsIM, OIICHUBATh IPHOOPETECHHBIN OITBIT;

- pa3pabaThIBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YISTOM aHaIM3a UMCIOIIUXCS MaTepUATBHBIX U
HEMaTepUaJIbHBIX PECYPCOB;

- OCYILECTBJIATH LIEJCHANPABICHHBIN TOUCK IMepeHoca CPEeACTB M CHOCOO0OB JEHCTBUS B
npoheCcCHOHANTBHYIO CPEY;

- YMETh MEPEHOCHUTDH 3HAHUS B TO3HABATENIbHYIO U MPAKTUUYECKYIO 00JIACTH KUZHEACSITENbHOCTH;
- 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 HABBIKAMH MOJIy4eHUSI HH(GOPMALIMU U3 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOATEIHHO
OCYILIECTBIISITh MOUCK, aHAIU3, CUCTEMATU3AIMI0 U UHTEPIPETAlni0 HHPOPMALUK Pa3INUHbIX
BUJIOB ¥ (POPM IpeICTaBICHUS;

- cO37aBaTh TEKCThl B Pa3lIMYHBIX (hopMarax C y4yeToM HazHAueHUS UHPOpPMALUU U LIETEBOM
ayJIUTOpUH, BBIOUpas ONTUMANIbHYIO (pOpMY IIPECTaBICHUS U BU3YyaIU3allHH;

- OIICHMBATh JOCTOBEPHOCTH, JIETUTUMHOCTh HH(OPMAIUH, €€ COOTBETCTBHE IPABOBHIM U
MOPaJBHO-3TUYECKUM HOPMaM;

- UCIMOJB30BaTh CPEACTBA MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUN B PELICHUH
KOTHUTHBHBIX, KOMMYHUKATHUBHBIX M OPraHU3alMOHHBIX 3a/1ad ¢ COON0JeHHEM TpeOOBaHMIA
SPrOHOMUKH, TEXHUKU OE30MaCHOCTH, TUTUEHBI, PecypcocOepeskeHus, IPABOBBIX U 3TUYECKUX
HOPM, HOPM HH(POPMAIIOHHOM 0€30MaCHOCTH;

- BIIQJIETh HAaBBIKAMH PACIIO3HABAHUS U 3aIIUTHI HH()OpMAIK, HHPOPMAITMOHHOM O€30MacHOCTH
JTUYHOCTH.

OBnaneHne yHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMH JIEHCTBUSMU:

a) oO1eHue:

- OCYIIECTBIIATh KOMMYHHKAIIMH BO BCeX cpepax KU3HU;

- pacmo3HaBaTh HeBepOaJbHbIE CPEICTBA OOIIEHHS, TOHUMATh 3HAYEHUE COI[UAIBHBIX 3HAKOB,
pacmo3HaBaTh MPEANOCHUIKH KOHMIUKTHRIX CUTYAIlMi H CMATYaTh KOH(MIUKTHI,

- BJIAJIETh Pa3IMYHBIMU CIIOCO0aMU OOIICHUS U B3aUMOCHCTBHUS;

- aQpryMEHTHPOBAHHO BECTH AMAJIOT, YMETh CMTYaTh KOH(PIUKTHBIE CUTYaIUH;

- pa3BEpHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C HCIOIH30BAHUEM S3BIKOBBIX CPE/ICTB;
0) coBMeCTHas JACSITCIIBHOCTD:



- 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 BKJIAJa M KAXKIOTO yYaCTHHKA KOMAH[bl B OOIIMI pe3ynbTaT 1o
pa3paboTaHHBIM KPUTEPHUSIM;

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

- OCYILECTBJISATh MO3UTHBHOE CTPATErNYECKOE MMOBEACHNE B PA3IMUHBIX CUTYalUsX, IPOSBIATH
TBOPYECTBO M BOOOPAKEHHE, OBITh MHUIIHATUBHBIM.

OBnazieHne yHUBEPCAIbHBIMU PETYISITUBHBIMU JIEUCTBUSMMU:

a) caMOOpTaHU3aIUA:

- CaMOCTOSITEIbHO OCYILECTBJIATh I[O3HABATENbHYIO JE€SATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OpMyTUPOBaTH COOCTBEHHBIE 3aJauyd B OO0Opa30BaTEIBHOU JACSITEIBHOCTH H
YKU3HEHHBIX CUTYaIIHIX;

- 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 CBOM 00pa30BaTeNbHBIN U KYJbTYPHBIH YPOBEHB;

0) CaMOKOHTPOJIb:

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

- BJIaJIETh HAaBBIKAMU MO3HABATENIbHON pedIeKkcuu Kak OCO3HAaHUS COBEPIIAEMBIX NEHCTBUM U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJITaTOB U OCHOBAHMIA;

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

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

B) SMOLIMOHAJIbHBIM HHTEJUIEKT, Mpeoaraiomui chopMUpOBaHHOCTh:

- CaMOCO3HaHMs, BKJIIOYAIONIET0 CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAJIBHOE COCTOSIHHE,
BHJICTH HAIIPaBJICHUS Pa3BUTHSI COOCTBEHHOM SMOIMOHAIBHOU Chephl, ObITh YBEPEHHBIM B ce0¢€;
- CaMOPETYJIMPOBAHNUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTD 3a
CBOE IMOBEJICHUE, CIIOCOOHOCTh aallTUPOBATHCA K SMOLMOHATBLHBIM U3MEHEHUSIM U MPOSBISATH
rUOKOCTb, OBITH OTKPHITHIM HOBOMY;

- BHYTPEHHEH MOTHUBAallMM, BKJIIOYAIOLIEH CTpeMJIEHHE K JOCTIKEHHUIO LIEeTd U YCIexy,
ONTUMMU3M, UHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXOS U3 CBOUX BO3MOXHOCTEH;

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

- COIMAJIbHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTHh BBICTPAWBATh OTHOILIEHHUS C JAPYTMMH
JOJIbMU, 3200 TUTHCS, IPOSBIIATH UHTEPEC U pa3peliatbh KOH(IUKTHL,

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 JIFOJCH Ha OMINOKH;

- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MU C MO3ULMH JPYroro yeloBeKa.



Kox 1 HamMeHOBaHHUE
(popmupyembIx
KOMIIEeTeHI N i
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€3yJbTAaThl OCBOCHHUS TUCHHUIIIMHBI

Oo0mue

I[ncunmmnapnble

OK 01. Berbupatp
CTIOCOOBI PEelICHHUS
3aaq
npodeccnoHaIBHO N
JEATSILHOCTH
MPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpy/10BOro BoCIUTaAHUS:

- TOTOBHOCTb K TpYyAY, OCO3HAaHUE LIEHHOCTH
MacTepCTBa, TPYAOIIO0HE;

- TOTOBHOCTh K  AaKTHUBHOW  JE€SATEJIbHOCTH
TEXHOJIOTMYECKOM M COLMAJIBHOW HAalpaBJICHHOCTH,
CHOCOOHOCThP ~ MHUIMHUPOBATh, IUIAHUPOBATh U
CaMOCTOSITEJIBHO BBIMOJIHSTH TaKyl0 A€ATEIbHOCTD;

- UHTEpEeC K pa3In4HbIM cepaM nmpodeccuoHaIbHOM
NEeSITENIbHOCTH,

Osianenue YHUBEPCAJIbHBIMU Y4eOHBIMHU
MO3HABATCJIbHBIMHA I[CﬁCTBP[SIMP[Z

a) 0a30BbIe JJOrNYecKHe AeHCTBHS .

- CaMOCTOSITEIIBHO (bopMyIpoBaTh u
aKTyaJIM3MpOBaTh MPOOJIEMy, paccMaTpuBaTh €e
BCECTOPOHHE;

- YCTaHaBJIMBATh CYIICCTBEHHBI TMPU3HAK WU
OCHOBaHHWSl JJIsi CpaBHEHMS, Kiaccupukanuu u
00001IEHNS;

- ompenensaTh eI  JACSITCIIBHOCTH, 3a/1aBaTh

rapamMeTpbl U KPUTEPUHU UX TOCTHKCHUS;
- BBIABIIATh 3aKOHOMEPHOCTH U IPOTHBOPEYHUS B
paccMaTpuBaeMBbIX SIBJICHUSX;

- BHOCHUTb KOPPEKTHBBI B JCATEIHHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YJbTATOB IIEJISIM, OLIEHUBATH PUCKU
MOCJIEACTBUN NEeITEILHOCTH,

- pa3BUBaTh KPEATHMBHOE MBIIJICHUE TIPH PEHICHUH
YKU3HEHHBIX TTPOOIeM

0) 0a30BbIE HCCJIEA0BATEIbCKHE HeHCTBHS:

- BJIQJIETh HAaBBIKAMU Y4e€OHO-HCCIIEI0BATENbCKONU U
MPOEKTHOM JEeATENbHOCTH, HABBIKAMHU pa3pelICHHs
npobiem;

- BBISBJISATH NPUYMHHO-CIE/ICTBEHHBIE CBSI3U U

- BJIaJACTH CHUCTEMOM XHMHYECKUX 3HaHHﬁ, KOTOpasA BKJIIOYACT:
OCHOBOIIOJIararomue roHsATusA (XI/IMI/I‘ICCKI/Iﬁ 9JICMCHT, aTOM, J3JICKTPOHHAA
oboylouka aroma, s-, p-, O-’IEKTPOHHBIC OpOHWTATM aTOMOB, HOH,
MOJIEKYJa, BAJIECHTHOCTb, 2JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHNS,
XUMUYECKas CBsI3b, MOJIb, MOJIAIpHAs Macca, MOJIAPHBI 00BeM,
YIIepOAHbI CKeNeT, (YHKIHMOHAJIbHAs TpYINa, pajukai, HU30MepHs,
M30MEPbI, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YTJIEBOIOPO/bI, KUCIOPOI- U
a30TCOJIEpKaIll€ COEIMHEHHUs, OWOJIOTUYECKHM AaKTHUBHBIE BEIECTBA
(yrneBompl, *Upbl, OENKH), MOHOMEp, MOJUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYIIAPHBIC COCAWMHCHUA, KPHUCTAINIMYCCKAA PCHICTKA, THIIbI
XUMHNYECKHX peaKHI/Iﬁ (OKI/ICJ’II/ITCJ’IBHO-BOCCTaHOBI/ITeJ'II)HI)Ie, 3K30-1
SHAOTEPMHUUYECKUE, pEeaKlIMd MOHHOTO OOMEHa), pacTBOP, DJIEKTPOJIUTHI,

HEIJIEKTPOJIUTHI,  DJICKTPOIUTHYECKAsT  JIUCCOIUAIUS,  OKHCIUTENb,
BOCCTAHOBUTENb, CKOPOCTh XHUMHUYECKOW  pEaKIMu, XUMHUYECKOe
paBHOBECHE), TEOPHUM U 3aKOHBI (TEOpHUs] XMMHUYECKOTO CTPOCHUS

opranndeckux BemecTB A.M. byriepoBa, Teopus 3JIEKTPOJIUTHUYECKOU
aucconmanuu, mnepuoanueckuid 3akoH .M. MeHneneeBa, 3akoH
COXpaHEHHUS Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3bIK XUMUH,
dakTosorMuecKue CBEICHHS O CBOWCTBAX, COCTaBe, INOJYYCHUU H
0e30MacHOM  HCMOJb30BAaHUM  BAXKHEHIIMX  HEOPraHMYEeCKHX U
OpPraHUYECKUX BEUIECTB B OBITY M IPAKTHUYECKOM JeATEeIbHOCTH YEI0BEKa,
- YMETh BBISBJISATH XapaKTepHble MPU3HAKH M B3aUMOCBSI3b M3YYEHHBIX
MNOHATHM, TPUMEHSATH COOTBETCTBYIOIIWE MOHATHS TMpPH OMNHUCAHUU
CTPOEHUSI U CBOICTB HEOPTaHUYECKUX U OPraHUYECKHX BEIECTB U UX
MPEBPAICHHI; BBISBIATH B3aUMOCBA3h XUMHUUECKUX 3HAHUN C TOHATHAMHU
U TIPEJICTABJICHUSAMU JPYTUX €CTECTBEHHOHAYUHBIX IPEIMETOB;

- YMEThb UCHOJb30BaTh HAMMEHOBAHUSA XHUMHUYECKUX COCIUHEHHIA
MEXIYHApOJAHOTO COI03a TEOPETHYECKOW M MPUKIAJAHONW XUMUU U
TPUBUAIBHBIE Ha3BaHHS BaXXHEHIIUX BEIIECTB (ITHUJICH, AalleTHIICH,
ruepuH, ¢eHoln, Gpopmanbaeru, yKeycHas KHUCIOTa, TIUIUH, yrapHbIit
ra3, YrJIeKHCIIbI ra3, aMMHAaK, TalleHas W3BECTh, HEralieHas HU3BECTb,
MUThEBAsE COJa M JAPYTUX), COCTaBISITh (OPMYIbl HEOPraHUYECKUX H
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aKTyaJIM3UpOBaTh 3a/ady, BBIJBUIATb T'UIIOTE3Y €€
peuieHus, HaX0UTh apryMEHTBI JUIs J0KA3aTeIbCTBA
CBOMUX YTBEpXKICHUM, 3a1aBaTb I[apaMeTpel H
KPUTEpUU PELICHHUS;

- AQHAIM3UPOBATh IIOJYYEHHBIE B XOJI€ PELICHHUS
3ala4d  Pe3yJbTaTbl, KPUTUYECKH OLEHUBATh UX
JNOCTOBEPHOCTh, IIPOTHO3MPOBATh HW3MEHEHHE B
HOBBIX YCIIOBUSIX;

- YMETh NEPEHOCUTHh 3HAHUSA B ITO3HABATEIIBHYID M
MIPaKTUYECKYIO 00JIaCTH KU3HEACATENIbHOCTH;

OpPraHMYECKUX BEIIECTB, YPABHCHHS XUMHYECKUX PEAKIUN, OOBSICHITH UX
CMBICIT; TIOJITBEPKAATh XAPAKTEPHBIE XHUMHUYECKUE CBOMCTBA BELIECTB
COOTBETCTBYIOLUMMHM  SKCHEPUMEHTAMU W  3alMCSIMU  YpPaBHEHUH
XUMHYECKUX PEAKIINI;

- YMETh YCTaHABJIMBATh MPUHAAJICKHOCTh U3YUYEHHBIX HEOPraHUYECKUX U
OpPraHMYECKHX BEIIECTB K ONPEACIICHHBIM KjaccaM M Tpynnam
COCIMHEHUM, XapaKTEpU30BaThb HMX COCTAB M BAXKHEHIIME CBOWCTBA;
ONpeneNsiTh BHUJBI XMMHYECKHX CBsi3ed (KOBaJIeHTHas, HWOHHas,
MeTaJUIM4ecKasi, BOJOPOJHAsI), THUIBl KPUCTAUIMUYECKUX  PEIIETOK
BEIIIECTB; KIACCU(PUIIMPOBATH XUMUYECKUE PEAKIINH;

- yMeThb UHTErpUpOBaTh 3HAHUSA U3 pa3HbIX | - CHOPMUPOBATH MPEACTABICHUS: O XUMHUYECKOM COCTaBIIsIOIIEH
MPEMETHBIX 00JIaCTel; €CTeCTBEHHOHAYYHOH KapTHHBI MUPA, POJH XUMHUH B TIO3HAHUH SBICHUI
- BBIBUTaTh  HOBBIC  WJEW,  Mpeaiarath | Ipupoibl, B (OPMUPOBAHUU MBINUICHHS W KYJIbTYphl JIMYHOCTH, €€
OPUTHHAJILHBIC TIOJIXOJIBI U PEIICHUS; (GYHKIIMOHATBHONH  TPAMOTHOCTH,  HEOOXOJAWMOW Ui pelIeHHS
- CITOCOOHOCTP MX UCTIOIb30BaHUS B NPaKTUYECKAX 3a7ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K
MO3HABATEILHON U COIMATILHON MPAKTUKE CBOEMY 37I0POBBIO U IPUPOTHOM CPEIE;
- YMETh MPOBOJHUTH PACUYETHI O XUMUYECKUM (OPMYJIaM M YpaBHEHHSIM
XUMHUYECKUX peakUUid ¢ UCHOJb30BaHHMEM (PU3UUECKHX BEJIMYUH,
XapaKTEepPU3YIOMINX BEIIECTBA C KOJUYECTBEHHON CTOpPOHBI: MAacchl,
o0bemMa (HOpMajbHBIC YCJIOBHS) Ta30B, KOJWUYECTBA BEIIECTBA;
HCIO0JIb30BaTh CUCTEMHbIE XUMUYECKHE 3HAHUS JUIsl IPUHSTUS PELICHUH B
KOHKPETHBIX XU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BEIIECTBAMU U HUX
PUMEHEHHEM
OK 02. Mcnonb3oBate | B 00/1acTH IEHHOCTH HAYYHOT'0 TIO3HAHUS: - yYMEeTh IUIAHUPOBaTh M BBINOJHATh XUMUYECKUN OSKCIEPUMEHT
COBPEMEHHBIE - c(hOpMUPOBAHHOCTD MHPOBO33peHus, | (IpeBpalleHus] OPraHUYEeCKUX BELIECTB NpPHU HArpeBaHUU, MOJTyYCHHE
CpeICTBa MOUCKa, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO | 3THJIEHA M U3YYE€HUE €r0 CBOMCTB, KAUECTBEHHBIE PEaKLIUU Ha ajbACTUIbI,
aHanusa u pa3BUTHUS HAyku U OOIIECTBEHHON MpPaKTHKH, | KpaxMal, YKCYCHYIO KUCJOTY; JeHaTypaius OeIKOB IpHU HarpeBaHHU,
UHTEPIpETAINH OCHOBaHHOTO Ha Janore KYJIBTYp, | LIBETHbIE peakiuu ONKOB; MPOBOJIUTH pEaKIUU HOHHOTO OOMEHa,
uHdopmaluu u CIOCOOCTBYIOLIETO OCO3HAHHMIO CBOETO MeECTa B | ONpENesTh Cpeay BOJHBIX PACTBOPOB, KAauyeCTBEHHBIE peaKlIUd Ha
nH(pOpMaLMOHHbBIE MOJIUKYJIBTYPHOM MUDE; cynbdar-, kKapOoHAT- U XJIOPHA-aHUOHBI, HA KATHOH aMMOHUS; PelaTh

TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
npodeccruoHaIbHON
JeSATEIbHOCTH

- COBCPIICHCTBOBAHHC SI3BIKOBOM M YHTATEIbCKOM
KYJIbTYPBI KaK CpEACTBa B3aHMOJICHCTBUS MCKIY
JIFOABMH U ITIO3HAHUSA MHUPA,

- OCO3HAaHHMC INIECHHOCTHU Haquoﬁ ACATCIIbHOCTH,
T'OTOBHOCTb OCYHICCTBJIATDH IMPOCKTHYIO 151

JKCIIEpUMEHTAJIbHBIC 3a1auu 1Mo TemaMm "Mertamisl" u "Hemeramner") B
COOTBETCTBUU C TMpaBWJIaMU TEXHUKU O€30MaCHOCTU TpHU OOpallieHuu c
BellecTBAMU U Ja0OpaTOpHBIM  00OPYAOBAaHUEM; MPEICTABISATH
pe3ynapTaThl XUMUYECKOTO JKCIEPUMEHTa B (hopMe 3amucH ypaBHEHU
COOTBETCTBYIOIIUX peakiuil U (popMylIupoBaTh BHIBOABI HA OCHOBE 3THUX




HCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHAUBUYAIbHO
U B TPYIIIIE;

Ogananenue YHUBePCAIbLHBIMH
MO3HABATEJIbHbIMH el CTBUAIMM:

B) padora ¢ nnopmanmeii:

- BJIQJICTh HABBIKAMH MOJIydeHHs HH(popManmum u3
HUCTOYHUKOB  pa3HbIX THUIIOB, CaMOCTOSITEJIbHO
OCYILIECTBJISITh TIOUCK, aHAJINU3, CUCTEMATU3ALMUIO U
MHTEpIpeTalio UHPOPMALUU Pa3IUYHbIX BUJIOB U
dhopm npencTaBIeHus;

- CO3/1aBaTh TEKCTHI B pa3IMUHBIX (popMaTax c y4eTom
Ha3HaYeHUs MHQOpMalMM U LEJIEBOM ayIUTOpHH,
BBIOMpasi ONTUMAbHYIO (OPMY MpEACTaBICHUS U
BHU3yaJIU3alliH;

- OLEHUBaTh  JOCTOBEPHOCTD,
nHpopmaluyu, €€ COOTBETCTBUE
MOPaJIbHO-3TUYECKUM HOPMaM;

- HCIIOJIb30BaTh CpPEACTBA HMH(POPMAIMOHHBIX H

yueOHBIMU

JIETUTUMHOCTDH
MMpaBOBBIM U

KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTUH B  PEIICHUU
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX "
OpraHW3allMOHHBIX  3a7a4 €  COOJIIOJICHHEM
TpeOOBaHUN SPrOHOMHUKHU, TEXHUKH O€30MacCHOCTH,
THUTUEHBI,  PECypCOCOCpPEe)KEHHs,  MPAaBOBBIX U
THYECKMX  HOpPM, HOPM  HH(OPMAIMOHHOU
0€e30I1aCHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
nHpopManuu, HHGOPMAITMOHHOM 0€30MacCHOCTH
JIMYHOCTH,

pe3y/bTaToOB;
- YMETh aHAIM3HPOBATh XUMHUYECKYI0 HH(DOpMAIHIO, TOIYy4aeMylo W3
Pa3HBIX HCTOYHHUKOB (CPEICTB MaccoBOi mH(popMaiuu, cetb VHTEpHET U

Apyrue);

- BJAJACTh OCHOBHBIMU MCETOJAMHM HAYYHOI'0O IIO3HAHUSA BCIICCTB H
XAMHWYCCKUX SIBJICHUW (HAONIONEHWE, W3MEpPEHHUE, OKCIEPHUMEHT,
MOJICIMPOBAHUE);

- YMETb MPOBOJUTH PACUEThI 10 XUMUYECKUM (OpMyJIaM U YpaBHEHUAM
XUMHNYECKHX peaKHHI;'I C HCIIOJIb30BAHUEM (1)I/ISI/I‘I€CKI/IX BCJINYHH,
XapaKTCPU3YIOIIMX BCOIECTBA C KOJIMYECTBEHHOM CTOPOHBI: MAacCCHhI,
obbeMa (HOpMaJbHbIE YCIIOBUS) Ta30B, KOJMYECTBAa BEIIECTBA;
HCII0JIb30BAaTh CUCTCMHBIC XUMHUYCCKUC 3HAHUA IJIA IPUHATHA peHIeHPIfI B
KOHKPETHBIX XHW3HCHHBIX CHTYallUAX, CBA3AHHBIX C BCIICCTBAMU W HX
IMPUMEHCHUEM

OK 04. D¢ddexTrBHO
B3aMMO/ICHCTBOBATh U
paboTtath B
KOJUIEKTHBE U KOMaH/Ie

- TOTOBHOCTb K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOIIpeJIENICHUIO;

-OBJIa/IeHHE HaBbIKAMU y4eOHO-HCCIIE0BATENIBCKOM,
IIPOEKTHOM M COLIUAJIBHOM IEATENBHOCTH;
Osnapnenue YHUBepPCAJbHBIMHU
KOMMYHHMKATHBHBIMH /1eiCTBUSIMMU:

0) coBMeCTHasi AeSITEJIbHOCTD .

- yMeThb IIJJAHUPOBaThb U BBINOJHATH XUMHUYECKUH 3KCIIEPUMEHT
(mpeBpallleHnsT OpPraHUYeCKUX BEIIECTB IpPU HAarpeBaHUU, IOJydEHHE
9TUJICHA U U3YYEHUE €r0 CBOMCTB, KAUECTBEHHbBIE PEaKIMU Ha ajlbJIeTUIbl,
Kpaxmall, YKCYCHYIO KHCJOTY; JeHaTypauus OeIKOB NpH HarpeBaHMHU,
[[BETHBIE pPEaKIMUU OEJIKOB; IMPOBOAUTh pEAKIMU HOHHOTO OOMEHa,
ONPENENATh CpeAy BOIHBIX PAacTBOPOB, KAYECTBEHHBIE pEaKUUU Ha
cynbdar-, kKapOOHAT- U XJIOPUJ-aHUOHBI, HA KATHOH aMMOHUS; pellaTh




- TOHMMaThb M HCIOJb30BATh IPEUMYILECTBA
KOMaH/IHOW ¥ MHJMBHIyaIbHOM paboThI;

- MpPUHUMATHh 1IeJIM COBMECTHOM JIEATENIbHOCTH,
OpPraHU30BBIBATh U KOOPJAUHUPOBATH JCUCTBUS TI0 €€
JOCTUKCHUIO: COCTaBIISITh IJ1aH JICHCTBUIA,
pacmpeiensaTh poJid ¢ YYeTOM MHEHHH y4aCTHUKOB
00CY)KIaTh pe3yJIbTaThl COBMECTHOM PabOTHI;

- KOOPJAMHUPOBATH U BBITOIHATH PA0OTY B YCIOBHSIX
peanqbHOTO0, BUPTYAJIHBHOTO M KOMOMHMPOBAHHOTO
B3aUMO/JICHCTBHS,

- OCYIIECTBIATH IO3UTUBHOE  CTPATErHYECKOE
MOBEJICHNE B PA3JMYHBIX CHUTYaIUAX, MPOSBISATH
TBOPYECTBO M BOOOpaKEHHE, OBITh MHUIIHATHBHBIM
OBJjajieHHe YHUBEPCAJIbHBIMU PeryJisiTUBHbIMH
JeHCTBUSAMMU:

I') MPUHATHE ce0s M IPYTHUX JTI0/Ieii:

- MPUHUMATh MOTHBBI M apTYMEHTHI IPYTHX JIIOJIEH
MPY AHAJIU3€ PE3YIbTATOB JACSITEILHOCTH;

- NIPU3HABATh CBOE MPABO U MPaBO APYrUX JIOJIEH Ha
OIIINOKH;

- pa3BUBATh CIIOCOOHOCTh IIOHUMATh MHP C TIO3UIIUU
JIPYroro 4eyioBeKa;

AKCIIEpUMEHTaIbHbIE 3a/auu 1o TeMaMm "Meramibl" u "Hemeramnsl") B
COOTBETCTBUU C MPABWIAMH TEXHUKU OE30MACHOCTH TP OOpaIleHUU C
BelleCTBAMU ©  J1aOOpaTOpHBIM  00OPYAOBAaHUEM;  MPEICTABISTH
pe3yiabTaThl XMMHYECKOTO JKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX PEaKIUi M (POpPMYIMPOBATH BEIBOJBI HA OCHOBE 3THUX
pe3yJIbTaToB

OK 07. ConericTBOoBaThL
COXpaHEHUIO
OKPYXKaIoIen Cpepl,
pecypcocOepeKeHHUIO,
MIPUMEHSATH 3HAHUS 00
H3MEHEHUHN KIUMaTa,

B o06acTH 3K0JI0rH4ecKOro BOCIIUTAHUA:

- cOpMHPOBAHHOCTh DKOJIOTHYECKOW KYJIBTYPHI,
MOHMMAHHWE BIMSAHHSA COLMAIBHO-IKOHOMHYECKHX
MPOIIECCOB HA COCTOSIHUE MPUPOJTHON U COIMAIBHON
Cpenbl, OCO3HaHHME  TIJIO0AIBHOTO  XapakTepa
9KOJIOTUYECKHUX TIPOOJIeM;

- chopmupoBaTh MPEACTABICHUSA: O XUMHYECKONH COCTaBISIOLICH
€CTECTBEHHOHAyYHOU KapTHUHBI MHUPA, POJIU XUMHUH B MO3HAHUH SBJICHHI
Opuposbl, B (HOPMHUPOBAHUM MBIIUIEHUS U KYJIbTYpbl JIMYHOCTH, €€
(GyHKIMOHAIBHOW  TPaMOTHOCTH,  HEOOXOIMMOHN Al pelIeHUs
MPAKTHYECKUX 3a/1ad M HKOJIOTMYeCKd OOOCHOBAaHHOTO OTHOLIEHHUS K
CBOEMY 3JIOPOBBIO U IIPUPOJIHOM cpejie;

IIPpUHOUIIBI - IINIAaHUPOBAHHUEC K OCYHICCTBJIICHUC HeﬁCTBHﬁ B | - YMCTb CO6J'IIO,Z[aTL IIpaBuJia SKOJOTHYCCKU uenecoo6pa3H0ro IIOBCACHUA
6epe)KJ'II/IBOFO Oprxca}omeﬁ cpeac Ha OCHOBC 3HAHHA ueneﬁ B 6I>ITy n pr,[[OBOfI ACATCIIbHOCTU B ICJIAX COXPAaHCHHA CBOCI'O 310POBbA
IIpOU3BOACTBA, YCTOP'I‘II/IBOFO Pa3BUTHA YCJIOBCUCCTBA, n OKpY)KaIOH_[efI HpHpOI[HOﬁ CpeAbl; YUUTBIBATH OIIACHOCTb BOS,Z[GfICTBHH
3(1)(1)6KTI/IBHO AKTUBHOC HCIIPUATHC HeﬁCTBHﬁ, MNPpUHOCAIINX BPEA | HA JKHUBBIC OpPraHHU3Mbl OIPCACIICHHBIX BCIICCTB, ITOHHMMASA CMBICII
JICNICTBOBATh B OKPY)KaIOHleﬁ cpeac; IMoKa3aTeiAa npenenLHoﬁ ,[[OHyCTHMOﬁ KOHIOCHTpalnuu

LIpe'3.BI>ILIEII\/'IHI>IX - YMCHUC IMPOTrHO3UPOBATH He6J'IaFOHpI/I$ITHBIe

CUTYyalluIgX OKOJIOTMYCCKHUEC TMOCICACTBUA NPCAITPUHUMACMBIX
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JNEUCTBUMN, IPEAOTBPAILATh UX;

- paCUIMPEHUE ONBITA ACSATEIBHOCTH YKOJIOTMYECKON
HaIlpaBIICHHOCTH;

- OBJIAJICHUC HaBbIKaMU y‘lCGHO'I/ICCHCILOBaTCJII)CKOI\/’I,
MIPOCKTHOM U COLUMAJIBHOU NCATCIIbHOCTH,

IIK 1.5

Beimonnsate TpeOoBaHuUs HOPMAaTUBHO-
TEXHHUYECKOM  JOKYMEHTAallU¥, HMETb  OIBIT
oopMIICHHS IPOEKTHOM TOKYMEHTAIUH.
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2. CTPYKTYPA U COJIEP’)KAHUE OBIEOBPA3OBATEJILHOM JUCIUATIIMHBI «XUMUS»

2.1. O6beM IMCHUIUINHBI U BUABI y4eOHOH padoThI

Bun yueOHoii padoThI

O0BeM B yacax

O0bem 00pa3oBaTebHOI NPOrpaMMbl T CHUTIIMHBI 84
B T.4.

OcHoBHOe coiepraHue 72
BT. 4.:

TEOPETHUUECKOE 00yUeHUE 30
MIPaKTHYECKUE 3aHATH 20
J1a00paTOPHBIC 3aHATHUS 10
KonTposnbsHas pabora 4
IpodeccnonaIbLHO-OPHEHTHPOBAHHOE COIepKaHUeE (CoepKaHue 6
NMPUKIATHOTO MOTYJISA)

BT. 4.:

TeopeTnieckoe o0ydeHne 6
CamocrosiTeiabHas paboTa 12
ITpomesxyTouHas arrecraunust (mud.3aqer) 2
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2.2. TemaTnueckmii

IUIAaH U coep:kanme yyeOHoi aucunminusl OY .07 XUMUSA

HaumeHoBaHue Conepxxanue yueOHOro Marepuajia (OCHOBHOE H MPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), 06 dopmupyembie
.« 'bEM 4acoB
pa3aejioB H TEM ﬂaﬁopaTopHme U IIPAKTHYCCKUE 3aHATUSA, IPUKJIAAHOU MOAYJ/Ib 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
3JIEMEHTOB 1 CoBpeMeHHass MOJIeNIb CTpOeHUs aToMa. CUMBOIMYCCKUN A3BIK XMMHU. XUMHYCCKUAN JJIEMEHT. DJICKTPOHHAS KOHMUTYpaIUs
npupoza atoma. Knaccudukarms XMMUYECKHUX DJIEMEHTOB (S-, P-, d-37eMeHTh). BajieHTHbIE 351eKTPpOHbL. BaeHTHOCTh. DIIEKTPOHHAS 5
XUMMWUYECKOH CBSI3U IpUPOAa XUMHUYECKON CBA3U. DIEKTPOOTPHLATENBHOCT. BUIbI XUMHUYECKON CBsA3M (KOBaJCHTHAs, HOHHAs, METaJUIMYecKasl,
BOJIOPOIHAsI) U CITOCOOBI e¢ 00pa30BaHMUs
IIpakTHYecKne 3aHATHS 2
IIP 1 Pemenue 3amaHuii Ha WCIOJb30BAHUE XWUMUYECKOW CHMBOJIMKA M Ha3BaHWM COEAWHEHUN IO HOMEHKJIATYpe
MCXKIYHApPOJAHOTO COr03a TeOpeTquCKOﬁ n HpHKHa}IHOﬁ XUMUH U TPHUBHAJIBHBIX Ha3BaHUH JUIA COCTABJICHUA XUMHYCCKHUX 2
(GbopMyn IBYXaTOMHBIX COEIUHEHHH (OKCHIOB, CYIb(MHIOB, THAPUIOB M T.II.) U JPYTHX HEOPTraHUYECKHX COCIMHEHHN
OTHEIBHBIX KJIACCOB.
IIP 2 IlpakTryeckue 3aJaHus Ha YCTAHOBJICHUE CBSI3M MEXIY CTPOCHHEM aTOMOB XHUMHUYECKUX JIEMEHTOB U MEPUOTUUECKUM 2
U3MEHEHHEM CBOIMCTB XMMUYECKUX 3JIEMEHTOB M UX COSTUHEHUI B COOTBETCTBUU C MONIOXKeHHUEM lleproanueckoil CHCTEMBI.
Tema 1.2. OcHOBHOe cojiepKaHue 2 OK 01
[epuomuueckuit IIpakTuyeckue 3aHATHSA 2 OK 02
3aKOH U TabiuIa =
JLY. Mennencesa IIP 3 Ilepuonudeckas cucteMa xummdeckux 3aemenToB .M. MenneneeBa. @uzngeckuit cmpich [leproandeckoro 3akona
o J.W. MenzneneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX JIIEMEHTOB, 00pa3yeMbIX IMU IPOCTHIX U CIIOKHBIX
BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM XHUMUYIECKOro sieMeHTa B [lepruonmueckoii ciucreme. MUpoBO33peHUECKOE U
Hay4yHoe 3HaueHue llepuoamueckoro 3akona [I.11. Menneneesa. [Iporuossr [I.11. MenaeneeBa. OTKpBITHE HOBBIX 2
XUMHYECKHAX SJIEMEHTOB.
Perrenue nmpakTUKO-OPUEHTHPOBAHHBIX TEOPETHICSCKIX 3aJaHNI HAa XapaKTEPH3AIHI0 XUMHUIECKAX SJIEMEHTOB
«Mertamnuyeckre / HeMETaJUTMYECKHE CBOHCTBA, SIEKTPOOTPHUIIATETFHOCTD XHUMUYIECKHUX 3JIEMEHTOB B COOTBETCTBHH C UX
3JIEKTPOHHBIM CTPOEHUEM U MOJIOKEHHUEM B NIEPUOANYECKOM cHcTeMe XUMHUUecKuX aaemeHToB .M. MenzneneeBa»
Pa3nen 2. Xumnyeckue peakuun 10
Tema 2.1. Tumst OcHOBHOe cofiepxKaHue 4 OK 01
XUMHUYECKHUX TeopeTuueckoe o0yueHue 2
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peakuuit

KﬂaCCI/I(bI/IKaIII/IH W TUIIBI XUMHUYCCKHUX peaKHI/Iﬁ C Y4aCTUEM HCOPIraHNYCCKHX BCLICCTB. CocraBiieHne ypaBHeHI/Iﬁ peaKHI/Iﬁ
COCAMHCHUS, PA3JIOKCHUA, 3aMCIICHU, O6M€Ha, B T.4. peaKHI/Iﬁ TOpCHUA, OKUCIICHUA-BOCCTAHOBJICHUS.

YpaBHeHUs OKHCIIEHHUsI-BoccTaHOBIeHH. CTenenps okucieHus. OKUCIUTENs U BoccTaHOBHUTENb. CoCTaBiIeHHe U 2
ypaBHUBaHHE OKHCIUTEILHO-BOCCTAHOBHUTEIHHBIX PEaKInii METOIOM JIEKTPOHHOTO OanaHca. OKHUCIUTEIEHO-
BOCCTaHOBUTEJBHBIE PEAKIIMH B IIPUPOJIE, TPOU3BOJCTBEHHBIX MPOLECCAX M )KUZHENEITENLHOCTH OPraHu3MOB
IpakTHyeckue 3aHATHS 2
IIP 4 KonunyecTBeHHblEe OTHOIIEHHS! B XUMHUU. OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XMMHHM M PacyeThl M0 YpaBHEHUSIM
XMMHUYECKHUX peakuuii. Mok Kak eMHUIIA KOJTMYEecTBa BerecTBa. MosipHast Macca. 3aKOHBI COXpaHEHHsI MacChl U DHEPTHU. 5
3akoH ABorazpo. MossipHbIi 00beM ra30B. OTHOCHTENBHAS TNIOTHOCTh Ia30B. PacyeTsl o ypaBHEHUsIM XUMHYECKUX PEaKIUi
C HCIIOJIb30BaHNEM Macchl, 00beMa (HOpMaJIbHbIE YCIIOBHSI) T'a30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHoOe cogepxanue 4 OK 01
OneKTpoIUTHIECKas
P TeopeTnyeckoe o0yuenue OK 04
Jucconuanuva u
MOHHEIH 06MeH T €OpHst HMEKTPOIUTHIECKOH MCCOLMALIH. HoHBL. DJEKTPOIUTHL, HEAIEKTPOIHTHI. Peakiun HOHHOro obmena. CocraBnenue
p€aKkuu MOHHOI'O O6MCHa IYTEM COCTaBJICHUA UX IIOJHBIX M COKpPAIICHHBIX HWOHHBIX YpPaBHCHUH. KucnorHo-ocHOBHEIE 2
peakuuy. 3aJaHusi HA COCTABJICHHE HOHHBIX PEaKInii
JlaGopaTopHble 3aHATHS 2
JIP 1 JlaGoparopnas padora “THIIbI XUMHYECKUX peaKiunii’.
HccenenoBanre TUIOB (110 COCTaBY M KOJIMUYECTBY UCXOAHBIX M 00Pa3yIOIIMXCS BEIIECTB) U MPU3HAKOB XUMHUIECKHX PEAKLIUH. 2
IpoBenenne peaxkuuii HOHHOro 0OMeHa, onpeeTeHIe CPEeAbl BOIHBIX PACTBOPOB. 3aJaHUs HA COCTaBICHUE HOHHBIX
peakuui
KonTpoJsbHasi padora
1 CrpoeHue BelllecTBa U XUMHYECKUE PEAKIIUU 2
Pazpnen 3. CTpoeHue 1 CBOiCTBA HEOPTAHUYECKHX BellecTB 16
Tema 3.1. OcHoBHOe cofep:KaHue 4 OK 01
Knaccuduxanpus, TeopeTuueckoe o0yueHme OK 02
HOMEHKJIaTypa 1
CTpOeHHE N
S [peamer Heopranuueckoit xumun. Kiaccuduxaiiist HEOpraHUIECKHUX BellecTB. [IpocThie U cioxHble BemiecTBa. OCHOBHBIC
P KJIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCHIBI, KUCIOTHI, COJN). B3anMOCBA3b HEOPTaHUIECKUX BEIIECTB. ArperaTHble
BCIECTB cocrosiHMs BewecTBa. Kpucrammmaeckne u amopdHble BeniecTBa. THIBI KPUCTAJUIMYECKUX PELIETOK (aTOMHAS, 2
MOJIEKYJISIpHAsl, NOHHAS, METAJUTMYECKas). 3aBUCUMOCTh (PM3MIECKUX CBOMCTB BELIECTBA OT THUIA KPHCTAIUINIECKOH
pemeTky. 3aBUCHMOCTh XMMHYECKOI aKTHUBHOCTH BEIIECTB OT BH/Ia XUMUYECKOH CBSA3M M THITA KPUCTAJUIMIECKON PELIETKH.
[TpranHBI MHOTOOOpa3Mst BEIIECTB
IIpakTHyeckne 3aHATHSA 2
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ITP 5 HomeHk1aTypa HEOpraHNYECKUX BEHIECTB: HA3BAHHE BEIIECTBA UCXOS M3 X XUMHUUECKOW (POPMYIIBI HITH COCTaBJICHHE

XMMHUYECKOH (hOpMyITBI MCXO/Is M3 Ha3BaHMs BemecTBa 1o MexayHapoauoi (MIOITAK) nim TpuBrnaiibHOM HOMEHKIIATYpe.

Pemenne npakTudecknx 3aaHUN 10 KilaccH(UKAUK, HOMEHKIATYpe U XMMHUYECKHM (OpMYIaM HEOPTraHWYECKHX BEIIECTB

pa3NMYHBIX KiaccoB (YrapHBIH Ta3, YIJIEKHCIBIA Ta3, aMMHakK, TallleHas W3BECTh, HEralleHas W3BECTh, IUThEBas Cofla 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

Ha3BaHMAM, UIEHTH(UKATOpaM, CTPYKTYPHBIM (opMynaM
Tema 3.2. dusuko- OcHoOBHOE cofep:kanne 8 OK 01
XUMHYECKHUE CBOMCTBA | Teopernueckoe o0ydeHune 6 OK 02
HEOPraHMYECKUX B
P~ Meranbl. O0mue pu3nueckrue 1 XUMHUUYECKUe CBOMCTBA MeTayutoB. CriocoOb! TTony4eHusl. 3Ha4eHHe METAJUIOB U HEMETAJLIOB

B IIPUPOJIE ¥ )KU3HEJEATEILHOCTH YeI0BeKa M OpraHiu3MoB. Koppo3ust MeTayuioB: BUIIbI KOPPO3HH, CIIOCOOBI 3aI[UTHI METAIIIOB |2

OT KOppO3UHU

Hemeramner. OOmune ¢pusuueckne 1 XMMUUECKHE CBOMCTBA HeMeTauoB. TunuyHele cBoiicTBa HemerayuioB [V— VII rpymm. 2

Kraccudukanms 1 HOMEHKIaTypa COeTMHEHHH HeMeTaIoB. KpyroBopoTel OMOTreHHBIX AJIEMEHTOB B IIPUPOJIE

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

?)aKOHOMCpHOCTI/I B U3MEHCHHU CBOMCTB IMPOCTBIX BEHICCTB, BOAOPOIAHBIX COC}IHHCHHﬁ, BBICHIUX OKCHUJO0B U THAPOKCHUI0B

IIpakTH4yecKkne 3aHATUS 2

IIP 6 CocraBneHre ypaBHEHHA XUMUYECKUX PEAKIMN C YYACTHEM MPOCTHIX U CIOXKHBIX HEOPraHWUYECKHUX BEIIECTB: METAJIOB

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 Oe30IacHoe

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 BEIECTB. OK 04
BeIIecTs Pemienne skciepuMEHTAIBHBIX 3a/1a4 [10 XUMHIECKHM CBOMCTBAM METAJUIOB M HEMETAJIJIOB, 110 PACIIO3HABAHUIO U TTOy4EHHIO

COETMHEHUI METAJIJIOB U HEMETAIIJIOB. 2

Wnentndukanuss HEOPraHWYECKHMX BEIIECTB C HCIOIH30BAaHMEM WX (DU3NKO-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 CTPOEHHE KaK MOPSIOK COSAUHEHHS aTOMOB B MOJIEKYJIE COIJIACHO MX BaleHTHOCTH. OCHOBHBIE MOJOMXKEHUS
TEOPUU XUMUYECKOT'O CTPOCHUS OpraHnYecKuX coenquHeHuil A.M. bytiepoBa. YriepoaHblil CKeJeT OpraHuyecKoil MOJIEKYIIblL.
3aBUCUMOCTbH CBOMCTB BEIIECTB OT XMMHUECKOT0 CTPpOEHUsI MoJieKy. M3omepus u u3omepsl.

[onsTHe 0 QyHKIMOHANBHOM rpymie. Pamukan. [IpuHIMIBI KITacCHPUKANNN OpTaHMYSCKUX COCTUHCHUH. MexTyHapoIHas
HOMEHKJIATypa W TIPUHIUIBI HOMEHKIATYPhl OpraHHMYeCKUX coeauHeHWH. [loHATHE 00 a3oTcomepiKaliuX COCAHMHEHUSX,
OHMOJIOTUYECKN aKTUBHBIX BEIIeCTBaX (YIrIIEBOJAX, KUpaX, OeIKax M Jp.), BEICOKOMOJCKYISPHBIX COCAMHEHHUIX (MOHOMED,
MTOJIIMEP, CTPYKTYPHOE 3BEHO)

IpakTHyeckue 3aHATHS

IIP 7 HoMmeHKIIaTypa OPraHUYECKAX COCTUHCHUH OTIEIBHBIX KJIACCOB (HACHIIICHHBIC, HCHACKHIICHHBIC W apOMAaTHYCCKUE
YIJIEBOAOPO/IBI, CITUPTHI, (DEHOJBI, AJIbJCTH B, KETOHBI, KAPOOHOBBIC KUCIOTHI U Jp.) COCTaBIICHHE MOTHBIX M COKPAIICHHBIX
CTPYKTYPHBIX (OPMYJT OPTraHMYECKHX BEIIECTB OTICIBHBIX KJIACCOB, HCIONB3yd WX HA3BaHHS 10 CHCTEMATHYCCKOH U
TPHUBHAIBHOW HOMEHKIATYpE (3THJICH, allCTUJICH, TIMIEpUH, (eHOM, (hopMabaerull, YKCYCHas KUCIIOTa, TIIUIMH). PacdeTsl
npocteiiieil GopMyIibl OPraHUIeCKON MOJICKYJIBI, HCXOSI U3 AJIEMEHTHOro cocTana (B %)

Tema 4.2. CBoiicTBa
OpraHuYeCcKuX
COeMHEHUN

OcHoBHOE CoaepiKaHue

12

TeopeTn'{eCKoe oﬁyqelme

DUUKO-XUMHUYECKHE CBOWCTBA OPraHUYECKMX COCIMHEHHH OTACIBHBIX KJIACCOB (OCOOCHHOCTH KiIacCH(pHKAIMUA |
HOMEHKJIATYPhl BHYTPH KJIacca; FOMOJOTHYECKHI psia 1 o0mias hopMyna; u3oMepus; (pU3NUecKre CBOWCTBA; XUMUYECKUE
CBOICTBA; CIIOCOOBI MOJTYYEHHUS):

— MpeZeNbHbIE YIIIEBOAOPO/bI (ANKAaHBI M IMKJIOAJIKaHbl). ['OpeHHe MeTaHa Kak OIUH M3 OCHOBHBIX HCTOYHHKOB TEIia B
HPOMBIIIEHHOCTH U ObITy. CBOWCTBA IPUPOIHBIX YITIEBOAOPOIOB, HAXOXKACHUE B IPUPOAE U IIPUMEHEHUE AJIKAHOB;

— HenpeJenbHble (aKeHbl, aIKWHbI U aJIKaJUEHbl) U apoMaTH4ecKue yrieBonoponbl. ['opeHue aineTmiieHa Kak MCTOYHHUK
BBICOKOTEMIIEPATYPHOIO MJIAMEHH JJIsl CBAPKU U PE3KH METALIOB

— KHUCJIOPOJCOAEepIKaIle COSAUHEHUS (CIUPTHI U (DEHONBI, KapOOHOBBIC KHCIOTHI U 3(UPHI, aNbAETUIbl U KETOHBI, JKUPH,
yraeBozsl). [IpakTrueckoe npuMeHeHHe STHIICHITIMKONIS, TIINIeprHa, GpeHomna. [IpumeHeHne GopManbaerua, aleraibaeruja,
YKCYCHOW KHCIIOTBI. MbLIa KaK COJM BBICIINX KapOOHOBBIX KHCIOT. MooIIe CBOICTBA MbLIa

— a30TcoepXKallue COeUHEHU (AMHHBI M aMUHOKHUCIIOTEI, Oeku). BrIcCOKOMOJIeKyIsIpHBIe COSMHEHUS (CHHTETHYECKUE U
O1OoNIOrn4ecKu-akTHUBHBIE). MOHOMEp, ONUMEp, CTPYKTypHOE 3BeHO. IlonuMepuzaliust 3THiIeHa Kak OCHOBHOE HaIlpaBJICHHE
€ro MCIIOJIb30BaHMS.

I'eHeTHUECKAas CBSI3b MEX/y KJIACCAMH OPTaHWIECKUX COCTMHEHUN

HpaKTl/l‘leCKPle 3aHATUA

IIP 8 CgoiicTBa OpPraHWYECKUX COENWHEHHWH OTIENBHBIX KIAacCOB (TpPHBHAIbHAS WM MEXIyHAPOAHAs HOMEHKJIATYpa,
XIMHYECKHE CBOWCTBA, CIIOCOOBI MONYUEHUs): MpeaebHble (AIKaHbl M UKIOATKaHBI), HelpeaeNbHble (aJIKEHBI, aJKUHBI 1
AIKaTMCHBI) U apOMAaTHYECKUE YTICBOIOPOMIBI, CITUPTHI U (PEHONBI, KapOOHOBBIE KHUCIOTHI M S(UPHI, aJbICTUAB U KETOHEI,
aMUHBI ¥ AMUHOKHCIIOTHI, BEBICOKOMOJICKYJISIPHBIC COCIMHEHUS. 3aJaHus Ha COCTaBJICHUE YpaBHEHUH XUMIYECKIX PEaKIHi C
y9acTHEeM OPTaHHIECKHX BEMIECTB HA OCHOBAHWH MX COCTABa U CTPOCHHS

IIP 9 CocraBneHue cxeM peakiuid (B TOM YHCIE IO MPEUIOKEHHBIM IEMOYKaM MPEBPAIICHHI), XapaKTepU3yIOIIIX
XMMHYECKHE CBOWCTBA OPTAaHWIECKUX COCAMHEHHH OTAENBHBIX KIIACCOB, CIIOCOOBI X IMONTYYEHHS W Ha3BAaHWE OPTaHWIECKUX
COETMHEHU 110 TPUBHUAJILHOW WJIM MEXAYHAPOJAHON CUCTEMATUYECKOM HOMEHKIIATYPE.

OK 01
OK 02
OK 04
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Pemenne MPAKTUKO-OPHUCHTUPOBAHHBIX TCOPCTUICCKUX 3aZ[aHI/Iﬁ Ha CBOMCTBa OpPraHnv4CeCKux COC,HI/IHCHI/Iﬁ OTACIIBHBIX KJIACCOB

JlabopaTopHas pa6oTa

JIP 3 Jlaboparopnas pabora “IIpeBparieHns opraHi4ecKiX BELIECTB MPU HarpeBaHUH".
[onyuenue STHIEHA M M3YYEHUE €ro CBOMCTB. MoaenupoBaHue MOJIEKYJ U XUMUYECKUX MPEBpAlIeH Ha TIpHIMepe dTaHa,
STUJICHA, AlleTWIEHA U Jp.

Tema 4.3. OcHoOBHOE coep:kanue OK 01
Wnentuduxanus
a (uxcat TeopeTnueckoe odyueHue OK 02
OpraHUYECKUX OK 04
BEILECTB, MX 3HaueHue | brHoopranumdeckue coepuneHus. [Ipumenenne u Ouosnoruueckas ponb yriaeBogoB. OKUCIEHHME YITIEBOJOB — MCTOYHHK
U TIPIMEHEHHUE B SHEPrvM >KHMBBIX oOpraHm3MoB. OOjacT mNpUMEHEeHHs aMHUHOKUCIOT. IlpeBparieHusi O€NKOB NHIIM B OpraHU3ME.
OLITOBOM U Buonornueckue ¢ynkium OenkoB. buonormueckue ¢yHKIMM XUpoB. Ponb opraHM4eckold XMMHM B pelIeHHH MpoOdiieM
HpOH3BOZ[CTB3HHOﬁ HPIHleBOﬁ 0e30MacHOCTH
ACATCIIBHOCTH Poib oprann4eckod XUMHHY B PEIIEHUH MPOOJIeM SHEPreTHYeCcKoi 0e30MacHOCTH, B Pa3BUTUH MEAUIMHBI, CO3aHIH HOBBIX
HCIIOBEKA MaTepHasioB, HOBBIX MCTOYHHKOB JHEPIUH (aJbTepHATUBHBIC MCTOYHMKM 3HEprum). OMacHOCTh BO3AECUCTBUS Ha KHBBIC
OpraHM3Mbl OpPraHMYECKUX BEIIECTB OT/ACNIBHBIX KiIaccoB (YIJI€BONOPOABI, CHHUPTHI, (HEHOJbI, XJIOPOPraHUYECKHE
MPOU3BOIHBIE, aJIbAETUIBI U JP.), CMBICI OKA3aTeNs MpeaeabHO TOMYyCTUMON KOHIIEHTpAIH
JlaGopaTopHble 3aHATHS
JIP 4 JlaGoparopnas pabora: “VneHTuduKays opraHu4ecKuX COeTMHEHHI OTIEIbHBIX KI1acCoB”
WnenTuukanys opraHnueckux COSIUHEHUH OTAEIbHBIX KIaccoB (Ha MpUMepe allbAerHI0B, KpaxMana, YKCyCHOW KUCIIOTHI,
0CJIKOB U T.II.) C UCIIOJNIB30BAaHUEM HX (DH3MKO-XMMHUYECKHX CBOWCTB M XapaKTEpPHBIX KaYeCTBEHHBIX peakiuil. Jenaryparms
Oenka npu HarpeBaHuu. l[BeTHbIe peakuuy 6eaKoB. BO3HHKHOBEHHE aHATUTUYECKOI0 CHI'HAJIA C TOYKU 3PEHHUS XMMHYECKHX
MPOLIECCOB IPH NMPOTEKAaHHH KAYECTBEHHOH PEaKIHH, MO3BOJSIONICH HACHTH(GHLIUPOBATH NPENIOKEHHBIE OpraHHYecKHe
BEIIlECTBA
Pazpnen 5. KuneTnueckue 1 TepMOANHAMHAYeCKHe 3aKOHOMEPHOCTH NPOTEKAHNA XMMHUYECKUX peaKnuii
Cxopoctb xumuueckux [ OcHOBHOe cofiep:kaHue OK 01
peaxImi. OK 02
XumMuueckoe
paBHOBecCHE

TeopeTnueckoe o0yueHnue
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CKOpOCTb peakIMH, €€ 3aBUCHMOCTh OT pa3IMYHBIX (PAKTOPOB: MPUPOIBI pPEardpylomNuX BEIIECTB, KOHIICHTpPAIUU
pearupyromyx BemecTB, TeMIIEpaTyphl U IUIOMAAN PEaKIMOHHOW MOBEPXHOCTH. TerunoBble 3(h(eKThl XUMHIECKIX PEAKIHH.
OK30- ¥ 9HIOTEPMHUYECKHUE, PEAKIIHH.

OOpatiuMocTh peaknuii. XMMUYEeCKOe PaBHOBECHE M €r0 CMEIIEHHE 10 ACHCTBUEM pa3lIMuHbIX (DAaKTOPOB (KOHIICHTpAIWs
peareHTOB WM MPOJYKTOB PEaKLH, JaBjeHIe, TEMIIEpaTypa) Ui CO3JaHus ONTUMAIIbHBIX YCIOBHH MPOTEKaHN XUMUUECKUX
nporneccoB. [Ipunnun Jle [llatense

IIpakTnyeckne 3aHATHSA OK 01
IIP 10 PemeHue mNpakTHKO-OPUCHTUPOBAHHBIX 3aJaHWN Ha aHaIW3 (AKTOPOB, BIHUSIONIMX Ha H3MEHCHHUE CKOPOCTH OK 02
XUMHYECKOH PEakIuu, B T.4. C IMO3UIMI IKOJOTHUYESCKH IIeTICCO00Pa3HOro MOBEICHUS B OBITY M TPYIOBOH JCATEIHHOCTH B
LENSX COXPAaHEHHUsI CBOETO 37I0POBbS U OKPYXKAIOIIEH MPUPOIHON CPeIbl.
Perrenne mpakTHKO-OPHEHTHPOBAHHBIX 3aJaHUi Ha npuMeHenue npunimna Jle-lllaTense s HaXOXKIACHHUS HATPABICHUS
CMEIICHHS PABHOBECUS XUMHUYECKOM Peakiuy U aHaIn3 (aKTOPOB, BIMSIONIMX HAa CMEIICHHE XUMHUYECKOr0 PABHOBECHS
Paznean 6. PacTBOpHBI
Tema 6.1. OcHOBHOE coep:kanue OK 01
ITonsiTe 0 pacTBOpax
p P TeopeTnueckoe o0yueHnue OK 02
> OK 07
PacTBopeHue kak Gpuznko-xumudeckuii nporecc. PactBopbl. CriocoObl MPUroTOBIEHUS pacTBOpoB. PacTBoprMocTh. MaccoBast
JIOJIsL paCTBOPEHHOr0 BeriecTBa. CMBICH MoKa3aTessl MPEelebHO TOMYCTUMON KOHIIGHTPAIlMH U €T0 UCIIONb30BaHUE B OI[EHKE
9KOJIOTHYECKOW 0E30MacHOCTH.
[IpaBuia 5KOJOrMUECKH 11€1ecO00pa3HOro MOBEACHHS B OBITY U TPYIOBOW JESITENBHOCTH B LIENSAX COXPAHEHHs CBOETO
3/I0pOBbS U OKPYKAIOIIEH IPUPOJHOI CpPeibl; OITaCHOCTh BO3/ICHCTBUS Ha KHUBBIC OPTaHU3MBI ONPEICIEHHBIX BEIECTB.
Perenue mpakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUHA HAa PACTBOPHI, UCIIOIB3YEMBIE B OBITOBON M MPOU3BOACTBEHHOMN
JIESITEIIbHOCTH YEJIOBEKa
Tema 6.2. OcHoBHOe coep:kaHue OK 01
HccnenoBanue OK 02
N JlaGopaTopHble 3aHATUS
CBOMCTB pacTBOpPOB OK 04
JIP 5 JlaGoparopnas padora «[IpUroToBiieHHE pacTBOPOBY.
[IpurorosneHue pacTBOpOB 3aJaHHOM (MaccoBoOl, %) KOHIEHTpaluu (C MPaKTHUKO-OPUEHTHPOBAHHBIMHM BOIpOCaMM) U
oIpeieNieHNe Cpebl BOAHBIX PACTBOPOB.
Perienue 3a1a4 Ha IPUTOTOBJICHUE PACTBOPOB
IIpodeccnonanbHO-OpHEHTHPOBAHHOE COEPKAHNeE (Codep:KaHUe MPHUKJIATHOI0 MOYJIfA)
Pazgen 7. Xumus B ObITY U IPOM3BOJACTBEHHOI JeATeIbHOCTH YeJI0BeKa 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 L5

CamocTosiTeibHasi padoTa
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Ilonck m aHamm3 KeMcoB O MNPUMCHCHUN XUMHUYCCKUX BCIICCTB U TEXHOJIOTHUI C y4eTOM 6y[[yH161>i HpO(l)eCCI/IOHaJ'IBHOI\ﬁ
JCATCIBHOCTH II0 TEMaM: Ba)KHEHIIINE CTPOUTCIIbHBIC MATCpHaJibl, KOHCTPYKIIMOHHBLIC MATEpUajibl, KpPAaCKH, CTCKIIO,
K€paMuKa, MaTe€puajibl JJid 3JICKTPOHUKHU, HAHOMATCPUAJIbl, TCKCTUJIbHBIC BOJIOKHA, HCTOYHUKHU SHCPTHUH, OPraHUYCCKUC U

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 XUMUYECKOH HH(POPMAIMK U3 Pa3IMYHBIX NICTOYHUKOB (Hay4Has ¥ yueOHO-HayqHas JINTepaTypa,
cpencTBa MaccoBoi MH(poOpMalH, ceTb VHTepHeT)

CamocTrosiTesibHasi padoTa

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

Koncyabranus 6

ITpome:kyTOUHAsI aTTECTANMUS MO JUCHUILIHHE (Mud.3a4eT) 2
84

Bcero
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3. YCJIOBUS PEAJIM3ALIN [TPOT'PAMMBI OBIIEOBPA30BATEJIBHOM JUCLIAIIIMHBI
3.1. TpeGoBaHns K MUHIMAJTBHOMY MAaTePHAJIBHO-TEXHHYECKOMY 00ecIe4eHII0

Jnst peanmuzani MPOrpaMMBbl AWUCHUIUIMHBI JOJDKHBI OBITH TPETyCMOTPEHBI CIEAYIOIINE
CIIeIMaJIbHBIC TIOMEIIEHUST: YIeOHBI KaOMHET XUMUH W/WIH yadeOHOH XMMHUYECKOH 1abopaTopuu.
O6opynoBaHue y4eOHOr0 KaOWHeTa (HATJISIHBIE TOCOOMS): HAOOPHI MIAPOCTEPIKHEBBIX MOJEICH
MOJIEKYJ, MOJIETTH KPHUCTAUIMYECKUX DPEIIETOK, KOJUIEKIMH HPOCTBIX M CIOXHBIX BEIIECTB W/HIIH
KOJUIEKIIH TIOJTMMEPOB; KOJUIEKIHUSI TOPHBIX MOPOJ M MHHEpanoB, Tabnuia MeHneneeBa, yaeOHbIE
¢ubMBl, QpOBBIE 00pa3oBaTENBLHBIE PECYPCHI.

Texnuueckue cpeacTBa 00y4eHHsI: KOMIIBIOTEP C YCTPOWCTBAMU BOCITPOM3BEICHUS 3BYKa,
MIPUHTEpP, MYJIBTUMEAHNA-TIPOEKTOP C SKPaHOM, MYJIbTUMEIUHHAs J0CKa, yKa3Ka-Tpe3eHTep It
NIpe3eHTaIHH.

Oo6opynoBanue jadopaTopum M padoyux MecT Ja0OpaTopuu: MEH3YPKH, THIETKH-
KameJIbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JIYIbI, IPEIMETHbIE U MOKPOBHBIE CTEKJa, IUIAHIIETHI IS
KaneJbHBIX peakiui, (UIbTpoBajibHAs Oymara, NMPOMBIBAIKH, CTEKISHHBIE NMPOOWUPKH, PE3HMHOBBIC
npoOkH, (OHApUKH, HAOOp PEAKTHBOB, CTEKJISIHHBIE MAJIOYKH, MITATUBBI JJIsI MPOOMPOK; MEpHBIE
IWJIMH/PBI, BOPOHKH CTEKJISIHHBIE, BOPOHKH JIeNUTENbHbIe InHapuaeckue (50-100 mur), crynku c
necTukoM, (aphopoBble YamIKk, MHHIETH, (QUIBTPHl OyMakHbIE, BaTa, Maplis, YacoBHIE CTEKIA,
OJICKTPOILINTKH, na6opaToprle ITAaTHUBbI, CIIUPTOBBIC T'OPEIIKHU, CITMYKH, HpI/I60p JJIS TIOTTYYE€HUA I'a30B
(vm mpoOupka ¢ Tra300TBOAHON TPYOKOHW), NepyKaTenu Juis MPOOHPOK, CKISIHKU JJIsl XpaHEHHs
PEaKTHUBOB, pa3gaTovHble JOTKM; XuMuueckue ctakanbl (50, 100 m 200 mur); mmaTend; MUHIETHI;
THUreNIbHBIC IUITIBI; CEKYHIOMEpHI (TaiiMepsr), MepHbie Mpooupku (Ha 10—20 Mi1) n MepHbIe KonobI (25,
50, 100 u 200 mu), BoasHas OaHs (WIM TEPMOCTAT), CTCKISIHHBIC MAJOYKH; KOHHYCCKHE KOJIOBI IS
turpoBanus (50 w 100 mi); WHAMKATOpHBIE NONOCKM Juiss onpenenenuss pH w cranpaprtHas
MHIUKATOpHAA IIKaJa; YHUBEPCAIbHBINA HHAUKATOp; muneTky Ha 1, 10, 50 mu (v no3zatopsl Ha 1, S u
10 mu), OropeTku AJisl TUTPOBaHUs, MemuuuHckue mmpuiel Ha 100—150 mui, maGopaTopHble W/WiTH
aHaJMTUYeCKue Bechl, pH-MeTpbl, CyInIbHbIH mKad, u Ap. JadopaTopHoe 000pyHL0BaHUE.

3.2. UndopmanmonHoe odecneyeHne peaJu3aluu NPOrpaMmbl

OCHOBHBIE NeYaTHbIE H3TAHUS
1. Bopucos, A. H., Xumus : yueOnuk / A. H. bopucos, E. C. Ocrpornsinos, T. b. boiinosa, JI. I1. 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 nmocodue / H. JI. I'muaka. — 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. Ky3smenko, B.U. Tepenuna, A. A. JIpo3nosa u mp.
«Xumus. YrmyoneHsslid yposerby. 10 kmace / B. B. Epemun, A.A. [Ipo3nos, 1.B. Epemuna, B. . Maxonuna, O. 1O.
Cumonosa, 2.10. Kepumos. — M.: [Ipoda, 2018. — 339 c. : um.

5. Merogmdaeckoe mocobme k yueOnmky B. B. Epemmna, H. E. Ky3smenko, A. A. JlpozmoBa u ap. «XwuMus.
Yrmybnennstit yposens». 11 ximacc / B. B. Epemun, A.A. [Ipo3nos, U.B. Epemuna, H.B. Bonkosa, H.B. ®upcroga,
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HUnTepHeT-pecypcesl
1. hvsh.ru — Xypsan «Xumust B IKOIE».

2. https://postnauka.ru/themes/chemistry — meknmm mno xumum Ha cafite IloctHayka. http://gotourl.ru/4780
(http://elementy.ru/) HaydHO-mOnMyIsApHBIA TPOEKT «IIEMEHTHI OOJBIION Haykn» ((DU3MKa, XMMUS, MATEMAaTHKA,
acCTPOHOMHS, HAYKH O KM3HH, Hayku o 3emuie). HoBocTM Hayku, KHUTH, HAYYHO-TIOIYJISIPHBIE CTaTbH, JIEKLUH,
SHUUKJIONENN.

3. http://gotourl.ru/4783 (http://potential.org.ru/) Caiir HaywaHO-TIOMYsIsIpHOrO JKypHanma «IloteHmumam». JKypHam
m3naéres ¢ 2005 r., ¢ 2011 1. — pazgen «Xumusn».

4. http://gotourl.ru/4785 (http://www.hij.ru/) Caiit Hay4HO-TIOMYIApHOTO XypHana «XuMusS W KHU3HBY. JKypHan
nznaéres ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OtkpsiTas 3aeKTpoHHAS OHONHOTEKA XUMHYIECKOTO
noptaia «Chemnet», conepxut yueOHble 1 HH()OPMALMOHHBIE MaTepHaIb IS IIKOIGHUKOB M yuuTeneil. B Helt MoxHO
HAWTH y4eOHHMKH IO OOLIel M HEOPraHMYEeCKOW XUMHH, OPTaHUYECKOH XMMHUH, MYJIbTUMEIHaMaTepUallbl, a TaKKe
3aaud XMMUUYECKUX OJMMIINAJ C PEIICHUSIMH, 3a/1a4U BCTYITUTENbHbIX 3K3aMEHOB JUIsl a0UTYPHEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) Wudopmaimonnsie MaTepuaabl 00 OIMMIIHAIAX:
MockoBckoii ropoackoi, Beepoccuiickoii, MenneneeBckoil, MexxaynapoaHoi. [IpuBeaeHsl 3a1auu TEOPETUUECKUX U
SKCHEPUMEHTANBHBIX TYPOB, MOJAPOOHBIE PEIIeHNUs, CITUCKH U (hoTorpadun modeaurenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) Cucrema IUCTaHIHOHHOTO OOYUYCHWS, HANpaBJICHHAs B
MIEPBYIO OYEpeb Ha MMOArOTOBKY K OJMMITHAAaM BCEX YPOBHEH — OT MIKOIBHBIX 10 MexayHapoHoi. CaiiT comepKuT
OIPOMHOE KOJIMYECTBO 3a/a4, CTPYNIIMPOBAHHBIX KaK 110 TEMaM, TaK 1 0 oluMInagaM. I1o BceM OCHOBHBIM pasjienam
XVMUH NPUBEIEH TEOPETUUECKUI MaTeprall U pa300paHbl PEIeHNs] TUIIOBBIX 3aa.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/) Ilopran mo HanoTexHOJIOTHIM. OCHOBHAs 11€JTb — Pa3BUTHE
00pa3oBaHust B 00J1aCTH HAHOTEXHOJIOTUH M TIOATOTOBKA K MHTEPHET-OMMITHAIE TT0 HAHOTEXHOJIOTHSM.

9. http://gotourl.ru/4790 (http://webelements.com/) Haxéxuas cipaBodnast iHHOpMAIHS 0 XAMAYECKHX 3IEMEHTaX
WX CBOMCTBAaX (Ha aHTJIIMHACKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckos3bIgHBIi CAT O CBOMCTBAX XUMHUYIECKUX HJIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv) Hekommepueckuit caiiT oHnmaitH-00pa3oBaHus, COMEPKUT MHOTO
WHTEPECHBIX 00pa30BaTENbHBIX KYPCOB M BHJICONCKIMH JUISl IIKOJBHUKOB, CTYAEHTOB M yduTeneil. EcTh HecKoiIbKo
KYPCOB IT0 XUMHH.

12. http://gotourl.ru/4800 (https://www.cas.org/) Caiit Chemical Abstract Service — camblif aBTOPUTETHBIN B MHUpPE
XMMUH NH()OPMAMOHHBIA HHTEPHET-pecypc (CalT MIaTHBIH).

13. http://www.organic-chemistry.org/ TToprai mo opraHI9IecKo# XUMHUH Ha aHTTTMHACKOM SI3BIKE.
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14. http://www.xumuk.ru _ CaliT 0 XHMHH: KIACCHYSCKHE YYCOHUKH, CIPABOYHHMKH, OSHIMKIONCINH, MOHCK
OpraHUYECKUX W HEOPIaHMYECKHUX PEaKInii, COCTABICHUE YPAaBHCHUI PEaKIiil.
15. http://orgchemlab.com/ Caiit, mocBAImEHHBII TpaKTHUECKOW padoTe B 1a0OpaTopum
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA JUCHUITJIMHBI

KOHTpOJ'H) 1 OLCHKA PE3YJILTATOB O6y‘{€HI/IH OCYHICCTBJIACTCA MPEIIOAaBaTCIIEM B ITPOLECCC MTPOBCACHUA NPAKTUICCKUX

3aHATUN U J'Ia60paTOpHLIX pa60T, TCCTUPOBAHUS, 4 TAKIKEC BBIITOJTHCHUA 06y‘laIOHII/IMI/IC$I WHAWBUAYaJIbHBIX 3aﬂaHHI>'I, IIPOCKTOB,

HCCHCHOBaHHﬁ. Pe3yJ'H)TaTI)I 06y‘{eHI/IH OMpeACIAI0T, YTO 06yqa}onmec51 JOJDKHBI 3HATh, MOHUMATh U JEMOHCTPUPOBATH I1O
3aBCPUICHUN U3YUYCHUA JUCIUITITINHBI.

I[J'IH (bOpMI/IpOBaHI/IH, KOHTPOJIA U OLCHKU PE3YyJIbTATOB OCBOCHUA y‘leGHOﬁ JUCHUIUIMHBL HCIIOJIB3YETCA CUCTCMA

OILICHOYHBIX MEPOIPHUATUH, MPEICTABIAIONIas COO0H KOMIUIEKC YYEOHBIX MEPONPHUSATHHA, COTJIACOBAHHBIX C pe3yIbTaTaMU
o0y4enus u chopmyaupoBanHbix ¢ yuetoM @I'OC COO (npenmeTHBIC pe3yibTaTh o auciuminae) u @I'OC CIIO.

MOJIOKEHUEM B TIEPUOIUYECKON
CHCTEME XUMHUYECKHX
anementoB JI.U. MenzaeneeBa

Ne OK/IIK Monyas/Paznen/Tema PesyabsTaT 00yueHus THUNbI OLleHOYHBIX MePONIPUATHI
I OcHoBHOe coep:kaHHe
1 Paznen 1. OcHOBBI ®opmyaHpoBaThH 6a30BbIE
CTPOEHHSI BelIeCTBA TOHSITHSI H 3aKOHBI XUMHH
1.1 | OKO01 CrtpoeHue aToMOB CocTaBisTh XMMHUYECKHE 1. Tect «CTpoeHHE aTOMOB XMMHUYECKUX
XUMHWYECKHUX JJIEMECHTOB U (bOpMyJ'lbI COC}IHHCHHFI B 3JICMCHTOB U ITpUpoOIa XUMHYECKOH
NPUPOJA XUMUUECKOH CBSI3H | COOTBETCTBHH CO CTENEHBIO CBSI3U».
OKHCJICHUSA XUMHYCCKHUX 2. 33}1&‘{]4 Ha COCTAaBJICHUC XUMHUYCCKUX
JJIEMEHTOB, HUCXOIS U3 (hopMyn IByXaTOMHBIX COETUHEHHI
BaJICHTHOCTU U (okcu0B, Cynb(GUIOB, THIPUIOB U T.I1.).
3JIEKTPOOTPHUIIATETLHOCTH 3. 3ajaHus Ha UCTIOJIb30BAHKE
XMMHUYECKON CUMBOJIMKHU Y HA3BaHUMI
COCIMHEHUI 10 HOMEHKJIaType
MEXTyHapOJIHOTO COI03a TEOPETUIECKOM
U TIPUKITaTHON XUMHH U TPUBHAIBHBIX
Ha3BaHUM U1 COCTABIICHUS XUMUYECKUX
(hopMyn IByXaTOMHBIX COEITUHEHHI
(oxcu0B, Cynb(QUIO0B, THIPUIOB U T.11.)
U IPYTUX HEOPTAaHMUECKUX COEIMHEHHN
OTIENBHBIX KIIACCOB
1.2 | OK 01 [lepronuueckuii 3aK0H U XapakrepuzoBatb xumuueckue |1. Tect «Meramnmueckue /
OK 02 tabmuma JI.11. MenneneeBa  |37eMEHTHI B COOTBETCTBUU C UX |HEMETAJUTMYECKIE CBOWCTBA,

3JIEKTPOOTPHULIATENEHOCTE B CPOJICTBO K
3JIEKTPOHY XUMHUYECKHX JIEMEHTOB B
COOTBETCTBHE C MX IIIEKTPOHHBIM
CTPOCHHUEM H TIOIOKCHUEM B
MEPUOIIMIECKON CHCTEME XUMHUUECKIX
anemenToB .. Menpeneesay.

2. [IpakTryeckue 3aqaHus Ha
YCTaHOBJICHHE CBSI3U MEKIY CTPOCHHEM
aTOMOB XMMUYCCKUX DJIEMEHTOB U
TIEPUOIITIECKIM H3MEHEHIEM CBOWCTB
XHMMUYECKHX JICMEHTOB U UX
COCIMHEHUI B COOTBETCTBUU C
nonoxxkenueM Ileproanueckoil cucreme.
3. [IpaKTHKO-OpUEHTUPOBAHHBIE
TEOpETUUECKHE 3aJaHNS Ha
XapaKkTepU3alHo XUMUYECKUX
37eMeHTOB: «Merammyeckue /
HEMETaJIMJeCKHe CBOMCTBA,
3JIEKTPOOTPULATENBHOCTD U CPOACTBO K
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OK/IIK

Mopnyas/Pazgen/Tema

PesyabTaT 00yuenuns

THuNbI OLeHOYHBIX MEPONIPUATHI

3JIEKTPOHY XUMHUYECKUX JIEMCHTOB B
COOTBETCTBHE C UX JIICKTPOHHBIM
CTPOCHHUEM H TIOJOKCHUEM B
TIEPUOTMIECKON CHCTEME XUMHUUECKIX
sneMmenToB JI.U. MenpaeneeBay

Pazgen 2. Xumuueckue
peakunu

XapakTepu30BaTh THIIBI
XHMHUYECKHX pearkuuii

Kontposabsnas pa6ora
«CTpoeHuUe BelleCTBA M XUMUYECKHUE
peakuumn»

2.1

OK 01
OK 04

Tunsl XUMUYECKUX peaKiui

CocTaBIATh peakuuu
COEIMHEHUsI, Pa3IOKEHHUS,
oOMeHa, 3aMeICHHS,
OKHCITUTEBHO-
BOCCTaHOBUTENIbHBIE PEAKIIUH

1. 3amauu Ha coCTaBlIEHUE ypaBHEHUIN
peakuuit:

— COEJIMHEHMS, 3aMEIlIeHNS, Pa3lIoKEHHs,
obmMmeHa;

— OKHUCJIMTENILHO-

BOCCTAHOBUTEIBHBIX PEAKIIHH C
UCIIOIb30BAaHUEM METO/Ia 3JIEKTPOHHOTO
OanaHca.

2. 3agauu Ha pacyeT Macchl BellecTBa
wi 00béMa

T'a30B 110 U3BECTHOMY KOJINYECTBY
BEILlECTBa, Macce WK 00BEMY OJTHOTO U3
YYaCTBYIOLUX B PEAKIIUK BEILIECTB,
pacu€rsl

Macchl (00bEMa, KOJTMYeCTBa BEIIECTBA)
MPOJYKTOB PEAKIIMH, ECIIH OJTHO 3
BEILIECTB UMEET IIPUMECH

2.2

ONeKTpOIUTHIECKAS
JMCCOLMALINS M HOHHBIH
o0MeH

CocTaBisTh ypaBHEHUS
XMMHMYECKHX PEaKLUH HOHHOTO
oOMeHa ¢ yJacTHeM
HEOPraHNYEeCKUX BEIIECTB

1. 3amanus Ha cOCTaBJICHHUE
MOJICKYJISIPHBIX M HOHHBIX PEAKIUH C
y4acTUEM KHUCJIOT, OCHOBaHUM U COJIEH,
YCTaHOBJICHHE M3MEHEHUS KUCTOTHOCTH
cpezbl

2. JlabopartopHas pabota "Tumsl
XUMHYECKUX peakimn'

Pa3nen 3. Ctpoenue u
CBOIiCTBa HEOPraHUYECKUX
BelleCTB

HccaenoBathb CTpoeHue u
CBoOiicTBa HEOPraHuvYeCKuXx
BelleCTB

KontpoabsHas pa6ota
«CBOICTBA HEOPraHUYECKHX BEIIECTB)»
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OK/IIK

Mopnyas/Pazgen/Tema

PesyabTaT 00yuenuns

THuNbI OLeHOYHBIX MEPONIPUATHI

3.1

OK 01

Knaccudukars,
HOMEHKJIATYpa ¥ CTPOCHUE
HEOPTaHMYECKUX BEIECTB

Knaccuduimposats
HEOPTaHUYECKUE BEIECTBA B
COOTBETCTBHHM C UX CTPOCHUEM

1. Tect «HomeHnknatypa u Ha3BaHUe
HEOpraHMYEeCKUX BEIIECTB UCXOMS U3 UX
XHUMHYECKOH (POPMYITBI MITH COCTaBIICHUE
XUMHUYECKOH (hOpMYITBI UCX OIS M3
Ha3BaHU BEILECTBA 110 MEKAYHAPOIHON
W TPUBUAIILHOM HOMEHKJIIATYPEe.

2. 3agauu Ha pacyeT MacCOBOM J0JIU
(Macchl) XMMHYECKOT0 3JIeMEHTa
(coenuHenws) B MOJIEKyJIe (CMECH).

3. IlpakTuyeckue 3aaHus 1O
Kiaccu(uKanum, HOMEHKIIaType U
XUMHYECKAM (HOpMYyITam
HEOPraHMYECKHX BEIECTB pa3IMUHbIX
KJIACCOB.

4. TlpakTuyeckue 3aJaHus Ha
oIpeieNieHue XUMUYECKOH aKTUBHOCTU
BEIIIECTB B 3aBUCUMOCTH BHJIa
XUMUYECKOHN CBSI3U U TUIA
KPUCTAJIJIMYECKON PELIETKU

3.2

OK 01
OK 02

DU3UKO-XUMUYECKUE
CBOMCTBAa HEOPraHUYECKUX
BEILECTB

VYcraHaBIUBaTh 3aBHCUMOCTD
(PU3UKO-XMMHUYECKIX CBOWCTB
HEOPraHWYECKHX BELIECTB OT
CTPOCHUSI aTOMOB M MOJICKYI, &
TaKXKe THIA KPHUCTAUTHICCKON
PeILIeTKH

1. Tect «OCcOOCHHOCTH XUMHUCCKUX
CBOMCTB OKCHIOB, KHCJIOT, OCHOBAHMH,
aM(pOTEPHBIX THIPOKCHUIIOB U COJICID).
2. 3aaHus Ha COCTaBJICHUE YpaBHEHUN
XUMHUYECKUX PEAKIMH C ydacTHEM
MPOCTHIX M CIOKHBIX HEOPTaHUIECKUX
BEILIECTB: OKCHIOB METaJLIOB,
HEMETAaJIIOB U aM(OTEPHBIX JIEMEHTOB;
HEOPTaHMYECKUX KUCIIOT, OCHOBAaHUH U
aM(pOTEPHBIX THIPOKCHJIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEePU3YIOIINX UX CBOWCTBA U
CIOCOOBI TTOTYICHUSI.

3. [IpaKTHKO-OpHUEHTHPOBAHHBIE
TEOpEeTUIECKHE 3aJaHNsI Ha CBOWCTBA U
MOTyYCHNE HEOPTAHNIECKHUX BEIECTB

3.3

OK 01
OK 02
OK 04

Wnentuduxamnms
HEOPraHUYECKHUX BEIIECTB

HccnenoBaTh KaueCTBEHHbIE
peaKknmy HEOPTaHNIECKUX
BEILIECTB

1. [IpakTHKO-OpHUEHTHPOBAHHBIE 3aIaHU
IO COCTABJICHUIO XUMHUYECKIX PEaKIii ¢
yJacTHEM HEOPTaHWYECKHUX BEIIECTB,
UCIIONB3YeMBIX JUTA UX WACHTH(DHUKALIAN.
2.JIabopaTopHas pabota:
“UnenTndukanys HEOPraHTIECKAX
BEIECTB”

Pa3nen 4. Ctpoenue u
CBOHCTBAa OPraHUYeCKHX
BeLIeCTB

HccnenoBars cTpoeHne u
CBOHCTBA OPraHUYeCKHX
BellecTB

KontponbHas padora
«CTpoeHHeE U CBOICTBA OPraHUYeCKUX
BelecTB»
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Ne OK/IIK Monyas/Pasnen/Tema PesyabTaT 00yuenuns THuNbI OLeHOYHBIX MEPONIPUATHI
41 | OKO01 Knaccudukanms, crpoenne u |Knaccnpunuposars 1. 3amaHus Ha cocTaBIEHUE HAa3BaHUMN
HOMEHKJIATypa OpTaHUYECKUX | OpraHMYeCKHE BEIIECTBA B OpraHWYecKUX COEeTMHEHHUH 110
BEIIIECTB COOTBETCTBHH C UX CTPOCHHUEM | TPUBUAIBLHON M MEXyHapOIHON
CHCTeMaTH4YeCKO HOMEHKJIIAaType.
2. 3aaHus Ha COCTaBJICHUE MOJHBIX U
COKpAIIEHHBIX CTPYKTYPHBIX (hOpMYI
OpPraHMYeCcKUX BEUIECTB OTJENbHBIX
KJ1aCCOB.
3. 3amauu Ha onpeneneHne NpocTeniei
(hopMyIIBI OPraHUYECKOI MOJIEKYIIBI,
HCXOJI U3 3JIEMEHTHOT 0 cocTaBa (B %)
42 | OKO01 CBoiicTBa OpraHMYECKUX VYcTaHaBnuBaTh 3aBUCMMOCTh | 1. 3a7aHus Ha COCTaBIICHUE YpaBHEHUI
OK 02 COEAMHEHUM (PU3UKO-XMMHUYECKHX CBOMCTB  |XMMHYECKHX PEaKIHid C y4acTHEM
OK 04 OpraHWYecKHX BEUIECTB OT OpPraHMYecKUX BEleCTB HA OCHOBAHUH UX
CTPOCHUST MOJIEKYIT COCTaBa M CTPOCHHUSL.
2. 3aaHus Ha COCTaBJIEHHE YpaBHEHUN
XUMHUYECKUX PEAKLIMM,
WLTIOCTPUPYIOUIMX XUMUYECKHE
CBOICTBA C yUETOM MEXaHU3MOB
MPOTEKaHMUs JAHHBIX peaKkiuil 1
TEHETUYECKOM CBS3M OPTaHUYECKHX
BEILIECTB Pa3HbIX KIIACCOB.
3. PacdeTHble 331241 10 ypaBHEHUAM
peakLuii ¢ yuacTUEM OPraHUYECKUX
BEILIECTB.
4. JIabopatopHas pabota “IIpeBparenus
OpPraHU4eCcKUX BEILIECTB MPU
HarpeBaHun"
43 | OK 01 Unenruduxanus HccenenoBaTh kaueCcTBEHHBIE 1.IIpakTHKO-OpHEHTHPOBAaHHBIE 3aJaHUS
OK 02 OpPTaHMYECKUX BEIIECTB, UX |PEaKIMH OpraHMYECKUX IO COCTABJICHUIO XUMHUYECKHUX PeaKIiii ¢
OK 04 3Ha4YCHHE U IIPUMEHEHNE B COEIMHEHNN OTAEITBHBIX y4acTHEM OpPTaHHYECKUX BEMIECTB, B T.4.
OBITOBOI U KJ1acCoB UCIIOJIB3YeMBIX ISl UX MACHTU(QHKAINH B
MIPOU3BOJICTBEHHOM OBITY M IPOMBILITICHHOCTH.
JeSITeTPHOCTH YeIOBEeKa 2.JIabopaTopHas pabota:
“Unentrdukaiys opraHnIecKux
COEIMHEHNN OTAEIBHBIX KJIacCOB”
5 Paznen 5. Kunetnyeckne u | XapakTepu30BaTh BIUSTHHE
TepMOIUHAMHUYECKHe pa3Iu4HbIX (aKkTOPOB HA
3aKOHOMEPHOCTH pPaBHOBecHe H CKOPOCTh
NPOTEKAHUS XMMUYECKUX |XMMHYECKHX peaKkIui
peaxkuuii
5 OK 01 CKOpOCTh XUMHUYECKUX XapakTepr30BaTh BIUSHIE [IpakTHKO-OpHEHTHPOBAHHBIC
OK 02 peaxmwii. XuMudeckoe KOHIICHTPALIMH PEarupyOIuX | TeOPETHIECKIE 3aJaHMs Ha aHAIIH3

paBHOBecHe

BEILIECTB ¥ TEMIIEPATypHl Ha
CKOPOCTh XUMHYECKUX PEaKInit
XapakTepu30BaTh BIUSHNE
W3MEHEHHs KOHIICHTPAIN
BEILIECTB, PEAKLIUH CPEIbI 1
TeMITepaTyphl Ha CMEIIECHHE
XMMHYECKOTO PaBHOBECHS

(hakTOpPOB, BIUSIOIINX HA N3MEHEHHUE
CKOPOCTH XUMHWYECKOH PeaKmn.
[IpakTHKO-OpMEHTHPOBAHHBIE 33aHHS Ha
npuMmeHenne npuHnuna Jle-Illarense ams
HaXO0XKJICHNS] HAIIPABJICHHS] CMEIICHUS
PaBHOBECHSI XUMHUYECKOH PEeakuu 1
aHau3 (HaKTOPOB, BIMSIOIINX HA
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Ne OK/IIK Monyas/Pasnen/Tema PesyabTaT 00yuenuns THuNbI OLeHOYHBIX MEPONIPUATHI
CMEIIICHIE XUMUYIECKOTO PAaBHOBECHS
6 HccnenoBaTh HCTHHHBIE
Pa3nen 6. PacTBopnl PacTBOPEI € 32JaHHLIMHU
XapaKTePpHCTHKAMHA
6.1 [ OKO01 ITonsiTue o pactBopax Paznuuate uctuHHbIE pacTBOpHI | 1. 3a1aun Ha IPUTOTOBJIIEHUE PACTBOPOB.
OK 02 2. [IpakTHKO-OpHEHTUPOBAHHBIE
pacdeTHbIE 3aJ]aHusI Ha JIFCIIEPCHBIE
CHCTEMBI, UCTIONIb3YEMBIC B OBITOBOM U
MIPOHM3BOJICTBCHHOM JCATEIIEHOCTH
YeJoBeKa
6.2 [ OK 01 HccnenoBanue CBOWCTB HccnenoBath (usnko- JlabopaTopHas paboTa
OK 04 pacTBOpOB XUMHYECKHE CBOMCTBA “IIpuroToBieHne pacTBOPOB”
HCTHHHBIX PaCTBOPOB

Il | IpodeccuonalbHO-OpMEeHTHPOBAHHOE CoAep:KkaHNe (colep:KaHNe MPUKIATHOTO MOXYJIsI)

7 Pa3pen 7. OueHuBaTh MOCJIeACTBUSA 3ammra Keiica (c yueTom Oymyueii
Xumus B ObITY U OBLITOBOM 1 npo¢ecCHOHAIBHOM AeATeIbHOCTH)
NPOM3BOACTBEHHOI NPON3BOJACTBEHHOM
JAesITeTbHOCTH YeJI0BeKa JAeSITeJIbHOCTH YeJI0BeKa ¢

MO3ULMI IKOJIOTHYeCKOi
0e301acHOCTH
OK 01 Xumusi B ObITY U O11eHNBaTh MOCIEACTBUS Keiic (¢ yaerom Oymymeit
OK 02 MPOU3BOICTBEHHON OBITOBOI1 M MPOM3BOACTBEHHON | MpOdeCcCHOHANBHOMN esITENbHOCTH)
OK 04 IEITEILHOCTH YEJIOBEKA IEITENILHOCTH YEJIOBEKA C Bo3MOXHBIE TEMBI KEHCOB:
OK 07 MMO3ULIMH DKOJIOTrMIECKOMN 1. IMoTemieHue Kkaumara u
IIK 1.5 0€e30MacHOCTH BBICBOOOKJICHHE Ta30BBIX THAPATOB CO

JIHA OKeaHa.

2. Bynymue MatepHas i aBya-,
MAIlIMHO- ¥ TPUOOPOCTPOSHHSI.

3. HoBble MaTepuaibl IS COTHEYHBIX
Garapeii.

4. JlexapcTBa Ha OCHOBE PACTUTEIHHBIX
IpernaparoB
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