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HOACHUTEJBHASA 3AIINCKA

PabGouas mporpamma  00mieo0pa3oBaTeIbHOM  y4€OHOM  JUCIUTIIMHBI
OV.12 Xwumus pa3paboraHa Ha OcCHOBe TpeOoBaHuil  DenepanbHOrO
rOCy/IapCTBEHHOI0 CTaHAApTa CPEAHEro o0Iero oOpa3oBaHUs, MPEABIBISIEMbIX K
CTPYKTYPpE, COJIEP>KAHUIO U pe3yJibTaTamMm OCBOEHUSA y4eOHOT0
obuieobpazoBarensbHoro npeamera (PI'OC  COQO), yTBEpKIEH MNPUKA30M
Munncrepcta npocsemennst Poccniickon @eneparuu ot 12 asBrycra 2022 r.
Noe 732 «O BHeceHun wu3MeHeHUM B DenepalibHbli  TOCYAapCTBEHHBIN
oOpa3oBaTeNbHBIM CTAaHAAPT CpeAHEero oOIero o0pa3oBaHUS YTBEPKICHHBIN
[Ipukazom MunucrepcTtBa oOpa3zoBanus U Hayku P® ot 17 mas 2012 r. T413»
(3apeructpupoBano B MuHtocte Poccum 12 centsiops 2022 1. Ne 70034);
®denepalIbHOTO  rOCYIapCTBEHHOTO  00pa30BaTENLHOIO  CTaHAApTa  CPEIHEro
po(heCCHOHAIBHOTO  00pa30BaHUS (®roC CIIO), yrBepkaAEH MPHUKA30M
MunuctepctBa npocBenieHus: Poccuiickoit @enepanuu ot 17.08.2022 Ne 742 «O0
YTBEPXKJIEHUH (PeepaIbHOrO TOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAPTA
CpeIHEro po¢eCCUOHAILHOTO o0pa3oBaHUs» (Y CHEUAIBHOCTH
15.02.19 CBapo4HO€ IPOU3BOACTBO.

Pabouas nporpamma OVYJ1.012 Xumus coctaBieHa Ha OCHOBE MPUMEPHOMN
paboueit mporpamMmbl 00111€00pa30BaTEIHLHON YUEOHON AUCIUTIIMHBL « XUMUSD) IS
npoecCHOHANIbHBIX 00pa30BaTeNbHBIX OpraHu3zaiuii, paspadoranHoir OI'BOY
JIIO  «MHcTuTyT pa3Butus 0po(ecCHOHAIBHOTO  O0pa3oBaHMs», MNPOPUIb

oOyuenus: TexHuueckuid; mportokon Neld4 ot 30 HosiOps 2022r., Ha OCHOBE
denepanpHOll  00pa30BaTEIBPHOM IPOTrpaMMBbl  CpeaHero oOIero obOpa3oBaHMs,
YTBEPKAEHHOW TMpuKazoM MuHucrepctBa mnpocsemenuss PO ot 18.05.2023 r.,
Ne371, Konnenumu npemnoiaBanus 00IIe00pa30BaTENbHBIX JAUCHUILIMH C y4ETOM
podeCCHOHANILHOW HAIPAaBIEHHOCTH TPOTPaMM CPEIHEro Mpo¢ecCHOHAILHOTO
oOpa3oBaHMsl, peaqu3yeMbIX Ha 0a3e OCHOBHOTO 00IIero oOpa3oBaHuUs,
MunncrepctBoM npocsemienust Poccuniickoii @eneparuu ot 30 anpens 2021 r.,
Ne P-98; ¢ yuérom Paboueii mporpammel Boctiutanusi OI'AIIOY CIIK.

Pabouas mporpamma OV]/[.12 Xumusi peanusyerca ¢ y4€toM mpodums
MOJIy4aeMOro npodheccuoHaIbHOTO o0Opa3oBaHusl. [Tpodeccuonanbhas
COCTaBJISIIONIAS TUCIUIUIMHBI PEATU3yeTCsl B MPUMEHEHUH COBOKYITHBIX 3a/IaHUN
XUMHYECKOTO, JKOJOTHYECKOTO0, MaTeMaTHYeCKOTO COJACPKaHUS C  IENBIO
po(ecCHOHAILHOM IMOATOTOBKH I10 CTICIIHATLHOCTH.



HauMeHoBanue teM
JUCIHHMILINHBI

MeskaucuunJInHAPHas CBSA3b €

mucouminaamu OI1 u IIM

HN3yyaemblie TeMbI
aucounnd OII u IIM

CrpoeHue aToMOB
XUMHYECKHX
AJIEMEHTOB | MPUPOA
XHUMHYECKON CBSI3U

OI1.07 MarepuanoBeieHne

CrtpoeHue BelecTna

MJIK.01.01 TexHomorus
CBapOYHBIX paboT

BbimosiHeHHE CBApOYHBIX
pabot

THIIBI XUMHUYECKUX
peakuuii

OI1.02 Oxpana Tpyna

OcHOBBI IOXKapHOUI
0€301I1aCHOCTH

OI1.10 Texnomornueckue
IIPOLIECCHI B MAIITMHOCTPOCHUHT

JIuTeliHoe IPOU3BOACTBO U €ro
POJIb B MAIIMHOCTPOCHHUHU.
O0paboTKa JaBICHHUEM.
Tepmuueckast 00paboTKa,
CYUIHOCTh U Ha3HAuYCHHE

DIIEKTPOAUTHIECKAS
JICCOIMAIINS ¥ MOHHBIN
oOMeH

MJIK.05.01 Texnuka u
TEXHOJIOTHUS PYYHOH JyrOBOU
CBapKH (HaIJIaBKU, PE3KN)
MIOKPBITBIMH 3JIEKTPOAAMHU U
ra3oBOM CBApKH

TexHrUKa 1 TEXHOJIOTUA
PY4YHOH AYrOBOM CBapKu

CKOpOCTh XMMUYECKUX
peakuuii. XuMHU4eCKOe
paBHOBecCHE

MJIK.03.01 ®opmbl 1 METOABI
KOHTPOJISI KAYeCTBA METAJJIOB U
CBapHBIX KOHCTPYKLIUN

Kanunnspasie MmeToabl
KOHTPOJISI CBapPHBIX
COeIMHEHUN

PactBops!

M/IK.03.01 ®opmbl 1 METOIBI
KOHTPOJIS Ka4e€CTBa METAJJIOB U
CBAapHBIX KOHCTPYKIUHI

KonTpose HEnpoHuaemocTu
CBAPHBIX COCAUHEHUN

Crpoenue u cBOMCTBa
HEOPTraHUYECKHUX
BEIIICCTB

OI1.02 Oxpana Tpyaa

3amuTa yenoBeka OT BpeIHbIX
Y OITaCHBIX TIPOU3BOJICTBEHHBIX
(hakTOpOoB.

MeTo/IpI ¥ CpeICTBA 3AIIUTHI

OI1.06 Texanueckas MEXaHUKA

COHpOTI/IBHeHI/Ie MaTCcpHraJioB

OI1.07 MarepuanoBeneHre

JanexTpukH.
[TorynpoBOIHUKH.
IIpoBoiHUKM.

MarauTHble MaTepHabl.
KoHCTpyKIIMOHHBIE METAUIBI U
CIUIaBBI

OI1.10 TexHoornueckue
MPOLIECCHI B MAIITMHOCTPOCHU U

JInTeliHoEe IPOU3BOICTBO U €r0
POJIb B MAIIMHOCTPOEHHH.
O06paboTKa JaBICHUEM.
Tepmuueckas 06paboTKa,
CYIIHOCTh U Ha3HAUCHHE

MJIK.01.01 Texnonorus
CBapOYHBIX paboT

BrimonHeHne cBapoyHBIX
pabot

MJIK.02.01 OcHOBBI pacuera u
IIPOEKTUPOBAHMSI CBAPHBIX
KOHCTPYKIHUH

CBapHbI€ COEeTMHEHHUS U IIBbI

CrtpoeHnue u cBOMCTBa
OpTraHNYCCKUX BCIICCTB

MJIK.01.01 Texnonorus
CBapOYHBIX paboT

TexHomorus ra30BoM CBapKu




1. OBIIASI XAPAKTEPUCTHUKA PABOYEN MPOT'PAMMBI OV ]I «XUMUS»

1.1. MecTO0 AUCUMILUIMHBI B CTPYKTYpe OCHOBHOII mpodeccuoHAIbLHOM
o0pa3oBaTe/IbHOI MPOrPaMMbI

O6mieoOpa3oBaTenbHas AUCHMIUIMHA «XUMUS» H3ydaeTca Ha 0a30BOM
ypoBHE B  00mieo0pa3oBaTeIbHOM IMKIE Y4eOHOro IUlaHAa  OCHOBHOM
npodeccruonanbHO 00pa30BaTEIHLHON MPOTPAMMEI.

ConepxaHve AUCHUIUIMHBI «XHUMHS» BKJIOYaeT 0a30Bbld MoOayib (6
pazznenoB) W npukiaaHo Moxaynb (1 paszgen), BKIIOYAIOMMNA TPAKTUKO-
OpPUEHTHUPOBAHHOE COCPKaHNE JaHHOW MPOGECCHH WK CTICITHATEHOCTH.

[IpuknagHoi MOAYJIb BKIIOYAET OJWH pazfen 7 «Xumus B OBITY U
MPOU3BOJICTBEHHON JEATEIbHOCTH 4YEJOBEKa» W peallu3yercsd Ha Marepuane
KEMCOB, CBS3aHHBIX C JKOJIOTMYECKOW O€30MacHOCTBbIO M OIEHKOW MOCIEACTBUMN
OBITOBOM U MPOU3BOJACTBEHHOW JEATENBHOCTH, MO OTpaciisiM  Oyayuieit
po¢eCCUOHATIBHON JIEATEIIbBHOCTH 00yJarOIUXC .

1.2. HeJib ¥ NJIAHUPYeEMbIe Pe3yJabTAThl 0CBOEHHS TMCUUIINHBI:
Lenbro TUCHMIUIMHBI SBJIsICTCS (DOPMUPOBAHKE Y CTYACHTOB MPEICTABICHUS
0 XMMHUYECKON COCTaBJISIONIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa KaK OCHOBBI
NPUHATHS  PEIICHHWH B JKU3HCHHBIX W IPOM3BOJCTBEHHBIX  CHUTYaIlUsX,
OTBETCTBEHHOTO MOBEJCHUS B MPUPOIHOU Cpejie.

3ajauM JUCUUIIMHBI:

1) cdopmupoBaTh TMOHMMAaHUWE 3aKOHOMEPHOCTEM TMPOTEKAHUS XHUMHYECKUX
IIPOLIECCOB U SIBJICHUW B OKPYXAKOLIECH Cpele, LUEJOCTHOM HAYYHOW KapTHUHBI
MHpa, B3aUMOCBSI3H 1 B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUThb YMEHHUSA COCTABJISITH (POPMYIJIBI HEOPTaHUYECKHX W OPTraHUYECKHX
BEIIECTB, YPAaBHEHMS] XUMHUYECKHX pEaKIUi, OOBSACHATb HUX CMBICIH,
HMHTEPIPETUPOBATH PE3YJIbTAaThl XUMUUECKUX IKCIIEPUMEHTOB,;

3) cdopMupoBaTh HaBBIKU IPOBEICHUS MPOCTEHIIINX XUMHUYECKUX
AKCIIEPUMEHTAJIBHBIX MCCIIEOBAaHUN C COONIOACHUEM IpaBuil 0e30IacHOro
oOparieHus ¢ BeIiecTBaMu 1 JIa0OpaTOpHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHUS WHCIOJIH30BaTh HH(POPMAIMIO XUMHUYECKOTO XapakTepa u3
Pa3JIMYHBIX UCTOYHUKOB;

5) chopMupoBaTh yMEHHUSI MPOTHO3UPOBATH MOCIEACTBUS CBOCH NEATEIHHOCTH U
XUMUYECKUX TPUPOTHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIIECCOB;

6) cdopmMupoBaTh MOHMMAHUE 3HAYUMOCTH JTOCTHIKCHHM XHMHYECKOW HAyKU U
TEXHOJIOTUH VISl pa3BUTHUS COIMATILHON 1 TTPOU3BOJICTBEHHOM cdep.



Pe3ysabTaTrsl 0cBOeHUS 00111€00pa30BaATEJIbHOM TUCHUILIMHBI « XUMHs» B c00TBeTCTBHH ¢ PI'OC CIIO wm Ha ocHoBe ®I'OC COO

Kon u IL1anupyemble pe3y IbTaThl 0CBOEHHS! AU CIUILIHHbBI

HAHMeHOBaHHe

(popmupyembIx

KOMIIETEeH U O6mme’ JIMcuunInHApHBIE

OK 01. B 4acTH TPyI10BOr0 BOCIHTAHUS: - BHaZeTh CHCTEMOHM XMMHYECKHX 3HAHMil, KOTOpas BKIIOYAET:

Bribupars - TOTOBHOCTh K TPYAy, OCO3HAHHE IIEHHOCTH | OCHOBONOJATAIONINE HOHATUS (XMMUYECKHIl 2JIEMEHT, aTOM, 2JIeKTPOHHAS

cr1oco0bI MacTepcTBa, TPYA0TI00HE; 000/I0YKa aroMa, S-, p-, O-37TeKTpPOHHBIE OpPOMTANM aTOMOB, HOH,

PCHICHIA 33149 | . ro1oBHOCT, K  AKTHBHOH  JEATEIHHOCTH | MOJEKYJIA, BAIEHTHOCTh, 3JEKTPOOTPHIATEILHOCTh, CTENEHb OKMCIICHHS,

IPOPECCHOHAND" | 1oy yonorMIecKoii H COMATLHON HATIPABICHHOCTH, | XHMUYecKas CBS3b, MONb, MONADHAS Macca, MOJADHEIT — 0ObeM,

HoH CIIOCOOHOCTh ~MHHUIIMMPOBATh, IUIAHMPOBATh M | YIJIEPOIHBIA CKeleT, (YHKLIMOHANbLHAS TPYINA, pajukal, H30MepHs,

ACATCILHOCTH CaMOCTOSTENFHO BBINONHATh TAKYIO JESATENBHOCTD; | H30MEpPBI, TOMOIOTMYECKUIA Psijl, FOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPOI- 1

TIPUMCHUTCIIBHO | MHTEpec K Pa3IMYHBIM chepam | a30TcolepKalMe COEIAUHEHUs, OWOIOTMYECKH aKTUBHBIE BEIIECTBA

K pasitiiHbIM npo(hecCUOHANTBHOM JesTeNbHOCTH, (YTIIeBOMBI, KHMpBI, OEIKH), MOHOMEp, MOIMMEP, CTPYKTYPHOE 3BEHO,

KOHTCKCTaM OBj1ajieHNe  YHHMBEPCAIbHBIMHM  y4eGHBIMH | BHICOKOMOIEKYIISAPHBIE COENMHEHHS, KPUCTAIUIMYECKAS DENIETKA, THIIBI
03HABATEILHBIMH IECTBHSIMH: XHUMUYECKHX PEaKIMi (OKHCIHTENBHO- BOCCTAHOBHTENBHEIE, HK30-U
a) 0a30BbIe JIOTHYEeCKHE JeiiCTBHUSI: SHIO0TEPMUYECKHE, PEaKLMd MOHHOTO OOMEHaA), pacTBOP, SIEKTPOIHTEHL,
- CaMOCTOATEIHLHO dbopMymHIpoBaTh ¥ | HEONEKTPOIUTEI,  DIEKTPONMTUYECKAas  JUCCOLMALMS,  OKHCIMTENb,
aKTyalmu3HpoBaTh NPOONEMY, pacCMaTpHUBaTh €€ | BOCCTAHOBUTENb, CKOPOCTh  XHMUYECKOW  peaklMM, XMMHYECKOE
BCECTOPOHHE; paBHOBecHE), TEOPUM U 3aKOHBI (T€OpUs XHMHYECKOTO CTPOEHHS

- YCTaHABIIMBATh CYIICCTBCHHBIN TNPU3HAK WIH
OCHOBAHHUA JIA CpaBHeHI/Iﬂ, KJ'IaCCI/I(bI/IKaHI/II/I nu
00001IeHHS;

- OmpeiessATh LENH JCeSITEIbHOCTH,
napamMeTpbl U KPUTEPUHU MX JIOCTUKCHUS;

3aJaBaTb

oprannueckux BemecTB A.M. BytnepoBa, Teopusi 3MeKTPOIUTHUECKOM
auccounanuu, nepuoandeckuit  3akoH .M. MenaeneeBa, 3akoH
COXPAaHEHHUS MacChl), 3aKOHOMEPHOCTH, CHMBOJHYECKHH S3BIK XUMUH,
(hakTONMIOTMUECKNE CBEIEHUS O CBOWMCTBaX, COCTaBe, TOJYYCHHH U
0e30MacHOM  UCMOJb30BAaHUM  BAXKHEHIIMX  HEOPraHUYECKUX U
OPraHNU4YC€CKUX BCIICCTB B 6I>ITy u HpaKTquCKOfI JACATCIBbHOCTH YCJIOBECKaA,

! YKa3bIBaKOTCA IMYHOCTHBIE U meTanpegmeTHble pesynbTaTbl 3 PrOC COO (B nocnegHen pegakumm ot 12.08.2022) B oTrnaronsHol popme, popmmpyemsbie
obLweobpasoBaTeIbHONAMCLUUNANHOMN
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- BBIABIIATH 3aKOHOMEPHOCTH M IPOTHBOPCUHS
BpaCCMaTpUBACMBIX SIBJICHUAX

- BHOCHUTb KOPPEKTHUBBI B JEATEIbHOCTb,
OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHUBATh PUCKH MOCJICICTBUN ACITCILHOCTH;
- pa3BUBATh KpCaTHuBHOC MBIIIJICHUEC npu
PEIICHUKU3HEHHBIX TTPO0JIeM

0) 0a30BbIe HCCIeN0BaTEIbCKUE AeHCTBUSA:

- BIIAJETh HaBBbIKAMHU yueOHo-
HCCIIEN0BATENbCKON 51 MIPOEKTHOM
NesITeIbHOCTH, HaBBbIKAMU paspenieHus
pooem;

- BBIABJIATH NPUUYMHHO-CJICACTBEHHBIE CBSI3U U
aKTyaJII/I3I/IpOBaTI> 3anat1y, BBIABUT'AaThb FI/IHOTCSY
€€ pElIeHMs, HaXOJIWUThb AapryMeHThl s
JI0KA3aTeNIbCTBA CBOMX YTBEPXKICHUI, 3a/1aBaTh
MapaMeTpbl U KPUTEPUU PEIICHUS,

- aHaJII/I?;I/IpOBaTI) HOJIYLIGHHI)IG B X0I¢€ peHIeHI/ISI
3a1a4uu pe3y.]II)TaTI)I, KpI/ITI/ILIeCKI/I OIICHUBATh UX
JIOCTOBEPHOCTh, ITPOTHO3UPOBATh M3MEHEHUE B
HOBBIX yCJ'IOBI/IﬂX;

- YMETh IEPEHOCHUTH 3HAHUSI B ITIO3HABATEIIbHYIO
Y TIPAKTUYECKYIO0 00JIaCTH KU3HEACATEIHbHOCTH;
- yYMeTb HMHTErpUpOBaTh 3HAHUA U3 PA3HBIX
MpeIMETHBIX o0acTel;

- BBIBUTaTb HOBBIE UJEH, MpeasaraTh
OpI/IFI/IHaHBHI)IG IIOAXOAbI 1 peHIeHI/ISI;

- CIIOCOOHOCTh HMX HCIIOJIb30BaHUS B
MMO3HaBaTENbLHOU u COITMAJILHOM
MpaKTUKE

- YMCTb BBIABJIATE XapaKTEPHBIC IMIPHU3HAKNW U B3aMMOCBA3b U3YYCHHBIX
HOHSITHfI, IMPUMCHATL COOTBCTCTBYIOIIUC TIIOHATUA IIpU OINKWCAaHHUU
CTPOCHHUA 1 CBOMCTB HCOPraHNUYCCKUX W OPraHnMYCCKHUX BCHICCTB U HX

MpEBpaIICHUI; BBIABIATH B3aUMOCBSI3b XMMHUYECKMX 3HAHUH C
MOHATUAMH W TPEJCTABICHUSAMH JPYIHMX €CTECTBEHHOHAYUYHBIX
MPEAMETOB;

- YMEThb HCIOJb30BaTh HAMMEHOBAHUS XUMHUYECKHUX COEIMHEHUU
MEXKIYHAPOAHOTO COK3a TEOPETUYECKOW M MPUKIAAHOM XUMHH U
TPUBHAJIbHbIE HA3BaHUA BAXKHEWIINX BEIIECTB (STUJICH, AalleTUJICH,
[IIMLEPHUH, PeHON, popMalIbIeru]l, YKCYCHasi KUCIIO0Ta, TJIULUH, YTapHbIHA
ra3, yrjIeKUuciblii ra3, aMMUaK, raiieHasi U3BeCTh, HEralleHas W3BeCTb,
MUThEBAsl COJAa U JIPYrHX), COCTAaBIATH (POPMYJIbI HEOPraHUYECKUX U
OpPraHMYECKUX BEUIECTB, YPAaBHEHUS XUMHUYECKHX pPEaKIUi, OObICHATH
UX CMBICJ;, IIOATBEPKIATh XapakTEpHblE XHMMHYECKHUE CBOWCTBA
BEILIECTB  COOTBETCTBYIOUIMMHU  SKCHEPUMEHTAMHM W 3aMUCAMHU
YpaBHEHUN XUMHUYECKUX PEAKIINN;

- YMETh YCTaHaBJIMBATh MPHUHAIIEHKHOCTh U3YUEHHBIX HEOPTAaHUUECKUX
U OpraHMYEeCKHX BEUIECTB K OIpPEACIICHHBIM KjaccaM M TIpyIIaM
COCIMHEHMM, XapaKTepU30BaThb MX COCTAaB U BaXHEHIIUE CBOMCTBA;
ONpeNeNIATh BHJIBI XUMHUYECKUX CBs3€il (KOBaJeHTHas, HOHHas,
METaJlJIN4ecKasi, BOJOPOAHAs), THUIBI KPHUCTAUIMYECKUX PELIETOK
BEIIECTB; KIACCU(PUIIMPOBATh XUMUYECKUEPEAKIINH;

- chopMHUpOBATh TPEACTABJICHHUSI: O XHUMHYECKOH COCTaBISIONICH
€CTECTBEHHOHAyYHOW KApTUHBI MHUpPA, pPOJIM XHMHHM B IO3HaHWUH
SBJIGHUH TpUpOJbl, B (OPMHUPOBAHUU MBIIJICHUS U  KYJIbTYpbI
JUYHOCTH, €€ (YHKUMOHAIbHOM TI'paMOTHOCTH, HEOOXOAMMOM st
pelleHrs TMPaKTUYECKUX 3aJad M IKOJOTHYECKM OOOCHOBAHHOTO
OTHOILLEHUS K CBOEMY 3/I0POBBIO U IIPUPOIHOM CPELE;

- yMeTh TMPOBOJUTH pacyeTbl MO0 XHUMHUYECKUM ¢opMylaM U
YpaBHEHMSAM XMMHUYECKHX PpEaKIUil ¢ HCIOJIb30BaHUEM (DU3NYECKHX
BEJINYUH, XAPAKTEPU3YIOIIMNX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHbIE YCJIOBHUS) T'a30B, KOJHMYECTBA BEIIECTBA;
WCIOJIb30BaTh CUCTEMHbIE XUMUYECKHE 3HAHUS Ul IPUHATHUS pelIeHUI
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B KOHKPETHBIX XU3HCHHBIX CUTyalluAaX, CBA3aHHBIX C BCIICCTBAMH U HUX
IMIPUMCHCHUCM

OK 02.
Hcnonb3oBars
COBpPEMEHHbIE
cpeacTBa
MOMCKa, aHaIu3a
u
UHTEpIIpEeTaluu
UHPOpPMALIUHU U
nHpopmaIoH-
HBIC TEXHOJIOTUU
TUIS
BBITIOJTHCHUS
3a/1a4y
npodeccuoHalb-
HOI
JESITEIIBHOCTH

B 00s1acTH LIEHHOCTH HAYYHOT'0 MO3HAHUSA:

- c(hOpMUPOBAHHOCTH MUPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUSI HAyKM M OOILECTBEHHOW MPaKTUKH,
OCHOBaHHOTO Ha nanore KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJITYPHOM MUDE;

- COBEPIICHCTBOBAHNUE SI3BIKOBOM 51
YUTATEIbCKOM  KYJIbTYpbl  Kak  CpeICTBa
BSaI/IMOZ[ef/'ICTBI/ISI MCXKAY JIOAbMU W ITIO3HAHHA
MHUpA;

- OCO3HaHUE LIEHHOCTHU Hay4HOU
JESATEIbHOCTH, T[OTOBHOCTh  OCYUIECTBIISThH
IIPOEKTHYIO u HCCIIEA0BATEIBCKYIO

JesITebHOCThUHIMBUAYAJIBHO U B TPYIIIIE;
OBiajeHne YyHUBEpPCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJILHBIMHU 1CHICTBUAMM:

B) pa6ora ¢ nndopmanmeii:

- BJaJeTh HaBBIKAMU MOJIY4YEHUs MHPOpPMALUU
13 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSTEIIHHO

OCYILECTBIATh TIOUCK, aHaus,
CUCTEMAaTU3alNI0 u MHTEpIIpETALNIO
uHpOpMallUM  PA3JIMYHBIX BUAOB U  (QopM
MIpe/ICTaBJICHMUS;

- co3JlaBaTh TEKCTHI B pa3iHuYHbIX (popmarax c
y4eTOM Ha3zHayeHHs MHGPOpMallMU U LEJIeBOU
ayTUTOPUH, BHIOMpas ONTHUMAIBHYIO (opmy
MIPEACTABJICHUS U BU3YyaJIU3alNH;

- OLICHMBaTh JIOCTOBEPHOCTH, JIETUTUMHOCTH
nH(popMalluK, €€ COOTBETCTBUE IPABOBBIM U
MOPaJIbHO-ITHYECKHM HOpPMaM;

- yMeThb IUIAHUPOBAThb M BBIMOJIHATh XUMHUYECKHH OSKCIIEPUMEHT
(mpeBpallieHrsT OpraHUYECKUX BEIIECTB MPU HArpEeBaHUM, TOJYUYCHUE
STWJIIEHA U MW3y4YeHHE €ero CBOMCTB, KauyeCTBEHHbIE peakluu Ha
QIBJICTH/IBI, KpaXxMall, YKCYCHYIO KHCJIOTY; JIeHATypamus OCIKOB IpH
HarpeBaHuu, IBETHbIE PEaKluu OENKOB; MPOBOAUTH PEAKIUU HOHHOTO
oOMeHa, OIpeeNsaTh Cpey BOJAHBIX PACTBOPOB, KAUECTBEHHBIC PEaKIIUU
Ha cynbdar-, kapOOHAT- W XJIOPHUI-aHHUOHBI, HAa KAaTUOH aMMOHMS;
pemarh AKCIEpUMEHTANbHBIE 3aJadyd 1o TeMaM "Mertamisl" u
"Hemertamnsl'") B COOTBETCTBUU C IPaBUJIAMH TEXHUKH O€30MaCHOCTH
npu oOpalieHuu C BEUIECTBAMU U JAOOPATOPHBIM 00OPYIOBAHUEM;
MPEICTaBIATh PE3yabTaThl XUMHUYECKOIO JKcrIepuMeHTa B (opme
3alMCH YPAaBHCHHH COOTBETCTBYIOIIUX pEakiuii u (GopMynupoBaTh
BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

- YMETh aHAJIM3UPOBATHh XUMHYECKYI0 HH(POPMALHIO, MOITYYaEMYyIO W3
Pa3HBIXMCTOYHUKOB (CpeCTB MaccoBoi nHGopMaluu, cetb UHTEepHET U
Apyrue);

- BJAJAECTh OCHOBHBIMU METOJaMU HAyYHOI'O IIO3HAHUS BEILIECTB U

XUMUYECKUX sIBJICHUN (HAONIOJCHHE, W3MEpPEeHHUE, OSKCIEPUMEHT,
MOJIETTUPOBAHUE);
- YyMETh TMPOBOJAUTH pacyeThl IO XHUMHUYECKHUM QopMylnamM H

YpaBHCHUAM XUMHYCCKUX peaKI_II/II\/’I C HCIIOJIBb30BAaHUEM (1)I/I3I/I"ICCKI/IX
BCJIMYMH, XapaKTCPpU3YIOIINX BEIIECCTBa C KOJNYCCTBCHHOM CTOPOHBI:
MacCcChl, o0bema (HOpMaJ'IBHBIC YCJ'IOBI/IH) ra3oB, KOJIHMYCCTBA BCIICCTBA,
HCII0JIb30BAaTh CUCTEMHBIC XUMUUYCCKUEC SHAHUA I IPUHATHUA peHICHI/Iﬁ
B KOHKPCTHBIX KU3HCHHBIX CUTYAIIUAX, CBA3AHHBIX C BCIICCTBAMH U UX
MNPUMCHCHUCM




- HCIIOJIB30BaTh CPEACTBA I/IH(i)OpMaI_II/IOHHBIX n
KOMMYHHKAIIUOHHBIX TEXHOJIOTUM B peIICHUN

KOTHUTHBHBIX, KOMMYHHKATHUBHBIX
U OpPraHM3allMOHHBIX 3a/Jad € COOJII0JIEHUEM
TpeboBaHUM SPrOHOMUKH, TEXHUKHU

0€30MaCHOCTH, TUTHEHBI, pecypcocOepexeHus,
NPaBOBBIX M OTHYECKHX  HOPM, HOPM
nH()OPMAIIMOHHON O€30MaCHOCTH;

- BJIQICTh HaBBIKAMH PACIIO3HABAHUS U 3aIUTHI
nHpopManuy, THPOPMALMOHHON 0e30acHOCTH
JMYHOCTH;

OK 04.
OddexTuBHO
B3aUMO/ICHCTBO-
BaTh U
paboTath B
KOJIJICKTHBE U
KOMaH/Ie

- TOTOBHOCTBH K CAMOPAa3BUTHIO,
CaMOCTOSTEIILHOCTH ¥ CaMOOIIPEICIICHHUIO;

- OBJIa/ICHUE HaBbIKaMH y4eOHO-
HCCIIEA0BATEIIbCKOM, MPOSKTHON U COITMATIbHOU
JeSTEILHOCTH,

OBiajeHne yHHMBePCAJIbHBIMH
KOMMYHUKATHBHBIMU JIEHCTBUSIMH:

0) COBMeCTHAas 1eITeJIbHOCTD.

- TOHWMAaTh H WCIIOIH30BAThH
MPEeUMYIIeCTBAa KOMAHIHON M WHAWBHYyaTbHOU
paboTHI;

- MPUHUMATH 1enu COBMECTHOM
JeSTEILHOCTH, OpPraHHU30BHIBATH "
KOOPJIUHHUPOBAThH JEHCTBUS IO

ee JOCTIDKEHUIO: COCTaBIAThL TIIJIaH JIEUCTBUIA,
pacmpenenatb pold € Y4eTOM  MHEHUH
Y9aCTHUKOB 00CYKJIaTh Pe3yIbTaThl COBMECTHOM
paboThI;

-  KOOpPAWHHPOBATh W BBINOJNHATE PaboOTy
YCIOBUSAX pealbHOTO, BUPTYaIbHOTO

Y KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHSI,

- OCYIIECTBISITh MO3UTHBHOE CTPATETMUECKOE

- YMETb IJIAHUPOBATH U BBIMOIHATH XUMHUYECKUH SKCIIEPUMEHT
(IpeBpareHust OpraHNYecKrX BEUIECTB IPU HArPEBaHUH, MTOTyYCHHE
STHJICHA W W3Y4YEHHWE €ro CBOWCTB, KayeCTBEHHBIE pPEaKIWW Ha
aNbJIeTH/Ibl, Kpaxmall, YKCYCHYIO KHUCIIOTY; JeHaTypaius OeIKoB Mpu
HarpeBaHWH, IIBETHBIC PEAKIMU OENKOB; MPOBOJUTH PEAKIIMA HOHHOTO
oOMeHa, ONpeeNaTh Cpely BOJAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMU
Ha cynb(dar-, kKapOOHAT- U XJOPUA-aHUOHBI HA KATHOH aMMOHUS;

pemarh SKCHEpUMEHTAIbHBbIE 3afaud 1o TemaMm "'Mertamisl" U
"Hemeranmsl") B COOTBETCTBUU  C IpaBUJIaMU TEXHUKHU
0e30macHOCTH MpH  OOpallleHMH ¢ BeIleCTBaMM M J1a0OpaTOpHBIM
00opy/oBaHUEM; MPEACTABIATh PE3YIbTaThI

XMMHAYECKOTO  OJKCIIepuMeHTa B ¢GopMe  3amicH  ypaBHEHUH
COOTBETCTBYIOLIMX peakuuil U GopMyIupoBaTh BBIBOJBI HA OCHOBE 3THUX
pe3yJIbTaToB
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MOBEICHUE B Pa3IMYHbIX CUTyalusx,
MPOSIBIISATE TBOPYECTBO U BOOOpakeHUE, OBbIThH
MHUIUATUBHBIM

OBaanenue YHHBEPCAJIbHbIMH
PeryisiTHBHBIMH 1€ CTBUSIMU:

r) NIpUHATHE ce0sl U JPYrUX JIOIeii:

- NpPUHUMATh MOTHUBBI M apryMEHThl JIPYrHX
JIIOJIeH MIPU aHAJIM3€ Pe3yIbTaTOB ACSATEIbHOCTH;
- TIpu3HaBaTh CBOE IMpPaBO U IMpPaBO JAPYTUX
JIFOJICH HaA OIIUOKU,

- pa3BUBaTh CIOCOOHOCTh IOHUMAaThb MHUpP C
TIO3UIINH JIPYTOTO YEJIOBEKA;

OK 07.
ConencTBoBaTh
COXpaHEHHIO
OKpY>Karoleu
cpebl,
pecypcocbepe-
JKCHHIO,
MPUMEHSATH
3HaHUs 00
W3MEHEHHH
KJIUMara,
TIPUHITUTIBI
OepexIINBOTrO
MIPOU3BOCTBA,
3¢ exTUBHO
JICUCTBOBATH B
Ype3BBIYANHBIX
CUTYaLUSIX

B 00/1acTH 3K0JI0rHY€CKOT0 BOCIIUTAHMS

- c(OpMHUPOBAHHOCTh 9KOJIOTMUYECKOMN
KYJIbTYpbl, IMOHMMAHHUE BIIUSHUS COLIMAIBHO-
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE
MPUPOJHON M COLMAIBHOM Cpelbl, OCO3HAHHE
1J100aJIbHOTO Xapakrepa HKOJIOTUYECKUX
npobiuem;

- IUIAHUPOBAHWE M OCYIIECTBJIEHUE JCHUCTBHI
B OKpYXKAlOLIEHl cpele Ha OCHOBE 3HAHMSA
LeJIeN yCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

- aKTUBHOE HENPUATHE NEHCTBUHN, IPUHOCAILINX
BpEJl OKpPY>KAIOIIEH cperie;

- YMEHUE MPOTrHO3UPOBATH HEOIArONPUATHBIE
9KOJIOTMYECKHE MOCIIEACTBUS
NpeANPUHUMAEMBIX JCHCTBUN, MPEAOTBpalIaTh
UX;

- pacIIIpeHNE ONBITA AESITEIbHOCTU
9KOJIOTMYECKOI HaIllpaBJI€HHOCTH;

- OBJIAJICHUE HaBbIKaMU yueOHO-
HCCIIEIOBATENIBCKOM, MPOEKTHOM W COIMAJIbHOU
JESITEIBHOCTH.

chopMHUpPOBATH PECTABICHUS: O XUMHUUECKON COCTABIISAIOIIEH
€CTeCTBEHHO-HAyYHOH KapTHHbI MHpa, pOJM XHUMHUM B IO3HAHUM
SIBJICHUH PUPOABI, B POPMUPOBAHUM MBILUIEHUS U KYJIbTYphl JMYHOCTH, €€
(YHKIMOHAIBHOM ~ TpPaMOTHOCTH,  HEOOXOAMMOM  Ais  pelIeHus
NPaKTHYECKUX 3a7ad M DKOJIOTMYECKHM OOOCHOBAHHOTO OTHOLIEHUS K
CBOEMY 3/10pOBBIO U IIPUPOIHON CpeAe;

- yMeTb COOJII0AaTh MpaBUJIa SKOJOTMYECKU LIEIeCO00pa3HOro MOBEICHUS
B OBITYy M TPYINOBOM JAEATEIBHOCTH B LEISIX COXPAaHEHHsS CBOEro
3I0pOBbS M OKpYXKaloOIEeHd NPUPOJHOM Cpelbl; YYHUTBIBATH OMACHOCTh
BO3CHUCTBUS HA XXHMBbIE OpPraHW3MbI OIPEAETCHHBIX BEIIECTB, MOHHUMAs
CMBICI IOKAa3aTels NPeAeIbHON TOMYCTUMON KOHIIEHTPALUH;

- YMEThb MpPOTHO3UPOBaTh, AHAIN3UPOBATh M OLEHHWBAaTh C IO3UIHH
9KOJIOTUUECKOM 0€30MacCHOCTH MOCIIEACTBUS OBITOBOM M MPONU3BOACTBEHHOM
NIeSITEIbHOCTH ~ YeJIOBeKa, CBSI3aHHOM ¢ repepaloTKOil  BEIecTB;
UCTONb30BaTh IOJIyYEHHbIE 3HAHUs Ul NPUHATHA T'PAMOTHBIX DPELICHUN
Ipo0JIEM B CUTYaLUsAX, CBA3aHHBIX C XUMHUEH;

- YMETb OCO3HABATh ONACHOCTb BO3AECHCTBYSI HA )KUBBIE OPTaHU3MBbI
OIIpE/ICJICHHBIX BEIIECTB, IOHUMAs CMBICI [TOKa3aTessl IPeesIbHON
JIOITyCTUMOH KOHIIEHTPALIUY, U MOSICHATh HAa IPUMEPaxX CIOCOOBI
YMEHBIIIEHUS U IPEAOTBPAIIEHUS UX BPEJAHOIO BO3ACHCTBYUS HA OPraHU3M
qeJIoBeKa.
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Ilepeyenb npogecCHOHANBHBIX KOMIIETEHIUI 3JIeMEHTBhI KOTOpPBLIX (opmupyloTcs B

pPaMKax ITUCHUIJIMHBI

Kon Pe3ynbTarhl OCBOCHHS JUCIUILTUHBI
(hopMHUpyeMBIX
KOMIIETCHIIMH
IK 3.1 Onpenenary NPUYMHBI, TPHUBOIAIIMEC K 00pa30BaHUIO JePEKTOB B CBapHBIX
COEIMHEHMSIX.
I[IK 3.2 O60cHOBaHHO BBIOMpPATh W UCHOJIB30BaTh METOMAbI, 000OPYJIOBaHKE, annaparypy u
puOOPHI JJIsl KOHTPOJISI METAJJIOB M CBAPHBIX COSAMHEHUM.
IIK 3.3 [Ipenynpexnarh, BBISBIATH W YCTPaHATh JA€(EKTHl CBAapHBIX COCAUHEHUH H
W3eJUi JJ1s IONYYEHHUs] KaU€CTBEHHON NPOIYKIUH.

JInyHOCTHBIE Pe3yJabTaThI
peau3anuu NporpaMMbl BOCIIUTAHUS
(Oeckpunmopbwi)

Ko im4HOCTHBIX
pe3yJbTaToB
peaju3zanuun
NPOrpaMmblI
BOCHUTAHUS

JINYHOCTHBIE peE3yJIbTaThl

peajim3anuu nNporpaMmsbl BOCITUTAHUS, OIIPEACTCHHBIC OTPAC/JI€EBLIMUA TpeﬁoBaHl/lﬂMl/l

K J€JJOBBbIM KadeCTBaM JINYHOCTH

OCOSHaIOH_II/Iﬁ ce0s T'paXXJaHWUHOM M 3allIUTHUKOM BEJIUKOM CTPaHbI

JIP 1

[MposiBisitonviAi ¥ AEMOHCTPUPYIOIIMK YBa)XEHHE K JIIOIIM  Tpyna,
OCO3HAIOIIMI  LEHHOCTb  coOcTBeHHOro Tpyzxa. Crpemsmuiica K
(GbOopMUPOBAaHUIO B CETEBOM Cpele JTUYHOCTHO M Mpo(dhecCHOHATBEHOTO
KOHCTPYKTHUBHOTO «IIU(POBOTO ClIe/1an

JIP 4

JleMOHCTpUPYIOIUI IPUBEPKEHHOCTh K POJHOM KYJIbTYpe, HCTOPUUECKON
INaMATH Ha OCHOBE JII0OBM K PoauHe, pogHOMy Hapony, Majioil pOAuHE,
NPUHATHIO TPAaJULMOHHBIX LIEHHOCTEH MHOTOHAIMOHAJIBHOIO Hapoza
Poccun

JIP 5

HpOiIBJ'I}IIOH_II/Iﬁ YBAXXCHUC K JIIOOAM CTAPLICTO IIOKOJICHUSA W I'OTOBHOCTH K
Y4acCTHUIO B COHHaHBHOﬁ MOAACPIKKE U BOJIOHTCPCKUX IBUKCHUAX

JIP 6

Oco3Hanui NPUOPUTETHYIO LIEHHOCTh JUYHOCTH YEJIOBEKA; YBaKarOUIUI
COOCTBEHHYIO U YY)XYIO YHHKQJIBHOCTh B PAa3IMUYHBIX CHTYAIMSIX, BO BCEX
dbopmax 1 BUIaX ACSITEITLHOCTH.

JIP 7

[IposBrstomuii 1 JIEMOHCTPUPYIOLIMA yBaKEHHE K MPEACTaBUTEISIM
Pa3IMYHBIX ATHOKYJIBTYPHBIX, COIMAIBHBIX, KOH(PECCHOHATBHBIX M HMHBIX
rpynn. ConpuyYacTHBIA K COXPAaHEHHWIO, MPEYMHOXEHUIO M TPaHCIALUU
KYJbTYPHBIX TPaAMLMNA M LEHHOCTEH MHOTOHAIIMOHAJIBHOTO POCCHUHCKOIO
rocyiapcTBa

JIP 8

Co0bumroIaronuii ¥ mporaraHAnPYOMUK IpaBuiia 30pOBOTO U 0€301MacHOT0
o0pa3a >KM3HH, CIOpPTa; NPEAYNPESKIAOMMNA JMOO TPEOT0ICBAIOIINN
3aBHCHMOCTH OT aJIKOI'OJIA, Ta6aKa, IMCUXOAKTUBHLIX BCIICCTB, a3aPTHBLIX UI'PD
u T.4. CoxpaHsOmMHA ICUXOJOTHYECKYI0 YCTOWYMBOCTH B CUTYaTUBHO
CJIO’KHBIX MJIM CTPEMHUTEIHHO MEHSIOIIMXCSI CUTYaIHsX

JIP 9

3a00TAmMACS O 3allUTe OKPYXKAIOLIEH Cpeabl, COOCTBEHHON M UYXKOM
0e30MacHOCTH, B TOM 4Hcie HudpoBoi

JIP 10

[TposiBnsitonMii  yBaKeHHE K JCTETUYECKHM IIEHHOCTSIM, OOJadaroInii
OCHOBAaMH 3CTETUYECKOU KYJIBTYPBI

JIP 11

[IprHMMaromuii ceMelHble LIEHHOCTH, TOTOBBIM K CO3JAHHUIO CEMBH H
BOCTIUTAHUIO JETEW; AEMOHCTPUPYIONIUN HEMPHUATHE HACWIHS B CEMBE,
yXOa OT pOAUTEIBCKOM OTBETCTBEHHOCTH, OTKa3a OT OTHOIICHUH CO
CBOWMH JIESTbMU U UX (DPMHAHCOBOTO COJICP>KAHUS

JIP 12
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2. CTPYKTYPA U COAEPKAHUE YUEBHOM JUCIIUILINHBI «XUMU»

2.1. O0beM y4eOHOM TMCHUILIMHBI U BUbI Y4eOHOI padoThI

Bun yueOHo# padoThl Oo0bem
B Yacax

O06beM 00pa3oBaTe/IbHOI MPOrPaMMbl U CIHUILINHBI 72

B T.Y.

OcHoBHOE cojIep:KaHue 64

BT. U..

TEOpeTU4ecKoe 00ydeHue 30

MPAKTUYECKHE 3aHITUS 18

B T. 4. KOHTPOJIbHBIE PaOOTHI 6

nabopaTopHbIE 3aHATHS 10

IIpodeccuonanbHO-OpEeHTHPOBAHHOE CO/IePKaHNe (Co/lep:KaHue 5

NPHUKJIATHOTO0 MOIYJIs)

BT. 4..

TEOpETUYECKOe 00yUeHHE 2

IIPAKTUYECKUE 3aHATUS 4

Camocmosmenvhas paboma -

Koncynbranun -

IIpomexyTouHasi arTecTanus (Ougpepenyuposantulil 3auem) 2

[IpodeccuonanpHas HanpaBIEHHOCTh 32 - 44%
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2.2. TeMaT4ecKHH IJIAH U COJAePKAHNE YUEOHOH TUCHUIIMHBI « X UMM

HauMeHoBAMMe Coaepsxanue yueOHOro MaTepuaJia (OCHOBHOe U NpodeccHOHATBHO- § Vposems | OBBeM ®opmupye Kosef;::::::: .
PA3IEIIOB B TeM OPHEHTHPOBAHHOE), IA00PATOPHBIE H MPAKTHYEeCKHe 3aHATHS, IPUKJIATHOH yevoenns | yacoR MblI€ ﬁ;ﬁg;i:;r:
MOIYJIb KOMIIETEeHIIMH pocmuTanms, JIP
1 2 3 4 5 6
OcHoBHOE coep:kaHue 64
Pa3nen 1. OcHOBBI CTPOEHMS BellleCTBa 6
Tema 1.1. Coaep:xaHue y4eOHOro MaTepuaJa: 4 OK.01 JIP1, JIP4-12
Crpoenne aToM0B CoBpemeHHass MOJeNb CTpoeHus aroma. CHUMBOJIMYECKUH S3BIK XUMUHU. 2 2
XHMHUYECKHX XUMHYECKUIT JJIEMEHT. DneKTpoHHAas KOH(UTypaus aToma.
3JIEMEHTOB U Knaccudukaiius XuMUYECKUX 3JIEMEHTOB (s-, P-, d-31emenTsl). BaneHTHbIe
NPHPOJA XMMHYECKOM | AJIEKTPOHBI. BaleHTHOCTh. DIEKTPOHHAS MIPUPOIa XUMHUECKOH CBSI3H.
CBSI3U DNeKTPOOTPULIATETLHOCTh. Buabl XUMHUYECKOW CBA3UM  (KOBaJICHTHAs,
MOHHAsI, METAJITNYECKasi, BOJOPOJIHAS) U CITOCOOBI ee 00pa30oBaHUs
IIpakTHYeckne 3aHATHA: 2
Nel. Pemenue 3amgaHuil Ha UCIOJI30BAaHUE XMMHUYECKOW CUMBOJIMKY U HA3BaHUI 2
COEIMHEHMI 0 HOMEHKIIAType MEXIYHApOJHOTO COI03a TEOPEeTUYECKOW U
MPUKIATHON XUMUM W TPUBUAIBHBIX HA3BAaHUM MJIsI COCTABJICHUS XHUMHYECKUX
(dbopMyIl ABYXaTOMHBIX COE€IUHEHHH (OKCHIOB, Cylb(HUI0B, TUIPHUIOB U T.I1.) U
JIPYTUX HEOPTaHUUECKUX COCTMHEHHH OTAENbHBIX Ki1accoB. [IpakTuueckue 3agaHus
Ha YCTaHOBJICHHE CBSI3U MEXAY CTPOEHHUEM aTOMOB XMMHUUYECKHX 3JIEMEHTOB U
MEPUOINYECKIM HU3MEHEHHEM CBOMCTB XMMHYECKUX JJIEMEHTOB M UX COCIUHEHUN B
COOTBETCTBUH C MoJioxkeHneM [leproandeckoil cucTeMmsl
CamocrosiTesibHas padoTa 2
Tema 1.2. Conep:xaHue yueOHOro Marepuasa: \ 2 OK.01 JIP1, JIP4-12
Iepuonuyeckni IIpakTHYecKHe 3aHATHA: OK.02
3aKOH M Ta0JH1a Ne2. [Tepuoanueckas cucrema xumuyeckux daeMeHToB J[.11. Menneneesa. 2

JI.A. MennesieeBa

Odusnueckuit cmbica [lepuoanueckoro 3akona .M. MenaeneeBa. 3akOHOMEpPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKHXAJIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX
BEIIIECTB B COOTBETCTBUH C TOJIOKEHUEM XUMUUYECKOT0 deMeHTa B [leprnonnueckoi
cucteMe. MUpoBO33peHUYeCKOe U HaydyHOe 3HaueHue [leprnoanueckoro 3akoHa

J.N. Menneneesa. [Iporaossl JI.11. Menneneea. OTKpbITHE HOBBIX XUMHYECKUX
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3JIEMEHTOB.
Perrenue npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJJaHUN HA XapaKTEPU3aIUIO
XUMHUYECKUX AJIEMEHTOB «MeTaminueckue / HEMETaNTMYECKUE CBOWCTBA,
SJICKTPOOTPUIATCIIBHOCTD XUMHWYCCKUX 3JICMCHTOB B COOTBETCTBUU C UX SJICKTPOHHBIM
CTPOCHUEM U TIOJIOKEHUEM B TIEPHOINYECKON CHCTEMEXUMHUUYECKHUX AJIEMEHTOB

J .. MeHnieneeBay

CamocTrosiTesbHasi padora

Pa3pen 2. Xumnueckue

peakuuu

10

Tema 2.1.

Conep:kaHue y4eOHOro MaTepuaJa:

o

THunbl XUMHYECKHX
peakuuit

Knaccugukanus 1 TUIIBI XUMUUYECKUX pPeaKuil ¢ ydacTHEM HEeOpraHu- 2
yeckux BenlecTB. CocTaBieHUE YPaBHEHUN PeaKkIUil COeAMHEHNUS,
pasioKeHus, 3aMeLIeHns, 0OMEHa, B T.4. peaKI1il FTOpeHus, OKHCICHUS-
BOCCTAHOBJICHUS.

VYpaBHeHUsI OKUcIeHUsI-BOoccTaHOBNIEHUS. CTeneHb okuciaeHus. OKUCINUTENb
1 BoCCTaHOBUTENb. COCTaBIEHUE U ypPaBHUBAHUE OKUCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKLUil METOJOM JIEKTPOHHOI'0 OanaHca.
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMM B IPUPO/IE,
ITPOU3BOJICTBEHHBIX ITPOLIECCAX U )KM3HEAEATEIbHOCTH OPraHU3MOB

N

HpaRanecmle 3aHATUS.

N

Ne3. KonnyecTBeHHbIE OTHOLIEHUSI B XUMUH. OCHOBHBIE KOJIMYECTBEHHbIE 3aKOHBI B
XUMHHU U paCyYCThI IO YPABHCHUAM XUMHWYCCKUX peaKuHﬁ. Moib KaK CANHUIa
KoJIM4yecTBa BeecTBa. MossipHas Macca. 3aKOHbI COXPaHEHUS! MAcChl U SHEPTHUH.
3akoH ABorazipo. Momnsipablit 00beM razoB. OTHOCUTENbHAS IJIOTHOCTH Ia30B.
PacueTsl 0 ypaBHEHHUSM XMMUYECKUX PEAKIHH ¢ UCIIOJIb30BaHUEM MaccChl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEIIECTBA

CamocrosiTesbHast padoTa

OK.01
OK.04

JIP1, JIP4-12

Tema 2.2.
DJIeKTPOJMTHYeCKAsI
JUCCOLHAIUA U
HOHHBIH 00MeEH

Conep:kaHue y4eOHOT0 MaTepHAJIAa:

(o3}

Teopus 37AEKTPOIUTUYECKON JUCCOHAINH. MIOHBI. DJIEKTPOJIUTHI, 2
HERJIeKTPONUTHL. Peakiinu nonHnoro ooMena. CoctapneHue peakiuii HOHHOTO
oOMEHa IMyTeM COCTaBJICHUS WX MOJHBIX U COKPAIICHHBIX HOHHBIX
ypaBHeHUH. KHCITIOTHO-OCHOBHBIE PEAKIIUH.

3aaHus HA COCTABIICHUE HOHHBIX PEAKITUI

OK.01
OK.04

JIP1, JIP4-12
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Jlabopamopnwie 3anamusn:

Nel. Jlabopamopnas paboma ““Tunwvl xumuueckux peaxyuii”.

HccnenoBanue TUIoB (MO COCTaBY U KOJIMYECTBY UCXOAHBIX U 00Pa3yIOIIUXCs
BEIIECTB) U MPU3HAKOB XUMUUECKUX peaknuii. [IpoBenenue peakuuii HOHHOTO 0OMeHa,
oIpesiesIeHUe cpeibl BOJHBIX PacTBOPOB. 3a/laHusl HA COCTABJICHNE HOHHBIX PeaKIuil

KonTtpoJuabHas padora Nel ‘ 3

CamocTrosiTesbHasi padora

Pa3znea 3. CTpoeHue U CBOIICTBA HEOPraHUYECKHUX BeleCTB

16

Tema 3.1.
Knaccupuxanus,
HOMEHKJIATYpa U
CTpoeHHe
HEOPraHU4eCcKHX
BelleCTB

Coaep:xanue yueOHOro MaTepuasa:

IIpenmer Heopranuueckoi xumuu. Kitaccuduxanus HeopraHMuecKux 2
BeulecTB. [IpocThie u cnoxHble BeniecTBa. OCHOBHBIE KIIACCHI CII0KHBIX
BEIIECTB (OKCU/BI, THIPOKCUIbI, KUCIOTHI, COM). B3aumocBs3b
HEOpPraHMYECKUX BEIIECTB. ATperarHble COCTOSIHUS BELIECTBA.
Kpucrannuueckue 1 amop¢Hbie BemecTBa. THIIbI KpUCTAIUIMYECKUX
pelIeToK (aToMHasi, MOJIEKYJIsIpHAsl, HOHHAsI, METaJJINYeCKast).

3aBUCUMOCTh (PM3UUECKUX CBOMCTB BEIECTBA OT TUIA KPUCTAJUINYECKON
pELIETKU.

3aBUCUMOCTb XMMHUYECKOM aKTUBHOCTHU BELIECTB OT BU/1a XMMUUYECKOH CBSI3U
Y TUIIA KPUCTAJUIMYECKOU PELIETKU.

ITprurHBI MHOTOOOpa3usl BEIIECTB

N

HpaKaneCKne 3aHATHUS.

Ne4. HomeHnkiiatypa HEOpraHM4eCKUX BEIIECTB: HA3BaHUE BEUIECTBA UCXOJIS U3 UX
XUMHUYECKON (hOPMYJIBI UITH COCTABJICHHE XUMHUUECKOU (DOPMYJIIBI HCXOS U3 Ha3BAHUS
BemiecTBa no mexxayHapoanoit (MIOITAK) unu TpuBHanbHONM HOMEHKIATYPE.
Pemenue npakTuueckux 3aaHuil Mo KiiaccuPpuKau, HOMEHKIATYpe U XUMUYECKUM
(dhopMynaM HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIaccOB (YrapHBbIi ras, yriaeKucibli
ra3, aMMHUaK, raiieHasi U3BeCTh, HeTalleHas U3BeCTh, MUThEBAs COJIA U IPYTHX):
Ha3bIBaTh M COCTABISATH (DOPMYIIBI XMMUUYECKUX BEIIECTB, OMPEACIITh
MPUHAJICKHOCTD K KJIacCy.

HcTounnku XuMu4eckoi nHGpopMaIuu (CpeIcTB MacCOBOM MH(POPMAIUH, CETh
Wnrepuer u apyrue). [lorck nHpopmaum no Ha3BaHusIM, HACHTU(UKATOPAM,
CTPYKTYpHBIM (hopmyram

CamocrosiTesibHasi padoTa

OK.01
OK.02
OK.04
OK.07
[IK.3.1-
I1K.3.3

JIP1, JIP4-12
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Tema 3.2.
POu3NKo-XuMHYECKHE
CBOMCTBA
HEOPraHU4eCcKHX
BellecTB

Conep:kanue y4eOHOro MmarepuaJa:

Mertamnel. O0mue Gu3nyecKue 1 XUMUIECKIE CBOMCTBA METAJLIOB. 2
CrniocoOblI moryueHusi. 3HaYeHNE METAIOB U HEMETAIIJIOB B TIPUPOIE U
KHU3HEICATSIILHOCTH YEJIOBEKA U OPTaHU3MOB.

Koppo3sust MeTayuioB: BUIbI KOPPO3HUH, CIIOCOOBI 3aIIUTHI METAJUIOB OT
KOPpO3HH

Hemeramnsl. O0uue ¢puznyeckre 1 XMMUYECKHE CBOMCTBA HEMETAILIOB. 2
Tunuyneie cBoiictBa HemetaoB [V— VII rpynn. Knaccuduxanus u
HOMEHKJIaTypa coeIMHEeHNI HemeTaioB. KpyroBopoTsl OMOreHHbIX
9JIEMEHTOB B IPUPOJE

XMMHYecKue CBOMCTBAa OCHOBHBIX KJIACCOB HEOPIaHUYECKUX BEIIECTB 2
(oKCHI0B, TUAPOKCUAOB, KUCIIOT,COIEH U Ap.). 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB IMPOCTHIX BEIECTB, BOAOPOIHBIX COSANHEHUH, BHICIIINX
OKCHAOB U THAPOKCHUIOB

IlpakTH4yecKkue 3aHATHUSA:

NeS. CocraBnenue ypaBHEHUI XUMUYECKUX PEAKIMI C yUaCTUEM MPOCTHIX U CIOKHBIX
HEOPraHUYECKUX BEIIECTB: METAJJIOB U HEMETAJIJIOB; OKCHJIOB METAJUIOB, HEMETAJUIOB
1 aM(OTEpHBIX 3JIEMEHTOB; HEOPTAaHMYECKUX KUCIOT, OCHOBAaHHH U aM(OTEpHBIX
TUIPOKCHUIOB; HEOPTaHUUYECKUX COJIEH, XapaKTEPU3YIOIIHUX UX CBOMCTBA.

Pemrenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUK HAa CBOMCTBA, COCTAB,
MoJTy4eHHe 1 0€30MacHOe UCTIOIb30BaHUE BAKHEUIITNX HEOPraHMYECKUX BEIECTB B
OBITY U IPAKTHUYECKOM JI€ATEIbHOCTH YEJIOBEKa

CamocrosTeabHas pa60Ta

OK.01
OK.02
OK.04
OK.07
I1K.3.1-
IK.3.3

JIP1, JIP4-12

Tema 3.3.
HpenTnduxanus
HEOPraHu4ecKux
BelIeCTB

ConepxaHue y4eGHOro MaTepuaJia:

Jlabopamopnuwie 3anamus:

Ne2. Jlabopamopnas paboma «Hoenmughuxkayus HeopeaHuueckux 6euiecmay.
Pemenue skcriepuMeHTATBHBIX 33129 IO XUMUYECKHM CBOMCTBAM METAIJIOB U
HEMETaJJIOB, IO PACMIO3HABAHUIO U MOIYUYEHHUIO COSIMHEHNI METaJUIOB U HEMETAJIIOB.
W nenTudukaysi HEOPraHMIeCKUX BEIIECTB C MCIIOJIb30BaHUEM WX (PU3HUKO-
XUMHUYECKHX CBOMCTB, XapaKTEPHBIX KaUeCTBEHHBIX peakiuil. KauecTBeHHbIE peakinu
Ha cynbdaTt-, KapOOHAT- M XJIOPU/I- AaHUOHBI, HA KATHOH aMMOHUS

NINBIN

KonTtposabHnas padora Ne2 | 3

N

CamocrosiTesibHas padora

OK.01
OK.02
OK.04

JIP1, JIP4-12
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Pasznen 4. CTpoeHue U CBOIICTBA OPraHM4YeCKUX BelleCTB

24

Tema 4.1.
Kanaccupuxanus,
CTpPOeHue 1
HOMEHKJIATypa
OpPraHuYecKux
BelllecTB

Conep:kaHue y4eOHOro MaTepuaJa:

IlosiBiieHHE 1 pa3BUTHE OPTAHMYECKOW XMMHUHU Kak Hayku. [Ipenmer
OpPraHUYECKOM XUMHUHU. MeCTO U 3HaYEHUE OPraHUYECKON XUMHUHU B CUCTEME
€CTECTBEHHBIX HAYK.

XUMHUYECKOE CTPOEHHUE KaK NOPSAJOK COEMHEHHS aTOMOB B MOJIEKYJIE
COIJIACHO MX BaJEHTHOCTH. OCHOBHBIE IIOJIOKEHUS TEOPUH XUMUYECKOIO
CTPOECHUSA OpraHuyeckux coenuHenuii A.M. bytiepoBa. YriepoaHsblil Ckeyet
OpPraHUYECKOI MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BELLIECTB OT XMMHUECKOTO
CTpOECHMS MOJIEKYJI. FI30Mepus U u30MepHI.

[Tonsatue o pyHkumonanbHo# rpynme. Pangukan. [IpuHmune knaccudukanuu
OpPraHMYECKUX COCAMHEHNH. MexyHapoHas HOMEHKJIATypa U IPUHLUIIBI
HOMEHKJIATypbl OpraHndeckux coenrHeHuil. [lonstue 06 azorconepkanmx
COEIMHEHUSIX, OMOJIOTUYECKU aKTUBHBIX BellecTBax (yriaeBoJax, sKupax,
0emKax u Jp.), BRICOKOMOJICKYJISIPHBIX COSIUMHEHHSIX (MOHOMED, TIOJIUMED,
CTPYKTYPHOE 3BEHO)

N~

HpaKanecmle 3aHATUSL.

Ne6. Homenkiiatypa opraHMueckux COeIMHEHUN OT/IETbHBIX KJIAaCCOB (HACKHIIICHHBIE,
HEHACBIIICHHBIE M APOMATUYECKUE YTIIEBOAOPOIbI, CIUPTHI, PEHOIBI, AlIbCTUIBI,

KETOHBI, KApOOHOBBIE KUCTOTHI U Ap.) CocTaBIeHUE OJHBIX U COKPAIIEHHBIX

CTPYKTYPHBIX (POPMYJI OPTraHUYECKHUX BEILECTB OT/IEJIBbHBIX KJIACCOB, UCTIONbB3YS HX
Ha3BaHMsI 110 CHCTEMaTUYECKON U TPUBHAIbHOW HOMEHKJIAType (3TUJIEH, alleTHIIEH,
rIuLepuH, heHom, GopManbaeru, yKCycHas KUCI0Ta, TIUIHH). PacueTsl npocTeiimeit

(hopMyJIbl OpraHNYecKO MOJIEKYJIbI, HCXO/sI U3 3JIEMEHTHOT0 cocTana (B %)

CamocrosiTesibHas padoTa

OK.01
OK.02
OK.04

JIP1, JIP4-12

Tema 4.2. CBoiicTBa
OpPraHu4YecKux
coeINHEeHu

ConepxaHue y4eGHOro MaTepuaJia:

12

DU3UKO-XMMHYECKHE CBOMCTBA OPraHUYECKUX COCAMHEHHUI OTIEIbHBIX
KJIacCOB (OCOOEHHOCTH KIacCU(PHUKAIIMU M HOMEHKJIATYPbl BHYTPH KJ1acca;
rOMOJIOTHYECKUH psii U ob1iast popmysna; usomepust; GusnuecKkre CBONCTBA;
XUMHYECKHUE CBOMCTBA; CIIOCOOBI TOTYUYESHHS).

[IpenenpHBIE YTIEeBOAOPOBI (ATKAHBI U ITUKIIOATKaHbI). ['opeHre MeTaHa Kak
OJIMH U3 OCHOBHBIX HCTOYHUKOB TEILJIa B TPOMBIIIUICHHOCTH U OBITY.
CBoiicTBa NPUPOAHBIX YIIEBOJOPOIOB, HAXOXKJIECHUE B IPUPOJE U

OK.01
OK.02

JIP1, JIP4-12
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IIPUMEHEHHE aJTKaHOB.

HenpenenbHble (aIKEHBI, aJIKUHBI U aIKaAUEHbI) U apOMaTHUYECKHE
YIIeBO#OpoAbl. ['opeHne alneTnieHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOTO
IJIJAMEHU JUIsl CBAPKU U PE3KH METAJLJIOB.

Kucnoponcoaepkariue coemuHeHHs (CIIUPTHI B MPOCTHIC A(UPHI, PEHOJTBI, 2
aJIbJICTU/IBI U KETOHBI, KApOOHOBBIE KUCIOTHI M UX MTPOU3BOIHEIC).
[IpakTHueckoe npUMeHEeHUE STUICHTIIUKOIIA, TIUIEpruHa, peHoa.
[Tpumenenue popmanbaeruaa, aneTalbIeruaa, yKCyCHOH KHCI0ThL. Mbuia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT. Moromiye CBONCTBa MbLIa

A3zoTcozepkalue cCoeIMHCHHsI (AMUHBI 1 aMUHOKHCIIOTHI, OCJTKH). 2
BricokoMoneKynsipHble COeAMHEHUs (CUHTETUYECKUE U OMOIOTnYEeCKH-
aKTUBHbIE). MoOHOMED, IOIUMED, CTPYKTypHOE 3BeHO. [lonmumepusanus
STUJICHA KaK OCHOBHOE HAIIPaBJIEHUE €r0 MCII0JIb30BaHMSL.
I"'eHeTruecKas CBsI3b MY KJIACCAMH OPTaHUYECKHUX COCTMHEHHUN

IlpakTH4yecKkue 3aHATHS:

N

Ne7. CoiicTBa OpraHM4eCKUX COEIMHEHUIN OTJENIbHBIX KJIACCOB (TpUBHAJIbHAS U
MEXyHapoaHas HOMEHKJIAaTypa, XUMUYECKHE CBOMCTBA, CIIOCOObI MOJIyUeHUs] ):
npeieibHbIe (AIKaHbI U LIUKJIOAJIKAHBI ), HENPEIEIbHbIE (AJIKEHBI, aIKUHBI U aJIKa/JIUEHBbI)
apOMAaTUYECKUE YIIIEBOJIOPO/Ibl, CIUPTHI U (PEHOIIbI, KAPOOHOBBIE KUCIOTHI U 3PUPHI,
aJbJIErU/Ibl U KETOHBI, aMUHBI U aMUHOKHCIIOTHI, BBICOKOMOJIEKYJISIPHBIE COETUHEHUSI.
3aaHus Ha COCTaBJIICHUE YPABHEHNN XUMUUYECKUX PEAKLU C y4aCTHUEM OPTraHMUYECKUX
BEIIECTB HA OCHOBAHMHU UX COCTaBa U CTPOCHUS

Ne8. CocraBneHue cxeM peakluil (B TOM YHCIIE MO MPEJI0KEHHBIM IIETTOUKaM
MPEBPAIICHUI ), XapaKTEPU3YIOIIUX XUMHUYECKHUE CBOMCTBA OPTaHUYECKUX COCTUHEHHI
OTJENBHBIX KJIACCOB, CIIOCOOBI X MOJYYEHUS U Ha3BaHUE OPraHMYECKHX COeAMHEHUH
10 TPUBUAIBHON I MEXIYHAPOIHOM CUCTEMAaTUYECKON HOMEHKIIATYpE.

Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUKM HAa CBOWCTBA
OpPraHMYECKUX COECAMHEHUHN OTIENIbHBIX KJIACCOB

Jlabopamopnvie 3anamus:

No3. Jlabopamopnas paboma “[Ipespawenus opeanuueckux eujecme npu
Hacpesaruu".

[Tonyyenue 3THIIEHA U U3yYEHHUE €ro CBOMCTB. MOAeInpOBaHNE MOJIEKYIT U
XMMHYECKUX NPEBPAIICHNI HA IPUMEPE dTaHa, STUIICHA, alleTUIIEHA U JIp.
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CamocrosiTesbHasi padora

Tema 4.3. Coaeprxanue yueOHOro MaTepuaJa: 6 OK.01 JIP1, JIP4-12
Hnenrudukanus buooprannyeckue coequnenus. [lpumenenue u 6uoaoruveckas poiib 2 2 OK.02
OpraHn4yecKmux yrieBooB. OKHCIEHUE YTIIEBOJAOB — UCTOYHUK YHEPTHH KUBBIX OPTaHU3MOB. OK.04
BEIIECTB, UX 3HaYeHHe | O0nacTy MPUMEHEHHUS aMHHOKHUCIIOT. [IpeBpaiienrs OENKOB HUIIH B OK.07
U MPpUMEHEHHE B opranuzme. buonornueckue ¢pynkiuu 6enkoB. buonornueckue GpyHkimn I1K.3.1-
ObLITOBOM U KHUPOB. Poith OpraHryuecKoil XUMHUH B PEIICHUH MPOOJIEM IMUAIICBOM [IK.3.3
MPOM3BOACTBEHHOM 0€30IMaCHOCTH.
AeSTeJIbHOCTH Pornp oprannueckoil XUMUH B PELICHUN TPOOIIEM SHEPreTHYECKON 2 2
YejI0BEKa 0€301MacHOCTH, B Pa3BUTHH MEIHUIIMHEI, CO3JJaHINHA HOBBIX MaTEPHAIIOB, HOBBIX

HMCTOYHHUKOB YHEPTUU (aJIbTE€pPHATUBHBIE UCTOUYHUKH dHEPrun). ONMacHOCTh

BO3JICHCTBHS HA KUBbIE OPTaHU3Mbl OPTAHUYECKUX BEIIECTB OTACIHHBIX

KJIACCOB(YTJIEBOIOPO/IbI, CIUPTHI, (PEHOIBI, XJTOPOPTaHUYECKHE TPOU3BOTHBIC,

aJIbJICTU]IBI U AP.), CMBICI TIOKa3aTellsl MPeesIbHO TOMYCTUMON KOHIICHTPAIIHH.

Jlabopamopmuwie 3auamusi: 2

Neq, Jlabopamopnas paboma. “HUoenmugpuxayus opeanuueckux coeOUHeHUuti OmoeabHbix 2

kaaccos” VnenTudukanms OpraHM4ecKix COeIMHEHNH OT/ACIbHBIX KI1accoB (Ha mpuMmepe

QJIBJIETUIOB, KpaxMalia, YKCyCHON KUCIIOThI, OEJIKOB U T.I1.) C HCIIOJIb30BaHUEM UX (PU3HKO-

XMMUYECKHUX CBOICTB M XapaKTEPHBIX KAUECTBEHHBIX peakuuil. [leHatypanus 6eka npu

HarpeBanuu. l{BeTHbie peakiuyu 0enkoB. Bo3HUKHOBEHNE aHATTUTUYECKOTO CUTHAJIA C

TOYKH 3PEHHUSI XUMUYECKUX MPOIIECCOB MPH MPOTEKAHNN Ka4YeCTBEHHOHN peaKkiny,

MTO3BOJIAIONIEH MICHTU(DUITMPOBATH MPEIJIOKEHHBIE OPTaHMYECKHE BEIIECTBA

KonTtposabHnas pabora Ne3 | 3 2

CamocrosiTesbHast padoTa 2
Pa3nen 5. Kunernueckue U TepMOAUHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHUYECKUX peakuuid 4
Tema 5.1. Coaeprxanue yueOHOro MaTepuaJa: 4 OK.01 JIP1, JIP4-12
Ckopocrtn CKOpOCTb peakiuy, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (aKTOPOB: PUPO/IBI 2 2 OK.02
XHMHYECKHX peaKIuii. pearupyromux BelleCcTB, KOHIECHTPAUU pearupyroluX BEUeCTB, TEMIIEPATYPhI OK.04
Xumuyeckoe U TUIOLIAI PEAKIIMOHHOM MOBEpXHOCTH. TerumoBbie 3(P(EKTh XUMUYECKUX OK.07
paBHOBecHe peakuuii. 9K30- U SHAOTEPMUUECKHUE, PEAKIIIH. I1K.3.1-

OOpaTuMoCTh peakimii. XMMHUYeCKOe paBHOBECUE U €r0 CMEIIIEHHUE TIO]] TIK.3.3

JEHCTBUEM pa3IMYHBIX (PAaKTOPOB (KOHLEHTPALUS PEareHTOB WIK NPOAYKTOB
peakuuu, NaBjieHne, TeMIepaTypa) Ui CO3AaHNs ONITUMAJIbHBIX YCIIOBUI
MpOTEKaHus XuMuieckux npoueccos. [Ipunnun Jle IllaTense
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[IpakTH4yeckue 3aHATHS

Ne9. Perrenue nmpakTHKO-OpUEHTUPOBAHHBIX 33JaHU HA aHATN3 (PaKTOPOB, BIUSIOMINX HA
HU3MEHEHUE CKOPOCTH XMMHUYECKOM peaKkuu, B T.4. C [O3ULUHI 3KOJIOTUUYECKH LIEIECO-
00pa3HOTO MOBECHHS B OBITY U TPYIOBOM EATEILHOCTH B LENISX COXPAHEHHS CBOETO
370pPOBbS U OKPYKAOMIEH NPUPOTHOUN CPEIBL.

Penienre nmpakTuko-opHEeHTUPOBAHHBIX 3aIlaHU Ha TpuMeHeHue npuHuumna Jle-Illarense
JUTSL HAXOXKICHHS HAIPaBJIEHUsI CMEILLEHUSI PABHOBECHSI XUMUYECKOM pEaKIIMU U aHaJN3
(haKkTOpOB, BIUAIOMINX Ha CMEIIEHUE XUMUYECKOTO PABHOBECHUS

CamocTrosiTesbHasi padora

Pa3nes 6. PacTtBopsl

Tema 6.1.
ITonsiTHe o
pacTBopax

Conep:xaHue y4eOHOro MaTepuaJa:

PacTBOpenue kak ¢pusznko-xummuueckuii npouecc. PactBopsl. Cioco6s 2
IIPUTOTOBJIEHUS pacTBOPOB. PacTBopuMocTh. MaccoBas 10J11 pacCTBOPEHHOIO
BenecTBa. CMbICH OKa3aTeNsl MPEesIbHO J0NYCTUMON KOHIIEHTPAIUH U
€ro MCI0JIb30BaHHUE B OL[CHKE SKOJIOTHYECKON 0€30IacHOCTH.

[TpaBuia 5KOJIOTHYECKH IETIECO00Pa3HOTo MOBEACHNUS B OBITY U TPYIOBOI
NEATEIBHOCTH B LIEISIX COXPAHEHUS CBOETO 370POBbs U OKPYXKaIOLIEH
IIPUPOHOM CPEJIbl; OIIACHOCTh BO3/IEUCTBUS Ha )KUBbIE OPTaHU3MBbI
OIIPECIICHHBIX BEIIECTB.

Pemenue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUI Ha PacTBOPBI,
UCHOJIb3yeMble B OBITOBOM U MPOU3BOJICTBEHHOM JIESITEIbHOCTH YEJIOBEKA.

NN BN

CamocrosiTesibHas padoTa

OK.01
OK.02
OK.04
OK.07
[IK.3.1-
I1K.3.3

JIP1, JIP4-12

TeMma 6.2.
HcciaenoBanue
CBONCTB PacTBOpPOB

Conep:kaHue y4eOHOTO MaTepHAJIA: |

Jlabopamopnuwie 3anamus:

NeS. Jlabopamopnas paboma «lIpucomognenue pacmeoposy.

[IpuroTtoBnenue pacTBOPOB 3aJaHHOMN (MAacCOBOM, %) KOHIIEHTpaUH (C IPAKTHKO-
OPUEHTHUPOBAHHBIMH BOIPOCAMH) U OTIPEJIEIEHUE CpeJibl BOJHBIX PaCTBOPOB.
Pemenne 3a1a4 Ha MIPUTOTOBIEHUE PACTBOPOB

NINININ

CamocrosiTesibHast padoTa

OK.01
OK.02
OK.04
OK.07
[IK.3.1-
I1K.3.3

JIP1, JIP4-12

IIpodeccnonaiLHO-0PUEHTHPOBAHHOE Co/ep:KaHue (CoAep:KaHne MPUKJIATHOT0 MOTYJIs)

Paznen 7. Xumus B ObITY M IPOU3BO/ICTBEHHOM /1eATEJILHOCTH YeJI0BeKa

Tema 7.1.
Xumus B ObITY U

Conep:kaHue y4eOHOro MarepuaJa:

Hosgeilmne 1o0CTHXEHNS XUMUYECKOW HAYKH ¥ XMMHUYECKOM TeXHOIoruu. Poib 2

N[OOI

OK.01
OK.02

JIP1, JIP4-12
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NMPOM3BOACTBEHHOM
JNesiTeJIbHOCTH
YeJI0BeKa

XUMHH B 00€CTIEYCHUN HKOJIOTUYECKOM, JHEPTeTUUECKON U MHILEBOM
0€30MMacHOCTH, Pa3BUTHH MEIUIMHEI. [IpaBuia moucka u aHaIM3a XUMUYIECKON
nH(GOPMALIUU U3 PA3TUYHBIX HCTOYHUKOB (HayyHasi M yueOHO-HayuHas
JUTepaTypa, CpeicTBa MaccoBoi nHpopmanmu, cetb ntepHer)

OK.04
OK.07
I1K.3.1-
IK.3.3

IIpakTH4Yeckue 3aHATHUSA 4
Ne10. ITouck u aHaIU3 KEHCOB O MPUMEHEHNN XMMUYECKUX BEIIECTB U TEXHOJIOTHUM C 4
yueToM Oyayiei mpoeccHoHaIbHOM EATENbHOCTH 110 TEMaM: BayKHEHIIne
CTPOUTENbHBIC MaTepUaJIbl, KOHCTPYKLIIMOHHbBIE MaTepHalIbl, KPACKH, CTEKIIO, KepaMHKa,
MaTepuasbl AJis JJIEKTPOHUKH, HAHOMAaTepUasbl, TEKCTUIbHbIE BOJIOKHA, HICTOUHUKU
SHEPTUH, OPraHNYeCKre 1 MUHEpaJIbHbIE YA0OpEHHS, JIEKAPCTBEHHBIE BEIIECTBA, OBITOBAS
XUMHUSL.
3amura: [IpeacraBnenue pe3ynbTaToOB pelIeHUs KeHCOB B JOpMe MUHU-I0KIAIA C
Mpe3eHTalnein
CamocrosiTesibHas padora 4
[IpomexyTouHas aTTecTAUMA (Ouhhepenyuposannwlii 3auem) 2
AynuTopHasi Harpy3Ka 72
CamocrosiTeibHasi padoTa 32
KoncyasTanuu 4
HUTOIO: 108
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3. YCJIOBUSA PEAJINBALIMU ITPOT'PAMMBI OY I «XUMMUSA»

3.1. MaTepuaJibHO-TeXHUYECKOE o0ecIevYeHune

Jlnst peanuzanuy MpOrpaMMbl JUCLUIUIMHBI JOJDKHBI OBITh MPENYCMOTPEHBI
CIIEYIOIIME CTIeUaIbHbIC TIOMEIICHNS: YYeOHbIH KaOUHET XUMUU W/UIN yueOHOU
XUMHUYECKOH 1abopaTopum.

O6opynoBanne y4yeOHOro kaOuHera (HAIJISIIHbIe MOCOOMA): HAOOPHI
HIAPOCTEPIKHEBBIX MOJIEIEH MOJEKYJ, MOJETU KPUCTALIMYECKUX PEIIETOK,
KOJUIEKIIUU TPOCTBIX M CJIOXHBIX BEIIECTB W/WIM KOJJICKIIMH TOJUMEPOB;
KOJUIEKI[MS TOpPHBIX IMOPOJI W MHUHEpaioB, Tabnuia MeHzaeneeBa, yuyeOHbIE
bubMbI, IUPPOBEIE 00PAa30BATEIBHBIE PECYPCHI.

Texnnueckue cpeacrsa oOy4YeHHsI: KOMIBIOTEp C  YCTPOWCTBAMU
BOCIIPOMU3BEJCHUSI 3BYKa, MPUHTEP, MYJIbTUMEAUA-TIPOEKTOP C  DKPAHOM,
MyJIbTUMEIUIHAS T0CKA, YKa3Ka-MPE3eHTEP AJI MPE3CHTALHM.

O6opynoBanue j1abopaTopuu U pado4Yux MecT Ja0OpPaTOPHU: MEH3YPKH,
MUINETKA-KANEIbHULIBI, TEPMOMETPBI, MHUKPOCKOM, JIyIbl, MPEAMETHBIE U
MOKPOBHBIE CTEKJA, IUIAHIIETHl JUIsl KalelbHBIX peakiuil, (QuIbTpoBaIbHas
OyMmara, MpOMBIBAJIKH, CTEKJISIHHbIE MPOOUPKH, PE3UHOBBIE MPOOKHU, (HOHAPHKH,
HAa0Op pPEAKTUBOB, CTEKJISHHbIE NAJIOYKH, IITAaTUBBI [Js TPOOUPOK; MEpPHbIE
IIWIMHIPBI, BOPOHKH CTEKJITHHBIC, BOPOHKH JIeIHUTENbHBIC NunHApudeckue (50-
100 wmu), cTymkum ¢ mecTukoM, (apdopoBble YallKW, MHHIETHI, (UIBTPHI
OyMakHble, BaTa, MapJjs, YacOBbIE CTEKJIa, SJIEKTPOIUIUTKH, JIabOpaTOpHbIC
IITAaTUBBI, CIUPTOBBIC TOPEIKU, CHUYKH, MPUOOp JUIsl TMOTy4YeHHUs Ta30B (WU
mpoOupKa C ra300TBOJAHON TPYyOKO#), mepyKaTenu s MPOOUPOK, CKISIHKU IS
XpaHEeHUsI PEaKTHUBOB, pa3AaTOYHbIC JIOTKW; XuMuueckue crakansl (50, 100 u 200
MJ1); LITATENN; MUHIETHI; TUTEIbHbIE UMb, CEKYHIOMEPHI (TaliMephl), MEpHbIC
npobupku (Ha 10-20 mu1) 1 MepHbie kKoyObI (25, 50,100 u 200 M), BoasiHas OaHs
(W11 TepMOCTaT), CTEKJISIHHBIE MaJOYKH; KOHMYECKUE KOJObI g TuTpoBaHus (50
u 100 wmu); WHAMKATOpHBIE TOJIOCKU Jyisi ompexaenenus pH u crangaptHas
WHJIMKaTOpHAs 1IKaJla; YHUBEPCAIbHBIN MHIUKATOP; nuneTku Ha 1, 10, 50 mu (vim
no3atopbl Ha 1, 5 u 10 mi1), OIOpeTKU I TUTPOBAHUS, MEIUIIMHCKUE TITPUIIBI HA
100-150 mu1, maGopaTopHble W/WIM aHAIUTUYECKHUE BeChl, pH-MeTpHhI, CyIUIbHBIHN
mkad, u Ap. 1adopatopHoe 000pyI0BaHUE.
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3.2. UadopmanmnoHHoe odecnievyeHrue peaju3aluuy NporpaMmbl

OcHoBHas JInTepaTypa
1. Tabpuensn O.C. Xumus : 10-# knacc : 6a30Bbili ypoBeHb : yueOHuk / O.C. ['abpuensH,
N.I". Octpoymos, C.A. CnagkoB. — 5-e u3 ., crep.- Mocksa : [Ipocsemenue, 2023. — 128c.
2. Tabpuensu O.C. Xumus : 11-it kimace : yue6 oOmieoOpa3oBar. opraHu3anuii : 0a30BbIN
ypoBenb / O.C. I'abpuensu, U.I'. Octpoymos, C.A. CnankoB. — 3-¢ m3a., crep.- Mocksa :
[Ipocsemenue, 2021. — 127c.

JlonoIHUTeIbHAS JTUTEpaTypa

1. Pymsurtuc I'. E. Xumus 10 kinacc: ydeOHUK Juist 001ie00pa3oBar. opraHu3anuii: 6a30BbIi
ypoBesb/I.E. Pym3utuc, @. I'. ®enpaman. — 3-e uzn. — M.: [Ipocsemienue, 2019

2. Pymutuc I'. E. Xumus 11 kmace: yueOHuK 1t 0011e00pa3oBar. opranu3anuii: 6a30BbIi
ypoBesb /I'".E. Pym3utuc, ®. I'. ®enpaman. — 3-e uzn. — M.: [Ipocsemnienue, 2020

3. Epoxun I0.M. Xumus. Yuebuuk — M.: Axkagemus, 2020

4, Taopuensn O.C. Xumus st mpodeccuii U CrenraTbHOCTEH TEXHUYECKOTO MPOQUIIS:
YUEOHUK Ul CTY. YIpexacHui cpea. mpod. oopazopanus / O.C. I'abpuensa, U.I'. Octpoymos.
— 4-e 3., crep. — M.: U3narenbckuii ieHTp «Akagemusi», 2021

5. Huxonbckwii, A. b. XumMusi: yueOHUK M MPAKTHUKYM JJIsi CPETHETO Mpo(ecCHOHAIBHOTO
oOpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3zg., nepepab. u non. — Mockaa:
Wz narensctBo FOpaiit, 2022

DJIeKTPOHHBbIE YYeOHUKHU

1. Axwmepnona, T. . Xumus : yae6Hnoe nocodue / T. 1. Axmenona. - Mocksa : MOIT PI'VII,
2023. - 192 c¢. - ISBN 978-5-00209-042-6. - Tekcr : omekrponnbii. - URL:
https://znanium.ru/catalog/product/2137492 (nata obpamenus: 11.04.2024). — Pexxum moctyrma:
IO TTOIITHCKE.

2. llleBnunpna, JI. B. Xumus. COOpHHK 3a7a4 ¥ YIPOKHCHHH : y4eOHO-METOIUYECKOE
nocobue / JI. B. lllesnunpina, M. [I. TlonexaeBa, A. 1. AnapueB. - HoBocubupck : U3a-Bo
HI'TY, 2019. - 63 c. - - Tekcr : anekrponnbiii. - URL: https://znanium.com/catalog/product/—
Pexum noctyna: mo moamucke.

3. boromomnora, U. B. Heopranmueckas xumus : ydyeOHoe mocodbue / M. B. Boromornosa. -
MockBa : UH®PA-M, 2021. - 336 c. : un. - (IIPO®Unb- Tekct : snexkrponHbii. - URL:
https://znanium.com/catalog/product/— Pesxum gocTyna: 1mo mojamnucke.

HNHTepHeT-pecypcesl
1. hvsh.ru— XypHan «Xumus B MIKOIE».
2. https://postnauka.ru/themes/chemistry — nexunu o XMMHH Ha caifte
3. http://gotourl.ru/4785 (http://www.hij.ru/) CaiiT Hay4HO-NOMYJISIPHOTO JKypHala
«XUMHS ¥ )KU3HBY.
4. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OtkpelTass 2J€KTpOHHaAs Oubamoreka xumuuyeckoro mnoptana «Chemnety,
COJIEPKUT yuyeOHble U MH(OPMAITMOHHBIE MaTepHaIbl JJIs IIKOJIBHUKOB U yUUTENeH.
5. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
Cucrema AMCTAaHIIMOHHOTO O0YYEHUs
6. http://www.xumuk.ru
CaliT 0 XMMHHU: KJIaCCHYECKHE YUYEOHMKH, CIPABOYHHMKH, SHIMKIIONEANHU, MOHCK
OpPraHNYECKUX U HEOPTaHMYECKUX PEAKINI, COCTABIIEHNE YPABHEHUMN PEAKIIAN.
7. http://orgchemlab.com/ Tlpakrudeckue paboTsl B 1ab0paTopun
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4. KOHTPOJIb U OIEHKA PE3YJIBbTATOB OCBOEHUA
oY «XUMMUSA»

KoHTponb ¥ oLeHKa  pe3ylbTaToB  OOy4YEHHS  OCYILECTBIISETCS
IPENoAaBaTesIeMB MPOLIECCe MPOBEACHUS MPAKTUICCKUX 3aHATHI U J1a00paTOPHBIX
paboT, TECTUPOBAHUS, @ TAKKE BBIIOJHEHHS O0YYarOIMMUCA WHAUBUIYAJIbHBIX
3aJlaHAl, MPOEKTOB, HCCIEeAOBaHUN. Pe3ynbrarbl 00ydYeHUs ONPENENSIOT, YTO

06yqa10mnec;1 AOJDKHBI 3HATb, INOHMMATb WM JACMOHCTPHUPOBATH 110 3aBCPIICHHUU

HN3YUCHUAANCIUILIINHEI.

Jnst hbopMupoBaHUs, KOHTPOJIS U OLEHKH PE3yJIbTaTOB OCBOCHHUS Y4eOHOM

AUCHUIIIINHBI UCITOJIB3YCTCA CUCTCMaA OLICHOYHBIX MepOHpHHTHﬁ, MpcacTaBJIAOIIAAg

co00ll KOMIUIEKC YYEOHBIX MEpPONPHUSTHIA,
oOydyeHHsT W C(OPMYJIHMPOBAHHBIX C YYETOM

pe3yabTtatsl 1o guctuminae) u GI'OC CIIO.

COIJIACOBAHHBIX C pe3yJbTaTaMu
OI'OC COO (mpeameTHbIE

13?[ OK/IIK |Monyas/Pa3nen/Tema Pe3yabTaTt 00yueHust Tlﬁlelsoonu;:;:;;x
| | OcHOBHOE conepKkaHue
1 Pa3znen 1. OcnoBbl | PopMyinpoBaTh
CTpoeHust 0a30Bble MOHATHUS U
BellecTBa 3aKOHBI XUMUU
1.1 | OK.01 | Crpoenue atToM0B Cocrasmsars xumuueckue | 1. Tect «CTpoeHre aToMOB
XUMHUYECKHUX (GopMyJibl COEIMHEHUN B | XUMUYECKHUX JIEMEHTOB U
3JIEMEHTOB U COOTBETCTBHUH CO MPUPO/Ia XUMUYECKOU CBI3U.
npupoa CTENEHbIO OKUCIICHUS 2. 3ajaum Ha OCTaBJIEHUE

XUMHYECKOM CBA3U

XUMHUYECKUX 3JIEMEHTOB,
WCXOJI U3 BAJICHTHOCTHU
U BJIEKTPO-
OTPUIIATEIILHOCTH

XUMHUYECKHUX POpMYTT
JIBYXaTOMHBIX CO€IMHEHHI
(okcum0B, Cynb(pHIO0B,
TUJIPUIOB U T.IL.).

3. 3aaHus Ha UCTIOJB30BAaHUE
XUMHUYECKOW CHMBOJIUKH U
Ha3BAHUM COEIMHEHUH T10
HOMEHKJIaType
MEKTYHapOIHOTO

COI03a TEOPETUYECKON U
MPUKIIATHON XUMUU U
TPUBHUAIIbHBIX Ha3BAaHUMU TSI
COCTaBJICHUS] XUMHUECKUX
(dhopMys IByXaTOMHBIX
COeIMHEHUH (OKCHJIOB,
cynb(hUI0B, THAPUAOB U T.I1.)
U JPYTHX HEOPTaHUYECKUX
COECIUHEHUN OTNEIIHLHEIX
KJIACCOB

25




1.2

OK.01
OK.02

[Tepuoanueckuit
3aKOH U Tabimna
J.. MenneneeBa

XapakTepru3oBaTh
XUMHNYCCKHUEC DJICMCHTHI B
COOTBETCTBUH C UX
MOJIOKEHUEM B
NEePUOANYECKON crcTeMe
XUMHUYECKUX JIEMEHTOB
J.1. MenneneeBa

1. Tect «Mertamnnueckue /
HEMETaJJINYSCKHUE CBOMCTBA,
AIEKTPOOTPUIATETBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHMHYECKHX DJIEMEHTOB B
COOTBETCTBHUE C UX
AJIEKTPOHHBIM CTPOCHHUEM U
IIOJIO’KCHUEM B
MEPUOIUYECKON CUCTEME
XAUMUYECKUX 3aeMmeHToB J[. 1.
Menpeneena.

2. IlpakTueckue 3ajaHus Ha
YCTaQHOBJICHUE CBSI3U MEXKTY
CTPOCHHEM aTOMOB
XHMHYECKHUX 3JIEMEHTOB U
MEePUOINYECKUM U3MEHEHHEM
CBOMCTB XMMHUUYECKHX
3JIEMCHTOB 1 X COCIMHCHUM B
COOTBETCTBUH C ITOJIOKCHUEM
[Tepuoanueckoii cucreme.

3. IIpakTHKO-pPUCHTHPOBAHHBIC
TEOPETUYECKHUE 3aJaHUsI Ha
XapaKTePHU3aIUI0 XUMHUYECKUX
anemeHToB: «Mertamumueckue /
HeMeTaJJIMUeCKIe CBOMCTBA,
AJIEKTPOOTPHULIATEIIBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHUMHYECKHX 3JIEMEHTOB B
COOTBETCTBHUE C UX
AJIEKTPOHHBIM CTPOCHUEM U
ITOJIO’KEHUEM B
MEePUOIUYECKON CUCTEME
XHUMUYECKHX DJIEMECHTOB

JI.1. MeHnnaeneeBa

Pasznen 2.
XuMuuecKue
peakuum

Xapakrepu3oBartb
THINBIXUMHUYECKHX
peaxuuii

KonTposbnas padora
«CTpoeHne BemecTsa u
XHMHYecKHe peakKunuu»

2.1

OK.01
OK.04

Tuel XUMHYECKUX
peakuuii

CocTaBnsTh peakuuu
COEZIMHEHUS, pa3lioxe-
HUS, OOMEHa, 3aMellle-
HUSI, OKUCITUTENbHO-
BOCCTAaHOBUTCJIbHBIC
peakuun

1. 3amaun Ha cocTaBiIeHUE
YPaBHEHUUN PEaKLIUN:

— COEMHEHMS], 3aMELICHMUS,
pasnoxxeHusi, o0OMeHa;

— OKHCIIUTENBHO-
BOCCTAaHOBUTENIBHBIX pEaKLUN
C UCMOJIb30BaHUEM METO/1a
AJIEKTPOHHOT0 OaaHca.

2. 3a1a4n HA pacyeT MacChl
BEIIeCTBA MIIH 00bEMa

ra3oB 10 U3BECTHOMY
KOJIMYECTBYBEIIECTBA, MACCe
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UM 00BEMY OJTHOTO U3
Y4aCTBYIOIIUX B PEaKIUU
BEIICCTB; pacYEThl MacChl
(0OBEMa, KomMUecTBa
BEIICCTBA) IIPOAYKTOB
PEaKIuu, €CIIv OJTHO U3
BEIICCTB MMEET IPUMECH

2.2 | OK.01 | Daexrponutnueckas | CocTaBisTh ypaBHEHHS 1. 3amanus Ha cocTaBieHUE
OK.04 IYCCOLMAIINS U XUMHYECKUX PEaKIuu MOJIEKYJISIPHBIX U HOHHBIX
MOHHBIHOOMEH MOHHOTO OOMEHa ¢ peaxkuuii ¢ yuacTueM KUCIOT,
y4acTueM HeOpraHu- OCHOBaHUU U coJei,
YECKUX BEIIECTB YCTaHOBJIEHUE U3MEHEHMUS
KHCIIOTHOCTH CpEJIbl
2. JlaboparopHas pabota
"TUNBIXUMUYECKUX peaKkuid"
3 Paznen 3. HccaenoBathb cTpoenue | KonrpoJabHas padora
Crtpoenue u H CBOMCTBA HEOPTraHU- «CBoiicTBa
CBOICTBA HEOPTaHM | YeCKHX BellecTB HEOPraHUYeCKHX
YyeCKMXBeElIeCTB BellEeCTB)

3.1 | OK.01 | Knaccudpuxarms, Knaccugpunuposartsb 1. Tect «Homenkmnarypa u
OK.02 | HomeHknatypa u HEOPraHUYECKUE Ha3BaHUE HEOPTraHUYECKUX
OK.04 | crpoenue BEIIIECTBA B BEIIECTB UCXO/IS U3 UX
OK.07 | HeopraHuuyeckux COOTBETCTBUUC UX XUMHUYECKON (GOpMYIIbI UITN

[IK.3.1- | BemecTB CTPOCHHEM COCTaBJICHUE XUMHYECKOU

I1K.3.3 (bopMyIIbl UCXO/ U3 Ha3BaHUS
BEILECTBA 10 MEXAYHAPOIHOU
WJIN TPUBUATILHOU
HOMEHKJIATYpe».
2. 3aa4M Ha pacyeT MacCOBOM
J10J11 (MacChl) XUMHUYECKOTO
aIieMeHTa (COeIMHEHNs) B
MOJIEKyJIe (CMecH).
3. [IpakTudeckue 3a1anus Mo
KJIacCU(pUKaLUH,
HOMEHKJIAType UXUMUYECKUM
dhopmysaM HEOPTraHUYECKHUX
BEILECTB PA3JINYHBIX KJIACCOB.
4. TlpakTuyeckue 3a1aHus Ha
ONpeieTICHuE XUMUYECKOI
aKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJA
XUMUYECKONCBSI3U U TUTIA
KPUCTAJUTMYECKONPEIIETKI

3.2 | OK.01 | ®wusuko- VYcranaBiuBaTh 1. Tect «OcobenHoctu
OK.02 | xumuueckue 3aBUCUMOCTH (PU3HKO- XUMUYECKUX CBOMCTB
OK.04 CBOMCTBaA XUMHYSCKHX CBOMCTB OKCH OB, KHCJIOT, OCHOBAHHIA,
OK.07 | HeopraHM4eckux HEOPraHUYECKHUX aM(pOTEPHBIXTHUAPOKCHIOB U

[IK.3.1- | BemecTB BEMIECTBOT CTPOCHUS coJeiny.
I1K.3.3 aTOMOB U MOJIEKYJL, a 2. 3ajaHMs HA COCTABJICHHE
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TaK)Ke TUIIA
KPUCTAJUIMYECKOU
peILIeTKH

YPaBHEHUH XUMUYECKUX
pEaKUHUiiC y4aCTHEM ITPOCTHIX
U CJIOKHBIX HEOPIaHUYECKUX
BELIECTB: OKCHUJIOB METAJLIOB,
HEMETaJJIOB HaM(pOTEPHBIX
AIIEMEHTOB; HEOPTraHUYECKUX
KHCJIOT, OCHOBAaHUH U
aM(OTEpHBIX TUAPOKCHIOB,
HEOpPraHMYecKuX coJieil,
XapaKTepU3YIOIUX UX
CBOMCTBA U CIIOCOOBI
MOJTyYCHUS.

3. IIpakTuKO-OpUEHTUPOBAH-
HBIETEOPETUYECKHE 3aJaHUS
Ha CBOICTBA U MOJIy4YeHUE
HEOPraHMYECKUX BEIIECTB

3.2

OK.01
OK.02
OK.04

Wnentudukamms
HEOPTaHUICCKHIX
BEIECTB

Hccnenosats
Ka4eCTBEHHbBIEC PEAKLIMH
HEOPraHUYECKUX
BCILIECTB

1. [IpaKkTUKO-OpUEHTUPOBAH-
HBIC 32/IaHUS 110 COCTABIICHUIO
XUMUYECKHX PEAKIH C
Y4aCTHEMHEOPTraHUICCKUX
BEIICCTB, UCIOJIB3YEMBIX JJIsI
uXuIeHTH()UKALINY.
2.JIaboparopHas padora:
“Unentudukanus
HEOPraHWYECKUX BEHIECTB”

Pazpea 4.
Crpoenne n
CBOMCTBA
OpPraHMYecKux
BelleCTB

HccaenoBarhb
CTPOEHHE U CBOMCTBA
OpPraHMYecKux
BelIeCTB

KonTpoasHnas pabora
«CTpoeHmue u cBOlicTBa
OpraHnYyecKux BellecTB)»

4.1

OK.01
OK.04

Knaccudukanmus,
CTPOCHHE H
HOMEHKJIaTypa
OpPTaHUYECKUX
BEIIIECTB

Knaccugunuponats
OpraHMYecKHe BellecTBa
BCOOTBETCTBUU C UX
CTpOEHUEM

1. 3aganus Ha cocTaBieHUe
Ha3BaHUN OPraHUYECKHUX
COCIMHEHUH 110 TPUBUAIILHON
WUITUMEXIYHApOTHON
CUCTEMAaTUYECKON
HOMEHKJIATypE.

2. 3ajaHNs HA COCTaBJIEHUE
MOJIHBIX U COKPAIIEHHbBIX
CTPYKTYPHBIX (OpMYII
OpPraHMYECKHX BEIIECTB
OTZIEJIbHBIX KJIACCOB.

3. 3aauu Ha onpeneneHne
npocreimen GopmyIibt
OpraHMYECKON MOJIEKYJIBI,
HCXOJISIN3 AJIEMEHTHOTO
cocraga (B %)

4.2

OK.01
OK.02
OK.04

CsoiicTBa
OpraHUYECKUX
COeIMHEHUN

YcranaBiauBaTh
3aBHCUMOCTh (PU3UKO-
XUMHYECKNX CBOMCTB

1. 3amanus Ha coCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peaKuuiic y4acTUEM
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OK.07

OpTraHN4Y€CKUX BCIICCTB

OpraHNM4Y€CKUX BCIICCTB HA

IIK.3.1- OTCTPOEHHUS MOJIEKYII OCHOBaHUU UX COCTaBa U

[1K.3.3 CTpPOEHHUSI.
3aaHusl Ha COCTaBJICHUE
YpaBHEHUI XUMHYECKUX
PEeaKLM, WILTIOCTPUPYIOIINX
XMMHUYECKHUE CBOICTBA C
Y4€TOM MEXaHU3MOB
MPOTEKaHUs JAaHHBIX PeaKuil
U TEHETUYECKOM CBSA3U
OpPraHUYECKUX BEILIECTB
pa3HbIX KJIACCOB.
3. Pacuernble 3a1auu no
YPAaBHEHUSIM PEaKLUil C
y4acTUEMOPraHNYEeCKUX
BELIECTB.
2. JJTaboparopnas pabota
“IIpeBpamieHus
OpraHMYECKUXBEUIECTB IIPU
HarpeBaHuu"

4.3 | OK.01 | Mpentudukanus Uccnenosars 1.IIpaKkTUKO-OpUEHTUPOBAH-
OK.02 | opranuueckux KA4eCTBEHHBIC PEAKIIMM | HBIE 3aJJaHUs 110 COCTaBJICHUIO
OK.04 | BemecTB,ux OPraHUYeCKUX XUMHUUYECKUX PEAKIIHM C
OK.07 | 3HaueHue u COCIMHEHUH OTAENBHBIX | Y4aCTHEMOPraHWYECKUX

[IK.3.1- | npumeHeHHe B KJIACCOB BEIIECTB, B T.4. UCMOJIb3YEMBIX
IIK.3.3 | ObITOBOI U JUTSL UX WJICHTU(UKAIIAN B
MIPOU3BOJICTBEHHON OBITY U IPOMBIIIIIEHHOCTH.
JeATeTbHOCTH 2.JlaGoparopnas padoTa:
YyeJoBeKa “Unentudukanus
OPraHUYECKUX COCTUHEHUI
OT/IEJIbHBIX KJI1aCCOB”
5 Pazneua 5. XapakTepu3zoBaTthb
Kunernyeckue u BJIMSIHUE PA3JIMYHBIX
TepMoAMHAMHUYec- | (pakTOpoOB Ha
KHe3aKOHOMep- PaBHOBeCHEH
HOCTH MPOTEKAHUA | CKOPOCTH XUMHUYECKUX
XHMHYECKHX peaxuui
peakuuii

5.1 | OK.01 | Cxkopocth XapakTepus3oBaThb IIpakTHKO-OpUEHTUPOBAHHBIE
OK.02 | xumHuecKux BIIMSIHME KOHIICHTPALlUA | TEOPETUYECKHE 3aJaHMs Ha
OK.04 | peaxuuil. pearupyoomux BeecTs | aHaiau3 pakTOpOB, BIUSIOLIMX
OK.07 | Xumunueckoe Y TEMIIepaTyphl Ha Ha U3MEHEHUE CKOPOCTH

IIK.3.1- | paBHOBeECHE CKOPOCTbXMUMHUYECKHUX XUMHUYECKONPEAKINH.
[IK.3.3 peakuuil. IIpakTHKO- OPUEHTUPOBAHHBIE
XapakTepHu3oBaTh 3aJlJaHUs Ha IPUMEHEHUE

BIWSTHYE N3MEHEHUS
KOHIIEHTPALlUH BELIECTB,
pEeaKuuu Cpelbl U
TeMIepaTypbl Ha

npuHuuna Jle- [larense s
HAaxO0’KJICHUs HAIPABIICHUS
CMELIEHUS PAaBHOBECHS
XUMUYECKON PEAKIIUUHU
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CMEIEHHE XMMUYECKOTO
paBHOBECHSI

aHanu3 (PaKkTOPOB, BIMSIOIINX
Ha CMCHICHUEC XUMHNUYCCKOI'O
paBHOBECHSI

6 Paznen 6. HccnenoBarb
PacTtBOpsI HCTHHHBIEPACTBOPbHI
¢ 32/IaHHBIMHU
XapaKTePUCTHKAMH
6.1 | OK.0l | IlonsTume o Pa3nuuyars ucTUHHBIE 1. 3ajaun Ha IPUTOTOBIIEHNE
OK.02 | pacTBOpax pacTBOPHI pacTBOpOB.
OK.04 2. IIpakTHKO-OpUEHTHPOBAH-
OK.07 HbIE PaCYETHBIC 3aJIaHUSI HA
IIK.3.1- JUCIIEPCHBIE CUCTEMBI,
[1K.3.3 HCIIOJIb3yEMbIC B OBITOBOM 1
MIPOU3BOJACTBEHHOMN
JIESITEIbHOCTHYETIOBEeKA
6.2 | OK.01 | UccnemoBanue Uccnenoats  ¢usuko- | JlabopatopHas pabora
OK.02 | cBoiicTBpacTBOpPOB XuMHUueckue cBoiictBa | “IIpuroroBiieHue pacTBOpOB”
OK.04 HCTUHHBIX PaCTBOPOB
OK.07
IK.3.1-
I1K.3.3
Il | IpodeccuonaibHO-OpHEHTHPOBAHHOE COJlep:KaHue (CoepKAHUE MPUKJIIATHOTO MOTYJIs1)
7 Pa3zpen 7. OnenunBaTh 3amuTa Keiica (¢ yueTom
Xumus B ObITY U NMOCJIeACTBUAOBITOBOI | Oyayluei
NMPOU3BOJCTBEHHOI | W MPOM3BOJACTBEHHOM npodeccuoHaILHOM
NeATeIbHOCTH NeSTeIbHOCTH NesiTeJIbHOCTH)
yeJioBeKa yeJioBeKa CIO3UIUI
IKO0JIOTMYECKOM
0€301aCHOCTH
7.1 | OK.01 | Xumus B ObITy U OuenuBath nocnencteus | Keiic (¢ yuerom Oymymei
OK.02 | mpou3BOACTBEHHOM | OBITOBOI M MPOU3BOJI- npodeccuoHaTbHON
OK.04 | nmesarempHOCTH CTBEHHOM JIEATEIBLHOCTH | JeATeIbHOCTH) Bo3MoxkHBIE
OK.07 | genoBeka YeJoBeKa C O3UIUHI TEMbI KEHCOB:
IK.3.1- AKOJIOTMYECKOU 1. [Morennenue kMmarta u
IIK.3.3 0€e30IMacHOCTH BBICBOOOXKIEHUE Ta30BbIX

THIPATOB CO JIHA OKEaHa.
Bynyiue marepuanst st
aBHa-, MaIlIMHO- U
npuOOPOCTPOCHHUS.

2. HoBwie maTepuaisl st
COJIHEUHBIX OaTapei.

3. JlekapcTBa Ha OCHOBE
PaCTUTENLHBIX IPENapaToB

30




