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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma oOGrmieo0pazoBareiabHol yueOHou aucuumiuael OY .07
XuMmus pazpabotraHa Ha OcHOBe TpeOoBanuit denepanbHOr0 TOCYIAPCTBEHHOTO
CTaHIapTa CpeaHEro o0mero o0pa3oBaHMs, TPEABIBISIEMBIX K CTPYKTYpE,
COJIEP’)KaHUI0O W  pe3yjibTaTaM OCBOCHHS y4eOHOro 001eo0pa3oBaTEIEHOTO
npeamera (OI'OC COO), yrBepka€H MNpuka3oM MUHHCTEPCTBA MPOCBEIICHUS
Poccutickoiit @eaepanun ot 12 aBrycra 2022 r. No 732 «O BHeceHUH U3MEHEHUM B
denepalibHbI TOCYJAPCTBEHHBIN O0pa30BaTENbHBIA CTaHAAPT CPEIHEro OOILEro
oOpazoBanus yTBepxkAcHHBIN [Iprkazom MunucrepcTBa oOpazoBanust U Hayku PD
or 17 mas 2012 r. T413» (3apeructpupoBano B Muniocte Poccun 12 ceHTs0ps
2022 1. Ne 70034); denepaibHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaH/IapTa
cpennero npodeccuonansaoro oopazosanusa (OGI'OC CIIO), yTBepkI€H NpUKa3zoM
MunuctepctBa npocenieHus: Poccuiickoit ®@enepanuu ot 17.08.2022 Ne 742 «O0
YTBEPXKICHUHN (PeepaTbHOTO TOCYIapCTBEHHOIO O00pa30BaTEIbHOIO CTaHJapTa
CpeIHEro podheccruoHaIbLHOTO o0pa3oBaHUs» 1o CIEUUATbHOCTH
09.02.07 UudopmalimoHHbIE CUCTEMbI U IPOTPAMMHUPOBAHUE.

Pabouas mporpamma OV .07 Xumusi cocTaBjieHa Ha OCHOBE IPUMEPHOU

paboueii mporpamMmel 00111€00pa3z0BaTEIHLHON YUEOHON JUCIUTIIMHBI « XUMUSD IS
MpoQeCCHOHANIBHBIX 00pa30BaTeIbHBIX OpraHu3anuii, paspadoranHo OI'BOY
IO «MHcTuTyT pa3Butuss Opo(ecCHOHATLHOTO  00pa30BaHUS», MPOPUIIb
oOyueHusi: TexHuueckuid; nporokon Nel4 ot 30 wHosiOps 2022r., Ha OCHOBE
denepanpHOll  00pa30BaTEIBPHOM IPOTrPaMMBbl  CPEAHETO OO0Iero oOpa3oBaHUs,
YTBEPKAEHHOW TMpukazoM MunucrepctBa npocsemenuss PO or 18.05.2023 r.,
Ne371, Konnenuuu npenojiaBanusi 001eo0pa3oBaTeNIbHbIX JUCIUIUIMH C YYETOM
npo¢eCCUOHAILHOW HAINpPaBJIEHHOCTH MPOTPaMM CpeIHEro mnpogecCHOHATIBLHOTO
oOpa3oBaHMsl, peaqu3yeMbIXx Ha ©0a3e OCHOBHOrO 00IIero oOpa3oBaHus,
MunncrepctBoM npocsemienust Poccuniickoii @eneparuu ot 30 anpens 2021 r.,
Ne P-98; ¢ yuérom Paboueii mporpammel Boctiutanusi OI'AIIOY CIIK.

Pabouas mporpamma OV]JI.07 Xumusi peanusyerca ¢ Y4EToM Tpoduis
MOJIy4aeMoro  Mpo(ecCHOHAILHOTO O0pa3oBaHUs W COJEp)KaHueM pabodmx
nporpamM 1o OIL06 bBe3omacHocts xu3HepestenbHoctn, MJK 04.02
Obecrnieuenne kadecTBa HyHKITMOHUPOBAHUS KOMITBIOTEPHBIX CUCTEM.



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

1.1. MecTo0 AUCUMILUIMHBI B CTPYKTYpe OCHOBHOIl mnpodeccuoHAILHOM
00pa3oBaTeJIbHOI MPOTrPAMMBI

O6mieoOpa3oBaTenbHas AUCHMIUIMHA «XUMUS» H3ydaeTca Ha 0a30BOM
ypOBHE B  00mIe00pa3oBaTEIbHOM IIMKIE Y4eOHOro TIJIaHa  OCHOBHOM
npodeccruonanbHO 00pa30BaTEIHLHON MPOTPAMMEI.

ConepxaHne MUCHHIUIAHBI «XWUMUS» BKIIOYAaeT 0a30BbIA MOaynb (6
pazznenoB) W npukiaaaHo Moxaynb (1 pasmen), BKIIIOYAIONUMN MPAKTUKO-
OpPHUEHTHUPOBAHHOE COJEPKaHNUE JAaHHOUW MPOGECCHH WK CTICITHATEHOCTH.

[IpuknagHoOi MOAYJIb BKIIOYAET OJWMH pazfen 7 «Xumus B OBITY U
MPOU3BOJICTBEHHOM JEATEILHOCTH 4YEJIOBEKa» W peallu3yercs Ha Marepuale
KEMCOB, CBS3aHHBIX C JKOJIOTMUECKOW OE30MACHOCTHIO M OIEHKOW IMOCIEACTBUI
OBITOBOM U MPOU3BOJACTBEHHOW JEATENBHOCTH, IO OTpaciisiM  OyayIiei
po¢eCCUOHATIBHON JIEATEIIbBHOCTH 00yJarOIUXC .

1.2. HeJib ¥ NJIAHUPYeEMbIe Pe3yJabTAThl 0CBOEHHS TMCUUIINHBI:
Lenbro TUCHMIUIMHBI ABJIIETCS (POPMUPOBAHUE Y CTYACHTOB MPEICTABICHUS
0 XMMHUYECKON COCTaBJISIONIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa KaK OCHOBBI
NPUHATHS  PEIICHHWH B JKM3HCHHBIX M IMPOU3BOACTBEHHBIX  CHUTYaIlUsX,
OTBETCTBEHHOTO MOBEJCHUS B MPUPOIHOU Cpejie.

3ajauyu AUCUMILIUHBI:

1) cdhopmupoBaTh TNOHMMAaHUE 3aKOHOMEPHOCTEH NPOTEKaHUS XUMHUYECKUX
IIPOLIECCOB U SIBJICHUW B OKPYXAKOLIECH Cpele, LUEJIOCTHOW HAyYHOU KAPTHUHBI
MUpa, B3aMMOCBSI3U ¥ B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYyK;

2) pPa3BUTh YMEHHUS COCTaBIIATH (POPMYJbl HEOPTaHUYECKUX U OPraHUYECKHUX
BEIIECTB, YpPAaBHEHUS XUMHUYECKMX pEaKUHUi, OOBICHATH HUX CMBICI,
MHTEPHPETUPOBATH PE3YJIbTATHl XMMUUYECKUX IKCIIEPUMEHTOB;

3) cdopMupoBaTh HaBBIKH MIPOBEICHHUS IPOCTENIINX XUMHUYECKUX
AKCIIEPUMEHTAJIBHBIX MCCIIEOBAaHUN C COONIOZACHUEM IpaBui 0€30MacHOro
oOparieHus ¢ BeIiecTBaMu 1 JIa0OpaTOpHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHs HCIOIb30BaTh HHPOPMAIMIO XUMHUYECKOTO Xapakrepa H3
pPa3IMYHBIX UCTOYHHUKOB;

5) cdopMUpOBaTh YMEHUSI MPOTHO3UPOBATH MOCIEACTBHS CBOCH NEATEIBHOCTH U
XUMUYECKUX MPUPOJIHBIX, OBITOBBIX M MPOU3BOJCTBEHHBIX MTPOLIECCOB;

6) chopMupoBaTh MOHMMAaHHUE 3HAUYMMOCTH JOCTUKEHUN XUMHUYECKOW HAyKU U
TEXHOJIOTUM ISl pa3BUTHUS COLIMAIIBHON 1 TPOU3BOACTBEHHOU cep.



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  J@ATENHHOCTH | MOJEKYJIA, BAIEHTHOCTh, 3JEKTPOOTPHIATENLHOCTh, CTENEHb OKMCIICHHS,

NPOPECCHOHAND™ | 1oy yonorHIecKoii H CONMATBHON HAPABIEHHOCTH, | XHMUYecKas CBS3b, MONb, MOMADHAS 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 COEAUHEHUs, OWOIOTMYECKH aKTUBHBIE BEIIECTBA

K pasitiiHbIM npo(hecCUOHANTBHOM JesTeNbHOCTH, (YTIIeBOMBI, KMpBI, OEIKH), MOHOMEp, MOJIMMEP, CTPYKTYpPHOE 3BEHO,

KOHTCKCTaM OBj1ajieHNe  YHHMBEPCAIbHBIMHM  y4eGHBIMH | BHICOKOMOIEKYIISAPHBIE COENMHEHHS, KPUCTAIUIMYECKAS DENIETKA, THIIBI
03HABATEILHBIMH IECTBHSIMH: XHUMUYECKHX PEaKIMi (OKHCIHTENBHO- BOCCTAHOBHTENBHEIE, HK30-U
a) 0a30BbIe JIOTHYEeCKHE JeiiCTBUS: SHIO0TEPMUYECKHE, PEaKLMd MOHHOTO OOMEHaA), pacTBOP, SIEKTPOIHTEL,
- CaMOCTOATEIHLHO dbopMymHIpoBaTh W | HEONEKTPONUTEI,  DIEKTPONMTUYECKAas  JUCCONMANMS,  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, nepuoanueckuid  3akoH J[.MI. MeHnneneeBa, 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,

! YKa3bIBalOTCA IMUHOCTHBIE 1 meTanpegmeTHble pesynbTaTtel U3 PrOC COO (B nocnegHen pegakumm ot 12.08.2022) B oTrnaronbHon ¢opme, bopmupyemble
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 eHCTBUSA:

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

- BBIABJIATH NPUUYMHHO-CJICACTBEHHBIE CBSI3U U
aKTyaJII/I3I/IpOBaTI> 3anat1y, BBIABUT'AaThb FI/IHOTCSY
€€ pElIeHMs, HaXOJIWThb AapryMeHThl s
JI0KA3aTeNbCTBA CBOMX YTBEPXICHUI, 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 NEPEHOCHUTH 3HAHUS B ITI03HABATEIIbHYIO
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

- YMCTbh BBIABJIATE XapaKTEPHBIC IMIPHU3HAKN U B3aMMOCBA3b U3YYCHHBIX
HOHSITHfI, IMPUMCHATL COOTBCTCTBYIOIIUC TIIOHATUA IIpU OINKWCAaHHUU
CTPOCHHUA 1 CBOMCTB HCOPraHNUYCCKUX W OPraHnMYCCKHUX BCHICCTB U HX

MpEBpaIICHUI; BBIABIATH B3aUMOCBSI3b XMMHUYECKMX 3HAHUH C
MOHATHSIMH M TIPEICTABICHUSMU JIPYTHMX  €CTECTBEHHOHAYYHBIX
MPEAMETOB;

- YMEThb HCIOJb30BaTh HAMMEHOBAHUS XUMHUYECKHUX COEIMHEHUU
MEXKIYHAPOAHOTO COK3a TEOPETUYECKOW M MPUKIAAHOM XUMHH U
TPUBHAJIbHbIE HA3BaHUA BAXKHEWIINX BEIIECTB (STUJICH, AalleTUJICH,
[IIMLEPUH, PeHO, popMalIbIeru]l, YKCYyCHasi KUCIO0Ta, TJIULUH, YTapHbIHA
ra3, yrjIeKUuCiblii ra3, aMMHUaK, raiieHasi M3BeCTh, HEraimleHas HU3BeCTb,
MUThEBAsl COJAa U JIPYrHX), COCTAaBIATH (POPMYJIbI HEOPraHUYECKUX U
OpPraHMYECKUX BEUIECTB, YPAaBHEHUS XUMHUYECKHX pPEaKIUi, OObICHATH
UX CMBICJ;, IIOATBEPKIATh XapakTEpHblE XHMMHYECKHUE CBOWCTBA
BEILIECTB  COOTBETCTBYIOUIMMHU  SKCIHEPUMEHTaMH U 3alUCAMHU
YpaBHEHUN XUMHUYECKUX PEAKIINN;

- YMETh YCTaHaBJIMBATh MPHUHAIIEHKHOCTh U3YUEHHBIX HEOPTAaHUUECKUX
U OpraHMYEeCKHX BEUIECTB K OIpPEACIICHHBIM KjaccaM M TIpyIIaM
COCIMHEHMM, XapaKTepU30BaThb MX COCTAaB U BaXHEHIIUE CBOMCTBA;
ONpeNeNIATh BHJBl XUMHUYECKHUX CBs3ell (KOBaJeHTHas, MOHHas,
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 MBIIJIEHUS 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 MO 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
JEeSATSIIbHOCTH

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;

- COBEPIICHCTBOBAHUE SI3BIKOBOM 51
YUTATENbCKOM  KYyJIbTYpbl  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
STWJIEHa U W3y4YeHHE €ro CBOMCTB, KauyeCTBEHHbIE peEakluu 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;
pemaTth AKCIEpUMEHTANbHBIE 3a7adyd 1o TeMaMm "Mertamibl" u
"Hemertamnsl'") B COOTBETCTBUU C IPaBUJIAMH TEXHUKH O€30MaCHOCTH
npu oOpalieHuu C BEUIECTBAMU U JAOOPATOPHBIM 00OPYIOBAHUEM;
MPEICTaBIATh PE3yabTaThl XUMHUYECKOIO JKcrIepuMeHTa B (opme
3alMCH YPAaBHCHHWH COOTBETCTBYIONIMX peakiuii u (GopMmynupoBaTh
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, W3MEpPEHHUE, DKCIEPUMEHT,
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;

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

OK 04.
OddexTuBHO
B3aUMO/ICHCTBO-
BaTh U
paboTath B
KOJIJICKTHBE U
KOMaHJ1e

- TOTOBHOCTBH K CAMOPAa3BUTHIO,
CaMOCTOSTEIILHOCTH ¥ CaMOOIIPEICIICHHUIO;

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

OBiajeHne yHHMBePCAJIbHBIMH
KOMMYHUKATHBHBIMU JIEHCTBUSIMH:

0) COBMeCTHAas 1eITeJIbHOCTD.

- TOHWMAaTh H WCIIOJH30BAThH
MPEeUMYIIeCTBa KOMAHIHON M WHAWBHUYaTbHOM
paboTHI;

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

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

-  KOOpPAWHHPOBATh W BBINOJNHATE PadboOTy
YCIOBUSAX pealbHOTO, BUPTYaIbHOTO

Y KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHSI,

- OCYIIECTBISITh MO3UTHBHOE CTPATETMUECKOE

- YMETb IJIAHUPOBATH ¥ BHIMOIHATH XUMUYECKUN SKCTIEPUMEHT
(IpeBpareHust OpraHNYecKrX BEUIECTB IPU HArPEBaHUH, MTOTyYCHHE
STHJICHA W W3Y4YEHHWE €ro CBOWCTB, KayeCTBEHHBIE pPEaKIWW Ha
aNbJIeTH/Ibl, Kpaxmall, YKCYCHYIO KHUCIIOTY; JeHaTypaius OeIKoB Mpu
HarpeBaHWH, IIBETHBIC PEAKIMH OENKOB; MPOBOJIUTH PEAKIIMH WOHHOTO
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




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 9KOJIOTMYECKOMN
KYJIbTYpbl, IMOHMMAaHHUE 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 NEHCTBUH, IPUHOCAIINX
BpEJl OKpPY>KAIOIIEH cperie;

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

- pacIIIpeHNE ONBITA AESITEIbHOCTU
9KOJIOTMYECKOI HaIllpaBJI€HHOCTH;

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

chopMHUpPOBATH PECTABICHUS: O XUMHUUECKON COCTABIISAIOIIEH
€CTeCTBEHHO-HAyYHOH KapTHHbI MHpa, pOJM XHUMHUM B IO3HAHUM
SBJICHUH NPUPOABI, B JOPMUPOBAHUM MBIIUIEHUS U KYJIbTYphl JUUHOCTH, €€
(YHKIMOHAIBHOM ~ IpPaMOTHOCTH,  HEOOXOAMMOM  Ais  pelLIeHus
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 OKpYXKarollled NPUPOJHOM Cpelbl; YYMUTBIBATH OMNACHOCTh
BO3CHUCTBUS HA XXHMBbIE OpPraHW3MbI OIPEAETCHHBIX BEIIECTB, MOHHUMAs
CMBICI IOKAa3aTels NPeAeIbHON TOMYCTUMON KOHIIEHTPALUH;

- YMEThb MpPOTHO3UPOBaTh, AHAIN3UPOBATh M OLEHHWBAaTh C IO3UIHH
9KOJIOTHUECKON 0€30MacCHOCTH MOCIEACTBUS OBITOBOM M MPON3BOACTBEHHOM
NIeSITEIbHOCTH ~ YeJIOBeKa, CBSI3aHHOM ¢ repepaloTKOil  BEIecTB;
UCTONb30BaTh IOJIyYEHHbIE 3HAHUs Ul NPUHATHA T'PAMOTHBIX DPELICHUN
Ipo0JIEM B CUTYaLUsAX, CBA3aHHBIX C XUMHUEH;

- YMETb OCO3HABATh ONACHOCTH BO3ACUCTBHS Ha JKUBbIE OPraHU3MbI
OIIpE/ICJICHHBIX BEIIECTB, IOHUMAs CMBICI [TOKa3aTesl IPeIeIbHON
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 ITUCHUIIIMHBI

Kon Pe3ynbTaThl OCBOEHUS TUCIUIIIIMHBI
dhopMHUpyEMBIX
KOMIETEHLINI
1K 4.2 OcyliecTBISITh U3MEPEHUs] SKCIUTYyaTAaMOHHBIX XapaKTEPUCTUK IPOrPaMMHOIO

obecrnieueHus KOMIIBIOTCPHBIX CUCTEM.

K 7.1 BoisIBiATE TEXHUYECKHE MTPOOIEMBI, BOZHUKAIOIIUE B TIPOIECCE IKCIUTyaTaluy 0a3

JTAHHBIX U CEPBEPOB.

JInyHOCTHBIE pe3yJIbTAThI
peain3aiuu NPorpaMMbl BOCHUTAHUSA
(Oeckpunmopbwi)

Kox 1Mm4HOCTHBIX
pe3yJabTaToB
peajM3anuu
NMPorpamMmbl
BOCIIMTAHNS

JINYHOCTHBIE peE3yJabTaThl

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

K J€¢JJOBbIM KadeCTBaM JINYHOCTHU

OCOSHaIOH_II/Iﬁ ce0ls T'paXXJaHWUHOM M 3allIUTHUKOM BEJIUKOM CTPaHbI

JIP 1

[IposBnstoUMii W JAEMOHCTPUPYIOUIMM yBaKEHHE K JIIOASIM TpPYyAa,
OCO3HAIOIIMI  LEHHOCTh  coOcTBeHHOro  Tpynxa. Crpemsmuiicas K
(GopMHpPOBaHUIO B CETEBOH cpeae JIMYHOCTHO M TNPO(ecCHOHAIBLHOTO
KOHCTPYKTHUBHOTO «IIH(PPOBOTO CIEHA»

JIP 4

JIeMOHCTpUPYIOIUI IPUBEPKEHHOCTh K POJHOM KyJIbType, HCTOPUUECKON
namsiTH Ha OCHOBe J0OBM K Poamue, ponHoMy Hapoay, Majod pOJIUHE,
IPUHATUIO TPAJULUOHHBIX LIEHHOCTEH MHOIOHALIMOHAIBLHOIO Hapojla
Poccun

JIP S

HpOiIBJ'I}IIOH_II/Iﬁ YBaAXXCHUC K JIOAAM CTAPLICTO IOKOJICHUS W I'OTOBHOCTH K
Y4aCTHUIO B COHH&HLHOﬁ NMOAACPIKKEC B BOJIOHTCPCKUX ABHMIKCHUAX

JIP 6

Oco3HanMi NPUOPUTETHYIO LIEHHOCTh JUYHOCTH YEJIOBEKA; YBaKArOUIUI
COOCTBEHHYIO U YY)XYIO YHHKQJIBHOCTh B PAa3JIMYHBIX CHTYAIHSIX, BO BCEX
dbopmax 1 BUIaX AESITEILHOCTH.

JIP 7

[TposBnsironMii M JEMOHCTPUPYIOIIMN yBaKEHUE K IPEICTAaBUTEISIM
Pa3JINYHBIX ATHOKYJIBTYPHBIX, COLIMAIBHBIX, KOH(PECCHOHANBHBIX M HHBIX
rpyni. Conpu4yacTHBI K COXPaHEHMIO, NPEYMHOKEHHMIO U TPaHCIALUU
KyJbTYPHBIX TPAaJULMHA U IIEHHOCTEHl MHOTOHALIMOHAJIBHOIO POCCHHCKOTO
rocyapcTsa

JIP 8

Cobnromaroniuii ¥ MpomnaraHIUPYyONIUI MpaBwiia 370pOBOro U 0e30MacHOro
o0pa3a J>KM3HH, CIOpPTa; NPEAYNPESKIAOMMNA JIMOO TPEOI0ICBAOIINN
3aBHCHUMOCTHU OT aJIKOI'OJIA, Ta6aKa, IMCUXOAKTUBHLIX BCIICCTB, a3aPTHBLIX UI'PD
u T.4. CoxpaHsromMi I[CUXOJOTUYECKYI0 YCTOWYMBOCTb B CHUTYaTHBHO
CJIOKHBIX WJIM CTPEMUTCIIbHO MCHAIOIMXCA CUTYallUAX

JIP 9

3a0oTAmMACS O 3allUTe OKPYXKAIOWIEH Cpeabl, COOCTBEHHONH M UYXKOM
0€30MaCHOCTH, B TOM 4HcJIe HU(BPOBOU

JIP 10

[IposBnstomuii  yBakeHHME K JCTETUYECKUM IIEHHOCTSIM, O00JaaroImui
OCHOBaMH 3CTETUYECKON KYJIbTYpBI

JIP 11

[IprHMMaromuii ceMelHble LIEHHOCTH, TOTOBBIM K CO3JAHHUI0 CEMBH H
BOCTIUTAaHUIO JETEH; JAEMOHCTPUPYIOIIUN HENPUSATHE HACHIIASA B CEMBE,
yXOa OT pOAUTEIBCKOM OTBETCTBEHHOCTH, OTKa3a OT OTHOIIEHUH CO
CBOMIMH JIETHMH U UX (PMHAHCOBOTO CONIEPIKaHUS

JIP 12
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2. CTPYKTYPA U COAEPKAHUE OY I «XUMMUSD»

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. KOHTPOJIbHBIEC PaOOTHI 6

nabopaTopHbIE 3aHATHS 10

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

NPHUKJIATHOTO0 MOIYJIs)

BT. 4..

TEOpETUYECKOe 00yUeHHE 2

IIPAKTUYECKUE 3aHATUS 4

Camocmosmenvhas paboma -

Koncynemayuu -

IIpomexyTounasi arTecTanus (Ougpepenyuposantulil 3auem) 2

[TpodeccronanbHast HaPaBICHHOCTD 30 -42%
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2.2. TeMaT4yecKMi IJIAH U COJAePKAHNE YUEOHOH TUCHUIIMHBI « X UMM

Kon muuHOCTHBIX

HanMeHOBAHMe Conepxanue yueOHOro Mmarepuasa (0CHOBHOE U NPodeccuoHaIbLHO- ) — ObLem ®dopmupye pesybTaTOR
PA3IEIIOB B TeM OPUEHTHPOBAHHOE), JIA0OPATOPHbIE U NPAKTUYECKHE 3aHATUS, TPUKIATHOI yCBoeHus! 4ACOB Mble ﬁ;ﬁg;i:;r:
MOIYJIb KOMIIETEeHIIMH pocmuTanms, JIP
1 2 3 4 5 6
OcHoBHOE coep:kaHue 64
Pa3nes 1. OcHOBBI CTpOEHHSI BelecTBa 6
Tema 1.1. Coaep:xaHue y4eOHOro MaTepuasa: 4 OK.01 JIP1, JIP4-12
Crpoenne aToM0B CoBpemeHHass MOJeNb CTpoeHus aroma. CHUMBOJIMYECKUH S3BIK XUMUHU. 2 2
XHMHUYECKHX XUMHYECKUIT JJIEMEHT. DneKTpoHHAas KOH(UTypaus aToMma.
3JIEMEHTOB U Knaccuukaiius XUMUYECKUX 3JIEMEHTOB (s-, P-, d-31emenTsl). BaneHTHbIe
NPHPOJA XUMHYECKOM | DJIEKTPOHBI. BaneHTHOCTh. DNEeKTpOHHAs MIPUPOIa XUMUUYECKOM CBSI3U.
CBSI3U DNeKTPOOTPULIATETLHOCTh. Buabl XUMHYECKOW CBsA3UM  (KOBaJIGHTHAs,
MOHHAsI, METAJITHYECKasi, BOJOPOJIHAS) U CITOCOOBI ee 00pa3oBaHUs
IIpakTHYeckne 3aHATHA: 2
Nel. Pemenue 3amgaHuil Ha UCIOJI30BAaHUE XMMHUYECKOW CUMBOJIMKY U HA3BaHUI 2
COEIMHEHMI 10 HOMEHKJIAType MEXIYHAPOJHOTO COI03a TEOPEeTUYECKOW U
MPUKIATHON XUMUM W TPUBUAIBHBIX HA3BAaHUM MJIsI COCTABJICHUS XHUMHYECKUX
(dbopMyIl ABYXaTOMHBIX COE€IUHEHHI (OKCHIOB, Cylb(HUI0B, TUIPHUIOB U T.II.) U
JIPYTUX HEOPTaHUUECKUX COCTMHEHHH OT/ACNbHBIX Ki1accoB. [IpakTuueckue 3agaHust Ha
YCTaHOBIJICHHE CBSI3U MEXAY CTPOCHHUEM aTOMOB XMMUYECKHX 3JIEMEHTOB U
MEPUOINYECKIM HU3MEHEHHEM CBOMCTB XMMHYECKUX JJIEMEHTOB M UX COCIUHEHUN B
COOTBETCTBUH C MoJioxkeHneM [leproandeckoil cucTeMmsl
Tema 1.2. Conep:xaHue yueOHOro Marepuasa: \ 2 OK.01 JIP1, JIP4-12
Iepuonuyeckni IIpakTHYeCcKHE 3AHATHA: OK.02
3aKOH M Ta0Jauua Ne2. [Tepuoanyeckas cucrema xumuyeckux 3neMenToB J[.M. Menaeneesa. 2

JA.U. MenneneeBa

®usznyeckuil cMpica [lepuonnueckoro 3akona .M. MeHnaeneea. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX
BEILECTB B COOTBETCTBUH C ITOJIOKEHUEM XUMHUUYECKOr0 deMeHnTa B [lepuonnueckon
cucrteMe. MupoBo33peHdeckoe U HayuHoe 3HadeHue [lepuonnueckoro 3akona JI.11.

Menpeneesa. [Ipornossl [I.1. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKHX
JJIEMEHTOB. PeleHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI Ha

XapaKTCprU3aluo XUMUYCCKUX 3JICMCHTOB «MeTannnaeckue / HEMETAUTHIECKHAE CBOfICTBa,
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SJICKTPOOTPHULIATCIIEHOCTD XUMHUYCCKUX 3JICMCHTOB B COOTBCTCTBUU C UX 3JICKTPOHHBIM
CTPOCHHUEM U ITOJIO)KEHUEM B HGpPIOI[PI‘-ICCKOﬁ CUCTECMCXIMHNYCCKHUX DJICMCHTOB
J.1. MeHieneeBay

Pazpen 2. Xumnueckue

peakuuu

10

Tema 2.1.

Conep:kaHue y4yeOHOro MarepuaJa:

THunbl XUMHYECKHX
peakuuit

Knaccugukanus u THIIBI XUAMHYECKUX PEaKIUil ¢ y4acTHeM HEeOpraHu- 2
yeckux BeniecTB. CocTaBICHUEYPABHEHUM pEaKIUi COEMHEHMS,
pasioXeHus, 3aMelIeHns, 0OMEHa, B T.4. pEaKIiil TOPeHUs, OKHCICHHS-
BOCCTAHOBJICHUS.

VYpaBHeHUsI OKUCIEHUI-BOccTaHOBIIeHU. CTeneHb okuciaeHusl. OKUCINTENb
U BOCCTaHOBUTENb. COCTaBIEHUE U yPaBHUBAHUE OKUCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKLUil METOJOM JIEKTPOHHOI'0 OanaHca.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMM B IPUPO/IE,
IIPOU3BOJICTBEHHBIX MTPOLIECCAX U KU3ZHEIEATEIBHOCTH OPraHU3MOB

N~

IlpakTH4yecKkue 3aHATHS:

N

Ne3. KonnyecTBeHHbIE OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B
XMMHUU U pacyeThl 10 YPAaBHEHUSAM XUMHUUECKUX peakuuid. Monb Kak equHULA
KoJIn4yecTBa BelecTBa. MoisipHas Macca. 3aKOHbI COXPAHEHUS MACChl U DHEPTUH.
3akoH ABorajpo. MomspHblif 00beM razoB. OTHOCUTENbHAS IVIOTHOCTD I'a30B. PacueTsl
10 YPaBHEHUSIM XUMHUYECKHUX PEAKINI ¢ HCIIOJIB30BaHUEM MacChl, 00beMa
(HOpMaJsbHBIE YCIOBHS) ra30B, KOJMYECTBA BEIIECTBA

OK.01
OK.04

JIP1, JIP4-12

Tema 2.2.
JIEKTPOJIMTHYECKASA
JAUCCONUANUA U
HOHHBIA 00MeH

ConepxaHue y4eOHOr0 MaTepuaJia:

Teopus 37AEKTPOIUTUYECKON JUCCOHAINH. IOHBI. DJIEKTPOJIUTHI, 2
HERJIeKTPOoNUThL. Peakiinu nonHoro ooMena. CoctaBineHue peakiinuii HOHHOTO
oOMEHa ImyTeM COCTaBJICHUS WX MOJHBIX U COKPAIICHHBIX HOHHBIX
ypaBHeHU. KHUCTIOTHO-OCHOBHBIE pEaklMK. 3aJJaHusl HA COCTABIICHUE
VOHHBIX PEaKIIH

Jlabopamopnvie 3anamusa:

N

Nel. Jlabopamopnas paboma “Tunvi xumuueckux peakyutl”.

HccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY UCXOJHBIX U 00pa3yIOIIUXCS
BEIIECTB) U MPU3HAKOB XUMUYeCKUX peakiuil. [I[poBenenne peakiuii HOHHOT0 0OMeHa,
OIpeJIeNIeHUe CpeJibl BOJHBIX PaCTBOPOB. 3a/1aHNUs HA COCTaBJIEHUE HOHHBIX PeaKLUi

KonTtpoabHas padora Nel ‘ 3

OK.01
OK.04

JIP1, JIP4-12
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Paszgea 3. CTpoeHue U CBOIICTBA HEOPraHUYECKHUX BeleCTB

16

Tema 3.1.
Kanaccupuxanus,
HOMEHKJIATYpa U
CTpoeHHne
HEOPraHuYecKHX
BelllecTB

Conep:kaHue y4eOHOro MaTepuaJa:

[Ipenmer Heopranuueckoit xumuu. Kiaccudukanys HeopraHUUecKux
BeniectB. [IpocTeie u cnoxHble BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX
BELIECTB (OKCUbI, THIPOKCH]IBI, KUCIOTHI, COJIM). B3anMocBs3b
HEOPraHWYECKUX BEILECTB. ATPEraTHble COCTOSHUS BELIECTBA.
Kpucrannuueckue u amop¢HbIe BelecTBa. THITBI KpUCTATUTMYECKIX
peLeToK (aTOMHasA, MOJIEKYJISIpHasi, HOHHAs, METAJIJIMYECKas ).
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON
peleTKH. 3aBUCUMOCTh XMMUYECKOM aKTUBHOCTH BEILIECTB OT BUJIA
XUMHUYECKOH CBSA3U U TUIA KPUCTALINYECKOHN pemeTku. [IpuanHbl
MHOTr000pasusi BELIECTB

N~

HpaKanecmle 3aHATUS.

N

Ne4, HomeHkiaTypa HEOPraHMYECKUX BELECTB: HA3BAHUE BEILECTBA UCXOMS U3 UX
XUMHAYECKOH (OPMYIIBI MM COCTABICHNE XUMUYECKOW (HOPMYJIIBI UCXO/IS U3 Ha3BAaHHS

BemiectBa 1o mexxaynapoanoit (MIOITAK) unu TpuBHanbHOM HOMEHKIATYPE.

Pemenne MPAKTUYCCKUX 3aI[aHHfI 1o KJIaCCI/I(bI/IKaHI/II/I, HOMCHKJIAaTYpC U XUMHUUYCCKHUM
(I)OpMy.HaM HCOPraHUYCCKUX BCIICCTB PA3JIMYHBIX KJIIACCOB (yrapHLIﬁ ras, er'IeKI/ICJ'IHﬁ

ra3, aMMHaK, raiieHas U3BecTb, HeralleHasi U3BECTh, IUThEBAsI CO/IA U APYTUX):
Ha3bIBaTh U COCTABIATH (POPMYJIbI XMMUYECKHUX BELIECTB, ONPENENATh
MIPUHAJIEKHOCTD K KJaccy.

HcTounnku xuMudeckoi nH(opMauu (CpeacTB MacCoOBOH HH(POPMALIUH, CETh
Wnrepuer u apyrue). [lorck nHpopmMaum no Ha3BaHusM, HACHTU(UKATOPAM,
CTPYKTYPHBIM (opMysam

OK.01
OK.02
OK.04
OK.07
I1K.4.2
[K.7.1

JIP1, JIP4-12

Tema 3.2.
DPuU3uKo-XMMHUUYECKHE
CBOJiCTBa
HEOPraHU4ecKux
BElIECTB

ConepxaHue y4eGHOro MaTepuaJia:

Mertamibl. O6mue Gpuznyeckre 1 XUMUYECKHE CBOMCTBA METAILTIOB.
CrniocoOslI nostydeHus. 3Ha4eHne METaNIOB M HEMETAJIIOB B IIPUPOJIE U
KU3HEIESITEIIbHOCTH YeJIOBeKa M opraHu3MoB. Koppo3ust MeTamioB: BUIbI
KOPPO3H1H, CIIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3UU

Hemerannsl. O6uiue ¢puznyeckrne 1 XUMUYECKUE CBOMCTBA HEMETAIIIOB.
Tunnunelie cBoiicTBa HemetamoB [V— VII rpynn. Knaccuduxauus u
HOMEHKJIaTypa CoOeuHEeHUI HeMeTaioB. KpyroBopoThIOMOr€HHbBIX
9JIEMEHTOB B IPUPOJE

OK.01
OK.02
OK.04
OK.07
[1K.4.2
[K.7.1

JIP1, JIP4-12
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XUMHYecKue CBOHCTBAa OCHOBHBIX KJIACCOB HEOPIaHUYECKHUX BEIIECTB 2
(OKCHI0B, TUAPOKCUAOB, KUCIIOT,COJEHN U Ap.). 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COSANHEHUH, BHICIIINX
OKCHAOB U THAPOKCHUIOB

IlpakTHYeckne 3aHATHA: 2

Ne5. CocraBneHne ypaBHeHUI XUMUYECKUX PEAKIHH C Y4aCTHEM MPOCTHIX U CIOKHBIX 2

HEOPraHMYEeCKUX BELIECTB: METANIOB U HEMETAJIJIOB; OKCHI0B METAJIJIOB, HEMETAJIJIOB

1 aM(OTEepHBIX 3JTE€MEHTOB; HEOPTaHMUECKUX KHUCIOT, OCHOBAaHUN M aM()OTEPHBIX

T'MJIPOKCUI0B; HEOPraHUYECKUX COJIEH, XapaKTEpU3YIOLUIMX UX CBONUCTBA.

Pemrenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA CBOMCTBA, COCTAB,

[0JTy4eHHe U 0€30MacHOE UCIOIb30BaHUE BAKHEUIITNX HEOPraHUYECKUX BEILIECTB B

OBITY M TPAKTHYECKON JEATEILHOCTH YEIOBEKA
Tema 3.3. Copep:xanue yueOHOro MarepuaJa: 4 OK.01 JIP1, JIP4-12
NnenTudpuxanus Jlabopamopuvie 3anamusa: 2 OK.02
HEOPraHH4YeCKUX Ne2. Jlabopamopnas paboma «Hoenmughuxkayus Heop2aHuueckux 6euecmay. 2 OK.04
BelleCTB Pemienue skcriepuMeHTaIBHBIX 33129 IO XMMAYECKUM CBOWCTBAM METAJIOB U

HEMETaJJIOB, IO PACIIO3HABAHUIO U MOJTYYEHUIO COEAMHEHUI METaJIJIOB U HEMETAJLIOB.

W nenTudukaiyss HEOPraHMIeCKUX BEIIECTB C MCIIOJIb30BaHNEM X (DPHU3HKO-

XMMHUYECKUX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHbIE peakiu

Ha cynbdaTt-, KapOOHAT- M XJIOPU/I- AaHUOHBI, HA KATHOH aMMOHUS

KounTtpoabHas padora Ne2 \ 3 2
Pa3nes 4. CTpoeHue U cBOCTBA OPraHMYECKHUX BelIeCTB 24 OK.01 JIP1, JIP4-12
Tema 4.1. Conep:kanne y4e0HOI0 MaTepHaJIAa: 4 OK.02
Kanaccupuxanus, [TosiBneHne U pa3BUTHE OPraHUYECKON XMMHUHU Kak Hayku. [Ipenmer 2 2 OK.04
CTpOeHue u OpPraHUYeCcKOM XMMHUU. MecTO U 3HaueHHE OPraHuYeCKOM XMMHUHU B CHCTEME
HOMEHKJIATypa €CTECTBEHHBIX HaYK.
OpPraHM4YecKuX XUMHUYECKOE CTPOCHHUE KaK MOPSJIOK COEIMHEHHs aTOMOB B MOJIEKYJIE
BelleCTB COTJIACHO WX BAIEHTHOCTH. OCHOBHBIE TIOJIOKEHHUS TEOPUN XUMHUIECKOTO

CTPOEHMS OpraHndeckux coequHennii A.M. byrnepoBa. YriepoaHslii CKener
OpraHN4YeCKOM MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMUYECKOTO
CTpOoeHHUs MoJeKyi. M3omepus 1 u30Mepsl.

[TonsiTue o pyHkuroHanbHOM rpymnme. Paaukan. [Ipunnune! kinaccupukanuu
OpPraHUYECKUX COCIMHEHMN. MeXyHapoaHasi HOMEHKJIATypa U IPUHIUIIBI
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HOMEHKJIATYphl OpraHu4deckux coeanHeHni. [lonsTre 06 azoTcoaepkamumx
COCANHCHUAX, OMOJIOINYECKH aKTUBHBIX BCIICCTBAxX (erICBOI[aX, JKupax,
Oenkax M ap.), BRICOKOMOJIEKYISIPHBIX COSTUHEHUSIX (MOHOMED, TTOJIUMED,
CTPYKTYpPHOE 3BEHO)

IIpakTuyeckune 3aHATHSA

Ne6. HomeHnkaTypa OpraHn4ecKux COeAMHEHUHN OTIENIbHBIX KJIACCOB (HACBILICHHBIE,
HEHACBIICHHBIC M APOMATHUYECKUE YTIIEBOJOPOIbI, CIUPTHI, PCHOIBI, AITbICTUIBI,
KETOHBI, KapOOHOBBIE KUCIOTHI U Ap.) CocTaBieHUE MOTHBIX U COKPAILIEHHBIX
CTPYKTYPHBIX ()OPMYJI OPTAaHHYECKUX BEIIECTB OT/ICIHHBIX KIIACCOB, HCIIOIB3YS HX
Ha3BaHMsI 110 CUCTEMAaTUYE€CKON U TPUBUAIHHOW HOMEHKIIAType (STUJICH, alleTHIIEH,
rimnepuH, GeHour, GopMatbIerul, YKCyCHast KUCIO0Ta, TIUIHH). PacdeTsl mpocTeiiei
(GhopMyIIbl OpraHuYecKoi MOJIEKYJIbl, HCXO/SI U3 3JIEMEHTHOT0 cocTaBa (B %)

Tema 4.2. CBoiicTBa
OpPraHMYecKux
coeInHEeHu

ConepxaHue y4eGHOro MaTepuaJa:

12

®OU3NKO-XUMUYECKHUE CBOWCTBA OPraHUMYECKUX COSAMHEHUH OTIEIBbHBIX 2
KJIACCOB (OCOOCHHOCTH KJIacCH(PUKAIIMU M HOMEHKJIATYPhI BHYTPH KJ1acca;
TOMOJIOTHYECKHUH psijl U 001mas popmyIia; n3oMepusi; GU3NIeCKUe CBONCTBA,
XUMHYECKHE CBOMCTBA; CIIOCOOBI TIOTYUYCHHS).

[IpenenpHbIe yriieBOIOPOIbI (ATKAHBI U IIMKIIOATKaHbI). [[OpeHne MeTaHa Kak
OAWH U3 OCHOBHBIX HCTOYHHKOB TCILJIa B IPOMBINUICHHOCTH 1 6BITy.
CaoiicTBa MPUPOHBIX YIIIEBOAOPOIOB, HAXOKICHHUE B IPUPOJE U
MIPUMCHECHHE AJIKAaHOB.

HenpenenbHble (aTKeHbI, aTKWHBI U ATKAAUECHBI) U apOMaTHUYeCKHe
YTIeBOIOpOABL. ['opeHue arneTuieHa Kak UCTOYHUK BRICOKOTEMIIEPATyPHOTO
TJTAMEHH JUIS CBaPKU U PE3KU METAJUIOB.

Kucnoponcoaep:xaiue coequHeHus! (CIUPTHI U MPOCThIE 3GUPDI, PEHOBI, 2
aJIbJIETU/Ibl U KETOHBI, KApOOHOBBIE KUCIOTHI M UX ITPOU3BOHBIE).
[IpakTHueckoe NpUMeHEHNE STUICHTIINKOIIA, TIUIEpHUHa, peHoa.
[Tpumenenue ¢popmainpaeruia, aeTalbIeruia, yKCyCHOM KUCI0Thl. Mbuia
KaK COJIM BBICHINX Kap6OHOBI>IX KHCIIOT. Moronme CBOMCTBA MbIIa

A3oTconepikaliye coeIMHeHNs (aMUHbl 1 aMUHOKHCIIOTHI, O€JIKH). 2
BricokomonekynsipHble COeAMHEHUS (CHHTETHYECKUE U OMOIOTHYEeCKH -
aKTUBHbIE). MoHOMED, OIMMeEp, CTPYKTypHOE 3BeHO. [lomumepusarus
STHJIEHA KaK OCHOBHOE HAIPaBJIEHHUE €r0 UCIOJIb30BaHUS.

OK.01
OK.02

JIP1, JIP4-12
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I'eneTnyeckas CBS3b MEXKAY KJacCaMH OPraHUYECKUX COETMHEHUIN \
IIpakTnyeckne 3aHATHSA: 2
Ne7. CBoiicTBa OpraHMYECKUX COCTMHEHUHA OTACIIbHBIX KJIACCOB (TPUBHAJIbHAS U 2
MEXTyHapOaHAs HOMEHKJIATypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOIY4EHUs ): TIPEIeIib
(ayIKkaHBI ¥ IUKJIOATIKAHBI ), HETIPEIeIbHbIC (QJIKCHBI, AIKUHBI U aJIKaIUCHBI) U
apOMaTHYECKHE YTIICBOIOPOIBI, CIIUPTHI U ()EHOIIBI, KAPOOHOBBIC KUCIOTHI B A(DUPBHI,
aJIbJIETU/Ibl U KETOHBI, aMUHBI U aMHUHOKHCIIOTHI, BHICOKOMOJIEKYJISIPHBIE COSIMHEHHUS.
3a/iaHus HA COCTABJIICHUE YPABHEHUN XUMHUUYECKUX PEAKIUN C y94aCTHEM OPTaHHYECKUX
BEIIECTB HA OCHOBAHUHU UX COCTaBa U CTPOCHUS

Ne8. CocraBieHue cxeM peakiuii (B TOM YUCIIE N0 MPEATIOKEHHBIM LIEIOYKaM
MIPEBPALICHHI ), XapaKTePU3YIOIINX XUMUYECKIE CBOMCTBA OPTAaHUYECKUX COeTUHEHUN
OT/IENILHBIX KJIACCOB, 2
CHOCOOBI X MOyYEHUs M Ha3BaHUE OPTaHUYECKUX COCIMHEHUH MO TPUBHAILHOM UITN
MEXTyHAPOAHOH CHCTEMAaTHIEeCKO HOMEHKIIATYpE.

Pemennie mpakTUKO-OPHUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHU Ha CBOICTBa
OpPTraHUYeCKUX COCTMHEHUHN OT/ICIhHBIX KIACCOB

Jlabopamopuvie 3anamus: 2

Ne3. Jlabopamopnas paboma ““IIpespawyenus opeanuieckux ewecms npu 2

Hazpesaruu".

[Tonyyenue 3THIIEHA U U3yYEHUE €ro CBOMCTB. MOAeINpOBaHNE MOJIEKYIT U

XMMHMYECKHX MPEBPAICHUI Ha IPUMEPE ITaHa, ITWICHA, alleTUIIEHA U JP.
Tema 4.3. Coaeprxanue yueOHOro MaTepuaJa: 6 OK.01 JIP1, JIP4-12
Hnentnpukanus Buooprannyeckue coequnenus. [Ipumenenne u Gnonorudeckas pojib 2 2 OK.02
OpraHuYecKux yrieBo1oB. OKHCIICHUE YTIIEBOJOB — UCTOYHUK YHEPTUH JKUBBIX OPTaHU3MOB. OK.04
BelleCTB, UX 3HaYeHne | OOnacTv MPUMEHEHUs: aMUHOKHUCIOT. [IpeBpalienns OelKoB MUY B OK.07
4 IpUMEHEeHHUe B opranusme. buonornueckue GpyHkpm 6enkos. buomornueckue QyHKIHH K .4.2
ObITOBOI U XKHUPOB. PoJIb OpraHnuecKoil XMMUH B PEUICHUH MPOOJIEM MMUIIEBOI [K.7.1
NMPON3BO/ICTBEHHOM 0e30I1acHOCTH.
AeATEbHOCTH Ponp oprannyeckoil XUMUH B PEIICHUH MTPOOIEM SHEPreTHUECKOM 2 2
4€JIOBCKA 6€30IacHOCTH, B Pa3BUTHH MEIUIMHBI, CO3/IaHMH HOBBIX MaT€pPHajIoOB, HOBBIX

MCTOYHHKOB SHEPTUH (aJbTEPHATHBHBIC HCTOYHHUKH dHEprun). OmacHoCTh

BO3JICHCTBUS Ha KUBBIE OPTaHU3MBI OPTAaHUYECKUX BEIIECTB OTIACIBHBIX

KJ1acCOB(YIII€BOLOPOIbI, CIUPTHI, ()EHOIIBI, XJIOPOPTAaHUYECKIE POU3BOIHBIC,

aJIbACTUABI U JIP.), CMbICI [TOKA3aTeNs MIPEAETbHO JOMYCTUMON KOHIIEHTPALIUH.
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Jlabopamopuvie 3anamun:

N4, Jlabopamopnas paboma: “HUoenmupuxayus opeanuieckux coeOuHeHut OmoeabHbIX
knaccos” inentudukanys opraHndecKux COeIMHEHHU OTIeTbHBIX KJIACCOB (HA MpUMEpPE
QJBJIETH/IOB, KpaxMalia, YKCYCHON KHUCIIOTHI, OCTTKOB | T.I1.) C UCIIOIb30BaHHEM UX (PHU3HKO-
XUMHYECKHUX CBOWCTB M XapaKTePHBIX KAUECTBEHHBIX peakiuid. JleHaTypamus Oenka nmpu
HarpeBaHuu. l[BeTHBIC peakiuyu O0enkoB. BO3HUKHOBEHNE aHATMTHYECKOTO CUTHAJIA C
TOYKH 3PCHHUS XUMUYECKUX MTPOIIECCOB MPH MPOTEKAHUN KaYSCTBEHHOHN peakInHy,
MTO3BOJIAOIIEH MICHTUDHUITMPOBATH MPEJIOKEHHBIC OPTAHMYECKHE BEIIECTBA

KontpoJabHas pa6ora Ne3 \ 3

Pazjen 5. Kuneruueckue u TepMoAMHAMIYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMUYECKHX peaKiuii

Tema 5.1.

Ckopoctb
XHMHYECKHX peaKiuii.
XuMuyeckoe
paBHOBecHe

Conep:kaHue y4eOHOIro MaTepuaJa:

CKOpoOCTb peakiiH, €€ 3aBUCUMOCTb OT PAa3IMYHbIX (PaKTOPOB: MPUPOABI 2
pearupyronmx BeuecTB, KOHLIEHTPAILMN pearupyonxX BeIecTB, TeMIEpaTypbl
¥ IUIOIAU PEaKLMOHHOM moBepxHOCTH. TernoBble 3 (eKThl XUMHUUECKUX
peakuuil. OK30- U SHAOTEPMUYECKUE, PEAKLUH.

OOpaTUMOCTh peakLuil. XUMHUECKOe PABHOBECHE U €r0 CMELEHHUE M0/
NeMCTBUEM PA3JINYHBIX (PAKTOPOB (KOHIIEHTPALUS pEareHTOB WK MIPOAYKTOB
peakLuy, 1aBjlIeHue, TeMIIepaTypa) 11 CO31aHUs ONTUMAIbHBIX YCIOBUIA
IIPOTEKaHusl XuMudYeckux npoueccos. ITpunnun Jle HlaTense

NN

HpaKaneCRne 3aHATHSA:

N29. Penienue npakTHKO-OpUEHTHPOBAHHBIX 3aJaHUi Ha aHaIU3 (PaKTOPOB, BIMAIOIINX HA
MU3MEHEHHE CKOPOCTH XMMUYECKOH PEAaKIMH, B T.4. C MO3ULMIN 3KOJIOTHYECKH Lesiecoo0pas-
HOTO NOBEJICHUS B OBITY U TPYAOBOH JESATEILHOCTH B LIEJIAX COXPAHEHHS CBOETO 37I0POBbSI
1 OKPY’KaOIIEH MPUPOIHON CPEMBI.

Pemenne mpakTUKO-OpUEHTUPOBAHHBIX 3aJaHUI HAa IpUMeHeHne npuHuuna Jle-Ilartense
JUISL HAXO0XKICHUS HAIIPABJICHHs CMEILICHNs pAaBHOBECHSI XMMHUYECKON pEaKLUU 1 aHAIN3
(akTOpOB, BIUSIONIMX HA CMEIICHNE XUMHUYECKOI0 PABHOBECHUS

OK.01
OK.02
OK.04
OK.07
[IK.4.2
[K.7.1

JIP1, JIP4-12

Pa3nes 6. PacTtBopsl

Tema 6.1.

ITousiTHe O
pacrBopax

ConepxaHue y4eGHOro MaTepuaJia:

N

PacTtBOpenue kak ¢pusznko-xumuueckuii npouecc. Pactopsl. Cioco6s! 2
IIPUTOTOBIIEHHSI pacTBOPOB. PacTBopruMocTs. MaccoBast 10J11 paCTBOPEHHOTO
BeniecTBa. CMbICH MOKA3aTeNsl MPEENIbHO J0NYCTUMON KOHIIEHTPAIUK U
€ro MCI0JIb30BaHHE B OL[CHKE SKOJIOTHYECKON 0€30I1aCHOCTH.

ITpaBuia 9KOJIOTHYECKHU 11eJ1ecO00pa3HOro MOBEACHHUS B ObITY U TPYIOBOH

OK.01
OK.02
OK.04
OK.07
[1K.4.2
IIK.7.1

JIP1, JIP4-12
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NESATEIBHOCTH B LIESIX COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOLICH
IIPUPOHOM CPEJIbl; OIIACHOCTH BO3IECUCTBUS Ha )KUBbIE OPTaHU3MBbI
OIIPEZCIICHHBIX BEIIECTB. Penienne NpakTUKO-OpPUEHTUPOBAHHBIX PACUETHBIX
3aJJaHU Ha PacTBOPHI, UCIIOJIb3yeMbIe B OBITOBOW U MPOU3BOJACTBEHHON
JESTEIIbHOCTH YEJIOBEKA.

Tema 6.2. Coaeprxanue yueOHOro MaTepuaJia: 2 OK.01 JIP1, JIP4-12
HccnenoBanue Jlabopamopuvie 3anamua: 2 OK.02
CBONCTB PacTBOpPOB NeS. Jlabopamopnas paboma «lIpucomognenue pacmeoposy. 2 OK.04
[IpuroTtoBneHue pacTBOPOB 3aJaHHOMN (MAacCcOBOM, %) KOHIIEHTpAH (C IPAKTHKO- OK.07
OpPUEHTUPOBAHHBIMU BOIIPOCAMM) U OIIPEAEICHUE CPE/IBI BOJHBIX PACTBOPOB. IIK.4.2
Pemenue 3a1a4 Ha NPUTOTOBIIEHUE PACTBOPOB I1K.7.1
IIpogeccnoHaIbLHO-OPUEHTHPOBAHHOE COlep:KkaHue (coiepKaHue MPUKJIATHOTO MOTYJIs1) 6
Pa3nes 7. Xumus B ObITY H IPOU3BOJACTBEHHOM JeATEJbHOCTH YeJ10BeKa 6
Tema 7.1. Cojaeprxanue yueOHOIr0o MaTepuaJa: 6 OK.01 JIP1, JIP4-12
Xumusi B ObITY M Hogeiimue 1ocTHXEHNS XUMUYECKOW HAYKH U XUMUYECKOW TeXHOJIoruu. Poib 2 2 OK.02
NPOM3BOJACTBEHHOM XMMUU B 00€CIIeUeHIH YKOJIOTHYECKON, SHEPTeTUYECKOM U MUIIEBOM OK.04
ACATCIBbHOCTH 0e30macHOCTH, pa3BUTHH MeAUIUHEL. [IpaBuia moucka u aHain3a XUMUYECKOU OK.07
YyeJI0BeKa MHPOPMALIUH U3 PA3IMYHBIX UICTOYHUKOB (Hay4Has U yuyeOHO-Hay4YHAs [IK.4.2
JUTEeparTypa, CpeacTBa MaccoBor MH(popMmaryu, cetb IHTEpHET) [K.7.1
IIpakTHYeckue 3aHATHS: 4
Ne10. IMouck u aHaM3 KEHCOB O MPUMEHEHUN XMMHUYECKUX BEIIECTB U TEXHOJIOTHH C 4
yueToM Oyayuiei mpoheccnoHalbHOM JeSITebHOCTH 110 TeMaM: BayKHEHIIne
CTPOMTENbHbIE MaTepUabl, KOHCTPYKLIMOHHbIE MaTepUaJIbl, KPACKU, CTEKJIO, KEpaMHUKa,
MaTepHasbl A JJIEKTPOHUKH, HAHOMAaTepUasbl, TEKCTUIbHbIE BOJIOKHA, HICTOUHUKU
SHEPIUH, OPraHNYeCKHUEe U MUHEpaAJIbHbIE Y00pEHHs, JIEKapPCTBEHHBIE BEIIECTBA, OBITOBAS
XUMHSL.
3amura: [IpeacraBnenue pe3yabTaToOB pEMICHUsT KEHCOB B (popME MUHH-IOKIIAA C
MIpe3eHTalNeN
IIpomeskyTouHast aTTecTanus (Ouggepenyuposannwiii 3auem) 2
HUTOI'O: 72
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3. YCJIOBUSA PEAVINBALIMU ITPOT'PAMMBI OY I «XUMUSA»

3.1. MaTepuaJibHO-TeXHUYECKOE o0ecIevYeHune

Jns peanuzanyii TporpaMMbl JUCHMIUIMHBL JTOJHKHBI OBITH MPETyCMOTPEHBI
CIIEYIOIIME CTIeUaIbHbIC TIOMEIICHNS: YYeOHbIH KaOUHET XUMUU W/UIN yueOHOU
XUMHUYECKO 1abopaTopuH.

O6opynoBanne y4yeOHOro kaOuHera (HAIJISIIHbIe MOCOOMA): HAOOPHI
HIAPOCTEPIKHEBBIX MOJIEIEH MOJEKYJ, MOJETU KPUCTALIMYECKUX PEIIETOK,
KOJUIEKIIUU TPOCTBIX M CJOXHBIX BEIIECTB W/WIM KOJJIEKIIMH 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, IUIAHIIEThI JJIS KalelbHbIX peakiuii, QuibTpoBaIbHas
OyMmara, MpOMBIBAJIKH, CTEKJISIHHbIE MPOOUPKH, PE3UHOBBIE MPOOKHU, (HOHAPHKH,
Ha0Op pEAKTUBOB, CTEKJSHHBIC MAJIOYKH, IITATUBBI ISl TPOOUPOK; MEpPHBIC
IIWIMHPBI, BOPOHKH CTCKJISTHHBIC, BOPOHKHU ACIUTENbHBIC MumHApndeckue (50-
100 wm), cTymkum ¢ mecTukoM, (apdopoBble YallKW, MHHIETHI, (UIBTPHI
OyMakHble, BaTa, MapJjs, YacOBbIE CTEKJIa, SJIEKTPOIUIUTKH, JIabOpaTOpHbIC
IITAaTUBBI, CIUPTOBBIC TOPEIKU, CHUYKH, MPUOOp JUIsl TOTy4YeHHUs Ta30B (WU
mpoOupKa C ra300TBOJAHON TPYyOKO#), mepyKaTenu s MPOOUPOK, CKISIHKU IS
XpaHEeHUsI PEaKTHUBOB, pa3JaTOYHbIC JIOTKU; XuMuueckue crakansl (50, 100 u 200
MJ1); LITATENN; MUHIETHI; TUTEIbHbIE UMb, CEKYHIOMEPHI (TaliMephl), MEpHbIC
npobupku (Ha 10-20 mu1) U MepHbie ko106l (25, 50,100 u 200 M), BoasiHas OaHs
(WM TepMOCTaT), CTEKJISIHHBIE MaJ0OYKU; KOHUYECKUEe KOJIObI i TuTpoBanus (50
u 100 wmu); WHAMKATOpHBIE TOJIOCKU Jyisi ompexaenenus pH u crangaptHas
WHJIMKaTOpHAs 1IKaJla; YHUBEPCAIbHbBIN MHIUKATOP; numeTky 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-MeTphI, CyIUIbHBIHI
mkad, u Ap. 1adopatopHoe 000pyI0BaHUE.
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3.2. UudopmanmoHHoe odecnieyeHrue peaju3aliu NporpaMmmbl

OcHoBHas JInTepaTypa
1. Tabpuensn O.C. Xumus : 10-# knacc : 6a30Bbili ypoBeHb : yueOHuk / O.C. ['abpuensH,
N.I". Octpoymos, C.A. CnagkoB. — 5-e u3 1., crep.- Mocksa : [Ipocsemenue, 2023. — 128c.
2. Tabpuensu O.C. Xumus : 11-it kimace : yue6 oOmieoOpa3oBar. opraHu3anuii : 0a30BbIT
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 knace: yueOHHK [1s1 0011€00pa30Bar. OpraHu3aimii: 6a30BbIid
ypoBesb /I'".E. Pym3utuc, ®. I'. ®enpaman. — 3-e uzn. — M.: [Ipocsemnienue, 2020

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

4, Taopuensn O.C. Xumus st mpodeccuii U CrenraTbHOCTEH TEXHUYECKOTO MPOQUIIS:
YUeOHUK Ul CTY. YIpexacHui cpe. mpod. oopasosanus / O.C. I'abpuensn, U.I'. OctpoymoB.
— 4-e u3n., crep. — M.: U3narenbckuii ieHTp «Akagemusy», 2021

5. Huxonbckwii, A. b. XuMusi: yueOHUK M MPAKTHKYM JJISI CPEIHETO MPO(HEeCCHOHAIBLHOTO
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 (nara oo6pamienus: 11.04.2024). — Pexxum poctyma:
IO TTOIITHCKE.

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

3. boromomnoBa, U. B. Heopranmueckas xumus : ydeOHoe mocodbue / M. B. Boromorosa. -
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-NIOMYJISIPHOTO JKypHala
«XUMHS ¥ )KU3HBY.
4. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OtkpelTass 2J€KTpOHHas Oubnmoreka 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 PEAKIINI, COCTABIIEHNE YPABHEHUMN PEAKIIUN.
7. http://orgchemlab.com/ Tlpakrudeckue paboTsl B 1ab0paTopun
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4. KOHTPOJIb U OIEHKA PE3YJIBTATOB OCBOEHUA
oY «XUMMUSA»

KoHTponb u  oueHKa  pe3yibTaToB  OOy4YEHHS  OCYILECTBISETCS
IPENoAaBaTesIeMB MPOLIECCe MPOBEACHUS MPAKTUICCKUX 3aHATHI U J1a00paTOPHBIX
paboT, TECTUPOBAHUS, @ TAKXKE BBIINOJHEHHS OOYYarOIMMUCA WHAWUBUIYAJIbHBIX
3aJlaHAl, MPOEKTOB, HCCIEeAOBaHUN. Pe3ynbrarbl 00ydYeHUs ONPENENSIOT, YTO

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

HN3YUCHUAANCIUILIINHEI.

Jnst hbopMupoBaHUs, KOHTPOJIS U OLEHKH PE3yJIbTaTOB OCBOCHHUS Y4eOHOM

AUCHUIIIINHBI UCITOJIB3YCTCA CUCTCMA OLICHOYHBIX MepOHpHHTHﬁ, MpcacTaBJIAOIIAAg

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

pe3yabTtatsl 1o guctuminae) u GI'OC CIIO.

COIJIACOBAHHBIX C pe3yJbTaTaMu
OI'OC COO (mpeameTHbIE

3‘:’1 OK/IIK |Monyas/Pasnen/Tema Pe3yabTaT 00yueHust Tl;flelsoonu::;)::;x
| | OcHOBHOE conep:KaHue
1 Pa3znen 1. OcnoBbl | PopMysnpoBaTh
CTpoeHust 0a30Bble MOHATHUS U
BellecTBa 3aKOHBI XUMUU
1.1 | OK.01 | Crpoenue atToMOB 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

XUMUYECKUX 3JIEMEHTOB,
MCXOJI U3 BAJICHTHOCTHU
U BJIEKTPO-
OTPUIIATEIILHOCTH

XUMHUYECKHUX POpMYTT
JIByXaTOMHBIX CO€IMHEHUI
(okcum0B, Cynb(pHI0B,
TUJIPUIOB U T.IL.).

3. 3aaHus Ha UCTIOJB30BAaHUE
XUMHUYECKOW CUMBOJIUKH U
Ha3BAHUM COEIMHEHUH T10
HOMEHKJIaType
MEXKTYHapOAHOT O

COI03a TEOPETUYECKON U
MPUKIIATHON XUMUU U
TPUBHUAIIbHBIX Ha3BAaHUU TSI
COCTaBJICHUS] XUMHUECKUX
(dhopMys IByXaTOMHBIX
COeIMHEHUH (OKCHJIOB,
Cynb(hUI0B, THAPUAOB U T.I1.)
U JPYTUX HEOPTaHUYECKUX
COECIUHEHUN OTNEIIHLHEIX
KJIACCOB
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1.2

OK.01
OK.02

[Tepuoanueckuit
3aKOH U Tabimna
J.. MenneneeBa

XapakTepru3oBaTh
XUMHNYCCKHUEC DJICMCHTHI B
COOTBETCTBUH C UX
MOJIOKEHUEM B
NEePUOANYECKON crcTeMe
XUMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa

1. Tect «Mertamnnueckue /
HEMETaJJINYSCKHUE CBOMCTBA,
AIEKTPOOTPUIATETBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHUMHYECKHX 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 XMMHUYECKUX
3JIEMCHTOB 1 X COCIMHCHUM B
COOTBETCTBUH C ITOJIOKCHUEM
[Tepuoanueckoii cucreme.

3. IIpakTHKO-pPUCHTHPOBAHHBIC
TEOpPETUUYECKHUE 3aJJaHUsI 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
BEIIEeCTBA MM 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 | muccoumanus u XUMUYECKUX PeaKnu MOJIEKYJIIPHBIX U HOHHBIX
MOHHBIIOOMEH MOHHOTO OOMEHa C peakiuii C yuacTueM KUCIOoT,
y4acTueM HeOpraHu- OCHOBaHUU U coJei,
YECKUX BEIIECTB YCTaHOBJICHUE U3MEHECHUS
KHCIIOTHOCTH CpEJIbl
2. JlaboparopHas paboTta
"TUNBIXUMUYECKUX peaKkuid"
3 Paznen 3. HccaenoBathb cTpoenue | KonrpoJabHas padora
Crtpoenue u H CBOMCTBA HEOPTraHU- «CBoiicTBa
CBOICTBA HEOPTaHM | YeCKHMX BellecTB HEOPraHUYeCKHX
YyeCKMXBeElIeCTB BellEeCTB)

3.1 | OK.01 | Knaccudpuxarms, Knaccugpunuposartsb 1. Tect «Homenknarypa 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

IIK.1.1- | BemtecTB CTPOCHHEM COCTaBJICHUE XUMHUYECKOU

IK.1.3 bopMyIIbl UCXO/I U3 HAa3BAHUS
BEILECTBA 10 MEXAYHAPOIHOU
WJIN TPUBUATILHOU
HOMEHKJIATYpe».
2. 3aa4M Ha pacyeT MacCOBOM
J10J11 (MacChl) XUMHUYECKOTO
aIieMeHTa (COeIMHEHNs) B
MOJIEKyJIe (CMecH).
3. [IpakTudeckue 3a1anus Mo
KJaccuukanuu,
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

IIK.1.1- | BemecTB BEIIIECTBOT CTPOEHUS coJeiny.
I1K.1.3 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
AJIEMEHTOB; HEOPTaHUYECKUX
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

3.3

OK.01
OK.02
OK.04

Nnentudukamms
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 (OpMyIT
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
3aBHUCUMOCTh (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.1.1- OTCTPOEHUS MOJIEKYJI OCHOBAHUU UX COCTaBa U

IK.1.3 CTPOCHHSI.
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.1.1- | npumeHeHHe B KJIACCOB BEIIECTB, B T.4. UCMOJIb3YEMBIX
[IK.1.3 | ObITOBOI U JUTSL UX WJICHTU(DUKAIIAN B
MIPOU3BOJICTBEHHON OBITY U IPOMBIIIIIEHHOCTH.
JeATeTbHOCTH 2.JlaGoparopnas padoTa:
YyeJoBeKa “Unentudukanus
OPraHUYECKUX COCTUHEHUI
OT/IEJIbHBIX KJI1aCCOB”
5 Pazneua 5. XapakTepu3zoBaTthb
Kunernyeckue n 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 | TEOPETHYECKHE 3aJaHMs Ha
OK.04 | peaxuuil. pearupyoomux BeecTs | aHaiau3 pakTOpOB, BIUSIOLIMX
OK.07 | Xumunueckoe Y TEMIIepaTyphl Ha Ha U3MEHEHUE CKOPOCTH

I1K.1.1- | paBHOBecue CKOPOCTbXMUMHUYECKHUX XUMHUYECKONPEAKINH.
IK.1.3 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 XUMHNYCCKOI'O
paBHOBECHSI

6 Paznen 6. HccnenoBarb
PacTtBOpsI HCTHHHBIEPACTBOPbHI
¢ 3aJJaHHBIMU
XapaKTePUCTHKAMH
6.1 | OK.0l | IlonsTume o Pa3nuuyars ucTUHHBIE 1. 3ajaun Ha IPUTOTOBIIEHNE
OK.02 | pacTBOpax pacTBOPHI pacTBOpOB.
OK.04 2. IIpakTUKO-OpUEHTHPOBAH-
OK.07 HbIE PaCYETHBIC 3aJIaHUSI HA
IIK.1.1- JIUCIIEPCHBIE CUCTEMBI,
IK.1.3 HCIIOJIb3yEMbIC B OBITOBOM 1
MIPOU3BOJACTBEHHOMN
JIESITEIbHOCTHYETIOBEeKA
6.2 | OK.01 | UccnemoBanue UccnenoBate  ¢usuko- | JlabopatopHas pabora
OK.02 | cBoiicTBpacTBOpPOB XuMHUueckue cBoiictBa | “IIpuroroBiieHue pacTBOpOB”
OK.04 HCTUHHBIX PaCTBOPOB
OK.07
IK.1.1-
I1K.1.3
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 TEMBbI KEHCOB:
IK.1.1- AKOJIOTMYECKOU 1. [Morennenue kMmarta u
[IK.1.3 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
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