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Pabouas mporpamma yueonoi quctummuasl OOY J1.07 Xumus pazpaboTrana Ha OCHOBE:

e @enepalbHOTO  TOCYAApCTBEHHOTO  0O0pa30BaTEIBHOTO  CTAaHAApTa  CPEIHEro
pod)eCCHOHAIBHOTO  00pa3oBaHus 10 crenuaibHocT  15.02.14  OcHamieHne cpeacTBaMu
aBTOMATHU3AIlMU TEXHOJIOTMUECKUX IIPOLIECCOB M TPOU3BOACTB (110 oTpacisiMm) (yrepxaeH [Ipukazom
Muno6puayku Poccun ot 09.12.2016 Ne 1582, 3apeructpupoBan B Munrocte Poccun 23.12.2016 Ne
44917)

o @enepanbHON 00pa3oBaTeNIbHON IporpaMmel cpeanero obmero odpaszosanusa (IIpukas
MunuctepcerBa npocseiienus Poccuiickoit @enepanun ot 23.11.2022 Ne 1014 «O0 yTBepxaeHun
benepanbHON 00pa30BaTEIILHON IMTPOTrPaMMBbI CPEHETO 00IIEero 00pa30BaHU ).

o IlpumepHoii paboueii mporpamMmsl 0011e00pa30BaATENFHON AUCIUTLTUHBI « XUMUSY.

o [IIpukaza MunoOpnayku Poccum Ne 885, Munnpocsenienuss Poccum Ne 390
or 05 amrycra 2020 r. «O mpakTHYeCKOW MMOATOTOBKE OOydarommxcs» (C M3MEHCHUSMH H
JTOTIOJTHEHUSIMH ).

e VYuebnoro mmana I[IIICC3 mno cnemmansHocTn 15.02.14 OcHamenue cpeacTBaMu
ABTOMATU3AIMKM TEXHOJIOTUYECKUX IPOLECCOB M MPOU3BOJACTB (IO OTpacisiM), YTBEP>KICHHOIO
JUPEKTOPOM KoJjulepka oT 28 aBrycra 2023 1.

o Ilonoxenus o mopsake paspadorku u yrepxkaenus B ['BIIOY «Ilepmckuii HedTsiHOU
KOJIJIEIDK» 00pa3oBaTEIbHBIX MPOrpaMM CPEeTHEro Mpo(hecCHOHATFHOTO 00pa30BaHUs — MPOTrPaMM
MOJATOTOBKU CHEIUAIIMCTOB CPEHETO 3BEHA U UX aKkTyanu3anuu (o0HoBneHus ) oT 16.11.2018.
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1. MACIOPT PABOYEM TPOI'PAMMbI YYEBHOM JUCIIUIIJIMHbI
OOV .07 «Xummusi»

1.1 Ob61acTh NpUMeHEHHs POrPAMMBI

Pabouas mporpamma obmieoOpasoBarenbroi yueoHol aucuumuinabl OOY /.07 XuMus SBISCTCS YacThIO MPOTPAMMEBI
MOATOTOBKY criernraiictos cpexanero 3seHa ([IIICC3) na 6aze ocHOBHOTO 00mIeT0 00pa30oBaHUs U MpeaHa3HAYCHA IS
n3ydeHnss HWHQOPMATHKH B TpoQecCHOHANbHBIX oOpa3oBarenbHBIX opraHmsammax CIIO, peammsyrommx
00pa3oBaTeNpHYI0 TIPOrpaMMy CpemHero oomero oOpa3oBaHHsS Ha 0a3e OCHOBHOTO 0Omero oOpa3oBaHMS IIPHU
MOJTOTOBKE CIIEIHAIIMCTOB CPEIHETO 3BeHa o crenuansHocTH 15.02.14 OcHanieHue cpeacTBaMU aBTOMATH3ALMH
TeXHOJIOTMYeCKUX NPOLecCOB M NPOU3BOACTB (110 0TPAC/IsIM)

1.2. MecTo AucHMILVIMHBI B CTPYKTYPe OCHOBHOI1 00pa30BaTe/IbHOM IPOrpaMMBbl:

Pabouass nporpamma aucummmmasl OOY .07 Xumus oTHOcHTCS K 00I1e00pa3oBaTeIbHOMY LUKIY W HMEET KOJ
OOVY /.07 B coorBerctBuM ¢ yueOHbIM naHoM [IIICC3 mo crmenmansHocT 15.02.14 OcHamieHue cpeacTBamMu
aBTOMATH3aLHMM TEXHOJOTHYECKHX MPOLECCOB M MPOM3BOJCTB (M0 OTPACsiM)

1.3. Leas u muiaHupyemMblie pe3yJabTaThbl 0CBOCHMSI THCIUTIIUHBI:
1.3.1 Henn n 32724 THCHHIUTAHBI:

dopmupoBaHKe y CTYJCHTOB IPEJCTABICHUS O XUMHYECKOI COCTABISIIONIEH €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa KaK OCHOBBI IPUHSATHS PEIICHUH B )KU3HEHHBIX M NMPOU3BOJCTBEHHBIX CHTYAIUsX, OTBETCTBEHHOTO TIOBEJICHUS B
MPUPOJHOM cperie.

3agaun AUCIUIUINHEL:

1) chopMupoBaTh MIOHNMaHNE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHIECKHUX IIPOIIECCOB U SIBJICHNI B OKpYKaroIei cpene,
IIETIOCTHOW Hay4YHOI KapTHHBI MHPA, B3aMMOCBSI3H U B3aNMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTABIATH ()OPMYJIBI HCOPTAHUUECKHUX M OPraHNIECKUX BEIIECTB, YPABHECHNS XUMHUUCCKHUX PEaKIIni,
OOBSACHSATH X CMBICII, HHTEPIIPETHPOBATH PE3yIbTAThl XUMUYECKHX SKCIIEPUMECHTOB,

3) copMupoBaTh HaBBIKKM NPOBEACHUS NPOCTEHIINX XUMHYECKUX IKCIICPUMEHTAJIBHBIX UCCIIEIOBAaHUN C COOIIOICHHEM
npaBmiI 0€30MaCHOr0 0OpalIeHNs C BELIECTBAMH U JJaA0OPaTOPHBIM 000PYI0BaHHEM;

4) pa3BUTh YMEHHUS HCHOJIb30BaTh HHPOPMAIMIO XUMUIECKOTO XapaKTepa U3 pa3inuHbIX UCTOYHUKOB;

5) copmMupoBaTh yMEHHS [TPOTHO3UPOBATH ITOCIIEICTBUS CBOCH NEATENILHOCTH M XUMUYECKUX TPUPOHBIX, OBITOBBIX U
MIPOM3BOJICTBEHHBIX NPOIECCOB;

6) chopMupoBaTh MIOHNMAHUE 3HAYUMOCTH JOCTHKEHUH XMMUYECKON HAyKH U TEXHOJIOTHH JUIS Pa3BUTHS COIMAIBHON
Y TIPOM3BOICTBEHHOH cep.

Ocoboe 3HadyeHNe y4eOHBIH MpeAMET UMeeT Mpu (GOPMHPOBAHUHM M pa3BuTHH oOmmx kommereHmui (OK) B
cootsercTBur ¢ PI'OC CIIO.

B pamkax mporpammbl yaeOHOTO mpeaMera 0O0ydJaroIMUCs OCBAWBAIOTCS JINYHOCTHBIC, METAaNpeMETHbIE U
MpeMETHBIC Pe3yNIbTaThl 0a30BOTO YpPOBHS B coOTBeTCTBUH ¢ TpeboBaHmsMu O@I'OC COO. [IpeaqmeTHBIe pe3ynbTaThl
ocBoeHMA (denepanbHOil obpazoBaTensHON mporpaMMbl COO OpHEHTHPOBaHBI Ha MOJATOTOBKY K IIOCIIEAYIOIIEMY
npodeccrnoHanbHOMY 00pa30BaHHUIO.

CuHXpOHHM3alMSl  TNPEAMETHBIX, JIMYHOCTHBIX W  METalpeIMETHBIX  pe3yJbTaToB €  OOIMHUMH |
npodeccroHaNbHBIMHA KOMIIETEHIIMAME NPE/ICTaB/IeHa B TabHIIe.

1.3.2. OcBoenue conepxanus yueOHOW aucumruinHbl «HHbopmaruka» obecrieuyrBaeT JOCTHXKEHHE CTYJEHTAMU

CIEIYIOIINX Pe3y/1bTATOB:

® IpeIMEeTHBIX!

I11 - BnageTh cuCTEMOI XUMHUECKUX 3HAHUN, KOTOpasi BKIIOYAET: OCHOBOTIOJIATAIOIIUE MOHITHSI (XUMUYECKUI DIIEMEHT,
aToM, DIICKTPOHHAas 000II0YKa aroma, s-, p-, O-3IeKTPOHHBIE OPOWTAIHM aTOMOB, HOH, MOJIEKYJa, BaJEHTHOCTS,
3JIEKTPOOTPHULATEIEHOCTD, CTENEHb OKHCICHHs, XHMHUYECKas CBS3b, MOJb, MOJSIpHAas Macca, MOJSPHBIH 00BeM,
YIJIEPOIHBIN CKeNeT, (YHKIHOHANbHAsl TPYINa, pajuKkall, U30MEpHs, W30MEpPbl, TOMOJOTMYECKUH pPsJ, TOMOJIOTH,
YTJIEBOJOPO/IBI, KUCIOPOA- U a30TCOAEp KallNe COCANHEHNs, OMOJIOTHYECKH aKTHBHBIEC BeIIecTBa (YIIIEBOJBI, KHPBHI,
6eJKM), MOHOMEp, HOJIMMEpP, CTPYKTypHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COETUHEHHS, KPHUCTAJUIMYECKas peIIeTKa,
TUIBl XUMHYECKNX pEaKkuuil (OKHUCIMTEIbHO-BOCCTAaHOBHUTENIBHBIE, 3K30-H SHIOTEPMHUYECKHE, DPEaKIWH HOHHOTO
oOMeHa), pacTBOp, 3JIEKTPOJIUTHI, HENEKTPOIHUTHI, AIIEKTPOIUTHYECKAsT AUCCOLMALMS, OKUCINTENb, BOCCTAHOBUTEID,
CKOPOCTh XHUMHYECKON pPEakIH, XUMHYECKOe PaBHOBECHE), TEOPHH M 3aKOHBI (TEOpHsS XHUMHUYECKOTO CTPOCHHS
opranmdeckux BemectB A.M. ByTiepoBa, Teopus 3JEKTPOIMTHYECKOI AWCCOIMANNM, Hepuoamdeckuii 3axon [I.1.
MenneneeBa, 3aKOH COXpaHEHUS MACCHI), 3AKOHOMEPHOCTH, CHMBOJINYECKHH SI3BIK XUMUH, (PaKTOJIOTHIECKIE CBEACHUS
0 CBOWCTBax, COCTaBe, MOJYYCHHH W OE30MacHOM HCIIOJIB30BAHMM BAXHEUIINX HEOPTaHMYECKMX M OPTaHHMYECKUX
BEIIIECTB B OBITY U IPAKTHYECKON AEATEIIEHOCTH YEIIOBEKA,

I12 - ymeTh BBIABIATh XapaKTepHbIE NPU3HAKU U B3aUMOCBSA3b M3YUYECHHBIX MOHSATHH, NPHUMEHSATh COOTBETCTBYIOIINE
MOHSATHS IIPU ONUCAHUU CTPOEHHUS U CBOICTB HEOPraHUYECKUX U OPraHUUYECKHX BELIECTB U UX MPEBPALCHUN; BBIIBISTD
B3aMMOCBS3b XUMHYECKHUX 3HAHUHN C MOHATUSMU U NPEACTABICHUSIMH JPYTUX €CTECTBEHHOHAYUHBIX NIPEIMETOB;

I13 - ymerp HMCHONB30BaTh HAMMEHOBAHUS XMMUYECKHX COEAMHEHMH MEXIYHapOJHOIO COI03a TEOPETUYECKOH U
NPUKJIAJIHOW XWUMHU W TPHUBHAJIBHBIE Ha3BaHWS BaXKHEHIIMX BEIIECTB (STHJICH, alleTWIEH, IJHMLEPHH, (EeHOo,
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(opmanbaeruy, yKCycHas KHCJIOTa, IJIMLUH, yrapHbIi Ta3, yIJIEKUCIbIH ra3, aMMHaK, raiieHas M3BeCTb, HeralleHas
U3BECTh, ITUTHEBAst COJA W JIPYTUX), COCTABIATH (POPMyIJIbI HEOPraHUYECKHX M OPraHWYeCKHX BELIECTB, YPaBHEHHUS
XMUMHYECKHX pPEaKlHid, OOBSCHATH HMX CMBICH; MOATBEPXKIATh XapakTepHble XHUMUYECKHE CBOICTBA BEILECTB
COOTBETCTBYIOLIUMHU AKCIIEPUMEHTAMH U 3aIIMCAMHU YPAaBHEHUIN XMMHUYECKUX PEaKIIHii;

I14 - ymeTs ycTaHaBIMBATh NPHHAJICKHOCTh U3YUCHHBIX HEOPTaHUYECKUX U OPIaHUUECKUX BEIIECTB K ONPECICHHBIM
KJaccaM | TPyIIaM COCIUHEHMH, XapaKTepHU30BaTh UX COCTaB 1 BAXKHEHIIINE CBOMCTBA; ONPECIIATh BHABI XUMUIECKIX
CBsi3eH (KOBaJICHTHAs, HOHHAs, METAUINYECKas, BOJOPOAHAs), THUMBI KPHUCTAJUIMYECKHX pPEUIETOK BEIIECTB;
KIacCU(UIIMPOBATh XUMHIECKUE PEAKIIHH;

II5 - copmupoBaTh mpeACTaBICHUS: O XUMHIECKOH COCTABIISIONICH eCTECTBEHHOHAYYHOI KapTUHBI MHUPA, POJIA XUMHUH
B TO3HAHUH SIBICHUH NpUPOIBI, B (OPMHPOBAHMM MBINUICHUS W KyJIbTYpHl JIMYHOCTH, €€ (DYHKIHOHAIbHOU
TPaMOTHOCTH, HEOOXOUMOH [UISl pEIICHUS IPAKTHIECKUX 3a/1a4 M SKOJIOTHIECKH 000CHOBAaHHOTO OTHOILIECHUS K CBOEMY
3/I0POBBIO U TIPHPOJHOMN Cpelle;

16 - ymeTb IPOBOJUTH pacyueThl 10 XUMUYECKUM (GOPMYJIaM U YPaBHEHHUSIM XHMHUYECKHX PEaKIUi ¢ UCIOJIb30BaHUEM
(u3MYECKUX BENMYMH, XapaKTepU3YIOIIMX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, o0bema (HOpMajbHbIC
YCIIOBUSI) TA30B, KOJMYECTBA BEIIECTBA; MCIOJIB30BATh CUCTEMHbBIE XMMHYECKHE 3HAHUS I NPHHATHS PELICHUH B
KOHKPETHBIX XH3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

[17 -ymeTh IUIaHMPOBATh W BBIIOJHATH XMMUYECKHH 3KCIEPUMEHT (IIPEBpalleHHs OPraHWYeCKHX BEIIECTB IPH
HarpeBaHUH, TIOJydeHUE STUIICHA 1 U3YIECHHUE €r0 CBOMCTB, KaUE€CTBEHHBIC PEAKIINH HA aJIbJAETUABI, KpaxMall, yKCYCHYIO
KUCIIOTY; JCHATypalys OCIKOB IPH HAarpEBaHHUHM, LBETHBIC PEAKIMN OCIKOB; NMPOBOAWUTH PEAKIMH HOHHOTO OOMEHa,
OTIPEETATh Cpely BOIHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIMH Ha CyIb(aT-, KapOOHAT- U XJIOPHA-aHHOHBI, HA KATHOH
aMMOHHUS; PeIIaTh SKCICpUMEHTaIbHEIC 3a1a49l 10 TeMaM "MeTtamrel" 1 "HeMeTtaitel'") B COOTBETCTBUU C MPAaBHIAMHA
TEXHUKH O€30IIaCHOCTH MU OOPAICHNH C BEIIECTBAMH U 1a0OpPaTOPHBIM 000PYAOBaHUEM; MIPEACTABISTE PE3YJIbTATHI
XMMHYECKOT0 3KCIIEpUMEHTa B (hOpMeE 3aIliCH ypaBHEHHI COOTBETCTBYIOLIMX peakiuil U GpopMynnpoBaTh BHIBOJBI Ha
OCHOBE 3THX PE3yJIbTaTOB;

I18 - ymeTp aHAIM3UPOBaTh XMMHUUYECKYI0 MH()OPMAIIMIO, MOJY4YaeMyl0 U3 pa3HbIX MCTOYHUKOB (CPEICTB MacCOBOM
undopmanun, cetb IHTEpHET U IpyrHe);

I19 - BnaneTs OCHOBHBIMH METOJIJaMH HAyYHOTO TIO3HAHUS BEIIECTB U XUMUYECKUX SABJICHUN (HaOII0ieHUe, H3MEpEHNeE,
9KCIEPUMEHT, MOJICTIUPOBAHUE);

110 - ymeTs IpOBOIUTH pacyeThl O XUMHIECKUM (POPMYJIaM M YPABHEHUSIM XUMHUECKUX PEAKIUH C HCIIOJIb30BAHUEM
(hM3MUECKUX BENMYMH, XapaKTEPU3YIOIMIMX BEIIECTBA C KOJMYECTBEHHONH CTOPOHBI: Macchl, 00beMa (HOpMajbHbIC
YCIIOBUSI) Ta30B, KOJMYECTBA BEIECTBA; MCIOJIB30BATH CUCTEMHbBIC XMMHUYECKUEC 3HAHUS IJIS MIPUHATUS PEIICHUI B
KOHKPETHBIX )KHU3HEHHBIX CHTYAISIX, CBSI3aHHBIX C BEIIECTBAMH U HX IPUMEHEHHEM,

IT11 - ymeTh IUTAHMPOBAaTh M BBINOJHATH XMMHUYECKHH OSKCIEPUMEHT (NMPEBpAILCHHS OPraHHYECKHX BEINECTB IPU
HarpeBaHNH, OIyYCHNE STHIICHA U U3YYEHHE €T0 CBOMCTB, KAUECTBEHHbIC PEAKIIMN HA allbICTUABI, KpaxMall, yKCYCHYIO
KUCIIOTY; JeHaTypalus OeJKOB MpU HAarpeBaHHHM, [[BETHBbIC PEaKLMH OEJNKOB; NPOBOJUTH PEaKIMd MOHHOrO oOMEHa,
OIPEeJIeTIATh CPely BOJHBIX PACTBOPOB, KaueCTBEHHbIE PEaKLUH Ha CyNb(aT-, KapOOHAT- U XJIOPH/-aHHOHBI, HA KATHOH
aMMOHHUS; pelaTh 3KCIepUMEHTaIbHbIE 3a1aun o TemMaM "MeTtamutel" u "Hemeramisl") B COOTBETCTBUH C MpaBHIaMU
TEXHUKH 0€30MaCHOCTH NpU 0OpalleHNH C BEIIECTBAMU U JIAOOPATOPHBIM 000pyIOBaHUEM; MIPEICTABIATh PE3yIbTAThI
XUMHYECKOTO 3KCIIEpUMEHTa B (JOpPME 3alHCH YPaBHEHUI COOTBETCTBYIOIIMX PeakUuil U (GOpMyIMPOBATH BHIBOJBI HA
OCHOBE 3THX PE3YJIbTaTOB;

[112 - ymeTp aHaIM3MPOBATh XMMHYECKYIO HH(MOPMAIHIO, MTOJIYYaeMyl0 W3 pa3HbIX HCTOYHHMKOB (CPEICTB MAcCOBOM
nHdopmanuy, cetb VIHTEpHET 1 1pyTHe);

IT 13 - BnazneTs OCHOBHBIMU METOIaMH HAYYHOTO TTO3HAHUS BEIIECTB M XMMUYECKHX SBJICHUH (HaOMoeHne, N3MepeHue,
9KCIIEPUMEHT, MOJICTIMPOBAHHE);

IT 14 - ymeTb IPOBOIUTE pacdeTh 10 XMMHYECKUM (popMyitaM 1 ypaBHEHUSIM XUMHYIECKUX PEakInii ¢ HCIOJIb30BaHUEM
(hM3MYEeCKUX BETUYMH, XapaKTepU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMajbHBIE
YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; HMCIIOIH30BATh CHCTEMHBIC XUMHUYCCKHE 3HAHUS AT NMPHHATHS pEIICHUIl B
KOHKPETHBIX KH3HEHHBIX CUTYAIUIX, CBSI3aHHBIX C BEIIIECTBAMH U UX IIPUMEHEHHEM

e  JIMYHOCTHBIX
B YaCTH TPYAOBOI0 BOCIIUTAHUS:
- TOTOBHOCTH K TPy/ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPy A0Ito0ue;
- TOTOBHOCTH K aKTHUBHOM JESTENBHOCTH TEXHOJOTHYECKOH M CONMAILHON HAIPaBIEHHOCTH, CHOCOOHOCTH
WHHUIUUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIBLHO BBITIOJHATH TaKyIO IESTENLHOCTD;
- MHTEPEC K Pa3IMYHBIM cdepaM npodhecCHOHATBHON e TENbHOCTH;
B 4aCTH HEHHOCTH HAY4YHOI'0 IO3HAHMA:
- C(OPMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U OOIECTBEHHOMH
MIPaKTHKH, OCHOBAHHOTO Ha ANAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIMKYJIBTYPHOM MUPE;
- COBEpIIEHCTBOBAHHUE S3BIKOBONH M YHTATEIBCKOW KyJIBTYpPHl KaK CpPEACTBA B3aUMOICHCTBUS MEXIy JIOABMU H
MTO3HAHUS MHPA;
- OCO3HaHWE [EHHOCTH HAYYHOW NIEATENbHOCTH, TOTOBHOCTh OCYIIECTBISATh HPOCKTHYI0 W HCCIIEAOBATEIBCKYIO
JeSITeIbHOCTh MHANBUAYAIBHO U B TPYIIIIE



e MeTampeaIMeTHBIX:
OgiajieHne YHABEPCAJIbLHBIMH Y4eOHBIMH MMO3HABATEIHLHBIMH JCHCTBUSMH:
a) 0a30BbIe JJOTHYECKHE JAelCTBUA:
- CaMOCTOSITETTFHO (DOPMYIIMPOBATh U aKTyIU3UPOBATh MPOOIEMy, pacCMaTPUBATh €€ BCECTOPOHHE;
- YCTaHABJIMBATh CYIIECTBCHHBIN MPU3HAK WM OCHOBAHHMSI JJIsl CpaBHEHUS, KiTacCH(HUKAIKA 1 0000ICHIS;
- OTIPENCTIATh IETU NEATEIbHOCTH, 33/1aBaTh MapaMeTPhl 1 KPUTEPUH UX JOCTHKCHUS,
- BBISIBJIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B pACCMATPUBACMBIX SIBIICHUSX;
- BHOCHTb KOPPEKTHUBBI B ICSITEILHOCTD, OIICHIUBATh COOTBETCTBHE PE3YJIBTATOB IEJISIM, OIEHUBATH PHCKH TIOCIICACTBAN
JIESATSIIHHOCTH,
- pa3BUBAaTh KPEATUBHOE MBIIICHUE TIPU PEIICHUH KU3HCHHBIX TPOOIeM
0) 0a30BbIe HCCJIEIOBATEIBLCKIE AEHCTBUSA:
- BIIQJICTh HABBIKAMH yUCOHO-HCCIICIOBATEIILCKOW U MPOSKTHOW ISATCIILHOCTH, HABBIKAMU Pa3pelleHus pooeMm;
- BBIBJIATH MPUYUHHO-CIICJCTBEHHBIC CBSA3H M aKTyalM3UpPOBATh 3a/1a4y, BBIJBUIATh THIIOTE3Y €€ PEIICHUS, HAXOIUTh
apTyMEHTHI JUTS JJOKa3aTeIbCTBA CBOMX YTBEPIKACHUH, 3a71aBaTh IApaMETPhl M KPUTCPHH PEIICHUS;
- aHANIM3HMPOBATh MOJIyUYCHHBIC B XOJIC PCIICHUS 3aJa4d Pe3yJbTAaThl, KPUTUYCCKUA OLCHUBATH UX JOCTOBEPHOCTH,
MIPOTHO3MPOBATh N3MEHEHHE B HOBBIX YCIIOBHSX;
- YMETb NIEPEHOCHUTD 3HAHHS B IIO3HABATEIBHYIO U IPAKTHUECKYIO 00JIACTH KU3HEACATSILHOCTH;
- YMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX NMPEIMETHBIX 00JIacTel;
- BBIJIBUTATh HOBBIC HICH, ITPEAJIaraTh OpUTHHAIBHBIC TIOIXOIBI U PEIIICHIS;
- CIIOCOOHOCTPH UX MCIIOJIb30BAHMS B IO3HABATEIHPHON M COITUAIBHON MPaKTHKE
B) paborta ¢ undopmanmei:
- BJIaICTh HAaBbIKaAMH nonyquHa I/IH(bOpMaHI/II/I N3 NCTOYHHUKOB paSHLIX THIIOB, CAMOCTOATCIIBHO OCyHIeCTBJ'ISITI) IIOUCK,
aHaJIM3, CUCTEMATU3aIMI0 M HHTEPIIPETALUI0 HHPOPMAIIUHU Pa3IMuHbIX BUJOB U (JOPM MpEICTaBICHUS;
- co3/aBaTh TEKCTHI B Pa3iIM4HBIX (opmarax ¢ yyeroM HasHaueHHs MHGOPMAalHMU M EJEeBOIl ayJUTOPHHU, BHIOHpas
ONTUMAIILHYIO ()OPMY MPEACTABICHUS M BU3YAJIU3aIUH;
- OLICHUBATh Z[OCTOBCpHOCTI), JICTUTUMHOCTDH I/IH(bOpMaHI/II/I, €€ COOTBECTCTBUC HpaBOBLIM nu MOpaJ'H)HO-STI/I‘-IeCKI/IM HOpMaM;
- WCIIONIB30BaTh CPEACTBA WHPOPMANMOHHBIX M KOMMYHHKAIIHOHHBIX TEXHOJOTHH B PEIICHHH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX M OPTaHW3alMOHHBIX 33/1a4 C COONIOJICHHEM TpeOOBaHHWN IPrOHOMHUKH, TEXHHUKH 0OE30MacHOCTH,
TUTHEHEI, pecypcocOepekeHus, IPaBOBBIX U AITHIECKUX HOPM, HOpM MH(DOPMAIIOHHOH 0€301TacHOCTH;
- BIIJICTh HABBIKAMH PACIIO3HABAHUS W 3alIUTH HHPOPMALNHN, HHPOPMAIIMOHHONW OE30MTaCHOCTH JTHIHOCTH;

1.3.3. [lnanupyemMble pe3y/ibTaThl 0CBOEHUsI 001Ie00pa30BaTeIbHON JMCUUILIMHBI B cooTBeTcTBMU ¢ PI'OC CIIO n
Ha ocHOoBe PI'OC COO

B  pesymbrare OCBOEHHMS ~ IUCLUIUIMHBI ~ OOy4aroUIMHCS  JOJDKEH o0jazarh  OOMMMH  KOMIIETEHLMSIMU
BKJIFOYAIOLIUMU B c€051 CIOCOOHOCTH:

OK 01. Boibupats croco0sl pemeHus 3ajgad npodeccuoHaIbHON eATeNbHOCTH MPUMEHUTENBHO K Pa3IMyHbIM
KOHTEKCTaM;

OK 02. Hcronb30BaTh COBPEMEHHBIE CpPEACTBA MOWCKA, aHalW3a W WHTeprnperannd uHdopmanmu, wu
MH()OpPMaLMOHHbIE TEXHOJIOTHH JUIS BBITIOJIHEHHS 3a/1a4 TPO(eCcCHOHaIbHOMN NesTeIbHOCTH;

OK 04. D¢ dexkTnBHO B3aUMOICHCTBOBATE U pabOTaTh B KOJUICKTHBE W KOMaH/E

OK 07. CopmelicTBOBaTh COXpaHEHHIO OKPYXKAIOMICH CpeIbl, pecypcocOepeKeHHI0, TPUMEHATh 3HAHHA 00
W3MEHEHNH KJIMMaTa, IPUHIUITEI OEpPEeXIIMBOTO MTPOU3BOACTBA, 3()P(HEKTUBHO AEHCTBOBATH B YPE3BBHIUANHBIX CUTyallHAX

B 1essix moAroToBKu 00ydaromuxces K 0y ayiieit npodeccHoHaIbHON ASITENBHOCTH PU N3YYECHUH YIeOHOTO
npeamera XuUMHS 3akjiaapiBaeTcss ocHoBa Jiusa (opmupoBanua IIK B pamkax peammsamum OOITI CIIO mo
CIIEI[UAILHOCTH 15.02.14 OcHamieHue cpeacTBaMU aBTOMATHU3AIMM TEXHOJOTHYECKUX MPOIECCOB U
NMPOU3BOJACTB (110 0TPACIsIM)

IIK 2.1. OCYH.ICCTBJI?[TL BBI60p O60py,I[OBaHI/I$[ U DJIEMEHTHOH 0a3bI CHCTEM aBTOMaTH3allMi B COOTBETCTBUU C 3aJaHUEM
u ’I‘pe60BaHI/I€M pa3pa60TaHH0171 TEXHUYSCKOM JAOKYMCHTAlMU Ha MOACJIb 3JIEMCHTOB CUCTCM aBTOMATU3AllUU.



Koa 1 HamMeHOBaHHe

Ilnanupyemble pe3yJbTaThl 0CBOCHHS JIMCIHMILIHHBI

$hopmupyembix
KOMIIeTeHI U JIn4HOCTHBIC U MeTANIPpeIMETHDbIE IIpeameTtHbIe
OK 01. BeiGupars B YaCTH TPYAOBOI0 BOCIIUTAHUS: I11 - BmageTp cUCTeMONM XUMHUECKHX 3HAHMH, KOTOpas BKJIOYAeT: OCHOBOIIOJIATAIOIINE IOHSITUS

CHOCOOBI PEUICHUS 33124
npoQeCCUOHATBHOM
JIEATENBHOCTH
MPUMEHHUTENHHO K
Pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTb K TpYydy, OCO3HaHHE
LEHHOCTH MaCTepCTBa, TPYI0II00He;
- TOTOBHOCTb K aKTUBHOM J€SITEIbHOCTH

TEXHOJIOTHUYECKOMN u CoLMaJIbHOH
HaIpaBJIEHHOCTH, CII0OCOOHOCTH
WHULIMMPOBATb, IJIAHUPOBATh )44

CaMOCTOSITENIFHO ~ BHIMOJHATH ~ TAKYIO
JeATETbHOCTE;

- WHTEpEeC K pasIuuHbIM  chepam
npo¢eCCUOHANBHOM JCSITeIBHOCTH,

OBinanenune YHUBEPCAJIbHBIMHU
y4yeOHbIMH NO3HABATEJbHBIMH
JeHCTBUSIMHU:

a) 0a30BbIe JIOTHYECKHE eliCTBHUSA .
- CaMOCTOSTEIbHO (HOPMYNIUPOBATH U

AKTyaJIU3UPOBaThH npobiemy,
paccMmarpuBarh €€ BCECTOPOHHE;

- YCTaHaBIIUBATh  CYIIECTBEHHBIH
OpU3HAK WA~ OCHOBaHUS  JUIs
CpaBHEHWUSI, knaccudukanuu u
0000111EHN;

- OmpeneNsiTh LENH JeATeNIbHOCTH,
3a/aBaTh MapaMeTpel U KPUTEPHH HX

JIOCTUKCHUS,
- BBIBIATH  3aKOHOMEPHOCTH U
MPOTUBOPEYMS] B PaccMaTPUBAEMBIX
SIBIIEHUSAX,

- BHOCHUTh KOPPECKTHBEI B JICATEIHLHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIETATOB
LEISIM, OLICHUBATh PUCKHU MOCIEICTBHIA
JIESTeTbHOCTH;

- pa3BUBaTh KPEATHBHOE MBIILICHHUE
MIPY PEIICHUH KU3HEHHBIX Tpo0iIeM

0) 6azoBbIe HCCIe0BaATeIbCKUE
JAelcTBHS:

(XMMHUYECKHIA TIEMEHT, aTOM, DJICKTPOHHAs 000JI0YKa aTOMa, S-, p-, d-3JeKTPOHHBIE OPOUTATH aTOMOB, HOH,
MOJIEKYyJIa, BaJCHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHCICHMS, XHMHUYECKas CBSI3b, MOJIb,
MOJISIpHasi Macca, MOJIAPHBIH 00beM, YIIepoAHBIH CKeJeT, (yHKIHOHAIbHAS TPYIIa, PaaAnuKal, U30MepHs,
HU30MEpPbI, TOMOJIOTUYECKUH Psifl, TOMOJIOTHY, YIJIEBOAOPOIBI, KUCIOPOJ- U a30TCOAEPKAIIUE COCIAUHEHUS,
OnonornyecKy aKTHBHBIC BeIlecTBa (YIJIEBOMBI, XHPHI, OCNKH), MOHOMED, TOJIUMEp, CTPYKTYpHOE 3BCHO,
BBICOKOMOJIEKYJISIDHBIE ~ COCIAWHEHUs, KpHUCTAIUIMYECKass peElIeTKa, TUIOBl XUMHYECKUX  PpeaKIuid
(OKMCIUTENFHO-BOCCTAaHOBUTENBHBIE, 9K30-W HHIOTEPMUYECKHE, PEAKIUd HOHHOTO OOMEHa), pacTBOp,
3IEKTPOIUTHI, HEANEKTPOIUTHI, IEKTPOIUTHYECKAs JUCCOLIMALINSA, OKHCIUTEND, BOCCTAHOBUTEIb, CKOPOCTb
XMMHYECKOH peakINy, XUMHYECKOE€ PaBHOBECHE), TEOPHU W 3aKOHBI (TEOPUSI XUMHUYECKOTO CTPOCHHS
opranudeckux BemecTB A.M. ByTnepoBa, Teopus 37eKTpOIUTHIECKOM JUCCOLMAIINH, TIEPUOANIECKUN 3aKOH
J.N. MeHnneneeBa, 3aKOH COXpPaHEHHS MAacCChl), 3aKOHOMEPHOCTH, CHUMBOJWYECKUU SI3bIK XHMUH,
(hakTOIIOTHYECKHE CBEJCHHUS O CBOWCTBAX, COCTABE, IMOJYYCHUH U OE30IIaCHOM HCIIOJIb30BaHUH BYKHEHILIUX
HEOPraHMYECKHX U OPraHUYECKHUX BEILECTB B OBITY M MPAKTHYECKOM JEATEIbHOCTH YEI0BEKa;

I12 - ymeTp BBIABIATH XapaKTEpHbIE MPHU3HAKM M B3aUMOCBA3b M3YYEHHBIX IOHATHH, HPHUMEHSIThH
COOTBETCTBYIOIIME MOHITHS IIPU OIUCAHUU CTPOCHUS U CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BELIECCTB
U UX NPEBPAIICHUH; BBISBIATH B3aUMOCBA3b XMMHUYECKHUX 3HAHUI C MOHATUSAMH U IPEACTaBICHUSIMH JPYTUX
€CTECTBEHHOHAYYHBIX IPEIMETOB;

I13 - ymMeTb ncnonb30BaTh HAUMEHOBAHUS XUMUUECKUX COEINHEHNI MEXTYHAPOAHOTO COK03a TEOPETUIECKOM
Y TIPUKJIQIHON XMMHHY 1 TPUBHAJIBbHBIC Ha3BaHMUS BAKHEHIINX BEIIECTB (3TUIICH, alleTUIICH, TIIMIEPHH, PEeHOI,
(opmanbpaern, yKCycHas KHCIOTA, TIIMIMH, YTapHBIA Ta3, YIJIEKHCHBIH Ta3, aMMHaK, TalleHas H3BECTb,
HeraleHasi W3BeCTh, MUThEBAs CO/IA U JIPYTHX), COCTaBIATH (OPMYJIBI HEOPraHMYECKHX M OPTaHHYECKUX
BEILIECTB, YPABHEHUSI XUMHUYECKHUX PEaKInii, OOBSICHITh MX CMBICIT; TOJITBEPKAATh XapaKTePHbIe XUMUUECKHE
CBOMCTBA BELIECTB COOTBETCTBYIONMMH HKCIIEPUMEHTAMH U 3aIIHCAMHU YPAaBHEHUI XMMHUYIECKHUX PEaKIIHii;
I14 - ymeTs ycTaHaBIMBATh MPHUHAAJIECKHOCTh M3YYCHHBIX HEOPraHWMYECKHX M OPraHMYECKUX BEIIECTB K
OIPEJEJICHHBIM KJIacCaM U TPYIIaM COCIMHEHUI, XapaKTepUu30BaTh UX COCTAB M Ba)KHEHIIHUE CBOICTBA,
ONpeneNaTh BHIb XUMHUYECKHX CBsS3eH (KOBaJEGHTHAs, WOHHAsA, METaJUIMYecKas, BOJOPOIHAs), THIIBI
KPHUCTAJUTMYECKUX PELIETOK BEIIECTB; KIACCH(UIIPOBATE XUMHUUECKUE PEAKIINH;

I15 - chopmupoBaTh NMpEACTaBICHHS: O XMMHUUECKOH COCTABIISIIONIEH €CTECTBEHHOHAYYHON KapTHHBI MUpa,
pONM XMMHM B INO3HAHWW SIBJIEHUH NPUPOJBI, B ()OPMUPOBAHUM MBIIUICHUS M KyJIbTYPHl JIMYHOCTH, €€
(DYHKIIMOHAJIBHOW T'PaMOTHOCTH, HEOOXOAMMOM MJsi pEIleHHs NpPaKTHYeCKuX 3agad M SKOJOTMYECKH
000CHOBaHHOT'O OTHOILIEHHUS K CBOEMY 3710pOBBIO M IPUPOIHOI Cpeae;

I16 - ymeTp NpPOBOIUTH pacyeThl IO XUMHYECKUM (OpMyJaM W YpaBHEHUSIM XUMHYECKHX pEakIMi c
HCTIONB30BaHUEM (PU3NYECKHUX BEJIMYMH, XapaKTEPHU3YIOMINX BEIIECTBA C KOJMYECTBEHHONW CTOPOHBI: MacChI,
o0pemMa (HOpPMaJbHBIE YCIIOBHS) Ta30B, KOJIWYECTBA BEIIECTBA; HCIIOIB30BATh CHCTEMHBIE XHUMHYECKHE
3HAHUS U NPUHATHS pPelIeHUHA B KOHKPETHBIX JKU3HEHHBIX CHTYalMsX, CBA3aHHBIX C BEHIECTBAMH M HX
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- BJIageTh  HaBBIKAMH  y4eOHO-
HCCNIEOBATEIbCKO W TPOEKTHOM
JICSITEIBHOCTH, HABBIKAMU Pa3pCIICHHUS
npobiiem;

- BBIABISITH TIPUYHUHHO-CJICICTBCHHBIC
CBA3M W aKTyaJlu3upoBaTh 3amaudy,
BBIIBUTATh THUIOTE3y €¢ pPCIICHHS,
HaXOIUTh apTryMEHTHI JUTSE
JIOKA3aTeIbCTBA CBOUX YTBEPKICHHH,
33/1aBaTh IapaMmMeTpbl W KPUTCPHUH
peleHus;

- AQHAJIM3MPOBATh TOJYYCHHBIC B XOJIC
peleHus 3a1a9u PE3YIIBTATHI,
KPUTHYICCKHU OLUCHHUBATH ux
JIOCTOBEPHOCT, MPOTHO3UPOBATh
N3MCHCHUC B HOBBIX YCIIOBHUAX;

- YMETH TMCPECHOCUTD 3HAHUA B
MO3HABATEIILHYI0 M MPaKTHYCCKYIO
00J1aCTH KU3HEACITCIBHOCTH;

- yMeTh HWHTECTPHUPOBATh 3HAHUSA U3
pa3HBIX MIPEIMETHBIX 00NacTel;

- BBIIBUTATh HOBBIE WJCH, NpeIaraTh
OpUTHHAIIEHBIE TIOAXO0/BI M PEIICHHS

- CIIOCOOHOCTH WX MCIIOJIb30BAHMS B
IM03HABAaTEILHOU U COMMAIbLHOM
MPaKTHUKE

TIIPUMEHECHUEM

OK 02. Ucnonp30BaTh
COBPEMEHHBIE CPEJICTBA
MOMCKa, aHAJIN3a U
UHTEpIpETAIIH
uHpopManuu, u
nH(OpMaILMOHHEIE
TEXHOJIOTHH JUISI
BBITIOJTHEHHMS 3a/1a4
npodeccroHanbHOM
JIeITeIIbHOCTH

B 00J1aCTH LEHHOCTHM HAY4YHOrO
MO3HAHUA:

- ¢(hopMHUPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO pa3BuUTHSA HayKH U
001eCTBEHHON MPAKTHKH,

OCHOBAaHHOIO Ha JAMajnore KyJibTyp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOErO
MecTa B HOJIMKYJIbTYPHOM MUPE;

- COBEpUICHCTBOBAHUE S3BIKOBOH H
YUTATEIBCKON KyNbTYpHl KaK CPEACTBa

I17 - ymeTs MIaHUPOBATh M BBIMONHATh XUMHYECKHH 3KCIIEPUMEHT (TIPEBPAIEHUS] OPTAaHUYECKUX BEIIECTB
IIPY HAarpeBaHUH, MOJTy4YE€HHE STHJICHA M M3Y4YECHHE €ro CBOMNCTB, KaUeCTBCHHbIC PEAKIIMH HA allbICTHJBI,
KpaxMaJl, yKCyCHYIO KHCJIOTY; A€HATypalus OSJIKOB IIPH HarpEeBaHUH, IBETHBIC PEaKIH OETIKOB; IPOBOIUTH
peakuyu MOHHOTO OOMeHa, OMpEeAeNATh CPeAy BOAHBIX PacTBOPOB, KaYECTBEHHBIC PEAKIMU Ha Cylb(aT-,
KapOOHaT- W XJIOPHUA-aHWOHBI, Ha KAaTHOH aMMOHHS; pELIaTh JKCIIEPUMEHTAJbHBIE 3a/aud MO TeMaM
"Merayuiel" 1 "Hemeramnsl") B COOTBETCTBMM C NpaBHIAMU TEXHUKH OE30MaCHOCTH IIPH OOpaIleHHH C
BEILIECTBAMH M JIAOOPaTOPHBIM 000PY0BaHUEM; MPEACTABISATH PE3YJIBTATHl XUMUYECKOTO SKCIEPUMEHTa B
(opme 3ammcH ypaBHEHHI COOTBETCTBYIOIIMX peakuuii M (hopMynuMpoBaTh BBIBOJBI Ha OCHOBE 3THX
pe3yIbTATOB;

I18 - ymeTp aHANINM3UPOBATH XMMHUYECKYIO0 MH(POPMAIMIO, MMOIYYaeMyI0 M3 Pa3HBbIX MCTOYHHMKOB (CpPEICTB
MaccoBoii uH(popmarum, cetb VIHTepHET U IpyTHe);

19 - BnageTp OCHOBHBIMH METOJIaMH HaYYHOTO MO3HAHMUS BEUIECTB M XMMUYECKHX SIBICHUH (HaOIIo/eHNe,
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B3aUMOJICHCTBHAS MEXIY JIOAbMH H
MO3HAHUS MHDA;
- OCO3HAaHUEC ICHHOCTM Hay4HOH

JIeSITCIILHOCTH, TOTOBHOCTD
OCYUIECTBIISITh MPOEKTHYIO it
HCCIIEIOBATENBCKYIO eATENLHOCTD
WHIUBUAYAIbHO U B TPYIIIIE;
OBJjiagenue YHHMBEPCAJIbHBIMH
y4eOHbIMH MO3HABATEIbLHBIMH
JeHCTBUAMU:

B) pa0dora ¢ uH(popManueii:

- BIAageTh HAaBBIKAMH  ITOJYYCHHS
nH(GOpMAaMK W3 HMCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOATEIILHO OCYIIECTBIIATH
MOUCK, aHalM3, CHCTEMAaTH3aLUI0 H

HUHTEPIIPETALMIO nHpopManmu
Pa3IuYHBIX BUJIOB u ¢bopm
[IPEICTaBIICHMS,

- CO3[aBaTh TEKCTHl B Pa3IMuHBIX
dopmarax ¢ y4eToM Ha3HAYCHHs
UHGOPMALMK M LEJNCBOH ayIUTOpPHH,
BEIOHpast ONITUMAIIEHYIO bopmy
NpeCTaBICHHUS 1 BU3YaJIH3allHy;

- OLICHUBATh JIOCTOBEPHOCTH,
JETUTHMHOCTh  MHpOpManum,  ee
COOTBETCTBHE NPABOBBIM M MOPAILHO-
ATUYECKUM HOpMaMm;

- UCTIOJIb30BaTh cpeAcTBa
MHPOPMALMOHHBIX u
KOMMYHHUKAIIMOHHBIX TEXHOJOTMH B
penieHun KOTHUTHBHBIX,
KOMMYHHUKaTHBHBIX u
OpTaHHU3aIOHHBIX 3agaq c
co0ioieHreM TpeboBaHuit
9PrOHOMHKH, TEXHHKH 0€30I1acHOCTH,
THTHEHBI, pecypcocoepexeHus,

NPABOBBIX U JITHYECKUX HOPM, HOPM
MHPOPMAIMOHHOK 0€30MacHOCTH;

- BJIaJIeTh HaBBIKAMH PACIIO3HABAHUSI U
3aIUTHl HHPOPMAIHH,

WU3MEPEHHUE, IKCIICPUMEHT, MOJICIINPOBAHHE);

IT10 - ymeTp MPOBOIWTH PacdeThHl 10 XMUMUYECKHM (opMyliaM W ypaBHCHHSM XUMHUYECKHX PEaKIHui ¢
UCTIONIb30BaHUEM (PU3NYECKUX BEIMYUH, XapaKTEPU3YIOIIUX BEIIECTBA C KOJTMYECTBEHHONH CTOPOHBI: MacCHhI,
o0beMa (HOpPMalbHBIE YCIIOBHUS) T'a30B, KOJMYECTBA BEIECTBA; HMCIOJB30BATH CHCTEMHBIE XMMHYECKHE
3HAHUS JJI NPUHATHUS PEUICHUN B KOHKPETHBIX >KU3HEHHBIX CUTYAIUsIX, CBA3aHHBIX C BEIIECTBAMM M HX
MPUMEHEHHEM




MHPOPMAIMOHHON 6€30IaCHOCTH
JMYHOCTHY;

OK 04. D¢ddextuBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJUICKTHUBE U
KOMaH/Ie

- TOTOBHOCTb K  CaMOpa3BUTHIO,
CaMOCTOSITEIbHOCTH u
CaMOoOIIpeIeNEeHUIO;

-OBJIaJICHUE HaBBIKAMU yueOHO-
UCCJICIOBATEIILCKOM, IPOEKTHOM U
COIIMANBHON IESTEIbHOCTH;
Osgiagenne YHHBepCaJIbHBIMU
KOMMYHHKATHBHBIMH JeiiCTBHSIMH:
0) coBMecTHAsN 1eTeJIbHOCTD .

- NMOHMMaThb ¥ HCIOJB30BATh
IperMYyIIEeCTBa KOMaH/THOH "
WHIUBUAYAIBHON paboTHI;

- IpPUHUMATh LEJId  COBMECTHOM
JIeSITeIbHOCTH,  OPraHM30BBIBATH U
KOOpJUHMPOBaTb JACHCTBHA IO €€
JIOCTIDKEHHIO: COCTaBIIATh IUTaH
JICHCTBUH, paclIpenensaTh pojid ¢
y4eToM MHEHUH YYaCTHHKOB
00CYXIaTh pe3yJabTaThl COBMECTHOM
padoTEI;

- KOOPJIMHUPOBATH W  BBINOJIHATH
paboTy B  YCIOBHSX  peajbHOTO,
BUPTYyaJIbHOTO ¥ KOMOMHHMPOBAHHOTO
B3aUMOJICHCTBUS;

- OCYIIECTBIIATh MO3UTHBHOE
CTpaTeTrHuecKoe MIOBEJICHHE B
Ppa3JIMYHbIX CuTtyanusix, TIPOSABIIATH
TBOPYECTBO M BOOOpakeHHWE, OBITH
WHHIMATUBHBIM

Ogianenne YHHBEPCAJIbLHBIMH
peryJIiTHBHBLIMH ACICTBHAMH:

) NpUHATHE ce0sl U IPYTUX JIIO/Iei:

- NPUHUMAaThb MOTHBBI W apryMEHTHI
Jpyrux — Jojae  npu aHamuse
Pe3yIbTATOB ACSITEIHHOCTH;

IT11 - ymeTh mnaHUPOBATh U BBINOJHATh XUMUUYECKHH SKCIIEPUMEHT (IPEBPAILCHUs] OPTaHUUECKUX BEIIECTB
IIPU HArpeBaHUM, MOJTy4YE€HUE STHICHA U U3Y4YECHUE €r0 CBOWMCTB, KAUECTBEHHBIC PEAaKIMM Ha anbJCTUIbI,
KpaxmaJl, YKCYCHYIO KHCJIOTY; A€HaTypauus OeJIKOB IIPH HarpeBaHWH, IIBETHBIE PeaKIUy OETKOB; TPOBOIUTH
peakuy MOHHOTO OOMEHa, ONpE/eNATh Cpely BOAHBIX PAacTBOPOB, Ka4eCTBEHHBIC PEaklMU Ha CyJybdar-,
KapOOHaT- W XJIOPHA-aHHOHbI, Ha KAaTHOH aMMOHHS; PELIaTh ASKCIEPUMEHTAIbHBIE 3a/aud MO TeMaM
"Metamter" u "HeMmeTamiel") B COOTBETCTBHH C TpaBHJIAMH TEXHHUKH O€30ITacCHOCTH TpU OOpamieHuu ¢
BEIECTBAMH M JIAOOPAaTOPHBIM 000PYAOBaHUEM; MPEICTABIATh PE3yIbTaThl XUMUYECKOTO SKCIIEPUMEHTA B
(opme 3ammcH ypaBHEHHI COOTBETCTBYIOIIMX peakuuii W (hOpMynIupoBaTh BBIBOJBI HAa OCHOBE 3THX
pe3yIbTaToB
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- MpHW3HaBaTh CBOE IIPAaBO W IIPaBO
IPYTUX JIONIEH Ha OITHOKH;

- pa3BUBaTh CIOCOOHOCTH MIOHMMATh
MHp C NO3ULKHU JPYTOro YeJIOBEKa;

OK 07. CopneiicTBOBaTbH
COXpaHEHHIO
OKpY>KaloIei cpeapl,
pecypcocOepeKeHuIo,
MPUMEHSTH 3HAHUS 00
M3MEHEHHUH KIIMMara,
NPHHIHIBI 0EPEXITUBOTO
NPOU3BOJICTBA,

3¢ (exTHBHO IEHCTBOBATH
B Ype3BbIYAHHBIX
CUTYaIUIX

B o0JacTH 3K0JIOTHYECKOT0

BOCIIUTAHUS:
- c(hopMHUPOBAHHOCTH HKOJOTHUECKOM
KyJIbTYpbl,  TOHMMAaHUC  BIUSHHUSA

COLIMAJIbHO-9KOHOMHUYECKHUX NIPOLIECCOB
Ha COCTOSIHHE HIPUPOJHON u
COLIMAIBHOM cpensl, OCO3HaHHE
rJ100aIbHOTO XapakTepa
9KOJIOTHYECKHX MPoOiIeM;

- IUIaHUPOBAaHME M OCYIIECTBICHHE
JNIEWCTBUII B OKpyKarolleil cpene Ha
OCHOBE 3HAHUA ILeledl YCTOMYUBOIO
Pa3BUTHS YEJIOBEUECTBA;
AKTHUBHOC HCTIPpUATUEC
MPUHOCAIINX Bpea
cpene;

- yMEHHE

JIeUCTBUH,
OKpy>Karoniei

MIPOTHO3UPOBATH
HeOJIaronpusITHRIC 9KOJIOTHUECKHE
MOCIICACTBHS MPEIITPUHIMAEMBIX
JIEHCTBUH, IPEIOTBpAILATh UX;

- pacIIUpeHHe OTBITa JESITEIHHOCTH
9KOJIOTUYECKOW HATIPaBICHHOCTH;

- OBJIaJICHHME HAaBBIKAMH y4eOHO-
HCCJIEI0BATENIbCKOM, IPOEKTHOU U
COLIMAJIBHOM JESTEIbHOCTH;

112 - copmMupoBaTh NpEACTABICHUS: O XUMUYECKOW COCTaBIISIIONICH eCTeCTBEHHOHAYYHOH KapTHHBI MUPA,
pONM XMMHH B TO3HAHWU SIBJICHHH NPUPOJIBI, B (POPMUPOBAHUM MBIIUICHUS M KYJIBTYPBHI JIMUHOCTH, €€
(DYHKIIMOHAJIBHOW T'PaMOTHOCTH, HEOOXOAMMOW JJsi pEIleHUs NPaKTHYeCKUX 3agad M IKOJOTHYECKU
000CHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3[J0POBBIO U IPUPOIHON cpele;

IT13 - ymerp coOmoaaTh MpaBWia DKOJOTHYECKH I1€1eCO00pa3HOro IMOBEACHHS B OBITY W TpPYJOBOU
JEATEeIBHOCTH B IIENAX COXPAHCHHUS CBOETO 3IOPOBbS M OKPYKAMOIICH NPHPOTHOH Cpenbl; yYUTHIBATH
OIMACHOCTh BO3JICHCTBUS Ha >KUBBIC OPraHM3MBI ONPEACICHHBIX BEIICCTB, MOHHMMAs CMBICH IOKa3aTelis
npeneIbHON TOIyCTUMON KOHLCHTPALHH

K 2.1.
Ocy1ecTBisITh BBIOOP
00opyaOBaHUS u
3JIEMEHTHOM 6a3bl
CUCTEM

aBTOMAaTHU3allun B
COOTBETCTBUU c
3a/laHueM "

Oguanenne YHHBEPCAJIbLHBIMH
Y4eOHBIMH NMO3HABATEJILHBIMH
AeCTBUAIMU:

B) padoTa ¢ nHopManueii:

- BIAfeTh HABBIKAMH IOJYYECHHUS
nH(OpMaMK W3 HMCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOATENIBHO OCYIIECTBIATh
MOUCK, aHallu3, CHCTEMATH3aLUI H
UHTEPIPETALUIO nHdopMannu

IT12 - chopmupoBaTh peACTaBICHNUSA: O XUMHUECKON COCTABIIAIONICH eCTECTBEHHOHAYYHON KapTHHBI MHpa,
POJM XUMHUH B TO3HAHUH SIBICHUH TPUPOMABI, B (OPMHPOBAHUHN MBIIIICHUS W KyJIbTYpPhl JINYHOCTH, €€
(hyHKIMOHAJIBHOH TPAaMOTHOCTH, HEOOXOIMMOM MJIsi pemIeHHs TPaKTHYECKUX 3aJad M IKOJIOTHYECKH
000CHOBaHHOT'O OTHOIIEHHUS K CBOEMY 3710pOBBIO M IPUPOIHOI cpeae;
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TpeboBaHUEM Pa3IUYHBIX BHJIOB u bopm
pa3paGoTaHHOM [IPECTaBJICHMS;

TEXHUYCCKOM
JIOKYMEHTaIlUU Ha
MOJCIb 3JIEMECHTOB
CHCTEM
aBTOMATH3aIIH.

1.4. KoiuyecTBOo 4acoB Ha ocBOeHMe padoyeii NpOrpaMmMspl y4eOHOM JMCUUIIIMHbI:
MaKCHUMalIbHOH y4eOHOH Harpy3Kku oO0ydaromerocst 68 4, B TOM 4ucCle:
00s13aTeNbHON ayIUTOPHON YueOHOM Harpy3ku oOydaromerocs 68 u;
CaMOCTOSTENBLHOM paboTsl oOyuaromerocs 0 4.
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2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCHUILIAHBI
2.1. O6beM y4eOHOM IMCHUIIJIMHBI U BUABI y4e0HOI padoThI

. O0beM B

Bua yueOHoii padoThI
yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JHCHUIINHBI 68
B T.4.
OcHoBHOe coiep:KaHue 60
BT. 4.
TEOpETHUECKOe 00yUueHne 40
IPAKTUYECKUE 3aHSITUS 20
nabopaTOPHBIC 3aHATHS 0
IIpodeccuoHaIbHO-OPHEHTUPOBAHHOE CO/lep:KaHue (Co/lepiKaHue 5
NMPHUKJIATHOT0 MOIYJIA)
BT. 4.:
TeopeTu4ecKoe o0ydeHne 2
IIPAKTUYECKUE 3aHATUS 4
IIpomesxyTounasi arrectanus 1uddepeHInpoBaHHBIH 3aUeT 2
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2.2. TemaTu4ecKuii nJiaH u coaep:xanue yuyeoHoi gucuummmabl OOY1.07 Xumus

TeopeTuquKoe oﬁyqelme

HaumeHnoBanue Dopmupyemble
Copnep:xanue y4eOHOr0 MaTepuaJia, NPAKTHYECKHE 3aHATUS O06beM yacos
pa3fiesioB M TeM KOMIIeTeHII U
1 2 3 4
OcHOBHOE coiep:KaHue
Pa3gen 1. OcHOBBI CTPOEHMS BellleCTBA
Tema 1.1. OcHoBHOe coaep:KaHHe OK 01
Crpoenne aTomMoB Teopernyeckoe odyueHue
XHMHYECKHX
3JIEMEHTOB H CoBpeMeHHast MOJeib CTpoeHus: aTtoMa. CHMBOIMYECKUH A3BIK XUMHUH. XUMHUYECKUM 3JEMEHT. DJIEKTPOHHAs
npupoaa KoHpHrypamus aroma. Kiaccudukanmus XUMHYECKHX 3JIEMEHTOB (s-, P-, O-ayieMeHTHI). BaneHTHbBIE 3JE€KTPOHBI.
XHMHMYECKO# cBsa3y | BalleHTHOCTh. DNEKTpOHHAs NPUPOJA XUMHUYECKON CBSI3H. OJIEKTPOOTPHLIATEIBHOCTh. BHUIBI XUMHUECKOW CBSI3U
(xoBasneHTHas1, HOHHAs, MeTaJUTMYecKasl, BOJIOPOIHAsI) U CIIOCOOBI ee 00pa3oBaHUs
IIpakTHyeckue 3aHATUS
IIpakTHyeckas padora Nel Pemenue 3a1aHuii Ha UCTIOJIb30BAHUE XMMHYECKON CUMBOJIMKY M HA3BaHUK COEMHEHUI
10 HOMEHKJIAType MEKJYHapOJHOI0 CO3a TEOPETUYECKOM U IMPUKIAJHOM XMMHUM U TPUBUAJIBHBIX HA3BAHUU UL
COCTaBJICHUS] XUMUYECKUX (POPMYJ ABYXaTOMHBIX COCIUHEHHH (OKCHIOB, CYJNb(GHUIOB, TUAPUIOB U T.N.) U APYIUX
HEOPraHMYECKUX COSAUHEHUH OT/IEIBHBIX KJIACCOB. 2
IIpakTuyeckne 3agaHWd Ha YCTAaHOBJICHHE CBS3HM MEXIy CTPOCHHEM aTOMOB XHMHUYECKHUX DJEMEHTOB H
MePUOIUUECKUM HU3MEHEHHEM CBONCTB XMMHUYECKHX 3JIEMEHTOB M MX COCIUHEHUI B COOTBETCTBHUH C ITOJIOKEHHEM
[lepuoanueckoil CUCTEMBI.
Tema 1.2. OcHOBHOE coJep:KaHHe OK 01
Hepuoanyeckuii IIpakTHyeckue 3aHATUS OK 02
3aKO0H U Tal0auna "
JLU. Menneneena [epnoanveckas cucTeMa XUMHYECKHX HJIEMEHTOB I[.E/I. MenzeneeBa. ®uznueckuii cMmpica [leproandeckoro 3akoHa
J.U. MenzeneeBa. 3akOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX 3JIEMEHTOB, 00pa3yeMbIX MU IIPOCTHIX U
CJIOKHBIX BEIIECTB B COOTBETCTBHH C MOJ0KEHHEM XMMHUECKOT0 311eMeHTa B [leprouueckoii cucreme.
MupoBo3s3peHueckoe 1 HayuHoe 3HaueHue [lepuonnueckoro 3akona [1.11. Menzneneesa. Ilpornossr [1.1.
MenzeneeBa. OTKpBITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB. 2
IIpakTnyeckas padora Ne2 Perienre npakTHKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUN HA XapaKTepHU3aluio
XUMHYECKHX 3JIeMEHTOB «MeTamndeckne / HeMeTaJUINIeCKHe CBOHCTBA, IIEKTPOOTPHULIATEIFHOCTh XUMHIECKIX
HJIEMEHTOB B COOTBETCTBUH C UX AIEKTPOHHBIM CTPOCHHEM H MOJIOKEHHUEM B MIEPHOINIECKON CHCTEME XUMHUIECKUX
sanemenToB JI.. MenaeneeBay
Pa3gen 2. Xumuyeckne peaknuu
OcHOBHOE cojiep:KaHue OK 01
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Tema 2.1. Tunbl
XUMHYECKHX
peaxkuui

Knaccudukarus u THITBI XUMHYECKIX PEaKINi ¢ y9acTHeM HeOopraHmdecKuX BemecTB. CocTaBIeHHE YpaBHEHUI
peaxuii COeAMHEHMS, PA3TIOKCHHA, 3aMEIeHHUS, OOMEHa, B T.4. PEaKIFi TOPEHUS, OKUCIICHHUS -BOCCTAHOBIICHIS.
YpaBHEHUs OKUCIIEHUI-BOCCTaHOBNCHNA. CTeTieHb OKncineHus. OKUCIUTENb U BOCCTaHOBHTENNb. CocTaBiIeHHE U
YpaBHUBaHHE OKHCIHTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHA METOAOM 3JIEKTPOHHOTO Oananca. OKUCIHTEIEHO-
BOCCTAaHOBHUTEIIFHBIE PEAKINH B IPHUPOJIE, IIPOU3BOACTBEHHBIX MPOIECCaX U KU3HEAEATEIFHOCTH OPTaHN3MOB

IIpakTHyeckue 3aHATUSA

[MpakTuyeckas padora Ne3 KonnuecTBeHHBIE OTHOIIECHUSI B XUMUU. OCHOBHBIE KOJTUYECTBEHHBIE 3aKOHBI B XUMHH
M pacyeThl 10 ypaBHEHUSAM XHMHYCCKUX peakiuii. MoJlb Kak eIuHHUIAa KOJUYecTBa BemiecTBa. MolspHas Macca.
3aKOHBI COXpAaHSHHS MACChI M SHEPTUH. 3aK0H ABoraapo. MoyspHbIN 00beM ra30B. OTHOCHUTEIbHAS TUIOTHOCTh Fa30B.
PacdeTsl Mo ypaBHEHHSIM XHUMHYCCKUX pEaKIUi ¢ UCTOIH30BAHUEM Macchl, 00beMa (HOpMabHBIC yCIOBHUS) ra3oB,
KOJINUECTBA BEIECTBA

Tema 2.2.
DJleKTpoJIuTHYeCKAS
JUCCOLMAIUS U
HOHHLIH 00MeH

OcHOBHOe cofiep:kaHue

TeopeaneCKoe 06yqe}me

Teopust saekTponuTHdeckoi aucconmanud. VoHBI. DIEKTPOIUTHI, HEAIEKTPOIUTHL. Peakiuu MOHHOTO OOMeEHa.
CocraBieHne peakiuii HOHHOTO OOMEHa IMyTeM COCTaBIEHHS WX TOJHBIX W COKPAIIEHHBIX MOHHBIX YpaBHEHUHU.
KucnotHo-ocHOBHBIE peakiuu. 3alaHusl Ha COCTaBICHNE NOHHBIX PEaKIuit

IIpakTHyeckue 3aHATUS

IpakTnyeckas padora Ne4 Tunbl XuMHYECKUX peaKil.

HccnenoBanue THHOB (110 COCTABY M KOJIMUECTBY MCXOHBIX M 00pa3yIOMINXCS BEIIECTB) M NPU3HAKOB XMMUYECKHX
peaknuii. [IpoBenenne peakuuii HOHHOTO 0OMEHa, ONpeieIeHIe CPeibl BOJHBIX PACTBOPOB. 3a/1aHMs Ha COCTABIICHHE
VOHHBIX PEaKINH

KonrtpouabHas padora
1

C’I‘pOeHI/Ie BCHICCTBA U XUMHYCCKHUEC PCAKIINU

OK 01
OK 04

Pa3nea 3.

CTpOEHl/le M CBOMCTBA HEOPraHuv4eCKux BeuecTn

Tema 3.1.
Kaaccudpuxanmus,

OcHoOBHOE coJep:KaHHe

Teopernueckoe o0yuenne

OK 01
OK 02
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HOMEHKJIATYpa U
cTpoeHue
HEOPraHUYeCKHX
BeIleCTB

[Ipeamer Heopranuueckoit xumun. Kitaccndukanus HeopraHnuecKux BeliecTB. [IpocThie U CI0KHBIE BEIECTBA.
OCHOBHBIE KJIACCHI CJIOKHBIX BELIECTB (OKCHJIBI, THIPOKCHIBI, KUCIOTHI, COH). B3auMOCBsI3b HEOPraHMYEeCKUX
BEILECTB. ATperaTHble COCTOsSIHUSA BemecTBa. Kpucrammmueckne u aMmopHble BelecTBa. THITBI KPUCTAITHYECKUX
penieTok (aToMHasi, MOJISKYJIIpHasi, HOHHAsl, METaJUTNUeCcKast). 3aBUCUMOCTh (PU3MUECKHX CBOWCTB BEILIECTBA OT THIIA
KPHCTaJINUECKON pelIeTku. 3aBUCUMOCTh XMMUYECKOI aKTHUBHOCTH BEILIECTB OT BU/Ia XUMUYECKOH CBA3M U THUIA
KpHUCTAIUTNYECKOI penreTky. [IpuauHb MHOTOOOpa3Hs BEMIECTB

IIpakTH4eckue 3aHATUSA

IIpakTuyeckas padora NeS HomeHKIaTypa HEOpPraHMYECKHUX BEIECTB: HA3BaHHUE BEIECTBA UCXOI U3 UX
XUMHYECKOH (DOPMYJIBI HIIM COCTABICHUE XUMHYECKOH (POPMYJIIBI HCXO/Is M3 Ha3BaHUS BEIIECTBA 110 MEXyHapOIHOU
(MIOITAK) miu TpuBHAIBHON HOMEHKIJIATYPE.

Pemienne mpakTH4eckux 3aJaHui MO Kiaccu(UKaluy, HOMEHKIATYpe U XUMHYECKUM (OpMyiiaM HEOpraHUYeCKHX
BELIECTB PA3JMYHBIX KiaccoB (YrapHbI ra3, YrJIEeKHUCIBbIH Ta3, aMMHUakK, raiieHas HU3BECThb, HEraiieHash H3BECTb,
MUTHEBAs COJA U IPYTUX): HAa3bIBaTh M COCTABIATH (POPMYJIBI XUMHUECKHUX BEIIECTB, ONPEICISATh IPHHAIICHKHOCTD K
Kjaccy.

Hcrounnkn xumudeckoil nHGopManun (cpeacTB MaccoBoi MHpopManuu, cetb MHTepHeT U apyrue). [Tounck
nH(pOpMaLMK 0 Ha3BaHMIM, HICHTH(UKATOpaM, CTPYKTYPHBIM GopMyIam

Tema 3.2. ®usuxo-
XHMHYECKHE
cBOiicTBA
HEOPraHHYeCKHX
BeIleCTB

OcHOBHOe cofiep:KaHue

TeopeaneCRoe 06yqe}me

Memannvi. Obue puznvecKkue ¥ XUMUYECKUe CBOicTBa MeTayuioB. CriocoObl MojiydyeHus. 3HaueHHE METaIOB U
HEMETa/UIOB B IPUPOJE M JKU3HEIEATEIbHOCTH 4eJIOBeKa M OpPraHu3MOB. Koppo3us memannog: 6udvl KOppo3uu,
CNoCoObl 3aUUMbL MEMAN08 OM KOPPO3UUL

Hemeramnsl. O6mue Gu3nueckue 1 XUMHUECKUE CBOMCTBA HEMETa/UIOB. TunuyHbIe cBoiicTBa HemeTtauioB [V— VI
rpyni. Kiaccugukanus 1 HOMEHKIIaTypa COeAMHEHU T HeMeTaoB. Kpy2osopomul 6u02eHHbIX SIeMEHMO8 8 npUpooe

Xumuuecxue ceoticmea 0CHOBHBIX KIACCO8 HEOP2AHUYECKUX eujecma (OKCU008, 2UOPOKCUO08, KUCIOmM, coell U Op.).
3axonomeprnocmu 6 usmenenuU C8OLUCME NPOCMBIX BeUeCm8, 8000POOHBIX COCOUHEHUN, BLICUUUX OKCUOOB U
2UOPOKCUO08

IIpakTHyecKkue 3aHATUS

IIpakTnyeckas pa6ora Ne6 CocTaBneHHE ypaBHEHMH XMMHMYECKHX PEAKLUN C y4aCTUEM IPOCTBIX U CIIOKHBIX
HEOpraHMYECKHUX BELIECTB: METAJUIOB M HEMETAJUIOB; OKCHJIOB METAJUIOB, HEMETAIJIOB U aM(OTEPHBIX 3JIEMEHTOB;
HEOpraHMYEeCKHX KHCIIOT, OCHOBAaHWH M aM(OTEPHBIX I'MPOKCHIOB; HEOPIraHUUECKHUX COJIEH, XapaKTepU3yIOIIUX UX
CBOWCTBA.

Pemenne mpakTHKO-OPUEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHMII Ha CBOICTBA, COCTaB, IOJNydYeHHE M Oe30macHoe
MCIIOJIb30BaHNE BKHEHUIINX HEOPTaHNYECKUX BEIIECTB B OBITY M MPAKTHUECKON AEATEIHHOCTH YEIOBEKa

OK 01
OK 02
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Tema 3.3. OcHOBHOE cojlep:KaHue OK 01
Npentudpuxanus IIpakTHYeckue 3aHATHSA OK 02
HEOPraHUYeCKHX OK 04
BeleCTB IIpakTnyeckas padora Ne7 nenTudukanus HCOpFaHI/I‘IeCIfI/IX BEILIECTB.

Pemenne sKcriepuMEHTANbHBIX 33/1a4 [0 XMMHYECKHM CBOWCTBAM METAJUIOB M HEMETAJUIOB, 110 PACIIO3HABAHHIO U

MOTyYSHHIO COETMHEHUH METAJUIOB M HEMETAIUIOB.

WnenTndukanns HEOPraHUYECKHX BEIECTB C HCIOIb30BAHMEM HMX (DU3UKO-XMMHUYECKHX CBOMCTB, XapaKTEpPHBIX

Ka4eCTBEHHBIX peaknuii. KauecTBeHHBIE peaknny Ha cyab(ar-, KapOOHAT- U XJIOPH/-aHHOHbI, Ha KATHOH aMMOHUSI
KonTposbHas paGota N
5 CBoIiCTBa HEOPTaHMYECKHX BEIECTB
Pazgen 4. CTpoeHne M CBOIiCTBAa OPraHUYeCKHMX BelllecTB
Tema 4.1. OcHOBHOE cojlep:KaHue OK 01
Kaaccuduxanmus, Teopernueckoe o0ydenne
CTPOCHHC B [osiBeHHEe U pa3BUTHE OPTaHUYECKON XMMUU KaK HayKu. IIpeaMeT opraHnyecKoil XuMur. MecTo 1 3HaYeHue
HOMCHKIATYpA OpPraHMYeCKON XUMHU B CHCTEME €CTECTBEHHBIX HAYK.
OpraHMYecKux XUMHUECKOE CTPOCHHE KaK IOpPAJOK COCIUHEHHS aTOMOB B MOJIEKYJIE€ COIJIACHO WX BaJIeHTHOCTH. OCHOBHBIE
BEIIECTB TIOJIOKEHHSI TEOPUH XMMHYECKOTO CTPOCHHUSI OpraHMdeckux coequHeHnd A.M. BytnepoBa. YriepoaHslii ckeneT

OpPraHUYeCKOM MOJeKysbl. 3aBUCHMOCTh CBOWCTB BEIIECTB OT XHMHUYECKOTO CTpOEHHs Mouiekynl. M3omepus u

HU30MEpBHI.

[Monsitue o QyHkunoHansHOM rpymme. Paaukan. IlpuHnunsl kinaccupuKalMyd OPraHUYECKHX —COCIMHEHHH.

MexayHapoiHas HOMEHKJIATypa U TNPHHIWIB HOMEHKJIATYphl OpraHu4deckux coeauHeHuil. [lonarme o006

a30TCOAEPKAINX COCIMHEHHSX, OHOJOTMYECKH AaKTHUBHBIX BeIlecTBax (yriieBojax, >XHpax, Oemkax W 1p.),

BBICOKOMOJICKYJISIPHBIX COSTHMHEHHSIX (MOHOMED, TIOJIMMEP, CTPYKTYPHOE 3BEHO)

I[IpakTH4eckue 3aHATUSA

IpakTnuyeckass padora Ne8§ HomeHkiaTypa OpraHHYECKHX COCIUHEHHH OTIENBHBIX KJIACCOB (HACBHIIICHHEBIC,

HEHACHIIEHHBIE 1 apOMaTHYeCKHE YIIIEBOAOPObI, CIIMPTHI, (PEHOIBI, AJIbAETUABI, KETOHbI, KAPOOHOBBIE KHUCIIOTHI

ap.) CocTaBneHHe MOJNHBIX W COKPAIICHHBIX CTPYKTYPHBIX (DOPMyJI OpraHMYECKHX BEIIECTB OTAEIBHBIX KIACCOB,

UCIIONIb3YSl UX HAa3BaHUsI [0 CUCTEMATHUECKOI M TPUBUAIILHOW HOMEHKIIAType (ITUIICH, alleTUIIeH, TIHLEpUH, (HEeHoI,

(hopManpaerun, yKCycHast KUCJIOTa, TIUIMH). PacueTsl mpocteiimeit GopMyIsl OpraHudecKoil MOJIEKYJIBI, HCXOS U3

AJIEMEHTHOTO cocTaBa (B %)
Tema 4.2. CBoiictBa | OcHOBHOE coJepKaHUe OK 01
OpraHuYecKux TeopeTnyeckoe 00yueHne OK 02
CcoeIMHeHMUi Ou3NKO-XMMHYECKHE CBOWCTBA OPraHMYECKHX COEIUHEHHH OTIENBHBIX KIAacCOB (OCOOCHHOCTH KJIaCCH(HUKALUKN H OK 04

HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTHYECKHH psiag M obmas ¢dopMmyina, n3oMepus; (QHU3MYECKHe CBOWCTBA, IIK 2.1

XUMHUYECKHE CBONCTBA; CIIOCOOBI TIOTYUYEHUS):
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— npeodenbrbie Yeree000poobl (AIKaAHbL U YUKIoaiKkamst). I openue memana Kax 00UH U3 OCHOGHBIX UCMOYHUKOS MeNnid
6 npomviiunenHnocmu u ovimy. Ceoticmea npupooHvIX Yene6000p0008, HAX0NHCOeHUe 8 NPUPooe U NPUMEHeHUe ATKAHOB8,
— HempeOdenbible (AIKEHbl, AIKUHLL U AIKAOUEHbl) U apomamuyecKkue yeneeo0opoowvl. I openue ayemunena Kax
UCOYHUK 8bICOKOMEMNEPAMYPHO20 NAAMEHU 0I5l C6APKU U PE3KU MEMALIO8

— KHCIIOPOJCOAEPIKAINE COSANHEHUS (CIIUPTHI U (hEHOIBI, KApOOHOBBIE KUCIOTHI U 3(UPHI, aTbAECTUABl U KETOHBI,
JKHPBL, yriieBobl). [IpakTHdeckoe MpuMeHeHHE THIICHIIIMKOIS, TIuLepuHa, Gpenona. [Ipumenenne gpopmanbaernia,
areTanbIeTua, YKCYyCHOM KHCIOThI. MBblIa Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT. Morolue cBoiicTBa Mblia

— a30TCoJepKallhue COeAUHEHUs (aMHHBI M aMHHOKUCIOTHI, Oesiku). BBICOKOMONEKYJSpHbIE COEAMHEHUS
(cuHTeTHYECKHE U OMOTOTMYCCKH-aKTUBHBIC). MOHOMEp, MOJIUMED, CTPYKTYPHOE 3BeHO. [lorMepu3anus dTHICHa Kak
OCHOBHO€ HAIPaBJICHUE €T0 UCIOJIb30BaHUSI.

['eHeTHueckas CBsI3b MEXKJy KJIACCaMU OPraHUYECKUX COEAUHEHUN

HpaKanecmle 3aHATUSA

IpakTnueckass padora Ne9 CpoiicTBa OpraHMYECKHX COEIWHEHHH OTAENbHBIX KIAcCOB (TpUBHAIbHAS U
MEKIYHApOJHAS HOMCHKJIATYpa, XHWMHUUYCCKHEC CBOMCTBA, CIOCOOBI TIOJIyYCHHs): TMpeaeibHbie (AJIKaHbI |
IIUKJIOAJIKAHBI), HETIPEICIbHBIC (JIKCHBI, aTKUHBI U aJIKaJUCHBI) U apOMATUYCCKUC YTIICBOAOPOIbI, CIIUPTHI U ()EHOJBI,
KapOOHOBBIE KHCIOTHI B 3(UPHI, ANbICTHABI U KETOHBI, aMUHBI I aMHHOKHCIIOTHI, BRICOKOMOJIEKYIIIPHBIC COCITHEHUS.
3amaHus HA COCTABIICHHE YPaBHEHUH XUMHUYECKUX PEaKIU C y4acTHEM OPraHWYEeCKHUX BEUICCTB HA OCHOBAHHH HUX
COCTaBa M CTPOCHUS

IpakTnuyeckass paGora Nel() CocraBieHHEe cXeM peakuid (B TOM YHCIE IO TPEII0KEHHBIM IETOYKaM
NPEBPAIICHNH ), XapaKTePU3YIOLIINX XUMHYECKHE CBOHCTBA OPraHMYECKUX COSIMHEHUN OT/IENTbHBIX KJIACCOB, CITOCOOBI
UX TIOJNyYEeHUs] M Ha3BaHHWE OPraHMYECKUX COCIUHEHHMH 10 TPUBHAJIBHOW HMIIM MEXTyHapOJIHOH CHCTEeMaTHYECKOH
HOMEHKJIaType.

Pewenue npaxmuxo-opueHmuposanubiX Meopemuieckux 3a0aHull HA CE0UCMBA OP2AHUYECKUX COeOUHEeHUll
0MOeIbHBIX KINACCOB

Tema 4.3.
Nnentudpuxanus
OpraHuYecKux
BeIleCTB, UX
3HAYEHHUE U
npuMeHeHue B
OBLITOBOM N
NPOU3BOJACTBEHHOM
JeATeJIbHOCTH
yeJI0BeKa

OcHOBHOe cofiep:kaHue

TeopeaneCRoe oﬁyqe}me

Brooprannueckue coenuHenus. Ilpumenenue u Onomornueckas posb yriaeBogoB. OKUCIECHHUE YTIEBOAOB — HICTOUHUK
SHEPTUH JKUBBIX OpraHm3MoB. OOIacTH NMPUMEHEHHS aMHHOKHCIOT. [IpeBpameHust GeKOB MUIIM B OpTaHU3ME.
Bronormueckne ¢ynkmum OenkoB. bruonmormueckue ¢yHKImm kupoB. Poip opraHM4eckoil XMMHH B pEIICHUH
mpo0IeM MUIEBON O€30MacHOCTH

Ponb opeanuueckoti xumuu 6 pewienuu npobiem dHep2emuseckol 6e30naAcHOCmU, 8 PA3UMUL MEOUYUHBL, CO30AHUL
HOBbIX MAMepudanog, HOBbIX UCMOYHUKOS SHepeuu (alIbmepHamuseHbvle UCMOYHUKY 3Hepeuu). Onachocme
6030€liCMBUsl HA JICUBbIE OP2AHUIMbL OPLAHUYECKUX BeUjecme OMOEIbHbIX KIACCO8 (yeneo0opodvl, CRUpmbl,
Ghenonvl, xn0popeanuveckue NPouzBOOHvle, AlbLOCcUObLl U Op.), CMBICT NOKA3AMeNs NPeoeibHO O0O0NYyCImUMOU
KOHYeHmpayuu

OK 01
OK 02
OK 04
IiK2.1
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KounTposbHas paGota
3

CrpyKTypa 1 CBOWCTBAa OPTaHUIECKUX BEIIECTB

Pazgen S. KuneTnyeckue u TepMOAUHAMUYECKHE 3aKOHOMEPHOCTHU NMPOTEKAHUSI XUMHUYECKUX peakui
Cxopoctb OcHoOBHOe coJep:KaHHe OK 01
XUMHUYECKUX OK 02
peaKiuid. Teopernueckoe o0yuenne
Xumnueckoe
paBHOBeCHE CKOpPOCTh peakiliy, ee 3aBUCHMOCTb OT Pa3IM4YHBIX (PaKTOPOB: IMPHPOIEI PEarnpyloMuX BEMIECTB, KOHIICHTPAIIUN
pearupyoIrx BEMIeCTB, TEMIIEPAaTyPhl U IUIOIMAAH PEAKIIMOHHON MOBEPXHOCTH. TerumoBble 3PQEeKTH XUMHUIECKUX
peakuuii. DK30- ¥ SHAOTEPMHUYCCKIE, PCAKIIIH.
OOpatuMocTh peakiuii. XMUMHYECKOEe PaBHOBECHE M €Tr0 CMEIICHHE II0JA ACUCTBHEM pPAa3NUYHBIX (PaKTOpoB
(KOHIICHTpanHs PeareHTOB Wi MPOAYKTOB PEaKINH, JaBICHHE, TEMIIEpaTypa) A CO3JaHHS ONITUMAIBHBIX YCIIOBHIMA
MpoTeKaHusl XuMudecknx nponeccos. puarm Jle [latense
IIpakTHyeckue 3aHATUSA OK 01
- OK 02
IIpakTnyeckas padora Nell Pewenue npakmuko-opueHmupo8anHbix 3a0aHUll Ha AHATU3 PAKMOPOS, GIUAIOUWUX HA TIK 2.1
U3MEHeHUe CKOPOCMU XUMUYECKOU peakyuu, 6 m.4. ¢ HO3UYULl IKOIOSUYECKU Yeaeco00pasHo20 n08edeHuUs 8 Obimy U '
Mpyo0s8ol 0essmeIbHOCIU 8 YESIX COXPAHEHUSI C80€20 300P08bsL U OKPYIIcaiowell npupoOHoll cpeobl.
PemieHne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUi Ha mnpuMmeHeHue npuHnuna Jle-Illatenbe s HaxoxaeHUs
HANpaBJICHUS CMCIICHHUS PABHOBECUS XHMHYCCKONH pPEaKIUHW U aHaIu3 (PAKTOPOB, BIMSAIONIMX HA CMEIICHHE
XUMHYECKOTO PABHOBECHS
Pazgen 6. PacTBOpBI
Tema 6.1. OcHOBHOE coJep:KaHHe OK 01
[onsiTue 0 OK 02
Teopernueckoe o0ydyeHue
pacTBOpax OK 07
PactBopeHne kak  (U3HKO-XUMHYECKHH Tmpomecc. Pacmgopvl.  Cnocobvl  npucomoieHus — pacmeopos. IIK 2.1
Pacmeopumocmv. Maccosass Odona pacmeopennoco eewecmea. Cmvicnl noxasamensi NpeoeibHO OONYCMUMOU
KOHYeHmpayuy u e20 UCHOIb308AHUE 8 OYEHKe IKON02UUECKOU 6e30NACHOCHU.
ITpaBuna 3KOJIOTHYECKH 1E1eCO00Pa3HOTO MTOBEACHUS B OBITY M TPYIOBOH JIEATEIBHOCTH B IIETISIX COXPAHEHUS CBOETO
37I0POBbSI U OKPYIXKAIOIIeW NPUPOTHOW Cpe/bl; OMAaCHOCTh BO3JCHCTBHUA HAa KHBBIE OPTaHU3MBI OTPEIEICHHBIX
BEIIIECTB.
Pewenue npakxmuxo-opueHmupo8aHHbIX pACUemHbIX 3d0AHUll HA PACMBOPbL, UCNOoAb3yemble 6 0blmoeou U
NPOU3600CHIBEHHO 0esIMEIbHOCIU Yel08eKa
Tema 6.2. OcHOBHOe cojiep:KaHue OK 01
Uccnenopanue [IpuroroBneHne pacTBOPOB 3alaHHOHN (MaccoBOM, %) KOHIIEHTPAIUH (C TPAKTHKO-OPUCHTHPOBAHHBIMU BOIIPOCAMH) OK 02
CBOIICTB PacTBOPOB ? OK 04

1 OIIPEACIICHUE CPCJIbl BOAHBIX PAaCTBOPOB.
Pemenne 3a/1a4 Ha IPpUTOTOBJICHHUC paCTBOPOB

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue nPuUKIAOH020 MOOYIA)

19




Pazoen 7.

Xumus ¢ 6vimy u nPOU3600CMBEEHHON OeAMEILHOCU Ye108eKa

Xumus 6 ovimy u
npOU3600CMEEHHO
desamenvHocmu
uenoeexa

Ocnognoe cooepicanue

Teopemuuecxoe o6yuelme

Hoeetlwue docmudiceHus Xumuueckotl HAayKu u Xumuueckou mexuono2uu. Ponv xumuu 6 obecnevenuu 3K0J102ML[€CK01/7,
3H€p2€mull€CKOﬁ u numeeozl 6e3onaCHocmu, paszeumuu Mec)uuquz. Hpaeuﬂa NOUCKA U AHATU3A XUMUYECKOL

unpopmMayuu U3 PAIUYHBIX UCHOYHUKOG (HAYUHAS U YUeOHO-HAYUHAsST IUmepamypd, cpeocmed Macco8ou
ungopmayuu, cemv Unmepnem)

HpaKanecmle 3aHATUSA

IpakTuyeckas padora Nel2 [Torck u aHanmy3 KEHCOB O MPUMEHEHUH XUMHUYECKUX BEIIECTB U TEXHOJIOTUN C yUETOM
Oymyteit mpodeCCHOHATBHOMN NEeSITENBHOCTH 10 TeMaM: Ba)KHEHITNE CTPOUTEIBFHBIE MaTepHAIbl, KOHCTPYKIIHOHHBIC

OK 01
OK 02
OK 04
OK 07
1K 2.1

2
Marepuainbl, KpacKH, CTEKJIO, KepaMuKa, MaTepHalbl Ul 3JICKTPOHHKH, HAHOMAaTEpHabl, TEKCTHIbHBIE BOJIOKHA,
MCTOYHHMKHU SHEPTUH, OPraHWIECKUE U MUHEPAIbHBIC YAOOPEHHsI, JICKapCTBEHHbIC BEIIECTBA, OBITOBAS XUMHSL.
3amuTa: [lpencraBieHue pe3yabTaToB peleHUs] KeHCoB B popMe MUHHU-TIOKIIA 1A C IPe3eHTaluel
IIpomexyToyHas aTrecTaumsa Mo AUcHMILINHE (AU(PepeHUHPOBAHHBINH 3a4eT) 2
Bcero 68
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3. YCJIOBUSA PEAJIN3AIIAU PABOYEM ITPOT'PAMMBI YYEBHOM JACIHUATIIVHBI

3.1. TpeboBaHUSI K MUHUMAJILHOMY MATEPUAIBLHO-TEXHUYECKOMY 00€eCIedeHN 0

OcBoeHHE MPOTPaMMBbl YUCOHOH AUCIUILTUHBI XUMHUS TPOBOIUTCS B Y4eOHOM KaOHHETE, B KOTOPOM HUMEETCS
BO3MOXKHOCTh 00€CICUNTh CBOOOIHBIN NOCTyN B MHTEpHET BO BpeMs YYeOHOIO 3aHSITHS U B MEPUO] BHEYUYCOHOM
JIESITEIBHOCTH 00YYarOIUXCS.

INomenieHne kabuHeTa yIOBIETBOPSCT TpeOoBaHUsIM CaHUTAPHO-IMHIEMHOIOTHICCKUX TPABUI U HOPMATHBOB
(CanlluH 2.4.2 No 178-02) 1 ocHaIIEHO THIIOBEIM 000pYyIOBaHNEM, TOCTATOYHBIMU JJIS1 BBIITOTHEHHS TPeOOBaHUI K
YPOBHIO MOATOTOBKH 00YYarOIIHXCS.

B cocraB y4eOHO-METOIMYECKOTO M MATEPUANbHO-TEXHUYECKOrO OO0ECIHEYCHUS] MPOrpaMMbl  yueOHOMH
JIACLHAIUINHEL XUMHS BXOIAT:

O6opynoBanune y4eGHOro KadOUHeTA:

— paboyee MECTO MpenoaaBaTes;

— II0C3/I0YHBIE MECTa CTYACHTOB;

— JO0CKa;

Texnuueckue cpercTBa 00y4eHus:

— TepCOHAJbHBIA KOMIBIOTED;

— 1u(pOBOH IIPOESKTOD;

— TPOCKIMOHHBIN SKpaH (HACTCHHBIN);

— JIOKaJNbHas CeTh;

— 00opynoBaHMs TS MOJKITIOUCHUS K ceTH «HTepHeT;
— HCTOYHHK OecriepeOOiHOro MUTaHMS;

—  KOJIOHKH.

JIuneHn3noHHoe MPOrpaMMHoOe ofecnevyeHne:

— CceTeBOe NporpaMMHOE 00ecIeYeHHe;

— omepaionHas cucremMa Windows XP;

— uHTerpupoBaHHsblii naket Microsoft Office 2007;

— ©Opay3ep Internet Explorer.

CpeacrBa o0yueHus:

— KOMIUICKT y4eOHO-METOANYECKOM JOKYMEHTAIINH;

— medatHble (Y4eOHUKH U y4eOHBIC TIOCOOHS, Pa3IaTOYHBI MaTepHa);
— DIEKTPOHHBIE 00pa3oBaTeNbHBIC CPEACTBA (PECYPCHl HHTEPHETA).

3.2. UH(opManHuoHHOE 0O0ecneueHre 00y YeHHs
IlepeyeHnb pekoMeHIyeMbIX YU4eOHBIX H3MaHuil, UHTEpHET-PecypCcoB, JONOJTHUTEILHON JATEPATYPHI

OcHOBHbIE HCTOYHUKH:

1. Pymsuruc, I E. Xumusa. ba3zoBblii ypoBeHb : y4eOHMK Uit 00pa3oBaTeNIbHBIX OpraHU3alui,
peanu3yonmx 00pa3oBaTe/ibHbIC MPOrPaMMBbl cpeaHero npodeccuonansHoro oopasosanus / I'. E. Pymsuruc, . T'.
®enpaman. — Mocksa : [IpocBemienne, 2023. — 336 c. :mn. — (Yuebnuk CI10). — ISBN 978-5-09-111351-8. -
Tekcer : anextponHsriit. - URL: https://znanium.ru/catalog/product/2157236 . — Pesxxim pocTyma: mo moArucKe.

2. TappuensH, O. C. Xummus. 10-i xmacc. ba3ossrit ypoBens : yueOnmk / O. C. T'abpuensn, U. T.
OctpoymoB, C. A. CmagkoB. — 6-e u3n., crep. — Mocksa : [Ipocsemenwne, 2023. — 128 c. : mi. - ISBN 978-5-09-
112176-6. - Texkcr : anextponnbiii. - URL: https://znanium.ru/catalog/product/2157258 . — Pexum poctyma: mo
TIOATINCKE.

3. Taopuensu, O. C. Xumus. 11-i kmacc. ba3obrit ypoBens : yueOnuk / O. C. Tabpuensu, U. T.
Octpoymos, C. A. CnankoB. — 6-e u3s., crep. — Mockasa : [Ipoceenienune, 2023. — 127, [1] c. : . — ISBN 978-
5-09-112177-3. - Tekct : anextponnsiii. - URL: https://znanium.ru/catalog/product/2157262 . — Pexum moctyna: mo
MOATHUCKE.

4. Epoxmn IO.M., Kopamea W.b. Xumus mig mpodeccuii W CHeMUANBHOCTEH TEXHHYECKOTO U
€CTECTBEHHO-HAY4HOI'0 MPOQMIIeH: YIEOHHK At CTYA. YUpexIeHni cpel. npod. odbpasosanus. — M., 2020.

5.  Epoxun IO.M. Xumust: 3agaun n ynpaxHeHus: y4ed. nocodue It CTyA. YUpeskaAeHUH cpea. npod.
obpazoBanus. -M., 2020.

JlonoiHNTe IbHBIE HCTOYHUKH:

1. Xwummns. 10 xiace. YrnyOnénnslii yposens : yueouuk/ B.B. Epemun, H.E. Ky3esmenko, B.U. Tepenun,
A.A. JIpo3nos, B.B. JIynun; mox pen. B.B. Jlyauna. — M.: [Ipocsemenne, 2022. — 446, [2] c.: a.

2. Xwumws. 11 knacc. Yriny0snéuublit ypoBens : yueOHuk/ B.B. Epemun, H.E. Ky3pmenko, A.A. JIpo3ios,
B.B. Jlynun; nox pea. B.B. Jlyuuna. — M.: Ilpocsemenne, 2022. — 478, [2] c.: ui.

3. Xumwus. Yraoyonennsiii yposenb. 10—11 knaccsl: pabouast nporpamma k tuaun YMK B.B. Jlynunna:
yueOHo-MeToandeckoe mocobue / B.B. Epemun, A.A. Ilpoznos, U.B. Epemuna, 2.10. Kepumor. — M.: [poda,
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2017.— 324, [1] c.

4.  Meroanueckoe nocodue k yueonuky B. B. Epemuna, H. E. Kyzemenko, B.U. Tepennna, A. A.
Hposnoa u ap. «Xumus. YrayonaeHnsiit yposens». 10 kmacce / B. B. Epemun, A.A. JIpo3nos, 1.B. Epemuna, B.

. Maxonuna, O. FO. Cumonosa, 3.10. Kepumor. — M.: [Ipoda, 2018. — 339 c. : .

5. Meronuueckoe nocobue k yueOHuky B. B. Epemuna, H. E. Kysemenko, A. A. Jlpo3noBa u 1p.
«Xumust. Yriry6nennsiit ypoerby. 11 kmace / B. B. Epemun, A.A. IIpo3nos, U.B. Epemuna, H.B. Bonkosa, H.B.
®wupcrosa, D.10. Kepumos. — M.: [Ipoda, 2018. — 423 c. : um.

6. TIycesa, E. B. Xumus s CIIO: yuebHO-MeToaunueckoe nmocobue / E. B. I'yceBa, M. P. 3uranmivna,
. U. Kymukoa. — Kazans: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-2792-4. — Tekcr: 31eKTPOHHBIH //
Jlanb: 3nekTpoHHO-OMbOMHoTeyHast cuctema. — URL: https://e.lanbook.com/book/196096 — Pesxum mocTyna: muis
aBTOPU3. MOJIb30BATEIIEH.

7. UYepumkosa, H. 1O. Xumus B T0CTYITHOM H3JI0KEeHHH: yueOHOE Tocobue mst cro / H. FO. Yepuukosa.

8. —2-ewm3n., crep. — Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-9. —
Texkcr: anexrpounsiit// Jlaus: anexTporHo-O6ubGIMOTeuHas cucrema. — URL: https://e.lanbook.com/book/195532
(mara obpamenus: 14.10.2022). — Pexxum K0CTyIa: IS aBTOPH3. TIOJIB30BATEICH.

9. IlleBuwuusina, JI. B. Xumust: yuebnoe nocobue / J1. B. llleBuunsina, A. V. Anapaes. — HoBocubupck:
HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. — Texcr: anekTpoHHbIH // JlaHb: 371€KTpOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/118505 (nata obpamenus: 14.10.2022). — Pexum nocryna: s
aBTOPU3. [IOJIb30BaTENCH.

10. Bumunos, JI. H. Xumus: yuebuuk mis CI10 / JI. H. Bausos, U. JI. Ilepdunosa, T. B. Cokonosa. — 2-
e 3., crep. — Cankr-IlerepOypr: Jlanb, 2021. — 260 c¢. — ISBN 978-5-8114-7904-7. — TekcT: 2JIeKTPOHHBIH //
Jlanb: snexTpoHHO-OMOMMOTeYHast cuctemMa. — URL: https://e.lanbook.com/book/167183 (marta oOparmeHws:
14.10.2022). — Pesxum gocTyma: uisi aBTOPH3. TOJIb30BATENEH.

11. Tabpuensy, O. C., JIsicopa, I'. I'. Xumus: kHHATA T4 MIperiogaBaTels: yued.-Metoa. mocodue. — M.
Axanemus, 2012. - 332 c.

12. Yepnmkora H. FO., Memepsikosa E. B. Perraem 3agaun mo XuMu# caMOCTOSTENBEHO: YIeOHOE TocoOue
/ H. 0. Yepnuxosa, E. B. MemepskoBa — Cankrt-IlerepOypr: Jlaus, 2022. — 328 c.

13. PesnmkoB B. A. COopHEK yIIpa)XHEHUH U 3a/1a4 10 OPraHUIECKOW XUMHU: yaeOHoe mocobue / B.A.
PesankoB — Cankr-IlerepOypr: Jlans, 2021. — 226 c.

14. Kanyctuna A. A., Xanpuenko U. I'., JIub6anos B. B. O01uas u nHeopranudeckasi xumusi. [Ipaktuxym /
A. A. Kanycruna, U. I'. Xansuenko, B.B. JIu6anos — Cankr-IletepOypr: Jlans, 2020. — 152 c.

15. Taopuensa O.C. Xumwust: yued. mis ctya. npod. yueb. 3aBemenuit / O.C. I'abpuensu, W.T.
OctpoymoB. — M., 2016.- 256 c.

16. Tadpuensiz O.C. Xumus 11t npodeccuil ¥ CrieluanbHOCTeH TEXHUYECKOTo MpoQuiIs: yueOHUK s
CTyI. yupexaenuii cpen. npod. oopaszosanus / O.C. I'adpuensn, N.I'. OctpoymoB. — 4-e uzn., crep. — M. :
Nznatenbckuii meHTp «Axagemusy, 2017. — 272 c.

HNnTepHeT-pecypceb:

www.alhimikov.net (O6pa3oBaTenbHblIii CaiiT IS IIKOJIBHUKOB)

Www.chem.msu.su (JnekTpoHHast OUOIHOTEKA 10 XUMHUH).

www. enauki. ru (uatepreT-u3aanue s yuureneii « ECTeCTBEeHHbBIE HAYKHY ).
www.1september.ru (meroauueckas rasera «IlepBoe ceHTIOPS»).

www. hvsh. ru (xypran « XuMUsE B IIKOJIE»).

WWW.hij.ru (xypHan « Xumus U )HU3HbY).

www.chemistry-chemists.com (351eKTpOHHBII KypHAT « XUMHKHA U XUMHSD).
www.School-collection.edu.ru (Equnast koytexist {ud)poBbIX 00pa30BaTENBHBIX PECYPCORB).

N~ WNE
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4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHWSA YYEBHOM JUCHUITIJIAHBI
KoHTpo.1b UM oleHKa pe3ybTAaTOB OCBOEHHUSI Y4eOHOIl NUCHUIIMHBI OCYLIeCTBJSAIOTCA NpenojaBaTelieM B Npouecce NMPOBeJeHUs NMPAKTHYECKUX 3aHATHI,
KOHTPOJBbHBIX PadoT, a TaK:Ke BHINOJHEHHS 00yYAIOIMMHCS CAMOCTONATEIbHOI padoThl, AU depeHIIHPOBAHHOIO 3a4YeTa

ACATCIbHOCTH IIPUMEHUTEIIBHO K
Pa3JIMYHbBIM KOHTCKCTaM

®opmupyembie IIpenmerHsble TeMmbl, B KOTOPbIX IIPOBEPSAOTCS
obdmue/mpodeccuoHaIbLHbIE o0pa3oBarte/ibHbIE npeaMeTHbie 00pa3oBaTe/ibHbIE THn oleHOYHBIX MEPONIPUATHIA
KOMIETEHIIHH pe3yabTaThI Pe3yabTaThl H POPMHPYHTCS
odmue/npodeccuoHaNbHbIE
KOMIIETEHIIHH
Pa3znen 1. OCHOBBI CTpOeHMSI BellleCTBA
OK 01. Bei6upats croco6b! pereHs Il CtpoeHue aToMOB 1. Tect «CTpoeHIE aTOMOB XUMHYICCKUX 3JICMCHTOB U MPUPOIA
3a/1a4 NPO(ECCHOHANBHOM 12 XAMHYECKHX DJIEMEHTOB U XMMHYECKOH CBA3ZN.
JACATCIBHOCTH IPUMEHUTEIIBHO K 113 IPHUPO/Ia XHMHYECKOI CBS3H 2. 3a1auu Ha COCTABIICHUE XMMUYECKUX (DOPMYIT IBYXaTOMHBIX
pa3iIniHbIM KOHTCKCTaM 4 coelnHEeHUH (OKCHIOB, CYyTb(GUIOB, THAPUAOB H T.11.).
115 3. 3aaHus HA UCIIOJIb30BaHIE XUMHUUECKON CHMBOJIMKH U Ha3BaHU
116 COEIMHEHM IO HOMEHKJIaType MEKIYHAPOHOTO COI03a
TEOPETHUYECKOM 1 MPUKIIATHON XUMUHU TPUBUAIBHBIX
Ha3BaHUIA ISl COCTABICHUS XUMHICCKUX (HOPMYJI IBYXaTOMHBIX
COeJIMHEeHUH (OKCHIOB, CYIb(UI0B, THIPUIOB U T.I1.) ¥ IPYyTUX
HEOPraHUYECKUX COSMHEHUH OTAEIbHBIX KJIACCOB
OK 02. Hcnosnb30BaTh COBPEMEHHbIC 11 Ilepuoauueckuii 3aKoH U 1. Tect «MeTamnmmueckne / HEMeTaLIHUECKHE CBOMCTBA,
CpCACTBA OMCKA, aHAJIM3a U 12 tabnuna J[.1. Menneneera 3JIEKTPOOTPULIATEIBHOCTD U CPOJICTBO K IJIEKTPOHY XUMUYECKUX
UHTepIpeTauu HHpopMaIuy, u 113 3JIEMCHTOB B COOTBCTCTBHUEC C UX 3JICKTPOHHBLIM CTPOCHHUEM U
HH(POPMAIMOHHBIC TEXHOJIOTHHU JIJIS 114 MOJIO’)KEHUEM B TIEPUOAMYECKON CUCTEME XUMHUUECKUX JIEMEHTOB
BBITIOJIHEHUS 33]]a4 I15 JI.1. Menpeneepay.
poeCCUOHATBHO NS TeIbHOCTH 116 2. [TIpakTHyeckue 3a1aHUS HA YCTAaHOBJICHUE CBSI3U MEXKITY
117 CTpOCHHEM
118 ATOMOB XUMHUYECKHUX DJIEMEHTOB U MEPUOTUNIECKAM N3MEHEHHEM
119 CBOWMCTB XUMHUYIECKUX IJIEMEHTOB 1 X COCTMHEHUI B COOTBETCTBHH C
IT10 noJioxeHueM Ilepuoguueckoit cucreme.
1111 3. [IpaKkTUKO-OpPUCHTUPOBAHHBIC TCOPETUUCCKHUE 3aaHUS HA
1112 XapaKTepU3alui0 XUMUYECKHUX dJIeMEHTOB: «MeTammnueckue /
I3 HEMETAJUTMIECKUE CBOMCTBA, SJIEKTPOOTPHUIIATEIIEHOCTE H CPOJCTBO K
AJIEKTPOHY XHMHUYECKHX IIEMEHTOB B COOTBETCTBHE C HX
3JIEKTPOHHBIM CTPOEHHEM U MOJIOKEHUEM B IIEPUOIUYECKOI
cucreMe xumuueckux 3yeMenToB .M. Menneneesa
Pazgen 2. XumMu4yecKHe peaknuu KouTpoubHasi padoTa
«CTpoeHue BellleCTBA U XUMUYECKHE PeakIum»
OK 01. Bei6upats croco0bl peneHus 114 THIIbl XUMHYECKUX PeaKnid 1. 3ayaum Ha cocTaBiIeHUE ypaBHEHUN PEaKIUii:
3a/1a4 NPO(ECCHOHAIBHOM g}g — COEIMHEHMSI, 3aMeIICHUs, 00OMEeHa, Pa3JI0KECHHS;

— OKHCJIUTCIIBHO- BOCCTAHOBUTCIIbHBIX peaxunﬁ C UCIIOJIb30BAHUEM
METOAa 3JICKTPOHHOT'O OaJtaHca.
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OK 04. DddexruBHO
B3aUMOJEICTBOBATh U
paboTaTs B KOJUICKTHBE U
KOMaHJ1e

2.3amayn Ha pacyeT MacChl BEIIECTBA WIIK 00bEMA Ta30B 110
H3BECTHOMY KOJIMYECTBY BEIECCTBA, MACCE WM 00BEMY OJTHOTO
U3 YYACTBYIOIIMX B PEAKIIUHU BEIECTB; pacyéThl Macchl (00bEMa,
KOJIMYECTBA BELIECTBA) MPOAYKTOB PEaKIUH, €CIH OJIHO U3
BEIIIECTB HMEET MPUMECH

OK 02. Mcnonp30BaTh COBpEMEHHEIC I16 OneKTpoauTHIecKas JUCCOLUAIMS U 1. 3agaHus Ha COCTAaBIICHHE MOJICKYJISIPHBIX M HOHHBIX PEAKITHA C
CpelcTBa NOMCKa, aHaIM3a U 119 MOHHBIH 0OMeH y4acTHUEM KHUCJIOT, OCHOBaHHUM U COJIEH, YCTaHOBJIEHUE U3MEHEHHUS
HHTEpIpeTanuu HHGopManum, 1 KHCIJIOTHOCTH CpeIbl
MH(OPMALOHHBIC TEXHOIOTHHU JIs] 2.JIabopaTopHast pabota "THITBI XUMHYECKUX PEaKni
BBITIOJTHEHHUS 3214
npodecCHOHAILHOM eI TeIbHOCTH
Paznen 3. CTpoeHne M CBOMCTBa K()]-[Tpo_ﬂbﬂaﬂ paﬁo’[a
HEOPraHU1EeCKHUX BEIIECTB «CBOCTBA HEOPTrAaHMYECKHX BELIECTB»

OK 01. Bei6upath cnoco0bl pemeHus 11 Knaccupukanus, HOMEHKIATypa 1 1. Tect «HoMeHKIIaTypa 1 Ha3BaHHE HEOPTAHUICCKHUX BEICCTB
3a7a4 npoQecCHOHAILHOMN Ei CTPOCHHE HEOPTaHNIECKHX BEIIECCTB HCXO/IA U3 HX XMMUUECKOii (pOPMYJIBI HIIH COCTABIICHUE
ACATENLHOCTH NPUMEHUTEILHO K XUMHYECKOH (OPMYJIbI MCXO/Is U3 Ha3BaHHMs BELIECTBA IO
Pa3JIMYHBIM KOHTEKCTaM 115 . .

116 MEK/TyHapOIHOM WM TPUBUAIIBHON HOMEHKJIIATYPE».

7 2. 3aauu Ha pacyeT MacCOBOM JI0JH (MacChl) XUMHUYECKOTO

I18 3JIeMeHTa (COeIMHEHHS) B MOJIEKYJIe (CMECH).

19 3. IlpakTrdeckue 3aqanust 1o Kiaccu(puKanuy, HOMECHKIAType 1

110 XUMHUUYECKUM (OpMYJIaM HEOPraHMYECKUX BEIIECTB Pa3IMYHbBIX

i1 KJIACCOB.

112 4. [pakTr4eckue 3aJaHUs Ha ONPEICIICHUEe XUMUIECKOM

1113 aKTHBHOCTH BEIIECTB B 3aBUCHMOCTH BH/1a XUMHUYECKOH CBS3U H

THIA KPUCTAIIMIECKON PELIETKH

OK 01. Bei6upats croco0b! peneHus 111 Du3UKO-XMIMUYECKHE CBOMCTBA 1. Tect «OcoOEHHOCTH XMMHIESCKIX CBOHCTB OKCHUIOB, KUCIIOT,
3a7a4 mpoQecCHOHATLHOM gg HEOPraHMYECKHX BEIECTB OCHOBaHHi1, aM(OTEPHBIX TMAPOKCHIOB U COTIEil».
ACATENLHOCTH MPUMEHUTEILHO K 2. 3a/1aHusl Ha COCTABJIEHUE YPABHEHUH XMMUUYECKUX PEAKIIUH C
Pa3IMYHBIM KOHTEKCTaM 114 .

115 Yy4acTHUEM TPOCTHIX M CJIOKHBIX HEOPTaHUYECKUX BELIECTB:
OK 02. Mcnonp30BaTh COBPEMEHHBIE

116 OKCHJIOB METAJIJIOB, HEMETAJUIOB U aM()OTEPHBIX IJIEMEHTOB;
CpeICTBa ONCKA, aHAIN3a U N
WHTepIpETAHH HHDOPMAIH, 1 7 HEOPraHMYEeCKHUX KUCIIOT, OCHOBaHUN 1 aM(OTEPHBIX THPOKCHJIOB,
MH(OPMALOHHBIE TEXHOJOTHH TS I18 HEOPTaHMUYECKUX COJIEeH, XapaKTEePHU3YIOIINX X CBOMCTBA M CITOCOOBI
BBITIOJTHEHHS 3214 H?O MOy 4EHHS.

. Il .

PO eCCHOHANBHOM ACSTEIbHOCTH i1 3. ITpakTHKO-OpHEHTHPOBAHHBIE TEOPETHUECKHE 3a1aHMUS Ha CBOHCTBA

2 Y MOJTyYeHUE HEOPraHMYECKHUX BEIECTB

3
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OK 01. Beroupatb crioco0bI penieHus

I11

I/II[eHTI/I(i)I/IKaIII/IH HCOPraHM4CCKUX BCIUICCTB

1. IlpakTHKO-OpHUEHTHPOBAHHEIC 3aIaHHSI IO COCTABICHHUIO

3a/1a4 PO ECCHOHAIBHOI gg XUMHUUYECKUX peakLui ¢ yUaCTUEM HEOPTraHMUECKUX BEIIECTB,
ACATCILHOCTH NPUMEHUTEIILHO K HCTIONb3yeMbIX ISl X uaenTudukanuu. 2.JlaGoparopHas paboTa:
Pa3IMYHBIM KOHTEKCTaM 114 «

115 UnerTHUKALIM HEOPraHMYECKUX
OK 02. Hcnonb30BaTh COBPEMEHHBIE ,
CpencTBa MOMCKA, aHAITH3a U 116 BCICCTB
HHTepIpeTalny HHGOpMAIHH, U 17
HH(MOPMAIMOHHBIC TEXHOJIOTUH IS 118
BBIMIOJTHEHHS 33124 1
npohecCHOHABHON EITEIBHOCTH Hi(l)
OK 04. D dexusio g s
B3aMMOJICHCTBOBATh U pabOTaTh B 013
KOJUICKTUBE M KOMaH/Ie

Paznen 4. CTpOBHl/Ie M CBOIiCTBA KOHTpOJ‘[LHaﬂ paﬁo]‘a
OPraHMYIECKHUX BellecTB «CTpoeHMe U CBOIiCTBA OPraHHYecKUX BellecTB»

OK 01. Ber6upath croco0bl peneHus Il Knaccudukanus, ctpoeHne u 1. 3amanus Ha cocTaBieHNE HA3BaHUN OPraHUUECKUX
3a1a49 npopeCCHOHANLHOM 12 HOMCHKIIaTypa OPraHu4CCKUX BCIIECTB COEMHEHUI TT0 TPUBHATBHOMN HIIM MESK Ty HApOIHOM
ACATENLHOCTH MPUMEHUTEIBHO K 13 CHUCTEMATHYECKOH HOMEHKJIATYpE.
Pa3IUYHBIM KOHTEKCTaM 116

7 2. 3aaHus Ha COCTABIICHUE ITOJHBIX H COKPALICHHBIX

CTPYKTYPHBIX ()OPMYJI OPIraHHYECKHX BELISCTB OTACIBHBIX
IIK 2.1. OcymectBnars BbIOop | 8 PYKTYPHEIX pOpMy1 Op t A
. | 119 KJ1acCoOB.

00OpYIOBaHUS W DIIEMEHTHOM 1 oL 5

1110 3a/1a9¥ Ha ONIpeieIeHHE IPOCTEHIeH (OPMYIIBI OpraHHYECKOH
0a3nsl CHUCTEM AaBTOMATU3allMH B | 1711 0

MOJICKYJIBI, HCXOS U3 DJIEMEHTHOTO cocTaBa (B %)

COOTBETCTBUHU C 3aJaHHUEM U | [112
TpeboBaHueM  pazpaboraHHo# | 1113
TEXHUYECKOM JOKYMCHTAIlMU Ha
MOACIb 3JICMCHTOB CHUCTEM
aBTOMaTHU3alnu.
OK 01. Bei6upath cnoco0bl penieHus 11 CBoicTBa OPraHUYECKUX COEJMHEHUI 1. 3agaHus Ha COCTaBIICHUE YPAaBHCHUI XUMUYECKUX PEAKIUH C
3a/1a4 MPO(eCCHOHATBHOI Eg Yy4acTUEM OPIaHUYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U
JIeATEeTbHOCTH MPUMEHHUTETIBHO K CTpoeHS.
pa3IMYHBIM KOHTEKCTAM 116 N .

7 2. 3agaHus Ha COCTABIICHNE YPAaBHEeHNI XUMUYECKUX PEaKLHi,
OK 02. Ucnonb30BaTh COBPEMEHHEIE .

18 WIUTIOCTPUPYIOIIUX XUMHYECKUE CBOMCTBA C YIETOM MEXaHU3MOB
CpelcTBa MOMCKA, aHAN3a U B 5
WHTEPIIPETAIHH MH(OPMAIIHH, H 119 MPOTEKaHMs TAHHBIX PEaKIMil U TeHETHYECKON CBA3H
“H(OPMAIMOHHBIE TEXHOJIOTHH JIJIS 110 OpraHN4YCCKuX
BBITIOJTHEHYS 38,184 I BEIIECTB Pa3HbIX KJIACCOB.
po(heCCHOHATBHON e TEIBHOCTH gg 3. PacuerHble 3a/1a9¥ 110 YPaBHEHHUSIM PEAKIHI C YUaCTHEM

OK 04. Db dexrnBHO
B3aMMO/ICHCTBOBATh U pabOTATh B

OPraHn4CCKUX BEHICCTB.

25




KOJUICKTUBE U KOMaHJIC

IIK 2.1. OcymecTBasTh BbIOOP
00OpYIOBaHUSI W DIIEMEHTHOM
0a3pl CHCTEM aBTOMATH3AlUUA B
COOTBETCTBUHM C 3aJaHUEM H
TpeboBaHUEM  pa3pabOTaHHOM
TEXHUYECKOH OKYMEHTAIlMU Ha

4. JIaboparopHas pabota “TIpeBpaleHnust OpraHUIeCKUX BEIIECTB
MpU HarpeBaHUH"

MOACIb 3JIEMCHTOB CHUCTEM
dBTOMATH3alluu.
OK 01. Bei6upath cnoco0bl peneHus I11 Wnenrndukanus 1.IIpakTUKO-OpUEHTHPOBAHHbBIE  3aJaHUA 10  COCTaBJICHHUIO
3a71a4 IPO(eCCHOHaNIbHOMI 12 OpraHMYECKUX BELIECTB, UX 3HAUECHUE U XUMHUYECKUX peaKkIuil ¢ y4acTHEM OpPraHUYECKHX BEIIEeCTB, B T.4.
ACATECTLHOCTH NPUMEHHTEIEHO K 113 HpUMEHEHKE B OBITOBOM 1 HICIIONB3YEMBIX JUIS UX UAEHTH(UKALMH B OBITY U IIPOMBIILIEHHOCTH.
Pa3INYHBIM KOHTEKCTaM 115 HOW3BOICTBEHHO > 7146 Sora: “I
OK 02. FlcHoIb30BaTh COBpEMEHHEIE 116 Jla opaTovaa;I pabora: Z[eH”l:I:I(bI/IKaI_[I/ISI OpPTaHUYECKHUX
CpeJIcTBa MOHCKa, aHATIU3 U 117 ACATCIIbHOCTH YCJIOBCKA COCJIMHEHUH OT/ICJIbHBIX KJIACCOB
HHTEpIpeTanuu HHGOPMAIIUH, 1 118
nH(pOpMaLMOHHBIE TEXHOJIOTHH JIJIs 1
BBITIOJTHEHUS 32,14 1110
po¢eCCHOHATBHOM NeSTeIbHOCTH M1
OK 04. DpdexTrBHO gg‘
B3aMMOJICHICTBOBATh U pabdOTATh B
KOJUISKTHBE M KOMaH e
Paszgen 5. Kunernueckmne u
TepMOIHHAMUYECKIE 3aKOHOMEPHOCTH
NMPOTEeKAHUS XHMHUYECKHX PeaKiuii
OK 01. Bri6upats criocoOBI penieHus 110 CKOpOCTh XUMHYECKHUX PEaKIHii. [IpakTHKO-OpHEHTHPOBAHHbBIE TEOPETHUECKUE 3aJaHNS Ha aHAJIN3
112 XUMHUYECKOE paBHOBECHUE

387124 IPOo(eCCHOHATBHOM
JIeSITEIbHOCTH MIPUMEHHUTENIBHO K
Pa3IMuHBIM KOHTEKCTaM

OK 02. Mcnoip30BaTh COBPEMEHHBIE
CpeJlCcTBa IOMCKA, aHAIN3A U
HHTEpIpeTanun nHGopManum, 1
nH(pOpMaLMOHHbBIE TEXHOJIOTHH JIIS
BBITIOJTHEHMS 33124
podeCCHOHAIBLHOM eI TeIbHOCTH

(haxTOPOB, BIAMSIONIMNX HA U3MECHEHHUE CKOPOCTH XUMHUYECKOH
peaxkuun.

[IpakTHKO-OpHEeHTUPOBAHHBIE 3aJaHMsI HA IPUMEHEHHE TIPHHIUIA
Jle-1llatenbe 1151 HAXOKIAEHMSI HAIIPABJICHUS CMELLCHHS PaBHOBECHS
XUMHWYECKOH peakiuy 1 aHanu3 (akTOpPOB, BIUAIONINX HA

Paznen 6. PacTBopsI
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OK 01. Bei6bupath crnoco0bl penieHus 118 Ilonsitre 0 pacTBopax 1. 3agaun Ha IPUTOTOBJICHUE PACTBOPOB.

3a7a4 mpodeccHoHaIbLHON 119 2. IIpakTHKO-OpUEHTHPOBAHHbIC
ACATCIbHOCTH MPUMCHHUTCIBPHO K 112 pacyeTHBIE 3aJaHUs Ha JUCIIEPCHBIE CUCTEMBI, HCIIOIb3YEMBIC B
Pa3IMIHBIM KOHTEKCTaM IT13 OBITOBOI1 M IPON3BOICTBEHHOM AEATEIHHOCTH YEIOBEKa

OK 02. Ucnonb30BaTh COBpEMEHHEIE
CpeACTBa MOUCKa, aHaIu3a U
UHTEpIpeTanuu HHGopManum, 1
nH(pOpMaLMOHHbBIE TEXHOJIOTHH /IS
BBITIOJTHEHHUS 33714
npohecCHOHAILHON eI TeIbHOCTH

OK 01. Be6upath crioco6sl pereHus 119 HccrenoBaHme cBOMCTB pacTBOPOB JlaboparopHas pabota “IlpuroToBieHne pacTBOpoB”
3a1a49 IpoQecCHOHATBHON
JIESITeTFHOCTH IPUMEHHUTEIBHO K
Pa3IHIHBIM KOHTEKCTaM

OK 04. DpdpextnBHO
B3aMMOJICHICTBOBATh U paboOTaTh B
KOJUICKTHBE U KOMaHJIe

Hp0q)ecCl/lOHaHLHO-OpI/leHTHPOBaHHOG coaepkaHue (coz[epmalme NMPUKJIAAHOTO MO}Iy.T[ﬂ)

Pasnen 7. 3amura keiica (¢ yuerom Oyayueil npogeccuoHaIbLHOM
Xumus B ObITY M IPOM3BOACTBEHHOM AesITeILHOCTH)
IeATeTbHOCTH YeJI0BeKa

OK 01. Bei6upath cnoco0bl pemeHus 113 Xumus B OBITY U IPOM3BOACTBEHHON Keiic (c yueTom Oynyeit

3a71a4 MPO(eCcCHOHATBHOI 119 JEATENBHOCTH YEIOBEKA npoeCCHOHANBLHOMN AEITENLHOCTH) BO3MOMXKHBIE TEMBI
NIEATENILHOCTH IPMMEHUTENBHO K 112 Kelicos:

Pa3IMYHLIM KOHTEKCTaM 113

1. lMorennenue kUMaTa u
OK 02. Mcnoip30BaTh COBPEMEHHBIE

CpeACTBa MOUCKA, aHAIN3a U
UHTEpIpeTanuy HHGopmanuu, u

BBICBOOOJK/IEHUE Ta30BBIX THPATOB CO JTHA OKEaHa.
2. bynymue Matepuasl I aBua-, MalllHHO- U

WHPOPMAMOHHBIC TEXHOIOTHH JIJIS pruOOPOCTPOCHHSL.
BBITIOJTHEHMS 3a/1a4 3. HoBble MaTepuasibl Ui COJTHEUHBIX OaTapei.
PO(ECCHOHABHOM JlekapcTBa Ha OCHOBE PACTUTENBHBIX MIPENapaToOB

OK 04. DdpdexTrBHO
B3aMMO/ICHICTBOBATh U paboOTaTh B
KOJUICKTHBE ¥ KOMaHJIe

OK 07. ComelicTBOBaTh COXPaHEHHUIO
OKpY>Karouiei cpeipl,
pecypcocOepekeHnI0, IPUMEHSTh
3HaHU 00 N3MEHEHNH KINMaTa,
MIPUHITUITEI OEPEKITUBOTO
MIPOU3BOJICTBA, P PEKTHBHO
JIEHCTBOBATh B UPE3BbIUANHBIX
CUTYAIHIX
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IIK 2.1. OcymecTBiiare  BBIOOD
000pyIOBaHHS W DJIIEMEHTHOW 0a3bl

cucTeM aBTOMAaTHU3alNU B
COOTBETCTBUM €  3aJaHHEM  H
TpeboBaHHEM pa3paboTaHHOH
TEXHUYECKOH  JIOKYMCHTAllMM  Ha
MOJIeIb JJIEMEHTOB cUCTEM
aBTOMATH3AIIHH.
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