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Pabouas nmporpamma yueonoi quctummuasl OOY J1.06 Xumus pazpaboTraHa Ha OCHOBE:

e @enepalbHOTO  TOCYAApCTBEHHOTO  0O0pa30BaTEIBHOTO  CTAaHAApTa  CPEIHEro
npodecCuoHaIbHOTO 00pazoBanus o crenuaabHocTh 21.02.11 I'eoduzndeckrne MeToabl TOMCKOB U
pa3BeKU MECTOpPOKICHUI MOJe3HbIX HcKomaeMbiX (yTBepxknaeH Ilpukazom MuHnpocseleHus
Poccun ot 31.08.2022 Ne 791, 3apeructpupoBad B Muntocte Poccun 03.10.2022 Ne 70349).

o OenepanbHON 00pa3oBaTENLHON TpOrpaMMbl cpeaHero obmero odpasoBanus (IIpukas
MunucrepcTBa npocpemienus Poccuiickoit @eneparnuu ot 23.11.2022 Ne 1014 «O6 yTBepkKaeHUH
denepanbHON 00pa30BATENBLHON MPOTPAMMEI CPEAHETO 00IIEero 00pa3oBaHU).

o [IpumepHoit paboueii mporpammbl 0011€00pa30BATEIIBHON MUCIMUIUIMHBI «XUMUSD» IS
npodeccuoHabHBIX 00pa3oBaTenbHbIX opranm3anuii ot 30.11.2022.

o [IIpukaza MunoOpnayku Poccum Ne 885, Munnpocsenienuss Poccum Ne 390
or 05 amrycra 2020 r. «O mnpakTHYECKOH MOATOTOBKE OOyYarommxcs» (C H3MEHEHUSMHU U
JTOTIOJTHEHUSIMH ).

e Yuebnoro miana [IIICC3 no cnenuansroctu 21.02.11 'eopusnyeckre MeTo b1 TOUCKOB
U pa3BelIKK MECTOPOKICHHI MOJIE3HBIX HCKOMAEMbIX, YTBEPKJACHHOTO TUPEKTOPOM KOJuIeka OT 28
asrycra 2023 r.

o Ilonoxenus o mopsake paspadotrku u yrepxkiaeHus B ['BIIOY «llepmckuii HedTsHOU
KOJIJIEIDK» 00pa3oBaTEIbHBIX MPOrpaMM CPEIHETo MpohecCHOHATBFHOTO 00pa3oBaHUs — 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 .06 «Xumus»

1.1 Ob61acTh NpUMeHEHHs POrPAMMBI

Pabouast mporpamma obmeoOpazoBarenbHoi yueOHol auctmmuinael OOY /(.06 Xumus sBisieTcs 4acThio IPOrPaMMBbl
MOATOTOBKY criernraiictos cpexanero 3seHa ([IIICC3) na 6aze ocHOBHOTO 00mIeT0 00pa30oBaHUs U MpeaHa3HAYCHA IS
n3ydeHnss HWHQOPMATHKH B TpoQecCHOHANbHBIX oOpa3oBarenbHBIX opraHmsammax CIIO, peammsyrommx
00pa3oBaTeNpHYI0 TNIPOrpaMMy CpelHero oobmero oOpa3oBaHus Ha 0a3e OCHOBHOTO o0O0mero oOpa3oBaHHSA TNIPH
MOJTOTOBKE CIICIIHANTUCTOB cpenHero 3BeHa 1o crenuanbHocTH 21.02.11 Teodpu3uueckne MeToAbI MOMCKOB M
pa3BeIkKl MeCTOPOKAeHHIl M0JIe3HbIX HCKOMaeMbIX

1.2. MecTo AMCHUILUIMHBI B CTPYKTYpe OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbI:

Pabouas nporpamma aucummmuael OOY/[.06 Xumus oTHocHTCS K 0011e00pa3oBaTeIbHOMY LUKIY W HMEET KOJ
OOV /1.06 B coorBercTBHU ¢ yueOHbIM utaHoM [1TICC3 no cnenuansaocty 21.02.11 N'eopuznyeckue MeTo1bI NOUCKOB
W pa3BeKH MECTOPOKAEHHIT MOJIe3HBIX HCKOMAeMBbIX

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 MPOWU3BOJCTBEHHBIX CUTYAIUsIX, OTBETCTBEHHOT'O MOBE/ICHHS B
MPUPOJHOM cperie.

3agaun AUCIUIUINHEL:

1) chopMupoBaTh MIOHNMaHNE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHIECKHUX IIPOIIECCOB U SIBJICHNI B OKpYKaroIei cpene,
LETIOCTHOW Hay4YHOI KapTHHBI MUPA, B3aUMOCBSI3H M B3aHMO3aBUCHMOCTH €CTECTBEHHBIX HayK;

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

3) copMupoBaTh HaBBIKK POBEACHHS MPOCTEUIINX XUMHYECKUX IKCIIEPUMEHTAIBHBIX HCCIIEIOBaHUI C COOII0ICHHEM
npaBmiI 0€30MaCHOr0 0OpalIeHNs C BELIECTBAMH U JJaA0OPaTOPHBIM 000PYI0BaHHEM;

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

5) copmMHpoBaTh YMEHHS TPOTHO3UPOBATH TTOCIEICTBUS CBOCH JEITEIILHOCTH M XUMUYECKUX TPUPOJIHBIX, OBITOBBIX U
MIPOM3BOJICTBEHHBIX NPOIECCOB;

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

Ocoboe 3HadyeHHe y4eOHBIH IpeAMET UMEeT Mpu (POPMHPOBAHUHU U pa3BUTHH oOmmx kommereHmuid (OK) B
cootsercTBur ¢ PI'OC CIIO.

B pamkax mporpammbl yaeOHOTO mpeaMera 0O0ydJaroIMUCs OCBAWBAIOTCS JINYHOCTHBIC, METAaNpeMETHbIE U
MpeMETHBIE Pe3yNIbTaThl 0a30BOTO YPOBHS B cOOTBeTCTBUH ¢ TpeboBaHmsaMu ®I'OC COO. [IpenmeTHBIC pe3ynbTaThl
ocBoeHMA (denepanbHOil obpazoBaTensHON mporpaMMbl COO OpHEHTHPOBaHBI Ha MOJATOTOBKY K IIOCIIEAYIOIIEMY
npodeccrnoHanbHOMY 00pa30BaHHUIO.

CuHXpOHHM3alMSl  TNPEAMETHBIX, JIMYHOCTHBIX W  METalpeIMETHBIX  pe3yJbTaToB €  OOIMHUMH |
npodeccrnoHaNbHBIMHA KOMIIETEHIIMAMU TPE/ICTaB/IeHa B TabIHIIe.

1.3.2. OcBoenue conepxanus yueOHOW aucumruinHbl «HHbopmaruka» obecrieuyrBaeT JOCTHXKEHHE CTYJEHTAMU
CIEIYIOIINX Pe3y/1bTATOB:
® IpeIMEeTHBIX!

I11 - BnageTh cuCTeMOM XUMUUECKUX 3HAHUN, KOTOpast BKIIOYAET: OCHOBOTMOJIATAIOIUE MOHITHS (XUMUYECKUH DJIIEMEHT,
aToM, DIICKTPOHHAas 000II0YKa aroma, s-, p-, O-3IeKTPOHHBIE OPOWTAIHM aTOMOB, HOH, MOJIEKYJa, BaJEHTHOCTS,
3JIEKTPOOTPHULATEEHOCTD, CTENEHb OKHCIEHUs, XHMHUYECKas CBA3b, MOJb, MOJSIpHAs Macca, MOJISIPHBIM 00beMm,
YIJIEPOIHBIN CKeJeT, (YHKIHOHANbHAs TPYIa, pajuKkall, U30MEpHs, W30MEpPbl, TOMOJOIMYECKHH pPSJ, TOMOJIOTH,
YTJIEBOJOPO/IBI, KUCIOPOA- U a30TCOAEp KallNe COCANHEHNs, OMOJIOTHYECKH aKTHBHBIEC BeIIecTBa (YIIIEBOJBI, KHPBHI,
6ernKu), MOHOMEp, MOJIMMEpP, CTPYKTypHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHMS, KPUCTAIIIMYECKash peIeTkKa,
TUIBl XUMHYECKNX pEaKkuuil (OKHUCIMTEIbHO-BOCCTAaHOBHUTENIBHBIE, 3K30-H SHIOTEPMHUYECKHE, DPEaKIWH HOHHOTO
o0OMeHa), pacTBOp, 3JIEKTPOJIUTHI, HEANEKTPOJIHTHI, HIIEKTPOIUTHIECKAS JUCCOLHALMS, OKHCINTEIb, BOCCTAHOBUTEID,
CKOPOCTh XHUMHYECKOH pPEaKIMH, XUMHUYECKOE DPABHOBECHE), TEOPHH M 3aKOHBI (TEOPHS XHMHUYECKOTO CTPOCHHUS
opranmdeckux BemectB A.M. ByTiepoBa, Teopus 3JEKTPOIMTHYECKOI AWCCOIMANNM, Hepuoamdeckuii 3axon [I.1.
MenneneeBa, 3aKOH COXpaHEHUS MacChl), 3AKOHOMEPHOCTH, CHMBOJINYECKHH SI3BIK XUMHUH, (PAKTOIOTHIECKNE CBECHUS
0 CBOWCTBax, COCTaBe, MOJYYCHHH W OE30MacHOM HCIIOJIB30BAHMM BAXHEUIINX HEOPTaHMYECKMX M OPTaHHMYECKUX
BEIIIECTB B OBITY U IPAKTHYECKON AEATEIIEHOCTH YEIIOBEKA,

I12 - ymMeTh BBISBISATh XapaKTepHbIE IMPU3HAKU U B3aUMOCBSA3b M3YUECHHBIX NOHSATHH, IPUMEHITH COOTBETCTBYIOIUE
MOHSATHS IIPU ONUCAHUU CTPOEHHUS U CBOICTB HEOPraHUYECKUX U OPraHUUYECKHX BELIECTB U UX MPEBPALCHUN; BBIIBISTD
B3aMMOCBS3b XUMHUYECKHUX 3HAHUI C MOHATUSMU U NPEACTaBICHUSIMH JPYTUX €CTECTBEHHOHAYYHBIX IIPEAMETOB;

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, IJIMLIWH, YTapHBIH Ta3, YIJIEKUCIbI ra3, aMMuak, ralieHas W3BeCTb, HeralieHas
U3BECTh, ITUTHEBAst COJA W JIPYTUX), COCTABIATH (POPMyIJIbI HEOPraHUYECKHX M OPraHWYeCKHX BELIECTB, YPaBHEHHUS
XMUMHYECKHX PEaKUHi, OOBSICHATH HMX CMBICH; MOJTBEPXKIATh XapaKTepPHbIE XUMHUYECKHE CBOMCTBA BELIECTB
COOTBETCTBYIOUIUMHU IKCTIEPUMEHTAMHU U 3aIIUCAMHU YPABHEHUHM XUMUYECKHUX PEaKIIUA;

I14 - ymeTs ycTaHaBIMBATh NPHHAJICKHOCTh U3YUCHHBIX HEOPTaHUYECKUX U OPIaHUUECKUX BEIIECTB K ONPECICHHBIM
KJIaccaM ¥ TPyIIaM COCOUHEHMH, XapaKTepU30BaTh UX COCTaB U BAKHEHIIINE CBOWCTBA; ONPEIENATh BUABI XUMHUIECKIX
CBsi3eH (KOBaJICHTHAs, HOHHAs, METAUINYECKas, BOJOPOAHAs), THUMBI KPHUCTAJUIMYECKHX pPEUIETOK BEIIECTB;
KIacCU(UIIMPOBATh XUMHIECKUE PEAKIIHH;

II5 - copmupoBaTh mpeaCTaBICHUS: 0 XUMHIESCKOH COCTABIISIONICH eCTeCTBEHHOHAYYHOI KapTHHBI MUPa, POIIN XHMUHU
B TO3HAHUH SIBICHUH NPUPOAB,, B (HOPMHPOBAHMM MBINIICHUSI M KyIbTyphl JHYHOCTH, €€ (YHKIMOHAIBHON
TPaMOTHOCTH, HEOOXOUMOH [UISl pEIICHUS IPAKTHIECKUX 3a/1a4 M SKOJIOTHIECKH 000CHOBAaHHOTO OTHOILIECHUS K CBOEMY
3/I0POBBIO U TIPHPOJHOMN Cpelle;

16 - ymeTb MPOBOJUTH PacyueThl 0 XUMHYECKUM (OPMYJIaM U ypaBHEHHSM XUMHYECKHUX PEaKIHUil C HCIOIb30BaHUEM
(U3MYECKUX BEIMYMH, XapaKTEpU3YIOIIMX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, o0bema (HOpMajbHbIC
YCIIOBUSI) TA30B, KOJMYECTBA BEIIECTBA; MCIOJIB30BATh CUCTEMHbBIC XMMHYECKHE 3HAHUS Ul NPHHATHS PELICHUH B
KOHKPETHBIX XH3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

[17 -ymeTh IUIaHMPOBATh W BBIIOJHATH XMMUYECKHH 3KCIEPUMEHT (IIPEBpalleHHs OPraHWYeCKHX BEIIECTB IPH
HarpeBaHNH, TOJydeHUE STUIICHA 1 U3Y4ICHHIE €0 CBOWCTB, KaUE€CTBEHHBIE PEAKIINH Ha aJIbACTUIbI, KPaXMall, yKCYyCHYIO
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; pelIaTh SKCIepUMEHTaIbHEIC 3a1a49n 10 TeMaM "Metamnsr" 1 "HeMeTamibr'") B COOTBETCTBUH C MIPaBUIAMU
TEXHUKH O€30IIaCHOCTH MU OOPAICHNH C BEIIECTBAMH U 1a0OpPaTOPHBIM 000PYAOBaHUEM; MIPEACTABISTE PE3YJIbTATHI
XMMHYECKOTO 3KCIIEpUMEHTa B (hOpMe 3aIliCH ypaBHEHHI COOTBETCTBYIOIIUX PEAKLUi 1 (OPMYJIUPOBATh BHIBOABI Ha
OCHOBE 3THX PE3yJIbTaTOB;

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

I19 - BnaneTs OCHOBHBIMH METOJIaMH HAyYHOTO TIO3HAHUS BEIECTB U XMMHUYECKUX SIBJICHUH (HaOironeHne, n3MepeHue,
9KCIEPUMEHT, MOJICTIUPOBAHUE);

110 - ymeTs IpOBOIUTH pacyeThl O XUMHIECKUM (POPMYJIaM M YPABHEHUSIM XUMHUECKUX PEAKIUH C HCIIOJIb30BAHUEM
(U3MYECKUX BENMYMH, XapaKTCPU3YIOMINX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpPMalbHbBIE
YCIIOBUSI) Ta30B, KOJMYECTBA BEIECTBA; MCIOJIB30BATH CUCTEMHbIC XUMHUYECCKNE 3HAHUS IJIS MIPUHATUS PEIICHUI B
KOHKPETHBIX )KHU3HEHHBIX CHTYAISIX, CBSI3aHHBIX C BEIIECTBAMH U HX IPUMEHEHHEM,

IT11 - ymeTh IUITAHWPOBAaTh M BBINOJIHATH XMMHUYECKHH SKCHEPHMEHT (TPEBPAILICHUS OPTaHWYECKUX BELIECTB IIPU
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 BOAHBIX PACTBOPOB, KaUeCTBEHHBIE PEAKIMH Ha CyNb(arT-, KapOOHAT- U XJIOPH/-aHHOHBI, HA KATHOH
aMMOHHUS; pelaTh 3KCIepUMEHTaIbHbIE 3a1aun o TemMaM "MeTtamutel" u "Hemeramisl") B COOTBETCTBUH C MpaBHIaMU
TEXHUKH 0€30MacCHOCTH IpU 0OpalleHUH C BEIIECTBAMU U JIAOOPATOPHBIM 000PYAOBAaHUEM; MPEJICTABIATH PE3YIbTATHI
XUMHYECKOTO 3KCIIEpUMEHTa B (JOpPME 3alHCH YPaBHEHUI COOTBETCTBYIOIIMX PeakUuil U (GOpMyIMPOBATH BHIBOJBI HA
OCHOBE 3THX PE3YJIbTaTOB;

[T12 - ymeTp aHaMM3MPOBATh XUMHYECKYI0 MH(OPMAIHMIO, MTOIy4aeMyl0 M3 Pa3HBIX MCTOYHHUKOB (CPEJICTB MAaCCOBOH
nHdopmanuy, cetb VIHTEpHET 1 IpyTHeE);

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

IT 14 - ymeTb IPOBOIUTE pacyeTh 0 XUMUUYECKUM (popMysIaM U ypaBHEHUSIM XUMHUYECKHUX PEAKIMH ¢ UCIIOIb30BaHUEM
(hM3MYEeCKUX BEIMYMH, XapaKTepU3YIOIIMX BEIIeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaibHBIE
YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; HMCIIOIH30BATh CHCTEMHBIC XUMHUYCCKHE 3HAHUS AT NMPHHATHS pEIICHUIl B
KOHKPETHBIX XKH3HEHHBIX CUTYAIMIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM

e  JIMYHOCTHBIX

B YaCTH TPYAOBOI0 BOCIIUTAHUS:
- TOTOBHOCTH K TPy/ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPy A0Ito0ue;
- TOTOBHOCTh K aKTHUBHOH JESATEIFHOCTH TEXHOJIOTHUECKOH M COLMAIbHOM HAarpaBIeHHOCTH, CIIOCOOHOCTH

WHHUIUUPOBATH, JIAHUPOBATH U CAMOCTOSITEJILHO BBITIOJIHATH TAKYIO ESITEIILHOCTD;

- MHTEPEC K Pa3IMYHBIM cdepaM npodhecCHOHATBHON e TENbHOCTH;

B 4aCTH HEHHOCTH HAY4YHOI'0 IO3HAHMA:
- c(OPMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON
MIPaKTHKH, OCHOBAHHOTO Ha NAJIOTe KYJIbTYp, CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;
- 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 MeTanmpeaIMeTHBIX:

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 [ETU NCATENbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUH MX JOCTHIKCHHUS;
- BBISIBJIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B pACCMATPUBACMBIX SIBIICHUSX;
- BHOCHTb KOPPEKTHBBI B ICITCILHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIBTATOB IIEJISIM, OIICHUBATh PUCKH TTOCIICICTBUN
JIESATSIIHHOCTH,
- pa3BUBAaTh KPEATUBHOE MBIIICHUE TIPU PEIICHUH KU3HCHHBIX TPOOIeM

0) 0a30BbIe HCCJIEIOBATEIBLCKIE AEHCTBUSA:
- BIIQJICTh HABBIKAMH yUCOHO-HCCIICIOBATEIILCKOM U MPOSKTHON ICATEIILHOCTH, HABBIKAMU pa3pellieHus po0eM;
- BBIBJIATH MPUYUHHO-CIICJCTBEHHBIC CBSA3H M aKTyalM3UpPOBATh 3a/1a4y, BBIJBUIATh THIIOTE3Y €€ PEIICHUS, HAXOIUTh
apTyMEHTHI JUTS JJOKa3aTeIbCTBA CBOMX YTBEPIKACHUH, 3a71aBaTh TapaMeTPhl M KPUTCPUH PEIICHUS;
- aHANIM3HMPOBATh MOJIyUYCHHBIC B XOJIC PCIICHUS 3aJa4d Pe3yJbTAaThl, KPUTUYCCKUA OLCHUBATH UX JOCTOBEPHOCTH,
MIPOTHO3MPOBATh N3MEHEHHE B HOBBIX YCIIOBHSX;
- YMETh NIEPEHOCHUTD 3HAHHS B ITO3HABATEIHHYIO U MPAKTHIECKYIO0 00JIaCTH KU3HEICATEIILHOCTH;
- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;
- 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 OCyIlIeCTBJ'IHTI) IIOUCK,
aHaJIM3, CUCTEMATU3aIMI0 M HHTEPIIPETALUI0 HHPOPMAIIUHU Pa3IMuHbIX BUJOB U (JOPM MpEICTaBICHUS;
- co3/aBaTh TEKCTHl B Pa3iIMYHBIX (opMmarax ¢ y4yeToM Ha3HaueHHs MH(OPMALMKM U LEJICBON ayIUTOpPHH, BBIOMpas
OnTUMaNbHYI0 (HOPMY MPECTABICHUSA M BU3YIU3aIUH;
- OLICHUBATh Z[OCTOBCpHOCTI), JICTUTUMHOCTDH I/IH(bOpMaHI/II/I, €€ COOTBECTCTBUC HpaBOBLIM nu MOpaJ'H)HO-STI/I‘-IeCKI/IM HOpMaM;
- WCIIONIB30BaTh CPEACTBA WHPOPMANMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B PEIICHHH KOTHHUTHBHBIX,
KOMMYHHUKATHBHBIX M OPTaHW3alMOHHBIX 3a/a4 C COONOJeHHEM TpeOOBaHWN 3PTOHOMHUKH, TEXHHKH OE30MacHOCTH,
TUTHEHEI, pecypcocOepekeHus, IPaBOBBIX U AITHIECKUX HOPM, HOpM MH(DOPMAIIOHHOH 0€301TacHOCTH;
- BIIJICTh HABBIKAMH PACIIO3HABAHUS U 3alIUTH HHPOPMALNHN, HHPOPMAIIMOHHON O€30MTaCHOCTH JTHIHOCTH;

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

B  pesynbraTe OCBOEHUS JAMCUMIUIMHBI  OOydaloluiicss JODKeH  o0jazaTe  OOMMMH — KOMIIETEHIUSIMU
BKJTIOYAIOLTIMH B ce051 CIIOCOOHOCTB!

OK 01. Boibupats criocoObl pemieHus 3a1a4 npodhecCHOHAIBHON AESATEIbHOCTH MPUMEHUTEIHLHO K PA3IUUYHBIM
KOHTEKCTaM;

OK 02. Hcronp30BaTh COBPEMEHHBIE CpPEACTBA MOWCKA, aHalW3a W MHTEpHpeTanuu HHGOpPManuu, W
MH()OpPMaLMOHHbIE TEXHOJIOTHH JUIS BBITIOJIHEHHS 3a/1a4 TPO(eCcCHOHaIbHOMN NesTeIbHOCTH;

OK 04. D¢ddexkTnBHO B3aUMOIEHCTBOBATE U pabOTaTh B KOJUICKTHBE W KOMaH/IE

OK 07. CopmelicTBOBaTh COXpaHEHHIO OKPYXKAIOMICH CpeIbl, pecypcocOepeKeHHI0, TPUMEHATh 3HAHHA 00
M3MEHEHHH KJIMMaTa, IPHHIUITEI OEPEeXIIMBOTO MIPOU3BOICTBA, 3()(HEKTUBHO IeHCTBOBATH B UPE3BBIUAHHBIX CHUTYAIMIX

B nensix noArotoBku o0y4aromumxcs K 0yayuiei npodeccHoHaIbHOM 1esITeNbHOCTH ITPU N3yUYSHUH yu4eOHOTro
npeamera XuMHS 3akjiaapiBaeTcss ocHoBa i (opmupoBanua IIK B pamkax peammszanmum OOII CIIO mo
cnenuansHoctd  21.02.11 T'eopu3uueckne MeToabl TNMOUCKOB H Pa3BeAKH MeECTOPOKIECHHH MOJE3HBIX
HCKOTaeMBbIX
IIK 2.1. IlnanupoBarh paboOThl M 00padaThHIBATh PE3YNbTATHl I'€OJOTMYECKUX, Ie0(DU3UUECKHX M TeOXUMHYECKUX
HCCJIEJOBAHUM.
1K 2.3. KonrponupoBaTh KauecTBO OypOBOI0 M TAMIOHAXXHOTO PACTBOPOB U NMPOBEPKY KOJIOHHBI HA T€PMETHIHOCTb.



Koa 1 HamMeHOBaHHe
$hopmupyembix
KOMIIeTeHII M

Ilnanupyemble pe3yJbTaThl 0CBOCHHS JIMCIHMILIHHBI

JIMYHOCTHBIE H MeTanpeaMeTHbIe

IpeamerHbie

OK 01. BeiGupars
CHOCOOBI PEUICHUS 33124
npoQeCCUOHATBHOM
JIeATEILHOCTH
MPUMEHHUTENHHO K
Pa3IMYHBIM KOHTEKCTaM

B YaCTH TPYA0BOI0 BOCIIMTAHUS:

- TOTOBHOCTB K TPYJy, OCO3HAHHE IICHHOCTH MAaCTEPCTBA, TPYAOIIO0HE;

- TOTOBHOCTb K aKTHBHOW JAEATEIHHOCTH TEXHOJIOTHYECKON U CcoLUaIbHOU
HaNpaBJIEHHOCTH, CHOCOOHOCTh ~ MHUIUHPOBATH, IUTAHUPOBATh U
CaMOCTOSITENILHO BBIMOJHATH TAKYIO ACSITEbHOCTD;

- HHTEpEC K Pa3IuIHbIM chepaM IpoecCHOHANEHON AeATEIbHOCTH,

OBiajenue YHHBEPCAJIBHBIMH Y4eOHBIMHI MO3HABATEJIbHBIMH
JeHCTBUAMU:

a) 0a30BbIe JJOTHYecKHe AeliCTBUSA:

- caMOCTOATENbHO (OPMYIHpPOBATE M aKTyalH3UpOBATh MpodiIeMy,

paccMmaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBHI/IBaTL CyIlIeCTBeHHLIfI HpI/I3HaK WU OCHOBAHUSA IJIs CpaBHeHI/IH,
Kiaccu(UKaIuy U 0000IICHHS;

- ONpEeNeNsITh UENHU JAEATeTbHOCTH, 3a/1aBaTh TMapaMeTpbl M KPUTEPUU HX
JIOCTHOKEHUS,

- BBISIBJIATH SaKOHOMepHOCTI/I nu HpOTI/IBOpe‘H/IH B paCCManI/IBaeMI)IX SIBJICHUAX,
- BHOCHUTH KOPPEKTHUBHI B ACATEIHHOCTh, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
[EISIM, OIICHUBATh PUCKH ITOCIICICTBUH A TEIHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIIICHHUE TIPU PEIICHUH XU3HCHHBIX TTPO0IeM

0) 0a30BbIE HCC/IE0BATEIBLCKUE AeHCTBUS:

- BIIAJICTh HABBIKAMH YUIEOHO-HCCIIEIOBATEIIECKOW 1 IPOCKTHOM AEATENEHOCTH,
HaBBIKAMU pa3pemieHus mpooem;

- BBIABJIATH HpI/I'-II/IHHO-CJ'Ie}lCTBeHHI)Ie CBsI3H U aKTyaJ'II/ISI/IpOBaTB 3az[aqy,
BBIIBUT'AaTh FI/IHOTe3y cc pemeHm[, HaAXOOAUThb apI‘yMeHTBI JJI1 10Ka3aTeIbCTBaA
CBOMX yTBEPXKACHUMN, 3a]1aBaTh IIapaMETPbl U KPUTEPUH PEILICHUS;

- aHaHI/I3I/Ip0BaTI> HOJ’Iy‘IeHHLIe B XoIe peLHeHI/ISI 3aaa4u pe3ynLTaT1)1,
KpI/ITI/I‘-IeCKI/I OLICHHUBATh UX HOCTOBepHOCTL, HpOFHO3I/IpOBaTI) U3MCHCHUC B
HOBBIX yCHOBI/IHX;

- YMETh MEPEHOCUTHh 3HAHWS B IMO3HABATEIFHYIO M MPAKTUYECKYIO OOJACTH
JKH3HEIESITeIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHU U3 PAa3HBIX MPEIMETHBIX 00JacTel;

- BBIIBUTATh HOBBIC WJICH, MPEJIaraTh OPUTHHAIBHBIC TIOAXO0/IBI U PEIICHHS,

- CIOCOOHOCTh X HCIIOJIL30BAHUS B ITO3HABATEILHOM U COLUATILHOM
MPaKTHUKE

[11 - BmageTh CHUCTEMOW XMMHYECKHUX 3HAHUH, KOTOpas BKIIOYAeT:
OCHOBOIMOJIATAIONIME TOHATUS  (XMMHYECKUH  DJEMEHT, aToM,
SJIEKTPOHHAs 000JI0YKa aToma, S-, p-, d-3JEKTpOHHBIE OpOHUTATH
aTOMOB, HOH, MOJIEKYJa, BaJIEHTHOCTb, 3JIEKTPOOTPHULIATEIHHOCTD,
CTENeHb OKUCJIEHMS, XUMHUYECKas CBsI3b, MOJb, MOJIIpHAs Macca,
MOJISIPHBIA 00BEM, YTIICPOIHBIA CKeJeT, (yHKIMOHANbHAS TPYIIIA,
panuKai, W30MepHs, H30MEphl, TOMOJOTHYSCKUH psA, TOMOIOTH,
YIICBOIOPOABI, KHCIOPOA- W  a30TCOACpIKAINEe COCIMHEHUS,
OMOJIOTHYEeCKH AaKTHBHBIC BeEIIECTBa (YIJIEBOMBI, JKHPBI, OCJIKH),
MOHOMEp, TIONHAMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOICKYJISIPHBIC
COeIMHEHUS, KpUCTAIITUYECKAasl pellleTKa, TUITl XUMHUYECKUX PeaKIui
(OKUCIIUTENBHO-BOCCTAHOBUTENBHBIE, 3K30-U  JHAOTEPMHUYECKUE,
peakiuu HOHHOTO 0OMEHa), PacTBOP, IEKTPOIUTHI, HEIIESKTPOIUTHI,
ANEKTPOJIUTHUECKAS JUCCOIUAIUS, OKHCIUTENb, BOCCTAHOBHTEID,
CKOPOCTh XUMHUYECKOM PEAKITUU, XUMHUUECKOE PABHOBECHE), TEOPUU U
3aKOHBI (TEOpHs XHUMHYECKOTO CTPOCHMS OpPTraHUYECKHX BEIIECTB
A.M. bytnepoBa, Teopus OJEKTPOJIUTUYECKOM HUCCOLMALIUH,
nepuoauaeckuii 3akoH [I.11. MenneneeBa, 3aK0H COXpaHEHUS MacCHI),
3aKOHOMEPHOCTH, CHMBOJHYCCKHHA SI3BIK XUMHUH, (PaKTOIOTHICCKHE
CBEJICHHUS O CBOHCTBAaX, COCTaBe, IIONyYCHHH H OE30IIacHOM
WCTIONB30BAaHUM BAKHEHIIMX HEOPTaHWMYECKHMX W OPTaHHMYECKHX
BEIIECTB B OBITY U IPAKTHYECKON ACATEIEHOCTH YEIIOBEKA;

I12 - yMeTh BBIIBISTH XapakKTepHbIC MNPU3HAKKH W B3aUMOCBS3b
M3yYCHHBIX MOHITHUH, NPUMEHITh COOTBETCTBYIOIIUE IMOHSATHS MPU
OTNMCAaHUU CTPOCHHSI U CBOWCTB HEOPTaHMYECKUX U OPraHUYECKUX
BEIIECTB M MX MPEBpAaICHU; BBIABIATH B3aUMOCBSI3b XMUMHUYECKUX
3HAHMKI c MOHATHSIMU u MPEICTABICHUSAMU JIPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

I13 - yMeTh HCHONB30BaTh HAUMCHOBAHUS XUMHYCCKUX COCIUHCHHI
MEXAYHApOAHOIO COI03a TEOPETHUUYECKON M MPUKIAJAHON XUMUU M
TpPUBHAJBHBIC HA3BaHUS BAXXHECWIINX BEIICCTB (3THJICH, allCTHIICH,
TIUIEepUH, (QeHoN, (OPMAIBIACTHI, YKCYCHAas KHCIIOTa, TIIUIHH,
YTapHBIA Ta3, YIICKUCIBIN a3, aMMHAK, TalleHasi H3BECTh, HEeraleHas
W3BECTh, TIUTHEBAs COAA W JIPYTUX), COCTAaBIATH (HOPMYIIBI
HEOPTaHMYECKUX U OPTaHUYECKUX BEIIECTB, YPABHEHHS XHMHUYECKUX
peaknui, OOBSACHATh WX CMBICA; TIOJATBEPXKIATh XapaKTepHbIE




XHUMHYECKHE CBOHCTBa BEILECTB COOTBETCTBYIOLIUMHU
9KCTIEPUMEHTAMH M 3aIMCSIMH YPABHEHNH XUMUUECKUX PEAKIIH;
14 - ymerp ycraHaBIMBaTh IPUHAUICKHOCTh  M3YYEHHBIX

HEOPTraHMYECKUX U OPTraHUYECKUX BEILECTB K ONpeIeIeHHBIM KilaccaM
U TpyNIaM COEIUHEHUI, XapakTepu30BaTh UX COCTaB U BakKHEHIINe
CBOMCTBA; OMNpeNeNATh BUABI XMUMUYECKHUX CBs3eil (KOBaleHTHasd,
HOHHAsl, MeTaJUIM4ecKas, BOJOPOJHAs), TUIBl KPUCTAIIMYECKHX
PELIETOK BEIECTB; KIacCU(UIMPOBATH XUMUYECKUE PEAKIIHH;

I15 - chopmMupoBaTh TpeACTaBICHUS: O XUMHYECKONW COCTABISIOMICH
€CTECTBEHHOHAYYHOH KapTHHBI MHpa, POJIM XUMHU B MO3HaHWU
SBICHUA TpPUPOABI, B (OPMHPOBAHWMH MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIBHOH TPaMOTHOCTH, HEOOXOOUMOW s
peLICHUsT TPaKTHIECKUX 3aJad W OIKOJOTUYECKH OOOCHOBAHHOTO
OTHOILICHMS K CBOEMY 3/I0POBBIO U IIPUPOIHON Cpeie;

I16 - ymeTh mpoOBOAMTH pacyeThl MO0 XUMHYECKUM (opMmysiaMm U
YpaBHEHHSIM XMMHUUYECKHX PEaKIMi C MCHOIb30BaHUEM (DHU3NYECKUX
BEJIMYHH, XapaKTePU3YIOLINX BEIIeCTBAa C KOJIUYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HopMabHbIE YCIOBHSA) ra30B, KONNYECTBA BEIIECTBA;
HCTIONB30BaTh CHCTEMHBIE XHMHUYECKME 3HAaHUSA U1 NPUHATHA
pELICHN B KOHKPETHBIX JXM3HEHHBIX CHUTYallMsX, CBSI3aHHBIX C
BEIIECTBAMH ¥ X IPUMEHEHUEM

OK 02. Ucnons3oBaTh
COBpPEMCHHBIE CPE/ICTBA
TIOVCKA, aHAIH3a U
HUHTEPIPETAINT
uHpOpMAaLUH, U
MHPOPMALMOHHBIE
TEXHOJIOTHH IS
BBINOJTHEHHS 3a71a4
npodeccnoHaTLHOM
JeSITeIbHOCTH

B 00J1aCTH IEHHOCTH HAYYHOT0 IMO3HAHMA:

- cOpMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO DPa3BHTHS HAyKH W OOIIECTBEHHOW IPAKTHUKH, OCHOBAHHOTO Ha
JMajore KyJlbTyp, CIIOCOOCTBYIONIETO OCO3HAaHHMIO CBOEr0 MecTa B
MOJUKYJIbTYPHOM MUPE;

- COBEPILUEHCTBOBAHUE SI3bIKOBOM M YMUTATEJILCKOW KYJbTYpbl KaK CPEICTBa
B331/IMOJIGIZCTBI/I$[ MEXY JIIOAbMU U TTIO3HAHUA MHUPaA,

- OCO3HAHHE IIEHHOCTH HAy4YHOH AEATEeNIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
IMPOCKTHYIO U UCCIICTOBATCIIBLCKYIO ACATCIIbHOCTh MHANBUIYAJIBHO U B I'PYIIIIC,
Ogianenne YHHBEPCAIBLHBIMH Y4eOHBIMH NMO3HABATEJbHBIMH
JeHCTBHAMM:

B) padoTa ¢ nHdopManueii:

- BJIaJIeTh HABBIKAMU I1OJIy4EHUs] HHPOPMAIMU U3 NCTOYHHKOB PA3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYILECTBJIATh IIOUCK, aHalIu3, CHUCTEMATU3aLUI0 U
MHTEPIPETALHI0 NHPOpMaLK Pa3IMYHbIX BHIOB M (JOPM NPEICTABICHUS;

I17 - ymeTh MmIaHUPOBAaTh M BBHIIOJIHATH XUMHYECKHH 3KCIICPUMEHT
(peBpamieHust OpraHNYecKNX BEIIECTB IIPH HarpEeBaHWH, ITOJTydeHHUE
STWJIEHa W HW3y4YCHHE €ro CBOWCTB, KAyeCTBCHHBIC PEAKIUH Ha
JIBAETHBI, KpaxMall, YKCYCHYIO KHCIIOTY; JICHATypalus OeJIKOB NpH
HarpeBaHUH, IIBETHBIE PEAKIIH OEIKOB; IPOBOAUTH PEAKIIMH HOHHOTO
oOMeHa, OmpeneNsaTh Cpedy BOJHBIX PAacTBOPOB, KaueCTBEHHBIC
peakuuu Ha cynbdar-, KapOOHAT- M XJIOPHJ-aHHOHBI, HAa KaTHOH
aMMOHUSI; pelIaTh KCIIEpUMEHTaIbHbIC 3a1a4H 110 TeMaM "MeTasuisr"
n "Hemerayumel') B COOTBETCTBHM C MpPaBWIAMH  TEXHHUKU
Oe3omacHOCTH TIpHM OOpalleHNWH C BEIIeCTBAaMH M JIAOOpaTOPHBIM
o0OpysOBaHUEM;  TPEACTaBISATH  PE3yAbTAaThl  XMMHUYECKOTO
9KCIIEpUMEHTa B (OpPME 3alicCH ypaBHEHMH COOTBETCTBYIOIINX
peakuii 1 GopMyIMpOBaTh BEIBOABI HA OCHOBE 3THX PE3YJIbTaTOB;
I18 - ymeTb aHAIM3UPOBATH XUMHUECKYIO HH(POPMALIHIO, OTyIaeMyI0
U3 pa3HBIX HMCTOYHUKOB (CPEACTB MaccoBOW HH(OpMalMH, CETh
WnTtepHeT n npyrue);

I19 - BnajieTh OCHOBHBIMH METOJIaMH HAyYHOTO MO3HAHMS BEUIECTB U




- co3JaBaTh TEKCTHl B pPa3iMYHBIX (opMarax ¢ Y4eTOM Ha3HaYeHHs
HHPOPMALIMK W IEJNEeBOH ayaUTOPWH, BBIOMpas ONTHMANBHYIO (OpMYy
NPE/ICTABICHUS U BU3yallU3alluHy;

- OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh MH(OPMALIUH, €€ COOTBETCTBHUE
MPaBOBBIM M MOPAJIbHO-ITUYECKIM HOpPMaM;

- HCIOJIb30BAaTh CpeAcTBa HMH(MOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTMA B  PpEIICHWH  KOTHUTHUBHBIX, = KOMMYHHMKaTHBHBIX |
OpTaHM3alOHHBIX 3314 C COOJI0/ICHNEM TPeOOBaHUI SPrOHOMUKH, TEXHUKN
0e301acHOCTH, THTHEHBI, PeCypcocOepexKeHH s, IPaBOBBIX U ATUYECKUX HOPM,
HOPM HH(OPMAIMOHHON 6E30TIaCHOCTH;

- BJIAJICTh HAaBBIKAMH PACIIO3HABAHUSA M 3aIUTH HH(OpMAIHH,
MH(POPMAMOHHON 0E30MACHOCTH JIMYHOCTH;

XUMUYECKUX sBJICHUHN (HAONIONCHNE,
MOJICIIUPOBAHHE);

I110 - yMeTh NMPOBOIUTH pacueThl MO XUMUYECKHM (opMyiaM U
YpaBHCHHSIM XUMHYCCKHX PEAKIMH C HCIOJIb30BAHUEM (HPUIUUCCKUX
BEJIMYHH, XapaKTEPU3YIOIIUX BEIIECTBA C KOJMYCCTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHBIC YCIIOBHS ) Ta30B, KOJIMYCCTBA BEIICCTBA;
UCTOJIb30BaTh CUCTEMHBIC XUMHYCCKHE 3HAHUSA [UIS TPUHSITUSL
pellicHUI B KOHKPETHBIX >KM3HCHHBIX CHUTYAllMsiX, CBS3aHHBIX C
BEIECTBAMH U WX IPUMEHECHUEM

U3MEpEHHE, OSKCIIEPUMEHT,

OK 04. D¢ddextuBHO
B3aUMOJICIICTBOBATh U
paboTaTh B KOJUICKTHBE U
KOMaH/1e

- TOTOBHOCTPH K CAMOPA3BUTHIO, CAMOCTOSITEIHFHOCTH M CAMOOTIPEICICHUIO;
-OBJIaJIcHHE  HaBBIKAMU  Y4eOHO-UCCJIEJOBATEIbCKOW,  MPOEKTHOW |
COLIMAJIBHOM JEATEeIbHOCTH;

OBJj1ajeHne yHUBepPCAJIbHBIMH KOMMYHHKATHBHBIMY JefiCTBUSIMH:

0) coBMecTHasN 1eTeJIbHOCTD!

- IOHMMAaTh U HCIOJIb30BaTh NPEUMYIIIECTBA KOMaHILHOﬁ u HH}IHBHZ{yaJ’ILHOﬁ
paboTsr;

- TpUHAMATH T COBMECTHOH [EATEIhHOCTH, OPTraHW30BHIBATH W
KOOPAWHUPOBATH JCUCTBHS IO €€ JOCTIKCHHIO: COCTABIIATH IUIaH JIEHCTBUH,
pacrpeneNsaTe poill ¢ YYeTOM MHEHHH YYaCTHHKOB OOCYXIaTh Pe3yJbTAThI
COBMECTHOH paboTHI;

- KOOPIMHUPOBATH U BHIITOIHATH pa0OTY B YCIIOBHSIX PEaIbHOTO, BHPTYAILHOTO
Y KOMOMHHPOBAaHHOTO B3aUMOICHCTBHS,

- OCYIIECTBJIATh IIO3UTHBHOE CTPATETHUECKOe IOBEJCHUE B Pa3JIMuHBIX
CUTyalusdX, MpOsABJIATh TBOPUYECTBO U Boo6pa>1<eHHe, OBITH WHUIIMATHBHBIM
OBgJj1aieHNe YHUBEPCAJbHBIMH PETrYJISATHBHBIMH e CTBUSIMU:

T) NpUHATHE ce0s U APYTUX JIoaeii:

- IPUHUMATb MOTHUBBI Y apIyMEHThI IPYTuX JIIOJIEH IIPU aHaJIu3€ pe3ysbTaToB
JIeSTeIIbHOCTH;

- IPU3HABATh CBOE IPaBO M IPaBO JIPYTHX JIFO/IEH Ha OMINOKY;

- pa3BHBaTh CIIOCOOHOCTh NOHMMATh MHP C TIO3UIIUH JPYTOTo YeJIOBEKa,;

I111 - ymeTp mIaHUPOBATH U BBHINOJIHATH XUMUUYECKUN 3KCIIEPUMEHT
(peBparieHuss OpraHuYeCcKuX BEIIECTB NPU HArpeBaHUH, TOTyUYCHHUE
STWJIEHA W U3yYeHHE €ro CBOICTB, KaueCTBEHHBIE pEaKlWu Ha
aJbJICTUIBI, KpaxMall, YKCYCHYIO KHCJIOTY; ICHATypaIis OCIKOB IpU
HATrpPEBaHUH, I[BETHBIC PEAKI[HH OCJIKOB; MPOBOJIUTH PEAKIIMH HOHHOTO
oOMeHa, ompeneisaTh Cpeay BOJIHBIX PacTBOPOB, Kau€CTBEHHBIC
peakiuu Ha Cyibdar-, KapOOHAT- U XJOPHI-aHUOHBI, HA KATHOH
aMMOHMSI; pelllaTh SKCIIEpUMEHTANIBHBIE 3a4a4u 110 TeMaM "MeTaist"
n "Hemeraiopl') B COOTBETCTBHH C TMpPaBWIAMH TEXHUKHU
0e30MaCHOCTH TIpY OOpaIlleHHWH C BEIIECTBAMHU H J1a0OPaTOPHBIM
000pynoBaHUEM; TPEJCTABIIAT pe3yIbTaThI XHUMHUYECKOTO
SKCIEpUMEHTAa B (OpME 3allliCH YPaBHEHUH COOTBETCTBYIOIIMX
peakuii 1 GOpMyITUPOBATH BEIBOABI HA OCHOBE ITHX PE3yIbTaTOB

OK 07. CopnelicTBOBaTbH
COXPaHEHHIO
OKpY>KaloIei cpeapl,
pecypcocoepexeHHIo,
MIPUMEHSTH 3HAHUS 00

B 001acTH YK0JI0rH4eCKOro BOCIMTAHHUSA

- c(hOpPMHPOBAHHOCTh HKOJIOTHYCCKON KyIbTYphl, NOHUMAHHUE BIUSHHS
COLMAIEHO-)KOHOMHYECKIX TIPOIIECCOB HA COCTOSIHAE TPHUPOTHONH |
COLIMANILHOW CpeJbl, OCO3HAHWE TIJI00aJBHOTO XapaKTepa HSKOJIOTHYECKUX
mpooieM;

112 - chopmupoBath npeacTaBICHNs: 0 XUMUYECKON COCTaBIISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpPA, POIM XHUMHUHM B IO3HAHUU
SBJICHUH TpPHUPOABI, B (OPMHPOBAHWH MBIIUICHUS W KYJIBTYpHI
JUYHOCTH, €€ (YHKIMOHAIBHOHW TPaMOTHOCTH, HEOOXOIMUMOW ISt
pemieHnsT NPaKTHYeCKHX 3aJad M JKOJOTMYECKH O0OOCHOBAHHOTO




M3MECHEHHHU KIIUMATa,
MNPUHIUITBI OEPEIKITUBOTO
MPOU3BOJICTBA,

3¢ (heKTHBHO IEHCTBOBATH
B UPE3BhIYAITHBIX
CUTYyAIHSIX

- IJIJAHUPOBAHUE U OCYILECTBICHUE ACHCTBUN B OKPYKAIOIIEH cpelie Ha OCHOBE
3HAHUSA LIeJIe YCTOWYHUBOTO Pa3BUTHS YEIIOBEUECTBA,;

aKTHBHOE HETPUSTUE NEHCTBUHN, MPUHOCAIIUX Bpe OKpY>Karollei cpene;

- YMEHHE MPOTHO3MPOBATh HEOJIATONPHUATHBIC JKOJOTUUCCKUC MOCICICTBUS
MpeanpUHUMAaEeMbIX JEHCTBUI, MPEAOTBPALLATh UX;

- pacuIMpeHue OMbITa JAeSITeILHOCTH HKOJIOTMYECKOH HANPaBICHHOCTH;

- OBJI/ICHHE HaBbIKaMU Y4eOHO-UCCIIE0BATEIbCKOM, MTPOEKTHOMN U
COIMAJIbHOM JESITENIbHOCTH;

OTHOIICHUS K CBOEMY 3J0POBEIO U IPUPOIHONU cpeze;

IT13 - ymeTsp coOmromaTh MpaBHia SKOJOTHYECKH IIEIecO00pa3HOTO
MOBE/ICHHS B OBITY M TPYJIOBOW AEATEIBHOCTH B LIEJISAX COXPaHECHUS
CBOET0 3/I0POBbSI M OKPYXKAIOIIEH NPHPOAHOW Cpelbl; YYUTHIBATH
ONACHOCTh BO3JCHCTBUS Ha JKUBBIE OPraHM3MBlI OIPENEIICHHBIX
BEILECTB, IOHWMas CMBICT IIOKa3aTelsl MpeleibHOW JOIyCTUMOM
KOHLICHTPAIHH

[IK 2.1. IlmaaupoBathb
paboTsl u
o0OpabaTbIBaTh
pe3yIbTaThI
TeOJIOTUYECKHX,
reo(u3nIecKux u
TEOXUMHYECKHUX
UCCIIEI0BAHUM.
K
Kontponmuposats
KayecTBO OypoBOTo u
TaMIIOHAKHOTO
pPacTBOPOB M IPOBEPKY
KOJIOHHBI Ha
TePMETUYHOCTD.

2.3.

OBaanenue YHHMBEPCAJTbHBIMH MO3HABATEJIbHBIMHU
JeHCTBHAMU:

B) pabota c unpopmanmeii:

- BIIQICTh HABBIKAMU IIOJy9IEeHUSI HH(GOPMAINH U3 HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENIFHO ~ OCYIICCTBIATH TIOWCK, AaHajHW3, CHCTEMATH3AIHI0 W

MHTEPIPETALIIO HHPOpMALNK Pa3IMYHBIX BUIOB U (OPM IPEICTABICHHS;

yueOHbIMH

112 - chopmupoBath npeacTaBIeHUs: O XUMUYECKOW COCTABIISIONICH
€CTECTBEHHOHAYYHOH KapTHHBI MHpa, POJIM XHMHH B IO3HAHUHU
SBICHUA TpPHUPOABI, B (OPMHPOBAHWMH MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOOUMOW IS
pelICHUsI TPaKTHYECKUX 3aJad U HKOJOTUYECKH OOOCHOBAHHOTO
OTHOIIIEHHS K CBOEMY 3/I0POBBIO U IIPUPOJHON CpeE;

1.4. Kosim4ecTBO 4acoB HA 0CBOeHHUe padoueil mporpaMMbl y4eOHOI JUCHMIIIUHBI:
MaKCHMaJIbHON y4eOHOH Harpy3ku oO0ydaromerocs 68 4, B TOM 4ucie:

00s13aTeNIbHON ay IUTOPHON yueOHOM Harpy3ku oOyuaromerocs 68 u;
CaMOoCTOSATENLHOM paboThl 0Oyuaromerocs 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 THCHUTINHBI 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 aucuummmabl OOY/1.06 Xumus

HaumeHnoBanue Dopmupyemble
Copnep:xanue y4eOHOr0 MaTepuaJia, NPAKTHYECKHE 3aHATUS O06beM yacos
pa3fiesioB M TeM KOMIIeTeHII U
1 2 3 4
OcHOBHOE cojlep:KaHue 68
Pa3gen 1. OcHOBBI CTPOEHMS BellleCTBA 6
Tema 1.1. OcHoBHOe coaep:KaHHe 4 OK 01
Crpoenne aTomMoB Teopernyeckoe odyueHue 2
XHMHYECKHX
3JIEMEHTOB H CoBpeMeHHast MOJeib CTpoeHus: aTtoMa. CHMBOIMYECKUH A3BIK XUMHUH. XUMHUYECKUM 3JEMEHT. DJIEKTPOHHAs
npuposaa 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 2
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 2 OK 01
Hepuoanyeckuii IIpakTHyeckue 3aHATUS 2 OK 02
3aKO0H U Tal0auna "
L. Meneneena [epnoanveckas cucTeMa XUMHYECKHX HJIEMEHTOB I[.E/I. MenzeneeBa. ®uznueckuii cMmpica [leproandeckoro 3akoHa
J.U. MenzneneeBa. 3akOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKHUX 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 XUMHYECKUX 3JIEMEHTOB. 2
IIpakTnyeckas padora Ne2 Perienre npakTHKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUN HA XapaKTepHU3aluio
XUMHYECKHX 3JIeMEHTOB «MeTamndeckne / HeMeTaJUINIeCKHe CBOHCTBA, IIEKTPOOTPHULIATEIFHOCTh XUMHIECKIX
3JIEMEHTOB B COOTBETCTBUH C X AJIEKTPOHHBIM CTPOCHHEM H MOJIOKEHHUEM B IEPHOINIECKON CHCTEME XUMHUIECKUX
sanemenToB JI.. MenaeneeBay
Paznen 2. Xumuueckue peakuuu 10
OcHOBHOE cojiep:KaHue 4 OK 01
TeopeTnyeckoe 00yueHne 2
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Tema 2.1. Tunbl
XUMHYECKHX
peaxkuui

Knaccudukarus u THITBI XUMHYECKIX PEaKINi ¢ y9acTHeM HeOopraHmdecKuX BemecTB. CocTaBIeHHE YpaBHEHUI
peaxuii COeAMHEHMSI, PA3TIOKCHHS, 3aMEIIeHIsI, 0OOMEHa, B T.4. PEaKIHi TOPCHNUS, OKUCICHUSA-BOCCTAHOBIICHIS.
YpaBHEHUs OKUCIIEHUI-BOCCcTaHOBNCHNA. CTeTieHb OKncieHus. OKUCINTENs M BOcCTaHOBHTENb. CocTaBIieHNE U
YpaBHUBaHHE OKHCIHTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHA METOAOM 3JIEKTPOHHOTO Oananca. OKUCIHTEIHHO-
BOCCTAaHOBHUTEIIFHBIE PEAKINH B IPHUPOJIE, IIPOU3BOACTBEHHBIX MPOIECCaX U KU3HEAEATEIFHOCTH OPTaHN3MOB

IIpakTHyeckue 3aHATUSA

[MpakTuyeckas padora Ne3 KonnuecTBeHHBIE OTHOIIECHUSI B XUMUU. OCHOBHBIE KOJTUYECTBEHHBIE 3aKOHBI B XUMHH
W pacyeThl 10 ypaBHEHUSAM XHMHYCCKUX peakiui. Moylb Kak eIuHHUIlAa KoJuvecTBa BemiecTBa. MolsapHas Macca.
3aKOHBI COXpAaHSHHS MACChl M SHEPTUH. 3aK0H ABOTapo. MosipHbIH 00beM ra30B. OTHOCUTEIbHAS TUIOTHOCTh Fa30B.
PacdeTsl Mo ypaBHEHHUSIM XHUMHYECKUX PEAKIUU ¢ UCHOIH30BAaHUEM Macchl, 00beMa (HOpMaJIbHBIC YCIOBHS) T'a30B,
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

16

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 2 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. 2

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
Pasnen 4. CTpoenne U CBOICTBA OPraHMYecKUX BeleCTB 24
Tema 4.1. OcHoOBHOE coJep:KaHHe 4 OK 01
Knacenduxauus, Teoperuyeckoe ofydenue 2
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 2

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, 2

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 12 OK 01
OpraHuYecKux TeopeTnyeckoe 00yueHne 6 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

XUMHYECKHE CBOWCTBA; CIIOCOOBI ITOyYSHHS): IIK 2.3
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— npedenbrbie Yeree000poobl (AIKaHbl U YUKIOAIKansl). [ openue memana Kax 0OUH U3 OCHOGHbIX UCMOYHUKOS MeNnid
6 npomviiuaeHnocmu u o6vimy. Ceoticmea npupooHuIX Yene8000p0008, HAX0JCOe e 8 NPUpooe U NPUMEHEHUE AIKAHO8,
— HenmpeOdenbHble (AIKEHbl, AIKUHLL U AIKAOUeHbl) U apomamuyeckue yeaeeo0opoosi. I openue ayemunena Kax
UCOYHUK 8bICOKOMEMNEPAMYPHO20 NAAMEHU 0I5l C6APKU U PE3KU MEMALIO8

— KHCIIOPOJCOAEPIKAINE COEANHEHUS (CIIUPTHI U (PEHOIBI, KApOOHOBBIE KUCIOTH M 3(UPHI, albICTHUABl U KETOHBI,
JKHPBL, yriieBobl). [IpakTiyeckoe MpuMeHeHHEe STUIICHITIMKOIIS, TIIHIeprHa, ¢perona. [Ipumenenne Gpopmansaeruaa,
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
K 2.1
IIK 2.3
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KounTposbHas paGota
3

CrpyKTypa 1 CBOWCTBAa OPTaHUIECKUX BEIIECTB

Pazgen S. Kunernueckue n TepMOIHHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XHMUYECKHX peaKiui
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 TIK 2' 3
Mpyo0s8ol 0essmeIbHOCIU 8 YESIX COXPAHEHUSI C80€20 300P08bsL U OKPYIIcaiowell npupoOHoll cpeobl. '
PemieHne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUi Ha mnpuMmeHeHue npuHnuna Jle-lllatenbe nns 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
Pacmeopumocmov. Maccosas oonss pacmeopennoco eeuwjecmea. Cmvici nokazamens HpeoervbHo O00NyCmuMoul IIK 2.3
KOHYeHmpayuy u e20 UCHOIb308AHUE 8 OYEHKe IKO0SUUEeCKOU 0e30nACHOCMU.
ITpaBuna 3KOJIOTHYECKH 1E1eCO00Pa3HOTO MTOBEACHUS B OBITY M TPYIOBOH JIEATEIBHOCTH B IIETISIX COXPAHEHUS CBOETO
3I0POBbSI M OKPYIKAIOIIEH NPUPOIAHON Cpe/bl, OMACHOCTh BO3ACHCTBUS HA KHBBIC OPTaHU3MBI OIPEACICHHBIX
BEIIIECTB.
Pewenue npakxmuxo-opueHmupo8aHHbIX PACUeMHbIX 3A0AHULl HA PACMBOPbL, UCNOAb3yemble 6 0blmoeou U
NPOU3600CHIBEHHO 0esIMEIbHOCIU Yel08eKa
Tema 6.2. OcHOBHOe cojiep:KaHue OK 01
Uccnenopanue [IpuroroBneHne pacTBOPOB 3alaHHOHN (MaccoBO, %) KOHIICHTpAUH (C MPAaKTHKO-OPUECHTHPOBAHHBIMU BOIIPOCAMH) OK 02
CBOIICTB PacTBOPOB ’ OK 04

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

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue nPuUKIAOH020 MOOYIA)
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Pazoen 7.

Xumus ¢ 6vimy u RPOU3600CMBEEHHON OeAMEILHOCU Ye108eKA

6 OK 01
5% p OK 02
umui 6 ovimy u | Qcnognoe codepicanue OK 04
npOU3600CMEEHHO OK 07
desmenshocmu Teopemuueckoe odyuenue K21
uenoeexa Hogetiwue docmuoicenus xumuueckotl HAyKu u XumMudeckou mexuonozuu. Ponb xumuu 6 obecneuenuu skoro02uyeckol, .
9Hepzemu4eckou U nuwegol be3zonacHocmu, pazeumuu meduyunvl. llpasuna noucka u aHAIU3A XUMUYECKOU 1K 2.3
uUHGOpMayuu U3 PATUYHBIX UCMOYHUKO8 (HAYYHAS U Y4eOHO-HAYYHAS JUMepamypd, cpeocmed Macco8ol
ungopmayuu, cemv Unmepnem)
IIpakTHyeckue 3aHATUS
IpakTuyeckas padora Nel2 [Touck u aHanmy3 KEHCOB O MPUMEHEHHUH XUMHUYECKUX BEIIECTB U TEXHOJIOTUN C YUYETOM
Oymyteit mpodeCCHOHATBHOMN NEeSITENBHOCTH 10 TeMaM: Ba)KHEHITNE CTPOUTEIBFHBIE MaTepHAIbl, KOHCTPYKIIHOHHBIC 2
MaTepHalbl, KPacKH, CTEKJIO, KepaMHUKa, MaTepHalbl IS JICKTPOHUKH, HAHOMATEpHalbl, TEKCTUIBHBIC BOJIOKHA,
WCTOYHUKHU SHEPTUH, OPTaHUIECKUE 1 MUHEPAJIBHBIC YA0OPCHHUS, JICKaPCTBEHHBIC BENICCTBA, OBITOBASI XIMUSL.
3amuTa: [lpencraBieHue pe3yabTaToB peleHUs] KeHCoB B popMe MUHM-/IOKIIA/Ia 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. TpeboBaHUsSI K MUHIMAJIBHOMY MATEPUATBLHO-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 ymoBIETBOPsCT 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 MATEePUANbHO-TEXHHYECKOrO OO0CCIHEYCHUS] 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;

— uHTerpupoBaHHsIii maket 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. AudopmaniuonHoe odecneyenne 00ydeHus
IlepeyeHnb pekoMeHIyeMbIX YU4eOHBIX H3MaHuil, UHTEpHET-PecypCcoB, JONOJTHUTEILHON JATEPATYPHI

OcHOBHbIE HCTOYHUKH:

1. Pymuruc, I'. E. Xumusa. ba3oBelii ypoBeHb: yueOHHMK [UIg 00pa3oBaTeNbHBIX OpPTaHU3AIMH,
peanu3yonmx 00pa3oBaTe/ibHbIC MPOrpaMMbI CpeaHero npodeccruoHansHoro odopasosanus / I'. E. Pymsurtuc, @. I'.
®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. Tabpuemnsn, O. C. Xumus. 10-i xiracc. ba3ossrit ypoBens : yuebnuk / O. C. I'abpuemnsa, U. I'. OctpoymoB,
C. A. CnankoB. — 6-¢ m3., ctep. — Mocksa : [Ipocsemenwne, 2023. — 128 c. : mwr. - ISBN 978-5-09-112176-6. -
Tekcer : anextponnsrit. - URL: https://znanium.ru/catalog/product/2157258 . — Pexxim poctyma: mo moaucKe.

3. Tabpuemnsn, O. C. Xumus. 11-i ximacc. ba3ossrit ypoBens : yuebnuk / O. C. ['abpuenss, U. I'. OctpoymoB,
C. A. CiankoB. — 6-e u3z., crep. — Mocksa : [Ipocsemenue, 2023. — 127, [1] c. : mi. — ISBN 978-5-09-112177-
3. - Tekcr : anextponnusid. - URL: https://znanium.ru/catalog/product/2157262 . — Pesxum gocTyra: 1o MOAIMUCKE.

4. Epoxun I0.M., KoBanesa 1.b. Xumus aist npodeccuii u criennalibHOCTEH TEXHUUECKOTO U €CTECTBEHHO-
Hay4YHOTO npoduineil: yaeOHUK I CTY. yUpekaeHui cpen. npod. odpazoBanus. — M., 2020.

5. Epoxun IO.M. Xumus: 3amgauu u ynpaxHeHus: y4ed. mocobue misi CTyl. yUpekIeHUuH cpea. mpod.
obpazoBanus. -M., 2020.

JlonoiHNTe IbHBbIE HCTOYHUKH:

1. Xwumus. 10 knacc. Yrimy6néunsiii ypoBens . yueOnux/ B.B. Epemun, H.E. Ky3pmenxo, B.U. Tepenun,
A.A. [lpo3nos, B.B. Jlynun; nox pen. B.B. Jlyauna. — M.: [Ipocsemenue, 2022. — 446, [2] c.: un.

2. Xwummns. 11 knace. Yroyonénuslii yposeHs : yueOnuk/ B.B. Epemun, H.E. Ky3pmenko, A.A. JIpo3nos, B.B.
Jlynun; mox pen. B.B. Jlyauna. — M.: IIpocBemenue, 2022. — 478, [2] c.: ui.

3. Xumus. Yrayoneunsiii ypoBenb. 10—11 xiaccel: pabouas nporpamma k guaun YMK B.B. Jlynuna:
ydueOHo-MeToandeckoe mocobue / B.B. Epemun, A.A. IIpoznos, N.B. Epemuna, 2.10. Kepumos. — M.: [poda,
2017.— 324, [1] c.

4. Meronmaeckoe nocobue k yueOHuky B. B. Epemuna, H. E. Ky3pmenko, B.U. Tepenmna, A. A.
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Hposznoa u ap. «Xumus. YrayoaeHssiit yposens». 10 knacce / B. B. Epemun, A.A. JIpo3nos, 1.B. Epemuna, B.
N. Maxonuna, O. FO. Cumonosa, 3.10. Kepumos. — M.: [Ipoda, 2018. — 339 c. : .

5.  Meronuueckoe mocobue k yueOHuky B. B. Epemmna, H. E. Kyspmenko, A. A. JlpoznoBa u
Jp.«Xumusi. Yriny6nennsiii yposenb». 11 kmacc / B. B. Epemun, A.A. Iposnos, U.B. Epemuna, H.B. Boskosa,
H.B. ®upcrosa, 3.10. Kepumos. — M.: [Ipoda, 2018. — 423 c. : .

6. TIycesa, E. B. Xumus s CIIO: yue6HO-MeToaunueckoe nocodue / E. B. I'yceBa, M. P. 3uranmiuna,
. U. Kymukoa. — Kazans: KHUTY, 2019. — 168 ¢. — ISBN 978-5-7882-2792-4. — Tekct: 31eKTPOHHBIHN //
Jlanb: 3nekTpoHHO-OnbMHoTeyHast cuctema. — URL: https://e.lanbook.com/book/196096 — Pesxum mocTyna: muis
aBTOPU3. MOJIE30BATENEH.

7. Yepnukosa, H. FO. Xumust B J0CTYITHOM H3N0XKeHHH: yaeOHOe nocobue ms cro / H. FO. UepuukoBa.—
2-¢ 3., crep. — Cankrt-IletepOypr: Jlanp, 2022. — 316 ¢. — ISBN 978-5-8114-9500-9. — TekcT: ameKTpoHHBI#H//
Jlaub: anexTpoHHO-OMONIMOTeyHass cucrema. — URL: https://e.lanbook.com/book/195532 (mata o6pamierus:
14.10.2022). — PesxuM IOCTYTIA: TSI ABTOPH3. TTOIb30BATENEH.

8.  lesuwuipina, JI. B. Xumus: yue6uoe mocobue / JI. B. IlleBuunsina, A. M. Anapaes. — HoBocuGupck:
HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — Texkcr: 2nexTpoHHEIH // JIaHB: 31IEKTPOHHO-ONOIHOTEHAs
cucrema. — URL: https://e.lanbook.com/book/118505 (nata obpamenus: 14.10.2022). — Pexum nocryna: s
aBTOPU3. [IOJIb30BaTENCH.

9. bumuos, JI. H. Xumust: yueonuk ais CIIO / JI. H. Brunos, U. JI. Ilepdunosa, T. B. CokonoBa. — 2-

e u31., crep. — Cankr-IletepOypr: Jlanb, 2021. — 260 c¢. — ISBN 978-5-8114-7904-7. — TekcT: 27IeKTPOHHBIH //
Jlaup: snmekTpoHHO-OHOMHOTEuHas cuctema. — URL: https://e.lanbook.com/book/167183 (nata obpatenus:
14.10.2022). — PexxuM [0CTyTA: ISl aBTOPH3. MOJIb30BATEICH.

10. Tabpuensy, O. C., JIsicoa, I'. I'. Xumus: kHHATA T4 MIperiofaBaTels: yued.-Metoa. mocodue. — M.
Axagemus, 2012. - 332 c.

11. Yepnukosa H. 1O., Merepsikoa E. B. Peraem 3a1aun 1o XMMHUM CaMOCTOSTENBHO: yueOHOe mocoone

12. /H. 1O. Yepnuxosa, E. B. Memmepsikoa — Cankt-IletepOypr: Jlans, 2022, — 328 c.

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

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

15. Tabpuensa O.C. Xumwms: yueb. mia ctya. npod. yued. 3aBenenmit / O.C. T'abpumensu, W.T.
OctpoymoB. — M., 2016.- 256 c.

16. Tabpuensa O.C. Xumus mis npodeccuii U CenuaibHOCTe TEXHUIECKOTO MPOQIIIL: yIeOHUK IS
CTyI. yupexaenuil cpen. mpod. odpazoanms / O.C. T'abpuensn, U.I'. OctpoymoB. — 4-e m3n., crep. — M. :
Wznatenbckuii neHTp «Axagemus», 2017. — 272 c.

HNnTepHeET-pecypceb:

www.alhimikov.net (O6pa3oBaTenbHbIii CaiiT IS IIKOJIBHUKOB)

WWW.chem.msu.su (DekTpoHHast GUOIHOTEKA [T0 XUMHH).

Www. enauki. ru (uaTepHeT-u3aaHue i yuuTeneld « ECTeCTBEHHBIC HAYKN).
www.1september.ru (Meroauueckas rasera «IlepBoe ceHTIOPS»).

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

WWW.hij.ru (xypHan « Xumus 1 ®H3HbY).

www.chemistry-chemists.com (351eKTpOHHBII KypHAT « XUMHKHA U XUMHSD).
www.School-collection.edu.ru (Eaunas komtekius 1udpoBbix 00pa30BaTeIbHBIX PECYPCOB).

ONooR~LNE
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4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOU JUCITUTIIAHBI
KoHTpo.1b UM oleHKa pe3ybTAaTOB OCBOEHHUSI Y4eOHOIl NUCHUIIMHBI OCYLIeCTBJSAIOTCA NpenojaBaTelieM B Npouecce NMPOBeJeHUs NMPAKTHYECKUX 3aHATHI,
KOHTPOJBbHBIX PadoT, a TaK:Ke BHINOJHEHHS 00yYaIOIMMHCS CAMOCTONATEIbHOI padoThl, A depeHIHPOBAHHOIO 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 CTPOEHHSsI 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. Mcnosnb30BaTh 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 xummuueckux 3yeMenToB .M. Menpeneesa
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

Pa3znen 4. CTpoenne u cBoiicTBa Konrtpouabnasi padora
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
IIK 2.1. IlmarupoBath paboOThI U

506 118 CTPYKTYPHBIX ()OPMYJT OPraHHYESCKHX BEIECTB OTACIBHBIX
00pabaTsIBaThH Pe3yNbTaThI | oo IACCOR.
I'COJIOTHYCCKHUX, reO(bI/ISI/I‘ICCKI/IX 1110 ooy o
3a/1a9¥ Ha ONIpeieIeHHE IPOCTEHIeH (OPMYIIBI OpraHHYECKOH

u TCOXUMHICCKHX | IT11 MOJICKYJIBI, HCXOS U3 DJIEMEHTHOTO cocTaBa (B %)
HCCICOOBAHUH. 1112
K 23. Kourpomuposars | 1113
KauecTBO OypoBOrO u
TaMIIOHA)KHOTO ~ PAacTBOPOB U
MIPOBEPKY KOJIOHHBI Ha
repMETUYHOCTD.
OK 01. Bei6upath crnoco0bl peneHus 11 CBoicTBa OPraHUYECKUX COEJMHEHUI 1. 3agaHus Ha COCTaBIICHUE YPAaBHCHUI XUMUYECKUX PEAKIUH C
3a/1a4 MPO(eCCHOHAIBHOI 12 Yy4acTHEM OPIaHUYECKUX BEIIECTB HA OCHOBAaHUM UX COCTaBa U
JeSATeTbHOCTH MPUMEHHUTETBHO K 113 cTpoens
Pa3IMYHBIM KOHTEKCTAM 116 . .

7 2. 3agaHus Ha COCTABIICHNE YPAaBHEHUI XUMUYECKUX PEaKLHi,
OK 02. Hcnonb30BaTh COBPEMEHHBIE .

18 WIUTIOCTPUPYIOIINX XUMHYECKHE CBOMCTBA C YYETOM MEXaHH3MOB
CpelcTBa MOMCKA, aHAN3a U B 5
WHTEPIPETAIHH HH(OPMAILHH, H 119 MPOTEKaHMs TAHHBIX PEaKIMil U TeHETHYECKON CBA3H
WH(POPMALIMOHHBIC TEXHOIOTHH JIJIS 1110 OpraHN4YCCKuX
BBITIOJTHEHYS 38,184 I BEIIECTB Pa3HBIX KIIACCOB.
po(heCCHOHATBHON e TEIBHOCTH gg 3. PacuerHble 3a/1a9¥ 110 YPaBHEHHUSIM PEAKIHI C YUaCTHEM
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OK 04. DddexTrBHO
B3aUMO/ICHICTBOBATH U pabOTaTh B
KOJUIEKTHBE M KOMaH e

I[IK 2.1. IlmanumpoBath pabOTBl |
o0OpabaTbIBaTh pe3yabTaThl
reOJIOTHYECKUX, TeOPHU3NYECKUX H
T€OXUMUYECKUX HCCIIETOBAHUM.

K 2.3. KoHTponnpoBaTh KayecTBO
OypOBOTO M TaMIIOHA)KHOTO PacTBOPOB

OpPraHnv4CCKUX BCUICCTB.

4. JIaboparopHas pabota “IIpeBparieHust OpraHNIeCcKAX BEIIECTB
IIpH HarpeBaHuu"

u HPOBEPKY KOJIOHHBI Ha
TepPMETHYHOCTb.
OK 01. Bri6bupatb ciocoOBI penieHus 111 Wnenrndukanus 1.IlpakTUKO-OpUEHTHPOBAHHBIE  3aJaHUi 10  COCTaBJICHHUIO
3a/a4 PO ECCHOHAIBHOI 12 OpraHMYECKUX BEUIECTB, UX 3HAUCHUE U XUMHUYECKUX peakIuil ¢ y4acTHEM OpPraHUYeCKUX BEIIEeCTB, B T.4.
ACATCIBHOCTH PUMCHUTCIILHO K 13 HpUMEHEHKE B OBITOBOM 1 UCIIONB3YEMBbIX JUIS MX MACHTH(UKALMH B OBITY ¥ HPOMBIILIIEHHOCTH.
Pa3INYHBIM KOHTEKCTaM 115 HOW3BOICTBEHHO 5 716 Sora: “U1
OK 02. FlcHoIb30BaTh COBpEMEHHEIE 116 Jla opaTovaa;I pabora: JleHT’I’/I(bI/IKaHI/I)l OpraHUYeCcKuX
CpeJIcTBa MOHCKa, aHATIU3 U 117 ACATCIIbHOCTH YCJIOBCKA COCJIMHEHUH OT/ICJIbHBIX KJIACCOB
HHTEpIpeTanuy HHGopManuu, u 118
nH(pOpMaIMOHHbBIE TEXHOJIOTHH IS 119
BBITIOJTHEHUS 32,14 1110
po¢eCCUOHATBHOM NeSTeIbHOCTH M1
OK 04. DpdexTrBHO gg‘
B3aUMO/ICHiCTBOBATH U paboTaTh B
KOJUICKTHBE M KOMaH 1€

Pa3nen 5. Kuneruueckue n

TePpMOAMHAMHYEeCKHe 3aKOHOMEPHOCTH

NMPOTeKAHUS XUMHYECKHX peaKiuii
OK 01. Bri6upatb ciocoOBI penieHus 110 CKOpOCTh XUMHYECKHX PEaKIHii. [IpakTHKO-OpHEHTHPOBAHHbBIE TEOPETUUECKUE 3aJaHNS Ha aHAJIN3

112 XUMHUYECKOE paBHOBECHUE

3a71a4 IPO(eCCHOHATBHOM
JeATEeIbHOCTH MPUMEHHUTEIBHO K
Pa3IMuHBIM KOHTEKCTaM

OK 02. Mcnoip30BaTh COBPEMEHHBIE
CpeJlCcTBa IOMCKA, aHAIN3A U
HHTEpIpeTanun nHGopManum, 1
nH(pOpPMALMOHHBIE TEXHOJIOTHH JIJIsI
BBITIOJTHEHHS 3214
podeCcCHOHAIBLHOM eI TeIbHOCTH

(I)aKTOpOB, BJIMAIOMINX HA UBMCHCHUE CKOPOCTHU XAMHUYCCKOM
peakuuu.

[IpakTuKO-OpUEHTUPOBAHHBIE 3aJaHUS HA IPUMEHEHUE IPUHIUIIA
Jle-1llarenbe 115t HAXOKAEHUSI HAIIPaBJICHUS CMELIEHHUS] pABHOBECHS
XUMHUYECKON peaKIny U aHau3 (akTopoB, BIUSIONINX 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. Hcnonb30BaTh COBPEMEHHBIE
CpeACTBa MOUCKa, aHAIN3a 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
B3aMMOJIEHICTBOBATh U paboOTaTh B
KOJUICKTHBE U KOMaHJIe

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

Pasnen 7. 3amura keiica (¢ yueTrom 0yayueii npogeccuoHAILHOM
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, aHAJIN3a U
UHTEpIpeTanuy HHGopmanuu, u

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

HHPOPMAIMOHHBIC TEXHOJIOTHH IS 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 KIMMaTa,
MIPUHITUITEI OEPEKITUBOTO
MIPOU3BOJICTBA, I HEKTHBHO
JIEHCTBOBATh B UPE3BbIUANHBIX
CUTYAIHIX
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IIK 2.1. IlmanmpoBath pabOTBI H
00pabaTeIBaTh pEe3yNbTAThI
reOJIOTMYECKUX, TeOPHU3UICCKUX H
FEOXUMUYECKUX HCCIIETOBAHUIM.

I[IK 2.3. KoHTponmpoBaTh KadecTBO
OypOBOTO M TaMIIOHAXXHOTO PAacTBOPOB
u MPOBEPKY KOJIOHHBI Ha
TePMETHYHOCTb.
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