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HosicHUuTEIbHASA 32N CKA
[Tporpamma 0011€00pa30BaTEIBHON TUCITUTIIMHBI « XUMHUS» pazpaboTaHa Ha OCHOBE:
o (beaepanbHOro roCcy1apCTBEHHOT0 00pa30BaTEILHOTO CTAHIAPTa CPETHETO OOIIETO
oOpazoBanus (YTBEpKAEHHBIN NMpruKazoM MuHoOpa3zoBanus 1 Hayku PD ot 17.05. 2012 r. Ne
413 ¢ n3menenusMu u gononaHenusmu 12.08.2022r.);

o MPUMEPHOI OCHOBHOW 00pa30BaTeIbHON POTPaMMBI CpeHEero o01iero oopa3oBaHus
(manee — [TOOIT COO);
J (benepanbHOro TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa CPEIHETO

npodeccuonanbHoro oopazosanus (nanee — PI'OC CIIO) 43.02.17 «TexHonoruu MHIyCTpUN
KpacoThl» MPUMEPHON paboueil mporpaMmbl 0011e00pa3oBaTeIbHON
TUCUUTUTAHBI «XUMUs» (17151 TpoecCHoHaNIBbHBIX 00pa30BaTeIbHBIX OPraHU3aIHil);

. y4aeOHoro rmaHa mo cnernuanbHocTh 43.02.17 «TexHOIOruy HHAYCTPUH KPaCOThI»
J METOJIMYECKUMH MaTepHallaMu 10 00s13aTeNIbHOI 00111e00pa30BaTeIbHOM TUCIUILINHE
«XUMUA,

[Tporpamma o01Ie00pa30BaTEIBLHON TUCITUTUIMHEI « XUMUS» pa3paboTaHa B COOTBETCTBUU C
Konnenmueit npenogaBanusi o0uieo0pa3oBaTeIbHbIX AUCHUIUIMH ¢ Y4€TOM MpodeccruoHalIbHOM
HAMPaBJICHHOCTH MPOTPAMM CPEAHEr0 MPodeCcCHOHATBFHOTO 00pa30BaHusl, peaan3yeMbIxX Ha 0ase
OCHOBHOTO0 00111eT0 00pa30BaHMsl, yTBEPKACHHOH pacnopsbkeHrneM MUHHCTEPCTBA MPOCBEILEHUS
Poccuiickoit ®eneparuu ot 30.04.2021 Ne P-98, na ocHoBanum mnuchma JlemaprameHnrta
rOCyIapCTBEHHOW TOMUTHUKA B cdepe CpeaHero mnpopecCHOHANbHOIO OO0pa3oBaHHs U
npodeccuoHalibHOr0 00y4deHusi MuHuctepcTBa TmpocBemieHus Poccuiickoit ®depepanuu OT
30.08.2021 Ne 05-1136 «O HanpaBIeHHH METOUK MPEIIOAaBAHUSY.

Conepxanue pabodeil mporpaMMbl 1O  0OOIIE0Opa3OBaTEIbHON  AMCIHUILIHHE «XUMUS»

pa3zpaboTaHo ¢ Yy4€TOM: CHHXpOHHU3aluu oOpa3oBarenbHBIX pe3yiabTatoB PI'OC COO

(IMYHOCTHBIX, MpeaMeTHbIX, MeranpeameTHsix) u ®I'OC CIIO (OK, IIK) c yderom

npodeccnoHaNn3aluu.

CopepxaHue MporpaMMbl 00IIe00pa30BaTEIIBHON TUCIUTLUINHBI HAIIPABICHO Ha

JIOCTH>KEHHE CIIETYIONINX LIeJIel U 3a1a4.

Heanb: ®opMHUpOBaHUE y CTYIEHTOB XMMUYECKOMN COCTABJISAIONIEN €CTECTBEHHO-HAYYHOU

KapTHUHBI MUpPa KaK OCHOBBI MPUHSTHS PEIIEHUN B dKU3HEHHBIX U MPOU3BOICTBEHHBIX

CUTYaIUSX, OTBETCTBEHHOTO TIOBEICHHS B IPUPOIHOM Cpeie.

3apaum IUCHUILIMHBI:

v copMHupoBaTh MOHUMAHHME 3aKOHOMEPHOCTEHM INPOTEKAHHMsS XMMHUYECKUX IIPOIIECCOB M
ABJICHUN B OKPYKAIOIIEH cpele, LEeTOCTHOM HAaydyHOM KapTUHBI MHpaA, B3aUMOCBSI3M U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

v\ pasBUTh YMEHHUS TMPOBOJAWUTH pPaCYeThl IO XHMHYECKUM (OpPMyJdaM | YpaBHEHHAM
XUMUYECKUX pEeaKIMi, TMUIAaHUPOBATh M HMHTEPIPETUPOBATH PE3YJIbTAThl XUMHUUYECKHUX
HKCIIEPUMEHTOB,

v copMHpOBATh HABBLIKM IPOBEICHUS XUMHYECKUX OKCIEPUMEHTAJBHBIX MCCIEIOBAHUN C
coONroficHHeM TMpaBWJI 0e30MacHOro oOpalieHus ¢ BellecTBaMH H  JaOOPaTOPHBIM
00opyI0BaHUEM;

v pa3BUTh YMEHHUS aHAIM3MPOBATH, OLIEHWBAThH, NMPOBEPITH HA JOCTOBEPHOCTH M 000OMIATH
WH(OpPMAITHI0O XUMUYECKOTO XapakTepa 13 pa3IuIHbIX HICTOUYHUKOB;

v’ copMHpOBaTh YMEHHS IIPOTHO3UPOBATH MOCIEACTBHS CBOEH JIEATEIBHOCTH M XUMHYECKUX
MIPUPOTHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX MPOIIECCOB;

v’ copMHpOBaTh MOHUMAHKUE 3HAYMMOCTH JTOCTHXKEHHI XMMUUECKOM HAYKU U TEXHOIOTHIM ISt
Pa3BUTHS COIMAIBHON U TTPOU3BOCTBEHHOM cdep.



1. OBIIASI XAPAKTEPUCTHKA PABOYEI ITIPOr'PAMMEI OBIIEOBPA3OBATEJIBHOM
TACIUTLINHBI

1.MecTo 0011eo0pa3oBaTe/ibHON JMCHUILIHHE B CTPYKTYpPe OCHOBHOI 00pa3oBaTe/bLHON
MPOrpamMMBbl:

OO6meoOpa3oBaTeNbHAS JUCITUTUIMHA «XHMIS SBJISETCS 005S3aTeILHOM YacThIO 00Ie00pa30BaTEIIBHOTO
LUKJIa OCHOBHOW 00pazoBarenbHON nporpamMel B cooTBeTcTBHH ¢ PI'OC no cneumansHoctn 43.02.17
«TexHONIOTHH HHAYCTPUU KPACOTHD)

1.2. Ilnanupyemble pe3ybTaThl OCBOEHHUS THCIUTLIMHBI:

Copnepxanue o00meo0pa3oBaTeIbHOW AUCHUIUIMHBL  «XUMUs» (0a30BBIi  ypOBEHb) HANpPaBICHO Ha
JOCTIDKEHHE JMYHOCTHBIX, METalpeIMETHbIX M NpeaMeTHbIX (mamee — IIp) pesymbraToB 0OyueHws,
pernmamentupoBaHHEIXx @I'OC COO um ¢ yuetoMm (eaepanbHONl OCHOBHOW paboueil mporpamMmoil 1o
«XuMHS.

JInuHOCTHBIE pe3yabTaThl OCBOCHUS OCHOBHOI 00pa30oBaTeIbHOM MPOrpaMMBbl 00YHAIOIIMMUCS JOTKHBI
OTpakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYAIOIIHXCS PYKOBOJICTBOBATHECA C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIMENH JIMYHOCTH, CHUCTEMON II€HHOCTHBIX OPHEHTAIH, MO3WTHBHBIX BHYTPEHHUX YOEXICHUH,
COOTBETCTBYIOMINX TPAJAUIUOHHBIM HEHHOCTSAM POCCHICKOTO OOIIECTBA, paCIIUPEHHUE )KU3HEHHOTO OIThITa
1 OITBITa ICATEIHHOCTH B TIPOIIECCe Pean3alliii OCHOBHBIX HAIIPABIIEHUI BOCIIUTATEIBHOM JIEATEIHHOCTH,
B TOM YHCIIE B YACTH:

rPakKIaHCKOr0 BOCIIUTAHMA:

c(OPMHUPOBAHHOCTh TPAXKAAHCKONW MO3MLUHN OOYYaloUIerocss KaK aKTHMBHOTO M OTBETCTBEHHOTO UJIeHA
POCCHHCKOTO 00IIIECTBA;

0CO3HAHME CBOMX KOHCTHTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBaYKEHUE 3aKOHA U TIPABOTIOPSIIKA;
NPUHATHE TPAIUIMOHHBIX HAIMOHAIBHBIX, OOLICUEIIOBEYECKUX T'YMAHUCTHYECKHX U JIEMOKPATHYECKUX
IIEHHOCTEH;

TOTOBHOCTH ITPOTHUBOCTOSTH MACOJIOTUN SKCTPEMU3Ma, HAIMOHAIN3MAa, KCeHO()OONH, AUCKPUMUHAIIH TI0
COLIMAJIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM MTPU3HAKAM;

TOTOBHOCTh BECTH COBMECTHYIO JISSITEILHOCTh B MHTEpPECAax TPayKAaHCKOrO OOIIeCTBa, y4acTBOBATh B
caMOympaBJIeHHH B 0011e00pa30BaTEIbHOM OPTraHU3AINY U IETCKO-FOHOIIECKUX OPTaHU3aIusIX;

YMEHHE B3aHMOJCHCTBOBATh C COLNMANBHBIMH HHCTUTYTaMH B COOTBETCTBHU C UX (YHKIUAMH H
Ha3HAYECHUEM;

TOTOBHOCTbH K TYMaHUTAPHON M BOJIOHTEPCKOH IEATEIEHOCTH;

MATPHOTUYECKOT0 BOCTUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUHCKON TPaKTAaHCKOW HJCHTUYHOCTH, MATPUOTHU3MA, YBAXKEHUS K CBOEMY
HapoJly, YyBCTBa OTBETCTBEHHOCTH Iiepea PonnHOM, ropaocTu 3a cBOM Kpal, cBor0 PonuHy, CBOM SI3bIK U
KYJBTYpY, MPOIIIOE U HACTOSIIIee MHOTOHAITMOHAIBHOTO Hapoia Poccuu;

[IEHHOCTHOE OTHOULIEHHE K T'OCYJapCTBEHHBIM CHMBOJIAM, UCTOPUYECKOMY W TPHUPOJHOMY HACJIEIHIO,
nMaMsATHUKAaM, TpaaulusaM HapojaoB Poccum, goctmkenusM Poccun B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX U TPYIIE;

uzeliHast yOeXKJeHHOCTh, TOTOBHOCTH K CITY>KEHHIO U 3aiuTe OTeuecTBa, OTBETCTBEHHOCT 3a €ro CyIb0Y;
AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

OCO3HaHUE IYXOBHBIX IIEHHOCTEH POCCHIICKOTO HApO1a;

c(hOopMHUPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHYECKOTO MTOBEICHUS;

CIOCOOHOCTH OIICHWBATh CHUTYallHI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-
HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAaHKE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OyIyIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POAWTENAM M (WJIW) APYTUM 4WIEHAM CEMbH, CO3JaHHMIO CEMBH Ha
OCHOBE OCO3HAHHOT'O MPUHATHUS LIEHHOCTEW CEMEUHOW U3HU B COOTBETCTBUU C TPAJUILIMAMHU HApPOJIOB
Poccuw;

3CTETHYECKOI0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOICHHWE K MUPY, BKIIOYash ICTETHKY ObITa, HAYYHOTO M TEXHHUYECKOI'O TBOPUYECTBA,
CHOpTAa, Tpy/Aa U 00IIECTBEHHBIX OTHOILICHH;

CIOCOOHOCTh BOCIIPHHUMATH Pa3fIMUHBbIE BHIBI MCKYCCTBA, TPAAWLUH U TBOPYECTBO CBOETO W JIPYTUX
HapOOB, OIIYIIaTh SMOIIMOHAIFHOE BO3CHCTBIE UCKYCCTBA;

yOeXAEHHOCTh B 3HAYMMOCTH I JMYHOCTH W OOIIECTBA OTEYECTBEHHOTO M MHPOBOTO HCKYCCTBa,
STHUYECKUX KYJIbTYPHBIX TPAJUIMHA U HAPOJHOTO TBOPUYECTBA;



TOTOBHOCTH K CAMOBBIPQKEHHIO B PAa3HBIX BUIaX HCKYCCTBA, CTPEMIICHHE MPOSBIISATH KaUeCTBA TBOPUECKON
JUYHOCTH;

(u3uIeCKOro BOCIMTAHUSA

c(hOpMUPOBAHHOCTH 3JI0OPOBOTO M 0E30MaCHOTO 00pa3a KHU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO;

MOTPEeOHOCTh B (PM3WUYECKOM  COBEPIICHCTBOBAHWH, 3aHATHAX  CIIOPTHBHO-O03J0OPOBHUTEIHHON
JIESATEIILHOCTHIO;

aKTUBHOE HENpPUATHE BPEAHBIX NPUBBIYEK M HWHBIX (QOpM TMPHYMHEHHS Bpena (QU3NIecKoMy U
TICUXWYECKOMY 370POBEIO;

TPYAOBOT0 BOCUTAHNS:

TOTOBHOCTH K TPy, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPYAOIIO0UE;

TOTOBHOCTH K aKTHBHOH JEATEIHHOCTH TEXHOJIOTUYECKOW M COLUANBHOI HaIpaBIEeHHOCTH, CIOCOOHOCTD
WHUIMHPOBATH, TUIAHUPOBATH U CAMOCTOSTEIBHO BHIMOJHATE TAKYIO JIEATEIIEHOCTD;

UHTEpEC K pPa3In4HbIM cepam npodeccHOoHAaTbHON NEATENBHOCTH, YMEHHUE COBEPIIATh OCO3HAHHBIN
BBIOOD OynmyIei nmpodeccuu u pearTn30BbIBaTh COOCTBEHHBIE JKN3HEHHBIE TUTAHBL,

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO M CAMOOOPA30BAHMIO Ha MPOTSHKCHHUH BCEH JKHU3HM;
IKOJOTMYECKOT0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTh JKOJOTHYECKOH KyIbTYpbl, MOHWMAaHWE BIUSHUS COIMAIHEHO-d)KOHOMUYECKIX
MIPOIIECCOB HAa COCTOSIHME TIPUPOAHONH W COIMANBHOW Cpelbl, OCO3HAHWE TJI00ATbHOTO XapakTepa
9KOJIOTHUECKUX TIPO0IIEM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE IEUCTBUIM B OKPY>KarOILEd CPeJie HA OCHOBE 3HAHMUS LI€JIEN YCTOMYUBOTO
Pa3BUTHS YEIOBEYECTBA;

aKTUBHOE HENPUITUE ACHUCTBUI, IPUHOCAIINX BPEl OKPYKAIOLEH CPEE;

YMCHHE IPOTHO3UPOBATH HC6H3I‘OHpI/I$ITHBIC OKOJIOTUYCCKHUE MMOCICACTBHUA IMTPEANIPUHUMACMBIX I[eﬁCTBHfI,
MPeIOTBpaIIaTh UX;

pacIIMpeHye OIbITa AesITeIbHOCTH SKOJIOTHYECKOW HAPaBICHHOCTH,

MEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU H
0OIIIECTBEHHOW TPaKTUKH, OCHOBAHHOTO HA JIUANOTe KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPILEHCTBOBAHME SI3bIKOBOM M YUTATENBCKON KYJIbTYphI KaK CPEICTBA B3aUMOICUCTBUS MEKIY JIFOIbMU
Y TIO3HAHUS MUPA;

OCO3HAaHWE IIEHHOCTH HAy4YHOW JIEATENBHOCTH, TOTOBHOCTh OCYIIECTBIATH IPOCKTHYIO U
HCCICI0BATCILCKYIO ACATCIIbHOCTh MHANBUAYAJIIBHO U B I'PYIIIC.

MeTtanpeaMeTHbI€e Pe3yJabTaThl OCBOCHUSI OCHOBHOHN 00pa30BaTEIbHOM MPOrpaMMBbI JJOJDKHEI OTPaXKaTh:
OBnajieHue YHUBEPCATbHBIMY YI€OHBIMHU TI03HABATEIHHBIMU JIEHCTBUSIMI:

a) 0a30BbIC JIOTMYECKUE JICHCTBHSL:

CaMOCTOSTEILHO (hOPMYJIUPOBATh M aKTYaJIM3UPOBATh POOJIEMY, paCCMaTPUBATh €€ BCECTOPOHHE;
YCTaHaBIUBAaTh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHUS JIJIsl CPABHEHUS, KIIACCHU(UKAIINHI U 0000IICHHUS;
OTIPEACIATH LIEHU JISATSIILHOCTH, 3a/1aBaTh MapaMETPhl U KPUTCPUHU MX JTOCTHIKCHHUS,

BBIABJIATH 3aKOHOMCPHOCTU U MIPOTUBOPECUHNA B paCCMAaTPUBACMBIX SBJICHUAX

BHOCHTH KOPPEKTHUBHI B JCSITEILHOCTh, OIEHUBATh COOTBETCTBHE PE3yJIbTATOB IIENISIM, OLIEHUBATH PUCKU
MOCIIEICTBUN IEATEIHHOCTH;

pa3BuUBaTh KPCATUBHOC MBIIIJICHUC ITPU PEIICHUHN ) KU3HCHHBIX HpOGHeM;

0) 6a30BbBIE MCCIIEOBATEIILCKHE JCHCTBUS:

BJIQJICTh HAaBBIKAMHU YYEOHO-HCCIIEIOBATEIILCKON U TPOEKTHOM JESITeNThHOCTH, HaBBIKAMH pPa3peIICHUs
mpooem;

CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOATCIIbHOMY IIOUCKY METOJOB PCHICHUA MNMPAKTUYCCKUX 3aday,
MPUMEHEHUIO Pa3IMYHBIX METOJIOB [TO3HAHUS,

OBJIaACHUE BUJaMU ACATCIIBHOCTH 110 IMMOJYUYCHHUIO HOBOI'O 3HAHUA, €0 UHTCPIIPETALIUH, HpeO6pa30BaHI/II-O
" IMIPUMEHCHUIO B PA3JIMYHBIX yT-Ie6HBIX CUTyaluAax, B TOM 4YHCJIC IPpU CO3JaHUN yT-Ie6HBIX 1 coIIMaJIbHbIX
MIPOEKTOB;

(hopMUpOBaHUE HAYYHOTO THIIA MBIIUICHUS, BIaJICHUEC HAYYHON TEPMUHOJIOTHEH, KITFOUEBBIMH TTOHATUSIMHU
U METOJIAMU;

CTaBUTh U (HOPMYJIMPOBAaTh COOCTBEHHBIC 3alayd B 0Opa30BATEIbHOW JEATCILHOCTH M JKU3HEHHBIX
CUTYaIusX;




BBISBIISITH IPUYUHHO-CIIC/ICTBEHHBIC CBS3H U aKTYATHM3UPOBATh 3a/1a9y, BRIIBUTATH TUIIOTE3Y €€ PEIICHIIS,
HaxXOJIUTh APTYMEHTHI IS JOKAa3aTeIhCTBA CBOMX YTBEP)KICHHM, 3aaBaTh IapaMeTPhl M KPUTCPHUH
pelICHuUS;

aHAIM3UPOBATh TIOJYYCHHBIC B XOJC pPEUICHUs 3aJaydl pPe3yibTaThl, KPUTUYCCKU OIICHHBATH WX
JIOCTOBEPHOCTD, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX yCIIOBHSX;

JIaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OTICHUBATh IPUOOPETEHHBIN OTIBIT;

pa3pabaThiBaTh IUIAH pEIICHUS TNPOOJEMBI C YYETOM aHAJM3a WMCIOIIMXCS MaTepHadbHBIX U
HeMaTepUANbHBIX PECYpPCOB;

OCYIIECTBIISTH IeJIEHAIPABICHHBIH MTOVCK MIEPEHOCA CPECTB U CITOCOO0B NEHCTBHS B TPOPECCHOHATBEHYTO
cpeny;

YMETh MIEPCHOCUTh 3HAHUS B TIO3HABATEIBHYIO U MPAKTUYCCKYIO 001aCTH )KU3HEIEATCIIEHOCTH;

yMETh WHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIC UJCH, TIPEJIaraTh OPUTHHAIBHBIC TIOAXO0IbI U PELICHUS,

CTaBUTH NMPOOJIEMBI U 33]1a4H, TOYCKAIOIIUE aTbTCPHATHBHBIC PEIICHUS;

B) paboTta ¢ nHGpOpMaLIMEH:

BJIQICTh HABBIKAMH TONy4YeHHWS WHPOPMAIMA W3 WCTOYHWKOB PAa3HBIX THIIOB, CAMOCTOATEIHHO
OCYIICCTBJISAThH MOMCK, aHAJIU3, CUCTEMATH3AIMI0O U WHTEPIPETAIUI0 HHOOPMAIIUU Pa3IMYHBIX BUIOB U
¢ opM mpencTaBIeHS;

CO3/aBaTh TEKCTHI B Pa3MYHBIX (opMaTax C y4eTOM Ha3zHaueHUs WH(POpPMAINH U ENEeBON ayIquTOPHH,
BBIOMpas ONTUMAIBLHYIO0 (DOPMY MPEACTABICHHS U BU3yalIU3allnu;

OIICHUBATh JIOCTOBEPHOCTh, JISTMHTUMHOCTh HMH(OpPMAIIUH, €€ COOTBETCTBHE IMPABOBBIM U MOPAILHO-
STHYECKUM HOpMaw;

UCIOJB30BaTh CPEJACTBA WHGOPMAIMOHHBIX W KOMMYHHKAIMOHHBIX TEXHOJOTMH B pEIICHUU
KOTHHTHUBHBIX, KOMMYHHKATUBHBIX ¥ OpraHU3allMOHHBIX 33]1a4 C COOJII0CHIEM TPEOOBaHUI SPrOHOMUKH,
TEXHUKH O€30MacHOCTH, THTHEHBI, PEeCypcocOepekeHHs, NPaBOBBIX M OTHYECKHX HOPM, HOPM
WH(POPMAITMOHHOW O€301TacCHOCTH;

BJIaJICTh HABBIKAMHU PACIIO3HABAHMS U 3aIUTHI HHGOPMAIIMK, HHPOPMAIIMOHHON 0€30MaCHOCTH JUYHOCTH.
OBnajsieHne YHUBEPCATLHEIMA KOMMYHHUKATUBHEIMA JICHCTBUSIMM:

a) oOIIeHHE:!

OCYIIECTBIISITH KOMMYHHKAIIMH BO BCEX Chepax KU3HHU;

pacro3HaBaTh HeBepOaIbHbBIE CPECTBA OOIECHUS, TOHUMATh 3HAUCHUE COLIMAJIbHBIX 3HAKOB, PaCliO3HABATh
MPEIMOCHUIKY KOH(MIMKTHBIX CUTYAIlUi U CMSATYATh KOH(DIUKTHL;

BJIQ/IETh Pa3IMYHBIME CITIOCOOaMU OOIIEHUS U B3aUMO/ICHCTBHS,

apryMEeHTUPOBAHHO BECTH JIUAJIOT, YMETh CMATr4aTh KOH(QIMKTHBIC CUTYAIIUH;

Pa3BEepHYTO U JIOTUYHO U3J1araTh CBOIO TOUYKY 3PEHUS C UCMOIB30BAHNEM SI3BIKOBBIX CPEJICTB;

0) coBMeCTHAs AeITEILHOCTE:

MOHUMATh M MCITOJIb30BaTh MPEUMYIIICCTBA KOMAH/IHOM U WHAUBUYaIbHON paOOThI;

BBIOMpATh TEMATHKY M METOJIbI COBMECTHBIX JCHCTBHI C y4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)kJI0r'0 4IeHa KOJIJIEKTHBA;

MPUHUMAThL IEJIM COBMECTHOM JIEATEIbHOCTH, OPraHU30BBIBATH W KOOPAMHHUPOBATH JCHCTBHS 10 €€
JIOCTHKCHHIO: COCTABJISATh IUIAaH JSHCTBHIA, pacpeaessiTh POJIH C yYeTOM MHEHUH YU4aCTHUKOB, O0CYK/1aTh
pe3yIbTaThl COBMECTHOMW: PadOTHI,

OIICHWBAaTh KAaueCTBO CBOETO BKIAJa M KaXJOT0 YYAaCTHUKA KOMaHIbl B OOIIMH pe3yibTaT I10
pa3pabOTaHHBIM KPUTEPHUIM;

mpeJyiaraTh HOBBIE MPOEKTHI, OLEHUBATh HJIEU C TMO3WIIMA HOBU3HBI, OPUTHHAJIHHOCTH, MPAKTUYECKON
3HAYUMOCTH,

KOOPJMHHUPOBATh U BBIIOJHATh Pa0OTy B YCJIOBHSX PEaibHOTO, BUPTYAJIbHOIO W KOMOMHHPOBAHHOTO
B3aNMOJICUCTBHUS;

OCYIIECTBISATH TIO3UTUBHOE CTPATETHUYECKOE MOBEJACHUE B PA3IMYHBIX CUTYAIIUSX, POSIBISTH TBOPUECTBO
1 BoOOpa)keHHe, OBITh HHUIIMATUBHBIM.

OBnajieHne YHUBEPCATLHBIMU PETYISTHBHEIMU ACHCTBUSAMU:

a) caMOOPTraHU3aIIMS:

CaMOCTOSITENILHO OCYIIECTBIISATh MO3HABATEIBHYIO JACSITEIbHOCTh, BBISABIATH IMPOOJIEMBI, CTaBUTh W
(dbopMyIUpoBaTh COOCTBEHHBIC 33/1a4l B 00Pa30BaTEIbHOM JICATSIIbHOCTH U JKU3HEHHBIX CUTYAIINsX;
CaMOCTOSITEJILHO COCTaBJIATh IJIaH PEIICHUs MPOOJIEMBbl C YY€TOM MMEIOLIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MpeAnOYTeHUH;

JlaBaTh OLICHKY HOBBIM CUTYallHsIM;




pacImupsTh paMKH YIe0HOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTEHUH;

JlenaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32 PEIIICHUE;

OIICHUBATh IPUOOPETCHHBIN OTIBIT;

CHOCOOCTBOBAaTh (POPMUPOBAHUIO W TPOSBICHUIO INMUPOKOW SPYIWIHMHM B Pa3HBIX OOJACTSIX 3HAHWI,
MTOCTOSTHHO TIOBHIIIATE CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD;

0) CAaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYAIlUsiIM, BHOCHTH KOPPEKTHBBI B JCSATCILHOCTh, OICHHBATH COOTBETCTBUC
PE3yIbTaTOB ENSIM;

BIQIeTh HAaBBIKAMH TIO3HABAaTENbHON pedUieKCHH KaK OCO3HAaHUS COBEPIIAEMBIX JIEHCTBHA U
MBICITUTEIILHBIX POIIECCOB, UX PE3yJIbTATOB U OCHOBAHU;

WCIIOJIb30BaTh MPUEMBI peIIEKCHH AJISl OLEHKH CUTYalluH, BEIOOpa BEPHOTO PELICHUS;

YMETh OIICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIIESHUS 110 X CHIDKEHHIO;

B) SMOLIMOHAIBHBIA MHTEIUICKT, IPEINOIararonni chopMUPOBaHHOCTD:

CaMOCO3HaHMsI, BKJIIOYAIOMIETO CIOCOOHOCTh MOHMMATh CBOE AMOLHOHAIBHOE COCTOSHHE, BUIETDH
HaIpaBJIEeHUs Pa3BUTHUS COOCTBEHHOH SMOIIMOHAIEHOU cephl, OBITh yBEpEHHBIM B cele;
CaMOpETyJIMPOBaHMUs, BKJIIOYAIONIETO CAMOKOHTPOJNb, YMEHHE IPHHUMATh OTBETCTBEHHOCTh 32 CBOE
IIOBCACHUC, CHOCO6HOCTI) ananTUpoOBATHECA K SMOLIMOHAJIBHBIM U3MCHCHUAM U NIPOABJIATH FI/I6KOCTI), OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUM, BKIIOYAIOMICH CTpeMJIEHHE K JOCTIDKEHHIO IEIH M YCIeXy, ONTHMH3M,
MHUIOHUATUBHOCTh, YMCHUC I[eP'ICTBOBaTL, HUCXO0Js U3 CBOUX BOSMO)KHOCTCI\/'I;

SMIIAaTUH, BKIIOYAIOIIEeH CIIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSIHUE JIPYTUX, YIUTBIBATH €T0 TPU
OCYIIECTBICHHH KOMMYHHKAIINHU, CTIOCOOHOCTB K COYYBCTBHUIO U COTIEPEIKUBAHUIO;

COIMAJIBHBIX HAaBBIKOB, BKIIOYaIOIIMUX CHOCO6HOCTL BbICTpanMBaTb OTHOWICHUA C APYIrdMHU JIIOAbMU,
3a00THUTHCS, IPOSIBIATH HHTEPEC U pa3penaTh KOH(IUKTHI,

T) NpUHITHE ce0s U APYTUX JFOMIEH:

MIPUHAMATH ce0s1, TOHUMas CBOM HEJIOCTATKU U IOCTOMHCTBA;

[IPUHUMATh MOTHUBBI U apIyMEHTHI APYTHUX JIOACH PU aHAJIU3€E PE3YJIbTaTOB IEATEIbHOCTH;

MPU3HABATh CBOE NPABO W MPABO APYTHX JIIOACH Ha ONINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHP C ITO3UITUH JIPYTOTO YeI0BeKa.




Kox m HanMeHOBaHHE
¢opmupyembIx
KOMIIeTeHIH I

IInanupyemble pe3yJibTaThl OCBOCHUSI M CIUIITTHHBI

Oo6mme

JucumMnanHapHbie (MpeaMeTHbie)!

OK 01. Beibupats criocoObt
pelieHus 3a1a4
poheCCUOHANTBHOMN
JIeSITETIbHOCTH,
NPUMEHHUTEIILHO K
Pa3THYHBIM KOHTEKCTaM.

B yacTu TPyA0BOr0 BOCIMTAHUA:

- TOTOBHOCTbH K TPY/y, OCO3HAHUE IICHHOCTH MacTEePCTBA,
TPy IOIIO0WE;

- TOTOBHOCTB K aKTUBHOM NIEATEILHOCTH TEXHOJIOTHIECKOM
U COIIMAIBHON HAIIPABIICHHOCTH, CIIOCOOHOCTH
WHUAIIMAPOBATH, INIAHUPOBATH  CAMOCTOSITEIIEHO
BBITIOJIHATH TaKyO NEATCILHOCTE;

- HHTEPEC K Pa3InYHBIM cepam npodeccunoHamIbHON
JeSITEIIbHOCTH,

OBianenue yHUBePCAJbHBIMH Y4€OHBIMHU
MO3HABATEeJIbLHBIMHU AeHCTBHSIMH:

a) 0a30BbIe JOrHYecKHue JeiiCTBUA.

- CaMOCTOSTENHHO (HOPMYINPOBATH M AKTYAIH3UPOBATH
po0JieMy, pacCMaTpHUBATh €€ BCECTOPOHHE;

- YCTaHABIUBATH CYIIECTBCHHBIN ITPU3HAK UM OCHOBAHUS
JUTSL CPaBHEHHMS, KilacCu(DUKaUU U 0000IIECHUS;

- OTIPEIEIIATH 1SN IeATENBHOCTH, 33]aBaTh MapaMeTPhl H
KPUTEPUHU UX JAOCTHIKEHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH M IIPOTHUBOPEYUS B
paccMaTpuBaeMbIX SBICHUSIX;

- BHOCUTh KOPPEKTHUBEI B JIESTENILHOCTD, OLICHUBATh
COOTBETCTBHE PE3YIHTATOB IEJISIM, OLICHUBATH PUCKH
TTOCIICICTBHH IEATEIHHOCTH;

- pa3BUBaTh KPEATHBHOE MEIIIJICHHUE TIPH PEIICHUH
JKU3HEHHBIX MTPOOJIEM

0) 0azoBbBIE HCCIEI0BATEIbCKHE €HCTBUA:

- BIIQJIETh HABBIKAMH YI€OHO-HCCIIeI0BATENICKON U
MIPOEKTHOM NIEATETHLHOCTH, HABBIKAMHU Pa3peIICHUS
po0em;

- BIIQJICTh CUCTEMON XUMUYECKHUX 3HAHUIA, KOTOPAsl BKIIFOYACT:
OCHOBOIIOJIATAIOIINE TOHATHUS (XUMUYCCKHI DJIEMEHT, aTOM, 3JICKTPOHHAS
00oJi0uKa aToma, s-, P-, d-3JIeKTpOHHBIC OPOUTAIM ATOMOB, HOH, MOJIEKYJIa,
BAJICHTHOCTB, 3JICKTPOOTPHUIIATEIILHOCTD, CTETICHb OKUCICHHUS, XHMHUISCKAast
CBsI3b, MOJIb, MOJISIpHASI Macca, MOJISIPHBINA 00BEM, YTIICPOIHBINA CKETIET,
(hyHKIIMOHATBHAS TPYTINA, PAIUKaAI, H30MEPHS, H30MEPHI, TOMOJIOTHYECKUI
P, TOMOJIOTH, YTIIEBOIOPO/bI, KHCIOPO/- U a30TCOAEPIKAIINE COSTUHEHUS,
OMOJIOTMYECKY aKTUBHBIC BEIIECTBA (YTIICBOIBI, YKUPHI, OCIIKH ), MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCTUHEHYS,
KpUCTAIDIMYECKas PEIIeTKa, TUITHl XUMUYIECKIX peaknuii (OKUCIUTEIHHO-
BOCCTaHOBHUTEINbHBIC, IK30- U SHJOTEPMHUECKUE, PEAKIINH HOHHOTO OOMEHa),
PacTBOP, FICKTPOJIUTHI, HEIJICKTPOJIUTHI, SJIEKTPOIUTUYCCKAS TUCCOIIUAITHS,
OKHCIIATENb, BOCCTAHOBHUTENh, CKOPOCTh XUMHUECKON PEaKINH, XHUMHUYECKOE
paBHOBecCHE), TEOPUH ¥ 3aKOHBI (TEOPHS] XUMHUYECKOTO CTPOCHUS
oprannyeckux BemectB A.M. byTneposa, Teopus 31eKTpOAUTHIECKON
Juccouuanuu, nepuoanueckuii 3akon .M. Menneneesa, 3akOH COXpaHEHUS
MAaccChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUHN S3bIK XUMUH, (DAKTOIOTHUECKUE
CBEJICHHS O CBOMCTBAX, COCTaBE, MOJYyUYCHHH U 0€30M1aCHOM UCIIOIb30BAHUU
BaXHEHUIIIUX HEOPTaHUYCCKUX M OPraHUYECKUX BEIUIECTB B OBITY U
MIPaKTHUYECKOH JIeATEIbHOCTH Y€JI0BEKa,

- YMETb BBISBJIATH XapaKTePHbIE MPU3HAKHA U B3aUMOCBSI3b H3yYEHHBIX
MOHSATUH, MPUMEHSITh COOTBETCTBYIOIIME MOHITHS [TPH OIIMCAHUU CTPOCHUS
Y CBOWMCTB HEOPTaHWYECKNX M OPTaHUYECKUX BEIIECTB U UX MIPEBPAICHHN;
BBISBIIATH B3aUMOCBSI3b XUMHUYCCKUX 3HAHUN C TIOHATHIMH H
MPEJICTABJICHUSIMU IPYTHX €CTECTBEHHOHAYUYHBIX MIPEJIMETOR;

- YMETh UCIOJIb30BaTh HAUMECHOBAHMS XUMHUECKUX COCIUHEHHI
MEXIYHAPOJTHOTO CO03a TEOPETUIECKON U MPUKIIATHOW XUMHU U
TPUBHAJILHBIC HA3BAHUS BAKHEUIIIMX BEIIECTB (3TUIICH, alleTUIICH, TJIULICPHUH,
(deHon, popmanblierua, YKCycHas KHCIO0Ta, TIHUIIWH, yrapHbId ras,
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- BBIABJIATH IPUYHUHHO-CIICACTBECHHBIC CBA3U U
AKTYAJIM3UPOBATh 3aavy, BbIABUTATh TUIIOTE3Y €€

pelIeHus, HaXOAUTh aprYMEHTHI JIJISl T0Ka3aTEIbCTBA CBOUX
YTBEPXKACHUH, 33/1aBaTh apaMeTpPhbl U KPUTEPUH PEIICHUS;

- AHAJTM3UPOBATH TOIYUYEHHBIE B XO€ PEIICHUS 331291
pe3ynbTaThl, KpUTUYECKH OIIEHUBATh UX JOCTOBEPHOCTD,
IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCJIOBUSIX;

- YMETh IEPEHOCUTH 3HAHUS B [I03HABATEIIbHYIO 1
MPAKTUYECKYI0 001aCTH KU3HEAESITEIbHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX
o0Jacrei;

- BBIABHUI'aTb HOBBIC UACH, IIPCJIaratb OpUrnHajJbHbIC
MOAXOMABI Y PELICHUS,

- CHOCOOHOCTH UX MCIIOJIb30BaHMS B [I03HABATEIBHON U
COLIMAJIBHON IPAKTUKE

YTJIEKUCIIBII a3, aMMHaK, ralieHasl U3BeCTh, HEralleHasl U3BECTh, INThEBAs
coJla U IPYTHX), COCTABIATH (POPMYJIBI HEOPTAHUIECKUX U OPTaHMYECKHX
BEIIECTB, YPAaBHCHUSI XUMHUYECKIX PEaKHid, OOBSICHATh UX CMBICT,
MOATBEPKAATh XapaKTEPHbIE XUMUYECKUE CBOMCTBA BELIECTB
COOTBETCTBYIOILUMHU SKCIIEPUMEHTAMU U 3alIUCAMH YPABHEHUN XUMHUYECKUX
peaxumii;

- YMETh YCTAHABIMBATH NPUHA/JICKHOCTh U3YUEHHBIX HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB K OMPEAEICHHBIM KJIacCaM U IpynaM COeIUHEHUN,
XapaKTepU30BaTh UX COCTAB U BaKHEHIIINE CBOMCTBA; ONPEAEIATH BUIbI
XUMUYECKUX CBs3eH (KOBaJICHTHAs!, MOHHASI, METAUTHUECKasl, BOJOPOIHAs),
TUTIBI KPUCTAJUTMYECKUX PEIIETOK BEIIECTB; KIACCH(PHUIINPOBATH XUMUIECKHIE
peakuuuy;

- c(opMHPOBaTh MPEJICTABIICHUS: O MaTEPUAILHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSIX U MMO3HABAEMOCTH SIBJICHUI MPUPOBI; O MECTE U 3HAYEHUU
XUMHH B CHCTEME €CTECTBEHHBIX HaYK U €€ POJH B 00ECIICYCHUN
YCTOWYHMBOTO Pa3BUTHS YEIOBEUECTBA: B PEHICHUH MTPOOIEM DKOJIOTHIECKOA,
SHEPTeTHYECKON Y MHUIIEBOH 0€30MTaCHOCTH, B Pa3BUTUN MEIUIINHBL,
CO3/IaHNW HOBBIX MaT€pPHAIIOB, HOBBIX HCTOYHHUKOB YHEPTHH, B 00ECIICYCHUN
PalMOHATBHOTO MTPUPOAOTIONB30BaHMSA, B POPMUPOBAHUN MUPOBO33PEHUS U
o0IIel KyJIbTypBl YEIOBEKA, & TAKIKE SKOJIOTHIECKH 000CHOBAHHOTO
OTHOLIEHUS K CBOEMY 370POBBIO U MIPUPOIHOU Cpene;

- BJI3JIETh CUCTEMOM XUMUYECKUX 3HAHUM, KOTOpask BKIIIOYAET:
OCHOBOIIOJIAraroIiye NOHATHUS (JIOTIOTHUTENBHO K CUCTEME TTOHSATHHA
0a30BOT0 YPOBHS) - U30TOITBI, OCHOBHOE U BO30YKIIEHHOE COCTOSIHHE aTOMa,
ruOpHAM3AINsS ATOMHBIX opouTaiei, xumudeckas cBsa3b ("TF " u ", kpaTHBIE
CBSI3H1), MOJISIpHasi KOHIIEHTPAIIHs, CTPYKTYpHast popMyJia, H30MepHs
(cTpykxTypHasi, reoMmeTprudecKas (IUC-TPAHC-U30MEPHSI ), TUITBI XUMUYECKUX
peaknuii (roMo- U TeTepPOTreHHbIe, 00paTUMBbIE U HEOOpATHMEIE ), PACTBOPHI
(MCTUHHBIE, TUCTIEPCHBIE CUCTEMBI), KPUCTAJUIOTUPATHI, CTETIEHb
JMICCOIIMAINH, SJICKTPOJIHN3, KPEKHHT, PH(OPMHHT); TEOPUHU U 3aKOHBI,
3aKOHOMEPHOCTH, MUPOBO33PEHUECKUE 3HAHNUSA, JICKALIUE B OCHOBE
MIOHUMAaHUS IPUUYUHHOCTH U CHCTEMHOCTH XMMHUYECKUX SIBJICHUH,
COBpEMEHHBIE TPECTABIEHHS O CTPOCHUH BEIIECTBA HA AaTOMHOM,
MOJIEKYJISIPHOM U HaJIMOJIEKYJIAPHOM YPOBHSIX; IPEJCTABICHUS O
MEXaHM3MaX XUMUYECKUX PEeaKIMi, TEPMOIUHAMUUECKUX U KHHETHUECKUX
3aKOHOMEPHOCTSAX MX MPOTEKaHHS, O XUMHYECKOM PaBHOBECHH, TUCTIEPCHBIX




cucTeMax, (paKkToIOrHyecKnue CBEICHNS O CBOMCTBAX, COCTaBE, MOMYICHHH U
0€30IacHOM MCIIOJIb30BaHUN BayKHEHIITNX HEOPTaHUUECKUX M OPraHUYeCKUX
BEIIECTB B OBITY M IPAKTUYECKOU ACATEILHOCTH

- c(opMHUpPOBaTh NMPEJCTABICHUS: O MAaTEPHUAIbHOM EIUHCTBE MHPAa,
3aKOHOMEPHOCTSIX Y [TI03HABAEMOCTH SIBJICHUI IIPUPOABI; O MECTE U 3HAUYCHUU
XHMUU B CUCTEME €CTECTBEHHBIX HAYK U €€ POJIH B 00eCIIeUeHUH
YCTOMYHMBOTO Pa3BUTHS YEIOBEUECTBA: B PELICHUH IIPOOJIEM IKOJIOTUIECKOIA,
9HEPTreTUYECKON M MUILEBON 0€30IaCHOCTH, B Pa3BUTHH MEIULMHEL,
CO3JIaHUH HOBBIX MaTepHAaJIOB, HOBBIX HCTOYHUKOB SHEPTUH, B 00ECIICUCHUH
PalMOHATIBHOTOTIPUPOAOIOIB30BaHMS, B (JOPMUPOBAHUN MUPOBO33PEHUS U
o01el KyIbTyphl 4EI0BEKa, & TAKXKE SKOJIOTHIECKH 000CHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3/I0pPOBBIO U TIPUPOIHOM cpesie;

- BJIAJIETh CUCTEMOM XUMUYECKUX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraloIIe NOHATHA (IOTIOJIHUTENBHO K CUCTEME MTOHATHH
0a30BOT0 YPOBHS) - U30TOITbI, OCHOBHOE U BO30YKIIEHHOE COCTOSIHHE aTOMa,
ruOpHUAN3AIUs AaTOMHBIX opOuTaineii, xummudeckas cBs3b ("0 " u "", kpaTHbIC
CBSI31), MOJISIpHAsI KOHLIEHTPALKsA, CTPYKTYpHask GopMyiia, H30MEPHs
(cTpykTypHas, TeoMeTprudeckast (IUC-TPaHC-N30MEPHS ), TUITBI XUMUYECKUX
peaknuii (roMo- ¥ TeTepOoreHHbIe, 00paTHUMbIe U HEOOPaTHUMEIE), PACTBOPHI
(MCTUHHBIE, TUCTIEPCHBIE CHCTEMBI), KPHCTAIUIOTUAPATHI, CTCTIEHb
JUCCOLMALNH, 3JIEKTPOIIN3, KPEKHHT, PU(OPMHHT); TEOPUHU U 3aKOHBI,
3aKOHOMEPHOCTH, MUPOBO33pEHYECKIE 3HAHNU, JIEXKAIIUE B OCHOBE
NOHUMAaHUS IPUYUHHOCTH M CUCTEMHOCTH XHMUYECKUX SIBICHUH,
COBpPEMEHHbIE NTPECTABICHHUS O CTPOCHHUHU BEILIECTBA HA aTOMHOM,
MOJIEKYJISIPHOM M HAJIMOJIEKYJISIPHOM YPOBHSIX; TIPEACTAaBICHHS O
MeXaHM3MaxX XUMHYECKUX PEAKIUH, TEPMOJUHAMUYECKIX 1 KHHETHYECKHX
3aKOHOMEPHOCTSIX UX TPOTEKAHUS, O XUMHUYECKOM PaBHOBECHH, IUCTIEPCHBIX
cucremMax, (pakToJIOrHuecKue CBeICHUs O CBOWCTBAX, COCTaBe, MOIYYCHUH U
0€30MacHOM HCIIOJIb30BaHUN BaKHEHIITNX HEOPTaHUUECKUX M OPraHUYECKUX
BEIIECTB B OBITY M MIPAKTUYECKON JICATEIbHOCTH YeJI0BEKa; OOIIMX HAyUHBIX
MPUHLMIAX XMMUYECKOT0 MPOU3BOACTBA (HA MPUMEPE IPOU3BOACTBA CEPHOM
KHCJIOTBI, aMMHAaKa, METaHOJIa, IEpepadOTKU HEDTH);

- YMETh MPOBOJIUTH PAcUEThl 0 XUMUYECKUM (popMysiaM U ypaBHEHHSIM
XUMUYECKHX PEaKLUH ¢ UCIIONb30BaHuEM (PU3NIECKUX BEJIMYHUH (MACCHI,
00beMa razoB, KOJIMUECTBA BEIIECTBA), XapaKTEPU3YIOLINX BELIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUETHI 110 HAXOXKACHUI0 XUMHUYECKON




(hopMyJIbl BEIIIECTBA; pacueThl Macchl (00beMa, KOJHUECTBA BEILICCTRA)
MIPOJYKTa PEAKIIMH, €CIIM OJTHO U3 UCXOIHBIX BEIICCTB JaHO B BHJIC PaCTBOpA
C ONPEACIEHHON MacCOBOM J0JIE paCTBOPEHHOIO BELIECTBA UJIN JJAHO B
n30BITKE (MMEET IPUMECH ); PacdeThl MACCOBOM MIIM 0OBEMHOMN JOTTH BBIXOa
MIPOYKTa PEAKIIHH; PacueThl TETUTOBOTO A deKTa peakiuii, 00beMHBIX
OTHOIIICHUH Ta30B;

- YMETb BBISBJISITH XapaKTepPHbBIE MPU3HAKHA U B3aUMOCBS3b H3yUEHHBIX
MIOHSTHNA, TPUMEHSITH COOTBETCTBYIOIIUE TIOHSATHS IIPH OMTUCAHUN CTPOCHHUS
U CBOWMCTB HEOPTaHUYECKUX M OPTaHUYCCKUX BEIECTB M UX MPEBPAICHU;
BBISIBJISITh B3aMMOCBSI3b XUMUUECKUX 3HAHUN C TIOHATHSIMH U
MIPEICTaBICHUSIMH JAPYTUX IPEIMETOB sl 60Iee 0CO3HAHHOTO TOHNMAaHUS U
O6T)51CH€HI/ISI CYIIHOCTH MAaTCpUaJIbHOI0 CAMHCTBA MUPaA; UCIIOJIL30BATh
CHUCTEMHbBIC XUMHNYCCKUEC 3HAHUA IJIA O6’bﬂCH€HI/I$I 1 MIPOTrHO3UPOBAHUSA
SIBIICHUH, IMEIOINX €CTECTBEHHOHAYUHYIO PUPOY;

- YMETh UCIOIB30BaTh HANMEHOBAHHS XUMHUECKUX COCTNHEHHI
MEKIYHApOJIHOT'O COI03a TEOPETUYECKON U MPUKIATHON XUMHUU U
TPUBHAIHHBIC HA3BaHUS BEIIECTB, OTHOCAIINXCS K M3yUYEHHBIM KiIaccaM
OpPTaHWYECKUX U HEOPTAaHMUECKUX COeTNHEHUIT; NCIIOIB30BaTh XUMHUIECKYIO
CHUMBOJIMKY JUISI COCTaBICHUST (POPMYJT HEOPTaHUYECKUX BEIIECTB,
MOJIEKYJIAPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX)
(hopMyIT OpraHUYECKUX BEMIECTB; COCTABIATh YPAaBHEHUS XUMHUIECKHIX
peaK]_[I/Iﬁ 1 paCKpbIBATH UX CYHIHOCTL: OKHCINUTCIIbHO-BOCCTAHOBUTCIIBHBIX
peaxIuii TOCPeCTBOM COCTABIICHHUS JIEKTPOHHOTO OanaHca dTHX peaKIInii;
peakuuii HOHHOTO 0OMEHa ITyTeM COCTaBIICHHsSI UX TOJHBIX U COKPAIIEHHBIX
WOHHBIX YpaBHEHUI; peaKkiuii THAPOIN3a, peaKIui KOMITIEKCOOOpa30BaHUs
(Ha mpuUMepe THIPOKCOKOMILIEKCOB IIMHKA U aTIOMHUHUSA); TOATBEPKIAThH
XapaKTCPHBIC XUMUYCCKUEC CBOMCTBa BCIIECTB COOTBETCTBYIOIIUMU
AKCIIEPUMEHTAMH | 3aIACAMU YPABHEHUN XUMUYECKUX PEaAKIHIA;

- YMETh KJIACCU(PHUIIUPOBATH HEOPraHUUECKUE U OPTaHWYECKHE BEIECTBa U
XUMHUYCCKHUE p€aKIU, CAaMOCTOATECIBHO BI)I6I/IpaTB OCHOBaHHA U KPUTCPUU
JUTS KITACCU(UKAIIY N3Y9aeMbIX XUMAYECKHUX 00BEKTOB; XapaKTepPH30BaTh
COCTaB M BaKHEHIIINE CBOMCTBA BEIIECTB, IPUHAIIEKAIINX K ONPEIeICHHBIM
KJIaccaM | TpyNIaM COeIUHEHUH (TIPOCThIC BEMIECTBA, OKCHIBI, THIPOKCHIHI,
COJIH; YTJIEBOJOPOIBI, IPOCThIC IPUPHI, CTUPTHI, (PEHOIBI, ATTBIACTHIHI,
KETOHBI, KAPOOHOBBIE KHCIIOTHI, CIIOKHBIE 3(DUPBI, JKUPBI, YTIEBOJIbI, aMUHBI,
AMHWHOKHMCJIOTHI, 66J'IKI/I); IPUMCHSATH 3HAaHUA O COCTAaBC 1 CBOMCTBax BCIICCTB




OK 02. Mcnonb30Bath
COBPEMEHHBIE CPE/ICTBA
MIOWCKA, aHAIIN3a 1
UHTEPIIpETAUH
nHGOpMAITUH U
UHQOPMaIIOHHEIE
TEXHOJIOTHH JIJIS
BBITIOJTHEHHMS 33124
npodeccnoHaIbHOM
JeSITeTbHOCTH;

B 061acTH IEHHOCTH HAYYHOTI'0 MO3HAHUSA:

- ¢chOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM
MIPaKTHKH,

OCHOBaHHOI'O Ha JIUAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

- COBEpLICHCTBOBAHUE SI3bIKOBOI U UNTATENbCKOM
KYJIBTYPHI KaK CPEACTBA B3aUMOACHCTBUS MEXIY JIFOABMHI
Y TIO3HAHUS MUPA;

- OCO3HaHWE IIEHHOCTH HAyYHO! JesITeTbHOCTH,
TOTOBHOCTB OCYIIICCTBIISITh IPOCKTHYIO U
HCCIIEA0BATENBCKYIO NIEATETHFHOCTh HHIUBUTYAIbHO U B
TpyIIIe;

OBJajieHue YHUBEPCAJIbHBIMH YUeOHBIMH
MO3HABATEJbHBIMHU A€HCTBUSIMH:

B) pabota ¢ uHdopMarmei:

- BJIaZICTh HABbIKAMH ITOJIyUeHUs! MH(pOpMaILIUU U3
HMCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSTEIEHO
OCYITIECTBIIATH TIOUCK, aHATIN3, CUCTEMATU3AIIAIO U
HMHTEPIIPETALMIO HHPOPMAIIMK PA3IMIHBIX BUIOB U (HOpM
MIPEACTABICHNUS,

JUIS1 SKCIIEPUMEHTAIBHOM POBEPKU TUIIOTE3 OTHOCUTEIIEHO
3aKOHOMEPHOCTEN MPOTEKaHU XUMHUYECKUX PEAKINM U IPOTHO3UPOBAHUS
BO3MO>KHOCTEH UX OCYIIECTBICHHUS;

- YMETh MOATBEPXKAATh HA KOHKPETHBIX IIPUMEPAX XapaKTep 3aBUCUMOCTH
PEAaKIMOHHON CIIOCOOHOCTH OPraHUYECKUX COETUHEHUM OT KPaTHOCTH U
trna KoBaneHTHOM cBsi3u ("T " u ""), B3aUMHOTO BIUSIHKSL ATOMOB U TPYIIIT
aTOMOB B MOJIEKYJIaX; a TAKXKe OT 0OCOOEHHOCTEN peanu3aluy pa3InyHbIX
MEXaHU3MOB IIPOTEKAHUs PEaKLnii;

- YMETh XapaKTepU30BaTh 3JICKTPOHHOE CTPOCHHUE aTOMOB (B OCHOBHOM U
BO30Y)KJICHHOM COCTOSIHUM) ¥ HIOHOB XMMHUYECKHX JIEMEHTOB | - 4 meproaoB
ITepuonuueckoii cuctemsl JI.J11. MenzeneeBa u UX BaJIeHTHbIE BO3MOKHOCTH,
ucronb3ys nousatus "'s", "p", "d-anexTpoHHBIE" OpOUTANHN, SHEPTETHUCCKHE
YPOBHU; OOBSACHITH 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMHUECKUX
3JIEMEHTOB U 00pa3yeMbIX HMU COEIMHEHUH 110 IEPUOaM U TPYIIaM;

- YMETh IDIAHUPOBATD U BBIIIOJHATH XUMUYECKHUH SKCIIEPUMEHT
(TmpeBpaleHus OpraHuIeCcKruX BEIIECTB IIPH HATPEBAHUH, TTOTYICHUE
STUJICHA U U3YYEHUE €T0 CBOMCTB, KAUECTBEHHBIC PEAKIINU HA aJIbJICTHIbI,
KpaxMaJj, YKCYCHYIO KUCJIOTY; ICHATypalysi OCJIKOB IIPHU HArpEeBaHUH,
[BETHBIC PEAKIINH OEITKOB; IPOBOIUTH PEAKIIMH HOHHOTO OOMeHa,
OMPEACIIATh CPEY BOJIHBIX PACTBOPOB, KAYECTBEHHBIC PEAKIIMH Ha CYJbdat-,
KapOOHAT- ¥ XJIOPH/I-AaHUOHBI, Ha KATUOH aMMOHHSI; PEIIaTh
SKCIIEPUMEHTANbHEIE 3a/1a4n 1o TeMaM "MeTtamel" u "Hemeramner") B
COOTBETCTBHH C TIPABUIIAMU TEXHUKH OE30TACHOCTH TIPU OOpaIleHu! ¢
BEIIIECTBAMU U JJAOOPATOPHBIM 000PYI0BAHUEM; IIPEICTABIATH PE3YJIbTATHI
XUMHUECKOT0 IKCIIEPUMEHTA B (JOPME 3aMKUCH YPABHEHHI COOTBETCTBYIOIINX
peakuuit 1 GOpMyIMPOBaTH BBIBOABI HA OCHOBE 3THX PE3YJHTATOB;

- YMETh aHAIM3UPOBATh XUMHUECKYIO MH(POPMAIIHIO, TIOIYyYaeMYyIO U3
Pa3HbIX UCTOYHHUKOB (CPEICTB MaccoBOl nH(OpMaluu, ceth HTEpHET 1
JApyrue);

- BIIQJIETh OCHOBHBIMH METOJaMH HAyYHOTO TTO3HAHHS BEIIECTB U
XUMHYECKUX SIBIIEHUH (HabI0eHre, N3MEPEHNe, SKCTIEPHMEHT,
MOJICTTUPOBAHUE);

- YMETh ITPOBOANTH PACUETHI 10 XUMUYECKUM (DOpMYyIiaM U YpaBHEHUSM
XUMHUYECKUX PEaKIUi ¢ UCIOIb30BaHHEM (DU3MUYCSCKUX BEIMUMH,




- CO3JIaBaTh TEKCTHI B PA3IMYHBIX (OpMaTax ¢ y4eTOM
Ha3Ha4YCHHS WH(OPMAIUH U TISJICBOM ayAUTOPUH, BHIOHpas
ONTUMANTBHYIO (hOPMY TIPEJICTABIICHUS ¥ BU3YATH3AIIHH;

- OIICHUBATH JIOCTOBEPHOCTb, JISTHTUMHOCTh HH(OpMAIIny,
€€ COOTBETCTBHE MPABOBBIM U MOPATbHO-3THICCKUM
HOpMaM;

- UCTIOJIb30BaTh CPECTBA MH(DOPMAIIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJOTHI B pEIICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OPTaHU3aIMOHHBIX
3aJ1a4 ¢ COOIFOICHUEM TPeOOBaHUI SPTOHOMUKH, TCXHHUKH;
0e301acHOCTH, TUTHEHBI, PeCypcocOepeKeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(DOPMAIIMOHHOMN 0€301aCHOCTH;
- BJIQJICTh HABBIKAMH PACIIO3HABAHUS U 3aIUThI
nH(popMaIuu, THHOPMAITMOHHONW OE301TacHOCTH
JINYHOCTH;

- TOTOBHOCTh K CaMOPa3BHUTHIO, CAMOCTOSTECIBHOCTH H
CaMOONPEICIICHUIO;

-OBJIAJICHAE  HABbIKAMU  Y4eOHO-HCCIIC0BATEIbCKOM,
MPOEKTHOM U COLIMAIBHOMN AESITEIbHOCTH;

3CTETHYECKOT0 BOCITUTAHUS:

- TOTOBHOCTh K CAMOBBIPaXCHHIO B Pa3HBIX BUIAX
HCKYCCTBA, CTPEMIICHHE TPOSIBIISITh KaYeCTBA TBOPUYCCKOM
JINYHOCTH;

OBlajieHHe YHUBEPCATbHBIMUA YU€OHBIMHU
MO03HABATEILHBIMU JICHCTBUSIMH:

0) 0a30BBIEC UCCHENOBATENLCKIE NCHCTBUSL.

- CITIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSTEIILHOMY TIOUCKY
METOJIOB PEIICHHS MPAKTUUCCKUX 337124, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

- OBJIaJICHUE BUJIAMU JICATEIILHOCTH T10 MOJYYSHHIO HOBOTO
3HAHUS, €r0 MHTEPIPETALINH, PEOOPA30BAHUIO U
MPUMEHEHHUIO B Pa3INYHBIX YUCOHBIX CHUTYAIUSIX, B TOM
YHCJIE TIPY CO3/IaHUM YUeOHBIX U COLIMAIBHBIX ITPOSKTOB;
B) pabora ¢ uHdopmaImei:

- BIIQJICTh HABBIKAMH TTOJTyYeHUs! HHpOpMAaIuy U3
VMCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSTEIEHO

XapaKTepHU3YIOIINX BEIIeCTBA C KOMINYECTBEHHONW CTOPOHBI: MacChl, 00beMa
(HOpMalTbHBIC YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; UCTIOIH30BATh
CUCTEMHBIC XUMHUCCKUE 3HAHUS JUISI IPUHSTUS PEIICHHUIH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIlHsX, CBA3AHHBIX C BEIIECTBAMH M UX TPHUMEHEHUEM




OCYIIECTBIISITh TIOUCK, aHAITN3, CHCTEMAaTH3AIIUI0 U
MHTEPIPETALNIO0 HHPOPMAIIMK PA3INIHBIX BUJOB U (hOpM
MPEICTaBJICHUS;

OBJajicHUe YHHBEPCATbHBIMU PETYISTHBHBIMU
EWCTBUSAMMU:

a) caMOOpraHu3alIus:

- CAMOCTOSITEIILHO OCYIIECTRIISATh MIO3HABATEIBHYIO
NeSITENBHOCTD, BBISIBIISATE MMPOOJIEMBI, CTABHTH U
(hopMyITMpOBaTH COOCTBEHHBIC 3aJ1a4K B 00pa30BaTeIbHOMN
JICSATSIILHOCTH M JKU3HECHHBIX CUTYaIUsX;

OK 04. DddekruBHo
B3aUMOJCHCTBOBATh u
paboTaTh B KOJUICKTUBE H
KOMaHJIE;

OgiafeHue yHUBEPCAIbLHBIMA KOMMYHHUKATHBHBIMHI
JAeHCTBHAMM:

COBMECTHASA AeATeJbHOCTh:

- IOHUMATh 1 UCII0JIb30BaTh IPCUMYILIECTBA KOMaHI[HOﬁ )41
WHAUBUAYaJIbHON paboThl;

- IpUHUMATh LCJIN COBMECTHOM JACATCIBHOCTH,
OpPraHU30BbIBATh U KOOPAUHUPOBATH JEHUCTBUSA 110 €€
JOCTHKEHUIO: COCTABIISATh IUIAH NEUCTBUN, PACIPEICIAT
POJIH C Y4eTOM MHEHHUI YUaCTHUKOB 00CYKAaTh
pe3yAbTaThl COBMECTHOM PabOTHI;

- KOOPIAMHHUPOBATH U BBIIIOJIHSATH Pa0OTy B YCIOBHSX
peanbHOro, BUPTYajIbHOTO U KOMOMHUPOBAaHHOTO
B3aMMO/ICUCTBHUS;

- OCYUWCCTBJIATH MMO3SUTUBHOEC CTPATECIrNUCCKOC ITOBEACHHUC B
Pa3IMYHBIX CUTYalUsIX, IPOSBIATh TBOPUECTBO U
BOOOpaxeHue, ObITh HHUITUATHBHBIM.

OBianeHue yHUBEPCAJIBLHBIMYU PeryJsITHBHBIMHA
JAeHCTBHAMM:

- IpUHATHE ce0sl U APYTHUX JIOACH:

- IPUHUMATh MOTHUBBI M apIyMEHThI IPYTUX JIIOJEH IIPU
aHaJIn3e Pe3yabTaTOB AEATEIBHOCTH;

- IPU3HAaBaTh CBOE MPABO M IIPABO APYTHUX JIOAEH Ha
OIITNOKH;

- pPa3BUBATh CIIOCOOHOCTH TIOHUMATh MU C TIO3UIHH
JPYTOro YeJI0BEKa.

- BJIaZICHUE OCHOBHBIMHM METOAaMHU HAayYHOT'O MIO3HAHMUS, HCIOJIb3YEMBIMH B
XVMUU: HaOIIOEHUEM, OITUCAHUEM, U3MEPEHHUEM, SKCTIEPIMEHTOM; YMEHHE
00pabaThIBaTh, OOBSICHATE PE3YJIbTATH IPOBEJCHHBIX OMBITOB U JeaTh
BBIBOJIbI; TOTOBHOCTD M CIIOCOOHOCTH IIPUMEHSTh METO/IbI IO3HAHUS IIPU
pelIeHNH PaKTUYEeCKUX 3ajay;

- BIIaJICHHE MIPaBUJIAMU TEXHUKHU 0€30MaCHOCTH MPU UCTIOIB30BAaHUHU
XUMHUYECKHUX BEIECTB;




OK 07. ConeticTBOBaTH
COXPAHCHUIO OKPYKAOIIEH
CpeIbl,
pecypcocOepekeHuto,

3¢ peKTHBHO ACHCTBOBATH B
YpPE3BBIYAMHBIX CUTYAITHIX.

006;1acTH YIKOJIOTHYECKOr0 BOCTIUTAHMS:

- chopMHUPOBAHHOCTD IKOJIOTHIECKON KYIBTYPHI,
TMOHUMaHUE BIUSHUS COIUATbHO-3KOHOMHUYCCKHUX
MPOIIECCOB HA COCTOSIHUE MPUPOTHON M COIUAIILHOM
CpeIbl, 0CO3HAHME TII00ATHHOTO XapaKTepa IKOJIOTHISCKAX
mpo0Jem;

- IJTAHUPOBAHUE U OCYIIECTBICHUE NCHCTBUN B
OKpY’KaroLlel cpelie Ha OCHOBE 3HAHMUSI LIeJIEH yCTOMYMBOrO
pa3BUTHS YEJIOBEUECTRA;

AKTUBHOE HETIPUITHUE ACUCTBUN, IPUHOCAILIUX BpPE
OKpY>Karolleu cpeje;

- YMEHHE IPOTrHO3UPOBATh HeOIaronpusITHEIC
AKOJIOTHYECKUE TTOCISIACTBHUS IPEITPUHUMAEMBIX
JIEHCTBUM, IPEIOTBPAILATD UX;

- pacUIMpPEHHE ONBITA AEATENBHOCTU HKOJIOTHUECKOU
HaIpaBJICHHOCTH;

- OBJIQJICHUE HaBBIKAMU yUeOHO-UCCIIEI0BATEILCKOMH,
MPOEKTHON U COLIMAIBHOM 1€ TENBHOCTD.

- BJIaJICHHE OCHOBHBIMH METOJIaMH HAYYHOTO TTO3HAHUS, UCTIOJIB3YEMBIMU B
XUMHH: HAOJIIOJICHUEM, OTIMCAHUEM, U3MEPCHHUEM, SKCIIEPUMEHTOM; YMEHHUE
00pabaThIBaTh, OOBICHATH PE3YJIBTATHI IPOBEICHHBIX OMBITOB U JCIATh
BBIBOJIBI; TOTOBHOCTE M CIIOCOOHOCTE IIPUMEHSITh METOBI ITO3HAHUS TTPH
pEIICHUH MPaKTHISCKUX 3a11ad;

- BJIQJICHHUC TIPABUJIAMH TEXHUKH 0€30MMaCHOCTU NIPU UCTIOIH30BAHUN
XUMHUYCCKUX BEIICCTR;

- BJIAJIETh CUCTEMOM XUMHUYCCKHUX 3HAHUN, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIOIINE OHATHUS (XUMUYCCKHIA DIIEMEHT, aTOM, dJICKTPOHHAS
00oJ104Ka aToMma, s-, P-, d-3JeKTPOHHBIE OPOUTATIM ATOMOB, HOH, MOJIEKYIa,
BAJICHTHOCTB, 3JICKTPOOTPHUIIATEILHOCTD, CTETICHb OKUCIICHHUS, XHMHISCKAast
CBsI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00BEM, YTIICPOIHBINA CKEJIET,
(yHKIMOHANBHAS TPYIIIA, paluKall, H30MEpHsl, U30MEPbI, TOMOJIOTHYECKHUI
P, TOMOJIOTH, YTIIEBOIOPO/BI, KHCIOPO/I- U a30TCOAEPIKAIINE COSTUHEHMS,
OHMOJIOTHYECKN aKTUBHBIE BEIIECTBA (YTIEBOIBL, )KUPHI, OCIKHU ), MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, BLICOKOMOJICKYJ/ISIPHBIC COCIUHEHUS,
KpUCTAIDIMYECKas PEIIeTKa, TUITHl XUMUIECKIX pPeaknuii (OKUCIUTEIHHO-
BOCCTaHOBHUTEINbHBIC, IK30- U SHIOTEPMHUECKUE, PEaKIIN HOHHOTO OOMEHa),
PacTBOP, FICKTPOJIUTHI, HEIJICKTPOJIUTHI, SJIEKTPOIUTHYCCKAS TUCCOIIUAITHS,
OKHCJIUTEJb, BOCCTAHOBHUTEb, CKOPOCTh XUMHUCCKOUN PEAKITUK, XUMHYECKOE
paBHOBecCHE), TEOPUH ¥ 3aKOHBI (TEOPHS] XUMHUYECKOTO CTPOCHUS
opraHuyeckux Beriects A.M. ByTiiepoBa, Teopus 3JIEKTPOTUTHYECKOM
Jccouuanuu, nepuoanueckuii 3akon .M. Menneneesa, 3akOH COXpaHEHUS
MAaccChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUHN S3bIK XUMHUH, (DaKTOJIOTHYECKUE
CBEJICHHS O CBOHCTBAX, COCTABE, MOJyYEHHH U 0€301TaCHOM UCTIOIh30BAHUU
BOKHEHIIINX HEOPTaHWYECKUX U OPTaHMYECKHUX BEIIECTB B OBITY U
MPAKTHYECKON JCSATEILHOCTH YEIOBEKA;

- YMETb BBISBJISTH XapaKTePHbIE MPU3HAKHA U B3aUMOCBS3b H3yUEHHBIX
HOHSITPIfI, IMPUMECHATHh COOTBETCTBYIOIIUEC IMOHATUA IIPU OMMUCAHUUN CTPOCHUA
Y CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BEIECTB U UX NIPEBPALICHH;
BBISBIIATH B3aUMOCBSI3b XUMHUYCCKUX 3HAHUN C TIOHATHIMH H
MIPEICTaBICHUSMH JIPYTUX €CTECTBEHHOHAYYHBIX TIPEIMETOB;

- YMETh UCIIOJIb30BATh HAMMECHOBAHUA XUMHNYCCKHUX COG)II/IHGHI/Iﬁ
MEXIYHAPOJHOTO CO03a TEOPETUIESCKON U MPUKIIATHOW XUMHU U
TPUBHAJLHBIC HA3BaHUS BAXKHEUIIINX BEIIECTB (ITUIICH, alleTUIICH, TIUIICPUH,
(deHon, popmanbliern, YKCycHas KHCII0Ta, TIHIIWH, yrapHbId ras,




TIK 5.1. BeimonHATh
THTHEHUYECKHUE BUIBI
MaHHUKIOpA.

TIK 5.2. BeimonmHsaTh
YXKHUBAIOIITUE BUIBI
MaHHUKIOpa

TIK 5.3. BuImmosHsATh
CaHUTapHO-
SMUAECMHUOJIOTHUYECKUE
TpeOoBaHUs pH
MIPEI0CTABIICHUH
MAaHUKIOPHBIX YCITYT.

IIK 4.3. BeinoiaHsaTh
NPOCTHIE U CI0KHBIE BUBI
OKPAIINBaHMS BOJIOC C
Y4ETOM 3a1poca KINEHTA.
[IK 4.4. Pa3pabatbiBath 1
BBITIOJTHSTH KIIACCHYECKUE H

YIJIEKUCIIBIHM a3, aMMHaK, raiieHasi U3BeCTb, HeraleHas U3BeCThb, IUThEeBas
coJla U IPYTHX), COCTABIATH (POPMYJIBI HEOPTAHUIECKUX U OPTaHMYECKHX
BEIIECTB, YPABHCHUSI XUMHUYECKIX PEaKHid, OOBACHITH UX CMBICI;
MIOJATBEPKIATh XapaKTEPHbIE XUMUUECKUE CBOMCTBA BEIIECTB
COOTBETCTBYIOIINMH SKCIEPUMEHTAMHU U 3aMUCSIMU YPAaBHEHUH XMMUYECKUX
peaxumii;

- YMETh YCTaHABINBATh IPUHAAJIECKHOCTh U3YUYEHHBIX HEOPIAHUYECKUX U
OpPraHMYECKHUX BELIECTB K ONPEJEICHHBIM KlaccaM U IPyIIaM COEANHEHHUH,
XapaKTepr30BaTh UX COCTaB U BaKHEHILINE CBOWCTBA; ONPEACIATh BHIbI
XUMUYECKUX CBs3eH (KOBaJICHTHAs!, MOHHASI, METAUTHUECKasl, BOAOPOIHAs),
THUIIBI KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KIAaCCU(UINPOBATh XUMUIECKHE
peaKum;

- BJIAJIETh CUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraloIIe NOHATHA (IOTIOJIHUTENBHO K CUCTEME MTOHATHH
0a30BOT0 YPOBHS) - U30TOITbI, OCHOBHOE U BO30YKIIEHHOE COCTOSIHHE aTOMa,
ruOpHUAN3AIUs AaTOMHBIX opOuTaineii, xummudeckas cBs3b ("0 " u "", kpaTHbIC
CBSI31), MOJISIpHAsI KOHLIEHTPALMsA, CTPYKTYpHasi GopMyia, H30MEPHS
(cTpykTypHas, TeoMeTprudeckast (IUC-TPaHC-N30MEPHS ), TUITBI XUMUYECKUX
peaknuii (roMo- ¥ TeTepOoreHHbIe, 00paTHUMbIe U HEOOPaTHUMEIE), PACTBOPHI
(MCTUHHBIE, TUCTIEPCHBIE CHCTEMBI ), KPUCTAJUIOTUAPATHI, CTETICHb
JUCCOLMALNH, 3JIEKTPOIIN3, KPEKHHT, PU(OPMHHT); TEOPUHU U 3aKOHBI,
3aKOHOMEPHOCTH, MUPOBO33pEHYECKIE 3HAHNU, JIEXKAIIUE B OCHOBE
NOHUMAaHUS IPUYUHHOCTH M CUCTEMHOCTH XHMUYECKUX SIBICHUH,
COBpPEMEHHbIE NTPECTABICHHUS O CTPOCHHUHU BEILIECTBA HA aTOMHOM,
MOJIEKYJISIPHOM M HAJIMOJIEKYJISIPHOM YPOBHSIX; IIPEACTABICHHS O
MeXaHM3MaxX XUMHYECKUX PEAKIUH, TEPMOJUHAMUYECKIX 1 KHHETHYECKHX
3aKOHOMEPHOCTSIX UX TPOTEKAHUS, O XUMHUYECKOM PaBHOBECHH, IUCTIEPCHBIX
cucremMax, (pakToJIOrHuecKue CBeICHUs O CBOWCTBAX, COCTaBe, MOIYYCHUH U
0€30I1acHOM UCIIOJIb30BAaHUN BAKHEHIITMX HEOPTAHMUYECKUX M OPTaHUUECKHX
BEIIECTB B OBITY M MIPAKTUYECKON JICATEIbHOCTH YeJI0BEKa; OOIIMX HAyUHBIX
MPUHLMIAX XMMUYECKOT0 MPOU3BOACTBA (HA MPUMEPE IPOU3BOACTBA CEPHOM
KHCJIOTBI, aMMHAaKa, METaHOJIa, IEpepadOTKU HEDTH);

- YMETh HCIOJIH30BATh HANMEHOBAHUSI XUMHUECKUX COETMHEHUH
MEXTyHapOIHOI'O COI03a TEOPETUUYECKOM U MPUKIATHON XUMUH U
TPUBUAJIbHBIC HA3BAHUS BELIECTB, OTHOCSIIUXCS K H3yYEHHBIM KJlaccaM
OpPraHUYECKUX M HEOPTaHMIECKUX COCJTMHEHUIT; NCTIOJIb30BATh XUMUYECKYIO




COBpEMEHHBIE,
KOMMEPYECKHUE YKIAIKU U
MPUYECKHU Ha BOJIOCAX
Pa3IMYHON JITTUHBI
Pa3IMYHBIMA
HHCTPYMEHTaMU U
TEXHUKAMH.

IIK 4.5. MonenmupoBaTh
MPUYECKHU PA3TUYHOTO
Ha3HAUCHHUS Ha BOJIOCAX
Pa3IMYHON JIJTUHBI C

IIPUMEHEHUEM YKPALLIEHUN U

MTOCTU>KEPHBIX U3JEIUH C
Y4€TOM TE€HACHIUN MOJBI.

CUMBOJIMKY [UIl COCTaBJICHUS (OPMYJI HEOPIraHUYECKUX BEILECTB,
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX)
(hopMyIT OpraHUYECKUX BEIECTB; COCTABIATH YPABHEHUS XUMUYECKUX
pPEAKIUil U PaCKPBIBATH UX CYIIHOCTB: OKHUCINUTEIEHO-BOCCTAHOBUTEIBHBIX
peaKuuii MOCPEeICTBOM COCTABJICHUS JIEKTPOHHOI0 OaaHca 3TUX peakLuil;
peaxuii HFOHHOTO 0OMeHa MyTeM COCTaBJICHHsI X MOJHBIX M COKpPAIEHHBIX
MOHHBIX ypaBHEHUI; peakiuii THAPOIN3a, peaknii KOMIIEKCOOOpa3oBaHUs
(Ha npuMepe rUIPOKCOKOMIICKCOB [IMHKA U aJJFOMHUHUS); HOATBEP)KAATh
XapaKTepHbIE XUMUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHU
3KCIIEPUMEHTAaMU U 3alHUCAMHU YPaBHEHUH XUMUYECKUX PEAKIIHIL;

- yMETh COOJII0AaTh IPABUIA HKOJIOTMUYECKH LIETIeCO00Pa3HOrO IIOBEACHUS B
OBITY U TPYJIOBOY JACSATEIHLHOCTH B LICSX COXPAHEHUS CBOETO 37I0POBbS U
OKpY>Karollleil MpUPOAHON CpeJibl; YUUTHIBATh OACHOCTh BO3/IEMCTBUA HA
JKUBBIE OPTaHU3MBI OIIPEIEICHHBIX BEIECTB, IOHMMasl CMBICIT TIOKa3aTeNs
NpeAesbHON AOMYCTUMONW KOHLEHTPALUHY;

- YMETb IIPOTHO3UPOBATh, AaHATU3UPOBATh U OLIEHUBATH C NIO3ULIUN
AKOJIOTHYECKOW OE30MMaCHOCTH TIOCIEACTBHUS OBITOBOW 1 TPOM3BOICTBEHHON
NeSITeIbHOCTH YeJIOBEKa, CBA3aHHOU ¢ TiepepaboTKON BEIIECTB;
HCIIOJIB30BATh MMOJYUCHHBIC 3HAHUSA OJId NPUHATHA T'PaMOTHBIX pCHICHI/Iﬁ
po0JIeM B CUTYyalMsIX, CBSI3aHHBIX C XMMUCH;

- YMETb OCO3HABATh OMACHOCTH BO3JIEMICTBHS HA JKUBBIE OPTaHU3MBI
OMPEACIICHHBIX BEHICCTB, IOHMMAasA CMBICJI ITIOKa3aTCIId HpeHeHBHOﬁ
IlOHyCTHMOfI KOHUOCHTpaluuu, U MOSACHATh Ha IIpUMEpax CII0COOBI
YMEHBIIEHUS U MPEIOTBPAIIECHUS X BPEIHOI0 BO3/ICHCTBHS Ha OPraHU3M
YeJloBeKa.

- YMETh KJIACCU(PHUIIMPOBATH HEOPraHUYECKUE U OPTaHWYECKHE BEIECTBa 1
XUMHUYCCKHUE p€aKIU, CAaMOCTOATECIBHO BI)I6I/IpaTB OCHOBaHHA U KPUTCPUU
JUIs KITacCU(PUKALNU U3Y4aeMbIX XUMHUUECKUX 00BEKTOB; XapaKTepPH30BaTh
COCTaB M BaKHEHIIME CBOMCTBA BEILIECTB, IPUHAICKAIUX K OMPEJAEIEHHBIM
KJIaccaM Y TPYIINaM COeAMHEHUH (MTPOCThIE BEIIECTBA, OKCUIBI, THAPOKCHIBI,
COJIM; YTJIEBOJIOPOBI, IPOCTHIE A3PHUPHI, CIIUPTHI, PEHOIIBI, adbJIETUABI,
KETOHBI, KAPOOHOBBIE KHUCIIOTHI, CIIOKHBIE 3()HPBI, KUPbI, YTIECBOAbI, aMHUHBI,
AMHWHOKHCJIOTHI, GCHKI/I); IIPUMEHSATH 3HAHUA O COCTAaBE U CBOMCTBAX BCUICCTB
JUTSL 9KCIIEPUMEHTAJIBHOM TPOBEPKHU TUIIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEN MPOTEKaHU XUMHUYECKUX PEAKIUM U TIPOTHO3UPOBAHUS
BO3MO>KHOCTEH X OCYIIECTBJICHHUS;




pODNDE

o

= oo~

11.
12.
13.
14.
15.
16.
17.

0.

IIpumepHBbIe TeMbI MOHOJIOTHYECKUX BBICTYIICHHI (JOKIAT0B)

IIpesenTanus «Kakum gomkeH ObITh HACTOSIIHA MPOGECCHOHAT?)

Joxuaz ¢ aneKTpoHHOM mpe3eHTanueit, scce «Mos Oyaymast mpodeccus
buotexHonorus u reHHas HHXKeHepusi — TexHoJoruu X XI Beka.

HanoTtexHonorus kak IpUOPUTETHOE HATIPABICHNUE PAa3BUTHS HAYKU U IIPOU3BOJICTBA B
Poccuiickoit denepanuu.

OxpaHa OKpy>KaloMIel Cpebl 0T XUMHYECKOTO 3arpsi3HeHns. KomnyecTBeHHbIE XapaKTePUCTUKN
3arpsI3HEHUS OKPYXKAKOIIEeH CpeIbl.

PeHTreHoBckoe U3IIyuyeHUE U ero UCIONb30BAHNE B TEXHUKE U METUIIMHE.

3amuTa 030HOBOTO 3KpaHa OT XUMHUIECKOTO 3arpsS3HEHUSI.

PactBops! Bokpyr Hac. THIBI pacTBOPOB.

CepHast KUCIIOTa — «XJIeO XUMHUYECKOHN MPOMBIIIIIICHHOCTH.

I'pyOoanciepcHbIe CHCTEMBI, HX KTacCU(UKAIUS ¥ UCIOIB30BaHME B MPO(eCcCHOHATBHON
JIeSITeIbHOCTH.

AMopdHbIe BellecTBa B IPUPOE, TEXHUKE, OBITY.

MuHepansl ¥ TOpHBIE TTIOPOIBI KAK OCHOBA JTUTOCQEPHI.

Bona kak peareHT u cpeia Al XUMAYECKOTO TpoIiecca.

Hcnonp3oBaHne MUHEPATBHBIX KUCIOT HA MPEANPUATHIX PA3IAIHOTO MPOQHIIS.
IloBapeHHas cob Kak XUMHUECKOE ChIPbE.

Kopposus meTamioB 1 crmocoOb! 3alIUTH OT KOPPO3UH.

XuMHsl yTIIeBOIOPOJHOTO CHIPBs U MOs Oy mymast mpodeccust

Ilepeuyenb MeponpusiTHi
(B cOOTBETCTBHE C KaJICHIAPEM MMaMATHBIX 1 3HAMEHATENbHBIX AAT)

1.08. 02. 1834 — 02. 02. 1907 rr.- sxu3ub u aesrenbHocTsh .M. Menaeneena

2.19.02. 1859 — 02 .10. 1927 rr. — u3Hb U AesTeabHOCTh, CBaHTa AppeHuyca

3.31.07. 1800 — 23.09 1882 - »xu3Hb u gestensHOCTh Opuapuxa Bénepa

4.26.08 1743 - 8.05 1794 — xu3Hb u nesrenbHOCTh JlaByasbe AnTyaH Jlopan

5.25.08 1812 - 18.02 1880 - >xu3Hb U gesrenbHOCTs 3uHrHA Hukomas Hukonaesnya
6.15.09.1828 - 17.08.1886 — »xu3Hb u nestenbHOCTh byTiiepoBa Anekcanapa MuxaiinoBnda
7.19.11. 1711 — 15 .04 1765 rr.- )xu3Hb U nedarelibHocTh Muxanna Bacunsesuua JJomoHOCOBA



2. OGBEM OBIIIEOBPA30OBATEJBLHOM JUCHUILIMHBI U BUJAbI YYEBHOMN PABOTHI

Bupn yueoHoil1 paGoThI

O0BLeM B yacax

O0beM 00pa3oBaTeIbHOM MPOrPaMMBbI THCIHIITMHBI 144

B T.4.

OcHoOBHOe coiep:KaHue 144

BT. U..

TEOPETUYECKOE O0YUCHHE 50
B T.4. TPO(eCCHOHATLHO-OPUEHTHPOBAHHOE CO/IepIKaHNe 8

MPAKTHYECKUE 3aHATH 54
B T.4. IPO(ECCUOHATLHO-OPUSHTHPOBAHHOE COICPIKaHUE 22

nabopaTopHbIE 3aHATUS 30
B T.4. MPO(eCCHOHATLHO-OPUEHTHPOBAHHOE CO/IEPIKaHNe 12

KonTpoabnas padora 10




2.2. TemaTMUeCKUiA NNaH U coaepiKaHne AUCLUUNAUHDI

HaumeHoBaHue | CoaepikaHue yuebHoro matepmana (ocHoBHoe U npodeccMoHaNbHO-OPUEHTUPOBaAHHOE), NabopaTopHble | O6bem | Popmupyemblie
pa3aenos u Tem M NpaKTUYECKUE 3aHATUA, NPUKNAAHON MOAY/b 4yacos KomneTeHuuun
1 2 3 4
OcHoOBHOe coaepXKaHue 102
Paspgen 1. OcHOBbI CTPOEHUA BeLLecTBa 8
Tema 1.1. OcHoBHOe coaepiKaHue 6 OK 01
CTpoeHue TeopeTtuueckoe obyyeHue 4
aTomos CoBpemeHHas MoAe b CTPOEHMA aTOMA. DNIEKTPOHHAA KOHPUrypaums atoma. Knaccudumkauma Xummyeckux
XUMUHECKNX 3N1eMEeHTOB (s-, p-, d-an1emeHTbl). BaneHTHble 31EKTPOHbI. BaNeHTHOCTb. INEeKTPOHHAA NPUPOAA XMMUYECKOWM 2
S/IEMEHTOB U CBA3U. DNEKTPOOTPULATENIbHOCTb.
fipnpoaa 5 KoBaneHTHasn cBA3b, ee Pa3sHOBUAHOCTU M MeXaHU3Mbl 06pa3oBaHUA (0OMEHHbI U LOHOPHO-
XMMUHECKOM aKUEenTopHbIN). MoHHas cBA3b. MeTannnyeckas cBAsb. BogopoaHasa cBA3b. MexXMoneKkynsapHble
cBAKn B3aMMoeincTeuA. 2
MN30Tonbl, OCHOBHOE M BO3bYKAEHHOE COCTOSIHME aTOMa, TMbpuan3aums aTOMHbIX opbuTanen.
MpakTUyeckmne 3aHATUA 2
PelleHMe NpaKTUYECKMX 3aaHNIT HA COCTaB/IeHUE 3NEKTPOHHO-Tpadryecknx popmyn snemeHTos 1-4
nep1Moaos.
PelweHune 3a4aHUI1 Ha UCMOIb30BAHNE XMMUYECKOWM CUMBOJIMKM U Ha3BaHUIM COEAMHEHUI MO HOMEHKNAType 5
MeXAYHapOAHOro Coo3a TEOPETUYECKOM N NPUKNALHON XMMUKN U TPUBMAbHBIX HA3BAaHWUI ANSA COCTAaBAEHMUA
XMMMYECKMX GOPMY ABYXaTOMHbIX COeaMHEHUI (OKCMA0B, cyNbdUA0B, TMAPUAO0B U T.M.) U APYIMX
HeopraHWMYeCcKUx CoegMHEHUI OTAE/IbHbIX K1acCoB.
Tema 1.2. OcHOBHOe coaepKaHue 2 OK 01
Mepuogunuecknin | TeopeTuyeckoe obyueHune OK 02

3aKOH M Tabaunua

n PaKTU4YEeCKUe 3aHATUA




.

MeHpeneesa

MNepunopgmueckasa cnctema xummnveckux anementoB [.N. MeHgeneesa. Pusnyecknii cmoica NMepuoanyeckoro
3akoHa .M. MeHaeneeBa. 3aKOHOMEPHOCTU U3MEHEHWUA CBOMCTB XMMMUYECKUX 3/1EMEHTOB, 06pasyembix
UMW NPOCTbIX N CNOXHbIX BELLECTB B COOTBETCTBUM C MOJIOXKEHMEM XMMUYECKOTO 3/1IeMEHTa B
MNepurogmyeckon cucteme. MmMpoBo33peHUYECKoe M HaydyHoe 3Ha4veHue lNMepunoauyeckoro 3akoHa A.U.
MeHgeneesa. NporHosbl .M. MeHaeneesa. OTKpbITME HOBbIX XMMUYECKMX 3/1EMEHTOB.

PeleHMe NpaKTUKO-OPUEHTUPOBAHHbBIX TEOPETUYECKUX 3a4aHUIM HA XapaKTePMU3aLUMIO XMMUYECKUX
anemeHToB «MeTanandyeckune / HemeTanIMYecKkmMe CBOMCTBA, 3/1EeKTPOOTPULATENBHOCTb U CPOACTBO K
3/IEKTPOHY XMMUYECKUX 31EMEHTOB B COOTBETCTBUE C UX 3/IEKTPOHHbLIM CTPOEHUEM U NONOKEHNEM B
nepuoamMyecKkon cucteme Xmmmudeckux anemenTos A.1. Mengeneesa».

Paspgen 2. Xumunyeckue peakuum

12

Tema 2.1. Tunbl
XUMUNYECKUX
peakumm

OcHOBHOEe coaepXKaHue

TeopeTuueckoe obyyeHume

Knaccudumkauma n TMnbl XMMUYECKUX PEaKLMIA C yH4acTUEM HEOPraHMYecKkunx selecTts. KonyecTBeHHble
OTHOLWEHUA B XUMUU. OCHOBHbIE KO/IMYECTBEHHbIE 3aKOHbI B XMMUU U pPacyeTbl N0 YPaBHEHUAM XMMUYECKUX
peakumit. Monb KaKk eanMHMLA KOAnYecTea BelecTsa. MonsapHas macca. 3aKOHbl COXpaHEeHWs Macchbl 1
3Hepruun. 3aKoH ABoragapo. MonapHbIt 06bem rasos. OTHOCUTEIbHAsA NAIOTHOCTb ra3os.

PeaKumu KOMNNEKCO06pa3oBaHMsA C y4acTMEM HEOPraHUYECKMX BELWEeCTB (Ha npumepe
rMOPOKCOKOMMIEKCOB LMHKA M aNtOMUHUSA).

n PaKTU4YECKUe 3aHATUA

CocTaBneHue ypaBHEHUIN pPeakunii cCoeaMHEHMUSA, Pa3NoKeHUsA, 3amelleHns, obmeHa. YpaBHEHMA peakunit
ropeHuns, MIOHHOIro 06MeHa, OKUCIEHMA-BOCCTAHOBNEHUA.

PacyeT KONMYECTBEHHbIX XapaKTEPUCTUK UCXOAHbIX BELLECTB M NPOAYKTOB peakumn. Pacuet
KOJIMYECTBEHHbIX XapaKTePUCTUK NPOAYKTA peaKLMn COeaNHEHMSA, ECIN OA4HO U3 BELLECTB AaHO B U3bbITKe
n/MNn copepRnUT NpUumecu. PacyeT MaccoBoi an 06bEMHOM 40NN BbIXOAA NPOAYKTA PeaKLMM coeanHeHnn
OT TEOPETUYECKN BO3MOXKHOr0. PacueT 06beMHbIX OTHOLWEHKI ra3oB. PacueT macchl (06bem, KonmyecTso
BELLECTBA) NPOAYKTA PeaKLMn, ecn O4HO U3 BELLEeCTB AaHO B BUAE PacTBOpa C onpene/ieHHOM MaccoBOM
[lONe PacTBOPEHHOro BELLECTBa.

OK 01




ypaBHeHMﬂ OKMCNEHMA-BOCCTAHOBAEHUA. CTeneHb OKUcneHna. OKUCANTENb U BOCCTAHOBUTED.
OKUCANTENbHO-BOCCTAHOBUTENbHbIE peakunn B npupoge, nponssoaCcTBEHHbIX nNpoueccax n

XU13HeaeATeIbHOCTU OpraHn3moB. OKUCINTENIbHO-BOCCTAHOBUTE/IbHbIN NoTeHUMan cpeapl. CoctaBneHme u 2
YypaBHUBaHME OKUC/IUTENIbHO-BOCCTAHOBUTE/IbHbIX PEAKLMIA METOA0M 3/IEKTPOHHOro 6anaHca. TunuyHble
HeopraHMYeCKNe OKUCIUTENN U BOCCTAHOBUTENWU. INEKTPOIN3 PAaCTBOPOB M PaACNIaBOB CONEN.
Tema 2.2. OcHoBHOe copepXKaHue OKO01
dneKTponmTnyecka | Teopetnueckoe obyueHue 2
A guccoumauma u - (Teopmsa sneKTPONUTUYECKON gMccoumaumn. Peakumm noHHoro oomeHa. CoctaBnaeHue peakumin MIOHHOTo
WOHHbIN 06MeH 0bMeHa nyTem COCTaB/IEHMA UX NOJHbIX U COKPALLEHHbIX MOHHbIX YPaBHEHWA. 5
Maponns conenn. 3HaueHue rmaponmsa B buonornyecknx obmeHHbIx npoueccax. NpumeHeHne rmgponmsa B
NPOMbILLIEHHOCTW.
NaboparopHble 3aHATUA 2
NabopaTopHas paboTa «Peakuuun ruaponnsar.
NccnepoBaHme cpeapbl pacTBOpoB conen, 06pa3oBaHHbIX CUAbHBIMKU U CNabbiMy NPOTOANUTAMM, U UX 2
peaKLnit C pacTBOpamm Lenoun n kapboHaTa HaTpua. CocTaBneHUe peakLmin TMapoam3a cone.
KoHTpoabHas
CTpoeHune BewecTBa U XMUMMUUYECKUE peaKkumu. 2
pabota Nel
Paspen 3. CTpoeHue 1 CBOMCTBA HEOPraHMUYECKUX BeLLecTB 24
Tema 3.1. OcHOBHOe coaepKaHue OK 01
Knaccnébukauma, | Teopetuueckoe obyuyeHune OK 02
HOMeHKnaTypa U  |[IpeameT HeopraHM4YecKom Xmmumn. Bsammocsasb HeopraHn4eckux sewecTs. Knaccudumkaums
CTpoeHne HeopraHM4yecKknx BellecTts. MpocTbie U cNoXHbie BelecTBa. OCHOBHbIE KNacCbl C/I0XKHbIX BelllecTs (OKcuabl,
HEOPraHU4YeckUX  |rpapokcuabl, KUCNOTbl, con). HomeHKnaTypa 1 Ha3BaHUEe HEOPraHUYECKUX BELLLECTB UCXOAA U3 UX
BellecTs XMMUYecKol GopMy /bl UNMN COCTaBAEHME XMMUYECKON GOPMY/Ibl UICXOAA U3 HAa3BAHMA BELLECTBA MO 2

MEXKAYHapOAHOW MU TPUBMANbHON HOMEHKNATYpe.
MexxMoneKkynspHble B3anmoaenctema. Kpuctannormapatbl. ArperaTHble COCTOSIHMA BELLECTBA.
Kpuctannuueckme n amopdHble BelecTa. TUMbl KPUCTANIUYECKUX PELLETOK (AaTOMHas, MOJIeKyAsipHan,




WMOHHaA, MeTannmyeckas). 3aBMCMMOCTb GU3NYECKNX CBOMCTB BELLLECTBA OT TUNA KPUCTANINYECKOM peLLeTKM.
MpWYnHBI MHOroobpasma BeLecTs.

CoBpeMeHHble NpeacTaBAeHNA O CTPOEHUM TBEPAbIX, XKUAKUX U ra3006pa3HbIX BewecTs. Muaxue
KpUCTannbl.

MpakTuyeckmne 3aHATUA

PeweHue 3a4a4 Ha pacyeT MaccoBoM A0 (MacCbl) XMMUYECKOTO 3/IeMeHTa (coeaMHeHMA) B MONeKye
(cmecn).

PelweHne npakTUYECKMX 3aA4aHNI NO KNacCUdUKaLMKU, HOMEHKNATYPE N XUMUYECKUM popmMmynam
HEeopraHMYeCcKnxX BELECTB Pa3/INUYHbIX KNaccoB (Ha3blBaTb M COCTaBAATb GOPMYbl XMMUUYECKUX BELLECTB,
onpeaenaTb NPUHaANEXHOCTb K Knaccy).

NCTOYHUKM Xnummnyeckon nHbopmaumnm (HaydyHasa n yuebHo-Hay4yHan nnTepaTypa, cpeacTsa MaccoBoM
nHbopmauum, cetb HTepHET u gpyrme). Monck HGOpPMaLMM NO HA3BaAHUAM, NAEHTUDMKATOPaM,
CTPYKTYPHbIM hOopmyiam.

Tema 3.2. dusnko-
XMMUYecKkue
cBoOMCTBa
HEeopraHMYecKnx
BELLecTB

OcHoBHOe copgepxxaHue

12

TeopeTuueckoe obyyeHue

MeTannbl. O6wue pusnyYeckme 1 Xmmuyeckmne cBocTea metannos. Cnocobbl NoNyyYeHus. 3HauyeHne
METaNI0B U HEMETA/IZIOB B NPUPOAE U KU3HEeAeaTeNIbHOCTU YeloBEKa M OpraHn3moB. Koppo3ma meTannos:
BUAbI KOPPO3MM, CNOCOObI 3aLLMUTLI METANIZIOB OT KOPPO3UMU.

HemeTannbl. Obwme dpm3myeckme n xummyeckme CBOMCTBA HeMeTaaN0B. TunuyHble cBOMCTBA MeTannos |Y—
YIl rpynn. Knaccudukauma n HomeHKkNaTypa coeamMHeHNn HemeTannos. KpyroBopoTbl 6MOreHHbIX

3/1EMEHTOB B NpUpose.

X“MUYecKme CBOMCTBA OCHOBHbIX KN1aCCOB HEOPraHUYECKUX BellecTs (OKCMA0B, TMAPOKCMA0B, KUC/OT,
conen n Ap.). 3aKOHOMEPHOCTN B U3MEHEHUWN CBOMCTB NPOCTbIX BELLECTB, BOAOPOAHbIX COeAUHEHWN,
BbICLLMX OKCUA0B U TMAPOKCUO0B.

n PaKTU4YEeCKUe 3aHATUA

OKO01
OK 02




CocTtasneHue ypaBHeHm‘& XUMUYECKUX peaKu,Mﬁ C ydactnem npocCTbiX U CNOXKHbIX HEOPraHNYECKUX BELLECTB!

OKCUA0B METAN/IOB, HEMETANNO0B N aMPOTEPHbIX SN1EMEHTOB; HEOPraHNYECKUX KUCAOT, OCHOBAHUI U 2
aMdOTEPHbIX TMAPOKCUAO0B, HEOPraHUYECKUX COMEN, XapaKTepM3YHLLMX UX CBOMCTBA.
PelweHMe NpaKTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKUX 3a4aHUIMA HAa CBOMCTBA U NOAYYEHME HEOPTraHNYECKUX 5
BeLLecTB.
NabopaTopHbie 3aHATUA 2
NabopaTtopHan paboTa «CBoOICTBA METANNIOB U HEMETAJIJIOBY.
UccnepoBaHmne GU3NYECKMX U XMMUYECKUX CBOMNCTB METaNNI0B M HEMETANN0B. PelleHune 5
3KCNePUMEHTANbHbIX 33434 NO CBOMCTBAM XMMMUYECKMM CBOMCTBAM META/I/IOB U HEMETANI0B, NO
pacno3HaBaHUIO U NONYYEHUIO COEANHEHUI METaNN0B U HEMETANNOB.
Tema 3.3. OcHoOBHOEe coaepXKaHue OK 01
MpounssoacTso TeopeTuueckoe obyyeHue 2 OK 02
HEOpraHW4Yecknx |06wume NnpeacTaBieHMA O NPOMbILIEHHbIX CNocobax NoNyYeHUA XMMUYECKMX BELLECTB (Ha npumepe
BeuwecTs. NpoOu3BOACTBA aMMMaKa, CEPHOM KNCNOThI).
3HayeHue u YepHaa v uBeTHaa metannyprua. NpakTnyeckoe npMMeHeHue 3/IeKTpPoAM3a ANA NONYYEHUA LLENOUHbIX, 2
npUMeHeHNE B LWeNOYHO3eMe/IbHbIX METANN0B N aNtOMUHUA. CTEKIO U CUANKATHAA NPOMBbILINEHHOCTb.
bbITy 1 Ha Mpobnema 0Tx040B M NOHBOYHbBIX NPOAYKTOB.
npounssBoACTBE MpakTuyeckune 3aHATUA 2
PelueHMe NpaKTUKO-OPUEHTUPOBAHHDIX 3a4aHNI O POAM HEOPFaHUYECKOM XMMUKN B PA3BUTUN MeLULMHDI,
C034aHMM HOBbIX MaTepPKNasoB (B CTPOUTENLCTBE U AP. OTPACAAX MPOMbILLIJIEHHOCTUN), HOBbIX UCTOYHUKOB 5
sHeprun (anbTepHATMBHbIE UCTOYHMKUN SHEPTUM) B PELLEHUN NPOHAEM SKOTIOTMYECKOM, SHEPreTUYECKON U
nuuLeBoi 6esonacHoCTy.
KoHTponbHan .
CBoKCTBa HEOPraHMYeCKNX BeL,ecTB. 2
pa6orta Ne 2
Paspen 4. CTpoeHue 1 CBOUCTBA OPraHUYECKUX BelecTs 28
OcHoOBHOe cogepXKaHue 4 OK 01




Tema 4.1.
Knaccnoumkaums,
CTpoeHue u
HOMeHKNaTypa
OpraHnYyecKknx
BeLLecTs

TeopeTuyeckoe 06yqe|-me

MpeameT opraHMYecKon XMMnmn. B3anmocBAsb HEOPraHNUYECKUX N OPraHUYECKMX BELLLECTB.

XnMuyeckoe CTpoeHue Kak nopaaok coeguHeHMa aTOMOB B MOJIEKY/1e COr/TaCcHO MX BasIeHTHOCTU. OCHOBHble
NONIOXKEHWNS TEOPUN XMMUYECKOTO CTPOEHUA OpraHMYeCcKnx coeanHennii A.M. bytnepoBa. YrnepoaHbii
CKeneT opraHn4Yeckom monekynbl. MoneKkynapHble U CTPYKTYPHble (pa3BepHYTble, COKPaLLEHHbIE)
XMmmyeckme popmynbl. 3aBUCUMOCTb CBOMCTB BELLECTB OT XMMUYECKOTO CTPOEHUS MOEKYN. M3omepua m
n3omepbl (CTPYKTYpPHas, reometTpuyeckan (Umnc-tpaHc-uaomepus). KpaTHOCTb XMMMUYECKOM CBA3M.

MoHATHE 0 PpyHKUMOHaNbHOM rpynne. MpuHUMUNbI KnaccuprKauum opraHNYeCcKUX coeanuHeHUNn.
MeayHapoaHan HOMEHKNaTypa U NPUHLMNbI HOMEHKNATYPbl OPraHNYeCKUX COeANHEHUN.

n PaKTU4YECKUe 3aHATUA

HomeHKnaTypa opraHM4ecknx coeaMHeHNN OTAENbHbIX KNAacCOB (HaCbIWeHHbIE, HEHACbILEHHbIE U
apomaTMyecKkue yrnesoaopoabl, CMpTbl, GeHONbI, anbaernabl, KETOHbI, KAPOOHOBbLIE KMCNOTbI U Ap.)
CocTaBneHue NoHbIX U COKPALLEHHbIX CTPYKTYPHbIX GOPMY/1 OpraHMYECKMX BELLECTB OTAE/bHbIX KN1accoB,
MCMONb3yA UX HAa3BaHUA NO CUCTEMATUYECKON HOMEHKNaType. PacueTbl npocTenwen popmynbl
OpraHMYeCcKom MONEKY/Ibl, UCXOAA U3 3EMEHTHOrMO coCcTaBa (B %).

Tema 4.2.
CsoicTBa
OpraHU4yeckux
coeanHeHn"

OcHoOBHOe coaepXKaHue

14

TeopeTuueckoe obyyeHue

10

dPU3NKO-XMMMYECKME CBOMCTBA OPraHUYEeCKUX CoeaMHEHUI OTAENbHbIX KNaccoB (0cobeHHOoCTH
KNaccuduKaLmm n HOMEHKNATYpPbl BHYTPU KNacca; roMoIOrMYeckuii paa n obuias popmyna; usomepums;
dU3NYECKMEe CBOMCTBA; XMMMYECKME CBOMCTBA; CNOCODObI NO/Iy4eHuns):

— npeaenbHble yrneBogopoabl. FopeHne metaHa Kak OAUH M3 OCHOBHbIX UCTOYHUKOB Tenaa B
NPOMbILWEHHOCTU 1 bbITy. CBOMCTBA NPUPOAHBIX YI/1IEBOAOPOA0B, HAXOXKAEHNE B NPUPOAE U NPUMEHEHUE
a/IKaHOB;

— HernpegenbHble U apoMaTUYeckue yriesoopoapl. [lonmmepunsauma aTuneHa Kak OCHOBHOe HarnpasaeHue
€ro Ucno/sb3oBaHuA. lopeHne aueTnneHa Kak MCTOYHUK BbICOKOTEMMNEPaTypHOro NaaMmeHu ANA CBapPKU U
PE3KN MEeTaNNNOB,;

OK 01
OK 02




— KMcaopoacoaepralwme coegmHeHuna (cnupTbl U NpocTble 3¢upbl, GeHobl, anbaernabl U KETOHbI,
KapbOHOBbIE KMCNOTbI U X NPOU3BOAHbBIE). MpaKTUYECKOe NPUMEHEHWNE STUNEHTZIMKONA, TIULLEPUHA, 5
¢deHona. NMpumeHeHne dopmanbaermaa, auetanbaernaa, yKCycHom KMcaoTbl. Mblna Kak Con BbICLUMX
KapbOHOBbIX KMCNOT. Motowme CBOMCTBA MbINa;
— a3oTcoAepKaline coeanHeHUA (aMUHbI U aMUHOKUCNOTbI, 6enku). 2
Knaccnoumkauma n ocobeHHOCTN OpraHMYecknx peakunin. PeakumoHHble LeHTpbl. PaguKkanbl. 5
MepBOHaYanbHble MOHATUA O TUMAX U MEXaHU3MAX OPraHUYECKUX PeaKLni.
MpakTuyeckmne 3aHATUA 2
PelweHune Lenoyek npeBpaLeHnii Ha reHeTUYECKYHO CBA3b MeXKAY KNacCaMm OpraHUYeCKUX CoOeANHEHUI C
COCTaB/IEHMEM Ha3BaHWUN OPraHUYECKUX COeAUHEHUI MO TPUBMANBHON UAN MEXAYHAPOAHOM 5
CUCTEMATMYECKON HOMEHKNaType. PelleHne pacyeTHbIX 33434 NO YPaBHEHUAM peaKumii C y4acTem
OpraHU4yecKkux BeLLecTs.
NaboparopHble 3aHATUA 2
NabopaTopHana paboTa «lMonyyeHne sTuAEHa U U3y4YeHME ero CBOMCTBY.
MonyyeHne sTMNEHa U3 3TaHoNa B NabopaTopumn u nsyyeHme ero GU3NYECKUX U XMMUYECKUX CBOMCTB. 5
CocTaBneHue peakumi NnpucoeSnHEHUA U OKUCNEHMA Ha NpUMmepe 3TUNeHa. PelweHne pacyeTHbIX 3a4ad €
NCNo/sib30BaHMeM NAOTHOCTM Fa30B Mo BOAOPOAY U BO3AYXY.
Tema 4.3. OcHOBHOe coaepXaHue 8 OK 01
OpraHunyeckue TeopeTuueckoe obyyeHue 6 OK 02
BelecTsa B BroopraHuyeckme coeanHeHua. NpumeHeHne n ruonormdeckas posb yrnesogos. OKMCNEHME YIIeBOAOB —
KU3HEAEATENbHOC [ CTOYHMK SHEPTUM KUBbIX OpraHn3amoB. O61acTM NpMmeHeHMA aMMHOKKUCAOT. MpeBpaLyeHma 6enKoB NULLK 5
T YenoeekKa. B opraHmn3me. buonorunyeckmne GyHKUum 6enkos. buonornyeckne pyHKUMN 3KUPoB. Ponb opraHnyeckom
MpownssoacTBO U XUMWUU B peLlieHnn npobsiem nuuieBoi 6e3onacHoCTH.
npumeHeHne HyKnenHOoBbIe KMCNOTbI: COCTaB U cTpoeHne. CTpoeHue Hyk1eoTuaos. COCTaB HYK/NEUHOBbIX KMC/OT 5
OPraHN4YecKnx (AHK,PHK). Ponb HYKNENHOBbIX KMC/IOT B KM3HEAeATe/IbHOCTM OPraHM3MOB.
Mpon3BoACTBO OPraHNYECKMUX BELLECTB: MPOM3BOACTBO MeTaHONa, NnepepaboTka HedTu. MoNnMsTUNEH KaK 2




Beulecte B
NPOMbIWLUNEHHOCTU

KPYNHOTOHHAXHbIM NPOAYKT XMMUYECKOro Npon3BoACTBa. [pumeHeHMe 3TuneHa. Mpon3BoacTBo U
NPUMEHEHME KayyyKa U Pe3unHbI.

CUMHTETUYECKME M UCKYCCTBEHHbIE BOJIOKHA, UX CTPOEHME, CBOMCTBA. [paKTMYeCcKoe NCnob30BaHue
BO/IOKOH. CUHTETMYECKME NNEHKWN: U301AUMA AN5 NPOBOAOB, MeMOpaHbl 415 ONPEeCHEHUs BOAbI, 3aLWMUTHbIEe
NAIEHKM oA aBTOMObOUAEN, NNACTbIPU, XMPYpPruyeckne NoBA3KW. HoBble TEXHONOMMM AafbHENLIENO
COBEPLUEHCTBOBAHMA NOJIMMEPHbIX MaTepPMasos.

Ponb opraHMyYeckom xumuu B pelieHnm npobaem sHepretTuyecko 6e3onacHoOCTH, B pasBUTUN MeSULMHbI,
CO34aHMM HOBbIX MaTePNaNoB, HOBbIX UCTOYHUKOB SHEPTUN (aNbTEPHATMBHbBIE MCTOYHUKM SHEPTUN).

MpaKTnyeckune 3aHATUA 2
PelweHne NpakTUKO-OPUEHTUPOBAHHbIX 334aHMUM NO COCTABNEHUIO XMMUYECKUX PEAKLMIN, OTPaXKatoLwmx
XMMMYECKYH aKTUBHOCTb OPraHUYEeCKMUX COeAMHEHNIN B PA3/INYHbIX cpeaax (MpupogHbIX, Bronornyeckmx, 2
TEXHOTEHHbIX).
KoHTposabHanA .
CTpyKTypa 1 CBOMUCTBA OpraHMYeCKnUX BeLLecTB. 2
pabota Ne3
Paspen 5. KunHetnueckue n TepmogmMHaMmmyeckme 3aKOHOMEPHOCTU NPOTEKAHUA XMMUUYECKUX PeaKLUi 12
Tema 5.1. OcHoOBHOe coaepXKaHue OK 01
KunHeTnyeckue TeopeTtuyeckoe obyueHue 2 OK 02
3aKOHOMEPHOCTU  [Xymmyeckune peakumn. KnaccupuKkauma XuMmn4eckmnx peakuymi: no ¢asoBomy coctaBy (FroMoreHHble u
NPOTEKAHUA reTeporeHHble), Mo UCNO/Ib30BaHMIO KaTa/in3aTopa (KaTaJIMTUYeCcKne n HekaTauTUYeckue).
XUMUHECKUX CKOpOCTb peaKkuunm, ee 3aBUCUMOCTb OT Pa3/INYHbIX GAaKTOPOB: NPUPOAbI PEarnpyoLLNX BELLECTB,
peakuui KOHLLEHTPaLUMUKN pearvpyoLLmMx BeLLecTB, TemnepaTtypbl (npasuao BaHT-FTodda), nnowaamn peakumoHHoM 2
NOBEPXHOCTU, HANYMA KaTanmsaTopa. Ponb KaTanmsaTtopos B Npupoae 1 NpoMbILIEHHOM NMPOU3BOACTBE.
SHeprua akTMBaunn. AKTUBMPOBaHHbIM KomnneKc. Katannsatopbl U KaTanms. Ponb KaTann3aTtopos B
npupoae 1 NPoMbILLIEHHOM NPOU3BOACTBE.
NabopaTopHble 3aHATUA 2
MN3yyeHne 3aBUCMMOCTU CKOPOCTU XMMMUYECKON peaKLMN OT KOHLEHTPAL MK pearnpyrowmx BeLLecTs 1 5

TemnepaTtypbl.




JTabopaTopHasa paboTa Ha BbibOp:

1. NabopatopHana paboTta «OnpeaeneHme 3aBUCUMOCTU CKOPOCTU peaKLMM OT KOHLLEHTPALMU pearnpyroLLmnx
BewecTB». MiccnegoBaHme 3aBMCMMOCTU CKOPOCTU PeaKLUmMmM OT KOHUEHTpaumu. OnpegeneHme KOHCTaHTbI
CKOPOCTU peakLmm rpadmuyeckum MeTo4OM.

2. NabopaTtopHana paboTta «OnpegeneHme 3aBUCMMOCTU CKOPOCTU PEAKLUN OT TEMNEPATYPbI».
NccnepoBaHue 3aBMCMMOCTU CKOPOCTU PeaKLUmM OT TemnepaTypbl. PacyeT sSHEPrnmn akTMBALUKN PeakLuuu.
PelweHne NpaKTUKO-OPMEHTUPOBAHHbIX 3a4aHMI HA aHa N3 GAKTOPOB, BAMAIOLWMX HA U3MEHEHNE CKOPOCTU
XMMMUYECKOM peaKkuum.

Tema 5.2.
TepmognHamuyec
Kne
3aKOHOMEPHOCTHU
NpOTEeKaHMUA
XUMMUYECKUX
peakumi.
PasHoBecue
XUMMUYECKUX
peakumm

OcHOBHOEe coaepXKaHue

TeopeTtuueckoe obyyeHue

Knaccndumkauma xummyecknx peakumin: no tennosomy adpdeKTy (3K3oTepMuyeckme, sHA0TEPMUYECKME), NO
obpatumocTtu (0b6paTmbie M HeobpaTumble). Tennosble 3PPEKTbl XUMUYECKUX peakunin. Tepmoxmmmyeckme
ypasHeHMA. O6paTMMOCTb peakLmin. XMMMUYECKOe PaBHOBECKE M €r0 CMELLLEHWE NO4 AENCTBMEM PA3ANYHbIX
baKTOpOB (KOHLEHTPaAUMA peareHToB UAM NPOAYKTOB peaKkunun, aBneHune, TemnepaTtypa) 4na co3gaHumn
ONTMMAaNbHbIX YCA0BUIA NPOTEKAHMA XMMMUYECKNX NPOLLECCOB.

MoHATHE 06 3HTaNbNUK U SHTPONUK. dHeprua MMbbca. 3akoH lNecca n cneacTBUs U3 Hero. Posib cmelleHns
paBHOBECKA B TEXHONOMMYECKNX NPOLLeccax.

n PaKTU4YECKUe 3aHATUA

MpuHumn fle WaTtenbe. BansaHme pa3nnyHbix GaKTOPOB Ha U3SMEHEHME PAaBHOBECUA XMMNYECKUX PeaKLUiA.
3aKOH AEeNCTBYIOWMX MACC M KOHCTaHTa XMMMUYECKOro paBHOBECUs. PacyeTbl PpaBHOBECHbIX KOHLLEHTPaLUuiA
pearnpyoLLmMx BELLECTB U NPOAYKTOB peakumit. PacueTbl TennoBoro apdeKkta peakumm.

PelleHne NPaKTUKO-OPMEHTUPOBAHHbIX 334aHMI Ha NpMMeHeHWe npuHumMna fle-LLatenbe Ana HaxoxaeHus
HanpaBAEHMA CMeLLEHNA PAaBHOBECUA XMMMUYECKOWN peakLMm 1 aHann3 GpakTopos, BAUAIOWMX Ha CMELLLEHNe
XMMWYECKOTO PaBHOBECUA.

NabopaTopHbie 3aHATUA

NabopaTtopHan paboTa «M3yyeHne BAMAHMA Pa3NYHbIX PAaKTOPOB Ha CMELLEHNE XMMUYECKOTO
paBHOBECUAY.

OKO01
OK 02




NccnepoBaHme BAVAHMA U3MEHEHUA KOHUEHTPaLUMn BeLLecTB, peakuunm cpeapl n Temnepatypbl Ha
CMelleHne XMmmyeckoro pasHosecua. CpasHeHWe NOoNyYeHHbIX Pe3ynbTaToB C TeOpeTUYECKHU
NPOrHO3npyemMbiMmM Ha OCHoBe npuHumna fle LWaTenve.

KoHTponbHas .

CKOpPOCTb XMMMYECKOM peaKkumn 1 XMMMUYeCcKoe paBHoOBeCHe. 2
pa6orta Ne4
Paspen 6. AucnepcHble cucTembl 10
Tema 6.1. OcHoOBHOEe coaepXKaHue OK 01
duncnepcHole TeopeTuyeckoe obyyeHue 2 OK 02
CUCTEMBI U [uncnepcHble cuctembl. KonnongHble cuctembl. CTUHHbIE pacTBOPbI. OK 07
dakTopbl KX PacTBopeHue KaKk pU3nKo-xummdeckumin npouecc. Pactsopbl. Cnocobbl NpUroToB/ieHUs pacTBOPOB.
yCTOM4MBOCTH PactBopumocTb. MaccoBasa A0/1A pacTBOPEHHOrO BewecTsa. [peaenbHO 40oNyCTUMbIE KOHUEHTPALMK N UX

NCNo/Ib30BaHMeE B OLLEHKE 3KO/I0rMYeckoi 6esonacHoCTu. 5

Knaccnomkayma gucnepcHblx cuctem no coctaBy. CTpoeHue 1 GaKTopbl YCTOMUYMBOCTU AMUCAEPCHbIX CUCTEM.

Pacno3sHaBaHWe NCTUHHbIX PACTBOPOB, KONIOUAHbBIX PACTBOPOB U rpyboancnepcHbix cuctem. CTpoeHue

muuennsl. PaccensaHue cseta Nnpu NPOXoXAeHMN CBETOBOMO Ny4yKa Yyepes onTUYEeCKM HeEO4HOPOAHYIO cpeay

(apdekta Tunaans).

MpakTnyeckmne 3aHATUA 2

PelleHune 3a4a4 Ha NpUroToBAEHWE PACTBOPOB.

PeleHne NpakTUKO-OPMEHTUPOBAHHbIX PAaCYETHbIX 3a43aHNIM HA ANCNEPCHbIE CUCTEMbI, UICNOb3yeMble B 5

6bITOBOIN U NPOM3BOACTBEHHOM AEATENbHOCTU YEN0OBEKA, C NO3MLMIA 3KONOrMYEeCKoM 6e30nacHOCTH

nocneacTBUiA U rPaMOTHBbIX PeLleHnn Npobiem, CBA3AHHbIX C XUMUEN.
Tema 6.2. OcHoOBHOe coaepXKaHue 4 OK 01
UccneposaHue NaboparopHble 3aHATUA 4 OK 02
CBOMCTB NabopaTtopHan paboTa «[1purotoBieHNe PacTBOPOBY.
ANCNEPCHbIX MpuroTtosseHMe PacTBOPOB 3a4aHHON (MOJIAPHOMN) KOHLEHTPALMK (C MPAaKTUKO-OPUEHTUPOBAHHBIMMU 2

BONpOCamu), onpeaeneHune cpeabl BOAHbIX PacTBOPOB.




cncrem anAa nx

NabopaTtopHan paboTa «MccnesoBaHne AUCNEPCHbIX CUCTEMY.

naeHTMdMKaumm  |MNpurotoBneHme n nsyvyeHme CBOMCTB AUCMNEPCHbIX CUCTEM PA3HbIX BUAOB: CYCMEH3MUN, SMYbCUN,
KonnonaHoro pactsopa. CpaBHeHMe CBOMCTB MCTUHHbBIX M KOJIOUAHbIX PAaCTBOPOB, BbiIB/IEHNE OCHOBHbIX
PasNYnNn Mexay HAMMN.
KoHTponbHas
JucnepcHble cuctembl.
pa6orta Ne5
Paspen7. KauectBeHHble peakuumn obHapyXeHUA HeopraHMYecKMxX U OpraHMYecKmux BeLecTs
Tema 7.1. OcHOBHOEe coaepXKaHue OK 01
O6HapyxeHue MpaKTnyeckme 3aHATUA OK 02
HeopraHM4YecknX  |KayecTBeHHbIE XMMUYECKNE PeaKLUM, XapaKTepHble AnA 0OHapyXKeHUS HEOPraHMYECKNUX BELLLECTB
KaTMOHOB U (kaTMoHOB M aHMOHOB). CocTaB/ieHNEe YpaBHEHUI peaKLnii obHapyKeHua KaTtnoHos |-VI rpynn n aHnMoHos, B
aHMOHOB T.4. B MOJIEKY/IAPHOMN N MOHHOM hopMax.
Peakuumn obHapyKeHUA HEOPraHNYECKUX BELLECTB B PeasibHbIX 06bEKTAX OKPYKatoLWen cpesbl.
NabopaTopHbie 3aHATUA
ObHapy»eHne HeopraHMYeCcKnx BeLLecTs (KaTMoHoB |-VI rpynn nam aHMOHOB) C UCMO/Ib30BAHUEM
KauyeCTBEHHbIX aHAIMTUYECKUX PeaKLUUN.
NabopaTtopHan paboTa Ha BbIbOp:
1. NabopatopHas paboTa «AHaNUTUYECKME peaKLmm KaTMoHoB |-VI rpynn».
MpoBeaeHWe KaueCTBEHHbIX PeaKLMii, UCNOb3yeMbix ANA 0O6HapyKeHMa KaTMoHOB | rpynnbl (Kanus,
HaTpWA, MarHuns, ammoHus), Il rpynnel Ha npumepe 6apus, Il rpynnel — ceuHua, IV rpynnbl — antomuHums,
V rpynnbl —*kenesa (Il u lll), VI rpynnbl — HUKena. OnmMcaHue Habaogaemblx ABNEHUIA U COCTaBIeHME
XUMUYECKUX PEeaKLUNA.
2. NabopaTtopHan paboTa «AHANNTUYECKNE PeEAKLMN aHUOHOBY.
MpoBeaeHNe KaueCTBEHHbIX PeaKLMi, UCNOb3yeMbIX ANA 0OHAPYKEeHUA aHMOHOB: KapboHaTa, pocdaTa,
cynbdarta, cynbdunaa, HUTpaTa, xnopuga u gp. OnucaHme HabaLAEMbIX ABNEHUI U COCTaBNEHUE
XUMUYECKUX pPeaKLUNA.
OcHoBHOe cogepXKaHue OKO01




MpakTnyeckmne 3aHATUA 2 OK 02
KauecTBeHHble XMMUYECKNE pPeaKkLUMmn, XapaKTepHble AnA 0OHapyKeHUS OTAENbHbIX KNacCoB OPraHUYeCKnx
coeanHeHu: GeHoNoB, aNbAernaos, Kpaxmana, YKCyCHOM KUC/I0Tbl, aMUHOKUCIOT U Ap. 5
JeHaTtypauuna 6enKkoB Npu HarpeBaHWM, LBETHbIE peakLumn 6enKos.
T 22 CocTaBnieHMe KauyeCTBEHHbIX peakLMil 0BHapyKeHMA OpraHUYecKMX coegMHEHUN OTAENbHbIX KNaccoB.
ema 7.2.
NabopaTopHbie 3aHATUA 2
ObHapyKeHue -
O6Hapy»KeHue opraHMYecKmMX CoOeAUHEHNI OTAE/bHbIX K/1aCCOoB.
OpraHn4Yyeckux
NabopaTopHana paboTa Ha BbIGOp:
BEL,ecTB
—— 1. NabopaTtopHasn paboTa «KayecTBeHHble peakuum Ha OTAENbHbIEe KNacCbl OPraHUYECKUX BELLLECTBY.
K 13CCOB ¢ MpoBeaeHne KauyecTBEHHbIX PeaKLniA, UCMOJIb3YEMbIX A4/17 OOHAPYKEHNA OPraHNYECKUX BELLECTB
a3/IMYHbIX KNaccoB: GEeHON0B, aNbAeruaoBs, Kpaxmana, YKCYCHOM KMUC/I0Tbl, aMUHOKUCIOT, 6enKkoB un ap.
ucnonbsosaHnem |° ¢ ’ vp. AOB, Kp s YREY L ’ AP
OnucaHune HabnaaeMblix ABNEHUI N COCTaBAEHNE XMMUYECKUX PeakLUUin U/ Mam cxem.
KayeCTBEHHbIX . 2
peakuuii 2. NabopaTtopHas paboTa «KayecTBEHHbIN aHaIM3 OpraHUYECcKMUX coegMHEHUN MO GYHKLUMOHANbHbIM
rpynnam».
MpoBeaeHNe Ka4eCTBEHHbIX PeaKLNiA, MCMOb3YEMbIX 41 PAaCNO3HABAHMA OPraHMYEeCKNX BELLECTB
OTAE/IbHbIX K/1accoB Mo GYHKLUMOHA/IbHbIM FPyMMnam: Ha NPUMepPe aMUHOKUCIOT U KapbOHOBbIX KUC/IOT,
cnupToB U GEeHOJ0B, aNnbaernaoB U KeToHoB. OnucaHue HabatogaemMbixX ABJIEHUIN U COCTaBEHUE
XMMUYECKUX peakuuii u/unm cxem.
MNpodeccMoHanbHO-OpUEHTUPOBAHHOE coAaepKaHue (cogeprKaHue NPUKNALHOro moayna) 42
Paspen 8. Xumusa B 6bITYy M NPOM3BOACTBEHHOI AEATE/IbHOCTU YeN0BEKa 6 OKO01
Tema 8.1. OcHOBHOE copepKaHue 6 OK 02
Xvmusa B 6bITY U MpaKTUyecKue 3aHATUA OK 04
npousBOACTBEHHO |3Konormyeckas 6e30nacHOCTb NocaeAcTBUN BbITOBOM U NPOU3BOACTBEHHOW AEATENbHOCTM YEN0BEKa], OK 07
N [eATeNbHOCTU CBsi3aHHasA € NepepaboTKOM BELLECTB; MOMUCK M aHANU3 XMMMUYECKON MHPOPMALMN N3 Pa3IUYHbIX 2 MK 5.3

yesioBeKa

MCTOYHUKOB (Hay4Hasa M yyebHO-Hay4YHana nTepaTtypa, CpeacTBa maccoBoi Hdopmaumm, ceTb MHTepHET u
Apyrue).




Ke#cbl (c yyeTom Byayuwiein npodeccnoHanbHOM AeATeNbHOCTU) Ha aHaAn3 MHPOpPMaLUKM O

NPOW3BOACTBEHHOM A€ATENBHOCTU YEN0BEKa, CBA3aHHOM C NnepepaboTKoM M NONYYEHNEM BELLECTB, A TaKKe 2
C 3KoNormyeckomn 6e3onacHoOCTbIO.
3awmTa Keiica: MNpeactaBneHne pe3ynbTaToB PeLleHUA KEeUCoB (BbICTyNAeHWe ¢ Npe3eHTauunein) 2
*Pasgen 9.1. UccnepoBaHMe n XMMUUYECKUIA aHaNu3 06beKToB 6uocdepbl 36
Tema 9.1.1. OcHoBHOe cogepXKaHue OKO01
OcHosbl NabopaTopHble 3aHATUA 2 NK5.1-53
nabopatopHoit NabopaTopHaa paboTa «OcHOBbI N1abopPaTOPHOM NPAKTUKMY.
NPaKTUKK B NabopaTopHaAa nocyaa U xumu4yeckune peaktmebl. OCHOBHble 1abopaTopHble onepaumn. JlabopatopHoe 2
npodeccroHanbHbl |o6opyaoBaHue. TexHUKa 6e30MacHOCTU U NpaBuna paboTsl (NoBeaeHWs) B nabopaTopuu.
x n1abopaTopnax  [MpakTnueckne 3aHATUA 6
BbINoNHEHWE TUNOBbLIX PACYETOB MO TEMATUKE IKCNEPUMEHTA (BbIXOA NPOAYKTa peakuum, Macca HaBecKM,
ob6bem pacTBopuTENs).
O6paboTKa faHHbIX, aHAaNM3 U OLEHKA MX AOCTOBEPHOCTU (BblYMCNEHME CPeAHErO 3HAYeHMUA 6
3KCMepMMeHTaNbHbIX AaHHbIX, MOrPELWHOCTH).
MpeacraBneHme pesynbTaToB 3KCNEPUMEHTA B pasnnyHon popme (Tabnuua, rpaduk, oTyeT, AOKNA4,
npeseHTaums).
Tema 9.1.2. OcHoOBHOe coaepXKaHue OK 01
Xvmnyeckui Teopetuueckoe obyyeHue 2 OK 02
aHanu3 npob soAbl Knaccnomkauyma npob soabl Mo BUAY M HA3HAYEHMUIO, UCXOAA U3 ee XMMNYECKOro COCTaBa. OK 07
OpraHonenTU4ecKmne CBOMCTBA (3anax, NPO3PaYHOCTb, LIBETHOCTb, MYTHOCTb) BOAbl. KNCAOTHOCTb 1 lNK4.3-4.5
LLeNoYHOCTb Bogbl. pH cpeabl n meToapl ee onpeaeneHus. 2ecTKoCTb BOAbl U MeTOAbl ee onpeaeneHus.
CywHOCTb MeToZa TUTPOBAHUA. 5

Buabl KecTKOCTM BoAbl (BpeMeEHHasA M MOCTOAHHAA). HeCTKOCTb BOAbI KaK NPUYMHA BbiNageHUsA 0CafAKoB Uan
06pa3oBaHMA CONEOTNOKEHUN, MMEIOLLUX MECTO B BbITy M Ha NPOM3BOACTBE.

CocTaB conem, Bbi3bIBAOLWMX }KECTKOCTb BOAbl. XMMUYECKME NPOLECCHI, YCTPAHAOLWME }KECTKOCTb BOAbI.
YpaBHEHUA XMMUYECKUX PEaKLLUIN, UNNOCTPUPYIOLWMX MPOLLECCHI, MPOUCXOAALLME NPU YCTPAHEHUN




KECTKOCTU. yCTpaHeHMG BpeMeHHOVi YKECTKOCTM ObITOBbIMU M XMMMYECKMMK criocobamu. Cnocobbl
YCTPpaHEHUNA NOCTOSAHHOM YKECTKOCTH.

n PaKTU4YeCKue 3aHATUA

Cnocobbl BbIpaXKEHNA KOHLEHTPALLMKN PAacTBOPOB: MACcCOBas 4015 PaCTBOPEHHOIO BELLECTBA, MONAPHAA U
MOIANIbHAA KOHUEHTpaLmn. TUTP pacTBopa. PelweHne NpakTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKUX
3a4aHWNIN Ha pacyeT KOHLLEHTPAUWI 3arpA3HAIOLWMX BELLECTB U UX CPAaBHEHME C NpeaesibHO A0NYCTUMbIMU
KoHueHTpauuamm (NOK).

Na6bopaTopHble 3aHATUA

NccnepoBaHMe XMMUMYECKOro cocTaBa npob BoApbl.

NabopaTtopHan paboTa Ha BbIbOP:

1. TabopatopHana pabota «OUMCTKa BOAbI OT 3arpsisHEHUN Y.

Ncnonb3oBaHMe meToaoB GUAbLTPOBaHMA U aacopbumm Ana oTaeneHua 3arpsasHeHui B uccnegyemon npobe
BOAbl. BbIbOp MeToAa OYMCTKM B 3aBUCMMOCTHM OT BUAA 3arpasHeHns. CpaBHeHMe adpdeKTUBHOCTH
Pa3/IMYHbIX METOA0B OYMUCTKM BOAbI B Pa3HbIX yC/10BUAX (B NabopaTopuu, B 4OMALLHUX U NONEBbIX
ycnoBusx).

2. NNabopaTtopHas pabota «OnpepeneHune pH Bogbl N ee KNCAOTHOCTU Y.

OnpegeneHne pH cpenbl C NOMOLLBIO YHMBEPCANbHOTO MHAMKATOPA. Micnonb3oBaHWe TUTPOBAHUA ANA
onpeaeneHua KUCNoTHOCTU. OnpeaeneHune obLLelt KUCIOTHOCTU BOAbI, pacyeT cBOH6OAHON KMCIOTHOCTH.
OnpeaeneHune obuwei n ceoboaHOM WenoYHoCTU. COCTaBNAEHME YPaBHEHUI pPeaKkumMii, MPOTEKAOLWMX NpU
onpeaeneHnn KUCNOTHOCTU/ WeNoYHOCTM Npob BoAbl. YCTaHOBAEHME CNOCOBOB MCMNO/b30BaHUSA
nccnefoBaHHbIX NPob BoAbI B XKU3HEAEeATENbHOCTU YeI0BEKa, Ha OCHOBE MOJIy4eHHbIX AaHHbIX O COCTaBe.
3. lTabopaTtopHas paboTa «OnpeneneHne *KecTtkocTm Boabl U cnocobbl ee yCcTpaHeHUA».

Cnocobbl yCcTpaHeHUA BCEX BUAOB }KECTKOCTM B 3aBMCMMOCTU OT COCTaBa CONEN KECTKOCTU. PelleHune
3KCNEePUMEHTAIbHOM 334a4M Ha BblAB/IEHNE BPEMEHHOM N MOCTOAHHOM XeCcTKoCTn Boabl. OueHKa
BEPOATHOCTU YCTPAHEHUS BCEX BUAOB KECTKOCTM B ALOMALLHMX YCNOBUSAX.

Tema 9.1.3.
Xumunyeckmi

OcHOBHOe coaep)KaHue

Teope‘mqecxoe OqueHMe

OK 01
OK 02




KOHTPO/1b KayecTBa|KayecTBeHHbI XMMUYECKUNIA COCTaB NPOAYKTOB NUTaHUA. BewecTtBa, panbcndpuumpyrolme npoayKrbl OK 07
NPOAYKTOB NUTaAHUA, U BELLECTBA, 3arpAsHAoLWMe NPoAYKTbl NUTaHUA. OnpegeneHne 3arpAsHALLNX XMMUYECKUX MK 5.4
nUTaHuA BELLECTB B NPOAYKTax NMUTAHWA, onpeaesieHMe BEWECTB, HE 3aAB/IEHHbIX B COCTaBe MNPOAYKTOB NUTaHUA.

MpaKTuueckune 3aHATUA

OpraHun4yecKkre u HeopraHMYeckue BeLLeCTBa, BXoAALMe B COCTaB NPOAYKTOB NuTaHuMA. OnpegeneHune

cocTtaBa 6/1t04, Ha coaepaHne Makpo U MUKPO31eMEHTOB. M3yyeHne npeasioxKeHHbIX NpenoaBaTeniem

6104 Ha NpeaAMeT XMMUYECKOro COCTaBa, onpeaenieHne AoNen OT CyTOYHOW HOPMbI MaKpo M

MWKPO3/IEMEHTOB B YKa3aHHOM b/itoae.

PelweHne NpakTUKO-OPMEHTUPOBAHHbIX 33434 MO KY/IMHAPHOW TEMaTUKE Pa3/INYHbIX TUMOB.

NabopaTtopHbie 3aHATUA

MNccnepgoBaHMe XMMUMYECKOro CcoCTaBa NPOAYKTOB NUTAHUS.

NabopaTtopHan paboTa Ha BbIbOp:

1. NabopatopHana pabota «O6Hapy*KeHMe HATPATOB B NPOAYKTaX MUTAHUAY.

NccnepoBaHMe maTepmanos NONYKONINYECTBEHHbIM METOAOM ONpeaeneHUs HATPATOB C UCNO/Ib30BaHUEM

AndeHnnammHa (KopHensoabl OBOLLEW, INCTbA M KOYepPbIXKKa KanycTbl, naogbl GPyKToB). AHaNU3 YPOBHS

3arpA3HeHns HUTPaTamMm NO MHTEHCUBHOCTM OKPALIMBAHWUA NPOAYKTOB peakLuuu.

2. NabopaTtopHan paboTa «MccneposaHme NPoAYyKTOB MUTaHMA Ha HaUYMe YINeBo40BY.

NccnepoBaHMe MOIOYHbIX MPOAYKTOB Ha Hanuuune Kpaxmana. MccnepgoBaHue NpoayKTOB Ha Hanume

rNOKO3bI.
Tema 9.1.4. OcHoOBHOe coaepXKaHue OK 01
Xrmnyeckui Teopetuueckoe obyyeHue OK 02
aHasm3 npob KnaccudpumKauma noys no BMAY M Ha3HAYEHMIO, MCXOAA U3 XMMMUYECKOro cocTasa. MaeHTudunkauma npobbl OK 07
nouysbl MK4.3-4.5

MoYBbl MO €e XMMNYECKOMY COCTaBY, ONMMCAHME BO3MOXKHOCTEN ee NMPUMEHEHUS.

TpeboBaHMA K KAYeCTBY NOYBbI PA3/IMYHOTO Ha3zHaYeHUs. OnncaHne 0cobeHHOCTEN UCMOIb30BAHMA NOYB B
3aBMCMMOCTM OT TUMOB, CNOCOBbLI YAyYLIEHMA KAaYeCTBa MOYB B 3aBUCMMOCTM OT Ha3HaYeHUs.

06.1acTV UCNONb30BaHMA OPraHNYECKUX YA06PEHUI B 3aBUCMMOCTUN OT KQYeCTBEHHOro cocTaBa. OnucaHue
OpPraHUYeCcKUX ya06peHunit U X NPUMEHEHME B 3aBUCMMOCTU OT COCTaBa NOYBbI M ee Pa3HOBUAHOCTMU.




MpakTuyeckmne 3aHATUA

O6nacT HaszHaYeHUA (NPUMEHEHUSA) NOYBbI, UCXOAA N3 KAYECTBEHHOI0 M KO/IMYECTBEHHOrO CocTaBa. AHanus
HOPMaTUBHOM AOKYMEHTALMUMN.
Ponb HeOpraHMYECKUX BELLECTB B Ka4eCcTBe MMHEpPabHbIX YA00peHN, yaydLunTenen noyssbl.

CocTaB MMHEpPasbHbIX YA06PEHUIN U UX MPUMEHEHWE B 3aBUCMMOCTM OT COCTaBa MoYBbl U ee 2

pa3sHOBMAHOCTU. B3anMocBA3b cocTaBa ya06peHN U UX BAMAHWA Ha BEFreTaTMBHbIE CBOMCTBA U

NNOAOHOLWEHNE PACTEHUN.

NabopaTtopHbie 3aHATUA 2

NccnepoBaHne XMMUMYECKOro cocTaBa Npob noysbl.

NabopaTtopHan paboTa Ha BbIbOP:

|. JlabopaTopHasa paboTta « O6HapyXKeHMe HEOPraHNYECKUX Npumecei B npobax».

MpuroTosieHne Npobbl NOYBbI ANA UCCNEA0BAHUA KMCNOTHOCTM/WENO0YHOCTU, HEOPraHUYECKMX

3arpAsHeHuin. O6HapyKeHne xnopua- u cynbPat-noHoB B Npobe nousbl. COCTaBAEHME YPaBHEHUI peaKkuuii 5

06HapyKeHuA. CpaBHEHME NONYYEHHbIX NOKa3aTenen ¢ HOPMATUBHbLIMM (CMPABOYHbLIMM) 3HAYEHUAMM.

2. NabopaTtopHan paboTta «OnpeaeneHve pH BOAHOMN BbITAKKM NOYBbI, €€ KUCIOTHOCTU U LLLENOYHOCTU Y.

NccnepoBaHMe BOAHDIX BbITAXKEK 06pa3L,0B rOTOBbIX MOYBEHHbIX CMecel (A1a pa3HbIX TUMNOB PacTeHuM).

OnpepgeneHne pH noysbl ¢ UCNONb30BaHMEM MHAMKATOPOB. OLLEHKA TUMOB NOYB B NPEeACTAaBAEHHbIX

06pa3uax (CMIbHOKUCAARA, KUCNan, cnaboKkncnan, HEMTPabHas, LWeloYHasn).
Tema 9.1.5. OcHoBHOe coaepiKaHue 10 OK 01
WNccneposaHme TeopeTuueckoe obyyeHue 2 OK 02
obbekToB YuebHo-nccnen0BaTeNbCKUIA NPOEKT B 061acTh nccneaoBaHna o6bektoB buochepbl. 0630p Tem yyebHO- OK 04
6uocdepei nccnenoBaTesIbCKUX MPOEKTOB. ANTOPUTM BbINOIHEHMA NpoeKTa. OnpegeneHune npobaembl MccnesoBaHums. 2 OK 07

MeToabl NoUcKa, aHann3a n 06paboTkM MHGOPMaLMKU O MPOEKTE B Pa3NMYHbIX MCTOYHMKAX. MK 4.3-4.5

MpaKTuyeckune 3aHATUA 4

Ob6ocHoBaHMe aKTya/IbHOCTU BbIOpaHHOM Tembl. BbisiBneHne npobaembl nccnenosaHus. Boibop 06bEKTOB U 2

MeToA0B uccieaoBaHuA. MocTaHOBKa Lenen 1 3aaay uccnegosaHusa. OnpegeneHve nNpoaykTa

ncecnenoBsaHuA. Onpe,u,eneHme 3Tanos 1 CoCtaBneHUE NaaHa NcciegoBaHUA.




3awmTa npoekra: MNpeacraBneHne pesynbTaToB BbINOJHEHUA yYebHO-UCCNef0BaTENbCKMX NPOEKTOB
(BbICTYyNNEHME C Npe3eHTauunen).

NabopaTopHbie 3aHATUA 4
NccnepgoBaHue npeanoXKeHHOro 06bekTa Ha KUCNOTHOCTb, LWEIOYHOCTb, XMMUYECKMIA COCTaB (3arpasHUTenu,
MaKpo- U MUKpO3nemeHTbl). O6paboTKa pe3ynbTaToB UccnengoBaHua. OLEeHKa KayecTBa ucciegyemoro 4
06beKTa, UCXoaA U3 pe3ynbTaToB XMMUYECKOTO aHaNun3a.

Bcero 144




4. YCJIOBUSA PEAJIU3AIIUUA ITPOTPAMMBI OBIIIEOBPA3OBATEJBLHOM
JUCHHUITIJINHBI
4.1. TpeGoBannss K MUHUMAJbLHOMY MAaTePHAILHO-TEXHHYECKOMY o0ecredeHuI0

Peanusanus mporpaMMbl y4eOHOTO IipeiMeTa TpeOyeT Halnuus yueOHOro KabuHeTa Xumuu u
nabopatopui.

O6opynoBanne yqeOHOT0 KabnHeTa (HaTJIsAHbIE TIOCOOMS):

Crenpg «HCTpYKIHS 1O TEXHUKE OE30ITACHOCTH U OXpaHE TPYIa.

Ta6mmma «lleprogmdeckas cuctemMa XuMuIeckux areMeHToB J[.M1.MeHneneeBay.
Tabnmira pacTBOPUMOCTH KUCIIOT, OCHOBAaHHM, COJICH B BOJIEC M Cpea.

CreHapl «INEKTPOXUMUYECKUH PS/I HATIPSDKEHUS METAILIOBY, «Ps 37IeKTpooTpHIaTe sbHOCTH
3IIEMEHTOB)

WNHdopMamoHHbIH CTeH] ¢ pa3aeiaMu:

«Hudpopmanns»

«TexHuka 0€30IaCHOCTH B KAOMHETE XMUMUNY

«Oxazanue mepBoi TOMOIITHY

«l"oTOoBHMCH K 3a4eTy»

«Xumus B ipodeccumn»

Mojenu KpUCTaJUIMYECKUX PEIIETOK

Konnekuuu npocThIX U CIOXKHBIX BEIIECTB

Komnnekiuu nomumepos

Komnnexius ropHbix

TexHnueckue cpeacTra 00ydeHHUs:

e Hoytbyk «Acerr
o Tenesuzop «SAMSUNG»

Ob6opynoBanue 1abopaTopuu ¥ padOYUX MECT Ja00OPATOPHH:

MeH3ypKH, TUIIETKU-KaIleJIbHULBI, MUKPOCKOII, IPEAMETHBIE X IOKPOBHBIE CTEKJIA,
¢bunbTpoBaNbHASL OyMara, CTeKISTHHbIE TPOOUPKH, pe3NHOBbIE IPOOKH, HAOOP PEAKTHBOB, CTEKIISTHHBIE
MAJIOYKH, IITATUBBI JIsl TPOOUPOK. BOPOHKH CTEKIISIHHBIE, (hap(OpOBEIe YallIKH, MHHIETHI, (PUIBTPHI
OyMaskHbIE, Ta00paTOPHBIE IITATUBBI, CIIUPTOBBIE TOPENKH, ACPKATEIH 15l IPOOUPOK, CKIISIHKU JUIS
XpaHEeHHUs PeaKTHBOB, pa3AaTOYHbIE JOTKH, TUTeJIbHBIE UL, MepHbIe pooupku (Ha 10-20 mu1) u
MepHbIe KoJobI (25, 50, 100 ), nHaAUKATOpPHBIE OJIOCKHU AJIs onpenenenns pH, yHuBepcanbHbINH
MHJIUKATOD, JJa0OPaTOPHbIE W/MIIN AaHATUTHYECKUE BECHI.

4.2 UndopmannoHHoe odecneyeHre 00ydeHust
OcHOBHBIE HCTOYHUKH

Jnst ctyneHToB

I'abpuensn, O.C. Xumust: yu. nocodbue 10 xmacc - M.: poda, 2019

Tabpuensu, O.C.. Xumus: yu. mocodbue 1lxmace. - M.: Jlpoda, 2019

Pymsutuc, I'.E. Opranndeckast xumusti: yaeOHUK ¢ quckoMm 10kmacc - M: IIpocBemenne, 2018
Pym3utuc, I'.E. Xumus: yueOnuk ¢ quckom 11kmacc - M: [Ipocsemenne , 2018

Pymsuruc, I'.E. Xumus: yae6uuku 10, 11kmacc - M: [Ipocsemenne (35ekTpoHHas 6nbI-Ka)
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Jns npenogaBareneit

Oenepanbhbiii 3aK0H 0T 29.11.2012 Ne 273-D3 «O6 obpazosanuu B Poccuiickoit @epepannuy.
IIpukaz MunuctepctBa obpazoBanus U Hayku P® ot 17.05.2012 Ne 413 «O0 yTBepxaeHUN
(benepansbHOr0 rocyIapCTBEHHOTO 00Opa30BaTENFHOTO CTaHAApTa cpegHero (MOJIHOT0) OOLIero
o0pa3oBaHwUs».

IIpukaz MwunncrepctBa oOpasoBanus W Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHuu
m3meHnenuii B Ilpukaz MwunucrepctBa oOpazoBanusi u Hayku PD ot 17.05.2012 Ne 413 “O06
YTBEPXKIACHUU (elepalbHOIO TOCYAapCTBEHHOTO 00pa3oBaTENFHOTO CTaHAApTa CpEeIHEro
(TI0JTHOTO) 00TIIETO 0OPA3OBAHMS .

IIucemo [lemaprameHnTa TOCyZapCTBEHHON MOJIHTHKH B cdepe MOArOTOBKH pabodnx KaapoB U
IO MunobOpuayku Poccum ot 17.03.2015 Ne 06-259 «PexomeHpaluu IO OpraHU3aIUd
MOJY4YeHUs cpeHero o0Iero oopa3oBaHusl B Ipeaeiaax OCBOSHHsS 00pa30BaTelIbHBIX MPOrpaMM
cpemHero nmpogeCCHOHAIBEHOTO 00pa30BaHus Ha 0a3e OCHOBHOTO 00IIero o0pa3oBaHUs C YIETOM
TpeOOBaHUI (enepanbHbIX TOCYAApCTBEHHBIX 00pa30BATENBHBIX CTAHJIAPTOB H TIOJyYacMOU
npodeccuy WK CIeUUaTFHOCTH CPEAHEr0 MPO(ECCHOHATBHOTO 00pa30BaHM».

Tabpuensn O.C., Jlvicoga I'.I. Xumus: KHHTA 718 IpeniofaBarens: y4e0.-MeToa. mocobune. — M.,
2012.

Tabpuensn O.C. u Op. Xumus g npoecCuil M CIEMUAIBHOCTeH TEXHUYECKOro MPOodUiIs
(37IEKTPOHHOE TIPUIIOKEHHE).

JlonoJIHuTeIbHbIE HCTOYHUKH
[ns crynenTos

Tabpuensn O.C. Xumus : yd. mocodue 10 xkmacc - M. : [poda, 2015 1.

Tabpuensn O.C Xumus 11 ki mis o0meoOpazoBatenbHbIX yupexxaenuit. — M.: Ipoda, 2005r.
Tabpuensn O.C.. Xumus: yu. mocobue 1lxmacc. - M.: [poda, 2014r.

Tabpuensn O.C. Xumus : y4. mocobue 10 xkmacc - M. : IIpoda, 2013r.

Tabpuensn O.C, Ocmpoymos U.I. Xumus A npodeccuil ¥ CenuanbHOCTSH TEXHHYECKOTO
npoduis: y9eOHUK IJIsl CTY[l. YUpexACHUH cpel. npod. odpazoBanus. — M., 2014.

T'abpuenan O.C, Ocmpoymos H.I., Ocmpoymoséa E.E. u op. Xumusa s mpodeccuid u
CHENUAIBHOCTEH €CTECTBEHHO-HAYYHOTO MPOQUIIS: YISOHHK JUISl CTY. YUPEKIECHHUH Cpea. Ipod.
obpazoBanmst. — M., 2014,

Tabpuensn  O.C., Ocmpoymoe¢ H.I. Xumus pans1  mnpodeccmid W CHEUUAIBHOCTEH
COLMAIbHOOKOHOMHUYECKOT0 U TYMaHUTAPHOTO NpoQuiIel: yd4eOHHK Ul CTY . YUPEKACHUH cpe.
npod. odpazoBanus. — M., 2014.

T'abpuenan O.C., Ocmpoymos U.I'., Craokos C.A., Jopogeesa H.M. Ilpaktuxym: y4uel. mocodbue
JUTSL CTY[T. YUpexIeHul cpen. npod. odpazoBanus. — M., 2014.

Tabpuensn O.C., Ocmpoymos U.I'., Cradkos C.A. Xumus: nocodue jyist noarotoBku k EI'D: yueO.
mocooue /IS CTYJ. YUPESKICHUIA cpell. mpod. oOpa3oBanus. — M., 2014,

T'abpuenan O.C, Jlvicosa I'I. Xumus. TecTbl, 331241 ¥ ynpakHeHUs: yued. mocobue i CTy..
yapexeHui cpeln. mpod. odpazosanus. — M., 2014.

Epoxun FO.M., Kosanesa U.b. Xumus st npodeccuii M CHEIHabHOCTEH TEXHHYECKOrOo U
€CTECTBEHHO-HaY4YHOro npoduiiet: yueOHUK IS CTY. YUpeKAeHui cpea. mpod. oopazoBaHus. —
M., 2014.

Epoxun FO.M. Xumust: 3a1adu v yIpaXHEeHUS: y4ueo. TocoOue isl CTyI. YIPEKIASHUH cpea. pod.
obpazoBanmst. — M., 2014.

Epoxun FO. M. COOpHHK TECTOBBIX 3aJaHUH MO XUMHH: y4ed. mocoOue i CTyH. YUpeKICHUI
cpen. mpod. obpazoBanms. — M., 2014.

Epoxun FO. M., Kosaneea M. b. Xumus it npodeccuii M CHEIUAITBHOCTEH TEXHHUYECKOTO
npoduist. DNEKTPOHHBIN yueOHO-MeTOANYECKHI KoMIuteke. — M., 2014.

A.A Kamenckuii, E.A.Kpukcynos, B.B.[laceunnk. O6mas 6uonorus — Mocksa. «/poda» 2016.
Kapyosa A.A. Xumus: yaebnuk 10 xmacc - M: Bernrana, 2010r.

Huxumunckaa T.B. buonorus: kapmaHHbIi cripaBouyHuk. — M., 2015.

Cnaoxos C. A, Ocmpoymos U.I"., I'abpuenan O.C, Jlyxvanosa H.H. Xumus s npodeccui u
CHENATFHOCTEN TEXHIHUECKOTO MPOoduIIs.

Pyosumuc ' E. Xumus: yaeOnuk ¢ quckom 11xmacc - M: IIpocsemenue , 2013r.



20. Pyosumuc [I'.E. Opranuueckas XuMmus: yueOHHK ¢ quckoMm 10kiacc - M: IIpoceeienue,

2013r.

21. Caenxo O.E. Xumus: Texunueckuii npopunb: yaeOHuk 1 ctyaentoB CI1O. — Pocros v//:

®dennkce, 2013

DJeKTPOHHOE MPUIIOKEHNE (AIEKTPOHHOE YIeOHOE U3aHNe) IS CTYA. YUPEKACHUN cpel. mpod.

obpazoBanms. — M., 2014.
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HNHTepHeT — pecypcsbl

www.pvg.mk.ru (omummuana «Ilokopu BopoObeBsI TOpED).
www.hemi.wallst.ru (O6pa3oBaTenbHBIN CAUT IS IIKOJBHUKOB «XUMHS).
www.alhimikov.net (O6pa3oBaTenbHBIN CANUT IS INKOJILHUKOB).

www.chem.msu.su (3aeKTpoHHas OHOIMOTEKA TT0 XUMHUH ). Www.enauki.ru (HHTepHEeT-H31aHue

st yaurteneil «EcrecTBeHHbIE HayKn»). Www. 1 september.ru (MeTonuueckas rasera «[lepoe
CeHTsA0ps»). www.hvsh.ru (kypHan «XuMus B mkose»). www.hij.ru (KypHan « XUMUS U KU3HDY).
5. www.chemistry-chemists.com (371eKTPOHHBIH KypHAT « XHUMHUKH U XUMUSI»

5. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS OBIIEOBPA3OBATEJILHOM

JTACHUTLIAHEI

O61mas/mpodeccuoHanbHas
KOMITCTEHIIHS

Paszgen/Tema

Tum o1leHOYHEBIX
MEpONpUATUI

OK 01. BeibupaTs criocoObl pereHust
3ama4 npodeccnoHaIbHON
JeATeTLHOCTH IPUMEHHUTEIFHO K
Pa3INYHBIM KOHTEKCTaM

P1.Tewmmr 1.1,1.2.

P 2. Temur 2.1,2.2.

P 3. Temsr 3.1,3.2,3.3.

P 4. Temr1 4.1,4.2,4.3.

P 5. Temnr 5.1,5.2.

P 6. Temr1 6.1, 6.2.
P7.Temn 7.1, 7.2.

P 8. Temsr 8.1.

P 9. Tembl
9.1.1,9.1.29.1.3,9.1.4,9.15.

OpOHTaIBHBINA 0IIPOC
Ipaxmuueckue u
1abopamopHble 3aHAMUSL
Buvinonnenue mecma
Xumuyeckuti Oukmanm

OK 02. OcymiecTBisiTh OUCK, aHATU3
Y MHTEpIpETAIM0 HH)OpMaIInHy,
He0OXO0IMMOM ISl BBIIOJHEHHUS 3a1a4
pohecCHOHANBHON IeATEIHOCTH.

P 1. Tewms! 1,1,1.2,1.3,1.4,1.5.

P2. Temsr 2.1,2.2,2.3,2.4,2.5,2.6.

P 3. Temnr 3.1,3.2,3.3.
P 4. Temr1 4.2,4.3,44,4.5.
P 5.Temsr 5.1, 5.2.1.

YcTHbIl onpoc
Ipaxmuueckue u
nabopamopnule pabomoi
Buvinonanenue mecma
Pasnoyposnesvie 3a0anus
Coobmenus
Koumponvuas paboma Nel

OK 04. PaGoraTh B KOJIIEKTUBE U
KoMmaHn/je, 3ppeKTuBHO
B3aMMOJICHCTBOBATh C KOJJIETaMU,
PYKOBOJICTBOM, KITUEHTaAMU

P 1. Temmr 1.2,1.3.

P 2. Temnr 2.4,2.5,2.6.

P 4. Temr1 4.1,4.2,4.4,4.5.

P 5. Temnr 5.1,5.2.1,5.2.2,5.2.3.

YceTHbIl onpoc
KoncnekTsr

Pedepatst
Ipaxmuueckue u
nabopamopuwvie pabomol
Keiicol - 3amanus
Buvinonnenue mecma

OK 07. ConeiicTBOBaTh COXpaHEHHUIO
OKpYKaroIeH cpepl,
pecypcocoepexeHuto, 3pPeKTUBHO
JIEUCTBOBATh B UpE3BbIYANHBIX
CUTyaluix.

[IK 5.1. BBITONHATE THTUEHUUECKHE
BUJIbI MAHUKIOPA.

P 1. Temm 1.2,1.3.
P 2. Temsr 2.1,2.3,2.6.
P4. Tems14.1,4.2,4.3,4.4,4.5.

VYeTHBI onpoc
[IpakTnueckue n
nabopatopHbie paboThI
Koumponvuas paboma Ne2
Keiic — 3ananus
(BBICTYIIICHHE C
Ipe3eHTanren)




TIK 5.2. BRIMOAHATE yXa)XKUBAIOLIUE
BHJIBI MAaHUKIOPA

TIK 5.3. BBIOTHATE CAHUTAPHO-
3MUICMHUOJIOTUYCCKIE TPeOOBaHUS
TIPH TIPEIOCTABIICHUH MaHUKIOPHBIX

YCIYT..

P 8. Tema 8.1.
P9. Tema 9.1.1.. Tema 9.1.3.

OpOHTAIBHBINA OIIPOC
Buvinonanenue mecma
JlabopamopHhuvie u
npaxkmuiecKue 3aHAmus
Keiic - 3ananus

I1K 4.3. BoInoaHATE NPOCThIE U
CJIO’KHBIE BHJIbI OKpAILIMBaHUS BOJOC C
y4eTOM 3arpoca KIHUeHTa.

[1K 4.4. Pa3pabaTsiBaTh U BBITOTHSTH
KJIACCUYECKUE U COBPEMEHHBIE,
KOMMEPUECKHUE YKIJIQJAKH U IPUYECKH
Ha BOJIOCAX Pa3IUYHON IJTUHBI
pa3IMYHBIMA UHCTPYMEHTaMH U
TEXHUKaMH.

[IK 4.5. MoaenupoBath MPUIECKU
Pa3IMYHOro Ha3HaYeHHS Ha BOJIOCAX
PasInYHON AJTMHBI C HPUMEHEHHEM
YKpalleHU U MOCTHXKEPHBIX U3IETUI
C Y4ETOM TEeHJEHIIMHA MOJIBL.

P9.Tems 9.1.2,9.14,9.1.5.

VYcrHBIi onpoc
Xumuyeckuti Oukmanm
JlabopamopHhule u
npakmuuecKue 3aHsamust




6. JUCT U3SMEHEHU 1 JIONMMOJHEHWI, BHECEHHBIX B PABOUYYIO ITIPOTPAMMY

JlaTa 1 Ne
Jarta Ho Tocie Jata u Ne MPOTOKOJA
No myHkTa BHECCHHUS BHECCHHS . MIPOTOKOJIA pPacCMOTpPEHHUS
Ne o . . U3MCHEHUH
i paboueit W3MEHEHMH | M3MCHeHMH | pacCMOTPEHHS | METOAMICCKIM
MPOrpaMMBbl | U u . | nuKIoOBOI coBeToM/
. . | momomHeHwni N
JOTIOJTHEHU | JOTOJHEHUMH KOMHMCCHEH MearOru4eCKuM
COBETOM
1
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