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IosicHuTeLHAA 3aMUCKA
[Iporpamma o611€00pa3oBaTeIbHON AUCIUILUIUHBI «XHMHUs» pa3paboTaHa Ha OCHOBE:

¢ (enepanpbHOrO TOCYJapCTBEHHOI'O O0O0pa30BATENFHOIO CTaHAApTa CPEIHEro OOIIero
oOpa3oBanus (yTBepKIEHHBIH TpukazoM MuHoOpa3oBanus W Hayku P® ot 17.05. 2012 r. Ne 413 ¢
M3MEHEHHUSIMH U nonoitHeHusMu 12.08.2022r.);

e TIPUMEPHON OCHOBHOU 00pa3oBaTEIHHOM IMPOTpaMMBI CPEOHETO OOINero oO0pa3oBaHUS
(manee — I[IOOIT COO);

e (emepallbHOTO  TOCYJAapCTBEHHOTO  OOpa30BaTENBHOTO  CTaHAApTa  CpPEIHEro
npodeccuonansHOro 06pazoanus (manee — GI'OC CII0) 43.01.09 «IloBap-Konmutepy»

e TMPUMEPHON pabodyeil MporpaMMbl OO0IICOOPA30BATENBHON JUCIUTUIMHBI « XUMHESD (IS
po(heCCHOHANTBHBIX 00pPa30BaTEIbHBIX OPraHU3AIIHN );

e yuebHOro iana o cnenuanbHoctd 43.01.09 «IloBap-Konautepy Ton-50;

e METOAMYCCKUMH MaTepHajiaMH I0 O00S3aTeNIbHOW 00IIe00pa30BaTeIbHON TUCIUILTUHE
«XUMUAY;

IIporpamma 00mieoOpa3oBaTEeILHON MUCIAIUIMHBI «XHUMHS» pa3padoTaHa B COOTBETCTBHU C
Konnenmueir mnpenogaBanus 00IMIe00pa3oBaTENbHBIX TUCHHUILUIMH C yYE€TOM TNPOQecCHOHATEHON
HANpaBJIEHHOCTH TMPOrpaMM CpelHero NpodeccHoHaIbHOTO 00pa3oBaHUs, pealu3yeMblx Ha 0Oase
OCHOBHOTO 00mero o0Opa3oBaHWs, YTBEP)KIEHHOW paclopsbkeHHeM MUHHCTEPCTBA MPOCBEIIECHUS
Poccwuiickoit @enepanun ot 30.04.2021 Ne P-98, Ha ocHOoBaHnu muchMa JlenmapramenTta rocyapCcTBEHHON
MOJIUTUKU B cdepe cpeaHero mnpodeccuoHaIbHOro 00pa3oBaHusl M MPO(ECCHOHATBHOIO OO0yUYeHHS
MunucrepctBa mpocsemieHus: Poccuiickoit ®@enepanmu ot 30.08.2021 Ne 05-1136 «O HampaBieHHH
METOIUK TIPEIOIaBaHuUsD).

Conepxanue paboueii mporpamMmbl Mo 00IE00Pa30BaTENBHON JUCIUILUIMHE «XUMUSI»» pa3pa0d0TaHO C
ya€ToM: CHHXpoHU3auu obpa3zoBarenbHBIX pe3ynbTaToB @I'OC COO (JTUYHOCTHBIX, MPEAMETHBIX,
metanpeametHsix) u @I'OC CIIO (OK, IIK) ¢ yuetom npodeccrnoHanmnzamm.

CopmepxaHne TpoOrpaMMbl  OOIIEOOpa30BaTENFHOW  JUCHUIUIMHBI — HAMPaBJICHO Ha
JOCTIDKEHHE CIIEAYIOIINX TeTIel U 3a1ad.

Mean: ®opMUpOBAHKE Y CTYJICHTOB NPEACTABICHUS 0 XUMUYECKON COCTABIISIIONICH €CTECTBEHHO-HAYYHOM
KapTUHBl MHpa KaK OCHOBHI TNPHUHITHA DPEUICHWA B J>KU3HEHHBIX M MPOWU3BOACTBEHHBIX CHUTYAIlHX,
OTBETCTBEHHOTI'O ITOBEICHUS B IPUPOIHON CpEIE.

3apaum IMCUMIIMHBI:

c(hopMHpOBaTH TOHUMaHKE 3aKOHOMEPHOCTEH TPOTEKAHNST XUMUYECKUX MTPOIIECCOB U SIBIICHUH B
OKpYKaroIei cpezie, IEIOCTHON HaydYHOW KapTHHBI MUPA, B3aUMOCBS3H U B3aUMO3aBUCUMOCTH
C€CTCCTBCHHBIX HAYK;

pa3BUTh YMEHUS COCTABIATH ()OPMYJIBI HEOPTAHUYECKUX M OPTaHUYECKUX BEIECTB, YPAaBHEHUS
XUMHYECKHX PeaKInil, O0BSCHATh HX CMBICI, HHTEPIPETUPOBATH PE3YIbTAThl XUMUIECKIX
JKCIICPUMEHTOB,

C(l)OpMI/IpOBaTB HaBBbIKU IIPOBCACHUA HpOCTeﬁIHHX XUMHUYCCKUX SKCIICPUMEHTAIbHBIX I/ICCHCI[OBaHI/Iﬁ C
COOJTFOIeHrEM TIPaBHII 0€301MacCHOTO 0OpAIIeHHs C BEIECTBAMH 1 JIA0OPATOPHBIM 000PYAOBaHUEM;
Pa3BUTh YMCHHA UCIIOJIB30BATh I/IH(l)OpMa]_[I/IIO XUMHUYCCKOI'0 XapaKTepa U3 pa3jindHbIX UCTOYHUKOB;
c(hopMHUPOBaTh YMEHHS MPOTHO3UPOBATH MOCIEACTBHUS CBOCH NEATCIILHOCTH U XUMHUUECKHUX MPUPOJIHBIX,
OBITOBBIX U TIPOM3BOJICTBEHHBIX IPOIIECCOB;

c(hopMHpOBaTH TOHUMaHKE 3HAYMMOCTH JTOCTIKEHHII XUMUYECKOW HAYKH U TEXHOIIOTUH JIJISl pA3BUTHUS
COIMAJILHON U MPOU3BOJICTBEHHOM cep.

1. OBIIASL XAPAKTEPUCTHUKA PABOYEN TPOT'PAMMBI OBIIIEOBPA30OBATEJIBHOM
JUCTIAITJINHBI

1.MecTo 0011€00pa3oBaTe/LHON AMCHUIIHHE B CTPYKTYPe OCHOBHOI 00pa3oBaTe/ibHOM
NpOrpaMMbli:

Oo0meobpazoBaTeNbHasl IUCIUIUTHHA «XUAMUSD SIBIsIETCsl 0053aTelIbHON YacThio 00111e00pa30BaTeIbHOTO
[IMKJIa OCHOBHOW 0Opa3oBareibHOU mporpammsel B cootBeTcTBud ¢ ®I'OC no cnernumansHoctu 43.01.09
«IToBap-Konaurep» ;

1.2. Ilnannpyemsble pe3yJIbTAThI OCBOCHHUS IMCIUTIMHBI:



Conepxanne 00II€00pa30BaTEILHON JTUCITUIUIMHBL «XUMUD) (0a30BBI  ypOBEHb) HAIPaBICHO Ha
JOCTIPKEHUE JIMYHOCTHBIX, METAalpeIMETHbIX U IpeaMeTHbIX (nanee — IIp) pesynbraToB 00yueHH,
pernmamentupoBanablx I'OC COO u ¢ yyerom ¢enepanbHOH OCHOBHOW pabodell MporpamMMoi Mo
«XuMHS.

JIM4HOCTHBIE pe3y/IbTaThl OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl 00YJAIOIIMMUCS JOIKHBI
OTpakaTb FOTOBHOCTh M CIIOCOOHOCTh 00Y4aIOIIMXCS PYKOBOJCTBOBATHCS CHOPMUPOBAHHOM BHYTPEHHEH
MO3ULMEH JHUYHOCTH, CHUCTEMOH LIEHHOCTHBIX OpPWEHTAIMH, TMO3UTHUBHBIX BHYTPEHHHX YOEXKICHHI,
COOTBETCTBYIOIIMX TPAAULIMOHHBIM LEHHOCTSAM POCCHUMCKOTO OOIIECTBA, PaCIIMPEHHE )KU3HEHHOTO OIIbITa
U OIBITA AEATEIILHOCTH B IPOLIECCE PEAIN3alld OCHOBHBIX HAIPaBJICHUH BOCIIUTATEILHON NESTEIbHOCTH,
B TOM YHCJIE B YaCTH:

rPa:kAaHCKOr0 BOCIUTAHUS:

c(OPMHUPOBAHHOCTh T'PAXKAAHCKON MO3MLUHM OOYYaIOLIErocsi KaK aKTHBHOTO M OTBETCTBEHHOI'O WIEHA
poccuiickoro o011ecTBa;

0CO3HAaHKE CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOTOPSIKA;
HPUHATHE TPAIULMOHHBIX HAIIMOHAJIBHBIX, OOLIEUEIOBEYECKUX I'YMAHUCTHUYECKHX U JIEMOKPaTHUYECKUX
IIEHHOCTEH;

TOTOBHOCTBH IPOTUBOCTOATH WACOJIOTHH SKCTPEMHU3Ma, HAIIHOHAIN3Ma, KCeHO()OOUH, TUCKPUMHUHAIIUH TI0
COLIMAJIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HALIMOHAIBHBIM IIPU3HAKAM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEpecax I'Pa’kIaHCKOro OOIIecTBa, y4acTBOBaTh B
caMoyIIpaBJieHnH B 0011e00pa30BaTeIbHOM OpraHn3aliy U JeTCKO-FOHOIIECKIX OPraHu3alusX;

YMEHHE B3aHMOJCHCTBOBATh C COLNMANBHBIMH HHCTUTYTaMH B COOTBETCTBHU C UX (YHKIUAMH H
Ha3HaYCHUEM;

TOTOBHOCThH K TYMaHUTAPHOM U BOJIOHTEPCKOM e TENbHOCTH;

NATPHOTHYECKOr0 BOCIIUTAHMA:

c(OPMHUPOBAHHOCTh POCCHUHCKOM TIpaXIAaHCKOH HAEHTUYHOCTH, MAaTPUOTHU3MA, YBAXKEHUS K CBOEMY
HapoJly, YyBCTBa OTBETCTBEHHOCTH Iepea PonuHoM, ropaocTu 3a cBoil kpaii, cBoro Poauny, cBOM SI3bIK U
KYJIbTYpY, MPOILIOE U HACTOsIIee MHOTOHAIIMOHAIBHOT0 Hapoia Poccuy;

[IEHHOCTHOE OTHOUIEHHE K I'OCYJapCTBEHHBIM CHMBOJIAM, UCTOPUYECKOMY W IMPHUPOJHOMY HAaCIEIUIO,
naMsITHUKaM, TpaauuusiM HaponoB Poccum, moctmxeHusiM Poccun B Hayke, HCKYCCTBE, CIOPTE,
TEXHOJIOTHSIX U TPY/IE;

uzeliHast yOeXKJJeHHOCTh, TOTOBHOCTH K CITY)KEHUIO U 3aimuTe OTeuecTBa, OTBETCTBEHHOCT 32 €ro CyIb0y;
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

0CO3HAHUE yXOBHBIX LIEGHHOCTEH POCCUIICKOTO HAapoa,;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO TTOBEJICHUSI;

CHOCOOHOCTh OLICHMBATh CUTYalMI0 U NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

0CO3HaHME JIMYHOTO BKJIaJja B IOCTPOCHUE YCTOMYMBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POAUTENAM M (WJIM) APYTUM 4YIEHaM CeMbHU, CO3JaHHIO0 CEMbH Ha
OCHOBE OCO3HAaHHOI'O NMPUHSATHS LIEHHOCTEH CEMEMHOW >KU3HM B COOTBETCTBHM C TPAIULMAMHU HApOJIOB
Poccuu;

3CTETHYECKOIr0 BOCTINTAHHUS:

3CTETHUYECKOE OTHOLICHHWE K MHpY, BKJIIOYas 3CTETHKY ObITa, HAYYHOI'O M TEXHMYECKOI'O TBOPYECTBA,
CIOPTAa, Tpy/Aa U OOIIECTBEHHBIX OTHOILIEHHIA;

CIOCOOHOCTh BOCTIPHHUMAThH Pa3NIMUHbIE BHJIBI UCKYCCTBA, TPAJAUIUA W TBOPUYECTBO CBOETO W JIPYTUX
HapoJOB, OLUIYIIaTh SMOLIMOHAIIBHOE BO3JEHCTBIE UCKYCCTBA;

yOeXIIEHHOCTh B 3HAYUMOCTH Ul JIMYHOCTH M OOLIECTBAa OTEYECTBEHHOI'O M MHPOBOI'O HMCKYCCTBA,
STHUYECKHUX KYJIBTYPHBIX TPAJIUIUA U HAPOJTHOTO TBOPUECTBA;

TOTOBHOCTB K CAMOBBIP2XEHHIO B PA3HBIX BHJIaX MCKYCCTBA, CTPEMJICHHE MPOSIBIIATH Ka4eCTBA TBOPYECKON
JIMYHOCTH;

(u3nyeckoro BocnuTAHUA:

c(OpPMHUPOBAHHOCTH 3JI0OPOBOIO M 0e30MacHOr0 oOpasza KM3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY
3/10pOBBIO;

noTpeOHOCTh B (PM3MYECKOM  COBEPLICHCTBOBAHMM,  3aHATHAX  CHOPTUBHO-O3JOPOBUTEIBHOMN
JIESTENIbHOCTHIO;

AKTUBHOE HENPHITHE BPEIHBIX IPHUBBIYEK M HMHBIX (opM NpuYMHEHUs] BpeAa QUINUECKOMY H
MICUXUYECKOMY 370POBBIO;

TPYAOBOr0 BOCUTAHMSA:



TOTOBHOCTH K TPY/Y, OCO3HAHHE IICHHOCTH MacTepPCTBa, TPYAOO0HE;
TOTOBHOCTh K aKTHBHOM JICATEILHOCTH TEXHOJIOTHUECKONW U COIIMATBHONW HAIPaBICHHOCTH, CIIOCOOHOCTh
WHUIMHPOBATH, TUIAHUPOBATH U CAMOCTOSTEIBHO BHIMIOJIHATH TAKYO JIEATEIIEHOCTD;
WHTEpEC K Pa3NWYHbIM cepam npodeccHoHaTbHON AEATENhHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOD OymyIei nmpodeccuu u pearTn30BbIBaTh COOCTBEHHBIE JKN3HEHHBIC TUTAHBL,
TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO M CAMOOOPA30BAHMIO Ha MPOTSHKCHUH BCEH JKU3HM;
IKOJIOTHYECKOTr0 BOCTIMTAHUSA:
c(OPMHUPOBAHHOCTh 3KOJOTUYECKOW KYJbTYphl, TMOHUMAHWE BIUSHHUS COIHAIBHO-)KOHOMHYCCKHX
MPOIIECCOB HA COCTOSIHAE TPUPOJHOW H COIMATBHOW Cpellbl, OCO3HAHHE TINIOOATLHOTO XapakTepa
JKOJIOTHYECKUX MTPOOIIEM;
TUTAHUPOBAHUE M OCYIICCTBIICHHE ACUCTBUIN B OKPYXKAIOIICH CpeJic HA OCHOBE 3HAHUS IIEJICH yCTOHYUBOTO
Pa3BUTHUS YEIOBEUCCTBA;
aKTUBHOE HEMPHUATHE ICHCTBUM, MTPUHOCIIUX BPE OKPYKAIOIICH Cpeie;
YMCHHE ITPOTHO3UPOBATH HEOJIATOMPHUSTHEIC 3KOJIOTHUSCKUE TIOCICICTBUS PEIIPUHUMACMBIX JICHCTBHIA,
NPEeJI0TBPAIIATh HX;
pacuIpeHre OnbITa JAeSITETHHOCTH SKOIOTHUECKON HAMIPaBICHHOCTH;
MEHHOCTH HAYYHOI'0 NMO3HAHUS:
c(hOpMHUPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOIICTO COBPEMCHHOMY YPOBHIO Pa3BHTHS HAYKU U
OOIIIECTBCHHOW MPAaKTUKU, OCHOBAHHOTO HA JUANIOTEe KYJIbTYP, CIOCOOCTBYIONIETO OCO3HAHHIO CBOETO
MECTa B IOJIUKYJIIBTYPHOM MHUPE;
COBCPUHICHCTBOBAHUC SI3BIKOBOM M YUTATEIbCKON KYJBbTYPhI KaK CpEACTBa B3aPIMOIleI7[CTBH§I MECKAY JIIOAbMHA
Y TMIO3HAHUS MUPA;
OCO3HAHWE IICHHOCTHM HAYyYHOM JIEATCIBHOCTH, TOTOBHOCTh OCYIIECTBJIATH IPOCKTHYIO U
HCCJICAOBATCILCKYIO ACATCIIbHOCTh MHANBUAYAJIIBHO U B I'PYIIIC.
MeTtanpeaMeTHbIe Pe3yJibTATbl OCBOCHHS OCHOBHOM 00pa30BaTeIbHON MPOrPAMMBI JIOJKHBI OTPAXKATh:
OBJajicHUe YHUBEPCATbHBIMU YICOHBIMY MO3HABATESILHBIMY JICHCTBUSIMH:
a) 0a30BbIC JIOTMYECKUE JICHCTBHSL:
CaMOCTOSTEILHO (hOPMYJIUPOBATh M aKTYAJIM3UPOBATH POOJIEMY, paCCMaTPUBATh €€ BCECTOPOHHE;
YCTaHABIUBATh CYNICCTBCHHBIM MPU3HAK WK OCHOBAHUS JUTS CPABHEHMS, KiTacCU(DUKAIUK U 0000IICHNS;
OTIPEACIATH LEH ISATSIILHOCTH, 3a/1aBaTh NapaMeTPhl U KPUTCPUU HX TOCTHKCHUS,
BBIABJIATH 3aKOHOMCPHOCTHU U MPOTUBOPEUMA B paCCMAaTPUBACMBIX SBJICHUAX
BHOCHTbh KOPPEKTHBBI B JICATEIILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB IIENIAM, OIICHUBATH PUCKU
MOCJIEACTBUMN NEATSIBHOCTH;
pa3BuUBaTh KPCATUBHOC MBIIIJICHUC ITPU PEIICHUHN ) KU3HCHHBIX HpO6JIeM;
0) 0a30BBIE UCCIENOBATENLCKHAE ICHCTBUS:
BJIaJICTh HABBIKAMH YUEOHO-HUCCIIEIOBATEIBCKON M TMPOCKTHOW JESTEIbHOCTH, HABBIKAMH pa3perieHUsI
pooJieM;
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIOMCKY METOJIOB PEIICHHS MPaKTHUECKUX 3ajad,
MPUMEHEHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;
OBJIaACHUEC BUJaMU1 ACATCIILHOCTH 110 MMOJYUYCHHUIO HOBOT'O 3HAHUA, €0 UHTEPIIPETALUH, HpeO6pa3OBaHI/I}O
" IMPUMEHCHUIO B PA3JIMYHBIX y‘-Ie6HBIX CUTyalusx, B TOM 4YHMCJIC IIPpU CO3AaHUN yqe6Hbe U COIUAJIBHBIX
MPOCKTOB;
(dbopMHpOBaHHE HAYYHOTO THUTIA MBIIIJICHUS, BIIa/ICHUE HAYYHON TEPMHUHOJIOTHUEH, KITFOYSBBIMH TTOHSITUIMH
U METOJaMH;
CTaBUTh U (HOPMYyJIMPOBaTh COOCTBEHHBIC 33/ayll B 00pa30BATENBHOW NEATENILHOCTH W JKU3HEHHBIX
CUTYaIusX;
BBIABJIATE IPUYUHHO-CJICACTBEHHBIC CBA3H U aKTyaJIM3UPOBATh 3aJlavy, BbIABUI'aTh T'HIIOTE3Y €€ PCUICHU,
HaXoAWUTb apryMEHTBhI JIA JOKa3aTCJIbCTBA CBOHUX yTBep)KHeHHﬁ, 3aJaBaTb IMapaMeTpbl U KPUTCPUH
pelIeHus;
AHAIM3UPOBATL IIOJIYYCHHBIE B XOJA€ PCIICHHA 3aJadyu pe3yJIbTaTbl, KPHUTUYCCKHM OLICHUBATH UX
JOCTOBEPHOCTD, IPOTHO3MPOBATH U3MCHCHUC B HOBBIX YCIIOBUSX,
JIaBaTh OIEHKY HOBBIM CHUTYAIIUsIM, OIICHUBATh TPUOOPETCHHBIN OTIBIT;
pa3pabaThiBaTh IUIAH pENICHUsS NPOOJEMBI C YYETOM aHAM3a WMEIOIIMXCS MaTepHadbHBIX U
HEMAaTEPHUaIbHBIX PECYPCOB;
OCYIIECTBJIATH lIEJICHANIPABJICHHBIN MOMCK ITEPEHOCA CPECTB U CIIOCO00B ISHCTBHUS B PO ECCHOHAIBHYIO
cpeny;
YMETh NEPEHOCUTH 3HAHUSA B ITO3HABATCIIbHYIO U IIPAKTUYCCKYIO O6J'IaCTI/I KHU3HCACATCIIbPHOCTH,
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YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00J1acTei;

BBIJIBUTATh HOBBIC HJICH, ITPEJIaraTh OPUTHHAIBHBIC IOAXOABI U PEIICHUS;

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

B) paboTa ¢ mHGOpMaIInei:

BJIQICTh HABBIKAMH TONy4YeHHWS WHQOPMAIMA W3 WCTOYHWKOB PAa3HBIX THIIOB, CAMOCTOATEIHHO
OCYIIECTBISTH MOWCK, aHAJN3, CHCTEMATH3AINIO U WHTEPIPETANNI0 MHPOPMALINN Pa3INIHBIX BHIOB U
(dhopM npecTaBICHYS,

CO3/aBaTh TEKCTHI B Pa3MYHBIX (opMaTax C y4eTOM Ha3zHaueHUs MHPOpPMAINH U IeNIeBOI ayAuTOpHUH,
BEIOHpas ONTHMAaNBHYIO (hOPMY MPEICTABICHHUS U BU3yalTN3allnH;

OIICHUBATh JIOCTOBEPHOCTbh, JISTHTUMHOCTh WH(OpPMAIIUH, €€ COOTBETCTBHE IPABOBHIM M MOpPAILHO-
3TUYECKUM HOpMaM;

WCIIONB30BaTh CPEACTBA WH(GOPMAIMOHHBIX W KOMMYHHKAI[MOHHBIX TEXHOJOTHA B PEIICHUU
KOTHUTHUBHBIX, KOMMYHHKATUBHBIX ¥ OpraHU3aIlMOHHBIX 33]1a4 C COOJII0CHIEM TPEeOOBaHUI SPrOHOMUKH,
TEXHUKH O€30MacHOCTH, THTUCHBI, PECYypcOCOCpeKCeHHs, MPAaBOBBIX M 3TUYECKHMX HOPM, HOPM
HH()OPMAITMOHHON 0€30TTaCHOCTH;

BJIAZICTh HABBIKAMH PACITO3HABAHMS W 3aITUTHI HH(POpMaIi, HHPOPMAITMOHHOW 0€30TaCHOCTH JIMIHOCTH.
OBnajicHHe YHUBEPCATbHBIMA KOMMYHUKATHBHBIMH JCHCTBUSIMU:

a) obrmeHue:

OCYIIECTBISITH KOMMYHHKAIIMH BO BCeX cdepax KU3HU;

pacro3HaBaTh HeBepOalbHBIE CPECTBA OOIECHUS, TOHUMATh 3HAUCHUE COIMAIbHBIX 3HAKOB, PACIIO3HABATh
MPEINOCHUIKH KOHQIMKTHBIX CUTYAIlUH U CMATYATh KOH(IUKTHL;

BJIQ/IETh PA3IUIHBIME CITIOCOOaMU OOIICHUS U B3aUMO/ICHCTBHS,

apryMEHTUPOBAaHHO BECTH JIUAJIOT, YMETh CMATYaTh KOH(IMKTHBIC CUTYaIlUH;

Pa3BEepPHYTO U JIOTUYHO U3J1araTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPE/CTB;

0) coBMeCTHAS NeATEIbHOCTD:

MMOHUMATh M HCITOJIb30BaTh MPEUMYIIIECTBA KOMaH/IHON U MHANBHUYaIbHON paOOTHI,

BBIOMpAaTh TEMATHKY M METOJIbI COBMECTHBIX JCUCTBUH C y4eTOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)KI0T0 YJIeHa KOJIJIEKTHBA;

MPUHAMATH TEId COBMECTHOM MNEATEIhbHOCTH, OPTaHW30BBIBATH M KOOPAMHHUPOBATH IEHCTBHA IO €
JIOCTHKCHHIO: COCTaBJIATh IUIAH JSHCTBHIA, pacpeaessiTh POJIH C yYeTOM MHECHUH Y4aCTHUKOB, O0CYX/IaTh
pe3yIbTaThl COBMECTHOM: PaboTHI,

OIICHWBaTh KAaueCTBO CBOETO BKIAJa W KaXJOTO0 YYaCTHHKA KOMaHABl B OONIUI pe3ynbTar I1o
pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiaraTh HOBBIC MPOEKTHI, OLCHUBATh MU C TMO3MWIIMA HOBH3HBI, OPUTMHAJIBHOCTH, MPAKTUYECKON
3HAYMMOCTH;

KOOPJWHHUPOBATH W BBITIONHATH Pa0OTy B YCIOBHSX PEANbHOTO, BHPTYaIbHOTO W KOMOMHHPOBAHHOTO
B3aUMOJICUCTBHUS;

OCYIIECTBJISATh MIO3UTUBHOE CTPATETMUECKOE MOBEACHUE B PA3IMYHBIX CUTYAIIUSX, MPOSIBIISATH TBOPUECTBO
1 BOOOpakeHne, ObITh NHUITMATHBHBIM.

OBlajieHre YHUBEPCATbHBIMH PETYIATUBHBIMH JIEHCTBHIMHU:

a) caMOOpPTraHU3aINS:

CaMOCTOSITETIFHO OCYIIECTBIIATh TO3HABATEIBHYIO MAESTEIbHOCTh, BBISBIATH MPOOJIEMBI, CTaBHTH U
(hopMynupOBaTH COOCTBEHHBIE 33]]a49X B 00Pa30BaTENBHOM JIEATENILHOCTH U JKU3HEHHBIX CUTYAIIHAX;
CaMOCTOSITEJILHO COCTaBJIATh IJIaH PEIICHUs MPOOJIEMbl C YYETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MpeANnOYTeHUH;

JIaBaTh OIEHKY HOBBIM CUTYAIIHSIM;

paciIupsTh paMKH Y4€0HOro IpeaMeTa Ha OCHOBE JIMUHBIX HPEANOYTCHHUH;

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a PEIICHUE;

OIICHUBATh IPUOOPETCHHBII OTIBIT;

croco0cTBOBaTh (DOPMUPOBAHUIO M TMPOSIBIICHUIO IIMPOKOW 3PYIUIMM B pa3HbIX 00JacTIX 3HAHUH,
MTOCTOSTHHO TIOBHIIIATH CBOW 00pa30BaTEIbHBIN U KYIbTYPHBIH YPOBEHbD;

0) CaMOKOHTPOJIb:

JIaBaTh OIICHKY HOBBIM CHUTYaIlUsM, BHOCHTh KOPPEKTHBHI B JESATEIHLHOCTh, OIICHUBATh COOTBETCTBHE
PE3YIBTATOB IIETISIM;

BJIaJeTh HaBbIKAMU II03HABAaTEIbHOH pedUIeKCMM KakK OCO3HAHUS COBEPIIACMBIX JCHCTBHHA U
MBICITUTENILHBIX TPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHH;

MCIO0JIb30BaTh MPUEMbI pe(hICKCHH IS OLICHKH CUTYaIliH, BHIOOpPAa BEPHOI'O PEIICHHMS,
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YMETh OLCHHUBATh PUCKU U CBOCBPEMECHHO IIPUHUMATH PEUHICHUS 110 UX CHUKCHHIO,

B) 3MOQHOH3HBHLII>'I HUHTCIJICKT, Hpegnonara}ognﬁ CSI}O[}MI/IQOBaHHOCTL:

CaMOCO3HaHHs1, BKIHOYAOICIO CIIOCOOHOCTL TMOHHMATHE CBOE OMOIMOHAJIBHOC COCTOsAHHUEC, BUICTH
HaIlpaBJICHUA Pa3BUTHUA COOCTBEHHOM SMOIIMOHAILHOMN C(I)Cpbl, OBITH YBCPCHHBLIM B 0666;
CaMOpEryJIMpOBaHus, BKIIIOYAIOWIETO CAaMOKOHTPOJIb, YMCHUE INPUHUMATL OTBETCTBCHHOCTH 3a CBOC
IIOBCICHHUC, CIIOCOOHOCTh anarnTUpOBaATECA K SOMOIMOHAJIbHBIM U3MCHECHUAM U IIPOABJIATH FI/I6KOCTL, OBITH

OTKPBITBEIM HOBOMY,

BHYTPEHHEW MOTHBAIlMH, BKIIOYAIOMIEH CTpeMIJIEHHEe K JOCTIDKEHWIO IIeTH W YCIeXy, ONTHMH3M,
WHUIIMATHBHOCTh, YMEHNE JIEHCTBOBATH, NCXO/IA U3 CBOMX BO3MOYKHOCTEH;

SMIATHH, BKIIOYAIOIIEeH CIOCOOHOCTh TOHUMATh 3MOIIMOHAIIEHOE COCTOSHUE JIPYTHX, YYUTHIBATH €r0 NPU
OCYIIECTBICHHH KOMMYHHUKAIIUHU, CIIOCOOHOCTh K COYYBCTBHUIO U CONICPEIKUBAHUIO;

COIMAJFHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BHICTpAaWBaTh OTHOMIICHHS C JPYTUMH ITIOJBMH,
3a00TUTKCS, IPOSIBIIATH UHTEPEC U Pa3peIiaTh KOHPIUKTEHI;
I') OPUHATHE ce0sl U IPYTUX JIFOAEH:

IPUHUMATh ce0sl, TOHUMasl CBOU HEJOCTATKU U JOCTOMHCTBA,;
MIPUHAMATh MOTHUBBI U apTYMEHTBI APYTUX JIOAEH IIPH aHAIIN3€ PE3yNbTAaTOB EATEIBHOCTH;
MpU3HABaTh CBOE MPABO W MPABO JPYTUX JIOAEH Ha OIINOKH;
pasBUBATh CIIOCOOHOCTH IOHUMATh MU C IMO3ULMU APYTOTO YeJIOBEKa.

Koa n HaumeHoBaHHe
(popmupyembix
KOMIIeTeHIIU I

Ilnanupyemble pe3yJbTaTbl 0CBOCHHS AUCHUIIMHBI

Oo6mue

JlucunIuiMHapHblie (mpeaMeTHbie)!

OK 01. Beibupatb
CIIOCOOBI pEeIICHHUs 3aj1a4
poheCCUOHATBHOMN
JIeSITeIIbHOCTH,
MPUMEHHUTENHLHO K
Ppa3JIn4YHbIM KOHTCKCTaM.

B yacT TPy10BOr0 BOCIIUTAHMS:

- TOTOBHOCTbH K TPy, OCO3HAaHUE
IIEHHOCTU MaCcTEPCTBa, TPYIOJIIO0HE;

- TOTOBHOCTH K aKTUBHON ACATCIIBHOCTHU
TEXHOJOTUYECKON U COLMATbHOMN
HanpaBJIEHHOCTH, CIIOCOOHOCTh
WHHUOWUPOBATH, IIJIAHUPOBATE U
CaMOCTOSITETILHO BBITIONHAThH TAKYHO
JICATECIILHOCTD,

- IHTEPeC K Pa3InYHBIM chepam
npodeCCHOHANTBEHON IeATELHOCTH,
OB1aieHHE YHUBEPCAIbHBIMHI
Y4eOHBIMH IM03HABATEILHBIMH
JAeHCTBUSIMHU:

a) 0a30Bble JJOrHYecKue JeiCTBUA.

- CAMOCTOSITETILHO (OPMYITUPOBATH U
aKTyaJIu3upOBaTh MpodIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIMBATh CYIIIECTBCHHBIN
IIPpU3HaK UJIW OCHOBaHHUA JJ1d CpAaBHCHUA,
KJIACCU(UKAIK U 0000IICHNUS;

- OTIPEICIIATH 1ISNU ICATEIBHOCTH,
3a7aBaTh APAMETPBI U KPUTEPUU UX
JOCTHXKEHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U
MPOTHBOPEYHS B PACCMATPUBACMBIX
SIBJICHUAX

- BHOCHUTh KOPPEKTHBBI B JICATEIILHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIHTATOB

- BJIaJCTh CUCTEMON XUMHUYECKUX
3HAHUM, KOTOPAasi BKIIOYAET:
OCHOBOIIOJIAraroIfe MoHITUs
(XUMHYECKHI 3JIEMEHT, aTOM,
AJIEKTPOHHAS 000JI0YKa aTOMa, -, P-,
d-a7eKTpOHHBIE OpOHUTATH ATOMOB,
WOH, MOJIEKYJIa, BAJIEHTHOCTD,
3JIEKTPOOTPULATENBHOCTD, CTETIEHb
OKHCIICHHS, XAMUYECKasl CBsI3b, MOJIb,
MOJIIpHAst Macca, MOJIAPHBIN 00beM,
YIJIEPOIHBIH CKeNeT, QyHKIMOHATIbHAS
rpyImna, pagiKai, H30MepHs,
W30MEpBbl, FOMOJIOTUYECKUH PsIIL,
TOMOJIOTH, YTJIEBOJIOPO/IbI, KHCIOPO/I-
U a30TCOAEPIKaIINE COeITMHEHUS,
OMOJIOTUYECKU aKTHBHBIE BENICCTBA
(yrmeBopl, XKUpkI, OeTKK), MOHOMED,
MOJIMMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHN,
KpHUCTaITMUecKast pelieTka, THIIbI
XMMUYECKUX PeaKkUuil (OKHCIUTEIBHO-
BOCCTaHOBHUTEJIbHBIE, IK30- U
9HIOTEPMUYECKHE, PEAKIINA HOHHOTO
oOMeHa), pacTBOP, IEKTPOIHTHI,
HEBJIEKTPOJIUTHI, SJIEKTPOIUTHUECKAS
JUCCOIMALNS, OKHCIIUTED,
BOCCTaHOBHUTEIb, CKOPOCTh
XMMUYECKOH peaklnu, XHMHUECKOe
paBHOBECHE), TEOPUU 1 3aKOHBI

OncumnanHapHble (NpeamMeTHble) pe3ynbTaTbl YKa3blBAKOTCA B COOTBETCTBUM C X NONHbIM NepevyHem Bo PFOC COO
o7 17.05.2012r. Ne 413 (B nocneaHel peaakunm ot 12.08.2022)
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LEJISIM, OLICHUBATh PUCKH MOCJIEICTBUMA
JIeSITENIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIICHUE TTPU
peIICHUH KU3HEHHBIX Ipo0IeM

0) 0a30BbIe HCCJIET0BATEIbLCKHE
AeiicTBUA:

- BJIQJICTh HABBIKAMH yUEOHO-
HCCIIEN0BATEIBCKON U IIPOEKTHOM
JIeSITEIbHOCTH, HAaBBIKAMU pa3perieHus
mpooIem;

- BBIABIIATH IPUYUHHO-CJICICTBCHHBIC
CBSI3U U aKTyaJIM3UPOBATh 3aJayy,
BBIJIBUTaTh TUIIOTE3Y €€ PELICHMUS,
HaXOJIUTh apTyMEHTHI JIst
JIOKa3aTelIbCTBAa CBOUX YTBEPXKICHUH,
3aJ1aBaTh apamMeTpbl U KPUTEPUHN
peIIeHUS;

- AHAJIM3UPOBATDH IMOJTYUCHHBIC B XO/1€
pelIeHus 3aJa4u pe3ynbTaThl,
KPUTUYECKU OLICHUBATh UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH
W3MEHEHHUE B HOBBIX YCJIOBUSIX;

- YMETh NIEPEHOCUTD 3HAHUS B
TMMO3HABATCJIIbHYIO U IPAKTUYCCKYIO
00J1aCTH KU3HEACATCIHBHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3
Pas3HBIX IPEAMETHBIX 00JIacTeH;

- BbIABUI'aTb HOBLIC NACH, IIPEAJIaraTtb
OpUTMHAIbHBIE TOAXOABI U PEUICHUS;
- CITOCOOHOCTH MX HUCIIOB30BaHUS B
MO3HABATEJIbHON 1 COLIMATILHON
MIPaKTUKE

(Teopusi XUMHUYIECKOTO CTPOCHUS
OpraHu4ecKux BeiecTB A.M.
Bytnepoga, Teopus
IEKTPOIUTHUECKON JUCCOLUALINH,
nepuoauyeckuii 3akoH J[. 1.
MeHeneeBa, 3aKOH COXPAHEHHUS
MAacChI), 3AKOHOMEPHOCTH,
CHMBOJIMYECKUH S3BIK XUMUH,
(hakTOIOTHYECKHIE CBEICHHSI O
CBOICTBax, COCTaBe, OJYyYECHUU U
0e301acHOM UCIIOJIb30BaHUU
BAKHEHUIINX HEOPTaHUYECKUX U
OpraHWYECKUX BEIIECTB B OBITY U
MPaKTUYECKOMN ACITEIbHOCTH
YeNI0BEKa;

- YMETh BBISBJISTh XapaKTEPHBIC
MPU3HAKHU U B3aUMOCBSI3h H3yUEHHBIX
MOHATHUH, IPUMEHSATH
COOTBETCTBYIOILINE MTOHATUS IPU
ONUCAHUU CTPOCHUS U CBOMCTB
HEOPTaHWYECKUX U OPTaHUIECKUX
BELLECTB U UX MPEBPAICHUA;
BBISIBIISITH B3aUMOCBSI3b XUMUYECKUX
3HAHUU C MOHATUAMU U
MIPEACTABICHUSIMHE JIPYTUX
€CTECTBEHHOHAYUYHBIX [IPEIMETOB;

- YMETb UCIOH30BaTh HAMMEHOBAHUS
XUMHUYECKHX COeINMHECHUI
MEKIYHAPOJHOIO COK3a
TEOPETUUECKON U MPUKIATHON XUMUU
Y TPUBHATBHBIC HA3BAHUS BAKHEHIIINX
BelIeCcTB (ITHIICH, alleTHIICH,
TIMIEPHH, PeHo, (hopMabIeru/,
YKCYCHAasl KHCIIOTa, TJIMIIUH, yTapHBINA
ras, yriIeKUcIbli ra3, aMMHaK,
ramieHasi U3BeCThb, HeraleHasi U3BeCTb,
MUTHEBAs COMA U IPYTUX), COCTABISATh
(hopMyJIbI HEOPraHUYECKUX U
OpraHWYECKUX BEIIECTB, YPAaBHEHUS
XUMHYECKUX PeaKiuii, OOBSICHIATh UX
CMBICT; TIOATBEPIKIATh XapaKTepHbIE
XHUMHUYECKHUE CBOVMCTBA BEIIECTB
COOTBETCTBYIOIIMMHU SKCIEPUMEHTAMU
Y 3aMHCSIMHU YPaBHEHUN XUMHIECKIX
peaKIuii;

- YMETh yCTaHABIIUBATh
MPUHAJICAKHOCTh U3YUYEHHBIX
HEOPTaHWYECKUX ¥ OPTaHHIECKHUX
BEILECTB K OIMpPeAeICHHBIM KJIaccaM U
rpyImnam COeIMHEHUN,
XapaKTepHU30BaTh UX COCTaB U
BAKHEHIIME CBOMCTBA; ONPEACIIATh
BH/JIbI XUMHUYECKUX CBS3EH
(KoBaJIeHTHAsI, HOHHAS,
METaJITNYecKast, BOJIOPOIHAS ), TUIIBI
KPUCTAJUIMYECKUX PELIETOK BEUIECTB;




KJIacCU(UIMPOBATH XUMUYECKHE
peaxuuuy;

- copMHUPOBATH IIPEICTABICHUS: O
MaTepHaJIbHOM €MHCTBE MHUDA,
3aKOHOMEPHOCTSIX ¥ T03HABAEMOCTH
SIBJICHUI IPUPOJBL; O MECTE U
3HAYCHUH XMMHUH B CUCTEME
€CTECTBCHHBIX HAayK U €€ POJIU B
00eCTeYeHn: YCTOMUMBOTO Pa3BUTHS
YeJI0OBEYeCTBA: B PEILICHUU IPO0IIeM
JKOJIOTUYECKOM, SJHEPTETUUECKON U
MUILEBON 0€30IaCHOCTH, B Pa3BUTHU
MEUIHBI, CO3JaHUN HOBBIX
MaTepHajoB, HOBBIX HCTOYHHKOB
SHEPTUH, B 00eCTICUeHUH
panroHaIbHOTO
MPUPOAOTIONB30BAHUS, B
(hopMHPOBaHNH MHUPOBO33PEHUS 1
o011elt KyJIbTyphl YEJIOBEKA, a TAKKE
9KOJIOTHYECKH 000CHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3/I0POBBIO
MPUPOIHON Cpere;

- BJIaJCTh CUCTEMON XUMHUYECKUX
3HAHU, KOTOPAs BKJIIOYAET:
OCHOBOIIOJIATAIOIIUE TOHSTHSI
(I1OTIONTHUTENBHO K CUCTEME ITOHATHUH
0a30BOr0 YPOBHS) - H30TOIIbI,
OCHOBHOE U BO30YK/I€HHOE COCTOSIHHE
aToMma, THOpUAN3aLus aTOMHBIX
opOuTanei, xumuyeckas cBs3b (" " u
""" KpaTHbBIE CBSI31), MOJIIPHAS
KOHILIEHTPALHsl, CTPYKTypHast
(dhopmyna, nzomepus (CTPyKTypHAs,
reomeTrpudeckas (IUc-TpaHc-
WU30MEpHs), TUTIBI XUMHYECKUX
peaknuii (roMo- U TeTEepOreHHBIE,
oOpaTuMble 1 HEOOpaTUMbIE),
pacTBOpbI (HCTHHHBIC, TUCTIEPCHBIC
CHUCTEMBI), KPUCTAIIIOTUAPATEI,
CTETIEeHb TUCCOLMALINH, SJIEKTPOIIH3,
KPEKUHT, pU()OPMUHT); TEOPUU H
3aKOHbI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIS)KAIHNE
B OCHOBE TIOHUMAaHUS IPHYMHHOCTH U
CUCTEMHOCTH XHMHUYECKUX SIBIICHUH,
COBpPEMEHHBIE MPEICTABICHNUS O
CTPOEHHUH BELIECTBA HA aTOMHOM,
MOJIEKYJISIPHOM M HaJIMOJICKYJISIPHOM
YPOBHSIX; TIPEJICTABIICHUS O
MEXaHU3Max XUMHYECKUX PEaKLINH,
TEPMOJIMHAMUYECKUX U KHHETHUECKUX
3aKOHOMEPHOCTSIX X MPOTEKAHHS, O
XMMHUYECKOM PaBHOBECHUH,
JIUCTIEPCHBIX CUCTEMAX,
(aKTOIOTUYECKUE CBEJICHHSI O
CBOWCTBAaxX, COCTaBe, MOJYYECHUH U
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0e301acHOM HCTIOJIb30BaHUU
BaKHEHIIINX HEOPraHUYECKUX U
OpPraHUYECKUX BEIECTB B OBITY U
MPaKTUIECKON AEATENTbHOCTH

- chopMHPOBATH IIPEACTABICHUS: O
MaTEepHaIbHOM E€IUHCTBE MUDA,
3aKOHOMEPHOCTSIX ¥ MO3HABAEMOCTH
SBJICHUH MIPUPOJBL; O MECTE U
3HAYEHUH XMMUH B CHCTEME
€CTECTBCHHBIX HAayK U €€ POJIU B
00eCTeYeHNH YCTOMUUBOTO Pa3BUTHS
YeJI0BEYEeCTBA: B PEILICHUU TPO0IIeM
3KOJIOTMYECKOM, YHEPTETUYECKON U
MUIEBON 6€30IacHOCTH, B pa3BUTHU
MEAUIIHBI, CO3JaHUN HOBBIX
MaTepHajoB, HOBBIX HCTOUHHKOB
SHEPruH, B 00eCICUeHUU
PanroOHaIBHOTOTIPHPOIOTIOIH30BAHUS,
B (hOPMHUPOBAHIH MHUPOBO33PEHHUS U
o011elt KyJIbTyphl YEJIOBEKA, a TAKKE
HKOJIOTHYECKH 000CHOBaHHOTO
OTHOIIECHHUS K CBOEMY 3/10POBbBIO U
MPUPOIHON Cpere;

- BJIQJIETh CUCTEMOU XUMUYECKUX
3HAHU, KOTOPAs BKJIIOYAET:
OCHOBOIIOJIAraroIUe TOHATHS
(IOTIOTHUTENBHO K CUCTEME MTOHATHUH
0a30BOr0 YPOBHS) - H30TOIIbI,
OCHOBHOE U BO30YAE€HHOE COCTOSIHHE
aToMma, THOpUAN3aLus aTOMHBIX
opburanei, xumuieckas cszb (" " u
" KpaTHbIE CBSI31), MOJIIPHASI
KOHILIEHTPALHsl, CTPYKTypHast
(dopmyina, uzomepus (CTpYKTypHas,
reomeTrpudeckas (IUc-TpaHc-
N30MEpHS), TUIIBI XUMHYECKUX
peakuuii (roMo- U TeTepOreHHBIE,
o0Opatumble 1 HEOOpaTUMBIE),
pacTBOpHI (ICTUHHBIE, TUCTIEPCHBIE
CHCTEMBI), KPUCTAIUIOTUAPATEI,
CTETeHb TUCCOIMAIIH, IIEKTPOIIH3,
KPEKUHT, pU()OPMUHT); TEOPUU H
3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUECKIE 3HAHUS, JIS)KAIIHE
B OCHOBE IOHUMAaHUS IPHYMHHOCTH H
CHUCTEMHOCTH XMMHUYECKUX SIBIICHUMH,
COBpPEMEHHBIE MPEICTABICHNUS O
CTPOCHUH BEIIECTBA HA AaTOMHOM,
MOJIEKYJISIPHOM M HaIMOJIEKYJISIPHOM
YPOBHSIX; TIPEJICTABIICHUS O
MeXaHM3Max XUMHYCCKHX PEaKIInH,
TEPMOJIMHAMUYECKUX U KHHETHUECKUX
3aKOHOMEPHOCTSIX X MPOTEKaHHS, O
XMMHYECKOM PaBHOBECHUH,
JIUCTIEPCHBIX CUCTEMAX,
(akToNIOrNYeCcKre CBEJCHNUS O
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CBOWCTBAxX, COCTaBe, MOJIYYECHUH U
6€3011acHOM MCTIOIB30BAHHUN
BOXHEHIIINX HEOPTAHUYECKUX U
OpraHUYECKUX BEIIECTB B OBITY U
MPAKTHYECKOH MesTeTFHOCTH
YeoBeKa; 00X HayIHBIX
MPHUHIIUATIAX XUMHYECKOTO
MPOM3BO/ICTBA (Ha TIpUMEpE
MIPOM3BOCTBA CEPHOM KHCIIOTHI,
aMMHuaKa, MeTaHoJIa, mepepaboTKu
HePTH);

- YMETb MPOBOJUTH PACUETHI 110
XUMHYECKAM (HopMyIaM H
YPaBHEHUSAM XUMUYECCKUX PEAKIIHI C
WCTIONb30BaHHEM (PH3HMUECKIX
BEITMYINH (MacChl, 00heMa ra3oB,
KOJIMYECTBA BEIIECTBA),
XapaKTepU3YIOIINX BEUIECTBA C
KOJIMYECTBEHHON CTOPOHBI: pacyeThl
0 HAXOXICHUIO0 XUMUYIECKON
(hopMyJIBI BENIECTBA; PacYEThl MacChI
(oOBeMa, KOJTMYECTBA BEIIECTBA)
MPOIYKTa PEAKIINH, €CITA OJHO U3
WCXOJIHBIX BEIIECTB JJAaHO B BUJIC
pacTBoOpa ¢ OMpPENEICHHON MacCOBOM
JTOJIeH paCTBOPEHHOTO BEIIECTBA HITH
JIaHO B M30BITKE (MMEET PUMECH );
pacdeThl MAaCCOBOM MJIM 0ObEMHOM
JTOJTM BBIXOJIA TIPOYKTA PEAKIIHH;
pacdeTsI TeTIoBoro ¢ dekra
peakiuii, 00bEMHBIX OTHOIICHUN
ra3oB;

- YMETb BBHISBIATH XapaKTEePHEIE
MPU3HAKK W B3aUMOCBSI3b U3yYCHHBIX
MOHATUH, IPUMEHSATH
COOTBETCTBYIOIIUE TTOHATHS MTPH
OTIFICAHWU CTPOCHUS U CBOHCTB
HEOPTraHMYECKUX H OPTaHUYECKUX
BEIIECTB U UX IMPEeBpallleHHiI;
BEISIBIISITh B3aMMOCBSI3b XUMHUYECKUX
3HAHUU C MOHATUSAMU U
MpeCTaBICHUSIMH APYTHX MIPEIMETOB
JUTst 0oJiee OCO3HAHHOTO MOHUMAHUS U
00BSICHEHHSI CYITHOCTH
MaTepHaIbLHOTO SAMHCTBA MUPA;
UCTIOJIb30BaTh CUCTEMHBIE
XUMHYECKUE 3HAHUS JUTS O0OBSCHEHHUS
Y TIPOTHO3UPOBAHUS SIBIICHHM,
MMEIOIUX €CTECTBEHHOHAYYHYIO
HIpUpONY;

- YMETh HCNOJIb30BaTh HANMEHOBAHUS
XUMHYECKUX COCINHCHHIM
MEXIYHApOIHOTO COI03a
TEOPETUUECKON U IPUKIIAHON XUMHH
Y TpUBHUAJIbHBIC Ha3BaHMS BEIIECTB,
OTHOCSIIIUXCS K H3YYCHHBIM KJIaccaM
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OpPraHMYECKUX U HEOPTaHUUECKUX
COCIUHCHMI, NCTIOIB30BaTh
XUMHUYECKYI0 CUMBOJIVKY AJIS
cocTaBiieHHsI GOpMyI
HEOPraHWYECKUX BEIIECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKpAILIEHHBIX U
CKEJIETHBIX) POPMYJ OPraHUIECKHX
BEIIECTB; COCTABIATh YPABHEHUS
XUMHUYECKHX peakui U PaCKphIBaTh
UX CYIIHOCTb: OKUCIIUTENIBHO-
BOCCTAHOBUTEIIBHBIX pEeaKIUi
MIOCPEACTBOM COCTAaBJICHUS
3IIEKTPOHHOTO OallaHca 3TUX PeakLuii;
peaxiuii HFOHHOro OOMeHa My TeM
COCTAaBIICHHSI HX MOJIHBIX U
COKpALIECHHBIX HOHHBIX YPaBHEHUH;
peaKuuii TuAPOJIn3a, peaKunui
KOMIUTEKCO00pa3oBaHus (Ha MpuMepe
TUIPOKCOKOMILIEKCOB [IMHKA U
ATIOMHUHMS); TOJATBEPKAATH
XapaKTepHbIE XUMUYECKHE CBOMCTBA
BELIECTB COOTBETCTBYIOIUMH
9KCIEPUMEHTAaMH U 3aIHUCAMU
YPaBHEHUN XUMHUECKUX PEAKLIUN;

- yMETh KJIacCU(PULUPOBATH
HEOpraHW4YecKue U OpraHndecKue
BEIIECTBA U XUMUYECKHE PEAKIIUH,
CaMOCTOSITETIBHO BBIOMPATh OCHOBAHMUS
U KpUTEPUH IS KnaccupUKauu
W3y4aeMbIX XUMHUECKUX O0BEKTOB;
XapaKTepH30BaTh COCTaB U
Ba)KHEWIIME CBOMCTBA BEIIECTB,
MPUHAJUIEKAIUX K ONpeeICHHBIM
KJIaccaM U TpyIaM COeIMHEHUMN
(mpocTble BelecTBa, OKCHIBI,
THUIPOKCH/IBI, COJIH; YTIEBOJOPOIBL,
MPOCTHIE 3PHUPBHI, CIUPTHI, PEHOITHI,
aNbJEeTU/Ibl, KETOHBI, KAPOOHOBBIE
KHCJIOTBI, CIIO’KHBIE 3(UPBIL, )KUPBI,
YTJIEBO/IbI, aMUHBI, aMUHOKHUCIIOTHI,
OeJIKM); IPUMEHSATH 3HAHUS O COCTaBe
Y CBOMCTBAaX BELLECTB IS
JKCIIEPUMEHTAIbHOU TPOBEPKHU
TUIIOTE3 OTHOCHTEIHHO
3aKOHOMEPHOCTEHN MPOTEKAHUSA
XUMHUYECKUX peaKuil u
MIPOTHO3UPOBAHHUS BO3MOKHOCTEH HX
OCYIIIECTBIICHMS;

- YMETb MOATBEPKIATh Ha
KOHKPETHBIX MTPUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHOMN
CHOCOOHOCTH OPraHUYECKUX
COEJIMHEHUI OT KPaTHOCTH U THUIIA
KoBajieHTHOU cBs3m (" "u "),
B3aMMHOTO BJIMSHUS aTOMOB U TPy
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OK 02. OcyuecTBiars
TIOUCK, aHaIN3 u
HUHTEPIIPETAIHIO
UHQOPMAITIH,
HEOOXO0IUMO IS
BBITIOJTHEHUS 3aja4
podeCCHOHATEHOM
JeSITeTIbHOCTH.

B 00sacTH IEHHOCTH HAYYHOT' O
MO3HAHUS:

- cOpPMHPOBAHHOCTh MUPOBO33PEHNS,
COOTBETCTBYIOIIET'O COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U
00I11eCTBEHHON PAKTHKH,
OCHOBAHHOTO Ha JHAaJore KyJIbTyp,
CIOCOOCTBYIOIIIETO OCO3HAHHIO CBOETO
MecCTa B IOJINKYJIBTYPHOM MHPE;

- COBEPILIEHCTBOBAHUE SI3BIKOBOM 1
YUTATEIHCKON KYJIBTYpBI KaK CPE/ICTBA
B3aUMOJEHCTBUS MEXY JIOJIbMH U
MIO3HAHUS MUPA;

- OCO3HAHUE LIEHHOCTH HAy4YHOH
JeSITeIbHOCTH, TOTOBHOCTh
OCYILIECTBIISITh IPOEKTHYIO U
HCCIIEIOBATENBCKYIO JIESITENbHOCTh
HHIUBHUAYAIIBHO U B IPYIIIIE;
OgiiaieHHe YHHMBePCaIbHBIMH
Y4eOHbIMHU MO3HABATEIbHBIMH
JeHCTBUSIMU:

B) paboTa ¢ uH(opMarmeii:

- BJIaJIeTh HABBIKAMH MTOJTYYECHUS
MH(QOPMAaLUK U3 UICTOUHHKOB Pa3HBIX
TUIIOB, CAMOCTOATECIIbHO OCYIICCTBIIATH
MIOWCK, aHAJIN3, CHCTEMATH3aLHI0 U
MHTEPIPETAUIO HHPOPMALTUH
Pa3IMYHBIX BHJOB U opMm
NpeJICTaBJICHUS;

- CO3/1aBaTh TEKCTHI B PA3JIMUHBIX
(dhopMaTax ¢ y4eTOM Ha3HAYCHHMS

aTOMOB B MOJICKYJIaX; a TAKKE OT
0COOCHHOCTEH peanu3alin
Pa3IMYHBIX MEXaHN3MOB MMPOTEKAHUS
peaKuuii;

- YMETb XapaKTepHu30BaTh
JJIEKTPOHHOE CTPOSHUE aTOMOB (B
OCHOBHOM U BO30YK/I€HHOM
COCTOSTHUM) U HOHOB XUMHUECKUX
aeMeHTOB 1 - 4 meproaoB
ITepuoanueckoit cuctemsr J[.1.
MenieneeBa 1 UX BaJICHTHBIC
BO3MOKHOCTH, MCTIONB3YS IOHATHUS
"s" "p", "d-smexTpoHHbIE" OpOHTANIH,
SHEPIeTHYCCKUE YPOBHU; OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHUS CBOHCTB
XUMHYECKHX 3JIEMEHTOB H
00pa3yeMbIX UMHU COCMHCHUH 110
IeprogaM M rpyImam;

- YMETh IJIAHUPOBATH U BHITIOJIHATH
XUMHUYECKUN SKCTIEPUMEHT
(mpeBpateHus OpraHNIeCKUX
BEIICCTB MPH HArpeBaHUH, TTOTyUCHHE
STUJIEHA U U3YUYEHHE €TO CBOWCTB,
KaueCTBEHHBIE PEaKI[u Ha
aJbICTH/IBI, KpaXMaJl, YKCYCHYIO
KHCJIOTY; IeHaTypanus O€JIKOB Ipu
HarpeBaHUM, [[BETHBIE PEAKIIUU
OEIKOB; IPOBOIUTH PEAKITUH HOHHOTO
oOMeHa, ONpeAesaTh CpeAy BOAHBIX
pacTBOpPOB, KAYECTBEHHBIC PEAKIIUH HA
cynb(ar-, KapOoHaT- ¥ XJIOPHI-
AHMOHBI, HA KATHOH aMMOHHS; PeliaTh
AKCTIEPUMEHTAIILHBIE 33]]a9H 110 TeMaM
"Mertamiel" u "HemeTamsr") B
COOTBETCTBHH C TIPABUIIAMH TEXHHUKH
0e30macHOCTH MpH 00paIIeHUH C
BEIIECTBAMH U 1a00paToOpHbIM
000pyIOBaHUEM; TIPEICTABIIATh
pe3yIbTaThl XHUMUUECKOTO
JKCTIIEpUMEHTa B (pOpME 3aliCH
yYpaBHEHUH COOTBETCTBYIOIINX
peaxiuii 1 GOpPMyINPOBATH BBIBOIBI
Ha OCHOBE 3THX Pe3yJbTaTOB;

- YMETh aHAIN3UPOBATh XMMUYECKYIO
MHPOPMALIUIO, TOTYYaeMyI0 U3
pa3HBIX UCTOYHUKOB (CPEIICTB
MaccoBoi HH(OpMaIHH, CeTh
WntepHer u apyrue);

- BJIaJIETh OCHOBHBIMH METOJIAMU
HAYYHOTO MO3HAHUS BEUIECTB U
XMMHYECKUX SBIICHUH (HaOII0eHIE,
U3MEpeHHe, IKCIIEPUMEHT,
MOJICIIHPOBAHUE);

- YMETh NIPOBOJIUTH PACUYETHI IO
XMMUYECKUM GopMynam u
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HH(POPMAITUH U 1IETICBOI ayTUTOPHH,
BBEIOMpAs ONTUMAIBHYIO hopMy
MIPEJICTABIICHUS U BU3YAIN3alliH;

- OLIEHUBATH IOCTOBEPHOCTb,
JETUTHMHOCTh HHPOPMAIIUH, e¢
COOTBETCTBHE MPABOBBIM U MOPAJIHHO-
STHYECKUM HOPMaM;

- UCTIONB30BaTh CPEACTBa
WH()OPMAITMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA B
pelICHUN KOTHUTHBHBIX,
KOMMYHHKATUBHBIX U OPTraHU3aIHOHHBIX
3a1a4 ¢ COOIIOACHUEM TPEeOOBaAHMI
SPTOHOMHUKH, TEXHHUKH;
0e30IaCHOCTH, THTHEHEI,
pecypcocOepekeHu s, TIPaBOBbIX H
3TUYECKUX HOPM, HOPM
WH(POPMAITUOHHON OE30MMaCHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U
3amUTHl THPOPMAIIHIH,
WHPOPMAITMOHHOHN 0€30MaCHOCTH
JIMYHOCTH,

- TOTOBHOCTh K  CaMOpa3BUTHIO,
CaMOCTOSITETIbHOCTH u
CaMOOIMpEIeNICHUIO;

-OBJIaJICHUE HaBBIKAMU y4eOHO-
HCCIEAOBATENbCKOM,  IPOEKTHOH U

COIMAILHOM ACSITEIBHOCTH;
CTETHYECKOI0 BOCTIMTAHUS

- TOTOBHOCTH K CAMOBEIPQXCHHIO B
Pa3sHBIX BUIAaX UCKYCCTBA, CTpEMIICHHUE
MPOSIBIISATH KA4eCTBA TBOPUCCKOMH
JINYHOCTH;

OBajieHHe YHUBEPCAIbLHBIMU
y4eOHBIMH [103HABATEILHBIMU
JEWCTBUAMM:

0) 0a30BBIE UCCIENOBATEILCKIE
ICHCTBUSL:

- CIOCOOHOCTEH ¥ TOTOBHOCTh K
CaMOCTOSTETLHOMY TTOUCKY METOJIOB
pelIeHns MpakTUIEeCKHX 3a/ad,
MPUMEHEHUIO PA3JIMYHBIX METOJIOB
MMO3HAHU,

- OBJIAJICHUE BUAAMH JIESATEILHOCTH I10
MOJIyYEHUIO HOBOT'O 3HAHMSI, €TI0
WHTEPIPETalni, MPeoOdpa3oBaHUI0 U
MIPUMEHEHUIO B PAa3JIMYHBIX YYEOHBIX
CUTYAIUsIX, B TOM YHCJIE [IPH CO3AaHUU
y4eOHBIX M COLMATIBHBIX TPOEKTOR;

B) paboTta ¢ nHpOpMAaLIUEN:

- BIIQ/ICTh HABBIKAMH TTOJTyYEHUS
MHGOPMAIIUH U3 UCTOUHUKOB Pa3HbIX
THIIOB, CAMOCTOSITEJILHO OCYIIIECTBIISTh
IIOKCK, aHAIN3, CUCTEMATH3ALUIO U
HMHTEPIPETAIINI0 HHPOPMALIUU

YpaBHEHUSM XUMUYECKUX PEaKIIH C
UCTIOJIb30BaHHEM (PU3MUYECKIX
BEJIMYMH, XapaKTEePU3YFOIIHX
BEIICCTBA C KOJIMYECTBEHHOM
CTOPOHBI: MacChl, 00BeMa
(HOpMaNBHBIE YCIIOBHS) Ta30B,
KOJIMYECTBA BEIIIECTBA; UCIIOJIB30BaTh
CUCTCMHBIC XUMUYCCKHUEC 3HAHUS TS
MIPUHSATHS PENICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUAX, CBSI3AHHBIX C
BEIICCTBAMHU U MX TPUMCHCHHEM
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Pa3INYHBIX BUIOB U (hopM
MIpeJICTaBIICHUS;

ORnajicHYE YHUBEPCATbHBIMU
PErYJISTUBHBIMH JCHCTBHUSIMH:

a) caMOOpTaHu3aIIHs:

- CAMOCTOSITETILHO OCYIIECTBIISATh
MO3HABATEILHYIO JICATEILHOCTD,
BBISIBJISITH TTPOOJIEMBI, CTABUTH U
(hopMynupOBaTH COOCTBEHHBIE 33/1a4H B
00pa3oBaTeIbHON NESITENBHOCTH U
JKU3HEHHBIX CUTYAIIUsX;

OK 03. IlnanupoBaTh u
peann30BLIBATH
coOCTBEHHOE
npodecCHOHANBHOE |
JMYHOCTHOE Pa3BUTHE.

rpa:kaaHcKoe BOCIIUTAHHE:
- TOTOBHOCTh K TYMaHHTAPHOH H
BOJIOHTEPCKOM JIeATEILHOCTH;
¢uzuveckoe BocnuTaHue:

- ¢(hOopMHPOBAHHOCTH 3/JOPOBOTO U
0e3omacHOro oopasa KU3HH,
OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY
3/I0POBEIO;

- aKTUBHOC HEIIPHUSITUEC BPEIHBIX
MPUBBIYCK M UHBIX (JOPM MPUUUHEHUS
Bpena GU3NIECKOMY U IICUXUIECKOMY
3/I0POBEIO;

TPY/10BO€ BOCIIUTAHUE:

- TOTOBHOCTH M CIIOCOOHOCTBH K
00pa30BaHMIO ¥ CaMOOOPA30BAHHIO Ha
MPOTSAAKEHUU BCEH KU3HU;

OBnazicHUE YHUBEPCATLHBIMU
PETYIATHBHBIMH JEHCTBHSIMH:

a) caMOOpTaHU3aIus:

- CAMOCTOSITENIFHO COCTABIIATH IIaH
pelieHus IpoOdIeMbl C YI€TOM
UMEIOIINXCS PeCypCOB, COOCTBEHHBIX
BO3MOYHOCTEN M NPEATIOYTEHU;

- BJIa/ICHHE OCHOBOIIOJIAr AIOIIUMHU
XUMHYECKAMHU TIOHATUSIMH, TEOPUSIMH,
3aKOHaMHU U
3aKOHOMEPHOCTSIMU;yBEPEHHOE
MOJIb30BAHUE XUMHUYECKON
TEPMUHOJIOTUEN U CUMBOJIHUKOM;

- BJIAJACHHWC OCHOBHBIMU METOAaMU
HAaYy4YHOTI'O IMO3HAHUs, UCII0JIb3yEMbBIMHU
B XVIMHH: HaOIIOJJIEHHEM, OITMCAHHEM,
H3MEpEHHEM, IKCTIEpUMEHTOM;
yMeHHe 00pabaThiBaTh, OOBICHSITH
pe3yIbTaThl IPOBEACHHBIX OIBITOB U
JIeTaTh BBIBOJBI; TOTOBHOCTH U
CHOCO6HOCTI) IMPUMCHATH MCTObI
MTO3HAHMSI TIPH PEIICHUN
MPAKTHYECKUX 3a]1aY;

OK 04. Paboratb B
KOJIJIEKTUBE ¥ KOMAaHJIE,
3¢ PEKTHBHO
B3aHMOJIEHCTBOBATE c
KOJIJIETaMH,
PYKOBOJICTBOM,
KJIIMEHTAMH.

OBnajeHue yHUBEPCAIBHBIMU
KOMMYHUKATHBHBIMH JIeHCTBUSIMH:
COBMECTHAsI 1eATeIbHOCTD:

- IOHUMATh U UCTIOJIH30BaTh
NPEeUMYIIECTBa KOMaHHOH U
WHIWBUAYaJIbHON paboThl;

- IPUHUMATh L€ COBMECTHOM
JIesITeIbHOCTH, OPTaHU30BBIBATh U
KOOPAMHHUPOBATH JEHCTBUS 110 €€
JOCTIKEHHIO: COCTABIIATH IUIaH
JIEHCTBUN, PaCIPEIENISITh POJIA C yUETOM
MHEHUH YYaCTHUKOB 00CYKIaTh
pe3yIbTaThl COBMECTHOW paboThI;

- KOOPJIMHAPOBATH U BBITIOIHSTH paboTy
B YCJIOBHSIX PeajbHOT0, BUPTYaIbHOTO U
KOMOWHHPOBAaHHOT'O B3aHMMOJICHCTBUS;

- OCYIIECTBIISTH IO3UTUBHOE
CTpaTernyecKoe MOBeIEHUE B
Pa3IMYHBIX CUTYAIHSIX, IPOSBIISATH
TBOPYECTBO U BOOOpakeHHUE, OBITH
WHHUIIUATHBHBIM.

- BIIaJICHHE OCHOBHBIMU METOJIAMHU
HAYYHOTO MO3HAHMSI, UCTIOJIb3yEMbIMU
B XMMHHU: HAOJIIOJICHHEM, OITUCAHUEM,
HU3MEPEHHUEM, SKCIIEPUMEHTOM;
yMeHne 00pabaTeiBaTh, OOBICHSITH
pe3yJibTaThl IPOBEACHHBIX OIBITOB U
JIeNaTh BBIBOJIbI; TOTOBHOCTh U
CIOCOOHOCTH MMPUMEHSATH METOIBI
MO3HAHMSI TP PEIICHUU
MPAKTHYECKUX 3a]1a4;

- BIIQJICHUE MPABWJIAMHU TEXHUKHA
0€301MacHOCTH MIPH UCIIOJIb30BAHUU
XUMHYECKHUX BENICCTB;
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OBJjajieHUe YHUBEPCAJIbHBIMUI
peryissTUBHbIMU J1eCTBUSAMM:

- IpUHSTHE ce0s U APYTUX JFOACH:

- IPUHUMATH MOTHUBBI U APTYMEHTBI
JIPYTUX JIFOJIEH IIPU aHATIU3E
pe3yIbTaTOB ACSTETHFHOCTH;

- IPU3HABATH CBOE MPABO U MPaBO
JIPYTHX JIFOJICH Ha OIINOKWY;

- pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MHP
C TIO3HIIAH IPYTOTO YEIIOBEKa.

OK 07. ConeiicTBOBaTh
COXPaHEHUIO OKpYXKarolen
CpeIbl, pecypcocOepeKeHuIo,
3¢ (heKTUBHO IEHCTBOBATH B
YpE3BBIYAMHBIX CUTYAIUSIX.

B o6sacTH 3K0I0rHYECKOT0
BOCTIMTAHMSA:

- ¢(hopMUPOBAHHOCTH
9KOJIOTUYECKOU KYIBTYPHI,
IIOHUMAaHHUEC BJIUAHNSA COLIMAJIBHO-
SKOHOMHYECKHUX MPOIIECCOB Ha
COCTOSIHUE PUPOAHOUN U
COIMAaIHLHON Cpebl, OCO3HAHNE
II00AIBHOTO XapaKkTepa
9KOJIOTHIECKUX MPOOIeM;

- IDJAHUPOBAHUE M OCYIIECTBIICHUE
JICVICTBUI B OKPYXaloIlIeil cpesie Ha
OCHOBE 3HAHUA 1I€JIEN YCTONYMBOTO
Pa3BUTHS YEIOBEYECTBA;

AKTUBHOE HEIIPUSTUE ACUCTBUM,
IIPUHOCSIIUX BPE OKPYKAOIIEH
cperne;

- YMEHHE TIPOTHO3UPOBATH
HGGH&FOHpI/IﬂTHLIe OKOJIOTHYCCKUE
MOCIIEACTBUS TIPEIIIPUHAMAEMBIX
JICUCTBUMN, IIPpEIOTBpAIaTh UX;

- paClIMPCHUEC OIIbITa ACATCIbHOCTH
JKOJIOTMYECKOM HANPABIEHHOCTH;

- OBJIaJIeHUE HAaBBIKaMU y4eOHO-
HCCIIEN0BATEIBCKOM, IIPOEKTHON U
COLMAIIBHOU JIEATEIIbHOCTb.

- BJIaJCHUC OCHOBHBIMH MCTOJaMU
HAay4YHOT'O ITO3HAHMS,
UCTIONIb3YeMbIMU B XHMHH:
HaOIIOZCHHUEM, OITMCAHUEM,
U3MEpEHUEM, FKCIIEPUMEHTOM;
yMmeHne 00pabaTeiBaTh, OOBICHSITH
PE3YIbTAaThl HIPOBECACHHBIX ONIBITOB
1 acjaTthb BBIBOJbI, TOTOBHOCTHh U
CIIOCOOHOCTD TIPUMEHSTH METO/IBI
[IO3HAHUsA [IPU PELICHUN
MPaKTUYECKUX 3a]1ay;

- BJIaJICHHE TIPAaBUIAMH TEXHUKH
0€30aCHOCTH TPU UCIIOIb30BAHUN
XMMHYECKHX BEIIECTB;

OK 09. Ucnonp30BaTh
HHPOPMAITHOHHBIC
TCXHOJIOTUU B
npodeccuoHaIbHON
JeSITEIIBHOCTH.

OBl1ajieHre YHUBEPCATLHBIMH
Y4EOHEBIMH [TO3HABATEILHBIMH
JICHCTBUSIMHU:

B) pabora ¢ nHbOopMaIHEN:

- BJIaJICTh HABBIKAMH MOJTYICHUS
MHGOPMAIIUH U3 UCTOUHUKOB Pa3HbIX
THIIOB, CAMOCTOSITEILHO
OCYIIECTBIATH MIOUCK, aHAJIH3,
CHUCTEMAaTHU3ALIMIO0 U HHTEPIPETALIUIO
UHGOPMAIIUH PA3IMYHBIX BHIOB U
(hopM npesICTaBICHUS;

- ACTIOJIb30BaTh CPEJICTBA
WHPOPMAITUOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pEIIeHNY KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U
OpraHM3alMOHHBIX 3a/1a4 C
co0roieHreM TpeboBaHuit

- ¢hopMHUPOBAHHOCTH
MPEJCTAaBICHUN O MECTE XUMHH B
COBPEMEHHON HAYYHOU KapTHUHE
MHpPA; TOHUMAHHUE POJIU XUMHUH B
(dbopMUPOBaHUU KPYro30pa U
(YHKIIMOHATBEHON TPAMOTHOCTH
YeJoBeKa I peLICHUs
MPAaKTUYECKUX 3a]1ay;

- BJIaJICHUE
OCHOBOIIOJIAraloIUMHU
XUMHUYECKUMH TTOHATHUSIMHU,
TEOPHUSAMHU, 3aKOHAMH 1
3aKOHOMEPHOCTSIMU; YBEPEHHOE
MOJIb30BaHUE XUMHUYECKOU
TEPMHHOJIOTUENW U CUMBOJIMKOM;
- BJIaJICHUE OCHOBHBIMH
METOJIaMH HAyYHOT'0 MO3HAHUS,
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SPTrOHOMUKH, TEXHUKH
0€3011aCHOCTH, TUTUEHBI,
pecypcocOepekeH s, TIPAaBOBbIX U
STUYECKUX HOPM, HOPM
HH()OPMAITMOHHON 0€30TaCHOCTH;

UCIOJIb3YEMBIMU B XUMUHU!
HaOJII0ICHUEM, OITMCAHUEM,
HU3MEpPEHUEM, SKCTIEPUMEHTOM;
yMeH#e 00pabaThIBaTh,
OOBSACHATH PE3yIbTAThI
MIPOBEJICHHBIX OMBITOB U JICIATh
BBIBO/IbI; TOTOBHOCTb U
CIIOCOOHOCTh IPUMEHSTH METO/TBI
MO3HAHUS PU PELICHUH
MPAKTUYECKHX 3a71a4;

- ¢(hopMHPOBAaHHOCTH YMEHUS
JIaBaTh KOJIMYECTBCHHBIE OLICHKH
Y TIPOU3BOJUTH PACUETHI 110
XUMUYECKUM (OopMyIIaM U
YpaBHEHHUSIM;

-BJIAJICHUC MMPABUIIAMH TEXHUKHU
0€30MacHOCTH MPH
MCIIOJIb30BAHUN XUMHUYECKUX
BEIIIECTB;

- cpopMUPOBAHHOCTH
CcOOCTBEHHOM MO3ULIUU TIO
OTHOUIEHUIO K XUMHYECKON
uH(pOopMaInu, MOJTy4aeMon U3
pa3HbIX UCTOYHUKOB.

IIK 1.1. TTogroraBnuBaTh
pabouee mecTo,
o0opyoBaHue, CHIphE,
MCXOJIHBIE MaTEePHAIIbI IS
00pabOTKH CHIPHS,
IIPUTOTOBJICHUA

oty pabpuKaToB B
COOTBETCTBHU C
UHCTPYKLUAMHU U
periiaMeHTaMu

- BJAJICHHUE OCHOBOIIOJIATralOIIMMHU
XUMHYCCKHUMH ITOHATHIMH,
TEOPUSIMU, 3aKOHAMU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE
MOJb30BAHUE XMMUUECKOU
TEPMUHOJIOTUEN U CUMBOJIUKOM;

- ¢(hOpMUPOBAHHOCTh YMEHUS
JIaBaTh KOJMYECTBECHHBIC OIICHKH U
HPOU3BOUTH PACUYETHI 110
XHUMUYeCKUM popMynam u
ypaBHEHHSIM;
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[IK 1.2. OcymiecTBaAsTH
00paboTKy, TOATOTOBKY
OBOIIIEH, TPUOOB, PHIOHI,
HEPHIOHOTO BOAHOTO CHIPbS,
Msca, JOMAaITHEH ITHIIBI,
JTUY1, KPOJIHAKA.

IIK 2.1. IloaroraBnuBaTh
pabouee MecTo,
o0opyoBaHue, CHIphE,
WCXOHBIE MaTEPHAIBI IS
MIPUTOTOBJICHUS TOPSIIUX
OO0 1, KyJTMHAPHBIX H3ICIIHIA,
3aKyCOK pa3HOOOPa3HOTO
ACCOPTUMCHTA B
COOTBETCTBHU C
WHCTPYKITUSMH H
periaMeHTaMu.

[IK 2.2. OcymiecTBasTh
MIPUTOTOBJICHHE,
HEMPOAOKUTENIEHOE
XpaHeHue OyJIbOHOB, OTBAPOB
pa3zHO0Opa3HOro
aCCOpPTHMEHTA.

IIK 3.1. IloaroraBiuBaTh
pabouee mecTo,
o0opyoBaHue, CHIphE,
WCXOJIHBIE MaTEPUAITBI AJIS
MPUTOTOBJICHUS XOJIOAHBIX
OIr0T, KyTMHAPHBIX H3ICIIHIA,
3aKyCOK B COOTBETCTBHH C
MHCTPYKIUSMU U
periaMeHTaMu.

[IK 3.2. OcymiecTBisTh
MPUTOTOBJICHUE,
HENPOJIOJKUTELHOE
XpaHEHHUE XOJIOTHBIX COYCOB,
3arpaBOK pa3HOOOPa3HOTO
ACCOPTUMEHTA.

11K 4.1. IloaroraBnuBaTth
pabouee mecTo,
o0opyIoBaHUeE, CHIPHE,
WCXOJIHBIE MaTEPUAITBI JJIs
MIPUTOTOBJICHUS XOJIOAHBIX U
TOPSIYMX CIAJKUX OJIOJ,
JIeCepPTOB, HATIUTKOB
pa3zHooOpa3HOro
ACCOPTHMEHTA B
COOTBETCTBHU C
WHCTPYKIUSMU H
periaMeHTaMu.

[IK 4.2. OcymiecTBisTh
MPUTOTOBJICHUE, TBOPUECKOE
oopmiieHne ¥ TOATOTOBKY K
peanu3anuy X0JI0JHBIX
CITaKUX OO/, IeCEpPTOB

TPYAOBOE BOCIIMTAHHUE:

- TOTOBHOCTB M CIIOCOOHOCTD K
00pa30oBaHHIO U CaMO0OPa30BAHUIO
Ha MPOTSKEHUU BCEH KU3HU;
OBnaseHne YHUBEpCAIbHBIMU
PEryJIsTUBHBIMU IECHCTBUIMMU:

a) caMOOpraHU3allys:

- CAMOCTOSITENILHO COCTABIATH IJIaH
peleHus TpoOIeMbl C Y4€TOM
MMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH 1
MPEANOYTEHU;

OgiiaeHHe KOMMYHUKATUBHBIMHU
AelCTBUAMM:

COBMeCTHAS 1eSITeJIbHOCTD:

- IOHUMATh U UCIOJIb30BATh
NPEeUMYIIECTBa KOMaHIHOH U
WHINBUIyalbHON paboThI;

- IPUHUMATh L€ COBMECTHOM
JeSITeIbHOCTH, OPIraHU30BBIBATh U
KOOPJIMHHUPOBATH JIEHCTBUS I10 €€
JIOCTHKEHHIO: COCTABIIATH TJIaH
JIEUCTBUMN, pacOpeneNiaTh PO C
Y4€TOM MHEHHH y4aCTHHKOB
00CyX/1aTh Pe3yJIbTaThl COBMECTHOMN
paboThI

- BJIaJICHUE OCHOBOIIOJIArAIOUMHU
XUMUYECKUMU MOHITHUIMU,
TEOpHUSAMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMHU; YBEPEHHOE
MOJIb30BAaHUE XUMUYECKON
TEPMHUHOJIOTHEN U CHMBOJIUKOM;

- ¢(hOpMUPOBAHHOCTh YMEHUS
JIaBaTh KOJIMYECTBCHHBIC OIICHKH 1
HPOU3BOUTH PACcUETHI 110
XMUMUYECKUM popMynam u
YpaBHEHHUSIM;

- BJIaJICHHE TIPABUIAMHU TEXHUKH
0€30MacHOCTH TPU UCIIOIb30BAHUN
XMMHYECKHX BEIIECTB;

- BJIaJIcHHE OCHOBHBIMH METOJJaMHU
HAYYHOTO MO3HAHUS,
UCTIONIb3YeMbIMU B XUMHH:
HaOII0ZEHHEM, OITUCAHUEM,
HU3MEpPEHHEM, SKCIIEPUMEHTOM;
yMmeHne 00pabaTeiBaTh, OOBSICHATD
PE3yJIBTaTHI IPOBEICHHBIX OIBITOB
U JIeNaTh BEIBOJIbI; TOTOBHOCTD U
CIOCOOHOCTH IPUMEHSTH METO/IbI
NIO3HAHUS MIPU PEIICHUH
MPaKTUYECKUX 3a]1ay;
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pa3zHooOpa3HOro
aCCOPTHUMEHTA.

IIK 5.1. IloaroraBnuBaTh
pabouee MecTo KOHAMUTEPA,
o0opynoBaHue, MHBEHTAPB,
KOHJUTEPCKOE CHIPbE,
HCXOJIHBIE MaTEPUAIIBI K
paboTe B COOTBETCTBUH C
MHCTPYKIUSAMH U
periiaMeHTaMH.

[IK 5.2. OcymiecTBasTh
MPUTOTOBJICHUE U MTOATOTOBKY
K MCIIOJIb30BaHUIO
OTAENOYHBIX MOTyPadpruKaToB
IUIs1 XJ1€000YIIOUHBIX, MyYHBIX
KOHAUTEPCKUX U3IEIUM.

el N

o

= ©o o0 ~No

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

0.

HpI/IMepHBIe TEMbI MOHOJIOI'HMY€CKHX BbICTyHJIeHHﬁ (}IOKJ'Ia}IOB)

[pe3enranus «Kakum 10oJkeH OBITh HACTOSIIUN TPOPECCHOHA?)

Joxuaz ¢ aneKTpoHHOM mpe3eHTanueit, scce «Mos Oyayrast mpodeccus
BbuotexHonorus u reHHas uHxeHepus — TexHosoruu XXI Beka.

HaHoTexHOoI0THS Kak MPUOPUTETHOE HAMPABIICHUE PA3BUTHS HAYKU U MIPOU3BOJICTBA B
Poccuiickoii @enepanuu.

OxpaHa OKpYXKaloMIel Cpebl OT XMMHUYECKOTO 3arpsi3HeHns. KonmyecTBeHHbIE XapaKTePUCTUKN
3arpsi3HEHUS OKPYIKAIOIICH CPEJIbI.

PeHTreHOBCKOE M3IyUEHUE U €T0 HCTIOIh30BAHNE B TEXHUKE U MEIHIIHHE.

3amuTa 030HOBOTO 3KpaHa OT XUMHUYECKOTO 3arpsi3HEeHUsI.

PactBops! BOKpyT Hac. THITEI pacTBOPOB.

CepHasi KUCIIOTa — «XJIeO XUMHUUECKOHN MPOMBIIIIJICHHOCTH.

I'pybonucnepcHbIe CUCTEMBI, X KJIACCU(PUKAIUS U UCIIOIb30BaHKE B MPO(HeCCHOHATBHON
JIeSITEIILHOCTH.

AMopdHbIe BellecTBa B PUPOIe, TEXHUKE, OBITY.

MuHepaJibl ¥ TOPHBIE TIOPObI KaK OCHOBA JINTOCHEPHL

Bona kak peareHT u cpeia Ak XHMHYECKOTO MPOIiecca.

Hcnonb30BaHne MUHEPAILHBIX KUCIOT HA TMPEANPUATHSIX PA3IMIHOTO TPOQUIIS.
IToBapenHast COJIb KaK XUMHIECKOE CHIPHE.

Koppo3ust MmeTamioB 1 crmocoOb! 3alUThl OT KOPPO3UH.

XuMHUs yTIIeBOAOPOIHOTO CBIPhs U MOsI Oy rymas nmpodeccus

Ilepeyenb MeponpusTHI
(B COOTBETCTBHE C KAJICHIAPEM MaMSATHBIX 1 3HAMEHATENbHBIX AAaT)

1. 08.02. 1834 — 02. 02. 1907 rr.- sxu3ub u gaesrensHocTh .M. Menaeneena

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

3.31.07. 1800 — 23.09 1882 - »xwu3Hb u nesrenbHOCTh Opuapuxa Bénepa

4.26.08 1743 - 8.05 1794 — xu3Hb u nestenbHOCTh JlaByasse AnTyaH Jlopan

5.25.08 1812 - 18.02 1880 - »xu3Hb U gearenbHOCTh 3uHMHA Hukonas Hukoaesnua
6.15.09.1828 - 17.08.1886 — >xu3Hb 1 gesitenbHOCTh bByTiiepoBa Anekcanapa MuxaitnoBuya
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7.19.11. 1711 — 15 .04 1765 rr.- »xu3Hb U nesrelbHocTs Muxauia Bacwisesnya JIomoHOCOBa

2. OFbEM OBIIEOBPA3OBATEJIbHOMN IUCHUILIMHBI U BUJIbI YYEEHOM PABOThI

Bun yueoHoil1 paGoThI

O0BLeM B yacax

O0beM 00pa3oBaTeIbHOM MPOrPaAMMBbI TUCIIHIITMHBI 144

B T.4.

OcHOBHOe coiep:kaHue 144

BT. 4..

TeopeTnieckoe o0yyeHne 50
B T.4. IPO(EeCCHOHATLHO-OPUEHTHPOBAHHOE COJIEPIKAHNE 8

MPAKTHYECKUE 3aHATH 54
B T.4. MPO(eCCHOHATLHO-OPUEHTHPOBAHHOE CO/IepIKaHNe 22

71a00PaTOPHBIC 3aHATHUSL 30
B T.4. MPO(eCCHOHATLHO-OPUEHTHPOBAHHOE CO/IepIKaHNe 12

KonTpoabnas padora 10
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2.2. TemaTMueCKUii NNaH U coaepiKaHue AUCLUUNAUHDI

HaumeHoBaHue | CoaeprkaHue yuebHOro matepuana (ocHoBHoe u npodheccUoHaNIbHO-OPUEHTUPOBAHHOE), NabopaTopHble | O6bem | Popmupyemble
pa3genos u Tem M NpaKTUUYECKue 3aHATUA, NPUKNAZHOK MoAY /b Yyacos KomneTeHuuun
1 2 3 4

OcHOBHOe copepXKaHue 102
Paspen 1. OcHOBbI CTPOEHUA BeLecTBa 8
Tema 1.1. OcHoBHOe copepXKaHue 6 OKO01
CrtpoeHue TeopeTuyeckoe obyyeHue 4 OK 07
aTtomos CoBpemeHHas MoAeNb CTPOEHUS aToMa. INEeKTPOHHAA KOHPUrypauma atoma. Knaccupukaumsa XMMmnYecknx OK 09
XUMUHECKNX 3N1eMEHTOB (s-, p-, d-an1emMeHTbl). BaneHTHble 31EKTPOHbI. BaNeHTHOCTb. INEeKTPOHHAA NPUPOAA XMMUYECKOWN 2
S/IEMEHTOB U CBA3U. DNEKTPOOTPULATEIbHOCTb.
fpnpoaa 5 KoBasieHTHas cBA3b, ee Pa3HOBMAHOCTU N MeXaHU3Mbl 06pa3oBaHNA (0BMEHHbIN U AOHOPHO-
XMMUHECKOM aKUEenTopHbI). MoHHas cBA3b. MeTanandyeckas cBA3b. BogopoaHan cBA3b. MexKMoneKkynapHble
CBASK B3aMMoeincTeuA. 2

M30TOMbl, OCHOBHOE M BO3BYKAEHHOE COCTOAHME aTOMa, TMbpuamnsaums aToMHbIX opbuTanen.

MpakTuyeckmne 3aHATUA 2

PelleHne NpaKTUYECKUX 3a4aHMIA Ha COCTaB/eHNE 3NeKTPOHHO-rpaduyecknx opmyn snementos 1-4

nep1Moaos.

PeleHne 3a4aHUI Ha UCMO/Ib30BAHNE XMMUYECKOWM CUMBOJIMKM W Ha3BaHUI COEAMHEHUI MO HOMEHKAAType 5

MeXAyHapOoAHOro Col3a TEOPETUUYECKOW M NPUKNAAHON XMMUU N TPUBMANbHbIX Ha3BaHWUI A5 COCTaBEHUSA

XMMUYECKUX GOpMYN ABYXaTOMHbIX COeANHEHUI (OKCMA0B, CyNbdUAO0B, TMAPUA0B U T.M.) U APYrUX

HeopraHMYecKnx coeaMHEeHNI OTAENbHbIX KNacCoB.
Tema 1.2. OcHOBHOe€ coaepXaHue 2 OK 01
NMepuoamnyecknii | TeopeTuyeckoe obyueHue OK 02
3aKOH 1 Tabanua | MpaKTMYecKue 3aHATUA 2 OK 07
an. Mepuoamnyeckan cuctema XMmmueckmx anemenTos .M. MeHaeneesa. Pusmyeckunin cmbicn Meprogmyeckoro 5 OK 09
MeHpaeneesa 3akoHa [./. MeHaeneesa. 3aKOHOMEPHOCTU N3MEHEHUA CBOMCTB XMMNYECKUX 3/1eMEHTOB, 0bpasyembix
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UMM NPOCTbIX U CIOXHbIX BELLECTB B COOTBETCTBUM C MOJOKEHMEM XMMUYECKOTO 3/IeMEHTA B
Mepunogmueckon cucteme. MmMpoBo33peHYECKOe M HaydHOe 3Ha4veHue Mepuoaunyeckoro 3akoHa A.U.
MeHaeneesa. MporHosbl .U. MeHgeneesa. OTKpbITUE HOBbIX XMMUYECKNX 3IEMEHTOB.

PelueHMe NpaKkTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKUX 3a4aHUI Ha XapaKTepPmU3aumo XMMNUYECKUX
aneMeHToB «MeTannnyeckme / HemeTaNINYECKMEe CBOMCTBA, 31EKTPOOTPULLATENIbHOCTb U CPOACTBO K
3/IEKTPOHY XMMUNYECKNX S/NIEMEHTOB B COOTBETCTBUE C UX INIEKTPOHHbBIM CTPOEHMEM U NONOKEHMUEM B
nepuogmyecKkon cucteme XmMmmudeckumx anemenTos .M. Mengeneesa».

Paspen 2. Xumunueckue peakumm 12
Tema 2.1. Tunbl OcHoOBHOe coaepiKaHue OK 01
XUMUYECKUX TeopeTuyeckoe obyyeHue 2 OK 07
peakuui KnaccuduKauma v TUMbl XMMUYECKUX PeaKkLMii C y4acTUeM HEOPraHMYeCKUX BelecTB. KoimyecTBeHHble OK 09

OTHOLWWEHMA B XMMUKN. OCHOBHbIE KOJIMYECTBEHHbIE 3aKOHbI B XMMWUM N PACYeTbl NO YPaBHEHUAM XMMUYECKUX

peakunin. Monb Kak eanHULA Koan4vecTsa Bewectsa. MonapHaa macca. 3aKOHbl COXPaHEHUA MaccChbl U 5

sHeprun. 3akoH Asoragpo. MonapHbili 06bem rasos. OTHOCUTENbHAA NIOTHOCTb FAa30B8.

Peakuym Komnaekcoobpa3oBaHUA C y4aCTUEM HEOPTraHUYECKMX BELLECTB (Ha Nnpumepe

rMAPOKCOKOMNAEKCOB LIMHKA M aIIOMUHUA).

MpakTUyeckmne 3aHATUA 4

CocTaBneHue ypaBHEHUIN peaKkLUin COeANHEHUA, PA3NIOKEHUA, 3amellLeHnA, obmeHa. YpaBHEHUA peakunit

ropeHuns, MIOHHOro obmeHa, OKMCNEHUA-BOCCTAHOBAEHUA.

PacueT KOAMYECTBEHHbIX XapPaKTEPUCTUK NCXOAHbIX BELLECTB U NPOAYKTOB peakumu. Pacyer

KONMYECTBEHHbIX XapaKTEPUCTUK NPOAYKTa peakunm coegmHeHna, eCam o4HO M3 BELECTB AaHO B M3ObITKe 5

n/Mnn coaepXRuT Npumecu. PacyeT MaccoBoi an ob6beMHOM A0M BbIXOAA NPOAYKTA peaKkumm coeguHeHus

OT TEOPETUYECKM BO3MOXKHOI0. PacyeT 06beMHbIX OTHOLIEHMI ra3oB. PacyeT macchl (06bem, KonnyecTso

BeLLeCTBa) NPOAYKTa peakLmn, ecin o4HO M3 BELLECTB AaHO B BUAE PacTBOpa € onpeaeneHHON MaccoBOM

[071el pacTBOPEHHOTrO BeLLLecTBa.

YpaBHeHUA OKMUCNeHUA-BOCCTaHOBAeHUA. CTeneHb okncneHna. OKUCAnTENb N BOCCTaHOBUTEb.

OKMCANTENIbHO-BOCCTAaHOBMUTEIbHbIE PeaKLMKM B NpUpoae, NPOn3BOACTBEHHbIX NpoLLeccax u 2

Kn3HeneAaTeIbHOCTU OpPraHM3mMoB. OKNCANTENIbHO-BOCCTaHOBUTE/bHbIN noTeHumnan cpeqbl. CoctaBneHune u
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YpaBHUBAHNE OKNCINUTE/NIbHO-BOCCTAHOBUTE/IbHbIX peaKu,Mﬁ MEeTOA0M 3INIEKTPOHHOTO 6anaHca. TunuyHble
HeEopraHn4yeckne okKncanTenn n BOCCTaHOBUTENN. 3ﬂeKTpOfIM3 pacTtBOpOB U pacnsiaBos conen.

Tema 2.2. OcHoBHOe cogepiKaHue OKO01
dneKTponmTnyecka | Teopetnueckoe obyueHue 2 OK 07
A auccoumauma - | Teopua sNeKTPOAUTUYECKOM guccoumaumn. Peakumm noHHoro oomeHa. CoctaBneHme peakumnii MIOHHOro OK 09
MOHHbI 0bmeH obmeHa nyTem COCTaB/IEHMA UX NOJIHbIX N COKPALLEHHbIX MOHHbIX YPaBHEHWUA. 5

Maponns conenn. 3HaveHne rngponmsa B bnonornyecknx obmeHHbIx npoueccax. MpumeHeHne rmaponmnsa B

NPOMBILIEHHOCTW.

NaboparopHble 3aHATUA 2

NabopaTtopHana paboTa «Peakumm rugponmsar.

NccnepoBaHme cpeapl pacTBOPOB conen, 06pa3oBaHHbIX CUAbHBIMKU U CNabbiMy NPOTOANTAMM, N UX 2

peaKLUMit C pacTBOpamM LLLENOYN U KapboHaTa HaTpuA. CocTaBneHWe peakumii rMaponmnsa Conen.
KoHTposbHas

CTpoeHue BelwecTsa U XMMMUUYECKUE peaKkumu. 2
pa6ora Nel
Paspen 3. CTpoeHue 1 CBOICTBA HEOPraHUYECKUX BELLECTB 24
Tema 3.1. OcHoOBHOe coaepiKaHue OK 01
Knaccnoukaums, TeopeTtuueckoe obyueHue 2 OK 02
HOMEHKNaTypa N  |[IpeameT HEOPraHMYECKOM XMMKUK. B3anmocBA3b HeopraHUYeckux Bewects. Knaccudumkauma
CTpoEeHNne HeopraHM4Yeckux selecTs. MNpocTbie 1 cnoxKHble BewecTBa. OCHOBHbIE KNACChl C/I0XKHbIX BeWecTs (OKCMApbl,
HEOPraHU4YeCckUX  |ruapokcuabl, KUCNOTbl, conn). HomeHKknaTypa 1 Ha3BaHWE HEOPraHMYECKUX BELLLECTB UCXoaA U3 UX
BelwecTs XUMUYECKo GOpPMY/ibl UIN COCTaBIEHME XUMNYECKON GOPMY/bl UCXOAS U3 Ha3BaHUS BELLECTBA Mo

MeXAYHAPOAHON NN TPMBUANbHOM HOMEHKANATYpE.

MexxMmonekynapHble B3ammoaencTemna. Kpuctannorngpatol. ArperaTHble COCTOAHUA BELLLECTBa. 2

Kpuctannuuyeckme n amopoHble BelecTsa. TUNbl KPUCTANIUYECKUX PELLETOK (ATOMHAsA, MONEKYNsipHan,
WMOHHaA, MeTanInyeckas). 3aBUCUMOCTb GU3MYECKMX CBOMCTB BELLECTBA OT TUMA KPUCTAIZINYECKON PELLETKM.
MpuymHbI MHOro06pa3nA BeLLLeCTB.

CoBpeMeHHble NpeacTaBAeHNA O CTPOEHUMN TBEPAbIX, XKUAKNX U ra3006pa3HbIx BewecTs. ugkue
KpUCTannbl.
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MpaKTuyeckune 3aHATUA

PeweHue 3a4a4 Ha pacyeT MaccoBoOM A0AMN (MacCbl) XMMUYECKOTO 3/IeMeHTa (coeaMHEHMA) B MONEKye
(cmecwm).

PelweHne npakTUYECKMX 3a4aHNI NO KNaccudUKaLnmM, HOMEHKNATYpPE U XMMUYECKMM popmMmynam
HEeOopPraHMYeCcKnX BELLECTB Pa3/INYHbIX KNaccoB (Ha3biBaTb M COCTaBAATb GOPMY/Ibl XMMUUYECKUX BELLECTB,
onpeaenaTb NPUHAANEXKHOCTb K Knaccy).

NCTOYHUKM Xummyeckol nHdopmaumm (HaydHas 1 yuebHo-Hay4yHasa MTepaTypa, CpeacTBa MaccoBoOM
nHbopmauuu, cetb MHTepHeT u gpyrue). Monck HGopmaumm No Ha3BaHUAM, UAEHTUDMKaTOpPaMm,
CTPYKTYPHbIM popmysiam.

Tema 3.2. dusnko-
XMMUYecKkue
cBolicTBa
HEeopraHMYecKnx
BELLecTB

OcHoBHOe cogepxxaHue

12

TeopeTuueckoe obyyeHue

MeTtannsl. O6u.|,1/|e ¢M3w-|ecr<me N XMMKUYecKume ceoictBa meTannos. Cnocobbl nony4vyeHwumAa. 3HayeHue
MEeTannoB N HEMETAN/IOB B NpPpUPOAE U KU3HEALEATE/IBHOCTU YENNOBEKA U OPraHN3MOB. Kopposmn METannos:
BUAObl KOPPO3UMN, cnocobbl 3alWNTbl METANZTIOB OT KOPpPO3nn.

HemeTannbl. Obwme dpm3myeckme n xummyeckme CBOMCTBA HeMeTanN0B. TUNUYHble CBOMCTBA MeTannos |Y—
Yl rpynn. Knaccudukauma n HomeHKNaTypa coeaAnHeHN HemeTannos. KpyroBopoTbl BMoreHHbIx
3N1eMEeHTOB B Npupoae.

XMMMYECKME CBOMCTBA OCHOBHbIX K/1aCCOB HEOPraHUYECKUX BeLecTB (OKCUA0B, TMAPOKCUA0B, KUCOT,
conei 1 gp.). 3aKOHOMEPHOCTU B USMEHEHUU CBOMCTB NPOCTbIX BELLECTB, BOAOPOAHbIX COEANHEHU,
BbICLUMX OKCMAO0B M TMAPOKCMAOB.

n PaKTU4YECKUe 3aHATUA

CocTaBneHue ypaBHEHUN XMMUYECKUX PeaKLMIM C y4acTMeM NPOCTbIX U CNOXHbIX HEOPraHMYECKUX BELLLEeCTB:
OKCU0B METaNI0B, HEMETANNI0B U aMPOTEPHbIX 3/1EMEHTOB; HEOPraHNYECKUX KMC/IOT, OCHOBAHWUI M
aMdpOTEPHbIX TMAPOKCUAO0B, HEOPraHNUYECKUX COMEN, XapPaKTEPM3YHOLLMX UX CBOMCTBA.

PelweHne NpaKTUKO-OPMEHTUPOBAHHbIX TEOPETUYECKMX 334aHNIN HA CBOMCTBA U NOyYEHUE HEOPraHNYECKMX

BeuLecTB.

NabopaTopHbie 3aHATUA

NabopaTtopHan paboTa «CBOICTBA METANNIOB U HEMETA//IOBY.

OKO01
OK 02
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NccnepgoBaHue GU3MYECKUX U XMMUYECKUX CBOMCTB METAINIOB M HEMETANN0B. PelweHne
3KCNEePMMEHTabHbIX 3a4a4 NO CBOMCTBAM XMMUYECKUM CBOMCTBAM METANNIOB U HEMETANNOB, NO
pacno3HaBaHWUIO 1 NONYYEHUIO COeANHEHUA METANI0B U HEMETANIOB.

Tema 3.3. OcHoBHOe coaepXKaHue OKO01
MponssoacTBo TeopeTuyeckoe obyyeHue 2 OK 02
HEOpPraHn4Yecknx  |0bwue npeacTaBAeHNA O NPOMbILLIEHHbIX CMOCO6AX NONYYEHUA XMMUYECKUX BELLLECTB (Ha Npumepe
BelecTs. NPoOn3BOACTBA aMMMaKa, CEPHOM KUC/IOTbI).
3HaveHue u YepHasa n useTHaa metannyprua. lNpaktmyeckoe npumMmeHeHue 31eKTpon3a ANA NOAYYEHNA WEeNOYHbIX, 2
npumeHeHne B LWeNoYHo3eMeIbHbIX METANN0B N aNtOMUHMA. CTEKIO0 U CUANKATHAA NPOMbILWAEHHOCTb.
bbITy 1 Ha Mpobnema 0Tx040B M NOHBOYHbBIX NPOAYKTOB.
npounssoAcCTBE MpakTuyeckune 3aHATUA 2
PelweHne NpakTUKO-OPUEHTUPOBAHHbIX 334aHNUMA O PONU HEOPTraHUYECKOM XMMUU B PA3BUTUUN MeLULUHDI,
CO3aHMM HOBbIX MaTePUanoB (B CTPOUTENLCTBE U AP. OTPACAAX NMPOMBbILNEHHOCTH), HOBbIX MUCTOYHUKOB 5
SHeprum (aNbTepHATUBHbIE UCTOYHUKM SHEPTUN) B PELLEHUM NMPODBIEM IKO/IOTMYECKOM, SHEPTETUYECKON U
nuu.eson 6e30nNacHOCTU.
KoHTpoabHanA .
CBoKCTBa HEOPraHMYeCKNX BeL,ecTB. 2
pabota Ne 2
Paspen 4. CTpoeHue 1 CBOMCTBA OpraHUYECKUX BellecTs 28
Tema 4.1. OcHoOBHOe coaepXKaHue OK 01
Knaccnodumkaums, TeopeTuueckoe obyyeHue 2 OK 07
CTPpOEHNE " MpeameT opraHMYecKomn XMMmnmn. B3anmocBsA3b HEOPraHNUYECKNX U OPraHUYECKMX BELLLECTB. OK 09
HOMEHK/NaTypa Xumunueckoe cTpoeHue Kak Nnopagok coeanHeHMA aTOMOB B MOJIEKYE COr1acHO UX BaNeHTHOCTU. OCHOBHblE
OpraHn4ecknx NONOXKEHNS TEOPUN XMMNYECKOTO CTPOEHUA OpPraHMYeckux coeanHeHnin A.M. bytneposa. YrnepoaHolit
BELleCTs CKeneT opraHnYecKkom monekynbl. MoneKynapHble U CTPYKTYPHbIE (pa3BepHYTbIe, COKPaLLEHHbIE) 5

XMmuyeckme Gopmynbl. 3aBUCMMOCTb CBOMCTB BELLLECTB OT XMMMYECKOro CTPOEHUA MONEKYN. M3omepua u
n3omepsbl (CTPYKTYpHan, reomeTpuyeckas (Lnc-TpaHc-usomepusa). KpaTHOCTb XMMUYECKOM CBA3M.
MoHATME 0 GYHKUMOHANbHOW rpynne. MpuHLUMMbI KnaccuduKaLmm OpraHNYecKnx CoeaUHEHNNM.
MexayHapoaHaa HOMEeHKAaTypa 1 NPUHLUMbI HOMEHKAATYPbl OPraHMYEeCKMUX COeANHEHUN.
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MpaKTuyeckune 3aHATUA

HomeHKnaTypa opraHMYeCcKMx CoeAMHEHMM OTAENbHbIX KNAccoB (HacbIWeHHbIe, HEHACBILWEHHbIE U
apomaTUyecKue yrnesoLopoabl, CnMpTbl, PeHONbI, aNbaernapl, KETOHbI, KAPOOHOBbIE KUCAOTbI M 4p.)
CocTtaBneHue NoJHbIX U COKPALLEHHbIX CTPYKTYPHbIX POPMY/T OpraHMYECKMX BELLECTB OTAE/bHbIX K1acCoB,
MCMNONb3yA UX HAa3BaHUA NO CUCTEMATUYECKON HOMEHKNaType. PacueTbl npocTenwen popmynbl
OPraHMYeCcKom MONEKY/IbI, UCXOAA U3 SNEMEHTHOMO COCTaBa (B %).

Tema 4.2.
CeolicTBa
OpraHMYecKkmnx
coeanHeHnM

OcHoBHOe cogepXKaHue

14

TeopeTuyeckoe obyueHue

10

®U3NKO-XMMMYECKME CBOMCTBA OPraHNYECKUX COeANHEHMUI OTAENbHbIX KNaccoB (0CO6EHHOCTH
KNaccMOUKaLMM U HOMEHKNATYPbI BHYTPU K/acca; rOMONOrMYeckuin pag v obwas popmyna; usomepus;
dU3nYecKme CBOMCTBA; XMMUYECKME CBOMCTBA; CNOCOBbI NONYyYeHUs):

— npegesibHble yrnesogopobl. flopeHne meTaHa Kak O4AWMH M3 OCHOBHbIX MICTOYHMKOB Tenaa B
NPOMbIWNEHHOCTU U 6bITy. CsolicTBa npUpPo4HbIX yrnesoaopoaos, HaxoxaeHune B npmnpogde n npuMeHeHune
d/IKaHOB;

— HenpeaesibHble U apomMaTUyecKune yriesonopoabl. Nonnmepumnsauma sTUNEeHa Kak OCHOBHOe Harnpas/ieHue
€ero ncnonb3oBaHuA. lopeHne aueTUNeHa Kak MICTOYHMK BbICOKOTEMNEPATYPHOrO NaaMeHmn ANA CBAapKN n
PEe3Kn MeTannos,;

— KMcnopoacoaepKalime coeanHeHuns (CNUpTbl U NpocTble 3¢upbl, GeHobI, aNbAernabl U KETOHbI,
KapbOHOBbIE KMCNOTbI U UX NPOU3BOAHbLIE). paKTUYEeCKoe NPUMEHEHNE STUIEHTINKONSA, TTULLEPUHA,
deHona. MpumeHeHne popmanbaernaa, auetanbaermaa, YKCycHom KMcnoTbl. Mblsia Kak CO/IM BbICLUMX
KapbOHOBbIX KMCNOT. MotoLme CBOMCTBA MbiNa;

— asoTcoAepKalime coeanHeHUa (aMUHbI U aMUHOKUCNOTbI, 6enkm).

Knaccnoumkauma n ocobeHHOCTU opraHnMYeckmx peakunii. PeakumMoHHble LeHTpbl. Pagukansi.
MepBOHaYasbHble MOHATUA O TUMAX U MEXaHU3MaX OPraHUYECKUX PeaKLnit.

n PaKTU4YEeCKUe 3aHATUA

PeweHune uenoyek npeBanJ,eHmZ Ha reHeETUYeCKYyro CBA3b MeXay KaCcCaMn OpraHn4Yeckmnx COG,CI,MHGHMVI C
COCTaBNEHMEM Ha3BaHUM OpraHn4YecKkumnx COG,EI,MHeHMﬁ no TpVIBVIaJ'IbHOl\/’I nnun N\em,u,yHapop,Hoﬁ

OK 01
OK 02
OK 07
OK 09
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CUCTEMATMYECKOM HOMEHKNATYpe. PelleHne pacyeTHbIX 33434 M0 yPaBHEHMAM pPeaKkLMit C y4acTUEM
OpraHMYeCcKnxX BELLECTB.

NabopaTopHbie 3aHATUA

NabopatopHan paboTa «MonyyeHne sTUNEHA U U3yYEHUE ero CBOMCTBY.

MonyyeHne 3TUNEHA U3 3TAHONA B 1abOPATOPUN U U3yYeHUE ero GUINYECKUX U XMMUYECKUX CBOMCTB.
CocTaBneHue peakunin NPUCcoeaUHEHUA U OKUCAEHMA HA NpUMepe 3TUeHa. PelleHre pacyeTHbIX 33434 C
MCNONb30BaHMEM MNOTHOCTU ra30B MO BOAOPOAY U BO3AYXY.

Tema 4.3.
OpraHun4yeckue
BeLlecTsa B
XU3HeaeATeNbHOC
TW YeNoBeKa.
NMpownsBoacTBO U
npumeHeHue
OpraHu4eckux
BeLLecTB B
NPOMBILIEHHOCTH

OcHoBHOE cogepxxKaHue

TeopeTtuueckoe obyyeHue

BroopraHuyeckme coeanHeHus. NpumeHeHue n bruonormdyeckas posb yrnesogos. OKMCAEHME YI/IeEBOA0B —
NCTOYHWK SHEPTUM XKMBbIX OpraHM3amoB. O61acTM NPUMEHEHMA aMUHOKUCAOT. MpeBpalleHna 6enNKoB NULm
B opraHuame. buonormnyeckne dpyHKUMKN 6enkoB. Buonornyeckme GyHKUUKU KMpPoB. Posib opraHMYecKkomn
XMMWUU B pelleHnn npobnem nuweBoi 6e3onacHoCTHU.

HyKknenHoBble KMCNOTbI: COCTaB U cTpoeHne. CTpoeHue HykneoTuaos. COCTaB HYKNEUHOBbIX KUCOT
(AHK,PHK). Ponb HYKNENMHOBbLIX KUC/OT B XKU3HEAeATENbHOCTN OPraHU3MOB.

Mpor3BOACTBO OPraHNYECKMX BELLECTB: NPOU3BOACTBO METaHO/1a, NnepepaboTka HedTH. MoAMITUNEH KaK
KPYMHOTOHHAHbIV NPOAYKT XMMUYECKOro Npom3BOACTBa. MpumeHeHMe 3TuneHa. NMpons3BoACcTBO U
NMPUMEHEHMNE KayuyKa U Pe3uHbl.

CUHTETMYECKME M UCKYCCTBEHHbIE BOJIOKHA, UX CTPOEHME, CBOWCTBA. [paKTMYecKoe UCnoib3oBaHue
BOJIOKOH. CUHTETUYECKME NIEHKW: U301AUMA AN NPOBOA0B, MeMBpaHbl A1 ONPECHEHUS BOAbI, 3aLLUTHbIE
NAEHKN AN aBTOMOBUAEN, NNacTbipu, XMPYpPruyeckne noBasku. Hoesble TEXHONOMMM fanbHeNWwero
COBEPLUEHCTBOBAHMUA MOJIMMEPHbIX MaTepnanos.

Ponb opraHMyYecKon XMMmum B pelieHnmn npobaem sHepreTMyecko 6€30nacHOCTH, B Pa3sBUTUM MeAULMHDI,
CO3.aHUN HOBbIX MaTepPM1anoB, HOBbIX MCTOYHUKOB IHEPTUU (aIbTePHATUBHbIE UCTOYHUKMN SHEPTUN).

n PaKTU4YEeCKUe 3aHATUA

PelleHMe NPaKTUKO-OPMEHTMPOBAHHbIX 3a4aHMIA NO COCTaBAEHNIO XMMUUYECKUX PeaKLMiA, OTPaXKatoLLNX
XMMUYECKYHO aKTUBHOCTb OPraHUYeCKUX COeAMHEHUN B Pa3INYHbIX cpenax (MpupoaHbIX, BUoNOrMyecKux,
TEXHOTEHHbIX).

OK 01
OK 02
OK 07
OK 09
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KoHTposabHan

CTpyKTypa 1 CBOMCTBA OPraHUYECKNX BELLECTB. 2
pa6ora Ne3
Paspen 5. KunHetnueckue n TepmogmMHaMmmyeckme 3aKOHOMEPHOCTU NPOTEKAHMA XMMUYECKUX peaKL i 12
Tema 5.1. OcHoBHOe copepXKaHue OKO01
KnHeTnyeckne TeopeTuyeckoe obyyeHue 2 OK 02
3aKOHOMEPHOCTN | XymuyecKkme peakumun. KnaccudumKkauma XMMUYECKUX peakLmit: no ¢asoBoOMy COCTaBy (FOMOreHHble U OK 03
NPOTEKaHWUA reTeporeHHble), N0 MCNONb30BaHMIO KaTaM3aTopa (KaTanUTUYECKME U HEKATAIUTUYECKKE). OK 07
XNMUYECKUX CKOpOCTb peaKkuum, ee 3aBUCUMOCTb OT Pa3/INYHbIX GaKTOPOB: NPUPOLbI PEArNPYIOLLNX BELLECTB, OK 09
peakuui KOHLUEHTPALMN pearnpytowmx BeLLecTs, Temnepatypol (Npasuno BaHt-fodda), nnowasm peakumMoHHOM 2

NOBEPXHOCTU, HAIMYMNA KaTanmsatopa. Ponb KaTanmMsaTopos B NpUpoAe U NPOMbILLIEHHOM NPOU3BOACTBE.

DHeprva akTMBauMn. AKTUBMPOBAHHbIN Komnaekc. Katannsatopbl U KaTanms. Posb KaTanmM3aTopos B

npuMpoae v NPOMbILLAEHHOM NPON3BOACTBE.

NaboparopHble 3aHATUA 2

MN3yyeHme 3aBUCMMOCTMN CKOPOCTU XMMMUYECKOMN PeaKLLMN OT KOHLLEHTPALUM pearmpyoLLmnx BeLLEeCTB U

Temnepartypsol.

NabopaTtopHan paboTa Ha BbIbOp:

1. NTabopatopHana pabota «OnpegeneHme 3aBUCUMOCTU CKOPOCTM PeaKLUM OT KOHLEHTPALMM pearnpyoLmx

BewecTs». MccnenoBaHme 3aBUCMMOCTU CKOPOCTM pPeaKkumMmn OT KOHUEHTpauun. OnpeaeneHme KOHCTaHTbI 5

CKOPOCTU peakumun rpapuyeckum meTogom.

2. NabopaTtopHas paboTta «OnpegeneHne 3aBUCMMOCTU CKOPOCTM peakLmm OT TeMNepaTypbl».

UccnepoBaHme 3aBUCMMOCTM CKOPOCTM peaKkLumMun oT TemnepaTtypbl. PacyeT aHeprum aktmeaumm peakumm.

PelueHMe NPaKTUKO-OPUEHTMPOBAHHbIX 3a4aHNIM Ha aHanM3 GaKTOPOB, BAUAIOLWMNX HA USMEHEHUE CKOPOCTH

XMMUYECKOM peakLum.
Tema 5.2. OcHoOBHOe cogepXKaHue
TepmoanHamuuec | TeopeTuueckoe obyuyeHue 2 OKO01
Kne Knaccndpumkauma Xmmmnyecknx peakumin: no teniosomy adpdekTy (3K3oTepmmyeckme, sHA0TEPMUYECKUE), NO OK 02
3aKOHOMEPHOCTU  [pbpaTMmocTn (0b6paTMbie U HeobpaTumble). Tennosblie 3PpPeKTbl XMMUYECKUX pPeaKkuuit. TepMoXMMn4eckmne 2 OK 07
NPOTEKaHUA ypaBHeHuA. O6paTMMOCTb peakumin. XMMMUUYeCcKoe paBHOBECKE U €0 CMeLLIEHWE NOoJ, AeNCTBUEM Pa3/INYHbIX OK 09
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XUMUYECKMX $aKTOPOB (KOHUEHTPALMA peareHToB UM NPOAYKTOB peakL M, aBaeHne, TemnepaTypa) ANA co34aHuA
peakuni. ONTUMaANbHbIX YCNOBUIN NPOTEKAHMUA XMMUYECKMX NPOLLECCOB.
PasHoBecue MoHATHE 06 3HTaNbNUK N IHTPONUN. DHeprua MMbbca. 3akoH lNecca u cneacTsns M3 Hero. Posib cmelleHns
XMUMUYECKUX paBHOBECKA B TEXHONOMMYECKMX NpoLeccax.
peakLuii MpaKTUyecKkue 3aHATUA 2
MpuHumn Jle WaTenbe. BavaHne pasnmyHbix GakTOPOB HAa USMEHEHME PaBHOBECUA XMMUYECKUX PeaKLUN.
3aKOH AEeMCTBYIOLLMX MACC M KOHCTAHTA XMMMUYECKOro paBHOBeCKA. PacyeTbl paBHOBECHbIX KOHLLEHTPALUWA
pearmpyoLLmMx BeWecTs U NPOAYKTOB peakumit. PacyeTol TennoBoro apdekTa peakumm. 5
PelweHne NpakTUKO-OPMEHTUPOBAHHbIX 334aHMMA Ha NpUMeHeHWe npuHumna Jle-LWaTenbe aAna HaxoxaeHua
Hanpas/ieHMA CMeLLLeHNA PaBHOBECUA XMMNYECKOM peaKumm 1 aHanm3 GaKkTopoB, BANAIOLWNX HA CMELLLEHNe
XMMUYECKOro paBHOBeCHUS.
NabopaTopHbie 3aHATUA 2
NabopaTtopHan paboTa «M3yvyeHne BAMAHMA Pa3ANYHbIX PAaKTOPOB Ha CMELLEHNE XMMUYECKOTO
pasHoBecuA».
UccnepoBaHmne BANAHMA USMEHEHWNA KOHUEHTPALLUM BELLECTB, peakLnm cpeabl U TemnepaTypbl Ha 2
CMeLLeHne XMMUYecKoro paBHosecua. CpaBHeEHMe NOAYYEHHbIX Pe3y/bTaTOB C TEOPETUYECKHU
NPOrHo3npyembiMu Ha ocHoBe npuHumna Jle Latenve.
KoHTposabHanA .
CKOpOCTb XMMUYECKOM peaKkLmnm nu XMmMn4eckoe paBHoBecKe. 2
pabota Ne4
Paspen 6. AuncnepcHble cuctembl 10
Tema 6.1. OcHoBHOe coaepXKaHue OK 01
AuncnepcHoble TeopeTtuyeckoe obyueHue 2 OK 02
cncTembl n AucnepcHble cuctemnbl. KonnonagHoele cnctemol. UICTUHHBbIE pacTBOpSI. OK 07
dakTopbl KX PactBopeHuMe KaK dnsnKo-xummyeckmin npouecc. Pactsopbl. Cnocobbl NpUroToBAeHUA pacTBOPOB.
yCTOM4YMUBOCTH PactBopumocTb. MaccoBasa A401A pacTBOPEHHOrO BewecTsa. [peaenbHO 4OoNYyCTUMbIE KOHUEHTPALMK N UX 5

MCMo/Ib30BaHUE B OLLEHKE 3KO/1I0rMYecKom 6e3onacHoCTu.
Knaccnoukauma aucnepcHbix cuctem no coctasy. CTpoeHue 1 ¢pakTopbl YCTOMUYMBOCTU AMUCNEPCHbIX CUCTEM.
Pacrno3HaBaHMe UCTUHHbIX PaCTBOPOB, KOIJIOUAHbIX PAcTBOPOB U rpyboancnepcHbix cuctem. CTpoeHue
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MULEeNnbl. PaccenmBaHne cBeTa Npu NPOXOXKAEHMM CBETOBOrO Ny4YyKa Yepes ONTUYECKM HEOAHOPOAHYIO cpeay

(addekrra TuHgansa).

n PaKTU4YeCKue 3aHATUA

PeweHue 3a4a4 Ha NPUroToB/IEHME PACTBOPOB.

PelweHne NpakTUKO-OPMEHTUPOBAHHbIX PACYETHbIX 3343aHUIM HA ANCNEPCHbIE CUCTEMbI, UCNOb3yeMble B
6bITOBOM U NPON3BOACTBEHHOMN AEATENbHOCTU Ye/0BEKa, C MO3ULMIA 3KON0rMYeckon 6es3onacHoCTM
NnocneacTBniA U rPaMoTHbIX peLlleHMn NPobsiem, CBA3aHHbIX C XUMUEN.

Tema 6.2. OcHOBHOe copepXKaHue OKO01
NccneposaHue NaboparopHble 3aHATUA OK 02
CBOMCTB NabopaTtopHan paboTa «[1pUroToBseHNe PacTBOPOBY.
AncnepcHbIX MpuroTtosseHMe PacTBOPOB 3a4aHHON (MOJIAPHOMN) KOHLEHTPALMK (C NPAKTUKO-OPUEHTUPOBAHHBIMMU
cicTem ona nx BOMpocamMu), onpegeneHune cpeabl BOAHbIX PacTBOPOB.
MAEHTUOUKALMM [ aGopaTopHan paboTa «MccienoBaHme AUCNEPCHBIX CUCTEMY.
MpurotoBneHMe n N3yyeHne CBOMCTB ANCNEPCHbIX CUCTEM Pa3HbIX BUAOB: CYyCNEeH3MN, IMYIbCUM,
KonnounaHoro pactsopa. CpaBHeHME CBOMCTB UCTUHHbBIX M KONNIOUAHbIX PAaCTBOPOB, BbIIBIEHNE OCHOBHbIX
PasnMUNI MeXay HUMM.
KoHTpoabHas
AncnepcHble cuctemel.
pa6ora Ne5
Paspen 7. KauectBeHHble peakuumn o6HapyXeHUA HeopraHMYeCcKMX U OpraHMYeCcKUxX BeLecTs
Tema 7.1. OcHoBHOe coaepXKaHue OK 01
ObHapyxeHue MpaKTUuecKue 3aHATUA OK 02
HeopraHM4YecknX  |KayecTBeHHbIE XMMUYECKMNE PeaKLUM, XapaKTepHble AnA 0OHapyXKeHMUs HEOpPraHMYECKNX BELLLECTB
KaTUOHOB U (kaTnoHOB 1 aHMOHOB). CocTaBNEHME YPaBHEHUIN peakLMii 0bHapy»KeHns KaTuoHoB |-VI rpynn n aHMOHOB, B
aHMOHOB

T.4. B MOJIEKY/IAPHOMN M MOHHOM dopmax.
Peakumn obHapy*KeHna HeopraHMYeCcKUX BELLECTB B peasibHbIX 0O bEKTaxX OKpYrKatoLLen cpeabl.

NabopaTopHbie 3aHATUA

O6Hapy»KeHne HeopraHMYeCcKnx BeLLecTs (KaTMoHos |-VI rpynn uamM aHMoOHOB) C UCMO/Ib30BaHUEM
KauyeCTBEHHbIX aHAIMTUYECKUX PeaKLMN.
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NabopaTtopHan paboTa Ha BbIbOP:

1. NabopatopHas paboTa «AHANUTMYECKNE peaKLMm KaTuoHoB |-VI rpynn».

MpoBeaeHNe Ka4eCcTBEHHbIX PeaKLMii, NCNOJIb3yeMbIX AN 0OHAPYKEHUA KaTMOHOB | rpynnbl (Kaaus,
HaTpuA, MarHma, ammonus), Il rpynnbl Ha npumepe 6apus, Il rpynnbl — cBUHUA, IV rpynnbl — antoMUHKS,
V rpynnbl — xkene3sa (Il v l11), VI rpynnbl — HUKena. OnnucaHune HabaogaemMbix IBIEHUIM U COCTaBNEHUE
XMMUYECKUX PeaKLUi.

2. NabopaTtopHas paboTa «AHANIUTUYECKME PeaKLMN aHUOHOBY.

MpoBeaeHne Ka4yecTBEHHbIX PeakLnii, MCMob3yeMbIX 419 0OHapy»KeHUA aHMOHOB: KapboHaTa, pocdara,
cynbdaTa, cynbdumaa, HUTPATA, Xxnopuaa u gp. OnmcaHme Habaogaembix ABNEHUNA U COCTaBNEHME
XMMMUYECKUX PeaKLUi.

Tema 7.2.
Ob6HapyKeHue
OPraHUYeCcKnx
BeLLecTs
OTAENbHbIX
Kaaccos ¢
MCMONb30BaHMEM
KauyeCTBEHHbIX
peakumm

OcHoBHOe copgepxxaHue

MpaKTnyeckune 3aHATUA

KauecTBeHHbIE XMMMUYECKNE PeaKLMN, XapaKTePHble 414 06HapyKeHUA OTAE/bHbIX KNAacCOB OpraHMYecKunx
coeauHeHnn: GeHoNOoB, aNbaernaos, Kpaxmana, YKCyCHOM KUCNOTbl, aMUHOKUCAOT U 4.

[eHaTtypauus 6enkos Npu HarpeBaHUK, LBETHbIE peakunn 6enKkos.

CocTaBneHMe KayecTBEHHbIX peaKkumii 06Hapy»KeHNA OpraHMYeCcKUX CoOeANHEHNI OTAENbHbIX KNacCOoB.

NabopaTopHbie 3aHATUA

O6HapyKeHWe opraHUYeCcKUX COeAMHEHUM OTAENbHbIX K1accoB.

NabopaTtopHan paboTa Ha BbIbOp:

1. NabopatopHana paboTa «KauecTBeHHble peakunn Ha OTAENbHbIE KNAacCbl OPraHUYECKMX BELLLECTBY.
MpoBeaeHne KauecTBEHHbIX PeaKL M, UCNOIb3yeMbIX ANA OOHAPYKEHUA OPraHUYECKUX BELLLECTB
Pa3/INYHbIX KNAccoB: GEHOI0B, aNbaernaos, KPaxmana, yKCyCHOM KMCIOTbl, aMUHOKUCNOT, BENKOB 1 Ap.
OnucaHue HabnogaeMblx ABNEHUIN U COCTAaBNEHUE XMMUYECKUX PEAKLUIA U/UNKN CXeM.

2. NabopaTtopHan paboTa «KauecTBEHHbIN aHaNM3 OPraHUYECKUX COeANHEHUN NO PYHKLUMOHANAbHbIM
rpynnamy.

MpoBeneHNe KauecTBEHHbIX PeaKL M, MCNOIb3yeMbIX ANA PACNO3HAaBaHMA OPraHUYECKUX BELLLECTB
OTAE/NbHbIX KNAacCoB MO GYHKLMOHAIbHbIM Fpynmnam: Ha Npumepe aMUHOKMUCIOT U KapOOHOBbIX KUCAOT,

OKO01
OK 02
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cnnpToB A d)eHOI'IOB, anbgernaos U KETOHOB. OnucaHue Ha6I'II-O,CI,aeMbIX ABJIEHNI U COCTaBNEHME
XUMUYECKUX peaKu,Mﬁ M/MI’IM cXem.

MpodeccMoHanbHO-OpUEHTUPOBAHHOE coAepKaHUe (coaeprKaHue NPUKAAZHOro moayns) 42
Paspgen 8. Xumus 8 6bITYy M NPOM3BOACTBEHHON AEATENIbHOCTU YesloBeKa 6 OK 01
Tema 8.1. OCHOBHOE copepiKaHue 6 OK 02
Xvmuma B 6bITYy 1 MpaKkTUuecKue 3aHATUA 6 OK 04
NPoOn3BOACTBEHHO |3Konornyeckan 6e30nacHOCTb NOCAeACTBUN 6bITOBOM M MPOU3BOACTBEHHOWN AEATE/IbHOCTM YEN0BEKA, OK 07
N [eATeNbHOCTU CBA3aHHaA C NepepaboTKOM BELWECTB; MOMUCK U aHaNM3 XMMUYECKON MHDOPMALMM U3 Pa3INYHbIX 2 NnK22,3.1,3.2,
4eNnoseKa MCTOYHMKOB (Hay4Hasa 1 yuebHO-Hay4yHaa nuTepaTypa, CPeACcTBa MacCOBOM MHPOPMALMK, ceTb UHTEpHET K 4.1,5.1.

Apyrue).

Ke#cbl (c yyeTom byayuwiei npodeccmoHanbHOM AeATeIbHOCTN) Ha aHann3 MHGopmMaumnm o

NPOW3BOACTBEHHOM AEATENBHOCTU YEN0BEKA, CBA3AHHOM C NnepepaboTKOM 1 NONyYEeHNEM BELLECTB, A TaKKe 2

C 3Konormyeckomn 6e3onacHoOCTbIO.

3awmTa Keiica: MNpeactaBneHne pe3ynbTaToB PeLleHUA KeMCOB (BbICTYNIeHME C Npe3eHTaumelt) 2
*Pasgen 9.1. UccnepaoBaHue U XMMUYECKMA aHanu3 06beKkToB 6uocdepbl 36
Tema 9.1.1. OcHoBHOe coaepiKaHue OK 01
OcHosbl Na6opaTtopHbie 3aHATUA 2 nK1.1,2.1,3.1,
nabopaTopHoit NabopaTtopHasa paboTta «OcHOBbI N1abOPaTOPHOM NPAKTUKMY. 3.24.1,425.1.
NPaKTUKK B NabopaTtopHan nocyga 1 xumuyeckue peaktnsbl. OCHOBHble labopaTopHble onepaumn. JlabopatopHoe 2
npodeccnoHanbHbl [obopyaosaHue. TexHMKa 6e30nacHOCTY M Npasuna paboTbl (NoBeseHMa) B nabopaTtopum.
X 1abopaTopnAX  [MpakTMuecKne 3aHATUA 6

BbINONHEHWE TUMOBbLIX PACYETOB MO TEMATUKE IKCNEPUMEHTA (BbIXOA NPOAYKTA PeaKL MM, Macca HaBECKM,

ob6bem pacTBopuTENs).

O6paboTKa AaHHbIX, aHANN3 U OLEHKA UX AOCTOBEPHOCTU (BblYMC/IEHME CPEeAHErO 3HA4YEeHMUA 6

9KCNEPUMEHTANbHbIX AAHHbIX, MOrPELIHOCTH).

MpepacTaBneHne pe3ynbTaToB SKCNEPUMEHTA B pasnnyHon dopme (Tabamua, rpadumk, oTyeT, AOKNAL,

npeseHTaums).

OcHoOBHOe cogepXKaHue 6 OK 01
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Tema 9.1.2.
Xumuueckuni
aHanu3 npob Boapl

TeopeTtuueckoe obyueHue

Knaccudumkaumsa npob Boabl No BUAY U HAa3HAYEHUIO, UCXOAA U3 ee XMMUUYECKOro COCTaBa.
OpraHonenTUYeckne CBOMCTBA (3amax, NPO3pPaYHOCTb, LLBETHOCTb, MyTHOCTb) BOAbl. KUCNOTHOCTb U
LWeNoYHOCTb BoAbl. pH cpeapl U meToabl ee onpegeneHusa. ecTKoCTb BOAbl U METOAbI €€ onpeaeneHus.
CyLHOCTb MeTOAa TUTPOBaHMA.

Buabl »KecTKoCTM BoAbl (BpeMeHHas U NOCTOsAHHAA). HeCcTKOCTb BOAbI Kak NPUYMHA BbiNageHUsa 0CaaKoB Uan
06pa3oBaHMA CONEOTNOKEHUN, MUMEIOLLMX MECTO B ObITy M Ha NPOM3BOACTBE.

CocTaB co/ei, Bbi3bIBAOLWMX }KECTKOCTb BOAbl. XMMUYECKME NPOLLECCHI, YCTPAHAIOLME KECTKOCTb BOAbI.
YpaBHEHUSA XMMUYECKUX PEaKLMIA, UITIOCTPUPYIOLLMX MPOLLECChI, MPOoUCXoaALMe NPU YCTPaHEeHUU
¥KECTKOCTU. YCTpaHeHNe BPEMEHHOW KECTKOCTU BbITOBbIMU M XMMUYECKMMU cnocobamun. Cnocobbi
YCTPaHEHWA NOCTOAHHOM }KeCTKOCTH.

MpaKTnyeckune 3aHATUA

Cnocobbl BblpaxKeHNA KOHLEHTPALMKN PacTBOPOB: MAacCOBaA A0NA PaCTBOPEHHOrO BELLLECTBA, MONAPHAA U
MOIANIbHAA KOHUEHTPaLmMu. TUTP pacTBopa. PewweHne NpakTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKUX
3a/laHNI Ha pacyeT KOHLLEHTPALUMI 3arpsA3HAOLWMX BELWECTB U UX CPAaBHEHME C NpeseibHO A0NYCTUMbIMM
KoHueHTpauuamm (NOK).

NabopaTopHbie 3aHATUA

NccnepoBaHne XMMUYECKOro cocTaBa Npob BoAbl.

NabopaTtopHan paboTa Ha BbIbOp:

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

Ncnonb3oBaHne meToaoB GUAbTPOBAHMA U aacopbunm ana oTaeneHua 3arpsasHeHui B uccnegyemon npobe
BOAbl. Bbi6Op MeToza OUMCTKM B 3aBUCMMOCTM OT BUAA 3arpsa3HeHns. CpaBHeHMe 3dGeKTUBHOCTH
Pa3/INYHbIX METOA,0B OYMUCTKM BOAbI B Pa3HbIX YCN0BUAX (B 1abopaTopun, B LOMALIHUX U NOEBbIX
YCNOBUSAX).

2. NabopaTtopHana paboTta «OnpegenerHne pH Boabl U €€ KUCAOTHOCTUY.

Onpegnenexune pH cpenbl C NOMOLLBIO YHUBEPCANIBHOTO MHAMKATOPA. Mcnonb3oBaHWe TUTPOBAHMA ANA
onpeaeneHnsa KUCNoTHocTu. OnpeaeneHne obuwen KNCNOTHOCTU BOAbI, pacyeT cBO6OAHOM KMCNOTHOCTH.
OnpeaeneHune obuwei n cBob6oaHOM LWeno4YHoCTU. CoCTaBNAEHME YPaBHEHMUI peaKkumii, MPOTEKAOWMX NpK

OK 02

OK 07
NnK1.2,2.2,3.2,

4.2,5.2.

34




onpeaeneHnm KUCA0THOCTM/ WeNoYHOCTN Npob Boabl. YcTaHOBeHUe cnocoboB NCMONb30BaHMUA
nccnefoBaHHbIX NPob BoAbl B XKU3HEAEeATENbHOCTU Ye0BEKa, Ha OCHOBE MOJIyY4eHHbIX AaHHbIX O COCTaBe.
3. NNabopaTtopHan paboTta «OnpeneneHme *KecTkocTn Bogbl M CNOCO6ObI ee YCTPaHEHUAY.

Cnocobbl yCTpaHEeHMA BCEX BUAOB }KECTKOCTM B 3aBUCMMOCTM OT COCTaBa COJIEM KECTKOCTU. PelleHne
3KCMepMMeHTaIbHOM 3aJa4M Ha BbIIBIEHWE BPEMEHHOMW M NOCTOSAHHOM YeCTKoCcTM Boabl. OueHKa
BEPOATHOCTU YCTPAHEHUS BCEX BUAOB KECTKOCTM B AOMALLHUX YCNOBUSAX.

Tema 9.1.3.
XrMmuyeckui
KOHTPO/Ib KayecTBa
NPOAYKTOB
NUTaHUA

OcHoBHOe cogepiKaHue

TeopeTuyeckoe obyueHue

KauecTBEHHbIN XMMUYECKMIA COCTaB NPOAYKTOB NUTaHMA. BewecTsa, panbcudumumpytome npoayKTbl
NMUTaHWUSA, U BELLECTBA, 3arpA3HAOLWME NPOAYKTbl NUTaHMA. OnpeaeneHme 3arpsasHALLMX XMMUYECKUX
BELLLECTB B NPOAYKTaX NUTaHWUA, onpeaeneHne BELLECTB, He 3aABIEeHHbIX B COCTaBe NPOAYKTOB MUTAHUA.

MpaKTnyeckune 3aHATUA

OpraHuyeckue 1 HeopraHMYecKue BeLEeCcTBa, BXOAALLME B COCTaB NPOAYKTOB NUTaHuUA. OnpeaeneHune
cocTtaBa 6/1t04, Ha coaepaHne Makpo U MUKPO31eMeHTOB. M3yyeHne npeasioxKeHHbIX npenojasarenem
61104, Ha NpeAMeT XMMUYECKOro CoCcTaBa, onpeaeneHne Aoei OT CyTOYHOM HOPMbl MaKpo M
MWKPO3/1EMEHTOB B YKa3aHHOM batoge.

PelleHMe NPaKTUKO-OPMEHTMPOBAHHbIX 33434 NO Ky/JIMHAPHON TeMaTUKe Pa3/INYHbIX TUMOB.

Na6bopaTopHble 3aHATUA

NccnepoBaHMe XMMUYECKOTo COCTaBa NPOAYKTOB NUTAHUS.

NabopaTtopHan paboTa Ha BbIbOP:

1. NabopatopHana pabota «O6Hapy»KeHMe HUTPATOB B NPOAYKTaX MUTAHUAY.

NccnepgoBaHue matepranos NoJyKOIMYECTBEHHbIM METOA0M onpeaeneHna HATPATOB C UCMO/b30BaHUEM
AndeHnnammHa (KopHenaoabl OBOLLEW, INCTbA M KOYEpPbIXKKa KanycTbl, Naoabl GPyKTOB). AHaNU3 YPOBHS
3arpA3HeHUs HUTPaTaMn NO MHTEHCUBHOCTM OKPALLUMBAHUA NPOAYKTOB PeaKL K.

2. NabopaTtopHan paboTa «MccnepoBaHme NPoAyKTOB MUTaHMA HAa HaMYMeE YINEeBOLOBY.

NccnegoBaHMe MOMOYHbIX NPOAYKTOB Ha HanMuMe Kpaxmana. MiccnepoBaHue NpoAyKTOB Ha Haanuyume
rNIOKO3bI.

OK 01

OK 02

OK 07
NnK1.1,2.1,2.2,
3.1,3.2,4.1,5.1.

OcHOBHOe coaepXKaHue

OK 01
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Tema 9.1.4.
XnMmuyeckui
aHanu3 npob
NnouYBbl

TeopeTtuueckoe obyueHue

Knaccudumkaumsa noys no BMAY M Ha3HAYEHUIO, UCXOAA U3 XMMUUYECKOro cocTasa. MaeHTuduKauma npobbl
NoYBbI NO €€ XMMUYECKOMY COCTaBY, ONMCaHME BO3MOXKHOCTEN ee NPUMEHEHMA.

TpeboBaHMA K KAYeCTBY MOYBbI Pa3/IMYHOIO HazHavyeHuMA. OnucaHne ocobeHHOCTen NCNONb30BaHMA NOYB B
3aBMCMMOCTM OT TMMOB, CNOCODObI yNyYlEHNA Ka4yecTBa NOYB B 3aBUCMMOCTM OT Ha3HAYEHUA.

O6nacTn NCNoNb30BaHMA OpraHUYECKUX yaobpeHnin B 3aBUCMMOCTM OT Ka4ecTBEHHOro cocTaBa. OnucaHue
OpraHUYecKknx yaobpeHnn n ux npMmMeHeHue B 3aBUCMMOCTM OT COCTaBa MoYBbl M ee Pa3HOBUAHOCTU.

n PaKTU4YeCKue 3aHATUA

O6nacTi HasHavyeHMA (NPUMEHEHUSA) NOYBbI, NCXOAA U3 KaYeCTBEHHOIO M KOIMYECTBEHHOrO cocTaBa. AHaNM3
HOPMATMBHOW AOKYMEHTaLMMU.

Ponb HeopraHMYeCcKMX BELLECTB B Ka4eCcTBe MMUHEpPasbHbIX yA0OpeHUn, yaydmntTenen noyssi.

CocTaB MUHepasbHbIX YA06PEHNI N UX NPUMEHEHME B 3aBUCMMOCTM OT COCTaBa MoOYBbI U ee
pa3HOBMAHOCTU. B3anmocBA3b cocTaBa ya0bpeHuin 1 nx BAMAHMA HA BeretaTMBHbIE CBOMCTBA U
NNOAOHOLWEHWNE PACTEHUMA.

NabopaTtopHbie 3aHATUA

NccnepoBaHue XMMUYeCKoro coctasa npob noysbl.

NabopaTtopHan paboTa Ha BbIbOp:

L. JTabopaTopHas paboTta «O6Hapy*KeHNe HeoOpPraHUYECKUX NPUMECEN B MPOBax».

MpuroToBieHne Npobbl NOYBbI ANA UCCNEA0BAHUA KMCNOTHOCTM/WLENOYHOCTHN, HEOPraHUYECKMX
3arpAsHeHunit. O6HapyKeHue xnopua- u cynbdat-noHos B Npobe nousbl. CoCTaBNEHUE YPABHEHWUI peaKLUmi
obHapyeHuA. CpaBHEHME NONYyYEHHbIX NOKa3aTeselt C HOPMATUBHbLIMM (CNPABOYHBbIMM) 3HAYEHUAMM.

2. NabopaTtopHan paboTta «OnpeaeneHvne pH BOAHOM BbITAXKKM NOYBbI, €€ KUCIOTHOCTU U LLLENOYHOCTU».
NccnepoBaHue BOAHbIX BbITAXKEK 06Pa3LL0B rOTOBbIX MOYBEHHbIX CMece (415 pa3HbIX TUMOB PacTeHUN).
Onpeaenexne pH noysbl ¢ UCNONb30BAHNEM UHAMKATOPOB. OUEHKa TMNOB NOYB B NPEACTABAEHHbIX
06pa3uax (CcMbHOKUCAAA, KUCNan, cnabokncnan, HEMTpPaibHas, LWeIoYHasn).

OK 02

OK 07
NnK1.1,2.1,2.2,
3.1,3.2,4.1,5.1.

Tema 9.1.5.
UccnepoBaHme

OcHoOBHOe coaepXKaHue

10

Teope‘mqecxoe OqueHMe

OK 01
OK 02
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obbekToB YyebHo-nccneaoBaTeNbCKUIA MPOEKT B 06/1aCTU ncc/ieaoBaHUA 06beKkToB buochepsbl. 0630p Tem yyebHo- OK 04
6urocoepbl nccnefoBaTeNbCKUX MPOEKTOB. ANTOPUTM BbINONHEHUA NpoeKTa. OnpegeneHne npobnemol UccnegoBaHuUA. 2 OK 07
MeToabl NoucKa, aHannsa u 06paboTkn MHPopMaLMK O NPOEKTE B Pa3/INYHbIX UCTOYHUKAX. nK11,1.2,.2.1,
MpakTnyeckmne 3aHATUA 2.2,3.1,3.2,41,4
O60ocHOBaHMeE aKTyaslbHOCTU BbIOPaHHOM TeMbl. BbiaBneHWe npobaembl nccnefoBaHuA. Bbilbop 06beKTOB 1 2 2,5.1,5.2.
MeToA0B UccnenoBaHuA. MocTaHOBKa Lenen 1 3agad nccnegoaHusa. OnpegeneHne npoaykTa
nccnegosaHua. OnpeneneHune 3TanoB 1 COCTaBNEHME NAaHa UCCNeA0BaHMA.
3awmTta npoekKra: NpeacrasieHne pesynbTaToB BbINONHEHUA Y4eOHO-NUCCNeA0BaTE/IbCKMX NPOEKTOB 2
(BbICTYynNEHWE C Npe3eHTauunen).
NaboparopHble 3aHATUA 4
NccnepoBaHue NpeanoXeHHOro 06beKTa Ha KUC/IOTHOCTb, LLEeNOYHOCTb, XMMUYECKUI COCTaB (3arpasHUTenu,
MaKpo- 1 MUKpOo3iemeHTbl). ObpaboTKa pe3ynbTaTtosB nccneaoBaHusa. OueHKa KayecTBa uccnegyemoro 4
06BbEKTA, UCXOAs U3 Pe3y/IbTaTOB XMMWYECKOro aHanu3a.
Bcero 144
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4. YCJIOBUSA PEAJIU3AIIUUA ITPOTPAMMBI OBIIIEOBPA3OBATEJBLHOM
JUCHHUITIJINHBI
4.1. TpeGoBaHusi K MUHUMAJILHOMY MATEPUATBHO-TEXHHYECKOMY 00ecnedeHn 10

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

O6opynoBanne yqeOHOT0 KabnHeTa (HaTJIsAHbIE TIOCOOMS):

Crenpg «HCTpYKIHS 1O TEXHUKE OE30ITACHOCTH U OXPaHe TPY/Iay.

Ta6mmma «lleprogmdeckas cucTemMa XUMHIECKHX dteMeHToB J[.M1.MennemneeBay.
Tabnmira pacTBOPUMOCTH KUCIIOT, OCHOBAaHHM, COJICH B BOJIEC M Cpea.

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

WNHopMamoHHbII CTEH] ¢ pa3elaMH:

«Hudpopmanns»

«TexHuka 0€30aCHOCTH 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

TexHHUeCcKHEe CpeaAcTBa 00yUCHHUS:

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 CTEKIISIHHEIE, (hap(OpOBEIe YaIlIKH, MHHIIETHI, (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 ), nHaAUKAaTOpHBIE TOJIOCKU AJIs onpeneieHnus pH, yHuBepcanbHbIH
MHJIUKATOD, JJa0OPaTOPHbIE W/MIIN AaHATUTHYECKUE BECHI.

4.2 UndopmanmnoHHoe odecneyeHne 00ydeHust
OCHOBHBIE HCTOYHUKH

[ns crynenTos

laopuensu, O.C. Xumus: yu. nocooue 10 xiacc - M.: Ipoda, 2019

I'abpuensn, O.C.. Xumus: yu. nocobue 1l1xmacc. - M.: poda, 2019

Pynzutuc, I'.E. Oprannueckas xumusi: yaeOHuK ¢ auckoM 10knacc - M: Ilpocsemenue, 2018
Pynzutuc, I'.E. Xumus: yueonuk ¢ nuckoM 1lkmace - M: Ilpoceemnienue , 2018

Pymsuruc, I'.E. Xumus: yaeOuuku 10, 11kmacc - M: [Ipocserienue (3eKTpoHHas 010I-Ka)

Jns npenogaBarenei

denepanbHbiii 3ak0H 0T 29.11.2012 Ne 273-D3 «O06 oOpazopanuu B Poccuiickoit degepariumy.

[Ipuka3 MunuctepcTBa o0pazoBanus U Hayku PO ot 17.05.2012 Ne 413 «O6 yTBepkaeHnu (enepaibHOro
rOCYJapCTBEHHOI'0 00pa30BaTENbHOIO CTAHAAPTA CPEAHETO (IIOIHOr0) 001ero 00pa3oBaHMs».

[Mpuka3 MunuctepctBa obpasoBanusi u Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHMM M3MEHEHHH B
[Ipuka3 Munucrepcta oOpazoBanus U Hayku PO ot 17.05.2012 Ne 413 “O6 yrBepxaeHnu QenepaibHOro
rOCyJapCTBEHHOI'0 00pa30BaTENbHOIO CTaHAAPTA CPEAHETO (IIOIHOr0) 001ero 00pa3oBaHus .



I

Iucemo JlemapTameHTa TOCYAapCTBEHHOH IOJIUTHKH B cdepe MOATOTOBKH paboumx kamgpoB u AIIO
Muno6puayku Poccun ot 17.03.2015 Ne 06-259 «PekoMeHAanuy M0 OpraHU3alMU MOJYUYSHHs CPEIHEro
ob1iero obpa3oBaHus B IpeAesax OCBOCHHUsI 00pa30BaTeIbHBIX MPOrpaMM CPEIHEro NMpo(eccCHoHaIbHOTO
oOpazoBaHMsi Ha 0a3e OCHOBHOTO o0Omiero oOpa3oBaHHMs C Y4eTOoM TpeOoBaHUH QeaepalibHBIX
TOCYJAPCTBEHHBIX 00Pa30BATEIBHBIX CTAHIAPTOB H MOy4aeMOi POeCcCHH UITH CIIEIIHATBHOCTH CPEIHETO
PO ECCHOHATIEHOTO 00pa30BaHUD».

Tabpuensn O.C., Jlvicosa I'.I". XuMus: KHUTA JUIS TTPETIOAaBaTeis: yueo.-Mero 1. mocobue. — M., 2012.
Tabpuensan O.C. u op. Xumust 1 podecCuid U CHeHATBHOCTEH TEXHUIECKOTO MpoduiIs (dJIEKTPOHHOE
TIPHIIOKCHUE ).

JlonojiHuTEe IbHBbIE HCTOYHUKH
Jns crynenTos

Tabpuensn O.C. Xumus : yu. mocobue 10 ximacc - M. : Ipoda, 2015 1.

Tabpuensn O.C Xumusg 11 k1. g o0mieoOpazoBaTenbHBIX yapexaeHuii. — M.: lpoda, 2005r.
T'abpuensn O.C.. Xumus: yu. mocobue 1l1xmacc. - M.: Hpoda, 2014r.

Tabpuensn O.C. Xumus : y4. nocodoue 10 xinacc - M. : lIpoda, 2013r.

Tabpuensn O.C, Ocmpoymog H.I. Xumus mis npodeccuii U CHEMUATLHOCTEH TEXHUYECKOTO
npoq)nn;{ YYeOHUK IS CTY. YUpexaAeHui cpel. mpod. odpazoBanus. — M., 2014.

6. Tabpuensn O.C, Ocmpoymoe HU.I., Ocmpoymosa E.E. u Oop. XI/IMI/ISI st podeccuilt u
CHENUANTBHOCTEH €CTECTBEHHO-HAYYHOTO MNpOoQuis: y4eOHUK Ui CTyH. YYPEKICHUH cped. mpod.
obpa3zoBanms. — M., 2014.

7. Tabpuersn  O.C., Ocmpoymog H.I. Xumusa nansa npodeccuit U crenuaIbHOCTEH
COLMAILHOOKOHOMHUYECKOTO ¥ TYMaHUTApHOTO Mpoduieii: y4eOHUK IS CTY/. YUpEKICHUH cpel. mpod.
obpazoBanmst. — M., 2014.

agrwbdE

8. Tabpuensan O.C., Ocmpoymos U.I'., Cnaoxos C.A., [opogeesa H.M. Ilpaktukym: yued. mocodue
JUTSL CTYJT. YUpexKIeHUH cpen. npod. odpasoanus. — M., 2014,

9. Tabpuensn O.C., Ocmpoymos U.I'., Craokos C.A. Xumust: mocodue s moarotoBku k EI'D: yueo.
nmocoowe s CTY. YIpeKaeHui cpell. mpod. oOpasoBanus. — M., 2014.

10. Tabpuensn O.C, Jlvicosa I'I". Xumusi. TecTbl, 3a1a4u ¥ yIpaKHEHHS: yueO. TocoOue sl CTY/I.
YUpeKICHUH cpell. pod. oOpa3oanus. — M., 2014,

11. Epoxun FO.M., Kosanesa HU.b. Xumus mnsg npodeccuii W CIeNUaIbHOCTEH TEXHUYECKOTO W
€CTECTBEHHO-HAY4YHOro npodmieil: y4eOHUK JUIsl CTyI. YUpekAeHuil cpen. npod. odpazoBanus. — M.,
2014.

12. Epoxun FO.M. Xumus: 3anauu v ynpaxHeHUs: y4e0. mocoOue A CTyA. YUpeKAeHui cpea. npogd.
obpa3zoBanms. — M., 2014.

13. Epoxun FO. M. COOpHHK TECTOBBIX 3aJJaHUH 110 XUMHHU: y4eO. mocodue JUIst CTYA. yUpexkIeHHN
cpen. npod. oOpazopanus. — M., 2014,

14. Epoxun FO. M., Koeanesa M. b. Xumus 1t mnpodeccuil U crenuanbHOCTeH TEXHUYECKOTO

npoduist. DNEKTPOHHBIN yueOHO-MeToAnYeCKHid KoMIuieke. — M., 2014.
15. A.A Kamenckuii, E.A.Kpukcynos, B.B.Ilaceunuk. O6mias ouosorus — Mocksa. «Jlpoda» 2016.
16. Kapyosa A.A. Xumus: yaebnuk 10 kmace - M: Benrtana, 2010r.
17. Huxumunckas T.B. buonorus: kapMaHHbIil cipaBoyHUK. — M., 2015.
18. Cnaokos C. A, Ocmpoymos U.I"., I'abpuensn O.C, Jlykvanosa H.H. Xumus s npodeccuit u
CHENUATBHOCTEH TEXHUYECKOTO MPOQUIISL.
19. Pyosumuc I'.E. Xumus: yueOnuk ¢ nuckoM 1lkmace - M: IlpocBemenue , 2013r.
20. Pyosumuc ['.E. Opranndeckas xumus: yaeOHUK ¢ auckom 10xmacc - M: IIpocsemenne, 2013r.
21. Caenxo O.E. Xumus: Texandeckuil npodmib: yueOnuk st cryaentoB CI1O. — Pocro v/:
®denukc, 2013

DJIEKTPOHHOE MPUIIOKEHUE (JIEKTPOHHOE YUeOHOe U3aHKe) IS CTYA. YUPEKIACHUN cpel. mpod.
obpazoBanmsi. — M., 2014.

HNHTepHeT — pecypcsl

1. www.pvg.mKk.ru (omummuana «ITokopu BopoObeBEI TOPED»).
2. www.hemi.wallst.ru (O6pa3oBaTenbHBINA CAUT IS IIKOJBHUKOB «XUMHU).
3. www.alhimikov.net (O0pa3oBaTe/IbHbIN CAUT TSI IIIKOJLHUKORB).
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4.

www.chem.msu.su (3nexkTpoHHas OHOIMOTEKA TT0 XUMUH ). Www.enauki.ru (HHTepHET-U3/1aHue

Jutst yautened «EcTecTBeHHbIE HayKu»). www. 1september.ru (MeToauueckas razera «lleppoe
ceHTsA0ps»). www.hvsh.ru (kypHan «XumMus B mKose»). www.hij.ru (KypHan « XUMUS U )KU3HBY).
www.chemistry-chemists.com (371eKTpOHHBII KypHAT « XUMUKH U XUMHUS»

5.

5. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUS OBIIIEOBPA3OBATEJILHOM

TACHUTIINHBI

Ob6mas/mpodeccnoHaTbHASL
KOMIICTCHIIHS

Pasnen/Tema

Tum o1leHOYHBIX
MEpONPUATUI

OK 01. Beibupats crioco0bt
pemIeHus 3a1aq
podeCCHOHATTEHOM
ACATCIIBHOCTH NIPUMCHHUTEIILHO
K Pa3JIMIHBIM KOHTEKCTaM

P 1. Temsr 1.1,1.2.

P 2. Temsr 2.1,2.2.

P 3. Temsr 3.1,3.2,3.3.
P4.Temr1 4.1,4.2,4.3.
P 5. Temsr 5.1,5.2.

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

P 8. Temsr 8.1.

P 9. Temnl

9.1.1,9.1.29.1.3,9.1.4,9.1.5.

®poHTaNIBHBIN OMPOC
Ipaxmuueckue u
1abopamopHbvle 3aHAMUsL
Buvinonanenue mecma
Xumuueckuii Oukmanm

OK 02. OcymiecTBisITh MOUCK,
aHaJIN3 ¥ HHTEPIPETAIHIO
nHpOpMAIH, HEOOXOANMOI
JJIA BBITIOJIHEHUA 3a1a4
npohecCHOHATBHOMN
JIeATeITILHOCTH.

P 1. Temur
1,1,1.2,1.3,1.4,1.5.

P 2. Temnbl
2.1,2.2,2.3,2.4,2.5,2.6.

P 3. Temsr 3.1,3.2,3.3.
P4.Temr1 4.2,4.3,44,4.5.
P 5.Temsr 5.1, 5.2.1.

VYcrHBIi onpoc
Ipaxmuueckue u
nabopamopnule pabomoi
Buvinonnenue mecma
Koumponvnas paboma Nl

OK 03. IInanupoBats
peanr30BhIBaTH COOCTBEHHOE
po(heCCHOHAIBHOE U
JMYHOCTHOE Pa3BUTHE.

P 5. Temsl
5.15.2.15.2.25.2.3.

Ilpaxmuueckue u
nabopamopuwvie pabomol
buonozuueckuii ouxmanm
Pasnoyposueswvie 3a0anus
OpOoHTaIBHBIN OIpoC
Jemnosas (poneBas) urpa
Keiic-3amanns
Buvinonnenue mecma
Konmponvnas Ne2

OK 04. PaboraTb B KOJIJIEKTUBE
1 KoMaHie, 3QHeKTHBHO
B3aMMOJIEHCTBOBATH C
KOJUIETaMH, PYKOBOJCTBOM,
KJIMEHTaMH

P 1. Temmr 1.2,1.3.

P 2. Temnr 2.4,2.5,2.6.

P 4. Temr14.1,4.2,44,4.5.
P 5. Temur
5.15.215.2.25.2.3.

VYeTHBI onpoc
KoncnexTsr

Pedepatsr

Coo0mmenns
IIpaxmuueckue u
nabopamopuble pabomsl
Keiicwo - 3aganus
Buvinonnenue mecma
Koumponvuas No3

OK 07. ConeticTBOBaThH
COXPaHEHUIO OKPYKAoIIeH
CpeJibl, pecypcocOepeKeHHIO,
3¢ pexTHBHO ACHCTBOBATH B
YpE3BBIYAIHBIX CUTYAIUAX.

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,

YcTHbIH onpoc
[IpakTnueckue u
nmabopaTopHbIe pabOThI
Koumponvuas paboma No4
Keiic — 3amanns
(BBICTYIIICHHE C
rpe3eHTanren)
Koumponvnas paboma Nes
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OK 09. Ucmonns3oBath
WH(POPMAITUOHHBIC TEXHOJIOTHH
B ITpodeCCHOHATHLHOM
JIeSITETIbHOCTH.

P 1.Temsr 1.2,1.3.

P 2. Temnl
2.1,2.3,2.4,2.5,2.6.
P4.Temr14.1,4.2,44,4.5.
P 5. Temnl
5.1,5.2.1,5.2.2,5.2.3.

@poHTATBHBIN ONIpPOC
ITlpakmuueckue u
nabopamopuvle pabomsl
Pemienue reneTuyeckux u
IKOJIOTHYECKUX 332
3ammuTa Keiica (BBICTyIIICHHE
C Tpe3eHTauen)
Jugpepenyuposannolii
3auem

IIK 1.1. IlogroraBnuBars
pabouee MecTo, 000PYJOBaHUE,
CBIPbE, HCXOHBIC MATECPHUAIIBI
IUIs1 OOpabOTKH CHIPHS,
MPUTOTOBJICHUS
noy¢$abpHKaToB B
COOTBETCTBHH C HHCTPYKIUSMH
U periaMeHTaMHu.

P9 Tema9.1.1.-9.1.5

VYeTHBI onpoc
Buinonnenue mecma
IIpakTrHueckue u
nmabopaTopHbIe pabOThI
Pemenne TMnoBbIX 3a1a4

IIK 1.2. Ocy1iecTBiaTh
00paboTKy, OJATOTOBKY
OBOIIIEH, TPUOOB, PHIOKI,
HEPHIOHOTO BOJHOTO CHIPHS,
MsiCa, TOMAITHEeH MITUIIBI, TH9H,
KpOIHKA.

P9.Tema 9.1.2. .-9.1.5

OpOHTaIBHBIA 0IIPOC
IIpakTnueckue u
nabopaTopHbie PabOTHI
Pewenue mpaktuko-
OPHUCHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHUI Ha
pacyeT KOHLEHTpauu
3arps3HSIOLIMX BELIECTB U UX
CPaBHEHUE C MpeieIbHO
JOIYCTUMBIMH
koHneHTparusamu (IT1K).

IIK 2.1. IloaroraBnuBaTh
pabouee MecTo, 000PYI0BaHUE,
CBIpBe, HNCXOIHBIC MaTepI/IaJ'IBI
JUTS IPUTOTOBJICHUS TOPSIYMX
OJr0 /1, KyJTUHAPHBIX H3ACIUN,
3aKyCOK pa3HOOOpPa3HOro
ACCOPTUMEHTA B COOTBETCTBHUHU
C UHCTPYKIMSAMH U
peraMeHTaMH.

P9. Tema9.1.1. .-9.1.5

VYerHBIi onpoc
Buvinonnenue mecma
BrInonHeHre THITOBBIX
pacueToB 10 TeMaTHKe
JKCIIEpUMEHTA (BBIXOJ
IPOJIyKTa Peakiuu, Macca
HaBECKH, 00BEM
pacTBOpHUTETS).

[IK 2.2. Ocy1iecTBiATh
MIPUTOTOBJICHHE,
HEIPOIOJDKUTETHHOE XpaHEeHNE
OyJIHOHOB, OTBAPOB

Pa3HOO0OPa3HOr0 aCCOPTUMEHTA.

P 8. Tema 8.1.

VYeTHBI onpoc
Xumuyeckuii ouxmanm
Keiic — 3aganue

Pemenue pacueTHbIX 3a1a4
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IIK 3.1. IlogroraBnuBats
pabouee MecTo, 000pyIOBaHHE,
CBIPBE, UCXOHBIC MaTCPHAIIBI
JUTS IPUTOTOBJICHUS XOJIOHBIX
Ouro 1, KyTUHAPHBIX M3/IEITHH,
3aKYCOK B COOTBETCTBUHU C
WHCTPYKITUSIMH H
perIamMeHTaMu.

IIK 3.2. OcymecTBasaTh
MIPUTOTOBJICHUE,
HENPOJIOJDKUTEIILHOE XPaHCHHE
XOJIOJTHBIX COYCOB, 3aIIPABOK
Ppa3Ho00pa3HOro aCCOPTUMEHTA.
[IK 4.1. [ToaroraBiauBaTh
pabouee mecTo, 000pyIOBaHHE,
CBIPBE, UCXOHBIE MaTEPHAIIBI
JUTSI IPUTOTOBJICHUS XOJIOHBIX
Y TOPSIYUX CIATKAX OO,
JIECEPTOB, HAITUTKOB
Pa3HO00Pa3HOTo aCCOPTUMEHTA
B COOTBETCTBHH C
WHCTPYKITUSIMH H
periaMeHTaMu.

[IK 4.2. OcymiecTBIaTh
MIPUTOTOBJICHNE, TBOPUECKOE

o opMIIEHHE U TTOATOTOBKY K
pealin3anny XOJOIHBIX CIAIKUX
Ouro1, ecepToB
Pa3HO00Pa3HOTO ACCOPTUMEHTA
IIK 5.1. IloaroraBnuBaTh
pabouee MECTO KOHJIUTEPA,
o0opynoBaHUe, UHBEHTAPh,
KOHJIMTEPCKOE ChIPhE,
HCXOJTHBIC MaTepuaisl K pabore
B COOTBETCTBHH C
WHCTPYKITUSAMH H
perjiaMeHTaMu.

IIK 5.2. OcymiecTBiaTh
MIPUTOTOBJICHNE U TIOJATOTOBKY K
MCIOJIb30BaHUIO OTACIOYHBIX
oy paOpuKaToB ajis
XJI€000yTOUHBIX, MYYHBIX
KOHJAUTEPCKUX U3

P9. Tems 9.1.1,9.1.2,9.1.3,
9.1.4,9.1.5.

VYcrHBIi onpoc

Buinonnenue mecma
Xumuyeckuti Oukmanm
CocraBneHue ypaBHEHHI
XUMUYECKUX PEAKIUi,
WILTIOCTPUPYIOLITUX
MIPOLIECCHI, IPOUCXOAIINE
IIpH YCTPAHEHHUH KECTKOCTH.
Ipaxmuueckue u
nabopamopuwsie pabomol
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6. JUCT U3SMEHEHU 1 JIONMMOJHEHWI, BHECEHHBIX B PABOUYYIO ITIPOTPAMMY

Jarta u Ne
Jara Ho Hocue Jara u Ne MPOTOKOIa
No myHkTa BHECCHUS BHECCHHS . MIPOTOKOJIA pPacCMOTpPEHHUS
Ne o . . U3MCHEHUH
i paboueii M3MEHCHHI W3MEHEHHH | paccMOTpPEHUsI | METOAMYECKUM
MporpamMMBbl | U u . | muKIIOBOM coBeToM/
. . | momomnenwmit N
JIOTIONTHEHUH | MOTIOTHEHWH KOMHCCHEH ITeIar OrHIeCKIM
COBETOM
1
2
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