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IosicHuTeLHAA 3aMUCKA
IIporpamma o6111€00pa3oBaTEIbHON AUCIUILUIUHBI «XHMHUs» pa3paboTaHa Ha OCHOBE:

e (enepanpbHOrO TrOCYJapCTBEHHOI'O O0pa30BATENFHOTO CTaHAApTa CPEIHEro OOIIero
oOpa3oBanus (yTBepKIEHHBIA mpukazom MuHoOpa3oBanus W Hayku P® ot 17.05. 2012 r. Ne 413 ¢
M3MEHEHHUSIMH U nonotHeHussmMu 12.08.2022r.);

e TIPUMEPHON OCHOBHOW 00pa3oBaTEIBHOM IMPOTpaMMBI CPEOHETO OOINero oOpa3oBaHUS
(manee — IIOOIT COO);

e (emepalbHOTO  TOCYJApCTBEHHOTO  OOpa30BaTENBHOTO  CTaHAApTa  CpPEIHEro
npodeccuonansHOTo 06pazoanus (manee — GI'OC CIIO) 43.01.09 «IloBap-Konmurepy»

e TMPUMEPHOIN pabodyeil MporpaMMbl OO0IIEOOPA30BATENBHON JUCIUTUIMHBI « XUMHESD (IS
poheCCHOHANBHBIX 00pPa30BaTEIbHBIX OPraHU3AIINN );

e yuebOHOro iana o crnenuanbHoctd 43.01.09 «IloBap-Konautepy» Ton-50;

e MCTOAMYCCKUMH MaTepHajiaMH I0 O00S3aTENIbHOW 00IIe00pa30BaTeIbHON UCIUILTUHE
«XUMUAY;

IIporpamma 00mieoOpa3oBaTEeILHON MUCIAIUIMHBI «XHUMHS» pa3padoTaHa B COOTBETCTBHU C
Konnenmueir mnpenogaBanus 00MIe00pa3oBaTENbHBIX TUCHHUIUIMH C yYE€TOM TNPOQecCHOHATEHON
HAMpaBJIEHHOCTH TMPOrpaMM CpenHero NpodeccHoHaTbHOTO 00pa3oBaHUs, pealu3yeMblx Ha 0Oase
OCHOBHOTO 00mIero o0Opa3oBaHWs, YTBEP)KIEHHOW paclopsbkeHHeM MUHHCTEPCTBA MPOCBEIIECHUS
Poccwuiickoit @enepanun ot 30.04.2021 Ne P-98, Ha ocHOoBaHnu muchMa JlenmapramenTa rocyapCcTBEeHHOU
MOJIMTUKU B cdepe cpeaHero mnpodeccuoHaIbHOro 00pa3oBaHMs M MPO(ECCHOHATBHOIO OO0yUYeHHS
MunucrepctBa mpocsemieHuss Poccuiickoit @enepanmu ot 30.08.2021 Ne 05-1136 «O HampaBieHHH
METOIUK TIPEIIOIaBaHuUsD).

Conepxanue paboueii mporpamMmbl Mo 00IE00Pa30BaTENBHON AUCIUIUIMHE «XUMUS»» pa3pa0d0TaHO C
ya€ToM: CHHXpoHU3auu oOpa3zoBarenbHBIX pe3ynbTaToB @I'OC COO (JIUYHOCTHBIX, MPEAMETHBIX,
metanpeametHsix) u @I'OC CIIO (OK, IIK) ¢ yuetom npodeccrnoHanmnzamm.

CopmepxkaHne TMpoOrpaMMbl  OOIIEOOpa30BaTENFHOW  NUCHUIUIMHBI — HAMPaBJICHO Ha
JOCTIDKEHHE CIIEAYIOIIUX TeTIel U 3a1ad.

Mean: ®opMHUpOBaAHUE Y CTYJICHTOB NPEACTABICHUS 0 XUMHUYECKON COCTABIISIIONICH €CTECTBEHHO-HAYYHOMN
KapTUHBl MHpa KaK OCHOBHI TNPHUHITHA DPEUICHWA B J>KU3HEHHBIX M MPOWU3BOACTBEHHBIX CHUTYAIlHX,
OTBETCTBEHHOTI'O IOBEICHUS B IPUPOJHON CpEIE.

3apaum IMCUMIIMHBI:

c(hopMHpOBaTH TOHUMaHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX MTPOIIECCOB U SIBIICHUH B
OKpYKaroIei cpezie, IEIOCTHON HaydHOW KapTHHBI MUPA, B3aUMOCBS3H U B3aNMO3aBUCUMOCTH
C€CTCCTBCHHBIX HAYK;

pa3BUTh YMEHUS COCTABIATH ()OPMYJIBI HEOPTAHUYECKUX M OPTaHUYECKUX BEIECTB, YPAaBHEHUS
XUMHYECKHUX PeaKInii, O0BSCHATh HX CMBICI, HHTEPIPETUPOBATH PE3YIbTAThl XUMHUIECKIX
JKCIICPUMEHTOB,

C(l)OpMI/IpOBaTB HaBbIKHU IIPOBCACHUA HpOCTeﬁIHHX XUMHUYCCKUX SKCIICPUMEHTAIbHBIX I/ICCHCI[OBaHI/Iﬁ C
COOJIFOIeHEM TIPaBHII 0€30MMacCHOTO 0OpAIIeHHs C BEIECTBAMH 1 JIA0OPATOPHBIM 000PYA0BaHUEM;
Ppa3BUTh YMCHHA UCIIOJIB30BaATh I/IH(l)OpMa]_[I/IIO XUMHUYCCKOIr'0 XapaKTepa u3 pa3jiMdHbIX UCTOYHUKOB;
c(hopMHUPOBaTh YMEHHS MPOTHO3UPOBATH MMOCIEACTBHUS CBOCH JIEATCIILHOCTA U XUMHUUECKHUX MPUPOJIHBIX,
OBITOBBIX U TIPOM3BOJICTBEHHBIX MPOIIECCOB;

c(hopMHpOBaTh TOHUMaHKE 3HAYMMOCTH JTOCTIKEHHUI XHMUYECKOW HAYKH U TEXHOIIOTUH JIJISl pA3BUTHUS
COILMAJILHON U MPOU3BOJICTBEHHOM cep.

1. OBIIASLI XAPAKTEPUCTUKA PABOYEN TPOT'PAMMBI OBIIIEOBPA30OBATEJIBHOM
JUCTIUITJINHBI

1.MecTo 0011€00pa3oBaTe/LHON AMCHUIIHHE B CTPYKTYPe OCHOBHOI 00pa3oBaTe/bLHOM
NpOrpaMMbl:

Oo0meobpazoBaTeNbHas IUCIMIUTHHA «XUAMUSD SIBISIETCsl 00s3aTelIbHON YacThio 00111e00pa30BaTeIbHOTO
[IMKJIa OCHOBHOW 0Opa3oBareibHOU mporpammsel B cootBercTBud ¢ ®I'OC no cnermansHoctu 43.01.09
«IToBap-Konaurep» ;

1.2. Ilnannpyemsblie pe3yJbTATHI OCBOCHHUS IMCIUTIMHBI:



Conepxanne 00IIE00pa30BaTEIFHON JTUCITUIUIMHBI «XUMUD) (0a30BBI  ypOBEHL) HAIPaBICHO Ha
JOCTIPKEHUE JIMYHOCTHBIX, METAlpeIMETHhIX U IpenMeTHhIX (nanee — IIp) pesynbraToB 00yueHH,
pernmamentupoBanablx I'OC COO u ¢ yyerom ¢enepanbHOH OCHOBHOW pabodell MporpamMMoi Mo
«XuMHS.

JIM4HOCTHBIE pe3y/IbTaThl OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl 00YUAIOIIMMUCS JOIKHBI
OTpakaTh FOTOBHOCTh M CIIOCOOHOCTh 00Y4aIOIIMXCS PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH
MO3ULMEH JHUYHOCTH, CHUCTEMOH LIEHHOCTHBIX OpPWEHTAIMH, TMO3UTHUBHBIX BHYTPEHHHX YOEXKIICHHI,
COOTBETCTBYIOIIMX TPAAULIMOHHBIM LEHHOCTSAM POCCHUICKOTO OOIIECTBA, PACIIMPEHHUE )KU3HEHHOTO OIIbITa
U OIBITA AEATEIILHOCTH B IPOLIECCE PEAIN3al[d OCHOBHBIX HAlPaBJICHUH BOCIIUTATENILHON €S TEIbHOCTH,
B TOM YHCJIE B YaCTH:

rPa:kKAaHCKOr0 BOCIUTAHUS:

c(OpPMHUPOBAHHOCTh T'PAXKAAHCKONH MO3MLUHM OOYYaIOLIErocsi KaK aKTHBHOTO M OTBETCTBEHHOI'O WIEHA
poccuiickoro o0I1ecTBa;

0CO3HAaHKE CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOTOPSIKA;
NPUHAITHE TPAIULMOHHBIX HAIIMOHAJIBHBIX, OOLIEUEIIOBEYECKUX I'YMAHUCTHUYECKHX U JIEMOKPATHUYECKUX
IICHHOCTEH;

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

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

YMEHHE B3aHMOJCHCTBOBATh C COLMANBHBIMH HMHCTUTYTaMH B COOTBETCTBHU C UX (YHKIUAMH H
Ha3HaYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM JeSATENbHOCTH;

NATPUOTHYECKOr0 BOCIIUTAHMA:

c(OPMHUPOBAHHOCTh POCCHUHCKOM TIpaXIAaHCKOH HAEHTUYHOCTH, MAaTPUOTHU3MA, YBAXKEHUS K CBOEMY
HapoJly, YyBCTBa OTBETCTBEHHOCTH Iepea PonuHoOM, ropanoctu 3a cBoil kpail, cBoro Poauny, cBOM SI3bIK U
KYJIbTYpY, MIPOILIOE U HACTOsIIee MHOTOHAIIMOHAIBHOT0 Hapoia Poccuy;

[IEHHOCTHOE OTHOUIEHHE K IOCYJapCTBEHHBIM CHMBOJAM, UCTOPUYECKOMY W IMPHUPOJHOMY HaCJEIUIO,
NaMsITHUKaM, TpaauuusM HaponoB Poccum, moctmxeHusiM Poccun B Hayke, HCKYCCTBE, CIOPTE,
TEXHOJIOTHSIX U TPY/IE;

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

OCO3HAHUE TyXOBHBIX LIEHHOCTEH POCCUIICKOTO HAapoa,;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO TTOBEJICHUSI;

CHOCOOHOCTH OLICHWBATh CUTYalMI0 U NPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HaHME JIMYHOTO BKJIaJja B IOCTPOCHUE YCTOMYMBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POAUTENAM M (WJIM) APYTUM 4YIEHaM CeMbHU, CO3JaHHIO0 CEMBbU Ha
OCHOBE OCO3HAHHOI'O NMPUHSATHS LIEHHOCTEH CEMEMHOW >KU3HM B COOTBETCTBHM C TPAIULMIMU HApOJOB
Poccuu;

3CTETHYECKOI0 BOCTIMTAHHUS:

3CTETHUYECKOE OTHOLICHHWE K MHPY, BKJIIOYAas 3CTETHKY ObITa, HAYYHOI'O W TEXHMYECKOI'O TBOPYECTBA,
CIOPTAa, Tpy/Aa U OOIIECTBEHHBIX OTHOILIECHHIA;

CIOCOOHOCTh BOCTIPHHUMATH Pa3NIMUHbIE BHJBI UCKYCCTBA, TPAJAUIUA W TBOPUYECTBO CBOETO W JIPYTUX
HapoJ0B, OLUIYIIaTh SMOLIMOHAIIBHOE BO3JEHCTBIE UCKYCCTBA;

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

TOTOBHOCTB K CAMOBBIPQXEHHIO B PAa3HBIX BHJIaX MCKYCCTBA, CTPEMJICHHE MPOSIBIIATH Ka4eCTBA TBOPYECKON
JMYHOCTH;

(¢u3uyeckoro BocnuTaAHUA:

c(OpPMHUPOBAHHOCTH 3JI0OPOBOIO M 0e30MacHOr0 oOpasza KH3HH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY
3/10pOBBIO;

noTpeOHOCTh B (PM3MYECKOM  COBEPLICHCTBOBAHMM,  3aHATHAX  CHOPTUBHO-O3J0POBUTEIBHON
JIESITENIbHOCTHIO;

AKTUBHOE HENPHUITHE BPEIHBIX IPHUBBIYEK M HMHBIX (opM NpHYMHEHUs] BpeAa (QUINUECKOMY H
MICUXUYECKOMY 370POBBIO;

TPYAOBOr0 BOCUTAHMSA:



TOTOBHOCTH K TPYAY, OCO3HAHHE IICHHOCTH MacTepPCTBa, TPYAOIO0HE;
TOTOBHOCThH K aKTHBHOM JICATEILHOCTH TEXHOJIOTHUECKONW U COIIMATBHONW HAIPaBICHHOCTH, CIIOCOOHOCTh
WHUIMHPOBATH, TUIAHUPOBATH U CAMOCTOSTEIBHO BHIMOJIHATH TAKYIO JIEATEIIEHOCTD;
UHTEpEC K Pa3NWYHbIM cepam npodeccCHoHaTbHON AEATENhHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOD OynmyIei nmpodeccuu u pearTn30BbIBaTh COOCTBEHHBIE JKNU3HEHHBIE TUTAHBL,
TOTOBHOCTB M CIIOCOOHOCTB K 00pa30BaHMIO M CAMOOOPA30BAHMIO Ha MPOTSHKCHHUH BCEH JKM3HM;
IKOJIOTHYECKOT0 BOCTIMTAHUSA:
c(OPMHUPOBAHHOCTh 3KOJOTUYECKOW KYJIbTYphl, MOHAMAHWE BIUSHHUS COIMAIBHO-)KOHOMHUYCCKHX
MPOIIECCOB HA COCTOSIHAE TPUPOJHOW H COIMATBHOW Cpellbl, OCO3HAHHE TIIIOOATLHOTO XapakTepa
JKOJIOTHYECKUX MTPOOIIEM;
TUTAHUPOBAHUE M OCYIICCTBICHHE ACUCTBUIN B OKPYXKAIOIICH CpeJic HA OCHOBE 3HAHUS IIEJICH YCTOHYUBOTO
Pa3BUTHUS YEIOBEUECTBA;
AaKTUBHOE HEMPHUATHE ICHCTBUM, TPUHOCIIUX BPE OKPYKAIOIICH Cpeie;
YMCHHE MTPOTHO3UPOBATH HEOJIArOMPHUSTHEIC KOJIOTHUSCKUE TIOCICICTBUS MPSIIPUHUMACMBIX JICHCTBHIA,
NPEJI0TBPAIIATh HX;
pacuIpeHre OnbITa JAeSITETHHOCTH YKOIOTHUECKON HAMIPaBICHHOCTH;
MEHHOCTH HAYYHOI'0 NMO3HAHUS:
c(hOpMHUPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY YPOBHIO Pa3BHTHS HAYKU U
OOIIIECTBCHHOW MPAaKTUKH, OCHOBAHHOTO HA JUANIOTE KYJIbTYP, CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO
MECTa B MOJIUKYJIBTYPHOM MHUPE;
COBCPUHICHCTBOBAHUC SI3BIKOBOM M YUTATEIbCKON KYJBbTYPhI KaK CpEACTBa B3aPIMOIleI7[CTBH§I MCKAY JIIOAbMHA
Y TMIO3HAHUS MUPA;
OCO3HAHWUE IICHHOCTHM HAyYHOM JIEATCIIBHOCTH, TOTOBHOCTh OCYINECTBJIATH IPOCKTHYIO U
HCCICTOBATCILCKYIO JCATCIIbHOCTh MHAUBUAYAJIIBHO U B I'PYIIIC.
MeTtanpeaMeTHbIe Pe3yJibTATbI OCBOCHHS OCHOBHOM 00pa30BaTeIbHON MPOTPAMMBI JIOJIKHBI OTPAKATh:
OBJajicHUe YHUBEPCATbHBIMU YYCOHBIMY MO3HABATESILHBIMY JICHCTBUSIMH:
a) 0a30BbIC JIOTMYECKUEC JICHCTBHSL:
CaMOCTOSTEILHO (hOPMYJIUPOBAThH M aKTYAJIM3UPOBATH POOJIEMY, paCCMaTPUBATh €€ BCECTOPOHHE;
YCTaHABIUBATh CYIICCTBCHHBIM MPU3HAK WK OCHOBAHUS JUTS CPAaBHEHMS, KiTacCU(DUKAIUK U 0000IICHNS;
OTIPEACIATH LIEH IEATSIILHOCTH, 3a/1aBaTh NapaMeTPhl U KPUTCPUU HX TOCTHKCHUS,
BBIABJIATH 3aKOHOMCPHOCTU U MPOTUBOPEUMA B paCCMAaTPUBACMBIX SBJICHUAX
BHOCHUTbh KOPPEKTHBBI B JICATEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB IIENIAM, OIICHUBATH PUCKU
MOCJEACTBUN NEATSIBHOCTH;
Ppa3BuUBaTh KPCATUBHOC MBIIIJICHUC ITPU PEIICHUHN ) KU3HCHHBIX HpO6JIeM;
0) 0a30BBIE UCCIENOBATENLCKHAE IEHCTBUSL:
BJIaJICTh HABBIKAMH YUEOHO-HUCCIICIOBATENBCKON M TMPOEKTHOW JESITEIbHOCTH, HABBIKAMH pa3perIeHUsI
pooJieM;
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB PEIICHHs MPaKTHUECKUX 3ajad,
MPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;
OBJIaACHUEC BUJaMH1 ACATCIILHOCTH 110 IMMOJYUYCHHWIO HOBOT'O 3HAHUA, €0 UHTEPIIPETAILIUU, HpeO6pa3OBaHI/I}O
1 IMPUMEHCHUIO B PA3JIMYHBIX y‘-Ie6HBIX CUTyalusx, B TOM 4YHCJIC IIPpU CO3AaHUU yqe6Hbe U COIUAJIBHBIX
MPOCKTOB;
(dbopMHpOBaHHE HAYYHOTO THUTIA MBIIIJICHUS, BIIaJICHUE HAYYHOH TEPMHUHOJIOTUEH, KITFOYSBBIMH TTOHSITUIMH
U METOJaMM;
CTaBUTh U (HOPMYJIMPOBaTh COOCTBEHHBIC 3a/ayll B 00pa30BATENBHOW NEATENILHOCTH W JKU3HEHHBIX
CUTYaIusX;
BBIABJIATE IPUYUHHO-CJICACTBEHHBIC CBA3H U aKTyaJIM3UPOBAThH 3aJlavy, BbIABUI'aTh T'HIIOTE3Y €€ PCUICHU,
HaXOoAWUTb apryMmMeHTBhI JIA J0Ka3aTCJIbCTBA CBOHUX yTBep)KHeHHﬁ, 3aaaBaTb IMapaMeTpbl U KPUTCPUH
pelIeHus;
AHAJIM3UPOBATL TIIOJIYYCHHBIE B XOJA€ PCIICHHUA 3aJadyu pe3yJIbTaTbl, KPHUTUYCCKHM OLCHUBATH UX
JOCTOBEPHOCTD, IPOTHO3MPOBATH U3MCHCHUC B HOBBIX YCIIOBUSX,
JIaBaTh OIEHKY HOBBIM CHUTYAIIUsIM, OIICHUBATh TIPUOOPETCHHBIN OTIBIT;
pa3pabaThiBaTh IUIAH pENICHUsS NPOOJEMBI C YYETOM aHAM3a WMEIOIIMXCS MaTepHadbHBIX U
HEMAaTEpHUaIbHBIX PECYPCOB;
OCYIIECTBJIATH lIEICHANIPABICHHBIN MOMCK ITEPEHOCA CPECTB U CIIOCO00B IEHCTBHUS B PO ECCHOHAIBHYIO
cpeny;
YMETh NEPEHOCUTH 3HAHUSA B ITO3HABATCIIbHYIO U IIPAKTUYCCKYIO O6J'IaCTI/I KHU3HCACATCIPHOCTH,
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YMETh MHTETPHUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00J1acTei;

BBIJIBUTATh HOBBIC HJICH, ITPEJIaraTh OPUTHHAIBHBIC IOAXOABI U PEIICHUS;

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

B) paboTa ¢ mHGOpMAaIInei:

BJIQICTh HABBHIKAMH TONy4YeHHWS WH(QOPMAIMA W3 WCTOYHWKOB PAa3HBIX THIIOB, CAMOCTOATEIHHO
OCYIIECTBISTH MOWCK, aHAJN3, CHCTEMATH3AINIO U WHTEPIPETAlni0 MHPOPMALINN Pa3INIHBIX BHIOB U
(dhopM npecTaBICHYS,

CO3/aBaTh TEKCTHI B PA3MYHBIX (opMaTax C y4eTOM Ha3zHaueHUs MHPOpPMAINH U IeNIeBOI ayAnTOpHUH,
BEIOHpas ONTHMAaNBHYIO (HOPMY MPEICTABICHHUS U BU3yalIN3alliH;

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

WCIIONB30BaTh CPEACTBAa WH(GOPMAIMOHHBIX W KOMMYHHKAI[MOHHBIX TEXHOJOTHH B PEIICHUH
KOTHUTHUBHBIX, KOMMYHHKATUBHBIX ¥ OpraHU3aIllMOHHBIX 33]1a4 C COOJI0CHIEM TPEeOOBaHUI SPrOHOMUKH,
TEXHUKH O€30MacHOCTH, THTUCHBI, PECypcOCOCpeKEeHHS, NPAaBOBBIX W 3TUYECKHMX HOPM, HOPM
HH()OPMAITMOHHON 0€30TTaCHOCTH;

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

a) obreHue:

OCYIIECTBIISITH KOMMYHHKAIIMH BO BCeX cepax KU3HU;

pacro3HaBaTh HeBepOalbHBIE CPECTBA OOIECHUS, TOHUMATh 3HAYCHUE COIMAIbHBIX 3HAKOB, PACIIO3HABATh
MPENOCHUIKH KOHQIMKTHBIX CUTYAIlUi U CMATYATh KOH(DIUKTHL;

BJIQ/IETh PA3IUIHBIME CITIOCOOaMU OOIICHUS U B3aUMO/ICHCTBHS,

apryMEHTUPOBAaHHO BECTH JIUAJIOT, YMETh CMATYaTh KOH(QIMKTHBIC CUTYAIlUH;

Pa3BEepHYTO U JIOTUYHO U3J1araTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPE/CTB;

0) coBMeCTHAS NeATEIbHOCTD:

MMOHUMATH M UCITOJIb30BaTh MPEUMYIIIECTBA KOMaH/IHON U MHANBHUYaIbHON pabOTHI,

BBIOMpAaTh TEMATHKY M METOJIbI COBMECTHBIX JCUCTBUH C y4eTOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)KI0T0 YJICHa KOJIJIEKTUBA;

MPUHAMATH TEIA COBMECTHOM NEATEIhHOCTH, OPTaHW30BBIBATH M KOOPAMHHUPOBATH IEHCTBHA IO €
JIOCTHKCHHIO: COCTABJIATh IUIAH JSHCTBHIA, pacpeAesIsiTh POJIH C yYeTOM MHEHUH YYaCTHUKOB, O0CYX/IaTh
pe3yIbTaThl COBMECTHOM: PabOTHI,

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

npejyiaraTh HOBBIC MPOEKTHI, OLICHUBATh HJCH C TMO3MWIIMA HOBH3HBI, OPUTMHAJIBHOCTH, MPAKTUYECKON
3HAYMMOCTH;

KOOPJWMHHUPOBATH W BBITIONHATH Pa0OTy B YCIOBHSX PEAbHOTO, BHPTYaIbHOTO W KOMOMHHPOBAHHOTO
B3aUMOJICUCTBHUS;

OCYIIECTBJISATH MIO3UTUBHOE CTPATEIMUECKOE MOBEACHUE B PA3IMYHBIX CUTYAIIUSX, MPOSIBIISATH TBOPUECTBO
1 BOOOpakeHne, ObITh NHUITMATHBHBIM.

OBlajicHre YHUBEPCATbHBIMH PETYISTUBHBIMH JIEHCTBHIMHU:

a) caMOOpPraHU3aIHS:

CaMOCTOSITENTLHO OCYIIECTBIIATh TO3HABATEIHHYIO JAESTEIbHOCTh, BBISBIATH MPOOJIEMBI, CTaBHTH U
(hopMynupoBaTH COOCTBEHHBIE 33]]a49X B 00Pa30BaTENBHOM JIEATEIILHOCTH U JKU3HEHHBIX CUTYAIIHAX;
CaMOCTOSITEJILHO COCTaBJIATh IJIaH PEIICHUs MPOOJIEMbl C YYETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MpeAnOYTeHUIH;

JIaBaTh OIEHKY HOBBIM CUTYAaIIHsIM;

pacIIupsITh PAMKH Y4€0HOro IpeIMeTa Ha OCHOBE JIMUHBIX HPEANOYTCHHUH;

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

OIICHUBATh IPUOOPETCHHBII OTIBIT;

croco0cTBOBaTh (DOPMUPOBAHUIO M TMPOSIBIICHUIO IIMPOKOW 3PYIUIMM B pa3HbIX 00J1acTIX 3HAHUH,
MTOCTOSTHHO TIOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD;

0) CaMOKOHTPOJIb:

JIaBaTh OIICHKY HOBBIM CHTYaI[USM, BHOCHTH KOPPEKTHBHI B JESATEIHHOCTh, OIICHUBATh COOTBETCTBHE
PE3YIBTATOB IIETISIM;

BJIaJeTh HaBbIKAMU II03HABAaTEIbHOH peduIeKCMM KakK OCO3HAaHUS COBEPIIACMBIX JCHCTBHHA U
MBICITUTENLHBIX TPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHH;

MCIOJIb30BaTh MPUEMbI pe(ICKCHH [T OLICHKH CUTYaIliH, BHIOOpPAa BEPHOI'O PEIICHHMS,
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YMETh OLCHHUBATh PUCKU U CBOCBPEMECHHO IIPUHUMATH PEUHICHUS 110 UX CHUXKCHHIO,

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

CaMOCO3HaHHs1, BKIHOYAOICTO CIIOCOOHOCTL TMOHHMATL CBOE OMOIMOHAJIBHOC COCTOSAHHUEC, BUICTH
HaIlpaBJICHUA Pa3BUTHA COOCTBEHHOM SMOIIMOHAILHOM C(I)Cpbl, OBITH YBCPCHHBLIM B 0666;
CaMOpEryJIMpoOBaHus, BKIIIOYAIOWIETO CAMOKOHTPOJIb, YMCHUE INPUHUMATL OTBETCTBECHHOCTH 3a CBOC
IIOBCICHHUC, CITOCOOHOCTh AnarnTUpPOBATECA K SOMOIMOHAJIbHBIM U3MCHECHUAM U IIPOABJIATH FI/I6KOCTL, OBITH

OTKPBITBEIM HOBOMY,

BHYTPEHHEW MOTHBAIlMM, BKIIOYAIOMIEH CTpeMIJIEHHEe K JOCTIDKEHWIO IIeTH W YCIeXy, ONTHMH3M,
WHUIIMATUBHOCTh, YMEHNE IEHCTBOBATH, HCXO/A U3 CBOMX BO3MOYKHOCTEH;

SMIIATHH, BKITIOYAIOIIEeH CIOCOOHOCTh TOHUMATh 3MOIIMOHAIIEHOE COCTOSIHUE JIPYTHX, YYUTHIBATH €r0 NPU
OCYIIECTBICHHH KOMMYHHUKAIIUHU, CIIOCOOHOCTh K COYYBCTBHUIO U CONICPEIKUBAHUIO;

COIMAJFHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BHICTpAaWBaTh OTHOMICHHS C JPYTUMH ITIOJBMH,
3a00TUTKCS, POSIBIIATH MHTEPEC U Pa3peIiaTh KOHPIUKTEHI;
I') OPUHATHE ce0sl U IPYTUX JIFOAEH:

IPUHUMATh ce0sl, TOHUMasi CBOU HEJOCTATKU U JOCTOMHCTBA,;
MIPUHAMATh MOTHUBBI U apTYMEHTBI APYTUX JIOAEH IIPH aHAIIN3€E PE3yNbTAaTOB IEATEIBHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX JIOAEH Ha OIMOKH;
pasBUBATh CIIOCOOHOCTH IOHUMATh MU C IMO3ULMU APYTOT0 YeJIOBEKa.

Koa n HaumeHoBaHHe
(popmupyembix
KOMIIeTeHIIU I

Ilnanupyemble pe3yJbTaTbl 0CBOCHHS AUCHUIIMHBI

Oo6mmue

JlucunIuiMHapHblie (mpeaMeTHbie)

OK 01. Beibupats
CIIOCOOBI pEelICHHUs 3aj1a4
npoheCCUOHATBHOMN
JIeSITETIbHOCTH,
MPUMEHHUTENHLHO K
Ppa3JIn4YHbIM KOHTCKCTaM.

B yacT TPy10BOr0 BOCIIUTAHHS:

- TOTOBHOCTbH K TPy, OCO3HAaHUE
IIEHHOCTU MacTEPCTBa, TPYIOJIIO0HE;

- TOTOBHOCTH K aKTUBHON JACATCIIBHOCTHU
TEXHOJOTUYECKON U COLIUATIbHOMN
HanpaBJIEHHOCTH, CIIOCOOHOCTh
WHHUOWUPOBATH, IIJIAHUPOBATE U
CaMOCTOSITEIIHLHO BBITIONHSATh TAKYHO
JICATESIILHOCTD,

- HHTEPEeC K Pa3InYHBIM chepam
npodeCCHOHANBEHON IeATELHOCTH,
OB1aieHHEe YHUBEPCAIbHBIMHU
Y4eOHBIMH IM03HABATEILHBIMH
JeHCTBUSIMHU:

a) 0a30Bble JJOrHYecKHUe JeliCTBUA.

- CAaMOCTOSITETILHO (POPMYITUPOBATH U
aKTyaJIu3upOBaTh MpodIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIMBATh CYIIIECTBCHHBIN
IMPU3HaK UJIW OCHOBaHHUA JJ1d CPAaBHCHU,
KJIACCU(UKAINK U 0000IICHNUS;

- OTIPEICIIATH 1SN ICATEIBHOCTH,
3a7aBaTh IAPaMETPbI U KPUTEPUU UX
JOCTHXKEHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B PACCMATPUBACMBIX
SIBJICHUAX

- BHOCHUTh KOPPEKTHBBI B JICATEIILHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIHTATOB

- BJIaJECTh CUCTEMON XUMHYECKUX
3HAHUM, KOTOPAasi BKIIOYAET:
OCHOBOIIOJIArarofe MoHITUs
(XUMHUYECKHI 3JIEMEHT, aTOM,
AJIEKTPOHHAST 000JI0YKa aTOMa, S-, P-,
d-a7eKTpOHHBIE OpOHUTATN ATOMOB,
WOH, MOJIEKYJIa, BAJIEHTHOCTD,
3JIEKTPOOTPULIATEIBHOCTD, CTETIEHb
OKHCIICHHS, XAMUYECKasi CBSI3b, MOJIb,
MOJIIpHasi Macca, MOJIIPHBIN 00beM,
YIJIEPOIHBII CKeneT, QyHKIHOHATIbHAS
rpyIna, pagiKai, H30MepHs,
M30MEpBbl, FOMOJIOTUYECKUH PsIIL,
TOMOJIOTH, YTJIEBOJIOPO/IbI, KHCIOPO/I-
U a30TCOAEPIKaIINE COeITMHEHUS,
OMOJIOTUYECKU aKTHBHBIE BENICCTBA
(yrneBopl, KUpkI, OeTKN), MOHOMED,
MOJIMMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHN,
KpHUCTaITMYecKast peleTka, THIIbI
XMMUYECKUX PeaKkluil (OKHCIUTEIBHO-
BOCCTaHOBHUTEJIbHBIE, IK30- U
9HIOTEPMUYECKHE, PEAKIINA HOHHOTO
oOMeHa), pacTBOP, IEKTPOIHTHI,
HEBJIEKTPOJIUTHI, HJIEKTPOIUTHUECKAS
JUCCOIMALNS, OKHCIIUTED,
BOCCTaHOBHUTEIb, CKOPOCTh
XMMUYECKOH peaklnu, XHMHUECKOe
paBHOBECHE), TEOPUU 1 3aKOHBI

OuncumnnanHapHble (NpeamMeTHble) pe3ynbTaTbl YKa3blBAKOTCA B COOTBETCTBUM C X NONHbIM NepevyHem Bo PFOC COO
o1 17.05.2012r. Ne 413 (B nocneaHel peaakunm ot 12.08.2022)
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LEJISIM, OLICHUBATh PUCKH MOCJIEICTBUIMA
JIeSITENIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIICHUE TTPU
peIICHUH KU3HEHHBIX Ipo0IeM

0) 0a30BbIe HCCIET0BATEIbLCKHE
AeiicTBUA:

- BJIQJICTh HAaBBIKAMH yUEOHO-
HCCIIEN0BATEIBCKON U IIPOEKTHOM
JIeSITEIbHOCTH, HAaBBIKAMU pa3perieHus
pooIem;

- BBIABIIATH IPUYMHHO-CJICICTBCHHBIC
CBSI3U U aKTyaJIM3UPOBATh 3aJayy,
BBIJIBUTaTh TUIIOTE3Y €€ PELICHMUS,
HaXOJIUTh apTyMEHTHI JIst
JIOKa3aTelbCTBAa CBOUX YTBEPXKICHUH,
3aJ1aBaTh MapamMeTpbl U KPUTEPUHN
peIIeHUS;

- AHAJIM3UPOBATDH IMOJTYUCHHBIC B XO/I€
pelnieHus 3aJa4u pe3ynbTaThl,
KPUTUYECKU OLICHUBATh UX
JIOCTOBEPHOCTH, POTHO3UPOBATH
W3MEHEHHUE B HOBBIX YCJIOBUSIX;

- YMETh NIEPEHOCUTD 3HAHUS B
TMMO3HABATCIIbHYIO U IPAKTUYCCKYIO
00J1aCTH KU3HEACATCIHBHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3
Pa3HBIX IPEAMETHBIX 00JIacTeH;

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

(Teopusi XUMUYIECKOTO CTPOCHUS
OpraHu4ecKux BeiecTB A.M.
Bytnepoga, Teopus
IEKTPOTUTHUECKON JUCCOLUALINH,
nepuoauyeckuii 3akoH J[. 1.
MeHeneeBa, 3aKOH COXPAHEHHUS
MAacChI), 3AKOHOMEPHOCTH,
CHMBOJIMYECKUH SI3BIK XUMUH,
(hakTOIOTHYECKIE CBEICHHSI O
CBOICTBax, COCTaBe, OJYyYCHUU U
0e301acHOM UCTIOJIb30BaHUU
BAKHEHUIINX HEOPTaHUYECKUX U
OpraHMYECKUX BEIIECTB B OBITY U
MPaKTUYECKOMN AEITEIbHOCTH
YeJI0BEKa;

- YMETh BBISBJISITh XapaKTEPHBIC
MPU3HAKHU U B3aUMOCBSI3h H3yUCHHBIX
MOHATUH, IPUMEHSATH
COOTBETCTBYIOILNE MTOHATHUS IPU
ONUCAHUU CTPOCHUS U CBOWUCTB
HEOPTaHUYECKUX U OPTaHUIECKUX
BELLECTB U UX MPEBPAILCHUA;
BBISIBIISITH B3aUMOCBSI3b XUMUYECKUX
3HAHUU C MOHATUAMU U
MIPEACTABICHUSIMHE JIPYTUX
€CTECTBEHHOHAYUYHBIX [IPEIMETOB;

- YMETb UCIOIH30BaTh HAMMEHOBAHUS
XUMHUYECKHX COeIMHECHUIN
MEKIYHAPOJAHOIO COK3a
TEOPETUUECKON U MIPUKIATHON XUMUU
Y TPUBHAIBHBIC HA3BAHUS BAKHEHIIINX
BelIeCTB (ITHIICH, alleTHIICH,
TIIMIEPHH, PeHo, (hopMabIeru/,
YKCYCHAasl KHCJIOTa, TJIMIIUH, yTapHBINA
ras, yriIeKUCIblil ra3, aMMHaK,
ramieHasi U3BeCTb, HeraleHasi U3BeCTb,
MUTHEBAs COA U IPYTHX), COCTABISATh
(hopMyJIbl HEOPraHUYECKUX U
OpraHUYECKUX BEIIECTB, YPaBHEHUS
XUMHYECKUX PeaKIuii, OOBSICHIATh UX
CMBICT; TIOATBEPIKIATh XapaKTepHbIE
XHUMHUYECKHE CBOVMCTBA BEIIECTB
COOTBETCTBYIOIIMMHU SKCIEPUMEHTAMHU
Y 3aMHCSIMHU YPaBHEHUN XUMHIECKIX
peaKIuii;

- YMETh YCTaHABIIUBATh
MPUHAJIEAKHOCTh U3YYEHHBIX
HEOPTaHWYECKUX ¥ OPTaHUIECKHUX
BEILECTB K OIMpPEAEICHHBIM KJIaccaM U
rpyImnam CoeIMHEHUN,
XapaKTepHU30BaTh UX COCTaB U
BAKHEHIIME CBOMCTBA; ONPEACIIATH
BH/JIbI XUMHUYECKUX CBS3EH
(KoBaJIeHTHAsI, HOHHAS,
METaJIITNYecKast, BOJIOPOIHAS ), TUIIBI
KPUCTAJUIMYECKUX PELIETOK BELIECTB;




KJIacCU(UIMPOBATH XUMUYECKHE
peaxuuuy;

- copMHUPOBATH IIPEICTABICHUS: O
MaTepHaJIbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSIX Y T03HABAEMOCTH
SIBJICHUI IPUPOJBI; O MECTE U
3HAYCHUH XMMHUH B CUCTEME
€CTECTBCHHBIX HAayK U €€ POJIU B
00€CTeYeHn: YCTOMUMBOIO Pa3BUTHS
YeJI0BEYEeCTBA: B PEILICHUU TPO0IIeM
3KOJIOTUYECKOM, SJHEPTETUUECKON U
MUILEBON 0€30IaCHOCTH, B Pa3BUTUU
MEUIHBI, CO3JaHUN HOBBIX
MaTepHajoB, HOBBIX HCTOYHHKOB
SHEPTUH, B 00eCTICUeHUH
panroHaIbHOTO
MPUPOAOTIONB30BAHUS, B
(hopMHPOBaHNH MHUPOBO33PEHUS U
o011elt KyJIbTyphl YEJIOBEKA, a TAKKE
9KOJIOTHYECKH 000CHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U
MPUPOIHON cpere;

- BJIaJETh CUCTEMON XUMHYECKUX
3HAHW, KOTOPAsi BKIIOYAET:
OCHOBOIIOJIATAIOIIUE TOHSTHSI
(I1OTIONTHUTENBHO K CUCTEME ITOHATHUH
0a30BOr0 YPOBHS) - H30TOIIBI,
OCHOBHOE U BO30YK/I€HHOE COCTOSIHHE
aToMma, THOpUAN3aLus aTOMHBIX
opOuTanei, xumuyeckas cBs3b (" " u
""" KpaTHBIE CBSI31), MOJIIPHAS
KOHIIEHTPALHsl, CTPYKTypHast
(dhopmyna, nzomepus (CTPyKTypHas,
reomeTrpudeckas (IUc-TpaHc-
WU30MEpHs), TUTIBI XUMHYECKUX
peakuuii (roMo- U TeTEepOreHHBIE,
oOpaTuMble 1 HEOOpaTUMBbIE),
pacTBOpbI (HCTHHHBIC, TUCTIEPCHBIC
CHUCTEMBI), KPUCTAIIOTUAPATEI,
CTETIEeHb TUCCOLMAIINH, SJIEKTPOIIH3,
KPEKUHT, pU()OPMUHT); TEOPUU H
3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIS)KAIHNE
B OCHOBE TIOHUMAaHUS IPHYMHHOCTH U
CUCTEMHOCTH XHMHUYECKUX SIBIICHUH,
COBpPEMEHHBIE MPEICTABICHHUS O
CTPOEHHUH BELIECTBA HA aTOMHOM,
MOJIEKYJISIPHOM M HaJIMOJICKYJIIPHOM
YPOBHSIX; TIPEJICTABIICHUS O
MEXaHU3Max XUMHYECKUX PEaKLUH,
TEPMOJIMHAMUYECKUX U KHHETHUECKUX
3aKOHOMEPHOCTSIX MX MPOTEKAHHUS, O
XMMHUYECKOM PaBHOBECHUH,
JIUCTIEPCHBIX CUCTEMAX,
(haKTOJIOTUYECKUE CBEJICHHSI O
CBOWCTBAax, COCTaBe, MOJYYCHUH U
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0e301acHOM HCTIOJIb30BaHUU
BaKHEHIIINX HEOPraHUYECKUX U
OpPraHUYECKUX BEIECTB B ObITY U
MPaKTUYECKON AEATETbHOCTH

- copMHPOBATH IIPEICTABICHUS: O
MaTepHaIbHOM E€IUHCTBE MUDA,
3aKOHOMEPHOCTSIX ¥ MO3HABAEMOCTH
SBJICHUH MPUPOJBL; O MECTE U
3HAYEHUH XMMUH B CHCTEME
€CTECTBCHHBIX HAayK U €€ POJIU B
00eCTeYeHNH YCTOMUUBOTO Pa3BUTHS
YeJI0BEYEeCTBA: B PEILICHUU TPO0IIeM
3KOJIOTMYECKOM, SHEPTETUUYECKON 1
MUILIEBON 6€30IacCHOCTH, B pa3BUTHU
MEIUIIHBI, CO3JaHUN HOBBIX
MaTepHajoB, HOBBIX HCTOUHHKOB
SHEPruM, B 00eCIeUeHUU
PaOHAIBHOTOTIPHPOIOTIONH30BAHUS,
B (hOPMHUPOBAHIH MHUPOBO33PEHHUS U
o011elt KyJIbTyphl YEJIOBEKA, a TAKKE
HKOJIOTHYECKH 000CHOBaHHOTO
OTHOIIECHHUS K CBOEMY 3/10POBbBIO U
MPUPOIHON cpere;

- BJIQJIETh CUCTEMOU XUMHUYCCKUX
3HAHU, KOTOPAsi BKIIOYAET:
OCHOBOIIOJIAraroIUe TOHATHS
(IOTIOTHUTENBHO K CUCTEME MTOHATHUIH
0a30BOr0 YPOBHS) - H30TOIIBI,
OCHOBHOE U BO30YAE€HHOE COCTOSIHHE
aToMma, THOpUAN3aLus aTOMHBIX
opburanei, xumuieckas cszb (" " u
" KpaTHBIE CBSI31), MOJIIPHASI
KOHIIEHTPALHsl, CTPYKTypHast
(dopmyina, uzomepus (CTpyKTypHas,
reomeTrpudeckas (IUc-TpaHc-
N30MEpHS), TUIIBI XUMHYECKUX
peakuuii (roMo- U TeTEepOreHHBIE,
o0Opatumble 1 HEOOpaTUMBIE),
pacTBOpHI (ICTUHHBIE, TUCTIEPCHBIE
CHUCTEMBI), KPUCTAJIOTUAPATEI,
CTETEeHb JTIUCCOIMAIIH, IIEKTPOJIH3,
KPEKUHT, pU()OPMUHT); TEOPUU H
3aKOHBI, 3AKOHOMEPHOCTH,
MHUPOBO33PEHUECKIE 3HAHUS, JIS)KAIIHE
B OCHOBE IOHUMAaHUS IPHYMHHOCTH H
CHUCTEMHOCTH XMMHUYECKUX SIBIICHUMH,
COBpPEMEHHBIE MPEICTABICHHUS O
CTPOCHUH BEIIECTBA HA AaTOMHOM,
MOJIEKYJISIPHOM M HaIMOJIEKYJISIPHOM
YPOBHSIX; TIPEJICTABIICHUS O
MeXaHU3Max XUMHYECKHX PEaKInH,
TEPMOJIMHAMUYECKUX U KHHETHUECKUX
3aKOHOMEPHOCTSIX X MPOTEKaHHS, O
XMMHYECKOM PaBHOBECHUH,
JIUCTIEPCHBIX CUCTEMAX,
(akToNIOrNYecKne CBEJCHNUS O
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CBOWCTBAxX, COCTaBE, MOIYYCHUH U
6€301acHOM MCTIOIh30BAHHUN
BOXHEHIINX HEOPTAHUYECKUX U
OpraHUYECKUX BEIIECTB B OBITY U
MPAKTHYECKOH e TeTFHOCTH
YeJoBeKa; 00X HayIHBIX
MPHUHIIUATIAX XUMHYECKOTO
MPOM3BO/ICTBA (Ha IpUMEpE
MIPOM3BOICTBA CEPHOI KHCIIOTHI,
aMMuaKa, MeTaHoJIa, mepepaboTKu
HeTH);

- YMETb MIPOBOJUTH PACUETHI 110
XUMHYECKAM (HopMyIIaM H
YPaBHEHUSM XUMUYECCKUX PEAKIIHI C
WCTIONb30BaHHEM (PH3HMUECKIX
BEITMINH (MacChl, 00beMa Tra3oB,
KOJIMYECTBA BEIIECTBA),
XapaKTepU3YIOIINX BEUIECTBA C
KOJIMYECTBEHHON CTOPOHBI: pacyeThl
0 HAXOXICHUIO0 XUMUYIECKON
(hOpMyIIBI BENIECTBA; PacYeThl MacChI
(oOBeMa, KOJTMYECTBA BEIIECTBA)
MPOYKTa PEAKIINH, €CITA OJHO U3
WCXOJIHBIX BEIIECTB JJAaHO B BUJIC
pacTBopa ¢ OMpEAEICHHON MacCOBOM
JTOJIEH paCTBOPEHHOTO BEIIECTBA HITH
JIaHO B M30BITKE (MMEET PUMECH);
pacdeThl MAaCCOBOH MM 0ObEMHOM
JTOJTM BBIXOJIa TIPOYKTA PEAKIIHH;
pacdeTsI TeruioBoro ¢ dexra
peakiuii, 00beMHBIX OTHOIICHUN
ra3os;

- YMETb BBHISBIATH XapaKTEePHEIE
MPU3HAKU W B3aUMOCBSI3b U3yUCHHBIX
MOHATUH, IPUMEHSATH
COOTBETCTBYIOIIUE TTOHATHS MTPH
OTIFICAaHWU CTPOCHUS U CBOHCTB
HEOPTraHMYECKUX H OPTaHUYECKUX
BEIIECTB U UX IPEeBpallleHHiI;
BEISIBIISITh B3aMMOCBSI3b XUMHUYECKUX
3HAHUU C MOHATUSAMU U
MpeCTaBICHUSMH JAPYTHX MIPEIMETOB
JUTst 0oJiee OCO3HAHHOTO MOHUMAHUS U
00BSICHEHHSI CYITHOCTH
MaTepHaIbHOTO SMHCTBA MUPA;
UCTIOJIb30BaTh CUCTEMHBIC
XUMHYECKUE 3HAHUS JUTS O0OBSCHEHHUS
Y TIPOTHO3UPOBAHUS SIBIICHHM,
MMEIOIUX €CTECTBEHHOHAYYHYIO
HIpUpONY;

- YMETh HCIOJIb30BaTh HAUMEHOBAHUS
XUMHYECKUX COCTNMHCHHM
MEXIYHapOIHOTO COI03a
TEOPETUUYECKON U NPUKIIAHON XUMHUH
Y TpUBHUAJIbHBIC Ha3BaHMS BEIIECTB,
OTHOCSIIIUXCS K H3YYCHHBIM KJIaccaM
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OpraHMYECKUX U HEOPTaHUUECKUX
COCIUHCHMI, NCTIOIB30BaTh
XUMHUYECKYI0 CUMBOJIVKY AJISI
cocTaBiieHHsI GOpMyI
HEOPraHWYECKUX BEIIECTB,
MOJIEKYJISIPHBIX W CTPYKTYPHBIX
(pa3BepHYTHIX, COKpAILIEHHBIX U
CKEJIETHBIX) POPMYJ OPraHUIECKHX
BEIIECTB; COCTABIIATh YPABHEHUS
XUMHUYECKHX peakil U PaCKphIBaTh
UX CYIIHOCTb: OKUCIIUTENIBHO-
BOCCTAaHOBUTEIIBHBIX peaKIUi
MIOCPEACTBOM COCTAaBJICHUS
3IIEKTPOHHOTO OallaHca 3TUX PeaKLuii;
peaxiuii HFOHHOro OOMeHa My TeM
COCTaBIICHHSI HX MOJIHBIX U
COKPAIICHHBIX HOHHBIX YPaBHEHUH;
peaKuuii TuapoJIn3a, peaKkunui
KOMIUTEKCO00pa3oBaHus (Ha MpuMepe
TUIPOKCOKOMILIEKCOB [IMHKA U
ATIOMHUHMS); TOJATBEPKAATH
XapaKTepHbIE XUMUYECKHE CBOMCTBA
BELIECTB COOTBETCTBYIOIUMH
9KCIEPUMEHTAaMH U 3aIHCIMU
YPaBHEHUI XUMHUECKUX PEAKLIU;

- YMeTh KJIacCU(PULUPOBATH
HEOpraHW4YecKhe U OpraHndecKue
BEIIECTBA U XUMUYECKHE PEAKIIUH,
CaMOCTOSITETIbHO BBIOMPATH OCHOBAHMUS
U KpUTEPUH IS KnaccupuKauu
M3y4aeMbIX XUMHUECKUX O0BEKTOB;
XapaKTepU30BaTh COCTaB U
Ba)KHEWIIME CBOMCTBA BEIIECTB,
MPUHAJUIEKAINX K ONpeeIeHHBIM
KJIaccaM U TpyIaM COeIMHEHUMN
(mpocTble BelecTBa, OKCHIBI,
THUIPOKCH/IBI, COJIH; YTIEBOJOPOIBL,
MPOCTHIE 3PHUPBI, CIUPTHI, PEHOITH,
aJbJEeTU/Ibl, KETOHBI, KAPOOHOBBIE
KHCJIOTBI, CIIO’KHBIE 3(UPBIL, )KUPBI,
YTJIEBO/IbI, aMUHBI, aMUHOKHUCIIOTHI,
OeJIKM); IPUMEHSATH 3HAHUS O COCTaBe
Y CBOMCTBAaX BELECTB JUIS
JKCIIEPUMEHTAIbHOU TPOBEPKHU
TUIIOTE3 OTHOCHTEIHHO
3aKOHOMEPHOCTEHN MPOTEKAHUS
XUMHUYECKUX peaKuil u
MIPOTHO3UPOBAHHUS BO3MOKHOCTEH HX
OCYIIIECTBIICHMS;

- YMETH MOATBEPKAATh Ha
KOHKPETHBIX TPUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHOMN
CHOCOOHOCTH OPraHUYECKUX
COEJIMHEHUI OT KPaTHOCTH U THUIIA
KoBajieHTHOH cBs3m (" "u "),
B3aMMHOTO BJIMSHUS aTOMOB U TPYTII
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OK 02. OcyuecTBiars
TIOUCK, aHaIN3 u
WUHTEPIIPETAIHIO
UHQOpMAIIH,

HEOOXO0 MO IS
BBITIOJTHEHUST 3aja4
podeCCHOHATEHOM
JeSITETTbHOCTH.

B 00sacTH IEHHOCTH HAYYHOT' O
MO3HAHUS:

- cOpPMHPOBAHHOCTh MUPOBO33PEHNS,
COOTBETCTBYIOIIET'O COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U
00I1eCTBEHHON NPAKTHKH,
OCHOBAHHOTO Ha JHAJIOre KYJIbTYp,
CIIOCOOCTBYIOIIIETO OCO3HAHHIO CBOETO
MecTa B IOJINKYJIBTYPHOM MHPE;

- COBEPILIEHCTBOBAHUE SI3IKOBOM 1
YUTATETHCKON KYJIBTYpBI KaK CPE/ICTBA
B3aUMOJEHCTBUS MEXY JIIOJIbMH U
MO3HAHUS MUPA;

- OCO3HAHUE LIEHHOCTH HAy4YHOH
JeSITeIbHOCTH, TOTOBHOCTh
OCYILIECTBIISITh IPOEKTHYIO U
HCCIIEIOBATENBCKYIO JIESITENBHOCTh
HHIUBHUAYAIIBHO U B IPYIIIIE,;
OgiiaieHHe YHUBePCaIbHBIMH
Y4eOHbIMHU MO3HABATEIbHBIMH
JMeHCTBUSIMU:

B) paboTa ¢ uHopMmarmeii:

- BJIaJI€Th HABBIKAMH MTOJTYIECHUS
MH(POPMAaLUK U3 UICTOUHHKOB Pa3HBIX
TUIIOB, CAMOCTOATECIIbHO OCYIICCTBIIATH
MIOWCK, aHAJIN3, CHCTEMATH3aLNI0 U
MHTEPIPETALUIO HHPOPMALTUH
Pa3IMYHBIX BHJOB U popMm
MpeJICTaBIICHUS;

- CO3/1aBaTh TEKCTHI B Pa3JIMYHBIX
(dhopMaTax ¢ y4eTOM Ha3HAYCHHS

aTOMOB B MOJICKYJIaX; a TAKKE OT
0COOCHHOCTEH peanu3alin
Pa3IMYHBIX MEXaHU3MOB MMPOTEKAHUS
peaKuuii;

- YMETb XapaKTepH30BaTh
JJIEKTPOHHOE CTPOSHUE aTOMOB (B
OCHOBHOM U BO30YK/I€HHOM
COCTOSTHUM) U HOHOB XUMHUYECKUX
aeMeHTOB 1 - 4 meproaoB
ITepuoanueckoit cuctemsr J[.1.
MeHnieneeBa 1 UX BaJICHTHBIC
BO3MOKHOCTH, MCTIONB3YS IOHATHUS
"s" "p", "d-smexTpoHHbIE" OpOHTANH,
SHEPreTHYCCKUE YPOBHU; OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHYECKHUX 3JIEMEHTOB H
00pa3yeMbIX UMHU COCMHCHUH 110
IeprogaM M rpyImam;

- YMETh IJIAHUPOBATH U BHITIOJIHATH
XUMHUYECKUN SKCTIEPUMEHT
(mpeBpateHus OpraHNIeCKUX
BEIICCTB MPH HArpeBaHUH, ITOTyUCHHE
3TUJIEHA U U3YUYEHHE €TO CBOMCTB,
KaueCTBEHHbIE PEaKI[ui Ha
aJbICTH]IBI, KpaXMaJl, YKCYCHYIO
KHCJIOTY; IeHaTypanus OEJIKOB Ipu
HarpeBaHUM, [[BETHBIE PEAKIIUU
OEIKOB; IPOBOIUTH PEAKITUA HOHHOTO
oOMeHa, ONpeAesITh 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 TIPABUJIAMH TEXHUKH
0e30macHOCTH MpH 00paIIeHUH C
BEIIECTBAMH U 1a00paToOpHbIM
000pyIOBaHUEM; TIPEICTABIIATh
pe3yIbTaThl XUMUUECKOTO
JKCTIEpUMEHTa B (hOpMeE 3aIiCh
yYpaBHEHHUH COOTBETCTBYIOIINX
peaxiuii 1 GOpPMYyIMPOBATH BBIBOIBI
Ha OCHOBE 3THX Pe3yJbTaTOB;

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

- BJIaJIETh OCHOBHBIMH METOJIAMH
HAYYHOTO MO3HAHUS BEUIECTB U
XMUMHYECKUX SBIICHUH (HaOII0IeHIE,
U3MepeHHe, IKCIIEPUMEHT,
MOJICITHPOBAHUE);

- YMETh NIPOBOJIUTH PACUYETHI IO
XMUMUYECKUM popMynam u
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HH(POPMAITUH U 1IETICBOI ayTUTOPHH,
BBEIOMpAs ONTUMATBHYIO hopMy
MIPEICTABIICHUS U BU3YyaIN3alliH;

- OLIEHUBATH IOCTOBEPHOCTb,
JETUTHMHOCTh HHPOPMAIIUH, e¢
COOTBETCTBHE MPABOBBIM U MOPAJIHHO-
3THYECKUM HOpMaM;

- UCTIONB30BaTh CPEACTBa
WH()OPMAITMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJOTHIA B
pelICHUN KOTHUTHBHBIX,
KOMMYHHKATUBHBIX U OPraHU3aI[MOHHBIX
3a1a4 ¢ COOTI0CHUEM TPpEeOOBaAHMI
SPTOHOMHUKH, TEXHHUKH;
0e30IaCHOCTH, THTHEHEI,
pecypcocOepeKkeHu s, TIPAaBOBbIX H
3TUYECKUX HOPM, HOPM
WHGOPMAITMOHHON OE30MMaCHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U
3amUTHl HHPOPMAIIHIH,
WHPOPMAIIMOHHOHN 0€30MaCHOCTH
JIMYHOCTH,

- TOTOBHOCTh K  CaMOpa3BUTHIO,
CaMOCTOSITETIbHOCTH u
CaMOOIMpEIeNIEHUIO;

-OBJIaJICHIE HaBBIKAMU y4eOHO-
HCCIEAOBATENbCKOM,  IPOEKTHOH U

COIMAILHOM ACSITEIBHOCTH;
3CTETHYECKOT0 BOCTIMTAHUS

- TOTOBHOCTB K CAMOBEIPQXCHHIO B
pa3sHBIX BUIAaX UCKYCCTBA, CTpEMIICHHUE
MPOSIBIISATH KA4eCTBA TBOPUCCKOMH
JINYHOCTH,

OBnajieHUe YHUBEPCAIBLHBIMU
y4eOHBIMH [103HABATEILHBIMU
JEWCTBUAMM:

0) 0a30BBIE UCCIENOBATENLCKIE
ICHCTBUS:

- CIOCOOHOCTE ¥ TOTOBHOCTE K
CaMOCTOSITETLHOMY ITOUCKY METOJIOB
pelIeHns MpaKTUIEeCKHX 3a/1ad,
MPUMEHEHUIO PA3JIMYHBIX METOJIOB
MMO3HAHUA,

- OBJIAJIEHUE BUAAMH JIESATEILHOCTH I10
MOJIyYEHUIO HOBOTO 3HAHMSI, €TI0
WHTEPIPEeTallni, MPeoOdpa3oBaHUIo 1
MIPUMEHEHUIO B PA3JIMYHBIX yYEOHBIX
CUTYAIUsIX, B TOM YHCJIE [IPH CO3AaHUU
y4eOHBIX M COLIMATIbHBIX TPOEKTOR;

B) paboTta ¢ nHGpOpPMAaLIUEN:

- BIIQJICTh HABBIKAMH TTOJTyYEHUS
UHGOPMAIIUH U3 UCTOUHUKOB Pa3HbIX
THIIOB, CAMOCTOSITEJILHO OCYIIIECTBIISTh
IIOKCK, aHAJIN3, CUCTEMATH3ALUIO U
HMHTEPIPETAILINIO0 HHPOPMALIUU

YpaBHEHUSM XUMUYECKUX PEaAKIIH C
WCTIOJIb30BaHHEM (PH3MUYECKIX
BEJIMYWH, XapaKTEPU3YFOIIUX
BEIICCTBA C KOJIMYECTBEHHOM
CTOPOHBI: MacChl, 00beMa
(HOpMaBHBIE YCIIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA; UCIIOJIB30BaTh
CUCTCMHBIC XUMUYCCKHUEC 3HAHUS TS
MIPUHSATHS PENICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUAX, CBSI3AHHBIX C
BEIICCTBAMHU U MX TPUMCHCHHEM
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Pa3IMYHBIX BUIOB U (hopM
NpeJICTaBIICHUS;

OBRnajicHYE YHUBEPCATbHBIMU
PErYJISTUBHBIMH CHCTBHUSIMH:

a) caMOOpTaHU3aIIHs:

- CAMOCTOSITETILHO OCYIIECTBIISATh
MO3HABATEIBHYIO JICATEILHOCTD,
BBISBJISITH TTPOOJIEMBI, CTABUTH U
(hopMynupOBaTH COOCTBEHHBIE 33/1a4H B
00pa3oBaTEeNbHON NESITENBHOCTH U
JKU3HEHHBIX CUTYaIIUsIX;

OK 03. IlnanupoBaTh U
peann30BLIBATH
coOCTBEHHOE
npodecCHOHANBHOE |
JMYHOCTHOE pa3BUTHE.

rpa:kaaHcKoe BOCIIUTAHME:
- TOTOBHOCTh K TYMaHHTAPHOH H
BOJIOHTEPCKOW AEATEILHOCTH;
¢uzunveckoe BocnuTaHue:

- ¢(hOopMHPOBAHHOCTH 3/TOPOBOTO U
0e3omacHOro 00pasa KU3HH,
OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY
3/I0POBEIO;

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

TPY/10BO€ BOCIIUTAHUE:

- TOTOBHOCTH M CIIOCOOHOCTBH K
00pa30BaHMIO ¥ CaMOOOPA30BAHUIO Ha
MPOTSAAKEHUU BCEH KU3HU;

OBnazicHUE YHUBEPCATLHBIMU
PETYIATHBHBIMH NEHCTBHSIMH:

a) caMOOpTaHu3aIus:

- CAMOCTOSITEIIbHO COCTaBJIATH TUIaH
pelIeHus IpodIeMbl C YI€TOM
UMEIOIINXCS PeCypCOB, COOCTBEHHBIX
BO3MOYHOCTEN M NIPEATIOYTEHUH;

- BJIa/ICHHE OCHOBOIIOJIAr AIOIIUMHU
XUMHYECKAMH TIOHATUSMHU, TEOPUSIMH,
3aKOHaMHU U
3aKOHOMEPHOCTSIMH;yBEPEHHOE
MOJIb30BAHUE XUMHUYECKON
TEPMUHOJIOTUEN U CUMBOJIHUKOM;

- BJIAQACHHWC OCHOBHBIMU METOJdaMU
HAaY4YHOTI'O IMO3HAHUs, UCII0JIb3yEMbBIMHU
B XVIMHH: HaOIIOJIEHHEM, OITMCAHHEM,
H3MEpEHHEM, IKCTIEpUMEHTOM;
yMeHHe 00pabaThiBaTh, OOBICHSITH
Pe3yIbTaThl IPOBEACHHBIX OIBITOB U
JIeTaTh BHIBOJBI; TOTOBHOCTD U
CHOCO6HOCTI) IMPUMCHATH MCTObI
MTO3HAHMUSI TIPH PEIICHUN
MPAKTHUECKUX 3a]1aY;

OK 04. Paborath B
KOJIJIEKTUBE ¥ KOMAaHJIE,
3¢ PEKTHBHO
B3aHMOJIEHCTBOBATE C
KOJIJIETaMH,
PYKOBOJICTBOM,
KJIIMEHTAMH.

OBnajeHue yHUBEPCAIBHBIMU
KOMMYHUKATHBHBIMH J1eHCTBUSIMH:
COBMECTHAsI 1eATeIbHOCTD:

- IOHUMATh U UCTIOJIH30BaTh
NPEeUMYIIEeCTBa KOMaHIHOH U
WHIWBUAYaJIbHON paboThl;

- IPUHUMATh L€ COBMECTHOM
JIeSATeIbHOCTH, OPTaHU30BBIBATh U
KOOPAMHHUPOBATH JEHCTBUS 110 €€
JOCTI)KEHHIO: COCTABIIATH IUIaH
JIEHCTBUN, pacCIpeeNsITh POJIA C yUETOM
MHEHUH Y4aCTHHKOB 00CYKIaTh
pe3yIbTaThl COBMECTHOW paboThI;

- KOOPJIMHUPOBATH U BBITIOIHSTH paboTy
B YCJIOBHSIX PeajbHOT0, BUPTYaJIbHOTO U
KOMOWHHPOBAaHHOT'O B3aMMOJICHCTBUS;

- OCYIIECTBIISATH MTO3UTUBHOE
CTpaTernyecKoe MoBeIEHUE B
Pa3IMYHBIX CUTYAISIX, IPOSBIISAT
TBOPYECTBO U BOOOpakeHHUE, OBITH
WHHUIIUATHBHBIM.

- BIIaJICHHE OCHOBHBIMU METOJIAMHU
HAY4YHOTO MO3HAHHMSI, UCTIOJIb3yEMbIMHU
B XMMHHU: HAOJIIOJICHUEM, OITUCAHUEM,
HU3MEPEHHEM, SKCIIEPUMEHTOM;
yMeHne 00pabaTeiBaTh, OOBICHSTH
pe3yJbTaThl IPOBEACHHBIX OIBITOB U
JIeNTaTh BBIBOJIbI; TOTOBHOCTh U
CIOCOOHOCTH MMPUMEHSATH METOIBI
MO3HAHMSI TP PEIICHUU
MPAKTHUYECKUX 3a]1a4;

- BIIQJICHUE MPABWJIAMHU TEXHUKA
0€301MacHOCTH MIPH UCIIOJIb30BAHUU
XUMHYECKHUX BENICCTB;
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OBJj1ajleHUe YHUBEPCAIbHBIMUI
peryissTUBHbIMU J1eCTBUAMM:

- IpUHSTHE ce0s U APYTUX JFOCH:

- IPUHUMATH MOTHUBBI U APTYMEHTBI
JIPYTUX JIFOJIEU IIPU aHATIU3E
pe3yIbTaTOB ACSITETHHOCTH;

- IPU3HABATH CBOE MPABO U MPaBO
JIPYTHX JIFOJICH Ha OIINOKWY;

- pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MHP
C TIO3HIIAH IPYTOTO YEIIOBEKa.

OK 07. ConeiicTBOBaTh
COXPaHEHUIO OKpYXKarolen
CpeIbl, pecypcocOepeeHuIo,
3¢ (HeKTUBHO IEHCTBOBATH B
YpE3BBIYAMHBIX CUTYAIUSIX.

B o6sacTH 3K0I0rHYECKOT0
BOCIIMTAHMSA:

- ¢(hopMUPOBAHHOCTH
9KOJIOTUYECKOU KYIbTYPHI,
IIOHUMAaHHUEC BJIMAHUA COLIMAJIBHO-
SKOHOMHUYECKHUX MPOIIECCOB Ha
COCTOSIHUE IPUPOAHOUN U
COIMAaJIHLHON Cpefibl, OCO3HAHNE
I00AIBHOTO XapakTepa
9KOJIOTHIECKUX MPOOIeM;

- IDJAHUPOBAHKE M OCYIIECTBIICHUE
JICICTBUI B OKPYXaloIlIeil cpesie Ha
OCHOBE 3HaHUA 1I€JIEN YCTONYMBOTO
Pa3BUTHS YEIOBEYECTBA;

AKTUBHOE HEIIPUSTUE ACUCTBUM,
IIPUHOCSIIUX BPE OKPYKAOIIEH
cperne;

- YMEHHE TIPOTHO3UPOBATH
HGGH&FOHpI/IﬂTHLIe JOKOJIOTHYCCKUE
MOCIIEACTBUS TIPEIIIPUHAMAEMBIX
JICUCTBUH, TIpEIOTBpAIaTh UX;

- paClIMPCHUEC OIIbITa ACATCIbHOCTH
9KOJIOTMYECKOM HANPABIEHHOCTH;

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

- BJIaJICHUC OCHOBHBIMH MCTOJaMU
HAay4YHOTO ITO3HAHMS,
UCTIONIb3YeMbIMU B XHMHH!
HaOIIOZCHHUEM, OITMCAHUEM,
U3MEpEHUEM, IKCIIEPUMEHTOM;
yMmeHne 00pabaTeiBaTh, OOBICHSITH
PE3YIbTAaThl IPOBECACHHBIX ONBITOB
1 acjaTthb BBIBOAbI, TOTOBHOCTH U
CIIOCOOHOCTD IPUMEHSTH METO/IBI
[IO3HAHUsA [IPU PELICHUN
MPaKTUYECKUX 3a]1ay;

- BJIaJICHHE TIPAaBUIAMH TEXHUKH
0€3011aCHOCTH TPU UCIIOIb30BAHUN
XMMHYECKHX BEIIECTB;

OK 09. Ucnonp30BaTh
HHPOPMAITUOHHBIC
TEXHOJIOTUU B
npodeccuoHaIbHON
JeSITEIIBHOCTH.

OBl1ajieHre YHUBEPCATLHBIMH
Y4EOHEBIMH [TO3HABATEILHBEIMU
JICHCTBUSIMHU:

B) pabora ¢ nHbOopMaIHEN:

- BJIaJICTh HABBIKAMH MOTYUCHUS
UHGOPMAIIUH U3 UCTOUHUKOB Pa3HbIX
THIIOB, CAMOCTOSITEILHO
OCYIIECTBIATH MOUCK, aHAJIH3,
CHUCTEMAaTHU3ALIMIO U HHTEPIPETALINIO
UHGOPMAIIUH PA3IMYHBIX BHIOB U
(hopM npeICTaBICHUS;

- ACTIOJIb30BaTh CPE/ICTBA
WHPOPMAITUOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pEIIeHNY KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpraHM3alMOHHBIX 33/1a4 C
co0roieHreM TpeboBaHuit

- ¢(hOopMHPOBAHHOCTH
MPEJCTAaBICHUN O MECTE XMMHH B
COBPEMEHHON HAYYHOU KapTHUHE
MHpA; TOHUMAHHUE POJIU XUMHUH B
dbopMUpOBaHUU KPYro30pa U
(YHKIIMOHATBEHON TPAMOTHOCTH
YeJoBeKa I peLICHUS
MPAKTUYECKUX 3a]1ay;

- BJIaJICHUE
OCHOBOIIOJIAral0IINMHU
XUMHUYECKUMH TTOHATUSIMHU,
TEOPUSAMHU, 3aKOHAMH 1
3aKOHOMEPHOCTSIMU; YBEPEHHOE
MOJIb30BaHUE XUMHUYECKOU
TEPMHHOJIOTUEW U CUMBOJIMKO;
- BJIaJICHUE OCHOBHBIMH
METOJIaMH HAyYHOTr'0 MO3HAHUS,
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SPTrOHOMUKH, TEXHUKH
0€3011aCHOCTH, TUTUEHBI,
pecypcocOepeKkeHu s, TIPAaBOBbIX U
STUYECKUX HOPM, HOPM
MH()OPMAITMOHHON 0€30TIaCHOCTH;

UCIOJIb3YEMBIMU B XUMUHU!
HaOJII0ICHUEM, OITMCAHUEM,
HU3MEpPEHUEM, SKCIIEPUMEHTOM;
yMeH#e 00pabaThIBaTh,
OOBSACHATH PE3yIbTAThI
MIPOBEJICHHBIX OMBITOB U JICIaTh
BBIBO/IbI; TOTOBHOCTb U
CIIOCOOHOCTh IPUMEHSTH METO/TBI
MO3HAHUS MPU PELICHUH
MPAKTUYECKHX 3a7a4;

- ¢(hopMHPOBAHHOCTH YMEHUS
JaBaTh KOJIMYECTBCHHBIE OLICHKH
Y TIPOU3BOJUTH PACUETHI I10
XUMUYECKUM (OpMyIIaM U
YpaBHEHHUSIM;

-BJIAJICHUEC MMPABUIIAMH TEXHUKHU
0€30MacHOCTH MPH
MCIIOJIb30BAHUY XUMHUYECKUX
BEIIIECTB;

- cpopMUPOBAHHOCTH
CcOOCTBEHHOM MO3ULIUU TIO
OTHOUIEHUIO K XUMHYECKON
uH(pOpMaInK, MOJTyJaeMon U3
pa3HbIX UCTOYHUKOB.

IIK 1.1. ITogroraBnuBaTh
pabouee mecTo,
o0opyoBaHue, CHIphE,
MCXOJHBIE MaTEePHAIbI IS
00pabOTKH CHIPHS,
IIPUTOTOBJICHUA

oty pabpuKaToB B
COOTBETCTBHU C
UHCTPYKLUAMHU U
periiaMeHTaMu

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

- ¢(hOpMUPOBAHHOCTh YMEHUS
J1aBaTh KOJMYECTBECHHBIC OIIEHKH U
NPOU3BOIUTH PACUYETHI 110
XHMUYeCKUM popMynam u
ypaBHEHHSM;
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[IK 1.2. OcymecTBAsTH
00paboTKy, TOATOTOBKY
OBOIIIEH, TPUOOB, PHIOHI,
HEPHIOHOTO BOAHOTO CHIPbS,
Msca, JOMAaITHEH ITHIIBI,
ITUY1, KPOJIHAKA.

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

[IK 2.2. OcymiecTBasTh
MIPUTOTOBJICHHE,
HEMPOAOKUTENILHOE
XpaHeHue OyJIbOHOB, OTBAPOB
pa3zHO00Opa3HOTro
ACCOPTHMEHTA.

IIK 3.1. IloaroraBnuBaTh
pabouee mecTo,
o0opymoBaHue, CHIphE,
WCXOJHBIE MaTEPUAITBI AJIS
MPUTOTOBJICHUS XOJIOIHBIX
OITt01, KyJTMHAPHBIX H3ICIIHIA,
3aKyCOK B COOTBETCTBHH C
MHCTPYKIUSAMU U
periaMeHTaMu.

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

11K 4.1. IloaroraBnuBaTth
pabouee mecTo,
00opyIoBaHUeE, CHIPHE,
WCXOJIHBIE MaTEPUAITBI IS
MIPUTOTOBJICHUS XOJIOAHBIX U
TOPSIYMX CIAJKUX OJIOJ,
JIeCepPTOB, HATIUTKOB
pa3zHooOpa3HOro
ACCOPTHMEHTA B
COOTBETCTBHU C
WHCTPYKIUSMU H
periaMeHTaMHu.

[IK 4.2. OcymiecTBisTh
MPUTOTOBJICHUE, TBOPUECKOE
oopmiieHre ¥ TOATOTOBKY K
peanu3anuy X0JI0HBIX
CITaKuX OO/, IECEpPTOB

TPYAOBOE BOCIIMTAHHUE:

- TOTOBHOCTB M CLIOCOOHOCTD K
00pa30BaHHIO U CaMO0OPa30BAHUIO
Ha MPOTSKEHUU BCEH KU3HU;
OBnasieHne YHUBEPCAIbHBIMU
PEryJIsSTUBHBIMU IEHCTBUIMHU:

a) caMOOpraHU3allys:

- CAMOCTOSITENIHO COCTABIATH IJIaH
peleHus Tpo0IeMbl C Y4€TOM
HUMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH 1
IPEANIOYTEHU;

OgiiageHe KOMMYHUKATUBHBIMHU
AeHCTBUAMM:

COBMeCTHAS 1eSITeJIbHOCTD:

- IOHUMATh ¥ UCIOJIb30BATh
NPEeUMYIIECTBa KOMaHHOH U
WHINBUIyalbHON paboThl;

- IPUHUMATh L€ COBMECTHOM
JeSITeIbHOCTH, OPTraHN30BBIBATh U
KOOPJIMHHUPOBATH JIEHCTBUS I10 €€
JIOCTHKEHHIO: COCTABIIATH TJIaH
JIEUCTBUMN, pacOpeaeNsaTh PO C
Y4€TOM MHEHHH y4aCTHHKOB
00CyX/1aTh Pe3yJIbTaThl COBMECTHOMN
paboThI

- BJIaJICHUE OCHOBOIIOJIArAIOUMU
XUMUYECKUMU MOHITHUIMU,
TEOpHUSAMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE
MOJIb30BAaHUE XUMUYECKON
TEPMUHOJIOTUEN U CUMBOJIUKOM;

- ¢(hOpMUPOBAHHOCTh YMEHUS
JIaBaTh KOJIMYECTBCHHBIC OIICHKH U
HPOU3BOUTE PACUYETHI 110
XHUMUYECKUM popMynam u
yYpaBHEHHUSIM;

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

- BJIaJIcHHE OCHOBHBIMH METOJJaMHU
HAYYHOTO MO3HAHUS,
UCTIONIb3YEMbIMU B XUMHH:
HaOIIOZEHHEM, OITMCAHUEM,
HU3MEpPEHNEM, SKCIIEPUMEHTOM;
yMmeHne 00pabaTeiBaTh, OOBSICHATD
PE3yJIBTaTHI IPOBEICHHBIX OITBITOB
W JIeNaTh BEIBOJIbI; TOTOBHOCTD U
CIIOCOOHOCTD IPUMEHSTH METO/IbI
MIO3HAHUS MIPU PEIICHUH
MPaKTUIECKUX 3a]1ay;
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pa3zHooOpa3HOro
aCCOPTHMEHTA.

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

[IK 5.2. OcymiecTBasTh
MPUTOTOBJICHUE U MTOATOTOBKY
K MCIIOJIb30BaHUIO
OTAENOYHBIX MOIyPadpruKaToB
IUIs1 XJ1€000YIIOUHBIX, MyYHBIX
KOHAUTEPCKUX U3ICIUM.

el N

o

= ©o o0 ~No

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

0.

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

[pe3enranus «Kakum 1oJkeH ObITh HACTOSIIUN POPECCHOHA?

Joxuaz ¢ aneKTpoHHOM mpe3eHTanueit, scce «Most Oyayast mpodeccus
BbuotexHonorus u reHHas nHxeHepus — texHosoruu X XI Beka.

HanoTexHOoI0THS KaKk MPUOPUTETHOE HAMPABIICHUE PA3BUTHS HAYKU U MIPOU3BOJICTBA B
Poccuiickoit @enepanuu.

OxpaHa OKpYXKalolIel Cpebl 0T XUMHUYECKOTO 3arpsi3HeHns. KomyecTBeHHbIE XapaKTEPUCTUKN
3arpsi3HEHUS OKPYIKAIOIICH CPEJIbI.

PeHTreHOBCKOE M3TyUEHUE U €T0 HCTIOIh30BAHNE B TEXHUKE U MEIHUIIHHE.

3amuTa 030HOBOTO 3KpaHa OT XUMHUYECKOTO 3arpsi3HEeHUsI.

PactBops! BOKpyT Hac. THITEI pacTBOPOB.

CepHasi KUCIIOTa — «XJIeO XUMHUYECKOHN MPOMBIIIIJICHHOCTH.

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

AMopdHbIe BelllecTBa B PUPOJIe, TEXHUKE, OBITY.

MuHepasibl ¥ TOPHBIE TIOPObI KaK OCHOBA JINTOCHEPHL

Bona kak peareHT u cpeia Ak XHMHYECKOTO MPOoIecca.

Hcrnonb30BaHne MUHEPAILHBIX KUCIIOT HA TMPEATNPUATHSIX PA3IMIHOTO TPOQUIISL.
IToBapenHas COJIb KaKk XMMHIECKOE CHIPHE.

Koppo3ust MmeTamioB 1 criocoOb! 3alUThl OT KOPPO3UH.

XuMUs YyTIIeBOAOPOAHOTO CBIPhs U MOsI Oy rymas mpodeccus

Ilepeyenb MeponpusaTHI
(B COOTBETCTBHE C KAJICHIAPEM MaMSITHBIX 1 3HAMEHATENbHBIX AAaT)

1. 08.02. 1834 — 02. 02. 1907 rr.- sxu3ub u aesrenbHocTh .M. Menaeneesa

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

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

4.26.08 1743 - 8.05 1794 — xu3Hb U gestenbHOCTh JlaByasse AnTyaH Jlopan

5.25.08 1812 - 18.02 1880 - »xu3Hb U gearenbHOCTh 3uHMHA Hukonas Hukonaesnua
6.15.09.1828 - 17.08.1886 — >xu3Hb 1 gestenbHOCTH ByTiiepoBa Anekcanapa MuxaitnoBuya
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7.19.11. 1711 — 15 .04 1765 rr.- »u3Hb U nesrelbHoCcTs Muxauia Bacwisesnya JIomoHOCOBa

2. OFbEM OBIIEOBPA3OBATEJIbHOMN IUCHUILIMHBI U BUJIbI YYEEHOM PABOThI

Bun yuedHoiI1 paGoThI

O0BLeM B yacax

O0beM 00pa3oBaTeIbHOM MPOrPpaMMBbI TUCITHIITMHBI 144

B T.4.

OcHOBHOe coiep:kaHue 144

BT. 4..

TeopeTnieckoe o0yyeHne 50
B T.4. MPO(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

21




2.2. TemaTUUeCKUiA NNaH U coaepkaHue AUCLUNANHDI

HaumeHoBaHue | CoaepikaHue yue6HOro matepuana (ocHoBHoe u npodpeccMoHaNbHO-OPUEHTUPOBAHHOE), nabopaTtopHble | O6bem | Popmupyemble
pa3aenos u tem M NpPaKTUYECKUe 3aHATUA, MTPUKNAZAHOU MOAYb yacos KomneTeHuuu
1 2 3 4

OcHOBHOe coaepXKaHue 102
Pasgen 1. OCHOBbI CTPOEHUA BelecTBa 8
Tema 1.1. OcHoBHOe cogepXKaHue 6 OKO01
CtpoeHue TeopeTuueckoe obyyeHume 4 OK 07
aTtomos CoBpemMeHHan Moe/ib CTPOEHNA aTOMa. DNEKTPOHHAA KOHPUrypauma atoma. KnaccudumKkauma XMmnHecKux OK 09
XMMUYECKMX 3N1eMeHTOB (s-, p-, d-3n1emeHTbl). BaneHTHble 31eKTPOHbI. BaNeHTHOCTb. INEeKTPOHHAaA NPUPOAA XMMUYECKON 2
SNIEMEHTOB U CBA3U. DNEKTPOOTPULATENbHOCTb.
NpnpoAa 5 KoBasieHTHasdA cBA3b, €e Pa3sHOBUAHOCTU U MeXaHN3Mbl 06pa3oBaHNA (0OMEHHbI U AOHOPHO-
XMMUHECKOM aKLenTopHbIi). MoHHas cBA3b. MeTannnyeckas ceAsb. BogopoaHas cAsb. MexXMOoNeKynapHble
cBASK B3aMMOAEeNCTBUS. 2

M30Tonbl, OCHOBHOE M BO3OYKAEHHOE COCTOSIHUE aTOMa, r’Mbpunam3sauma aToMHbIX opbuTanen.

MpaKTnyeckune 3aHATUA 2

PelieHMe NpaKkTMYECKMX 3a4aHNI HA COCTaB/IEHNE INEKTPOHHO-Tpadpuyecknx dopmyn anemeHtos 1-4

nepuoaos.

PelwweHne 3agaHN1 Ha NCNONBb30BAHME XMMNYECKON CUMBOIMKU U Ha3BaHMN COeAMHEHMUI MO HOMEHKNATYpeE 5

MEeXAYHAPO4HOIo COK3a TEOPETUYECKOM U MPUKNALAHOM XMMUN N TPUBUAJIbHBIX HAa3BAHWUI ANA COCTaBNEHUA

XMMUYECKMX GOPMYN ABYXaTOMHbIX COeaMHEHNI (OKCMA0B, CynbdUaos, rmapuaos v T.M.) U ApYrux

HeopraHMYecKnx cCoeguHeHUM OTAENbHbIX KNacCcoB.
Tema 1.2. OcHOBHOe coaepKaHue 2 OKO01
Mepunoanyecknii | TeopeTnueckoe obyueHue OK 02
3aKOH M Tabnunua | MpaKTUueckue 3aHATUA 2 OK 07
AN. MNMepuogmyecKkasn cuctema xummndecknx anementoB [.1. MeHaeneesa. Pusnyecknii cmoicn NMepuoanyeckoro 5 OK 09
MeHaeneesa 3akoHa [./. MeHaeneeBa. 3aKOHOMEPHOCTU M3MEHEHUA CBOMCTB XMMNYECKUX 3IN1eMEHTOB, 06pasyembix
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MMM NPOCTbIX N CNOXHbIX BELLECTB B COOTBETCTBUM C MOJIOKEHMEM XMMUYECKOrO 3/1IeMeHTa B
MNepurogmyeckon cucteme. MmMpoBo33peHUYECKoe M HaydyHoe 3Ha4veHue lNMepunoauyeckoro 3akoHa A.U.
MeHgeneesa. NporHosbl .M. MeHaeneesa. OTKpbITUE HOBbIX XMMUYECKMX 3/1EMEHTOB.

PeleHMe NpaKTUKO-OPUEHTUPOBAHHbBIX TEOPETUYECKUX 3a4aHUIM HA XapPaKTeEPU3aLMIO XMMUYECKMX
anemeHToB «MeTananyeckune / HemeTanIMYecKMe CBOMCTBA, 31EKTPOOTPULLATENBHOCTb U CPOACTBO K
3/1IEKTPOHY XMMUNYECKUX 31EMEHTOB B COOTBETCTBUE C UX 3/IEKTPOHHbLIM CTPOEHUEM U NONOKEHNEM B
nepuoamMyeckon cucteme Xmmmdeckumx anemenTos A.1. MeHgeneesa».

Paspgen 2. Xumunuyeckue peakumm 12
Tema 2.1. Tunbl OcHoBHOe cogepXKaHue 6 OKO01
XUMUYECKUX TeopeTuueckoe obyyeHume 2 OK 07
peakuui Knaccndumkauma n TMnbl XMMUYECKUX PeaKLLMM C y4acTUeM HeoOpraHNYecKumx Bewwects. KonnyectseHHble OK 09

OTHOLWeHMA B XMMUU. OCHOBHbIE KONMYECTBEHHbIE 3aKOHbI B XMMWU U pacyeTbl N0 YPAaBHEHUAM XUMUYECKUX

peaKkunin. Monb Kak eaAnHULA KoanvecTsa BelecTsa. MoaspHasa macca. 3aKOHbl COXPAaHEHWUA MacCbl U 5

aHepruun. 3akoH ABoraapo. MonsapHbii 06bem razos. OTHOCUTEIbHAsA NIOTHOCTb ra3oB..

Peakunn Komnaekcoobpa3oBaHUA C y4acTMEM HEOPraHMYECKUX BeLLLeCTB (Ha npumepe

TMOPOKCOKOMMIEKCOB LIMHKA M aNtOMUHWUA).

MpaKTnyeckune 3aHATUA 4

CocTaBneHue ypaBHEHUIN peaKkLnit CoOeANHEHMUA, PA3NOKEHNA, 3aMelLeHnA, obmeHa. YpaBHEHUs peakunit

ropeHus, MOHHOro 0bmMeHa, OKUCNEHNA-BOCCTAHOBAEHUA.

PacueT KoNYeCTBEHHbIX XapaKTepUCTMK MCXOAHbIX BELLeCTB U MPOAYKTOB peaKkuuun. Pacuet

KONMYECTBEHHbIX XapaKTEPUCTUK NPOAYKTa peakunm coegmHeHna, eCam o4HO U3 BELWEeCTB AaHOo B M3ObITKe 5

N/MAnN coaepXuT Nnpumecu. PacyetT maccoBoi an o6beMHOM A0AM BbIXOAa NPOAYKTa peakumm coeguHeHus

OT TEOPETUYECKM BO3SMOXKHOT0. PacyeT 06beMHbIX OTHOLIEHMI ra3oB. PacyeT maccol (06bem, KonnyecTso

BELLECTBA) NPOAYKTa Peakuum, ecin 0AHO M3 BELLECTB AaHO B BUAE pPacTBOpa C onpeaeneHHOM MacCoBOM

[01eN PAacTBOPEHHOTO BELLLEeCTBa.

YpaBHeHUA OKUCNeHUA-BOCcCTaHOBNAeHUA. CTeneHb okncneHna. OKUcAnTeNb U BOCCTaHOBUTENb.

OKMCANTENbHO-BOCCTAaHOBUTENbHbIE peakLunu B Nnpupoae, Npon3BoACTBEHHbIX NpoLeccax u 2

KnsHeneAaTeIbHOCTU OPraHN3MoB. OKMCANTENbHO-BOCCTAHOBUTE/bHbIN noTeHunan cpegbl. CoctaBneHune n
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YPaBHWBAHME OKUCNTE/IbHO-BOCCTAHOBUTE/IbHbBIX PeaKLMiA METOA0M 3NEKTPOHHOro banaHca. TUnNuYHbIe
HeopraHMYecKne OKUCANTENN U BOCCTAHOBUTENIN. DIEKTPON3 PAacTBOPOB M PACcn/IaBoB CONEN.

Tema 2.2. OcHoBHOe copepXKaHue OKO01
JneKTponmTnyecka | TeopeTuueckoe obyueHue 2 OK 07
A AMccoUMaUnA U (Teopma 31eKTPONUTUYECKOM AMccoLmaLmm. Peakumm noHHoro obmeHa. CoctaBneHmne peakumii MIOHHOTO OK 09
WOHHbIN 0bmeH obMmeHa nyTem COCTaB/IeHMA UX NOJIHbIX U COKPALLEHHbIX MOHHbIX YPaBHEHWUA. 5

Maponns conen. 3HaYeHne rngponmsa B buonornyecknx obmeHHbIx npoueccax. MpumeHeHne rmaponmsa B

NPOMbBILLJIEHHOCTW.

NabopaTtopHbie 3aHATUA 2

NabopaTopHas paboTa «Peakuuun ruaponnsar.

NccnepoBaHuMe cpeapbl pacTBOPOB conen, 06pa3oBaHHbIX CUAbHBIMKU U CNabbiMK NPOTOANUTAMM, N UX 2

peakumMin c pacTBOpamM LenoYm n kapboHata HatpuaA. CocTaB/ieHNe peakuuii rmapoansa conen.
KoHTposabHan

CTpoeHune BewecTBa U XMUMMUYECKUE peaKkumu. 2
pabota Nel
Paspen 3. CTpoeHue 1 CBOMCTBA HEOPraHMUYECKUX BeL,ecT 24
Tema 3.1. OcHoOBHOEe coaepXKaHue OK 01
Knaccnoumkaums, TeopeTuueckoe obyyeHue 2 OK 02
HOMeHKNnaTypa u  |[IpeameT HEOPraHMYECKOM XMMumn. BzammocsAsb HeopraHU4eckux Beuwlects. Knaccudumkaums
CTpoeHNne HeopraHM4YecKknx BellecTts. MpocTbie U cNoXHbie BelecTBa. OCHOBHbIE K/acChl C/I0XKHbIX BellecTs (OKcuabl,
HeopraHM4YecknX  |rpapoKcuabl, KUCIOTbI, conun). HomeHKnaTypa v Ha3BaHUE HeOPraHMYECKUX BELLLECTB UCXOAS U3 UX
BELeCTs XMMUYecKkoit GopMy /bl UNM COCTaBAEHME XMMNYECKON GOPMY bl UCXOAA U3 HAa3BaHMA BeLWECTBa Mo

MeXAyHapoAHOW NN TPUBUANbHON HOMEHKAATYpE.

MexkmonekynapHble B3anmozenctama. Kpuctannorngpatbl. ArperatHble COCTOAHMA BeLLeCTBa. 2

Kpuctannuueckme n amopoHble BelecTsa. TUNbl KPUCTANIMYECKUX PELLETOK (ATOMHAA, MONEKYNApHaA,
MOHHaA, MeTannyeckasn). 3aBUCMMOCTb GU3MYECKUX CBOMCTB BELLECTBA OT TUMA KPUCTA/IZINYECKON PELLETKM.
MpWYMHBI MHOro06pPa3nA BELLLECTB.

CoBpeMeHHble NpeacTaBAeHNA O CTPOEHUM TBEPAbIX, XUAKUX U ra3006pa3HbIx BewecTs. ugkue
KpUCTannbl.
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n PaKTU4eCKue 3aHATUA

PelweHune 3a4a4 Ha pacyeT MaccoBOM 40U (MaCCbl) XMMUYECKOTo 3/1eMeHTa (coeaAnHeHMA) B MOJIeKyne
(cmecn).

PelleHMe NpaKTUYECKMX 3a4aHNI NO KnaccudurKaLmMm, HOMEHKNATYPE U XMMUYECKMM dopMynam
HeopraHM4YeCcKMX BELLECTB PA3/INUYHbIX KNacCoB (Ha3biBaTb U COCTaBAATb POPMY/Ibl XMMUUYECKUX BELLLECTB,
onpeaenaTb NPUHAANEKHOCTb K Knaccy).

MCTOYHUKM XMMMUYECKOM MHPOPMaLMM (HayyHan 1 yuebHO-Hay4YHan MTepaTypa, CpescTBa MacCoBOM
nHdopmaumu, ceto MHTEpHET 1 Apyrue). Monck MHGoOPMaLMKN NO HAa3BaHUAM, MAEHTUDUKATOPAM,
CTPYKTYPHbIM popmynam.

Tema 3.2. dunsumko-
XMMUYecKkme
CBOWCTBA
HeopraHM4YecKnx
BELW,ecTB

OcHoOBHOEe coaepXKaHue

12

TeopeTtuueckoe obyyeHue

MeTtannbl. O6wme dnsnyeckme n XuMmyeckme cBoMcTBa metannos. Cnocobbl nonyyeHuaA. 3HayeHne
MEeTaNI0B U HEMETA/IZIOB B NPUPOAE U KU3HEAEeATe/IbHOCTU YeNloBeKa U OpraHn3moB. Koppo3ua meTannios:
BUAbI KOPPO3MM, CNOCOOBI 3aLLUTLI METANIZIOB OT KOPPO3UMU.

HemeTannbl. O6wwme dpm3nyeckne n XuMmnyeckme CBOMCTBA HEMeTanN0B. TUMMYHbIe CBOMCTBA MeTannos |Y—
YIl rpynn. Knaccudukauma 1 HOMeHKNATypa coeguHeHu HemeTannos. KpyroBopoTbl 6MOreHHbIX

3/1EMEHTOB B npupoae.

XMMUYECcKMe CBOMCTBA OCHOBHbIX K/1aCCOB HEOPraHUYECKMX BelecTs (OKCMA0B, TMAPOKCUAOB, KUCMOT,
conen u ap.). 3aKOHOMEPHOCTU B U3MEHEHWUWN CBOMCTB NPOCTbIX BELLECTB, BOAOPOAHbIX COeAUHEHU,
BbICLUMX OKCMAOB U TMAPOKCUA0B.

MpaKTnyeckune 3aHATUA

CocTtasneHue ypaBHeHMl\;I XUMUYECKUX peaKu,m‘/i C ydacTtnem npocCTbiX U CNOXKHbIX HEOPraHNYECKUX BELLECTB:
OKCMA0B MeTansioB, HEMETANN/IOB U aMd)OTeprIX 3/1EMEHTOB; HEOPraHNYECKNX KUCNOT, OCHOBaHUIN U
aMd)OTeprIX rMMAapoKCcnaoB, HeOPraHN4YeCKnx COI'IGVI, XapPaKTepU3yrwnx nx CBOMCTBA.

PelleHMe NPaKTUKO-OPUEHTMPOBAHHbIX TEOPETUYECKMX 3a4aHNI Ha CBOMCTBA U NONyYEeHUE HEOPraHUYECKUX
BELLEeCTB.

NabopaTopHble 3aHATUA

NabopaTopHas paboTa «CBOMCTBA METaN/IOB U HEMETA/I/IOBY.

OK 01
OK 02
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UccnepgosaHue d)msmqecr(mx N XMMUYECKMX CBOMCTB METAN/IOB M HemeTannos. PeweHne
IKCNepnmeHTa/IbHbIX 3a4a4 No CBOMCTBAM XMMMYECKMM CBOMCTBAM METAN0B U HemeTannos, no
pPacno3HaBaHUIO U NONYHEHUIO COG,CI,MHGHMIZ MEeTanioB U HEMETaNN0B.

Tema 3.3. OcHOBHOe coaeprKaHue OKO01
MNponssoacTeo Teopetuueckoe obyueHue 2 OK 02
HeopraHM4Yecknx |06wume NpeacTaBieHMA O NPOMbILNEHHbIX CNOCcobax Noy4eHUA XMMUYECKUX BELLLeCTB (Ha Nnpumepe
BeuwecTs. NPon3BOACTBAa aMMMaKa, CEPHOM KUCNOTbI).
3HayeHune n YepHaa n useTtHaa meTtannyprua. Npaktnyeckoe npumeHeHue 3/1eKTPo/In3a ANA NONYYEHUA LWEeNOYHbIX, 2
npyMMeHeHNne B LLeSI0YHO3EeMENbHbIX METANI0B U aNtOMUHUA. CTEKIO N CUNIMKATHAA MPOMbILLNEHHOCTb.
BbITy 1 Ha Mpobnema oTX04,0B M MOBOYHbIX NPOAYKTOB.
npounsBoACTBE MpaKTuyeckue 3aHATUA 2
PelwweHne NpakTUKO-OPUEHTUPOBAHHbIX 334aHMUA O PO HEOPTraHUYECKOM XMMUK B PA3BUTUUN MeLULMHDI,
CO34,aHMM HOBbIX MAaTEPNAOB (B CTPOUTENLCTBE U AP. OTPACAAX MPOMbILLIIEHHOCTU), HOBbIX UCTOYHMKOB 5
sHepruu (anbTepHaATUBHbIE MCTOYHMKN SHEPTUN) B PELLEHUN NPOBAEM SKONOTMYECKON, SHEPreTUYECKOM U
nuwesol 6e30nacHoCTy.
KoHTposabHan .
CBoncTBa HEOPraHMYEeCKMX BELLECTB. 2
pa6ora Ne 2
Paspen 4. CTpoeHuMe 1 CBOICTBA OPraHMYecKUxX BeL,ecTs 28
Tema 4.1. OcHoBHOe coaepiKaHue OKO01
Knaccndukaums, TeopeTuueckoe obyyeHue 2 OK 07
CTPOEHNE U MpeameT opraHMYecKo XMMmnmn. B3anmocBAsb HEOPraHNYECKUX U OPraHUYECKMX BELLLECTB. OK 09
HOMEHK/1aTypa Xummnyeckoe CTpOeHUeE KaKk NopaaoK CoOeaANHEHUA aTOMOB B MONIEKY/1E COr/IaCHO UX BafieHTHOCTU. OCHOBHble
OpraHnU4ecKmx NMONOXKEHNSA TEOPUN XMMNYECKOTO CTPOEHUA OPraHnUYeckux coeanHeHnin A.M. bytnepoBsa. YrnepoaHblii
BELLECTB CKeNeT OpraHMYecKkom MosieKy bl. MonekynAapHbIe U CTPYKTYPHble (Pa3BepPHYTbIe, COKPaALLEHHbIE) 5

XMmuyeckme Gopmynbl. 3aBUCMMOCTb CBOMCTB BELLECTB OT XMMMUYECKOTO CTPOEHUA MONEKYAN. M3omepua n
N30Mepbl (CTPYKTYpHas, reomeTpuyeckas (Lumc-TpaHc-usomepus). KpaTHOCTb XMMUYECKOM CBA3M.
MoHATHe o PpyHKUMOHaNbHOM rpynne. MpUHLKMNbI KnaccudrKaunum opraHNYecKMx coeanHeHUN.
MexayHapoaHaa HOMEHKAATypa U NPUHLMMbI HOMEHKAATYpbl OPraHUYEeCKUX COeANHEHUN.
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n PaKTU4eCKue 3aHATUA

HomeHKNaTypa OpraHMYecKUx CoeAMHEHUI OTAENbHbIX KNAacCOB (HaCbIWEHHbIE, HEHACbILLEHHbIE U
apomaTUyecKkune yrneBoaopoabl, CMpTbl, deHoNbl, anbaernabl, KETOHbI, KAPHOHOBbIE KUCIOTbI U Ap.)
CocTaB/iieHMe MOHbIX U COKPALLEHHbIX CTPYKTYPHbIX GOPMYN OPraHNYECKUX BELLECTB OTAE/NbHbIX KNaccoB,
MCNONb3YyA MX HAa3BaHMA NO CUCTEMATUYECKON HOMEHKNATYpe. PacyeTbl npocTeliwein Gopmybl
OPraHMYeCcKoM MOEKY/Ibl, UCXOAA U3 3IEMEHTHOMO COCTaBa (B %).

Tema 4.2.
CsoicTBa
OpraHnYyeckux
coeguHeHn"

OcHoBHOE cogepxxaHue

14

TeopeTuyeckoe 06yqe|-me

10

dU3NKO-XMMUYECKME CBOMCTBA OPraHMYECKUX COeANHEHMUI OTAENbHbIX KNaccoB (0cobeHHOCTH
KnaccuduKaumm U HOMEHKNATYPbl BHYTPM KNacca; rOMOJIOrMYecKuii pag u obuias ¢opmynia; usomepus;
dU3nYeCcKMe CBOMCTBA; XMMMYECKME CBOMCTBA; CNOCODObI NoNyYeHUS):

— npegenbHble yrnesonopoabl. FopeHne meTaHa Kak O4MH M3 OCHOBHbIX MCTOYHMKOB Tena B
MPOMbILLNEHHOCTU U BbITy. CBOMCTBA NPUPOAHBIX YINEBOA0POAOB, HAXOXKAEHME B NPUPOAE U NPUMEHEHUE
a/IKaHoB;

— HenpegenbHblE N apOMaTUHECKKNE yrinesoaopoabl. I'Ionmmepmsau,Mﬂ 3TWN1IeéHa KaK OCHOBHOE HamnpasaeHne
€ro ncnosib3oBaHmA. I'opeHme aleTnneHa Kak UCTOYHUK BbICOKOTEMNEPATYPHOro naamMeHun anAa CBapkn 1
PE3KN METANNOB,;

— KMCNopoAcCOoAepKalLMe coeaANHEHUA (CNUPTbI U NPOCTble 3¢UpPbl, GeHObI, anbaernabl U KETOHbI,
KapbOHOBbIE KNCNOTbI U UX NPOM3BOAHbIE). [paKTUYEeCKoe NPUMEHEHNE ITUNEHTINKONA, TTULLEPUHA,
deHona. MpumeHeHne popmanbaernaa, auetanbaernaa, YKCyCHom KUcnoTbl. Mblia Kak Conu BbICLIMX
KapbOHOBbIX KNMCNOT. MotoLme CBOMCTBA MbiNa;

— asoTcoaepKaline coeanHeHUa (aMUHbI U aMUHOKUCNOTbI, 6enku).

Knaccudpmkauma n o0cobeHHOCTU OpraHUYecKUX peakuuit. PeakumoHHble LeHTpbl. Pagukanbl.
MepBoHayYanbHble MOHATMA O TUMAX U MEXaHU3MaX OPraHUYECKUX PeaKL .

MpaKTuyeckune 3aHATUA

PelweHune Lenoyek NpeBpaLLEHMIA HA FTEHETUYECKYIO CBA3b MEXAY KNAacCamMM OpraHUYEeCKMX COeAUHEHUN C
COCTaBNE€HMEM Ha3BaHWUIM OpPraHMYECKUX COeAMHEHWNI MO TPMBMANbHOM MU MeXAYHapoAHON

OKO01
OK 02
OK 07
OK 09
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CUCTEMATMYECKON HOMEHKNAType. PelleHne pacyeTHbIX 3a4a4 No ypaBHEHUAM peakuumii C y4acTem
OpraHMYeCcKmnx BeLLECTB.

Na6bopatopHble 3aHATUA

NabopaTtopHan paboTa «[losiyyeHne 3TU/IEHa U U3YYEHME er0 CBONCTBY.

MonyyeHune sTUNEHa U3 3TaHO/1a B 1abopaTopun N n3ydyeHne ero GUsnyYeckmx n XMMnYeCcKux CBOMCTB.
CocTaBnieHMe peaKkumin NPUCoeanNHEHNA U OKUCIEHUA Ha NpUMepe 3Tu/eHa. PelleHne pacyeTHbIX 3a4au C
MCNo/ab30BaHMEM MNAOTHOCTU ra3oB MO BOAOPOAY U BO3AYXY.

Tema 4.3.
OpraHnyeckue
BeLecTsa B
XU3HeneATeNbHOC
TU YenoBeKa.
MponssoacTeo n
npumeHeHue
OpraHnyecKux
BELeCTB B
NPOMbILLIEHHOCTH

OcHoBHOe cogepXKaHue

TeopeTuueckoe obyyeHue

BuoopraHuyeckme coegmHenus. NpumeHeHne 1 buonornyeckasa ponb yrnesoaos. OKUCNEHNE YTNEBOLOB —
MCTOYHMK SHEPTUM }KMBbIX OpraHM3amoB. O61acTn NPUMEHEHMA AMUHOKUCAOT. MNpeBpaleHns 6enKkos nuwm
B opraHusame. buonormnyeckune PpyHKUMn 6enkos. buonornyeckme GyHKUUM XKMpPOB. PoNib OpraHMYecKom
XMMUW B pelieHnn npobaem nuweson 6esonacHocTy.

HyKknenHoBble KNCNOTbI: COCTaB M CTpoeHue. CTpoeHmne HyKneoTnaoB. COCTaB HYKNEMHOBbLIX KUCNOT
(AHK,PHK). Posib HYKNENHOBbIX KUC/OT B ¥KU3HEAeATENbHOCTU OPraHM3MOB.

Mpon3BOACTBO OPraHNYECKMUX BELLECTB: MPOU3BOACTBO MeTaHONa, NnepepaboTka HedTu. MoNMITUNEH KaK
KPYMHOTOHHAHbI NPOAYKT XMMUYECKOro NpoM3BOACTBA. [puMeHeHMe 3TuneHa. NMpon3BoACTBO U
NPUMEHEHME KaydyKa U pe3uHbl.

CUHTETUYECKME N UCKYCCTBEHHbIE BOIOKHA, MX CTPOEHWE, CBOWCTBA. MpaKTMYecKoe Ncnosb3oBaHue
BOJIOKOH. CUHTETUYECKME NIEHKMU: U30N5LMA ANS NPOBOAOB, MeMBpPaHbI A1 ONPeCcHeHMs BOAbI, 3aLLMUTHble
NIEHKM AN aBTOMOOUNEN, NNACTbIPU, XMPYPruyeckne noBasku. HoBblie TEXHOIOTMM AaNbHENLErO
COBEPLUEHCTBOBAHMA NOJIMMEPHbIX MaTePMaoB.

Ponb opraHMYecKon XMmun B pelieHnmn npobaem sHepreTMyecko 6€30nacHOCTH, B Pa3sBUTUM MeSULMUHbI,
CO3Z.aHUN HOBbIX MaTepPManoB, HOBbIX MCTOYHNKOB IHEPTUN (aIbTePHATUBHbIE UCTOYHUKM SHEPTUN).

MpaKTuyeckune 3aHATUA

PeleHMe NpaKTUKO-OPMEHTUPOBAHHbIX 3a4aHMIA NO COCTAaBNEHNIO XMMUYECKUX PEAKLUIA, OTPAXKaOLLLMX
XMMUYECKYH0 aKTUBHOCTb OPraHUYeCcKUX CoeaMHEHUI B Pa3nYHbIX cpenax (NpuMpoaHbiX, BUONOrMYecKux,
TEXHOTeHHbIX).

OK 01
OK 02
OK 07
OK 09
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KoHTponbHasA

CTpyKTypa 1 CBOMCTBA OPraHNYECKMX BELLECTB. 2
pa6ora Ne3
Paspen 5. KnHeTuueckue n tepmoamMHamumyeckme 3aKOHOMEPHOCTU NPOTEKAHUA XMMUYECKUX peaKuui 12
Tema 5.1. OcHoBHOe coaepXKaHue OK 01
KnHeTnyeckume TeopeTtuyeckoe obyueHue 2 OK 02
3aKOHOMEPHOCTU  [Xymmyeckune peakumn. KnaccupumKkauma XuMnYeCcKnx peakumin: no ¢asoBomy cocTaBy (roMoreHHble 1 OK 03
NPOTEKaHUA reTeporeHHble), N0 UCNONb30BaHMIO KaTan3aTopa (KaTaiUTUYECKME U HEKATaIUTUYECKKE). OK 07
XMMUYECKUX CKOPOCTb peaKLiMm, ee 3aBMCMMOCTb OT Pa3/INUHbIX PaKTOPOB: NPUPOAbLI pearnpyoLLmx BeLLecTs, OK 09
peakuui KOHLLEHTPaLMUKN pearvpyoLLmx BeLwecTs, TemnepaTtypbl (npasuao BaHT-Frodda), nnowaan peakumoHHoOM 2

NOBEPXHOCTWN, HANNYNA KaTaansaTopa. Ponb KataansaTtopos B Npupoae 1 NPOMbILLIEHHOM NPOM3BOACTBE.

SHeprua akTMBaunn. AKTUBMPOBaHHbIM KomnneKkc. Katannsatopsl M KaTanms. Ponb KaTaans3atopos B

npupoAe 1 NPOMbILLAEHHOM NPOU3BOACTBE.

NabopaTtopHbie 3aHATUA 2

MN3yyeHne 3aBUCMMOCTU CKOPOCTU XMMMUYECKON pPeaKLMN OT KOHLLEHTPALUKM pearmpyoLLnx BeLLecTs 1

Temneparypbl.

NabopaTtopHan paboTa Ha BbIbOP:

1. NabopatopHas paboTta «OnpeaeneHne 3aBUCMMOCTU CKOPOCTM PeaKLUMM OT KOHUEHTPAL MM pearnpyowmx

BeLecTB». MccnegoBaHMe 3aBUCMMOCTM CKOPOCTU peaKkLumnmM OT KOHUEHTpauun. OnpeaeneHme KOHCTaHTbI 5

CKOPOCTU peaKkuum rpadpmnyeckum mMeToaom.

2. NabopaTtopHana paboTta «OnpegeneHme 3aBUCMMOCTU CKOPOCTU PEAKLUN OT TEMNEPATYPbIN.

NccnepoBaHMe 3aBUCMMOCTM CKOPOCTU peaKkLmum oT TemnepaTypbl. PacyeT sHeprum akTMBaumm peakumuu.

PeleHne NpakTUKO-OPMEHTUPOBAHHbIX 33aHMM Ha aHan3 GaKTOPOB, BAUAIOLWMX HA U3MEHEHME CKOPOCTH

XMMMUYECKOM peaKkuum.
Tema 5.2. OcHoBHOe cogepXKaHue
TepmoanHamuyec | Teopetudeckoe obyueHune 2 OK 01
kune Knaccndumkauma xmmmyeckmx peakumii: no teniosomy s¢pdekTy (3K3oTepmmyeckme, sSHA0TEPMUYECKME), NO OK 02
3aKOHOMEPHOCTU  [obpaTMocTu (0bpaTUMble 1 HeobpaTuMbie). TennoBble 3GDEKTbI XMMUUYECKUX peakuuit. TepmMoXMmmnyeckue 2 OK 07
NpoTeKaHnA ypaBHeHusA. O6paTMMOCTb peaKkLmii. XMMUYECKOe PaBHOBECKE U €r0 CMELLEHWNE NOA, AENCTBUEM PA3/TUYHBIX OK 09
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XMUMUYECKUX $aKTOpOB (KOHUEHTPALMA peareHToB UM NPOAYKTOB peakLmu, AaBaeHne, TemnepaTypa) ANnsa co3aaHua
peakuui. ONTUMaA/IbHbIX YCNOBWUIM NPOTEKAHUA XMMUYECKMX NPOLLECCOB.
PaBHOBecKe MoHATHe 06 3HTaNbNUK M 3HTPoNKUK. IHeprua Mb6ca. 3akoH Mecca n cneacTema us Hero. Ponb cmeleHuns
XUMMYECKUX paBHOBECMA B TEXHONOIMYECKMX NpoLEeccax.
peakumm MpaKTuyeckme 3aHATUA 2
MNpuHumn Jle WaTtenbe. BavaHme pasnmyHbix GakTOPOB Ha USMEHEHME PAaBHOBECUA XMMUYECKUX PEeaKLMN.
3aKOH AEeNCTBYHOLLMX MACC U KOHCTaHTa XMMWYECKOro paBHoBecuA. PacueTbl paBHOBECHbIX KOHLLEHTPAL M
pearnpyowmnx BEWECTB U NPOAYKTOB peakumi. PacyeTbl Tennosoro spdekTa peakuumu. 5
PelweHne NpakTUKO-OPMEHTUPOBAHHbIX 33ZaHMM Ha NpUMeHeHne npuHumna Jle-LWaTenbe Ana HaxoxaeHus
HanpaB/IeHMA CMeLLLEHNA PAaBHOBECUA XMMNYECKOM PeaKumm U aHanm3 GaKTopoB, BAUAIOLLMX HA CMELLLEHNE
XMMMYECKOro paBHoBecUA.
NaboparopHble 3aHATUA 2
NabopaTopHana paboTa «MN3yvyeHne BAMAHMA pa3nnYHbIX GAKTOPOB HA CMELLEHME XMMUNYECKOTO
paBHoBecKA».
UccnepoBaHne BANAHMA USMEHEHNA KOHUEHTPALMWM BELWLECTB, peakLnm cpegbl M TemnepaTypbl Ha 2
CMeLLeHNe XMMUYECKOro paBHoBecuA. CpaBHEHME NONYYEHHbIX PE3Y/IbTAaTOB C TEOPETUYECKN
NPOrHO3NpyeMbIMM Ha OCHOBe npuHumna Jle LWaTenoe.
KoHTposabHan .
CKOpPOCTb XMMMYECKOMN peaKkumn U XMMrUYecKkoe pagHoBecHe. 2
pa6orta Ne4
Paspen 6. AucnepcHble cuctembl 10
Tema 6.1. OcHoOBHOe coaepXKaHue OK 01
JucnepcHble Teopetuueckoe obyyeHue 2 OK 02
CUCTEMbI U1 JuncnepcHble cuctembl. KonnongHbie cuctembl. UCTUHHbIE PacTBOPSI. OK 07
dakTopbIl KX PacTBopeHue KaK GpnsnKo-xummueckmin npouecc. Pactsopbl. Cnocobbl NpUroToBiieHNsA pacTBOPOB.
yCTOM4MBOCTH PactBopumocTtb. MaccoBada f4onAa pacTBOpPEeHHOro BelecTtsa. [peaenbHO 4ONYCTUMbIE KOHLLEHTPALUUK U UX 5

MCMNONb30BaHMeE B OLLEHKE 3Ko/1I0rnyeckon besonacHocTy.
Knaccudmrauma aucnepcHbix cuctem no coctasy. CTpoeHne 1 pakTopbl YCTOMUYMBOCTM AUCNEPCHBIX CUCTEM.
PacnosHaBaHWe UCTUHHbIX PAacTBOPOB, KONNOUAHbIX PAcCTBOPOB M rpyboamncnepcHbix cuctem. CTpoeHune
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Muuennbl. PaccenBaHune cBeta Npu NPOXOXKAEHMM CBETOBOro Ny4Yyka Yepes onTUYeCcKM HeEOAHOPOAHYIO cpeay

(addekra Tungana).

MpakTnyeckmne 3aHATUA

PeweHwne 3a4a4 Ha NPUroTOB/IEHME PACTBOPOB.

PelweHne NpakTUKO-OPMEHTUPOBAHHbIX PACYETHbIX 3a4aHNI HA ANCNEPCHbIE CUCTEMbI, UICNO/b3yEeMbIE B
ObITOBOM U NPOM3BOACTBEHHOWN AEATENbHOCTU YEN0BEKA, C MO3ULMIA 3KOIorMyecko besonacHocTm
nocneacTBUN U TPaMOTHbBIX peLleHnit Npobsiem, CBA3aHHbIX C XUMUEN.

Tema 6.2. OcHoBHOe coaepXKaHue OK 01
UccneposaHue Na6opaTopHbie 3aHATUSA OK 02
CBOMCTB NabopaTtopHan paboTa «[1purotToBaeHne pacTBOPOBY.
AncnepcHbIX MpurotToBNEeHWE PACTBOPOB 3a4aHHOMN (MONAPHOM) KOHLEHTPALNUK (C NPAKTUKO-OPUEHTUPOBAHHbBIMU
cncrem Ana ux BOMpPOCamMu), onpegeneHume cpeabl BOAHbIX pacTBOPOB.
NaeHTUOUKALMK | NaBopaTopHas paboTa «McciefoBaHMe AUCNEPCHBIX CUCTEMD.
MpurotoBneHMe n nlyvyeHme CBOMUCTB ANCNEPCHbIX CUCTEM PA3HbIX BUAOB: CYCNEH3MN, IMYbCUM,
KonnounaHoro pactsopa. CpaBHeHMe CBOMCTB UCTUHHbBIX M KONIOUAHbIX PAaCTBOPOB, BblABEHNE OCHOBHbIX
PasINYNn Mexay HAMMN.
KoHTposabHan
JucnepcHble cuctembl.
pabota Ne5
Paspen 7. KauecTBeHHble peaKkuumn obHapyKeHUs HeopraHUYeCKUX U OpraHUYeCcKUX BeLecTs
Tema 7.1. OcHoOBHOe coaepXKaHue OK 01
ObHapyKeHune MpaKTuueckune 3aHATUA OK 02
HEOpraHM4YecknX  |KayecTBeHHbIe XMMUYECKME peaKLuum, XapakTepHble ana 0bHapyKeHMA HeopraHMYeCcKUX BeLLLecTs
KaTMOHOB U (kaTMoHOB 1 aHMOHOB). CocTaB/ieHNe YpPaBHEHWUI peaKkLnii 0bHapyKeHua KaTnoHos |-VI rpynn n aHMoHOB, B
AHMOHOB

T.4. B MO/IEKYNSIPHOMN U MOHHOM dopmax.
Peakunn obHapyKeHUs HEOPraHNYEeCKMX BELLECTB B peasibHbiXx 06beKTax OKpYyrKatoLLen cpesbl.

NaboparopHble 3aHATUA

O6Hapy»KeHne HeopraHMYecKux BeLwects (KaTMoHoB |-VI rpynn uamM aHMOHOB) C UCNOb30BaAHUEM
KauyeCTBEHHbIX aHA/IMTUYECKUX PeaKLUil.
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NabopaTopHana paboTa Ha BbibOp:

1. NabopatopHas paboTa «AHANUTMYECKNE pPeaKLMm KaTnoHoB |-VI rpynn».

MpoBeaeHNe KaueCTBEHHbIX PeaKL M, NCNOb3yeMbIX ANA OOHAPYKEHUA KAaTUOHOB | rpynnbl (Kaaus,
HaTpWA, MarHus, ammoHus), Il rpynnbl Ha npumepe 6apus, Il rpynnbl — cBMHUA, [V rpynnbl — antoMuHms,
V rpynnbl —*kenesa (Il u 1), VI rpynnbl — HUKena. OnmucaHne Habatogaemblx ABNEHUM U COCTaBNeHME
XMMUYECKUX PeaKLLni.

2. NNabopaTtopHas paboTa «AHANUTUYECKME PEaKLMN AaHUOHOBY.

MpoBeaeHNe KAaYeCTBEHHbIX PeakL M, MCNOIb3yeMbIX ANA 0OHAPYKeHMA aHMOHOB: KapboHaTa, pocdaTa,
cynbdarta, cynbduaa, HUTpaTa, xnopuga u ap. OnucaHme HabAAEMbIX ABNEHUIM U COCTaBNEHUE
XMMUYECKUX peaKLni.

Tema 7.2.
ObHapyKeHue
OpraHMYecKkmnx
BeLLecTB
OTAEeNbHbIX
KNaccoB ¢
MCnosib30BaHMEM
KayeCcTBEHHbIX
peakumm

OcHoOBHOEe coaepXKaHue

n PaKTU4YECKUEe 3aHATUA

KauecTBeHHble XMMUYECKME peaKkLUnn, XapaKTepHble AN 06HAPYKEeHUA OTAENbHbIX K1aCCOB OPraHUYecKmnx
coeanHeHnn: GeHoNoB, anbaerMaos, Kpaxmana, YKCYCHOM KUCAOTbl, aMUHOKUCAIOT U Ap.

[eHaTypauusa 6eN1KoB Npu HarpeBaHuu, UBeTHble peakuun 6enKkos.

CocTaBneHue KauecTBEHHbIX peaKkLmii 06HapY»KeHUA OpraHUYeCcKUX COeANHEHNIN OTAENbHbIX KNacCoB.

Na6opaTopHble 3aHATUA

O6HapyKeHne opraHMYecKMUX COeAMHEHU OTAE/bHbIX KN1aCCOB.

NabopaTtopHan paboTa Ha BbIbOP:

1. NabopatopHana paboTa «KauecTBeHHble peakunn Ha OTAeIbHbIe KNacCbl OPraHUYEeCKMX BELLLECTBY.
MpoBeaeHNe KauecTBEHHbIX PpeaKLmMii, UCNOJIb3yEMbIX ANA 0BHAPYKEHUA OPraHUYECKUX BELLLeCTB
Pa3/INYHbIX KNaccoB: GeHO/0B, aNbaernaos, Kpaxmana, yKCyCHOM KMC/IOTbl, aMUHOKUCIOT, 6ENKOB 1 Ap.
OnucaHune HabnaaeMbix ABNEHUI N COCTaBAEHNE XMMUYECKUX PeaKLMin u/muam cxem.

2. NabopaTtopHas paboTa «KauyecTBeHHbIN aHaIM3 OpraHUYecKMX coeguHeHUN No GYHKLUMOHANbHbIM
rpynnamy.

MpoBeaeHNe KauecTBEHHbIX PpeaKkLmii, MCNO/Ib3yeMbIX AN PACNO3HAaBaHMA OPraHUYECKUX BELLLECTB
OTAENbHbIX KNaccoB Mo GYHKLUMOHANbHbIM rpynnam: Ha Npumepe aMMHOKMCAOT U KapbOoHOBbIX KUCAOT,

OK 01
OK 02
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cnupToB M $eHo0B, aNbaernaos U KeToHoB. OnncaHne Habaraaembix ABNEHUIN U COCTaBAEHUE
XMMUYECKUX peakumnii nu/unm cxem.

MpodeccMoHanbHO-OpUEHTUPOBAHHOE coAepKaHue (coaeprKaHue NPUKNALHOro Moaynn) 42
Paspen 8. Xumusa B 6bITYy M NPOM3BOACTBEHHO AEATE/IbHOCTU YeloBeKa 6 OKO01
Tema 8.1. OcHoBHOe cogepXKaHue 6 OK 02
Xvmuma B 6bITY U MpaKTuueckune 3aHATUA 6 OK 04
Npou3BOACTBEHHO |3KonormMyeckas 6e30nacHOCTb NocaeacTBM 6bITOBOM N NPOM3BOACTBEHHOM AEATEbHOCTU Ye/10BEKa, OK 07
N AEATENbHOCTM  [cBA3aHHan C NepepabOoTKOM BELLECTB; MOVCK M aHaIN3 XMMUYECKOW MHGOPMALMK U3 Pa3INUHbIX 2 NK22,3.1,3.2,
4yenoseka MCTOYHWKOB (Hay4yHasa M y4yebHO-Hay4YHana nuTepaTypa, CpeacTBa maccoBoi MHdopmaummn, cetb MHTepHeT 1 4.1,5.1.

Apyrve).

Kelicbl (c yyeTom byayuieit npodeccuoHaibHOM AeaTeIbHOCTM) Ha aHanu3 MHpopmaLmmn o

NpPOV3BOACTBEHHOMN AEATE/IbHOCTU Ye/10BEKa, CBA3aHHOM ¢ NnepepaboTKoM 1 NoNyYEHUEM BELLLECTB, a TaKKe 2

C 3Konormyeckomn 6e3onacHoOCTbIo.

3awmTa Keiica: MNpeactaBneHne pe3ynbTaToB peLleHMa KeMCoB (BbICTYNeHMe C Npe3eHTaumet) 2
*Pasgen 9.1. UccnepoBaHMe M XMMUYECKUIA aHaNU3 06beKToB Buocdepbl 36
Tema 9.1.1. OcHoOBHOEe coaepXKaHue OK 01
OcHosbl Na6opaTtopHbie 3aHATUA 2 nK1.1,2.1,3.1,
nabopaTtopHoit NabopaTopHas paboTta «OcHOBbI 1a6OPATOPHOIN MPAKTUKMY. 3.2,4.1,4.2,5.1.
NPaKTUKK B NabopaTtopHasn nocyaa 1 xumuyeckue peaktnsbl. OCHOBHble labopaTopHbie onepauun. JlabopatopHoe 2
npodeccrmoHanbHbl [obopyaosaHme. TexHUKa 6@30MacHOCTM U NpaBuna paboTbl (NoBeaeHUA) B NabopaTopuu.
x n1abopaTopnAXx  [MpakTuueckne 3aHATUA 6

BbINoNHEHWE TUNOBbLIX PACYETOB MO TEMATUKE IKCNEPUMEHTA (BbIXOA NPOAYKTa peakuum, Macca HaBeCKM,

obbem pactBopuTensa).

O6paboTKa AaHHbIX, aHa/IM3 U OLEHKA UX AOCTOBEPHOCTM (BbIMMC/NEHME CPEAHErO 3HAYEHMA

3KCMepMMEHTa/IbHbIX AaHHbIX, MOrPELWHOCTH). °

MpencraBieHMe pe3ynbTaToB 3KCNEPUMEHTA B pasnnyHon popme (Tabnuua, rpaduk, oTyeT, AoKNaA4,

npeseHTauus).

OcHoBHOe coaepiKaHue 6 OKO01
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Tema 9.1.2.
Xumunyeckumi
aHanu3 npob Boapl

TeopeTuyeckoe obyuyeHue

Knaccudumkaumsa npob Bogbl No BUAY M HA3HAYEHUIO, UCXOAA U3 ee XMMUYECKOro COCTaBa.
OpraHonenTuyeckme cBOMCTBA (3anax, NPO3pPaYHOCTb, LLBETHOCTb, MyTHOCTb) BoAbl. KNCNOTHOCTb U
LLLeIoYHOCTb BoAbl. pH cpeapl n meToabl ee onpegeneHma. HecTkocTb BOAbl U METOAbI €€ ONpeaesieHuns.
CyLWwHOCTb MeTOAa TUTPOBAHMA.

BuAabl }KecTKOCTN BOAbI (BpeMeHHas M NOCTOAHHAs). KeCTKOCTb BOAbl Kak MPUYMHA BbiNaaeHUA 0CaAKOB UK
06pa3oBaHMA CONEOTNIOKEHNN, MMEIOLMX MECTO B ObITy M Ha NPOM3BOACTBE.

CocTaB conel, BbI3bIBAIOLLMX KECTKOCTb BOAbI. XMMMYECKME NPOLECCHI, YCTPAHAIOLLME XKECTKOCTb BOAbI.
YpaBHEHUNA XUMNYECKUX PEaKLMN, UNNHOCTPUPYIOLWMX NPOLECCHI, NPOMUCX04ALLME NPU YCTPAHEHUM
KECTKOCTU. YCTPaHEHNE BPEMEHHOM XKECTKOCTU BbITOBbIMU U XMMUYECKMMU cnocobamm. Cnocobbl
YCTPaHEHUs NOCTOAHHOM }KECTKOCTU.

n PaKTU4YECKUEe 3aHATUA

Cnocobbl BblpaXKeHUs KOHLEHTPaLMKM PacTBOPOB: MaccoBas 40N PaCTBOPEHHOIO BELLECTBa, MONAPHAA U
MONANbHAA KOHUEHTpauun. TUTp pacTBopa. PelleHre NpPakTUKO-OPUEHTUPOBAHHbBIX TEOPETUYECKUX
3aaHWNI Ha pacyeT KOHLLEHTPALWIA 3arpA3HSAIOLLMX BELLECTB U UX CPaBHEHUE C NpeaesibHO A0NYCTUMbIMU
KoHueHTpaumnamum (NOK).

Na6opaTopHble 3aHATUA

NccnepoBaHMe XMMUYECKOro cocTaBa npob BoApbl.

NabopaTtopHan paboTa Ha BbIbOP:

1. NabopaTtopHan paboTta «O4YMCTKa BOAbI OT 3arpsA3HEHUNY.

Ucnonb3oBaHne metoaos GUNLTPOBAHMA U aacopbunm ans otTaeneHns 3arpasHeHni B uccnegyemom npobe
BOAbl. BbI6Op MeToZa OYMCTKM B 3aBUCMMOCTM OT BUAA 3arpAsHeHns. CpaBHeHMe apPeKTUBHOCTH
Pa3IMYHbIX METOLO0B OYMCTKM BOAbI B Pa3HbIX yc10BUAX (B NabopaTopuu, B 4OMALLHMX U NONEBbIX
ycnoBusx).

2. NabopaTtopHan paboTa «OnpeaeneHne pH BoApl N €€ KUCAOTHOCTUY.

Onpegenenune pH cpeapl C NOMOLLLIO YHUBEPCANbHOIO MHAMKATOpA. Micnonb3oBaHWe TUTPOBAHMA ANA
onpeneneHunna KucnotHoctu. OnpeaeneHne obLWEN KUCIOTHOCTM BOAbI, pacyeT cBO60OAHON KUCIOTHOCTM.
Onpenenexune obueit n ceoboaHom wenoYHocTn. CocTaBNeHUE YPaBHEHUI peaKLumMiA, NPOTEKaoLWMX Npu

OK 02

OK 07
NnK1.2,2.2,3.2,

4.2,5.2.
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onpeaeneHnn KUCNOTHOCTU/ WeNoYHOCTM Npob BoAbl. YCTaHOBEHME CNOCOHOB MCMNOb30BaHUSA
nccnenoBaHHbIX NPO6 BOAbI B XKU3HEAEATE/IbHOCTM Ye/10BEKA, HA OCHOBE NOJIy4EHHbIX AAaHHbIX O COCTaBe.
3. NNabopaTtopHan paboTta «OnpegeneHme *KecTkocTn Bogbl M CNOCobbl ee yCTpaHeHUAY.

Cnocobbl yCcTpaHEHMA BCEX BUAOB }KECTKOCTU B 3aBUCMMOCTM OT COCTaBa COJIEN }KEeCTKOCTU. PelleHne
3KCNEePMMEHTaNIbHOM 334,34M Ha BbIAB/IEHWE BPEMEHHOW M NOCTOSHHOM XKecTKocTu Boabl. OueHKa
BEPOATHOCTM YCTPAHEHMA BCEX BUAOB KECTKOCTU B AOMALLHUX YCAOBUAX.

Tema 9.1.3.
Xummnyeckum
KOHTPO/Ib KayecTBa
NPOAYKTOB
NUTaHUA

OcHoBHOE cogepxxaHue

TeopeTuyeckoe 06yqe|-me

KauyecTBeHHbIN XMMUYECKMIA COCTaB NPOAYKTOB NUTaHUA. BewecTtBa, danbcnpuumnpyome npoayKTbl
NMUTaHWSA, U BELLLECTBA, 3arpsa3HAOLME NPOAYKTbI NUTaHUA. OnpeaeneHme 3arpasHALWNX XMMUYECKMX
BELLEeCTB B NPOAYKTaX NMUTAHUA, onpesenieHne BeLLecTB, He 3aAB/IEHHbIX B COCTaBe NPOAYKTOB MUTAHMS.

n PaKTU4YECKUe 3aHATUA

OpFaHVNECKVIe M HeopraHn4yeckue BellecrtBa, BXxogAalimne B COCTaB NPOAYKTOB MUTaHUA. Onpep,eneHme
COCTaBa 6I'IPOA Ha coaepxaHNe MaKpo U MUKPO3/1EMEHTOB. Vlayqume npegnoxXeHHbIX NnpenogaBatenem
6J'IIO,CI| Ha npeameTt Xummn4yeCKoro coctaBea, onpeaeneHume ,a,oneﬁ oT CyTO‘-IHOl‘;1 HOPMbl MaKpo “
MWUKPO31IEMEHTOB B YKa3aHHOM 6mo,c|,e.

PelleHne NpPakTUKO-OPNEHTUPOBAHHbIX 3a4a4 No KyJ'IVIHapHOﬁ TeMaTUKeE pa3/INYHbIX TUMOB.

NabopaTopHbie 3aHATUA

NccnepoBaHMe XMMUMYECKOro COCTaBa NPOAYKTOB NMUTAHUA.

NabopaTtopHan paboTa Ha BbIbOp:

1. NabopatopHasn paboTta «O6Hapy»KeHne HATPATOB B NPOAYKTAX MUTAHUAY.

NccnepnoBaHne matepranos NOMYKOIMYECTBEHHBIM METOLOM OnpeaeieHUA HATPATOB C UCMO/Ib30BaHNEM
AndeHnnammHa (KopHenaoabl OBOLLEN, INCTbA U KOYEPbIXKKA KanycTbl, N1o4bl GPYKTOB). AHaNU3 YPOBHS
3arpA3HeHnA HUTPaATaMM NO MHTEHCUMBHOCTM OKPALLMBAHUA NPOAYKTOB PeaKL UK.

2. NabopaTtopHan paboTa «MccnepoBaHme NpoAyKTOB MUTAaHMA HA HaMYME YINEBOLOBY.

NccnepnoBaHMe MONOYHBIX NPOAYKTOB Ha HAa/MYMe Kpaxmana. MccnefoBaHne NpoAyKTOB Ha Hanuume
FIIOKO3bI.

OK 01

OK 02

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

OcHoOBHOe copgepxaHue

OKO01
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Tema 9.1.4.
XrMmuyeckui
aHanu3 npob
noysbl

TeopeTuyeckoe obyuyeHue

Knaccudmkauma noys no BuAy U HasHauYE€HUIO, UCXOAS U3 XMMUYECKOro cocTaBa. MaeHTudukaums npobsi
MOYBbI MO €€ XMMMUYECKOMY COCTaBY, ONMUCaHMUE BO3MOXKHOCTEN ee MPUMEHEHMA.

TpeboBaHMA K KayecTBY NOYBbI Pa3IMYHOro HaszHaYeHua. OnncaHne ocobeHHOCTEN UCNONb30BaHUSA NOYB B
3aBMCMMOCTM OT TUMOB, CNOCO6bI YAyULLIEHMA Ka4ecTBa NOYB B 3aBMCMMOCTU OT Ha3HaYeHuA.

0O61aCcTU NCNONb30BaHMA OPraHNYecKnxX yaobpeHuii B 3aBUCMMOCTU OT KauyecTBeHHOro cocTasa. OnuncaHue
OpraHUYecknx yaobpeHuit U x NpMMeHeHMEe B 3aBMCMMOCTU OT COCTaBa NOYBbI U ee Pa3HOBUAHOCTY.

MpakTnyeckmne 3aHATUA

O6nacTv HaszHayeHUA (NPUMEHEHMA) NOYBbI, UCXOAA N3 KAYECTBEHHOTO U KOJIMYECTBEHHOIO cocTaBa. AHanAu3
HOPMaTUBHOM AOKYMEHTALMUMN.

Ponb HeOpraHMYECKUX BELLECTB B Ka4eCTBe MMUHEpPasbHbIX YA0OPEHUN, yaydLInTeNnen NoYBsl.

CocTaB MMHepanbHbIX yA40OpeHUN N UX NPUMEHEHMEe B 3aBUCMMOCTM OT COCTaBa MNo4Bbl U ee
pa3HOBUAHOCTU. B3anmocBA3b cocTaBa yaA0bpeHU U UX BAMAHUA Ha BEreTaTMBHbIE CBOMCTBA U
NNOAOHOLWEHNE PACTEHUN.

Na6opatopHble 3aHATUA

NccnepoBaHMe XMMUMYECKOro coCTaBa Npob nouyBbl.

NabopaTtopHan paboTa Ha BbIbOP:

|. JlabopaTopHasa paboTa «O6HapyXKeHMe HEOPraHUYEeCKUX NpMumMmecei B npobax».

MpuroTtosaeHne Npobbl NOYBbI ANA UCCAEA0BAHUA KMCNOTHOCTM/WEN0YHOCTUN, HEOPraHUYECKMX
3arpAsHeHuin. ObHapyKeHne xnopua- U cynbPat-noHoB B Npobe nousbl. COCTaBAEHME YPaBHEHUI peaKkuuii
obHapyeHuAa. CpaBHEHME NONYYEHHbIX NOKasaTesiell C HOPMaTUBHbLIMM (CNPABOYHbIMM) 3HAYEHUAMMU.

2. NNabopaTtopHas pabota «OnpegeneHne pH BOAHOM BbITAMKKU NOYBbI, €€ KUCNOTHOCTU U LLLEIOYHOCTU Y.
NccnepoBaHMe BOAHDIX BbITAXKEK 06pa3L,0B roTOBbIX MOYBEHHbIX CMecel (A1A pa3HbIX TUMNOB PacTeHuM).
OnpepgeneHne pH nouysbl ¢ UCNONb30BaHMEM MHAMKATOPOB. OLLEHKa TUMOB NOYB B NPEeACTAaBAEHHbIX
obpasuax (cunbHOKMCNAA, KNUCias, cnabokucnasa, HeMTpanbHasn, Weao4YHas).

OK 02

OK 07
NnK11,2.1,2.2,
3.1,3.2,4.1,5.1.

Tema 9.1.5.
MccneposaHue

OcHoOBHOe coaepiKaHue

10

TeopeTtuueckoe obyueHue

OKO01
OK 02
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06beKToB YyebHO-nccnenoBaTeNbCKMn NPOEKT B 061acTK nccnenoBaHma ob6bekTos buochepol. 0630p Tem yyebHo- OK 04
buocoepbl nccnenoBaTesIbCKMX MPOEKTOB. ANTOPUTM BbINOAHEHUA NpoeKTa. OnpeaeneHune npobiembl UccnegoBaHms. 2 OK 07
MeToabl NOUCKA, aHanM3a 1 06paboTkM MHGOPMaLMK O NPOEKTE B PA3/INYHbIX UCTOYHMKAX. nK1.1,1.2,.2.1,
MpakTnyeckmne 3aHATUA 2.2,3.1,3.2,41,4
060CcHOBaHME aKTyaslbHOCTY BbIBPaHHO Tembl. BbiasneHne npobaembl nccnenosaHma. Boibop 06beKToOB 1 2 .2,5.1,5.2.
MeToA0B UccneaoBaHuA. MocTaHOBKa Uenewn 1 3agad nccnefosaHusa. OnpegeneHne npoaykTa
nccnegosaHua. OnpegeneHme sTanos M COCTaBAEHME NAAHA UCCNeA0BaAHUA.
3awmTta npoekKra: NpeacraBneHme pesynbTaToB BbINONHEHUA Y4eOHO-NUCCAeA0BaTEIbCKMX MPOEKTOB 2
(BbICTYNNEHME C Npe3eHTaumen).
NabopaTtopHbie 3aHATUA 4
NccnepoBaHue NpeanoXeHHOro 06beKTa Ha KUC/IOTHOCTb, WEeN0YHOCTb, XMMUYECKUI COCTaB (3arpasHUTenu,
MaKpo- 1 MUKpo3iemeHTbl). ObpaboTKa pe3ynbTaTtoB nccnesoBaHusa. OueHKa KayecTBa uccnegyemoro 4
061beKTa, UCcxoas U3 pesyibTaToB XMMUYECKOro aHanun3a.
Bcero 144
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4. YCJIOBUSA PEAJIU3AIIUUA ITPOTPAMMBI OBIIIEOBPA3OBATEJBHOM
JUCHHUITIJINHBI
4.1. TpeGoBaHusi K MUHMMAJILHOMY MATEPHATBHO-TEXHHYECKOMY 00ecnedeHH 10

Peanusanus mporpaMMbl y4eOHOTO nipeiMeTa TpeOyeT Halnuus yueOHOro KabuHeTa Xumuu u
nabopatopum.

O6opynoBanne yqeOHOT0 KabnHeTa (HaTJIsAHbIE TIOCOOMS):

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

Ta6mmma «lleprogmaeckas cucTemMa XUMHIECKHX dteMeHToB .M. MennemneeBay.
Tabnmira pacTBOPUMOCTH KUCIIOT, OCHOBAaHHM, COJICH B BOJIEC M Cpeja.

CreHapl «INEKTPOXUMUYECKUH PS/T HATIPSDKEHUS METAILTOBY, «Ps 37eKTpooTpHIaTesbHOCTH
3IIEMEHTOB)

WNHdopMamoHHbII CTEH] ¢ pa3elaMHu:

«udpopmanns»

«TexHrka 0€30NaCHOCTH B KAOMHETE XMUMUNY

«Oxazanue mepBoi TOMOIITHY

«l"oTOBHMCH K 3aUeTy»

«Xumus B ipodeccumn»

Mojenu KpUCTaJUTMYECKUX PEIIETOK

Konnexuuu npocThIX U CIOXKHBIX BEIECTB

Komnnekiuu nomumepos

Konnexius ropHbix

TexHNuecKHe cpeaAcTBa 00yUCHHUS:

e Hoytbyk «Acerr
o Tenesuzop «SAMSUNG»

Ob6opynoBanue 1abopaTopuu ¥ padOYUX MECT J1a00PATOPHH:

MeH3ypKH, TUIIETKU-KaIleJIbHULIBI, MUKPOCKOI, TPEAMETHBIE X IOKPOBHBIE CTEKJIA,
¢bunbTpoBaNbHAS OymMara, CTeKISTHHbIE TPOOUPKH, pe3NHOBbIE IPOOKH, HAOOP PEAKTHBOB, CTEKIISTHHBIE
MaJIOYKH, IITATUBBI JIs TPOOUPOK. BOPOHKH CTEKIISIHHBIE, (hap(OpOBEIe YaIIKH, MHHIETHI, (GUIBTPHI
OyMaskHbIE, 1a00pPaTOPHBIE IITATUBBI, CIIMPTOBBIE TOPENIKH, ACP>KATEIH 15l IPOOUPOK, CKIISIHKU JUIS
XpaHEeHHUs PeaKTHBOB, pa3AaTOYHbIE JOTKH, TUTeJIbHBIE UL, MepHbIe Tpooupku (Ha 10-20 mu1) u
MepHbIe KoJobI (25, 50, 100 ), nHaAUKaTOpHBIE OJIOCKU AJIs onpeneieHnus pH, yHuBepcanbHbIHi
MHJIUKATOP, JJaOOPaTOPHbIE W/WIIN AaHATUTHYECKUE BECHI.

4.2 UndopmannoHHoe odecneyeHne 00ydeHust
OCHOBHBIE HCTOYHUKH

Mns crynenTos

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

I'abpuensn, O.C.. Xumus: yu. nocobue 11xmacc. - M.: Hpoda, 2019

Pynzutuc, I'.E. Oprannueckas xumusi: yaeOHuK ¢ auckoM 10xnacc - M: Ilpocsemenue, 2018
Pymzutuc, I'.E. Xumus: yueonuk ¢ nuckoM 1lkmace - M: Ipoceemienue , 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 Munucrepcta o0pazoBanus U Hayku PO ot 17.05.2012 Ne 413 «O6 yTBepkaeHnu (enepaisHOro
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 JlemapTamMeHTa TOCYAapCTBEHHOH IOJIUTHKH B cdepe MOATOTOBKH paboumx kampoB u IIO
Muno6puayku Poccun ot 17.03.2015 Ne 06-259 «PekoMeHAanuy 0 OpraHU3alMU MOJYUYSHHs CPEIHEro
ob1iero ob6pa3oBaHus B IpeAesax OCBOSHHUsI 00pa30BaTeIbHBIX MPOrpaMM CPEIHEro NMpo(ecCHOHaIbLHOTo
oOpazoBanMsi Ha 0a3e OCHOBHOTO o0Omiero oOpa3oBaHHMs C Y4eTOM TpeOOoBaHUH QeaepalbHBIX
TOCYJAPCTBEHHBIX 00Pa30BATENBHBIX CTAHIAPTOB H MOTy4aeMOi POeCcCHH UITH CIICIIHATEHOCTH CPEIHETO
PO ECCHOHATIEHOTO 00pa30BaHUSD».

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

JlonojiHuTEe IbHBbIE HCTOYHUKH
Jns crynenTos

Tabpuensn O.C. Xumus : yu. nmocodbue 10 ximace - 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. : Ipoda, 2013r.

Tabpuenan O.C, Ocmpoymog M.I. Xumus mis npodeccuii U CHENUATbHOCTEH TEXHUYECKOTO
npoq)nn;{ YYeOHUK IS CTYA. YUpexaeHni 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-HAyYHOrO MNpOoQuis: y4eOHUK Ui CTyJH. YYpPEKICHUH cped. mpod.
obpa3zoBanmst. — M., 2014.

7. Tabpuensn  O.C., Ocmpoymog H.I. Xumusa nansa nupodeccuit U crenuaIbHOCTEH
COLMAIbHOOKOHOMHUYECKOTO ¥ TYMaHUTApHOTO Mpoduieil: y4eOHUK IS CTYJ. YUPEKICHUH cpel. mpod.
obpa3zoBanmst. — M., 2014.

agrwbdE

8. Tabpuensan O.C., Ocmpoymos U.I'., Cnaoxos C.A., Jopogpeesa H.M. Ilpaktukym: y4ued. mocodue
JUTSL CTYJT. YUpeXIeHuH cpen. npod. odpasoanus. — M., 2014,

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

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

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

12. Epoxun FO.M. Xumus: 3anauu v ynpaxHeHHUs:: y4e0. mocoOue Al CTyA. YIpeKAeHui cpea. npogd.
obpa3zoBanms. — M., 2014.

13. Epoxun FO. M. COOpHHK TECTOBBIX 33aJJaHUH 110 XUMHHU: y4eO. mocodue Uit CTyA. yUpexkIeHHN
cpen. npod. oOpazopanus. — M., 2014,

14. Epoxun FO. M., Kosanesa 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. O6mas ouosorus — Mockga. «Jlpoga» 2016.
16. Kapyosa A.A. Xumus: yaebuuk 10 kmace - M: Benrtana, 2010r.
17. Huxumunckas T.B. buonorusi: kapMaHHbIil cipaBoyHUK. — M., 2015.
18. Cnaokos C. A, Ocmpoymos U.I"., I'abpuensn O.C, Jlykvanosa H.H. Xumus s npodeccuit u
CHENUAIBHOCTEH TEXHUYECKOTO MPOQUIISL.
19. Pyosumuc I'.E. Xumus: yueOHuk ¢ nuckoM 1lkmace - M: IlpocBemenue , 2013r.
20. Pyosumuc [ E. Opranndeckas xuMmus: yaeOHUK ¢ auckom 10xmacc - M: [Ipocsemenne, 2013r.
21. Caenxo O.E. Xumus: Texundeckuil npodmib: yaeOnuk st cryaentos CI1O. — Pocro v/:
®denukc, 2013

DJIEKTPOHHOE MPUIIOKEHHUE (ICKTPOHHOE YUeOHOE U3JaHKe) IS CTY. YUPEKIACHUN cpel. mpod.
obpazoBanmst. — M., 2014.

HNHTepHeT — pecypcsl

1. www.pvg.mk.ru (omummuana «ITokopr BopoObeBEI TOPEI»).
2. www.hemi.wallst.ru (O6pa3oBaTenbHBIN CAUT VIS IIKOJBHUKOB «XUMHU).
3. www.alhimikov.net (O0pa3oBaTe/IbHbIN CAUT JIsI IIKOJLHUKORB).

39



4.

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

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

5.

5. KOHTPOJIb M OIIEHKA PE3YJbTATOB OCBOEHUS OBIIEOBPA3OBATEJILHOM

TACHUTIINHBI

Oo6mas/mpodeccnoHanbHAS
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.

®poHTaIBHBIN OMPOC
Ipaxmuueckue u
1abopamopHvle 3aHAMUsL
Buvinonanenue mecma
Xumuueckuil Oukmanm

OK 02. OcymiecTBisITh MOUCK,
aHAJIN3 ¥ HHTEPIPETAIHIO
nHpOpMAIH, HEOOXOANMOI
JJIA BBITIOJIHEHUA 3a1a4
npohecCHOHATBHOMN
JeATeITILHOCTH.

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
peann30BbIBaTH COOCTBEHHOE
po(heCCHOHAIBHOE U
JMYHOCTHOE Pa3BUTHE.

P 5. Temnl
5.1,5.2.15.2.25.2.3.

Ipaxmuueckue u
nabopamopuwvie pabomol
buonozuueckuii ouxmanm
Pasnoyposueswvie 3a0anus
OpoHTaIBHBIN OIpoc
Jemnosas (ponesas) urpa
Keiic-3amanuns
Buinonanenue mecma
Konmponvnas Ne2

OK 04. PaboTraTb B KOJIJIEKTUBE
1 KoMaHie, 3hHeKTHBHO
B3aMMOJICMCTBOBATH C
KOJUIETaMH, PYKOBOJCTBOM,
KJIMEHTaMH

P 1. Temmr 1.2,1.3.

P 2. Temnr 2.4,2.5,2.6.
P4.Temr14.1,4.2,44,4.5.
P 5. Temur
5.15.215.2.25.2.3.

VYeTHBI onpoc
KoncnexTsr

Pedepatsr

Coo0mmenns
IIpaxmuueckue u
nabopamopuvle pabomsl
Keiicwl - 3aganus
Buvinonuenue mecma
Koumponvuas No3

OK 07. ConeticTBOBaTH
COXPaHEHUIO OKPYKAoIIEeH
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 n
nmabopaTopHbIe pabOThI
Koumponvuas paboma No4
Keiic — 3amanns
(BBICTYIIICHHE C
Ipe3eHTanreN)
Koumponvnas paboma Nes
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OK 09. Ucnons30Bath
WH(POPMAITUOHHBIC TEXHOJIOTHH
B PO eCCHOHATHLHOM
JIeSITETIbHOCTH.

P 1.Temsr 1.2,1.3.

P 2. Temnl
2.1,2.3,2.4,2.5,2.6.
P4.Temr1 4.1,4.2,44,4.5.
P 5. Temnl
5.1,5.2.1,5.2.2,5.2.3.

@poHTaANTBHBIN ONIPOC
Tlpaxmuueckue u
nabopamopiuvle pabomsl
Pemienue reneTuyeckux u
IKOJIOTHYECKUX 3324
3ammuTa Keiica (BBICTyIIICHHE
C Tpe3eHTauen)
Jugpepenyuposannolii
3auem

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

P9 Tema9.1.1.-9.1.5

VYeTHBI onpoc
Buinonuenue mecma
IIpakTrHueckue u
nmabopaTopHbIC pabOThI
Pemenne TunoBbIX 3a1a4

IIK 1.2. Ocy1iecTBiaTh
00paboTKy, HOJATOTOBKY
OBOIIIEH, TPUOOB, PHIOKI,
HEPHIOHOTO BOJHOTO CHIPHS,
MsICa, TOMAITHEeH MITHUIBI, TU9H,
KpOIHKA.

P9.Tema 9.1.2. .-9.1.5

OpOoHTaIBHBIA 0IIPOC
IIpakTHueckue u
nabopaTopHbie PabOTHI
Pewenue mpaktuko-
OPHUCHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHUI Ha
pacyeT KOHIEHTpauu
3arps3HSIOLINX BELIECTB U UX
CPaBHEHUE C MpeieIbHO
JOIYCTUMBIMH
koHneHTparsamu (IT1K).

IIK 2.1. IloaroraBnuBaTh
pabouee MecTo, 000PYJI0BaHUE,
CBIpBe, HNCXOIHBIC MaTepI/IaJ'IBI
JUTS IPUTOTOBJICHUSI TOPSIYMX
OJr0/1, KyJTUHAPHBIX H3ACIUMN,
3aKyCOK pa3HOOOpPa3HOro
ACCOPTUMEHTA B COOTBETCTBHUHU
C UHCTPYKIMSAMH H
peraMeHTaMH.

P9. Tema9.1.1. .-9.1.5

VYcrHBIi onpoc
Buvinonnenue mecma
BrInonHeHe THITOBBIX
pacueToB 10 TeMaTHKe
JKCIIEpPUMEHTA (BBIXOJ
IPOJIyKTa Peakiuu, Macca
HaBECKH, 00BEM
pacTBOpHUTETS).

[IK 2.2. Ocy1iecTBIATh
MIPUTOTOBJICHHE,
HEIPOIOJDKUTEHHOE XpaHEeHNE
OyJIHOHOB, OTBApOB

Pa3HO0OPa3HOr0 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, UCXOHBIE MATCPHAIIBI
JUTSI IPUTOTOBJICHUS XOJOHBIX
Ouro 1, KyTUHAPHBIX M3/IEITHH,
3aKYCOK B COOTBETCTBUHU C
WHCTPYKITUSIMH H
perIamMeHTaMu.

IIK 3.2. OcymecTBasaTh
MIPUTOTOBJICHUE,
HETNPOJIOJDKUTEIILHOE XPaHCHHE
XOJIOJTHBIX COYCOB, 3aIIPaBOK
Pa3Ho00pa3HOT0 aCCOPTUMEHTA.
[IK 4.1. [ToaroraBiauBaTh
pabouee mMecTo, 000pyIOBaHHE,
CBIPBE, UCXOHBIE MaTEePHAIIBI
JUTSI IPUTOTOBJICHUS XOJIOHBIX
Y TOPSYUX CIATKAX OO,
JIECEPTOB, HAITUTKOB
Pa3Ho00Pa3HOTro aCCOPTUMEHTA
B COOTBETCTBHH C
WHCTPYKITUSAMH H
periaMeHTaMHu.

[IK 4.2. OcymiecTBiaTh
MIPUTOTOBJICHNE, TBOPUECKOE

o opMIIEHHE U TTOATOTOBKY K
pealin3anny XOJIOIHbIX CIAIKUX
Ouro1, ecepToB
Pa3HO00OPa3HOTO 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 TIOATOTOBKY K
HCIOJIb30BaHUIO OTACIOYHBIX
nosrypaOpuKaToB s
XJI€000yTOUHBIX, MyYHBIX
KOHJAUTEPCKUX U3

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

VYceTHBIi onpoc

Buinonnenue mecma
Xumuyeckuti Oukmanm
CocraBneHue ypaBHEHHI
XUMUYECKUX PEAKIUi,
WIUTIOCTPUPYIOLITUX
MIPOLIECCHI, IPOUCXOIAIINE
IIpH YCTPAHEHHUH KECTKOCTH.
Ipaxmuueckue u
nabopamopusie pabomol
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6. JUCT U3SMEHEHU 1 JIONMMOJHEHWI, BHECEHHBIX B PABOUYIO ITIPOTPAMMY

Jarta u Ne
Jara Ho Hocue Jara u Ne MpOTOKOIa
No myHkTa BHECCHUS BHECCHHS . MIPOTOKOJIA pPacCMOTPEHHUS
Ne o . . U3MCHEHUH
i paboueii M3MEHCHHI W3MEHEHHH | paccCMOTpPEHHsI | METOAMYECKUM
MporpamMMBbl | U u . | muKIIOBOM coBeToM/
. . | momomuenwmit N
JIOTIONTHEHUH | TOTIOTHEHWH KOMHCCHEH ITeIar OrHIeCKIM
COBETOM
1
2
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