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1. MACHOPT PABOYEN MTPOI'PAMMBbI YYEBHOM JUCILUILIVHBI

0O/1b.12 Xumus

1.1. ObJs1acTh NPUMEHEHHUSA MPOTrPAMMBI Y4eOHOH JUCHUILIUHBI
PabGouass mporpamMma y4eOHOM IUCHMIUIMHBI (Hanee — pabouas mporpamma) siBIsSETCS
JacThI0 OCBOCHHSI MPOTPaMM TIOJTOTOBKM CICIMAIMCTOB CpPEIHEro 3BeHa (Jaiee

IITICC3) B cootBerctBun ¢ I'OC CIIO JIHP u IIOOIl CIIO nns crnennalbHOCTH

19.02.03 TexHosorus xi1e0a, KOHAUTEPCKUX, MAKAPOHHBIX M3IEIIHMN.
(ykazams npogeccuio, cneyuanrbHOCmy, YKPYRHEHHYI0 2pYnny (2pynnsl) npogheccuil
unu Hanpaeiexue (Hanpasierus) n0O2oMo6KuU)

PaGouass mporpamma yueOHOUW mucnumiuHbl OJ1b.12 Xumus MoxeT OBITh
ucrosnb3oBana 1o crnenuanbHOCTIM CIIO Ha ©6a3e cpemHero (IMONHOTO) 0OIIETO
oOpa3oBaHMsi, B JIOMOJHHUTEILHOM TIpO(ecCHOHaTLHOM OOpa30BaHMM B paMKax
peanu3anuu IporpaMm NepenoaroToBKH Kaapos B yupexaenusx CIIO.

1.2. lesan u 3aga4u y4eOHOM IMCUMILINHBI, TPeOOBAHNUS K pe3yabTaTaM
OCBOCHUS Y4eOHOM TUCIUIIMHBI

Conepkanue TporpaMMbl  00IIe00pa30BaTEIbHOM  JUCHUIUIUHBL  «XUMUS
HaMpaBJICHO Ha JOCTHXKCHUE CIICAYIOIIEH LIEIIH:
DopMUpPOBAHUE Y CTYJACHTOB MPEACTABJICHUA O XHUMHUUYECKOW COCTaBJISIONICH
€CTEeCTBEHHO- HAyYHOM KapTUHBI MUPa KaK OCHOBBI PUHSATHS PEIICHUIN B )KU3HECHHBIX
Y TIPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOTO TIOBECHHUS B PUPOHOM Cpeie.

3agaun 0OCBOCHHUS 0011e00pa30BaTEIbHON JUCIUTUIUHBI « X UMUSD»:
chopMHpPOBATh MOHUMAHKHE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKUX MTPOLIECCOB
U SBICHUA B OKPYXKAIOLIEH Ccpene, LENOCTHOW HAay4yHOW KapTHHBI MUDA,
B3aMMOCBSI3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;
Pa3BUTh YMEHUS COCTABIIATH (POPMYJIbI HEOPIrAHUUECKUX U OPTaHUYECKUX BEIIECTB,
YPaBHEHUS XHMHUYECKUX peakiui, OOBACHATh HMX CMBICI, HHTEPIPETHUPOBATH
pe3ynbTaThl XUMUYECKUX 3KCIIEPUMEHTOB,
chopMupoOBaThH HAaBBIKH IPOBEICHHUS IIPOCTENIINX XUMUYECKUX
HKCIIEPUMEHTAIbHBIX HMCCIEJOBAaHUM C COOJIIOIGHHEM TMpaBuil  OE30MacHOTrOo
oOpalleHus ¢ BEIeCTBaMu 1 JIaDOpaTOpHBIM 000PYI0BAaHUEM;
pa3BUTh YMEHHUS MHCIOJIb30BaTh HWH(GOPMALMI0O XUMHUYECKOTO XapakTepa U3
Pa3IMYHBIX UCTOYHUKOB;
chopMHpPOBAaTh yMEHUSI TPOTHO3UPOBATH TMOCJIEACTBUS CBOEH NEATEIbHOCTH H
XUMUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIECCOB;
chopMHpOBaTh TMOHMMAHHME 3HAYUMOCTH JIOCTUKEHUM XUMHUYECKOH HAyKu U
TEXHOJIOTUM JIJIs1 pa3BUTHUS COIIMATIBHON U TPOU3BOICTBEHHOM cep.

PesynbraTtel 0Oy4eHHS OPHEHTHPOBAHBI HA TMOJYYCHUE KOMIICTCHIIMM ISt
nocJyeayromiei nmpodecCuoHaAIBHON JACSITEIIBHOCTH KaK B paMKaxX JaHHOW MPEeIMETHOU
o0jacTH, Tak U B CMEXHBIX ¢ Hed obOsacTsax. OHM BKIIOYAIOT B CeOsl pe3yJIbTaThl
ocBoeHHs 001meoOpa3oBarebHOM AUCIUILIMHBI B cooTBeTcTBHH ¢ 'OC CIIO u Ha



ocuore I'OC COO:
YMEHUE COCTaBIISATh XWMHUYECKHE (OPMYJIbI COCIWHEHWHW B COOTBETCTBHHU CO
CTCIICHLIO OKHUCJICHHUS XUMHYECKHUX DJIEMEHTOB, HMCXOJS U3 BaJICHTHOCTH H
AIEKTPOOTPULIATEIIEHOCTH;
YMEHUE XapaKTEpPU30BaThb XHUMHUYECKHE DJJIEMEHTbHI B COOTBETCTBHM C HX
MOJIO)KEHHEM B MEPHOJIMYECKOM CHUCTEME XHMHUYECKHX 3yemeHtoB [[.U.
Menpaeneena;
YMEHHUE COCTaBJIATh PEaKIMU COCAMHEHHUS, pas3JIoKEeHUs, OOMEHa, 3aMeIleHHS,
OKHUCJIMTEIBHO- BOCCTAHOBUTEIbHBIC PEAKIIUM, COCTABIIATh YPABHEHUSI XUMHUUYECKHUX
peaKIuy HOHHOTO OOMeHa ¢ y4acTHEM HEOPTaHUYECKHUX BEIIECTB;
yMEHHUE KJIacCU(UIIMPOBATh HEOPraHWYECKHE BEIIECTBA B COOTBETCTBHUU C HX
CTPOCHHEM,  yCTaHABIMBaTh  3aBUCHUMOCTh  (DU3UKO-XUMHYECKUX  CBOMCTB
HEOPraHUYECKHX BEIIECTB OT CTPOCHUS aTOMOB M MOJIEKYJ, a TakXe THIa
KPUCTAUINYECKOW PEIIETKH;
YMEHUE UCCIIEN0BATh KAYECTBEHHBIC PEAKIIMU HEOPTaHUYECKUX BEIIECTB;
YMEHHE KIacCU(PUITMPOBATh OPraHUYECKHE BEIIECTBA B COOTBETCTBUM C UX CTPOCHUEM,;
YMEHHE YCTaHABIMBATh 3aBUCUMOCTh (PUBUKO-XUMUUYECKUX CBOMCTB OPTraHUYECKUX
BEIIECTB OT CTPOCHUS MOJICKYI;
YMEHHUE MCCIEIOBATh KAYECTBEHHBIE PEAKIUHU OPTraHUYECKUX COCIUHEHU
OTJICTBbHBIX KJIACCOB;
YMEHUE XapaKTEPU30BaATh BIIMSHUE KOHIICHTPAIMH PEATUPYIOIMINX BEIIECTB U
TEMIIEPATYPbl HA CKOPOCTh XUMUUYECKUX PEAKIIHM;
yMEHHE pa3audaTh HCTHHHBIC PACTBOPBI, UCCIENOBATh (DU3UKO-XUMHYCCKUE
CBOMCTBAa MCTHHHBIX PACTBOPOB;
yMEHHE OLICHUBATh TOCJICICTBUS OBITOBOM M MPOU3BOJICTBEHHOHN JEATEIBHOCTH
YyeJIoBEKa ¢ MO3MIUH KOJIOTHUECKON 0€30I1acHOCTH;

[lepeunciieHHbIE pe3yibTaTbl OCBOECHHS COOTHOCATCS C (POPMHUPYEMBIMU
KOMITETEHIUSIMU:

OK 01. Beibupath criocoOsl pemieHus 3a1ad npodhecCuoHanbHOW AeSTENbHOCTH
NPUMEHUTENBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02. Hcnons3oBaTh COBPEMEHHBIE CpPEACTBA IIOMCKA, AaHajuu3a U
uHTeprnperauuu MHGoOpMalM U MHGOPMALMOHHBIE TEXHOJIOTMH JUISl BBITOJHEHUS
3aJ1a4 Mpo(ecCUOHAIBHOM 1eATEIbHOCTH.

OK 04. D¢ dexTnBHO B3aUMOIEHCTBOBATh U Pa0OTaTh B KOJUIEKTHBE M KOMAH/IE.

OK 07. ConeiicTBOBaTh COXpAaHEHUIO OKPYKAIOIICH Cpefibl, pecypcocOepekeHHIO,
NPUMEHATh 3HaHUS 00 M3MEHEHMM KJIMMAaTa, MPUHIMIBI OepexIIMBOro MPOU3BOJICTBA,
3¢ (HEeKTUBHO ACWCTBOBAThH B UPE3BBIYANHBIX CUTYAIIUSIX



2. PE3YJIBTATBI OCBOEHUWS YUEBFHOM JJUCIUTIJIMHBI

Koa 1 HamMeHOBaHHe
(popmupyembix
KOMIIeTEeHII M

IInanupyemble pe3yJbTaThl 0CBOCHMS JAMCUHMILIMHBI

00mme

JducuuniauHapHblie

OK 01. Beibupath
CIIOCOOBI
pelIeHus 3a1a9
npodeccuoHanbHOM
JEATEIbHOCTH
MPUMEHUTEIHHO K
Pa3TUYIHBIM
KOHTEKCTaM

B yacTu TPyA10BOr0 BOCIIUTAHMSA:
- TOTOBHOCTH K TPYy/AY, OCO3HAaHHUE IIEHHOCTH MacTEepPCTBa,

Tpynoirooue;

- TOTOBHOCTH K aKTUBHOMN JESITEIIbHOCTH
TEXHOJIOTUYECKOW M  COIMAJIbHOW  HAlpaBJICHHOCTH,
CHOCOOHOCTh UHUIMHPOBATH, TUTAHUPOBATH "

CaMOCTOSITENILHO BBIMIOJIHATH TAKYIO ACSITENbHOCTD;
- HWHTEPEC K Pa3InIHbIM cdepaM MpodecCHOHATHLHON
JESITENIbHOCTH,

Osiagenue YHHUBepCaIbHBIMH y4eOHBIMU
NO03HABATEJILHBIMM el CTBUSIMU:

a) 0azoBble JIOTHYEeCKHUe AeiiCTBUS:

- CaMOCTOSITENIbHO dbopmynHpoBaTh u
aKTyaJqu3upoBaTb  IpoOieMy,  paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBIIUBaTh CYIECTBEHHBIN MPU3HAK WM OCHOBAHUS
JUISL CpaBHEHUS, KJIacCU(DUKAIIMN U 0000IIIEHNS;

- ONpenensATh LEIN JIEATEIbHOCTH, 3a/1aBaTh MapaMeTphl
Y KPUTEPHUHU UX TOCTHKCHHUS;

- BBIBIISITH ~ 3aKOHOMEPHOCTH U
paccMaTpUBAEMBIX SIBICHUSX;

- BHOCUTh KOPPEKTHBBI B JESTEIBHOCTh, OIIEHUBATH
COOTBETCTBUE pE3YJbTAaTOB LIENSAM, OLIEHUBATh PHUCKH
MMOCJICICTBUI IEATCILHOCTH;

- pa3BHBaTh KpEAaTUBHOE MBIIUICHUE MPU PEIICHUH
JKU3HEHHBIX TTPOOJIEM

0) 0a30BbIE MCCIE0BATEIbCKIUE NeHCTBUS:

MMPOTHUBOPCUMNA B

- - BJIAJICTh CUCTEMOW XUMHMYECKHUX 3HAHUW, KOTOpas
BKJIFOYAET: OCHOBOIOJIATAIOIINE TOHATHS (XUMHYCCKHI
DJIEMEHT, aToOM, JJIEKTPOHHas 000Jl0YKa aroma, s-, p-, d-
AJICKTPOHHBIC OpOWTaIM aTOMOB, HWOH, MOJIEKYJa,
BaJICHTHOCTb, ANEKTPOOTPUIIATEIIBHOCTb, CTEICHb
OKHCJICHUS, XMMHUYECKasi CBsSI3b, MOJIb, MOJISIPHAs Macca,
MOJIIPHBIA 00BEM, YIJICPOIHBIA CKEIET, PYHKIIMOHATbHAS
rpyIIa, pagukai, U30Mepus, U30Mepbl, TOMOJOTHUYECKUI
pso,  TOMOJIOTH,  YIAEBOAOPOMBI,  KHUCIOPOA- U
a30TCo/IepKAIINe COSAMHEHUS, OMOJIOTHYCCKU aKTHUBHBIC
BemiecTBa (YIJICBOIBI, JKUPBI, OCIIKH), MOHOMED, ITOJIHMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS,
KPUCTAJUTMYECKas PEIIeTKa, TUIThl XUMHUYECKUX

peakiuii  (OKHCIUTEIIBHO- BOCCTAaHOBHMTEIIbHBIC, JK30-U
SHJOTEPMUYECKHE, PEAKIMU MOHHOTO OOMEHa), pacTBOD,
ANEKTPOJUTHI,  HEDJIEKTPOIUTBI,  BIEKTPOJIUTUUYECKAS
JIMCCOIMAINSA, OKHCIUTEIh, BOCCTAHOBUTEIH, CKOPOCTh
XUMHUYECKON peaKINK, XUMUYECKOe PaBHOBECHE), TEOPUH
Y 3aKOHBI (TEOpUS XUMUYECKOTO CTPOCHUSI OPTaHUYECKUX
BemiectB A.M. bBytiepoBa, Teopus SIEKTPOIUTHUECKOM
nuccoumranuu, nepuoanyeckui 3akon [[.M. Menneneena,

3aKOH COXpaHEHHUS MAacchl), 3aKOHOMEPHOCTH,
CHUMB OJ'II/I'-ICCKI/H\/JI SA3BIK XUMHH, q)aKTOJ'IOFI/ILIGCKI/Ie
CBEIICHHsI O CBOICTBaX, CcOCTaBe, MONYyYEeHUU U
0e30macHOM HCIIOJIb30BaHUNA BaKHEHIITNX

HCOPTraHUYCCKUX U OPraHUYCCKUX BCIICCTB B 6LITy )51
HpaKTquCKOﬁ JACATCIIbHOCTH YCIIOBEKA,

BJIaJCTDH HaBbIKaMH y‘-IC6H0-I/ICCJ'ICIIOBaTCJ'IBCKOI7I )41 - YMCTb BBISIBJIATH XapaKTCPHBIC IMPU3HAKN u
HpOGKTHOﬁ JCATCIIBHOCTH, HaBbIKaMU paspCiCHuA B3aMMOCB3b HN3YUYCHHBIX HOH?ITI/If/i, IIPUMCHATH
HpO6JICM; COOTBCTCTBYIOIINEC MOHATUA IPU OMUCAHUU CTPOCHUA U
- BBIIBJIATH MMPUYIUHHO-CJICACTBCHHBIC CBs3HU n CBOMWCTB HCOPraHNMYCCKUX W OPraHUMYCCKUX BCUICCTB M UX




Koa u HaumeHOBaHMe
¢opmupyembix
KOMIIeTeH I

HnaﬂnpyeMue pe3yJabTaThbl OCBOCHUA TUCIHUIIIMHBI

00mue

JducuuniuHapHblie

AKTYAJIM3UPOBATH 3aaavy, BbIABUI'ATh TUIIOTE3Y €c
pElIeHUs, HaxOOUTb apryMeHThl U1 J0Ka3aTeibCTBa
CBOMX YTBEpP)KICHUH, 3a1aBaTh IapaMeTpbl U KPUTECPUHU
peleHus;

- AHAJIM3UPOBATH IMOJIYUYCHHBIC B XOAC PCHICHUA 3aaadyu
pe3yJIbTaThl, KPUTUYECKU OLICHMBATh MX JIOCTOBEPHOCTD,
IMPOrHO3UPOBATH UBMCHCHUC B HOBBIX YCJIIOBHUAX,

- YMEThb TIEPEHOCHTHb 3HAaHHA B IIO3HABATCIBHYK W
MMPAKTUYCCKYIO o0OJjactu KUBHECACATCIIBHOCTH,

- yYMETb MHTEIPHUPOBATh 3HAHMS U3 Pa3HBIX MPEIMETHBIX
o0OJacrei;

- BBIABUTAaTb HOBBIE HJEH, IPEUlaraTb OPUTHHAJIBHBIC
IIOAXOIBI Y PELICHUA,

- CIOCOOHOCTh MX MCIIOJB30BaHMS B I103HABATEIbHON U
COLIMAJIbHOM ITPAKTUKE

IIPEBpPALCHUM; BBIABIATH B3aUMOCBSI3b XHMHUYECKUX
3HAHUM C TOHATUSMHM UM TMPEJICTABICHUAMH JIPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETh HCIOJb30BaTh HAWMEHOBAHMUS XUMHUYECKHX
COCMHEHUN MEXKIYHAPOAHOIO COK3a TEOPETUYECKOU M
NPUKIAJHOM  XMMHUM W TPHUBUAIbHBIE  HAa3BaHUsA
BAOXHEHIINX BELIECTB (ITWIEH, alETWIECH, TIJIUIEpPUH,
denon, dopmanpaerus, YKCycHas KHUCIIOTa, TJIUIMH,
YrapHBIA ra3, yrJIEKUCIbIM a3, aMMHaK, ramieHas u3BecCTb,
HeraimieHasi U3BeCTb, MHTbEBas CcoJa U  JPYTHUX),
COCTaBIATh (OPMyYIIBI HEOPTaHWYECKHX W OPTaHUYECKHUX
BEIIECTB, YPABHEHUSI XUMUYECKHUX PEAKINil, OOBIACHATH UX
CMBICJI;  TIOATBEPXKIATh  XapaKTEPHbBIE  XUMHUYECKHE
CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMHU
Y 3alKMCSIMU YPAaBHEHUN XUMUYECKUX PEaKIUi;

- YMETh YCTAaHaBJIMBATh MPUHAJICKHOCTh H3YUYEHHBIX
HEOPraHWYeCKMX M  OpPraHMYEeCKMX  BEIIECTB K
ONpEACIIEHHbIM KJlaccaM U TpyNIaM COEIWHEHUH,
XapakTepU30BaTh WX COCTAaB M BAXKHEWIIHE CBOMCTBA;
OTpeeNaTh BHUABl XHUMHUYECKUX CBs3e (KOBaJIeHTHa,
HMOHHAs, MeTaJuIn4ecKas, BOJIOpPOJIHAS), THUIIBI
KPUCTAJZIMYECKUX PEIIETOK BEILECTB;

- KJIACCU(PUIMPOBATh XUMUYECKUE PEAKLINU;
chopMHUpOBaTh IIPEICTaBICHMUS: 0 XUMHYECKON
COCTABJISIIOIIEH €CTECTBEHHOHAyYHOM KapTUHBI MUDAa,
poJii XMMHUM B TIO3HAaHUU SIBJICHUH TPUPOIBI, B
(GOpMUPOBAHUM MBINUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€
(YHKIMOHATBHOM  I'PaMOTHOCTH, HEOOXOAUMOW  JuIs
pelieHusl  NPAaKTUYECKMX  3a4ad M OKOJOTMYECKH
00OCHOBaHHOTO OTHOIIEHUS K CBOEMY 3/7I0POBBIO U
MPUPOAHON Cpenie;

- YMETh MPOBOJIUTH PACYETHI IO XUMHUYECKUM (popmyTam u
YPaBHEHUSAM XUMHYECKHX PEAKLUHUHA C HMCHOJb30BAHUEM




Koa u HaumeHOBaHMe
¢opmupyembix
KOMIIeTeH I

HnaﬂnpyeMue pe3yJabTaThbl OCBOCHUA TUCIHUIIIMHBI

00mme

JducuuniuHapHblie

(1)I/ISI/I‘ICCKI/IX BCJIMYMH, XapaKTCPUIYIOIHNX BCUICCTBA C
KOJUYECTBCHHOU CTOPOHBI: MACCHI, obbeMa (HOpMaJ'IBHBIe
}’CJIOBI/ISI) ra3oB, KOJIHMYCCTBA BCHICCTBA, MHMCIIOJIb30BaTh
CUCTEMHBIC XUMUYCCKHUE 3HAHUA IJI IPUHATUA peI_HeHI/Iﬁ
B KOHKPCTHBIX JKHM3HCHHBIX CHUTYyaAllUAX, CBA3AHHBIX C
BCIICCTBAMU U UX IPUMECHCHHUEM

OK 02. Ucnonb3oBatb
COBPEMEHHbBIE
CpeZACTBa [IOUCKA,
aHanu3a u
UHTEPIIPETALIMH
uH(pOpMaluu U
nH(pOpMaLIOHHbIE
TEXHOJIOTUH JIIs
BBITIOJIHEHMSI 3a/1a4
npodeccHoHaIbHOM
JESITENbHOCTH

B 00s1acTH IEHHOCTH HAYYHOT'0 IO3HAHUS:

- c(hOpMUPOBAHHOCTh MUPOBO33PEHUS],
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAayKd M OOILIECTBEHHOW IPAKTHUKH, OCHOBAaHHOI'O Ha
JUAJIOTe KYJIbTYpP, CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO
MeECTa B IIOJIMKYJIbTYPHOM MUPE;

- COBEPILECHCTBOBAHUE S3bIKOBOM M YHMTATEJIbCKOU
KYJBTYpPBI KaK CPEICTBA B3aUMOACHCTBUSA MEXAY JIFOAbMU
Y NIO3HAHUS MUPA;

- OCO3HaHHWE  LEHHOCTM  HAyYHOM  JeATEJIbHOCTH,
TFOTOBHOCTb OCYILIECTBIIATD IPOEKTHYIO u
UCCIIEIOBATENbCKYI0 JESATEIbHOCTh WHIUBUAYaJIbHO U B
rpynne;

Osuanenue YHHBEPCAJIbHBIMH y4eOHBIMU

NMO3HABATEJIbHBIMU JACHCTBUAMM:

B) padoTa ¢ undgopmanmeii:

BJIAACTb HAaBbIKaMHU ITOJTYYCHHA HHq)OpMaHHH N3 UCTOYHUKOB
Pa3HbBIX THIIOB, CAMOCTOATCIBHO OCYHIECTBJIATH IIOUCK,
aHaJIM3, CUCTEMATU3AlMIO U MHTEPIIpPEeTalui0  HMH(QOpMAaIIH
Pa3NIUYHBIX BUIOB U (HOPM IMpe/ICcTaBICHS,;

- CO3/1aBaTh TEKCThl B Pa3JIMYHBIX (opMaTax C y4yeTOM

Ha3HaueHUs MHQOpMamuM U LEJNEeBOM  ayIUTOPHH,
BbIOMpas ONTUMaJbHYIO (OpMYy TMpEeACTaBIECHUS U
BU3YaIN3aluy;

- OLICHMBATH JIOCTOBEPHOCTb, JIETUTUMHOCTD

I/IH(I)OpMaI_II/II/I, €C COOTBCTCTBUC INPABOBBIM U MOPAJIBHO-
OTUYCCKHUM HOpMaMm;

- YMEThb IUIAHUPOBATb M  BBIIOJHATH XUMHUYECKHI
HKCIEPUMEHT (TPEeBpalleHUs] OPraHUYECKUX BELIECTB IpU
HarpeBaHuM, IOJy4YeHUE OTUJICHA M M3YUYEHHE €ro
CBOWCTB, KaUE€CTBEHHbIE PEAKIIMU Ha aJIbJIETH]Ibl, Kpaxmall,
YKCYCHYIO  KHCIOTY;  JeHaTypauusi  O€lnKkoB  Ipu
HarpeBaHWHU, LBETHbIE peakUUu OEIKOB; IPOBOAUTH
peakuuyu HOHHOTO OOMEHa, OIpEeNeisTh Cpely BOJIHBIX

pPacTBOpPOB, Ka4YCCTBCHHLIC  PCAKIMKU Ha cyan)aT-,
Kap6OHaT- U XJIOpHUA-aHUOHBI, HAa KAaTUOH aMMOHUS;
peuiaTtb OKCIICPUMCHTAJIbHBIC 3aJa4uu 110 TEMaM

"Metainel"  u  "Hemeramibl") B COOTBETCTBUU €

IpaBUJIaMU TEXHUKH O€30MacCHOCTH MNpH OOpalleHUuH ¢

BEIIECTBAMH W JTAOOpaTOpHBIM  00OPY/IOBAHHEM;

NPEACTaBIATh PE3YJIbTaThl XUMHUECKOTO SKCIIEPUMEHTa B

dbopme 3anmucu ypaBHEHHH COOTBETCTBYIOUIUX PEAKIUN U

(bopMyIMpOBaTH BBIBOABI HA OCHOBE ITHX PE3YJIbTATOB;

- YMETh aHaJIU3UPOBATh XHMHUYECKYI0 HH(OpMAaIHIO,

MOJy4aeMyl0 U3 Pa3HbIX HCTOYHHUKOB (CPEACTB MAcCOBOM

nH(popmanuu, cetb UHTEpHET U n1pyrue);

BJIa/IETh OCHOBHBIMHM METOJIaMH Hay4YHOTO ITO3HAHUS BEILECTB

U XMMHYECKMX  sIBJCHUH  (HaOmiofeHue, U3MEpeHue,

AKCIIEPUMEHT, MOAEIUPOBAHNUE);

- YMETh TPOBOJUTH PACUYETHI 0 XUMHUECKUM (POpMyIIaM

YpaBHEHHUSIM XHMHYECKHUX pPEAKIHUHA C HCIOJIB30BaHUEM
(bu3NYeCKUX BEJIIMYMH, XapaKTEPU3YIOIIUX BEUIeCTBa

C  KOJMYECTBEHHOM  CTOpPOHBI:  Macchl, oObema

(HOpMaJIbHBIE YCJIOBHSI) Ta3oB, KOJIMYECTBA BEIECTBA;




Koa n naumeHoBanue

HnaﬂnpyeMue pe3yJabTaThbl OCBOCHUA TUCIHUIIIMHBI

¢opmupyembix
KOMNeTeHI i 00ue JucuuninHapHble
- HUCIIOJIb30BATh cpencraa MH()OPMAITMOHHBIX u HUCIIOJIb30BAaTh CUCTEMHBIE XHUMHYECKHE 3HAHUA JUIA
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B pPEIICHUA IMPpUHATHA peH_IeHI/Iﬁ B KOHKPETHBIX KHU3HCHHBIX
KOTHUTHBHEIX, KOMMYHHUKAaTUBHBIX u CUTYyalUsX, CBI3aHHBIX C BEIICCTBAMH U UX IPUMCHECHUEM
OpraHrU3allMOHHBIX 3aaa4 C CO6J'IIO,I[€HI/ICM Tpe6OBaHI/II71
OPrOHOMHUKHM,  TEXHHUKH  O€30MaCHOCTH, TUT'MEHBI,

pecypcocOepekeH s, IPABOBBIX U ITHUSCKUX HOPM, HOPM
nH(OPMAIMOHHOK 0€30MIaCHOCTH;

OK 04. DddextuBHO
B3aMMO/IEVICTBOBATH U
pabortats B
KOJIJICKTUBE H
KOMaH/IE.

BIAZeTh  HABBIKAMH  PACHO3HABAaHMS W 3AIIUTHI
uHpOpMauy, MH(pOpMallMOHHON 0e3omacHoCTH

JUYHOCTH;

- TOTOBHOCTb K CaMOpPa3sBUTHUIO, CaAMOCTOATCIIbBHOCTH H -  YMCTh IUUIAaHUPOBATbL W BBIIIOJHATH XUMHYECKHI
CaMOOTIPE/ICIICHHIO; IKCIIEPUMEHT (TIPEBPALICHUSI OPTaHUYECKUX BELIECTB IPH

- OBJIQJICHHC HaBBIKAMH Y4YeOHO- WCCIICIOBATEILCKOH,
MIPOCKTHOM M COIMATILHOM EATEIbHOCTH;

OgiaieHNie YHUBEPCAJIBHBIMH KOMMYHHKATHBHBIMH
JelCTBUSIMM

0) coBMecTHasi 1esITeJIbHOCTD!

- TIOHMMAaTh W UCIOJB30BaTh MPEHMYIIECTBA KOMAaHIHOM
Y MHIMBUIyaJIbHOMN paboThI;

MNPpUHHUMATDH Ocin COBMECTHOM ACATCIIBHOCTH,
OpTraHHU30BbIBATH WU KOOPAHUHUPOBATH JENCTBUS IIO0 €€
JOCTHXXCHHIO: COCTaBJIATH IIJIaH ﬂeﬁCTBHﬁ, pacipeaciiaTb

pOJIM C YYETOM MHEHUH YYaCTHHUKOB OOCYXIaTh pe3yJIbTaThbl
COBMECTHOM paboTBhl;

- KOOpAMHHUPOBaTb M BBINOJHATH pabOTy B YCIOBUSAX
peaJlbHOTO,  BHUPTYaJbHOTO M  KOMOMHHMPOBAHHOI'O
B3aMMOJIEICTBUS;

- OCYIIECTBIIATH [MO3UTUBHOE CTPATErMUECKOe MMOBECHHE

B DPA3IMUHBIX CHUTyalUsX, HpPOSBIATb TBOPYECTBO H
BOOOpakeHue, ObITh MHUIIUATHBHBIM
Ogaanenne YHUBEPCAIbLHBIMHA
NeHCTBUAMM:

r) npuHsTHE ce0si M IPYTHX JIIO/eii:

pPeryJIsiTHBHBIMH

HarpeBaHWH, TIIOJIy9€HUE OTHJIEHA W U3yYeHHE €ro
CBOIICTB, KaUeCTBEHHBIE PEAKIIMU Ha allbJIETU/Ibl, Kpaxmal,
YKCYCHYIO KHCIIOTY;

- JeHaTypauusi O€JKOB TpU HArpeBaHUM, IBETHBIC
peaknuu OEKOB; MPOBOAWTH PEAKIMHW WOHHOTO OOMEHa,
ONpeNeNiATh Cpeay BOAHBIX pPACTBOPOB, KAayeCTBEHHBIE
peaknuu Ha cynbdar-, KapOoOHAT- M XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHHUS; pelIaTh SKCIePUMEHTAIbHBIE 3ajauH 110
temam "Mertamnsl" u "Hemeramnsl") B COOTBETCTBUH C
NpaBUJIaMU TEXHUKU O€30MacCHOCTH MNpH OOpallleHuu ¢
BeUleCTBAMM W JJaOOpaTOpHBIM  00OpY/IOBaHUEM;
NPEACTaBIATh Pe3yJIbTaThl XUMUYECKOTO SKCIIEPUMEHTa B
dbopme 3anucu ypaBHEHUH COOTBETCTBYIOIUX  PEaKIIMA
U (hopMyIHpOBaTh BBIBO/BI HA OCHOBE ITHX PE3yJIbTaTOB




Koa n naumeHoBanue

HnaﬂnpyeMue pe3yJabTaThbl OCBOCHUA TUCIHUIIIMHBI

¢opmupyembix
KOMIIeTEeHII M 06mme JducuuniuHapHblie
- MPUHAMATH MOTUBBI U aPTYMEHTHI IPYTUX JIOJIEH HpH
aHaJIu3e pPe3yIbTaTOB JEATEIIbHOCTH;
- TpU3HaBaThb CBOE MpaBO W MPaBO JPYrux JIOJACH Ha
OIIINOKH;
pa3BUBaTh CIIOCOOHOCTH MOHUMATh MHUP C TO3HMIIMH JIPYroro
YeJIOBEKa;
B o0J1acTH 3K0710rHY€CKOTr0 BOCIIMTAHUS: - chopMHpOBaTh  MPEACTABICHUSA: O  XHUMHYECCKOM
OK 07. - ¢hOpMHUPOBAHHOCTH IKOJIOTHIECKOU KYJIBTYPBHI, COCTaBJISIIONIEH €CTECTBEHHOHAYYHOW KapTUHBI MHPA,
ConeiicTBOBaTh MMOHUMAHHUE  BIIUSIHUS ~ COIMAIBHO-  AKOHOMMYECKHUX poiM  XMMHM B IIO3HAHUW SIBJICHUM MPUPOABI, B
COXPAHEHUIO MPOILIECCOB HA COCTOSHUE MPUPOJHOW U COLMAIBHON (GOpMHUPOBAHUHM MBILIUICHUS U KYJbTYpPbl JIMYHOCTH, €€
OKpY’Karolen cpebl, OCO3HaHUE I00aTBbHOTO Xapaktepa (GYHKIIMOHATBHOW  TPaMOTHOCTH, HEOOXOAMMON IS
cpenbl, HKOJIOTUYECKUX TTPOOIIEM; pelIeHUs]  MPAKTHYECKUX  3a7a4 W DKOJIOTHYECKH
pecypcocOepexeHn - IJIAHUPOBAaHUE M  OCYIIECTBICHHE  JEHUCTBHM B 000CHOBAaHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U
10, IPUMEHSATD OKpY’)KaloIIe cpeae Ha OCHOBE 3HAHUS  IIeJiel MIPUPOTHON Ccperie;
3HaHUsA 00 YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA; YMETh co0Jro1aTh npaBuiia 9KOJIOTUYECKH
W3MEHCHUH KJIUMaTa, aKTUBHOE HEMPHUATHE JCHCTBUN, TMPUHOCSAIINX Bpel 1EeJIECOO00Pa3HOTO TOBEIECHUsIT B OBITY W TPYIOBOM
TIPUHITUITBI OKpY’KaIoIIeH cpene; JIEITEIIbHOCTU B LIEJISIX COXPaHEHUsI CBOEro 370pOBbS U
OEpEKITUBOTO - yMeHHue MIPOTHO3UPOBATH HeOIaronpusiTHIC OKPY’KaIOIIeH MPUPOAHON Cpebl, YUYUTHIBATH OMACHOCTH
MIPOU3BOCTBA, AKOJIOTUYECKUE MOCJIEICTBUS MpeANPUHUMAEMBIX BO3JICUCTBUSl HA JKUBBIE OPraHU3MBI OIPEACICHHBIX
3¢ PexTUBHO JIEUCTBUIA, MPEIOTBPAILATH UX; BEIIECTB, MOHWUMAas CMBICT [OKa3aTensl MpeaesibHON
JIEWCTBOBATH B pacHIMpeHne ONbITa AESITEIbHOCTU SKOJIOTUYECKON JIOITyCTUMOW KOHIIEHTpalluU
Ype3BBIYAITHBIX HaIpPaBJIEHHOCTH;
CUTYaIUAX OBIIaJICHHME  HaBbIKaMU  y4eOHO-  HCCIIeJJOBATEIbCKOM,

MIPOEKTHOM M COLIMAIbHOMN AESITEIbHOCTH;




3. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI
3.1. TemaTnueckwuii maaH y4eOHOM TUCIUTUINHBI

Ob.12 Xumust

Buj yueOHoi padoThl

KoaudecTBO 9acoB

1 2
MakcumajibHas yyeOHasi HATPY3Ka (Bcero) 144
Oo6s13aTesIbHAsI ayIUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 140
8 M. Y.:
TEOpEeTUIEeCcKoe 00yIeHUE 56
MPAKTUYECKHUE 3aHATHUS 84
CamocrosTenbHas paboTta odydaronierocs -
ITpomesxyTouHas aTTecTanus: 4
Qg QepeHIMpOBaHHBIN 3a4eT, (IK3aMeH)
UTOro 144
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3.2. Conep:kanue 00ydeHus mo yyeoHnoi qucuumiande O/1b.12 Xumusn

HaunmeHnoBanme Conep:kanue y4eOHOro MmarepuaJjia (0CHOBHOE M Po(hecCHOHATBLHO-OPHEeHTUPOBaHHOE), | O0bem | DopMupyemble
pa3/iesoB U TeM JJadopaTopHbIe M NPAKTHYECKHe 3aHATHS, IPUKJIATHON MOLYIb 4acoB KOMIIeTeHI[UH
1 2 3 4
Pa3jnen 1. OcHOBBI CTPOEHUS BellecTBA 16
Tema 1.1. OcHOBHOE cojlepKaHue 10
Crtpoenue aToOMOB CoBpeMeHHast MOJIeTTb CTPOCHHSI aToMa. BUJIbI XMUMHUECKOH CBSI3U 4
XUMHMYECKHUX 3JIEMEHTOB U [[IpakTHyeckasi padora OK 01
IpUpoJa XUMUYECKOH  |PerieHre 3a/1aHuil Ha COCTABICHUS XUMUYECKUX (hopMyt 6
CBSI3U
Tema 1.2. OcHOBHOe cofep:KkaHue 6
[Tepuognuecknuii 3akoH 1 [IpakTHyeckasi padora 6 OK 01
tabnmua J[.U. [lepuoanueckas cucrema xummudeckux >nemeHToB JI.M. Menzaeneesa. OK 02
Menneneesa «Metamnueckue / HeMETaNTMYECKHE CBOMCTBA, DJICKTPOOTPHIIATEILHOCTh XUMUIESCKUX
DIIEMEHTOBY
Paznen 2. XumMuuyeckue peakiuuu 20
OcHOBHOe coep:KkaHue 10
Tema 2.1. Knaccudukanuys 1 TUIIBI XUMHUYECKUX PEeaKIUM C ydacTHeM HEOPTaHUYECKUX BELIECTB. 4 OK 01
THIbl XUMUYECKUX IpakTuyeckas paGora 6
peakuuii OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PACUeThl 10 YPABHEHUSAM XUMHUECKHUX
€aKLuH.
Tema 2.2. OcHOBHOE cojlepKaHue 10 OK 01
DNEKTPOIUTHYECKAS } Teopus 2JEKTPOIUTHUECKOM TUCCOLNALINN, COCTABICHNE NOHHBIX PEaKLUI 4 OK 04
AUCCOIHALIA T HOHHBIM 1 1yaGopaTopras pa6oTa THIIE XUMHYECKHUX PEaKIHii
oOMeH 6
Paznen 3. CTpoeHue 1 CBOHCTBA HEOPraHMYeCKUX BeleCTB 36
OcHOBHOE cojlepKaHue 10
Tema 3.1 [Tpenmer Heopranuueckoi xumuu. Kinaccuduxaiys HeopraHM4eCKHX BElIeCTB 4
Knaccudukanus, OK 01
HOMEHKJIaTypa U CTPOCHHE [paxTuyeckas padora . OK 02
HEOPrAHHUECKHX BEIIECTR Perienne npakTHUECKUX 3aJaHUM 1O KJIAcCU(PUKALMU, HOMEHKIATYpe U XMMUYECKHM 6
(dhopmysaM HEOPraHWYECKHUX BEIIECTB
Tema 3.2. OcCHOBHOE cojlepKaHue 14
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MPOU3BOJCTBEHHON
JEATEIbHOCTH YEJI0BEKA

W nenTudukanys opraHndecKux COCTMHEHU OTACIbHBIX KJIaCCOB

HaumeHnoBanue Conep:xxanue yueOHOro MmaTepuajia (0OCHOBHOE U MPO(ecCHOHAIBLHO-OPUEHTHPOBaHHoOe), | O0bem | Dopmupyemble
pa3aesioB M TeM JadopaTopHbIe U MPAKTHYECKUE 3aHATHS, IPUKJIATHON MO1YJ/Ib 4acoB KOMIIETCeHIIUH
dusuko- MeTtamibl. O6mue GU3nIecKrue 1 XUMHIECKUE CBOMCTBA METAJIIIOB 4
XMMHYECKHE CBOKCTBA HelvieTannH. OO6mue puznueckre U XUMUIECKHUE CBOMCTBA HEMETAIIIOB. X UMHYECKHE 4 OK 01
HEOPraHUYECKUX BEIIECTB |CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEHIECTB. OK 02
IIpakTyeckas padora 6
CocTaBieHHE YPAaBHEHUM XUMHUYECKHX PEAKIIHI
Tema 3.3. OcHOBHOE cojlepKaHue 12
Unentuduxanms JIabopaTopHas padora 6 OK 01
HEOPraHMYECKUX BEIIECTB |V neHTudukanus HeoOpraHn4eckux BeliecTB OK 02
CBolicTBa HEOPraHUYECKUX BEIIECTB 6 oK 04
Pa3nes 4. CTpoeHne ¥ CBOMCTBA OPraHU4eCKUX BellecTB 46
OcHOBHOe coJiep:KaHue 10
Tema 4.1. =
[Ipenmer oprannyeckoil XuMuu. OCHOBHBIE ITOJIOKEHUSI TEOPUU XUMUYECKOT'O CTPOCHUS OK 01
Knaccudukanms, crpoeHue . 4
oprannyeckux coenuHennii A.M. bytineposa
¥ HOMEHKJIaTypa
OpraHUYE€CKUX BEIIECTB [IpakTieckas padora 6 OK 01
CocTaBiieHHE OJTHBIX U COKPAICHHBIX CTPYKTYPHBIX (POPMYIT OpraHM4eCKHX BEIIECTB
OcHOBHOe coJiep:KaHue 26
Teopernueckoe o0yueHue 8
AnKaHbl. AJIKMHBI M aJIKaJUEHbl 1 apOMaTUYECKUE YIIIEBOIOPOIbI 4
Kucnopoaconepkamme coelnHEHNs1 A30TCOAEPKAIUE COENUHEHNU. BBICOKOMOIIEKYISIpHBIE 4
Tema 4.2. COeIUHEHUS OK 01
Coiicrsa [pakTH4ecKkas paGoTa 6 OK 02
OPraHWYECKUX COEMMHEHHN |[CoCTaBICHHE YPABHEHUI XUMUYECKUX PEAKIIHI C YIACTHEM OPIraHHIECKHUX BEIIECTB OK 04
IIpakTyeckas padora 6
CBOICTBAa OPraHUYECKUX COCTUHEHNUN
JIabopaTopHas padora 6
[ IpeBpanieHyst OpraHn4ecKuX BEUIECTB IIPU HArPEBAaHUU
Tema 4.3. OCHOBHOE CO/Iep:KaHue 10
Wnentuduxanms Teopernueckoe o0yueHuebrnooprannueckie coeqUHEHNs: OEIKH, KUPHI, yriaeBoas! Posb
OpPraHUYeCKUX BEIIECTB, (OPraHUYECKOM XMMHU B PEIIEHUH MPOOJIeM SHEpreTHdeckoil 0e30MacHOCTH, B PA3BUTHH 4 OK 01
UX SHaYeHWe M  MEIMIMHDI, CO3NAHMA HOBLIX MATEPHANIOB, HOBBIX HCTOUHUKOB SHEPIUH OK 02
npuMeHeHue B ObIToBOM U |JTaGopaTopHasi padoTa 6 OK 04
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HanMmenoBanue

Copneprxanue y4eOHOro MmaTepuaja (0OCHOBHOe U NPOo(decCHOHAIBLHO-0PHEeHTHPOBaHHOe), | O0beM | DopMHpyeMble
pa3/1es10B U TeM JabopaTopHbIe M NPAKTHYeCKHe 3aHATHS, IPUKJIATHON MOIYIb 4acoB KOMIIeTeHI[UH
. 10
Pa3nes 5. KuneTHyeckue u TepMoIMHAMMYeCKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XUHMHYECKUX PeaKIuii
Tema 5.1 OcHOBHOE coepkaHue 10 OK 01
CKOpOCTh XUMUYECKUX CKOpPOCTB peakiiiu, €€ 3aBUCUMOCTbh OT pa3uuHbIX pakropos. [Ipuniun Jle [llarense OK 02
H
peakuuu. I[IpakTHyeckasi padGora 6
XUMHUYECKOE PaBHOBECHE |PemieHne 3aaHNi HA npuMmeHenue npunnuna Jle-1larense
Pa3nes 6. PactBopbl 10
OcHOBHOE cojiepKaHue 4
Tema 6.1. > OK 01, OK 02
PacTBopeHune kak pU3uKOo-XxuMHU4Yeckuii mporecc. PactBopbl. CiocoObl IPUTOTOBICHUS
[TonsiTue o pacTBopax 4 OK 07,
[pacTBOpOB. PacTBopumMocTs. MaccoBast 10711 paCTBOPEHHOTO BEIIECTBA.
OcHOBHOe coep:KaHue 6
Tema 6.2. UccienoBanue OK 01, OK 02
o JlabopaTropnasi padora
CBOWCTB PacTBOPOB 6 OK 04,
[IpuroroBieHuEe pacTBOPOB, PEIICHHE 3a/ad Ha IMPUTOTOBJIECHUE PACTBOPOB
[Ipome:kyTOoUYHAsi aTTEeCTALMS N0 JMCUMILINHE (3a4eT) 2
Bcero:| 144
U3 HUX MPAKTHYeCKHuX 3anaTuii| 84
JeKIun 56
CaMOCTOsITeIbHasI padoTa) -
3a4er 4
IK3aMeH| -
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4. YCJIOBUSI PEAJIU3AIIAU TIPOTPAMMBI YYEBHOM
JTUCTUTLITAHBI

4.1. TpeOoBaHMS K MATEPHAJIbHO-TEXHUYECKOMY 00ecredeHuI0

Peanuzammst mporpamMmbl  TUCHUIUIMHBI  TpeOyeT Hanmuuus  KaOuwHeTa
EcrecTBO3HaHMS

O6opynoBanne yueOHOTO KaOUHETA:

- MOCAI0YHBIC MECTA MO KOJIMYECTBY O0yJarOIINXCS,;

- pabodee MecTo MpenoaBaTelis;

- BBITSDKHOM ITKa;

- Ha0Op XUMHUYECKOW TOCYABl U TPUHAJICHKHOCTEH /sl TaO0OpaTOPHBIX U
NPaKTHYECKUX padoT;

- HaOOPBI peaKTUBOB OPTraHMYECKUX M HEOPTaHUYECKHX BEIICCTB;

- KOMIUICKT Y4€OHO-HATISATHBIX TIOCOOMA « XUMUSI;

TexHuueckue cpeacTra 00yyeHUsI:

- KOMITBIOTEP C JTUIIEH3MOHHBIM MPOTPAMMHBIM 00€CTICUCHHUEM;

- MYJIbTUMEANATIPOEKTOP

- dKpaH

Ilpusooumcs nepeuenv cpedcme 00yYeHUs, BKIIOUASL MPEHAXCcepbl, MOoOelu, MaKembl,

obopyoosanue, mexuuueckue cpeocmea, 6 m. Y. ayOuOBU3VANbHble, KOMHNbIOMepHble U
MeNeKOMMYHUKAYUOHHBLE U M. N. (KOIUYEeCmB0 He YKa3bleaemcsl)

TpeOoBanus K KBaIMPUKAIUU TEAATOTMUECKUX KaJpOB, OCYIIECTBISIOIMIUX
peamuzanmto  [IIICC3  mo  crneuManbHOCTH,  JOJDKHBI  00€CIIeUrBATHCS
MEJarori4ecKuMy  KaJpaMH, HMMEIONMMHU cpeaHee Tpo(eccHoHaIbHOE, BBICIIIEE
o0pa3oBaHUEe, COOTBETCTBYIOIIEE MPOPIIIIO MpenogaBaeMoil yueOHOM AUCITUTIIIUHEI.
OMNBIT ACATENHPHOCTH B OPTaHU3AMMIX COOTBETCTBYIOMIEH MPOohecCHOHATBLHOM chephl
SABJSIETCA  00s3aTeNbHBIM JUIsl  TperojiaBaTesiel, OTBEYAIOIIUX 3a OCBOCHUE
oOyuarommmcs mpoheCcCUOHAIBHOTO YU4eOHOTO HUKJIA.

[IpenonaBareny moxy4aroT JOMOJHUTENBHOE MPOPECCHOHAIBHOE 00pa30BaHKe
0 TIpOrpaMMaM TOBBIMICHUS KBATU(UKAIIUN, B TOM YHUCIIEe B (hOpME CTAKUPOBKU B
NpOQUIBHBIX OPraHU3aLUAX HE PEKe OJHOI0 pa3a B 5 JIeT.

4.2. Nudpopmanuonnoe o0ecneuyeHune o0y4eHus. Ilepeyenn
peKoMeHayeMbIX Y4YeOHbIX u3AaHuil, WHTepHeT-pecypcoB, AONOJHHUTEIbHOI
JIUTEPATYyPhI

OCHOBHBIC TI€YaTHBIC HU3aaHHus

1. Audpunorenora, M. B. Xumus: y4eOHMK M MPAKTUKYM ISl CPEIAHETO
npodeccuoHanbHoro oopazopanus / . B. Audpunorenona, A. B. ba0Okos,
B. A. IlonkoB. — 2-e¢ u3na., ucnp. u jnon. — MockBa: M3gaTenscTBo
FOpaiit, 2022. — 291 c.

2. eromuxuna, H. A. OOmas xumus: ydyeOnuk mns CIIO / H. A.

[leromuxuna, JI. B. Munaesckas. — Cankrt-IletepOypr: Jlanp, 2021. —
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164 c.

. Huxonbckmii, A. b. Xumwusa: y4yeOHMK M TPAKTHUKYM JJS CPEIHEro

npodeccuonansHoro oopazosanus / A. b. Hukonbckuii, A. B. CyBopoB. —
2-e u3[., mepepad. u non. — Mocksa: M3natensctBo KOpaiit, 2022. — 507
C.

. Xumus: yueOHHK AJi cpeHero npodeccuonanbHoro odpasosanus / FO. A.

JleGenen, I'. H. ®anee, A. M. T'ony6es, B. H. IllanoBan; nox oOieit
penakuueint I'. H. @aneesa.

— 2-e 3., nepepabd. u gon. — Mocksa: M3narensctBo FOpaiit, 2022. — 431
C.

HOHOJIHI/ITCJ'II)HBIG HNCTOYHHNKH

. Xumus. 10 xnacc. YraoyOnénusiil ypoBens : yueOHuk/ B.B. Epemun, H.E.

Kysemenko, B.1. Tepenun, A.A. Jlpo3nos, B.B. Jlynun; nox pen. B.B.
Jlynuna. — M.: [IpocBemenne, 2022. — 446, [2] c.: nn.

. Xumus. 11 knacc. YroyOnénunsiil ypoBens : yueouuk/ B.B. Epemun, H.E.

Kysemenko, A.A. [dpo3nos, B.B. Jlynun; nox pen. B.B. Jlynnna. — M.:
[Ipoceemenne, 2022. — 478, [2] c.: uL.

. Xumus. Yrinyonenusiid ypoBeHb. 10—I11 kmaccel: paboyasi mporpamma K

muaun YMK B.B. Jlynuna: ydeOHO-meTonuyeckoe rmocobue/ B.B.
Epemun, A.A. JIpo3nos, U.B. Epemuna, 2.}0. Kepumo. — M.: JIpoda,
2017. — 324, [1] c.

. Meroanueckoe nocodue k yueoOnuky B. B. Epemuna, H. E. Ky3pmenko, A.

A. Jlpo3znoBa u np. «Xumud. YriyOseHHbIH ypoBeHb». 11 kmacc / B. B.
Epemun, A.A. Hposnos, 1.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa,
2.10. Kepumon. — M.: [Ipoda, 2018. — 423 c. : ui.

.I'ycera, E. B. Xumus g CIIO: yuebHO-MeToanueckoe nocodue / E. B.

I'yceBa, M. P. 3uranmmuna, /[. . KymukoBa. — Kazans: KHUTY, 2019. —
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OCYIICCTBIIACTCA

5. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHHUS YUEBHOM

JTUCTUTLITAHBI

KoHTpons u olleHKa pPe3yJabTaToB

OCBOCHMS
npenojaBaresieM IMpU  MPOBEJACHUU JA0OPATOPHBIX  padoT,
MPAKTUYECKUX 3aHATHH, TECTHUPOBAHMS, a TAaKKE BBITIOJHEHUS OOYYaIOMIUMHUCS
WHIVUBUYyJIBHBIX 3aJaHUM, TPOCKTOB, HWCCICAOBAaHUM, NPAKTUYECKUX 3aHSITHH,

y4eOHOM  JUCUUILIMHBI

TCCTUPOBAHMUA.
Pe3yJII>TaTbI Oﬁy‘leﬂl/lﬂ (I)OprI U METOAbI KOHTPOJISA X
OLIEHKHU Pe3yJIbTaTOB 00y4eHMsI
1 2
YMEHHE COCTaBJIATh XHMHUYECKHE (OpMynbl  COeAMHEHWH B

COOTBETCTBHH CO CTCIICHBIO OKHCJIICHUA XHUMHUYCCKHX DJICMCHTOB,
M3 BaJICHTHOCTU M DJICKTPOOTPULATCIBbHOCTH,

HUCXO0Is1

YMEHHE XapaKTEePU30BaTh XUMUYECKHE 3JIEMEHTBI B COOTBETCTBUH C UX
MOJIOKEHUEM B NEPUOJUYECKON CHCTEME XUMHUYecKuX s3yeMmeHtoB J[.I.
Menaeneena,

YMCHHE COCTaBISATh pEAKIMHM COCAHMHCHUS, pa3jioKeHUs, OOMeHa,
3aMeIleHus], OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIMH, COCTABJIATH

YpaBHEHHsS  XHMHYECKHX  pEaKIMd HOHHOrO O0MeHa ¢ ydyacTHeM
HEOPraHUYECKUX BEILECTB;
yMEHHE  KIacCU(QHUUUpPOBaThL  HEOpraHMYeCcKue  BellecTBa B

COOTBCTCTBUU € HX CTPOCHUCM, YCTAHABJIMBATHL 3aBUCHMOCTbH (1)1/131/11(0'

XAMHYECKUX CBOWCTB HCOPraHMYCCKUX BCHICCTB OT CTPOCHUA aTOMOB
1 MOJICKYJI, d TAK)KC THUIIA KpHCTaHHH‘IeCKOﬁ PCHICTKH,

VMeHne HucciaeoBaTh — KauyeCTBEHHBIC peakuyuyu  HCOPraHNYCCKUX
BCIICCTB,

YMCHUC KJ'IaCCI/Iq)I/ILII/IpOBaTL OpraHnuvCcCKue BCIICCTBa B

COOTBCTCTBHUH C NX CTPOCHHUECM,

YMCHUC YCTAHABJIMBATb 3aBUCHUMOCTH (1)I/ISI/IKO'XI/IMI/I‘IGCKI/IX CBOICTB
OPraHnvYCeCKUX BEIIECTB OT CTPOCHUS MOJICKYJI;

YMEHHUC HCCIICA0BaTh Ka4CCTBCHHBIC
COGI[I/IHEHI/Iﬁ OTACJIBHBIX KJIACCOB,

pCakuun OpPraHn4eCKux

YMCHHUC XapAKTCPHU30BATL BJIHMAHUC KOHLCHTPALUU PCArupyrommx
BCHICCTB U TEMICPATYPbl HA CKOPOCT XUMHUYCCKUX pGaKHHﬁ;

YMCEHUC pa3jindaTb HCTUHHBIC PACTBOPbLI, MCCICA0BATH (I)I/ISI/IKO'

XHUMHUYECKHUE CBOMCTBA UCTUHHBIX PacTBOPOB;

YMCEHUE pas3jindaTb HCTUHHBIC PACTBOPbBI, MCCICI0BATH (1)I/I3I/IKO-

XHUMHUYECKHE CBOMCTBA HCTUHHBIX PacTBOPOB;

YMEHHC OLCHUBATH MOCICACTBUA OBITOBOM U HpOH3BOZ[CTBGHHOI>'I

JACATECIBbHOCTH 4YCJIOBCKA C MO3UIHH YKOJIOTHICCKOM 0€e30IMacHOCTH

YCTHBIH KOHTPOJb X CAMOKOHTPOJb,
MUCbMEHHBIA KOHTPONb U
CaMOKOHTPOJIb, IPAKTUIECKUI
KOHTPOJIb U CAMOKOHTPOJIB;
WHJIMBHYJIBHBIH U QPOHTANTBHBIN
ompoc,

TECTUPOBAHHE, CAMOCTOSITEIIbHBIC
MTICHbMEHHBIE Pa0OTHI, TUKTaHTHI,
BBINOJTHEHNE IPAKTHIECKNX 3a/IaHUi Ha
MIPAaKTHYECKNX 3aHITHSX, 3aIIUTa
TBOPUYECKHUX PaOOT, IPOEKTOB.




[Tpunoxenue 1

OCOCOBJIEHHOE CTPYKTYPHOE HOJIPA3IEJIEHUE
[NOJIMTEXHUYECKHWU KOJUIEJK
JIVTAHCKOI'O TOCYJAPCTBEHHOI'O ATPAPHOI'O YHUBEPCUTETA

KOHTPOJIBHO-OLUEHOYHBIE CPEJICTBA
10 Y4eOHOW JUCUUILIINHE

O/1b.12 Xumus

(HaumeHnosanue y4eOHOU OUCYUNTUNBL)

19.02.03 Texnonozcusn xneva, KOHOUMEPCKUX, MAKAPOHHBIX U30ETULL
(K00, HaumeHOB8aHue npogeccuu/cneyuaroHoCmu)

2022



KoHTpOJIbHO-0LIeHOYHbIE CPEACTBA
JJIS IPOBEACHUS NIPOMEKYTOYHOM aTTecTalMU
B (popMme 1uddepeHpoBaHHOIO 3a4eTa

Tema 1.1. OCHOBHBIEC IOHATHS ¥ 3aKOHBI XUMUHU

1. YUto Takoe atom?

2. Yto Takoe Mosekysa’?

3. Uto Takoe aTomMHas macca?

4. Yto Takoe OTHOCUTEIbHAS MOJIEKYJIsIpHas Macca? Kak ee HailTu?

5. Yro Takoe MoJisipHas Macca BemecTa? B kakux equHUIaX OHA BBIPAXKAETCS
6. Kax BBIUHMCIHTH KOJWYECTBO BEIIECTBAa, 3HAs Maccy, OOBEM WU YHUCIO
CTPYKTYPHBIX €IUHUIL?

7. Kak dopmynupyetcs 3akoH ABOrajipo?

8. UTo Ha3bIBAETCSI OTHOCUTEIBHOM MIIOTHOCTHIO OJTHOTO Ta3a Mo Jpyromy?

9. ChopMynupyiTe 3aKOH IMMOCTOSTHCTBA COCTaBA.

10. ChopmynupyiiTe 3aKOH COXpaHEHHUSI MACCHI BEIIECTB.

Tema 1.2. Ilepmoanueckuii 3akoH u Ilepuoguyeckas cucremMa XUMHUYECKHUX
aneMmeHTOB [[.1I. MenneneeBa u cTpoeHre aroMa

1. KakoB cocras sapa atoma?

2. Kak onpenenuTts 4ncio NPOTOHOB U HEUTPOHOB B sAzpe?

3. Kak onpenenuTs KOJIMYECTBO SHEPTETHUECKUX YPOBHEN B 3JIEKTPOHHOU 000JI0UYKE
atoma?

4. Kak paccuMTarh MakCMMaJbHO BO3MOKHOE€ KOJMYECTBO 3JIEKTPOHOB Ha JaHHOM
YHEPreTUYECKOM ypOBHE?

5. KakoBo K0JIMUECTBO MOyPOBHEN HA SHEPTETUUECKOM YPOBHE?

6. Kak 0603Hauar0TCst Mo typoBHUA?

7. Ha xakoM sHEpreTHYecKOM yPOBHE SHEPIHs DJIEKTPOHA OOJIbIIE Ha TIEPBOM WJIM Ha
4eTBEpPTOM?

8. UTo Ha3bIBaETCSl OpOUTAIBIO?

9. Kakyto popmy umerot opoutanu?

10. KakoBO BO3MOKHOE KOJIMYECTBO OpOUTANIEeH HAa MOAYPOBHSX?

11. Ilepeuncnure, aTOMbl KakMX 3JIEMEHTOB HMMEIOT 4 DJIEKTPOHA HA HAPYKHOM
AHEPreTUYECKOM YPOBHE AJIEKTPOHHON 000710UKHU?

12. Yto o6o3HayaeT TepMUH —CHHH|?

13. ITpu kakoM yCJIOBUU HA OJTHOM OpOUTAIM MOTYT HaXxOJUThCA JIBA AJIEKTPOHA?

14. Ar = 20.

15. Onement 3-ro nepuona Il rpynmer.

16. DnemeHT 5 rpynnel, B €ro aroMe 3 3HEPreTUUECKUX YPOBHSL.

17. B sgpe atoma 24 npoToHa.

18. Dnexrponnas ¢popmyna snmementa 1s2 2s2 2p6 3s2 3p6 3d7 4s2

19. Dnexrponnas dopmyna snementa...3s1 3p3 3d2

Tema 1.3. CTpoeHue BelecTBa
1. KakoBa npupo1a XUuMHAYECKOU CBA3U?



2. Kakue BUJIbl XUMUYECKOU CBSI3U CYIIECTBYIOT MEXKIY aTOMaMU B COEIUHEHUSAX ?

3. Onummre MexaHu3M 00pa30BaHUs KOBAJCHTHOMN CBSI3H.

4. Kakas cBsI3b Ha3bIBaeTCs KOBAJICHTHOM ?

5.UeM oTnuyaeTcs KOBAJICHTHAs MOJSIpHAs CBA3b OT KOBAJECHTHOW HEMOJISIPHOU
CBs3U?

6. Kakast cBSI3b Ha3bIBaCTCS MOHHOM?

7. Yem oTaM4YaeTcs MEXaHW3M 00pa30BaHUsl HOHHOM CBSI3H OT KOBAaJE€HTHOM?

8. Kakas cBsI3b Ha3bIBaeTCSI METAJUTMUECKOM ?

9. OnummTe MexaHu3M 00pa30BaHUS METATUNIMUECKOMN CBS3H.

10. Kakas xumuyeckas CBA3b Ha3bIBACTCS BOJOPOIHOM?

11. IlpuBenute TpUMEPHI COCIAUHEHUM C HOHHOM, KOBAJICHTHOW, METAILNIMYECKOMU
CBSI3BI0 MEXKTy aTOMaMHU.

12. Tlepeuncnure BelIECTBA MEXIY MOJEKYJAMU KOTOPBIX CYIIECTBYET BOJOPOAHAS
CBSI3b.

Tema 1.5. Knaccudukaiys HEOpraHM4eCKUX COSAMHEHUN U UX CBOMCTBA

1. 3anucars ypaBHEHUS PEAKIINH, XAPAKTEPUIYIOIIME CXOJACTBO OKCHJIOB.

2. Moxno ymu rugpokcun meau (II) momyuuts coemuHeHueM okcuaa menu(Il) c
BOJI0? OTBET 0OOCHYHTE.

3. 3anucaTh ypaBHEHHE PEAKIMU, XAPAKTCPU3YIOMIEE MPOTUBOIOIOKHOE CBOMCTBO
KHCJIOTHOT'O OKCHJIa OCHOBHOMY.

4. 3anucaTh ypaBHEHHUE PEaKIUHU, XapaKTEPU3YIOLIEe MPOTUBOIOJIOKHOE CBOMCTBO
OCHOBHOT'O OKCHJa KUCJIOTHOMY.

4. Ha ocHOBe CBOICTB Ji0Ka3aTh, 4To okcu yriepoaa (IV)-kucnotHbiit

5. Ha ocHOBE CBOMCTB JJ0Ka3aTh, YTO OKCUJI KaJIbLIHUsI — OCHOBHOU

6. Beinmucath U3 IpeAJIOAKEHHOTO CIIMCKA BEMIECTB OKCHU/IbI U JaTh UM Ha3BaHUA:
Ca(NO3)2, Na20, KOH, CuCl2, HNO3, SO3, CuO.

7. BRIUIINTE OTAEIBHO OCHOBHBIE U KUCJIOTHBIE OKCUABI U 1ANTE UM HA3BAHUE:

CaO, Si02, CO2, Na20, K20, SO3, Al203, BaO, N205.

Tema 2.1. OCHOBHBIE TIOHATHS OPTraHUYECKOM XUMHH M TEOPUS CTPOCHHUS
OPTraHUYECKUX COCAUHEHUI

1. YUrto n3yvaeT opraHnyeckass Xumus?

2. Ha3oBuTE M3BECTHBIE BaM KJIACCHI OPT. BEIIECTB M UX OTIEIbHBIX ITPEICTABUTEIIECH.
3. SBmAroTCs M OKCHIBI yIaEpoJa W YroJIbHAas KHCIOTa OpPraHuYeCKHMHU
BEIIIECTBAMHU?

4. Yemy paBHa BasieHTHOCTH C B O.C?

5. SIBnsieTcst i 3TUIIEH TOMOJIOTOM MeTaHa?

6. Kak aTOMbI COETUHSIOTCS. B MOJIEKYTY?

7. Kakas cBsI3b BO3HUKAET ME¥K/ly aTOMaMH B MOJIEKYJIAX OPTaHUYECKUX BEIIECTB?

8. UTO Takoe B3aMMHOE BIUSHHE?

9. JocTaTto4yHo Jv [y1sl BBIBOJA HA XMMUYECKHE CBOMCTBA BEILIECTBA, 3HATh TOJIBKO
KOJIMYECTBEHHBIN U KAYECTBEHHBIN COCTAB MOJIEKYJI?

10. CocraButrh BO3MOXHBIE H30Mepbl Cc oOwmel dopmynoit COHI14. [ate um
Ha3BaHMS.



Tema 2.2. YriaeBogopoisl U UX MPUPOIHBIC UCTOUYHUKHU

1. Kakue coeiHEeHUs HA3bIBAIOTCS YIJIEBOAOPOAaMU?

2. Kakue cymiecTByIOT KJ1acChl yriieBOAOPOAOB?

3. Yo Takoe roMoyIoru?

4. HazoBuTte 0011y10 (hOpMYyTy TOMOJIOTHYECKOTO Psifia AIKaHOB, aJIKEHOB, aJIKUHOB.
5. Yto Takoe ankaHbel? Uto Takoe ankeHbI? UTO Takoe aaKUHBI?

6. Kakue Xxumuyeckue CBS3M CYHIECTBYET MEXKAY aroMaMHU B MOJIEKYJIax
YIJIEBOJOPOJIOB?

7. UeM OTIMYAETCSI CUTMA-CBA3b OT ITH-CBI3U?

8. 3anumure peakiuto 3amereHus: C2H6 + CI2

9. 3anummure peakiuto npucoeaunenus: C2 H4 + CI2

11. Kakue kiacchl yriieBOJOPOI0B JIETKO OKUCIISIOTCS?

12. Kakne npoayKThl IOIy4YarOTCsl B PE3YJIBTATE CKUTAHUS YTIIEBOAOPOIAOB?

Tema 2.3. Kucnopoacoaepxxamme opraHu4ecKue COeTMHEHUS
Crouptsl:

1. Kakue BemecTBa Ha3biBatoT cniuptamu? O6mas opmyina COUPTOB.
2. Ilo xkakuM mpu3HaKaM KJIacCU(PULUUPYIOTCS COUPTHI?

3. Kakue BuIbI M30MEpUH XapaKTEPHBI U1l CHUPTOB?

4. IlpyuMeHeHne CIupTOB.

5. BausHue cniupTOB HAa OPraHU3M.

DEeHOJIBL:

1. Kakue BemecTBa Ha3pIBalOT (peHOTAMEU?

2. Kak npoucxoauT B3aMMHOE BIUSHUE aTOMOB B MoJieKyJie ¢eHosia? (MOJ0KEeHUE
teopun A.M. ByTtieposa)

Tema 2.4. A3zoTconepxamiue opranndeckue coequaenus. [lomumepsr

. AMUHOKHCIOTBHI, CTpOCHHE, Kilaccuukamusi, u30Mepusi, HOMEHKJIATypa.
[TosryueHre aMUHOKHUCIIOT U UX XUMUYECKHE CBOMCTBA

2. [Tonmumepsl. PU3NUECKHE U XUMUYECKHAE CBOMCTBA

3. [lonydeHue U UCIIOJIBL30BAHHUE TTOJIMMEPOB

4. XMUYECKUE OCHOBBI )KU3HU: OCJIKU U HYKJICMHOBBIE KHCIIOTHI

5. B yeM COCTOUT OTIMYME PEAKLMH MTOJTUMEPU3ALMU OT PEAKLIUN TTOJIUKOHICHCALINH.
[IpuBecTu mpuMepsI peaKLnil.

6. Kakue mnoauMepbl HAa3bIBAlOT TEPMOIUIACTUYHBIMU U TEPMOPEAKTUBHBIMHU.
[IpuBectu mpuMepsL.

7. Hamumurte CTpyKTypHYIO QopMyiny TpocTeiineii amMuHOKUCIOTh. Kakwue
(yHKITMOHATBHBIE TPYIIBI COAEPKUT 3TO coeanHeHnue? [louemy 3Ta aMUHOKHUCIOTA
HE HMeEeT onTuueckux uzoMepoB? IIpuBenure GoOpMysabl ONTUUYECKUX H30MEPOB
aJaHWHA.

8. Hanuiure ypaBHEHME peakUyM MOJYYCHHS TUIENTHA U3 BAIMHA W LIMCTEHUHA.
VYKaxxute NenTuaHyo CBS3b.



