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1. TACHOPT PABOYEN MPOI'PAMMBI YYEFHOM JUCIUILIAHBI

Ob.12 Xumust

1.1. O6s1acTh NPUMEHEHUSI TPOrPAMMBI Y4eOHOM AUCIUIIIMHBI
Pabouast mporpamma y4eOHOW AMCIMIUIMHBI (fajgee — pabodasi mporpamMma) SIBISICTCS
YacThl0O OCBOEHHMS MPOrpaMM IOATOTOBKH CIIELMAIUCTOB CpPEJHEro 3BeHa (naiee
IITICC3) B cootBerctBUH ¢ PI'OC CIIO P® u IIOOII CIIO ans cnenuaibHOCTH

19.02.11 TexHonorust IpOAYKTOB MUTAHUS U3 PACTUTEIBHOTO CHIPHS.
(ykazamv npogheccuro, cneyuanbHOCmb, YKPYRHEHHYIO 2PYRNY (2pynnvl) npogeccuti
UIu Hanpasiexue (HanpasieHus) n0O2oMoeKuU)

Pabouass mporpamma yueOHOU mucuumiiuHbl OJ1b.12 Xumusi MoxeT ObITh
ucrojp3oBaHa 1o crennanpHocTsIM CIIO Ha ©6a3e cpemHero (MOJHOTO) OOIIETO
oOpa3oBaHus, B JIONMOJHUTEILHOM TNpodeccuoHaTLHOM O00pa3oBaHWM B paMKax
peanu3anuu nporpaMm NepenoroToBku kaapos B yupexaenusx CIIO.

1.2. lenu u 3agaum y4eOHOI IUCHUIUINHBI, TPEOOBAHUS K Pe3ybTaTaM
OCBOCHUS YUEOHOM TUCHUTIIUHBI

Conepkanue mporpaMMbl 0O0II€00Pa30BATEIbHOM JUCHUIUIUHBL  « XUMUS)
HaIPaBJIEHO Ha JOCTUKEHUE CIICTYIOUIEH 1IeNIH:
dopMHUpoOBaHUE y CTYACHTOB MPEJACTABICHUS O XHUMHUYECKOW COCTABIISIONICH
€CTEeCTBEHHO- HAYYHOU KapTUHBI MUPA KaK OCHOBBI IPUHSTUS PEIICHUIN B KU3HEHHBIX
Y IIPOU3BOJICTBEHHBIX CUTYaIIMSIX, OTBETCTBEHHOTO MOBEACHUS B MPUPOTHOM Cpeie.

3amaun 0CBOCHHUS 00111e00pa30BaTEIbHON JUCIIUIUIUHBI « XUMUS»:
chopMHUpPOBaTh MOHUMAHKUE 3aKOHOMEPHOCTEH MPOTEKaHUSI XUMHUYECKUX MPOIIECCOB
U SBJICHUA B OKpPYXawUEW cpelae, UEIOCTHOW HAyYHOW KapTHUHBI MUPa,
B3aMMOCBSI3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;
Pa3BUTh YMEHUS COCTaBIATH ()OPMYJIbI HEOPTAaHUIECKUX U OPTAaHMYECKUX BEIICCTB,
YpaBHEHUS XHMHYECKUX pEaKIHid, OOBICHATH HMX CMBICI, WHTEPIPETUPOBATH
PE3YNBTaThl XUMHUYECKUX SKCIIEPUMEHTOB,
chopMHpOBaThH HaBBIKH MIPOBEICHMSI MPOCTEUTITIX XUMUYICCKUX
AKCTIIEPUMEHTAJIbHBIX ~ MCCJICIOBAaHUN C  COOMIOJIGHUEM TMpaBuil  0e30MacHOro
oOpallieHusl ¢ BEIIECTBAMU U J1abOpaTOPHBIM 000PYI0BAHHUEM;
pa3BUTh YMEHHS HCIIOJNB30BaTh HWH(POPMAIMIO XHMHYECKOTO XapakTepa U3
Pa3TUYHBIX UCTOYHUKOB,;
chopMHpOBaTh yMEHUSI TPOTHO3UPOBATH TMOCJIEACTBUS CBOCH NEATEIHHOCTH H
XUMUYECKUX TIPUPOIHBIX, OBITOBBIX M MPON3BOICTBEHHBIX MPOIIECCOB;
chopMHUpOBaTh TMOHWMAHHWE 3HAYUMOCTH JOCTMIKEHUM XWMHUYECKOW HAYKH W
TEXHOJIOTHM JIJIsl pa3BUTHUS COITMATIBHON 1 TIPOU3BOJICTBEHHOM cep.

Pe3ynbraThl 00y4YeHUsS OPHEHTHUPOBAHbI Ha TOJYYEHHUE KOMIICTCHIIUN IS
nocieayoIiei npoeccuoHaaIbHON NAEATEIPHOCTH KaK B paMKax JaHHOM MpeIMETHOM
00JIacTH, TaK U B CMEXHBIX C HeM oOmacTsax. OHM BKJIIOYAOT B ce0s pe3ysIbTaThbl
ocBoeHHUsI 001Ieo0opa3oBarebHON AUCHUIIIMHBL B cooTBeTcTBUM ¢ DI'OC CIIO u Ha



ocaore ®I'OC COO:
YMEHHUE COCTaBIATh XUMHUYECKHE (QOPMYJIbl COCAUHEHUM B COOTBETCTBUM CO
CTCIICHBIO OKHMCJICHHUS XMMHYCCKHX DJIEMEHTOB, MCXOAsS M3 BaJICHTHOCTH U
AJIEKTPOOTPULIATETILHOCTH;
YMEHHME XapaKTepU30BaThb XHWMHYECKHUE OHJIEMEHThI B COOTBETCTBUH C HX
MOJIO)KEHUEM B TEPUOJIMYECKOM CHUCTEME XHUMHUYECKuUX diemeHtoB JI.I.
Menneneena;
YMEHUE COCTaBJIATh PEAKIIMU COCIWHEHUS, pPa3JoKCHUsS, OOMEHa, 3aMelcHHS,
OKHCIIUTENIbHO- BOCCTAHOBUTEIIbHBIC PEAKIIUU, COCTABIATh YPABHEHUSI XUMUUECKUX
pEeaKIMu HOHHOTO OOMEHa C y4acTHEM HEOPTraHUYECKUX BEIECTB;
yMEHHE KJIacCU(PUIIMPOBATh HEOPTAHMUYECKHE BEIIECTBA B COOTBETCTBHHM C HX
CTPOEHHEM, YyCTaHABJIMBATh  3aBUCHUMOCTH  (DM3UKO-XMMHUYECKHX  CBOWCTB
HEOPTaHMYECKUX BEIIECTB OT CTPOCHUS aTOMOB M MOJIEKYJ, a TaKxke THIa
KPUCTAJTMYECKON PEIIETKY;
YMEHHE UCCIIEI0BaTh KAUYECTBEHHbBIC PEAKIIUY HEOPTAHUYECKUX BEILIECTB;
yMEHHE KJIaCCU(UIIMPOBATh OPraHUUYECKHE BEIECTBA B COOTBETCTBUHU C UX CTPOCHUEM;
yYMEHHE YCTaHABIMBATh 3aBUCUMOCTD (PU3UKO-XUMHUYCCKHX CBOMCTB OPraHUUECKUX
BEIIECTB OT CTPOCHUS MOJIEKYT;
YMEHHME MCCIIE0BATh KAYECTBEHHBIC PEAKIMU OPTaHMYECKUX COCIUHEHUM
OTIEJBbHBIX KJIACCOB;
YMEHHE XapaKTE€PU30BaTh BIUSHUE KOHIICHTPAIIMU PEArupyroIIuX BEIIECTB U
TEeMIEpaTypbl HA CKOPOCTh XUMUYECKUX PEAKIU;
YMEHHE pa3inyaTh MCTUHHBIE PACTBOPBI, MCCIEAOBATh (PUIHKO-XUMUYECKHUE
CBOMCTBa HCTUHHBIX PACTBOPOB,;
YMEHHE OIICHUBATh MOCJEACTBUSA OBITOBOM M MPOU3BOJACTBEHHON NESITEIHLHOCTH
YeJIOBEKa C MO3MIIUH YKOJIOTHYECKOI 0€30ITaCHOCTH;

[lepeuncnennple pe3yabTaTbl OCBOEHHUS COOTHOCATCS C (HOPMHUPYEMBIMU
KOMITETCHIIMSIMU:

OK 01. Beibupats criocoOsI perienust 3a1ad npohecCuoOHATbHON ASSTEIBHOCTU
MPUMEHHUTENIBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02. Hcnons3oBaTh COBPEMEHHBIE CpEACTBA IOMCKA, aHaiu3a |
uHTepnpeTanuu WHbOpMa W WHGOPMAIIMOHHBIC TEXHOJOTHHU [IJIS BBIMOTHEHUS
3a/1a4 npodeccuoHaIbHON 1eATEeIbHOCTH.

OK 04. D¢ dexTuBHO B3aUMOJIEUCTBOBATh U Pa0OTaTh B KOJJICKTUBE U KOMaH/IE.

OK 07. ConelicTBOBaTh COXPAHEHUIO OKPYKAIOMIEH cpefibl, pecypcocOepeXeHHIO,
MPUMEHATh 3HAHUSA 00 M3MEHEHUHU KJIMMaTa, MPUHIMIBI OEpexITUBOTO MPOU3BOICTBA,
3¢ (PeKTUBHO AEMCTBOBAThH B UPE3BhIUAMHBIX CUTYAIUAX



2. PE3YJIbTATBI OCBOEHUS YYEBHOM JUCHUATIJIUHBI

Koa 1 HamMeHOBaHHe
(hopmupyembix
KOMIIeTEeHIH I

Ilnanupyemble pe3yJbTaThl 0CBOCHHS JIMCIHMILIHHBI

00mme

HHCIII/IHJII/IHapHLIe

OK 01. Beibupats
CIocoObI
pelieHus 3aaaq
npodecCuOHATbHON
NesITeNbHOCTH
MPUMEHHUTEIHHO K
pa3IMYHbIM
KOHTEKCTaM

B yacTH TPy10BOT0 BOCIIUTAHMS:
- TOTOBHOCTH K TPYAY, OCO3HaHHE IIEHHOCTH MacTepCTBa,

Tpyaoooue;

- TOTOBHOCTh K aKTUBHOM JIeSITEIILHOCTH
TEXHOJIOTMYECKOM W COUMAJIbHOM  HANPABIEHHOCTH,
CIIOCOOHOCTH WHUIIMUPOBATh, IJIAHUPOBATH H

CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO JACSITEIBHOCTD;
- WHTEpEC K pa3iuyHbIM cdepaM npodhecCHOHaATBHOM
JIeSATEeITbHOCTH,

Osiagenue YHHBEPCAJIbHBIMH y4eOHBbIMU
NO3HABATEJIbHbIMH A€l CTBUAMMU:

a) 0a30Bble JJOrHYecKue JeHCTBUA.

- CaMOCTOSITENILHO dbopmynupoBaTh U
aKTyalu3upoBaTb  mNpobieMy,  paccMarpuBaTb €€
BCECTOPOHHE;

- YCTaHABIIMBAThH CYMIESCTBEHHBIN MPU3HAK WM OCHOBAHHUS
JUTSL CpaBHEHU S, Kitaccuukanuu u 0000IeHus;

- OMpPEACIAThH IENN JISATEIBHOCTH, 33J]aBaTh MMapaMeTPhI
U KPUTEPUU UX JOCTUKCHHUS,

- BBISIBJISITH ~ 3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SBICHUSX;

- BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIICHUBATH
COOTBETCTBUE pE3yJbTAaTOB IICJISIM, OIICHHBATh PHUCKH
MIOCJICACTBHI I€ATEILHOCTH,

- pa3BUBaTh KpPEAaTUBHOC MBINUICHHEC TPH pPEIICHUH
YKU3HEHHBIX TIPOo0IieM

0) 0a3oBble HcciIeI0BaTEeIbLCKHE eiiCTBUS:

IMPOTHUBOPCUMNA B

BJIaJIeTh  HAaBBIKAMH  y4eOHO-HCCIIEIOBATCILCKOW |
MPOSKTHOM  JACSITENbHOCTH, HABBIKAMHU  Pa3pelIeHHs
mpooJieM;

- BBISIBJIATH MPUYUHHO-CJIEICTBEHHBIE CBSI3U u

- - BJIaJIETh CUCTEMOW XUMHMYECKUX 3HAHUU, KOTOpas
BKJIFOUAET: OCHOBOIMOJIATAIOIINE TMOHATHS (XUMHUYECKHUI
DIIEMEHT, aToM, JJICKTPOHHas 000Jj0oYKa aroma, s-, p-, d-
AJICKTPOHHBIE OpOWMTaIM aTOMOB, WOH, MOJEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPHULIATEIIBHOCT, CTEIICHb
OKHCJICHUSI, XMMUYECKasi CBSI3b, MOJb, MOJISIDHAs Macca,
MOJIIPHBIA 00BEM, YIIIEPOJHBIN CKeleT, PyHKIIMOHAIbHAS
rpynmna, pagukai, HU30MEpPHs, U30MEPhI, TOMOJOTMYECKHI
pan, TOMOJIOTH, yIJ€BOAOPO/IbI, KHUCJIOPO/I- n
a30TCo/IepKAIINE COCAMHEHUS, OUOIOTUYECKU aKTUBHBIC
BellecTBa (YrJIeBOIbL, JKUPBI, OCIKH), MOHOMED, MOIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COECAUHEHHS,
KpUCTAJUIMYECKasl peIeTKa, TUITbl XUMHUYECKUX

peakiuii  (OKMCIUTENIbHO- BOCCTAaHOBUTEIBHBIE, 3K30-U
SHAOTEPMUUYECKUE, PEAKIIMH HOHHOTO OOMEHa), pacTBOp,
AJEKTPOJUTHI,  HEDJIEKTPOJUTBI,  JJIEKTPOJIUTHYECKAS
JIACCOLMAanMs, OKHCIUTENb, BOCCTAaHOBHUTEbL, CKOPOCTh
XUMUYECKON pPEeakIy, XUMUUECKOE PAaBHOBECHE), TECOPHUH
Y 3aKOHBI (TEOPHUS XUMUYECKOTO CTPOEHUSI OPTaHUYECKUX
BemectB A.M. bytiiepoBa, Teopus 3I€KTPOIUTHUECKOM
Juccoumranuu, nepuoauueckui 3akon /[.M. Menneneesa,

3aKOH COXpaHEHHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJMYECKUI  S3bIK  XUMHH,  (DAaKTOJIIOTHUECKUE
CBEIEHHMS O CBOICTBaxXx, coOCTaBe, IOJyYE€HUU U
6e30macHOM MCIIOJIb30BaHUHU BaKHEUIIINX

HCOPTaHUYCCKUX U OPraHNMvYCCKUX BCIICCTB B 6I)ITy n
HpaKTHHCCKOﬁ JACATCIIbHOCTH YCJIOBCKA,

- YMCTbH BBISBJIIATH XapaKTCPHBIC IIpHU3HAKA u
B3aMMOCBA3b N3YUCHHBIX HOH}ITPII‘;I, IPpUMCHATH
COOTBETCTBYIOIIHUE IMOHATUA IPU OIMHUCAHUHU CTPOCHUA U
CBOICTB HCOPTraHNYCCKUX W OPraHUYCCKUX BCUHICCTB U UX




Koa m HammeHoBaHue
(¢hopmMupyemMbIX
KOMIIeTEeHIH I

HnaﬂnpyeMue pe3yJabTaThbl OCBOCHUA TUCIHUIIJIHHBI

00mme

HHCIII/IHJII/IHapHLIe

aKTyaJIM3MpOBaTh 3aJlady, BBIABUIAaTh THUIIOTE3y €€
pellleHus], HaXOIUTh apPryMEHTHl IS JIOKa3aTelIbCTBa
CBOMX YTBEPXKJICHHM, 33aJaBaTh IapaMETPbl U KPUTECPUHU
peleHus;

- aHAJIM3MPOBATh IMOJYYCHHBIC B XOJC PCIICHUS 3aJIauyd
pe3yNbTaThl, KPUTUICCKU OIICHUBATH MX J[OCTOBEPHOCTD,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSX;

- YMETh TIEPEHOCHUTh 3HAaHWUS B TIO3HABATCILHYIO U
NPAaKTUYECKYIO 00JIACTH XKU3HEICATCILHOCTH;

- yYMETh MHTErPUPOBATH 3HAHMS M3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIIBUTATh HOBBIC HJIEH, NpPEUIaraTh OPUTHHAILHBIC
MOJIXOJIbI U PEIICHUS;

- CcHOCOOHOCTh MX HCIIOJL30BaHHUS B IMO3HABATEILHON U
COILIMAJILHOM MPAKTHKE

MPEBPAIICHUI; BBIABIATH B3aUMOCBS3b  XMMHYECKUX
3HAHUM C TOHSATUSMU W TMPEJICTABICHUAMH JIPYTHX
€CTECTBEHHOHAYYHBIX TIPEIMETOB;

- YMETb HCIOJb30BaTh HAWMEHOBAHHUS XHUMHUUYECKHX
COCIMHCHUN MEXIYHApPOJHOTO COI03a TEOPETHYECKOW H
NPUKIATHON  XMMUM W TPUBHAIbHBIE  Ha3BaHUSA
BOKHCUIINX BEHICCTB (ATUJICH, alleTHJICH, TJHUIEPHH,
denon, dopmampaeTua, YKCYCHas KHCIOTa, TIIUIHH,
yrapHblii ra3, yrieKUCIblil a3, aMMHaK, TalieHasi H3BecCTh,
HeramieHasi HW3BeCTb, TMHUThEBAas CcoAa U  JIPYTHX),
COCTaBIATh (POPMYJIBI HEOPraHMYECKHX U OPTaHUYECKUX
BEIICCTB, YPABHCHUSI XUMUYCCKHUX PEAKIHI, OOBICHATH UX
CMBICJI,  TIOATBEpPXIaTh  XapaKTEPHbIE  XUMHUYECKHE
CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMHU
U 3aIllUCSIMU YPaBHEHUI XUMUYECKUX PEaKIuil;

- YMETh yCTaHaBJIMBATh MPUHAJICKHOCTh H3YYEHHBIX
HEOPraHWYeCKMX M  OpPraHMYEeCKMX  BEIIECTB K
ONpEeNeNIeHHbIM  KJlaccaM ©  TpyIlmnaM COECIMHEHHH,
XapaKTEepU30BaTh HX COCTAaB U BAKHEWILIME CBOMCTBA;
OTNpEeNeNsATh BUIb XHUMHYECKUX CBsi3el (KOBaJICHTHas,
HOHHa, MeTaJuTndecKas, BOJIOPOJIHAS), THITEI
KPUCTAJITMYECKHUX PEIIETOK BEIIECTB;

- KJIACCHU(PUIIMPOBATH XUMUYECKUE PEAKIINU;
chopmupoBath MpEeACTABICHHUS: 0 XHUMUYECKOU
COCTaBJISIIOLLEH €CTECTBEHHOHAYYHOM KapTHUHBI MUDa,
poii XMMHUM B TIO3HAHUM SIBJICHUW TIPUPOIBI, B
(GOpMUPOBAHUM MBINUICHUSI W KYJIbTYpbl JTUYHOCTH, €€
(YHKIIMOHATBLHOM  TPAaMOTHOCTH, HEOOXOIUMOW ISt
pelIeHusl  MPAaKTHYECKUX  3a7ad M DKOJOTUYECKH
000CHOBAaHHOTO OTHOIICHHWS K CBOEMY 3JIOPOBBIO U
MPUPOAHOM CpeliE;

- YMETb MPOBOJIUTH PACUETHI 10 XUMUIECKUM (popmyiaMm u
YpaBHEHUSAM XUMHUYECKHX PEaKUUid C HUCHOJIb30BaHUEM




Koa m HammeHoBaHue
(¢hopmMupyemMbIX
KOMIIeTEeHIH I

HnaﬂnpyeMue pe3yJabTaThbl OCBOCHUA TUCIHUIIJIHHBI

00mme

HHCIII/IHJII/IHapHLIe

¢bu3nyeckux BEIWYMH, XapaKTEPU3YIOIIUX BEIIeCTBa C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00beMa (HOpMalbHbIC
YCIIOBUSI) Ta30B, KOJIMYECTBA BEIECTBA; HCIOIb30BATh
CHCTEMHBIE XMMHUYECKHE 3HAHUA JJISI IPUHATUS PELUICHUI
B KOHKPETHBIX JKM3HEHHBIX CHUTYallUsIX, CBS3aHHBIX C
BEILIECTBAMH U UX IPUMEHEHUEM

OK 02. Mcnionp3oBaTh
COBpPEMEHHBIE
CpeICTBa IIOUCKA,
aHaJIM3a U
HWHTEPIPETAIIHH
uH(pOpMaluu U
nH(pOpMaIMOHHBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUSI 3a/1a4
npoeccroHabHOM
JeSITeITbHOCTH

B o0s1acTH HEHHOCTH HAYYHOT0 TO3HAHUSA:

- c(hopMUPOBAHHOCTH MUPOBO33PEHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKd W OOINECTBEHHOM TMPAKTHUKHA, OCHOBAaHHOTO Ha
JIMajore KyJlbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B MTOJIMKYJIBTYPHOM MUDE;

- COBEpILICHCTBOBAHHUE SI3bIKOBOM M YHWTATEJIbCKOU
KYJbTYpbI KaK CpPEJICTBA B3aUMOACHCTBUS MEXAY JIFOAbMHU
Y TIO3HAHUS MUPA;

- OCO3HaHHME  IIEHHOCTM  HAay4yHOH  JIeATEJIbHOCTH,
TOTOBHOCTb OCYIIIECTBIISATh MIPOEKTHYIO u
UCCIIENIOBATENBbCKYIO JESATEIbHOCTh MHIUBUIYAIbHO U B
rpymre;

Osuanenue YHHBEPCAJIbHBIMH y4eOHBIMU

NMO3HABATEJbHBIMU AeHICTBUAMM:

B) pabora ¢ nundopmanmeii:

BJIAACTb HABbIKaMHU ITOJTYYCHHA I/IH(l)OpMaHI/II/I U3 UCTOYHHUKOB
pa3sHbIX THIIOB, CaMOCTOSITEJIBHO OCYHIECTBJIATH IIOHCK,
aHaJu3, CUCTEMAaTH3alMI0O 1 MHTEpIpeTaluio HUHpOopMaIu
Pa3IUYHBIX BUIOB U (POPM MpEACTaBICHNUS;

- co37aBaTh TEKCTHl B PA3IUYHBIX (opMmarax ¢ y4eToM

Ha3HayeHus: MHQPOpMAMd U IEJIEeBOM  ayJIUTOpHH,
BbIOMpas ONTUMaIbHYIO (OpMy TMpeACTaBIEHHUS U
BU3YaIM3aliy;

- OLIEHUBAaTh JIOCTOBEPHOCTB, JETUTUMHOCTD

uH(pOpMallii, €e COOTBETCTBUE IMPABOBBIM M MOpPAJIbHO-
TUYECKUM HOpMaMm;

- YMETb IUIAHUPOBAaTh M  BBIIOJIHATHD XUMHUYECKHU
AKCIIEPUMEHT (IPEBpAIEHUs OPraHMYECKUX BEIIECTB IIPU
HarpeBaHuM, IIOJNy4YEHUE OTHUICHA M U3YyYEHUE €TI0
CBOICTB, KaU€CTBEHHBIE PEaKLIMU Ha aJlbJIETU/Ibl, Kpaxmal,
YKCYCHYIO  KUCJIOTY;  JeHarypanus  OelIKoB  Ipu
HarpeBaHUM, LIBETHbIE pEaKUUU OENIKOB; IPOBOAUTH
peaknM¥ HOHHOIO OOMEHa, OINpeNeNiTh Cpely BOAHBIX

pacTBOpOB, KAueCTBEHHBIE peakmuu Ha  cynabdart-,
KapOOHAaT- M XJOPHUI-aHUOHBI, HAa KATHOH aMMOHUS;
pemiatb  OKCIIEPUMEHTAJBHBIE  33aJa4yd 110  TeMaM

"Meramuibsl" u  "Hemeramnwl") B COOTBETCTBHUM €

MpaBUJaMU TEXHUKHA OE€30MaCHOCTH TPH OOpaIIeHHH C

BellecTBAMH W JTA0OpaTOpHBIM  00OpYyIOBaHHEM;

MIPENICTABIIATh PE3YNIbTaThl XUMUYECKOTO JKCIIEPUMEHTa B

dbopMe 3amucu ypaBHEHHI COOTBETCTBYIOIIUX PEAKIMHA U

(GhopMyIUpPOBATh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

- yMETh aHaJIM3UPOBaTh XHUMHUYECKYI0 WH(MOpPMAIIHUIO,

MOJTy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB (CPEJICTB MAacCOBOM

uH(popmaiuu, cetb UHTEpHET u Apyrue);

BJIQJIETh OCHOBHBIMU METOJaMH HAyYHOTO MO3HAHUS BEILECTB

M XUMUYECKHX  SBJICHHWHA  (HAOmoJeHWe, U3MepeHue,

AKCIIEPUMEHT, MOJICTTUPOBAHUE);

- YMETh MPOBOJUTH PACUETHI IO XUMUYECKUM (hopmyram u

YpaBHEHUSAM XHUMHUYECKHX PEAKIUA C HCIOJIb30BaHUEM
(bU3NYECKUX BEIUYHH, XapaKTePU3YIOIINUX BEIIECTBA

C  KOJMYECTBEHHOW  CTOPOHBI:  Macchl,  0oObema

(HOpMasbHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BEIIECTBA;




Koa n naumeHoBanue

HnaﬂnpyeMue pe3yJabTaThbl OCBOCHUA TUCIHUIIJIHHBI

(¢hopmMupyemMbIX
KOMIIeTeHI M 0omme JducuuniauHapHbie
- HCIIOJIB30BaThb Cpe€acTBa I/IH(bOpMaL[I/IOHHBIX u HUCIIOJIB30BAaTh CHUCTEMHBIC XHWMHWYCCKUC 3HAHHUA IS0
KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B peliCHUN IMPUHATHA pemeHHﬁ B KOHKPCTHBIX JKN3HCHHBIX
KOI'HUTHBHBIX, KOMMYHHUKAaTUBHBIX u CUTyalusX, CBA3aHHBIX C BEIICCTBAMH 1 UX ITPUMCHCHUEM
OpraHU3allMOHHBIX 3a7ad C COOJIOACHHEM TpeOOBaHUMI
OProHOMHUKH, TEXHUKN 6C3OHaCHOCTI/I, T'UTUCHBI,

pecypcocOepexeHus, MPaBOBBIX U ITUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;

OK 04. DddexTuBHO
B3aMMO/IEVICTBOBATH U
paboTaTh B
KOJIJIEKTUBE U
KOMaHie.

BJIQJICTh ~ HaBBIKAMH  PACIO3HABAHWS W 3alUTHI
uHpopmanuu, UH(pOpMaAITMOHHOM 0€30MacHOCTH

JIMYHOCTH;

- TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSTECIBHOCTH H - yMeThb IUIAHUPOBaTh W  BBINOJHATh XUMHUYCCKUH
CaMOOTIPEICIICHUIO; OKCIIEPUMEHT (TIPEeBpAIICHHUS OPTaHUYECKUX BEIICCTB IMPH

- OBJAJCHHE HaBbIKAMH Y4eOHO- UCCIIEOBATEIbCKOMH,
MPOEKTHOM M COLIMATIbHOMN JEATENbHOCTH;

OBiageHne YHHMBEPCAJIBHBIMHM KOMMYHHUKATHBHBIMH
AeMCTBUAMMU:

0) coBMecTHasl eI TeJIbHOCTD.

- TIOHMMAaTh U MCHOJIb30BaTh MPEUMYIIECTBA KOMaHIHOM

Y MHIUBU1YaJIbHON pabOThI;

MPUHUMATh LEH COBMECTHOMN NESITEIHOCTH,
OpraHM30BBIBATH U KOOPJWHUPOBATH JEMCTBUS IO €€
JOCTHKEHHMIO: COCTAaBJIATh IUIAaH JIEWCTBUHM, pacHpencisarh
pOJIM C y4EeTOM MHEHHI y4aCTHHUKOB OOCYXJaTh pe3yJbTaTbl
COBMECTHOM paloThI;

- KOOPJIMHUPOBAaTh U BBINOJHATH pabOTy B YCIOBHSX
peasbHOro,  BHUPTYaIbHOIO M KOMOMHHMPOBAHHOTO
B3aMMO/ICHCTBHS,

- OCYILLECTBJISITh TIO3UTUBHOE CTPATErMUECKOE MTOBEACHHE

B PAa3IMYHBIX CHUTYyalUsX, HPOSBIATH TBOPYECTBO H
BOOOpakeHue, ObITh MHUIIMATUBHBIM
Ogaanenne YHHBEPCAIBLHBIMHA
NeUCTBUAMM:

r) npuHsATHE ce0si M IPYTHX JIIO/eii:

pPeryJIsiTHBHBIMH

HAarpeBaHUM, TIONy4YeHHE OTUJICHAa U H3Yy4YCHHE €ero
CBOMCTB, KQU€CTBEHHBIC PEAKIIMU Ha aJIbJICTUIbI, KpaxMall,
YKCYCHYIO KHCIIOTY;

- JeHarypaiusi OCJKOB TIpM HarpeBaHHWM, IIBETHBIC
peakiuu OeNKoB; MPOBOJUTH PEaKIMU HOHHOTO OOMEHa,
OTpEeNEeNsATh Cpeay BOJHBIX PACTBOPOB, KadeCTBEHHBIE
peakiuu Ha cynbdar-, KapOOHAT- U XJIOPHA-aHHUOHBI, Ha
KaTHOH aMMOHHSI; PeIIaTh SKCIEPUMEHTAIbHBIC 33/1a4H 110
temam "Mertambl" u "HemeTamnsl") B COOTBETCTBUU C
MpaBUJiaMUd TEXHUKHM O€30MaCHOCTH TpU OOpalieHuu C
BellecTBAMH W JTA0OpaTOpHBIM  00OPYIOBaHHEM;
MIPENICTABIIATh PE3YJIbTAThl XUMHUUECKOTO SKCIIEPUMEHTA B
dbopMe 3amucu ypaBHEHHUI COOTBETCTBYIOIIUX  PEAKIIHA
1 GOpMYyIUPOBATH BEIBOBI HA OCHOBE 3THX PE3YJIHTATOB




Koa n naumeHoBanue

HnaﬂnpyeMue pe3yJabTaThbl OCBOCHUA TUCIHUIIJIHHBI

(¢hopmMupyemMbIX
KOMIIeTeHIUii 06uue JucouniauHapHbie
- IPUHUMATh MOTHBBI U apryMEHThI APYTUX JIOACH IIpU
aHAJIN3€E PE3YJIbTATOB JEATEIBHOCTH;
- INpPU3HABATh CBOE IPaBO M IIPaBO APYTHUX JIOACH Ha
OIINOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP C TMO3HMILHUU APYroro
4eJI0BEKA,;
B 00J1acTH 3K0JI0rH4€CKOr0 BOCIIMTAHUS: - chopMHUpOBaTh  TMPEACTABICHUS: O  XUMHYECKOM
OK 07. - ¢hOpMHUPOBAHHOCTH IKOJIOTHUECKON KYJBbTYPHI, COCTaBJISIFOLLEH E€CTECTBEHHOHAyYHOM KapTUHBI MHPA,
CopeiicTBOBaThH NOHMMAaHWE  BIMSHUS  COLMAIBHO-  3KOHOMHYECKHX poau XMMHUHM B T[IO3HAHUM SIBICHUW MPHUPOJbI, B
COXPAHEHHUIO IIPOLIECCOB HA COCTOSHME NPHUPOJHOM M COLUAIbHOU (GOpPMHPOBAHUU MBIIIJIEHUS U KYJIbTYpbl JIMYHOCTH, €€
OKpYKaroleun cpenpl, OCO3HaHUE 100aIBbHOTO Xapakrepa (YHKIMOHATBLHOM  TPaMOTHOCTH, HEOOXOJAMMOW  JJiA
cpenbl, 9KOJIOTUYECKUX MPOOIIeM; pelleHnss  NPAaKTUYECKUX  3aJad M DKOJOTMYECKHU
pecypcocoepexeHn - IUJAHUPOBAaHUE U  OCYUIECTBJIIEHUE  JIEHCTBUH B 00OCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/J0pPOBbIO U
10, IPUMEHSTH OKpYXarollleld Ccpele Ha OCHOBE 3HAHUSA  Lelel MIPUPOIHON cpefe;
3HaHUs 00 YCTOMYMBOTO Pa3BUTHUA YEIIOBEUYECTBA; YMETb coOiroaaTh IpaBuJIa 9KOJIOTMYECKU
WU3MEHEHUH KJINMATa, AKTUBHOE HENpUATHE JACUCTBUM, IPUHOCAIIMX BpeEX 1eJ1Ieco00pa3HOro  MOBEAEHMS B OBITY W TPYJIOBOM
MIPUHIIMIIBI OKpYXarollen cpene; JESITEIbHOCTH B LEISIX COXPAHEHUS CBOETO 3J0pPOBbS U
OepexITMBOrO - yMeHHue IIPOrHO3UPOBATh HeOJaronpusTHbIE OKpYXKaroIled NMPUPOAHOM CPEIbl; YUUTHIBATh OIACHOCTH
MPOM3BO/JICTBA, HKOJIOTHUECKUE MOCTIEICTBUS IpeaIpUHIMAaEMbIX BO3JCHCTBUSI HAa JKHUBbIE OPraHU3Mbl OIpPEAETICHHBIX
3G PEKTUBHO JENCTBUH, IPENOTBPAILATh UX; BEUIECTB, IIOHMMAas CMBICI IIOKa3aTeNnsl IMpeAeiIbHON
JeiCTBOBATH B pacIIupeHe OIbITa AEATEIbHOCTH DKOJIOTHUECKON JOTTYCTUMON KOHIIEHTPALuU
Ype3BbIYAHBIX HalpaBJIEHHOCTH;
CUTYaIUsIX OBJIAJICHME  HaBbIKAMU  y4yeOHO-  HCCIIEJJOBAaTEIbCKOM,

MIPOEKTHOM Y COLIMAIbHOMN AESITEIbHOCTH;




3. CTPYKTYPA U COAEP KAHHUE YUEBHOM JUCHHUILINHBI
3.1. TeMatuueckuii 1mjiaH y4eOHOW TUCITUTLTMHBI

Ob.12 Xumust

Buja yueOHoii padboThl

Koan4gecTBO 4acoB

1 2
MaxkcumaJjibHasi yueOHasi Harpy3Ka (Bcero) 144
Oo0s3aTesibHAs AyIMTOPHAsA yuyeOHass Harpy3Ka (Bcero) 140
6m. u.:
TEOPETHYECKOE 00yUeHne 56
IIPAKTUYECKHE 3aHITHS 84
CamocTosiTenbHast pabota 00y4yaroerocs -
[IpomexxyTouHas arrecranus: 4
mudepeHIMpoBaHHbIN 3a4eT, (IK3aMEH)
UTOro 144
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3.2. Conep:xxanue o0yueHus no yueonoii mucuumianne O1b.12 Xumus

HaunmeHnoBanme Conep:kanue yueOHOro MmarepuaJjia (0CHOBHOE M NIPo(ecCHOHAIBHO-OpHEeHTHPOBaHHOe), | O0bem | Dopmupyembie
pa3/ies0B U TeM JadopaTopHbIe M NPAKTHYECKHe 3aHATHS, IPUKJIATHON MOLYIb 4acoB KOMIIeTeHI[UN
1 2 3 4
Pa3nes 1. OcHOBBI cTpOeHMS BellecTBa 16
Tema 1.1. OcHOBHOE coepkaHHue 10
CrpoeHue aToMOB CoBpemMeHHast MOJIETTb CTPOCHUSI aToMa. BUJIbI XMUMIUECKOH CBSI3U 4
XUMUYECKUX DJIEMEHTOB U [IpakTHYecKkasi paboTa OK 01
HPUPOJIa XUMUIECKOH Perenrie 3ajaHuil Ha COCTABICHHS XUMUYECKUX (HOpMyT 6
CBSI3U
Tema 1.2. OcHOBHOE corepKaHue 6
[Mepuonnueckuii 3akon v [[IpakTuveckasi padora 6 OK 01
tabauma J[.U. [lepuoanueckas cucrema xumuyeckux 3semeHToB .M. Menneneesa. OK 02
MenneneeBa «Mertarnyeckre / HeMETaUTHYECKHE CBOMCTBA, JJIEKTPOOTPHIIATEILHOCTD XUMUIECKUX
DIIEMEHTOBY
Paznen 2. XumMuueckue peakiuuu 20
OcHOBHOE coepKaHue 10
Tema 2.1. Knaccugukaius 1 TUIIbI XUMUYECKHX Peakifil ¢ yuacTHeM HEOPraHMUECKUX BEIECTB. 4 OK 01
THIbl XUMHYECKHUX [IpakTHyeckas padora 6
peaxuuit OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PacyeThl IO YPAaBHEHUSAM XUMHUECKHUX
€aKLuH.
Tema 2.2. OcHOBHOE cojlepKaHue 10 OK 01
ONEKTpOIUTHYECKAst 5 Teopus 2JEKTPOIUTHUECKOM TUCCOLNALINN, COCTABJIEHNE NOHHBIX PEaKLUI 4 OK 04
AUCCOLHAALMS 1 HOHHBIN JlabopaTopHasi pabota TuIbl XUMUUECKUX pEaKIUi
o0MeH 6
Paznen 3. CTpoeHue 1 CBOHCTBA HEOPraHMYeCKUX BELECTB 36
OcHOBHOE cojlep:KaHue 10
Tema 3.1 [Tpenmer Heopranuueckoi xumuu. Kinaccuduxaiys HeopraHM4eCKUX BellecTB 4
Knaccudukanus, OK 01
HOMEHKJIaTypa U CTPOCHUE IpaxTHHeckas padora . OK 02
HEOPTAHMHUECKIX BEIICCTR PerieHne mpakTUYeCKUX 3aJaHUM MO KiaccH(UKAIMKU, HOMEHKIATYpe U XUMHUYECKUM 6
(dhopmysaM HEOPraHWYECKHUX BEIIECTB
Tema 3.2. OcCHOBHOE cojlep:KaHue 14
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HpOHBBO,Z[CTBCHHOfI
JACATCIbHOCTH YCJIOBCKA

I/IIICHTI/I(bI/IKaI_II/IH OpTraHUYCCKUX COE€IMHEHUM OTJAEIbHBIX KJIACCOB

HaumenoBanme Conep:kanue yueOHOro MmarepuaJjia (0CHOBHOE M IPo(eCcCHOHAIBHO-OPHEeHTHPOBaHHoOe), | O0bem | dDopmupyembie
pa3/ies0B U TeM J1a00paTOpHbIe M MPAKTHYECKUE 3aHATHUS, NIPUKJIATHOH MOAY/Ib 4acoB KOMIIeTeHIHH
dusuko- MeTtamibl. O6mue GU3nIecKrne 1 XUMHUYECKUE CBOMCTBA METAJLIIOB 4
XMMHUYECKHE CBOICTBA HeN{eTameI. OO6ume ¢puznyeckre 1 XUMUYECKHE CBOWCTBA HEMETAIIOB. XUMHYECKUE 4 OK 01
HEOPraHMYECKUX BEIIECTB |[CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKUX BELIECTB. OK 02
[IpakTHyeckas padora 6
CocTaBieHHE YPAaBHEHUM XMMHUYECKHX PEAKIIHI
Tema 3.3. OcHOBHOE cojiepKaHue 12
Wnentuduxamnms JlaGopaTopHasi padora 6 OK 01
HCOPraHMYCCKUX BCIIECTB |V neHTH(HUKAIUSA HCOPraHWIECKUX BEIICCTB OK 02
CBolicTBa HEOPraHUYECKUX BELIECTB 6 oK 04
Pa3nes 4. CTpoeHne 1 CBOMCTBA OPraHU4eCKHUX BellecTB 46
OcHOBHOe coJiep:KaHue 10
Tema 4.1 [Ipenmer oprannyeckoil XuMuu. OCHOBHBIE ITOJIOKEHUSI TEOPUU XUMUYECKOTO CTPOCHUS OK 01
Knaccuduxarys, ctpoerue . 4
1 HOMEHKIATYpa oprannueckux coequHennii A.M. bytieposa
OpPTaHUYECKUX BEUICCTB [paxTiieckast padora 6 OK 01
CocTaBiieHHE TIOJHBIX U COKPALEHHBIX CTPYKTYPHBIX (POPMYII OpraHMueCKHUX BEIIECTB
OcHOBHOe coJiep:KaHue 26
Teopernueckoe o0yyeHue 8
AnKaHbl. AJIKMHBI M aJIKaJUEHbl 1 apOMaTUYECKUE YIIIEBOIOPOIbI 4
Kucnopoaconepkamue coelnHeHNs1 A30TCOAEPKAIUE COENUHEHNU. BBICOKOMOIIEKYIISIpHBIE 4
Tema 4.2. COeIUHEHUS OK 01
CsoiicTsa IpakTuyeckas padora 6 OK 02
OPraHUYECKHUX COSTMHEHHUH |(CocTaBleHHE YPABHEHMH XUMUYECKHMX PEAKIINI ¢ y9aCTHEM OPTaHMYECKUX BELIECTB OK 04
IIpakTyeckas padora 6
CBOICTBA OPraHUYECKUX COCTUHEHUN
JlaGopaTopHasi padora 6
[TpeBpaliieHysi OpraHn4ecKruX BEeUIECTB IPU HArPEBaHUU
Tema 4.3. OcHOBHOE coJIepKaHHe 10
Wnentnpuxanms Teoperuueckoe odyyenuebrnoopranmueckue coemMHEHUs: OCTKH, KUPBI, YIIIeBOAbI Poih
OpPTraHUYECKUX BEUIECTB, |(OPraHUYECKOM XMMHU B PEIIEHUH IMPOOJIEeM SHEpreTHYecKoi O0e30MacHOCTH, B Pa3BUTUH 4 OK 01
WX SHAYEHHEM MEJHMUMHBI, CO3/IAHMI HOBBIX MaTCPHAIIOB, HOBBIX HCTOUHMKOB SHEPIUN OK 02
NpUMEHEHNE B ObITOBOM M [JIagopaTopHasn padora 6 OK 04
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HaunmenoBanue

Conep:kanue yueOHOro MmarepuaJjia (0CHOBHOE M IPo(eCcCHOHAIBHO-OPHEeHTHPOBaHHoOe), | O0bem | dDopmupyembie
pa3/ies0B U TeM J1a00paTOpHbIe M MPAKTHYECKUE 3aHATHUS, NIPUKJIATHOH MOAY/Ib 4acoB KOMIIeTeHIHH
. 10
Pa3nes 5. KuHeTH4ecKkue U TepMOIMHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUHMHYECKUX PeaKIuii
Tema 5.1 OcHOBHOe coJep:KkaHue 10 OK 01
CKOpOoCTh XUMHUYECKHUX CKOPOCTh peaKify, €€ 3aBUCUMOCTb OT pa3indHbIX ¢aktopos. [Ipunmun Jle [larense OK 02
1
peaKuu. [IpakTnyeckas padora 6
XUMHUYECKOE PAaBHOBECUE |Perienue 3aaHuil HA npuMmeHeHue npuniuna Jle-Ilarense
Paznen 6. PacTBopsl 10
OcHOBHOe cofiep:kaHue 4
Tema 6.1. > OK 01, OK 02
PacTBopeHue kak pU3uKo-XxuMHUYeckuii mporecc. PactBopbl. CiocoObl IPUTOTOBICHUS
[Tonsatue o pactBopax 4 OK 07,
[pacTBOpoB. PactBoprmMocTs. MaccoBas 10151 paCTBOPEHHOT'O BEILIECTBA.
OCHOBHOE coaep:KaHue 6
Tema 6.2. McciienoBanue P OK 01, OK 02
o Jlaboparopnasi pa6ora
CBOICTB PacTBOPOB 6 OK 04,
[IpuroroBieHue pacTBOPOB, PEIICHHE 3a/ad Ha IMPUTOTOBIECHUE PACTBOPOB
[IpoMe:xxyToUHAasi aTTecTANMS N0 JUCHUILIHHE (3a4eT) 2
Bcero:| 144
W3 HUX NPAKTHYeCKHX 3anaTmil| 84
Jekmuii| 56
camMocCTosiTeIbHasi padoT -
3a4ye 4
JK3aMeH -
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4. YCJIOBHUSI PEAJTA3AIIAN ITPOT PAMMBI YYEBHOM
TV CHUILIAHBI

4.1. TpeOGoBaHusi K MATEPUATIBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanuzanuss nporpamMmbl  JTUCHUIUIMHBL — TpeOyeT Hanuuus  KaOMHeETa
EctecTtBO3HaHuA

O6opynoBanue yueOHOro KabUHeTa:

- [I0CaJJOYHBIE MECTA M0 KOJIUYECTBY 00YyUarOIINXCS;

- pabodee MecTo MpenoaBaTeis;

- BBITSDKHOM 1IKad;

- HA0Op XMMHUYECKOM MOCY/bl U MPUHAIICKHOCTEN i1 1a00PaTOPHBIX U
MPaKTUYECKUX paldoT;

- HAOOPBI PEAKTHBOB OPTaHUYECKUX U HEOPTAHUIECKUX BEIECTB;

- KOMIUIEKT Y4eOHO-HATJISAIHbIX TOCOOUN «XUMUSI»;

TexHuueckue cpeacTBa 00yUeHUS:

- KOMIIBIOTED C JIMLIEH3UOHHBIM [TPOTPAMMHBIM 00ECIIEUEHUEM;

- MYJIBTUMEAUATIPOCKTOP

- 9KpaH

Ilpusooumcs nepeuenv cpedcme 00yueHUs, BKAIOUASL MPEHAdNcepbl, MOoOeau, MaKenbl,

obopydosanue, mexnHuueckue cpeocmeda, 6 m. 4. ayOUOBU3YATbHble, KOMHbIOMEPHble U
MeneKOMMYHUKAYUOHHbLE U M. N. (KOIUYECE0 He YKA3bl8aencs)

TpeboBanus kK KBaTM(PUKAUKA TEAATOTHUYECCKUX KaJIpOB, OCYIIECTBISIOMINX
pean3aIuio IITICC3 1o CHEIHAIBHOCTH, JIOJKHBI o0ecIeunBaThC
MeJarorHIeCKUMA  KaJpaMH, HWMEIONTUMHU cpeaHee Tpo(ecCHOHaIbHOE, BBICIIIEE
oOpa3oBaHHEe, COOTBETCTBYIOIIEE MPO]IITIO MperoaBacMoil yaeOHOM TUCITUTIINHBI.
OMNBIT IEITSIHPHOCTH B OpraHU3aIMSIX COOTBETCTBYIOMIECH PO eCCHOHAIBEHON Chephl
SBISETCS 00s3aTeIbHBIM JUISI  TIperojaBaTeiel, OTBEUAIOIIMX 3a OCBOCHHUE
oOy4Jarorumcs mpoecCHoHaNTbHOTO yueOHOTO ITUKJIA.

[IpenogaBarenu Mojay4aroT JOMOJIHUTEIBHOE TIPOQeccHoHaIbHOe 00pa30BaHNe
10 TporpaMMaM ITOBBIIICHUS KBaIU(UKAIIUA, B TOM 4YHuCie B (h)OpME CTAXKHPOBKHU B
pOGUIBHBIX OpraHU3aIMAX HE PEXKe OJTHOTO pas3a B 5 JIeT.

4.2. Nudpopmanuonnoe odecneuyeHune o0y4eHmus. Ilepeyensn
PEeKOMEeHyeMbIX Y4eOHbIX Hu3aHuil, MHTepHeT-pecypcoB, I0ONOJHUTEIbHOM
JINTEPATyPbI

OcHOBHBIC TICUATHBIC u3aaHusd

1. Audpunorenora, M. B. Xumus: ydeOHMK U MPAKTUKYM JJISI CPEIAHETO
npodeccruonanbHoro oopazopanus / 1. B. Anpunorenona, A. B. baOkos,
B. A. TlomkoB. — 2-e u3na., ucnp. u mon. — Mocksa: M3narenscTBo
FOpaiit, 2022. — 291 c.

2. eromuxuna, H. A. OOmas xumus: yueOnuk mna CIIO / H. A.

[lleromuxuna, JI. B. MunaeBckas. — Cankrt-IlerepOypr: Jlanb, 2021. —
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164 c.

3. Huxonwckuiti, A. b. Xumusa: y4eOHUMK U MPAKTUKYM JUIS CPEIHETro
npodeccuoHanbHoro oopazopanus / A. b. Hukonsckuii, A. B. CyBopoB. —
2-¢ u31., nepepad. u gon. — Mocksa: M3narensctBo FOpaiit, 2022. — 507
C.

4. Xumusi: yaeOHUK I CpeHero npodeccuoHaibHoro oopazosanus / 10. A.
JleGenes, I'. H. ®daneeB, A. M. I'ony6es, B. H. IllanoBan; nmox oOmieit
penakuueit I'. H. @aneesa.

— 2-e m31., iepepad. u gom. — Mocksa: U3narenscTBo FOpaiit, 2022. — 431
C.

I[OHOJIHHT@JIBHBIC HUCTOYHHUKHU

1. Xumusa. 10 knacc. YrioyOn€unsiii yposens : yueOHuk/ B.B. Epemun, H.E.
Ky3spmenko, B.1. Tepenun, A.A. Jlpo3nos, B.B. Jlynun; non pen. B.B.
Jlynuna. — M.: IIpocBemenue, 2022. — 446, [2] c.: ui.

2. Xumus. 11 xnace. YrmyOnéuueiit ypoBens : yueOHuk/ B.B. Epemun, H.E.
Ky3pmenko, A.A. dpo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. — M.:
[IpocBemenne, 2022. — 478, [2] c.: ui.

3. Xumus. YrayOneHusii ypoBeHb. 10—11 kmaccel: pabouas mporpamma K
mmaun YMK B.B. Jlynuna: ydeOHo-meTonuueckoe mnocooue/ B.B.
Epemun, A.A. JIpo3znos, N.B. Epemuna, 2.}0. KepumoB. — M.: JIpoda,
2017. —324,[1] c.

4. Meroguueckoe nocobue k yueoOnuky B. B. Epemuna, H. E. Ky3smenko, A.
A. Jlpo3znoBa u np. «Xumuda. YriyOieHHbId ypoBeHb». 11 kiacc / B. B.
Epemun, A.A. Jlpo3nos, 1.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa,
0.10. Kepumor. — M.: JIpoda, 2018. — 423 c. : ni.

5.I'yceBa, E. B. Xumus gs CIIO: yue6HO-MeToqudeckoe nocodue / E. B.
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OCYHICCTBIIACTCA

5. KOHTPOJIb 1 OIEHKA PE3YJIBTATOB OCBOEHUS YUYEBHOM

JANCHUITJINHBI

KoHTposib ¥ OlLIEHKa pe3yJbTaToB
npernojiaBareyieM IMpu

OCBOCHMS
NpOBEICHUU J1abOpaTOpHBIX  padoT,
NPAKTUYECKUX 3aHSITHM, TECTUPOBAHUS, a TaKXKE BBIMOIHEHUS OOy4aronMMuUCs
WHAVBUIYAbHBIX 3a/laHUi, TPOEKTOB, HCCIEAOBAHMM, MNPAKTHUUYECKUX 3aHITHH,

y4eOHOM  AUCIUTIIIMHBI

TCCTUPOBAHUA.
Pe3yJ1bTaTbI Oﬁy'—leﬂl/lﬂ (I)OprI U METOAbI KOHTPOJISA U
OLIEHKHU Pe3yJIbTaTOB 00y4eHMsI
1 2
YMEHHE  COCTaBIATh  XUMHUUYeckue (GOpMyIbl  COCIUHCHUH B

COOTBCTCTBUU CO CTCIICHBKO OKHUCJICHHSA XMMHUUYCCKHX DJICMCHTOB,
N3 BaJICHTHOCTU M DJICKTPOOTPULATCIBHOCTH,

HCXOIs

YMEHHUE XapaKTephu30BaTh XMMHUUECKHUE DJIEMEHTHl B COOTBETCTBUU C UX
MIOJIOXKCHAEM B TEPUOTUICCKON CHCTeMe XHMHYecKux aiementoB J[.W.
MeHnnencena;

YMCEHUC COCTABJIATH pPEAKOHMU COCAWMHCHUS, PA3JIOKCHHUA, O6MeHa,
3aMCHICHHs, OKHUCIUTCIbHO-BOCCTAHOBUTCIILHBIC PCAKINHU, COCTaBJIAATH

YpaBHCHUA XUMHYCCKUX pCaknuu HOHHOTO oOMeHa ¢ ydqacTuem
HCOPraHNYCCKHNX BCUICCTB,
YMEHUC I(J'IaCCI/ICI)I/I].[I/IpOBaTB HCOPraHN4CCKue BCIICCTBA B

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

XUMHUYECKUX CBOMCTB HEOPTraHMYECKHX BEILECTB OT CTPOCHHUS  aTOMOB
Y MOJIEKYJI, a TAK)KE TUIA KPUCTAJUIMUECKOMN pElIeTKH;

YMeHue ucciieoBaTh KAayECTBEHHbIE pEAKIMM  HEOpPraHU4eCKUX
BEILIECTB;

yMEHHUE KJaccu(UIUPOBAThH OpraHuYecKHe BelllecTBa B

COOTBETCTBUM C UX CTPOCHHUEM,

YMEHUE YCTaHABJIMBATH 3aBUCHUMOCTDH (1)I/I3I/IKO-XI/IMI/I‘16CKI/IX CBOMCTB
OPraHnvCCKUX BEIIECTB OT CTPOCHUS MOJICKYJI;

YMEHHUC HCCICA0BATh Ka4CCTBCHHBIC
(¢10) C,Z[I/IHCHI/Iﬁ OTACJIBHBIX KJIaCCOB,

peaKuun OpPraHn4eCKux

YMEHHUC XapaKTCPpHU30BATb BJIHMAHUC KOHLCHTPALMU PCArupyronmx
BCHICCTB U TEMICPATYPbl Ha CKOPOCT XUMHUYCCKUX peaKHHﬁ;

YMEHUE Dpa3jnyaTb HCTHUHHBIC PaCTBOPbBI, HCCICI0BATH (1)I/I3I/IKO-

XAMHUYSCKHE CBOMCTBA HCTUHHBIX PacTBOPOB;

YMEHUC DpaA3JInMvdaTb HCTUHHBIC PaCcTBOPbI, HCCICA0BATH (1)I/ISI/IKO'

XHMUYECKHE CBOMCTBA HCTUHHBIX PacTBOPOB;

YMEHHEC OILICHUBATHL TIOCIICACTBUA OBITOBOM U HpOHSBO}ICTBeHHOﬁ

JACATCIBbHOCTH 4YCJIOBCKA C HOSI/IIII/Iﬁ 9KOJIOTHYECKOH 0€30MMacHOCTH

YCTHBIH KOHTPOJIb U CAMOKOHTPOJb,
MUCbMEHHBIH KOHTPOJIb U
CaMOKOHTPOJIb, IPAKTUYECKUI
KOHTPOJIb U CAMOKOHTPOJIb;
WHIWBUIYAIGHBIA U (PPOHTAIBHBIN
orpoc,

TECTHPOBAHKE, CAMOCTOSITCIILHBIC
MTICHbMEHHBIE Pa0OTHI, TUKTaHTHI,
BBINOJIHEHHUE TIPAKTUYECKUX 3aJaHUN Ha
MPaKTUYECKUX 3aHATHUSX, 3alUTa
TBOPYECKHUX paboT, IPOEKTOB.




[Ipunoxenue 1

[TOJIMTEXHUYECKUI KOJUJIEDK ®EJEPAJILHOI'O
T'OCYJAPCTBEHHOI'O BIOP)KETHOI'O OBPA3OBATEJIBHOI'O
YUPEXXJIEHMS BBICILIET'O OBPABOBAHUS
«JIVTAHCKUI T'OCYIAPCTBEHHBIN ATPAPHBIN YHUBEPCUTET
MUMEHU K.E. BOPOILINJIOBA»

KOHTPOJIbHO-OHEHOYHBLIE CPEJACTBA
0 y4eOHOU JUCIUTUIMHE

O/[b.12 Xumus
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KoHTpo/1bHO-01ICHOYHBIE CPeICTBA
JJIS1 IPOBEACHUSI IPOMEKYTOYHOM aTTeCTALMU
B popMme nuddepeHIMPOBAHHOIO 3a4eTa

Tema 1.1. OCHOBHBIEC MOHSATUS U 3aKOHBI XUMHUHU

1. Yro Takoe aToM?

2. Yto Takoe MoJieKya?

3. Yrto Takoe aroMHasi Mmacca?

4. Yto Takoe OTHOCUTEINIbHAs MOJIeKyJsipHas Macca? Kak ee HailTu?

5. Yro Takoe moJisipHas Macca BeulectBa? B kakux eguHUIIAX OHA BhIpaXKaeTcs
6. Kak BBIUMCIUTH KOJWYECTBO BEIECTBA, 3HAas Maccy, OOBEM WM YHUCIO
CTPYKTYPHBIX €IUHULL?

7. Kak ¢popmynupyeTcs 3akoH ABOTaipo?

8. UTO Ha3bIBAETCS OTHOCUTEIBLHOM IJIOTHOCTHIO OJHOTO Ta3a Mo Apyromy?

9. ChopMynupyiiTe 3aKOH MOCTOSHCTBA COCTAaBA.

10. ChopmynupyiTe 3aKOH COXpPAaHEHUSI MacChl BEIIECTB.

Tema 1.2. Ilepuomnueckuii 3akoH u llepmommueckas cucremMa XHUMHUYECKUX
aneMeHTOB /[.11. MeHnneneeBa u ctpoeHue aroMa

1. KakoB cocTaB siapa atroma?

2. Kak onpenenuTth 4nuciio NIPOTOHOB U HEUTPOHOB B sipe?

3. Kak onpenenuTs KOJIMYECTBO SHEPTETHUECKUX YPOBHEH B DJIEKTPOHHON 000JI0UKE
aToma?

4. Kak paccunTaTh MakCUMaJIbHO BO3MO>XHOE KOJIMYECTBO JJIEKTPOHOB Ha JAHHOM
SHEPreTUYECKOM YpOBHE?

5. KakoBO KOJIMYECTBO MOYPOBHEN HA SJHEPTETUUYECKOM YPOBHE?

6. Kak 0603HauaroTCst NOypOBHU?

7. Ha kakoM 3HEpreTuyeckoM ypOBHE SHEPTHsl 3JIEKTPOHA OOJIbIIe Ha MEPBOM UJIM Ha
4eTBEPTOM?

8. UTo Ha3bpIBaeTCs OpOUTaIBIO?

9. Kakyro dhopmy umeroT opoutanu?

10. KakoBO BO3MOXHOE KOJTMYECTBO OpOUTajIel Ha MOyPOBHSIX?

11. Ilepeuncnute, aTOMbl KakUX 3JIEMEHTOB HUMEIOT 4 3JIEKTpOHA HAa HaAPY>KHOM
HHEPreTUUECKOM YPOBHE 3JIEKTPOHHOU 000I0UKHU?

12. Yto o6o3HayaeT TepMUH —CriH|?

13. Ilpu KakOM yCIIOBHH Ha OJTHOM OpOUTaIM MOTYT HAXOAUTHCS JABa 3JEKTPOHA?

14. Ar = 20.

15. Onement 3-ro nepuona Il rpyner.

16. DnemeHT 5 rpynnel, B €ro aroMe 3 S3HEPreTUYECKUX YPOBHS.

17. B sape atoma 24 npoToHa.

18. DnextponHas popmyna snnemenTa 1s2 2s2 2p6 3s2 3p6 3d7 4s2

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

Tema 1.3. CTpoeHue BemiecTra
1. KakoBa nmpupoaa XuMHYECKON CBS3U?



2. Kakue BHUIbl XUMUYECKOU CBSI3U CYIIECTBYIOT MEXK/1y aTOMAaMH B COCTMHEHUSIX ?

3. OnuiuTe MexaHu3M 00pa30BaHUs KOBAJICHTHOM CBSI3U.

4. Kakast cBsi3b Ha3bIBA€TCSl KOBAJICHTHOM?

5.UeM oTnuyaeTcs KOBAJICHTHAs MOJSpPHAs CBA3b OT KOBAJIEHTHOW HEMOJISIPHOW
CBSI3U?

6. Kakas cBsI3b Ha3bIBa€TCSI MOHHOM?

7. Yem oTan4aeTcss MEXaHu3M 00pa30BaHUs HOHHOM CBSI3U OT KOBaJECHTHOM?

8. Kakas cBA3b Ha3bIBa€TCAd METAIIMYECKOM?

9. OnumuTe MeXaHU3M 00pa30BaHMS METAUTNYECKON CBS3H.

10. Kakas xumuyeckasi CBSI3b Ha3bIBA€TCSI BOJAOPOAHOM?

11. IlpuBenure npuMepsl COECIWHEHUN C HOHHOM, KOBAJIEHTHOH, METaUIMYECKOU
CBSI3bI0 MEXK/y aTOMAMMU.

12. Tlepeuncnure BemecTBa MEXAY MOJIEKYJIAMH KOTOPBIX CYIIECTBYET BOJOPOIHAS
CBSI3b.

Tema 1.5. Knaccudukaiius HeOpraHU4eCKUX COSIMHEHUN U UX CBOWCTBA

1. 3anucats ypaBHEHUS peaKkUU, XapaKTEPU3YIOIIUE CXOJICTBO OKCUIOB.

2. Moxuo mu ruapokcun menu (II) momyuuts coenmunennem okcuaa menu(ll) c
BoJ101? OTBET 00OCHYHTE.

3. 3anucaTh ypaBHEHHE PEAKLMH, XapaKTEPU3YIOIIEE MPOTHUBOIOJIOKHOE CBOMCTBO
KUCJIOTHOTO OKCHJIa OCHOBHOMY.

4. 3anucath ypaBHEHUE PEAKIINH, XAPAKTEPUIYIOIIEE MTPOTUBOMOJIOKHOE CBOMCTBO
OCHOBHOT'O OKCHJA KUCIIOTHOMY.

4. Ha ocHOBeE CBOICTB J0Ka3atTh, 4To okcuj yriuepoaa (IV)-kucnorHbiit

5. Ha ocHOBE CBOMCTB J0Ka3aTh, YTO OKCHJ KAJILIHS — OCHOBHOM

6. Beimucath U3 NPeAJIOAKEHHOTO CIUCKA BEIIECTB OKCUBI U JIaTh UM Ha3BaHUS:
Ca(NO3)2, Na20, KOH, CuCl2, HNO3, SO3, CuO.

7. BeIUIIMTE OTAEIBHO OCHOBHBIE M KUCJIOTHBIE OKCUIBI U 1AUTE UM Ha3BAHUE:

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

Tema 2.1. OCHOBHBIE TIOHSATHUSI OPraHUYECKONM XUMHUHM U TEOPUS CTPOCHUS
OPraHUYECKUX COCIUHECHU

1. Uto u3y4daeT opraHuyeckasi Xumus?

2. HazoBuTe M3BECTHBIE BaM KJIACChI OPT. BEIIECTB U UX OTACIBHBIX MPEICTABUTEICH.
3. SIBastoTCs JIM  OKCHUIBI YIVIEpOJa M YroJibHas KHUCJIOTa OpPraHUYECKUMU
BellecTBamMu’?

4. Yemy paBHa BaneHTHOCTH C B O.C?

5. SIBnsieTcs v 3TUIIEH TOMOJIOTOM METaHa?

6. Kak aToMbl COEIMHSAIOTCS] B MOJICKYJTY?

7. Kakasi cBsI3b BO3HUKAET MEK/ly aTOMaMHU B MOJIEKYJIaX OPTraHMYECKUX BEIIECTB?

8. UTo Takoe B3aMMHOE BIUSIHUE?

9. HocTaTto4Ho Jv 1151 BEIBOJIA HA XUMUYECKUE CBOKCTBA BEILIECTBA, 3HATh TOJIBKO
KOJINYECTBEHHBIN U KaY€CTBEHHBIN COCTaB MOJIEKYJ?

10. CoctaButh BO3MOXHBIE H30Mepbl c ob0mel Gopmynoit CO6H14. Jlate um
Ha3BaHMSI.



Tema 2.2. YrineBoaopoibl U UX TPUPOAHBIE NUCTOUHUKHU

1. Kakue coequHeHMs1 Ha3bIBAIOTCS YIIIEBOAOPOaMuU?

2. Kakue CymecTBYIOT KJIacChl yIJI€BOJOPOI0B?

3. Yto Takoe romoJjioru?

4. HazoBuTe 00111y10 GopMyTy roMOJIOTHYECKOTO Psijia ATKaHOB, aJIKCHOB, aJIKHUHOB.
5. Yto Takoe ankanpl? Uto Takoe ankeHbl? UTo Takoe aaKUHBI?

6. Kakune xumuueckue CBSI3M CYHIECTBYET MEXKJIy aToMaMHU B MOJEKYJIax
YIJIEBOJIOPOIOB?

7. YUeM oTiIM4aeTCcs CUTMa-CBSI3b OT ITH-CBS3U?

8. 3anumute peakuuto 3amenienus: C2H6 + C12

9. 3anummute peaknuro npucoeaunenus: C2 H4 + CI2

11. Kakue knacchbl yriieBOgOPOI0B JIETKO OKUCIISIOTCS?

12. Kakue npoyKThl MOJIY4YarOTCS B PE3yJIbTaTe CKUTAHUS YTIIIEBOIOPOAOB?

Tema 2.3. Kucnopoacoaepskaiine OpraHu4ecKie COeIMHEHUS
CoupTsl:

1. Kakue BemecTBa Ha3piBatoT ciuptamu? O61mas opmMyia CIUPTOB.
2. Ilo kakuM mpU3HaKaM KJIacCU(UIUPYIOTCS CIIUPTHI?

3. Kakue BUJIbI ”30MEPUH XapPAKTEPHBI JJIs1 CIUPTOB?

4. IlpumMeHeHne CuupToB.

5. BiusiHue ciupToB Ha OPTaHU3M.

DEHOJIBI:

1. Kakue BemiecTBa Ha3bIBatOT (heHOTaAMU?

2. Kak mpoucxoaut B3aUMHOE€ BJIMSIHUE aTOMOB B MoJIeKyJsie (peHosia? (MOJ0KeHHE
teopuu A.M. Bytneposa)

Tema 2.4. A3oTcoaepiailye oprannueckue coequaenus. [lonumepsl

1. AMMHOKHCIOTBI, CTpOCHHE, Kiaccudukaiusi, H130MEpHUs, HOMEHKIATYpA.
[TomyyeHne aMHUHOKHUCIIOT U KX XUMUYECKUE CBOMCTBA

2. ITonmumepbl. PU3UUECKUE U XMMUUYECKHUE CBOMCTBA

3. IlomydyeHue u UCMoIb30BaHUE MTOJIUMEPOB

4. XuMHUYECKHEe OCHOBBI )KM3HU: OCJIKH U HYKJIEMHOBBIE KUCTIOTHI

5. B 4eM COCTOUT OTJIMYKE PEAKINM TTOJIMMEPU3ALUU OT PEAKIIUM TTOJIUKOHIECHCAIHH.
ITpuBecTu puMepsI peaKLInil.

6. Kakue mnonmmepsl Ha3bIBAlOT TEPMOIUIACTUYHBIMU U TEPMOPEAKTUBHBIMU.
IIpuBecTu puMeEpBI.

7. Hanummure CcTpykTypHYr0 GopMylry TmpocTediied aMHUHOKUCTOTHL. Kakwue
(GyHKIHMOHATBHBIE TPYMIBI COACPKUT 3TO coenunenue? [louemy 3Ta amMuHOKHKCIOTA
HEe uMeeT omntuueckux uzomepon? IIpuBenute (GHOpPMyIBl ONTHYECKUX H3OMEPOB
aJaHMHA.

8. Hanuinte ypaBHEHUE peaklMM MOJYYEHHUs IUIECNTHAA U3 BaJIMHA U LIHUCTEUHA.
VYKaxXuTe NEenTUAHYIO CBS3b.



