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1. ITacnopT paGoyeii mporpaMMbl JMCHHUIIIHHbI

1.1 O6aacTh npuMeHeHus1 padoyeil MporpaMmbl

[TporpamMma 0011e00pa30BaTENFHON TUCIUIUIMHEI IPEAHA3HAYCHA AJIS U3YICHUS «XHUMHI
B TIPO()eCCHOHAIBHBIX 00Pa30BaTEIbHBIX OPraHU3ANMIX, PEATU3YIOMNUX 00pa30BaTEIbLHYIO IPO-
rpamMMy cpeaHero oomero o0pa3oBaHus B MpeesiaX OCBOCHUSI OCHOBHOU Mpo¢ecCHOHaNbHON 00-
pa3oBaTeNbHON IPOrpamMMBbl cpeHero npodeccuonansHoro odpaszoBanus (nanee — OIIOIT CITO)
Ha 0aze OCHOBHOTO 00IIero 0o0pa3oBaHUs MPU MOJATOTOBKE KBAJTU(HUIIMPOBAHHBIX pabOYMX, CIy-
KalluXx.

1.2 MecTo JUCUMIVIMHBI B CTPYKTYpe OCHOBHOH NMpodeccuoHaILHOH 00pa3oBaTeib-
HO¥ MporpaMmsbl cpeHero npogeccuoHaJIbHOro 00pa3oBaHus

O6meoOpa3oBaTenbHasl TUCHUTINHA «XUMUS» SBISETCS 00s3aTEIHHOM YacThio 00111e00-
pa3oBaTeNbHOTO IMKIIA 00pazoBaTenbHON porpamMmMbl B cootBeTcTBHM ¢ @I'OC CIIO no mpodec-
cuu 35.01.19 Macrep cagoBo-1mapkoBOro U JaHAMA(PTHOTO CTPOUTETHCTBA.

VYyeOHast AUCIMILTIHA u3ydaetcs B 1, 2 cemecTpax.

1.3 Lean u 3a1a4u JUCHUIUIMHBI - TPEOOBAHUSA K pPe3yJIbTaTaM 0CBOEHUS

Copepxanre mporpaMMbl 00I1e00pa30BaTEIbHON AUCIUTLINHBI «XUMUS» HAMPABICHO Ha
JTOCTHKEHHUE CleAyIolel 1enu: GopMHpOBaHUE y CTYIACHTOB MPEACTaBICHUS O XUMHUYECKON CO-
CTaBISIONIEH €CTECTBEHHO-HAYYHOH KapTUHBI MHUpPA KaK OCHOBBI IPUHSATHS PEIICHUH B >KU3HEH-
HBIX ¥ MPOU3BO/ICTBEHHBIX CUTYaIUAX, OTBETCTBEHHOTO [TOBEACHUS B IPUPOJAHOM Cpejie.

3amaun AUCHUTUINHBL:

1) chopmupoBaTh MOHUMaHHE 3aKOHOMEPHOCTEM MPOTEKaHUs XUMUYECKUX MPOIECCOB U
SIBJICHUM B OKPY’KAIOIIEH Cpelie, UEIOCTHOM Hay4HOU KapTUHBI MHpa, B3AUMOCBS3HM U B3aUMO3a-
BHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATH (POPMyJbl HEOPraHMYECKHMX M OPTaHUYECKUX BEIIECTB,
YpaBHEHUS XUMHUYECKUX peakUuid, OOBACHATh UX CMBICI, HHTEPIPETUPOBATH PE3YJIbTAThl XUMHU-
YECKHX IKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM MPOBEAEHUS MPOCTEHIINX XUMHUYECKHUX SKCIEPUMEHTAIbHBIX
UCCIIEIOBaHMI ¢ COOIIOZICHUEM TPaBUII O€30M1aCHOT0 OOpAIIeHus C BEECTBAMU U TaOOpaTOPHBIM
00opy0BaHUEM;

4) pa3BUTh YMEHHS MCIIOIB30BaTh MH(OPMAIMIO XUMHUECKOTO XapaKTepa U3 pa3iIMyHbIX
HCTOYHUKOB;

5) chopmupoBaTh yMEHUS MPOrHO3UPOBATH MOCIEACTBHS CBOCH NEATEIBHOCTH U XUMHYE-
CKUX MPUPOJHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MPOIIECCOB;

6) chopmMHupoBaTh MOHMMAHUE 3HAYUMOCTH JOCTHXKEHHH XUMHUYECKOW HAyKH M TEXHOJIO-
TUH TSI pa3BUTHUS COITMATBHOM U POM3BOJICTBEHHOM cdhep.

B pesynbrare OCBOGHMS ITUCHMIUIMHBI Yy oOydaromuxcs (GopMupyroTcss obmue Hu
npodeccuoHaIbHbIe KOMIETEHIUH:

OK 1. OcymuiecTBisITh YyCTHYIO U MIUCbMEHHYI0 KOMMYHHMKAIIMIO Ha TOCYJapCTBEHHOM $13bl-
ke Poccuiickoit deneparinu ¢ yueToM 0COOEHHOCTEH COMAIBHOTO U KYJIbTYPHOT'O KOHTEKCTA.

OK 2. Tlonb3oBaThcst MpoheCCHOHATBFHON JOKYMEHTAIlMed Ha TOCYIapCTBEHHOM U HHO-
CTPaHHOM SI3bIKaX.

OK 7. CopeiicTBOBaTh COXpaHEHUIO OKPYKAIOWIEH Cpeibl, pecypcocOepekeHuIo, pume-
HATH 3HaHUs 00 M3MEHEHHWH KJIMMATa, MPUHIIMAITBI OEpPEKIMBOTO TTPOU3BOACTBA, 3HPEKTUBHO IEii-
CTBOBAaTh B UPE3BBIYAWHBIX CHUTYALIUAX.



IInanupyemMble pe3yJbTaThbl 0CBOCHHS 0011e00pa30BaTeIbHON AU CHHILINHBI

Tabmnuua 1.

Kox u HanMeHO-

BaHue GopmMupy-

e€MbIX KOMIIEeTEeH-
10041

IlnanupyemMble pe3yJbTaTbl 0CBOCHHS JMCIUILIHHBI

Oonmme

JAucuunimHapHbie

OK 01. Beibupatp
CIOCOOBI perieHus
3anad npodeccuo-
HAJILHOU JIeATENb-
HOCTHU TIPUMCHH-
TEJIBHO K pa3iiny-
HBIM KOHTEKCTaM

B yacTi TPYJI10BOT0 BOCIIUTAHUS

- TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH MacTEepPCTBa, TPY-
noJrooue;

- TOTOBHOCTh K aKTHBHOM [EATEIHLHOCTH TEXHOJIOIMYECKOU MU
COIMAJIBHON HAIMPABICHHOCTH, CHOCOOHOCTh HHUIMUPOBATH,
TUTAHUPOBATh U CaMOCTOSITCIIHHO BEITIONHSITH TaKyI JESATEIb-
HOCTB;

- HHTEPEC K pasinyHbIM chepaM NpoeCCHOHAIBHON IesATeNb-
HOCTH,

OBjajieHHe YHHBEPCAJBLHBLIMH Y4YeOHBIMHM T03HABATE/Ib-
HBIMH JeHCTBUAMM:

a) 0a30BbIe JJOTHYeCKHEe TeHCTBHA:

- CaMOCTOSTEIHFHO (OPMYTUPOBATh U aKTYaIH3UPOBATH MPO-
0JieMy, pacCMaTpPHUBATh €€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYIICCTBCHHBIM MPU3HAK WK OCHOBAHUS IS
CpaBHEHUs, Ki1accu(hUKauu U 0000IIeHUS;

- OIIPeNeIATh LU ACITeILHOCTH, 3a1aBaTh MapaMeTpbl U KpH-
TEPHH UX JOCTHKCHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH M TIPOTHBOPEUHUS B paccMaTpUBa-
€MBIX SBJICHHSIX;

- BHOCUTb KOPPEKTHBBI B JCITEIBLHOCTh, OLICHUBATh COOTBET-
CTBHUE PE3yJLTATOB IIENISIM, OIICHUBATh PUCKH MOCICACTBUN Jie-
SATCIBLHOCTH;

- pa3BHBaTh KPEATHBHOE MBIILICHUE IPU PEIICHUH KU3HEHHBIX
mpooiaemM

0) 0a30BbIe HCCIAEI0BATEIbCKHE TeHCTBHS:

- BIIaJICTh HABbIKAMM Y4eOHO-HUCCIICOBATEIBCKOW M MPOSKTHOM
JIEATCIbHOCTH, HABBIKAMH pa3pellieHus IpooJiem;

- BBISBJIATh NMPUYUHHO-CIICJICTBCHHBIC CBS3M U aKTyalH3UpO-
BaTh 3aJlauy, BBIJIBUTATh TUTIOTE3Y €€ PEIICHMs], HAXOIUTh ap-

- BIIaJETh CHCTEMOW XMMHYECKUX 3HAHHWW, KOTOpas BKJIIOYAET: OCHOBOIIOJIATA0-
e TTOHITHS (XUMUYECKHIA AIIEMEHT, aTOM, JIEKTPOHHAsT 000JI0YKa aToMa, S-, P-,
d-37eKTpoHHBIC OPOUTANHM aTOMOB, MOH, MOJICKYJA, BaJICHTHOCTD, SJICKTPOOTPH-
[ATeNbHOCTb, CTENIEHb OKHCIICHHS, XMMHYECKasi CBs3b, MOJb, MOJISIpHAs Macca,
MOJISIPHBI  00BEM, YIIIEPOAHBIH CKelleT, (pyHKIMOHambHas Tpymma, paauKa,
U30MEpUsl, U30MEPhI, TOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOJIOPOABI, KHUCIIO-
POII- ¥ a30TCOAEpIKAIINe COeTNHEHHSI, OMOJIOTHYECKH aKTHBHBIE BEIIecTBa (yrJie-
BOJIBI, JKUPBI, OETIKN), MOHOMED, TOJIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKY-
JSIpHBIC COCIUHEHUS, KPUCTAJUIMUECKasl PEIIeTKa, TUIBl XUMHUYECKUX pPEaKIUil
(OKHCITUTENFHO-BOCCTAHOBUTEIBHBIE, IK30-H SHAOTEPMUYECKUE, PEAKIINH HOHHO-
ro oOMeHa), pacTBOp, DIEKTPOIHUTHI, HEIJEKTPOIHUTHI, HIEKTPOIUTHYECKAS IHC-
COIMAINsl, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOU PEaKlUU, XU-
MUYECKOS PAaBHOBECHE), TCOPUHU U 3aKOHBI (TEOPHUS XMMHUYECKOTO CTPOCHUS Opra-
HUYEeCKUX BemecTB A.M. byTiiepoBa, Teopus IIEKTPOIUTHUCCKON TUCCOITHAITIH,
nepuoanyeckuii 3akon .M. MenpaeneeBa, 3aKOH COXPaHEHUS MacChl), 3aKOHO-
MEPHOCTH, CUMBOJIWYECKHUN SI3BIK XUMHH, (HDaKTOJIOTUYECKUE CBEICHHUS O CBOW-
CTBaX, COCTaBe, MOJYYCHUH U OE30IIaCHOM HCITOIb30BAaHMH BaKHEHIINX HEopra-
HUYECKHUX M OPTaHUYECKHUX BEIIECTB B OBITY M MPAKTHYECKON NEATENHHOCTH HUe-
JIOBEKA;

- YMETb BBISIBIISITh XapaKTEpPHbIC MPU3HAKU U B3aUMOCBS3b U3yUCHHBIX MOHSITHUH,
MIPUMEHSATH COOTBETCTBYIOIINE TOHATHS MPU OMUCAHUW CTPOCHHS M CBOWCTB He-
OpPTraHUYECKUX U OPTaHUYECKUX BEIIECTB U UX MPEBPAIICHUI; BBISBISATH B3aUMO-
CBSI3b XMMHUYECKHUX 3HAHUM C MOHATUSMU U MPEACTABICHUSMU APYTUX €cTe-
CTBEHHOHAYYHBIX MPEIMETOB;

- YMETh UCIIOIh30BaTh HANMEHOBAHUS XUMUYIECKIX COCTUHEHUI MEXIyHAPOTHO-
r0 COK03a TCOPETUUECCKON U MPUKIAAHOM XUMHUHU U TPUBUAJBHBIC HA3BAHUS BaXK-
HEWIMX BelecTB (ITHIICH, alleTHIIeH, TIUIeprH, GeHon, hopMabaeruy, yKcyc-
Hasl KUCJIOTA, TIUINH, YTapHbBIN ra3, YIIIEKUCIIBIN ra3, aMMHaK, TallleHast H3BeCTbh,
HETaIeHast U3BECTh, MUThEBAsI COJIA U IPYTHX), COCTABIATE (POPMYIIBI HEOPTaHH-
YECKUX U OPTaHUYeCKHX BEIIECTB, YPABHEHUS XUMHUCCKHUX PEAKINi, 0OBSICHITH




TYMEHTBHI JUIsl 10Ka3aTeNbCTBA CBOMX YTBEPXKICHUM, 3a/1aBaTh
napaMeTphl 1 KpUTEPUH PEIICHNUS;

- QHAM3UPOBATH MOJYUYCHHBIE B XOJIC PEILICHUS 3aaUu PEe3yIib-
TaThl, KPUTUUECKU OLCHUBATH UX IOCTOBEPHOCTH, IIPOrHO3UPO-
BaTh N3MEHEHHE B HOBBIX YCIIOBHSIX;

- YMeTh MEPEHOCUTh 3HAHWS B MO3HABATENBHYIO M IpaKTHUe-
CKYIO 00JIaCTH JKU3HECATSILHOCTH;

- YMETh UHTETPHUPOBATH 3HAHUS M3 Pa3HBIX MPEIAMETHBIX 00Ja-
CTCH;

- BBIJIBUTaTh HOBbIC UJICH, IIpeAiaraTh OPUTMHAIBHBIC MOIX0IbI
U PEILCHNUS;

- CITOCOOHOCTH MIX MCIIOIb30BAaHUS B TIO3HABATEIHHON M COIIH-
aJbHOM MPaKTUKE

WX CMBICIT; TIOJTBEPXKAAaTh XapaKTEPHbIC XUMHUYECKHAE CBOWCTBA BEIIECTB COOT-
BETCTBYIOIIUMH JKCTIEPIMEHTAMH U 3alTUCSIMU YPABHEHUH XUMHUUECKUX PEAKITUIA;
- YMETh YCTaHABIWBATh MPUHAICKHOCTh M3YYCHHBIX HEOPraHWYECKUX U Opra-
HUYECKHX BEUIECTB K OMPECIICHHBIM KJIacCaM U TPYIIaM COSAMHEHUH, XapaKTe-
pHU30BaTh UX COCTaB W Ba)KHEHINIME CBOWCTBA; OMPENCISATh BHIBl XUMHUYECKUX
cBsizell (KOBaJICHTHAS, HOHHAS, METAIUTHYECKasl, BOJJOPOIHAS), THITHI KPUCTAJLTH-
YECKUX PEIIETOK BEIIECTB; KIACCUDUITMPOBATh XUMHUECKUE PEAKIIUH;

- copMUPOBATH NPEJCTABICHUS: O XUMHUIECKON COCTaBIISIFOIICH €CTECTBCHHOHA-
YYHOW KapTHHBI MHUPA, POJIM XUMHUHU B TMIO3HAHUU SBJICHUI TPUPOJIBI, B POPMHUPO-
BaHWUU MBIIUICHUS U KYJIBTYpPhl JIMYHOCTH, €€ (PYHKIIMOHAIHLHOW TPaMOTHOCTH,
HEOOXOUMON IS PelIeHUs MPaKTUYSCKUX 3a7ad U SKOJIOTHYSCKA O0OOCHOBAH-
HOT'O OTHOIICHUS K CBOEMY 3JIOPOBBIO U MIPUPOTHON Cpe/ie;

- YMETb MPOBOJIUTH pacyeThl M0 XUMHUYECKIM (QOpMyJIaM U ypaBHEHUSIM XUMUUE-
CKHX PEaKIuil ¢ UCIOIh30BaHUEM (PU3NUCCKHUX BEIIMYHH, XapPAKTCPU3YIOIIUX BE-
IMECTBA C KOJWYECTBEHHOW CTOPOHBI: MAacChl, 00beMa (HOPMaIbHBIC YCIIOBHS)
ra3oB, KOJIMYECTBA BEIIECTBA; UCIOHL30BATh CUCTEMHbBIC XHMUYECKUE 3HAHUS TS
MIPUHATHUS PEUICHU B KOHKPETHBIX )KH3HCHHBIX CUTYAIlUSIX, CBI3aHHBIX C BeIe-
CTBaMH H UX MPUMEHECHUEM

OK 02. Ucnosnb3o-
BaTh COBpEMEHHbBIE
CpeICTBA TIOUCKA,
aHaJIM3a U UHTEp-
npeTanuyu uHpop-
Maiuu 1 uHQop-
MAaI[MOHHBIE TEX-
HOJIOTUU JJISl BbI-
MOJTHEHUS 3a7a4
npodeccCuoHaIb-
HOU JEATEIIbHOCTH

B 06s1acTH IIeHHOCTH HAYYHOI'0 MO3HAHMA:

- ¢(hOpMHPOBaHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO CO-
BPEMCHHOMY YPOBHIO Pa3BUTHSI HAYKU M OOIECTBECHHOH Mpak-
THKHA, OCHOBAHHOTO Ha JTHAJIOTE KYJIBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

- COBEpUICHCTBOBAaHUE SI3BIKOBOM U YMTATEIBCKOW KYIbTYpPBI
KaK CpelICTBa B3aUMOJCUCTBUSI MEXIY JIOAbMHU U TO3HAHUS
MUDpA;

- OCO3HAHHUE LIEHHOCTH HAyYHOH JeATEIbHOCTH, TOTOBHOCTH
OCYIICCTBJISATh MPOEKTHYI0 M HCCIEAOBATEIbCKYIO IESTENb-
HOCTh WHANBHIYaJHHO U B TPYIIIIE;

OBinajeHne YHUBEPCAJBHBIMH Y4eOHBIMHM TO3HABaTe/b-
HBIMH JeHCTBHUAMH:

pa6orta ¢ undopmaumeii:

- BIIaJICTh HABBIKAMU TONYYEHUS WHPOPMAINH U3 HCTOYHHKOB
pa3HBIX TUIIOB, CAMOCTOATEIBLHO OCYIIECTBIATH MOUCK, aHATU3,
CUCTEMATH3ALMI0 U MHTEPIPETANNI0 MHPOPMAIINY Pa3THIHBIX
BUJIOB U (hOpM TIpECTaBIICHIS,;

- CO3/1aBaTh TEKCTHI B PAa3NWYHBIX (popmarax C y4eToM HazHa-

- YMETh IUIAHUPOBATh WM BBITIONHATh XUMHYECKAN AKCIEPUMEHT (IIpEeBpaIICHUS
OpPTaHMYECKUX BEIIECTB MPU HATPEBAHWU, MOJYYECHHE STHIIEHA W U3yUeHHE €ro
CBOWCTB, KaUeCTBEHHBIC PEAKLUMHN Ha ajbAETHIbI, KpaxMal, YKCYCHYIO KHCIIOTY;
JeHaTypanysi OeNKOB TpPW HArpeBaHWM, IBETHBIE PEAaKIHU OENKOB; MPOBOIUTH
peaxIuy HOHHOTO 00MEeHa, ONIPEIENSITh CPELy BOIHBIX PACTBOPOB, KaUECTBEHHEIE
peakuuu Ha cynbgaT-, KapOOHAT- U XJIOPUI-aHHOHBI, HA KaTHOH aMMOHHS; pe-
1IaTh SKCIIEpUMEHTANIbHBIE 3a1auu 1Mo TemaM "Metamisl" u "Hemeramns") B co-
OTBETCTBUU C MPABUIIAMH TEXHUKH O€30MMacHOCTH MPpH 0OpaIleHHH C BEIECTBAMH
1 J1a00OpaTOPHBIM 000PYAOBaHNEM; PEACTABIISATh PE3YIbTaATH XUMHUYECKOTO IKC-
nepuMenTa B (opMe 3alncH YpaBHEHHH COOTBETCTBYIOUIMX peakuuil u Gpopmy-
JUPOBATH BHIBOJIBI HA OCHOBE STUX PE3YJIHTATOB;

- YMeTh aHAIM3MPOBATh XHUMHUYECKYI0 WH(DOpMAIHIO, MONy4aeMyl W3 Pa3HbIX
MCTOYHHUKOB (CPEACTB MaccoBOi HH(oOpManyu, ceTs IHTepHET U apyrue);

- BIIJIETh OCHOBHBIMH METOJaM{ HAYYHOTO TO3HAHUS BEIIECTB M XMMHUYECKUX
SIBJICHUH (HAOJIOICHAE, U3MEpPEHNE, SKCIIEPUMEHT, MOACITNPOBAHHIE);

- YMETb MIPOBOJUTDH PacyeThl M0 XUMHUYECKIM (OpMyJIaM U ypaBHEHHUSIM XUMHYE-
CKUX PEaKIUi C MCIONb30BaHUEM (PU3MUYECKHX BEJIMYHMH, XapaKTEPU3YIOIIUX Be-
IMECTBA C KOJWYECTBEHHOW CTOPOHBI: MAaccChl, 00beMa (HOPMaIbHBIC YCIIOBHS)
ra3oB, KOJMYECTBA BEIIECTBA; FCIIOJIH30BATh CUCTEMHBIE XUMHUSCKUE 3HAHUS JISI




YyeHUsT MHOOpPMAIMK U IEJIEBOW ayJAWTOPHH, BBIOMpAsl ONTH-
MallbHYI0 (DOPMY TIPEICTABICHUS M BU3YaIH3aIINH;

- OIICHUBATh JOCTOBEPHOCTH, JETUTUMHOCTh WH(pOpMAIHHU, €
COOTBETCTBHE MPABOBBIM W MOPATBHO-3TUYCCKAM HOPMAaM;

- UCIIONIb30BaTh CPEACTBA MH()OPMAIIMOHHBIX U KOMMYHHUKAIIH-
OHHBIX TEXHOJIOTHN B DEIIEHHH KOTHUTHUBHBIX, KOMMYHHKa-
TUBHBIX U OPTaHU3AIMOHHBIX 33734 C COOJIOICHHEM TpeboBa-
HUI SPrOHOMHUKHU, TEXHUKH 0E30MaCHOCTH, TUTUEHBI, PECYpPCo-
cOepexXeHHs, TIPAaBOBLIX U 3THYECKHUX HOPM, HOpM HH(pOpMAIH-
OHHOI1 0€30IMaCHOCTH;

- BJIaJICTh HABBIKAMH PACIO3HABAHUS U 3aIUTHI HH(OpMAIIHH,
UHPOPMAITHOHHON 6€30IMaCHOCTH JINYHOCTH;

MIPpUHATHA pCH.ICHI/If/’I B KOHKPCTHBIX KU3HCHHLIX CUTYyalUAX, CBA3aHHBIX C BCIIC-
CTBaMH U UX NIPUMECHCHUEM

OK 07. Cogeii-
CTBOBAaTh COXpaHe-
HUIO OKpYKarolen
cpenbl, pecypco-
cOepeXeHHUIO,
HIPUMEHSATh 3HaHUS
00 U3MEHEHUHU
KJIMMaTa, IPUHLHU-
bl OEPEKITMBOTO
IIPOM3BOJICTBA,

3¢ dEeKTUBHO JIeii-
CTBOBaTh B Upe3-
BBIYAMHBIX CUTYa-
USIX

B 06s1acTH 3K0J1I0rH4€CKOr0 BOCIIUTAHUSA:

- c¢(hOpMHUPOBAHHOCTh 3KOJOTHYECKON KYJIbTYpPHI, MOHUMaHUC
BIIUSIHUSL COLIMANIbHO-KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE
MPUPOTHOW M COIMMANBHON Cpeabl, OCO3HAHWE TIIO0ATBHOTO
XapakTepa dKOJIOTHYECKUX MPOoOIIeM;

- IUTAHUPOBAHHUE M OCYILUECTBICHUE NEUCTBUN B OKpYKAIOIICH
cpeJie Ha OCHOBE 3HAHMS 1I€JIE YyCTOMYMBOTO pa3BUTHS Uelo-
BEYECTBA;

aKTHUBHOE HETPUATUEC NCHCTBUM, MPUHOCAIIUX BpPEIl OKPYKalo-
e cpee;

- YMEHHE TPOTHO3WPOBATH HEOIATONMPUATHBIE SKOJIOTHYECKUE
MOCJIENICTBUSA MPEANPUHUMACMBIX JEUCTBUM, MpPEeIOTBpaIlaTh
ux;

- pacuIMpeHHe OIbITa IEATEIHHOCTH 3KOJOTHMYECKOM Harpas-
JICHHOCTH;

- OBJIQJICHUE HABBIKAMHU Y4EOHO-UCCIIEIOBATEIBLCKOM, IPOCKT-
HOM U COITMAIBLHOMN JeITCIIHFHOCTH,

- copMUpPOBATH TPEJCTABICHHS: O XUMHUIECKON COCTaBIISIONIEH eCTECTBEHHOHA-
YYHOU KapTHHBI MUPA, POJIM XMWY B TTO3HAHHUU SIBJICHUHN MPHPOJILI, B (hOPMHUPO-
BaHWU MBIIUICHUS U KYJIBTYpPhl JIMYHOCTH, €€ (PYHKIIMOHAIHLHOW TPaMOTHOCTH,
HEOOXOIMMOHN IS pemieHns MPaKTUYeCKUX 337ad U IKOJOTHYECKH 0OOCHOBAH-
HOT'O OTHOIIEHHUS K CBOEMY 370POBBIO U IPUPOJHOU CpEIE;

- YMETh COOJIFO/IaTh MPAaBUJIA 3KOJOTHICCKH [IEIeCO00Pa3HOTO MOBEICHUS B OBITY
W TPYIOBOH NEATENHHOCTH B IENSIX COXPAHEHHS CBOETO 3J0POBbA M OKpPY)Kalo-
el OpUPOJHON CpeJibl; YUMTHIBATh OMACHOCTH BO3JEHCTBHS Ha KUBBIE Opra-
HU3MBI OMPEIEICHHBIX BEIIECTB, IOHUMAs CMBICH MOKa3aTes MpeAebHON A0Iy-
CTUMOU KOHUEHTpaIlUuU




1.4 Kosim4ecTBO 4aCcOB Ha OCBOeHHE padoyeil MPOrpaMmMbl IM CHMILIHHBI

— MaKCHMaJIbHOW y4eOHOHM Harpy3ku oOydaromierocs — 72 yaca, B TOM YHCIIC:
— 00s3aTeNIbHON ayAUTOPHOM Y4eOHOM HAarpy3Ku oOydaromierocsi — 72 4aca.

2. CTpyKTYypAa U coaepKaHue y4eOHOM IUCIUTIIHHBI

2.1 O0bem y4eOHOM TUCUMIITIMHBI 1 BUbI Y4e0HO# padoThl

Tabauua 2.

Buj yueOHoi1 padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrPaMMBbl JHCIUIITHHBI 72
B T.4.

OcHoBHoOE coepxxaHue 64
BT. 4.:

TEeOpeTUIecKoe o0ydeHne 30
MPAKTUYECKUE 3aAHATUSA 24
1abopaTOpPHBIE 3aHATHS 10
IIpodeccnonabHO-OPHEHTHPOBAHHOE COEePKAHME (COMEPKAHUE 6
MPUKJIATHOTO MOYJIfA)

BT. U..

TEOPETHUECKOe 00yUeHne 2
MPAKTUYECKUE 3aAHATUSA 4
[Ipome:xyTouHas aTTecTanus (3a4eT) 2




2.2 TeMmaTHYeCKHM MJIAH

O6mas pr;loeMKOCTL 3aHATUH q)opMHl TEKyILIE-
e TpyLOEM- (uac.) T0 KOHTPOJIS U
- /;1 Pazpgesnbl ¥ TeMBl JUCHUILIMHBI KOCTb MPOMEKYTOUHON
(Bcero aTTeCTAaIlNHU ycIie-
KOHTP.
qac.) JICKOUHN MpPaKT. BAacMOCTH
pao.
Cemectp 1
1. | Pa3zmen 1. OcHOBBI cTpoeHHs Bele- -
. p B 6 2 4 YO
CcTBa
2. | Pazmen 2. XuMu4eckue peakiuu 10 4 4 2 IIP-2
3. | Pasgen 3. CtpoeHue U cBoiicTBa He- 2
a P 16 8 6 TP-2
OpPTraHWYECKHUX BEIIECTB
4. | Ilpomexyrounas arrecraums — Te- P-1
CTUPOBaHHUE
HToro 3a cemectp 1: 4
P 32 14 14
Cemecrp 2
1. Pasnen 4. CrpoeHue 1 CBOMCTBA Op- 2
A P p 24 12 10 TP-2
FaHUYECKUX BEILECTB
2. | Pazmen 5. Kuneruueckue u tepmo- -
TUHAMUYECKHE 3aKOHOMEPHOCTH 4 2 2 I1P-1
MPOTEKAHUS XUMUYECKHUX PeaKluii
3. Paznen 6. PacTBOphI 4 2 2 - TIP-1
4. Paznen 7. PacTBOpbI 6 2 4 - I1P-2
IIpomexxyrounas  arrecrauuss  — )
nudGepeHITMPOBaHHBIN 3a4eT
HTtoro 3a cemectp 2 40 18 18 2
Bcero: 72

' VO - yerusiit onpoc, YO-1 - cobecenosanue, YO-2 - komnoksuyM, YO-3 - 3auer, YO-4 — sk3amen, I1P - mucsMenHas paora, ITP-
1 - tect, IIP-2 - xonTpONBHAs pabora, I1P-3 acce, ITP-4 - pedepar, [IP-5 - xypcoBas pabota, [IP-6 - Hay4HO-y4eOHBII OTUET 1O
npaxtuke, [IP-7 - oruer no HUPC, N3 —unauBuayanpHoE 3a1aHue



2.2 TemaTn4yeckuii JIaH U COAEPKAHHUE TN CIUNINHBI

Tabnwmma 3.
Dopmupye-
HaumenoBanue | CopepxxaHue ydyeOHOro MmaTtepuasa (0CHOBHOe U NPodecCHOHAIBbHO-OPHEHTHPOBAaHHOE), 1adopa-
N O0bem 4acoB | Mble KOMIIe-
pa3/iesioB M TeM | TOPHbIE M MPAKTHYECKHE 3AHATHS, MPUKJIATHONH MOTYIb S——
1 2 3 4
1 cemecTp

OcHOBHOE co/iepKaHue 64
Pasznea 1. OCHOBBI CTPOCHUS BelIECTBA 6
Tema 1.1. OCHOBHOE coJIep:KaHue 4 OK 01
Crpoenne atromoB | TeopeTHueckoe 0GyueHmne 2
XUMHIECKAX CoBpeMeHHas MOZIENb CTpoeHus aToMa. CUMBOJIMYECKUH SI3BIK XUMHUH. XUMHYECKHHN 3JIEMEHT. DIIEK-
SJICMCHTOB 1 TpOHHast KoHurypanus aroma. Knaccudukarms XMMHYECKAX YIIEMEHTOB (S-, p-, d-37eMenTsl). Ba-
pUPONa XUMH- | jeHTHBIE H7I€KTPOHBL. BaleHTHOCTB. DIEKTPOHHAS IPHPOIAa XUMHUECKON CBA3H. DNEKTPOOTPHIIATEb-
1CCKOU CBA3H HOCTh. BUIbI XUMHUYECKOH CBsI3M (KOBaJICHTHAs, HOHHAS, METAIZIMYECCKast, BOJAOPOIHAS) M CIIOCOOBI ee

oOpa3zoBaHMs

IIpakTnyeckue 3aHATHS 2

Pemrenue 3aganuii Ha UCIOJIL30BAHUE XUMHUYECKON CUMBOJIMKYA U Ha3BaHUN COCIUHEHUHN IO HOMEHKIIA-

Type MEXKIYHAPOJHOTO COH3a TEOPETUUECKOU U NPUKIIAJHON XUMUU U TPUBUAIIBHBIX HA3BAHUU JUIS CO-

CTaBIICHUS] XUMUUYCCKUAX (OPMYIT IBYXaTOMHBIX COCTMHEHUH (OKCHIOB, CYIb()HI0B, THIPUIOB U T.IT.) U

APYTHX HEOPTAaHMYCCKUX COCAMHEHHUH OT/IEIbHBIX KJIacCOB. 2

[pakTHYecKue 3aJaHus Ha YCTAHOBJICHHUE CBA3U MEKIY CTPOCHHEM aTOMOB XHMHUYECCKUX 3JIEMCHTOB H

MEPUOAMYECKAM M3MEHCHUEM CBOUCTB XMMHUYECKUX 3JICMEHTOB M UX COCTUHEHHUI B COOTBETCTBHUH C I10-

JoxeHueMm llepuoandeckon CUCTEMBI.
Tema 1.2. OcCHOBHOE coJiep:KaHue 2 OK 01
Iepuognueckuii | IlpakTHYecKHe 3aHATHS 2 OK 02
3aKOH U TabmnuIa [Meproanueckas cucteMa XUMUIeckux dneMenToB J[. 1. Menneneesa. @usnueckuii cmpica [leproauue-
AN Menneneesa |cxoro sakona J.1. Menaeneesa. 3akoHOMEPHOCTH H3MCHEHHS CBOJCTB XMMHUUYCCKHX 3IIEMEHTOB, 00pa-

3YEMBIX MMH IPOCTBIX H CIIOKHBIX BEIICCTB B COOTBETCTBUH C MONIOKCHHEM XMMHUSCKOTO JICMCHTA B |,

Ilepuonnueckoii cucreme. MupoBo33peHUECKOe U HaydyHoe 3HaueHue [lepuoanueckoro 3akona J[.1.
Mengaeneea. [Ipornossl .M. MenaeneeBa. OTKpbITHE HOBBIX XUMHYECKUX 3JIEMEHTOB.
Penenne npakTHKO-OpMEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUI HAa XapaKTepU3aLNI0 XUMUYECKUX




aneMeHTOB «MeTamnyeckne / HeMeTaUIMIeCKHE CBOMCTBA, JIEKTPOOTPUIIATEIEHOCTh XUMHUUYECKHUX
3JICMCHTOB B COOTBCTCTBUU C UX BJIGKTpOHHBIM CTpOGHI/IeM U IIOJIOKCHUCM B HCpHO,Z[H‘-I@CKOfI CUCTCMC
xuMudeckux djemenToB .. MenaeneeBay

Pasznen 2. Xumuyeckue peakunu 10
Tema 2.1. Tunsl OCHOBHOE coJiep:KaHue 4 OK 01
XuMu4eckux pe- | Teoperuueckoe odyyeHnue 2
aKIui Krnaccudukanus v TUIBI XUMUYECKUX PEAKIUN C ydacTHeM HeopraHnueckux BemiecTB. CocTaBieHue
YpaBHEHUI peakuil COeAMHEHHUS, pPa3I0KEeHHs, 3aMEIleHs, 0OMEHa, B T.4. PEaKI1il rOpeHus, OKHce-
HUS-BOCCTAHOBJICHUSI.
VYpaBHEHHUsI OKHUCIIEHUSI-BOCCTaHOBIIEHU. CTeneHpb okucaeHus. OKUCIUTENb U BOCCTaHOBUTENb. Co- 2
CTaBJICHUE U YPAaBHUBAHUE OKHCIUTEIHHO-BOCCTAHOBUTEILHBIX PEAKIINI METOIOM 3JIEKTPOHHOTO 0a-
naHca. OKUCINTENbHO-BOCCTAHOBUTENIBHBIE PEAKLIUH B IPUPOJIE, TPOU3BOACTBEHHBIX MPOIECCaxX U
KU3ZHENIESITEIIbHOCTU OPraHU3MOB
IIpakTHYeckue 3aHATHSA 2
KonnuecTBeHHbIE OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3AKOHBI B XUMUH U PACUETHI 10
YPaBHEHMSIM XUMHUYECKUX peakiuil. MoJib Kak eIuHuIa KoJn4yecTBa BeulecTsa. MousgpHas macca. 3a-
KOHBI COXpaHEHHUs MacChl M D)HEPTruu. 3aKoH ABorazipo. MossipHbIii 00beM ra3oB. OTHOCUTEIbHAS 2
IJIOTHOCTH Ta30B. PacueTsl Mo ypaBHEHHUSIM XUMUYECKHUX PEAKIINI ¢ NCIOJIb30BAaHUEM MacChl, 00beMa
(HOpMasbHBIE YCIIOBHS) Ta30B, KOJIMUECTBA BEIIECTBA
Tema 2.2. Dnek- OcHoBHoOe€ coJep:kaHHe 4 OK 01
TPOJIHTHICCKA Teopernueckoe odyueHne 2
I[Hccoufl a%m{ 1 Teopust anekTponuTHUECKON Tucconuanuu. MoHbl. DIEKTPOIUTHI, HEANEKTPOIUThI. Peakiiuu noHHOTO
HOHHBII OOMEH oOMmeHa. CocTaBiieHHe peakliuii HOHHOrO 0OMEeHa MyTeM COCTaBJICHHS MX MOJHBIX U COKPAIIEHHBIX 2
HMOHHBIX ypaBHEeHUH. KHCIOTHO-OCHOBHBIE pEaKIMK. 3aJaHusl Ha COCTaBJICHUE HOHHBIX PEaKIUui
JlabopaTopHble 3aHATHS 2
Jlaboparopnast pabota “TUmnbl XUMUYECKUX PEAKITUN.
HccnenoBanue TUTIOB (TI0 COCTaBY U KOJIMYECTBY UCXOIHBIX U 00Pa3yIOIINXCS BEIIECTB) U MPU3HAKOB )
XUMHUYecKHuX peakuuii. [IpoBenenune peakunii HOHHOro oOMeHa, OIpeIeIeHUE CPeIbl BOJHBIX PacTBO-
pOB. 3a/1aHus Ha COCTaBJIECHNUE HOHHBIX PEaKLUid
KonTpoabHnas pa-
CtpoeHue BellecTBa 1 XUMUYECKHE PEaKIIUU 2
oora 1
Pasznea 3. CTpoeHue 1 CBOMCTBA HEOPraHUYECKHUX BeleCTB 16




Tema 3.1. Kimac-
cuduKanus, HO-
MEHKJIaTypa u
CTpOEHHE Heopra-
HUYECKUX BEIECTB

OcCHOBHOE cO/Iep:KaHue

TeopeTnueckoe ooyueHue

[Tpenmer Heopranuueckoit xumuu. Kiaccudukanus HeopraHuueckux BemiecTB. [IpocTsie U cl10kKHbIe
BemiecTBa. OCHOBHBIE KJIACChI CJIOXKHBIX BELIECTB (OKCUbI, THAPOKCHIBI, KUCIOTHI, COJIM). B3aumMocBs3b
HEOPraHMYECKUX BeUIecTB. ArperaTHble COCTOSIHUA BemecTBa. Kpucramumdeckue u amopdHbIe Belie-
cTBa. THUIBI KPUCTAJUINYECKUX PEIIETOK (ATOMHAsl, MOJICKYJISIpHAs, HIOHHAsL, METAJNIN4YeCcKasi). 3aBHCH-
MOCTh (PU3UUECKUX CBOICTB BEIIECTBA OT TUIA KPUCTAIUTMYECKON PEIIETKU. 3aBUCMOCTh XUMHYECKON
aKTUBHOCTH BEILECTB OT BUJAa XUMUYECCKOU CBA3U U THUIA KPUCTAIUIMYECKON perieTku. [IpnunHbl MHO-
roo0pa3us BEeUIeCTB

IIpakTHYeckue 3aHATHSA

HomeHnkarypa HeopraHHYECKIX BEIIESCTB: HA3BAaHHUE BEIIECTBA UCXOMIS U3 UX XUMHUYECKON (hOPMYITBI
WJIM COCTABJICHUE XUMHUYECKON POPMYITBI MCXOS M3 HA3BaHUS BEIIECTBA 110 MEKTYHAPOIHOM
(MIOTTAK) mnm TpuBHAbHOM HOMEHKIIATYPE.

Pemenne npakTudeckux 3alaHuil O KIacCUPUKAIMK, HOMEHKIIAType U XUMHUYECKUM (popmyram Heop-
TaHWYECKHX BEIECTB PA3IMYHBIX KJIACCOB (YTapHBIH ra3, yriIeKUCIbIA Ta3, aMMHaK, TallicHast U3BECTh,
HeraiieHasi H3BeCTh, MUThEBAs COAA U APYTUX): HA3BIBATH U COCTABIATH (POPMYIIBI XUMUIECKUX BE-
IIECTB, ONPEACIATH MPUHAUICKHOCTD K KJIACCY.

HcTounnku xumMudeckoi nHGopMaIuu (CpeIcTB MaccoBoi mHGopMaluu, cetb IHTEpHET U ApyTHe).
ITouck nabOpMAaIMK 11O HA3BAHUSAM, UAECHTH(UKATOPAM, CTPYKTYPHBIM opMysIam

OK 01
OK 02

Tema 3.2. dusuko-
XUMHYECKHE CBOM-
CTBa HEOpraHuue-
CKHUX BEIIECTB

OcHoBHOe coep/kaHue

TeopeTnueckoe ooyuenue

Mertamel. O0mue Gpuznueckne U XUMUYECKHE CBOMCTBA MeTAIIIIOB. CITOCOOBI TTOJTyYeHHS. 3HaUECHUE
MCTAJIJIOB U HEMCTAJIJIOB B ITPUPOAC U KU3HCACATCIIbHOCTH UCJIIOBCKA U OPraHU3MOB. KOppO3I/I$I MECTaJI-
JIOB: BUJIbI KOPPO3HH, CIIOCOOBI 3aLTUTHI METAIIJIOB OT KOPPO3HUH

Hemerannel. O6mue ¢puznyeckrue 1 XMMUYECKUE CBOMCTBA HEMETAIUIOB. THIIMYHbBIE CBOMCTBA HEMETAT-
noB [V— VII rpynn. Knaccudukarus n HoMeHKIIaTypa COeTMHEHUN HeMeTauioB. KpyroBopoTsl 6mo-
TE€HHBIX JIEMEHTOB B IPUPOJIE

XUMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPTraHMUYECKUX BEIIECTB (OKCHI0B, THAPOKCUIIOB, KUCIIOT,
coJieil 1 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB NPOCTHIX BELIECTB, BOJOPOIHBIX COEIUHEHU,
BBICHIIMX OKCHJIOB U THAPOKCH]IOB

IIpakTnyeckue 3aHsATHS

OK 01
OK 02




CocraBrieHre ypaBHEHU XUMUYECKUX PEAKIUN C y94acTHEM MPOCTHIX U CJIOKHBIX HEOPraHMYECKHUX Be-
IIECTB: METAJVIOB M HEMETAJUIOB; OKCUIOB METAJJIOB, HEMETAIIOB M aM()OTEPHBIX AJIEMEHTOB; HEOpra-
HUYECKUX KHCIIOT, OCHOBAaHUH U aM(OTEPHBIX THAPOKCHIOB; HEOPraHUUECKUX COJIeH, XapaKTepHU3yIo-

[IIUX UX CBOMCTBA. 2

Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/laHUI Ha CBOMCTBA, COCTAB, MOTYYCHHUE U

0e30IMacHOe UCIIOIH30BAHNE BAKHEHIIIMX HEOPTAHUYECKUX BEIIECTB B OBITY U MPAKTHUYECKOH JIeATENb-

HOCTH YeJIOBEKa
Tema 3.3. Unen- OcCHOBHOE coJiep:KaHue 2 OK 01
Tudukaiys Heop- | JlaGopaTopHbIe 3aHATHS 2 OK 02
TaHMHCCKUX BC- | JTaGoparopHas pabota «MieHTH(UKAIMA HEOPTaHUIECKUX BEILECTBY.
InecTs Pemenue skcriepuMEHTANBHBIX 33124 [0 XUMUYECKHM CBOMCTBAM METAJJIOB U HEMETAJIJIOB, IO Pacmo-

3HABAHMIO W MMOJYYCHUIO COSTMHEHUN METAJIJIOB U HEMETAIIJIOB. )

Wnentudukanus HEOPraHMYECKUX BEIIECTB C UCIOIb30BAaHUEM UX (PU3UKO-XUMUYECKUX CBOMCTB, Xa-

paKTEepHBIX KaUeCTBEHHBIX peakiuii. KauecTBeHHBIE peakinu Ha Cyab(aT-, KapOOHAT- U XJIOPHI-

aHMOHBI, Ha KATHOH aMMOHUS
KonTpoJsbHas pa- .
5012 2 CBoiicTBa HEOPraHUYECKUX BELIECTB 2

IIpome:kyTounas arrecrauus — TecrupoBanue

Hroro 3a 1 cemecTp 32

2 cemecTp

Pasznen 4. CTpoeHue u CBOMCTBA OPraHMYECKUX BelIeCTB 24
Tema 4.1. Knac- OcCHOBHOE coJIepKaHue 4 OK 01
cuukanus, cTpo- | Teopernueckoe 0fyyeHune 2

€HHME U HOMEHKJIa-
Typa opraHuye-
CKHUX BEIIECTB

IlosiBiieHUE U pa3BUTHE OPTaHMYECKOM XUMUHU Kak HayKu. [Ipeamer oprannueckoit xumun. Mecro u
3Ha4YE€HHE OPTAaHMYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HayK.

XHWMHUYECKOE CTPOEHHUE KaK MOPSIOK COETUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO MX BajleHTHOCTH. Oc-
HOBHBIE MOJIOKEHUS TEOPUN XMMUYECKOTO CTPOCHUS OpraHndyeckux coenuHenuid A.M. bytieposa. Yr-
JIEPOAHBIN CKEJIET OPraHMYECKON MOJIEKYJIbl. 3aBUCUMOCTH CBOMCTB BEIIECTB OT XUMUYECKOT'O CTPOEHUS
Mouekyi1. 3omepus u n30Mepsl.

[Tonsatue o pyHkunoHanbpHOH rpynmne. Panukan. [TpuHmns! Ki1accupuKauu OpraHndeckux coeIuHe-
HU. MexXayHapoiHasi HOMEHKIJIATypa Y MPUHIUITEI HOMEHKJIaTypbl OpraHM4ecKuX coeqnHeHui. [1ons-
THEe 00 a30TCOCPKAIIUX COSAMHCHHSIX, OMOJIOTMUECKH aKTUBHBIX BellecTBax (YriieBoaax, sKupax, oe-
Kax ¥ JIp.), BBICOKOMOJIEKYJIIPHBIX COETMHEHHSIX (MOHOMED, OJIUMED, CTPYKTYPHOE 3BEHO)




IIpakTuyeckue 3aHATHS

HOMGHKHaTypa OpraHu4eCKux COGI[I/IHCHI/Iﬁ OTACJIIBbHBIX KJIACCOB (HaCBIH_[eHHBIe, HCHACBIIICHHBLIC U apo-
MaTHYECKHE YTIIEBOAOPOIBI, CIUPTHI, (DEHOJIBI, aTbJICTH b, KETOHBI, KAPOOHOBBIE KUCIOTHI 1 ap.) Co-
CTaBJICHHE MOJHBIX U COKPAILICHHBIX CTPYKTYPHBIX (POPMYIT OpraHUYECKHX BEIECTB OTAEIbHBIX Kilac-
COB, HCTIOJIb3YS MX HAa3BaHHMS [0 CHCTEMATHUECKOW U TPUBUAILHOW HOMEHKJIAType (3THIICH, alleTHUJICH,
rnuieput, heHon, popmanbaerui, ykCycHast KUCIOTa, IIMIUH). PacueTsl npocreiimeit popmynsl opra-
HUYECKOM MOJIEKYJIbI, HCXO/ISl U3 3JIEMEHTHOT 0 cocTana (B %)

Tema 4.2. CBoii-
CTBa OpraHuye-
CKUX COEIUHEHUHU

OcCHOBHOE cO/Iep:KaHue

12

TeopeTnueckoe ooyueHue

Du3MKO-XMMUYECKHE CBOWCTBAa OPraHWYECKUX COSANHEHNH OT/IEIBHBIX KIacCOB (0OCOOEHHOCTH KItac-
cU(UKaAIMKA 1 HOMEHKJIATYphl BHYTPH KJ1acca; TOMOJIOTHYECKHH psii 1 oOmas popmyia; uzomepus; pu-
3MYECKHE CBOWCTBA; XMMHUUECKHIE CBOMCTBA; CIIOCOOBI NOTYYCHHS):

— MpeJieNibHbIE YTIIEBOIOPOIbI (aJIKaHbI M LIUKJIOAJIKaHbl). ['OpeHre MeTaHa Kak OJIMH U3 OCHOBHBIX UC-
TOYHHUKOB TEIUIA B IPOMBIIIJIEHHOCTH U ObITY. CBOICTBA MPUPOIHBIX YTIIEBOJAOPOIOB, HAXOXKICHHUE B
MIPUPOJIE U IPUMEHEHUE ANKAHOB;

— HenpeieNbHbIe (AJIKEHBI, aJTKUHBI U AKAJUEHBl) 1 apOMATUUECKHUE YIIIeBOAOPOibl. ['opeHue aneruse-
Ha KaK UCTOYHHK BBICOKOTEMIIEPATYPHOTO INIAMEHH ISl CBAPKH U PE3KU METAJIOB

— KUCIIOPOJCOIePIKALIIE COSTMHEHNUS (CITUPTHI U eHOIIBI, KApOOHOBBIE KUCIOTHI M 3(UPHI, aTbICTUIbI
U KETOHBI, )KUPBI, yriaeBoasl). [IpakTndyeckoe mpuMeHEHHE 3TUIICHTIIMKOIIA, TIIUIeprHa, heHona. [Ipu-

MeHeHHe (popMalbAeTH/Ia, aleTalbAeTH/1a, YKCYCHOM KHCIOTHL. MbUIa KaKk COJIH BBICIINX KapOOHOBBIX

KHUCIOT. Moroniye cBOMCTBa MblJIa

— a30TcoepKaIIre COSTUHEHHS (AaMUHBI 1 aMUHOKHUCIIOTHI, O€TTKK). BBICOKOMOTIEKYIIpHBIE COeTUHE-
HUs (CUHTETUYECKHE U OMOJIOTHYEeCKU-aKTUBHBIE). MOHOMED, ONMMEp, CTPYKTYpHOE 3BeHO. [lonnme-
puU3alys 3THICHAa KaKk OCHOBHOE HAMPABIIEHUE €T0 UCTIOIb30BAHMS.
I'eHeTnyeckas CBSI3b MEXKAY KJacCaMH OpraHMYeCKUX COeTMHEHUI

IMpakTuyeckue 3aHATHS

CBoiicTBa OPraHUYECKUX COCTUHEHUN OTACIBHBIX KIIACCOB (TPUBHAIBHAS U MEXITYHAPOIHASI HOMCH-
KJIaTypa, XUMHUYECKUE CBOMCTBA, CIIOCOOBI MOIYUEHHUs): peiebHbIe (AJIKaHbl U IIUKJIOATKAHBI), HEMpe-
JeNnbHBIC (ATKEHBI, AIKUHBI U aJIKaJIMCHBI) K apOMaTHYECKUE YTIEBOAOPO/IbI, CHUPTHI U (DEHOIIBI, KapOo-
HOBBIC KHCJIOTHI U 3(prBI, AIbACTUABI 1 KETOHBI, aMUHBI 1 aMUHOKHUCJIOTBI, BLICOKOMOJICKYJISAPHBIC CO-
enuHeHMs. 3aJaHusI HAa COCTABIICHHE YPAaBHCHUH XUMUYECKUX PEAKIIHA C yIaCTHEM OPTaHUYECKHX Be-
IICCTB HAa OCHOBAHUHU UX COCTABA U CTPOCHU

CocraBrieHre cxeM peakiui (B TOM YKCIIe [0 MPEeAsIOKEHHBIM 1IeTI0YKaM MpeBpallieHu ), XapaKTepu-

OK 01
OK 02




3YIOMIUX XUMHUYECKUE CBOMCTBA OPTAHMYECKUX COSIUHEHUN OTACIIBHBIX KJIACCOB, CIIOCOOBI UX TOJTy4e-
HHUS M HA3BaHHWE OPraHUYECKUX COEAUHEHHM MO0 TPUBUAJIBHOW WM MEKIYHAPOIHON CUCTEMATUYECKOM
HOMEHKJIaType.

Pemienue nmpakTuKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aIaHUI HA CBOKMCTBA OPTraHUYECKUX COEIUHE-
HHUH OTACIBbHEIX KIAaCCOB

JlaGoparopHnas padora 2
Jlabopartopnast pabota “IIpeBpaliieHrss OpraHMYECKUX BEIIECTB IMPU HarpeBaHUM".
ITonydyeHune aTUIIEHA U U3YUEHHE €r0 CBOMCTB. MoaennpoBaHre MOJIEKYJ U XMMUUECKUX MPEBpaIleHui |2
Ha [IpUMEpE 3TAHA, STUIICHA, ALIETWIICHA U Jp.
Tema 4.3. OcHoBHOe coep:kaHue 6 OK 01
Vnentupurains | Teopermueckoe o0yuenue 4 OK 02
OpTaHMHCCKiX Be- buooprannueckue coenunenus. [Ilpumenenue u 6uonorudeckas posib yrieBooB. OKUCIEHUE YTIIeBO-
HICCTB, UX 3HATC™ | 1oy perounmk SHEPTHUU JKUBBIX OpraHu3MoB. O61acT NpUMEHEeHNUs aMHHOKUCIIOT. [IpeBpamienns )
H%e ¥ IPUMCHCRNC | 501 voB mumm B opranusme. buonornueckue ¢pynkuun 6eakoB. buonornyeckue GyHkiuu xupos. Poirs
B OBITOBOH H TIPO- OpPraHUYeCcKOM XMMHHU B PEIICHUH MPoOIeM NHIIEBON O€30MaCHOCTH
22?{:?;:22}:;?%{6_ Posb oprannueckoil XMMHUU B peICHUH NMPOOIJIEM SHEPreTHUECKONW O€30ITaCHOCTH, B Pa3BUTUU MEIH-
HOBeKa LUHBI, CO3JAHUN HOBBIX MaT€PHAJIOB, HOBBIX HCTOYHUKOB YHEPTUH (ANTbTEPHATUBHBIE UCTOYHUKHU
sHeprum). OnacHoCTh BO3JEHCTBUS HA JKUBbIE OPraHU3Mbl OPraHUYECKUX BELIECTB OTAEIBHBIX KiIac- |2
cOB (yTJI€BOJOPO/bI, CIUPTHI, (EHOIIBI, XJIOPOPraHUUECKHE TPOU3BOIHBIE, AJIbJICTH/IbI U JIP.), CMBICI
110KAa3aTeNsl NPEAEIbHO TOMYCTUMONW KOHIEHTPaluu
JlabopaTopHble 3aHATHS 2
Jlaboparopuas pabdota: “VneHTudukamnmsi OpraHn4ecKuX COCTUHEHUI OTACTBHBIX KJIacCOB”
Wnentudukanus opraHu4ecKux COeAMHEHUN OTIIENbHBIX KJIacCOB (Ha MpUMEpE albIeru0B, Kpaxmara,
YKCYCHOW KHCJIOTHI, OEJIKOB | T.II.) C UCIIOJIB30BaHUEM HX (PU3UKO-XMMHUYECKHX CBOWCTB M XapakKTep- )
HBIX KQ4eCTBEHHBIX peakuuii. J[enarypanus Oenka npu HarpeBaHuu. [[BeTHbIe peakiuu 6enkoB. Bo3-
HUKHOBEHUE aHAJIMTUYECKOIO CUTHAJIA C TOUKH 3PEHUS XMMUYECKHX IPOLECCOB TP IPOTEKAaHUU Kaue-
CTBEHHOW peakKIuy, MO3BOJISIIOIIEeH WACHTUPUIIMPOBATH MPEAJIOKEHHbBIE OpraHNUeCKHe BEIIECTBA
KonTtpoabnas pa- N
CrpyKTypa 1 CBOICTBA OPraHNYECKUX BELLECTB 2
oora 3
Pazneua 5. Kunernueckne 1 TepMOAUHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUA XUMHUYECKUX PeaKuii 4
Ckopoctb xumuue- | OCHOBHOE coiepKaHue 4 OK 01
CKHUX pEaKLIHi. OK 02
Teopernueckoe o0yuenune 2




XUMHUYECKOE paB-
HOBECHE

CKoOpocCTh peakiiy, ee 3aBUCUMOCTb OT Pa3IMYHbIX (PAKTOPOB: MPUPOIbI PEATUPYIOLINX BELIECTB, KOH-
LIEHTpaLUU PEarupyroLnX BEIIECTB, TEMIIEPATYPBI U IJIOIIAAN PEAKLIUOHHOM OBEPXHOCTH. TeIIoBsle
3G (DHEeKThl XUMUYECKUX peakuil. IK30- U SHJOTEPMHUUECKUE, PEAKIIIH.

OOpatumocTh peakiuil. XUMHYECKOEe PAaBHOBECHE U €r0 CMEIICHUE IO/ ACHCTBHEM Pa3INYHbIX (DaKTo-
POB (KOHIIEHTpPALIMs PeareHTOB WU MPOAYKTOB peaKlMy, AaBJIEHUE, TEMIIepaTypa) Ui CO3JaHus ONTH-
MaJIbHBIX YCJIIOBHMM NPOTEKAHMs XUMHUUIECKUX nporieccoB. [Ipunnun Jle [larense

IIpakTuyeckue 3aHATHS

Perienne npakTHKO-OpUEHTUPOBAHHBIX 3aJJaHUI HAa aHAIN3 (PAaKTOPOB, BIMAIOIUX HA U3MEHEHHUE CKO-
POCTH XUMHUYECKOW PEaKLMH, B T.4. C MO3UIIMIA HKOJOTHYECKH 11eTIeCO00pa3HOTro MOBEACHUS B ObITY U
TPYZAOBOU ACATEIBHOCTH B LEISIX COXPAHEHHSI CBOETO 3J0POBbS M OKPYKAIOIEH IPUPOJHOU CPENIBI.
Pemrenne npakTMKO-OpMEHTUPOBAHHBIX 3ajaHUi HA puMeHeHue npuHiuna Jle-Illarense s Haxox-
JICHUs HallpaBJIEHUs CMELICHUs] PABHOBECHS XMMUYECKOHN peakIuy U aHaIu3 (PakTOpOB, BIUSAIONINX HA
CMELICHUE XMMUYECKOT0 PABHOBECHS

OK 01
OK 02

Pazgea 6.

PacrBopsI

Tema 6.1.
ITonsTue o pac-
TBOpax

OcHOBHOe coiep:KaHue

Teopernueckoe o0yuenune

PacTtBOpenue kak ¢pusznko-xumuueckuii nporecc. Pactopsl. CiocoOb! IpUroToBIeHUs pacTBOpoB. Pac-
TBOPUMOCTB. MaccoBas 1011 paCTBOPEHHOTO BelecTBa. CMBICI IOKAa3aTelIs MPEAEIbHO JOIYCTUMON
KOHIICHTPALIUHU U €r0 MCIIOJIb30BAaHHUE B OLIEHKE YKOJOTMUECKON OE30MaCHOCTH.

ITpaBuia 5K0JI0OrM4ECKU 1e1eco00pa3HOro MOBEACHUS B ObITY U TPYIOBOH AEATENBHOCTH B IIEIAX CO-
XPAaHEHMS CBOETO 310POBbs U OKPYXKAIOLIEN IPUPOJHON CPE/Ibl; ONTACHOCTh BO3IEUCTBYS Ha JKUBBIE OP-
TaHU3MBI OIPECIICHHBIX BEIIECTB.

Perienue npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 331aHUI Ha pacTBOPHI, HCIIOJIb3YeMbIe B OBITOBOM U
ITPOU3BOJICTBEHHON JNESTEIILHOCTH YEJIOBEKA

OK 01
OK 02
OK 07

TeMma 6.2. Hccie-
JNIOBaHWE CBOWCTB
pacTBOpOB

OcHoOBHOe coiep:KaHue

JlaGopaTopHble 3aHATUA

Jlaboparopnas pabota «[IpuroroBneHme pacTBOPOB».

[IpuroTtoBneHue pacTBOPOB 3aJaHHON (MaccOBOM, %) KOHIIEHTpAIUH (C MPAKTUKO-OPUEHTUPOBAHHBIMH
BOIIPOCaMM) U ONPEAEIIEHUE CPEbl BOJAHBIX PACTBOPOB.

Pemenue 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB

OK 01
OK 02

IpodeccnoHaILHO-OPHEHTHPOBAHHOE co/lepkaHue (CoepKaHne NPUKIATHOT0 MOTYJIs)

Pa3znen 7.

Xumus B ObITY M IPOM3BOACTBEHHOM JesITeIbHOCTH YeJ0BeKa

OK 01




Xumus B ObITY U
MIPOU3BOACTBEHHOMN
JEeSITEIbHOCTH Ye-
JOBEKa

OcHoBHOe cogepkaHue

TeopeTnueckoe ooyueHune

Hogelinme 10CTHKEHUS] XUMUUYECKON HAYKU M XUMHUYECKON TEXHOJIOTMH. Poib Xxumuu B o0ecrieueHun
HKOJIOTHYECKOM, YHEPTeTUUECKON 1 MHIIEBON O€30MaCHOCTH, Pa3BUTUN MeIUIMHEL. [IpaBuia moucka u
aHAJIM3a XUMUYECKOM NH(POPMALIUU U3 Pa3IMUHbIX HCTOYHUKOB (Hay4Has U yueOHO-Hay4yHas JUTepa-
Typa, CpeCTBa MacCOBOM nH(popmanmu, cetb HTEepHET)

IIpakTHYeckue 3aHATHSA

[Touck u aHamM3 KEHCOB O MPUMEHEHUHN XUMHYECKUX BEIIECTB M TEXHOJIOTHH C ydeToM Oyayiei mpo-
(beccroHaTbHON AEATENBHOCTH 10 TEMaM: BayKHEHIIINE CTPOUTENIbHBIE MaTepHalIbl, KOHCTPYKIIHOHHBIE
Marepuabl, KpackH, CTEKJIO0, KepaMHKa, MaTePUAIIbI IJIs1 SIIEKTPOHUKH, HAHOMATEPUaJIbl, TEKCTHUIIbHBIE
BOJIOKHA, UCTOYHHUKH SHEPTUHU, OPraHMUECKUE U MUHEpaJIbHbIE YA00pEHUs, JeKapCTBEHHbIEC BEIIECTBA,
ObITOBAsI XUMUSL.

3anmra: [IpencraBienne pe3ynbTaToB penieHns KeicoB B (hopMe MUHHU-IOKJIAJa C pe3eHTaluen

OK 02
OK 07

Hroro 3a 2 cemecTp

40

IIpomexyTouyHas aTrecTanus 2 ceMecTp — 3a4eT ¢ OLEHKOMI

Bcero

72




3. YcaoBus peanuszanum padoueii nporpaMMbl JUCUMUILINHBI
3.1 TpeOoBaHUsI K MUHMMAJbHOMY MAaTePHUAJIbHO-TEXHUYECKOMY o0ecIe-

YCHHUIO
MarepuanbHO-TEXHHUECKOEe OOecreueHne AMCLUUIUIMHBI BKIIIOYAET CIEeUUalTbHbIC yueOHbIe
MOMEIICHUs, 000PYI0OBaHHBIE MEOEIBIO, B TOM YHCIIE:
1) Kabuner xumuu 1uist IpOBEACHUSI 3aHATUN BCEX BHUJIOB, IPEIYCMOTPEHHBIX 00pa3oBaTelb-
HOHM IIPOTrpaMMOM, OCHAIIICHHBIH 000pPYI0BAHHEM:
— TI0CaJIOYHBIMH MeCTaMH (110 KOJMYECTBY OOyUYarOIMIMXCs), paO0OYMM MECTOM TMperojaBarTe-
TS
— y4eOHOM MOCKOH, KOMIBIOTEPHOW TEXHUKOW C BO3MOXXKHOCTBIO MOJKIIIOYEHUSI K HHPOpMa-
[IUOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu «VIHTepHeT» U JOCTYIOM B 3JEKTPOHHYIO MH(OPMALIMOHHO-
00pa3oBaTeNbHYI0 Cpey, aKyCTHUECKOH CUCTEMOM, JOKYMEHT-KaMepoil, SKpaHOM M MYJIbTHMEIUN-
HBIM [TPOEKTOPOM;
— JlabopaTopHoe 000pya10BaHMe: BECHI, TEPMOCTAT, XOJIOJWIBHUK, PEOCTAT, aKBaAUCTUIIS-
TOp, MaTepUabl U IPOBEACHUS JIaOOPATOPHBIX paboT (KOJIOBI, MPOOUPKU U IpyTasi XUMUYe-
CKasl IoCcy/1a), peaKTUBBI sl IPOBEICHUS JTabopaTopHbBIX padot, PH-meTp, pedpakrometp, arm-
napar Juis IpOBEICHUs] XUMUYECKUX peakiui, anmapaT Kunmna, mpudop 1Ist ONBITOB IO XUMHUH C
AIEKTPUIECKUM TOKOM (JIaOOpaTOPHBIN), TPHOOP JJIsl TOJTYICHHS TaIOMI0aTKaHOB IEMOHCTpPA-
[IMOHHBIN, YCTAHOBKA JJISl TIEPErOHKH BEIIECTB.
—YueOHo-HarasAAHbIe Mocodusi: Habop «'UA - JIaGoparopus mo xumun», cteHabl «Ilepro-
nu4dHas cuctemMa MeneneeBa» u JIp.
- y4e0HO-METOIMYECKUMHU MaTepUalaMi, HATJSIIHBIME MMOCOOUSMHU (B TOM YHCIIe Ha DJICK-
TPOHHBIX HOCHUTEIAX).
2) Kabuner 1y1st mpoBeICHUS TPYIMIOBLIX W WHAWBUYaTbHBIX KOHCYIbTAIIUHN, TEKYIIETO KOH-
TPOJISL ¥ POMEKYTOYHON aTTECTALIUU.
3) Ilomemenus ajisi caMOCTOSATEIBLHOM PabOThI C BO3ZMOXHOCTBIO MOJKIIOUCHUS K cetn MH-
TEepHET 1 o0ecreueHneM JI0CTyTMa B JIEKTPOHHYIO HH(OPMAITMOHHO-00pa30BaTeIbHYIO CPENY, B TOM
yucie ekTpornyo oubmmorexy KI'TIN KemI'Y.

3.2 UudopManroHHoe o0ecnevyeHune
3.2.1 OcHOBHASI ¥ IOTIOJTHUTEJbHAA Y4eOHAS JIUTEPATypa MO AMCIUIIHHE

OcHoBHas JauTEpaTypa

["a6puensu, O. C. Xumus: 10-it knacc: 6a30BbIid ypoBeHs : yueOHuk / O. C. I'abpuensu, W. T
Octpoymos, C. A. CnagkoB. — 6-e u3f., crep. — Mocksa : [Ipocsemienue, 2024. — 128 c. — ISBN
978-5-09-112176-6. — TekcT : anmekTpoHHbIH // JIanb : anekTpoHHO-OnOMHoTeuHas cucrema. — URL:
https://e.lanbook.com/book/408671 (mata oOparienus: 27.12.2024). — Pexxum qoctyna: 1js aBTOPU3.
MOJIb30BaTENEH.

I'a6puensn, O. C. Xumus: 11-if knacc: 6a30Bblit ypoBeHs : yueobnuk / O. C. 'abpuensn, U. T
Octpoymos, C. A. CnagkoB. — 6-¢ u3a., crep. — Mocksa : [Ipocsemenue, 2024. — 127 c. — ISBN
978115010911112177-3. — Texkcrt : 3neKTpoHHbIH // JIaHb : 3eKTPOHHO-OMOINMOTEYHas cUcTeMa. —
URL: https://e.lanbook.com/book/408668 (mara obparenus: 27.12.2024). — Pexum gocryna: s
aBTOPU3. II0JIb30BATEIICH.

JonoJiHUTeILHAS JINTEPAaTypa

1.JIeonosa, I'. I'. Xumus: yuebnoe mocobue ans cno / I'. I'. JleoHoBa. — 2-e u31., cTep. —
Cankr-IlerepOypr: Jlanb, 2024. — 208 ¢. — ISBN 978-5-507-47750-0. — TekcT: 3JIeKTPOHHBIH //
Jlanb: snexTpoHHO-OMOMIMoTeyHas cuctema. — URL: https://e.lanbook.com/book/414731 (nmaTa 00-
pamenust: 27.12.2024) — PexuM goctyna: Juisi aBTOPHU3. MOJIb30BaTENEH.

2.2. bounos, JI. H. Xumus / JI. H. bimuos, W. JI. Ilepdunosa, T. B. CokonoBa. — 3-e u3.,
crep. — Cankr-IlerepOypr: Jlanp, 2023. — 260 c¢. — ISBN 978-5-507-47159-1. — TekcT: smnek-
TpoHHBIH // JlaHb: anekTpoHHO-OnOMMoTeyHast cucrema. — URL: https://e.lanbook.com/book/333974
(mata obpamenus: 27.12.2024) — Pexxum nocTyma: 71l aBTOPH3. TOJIb30BATEIICH.

3. eromuxuna, H. A. O6mas xumus / H. A. Illeronmuxuna, JI. B. Munaesckas. — 2-¢ u31.,
crep. — Cankr-IlerepOypr: Jlanp, 2024. — 164 c¢. — ISBN 978-5-507-47385-4. — TekcT: amek-




TpoHHBIH // JIaHb: anekTpoHHO-0MOMMoTeyHas cuctema. — URL: https://e.lanbook.com/book/366677
(mata obpamenus: 27.12.2024) — Pexum noctyma: i aBTOPHU3. MOJIb30BATEICH.

4. Apremenko, A. V. Opranndeckas xumus: ydeOHuk s crmo / A. M. Apremenko. — 7-e
usn., crep. — Cankr-IlerepOypr: Jlanp, 2024. — 540 c. — ISBN 978-5-507-47637-4. — Tekcr:
AJICKTPOHHBIH // Jlanb: AJICKTPOHHO-OMOINOTEYHAS cucTema. — URL:

https://e.lanbook.com/book/399692 (nara obpamenus: 27.12.2024) — Pexxum noctyma: sl aBTOPU3.
M0JIb30BaTENEH.

5. [TIlpecc, . A. O6mas xumus: yaebHoe mocobue nis cmo / U. A. Tlpecc. — 2-e uzn., crep.
— Camnkr-IletepOypr: Jlans, 2024. — 496 c. — ISBN 978-5-507-50399-5. — TekcT: 31eKTpOH-
Hblil // Jlaap : snekTpoHHO-OMOnmoreuHas cuctema. — URL: https://e.lanbook.com/book/425045
(mata obpamenus: 27.12.2024) — Pexwum qocTtymna: s aBTOpU3. OJIb30BaTEINICH.

3.2.2 DJIeKTPOHHO-0MOJIMOTEYHbIe CUCTEMbI, 3JIEKTPOHHBbIE 0a3bl NMEPHOIU-
YeCKUX U3JaAHUM

Kaxapiii oOydaromuiics B TeUeHHE BCEro mepuoia oOydeHus odecreyeH WHAUBUAYAIbHBIM
HEOTPAaHUYEHHBIM JOCTYIIOM K 3JIEKTPOHHO-OMOIMOTEUHBIM CUCTEMAM, DJICKTPOHHBIM 0a3am MepHo-
IUYECKUX N30aHUHN:

Hoctynusie IbC

1. DJIeKTPOHHO-0UOIMoTeuHast cuctema "Jlann'" - http://e.lanbook.com

Horosop Ne 61-EII ot 27.03.2024 r., nepuon noctyna ¢ 03.04.2024 r. mo 02.04.2025 r., Jlo-
cryn u3 nokansHoi cetn KI'TIM KemI'Y cBoGoanbIN, HeorpaHnueHHbIH, ¢ qoMmamHux [IK — aBropu-
30BaHHBIN.

Komneknua ®ITY 10-11 kn., uznparensctBo «lIpocBemenue», Jorosop Ne 112-EIl ot
27.05.2024 r. Cpoxk aevictus gorosopa 01.08.2024-31.07.2025

2. DJIeKTPOHHO-0UOJIMOTEYHAsI cCcTeMa «SHAHMYM» - WWW.znanium.com

JHorosop Ne 216 36¢ ot 18.03.2024, nepuon noctymna ¢ 18.03.2024 r. mo 17.03.2025 r. [lo-
cryn u3 nokansHoi cetn KI'TIM KemI'Y cBoGoaHbIN, HeorpaHuueHHbIH, ¢ qomamHux [1K — aBropu-
30BaHHBIN.

3. DJIeKTPOHHO-0u0IM0oTeuHas cucrema «kOpaiim» - http://urait.ru.

Horosop Ne EII01-223/2024 ot 01.02.2023 1., mepuon pnocryna ¢ 17.02.2024 r. mo
16.02.2025 r. Jloctyn u3 nokanbHoi cetn KI'TIW KemI'Y cBoGoaHbIM, ¢ nomamanx 1K — aBTopu3o-
BaHHBIM.

DJIeKTPOHHBbIE OH0JIMOTEYHbIE PeCypChl:

1. DJIEKTpOHHAs MOJHOTEKCTOBas 0a3a JAHHBIX MEePUOAUYECKUX H3JAaHUI MO 00IIe-
CTBEHHBIM H rymMaHutapubiM Haykam OO0 «UBUC», https://dlib.eastview.com. loroBop Neo
308-I1 ot 27.12.2023 r nepuoxa noxnucku ¢ 01.01.2024 r. mo 31.12.2024 r., noctyn npeaocTaBiseT-
cs u3 nokanpHoM cetn KI'TIN KemI'V.

2. Hayunas 31ekTpoHHas 0ubauoreka — http://elibrary.ru.

JlocTym K OTAENbHBIM MEPUOINYECKUM H3AaHUsIM. J[OCTYI K OTAEIbHBIM NEPUOANYECKUM
m3nanusaM. Jloroop Ne SU-365/2024 ot 28.12.2023 r. nepuon noamucku ¢ 01.01.2024 r. mo
31.12.2024 r. JlocTyn aBTOpU30BAHHBIM.

3. Me:xkBy30BcKas 3j1eKTpoHHas 6ubanoreka (MIB) - https://icdlib.nspu.ru

KITIN KemI'V siBnsieTcst yaacTHUKOM U niosb3oBaTeneM MOb. Jorosop Ne 34 ot 30.09.2020
r. (moroBop 0eccpounblii). Jloctyn u3 nokansHoM cetn KI'TIM KemI'Y cBoGonHBIH, ¢ nomarmamnx [TK
— aBTOPU30BaHHBIM.

OnextponHas oudauorexka KI'TIM KemI'Y — https://elib.nbikemsu.ru/MegaPro/Web

HNupopmannoHHBIE pecypcehl:

1. Alhimik. TTone3nsie coBeThI, 3 PEKTHBIC OMBITHI, XUMUYECKHE HOBOCTH, BUPTYyallb-
HBIA PENETHTOP, KOHCYIbTAINH, Ka3yChl U JISTICYChI, UCTOPUS XUMHH, PEKUM JOCTYIIA:
http://www.alhimik.ru

2. Kypc opranuueckoit xumuu 3a 10-i knacc. [locranoBka onbitoB. Kitaccsl opranuye-
CKUX COEMHEHUH, TecTupoBaHue. bruorpaduu 3HaMEHUTHIX YUEHBIX, PEKUM JOCTY-
na: http://formula44.narod.ru




3. MexaHu3Mbl OpraHuyecKux peakiuii. OCHOBHBIE THUITBI MEXaHU3MOB XUMUYECKHUX pe-
aKkiuii, pexxum nocryna: http://www.tl.ru, http://www.tl.ru/~gimnl3/docs/ximia/him2.htm

3.3 O0mme TpedGOBaHMS K OPraHU3anuu 00pa3oBaTeJILHOIO Mmpouecca

JlucuumivHa sIBIISIeTCsS BaXKHBIM 3JIEMEHTOM B ()OPMHUPOBAHUM €CTECTBEHHOHAYYHOU COCTaB-
JISIONIEH B cUCTeME MPpodeCcCHOHATBHON MOATOTOBKU. B cojepskaHuu mporpaMMbl IPEAYCMOTPEHO
MOCJIEIOBATEIbHOE  COTJIACOBAaHME  M3y4aeMoro Marepuaiga ¢ JpYTUMH  JUCHUIUIMHA-
MU/TIpo(heCcCHOHATFHBIMU MOTYJISIMH Y4€OHOTO TUTaHA CTICIIHAIBHOCTH.

Oco0eHHOCTSIMH MTPOTPAMMBI YIEOHOUH TUCIUTIINHBI SBIISIOTCS:

—  4YeTKO BbIpaKCHHasl MpaKTUYecKasi HalpaBJICHHOCTh;
—  HMHCTPYMEHTAJIbHBIA XapakTep 3HaHUM;
—  WCIOJB30BaHUE HA 3aHATHIX COBPEMEHHOU MTUIAKTUIECKON Oa3bl.

Teopernueckue 3aHITHS POBOIATCS B (hOpMe JEKIIU Pa3IMYHOTO BH/IA, B TOM YHCIIE UHTEP-
aKTUBHBIX, TPOOIEeMHBIX. Ha MpakTH4YeCKNX 3aHATUAX BBITOIHSIOTCS.

4. KoHTpOJIb ¥ OlleHKA Pe3yJIbTATOB OCBOEHHS IMCUMILINHBI

Tabnuma 4.
Pe3yabTarsl 00yyeHus Paznen/Tema D®opMbI 1 METOAbI KOHTPOJISI M
OLICHKH pe3yJIbTAaTOB 00y4e-
HHSA
OK 01. Beibupath criocoOsbr P1, Temsr 1.1, 1.2 KonTponbhas pabota
pelieHus 3a1a4 npodeccuo- P2, Tems1 2.1,2.2 3arnonHeHne TabuII
HaJILHOH JICATELHOCTH HPH- P 3, Tems 3.1, 3.3 @pOoHTANBHBIN ONPOC
MCHHUTCIIEHO K pa3INIHBIM P4, Temsr 4.1,4.2,4.3 IToAroTOBKa YCTHBIX COOOIIEHUI
KOHTCKCTaM P35, Tema 5 C IIpe3eHTaluen
P 6, Temn1 6.1, 6.2 JlaGopatopHbie pabOTHI
P77, Tema7 Pa3paboTka rioccapus

OK 02. Mcnonb3oBaTh co- P 1, Temst 1.2 TecT no Borpocam JIeKIIUU
BpEMEHHbIE cpeficTBa nmoucka, | P 3, Temsr 3.2, 3.3 TecT no paznenam
aHaJIM3a U UHTEPIPETALUU P4, Temrpr 4.2,4.3 Pewenue 3anau
uHpopmanuu 1 uapopmanu- | P 5, Tema 5 OnenuBaemas IUCKyccus
OHHBIE TEXHOJIOTUH JJIs BBI- P 6, Tema 6.1 CocraBicHHE CXeM
noTHeHUs 3a1ad npodeccuo- | P 7, Tema 7 BrinosiHeHUE 3K3aMEHALMOHHBIX
HaJIbHOM JESITEeIbHOCTU 3aiaHuit
OK 07. CoaeiicTBOBaTh CO- P 6, Tema 6.1 IIpoMesKyTOUHBIH KOHTPOJIb:
XPaHEHUIO OKPYKaIOIIeH P 7, Tema 7 1 cemecTp — TecTUpOBaHuUE;
Cpelbl, pecypcocOepekeHHIO, 2 ceMecTp — 3a4eT C OLEHKOMI
MPUMEHSTH 3HaHUsI 00 U3Me-
HEHUU KJIMMaTa, IPUHIUIIBI
OEepEKITMBOTO TTPOU3BOJICTRA,
3¢ pexTUBHO NEHCTBOBATH B
YpEe3BBIYAITHBIX CHTYAITUSIX

CocrasuTesb paboyeil MporpaMmMsbl I CHHIIJIMHbI:

I'opoxosa JI.T'., norent xad. EcrecTBeHHOHAYYHBIX AUCHUAILINH
@D.U.0. donxcrnocmy, naumeHoganue Kagheopul




