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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEM ITPOT'PAMMBbBI
OBIIIEOBPA3OBATEJIBHOM JUCHUIJIAHBI «XUMUS»

1.1. MecTo AUCHMUIUVIMHBI B CTPYKType OCHOBHOI npodeccHuoHaIbHOI
o0pa3oBaTeIbHOI MPOrpaMMbl

Oob1eoOpa3oBaTenbHas AUCHUILTHHA « XUMUS» U3ydaeTcss Ha 0a30BOM YPOBHE B
o01eo0pa3oBaTebHOM IUKIE Y4eOHOro IIJJaHa OCHOBHOM MpodeccroHalbHOM
00pa30BaTeNbHOM MPOrPaMMbI YKPYITHEHHBIX TPYII CTIEHUATbHOCTEH / mpodeccuii:

TpynoeMKOCTh TUCIMIUIMHBI « XUMHUs» HAa 0a30BOM YPOBHE COCTaBIAeT 72 yaca,
13 KOTOphIX 64 dyaca — 0a3oBbIM MOIynb (6 pa3faenoB) U 8 4acoB — MPHUKIIATHOMN
Moayib (1 paszzgen), BKIIOYAIOMIMKA NPAKTUKO-OPUEHTHUPOBAHHOE  COJIEpPIKaHUE
KOHKPETHOM Npo(deccuy Uil CIIeHUaIbHOCTH.

[IpuknagHOi MOIyNb BKJIOYaeT OauH pasnen. Pazmen 7 «Xumug B ObITY U
IPOU3BOJACTBEHHOM  JEATEIBHOCTH  YEJIOBEKa»  peanu3yercss Il BceX
npodeccuit/cnenuaibHOCTe Ha Marepuayie KEHCOB, CBSI3aHHBIX C JKOJOTUYECKOU
0€30MacHOCThI0O U OILIGHKOM  TOCJIENCTBUI  OBITOBOM W  MPOM3BOJCTBEHHOMN
NEeATEIbHOCTH, M0  OTpacisaM  Oyaymieil  mpodecCHOHANbHOM  EeATEeITbHOCTH
o0yyJarommxcs.

[leppon  oOyueHHs W pacOopelneieHue IO  CEeMecTpaM  OIpeAeIseT
oOpa3oBarenbHas OpraHU3alys CaMOCTOSATENbHO, C YYETOM JIOTUKH (DOPMUPOBaHUS
NpPEAMETHBIX  pe3yJbTaTOB, OOMMX U  Npo(ecCHOHATBHBIX  KOMIICTCHIIUH,
MEXIPEIMETHBIX CBSI3€d C JPYrMMU AUCIUIUIMHAMHU 00IIe00pa3oBaTeIbHOTO U
o01enpodeccHoHaIbHOTO IUKIIOB YyU4eOHOTO TIaHa.

1.2. Ilesin ¥ nuIaHMPYeMble pe3yJbTaThl 0CBOCHHS TUCIUILINHbI

1.2.1. Hean u1 3a1a4 JUCUUIJINHBI

dopMUpOBaHUE Yy CTYACHTOB MPEACTABICHUS O XUMHUYECKOW COCTaBISIOIIEH
€CTEeCTBEHHO-HAyUYHOU KapTUHBI MHpPA KaK OCHOBBI MPUHSTUS PEIICHUN B dKU3HEHHBIX
Y TIPOU3BOJICTBEHHBIX CUTYAIIUSX, OTBETCTBEHHOTO TIOBEJICHUS B MPUPOHOM Cpeie.

3amauyu AUCUMILIHHBI:

1) chopmupoBaTh TOHMMaHHE 3aKOHOMEPHOCTEW MPOTEKAHUS XWMHUYECKHUX
IPOLIECCOB U SIBJICHUM B OKPYKArOLIEH cpelie, LEIOCTHOM HAy4YHOM KapTHUHBI MHpA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHUS COCTaBIATh (POPMyJIbl HEOPTAHMYECKUX M OPraHUYECKHUX
BEIIIECTB, YPABHECHUS] XUMUUYECKUX PEAKIIUM, OOBICHATh UX CMBICII, HHTEPIPETUPOBATH
pe3yJbTaThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) cdopmMupoBaTh  HaBBIKM  TPOBEICHUS  MPOCTEHIINX  XUMHYECKHX
OKCIIEPUMEHTAJILHBIX ~ WCCJIEIOBAaHUNA C  COOJNIOJIEHWEM TpaBuUi  0€30IMacHOTO
oOpalieHus ¢ BEIeCTBaMu U JIA0OPaTOPHBIM 000PYI0BAHUEM;



4) pa3BUTH YMEHHS HCIOJIb30BaTh WH(OpPMAIMI0O XMMHUYECKOTO XapakTepa W3
Pa3IMYHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHUSI IPOTrHO3UPOBATH MOCIEICTBUSI CBOCH NEATEILHOCTH U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOIIECCOB;

6) chopmMupoBaTh MOHWMAHHUE 3HAYMMOCTH JOCTIDKCHHA XUMHUYECKOW HAyKU U
TEXHOJIOTHH JIJIS1 pa3BUTHUS COITUATBHON U TTPOU3BOACTBEHHOU cdep.



1.2.2. IliianupyemMblie pe3yJabTaThl OCBOCHHs 0011e00pa3oBaTeIbHOM JUCHUIIMHBI B cooTBeTcTBUN ¢ PI'OC CIIO n

Ha ocaose ®I'OC COO

Koa n IInanupyemsle pe3yJbTaThl 0CBOCHHS AU CHUILIHHBI
HAMMEHOBaHHU
e

¢hopmupyembIx O6urme! JIdcuMIInHAPHbIE?

KOMIIeTeH N

OK 0I. B yacTH TPY10BOTr0 BOCIIMTAHMA: - BIQJETh CHCTEMOW XMMHUYECKMX 3HaHHMH, KOTOpas BKJIIOYAET:
BI)I6I/IpaTI> - TOTOBHOCTL K Tpydy, OCO3HAHUC LICHHOCTHU | OCHOBOIIOJArarOmue ITOHATUA (XI/IMI/I‘-ICCKI/Iﬁ OJICMCHT, aTOM, OJJICKTpOHHAas
Croco0bl MacTepcTBa, TPYJO0IH00UE; o0oJiouka aToma, s-, p-, d-3JIeKTPOHHBIE OpOUTAIN aTOMOB, MOH, MOJIEKYJIA,
pelicHud 3a1a4 | - T'OTOBHOCTB K aKTHBHOM ACATCIIBHOCTU | BAJICHTHOCTDL, JJICKTPOOTPULATCIIBHOCTb, CTCIICHbL OKHMCJIICHHA, XUMHWYCCKasd
npodeccuoHan | TEXHOJOTMUYECKOW U COLMAIbHON HAlpaBJIEHHOCTH, | CBSI3b, MOJIb, MOJISIpHAas Macca, MOJIAPHBIA 00beM, YIJIEpOJIHBIM CKeJerT,
BHOU CIIOCOOHOCTh ~MHHULIMMPOBATh, IUJIAHUPOBATh M | (QYHKIUOHAJIbHAS TPYIIA, pajuKal, U30MEpHsi, U30MEpbl, TOMOJOTNYECKUI
NESITEIbHOCTH | CAMOCTOSTENIbHO BBIMOIHATE TAKYIO AEATEIBHOCTD; | psi, TOMOJOIH, YIJI€BOJOPO/bl, KUCIOPO- U a30TCOAEPIKAIINE COSAUHEHMS,
NPUMEHUTENBH | - HHTEpEC K pa3sIuYHBIM cdepam | OMONIOTHYECKH AaKTHUBHBIE BellecTBa (YIJIEBOJBI, JKUPBI, OCIKH), MOHOMED,
0 K Pa3JIYHbIM | IPOeCCHOHATIBHOMN 1€ TeTbHOCTH, NOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE  COEAMHEHUS,
KOHTEKCTaM OnjiajieHMe  YHHBEPCAJILHBIMH  YYeOHBIMHU | KpUCTAJUIMYECKAs PEHIeTKA, THUIBI XUMHYECKHX PEAKIHUN (OKUCIHUTEIBHO-

MO3HABATEJIbHBIMH ACHCTBUSIMH:
a) 0a3oBble JIOTHYECKHUE AeHCTBUSA:

- CaMOCTOSITEJIBHO (bopMyIHMpOBaTH u
aKTyaJlu3upoBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTI) CYIIICCTBCHHblf/'I HpI/I3HaK NI
OCHOBaHHUsl JJsl CpaBHEHHS, KIacCUPUKALUU H
00001eHMS,

- ONpeAensiTh UEeMH JeATEIbHOCTH,
napaMeTpLI 158 KpI/ITepI/II/I UX JOCTHIXCHHUA,
- BBIABIISATh 3aKOHOMEPHOCTH U TPOTHBOPEYUS B
paCCManI/IBaeMBIX SIBJICHUAX

3aJaBaThb

BOCCTAHOBUTEJIbHBIE, 3K30-U 3HJIO0TEPMUYECKHE, peaKIIMd HOHHOIO OOMEeHa),
pacTBOp, JIEKTPOJUTHI, HEINEKTPOIUTHI, SJIEKTPOIUTHUECKAs JUCCOLMALINS,
OKHUCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOW PEAKIIMHN, XUMHUECKOE
paBHOBECHE), TEOpPUH M 3aKOHBI (TEOpUs XMMHUYECKOTO CTPOEHHUS
oprannueckux BeniectB A.M. byrtiepoBa, Teopusl 3IEKTPOIUTHYECKON
aucconyanuu, nepuoaudecknid 3akod J.M. MenneneeBa, 3aKOH COXpaHEHHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHUH, (aKTOJIOTHMYECKHE
CBEJICHUS O CBOMCTBAaX, COCTaBe, IOJIyYEHUH U O€30I1aCHOM HCIOJIb30BAHUU
BOKHEUIINX HEOPraHMYeCKMX W OpPraHWYeCKHX BEIIECTB B OBITY H
MPAKTUYECKOHN JESITeTbHOCTH YeJIOBEKa;

- YMETb BBIABJISITH XapaKTEpHblE NPU3HAKK W B3aUMOCBS3b H3YYEHHBIX
HOHSITI/II\/’I, IMPUMCHATH COOTBETCTBYIOIIUEC ITOHATHUA ITPHU OIMMCAHUUN CTPOCHHUA U




- BHOCUTh KOPPEKTHBBI B  JICATEIHHOCTD,
OIICHUBAaTh COOTBETCTBUE PE3YyJbTATOB IIEIISIM,
OIICHUBATh PUCKH TOCIEICTBUN ACSITEILHOCTH;

- pa3BUBaTh KPEAaTUBHOE MBIIIUICHHUE TIPH PEIICHUN
YKU3HEHHBIX TIPOOJIeM

0) 0a30BbIe HCCJIeI0BaTEeIbCKUE TeHCTBUS:

- BIIQJICTh HABBIKAMH Y4YEOHO-MCCIIEAOBATEIBCKOM
n MIPOCKTHOM JIEITEILHOCTH, HaBBIKAMHU
pasperieHus mpoodieM;

- BBIABJIATH TPUYMHHO-CIICJACTBEHHBIE CBS3U U
aKTyaJIM3UPOBATh 3aJ]a4y, BBIIBUTATh TUIIOTE3Yy €€
pelIeHus, HaXOJIHUTh apryMeHThI TS
JIOKA3aTeIbCTBA CBOMX YTBEPXKACHHI, 3a7aBaTh
napamMeTpbl U KPUTEPUH PEIICHNUS,

- AQHAIM3MPOBATH IOJIYYCHHBIC B XOJIC PEIICHHUS
3aJjaud pe3yNIbTaThl, KPUTUYECKU OLIEHUBATH HX
JIOCTOBEPHOCTh, IPOTHO3HPOBATh HW3MCHCHHE B
HOBBIX YCIIOBUSIX;

- YMeTh TIEPEHOCUTH 3HAHUS B IMO3HABATEIHHYIO H
MPAKTHYECKYIO 007IaCTH KUZHEICATEIbHOCTH;

- yYMETh HHTETPUPOBATH 3HAHUSA U3 PA3HBIX
MPEeIMETHBIX 00IacTel;

- BBIABUIaTh  HOBBIE  HUJEH,
OpPUTHHAIILHBIE TTOAXO/IbI U PEIICHUS;
- CITOCOOHOCTH MIX MCITOJIE30BaHUS B
MO3HABATENILHON U COIMAIbHOMN MPaKTHUKE

npensaraTh

CBOMCTB HEOPIaHMYECKUX M OPraHMYECKUX BEUIECTB U UX IIPEBPALLCHUN;

BBISIBJIATH ~ B3aWMOCBSI3b ~ XUMHUYECKMX  3HAHMM C  MOHATUAMH U
MNpEACTaBICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX IMTPECAMCTOB,

- yMETh HCIOJb30BATh HAWUMEHOBAHUS  XMMHYECKUX  COEIUHEHUU
MEKJIYHApPOAHOTO COKO3a TEOPETUYECKOM W MPUKIAJHOM XHUMHU U

TPUBHUAJIbHBIC HA3BAaHHS BKHEHIINX BEIIECTB (3TUIICH, alleTUIICH, TIIUIEPHH,
denon, Qopmanbaerun, yKCycHas KHCIIOTa, TJIMLUH, YrapHbIH Tas,
YIJICKUCIIBIN Ta3, aMMHUAK, TalleHas U3BECTb, HETAIlICHAs W3BECTh, MUTHEBAS
cola M JPYTHX), COCTABIATH (HDOPMYJIbl HEOPTraHMYECKUX M OPTaHUYECKUX
BEILECTB, YPAaBHEHUS XUMUYECKUX PpEaKIHd, OOBICHATH UX CMBICI;
HOJTBEPIKAATh XapaKTepHBIC XUMHYECKHUE CBOHCTBa BEIIECTB
COOTBETCTBYIOLIMMH KCIIEPUMEHTAMU M 3alUCSIMU YPaBHEHHH XUMHYECKHX
peaKuuii;

- YMETh YCTaHaBIHMBATh NPUHAJICKHOCTh HM3YUYCHHBIX HEOPTaHUYECKUX U
OpPraHUYeCKUX BEIIECTB K OMPEACICHHBIM KJlaccaM M TPYIIaM COSAMHEHUH,
XapaKTepU30BaTh UX COCTaB M Ba)KHEWIIHME CBOWCTBA; ONPEACIATH BHUJBI
XUMHYECKHX CBsi3ed (KOBaJCHTHAas, NOHHAs, METAJUTMYECKasi, BOJOPOIHA),
THUIBI KPUCTAUTMUECKUX PEIIETOK BEIIECTB; KJIACCU(DUIIMPOBATh XUMHYECCKIE
peaKIuu;

- chopMHpOBaTh  MPEACTABICHHS: O XHMHYECKOW  COCTaBJISIOLICH
€CTECTBEHHOHAYYHON KApTHHBI MHUpA, POJIM XUMHH B TO3HAHHU SIBICHHN
Opuponsl, B (OPMUPOBAHMU MBIIUICHUS W KYJNbTYpbl JIMYHOCTH, €€
(GYHKIMOHATIBHON TPaMOTHOCTH, HEOOXOAMMOM ISl peIIeHUsT TIPAKTHIECKUX
3aJjad4 M 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILEHHS K CBOEMY 3/I0pOBBIO U
MPUPOAHON CpeliE;

- YMETh MPOBOJHUTH PACUETHl MO0 XMMHYECKHUM (OpMylaM H ypaBHEHHSIM
XMUMHYECKUX  PEaKIMid C  HCHOJb30BaHMEM  (HU3MYCCKUX  BEJIHMYHH,
XapaKTEePU3YIOUINX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI: MacChl, 00beMa
(HOpMasnibHBIE YCJIOBHUSI) Ta30B, KOJMYECTBA BELIECTBA; MCIIOJIb30BATh
CHCTEMHBbIE XMMHWYECKHE 3HAHHS JUIs TPUHATUS PEIICHHH B KOHKPETHBIX
’KU3HEHHBIX CUTYAIIUSX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMECHECHHEM




OK 02.
Hcnonb3oBath
COBPEMEHHBIC
CpencTBa
TIOMCKa,
aHaJu3a u
UHTEPIIPETAUN
uHpopmanuu u
UH(POPMALIMOHH
bI€ TEXHOJIOTHH
JUIs
BBITIOJTHEHUS
3a1a4
npodeccuoHal
bHOU
JEeSITeIbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O O3HAHUS:

- chOpMUPOBAHHOCTH MHUPOBO33pPEHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHSA HAyKM U OOILIECTBEHHOW MPaKTHKH,
OCHOBaHHOT'O Ha Jaore KYJIbTYD,
CIOCOOCTBYIOILIIETO OCO3HAHUIO CBOETO MeECTa B
HOJIUKYJIBTYPHOM MUPE;

- COBEpUICHCTBOBAHUE SA3BIKOBOI M UYUTATEIbCKOMN
KYJIBTYpbl KaK CpEICTBAa B3aUMOJAECUCTBUS MEXIY
JIOJIbMU U TTO3HAHUS MUDA;

- OCO3HaHUE IICHHOCTUM HAy4YHOW JIEATENbHOCTH,

TFOTOBHOCTb ~ OCYILECTBJIATH  IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTENIbHOCTD
UH/IMBUYaJIHO U B TPYIIIIE;

OBiageHne  yHUBEpPCAJIbHBIMH  Y4eOHBIMH

N03HABATEJIbHBIMM JeHCTBUSIMU:

B) padora ¢ unopmaumeii:

- BJIAJECTh HaBBIKAMH MOJYyYEHHMs] MHPOpPMALUU U3
UCTOYHUKOB DPAa3HBIX THIIOB, CaMOCTOSITEILHO
OCYILIECTBIIATh NOUCK, aHAJIU3, CUCTEMATU3ALNIO U
MHTEPIIPETALNI0O UHPOPMALIMK Pa3IUYHbIX BUJIOB U
(bopM npecTaBIeHHUS;

- co3JlaBaTh TEKCThl B pa3IUYHbIX (popmarax c
y4eTOM Ha3Ha4yeHus MHQOpManuu U LEJIEeBOH
ayIUTOpUM, BBIOMpas ONTUMAJbHYIO  (Qopmy
IIPEJICTaBICHNS U BU3yalIU3alluy;

- OLEHUBaThb JIOCTOBEPHOCTh, JIETMTHUMHOCTb
UHpOpPMAlLlUK, €€ COOTBETCTBHE IIPAaBOBBIM U
MOpaIbHO-ITHUYECKUM HOpPMaM;

- HCIOJb30BaTh CpPEACTBa HH(POPMALMOHHBIX H
KOMMYHUKAIIUOHHBIX TEXHOJOTMH B peLIeHUH
KOIHUTHBHBIX, KOMMYHUKaTUBHBIX u
OpraHM3allMOHHBIX  33aJa4 ¢  COOJIOJCHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€301acCHOCTH,

- yMeThb IUIAHUPOBaTb W  BBINOJHATH XUMHUYECKUH  SKCIEPUMEHT
(mpeBpailleHusi OpPraHWYeCKUX BEUIECTB IPH HArpeBaHUU, IOJTYYCHHE
ATWJIEHA ¥ U3YyYEHHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIMU HA aJbAETUbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypauusi OelKOB NpH HarpeBaHuw,
[[BETHBIC pPEAaKUUU OCNKOB; TMPOBOAWUTH pEAKIMH HMOHHOTO OOMeHa,
OTIpEeeNIATh CPEeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIEC PEaKIMU Ha Cynbdar-,
kapOOHAT- H  XJOPUA-aHHOHBI, HAa  KAaTHOH  aMMOHHS;  pelaTh
AKCIIEpUMEHTANIbHBIE 3afaun 1o TemMaMm "Metawiel" u "Hemeramiel") B
COOTBETCTBUHM C TpaBWIAaMH TEXHUKH OE30MacCHOCTH IpH OOpalleHuH ¢
BelleCTBaMH U J1a00paTOPHBIM 0O0OPYJOBaHHEM; MPEACTABIATh PE3YyIbTAaThI
XUMHUYECKOI'0 IKCIIEPUMEHTA B (JOpME 3allMCHU YPaBHEHUN COOTBETCTBYIOIINX
peakiuii 1 GopMyIHPOBATH BHIBOBI HA OCHOBE 3TUX PE3Yy/IbTATOB;

- YMETh aHAJTM3UPOBATh XUMUYECKYIO HHPOPMAIIHIO, TTOIY4aeMYIO U3 Pa3HbBIX
MCTOYHUKOB (CpeACTB MaccoBoi nH(pOpManuu, cetb IHTepHET u Apyrue);

- BIAJAECTb OCHOBHBIMH METOJaMHM Hay4YHOTO IIO3HAHHUS BEILECTB U

XUMHUYECKUX  SIBJeHWM  (HaOmoJeHue,  HM3MEpeHHe,  IKCIEPHUMEHT,
MOJICJIUPOBAHUE);

- YMEThb TPOBOJMUTH PACUeThl MO XMUMHUYECKUM (OpMyNIaM U YpaBHEHHSIM
XUMHWYCCKUX peaKuMﬁ C HUCITIOJIB30BAHUEM (1)I/I3I/I‘~IGCKI/IX BCJINYHH,

XapaKTepU3YIOIUX BEIIECTBa C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0ObemMa
(HOpMasnbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BELIECTBA; MCIIOJIb30BATh
CHUCTEMHbBIE XMMHMYECKHE 3HAHWS A NPUHATHS PELICHUM B KOHKPETHBIX
JKU3HCHHBIX CUTYyalluaX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMCHCHHUEM




THTUEHBI, PECcypcocOepekeHMsl, TPABOBBIX H
9TUYECKMX  HOPM, HOPM  HH(OPMAIMOHHOMN
0€30I1aCHOCTH;

- BJIaJIeTh HABBIKAMU PACIIO3HABAHUS U 3AIUTHI
uHpopManuu, HHHOPMAITMOHHOH 0€301acCHOCTH
JUYHOCTH;

OK 04.

D¢ dexkTuBHO
B3aUMO/ICHCTBO
BaTh U
pabortatsb B
KOJUJIEKTHUBE U
KOMaHJ1e

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOATEJIbHOCTH U CAMOOIIPEIETICHHUIO;
-OBJIAJICHHE HaBbIKAMH y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOH W COLMAJIbHOM
JIeSITeIIbHOCTH;

OBJaanenue YHUBEPCAJIbHBIMHA
KOMMYHUKATUBHBIMHU A1eHCTBUAMMU:

0) coBMecTHasl 1eATeJIbHOCTD:

- TIOHMMaTh M MCIIOJb30BaTh IPEUMYILECTBA
KOMaHJAHOW ¥ UHJIMBUyaJIbHOU paboThL;

- IPUHHUMATh LEJIH COBMECTHOW JESTEIbHOCTH,
OPraHu30BbIBaTh U KOOPAWHUPOBATH JEUCTBUS I10
€¢ IOCTHJKCHHUIO: COCTAaBIIATh IUIAH JICHCTBHIA,
pacrpenensaTh PoJid C Y4ETOM MHEHUN YYACTHUKOB
00CyX/1aTh pe3yJbTaThl COBMECTHOM paOOTHI;

- KOODAMHHUPOBATh M BBINOIHATH pabOTy B

YCII0BHUAX pcajbHOrO, BUPTYAJIBHOI'O u
KOM6I/IHI/IpOBaHHOFO BSaHMOﬂeﬁCTBHH;
-  OCYHICCTBJIATH IMO3UTUBHOC CTPATCTUYCCKOC

MOBEJICHUE B PA3JIUYHBIX CUTYyalUsAX, MPOSBIATH
TBOPYECTBO U BOOOpaKEeHUE, OBITh MHUIIMATUBHBIM
OBJajieHHe YHMBEPCAJbHBIMH PeryJasTHBHbIMH
NeMCTBUAMMU:

I') IPUHATHE ce0s1 ¥ IPYTUX JIJei:

- IPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX JTIOACH
MIpU aHAJIM3€ PE3yJIbTAaTOB JAEATEIbHOCTH;

- IPU3HABaTh CBOE IMPABO W MPABO IPYTUX JIOACH

- yMeThb IUIAHUPOBaTh W  BBINOJHATH XUMHYECKUH  HKCICPUMEHT
(mpeBpailleHusi OpPTraHWYEeCKUX BEUIECTB IIPH HArpeBaHUU, IOTYYCHHE
ATUJICHA M M3YYECHHE €r0 CBOMCTB, KaU€CTBEHHBIC PEAKIIMM Ha aJIbJCTHUJIBI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypauus O€JIKOB IpH HarpeBaHUH,
[BETHBIC pEaKUUu OCNKOB; TMPOBOJUTH pEaKIMM HOHHOTO OOMEHa,
OTIPEEIATh CPEAY BOAHBIX PACTBOPOB, KAUECTBEHHBIEC PEaKIIMU Ha Cynbdar-,
KapOoHaT- W  XJOPUA-aHUOHBI, HAa  KAaTHOH AaMMOHUS;  peIaTh
AKCIIEpUMEHTAJIbHBIE 3adaun 1o TeMaMm "Mertamnel" u "Hemeramnsl") B
COOTBETCTBUHU C TMPABWIAMU TEXHUKH OE30MaCHOCTH MpPH OOpalICHUH C
BellecTBaMH U J1a00paTOPHBIM 0OOPYJOBAaHHEM; MPEACTABIATh PE3YyIbTAThI
XHMHYECKOT0 SKCIIEPUMEHTA B (POpME 3aIUCH ypaBHEHUN COOTBETCTBYIOIINX
peaxiuit 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE ITHUX PE3yIbTaTOB




Ha OIIMOKMU;
- pa3BUBATh CIIOCOOHOCTh MTOHUMATh MHD C
MO3ULIMU JIPYTOro YEI0BEKa,

OK 06.
[IposBnsaTe
rpak 1aHCKO-
NaTPUOTUUYECKY
10 TIO3UILIHIO,
JIEMOHCTPHUPOBA
Th OCO3HAHHOE
IOBEJICHUE HA
OCHOBE
TPAAUIIMOHHBIX
oO1euenoBeyec
KHX [IEHHOCTEH,
B TOM YHCJIC C
Y4EeTOM
rapMOHM3aLUU
MEKHAIIMOHAJIb
HBIX U
MEXPEJIUTHO3H
BIX OTHOIIICHHUH,
MIPUMEHSATH
CTaHJApThI
AHTUKOPPYIILH
OHHOTO
ITOBEJCHUS.

CdopMupoBaHHOCT YMEHHSI OMHUCHIBATH
3HaYMMOCTh CBOEH Npodeccuu, MPUMEHSITh
CTaHapThl aHTUKOPPYIIIUOHHOTO TTOBEICHUS

copMupoBaTh HOHSTHE IPakAaHCKO-IATPUOTUIECKON HO3UIINH,
0011eY€eTI0BEUECKUX LIEHHOCTEH; 3HAYUMOCTb npodeccuOHaTBLHON
JeATeIFHOCTH 1o mpodeccuu, cTaHaapThl aHTUKOPPYHIIIMOHHOTO MOBEACHUS
U MOCJIEACTBUA €70 HAPYILICHUS

OK 07.
CopeiicTBOBaTh
COXPaHEHHUIO
OKpY’KaIoILEeH
Cpelbl,

B o0061acTH 3K0J10rM4YeCKOro BOCIIUTAHNUA:

- chOPMHUPOBAHHOCTh IKOJIIOTUYECKON KYIbTYpHI,
IIOHUMAHHUE BIIUSAHHUA COILUMAJIBHO-D3KOHOMHWYCCKUX
MpOLIECCOB  HA  COCTOSIHUE  NPUPOAHOU U
COIIMAIPHOM  CpEeNbl, OCO3HaHWE TJI00aTHLHOTO

- chopmupoBaTh  TpEACTABIEHUA: O XHUMHUYECKOW  COCTaBJISIONIEH
€CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJIM XMMHUM B TO3HAHUM SIBICHUU
IpUpoabl, B (OPMHUPOBAHMH MBIIUIEHUS M KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBHOU TPAMOTHOCTH, HEOOXOIUMOU IS PelIeHUs] PAKTHUECKUX
3aJa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U




pecypcochepex
CHHIO,
MPUMCHSITh
3HaHUS 00
W3MCHCHUU
KJIMMaTa,
TPUHITUITBI
OEpEIKITUBOTO
MIPOU3BO/ICTBA,
a3 pexTBHO
JIECTBOBATH B
Ype3BbIUAHBIX
CUTYaITUSIX

XapakTepa 3KOJIOTHYECKUX MpoodiIeMm;

- IUIAHUPOBaHHE M OCYILECTBJICHHE ACUCTBUI B
OKpY’KaloIlllel cpefie Ha OCHOBE 3HAHUA Lelei
YCTOMUYMBOTO Pa3BUTHS YEJIOBEYECTBA,;

AKTUBHOEC HENPHUATHE JACUCTBUH, IPUHOCSIIMX
BpEXl OKpYXKarolleH cpene;
- YMEHHME MPOTHO3UPOBATH HEOIArONpUATHBIE

SKOJIOTUYECKHE MOCIEACTBUS MPEANPUHUMAEMBIX
JIEHCTBUM, IPEAOTBPAILATD UX;

- pacumpeHue OIbITa
JKOJIOTMYECKOM HAIIPaBICHHOCTH;
- OBJIa/ICHUE HaBbIKaMH y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHON U COLMAJIbHOM
JIeSATEIbHOCTH;

JACATCIIbHOCTH

MIPUPOAHON CpelIE;

- yMeTh cOOJI0[aTh MpaBuiia HKOJIOTMUYECKHU 11eJeco00pa3HOro MoBe/ICHUs B
OBITY M TPYIOBOM JEATEIBHOCTU B IIEJISIX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpYXarolle MPUPOAHON CpeIbl; YUUTHIBATh OMNACHOCTh BO3JEUCTBUSA Ha
JKHUBBIC OPraHU3Mbl ONPCACICHHBIX BCIICCTB, MOHUMAA CMBICI IMOKA3aTCIIA
npeleIbHON AOMYCTUMOM KOHIIEHTPAIUU

OcHoBHbBIE BH/JBbI JC¢ATCJIBHOCTH U HpO(l)eCCHOHaJILHbIe KOMIIETCHIIMHU

Buabl qeaTeILHOCTH

KO)] 1 HAMMCHOBAaHHE¢
KOMIECTCHIINH

Iloxa3aTenu ocBOeHHSI KOMIETEHIIUN

Opranuzanus
MEePEBO30YHOTO
mpotiecca (1o BUAaM).

[IK.1.1 Brimoaaare
OTIEPALINH TIO

IIpakTH4eckunii ONBIT:
- OPraHU30BbIBATH OCYILECTBIEHUE NIEPEBO30YHOrO IPOLECCa.

OCYLICCTBJICHHUIO
MEPEBO30YHOTO
mnmpomnecca ¢
MMPUMCHCHUEM

YMmenuns:

- COCTAaBJIATh TCKYHIYIO JOKYMCHTAILIUIO IO MEPEBO3KAM;
- pacciea0BaTh OIMMACHBIC COCTOSAHUS IIEPEBO30K;
- COCTABJIATh CTPYKTYPHBIC CXCMbI HAICKHOCTHU IIEPCBO3OK.

COBPEMEHHBIX
MH(}OPMaLIMOHHBIX
TEXHOJIOTUI
YIIPABJICHUS

3HaHuda:

- 3HAYCHHUE TPAHCIIOpTAa; IMOKA3aTC/IIN Ka4€CTBa IMEPEBO30K;
- IpEUMYIIECTBA U HEAOCTATKHU TpElHCHOpTHOffI CHUCTCMBI,

MCPCBO3KaMHU.

- PYKOBOJCTBO pabOTOM CTAHIIUH; - O€30MACHOCTh IBUKCHUS;

- OXpaHy TpyZJa B €IMHOI TPaHCIIOPTHOM CUCTEME.
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- YUCT M aHaJIU3 paOOThl CTAHIIHH.

IIK.1.2
Opranu3oBbIBaTh
paboTy mepcoHanza 1o
obecneyeHnIo
0e301macHOCTH
MEPEBO30K U BHIOOPY
OIITHUMAJIBHBIX
pelIeHu npu
paboTax B YCIOBHAX
HECTaHJAPTHBIX U
ABAPUITHBIX CUTYAILUH.

IIpakTU4yeckunii ONbIT:
-OpraHu3aIys NepPeBO30K MPHU padoTe B HECTAHAPTHBIX YCIOBHSIX.

Ymenun:
- YMEThb: PAaCCUMUTBHIBATH HOPMBI IOpPIOYE-CMA30YHBIX MaTEepHUaloB I aBTOTpPaHCIIOpTa U
MOrPY304YHO-PA3TPY30UYHON TEXHUKH.

- pacCUUTBIBATHL HOPMBbI 3allaCHbIX gacTeu

pasrpy304HOI TEXHUKU.

JIA aBTOTpAHCIIOPTAa HW  IMOTPY30YHO-

3nanus:
- ManeBpoByI0 padoTy.

[IK.1.3  Odopmisats | [IpakTHUecKuii ONbIT:
JIOKYMEHTHI, - oopMIICHHE JOKYMCHTAIHH.
pErIaMeHTUPYIOIIUE | VyieHus:
OpraHu3aluio - BBINOJIHATL OCHOBHBLIE OINEPALMM TEXHUYECKOTO OCMOTpA, JEMOHTa)ka, COOpPKM H
TICPEBO3OHHOTO PEryIUpPOBKU CUCTEM, arperaToB U y3JI0B aBTOMOOUJIEH.
npoiiecca.
3HanuA:
- yCTpOMCTBa aBTOMOOMJIS, HA3HAYEHUS M B3aMMO/IEHCTBHSI OCHOBHBIX Y3JIOB U JIeTaseil;
- TEXHOJIOTUYECKOH IMOCIe10BaTeIbHOCTH COOPKH W PEryJMpOBKH CHCTEM, arperatoB U
y3JI0B aBTOMOOMJIS;
- Mep 0€30MacCHOCTH NPH BBIOJIHEHUHU PabOT
Opranuzanus K.2.1 IIpakTHYeCKHi ONBIT:
CepBHCHOTO OpraHu30BHIBATS - opraHm3aius padoThl 00CTY>KHUBAIOIIETO TIEPCOHAIA.
00CITy>)KUBaHUS Ha | paboTy IIEpCOHANa MO | YayeHus:
TPaHCIIOPTE (10 | MITAHKPOBAHHIO U | - crpouth rpaduky ¥ cXeMbl IO OpraHU3aluU YIIPABIEHUS HA TPAHCIIOPTE.
BUJIAM). OpraHu3aIu
IIEPEBO30YHOIO 3nanus:
nporecca. - nH(OpPMAIMOHHBIE PECYPCHI B OPraHU3aIlUN CEPBUCHOTO 00CTYKMBAaHUS ACCAXKUPOB;

- O(bOpMJ'IeHI/Ie TCI(yu[CfI JOKYMCHTAIIWH 11O JOMNOJHHUTCIIbHBIM YCJIyIraM Ha TPaHCIIOPTC.
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I1K.2.2 ObecrieunBaTh
0€30I1aCHOCTE
JIBUKCHHS M PEIaTh
npodeccruoHaIbHbIC
3aJIa4M IMOCPEICTBOM
PUMCHCHHUS
HOPMAaTUBHO-
PaBOBBIX
JIOKyMEHTOB

IIpakTu4eckunii ONbIT:

- o0ecrieueHre 0€30MacHOCTH JABHMXKXCHU.

YMmenuns:

- p€UICHUC HpO(bCCCI/IOHaJ'IBHBIX 3ajJa4 110 obecneyeHnio 0€30IMacHOCTH IIEPEBO30OK U
COXpPaHECHUA 340POBbs O6CJ'Iy>KI/IBaIOH_[el"O InepcoHala.

3HAHUA:

= YCJI0BUS UCIIOJIb30BAHUA Fa6apI/ITOB ABTOTPAHCIIOPTA U HOpr30‘IHO—p33pr30‘IHOI71
TCXHHUKU,

- YCJI0BUA AJISL SKCIUTYyaTalluU aBTOTPAHCIIOPTAa U HOpr30‘lHO—p33pr30‘IHOI71 TCXHHKHU,

- OKCILTYAaTallUOHHBIC Ka4Y€CTBA aBTOTPAHCIIOPTA U HOI‘py30‘IHO-p8.31"py30‘IHOﬁ TCXHHUKU.

[1K.2.3 Opranu3oBbiBaTh padOTy NEpPCOHAIA IO TEXHOJOTMYECKOMY OOCIYKHBAHHUIO IEPEBO30YHOrO IIpolecca

pa3INYHEBIX JICTaJICil.

3 Opranu3zarnus
TPaHCHOPTHO-
JIOTHCTHYCCKOMN
JeATeIbHOCTH (TI0
BUJIAM).

[TK.3.1
OpraHu3oBbIBaTh
paboty mepcoHana 1o
o0OpaboTke
MEPEBO30YHBIX
JIOKYMEHTOB u
OCYIIIECTBIICHUIO
pacueToB 3a YCIyTH,
IPE0CTaBIIIEMBbIC
TPaHCIOPTHBIMH
OopraHu3alvsAMU.

IIpakTu4eckuii ONbIT:
- opranu3zanus paboTsl IepcoHala Mo o0padboTKe JaHHBIX.

YMmenus:
- pacCUUTHIBaTh PEHTA0ETHLHOCTh NIEPEBO30K;
- obecreunBaTh CBOEBPEMEHHOCTD 3aIIOJTHEHHUS TIEPEBO30YHBIX JIOKYMEHTOB.

3Hanug:
- OCHOBHBIC 3aKOHBI MapKCTI/IHFa U MCEHCI’)KMCEHTA, OCHOBHBLIC TeppI/ITopI/IaJ'II)HBIC 30HBI

IIJIOTHOCTH HACEJIEHUS; OCHOBHBIE IPY30 — U IACCAKUPOIIOTOKH PD.

[1K.3.2 O0ecneunBaTh

OCYIIIECTBIICHHUE
npoliecca yrnpaBieHHs
epeBO3KaMH Ha
OCHOBE

IIpakTu4eckunii ONbIT:
- obecrnieueHue mporecca NepeBo3oK.

-OpraHu3anunro pa6OTLI MMPOMEIKYTOYHBIX CTaHHHﬁ, TCPMHHAJIOB.
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JIOTHCTHYECKOH
KOHIICIIUHA 5
OpraHU30BBIBATh
palMoOHAIbHYIO
nepepadoTKy TPY30B.

YMmenuns:
- pacCYUTHIBaTh MPUOBLILHOCTH JIOMOJHUTEIIBHBIX YCIYT Ha TPAHCIIOPTE.

3HaHud

= TCXHOJIOT'NH 06pa6OTKI/I TPAH3UTHLIX IMMOC3J0B, ABTOIIOC3I0B HA YYACTKOBBIX U
COPTUPOBOYHBIX CTAHIIUAX.
- TCXHOJIOI'NH1 O6pa6OTKI/I II0€30B I10 HpI/I6I)ITI/II/I Ha TCXHUYCCKUX CTaHIUAX.

- TeXHOJI0TUH pachopMupoBaHus U HOPMHUPOBAHHUS TOE3/I0B HA TOPOYHBIX CTAHLIUAX.

- 06pa6OTKI/I COCTaBOB, AaBTOIIOC3A0B II0 OTIPABIICHHIO Ha TEXHHYCCKHUX CTAHLOUAX M
TCPMHUHAJIAX.

I1K.3.3 IlpumeHsTh B
npodeCCHOHAILHON
JESITEIbHOCTH
OCHOBHBIC
MOJIOKEHUS,
peryaupymoime
B3aMMOOTHOUICHHS
MOJIb30BaTENEH
TpaHCIOpTa u
MepeBO3YHNKA.

IIpakTu4eckuii ONbIT:
Ymenus:

- IPUMEHSATH B MPO(ECCHOHATILHON JCATEIEHOCTH PETrJaMEHTHUPYIOIINE TOKYMEHTHI 1
OCHOBHBI€ ITOJIOKEHUS .

3Hanud:

- opranuzauuu oOpabOTKH MOE31HOM HHPOPMALMK U IEPEBO30YHBIX TOKYMEHTOB.

- B3aMMOJICHCTBHS B pabOTe 2JIEMEHTOB CTAHIIMH, aBTONPEANPUATHIA, TEPMHHATIOB MEXKIY
COOOM.

- OpraHM3ALNIO0 MECTHOU Pa0OTHI HA CTAHIIHSIX, ABTONPEANIPUATUAX U TEPMUHATIAX.
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2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA30OBATEJBLHOM

JANCHUITJIMHBI «XXUMUWUSA»

2.1. O0beM TMCHUILVIMHBI M BBl y4eOHOH padoThI

Buj yueOHoit padoThl

0O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUIINHBI 108
B T.Y.

O01mee KOJIMYECTBO NPAKTHYECKHUX H JIA0OPATOPHBIX 3aHATHI 25
OcHOBHOe coiep:KaHue 65
BT. 4.:

TeopeTudeckoe o0ydeHue 40
MPaKTUYECKHUE 3aHATUS 14
1abopaTOPHBIE 3aHATHS 8
IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COJlep:KaHMe (codep/KaHue 5
NPHUKJIATHOT0 MOAYJIfA)

BT. Y..

TeopeTudecKoe o0ydeHne 2
MPAKTUYECKHUE 3aHSITUS 3
IIpome:xxyTouHasi arrectanus (3a4er) 1
Hroro 72
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2.2. Temaruuyeckui IVIAH U COAEPKAHUE TUCUMILIHHBI

HaumenoBanue Conep:kanue y4yeOHOro MaTtepuasa (0OCHOBHOE M NPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), O6LeM 1aco dopmMupyembie
. beM 4acoB
pa3/1esioB U TeM JiabopaTopHbIe U MPAKTHYECKUEe 3aHATHUS, IPUKJIATHOI MO1YJ/Ib KOMIIeTeHIIHH
1 2 3 4

OcHOBHOE coJiepKaHue 65
Pa3nes 1. OcHOBBI CTPpOEHHUS BellecTBa 6
Tema 1.1. Copaepxanue yueOHOTr0 MaTepuasa 4 OK 01
Crtpoenue aToMOB
XAMIIECKIX CoBpemeHHass Mojenb cTpoeHus aTtoma. CHMBONIMYECKUN S3bIK XUMUU. XHUMHUYECKUH DIIEMEHT.
3IIEMEHTOB H OnexTpoHHas KoHpuUrypanus atoma. Kinaccupukauss XUMUYECKUX AJIEMEHTOB (S-, p-, d-32JI€MEHTHI).
npuposa Banentuble  anekTpoHbl.  BajeHTHOCTh.  DJEKTpOHHAs  OpUpOAa  XUMHUYECKOH  CBS3H.
XAMHAYECKOH DJEeKTPOOTPUIIATEILHOCTh. BUIBI XMMHUYECKOH CBs3M (KOBAJICHTHAs, HMOHHAs, METaJUIMYecKasi,
CBSBH BOJIOPOJIHAS) U CITOCOOBI €€ 00pa3oBaHuUs

IIpakTHyeckue 3aHATHA |

1 «Pemienne 3a1anuii Ha COCTaBIEHUE XUMHUYECKUX (POPMYIT IBYXaTOMHBIX COETUHEHUN ».

Tema 1.2. OcHoBHOe coJep:kaHue 2 OK 01
[Iepnonnueckuit OK 02
3aKOH U Ta0IuIa
JI.W1. Menneneesa | Conepixanue y4eGHOro marepuasia 1

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMHUUECKUX AJIEMEHTOB, 00pa3yeMbIX UMH BEIIECTB

IIpakTH4eckne 3aHATHA 1

«PemieHne NpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 3aJaHUI HA XapaKTePU3ALINIO
XUMUYECKUX DIIEMEHTOBY.
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Pa3nen 2. XuMuuyeckue peakuuu 11
Tema 2.1. Tunner | OcHOBHOE coliep:kaHue 6 OK 01
XUMHYECKHUX
peakituii Knaccudukanus v THIIBI XUMUYECKHX PEAKLUi ¢ yd4acTHeM HeOpraHn4ecKux BemecTB. CocTaBieHue
YpaBHEHUI peakuil COeAMHEHUS, PA3JI0KEHHSI, 3aMEIeHHsI, 0OMEHa, B T.4. peaKLUii TOPeHHUs,
OKHCIICHUS-BOCCTAHOBJICHHUSI.
VYpaBHeHUs OKUCIIeHUsI-BoccTaHOBNIEHUS. CTeneHb okuciaeHus. OKUCIUTENb U BOCCTAHOBUTEb. 3
CocraBieHue 1 ypaBHUBAHHE OKUCIUTEIHbHO-BOCCTAHOBUTENIBHBIX PEAKIHI METOAOM JIEKTPOHHOTO
6ananca. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU B IPUPOJIE, MPOU3BOACTBEHHBIX MpoOLIeccax U
KHU3HENIEATSITHHOCTH OPTraHU3MOB
IIpakTnyeckue 3aHATHSA 3
3 | «OcHOBHBIE KOJIWYECTBEHHBIC 3aKOHBI B XMMHHU U PACYeThl [0 YpPaBHEHUSM XHMHUYECKUX
peaKuuii».
4 | «PacueTpl o ypaBHEHUSAM XMMHYECKHUX PEAKIMHA C UCTIOJIb30BAHUEM MACChI».
5 «PacdeTsl 1O ypaBHEHWSM XHMHUYECKHX PpEaKIWH C WCIOJIB30BAaHHEM MAacchl, 00beMa
(HOpMallbHBIE YCIIOBUS) Ta30BY.
Tema 2.2. OcHoBHOE coaepKaHue 3 OK 01
ONEKTPOIUTHUECKA OK 04
s Icconuamus i | LCOPHS DIEKTPOIMTHYECKOH aucconnanun. VOHbL. DNEKTPOIHTBI, HEdNCKTPOIHUTEL Peakiii HOHHOro MK 1.1
HOHHEIH OGMeH oOMeHa. COCTaBneVHHe peakuuii MOHHOro oOME€Ha MyTEeM COCTaBJIEHMSI UX IOJHBIX U COKPAILEHHBIX K 2.2
MOHHBIX yYpaBHeHUH. KHCIOTHO-OCHOBHBIE peakiyu. 3a/1aHusl Ha COCTaBJIEHUE HOHHBIX PeaKkLui
K 2.3
JlaGopaTopHble 3aHATHUS 1
1 “TUnpl XUMUYECKUX PEaKLni’.
KourpoabHas paora 1

1 CTpOeHI/IC BCIICCTBA U XUMHUUCCKHEC PCAKIITNUN
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Pasznea 3. CTpoeHue ¥ CBOHCTBA HEOPraHUYECKUX BelleCTB 16
Tema 3.1. OcHOBHOe coiep:KkaHue 4 OK 01
Knaccudukanus, OK 02
HOMEHKJIATYPA U IIpeamer Heopranudeckoi XumMun. B3anMocBs3b Heoprannueckux semects. Knacengukanus K 1.1
cTpoeHue HEOpraHU4YecKuXx BelecTB. IIpocTeie U cioxHbIe BemecTBa. OCHOBHBIE KJIACChl CJI0KHBIX BelleCTB K 1.2
Heopranuueckux  |(OKCHIIBI, THAPOKCHIBI, KHCTOTEI, conn). HoMeHkIaTypa i Ha3BaHHE HEOPraHMYCCKUX BELIECTB HCXO/s K 2.2
BEILECTB U3 UX XUMUYECKOU (DOPMYIIbI HIIM COCTABICHHE XUMUUECKON (hOPMYIIbI HCXO/1A U3 Ha3BaHMs BEILIECTBA

10 MEXKAYHAPOIHON MM TPUBUAIBHON HOMEHKIIAType.

MesxmornekynspHble B3aumozeiicTeus. Kpueraaioruaparsl. ArperaTHble COCTOSTHUS BEIIECTBA.

Kpucrammmueckue 1 amop¢Hbie BemecTBa. THNBI KPUCTAINYECKHX PelleToK (aTOMHas,

MOJICKYJISIpHAs, HOHHAS, METAJUTHYECKas). 3aBUCUMOCTh (PU3NYECKUX CBOIMCTB BEIIECTBA OT THIIA

KpUCTAJNINYECKON peweTku. [IpuunHbpl MHOrooOpas3us BEIIECTB.

CoBpeMeHHbIE NPEACTABIIEHUS O CTPOSHUU TBEP/BIX, )KUJIKUX U ra3000pa3HbIX BemiecTs. JKunkue

KPHUCTAJLJIBL.

IIpakTHyeckne 3aHATHA 1

6 «Pemienne npakTH4ecKux 3a/laHuil Mo KJIacCU(PUKALMU, HOMEHKIATYPe U XUMHUYECKUM
(dhopMynaM HEOPTraHUYECKUX BEIIECTB».

Tema 3.2. ®usuko- | OcHOBHOE coaep:KaHue 6 OK 01
XUMHYECKHE OK 02
CBOHCTBA Mertamnel. O0upe ¢uszndeckue U XUMHUYeckue cBoiicTBa metamioB. CriocoObl mosyyeHus. 3HaYeHue IK 1.1
HCOPTaHWYCCKUX  (METAJJIOB M HEMETAUIOB B MPUPOAE W JKU3HEACITEIbHOCTH YEJIOBEKa M opraHu3MoB. Kopposus K 2.2
BELICCTB METAJIJIOB: BUBI KOPPO3UH, CITOCOOBI 3aIIUTHI METAIIJIOB OT KOPPO3UH K 2.3

Hemeranmnpl. OOmme ¢usmyeckne W XUMHUYECKHE CBOMCTBA HEMETAUIOB. THWIMYHBIE CBOMCTBA K 2.1

HemertaioB [V— VII rpynn. Knaccudukanus u HoMmeHK1aTypa coeinHeHN HemeTamuioB. KpyroBopoTst
OMOTeHHBIX PJIEMEHTOB B IPUPOJIE

XHWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEUIECTB (OKCUAOB, THIPOKCHIOB, KUCIIOT,
cojieil u 1p.). 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COSTUHEHHH,
BBICIIMX OKCHJIOB Y TUAPOKCUAOB. DJIEKTPOIU3 COJIEH.
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HpaKaneCRne 3aHATHSA

7 . .
«CocraBieHle YpaBHEHUH XUMHUUECKUX PEaKIIHii».
2 «Pemienne MpaKkTUKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 3aJaHWil Ha CBOMCTBA, COCTaB,
MOJIy4€HUE HEOPTaHUYECKUX BEIIECTB».
Tema 3.3. OcHOBHOe coiep:KaHue 2 OK 01
Nnentudukanus OK 02
HEOpPraHUYeCKUX JlabopaTropHble 3aHATHUS 2 OK 04
BEIIECTB )
«UnenTndukanys HEOPraHMUECKUX BEIIECTB».
3 | «Anentuduxanus HeOpraHM4ecKUX BELIECTB C UCIIOJIb30BAHUEM KaUYECTBEHHBIX PEaKIIUi».
KourpoabsHnas paéora 1
2 | CBoiicTBa HEOPraHMYECKUX BEIIECTB
Pazneua 4. CrpoeHne 1 CBOIICTBA OPraHUYeCKUX BelIeCTB 24
Tema 4.1. OcHoBHOe coaep:xaHue 2 OK 01
Knaccudukanmus, ~ K 1.1
CTpoeHIE H [NosiBnenue n Pa3sBUTHE OPraHMeCKOH XUMHH KaK HayKH. [Ipenmer oprannveckoit xumun. Mecto u K 2.2
3Ha4eHHE OPraHMYECKOW XMMUU B CUCTEME €CTECTBEHHBIX HaYK.
HOMEHKJIaTypa IIK 2.3
ODIAHIECKIX XUMHUECKOE CTPOCHHE KaK TOPSIOK COSJAWHEHHs] aTOMOB B MOJIEKYJIE COTJIACHO MX BAJICHTHOCTH. :
p OCHOBHBIE TOJIOKEHHSI TEOPUU XMMUYECKOTO CTPOSHMsI OpraHuueckux coenuHeHuid A.M. Bytieposa.
BEIIIECTB

VYraepoaHblid CKeJEeT OpPraHUYeCKON MOJEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHMHYECKOIO
CTpOeHHUs MoJeKyi. M3omepus 1 u30Mepsl.

[lonsitTne o QynkuuoHanbHoM rpynne. Panukan. IlpuHuunel KiacCU(pUKalUKM  OPraHUYECKUX
coeuHeHn. MexayHapoaHas HOMEHKIATypa Y OPUHUWIBI  HOMEHKIATYPbl  OPraHUYECKHX
coenuaeHuii. [loHsatne 00 a3oTcoaepkalMX COCAMHEHHUSIX, OWOJIOTMYECKHM AKTHBHBIX BEIIECTBAX
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(yrneBogax, xupax, Oenmkax M Jp.), BBICOKOMOJICKYJISPHBIX COCAWHEHHSX (MOHOMEp, IIOJIHUMED,
CTPYKTYPHOE 3BEHO)

IIpakTnyeckue 3aHATHS

9 | «CocTaBneHue MOTHBIX U COKPAILIEHHBIX CTPYKTYPHBIX (POPMYIT OPraHUYECKUX BEIIECTB».

«Pacuetsl mpocTeiimieit GopMyIibl OpraHu4ecKoil MOJIEKYIIbl, HCXO/I U3 3JIEMEHTHOTO COCTaBa

10 (B %)».

Tema 4.2.
CaolicTBa
OpPTaHHYECKHUX
COCIUHCHHI

OcHoBHOE CoAcpiKaHue

OU3NKO-XUMUYECKHE CBOHCTBA OPTaHUYECKUX COCAMHEHUH OTAENBHBIX KJIAcCOB (OCOOCHHOCTH
KJ1accU(UKALMU 1 HOMEHKJIATypbl BHYTPH KJ1acca; TOMOJIOIMUYECKHUH psl v ob1as popmya; U3oMepus;
(u3HYECKre CBOMCTBA; XUMUIECKIE CBOMCTBA; CIIOCOOBI MTOTYUICHHS ):

— HIpeJeNbHbIEe YIIIEBOAOPOAbl (aJKaHbl W LUKJIOANKaHbl). ['OpeHne MeraHa Kak OJUH U3 OCHOBHBIX
HCTOYHUKOB TEIUIa B IPOMBILIIEHHOCTH U ObITy. CBOMCTBA MPUPOIHBIX YII€BOIOPOI0B, HAXOXKICHUE B
IIPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HenpenenbHble (QJKEeHbI, aJKUHbl M QJKaJWEHbl) U apOMaTUYECKUE YIJIEBOAOpOJbl. ['opeHue
alleTUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHH U1 CBAPKU U PE3KU METAJUIOB

— KHUCIIOpOJcOoAepkKalllie COeAMHEHUs (CIUPTHI U (PEHOJIbI, KapOOHOBBIE KUCIOTHI U A(UPHI, allbIETH bl
U KETOHBI, KUpPbI, yrineBojsl). llpakTmuyeckoe mHpUMEHEHHE STHISHIJIMKOJ, TIMLEpHUHa, (eHoa.
[Ipumenenue Qopmanpaeruaa, ameraibAeryuAd, YKCYCHOM KHCIOTBl. MbUla Kak COJIM  BBICIIHUX
KapOOHOBBIX KUCIIOT. MOroIIHMe CBOWCTBA MblIa

— a3oTcojepXkallie COeIuHEHUs (aMMHBI M aMHUHOKHUCIOTHI, Oenku). BbicokoMonekymnsipHbie
COeIMHEHUS (CMHTETHYECKHE M OMOJIOTMYeCKU-aKTHBHbIC). MOHOMEp, MOJIMMEpP, CTPYKTYPHOE 3BEHO.
[Tonumepu3anus 3TUIIEHa KaK OCHOBHOE HAIIPaBJICHHUE €r0 UCII0JIb30BaHUsI.

I'enernueckas CBA3b MEXKAY KJIaCCaMH OPraHUYECKUX COEIMHEHUN

IIpakTH4eckue 3aHATHA

11. «CBoMcTBa OpTaHU4YCCKUX CO€IUHEHMI OTACIbHBIX KIACCOB OpTraHU4YCCKUX BCILICCTB.

«Pemienne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM HA CBOMCTBA OPraHUYECKHUX
COETUHEHU ».

12

OK 01
OK 02
OK 04
IIK 1.1
IIK 2.2
IIK 2.3
IIK 2.1
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JlabopaTopnasi padora

4 | “IIpeBpaleHusi OpraHMYECKUX BEIIECTB IIPU HarpeBaHum'".
Tema 4.3. OcHoBHOe coJep:kaHue OK 01
WNnentudukanus OK 02
OpraHMYEeCKHX Buoopranmueckue coenunenus. I[lpumenenne u Ouosormueckas posib yriueBoaoB. OKHCIEHHE OK 04
BEIIECTB, UX yIJIEBOAOB — HCTOYHMK DSHEPrUM OKMBBIX OpraHu3moB. OOJaCTM NPUMEHEHUS aMUHOKHCIOT. K 1.2
SHAYCHHE H [IpeBpamenuss OenkoB numu B opranusMe. buonorudeckue ¢yHknuu OenxoB. buonmornueckue ‘
IPUMCHCHHE B (byHKLIMY XUpOB. Posib oprannyeckoil XuMUM B pelIeHnd Ipo0sieM MUILEeBOi 6e3011acCHOCTH 1K 2.2
GLITOBOI 1 Ponb OpraHMYecKOld XMMUM B PEIIEHUH NPOOJIEM OJHEPIETUYECKOH OE30MACHOCTH, B Pa3BUTHHU 1K 2.3
[IPOM3BO/ICTBEHHOIT | MCAMIMHBI, CO3/[AHNN HOBBIX MATCPHAIIOB, HOBBIX HCTOYHHKOB SHEPIUH (QTBTCPHATHBHBIC HCTOYHNKH
JeATENbHOCTH sHeprum). OnacHOCTh BO3JCHCTBUS HA KUBbIE OPraHU3Mbl OPraHUYECKHUX BEIIECTB OT/AEIbHBIX KJIACCOB
YeloBeKa (YyriaeBoJopoibl, CHUPTHL, (EHONbI, XJIOPOPraHUYECKUE IMPOU3BOAHBIC, AIbIAECTHUABI U Jp.), CMBICI
[I0Ka3aTessl PeAebHO TOMMYCTUMON KOHIEHTPAuU
JlabGopaTopHble 3aHATUSA
5 | “Unentudukamus opraHUIECKUX COCTUHEHUN OTACIbHBIX KIacCOB™.
6 | «/lenarypanus 6enka npu HarpeBaHuu. LIBeTHBIE peakiMK OEIKOB.
KonTtpouabnas padora
3 | CTpykTypa OpraHM4eCKUX BEILECTB
4 | CBoiicTBa OpraHM4eCKUX BELIECTB
Paspean S. Kunernyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX PeaKIui
CkopocTh OcHoBHOe coJep:kaHue OK 01
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XUMHYECKHUX CKOpOCTh peakIiM, €€ 3aBUCHMOCTb OT Pa3IHUYHBIX (aKTOPOB: MPHUPOIBI PEArHpYIOLINX BEIIECTB, OK 02
peakiuii. KOHIEHTPALlMK pEarupymoomnux BeLIECTB, TEeMMEpaTypbl U IUIOMAAM PEAKIHMOHHOM MOBEPXHOCTH. K 1.2
XUMUYECKOE TemmoBsie 23G(HEeKTH XUMUYIECKUX PEAKIIUi. DK30- ¥ SHJOTCPMHUUCCKHE, PEAKIIHH. MK 2.1
paBHOBeCHE OOpatumocTh peakuuil. XHMHUYECKOE pPABHOBECHE U €ro CMEIICHHE IOJ JACHCTBUEM pa3IUYHbIX K 2.2
(hakTOpoB (KOHIIEHTPAILUS PEareHTOB WU MPOJYKTOB PEAKIINH, JaBIICHUE, TEMIIEPATypa) U CO3IaHUS
ONTUMAJIbHBIX YCIOBUM MPOTEKaHUs XUMudeckux npoueccoB. [Ipunnun Jle [larense
IIpakTHYeckne 3aHATHA OK 01
OK 02
K 1.2
13 | «Pemenne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUI». IIK 2.2
K 2.3
14 | «Pemienne mpakTHKO-OPHEHTUPOBAHHBIX 3a/laHUi Ha puMeHenue npunnumna Jle-lllarense».
Pazpgea 6. PacTBOpbI
Tema 6.1. OcHoBHOe coJep:kaHue OK 01
ITonsiTue o OK 02
pacTBOpax PactBopenne kak ¢usnko-xumuueckuid mporecc. PactBopsl. CrocoObl MPUTOTOBIEHUS PAaCTBOPOB. OK 07
PactBopumocTs. MaccoBass [0 pacTBOpeHHOro BemlecTBa. CMbICT TOKa3aTess IPeAesbHO K 1.2
JOMYCTUMOMN KOHIICHTPAIIUHU U €r0 UCIIOJb30BaHUE B OLIEHKE SKOJIOTHYECKON O€30MacHOCTH. )
[IpaBmia sKOJNOrMUYECKU 11€71€cOo00pa3HOro MOBEAEHUS B OBITY W TPYAOBOM AESITEIBHOCTH B LIEJSIX 1K 2.3
COXpAHEHHUs CBOETO 3[I0POBbsSI M OKPYXAIOIIEW MPUPOIHON CPEbl; ONMACHOCTh BO3/IEUCTBUS HA YKUBBIE
OpraHU3MbI ONIPE/ICTICHHBIX BEIIECTB.
Pemennie mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUN HA PACTBOPHI, UCIIOJIb3yeMbI€ B OBITOBOM U
IIPOM3BOJICTBEHHON JIESITEILHOCTH YeJIOBEKa
Tema 6.2. OCHOBHOE COIepP:KAHME OK 01
Uccnenosanne OK 02
CBOUCTB PACTBOPOE | JfagopaTopHbIE 3aHATHS OK 04
K 1.2
7 «Pemienne 3a7a4 Ha MPUTOTOBJIEHUE PACTBOPOB». IIK 2.2
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8 | «IIpuroroBneHue pacTBOPOB».

IIK 2.3

IIpodeccnonanbHO-OPUEHTUPOBAHHOE COepKaHNe (COMePKAHUE MPUKJIATHOTO MOIYJIs1)

Pasznen 7. Xumusi B ObITY ¥ IPOM3BOJACTBEHHOI IEATEILHOCTH YeJI0BeKa 5 OK 01
OK 02
Xumnst B OBITy U [OcHOBHOE coaepxxaHue 2 OK 04
IPOU3BO/ICTBEHHOI OK 07
JeATETbHOCTH Hogeiimme 10CTHXEHUS XMMHUYECKOW HAYKH M XMMHUYECKOW TEXHOJIOTHH. POJIb XUMUHU B 00eCTIeueHHN K 1.1
YeJIoBEeKa HKOJIOTUYECKOM, YHEPTeTUYECKON U MUILEBON 0€30MacCHOCTH, Pa3BUTHN MeauUMHbL. [IpaBuia noucka u :
aHalM3a XUMHUYECKOH HMH(MOPMAIMK W3 pA3IMYHBIX HCTOYHUKOB (HAay4yHas W y4eOHO-HaydHas IK 2.2
JUTEpaTypa, CPEACTBa MaCCOBOI nH(opMarmu, ceth MHTEpHET) 1K 2.3
IK 2.1
IpakTHyecKue 3aHATHS 3
15 «ITowick ¥ aHAN3 KEHCOB O MPUMCHEHHH KOHCTPYKIIHOHHBIX MAaTepPHAIOB, HAHOMATCPHAIIOB,
TEKCTHIIbHBIX BOJIOKOH».
16 | «Ilouck u aHaIM3 KEHCOB O NPUMEHEHHH HCTOYHHKOB SHEPIHIU».
17 «ITowck ¥ aHATN3 KEHCOB O MPUMCHEHUH OPTaHWYECKHX U JICKAPCTBEHHBIX BEIIECTB, OBITOBOM
XUMHN».
IMpomeskyTOUHAs aATTECTAIMS MO TUCHUIIINHE (324€T) 1
Bcero 72
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3. YCJIOBUA PEAJIMBALIMU ITPOTI'PAMMBI
OBIIIEOBPA3OBATEJILHOM JJUCHOUIIJINHBI

3.1. TpeOGoBaHusi K MUHMMAJbHOMY MaTePUAIbHO-TEXHUYECKOMY
o0ecrne4eHn 10

JAns  peanuzanuv MPOrpaMMbl  TUCHUIUIMHBL  MPETYCMOTPEHBI  CIIECAYIOLINE
CrielUaIbHble MOMEIICHUS: YYEOHbIH KaOWHET XMMUU W/WIM y4eOHOHM XUMHUYECKOU
J1a00paTOPHH.

O6opynoBanne y4yeOHOro KkaOuHera (HArJSIHbIE TOCOOMS): HAOOPHI
IAPOCTEPKHEBBIX ~ MOJEJEH  MOJIEKYJ, MOJEIN KPUCTALUIMUYECKUX  PEIIETOK,
KOJUICKITUU TIPOCTHIX M CJIOKHBIX BEIIECTB W/MIIA KOJUICKITUU TTOJIMMEPOB; KOJIICKITHS
TOPHBIX MOPOJ U MUHEpaJIOB, Tabnuiia MeHneneesa, yueOHble (UIBMBI, HU(PPOBHIE
00pa3oBaTesbHbIE PECYPCHI.

Texnuueckue cpeacTrBa  00y4eHHMsi: KOMIBIOTED C  YCTPOMCTBaMH
BOCIIPOM3BEAECHUA  3BYyKa, IMPUHTEP, MYJIbTUMEIUA-IIPOEKTOP C  JKPaHOM,
MyJIbTUMEIUMHAS JOCKA, YKa3Ka-MPe3eHTEP sl IPE3CHTALIHIA.

OoOopyaoBanue Jjadoparopuu M pado4Yux MeCT JaA0OPATOPUHM: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JYMbl, MPEIMETHBIE U MOKPOBHBIC
CTEKJIa, TUIAHIIETHI /IS KarelbHBIX peakiuil, GuibTpoBasibHas Oymara, IpOMBIBAIIKHU,
CTEKJISIHHBIE MMPOOUPKH, PE3UHOBBIE TPOOKU, POHAPUKH, HAOOP PEAKTUBOB, , IITATUBHI
JUIs TPOOUPOK; CTEKJISIHHBbIC MAJIOYKH, MEPHBIC IUIMHAPHI, BOPOHKH CTEKIISHHBIE,
BOPOHKH, JenuTenbHble tuauHapudeckue (50-100 mi), CTynmku ¢ TMECTHKOM,
(bapdopoBbie YallKu, TUHUETHI, PUIBTPHI OYMa)KHbIE, BaTa, MapJsi, YacCOBbIE CTEKIA,
AJIEKTPOILIUTKH, JJA0OPATOPHBIE IITATUBBI, CIUPTOBLIE TOPEIKU, CIIMUKHU, TPUOOP IS
NOJIy4eHHUs] ra3oB (WM MpoOUMpKa C Tra300TBOAHOW TpyOKOH), Iep:KaTenu st
NpPOOUPOK, CKISIHKW JJii XpaHEHUs PEAKTUBOB, pPa3IaTOYHBIC JIOTKH, XUMUYECKHE
crakanbl (50, 100 u 200 Mi1); mmaTenau; THHIETHI, TUTSIbHbIE MBI, CEKYHIOMEPHI
(taitmepsl), mepHbie pooupku (Ha 10-20 mur) u MepHbie K006 (25, 50, 100 u 200
MJI), BOJisiHas OaHs (MJIM TEPMOCTaT), KOHMYecKue Kojobl st TutpoBanus (50 u 100
MJ1); UHAUKATOPHBIE MOJOCKU sl ompeaesneHuss pH u cTangapTHas WHIUKATOpHAs
IIKaJia; YHUBEPCAJIbHBIA UHIUKaTOp; nuneTrky Ha 1, 10, 50 mu (wim qo3atopsl Ha 1, 5
u 10 mu), OwopeTku M TUTPOBaHUSA, MeAULMHCKME wmmpuipsl Ha 100—150 Mo,
Ja00paTOpHbIE W/WW aHAMTUYECKUE BeChl, pH-MeTpbl, CymwibHBIN mmKad, u ap.
n1abopaTopHOe 000pyIOBaHHE.

JIyist peanm3anuy MPOXO0KACHUS POTPAMMBI YyU4eOHOUM TUCIIUTIITUHBI « XUMHUSD B
paMKax mporpaMMbl TpoeCcCUOHATILHOTO 00pa30BaHusl HEOOXOMMO HATTUIUE
CIEAYIONIUX MPEIMETOB JTaOOPATOPHOM MOCY/IbI U PEAKTUBHI:

[TnuTKa snekTpuydeckas gadoparopHasi, IpuOOop JUIsl WILTIOCTPAMU 3aKOHA
COXpaHEHUs Beca BEIIeCTB, MOCOOUE ISl IEMOHCTpAIIUU CHHTe3a OelKa, KOJIICKIIHS

((TOHJ'H/IBO», KOJIIICKIINH: ((MI/IHepaJ'IBI 1 TOPHBIC ITOPOALD?, «Ilone3Hkle UCKOTIAEMBbIC
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U1 Kypca reorpadum», «Kamennslil yroiaby, «MuHepalibHble yA00peHus», Habop
CTEKJISIHHBIX TPYOOK, HA0Op CoJiel 1711 IEMOHCTPALIUHU OTIBITOB, IPUOOp I
OKHUCJIEHUS COUPTA HaJl MEHBIM KaTalIU3aTOPOM, IpUOOp ISl IEMOHCTpALMU COCTaBa
BO3]lyXa, IPUOOP IJIs MOIYYEHHS Ta30B, IPOCTPAHCTBEHHAS MOJIENb PEIIETKH
MarHus, IpOCTPAHCTBEHHAS MOJEIIb PEIIETKH MEIH, IPOCTPAHCTBEHHAsI MOJENb
pemieTku rpadurta, MpOCTPaHCTBEHHAS MOJIENIb PEIIETKU XJIOpUAa HaTPHsl, BOPOHKA
IIPONUJIEHOBAS CPEIHSIS, MPOOKA PE3NHOBAS;

ConstHast KACIIOTA, aTIOMUHHI IPaHyJIMPOBAHHBINA, IUHK IPaHyJIMPOBAHHBIN,
METHJIOBBIN OpaH)XEeBbIN (TIOPOIIIOK), JJAKMOU/I (TTOpOIIoK), heHodTaIenH (MOPOIIIOK),
LMHK ITOPOILIOK, MEb CEPHOKHCIIAsA, CEPEOPO a30THOKUCIIOE, THIPOOKHUCH Kajus,
oKcuJ xkenesa (3), xKene30 MEeTALTNYECKOE BOCCTAHOBIIEHHOE (TIOPOIIOK), aTFOMUHUN
B MTOPOIIKE, OKCUJ] Oapusi, OKCU MEIH, IMHK CEPHOKUCIBIN, KM CEPHOKUCIIBIN,
JKEJIE30 CEPHOKUCIIOE, XJIOPUI MEH, XJIOPU KaJIbLHs, XJIOPUT AMMOHUS, MATHAN
CEPHOKUCIIBIN, KaJTui XPOMOBOKHUCIIBIN, XJIOPH]T XpOMa, KaJIbLIUKA CEPHOKUCIIBIN, Oapuii
YTJICKUCTBIN, KaTblUA YTJIEKUCIBIN, XJIOPU MarHus, XJOpU HATPUsl, XJIOPUT
ATFOMUHUSA, XJIOPU]T KAJIUA, XJIOPU]L KeJe3a, XJIOpul Oapust, HATPUH YIIIEKUCIIbII,
HaTpPUN CEPHOKUCIIBIN, TJIMIIEPUH, KACIIOTA CEPHAsl, OPraHUYECKNUE KUCIOTBHI:
YKCyCHasl, TaJIbMUTUHOBAS, CTEAPUHOBASI, HATPUI METAIUIMYECKUN (B METAJUTMYECKOM
KopoOe), OpomMHast Bojia, OpoM, Kajauil MEeTaTTMYeCKUMA.

3.2. UndopMannmoHHOe o0ecnevyeHne peajn3alu MporpaMmmabl
B OuGnunoreunsiii QoHI BXOASIT YYEOHMKH W Y4EOHO-METOAMYECKHE KOMILIEKCHI,
PEKOMEHJIOBAaHHbIE JJIi HKCIIOJNBb30BaHUA B MPOo(ecCHOHATBHBIX 00pa30BaTEIbHbIX
OpraHu3aNusIX, peaNM3yIOITNX 00pa3oBaTebHYIO
nporpaMmy cpeaHero oomero oopaszoBanus B npenenax ocBoeHus OIIOIT CIIO na
0a3e OCHOBHOI'O 00IIero 00pa3oBaHMS.

bubnmmoreynsrin (bOHI[ AOITOJIHCH CIIpaBOYHHWKAMM, KHUT'aM#W IJIs1 YTCHUA 110 XUMHH.

B nponecce ocBoeHUs porpaMmbl y4eOHOU TUCHUTUTMHBI « XUMUS» CTYJEHTHI UMEIOT
BO3MOXKHOCTh JIOCTyHa K OJIEKTPOHHBIM Yy4eOHBIM MaTepuajaM [0 XHUMHUH,
UMEIOIIUMCST B CBOOOJHOM JocTyne B ceTd MHTepHET (3JeKTPOHHBIM KHHUTaM,
pakTUKyMaMm, TectaM, matepranam EI'D u ap.).

24



4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
OBIIEOBPA30BATEJIBHOI TUCIHUATIIMHBI

KoHTposb 1 olieHKa pe3yabTaToB OOyYEHHUs OCYIIECTBIISETCS MpernojaBaresieM
B IMpOLECCE TMPOBEICHUS NPAKTHUUECKUX 3aHATUA U Ja0OpaTOpPHBIX  padoT,
TECTUPOBAHMS, a TAKXKE BBIIOJTHEHUA OOYYaIOIMMUCA WHIWBHUAYaJbHbBIX 3aJaHuM,
MPOEKTOB, HcclieqoBaHUU. Pe3ynbTaThl 0OyudeHHUs OINpPEAeINSIOT, 4TO O0ydaroluecs
JNOJDKHBI 3HATh, IOHMMaTb M JEMOHCTPUPOBATH 1O 3aBEPLICHUHU HW3YYCHHUS
JTVCLHUTLUIAHBI.

Jist popMupoBaHUsl, KOHTPOJS U OILIEHKH PE3yJbTaTOB OCBOCHUS YyueOHOI
JUCIHUIUIAHBI WCIOJB3YETCS CUCTEMA OLECHOYHBIX MEPOINPHUITUN, MPEACTABISIONIAS
c000i KOMIUJIEKC YYEOHBIX MEPOIPHUATHI, COTIaCOBAHHBIX C pe3yJibTaTaMu O0YyUYEHUS
u chopmynupoBanHbix ¢ ydetom DPI'OC COO (mpeaMmeTHblE pe3ynbTaThl IO
mucuumunae) u GI'OC CIIO.

T
Ne | OK/TIK | Moayas/Pa3zgen/Tema |  Pesyabrar 00yueHus HIIET OLEHOMHEBIX

MeponpUusTHI
I | Conep:xanue yueOHOro MaTepuasia
1 DopmyMpOBaTH

Paszngen 1. OcHOBBI pMyJHp
0a30Bble MOHATHS H

CTPOCHHS BellecTBa
3aKOHbI XMMUH

1.1 |OK 01 CrpoeHue aToMOB Cocrapnsars xumuueckue |1. Tect «Ctpoenne aToMoB

XUMHYECKHX 3JIEMEHTOB |(OPMYJIbl COCIMHEHUI B |XUMHUYECKUX DJIEMEHTOB U

Y TIPUPOJIa XUMUYECKOH |COOTBETCTBHH CO MPUPOJIa XUMHUYECKOM CBSI3U.
CBSA3H CTEIEHBIO OKUCIECHUS 2. 3amauyn Ha COCTaBJIECHUE
XUMHUYECKUX 3JIEMEHTOB, |XMMHUYECKUX QOpMyTT

NUCXO0OA N3 BAJICHTHOCTU U I[ByXﬂTOMHBIX CO€I[I/IH€HI/II\/’I

U T.1L.).

3. 3amaHus Ha UCIIOJb30BaHHUE
XHUMHYECKOH CUMBOJIMKH U
Ha3BaHUM COEAUHECHUN MO

CO103a TEOPETUYECKOUN 1
MPUKIATHON XUMUHU U
TPUBUAIILHBIX Ha3BaHUM JJIS
COCTaBJICHUS] XUMHUYECKUX
(hopMyI IBYXaTOMHBIX
COeIMHEHUH (OKCHUJIOB,
Cynb(UI0B, THAPUIOB U T.I1.) U
JIPYTrUX HEOPTaHUYECKUX

AJIEKTPOOTPHUIIATENHHOCTH |(OKCUIOB, CYIb(UIOB, THAPUIOB

HOMCHKJIaTyp€ MECKAYHAPOJHOT'O

COCTUHEHUN OTHEIHLHBIX KJIaCCOB

1.2 |[OK 01 Ilepunonnueckuil 3akoH 1| XapaKkTepu30BaTh 1. Tect «Metamnmnueckue /
OK 02 tabmuma J[.U. XAMHYECKHE DJICMEHTBHI B |HEMETAJNTNYECKHUE CBOMCTBA,
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OK/IIK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenust

Tunsl oeHOYHBIX
MepOonpUATHH

Mennencena

COOTBCTCTBHUU C UX
MOJIOKEHUEM B
MePUOINYECKON CUCTEME
XAMHUYECKHX DJIEMEHTOB
.. MenneneeBa

3JIEKTPOOTPULIATEILHOCTD U
CPOJICTBO K AJIEKTPOHY
XUMHUYECKUX HJIEMEHTOB B
COOTBETCTBHUE C UX 3JEKTPOHHBIM
CTPOEHUEM H IOJOKEHHUEM B
NEPUOJINYECKON CUCTEME
XUMHUUYECKUX 3jiemeHnToB J[. 1.
MenaeneeBay.

2. IlpakTyeckue 3alanus Ha
YCTaHOBJICHUE CBSI3U MEX]TY
CTPOEHHUEM ATOMOB XMMHUYECKUX
3JIEMEHTOB U NEPUOJUYECKUM
M3MEHEHUEM CBOMCTB
XUMHUYECKUX AJIEMEHTOB U UX
COEIMHEHUI B COOTBETCTBUHU C
nosioxxenueM Ilepuonnueckon
CUCTEME.

3. [IpakTHKO-OpHUEHTUPOBAHHBIC
TEOPETUUECKHE 3a]aHusI Ha
XapaKTEepU3aLUI0 XUMHYECKUX
3JeMEHTOB: «MeTanmudeckue /
HEMETaJUINYECKHE CBOMCTBA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K AJIEKTPOHY
XUMHUYECKUX DJIEMEHTOB B
COOTBETCTBHE C MX AJICKTPOHHBIM
CTPOCHUEM U TOJI0KEHHUEM B
NEPUOINYECKON CUCTEME
XUMUYECKUX HJIEMEHTOB

.. MenneneeBay

Pasznea 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIBI
XHMHYECKHX Peakuuid

KonTpoabsnas padora
«CTpoeHue BemecTsa u
XHMHYECKHe PeaKIun»

2.1

OK 01
OK 04

Turbl XUMHYECKUX
peakuuin

CocTaBnaTh peakiuu
COCTUHEHUS, PA3NIOKEHUS,
oOMeHa, 3aMeIleHu,
OKHCIIMTENHHO-
BOCCTAHOBUTCIIBbHBIC
peaknuu

1. 3amauym Ha cocTaBiIcHHUE
YpPaBHEHUH pEAKIUM:

— COEIMHEHMS, 3aMENICHHUS,
pasnoxeHusi, o0OMeHa,

— OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHH C
HCITOJIb30BAHUEM METOIa
ANEKTPOHHOTO OaaHca.

2. 3agaun Ha pacyeT MaccChl
BEIIECTBA WM 00BEMA
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pazgen/Tema | Pesyabrat 00yueHust .
MeponpUATHI
ra3oB I10 U3BECTHOMY KOJIMUECTBY
BELIECTBA, MAacCe WIH 00BEMY
OJTHOT'O U3 YYaCTBYIOILUX B
pEaKIMU BEIIEeCTB; pacuéThl
Macchl (00bEMa, KOJIMYECTBA
BEILIECTBA) IPOAYKTOB PEAKIINY,
€CJIM OJIHO U3 BEIIECTB UMEET
IPUMECH
2.2 DNEeKTPOIUTHYECKAS CocraBnaTh ypaBHEHUs 1. 3ajaHus Ha cocTaBIEHUE
JVICCOIMALINS M MOHHBIA |XMMUYECKUX PEaKIUH MOJIEKYJISIPHBIX M HOHHBIX
o0OMeH HMOHHOI0 0OMEHa C peakuuii ¢ yyacTueM KUCJIOT,
y4acTHEM OCHOBAaHUH U COJIEH,
HEOPraHMYECKUX BELIECTB |YCTAHOBJIEHUE U3MEHEHUS
KHCJIOTHOCTH CPEebl
2. JJaboparopnas padota "Turbl
XUMHYECKUX peakiui'

3 Pa3nen 3. Ctpoenue u |HcciaenoBars crpoenue u|Konrponbnas padora
CBOICTBA CBOIICTBA «CBoOHCTBa HEOPraHUYECKUX
HEOPraHUuYeCKuX HEOPraHu4YecKuX BeleCTB
BellecTB BellecTB

3.1 |[OK 01 Knaccugukanus, Knaccupunuposars 1. Tect «Homenknarypa u
K 3.1 HOMEHKJIATypa 1 HEOPTaHUYECKHE Ha3BaHUE HEOPTAaHUYECKUX
I[IK 3.2 |cTpoenue BEIIECTBA B COOTBETCTBUH |BEILIECTB UCXOJSI U3 UX
I[IK 3.3 |HeopraHuueckux C UX CTPOCHUEM XUMHUYECKON (GOpMYJIIbI TN
BELIECTB COCTaBJIEHUE XUMHUYECKON

(hopMyIIbI HCXOMIS U3 Ha3BaHUS
BEIECTBA 10 MEXIAYHAPOIHOU
WU TPUBUAJIBHOU
HOMEHKJIAType».

2. 3amaun Ha pacyeT MacCOBOM
J10J1d (MacChl) XUMHUYECKOTO
3JIeMeHTa (COeAMHEHUS) B
MoJieKyIe (cMecH).

3. lIpakTrueckue 3aJaHus 1Mo
knaccuuKaluy, HOMEHKIAType U
XUMHYECKUM (hopmynam
HEOPraHUYECKHUX BEILECTB
Pa3IMYHBIX KJIACCOB.

4. IIpakTryeckue 3a1aHus Ha
ONpeAeIeHuEe XUMUYECKON
AKTUBHOCTH BEIICCTB B
3aBUCUMOCTH BUJIa XUMUYECKOI
CBSI3U U THIA KPUCTAINIMYECKON
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pazgen/Tema | Pesyabrat 00yueHust .
MeponpusiTH
peleTKu
3.2 |[OK 01 DU3UKO-XUMHYECKUE VYcraHaBiuBaTh 1. Tect «OcobenHoctu
OK 02 CBOMCTBA 3aBUCUMOCTH (DU3HKO- XHMHYECKHX CBOHCTB OKCHIOB,
I[IK 1.1 |Heopranuueckux XUMHYECKHUX CBOICTB KHCJIOT, OCHOBaHMH, aM()OTEpHBIX
I[IK 1.2  |Bemects HEOPraHMYECKUX BEIIECTB |THIPOKCHUIIOB U COJIEH.
OT CTPOEHUS aTOMOB U 2. 3anaHus Ha COCTaBJICHUE
MOJIEKYJI, @ TAaK)Ke TUIIa YPaBHEHUN XUMUYECKUX PEaKIUN
KpUCTAJTINYECKON C Y4acTHEM IPOCTHIX U CIOKHBIX
peleTku HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUHU M aM()OTEPHBIX
TUIPOKCUIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPUIYIOLIUX HX
CBOIMCTBA U CIIOCOOBI TIOJTYYEHHUSI.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOpETUUECKHE 3a/laHus Ha
cBoiicTBa u nonyudenue 11K
HEOPraHWYECKUX BEIIECTB
3.3 |[OK 01 Wnentudukamms HccnenoBats 1. IIpakTHKO-OPHUEHTHPOBAHHBIE
OK 02 HEOPraHUYECKUX KAueCTBEHHBIE PEAKIIUN  |33JaHMS 10 COCTABICHUIO
OK 04 BELIECTB HEOPraHMYECKUX BEIIECTB |XMMHUUYECKUX PEAKLUH C y4acTUEM

HCOPraHUn4CCKHUX BCIICCTB
3
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pazgen/Tema | Pesyabrat 00yueHust .
MeponpusiTH
HCIIOJIb3YEMBIX JJIS UX
UICHTH(PUKAIIY.
2.JIaboparopnas paboTa:
“Unentuduxanus
HEOPraHUYECKUX BELIECTB’

4 Paznean 4. Ctpoenne u |UcciaenoBarh crpoernue u | KoHTposabHasa padora
CBOMCTBA cBoiicTBa oprannyeckux |«CTpoeHHe H CBOMCTBA
OpPraHu4ecKux BellecTB OpPraHu4yecKHX BellecTB)
BelleCTB

4.1 [OKO01 Knaccudukanus, Knaccudumnuponats 1. 3aganus HA COCTaBJICHUE
IIK 1.3 CTPOCHHE U OpraHUYECKHE BEIECTBA B [HA3BaHUN OPraHUYECKUX
I[IK 3.4. |HOMeHKIaTypa COOTBETCTBUH C UX COEIMHEHUI 110 TPUBUATIBLHON WIIH
OpraHUYECKUX BEIIECTB |CTPOCHUEM MEXlyHapOIHOMN
CUCTEMATUYECKON HOMEHKJIATYpeE.
2. 3agaHus Ha COCTaBJICHUE
MOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMyII
OpPraHMYECKUX BEIIECTB
OTJIENIbHBIX KJIACCOB.
3. 3ajaun Ha onpezeneHue
npocteimien GopmyIbl
OpPraHMYECKON MOJIEKYJIbl, UCXOs
13 JIEMEHTHOTO cocTaBa (B %)
4.2 10K 01 CBoiicTBa OpraHUYECKHUX | Y CTaHABIIUBATh 1. 3agaHus Ha COCTaBJICHUE

OK 02 COCIMHEHUN 3aBUCUMOCTb (PU3UKO- YPaBHEHUN XUMUYECKUX PEaKIUN

OK 04 XUMUYECKUX CBOMCTB C y4aCTHUEM OPraHUYECKUX

IK 1.1 OpPraHUYECKUX BEILECTB OT |BEIIECTB HA OCHOBAaHUH UX

IIK 3.1 CTPOEHHUS MOJIEKYT COCTaBa U CTPOEHUS.

K 3.3 2. 3ajaHus Ha COCTaBJIEHHE

YpaBHEHUN XUMHUUYECKUX PEAKIUH,
WJUTIOCTPUPYIOUINX XUMHUECKHE
CBOICTBA C YYETOM MEXaHU3MOB
NPOTEKaHUs JaHHBIX PEaKUui U
TE€HETUYECKOM CBSI3U
OpPraHWYECKUX BEIECTB Pa3HbIX
KJIACCOB.

3. PacuerHsble 3a1auu 110
YPaBHEHHUSM PEAKIUil C yuacTUEM
OpPraHMYECKUX BEIIECTB.

4. Jlaboparopnas padoTa
“IIpeBpalieHus OPraHUIECKUX
BELIECTB IIPX HArpeBaHUU"
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pazgen/Tema | Pesyabrat 00yueHust .
MeponpusTHI
4.3 |OK 01 Wnentuduxamnms HccnenoBats 1.IIpakTuKO-OpUEHTUPOBAHHbBIE
OK 02 OpPraHUYECKUX BEIECTB, |[KAYECTBEHHBIC PCAKIMM  |3a1aHMs 10 COCTaBICHUIO
OK 04 MX 3HAYCHUE U OpraHUYeCKHUX XMMHYECKUX PEAKIUU C yYacTUEM
11K 1.2 MpUMEHEHNE B OBITOBOM |COCAMHEHUN OTNIEIBHBIX |OPraHUYECKHX BEIIECTB, B T.4.
11K 3.2 Y MPOU3BOJACTBEHHOM KJIAaCCOB HCIIOJIBb3YEeMBIX JIJISl UX
IIK 3.3 NEITEILHOCTH YEI0BEKa uaeHTU(UKAITUN B OBITY U
MPOMBIIIJIEHHOCTH.
2.JIabGoparopnas pabota:
“UnenTr(UKAINI OPTraHUIECKUX
COEIMHEHUI OTJEIbHBIX KJIACCOB”
5 Paspean S. XapakTepu3oBaThb
Kuneruueckue n BJIMSIHHE PA3JINYHBIX
TepMOAMHAMHUYECKHE |(PaKTOPOB HA
3aKOHOMEPHOCTH pPaBHOBeCHE U CKOPOCTh
NPOTEeKAHUA XHUMHYECKHX pPeakuuid
XHMHYECKHX peaKkuuni
5 |OKO01 CKOpOCTh XMMUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHbIE
OK 02 peakuuii. XMMHUYECKOE |BIMSIHUE KOHUEHTPALMU |TEOPETHUECKUE 3aJJaHUs Ha
K 3.1 paBHOBeECHE pearvpyomux BeIecTB U |aHaIU3 (GaKTOpOB, BIUAIOIINUX HA
[IK 3.2 TEMIIepaTypbl Ha CKOPOCTh |[N3MEHEHNE CKOPOCTH XUMUYECKON
IIK 3.3 XUMHUYECKUX PEAKLUN peakuuu. IIpakTuko-
XapakTepu3oBaTh OPUEHTUPOBAHHBIC 3aJJaHUs Ha
BIIUSIHUE U3MEHEHUS npuMeHeHue npuHiuna Jle-
KOHIIeHTpauuu Bemects, |lllarenbe nis HaxoxkaeHUs
peaKklMu Cpebl U HaIpaBJIeHUs] CMELICHUS
TEeMIIepaTyphl Ha paBHOBECHS XUMHUUYECKOW PEaKLUU
CMeEIlleHNEe XUMUYECKOT0 | aHaiu3 (GaKTOPOB, BIUSIOIINX
paBHOBECHS Ha CMEIllEHUEe XUMUYECKOTO
paBHOBECHS
6 HccaenoBath HCTUHHBIE
Pa3nen 6. PacTBopsl PacTBOpHI € 32IaHHBIMH
XapaKTepUCTUKAMM
6.1 |OK 01 [TonsiTue o pactBopax  |Paznnyars UCTUHHBIE 1. 3aaun Ha NPUTOTOBJICHHE
OK 02 pacTBOpHI pacTBOpOB.

2. IIpakTuKO-OpUEHTHPOBaHHBIE
pacueTHbIe 3aJaHHs Ha
JUCIIEPCHBIE CUCTEMBI,
UCIOJIb3yeMbIe B OBITOBOM U
MIPOU3BOJICTBEHHON JIESATENbHOCTH
4eJI0BeKa
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pazgen/Tema | Pesyabrat 00yueHust .
MeponpusiTHii
6.2 |[OK 01 Hccnenosanue cBoiictB |Mccnenoarsh Gpu3nko- JlaboparopHast pabota
OK 04 pacTBOPOB XUMUYECKHE CBOKMCTBA “IIpuroroBieHue pacTBOPOB”
I[K 1.1 HWCTUHHBIX PacCTBOPOB
IIK 3.1

II | IpodeccuoHaATLHO-OPUEHTHPOBAHHOE COlepkaHue (CoAepKaHNe NPUKIATHOTO MO1YJIs)

7 Pa3zpmean 7. OuennBaTh NMOCJeACTBUSA |3alUTa Kelca (¢ yueToM
Xumus B ObITY U OBITOBOM U Oynyuiei npogeccuoHaIbHOM
MPOU3BOJACTBEHHOM NMPOU3BOACTBEHHOM J1esITeJIbHOCTH)
JAeATeTbHOCTH JAesITeJIbHOCTH YeJI0OBeKa
yejJ0BeKa ¢ MO3UIuH

3KO0JIOTHYEeCKOM
0€30MacHOCTH
OK 01 Xumusi B ObITY U OuenuBats nocnencteus |Keiic (¢ yuerom Oynymieit
OK 02 IIPOU3BOJCTBEHHOMN OBITOBOM U npodeccnoHaIbHON
OK 04 JIESITEJIbBHOCTH YE€JIOBEKA |[IPOU3BOJICTBEHHOM JIESITEIBHOCTH )
OK 07 JIeITEIILHOCTHY YejioBeKa ¢ | Bo3MoKHEBIE TEMEI KEHCOB:
IIK 1.1 no3unui dxonoruueckoir |1. [Morennenue kiumara u
11K 1.2 0€30I1aCHOCTH BBICBOOOKIEHUE Ia30BBIX
TIK 3.1 TUJPaTOB CO JHA OKEaHa.
11K 3.2 2. Bynymue matepuaisl 11 aBua-
IIK 3.3 , MAIlIMHO- ¥ IPUOOPOCTPOCHHUSI.
[IK 3.4 3. HoBsle maTepuansl A

COJIHEUHBIX OaTapeil.
4. JlekapcTBa Ha OCHOBE
pacTUTENBHBIX MTPENapaToB
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["abpuensa O.C., JIpicoa I'.I'. Xumus: TecTsl, 3a1a4u ¥ yIpaKHEHUS
N3nanue: 2-e uzn., crep. Jonymeno Munucrepcrsom npocsemienuss PO — M., 2024

["abpuensn O.C., OctpoymoB WN.I'., CnankoB C.A. Xumus (6a30Bbiii ypoBeHb) - AO
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2021
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obmero o0pazoBanus. YTB. IIpukazom Munoopunayku Poccum ot 17 mas 2012r. Ne
413.

[Nabpuensna O.C., JIpicoBa I'.I'. Xumust. TecTsl, 3a1auu ¥ yrnpaxHeHus: yued.mocobue
JUISL CTY1. YUpEXIeHUH cpe. npod. oopazoBanus. — M., 2024.

Epoxun FO.M. Xumus: 3agaun u ynpaxxHeHus: yue0.mocodue i CTy. yUpeKIeHU
cpen. npod. oopazoBanus. — M., 2014.

Epoxun KO.M. COoOpHHUK TECTOBBIX 3aJaHH MO XWMHH: ydeO.mocoOue s CTY/I.
yapexaeHuit cpes. mpod. oopazoBanus. — M., 2014.
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www.hvsh.ru (kypHan «XuMust B IIKOJIE» ).
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