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[Iporpamma yueOHON jaucuumiuHsl XHMHS pa3pabotana Ha ocHoBe DenepaibHOTO
roCyJIapCTBEHHOTO 00pa30BaTENIbHOIO CTaHAapTa cpeaHero obmero odpaszoBanus 35.01.27. Mactep
CeJIbCKOXO035IIICTBEHHOT0 MPOU3BOACTBA YTBEP)KIEHHOTO MpuKa3oM MUHHUCTEpCTBAa 00pa30BaHUs U
Hayku Poccuiickoit @enepaunu ot 24 mas 2022 1. Ne 355, yTBepkKA€HHOIO IIpuKazoM MuUHHCTEpCTBA
oOpaszoBanus u Hayku Poccuiickoit @eneparuu ot 13 mas 2022 1. Ne 328, 1 B COOTBETCTBUH C
OpUMEpHO  pabodeld  mporpamMmoil  00meoOpa3oBaTENbHOM — ITUCHMIUIMHBI  «XUMHUS»  UIs
npoeCCHOHATIBHBIX 00pa30BaTENbHBIX OpraHU3alMii, yTBepKIEeHHOW Ha 3acemanun Coera MO
OLIEHKE COJEpKaHWsI W KayecTBa MPUMEPHBIX pPabOYMX IMporpamm oO0IIeo0pa3oBaTeIbHOTO U
COLMAJIEHO-TYMAHHUTAPHOTO IIUKJIOB CPEAHETO MPpOodecCHOHATBFHOr0 00pa3oBanHust (IpoToKoi oT «30»
HOs10ps1 2022 1. No 14).

Pa3paborumnkn:
Camoponosa Onsra denoposna, npenoaasaresib AD OI'BIIOY «ToMckuii MONMUTEXHUYECKUMA

TCXHUKYM).

[Iporpamma paccmorpeHa Ha 3aceganuum Metonuueckoro oobvenunenuss A OI'BIIOY
«Tomckuii MOMUTEXHUYECKUN TEXHUKYM» (TTpoToKoI oT 18 utons Nel7).
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1. OBIIASI XAPAKTEPUCTHUKA IPUMEPHOM PABOYEHN ITPOI'PAMMBI
OBIIEOBPA3OBATEJbHOM JTUCIHUILIMHBI «XUMMUSI»

1.1. MecTO JUCUMIVIMHBI B CTPYKTYpe OCHOBHOH NpodecCHOHAJIbHOI 00pa3oBaTeIbLHOM
NMPOrpaMmblI

OO6meoOpa3oBaTenbHas AMCUMIUIMHA «XUMHS» U3ydyaeTcs Ha 0a30BOM ypOBHE B
0011eo0pa3oBaTeIbHOM LUKJIE Y4eOHOro IlaHa OCHOBHOW MpO(ecCHOHANBbHON 00pa3oBaTeNbHOM
nporpammel 1o npodeccun: 35.01.27 Macrtep ceIbCKOX035IliCTBEHHOT0 MPOU3BOACTBA

TpyoeMKOCTh ITUCIUILIMHBI « XUMHs» Ha 0a30BOM YpOBHE COCTaBIJIAET 72 dYaca, U3 KOTOPBIX
64 yaca — 6a30BbIi MOAYJB (6 pa3ienoB) U 8 YaCOB — MPUKIIAIHON Moaydb (1 pa3aen), BKIIIOYarouui
MPAKTUKO-OPUEHTUPOBAHHOE COJIEpKAHNE KOHKPETHOM Mpodeccruu Win CrerualbHOCTH.

[TpuxnanHoit MOIYNb BKIIOYAET OAUH pasnen. Pazaen 7 «Xumus B ObITY U IPOU3BOICTBEHHOM
JESITEIbHOCTH YeJI0BEKay pealln3yeTcs A Bcex Mmpodeccuil/crnenuanbHOCTe Ha MaTepuale Kencos,
CBSA3aHHBIX C OKOJIOTMYECKON 0€30MacHOCThI0O M  OLEHKOW TMOCIEACTBHI  OBITOBOW W
NPOM3BOJICTBEHHOHN JEATENBHOCTH, IO OTpaciisiM Oyaymieid npodecCHOHAIBHOW esTebHOCTH
oOyyJarouuxcsi.

[lepmon oOyueHWs ¥ pacmlpeneleHHe M0 CeMecTpaM OIpenenseT o0pa3oBaTelbHas
OpraHu3aIys CaMOCTOSTENILHO, C YYETOM JIOTUKHA (POPMUPOBAHUS MPEAMETHBIX PE3YIbTATOB, OOIINX
U TpodeCcCHOHATBHBIX KOMIIETEHIIUH, MEXNPEIMETHBIX CBS3€H ¢ APYrMMH AUCHUILTHHAMHU
0011eo0pa3oBaTeabHOro U 001IenPOoheCCHOHATBLHOTO UKIIOB YUYEeOHOTO TUIaHa.

1.2. Henu U nu1aHupyeMble pe3yJibTAThl 0CBOEHHS THCIUILTHHbI

1.2.1. lleau u 3aga4u AU CHUILIMHBI

dopMHpOBaHUE Y CTYAEHTOB MPEJCTABICHHUS O XMMHYECKOW COCTABISIOUICH €CTECTBEHHO-
HAYYHOW KApTUHBI MHpa KaK OCHOBBI NPHHSTHS PEIICHUH B XKU3HEHHBIX M IPOM3BOIACTBEHHBIX
CHUTYAIHsIX, OTBETCTBEHHOTO TIOBEICHHUS B TIPUPOIHON Cpee.

3agauu AMCHMILIMHBI:

1) chopmupoBaTh MOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKaHWs] XUMHUYECKUX TIPOIECCOB H
SABIIEHUH B OKpYyXarolled cpelne, IEIOCTHOH HAy4yHOW KapTUHBI MHpPa, B3aUMOCBSI3U U
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBJIATH (OPMYIbl HEOPTaHUYECKHMX W OPTaHMYECKHUX BEIIECTB,
YpaBHEHHUS XHUMHUYECKUX peakUuid, OOBICHATH WX CMBICI, HHTEPIPETUPOBATH PE3yIbTaThl
XUMHUYECKHX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKH TPOBEACHHS IMPOCTEHININX XUMHYECKHX SKCIIEPUMEHTATBHBIX
HCCJIEIOBAaHUM C COOIIOZCHHEM MpaBUil OE30MacHOr0 OOpalleHHs C BEHIeCTBAMU U J1a00paTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHUS HCMOJIB30BaTh HMH(DOPMAIMIO XUMHYECKOTO XapakTepa U3 pa3lIndHBIX
HUCTOYHUKOB;

5) copmupoBaTh YMEHUS IPOTHO3UPOBATH MOCIEACTBHUS CBOCH AEITETbHOCTH U XUMUYECKUX
MPUPOJIHBIX, OBITOBBIX U TPOU3BOJCTBEHHBIX MPOIIECCOB;

6) copmMupoBaTh MOHUMAHWE 3HAYMMOCTH JOCTHKEHUHW XWMHUYECKOW HAYKH M TEXHOJOTUU
JUTSL Pa3BUTHS COLMAIBHOW U TIPOU3BOCTBEHHOU cdep.



1.2.2. Ilnanupyemblie pe3ybTaThbl 0CBOeHHsI 0011e00pa3oBaTe/bHOM JUCHUILIMHBI B cooTBeTcTBHM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC

COO

Kon u IlnanupyeMsblie pe3yJbTaThbl 0CBOECHHS THCIUIIHHBI
HAUMEHOBaHU

e

(opMupyeMbIX O6uue’ JucuunIMHApHbIe?
KOMIIeTeHI U
OK 01. B yacTu TPy/10BOIr0 BOCIIUTAHUS: - BIaJeTh CHUCTEMOW XUMHUYECKHMX 3HAHHUH, KOTOpas  BKIIOYAEeT:
Bri6upars - TOTOBHOCTH K TpYyAy, OCO3HAHWE IIEHHOCTH | OCHOBOIIOJATAIONINE MOHITHS (XUMUYECCKHI JJIEMEHT, aToM, JJICKTPOHHAs
CHoco0bI MacTepcTBa, TPy 10Ir00ue; o0osiouka aToma, s-, p-, d-3JeKTpOHHBIE OPOUTANIM aTOMOB, HOH, MOJIEKYJIA,
pelIeHus 3a1a4 | - TOTOBHOCTh K  aKTUBHOM  JCATEILHOCTH | BAJICHTHOCTH, JJICKTPOOTPHUIATEILHOCTh, CTCIICHb OKUCIICHHS, XUMHYECKAas
npodeccuoHan | TEXHOJOTHYECKOW U COLMAIbHON HANpPaBIEHHOCTH, | CBSI3b, MOJb, MOJSpHAs Macca, MOJIAPHBIA 00bEeM, YTIJIEpOJIHBIM CKeler,
BHOM CIIOCOOHOCTh ~MHUIIMHPOBATh, IUIAHUPOBATh W | (DYHKIMOHANBHAS TPYIINA, PATuKal, U30MEpHs, H30MEPhI, TOMOJOTHUICCKUI
NESTENIbHOCTH | CAMOCTOSATEIHHO BBIMIOJIHATh TAKYIO I€ATEIbHOCTD; | Psll, TOMOJIOTH, YTJIIE€BOJOPO/IbI, KUCIOPO/I- U a30TCOJEpIKAIINE COSTUHEHMS,
NPUMCHHUTEIBH | - HUHTEpEC K pa3TMYIHBIM cdepam | OMOIOTMYECKH aKTHBHBIC BeIlIecTBa (YIJIEBOABI, JKHUPBI, OCIKH), MOHOMED,
0 K pa3NUYHbIM | MPOPECCUOHANBHON eATeIHHOCTH, MOJIMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSPHBIE  COEIWHEHUS,
KOHTEKCTaM ORiialeHHe  YHUBEPCAJIbHBIMM  Y4eOHBIMHU | KPUCTAJUTMUECKAS PEMIETKA, THITBI XUMHYECKHX peaKiuid (OKHCIUTEIBHO-

NMO3HABATEJIbHBIMHY J1CHCTBUSIMM
a) 0a30BbI€e JIOTHYECKHUE JIeiiCTBUSA:

- CaMOCTOSITEJIBHO (dbopmyarpoBaTh U
aKTyaJIu3upoBaTh NpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJ'H/IBaTI) Cym@CTBCHHBIﬁ HpI/I3HaK NIIn
OCHOBaHHUs JJs CpaBHEHHS, KIacCUPUKALUU H
00001IeHN S

- OmpeneisaTh IeNd JeSTeNbHOCTH,
napaMeTpLI nu KpI/ITepI/II/I UX JOCTHIXCHHA,
- BBISBIISTh 3aKOHOMEPHOCTH U TPOTHBOPEYUS B

3aJaBaThb

BOCCTAaHOBUTENBHBIE, 9K30-U SHAOTEPMHUUECKUE, PeaKIIMi HOHHOTO 0OMEHa),
PacTBOP, IEKTPOIUTHI, HEIJIEKTPOIHUTHI, SJIEKTPOIUTHYECKAS] JUCCOIHAITHS,
OKUCIIUTEh, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEAKIINU, XUMHUECKOE
paBHOBECHE), TEOpPUM M 3aKOHBI (TEOpUsS XHUMHUYECKOTO CTPOEHUs
oprannyeckux BemiecTB A.M.BytnepoBa, Teopuss 3IEKTPOIUTUYECKOU
JIuccouranuu, nepuoanyeckuil 3akon [I.M. MennaeneeBa, 3aKOH COXpaHEHUS
MAaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XMUMHH, (PaKTOIOTUUECKUE
CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJYYEHUU U 0€30MaCHOM HCIIOJIb30BAHUH
BOXHEHIINX HEOPTaHWMYECKUX W OPraHUYeCKHX BEIIeCTB B OBITY U
MPaKTUYECKON JIEATETLHOCTH YEJIOBEKA;

- yYMEThb BBISBISAITh XapaKTEpHbIE MPU3HAKKM U B3aUMOCBS3b H3YUYEHHBIX

1y ka3pIBarOTCS TMUHOCTHBIE M MeTanpeaMeTHbIe pe3ynsTarsl n3 ®IOC COO (B nocneneit penaxiuu o1 12.08.2022) B 0TrIarosHol Gpopme, hopMupyeMbie 0011e06pa30BaTeIbHOI

JMCHMITINHOMN

2 TucuuninHapHbie (peaMeTHbIE) Pe3yIbTaThl yKA3bIBAKOTCSA B COOTBETCTBHMH C METOIMKOM IPENOIaBaHNs JUCIUILTHHBI




paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCHTh KOPPEKTUBBI B  JESTCILHOCTD,
OIICHUBAaTh COOTBETCTBUE PE3YyJbTATOB IIEJISM,
OIICHUBATh PUCKH MOCIEICTBUN ACSITEITLHOCTH;

- pa3BHBaTh KPEAaTHBHOE MBIILICHUE TIPH PEIICHUH
YKU3HEHHBIX TIPOOIJIeM

0) 0a30BbIe HUCcIeI0BaTeIbCKUE elCTBUA:

- BJIAJIETh HaBBIKAMHU Y4eOHO-HCCIIETOBATEIBCKOM
51 MIPOCKTHOM IEeITEILHOCTH, HaBBIKAMHU
paspetnieHus npoodiuem;

- BBIABJIATH IPUYMHHO-CJICACTBEHHBIC CBSI3M M
aKTyaJIM3UPOBATh 3a7a4y, BBIIBUTATh TUIIOTE3Yy €€
pelIeHus, HaXOJIHUTh apryMEHTBI IS
JIOKA3aTeIbCTBA CBOMX YTBEPXKACHHM, 3a7aBaTh
rapameTpbl U KpUTEPUH PEIICHNUS,

- QHAIM3HWPOBATHh MOJYYECHHBIC B XOJE PEIICHUS
3aJlauyd  Pe3yibTaThl, KPUTHYECKH OIICHHUBATh HX
JIOCTOBEPHOCTh, IPOTHO3MPOBAThH HW3MCHCHHE B
HOBBIX YCJIOBHUSX;

- YMETh NIEPEHOCHUTH 3HAHUS B MO3HABATEIBHYIO H
MPAKTHYECKYIO0 00JIaCTH KUZHEIEATEIbHOCTH;

- yMeThb WHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MpEeIMETHBIX 00IacTei;

- BBIABMIaTh  HOBBIE  HJEH,
OpPUTHHAIILHBIC TTOAXO0/IbI U PEIICHUS;
- CIIOCOOHOCTh X HCIIOIL30BaHHUSA B
MO3HABATENILHON U COIMAIbHOM MPaKTHUKE

npeniaraTh

MOHSTHH, IPUMEHATHh COOTBETCTBYIOLIME ITOHATHUS IIPU ONMCAHUN CTPOSHUS U
CBOMCTB HEOPIaHMYECKUX M OPraHMYECKUX BEIIECTB M HUX IMPEBPALLECHUI;

BBISBJIATH ~ B3aWMOCBSI3b ~ XUMHUYECKMX 3HAHMM C  MOHATUAMH U
MNpEaACTaBJICHUAMU JPYTHUX CCTCCTBCHHOHAYYHLIX IMTPECAMETOB,

- yMETh HCIOJb30BATh HAUMEHOBAHUS  XMMHYECKUX  COEOUHEHUU
MEKJIYHAPOAHOTO COK3a TEOPETUYECKOM W MPUKIATHOM XUMHM U

TPUBHUAJIbHBIC HA3BaHUS BAKHEHIINX BEIIECTB (3TUJICH, alleTHIICH, TJIMIEPUH,
denon, dQopmanpaerun, yKCyCHas KHCIOTa, TJHIMH, YrapHbIH Tas,
YIJIEKUCIHBIN Ta3, aMMHUaK, TallleHas U3BECTh, HErallleHas U3BECTh, TUThEBAS
colla W JPYTUX), COCTABIATH (HOPMYJIBI HEOPTaHMYECKHMX M OPTaHUYECKUX
BEIIECTB, YPAaBHEHMSI XUMUYECKUX pEaKIUd, OOBICHATH HX CMBICT;
MOJITBEPK1aTh XapaKTepHbIE XUMHUYECKHE CBOICTBa BEIIECTB
COOTBETCTBYIOUIMMH SKCIEPUMEHTAMH U 3alUCAMH YPABHEHHM XUMHUYECKUX
peaKuuii;

- YMETh YCTaHaBJIMBATh IPUHAJJICKHOCTh HM3YYECHHBIX HEOPraHWYECKUX U
OpraHMYECKUX BEIIECTB K OINPENIEICHHBIM KJaccaM U IpyNlaM COEIWHEHUH,
XapaKTepU30BaTh UX COCTaB M BAKHEWILIME CBOMCTBA; OMNPENEIATh BUIBI
XUMHUUYECKHX CBA3€H (KOBaJE€HTHasl, MOHHAs, METAJUINYECKasi, BOJOPOIHAs),
TUIIBI KPUCTAJUIMYECKUX PELIETOK BEIIECTB; KiIacCU(PUIUPOBATh XUMHUUECKUE
peaxkuuu;

- chopMupoBaTh NpPEACTABICHUSA: O XHUMHYECKOM  COCTaBISIOLICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, POJIM XUMHUU B IO3HAHUU SIBJICHUM
Opupoasl, B (OPMUPOBAHMM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBLHOW TPAaMOTHOCTH, HEOOXOUMOMN I PELICHUS] MPAKTUYECKUX
3ajja4 M 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILEHHS K CBOEMY 310POBBIO U
MPUPOAHON Cpenie;

- yMeThb MpPOBOJUTH pacueTbl MO XMMHUYECKMM (hopMylaM M ypaBHEHUSIM
XUMUYECKMX  peakuuid ¢  HCMNONb30BaHMEM  (U3MUECKUX  BEJIUYMH,
XapaKTepU3yIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0ObemMa
(HOpMasnibHBIE yCIIOBHUSI) Ta30B, KOJMYECTBA BELIECTBA; MCIIOIb30BATh
CUCTEMHBIE XMMHMUYECKHE 3HAHUS AJI NPUHATHS PEUICHUM B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CB3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




OK 02.
Hcnonb3oBars
COBpPEMEHHBIE
cpeacTBa
MOMCKa,
aHanm3a u
UHTEPIIpETaluU
UHPOpPMALIUHU U
nHpOpMaITnOHH
BI€ TEXHOJIOTHH
TUIS
BBITTOJTHEHHS
3a/1a4y
npodeccuonan
BHOU
JeSITeTbHOCTH

B 00Js1acTHLIEHHOCTH HAYYHOI'O NO3HAHUSA:

- c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUSI HAyKd W OOILECTBEHHOW MPAKTHKH,
OCHOBaHHOTO Ha JIMajiore KYJIBTYD,
CIIOCOOCTBYIOILIETO OCO3HAHMIO CBOETO MecTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEPILECHCTBOBAHUE SI3bIKOBOW M YWUTATEIIbCKOU
KYJbTYpbl KaK CpEJICTBA B3aUMOJECUCTBUS MEXIY
JIOJIBMH U TTIO3HAHUS MUDA;

- OCO3HAaHME IIEHHOCTH HAY4YHOM JIESITEIbHOCTH,

FOTOBHOCTb  OCYIIECTBJISITh  NPOEKTHYID U
HCCIIEIOBATEIBCKYIO JEeSITeNIbHOCTD
WHIUBUIyAJIHHO U B TPYIIIIE;

OBinaseHue  yHMBEpPCAJIbHBIMM  Y4eOHBIMH

NMO3HABATEJIbHBIMU J1€HCTBUAMM:

B) padora ¢ ungopmanmeii:

- BIIAQJICTh HABBIKAMHU TOJyYCHHS MH(POPMAIUH U3
MCTOYHMKOB pPa3HbIX THUIOB, CaMOCTOSATEIbHO
OCYIIECTBIISATh MOUCK, aHAJU3, CUCTEMATU3ALUIO U
HMHTEPIPETAIMIO HHPOPMAIIH PA3TUYHbBIX BUJIOB U
dbop™m mpecTaBIeHNUS;

- co3JaBaTh TEKCThl B Pa3IMUYHBIX (opMarax ¢
y4eTOM Ha3HadyeHus HWHPOPMAIMU |  IEeJIeBOU
ayIMTOpUHU, BBIOMpas ONTHMAIbHYIO  GdopMy
MIPE/ICTABJICHHS U BU3YaIN3allNH,

- OLEHUBAaTh JIOCTOBEPHOCTb, JIETUTUMHOCTb
uH(popMaIuu, €€ COOTBETCTBHE IMPABOBBIM U
MOPAJIbHO-3TUYECKUM HOpMaM;

- HCTOJB30BaTh CpencTBa HHGOPMAIMOHHBIX |
KOMMYHHKAIIMOHHBIX TEXHOJOTHH B pEUICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX U
OpraHM3aIlMOHHBIX  337a4 ¢  COOJIOJCHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MMacHOCTH,

- yMeThb IUIAHUPOBaTb W  BBIIOJHATH XUMHYECKUH  SKCIEPUMEHT
(mpeBpallleHusT OpPraHWYECKUX BEUIECTB I[P HArpeBaHUHU, IOJIY4YEHHE
STUJICHA U U3Y4YCHHME €ro CBOICTB, KaUeCTBEHHbIC PEaKIUH Ha aJlbJETUJbI,
KpaxMaJl, YKCYCHYIO KHCJIOTYy; JeHaTypalus O€JIKOB IpH HarpeBaHuH,
L[BETHbIE pEaKUMu OCJIKOB; MPOBOAUTh PEAKIMM HMOHHOIO OOMeEHa,
OTIpeNeNATh Cpely BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKLIMU Ha Cyibdar-,
KapOOHAaT- M  XJOPUA-aHMOHBI, HAa  KAaTHOH  aMMOHMs;  pelaTh
SKCIIEpUMEHTaJbHbIE 3ahauu 1o TemaMm "Meramibl" u "Hemeramisl") B
COOTBETCTBUM C IpaBWJIaMU TEXHUKU OE30IaCHOCTU IpU OOpallleHuH ¢
BEIIECTBAMH U JIAOOPATOPHBIM OO0OPYIOBAaHUEM; IPEICTABISATH PE3yJIbTATHI
XMMHUYECKOI0 SKCIIEpUMEHTa B (hopMe 3aIMCH YPAaBHEHHH COOTBETCTBYIOIINX
peaxkuuii 1 GOpMyJIUPOBATh BBIBO/IbI HA OCHOBE 3TUX PE3YJIbTATOB;

- YMETh aHAJIU3UPOBATh XMMUYECKYIO HHPOPMALIUIO, MTOIY4YaeMYI0 U3 Pa3HbIX
MCTOYHHKOB (CpelcTB MaccoBOi nH(popmaruu, cetb IHTepHET U 1pyrue);

- BJaJeTb OCHOBHBIMH METOJaMM HAy4YHOIO II03HAHMs BEIIECTB U

XUMUYECKUX  SBJICHUM  (HaOMIOIEeHHWEe,  M3MEpEHUe,  IKCIEPHUMEHT,
MOJICIIUPOBAHUE);

- YMETh TPOBOJUTH PACUYETHl MO XUMHUYECKUM (PopMysiamM U ypaBHEHUSIM
XUMHUYECKUX  pEaKIuid ¢  HCIOJIb30BaHMEM  (U3UYECKUX  BEJIHUUH,

XapaKTEpU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: MaccChl, 00beMa
(HOopManbHbIE YCJIOBHSI) Ta30B, KOJHMYECTBA BEIIECTBA; HCIOJIb30BAThH
CUCTEMHbIE XMMMUYECKHE 3HAHUS AJIs MPUHATHS PEUICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




TUTHEHBI, PECypCcOCOEepeKCHHs, ITPABOBBIX U
THUYECKHX  HOPM, HOPM  HH(POPMAIIMOHHOM
0€30I1aCHOCTH;

- BIIQICTh HaBBIKAMU PACIIO3HABAHUS U 3aIUTHI
nHpopmaruu, nHGOPMAITMOHHON 0€30MaCHOCTH
JUYHOCTH,

OK 04.

Db dexTuBHO
B3aMOJIENCTBO
BaTh U
paboTath B
KOJUICKTHBE U
KOMaHjie

- TOTOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOSTENIBHOCTH U CaMOOIIPEICIICHUIO;
-OBJIaJICHUE HaBbIKaMU yueOHo-
HCCIIEIOBATENIbCKOM, IMPOEKTHOM W COLUUAIBHOU
JESATEIIBHOCTH;

OBanagenue YHHMBEPCAJIbHBIMH
KOMMYHUKATHBHBIMH AeHICTBUAMM:

0) coBMecTHasi 1eAITeJIbHOCTD:

- IIOHMMaTb M HCIOJb30BaTh IPEUMYIIECTBA
KOMaHJHON ¥ UHJIMBUyaJbHOU paboThI;

- INPUHMMATh LEIM COBMECTHOU JEATEIbHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH JEHCTBUS IO
ee JOCTHXKCHUIO: COCTaBJIATh IUIAH JCHCTBUH,
pacIpeaenarTs pojau ¢ y4eTOM MHEHUN YYaCTHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOI padoThI;

- KOOPJIMHUPOBAaTb U BBHINOJHATH pabOTy B

YCIIOBUSX peanbHOro, BUPTYaJILHOT'O u
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
- OCYLUECTBJISITH IO3UTUBHOE CTPATETMYECKOE

MOBEJICHUE B PA3IUYHBIX CUTYAIUAX, MPOSIBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM
OBjaieHUe YHUBEPCAJIbLHBIMH PeryJsiTHBHBIMH
AEeHCTBUAMM:

') NPUHATHE Ce0s U APYTrUX JIOAei:

- IPUHUMATh MOTUBBI U APTYMEHTHI APYTUX JIIOAeH
MIPU aHAJIM3E PE3YJIbTATOB JEATEILHOCTH;

- IpU3HABATh CBOE MPAaBO U MPABO JIPYTUX JIOACH

- yMeThb IUIAHUPOBaTb U  BBIIOJHATH XUMHYECKUH  SKCIEPUMEHT
(mpeBpallleHusT OpPraHWYEeCKUX BEUIECTB I[P HArpeBaHUU, IOJTY4YEHHE
ATUJICHA U U3Y4YCHHME €ro CBOICTB, Ka4eCTBEHHbIC PEAKLUU Ha albJETUbl,
KpaxMmajl, YKCYCHYIO KHCIIOTY; JeHaTypauus O€JIKOB IpH HarpeBaHuH,
L[BETHbIE pEaKkUUu OCJIKOB; MPOBOAUTh pEAKIMM HMOHHOIO OOMeHa,
OTIpeNeNATh Cpely BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKLIMU Ha Cyibdar-,
KapOOHAaT- M  XJIOpUA-aHHOHBI, HAa  KAaTHOH  aMMOHHS;  pellaTh
SKCIIEpUMEHTaJbHbIE 3ahauu 1o TemaMm "Meramibl" u "Hemeramisl") B
COOTBETCTBUM C IpaBWJIaMU TEXHUKU OE30IIaCHOCTU IpU OOpallleHUuH ¢
BEIIECTBAMH U JIAOOPATOPHBIM OO0OPYIOBAaHUEM; IMPEICTABIATH PE3yJIbTATHI
XMMHUYECKOT'0 KCIIEpUMEHTa B (hopMe 3aKcy YPaBHEHUNH COOTBETCTBYIOIINX
peaxkuuii 1 GopMyJIUpPOBaTH BBIBOBI HA OCHOBE 3TUX PE3YJIbTaTOB




Ha OIIMOKH;
- pa3BHUBATh CIIOCOOHOCTH TOHUMATh MU C
MO3UIUH JIPYTOro YeJIOBEKa;

OK 07.
ConeilicTBOBaThL
COXpaHEHUIO
OKpYXKarolei
cpenpl,
pecypcocoepex
EHHUIO,
MPUMEHSITh
3HaHUs 00
WU3MEHEHUU
KJINMATa,
MPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/CTBA,
3¢ exTuBHO
JICUCTBOBATH B
Ype3BBIYANHBIX
CUTYyalusx

B 00.1acTH3K0/10THY€CKOT0 BOCIIUTAHMS:

- c(OPMUPOBAHHOCTb 3KOJIOTUYECKON KYJIBTYPHI,
MMOHUMaHUE BIMSAHUSA COLMAJIbHO-3KOHOMUYECKHUX
IIPOLIECCOB ~ HAa  COCTOSIHUE  NPUPOAHOW M
COLMAIBHOW Cpelpl, OCO3HaHHWE TJI00ATBLHOTO
XapakTepa dKOJIOTHYECKUX MPOoOIeM;

- IUIAHUPOBAHUE U OCYUIECTBIICHHE JCUCTBHUI B
OKpY’)KaloIllel cpefe Ha OCHOBE 3HaHUs Leiei
YCTOMYMBOI'O Pa3BUTHUS YEITOBEYECTBA;

AKTUBHOE HEMpUSATUE JIEHCTBUN, MPUHOCSIIUX
BpEJl OKPYXKAIOIIEH CpeJE;
- YMEHHE TPOTHO3UPOBATH HEOIArONpPUSATHBIC

DKOJIOTUYECKHE IOCIEACTBUS IPEANPUHUMAEMBIX
JEHCTBUM, IPEAOTBPALLATh UX;

- pacuIMpeHue OIbITa
JKOJIOTUYECKOHN HAIIPaBICHHOCTH;
- OBJIaJIEHUE HaBbIKAaMH y4eOHO-
UCCIIEI0BATEIBCKOU, IPOCKTHON U COLIMAIIBHON
JIeSATEIbHOCTH;

JACATCIIbHOCTH

- chopMUpOBaTh TPEACTABICHUS: O XUMHUYECKOW  COCTaBJISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJIM XUMHHM B TO3HAHWM SIBJICHUU
OpUpOAbl, B (OPMHUPOBAHMHM MBIIUICHUST W KYJIbTYypbl JHUYHOCTH, €€
(GYHKIIMOHATIBLHONW TPAMOTHOCTH, HEOOXOUMOM Ui PEeLICHUS] MPAKTUYECKUX
3aJa4 U HKOJIOTMYECKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3J0POBBIO U
MIPUPOJHON cpene;

- YMeTh cOOJI0JaTh MpaBUiia HKOJIOTMUYECKU 11€JeCO00pa3HOro NOBEICHUS B
OBITY U TPYIOBOU NEATENBHOCTH B ILIENSX COXPAHEHUS CBOETO 3I0POBbS U
OKPYXAaIoIIE MPUPOAHON CpEAbl, YUYHUTHIBATh ONACHOCTh BO3JCHCTBHS Ha
JKUBBIE OPraHU3MBbl OIPEACIICHHBIX BEIECTB, ITOHMMAas CMBICI IOKa3aTells
MpEAEIbHON TIONYCTUMONW KOHUEHTPALIMU




2. CTPYKTYPA U COAEPKAHUE OBH_IEOBPA3OBATEJILHOI71 JUCHHUITIIUHBI
«XHUMUSA»

2.1. O0beM JUCHUILINHBI U BBl y4eOHOH padoThl

Bua yueOHoii padoThI O0bem B yacax
O0bem o0pa3oBaTeIbHOM NPOrpaMMbl THCHUIINHBI 72

B T.Y.

OcHOBHOe coep:KaHue 64

BT. 4.:

TeopeTudeckoe o0ydeHue 30
MPaKTUYECKUE 3aHATUS 24
71a0opaTOpHbIE 3aHATHS 10

HpO(l)eCCI/IOHaﬂbHO-OpI/IeHTI/IpOBaHHOC coaepkanue (cozlepslca}me

6
NMPHUKJIATHOT0 MOIYJIA)
BT. 4.
MPAKTUYECKHUE 3aHSITUS 6

IIpomMeskyTouHasi aTTecTalus (3a4eT) 2




2.2. TeMaTyeCcKMil IJIAH U COAEPKAHNE JUCHMUILIIHHBI

HaumeHoBaHue Conep:kanue y4yeOHOro MaTtepuasia (0OCHOBHOE M PO(ecCHOHAILHO-OPUEHTHPOBAHHOE), O6LeM 1aco dopMupyemble
. beM 4acoB
pa3aesioB U TeM JadopaToOpHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHONH MOAY./Ib KOMIIETCHIIM U
1 2 3 4
OcHOBHOe coiep:KaHue 64
Pasnea 1. OcHOBBI CTpOEHHUs BelecTBa 6
Tema 1.1. OcHoBHOe coJiep:kaHue 4 OK 01
Crtpoenue aToMOB
XAMHUECKHX Teoperuyeckoe o0yyenue 2
3JIEMEHTOB H y g
npupoaa CoBpeMeHHast Mofenb CTpoeHHs aroMa. CHMBOJMYECKUNM SI3BIK XUMHUU.XUMHUYECKHUH DIIEMEHT.
XIMIUECKOi DOnekTpoHHas KoHurypamnus aroma. Knaccuduxanuss XUMHUYECKUX DIEMEHTOB (S-, -, d—?HeMeHTH).
CBSI3H BanientHble  3JEKTPOHBL. BaneHntHOCTb. DONeKTpoHHAash  MPUpPOJa  XUMHYECKOW  CBS3H. 2
DNeKTPOOTPUIATEIbHOCTh. BUIbl XUMHUYECKOW CBs3M (KOBaJICHTHAs, WOHHAs, MeTaJJIM4ecKas,
BOJIOPO/IHAS) M CTIOCOOBI €€ 00pa30BaHUs
IIpakTH4eckne 3aHATHA 2
Pemienne 3amaHvii Ha WCHOJB30BAHUE XUMHYECKOM CHUMBOJMKM M HAa3BAHUM COCIUHEHUN IO
HOMEHKJIAType MEXIYHApOJHOTO COH3a TEOPETUYECKOM W NPHUKIAAHOW XUMHUU U TPUBUAIBHBIX
Ha3BaHUU JUIsl COCTABJICHUS] XUMHUYECKUX (POPMYJI TBYXaTOMHBIX COCIWHEHUM (OKCHUIIOB, CYJIb(HIOB,
TUAPUJIOB U T.11.) U APYTUX HEOPTaHUUECKUX COEAMHEHUIN OTIEIbHBIX KJIaCCOB. 2
[IpakTrueckue 3aaHusl HA YCTAHOBIIEHHUE CBA3U MEXKAY CTPOCHHEM aTOMOB XMMHUYECKUX DJIEMEHTOB U
MEPUOIUYECKUM MU3MEHEHHEM CBOMCTB XMMHYECKUX DJIEMEHTOB U UX COCJUHEHUU B COOTBETCTBUU C
nojoxxenueM [leprnonnueckoi CUCTEMBI.
Tema 1.2. OcHoBHOe coaep:xaHue 2 OK 01
[lepuoanueckuii OK 02
3akoH ¥ Tabmura | IIPAKTHYECKHE 3aHATHS 2
H.HN. Menneneepa _
[Tepuonnueckas cucrema xuMuueckux aneMeHToB J[.M. Menaeneesa. ®U3nueckuii CMbICI )

[Tepuoanueckoro 3akona JI.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKHUX
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3JIEMEHTOB, 00Pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUH C MTOJIOKEHUEM
XUMUYECKOro aemenTa B [lepuonnueckoii cucreMe. MupoBo33peHUYECKOE U HAyUYHOE 3HAYCHUE
[Tepuonuueckoro 3akona J[.1. Menaeneesa. [Ipornossl .M. MenneneeBa. OTKpbITHE HOBBIX
XAMUYCCKHUX DJICMEHTOB.

Pemenue nmpakTMKO-OpUEHTUPOBAHHBIX TEOPETUUCCKUX 3aJJaHUI HA XapaKTepU3aIUI0 XUMUYECKUX
ANIEMEHTOB «MeTaTn4ecKie / HEeMETAUTHIECKIE CBOMCTBA, SJIEKTPOOTPUIIATEIIBHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBHH C MX JJIEKTPOHHBIM CTPOCHHEM M TOJIOKEHUEM B TIEPHOIUICCKON CUCTEME
xuMudeckux asementoB .. MenaeneeBa»

Paznen 2. XumMuyeckue peakuuu 10
Tema 2.1. Tumesr OcHOBHOe coiep:KaHue 4 OK 01
XUMHYECKHUX
peaktmit Teoperuueckoe o0yueHue 2

Knaccugukanus u THIBI XUMUYECKUX peaKUi C ydacTueM HeopraHndyeckux BeuecTB. CocraBiieHne

YPaBHEHMI peakLuil COeIMHEHMs], PA3JI0KEHHs], 3aMellleH s, 0OMeHa, B T.4. peaki1il ropeHus,

OKHCJIEHUS-BOCCTAHOBJICHHUSI.

VYpaBHEeHUsI OKUCIEHUSI-BOCcCTaHOBIIEHUA. CTeneHb okucaeHus. OKUCINTEND U BOCCTAHOBUTEND. 2

CocraBiieHre U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI METO/I0M 3JIEKTPOHHOTO

6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPO/IE, TPOM3BOJICTBEHHBIX Mpolieccax U

KHU3HEESATEIIbHOCTH OpraHU3MOB

IIpakTHYeckue 3aHATHSA 2

KonnuecTBeHHble OTHOWIEHUS B XUMUU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XMMHM M PAaCyETHI 110

YpaBHEHMSIM XHMMHUYECKUX peakuuid. Moip Kak elMHHIa KOoJIMuYecTBa BemlecTBa. MousipHas Macca.

3aKOHBI COXpAaHEHMsI Macchl U 3Hepruu. 3akoH ABorajapo. MosspHblii 00beM ra3os. OTHOcHUTENbHas 2

IJIOTHOCTH ra3oB. PacdeTsl Mo ypaBHEHUSIM XMMHUYECKUX PEaKIMH C MCIONb30BAaHHEM Macchl, 00bemMa

(HOpMaJIbHBIE YCIIOBHUS) Ta30B, KOJIMUYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE cogepKkaHHe 4 OK 01
DNEeKTPOIUTHUECKA OK 04
S TACCOIMALIHS 1 Teopernyeckoe o0yueHue 2
MOHHBII 0OMeH

Teopust 3JIEKTPOIUTHYECKON qucconuanu. FoHbI. DNEKTPOIUTEI, HEAIEKTPOIUTHI. Peakninu MOHHOTO 2
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ooMmena. CocraBiieHHE peaKHI/Iﬁ HOHHOI'0 OOMeEHa IIyTEM COCTaBJICHUS HX IIOJHBIX M COKpPAIICHHBIX
MOHHBIX ypaBHeHHﬁ. KucnoTHo-0CHOBHBIE pC€aKiuu. 3aI[aHI/ISI Ha COCTaBJICHUEC MOHHBIX peaKLII/Iﬁ

JlabGopaTopHble 3aHATUSA

JlaGopaTopHas paboTta “THITbl XUMHUYECKUX PEaKIIHii”.

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY MCXOJHBIX U 00Pa3yOIUXCsl BELECTB) U IPU3HAKOB
XUMHUYeCKUX peakuuii. [IpoBenenue peakiuit HOHHOTo 0OMeHa, OmpeiesieHUue Cpeibl BOAHBIX
pacTBOpOB. 3a/1aHNs HA COCTABJICHUE HOHHBIX pPEeaKLUi

KonTtpoibHasn
padora 1

CTpOCHI/Ie BCIICCTBA U XUMHUUYCCKHEC PCAKIINU

Pa3pea 3.

CTpoeHue M CBOIICTBA HEOPrAaHMYECKUX BelleCTB

16

Tema 3.1.
Knaccudukanus,
HOMEHKJIATypa U
CTpOCHUE
HEOPTaHUYECKUX
BEIIIECTB

OcHOBHOe co/iep:KkaHue

TeopeaneCKoe oﬁyqelme

[Ipenmer Heoprannyeckoit xumun. Kiaccugukanys HeopraHuueckux BemecTs. IIpocTbie U crokHbIe
BeniecTBa. OCHOBHBIE KJIACChI CJIOMKHBIX BEIIECTB (OKCUIbI, THAPOKCUIBI, KUCIOTHI, COJHM). B3anuMocBs3b
HEOpPraHMYECKUX BEIIEeCTB. ArperatHble cOCTOssHUA BeuecTBa. Kpucramnndyeckue u amopdHbie
BellecTBa. TUIBI KPUCTAIIMYECKUX PELIETOK (aTOMHAs, MOJIEKYJISIpHAasi, MOHHAs, METAJITMYECKast).
3aBUCUMOCTD (PM3UYECKUX CBOMCTB BEIIECTBA OT TUIAa KPUCTAIIIMUYECKON pelIeTKU. 3aBUCHUMOCTb
XUMUYECKON aKTUBHOCTH BEILECTB OT BUJA XUMUYECKOM CBA3U U THUIIA KPUCTAIIINYECKON PELIETKH.
[IprurHbI MHOrOOOpa3us BELIECTB

IIpakTH4eckne 3aHATHA

Homenknarypa HeopraHM4ecKiX BEIECTB: Ha3BaHUE BEILECTBA UCXO/S U3 UX XUMUYECKOH (OpMYJIbI
WM COCTaBJIEHWE XUMHUYECKON (POPMYJIIbI HCXO U3 Ha3BaHUS BEIIECTBA MO MEXKIYHAPOTHOM
(MIOITAK) nnu TpuBUaJIbHON HOMEHKJIATYpE.

Pemenne mnpakThyeckux 3aJaHUN MO KiIacCHU(PHUKAIMU, HOMEHKJIAType M XHUMHUYECKUM (opmyrnam
HEOpPraHMYECKUX BELIECTB Pa3JIMYHBIX KJIaccoB (yrapHbli ra3, YIVIEKMCIBIM Ta3, aMMMaK, ranieHas
U3BECTb, HETallleHasi U3BECTh, MUThEBas COAA U JPYTHX): Ha3bIBaTh U COCTABIATH (POPMYJIBI XUMUUECKUX
BELIECTB, ONPEAEISTh IPUHAIIEKHOCTD K KJaccy.

OK 01
OK 02
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HcTouyHnkn XMMHYECKOH HHpOpMAIUK (CPEICTB MACCOBOM MH(pOpMAIUH, ceTh HTEpHET U IpyTHe).
[Touck nHGOpPMALIMHK 10 HA3BaHUAM, UACHTU(UKATOPAM, CTPYKTYPHBIM GopMyiam

Tema 3.2. ®usuko-| OcHOBHOE coep:kaHue OK 01
XUMUYECKHE OK 02
CROICTRA Teopernueckoe odyueHue
HEOPraHUYECKUX .

Mertamnel. O0mue ¢uszndyeckue U XUMHUYeckue cBoictBa mMeramioB. CrocoObl mosryueHusl. 3Ha4eHue
BOHIeCTs METAJJIOB M HEMETANIOB B IPHUPOJAE U IKU3ZHEACATEILHOCTH 4YeJOBEKa U opraHu3MoB. Kopposus

METAJUIOB: BUJIbI KOPPO3HMH, CIIOCOOBI 3allIUTHI METAJUIOB OT KOPPO3UHU

Hemeramnpl. OOmme ¢usnyeckue M XUMHUYECKHE CBOMCTBA HEMETaUIoB. THIUYHBIE CBOWCTBA

HemetaiioB [V— VII rpynn. Knaccuduxaius 1 HoMeHKIIaTypa COeJUHEHUM HeMeTamioB. KpyroBopoTsl

OMOTEHHBIX JIEMEHTOB B IIPUPOJIE

XUMHUYECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEILECTB (OKCHJIOB, TMJIPOKCHI0B, KHCIIOT,

cojieil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COCTUHEHU,

BBICIIMX OKCHJIOB Y TUAPOKCUIOB

IIpakTH4eckue 3aHATHSA

CocraBiieHHE ypaBHEHMM XMMHMYECKUX DPEAKIHUM C y4acTHEM IPOCTBIX M CIIOKHBIX HEOPTaHUYECKUX

BELIECTB: METAJUIOB M HEMETAJUIOB; OKCHJOB METalIOB, HEMETAUIOB M aM(OTEpPHBIX 3JIEMEHTOB;

HEOPraHMYeCKUX KHUCIIOT, OCHOBaHMH M aM(OTEpPHBIX THAPOKCHUIOB; HEOPraHWYECKUX COJeH,

XapaKTEepU3yIOUINX UX CBOMCTBA.

Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKHMX 3aJlaHUil Ha CBOMCTBA, COCTaB, IOJYYEHHE U

0e30MacHOe UCIOJb30BaHUE BAXKHEHIIMX HEOPraHMYECKUX BELIECTB B OBITY M MNPaKTHYECKON

JESATEIBHOCTH YEJIOBEKA
Tema 3.3. OcHoBHOE coep:kaHHe OK 01
WNnentudukanus 0K 02
HEOPraHHYECKHX JlabopaTopHble 3aHATHS OK 04
BEIIECTB

JlabopaTtopHas pabota «aeHTHdUKAINS HEOPTAaHUIECKUX BEIIECTBY.
Pemenne sKcreprUMEHTaIbHBIX 3a/ad [0 XUMUYECKHMM CBONCTBAM METaUIOB M HEMETAIJIOB, IO
pacro3HaBaHMIO U TIOTYYCHUIO COSAMHEHNH METAJUIOB M HEMETAJIIOB.
WNnentudukanuss HEOPraHUYECKUX BEIIECTB C HCIOIb30BAaHUEM HX (DU3UKO-XUMUYECKUX CBOMCTB,
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XapaKkTepHBIX KAaueCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cyibdar-, kapOOHAT- U XJIOPHI-
AQHUOHBI, HA KATUOH aMMOHUS

KonTpoibHasn .
CBoiicTBa HEOPraHMYECKUX BEIIECTB 2
padora 2
Paznen 4. CTtpoeHue 1 CBOMCTBA OPraHMYEeCKHUX BellECTB 24
Tema 4.1. OcHOBHOe coiep:KaHue 4 OK 01
Knaccudukanus,
cTpoeHHe u Teoperuyeckoe o0yueHue 2
HOMCHKJIaTypa [TosiBneHue 1 pa3BUTHE OPraHUYECKON XMMHHM Kak Hayku. [Ipenmer opranndeckoii xumun. Mecto u
OpraHUHCCKUX 3HAYEHUE OPTAaHMYECKONU XUMUM B CHCTEME ECTECTBEHHBIX HAyK.
BCHICCTB XHWMHYECKOE CTPOCHHE KaK TOPSJIOK COSAMHEHHS aTOMOB B MOJICKYJIE COTJIACHO WX BaJCHTHOCTH.
OcCHOBHBIE TIOJIOKEHUS TEOPUU XHMHUYECKOTO CTPOCHMsI opraHuyeckux coeauHenuid A.M. bytneposa.
YrnepoaHblid CKeNeT OpPraHu4ecKo MOJEKYJbl. 3aBHCHMOCTh CBOMCTB BEIIECTB OT XHUMHUYECKOTO
CTpoeHus MOJieKyJ1. U3omepus u u3oMepsl. 2
[lonstne o QyukuuoHanbHoOM rpynmne. Panukan. IlpuHuunel KiaccUPUKAMU  OpPraHUYECKUX
COeNUHEHHN. MexIyHapoaHass HOMEHKJIATypa ¢ TPUHIMIBI  HOMEHKIATYpbl  OPTaHUYECKHUX
coequHeHuil. [loHsTHE 00 a30TCOIEpKalMX COEIUHEHHSIX, OMOJOTHYECKH AaKTHBHBIX BEIIECTBAX
(yrneBomax, Xupax, Oelkax M Jp.), BBICOKOMOJEKYJSPHBIX COEIUHEHHUSX (MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO)
I[IpakTHyeckne 3aHATHSA 2
Homenkiatypa opraHuyeckux COEIMHEHHH OTAENBbHBIX KJIACCOB (HACHIIICHHBIC, HEHACHIIICHHBIE W
apoMaTHYeCKHUEe YTJIEBOJOPO/bI, CIUPTHI, (DEHOIBI, albJIeru/Ibl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocraBneHre TMOJTHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJ OPTaHWYECKUX BEIIECTB OTICITHHBIX )
KJIAaCCOB, HUCIONb3ysl WX HA3BaHUS IO CUCTEMATUYECKOM W TPUBUAIBLHON HOMEHKJAType (ITHIIEH,
aneTuieH, THuIepuH, (eHon, (GopmanbAeTul, YKCyCHas KHCJIOTa, TIWIHH). PacdeTsl mpocrenmein
(hOopMyIIBI OPraHUYECKOM MOJIEKYJIbI, UICXO/SI U3 3JIEMEHTHOTO cocTaBa (B %)
Tema 4.2. OcHoBHOE coaep:xaHue 12 OK 01
CaoiicTBa OK 02
Teopernueckoe o0yueHue 6
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OpraHUYECKHUX
COCTUHEHUN

OU3NKO-XUMUYECKUE CBOWCTBA OPraHUYECKUX COCIMHEHUN OTHENbHBIX KJaccoB (0COOEHHOCTH
KJaccu()UKAMU 1 HOMEHKJIATYyphl BHYTPH KJIacca; TOMOJOTHUYECKUH psil v o0mas popmyria; H30Mepus;
(bu3nyueckre CBOMCTBA; XUMUYECKHE CBOMCTBA; CLIOCOOBI OTyUYeHUs):

— HIpeJeNbHble YIIEBOAOPOAbl (aJdKaHbl M LUKJIOANKaHbl). ['OpeHne MeTaHa Kak OJUH M3 OCHOBHBIX
MCTOYHMKOB TEIIa B IPOMBIIIICHHOCTH U ObITy. CBOWCTBA MPUPOIHBIX YIIIEBOJAOPOIOB, HAXOXKICHUE B
IIPUPOJIE U IPUMEHEHHE AJIKAHOB;

— HenpeJenbHble (QJKEHbI, aJKUHbl M QJKaJWEHbl) U apOMaTUYECKUE YIJIEBOJOpOAbl. [opeHue
alleTUJIeHA KaK UICTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHHU AJISl CBAPKU U PE3KU METaJIOB

— KHUCIIOPOJICOACPKAIINE COSAMHCHUS (CITUPTHI ¥ (DEHOJIBI, KAPOOHOBBIC KUCIOTHI M A(PUPHI, aJIbJICTHIbI
U KETOHBI, >KUPBI, YIJIeBOAbl). [IpakTHdyeckoe NPUMEHEHHE ATHICHIJIMKOJSA, TIHMIEpUHA, (eHoa.
[Ipumenenne Qopmanpaeruaa, ameraibJeTUuaAa, YKCYCHOH KHCIOTBL. MpUla Kak COJU  BBICIIUX
KapOOHOBBIX KHCIIOT. MOIOIIIME CBOKWCTBA MbLja

— a30TcojiepKallie COEQUHEHUs (aMUHBI M AMHHOKHUCIOTHI, Oeliku). BbICOKOMOJEKyIspHbIE
COEUHEHUS (CUHTETUYECKHE U OMOJOTrMYeCKU-aKTUBHBIE). MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO.
[Tonumepusanus dTUIECHA KAK OCHOBHOE HAIIPABJICHUE €TI0 UCII0JIb30BaHUS.

I'eneTndeckas cBsI3b MEXKy KlacCaMu OPraHU4ECKUX COCIMHEHHUN

HpaKTuquKue 3aHATHSA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHANbHAS M MEXIyHapOaHas
HOMEHKJIaTypa, XUMUYECKUE CBOMCTBA, CIIOCOOBI MOMYUYEHMS): NpeeibHble (ATKaHbl U LUKIOATIKaHbI),
HenpeJelbHbIe (aJIKEHbI, aJIKUHBI U aJIKaJIue€Hbl) 1 apOMAaTUYECKUE YTJIEBOJOPO/Ibl, CHUPTHI U (DEHOJIBI,
KapOOHOBbIE ~ KHCIOTBI MU 3(QUpPbI, adbAETHIbl M  KETOHBbl, AaMHHbI M  AMUHOKHCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3aJaHusl Ha COCTaBJICHHE YpPaBHEHUN XMMMUYECKHUX DPEaKIHH C
y4aCTHEM OPTaHUYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOEHUS

CocraBieHue cxeM peakiuii (B TOM 4YHCIE MO TPEAJOKEHHBIM IIeTOYKaM IpeBpalleHuil),
XapaKTEepU3yIOUINX XUMUYECKUE CBOMCTBA OPraHUYECKUX COEIMHEHUH OTAENBHBIX KJIacCOB, CIIOCOOBI
UX IIOJIy4eHUS W Ha3BaHUE OPraHUYECKUX COEAUHEHUN I10 TPUBHAIBHOW WM MEXKIyHApOIHOU
CUCTEMATUYECKON HOMEHKJIATYpE.
PemreHne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA CBOMCTBA OPraHUYECKHUX
COEIMHEHMI OTIENBbHBIX KJIACCOB

OK 04
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JlabGoparopHasi padora

JlaGopaTopHas pabota “IIpeBparieHus OpraHnYeCKUX BEIISCTB IIPH HAarpeBaHUH .
ITonyuyenue sTuneHa U U3y4eHHUE €ro CBOMCTB. MoAeInpoBaHnue MOJIEKYI U XUMAYECKUX MPEBPALLECHUN
Ha [IpUMEpE 3TaHA, STUJICHA, AlleTUIICHA U Jp.

Tema 4.3. OcHoBHOe cogepkaHue OK 01
WNnentudukanus OK 02
OpraHMYEeCKHX Teoperuueckoe o0yueHue OK 04
BEIIECTB, UX
3HAYCHHE U buooprannueckue coenuuenusi. llpumenenue u Ouonoruueckas poib yriaeBonoB. OxucieHue
NpUMEHEHHE B VIJICBOJIOB — HCTOYHHUK OJHEPrUM KUBBIX OpraHu3MoB. OO0nacTh NpPUMEHEHUS aMHUHOKHUCIIOT.
GLITOBOI 1 [IpeBpamenuss OenkoB muiqu B opranusme. buonornueckue ¢yHkiuu OenkoB. buonoruueckue
NPOM3BOJICTBEHHOI GyHKIMH )XUPOB. PoJib OpraHnyecKkoi XMMUU B PEIICHUH MPOOJIeM MUILIEBON O€30MaCHOCTH
esTEeIbHOCTU . .
A Ponp opranmyeckoil XMMHHM B pEHICHUU NPOOJIEM SHEPreTHYECKON O€30MacHOCTH, B PA3BUTHH
JeJI0BEeKa
MEUIIMHBI, CO3/IaHUH HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHHKOB SHEPIUH (JIbTEPHATHBHBIC HCTOYHUKHU
sHeprun). OnacHOCTh BO3/ICUCTBHS Ha )KMBBIE OPTaHU3Mbl OPTAHHMYECKUX BEIIECTB OTJEIBHBIX KJIACCOB
(YyrneBomoposl, CHUPTHI, (DEHOJNBI, XJIOPOPTaHWYECKUE MPOHU3BOAHBIE, AlbACTHABI U [p.), CMBICI
MoKa3aTelisi MPeeTbHO TOMYCTUMON KOHIICHTpAIlUU
JlaGopaTopHbIe 3aHATHSA
JlaboparopHas padota: “UneHTrduKaIys OpraHU4eCKuX COeAMHEHUN OTENbHBIX KIIACCOB”
Nnentudukanus opraHUI4eCKUX COCTUHEHHUI OTAETBHBIX KJIACCOB (HA MpUMEpE albJerHI0B, Kpaxmaa,
YKCYCHOM KHCIOTHI, O€IKOB W T.M.) C HCIOJIb30BaHHEM UX (U3UKO-XMMHUYECKUX CBOICTB U
XapaKTEePHBIX KauyeCTBEHHBIX peakiuil. JleHatypamus Oenka mnpu HarpeBaHud. l[BeTHble peakuuu
0enkoB.BO3HUKHOBEHHE aHATUTHYECKOTO CHUTHANIA C TOYKH 3pPEHUS XUMHUYECKHX TPOIECCOB TpHU
MPOTEKAaHNWU Ka4€CTBEHHOM PEaKIINH, ITO3BOJISIIOIICH MACHTH(UIIMPOBATH NIPEITIOKEHHBIC OPTaHUYECKHE
BEIECTBA
Kontpoannas CTpyKTypa U CBOMCTBA OPraHUUYECKUX BEIECTB
padora 3 PYKTYP P
Pa3pea 5. KuneTnyeckue v TepMOJAMHAMMYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSA XUMHYECKHUX pPeaKkiuii
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CxopocTh OcHOBHOe coiep:KaHue OK 01
XUMHYECKUX OK 02
peaKkui.
XHUMHIUECKOe TeopeTnyeckoe o0yueHue
paBHOBecHe )

CKOpoCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3jMyYHbIX (DAKTOPOB: MPUPOIBI PEATHPYIOIINX BEIIECTB,

KOHLEHTpaLUU pearupyomumx BEIIECTB, TEeMIIEPATypPbI u IO/ peaKuOHHON

nmoBepxHOCTU. TemnoBbied(h(PEKTHl XUMHUECKUX peaKluid. IK30-U YIHAOTCPMUUICCKUE, PEAKITUH.

OOpatumocTh peakuuil. XUMHYECKOE DPABHOBECHE M €ro CMEIICHHWE IOJ ACHCTBHEM pPa3IMYHbIX

($hakTOpoB (KOHIIEHTPAIHS PEAareHTOB MM MPOYKTOB PEAKINH, JaBIICHUE, TEMIIEPATypa) IS CO3TaHUS

ONTUMAJILHBIX YCIOBUN MPOTEKaHUs XUMHUECKUX mporeccoB. [Ipunnun Jlelllarenne

IIpakTnyeckue 3aHATHSA OK 01

OK 02

Pemenne mpakTUKO-OPUCHTHPOBAHHBIX 3a/JlaHUK Ha aHaiuu3 (aKTOPOB, BIMSIONIMX Ha H3MCHCHHE

CKOPOCTH XMMHUYECKON PEaKiuu, B T.U. C MO3UIIMIA IKOJIOTUYECKH 1I€TIECO00PA3HOTO MOBEJACHUS B OBITY

Y TPYAOBOH JIEATEIHHOCTH B IEIISIX COXPAHEHUSI CBOETO 3JI0POBhS U OKPYKAIOIICH MPUPOIHON CPEIbL.

Pemenne mnpakTUKO-OPHEHTUPOBAHHBIX 3aJaHUNl Ha mnpuMmeHeHue npuHiuna Jle-lllatense pns

HaXOXJICHUS HAIpPABICHUS CMEIICHUS PABHOBECHS XUMHUYECKOW peakluh W aHaau3 (aKkTOpOB,

BIUSIIOLIUX HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHS
Paznea 6. PactBopsI
Tema 6.1. OcHoBHOe coJiep:kaHue OK 01
[Tonsarue o OK 02
pacTBopax Teopernueckoe odyueHue OK 07

PactBopenne kak ¢usnko-xumuueckuid mporecc. PactBopsl. CrocoObl MPUTOTOBIEHUS PACTBOPOB.
PactBopuMocTe. MaccoBas 1onsi  pacTBOpeHHOro BemiecTBa. CMBICT MOKaszaTelns MpPenesbHO
JOMYCTUMON KOHIICHTPAIIUH U €T0 UCIIOIB30BaHUE B OLIEHKE YKOJOTHYECKON O€30MacHOCTH.

[IpaBmia sKONOrMYECKU 11€71€co00pa3HOro MOBEAEHUS B OBITY U TPYIOBOM AESITENBHOCTH B LIEJSAX
COXpaHEHHUsI CBOETO 3[I0POBbSI M OKPY’KAIOIIEH MPUPOJHON CpEbl; OMACHOCTh BO3ECUCTBUS HA KUBBIE
OpraHu3MbI OIMPEACIICHHBIX BCUICCTB.

Pemmennie mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJlaHUN HA PACTBOPHI, UCIIOJIb3yeMbIe B OBITOBOM U
MIPOM3BOJICTBEHHOM JESATEIHPHOCTH YEIOBEKa
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Tema 6.2. OCHOBHOE Colep:KaHHe 2 OK 01
Uccnenosanue OK 02
CBOICTB pacTBOPOB .HaﬁopaTOprle 3AaHATUA 2 OK 04

JlaboparopHas padota «lIpuroroBieHue pacTBOPOBY.

[IpuroTtoBneHue pacTBOpPOB 3alaHHOM (MaccoBoi, %) KOHLEHTpalMH (C IPAKTUKO-OPUEHTUPOBAHHBIMU )

BOIIPOCaMM) U OTIpezieSieHUe Cpeibl BOJAHBIX PACTBOPOB.

Pemenue 3a1a4 Ha NPUTOTOBIIEHHE PACTBOPOB
IIpo¢deccnonaibHO-OPHMEHTHPOBAHHOE COJEePKaHUE (COAepKAHHE TPUKJIIATHOTO MOIYJIs1)
Pa3zpen 7. Xumus B ObITY M IPOM3BOJACTBEHHOM 1eITEJILHOCTH YeJI0BeKa 6 OK 01

OK 02

Xumus B ObITY U [OcHOBHOE cofiepKaHue 6 OK 04
MIPOU3BOACTBEHHOMN OK 07
JIeATETbHOCTH I[MpakTnyeckune 3aHATHS 2
YyeJoBeKa

[IpaBuna moucka W aHamM3a XUMHUYECKOW HWHGOPMAIMU M3 PA3JIUYHBIX HCTOYHUKOB (HaydHas W

yueOHO-HayuyHas JHTepaTypa, cpeactBa MaccoBoil uHpopmanuu, cethb MuaTepHeTr)HoBeiime 5

JOCTIDKCHHUSI XUMHUYECKOW HAayKH W XUMHUYECKOM TexHoyioruu. Ponb xumuum B oOecrieueHuun

HKOJIOTMYECKOH, SHEPreTHYECKON U MUILEBOI 0€30MaCHOCTH, Pa3BUTUH MEAUIIMHEI.

IIpakTH4eckne 3aHATHA

[Touck m aHanM3 KEMCOB O MPUMEHEHUM XWMHMUYECKHX BEIIECTB M TEXHOJOTHUW C y4uyeToM Oymyiien

npodeccHoHaBbHOM ~ JEATEeIbHOCTH MO  TeMaM:  Ba)KHEWIME  CTPOUTENIbHbIE  MaTepHallbl,

KOHCTPYKIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KepaMHKa, MaTepuandbl JId DSJIEKTPOHUKH, 4

HaHOMaTepuaybl, TEKCTUJIbHbIE BOJOKHA, WCTOYHUKUA DJHEPrUU, OPraHMYECKUE U MHUHEpalbHbIE

yaoOpeHus, TeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMUS.

3amura: [IpencraBienue pe3yabTaTOB PEIICHUS KecOB B (hopMe MUHU-IO0KII/1a C TIpe3eHTaluel

IIpomeskyTOUHAs aTTecTALMS 1O AMCHUIJIMHE (3a4eT) 2

Bcero 72
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3. YCJIOBHUSI PEAJIM3ALIMY IPOTPAMMBI OBILIEOBPA3OBATEJILHOI
JUCLMUIINHBI

3.1. lns peanuzanuy NporpamMmbl y4eOHOW AUCHUIUIMHBI IPEAYCMOTPEH YueOHbIN KaOHHET.

O6opynoBanue yueOHOTo KabuHeTa!

- IOCAI0OYHBIC MECTA 110 KOJIUYECTBY O0YYAIOIINXCS;
- pabouee MeCTO MPEeroIaBaTes;

-JI0CKa, MEJT;

- MaTepHalbl sl MPOBEICHUS J1a00paTOPHBIX PadoT.

3.2. UndopmannonHoe odecnevyenne peaau3amun NporpamMmmbl
3.2.1. OcHoBHas JUTEpPaTypAa:

1. Pagenxuit A.M. Xumus: 6a30BbIii YPOBEHb: TPEHUPOBOYHBIE U MPOBEPOUHBIE PAOOTHI
/ A.M. Panmenkmii. — M.: M3ngarenscTBO «lIpocBemenne», 2024. — 223 c.

2. Pymsutuc T'.E. Xumusa: 6a3oBwiii ypoBeHb : yuebnuk / I'. E.Pymwutuc, O.I.
®enpaman — M.: U3narensctBo «lIpocBemenuey, 2024, —223 c.

3.2.2. lonoJHUTEJbHAA JIUTEPATYpPa

1. BmmBkoB A.A. Opranuueckas XumHs. 3aJaud M yHOpPaXHEHUS [DIEKTPOHHBIN
pecypc]: yuebHOoe mocobue s cpenHero npodeccruoHanbHoro odpasoanus / A.A. BIIMBKOB,
A.B. TlecroB; nox HayuHoil pepakmueit B.S. CocnoBckux. — M.: U3natensctBo FOpaiit, 2020. —
344c. — Pexxum poctyna: https://urait.ru/bcode/453427

2. KimoeB M.B. Oprannyeckas xumus [DIeKTpOHHBIM pecypc]: ydueOHOoe mocodue s
cpenHero mpodeccuonanpHoro obpazoanus / M.IO. KmwoeB, M.I'. AGaymmaeB. — M.:
MznarensctBo KOpaiit, 2021. — 231 c. — Pexxum nocryma: https://urait.ru/bcode/488190

3. Kynpsamesa H.C. ®wusnueckas M KOJUIOMIHAs XuUMHUS [DIEKTPOHHBIM pecypc]:
y4eOHUK U MPAKTUKYM I cpeHero npodeccuonanbHoro oopaszosanus / H.C. Kyapsmesa, JL.I'.
bonmapesa. — M.: MWzpmarensctBo IOpaitr, 2021. — 379 c¢. — Pexum pocryna:
https://urait.ru/bcode/469464

4. Xaxanuna T.W. Opranuueckas XuMus [ DJIEKTPOHHBIN pecypc]|: yueOHoe mocodue s
CIIO / T.M. Xaxanuna, H.I'. OcunenkoBa. — M.: U3natensctBo KOpaiit, 2021. — 396 c. — Pexum
nocryma: https://urait.ru/bcode/449689

19


https://urait.ru/bcode/453427
https://urait.ru/bcode/488190
https://urait.ru/bcode/469464
https://urait.ru/bcode/449689

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS OBIIEOBPA3OBATEJIBHOI
TACIATLITAHBI

KOHTpOJ'IB N OLCHKAa pE3yJIbTaTOB O6y‘leHI/I${ OCYHIECTBIIACTCA MPEIIoaAaBaTeJIEM B IIPOLIECCE

NPOBEICHUS NMPAKTUUYECKUX 3aHATUN U J1aOOPaTOPHBIX pabOT, TECTHPOBAHUS, a TAK)KE BBITOIHEHHS

00yYaromuMuUCs WHIMBHIYaJbHBIX 3aJaHUN, IMPOEKTOB, HCCIENOBaHMNA. Pe3ynbpTartel 00yueHHS

OMpCACIIAOT, YTO 06yan0mHec;1 AOJDKHBI 3HATh, IMOHUMATh U ACMOHCTPUPOBATH IO 3aBCPLICHUU

HU3YUYCHUSA JUCHUIIIINHBI.

Jis popmupoBaHUs, KOHTPOJIS U OLIEHKH PE3yJIbTaTOB OCBOCHUS Y4YEOHOM IHCIUIUIMHBI
UCIIONIb3YETCSl CHCTEMa OIICHOYHBIX MEpPONPUATUH, MPEICTAaBISIONIas COOONH KOMIUIEKC Y4YeOHBIX
MEpPOMPUITHIA, COTIACOBAHHBIX C pe3yJbTaTaMu 00y4deHus u chopmyaupoBaHHBIX ¢ yyeTtom OPI'OC
COO (mpeametnsbie pe3yabtathl o auctuiiuae) u GI'OC CIIO.

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yabtar 00yueHust Tumst Oueﬂoqﬂf -
MeponpusiTHii
I | OcHoBHOE copep:xaHue
1 Pa3neu 1. OcHOBBI Popmyauposars
0a3oBble MOHATHS U
CTPOEHHUS BellecTBA
3aKOHbI XMMHUH
1.1 |[OK 01 CrpoeHune aToMOB Cocrasnars xummnueckue |1. Tect «CtpoeHune atomoB
XUMUYECKHUX AJIEMEHTOB |(POPMYJIbI COEIMHEHUI B |XUMHUUYECKHUX JIEMEHTOB U
Y TIPUPOJIa XUMHUECKOU |COOTBETCTBUU CO MPUPOJIa XUMHUYECKOM CBSIZH.
CBSI3U CTENIEHBIO OKHUCIICHUS 2. 3amaun Ha COCTaBIICHUE
XUMUYECKUX DJIEMEHTOB, |XUMHUYECKHUX (HOopMyIl
WCXO0/1S U3 BaJIEHTHOCTH U |IBYXaTOMHBIX COE€MHEHUN
ANEKTPOOTPHUIATETLHOCTH |(OKCHUIOB, CYIb(HUI0B, TUAPUIOB
U T.11.).
3. 3agaHus Ha UCIIOJIB30BAHUE
XUMHUYECKON CUMBOJIMKHU U
Ha3BaHUW COCMHEHUH 1O
HOMEHKJIATyPe MEXKTyHapOIHOTO
COI03a TEOPETUYECKOUN 1
MIPUKIIATHON XUMHUH U
TPUBUAIIbHBIX HA3BaHUU IS
COCTaBJICHUS] XUMUYECKUX
(hopMyI1 TBYXaTOMHBIX
COeIMHEHUH (OKCHUJIOB,
CyJb(UI0B, THAPUIOB U T.I.) U
JIPYTUX HEOPTAaHUIECKUX
COEIMHEHMI OTAENBHBIX KJIacCOB
1.2 |OK 01 [lepuoauueckuii 3akoH U | XapakTepu3oBaTh 1. Tect «Mertammuieckue /
OK 02 tabmuma J[.U. XHMHYECKHE DJIEMEHTHI B |HEMeTaJlJIMYeCKHUE CBOMCTBA,
Menneneena COOTBETCTBHUH C UX ANEKTPOOTPHUIATENLHOCTD U
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OK/IIK

Monyas/Pa3nen/Tema

PesynbTaT 00yuenus

Tunsl oeHOYHBIX
MepOonpUATHH

I0JIO)KEHUEM B
IIEPUONYECKON CUCTEME
XMUMHUYECKHX 3JIEMEHTOB
.. MenneneeBa

CPOJICTBO K 3JIEKTPOHY
XUMHYECKUX JIEMEHTOB B
COOTBETCTBUE C UX AJICKTPOHHBIM
CTPOCHUEM M MOJIOKEHUEM B
MEPUOJUYECKON CUCTEME
XUMHUYECKHX djiemeHToB J[. 1.
MeHnieneeBay.

2. IlpakTyeckue 3alanusi Ha
YCTaHOBJICHUE CBSI3U MEX]TY
CTPOCHHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB ¥ IEPUOAUYECKUM
M3MECHEHHEM CBOMCTB
XHUMHUYECKHUX DJIEMEHTOB U UX
COCIMHEHHI B COOTBETCTBHUH C
nonoxenueM llepuonnueckoit
CHUCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIC
TEOPETUUECKHE 3a]aHusI Ha
XapaKTEPHU3ALUI0 XUMUUECKUX
3JIEMEHTOB: «MeTtamndeckue /
HEMETaJNIMYECKHE CBOMCTBA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHYECKHUX JJIEMEHTOB B
COOTBETCTBHUE C MX AJIEKTPOHHBIM
CTPOCHUEM H TOJI0KEHHUEM B
IIEPUOINYECKON CHCTEME
XUMHYECKUX AJIEMEHTOB

J.1. MenaeneeBay

Pa3nea 2. Xumunueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHUMHYECKHX peaKIui

KonTtpoasnas padora
«CTpoeHue BemecTsa u
XHMHYECKHe PeaKkIum»

2.1

OK 01
OK 04

Turbl XUMHYECKUX
peakuui

CocCTaBJIsITh peakiuu
COCIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMelIeHHS,
OKHCIIUTENBHO-
BOCCTAHOBUTCIBbHBIC
peakuu

1. 3agaun Ha cocTaBieHUE
YPaBHEHUH PEAKIUM:

— COCIMHEHM S, 3aMELIEHUS,
pasnoxeHusi, 0OMeHa,

— OKUCITUTEHHO-
BOCCTAHOBUTEIBHBIX PEAKIIHH C
WCIIOIB30BaHUEM METO/a
ANEKTPOHHOTO OayiaHca.

2. 3ajauy Ha pacyeT Macchl
BeIIeCTBa WK 00BhEMA

ra3oB 10 U3BECTHOMY KOJIHUYECTBY

21




Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pesyabrat 00yueHust .
MeponpusATHI
BELIECTBA, MAacce WIH 00BEMY
OJIHOTO U3 YYacTBYIOILIUX B
pEaKIMU BEIIEeCTB; pacuéThl
Macchl (00bEMa, KOJIMYECTBA
BEILIECTBA) IPOAYKTOB PEAKIINY,
€CIIU OZIHO U3 BEILLIECTB UMEET
IPUMECH
2.2 DIIEKTPOIUTUYECKAS CocTaBisiTh ypaBHEHUS 1. 3aganus HA COCTaBJICHUE
JUCCOLMAIMS M MOHHBIM |XMMHYECKUX PEAKIINU MOJIEKYJISIPHBIX ¥ HOHHBIX
oOMeH HMOHHOI'0 0OMEHa C peakuuii ¢ yyacTueM KHUCJIOT,
y4acTUEM OCHOBAaHHU U COJIEH,
HEOPraHUYECKUX BEIECTB |yCTAaHOBJIEHUE U3MEHEHUS
KUCJIOTHOCTH CPEbl
2. JJaboparopnas padota "Turibt
XUMHYECKUX peakiui'

3 Pa3nea 3. Ctpoenune u |HcciaenoBars crpoenne u|Konrponbnas padora
CBOIICTBA CBOIICTBA «CBOHCTBa HEOPraHHYECKUX
HEOPraHH4YeCKUX HEOPraHu4eCKuXx BeIIeCTB)»

BellecTB BellecTB
3.1 |[OK 01 Knaccugukanus, Knaccudunuponatsb 1. Tect «HomeHnknaTypa u
HOMEHKJIATypa U HEOpraHUYecKue Ha3BaHHE HEOPTraHMYECKUX

CTpOCHHE
HEOPTaHNUYCCKUX
BEILIECTB

BEIIECTBA B COOTBETCTBUU
C X CTPOEHUEM

BEILIECTB UCXOJISI U3 UX
XUMUYECKON (hOPMYJITBI UITH
COCTaBJICHHE XUMUYECKOM
(hopMyIIBI ICXOMS U3 Ha3BaHUS
BEIECTBA 10 MEXIYHAPOIHON
WU TPUBUAIBHOU
HOMEHKJIaType».

2. 3a1aun Ha pacyeT MacCOBOM
71071 (MacChl) XUMHUYECKOTO
3JIeMeHTa (COeAMHEHUS) B
MOJIEKYJIe (CMecH).

3. I[IpakTrueckue 3aJaHus 1o
KJaccupuKaluy, HOMEHKIIATYpe U
XUMHYECKUM (popmymam
HEOPraHUYECKHUX BEILECTB
Pa3IUYHBIX KJIACCOB.

4. IIpakTyeckue 3a1aHus Ha
OnpeAeIeHue XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BHJIa XUMUYECKOMN
CBSI3U U TUIA KPUCTAINIMYECKON
peueTku
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pesyabrat 00yueHust .
MeponpusiTHii
3.2 |OK 01 DU3UKO-XUMUYECKUE YcranaBnuBaTh 1. Tect «OcobenHocTr
OK 02 CBOIiCTBa 3aBUCHUMOCTh (DU3HKO- XHUMHYECKHUX CBOMCTB OKCHOB,
HEOPraHUYECKUX XUMHYECKHX CBOMCTB KHCJIOT, OCHOBaHU, aM(POTEpHBIX
BEIICCTB HEOPraHUYECKUX BEIIECTB [TUIPOKCUJIOB U COJICH».
OT CTPOEHUS aTOMOB U 2. 3aiaHus Ha COCTaBJICHUE
MOJIEKYJ, @ TAKXKe TUIa  |ypaBHEHUN XUMHUYECKUX peaKIuil
KpUCTAJLIINYECKON C Y4aCTHEM MPOCTHIX U CIOKHBIX
pemeTKH HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
aM(}OTEpHBIX JIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUU 1 aM(OTEPHBIX
TUAPOKCHIOB, HEOPTAaHUYECKIX
colieil, XapaKTepU3YIOIUX UX
CBOICTBA U CIIOCOOBI OTYUYEHUSI.
3. I[IpakTHKO-OpHUEHTHPOBAHHbIE
TEOPETUUECKUE 3a/laHus Ha
CBOMCTBA U IIOJIyYEHUE
HEOPraHUYECKUX BEILECTB
3.3 |[OK 01 Unentuduxanus Uccnenosath 1. [IpakTHKO-OpHUEHTHPOBAHHbIE
OK 02 HEOPTaHUYECKUX KayeCTBEHHBIC PEaKLMU  (3a/1aHUs 110 COCTABICHHIO
OK 04 BELIECTB HEOPTaHMYECKUX BEIIECTB |XUMUYECKUX PEaKIUi C ydacTHeM
HEOPraHUYECKUX BEILECTB,
UCTIONB3YEMBIX JIJISI KX
UACHTU(DUKAITIH.
2.JIaboparopnas pabdora:
“Unentuduxanus
HEOPTraHUYECKUX BEIIEeCTB”’
4 Pasnen 4. Ctpoenne u |UcciaenoBarb crpoenue u|KonrpoJsabHas padora
cBoOiicTBa cBoiicTBa oprannveckux («CTpoeHue u cBoiicTBa
OpPraHu4ecKux BellecTB OpPraHu4yecKHX BellecTB)
BeleCTB
4.1 |OK 01 Knaccugukanus, Knaccudunuposatsb 1. 3anaHus Ha cocTaBIEHUE
CTpOEHHE U OpraHMYECKHE BEIIECTBA B [HA3BaHUW OPraHUYECKUX
HOMEHKJIATypa COOTBETCTBHUH C UX COETUHEHUH 10 TPUBUATHLHOU WIIH

OpTraHU4YCCKUX BCIICCTB

CTPOCHHEM

MEXKIYHAPOIHOM
CHUCTEMATUYECKON HOMEHKJIIATYpE.
2. 3agaHusa Ha COCTaBJIEHUE
TTOJTHBIX ¥ COKPAIIICHHBIX
CTPYKTYPHBIX (hopmyt
OpPTraHUYECKUX BEIIECTB
OTJEIBHBIX KJIACCOB.

3. 3aauM Ha onpeaeneHue
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OK/IIK

Monyas/Pa3nen/Tema

PesynbTaT 00yuenus

Tunsl oeHOYHBIX
MepOonpUATHH

npocTentien GopmMyIisl
OpPTraHUYeCKOi MOJICKYJIbI, UCXOIs
U3 DJIEMEHTHOTO cocTana (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHUYECKUX
COCIMHEHU N

VcranaBiuBarth
3aBUCUMOCTD (PU3HUKO-
XUMHYECKHX CBOMCTB
OPraHMYE€CKHUX BEIIECTB OT
CTPOEHHUSI MOJIEKYJI

1. 3ajaHus Ha cocTaBJIEHUE
YPaBHCHUN XMMHUUYECKUX PEAKIIUU
C Y4aCTHEM OPTraHUYECKUX
BEILECTB HA OCHOBAaHUU UX
COCTaBa U CTPOEHHUS.

2. 3ajaHus Ha COCTaBJICHUE
YPaBHEHUN XUMHUYECKHX PEAKIINH,
WUTIOCTPUPYIONUX XUMUYECKHE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUs JaHHBIX PEAKIIUN U
T€HETUYECKOMN CBSI3H
OpPraHUYECKUX BELIECTB Pa3HbIX
KJIACCOB.

3. PacuetHsble 3aa4uu Mo
YPaBHEHUSIM PEAKIIMI C ydacTHEM
OpPTraHUYECKUX BEIIECTB.

4. Jlaboparopnas padoTa
“IIpeBpaleHuss OpraHu4eCcKux
BELIECTB NPU HarpeBaHuu"

4.3

OK 01
OK 02
OK 04

Nnentuduxanus
OpTraHUYECKHUX BEIIECTB,
UX 3HAYECHUE U
MPUMEHEHHE B OBITOBOM
Y TIPOU3BOACTBEHHOM
JIeSITEILHOCTH YeJIOBEKa

Uccnenosath
KAa4CCTBCHHBIC peaKI_[I/II/I
OpraHUYECKUX
COEJMHEHHUH OTHEIBHBIX
KJIaCCOB

1.IIpakTUKO-OpUEHTUPOBAHHBIE
3aJIJaHUA 110 COCTABJICHUIO
XUMUYECKHUX PEAKIUN C yuacTUeM
OpraHUYECKUX BEUIECTB, B T.4.
HCIIONb3YEMBIX JUISl UX
UICHTU(PUKAIUHT B OBITY U
MIPOMBIIIIJICHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxariist opraHn4ecKux
COETMHEHUN OTHEILHBIX KJIACCOB”’

Pazpnen S.
Kunernueckue u
TePpMOAHMHAMHYECKHE
3aKOHOMEPHOCTH
NMPOTEeKAHUA

Xapakrepu3zoBathb
BJIMSIHME PA3JIMYHBIX
(pakTopoB Ha
paBHOBecHE H CKOPOCTh
XHUMHYECKHX peaKui
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Tunsl oleHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pesyabrat 00yueHust .
MeponpusTHI
XHMHUYECKHX peakumnid
5 |OKO0l CKOpOCTh XUMHUUYECKUX |XapaKTepu3oBaTh [IpakTHKO-OpUEHTUPOBAHHbIE
OK 02 peakiuii. XMMUYECKOE |BIUSHUE KOHILICHTPAIMU  |TEOPETUUYECKHUE 3a1aHus HA
paBHOBeCHE pearupymoIrx BeIecTB U |aHaIu3 (PaKkTOPOB, BIUAIOIIUX HA
TEeMIIepaTypbl Ha CKOPOCTb |U3MEHEHHUE CKOPOCTH XUMUUYECKOU
XUMUYECKUX PEAKLUN peakuuu. IIpakTuko-
XapaxkTepu3oBaTh OPUEHTUPOBAHHBIC 3a]JaHUs Ha
BIIUSIHUE U3MEHEHUS npuMeHeHue npuHiuna Jle-
KOHILIeHTpauuu Bewects, |lllarense qyis HaxoxaeHUs
peakLMu Cpeabl U HaIlpaBJICHUs! CMEUICHUS
TEeMIIepaTypbl Ha paBHOBECHS XUMUYECKOU PeaKkLUU
CMeEIlleHNEe XUMUYECKOTO  |¢ aHaiu3 (GaKTOPOB, BIUSIOMIUX
paBHOBECHS Ha CMENICHNUE XUMHYECKOTO
paBHOBECHS

6 HccaenoBath HCTHHHBIE

Paznen 6. PacTBopnl PacTBOPHI € 32ITaHHBIMHA
XapaKTepUCTUKAMM
6.1 |OK 01 [TonsiTue o pactBopax  |Paznnyars UCTUHHBIE 1. 3agaun Ha IPUTOTOBJICHUE
OK 02 pacTBOpPHI pacTBOpPOB.
2. IlpakTHKO-OpUEHTUPOBAHHBIE
pacyeTHbIE 3a/1aHUsI Ha
JUCIIEPCHBIE CUCTEMBI,
UCTIONIb3yeMbIe B OBITOBOM U
MPOU3BOACTBEHHOM ESITEIbHOCTU
YyeJioBeKa
6.2 |[OK 01 HccnenoBanue cBoiictB |MccnenoBars (husnko- JlaGoparopHas paboTa
OK 04 pacTBOpPOB XUMHUYECKHE CBOWCTBA “IIpuroroBieHue pacTBOpoB™
HWCTUHHBIX PacCTBOPOB

II | IIpodeccHoHATBHO-OPHEHTHPOBAHHOE COEePKAHME (COepPKaAHNe MPUKJIATHOTO MOLYJIs1)

7 Paspnen 7. OuenuBath nocjeacTeus (3ammTa Keica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayueit npoecCHOHAJIBLHOM
NPOU3BOJACTBEHHOM NMPOU3BOACTBECHHOM AesITeJIbHOCTH)

JesiITeJIbHOCTH AesITeJIbHOCTH YeJI0BeKa

Ye10BeKa ¢ MO3MIUH
JIKOJIOTHYECKOI
0e3onmacHoCTH

OK 01
OK 02

Xumus B ObITY U
MIPOU3BOACTBEHHOMN

O1eHUBAaTh MMOCHEICTBUSA
OBITOBOM U

Keiic (¢ yuerom Oymymieit
npodeccroHabHOM
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Tunsl oleHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pesyabrat 00yueHust .
MeponpusiTHii
OK 04 JIeATETLHOCTH YeJIOBEKa |IPOU3BOJICTBEHHON JeSATETLHOCTH)
OK 07 NesATEeIbHOCTH YyeloBeka ¢ |Bo3MoKHbIE TEMBI KEHCOB:

HO3UIINN YKOJIOTHYECKON
0e30MacHOCTH

1. Iloremnenue kiumara u
BBICBOOOKIIEHHUE Ia30BBIX
THUAPATOB CO JIHA OKEaHa.

2. byayimiue matepuansl 1Jis aBua-
, MAIIMHO- ¥ IPUOOPOCTPOCHUSI.

3. HoBble maTepuansl 1Jist
COJIHEYHBIX OaTape.

4. JlekapcTBa Ha OCHOBE
PaCTUTENBHBIX MPEIapaToB
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