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1. OBILIIASI XAPAKTEPUCTUKA PABOYEW ITPOIPAMMBI
OBIIEOBPA3OBATEJIBHOM JUCHUIIJIAHBI «XUMMS»

1.1. MecTO0 IUCHUILVIMHBI B CTPYKTYpe OCHOBHOIl TMpPo(ecCHOHATbHOI
00pa3oBaTe/IbHOI MPOrPaMMBbI

OO61eo0pazoBaTenbHas AUCHUIUIMHA « XUMUSD» U3y4daeTcs Ha 0a30BOM ypOBHE B
oO1reo0Opa3oBaTeIbHOM IMKJIE Y4YeOHOro TIUIaHa OCHOBHOM MpodeccuoHaNbHON
o0pa3oBaTeIbHON MPOrpPaMMBbI.

TpynoeMKOCTh TUCUMIUIMHBI « XUMHs» HAa 0a30BOM YPOBHE COCTaBIIsIET 72 4aca,
13 KOTOPHIX 64 yaca — 6a30BbIi MOYJH (6 pa3aenoB) U 8 4acoB — MPUKIIATHON MOy b
(1  pasmen), BKIIOYAKONIUKA  NPAKTUKO-OPUEHTHUPOBAHHOE  COJEpKaHUE IO
CIEIHUAIBHOCTH.

[IpukmagHOW MOAYJb BKIIOYACT OAWH pasaen. Pasmen 7 «Xumus B ObITY H
MIPOU3BOJICTBEHHON JESATEIbHOCTU YEJIOBEKa» PEANN3yeTCs Ha MaTepualie Keicos,
CBSI3aHHBIX C IKOJIOTMYECKOW OE€30MacHOCThIO M OIICHKOM MOCIENCTBUI OBITOBON U
MPOU3BOJICTBEHHON JEATEIBHOCTH, IO OTpaciasM Oyayiieid mnpodeccuoHanbHOMI
JEATEIIbBHOCTH O0y4aroIIuXCsl.

1.2. llesiu ¥ uIaHMpPYeMble Pe3yJabTAaThl 0CBOEHH S JUCIHUILIUHBI

1.2.1. Hean u 3aaa4y JTUCHUTLIMHBI

@opMHUpPOBaHUE y CTYACHTOB MPEACTABICHUS O XHWMHYECKOM COCTaBIISIIOLIEH
€CTECTBEHHO-HAYYHOW KAPTUHBI MUPA KaK OCHOBBI IPUHATHS PELICHHI B )KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIUSX, OTBETCTBEHHOIO TOBEJICHUS B IPUPOIHOM CpeeE.

3ajaum JTUCUUIJINHBI:

1) cdopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHUX
IIPOILIECCOB U SBJIEHUM B OKPYKAIOUIEH CpeAe, LENOCTHOW HAYYHOM KapTHHBI MHDA,
B3aMMOCBSI3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBJISATH (POPMYJIbl HEOPTaHMUYECKUX U OPTraHHUYECKUX
BEII[ECTB, YPABHEHUSI XUMUYECKUX PEAKIIUN, OOBSICHITH UX CMBICI, HHTEPIPETUPOBATh
pPE3YIbTAThl XUMUYECKUX SKCIIEPUMEHTOB,

3) cdopMupoBaTh  HABBIKM  MPOBEACHUS  MPOCTEUIINX  XUMHUYECKHUX
HKCTIIEPUMEHTAIIbHBIX UCCIIEIOBAaHUM C COOII0O/ICHHEM MPaBUII 0€30MacCHOTO 0OpalleHus
C BEIECTBaMU U JJaOOpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HCMOJIb30BaTh MH(OpPMAIMI0 XHMHYECKOTO XapakTepa u3
Pa3JIMYHBIX UICTOYHHUKOB;

5) chopmupoBaTh YMEHUSI POTHO3UPOBATH MOCIEICTBUSI CBOCH JIEATETLHOCTH U
XUMUYECKUX TIPUPOTHBIX, OBITOBBIX M MPON3BOICTBEHHBIX MPOIIECCOB,;

6) copMupoBaTh MOHUMAHHE 3HAYUMOCTH JOCTHXKCHHN XMMUYECKOW HAYKU U
TEXHOJIOTUH JIJIsl Pa3BUTHS COIMAILHON 1 ITPOU3BOJICTBEHHOM cdep.



1.2.2. Ilnanupyembie pe3y/ibTaThbl 0CBOCHHS 0011e00pa30BaTeIbHON JUCHHUILIUHBI B c00TBeTcTBUM ¢ PI'OC CIIO 1 Ha

ocHoe PI'OC COO
Koa u I[Inanupyemble pe3yJbTaThl 0CBOECHHS THCIUILIHHBI
HAUMEHOBaH
ue
cl)opn:;pyeM Oo0mmue JlucuuIInHAPHbIE
KOMIIeTeHIH
i

OK 01. B yacT TPpy10BOr0 BOCIIUTAHMSA: - BJIQJETh CHUCTEMOM XMUMHYECKHX 3HAaHUH, KOTOPAas BKIIOYAET:

Bri6upats - TOTOBHOCTb K TPY/ly, OCO3HAHHE IICHHOCTH | OCHOBOIIOJIATAIONINE TOHATHS (XMMHYECKH JJIEMEHT, aToM,

CIOCOOBI MacTepcTBa, TPYA0I00uE; AJIEKTpOHHAs 000JI0YKa atoma, s-, p-, 0-3JeKTPOHHBIC OpOHUTAIH

pelieHus - TOTOBHOCTh K AaKTHUBHOW JEATEIHHOCTH | aTOMOB, HOH, MOJIEKYJIa, BaICHTHOCTD, AIEKTPOOTPHUIIATEILHOCTD,

3a1aq TEXHOJOTHUECKON u COLIMAJIbHOMN | CTETICHb OKHCIICHUS, XUMUYECKasi CBsI3b, MOJIb, MOJIIpHAsI Macca,

MpO(ECCUOH | HAITPaBJIEHHOCTH, CIIOCOOHOCTB | MOJIIPHBIN 00bEM, YIIEPOAHBINA CKEET, PYHKIMOHAIbHAS TPYIIIA,

abHOMN WHUIIMHPOBATH, TUTAHUPOBATH U | pauKai, u30Mepus, U30Mephl, TOMOJIOTHUECKUIA PSJl, TOMOJIOTH,

JESTENIBHOCT | CAMOCTOSITENIEHO BBITIOJTHSTh TaKylo | YIJI€BOJOPO/IbI, KHUCIOPOJA- W a30TCOJEpKallie COCTUHEHMUS,

u NEATEIIbHOCTD; OMOJIOTUYECKH aKTUBHBIC BElIeCTBA (YIJIEBOJBI, KUPHI, OCIKH),

OpUMEHUTEN |- HWHTEpeC K  pa3iuuHbiM  cdepam | MOHOMEP, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISPHBIE

BHO K npo¢hecCUOHATILHOM e TEIbHOCTH, COCIMHEHMs, KPHUCTAJUIMYECKas pelieTKa, TUIbl XUMHYECKUX

paznuunHbiM | OBiageHue YHUBEPCAJIbHBIMH | pEaKLIUN (OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIE, IK30-U

KOHTEKCTaM | y4eOHBbIMH MO3HABATEJBHBIMH | DHIOTEPMUYECKUE, pEaKkUud HOHHOro oOMeHa), pacTBOp,
AelcCTBUSIMHU: AJIEKTPOJIUTHI, HERJIEKTPOJIUTHI, IIEKTPOJIUTHUECKAs]
a) 0a30BbIe JIOTHYECKHUeE IeiiCTBHS: IUCCOIMAINS,  OKUCIHUTENIh,  BOCCTAHOBUTENb,  CKOPOCTh
- CaMOCTOSITENIBHO ~ (POPMYJIUPOBATh M | XHMUYECKOW pPEaKIMH, XUMHYECKOE paBHOBECHE), TEOpUU U
aKTyaJIn3UpPOBATh npo0ieMy, | 3aKOHBI (TEOpUs XUMHUYECKOTO CTPOSHHUSI OPTaHMYECKUX BEIIECTB

paccMaTpuBaTh €€ BCCCTOPOHHE,
- yCTaHaBJIMBAaTb CymeCTBCHHBIﬁ IIPpHU3HAK
NJIn OCHOBAHU JIIsL CpaBHCHHM,

A.M. bytnepoBa, Teopusi SIECKTPOJUTHYECKON IAUCCOLMALINH,
nepuoanueckun 3akoH .M. MeHnneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK  XUMUU,




KJIacCU(UKAIIUA U 0000IICHHS;

- OTNIPENICIIATH 1IEJIHN IeSITeIbHOCTH, 3a/1aBaTh
MapamMeTphl U KpUTEPUHU UX JOCTHKCHUS,

- BBISIBIISITH 3aKOHOMEPHOCTH u
MIPOTUBOPECUHS B paccMaTprUBaeMbIX
SIBIICHUSIX;

- BHOCUTb KOPPEKTHBBI B JEATEIHLHOCT,
OIICHUBAaTh  COOTBETCTBUE  PE3yJIbTATOB
1EeNAM, OICHMBAaTh PHUCKU IOCIEACTBUM
NeSITeIIbHOCTH;

- pa3BHUBATh KPEATUBHOE MBIIIJICHUE MPU
pelIeHnH KU3HEHHBIX TIPOoOIeM

0) 0a3oBbIe HCCIIeI0BATEIbCKHE
NEeMCTBUA:

- BIAJCTh HaBBIKAMU
HCCJIEIOBATEIILCKOM 51
NESITCIIbHOCTH, HaBBIKAMU
npo0bJieM;

- BBISIBJISITh IPUUMHHO-CJICICTBEHHBIE CBSI3U
U aKTyaJu3upoBaTh 3ajady, BBIJIBUTATH
TUIIOTE3y €€  peIICHUS, HaXOJIUTh
apryMeHThl JUIsl JOKa3aTesIbCTBA CBOUX
YTBEP)KJCHUM, 3aJaBaTh IapamMeTpbl |
KPUTEPUHU PEIICHUS,

- aHAJIM3HUPOBATH TIOJYYEHHBIE B XOJIE
pelieHus 3aJa4u pe3yabTaThl, KPUTUUECKU

y4eOHO-
MIPOEKTHOMN
pa3penieHus

OIICHUBATH 170.4 JIOCTOBEPHOCTB,
MPOTHO3UPOBATh H3MEHEHHE B  HOBBIX
YCIIOBHUSIX;

- YMCTb INCPCHOCUTD 3HaHUA B

(haKkTOJIOTHYECKUE CBEJICHUS O CBOMCTBAX, COCTABE, TOJYYCHUH U
0€30MacCHOM HCIIOJB30BAHUHM BAXKHEUIINX HEOPTAaHWMYECKUX U
OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYCCKON ACATEIHHOCTH
YEJIOBEKA;

- YMETh BBISBIITh XAPAKTEPHBIE MPU3HAKA W B3aUMOCBSA3b
W3YYEHHBIX OHATHHI, IPUMEHSITh COOTBETCTBYIOIINE MOHSITHUS ITPH
ONMCAHUU CTPOCHUS U CBOWCTB HEOPraHUYECKUX U OPTaHUYECKUX
BEILIECTB U UX MTPEBPALICHUI; BBISIBISATH B3aUMOCBSI3b XUMUYECKHUX
3HAHUA €  TOHATUAMU M MOPEACTABICHUSMH  JIPYTHX
€CTECTBEHHOHAYYHBIX IIPEAMETOB;

- YMETh HUCIIOJIb30BaTh HAUMEHOBAHUs XUMUYECKUX COCAMHEHUU
MEKIYHAPOIHOI0 COK3a TEOPETUUECKON U NMPUKIAJHON XUMUU U
TPUBHAIbHBIC HA3BAHUS BAXXHEUIIIUX BEIIECTB (3TUJICH, alleTUIICH,
rUIepuH, ¢eHon, GopManbaerul, YKCyCHas KUCIOTa, TJIUIIMH,
yrapHbli ra3, YTJIEKUCHIbIA Ta3, aMMHAK, TalleHas W3BECTbh,
HeraiieHas HW3BeCTb, NUTbEBAs COJAa W JPYIUX), COCTaBJISAThH
(dbopMyJIbl HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB, YPAaBHECHUS
XUMUYECKUX PEakKluil, OOBSICHATh HX CMBICI; MOJATBEPKIAThH
XapaKTepHbIE XAMHUYECKHUE CBOICTBa BEIIECTB
COOTBETCTBYIOLIMMH 3KCIEPUMEHTAMH M 3alMCSIMH YPABHEHUU
XAMUYECKHUX PEaKIIUM;

- yMEThb  yCTaHAaBIMBaTh  MPUHAJICKHOCTh  HU3YyUYECHHBIX
HEOPraHUYECKUX U OPTraHUYECKUX BELIECTB K OIPEICICHHBIM
KJIACCaM U TPYIIIaM COECAUHEHHM, XapaKTEepU30BaTh UX COCTaB U
BAKHEHUILINE CBOWCTBA; OINPEAENSATh BUAbl XUMHUYECKHUX CBS3EU
(KkOBaJIeHTHAsl, WOHHAs, METaUIMYecKas, BOJOPOJHASI), THIIbI
KPUCTANTMYECKUX  PEIIeTOK  BEHIECTB;  KJIacCU(PHUIIMPOBAThH
XUMHUYECKUE PEAKIINU;

- chopMupoBaTh MPEJACTABICHUS: O XUMUYECKOU COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KApTUHBI MHUpPA, POJIM XMMHUHU B MO3HAHUU




ITO3HABATEIIbHYIO U IPAKTUYCCKYIO0 00JIaCTH
KU3HENEATEIIbHOCTH;

- YMETb MHTETPHPOBATh 3HAHHUS U3 Pa3HBIX
MPEAMETHBIX 00J1acTel;

- BBIABUTaTh HOBBIE UICH, IIpEAJIaraTh
OpPUTHHAJILHBIC TIOJIXOJIbI U PEIICHMS;

- CIIOCOOHOCTDH UX UCIIOJIL30BAaHUS B
03HABATCIILHOM M COLMAIbHOM MPaKTUKE

ABIICHUN TPUPOJbI, B (OPMUPOBAHUU MBIILUICHUS U KYJIbTYpPbI
JTUYHOCTH, €€ (YHKIIMOHATHLHOM TPAMOTHOCTH, HEOOXOIUMOMN ISt
pEIIeHUs] MPAKTUYECKUX 3a7a4 U HKOJIOTUYECKH O0OOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 370POBbIO U IIPUPOJTHOU CpPELE;

- yMETh MPOBOAUTH pacueThl MO XUMHUYECKHM (opmyram u

YPaBHCHUAM XUMHUYCCKHUX peaKuHﬁ C HUCIIOJIb30BAHHUEM
(bI/ISI/I‘IGCKI/IX BCJINYHNH, XapaKTCPUIYIOIUX BCIICCTBA C
KOJIMYECTBEHHOM CTOPOHBI: MACCHI, oO0BbeMa (HOpMaJII)HI)Ie

YCJ]OBI/IH) ra3oB, KOJIMYCCTBa BCIICCTBA, MCITIOJIb30BaATh CHCTCMHBIC
XUMHUYCCKNUC 3HAHUA OIS IIPHUHATHA peHICHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CHTyalUusgaX, CBA3dHHBIX C BCHICCTBAMHU H HX

IPUMEHEHUEM

OK 02. B  o0macTM  UHEHHOCTH  HAYYHOIO | - YMETh IUIAHUPOBATh W BBINOJHATH XUMHUYECKUN JKCIIEPUMEHT
Hcnonb30Batr | MO3HAHMA: (mpeBpamieHusi OpPraHUYECKUX BELIECTB IpPU  HArpeBaHUH,
b - c(hOpMUPOBAHHOCTH  MHUPOBO33PEHUS, | IOJYYEHHE OSTUJIEHA M HU3YYEHHE €ro CBOMCTB, Kaue€CTBEHHbIE
COBPEMEHHBI | COOTBETCTBYIOIIETO COBPEMEHHOMY | p€aKlMM Ha  aJbJAETUIbl, Kpaxmall, YKCYCHYIO KHCIOTY;
€ CpelcTBa YPOBHIO Pa3BUTHsS HAyKW U OOIIECTBEHHOM | IeHaTypalys OEJIKOB MPU HarpeBaHUM, I[BETHBIE PEAaKI[UU OEJIKOB;
MOMCKA, MPaKTUKH, OCHOBAHHOIO HAa JHAJIOre | MPOBOJAUTH PEAKIIMM HOHHOTO 0OMEHa, ONPEAEATh CPEy BOJIHBIX
aHanu3a u KyJbTYp, CHOCOOCTBYIOLIETO OCO3HAHHIO | pACTBOPOB, KAUECTBEHHbIE pEakUWU Ha cyibdaT-, KapOOHAT- U
MHTEpIpETaLl | CBOEr0 MECTa B MOJIUKYJIBTYPHOM MUPE; XJIOPU/I-aHUOHBI, Ha KaTHUOH aMMOHHUS; pelathb
1507 - COBEpIICHCTBOBAHHME  SI3bIKOBOW U | SKCIIEPUMEHTAJIbHBbIE  3aJauu 1o TemMam  "Mertauiel"
uH(pOpMAIUU | YUTATENIbCKOM KyJIbTYphl Kak cpenctBa | "Hemeramnsl") B COOTBETCTBMM C  MpaBWIAMHU  TEXHUKU
" B3aUMOACHCTBUS ~ MEXAy JIOABMH U | 0€30MaCHOCTU MpU OOpaIEHUH C BEIECTBAMHU M J1a0OpaTOPHBIM
uH(pOPMaIMO | TO3HAHUS MHUPA; o0Opy/sOBaHUEM; MPEACTABIATH  PE3YJbTaThl  XUMHUYECKOTO
HHbIE - OCO3HaHHE LHEHHOCTHU HAy4HOM | IKCIIepUMEHTa B (popMme 3amuch ypaBHEHUN COOTBETCTBYIOIIMX
TEXHOJIOTUHM | J€ATEIbHOCTH, TOTOBHOCTH OCYILIECTBIIATDH | peakiuii U (POpMyIUPOBATH BHIBOJBI HA OCHOBE ATUX PE3YJIbTATOB;
LTSI POEKTHYIO u UCCJIEI0BATENBCKYIO | - YMETh aHAIM3UPOBATh XUMUYECKYIO HHPOPMALIKIO, TTOTYyYaEMYIO
BBITIOJIHEHUSI | ACSTEIbHOCTh MHIMBUIyAIbHO U B TPYNIE; | U3 Pa3HBIX MCTOYHUKOB (CPEACTB MAacCOBOM HMH(OpMALUHU, CETh
3a1a4 OBiagenue yHHUBepcajabHbIMHU | IHTEpHET U ApyTHE);

npoeccuoH | y4eOHbIMH MO3HABATEJbHBIMM | - BJIaJ€Th OCHOBHBIMU METOJaMU HAYYHOTO MO3HAHUS BELIECTB U




ATLHOU
JIEATEIILHOCT
U

AEeUCTBUSAMM:

B) padora ¢ nHpopmanueii:

- BJIAJETh  HABBIKAMU  IOJYYEHUS
uHpOpMallMd W3 HUCTOYHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITENIBHO  OCYIIECTBIISITh
MOMCK, aHajiu3, CHUCTEMAaTHU3alUIl0 U
MHTEPIPETALNI0 HH(OPMALIUU PAITUYHBIX
BUJIOB U (hOpM IIpE/ICTABICHMUS;

- CO3/1aBaTh TEKCTHI B pa3InYHbIX (popmaTax
C y4YeToM Ha3HaueHuss HHPOpMalUH U
() (S:10)7 ayJIUTOPUH, BbIOUpast
ONTUMAaJbHYI0 (OpMYy MpENCTaBICHUS U
BHU3YyaJIM3allH;

- OLICHUBATh I0CTOBEPHOCTD, JIETUTUMHOCTh
nH(pOpMauu, ee COOTBETCTBUE MPABOBBIM U
MOPAJIBHO-3TUYECKUM HOPMaM,;

- UCIIOJIb30BaTh cpencTBa
MH()OPMAIIMOHHBIX U KOMMYHHKalIMOHHBIX
TEXHOJIOTM B PpEIIEHUH KOTHUTUBHBIX,
KOMMYHUKATHBHBIX W OPraHU3alMOHHBIX
3ajad  C  coOJrojieHMeM  TpeOOoBaHMIA
SPrOHOMHUKH, TEXHMKH  OE30MaCHOCTH,
TUTUEHBI, pecypcocOepekeHus, IPaBOBbIX U
TUYECKUX HOPM, HOpPM HH(OPMALMOHHON
0e30I1aCHOCTH;

- BJIAJICTh HABBIKAMH PACIIO3HABAHUS U
3aIUThl ”HGOPMALIMK, HHPOPMALTMOHHOM
0€30IacHOCTH JIMYHOCTH,

XUMUYECKUX SIBJICHUN (HAOIIOAEHUE, U3MEPEHHUE, SKCIEPUMEHT,
MOJIETUPOBAHUE);

- yMETh TPOBOJIUTH PACUETHl MO XUMHYECKUM (opmylaM u
YpPaBHEHHUSIM  XHMHUYECKHUX  pEaKIuid C  UCIOJIb30BaHUEM
GU3NYeCKUX ~ BEIWYHMH, XapaKTePU3YIOIMMX  BEIIECTBA  C
KOJIMYECTBEHHON CTOPOHBI: Macchl, 0ObemMa (HOPMAaJIbHbBIC
yCJIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA; UCIIOJIb30BATH CUCTEMHBIE
XUMUYECKUE 3HAHUA MJIA TPUHATUS pEHIeHUH B KOHKPETHBIX
KU3HEHHBIX CHUTYalUsX, CBS3aHHBIX C BEHIECTBAMU M HX
IPUMEHEHUEM

OK 04.
OddexTuBHO

- I'OTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOATCIBHOCTH 1 CaMOOIIPEACIICHUIO,

- YMETh IUIAHUPOBATh U BBINOJHATh XUMHYECKUNA DKCIEPUMEHT
(mpeBpalieHusi OpPraHUMYEeCKUX BEUIECTB TMpPU  HArpeBaHUU,




B3aUMOJCHUCT
BOBaTh 1
paborath B
KOJIJICKTUBE
1 KOMaHJIe

-OBJIaJICHUE HaBbIKAMU y4eOHO-
HCCIIE0BATEIIbCKOM, MMPOEKTHOM u
COILIMAJILHOM JIESITEIbHOCTH;

OBaagenue YHUBEPCAJIbHBIMHA
KOMMYHUKATUBHBIMU J1€iiCTBUSIMM:

0) coBMecTHasI 1eAITeJIbHOCTD.

- IOHUMATh U UCTOJIb30BATh IPEUMYILIECTBA
KOMAaH/JHOW U UHIUBUYaIbHON pabOTHI;

- IIPpUHUMATb OcJIn COBMECTHOM
ACATCIBHOCTH, OpraHu30BLIBATb )51
KOOpANMHHUPOBATH ,ZIGfICTBPIfI I10 cC

JIOCTMDKEHHMIO: COCTAaBJISITh IIJIAH JICHCTBHH,
pacnpeiensaTh pojad € YYETOM MHEHUU
YYaCTHUKOB 00CyX1aTh pe3yJbTaThl
COBMECTHOU pabOThI;

- KOOPAMHUPOBATh U BBIMOJHATH PadOTy B
YCIIOBUSIX PEAbHOTO, BUPTYaJbHOIO U
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

- OCYUIIECTBIISTh MMO3UTHUBHOEC
CTPATETMYECKOE MOBEACHHUE B Pa3JIUYHBIX

CUTyallusX, TMpOSBIATH TBOPYECTBO U
BOOOpaxxeHue, ObITh MHUITUATUBHBIM
OBaanenne YHHBEpPCaJIbHBIMHA

PeryJsiTHBHLIMU J1eliCTBUSIMU:

I') NpUHATHE ce0sl U APYTUX JIIO/Aeii:

- IPUHUMATh MOTHBBI M apTyMEHTBI IPYTHUX
JOed  TpW  aHalM3e  Pe3ysbTaToB
NEATETBHOCTH;

- IpU3HABaTh CBOE IMPaBO W MPABO JIPYTUX
JIFOJIEN Ha OIIMOKMU;

MOJly4eHUEe JTUJIEHA M H3YYCHHE €ro CBOMCTB, Kaue€CTBEHHBIC
peakiuu Ha  aJdbACTH/AbI, Kpaxmal, YKCYCHYIO KHCIOTY;
JeHaTypanus OelIKOB MPU HATPEBAaHUH, IIBETHHIC PEAKIINU OCIIKOB;
MPOBOAMTH PEAKIIMU MOHHOTO OOMEHA, ONPEIEISITh CPEAY BOAHBIX
pacTBOpPOB, KaueCTBEHHBIC peakiuu Ha cynbdar-, kapOoHAT- U

XJIOPU/I-aHUOHBI, Ha KaTHUOH aMMOHUS; pelarhb
AKCIIEpUMEHTAJIbHBIE  3aauyd 1o TeMam "Metauibsl" H
"Hemeramnpl") B COOTBETCTBMM € MpaBWIaMH  TEXHUKHU

0e301macHOCTH IIpu O6paH_[€HI/II/I C BCIICCTBAMH U Ha60paTOpHI>IM
O60py,Z[OBaHI/IeM; MMpcaAcCTaBJIAATh PE3YJIIbTAThI XUMHUYCCKOTI'O
OKCIICPUMCHTA B (1)0pM€ 3aIInucu ypaBHGHI/Iﬁ COOTBCTCTBYIOIIIHUX
peaKuHﬁ )51 (bOpMy.]'II/IpOBaTB BBIBOJbI HAa OCHOBC 3THUX PC3YyJIbTATOB




- pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C
MO3UIMU APYTOTO YEIOBEKA,

OK 07.
CopeiicTBoBa
Th
COXpPaHCHUIO
OKpY>KaroIlle
1 cpepl,
pecypcocoep
SIKCHMUIO,
MIPUMEHSTH
3HaHUA 00
W3MEHCHHUHU
KJIAMarTa,
MIPUHIIMAIIBI
OCepEXKIIMBOT
0
MIPOM3BOJICTB
a,

s pexTUBHO
JICICTBOBATh
B
Ype3BbIYAlH
BIX
CUTYaIIUIX

B o00J1acTH YK0JIOrHY€CKOro0

BOCIIUTAHMSA:
- c(hopMUPOBaHHOCTh  IKOJOTUYECKOMN
KYJbTYpBHI, MOHUMAaHUE BIIUSTHUS

COLMATBHO-D)KOHOMUYECKUX IIPOIIECCOB Ha
COCTOSIHUE TPUPOJHOM U  COILMAJIbHOU
Cpelbl, OCO3HAHUE TJIO0ATBLHOTO XapakTepa
9KOJIOTUYECKUX MPOOIeM;

- IUJAHUPOBAaHHWE MW  OCYIIECTBJIICHHUE
JIEVUCTBUN B OKPY’KAIOIIEH Cpelie Ha OCHOBE
3HAHUSA 1ENEM yCTOMYMBOTO Pa3BUTHSA
YeJIOBEUYECTBA;

AKTUBHOE HEIIPUATHE JIEVCTBUN,
MIPUHOCAIIIMX BPEJ OKPYKAIOIIEH CPEAE;

- YMEHUE MPOTHO3UPOBATH
HeOJIaronpusTHbIC JKOJIOTUYECKUE
MOCTIC/ICTBUSA MpeNPUHUMAEMBIX
JNEUCTBUM, IPEAOTBPALLATh UX;

- pacUIMpEeHHE OmbITa  JESITEIbHOCTH
AKOJIOTUYECKOW HAPABICHHOCTH;

- OBJIa/ICHHE HaBbIKaMU y4yeOHO-
VCCIIEA0BATEIICKOU, TPOEKTHOU U
COIIMAJIbHOM JICSTEIILHOCTH;

- c(opMUPOBATH MPEACTABICHUSA: O XUMUUECKON COCTaBIISIIOIIEH
€CTECTBEHHOHAYYHOM KapTUHBI MUpPA, POJIU XUMHHM B NO3HAHUU
ABJICHUM TpPUPOJbI, B (OPMHUPOBAHUM MBIIUICHUS U KyJIbTYpPbl
JUYHOCTH, €€ (PYHKIMOHAIBHOU I'PaMOTHOCTH, HEOOXOAMMOM IS
pELICHUs] MPAKTUYECKUX 3a7a4 U HKOJIOTMYECKH OOOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3/I0pOBbIO U IIPUPOJIHOI Ccpee;

- yMeThb coOJII0JaTh IpaBuia 3KOJOTUYECKH LIEIeco00pa3HOro
MOBE/ICHUSA B OBITY U TPYIOBOM IEATEIHHOCTH B IEJISIX COXPAHEHHUS
CBOETO 3J0POBbSl U OKPYKAIOWIEW MPUPOAHON CPENBI; YUUTHIBATH
OMACHOCTh BO3/CUCTBHUA Ha XKUBBIE OPTraHU3MBI OIPEACTICHHBIX
BEIIECTB, TIOHUMAsi CMBICII TOKa3aTels MPEAeTbHON JTO0MyCTUMOM
KOHIIEHTPAIIUU




2. CTPYKTYPA U COJAEPXKAHUE OBIIIEOBPA3OBATEJBLHOM

JAUCHUITIJIMHBI «XUMUWUS»

2.1. O0beM TMCHHUILVIMHBI U BUABI Y4eOHO# padoThl

Bua yuyeOHoii padoThI

Oo0BbeM B yacax

O0beM 00pa3oBaTe/IbHON NPOrPaAMMBbI JUCHUIIIMHBI 72
B T.4.

OcHOBHOE coep:KaHue 60
BT. 4..

TEOpEeTHUECKOe 00yUeHUE 30
NPAKTUYECKUE 3aHATUSA 16
nabopaTOpHBIE 3aHATUS 14
IIpodeccuonaibHO-OpHMEHTHPOBAHHOE CO/IEP:KAHNE 12
(conpep:kaHue MPUKJIATHOTO MOTYJIs1)

BT. 4.

TEOpETUUECKOe 00yueHue 8
PAKTUYECKUE 3aHITHUS 4

IIpome:kyTouHas arrecTaums (3a4eT)




2.2. TemaTu4yeCcKMi MJIAH M COAEPKAHUE TN CIIUTIIHHBI

H Dopmupyem
auMEeHOBAHU Conepkanue yueOHOro Mmatepuasa (0OCHOBHOe M IPo¢ecCHOHAIBHO- O6nem Lie
e pa3ieJioB " OPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKUE 3AHATHSA, IPUKJIATHOM
Tem —— 4acoB KOMH(I‘;ITCHIII/I
1 2 3 4
OCHOBHOE Co/Iep:KaAHUEe 64
Paznen 1. OcHOBBI CTPOCHHS BelIeCTBA 6
Tema 1.1. OcHOBHOe coepxkaHne 4 OK 01
Ctpoenue Teopernueckoe o0yueHnmne 2
dTOMOB CoBpemeHHasgs MoJielib CTpoeHuss aroMa. CUMBOJIMYECKUHN SI3bIK XUMHUUA. XUMUYECKUI
XUMUYECKUX  [37IeMEHT. DJNEeKTpOHHas KoHurypauus aroma. Kinaccudukanus XuMUUeCKUX 3JIEMEHTOB
SJICMCHTOB U (s-, p-, d-amemeHnTh). BasleHTHBIC 3JEKTPOHBI. BajJeHTHOCTh. DJICKTpPOHHAs IMPHPOIA 2
[IpApoa XUMUYECKOU CBSI3U. DIEKTPOOTPUIIATEILHOCTh. BUIbI XUMHUUECKOU CBsI3U (KOBaJICHTHAs,
XMMUYECKOW  |MOHHAs, METAIJIMYECKAs, BOJOPOAHAs) U CIIOCOOLI €€ 00pa30BaHMs
CBA3N IIpakTHyeckue 3aHATHS 2
Pemenne 3amanuii Ha UCHOJIB30BAaHUE XUMHUYECKON CUMBOJIMKH U Ha3BaHUM COEIUHECHUN
10 HOMEHKJIATYPE MEXIYHAPOAHOIO0 COK3a TEOPETUYECKOW W MPUKIATHOW XUMHUU U
TPUBUAIBHBIX HA3BaHUM JJII COCTABJICHHUS XUMHUYECKHX (OPMYJ JABYXaTOMHBIX
COCIMHEHUI (OKCHUIOB, CYIb(UIOB, TUAPUAOB U T.I.) U JPYTHX HEOPTaHUYECKUX 2
COEJIMHEHUN OTJICJIbHBIX KJIACCOB.
[IpakTHueckue 3aaHusl HA YCTAHOBJICHUE CBSI3U MEXKY CTPOCHUEM aTOMOB XMMHYECKUX
3JIEMEHTOB M TEPUOJUYECKHMM H3MEHEHHEM CBOMCTB XUMHYECKUX HJIEMEHTOB M HX
COCJIMHEHUHN B COOTBETCTBHHU C MOJIO)KEHUEM [lepnoiniuecKkom CUCTEMBI.
Tema 1.2. OcHOBHOe coepxkaHmne 2 OK 01
[lepunonnuecku | [lpakTuyeckue 3aHITUS 2 OK 02
1 3aKOH U [lepnoanueckas cucrema xuMudeckux siaemeHToB .M. MenneneeBa. @uznueckuit
tabmuua JI.U.  |cmpica ITepuonuueckoro 3akona JI. M. Menjeneesa. 3akOHOMEPHOCTH M3MEHEHUS 5
Menneneesa CBOMCTB XMMHUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB B

COOTBECTCTBUHU C ITOJIOKCHUECM XUMHUUYCCKOI'O 3JICMCHTA B HGpHO}IH‘ICCKOﬁ CHCTCMC.




MupoBo33peHueckoe u HayuyHoe 3HaueHue [lepuonnueckoro 3axkona /.M. Menneneena.
[Tporuno3ssl JI.1. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKHUX JIEMEHTOB.

Pemenne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aIAHUN HA XapaKTEPU3ALIHNIO
XUMHUYECKUX JIEMEHTOB «MeTamnieckue / HeMeTaNIMYeCKUe CBOWCTBA,
3JIEKTPOOTPULIATEIIBHOCTh XUMHUUECKUX 3JIEMEHTOB B COOTBETCTBUU € UX JIEKTPOHHBIM
CTPOEHHUEM U TOJI0KEHUEM B IEPUOAUUYECKON CUCTEME XUMUYECKUX deMeHTOoB J1.1.
MenpaeneeBay

Paznen 2. XuMudeckue peakiuu

10

Tema 2.1.
Tumner
XUMHUYECKHUX
peaxkuui

OcHOBHOE€ COACPKAHUC

Teopernueckoe 00yyeHue

N

Knaccudukanus u TAIBI XUMHUYECKUX PEAKITUN ¢ Y4aCTHEM HEOPTraHMYECKUX BEIIECTB.
CocraBieHue ypaBHEHUN peakiuii COeIMHEHMS, Pa3JI0KEeHUs, 3aMeIIeHUsI, OOMEHa, B T.4.
pEeaKLM TOPEHUSI, OKUCICHUS-BOCCTAHOBJICHUS.

VYpaBHEeHUST OKUCIIEHUSI-BOCCTaHOBIICHUS. CTeneHb oOKUcaeHusa. OKUCIUTENb U
BOCCTaHOBUTEIL. COCTaBIICHUE U YPABHUBAHNE OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peaKIuii MeTOI0M AJIEKTPOHHOTO OanaHca. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKITUU
B IIPUPOJIC, MPOU3BOJICTBEHHBIX MPOIIECCAX U KU3HEICITEIbHOCTH OPTaHU3MOB

IIpakTHUyecKHe 3aHATHS

KonuuectBeHHbIe OTHOIIEHUS B XUMUU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMHH U
pacueTbl MO YpPaBHEHUSM XHUMHYECKUX peakiuid. Moyib Kak eJuHUIA KOJIMYECTBa
BellecTBa. MonsipHasi Macca. 3aKOHbI COXPAaHEHUSI MacChl U SHEPruu. 3aKOH ABOTapo.
Monsipabiii 00beM ra3oB. OTHOCHUTENbHAS TUIOTHOCTH ra3oB. PacueTsl Mo ypaBHEHUSIM
XUMHUYECKUX PEaKIUid C UCIOJIb30BAHUEM MAacChl, 00bemMa (HOpMaJbHbIE YCIIOBHUS) ra30B,
KOJIMYECTBA BEIIECTBA

OK 01

Tema 2.2.
DJIEKTPOJIUTHYE
cKast
JIUCCOITAAIIHS 1
WOHHBIA 0OMEH

OcHOBHOE co/iep:KaHue

Teopernueckoe 00yueHune

Teopus >IEKTPOJMTHYECKON aucconuanuu. HOHBI. DIEKTPOJUTHI, HEJICKTPOIUTHI.
Peaxiuu nonnoro oomena. CoctaBiieHHE peaKkIuii HOHHOTO OOMEHA IMyTEM COCTaBIICHUS
UX MOJHBIX U COKPAIIICHHBIX HOHHBIX YpaBHEHUH. KuCI0THO-OCHOBHBIE peaklvu. 3aaaHust
HA COCTABJICHUE MOHHBIX PEAKIUU

OK 01
OK 04




JlaGopaTopHble 3aHATHS

JlabopaTopHas pabota “THUIBl XUMUYECKUX PEAKITUHN .

Uccnenosanue TUNOB (110 COCTaBY M KOJIUYECTBY UCXOJHBIX U 00pa3yIOUIUXCS BEIIECTB)
Y IPU3HAKOB XMMUYECKHUX peakiuid. [IpoBenenne peakmuii HOHHOTO OOMEHa,
ONpeJIeJICHUE CPEJIbl BOJHBIX PAaCTBOPOB. 3aJaHUs HA COCTABICHUE HOHHBIX pPEeaKIui

KonTposbHas
padora 1

CTpOGHI/Ie BCUICCTBA U XUMHUUYCCKUC PCAKIINU

Pa3nea 3.

CTpOCHI/Ie U CBOJCTBA HEOPTaHNYIECCKUX BECIICCTB

16

Tema 3.1.
Knaccuduxanus
, HOMEHKJIaTypa
U CTPOCHUE
HEOPTaHUYECKU
X BELIECTB

OcHOBHOE COACPKAHUC

Teopernueckoe 00yueHune

[Ipenmer Heoprannyeckou xumun. Knaccudukamms HeopraHndeckux BemecTB. [IpocTeie
U CJIOKHBIC BemecTBa. OCHOBHBIC KJIACCHI CIIOKHBIX BEIIECTB (OKCHIBI, THAPOKCH/IBI,
KHCJIOTHI, COJIN). B3anMOCBs3b HEOpPraHUUECKUX BEIIECTB. ATperaTHbIE COCTOSIHUS
BemecTBa. Kpucrammmyeckue u amopgHbIe BelecTBa. THUITBI KPUCTAINIMYECKUX PEIIETOK
(aToMHas1, MOJIEKYJISIpHAS, HOHHAS, METaJUTMYECKas). 3aBUCUMOCTh (DM3UUECKUX CBOMCTB
BEIIECTBA OT THUIA KPUCTALIMYECKON PEIICTKU. 3aBUCUMOCTh XUMHUYE€CKON aKTUBHOCTH
BEIIECTB OT BH/Ia XUMUYECKOM CBSI3U U TUIA KPUCTALINYECKOU pemeTku. [IpuunHbl
MHOT000pa3usi BEUIECTB

IIpakTHYecKkHe 3aHATHS

HomeHki1aTypa HEOpraHM4eCKHUX BEILECTB: Ha3BaHUE BEILECTBA UCXOS U3 UX
XUMHUYECKON (POPMYJIbI UM COCTaBICHUE XUMHUECKON (pOPMYJIbI HCXOS U3 HA3BAHUS
BemiecTBa 1o MexxayHapoanoi (MIOITAK) unu TpuBHUaibHOM HOMEHKIIATYPE.

Pemienne mpakTUYECKUX 3aJaHUM MO KJIacCHU(PUKALMHM, HOMEHKJIATYpe MU XUMHUYECKUM
(opMysamM HEOPraHMYECKUX BEILIECTB PAa3JIMYHBIX KJIACCOB (YrapHbIi ra3, yrileKUCIbII ra3,
aMMUaK, ramieHasl U3BeCTh, HeraiieHas U3BeCTb, UThEBAs COJa U JIPYTUX): Ha3bIBaTh U
COCTaBJISITH (POPMYJIbI XUMHUYECKUX BEIIECTB, OMPEACNIATh MPUHAJICKHOCTD K KJIACCy.
Hcrounnkn XumMudecko nHpopMaluu (CpecTB MacCoBOM MH(OpMALIUH, CETh
WNurepnet u npyrue). [lorck nadpopmalum no Ha3BaHUSAM, UAEHTU(UKATOPAM,
CTPYKTYPHBIM hopMyiam

OK 01
OK 02

Tema 3.2.

OcHOBHOE co/iep:KaHue




du3nko- Teoperuueckoe o0yueHnme 6
XUMHUYECKHUE Mertasbl. O0mue pu3ndecKkue U XUMHUIEeCKUE CBOMCTBA MeTAJIIIOB. CTIOCOOBI TOTyYCHHS.
CBOMCTBA 3HaueHUE METAUIOB U HEMETAUIOB B MPUPOJAEC U KU3HEACSITEIBHOCTH 4YEJIOBEKAa U 2
HCOPTaHUYCCKH |opraHu3MoB. Koppo3us MeTaioB: BUIbI KOPPO3UH, CHOCOOBI 3alllUThl METAIJIOB OT
X BEIECTB KOppO3UHU
Hemeramnbl. OOmue ¢u3nueckue M XUMUYECKHE CBOWCTBA HEMETAJJIOB. THUIUYHBIC
cBoiictBa HeMmetauioB [V— VII rpynn. Knaccudukanuss 1 HOMEHKIaTypa CO€IUHEHUN 2
HeMeTauioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCHUJIOB, OK 01
T'HIPOKCHJIOB, KUCIIOT, COJIEH U Ip.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB IIPOCTHIX 2 OK 02
BEIIIECTB, BOJOPOIHBIX COCTMHEHM, BBICIIIMX OKCUAOB M THJIPOKCHJIOB
IIpakTHyeckue 3aHATHS 2
CocraBieHue ypaBHEHUN XHMHYECKHX PpEAKUUWA C yYaCTUEM IMPOCTBIX U CIOMKHBIX
HEOPraHUYECKUX BEIIECTB: METAJJIOB U HEMETAJUIOB; OKCUJOB METANIOB, HEMETAJUIOB U
aM(OTEPHBIX DJIEMEHTOB; HEOPTaHWYECKUX KHUCJIOT, OCHOBAaHMM H aM(OTEPHBIX
TUAPOKCUIOB; HEOPTAHUYECKUX COJIEH, XapaKTEPU3YIOIINX UX CBOWCTBA. 2
Pemienne nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUM Ha CBOICTBA, COCTaB,
MOJIyYeHHE U 0€30MaCHOE UCTIONb30BAHNUE BaXKHEHIITUX HEOPTaHUUYECKUX BEIIECTB B OBITY
Y IPAKTUYECKON JIEATeIbHOCTH YeJIOBEKa
Tema 3.3. OcCHOBHOE co/iep:KaHue 2 OK 01
Nnentudukany | JlabopaTopHblie 3aHATHS 2 OK 02
A JlabopatopHas pabora «aenTrdukaims HEOPraHMUECKUX BEIIECTBY. OK 04
HCOPTaHUYCCKH |PerieHre HSKCIEPUMEHTANIBHBIX 3a7ad 10 XUMHUYECKMM CBOMCTBAM METaVIOB U
X BCIICCTB HEMETAJIJIOB, M0 PACTIO3HABAHUIO U MOJIYYEHHUIO COCTMHEHUI METAJJIOB U HEMETAJJIOB. 2
Nnentudukaius HEOPraHMIECKUX BEIIECTB C MCIOJb30BAaHUEM UX (PU3UKO-XUMHUYECKUX
CBOWMCTB, XapaKTEPHBIX Kaue€CTBEHHBIX peakiuil. KauecTBeHHbIE peakiuu Ha Cynbdart-,
KapOOHAT- U XJIOPUA-AaHUOHBI, HA KATHOH aMMOHMSI
KonTpoJubHas .
CBOlCTBa HECOPTaHMYECKUX BEILIECTB 2
pabora 2
Paznen 4. CTtpoeHue ¥ CBOMCTBA OPraHUYeCKHUX BellleCTB 24




Tema 4.1.
Kiaccudukanus
, CTpOCHHUE U
HOMEHKJIaTypa
OpPraHUYECKUX
BCIIIECTB

OcHOBHOE coJiep:KaHue

Teopernueckoe 00yyeHue

[losiBneHue u pa3BUTHE OPraHUYECKOM XUMUM KaK Hayku. [Ipenmer oprannyeckoi
XUMHH. MeCTO U 3HaYEHNE OPTAHNYECKON XUMMUH B CUCTEME €CTECTBEHHBIX HaYK.
XHUMHUYECKOE CTPOCHUE KaK MOPSIOK COEAMHEHHsS aTOMOB B MOJIEKYJIE COTJIACHO HUX
BAJICHTHOCTH. OCHOBHBIEC MOJIOKEHUS TEOPUM XUMHUYECKOTO CTPOEHUS OpPraHWYECKUX
coenuHeHuid A.M. bytiepoBa. YTIepoAaHbIi CKEJIET OPraHUYECKONW MOJICKYJIBI.
3aBUCHUMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOTO CTpOeHus Moyiekyid. M3omepus u
U30MEPHI.

[Tonstue o d¢ynkuuoHanbHOM rpynme. Paaukan. Ilpuniuner  knaccudukammm
OPraHMYECKUX  COECAMHEHMU. MexayHapoaHas  HOMEHKIATypa W OPUHLHUIBI
HOMEHKJIATypbl OpraHudeckux coenHeHui. [lonstue 00 a30TcoAepKAMMX COCTUHEHUSIX,
OMOJOTMYECKH aKTHUBHBIX BemlecTBaxX (yrjiaeBojax, JKupax, Oedkax ©  Jp.),
BBICOKOMOJICKYJISIPHBIX COCTMHEHUAX (MOHOMED, MOJUMED, CTPYKTYPHOE 3BEHO)

IIpakTHYecKkHe 3aHATHS

Homenknatypa opraHu4ecKux COEAMHEHUN OTACNIBbHBIX KJIAcCOB (HACBHILIIEHHBIE,
HEHACHIIICHHbBIE U ApOMATUYECKUE YTIIEBOIOPOIbI, CHUPTHI, (DEHOJIBI, aJTbACTU b, KETOHBI,
KapOOHOBBIE KUCIOTHI M Jp.) CocTaBlieHHWE TOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
dbopMyJl OpraHMYECKHX BEIECTB OTACJIBHBIX KJIACCOB, MCIOJIb3Ysl MX Ha3BaHUS IO
CUCTEMAaTUYECKOM M TPUBHAIBHON HOMEHKIAType (ITHIICH, alleTWICH, TJIUIepUH, (DeHOI,
dbopmanbaerua, yKCycHas KucioTa, TiuiuH). Pacdersl mpocreiimeit  GopmMyrb
OPraHUYeCKON MOJIEKYJIbI, UCXOJIsl U3 DJIEMEHTHOTO cocTana (B %)

OK 01

Tema 4.2.
CBolicTBa
OpPraHUYECKUX
COCJIMHCHMH

OcHOBHOe coepxkaHne

12

Teopernueckoe 00yueHmne

DOU3NKO-XUMHAYECKME CBOMCTBA OPraHUYECKUMX COCIMHEHUW OTIEJIbHBIX KJIACCOB
(ocobeHHOCTH KITacCU(PUKALUKA U HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTMUECKUH psl U
obmast popmyna; uzomepus; GU3NUECKUE CBOMCTBA, XUMUUYECKHE CBOWMCTBA; CIOCOOBI
HOJIY4YEHHS]):

— TpeAebHbIE YIIEBOAOPOAbI (aJTKaHbl U LIUKJIOANKAHbI). ['OpeHne MeTaHa Kak OJIUH U3
OCHOBHBIX HMCTOYHHUKOB Te€IJIa B MPOMBIIUICHHOCTH W ObITy. CBOWCTBAa MPUPOIHBIX

OK 01
OK 02
OK 04




YIJIEBOJIOPOJOB, HAXOXKIACHHUE B PUPOJE U IPUMEHEHUE AJIKAHOB;

— HempeaeabHble (QJIKEHbI, aJKWHBI U aJKaJUEHbl) U apOMAaTUYECKUE YIJIEBOJAOPOIbI.
['openue aneTuneHa Kak UICTOYHHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHHU I CBAPKH U PE3KH
METAJIOB

— KHCIIOPOJCO/EpKAIIME COCAUHEHHUs (CIUPTHI U (PEHOJbI, KapOOHOBBIE KUCIOTHI U
3¢upbl, albJerujbl M KETOHbI, JKUpPBI, yriaeBoAsl). IIpakTHueckoe mnpUMEHEHUE
STWIEHIJIMKOMS, IinlepuHa, ¢enona. [Ipumenenue Qopmanpiaeruja, aneTanbIeruia,
YKCYCHOHM KHUCJIOTBI. Mbljla KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT. Moromue cBOCTBa
MbLIa

— a30TCOJIepIKAIIE COCIUHCHUSA (aMUHBI u AMUHOKMCJIOTHI, OcIKm).
BricokoMoOeKyIsipHbIE COEIWHEHUS (CHHTETUYECKHE M OHOJIOTHYECKH-aKTUBHEIC).
MoHoMmep, MOIUMEp, CTPYKTypHOEe 3BeHO. [lommmepuzanms STHIEHA KakK OCHOBHOE
HampaBJICHUE €ro UCII0JIb30BaHMS.

I'eHeTnyeckas CBs3b MEXAY KJIAaCCAMU OPTaHUYECKUX COCTMHEHUM

IIpakTHYecKkHe 3aHATHS

CBoilicTBa OpraHMYECKMX COEIMHEHUM OTAEIbHBIX KIAcCOB (TpUBHANbHAS MU
MEXJyHapOJHas HOMEHKJIATypa, XHWMHUYECKHE CBOWMCTBA, CHOCOOBI TOJYUYEHUS):
npeaenbHble (alKaHbl U IUKIOATIKAHBI ), HETIPEAeIbHbIC (AJIKEHbI, AIKUHBI U aIKaJAUEHbI) U
apOMaTUYECKHE YIJIEBOAOPOAbl, CIUPTHI U (DEHOJBI, KAPOOHOBBIE KUCIOTHI U 3(UPHI,
anbJETUbl U KETOHbI, AMUHBI M aMHHOKHCIIOTBI, BBICOKOMOJIEKYISPHbIE COECIUHEHUS.
3amaHus HAa COCTABJICHUE YPaBHEHUN XMMUYECKHX PEAKIMI C y4aCTHEM OpPraHHUYECKUX
BEILIECTB HA OCHOBAHUH MX COCTaBa U CTPOEHUS

CocraBieHue cxeM peakiuii (B TOM YHCIIE MO MPEII0KEHHBIM LEMOYKaM MpeBpalieHui),
XapaKTEepU3YyIOIIUX XUMHUUYECKUE CBOMCTBA OPraHUYECKUX COEAUHEHUM OTHEJIbHBIX
KJIACCOB, CMOCOOBI WX TIONYYEHUS W Ha3BaHWE OPTaHUYECKHX COEAMHEHUH TI0
TPUBHUAJIBHOW WJIM MEXIYHAPOIHOW CUCTEMATUYECKON HOMEHKJIIATypE.

PemieHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKMX 3aJaHUM HA  CBOMCTBA
OPTraHUYECKUX COCAMHEHUN OTICIbHBIX KJIACCOB

JlabopaTopHas padora




JlabopatopHas pabota “IIpeBpariennsi OpraHMYeCKNX BEIIECTB MPH HArpEeBaHUH'".
[TosrydeHne STUIICHA B U3yYEHUE €ro CBOMCTB. MOIECTMPOBAHUE MOJICKYJT M XHMHUISCKUX
IpeBpallleHI Ha pUMepe dTaHa, dTHIICHA, AllCTUIICHA U JI.

Tema 4.3.
Wnentudukam
s OPraHUYECKHUX
BEILIECTB, UX
3Ha4YEHHUE U
IIPUMCHCHHE B
OBITOBOH U
IIPOU3BOJICTBEH
HOH
EATENBHOCTH
yeJIOBEKa

OcHOBHOE co/iep:KaHue

Teopernueckoe o0yueHnmne

buooprannueckne coemuHeHus. [IpuMeHeHMe W OHWOJOrMYECKas pOJb YIJICBOJIOB.
OkwuceHue yrieBo/I0B — HCTOYHUK SHEPTHH KUBBIX OpraHu3MoB. O0acTy MpUMEHEHUS
aMuHOKUCTOT. [IpeBpamienus OENKOB MUIMM B opraHu3Me. buomormdeckue (QpyHKITUU
O0enkoB. buonormdyeckne (QpyHKIMU KUPOB. Poib OpraHMYEeCKOW XWMHH B PEIICHUU
po0OIeM MUIIEBOM 0€30I1aCHOCTH

Ponbs opraHnueckoid XMMUM B PELIEHUU NPOOJEM 3HEPreTHUECKOW O€30MacHOCTH, B
Pa3BUTUM MEAMIMHBI, CO3JAHUM HOBBIX MAaTEpPHANOB, HOBBIX HCTOYHUKOB HHEPIUU
(anmpTEepHATUBHBIE UCTOYHUKH dHEPruu). ONacHOCTh BO3ECHCTBUS HA KUBbIE OPraHU3MBI
OpPraHMYECKUX BEIIECTB OTAEIBHBIX KJIAccoB (YIJIE€BOJOPOAbI, CHHUPTHL, (PEHOJBI,
XJIOPOPTraHMYECKHE MPOU3BOAHBIC, ANbJIETHbl U Jp.), CMBICI MOKa3aTeNsl MPEIesIbHO
JOITYCTUMOM KOHIIEHTpaluu

JlabopaTopHbie 3aHATHS

JlaGoparopHass pabora: “Unentudukanusi OpraHUYECKUX COCIUHEHUN OTIEIbHBIX
KJIACCOB”

Nnentudukainus OpraHUYEeCKUX COCJAMHEHUN OTACNBHBIX KJaccoB (HAa mpuMepe
aJbJIETUIOB, KpaxMalia, YKCYCHOM KHCIIOThI, O€JIKOB U T.I1.) C UCTIOJIb30BaHUEM UX (PU3UKO-
XUMHUYECKUX CBOWMCTB M XapaKTEPHBIX KAYECTBEHHBIX peakiuid. Jenarypamus 6enka npu
HarpeBaHuu. l[BeTHble peakiuu OenkoB. BO3HMKHOBEHHE aHATUTHUYECKOTO CHTHAja C
TOYKHA 3PEHUS] XUMHUYECKUX IMPOLECCOB MPH MPOTEKAHUM KAYECTBEHHOW pPEaKIH,
MO3BOJISTIONIEH WACHTH(HUIIMPOBATH MPEIJIOKEHHBIE OPraHNYECKUE BEIIECTBA

KourpoJuabHas
padora 3

CrtpyKTypa 1 CBOWCTBA OPraHUYECKUX BEIIECTB

OK 01
OK 02
OK 04

Paznea S.

Kunernueckne M TepMOAMHAMMYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX
peakuuii-




CkopocThb
XUMHYECKUX
pEaKIU.
XUMHUYECKOE
paBHOBECHUE

OcHoOBHOe coaepxaHue

Teopernueckoe o0yuenme

CKOpOCTh peakIuy, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB: MPUPOIBI PEArUPYIOIIHX
BEIIECTB, KOHIIEHTPAllMM PEarupyrolMx BEIIECTB, TEMIEPATypbl H  IUIOMIAAN
PEaKIMOHHON TMOBEPXHOCTU. TemioBble APDEKTHI XUMUUECKUX peakiui. DK30- U
SHJIOTEPMHUYECKUE, PEAKIIUH.

OG6patuMocTh peakiuii. XMMHYECKOE pPaBHOBECHE U €ro CMEIICHHWE MOoJ JACHCTBUEM
pazIUYHBIX (HaKTOPOB (KOHIEHTpPAILIMS PEareéHTOB WM MPOAYKTOB PEAKIUH, JaBJICHHE,
TEeMIlepaTypa) IS CO3/IaHUS ONTUMAJBHBIX YCJIOBHM MPOTEKAHUS XUMHUYECKHUX
npoueccos. Ipuniun Jle laresnbe

OK 01
OK 02

IIpakTHYecKkHe 3aHATHS

Pelienne mpakTUKO-OPUEHTUPOBAHHBIX 3aJlaHUM Ha aHaiau3 (PaKTOpoB, BIMSIONMIMX Ha
W3MEHEHHUE CKOPOCTH XHUMHYECKOM peakuuv, B T.4. C MO3ULMUH SKOJIOTHYECKH
L[EJIECO00PA3HOT0 MOBEACHHS B OBITY U TPYJOBOM NEATEIBHOCTH B LIEJISIX COXpPAaHEHUS
CBOETO 3/I0POBbS U OKPYKAIOIIEH TPUPOTHON CPEIBL.

Pemenne npakTMKO-OpMEHTUPOBAHHBIX 33JaHUM Ha MpUMeHeHue npuHiua Jle-Ilarense
JUI. HAXOXKJICHUsl HAIIPABJIEHUsI CMEIIECHUSI PABHOBECHS XMUMHUYECKOM PEaKLUU U aHAJIU3
(haKkTOpOB, BIUSIONIMX HA CMEHIEHUE XUMHYECKOTO PABHOBECHSI

OK 01
OK 02

Pazgea 6.

PacTBOpBI

Tema 6.1.
Ilouarue o
pacTBopax

OcHOBHOE co/iep:KaHue

N

Teopernueckoe 00yueHune

PactBopenue kak ¢usznko-xumuydeckuit mporiecc. PactBopbl. CriocoObl MPUTOTOBIICHUS
pactBopoB. PactBopumocth. MaccoBasi 10151 pacTBOpPEHHOro BemiecTtBa. (CwbIci
MOKasaTessl MPENesbHO JONMYCTUMOW KOHIIEHTPALlMM W €r0 KCIOJIb30BAHUE B OLICHKE
HKOJIOTMYECKOI 0€30MacHOCTH.

[IpaBusia SKOJOTHYECKH 11€J1€CO00Pa3HOT0 MOBEICHUS B OBITY U TPYJIOBOH AESTEIHHOCTU

OK 01
OK 02
OK 07




B LIEJISIX COXPAHEHUs CBOErO 3J0POBbSl U OKPYXKAIOWIEH NMPUPOJHON CPEAbl; OMACHOCTH
BO3/ICHCTBHUS HA XKUBBIE OPTAHU3MBI ONPEICIICHHBIX BEIIECTB.

Pemenune npakTUKO-OpHUEHTUPOBAHHBIX PACUETHBIX 3aIaHUK HA PACTBOPHI, HCIIOJIb3YEMBbIE
B OBITOBOM W IPOW3BOJICTBEHHON JEATEILHOCTH YEJIOBEKA

Tema 6.2. OCHOBHOe coJiep:KaHue 2 OK 01
Hccnenosanne |JlaGopaTopHble 3aHATHS 2 OK 02
CBOWCTB JlaGoparopnas pabota «IIpurotoBjaeHue pacTBOPOBY. OK 04
pacTBOpPOB [IpuroToBneHue pacTBOPOB 3aJaHHOW (MaccoBOM, %) KOHIIEHTpauuu (C MPaAKTHKO- 2

OpPUEHTHUPOBAHHBIMU BOTIPOCAMH ) U OTIPEICTICHUE CPEIbI BOJIHBIX PACTBOPOB.

Pemenne 3a1a4 Ha MPUTOTOBJICHHE PACTBOPOB
IIpogeccrnonaIbHO-OPUEHTHPOBAHHOE CO/IepkaHue (coaepkaHue NPUKJIATHOTO MOAYJISA)
Paznea 7. XuMus B ObITY M IPOU3BOJCTBEHHOM NeSITEJIbHOCTH Y€J10BEKA 6 OK 01
Xumus B ObITy  |OCHOBHOE COlEpPKAHHE 6 OK 02
H Teopernueckoe o0yueHue 2 OK 04
TIPOMSBOICTBCH | Hopejimme n0CTMXEHNS XMMUYECKOH HAyKH M XMMUUYECKOIl TeXHONIOTHH. Ponb XuMun B OK 07
HOH 00eCTieYeHN SKOJOTUYECKOM, YHEPTETUICCKON M MHUINEBON OE30MacHOCTH, Pa3BUTHH
ACATCIABHOCTH | peuruuel. [IpaBuiia TOMCKAa W aHAW3a XHMHYECKOH WHMOPMAIMHM W3 Pa3IAYHBIX 2
ICTIOBCKA HCTOYHMKOB (Hay4Hass © yd4eOHO-HAy4YHas JIUTEparypa, CpEACTBA MacCOBOI

uHdbopmaimu, cetb MIHTepHET)

IIpakTHYecKkHe 3aHATHS

[Touck n aHamM3 KEHCOB O MPUMEHCHUH XUMUYECKHUX BEIIECTB U TEXHOJOTHUHA C yYETOM

Oyaymieil mpodecCHOHaTbHONW JESTENBHOCTH MO TeMaM: BaXHEHINNWE CTPOUTENbHBIC

MaTepHuaibl, KOHCTPYKIIMOHHBIC MaTEepPHabl, KPAaCKH, CTEKIIO, KEpaMHUKa, MaTepHaIbl JIJIs

ANICKTPOHUKH, HAHOMATEpHAJIbl, TEKCTHUJIbHBIC BOJIOKHA, WCTOYHUKHA OSHEPIHH, 4

OpraHUYECKHE U MUHEPAIBbHBIC yI00PCHHUS, JICKapCTBCHHBIC BEIECTBA, OBITOBAS XUMHUSI.

3amura: [IpencraBneHue pe3ynbTaTOB pEIICHUs] KEHCOB B (opmMe MUHU-TOKIana ¢

MpEe3CHTaleN

IIpomesxkyTouHasi aTTecTauus Mo JMCUMUILIHHE (3a4€T) -

Bcero 72




3. YCJIOBUA PEAJTU3AIIAH ITPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJIMHbI
3.1. TpeboBaHusi K MUHUMAJbHOMY MATEPUAJIbLHO-TEXHUYECKOMY

odecreyeHnI0

Jist  peanuzanMyd TPOrpaMMbl  JUCIHUIUIMHBL JOJKHBI OBITH TMPEIYCMOTPEHbI
CIIeyIOINe CHelHaIbHble TOMEUICHHUS: Y4eOHBbI KaOWHET XUMHH W/WIH y4eOHOU
XUMHUYECKOM J1abopaTopuH.

O6opynoBanne y4eOHOro KaOumHera (HALJISAJAHBbIE TOCO0OUsN): HaOOPHI
MIAPOCTEP>KHEBBIX MOJIEICH MOJIEKY, MOACIN KPUCTATUIMYECKUX PEIIETOK, KOJUICKIUH
IIPOCTHIX U CJIIOKHBIX BEIIECTB H/WIIHA KOJUIEKIIUU TOJUMEPOB; KOJIJIEKIIHS TOPHBIX MOPOJT
U MUHEpaJioB, Tabiuiia Menpaeneena, yaeOHble GUiIbMBI, ITU(PpPOBBIE 00pa30BaTEIIbHBIC
pecypchl.

Texnnueckue cpeacrBa  O0Oy4YeHHsI:  KOMIIBIOTEp €  yCTpPOMCTBaMHU
BOCIIDOM3BEJICHUSI  3ByKa, IMPUHTEP,  MYJIbTUMEIHUA-TIPOEKTOP C  SKPAHOM,
MyJIbTUMEAHNIHAS T0CKA, YKa3Ka-MPE3EHTEP JJIs1 IPE3CHTALIUN.

O6opynoBanune saGoparopum W PpadoUnMx MecT Ja0OPATOPHUM: MEH3YPKH,
MUTIETKU-KANEIbHUIBI, TEPMOMETPBI, MHUKPOCKOTM, JyMbl, MPEIMETHbIE U TOKPOBHbIE
CTEKJIa, TJIAHIIETHI JIJIs KaledbHBIX peakiuii, (uabTpoBalibHas OyMara, MpOMbBIBAJIKH,
CTEKJISIHHBIE TTPOOUPKH, PE3UHOBBIE TPOOKU, POHAPUKH, HAOOP PEAKTHUBOB, CTEKIISTHHBIC
MaJIOYKH, IITATUBBI JJIs1 TPOOUPOK; MEPHBIC ITUIMHAPHI, BOPOHKU CTEKJISIHHBIC, BOPOHKU
nenurenbHble unHapudyeckue (50-100 M), cTynku ¢ nectukom, papopoBbie YalIKy,
MUHIETHI, (UIBTPHI OyMaKHble, BaTa, MapJig, 4YacOBBbIE CTEKJIa, JJIEKTPOILIUTKH,
1a00paTOpPHBIE ITATUBBI, CHUPTOBBIE TOPEJIKH, CIIMYKH, TPUOOp ISl MOJYyUYEHHUS Ta30B
(wu mpobupKa ¢ Ta300TBOJHON TPYyOKOH), mepxaTenu Nt MPOOUPOK, CKIISTHKHU IS
XpaHEHMsI PEaKTHUBOB, pa3AaTOYHbIC JOTKU; XUMU4eckue ctakansl (50, 100 u 200 mn);
IITATENN;, TMHIETHI; TUTEIbHBIC HIUIMIIBI, CEKYHIOMEPHI (TaiMephl), MEPHBIC TIPOOUPKHU
(7a 10-20 M) u mepubie KoJIObI (25, 50, 100 u 200 M), BoasiHast 6aHs (MM TEPMOCTAT),
CTEKJISIHHBIE MaJIOYKH; KOHWYECKHEe KOJaObl juisi TuTpoBanus (50 wu 100 wmn);
MHJUKATOPHBIE TOJOCKU 1Jisi onpeAenenus pH u cranmapTHas MHAMKATOpHAs IIKala;
YHUBEpCalIbHbI HHAUKATOpP; nuneTku Ha 1, 10, 50 mu (unu go3atopel Ha 1, 5 u 10 mi),
OIOpETKH JIJIsl TUTPOBaHUS, MeuIIMHCKHe mimpuilbl Ha 100—150 mut, mabopaTopHble u/unm
aHaMUTHYEeCKUEe Bechl, pH-meTpbl, cymwibHBIA TMKad, W JOp. JabopaTopHOE
o0opy0BaHUE.

3.2. MupopmanuoHHoe odecneyeHne pean3anuu NporpaMmmbl
OcHOBHBIE JIEKTPOHHbIE U3IaHUS

1. Xumus : yueOHUK mJig cpemHero mpodeccruoHanpHoro oopaszoBanust / 0. A.

Jle6enes, I'. H. ®anees, A. M. I'ony6es, B. H. [llanoBan ; mox oOuieit pegakuueit

I'. H. ®aneeBa. — 2-e u3x., nepepad. u gon. — Mocksa : M3gaTensctBo FOpaiit,

2024. — 431 c. — (IIpodeccuonanbroe obpazoBanue). — ISBN 978-5-9916-



7723-3. — TeKcT : ANeKTPOHHBIN

2. Xumus. 3amayHuK : ydeOHOe TocoOue Isd CpeaHero mpodecCHOHaTLHOTO
obpazoBanus / 1O. A. Jlebenes [u ap.] ; mox obmieit penakmueii I'. H. ®aneeBa. —
Mocksa : WzpatensctBo IOpaiit, 2024. — 236 c. — (IIpodeccuonanbHoe
obpazoanue). — ISBN 978-5-9916-7786-8. — TekcTt : s3IeKTpOHHBIA //

Oo6pazoBatenbHas iardgopma KOpaiit [caitT].

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSI
OBIHIEOBPA3OBATEJIBHOU JUCIUITJINHbI
KoHTpounb u onieHKa pe3ynbTaToB 00y4YeHHs] OCYLIECTBIIETCS MPENOIaBaTEIEM B

npoliecce MPOBeICHUS MPAKTUYECKUX 3aHATUI U JIa0OpaTOPHBIX paboT, TECTUPOBAHUS, a
TaK)K€  BBIMOJTHEHUS  OOYyYArOUIMMUCS  WHIUBUIYAIbHBIX  3aJaHUM, TMPOEKTOB,
uccieoBaHui. Pe3ynbratsel 00ydeHUs! ONPEACIISIIOT, UTO 00yUYaroIIuecs 10KHbI 3HATh,
MMOHKUMATh U IEMOHCTPUPOBATH MO 3aBEPIICHUU U3YUCHUS TUCIUTIINHBI.

Hns dbopmupoBaHuUsi, KOHTPOJS U OIICHKH pe3yJIbTATOB OCBOCHUSI y4eOHOMU
JUCLUUIUIMHBL UCIONB3YETCS CHCTEMA OLICHOYHBIX MEPOIPUATHH, MPEICTaBISIOMAs
co00l KOMIUIEKC y4eOHBIX MEPOIPUSITUH, COTJIACOBAHHBIX C pe3yJibTaTaMU O0y4eHUS U
chopmynupoBadHbix ¢ yaeToM OI'OC COO (npeameTHbie pe3yabTaThl O TUCHUTIINHE)
u @I'OC CIIO.

OK/IT | Moayas/Pa3znen/Te Tunbl OEHOYHBIX
Ne Pe3yabTar 00yuyenus .
K Ma MepOonpPUATHI
| | OcHOBHOE coepKkaHue
1 ®opMyTHPOBATH
Paznen 1. OcHoBBI pMYy-THPp
0a3oBble MOHATHS H
CTPOeHMNsI BellecTBa
3aKOHbI XUMHH
1.1 | OK 01 |Crpoenne atomoB  |CocCTaBisiTh 1. Tect «CTpoeHne aTOMOB
XUMHYECKUX XUMHUYECKUE (POPMYJIIbI | XUMHUUECKUX JIEMEHTOB U
JJIEMEHTOB U COEIMHEHUN B IPUPOJIa XUMHUECKON
npupoaa COOTBETCTBHUH CO CBSI3I.

XUMHYECKOU CBA3U |CTEIICHBIO OKHUCIEHUS |2. 3a1a4yy Ha COCTABJIEHUE
XUMHYECKHUX XUMU4YecKux Ghopmyi
AJIEMEHTOB, UCXOJS U3 |IByXaTOMHBIX COCIMHEHUN
BaJICHTHOCTH U (oKkcuIoB, CynbPUI0B,
3JIEKTPOOTPULIATEILHO [THIPUJIOB U T.11.).

CTH 3. 3aganus Ha
HUCIIOJb30BaHNE XUMHUUECKOMN
CHMBOJIMKHM M Ha3BaHUU
COE€IMHEHUH 110




OK/II

Monyas/Pasznen/Te
Ma

Pe3yabTar 00yueHnust

Tunol OlIeHOYHBIX
MepOonpPUSTHI

HOMEHKJIaType
MEXKTyHapOIHOTO COI03a
TEOPETUUYCCKON U
MPUKIAJHON XUMUU U
TPUBUATBLHBIX HA3BAaHUH JIJIS
COCTAaBJICHUS] XUMHUYECKHUX
dbopMyJ1 TByXaTOMHBIX
COeMHEHUM (OKCHUJIOB,
cynbGUI0B, THAPUIOB U T.I1.)
U JPYTUX HEOPTraHUYECKUX
COE€IMHEHUN OTIEILHBIX
KJIaCCOB

1.2

OK 01
OK 02

Ilepnonnueckuin
3aKOH M TabnuIia
J.1. MenneneeBa

XapakTepu3oBaTh
XHMHYECKHUE
AJIEMEHTHI B
COOTBETCTBHHM C UX
MIOJIO)KEHUEM B
MEPUOIUYECKOUN
CHUCTEME XUMHUYECKUX
sanemeHToB [[.1.
Menneneena

1. Tect «Metammuueckue /
HEMETAJJIMYECKUE CBOMCTRBA,
3JIEKTPOOTPULIATEIBHOCTh U
CPOJCTBO K AJIEKTPOHY
XUMHYECKHX AJICMCHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
IIOJIO)KCHUEM B
NEPUOANYECKON CUCTEME
XUMHYECKUX AaemeHToB .M.
MeHnpeneeBay.

2. ITpakTyeckue 3ajaHus Ha
YCTAHOBJICHUE CBSI3U MEXKY
CTPOEHHUEM aTOMOB
XAMUYECKHX DJICMCHTOB U
NEePUOANYECKUM U3MEHEHUEM
CBOMCTB XMMHUYECKHX
2JIEMEHTOB U UX COCAUHECHUU
B COOTBETCTBHUU C
MIOJIOKCHUEM
[Tepunoanyeckoit cucreme.

3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOpPETUYECKUE 3aJ]aHUs Ha




OK/II

Monyas/Pasznen/Te
Ma

Pe3yabTar 00yueHnust

Tunol OlIeHOYHBIX
MepOonpPUSTHI

XapaKkTepu3aluio
XUMHYECKHUX DJIEMEHTOB:
«Meramnmmueckue /
HEMETaJlJIMUEeCKHUE CBOMCTBA,
AJEKTPOOTPUIIATEIBLHOCTD U
CPOJICTBO K AJIEKTPOHY
XHMHYECKHUX DJICMECHTOB B
COOTBETCTBHE C UX
3JICKTPOHHBIM CTPOCHUEM U
MIOJIO’KCHHEM B
NEPUOANYECKON CUCTEME
XAMHYECKHX IJICMCHTOB
.M. MenpaeneeBa»

Pasnea 2.
XUMHYECKHEe
peakiuu

Xapakrepu3oBaTh
TUNBI XUMHUYECKUX
peakuuit

KounrpoJuabHas padora
«CTpoeHue BemecTsa u
XHMHUYEeCKHe PeaKunm)

2.1

OK 01
OK 04

THIBI XUMHUYECKHUX
peakun

CocTaBisaTh peakiuu
COC/IMHCHMUS,
paslioKeHus, 0OMeHa,
3aMEICHHS,
OKHMCJIUTEILHO-
BOCCTaHOBHUTEJIbHBIE
peaKIuu

1. 3agaum Ha cocTaBlEHHE
YPaBHEHUN pEaKLIUi:

— COEMHEHUS, 3aMEIICHHUS,
pasioxeHus, 0OMeHa;

— OKUCIIUTEIIbHO-
BOCCTAHOBUTEIBHBIX
PEAKLHI C UCTIOIb30BAHUEM
METO/Ia DJIIEKTPOHHOTO
Oananca.

2. 3agauu Ha pacyeT MacChl
BEIIECTBA UM 00BEMA

ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
Ui 00bEMY OJTHOTO U3
y4aCTBYIOIIUX B pEaKIuu
BEIIECTB; PACYETHI

Macchl (00b€Ma, KOTMIecTBa
BEILIECTBA) MPOYKTOB
peakIuu, eciu OJIHO U3
BEIIIECTB UMEET MPUMECH




OK/I1 | Moayas/Pa3nen/Te THNBI OEHOYHBIX
Ne Pe3yabTar 00yueHnust .
K Ma MepONnpusiTH
2.2 Qnexktponautuueckas |CocTaBisTh 1. 3aganus Ha coCcTaBICHUE
JIIACCOIUAINS U ypaBHECHUS MOJICKYJISIPHBIX U HOHHBIX
VOHHBIM OOMEH XUMHUYECKUX PEAKIIUU |pEaKIUi ¢ y4aCTHEM KHUCJIOT,
HOHHOIr0 oOMeHa ¢ OCHOBaHUM U COJIEH,
y4acTUEM YCTaHOBJICHUE U3MEHECHUS
HEOPTaHUYECKUX KHCJIOTHOCTHU CPEIbI
BEIIIECTB 2. JIabopatopHas paboTa
"THUIBl XUMHYECKUX
peaxkumit"”
3 Pa3zpnea 3. Ctpoenne UcciaenoBars KonTpoabnas padora
U CBOMCTBA cTpoeHue U cBoiicTBa |«CBoiicTBA
HEOPraHMYeCKHUX HEOPraHMYeCKHUX HEOPraHM4YeCKHUX BelleCTB)
BellleCTB BelleCTB
3.1 | OK 01 |Knaccudukanms, Knaccupunmposates  |1. Tect «Homenknatypa u
IIK.. HOMEHKJIaTypa U HEOPTaHUYECKUE Ha3BaHME HEOPTAaHUYECKUX
CTpPOCHHE BCIIIECTBA B BEIIECTB MCXOJs U3 UX
HEOPraHUYECKUX COOTBETCTBUH C MX XUMHUYECKOU (hOpMYJIIbI UITH
BCIIIECTB CTPOCHUEM COCTaBJICHHE XUMHUUYECKOM

dbopmyIbl UCX0IS U3
Ha3BaHUS BELIECTBA 110
MEKyHApOIHOW HUITN
TPUBHAIBHOU
HOMEHKJIAType».

2. 3ama4m Ha pacyer
MacCOBOM 1011 (MacChl)
XUMHUYECKOTO 3JIEMEHTA
(coenuHeHUs1) B MOJIEKYJIE
(cmecn).

3. IlpakTuueckue 3aganus 1o
KJ1accuuKanuu,
HOMEHKJIaType 1
XUMUYECKUM (hopmyiam
HEOPTraHUYECKUX BEIIECTB
Pa3JIMYHbBIX KJIACCOB.

4. IIpakTuecKkue 3a1aHusl Ha
OIPENICTIEHNE XUMUYECKOU




OK/I1 | Moayas/Pa3nen/Te THNBI OEHOYHBIX
Ne Pe3yabTar 00yueHnust .

K Ma MepONnpusiTH
AKTUBHOCTH BEIIECTB B
3aBUCHUMOCTH BHa
XUMHYECKOM CBSI3U U THIIA
KPUCTAUINYECKOU PEIIETKU

3.2 | OK 01 |®Dusuko-xuMudeckue|Y cTaHaBINBATh 1. Tect «OcobenHoCTH
OK 02 |cBoiicTBa 3aBUCUMOCTb (PU3HKO- |XUMHUYECKHX CBOMCTB
[IK... |HeopraHuueckux XUMHYECKMX CBOMCTB |OKCHJIOB, KUCIOT,

BEIICCTB HEOPTaHUYECKUX OCHOBaHUM, aM(pOTEPHBIX

BEIIECTB OT CTPOCHUS
aTOMOB U MOJIEKYJL, a
TAKXX€ THUIIA
KPUCTAIUIMYECKON
pELIEeTKH

TUAPOKCUIOB U COJIEMN».

2. 3ajaHus Ha COCTABJICHUE
YPAaBHEHUN XUMUYECKUX
pEaKLUHM C y4acTUEM
MPOCTBIX U CIOKHBIX
HEOPTaHUYECKUX BEIIECTR:
OKCHUJOB METAJIOB,
HEMETAJUIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAaHUM U
aM(}OTEPHBIX TUIPOKCHUIOB,
HEOPTraHUYECKUX COJIEH,
XapaKTEePU3YyIOIIUX X
CBOMCTBA U CITOCOOBI
MOJTyYEHUS.




OK/I1 | Moayas/Pa3nen/Te THNBI OEHOYHBIX
Ne Pe3yabTar 00yueHnust .
K Ma MepONnpusiTH
3. IlpakTuko-
OPHEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHUS HA
CBOKCTBA U NOJIyYEHUE
HEOPTraHUYECKUX BELIECTB
3.3 |OK 01 |HUnentuduxarus HccnenoBatb 1. IIpaktuko-
OK 02 |HeopraHu4ecKux Ka4yeCTBCHHBIE OPUEHTUPOBAHHBIE 3aJaHUA
OK 04 |BemiecTB peaKunu 10 COCTABJICHUIO
HEOPTraHUYECKUX XUMHUYECKUX PEAKIUH C
BEILIECTB y4aCTHEM HEOPTaHUUYECKHUX
BEILECTB, UCIOJIb3yEMBIX JIJIS
UX UJICHTU(DUKAIUY.
2.JIabopaTopHas padora:
“Unentudukarus
HEOPraHUYECKNX BEIIECTB
4 Paspnen 4. Crpoenue (Ucciaenosarb KourpoJubHas padora
U CBOMCTBA cTpoeHue U cBoiicTBa |[«CTpoeHHe M CBOMCTBA
OPraHHYeCcKHX OPraHHYeCKHX OPraHMYeCKHUX BelleCTB
BeLeCTB BeLeCTB
4.1 | OK 01l |[Knaccudukanmus, Knaccudummposare  |1. 3amanust Ha cocTaBiIeHUE
[IK... |cTpoeHue u OpPraHUYECKHUE Ha3BaHUN OPraHUYECKUX
HOMEHKJIaTypa BEILIECTBA B COCIMHECHUH M0 TPUBUAJIBHON
OpraHUYeCKUX COOTBETCTBHH C UX WM MEXTyHapOIHOM
BEILIECTB CTpOEHUEM CUCTEMAaTUYECKON
HOMEHKJIaType.

2. 3ajaHus Ha COCTABJICHUE
MOJIHBIX U COKPAIEHHBIX
CTPYKTYPHBIX (hOpMyJT
OpraHMYECKUX BEILIECTB
OT/ICJIbHBIX KJIACCOB.

3. 3amaun Ha ONIPEACIIECHUE
npocreieit GopMyIbl
OpPraHUYECKON MOJIEKYJIBI,
UCXO/ISl U3 BJIEMEHTHOIO
coctaBa (B %)




OK/II

Monyas/Pasznen/Te
Ma

Pe3yabTar 00yueHnust

Tunol OlIeHOYHBIX
MepOonpPUSTHI

4.2

OK 01
OK 02
OK 04

CBoiicTBa
OPTaHUYECKUX
COCJIMHECHUH

YcraHaBiauBaTh
3aBUCUMOCTH (hU3UKO-
XUMHYECKUX CBOMCTB
OPTraHUYECKUX
BEIIECTB OT CTPOCHUS
MOJIEKYJI

1. 3aganus Ha coCcTaBICHUE
YPaBHEHHN XUMHYECKUX
peakIuii ¢ yqyacTueM
OpraHUYECKUX BEIIECTB HA
OCHOBAHHMH MX COCTaBa U
CTPOCHMUSI.

2. 3a7aHus Ha COCTaBJICHUEC
YPaBHEHHN XUMHYECKUX
peaKIuii, HUTFOCTPUPYIOITUX
XHUMHYSCKHE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKAHUS TaHHBIX
pEaKIMI U TEHETUYECKOU
CBSI3M OPraHUYECKUX
BEIIIECTB Pa3HbIX KJIACCOB.
3. PacueTHbIC 3a71a4H I10
YPaBHEHUSIM PEAKIIUN C
y4aCTHEM OPTaHUYECKUX
BCIIIECTB.

4. JJabopaTopnas pabota
“IIpeBparieHus
OPTaHUYECKHUX BEIIECTB MPHU
HarpeBaHuM"

4.3

OK 01
OK 02
OK 04
IK...

N nentudukarus
OPTaHUYECKUX
BEIIIECTB, UX
3HAYCHHE U
MIPUMEHEHUE B
OBITOBOM U
MPOU3BOACTBEHHOMN
eI TEILHOCTH
YeJI0BeKa

Hccnenosath
Ka4eCTBCHHBIC
peaxiuu
OpTraHUYECKUX
COeINHEHNH
OTJIEJIbHBIX KJIACCOB

1.IlpakTuko-
OPHMECHTUPOBAHHBIC 3aJIaHHS
110 COCTaBJICHHIO
XUMHUYECKUX PEAKIUH C
y4aCTUEM OPTaHUYECKUX
BEIIECTB, B T.4.
UCIIOJIB3yEeMBIX JIJIS UX
upeHTUUKAINK B OBITY U
IIPOMBIIIJICHHOCTH.
2.JIabopaTtopHas pabora:
“Unentudukarus
OPraHUYECKUX COCIUHECHUN
OTIEJIBHBIX KJIacCOB”
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5 Pasnea 5. XapakTepu30oBaTh
Kuneruyeckue n  |BJMSIHHE PA3JIUYHBIX
TepMOAUHAMMYECK |(paKTOpOB Ha
He 3aKOHOMEPHOCTH [pABHOBeECHE H
NPOTEKAHUS CKOpPOCThH
XHUMHYECKHUX XUMHYECKHUX
peakuui peakuuit
5 |OKO01 |CkopocTh XapakTepu3oBaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |xuMuueckux BIIMSIHUE TEOPETUYECKUE 3a1aHUs Ha
peaKkui. KOHIIEHTpaluu aHanu3 (hakTopoB,
XUMHUYECKOE pearupyromux BIIMAIOLIMX HA U3BMEHEHUE
paBHOBECHE BEILIECTB U CKOPOCTH XUMHUYECKOU
TeMrepaTyphl Ha peakiuu. [IpakTuko-
CKOPOCTh XMMUYECKUX |OPUEHTUPOBAHHBIC 3a1aHUS
peakiui Ha MMPUMEHEHUE MTPUHIIUTIA
XapakTepu3oBaTh Jle-1llaTenbe miis
BIIMSIHUE U3MEHEHUS |HAXOXIEHUS HANpPABJICHUS
KOHIIEHTpaluu CMEILICHHS PAaBHOBECHUS
BEILIECTB, PEAKLIUH XUMHUYECKON peakluy U
Cpe/ibl U TeMIepaTyphl |[aHaIn3 (PaKTOPOB,
Ha CMEIICHUE BIIUSIONIUX HA CMEIICHUE
XUMHUYECKOTO XUMUYECKOTO PaBHOBECHS
paBHOBECHS
6 HccaenoBath
Pa3znea 6. HCTHHHBIE PACTBOPBI
PacTBOpbI ¢ 32/1aHHBIMHU
XapaKTePpUCTUKAMH
6.1 | OKO01 |[Tonsitue o Paznuyate uctunnbie |1. 3agaun HAa IPUTOTOBJIIECHUE
OK 02 |pacTBOpax pPacTBOPHI pacTBOPOB.
IIK ... 2. [IpakTuko-

OPUEHTUPOBAHHBIC
pacyeTHBIE 3a1aHusI Ha
JIUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOM U
MIPOU3BOJACTBEHHOM
NEeSTEIIbHOCTH YEJTOBEKA
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6.2 | OKO01 |HccnenoBanue Uccnenosath pusuko- |JlabopaTopHas padbota
OK 04 |cBOWCTB pacTBOpPOB |XUMHUYECKHE CBOMCTBA |“IIpuroroBneHne pactBOpoB”
VMCTUHHBIX PACTBOPOB
Il | IIpodeccnoHanbHO-OPUEHTHPOBAHHOE COJePKaHUE (COoAepKAHUE TPUKJIATHOTO
MOIYJIs1)

7 Pa3zgen 7. OuenuBarthb 3amura Keiica (¢ yueTom
Xumus B ObITY U |TIOCJIEICTBUS Oynyurei
NPOM3BOACTBEHHOM |OBITOBOM M npo¢eccuoHaNbLHOMN
AesITeJIbHOCTH NPON3BOJCTBEHHOI |1eSITeJIbHOCTH)

YyeJl0BeKa AeSITeJIbHOCTH
Yes10BeKa ¢ MO3HIMHT
IKOJIOTHYeCKOMN
0e30macHOCTH
OK 01 |Xwumus B ObITY H OueHuBaTh Keiic (c yuerom Oyaymeit
OK 02 |mpou3BOACTBEHHOHM |MOCIEACTBUS OBITOBOM |TpOdeCCHOHATBHON
OK 04 |mearenbHOCTH Y TIPOU3BOJICTBEHHOW |IESITEIIBHOCTH)
OK 07 |genoBeka JEATEIIBHOCTH Bo3MOXHBIE TEMBI KEUCOB:

YeJIOBEKA C MTO3UIIUN
HKOJIOTHYECKOU
0€30MaCHOCTH

1. IToTennenne kiMmara u
BBICBOOOKICHUE Ta30BBIX
TUAPATOB CO JIHA OKEaHa.

2. bBynymume marepuansl Jis
aBua-, MalINHO- U
pUOOPOCTPOCHUS.

3. HoBsle maTepuansl s
COJIHEYHBIX OaTapen.

4. JIekapcTBa Ha OCHOBE
PACTUTENBHBIX MPETapaToB




