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Paspaborana Ha ocHoBe @I'OC cpemnero obmero obpa3zoBaHus,
YTBEpPXKAEHHOro npuka3zoM MuHoOpHayku Poccum ot 17 mas 2012
r. Ne413 B Texyiieli penakium,

npuMmepHo  paboueii  mporpamMmsl  06uieobpazoBaTenbHON
JMCUHIUTHHBL «XUMHS» U1 MpodeccCHOHANbHBIX 06pa3oBaTeIbHBIX
OpraHM3allii, yTBepXIeHHOH Ha 3aceaanuu CoBera MO OLEHKE
COAEpPKaHMA MW KauyecTBa TNPUMEPHBIX paboyux mporpamMm
0611e06pa30BaTeNIbHON0 M COLHAIILHO-TYMAHHTApPHOTO LIMKJIOB
cpeaHero npodeccuonanbHoro obpasosanus, IIporokon Ne 14 or
30 Hos6ps 2022 ropa,

ITpukasa Munnpocsewmenus Poccun ot 09.12.2016 N 1581 "O6
YTBEPMHIAEHUH ¢benepanbHOro roCyAapCTBEHHOIO
o0pa3oBaTeNbHOrO  CTaHZApTa CpPegHEro MpogecCHOHATBHOrO
obpazoBanusa mo mnpodeccun 23.01.07 Macrep mo peMOHTYy u
obcnykMBaHHIO  aBTOMOOWIEH" B TekymeH  peaakuuH,
3aperucrpuposaHHoro B Muntocre Poccun 20.12.2016 N44800

Cocraeurens (aBTop): lllTanenko B.B., mpenonasarens
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1. OBIIASAI XAPAKTEPUCTUKA TIPUMEPHOM PABOYEH TIPOI'PAMMBI
OBIIEOBPA30OBATEJBbHOM JTUCIHUILIMHBI «XUMMUSI»

1.1. MecTo AUCHUIJIMHBI B CTPYKTYpPe OCHOBHOI mnpodeccHoHAIbHONH 00pa3oBaTebLHOI
NMPOrpamMMblI
OOmeoOpa3zoBaresnipHasi ~ JUCHUIUIMHA — «XHMHUS»  W3ydaeTcss Ha  0a30BOM  ypOBHE B
0011e00pa3oBaTeIbHOM LUKJIE Y4eOHOTO IJIaHa OCHOBHOW MPO(ecCHOHANBbHON 00pa3oBaTeNbHOM
nporpaMMbl YKpymHEHHbIX rpynn  npodeccuii: 23.01.17 Mactep mo peMOHTY M OOCITY>KUBAHHIO
ABTOMOOMIIEH.

TpymoeMKOCTh TUCHUTIIMHBI «XHUMHS» Ha 0a30BOM YpOBHE COCTaBisieT 54 daca, W3 KOTOPBIX
46 yaca — 06a30BbIi MOYJIb (6 pa3aesioB) U 8 YacoB — MPHUKIAAHON MOAY/h (1 pa3mern), BKIOYAIOMUi
MIPaKTUKO-OPHUEHTUPOBAHHOE COJIepKaHNUE KOHKPETHON POo(ecCHu MiIn CrIenaaIbHOCTH.

[TpuknagHOit MOY/Ib BKJIIOYACT OAMH pa3fen. Paznmen 7 «XumMus B ObITY M TPOU3BOJCTBEHHOMN
JESTEIIbHOCTH YeI0BEKa» pealln3yeTcs A Bcex Mpodeccuii/CrenuaibHOCTe Ha MaTeprale Kelcos,
CBSI3aHHBIX C DKOJIOTHYECKOM 0€30IaCHOCTBI0O M OLEHKOH IOCIIEACTBUM  OBITOBOM U
MIPOM3BOJICTBEHHON JIEATEIIBHOCTH, 10 OTpacisaM Oynymed NpoPecCHOHATBHON e TEIbHOCTH
o0yyJarouuxcs.

[lepron oOydeHuss © pacmpeneieHHe II0 CEeMecTpaM OmpereiiseT oOpa3oBaTeIbHAs
OpraHHU3aIMs CaMOCTOSTENBHO, C YY€TOM JIOTHKUA (OPMHUPOBAHUS NMPEAMETHBIX Pe3yIbTaTOB, OOIIUX
U TpodeCcCHOHATBHBIX KOMIIETEHIMI, MEXIPEIMETHBIX CBA3€il € JAPYrMMHU JAUCUUIIMHAMU
0011eo0pa3oBaTeabHOro U 001eNPOoheCCHOHATBLHOTO IUKIIOB Y4eOHOTO MIIaHa.

1.2. Henu U nu1aHupyeMble pe3yJibTAaThl 0CBOCHHS THCIUILTHHBI

1.2.1. leau u 321244 AUCUUTJIMHBI

dopMuUpOBaHUE y CTYJICHTOB TPEACTABICHUS O XUMHUYECKOW COCTAaBISIONICH €CTeCTBEHHO-
HAyYHOW KApTUHBI MHpa KaK OCHOBBI TMPHUHATHS PEIICHUNA B YKU3HCHHBIX W TPOU3BOJCTBEHHBIX
CUTYaITUSIX, OTBETCTBEHHOT'O TTOBEJICHUS B TIPUPOTHOM Cpejie.

3amaud QM CHUIINHBI:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKaHWsS XUMHUYECKHX IPOIIECCOB U
SABIIEHUH B OKpYXKalIIed cpene, IEIOCTHOW HAy4yHOW KapTUHBI MHpa, B3aUMOCBSI3U U
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMCHHS COCTaBJISITH (OPMYJbI HEOPTraHUYECKMX W OPTaHWMYECKHUX BEIICCTB,
YpaBHCHUS XHMHUYCCKHX pEaKIui, OOBSICHATh WX CMBICT, WHTEPIPETUPOBATh PE3YJIBTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKM TPOBEIACHHUS IMPOCTEHIINX XUMHUYECKHX OSKCIICPUMEHTAIBHBIX
MCCIIEIOBAaHUM C COOJIOACHHEM MpaBUil OE30MacHOTO OOpalleHHs C BEIIeCTBAMU M J1a00paTOPHBIM
o0opynoBaHuEeM;

4) pa3BUTh YMEHHUS HCMOJB30BaTh HMH(DOPMAIMIO XMMHYECKOTO XapakTepa U3 pa3lIuyHBbIX
HUCTOYHUKOB;

5) copmMupoBaTh YMEHHUS TPOTHO3UPOBATH MOCIEACTBHUS CBOCH AEITETbHOCTH U XUMUYECKUX
MIPUPOJTHBIX, OBITOBBIX M TPOU3BOJICTBEHHBIX ITPOIIECCOB,;

6) copmMupoBaTh MOHUMAHWE 3HAYMMOCTH JIOCTHKEHUN XUMHUYECKONW HAYKH U TEXHOJOTHH
JUTSL pa3BUTHS COIIMAIILHOM M TTPOU3BOJICTBEHHOU cdep.



1.2.2. Ilnanupyemblie pe3y/bTaThl 0CBOeHHsI 001Ie00pa3oBaTe/ibHOM JUCHMILIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC

COO

Kon u | [lmanupyembie pe3yabTAThl 0CBOEHUS JUCHUILIMHBI

HAHUMEHOBAHU

e

¢opmupyempix | O0mme JucuunIMHAPHbIE

KOMIIeTEeHIM i

OK 01. | B yacTé TPy10BOT0 BOCTIMTAHUSL: - BIaJeTh CHUCTEMOW XHUMHYECKHMX 3HAHHH, KOTOpas  BKIIOYAeT:

Bri6upats - TOTOBHOCTH K TPYIy, OCO3HAHWE IIEHHOCTH | OCHOBOIIOJATAIONINE TOHSITHS (XUMUYECCKHI DJIEMEHT, aTOM, JJICKTPOHHAs

CHoco0bI MacTepcTBa, TPYy10Jto0ue; 000Js104Ka aToma, s-, p-, d-3JIEKTPOHHBIE OPOUTATIM aTOMOB, HOH, MOJICKYIIa,

pelIeHHs 3a1ad | - TOTOBHOCTh K  aKTUBHOM  JCATEILHOCTH | BAJICHTHOCTH, JJICKTPOOTPHUIATEILHOCTh, CTCIICHb OKUCIICHHS, XMMHYECKas

npodeccuoHan | TEXHOJOTHYECKON U COLMATbHON HANpPaBIEHHOCTH, | CBSI3b, MOJb, MOJSpPHAs Macca, MOJSPHBIA 00bEM, YIJIEpOIHBIN CKeNeT,

BHOM CIIOCOOHOCTh ~MHUIIMHPOBATh, IUIAHUPOBATh | | (DYHKIIMOHAJBHAS TPYIIA, PaguKajl, U30MEpHs, U30MEphl, TOMOJIOTHICCKUI

NESTENIbHOCTH | CAMOCTOSATEIBHO BHITIOIHATh TAKYIO IEATENbHOCTD; | PSl, TOMOJIOTH, YIJIEBOJOPO/IbI, KUCIOPO/I- U a30TCOAEpIKAIINE COSTUHEHHS,

NPUMCHHUTEIBH | - HUHTEpEC K pa3IMIHBIM cdepam | OMONIOTHYECKH aKTHBHBIC BEIIeCTBa (YIJIEBOMABI, JKHUPBI, OCIKHU), MOHOMED,

0 K pa3IUYHbIM | IPodecCHOHANBHOM 1eATEIbHOCTH, MOJIMMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYISIPHBIE  COEIUHEHUS,

KOHTEKCTaM OsjiajieHMe  YHHBEPCAJbHBIMH  Yy4eOHBIMHU | KpUCTAJUIMYECKAss DPEHIeTKa, THUITBI XMUMHUYECKUX PEAKIHH (OKUCIUTEILHO-
NMO3HABATEJIbHBIMHU AeHCTBUIMMU: BOCCTaHOBUTENbHBIE, 9K30-U SHAOTEPMHUUECKUE, PeaKIIMi HOHHOTO OOMEHa),
a) 6a30BbIe JIOTHYECKHUE AeiiCTBHS: pacTBOp, JIEKTPOIUTHI, HEANCKTPOHTHI, SJIEKTPOTUTHICCKAS JTUCCOIHAIINS,
- CaMOCTOSITENILHO (dhopMynupoBath U | OKUCTIUTEINb, BOCCTAHOBUTENh, CKOPOCTh XUMHUUYECKOH pEaKkInu, XUMUIECKOe
aKTyaJIM3MpOBaTh MPOOJIEMy, pacCMaTpWBaTh €€ | pABHOBECHE), TEOPUU H 3aKOHBI (TCOPUS XUMHUYECKOTO CTPOCHHS
BCECTOPOHHE; oprannueckux BemiecTB A.M. bytiepoBa, Teopus 3IEKTPOTUTHYECKON

- YCTaHaBJ'II/IBaTI) CYIIICCTBCHHblf/'I HpI/I3HaK NI
OCHOBaHHUsl JJsl CpaBHEHUS, KIacCUPUKALUU H
00001IeHMS;

- OmpeneisaTh el JesTeNbHOCTH,
napaMeTpLI 158 KpI/ITepI/II/I UX JOCTHIXCHHUA,
- BBISBIISITH 3aKOHOMEPHOCTH U TPOTHBOPEYUS B
paCCManI/IBaeMBIX SIBJICHUAX

- BHOCHUTh KOPpPEKTUBBI B  JESTEIBHOCTD,
OIICHUBATh COOTBCTCTBUC pe3y.]'H)TaTOB eisam,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETFHOCTH;

3aJaBaThb

aucconyanuu, nepuoaudeckuid 3akod J.M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHUH, (aKTOJIOTHMYECKHE
CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJIyYEHUH U O€30M1aCHOM HUCIOJIb30BAHUU
BOXHEHIIMX HEOPraHMYeCKMX M OpraHWYeCKMX BEIIECTB B OBITY H
MPAKTUYECKOHN JESITeTbHOCTH YEJIOBEKa;

- YMETb BBIABJISTH XapaKTEpHblE NPU3HAKK M B3aUMOCBS3b H3YYECHHBIX
HOHSITI/II\/’I, IMPUMCHATH COOTBETCTBYIOUIUEC ITOHATHUA ITPHU OIMMUCAHUN CTPOCHUA U
CBOICTB HEOPraHMYECKMX U OPraHMYECKHUX BEIIECTB U UX IPEBpAILECHUM;
BBISIBJIATH B3alMOCB3b XUMHUYCCKUX 3HAHUH C IIOHATUAMU n
IIPEJICTaBICHUSIMH IPYTHX ECTECTBEHHOHAYYHBIX PEAMETOB;




- pa3BHBaTh KPEATHBHOE MBIIUICHHE TIPU PEIICHUH
YKU3HEHHBIX TIPOOJIeM

0) 0a30BbIe UCCJIeI0BaTeIbCKUE TeCTBUS:

- BJIAJIETh HaBBIKAMHU Y4eOHO-HCCIIEI0BATEIBCKOM
u MPOEKTHOU NeSITeTbHOCTH, HaBBIKAMU
pasperieHus mpoodieM;

- BBIABISITH TNPHUYUHHO-CIICJCTBEHHBIE CBS3H U
aKTyaJIM3UpOBATh 3aJ]a4y, BBIIBUTATh TUIIOTE3Yy €€
pelIeHHs, HAXOJIUTh apryMeHTHI ISt
JIOKA3aTeIbCTBA CBOMX YTBEPXKACHHI, 3aaBaTh
napameTpbl ¥ KPUTEPUU PEIICHUS;

- aHAIM3HWPOBATHh MOJYYECHHBIC B XOJIE€ PEIICHUS
3aJ]auyd  pe3yJbTaThl, KPUTHUYECKU OIECHHBATh HX
JIOCTOBEPHOCTh, IPOTHO3HPOBAThH W3MCHCHHE B
HOBBIX YCJIOBUSIX;

- YMETh NIEPEHOCHUTH 3HAHUS B MO3HABATCIBHYIO U
NPAaKTUYECKYIO O0JIACTH KU3HEICATCIILHOCTH;

- yMETh HWHTETPUPOBATH 3HAHUS U3 PA3HBIX

MPEeIMETHBIX 00IacTel;

- BBIIBUT'aThb HOBBEIC niaeu, HpennaraTb
OpPUTHHAIILHBIC TTOIXO/IbI U PEIICHUS;

- CIIOCOOHOCTD 150:4 HCITOJIL30BaHUS B

MMO3HABaTEILHOM 1 COIlHAIbLHOMN IMPAKTHUKE

- yMeThb HCIIONb30BAaTh HAUMEHOBAHUS  XUMHYECKHX  COCTUHEHHN
MEKJIYHApOAHOTO COK3a TEOPETUYECKOM W MPUKIAJHOM XUMHM U
TPUBHUAJIbHBIC HA3BaHUS BKHEHIINX BEIIECTB (3TUIICH, alleTUIICH, TJIUIEPHH,
denon, Qopmanbaerun, yKCycHas KHCIIOTa, TJIMIUH, YrapHbId Tas,
YIJIEKUCIIBIN Ta3, aMMHUAK, TalleHas U3BECTb, HETAIlICHAs W3BECTh, MUTHEBAS
COZla M JIPYTUX), COCTABISATH (POPMYJIbI HEOPraHMYECKUX M OPraHMYECKUX

BCIIIECTB, YPaBHEHUS XHMHYECKHUX pEaKIuh, OOBACHITH HUX CMBICI;
MOATBEPXKIATH XapaKTepHbIE XUMHYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOLIMMH IKCIEPUMEHTAMU U 3aIlMCSIMU YPaBHECHUN XUMHYECKUX
peaKuuii;

- YyMeTb YCTaHaBJIMBaTh IPUHAIJIECKHOCTh H3YYCHHBIX HEOPraHUYECKUX U
OpraHN4YC€CKUX BCHICCTB K OIMPCACIICHHBIM KJIaCCaM W IpylilamM COGHHHGHHﬁ,
XapaKTepu30BaTh MX COCTAaB U Ba)KHEHIIWE CBOWCTBA; ONPEAEIATh BHJIBI
XUMHUUYECKHUX CBA3€HM (KOBaJEHTHAs, NOHHAsl, METAUINYECKasi, BOJOPOAHAs),
TUIIBI KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KJIacCUu()UIUPOBATh XUMHUECKUE
peaxkuuu;

- copMupoBaTh NIpPEACTABICHUSA: O XHUMHYECKOM  COCTaBISIOLIECH
CCTGCTBGHHOHaquOﬁ KapTuHbl MHpa, POJM XUMHH B IMO3HAHHUU SIBJICHUI
npuposl, B (OPMUPOBAHMM MBIIICHUS U KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHAJIBHOW IPaMOTHOCTH, HEOOXOIMMOM Ul peleHus] MPaKTUYECKUX
3aJjady ¥ 9KOJIOTHYECKH OOOCHOBAHHOT'O OTHOILEHHS K CBOEMY 3/I0pOBBIO U
MPUPOAHON CpeliE;

- YyMEThb MHPOBOJIUTH pacueThl MO XMMUYECKUM (opMyiaM U ypaBHEHHUSIM
XUMHUYCCKUX peaKuMﬁ C HUCIIOJIBb30BaHUEM (1)I/I3I/I‘~IGCKI/IX BCJINYHMH,
XapaKTepU3YIOIIUX BEIIEeCTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 0ObemMa
(HOpMasnbHBIE YCJIOBHUSI) Ta30B, KOJMYECTBA BEILIECTBA; MCIIOJIb30BATh
CHUCTEMHBIE XMMHMYECKHE 3HAHWS AJIs NPUHATHS PELICHWM B KOHKPETHBIX
KN3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIIECCTBAMU U UX IPUMCHCHUCM

OK 02.

Hcnoap3oBaTh
COBPEMEHHBIE
cpencTBa
ITOMCKa,

B o0s1acTHIIEHHOCTH HAYYHOI'O MO3HAHUS:

- c(OpMUPOBAHHOCTh MHPOBO33PEHHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM U OOLIECTBEHHOW MPAKTHKH,
OCHOBaHHOT'O Ha Janore KYJIBTYP,

- yMeThb IUIAHUPOBaTb W  BBIIOJHATHL XMUMHWYECKUH  DKCIIEPUMEHT
(mpeBpallleHusi OpPTraHWYEeCKUX BEUIECTB IPH HArpeBaHUHU, IOIYYCHHE
JTUJICHA U U3Y4YECHHE €TI0 CBOMCTB, KaUECTBCHHBIC PEAKIUU Ha ajbICTHU[BI,
Kpaxmall, YKCYCHYIO KHCJIOTY; JeHaTypauusi O€NKOB IpH HarpeBaHuu,
[[BETHbIE pEaKUUu OCNKOB; TMPOBOAUTh pEaKIMU HMOHHOrO OOMeHa,




aHaJM3a u
WHTEPIIPETAUN
uHopmauu u
UH(POPMALIMOHH
bl€ TEXHOJIOTUU
Ui
BBIMIOJTHEHUS
3a1a4
npodeccuoHa
bHOU

eI TeIbHOCTH

CIOCOOCTBYIOLIIETO OCO3HAHUIO CBOETO MeECTa B
IIOJIMKYJIETYPHOM MHUPE;

- COBEpIICHCTBOBAHUE SI3bIKOBOM M YHUTATEJIbCKOU
KYJIbTYpbl KaK CpPEICTBA B3aUMOJCUCTBUS MEXIY
JIIOIbMU U IIO3HAHUS MUDA;

- OCO3HAHME LEHHOCTH HAy4YHOM JEeATEIbHOCTH,

FOTOBHOCTb  OCYLIECTBJISATH  HPOEKTHYIO U
M CCJIEIOBATEIbCKYIO JeSATEIbHOCTh
WHAUBUAYAIILHO U B TPYIIIIE;

OBianeHue  yHMBepPCAJIbHBIMM  Y4eOHBIMH

NMO3HABATEJIbHBIMHU AeHCTBUIMMU:

B) padora ¢ nHpopmanueii:

- BJIaJIeTh HABBIKAMU TOJy4eHUS MHPOPMAIUH U3
HUCTOYHMKOB Pa3HbIX THUIIOB, CaMOCTOSATEIHHO
OCYIIECTBIISITh NMOUCK, aHAJN3, CUCTEMATU3AIUI0 U
WHTEPIPETAHIO HH(POPMAIIUU Pa3TUYHBIX BUOB U
dbopM npencTaBieHUS;

- CO3/1aBaTh TEKCTHl B pPa3lIMYHBIX (popmaTax c
y4eTOM Ha3HaueHuss HHPOpMAIMH U IIeNeBOi
ayIUTOPUHU, BBIOMpas ONTUMAIbHYIO  (QopMmy
MIPEACTABICHUS U BU3YAIU3alIlNH;

- OlLIGHUBATh JIOCTOBEPHOCTh, JIETUTHMHOCTH
uH(pOpMaIlMK, €€ COOTBETCTBHE IPABOBBIM H
MOPAJIbHO-ITUYECKUM HOPMaM;

- HCIIOJIb30BaTh CpelicTBa WHGOPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTMM B PEHICHUH

KOTHUTHBHBIX, KOMMYHUKATHUBHBIX u
OpPTaHM3AIlMOHHBIX  337a4 ¢  COOJIOJCHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MacHOCTH,
TUTHEHBI, pECypcocOepexeHus, TMpPaBOBbIX U
THYECKUX  HOpPM, HOPM  HH(POPMAIMOHHOMN
0€30I1aCHOCTH;

- BJIaJI€Th HABBIKAMHU pPAaCIO3HABAaHMS W 3aLUTHI
uHpopManuy, WHGOPMAIMOHHON O€30MacHOCTH

OTIpEeIATh CPeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIE peakllUu Ha cylbdart-,
kapOOHAT- M  XJOPUA-aHHOHBI, HAa  KAaTHOH  aMMOHHS;  pelaTh
AKCIIEpUMEHTANIbHBIE 3afaun 1o TeMam "Metamiel" u "Hemeramiel") B
COOTBETCTBUHM C TpPABWIAMH TEXHUKH OE30MAaCHOCTH IpH OOpalleHuH ¢
BelIeCTBaMH U J1a00OpaTOPHBIM 00OPYJOBAHHEM; MPEACTABIATh PE3YIbTAaThI
XMMUYECKOT0 SKCIIEPUMEHTA B (hOpMe 3aMHCH YPaBHEHUH COOTBETCTBYIOIINX
peakuii 1 GOpMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3Y/IbTATOB;

- YMETh aHAJIM3UPOBATh XUMUYECKYI0 HHPOPMAIIUIO, TTOIY4aeMYIO U3 Pa3HbIX
HCTOYHUKOB (CpeACTB MaccoBoi nH(pOpManuu, cetb HTEpHET u Apyrue);

- BIAJACTb OCHOBHBIMHM METOJaMM Hay4yHOTO IIO3HAHMUS BEILECTB U

XUMHUYECKUX  SIBJCHHM  (HaONMIoJeHue,  HU3MEpeHHe,  IKCIEPUMEHT,
MOJICJIUPOBAHUE);

- YMeThb IPOBOJUTH PACUEThl MO XMUMHUYECKUM (OpMyNIaM U YpaBHEHHSIM
XUMHWYCCKUX peaKuHﬁ C HUCITIOJIB30BAHUEM (1)I/IBI/II-IGCKI/IX BCJINYMH,

XapaKTepU3YIOLUX BEIIECTBa C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0ObemMa
(HOpMasibHBIE YCJIOBHUSI) Ta30B, KOJMYECTBA BELIECTBA; MCIIOIb30BATh
CUCTEMHbIE XMMUYECKHE 3HAaHUS JJI HPUHATHS pEIIeHUH B KOHKPETHBIX
JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIIECCTBAMU U UX IIPUMCHCHHUEM




JIMYHOCTH,

OK 04.
DddekTuBHO
B3aUMO/JICHCTBO
BaTh u
paborarb B
KOJUIEKTUBE U
KOMaHJ1e

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITEIIBHOCTH U CaMOOTIPE/ICIICHUIO;
-OBJIAJICHUC HaBBIKAMH y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOH W COLMAIBbHOM
JIeSTCIIEHOCTH;

OsJaanenue YHHBEPCAJIbHbIMH
KOMMYHUKATHBHBIMU 1eCTBUAMM:

0) coBMecTHAasl 1eATEJIbHOCTD.

- TMOHMMAaTh M UCIOJIb30BaTh MPEUMYIECTBA
KOMaHJAHOW ¥ UHJIMBUyaJIbHOU paboThI;

- MPUHUMATHh 1M COBMECTHOU JEATEIbHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBATH JIEHCTBUS 10
€€ OCTHDKCHHUIO: COCTABIIAThH IUIAH JICHCTBHIA,
pacnpeenaTh pojid ¢ y4e€TOM MHEHUI y4YaCTHHUKOB
00CyX/1aTh pe3yJbTaThl COBMECTHOU pPaOOTHI;

- KOOPJMHUPOBATb U BBHINONHATH pabOTy B

YCIOBUSAX peanbHOro, BUPTYaJIbHOIO u
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
- OCYLIECTBJISITH IO3UTUBHOE CTPATETMYECKOE

MOBEJICHUE B PA3IUYHBIX CUTYAIUSAX, MPOSBISITH
TBOPUYECTBO U BOOOpaKEHUE, ObITh NHUITUATUBHBIM
OBJj1aieHHe YHHMBEPCAJbLHBIMH PeryJasTHBHbIMH
JeliCTBHSIMU:

') NPUHATHE ce0s1 M APYrUX JHo/Aeii:

- IPUHUMATh MOTUBBI U aPTYMEHTHI APYTHUX JIIOAeH
MIPU aHAJTH3E PE3YJIbTATOB JEATEILHOCTH;

- IPU3HABATh CBOE MPAaBO U MpPaBO APYIHX JIIOAEH
Ha OIIMOKM;

- pa3BUBaTh CIOCOOHOCTH TIOHMMAaTh MHp C
MO3UIIMH JIPYTOTO YeTIOBEKa,

- yMeThb IUIAHUPOBaTh W  BBINOJHATH XUMHYECKUH  HKCIIEPUMEHT
(mpeBpailleHusi OpPraHWYEeCKUX BEUIECTB IMPH HArpeBaHUU, IOTYYCHHE
ATUJIEHA M M3YYECHHE €ro CBOMCTB, KaU€CTBEHHBIC PEAKIIMU Ha aJIbJETHUJIbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JAeHaTypauus O€JIKOB MpH HarpeBaHUH,
[[BETHBIC PEAKIMH OCJIKOB, MPOBOIWTH PEAKIMM HOHHOrO OOMeHa,
OTIPEeNATh CPeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIE peaklUy Ha cylbdart-,
KapOoHaT- W  XJOPUA-aHUOHBI, HAa KAaTHOH AaMMOHUS;  peIlaTh
AKCIIEpUMEHTAJIbHBIE 3adaun 1o TeMaMm "Mertamnel" u "Hemeramnsl") B
COOTBETCTBUHU C TMPABWIAMHA TEXHUKH OE30MaCHOCTH MpPH OOpAlICHUH C
BellecTBaMH U J1a00paTOPHBIM 0O0OPYJOBAHHEM; MPEACTABIATh PE3YIbTAThI
XUMHYECKOT0 SKCIIEPUMEHTA B (POpMeE 3alUCH ypaBHEHUN COOTBETCTBYIOIINX
peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3y/IbTaTOB




OK 07. | B 00,1aCTHIK0JI0THY€CKOT0 BOCTIUTAHUSA: - cdopMupoBaTh MPEACTABICHHUSA: O XHUMHUYECKOW  COCTaBJISIOLICH
CopeiicTBoBaTh | - c(hOPMHUPOBAHHOCTH HKOJOTHUECKOW KYIBTYPHI, | €CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJIM XMUMHUU B TO3HAHUU SIBICHUH
COXPaHEHUIO MOHMMAHUE BJIMSHUS COLIMATIBLHO-)KOHOMHYECKUX | IPUPOJbI, B (HOPMHUPOBAHMM MBIIICHUS M KYJIbTYpPhl JIMYHOCTH, €€
OKpY’KaroIleu OpOIECCOB  HAa  COCTOSIHME  NPUPOAHON M | (YHKUIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM JJISl PEIICHUS TPAKTHYECKUX
cpenpl, COLIMATILHOM  Ccpefbl, OCO3HaHWE TIJI0OATBHOTO | 33]a4 U IKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
pecypcocOepex | xapakTepa 3KOJOTHYECKUX MpoliIeM; IIPUPOJIHON Cpee;
€HHUIO, - IUTAaHUPOBAHHE W OCYIIECTBJICHHE ACUCTBUI B | - YMETh COONIOAATh MpPaBUiIa HKOJIOTUUYECKHU Le1Ieco00pa3HOro MoBeIEeHUs B
IPUMEHSITh OKpYXXalollled Cpelle Ha OCHOBE 3HAHUS Leled | ObITy U TPYIAOBOM AESITENBHOCTH B ILIEJIAX COXPAaHEHUS CBOETO 370POBbS U
3HAHUS 00 | yCTOWYMBOTO pa3BUTHS YEIIOBEUYECTBA; OKpY’KaloIllel NPUPOJHON CpeAbl; YUUTHIBATH OIACHOCTH BO3ACHCTBUS Ha
U3MEHEHUU AKTUBHOE HENpUATUE JIEHCTBUM, MNPUHOCSIIUX | KUBbIE OPraHU3Mbl ONPEJEICHHBIX BELIECTB, IOHUMAas CMbBICI IOKa3aTess
KJINMATA, BpEJ OKpYXkKarollen cpere; MpeAeIbHON JOMMYCTUMOM KOHLEHTpauu
IPUHLINIIBI - yYMEHHE TIPOTHO3UPOBaTh HEOIArONpUSATHBIC
OepexIINBOro SKOJIOTUYECKHE MOCIEACTBUS MPEANPUHUMAEMbBIX
MPOU3BOACTBA, | ICWCTBUI, MIPEIOTBPAIATH UX;
3¢ dexTuBHO - pacumpeHnue OIbITa JIeATEIbHOCTH
JICHCTBOBATh B | DKOJIOTMYECKON HAIIPABICHHOCTH;
Ype3BbIYAHBIX | - OBJIAJICHUE HaBbIKAMU yueOHo-
CUTYaLUsIX HCCIIEI0BATENIbCKOM, IPOEKTHOM M COLHAIBHON

JESATEIBHOCTH;
[IK 1.5. OBananenue YHHUBePCAJbHBIMH | XUMUYECKUX PEAKLIUN;
BBt KOMMYHHUKATHBHBIMH ACHICTBUAMM: .

~ : - c(hOpMHPOBAHHOCTh YMEHHMH YCTaHABJIMBATH NMPUHAUIEKHOCTh U3yYEHHBIX
nedeKThl 0) coBMecTHAasl 1eSITeJIbHOCTh.

KY30BOB, KaOWH
U T1aThopM.

- TIOHMMAaTb M MCIOJB30BaTh IPEUMYIIECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;

- INPUHUMATh LEIM COBMECTHOU JEATEIbHOCTH,
OpraHM30BBIBATh U KOOPAMHUPOBATH JNEHCTBHS IO
€e JOCTHXKCHUIO: COCTABJIATh IUIAH JCHCTBUH,
pacupenensaTh poiau ¢ y4eTOM MHEHUH YYaCTHUKOB
00CyX/1aTh pe3yJbTaThl COBMECTHOM paldoThI;

- KOOPJMHHPOBAaTb U BBHIIOJNHATH pabOTy B
YCIIOBUSIX peanbHOro, BUPTYaJILHOTO 51
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

- OCYILECTBJIATH IIO3UTHBHOE CTPATErHYECKOE

HCOPTaHUYCCKUX W OPraHMYCCKHUX BCIICCTB K OMNPCACICHHBIM KJIaCcCaM H
rpynmnam COGI[I/IHCHI/II\/'I, XapaKTCpU3oBaTh UX COCTAB U Ba)KHEHIIIHE CBOIZCTBB.;
OIpCaACIIATD BU/JbI XHUMHUYCCKUX CBs3CH (KOBaJ'IGHTHafl, MOHHas,
MCETAIJIMYCCKasd, BOI[OpOI[HaH), THUIIBl KPUCTAJUIMYCCKUX PCHICTOK BCIICCTB,
KJ'IaCCI/I(l)I/II_II/IpOBaTB XUMHYCCKUC PCAKIIUU;

- BJIaICHUC OCHOBHBIMHM MCETOJAMM HAYYHOI'0 IIO3HAHHA BCIICCTB U
XUMHNYCCKHX SIBIICHHUI (Ha6JIIO,I[CHI/Ie, HU3MCPCHUC, 9KCIICPUMCHT,
MO,Z[eJII/IPOBaHI/Ie);

- cOpMUPOBAHHOCTh YMEHHI MPOBOJUTH pPACUEThl MO XUMHUYECKHUM
dbopMynaM W ypaBHEHUSM XHUMHUYECKHX pEAKIHH C MCIOJIb30BaHUEM




NIOBEJICHUE B Pa3IMYHBIX CHUTYaIUsIX, MPOSBISTH
TBOPUYECTBO U BOOOpakeHUE, OBITh HHUIIMATUBHBIM

bu3NYECKUX BEIWYMH, XapaKTEPHU3YIOIIMX BEIIECTBA C KOJUYECTBEHHOI
CTOPOHBI: Macchl, oObeMa (HOpPMaJbHBIE YCIOBHUS) Ta30B, KOJIMYECTBA
BEIIECTBA; HCIOJIb30BaTh CHUCTEMHBIC XUMHYECKHE 3HAHUS I NPUHSATHSL
pemeHHﬁ B KOHKPCTHBIX KMU3HCHHBIX CUTYyAlUAX, CBA3AHHBIX C BCUICCTBAMU
" UX NIPUMCHCHUCM,

IIK 2.5. OBnanenue YHUBEPCAJIbHBIMH | - BJIAJICHUE CHCTEMOM XMMHUYECKHUX 3HAHUH, KOTOpas BKIKOYAET:
Ocy1iecTBiIsATh | KOMMYHHKATHBHBIMH JAeCTBUSIMM: OCHOBOIIOJIATAIOIINE TOHATUSA (XUMUYECKHI 3JIEMEHT, aTOM, AJICKTPOHHAS
TEXHUYECKOE 0) coBMeCTHasi 1eAITeIbHOCTbD! 00o0Js104Ka aToma, s-, p-, d-3JIEeKTPOHHBIE OPOUTAIM AaTOMOB, HOH, MOJICKYIIa,
oGciyxuBatue |~ TOHAMATH M MCTONB30BaTh  MPEMMYIIECTBA | BANIGHTHOCTD, 3JIEKTPOOTPHIATEILHOCTD, CTENEHb OKUCICHHS, XMMHYECKas
ABTOMOGHILHE | KOMAHIHOW U MHIMBUYaIbHON pil6OTBI; CBs3b, MOJb, MOJISIPHAs Macca, MOJSPHBIA 00BEM, YIJIEpPOIHBIH CKeIIeT,
X KY30BOB. - IPUHWMATE LEIM COBMECTHOH JEATENBHOCTH, (GyHKIMOHATBHAS TPYIIA, PaJuKai, U30MEPUs, U30MEPbl, TOMOJIOTUYECKUMA
OpraHU30BbIBATh U KOOPAUHUPOBATH JEHCTBUS IO | psAll, TOMOJIOTH, YTIE€BOAOPOAbI, KUCIOPOA- U a30TCOJIEpKAIIUE COSAMHEHUS,
€¢ JIOCTHKCHHIO: COCTABJIATH TUIAH JICHCTBUH, | OMOJIOTMYECKH aKTHBHBIC BellecTBa (YIJICBOABI, JKHUPBI, OCIKH), MOHOMED,
pacupenensiaTh poiau ¢ y4eTOM MHEHUH YYaCTHHKOB | IOJIUMEP, CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJISIPHBIE  COEAMHEHUS,
00CyX/1aTh pe3yJabTaThl COBMECTHOM PaOOTHI; KpUCTAJUTMYECKasi pEeIIeTKa, TUIMBl XMUMHYECKUX PEaKIUui (OKUCIUTEIbHO-
- KOOPJIMHUPOBATH U BBHINOJHATH PAaOOTY B | BOCCTAHOBHUTENBHBIC, 9K30- U HIOTEPMUYECKHUE, peaKIIMi HOHHOTO 00MeHa),
YCHOBUSX peanbHOoro, BUPTYaAJILHOTO U | pacCTBOP, BJEKTPOJUTHI, HEIJICKTPOJIHTHI, JICKTPOJIUTHUECKAS] TUCCOLHAINA,
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS; OKMCIIMUTEND, BOCCTAHOBUTEND, CKOPOCTh XMMUUYECKON PEAKLIUHU, XUMHUUECKOE
- OCYIIECTBIATH TO3UTHBHOE CTPATETHYECKOE | pABHOBECHUE), TEOPUU W 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOCHHS
MOBEJICHUE B PA3IUYHBIX CUTYyalUsX, NPOSIBIATH | OpraHnueckux BemiecTB A.M. bytiepoBa, TeopHsl 3IEKTPOIUTHUYECKON
TBOPYECTBO U BOOOpaK€HUE, OBITh MHUIIMATHUBHBIM | JIUCCOLMAIINY, Tepuoanydeckuii 3akon [[.1. MenaeneeBa, 3aKkoH COXpaHEHUs
MAaccChl), 3aKOHOMEPHOCTH, CUMBOIIMYECKUHN S3BIK XMUMHH, (PAKTOIOTUUECKUE
CBEJICHMSI O CBOMCTBaX, COCTaBe, MOJYYEHUH U 0€30IaCHOM HCIOJIb30BaHUU
BOXHEHIINX HEOPTraHMYECKUX W OPraHUYeCKHX BEIIeCTB B OBITY U
MPAKTUYECKOM IESITETbHOCTH YEJIOBEKA;
IIK 3.5. B yacTu TpYyA0BOro BOCIMTAHUA: - chOpMUPOBAHHOCTh yMEHUW BBISBIATh XapaKTepHbIC TMPU3HAKH W
ITpou3BOAMTE - TOTOBHOCTh K TpYyAY, OCO3HAHHE IIEHHOCTH | B3AaUMOCBSI3b M3YUYEHHBIX MOHSATHI, MPUMEHSITH COOTBETCTBYIOLINE MOHSTHS
PEMOHT 1 MacTepCTBa, TPYI0Ito0ue; IPY ONUCAHMU CTPOCHHUS M CBOMCTB HEOPTraHUYECKUX W OPraHUYECKUX
OKPACKY - TOTOBHOCTB K  aKTHBHOH  IeATENBHOCTH | BEIIECTB M MX NPEBPACHAH; BLIABILTE B3aUMOCBA3h XHMHECKHX SHAHUH C
KY30BOB. TEXHOJIOTMYECKOM U COLMAaIbHON HANPABICHHOCTH, | HIOHATUSAMU U IPENCTABICHUSMH JAPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;
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CIIOCOOHOCTh ~MHHIMUPOBaTh, IUIAHUPOBATH U
CaMOCTOATCIIbHO BBITNIOJIHATD TaKYI0 ACATCIBbHOCTD,
- UHTEpEeC K Pa3IUYHBIM chepam
po(hecCHOHATLHOM NeSTeILHOCTH,

- c(hopMUPOBAaHHOCTb YMEHMH HCIOJb30BaTh HAUMEHOBaHMS XUMHUYECKUX
COCIMHEHUI MEXIyHApOIHOTO COI03a TEOPETUUYECKON M MPUKIIATHOW XUMHUH
U TpUBHAJIbHBIC Ha3BaHMUA BAXKHEHIIMX BELIECTB (ITWJIEH, allEeTHJIEH,
TIIMHEepuH, GeHou, GopManbIaerui, yKCycHast KUCIIOTa, TIHUIMH, yrapHbId ras,
YIJIEKUCIBIN a3, aMMUaK, raleHas U3BeCTb, HEralleHas U3BeCThb, IUThEBas
cola M JPYTUX), COCTABIATH (HOPMYJbl HEOPraHWYECKHX M OPTaHUYECKUX
BEIIECTB, YPAaBHEHHUs XUMHUYECKUX pEaKUUH, OOBACHATH HX CMBICIH;
MOJTBEPKIATh XapaKTepHbIE XUMHYECKHUE CBOHCTBa BEIIECTB
COOTBETCTBYIOLIMMH 3KCIIEPUMEHTAMHU U 3aIMCAMU YPAaBHEHUH XUMHUYECKUX
peaKIui;
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2. CTPYKTYPA U COJAEPXKXAHUE OBH_[EOBPA3OBATEJII)HOI71 JACHHUITINHBI
«XHUMUSA»

2.1. O0beM TUCHUILINHBI U BBl y4eOHOH padoThI

Bua yueOHoii padoThI O0Bem B yacax
O0bem o0pa3oBaTeIbHON NPOrpaMMbl JHCHUIINHBI o4

B T.4.

OcHoBHOe coJep:xkaHue 46

BT. 4.

TEopeTHYecKoe 00yueHue 29
MPaKTUYECKUE 3aHATUS 16

J'Ia60paTOpHI>Ie 3aHATUA -

HpO(l)eCCI/IOHaJ’IBHO-OpI/IeHTI/IPOBaHHOC codepiKaHue (conepmanne

NMPHUKJIATHOT0 MOIYJIA) 6
BT. ..

TeopeTudecKoe o0ydyeHune 2
MPAKTUYECKUE 3AHATUSA 4
KouTponbHas paborta 1
IMpome:kyrounasi arrectamus (J{uddepenmpoBanHblii 3a4eT) 2
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2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

HauMmenoBanue Conep:kanue yuyeOHOro Mmarepuasia (0OCHOBHOe H MNpPodeccHOHAIbHO-OPHEHTHPOBAHHOE), O6LeM 1aco MdopmMmupyembie
. 'HEM YaCOB
pa3aesioB U TeM | J1a0OpaTOpHbIe U MPAKTHYECKHE 3aAHATHS, IPUKJIATHON MOTYJIb KOMIIeTeHIIHH
1 2 3 4
OcHoOBHOE coJiepKaHue 46
Pa3nes 1. OcHOBBI CTPpOEHUs BellecTBa 6
Tema 1.1. OcHOBHOe coep:KaHue 4 OK 01
Crtpoenue aTromMoB
XUMHUECKHX Teopernueckoe o0yueHue 2
JJIEMEHTOB u - y
npupoaa CoBpeMeHHast Mofenb CTpoeHHs aroMa. CHMBOJWYECKUM SI3BIK XUMUU.XUMHYECKUN DIJIEMEHT.
XIMIUECKO DOnekTpoHHas KoH¢urypamnus aroma. Knaccudukamus XMMHYECKHX SJIEMEHTOB (s-, P-, d-?J'IeMeHTBI).
CBSI3H Banentarle AJIEKTPOHBI. BanenTHOCTE. DneKTpoHHas npupoaa XUMHYECKON CBS3H.
DIEeKTPOOTPUIIATSILHOCTh. BUABI XUMHYECKOW CBS3M (KOBaJieHTHAs, HWOHHAS, METAJUIMYECKas,
BOJIOPOJTHAS) U CITOCOOBI €€ 00pa30BaHUS
IIpakTuyeckne 3ansitus Nel 2
Pemrenne 3aganuii Ha HCHOJNL30BAaHME XHUMHUYESCKOM CHMBOJNMKM M Ha3BaHUM COCOUHEHHUH IIO
HOMEHKJIAType MEXKIYHApOJHOTO COH3a TEOPETUYECKOM W NPHUKIAAHOW XUMUU U TPUBUAIBHBIX
Ha3BaHUU JUISl COCTaBIICHUS] XUMHUYECKHX (POPMYJT JBYXaTOMHBIX COCIWHEHUN (OKCHUIOB, CYJIb(HUIOB,
TUAPUJIOB U T.1.) U APYTUX HEOPTaHUUYECKUX COCAMHEHUIN OTIEIbHBIX KJIACCOB.
[IpakTrueckue 3aaHusl HA YCTAHOBJIEHUE CBA3U MEXKAY CTPOCHHEM aTOMOB XMMHUYECKUX DJIEMEHTOB U
MEPUOIUYECKUM M3MEHEHHEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCIUHEHUU B COOTBETCTBUU C
nojoxxenueM lleprnoandeckoi CUCTEMBI.
Tema 1.2. OcHoBHOe coJiep:KkaHue 2 OK 01
[lepuoanueckuii OK 02
3aKOH M TabmuIa IpakTuyeckue 3ansaTus Ne2 2
H.HN. Menneneepa -
[lepuonnueckas cucrema xumuueckux odneMeHToB .M. MenneneeBa. DOU3NUECKUN  CMBICI
[lepuoanueckoro 3akona JI.M. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XHMHUYECKUX
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AJIEMEHTOB, OOpa3yeMbIX HMMH TIPOCTBIX U CJIOXXKHBIX BEIIECTB B COOTBETCTBHH C IOJIOKEHHUEM
xuMuyeckoro snementa B Ilepumomnueckoil cucreme. MHUPOBO33pEHUECKOE W HAaydHOE 3HAUCHHE
[Tepuonuueckoro 3akona J[.M. MengeneeBa. Ilporno3er .M. MengaeneeBa. OTKpbITHE HOBBIX
XHUMHYECKHUX 3JIEMEHTOB.

Pemienue npakTUKO-OPUEHTHUPOBAHHBIX TEOPETUUYECKUX 3aJaHM Ha XapaKTePHU3aALHUI0 XHUMHUYECKHUX
3JIEMEHTOB «MeTainyeckue / HeMETAJUTUHYECKHEe CBOMCTBA, JJICKTPOOTPUIATEIIEHOCTh XUMHUYECKUX
3JIEMEHTOB B COOTBETCTBUHU C UX AJIEKTPOHHBIM CTPOCHUEM M MOJIOKEHHEM B MEPUOJUYECKON CHUCTEME
xumuueckux 3yementoB .. MeHneneeBa»

Pa3znea 2. XumMuuyeckue peakumu

Tema 2.1. Tunsl | OcHOBHOE copep:KaHHe OK 01
XUMHUYECKUX
peaktmit Teopernueckoe o0yueHue

Knaccudukanuss 1 TUIIBI XUMHUYECKUX PEAKIUN C ydacTHEM HEOpraHuueckux BemecTB. CocTaBlieHHE

yYpaBHEHUN pEaKIMil COeNMHEHHUs, pAa3JIOKEHHUs, 3aMelleHus, oOMeHa, B T.4. peaklUuil TOpeHHs,

OKHCJICHUSI-BOCCTAHOBJICHUSI.

VYpaBHEHUsSI OKHUCIEHUsA-BOCCTaHOBIEHUS. CTeneHb OKucieHus. OKUCIUTENb W BOCCTAHOBUTEIIb.

CocraBneHrue W ypaBHUBAHHE OKHUCIIMTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIMM METOJIOM AJIEKTPOHHOIO

Oanmanca. OKHCIUTENHHO-BOCCTAHOBUTENBHBIE PEaKIMU B MPUPOJE, MPOU3BOACTBEHHBIX IMpoIleccax U

KU3ZHEIESITEIIbHOCTH OPTraHU3MOB

IpakTuyeckne 3ansiTusa Ne3

KonuuectBeHHble OTHOLIEHNS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHHM U PacyeThl 1O

YpaBHEHUSAM XHMHYECKUX peakiuid. Monb Kak eJuHUIla KOJWYEeCTBA BeliecTBa. MojsipHas Macca.

3aKOHBI COXpaHEHHUsI Macchl M dHepruu. 3akoH ABoraapo. MounspHslii 00beM ra3oB. OTHOCHUTENbHAS

IJIOTHOCTh Ta30B. PacyeTsl Mo ypaBHEHUSM XMMHUYECKUX PEAKIUN C MCIOJIb30BAHHEM MAacCChl, 00BheMa

(HOpMasbHBIE YCIOBUS) Ia30B, KOJIMUECTBA BEILIECTBA
Tema 2.2.| OcHOBHOE colepKaHHue OK 01
DNEKTPOIUTHUECKA OK 04

s OUCCoIMalvs "
NOHHBIA 0OMEH

Teopernueckoe o0yueHue

Teopus 3NIEKTPOAUTHUECKON qucconanui. MoHbI. DNEKTPOIUTEI, HEAIEKTPOIUTHI. Peakninu MOHHOTO
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oOMena. CocTaBieHHe peaklUii MOHHOTO OOMEHa MyTeM COCTaBJICHHUS WX MOJHBIX U COKPAIICHHBIX
HMOHHBIX ypaBHeHUH. KHCIOTHO-OCHOBHBIE peaklvy. 3aJaHusl Ha COCTABJICHHE MOHHBIX PEaKIInil

Pasnea 3. CTpoeHue U CBOCTBA HEOPTaHUYECKHX BellleCTB 14
Tema 3.1.| OcHOBHOE coJepKaHue 4 OK 01
Knaccudukanus, OK 02
HOMEHKIATYpa | Teoperuueckoe o0yueHue 2 IIK 1.5
ETeIZ)OiI;ESIquKHX [Ipenmer neoprannyeckoi xumun. Kiaccudukanus HeopraHndeckux BemiecTB. [IpocTeie U CIOXKHBIE 1IK 2.5
p BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEHIECTB (OKCUIBI, THIPOKCUIBI, KUCTIOTHI, COJIN). B3auMocBs3b IIK 3.5

Betects HEOPTraHMYECKUX BEUIECTB. ATrperatHble COCTOSIHHMS BemiecTBa. Kpucrammmdeckue M aMopgHBIC

BellecTBa. THUMBl KPUCTAUIMYECKUX PEUIETOK (aTOMHAas, MOJEKYJspHas, MOHHas, MeTajindeckas).

3aBHCUMOCTh (PM3UYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTAUIMYECKOH pPEmEeTKH. 3aBHCUMOCTh

XMMHUYECKON aKTHBHOCTH BEIIECTB OT BUJA XMMHMUYECKOH CBSI3M M THUIA KPUCTAIUIMYECKOW PEIIeTKH.

[IprunHbI MHOrOOOpa3us BEIIECTB

IpakTnyeckue 3ansaTust Ned 2

Homenknarypa HeOpraHW4eCKHX BEIIECTB: HAa3BAaHWE BEUIECTBA MCXOIS U3 MX XMMHUYECKOH (HOpMyIibl

WIA COCTaBJI€HHE XHMMHUYECKOH (OpMysabl HCXOAS W3 Ha3BaHMS BELIECTBA IO MEXIYHAPOIHON

(MIOITAK) nnu TpuBUaJIbHON HOMEHKJIATYpE.

Pemienne mnpakTHUecKuxX 3aJaHMi MO KJIAacCH(PUKAIMK, HOMEHKJIAType M XUMHYECKHM (opmynam

HEOpPraHMYECKUX BELIECTB PA3JIMYHBIX KJaccoB (yrapHbli ra3, YIJIEKHCIbIM Ta3, aMMHaK, ramieHas

U3BECTh, HEralleHas U3BECTh, MUThEBAst COJIA M IPYTUX): HA3bIBATh U COCTABIATH (POPMYIIBI XUMUUYECKHX

BELIECTB, ONPEENISITh IPUHAIIEKHOCTh K KJIaccy.

HcTounnku XxuMudeckoil nHpopmanuu (cpeicTB MaccoBoil nHpopmanuu, cetb VIHTepHET U apyrue).

ITouck nupopmanuu Mo Ha3BaHUAM, UIEHTH(PUKATOpaM, CTPYKTYPHBIM (popmyiiam
Tema 3.2. ®usznko-| OcHOBHOE co/lepPKAHHE 6 OK 01
XUMHYECKHE OK 02
CEONCTBA Teopernueckoe o0yueHue 4 JIK 1.5
HCOPTATHACCINX I\ ferammsr, OO6mue ¢uznyeckue U XUMMUYECKHe CBOMCTBAa MeTajuioB. CriocoObl MosydyeHus. 3HaueHHe TIK 2.5
BeHects METAJUIOB M HEMETAJUIOB B MNPHUPOJE M >KU3HEAEATENIbHOCTH 4eJoBeKa M opraHu3moB. Kopposwus|2 IIK 3.5

MCTAJIJIOB: BUABI KOPPO3UH, CITOCOOBI 3aIIUTHEI METAJUIOB OT KOPPO3HUKn
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Hemeramnel. OOmme ¢u3myeckne W XUMHUYECKHE CBOMCTBA HEMETAUIOB. THIMYHBIE CBOMCTBA

HemerawioB [V— VII rpynn. Knaccudukanus u HOMEHKIIaTypa coelMHeHH HeMeTauoB. KpyroBopoTst |2
OMOTEHHBIX IEMEHTOB B IIPUPOJIE
IpakTuyeckue 3ansaTus Ne6 2

CocraBiieHHE YpaBHEHMM XMMHYECKUX DPEAKIMM C y4aCTHEM IIPOCTBIX M CIIOKHBIX HEOPraHMYECKHX
BEIIECTB: METANIOB M HEMETAJJIOB; OKCHJIOB METAJJIOB, HEMETAIJIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHMYeCKUX KHUCIOT, OCHOBaHMH M aM(OTEpPHbIX THAPOKCHUIOB; HEOPraHUYECKUX COJIEH,
XapaKTEePU3YIOLIUX UX CBOMCTBA.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKHUX 3aJaHUNl Ha CBOMCTBA, COCTaB, IOJYYCHHE U
0e30macHOe WCIIOJIb30BaHUE BAKHEHIINX HEOPraHWYECKHX BEIIECTB B OBITY M MPAKTUYECKOM
JESTEIIbHOCTH YEJIOBEKA

Tema 3.3.| OcHOBHOE coJepKaHue 4 OK 01
Nnentudukanys OK 02
HEOPTAHHYECKHX TeopeTnueckoe o0yueHue 4 OK 04
petects Wnentudukaniss HEOPraHWYECKUX BEIIECTB C HCIIONB30BaHUEM HX (PU3HKO-XMMHUYECKHX CBOWCTB,

XapaKTEePHBIX KaueCTBEHHBIX peakuuii. KadecTBeHHBbIE peakiuu Ha cynbdaT-, KapOOHAT- U XJIOPHI-

AQHWOHBI, HA KATHOH aMMOHHS
Pazneua 4. CrpoeHne 1 CBOICTBA OPraHUYeCKUX BelIeCTB 12
Tema 4.1.| OcHOBHOe coepxaHue 4 OK 01
Knaccugukanus, IIK 1.5
cTpoeHHe x| TeopeTnueckoe oby4enune 2 TIK 2.5
HOMeHIIaTypa [losiBieHne M pa3BUTHE OPraHWYECKONW XMMHUHM Kak Haykd. [Ipeamer opranudeckoil xumuu. Mecto u IIK 3.5
OpraHH4eCcKIX 3HAYEHUE OPTaHMYECKOU XMMUH B CUCTEME ECTECTBEHHBIX HAYK.
BCILCCTB XUMHYeCKOoe CTPOCHHE KaK IOPSAAOK COCTMHEHHS aTOMOB B MOJIEKYJIE€ COTJIACHO MX BaJICHTHOCTH.

OCHOBHBIE TOJIOKEHUSI TEOPUM XMUMHUUYECKOTO CTPOEHUSI OpraHudeckux coenauHeHuii A.M. bytieposa.
VYraepoaHblid CKeJET OpPraHUYeCKON MOJEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHMHYECKOIO
CTpOeHHUs MoJeKyi. M3omepus 1 u30Mepsl.

[lonsitue o QynkumonanbHoi rpynne. Panukan. IlpuHuumnsl
COeIMHEHMI. MexayHapoaHas HOMEHKJIATypa M IPHUHLMIIBI

KJaccu(uKanum OpraHuYeCKuX
HOMEHKJIATYpbl ~ OpPraHUYEeCKUX
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coequHeHunil. IloHsTHe 00 a3o0Tcolep)KalMX COEIUHEHHSX, OMOJOTMYECKH aKTHBHBIX BeEIEeCTBaX
(yrmeBomax, Xupax, Oelkax W JIp.), BBICOKOMOJICKYJSPHBIX COCIUHCHHSIX (MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO)

IIpakTuyeckue 3ansiTus Ne7

HomeHnknatypa opraHu4eckux COEAMHEHUN OTACNIbHBIX KJIAcCOB (HACBHILIEHHBIE,
HEHACBIIICHHBIE W apOMAaTUYECKHE YTJIEBOJOPOIbI, CHUPTHI, (HEHONBI, albJACTUIbI,
KETOHBI, KapOOHOBbIE KHUCIOTBI U JAp.) CocTaBieHUE TOJHBIX W COKPAIIEHHBIX
CTPYKTYPHBIX (POPMYJ OPraHUYECKUX BEIIECTB OTEJIbHBIX KIJIACCOB, HCIONB3YSI HUX
Ha3BaHMUS [0 CHUCTEMAaTHYECKOW M TPUBUAJIBLHOM HOMEHKJIAType (STWJICH, alleTUJICH,
IMIEpUH, QeHon, GopManbaeru, YKCycHasi KUCJIOTa, TUIKH). PacdeTsl mpocTeitieit
(bopMyJIbl OpraHUYECKON MOJIEKYJIbI, UCXO/S U3 JIEMEHTHOTO cocTaBa (B %)

Tema
CBolicTBa
OpraHUYeCKUX
COeIMHEHUN

4.2.

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqelme

OU3NKO-XMMUYECKHE CBONCTBA OPTraHUYECKUX COCAMHEHUH OTIENIBHBIX KIACCOB (0COOEHHOCTH
KJ1accU(UKALMU 1 HOMEHKJIATypbl BHYTPH KJ1acca; TOMOJIOIMUYECKHUH psl v ob1mas popmyia; U3oMepus;
(u3nyeckre CBOMCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI TIOTyYEHUSs):

— MpenebHbIE YIIIEBOAOPOAb! (AIKaHbl M IUKJIOAIKaHbl). ['OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX
MCTOYHMKOB TEIUIa B IPOMBIIIICHHOCTH U ObITYy. CBOHCTBA MPUPOIHBIX YIIIEBOJA0POIOB, HAXOXKAECHUE B
MIPUPOJIE U IPUMEHEHUE AIIKAHOB;

— HempenenbHble (AJKEHBbl, AJIKUHbI M aJKaJWeHbl) M apoMaTHuYeCKUe YIIeBOJOpOAbl. [ opeHue
aleTUIIeHa KaK HICTOYHUK BBICOKOTEMIIEPATYPHOT'O IIJIAMEHU JJI CBAPKHU U PE3KHA METAJUIOB

— KHUCIIOpOIcOepkKalllie COeAMHEHUs (CIUPTHI U (PEHOJIbI, KapOOHOBBIE KUCIOTHI U A(UPHI, aJlbIETH bl
U KETOHBI, KUpPbI, yrineBojsl). IlpakThyeckoe NpUMEHEHHE STWIECHIJIMKONSA, TJHMIEpHHA, (eHoma.
[Ipumenenune ¢opmanpaeruaa, ameTaabIeruaa, YKCYCHOW KHCIOTHL. Mplla Kak COJM  BBICIINX
KapOOHOBBIX KUCIIOT. MOIOIIMe CBOWCTBA MbLIa

— azoTcojepXkallie CoeIuHEeHUs (aMMHBI M aMHUHOKHUCIOTHI, Oesku). BpicokoMonekymnsipHbie
COeMHEHUS (CHMHTETHYECKHE M OMOJIOTMYECKU-aKTHBHBIC). MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO.
[Tonmumepu3anyst STHIIEHa KAK OCHOBHOE HAIPaBJIEHUE €r0 UCIIOJIb30BaHUS.

I'enernueckas cBA3b MEXKAY KJacCaMH OPraHUYECKUX COEIMHEHUN

OK 01
OK 02
OK 04
IIK 1.5
IIK 2.5
IIK 3.5
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Tema 4.3. OcHOBHOe coep:KkaHue OK 01
Nnentuduxanys OK 02
OpraHMYECKUX Teopernueckoe o0yueHue OK 04
BEIIIECTB, ux
3HAYCHHE 1| Prooprannueckue coenunenns. Ilpumenenue u Ouonoruyeckas poib yrieBoaoB. OkucieHHE
NpUMeHeHNe | YIIEBOZIOB — HCTOYHHMK OHEPrMH JKUBBIX OpraHusmMoB. OOJacTH TNPUMEHEHHS AMUHOKHCIIOT.
6LITOBO u| [IpeBpaienust Genkos mumu B opranusme. buonormueckue Qynkumm Oenkos. buonornueckue
NPOM3BOJICTBEHHOI GyHKIMH )KAPOB. PoJlb OpraHnyecKoil XMMUU B PEIICHUH MPOOJIeM MUIIEBOH OE30IaCHOCTH
NeSITeIbHOCTH Ponb opranuueckoil XMMHUHM B pEIICHUH MPOOJIEM HHEPreTHYECKOW O€30MacHOCTH, B Pa3BUTHU
JenoBeKa MEUIIMHBI, CO3/IaHUH HOBBIX MATEPUAJIOB, HOBBIX HCTOYHHKOB SHEPIUH (IbTEPHATHBHBIC HCTOYHUKHU
sHeprun). OnacHOCTh BO3/ICUCTBHS Ha )KUBBIE OPTaHU3Mbl OPTAHMYECKUX BEIIECTB OTJEIBHBIX KJIACCOB
(YyrneBomopobl, CHUPTHI, (DEHOJNBI, XJIOPOPTaHWYECKUE MPOU3BOAHBIC, ANBACTHABI U [p.), CMBICI
MoKa3aTelist MPeeIbHO TOMYyCTUMON KOHIICHTPAlUU
KonTtposbHasn N
CtpyKTypa U CBOMCTBA OPTaHMUYECKUX BEIECTB
padota
Paszpnea 5. Kunernyeckue v TepMOJAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKkuuii
CxopocTh OcHOBHOe coiep:KaHue OK 01
XUMHUYECKUX OK 02
pEeaKuuu.
XUMHUYECKOE
paBHOBeCHE
Teoperuueckoe o0yueHue
CKOpOCTh peakifH, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DAKTOPOB: MPUPOJBI PEATHPYIOUIUX BEIIECTB,
KOHIIEHTPALUU pearupyromumx BEILECTB, TEeMIIepaTypbl u JI0ILAU pEaKIMOHHON
MOBEPXHOCTHU. TeroBbIed(PPEKTH XUMUYIECKUX pEaKINil. IK30-U SHIOTEPMHUUECKHUE, PEAKITHH.
OOpatumocTh peaknuii. XUMHUYECKOE pPAaBHOBECHE M €ro CMEIICHHWE IO JCHCTBHEM pPa3lUYHbIX
(hakTOpOB (KOHIICHTPAIIUS PEAreHTOB WIJIM MIPOIYKTOB PEaKIUH, IaBJIICHUE, TeMIIEpaTypa) sl CO3aHuUs
ONTUMAJIbHBIX YCIOBUM MpOoTEeKaHusl XuMudeckux npoueccoB. [Ipunmun Jle [lartense
IMpakTuyeckue 3anaTHA Ne8 OK 01
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Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJlaHUN Ha aHaidu3 (PaKTOpPOB, BIUAIONIMX HA HM3MEHEHHUE OK 02
CKOPOCTH XMMHMYECKON PEaKIMH, B T.4Y. C MO3UIMNA SKOJIOTMYECKH 1eIecO00pa3HOro MoBeICHUS B ObITY IIK 1.5
U TPYZAOBOM JI€ATEIILHOCTH B LIESAX COXPAHEHUS CBOETO 3/I0POBbS M OKPYXKAIOLIEH TPUPOJHOMN CpEebl. IIK 2.5
PemeHne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHuM Ha npuMmeHeHue npuHuuna Jle-Illarense st IIK 3.5
HAXOXJCHHUS HANpPAaBJICHUS CMELIECHUS PABHOBECHS XUMHUYECKOW peakuMM U aHajau3 (akTopoB, )
BIIUSIOLIUX HA CMEILEHNE XUMUYECKOTO PAaBHOBECHS
Pazpgea 6. PacTBOpbI
Tema 6.1. OcHoOBHOe cojiep:KaHue OK 01
[lonsiTue 0 OK 02
pacTBopax Teopernueckoe o0yuenue OK 07
PactBopenne kak ¢u3MKo-xuMHuYecKuid mporecc. PactBopel. CriocoOBI MPUTOTOBIICHUS PACTBOPOB. lIK 1.5
PactBopuMocTs. MaccoBasgs 10ons pacTBOpeHHOro BemecTBa. (CMBICH MOKa3zaTens MPeaeibHO IIK 2.5
JIONYCTUMOM KOHIIEHTPALMHU U €r0 UCII0JIb30BaHUE B OLIEHKE SKOJIOrMYECKON O€30MaCHOCTH. IIK 3.5
[IpaBuia 5KONOrMYECKU 1€1€cO00pa3HOro MOBEACHUS B OBITY W TPYIAOBOH AESITENBHOCTH B LIEJSIX
COXPAHEHUS CBOETO 3JI0POBbS M OKPYXKAIOLIEH MPUPOIHOW CPENbl; OMACHOCTh BO3JAECHCTBUS HA KUBbIC
OpraHu3Mbl OIIPE/IETICHHBIX BEILIECTB.
Pemenue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUN HA PacTBOPHI, UCIIOJIb3yEMbIE B OBITOBOU U
IIPOU3BOJICTBEHHON JEATEILHOCTH YEJIOBEKA
Tema 6.2.|OcnoBHOe conep:kanue OK 01
UccnenoBanue OK 02
cBo¥icTB pacTBopos | T eopeTnyeckoe odyuenune OK 04
[IpuroroBneHnue pacTBOpPOB 3a/laHHON (MaccoBoi, %) KOHLIEHTpalH (C MPAKTUKO-OPUEHTUPOBAHHBIMU
BOIPOCAaMH) U OIIPEINIEHUE CPeJIbl BOJHBIX PACTBOPOB.
Pemenue 3a1a4y Ha IPUTOTOBIIEHHE PACTBOPOB
IIpogdeccnonaibHO-OPHEHTHPOBAHHOE COJECPKAHUE (COAepKaAHUe TPUKJIATHOT0 MOAYJIs)
Pasznen 7. Xumust B ObITY ¥ IPOM3BOACTBEHHOI IEATEILHOCTH YeI0BeKa OK 01
OK 02

Xumust B OBITY U

OcHoBHOe coepkaHue
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MPOU3BOACTBEHHOMN
NEeATEILHOCTH
YeJI0BEKa

Teopernueckoe o0yueHue

Hogeiimume nocTrxeHns XUMUYECKOW HAYKH M XMMHUYECKON TEXHOJIOruH. Poib XxumMuu B obecnieueHun
9KOJIOTUYECKOH, SHEpreTHYEeCKON U MUIIEBON O€3011aCHOCTH, pa3sBUTHU MeaAuLUHBL. [IpaBuia noucka u
aHaM3a XUMHYECKOW HMH()OpPMAIMM W3 Pa3IMYHBIX HCTOYHUKOB (Hay4yHas W Yy4eOHO-HaydHas
JaUTEeparypa, CpelcTBa MaccoBoil nHpopMmaiuu, cetb MiHTepHer)

IpakTuyeckue 3ansTus Ne9,10

[Tonck m aHanmM3 KEMCOB O MPUMEHEHWM XMMHYECKUX BEIIECTB M TEXHOJOTHHA C Y4eTOM OymyIiei
npodeccnoHabHOM ~ [EATEIBHOCTH MO  TeMaM:  BaKHEWIWE  CTPOUTENIbHbIE  MaTepHallbl,
KOHCTPYKLUMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KEpaMHKa, MaTepuanbl UId JJIEKTPOHUKH,
HaHOMaTepHualbl, TEKCTUJIbHbIE BOJOKHA, WCTOYHUKUA DJHEPrud, OPraHMYECKUE U MHUHEpaJbHbIC
yI0OpEeHUs, JICKAPCTBEHHBIC BEIIECTBA, OBITOBAST XHMHSI.

3amuTa:lIpencraBienue pe3yabTaToOB pelIeHus: KeHCOB B popMe MUHH-IOKIIA A C IPe3eHTaIuei

OK 04
OK 07
IIK 1.5
IIK 2.5
IIK 3.5

IMpomexyTounas arrectanus no qucuuminte (1/3)

Bcero

54
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3. YCJIOBUSA PEAJIMBAIIMNK  ITPOT'PAMMBI OBIIEOBPA3OBATEJBbHON
JANCHUITTINHBI

3.1. TpeboBaHUSA K MUHUMAJILHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneYyeHn 0
Jlist peanuzaiiid  MPOTpPaMMbl  TUCIUIUTMHBL JIOJDKHBI OBITh MPETYCMOTPEHBI CIIEAYIONTHE
CrelaJbHbIE TIOMEIICHUS: YICOHBI KAOMHET XUMUU U/ UM YIeOHOW XUMHUECKOU JTaO0OpaTOPUH.

Oo6opynoBanue y4eOHOro KaOuHera (HArJs/IHble MOCOOMN): HAOOPHI IIAPOCTEPIKHEBBIX
MoJiele MOJIEKYJ, MOJENH KPUCTANTMYECKUX PEIIETOK, KOJUJIEKIIUU MPOCTBIX U CIIOXKHBIX BEIECTB
W/WIM KOJUIEKIMM TOJIMMEPOB; KOJUIEKIUS TOPHBIX IMOpPOJA W MHUHEpajoB, Tabnuua MeHneneesa,
yaeOHbIe (UIBEMBI, UGPOBBIC 00pa30BaTEIIbLHBIC PECYPCHI.

TexHuyeckue cpeacTBa 00y4yeHHs: KOMIBIOTED C yCTPOWCTBAMHU BOCIPOU3BE/ICHUS 3BYKa,
NPUHTEP, MYJIBTHUMEIUA-TIPOCKTOP C JKPAaHOM, MYJIbTHMEIUWHAs JOCKA, yKa3Ka-TIPE3CHTEp IS
IIPE3EHTALAMN.

OobopynoBanue Jadopatopum U padovYux MecT JIA0OPATOPUM: MEH3YPKH, IHUIIETKU-
KareJbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JYIIbI, IPEIMETHbIC U MOKPOBHBIE CTEKJIA, TUIAHIIETHI IS
KaleJbHBIX peakuuid, GuiIbTpoBalibHasg Oymara, MPOMBIBAJIKU, CTEKJISIHHbIE MPOOUPKHU, PE3HMHOBBIC
npoOku, QoHapuKU, HAOOP PEaKTUBOB, CTEKISHHBIC MANIOYKH, IITATUBBI ISl MPOOUPOK; MEpPHBIC
WIMH]PBI, BOPOHKU CTEKJIIHHBIE, BOPOHKH JIeNUTeNbHbIe HuanHapuueckue (50-100 mi), cTynku ¢
necTrukoM, (appopoBbIe YaIIKH, MHHIETHI, (QUIBTPHI OyMaxkHbIC, BaTa, Mapjs, YacOBBIE CTEKIIA,
JICKTPOTUIUTKH, JTa00paTOPHBIC INTATUBBI, CIIUPTOBBIC TOPEIKH, CIUYKH, TPHUOOp YIS TOTYICHHS
ra3oB (Wi mpoOUpKa ¢ ra300TBOJHON TPYOKOH), AeprKaTeIH I MPOOUPOK, CKIISTHKU JIJISl XPaHSHUS
pPEaKTHBOB, pa3faTouyHble JIOTKH; Xxumudeckue ctakansl (50, 100 u 200 mur); mmartenaw; TUHUETHI;
TUTENIbHBIE LIUMIIBI; CEKYHIOMEPHI (TaiiMepbl), MepHbIe podupku (Ha 10-20 M) U MepHbIE KOJIOBI
(25, 50, 100 u 200 mur), BomsiHast OaHs (MJIM TEPMOCTAT), CTEKJITHHBIC MAJ0YKH; KOHUYECKHUE KOJIObI
st TuTpoBanus (50 u 100 muT); MHAMKATOpHBIE MOJOCKU Asi ompenenenus pH u crangaptHas
WHAMKATOpHAs IIKalla; YHUBEPCaIbHbIM UHAUKATOp; numneTku Ha 1, 10, 50 mu (wnu no3atopsl Ha 1, 5
u 10 M), OrOpeTKu JuIs TUTPOBaHUS, MeauIMHCKIE mmpunbl Ha 100—150 M1, mabopaTtopHbIe W/WIH
aHaJIUTUYEeCKUe Bechl, pH-MeTphl, CymmibHBIN 1IKad, U Ip. TabopaTopHOe 000PYyI0BAHUE.

3.2. UndopmanmnoHHoe obecrniedeHHe peajn3alui NPorpaMmmMbl

OcHOBHBIE MeYaTHbIE U3TAHUS

1. Andunorenona, 1. B. Xumusi: ydeOHUK U MPAKTUKYM Ul CPEAHETO MPOPECCHOHATBLHOTO
obOpazoBanus / . B. Audpunorenona, A. B. ba6kos, B. A. [lonkoB. — 2-e u3a., ucnp. u aom. —
Mocksa: U3natensctBo FOpaiit, 2022. — 291 c.

2. WMeromuxuna, H. A. O6mas xumus: yueOnuk mis CIIO / H. A. Ileromuxwuna, JI. B.
Munaesckas. — Cankr-IlerepOypr: Jlans, 2021. — 164 c.

3. Huxonsckuii, A. b. Xumus: y4eOHUK ¥ MPAKTHKYM JJIsI CPEIHETO MPO(ecCHOHATBHOTO
obpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ m3x., mepepab. u jon. — Mocksa:
N3narensctBO FOpaiit, 2022. — 507 c.

4. Xumus: yueOHUK Ui cpeHero npodeccuonanbHoro oopazosanus / FO. A. Jlebenes, I'. H.
®daneeB, A. M. TI'ony6es, B. H. [llanmoBan; mox oOmieit penakiueit I'. H. ®aneeBa. — 2-e usn.,
nepepad. u gon. — Mocksa: U3narensctBo IOpaiit, 2022. — 431 c.

JlonoJTHUTeIbHbIE HCTOYHUKH

1.  Xwumusa. 10 kimacc. YriyOnéunsiii ypoBens : yuebuux/ B.B. Epemun, H.E. Ky3pmenko,
B.U. Tepenun, A.A. [Ipo3nos, B.B. Jlynun; nox pea. B.B. Jlynuna. — M.: IIpocsemenue, 2022. —
446, [2] c.: un.
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2. Xwumwms. 11 kmacc. YrnyOonéunusiii ypoBenb : yueOHuk/ B.B. Epemun, H.E. Ky3pmenko,
A.A. lpo3nos, B.B. Jlyaun; nox pea. B.B. JIyauna. — M.: I[IpocBemenue, 2022. — 478, [2] c.: ui.

3. Xwumusa. YriuyOnenuslid ypoBeHb. 10—11 xmaccel: pabovas mporpamma K juHun YMK
B.B. JlynuHa: y4e0HO-METOIUYECKOE nocooue / B.B. Epemum,
A.A. [Ipoznos, U.B. Epemuna, 2.10. Kepumos. — M.: lpoda, 2017. — 324, [1] c.

4.  Meronuueckoe mocobue k yuebnuky B. B. Epemuna, H. E. Ky3bmenko,
B.U. Tepenuna, A. A. JIpoznosa u np. «Xumus. YriayoneHHsrd yposenb». 10 kinacc / B. B. Epemun,
AA. Hpo310B, H1.B. Epemuna, B. . MaxoHHHa,
O. 10. Cumonosa, 2.}0. Kepumos. — M.: Jlpoda, 2018. — 339 c. : ui.

5. Meroauueckoe nocobue k yueonuky B. B. Epemuna, H. E. Ky3pmenko, A. A. JIpo3nosa
u np. «Xumus. Yrayonennslid ypoenb». 11 kiacce / B. B. Epemun, A.A. /Ipo3nos, 1.B. Epemuna,
H.B. Bonkosa, H.B. ®upcrosa, 2.10. Kepumon. — M.: Ilpoda, 2018. — 423 c. : un.
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4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHUS OBIIEOBPA30OBATEJIBLHO
T CHATIIAHBI

KoHTposib 1 oleHKa pe3ynbTaToB O0y4YEHHUS! OCYIIECTBIISIETCS MPENoAaBaTesieM B IMpoLecce

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

00y4aromyMuUCs WHIAUBHIYaJIbHBIX 3aJaHUN, MPOEKTOB, HCCIeNOBaHMU. Pe3ymbraThl 00ydeHHS

OMpCACIIAOT, YTO 06yqaloumecsl AOJDKHBI 3HATh, IMOHUMATh WU ACMOHCTPUPOBATL IO 3aBCPLHICHUU

HU3YUCHUA JUCHUIIIINHBI.

Jis popmupoBaHUs, KOHTPOJISL U OLICHKH PE3yJIbTaTOB OCBOCHUS Y4YEOHOM IHCIUIUIMHBI
UCIIONIB3YETCSI CHCTEMa OIICHOYHBIX MEpPONPUATUHN, MPEICTAaBISIONIas COOONH KOMIUIEKC Y4eOHBIX
MEPONPUSITHIA, COTIACOBAHHBIX C pe3yibTaTaMu 00yueHust u chopmynupoBaHHbx ¢ yuerom OI'OC
COO (mpeametnbie pe3ynbtathl o aucturuiuae) 1 GI'OC CIIO.

Ne |OK/IIK |Mopnyas/Pa3nen/Tema |Pe3yabrar 00yueHus Tumst . OUEHOMHEIX
MeponpusTHii
| OcHOBHOE cojIepKaHue
1 Paznen 1. OcHoBbI @opmymposats
0a3oBble NOHATHA W
CTPOEHHS BellecTBa
3aKOHbI XMMUH
1.1 |OKO01 Crpoenue atomoB|CoctaBnsate xumuueckue|l. Tecr «CtpoeHue aroMoB
XUMHYECKHX DJIEMEHTOB|(OPMYNbl COEIMHEHUN B|XHUMHUYECKUX AJIEMEHTOB u
U TPHUPOJIa XUMHUYECKOU |COOTBETCTBUI CO|TIPUPOIa XUMHUECKOH CBSI3U».
CBSI3U CTETIeHbIO okucieHusi|2. 3agaud Ha  COCTaBIICHUE
XUMUYECKUX  DIJIEMEHTOB,|XUMHUYECKUX dbopmyn
WCXO/ISl U3 BAJIGHTHOCTH H|JIBYXaTOMHBIX COCTMHEHUI
ANEKTPOOTPHUIIATEILHOCTH |(OKCHIIOB, CYJIBb(UIOB, THUIPHUIIOB
U T.1L.).
3. 3agaHus Ha WHCMOJIb30BaHUE
XUMHUYECKON CUMBOJIMKH u
Ha3BaHUI COEIMHEHHI o
HOMEHKJIAType MEXIYHApOJHOTO
cor3a TEOPETUYECKON 51
MIPUKJIATHON XUMHUHU u
TPUBUAIBHBIX  Ha3BaHUW  JJIs
COCTaBJICHUS XUMUYECKUX
bopmyn JIBYXaTOMHBIX
COEIMHEHU I (okcumoB,
Cynb(GUI0B, THIPUAOB U T.I.) U
JIPYTrux HEOPTraHUYECKHUX
COEIMHEHUH OTJENbHBIX KJIACCOB
1.2 |OKO01 Ilepunonnueckuil 3akoH 1| XapaKkTepu30BaTh 1. Tecr «Meramnuueckue /
OK 02 Tabnumna JI.A.|xuMHU4ecKre 3JIEMEHTHI B|HEMETAJJINUYECKUE CBOICTBA,
MenneneeBa COOTBETCTBUU c WX [3JIEKTPOOTPUIIATEITLHOCTh u
MOJIOKEHHUEM B|CPOJICTBO K AJIEKTPOHY
MEPUOINYECKON  CHCTEME|XUMHUYECKUX AJIEMEHTOB B
XUMHUYECKUX  DJIEMEHTOB|COOTBETCTBHE C WX AJIEKTPOHHBIM
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OK/IIK

Monyas/Paznen/Tema

PesynabTaT 00yuenus

Tunel OLl€HOYHBIX
MepOonpUATHH

J.1. Menneneena

CTPOCHHEM U TOJIOKEHUEM B
IIEPUOANYECKON cucreme
XUMUYeCKuX  aaementoB .M.
Meunneneesay.

2. [Ilpaktuueckue 3amaHus Ha
YCTAaHOBJICHHE  CBS3M  MEXKIY
CTPOCHHUEM AaTOMOB XHUMHYECKUX
3JEMEHTOB W  TMEPUOAMYECKUM
N3MEHCHUEM CBOMCTB
XHMUYCCKHX DJJEMCHTOB H HX
COEIMHEHUII B COOTBETCTBHU C
TTOJIOKECHUEM [Tepuoanueckoit
CHCTEME.

3. IIpakTUKO-OpHEHTHPOBAHHBIE
TEOPETHYCCKHUE 3aJaHuA Ha
XapaKTepU3aLHI0 XHMUYECKHUX
9JeMeHTOB: «MeTtamnueckue /
HEMeTaJInIecKIe CBOMCTBA,
3JEKTPOOTPUIIATETHLHOCTD u
CPOJCTBO K AIIEKTPOHY
XAMHYECKHUX 9JIEMEHTOB B
COOTBETCTBHE C MX 3JICKTPOHHBIM
CTPOGHHEM U TIOJIOKEHHEM B
IIEPUOINYECKON cucreme
XUMHYECKUX 2JIEMEHTOB
J.1. MenneneeBa»

Pa3zgen 2. XuMuueckue
peaxkuu

XapaxkTepu3oBaTh THUIIBI
XHUMHYECKHX pPeaKkuuii

2.1

OK 01
OK 04

Tumel XUMHUYECKUX
peakuuii

CocraBndTth peakuuu
COCIMHEHUSI, Pa3JI0KCHUS,
oOMmeHa, 3aMeILCHUS,
OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIC
peakiuu

1. 3amaum Ha  CcOCTaBJICHUE
YPaBHEHUH PEAKLUN:

- COCIUHCHHS, 3aMeIICHNS,
pas3noxeHus, 0OMeHa;

— OKHCIIMTEIIBHO-
BOCCTAaHOBUTENBHBIX PpEaKIUi C
HCIIOIL30BaHUEM MeToaa
AJIEKTPOHHOTO OajaHca.

2. 3agaum Ha pacyer MaccChl
BEILECTBA WJIH 00bEMA

ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIH O0BEMY
OJIHOTO U3  Yy4YacTBYIOIIUX B
pEeaKIny BEIIECTB; PacuEThI
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OK/IIK

Monyas/Paznen/Tema

PesynabTaT 00yuenus

Tunsi OLIEHOYHBIX

MepOonpUATHH

Maccel  (0OBEMa,  KOJMYECTBA
BELIECTBA) IPOJYKTOB PEAKILIMH,
€CIM OJHO W3 BEIIECTB HMeEET

IMpUMCCH

2.2

DIEKTPOIUTHYCCKAS
NUCCOLMALNAA U UOHHBIN
o0meH

CocraBnare  ypaBHEHHS
peaxkuu

oOmeHa c

XHUMHUYCCKUX
HMOHHOI'O
yY4aCTHEM
HCOPraHNYCCKUX BCUICCTB

1. 3apanus
MOJICKYJIIPHBIX u
peakuuii
OCHOBaHHI n

Ha COCTaBJICHUE

HOHHBIX
C ydYacTHeM KHCIOT,
coJiei,
YCTaHOBJICHHE M3MCHEHHS

KHUCJIOTHOCTH CPCAbI

Paznen 3. Crpoenue u
CBOMCTBA
HEOPraHUYeCKHUX
BellecTB

HcciaenoBarb cTpoeHne u
CBOlicTBa
HEOpPraHu4ecKUux
BeIeCTB

3.1

OK 01
IIK 1.5
IIK 2.5
IIK 3.5

Knaccudukanus,
HOMCHKJIATypa u
CTpOCHHE
HEOPraHUYECKUX
BEIIECTB

Knaccugpunuposars
HEOPraHU4ecKue
BEILIECTBA B COOTBETCTBHUU
C UX CTPOCHHEM

1. Tecr «Homenknarypa u

Ha3BaHUE HEOPraHUYECKUX
HCXOJIs
dhopMyIibI
XUMHUYECKOU

BEILIECTB
XUMHUYECKON

u3 ux
W
COCTaBJICHUE
(dbopMyIJIbI HCXOIS W3 Ha3BaHUS
BEIIECTBA

[0  MEXIYHapOJIHOU

U TPUBUAJILHON
HOMEHKJIATYpe».
2. 3agauM Ha pacyeT MaccOBOM
nonu  (Macchl)  XMMHUYECKOTO
JJIEMEHTa (coenuHeHus) B
MoJieKyIe (cMecH).
3. IlpakTuyeckue 3amgaHusi IO
Kiaccu(uKanum, HOMEHKIIAType U
dbopmynam
BEIIECTB

XUMHUYECKUM
HEOPTraHUYECKUX

pa3IMYHBIX KJIACCOB.
4. Ilpaktnueckue
OIlpelieJIeHne XUMHUYECKON
AKTUBHOCTHU BEIIECTB B
3aBUCUMOCTH BHJIa XUMUYECKON

3aJaHus Ha

CBSI3M W THUIA KPUCTALTMYECKOMN
peleTKn

3.2

OK 01
OK 02

Dduznuko-xumMnueckue
CBOMCTBA
HEOPraHUYECKUX

VYcraHaBiuBaTh
3aBUCUMOCTh ¢buzuKo-

XUMHAUYECKUX CBOWCTB

1. Tect «Oco0ennoCcTH
XUMHUYCCKUX CBOf/iCTB OKCI/I)IOB,

KHCJIOT, OCHOBaHUH, aM(OTepHBIX
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Tunsi OLIEHOYHBIX

Ne |OK/IIK |Mopnyas/Pasnen/Tema |Pesynbrat 00yuenus .
MeponpusiTHi
BELIECTB HEOPraHWYECKUX BEILECTB|TUIPOKCHIIOB U COJIEH».
OT CTpO€HHMs aToMoB H|2. 3ajgaHusi Ha COCTaBJICHHUE
MOJIEKYJ, a TakKXe THIIa|ypaBHEHUI XMMHUYECKHUX peakUuil
KPUCTAJUINYECKON C Y4acTHEM IPOCTbIX M CIO0XKHBIX
peLeTKu HEOPraHM4YeCKUX BEILIECTB:
OKCHJIOB METAJUIOB, HEMETAJIOB U
aM(pOTEePHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KHCJIIOT,
OCHOBaHUI U aM(OTEPHBIX
TUIPOKCU/IOB,  HEOPraHMYECKHUX
COJel, XapakTepU3ymIIUX  HX
CBOWCTBA U CIIOCOOBI MOJYYEHHUS.
3. IlpakTuko-OpUEHTHPOBAHHBIE
TEOpeTUYEeCKHe  33JaHus  Ha
CBOMCTBa U NOJIy4eHHe
HEOPraHUYECKUX BEILECTB
3.3 |OKO01 Wnentuduxamms Hccnenosath 1. IIpakTuKO-OpUEHTHPOBAHHbBIE
OK 02 HEOPraHUYECKUX KauyeCTBEHHBIC  PEAKLWH|3aJaHUS 1o COCTABJICHUIO
OK 04 BEILECTB HEOPraHWYECKHX BEIIECTB |XUMUYECKUX PEAKLIUN C y4acCTHEM
HEOPraHUYECKUX BELIECTB,
UCIIOJIb3YEMbIX s ux
UICHTU(UKAITIH.
4 Pa3znesn 4. Crpoenue u|HcciaenoBars crpoenue u|Konrponbnas padora
CBONCTBA cBoiicTBa opraHudeckux|«CTpykTrypa 1 CBOliCTBa
OPraHu4ecKux BeIeCTB OPraHM4ecKHX BelecTB)
BellecTB
41 |OKO01 Knaccugukanus, Knaccudunuponatsb 1. 3agaHms Ha  cocTaBIEHHUE
IIK 1.5 |cTtpoeHue V|OpraHMYECKHE BEIECTBA B|HA3BaHUM OPTaHUYECKHX
IIK 2.5 |HOMEHKIaTypa COOTBETCTBUU c VX |COCIUHEHNN IO TPUBHAIILHON WIH
IIK 3.5 |OopraHu4ecKux BEIIECTB |CTPOECHUEM MEXKIyHAPOAHOU
CUCTEMAaTUYECKON HOMEHKJIAType.
2. 3amaHus Ha COCTaBIICHUE
TIOJIHBIX u COKpaIlleHHBbIX
CTPYKTYPHBIX bopmyn
OpPraHUYECKUX BELIECTB
OTJIENbHBIX KJIACCOB.
3. 3agaun Ha  OMpeleNIeHHe
MpOCTeMNIIeH bopMyIbI

OprﬂHH‘—ICCKOﬁ MOJICKYJIbI, UCXOOA
13 3JIEMEHTHOT0 cocTaBa (B %)
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Ne |OK/IIK |Mopnyas/Pasnen/Tema |Pesynbrat 00yuenus Tumst . OHCHOTHBIX
MeponpusiTHi
4.2 |OKO01 CaoiicTBa OpraHnuecKux|Y cTaHaBIIUBaTh 1. 3aganust Ha cocCTaBJIEHUE
OK 02 COEIMHEHU N 3aBUCUMOCTh (U3MKO-|ypaBHEHUH XMMHYECKHX PEaKIUN
OK 04 XUMHYECKUX CBOMCTB|C y4acTUEM OpraHu4eCKUX
IIK 1.5 OPraHUYECKHUX BEILECTB OT|BEUIECTB HAa  OCHOBAaHUM  UX
IIK 2.5 CTPOEHUS MOJIEKYJI COCTaBa M CTPOCHHS.
IIK 3.5 2. 3agaHuss Ha  COCTaBJICHUE
YPaBHEHUN XUMHUUYECKUX PEAKLIUH,
WUTIOCTPUPYIOUINX ~ XMMHUYECKHE
CBOWCTBA C YYE€TOM MEXAHU3MOB
IIPOTEKAHUS JIaHHBIX peakuud u
TE€HETUYECKOMN CBS3U
OPraHWYECKUX BEIIECTB pPa3HbIX
KJIaCCOB.
3.  PacuernHple  3amaun 1O
YpaBHEHUSIM PEaKIUi C y4acTHEM
OpPraHMYECKUX BEIIECTB.
4.3 |OKO01 Wnentuduxamms HccnenoBats 1.IIpakTuKO-OpUEHTHUPOBAHHbBIE
OK 02 OPraHWYECKHUX BEILECTB,|KAaYECTBEHHBIE  PEAKLHH|3adaHUSL 1o COCTABJICHUIO
OK 04 170.¢ 3HAYCHHE Y| OpraHUYECKHUX XUMUYECKHUX PEAKLHN C y4acTHEM
MPUMEHEHUE B OBITOBOW|COCTUHEHUI  OTAEIbHBIX [OPraHUYECKUX BEIIeCTB, B T.4.
U NPOU3BOJICTBEHHON |KJIACCOB UCIIOJIb3YEMbIX JUTSL ux
JIeATEIbHOCTH YeJIOBEKa uaeHTupukauu B OBITY U
IPOMBILIUIEHHOCTH.
5 Paznen S.|XapakTepu3oBathb
Kunernyeckue U |BJIMSIHHE Pa3JIMYHBIX
TepMoAMHAMHUYecKkHe |paKTOpoB HA
3aKOHOMEPHOCTH paBHOBecHe M CKOpPOCTh
NPOTEeKAHUS XHMHYECKHX peakiui
XHMHYECKHX peakuui
3) OK 01 CkopocTh  XMMHYECKHX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBaHHBIE
OK 02 peakuuii. XHMMHUYECKOE|BIUSHUE  KOHLEHTPALNHU|TEOPETHUECKUE 3alaHus Ha
paBHOBECHE pearupyromux BeIIeCTB U|aHadu3 (PaKTOpoB, BIMSAIOLIMX Ha

TEMIICPATYpPbI Ha CKOPOCTb

XUMHYECKHUX PEAKIINH
XapakTepu3oBaTh
BIIUSTHUE M3MEHEHUs
KOHILIEHTPALlUU  BEIECTB,
peakuun Cpelsl U
TEMIEPATYpPbI Ha
CMEILIEHNE XHMHUYECKOTO
paBHOBECHS

N3MCHCHHUEC CKOPOCTU XHUMHYECKOH

peaxkuuu. [IpakTuko-
OpUEHTHUPOBAaHHBIE 3a/JaHus Ha
IIpUMEHEeHHe  npuHiuna  Jle-
Iatenne I HaXOXKIECHUSI
HaIpaBJIEHUs CMeIlleHUs

PaBHOBECHUA XHUMHYISCKOM p€akuuu
1 a”HaIu3 (baKTOpOB, BJIMAIOIIUX
Ha CMCIICHHUEC XUMHUYCCKOI'O
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Tunsi OLIEHOYHBIX

Ne |OK/IIK |Mopnyas/Pasnen/Tema |Pesynbrat 00yuenus .
MeponpusTHIA
paBHOBeECHs

6 HccaenoBarb
Paszen 6. PacTsophr HCTHHHBIEPACTBOPBHI €

3aJaHHBIMH
XapaKTepUCTUKAMU
6.1 |OKO01 [Tonsitue o pactBopax  |Paznuuath ucTuHHBIE|l. 3agau Ha MPUTOTOBJICHHUE
OK 02 pacTBOpbI pacTBOPOB.
2.  IIpakTUKO-OpHEHTHPOBAHHBIE
pacueTHbIe 3a/laHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIONIb3YyeMbIe B OBITOBOH U
MPOU3BOJICTBEHHON JIESITEIbHOCTU
YeJioBeKa
6.2 |OKO01 HccnenoBanne cBoiicTB|MccnenoBarb ¢duzuko-
OK 04 pacTBOpoOB XUMUYECKUE CBOMCTBA
IIK 1.5 HUCTHHHBIX PacTBOPOB
IIK 2.5
IIK 3.5

1 IIpodeccnonanbHO-0pHMEHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHue MPUKJIAJTHOTO MOLYJIs1)

7 Pa3pgen 7. OuenuBartp nociaeacTeus|3amura Keidca (¢ y4erom
XumMusi B ObITy H|0OBITOBOM u|0ynymeii  npodgeccuoHAIbHON
NMPOU3BOJACTBEHHOMI NMPOU3BOJACTBEHHOM AesITeJIbHOCTH)

AeSITeJIbHOCTH AeSiTeJIbHOCTH YeJIOBEeKa
Ye10BeKa c NO3ULUI
JKOJIOTHYECKOMI
Oe3omacHocTH
OK 01 Xumusi B Obity u|OuenuBath mnocnenctBus|Keiic (¢ yderom  Oymymiei
OK 02 IIPOU3BOJCTBEHHOMN OBITOBOM U |npodeccruoHanbHON
OK 04 JIESITEIbBHOCTH YEeJIOBEKA |[IPOU3BOJICTBEHHOM JESITEIbHOCTH)
OK 07 NeSATEIbHOCTH 4enoBeka c|Bo3MoXXHbIE TEMBI KEHCOB:
IIK 1.5 no3unuii  3kosmornueckoi|l.  Iloremnenue  knumara U
IIK 2.5 6e30macHOCTH BBICBOOOKIICHHE ra30BBIX
IIK 3.5 TUAPATOB CO JIHA OKEaHa.

2. bynymue matepuansl 1)1 aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHSI.

3. HoBele marepmanel Uit
COJTHEUHBIX OaTapeil.
4. JlekapctTBa  Ha  OCHOBE

PACTUTCIILHBIX IIPCIIapaToOB
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