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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBI
OBIIEOBPA30OBATEJBHOM JUCIHUILJIMHBI COO0.01.09 XUMMUSI

1.1. MecTo AUCHUIUIMHBI B CTPYKTYpe OCHOBHOI TmpodeccHoHAIbHOM
00pa3oBaTe/IbHOI MPOTrPAMMBI

Ob6meobpazoBarenphas aucuumanHa COO0.01.10 Xumusa nzyqaercs Ha 0a30BOM
ypoBHE B  00meoOpa3oBaTeIbHOM  I[HMKIE  y4eOHOro  IjlaHa  OCHOBHOM
npodeccuoHalIbHOM  oOpa3oBaTeabHOM  mporpammbl  criennanbHocTH  11.02.19

KBanToBbIe KOMMYHHUKAIIUH.

1.2. esau ¥ muIaHUPyeMble Pe3yJIbTaThl 0CBOEHUS JUCITUTIJIMHBI

1.2.1. e ¥ 32124y AUCUMIINHBI

@opMHUpPOBAaHUE Yy CTYACHTOB MPEACTABICHUS O XUMHUYECKON COCTABIISIOIICH
€CTEeCTBEHHO-HAYYHOW KapTUHBI MUpPa KaK OCHOBBI IPUHSATUS PEUICHUN B )KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIUsX, OTBETCTBEHHOTO MOBEICHHS B IPUPOJIHOU CpeEIE.

3ajgaun TUCHUIUINHBI:

- copmupoBaTh TOHUMAHHE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHUYECKHUX
IPOLIECCOB M SIBJICHUM B OKPYXAKOLIECW Cpele, LEIOCTHOM HAay4YHOM KapTUHBI MHUpA,
B3aMMOCBSI3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

- pa3BUTh YMEHHUS COCTaBIATH (DOPMYJIbI HEOPTAaHWYECKUX M OPraHUYECKHUX
BEII[ECTB, YPABHCHUSI XUMUYECKUX PEAKIINI, OOBSICHITh UX CMBICI, HHTEPIIPETHUPOBATH
pe3yJbTaThl XUMUUYECKUX IKCIIEPUMEHTOB,

- copmupoBaTh  HABBIKM  TPOBENCHUS  MPOCTEUININX  XMUMHYECKHUX
AKCIIEPUMEHTAILHBIX UCCIICOBAaHUM C COOIIOICHHEM TIPaBMII 0€30MMacCHOTO OOpaIIeHUS
C BEIECTBAMH U JIA0OPATOPHBIM 000PYI0BAHUEM;

- pa3BUTh YMEHHUS HCIOJb30BaTh MHQPOPMAIIUIO XUMHUYECKOTO XapakTepa u3
Pa3IMYHBIX UCTOYHUKOB;

- copMHUPOBATH YMEHUS MPOTHOZUPOBATH MOCIEICTBHSI CBOCH JESITEIBHOCTH U



XUMHUYICCKUX ITPUPOAHBIX, OBITOBBIX U IMPOU3BOACTBCHHBIX ITPOICCCOB;
- C(l)OpMHpOBaTI) IIOHMMAaHHNC 3HAYHMMOCTHU ,ZIOCTI/I}KCHI/Iﬁ XUMHYECKOM HAaYKH H

TEXHOJIOTUM JJIsl pa3BUTHUS COIIMAIBHON U TPOU3BOICTBEHHOM cep.

1.2.2. TIlnanupyemble pe3yJbTAaThl OCBOEHHSI 00HIe00pPa30BaATEILHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHWe TUCIUIUIMHA UMeeT npu ¢opmupoBannu u pa3zsutuu OK U
[1K.
OK 01. BeiObupare crnocoObl pemeHus 3aaad Ipo(ecCHOHANBbHON eSTeIbHOCTH
IIPUMEHUTENBHO K Pa3JINYHBIM KOHTEKCTaM;
OK 02. Mcnonb30BaTb COBpEMEHHBIE CPEACTBA IOMCKA, aHAIN3a WM HHTEPIPETALUU
uHpopManuu, W HMHPOPMALMOHHBIE TEXHOJOTMU JJIs  BBINOJIHEHUS  3a4ad
npo(hecCUOHATIBHOM e TENbHOCTH;
OK 04. D¢ddexTrBHO B3aMMOIEUCTBOBATh U padOTATh B KOJJIEKTUBE U KOMaH/IE;
OK 07. CopeiicTBoBaTh COXpaHEHHUIO OKPYKAIOIIECH Cpeibl, pecypcocOepeKeHHIo,
OPUMEHATH 3HaHHUsI 00 M3MEHEHUHU KIuMaTa, NMPUHIUIBI OEpexIMBOro Mpou3BOJICTBA,

3¢ (HEeKTUBHO AEMCTBOBATh B UYPE3BbIUAMHBIX CUTYAIUSX.



1.2.2. IInanupyeMble pe3y/bTaThl OCBOEHHS 00111€00pa3oBaTe/IbHOI JMcHUIIMHBI B cooTBeTcTBHH ¢ ®I'OC CIIO u

Ha ocaose ®PI'OC COO

Kox 1 HauMeHOBaHHe
¢GopmMupyembIx
KOMIIeTeHIINH

H.]IaHl/IpyeMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

Oo0mrue

I[ncumumﬂapnme

OK 01. Bri6upats criocoOsr
pelieHus 3aaa4
npodeccnoHaTBEHOMI
JEATeIbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIUTAHMS:

- TOTOBHOCTh K TPYIy, OCO3HAaHHWE LIEHHOCTH MacTEpCTBa,
TPynOJItO0HE;

- TOTOBHOCTb K aKTUBHOM JEATEILHOCTU TEXHOJIOTHYECKOM
u COITMAJIbHOM HaIpaBJIEHHOCTH, CITOCOOHOCTH
WHUIMMPOBATh,  IUIAHUPOBATb M CAMOCTOSITEIBHO
BBITIOJIHSATH TaKyIO JACSATEIHHOCTD;

- HHTEpeC K pa3audyHbiM chepaMm mpodecCHOoHATBHON
JeATEeIIbHOCTH,

OBJagenue YHHMBEPCAJIbHBIMHA
MO3HABATEJIbHBIMM JIEHCTBUSIMH:

a) 0a30BbIe JJOTHYECKHE 1eHCTBHS:

- CaMOCTOSITENIbHO (OpMYJIMPOBaTh M aKTYyaJIU3HPOBATH
nmpo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYIIECTBEHHBIM MPU3HAK WM OCHOBAHUS
JUIS CpaBHEHMsI, KiIacCU(UKaUU U 0000IIeHHS;

- ONpEAENTh IENH JIeATeTbHOCTH, 337]aBaTh MapaMeTphl U
KPUTEPUU UX JTOCTUKEHUS;

- BBIBISITH  3aKOHOMEPHOCTH U
paccMaTpuBaEMBbIX SIBJICHUSX;

- BHOCHUTb KOPPEKTHUBBI B JI€ATEIHLHOCTh, OIICHUBATH
COOTBETCTBUE pE3YJIbTATOB IEJISIM, OLIEHUBaTh PHUCKU
MMOCJIE/ICTBUU NCATCIBHOCTH,

- pa3BUBaTh KpPEATUBHOE MBIIUIEHUE TPU PEIICHUU
KU3HEHHBIX TIPOOIIEM

0) 0a30BbIE HCCIeN0BATENbCKUE AeCTBUS:

- BJIaJIeTh HaBBIKAMH YYEOHO-MCCIEAOBATEIIBCKON M
MPOEKTHOM  JESATENIbHOCTH, HABBIKAMH  pa3pelICHUs
npo0em;

y4eOHBIMU

MMPOTHUBOPECUHA B

- BJIAJETh CHUCTEMOM XHMHYECKMX 3HAHMM, KOTOpPast
BKJIIOYAET: OCHOBOIIOJAraroIiyue MOHATHA (XUMHUYECKUH
JJIEMEHT, aTOM, JJICKTPOHHAash 00OJIoYKa aroma, S-, p-, d-
JIEKTPOHHBIE  OpOMTaNM  aTOMOB, MOH, MOJEKYIa,
BaJICHTHOCTb, ANEKTPOOTPULIATEIBHOCTb, CTENEHb
OKHUCJICHHUS, XMMHMYECKas CBsI3b, MOJIb, MOJIIpHas Macca,
MOJISIPHBIA 00BEM, YITIEPOAHBIA CKeNeT, (pyHKIMOHAIbHAS
rpynna, pagukai, U30MepHs, U30MEPbI, TOMOJIOTHYECKUI
psna,  TOMOJIOTH,  YIJIEBOJAOPOJbI,  KHUCIOpOA- U
a3oTco/epKalllue COECIUHEHUs, OMOJOIMYECKH AaKTHUBHBIE
BellecTBa (YIiaeBObl, KUPBI, OCJIKH), MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYJSPHBIE COCINHEHUS,
KpUCTAIJINYECKAsl PELIeTKA, TUIbl XUMHUYECKUX peaKiui
(OKHCIUTENBHO-BOCCTAHOBUTEINIBHBIE, 9K30-U
SHJOTEPMUUYECKHE, PEaKIIMd HMOHHOTO OOMEHa), pacTBOp,
JNEKTPOJIUTBI,  HEDJIEKTPOJUTHI,  DJIEKTPOIUTHUYECKAS
JUCCOLMAIUS, OKHUCIINUTENb, BOCCTAaHOBHUTENb, CKOPOCTh
XUMHYECKON PEaKIMH, XMMHUECKOE PAaBHOBECHUE), TEOPUU
U 3aKOHBI (T€OpUs XUMHUYECKOTO CTPOCHHSI OpraHUYEeCKHX
BemiectB A.M. byrtnepoBa, Teopusi 3I€KTPOIUTHUECKOMN
auccounanuu, nepuoanveckuii 3akon .M. Menpaeneesa,
3aKOH COXPaHEHHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3BIK XUMHH, PAKTOJIOTUYECKUE CBEJCHUS

(o) CBOﬁCTBaX, COCTaBC, TIIOJYUCHUHU U 0e30ImacHOM
HUCIIOJIb30BaHHUH BaKHEHUIITIX HCOPraHNYCCKUX n
OpraHHUYCCKUX  BCHICCTB B GLITy u HpaKTHqCCKOﬁ

JCATCIIBHOCTH YCJIOBCKA,
-YMCTb BBIABJIATH XaPAKTCPHBIC IMPU3HAKH U B3aUMOCBA3b
N3YUYCHHBIX HOH?ITI/If/'I, INPUMCHATH COOTBCTCTBYIOIIMEC




- BBISIBJIATH NMPUYNHHO-CJICCTBCHHLIC CBA3HU u
dKTyaJIu3upoBaTb 34144y, BBIJIBUI'aTb  T'HIIOTE3Y €€
peliCHusd, HaXOAWUTb AapPrymeHTbl IJId OO0Ka3aTCJIbCTBA

CBOMX YTBEPXKICHHUH, 3aJaBaTh IMapaMeTpbl M KPUTCPHUU
pelIeHus;

- aHAJU3HUPOBATh IMOJYYCHHBIC B XOJC PEIICHHUS 3aja4u
pe3yNbTaThl, KPUTUYECKH OILIEHUBATH WX JIOCTOBEPHOCTH,
MIPOrHO3UPOBATh U3MECHEHUE B HOBBIX YCJIOBHSIX;

- yYMeTh TIEPEHOCUTHh 3HAHUS B I[IO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEICATEIIbHOCTH;

- YMeTh HMHTETPUPOBATH 3HAHUS W3 Pa3HBIX MPEAMETHBIX
obacTei;

- BBIABUTATh HOBBIC HWJCH, MPEIIararb OPUTHHAIBHBIC
MOJIXOJIbI M PEILICHUS;

- CIIOCOOHOCTb HX HCIIOJIB30BAHHUS B IIO3HABATEILHOU M
COLIMAJILHOM MTPAKTUKE

NOHATUA TPHU OIMMCAHHUU CTPOCHUS U CBOMCTB

HECOPraHNMYECKUX H©U  OPraHUYCCKHUX BEIIECTB MW HUX
IpEeBp aﬂleHHﬁ; BBISABJIATH B3aHMOCB3b XHMHUYCCKUX
3HAaHWK C TIOHATHUAMH H NpEaACTAaBICHUAMU OPYIrux

CCTCCTBCHHOHAYYHLIX NPCAMCTORB,

- yYMeThb WCHOJb30BaTh HAMMEHOBAaHUS XHMHUYECKUX
COEAMHEHUN MEXIYHApOJHOIO COK03a TEOPETUYECKOW U
NPUKIATHON XUMHUH U TPUBUAIbHBIC HA3BAHUS BAKHEHIIINX
BEIIECTB  (ITWJICH,  aleTWICH, TIHIEpPHH, (EHOI,
(dbopManbaeru, yKCycHasl KUCIO0Ta, TIUINH, YTapHBIA ra3,
YTHGKHCHBIﬁ ra3d, aMMHaK, ramicHas H3BCCTb, HETralicHas
U3BECTb, MMUTHEBASI COJIa U JIPYTHX), COCTABIATH (HOPMYIIbI
HCOPTraHNMYCCKUX U OPraHnMYCCKUX BCHICCTB, YPABHCHUA

XUMHUYECKHX  peakUuid,  OOBACHATH  MX  CMBICK;
IIOATBEP)KIATh  XapaKTEpHblE XMMHYECKHME  CBOWMCTBA
BELIECTB  COOTBETCTBYIOIUMMHM  OJKCIIEPUMEHTAMH U

3aIUCSIMU YPAaBHEHUN XMMHYECKUX PEAKIIUM;

- yYMEThb YCTaHaBIMBaTh IPHUHAUIEKHOCTh W3YYCHHBIX
HEOPraHWYeCKUX M OpPraHMYEeCKUX  BEUIECTB K
ONpENEICHHBIM  KJaccaM M TIpynnaM  COEAVMHEHUH,
XapakTEepU30BaTb HUX COCTaB M BaKHEUIIUE CBOMCTBA;
ONpeAeNsaTh BHJIbI XUMHUYECKHX CBs3ed (KOBaJIeHTHas,
VOHHas, MeTaIn4ecKas, BOJIOPOJIHAS), THIIBI
KPUCTAIJIMYECKUX PEIIETOK BELIECTB; KIaCCU(PHUIMPOBATH
XUMUYECKHE PEaKLINH;

- copmMupoBaTh  MNpPEJACTaBICHUS: O  XUMHUYECKOH
COCTABJISIOLIEN €CTECTBEHHOHAYYHON KapTUHBI MUPA, POIU
XUMHUH B TIO3HAHMU SIBJICHUM TPUPOJIbI, B POPMUPOBAHUU
MBILUIEHUS! U KYJIbTYpBl JINYHOCTH, €€ (DYHKIIMOHAIbHOU
IPaMOTHOCTH, HEOOXOUMON JJIsi peHIeHUs] MPAKTHUECKUX
3aJa4 M OKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K
CBOEMY 3JI0POBBIO U IIPUPOJHOU CpeELiE;

- YMETh IPOBOJUTH PACUETHI 10 XMMUYECKUM (popMysiaM U
YPAaBHEHUSIM XHMHMYECKUX PEAKUUH C MCHOJIb30BAHUEM
(U3MYECKUX BENHWYHMH, XapaKTEePU3YIOIIMX BEIIEeCTBA C




KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00beMa (HOpMaIbHbBIE
yCIIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BATh
CHUCTEMHBIE XUMHYECKNE 3HAHUS JUUIA IPUHATHS PELIEHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYallMsX, CBA3AHHBIX C
BEIIECTBAMHU U UX NPUMEHEHUEM

OK 02. Mcionb30BaTh
COBpEMEHHBIC CPEJICTBA
MOKCKA, aHaJIM3a U
HUHTEPIPETAINH
nHpopManuu u
MH(POPMAIOHHBIE
TEXHOJIOTUU TSI
BBITIOJTHEHHUS 3a/1a4
npoheCCuOHATLHON
JeSTEIILHOCTH

B 00s1acTH IEHHOCTH HAYYHOI'0 MO3HAHUSA:

- cOPMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOU
MPaKTUKH, OCHOBAHHOT'O HA JTUAJIOre KYJIbTYp,

CIOCOOCTBYIOIIETO ~ OCO3HAHUIO  CBOEr0  MecTa B
ITOJIMKYJIBTYPHOM MUPE;
- COBEpIUCHCTBOBAHME S3BIKOBOM M  YMTATEIbCKOU

KYJbTYpbl KaK CPECTBa B3aWMOJICUCTBUS MEXIY JIHOJbMHU
Y [I03HAHUS MUPA;

- OCO3HaHUE€ LEHHOCTM HAy4yHOHM  JIEATEIIbHOCTH,
TOTOBHOCTb OCYILECTBIIATh IPOEKTHYIO u
HCCIIEIOBATENbCKYIO JAESITENbHOCTh WHIAUBUAYAIbHO U B
Ipymnie;

Osianenue YHHBEPCAJIbHBIMH y4eOHBIMU

NMO3HABATEJIbHBIMU /1eHCTBUAMM:
B) pa6ora ¢ undopmanmeii:

- BJIaJACTb HABbBIKAMU IIOJYYCHUS I/IH(I)OpMaI_II/II/I nus3
NCTOYHHUKOB Pa3HBIX THIIOB, CaMOCTOSATCIIbHO
OCYHICCTBJIATL  IMOUCK, aHAJIN3, CUCTEMATHU3allUI0 U

MHTEpIpeTaluio HHGOPMallUK pa3IMnYHbIX BUJIOB U (GopM
[IPEACTABICHUS;

- CO3/1aBaTh TEKCTHl B Pa3lMYHbIX (opMaTax C y4eTOM
Ha3zHauyeHUs MH(POPMAIUK U 11€JIEBOM ayAUTOPUH, BHIOUpast
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YAIU3AlIHH;

- OLIEHUBATh JOCTOBEPHOCTD, JIETUTUMHOCTh MH(POPMAIIUH,
€€ COOTBETCTBHE MPABOBBIM M MOPAIbHO-3THUYECKHM

HOpMaM;
- HCNONb30BaThb  CpeAcTBa  MH(MOPMALMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUI B peleHnn

KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3allMOHHBIX

- yYMeTb IUIAaHUPOBATH U  BBINOJHATH XUMHUYECKUH
9KCIIEPUMEHT (TIpEeBpallleHUs] OPraHUYECKUX BELIECTB MPHU
HarpeBaHuy, MOIy4YE€HUE 3TUICHA U U3yYCHHUE €r0 CBOWCTB,
KaueCTBEHHbIE peakUMd Ha  alNpJerufipl, Kpaxmai,
YKCYCHYIO  KHUCIOTy;  JeHaTypauuss  OelKoB  IpHu
HarpeBaHUM, LIBETHbIE peakuuu OEJIKOB; IPOBOJIUTH
peakuMd HOHHOTO OOMEHA, ONpPENeNsATh CPeAy BOJIHBIX
pacTBOpOB, KAaueCTBEHHbIE peaknuu Ha  cyibdar-,
KapOOHaT- M XJIOPUJ-AHHOHBI, HA KaTHOH aMMOHWUS;
pemarb  3KCHEpPUMEHTalbHbIE  33Jauyd MO0  TeMaMm
«Metamuiel» u  «Hemeramnsl») B COOTBETCTBUM €
IpaBWJIaMHd TEXHUKUM O€30IaCHOCTU MpU OOpaleHuu C
BEILIECTBAMH U JIAOOPATOPHBIM 000PYIOBaHUEM;

- IPEACTABIIATH PE3YJIbTAaThl XUMHUYECKOI'0 SKCIIEpUMEHTA B
(dopme 3amucu ypaBHEHUI COOTBETCTBYIOIIUX PEAKIMHA U
(hopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

- yMeTb AaHaJU3UpPOBaThb XUMHUECKYI0 HMH(OpMAIHIO,
MOJIy4aeMYyI0 M3 Pa3HbIX MCTOYHHUKOB (CPEJICTB MaccOBOM
uHpopMaluy, cetb IHTepHeT U Apyrue);

- BIIQJETh OCHOBHBIMH METOJaMH HAY4YHOIO ITO3HAHUS
BEIIECTB M  XMMHUYECKHUX  sBJIEeHUH  (HaOmroJeHue,
H3MEpEeHHe, SKCIIEPUMEHT, MOJIETTUPOBAHUE);

- YMETh IPOBOJUTH PacUeThl 10 XUMUYECKUM (popMynam U
YPaBHEHUSAM XUMHUYECKHX pEaKluid C HCHOJIb30BaHUEM
(Gu3NYEeCKUX BENWYHMH, XapaKTEePU3YIOIIUX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMalbHbIE
yCIIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOIb30BaTh
CUCTEMHbIE XUMHUECKHUE 3HAHUSI JJIsl IPUHSATHS pELICHUH B
KOHKDETHBIX JKHU3HEHHBIX CUTYyallUsAX, CBA3AHHBIX C
BELIECTBAMH U WX PUMEHEHHEM




3a7a4d ¢ coONI0IeHueM TPeOOBaHUI SPrOHOMHKH, TEXHUKH
0€30MMacCHOCTH, TUTHEHbI, pecypcocOepeKeHtsl, IPaBOBbIX

u ATUYECKUX HOPM, HOPM nH(OPMAIMOHHON
0€30IacCHOCTH;
- BIAQJeTh HABBIKAMH  PACIIO3HABAHHUS W  3AIUTHI

uHdopManuu, THPOPMAIIMOHHON 0€30MaCHOCTH JINYHOCTH;

OK 04. D¢pdextuBHO
B3aUMOJICHCTBOBATD U
paboTaTh B KOJUICKTUBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH W
CaMOOIIPEIEIICHHUIO;

- OBJAJCHHE HaBBIKAMH Y4eOHO-HCCIEI0BATEIbCKOM,
MPOEKTHOM M COIMAIBLHOMN JIEATEIIbHOCTH;

OBjajeHHe YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU
JeHCTBUSAIMU:

B) COBMeCTHAasl 1eSITeJIbHOCTD:

- IOHUMATh U MCIOJIb30BaTh PEUMYIIECTBA KOMaHIHOU U
WHJIMBUIYAIbHOU PabOTHI;

- TNpPUHUMATh 1€MW  COBMECTHOM  JEATEJIbHOCTH,
OpraHU30BBIBATH M KOOPAMHUPOBATH JICUCTBUS TIO €€
JIOCTHUXKEHUIO: COCTaBJIATh IJIaH JIEUCTBUM, paclpeneiisiTh
poJii C y4eTOM MHEHHH y4YaCTHUKOB O0OCYXJaTh
pe3yNbTaThl COBMECTHON PabOTHI;

- KOOPJIMHUPOBATh W BBHIMIOJHATH PabOTy B YCIOBHSIX
peallbHOTO,  BUPTYaIbHOTO W KOMOWHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYLIECTBIISATh MO3UTUBHOE CTPATETMUECKOE TTOBEJCHHUE B
pa3IMYHBIX  CUTyallUsiX, TPOSBISITH TBOPYECTBO H
BooOpakeHHe, OBITh  MHUIUATUBHBIM  OBjageHue
YHHUBEPCAJIbLHBIMH PeryJsiTUBHBIMH I€/iCTBUSIMH:

r) NPpUHATHE ce0s M APYTUX JI0dei:

- TIPUHUMATh MOTHBBI M apPTYMEHTHI JIPYTUX JIOJEH MpH
aHaJIN3€e PEe3yJIbTATOB JIEATEIbHOCTH;

- MpU3HABaTh CBOE MPaBO W MPaBO JPYIHX JIIOJAEH Ha
OIIIMOKH,

- pa3BHBaTh CIIOCOOHOCTh TOHMMATh MHpP C TIO3UIUU
JPYroro 4eJ0BEKa;

- yMEThb IUIAHUPOBAaTh M  BBIIOJHATH XHUMHUYECKHUI
9KCHEPUMEHT (MIPEBPAILEHUsI OPraHUYECKUX BELIECTB IPU
HarpeBaHuu, MOJyYEeHUE ITUIIEHA U U3YUYEHUE €r0 CBOMCTB,
KaueCTBCHHbIC  pEaKUMW Ha  ajbJeTuibl, Kpaxmall,
YKCYCHYIO  KHCIIOTy,  JEHaTypauuss  OelKoB  MpH
HarpeBaHuM, IBETHbIE pEaKUUU OCJIKOB; IPOBOAUTH
peakuuu HMOHHOrO OOMEHa, OIpeNeisTb CPeay BOJHBIX
pacTBOpOB, KAayeCTBEHHbIE pEaKUUU Ha  Cyabdar-,
KapOOHaT- M XJIOPUJ-aHMOHBI, HA KaTUOH aMMOHMS;
pelmaTe  3KCIEpUMEHTAJIBHBIE  3aJa4d 10  TeMaM
«Meramnel» u  «Hemeramibl») B COOTBETCTBUU €
IpaBUIaMU TEXHUKHU O€30MaCHOCTU IpHU OOpalleHUuu C
BeUIECTBAMM U JIaDOpaTOpHBIM  OOOpY/IOBaHUEM;
IPEJCTaBIISITh PE3YJIBTAaThl XMMHYECKOIO 3KCIEPUMEHTA B
dbopme 3amucu ypaBHEHUN COOTBETCTBYIOIIMX PEAKIHN U
(opMyIMpPOBAThH BBIBO/IBI HA OCHOBE ITHX PE3yJIbTaTOB




OK 07. CopngeiicTBOBaThH
COXPaHEHHUIO OKPYKAIOIICH
Cpelbl, pecypcocOepeKeHHIO,
MPUMEHSATH 3HAHUS 00
W3MEHEHUU KJIMMAaTa,
MIPUHITUTIBI OEPEKITHBOTO
MIPOU3BOJICTBA, 3((HEKTUBHO
JIENCTBOBATE B
YpEe3BBIYANHBIX CHTYAITHSIX

B 06s1acTH 3K010TrHYECKOT0 BOCTIMTAHHUS

- chOpMUPOBAHHOCTh  JKOJOTUYECKOH  KYJIBTYPHI,
MMOHUMAaHHE BITUSTHUS COIMATTLHO-YKOHOMHYECKUX
MPOIIECCOB HA COCTOSIHME TPUPOJHONH H  COIMATIbHOMN
Cpezbl, 0CO3HAaHUE III00ATBHOTO XapaKTepa IKOJIOTHIECKUX
npo0em;

- IUIJAHUPOBAHME M  OCYIIECTBJIEHUE JICUCTBUH B
OKpy)Xalollle cpeie Ha OCHOBE 3HAHUS  LeJeH
YCTOMYMBOIO Pa3BUTHS YEIOBEUYECTBA;

AKTUBHOE HEMNpUATHE JACHUCTBUH, MPUHOCAIIMX Bpes
OKpY>Kalollen cpere;

yMEHUE MIPOTHO3UPOBATH HeOIaronpusTHHIC
JKOJIOTHYCCKHE MTOCJICICTBUS MpEANPUHUMACMBIX

JEHCTBUM, TPEAOTBPAIIATh UX;

- paclmupeHue OmbITa JEATEIBHOCTH 3KOJIOTHYECKOM
HaIpaBJICHHOCTH;

- OBJAQJICHHE HaBBIKAMH Y4eOHO-HCCIIEI0BATEIbCKOM,
MIPOCKTHOM M COLMAIILHON JCSITEIBHOCTH;

- chopmMupoBaTh  TPEICTABICHUS: O  XHUMHYECKON
COCTaBJISIIOLICH €CTeCTBEHHOHAYYHON KapTHHBI MUPA, POJIU
XMMHU B TIO3HAHUH SIBICHUN NMPHUPOJBI, B (POPMUPOBAHUU
MBILUICHUS. U KYJIbTYPHl JINYHOCTH, €€ (PYHKIIMOHAIBHON
IrPaMOTHOCTH, HEOOXOIUMOM AJIsl pELIeHMs] MPAKTUUYECKUX
3alad ¥ OKOJIOTMYEeCKH OOOCHOBAaHHOTO OTHOIICHHUS K
CBOEMY 3/I0POBBIO U IIPUPOJHON CpeE;

- YMETb co0mroaaTh paBuIIa HKOJIOTUYECKU
1enecoo0pa3Horo MOBEACHHWST B OBITY W TPYAOBOM
NESTENIbHOCTH B LENSIX COXPAHEHHs] CBOETO 370POBbS U
OKpY>Karolle NPUPOIHON CPEbI;

- YYUTHIBaTh OMACHOCTh BO3CHCTBUS Ha JKUBBHIC
OpraHu3Mbl OIIPCACIICHHBIX BCHICCTB, IMOHMUMAss CMBbICII
noKa3aTess MpeAeIbHON JOMYyCTUMON KOHIICHTPAIHH
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2. CTPYKTYPA U COAEPXKAHUE OBIIIEOBPA3OBATEJILHOM

JAUCHUITIJIIMHBI XUMUA

2.1. O0beM IMCUMILUIMHBI M BUAbI Y4eOHOI padoThl

Buj yueOHoi1 padoThl

O0BeM B yacax

O0bem 00pa3oBaTeIbHOI NPOrPAMMBbI 1M CHUIIJIMHBI 72
OcHOBHOe cojiep:KaHue 58
B TOM YHCJIE:
TEOPETUIECKOE 00yUeHHE 28
MPAKTUYECKHE 3aHATUS 20
nabopaTOpHbIE 3aHATUS 10
IIpodeccnoHaAIbHO-OPUEHTHPOBAHHOE CO/IEP:KAHK e 4
B TOM YHCJIE:
TEOpEeTUYECKOe 00yUeHUE 2
MPAKTUYECKUE 3aHITHUS 2
CamocrosiTenbHas padboTa 6
IIpome:xxyTouHas arrecTanus (3a4er) 4
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2.2.

TemaTuuyecKuil VIAH U COAEPKAHUE TUCHUTIHMHBI

HaumeHnoBanue Copepxxanue yueOHOro Mmareprasa (0CHOBHOe U NPogecCHOHATbHO-OPHEHTHPOBAHHOE), O0bem | @opmupyembie
pa3/iesioB M TeM JIa0opaTopHbIe M NPAKTHYECKHe 3aHATHS, IPUKJIAJIHOH MOAY./Ib 4acoB KOMIIeTeHIIUH
1 2 3 4
Paznen 1. OcHOBBI CTPOEHUSI BelIeCTBA 6
Tema 1.1. Teopernueckoe odyuenune 2 OK 01
CrpoeHue aToMOB CoBpeMeHHass MoJenb CTpoeHus aroma. CHMBOJMYECKHHM SA3bIK XUMHUU. XUMUYECKUUA 3JIEMEHT.
XUMHUYECKHUX OnekTpoHHas KoHurypamus aroma. Kinaccudukamuss XUMHYECKHX JJIEMEHTOB (S-, p-, d-2JIeMEHTHI).
DJIEMEHTOB M IIpUpoJa | BanenTHsle  37ekTpoHbl.  BaneHTHOCTb.  DJEKTpOHHas  OpPUPOAAa  XUMHUYECKOW  CBS3M.
XMMHYECKOH CBA3U | DIEKTPOOTPUIATEIBHOCTh. BUABI XHUMHYECKOW CBsI3M (KOBaJICHTHAs, WOHHAS, METaJIMYEcKasi,
BOJIOPO/IHAS) M CITIOCOOBI ee 00pa30BaHUs
IIpakTHYeckne 3aHATHS 2
Pemenne 3amaHuii Ha HCIONB30BAHME XUMUYECKOM CUMBOJIMKA W Ha3BaHUM COCIMHEHHMM I10
HOMEHKJIAType MEXIYHapOJAHOTO COK3a TEOPETHUECKOW M MPHUKIAJHOM XHMHUU M TPUBHAIBHBIX
HA3BaHUI IS COCTABJIICHUS XMMUYECKHX (HOPMYJ ABYXaTOMHBIX COCITUHEHHUU (OKCHIOB, CYIb(UIOB,
TMJIPUIIOB U T.I.) U IPYTMX HEOPraHUYECKUX COCAMHEHUH OTheNbHBIX KiaccoBllpakTuuyeckue 3amanus
Ha YCTAHOBJICHHE CBSI3U MEXJy CTPOCHMEM aTOMOB XHMHUYECKUX 3JEMEHTOB U MEPUOIUYECKUM
U3MEHEHHEM CBOMCTB XMMHYECKHX AJIEMEHTOB M HUX COEAVWHEHMH B COOTBETCTBUHU C IIOJIOKECHHEM
ITepronueckoi CUCTEMBI
Tema 1.2. IIpakTnyeckune 3aHATHSA 2 OK 01
Hepuommeckui ITepnonnyeckas cucremMa xumudeckux onemeHtoB JI.M. MengeneeBa. PuU3NMUECKUi  CMBICT OK 02
3akoH ¥ Tabmnua JLU. | [Tepuommaeckoro 3akoma JI.W. Menneneea. 3akoHOMEPHOCTH H3MEHEHHS CBOWCTB XHMHUECKHX
Menneneesa 3JIEMEHTOB, O0pa3yeMbIX HMH IPOCTBIX M CIOXKHBIX BELIECTB B COOTBETCTBHM C MOJOXKEHHEM
XUMHUYECKOro sjiemeHta B llepuoanueckoil cucteme. MHPOBO33pEHUECKOE U HAyyHOE 3HAUYCHHE
Ilepuognueckoro 3axkona JI.MI. MenneneeBa. Ilpornossr /.M. MenneneeBa. OTKpeITHE HOBBIX
XUMHUYECKUX dJEMEHTOB. PelieHne mNpakTUKO-OPUEHTHUPOBAHHBIX TEOPETHUECKUX 3aJaHuil Ha
XapaKTepu3alul0  XUMHUYECKHUX  JJIEMEHTOB  «MeTalanuecKkue/HeMeTalJIMueCKue  CBOMCTBA,
ANEKTPOOTPHUIATETLHOCTh XUMUYECKHX 3JIEMEHTOB B COOTBETCTBHH C MX 3JIEKTPOHHBIM CTPOCHHEM U
I10JIO)KEHUEM B IEPUOANUYECKON crucTeMe XUMHUecKux 3anemeHToB JI.M1. MenneneeBay
Pa3nes 2. XumMnueckue peakiuum 10
Tema 2.1. Tunst Teopernueckoe o0yueHue 2 OK 01

XUMUYECKHUX PeaKni

Knaccudukanus u TUIbI XUMHUYECKUX peaklui ¢ ydacTHeM HeopraHudeckux BemiecTB. CocTaBieHHe
YpaBHEHMH peakUuil COEIMHEHHUs, pa3loKeHHUs, 3aMelleHusi, oOMeHa, B T.4. peaklil TopeHus,
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OKHCJICHHA-BOCCTAHOBJICHU .

YPaBHeHI/IH OKHCJICHHS-BOcCcTaHOBJIeHUS. CTeneHb okucieHusI. OKUCIUTENb U BOCCTAHOBUTEIIb.
CocraBicHuC U YpaBHHUBAHUC OKHCIIMTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKIlI/Iﬁ MCTOIOM JJICKTPOHHOI'O
6anmanca. OKUCIUTEILHO-BOCCTAHOBUTEILHBIE p€akiru B IMPUPOAEC, IMPOU3BOACTBCHHBIX IIPOLECCAX U
KUBHCACATCIBHOCTH OPraHn3MOB

IIpakTHYecKkHe 3aHATHA 2
KonuuectBenHsle oTHOLIEHUS B XUMUU. OCHOBHbBIE KOJTMUYECTBEHHBIEC 3aKOHBI B XUMUU U PACUETHI IO
YPaBHEHHUSIM XMMUYECKHX peakiuil. Mojab Kak eIuHHIIa KOJMYeCTBa BellecTBa. MospHas Macca.
3aKOHBI COXPAHEHHS MAacChl U YHEPruu. 3aKoH ABoraapo. MoJsipHbIii 00beM ra3oB. OTHOCHTEIbHAS
IUIOTHOCTH ra30B. PacueTsl 0 ypaBHEHUSIM XUMHUYECKHUX PEaKIUil C UCIOIb30BaHUEM MacChl, 00bemMa
(HOpMaJIbHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. Teopernueckoe o0yuenue 2 OK 01
ONeKTPONNTHYECKas Teopuss SICKTPOIUTHUECKONW auccoruanuu. WOHBI. DIEKTPOIMTHI, HEIIEKTPOIMTHL. Peaxiuu OK 04
Aucconnanus u HOHHOrO OoOMeHa. COCTaBJIieHHWE peakMii HOHHOrO OOMEHA ITyTEeM COCTABJICHUS WX IIOJNHBIX |
MOHHBII 0OMCH COKpAIIICHHBIX HOHHBIX ypaBHEHHH. KHCIOTHO-OCHOBHBIC peakIiy. 3alaHus Ha COCTABICHNUE HOHHBIX
peaxkuuii
JlaboparopHble 3aHATHS 2
JlaGopaTtopHast pabota: « THUIIbI XUMHYECKUX PEAKIIHiI»
HccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY UCXOTHBIX U 00PA3yIOIINXCSl BELIECTB) U MPU3HAKOB
xumuueckux peakiuil. I[IpoBenenue peakuuii MOHHOrO OOMEHa, ONpPENENIEHHE CpPEIbl BOIHBIX
pacTBOPOB. 3aJlaHNsI Ha COCTAaBJICHHE HOHHBIX peakIuii
CamocrosiTesibHas padoTa: padoTa ¢ TUTEpaTypoil, KOHCIIEKTOM, OpOopMIIEHUE OTUETa 2
Pa3nes 3. CtpoeHue M CBOHCTBAa HCOPraHUYECKHX BEelIECTB 16
Tema 3.1. Teoperuueckoe o0yueHue 2 OK 01
Knaccngukanpms, [Tpeamer Heopranudeckoit xumun. Knaccuduxanus Heopranudeckux BemiecTs. [IpocTsie U ClloKHBIE OK 02
HOMCHKJIaTypa U BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEHIECTB (OKCHJBI, THUIPOKCHIBI, KHUCJIOTHI, COJIH).
CTPOCHHC B3auMocBsI3p HEOPraHMYECKMX BELIECTB. ArperaTHble COCTOSHMS BellecTBa. Kpucraumueckue u
HCOPraHMICCKUX amop(Hble BemecTBa. THUIBI KPUCTAUIMYECKUX PEUIETOK (aTOMHAas, MOJIEKYJspHas, HOHHad,
BCHICCTB MeTaJuIn4ecKas). 3aBUCUMOCTh (PU3HMUECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKH.
3aBHCUMOCTh XMMHYECKOW aKTHBHOCTH BEIIECTB OT BHJAa XHMHYECKOH CBsS3M W THIIA
KpUCTANTNYeCKOM pemeTku. [IpuunHbpl MHOrooOpasus BEIIeCcTB
IlpakTHyeckne 3aHATHA 2

HomeHnknaTypa HeOpraHu4ecKrxX BEIEeCTB: Ha3BaHHE BELECTBA UCXOMIS M3 UX XUMHUECKONW (POpMYIIBI
WIA COCTaBJICHHE XUMHUYECKOW (HOPMYyNBI WCXOAS W3 HAa3BaHWS BEIIECTBA IO MEKIYHApPOIHOM
(MIOITAK) nim TpuBHalisHOM HOMEHKJIATYpe.
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Pemienne mpakTHYecKuX 3aqaHUil MO Kiaccu(UKAIMM, HOMEHKJIATYpE M XUMHUYECKUM (Qopmynaam
HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX KIAcCOB (yrapHbli Ta3, YIJEKHUCIBbIA ra3, aMMHaK, ramieHas
U3BECTh, HETallleHas W3BECTh, IMUThEBas COJIA M JPYrMX): Ha3blBaTh M COCTaBIATH (DOPMYIIBI
XUMUYECKHUX BELIECTB, ONPEIEIATh NPUHAAJIEKHOCTD K KJIaccy.

VicTounnku XxuMu4decko nHGopMaIuu (CpeacTB MaccoBoi nHpopMalnu, cetb HTepHET U apyrue).
[Touck nHdopmaImu 1o Ha3BaHUSAM, HIEHTU(DUKATOPAM, CTPYKTYPHBIM (hopMysam

Tema 3.2. ®usuxo- Teopernueckoe o0yuenue 2 OK 01
XHMHYECKHE CBOHCTBA | Mertamisr. O6IMe (pH3MIECKHe I XMMUYECKHE CBOMCTBA META/IoB. CIIOCOGH! MOMyYeHHs. SHAYCHHE OK 02
HEOPraHHICCKNX METAJJIOB U HEMETAJJIOB B NPUPOJEC M KUZHEACATEILHOCTH 4eJIOBEKa M opraHu3sMoB. Kopposus
BCILCCTB METAJUIOB: BHJIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3UH
Teopernueckoe o0yueHue 2
Hemeranner. OOmue ¢Qusnueckue W XUMHYECKHE CBOWCTBA HEMETAUIOB. THIIMYHBIE CBOWCTBA
HemetawioB |1V- VIl rpynn. Knaccubukanus u  HOMEHKIaTypa COEIUHEHHM HEMETaslIoB.
KpyroBopoTbl GMOT€HHBIX 3JIEMEHTOB B IIPHPOJIE
Teopernueckoe o0yueHue 2
XVUMHYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX BEIIECTB (OKCHAOB, THAPOKCHIOB,
KHCJIOT, COJIe W Jp.). 3aKOHOMEPHOCTH B W3MEHEHHH CBOWCTB TPOCTBIX BELIECTB, BOJOPOIHBIX
COEJTMHEHUH, BBICIIMX OKCHJIOB U TUJPOKCHIIOB
IIpakTHyecKue 3aHATHSA 2
CocraBieHne ypaBHEHMH XMMHMYECKHX PEAKIMH C y4acTHEM HPOCTHIX U CIOXKHBIX HEOPraHUYECKUX
BEIIECTB: METAIUIOB M HEMETAJUIOB; OKCHIOB METAJIOB, HEMETAUIOB M aM(pOTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCJIOT, OCHOBAaHMH M aM(OTEpHBIX THUAPOKCHIOB; HEOPraHUYECKUX COJIeH,
XapaKTEpU3YIOIINX MX CBOMCTBA. Pemenne mpakTHKO-OpHEHTHPOBAHHBIX TEOPETUIECKUX 3aJaHu{ Ha
CBOWCTBA, COCTaB, MOJIy4eHUE U OE30MIaCHOE MCII0JIb30BaHNE BAKHEUIITNX HEOPTaHUYECKUX BEIECTB B
OBITY M IPAKTHYECKON JAEATEIHHOCTH YEJIOBEKa
Tema 3.3. JlabopaTopHbIe 3aHATHS 2 OK 01
WNnentudukanus JlaboparopHas padota «aeHTudukamms HEOpraHM4eCKUX BEIIECTBY. OK 02
HEOPraHUYEeCKuX Pemienne sKkCnepUMEHTANBHBIX 3a/ad 10 XMMHYECKHMM CBOMCTBAM METAJIOB M HEMETAIJIOB, IO OK 04
BEIIECTB pacIiO3HABAHMIO U TIOTYYECHHUIO COSTMHEHHUI METAJUIOB U HEMETAIIIOB.
WnenTudukanys HEOPraHMYECKUX BEIIECTB C HCIOJIb30BaHHMEM HMX (DU3MKO-XMMHUYECKHX CBOMCTB,
XapaKTepHBIX Ka4eCTBEHHBIX peakimii. KadecTBeHHBIe peaknuu Ha Ccynbdar-, KapOoHAT- U XJIOPHU/I-
AHUOHBI, HA KATHOH aMMOHUS
CamocrosiTejibHas padoTa: padoTa ¢ TUTEpPaTypOil, KOHCIIEKTOM, OpOpMIIEHUE OTUETa 2
Pa3nes 4. CtpoeHue M CBOMCTBa OPraHNYeCKHX BellleCTB 20 OK 01
Tema 4.1. \ Teopernueckoe o0yueHue 2
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Knaccudukanus,
CTPOCHHE U
HOMEHKJIATypa
OpPTaHMYECKUX BEIIECCTB

IlosiBiieHME M pa3BUTHE OPraHUYECKOW XUMUU Kak Hayku. [Ipeamer opranmdeckon xumuu. Mecro u
3HaYCHUE OPraHU4YECKON XMMHH B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHUYECKOE CTPOCHHUE KaK MOPSAJOK COCAMHEHHS aTOMOB B MOJIEKYJIE COTJIACHO MX BAJICHTHOCTH.
OcHOBHBIE IIOJIO’KEHUS TEOPUU XUMHUUYECKOTO CTPOCHMsI OpraHndeckux coenuHennii A.M. byrneposa.
VriepoaHslid CKelleT OpraHMYecKON MOJIEKYJIbl. 3aBUCMMOCTh CBOMCTB BEIIECTB OT XMMHUUYECKOIO
CTpOEHMS MOJIEKYJ. MI30Mepus U u30MepHl.

[Tonsatue o ¢yskuuoHansHOW rpynme. Panukan. [lpuHOMOBl KiIaccupUKaMu  OpPraHUYECKUX
coequHeHUN. MexayHapogHass HOMEHKJIATypa M IPUHLUIBI HOMEHKJIATYPbl OpPraHMYECKUX
coequnenuii. IloHsTe 00 a30TCOAEp)KAIIMX COCAMHEHUSX, OMOJIOIMYECKH AaKTHBHBIX BEHIECTBAX
(yriaeBogax, jkupax, Oelkax M Jp.), BBICOKOMOJEKYJISIDHBIX COEIMHEHMSX (MOHOMEp, MOJIHUMED,
CTPYKTYpPHOE 3BEHO)

IIpakTHyeckue 3aHATHS

HomeHnknarypa opraHu4ecKMx COCIMHEHHH OTIEIbHBIX KJIACCOB (HACHIIICHHBIC, HEHACHIIIICHHBIC U
apoOMaTHYECKHE YTIIEBOJOPO/IbI, CIUPTHI, (PEHOIBI, aJbJACTUAbl, KETOHBI, KAPOOHOBBIE KHCIOTHI U JIp.)
CocTaBJicHHE TIOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYIT OpraHMYECKHX BEIIECTB OTICIHHBIX
KJIACCOB, UCMOJb3yS MX Ha3BaHUSA MO CUCTEMATHYECKON M TPUBHAIBLHOM HOMEHKIAType (ITHJICH,
aneTHIICH, TIUIEpuH, QeHoN, GopMabIETH]l, YKCyCHAs KHUCJIOTa, TIWIWH). PacdeTsl mpocrteimeit
dbopMyIbl OpraHu4YecKOl MOJICKYJIbI, HCXOJIS U3 AJIEMEHTHOT0 cocTana (B %)

Tema 4.2.
CBolicTBa
OpraHUYECKUX
COoeIMHEHNH

Teopernueckoe o0yueHue

OU3NKO-XUMUYECKHUE CBOWCTBA OPraHUYECKUX COEJUHEHHHM OTAENbHBIX KiIaccoB (OCOOEHHOCTH
KJaccu(UKallMl ¥ HOMEHKJIATypbl BHYTPHM Kjacca; TOMOJIOTHYECKUH psa M oOmas ¢opmyna;
nu3oMepust; pU3nvecKre CBONCTBA; XUMUYECKHE CBOWCTBA; CIIOCOOBI OTyUEHUs):

- Tpe/ieTbHbIE YIIIEBOAOPOAbI (aJIkaHbl M IMKJIOANKaHbl). ['opeHre MeTaHa Kak OJMH W3 OCHOBHBIX
MCTOYHUKOB TEIJIa B IPOMBIIIJIEHHOCTH M ObITY. CBOMCTBA MPUPOIHBIX YIIIEBOAOPOIOB, HAXOKICHHE
B TpUpOAEC U TPUMEHEHHE aJKaHOB; HENpeae/bHble (aJKeHbl, AJKWHBl M aJKaJWEHbl) U
apOMAaTHYECKHE YIJIEBOAOPOABI. ['OpeHHME aleTwieHa KakK MCTOYHUK BBICOKOTEMIIEPATypPHOIO
IIJIAMEHU I CBAPKU U PE3KHU METAJLIIOB

Teopernueckoe o0yueHue

- KHUCIJIOPOJICOJepKAIMEe COeAUHEHHs] (CIUPTBl M (PEHONbI, KapOOHOBBIE KHUCIOTHI U 3(HPHI,
aNbJIETUIbl U KETOHBI, )KUPBI, YrieBoabl). IIpakTuueckoe NMpuMEHEHHE ITUIICHTINKOIIA, TIUIepUHa,
¢denona. Ilpumenenue Qopmanbaeruaa, ameranbIeruia, YKCYCHOM KHCIOThL. MbUla Kak CojH
BBICIINX KapOOHOBBIX KHCI0T. Moroline cBoicTBa Mbliia

TeopeTnueckoe o0yueHue

a30TCo/AepIKaNINe COCNMHEHUS (aMUHBI ¥ aMUHOKHCIOTHI, Oe€lku). BbhICOKOMONEKyIspHbIE
coeMHEHUs (CHHTETHYECKHEe U OMOIOrMYeCKU-aKTUBHBIE). MOHOMEp, MOJIMMEp, CTPYKTYPHOE 3BEHO.

OK 01
OK 02
OK 04
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HOJII/IMepI/IBaI_[I/ISI 9TUJICHA KaK OCHOBHOC HAIIPABJICHHUC Cr'0 UCIIOJIb30BaHUA. I'eneTnyeckas CBSI3b
MCXKAY KJIaCCaMU OPIraHUYCCKUX COGﬂHHCHHﬁ

HpaKaneCRne 3aHATHSA

CBoiicTBa OpraHMYECKUX COCIMHEHUM OTACNbHBIX KIACCOB (TpUBHAIbHAS M MEXIyHapOHas
HOMEHKJIaTypa, XHUMHYECKHE CBOWCTBA, CMOCOOBI TMOJYy4YeHHs): TMpeAenbHble (aJKaHbl U
LUKJIOAJKAHBI), HEMpeAe/bHbIC (AIKEHBI, aJKUHbI U aJIKaJHECHBI) U apOMAaTUYECKUE YTIIEBOJIOPOIbI,
CupThI U (HeHOIIbI, KapOOHOBBIE KUCIOTHI U 3(UPHI, AJIbJIETU/IbI U KETOHBI, aMUHBI 1 AMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUs. 3aJaHusi HAa COCTABJIICHUE YPAaBHEHHN XUMHUYECKUX PEaKIHUil C
Y4aCTHEM OPTaHMYECKUX BEIIECTB HA OCHOBAHMM MX COCTaBa U CTPOEHUS

HpaKaneCRne 3aHATHSA

CocraBieHre CcXeM peakiuil (B TOM 4YHCIEe [0 NPEIOKEHHBIM [EMOYKaM IpeBpalleHuit),
XapaKTEpU3YIOIINX XUMHUUECKHE CBONCTBA OPraHUYECKUX COEAMHEHUN OT/IENbHBIX KJIACCOB, CIOCOOBI
UX TOJYyYEHHUsS U Ha3BaHUE OPraHWYECKUX COCIWHEHHUM 10 TPUBUAIBHOW WM MEXIYHApPOJIHOM
CUCTEMATUYECKON HOMEHKJIATYpe.
PemieHne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHU Ha CBOWCTBA OPraHMYECKHUX
COEJIMHEHUH OTAEJIbHBIX KJIACCOB

JlabopaTopHble 3aHATHSA

JlaboparopHas padota «IIpeBparieHust OpraHu4ecKUX BELIECTB [IPU HATPEBAHUM.
[TonydeHue »STHIeHa W U3y4y€HHE €ro CBOWCTB. MOAETMpPOBAaHHE MOJIEKY]l M XHUMHYECKUX
IpeBpalleHni Ha IpUMepe TaHa, ITWIEHA, alleTHIICHA U Jp.

Tema 4.3.
Unentuduxanus
OpraHUYECKUX
BEILECTB, UX 3HAYECHHUE
Y IPUMEHEHUE B
OLITOBOH U
MIPOU3BOJCTBEHHOMN
ESITENLHOCTH
YyeJIoOBeKa

Teopernueckoe o0yuenue

buooprannueckue coenuHenus. I[IpuMeHeHne u Ouonoruyeckas poib yriieBonoB. OKHCIEHHE
YIJIEBOJAOB - MWCTOYHHMK DSHEPrUM >KUBBIX OpraHu3moB. OOJacTH NPUMEHEHUS aMUHOKHCIOT.
[IpeBpamienust O0enkoB nuIM B opranusme. buonormueckue QyHkuuu OenkoB. buonmormyeckue
(byHKIUY kUpOB. Posib opraHndeckoil XuMHUM B pelIeHnH Npo0sieM MHUIEeBOi 6e301acCHOCTH

Teopernueckoe o0yueHue

Ponp opranunueckod XUMUM B PEIICHUU TMPOOJIEM HJHEPreTHUYECKON O€30MacHOCTH, B Pa3BUTUU
MEAWIIMHBI, CO3JaHUM HOBBIX MAaTEpPHAIOB, HOBBIX HCTOYHUKOB OJHEPruu (aIbTepHATHBHBIE
WUCTOYHHMKU dHepruu). OmacHOCTh BO3JEHCTBHS HA JKMBBIE OPraHU3Mbl OPraHUYECKHUX BEIECTB
OTJIEbHBIX KJACCOB  (YIJ€BOJOPOABI, CHOUPTHI, (EHOMBI, XJIOPOPTaHUYECKHE MPOU3BOIHBIE,
aJBJACTUJIBI M JIP.), CMBICIT IIOKAa3aTeNsl MPEIETbHO JTOMYCTUMON KOHIICHTPAITHI

JlabopaTopHble 3aHATHS

JlaGopatopnast pabGora: "UpeHtudukamms OpraHMYECKUX COSAMHEHUH OTIEIBHBIX KJIAcCOB"
Nnentudukanuss OpraHUYeCKUX COENWHEHUN OTIENbHBIX KIAcCOB (HAa WpHUMEpEe allbJeTru/IOB,
Kpaxmaja, yKCyCHON KUCJIOTHI, OCJIKOB | T.II.) C HCIIOJIb30BaHNEM UX (DHU3UKO-XUMUYECKUX CBOWCTB H

OK 01
OK 02
OK 04
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XapaKTEpHBIX KaueCTBEHHBIX peakiuil. Jlenatypauus Oenka mpu HarpeBaHuu. L[BeTHbIE peaxiuu
0enkoB. BO3HMKHOBEHHE AHATUTUYECKOI'O CHUTHAJA C TOYKU 3PEHHUS XMMUYECKHUX IPOLECCOB IpPU
OPOTEKAHUM  KAa4eCTBEHHOW  pPEakUuH, IMO3BOJSIOMIEH WACHTU(PHUIMPOBATH  MPEAJIOKEHHbIE
OpraHUYECKUE BEIECTBA

Pasznen 5. KuneTtnueckne u TCPMOIMHAMUYCCKHUEC 3AKOHOMEPHOCTHU MPOTEKAHUA XUMHYCCKHUX peaKIII/Iﬁ

CKOpOCTh XMMHUYECKUX
peakuuii. XuMHU4YECKoe
paBHOBeECHE

TeopeaneCRoe oﬁyqe}me

CKOpOCTb peakIiMM, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (aKTOPOB: HPUPOIbI PEArMPYIOLINX BEIIECTB,
KOHLICHTpAllU pEarupyrolux BEUIECTB, TEMIEPATypbl M IUIOLIAJAA PEAKIMOHHOW ITOBEPXHOCTH.
TennoBble 3¢ (eKThl XMMUYECKUX peakluil. DK30- U SHAOTEPMHUUECKUE, PEAKIIUH.

OOpatumMocTh peakuuidl. XMMUYECKOE PaBHOBECHE M €r0 CMELIEHUE NOJ JEHCTBHUEM Ppas3IMYHBIX
(bakTOpoB (KOHLEHTpalMs pPEareHTOB WIM HPOJYKTOB pEaKLuH, JaBlieHHe, TeMIileparypa) s
CO3J]aHUs] ONTUMAJIBHBIX YCIOBUH NIPOTEKaHUs XuMU4YecKux npoueccos. [Ipuanun Jle [llarense

N o

IIpakTH4yeckue 3aHATHS

Pemenne mpakTUKO-OPHEHTUPOBAHHBIX 3aJaHW Ha aHaiu3 (PAKTOPOB, BIUSIONUX HA W3MCHCHHUE
CKOPOCTH XMMHYECKOH peakluuu, B T.4. C MO3HULIUNA SKOJIOTHUYECKH IIeTIECO00pPa3HOTO MOBEICHUS B
OBITY U TPYJIOBOM JESITEIBHOCTU B IEJSIX COXPAHEHHUS CBOETO 3/I0POBBSl M OKPYKAIOIIEH MPUPOTHON
Cpeibl

HpaKaneCRue 3aHATHUSA

Pemienue MMPAKTUKO-OPHUECHTHPOBAHHBIX 33.,HaHI/II>'I Ha TIPUMCHCHUC [IPpUHIUIIA Jle-IIlatennbe JJIA
HaXOXIACHUA HaIIPaBJICHUA CMCHICHUSA PaBHOBECUSA XHUMHYCCKOU p€akuuu MW aHaliu3 q)aKTOPOB,
BJIMAIOIIUX HAa CMCIICHUEC XUMUYCCKOTO PaBHOBCCHUA

OK 01
OK 02

Pa3nes 6. PacTBopsl

Tema 6.1.
[TonsiTHe 0 pacTBOpax

TeopeTuquKoe oﬁyqelme

PactBopeHue kak ¢u3nko-xumuueckuil npouecc. PactBopsl. CiocoObl NPUTOTOBICHHUS PACTBOPOB.
PacTBoprMocTh. MaccoBast 11onsi pacTBOpeHHOTro BemiecTBa. CMBICT IOKa3aTelNsl IMPEIebHO
JIOMYCTUMON KOHILIEHTPALMH U €r0 UCIOJIb30BAHNE B OLEHKE 3KOJIOIMYeCKON 0€30MacHOCTH.

[TpaBuia HKOJIOTHYECKH I1e7IeCO00Pa3HOTO TOBEACHUSI B OBITY M TPYIOBOW JEATEIBHOCTH B IIETISX
COXPaHEHHsI CBOETO 3/I0POBbS U OKPY>KAIOLIEH MPUPOTHON CPeibl; ONACHOCTh BO3/ICHCTBHS HA JKUBbIE
OpTraHU3MBbI OTIPE/ICTICHHBIX BEIIECTB.

Penienne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUI Ha PaCTBOPHI, UCIIOJIb3yeMbIE B OBITOBOM
Y TIPOM3BOJICTBEHHOM JICATEIHHOCTH YeJI0BEKa

N I~

OK 01
OK 02
OK 07

Tema 6.2.
HUccnenoBanne CBOUCTB
pacTBOpOB

JlabopaTopHble 3aHATHS

JlaGopatopHas pabota «IIpuroroBieHue pacTBOPOBY.
[IpurotoBneHne pacTBOpPOB  3aJaHHOM  (MaccoBoil, %) KOHIEHTpauuu (C  TMPAKTUKO-
OpPUEHTHPOBAHHBIMHU BOIPOCAMH) U OTIPENIETICHUE CPeibl BOJAHBIX PACTBOPOB.

OK 01
OK 02
OK 07

17




| Pemenvie 3a1au Ha IPUTOTOBIICHHE PACTBOPOB

IIpodeccrnoHabHO-OPUEHTHPOBAHHOE CoJepKaHNe (COePKAaHUe MPUKJIATHOTO MOIYJIs1)

Paznen 7. Xumusi B ObITY M IPOU3BOJCTBEHHOM 1€SITEJIbLHOCTH YeJI0BeKa 6
XuMmus B ObITY U TeopeTnueckoe o0yueHue 2 OK 01
MPOU3BOJCTBECHHOM Hogeilime g0CTHKEHHST XUMHUYECKOM HAyKM W XHMHYECKOW TEXHOJOruu. Poiap xumuum B OK 02
NEeATEIHLHOCTH 00eCreYeHn IKOJIOTHUECKOM, SHEPreTUYeCKOd W MHINEBON 0e30MacHOCTH, PAa3BUTUHU MEIAWIIMHEIL. OK 07
YyeJIoBeEKa [IpaBuna moucka W aHaM3a XUMHUYECKOW WHGOPMAIIMU W3 Pa3IMYHBIX HCTOYHUKOB (HAay4dHas W
yueOHO-Hay4YHas JINTepaTypa, CpeICTBA MAacCOBOM MH(popMaIu, ceth HTepHET)
IIpakTHYecKkHe 3aHATHA 2
[louck ¥ aHanM3 KEMCOB O MPUMEHEHUU XMUMHUYECKUX BEIIECTB M TEXHOJOTHMH C ydeToMm Oyayiien
NpoeCCHOHAIBHONM ~ JCATCIBHOCTH 10  TEeMaM: BaXHCWIIHME  CTPOUTEIbHBIE  MaTepHabl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KpPAaCKH, CTEKJIO, KepaMuKa, MaTepualbl s dSJICKTPOHUKH,
HaHOMaTePHAJIbl, TEKCTUJIbHBIE BOJIOKHA, HMCTOYHUKH DSHEPrHH, OPraHUYECKHE W MHUHEpaIbHBIC
yI00peHus, JIEKAPCTBEHHBIEC BEIIECTBA, OBITOBAS XUMHUSI.
3amuTa: [IpeacraBnenue pe3yabTaToB penieHus: KeicoB B opMe MUHH-JIOKIA/a C MPe3eHTaueil
CamocrosiTesibHas padoTa: padoTa C IUTEpPaTypOoil, KOHCIEKTOM, O(pOPMIICHUE OTUETA 2
IIpomMe:xxyTOYHAsi aTTeCcTALUS 10 JUCHHUILIMHE (3a4eT) 4
Bcero 72
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3. YCJIOBUSA PEAJIMZALIMU ITPOT'PAMMBI
OBIIIEOBPA3OBATEJILHOM JJUCHOUILIAHBI

33.1. TpeOoBanuss K MHHHUMAJIbHOMY MAaTEePHAIbHO-TEXHHYECKOMY
o0ecne4yeHnIo:

Pabouas mporpaMMa AMCHUIIINHBI PeaU3yeTcsl B YICOHON ayTUTOPUH ISt
MPOBENCHUSI 3aHATHA BCEX BHJIOB, TPEIYCMOTPEHHBIX 00pa30BaTEIbHON
IPOrpaMMOi, B TOM YHCIIE, ISl TPYIIOBBIX W WHIWBHUIYATbHBIX KOHCYJIBTAIUH,
TEKYIIET0 KOHTPOJIS U MTPOMEKYTOUHOMN aTTECTAIIHH.

Oo0OopynoBanue y4eOHOM ayIMTOPUHA:

- HarJAgHbIE TOCOOMsA (KOMIUIEKTHI J1abopaTopHOro 000pYyI0BaHUA,
TJIAKAaTOB, KAPTHI, CXEMBI, TIOPTPETHI M3BECTHHIX YUCHBIX H JIP.);

- JUIAaKTHYECKHWE MaTepuaibl (3alaHusl Il KOHTPOJBHBIX padoT, st
Pa3HbBIX BUIOB OLICHOYHBIX CPEJICTB, 3aUeTa U Jp.);

- TEXHUYECKHE CpencTBa OOydeHUs (KOMIBIOTEp C JIMIICH3UOHHBIM
MPOTrPaMMHBIM 00ECIICUCHUEM; MYJIbTUMEIUUHBIN TIPOEKTOD);

- 3au1bl (OMOIMOTEKA, YNTATIBHBIN 3211 C BBIXOJOM B ceTh IHTEpHET).

3.2. HapopmaniuoHHOe oOecnedeHre peaTu3anu NporpaMmmbl

3.2.1. OcHOBHBIE YJIEKTPOHHbIC U31AHUS
1. bmuos JI. H. Xumus / JI. H. baunos, U. JI. [lepdunora, T. B. CokomnoBa. — 3-
e m3a., crep. — Cankt-IlerepOypr: Jlans, 2023. — 260 ¢. — ISBN 978-5-507-

47159-1. — Tekct: 27eKTpOHHBIN // JlaHb: 37E€KTPOHHO-OMOIMOTEYHAsT CHCTEMA.

— URL_: https://e.lanbook.com/book/333974

2. I'abpumenssn O. C. Xummsa. 10 xmace (6a30Bbelii ypoBeHb): yueOHmK / O. C.
[Nabpuenss. - 10-e uzn., crep. - Mockpa: UznatensctBo "l[Ipocsemienue", 2022. -
192 c¢. - ISBN 978-5-09-101657-4. - Tekct: oanextponnsii. - URL:
https://znanium.com/catalog/product/2090098

3. T'abpuensu O. C. Xumusa. 11-i kmacc (6a3oBbiii ypoBeHb): yueOHuk / O. C.

[Nabpuensn, WU. I'. Octpoymos, C. A. CnagkoB. — 5-e¢ u3f., crep. — Mocksa:
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[Tpocemenne, 2023. — 127, [1] c.: un. - ISBN 978-5-09-103623-7. - Texcr:
anektporHbIi. - URL: https://znanium.com/catalog/product/2089904

4, Pymutuc I'. E. Xumus. ba3oBbiii ypoBeHb: 2JIEKTpoHHas (opMa ydeOHOTO
noco6ust st CIIO / I'. E. Pymsurtuc, ®. I'. ®enpaman. - Mocksa: [IpocBemienue,
2024, - ISBN 978-5-09-107579-3. - Tekct: onektponHsii. - URL:
https://znanium.ru/catalog/product/2125340

3.2.2. JlonoTHUTEJIbHbIE JJIEKTPOHHbIC U3AAHUSA
1. Xumus. 10-it knace. YrayOnénnsiii yposens / B. B. Epemun, H. E. Ky3bpmenko,
B. U. Tepenun, A. A. [Ipo3nos, B. B. Jlynun; nox pea. B. B. Jlynuna. — 10-¢
u3., crep - Mocksa: IIpocBemenne, 2023. - 448 c. - ISBN 978-5-09-107226-6. -

Tekct: anexkrponnsiid. - URL: https://znanium.com/catalog/product/2089923

2. Epemun B. B. Xumus: 11-ii knacc (yrayOnéHHbI ypoBeHb): yueonuk / B. B.
Epemun, H. E. Ky3pmenko, A. A. JIpo3nos, B. B. JIynun ; nox pen. B. B. Jlynuna.
— 10-e m3x., crep. — Mocksa: [Ipocsemenue, 2023. — 480 c. - ISBN 978-5-09-
107469-7. - Texkcr: ANIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/2089926

3. Xumus. bazoBwiii ypoBenb. 11 kmacc: yuebnuk / B. B. Epemun, H. E.
Kyspmenko, A. A. lpo3nos, B. B. Jlyaun; moa. pex. B. B. Jlyauna. - 8-e¢ u3n.,
nepepadboranHoe - Mocksa: M3narensctBo "[IpocBemenue”, 2022. - 226 c. - ISBN
978-5-09-099534-4. - Texcr: AJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1928216
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4. KOHTPOJIb 1 OIIEHKA PE3YJIBTATOB OCBOEHUA
OBIIIEOBPA3OBATEJILHOM JJUCHOUILIAHBI

Kontponis u omeHka pe3yibTaToB  OOYy4YEHHUSI  OCYLIECTBIISIETCS

MMpCrnoaaBaTCiIcM B IIpoHecce ITPOBCACHUA MMPAKTHYCCKUX 3aHATUN 141

Ja00paTOPHBIX PadOT, TECTHUPOBAHMS, a TAaKXKE BBHITIOJTHEHUS OO0YYarOITUMUCS
WHJMBUAYAJbHBIX 3aJlaHUi, MNPOEKTOB, HUccieAoBaHul. Pe3ynbTaThl 0OydeHUs

OoIIpCACIIA0T, YTO 06yqa}oumec;1 AOJDKHBI 3HATH, IIOHUMATb U ACMOHCTPHUPOBATH

110 3aBCPIICHNUN U3YUCHUA AUCHUIIIINHBI.

Ne | OK/ Mopnyas/ PesynbTaT 00yuenus Tunbl OeHOYHBIX
IIK Pa3nea/Tema MeponpusTHil
| | OcHOoBHOEe coep:KaHue
1 Paznean 1. dopmyaMpoOBaTH
OcHOBBI CTpOCHUS 0a30Bble MOHSATHS U
BelllecTBa 3aKOHBI XMMHMHU
1.1. | OK 01 | Crpoenue atomoB | CocraBnsath xumuueckue | 1. Tect «CTpoeHune aromoB
XUMHYECKHUX (bopMyJibl COEIMHEHUH B XUMHUYECKUX  DJIEMEHTOB U
DIIEMEHTOB U COOTBETCTBHUH CO IIPUPO/Ia XMMUUYECKOH CBSI3N».
npupoa CTEEHbIO OKHCIIEHUS 2.3amaun  Ha  COCTaBJICHHE
XUMHUYECKON XUMHUYECKUX DJIEMEHTOB, XUMHYECKHUX bopmyn
CBSI3U UCXOJSl U3 BAJIGHTHOCTU U | IBYXaTOMHBIX COEIMHEHUI
IEKTPOOTPULIATEIBHOCTH | (OKCUAOB, CyIb(pHIOB,
TUJIPUIOB U T.IL.).
3. 3anaHus Ha UCIOJIB30BaHUE
XUMHUYECKOH CHMBOJIMKH U
Ha3BaHUU  COCIMHEHHMH IO
HOMEHKJIaType
MEX1YHapOAHOI O cor03a
TEOPETUYECKOW M TNPUKIIATHON
XUMUU u TPUBHATBHBIX
Ha3BaHMM JUIsI  COCTaBIIEHUS
XUMHYECKHUX dopmyn
JIByXaTOMHBIX COEIMHEHUI
(okcH10B, CyIb(pHIOB,
TUAPUAOB U T.I.) U JAPYTUX
HEOPraHUYECKUX COEAMHEHUN
OTJIENbHBIX KJIACCOB
1.2. | OK 01 | Ilepmomuueckuii | XapakTepu30BaTh 1. Tecr «Meramyeckue/
OK 02 | 3axk0H 1 Ta0iuIa | XUMHUYECKHE DIIEMEHTEI B HEMETaJNINYSCKHE  CBOMCTBA,
.. COOTBETCTBUU C UX JIEKTPOOTPULATENBHOCTE U
MenpneneeBa HIOJIOKEHHUEM B CPOJICTBO K IEKTPOHY
NEPUOANYECKON CUCTEME | XUMHUYECKMX  JJIEMEHTOB B
XUMHUYECKHX 3JIEMEHTOB COOTBETCTBUE c ux
JA.N. Menneneesa JJICKTPOHHBIM  CTPOCHUEM U
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MMOJIOKEHHUEM B
[IEPUOIUYECKON cucreme
XUMHYeCKUX nsiemeHnToB J[.U.
MeHnpeaeeBay.

2. ITlpakTuyeckue 3aaHus Ha
YCTaHOBJICHUE CBSI3U  MEXY
CTPOCHUEM aTOMOB
XAMHUYECKHX  DJIEMCHTOB U
MEePUOJIUYECKUM HU3MEHEHUEM
CBOMCTB XHUMHYECKHUX
9JIEMEHTOB M UX COCIUHEHHH B
COOTBETCTBUU C IIOJIOKCHHUEM
[lepuonuueckon cucreme.

3. [IpaxTuko-
OpPUEHTHUPOBAHHbBIC
TEOpPETHYECKUE 3aJaHusi Ha
XapakTepHU3all0 XUMHUYECKHUX
JneMeHTOB: «MeTamnyeckue/
HEMCTAINIMYECKHUE  CBOICTBA,
AJIEKTPOOTPHUIIATEIIBHOCTh n

CPOJICTBO K ANEKTPOHY
XMMHUYECKUX  3JEMEHTOB B
COOTBETCTBHE c ux
3JIEKTPOHHBIM ~ CTPOCHUEM H
MOJIOKECHUEM B
NIEPUOANYECKON CHUCTEME

XUMU4Yeckux nsnemeHnto J[.U.
MenaeneeBa»

Paznen 2.

XuMHYECKHE pPeakmumn

XapakTepu3oBaTh THIIBI
XHMHUYECKHX peakuui

KonTtpouabnas padora
«CTpoeHue BemecTBa u
XHMHYECKHE PeaKIun»

2.1.

OK 01
OK 04

Tumel
XUMHUYECKUX
peaKkuuit

CocraBisTh peakuuu
COEZIMHEHUS, pa3JIoKeHus,
oOMeHa, 3aMeIleHus,
OKHCITUTEIBHO-
BOCCTAaHOBUTCJIIBHBIC
peakuuu

1. 3agaun  Ha  cocTaBieHUE
YPAaBHEHUN PEaKLIU:

- COCIMHEHHUS, 3aMeIleHHUS,
pa3ioxeHus, 0OMeHa;

- OKHCJIUTEIHHO-
BOCCTAHOBUTENBHBIX peaKIni
C WCIOJB30BAaHMEM METO/a
ANIEKTPOHHOTO OanaHca.
2.3agaun Ha pacyeT MaccChl
BelleCTBa UK 00BbEMA

ra3oB o HU3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce
UM  o0bEMy  OJHOTO W3
YYaCTBYIOIIMX B  pEaKluu
BENIECTB;  Pacu€Thl  MAacChl
(0OBEMma, KOJIMYECTBa
BEIIIECTBA) MIPOJIYKTOB
peakuuu, €ecid OJHO U3
BEIIIECTB UMEET

2.2.

OK 01
OK 04

DNEKTPOIUTHYEC
Kasl AUCCOLMAINS

CocraBisTh ypaBHEHHUS
XUMHYECKHX PEaKIUuu

1.3aganus Ha COCTaBJICHHE
MOJICKYJIIDHBIX M HMOHHBIX
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Y MOHHBIN OOMEH

WOHHOTr0 OOMeHa ¢
y4acTUeM
HEOPraHMYECKUX BEIIECCTB

peakuuii ¢ y4acTHE€M KHCIOT,

OCHOBaHHUI1 u coJlieit,
YCTaHOBJICHHE W3MCHCHHSI
KHCIIOTHOCTH CPEJIbI

2. JlaGopatopnass  paborta

"THUIbl XUMHUYECKUX peaKinil”

Paznea 3.
CTtpoeHue u cBoiicTBa
HEOPraHU4eCKUX BellecTB

HccaenoBarsb cTpoeHue U
CBOliCTBA
HEOPraHM4YecKuX
BeIleCTB

KonTpoabHas padora
«CBoliCTBa HEOPraHMYECKUX
BellecTB)

3.1.

OK 01 | Knaccuduxkarus,
HOMEHKJIaTypa 1
CTPOCHHE

HEOPTaHUYECKUX

BCIICCTB

Knaccudunuposats
HEOpraHUYECKHe
BEIIECTBAa B COOTBETCTBUU
C UX CTPOEHUEM

1. Tecr «Homenkmarypa wu
Ha3BaHHE HEOPTaHHYECKUX
BEUIECTB  HMCXOAS U3  HX
XUMHYECKOH  QopMynbl  wIn
COCTaBJICHHE XUMHUYECKON
(bopMyITbI HCXOMIS U3 HAa3BaHUS
BEIIECTBA MO MEXIYHapOIHOU
W TPUBUAJILHON
HOMEHKJIAType».

2. 3aj1auu Ha pacyeT MacCcoBOM
nomd  (Macchl) XHMHYECKOTO
AJIEMEHTA(COEAMHEHMS)B
MOJIeKYJe (CMECH).

3. [Ipaktyeckue 3amaHusi IO
KIaccupUKaInu,
HOMEHKJIATYPE W XUMHYECKUM
dbopMynaM  HEOPraHMYECKUX
BEIIECTB Pa3JIMYHBIX KJIACCOB.
[IpakTnyeckne 3agaHus Ha
OIpEICIICHNE XUMHYECKON
aKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BHJIA
XUMHUYECKON CBS3M U THUMA
KPHUCTAJUIMYECKOM PEHIETKH

3.2.

OK 01
OK 02

dusnko-
XUMHUYCCKUEC
CBOMCTBa
H€0pFaHI/I"IeCKI/IX
BEIIIECTB

YcranaBiuBaTh
3aBHCHUMOCTh (PU3UKO-
XHMHYECKHUX CBOMCTB
HEOPTaHWYECKUX BEIECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, a TAaK)Ke TUTIa
KPUCTAJUTMYECKOU
peIeTKr

1. Tect «OcobeHHoCTH
XUMHUYCCKUX CBOfICTB OKCHUO0B,
KHUCJIOT, OCHOBAaHHIA,
aM(pOTEpHBIX THAPOKCHIIOB W
coJiei».

2. 3agaHus Ha COCTaBJIEHHE
ypaBHEHUH XAMHUYECKHUX
peaKkuuii ¢ y4aCTUEM MPOCTHIX
U CIOXKHBIX HEOPTaHUYECKHX
BEIIECTB. OKCHIOB METAJIOB,
HEMETAIUIOB U aM(OTEPHBIX
DJIEMEHTOB;
HEOPTaHUYECKUX
OCHOBAaHHWH W
THJIPOKCHJIOB,
HEOPraHUYECKUX coJen,
XapaKTePU3YIOIIUX 150:4
CBOMCTBa H CII0COOBI

KHCJIOT,
aM(pOTEPHBIX
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MOJIyYEHUSI.
3. [IpaxTuko-
OpUEHTUPOBAHHbBIE
TEOpPETUYECKHE 3aJaHus Ha
CBOICTBa U MOJIy4eHHe
HEOPTaHMYECKUX BEIICCTB
3.3. | OKO01 | Unentudukanus | MccremoBarhb 1. [TpakTuxo-

OK 02 | HeopraHmueckux | KayeCTBEHHBIC PEaKLUU OpPUEHTUPOBAHHBIE 3a/laHUs 110

OK 04 | BemecTB HEOPraHMYECKUX BEIIECTB | COCTABJICHUIO XUMHUYECKHX
peakuui c y4acTHEM
HEOPraHUYECKUX BEIIECTB,
UCIIOJIE3YEMBIX TUTST 170
UJIEeHTU(DUKAIUH.
2. JlaboparopHas  pabota:
«Unentudukanus
HEOPTaHMYECKUX BEIICCTB)

4 Paznen 4. HccaenoBarsb cTpoeHue U KonTpoabHnasi padora
Ctpoenue u cBoiicTBa CBOIICTBA OPraHUYecKHX «CTpoeHue u CBOICTBA
OpPraHn4yecKuX BellecTB BelleCTB OpraHnYyecKuX BellecTB)

4.1. | OKO01 | Knaccudukanmsa, | Kmaccuduumposars 1. 3aganuss Ha cocTaBieHHE
CTpOCHHE U OpraHHYEeCcKHe BEIIeCTBa B | Ha3BaHUI OpPraHUYECKUX
HOMEHKJIATypa COOTBETCTBUH C UX COCAMHEHHUI MO TPUBUAIBHOMN
OpraHHYECKUX CTpOEHUEM WIH MeEXIyHapOIHOMN
BELIECTB CUCTEMAaTUYECKOU

HOMEHKJIAType.

2.3amaHusT Ha COCTaBJICHHE
MOJNIHBIX U COKpAallleHHBIX
CTPYKTYPHBIX bopmyn
OpPraHUYECKUX BEIIIECTB
OTAETBHBIX KJIACCOB.

3.3amaun  Ha  OmpeAeNcHUE
IIpoCTeNIIEeN bopMyIIbl
OpPraHUYECKOM MOJIEKYITHI,
UCXOAS W3 DIIEMEHTHOTO
cocrana (B %)

4.2.| OK01 | CgoticTBa VYcranaBiuBaTh 1.3amanus Ha cocCTaBlIEHHE

OK 02 | opranumueckux 3aBUCUMOCTH (PU3HKO- ypaBHEHUN XUMHYECKHUX
OK 04 | coenunenmit XUMHYECKHX CBOMCTB peaxkuuit c y4acTHEM
OpPTaHMYECKUX BEIIECTB OT | OPraHMYECKUX BEIIECTB Ha
CTPOCHUST MOJIEKYIT OCHOBaHMM WX COCTaBa |
TEeMIIEpaTyphl Ha CTPOCHHSI.
CMEIIeHNE XHMHYIECKOTO 2.3ajaHus  Ha COCTaBJICHUE
paBHOBECHS ypaBHEHUH XUMHYECKHX
peakuuii, WUIIOCTPUPYIOIIMNX
XUMHYECKHE  CBOWCTBA  C
YIETOM MEXaHW3MOB
MPOTEKAHUs JAHHBIX PEaKIIHi
u TE€HETUYECKOMN CBA3U
OpPTaHUYECKUX BEIIECTB

Pa3HbIX KJIACCOB.
3. Pacyernsie
YPaBHCHUSIM

3agauu o
peakui C
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y4acTHEeM OpPraHUYeCKHUX
BEIIIECTB.

4, JTaboparopHas pabota
«[IpeBpaiieHusi OpraHu4ecKux
BEIICCTB IPH  HAarpeBaHUU
HaIpaBJICHUs CMEIICHHS
paBHOBECHS XUMHAYECKOH
peaknuu U aHaiau3 (HaKTOpOB,
BIMSIFOIIMX HAa  CMEIICHUE
XHUMHUYECKOTO PAaBHOBECHUS»

5 Paznen 5. XapakTepu3oBaThb
Kuneruueckue u BJIMSIHHE PA3JINYHBIX
TepMOJANHAMHYECKHE ¢dakTopoB Ha
3aKOHOMEPHOCTH PaBHOBecCHE H CKOPOCTh
NMPOTEeKAHUSI XHMHYECKHX | XHMHYECKHX peaKknmii
peaxuuit
OK 01 | Ckopoctb XapakTepus3oBaTh [TpakTHKO-OpUEHTUPOBAHHBIC
OK 02 | xumuueckux BIIMSIHME KOHIICHTPALIUU TEOpPETHYECKUE 3aJaHusi Ha
pEaKIHid. pearupyroIux BeecTB U | aHau3 (HakTOPOB, BIUSIOIINX
XUMHYECKOE TEMIIepaTypbl Ha CKOPOCTh | HA ~ W3MEHEHHE  CKOPOCTH
paBHOBECHE XUMHUYECKHX PEaKIUii XHUMHAYECKON pEaKIIHH.
XapakTepus3oBaTh [IpakTHKO-OpHEHTUPOBAHHBIE
BJIMSIHUE U3MCHCHUS 3aJjaHus ~ HAa  NPUMCHCHHE
KOHIIEHTPAIIUHU BEIICCTB, npuniuna Jle-Illarense s
PEaKIuu Cpesl U HAXO0XICHUS HaIpaBJICHUS
TEMIIEPaTyphI Ha CMETIECHUS paBHOBECHS
CMEIIeHNEe XUMHUECKOTO XUMHUYECKOH  peakuuu U
pPaBHOBECHSI aHaM3 (PaKTOPOB, BITHSFOIIAX
HAa CMEIIEHHE XHMHUYECKOTO
paBHOBECHS
6 Paspnen 6. PacTBopsl HccienoBaTh HCTHHHBIE
PACTBOPBHI € 3aJaHHBIMH
XapaKTePUCTHKAMU
6.1. | OKO01 | ITonsTue o | PaznmuuaTh UCTUHHBIE 1.3agaun Ha TPUTOTOBJICHHUE
OK 02 | pacTBopax pacTBOpHI pacTBOpPOB.
2. IIpakTuko-
OpPUEHTUPOBAHHBIC pacuETHBIC
3aJaHds ~ Ha  JIACIIEPCHBIC
CUCTEMBI, HCIOJb3yeMble B
OBITOBOM M MPOU3BOJCTBEHHON
NeSITEIbHOCTH YelIOBEKa
6.2 | OK 01 | UccnemoBanue HccnenoBath pusuko- JlaGoparopHas paborta

OK 04 | cBoiicTB

XHUMHUYECKHE CBOMCTBA

«IIpuroroBienue pacTBOpOB»

pacTBOpPOB HCTUHHBIX PaCTBOPOB
1 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COEPKAHNE
(coaep:kaHue MPUKJIATHOTO MOTYJIA)
Paznen 7. OneHuBaThL NOCJIEACTBHUSA 3ammra Keiica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayuueil mpogeccuoHaIbLHOM
NMPOU3BOJACTBEHHOM NMPOU3BOACTBEHHOM AeSITeJIbHOCTH)
NeSITeILHOCTH YeJI0BeKa | JAeATeIbHOCTH YeJI0BeKa
¢ MO3M UM
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IKOJIOTHYEeCKOH
0€30IMacHOCTH

OK 01
OK 02
OK 04
OK 07

Xumus B ObITY U
MIPOU3BOJICTBEHHO
U IeATEeNbHOCTH
YeIoBeKa

O1eHUBAaTh MOCJIEACTBUS
OBITOBOM U
MIPOU3BOICTBEHHOM
JIESTCIIEHOCTH YeJIOBEKA C
HO3UIIMHA DKOJIOTHUECKOH
0e30IacHOCTH

Keiic (¢ yderom Oynymei
npodeccHoHaATBLHOM
nesitenbHOCTH)  Bo3moxHbIe
TEMbI KEHCOB:

[Torennenue KIuMaTa "
BEICBOOOXKIEHHE ra30BBIX
THIPATOB CO JIHA OKeaHa.
bynymue MaTepUalIbl u
TEXHOJIOTUM JJIi KBaHTOBBIX
KOMMYHUKaIUH.

Hossie MaTepuabl TUIS
COJIHEUHBIX OaTapeil.

26




