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Pabouas mporpamma 001eo0pa3oBaTeNbHON AUCIUILTUHBI «XUMUsD» pazpaboTaHa HA OCHOBE
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peanu3yeMbix Ha 0a3e OCHOBHOrO OOIIEro OOpa3oBaHMA, YTBEPKIEHHOW paclopsiKeHHEM
MunuctepctBa npocseuienus Poccuiickoir @epeparun ot 30 ampens 2021 r. Ne P-98; ¢
npukazoM MuHuctepcTBa npocsenienust Poccuiickorr @eneparuu ot 23.11.2022 Ne 1014 "O6
yTBepkAeHUH (enepaibHOil 00pa30BaTeIbHON MPOrpaMMbl CpeqHero ooluiero obpasoBaHus"
(BapeructpupoBan 22.12.2022 Ne 71763) mno cneuuansHoctd 53.02.01 «My3bikajabHoe
o0pa3oBaHue» YKPYNHEeHHO# rpynnbl cnenquajbHocTel 53.00.00 My3bikaibHOe HCKYCCTBO.

Opranuzanus-pa3padoTuuK:  TroCylapCTBEHHOE  MpodeccuoHalbHOE  00pa3oBaTelIbHOE
yupexnenue Tymnbckoii oomact «TyabCKUN TeAarorndecKuil KOJIICIK

Pa3zpadoruuk:
KoncrantunoBa Anekcanjapa KOpbeBHa, npenogaBaTeib
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1. OBIIAS XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOU JUCHUITJIMHBI «XUMMWSA»

1.1. MecTo ucuMIUIMHBI B CTPYKTYpe o0pa3oBaTtenbHo# nporpammbl CI1O

PaGouas mporpamma yyeOHON AUCHMILIUHBI SBISETCS 4acThIO OCHOBHOW MpodeccnoHanbHOM
obpazoarenbHoi nporpammbl (IITICC3) B coorBercTBUU ¢ ®I'OC no cnenuansHoct CIIO
53.02.01 «My3bikajabHOe 00pa3oBaHue».

1.2. Heau U miIaHupyeMblie pe3yabTAaThl 0CBOCHUS IUCIUILINHbI:

Heau u 3212491 AUCHUIIIMHBI

DopMHUpPOBAaHUE Y CTYAECHTOB MPEJICTABIECHNS O XUMUYECKON COCTABJISIOLIEH €CTECTBEHHO-
HAay4YHOM KapTUHBI MHUPA KaK OCHOBBI MPUHSTHUS PELICHUNU B )KU3HEHHBIX M MPOU3BOJCTBEHHBIX
CUTYaIIUSX, OTBETCTBEHHOT'O TIOBEICHHS B IPUPOTHOU Cpejie.

3apaum IUCHUIIHHBI:

1) copmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTECH MPOTEKAHUS XUMHUYECKUX TPOIECCOB H
ABJICHUM B OKpYXarollel cpene, LEJOCTHOW HaydHOW KapTUHbBl MHUpa, B3aUMOCBSI3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHs COCTaBIATH (OPMYIJbI HEOPTraHMYECKUX M OPraHMYECKUX BEIECTB,
YPaBHEHUS XUMHUYECKHX peaklHid, OOBSACHATh HMX CMBICI, HUHTEPIPETUPOBATH PE3YIbTAThHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKM MPOBEIACHUS MPOCTEHIINX XUMHUYECKHX SKCIIEPUMEHTAIbHBIX
UCCIICIOBAaHUI C COOJIOACHHWEM TMpaBWJl 0Oe30macHOro oOpamieHust ¢ BEIeCTBAMH U
1a00paTOPHBIM 000PYIOBaHHUEM;

4) pa3BUTh YMEHHS HCIIOJIH30BaTh HHGOPMAIMIO XUMUYECKOTO XapaKTepa U3 Pa3IuIHbIX
HMCTOYHHUKOB;

5) chopmupoBaTh yMEHHUS TPOTHO3UPOBATH TOCIEACTBUS CBOCU JAEATEITBHOCTH H
XUMHUYECKHUX MPUPOIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MTPOIIECCOB,;

6) cdopmMupoBaTh TOHMMAaHHE 3HAYMMOCTH JIOCTIDKEHUH XHUMHUYECKOM HAyKu W
TEXHOJIOTHH JIJIsl Pa3BUTHSI COIMATLHOM M MPOU3BOJICTBEHHOU cep.

1.2.2. llnanupyemble pe3yJbTaThl OCBOEHHs 001e00pa30BaTEIbHON AMCHUILUINHBI B
coorBercTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Ko u ILlnanupyemMblie pe3yJibTaTbl OCBOCHHS JMCIHUILIMHBI
HAHUMEHOBaHHe
(opMupyemMBIX Oo0mue JucuuniuHapHbie
KOMIIeTeH Ui
OK 01. Beibupars B yacTH TPYA0BOIr0 BOCHIUTAHMS: - BJIAJETh CHCTEMOM XMMHWUYECKUX 3HAHMH,
CIOCOOBI pelIeHuss | - TOTOBHOCTh K TPY/AYy, OCO3HaHWE [IEHHOCTH | KOTOpas BKJIOYAeT: OCHOBOIIOJIArarolue
3ajau MacTepcTBa, TPYI0II00He; MOHATUSL  (XMMHYECKMH D3JEMEHT, aToM,
npo(ecCHOHANBHON | - TOTOBHOCTh K AKTHBHOH JAESTENBHOCTH | JNEKTpOHHAas oOonoyka artoma, s-, p-, O-
JIeSITeTbHOCTH TEXHOJIOTHYECKOH u COIIMAILHON | DJIEKTPOHHBIE OpOWTanu aToMOB, HOH,
MPUMEHHUTENBHO K HaNpaBJIEHHOCTH, CIOCOOHOCTH | MOJIEKyJIa, BaJIEHTHOCTD,
pa3IUIHBIM WHHULINUPOBATb, IUTAaHUPOBATh U | DIEKTPOOTPUIIATEIBHOCTb, CTeTIeHb
KOHTEKCTaM CaMOCTOSITENIEHO BBITIOJTHATH TaKyl0 | OKHCIIEHHUS, XHMHYECKas CBs3b, MOJb,
JIeSITETIHHOCTD; MOJISIpHAs ~ Macca, MOJSPHBIH  00BeM,
- HWHTepeC K  pasuMYHBIM  cdepaMm | yIIepomHBIM  CKeyleT, (YHKIHOHAIbHAS
npodecCHOHANBHON AesITeTbHOCTH, Tpymma, pagukal, W30Mepus, H30MEpHI,
OBJ1aieHle YHUBEPCAJbHBIMU Y4eOHBIMH | TOMOJIOTHYECKHH pan, TOMOJIOTH,
NMO3HABATEJILHBIMH AeiiCTBUAMM: YTI€BOAOPOABL, KHCJIOPOJ- u
a) 0a30BbIe JIOTHYCCKHUE ICHCTBHA ! a30TcoAepIKallue COEIMHEeHMUs,
- caMmocTosTeNbHO  (opMynupoBaTh M | OMOJIOTHYECKH AKTUBHbIE BElIEeCTBa




aKTyalIU3UpPOBaTh
paccMmarpuBarh ee BCECTOPOHHE;
- YCTaHaBIHMBaTh CYIICCTBCHHBIA MPH3HAK
WA OCHOBaAHUSA itIt: CpaBHEHUS,
Kiaccu(puKauu U 0000IICHHS;

- ONpeAeyATh LENU NCATSILHOCTH, 33a]1aBaTh
napaMeTPhl U KPUTCPUH UX JTOCTIHIKCHUS,

mpobiemy,

- BBISBIISITH 3aKOHOMEPHOCTH "
MIPOTUBOPEYUS B paccMaTpHUBaeMBbIX
SIBJICHUSX;

- BHOCHUTh KOPPEKTHUBBI B JESATCIBHOCTD,
OIICHUBATh  COOTBETCTBHE  PE3YJIHTaTOB
[EeNsIM, OIEHHWBAaTh PHUCKH MOCIEIACTBHA
JIeATEeIIbHOCTH;

- pa3BUBaThb KPEATHUBHOEC MBIIIJICHUE TIPU
PCHICHUH KU3HCHHBIX r[p06neM

0) 6azoBbIE HCCJIeI0BATEIbCKHE
neicTBUsL:

- BJIaACTH HaBbIKaMH yqe6H0-
HCCJIEI0BATEIIbCKOM u IIPOEKTHOMI
JACATCIBbHOCTH, HaBbIKaMH paspCuicHus
npobiem;

- BBIIBIISAITH MPUYUHHO-CIIEICTBEHHBIE CBS3H
U aKTyalu3UpoBaTh 3aJady, BBIIBUTATh
TUIOTE3Y ee peleHus, HaXOJUTh
apryMeHTBl Ui JIOKa3aTeIbCTBA CBOMUX
YTBEPKICHHUM, 3aJaBaTh MHapaMeTpel H
KPUTEPUHU PELICHUS;

- aHaJIM3UPOBaTh IIONYyYCHHbIE B XOJE
pelIeHNs 3aJauu pe3ysbTaThl, KPUTHYECKU
OIICHUBATh ux JIOCTOBEPHOCT,
MPOTHO3MPOBATh HM3MEHEHHE B  HOBBIX
YCIIOBHSAX;

- yMEThb MEPEHOCUTh 3HaHUA B
TIO3HABATEJIFHYIO M TMPAKTHYECKylo o0nacTu
JKU3HENEATEIbHOCTH;

- yMETb UHTErpUPOBATh 3HAHUS U3 PA3HBIX
MpeIMETHBIX o0JacTeii;

- BBIIBUTaTh HOBBIE HJEH, IpeUIaraTb
OpUTHHAJIbHBIE TIOAXO0/BI M PEIICHHUS;

- CITIOCOOHOCTH MX HCIIONIB30BAHUS B
[IO3HABATEJILHON U COLMAJIBHOM NIPAKTUKE

(yrmeBomel, KHpBL, O€nKn),
MOJIMED, CTPYKTYpHOE
BBICOKOMOJICKYIISIPHEIC COCTMHEHUS,
KpHUCTaJLTHIecKas pemeTka, THUTIBI
XUMUYECKUX  peakiuii  (OKHUCIUTEIBHO-
BOCCTAaHOBHUTEIILHBIC, 9K30-U
SHAOTEPMHUUYECKUE, peaxiyu HOHHOTO
o0OMeHa), pacTBop, SIEKTPOJIMTHI,
HEDJICKTPOITUTEI, INEKTPOJIUTHICCKAS
JTUCCOIIMAITUS, OKUCIIUTEIh, BOCCTAHOBHUTEIb,
CKOpPOCTh XIMHAYIECKOI peaxImm,
XUMHYECKOE paBHOBECHE), TCOPUH U 3aKOHBI
(Teopus XAMHIYIECKOTO CTPOCHUS
oprannueckux Bemects A.M. bytieposa,
TEOPHs DIEKTPOTUTHICCKON IHCCOIHAIIIH,
nepuognueckuii 3akoH .M. Menneneesa,
3aKOH COXpaHEHMUs Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH  S3BIK
XUMUH, (DAKTOJIOTUYECKHE CBEACHUS O
CBONCTBAX, COCTaBe, NOJIyYEHUH U
0e30MacHOM  UCTOJBb30BAaHUU  Ba)KHEUIITNX
HEOPTaHMYECKUX U OPTaHMYCCKUX BEIICCTB B
OBITY ® TPAKTUICCKOM  JEATEINbHOCTH
YeIIOBEKa;

- YMETh BBISIBILITh XapaKTepHBIC MMPU3HAKH U
B3aHMOCBSI3b M3YYCHHBIX TIOHSATHH,
MIPUMEHSATH COOTBETCTBYIOIIUE TTOHITHS TPU
OIIMCaHUH CTPOCHUA nu CBOICTB
HCOPraHNYCCKUX U OPraHnICCKUX BCIIECTB U
nux HpeBpaHleHIdﬁ; BbIIBJISITH B3aMMOCBS3b

MOHOMED,
3BEHO,

XMMHMYECKUX 3HAaHUM C IOHATUSMU H
IIpeICTaBICHUSIMU JIpYyrux
€CTECTBEHHOHAYUYHBIX IIPEIMETOB;

- yMETb HCIOJb30BaTh HAMMEHOBaHUSA

XUMHYECKHX COEAMHEHHH MEXIYHapOIHOrO
CO03a TEOPETUUYECKON U NPUKIAJHON XUMUU
U TPHUBHANbHBIE HAa3BaHMSA BaKHEUIIMX
BEIIECTB (3TWJICH, aleTWIEH, TJINIEPHH,
¢denon, dopManbIeru, yKCycHas KHCIIOTa,
DJIMLUH, YyrapHbld TIa3, YIJIEKUCIBI Tas,
aMMUaK, TraileHas U3BECTb, HEralleHas
U3BECTh, MHUTHbEBas COda W  JIPYTHX),
COCTaBIATh (POPMYITBl HEOPTaHWYECKHX U
OpraHUYECKUX BEILIECTB, YPaBHEHHUS
XMUMHUYECKHX PEAKIUH, OOBSICHATh UX CMBICI;
HOJATBEPXKIATh XapaKTEPHbIE XHMHYECKHE
CBOMCTBA  BEUIECTB  COOTBETCTBYIOIIMMU
JKCHEPUMEHTAMH M 3alUCSIMHM ypaBHEHUH
XMMUYECKHUX PEaKIUii;

- YMETb YCTaHABJIMBATH IIPUHAMJIEKHOCTH
H3Y4EHHBIX HEOPraHUYECKUX u
OpraHUYECKHUX BELIECTB K ONpeACICHHBIM
KJ1accaMm 51 rpyImam COEJIMHEHUH,
XapaKTepU30BaTh UX COCTaB M Ba)KHEHIINE
CBONCTBA; OIpPENEIATh BHUIBl XUMHUYECKHUX

CBsI3eH (xoBaneHTHasdl, HOHHA,
MEeTaJUTHYeCKas, BOJIOPOJIHAS), THIIBI
KPUCTAIITNYECKUX peueTox BEIIIECTB;

KJaccU(UIMPOBaTh XUMHUYECKUE PEAKIIH;
- chopMHpOBaTh  TPEJCTABICHHS: O




XUMHUYECKOH COCTAaBIISIIOIIEH
€CTECTBEHHOHAYYHOH KapTHHBI MHpa, POJIH
XMMUH B TIO3HAHWM SBICHUH NPHPOIBI, B
(GOpPMUPOBAHUM MBIIUICHUS ¥ KyJIBTYPHI
JIMYHOCTH, ee (yHKIMOHATIBHON
IpPaMOTHOCTH, HEOOXOIMMOI I pelIeHUs
NPaKTHYECKUX 3aJad U OKOJOTHYECKH
00OCHOBaHHOTO  OTHOIIEHHS K CBOEMY
3JI0POBBIO U MIPUPOIHON Cpene;

- yMeTb  NpPOBOAUTH  pacyeTrsl 10
XUMUYECKHM (OpMyITaM H  ypaBHEHHSIM
XMUMHUYECKHX PEaKnuil € HCIIOIB30BaHIEM
GU3UYIECKNX BEJMYNH, XapaKTEPU3YIOMINX
BEIIECTBA C KOJWYECTBEHHOH CTOPOHBI:
Maccel, oOBeMa (HOpPMAaJbHBIC YCIIOBHS)
ra30B, KOJIMYECTBA BEUIECTBA; HCIIOIL30BATH
CHCTCMHBIC XUMHUYCCKHUEC 3HAHUA JJIs
OPUHATHA  pEUICHUH B KOHKPETHBIX
JKHU3HCHHBIX CUTYyaluiXx, CBA3aHHBIX C
BCHICCTBAMU U UX MPUMCHCHUCM

OK 02.
Ucnons3zoBarb
COBpPEMCHHBIC
CpeICTBa MOUCKA,
aHanmm3a u
HHTEPIpETANNN
HHPOPMALINH H
HHPOPMALMOHHBIC
TEXHOJIOTHH JIJIsI
BBITIOJTHEHHMS 32124
npodeccnoHambHOMI
JIeSITeIbHOCTH

B obJjacTn
TO3HAHHUSA:

- c(OpMHPOBAaHHOCTH  MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI ~ HAayKH W OOIIECTBEHHOH
NpPakTHKH, OCHOBAHHOTO Ha  JHajore
KyJIbTYyp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MecCTa B MOJUKYJIHTYPHOM MUDE;

- COBEpUICHCTBOBAaHHWE  SI3bIKOBOM U
YUTATENIBCKOW  KYyJIbTYpbl KaK CpeicTBa
B3aHMOHeﬁCTBHﬂ MEXIY JIIOAbMU n
TMO3HaHUA MUPaA,

- OCO3HaHHE LIEHHOCTH Hay4HOU
JACATCIBHOCTH, TOTOBHOCTH OCYHICCTBIATH
MPOEKTHYIO u HCCIIEI0BATENbCKYIO
JeATeNIbHOCTh MHANBUAYAIbHO U B TPYIIIIE;
OBiageHne YHHBePCAJIbHBIMHM YU4eOHBIMM
NMO3HABATEJbHBIMH AeiCTBUSIMM:

B) pa0bora ¢ uHpopmanueii:

- BJIAJIETh HaBbIKaMH IOy 4EHHS
MHQOPMALIMU U3 UCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITENIFHO ~ OCYIIECTBIATH  IOWCK,
aHaJIN3, CHCTEeMAaTH3AIHI0 U HHTEPIPETALIUIO
uHopMalUK pa3IMYHBIX BUIOB U (GOpM
MIPECTaBICHNUS;

- CO371aBaTh TEKCTHI B pa3IMuHbIX (popmarax
C y4YeToM Ha3Ha4eHUs HHQOpMaLUH U

HECHHOCTH HAy4YHOI'0o

LEeNIeBOH ayIUTOPHH, BBIOMpast
ONTHUMAIBHYIO (OopMy TMpeicTaBleHHS W
BU3yaJIN3ali1;

- OLIEHHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTb
MHQOPMAIINH, €€ COOTBETCTBHE MIPABOBBIM U
MOPAIBHO-3THYECKUM HOpPMaM;

- ICTIOJIB30BATh CPEICTBA HH(OPMAIIMOHHBIX
U KOMMYHHMKAIIHOHHBIX TEXHOJOTHH B
pemIeHnH KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX
W OpTraHU3alMOHHBIX 33/1a4 C COOMIOCHIEM

TpeboBaHuit 9PrOHOMHUKH, TEXHUKH
6e3omacHocTH, THT'HEHBI,
pecypcocOepeskeHusl, MIPaBOBBIX u

- yMeThb IUIAHUPOBaTb M  BBINOJHATH
XMMUYECKMH HKCHEPUMEHT (TpeBpalleHUs
OpPTaHWYECKUX BEIIECTB NP HATrPEBaHMHH,
MONyYCHHE OJTWIEHAa W H3YYCHHE €To
CBOHCTB, KayeCTBEHHBIE  pEakIWd  Ha
IBAETHIBI, KpaxMal, YKCYCHYIO KHCIOTY;
JeHaTypanys O€NKOB TIpH HarpeBaHUH,
[[BETHBIC pEAaKIUH OENKOB; IPOBOAUTH
peakuuu HOHHOTO OOMEHa, OIpeeysTh
Cpeqy BOAHBIX PAacCTBOPOB, KauyeCTBEHHBIC
peakuuu Ha cysibdar-, KapOoHaT- U XJIOPU-

aHMOHBI, Ha KAaTHOH aMMOHHS; pelIaTh
OKCIIEPUMEHTAJIbHbIE 3a/laud 10 TeMam
"Metasmisr" u "Hemetamnsr") B
COOTBETCTBHMHM C  IIPaBWIAMH  TEXHUKH
Oe3omacHOCTH pu oOpameHnn c
BEIIECTBAMH u 71a00paTOPHBIM
000pyIOBaHNEM; TPEICTABIATh PE3yIbTaThl
XMMHYECKOTO  3KCIepuMeHTa B  (dopme
3alMCH  YPaBHEHHWH  COOTBETCTBYIOLIMX

peakuuii ¥ QopmynHMpoBaTh BBIBOIBI Ha
OCHOBE 3THX PE3YyJIbTAaTOB;

- YMETH AHAJIM3UPOBATH XUMHUYECKYIO
nHPOPMALIMIO, TOIY4aeMyl0 M3 Pa3HBIX
HACTOYHUKOB (cpenctB MaccoBOM

nndopmanum, cetb IHTEpHET 1 IpyrHe);
- BJIaJIeTh OCHOBHBIMH METOJIAMH Hay4YHOTO
MO3HAHMS BEIIECTB M XUMHYECKUX SIBICHUH

(HabirofieHne, W3MEpPEHUE, OSKCICPUMEHT,
MO/JICJIUPOBAHHE);
- yMeTh  TOpPOBOAMUTH  pacyeTrbl IO

XAMHU9eCKHM (opMylTaM U  ypaBHEHUSIM
XUMHYCCKUX peakunﬁ C HCIOJIB30BAHHUEM
(¢U3NYECKUX BEIUYNH, XapaKTEePHU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI:
Maccel, o0pemMa (HOpPMAaJbHBIE YCIIOBHS)
ra3oB, KOJIMYECTBA BEILIECTBA; UCIIOIb30BATH

CHCTCMHBIC XUMHUYCCKUC 3HAaHUA JJIsL
MMPpUHATUA peIHeHI/Iﬁ B KOHKPETHBIX
JKU3HCHHBIX CUTYyalusX, CBsA3aHHBIX C




ITHYECKUX HOPM, HOpPM HH()OPMALMOHHOM
0€301IaCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUSI U
3amuThl HHpOpMAHU, HHYOPMAITHOHHOMH
0€30IaCHOCTH JINYHOCTH,

BEIIECTBAMHU 1 UX IPUMEHECHUEM

OK 04. - TOTOBHOCTD K CaMOpa3BUTHIO, | - YMETh IUIAHUPOBaTb M  BBHIMOJHATH
DddexTuBHO CaMOCTOSITEIbHOCTH U CaMOOIIPEICICHHUIO; XUMHUUYECKUH DKCIEPUMEHT (IpeBpalleHus
B3alMO/JICHICTBOBATh | -OBJIaJICHUE HaBbIKaMU yueOHO- | OPraHUYECKUX BEUICCTB IPH HArPEBaHHU,
U paboTath B HCCIIEeIOBATENbLCKOMH, MIPOEKTHOMN U | MOJlydeHHe HTWIEHA ¢ H3y4YeHHe ero
KOJUJICKTHBE U COLMANILHOW JICATEIbHOCTH; CBOMCTB, KAueCTBEHHbIE  pEaKkIHU  Ha
KOMaH/1e OBaanenue YHUBEPCAJbHBIMM | IBACTHIBI, KpaxMal, YKCYCHYIO KHCIOTY;

KOMMYHHKATHBHBIMU eHCTBUSIMU: JIeHaTypalus OCNKOB TIpH  HarpeBaHUM,

0) coBMecTHAsA 1eITeJIbHOCTD ! [BETHBIC pEakuu OCIKOB; IPOBOAUTH

- IOHUMATh U UCTIOJIB30BaTh NMPEUMYIIECTBA | PEaKIUH HWOHHOTO OOMEHa, OIpeaeysTh

KOMaHTHOH M WHAWBUIAYAIbHOW PaOOTHL; Cpeqy BOJHBIX pPAacTBOPOB, KadeCTBEHHBIE

- MIPUHUMATD enu COBMECTHOH | peakIlu Ha Cynbdar-, KapOOHAT- U XIJIOPHI-

NeSITeTHbHOCTH, OpTaHHU30BBIBATH U | aHHOHBI, HAa KATHOH aMMOHHS; peIaTh

KOOPJIUHUPOBAThH JIeHCTBUS o ee | KCIepuMeHTalbHble 3aJadyd 10 TeMaM

JIOCTIDKEHHUIO: COCTaBIATh IJIaH JeicTBui, | "Mertamisr" u "Hemetamisr") B

pacmpeneniaTb poJd C YYeTOM MHEHUW | COOTBETCTBMM C  NpaBUJIAaMU  TEXHUKHU

Y4aCTHUKOB 00CyX)1aTh pe3ynbTathl | 6€30macHOCTH pu obparieHuu c

COBMECTHOI paboThI; BELIECTBAMU u 71a60paTOPHBIM

- KOOpIMHHUPOBATh U BBIMONHATH paboTy B | 000pyIOBaHWEM; MPEICTABIATE PE3YIbTaTHI

YCIIOBHAX PEANHOTO, BHUPTYaJbHOTO ¥ | XMMHYECKOTO OKCIOCpUMEHTAa B  Qopme

KOMOWHHPOBAHHOTO B3aUMOICHCTBUS; 3alICH  ypaBHEHWH  COOTBETCTBYIOIINX

- OCYILIECTBIIATh TO3UTUBHOE | peakuuii u (OpMyTHUpOBATH BEIBOIBI Ha

CTpaTeTHUECKOE TOBEJCHHE B PA3IMYHBIX | OCHOBE THX PE3yIbTaTOB

CUTyallusAX, TMPOSBIATH TBOPYECTBO U

BOOOpaXkeHUE, OBITh MHUIIMATUBHBIM

Oguanenne YHHBePCAJLHBIMH

PeryJIITUBHBIMH JICHCTBUSIMU:

T) NpUHSATHE ce0s U APYTUX JIKOei:

- MPUHUMATh MOTHBBI M apTyYMEHTHI APYTHX

Jroaei pu aHaIm3e pe3yIpTaToOB

JIESITeTHbHOCTH;

- TIPHU3HABATH CBOE IMPABO M TPABO IPYTUX

JIOZIEN Ha OIINOKH;

- pa3BUBaTh CIOCOOHOCTH IIOHMMATh MU C

MO3HIIMH IPYTOTO YEIIOBEKa;
OK 07. B 006/1acTH 3K0JI0OrH4€CKOro BOCIUTAHUs: | -  COPMHPOBATH  MPEACTAaBICHUA: O
CopeiicTBOBaThH - c(hOpPMHUPOBAHHOCTH 9KOJIOTUUECKON | XMMUYECKOH COCTaBJISIOLLEN
COXpaHEHHIO KyJbTYpPbl, TOHUMaHUE BIUSIHUSI COIUAIBHO- | €CTECTBEHHOHAYYHOU KapTHHBI MHpa, POJIHU
OKpYy’Karomien SKOHOMHUYECKUX TMPOIECCOB HA COCTOSIHHE | XUMUW B TIO3HAHWM SIBICHUH NPUPOABI, B
cpepl, OPUPOJAHOM W COUMAIBHOW  cpenbl, | GOPMUPOBAHUN MBIILUICHUS W KYJbTYPbI
pecypcocOepexeHn | OCO3HaHUE T100aJIHOTO XapakTepa | JUYHOCTH, ee G yHKIIMOHATBHON
10, IPUMEHATH IKOJIOTHYECKUX TPOOIIeM; IPaMOTHOCTH, HEOOXOAMUMOW HJisl pelleHUs
3HaHU 00 - IUIAHUPOBaHWE W  OCYIICCTBIICHHE | MPAKTUYECKUX 33aJad M  SKOJIIOTUYCCKU
W3MEHEHUU JICHCTBUI B OKpYKaloIIeH Cpelic HA OCHOBE | OOOCHOBAaHHOTO  OTHOIICHHUS K  CBOEMY
KIIMMaTa, 3HaHHUA 1eJied YCTOMYMBOTO  Pa3BUTHS | 3JOPOBBIO U MPUPOIHON Cpele;
TPHHITHITEL YEIIOBEUCCTBA; - YMeTh COOJIOATh MPaBHJIa IKOJIOTHYCCKU
OepeKITHBOTO aKTHBHOE HEIpusTHe JEHCTBUH, | emecooOpa3sHOro TMOBEIeHUS B OBITY U
MIPOU3BOJICTBA, MIPUHOCSIINX Bpel OKpYXkarolleH cpene; TPYAOBOM JIESITeTbHOCTH B LeJISAX
3¢ hekTuBHO - yMeHHe MIPOTHO3UPOBAThH | COXPaHEHUS CBOETO 3I0POBbS u
JIEHCTBOBATH B HeOIaronpusTHEIE 9KOJIOTMUYECKUE | OKpYXKarollen IPUPOIHOMI cpensl,
Ype3BBIYANHBIX MOCJICACTBYS NPEANPHHUMACMBIX ICHCTBHM, | YUYUTHIBATE OIACHOCTh BO3ACHCTBHS Ha
CUTYyaIHsIX MPEIOTBPAIIATh UX; JKUBBIE OPTAaHU3MBI OIPEICTICHHBIX BEIIECTB,

- pacmipeHue  OmbITa  JIeATEIbHOCTH
9KOJIOTHYECKOH HAMPaBICHHOCTH;

- OBJIaJICHHC HaBBIKAMH Y4EOHO-
HCCJIEIOBATENIbCKON, MPOEKTHON U

IIOHMMAasA CMBICJII IIOKa3aTeiAa Hpe}IeHBHOI\/’I
)IOHyCTHMOFI KOHIICHTpAaun




COIMAIIbHOM JCATCIBbHOCTH,

oK 3 YBepeHHo OpPUEHTUPOBATHCS B | YMmeHnus:
CYIIECTBYIOILIEM Habope IU(POBBIX | UCIIONB30BATh CIIEIHANBHBIE MPUIIOKECHUS U
CEpBUCOB WM HWHCTPYMEHTOB JUIS DEIICHHS | CEPBHCHI  JUIS  CO3JaHUSl  3JIEKTPOHHBIX
Ppas3IMYHBIX TIeIarOTHYEeCKUX 3a1a4 | 0Opa3oBaTeNbHBIX pecypcos, TECTOB,
00pa3oBaHMs 00yJaIOMINXCS OTIPOCOB,  KpOCCBOpIOB,  HH(porpadukm,
BPEMCHHBIX OCEH, BHICOPOJIMKOB U BEO-
mopT¢oIHo;
CO3/1aBaTh BU3yabHO rpaMOTHBIE
MaTepHaIbl;
OCYILIECTBIISITh TTONCK 3¢ PEeKTUBHBIX
yueOHBIX pecypcoB JULst peeHus
NeJarorvyeckux 3a/1ay;
3HaHus:
crielasIbHbIe MPUIOKEHUS M CEPBHUCHI IS
CO3JIaHUSI DJIEKTPOHHBIX 00pPa30BaTEIbHBIX
pecypcoB, TECTOB, OIPOCOB, KPOCCBOPIOB,
uHbporpaduky, BPEMEHHBIX ocei,
BHICOPOIINKOB H BEO-TTOPTQOIIHO.
0K 13 TBopuecku HCII0JIb30BATh nuQpoBEIe | YMeHusn:

TEXHOJIOTUH IS PEIlCHNUs y4eOHBIX 3a/1a4, B
Pa3IMYHBIX KOHTEKCTaX, B TOM YHCIEC IS
OpraHU3ald TNPOSKTHOH  JAesATeNbHOCTH
oOyyaromuxcs C TOMOINBI0  IH(POBBIX
CEPBHUCOB.

UCTIONB30BaTh  OHJIAHH-MHCTPYMEHTBI  JUIS
BHEAPCHHUS COBPEMEHHBIX MEIarorHyecKux
NPaKTUK: IIEPEBEPHYTHIH KIAacC, CMEIIaHHOE
oOydeHne, MOOMIFHOE 00YUeHHE, TPOSKTHOE
o0ydeHue u.T.1I.

MIPUMEHSTh B o0OpazoBaresbHOM
NESTebHOCTH BHIeopenakTtopel (Movavi),
KOHCTPYKTOPBI Ul CO3JaHusl BeO-KBECTOB,
BUPTYQJIbHBIE  JIOCKH, IUIATQOPMBI ISt
MPOEKTUPOBAHHS WHTEPAKTHUBHBIX Y4YEOHBIX
MaTtepuanoB (iSpring), reHepatopsl QR-
KOJa;

paspabaTbIBaTh y4eOHO-METOANIECKHUE
Marepuanabl, BHUKTOPHHBI, KPOCCBOPABI C
TIOMOIIBIO OHJIal{H-CEpBUCOB JUIs
MIPOBEJICHUsI y4eOHOT0 3aHATHS.

3Hanus:

pecypchl  (penepalibHbIX M PETHOHATBHBIX
00pa30BaTENbHBIX MOPTAJIOB IS
OpraHu3aluu  MPOEKTHOH  JesATEIbHOCTH
00yJarImuxcs;

uudpoBsle pecypchl AN CO3/aHMsT  BeO-
KBECTOB, TECTOBBIX pabdOT, BHKTOPHH,
KPOCCBOPZIOB, MAMSTOK H T.JI.

MOHATHSL ~ BEO-KBECTa,  aJITOPUTM  €ro
pa3paboTkuy, THUIIOBYIO CTPYKTYpPY

o0pazoBaTenbHOro BeO-KBecTa.

nonstuss QR koma, ero  QyHKuMOHaU,
BO3MOKHOCTH  HCIIOJIb30BaHMSA,  OHJIAIH-
TeHEepPaToOph! KOJa.




2. CTPYKTYPA U COJEP’)KAHUE
OBHIEOBPA3OBATEJIBHOU JUCIHHUIIJIMHbI
2.1. O0bem yueOHOH JUCHUNIMHBI U BU/bI Y4eOHOH padoThl

Bup y4eOHoii padoTnl O0bem B yacax
O0Bem 00pa3oBaTeIbHON MPOrpPaMMBbI IMCIUIIJIMHBI 58
B T.4.

OcHOBHOe coepKkaHne 58
BT. 4..

TEOpEeTHYECKOe 00yUIeHUE 36
MPaKTUYECKUE 3aHATHS 22
IIpodeccuonaIbHO-OpMEHTHPOBAHHOE CO/IEPKAHNE 5
(coep:kaHue NPUKJIATHOTO MOAYJIsI)

BT. U..

TEOpPETUYECKOE 00yUEHHE 2
MIPAKTUYECKUE 3aHATHS 4
KonTpoabnas padora 6
ITpome:xyTouHas aTTecTalUsA 2

(mnddepeHumpoBaHHbIIi 3a4eT)
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2.2. TemaTH4ecKHH IVIAH U cOJAepKaHUe YUeOHOM JMCIUIIHHBI « XUMHUSD)

HanmeHoBaHnue Copep:xanue yueOHOro MaTepHuaJia (0CHOBHOe U MPo(deccHOHAIBLHO-OPHEHTHPOBAHHOE), 1a00paTOPHbIE U OB BeM YaCoB Dopmupyemble
pa3aesioB U TeM NMPaKTHYeCKHE 3aHATHS, IPUKJIATHONH MOAYJIb KOMIIEeTeHIIUH
1 2 3 4
OcHoBHOE cofiepKaHue 58
Pa3nea 1. OcHOBBI CTPOEHUsI BellleCTBA 5
Tema 1.1. OcHoBHOE cofiep:kaHue OK 01
Crpoenne atomoB Teopernyeckoe odyueHne 1
XUMHUYECCKUX JJICMCHTOB v o
. |CoBpemennas monens crpoeHus aToMa. CHMBOJIMYESCKUH S3BIK XUMHAN. XUMHYCCKIH IEMEHT. DJICKTPOHHAS KOHQHUTYpanus
?Bzgﬁpoﬂa XUMHHACCKOR 1o roma. Kraccudukarys XMMUYECKUX 3JIEMEHTOB (S-, P-, d-37eMeHThl). BaneHTHbIe 371eKTpOHbL. BajleHTHOCTh. DIeKTPOHHAS 1
TIPUPOAA XUMHUUECKOH CBSI3U. DIEKTPOOTPUIIATEIEHOCTE. BB XUMHYECKOH CBA3M (KOBaJCHTHAS, HOHHAS, METaILTHIeCKasl,
BOJIOPOIHAS) ¥ CITIOCOOKI ee 00pa30BaHMUs
[pakTuyeckue 3aHATHSA 2
Pemenne 3amaHWii Ha WCHOJB30BaHUE XHMHYCCKOH CHMBONMKMA W Ha3BaHUH COCIWHEHWH 10 HOMEHKIAType
MEXIYHAPOJHOTO COI03a TEOPETHYCCKON W MPUKIAIHOW XUMHH W TPUBHUAIHHBIX HA3BAHWH IS COCTaBICHUS XHUMHUYECKHUX
(hopMyn IBYXaTOMHBIX COCTUHEHHH (OKCHIOB, CYTb(GHUIOB, THAPHIOB WU T.II.) U APYTUX HEOPTaHMUECKUX COCAMHCHUM )
OTJENBHBIX KIIACCOB.
HpaKTH‘IeCKHe 3aaHusd Ha YCTAaHOBJICHUC CBA3U MECKAY CTPOCHHUECM AaTOMOB XHUMHYCCKUX 3JIEMCHTOB U NEPUOJUYCCKHUM
W3MEHEHUEM CBOMCTB XMMHYECKUX DJIIEMEHTOB U UX COC}II/IHGHI/Iﬁ B COOTBETCTBUHU C IMOJIOKCHHUEM HepPIO}:[H‘IeCKOﬁ CUCTEMBI.
Tema 1.2. OcHOBHOE coJiep:KkaHne 2 OK 01
Ilepuonnueckuii 3akoH 1 | TIpakTUyecKue 3aHATHSI 2 OK 02
tabnuua .M. Ilepuonuueckas cucrema xumuueckux saemeHToB .M. MenneneeBa. ®usuueckuii cmpica Ilepuoanyeckoro 3akona .M.
Meniesneesa MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHYECKHIX 3JIEMEHTOB, 00pa3yeMbIX UMM MPOCTHIX U CIIOKHBIX
BEILIECTB B COOTBETCTBUU C MOJIO)KEHUEM XUMHUYECKOT0 3emeHTa B [lepuoanueckoit cucreme. MupoBo33peHUecKoe 1
HayuyHoe 3HaueHue [lepuonndeckoro 3akoHa [[.1. Menzaeneesa. [Iporaossr JI.1. MenneneeBa. OTKpBITHE HOBBIX 2
XUMHNYCCKHUX DJIEMECHTOB.
Pemenue MPAKTUKO-OPUCHTUPOBAHHBIX TECOPETHUUCCKUX Sa}IaHI/If/'I Ha XapaKTepru3anuo XUMUICCKUX 3JICMCHTOB
«MeTtamnndyeckne / HeMETaJUTHIECKIE CBOUCTBA, IIEKTPOOTPULIATEIFHOCTh XUMHIESCKHUX 3JIEMEHTOB B COOTBETCTBHH C HX
JJIEKTPOHHBIM CTPOSHHEM H IOJIOKSHHEM B IIEPHOAMYCCKON CHCTeMe XUMUYecKuX aneMenToB .M. MenneneeBay»
Paznea 2. XuMnueckue peakuuu 8
Tema 2.1. Tumnsl OcHOBHOE coJiep:KkaHne 4 OK 01
XUMHUYECKUX PEaKInil TeopeTrnueckoe o0yueHue 2
Krnaccudukarus i THIIBI XUMHYECKUX PEakIfil ¢ ydacTHeM HeopraHuueckux BemecTB. CocTaBleHIE yPaBHEHUH peaKIiii
COEIMHEHUS, pa3NIOKEHUS, 3aMENIeHUsI, 0OMEHa, B T.4. PEAKIIUi TOPEHUsI, OKHCIECHUS -BOCCTAHOBIICHSI.
ypaBHeHI/IH OKHCIIEHNSI-BOCCcTaHOBIeHNs. CTeneHp oKucieHns. OKUCINTENb U BOCCTaHOBUTENL. COCTaBIECHUE U 2
YpaBHUBAHHUE OKHCIUTEIHLHO-BOCCTAHOBUTEIHHBIX PEAKIINN METOIOM dJIEKTPOHHOTO Oananca. OKUCIUTETHHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMU B IPUPOJIE, NPOU3BOACTBEHHBIX MPOLIECCAX U KU3HEAEATEIbHOCTH OPIaHU3MOB
IMpakTHyeckue 3aHATHS 2
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I/I3yquI/Ie KOJIMYE€CTBEHHBIX OTHOIIEHUN B XUMHHU. OCHOBHBIC KOJIMUECTBEHHBIE 3aKOHEI B XUMUH U PpacyeThl IO YpaBH CHUSAM
XUMHUYCCKUX peaxunﬁ. Moub Kak eAuHMIIAa KOJIMYECTBA BEIICCTBA. MOJ'IHpHaSI Macca. 3aKOHEI COXpaHCHHA MacCChbl U SGHCPI'UHU.

3akoH ABoranmpo. MomspHeiii 00beM ra3oB. OTHOCHTENbHAs IUIOTHOCTH Ta30B. PacueTsl MO ypaBHEHHSAM XHMHYECKUX 2

PEaKIHii C NCTI0JIL30BAHIEM MacChl, 00beMa (HOpMaJIbHbIEC YCIIOBHS) ra30B, KOJIMUECTBA BEIIECTBA
Tema 2.2. OcHOBHOE coJep:KaHHe 4 OK 01
OJEKTPOINTHIECKAS TeopeTnueckoe o0yueHue 2 OK 04
JMCCOLMALNA ¥ HOHHBIH | Teopus 3eKTpoIMTHYECKO#H auccomuamun. MoHbI. DIeKTPONMTE, HedIEKTPOIUTEL. Peakinn nonHoro o6mena. CocTapiieHue
obmeH peakuuii MOHHOTO OOMEHa IyTEM COCTABJICHUs HMX TOJIHBIX M COKPAICHHBIX MOHHBIX ypaBHEHUH. KHCIIOTHO-OCHOBHBIE 2

peaknuy. 3alaHusl Ha COCTABICHHE HOHHBIX PEaKINH
KonTpoabHnasi padora 1 |CTpocHHE BEIECTBA U XUMHUECKUE PEAKIIMN 2
Pazgen 3. CTpoeHue U CBOHCTBA HEOPTAHHYECKUX BelIECTB 14
Tema 3.1. OcHOBHOE coJiep:KkaHue 4 OK 01
Knaccudukanus, Teopernueckoe 00yueHue 2 OK 02
HOMCHKJIaTypa U CTPOCHUC | [IpeameT HeopraHnieckor xumuu. Kiaccurkarms HeopraHnIeckux BemecTs. [IpocTeie U cinoxHbIe BemecTBa. OCHOBHBIC
HCOPTraHMYICCKHUX BCIIECTB | K1acChl CIOKHBIX BEIIECTB (OKCUABI, THIPOKCHUIBI, KUCIIOTHI, COJIM). B3auMOCBA3b HEOPraHMYECKUX BEIIECTB. ATperaTHbIe

cocTosiHus BeulecTBa. Kpucraminyeckue u amopdHsie BeuecTBa. THIBI KPUCTAIUIMYECKUX PEIIETOK (aTOMHas, 5

MOJIEKYJISIpHast, HOHHAs, MeTaTMYecKas). 3aBUCUMOCTh (PM3MYECKUX CBOIMCTB BELIECTBA OT THUIA KPUCTAIITHYECKOI

pemeTKH. 3aBUCUMOCTh XUMHUYECKONH aKTUBHOCTH BEILECTB OT BUJa XUMHUYECKOH CBSI3U U THIIA KPUCTAIIIMYECKON PEIIeTKH.

ITpuarHE MHOTO0Opa3Hsl BENIECTB

IIpakTHyeckHe 3aHATHSA 2

N3yueHne HOMEHKIaTyphl HEOPTaHMYECKUX BEIECTB: Ha3BaHUE BEIIECTBA MCXOI U3 UX XUMHYIECKOH (GOPMYIIBI MK

COCTaBJICHHE XUMHYECKOH (hOPMYJIIBI KCXO/Is M3 Ha3BaHus BeuecTBa no mexayHapoauoii (MIOIMAK) wnu tpuBraipHON

HOMEHKJIAType.

Pemmenne mpakTHYecKuX 3alaHAi 10 KiIaccU(HUKAUK, HOMEHKIATYpe U XMMUYECKUM (OpMYJIaM HEOPraHHYECKHX BEIECTB 2

Pa3IMYHBIX KJIAaccOB (yrapHbIM ra3, YIJIEKHCIBIH Ta3, aMMHUaK, TralleHas M3BeCTb, HETalleHas M3BECTb, NMHUThEBas coja U

JPYTHX): Ha3bIBATh M COCTABIIATH (DOPMYJIBI XUMHIECKUX BEIECTB, ONPEEIISITh IPHHAIIEKHOCTD K KJIaccy.

Hcrounnkn xumudeckoit nHGopmanuu (cpecTB MaccoBoi MHpopMaimy, cetb uTepHeT u npyrue). [lonck nadopmannu mo

Ha3BaHWIM, HICHTH(HUKATOPaM, CTPYKTYPHBIM GopMyIIaM
Tema 3.2. Puzuko- OcHOBHOE cofiepKaHue 10 OK 01
XUMHYECKHE CBOUCTBA TeopeTnueckoe o0yueHue 6 OK 02
HEOPraHMICCKUX BEIICCTB [ Merayurel. OOmpe ¢u3ndeckne W XHMHYECKHe cBoiicTBa MeTaisioB. CriocoObl IMojydeHHs. 3HAaYeHHE METaJIOB W

HEMETAJVIOB B NPUPOJIC M >KU3HEIEITEIFHOCTH YeJIOBEeKa M OpraHn3MoB. Kopposusi MeTaiuioB: BHIBI KOPPO3UH, CIIOCOOBI 2

3alIUThl METAJUIOB OT KOPPO3UH

Hemeramsl. O0mye ¢pusnyeckne ¥ XMMHYECKHE CBOMCTBA HeMeTauoB. TunudHele cBoiictBa HemerayuioB [V— VII rpymnm. 2

Knaccudukanys 1 HOMEHKIaTypa CoOeAMHEHNI HeMeTaiu1oB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPOJE

XUMHUYECKHEe CBOHCTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKHUX BEIIECTB (OKCH/IOB, THAPOKCHIOB, KUCIIOT, COJIeH U Ap.). 2

3aKOHOMEPHOCTU B M3MEHEHHH CBOWCTB MPOCTHIX BEUIECTB, BOJOPOAHBIX COEAMHEHHH, BHICIINX OKCHJIOB U THAPOKCHIOB

IIpakTHyeckne 3aHATHSA 2
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CocraBieHre ypaBHEHUH XMMUYECKUX PEAKIMH ¢ y4aCTHEM NPOCTBIX U CIOXKHBIX HEOPTaHHMUYECKUX BEIIECTB: METAJUIOB U
HEMETAJJIOB; OKCHJIOB METAJUIOB, HEMETAJUIOB M aM(OTEPHBIX HJIEMEHTOB; HEOPTaHWYECKUX KHUCIOT, OCHOBaHHUH W
aM(OTEpHBIX THAPOKCHAOB; HEOPTAaHUYECKHX COJIEH, XapaKTEPU3YIOLINX UX CBOHCTBA.

Pemmenne NpakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKMX 3aJaHMN Ha CBOICTBA, COCTaB, IIONyYeHHE U 0O€30MacHOE
WCTIOJIb30BaHNE BAXHEHIINX HEOPTaHWIECKUX BEUIECTB B OBITY U IPAKTHUECKOHN JESITEILHOCTH YEIOBEKA

Kontpoabsnast pabora 2

CBolicTBa HCOPraHNYCCKUX BEIICCTB

Paznen 4.

CTpOCHHe H CBOMCTBA OpPraHnvYeCKuxX BEIECTB

18

Tema 4.1.
Knaccudukarus,
CTPOEHHE U HOMEHKJIATypa
OpPraHnv4CCKUX BEIIECTB

OcHOBHOE cojiep:KaHne

Teopernueckoe o0yueHue

IlosiBeHye n pa3BUTHE OPraHNYECKON XMMHHU Kak Hayku. [IpenMeT opranndeckoil XuMuu. MecTo 1 3Ha4eHHUE OpraHu4ecKoi
XHMHHU B CHCTEME €CTECTBEHHBIX HAYK.

XUMHUECKOE CTPOCHHE KaK IOPSIOK COCAMHEHHUS aTOMOB B MOJEKYJE COTIACHO MX BaJeHTHOCTH. OCHOBHBIE TOJIOKEHHS
TEOpUHM XUMHUYECKOTO CTPOCHHUs OpraHuveckux coeauHeHuid A.M. bytnepoBa. YriepoaHblii CKeleT OpraHUYecKon
MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEILIECTB OT XUMUYECKOT0 CTPOCHUS MOJIEKyl1. M30oMepus u H30Mepshl.

[Monstue o ¢pyHKIMoHaNbHOU rpynne. Pagukan. [IpuHmne KiaccupuKkanuy OpraHi4ecKiX COeAMHEHN. MexayHapoaHas
HOMEHKJIaTypa M IPUHIMMIBI HOMEHKJIATypbl OpraHM4deckux coenuHeHHH. [loHsTHE 00 a3zoTconaepKalluX COETUHEHUSX,
OMONIOrMYecKN aKTHBHBIX BEHIECTBAX (YTJIEBOJAX, >KHpax, Oelkax M Jp.), BBICOKOMOJICKYJIAPHBIX COCIMHEHUSIX (MOHOMED,
HOJIMMED, CTPYKTYPHOE 3BEHO)

IIpakTHyeckue 3aHATHS

HomeHnknaTtypa OpraHW4ecKHX COEAMHEHHH OTAEIbHBIX KJIACCOB (HACHIIICHHBIC, HEHACHIIICHHbIE M apOMaTHYeCKHe
YTJIEBOJOPO/IBI, CIIUPTHI, PEHOJIBI, aTbETH b, KETOHBI, KAPOOHOBBIE KUCIOTHI U Jip.) CocTaBIeHNEe MOIHBIX M COKPAIIeHHBIX
CTPYKTYPHBIX (POPMYJT OpPraHMYECKHX BEIIECTB OT/EIBHBIX KJIACCOB, MCIOJB3Ysl WX HA3BaHWS IO CHCTEMaTHYECKOH M
TPUBHAJIBHOW HOMEHKJIATYype (3THIIEH, alleTHWIeH, IIMIeprH, GeHon, Gopmanbaerna, ykCycHas KUCIOTa, TIMIHH). Pacders
npocreiiiieii GopMyIbl OpraHMIecKO MOJISKYJIBI, HCXOS M3 3IIEMEHTHOT0 cocTasa (B %)

OK 01

Tema 4.2. CpoiicTBa
OpPTaHUYECKUX
COEIMHEHN N

OcHoBHOE coiep:kaHue

TeopeTnueckoe o0yueHue

DU3UKO-XUMHYECKAE CBOWCTBA OPraHMYECKUX COCJUHEHHH OTAENbHBIX KJIACCOB (OCOOCHHOCTH KiIaccH(UKAIUU U
HOMEHKJIATYPBI BHYTPH KJIacca; TOMOJIOTHUECKHUH psif v obmias dhopmyia; u3oMepus; GU3NUeCKre CBOWCTBA; XUMHUUECKHE
CBOWCTBA; CITOCOOBI MTOTYyYCHHS):

— TIpeleNbHBIC YTIIEBOOPOBI (aJIKaHBI U IHKIOAIKAaHbI). ['opeHre MeTaHa KakK OJUH W3 OCHOBHBIX HCTOYHHKOB TEILIA B
MPOMBIIIICHHOCTH 1 ObITY. CBOWMCTBA MPUPOTHBIX YIIIEBOJIOPOI0B, HAXOXKICHUE B MPUPOJIE U IPUMCHEHUE aJTKAHOB;

— HeTpeeNbHbIe (aJKSHBI, aJKUHBI W AJKaJUCHBI) U apOMAaTHYECKUE YTICBOAOPOABL. ['opeHue aneTHieHa KaK UCTOYHUK
BBICOKOTEMIICPATYPHOTO IIAMEHH IS CBAPKH U PE3KU METAJIOB

— KHCJIOPOJCOIEpIKAaIINe COSANHEHH (COUPTH U (DEHOJBI, KapOOHOBBIE KHUCIOTHI U A(QHPHI, aNbICTUABl U KETOHBI, KHPHI,
yraeBoabl). IlpakTudeckoe TpPUMEHEHHWE OTHWICHTIUKONS, TiMlepuHa, ¢eHona. [IpuMeHeHnwe Qopmanbaeruna,
aleTIbJETH/IA, YKCYCHOM KHCIOTHI. Mbllla KaK COJIM BBICIINX KapOOHOBBIX KHCIOT. MOIOIIIE CBOWCTBA MbLIa

— a30TcoJepKaIIe COeANHEHN (aMUHBI M aMHHOKHCIIOTHI, OenKkw). BEICOKOMONEKYISIpHBIE COeANHEHHS (CHHTETHYECKHE U
OmostornyecKkn-akKTHBHBIE). MOHOMEp, TonmMMep, CTPYKTypHOe 3BeHo. [lommmepu3aust STHIeHa KaKk OCHOBHOE HAIIpaBJICHHUE

OK 01
OK 02
OK 04
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€I'o UCITI0JIb30BaHUs.
I'eneTnyeckas CBsI3b MCKY KjlacCaMU OPTraHUYCCKUX COCIUHEHUM

HpaKanecmle 3aAHATHSA

I/I3yquI/1e CBOMCTB OpraHNn4YeCKux COCIUHECHUM OTACIbHBIX KIJIACCOB (TpI/IBI/IaJ'ILHaH n MCXKAYHapoJHasi HOMCEHKJIATypa,
XUMHWYCCKUC CBOﬁCTBa, CII0COOBI l'IOJ'Iy‘-IeHI/IH)Z MpeaAC/IbHBIC (aJ'IKaHI)I u III/IKJ'IoaJ'IKaHLI), HCIPECACIbHBIC (aJ'IKeHI;I, AaJIKMHbI U
amcazu/lem,l) U apoOMaTU4Y€CKUC YTJI€BOAOPOJbI, CIIUPTHI U (i)eHOJ'II)I, Kap6OHOBI>Ie KHUCJIOTHI U 3(1)I/IpI>I, aJlbACTrubl U KCTOHBI,
AMHUHBI 1 aMUHOKHCIIOTBI, BBICOKOMOJIEKYJISIPHBIE COCINHEHUSA. 3a,I[aHI/I$[ Ha COCTaBJICHUEC ypaBHeHI/IP'I XUMHUYCCKHUX peaKuHﬁ C
Y9aCTUEM OPIraHNYCCKHUX BEIIECTB HA OCHOBAHNHN UX COCTaBa U CTPOCHUA

CocTaBIlICHHE CXEM peaKHI/Iﬁ (B TOM YHCJIC MO MPEHAJIOKCHHBIM HEIIOYKaM npeBpameHHﬁ), XapaKTCPpU3yrOInuX XUMHUICCKHUC
CBOICTBa OpraHU4YCeCKUuX COCHHHCHHI;‘I OTACJIBHBIX KJIACCOB, CITIOCOOBI UX MOJYy4YCHUSA U Ha3BaHUC OPraHUYCCKUX COG,Z[I/IHSHI/IfI
Io TpHBHaHBHOﬁ Ui Me)K,I[yHapOI[HOﬁ CHCTEMAaTHICCKOM HOMCHKJIATYpC.

Pemenne MMPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTUYCCKUX SaHaHI/Iﬁ Ha CBOMCTBa OpPraHn4eCKux CO€,I[I/IH€HI/II71 OTACIIBHBIX
KJIaCCOB

Tema 4.3.
Wnentndukarms
OpraHUYECKUX BEIECTB,
WX 3HaUEHUE U
IpUMEHEHHE B OBITOBOH U
MIPOU3BOJICTBEHHOU
JIeSITENIbHOCTH YEJIOBEKa

OcHoBHOe coep:kaHue

Teopernueckoe o0yueHue

Broopranmyeckne coennHenus. IlpuMeHeHue M Ouojormdeckas posib yrieBojoB. OKHCICHHE YITIEBOAOB — HMCTOYHHK
SHEPrHuM >XWBBIX OpraHm3MoB. OOnacTH NPUMEHEHHS AaMHWHOKWCIOT. IIpeBpamieHust OEJNKOB MNHUINM B OpraHuU3Me.
Bronornueckue ¢ynkimm 6enxoB. bruonorndeckue (yHKIMH XuUpoB. Poib opraHWYeckod XMMHU B PELICHHH HpPoOsIeM
IIUIIEBOH Oe30macHOCTH

Pois OpFaHHqGCKOﬁ XHMHHU B pCIICHUUN HpO6J’ICM SHGpFeTH‘ICCKOfl 6630HaCHOCTI/I, B pa3dBUTHU MCAUIIUHDBI, CO3IaHUN HOBBIX
MaTepruaIoB, HOBbIX MCTOYHHUKOB 3HCPIUU (aHbTepHaTI/IBHLIG HCTOYHUKHN SHGpI‘I/II/I). OmnacHOCTh BOSHeﬁCTBHH Ha KHUBBIC
OpraHM3Mbl OPraHUYCCKUX BCIIECCTB OTACIBHBIX KJIACCOB (yFJ’ICBO}Z[OpOI[BI, CIIUPTHI, (I)CHOJ'IBI, XJIOPOPraHuv4eCKue
IIPOU3BOJHEBIC, AJIbACTHUIbLI U }Z[p.), CMBICJI ITOKa3aTeid NpEACIbHO I[OHyCTI/IMOﬁ KOHIICHTpallun

KontpoasHasi padora 3

CTpyKTypa B CBOMCTBA OPraHWYECKUX BEIIECTB

OK 01
OK 02
OK 04

Pa3znen 5.

Kunernueckune u TepMOANHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIuii

CKOpOCTb XMMHUECKHUX
peakuuii.
XuMHuueckoe paBHOBECHE

OcHOBHOE CoJIepKaHue

TeOpeTH‘leCKOB oﬁyqelme

NI AN

CKOpOCTh pEakIM, €€ 3aBUCUMOCTh OT pa3lMYHBIX (DAKTOPOB: MPUPOJBI PEArMPYIONIMX BELIECTB, KOHLEHTpPAILNN
pearupyrrommx BelecTB, TeMIEePaTyphl U IJIOIMAAN PEaKIMOHHON NOBepXHOCTH. TerioBbie 3h(HeKThl XUMHUIECKUX PEaKIH.
DK30- ¥ YHIAOTEPMUIECKHUE, PEAKITUH.

OO6paTuMocTh peaknnii. XMMHUYeCKOe PaBHOBECHE M €r0 CMEIEHHE I0J] ACWCTBUEM Pa3lIWYHBIX (PaKTOPOB (KOHIIEHTPAIUSI
peareHTOB WM TPOTYKTOB pEaKUUH, NaBJIeHHE, TeMmIieparypa) Uil CO3/aHUS ONTHMAJIBbHBIX YCJIOBHH MPOTEKaHUSA
xumudeckux npoueccos. [Tpunuun Jle [larense

OK 01
OK 02

l'[paKTuqecmle 3aAHATUSA

Pemenne MIPAKTUKO-OPUECHTUPOBAHHBIX SajlaHI/Iﬁ Ha aHaJIu3 q)aKTOpOB, BJIMAIOIINX Ha M3MCHCHHE CKOPOCTHU XUMHUYECKOH
peakiuu, B T.4. C TMO3WUIUH DKOJOTHMYECKH IIeiecoo0pa3HOoro TOBEAEHUS B OBITY W TPYAOBOH ACSITEILHOCTH B IIENSX
COXpPaHEHHMsI CBOETO 3/I0POBbS U OKPY KaIOIIEeH MPUPOIHON Cpebl.

Pemienue npakTUKO-OPUEHTUPOBAHHBIX 3aJaHMi Ha NpuMeHeHue npuHuuna Jle-Illatenbe s HaXOXACHMS HAIIPaBJICHUS

OK 01
OK 02
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CMCIICHUA PABHOBECUL XUMHUYECKOM peaKkuuu U aHaJinu3 (l)aKTOpOB, BJIMAIONINX HAa CMCIICHUEC XUMUYCCKOI'0 paBHOBECHSA

Paspgea 6. PacTBOpBI 2
Tema 6.1. OcHOBHOE coJiep:kaHue 2 OK 01
[MonsTne o pacTBopax TeopeTnueckoe o0yueHue 2 OK 02
PactBopenne kak (¢u3MKo-xumMuueckuii mnpouecc. PactBopbl. CrocoObl NPHUrOTOBIEHHS PacTBOPOB. PacTBOPHMOCTB. OK 07
MaccoBast 10 pacTBOpeHHOro BemiecTBa. CMBICH MOKa3aTels MPEAes]bHO JOMYCTUMOM KOHIEHTpPALMU U €ro
UCIIOJIb30BAaHHE B OIIEHKE YKOJIOTMYECKOW O€30MacHOCTH.
[TpaBuia 3KONOTHMYECKH 11e1eco00pa3HOro MOBEACHHS B OBITY M TPYJIOBOW [ESTENFHOCTH B IIEISIX COXPAHEHHS CBOETO 2
3/I0pOBBSI U OKpYXKAroIeil MPUPOIHON CPe/Ibl; OIIACHOCTh BO3/ACHCTBHS Ha KUBBIE OPTaHU3MBI ONIPEICICHHBIX BEIIECTB.
Permenne mpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 33aHUH HA PaCTBOPBI, HCIOJIb3yeMbIe B OBITOBOW M NPOU3BOACTBEHHON
JESITEIbHOCTH YETI0BEKa
IIpogeccuoHaIBLHO-OPHEHTUPOBAHHOE COiepiKaHue (CoAepKaHue NPUKJIAAHOTO MOAYJIS)
Paznea 7. Xumusi B ObITY M IPOU3BOJACTBEHHOI JeSITeJIbHOCTH YeJIOBeKa 6 OK 01
Xumust B ObITY U OCHOBHOE cojiep:KaHue 6 0K 02
TPOU3BOJICTBEHHOH TeopeTHueckoe 06yueHne 2 OK 04
ACATEILHOCTH YEII0BEKA Hogeillme nocTikeHNsT XMMUYECKONH HAyKH M XUMHMYECKOM TexHoJoruu. Poib Xumum B 0O€CHEUEHUU 3KOJOIMYECKOH, OK 07
9HEPreTUYECKON U MUIIEBOH 0€30MacHOCTH, pa3BUTUM MeIULUHEL. [IpaBuia noucka u aHann3a XUMHYECKOI HH(pOpMAIH 2 LIK3
W3 pa3lMYHbIX UICTOYHHMKOB (HayuHasl M yueOHO-Hay4yHas JIMTepaTypa, CpeJcTBa MaccoBoil nHpopmanuu, cetb MHTEpHET) K13
IIpakTnyeckune 3aHATHSA
IMouck u aHanW3 KEHWCOB O MPHUMEHCHHHM XHMHUYECKHX BCIIECTB M TEXHOJOTHMHA ¢ y4eToM Oymymiedl mpodeccHoHaIbHOM
JESITeTPHOCTH MO0 TeMaM: BaKHEHIIHWE CTPOUTENbHBIC MaTepHanbl, KOHCTPYKIHMOHHBIE MaTepHalibl, KPacKH, CTEKJIO,
KepaMHKa, MaTepualbl A IEKTPOHUKH, HAHOMATEpUabl, TEKCTUIbHbIE BOJIOKHA, HCTOYHHUKH YHEPTHH, OPraHHYECKHe U 4
MHUHEpPAJIbHBIE yI0OPEHMS, TEKAPCTBEHHBIC BEIIECTBA, OBITOBAS XMMHUSL.
3amuTa: [lpencTaBieHne pe3yabTaToB peleHUs KeHCoB B popMe MUHM-TOKIIA/Ia ¢ IPe3eHTalnel
IIpoMeskyTouHast aTTecTalusA MO JucHuIIMHe (AU depeHIHPOBaHHBIH 3a4eT) 2

Bcero

58
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3. YCJOBMUSI PEAJIM3ALIUU TPOTPAMMBI OBIIIEOBPA30BATEJILHOI
JUCHUILINH

3.1. TpeGoBaHNsi K MUHUMAJLHOMY MATEPUAJIBLHO-TEXHUYECKOMY O0ecreYeHHI0
Jns peanuzanuu MporpaMMbl AUCHUILTUHBI MPEAYCMOTPEHBI CIIEAYIONINE ClielraibHbIe
NOMEIICHUS: YIeOHBIN KaOUHET.

OGopynoBanue y4eOHOr0 KaOMHeTAa: KOJUICKIIMUA MTPOCTHIX M CIOKHBIX BEIIECTB H/UITH
KOJIJICKIIMH TIOJIMMEPOB; KOJUIEKLIMSI TOPHBIX MOPOJ] U MUHEPAJIOB, HU(POBEIE 00pazoBaTeIbHbIE
pecypchl.

TexHuveckue cpeacrBa 00y4eHHsi: KOMIIBIOTEP C YCTPOWCTBaMHU BOCIPOU3BEACHUS
3BYKa, IPUHTEP, MYJIbTUMEUA-TIPOCKTOP C SKPAaHOM, MYJIbTUMENITHAS TOCKA.

3.2. UnopmanmonHoe odecneyeHne peaau3anun NporpaMmmbl
Ilepeuenb pexoMeHAyeMbIX Yy4eOHbIX H31aHuil, WHTepHeT-pecypcoB, I0NMOJHHUTEIbHOMN
JUTEepaTypbl

OcHoBHas iMTEepaTypa:
1. Xwumusa 10, 11 kmacc. I'abpuensu O.C., OcrpoymoB WN.I'., CmankoB C.A. — Mockaa:
IIpocsemienue, 2022.
2. Xumus. 3agauHuK: ydeOHOE mocoOue uiss cpeaHero mnpodecCHoHaIbLHOr0 oOpa3zoBaHus /
10. A. JlebeneB [u np.]; mox obOmeir pemakiued [. H. ®aneeBa. - MockBa: M3marenbcTBo
FOpaiir, 2020.
3. Xwumusa: ydeOHUK 1 cpenHero mnpodeccruoHanbHoro obpasoBanus/ FO. A. JleGenes,
I'. H. ®anees, A. M. I'onyoe, B. H. lllanoBain; mox obmei penakuumeii I'. H. daneera. - 2-¢
u3J1., nepepad. u pom. - Mocksa: MzmarensctBo FOpaiit, 2020.

JonoJHUTeIbHAA JTUTEPATYpA:
1. MapteiHoBa, T. B. Xumus: yuyeOHMK M HPAaKTHUKyM ISl CPEJHEro Mpo(decCHOHAIBLHOTO
oOpazoBanusi / T. B. MapteinoBa, U. B. ApramonoBa, E. b. 'onyHoB ; mox oOmieit penakuueit
T. B. MapTbeIHOBOii. - 2-€ U311, uctp. u gom. - Mocksa : M3narensctBo KOpaiit, 2020.

HNHTepHET-pecypcebl:
. www. krugosvet.ru /ynuBepcanbHas sHuuKIoneus «Kpyrocsery/
. http:// sciteclibrary.ru /HayuHo-TexHu4eckas OudInOTEKA/
. www.auditorium.ru /6ubnnorexka HHCTUTYTa «OTKPHITOE 0OIIECTBOY/
. Www. interneturok. ru («Buneoypoku 1mo mpeaMeTam MIKOJIbHOU TPOTrpaMMBbI»).
. Www. chemistry-chemists. com/ index. html (s;iekTpoHHBIH KypHAT «XXUMHKH U XUMHES).
. www. hemi. wallst. ru («Xumusi. OOpa3oBaTeNbHBIN CAUT I NIKOJILHUKOBY).
8. www.alhimikov.net (O6pa3oBaTeNnbHbII CAlT AJS MIKOJILHUKOB).
9. www.chem.msu. su (31ekTpoHHasE OMOIHMOTEKA IO XUMHH ).
10. www. hvsh. ru (kypHan «XuUMHS B LIKOJIE»).
11. www.hij.ru (xypHan «XuMHS U KU3HBY).

~N O O1 W N~
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHMUS
OBIIEOBPA3OBATEJbHON JUCIUAIIINHBI
KoHTposb W oOIllEHKa pe3yabTaTOB OOYYEHHS OCYIIECTBIISICTCS TperojaBarejieM B
mpolecce IMPOBEACHUS NPAKTUYECKUX 3aHATHM, TECTUPOBAHUS, a TaKKe BBINOTHEHUS
00yJaronMMuCs WHIMBUIYAIBHBIX 33JIaHUN, TPOCKTOB, HCCIICIOBAHUH.

Mopnyas/Paznen/Te .
Ne OK/IIK ny va A PesyabTaTt 00y4enns THIbl OLIEHOYHBIX MEPOIPUATHI
| OcHoBHOE coaep:KaHHe
1 Pazznes 1. OcCHOBBI CTPOEHHs BelllecTBA
@opMyJIHPOBATH 0a30BbIe MOHSATHS U 3aKOHBI XUMHH
1.1 |OKO01 CrpoeHue aToMOB CocTaBATh XUMUYECKUE 1. Tect «CTpoeHHE aTOMOB XMMHYECKHUX
XUMHUYECKHX (opMyJIBl COETMHEHHH B 3JIEMEHTOB U IIPUPOA XUMUYECKOI
2JIEMEHTOB U COOTBETCTBHHU CO CTETIEHBIO CBS3N».
pupoaa OKHCJICHHS XUMHUUECKUX 2. 3a1auy Ha COCTaBJIEHHE XMMHYECKUX
XMMHYECKOH CBSI3M  |3JIEMEHTOB, UCXOIS U3 (opMyJ1 IByXaTOMHBIX COETUHEHHIA
BaJIEHTHOCTH 1 (okcumoB, cynb(GUAOB, THAPHIOB U T.I1.).
JIEKTPOOTPHLATEIEHOCTH 3. 3ajaHus Ha HCIOIb30BaHNE

XMUMHUYECKOI CUMBOJIMKH U HA3BaHHUI
COC/IMHEHUI TI0 HOMEHKJIATYpe
MEXIYHAPOJIHOTO COI03a TEOPETUIECKON
U MPUKJIAJHON XUMHUU U TPUBHATBHBIX
Ha3BaHU JJ151 COCTABICHHUS XUMHUYECKUX
(GhopMys1 TByXaTOMHBIX COCAMHCHUI
(okcumoB, cynb(UA0B, THAPUIOB U T.I1.) U
JPYTUX HEOPTaHMYCCKUX COCAMHEHUIMA
OTZAENBHBIX KIIaCCOB

1.2 |OKO01 [lepnoauueckuit XapakTepHu30BaTh XUMHUYECKHE 1. Tect «Metammuaeckue /
OK 02 3aKOH " Tabimma 3JIEMEHTBI B COOTBETCTBHUHU C UX HEMETaNINYECKUE CBOWCTBA,
J.U. Menneneesa TI0JI0)KEHUEM B MIEPHOANYECKON  |3JIEKTPOOTPHUIIATEILHOCT M CPOJICTBO K
CHCTEeME XUMHYECKHX 3JIEMEHTOB |3JIEKTPOHY XUMHUYECKHX 3JIEMEHTOB B
J.W. Menpneneena COOTBETCTBUE C UX IJIEKTPOHHBIM

CTPOEHHEM U TOJIOKECHHEM B
MIEPUOANYECKON CHCTEME XUMHUYECKUX
anemenToB .M. MenaeneeBay.

2. IIpakTryeckue 3agaHus Ha
YCTaHOBJICHHE CBSI3U MEXIY CTPOCHHEM
ATOMOB XMMHYECKUX JICMEHTOB U
MIEPUOTNICCKAM H3MCHEHUEM CBOWMCTB
XUMHUYECKHX 3JIEMECHTOB H UX
COCJIMHEHUI B COOTBETCTBHH C
monoxxeHneM [leproamyeckoit cucreme.
3. IIpakTHKO-OpUEHTHPOBAHHEIE
TEOpETUYECKHE 3a/IaHus Ha
XapaKTePU3aLUI0 XUMHUUECKUX
3JIeMeHTOB: «MeTamndeckue /
HeMeTaNINIeCKHUe CBOMCTRA,
3JIEKTPOOTPHUIIATETLHOCTD U CPOJCTBO K
3JIEKTPOHY XMMHUUYECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C UX IJEKTPOHHBIM
CTPOEHHUEM H IOJIO)KEHUEM B
MEPUOJUYECKON CUCTEME XUMUUECKHUX
anemenToB JI.11. MenaeneeBay

2 Pa3nen 2. XapakTepu3oBaTh THIIbI KourpoabHas padora
XuMHYECKHE XHMHUYECKUX peaKkIuii «CTpoeHHe BellecTBA M XUMUYECKHUE
peaxkumnu peaxkium
2.1 [OKO01 Tunel xumuueckux  |CocTaBIsATh peakMK COeAUHEHU, | 1. 3a1aun Ha cCOCTaBlIEHUE YpaBHEHUI

OK 04 peakuui pa3ioxeHus, 0OMeHa, 3aMEIICHHS, | PEaKIIUi:




17

OK/TIK

Monyas/Paznen/Te
Ma

Pe3yabrar 00y4yeHus

Tunbl 01leHOYHBIX MEPONPUATHH

OKHUCJINTCIIBHO-
BOCCTAaHOBUTCJIbHBIC pCaKIIUN

— COCJIMHEHMS, 3aMEILEHNUS, Pa3JIOKEHUs,
oOMeHa;

— OKHUCIIMTENILHO-

BOCCTaHOBUTEIIBHBIX PEAKILUH C
HCIIOJIb30BaHMEM METO/a 3JIEKTPOHHOTO
OanaHca.

2. 3aga4n Ha pacyeT Macchl BEIIECTBA MU
00béMa

ra30B 110 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce Wi 00bEMY OTHOTO H3
Y4YacTBYIOIINX B PEaKIMU BEIIECTB;
pacyéTel

Macchl (00bEMa, KOJIMUeCcTBa BEIIECTBA)
MIPOJYKTOB PEAKIMH, €CJIU OJHO U3
BEILECTB NMEET IIPUMECH

2.2

OK 01

DNeKTpoIUTHYECKAs
IUCCOLUAIS U
HOHHBIN 0OMeH

CocTaBnsTh ypaBHEHUS
XMMHUYECKHUX PEAKIH HOHHOTO
oOMeHa ¢ yJacTuem
HEOPraHUYECKHX BEIIECTB

1. 3aganus Ha COCTaBIICHUE
MOJIEKYJISIPHBIX H MOHHBIX PEAKIHH C
yJacTHeM KHUCIIOT, OCHOBaHUH U COJIEH,
YCTaHOBJICHHE M3MECHEHUS KUCIIOTHOCTH
cpensl

Pasnen 3. Ctpoenue
M CBOIiCTBa
HEOPTraHMYeCKUX
BellleCTB

HccaenoBarhb cTpoeHHe U
CBONCTBA HEOPraHUYeCKHX
BellleCTB

KonTponbHas padora
«CBoOlCTBa HEOPraHMYECKHX BeIIeCTB

3.1

OK 01

Knaccudukarms,
HOMEHKJIIATypa 1
CTpOeHHE
HEOPraHUYECKUX
BEILIECTB

Knaccupumnmposats
HEOPraHNYECKHE BELIECTBA B
COOTBETCTBHH C UX CTPOCHHUEM

1. Tect «HoMmeHKaTypa 1 Ha3BaHUE
HEOPTaHMYECKUX BEIIECTB HCXOI U3 UX
XUMHYIECKOH (POPMYITBI MITH COCTaBIICHHUE
XUMHYECKOH POPMYITBI HCXOMS U3
Ha3BaHMSA BEIECTBA 110 MEXKITyHAPOIHOM
WM TPUBUAILHON HOMEHKIIATYPE».

2. 3agauu Ha pacdeT MacCOBOH J10JIH
(Macchl) XHMUYECKOTO AJIEMEHTa
(coennHeHUA) B MOJIEKYJIe (CMECH).

3. [IpakTuueckue 3a1anus Mo
KIaccu(UKaIuy, HOMEHKIAType ’
XUMHYIECKUM (POpPMYITaM HEOPTaHHIESCKIX
BEIIECTB Pa3INYHBIX KIIACCOB.

4. IlpakTryeckue 3aaHus Ha
oTpeieNIeHue XUMHICCKOH aKTHBHOCTH
BEIIECTB B 3aBUCUMOCTHU BUJA
XUMUYECKOW CBSI3U U TUIIA
KPUCTAJUIMYECKON PEIIETKU

3.2

OK 01
OK 02

DOU3HKO-XUMHYECCKHE
CBOMCTBa
HEOPTaHUYECKUX
BEIIECTB

VYcTanaBnuBaTh 3aBUCUMOCTD
(hMBHKO-XMMHYECKUX CBOWCTB
HEOpPTraHWYECKHUX BEIIECTB OT
CTPOEHHS aTOMOB ¥ MOJIEKYJI, &
TaK)Ke€ TUIA KPUCTAIINYECKON
peleTku

1. Tect «OCcOOCHHOCTH XUMHUECKUX
CBOWMCTB OKCHIOB, KUCJIOT, OCHOBaHH,
aM(OTEPHBIX THAPOKCHIOB U COJEH.

2. 3aaHus Ha COCTaBJICHUE YPaBHEHUH
XUMHUYECKUX PEaKIMil ¢ yyacTuemM
MIPOCTHIX U CJIOXHBIX HEOPTaHHYECKIX
BEIIECTB: OKCHJIOB METAJIJIOB, HEMETAIIJIOB
1 aM(OTEPHBIX IIEMECHTOB;
HEOPTaHUYECKUX KUCIOT, OCHOBAHUH H
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Ne OK/TIK Monynbﬁ’:snen/Te Pe3yabTaTt 00yuenus Tunbl OLIeHOYHBIX MEPONPUATHI
aM(pOTEPHBIX THAPOKCHUIIOB,
HEOpraHUYEeCKHX coJjeil,
XapaKTEePU3YIOUINX UX CBOHCTBA U
CIIOCOOBI TIOJTy4YEHUSI.
3. [IpakTUKO-OpHUEHTUPOBAHHbIE
TEOpeTUUECKHe 3a/1aHus Ha CBOMCTBA U
MOJTyICHNE HEOPTAaHNIECKHUX BEIICCTB
3.3 |OKO01 Unertndukanms HccrenoBaTh KauecTBEHHBIE 1. IIpakTHKO-OpMEHTHPOBAHHBIC 3aIaHUS
OK 02 HEOPraHUYECKUX peaKkuuy HEOPraHUYECKUX 110 COCTaBJICHUIO XUMUYECKUX PEAKLHH ¢
OK 04 BEIIECTB BEIIECTB y4acTHeM HeOpPraHUYEeCKUX BEIIECTB,
HCTONB3YEMBIX JUIS UX UICHTHU(DHUKALINY.
4 Pa3nen 4. Ctpoenne |McciienoBaTh CTpOeHUE U KoHnTpoabHas padora
M CBOMCTBA CBOICTBAa OPraHNYeCcKuX «CTpoeHHEe U CBOHCTBA OPraHNYeCKHX
OpPraHUYecKHX BeIleCTB BeEI[ECTB)
BeEIlECTB
4.1 [OKO01 Knaccugukarus, Knaccugumnuposars 1. 3amanus Ha cocTaBICHUE HAa3BaAHUKA
CTPOCHUE H OpraHUYECKHE BEUICCTBA B OpPTaHUYECKUX COCIMHEHUII 110
HOMEHKJIATypa COOTBETCTBHH C MIX CTPOCHHEM TPUBHAIBHON WIH MEXIYHAPOIHON
OpTaHUYIECKHUX CHCTEMAaTHYECKOH HOMEHKIIATYpE.
BEIIECTB 2. 3agaHns Ha COCTaBJIEHUE MTOJHBIX U
COKpAIIIEHHBIX CTPYKTYPHBIX (POPMYII
OpPTraHUYECKUX BEIIECTB OTACITHHBIX
KJIACCOB.
3. 3agauu Ha ompeseneHue npocTeneit
(GhopMyJIbI OPraHMYECKOU MOJICKYIIBI,
UCXOJs U3 DJIEMEHTHOT0 cocTaBa (B %)
4.2 |OKO01 CsoiicTBa YcranaBiIuBaTh 3aBHCUMOCTD 1. 3ajanus Ha cOCTaBJICHUE YpaBHEHUN
OK 02 OpraHuYeCcKHuX (PU3NKO-XMMHIECKUX CBOICTB XUMHUYECKUX PEaKIHM ¢ yyacTHEM
OK 04 COCIUHEHNI OpPraHMYECKUX BEILECTB OT OpraHMYECKHX BEIIECTB HA OCHOBAaHUH HX
CTPOCHUS MOJICKYT coCTaBa U CTPOCHHUS.
2. 3afaHus Ha COCTaBIEHUE YpaBHEHUH
XUMHYCCKUX PEaKITHIA,
WJLTIOCTPUPYIOMINX XUMUYECKHE CBOMCTBA
C Y4EeTOM MEXaHHM3MOB MPOTEKAHUS
JTAHHBIX peaKIMil 1 TeHETUUECKOU CBSI3U
OpraHMYECKUX BEIIECTB Pa3HBIX KIACCOB.
3. PacueTHble 3a/1a4 10 YpaBHEHUSIM
peaxImii ¢ y9acTHEM OPTaHUIECKUX
BEIIECTB.
4.3 [OKO01 Unentudukamnms HccnenoBaTh kaueCTBEHHBIE 1.IIpakTUKO-OpUEHTUPOBAHHBIE 3aJaHHS
OK 02 OpraHuYeCcKHuX peakuuy OpraHuYeCcKux 10 COCTaBJICHUIO XUMUUECKHUX PEaKIHi ¢
OK 04 BEIIECTB, UX COCIMHEHMH OTAENBHBIX KIACCOB |y4acTHEM OPTaHUYECKUX BEIIECTB, B T.4.
3HAYEHUE U HCTIONIE3YEMBIX IS UX UACHTHU(PUKAITUN B
MIPUMEHEHHE B OBITY ¥ IPOMBIIIICHHOCTH.
OBITOBOI U
MPOU3BO/ICTBEHHOU
JIeSITeIbHOCTH
YyeJI0BeKa
5 Pazgen S. XapakTepu3oBaTh BIUsIHHE
Kunernueckue u Pa3JHYHBbIX (AKTOPOB Ha
TePpMOJANHAMHYECKH [PAaBHOBECHE M CKOPOCTH
€ 3aKOHOMEPHOCTH |XHMHUYECKHUX peaKIuii
NPOTEeKAHUSA
XHMHYECKHX

peaxkumni
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5 |OKO01 CkopocTb XapakTepu30BaTh BIUSHHUE [IpakTHKO-OpUEHTHPOBAHHBIC

OK 02 XUMHUYECKHX KOHIIEHTPAILUH Pearupyrouux TeOopeTUYeCKHe 3aaHus Ha aHAJIU3
peaxIui. BEIIECTB U TEMIIepaTyphl Ha (aKTOpOB, BIUAIONINX HA N3MEHEHHUE
Xumuueckoe CKOpPOCTb XUMHUYECKHUX Peakluil  |CKOPOCTH XMMUYECKOH peaKiyu.
paBHOBeCHE XapakTepu30BaTh BIUSHHUE [IpaKkTUKO-OpUECHTHPOBAHHBIC 3aJaHUS HA

HU3MEHEHUs KOHLIEHTPaIU npuMeHeHue npuHnummna Jle-I1llarense s
BEIIECTB, PEAKINH CPEIbl U HAXO0>KJCHUS HATIPABIICHUS CMEIICHIUS
TeMIepaTyphbl Ha CMEIICHHE PaBHOBECHS XUMUYIECKOH PEaKINy U
XAMHYIECKOTO PaBHOBECHS aHau3 (GaKTOPOB, BIUAIOMINX HA
CMEIIeHHE XUMHUIECKOTO PABHOBECHS

6 HccnenoBaTh HCTHHHBIE

Pa3gen 6. PacTBophI |pacTBOPBI ¢ 3aaHHBIMHA
XapaKTePHCTHKAMHA
6.1 |OKO1 [onstue o Pasnuuath uctunHble pacTBopsl | 1. 3agaun Ha NPUTOTOBIIEHUE PACTBOPOB.

OK 02 pacTBopax 2. IIpakTUKO-OpUEHTUPOBAHHbIE

pacueTHbIC 3aJaHAs Ha TUCTICPCHEIC
CHCTEMBI, HCIIONB3yEeMbIC B OBITOBOH 1
MIPOU3BOJICTBCHHOH JEATEIHPHOCTH
YyeloBeKa

1 IIpodeccnoHa/IbLHO-OPHEHTHPOBAHHOE COJePAKaHue (coAep:KaHUe MPUKIATHOTO MOITYJIs1)

7 Pasznen 7. OneHnBaTh NOCJAEACTBUA 3ammuTa Keiica (c yueToM Oyayuiei
Xumus B ObITY M OBITOBON U POM3BOJACTBEHHOH |mpodeccHOHATBbHOM AeATEIbHOCTH)
NMPOU3BO/ICTBEHHOH |IeATeIbHOCTH YeJI0BeKa ¢
JeATEJbHOCTH MO3UIMH PKOJIOTHIECKOM
YyeJI0BeKa 0e30macHOCTH

OK 01 Xumus B ObITY U OuenuBath nocnencTsus 0bIToBoI | Keiic (¢ yaeToMm Oymymieit

OK 02 IIPOU3BOJCTBEHHOW | IPOU3BOJCTBEHHOMI npodeccroHaNBHO AeSTeTLHOCTH)

OK 04 JESITeIbHOCTH JIESITEIbHOCTH YeJIOBEKa C Bo3MoxHBIE TEMBI KEHCOB:

OK 07 Je0BeKa MO3UILUHA DKOJIOTHYECKOM 1. IToremienue kauMara u

K3 0e30macHoOCTH BBICBOOOXKIICHIE Ta30BBIX THAPATOB CO

1IK13 JIHA OKeaHa.

2. Bynymue marepuainsl 171 aBua-,
MAaIIWHO- ¥ IPHOOPOCTPOCHUSI.

3. HoBble MaTepHalbl AJIsl COTHEYHBIX
Oarapeil.

4. JlexapcTBa Ha OCHOBE PACTUTEIIBHBIX
mpenapaToB




