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1. OBIIASA XAPAKTEPUCTUKA IPUMEPHOM PABOYEM ITPOT' PAMMBI
OBIIIEOBPA30OBATEJBHOM JUCHUILJIAHBI

OO6meoOpa3zoBaTenbHas  JUCHUIUIMHA  «XUMHUS»  SBIseTcss  00sA3aTeNbHOM  4YacThIO
0011e00pa3oBaTeIbHOTO IMKIa 00pa3oBaTebHOM mporpammbl B cootBeTcTBUU ¢ DPI'OC CIIO mo
cnenuanbHocty 21.02.13 T'eosmornyeckas cbhbeMKa, MOMCKM M pa3BeJKa MECTOPOXKICHHUI IOJIE3HBIX
HCKOIIAEMBbIX

1.2. lleau 1 nJIaHUpPyeMble pe3yJabTAThl 0CBOCHUS TN CHUIINHBI:

1.2.1. leau AucOUNJINHBI:

CDOpMI/IpOBaHI/Ie Y CTYACHTOB IIPEACTABJIICHUA O XHUMHYECKOH COCTaBIISIONICH eCTeCTBCHHO—Hay‘lHOﬁ
KapTUHbI MHpaAa KaK OCHOBBI IIPHUHATHUSA peH_ICHI/Iﬁ B JKHU3HCHHBIX W TPOHU3BOACTBCHHBIX CHUTYyalHUAX,
OTBCTCTBCHHOI'O ITOBCACHH S B HpHpOI[HOﬁ cpenac.

3aga4u AUCHUILINHBI:

1) chopMupoBaTh MOHMMAHKUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKUX MPOILIECCOB U SIBJICHUI B
OKpY>Kalollle cpene, LEJIOCTHOW HaydyHOW KapTUHBI MHpA, B3aMMOCBSI3M M B3aMMO3aBHCUMOCTH
€CTECTBEHHBIX HayK;

2) pa3BUTh YMEHUS COCTABIATH (DOPMYJIBI HEOPTAHUYECKUX M OPTaHMYECKHUX BEIIECTB, YPaBHEHUS

XMMHYECKHX pEaKIHud, OOBSICHATh MX CMBICI, HWHTEPIPETHPOBATh pE3YyNbTaThl XUMHYECKUX
IKCIIEPUMEHTOB,

3) chopMupoBaTh HaBBIKM MPOBEAEHUS MPOCTEHIIMX XUMHUYECKHUX IKCIEPUMEHTAIbHBIX
HCCIIEIOBaHUM ¢ cOOJI0/IeHneM MpaBuil O€30MacHOro OOpalleHHs] ¢ BEIeCTBaMU U J1abOpaTOPHBIM
o0opyI0BaHUEM;

4) pa3BUTh YMEHHUS UCIOJb30BaTh HH(MOPMALMIO XUMHUYECKOTO XapakTepa U3 pazIudHbIX
HUCTOYHHKOB,

5) copmupoBaTh yMEHHUS HPOTHO3UPOBATH IMOCIEJICTBUS CBOEH AEATEIBHOCTH U XUMHMUYECKHX
MPUPOJHBIX, OBITOBBIX M IPOU3BOICTBEHHBIX MPOLIECCOB;

6) copMHpOBaTh MOHMMAHUE 3HAYUMOCTH JIOCTHMIKEHUH XMMHUYECKOW HAyKH M TEXHOJOTHH s
pa3BUTHS COLMATIBHOM U IPOM3BOJICTBEHHOM cdep.



1.2.2. IInanupyemMble pe3yJibTaThbl 0CBOCHHS 0011e00pa3oBaTebHON AUCHUILVINHBI B c00TBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Koa n naumenoBanue
(¢GopMupyeMbIX KOMIIETeH U

OKO01.Bsi6upats criocoOsI
peleHus 3a1a4
npoeCCUOHATLHON
ACATCIIbBHOCTU MMPUMCHUTCIIBHO K
Pa3JINIHBIM KOHTCKCTaM

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

OO6ume

B yacTu TPpy/10BOT0 BOCIUTAHUS:

- TOTOBHOCTH K TpyAy, OCO3HAaHHUE
[IEHHOCTH MacTEPCTBa, TPYAOIIO0uUE;

- TOTOBHOCTh K AKTHUBHOHW JEATEIbHOCTU

TEXHOJIOTHYECKOM u COIIMAJIbHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTH
WHUIMUPOBATb, IJIJAHUPOBATH n
CaMOCTOSITEIBLHO BBIITOJIHATH TaKyo
JeATeIbHOCTE,

- HMHTEpEC K pa3NIu4yHbIM  cdepam

poeCCHOHAIBHON JESTETHHOCTH,

OsBJianenue YHUBEPCAJIbHBIMH
y4eOHBbIMHU MO3HABATEJIbLHBIMH
JAeHCTBUSIMU:

a) 0a30Bble JJOrHYeCKHE JeHCTBHS:

- CaMOCTOSITENIbHO  (OpMYIUpOBaTh H
aKTyaJIu3upOBaTh npoOiemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYIIECTBEHHBII MpPU3HAK
W OCHOBaHHWSI I  CpaBHEHUS,
KJIacCU(UKAIUU U 0000IIEeHNUS;

- ompemensaTh  UETd  JACSATEIBHOCTH,
3a/1aBaTh MapamMeTpbl U KPUTEPUH UX
JIOCTHKCHHS;

- BBISIBIIATD 3aKOHOMEPHOCTHU u
NPOTUBOPEUYUS] B paccMaTpUBAEMBbIX
SBJICHUSIX;

JAucuunimHapHbie
- BJIAIETh CHCTEMOM XHWMHWYECKMX 3HAHUH, KOTOpas
BKJIFOYACT: OCHOBOIIOJIATAIOIINE TOHATHS  (XMMHYCCKHUI

JJIEMEHT, aToM, JJIEKTpOHHas o0oyiouka aroma, s-, p-, d-
JNEKTPOHHBIE  OpOWUTanM  aTOMOB, HOH,  MOJEKYIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTENIEHb OKUCIICHHS,
XUMUYECKas CBs3b, MOJIb, MOJSIpHas Macca, MOJISIPHbBIN
00beM, YIJIEpOOHBIA CKeleT, (YHKIHOHAIbHAS TpyIa,
paaukan, H30MEpHs, H30MEpPbl, TOMOJIOTHYECKUN  psil,
TOMOJIOTH, YIJIEBOJOPOJbI, KHCIOPOA- W a30TCOJEp>Kallne
COeMHEHUS, OMOIOTUYECKU aKTUBHBIE BEIECTBa (YTJIEBOJIBI,
KUPBI, O€NKW), MOHOMEp, TMOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COEIMHEHMS,  KpUCTaJUIMuecKas
pelieTka, THUObl XUMHUYECKUX pPEaKIUil (OKUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIC, HK30-U DSHIAOTEPMHUUYECKHE, PEAKIINHU
MOHHOTO OOMEHa), pacTBOpP, AIEKTPOIUTHI, HEIIEKTPOIUTHI,
3JIEKTPOJIUTHYECKAS JTUCCOLHAIINS, OKHCJIMTENb,
BOCCTaHOBUTEb, CKOPOCTb XUMUYECKOU peakiuu,
XUMHYECKOE paBHOBECHE), TEOpPUU U 3aKOHBI (TEopHs
XUMHUYECKOTO CTPOCHHUS OpraHMYecKux Bemects A.M.
bytnepoBa, Teopusi AIEKTPOJUTHYECKOM JIHCCOIMALINH,
nepuoanueckuid 3akoH .M. MenaeneeBa, 3aKOH COXpaHEHHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3BIK XHUMUU,
(dakToNorMuecKkue CBEAEHUS O  CBOWMCTBAax, COCTaBe,
MOy4YeHUH u O€30MacHOM WCIOJIb30BAaHWN BaKHEHIIIHX
HEOPTaHWYECKUX ¥ OpPraHMYeCKHX BEIIECTB B OBITYy U
MIPAKTUYECKON JIEATEIbHOCTH YEJIOBEKA;

- YMETb BBISIBJISATH XapaKTEpHbIC MPU3HAKK U B3aUMOCBSI3b



- BHOCHUTb KOPPEKTHBBI B JESITCIBHOCTD,
OIICHUBATh COOTBETCTBHE PE3YyJbTATOB
IIEJIsIM, OILICHMBATh PUCKH TOCIEACTBUI
JIeSATCIIEHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIUICHUE IPHU
pelIeHUH KU3HEHHBIX MPoOiIeM

0) 0a3oBbIE Hceaen0oBaTeabLCKue
JelcTBHA:

- BJIAJIETh HaBBIKAaMH yueOHo-
HCCIIEN0BATENbCKON u IIPOEKTHOMI
JIEATCIIbHOCTH, HABBIKAMHM  Pa3pEIICHUS
npo0Jem;

- BBIBIATH  NPUYHMHHO-CIICJCTBEHHBIE
CBS3M WM aKTyaJU3UpoBaTh  3ajady,
BBIJIBUTaTh  TUIIOTE3y €€  pEIICHUus,

HaxXOJUTh apryMmeHThI AJid JO0Ka3aTCJIbLCTBA
CBOMX YTBEPKICHHI, 3a/1aBaTh MMapaMeTphI
U KPUTEPUH PELICHU,

- aHaNU3UPOBATh TMOJYYCHHBIE B XOJE
pelIeHns 3a1a4n pe3yJIbTaThl, KpUTHYECKU
OIICHUBATh ux JIOCTOBEPHOCTb,
IMPOrHO3NpOBAaThH H3MCHCHHEC B HOBBIX
YCIIOBUSIX;

- yMeTh  TEPCHOCUTh  3HAHHUSI B
MO03HABATENIBHYIO u MPAKTHYECKYIO
001aCTH JKU3HEIEATEITbHOCTH;

- yMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MPEAMETHBIX 00J1acTel;

- BBIBUTaTh HOBBIE WJCH, MpeJiarath
OpUTHHAJILHBIE MTOIXO0/IbI U PEIICHUS;

- CIOCOOHOCTh WX HCIIOJNIB30BAHHS B
MO3HABATEJIbHON M COIMAIbHON MPAKTUKE

U3YYEHHBIX [TOHATUH, IPUMEHATH COOTBETCTBYIOILINE ITOHATHS
IIpU OINUCAaHUU CTPOEHMUSI U CBOWCTB HEOPraHUYECKUX U
OPraHMYECKHUX BEIIECTB U HX IPEBPALLEHUHN; BBIABIATH
B3aMMOCBSI3b ~XMMHUYECKMX 3HAaHUH C TOHATUAMHU U
IIPEICTaBICHUAMU JPYTHX €CTECTBEHHOHAYYHBIX IPEAMETOB;
- yMeThb HCHOJb30BaTh HAMMEHOBAaHUS  XMMHYECKUX
COCIMHEHUI MEXKIYHAapOJHOIO COK3a TEOPETUYECKOH U
OPUKIAJHON XMMUU U TPUBHUAJIbHBIE HA3BAHUS Ba)KHEHIINX
BEIIECTB  (3TWJIEH,  aleTWIeH,  [JIHLUEepuH,  (QeHou,
(dbopmanpaerua, YKCycHash KHUCIIOTa, TJHMIWH, yrapHBIA ras,
YIJIEKUCHIBIA Ta3, aMMMaK, TalleHas W3BECTb, HerameHas
U3BECTh, NMUTHEBAsI CO/MAa W APYIHX), COCTABIATH (POPMYIIBI
HEOPraHWYECKUX M OpPraHMYECKUX BEUIECTB, YPABHEHMS
XUMHUYECKUX peaklui, OOBSCHATh WX CMBICI; MOJATBEPKIATh

XapaKTepHbIE XUMUYECKHUE CBOMCTBA BEILECTB
COOTBETCTBYIOIIIMMHM  JKCHEPUMEHTAMHM M 3alHUCIMU
YPaBHEHUN XUMUYECKUX PEAKIUH;

- yYMEThb YCTaHaBJIMBAaThb IPUHAJUIEKHOCTh HM3Y4YECHHBIX

HEOPraHWYECKUX U OPraHUYECKUX BEILIECTB K OIPEIEICHHBIM
KJlaccaM W TpylnmnaM COEIWHEHHH, XapaKTepHU30BaThb HX
COCTaB M BaXXHEHIIME CBOMCTBA; ONPEHEIATb  BHUIbI
XUMHUYECKHUX CBsI3ell (KOBaJIeHTHAsl, MOHHAsI, MEeTaJUInYecKas,
BOZOPOJHAs), THUIBl KPUCTAUIMYECKUX PEIIETOK BEILIECTB;
KJ1IacCU(UIIMPOBATH XUMUYECKUE PEAKIIHH;

- chopmMupoBaTh  NPEACTABICHUSA: O  XMMHUYECKOH
COCTABJISIFOLIEH €CTECTBEHHOHAY4YHOW KapTHHBI MHpA, POJIU
XMMHUU B TIO3HAaHUM SBJICHUH MPHUPOIBI, B (OPMHPOBAHUU
MBIIUJICHUSI U KYJIBTYPbl JIMYHOCTH, €€ (PYHKIIMOHAIbHOMN
IPaMOTHOCTH, HEOOXOIUMOW JUIs PpEIHICHUs MPAKTHYECKUX
3aJa4 U 3KOJOrMYeCKH 0OOCHOBAHHOI'O OTHOLIEHHUS K CBOEMY
3I0POBBIO U IIPUPOJHON CpeEE;

- YMeTb IPOBOJAUThH PacyeThl MO0 XUMHUYECKUM (opmynam u



OKO02.Ucnons3oBath
COBpEMEHHBIC CPEJICTBA TTOKCKA,
aHaJM3a ¥ HHTePIPETAIUU
nHpopManuu, u
HHGOPMAIIMOHHBIC TEXHOJIOTHU
JUTSL BBITTOJTHEHHMS 3314
npodeccnoHanbHOM

TSI TEITbHOCTH

B 00J1aCTUIIEHHOCTH HAY4YHOI'0
MO3HAHMA:

- c(opMHUPOBAaHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHS HAYKU U OOILIECTBEHHOU
MpPaKkTUKH, OCHOBAaHHOIO Ha Juajore
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO
CBOEr0 MECTA B MOJIMKYJIBTYPHOM MUPE;

- COBEpIICHCTBOBAHWE  A3BIKOBOM U
YUTATEJIbCKOM KYJBTYpPbl KaK CpelcTBa

B3aI/IM0I[eI\/JICTBI/I$I MCXKOY JIOAbMU n
MIO3HAHUS MUPA;

- OCO3HaHME  LEHHOCTH  HAay4YHOU
JEATEIbHOCTH, TOTOBHOCTh OCYILECTBIIATH
IIPOEKTHYIO nu HCCIIEIOBATEIBCKYIO

JeATEeTbHOCTh ~ WHJIMBHUIYyaJIbHO U B
IpymIe;

OBananenue YHHBEpPCAJIbHbIMU
y‘lCﬁHI)IMI/I MO3HABATCJIbHBIMHU
AEeMCTBUAMMU:

B) padora ¢ unopmaumeii:

- BIAJETh  HABBIKAMHM  MOJY4YEHUs

uHpOpMallMl U3 HUCTOYHUKOB Pa3HbBIX
TUTIOB, CaMOCTOSITEJIBHO OCYILIECTBISATh
MOKWCK, AaHallu3, CHCTEMaTH3alui0 W

YPaBHEHUSAM XUMHUYECKMX pEaKluid C HCHOJIb30BaHUEM
(GU3NYECKUX BEIWYHMH, XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOpPOHBI: Macchl, 00beMa (HOpMalbHbIE
yCIOBUSI) Tra30B, KOJIMYECTBA BEIECTBA; HCIOJIb30BaTh
CUCTEMHbIE XMMHUYECKHUE 3HAHWS AJISl MPUHSATHS PEUICHU B
KOHKPETHBIX ~ JKM3HEHHBIX  CHUTYyallUsiX, CBS3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM

YMETh IUIAHUPOBATH W BBINOJHATH XUMHYECKUI SKCIIEPUMEHT
(mpeBpallleHUsT OPraHUYECKUX BEIIECTB TIPU HArpeBaHUU,
IOJlyYE€HUE ATUJIEHA U M3YYEHHUE €ro CBOMCTB, KaU€CTBEHHbIE
peakiuu Ha albJeruibl, Kpaxmall, YKCYCHYIO KHCJIOTY;
JeHatypanus O€JIKOB TPU HArpeBaHWU, IBETHHIC DPEAKIUU
OeNKOB; MPOBOAWTH PEAKIMU HOHHOTO OOMEHa, OIpPEAeTsTh
Cpelly BOJHBIX pacTBOPOB, KaUECTBEHHbIE PEAKIIMH Ha CyNb(dat-
, KapOOHAaT- U XJOPHUJ-aHUOHBI, HA KAaTHOH aMMOHMS; pelaThb
SKCIEpUMEHTAIbHBIE 3a7aur 1o Temam "Mertamisl"
"Hemerannbl") B COOTBETCTBUM C TPAaBWJIAMH TEXHUKHU
0e3omacHOCTH  Tpu  OOpalieHMd ¢  BelecTBaMHu U
1a00paTOpHbIM O0OPYZOBAaHUEM; NPEACTABIATH PE3yJbTaThl
XUMHUYECKOTO 3KCIepuMeHTa B (¢opMe 3aluch ypaBHEHUU
COOTBETCTBYIOLIMX peakuuid U (OpMyIMpPOBATh BBIBOJBI Ha
OCHOBE 3THUX PE3YyJIbTATOB;

- yMeTb  aHaJM3UpPOBATh  XUMHUECKYI0  HMH(OpMAIHIO,
MOJIy4aeMyl0 M3 pa3HbIX HMCTOYHHUKOB (CPEICTB MAaccOBOI
uHpopmManuu, cetb IHTEepHET U Apyrue);

- BJIa/IETh OCHOBHBIMU METOJaMH HAayYyHOTO MO3HAHUS BEIIECTB
U XUMHYECKUX  sBJICHUH  (HaONIOJeHHe, H3MEpEHHE,
9KCIIEPUMEHT, MOJIEJTUPOBAHUE);

- yMeTh MPOBOAMTH PACUYETHl MO XMMHUYECKMM (GopMylIaM U
YpaBHEHUSM XHMHUYECKHUX pEaKUuid ¢ HCIOJIb30BaHUEM
(¢u3MYeCKUX  BEIMYUH, XapaKTepU3YIOUIMX BEIIeCTBA C
KOJIMYECTBEHHON CTOPOHBI: Macchl, OObema (HOpMaJIbHbBIC



OK 04. DpdextuBHo
B3aMMOJICHCTBOBATh U paboTaTh B
KOJUIEKTHBE U KOMaH/E

WHTEpIPETA0 HHHOPMAIIMK Pa3IHIHBIX
BUJIOB U (DOPM Tpe/ICTaBICHMUS;

- co3/laBaTh TEKCThI B  Pa3lIMYHBIX
dopMaTtax ¢  y4eTOM  Ha3HAYCHHUSA
uHpoOpManud W IENCBOM  ayJUTOPHH,
BEIOMpast ONITHUMAJILHYIO bopmy
MPEJICTABICHUS U BU3yaTH3alUH;

- OIICHUBATh JIOCTOBEPHOCTb,
JIETUTUMHOCTD uHpopmanuu, ee
COOTBETCTBUE IPABOBHIM M MOpPAIBHO-
ATUYECKUM HOPMaM;

- HCIO0JIL30BaTh cpencTaa
MH(OPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTH B PENICHHA KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX M OPraHU3alMOHHBIX
3aa4 ¢ coOmojeHneM — TpeOoBaHUM
DPrOHOMUKH, TEXHUKH OE30MacHOCTH,
TUTHEHBI, PECYpPCOCOEPEIKEHHS, TTPABOBBIX
u STHYECKUX HOPM, HOPM
nH(pOpMaIMOHHOW 0€30MMaCHOCTH;

- BIAQJeTh HAaBBIKAMH pPACIIO3HABAHUS U
3aUThl HHGOpMaLuu, UTHPOPMAITMOHHOMN
0€30IaCHOCTH JIMYHOCTH;

- TOTOBHOCTD K CaMOPa3BUTHIO,
CaMOCTOSITEJIBHOCTU U CaMOOTIPEIEICHUIO;
-OBJIaJICHUE HaBbIKaMH y4eOHO-
HCCJIeI0BATEIbCKOM, MIPOEKTHOMN "
COIUATLHOM JeSITEIIFHOCTH,

OBJaanenue YHHUBepPCAJIbHBIMU
KOMMYHHKATHUBHBIMH /Il CTBUSIMH:

0) coBMecTHAsA JeATEJbHOCTD:

- MMOHUMATh u HCIOJIb30BATh

}’CJ'IOBI/IX) ra3oB, KOJIHYECTBa BCUICCTBA, HCIIOJIb30BaTh
CUCTCMHBIC XUMHWYCCKUC 3HAHUA JIsI HNPHUHATHA peI_HCHI/Iﬁ B
KOHKPETHBIX KHN3HCHHBIX CUTyaluiax, CBA3aHHBIX C
BCIICCTBAMH U UX ITPUMCHCHUCM

YMGTB HJ'IaHI/IPOBaTI) W BBIITOJIHATH XI/IMH‘IGCKI/Iﬁ 3KCHepI/IMCHT
(mpeBpallieHuss OPraHUYECKUX BEIIECTB TMPU HArpEeBaHUU,
MOJTyYeHUEe STHUJICHA W WM3y4YeHUE €ro CBOMCTB, Ka4eCTBEHHBIC
peakMu Ha aubJerujbl, KpaxMmald, YKCYCHYIO KHCIOTY;
JeHaTypanus OelIKOB TpHW HarpeBaHWH, IIBETHBIC PEaKIIUU
OENKOB; MPOBOAWTH PEAKIMU HOHHOTO OOMEHa, OIpEAeTsTh
cpeny BOIHBIX PaCTBOPOB, KAU€CTBEHHBIC PEAKIIMH Ha CyIb(dat-
, KapOOHAT- U XJOPHUI-aHUOHBI, HA KAaTUOH aMMOHMS;, pelaThb
SKCIEPUMEHTAIbHBIE 3aJadyd 1o TeMaMm "'Metamibl" ©



OK 07. ConeiicTBOBaTh COXpaHEHHIO
OKpY>Karolleu cpepl,
pecypcocOepexeHuIo0, MPUMEHSITh
3HaHMA 00 N3MEHEHUH KIIMMaTa,
MIPUHITUIIBI OEPEXKIINBOTO

MIPEUMYIIEeCTBA KOMaHIHOM H
WHJUBUTyaJIbHOU PabOThI;

- MIPUHUMATh LEJTU COBMECTHOM
JIeSTCIIEHOCTH, OpraHU30BbIBATH Hu
KOOPJIMHHPOBATh  JACHCTBUSA TI0 €€

JOCTIDKCHHIO: COCTABIIATh IJIaH JICHCTBHIA,
pacupenensiTb poiad € Y4YeTOM MHEHUU
YY4aCTHUKOB  OOCYXJaTb  pe3yJIbTaThl
COBMECTHOM pabOTHI;

- KOOPAMHUPOBATH U BBITIOJIHATH padoTy B
YCIIOBUSIX PEAJbHOT0, BUPTYAJIBHOIO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYLIECTBIISTh IMO3UTUBHOE
CTpPATErnYeCcKoe MOBEICHUE B PA3IMYHBIX

CUTyallUsiX, HpOSABIATE TBOPYECTBO H
BOOOpakeHue, ObITh NHUIIMATUBHBIM
Osianenue YHHBepPCaJbHBIMHU

PeryJsiTHBHBIMH 1eiiCTBUSIMH:

I') NpUHATHE ce0sl U APYTHUX JIOJeH:

- [OpUHUMATb MOTHUBBI W APryMCHTBI
JpYTUX JIOJIeH MpH aHalUu3€e pe3yJbTaToB
NeSITeTTbHOCTH;

- MIpU3HABATh CBOE MPaBO M MPABO IPYTUX
JIFOJIeH Ha OITUOKY;

- Ppa3BUBAThb CIIOCOOHOCTH MOHUMATh
MHP C TO3UIHU APYTOTO YCIIOBCKA

B 00J1aCTHAKO0JIOTHYECKOT 0
BOCIIMTAHUA:

- chopMHpPOBAaHHOCTH  IKOJIOTUYECKOM
KYJIbTYPHI, MMOHUMAaHUE BIIHSHHUSA

CONHUAJIbHO-O3KOHOMHUYCCKUX MPOLECCOB Ha

"Hemeramnbl") B COOTBETCTBUM C TPaBWJIAMH  TEXHUKH
0e30MacHOCTH  MpU  OOpaleHUH C  BEIIeCTBAMH U
1a00paTOpHbIM  000PYIOBaHUEM; MPEACTABIATH PE3YJIbTAThI
XUMHYECKOTO JKCIepuMeHTa B (¢opMe 3alucH ypaBHEHUUN
COOTBETCTBYIOIIUX peaKUHuil u (OpMyIUpOBaTH BHIBOJABI Ha
OCHOBE 3THUX PE3Y/IbTATOB

copMHpOBATH MPEACTABICHUSA: O XUMHUYECKOIH COCTaBIISIONIEH
€CTECTBEHHOHAYyYHOW KapTHHBI MUPA, POJIM XUMUHU B MTO3HAHUU
SBJICHUH TPUPOJBI, B (JOPMUPOBAHUN MBILIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (DYHKIMOHAJIBHOW TPaMOTHOCTH, HEOOXOIUMOM
JUISL  pEIIEHUs INPAKTUYECKUX 3a7ad U DKOJIOTUYECKHU



pou3BOICTBA, I3 (HEKTUBHO
JIECTBOBATh B UPE3BbIYANHBIX
CUTYaIUsIX

1K 1.8. BeinonHaATs Gpu3nueckuit
aHayin3 00pasuoB U npod B
MIOJIEBBIX YCIOBUSX.

COCTOSIHME€ MPUPOJHOM U  COUHAIbHOMN
cpenbl, OCO3HAHUE r7100aIBHOTO
XapakTepa dKOJOTHYECKUX MPOoOIeM;

- IUIAaHUPOBAaHME MW  OCYILIECTBICHUE
JICUCTBUIA B OKpYXalolllel cpeae Ha
OCHOBE 3HAHMS LeEIe  yCTOMYMBOTO
Pa3BUTHS YEJIOBEUECTBA;

aKTUBHOE HEIPUATUE JICHCTBHI,
MPUHOCSIIMX BPEJ OKPYXKAIOLIEH Cpese;

- yMEHUe MIPOTHO3UPOBATH
HEeOIaronpusITHbIE 3KOJIOTUYECKHE
MOCJIC/ICTBHS MpEeANPUHUMACMBIX
JIEMCTBUM, IPEAOTBPALLATh UX;

- pacHIMpeHHe OmbITa JEATeIbHOCTH
HKOJIOTUYECKON HANPaBICHHOCTH;

- OBJaJEHHE  HaBbIKaMU  y4yeOHO-
HCCIIEI0BATENIbCKOM, MIPOEKTHOMN 51
COIIMATLHOM JeSITEIIHFHOCTH,

00OCHOBAHHOT'O OTHOILEHHS K CBOEMY 370POBBIO M IPUPOIHOMN
cpene;

- yMeTh cOOJIOaTh MpaBUiia YKOJIOTHYECKU 11€JIecO00pa3HOro
MOBEACHHUS B OBITY M TPYAOBOM [EATENBHOCTH B LEJAX
COXPAaHEHHs CBOETO 3I0POBbsl M OKpYXKarolled NPUPOIHON
CpCAabl; YUYUTBIBATH OIIACHOCTb BO3II€I7ICTBI/I$[ Ha JKHBBIC
OpPraHM3MBbl  ONPEICICHHBIX  BEIIECTB, IIOHMMas  CMBICI
IIOKa3aTelis MPeaeIbHON JOIyCTUMON KOHIIEHTPALlUH

-YMCHUC INIAHUPOBATH U OCYIICCTBJIATDH JIeNCTBUS HaITpaBJICHHBIC HA OT60p N HCCIICAOBAHHC Hp06 BOJbI
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2. CTPYKTYPA U COJAEPX KAHHUE OBIIEOBPA3OBATEJIBHOM JUCIUTILINHBI
«XHUMMUA»
2.1. O0beM JUCHUILINHBI U BUbI y4eOHOH padoThI

Bua yueOHoii padoThl O0bem B yacax
O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 68
B T.4.

OcHoBHOe coJep:kaHue 64
BT. 4.

TEOPETHYECKOe 00yUeHUe 34
MPaKTUYECKHUE 3aHATUS 20
71a00paTOPHBIE 3aHATHS 10
IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COJleP:KAHME 4
(conep:xaHue NPUKJIATHOTO MOAYJISA)

BT. U..

TeopeTudeckoe oOydeHue 2
MPAKTUYECKHUE 3aHITUS 2
IIpomexyTounas arrectaums (IuddepeHIpoBaHHBIN 5

3a4er)




2.2. TemaTn4ecKkui IJIaH 1 coaepkaHe NUCHUINJIUHDBI «XHUMHU»

®opmupye
HanmenoBanme Conep:xxanue yueOHOro MaTepuaJia (OCHOBHOE U MPO(ecCHOHAILHO-0PHMEHTHPOBAHHOE), OG1eM 9ACOB Mble
pa3aesioB U TeM JIadopaTopHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIAIHON MOAY/Ib KOMIIeTEeHIY
1001
1 2 3 4

OcHOBHOE cO/Iep:KaHue 64
Pa3nen 1. OcHOBBI CTPOEHMS BellleCTBA 6
Tema 1.1. OcCHOBHOE cO/Iep:KaHue 4 OK 01
Crpoenne atomoB | TeopeTnueckoe oGyueHue 2
XUMHYECKHX
AJIEMEHTOB U
npupojaa
XUMHUYECKOU
CBSI3U

CoBpeMeHHast Mojelb CTpoeHHs aroMa. CHMBOJWYECKUM SI3BIK XWMUU.XUMHUYECKHUH DIIEMEHT.

DOnekTpoHHas KoHurypamus aroma. Kmaccuduxaruss XUMAYECKUX DIEMEHTOB (S-, p-, d-d2JE€MEHTHI).

BaneHTHBIE ~ DIEKTPOHBL. BaneHntHOCTB. ONEeKTpOHHas  HpHUpoJa  XUMHYECKOHM  CBS3H. 2

DNEeKTPOOTPUIIATEILHOCTh. BHUIBI XWMHUYECKOW CBSI3M (KOBAJIGHTHAs, HWOHHAS, MeETaJUIMYecKas,

BOJIOPOIHAS) M CTIOCOOBI €€ 00pa30BaHUsI

IIpakTnyeckue 3aHATHSA 2

Pemienune 3amaHuvii Ha WCHOJIB30BAaHUE XUMHUYECKOM CHMBOJIMKM W Ha3BaHWM COEIUHEHUHN 1O

HOMEHKJIAType MEKIYHApPOJHOTO COI03a TEOPETHYECKOM M MNPUKIAJHON XMMHUM M TPUBHAIBHBIX

Ha3BaHWUU JUISl COCTABIICHUSI XUMHUYECKUX (POPMYJT JBYXaTOMHBIX COCIWHEHUN (OKCHUIOB, CYIb(HIIOB,

TUAPUJIOB U T.1.) U APYTUX HEOPTaHUUECKUX COEAMHEHUIN OTJEIbHBIX KJIACCOB. 2

[IpakTrueckue 3a7aHusl HA YCTAHOBJIEHUE CBS3U MEXKIY CTPOCHHEM aTOMOB XMMHYECKUX JIEMEHTOB U

MEPUOIUUECKUM HU3MEHEHHEM CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX COECIWHEHHUA B COOTBETCTBHUU C

nosioxxeHueM [lepuoanueckon CUCTEMBI.
Tema 1.2. OcHoBHOe coepkaHue 2 OK 01
Ilepnonnuecknii | [lpakTHyecKue 3aHATHS 2
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3aKOH U Ta0Iuna
J.. MenneneeBa

[Tepuonuueckas cucrema xumudeckux 3eMeHToB J[.M. Menneneea. duznueckuii CMbICI
Ilepuoanueckoro 3akona JI.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKHUX
3JIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUHU C MOJIOKEHUEM
XUMHUYECKOro aemenTa B [lepuonnueckoit cucreme. MupoBo33peHUYECKOE U HAyUYHOE 3HAYCHUE
[Tepuonuueckoro 3akona [I.1. Menaeneesa. [Iporno3ssl .M. MenneneeBa. OTKpbITHE HOBBIX
XAMUYECKHUX DJIEMEHTOB.

Pemrenre nmpakTMKO-OpUEHTUPOBAHHBIX TCOPETUUCCKUX 3aJJaHUI HA XapaKTepU3aIui0 XUMUYECKUX
3JIeMEeHTOB «MeTaNTNYeCcKHe / HEMETANTNIECCKIE CBONCTBA, SJICKTPOOTPUIIATEIIBHOCTh XUMUIECKUX
3JIEMEHTOB B COOTBETCTBHH C MX 3JICKTPOHHBIM CTPOCHHEM H IOJI0KEHHEM B IIEPUOIUICCKON CUCTEME
xumudeckux dyementoB .M. MeneneeBa»

OK 02

Pa3nea 2. XumMnueckue peakuumn

10

Tema 2.1. Tunsl
XUMHUNYCCKUX
peakuui

OcHOBHOE cO/Iep:KaHue

=

TeopeaneCKoe oﬁyqe}me

[\9]

Knaccudukanus u THIIBI XUMAYECKUX PEaKIUil C yuacTHeM HeopraHndeckux BemiecTB. CocTaBneHue
ypaBHEHUN peakIUui COeIMHEHUs, PA3I0KEHUSI, 3aMEIIICHHs], 0OMEHa, B T.4. PEaKlUii TOPEeHMUsI,
OKHCJICHUSA-BOCCTAHOBIICHUS.

VYpaBHEeHUs OKHUCIICHUsI-BOCCTaHOBIICHUS. CTeneHb okucaeHuss. OKUCIUTETh U BOCCTAHOBUTEb.
CocraneHre U ypaBHUBAHNUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOJIOM 3JIEKTPOHHOIO
Oasanca. OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIIMH B IPUPOJIE, MPOU3BOJICTBEHHBIX MPOIECCaxX U
KUA3HEIEATEIIbHOCTH OPraHU3MOB

IIpakTHYecKkue 3aHATHA

KonnuectBeHHble oTHOMEHN B XUMUN. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUH M PacyeThl IO
YPaBHEHUSIM XMMHMUYECKMX peakiui. Moiyb Kak eIvHMIAa KOJIMYecTBa BellecTBa. MolsipHas Macca.
3aKOHBI COXPAaHEHHUsI Macchl M 3Hepruu. 3akoH ABoraapo. MoispHblii 00beM razoB. OTHOCUTENbHAS
IUIOTHOCTH ra3oB. PacyeTsl mo ypaBHEHUSM XMMHUYECKHUX PEaKIUil C MCIOJIb30BaHMEM Macchl, 00bemMa
(HOpMaJIbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA

OK 01

Tema 2.2.
DIEKTPOIUTUYECKA
s JUCCOLMALINA U
HOHHBIH 00MeH

OcHoBHOE coaep:xaHue

Teopernueckoe odyuenune

Teopus aneKTpoanTUYECKONW nucconnannu. MoHbl. DIEKTPONIUTHI, HEANEKTPOIUTHI. Peakiuu MOHHOTO
obmeHa. CocTaBiieHHE peaklUil MOHHOIO OOMEHa IYTeM COCTABJIEHHS MX IOJIHBIX M COKpAIEHHBIX
VMOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peaKIIMU. 3aJaHUSI HA COCTABJIEHUE HOHHBIX PeaKIuil

OK 01
OK 04
IIK 1.8
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JlabopaTopHble 3aHATHSA

JlaGopaTopHas padoTta “THITbl XUMHUYECKUX pEaKIIHii”.

HccnenoBanue TUTIOB (TI0 COCTaBY M KOJMYECTBY MCXOIHBIX U 00Pa3yIOMIUXCS BEIIECTB) M MPU3HAKOB
XUMHUecKux peakuuid. [IpoBenenue peakiuit HOHHOTO 0OOMEHa, OMpeIesIeHNue CPeIbl BOJAHBIX
pacTBOPOB. 3aJaHusl HA COCTABJICHUE HOHHBIX PEAKIIUI

KonTposabsHas
pabora 1

CTpOGHI/Ie BCIICCTBA U XUMHNYCCKHUEC PCaKIIUH

Pazpea 3.

CTpoeHue 1 CBOHCTBA HEOPraHUYECKUX BeleCTB

16

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa
CTpoeHHuE
HEOPraHMYecKuX
BEIIECTB

OcHOBHOE cO/Iep:KaHue

=

TeopeaneCKoe oﬁyqe}me

[Ipenmer Heoprannyeckoit xumun. Kiaccugukanys HeopraHuueckux BemecTs. IIpocTsie U croxHble
BeniecTBa. OCHOBHBIE KJIACChI CJIOMKHBIX BELIECTB (OKCUIBI, TUIAPOKCUIBI, KUCIOTHI, cOM). B3aumocss3pb
HEOpPraHMYECKUX BEIIeCTB. ATperatHble cocTosiHusA BeuecTBa. Kpucrannnyeckue u amopdubie
BellecTBa. TUIBI KPUCTAIIMYECKUX PEIIETOK (aTOMHas, MOJIEKYJIApHasl, MOHHAs, METAJITMYECKast).
3aBUCUMOCTh (PM3UUYECKHUX CBOWCTB BELIECTBA OT TUIA KPUCTAIIINYECKON PEIIETKU. 3aBUCHMOCTb
XUMUYECKON aKTUBHOCTH BEILECTB OT BUJA XMMUYECKOH CBA3U U TUIIA KPUCTAININYECKON PEILIETKHU.
[IprurHbI MHOrOOOpa3us BEIECTB

HpaKaneCKne 3aHATHUSA

HomeHnknarypa HeopraHMYeCKMX BEIIEeCTB: Ha3BaHHUE BEIECTBA UCXOMAS U3 UX XUMHUUYECKON (hOPMYIIbI
WM COCTaBJIEHNE XUMHUUYECKOHN (POpPMYJIbl UCXOS U3 Ha3BaHUS BELIECTBA 10 MEXKTYHAPOIHOM
(MIOITAK) nnu TpuBHAJIBHON HOMEHKIIATYPE.

Pemenne mnpakThyeckux 3aJaHUN MO KiIacCU(PHUKAUM, HOMEHKJIAType M XHUMHUYECKHUM GdopMyiaM
HEOPraHMYECKHUX BELIECTB Pa3JIMYHBIX KJIaccoB (yrapHbli ra3, YIVIEKHCIBIM ra3, aMMHaK, ramieHas
U3BECTb, HETallleHasi U3BECTh, MUThEBasl Cojla U IPYIHX): Ha3bIBaTh U COCTABIATH (POPMYIIBI XUMUYECKUX
BELIECTB, ONPEEISTh IPUHAIIEKHOCTD K KJlaccy.

HcTounuku xumuueckoi HHGpopMaIiuu (CpeicTB MaccoBoi nHpopManuu, cetb HTepHeT u npyrue).
ITouck nHpopmManyu Mo Ha3BaHUAM, HJIEHTH(UKATOpaM, CTPYKTYPHBIM hopmynam

OK 01
OK 02
IIK 1.4

Tema 3.2. Ousuko-
XUMHYECKHE

OcHoBHOE coep/kaHue

Teopernyeckoe o0yueHue

OK 01
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CBOHCTBA Meramipl. O0mue Guznyeckne U XUMUYECKHE CBOWCTBa MeTalioB. CriocoObl TONydeHHs. 3HAYCHUE OK 02
HCOPraHWYICCKUX  |MeTalsIOB M HEMETAUIOB B IPUPOAEC M IKU3ZHEIEATEIBHOCTH 4YeJIOBeKa U opraHu3moB. Kopposus 2 IIK...
BCILICCTB METaJUIOB: BUBI KOPPO3UH, CIIOCOOBI 3aIIMTHl METAINIOB OT KOPPO3UU

Hemeramnel. OOmue ¢u3nueckne W XHUMHUYECKHUE CBOWCTBA HEMETAIOB. THMUYHBIE CBOWCTBA

HemertauioB IV— VII rpynm. Knaccudukanus 1 HOMEHKIaTypa COeTMHEHUH HeMeTauioB. KpyroBopoTsr 2

OMOTEHHBIX JIEMEHTOB B IPUPOJIC

XUMUYEeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIEeCTB (OKCHIOB, TUIPOKCUIOB, KHCIIOT,

coJieil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOAOPOIHBIX COSAMHEHUIH, 2

BBICHIMX OKCHJIOB U THAPOKCUJIOB

IIpakTHYecKne 3aHATHS 2

CocraBiieHHe YpaBHEHMH XMMHUYECKUX PEAKIMM C y4yacTHEM IPOCTBIX U CIOKHBIX HEOPraHMYECKHUX

BEIIECTB: METAJUIOB M HEMETAJUIOB; OKCHIOB METaNIOB, HEMETaNIOB U aM(OTEPHBIX 3JIEMEHTOB;

HEOPTaHMYECKUX KHUCIIOT, OCHOBaHMA © aM(OTEPHBIX THAPOKCUIOB; HEOPraHWYECKUX COJCH,

XapaKTEpU3YIOIIMNX UX CBOMCTBA. 2

Pemenne npakTUKO-OpHEHTHPOBAHHBIX TEOPETUYECKMX 3aJaHMM Ha CBOWCTBA, COCTaB, NOJYYEHHUE U

0e30macHOe HCIOJIb30BaHUE BaKHEHIIMX HEOPraHWYECKHX BEIIECTB B OBITY M MPAKTHYECKOil

JIeSITEJIbHOCTH YeJIOBEKa
Tema 3.3. OcHOBHOE coJiep:KkaHue 2 OK 01
Unentndukanust | JlaGopaTropHble 3aHSITHS 2 OK 02
HEOPraHMHUCCKUX | TaGoparopras paGota «MaeHTHpUKAIMsA HEOPraHMIECKUX BENIECTBY. OK 04
BCIICCTE PenieHne SKCIEPUMEHTATBHBIX 3a1ad [0 XMMHYECKHM CBOMCTBAM METAUIOB M HEMETAIOB, IO MK 1.8

pacro3HaBaHMIO U MOIYYEHHUIO COEIMHEHNI METAJUIOB U HEMETAJLIOB. )

WNnentudukanus HEOPraHUYECKUX BEIIECTB C HUCIOJIb30BaHUEM HX (DU3UKO-XUMUYECKHUX CBOMCTB,

XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHbIe peakiuu Ha cynbpaT-, KapOOHAT- U XJIOPUJ-

AQHMOHBI, Ha KATHOH aMMOHMUSI
KonTpoubnas .

CBolicTBa HEOPTaHUYECKUX BEILIECTB 2
padora 2
Paznea 4. CrpoeHne 1 CBOIICTBA OPraHUYeCKHUX BelleCTB 22
Tema 4.1. OcCHOBHOE coJiep:KaHue 4 OK 01
Knaccudpukanus, | Teopernueckoe o0yqenue 2
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CTpOCHUE U
HOMEHKJIaTypa
OpPraHUYECKUX
BCILIECTB

[TosiBienue U pa3BUTHE OpraHUYECKON XMMHUHU Kak Hayku. [IpenMer oprannyeckoit xumuu. Mecto u
3HAQUYEHHE OPTaHMYECKOM XMMHUHU B CUCTEME €CTECTBEHHBIX HaYK.

XHWMHUYECKOE CTPOCHUE KaK MOPSAJOK COEAMHEHHS aTOMOB B MOJIEKYJIE COTJIACHO MX BAJIEHTHOCTH.
OCHOBHBIE TOJIOXKEHUS TEOPUU XMMUUYECKOr0 CTPOCHMs OpraHnyeckux coeauHeHuid A.M. bytieposa.
VYriepoaHblid CKEJNEeT OPraHMYEeCKOW MOJEKYJbl. 3aBUCHMOCTh CBOWCTB BEHIECTB OT XMMHYECKOTO
CTpOEHMS MOJIEKYJl. MI3oMepusi U U30MepHI.

[lonsitne o QynkuuoHanbHoit rpynne. Panukan. IlpuHnunel KiaccupUKAMU  OpPTaHUYECKUX
coeMHEHUN. MexayHapoaHas HOMEHKJIATypa M TPUHLUIBI HOMEHKJIATYphl  OPraHUYECKUX
coequHeHuil. I[loHsTHe 00 a3zo0TcoAep)KalIMX COCOUHEHHSIX, OMOJOTMYECKH AaKTHUBHBIX BeIIECTBAX
(yrmeBomax, >kupax, OelKkax U JIp.), BBICOKOMOJEKYJISIPHBIX COCAUHEHUAX (MOHOMEp, IOJIMMED,
CTPYKTYpPHOE 3BEHO)

HpaRanecmle 3aHATHUSA

Homenkiiarypa opraHnyecKMX COEIMHEHMH OTAEIBHBIX KJIACCOB (HACHIIIEHHBIC, HEHACHIIICHHBIC H
apoMaTHYeCKHUEe YTJIEBOJOPOJIbI, CHUPTHI, ()EHOIBI, allbJETU/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBneHue TMOJTHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJT OpPTraHUYECKHX BEIIECTB OTIEIbHBIX
KJIACCOB, HCIIONb3YySl WX Ha3BaHUS MO CHUCTEMAaTHYECKOM W TPHUBUAIBHOM HOMEHKJIAType (3THUJIEH,
aneTuieH, ruiepuH, (eHon, (Gopmanbaerua, YKCyCHas KHCJIOTa, TiauiuH). Pacdersl mpocteiineit
(GhopMyIbl OpraHuYecKoi MOJIEKYJIbI, HCXO/IS U3 SJIEMEHTHOTO cocTaBa (B %)

IIK...

Tema 4.2.
CsoiicTBa
OpPTaHUYECKUX
COeIMHEHUI

OcHoBHOE COACPKAHUC

12

TeopeaneCKoe oﬁyqeﬂue

@DU3NKO-XMMUYECKHE CBOHCTBA OPraHMYECKUX COEAMHEHUH OTHENBHBIX KIAccoB (0COOEHHOCTH
KJIacCU(UKALMU U HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOTUYECKUH psii U o01mas popmyna; n3oMepus;
¢$u3nyecKkre CBONCTBA; XUMHUECKHE CBOICTBA; CIOCOOB! NOJTYUYEHHUs):

— TpeneibHbIe YIIEeBOAOPOAbl (alKaHbl U IMKIOANKaHbl). ['OpeHre mMeTaHa Kak OJUMH U3 OCHOBHBIX
MCTOYHMKOB TEIUIA B IPOMBIIIIEHHOCTH U ObITYy. CBONCTBA MPUPOIHBIX YIIIEBOJIOPOIOB, HAXOXKIECHUE B
MIPUPOJIE U IPUMEHEHUE AIKAHOB;

— HENpeNeNbHbIE (AJKEHbI, AJKUHBI M alKaJueHbl) W apoOMaTHYECKHE YIIeBOAOpoAbl. ['opeHue
alEeTUIIeHa KaK NCTOYHUK BBICOKOTEMITEPATYPHOT'O IIJIAMEHU IS CBAPKU U PE3KH METAJIJIOB

OK 01
OK 02
OK 04
K 1.8
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— KHUCIIOpOACOAepkKalllue COeAMHEHUS (CIUPTHI U (eHOIIbI, KapOOHOBBIE KUCIOTHI U 3PUPHI, aJIbJICT U/ IbI
U KETOHBI, >KHUPBI, YTIeBojbl). lIpakTHueckoe NPHUMEHEHHWE STUIICHIVIMKOJSA, TIMIEpPHHA, (eHOa.
[Ipumenenue Qopmanpaeruaa, ameraibAeruia, YKCYCHOM KHCIOTBl. MpUla Kak COJU BBICIIUX
KapOOHOBBIX KMCJIOT. MoroIIMe CBOKWCTBA MbLja

— a30TCoJepXKallie COEAUHEHUs (aMUHBI M AMHHOKUCIOTHI, Oeyiku). BblcOkoMoseKymsipHble
COEUHEHUS (CUHTETUYECKHE U OMOJIOTMYECKU-aKTUBHBIE). MOHOMEp, NOJUMEP, CTPYKTYPHOE 3BEHO.
[Tonumepu3anys STHIIEHa KaK OCHOBHOE HalpaBJIEHUE €r0 UCIIOJIb30BaHUSL.

['eneTnyeckas CBA3b MEXKY KJlacCaMH OPraHUYECKUX COEIMHEHUN

HpaRanecmle 3aHATHUSA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTHAEIbHBIX KJIAccOB (TpUBHAIbHAS M MEXJIyHapOJHas
HOMEHKJIaTypa, XUMHUUECKHE CBOMCTBA, CIIOCOOBI MOJIYUYEHHUs): NMpeeibHble (AIKAHbI U UKIOAIKAHBI),
HeTpeaebHbIe (AIKSHBI, AIKMHBI U alIKaAHeHbI) H apOMAaTUYECKHE YIIIEBOJIOPOIbI, CIIUPTH U (HEHOJIHI,
KapOOHOBbIE  KHCIOTBI M 3(QUpPbI, albAETHAbl M  KETOHbl, AaMHMHbI M  AMHUHOKHCIOTHI,
BBICOKOMOJIEKYJISIPDHBIE COEIUHEHUS. 3aJaHusl Ha COCTaBJICHHE YpPaBHEHUI XMMHUYECKUX PpEaKkLUi ¢
y4aCTHEM OPTaHMYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOCHUS

CocraBrneHne cxeM peaknuii (B TOM 4YHCIE [0 MPEIIOKEHHBIM IIeToYKaM IpeBpalieHHil),
XapaKTepU3yIOIUX XMMUYECKHE CBOMCTBA OPraHMYECKUX COEIMHEHUIH OTJIENbHBIX KJIACCOB, CIIOCOOBI
UX TOJY4YeHHUs W Ha3BaHME OPraHMYECKHX COEJUHEHHM MO TPUBHAIBHOM WM MEXIyHapOIHOU
CHUCTEMATUYECKON HOMEHKJIIATYPE.
Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3a/JaHMi Ha CBOWCTBA OPTraHUYECKUX
COEIMHEHMH OTAEIbHBIX KIACCOB

JlaGoparopHas pabdora

JlaGoparopHas paboTa “ XHMMHUYECKHE CBOWCTBAa CHUPTOB U YKCYCHOM KHCIOTHI. CBOMCTBa >KUpPOB U
yraeBoAoB".

Tema 4.3.
WNnentuduxarus

OcHoBHOe cogepkaHue

Teoperuyeckoe o0yueHue

OK 01
OK 02
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OpraHNU4YeCKHUX buooprannueckue coenunenusi. llpumenenue u Ouonornyeckas poib yriaeBoaoB. OxucieHue OK 04
BEILIECTB, UX YIJIEBOJOB — WCTOYHUK SHEPIHMM JKUBBIX OpraHu3MoB. OONacTH NPUMEHEHUS AMHHOKHUCIOT. [IK 1.8
3Ha4YEHHE U [IpeBpamenuss OenkoB mnuiu B opraHu3Me. buonorumdeckue ¢ynkinuu OenkoB. buonoruueckue
MIPUMEHEHUE B ¢byHKIMU kUpoB. PoJb oprannyeckoil XMMUM B pEICHUH TPOOJIeM MUIIEBOH 0€3011acHOCTH
OBITOBOMH U Ponp opranuueckoil XMMHHM B PpEUICHUH MPOOJIEM JHEPreTUYECKOr Oe30MacHOCTH, B Pa3BUTHUU
HPOU3BOJCTBCHHOM | MEIUIMHBI, CO3/TAHUU HOBBIX MAaTEPHAIOB, HOBBIX HCTOYHHKOB SHEPTUH (AIbTEPHATHBHBIC HCTOYHUKH
AEATEITbHOCTH sHepruu). OnacHOCTh BO3ACWUCTBHUS HA >KUBbIE OpPraHU3Mbl OPraHHMYECKHX BEIIECTB OTIEIIbHBIX
YeJI0BEKa KJIacCOB (YIJI€BOAOPOMABI, CHUPTHI, (PEHONIBI, XJIOPOPTaHUYECKHUE MPOU3BOAHBIC, ANBICTUABI U Ip.),
CMBICJI [TOKA3aTelsl MPEEIbHO TONYCTUMONW KOHIICHTPALUH
JlabGopaTopHble 3aHATHUS
JlaboparopHast pabota: “UneHTHUKAINST OPTAaHHIECKUX COSAMHEHUN OT/ICIBHBIX KJIACCOB™
Wnentudukanus opraHMuecKUX COeIMHEHUN OT/IEIbHBIX KJIAcCOB (Ha MpUMepe aabAeTUI0B, KpaxMmana,
YKCYCHOW KHCJOTBI, O€IKOB M T.I.) C HCIOJIb30BaHHEM UX (U3UKO-XUMHUYECKUX CBOHCTB U
XapaKTepHBIX KauyeCTBEHHBIX peakimii. [leHarypauus Oenka mpu HarpeBaHud. L[BeTHbIE peakiuu
0enkoB.BO3HUKHOBEHNE AHAJUTHYECKOIO CHUTHAJa C TOYKHM 3pPEHUS XUMHUYECKHMX IPOILIECCOB IpHU
MPOTEKaHUN KaYECTBEHHON PEaKIINH, MO3BOJISIFOIICH HACHTU(PHUIIMPOBATH MPEATOKEHHBIE OpraHNYeCKHe
BEIIECTBA
Pazpean S. Kunernveckue u TepMOAMHAMIYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKNX PeaKuuid
CxopocTb OcHoBHOE coaep:xaHue OK 01
XUMHUYECKUX OK 02
peaKuui.
XHWMHYECKOE
paBHOBECHE

Teopernueckoe odyuenune

CKopocTh peakiiuu, €€ 3aBUCHMOCTh OT Pa3IUYHBIX (DAKTOPOB: MPUPOJIBI PEArHPYIONIUX BEIIECTB,
KOHIOCHTpAalMK pearupyromux BCIICCTB, TEMIICpATyphl W ILJIOMIAAA peaKHHOHHOﬁ IMOBEPXHOCTH.
TemnoBsie 23 (HeKTH XUMUYECKUX PEAKIIUi. DK30- U SHIOTEPMHUUECKUE, PEAKIIHH.

O6parumocTh peakiuid. XUMHYECKOE PaBHOBECHE M €ro CMEIICHHE I10J] JIEHCTBHEM Pa3IMYHBIX
(akTOpOB (KOHIEHTpALMsl PEarecHTOB WM MPOIYKTOB PEaKIMH, JaBICHUE, TEMIIEpaTypa) sl CO31aHuUs
ONTUMAJIBHBIX YCJIOBUM MPOTEKaHU XUMHUeCKUX rnponeccoB. [Ipuniun Jlelllarense
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IIpakTHYeckne 3aHATHS 2 OK 01

Pemienne npakTHKO-OPMEHTUPOBAHHBIX 3aJaHUN Ha aHauu3 (AKTOPOB, BIUAIOLIMX HAa H3MEHEHUE OK 02

CKOPOCTH XMMHYECKOW PEaKIMH, B T.4. C MO3UIHMNA SKOJIOTMYECKH 11eIeCO00Pa3HOro MOBeIeHHUs B OBITY

U TPYZIOBOM IEATENBHOCTH B LIEJISAX COXPAHEHUS CBOETO 3I0POBbs U OKPYKAIOIIEH IPUPOIHOM CPENBI. >

PemeHne mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHuouna Jle-Illarense miid

HaXOXKJCHHUs HalpaBJIeHUs] CMELICHUs pPaBHOBECUS XUMHUECKOM peakUuu U aHaiu3 (akTopos,

BJIUSIIOIUX HA CMEIIEHUE XUMHUYECKOTr0 paBHOBECHS
Paznea 6. PacrBopsI 4
Tema 6.1. OcHoOBHOE co/lep:KaHue 2 OK 01
Tonstue o Teoperuueckoe oGyuyenue 2 OK 02
pactBopax PactBopenne kak ¢usnko-xummuueckuii npormecc. PactBopel. CriocoObl NPUTOTOBICHHS PACTBOPOB. OK 07

PactBopuMocTs. MaccoBass 1018 pacTBOpeHHOro BeniecTBa. CMBICT IOKas3aTessd MPEAEIbHO

JIOTTYCTUMOM KOHIIEHTPAIMH U €r0 UCIOJIb30BaHUE B OLIEHKE SKOJIOIMUECKON 0€3011aCHOCTH.

[IpaBuna sKOJIOTMYECKH LEIeCO00Pa3sHOrO MOBEJAECHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LEJAX )

COXPAHEHHUS CBOETO 3JI0POBbS U OKpYXKarolleld MPUPOAHON CPEJbl; ONMACHOCTh BO3JIEHCTBUSL HA KUBBIC

OpPraHMU3MBI ONPEIEIICHHBIX BEIIECTB.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUl Ha PacTBOPBI, UCIIOJIb3YyEMbIE B OBITOBOW U

ITPOU3BOJICTBEHHON JESATEILHOCTH YEJIOBEKA
Tema 6.2. OcHOBHOE colepKaHne 2 OK 01
Mccnenosanne | jy,G0paropubie 3anstus 2 OK 02
CBOHCTB Jla6oparopHas pabota «[IpUrOTOBIIEHNE PACTBOPOBY. OK 04
PactBopos IIpuroToBneHue pacTBOPOB 3aJaHHOU (MAaccOBOM, %) KOHLEHTpaLUHU (C MPaKTUKO-OPUEHTUPOBAHHBIMU ) I[IK 1.8

BOIIPOCaMM) U OTIpesieSieHue Cpeibl BOJHBIX PACTBOPOB.

Pemenue 3a1a4 Ha IPUTOTOBIEHUE PACTBOPOB
IIpodeccnonabHO-0PUEHTUPOBAHHOE COJepKaAHMeE (COMePKAHUE MPUKJIATHOTO MOIYJIs1)
Pa3nen 7. Xumusi B ObITY H IIPOU3BOACTBEHHOI 1eATEJLHOCTH YeJ0BeKa 4 OK 01
Xumus B OLITY M| OcnoBHOE copepakanme 4 OK 02
TpOM3BOCTBCHHOM TeopeTnueckoe odyueHune 2 OK 04
JESTEIIBHOCTH » " " OK 07

Hogelimme nocTuKeHUss XMMUYECKON HAyKH U XMMHUYECKOM TeXHoJoruu. Posb xumun B obecriedeHnn 2
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YECJI0BCKAa

HKOJIOTMUYECKOH, SJHEPreTUYEeCKON U MUIIeBOM 0€30MacHOCTH, pa3BUTUU MeIUIMHBL. [IpaBuia nmoucka u
aHauM3a XUMHYECKOW HH(pOpMAIMM M3 Pa3IMYHbIX HMCTOYHUKOB (HAaydHas W YydeOHO-HaydHas
JUTepaTypa, cpecTBa MaccoBoii nHpopmanuu, cetb HTepHer)

HpaRTn'{ecmle 3aHATHUHSA

[Tonck m aHaNMM3 KEMCOB O NMPUMEHEHWH XWMUYECKUX BEIIECTB W TEXHOJIOTUH C ydeToMm Oymymiei
npodeccHoHaNbHOM ~ [EATENBHOCTH MO  TeMaM:  BaKHEWIIHME  CTPOUTENIbHbIE  MaTepHallbl,
KOHCTPYKUMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KepaMHKa, MaTepualibl [Js DJICKTPOHHUKH,

HaHOMAaTepHallbl, TEKCTHJIbHBIC BOJIOKHA, HCTOYHHUKHA OSHEPIHH, OPraHUYeCKHe W MHHEPaJbHBIC 2
yI0OpEeHUs, JICKAPCTBEHHBIC BEIIECTBA, OBITOBAST XHMHSI.

3amuTa:lIpencraBienue pe3yabTaToB penieHus: KeHcoB B popMe MUHH-JIOKIA A C MPe3eHTaIuei
IIpomexyTouHas aTTecTAlMs MO TUCHUILINHE (324eT) 2
Bcero 68
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3. VCJIOBMS PEAJIM3ALIAM ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
TACIATLITAHBI

3.1. TpeGoBaHus K MUHMMAJIBHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0
JUia  peanu3alM OpOrpaMMbl JUCLUUIUIMHBL JOJDKHBI OBITH INPEAYCMOTPEHBI CIEAYIOLUE
CHeIMAIbHBIC TOMEIICHUS: yUeOHBIH KaOMHET XUMHUH H/WITH y4eOHON XUMUYEeCcKol 1abopaTopuu.

O6opynoBanne ydyeObHOro kabuHeTra (HariasaHbIE TOCOOWS): HAOOPHI MIAPOCTEPKHEBBIX MOJICIICH
MOJICKYJ, MOJENIN KPUCTAJUIMYECKHX PEIIETOK, KOJUIEKIIMU TPOCTBIX M CIOXKHBIX BEIIECTB H/HIN
KOJUIEKIIMH MTOJIMMEPOB; KOJUIEKIIHS TOPHBIX OPOJI U MUHEpaioB, Tabauia Meneneesa.

TexHuueckue cpencrtBa OOy4YeHMs: KOMIIBIOTED C YCTPOMCTBAMHM BOCIIPOM3BEICHUS 3BYKa,
MYJIbTUMEANA-TIPOCKTOP C FIKPAHOM, MYyJIbTUMEIUNHHAs JOCKA.

O6opynoBanue 1adopaTopuu U pabOUUX MECT JabOpaTopuu: MEH3YPKH, MUIETKHU-KareIbHUIIb,
TEPMOMETPbI, MHUKPOCKOI, JIyIbl, NPEJAMETHbIE W IOKPOBHBIE CTEKJIA, IJIAHIIETHI i1 KalelbHbIX
peaknmii, QuIbTpOBaNbHAs Oymara, IPOMBIBAJIKH, CTCKJISHHBIE TPOOUPKH, PE3NHOBBIE NPOOKH,
¢doHapuky, HaOOp PEaKTHBOB, CTEKJIIHHBIC MAJIOYKH, IITATHUBBI U MPOOMPOK;, MEPHBIE IFIUHIPHI,
BOPOHKH CTEKJISIHHbIE, BOPOHKU JAenuTenbHble IunHapuyeckue (50-100 mi), CTYynKM C IHECTHUKOM,
dbapdopoBbie HalIKU, TUHIETH, QUIBTPHI OyMa)KHBbIE, BaTa, MapJsi, YAaCOBBIE CTEKJA, AJIEKTPOILIUTKH,
nabopaTopHbIe MITATUBBI, CIIUPTOBBIE TOPEJIKH, CIUYKH, TPUOOp TS MOIy4YeHHUs Ta30B (WK MpoOupKa C
ra300TBOJHON TPYyOKOIl), AepKaTtenu IUisl MPOOUPOK, CKIISTHKU ISl XPAaHEHUs PEeaKTUBOB, pa3/aTOYHBIC
n0TkH; xuMudeckue crakansl (50, 100 u 200 mu1); mmaTenu; NTUHIETHI; TUTEIbHBIE MBI, CEKYHIOMEPHI
(Taitmepsl), mepHbie TpoOupku (Ha 10-20 mut) u mepubie koaobl (25, 50, 100 u 200 mut), BoasiHas OaHs
(w1 TepMocTaT), CTEKJSHHbIC IaJIOUYKH; KOHMYECKHEe KoJObl misi tutpoBanus (50 m 100 wmu);
WHJUKAaTOpPHBIE TMOJOCKH Ui onpezeneHuss pH u cranmapTHas MHAMKATOpHAs IIKajga; YHUBEPCAJIbHBINA
uHaukatop; nunetku Ha 1, 10, 50 mu (mnm nozatopsl Ha 1, 5 u 10 mut), OropeTku Juisl TUTPOBAHUS,
MeaunuHckue mmpuibl Ha 100-150 wmu, naGopaTopHble W/WIKM aHaTUTHYeCKHe Bechl, pH-MeTpsl,
CYIIMIIBHBIN mIKaQ, U ap. TabopaTopHOE 000PYAOBaHHE.

3.2. Uudopmanuonnoe odecreuenne oo0yyenus. IlepeyeHb pexoMeHyeMbIX YUeOHBIX H3/1aHMIA,
HNHTepHeT-pecypcoB, J0N0JTHUTENIbHOH JTUTEPATYPbI

OcHoBHas nuTeparypa:
OcHoOBHasl TUTEpaTypa:

Ne /i1 | UctouHuk

1 INabpuensu, O. C. Xumus : 10-ii knacce : 6a30BbIi ypoBeHb : yueOHuK / O. C. ['abpuensH,
N. T'. Octpoymos, C. A. CnagkoB. — 7-€ u3a., crep. — Mocksa : [Ipocsemenue, 2025.
— 128 c. — ISBN 978-5-09-120190-1. — TexkcT : a1eKTpoHHBIi // JIaHb : 37eKTpOHHO-
oubmuoteunas cucrema. — URL: https://e.lanbook.com/book/473033 (mata oOparieHus:
19.05.2025).

2 lNabpuensa, O. C. Xumus: 11-i kmacc: 6a30Bbiid ypoBeHb : yueOnuk / O. C. ['abpuensH,
N. T'. Octpoymos, C. A. CrnagkoB. — 6-e u3z., crep. — Mocksa : [Ipocsemenue, 2024.
— 127 ¢. — ISBN 978-5-09-112177-3. — TekcT : a5eKTpoHHbIH // JIaHb : 31eKTpOHHO-
6ubnuoreuynas cuctema. — URL: https://e.lanbook.com/book/408668 (nara oOparieHus:
27.01.2025).

3 Auncdunorenona, 1. B. Xumus : yaeOHUK U IPAKTHKYM IS CPETHETO
npodeccuonanbHOro 0opazoanus / . B. Audunorenosa, A. B. badkos, B. A. Ilonkos.
— 2-e u31., uctp. u aon. — Mocksa : U3gatensctBo FOpaiit, 2025. — 291 c. —
(ITpodeccuonanbuoe odpazoanne). — ISBN 978-5-534-11719-6. — Tekcr :
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anekTpoHHsbid // OOpa3zoBarensHas maatdopma FOpaiit [caiit]. — URL:
https://www.urait.ru/bcode/562501 (nata ob6pamenus: 27.01.2025).

JlononHuTENbHAS IUTEPATYpA:

Ne /i1 | UcTouHuk

1 I'munka, H. JI. OOmas xumus. 3a7auu U YIPaKHEHUS : YIeOHO-TIPAKTHUECKOE MTOCOOUe
IS cpeHero npodeccuoHanbHoro oopasosanus / H. JI. I'nmunka ; mon pempakmueit B. A.
[Tonkora, A. B. babkoBa. — 14-e¢ m31. — Mocksa : UznarensctBo IOpaiit, 2025. — 236
c. — (ITpodeccuonansuoe obpazoBanme). — ISBN 978-5-534-09475-6. — Tekcr :
anekTpoHHBI //  OOpaszoBarenpHas mnatrpopma HOpait [caiit]. —  URL:
https://www.urait.ru/bcode/561208 (mara obpamenus: 27.01.2025).

2 [Ilep6akoB, B. B. Heoprannueckas xumus. Bonpockl 1 3a1a4u : yaeOHUK ISl CPEIHETO
npodeccuoHabHOro oopasosanus / B. B. lllep6akos, A. A. @upep, H. H. bapbotnna. —
2-e u3g., ucnop. U jpon. — MockBa : MsparensctBo HOpaimit, 2025. — 107 c¢. —
(ITpopeccuonanbHoe obOpasoBanue). — ISBN 978-5-534-09133-5. — Teker
anekTpoHHBIH // OOpa3zoBarenpHas minatrpopma HOpait [caiit]. —  URL:
https://www.urait.ru/bcode/563926 (nata oopamenus: 20.02.2025).

3 AmnapueB, A. 1. OOmias xumust. COOpHUK 33aHUN C IPUMEpaMH PELIeHUl : yueOHoe
nmocobue misg cpemHero mnpodeccuoHanbHOro obpazoBanus / A. WM. Anapnes, JI. .
Adonuna. — 2-e uzn., ucnp. u gon. — Mocksa : M3natensctBo FOpaiit, 2024. — 127 c.
— (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-09932-4. — Teker
anekTpoHHBIH // OOpa3zoBarenpHas minatrpopma HOpait [caiit]. —  URL:

https://urait.ru/bcode/539181 (nara obpamenus:27.01.2025).

HepI/IOI[I/I‘leCKI/IC U3aaHusA

Ne o/t | Uctounnk

1 EcrecTBeHHblE UM TEeXHWYECKHE HAyKH : Hayd. XypHan / mi. pea. A. SI. XaBkuH. —
Mocksa : OOO "UzpatensctBo "CnytHuk+", 2002 — .— Beixoaut 12 pa3 B rog. —
ISBN neuarnoi Bepcun 1684 —2626. — TekcT : HENOCPENCTBEHHBII.

2 [Ipupona: Hayd.-nomyn. xxypHan / yapeautenu : PAH; Hayunblil u u3naTenbckuii LEHTp
"Hayxa" PAH. — Mocksa : Hayunslif u usgarensckuii nenrp "Hayka" PAH, 1912 — —
Boixogur 12 pa3 B roa. — ISBN mneuatHoit Bepcum 0032-874X. — Tekct
HEIMOCPEICTBEHHBIM. .

4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS OBIIIEOEPA30OBATEJIBHOM
JAUCHOUIIJINHbI
KonTpons u oneHka pe3yiabTaToB OOY4YEHMsI OCYLIECTBIISIETCA IMpErnojaBaTelieM B Ipoliecce

MPOBEACHUS MPAKTHUYECKUX 3aHIATHH W JTAOOpAaTOPHBIX PAbOT, TECTUPOBAHUS, a TAKKE BBITOTHEHUS
OoOy4arolUMUCS WHAWBUAYAIbHBIX 3a/laHud, TIPOEKTOB, WCCIeAOBaHUN. Pesynbratel 00y4deHUsS
OTIPEETSAIOT, YTO OOy4aromiyecss AOKHBI 3HATh, MOHUMAaTh U JEMOHCTPHPOBATh MO 3aBEPIICHUU
W3YyYECHUS JUCLIUIUIUHBI.

Jns  dopMupoBaHHs, KOHTPONS M OICHKH pPE3yJbTaTOB OCBOCHHUS Y4YEOHOW TUCIUTUIMHBI
WCTIONB3YETCSl CHUCTEMa OIICHOYHBIX MEPOIPHUSATHN, TPEACTABISIONIas Cco00H KOMIUIEKC Y4YeOHBIX
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MEPOTIPUSITHI, COTIIACOBAaHHBIX C pe3yabTaTaMu 00ydeHus u chopmynupoBaHHbIX ¢ yuetom @I'OC COO

(npeametHsble pe3ynbrathl o aucuuiie) u @I'OC CIIO.

Ne

OK/IIK

Monyns/Paznen/Tema

Pesynbrar oOyuenus

Tumb! OLIEHOYHBIX
MEpONPUATHI

OcHOBHOE COACPIKAHUC

Pa3gen 1. OcHOBEI
CTPOCHHS BEIEeCTBA

®dopmynupoBaTh 0a30BbIC
MIOHATHUS ¥ 3aKOHBI XUMUHU

1.1

OK 01

CtpoeHue aToOMOB
XUMHUYECKHUX 3JIEMEHTOB
U IPUPOJIa XUMUYECKOM
CBSI3U

CocTaBisiTh XUMHUYECKHE
dbopMyIibl COeIMHEHUN B
COOTBETCTBHUH CO
CTENEHbIO OKUCIICHUS
XUMUYECKHUX AJIIEMEHTOB,
UCXO/ISl U3 BaJICHTHOCTH U
ANIEKTPOOTPHULATETLHOCTU

1. Tect «CTpoeHue aToMOB
XAMHUYECKHX DJIEMEHTOB U
MPUPOJIa XUMUIECKOM
CBSI3HY.

2. 3a1a41 Ha COCTaBJICHHE
XUMHYECKUX POPMYIT
JIBYXaTOMHBIX COEIMHEHUN
(okcunoB, cynb(uIoB,
TUAPUJIOB U T.I1.).

3. 3amaHus Ha
HCIIOIB30BaHUE
XAMUYECKOH CUMBOJIMKH U
Ha3BaHUM COCAUHECHHUI I10
HOMEHKJIaType
MEXIyHapOIHOTO COI03a
TEOPETUYECKON 1
MPUKIATHON XUMUU U
TPUBUAIBHBIX HA3BaHUM IS
COCTaBIICHHSI XUMHYECKUX
dbopMyI AByXaTOMHBIX
COEIMHEHUH (OKCUIOB,
Cynb()uI0B, THAPUIIOB U
T.I.) U APYTUX
HEOPTraHUYECKHUX
COCAMHEHHH OTIEeIIbHBIX
KJ1acCOB

1.2

OK 01
OK 02

[Iepuoanueckuii 3aK0H U
tabmuma J[.1.
MenneneeBa

XapakTepHu3oBarhb
XUMHUYECKHUE IIEMEHTHI B
COOTBETCTBUU C UX
MI0JIO)KEHHUEM B
MIEPUOIUYECKON CUCTEME
XUMHUYECKHUX DJICMECHTOB
J.1. MenneneeBa

1. Tect «MeTamanueckue /
HEMETAINIMYCCKIUE
CBOICTBA,
AIEKTPOOTPHUIIATENBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XAMHYECKHX DJIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOECHHEM U
IIOJIO’KCHUEM B
[IEPUOUYECKON CUCTEME
XAMHYECKHUX DJICMEHTOB

23



OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00yueHus

Tune! OLIEHOYHBIX
MEpONPUATHI

J.N. MenaeneeBay.

2. IIpakTryeckue 3aaHust
Ha YCTAHOBJICHHUE CBSI3U
MEXK]ly CTPOCHUEM aTOMOB
XUMHYECKHUX 3JIEMEHTOB B
MEPUOIUYECKUM
U3MEHEHHEM CBOICTB
XAMHYECKHX DJICMCHTOB U
UX COCIMHCHUM B
COOTBETCTBHUH C
MMOJIOKEHHUEM
[lepuonuueckon cucreme.
3. IlpakTuxo-
OPUEHTUPOBAHHBIE
TEOPETHYECKHUE 3aJaHUs Ha
XapaKkTepHU3aLHI0
XAMHUYECKHUX DJIEMCHTOB:
«Mertaunyeckue /
HEeMeTaJlNINYSCKHUE
CBOICTBA,
3JIEKTPOOTPUIIATEILHOCTD U
CPOJCTBO K 3JEKTPOHY
XAMHYECKHX DJIEMECHTOB B
COOTBETCTBUE C UX
AJIEKTPOHHBIM CTPOCHHUEM U
IIOJIOJKEHUEM B
MIEPUOIUYECKON CUCTEME
XAMHYECKHUX DJIEMEHTOB
.. Menneneeay

Pasnen 2. XuMuueckue
peakiumn

XapaKTepI/BOBaTB THIIBI
XUMHUYCCKHUX peaKLII/Iﬁ

KonrtponsHas pabora
«CTpoeHME BELECTBA U
XUMHUYECKHE PEAKIIUN»

2.1

OK 01
OK 04

THUIbl XUMHYECKUX
peakuuii

CocTaBisITh peakiuuu
COCITMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMeIeHHS,
OKHCIUTEIbHO-
BOCCTAHOBUTCIIBHBIC
peaxIn

1. 3amauymn Ha cocTaBlICHHUE
YpPaBHEHUU pEaKIUM:

— COeIUHEHUsI, 3aMEIICHH,
pasnokeHusi, 0OMeHa;

— OKHCJIMTEIBHO-
BOCCTAHOBHUTELHBIX
peakiuil C UCTIOJIB30BAHUEM
METOo/a 3JIEKTPOHHOTO
OanaHca.

2. 3agauM Ha pacyeT MaccChl
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00yueHus

Tune! OLIEHOYHBIX
MEpONPUATHI

BeIIeCTBa WU 00BhEMA
ra30B 10 U3BECTHOMY
KOJINYECTBY BELICCTBA,
Macce Wi 00bEMY OJTHOTO
U3 y4acTBYIOIIUX B
peaklyu BEIIECTB; PACUETHI
Macchl (00bEMa,
KOJIMYECTBA BELIECTBA)
MPOAYKTOB PEAKIINHU, €CITH
OJTHO U3 BEIIECTB UMEET
IPUMECH
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DIEeKTPOIMTHYCCKAS
IUCCOLMANXS U UOHHBII
o0MeH

CocTaBliATh YpaBHCHUA
XUMHUYCCKUX PCAKIIHNU
HOHHOI'0 OOMeHa ¢
ydyactTuem
HCOPTaHNYCCKUX BCIICCTB

1. 3amanus Ha cocTaBIICHHE
MOJIEKYJISIPHBIX U MOHHBIX
peakiuii ¢ yuactueM
KHCJIOT, OCHOBAaHHUH U
COJIEH, YCTAaHOBJIEHUE
HW3MCHCHHS KHCIIOTHOCTHU
Cpelbl

2. JlaboparopHas paboTa
"TUnel XUMHUYECKUX
peakuuit"

Pazgen 3. Ctpoenue u
CBOMCTBa
HEOPraHUYECKUX
BEIIECTB

I/ICCJICI[OBaTL CTPOCHUC U
CBOMCTBA HEOPTraHNYCCKUX
BCIICCTB

KonTponbHas pabota
«CBoiicTBa
HEOPraHUYECKHUX BEIECTBY
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00yueHus

Tune! OLIEHOYHBIX
MEpONPUATHI

3.1

OK 01
I1K..

Knaccudukanus,
HOMEHKJIaTypa U
CTPOCHHE
HEOPraHHYECKUX
BEIIIECTB

Knaccugunuponartsb
HEOpPraHUYECKHe
BEI[ECTBA B COOTBETCTBHH
C UX CTPOCHHEM

1. Tect «HomeHnkiaTypa u
Ha3BaHHE HEOPTaHUUECKUX
BELIECTB UCXO/I U3 UX
XUMHUYECKON (HOpMYIIbI UITU
COCTaBJICHHE XUMHUYECKON
(bopMyIIBI HCXOS U3
Ha3BaHMSI BEIIECTBA 110
MEKTYHApOAHON WU
TPUBHAIIBHOU
HOMEHKJIAType».

2. 3ajauu Ha pacuer
MaccoBOH 1071 (Macchl)
XUMHUYECKOT0 3JIEMEHTA
(coenuHeHUsT) B MOJIEKYJIE
(cmecn).

3. [IpakTuueckue 3aqaHus
0 KJaccuuKaIu,
HOMEHKJIAType U
XUMHUYECKUM (hopmyrnam
HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KIIACCOB.

4. IIpakTudeckue 3a/1aHus
Ha OIpe/ieNIeHNe
XUMHYECKON aKTUBHOCTH
BEIIECTB B 3aBUCUMOCTH
BHJIa XUMHUYICCKOU CBSI3U H
THUTA KPUCTAJUTHUECKOMN
pelIeTKH
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OK 01
OK 02
I1K...

DU3NKO-XUMHYECKUE
CBOMCTBA
HEOPraHUYECKUX
BEIIIECTB

YcranaBauBaTh
3aBHCUMOCTh (PU3UKO-
XHUMHYECKHUX CBOMCTB
HEOPraHWYECKHUX BEILECTB
OT CTPOEHUSI aTOMOB 1
MOJIEKYJI, @ TAaK)Ke TUTIA
KPUCTaJUIMYECKOU
pEIIeTKH

1. Tect «OcobeHHOCTH
XHUMHYECKHUX CBOMCTB
OKCHJIOB, KHCJIOT,
OCHOBaHUH, aMQOTEPHBIX
TUIPOKCHUJIOB U COTIEN.

2. 3amannsa Ha COCTaBICHHE
YpPaBHEHUN XUMHUUYECKUX
peaKkuuii ¢ yyacTuem
MPOCTBIX U CIOXKHBIX
HEOPraHUYECKUX BEIECTB:
OKCHJIOB METAJJIOB,
HEMETAIJIOB U aM(OTEPHBIX
DJIEMEHTOB;
HeOpFaHI/IquKI/IX KHCJIOT,
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00yueHus

THIIBI OLIEHOYHEBIX
MEpONPUATHI

OCHOBAaHUHU M aM()OTEPHBIX
T'HJPOKCH/IOB,
HEOPraHUYECKUX COJIeH,
XapaKTEePU3YIOLINX HX
CBOICTBa M CIIOCOOBI
HOJTy4EHHUS.

3. ITpakTuko-
OpPHEHTUPOBAHHBIE
TEOpPETUYECKHE 3aJJaHNs Ha
CBOICTBA M NOJTy4CHHE
HEOPraHNYeCKUX BEIECTB
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OK 01
OK 02
OK 04

Nnentuduxanus
HEOPraHMYECKUX
BEIIECTB

Hccnenosatn
Ka4eCTBEHHBIC PEAKIIUH
HEOPraHWYECKUX BEIIECTB

1. IlpakTuxo-
OpHUEHTUPOBAHHBIC 3aaHUS
10 COCTAaBJIEHUIO
XUMHUYECKUX PEAKIUH C
y4acTHEM HEOPTaHMYECKUX
BEILIECTB, UCIIOJIH3YEMBIX
JUTSL UX UICHTU(UKALINN.
2.JIaGoparopnas padota:
“UnenTuduxanus
HEOPraHWYEeCKUX BEIIECTB’

Paznen 4. Ctpoenue u
CBOMCTBA OPraHUYECKHUX
BELIECTB

I/ICCJICI[OBaTL CTPOCHUC U
CBOMCTBA OpraHU4YC€CKUX
BCIICCTB

KonrtponsHas pabora
«CTpoeHue U CBOMCTBA
OpPraHMYECKUX BEILECTB)»

4.1

OK 01
I1K...

Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPTaHUYECKUX BEIIECTB

Knaccugunuponats
OpraHMYecKHe BEIeCTBa B
COOTBETCTBHUH C UX
CTPOCHUEM

1. 3amanus Ha cocTaBJICHHE
Ha3BaHUN OPraHUYECKUX
COE€IUHEHMH I10
TPUBHAIIBHON WIIH
MEKTYHApOAHOMN
CHCTEMaTHYCCKOM
HOMEHKJIAType.

2. 3agaHus Ha COCTaBICHHC
MOJIHBIX M COKPAILIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYeCKUX BEUIECTB
OTJEIBHBIX KJIACCOB.

3. 3agaun Ha onpeneneHne
npocreimen GopMyIibl
OpraHUYeCKON MOJIEKYJIBI,
HCXOMS U3 3IEMEHTHOIO
cocrana (B %)
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00yueHus

THIIBI OLIEHOYHEBIX
MEpONPUATHI

4.2

OK 01
OK 02
OK 04
IIK...

CBolicTBa OpraHUYECKUX
COETUHEHUN

YcranaBiauBaTh
3aBUCUMOCTH (DU3HKO-
XHUMHUYECKHX CBOMCTB
OpraHWYECKHUX BEIIECTB OT
CTPOCHHS MOJICKYJI

1. 3aganus Ha COCTaBJICHUE
YpaBHEHUN XUMHUYECKUX
peakuuii ¢ yuactueM
OpPraHUYECKUX BEILEeCTB Ha
OCHOBaHUU UX COCTaBa U
CTPOCHHUS.

2. 3agaHusi Ha COCTABJICHUE
YPAaBHEHUN XUMUYECKHUX
peakuuid,
WUTIOCTPUPYIOIINX
XMMHUYECKHE CBOICTBA C
y4eTOM MEXaHU3MOB
MPOTEKaHUS JaHHbBIX
peaKuuii ¥ TeHETUYECKOU
CBSI3U OPTraHUYECKUX
BEILIECTB PA3HBIX KJIACCOB.
3. Pacuernsbie 3agaun 1o
YpaBHEHUSIM PEaKUui ¢
y4acTUEM OPraHUYECKUX
BEIIIECTB.

4. JTaboparopnas pabota
“IIpeBparienus
OpPraHUYECKUX BEIIECTB MPHU
HarpeBaHuu"

4.3

OK 01
OK 02
OK 04
I1K...

Nnentuduxamnus
OpTraHUYECKUX BEIECTB,
HUX 3HAYE€HUE U
MIPUMEHEHHE B OBITOBOMA
Y MIPOU3BOJCTBEHHOMN
JIeSITEILHOCTH YeJIOBEKa

Hccnenosath
KAa4CCTBCHHBIC peaKHI/II/I
OpPraHu4eCcKux
COE€IUHEHUH OTACIBbHBIX
KJ1aCCOB

1.IIpakTuko-
OpUEHTUPOBAHHBIC 3aaHUS
10 COCTaBJICHUIO
XUMHUYECKUX PEAKIUH C
Y4aCTHEM OPTraHUYECKUX
BEIIECTB, B T.4.
UCIIONIE3YEMBIX TSl UX
uaeHTU(PUKAIUH B OBITY U
MIPOMBIIIIICHHOCTH.
2.JIaGoparopnas pabdoTa:
“Unentuduxanus
OpraHNYeCKUX COCTMHEHUHN
OTJIENILHBIX KJIACCOB”

Paznen 5.
Kunernueckue n
TEPMOIMHAMUYECKHUE
3aKOHOMEPHOCTHU
MPOTEKAHUS

XapakTepru3oBaTh
BIIMSIHUE PA3TTUYHBIX
(akTOpOB Ha paBHOBECHE
U CKOPOCTh XUMHUECKUX
peakuun
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THIIBI OLIEHOYHEBIX

No | OK/IIK | Monayns/Paznen/Tema Pesynbrar 00yueHus .
MEpONpUATHH
XMMHYECKUX PEAKIUI
5 |OKO0l CkopocTh XMMHUYECKUX | XapakTepru30BaTh [IpakTuko-
OK 02 peakuuil. XMMHUYECKOE |BJIMSHUE KOHLUEHTPALUd  |OPUEHTUPOBAHHBIC
IK... paBHOBECHE pearupyroux BEIIECTB U |TEOPETUUECKUE 3aIaHUS Ha
TEMIIepaTypbl Ha CKOPOCTH [aHaIHu3 (PaKTOPOB,
XUMHUYECKUX PEeaKIUn BIIUSIIOLIUX HA U3MEHEHHE
XapakTepHu30BaTh CKOPOCTH XUMHUYECKON
BJIMSIHUE U3MEHEHUS peakuuu. IIpakTrko-
KOHIIGHTPALlMH BELIECTB, |OpPUEHTHPOBAHHBIC 3aaHUS
peaKumu cpebl U Ha PUMEHEHUE MTPUHLUIIA
TeMuepaTypsl Ha Jle-Illarenwe mms
CMEIIIEHNE XUMHUYECKOTO |[HaXO0K/ICHUS HalpaBJICHUs
paBHOBECHUSI CMEILIEHUsI PABHOBECHUS
XUMHUYECKON PEAKLINU U
aHann3 GaKkTopoB,
BJIMSIIOIMX HAa CMEIlEHUE
XMUMHUYECKOI'0 paBHOBECHUS
6 HccnenoBaTh HCTUHHBIE
Pasnen 6. PactBopsl pacTBOPHI € 3aJaHHBIMU
XapaKTepUCTUKAMU
6.1 [OK 01 ITonsaTue o pactBopax  |Pasnnyars ucTUHHBIE 1. 3anaum Ha
OK 02 pacTBOPHI IIPUTOTOBJICHUE PACTBOPOB.
1K ... 2. IlpakTuko-
OpUEHTHPOBAaHHbBIE
pacueTHbIE 3a/laHus Ha
JMCTIEPCHBIE CUCTEMBI,
HCIIOJIb3yEMBIE B OBITOBOM 1
IIPOU3BOJICTBEHHOU
JESTEIbHOCTH YEJIOBEKA
6.2 [OK 01 Hccnenoanue croiictB |Mccnenosars puznko- JlaGopatopHas pabota
OK 04 pacTBOpOB XUMHUYECKHE CBOMCTBA “ITpuroroBieHue
IIK ... UCTUHHBIX paCTBOPOB pacTBOpoB”
II | [IpodeccronanbHO-OpUEHTHPOBAHHOE COIEPIKaHUE (COepKaHNE TPUKIATHOTO MOTYJIS)
7 Paznen 7. OuenuBath nociencTBUs  |3aniuTa Keiica (¢ yuerom

Xumus B ObITY U
MIPOU3BOJICTBEHHOM
NeSITeTbHOCTH YeJIOBEKa

OBITOBOH U
MIPOU3BOJACTBEHHOMN
JIeITEeILHOCTH YeI0BeKa C
MO3HUIAMN DKOJIOTHUECKOM

Oymymieit
npodeccuoHaNbHOMI
JIESITEIILHOCTH )
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Tune! OLIEHOYHBIX

No | OK/IIK | Monayns/Paznen/Tema Pesynbrar 00yueHus .
MEPOTIPUATHIA
0€30I1aCHOCTH

OK 01 XuMus B OBITY H OuenuBath nocnencteus |Keiic (¢ yuerom Oymymieit
OK 02 MPOU3BOJCTBEHHOMN OBITOBOM U npo¢eCCHOHATBHON
OK 04 JIEATEIIbHOCTH YEJIOBEKA |[POU3BOJICTBEHHOM NESATETLHOCTH)
OK 07 JeSITENLHOCTH YesioBeKka ¢ |Bo3MoskHBIE TEMBI KEHCOB:
IIK ... nmo3uini sxoaoruueckoii |1. IloTemienne kaumara u

0€e301acHOCTH

BBICBOOOXKIEHHE Ta30BBIX
TUAPATOB CO JIHA OKEaHA.

2. Byaymue marepuaitsl s
aBHa-, MaIlIMHO- U
MPUOOPOCTPOCHUS.

3. HoBble maTepuaiibl s
COJIHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
PaCTHTEIBHBIX TPENapaToB
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