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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEIl IPOTPAMMBI YYEBHO
JTACIATITAHBI

1.1. O6nacTr npumMeHeHns pado4eii NporpaMmmsbl

OO6meoOpa3oBaTenbHas  JUCHUILUIMHA  «XHUMHsS»  ABIsSETCS  00sA3aTENbHOM  YacThIO
o0mieo0pa3oBaTenpHOTO IMKIa o0pa3oBarenbHOU mporpammbl B cooTBeTcTBUU ¢ ®I'OC CIIO 1o
crnenuanbHocT 40.02.04 FOPUCIIPY JEHII A

1.2. Heab u miIaHupyembie pe3yibTaThl 0CBOEHUS TUCHUILINHBI

CopepxaHue MmporpaMMbl 00111€00pa30BaTEIbHON AUCHUILIMHBI «XHUMHMS» HAIpPaBJIE€HO Ha
JIOCTHIKEHHE creayronieil meau: (GopMHUpOBaHUE Y CTYIACHTOB MPEJICTaBICHUS O XHUMHUYECKOM
COCTaBJISIIOLIEH E€CTECTBEHHOHAYYHOM KapTUHBI MHpa KaK OCHOBBI TMPUHATHSA PEIICHUM B
YKU3HEHHBIX U MPOU3BOJICTBEHHBIX CUTYAIUAX, OTBETCTBEHHOI'O MTOBE/ICHUS B IPUPOIHOM cpeie.

3agaum JUCHMIIJIMHBI:

° Cq)OpMHpOBaTB IIOHUMAaHUEC 3aKOHOM€pHOCT€I>'I IMPOTCKAHUA XUMHUYCCKUX IIPOLECCOB U
SBJICHUI B OKpYXaloUIeW cpele, LENOCTHONH HaydyHOHW KapTUHBI MHpa, B3aHMOCBS3H U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

* Ppa3BUTb YMEHHUS COCTABIATH (POPMYJIBI HEOPraHWYECKHMX W OpPraHMYECKHX BEILECTB,
YPaBHEHUS XUMHUYECKHX DPEAKIMM, OOBACHATh UX CMBICI, UHTEPIPETUPOBATh PE3YJIbTAThI
XHUMHYECKUX IKCIIEPUMEHTOB;

° Cq)OpMHpOBaTI) HaBbIKM IIPOBCACHUA HpOCTefIHII/IX XUMHUYCCKUX OKCICPUMCHTAJIBHBIX
UCCIEOBAaHUN C COOJIIOZGHUEM IpaBWJI Oe30MacHOro OOpalieHus C BEIECTBAMH H
1a00paTOPHBIM 000PYI0BAaHUEM,

* Ppa3BUTh YMEHHS HCIIOJIB30BaTh HWH(POPMAIMIO XMMHYECKOTO XapakTepa W3 Pa3IMnYHBIX
HNCTOYHHKOB,

* chopMHUpPOBATh YMEHHs MIPOrHO3UPOBATH MOCIEACTBHS CBOEH JIEATENbHOCTH U XUMHUECKUX
MPUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX MPOLIECCOB,;

* copMHpOBaTh NMOHMMAHUE 3HAYUMOCTH JIOCTHKEHUH XMMHUYECKOH HAayKHM M TEXHOJIOIMH
JUTSL Pa3BUTHS COLMAIBHON U TIPOU3BOICTBEHHOU cep.

B pamkax mporpammbl yueOHOW TUCHUIUIMHBI OOYYaIOIIUMHKCS OCBAaWMBAIOTCS yYMEHHUS W
3HaHUS, HOPMUPYIOTCS 00IIHNE KOMIETCHIINHN

OK 01. BriGuparb cnocoObl pemeHus 3aaad  OpoecCHOHaIbHOM  1eATEeNbHOCTH
INPUMEHUTENIBHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. lcnons3oBaTh COBPEMEHHBIE CpPEACTBA IIOMCKA, aHaau3a M HMHTEPIpETaluu
uHpopManuu, 1 UHGOPMALMOHHBIE TEXHOJOTUU /Ji BBIIOJHEHUS 3a7ad MpoecCHUOHATbHOU
JEeATEIbHOCTH.

OK 04. D dexTrBHO B3aUMOIEHCTBOBATh M pa0OTATh B KOJJICKTUBE U KOMAaHJIE.

OK 07. CopneiicTBOBaTh COXpAaHEHUIO OKPYXAIOLIEH Cpelbl, pecypcocOepekeHNI0, TPUMEHSTh
3HaHUS 00 W3MEHEHMHM KJIMMaTa, HPUHLUIBI OepexIMBOrO MPOU3BOACTBA, 3P(HEKTUBHO
JeCTBOBATh B UYPE3BBIYANHBIX CUTYALUAX.

1.2.1. Inanupyembie pe3yJbTaThl OCBOEHHS 00IIeO0PA30BATEbHON IHCHUIUIMHBI B
coorBercTBHH ¢ PT'OC CIIO u Ha ocHoBe PT'OC COO

Ocoboe 3HaueHNe JUCUUIUIMHA UMeeT pHu GpopmupoBanuu u pazsutuu OK:



Koa n
HAaHMeEHOBaHHeE
(opmupyembIx
KOMIIeTeHI Ui

IInanupyemMble pe3yJbTaThbl 0CBOCHHS IMCUHUIIHHbI

Oomue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Beibupats
CIOCOOBI PEIICHUS
3a1a4
npodecCuOHATbHON
JESATSIIEHOCTH
MPUMEHHUTEITHHO K
Pa3IMIHBIM
KOHTEKCTaM

B dactu Tpy10BOro BOCIUTaHUM:

TpYyAy,
LIEHHOCTU MacTepCTBa, TPYy0Jt00ue;

- T'OTOBHOCTB K OCO3HAaHHC

- TOTOBHOCTHL K aKTHBHOM ACATCIIbHOCTHU

TEXHOJIOTHYCCKOM Hu COIATBLHOM
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh
WHULIUUPOBATH, TJIAHUPOBATH u
CaMOCTOSATEILHO BBIIIOJIHATH TaKylo
JIeSITEIILHOCTD;

- HWHTEpeC K pa3Iu4HbIM  cdepam

npodeccuoHaIbHOMN 1S TeIbHOCTH,
OBnajeHue YHHMBEpPCAJIbHBIMU Y4EOHBIMU
MI03HABATEIbHBIMA JACHCTBHUSIMH:

a) 6a30BBIC TOTUUYECKHUE ICUCTBUS:

- CaMOCTOSITENIbBHO  (OpMYyIUpOBaTh U
aKTyaJlu3UpOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHEE;

- yCTaHaBJIMBaTh CYIIECTBEHHBIM MpPHU3HAK
WIn OCHOBaHHUE ISt

KJIacCU(UKAIUU U 0000IIEeHNUS;

CpaBHCHHA,

- ompeacidATh HEIHU ACATCIIBHOCTHU, 3aaad
napaMETPhl U KaTCTOPUHN U3 JOCTUIKCHUA

- BBISIBJIATH 3aKOHOMCPHOCTH n
IMPOTHUBOPCUUA B paccMaTpruBaACMBIX
SABJICHUAX,

- BJIaJI€Th CHCTEMOM XMMHYCCKUX 3HaHHI>'I, KOTOpasA BKIO4YacCT:

OCHOBOIIOJIATAIOIINE TOHATUSA (XUMHUYECKHA JJIEMEHT, aToM, JJEKTPOHHAs
obosouka aroma, S-, p-, O-3JEKTpOHHBIC OpPOWUTAM aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTETICHb OKUCIICHUS, XUMHUUYECKast

CBsS3b MOJIb MOJIIpPHAS Macca, MOJISIPHBIH 00bEeM, YIJIEPOIHBIA CKEJeT,
(GyHKUIMOHATBHAS TPYIINA, PagUKall, U30MEpHs, U30MEPbI, TOMOJIOTHYECKUN PA/I,
TOMOJIOTH, YTJIIE€BOA0POIbI, KUCIOPOA- U a30TCOACPIKAIIUE COSTUHEHMUS,
OMOJIOTUYECKH aKTUBHBIE BElIECTBA (YIIEBOABI, KUPHI, OCIIKHN), MOHOMED,
CTPYKTypHOE

KpUCTAJUIMUCCKaA PCHICTKA,

IMOJIUMEp, 3BCHO, BBICOKOMOIJICKYJIAPHBIC
XUMHNYCCKHX peaKL{I/Iﬁ (OKI/ICJ'II/ITGJ'IBHO'

BOCCTAHOBHUTCIIBHBIC, 39K30-U OHAOTCPMHUYCCKHC, pPCAKIHUHU HWOHHOI'O O6M€Ha),

COEIMHEHMS,
THIIBI
pacTBOp, SJEKTPOJMTHI, HEIJICKTPOJUTHI, DICKTPOIUTHYCCKAS JHUCCOIHAIINS,
OKUCITUTENh, BOCCTAHOBUTEINb, CKOPOCTh XHMHYECKOW pEaKIMH, XUMHUYECKOE
paBHOBECHE) TEOPUH U 3aKOHBI (TEOPUs XMMHUUECKOIO CTPOSHMSI OPraHUYeCKUX
BemectB A.M. bytiepoBa, Teopust 3JIEKTPOJIMTHIECKON TUCCOLIMAIUH,
nepuonuuecknii  3akon J[.M. MenzaeneeBa, 3aKOH COXpaHEHHUS MacChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XUMHHU, (PAaKTOJIOTHUECKUE CBEACHHUS O
CBOIICTBax, cOCTaBe, MOJYYEHUH M OE30MacHOM HCIOIb30BAaHUHM BaKHEHUIINX
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB B OBITY M  MPaKTHYECKOH
JIeSITeIbHOCTH YeIIOBEKA;

- yMCTI: BBISIBJISATH xapaKTepHHe HpI/I3HaKI/I 1 B3aNUMOCBA3b I/ISy'-IeHHBIX HOHﬂTHﬁ,
HpI/IMeHSITI) COOTBGTCTBYI-OHIHG IIOHSATUS HpI/I OIMMCaHUN CTpOGHI/ISI 158 CBOI>'ICTB
HCOpFaHI/I'-IeCKI/IX 158 OpFaHI/I‘—IeCKI/IX BCIIICCTB U UX npeBpameHHﬁ; BBIABIIATH
B3aNMOCBS3b XUMHUYCCKHUX 3H3HPII>1 C IIOHATUSMU U Hpe)ICTaBHeHI/IS[MI/I )Ipyrnx

CCTCCTBCHHOHAYYHLIX TPCAMCETOB;
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-BHOCUTb KOPPCKTUBBI B ACATCIBHOCTD,

OLICHUBATh COOTBCTCTBHC PE3yIbTaTOB

[eNsIM, OIICHWBATh PHUCKU TOCIEICTBUN
JIEATEIIbHOCTH;

- pa3BUBaThb KpPEATUBHOE MBIIUICHUE IPH
pCIICHUH KU3HSHHBIX MPOOJIeM

0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:
y4eOHO-

- BJIaACTb HaBbIKaMH

HCCIIEN0BATENIBbCKON 51 IIPOEKTHOMN

JACATCIIbHOCTH, HaBbIKaMU paspciCHusd
npo0Jem;

- BBIABJIATH IMPUYIUHHO-CIICACTBCHHBIC
CBS3M W aAKTyaJIM3UpOBATh
BBI[BUTaTh ~ THIIOTE3Y  €¢
HAXOJIUTh APTYMEHTHI ISl JIOKA3aTelbCTBA

CBOHX YTBep)KHeHHﬁ, 3aJlaBaTb I1apaMCETpPhbI

3ajauy,
pereHus,

Y KPUTEPUU PELICHMUS,
- aHaJIM3UpOBATh IMOJNYYEHHBIE B XOJ€
pelIeHus 3aaui pe3yibTaThl, KPUTUUECKH

OIICHUBATH 170'¢ JIOCTOBEPHOCTb,
MPOTHO3UPOBATh HM3MEHEHHE B  HOBBIX
YCIIOBHUSIX;

- yMeTh  NIE€PEHOCHTh  3HAaHUA B

MO3HABATENIbHYIO U MPAKTUYECKYIO 00JIacTH
KU3HEEATEILHOCTH;

- YMCETb UHTCTPUPOBATH 3HAHUSA U3 PA3HBIX
MPEAMETHBIX 00J1acTel;

- BBIIBUT'aTb HOBBIC HJIACH, MIpCAjIararb

OPUTMHAJIBHBIC IMTOAXOAbI U PCIHICHU A,

- YMETh UCIOJIb30BaTh HAMMEHOBAHUS XUMUYECKUX COCIUHEHUN
MEKTYHApOAHOTO COK3a TEOPETUYECKON U IPUKIIAJHOW XUMHUHU U TPUBHAJIbHBIE
Ha3BaHUs BAXHEUIIMX BEHISCTB (ITWJICH, AalETUJIEH, TJIUIEPHUH,
aMMHUaK, raiieHasi U3BeCTh, HerallleHas U3BeCTb, MUThEBAs COJa U JPYTHX),
COCTaBIATH (GOPMYJIbI HEOPTAaHUYECKUX U OPTaHUYECKUX BEIIECTB, YPaBHEHUS
XUMHUYECKHUX PEAKIHii, 00BSCHATH UX CMBICI; OATBEPKIATh XapaKTepHbIe
XMMUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMH 3KCIIEPUMEHTAMU U
3alUCAMU YPABHEHUN XUMUYECKUX PEAKLINIA;

- YMETh YCTAHABIIMBATh MPUHAJICKHOCTh U3YYEHHBIX HEOPraHUYECKUX U
OPraHUYECKHX BEUIECTB K ONPEACICHHBIM KJIACCaM U TPYIIIIAM COEIUHEHHUI,
XapaKTepPU30BaTh UX COCTaB U BaXKHEHIIINE CBOMCTBA; ONPEIEIATh BUIbI
XUMHUYECKUX CBsI3eH (KOBaJIGHTHAs, HOHHAS, METAJUTMUECKas, BOJIOPOIHAS),
THUIIBI KPUCTAITUYECKUX PELIETOK BEIIECTB; KIacCU(PUIIUPOBATH XUMUUECKHE
‘peaknuu;

- chopMHpOBATh MPEACTABICHUS: O XUMHUYECKON COCTaBIISIONICH
€CTECTBEHHOHAYUYHON KAPTUHBI MUPA, POJIM XMMUU B TO3HAHUU SABJICHHUM
MIPUPOJIBI, B JOPMUPOBAHUHN MBIIUICHUS U KYJIbTYPhI JIMYHOCTH, €€

(G YHKIIMOHATBEHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIsl PEIICHUS] MPAKTHIECKUX
3a/1a4 ¥ YKOJIOTHYECKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO U
MPUPOAHON CpeliE;

- YMETh MPOBOJUTH PACUETHI IO XUMHUECKUM (HOpMyJIaM U ypaBHEHUSIM
XUMHUYECKUX PeaKIUi ¢ UCTIOIh30BaHNEM (PU3UUECKHUX BEIHUMH,
XapaKTepU3YIOIINUX BEIIeCTBA C KOJIMYECTBEHHONW CTOPOHBI: MacChl, 00beMa
(HOpMalbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; UCTIOIB30BATh
CHCTEMHBIE XUMUYECKUE 3HAHUS U PUHATUS PEIICHU B KOHKPETHBIX
KU3HEHHBIX CUTYallMsIX, CBI3AHHBIX C BEIIECTBAMU U UX TPUMEHEHUEM

dbenon,
dopmanbaeru, YKCycHas KHUCIIOTA, TJIMIMH, YTapHbI ra3, YIJIeKHCIBIA Tas,




-CIIOCOOHOCTh  MX  HCITOJIb30BAHHS B
IIO3HABATEJILHON U COLMAIIbHOW ITPAKTHKE

OK.02. Mcnonws3oBaTh
COBPEMECHHBIC
CpeICTBa MOUCKA,
aHanusa u
UHTEpIPETALNH,
nHpopMauu U
nH(pOpMaIIUOHHBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUS 3124
npodecCHOHATbLHON
eI TENIbHOCTH

B o0nactu eHHOCTH HAYYHOTO MTO3HAHMS:
- chOpPMHUPOBAHHOCTH  MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKU U OOILIECTBEHHOM
MPAKTUKU, OCHOBAaHHOTO — Ha JUaliore
KYJIBTYp, CIOCOOCTBYIOLIETO OCO3HAHMIO
CBOCTO MCCTa B MOJIMKYJIBTYPHOM MHPC;

- COBEpIICHCTBOBAaHUE  A3BIKOBOM U
YUTATEIbCKOM KYJBTYPhl KaK CpEICTBa
BSaHMOI[efICTBHﬂ MCKOY JIYOAbMHU nu
MO3HAHUS MHPA;

- OCO3HaHUE EHHOCTHU HAy4YHOM
NESTEIIbBHOCTH, TOTOBHOCTh OCYIIECTBISTh
MPOEKTHYIO u HCCIIEIOBATENBCKYIO
ACATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC,
OBnazneHre YHUBEPCAJIbHBIMH YUE€OHBIMU
II03HaBaTCJIIbHBIMU I[CﬁCTBHS[MI/II

B) paboTa ¢ uHpopmauei:

- BIAAETb  HaBBIKAMU  TIONy4YEHUS
uH(pOpMallMd U3 HUCTOYHUKOB  Pa3HBIX
TUIIOB, CAMOCTOSITEIBHO  OCYILECTBISATh
NOUCK, AaHalIM3, CHCTEMAaTHU3aLUI0 H
MHTEPIIPETalNI0 UHPOPMALMK Pa3IMUHbIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;

- co31aBaThb TEKCThI B Pa3InYHBIX
dbopmarax c y4eTOM  Ha3HAYCHHUSI
uHOpMallMd W  LEJIeBOW  ayAUTOpPHUH,

- YMETh IUIAHUPOBATh M BBIIOJHATH XUMHUYECKUM SKCIIEPUMEHT (IIpEBpalLEHUs
OpPraHMYECKUX BEIIECTB IPHU HArpeBaHUU, MOJTYYCHHE ATHIIEHA M HU3YYCHHE €ro
CBOICTB, KaYeCTBEHHbIC PEAKIMU HA allbJETUJIbl, KpaXMaj, YKCYCHYIO KHUCIIOTY:
JIeHaTypauusi OeNKOB MpPU HArpeBaHMM, LIBETHBIE PEaKIUU OEJIKOB; MPOBOAUTH
peaKuyu HOHHOTO 0OMEHa, ONPEAEIATh CPEly BOJHBIX PACTBOPOB, KAU€CTBEHHBIE
peaknuu Ha cynbgaT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH

aMMOHHUS;, peIIaTh SKCIEPUMEHTaJIbHbIE 3a7add 1Mo TeMaMm "Mertamisl" u
"HemeTainpl") B COOTBETCTBUM C IIPaBWJIAMHU TEXHHUKH OE€30MaCHOCTU IPHU
o0palIeHny ¢ BeuIeCTBaMU U J1a00paTOpPHBIM 000pyI0BaHUEM; TIPE/ICTABIATh
pe3yJIbTaThl XUMUYECKOI0 IKCIIEPUMEHTA B (hOpME 3aIlliCU ypaBHEHUI
COOTBETCTBYIOIIUX peakiuii u GopMyIupOBaTh BBIBOJIBI HA OCHOBE ATHX
pe3yIbTaToB;

- YMETh aHAJTU3UPOBATh XMMHUECKYIO HH(OPMAIIHIO, TOY4aeMYI0 U3 Pa3HBIX
HCTOYHUKOB (CpeACTB MaccoBoi nH(MOpManuu, cetb IHTepHET u Apyrue);

- BJIaJIETh OCHOBHBIMU METOJAMH Hay4YHOTO MO3HAHUS BEIIECTB U XUMUYECKUX
SBJICHHUH (HaOJI0/IeHNe, M3MEepPEHNe, YKCIIEPUMEHT, MOICIMPOBAHUE);

- YMETb MPOBOJUTH PACUYETHI 10 XMMUUYECKUM (HOpMYJiaM U YpaBHEHUSIM
XUMHUYECKHUX PEAKIMH C UCIIOJIb30BaHUEM (PU3NYECKUX BEJTUUMH,
XapaKTepU3yIOIUX BEIIECTBA C KOJIUYECTBEHHON CTOPOHBI: MacChl, 00beMa
(HOpMaJbHBIE YCIOBHS) ra30B, KOJIMYECTBA BEILIECTBA; UCIOIb30BaTh

CHUCTEMHbIE XMMUYECKUE 3HAHMS JIs1 IPUHATUSA PEIICHUI B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHUEM




BEIOMpas ONTHUMAJILHYIO bopmy
NPECTaBICHUS U BU3yaIH3alluN;

- OLICHUBATh JIOCTOBEPHOCTb,
JICTUTUMHOCTD nHpopManuy, ee
COOTBETCTBUE IIPABOBBIM W  MOPAJIbHO-
ATHYECKUM HOpMaM;

- UCIIOJIb30BATh cpencTa
WH(POPMAIMOHHBIX U KOMMYHHUKAITHOHHBIX
TEXHOJIOTH B PEIICHAH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX W OPTaHH3AI[MOHHBIX
3a7a4 ¢ coOmoeHHeM — TpebOoBaHMM
OPrOHOMUKH, TEXHUKH O€3011acHOCTH,
THTUEHBI, PECYpCOCOCPEKEHHUs, TPABOBBIX
u ATHYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301acHOCTH;
- BIAQJICTh HAaBBIKAMU pACIO3HAHUE W
3amuUTel “HPOpPMAIH, HHPOPMAIIOHHOM
0€30I1aCHOCTH JINYHOCTH;

OK.04. DdpdexTuBHO
B3aMMO/JICMCTBOBATH U
paboTaTh B
KOJIJIEKTUBE U
KOMaHjIe

- TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOTIPE/ICIICHUIO;
- OBJIaJIcHHUE HaBBLIKAMU y4eOHO-
HCCIIEI0BATEIBCKON MIPOEKTHOMN 51
COITMATBHOM JIEATEeIbHOCTH;

OBnajseHue YHHUBEPCATbHBIMU
KOMMYHHUKATHBHBIMU JCHCTBUSIMHU:

0) COBMECTHas JIeSITEIIbHOCTD:

- MMOHUMATh u HCITOJIb30BaTh

- YME€Th TUIAHHPOBATH M BBIMOJHATH XUMUUYECKHM DKCIIEPUMEHT (IIpeBpaIllCHUs
OpTraHWYECKUX BEIIECTB MPHU HArPEBaHUM, MOJYyUEHUE ITHICHA U U3yYEHHUE €ro
CBOMCTB, KaY€CTBEHHBIE PEAKIIUU Ha aJbJCTUJIbI, KpaxMas, YKCYCHYIO KHUCIIOTY;
JieHaTypanusi OeJKOB MpU HArpeBaHUH, IBETHBIC pPEaKIUu OETKOB; MPOBOJIUTH
pEaKIuu HOHHOTO 0OMEHa, ONPeNeNATh CPey BOJHBIX PACTBOPOB, KAUECTBEHHBIC
peakiuu Ha cynbdaT-, KapOOHAT- W XJOPHA-aHUOHBI, Ha KATHOH aMMOHUS;
pemath 3KCIepUMeEHTalIbHbIE 3a1aun 1o TeMaM "Mertamnsl” U "Hemeramnsl") B
COOTBETCTBUU C TpaBUIAMU TEXHUKH OE€30MacHOCTH TIpu OOpalieHuu ¢
BEIIECTBAMH H JIA0OPATOPHBIM OOOPYIOBAHUEM; TMPEACTABIATH PE3YJIbTAThI




MPEUMYILECTBA KOMaHIHOM 51
WHJUBUTyaJIbHOU paboThI;

- IIPUHUMATh LEIU COBMECTHOM
JIESITENIbHOCTH, OpraHU30BBIBATH u
KOOpAUHUPOBaTh  JEUCTBUSA IO €€
JOCTHKEHUIO: COCTAaBJIATh IJIaH JEHCTBUM,
pacnpenesiaTh poju € y4eTOM MHEHMU
YYaCTHHUKOB,  OOCYXJaTb  pe3yJbTaThbl
COBMECTHOM paboThI;

- KOOPJIMHHUPOBATH U BBIILUIOHATH paboTy B
YCIOBUSIX PEAIbHOIO, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

- OCYLIECTBIIATh IIO3UTUBHOE
CTPaTEeruyecKoe IOBEACHUE B Pa3IMYHBIX
CUTyalUsX, MpOSBJIATb TBOPYECTBO U
BOOOpakeHue, ObITh MHULIUATUBHBIM
OBnanenue YHHUBEPCAIbHBIMU
PEryISITUBHBIMU AEUCTBUSIMMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATh MOTHBBI U aPTYMEHTHI APYTUX
JIOJEd NP aHAJIW3E  pPe3yJbTaToOB
JESATEIBHOCTH;

- IIpU3HABaTh CBOE IPAaBO U MPABO APYTUX
JI0JIeH Ha OIIMOKU,

- pa3BUBaTh CIOCOOHOCTH MOHUMATh MHP C
MO3UIUH JIPYTOro YeloBeKa

XUMHYECKOTO JKCIIEpUMEHTa B (hOpME 3amuch ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIHTaTOB




OK.07.
CopelicTBOBaThH
COXPaHEHHUIO
OKpY>KaroIlen cpespl,
pecypcocOepexeHmIo,
MPUMEHSTH 3HAHUS 00
W3MEHEHUH KJIMMaTta,
TIPUHITAITBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,
a3 pexTuBHO
efcTBOBAaThH B
Ype3BhIYAITHBIX
CUTYaIUIX

B o01actu 3K0710ruyecKoro BOCIIUTaHHS:

- copMHPOBAaHHOCTH  HKOJOTHYECKOM
KYJIBTYDBI, IOHMMAaHUE BIIUSTHUS
COLIMAIbHO-OKOHOMUYECKHUX IIPOLIECCOB Ha
COCTOSIHME TIPUPOJHOM U  COUHMAIBHOMN
cpelibl, OCO3HaHUE II100aIBbHOI0 XapakTepa
9KOJIOTUYECKUX MPpOoOdIIeM;

- IUIAHUPOBAaHWE U  OCYIIECCTBICHUE
JICMCTBUM B OKPYKAIOLIEH Cpeie Ha OCHOBE
3HaHUSA LEeJIed yCTOMYMBOIO  pa3BUTHUSA
YeJI0BEYECTBA;

aKTUBHOE HEIIPUHATUE NENCTBH,
IIPUHOCALIMX BpeX OKpYXKarolleH cpene;

- YMCHHC IIPOIrHO3UPOBATH
He6ﬂarOHpI/I${THBIe OKOJOTHYCCKHUEC
IOCJIICACTBHA NpCaAIIpUHUMACMBIX

JEHCTBUM, IIPEAOTBPALLATh UX;

- pacIIMpEeHHE OmIbITa  JEATEIbHOCTH
DKOJIOTUYECKOM HaAIIPaBJICHHOCTH;

- OBJIaJIcHHUE HaBBLIKAMU y4eOHO-
HCCIIEI0BATEIbCKON MIPOEKTHOMN 51
COLIMAJIbHON JEATEIbHOCTH

- chopMHpOBATH MPEACTABICHUS: O XUMUYECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHON KaApTUHBI MUPA, POJIY XUMHUHU B IO3HAHUU SIBJICHUI
PHUPOJIBI, B (OPMUPOBAHUY MBIIIUICHUS ¥ KYJIbTYPBI THYHOCTH, €€
(GyHKIIMOHATBFHOU TPaMOTHOCTH, HEOOXOIMMOM TSl pEIICHUS TPAKTHIECKIX
3aJ1a4 U HKOJIOTMYeCKd 00OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U
MPUPOAHON Ccpelie;

- YMETh COOJII0/IaTh PaBUJIIa SKOJIOTUYECKH 11eTIeCO00pa3HOro MOBEICHUS B
OBITY U TPYIOBOI1 IEATEIHHOCTH B IIEJISIX COXPAHEHUS CBOETO 3/10pPOBbS U
OKpYKarollel NPUPOIHON CPEbl; YUUTHIBATh ONTACHOCTh BO3/ICHCTBUS HA )KUBbIE
OpraHU3Mbl OIIPENIEIICHHBIX BEIIECTB, IOHUMAsl CMBICI II0KAa3aTels IPEAeIbHON
JIOIIyCTUMOM KOHILIEHTpaluu
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2. CTPYKTYPA U COAEP/KAHUE JUCHUIIJIMHBI

2.1. O6beM y4eOHOii TUCHUIIMHBI U BUIbI YUeOHOH padoThl

Buj yueOHoi1 padoThI O0bem yacoB
MakcumajibHas yyeOHasi HAarpy3ka (Bcero) 72
B T.4U.
TeopeTHYecKoe 00ydeHue 32
MIPAKTUYECKUE 3aHATHS 40
IpomexxyTounast arrectanmuss B (opMe HTOroBOil OleHKH / 3a4yeT C
OLICHKOM
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2.2. TemaTn4yecKuii IJIaH M coJepP:KaHUe TUCIHIJIMHBI

dopmHpyeMble
HanmeHnoBaHue pa3jeiioB u Coaeprxanue yueOHOIro MaTepuaJa, JabopaTopHble M NPAKTHYECKHE O0bém o0mue u
TeM padoThl, HTHAUBUAYAJIbHBIN NPOEKT (ec/IM MPeayCMOTPEHbI) 4acoB npogeccHoHaNbHbIE
KOMITeTeHIIU U
1 2 3 4
OcHoOBHOe co/lep:KaHue
Pa3nesnl 1. OcHOBBI cTPOEHHS BelecTBa
Teoperudeckoe oOydeHue
CoBpemeHHass Mozenb cTpoeHUs aroMa. CHUMBOJIMYECKUH S3BIK XUMMH.
XUMHUYECKUH 3JIEMEHT. DIeKTpoHHas KoHpurypamnus aroma. Knaccudukanums
XMMHYECKUX 3JIEMEHTOB (S-, P-, d- amemeHTbl). BasieHTHBIC SIEKTPOHBL 5
BaneHTHOCTS. OneKTpoHHas Ipupoaa XUMHUYECKON CBSI3H.
OIeKTpOOTPULIATEIBLHOCT. Bkl XUMU4ecKoil cBsA3M (KOBaJIeHTHAs, HOHHA,
Tema 1.1. CTpoeHHe aTOMOB MCTalJINYCCKasd, BOI[OpOI[HaSI) U CIIOCOOBI €€ 06pa30BaHI/IH
XHMHUYECKHX JIEMEHTOB H [IpakTnyeckue 3aHATHS OK 01
NpUpPoAa XUMHUYECKOi cBsi3u | PellleHne 3alaHnii Ha WCIOJIb30BAHUE XUMHUYECKONW CHMBOJIMKH W HA3BaHWUI
COCIMHEHUN II0 HOMEHKJIAType MEKIYHApOJHOTO COX03a TEOPETHYECKOW U
MIPUKIIAJHOW XUMUU U TPUBUAIBHBIX HA3BAHUM ISl COCTABICHUS XUMUYECKUX
(bopMyn 1ByXaTOMHBIX COEIMHEHUN (OKCHUIOB, CYIb(QHI0B, TUAPUIOB U T.I1.) U 4

JPYTUX HEOPTaHUUYECKUX COCAUHEHHUM OTIEIbHBIX KJIACCOB.

IIpakTueckue 3aJaHusl HA YCTAaHOBJIEHUE CBSI3M MEXAY CTPOCHHUEM aTOMOB
XAMHYECKUX  DJIEMEHTOB W  NEPUOJAUYECKMM  HM3MEHEHHUEM  CBOMCTB
XUMHYECKHUM DJIEMEHTOB M UX COCIWHEHHH B COOTBETCTBHUH C ITOJIOKEHHUEM
ITepuoanyueckoil CUCTEMBI.
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Teopetuueckoe o0ydyeHue

Tema 1.2. Ilepuoguyeckuii
3akoH u Tadauna JI.1.
MenneiaeeBa

[lepuonuueckas cucrtema xumuueckux osnementoB JI.JMI. Menneneesa.
Ousnyeckuit  cmbicn  I[lepuonumueckoro 3akona J[.M. Menneneena.
3aKOHOMEPHOCTH M3MEHEHHMsI CBOMCTB XMMHUYECKHX JJIEMEHTOB, 00pa3yeMbIX
MMHU TPOCTBIX M CJIOXKHBIX BEIIECTB B COOTBETCTBHH C IOJIOKEHUEM
XUMHYECKOro 3ieMeHTa B Ilepuonnueckoi cucreme. MHUpPOBO33pEHUECKOE U
HayuyHoe 3HaueHue llepumommueckoro 3akona .M. Mengeneesa. [Iporunossl
.. MenneneeBa. OTKpbITHE HOBBIX XHUMHUYECKHUX JJIEMEHTOB. Pemenue
MPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUU Ha XapaKTepU3alUio
XAMHYECKHX DJIEMEHTOB «MeTaulnyeckue / HeMETalUIMYECKHE CBOMCTBA,
3JIEKTPOOTPHUILIATEIBHOCTh XUMHYECKUX JJIEMEHTOB B COOTBETCTBUM C HX
3JICKTPOHHBIM CTPOCHHUEM U TIOJIOKEHHUEM B IEPHUOJIUYECKON CcHUCTeMe
xUMu4Yeckux anemenToBR .M. Menaeneeray

OK 01
OK 02

Paznen 2. Xumuueckue peakuumn

Teopernueckoe o0y4ueHue

Tema 2.1. TUIIBI XUMHYECKHX
peakuuit

KJ'IaCCI/I(I)I/IKaI_II/IH " THUIIBI XUMHWYCCKHUX peaKLII/Iﬁ C Y4aCTHEM HCEOPTraHUYCCKUX
BCIICCTB. CocraBneHue ypaBHCHI/Iﬁ peaKI_II/Iﬁ COCAUHCHUS, Pa3JI0KCHUA,
3aMCIICHUA, O6M€Ha, B T.4. peaKHHP’I TOpCHUs, OKHUCIICHUA-BOCCTAHOBJICHUS.
ypaBHeHI/ISI OKHCJICHUSA-BOCCTaHOBJIeHUA. CTeneHb OKUCIeHUA. OKUCIUTEND U
BOCCTaAaHOBUTCIIb.

CocraBnenne u YpaBHHUBAaHUEC OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX pealcunﬁ
METOJ0M OJICKTPOHHOT'O OanaHca. OXHUCIINTEIIFHO-BOCCTAHOBUTCIILHBIE
pcaknuu B NpUPOAC, MPOU3BOACTBCHHBIX IMPOLECCAX U KUSHCACATCILHOCTU
OpraHnu3MoB

HpaKTI/ILICCKI/IC 3aHATUA

OK 01
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KonunuecTBeHHbIe OTHOIIEHUS! B XUMUHU. OCHOBHBIE KOJIMYECTBEHHbBIE 3aKOHbI
B XMUMHHM M pPacueThl MO YPAaBHEHMSIM XUMHUYECKUX peakuuil. Moib Kak
€IMHMILIa KoJInYecTBa BelecTBa. MoisipHas Macca. 3aKOHBl COXPaHEHHUS
Maccel H OJHEpruu. 3aKkoH ABoragpo. MospHbIi 00BEM  Ta30B.
OTtHocuTeNnbHAS TJIOTHOCTh Ta30B. PacyeTbl MO ypaBHEHHSIM XUMHYECKHX
peakuuii ¢ UCIOJIb30BAaHUEM MAacchl, 00beMa (HOpMajbHbIE YCIOBHS) ra3os,
KOJIMYECTBA BEIIECTBA

Teopernueckoe o0ydeHue

TeopI/IH SHeKTpOHHTquCKOﬁ Jucconuanuu. HoHsl. :‘)HGKTpOHI/ITLI,
HCOJICKTPOJINTHI. Peakuuu noHHOTO O6M€Ha, CocraBnenue peaKuHﬁ HMOHHOI'O

Tema 2.2.
oOMeHa MMyTeM COCTaBJICHUS MX MOJIHBIX U COKPAIICHHBIX HOHHBIX YPAaBHEHHIA.
DJIeKTPOJIUTHYECKAS .
. KucnoTHo-0CHOBHBIE peakivu. 3a/laHUsl Ha COCTABJICHUE MOHHBIX PEaKIIMi OK 01
JUCCOLMAAA M HOHHDII
[IpakTrueckue 3aHATHS OK 04
o0OMeH " o
JlaboparopHast pabota "THIbl XUMHYECKUX peakiuii”.
HccnenoBanue TUIIOB (TI0 COCTaBY M KOJIMYECTBY MCXOAHBIX M 00pa3yIOMMXCs
BELIECTB) U MIPU3HAKOB XUMHUECKUX peakiuil. [IpoBenenne peakuii HOHHOTO
oOMeHa, ompeJeNeHne Cpeabl BOJAHBIX PAacTBOPOB. 3a/laHusl Ha COCTAaBIICHUE
MOHHBIX pEaKIuit
Pasnen 3. CTpoeHue u CBOICTBA HEOPraHUYECKHUX BelleCTB
Teopetuueckoe o0y4yeHue
[Ipenmer Heopranmyeckoil xumuu. Kiaccudukanus HEOpraHUYECKUX
Tema 3.1. Knaccupukauus BemiectB. [IpocTeie u cioxkHble BemecTBa. OCHOBHBIE KJIACChI CIIOKHBIX
HOMCHRJIATYPA U CTPOCHUC BemecTB  (OKCHABI, THIAPOKCHABI, KHCJIOTHI, coiu). B3auMocBs3b OK 01
HCOPraHUYCCKUX BCIICCTB HEOPraHUYECKUX BEILIECTB. ArperarHbie COCTOSIHUS BEIIECTBA. OK 02

Kpucrannmuueckrue 1 aMopHbI€ BEIIECTBA.
Tunbl KpUCTAIMYECKUX pPELIETOK (aTOMHAs, MOJEKYJspHasi, HWOHHai,
MeTajuln4yeckas). 3aBUCHUMOCTb (DU3MUYECKHUX CBOMCTB BeElIECTBA OT THIIA

14




KPUCTAININYECKON pelIeTKU. 3aBUCUMOCTh XUMUYECKOW aKTUBHOCTH BELIECTB
OT BUJA XMMHUYECKOM CBA3M W THUIIA KPUCTALIIMYECKOM pelieTku. IIpuunubl
MHOT000pa3usl BELIeCTB

[IpakTuueckue 3aHATHS

Homenknarypa HeopraHnyeckux BELIECTB: HAa3BaHHE BEIIECTBA UCXOMS U3 UX
XUMHUYECKON (OpMYJbl HIIM COCTABJICHUE XUMUYECKOW (OPMYIIbI UCXOMIS U3
Ha3BaHusa BemniecTBa 1o MexayHapomaHo (MIOITAK) wnu tpuBHambHOU
HOMEHKJIAType.

Pemenne mnpakTHYecKUX 3allaHUi TO KIACCH(PUKAIMK, HOMEHKIAType H
XUMUYECKUM (OpMysiaM HEOPraHWYECKUX BEIISCTB Pa3JIMYHBIX KJIIACCOB
(yrapHslii Ta3, YIVICKMCIBIM Tra3, aMMHUaK, ralleHas H3BECTb, HeralieHas
U3BECTh, NMHUTHhEBAs COAA M JPYTHX): Ha3blBaThb M COCTaBIATH (POPMYIIBI
XUMHUYECKUX BEIIECTB, ONPEACIATh IPUHAUICKHOCTh K KIIACCy.

Hctounuku xumudeckod uHpopManuu (CpeAcTB MaccoBOM HH(pOpMAINH,
cetb UWutepner wu apyrue). Ilowck wuHpopMmanuu 10 HaA3BaHUAM,
uaeHTHPUKATOpPaM, CTPYKTYPHBIM (popMyliaM

Tema 3.2. ®Dusuko-
XMMHUYECKHE CBOMCTBA
HEOPraHUYEeCKUX BelleCTB

TeopeTI/mecxoe 06yquI/Ie

Mertannbl. O0mue puznyecKkue U XUMUYecKue cBoicTBa MeTaioB. CriocoOsl
MOJIy4eHUsl. 3Hau€HUWE METAJJIOB M  HEMETAJUIOB B  MPHUPOAE U
KHU3HEJCSATEIbHOCTH 4eloBeKa M opraHu3moB. Kopposus merayuioB: BHJIBI
KOPPO3HH, CIIOCOOBI 3aIUThl METAIIIOB OT KOPPO3HH

Hemeramnel. OO6mue ¢Qusnueckue M XMMHUYECKHE CBOHCTBA HEMETAJLIOB.
Tunnyneie cBoiictBa HemetauioB IV- VII rpynn. Knaccudukanus u
HOMEHKJIaTypa CO€AMHEHUH HeMmeTaysioB. KpyroBopoTbl  OMOTEHHBIX
AJIEMEHTOB B MPUPOJIE

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB

OK 01
OK 02
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(OKCUAOB, THAPOKCHUIIOB, KHUCJIOT, cOJedl U Jp.). 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB MPOCTHIX BEILECTB, BOJAOPOJHBIX COCIUHEHUMN, BBICIIUX
OKCHUJIOB ¥ TUJIPOKCHUIOB

[IpakTrueckue 3aHATUS

CocraBneHrue ypaBHEHHM XHMHYECKUX PEAKUUA C ydyacTHEeM NPOCThIX U
CIOKHBIX HEOPraHMYECKHUX BEUIECTB:METAIIIOB M HEMETAJUIOB; OKCHIOB
METAJIJIOB, HEMETAIJIOB U aM(pOTEPHBIX JIEMEHTOB; HEOPraHUUECKUX KHUCIIOT,
OCHOBaHUN U aM(OTEpHBIX THJIPOKCHIIOB; HEOPraHUYECKHX  COJICH,
XapaKTEePU3YIOUIUX UX CBOMCTBA.

Pelrenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA CBOMCTBA,
cocTaB, IojJyyeHMe M  0Oe30IacHOE€  HUCIHOJb30BaHUWE  BaKHEWUIIUX
HEOPraHUYECKHX BEIIECTB B OBITY U MPAKTUUECKOM JIEATETLHOCTH YeJIOBEKA

Teopernueckoe oOyueHue. CBONWCTBa HEOPTAHUUECKUX BEIIECTB

HpaKTI/I‘leCKI/IC 3aHATHA
J'Ia60paT0pHa;1 pa60Ta «I/II[GHTI/I(I)I/IKaI_II/IH HCOPTaHNYCCKUX BCUICCTB».
Pemenue SKCIICPUMCHTAIIBHBIX 3a/1a4 10 XUMHUYCCKUM CBOMCTBaM METAJIJIOB U

Tema 3.3. . OK 01
HEMETAJIJIOB, MO PAcCHO3HABAaHUIO M IIOJYYEHHUIO COEAMHEHHH METauIOB H
NnenTuduxanus ’ P i OK 02
HEMETAJIJIOB.
HEOPraHU4eCKHUX BelleCTB OK 04
Nnentudukanus HEOPraHMYeCKUX BELIECTB C HCIOJIb30BAaHMEM UX (PU3UKO-
XUMHUYECKHX CBOMCTB, XapaKTEPHBIX KAaYECTBEHHBIX peakuui. KauecTBeHHbIE
peakuuu Ha cynbdar-, KapOoHaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS
Pa3nes 4. CtpoeHue M CBOMCTBa OPraHN4YeCKHX BellecTB
Tema 4.1. Teopernueckoe oOydeHnE OK 01
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Kaaccndukanus, crpoeHue u
HOMEHKJIATYPa OPraHMYeCKHUX
BELIECTB

IlosiBieHHe M pa3BUTHME OpPraHUYECKOM XuUMUM Kak Haykd. [Ipenmer
OpraHM4eCcKOM XMMHHM. MeECTO M 3HayeHue OPraHUYEeCKOM XUMHUHU B CHCTEME
€CTECTBEHHBIX HAYK.

XHWMHUYECKOE CTPOEHHE KaK IOpPSIOK COEIWHEHHsT aTOMOB B MOJIEKYJE
COrJJaCHO MX BAJIEHTHOCTU. OCHOBHBIE IOJIOKEHUS TEOPHUH XHMHYECKOTO
CTPOCHUS OpraHuyeckux coenuHeHud A.M. bytiepoBa. YriepoaHblil CKeleT
OpPraHUYECKON MOJIEKYJbl. 3aBUCUMOCTb CBOMCTB BEILECTB OT XUMHYECKOI'O
CTPOEHHUS MOJIEKYJL.

N3omepus u u3oMepsl.

[Tonsatne o ¢pyHkumonanbHOU rpynne. Pagukan. [IpuHnumner knaccudukanum
OpraHWYEeCKUX COENMHEHHI. MexIyHapoaHass HOMEHKJIATypa U NPUHLMUIIBI
HOMEHKJIATYpbl OpraHuYeckux coefauHeHuil. [loHaTrue o0 a3oTconmepkamiux
COCIMHEHUSIX, OMOJIOTMYECKH AaKTUBHBIX BellecTBaxX (yriaeBoaax, XHpax,
Oenkax W Jp.), BBICOKOMOJEKYISPHBIX COCIUHEHUSX (MOHOMEp, MOJIUMEp,
CTPYKTYpPHOE 3BEHO)

[IpakTrueckue 3aHATHS

HomeHnkiarypa ~ OpraHM4ecKkux  COCIMHEHMM  OTHCNIBHBIX  KJIACCOB
(HachIllIEHHbIE, HEHACHIIIEHHbIE U apOMaTUYeCKHUEe YIIJIEBOAOPOJbI, CIIHUPTHI,
(beHoIbI, anbIeru/Ibl, KETOHBI, KApOOHOBBIE KMCIOTHI U JIp.)

CocraBieHue MOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX (POPMYI OPraHUYeCKUX
BEILECTB OTHENBbHBIX KJIACCOB, UCIIOIb3Ysl UX HA3BaHUA 10 CUCTEMATUYECKOU
U TPUBHAIBHOW HOMEHKJAaType (STWIIEH, alleTWIEH, TIJIMLEPUH, (EHOI,
(dbopManbaeru, yKCycHast KUCIIOTa, MNIHIKH). PacueTsl npocreiiniei popmyss
OpPraHUYECKON MOJIEKYJIbI, UCXO/s U3 DJIEMEHTHOTr0 cocTaBa (B %)

Tema 4.2.
CBoiicTBa OpraHn4ecKux
CcOoeIMHeHH

Teopetuueckoe o0yueHue

®OU3MKO-XMMUYECKHE CBOMCTBA OpPraHMYECKMX COCTUHCHUN  OTHEIBHBIX
KJIacCOB (OCOOCHHOCTH
Kiaccu(UKAIMU U HOMEHKJIATyphl BHYTPH Kjlacca; TOMOJIOTHUECKUU DS U

OK 01
OK 02
OK 04
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obmras gopmyna; uomepus; GU3NYECKUE CBOWCTBA; XMMHUUYECKHUE CBOWCTBA;
CHOCOOBI TIOTyUYEHUS):

- IpeZieNIbHBIE YIIIEBOAOPObI (AJIKaHbI U IIUKJIOAJIKaHbl). 'opeHne MeTaHa Kak
OJIMH W3 OCHOBHBIX HCTOYHUKOB TEIUIa B IPOMBIIIJIEHHOCTH M OBITY.
CBoiicTBa NPHUPOAHBIX YIJIEBOAOPOIOB, HAaxOXICHHE B MpHUpPOAE U
MIPUMEHEHHE AJTKAHOB;

- HempelenbHble (AJIKEHBbI, AaJKUHBl M aJIKaJAUeHbl) W apoMaTUYecKue
yraeBoaopoasl. ['opeHue ameruiieHa Kak UCTOYHHK BBICOKOTEMIIEPATypHOTO
IUTAMEHHU VISl CBAPKU U PE3KU METAIIOB

- KHCJOPOJICOJIEPKANINEe COSAUHCHHS (CIUPTHI U (QEHOJBI, KapOOHOBBIC
KHUCJIOTHI U (QHPBI, albACTHIB U KETOHBI, XUPHI, yrieBojabl). [IpakTnyeckoe
NpPUMEHEHHE  ATHICHIVIMKONSA,  TIUIepuHa,  ¢eHona.  [Ipumenenwue
dbopManbaeruaa, aneTalbAerua, YKCYCHOW KHCIOTBHl. Mpbula Kak COJH
BBICIIMX KapOOHOBBIX KHCIOT. MoroIre CBOCTBa MbLiIa

- azoTcojepXkallde CoelWHEHUs (aMUHbI M aMHUHOKHUCIOTHI, OCNKH).
BricokoMoneKkynsipHble COSAMHEHHUS (CHHTETUYECKHE U OHOJOTHYECKH-
aKTUBHbIE). MoHOMeEp, noaumep, CTPYKTypHOoe 3BeHo. [lonmumepuzanus
STWJIEHAa KaK OCHOBHOE HAalpaBJ€HHE €ro HCMOIb30BaHUsS. | eHeThueckast
CBSI3b MEXKIY KJIacCaMH OPraHUYECKUX COETMHEHUI

HpaKTI/I‘leCKI/IC 3aHATUA

CBolicTBa OpraHMYECKUX COEIUHEHHH OTHENbHBIX KJIACCOB (TpUBUANIbHAS U
MEXIyHapoAHas  HOMEHKJIATypa, XUMHYECKHE  CBOWCTBA,  CIOCOOBI
MOJTy4YeHHUs1): TIpeieIbHbIe (AJIKaHbI U UKJIOAIKAHBI), HETIpeIebHbIC (aJIKEHBI,
QJIKMHBI U aJKa/IMEHbl) U apOMaTHYECKUe YTIeBOJOPObl, CIUPTHI U (HEHOIIHI,
KapOOHOBbIE KHUCJIOTBI W 3(UpPHI, AIBJETUABI W KETOHBI, AaMHHBI U
AMUHOKHCIIOTBI,  BBICOKOMOJIEKYJISIDHBIE ~ COCIMHEHMS.  3aJaHus  Ha
COCTABJICHHE YPaBHEHHHW XUMWYECKHX PEAKIUN C Yy4aCTHEM OPraHUYECKUX
BEILIECTB Ha OCHOBAHMHU MX COCTaBa U cTpoeHUs: COCTaBIECHUE CXEM pEeaKLUn
(B ToM uMcie 1O  OPEUIOKEHHBIM  IIETIOYKaM  IpeBpalleHHil),
XapaKTEePU3YIOIIUX XUMHUYECKHE CBOWCTBA OPraHUYECKUX COEAUHEHUU
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OTJICNBHBIX KIJIACCOB, CHOCOOBI HMX TOJYYCHHs] W Ha3BaHUWE OPTaHUYECKUX
COCIMHEHUM 110 TPUBHAIBHOM WIM MEXIYHAPOJHONM CHUCTEMATUYECKON
HOMEHKJIaType. PelieHue npakTHUKO-OPUEHTUPOBAHHBIX  TEOPETHYECKUX
3aJlaHUd Ha CBOMCTBA OPraHUYECKUX COCMHEHUN OTAEIbHBIX KIIACCOB

HpaKTH‘lGCKI/IC 3aHATUA

JlaGopaTopHnas pabora "lIpeBpamieHuss OpPraHMYECKHUX BEIIECTB IpHU
HarpeBanun". [lonydyeHue sTuieHa U U3y4eHHUe ero cBOMCTB. MoaenupoBaHue
MOJIEKY]l M XUMHUYECKMX IpEBpallleHuii Ha NpUMEpEe JTaHa, 3TUJICHA,
alleTUJICHA U JIp.

Tema 4.3.
Nnentuduranust
OpPraHM4YecKHX BelecTB, UX
3Ha4YeHHe U IPUMHPEHue B
OBITOBOM W MPOU3BOIHOM
AeATeJIbHOCTH YeJI0BeKa

TeOpeTI/I‘leCKOG O6y‘IeHI/Ie

buooprannueckue coenuHenus. Ilpumenenue wu Ouosiornyeckas poJib
yrieBooB. OKHUCIIEHUE YITIEBOAOB - UCTOYHHUK DHEPIUU JKUBBIX OpPraHU3MOB.
Obnactu mnpuMeHeHHs aMHMHOKUCIOT. IlpeBpamieHus OelkoB NHIIM B
opranuszMe. buonormueckue ¢ynkuuu OenkoB. buonorndeckue QyHKUUU
&upoB. Poyib opraHmdeckoil XuUMHM B peIICHHMM MpoOJeM MHIIEBOH
0e3omacHOCTH

Ponp opranmyeckold XUMHM B pELIEHUH MPOOJIEM SHEPreTUYECKOM
0€30MMacHOCTH, B Pa3BUTUH MEIULIMHBI, CO3/IaHUU HOBBIX MaTepUalOB, HOBBIX
HMCTOYHUKOB JHEpPruM (aJbTepHATHBHBbIE HCTOYHHMKU 3Hepruu). OmacHOCTb
BO3JEHCTBUS Ha >KMBBIE OPraHU3Mbl OPraHUYECKHX BEILIECTB OTIEJIBHBIX
KiaccoB  (YIraeBOJOpPOIbl,  CHOHMPTHI,  (EHONBI,  XJIOpPOpraHUYecKHe
IIPOU3BO/IHBIE, AJIBJIETUABI U JIP.), CMBICI IIOKa3aTessl MpeeabHO JOMYCTUMON
KOHLEHTpaLluu

OK 01
OK 02
OK 04

19




IIpakTrueckue 3aHATHUS

Jlaboparopuass paborta: "WneHTudukamus OpPraHUYECKUX COCAMHCHHIA
OTJEJbHBIX KJIACCOB"

Wnentudukanust OpraHUYecKUX COEAMHEHWH OTIEeNbHBIX KJaccoB (Ha
IIpUMEpe aJbJEruJ0B, Kpaxmasa, YKCYCHOW KHCIOTbI, O€JIKOB M T.I.) C
UCIOJb30BAaHUEM UX (U3MKO-XMMHUYECKUX CBOMCTB W  XapaKTEPHBIX
KayecTBEHHbIX peakuui. [leHarypauus Oenka npu HarpeBaHuu. L[BeTHble
peakiuu 0enkoB. BO3HMKHOBEHHE aHAJIMTHUECKOTO CUI'HAJA ¢ TOYKU 3PEHUS
XUMAYECKHX TMPOIECCOB MPU MPOTEKAHWHM KAYECTBEHHOW  PpEaKIIHH,
MO3BOJISIONIECH NICHTH(PHUIINPOBATH MPEJIOKEHHBIE OPTaHUYECKUE BEIECTBA

[IpakTuyeckue 3aHATUS
Kontposnbnas padota 3. CTpykTypa ¥ CBOMCTBA OPTaHMYECKUX BEIIECTB

Paznen 5. Kunetnueckue u TEPMOAUMHAMUYCCKUEC 3AKOHOMEPHOCTH MMPOTEKAHUA XUMHYECCKHUX peaxunﬁ

Teopetuueckoe oOy4yeHue

CKOpOCTh pEaKIuu, €€ 3aBUCUMOCTh OT Pa3JUYHBIX (PAKTOPOB: MPUPOJIBI
pearupyromumx  BEHIECTB,  KOHLUEHTPALMM  PEarupyronux  BEIIECTB,
TeMIIepaTypbl U TUIOMIAJAN PEAKIMOHHOW MOBEPXHOCTU. TeruioBbie 3 (HEKThI
XUMUYECKUX peakIuil. JK30- U dHIOTEpMHUUEcKue, peakuuu. OOpaTuMocTh
peakuuii. XMMHYECKOE paBHOBECHE M €r0 CMELIEHUE TOJA JACHCTBUEM
pa3nuYHbIX (PAKTOPOB (KOHIIEHTpAIMsS PEAareHTOB WM MPOAYKTOB PEaKIuH,
JaBJICHHUE, TeMIIepaTypa) AJs CO3JaHHs ONTHUMAIbHBIX YCIOBUN MPOTEKAHUS
xumuueckux rmpoueccon. [Ipunun Jle [larense

[IpakTrueckue 3aHATHS

Pemenne mnpakTUKO-OpUEHTHUPOBAHHBIX 3aJaHM Ha aHanu3 (aKkToOpOB,
BIIMAIOIINX HA U3MEHEHHE CKOPOCTH XMMHMUYECKOW pEaklMH, B T.4. C NO3ULUN
HKOJIOTMYECKH  II€JIeCO00pa3HOT0 TMOBEAECHHUS B OBITY U TPYIOBOM
JEATEIbHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0pOBbi U OKpYXKarolleu
MIPUPOIHOM CPEIBI.

PemreHne npakTMKO-OPUEHTUPOBAHHBIX 3aJaHUI HA IIPUMEHEHUE IPUHIUIIA

OK 01
OK 02
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Jle Ilarenbe g HAXOXKICHHUS HANpPaBICHHUS CMEUIEHUS pPaBHOBECHS
XUMHYECKON peakiuu u aHamu3 (aKTOPOB, BIHSAIOIMIUX HA CMEIICHHE
XMMHYECKOTIO PaBHOBECHS

Pa3znen 6. PacTtBopnl

Teopetuueckoe o0ydyeHue

PactBopenne kak (¢usnko-xummuueckuii mpouecc. PactBopel.  CrocoOb
IIPUTOTOBIIEHUSI pacTBOPOB. PacTtBopumMocTs. MaccoBast 10J1s1 paCTBOPEHHOIO
BeniecTBa. CMBICH 1TOKa3aTessl NPEAESIbHO TOMYCTUMOM KOHLEHTPALUU U €ro
UCIIONIb30BaHWE B  OLIGHKE JKolormyeckoil ©OesomacHoctu. [IpaBuia
OKOJIOTMUECKHU  II€TIeCOO0pa3HOTO TOBEACHHUS B OBITY U TPYIOBOM
NESATEIbHOCTH B LEISAX COXPAHEHHUS CBOErO 3J0pPOBbS M OKpYXkKarollen
MPUPOJHON Cpelbl; ONAaCHOCTb BO3ACHCTBUS Ha JKHUBBIE OpraHU3MBbI
OIpe/IeJICHHBIX BELIECTB. PelieHne nmpakTUKO-OPUEHTUPOBAHHBIX PaCYETHBIX
3aIaHMl Ha PACTBOPBI, HUCIOJIb3yeMble B OBITOBOM W IMPOM3BOJICTBEHHON
JESATEIbHOCTH Y€JI0OBEKA

HpaKTI/I‘leCKI/IC 3aHATUA

JlabopatopHas pabora «lIpuroroBnenue pactBopoB». IlpuroroBieHue
pacTBOpPOB 3aJlaHHOW  (MaccoBOW, %) KOHIEHTpamuu (C MPaKTUKO-
OpPUEHTHUPOBAHHBIMU BOIPOCAMH) U OIpPENIEICHHE CPEIbl BOJHBIX PAaCTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBIEHHE PACTBOPOB

OK 01
OK 02

Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITEIbHOCTH Y€JI0BEKA

TeopeTI/mecxoe 06yquI/Ie

Hogeitmme n0OCTHMXEHHS XUMHUYECKOM HAyKHM M XMUMHUYECKOW TEXHOJIOTHHU.
Pons xuMum B oOecrieueHWH 3KOJIOTHYECKOM, YHEPreTHUYECKONW M THUIIEBON
0€30macHOCTH, pa3BUTHM MEIUIHMHBL [IpaBmima TmoMcka U aHaiM3a
XUMHUYECKON MH(POpMAIMKU U3 Pa3INYHbIX UCTOYHHKOB (HayyHas M y4eOHO-
Hay4Hasl JIUTepaTypa, CpecTBa MacCOBOM nHpopManuu, cetb UHTepHET)
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[IpakTrueckue 3aHATHUS
[Torck n aHanu3 KEMCOB O MPUMEHEHUH XMMHUYECKUX BEIIECTB U TEXHOJIOTHI
C y4eToM Oyaymiei mpopecCHoHaANbHON AeSITSILHOCTH M0 TeMaM: BayKHEHIIHe

CTpOMTENIbHbIE MaTepuasbl, KOHCTPYKIIMOHHbIE MaTepUajbl, KPacku, CTEKJIO, gi g;
KepaMHuKa, MaTepHuaibl g JJIEKTPOHUKH, HaHOMAaTepHalbl, TEKCTHJIbHBIC 2 OK 04
BOJIOKHA, MCTOYHHUKHM SHEPrUH, OPraHUYECKHe M MUHEpaJbHBIE YIO0OpeHMs, OK 07
JIEKapCTBEHHbIE BEIIECTBA, OBITOBAS] XUMHUSL.
3ammra: IlpencraBieHue pe3ylbTaToB peHICHUs KeHcoB B (opme MHUHH-
JIOKJIaJ1a ¢ Mpe3eHTaunen

IIpome:xxyTounasi arrecTanusi B GopMe HTOrOBOM OLIEHKH / 3a4eT ¢ OLeHKOM

Bcero: 72
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3. YCJIOBUS PEAJIM3ALIMU TPOI'PAMMBI JIUCHUIIIMHBI

3.1. MaTepuajbHO-TeXHHYECKOe ODecrevyeHne

OcBoeHue MporpaMMbl y4eOHON AMCHMILIMHBI «XHUMHS» IMPEAyCMaTpUBAET HaIU4YUE B
npodeccuoHanbHOM  00pa3oBaTeNIbHON  OpraHu3allid, pealu3yoleld  o00pa3oBaTeIbHYIO
nmporpamMmy cpeaHero oomero oOpaszoBanus B mpenenax ocBoeHusst OIIOIT CIIO na 0Gaze
OCHOBHOro 001ero o0pa3oBaHMs, y4eOHBIX KaOWHETOB MO (U3MKE, XUMHUHU, OHOJIOTHH, B
KOTOPBIX HMMEETCS BO3MOXKHOCTH OOECHeYnuTh CBOOONHBIM JocTynm B VIHTEpHET BO Bpems
y4eOHOTO0 3aHATHS U B TIEPHO] BHEYUCOHOM IEATETHHOCTH 00yJaIOIIHXCA.

[Tomemenuss KaOWMHETOB  XMMHU  yJOBICTBOPSIOT  TpeboBanusiM  CaHUTapHO-
snuaemMuonornueckux npasuia U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02),0cHaIieHbl TUIIOBBIM
o0opy/soBaHUEM, YKa3aHHBIM B HACTOSALIMX TPeOOBAHMSIX, B TOM YHCIE CIELHMATU3UPOBAHHOMN
yueOHOM MeOenbl0 U CpelCcTBaMU OOy4YeHUs, TOCTATOYHBIMU JJISl BBIMOJTHEHUS TpeOOBaHUM K
YPOBHIO TMOATOTOBKH oOyuaromuxcs .B kaOuHeTax ecTh MylnbTUMEAMiIIHOE 000pyAOBaHUE,
MOCPEACTBOM KOTOPOTO YYacTHUKH 00pa30oBaTeNbHOTO Ipoliecca MOTYT IPOCMAaTPHUBATh
BU3YaIbHYIO HH(OPMAIIHIO, CO37aBaTh MPE3CHTAIINH, BHICOMATCPUAIIBI U T.11.

B coctaB yuyeOHO-METOAMYECKOTO U  MaTepUAbHO-TEXHHUYECKOTO OO0CCTICUCHHS
IPOrPaMMbl YI€OHOM TUCITUTUIMHBI « XUMUS BXOJIAT:

e MHOrO()YHKIIMOHAIbHBII KOMILIEKC MPEToaaBaTes;

e HarsAHbIE MMOCOOMS (KOMIUIEKTHI Y4e€OHBIX TaONWIl, TJIAKaTOB, MOPTPETHI
BBIJIAIOIIMXCS] YUCHBIX B 00JIaCTH €CTECTBO3HAHUS U T.I1.);

¢ UHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIC CPEJICTBA;

® DKPAaHHO-3BYKOBBIC TTOCOOMS;

® KOMILIEKT JJIEKTPOCHAOKEHHUS KaOMHETOB;

® TEXHUYECKHE CPEICTBA OOYUCHHUS,

® JIEMOHCTpPAllUOHHOE O00OpydoBaHuE (0OOIIEr0o HA3HAYEHUS U TEMaTHYECKHE
HaOOPBbI);

e jabopatopHoe 000pynoBaHue (00IIEero Ha3HAUYCHUS] U TeMaTHYECKHE HAOOPHI, B
TOM YHCIE JUIsi TIOCTAHOBKH JICMOHCTPAIlMOHHOTO H YYCHHYECKOTO JSKCIICPUMEHTA,
pEeaKTuBhI);

® CTAaTUYCCKUE, TUHAMUYECKHE, JICMOHCTPAIMOHHBICE M pa3gaTOYHBIC MOJICIIH,
BKJTIOYAsl HATYPaAITbHBIC 0OBEKTHI;

e BCTHIOMOTaTelIbHOE 000pYAOBaHNUE;

® KOMIUIEKT TEXHHMYECKOW IJOKYMEHTAI[MM, B TOM YHCIE Macropra Ha CpelCTBa
00y4deHus, THCTPYKITUH 110 UX UCIOJIB30BAHUIO U TEXHUKE 0€30MaCHOCTH;

e OuONIMOTEUHBIH QOHT.

B 6ubmuoteunsiit GoHA BXOAAT yueOHUKH, ydeOHO-MeToaudeckne KOoMIueKTol (YMK),
o0OecreunBarOIie OCBOCHHE YUYEOHOW JUCHUIUIMHBI «XHUMHS», PEKOMEHIOBAaHHBIC WU
JOTYIIEHHBIE IS MCMOJb30BaHUS B TPO(ECCHOHATBHBIX 00pa30oBaTeNbHBIX OpPTaHHU3aIUsX,
peanu3yonmx 00pa3oBaTeIbHYI0 MPOTpaMMy CpEAHEro oO0IIero o0pa3oBaHMs B Mpenenax
ocsoernust OITOIT CITO na 6a3e 0oCHOBHOTO 0O0IIIEro 00pa3oBaHUsI.
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bubnmuoreunsiii  GoHA MOXKET OBITh JOTMOJHEH (U3UYCCKUMU DHITUKIONECANSIMH,

arjacaMu, CJIOBapiaMH, CIIpaBOYHUKAMU 110 XHWMHUHU, 6I/IOJIOI‘I/II/I, 06H_[€CTB03H21HI/IIO H&y‘-lHOfI u

HAy4YHO-IIOMYJISIPHOM JINTEPATypOll €CTECTBEHHO-HAYYHOI'O CoJlepkaHusd. B mpouecce ocBoeHus

IpOTrpaMMbl y4eOHOH JUCHUIUIMHBI «XUMHS» CTYAEHTBI TOJDKHBI UMETh BO3MOXXHOCTH JIOCTYIA

K DJJICKTPOHHBIM Y4YeOHBIM MaTepuallaM [0 E€CTECTBO3HAHHWIO, BKIOYAas XUMHIO, OHOJIOTHIO,

O6H_ICCTBO3HaHI/IC HUMCIOIINMCH B CBO6OI[HOM OOCTYIIC B CE€TU I/IHTepHeT (3J'I€KTpOHHI)IM KHHTI'aM,

MpaKkTUKyMaMm, TectaM, Matepuaiam EI'D u ap.).

3.2. UnopmannonHoe odecnevyenne 00y4eHus

Jia peanuzany mporpamMmbl  OMOIHMOTEUHBbINM (OHJI YKOMIUIEKTOBAaH I€YaTHBIMU U

QJICKTPOHHBIMHA 06pa3OBaTCJ'IBHI)IMI/I u I/IH(l)OpMaI_[I/IOHHBIMI/I pecypcamMu, PEKOMCHIOBAHHBIMHU

JJIA UCITOJIB30BAaHMS B O6pa3OBaTeJ'H:>HOM ponecce.

OcHOBHbIC HCTOYHUKH .

I'a6bpuensn, O. C. Xumus: 10-ii knacc: 6a30Bbiii ypoBeHs : yueOHuk / O. C. I'abpuemnsn, U.
I'. Octpoymos, C. A. CrankoB. — 5-e u3n., crep. — Mocksa : [Ipocsemenue, 2023. — 128
c. — ISBN 978-5-09-107222-8. — Tekcr: onexTpoHHbIH / JlaHb : 3JEKTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/335039.

I'a6bpuensn, O. C. Xumus: 11-if knacce: 6a30Bbiii ypoBens : yueOnuk / O. C. I'abpuensa, U.
I'. Octpoymos, C. A. CrankoB. — 5-e u3n., crep. — Mocksa : [Ipocsemenue, 2023. — 127
c. — ISBN 978-5-09-103623-7. — Tekcr: onexTpoHHbIH / JlaHb : 3JEKTPOHHO-
oubnmoreunas cucrema. — URL.: https://e.lanbook.com/book/335036.

I[OHOJ'[HI/ITCJILHI)IC HUCTOYHUKHU .

Kuszes, 1. A. Heopranuueckas xumust ans arpapueB. B 2 4. Yacte 1. Teopernueckue
OCHOBBI : y4eOHMK Juig cpefaHero mpodeccuoHansHoro obpazoBanus/ 1. A. Kusses,
C. H. Cmapepirun. — 5-e 3., nepepad. u non. — Mocksa : M3natensctBo FOpaiit, 2024. —
253 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-11760-8. — Tekcr
anexkTpoHHbld  //  OOpasoBatenpHast  1uiargopma  FOpait  [caiit]. —  URL:
https://urait.ru/bcode/537977.

Kusses, [I. A. Heoprannueckas xumus ans arpapuen. B 2 4. Yacte 2. XuMHsI 371€MEHTOB :
yuyeOHMK I cpenHero  mpodeccuoHanbHOro — oOpaszoBanusi/  [I. A. Kusses,
C. H. Cmapebirun. — 5-e uzj., nepepad. u non. — Mocksa : M3natensctBo FOpaiit, 2024. —
357 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-11743-1. — Texkcr :
anexkTpoHHeld  //  OOpasoBatenpHass  miarpopma  FOpait  [caiit]. —  URL:
https://urait.ru/bcode/537978.

I'muuka, H. JI. O6mas xumusd. 3a1auu U ynpaxxHeHHs : y4eOHO-TIpaKTHUECKOoe ocooue s
cpenHero  mpodeccuoHanpHOrOo  oOpaszoBanusi/ H.JIL. I'mmHka; mom  pemakiueit
B. A. IlonkoBa, A. B. babkoBa. — 14-e uzn. — Mocksa : U3narensctBo FOpaiit, 2024. —
236 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-09475-6. — Tekcr
anekTpoHHBd  //  OOpasoBatenpHass  miarpopma  FOpait  [caiit]. —  URL:
https://urait.ru/bcode/537141.

HNuTepHeT-pecypcebl:

. Wwww.pvg.mk.ru (omummuana «I[Tokopu BopoObeBbI TOPBI»).
. www.hemi.wallst.ru (O6pa3oBaTenbHbIi CAUT TS MIKOJILHHUKOB «XHMHUS»).
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O No gk ow

www.alhimikov.net (O6pa3oBaTenbHBINH CAWT /IS IIKOJILHUKOB).
WWW.chem.msu.su (DnekTpoHHast OHOJIMOTEKA [0 XUMHH).

WWWw.enauki.ru (iHTepHeT-u31aHue sl yuuTened «ECTeCTBeHHbIC HAYKH ).
www.1september.ru (meToauueckas rasera «IlepBoe ceHTIOPS»).

WwWw.hvsh.ru (xypran «Xumus B mkose»). WWW.hij.ru (kypHan « XUMUs 1 )KU3ZHBY).
www.chemistry-chemists.com (21eKTpOHHBIIH KypHAT « XUMUKHA U XUMHESI»).
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUSA JUCHUIIJIMHBI

KoHTponb M ouneHka pe3ynbTaToB OOY4YEHHMsS OCYLIECTBIISETCS IPENO/aBaTEIEM B
npoliecce MPOBEACHUS MPAKTUYECKUX 3aHATHHA U J1a00paTOPHBIX pabOT, TECTUPOBAHMS, a TAKXKe
BBIMOJIHEHUSI  OOYYAIOIUMKCS ~ HMHIMBUAYAJIbHBIX  33JaHUN, TPOEKTOB, HCCIICAOBAHHIA.
PesynbraTel 00ydeHUs ONpEAENSAIOT, YTO OOydarouluecs JHOJDKHBI 3HaTh, MOHUMATh H

ACMOHCTPHUPOBATH IO 3aBCPIICHNUUN U3YUCHUA JUCHUIJIMHBL.

s hopMupoBaHHsI, KOHTPOJIS U OIEHKU PE3y/IbTaTOB OCBOCHUS YYCOHOU TUCIUTLIMHBI
UCIIOJNIE3YETCSI CUCTEMA OLIEHOYHBIX MEPOMPHUSATUH, IPEICTABIISIONIAsT COO0H KOMIUIEKC YIeOHBIX
MEPOMPHSITHIA, COTIIACOBAHHBIX C pe3yibTaraMud OOydeHUs U CHOPMYIHUPOBAHHBIX C YYETOM
OI'OC COO (npeamernsie pe3ynbrathl o gucuuruae) u GI'OC CIIO.

Tunsl
Cemectp OK Mopnyab/pa3aen/Tema PesynbraT 00yuenuns OLEHOYHBIX
MeponpUsATHI
1 OcHoOBHOE co/lep:KaHue
1 Paznen 1. OcHoBbl ®opmynupoBaTh 6a30BBIE
CTPOEHHUSI BEILIECTBA MOHSTHSI U 3aKOHBI XUMUU
CtpoeHue aTOMOB CocraBnare xumuueckue | KontponbHast
XUMHYECKHUX COOTBETCTBUU co | pabora
OK 01 JJIEMEHTOB CTEIICHbIO okuciieHus | TectupoBaHue
U NIPUPOJIA XUMUYECKON | XUMUYECKUX DIJIEMEHTOB,
CBSI3U UCXOJ U3 BAJICHTHOCTU U
ANIETKPOOTPHUIATETLHOCTH
[Iepnonnueckuit 3akoH | XapakTepu30BaTh KoHntponbHas
U XapaKTepHu30BaTh XUMHUYECKHE 3JIEMEHTHI B | paboTa
OK 01 tabmauny J1.1. cooTrBeTcTBUM ¢ uXx | TectupoBaHue
OK 02 Menpeneesa MI0JIO’KEHUEM ) B
NEPUOANYECKON CHCTEME
XUMHUYECKHUX DJIEMEHTOB
J.N. Menneneena
Paznen 2. Xumnueckue | XapakTepu3oBaTh  THUIIBI
1 peakuuu XUMHUYECKHUX PEaKIHi
Tumnsl xumuueckux | CocTaBisTh peakuuu | KonTponbHas
peakmuit COCTMHCHMS, pabora
pa3oxKeHus, oOMmeHa, | TectupoBanue
OK 01
OK 04 3aMeleHus,
OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIbHbBIE
peakuuu
OK 01 DNEeKTPOIUTHYECKAS CocraBiate  ypaBHeHMs | KoHTposbHas
OK 04 JUCCOLMaus U | XMMHYECKHX peakiuu | pabora
HWOHHBIN 00OMeH WOHHOTO obmeHa ¢ | TectupoBanue
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y4acTHEM
HEOPraHUYECKUX
BEILECTB

Paznen 3. Crpoenue u
CBOMCTBA

UccnenoBath cTpoeHue u
CBOMCTBA

HEOPraHUYECKUX HEOPraHUYECKUX
BELICCTB BELICCTB
Knaccudukanus, Knaccugunuponartsb KonTponbHas
HOMEHKJIaTypa U | HEOpraHUYEeCKHe pabota
OK 01 CTpOEHHUE BELIECTBA B | TectupoBanue
HEOpPraHUYECKUX COOTBETCTBUM  C  HX
BELICCTB CTPOEHUEM
DU3NKO-XUMUYECKUE YcranaBinBarhb KonTponbHas
CBOICTBa 3aBHCHUMOCTh ¢usuko- | pabora
HEOPraHUYECKUX XUMHYECKUX cporictB | TectupoBanue
OK 01 BELIECTB HEOPraHUYECKUX
OK 04 BEUIECTB OT CTPOEHUs
aTOMOB U MOJIEKYJ, a
TaKke TUIA
KPUCTAJTINYECKON
pELIEeTKH
OK 01 Wnentudukanus Hccnenosarsb KonTponbHas
OK 02 HEOpPraHUYECKUX KayeCTBEHHBIE  peakuuu | pabora
BELIECTB HEOPraHUYECKUX TectupoBanue
OK 04
BEIIECTB
Paznen 4. Crpoenune u | UccnenoBaTh cTpoeHue u
CBOICTBa CBOMICTBAa OpPraHMYECKHUX
OpPraHUYECKUX BEILECTB | BELIECTB
Knaccudukanus, Knaccugunuponats KonTponbHas
OK 01 CTpOEHHE U | OpraHMyYecKue BellecTBa | paboTa
HOMEHKJIaTypa B COOTBETCTBUU C uX | TecTupoBaHue
OpPraHMYECKUX BEIIECTB | CTPOEHUEM
CaoiicTBa VYcranaBiuBaTh KoHntponbHas
OK 01 OpraHUYEeCKUX 3aBUCUMOCTH ¢usuko- | pabora
OK 02 COCIMHEHU N XUMUYECKUX ceorictB | TectupoBanue
OK 04 OpraHUYECKUX  BEIIECTB
OT CTPOEHUS MOJIEKYJI
Unentuduxarms Hccnenosats KonTponbnas
OK 01 OpPraHUYECKUX KauecTBEHHbIE peakuuu | paboTa
OK 02 BELIECTB, MX 3HAUYEHHE | OPraHMYECKHUX TectupoBanue
OK 04 U  IpPUMEHEHHE B | COEIMHEHUN OTIEJIBHBIX
OBITOBOI U | KJIACCOB
IIPOU3BOJICTBEHHOU
JESTENIbHOCTH
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YCJIO0BCKa

Pazgen 5. Kunernueckue u tepmoamHamuueckue | KoHTposibHas
3aKOHOMEPHOCTH NPOTEKAHUS XUMUYECKUX peakluid | paboTta
TectupoBanue
CKopocTh XMMHYECKHX | XapaKTepu30BaTh KoHntposbHas
peakuuu BIMSIHUE KOHIIGHTpauuu | paboTa
XHUMHUYECKOE pearupyromux BemecTs u | TectupoBanue
paBHOBECHE TEMIIEPATYPBI Ha
CKOPOCTb ~ XUMHYECKHX
OK 01 peakui
OK 02 XapakTepu3oBarhb
BIIUSTHUE WU3MEHEHUs
KOHIICHTPAllUA BEILECTB,
peakuuu Cpelbl U
TEMIEPATYPbI Ha
CMEIIEHHE XUMHYECKOIO
paBHOBECHS
Paznien 6. PacTBOpbI
OK 01 IlonsaTtue o pactBopax | Paznuuath uctuHHble | KoHTpOnbHas
OK 02 pacTBOpHI pabota
TectupoBanue
OK 01 HccnenoBanue cpoiict | MccinenoBars ¢uzuxo- | KonrponbHas
OK 04 pacTBOpOB XUMHYECKHE  CBOMCTBa | pabora
VCTHUHHBIX PaCTBOPOB TectupoBanue

[TpodeccroHanbHO-OpUEHTHPOBAHHOE COJEpKaHUE (CoepKaHNe PUKIIATHOTO

MOTYJIs)

Paznen 7. Xumums B | OuenuBarp mnocienctsus | KonrponpHas

ObITY U | OBITOBOM u | pabota

IIPOU3BOICTBEHHOU IIPOU3BOJICTBEHHOU TectupoBanue

JEATEIIBHOCTH JIESITEIIBHOCTH YEJIOBEKA C

4eJI0BEKa MO3ULUN 3KOJOTUYECKON

Oe3onacHocTH

Xumus B ObiTy U | OuenuBarh mnocienctsus | KonrponpHas
OK 01 MIPOU3BOJICTBEHHOM OBITOBOM u | pabota
OK 02 NEeATEIIbHOCTH IIPOU3BOJCTBEHHOMN TectupoBanue
OK 04 YeJoBeKa JIEeATEIILHOCTH YEJIOBEKA C
OK 07 MO3UIUI 3KOJOTUYECKOU

0€30IaCHOCTH
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5. BOITPOCHI JIJIS1 TIPOMEXXYTOUYHOM ATTECTAIIMH IO JACIHUILIMHE

@opMON IPOMEKYTOYHOM AaTTECTALMM 110 JUCLMIUIMHE SBJISIETCS MTOrOBas OLICHKA U
nuddepeHIMpOBaHHbBIN 3a4eT.

Bomnpochsr:
| cemecTp O0mast XumMus:

Jlatb onpenenenue aTomy.

Jlatp onpeneneHue MOJIEKYJIE.

ITpocToe BeniecTBo. Kakoe CTpoeHHE UMEIOT ITPOCThIE BELIECTBA (IPUMEPHI).
OMnupudeckas u CTpykrypHast popmyisl. [lpuBectu mpumMepsl.

N3omeps! u romotoru. [Ipusectu npumepsl.

Jatb onpeneneHne KOBaJCHTHOM CBsA3H. [IpuBecTr mpumepsl.

Jlatb onpeneneHre HOHHOM CBs3U. [IpuBecTu npumepsl.

[atb onpenenenue BoRopogHOU cBaA3u. [IpuBecTu npumepsl.

Jatb onpenenenue Metajm4eckon cesasu. [Ipusectu npumepsl.

©oN R wDdE

[EEN
o

. date onpenenenve 6 u m cBs3u. [IpuBeauTe npuMepsl.

[EEY
[EEY

. Urto Takoe BaneHTHOCTb? [IprMephl 371EMEHTOB C IOCTOSIHHON BaJIEHTHOCTHIO.

[EEN
N

. Crpoenue Tabauipl Menaeneesa.

[EEN
w

. CtpoeHnue sapa.

. CTpoeHue 2JIeKTPOHHON 000JI0YKH aToMa.

. Oxcuppl. Knaccudukanus 1 HOMEHKIIATypa OKCHIOB.

. I'uppokcunel. Knaccudukaius u HOMEHKIATypa TUAPOKCUIOB.
. Comu. Knaccudukaius 1 HOMEHKIATypa COJIeH.

e N T S O
0 N O

. Kucnotel. Kinmaccudukanusi 1 HOMEHKIaTypa KUCoT.

[EEN
(o]

. Kiaccudukanust XauMU4ecKuX peakiifid.

N
o

. ObpaTumble U HEOOPATUMbIE XUMUYECKUE PEAKLIUU.

N
[

. CKOpOoCTh XMMHUYECKOH peakLuu.

N
N

. Xumuueckoe paBHoBecue. [Ipunnun Jle [Hlatense.
Heopranuveckass xumus:

["anmoreHsl: criocoObl MOMyYEHUs, XUMUYECKUE CBOMCTBA, IPUMEHEHHE.

Kucnopon: cnoco6b! momy4deHus, XAMUYECKIE CBONCTBA, IPUMEHEHHE.

Bomopon u ero coennHeHus: CrocoObl MOMyYeHUs, XUMUYECKHE CBONCTBA, MPUMEHEHHE.
Cepa u ee COeIMHEHHS: CTIOCOOBI MOTyYEHHUs, XUMUYECKHNE CBOMCTBA, TPUMEHEHNE.
YTIIepo ¥ ero COeTMHEHUS: CITOCOOBI TTOJTydeHUs, XUMUIECKUE CBOMCTBA, IIPUMEHEHUE.
A3OT M €ro COeIMHEHUS: CIIOCOOBI OyYeHUs, XUMUYECKHE CBONCTBA, MPUMEHEHHE.
[lenouyHble METAIIBI: CIOCOOBI OTyYEHUS, XUMUYECKHE CBOWCTBA, MPUMEHEHHE.

O N gk owdE

[lenouHo3emMenbHbBIE  METAJUIBI:  CHOCOOBI  MOJYYEHHs, XUMHYECKHE CBOWCTBA,

pUMEHEHHE.

9. AMIOMMHHH M €ro COEAMHEHHUsS: CHocoObl TOJIYYEeHHUs, XHUMHYECKHE CBOWCTBa,
pUMEHEHHE.

10. XKene30 u ero coeMUHEHUs: CIIOCOOBI TOMYYCHHUSI, XHMHUYECKHE CBOMCTBA, IPUMEHEHHE.
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Il cemecTp Oprannyeckasi XuMmsi:

1. Ankanbl: CHOCOOBI TIOJNYYEHHUs, HOMEHKJIATYpA,
MIPUMEHEHUE.

2. AJNKEHBI: CHocOOBl TMOJYYCHHS, HOMEHKIATYpa,
MIPUMEHEHUE.

3. AJIKMHBI: CIOCOOBI MOJIy4E€HHS, HOMEHKJIATypa,

IMPUMCHCHHC.

n30Mepus,

n30Mepusl,

U3o0McEpus,

XUMHYECKHE CBOMCTBA,

XUMHYECKHE CBOMCTBA,

XHUMHUYCCKUEC CBOﬁCTBa,

4, OI[HO&TOMHBIG CIIMPTHI: CII0COOBI IMOJIY4€HHsA, HOMCHKJIATypa, U30MEPHUA, XUMHYCCKUEC

CBOﬁCTBa, IMPUMCHCHHC.

5. Anpoeruapl U KETOHBI:

CBOMCTBA, IPUMEHEHUE.

6. KapOoHOBBIE KHCIIOTHI:

CBOMCTBA, IPUMEHEHUE.

7. CioxHble

a¢upsI:

IPUMEHEHUE.
8. Kupsl, mpuMeHeHue.

9. VYrueBousl.

Knaccudukanus yrieBoaos.

CIIOCOOBI

NoJIy4CHU,

XUMHNYCCKUC CBOfICTBa, IMPUMCHCHHUC.

10. AMHHOKHUCIIOTBI: CIIOCOOBI TTOTyYeHUSs, HA3BaHUs, XHMHUYECKHE CBOMCTBA.

11. benku. VX poJib B %KHU3HU 5KUBOTO.

5.1. Onucanue MKAJ OLEHUBAHUSA

HOMCHKIJIATYypa,

CnocoOsnl

CIOCOOBI TOJIy4eHUs,, HOMEHKJIAaTypa, U30MEpHsl, XUMHUYECKHE
CIOCOOBI TOYYEHUS, HOMEHKJIATypa, U30MEpHs, XMMUYECKHUE

XUMHNYCCKHUC CBOﬁCTBa,

IMNoJIyd4eHHus MOHOCAXapuaosB,

Nupukatopsl | HeyI0BJETBOPH | YIOBJIETBOPHUTE/b
XOpo1Io OTJIMYHO
KOMIEeTEeHI[UH TeJIbHO HO
YpoBeHb 3HaHUM
YpoBeHb
. B o0BeME, .
YpoBeHb 3HaHUUI 3HAHUU B
MuHuManbHO COOTBETCTBYIOIIE
HHKE . o0BeEME,
JIOTTYCTHUMBIN M porpamme
IMonnoTa MUHUMATBHBIX . COOTBETCTBYIO
. . YpPOBEHb  3HAHUU. | MOATOTOBKH.
3HAHMH TpeOOBaHUA. emM
Honymeno wmHoro | JomyuieHo
Nmenu MECTO nmporpamMme
HErpyObIX OMIMOKU. | HECKOJIBKO
rpyObIe OITHOKH. MOATOTOBKH,
HErpyObIX
6e3 oImnOOoK.
OLIMOOK
IIponemonctpupo | Ilponemoncrpu
IIponemMoHCTpUPOB P PHP P P
[lpu  pemrenun BaHBI BCE | POBaHBI BCE
aHbI OCHOBHBIE
CTaH/IaPTHBIX OCHOBHBIC OCHOBHBIE
yMeHusi.  Pemenst
3a1a4u HE yMeHHs. PenieHsl | yMeHus,
TUTIOBBIE 3a/lauul C
Hannyue IIPOJEMOHCTPUPO BCE OCHOBHBIE | PEILIEHbI BCE
. HErpyObIMH
yMeHu i BaHbl OCHOBHBIE 3a1auun C | OCHOBHBIE
OIrOKaMHu.
YMEHHS. HErpyObIMH 3aa4u c
BeimosmHensl  Bce
Nmenu MECTO OIMOKaMHu. OTJICTbHBIMU
3aJaHusi, HO HE B
rpyOBIE€ OIITHOKH. BrinosiHeHBI  BCE | HECYIIECTBEHH
MIOJIHOM 00beMe.
3a/1aHusl, B | BIM
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IIOJIHOM OOBEME,
HO HEKOTOphIE C

HE0YETaMH,
BBIIIOJIHEHBI BCE

HEJ0YCTAMH. 3a/laHus B
MOJTHOM
o0Beme.
CdopmupoBanHO
CTh KOMIIETEHIIUU
CdopmupoBanHOCT
B nenom | ChopmupoBaHH
b KOMIICTCHITHH
COOTBETCTBYET OCTh
COOTBETCTBYET
Komnerennust B TpeOOBaHUSM, HO | KOMIICTCHIIHH
. MUHUMATbHBIM
MOJTHOM Mepe He €CTh  HEJOYETHI. | TOJTHOCTHIO
TpeOOBaHUSM.
chopmupoBaHa. Nmeromuxcst COOTBETCTBYET
HNwmerommuxcs . .
Hmeronuxcs . . | 3HaHUH, yMEHHH, | TpeOOBaHUSM.
. . | 3HaHWUH,  yMEHHIA,
3HAHUW, YMEHUH, HABBIKOB u | Nmeromuxcs
HABBIKOB B IIEJIOM .
XapakTepucTH | HaBHIKOB MOTHBAIIHH B | 3HAHHI,
JIOCTaTOYHO TUIST .
Ka chopMu- | HEAOCTATOYHO 1eJI0M YMEHHUI,
perieHus
POBAHHOCTH ISt pelieHus JIOCTaTOYHO ISl | HABBIKOB u
MIPAKTUICCKIX
KOMMNETEHI[UN | IPAKTHYECKUX perieHus MOTHBAIlHH B
(mpoeccroHaIbHBI .
(mpodeccroHab MPAKTUICCKIX MOJTHOM ~ Mepe
X) 3ajad4, HO
HBIX ) 3amad. 5 (mpodeccHoHaNb | TOCTATOYHO IS
TpeOyercs
TpeGyercs peby HBIX) 3ajlay, HO | peuIeHUs
JOTIOTHUTEIbHAS
MOBTOPHOE TpeOyercs CIIOKHBIX
MPaKTHKA 1o
oOyueHue JOTIOTHUTENbHAS | MPAKTHYECKHUX
OOJBIIUHCTBY
MpaKkTHUKa o | (mpodeccronan
MPAKTUIECKHUX
HEKOTOPBIM BHBIX) 3a/1a4.
3ajad.
npoQeCCHOHANIbH
BIM 3aJ1a4aM.
YpoBeHb
chopmu- . . .
bop Huzkuii Hwuxe cpennero Cpennuit Bricokuii
POBAHHOCTH
KOMIeTeHIUI
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