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1. OBIIASI XAPAKTEPUCTHUKA PABOYEHl NPOrPAMMBLI  YYEBHOI
JUCIATLITAHBI

1.1. O6nacTe npuMeHeHns padoyeii NporpaMmbl

OO6meoOpa3oBaTenbHas  JUCHUIUIMHA  «XUMHS»  ABIsSETCS  00sA3aTENbHOM  YacThIO
00m1eo0pa3oBaTenpHOrO IUKIa o0pa3oBarenbHOU mporpammbl B cooTBeTcTBUU ¢ ®I'OC CIIO 1o
crenranbHOCTH 09.02.07 «H(bDOpMAIIMOHHBIE CHCTEMBI M TIPOTPAMMHUPOBAHKE)

1.2. Heab u miIaHupyemble pe3yabTaThl 0CBOEHUS TUCHUILINHBI

Coneprxanue mporpamMMbl 0011e00pa3oBaTeIbHON NUCIUILIMHBI « XUMHs» HAINpaBlIeHO Ha
JOCTHIKEHHE cIeayromeil umean: (GopMHUpOBaHUE Y CTYICHTOB IMPEICTaBICHUS O XHUMHUYECKOM
COCTaBJISIOLIEH €CTECTBEHHOHAYYHON KapTUHBI MUPa KaK OCHOBBI IIPUHATHUS PEIIEHUN B )KU3HEHHBIX
Y IIPOU3BOJACTBEHHBIX CUTyalUsIX, OTBETCTBEHHOT'O IIOBEACHUS B IPUPOJHON cpere.

3agaum JUCHMIIJIMHBI:

° Cq)OpMHpOBaTI) IIOHUMAaHUEC 3aKOHOM€pHOCT€I>'I IMPOTCKAHUA XUMHUYCCKUX IIPOLECCCOB U
SBJICHUI B OKpYJXKalolleW cpele, LEJIOCTHOH HaydYHOW KapTUHBI MHUpA, B3aMMOCBS3H U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

* Ppa3BUTb YMEHHS COCTAaBIATH (POPMYJIBI HEOPraHUYECKHMX W OPraHMYECKHUX BEIICCTB,
YpaBHEHUS XUMHUUYECKHX DPEAKIUM, OOBACHATH UX CMBICI, UHTEPIPETUPOBATh PE3YIbTAThI
XMMHUYECKUX IKCIIEPUMEHTOB;

° Cq)OpMHpOBaTB HaBbIKM IIPOBCACHUA HpOCTefIHII/IX XUMHYCCKUX OKCICPUMCHTAJIBHBIX
UCCIEOBAaHUN C COOJIIOGHUEM MpaBWI Oe30MacHOro OOpamieHus C BEUIECTBAMU U
1a00paTOPHBIM 000PYI0BAaHUEM,

* Ppa3BUTb yMEHHs HCIIOIb30BaTh WH(POPMAIMIO XHMHYECKOTO XapakTepa M3 pa3u4HBIX
HNCTOYHHKOB,

* cdopMHUpOBaTh YMEHUs MPOTHO3UPOBATH MOCIEACTBUS CBOCH IESTEIBHOCTH U XMMUYECKUX
MPUPOJIHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX MPOLIECCOB,;

* chopMHUpPOBATh MOHUMAHNE 3HAYUMOCTH JOCTHKEHUNH XUMHUUECKOW HAYKU U TEXHOJIOTUH JUIs
Pa3BUTHS COIMATIBHON M IPOU3BOJICTBEHHOM cep.

B pamkax mporpammbl y4eOHOW TUCHUIUIMHBI OOY4YalOIIMMHUCS OCBAaWBAIOTCS yYMEHHUS W
3HaHUS, HOPMUPYIOTCS 00IIKE KOMIETCHIINN

OK 01. Bri6upats criocoObl penieHus 3agaud npodeccuoHaIbHOW JeATeIbHOCTH MPUMEHUTEIBHO
K pa3JIM4YHbIM KOHTEKCTaM.

OK 02. Mcnonb30BaTh COBPEMEHHBIE CPEACTBA MOMCKA, aHAIN3a U MHTEepIIpeTaluy HHpopMaIuu,
Y MH(QOPMAIIMOHHBIE TEXHOJIOTUH JIJISl BHIOJIHEHU 3a7a4 NPO(PecCuOHaTbHON AEATEIbHOCTH .
OK 04. D¢pdexTrBHO B3aUMOIEHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaH/IE .

OK 07. ConeiicTBOBaTh COXpPaHEHUIO OKPYXAIOIIEH cpelpl, pecypcocOepexeHno, MPUMEHITh
3HaHUS 00 W3MEHEHUW KIUMaTa, MPUHIUIB OepexIMBOro MPOU3BOACTBA, 3(P(HEKTUBHO
JIENICTBOBATh B YPE3BbIUYANMHBIX CUTYaIIUAX.

1.2.1. Inanupyembie pe3ybTaThl OCBOCHHMS 00lIe00pPa30BaTe/IbHOW IHCHUILUIMHBI B
coorBercTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco0oe 3HaueHne AUCLHUIIMHA UMeeT Ipu GopmupoBanuu U pazButuu OK:



Koa n
HAaHMeEHOBaHHeE
(opmupyembIx
KOMIIeTeH Ui

I[Inanupyembie pe3y/bTaThl 0CBOEHHS TUCHUILIUHBI

Oo0mmue

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

OK 01. Beibupats
CHOCOOBI pelIeHus
3amaq
npodecCHOHATbHON
JeSTEIbHOCTH
MPUMEHUTEIHHO K
pa3IUYHBIM
KOHTEKCTaM

B vacTu Tpy10BOro BOCluTaHum:

- TOTOBHOCTH K TPYAY, OCO3HaHHE [IEHHOCTU
MacTepCTBa, TPYA0II00uE;

- TOTOBHOCTh K AaKTUBHOW JI€ATEIBbHOCTH

TEXHOJIOTHISCKOM u COITMAITbHOM
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh
WHULIMUPOBATh, TUTAHUPOBATH i
CaMOCTOSTEIIHLHO BBIIOJIHATH TaKyo
JIeSITeILHOCTD;

- HHTepec K pa3iuuHbiM  chepam

npo¢ecCHOHATIBLHOM 1eATeNbHOCTH,
OBnazieHne yHHMBEpPCAJIbHBIMU yUEOHBIMU
MO3HABATEIbHBIMH JCHCTBUSIMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- caMOCTOSITeNbHO  (OpPMYyJIHpOBaTh U
aKTyaJu3UpOBaTh npo0Oiemy,
paccMaTpuBaTh €€ BCECTOPOHHEE;

- YCTaHaBJIMBaTh CYIECTBEHHbIH MpPHU3HAK
WIN OCHOBaHUE ULt

KIaccupuKaluu U 0000IICHNUS;

CpaBHCHUH,

- OMNpeAeNsATh LETH NEeSATeNIbHOCTH, 3aJad
napameTphbl U KaTeTOPUH U3 JOCTHIKEHUS,

- BBISIBIISTH 3aKOHOMEPHOCTH u
MIPOTUBOPEYHS B paccMaTpuBaeMBbIX

SBJICHHUAX

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

OCHOBOIIOJIATAIOIINE TOHATUSA (XUMHUYECKHH DJIEMEHT, aToM, JJIEKTpOHHAas
obosiouka aroma, S-, p-, O-3JIEKTpPOHHBIE OpPOUTAIM ATOMOB, MOH, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTETICHb OKUCIICHUS, XUMUUECKast

CBsS3b MOJIb MOJIAPHAs Macca, MOJISIPHBIH 00BEeM, YIJIEPOJTHBIA CKEJeT,
(GyHKIMOHATbHAS TPYIINA, PaAUKall, U30MEpHs, U30MEPbI, TOMOJIOTHYECKUN PS/I,
TOMOJIOTH, YTIIEBOJAOPOIbI, KUCIOPOA- U a30TCOACPIKAIIUE COSTUHEHMUS,
OMOJIOTUYECKH aKTUBHBIE BelIeCTBa (YIIEBOABI, KUPHI, OCIIKHN), MOHOMED,
MOJIUMED, CTPYKTypHOE

KpuCTaJuiIn4eckas peuIcTKa,

3BCHO, BBICOKOMOJICKYJIAPHBIC
XHUMHUYCCKUX peaKI_II/Iﬁ (OKI/ICJ'II/ITGJ'ILHO'
BOCCTAHOBHUTCIIBHBIC, 3K30-U OSHAOTCPMUYUCCKHUEC, PCAKIHUU HOHHOI'O O6MCH8.),

pacTBop,

COEIMHEHMS,
THIIBI
3JEKTPOJIUTBI, HEANEKTPOJUTHI, SJIEKTPOJMTHYECKAs JUCCOLMAIMs,
OKUCITUTENb, BOCCTAHOBUTEINb, CKOPOCTh XHMHYECKOW pEaKIMH, XUMHUYECKOE
paBHOBECHE) TEOPUH U 3aKOHBI (TEOPUS XUMHUUECKOIO CTPOEHHSI OPraHuYeCKUX
BemiecTB A.M. ByTiepoBa, Teopust JJIIEKTPOJIUTHYECKON TUCCOLIMAIUH,
nepuonuueckuii  3akon J[.MI. MenzaeneeBa, 3aKOH COXpaHEHUS MaccChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XUMHHU, (PaKTOJIOTHUECKUE CBEACHHS O
CBOICTBaxX, COCTaBe, MOJYYEHUH M OE30MacCHOM HCIOIH30BAHUHM BAKHEHIIINX
HEOPraHMYECKUX U OPTaHMYECKHUX BEIIECTB B OBITY U MPAaKTUUECKOM AeSITENFHOCTH
YeJIOBEKa,

- YMCTI) BBISIBJISATH xapaKTepHLIe HpI/ISHaKI/I 1 B3aNUMOCBA3b I/13y‘—IeHHBIX HOHSITI/Ifl,
HpI/IMeHSITI) COOTBGTCTBYI-OIIII/Ie IIOHSATUS HpI/I OITMCaHun CTpOGHI/ISI nu CBOﬁCTB
HCOpFaHI/I'-IeCKI/IX 158 OpFaHI/IquKI/IX BCIIIECCTB U UX npeBpameHm‘/'I; BBIABJIIATH
B3aUMOCBSI3b XUMHUYECKUX 3HAHUN C TIOHATUSMHU U TIPEACTABICHUAMH APYTHUX

CCTCCTBCHHOHAYYHLIX NPCAMCTOB;
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-BHOCUTb KOPPCKTHBBI B ACATCIIbHOCTD,

OLICHUBAThb COOTBCTCTBUC PE3YyJIbTaTOB

LesiM, OIICHUBATh PHUCKH TMOCIEACTBUHN
JIeITEIILHOCTH;

- pa3BHBaTh KPEaTMBHOE MBIIIUICHUE IIPHU
pelIeHUH KU3HEHHBIX MPo0OIeM

0) 60a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- BJIAJI€Th HaBbIKAMHU y4eOHo-
HCCIIEN0BATENBCKON u IIPOEKTHOM
ACATCIIbHOCTH, HaBbIKaMH paspCiCcHuA
pooem;

- BBISIBJISITh IPUYMHHO-CIICJICTBEHHbIE CBSI3U
U aKTyallu3upoBaTh 3ajiayy, BbIABUIaTh
TUIOTE3y €€ HaXO/UTh
apryMeHTbl JJIsl JI0Ka3aTelIbCTBA CBOMX
YTBEP)KJICHUH, 3aJaBaTh IapaMeTpbl MU

peleHus,

KPUTEPUHN PELLICHUS;
- aHaJU3UpOBATh IIOJyYEHHBIE B XOJe€
pelieHns 3a7aun pe3yibTaTbl, KPUTHUECKU

OIICHUBATh ux JIOCTOBEPHOCTH,
MMPOTHO3UPOBATh HM3MEHEHHE B HOBBIX
YCIIOBHUSIX;

- yMeTb  MEPEHOCHTh  3HAaHUS B

MO3HABATENBHYIO U IPAKTHUECKYIO 00JIacTH
KU3HEAEATEILHOCTH;

- YMETb UHTETPUPOBATH 3HAHUSA U3 PA3HBIX
MPEAMETHBIX 00J1acTel;

- BBIIBHTaTh HOBBIC WJICH, Ipejiararh
OPUTHHAIILHBIC TTOJIXO/TBI U PEIICHHUS;

- YMETh UCIOJIb30BaTh HAMMEHOBAHUS XUMUYECKUX COCIMHEHUI
MEKIYHApOAHOTO COK03a TEOPETUYECKON U MPUKIIAJHON XUMHUH U TPUBUAIIbHBIC
Ha3BaHUs BAXHEUIIMX BEHIECTB (ITWJICH, AalETUJIEH, TJIUIEPHUH,
aMMHUak, raiieHasi U3BeCTh, HeralleHas U3BeCTb, MUThEBAs COJA U IPYTUX),
COCTaBIATH (OPMYJIbI HEOPTAaHUYECKUX U OPTaHUYECKUX BEILIECTB, YPABHEHUS
XUMHUYECKUX PEaKIHi, OOBSICHITH UX CMBICT; IOATBEPKAATh XapaKTepHbIe
XMMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHU 3KCIIEPUMEHTAMU U
3alUCAMU YPABHEHUN XUMUYECKUX PEAKIIUIA;

- YMETh yCTaHABJIMBATh MPUHAJICKHOCTh U3YUYEHHBIX HEOPraHUYECKUX U
OPraHUYECKHUX BELIECTB K ONPEACICHHBIM KJIAcCaM U TpyIaM COEAUHEHHI,
XapaKTEPU30BaTh UX COCTaB U BaXKHEHIIINE CBOMCTBA; ONPEIEIATh BUIbI
XUMHUYECKUX CBsi3el (KOBaJIGHTHAs, HOHHAS, METAJUTMUECKas, BOJAOPOIHAS),
THUIIBI KPUCTAITHYECKUX PEIIETOK BEIIECTB; KIACCU(PUIIMPOBATH XUMUUECKHE
‘peakuuy;

- chopMHpOBATh MPEACTABIECHUS: O XUMHUYECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KAPTUHBI MUPA, POJIM XMMUU B TO3HAHUU SABJICHUM
MIPUPOJIBI, B JOPMUPOBAHUHN MBIIUICHUS U KYJIbTYPhI JIMUHOCTH, €€
(GYHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOAUMOM JIJIsl PEIICHUSI PAKTHIECKUX
3a/1a4y ¥ YKOJIOTHYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MPUPOAHON Cpenie;

- YMETh MPOBOJUTH PACYETHI IO XUMHUECKUM (HOpPMYJIaM U ypaBHEHUSM
XUMHYECKUX PEAKIUN C UCTIOIh30BaHNEM (PH3UUYECKHIX BEIHYHH,
XapaKTEepPU3YIOMINX BEIIECTBA C KOJIMYECTBEHHONW CTOPOHBI: MacChl, 00beMa
(HOpMalbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; UCTIOIb30BATh
CHCTEMHBIE XUMUYECKUE 3HAHUS U PUHATUS PEIICHU B KOHKPETHBIX
KU3HEHHBIX CUTYallUsIX, CBI3aHHBIX C BEIIECTBAMU U UX TPUMEHEHUEM

denon,
dopmanbaeru, yKCyCHas KHUCIIOTa, TJMIMH, YTapHbI ra3, YIIeKHCIbId Tas,




-CIIOCOOHOCTh  UX  HCIIOJIb30BAHUS B
II03HABATEJILHONW U COLMAIbHOM IPAKTUKE

OK.02. Mcnonws3oBaTh
COBpPEMEHHBIC
CpeICTBa MOUCKA,
aHanusa u
WHTEPIPETAINH,
uHpoOpMaLUU U
nH(pOpMaIIUOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33,144
npodecCHOHATbHON
JeSITeIbHOCTH

B 00actu eHHOCTH HAYYHOTO MTO3HAHUS:

- chOpMUPOBAHHOCTH  MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH U OOILECTBEHHOM
MPaKTUKU, OCHOBAHHOIO — Ha Juasore
KyJbTYp, CIOCOOCTBYIOLIEIO OCO3HAHUIO
CBOETO MECTA B IIOIUKYJIIETYPHOM MHUPE;

- COBEpIICHCTBOBAaHUE  S3BIKOBOM  H
YUTATENbCKOM KYJIBTYpPbl KaK CpEICTBa
B33,HMOZI€fICTBH$[ MCKOY JIOAbMHU u
MIO3HAHMS MUDA;

- OCO3HaHUE LIEHHOCTHU Hay4HOU
JEATENIBHOCTH, TOTOBHOCTh OCYLIECTBIISATH
IIPOEKTHYIO " HCCJIEI0BATENIBCKYIO
ACATCIIBHOCTD HHAUBUAYAJIBbHO U B I'PYIIIIC,
OBnaneHue yHUBEPCAIbHBIMH YyUe€OHBIMU
I1I03HaBaTCJIbHBIMU JIGI\/’ICTBI/ISIMI/II

B) paboTa ¢ uHpopmaImei:

- BJIAJIETh HaBbIKaMU MOJIy4YEHHUS
uHbOpMAllUM U3 HCTOYHHMKOB  pa3HBIX
TUIIOB, CAMOCTOSITEILHO  OCYILECTBIISITh
IIOMCK, AaHalu3, CHCTEMAaTU3alHUI0 U
MHTEpPIpEeTANI0 UHPOPMAIMKN Pa3TUYHbBIX
BUJIOB U (DOPM TNpeACTaBICHUS;

- CO3/1aBaTh TEKCThI B PA3IMYHBIX opmaTax
C y4eToM Ha3HaueHuss HHPoOpMaAlUH U
LETIEBOM ayIMTOpHH, BbIOMpast

- YMETh IUIAHUPOBATh W BBIIOJHATH XUMHUYECKUH SKCIIEPUMEHT (IIPEBPALICHUS
OpPraHMYECKUX BEILECTB NPU HArpeBaHUU, MOJYYCHHUE ITHIICHA U U3YYEHUE €ro
CBOICTB, KaUYECTBEHHbIC PEAKLMU HA allbJETH]Ibl, KpaXMal, YKCYCHYIO KHCIOTY:
JeHaTypanus OelKOB MpU HAarpeBaHHUM, I[BETHBIC PEaKUUU OEIKOB; MPOBOAUTH
peaKuu HOHHOTO 00MEHa, OINPeNeNATh CPey BOJHBIX PACTBOPOB, KAUYECTBEHHBIC
peaknuu Ha cynb(haT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH

aMMOHHUS;, peIIaTh SKCIEPUMEHTaJIbHBIE 3a7adu 1Mo TemMaMm "Mertamisl" u
"Hemetaynpl") B COOTBETCTBUM C IIpaBWJIaMU TEXHHUKH O€30MaCHOCTU IPHU
o0palIeHny ¢ BeecTBaMu 1 Ja00paTOPHBIM 000pyI0BaHHEM; TIPEACTABISTh
pe3yJIbTaThl XUMUYECKOI0 IKCIIEPUMEHTA B ()OpME 3allUCU ypaBHEHUI
COOTBETCTBYIOIIUX peakluii U (OpMyJIUPOBATH BBHIBOJIBI HA OCHOBE ATHX
pE3yJIbTATOB;

- YMETh aHAJIU3UPOBATh XMMUYECKYIO0 HHPOPMALIMIO, MTOIy4YaeMYI0 U3 Pa3HbIX
HCTOYHHUKOB (CpelICTB MaccoBOM MH(popMaruu, cetb IHTepHeT u 1pyrue);

- BJIaJIETh OCHOBHBIMU METOJaMH Hay4YHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX
SIBJICHUH (HaOJI0/IeHNe, N3MEPEHUE, YKCIIEPUMEHT, MOJICIIMPOBAHNUE);

- YMETh MPOBOJUTH PACUETHI IO XUMHUUECKUM (POpPMYJIaM U ypaBHEHUSM
XUMHUYECKHUX PEAKIUH ¢ UCIIOJIb30BaHUEM (PU3NYECKUX BETUUHH,
XapaKTepU3yIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00beMa
(HOpMaJNbHBIE YCIIOBHUS) ra30B, KOJIMYECTBA BEIIECTBA; UCIIOIB30BATh

CHUCTEMHbIE XUMUYECKUE 3HAHUSA IS IPUHATUS PELIEHUI B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BEHIECTBAMH U UX IPUMEHEHUEM




ONTUMANIBHYI0 (OpPMY NpPEICTABICHUA H
BI/I3yaJ'II/I3aI_[I/II/I;

- OIICHUBAaThb I[OCTOBepHOCTB, JICTUTUMHOCTB
uH(pOpMaINH, €€ COOTBETCTBHE MPABOBBIM U
MOPaJIbHO-3THYCCKHM HOPMaM;
- HCII0Jb30BaTh CpeacTBa
WH(POPMAIIMOHHBIX U KOMMYHHUKAITMOHHBIX
TEXHOJOTHH B PEHICHMH KOTHUTHBHBIX,
KOMMYHI/IKaTI/IBHI)IX nu OpFaHI/I3aLII/IOHHI>IX
3aJad ¢ COOJIIoJeHUEM

OPrOHOMHKH, TCXHUKU 6630H3.CHOCTI/I,

TpeboBaHMit

TUTHUEHBI, PecypcocOepe eHtsl, TPAaBOBbIX
U ATHYECKUX HOPM, HOPM HH(POPMAIIHOHHOM
0C30IMacHOCTH;

- BIQJICTh HAaBBIKAMU PpACIO3HAHUE H
3anuThl  WHpOpMaIK, WHHOPMAIIMOHHOM
0C30IMaCHOCTH JTUYHOCTH;

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

- TOTOBHOCTbH K CaMOpPa3BUTHUIO,
CaMOCTOATCIBHOCTHU U CaMOOIIPEACIICHNUIO,
- OBJIaICHUEC

HaBBIKAMH y4eOHO-

HCCIIEN0BATENBCKON MIPOEKTHOMN u
COLIMAJIbHOM JESITENbHOCTH;

OBnanenune YHUBEPCAIbHBIMU
KOMMYHHUKAaTUBHBIMU JEHCTBUSIMMU:

0) COBMECTHasl IeITCIIbHOCTD:

- YMETh TUTAHHPOBATh WM BBIMOJHATH XUMHUUYECKHI DKCIIEPUMEHT (IPEBpaICHUS
OpTraHWYECKUX BEIIECTB MPH HATPEBaHWUHM, MOJyUCHUE DTHIICHA W U3YUYCHHE €r0
CBOMCTB, Ka4eCTBEHHBIE PEaKIIMU Ha albJCTH[IbI, KpaxMasl, YKCYCHYIO KHCIOTY;
JieHaTypainusi OEJIKOB TMpPHU HArpeBaHWH, IBETHBIC pEaKIuu OETKOB; MPOBOIUTH
pEaKIuu HOHHOTO 0OMEHa, ONPEAETSATh CPEly BOJIHBIX PACTBOPOB, KAU€CTBEHHBIC
peaxiuu Ha cyibdaT-, KapOoHaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS; PelIaTh
SKCIIEpUMEHTANIbHbIE 3a7aun 1o Ttemam "Metaiel” u  "Hemeramisl") B
COOTBETCTBUU C TIPaBUJIAMU TEXHUKH OE€30MacHOCTH TIpu OOpalieHuud ¢
BEIIECTBAMH U JIa0OpaTOPHBIM O00OpPYAOBAaHHUEM; MPEACTABIATH PE3YJIbTaThl




- IOHMMATb U UCII0JIb30BATh IIPEUMYILIECTBA
KOMAaHIHOW ¥ MHIMBHUyaTbHOIN paboThI;

- IIPUHUMATh LeIu COBMECTHOM
NS TEIbHOCTH, OpPraHHU30BBIBATH u
KOOpAUHUPOBaTh  JEUCTBUSA IO €€
JOCTUKCHHIO: COCTAaBJIATH IUIAH JCHCTBUM,
pacnpenenartb pojlu € y4eTOM MHEHHU
YUaCTHHUKOB,  O0CYXJIaTb  pe3yJIbTaThl
COBMECTHOH paboThI;

- KOOPAMHMPOBATh U BBILIOHATH paboTy B
YCIIOBUSIX PpEAIbHOIO, BHUPTYaJbHOTO H
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

- OCYILIECTBIIATh IIO3UTUBHOE
CTPaTErMYECKOEe IOBEACHHUE B Pa3IMUYHBIX
CUTyalUsiX, MpOSABIATE TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM
OBnanenune YHUBEPCAIbHBIMU
PETyJISITUBHBIMU AEHCTBUAMU:

T') IPUHSATHE ce0sl U IPYTHUX JIOACH:

- IPUHUMATh MOTHUBBI U aPTyYMEHTHI JPYTUX
JOAed  NpM  aHalM3e  pe3yJbTaToB
NESITENIBHOCTH;

- IpHU3HaBaTh CBOE IIPABO M MPaBO IPYIHX
JIIOZICH Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MHP C
MO3UIUH JIPYTOr0 YeJIOBEKa

XMUMHYECKOTO AKCIEpUMEHTa B (popMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIUX
peakuuii ¥ GOpMyIHPOBAThH BHIBOJIBI HA OCHOBE 3THUX PE3YJIbTaTOB




OK.07.
CopelicTBOBaThH
COXPaHEHHUIO
OKpYKaroIllen Cpebl,
pecypcocOepexeHuIo,
MPUMEHSTH 3HaHUS 00
W3MEHEHUH KJIMMaTta,
TIPUHITAITBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,
3P PEeKTUBHO
JIEWCTBOBAThH B
Ype3BBIYANHBIX
CUTYaIUsAX

B 001acti 3K010ru4eckoro BOCIUTAHUS:

- cOpMHPOBAHHOCTh  HKOJOTHYECKOM
KYJIBTYPHI, IIOHUMaHue BIIUSTHUS
COLIMAJIBHO-D)KOHOMUYECKUX IIPOLECCOB Ha
COCTOSIHME TPUPOJHOM U  COLHUAIbHOU
Cpezbl, 0OCO3HaHUE IN100aJbHOI0 Xapakrepa
9KOJIOTUYECKUX MTPOo0IIeM;

- IUIAHUPOBAaHHE U  OCYLIECTBIICHUE
JICWCTBUI B OKPY’KAIOLIEH Cpelie HA OCHOBE
3HaHUSA LEJIed YCTOMYMBOIO Pa3BUTHUA
YEJI0BEUECTBA;

AKTUBHOE HENPUHATHE JICHCTBHH,
IIPUHOCALIMX BPEX OKPYXKAIOUIEH cpene;

- YMCHUC MMPOTrHO3UPOBATH
H66HaFOHpI/I${THHe OKOJIOTHYCCKHEC
IIOCICACTBUA MMPpEATIPUHUMACMBIX

JNENCTBUMN, IPEAOTBPALLATD UX;

- pacuIMpeHHe OIbITa  JEATEIbHOCTH
JKOJIOTMYECKON HAIIPaBJIECHHOCTH;

- OBJIQJICHHE HaBBIKAMU yueOHo-
HCCIIEN0BATENBCKON MIPOEKTHOMN u
COLIMAJIBHOU JEATEIbHOCTH

- chopmupoBaTh npeacTaBieHus: © XUMHUYECKON COCTaBIISIOIICH
€CTECTBEHHOHAYYHON KapTHUHBI MUPA, POJIY XUMUHU B IO3HAHUU SIBJICHUI
IPHUPOJIBI, B (OPMUPOBAHUY MBIIIUICHUS ¥ KYJIbTYPBI TUIHOCTH, €€
(GYHKIIMOHATLHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHHSI MPAKTUIECKUX
3aJ1a4 ¥ HKOJIOTMYeCKU 00OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U
MPUPOAHON Ccpelie;

- YMETh COOJI0IaTh PAaBUIIA YKOJIOTUYECKH 1IeTIECO00Pa3HOro MOBEICHHUS B
OBITY U TPYAOBOH AEATEIHHOCTH B IENISX COXPAHEHUSI CBOETO 3/10POBbS U
OKPYXaIOIIEe TPUPOJIHON CPE/bl; YUUTHIBATh OMTACHOCTh BO3/ICHCTBUS HA )KUBbBIC
OpraHU3MbI OIIPEIEIICHHBIX BEIIECTB, IOHUMAsl CMBICH IIOKA3aTels IPEAEIIbHON
JIOITyCTUMOW KOHILIEHTpaLun
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2. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI

2.1. O0beM y4eOHoii TUCHUIIMHBI U BHIbI Y4eOHOI padoThl

Bup yueOHoii padoTbl O0bem yacoB
MakcumanbHas yyeOHass Harpy3ka (Bcero) 72
B T.U.
TEopeTHYecKoe 00yueHue 40
NPaKTUYECKUE 3aHATHS 32
IMpomexxyTounas arrecranusi B popMe HTOrOBON OLEHKH / 3a4eT ¢ OIEHKOM
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2.2. TemaTuyeckuii JIAH M coJePKaHUE TUCHHUIIMHBI

dopmupyeMble
HaumeHnoBaHue pa3jesoB u Coaeprxanue yueOHOro MaTepuasia, 1a00paTopHble M NPAKTHYECKHE O0bém o0mme n
TeM padoThl, HTHAUBUAYAJIbHBIN NPOEKT (eC/IM NPeAyCMOTPEHbI) 4acos npogecCHOHANbHBIE
KOMIIeTeHIIHH
1 2 3 4
OcHoBHOE co/iep:KaHue
Pa3nesnl 1. OcHOBBI cTpOeHNS BellecTBA
Teoperuueckoe o0yueHue
CoBpemeHHass Mojenb cTpoeHUs: aroMa. CHMBOJIMYECKHUH S3BIK XUMUHU.
XuMHYecKuil 351ieMeHT. DIIeKTpoHHAast KoHpurypamus aroma. Knaccuduxanms
XAMHYECKUX 3JIEMEHTOB (S-, -, d- ameMeHTbl). BajeHTHbIC 3J1E€KTPOHBI. 9
BanenTHOCTS. ONeKTpOHHAas pupoa XUMHUYECKON CBSI3H.
DNeKTpOOTpULIATENbHOCTh. BHIbI XUMHUECKON CBsI3U (KOBaJICHTHAs, HOHHAS,
Tema 1.1. CTpoeHne aToMOB | MCTAJUINYECKAs], BOJOPOJIHAS) U CITOCOOBI €€ 00pa30BaHHUS
XHMMHYECKHX djieMenToB M | IIpakTuyeckue 3ansaTus OK 01
NpUpPoaa XMMHUYECKoM cBs3u | PEllicHNe 3ajaHnii HA MCIOJIb30BaHME XUMHYECKON CHMMBOJIMKM M Ha3BaHUH
COCIMHEHUI N0 HOMEHKIIAType MEXIYHApPOJIHOIO COK03a TEOPETHYECKOU M
MPUKIAIHON XUMHUH U TPUBHAIBHBIX HA3BAaHUH JIJIs1 COCTABJICHUS XUMHYECKUX
(bopMys ABYXaTOMHBIX COEIMHEHHUH (OKCHI0B, CYIb(PHIOB, TUAPUAOB U T.II.) 5

U JPYTUX HEOPTaHUUECKUX COEAMHEHUN OT/IEIbHBIX KJIACCOB.

[IpakTHueckue 3aaHusl Ha YCTAaHOBJIEHUE CBSI3M MEXKAY CTPOCHHUEM aTOMOB
XUMUYECKUX  JJIEMEHTOB U  MEPUOJAMYECKMM  H3MEHEHHUEM  CBOWCTB
XUMHUYCCKUM DIJICMCHTOB U UX CoeﬂHHeHHﬁ B COOTBCTCTBUHU C ITOJIOXKCHUECM
[Teprouueckoit CUCTEMBI.
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Teopetuueckoe o0y4yeHue

Tema 1.2. [lepuoguyeckui
3akoH u Taéauuna /..
MenaeeeBa

[lepuonuueckas cucrteMa xumudeckux odiemeHToB J[[.UM. Mengeneesa.
Ousuyeckuit  cMbica  Ilepuogmueckoro 3akona J[.M. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX IJIEMEHTOB, 00pa3yeMbIX
MMHU TIPOCTBIX W CIIOKHBIX BEIIECTB B COOTBETCTBUU C IOJOKEHUEM
XUMHYECKOro 31eMeHTa B llepuoanyeckoin cucreme. MUpOBO33pEHUYECKOE U
HayuyHoe 3HaueHue [lepmoamueckoro 3akona /[[.M. MenneneeBa. [Iporuossl
.. MenneneeBa. OTKpbITUE HOBBIX XUMHUYECKHUX D3JE€MEHTOB. PemieHue
MPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUM Ha XapaKTePHU3ALUIO
XUMUYECKUX D3JIEMEHTOB «MeTauinyeckue / HeMeTaUTMYeCKue CBOWMCTRBA,
3IEKTPOOTPULATENBHOCTh XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBHM C HUX
AJIEKTPOHHBIM CTPOCHUEM M TIOJIOXKEHHUEM B MEPUOJAMYECKON CHCTEME
xuMuueckux anementoB JI.U. MenneneeBay

OK 01
OK 02

Pa3znen 2. XuMun4yeckue peakuu

u

Teopernueckoe oOyueHue

Tema 2.1. TUIBI XUHMHYECKHUX
peaxuuit

Krnaccudukanus v TUIIBI XUMHUYECKUX PEAKIUi C ydacTHEeM HEOPTraHMYECKHUX
BemlecTB. CoOCTaBIIEHHE YPAaBHEHMH peaKIUil COEIWHEHHUs, pa3JIoKEeHUS,
3aMeleHus, 0OMeHa, B T.4. peaKIMii TOPEHUs, OKHCIECHUS-BOCCTAHOBIICHUS.
VYpaBHEHUSI OKUCICHUSA-BOCCTAHOBJIEHUA. CTeneHb OKUCIeHUsA. OKUCIUTEIb
M BOCCTAHOBHUTEIID.

CocraBieHre U ypaBHUBAHHE OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUNA
METOZIOM JJIEKTpOHHOTOo Oamanca. OKHCIUTEIBHO-BOCCTAHOBUTEIHHBIE
peakuuy B MPUPOAE, MPOU3BOACTBEHHBIX MPOLECCAX U KUZHEAECATEIBHOCTH
OpraHu3MoOB

OK 01
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[IpakTrueckue 3aHATHS

KonuyectBennbie oTHOMIEHHUS B XUMHHU. OCHOBHBIEC KOJTMYECTBEHHBIE 3aKOHBI
B XMMHUU M PacueThl MO YPaBHEHUSIM XUMHUYECKHX peakiui. Moib kak
€IMHMIIa KOJIMYEeCTBa BellecTBa. MousipHass Macca. 3aKOHbl COXpaHEHUs
Macchl HW OHeprum. 3akoH ABoraapo. MousipHbIE  00BEM  Ta30B.
OTHOCUTENbHAS IUIOTHOCTh Ta30B. PacueTbl MO ypaBHEHHSM XHMHUYECKHUX
peakuuii ¢ UCIOIb30BaHUEM Macchl, 00beMa (HOpPMaJbHBIE YCIOBHUS) T'a30B,
KOJIMYECTBA BELIECTBA

Teoperuueckoe o0yueHue

TeopI/IH SHeKTpOHHTHqCCKOﬁ Jucconuanuu. HoHsl. 9J'IeKTp0J'II/ITI>I,
HCOJICKTPOJINTHI. Peakuuu nonHoro O6M€Ha, Cocrapiienne peaKHI/Iﬁ HOHHOI'O

Tema 2.2.
oOMeHa ITyTeM COCTaBJICHUS MX IMOJHBIX U COKPAIICHHBIX HOHHBIX YPaBHEHUH.
DJIeKTPOIMTHYECKAS .
. KucnotHo-ocHOBHbIE peakluy. 3alaHHsl HA COCTABIIEHUE NOHHBIX PEaKLUi OK 01
AUCCONMALMS U HOHHBIH
[IpakTrueckue 3aHATHS OK 04
o0MeH | o
JlabopaTtopHas pabota "THIbl XUMHYECKUX PEaKIui'.
HccnenoBanue TUIOB (110 COCTaBY U KOJMYECTBY UCXOHBIX U 00pa3yIOLIUXCs
BEIIECTB) M MPU3HAKOB XMMHUUYECKUX peakiuii. [[poBeneHne peakiniit HOHHOTO
oOMeHa, ompeJieJIeHHe CPeIbl BOJHBIX PACTBOPOB. 3a/laHUs HA COCTABIICHUE
MOHHBIX peaKIuit
Pasnen 3. CTpoenne U CBOMCTBA HEOPraHMYECKUX BellECTB
Teopetuueckoe oOydeHue
Tema 3.1. Knaccnpukaunst | [[peqver Heopranmdeckoil xumun. KiaccubuKamms —HEOPraHHYECKHX
HOMEHKJIATYPA W CTPOEHUE | perectB. [IpocThie W ciiokHbIE BemecTBa. OCHOBHBIE KITACCHI CIIOXHBIX OK 01
HEOPraHMYECKUX BEILECTB | perjecTB  (OKCH/IBI, T'MAPOKCHBI, KHCIOTBI, COJH). B3auMOCBs3b OK 02

HEOPraHUYECKUX  BEILECTB. ArperaTHble COCTOSIHMSL ~ BEIECTBaA.
Kpucrannmuueckrue 1 aMopHbIE BEILIECTBA.
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Tunsl KpUCTAJUIMYECKUX PEIIETOK (aTOMHAasl, MOJIEKYJIsIpHas, HOHHa,
METaJITU4ecKas). 3aBUCHUMOCTh (DU3UYECKUX CBOWCTB BEIIECTBA OT THUIIA
KPUCTAIJINYECKON pEeHIETKH. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTH BEIIECTB
OT BHJIa XUMHUYECKOW CBSA3M U THUIIA KPUCTAIUIMYECKOW pemeTku. [Ipuyunnbl
MHOI000pasusl BELIECTB

IIpakTryeckue 3aHATUSA

HomeHnknatypa HeopraHM4ecKMX BEILECTB: Ha3BaHUE BELECTBA UCXOIS U3 UX
XUMHAYECKOH (POPMYIIBI MIIH COCTAaBIICHHUE XUMHUYECKON (POPMYIIBI UCXOAS U3
Ha3BaHMs BemiectBa 1o MexayHapogHou (MIOITAK) wnu TpuBHanbHOU
HOMEHKJIATYype.

Pemrenne mnpaxkTHuecKuX 3aJaHUi O KiIacCH(UKAIUK, HOMEHKJIAType H
XUMHUYECKMM (OpMyJilaM HEOPraHMYECKUX BEIIECTB Pa3IMUYHBIX KJIAcCOB
(yrapHblii ra3, yriekuciblii ra3, aMMMaK, TalleHas H3BECTb, HeraleHas
U3BECTh, NMUThEBAs COJAa M JAPYTUX): Ha3bIBaTh MU COCTABIATH (OPMYJIbI
XMMHMYECKHX BEIIECTB, ONPEACIATh NPUHAUIEKHOCTD K KJIACCY.

HcTouHnkn xuMu4eckod HH(opManuu (CpeAacTB MaccoBOW HHGpopMauuu,
cetb HWurtepner wu apyrue). I[louck wuHPOpManuum 1O HA3BaHUSIM,
UJEHTHPUKATOpPaM, CTPYKTYPHBIM (opMyiaM

Tema 3.2. dusuko-
XUMHU4YECKHe CBOMCTBA
HEOPraHU4YecKHUX BellecTB

Teopernueckoe oOyueHue

Mertamnel. O0Omue pu3znveckue 1 XuMH4ecKkrue cBOMCTBa MeTauioB. CriocoObl
MOJIy4eHHsA. 3HAYEHHE METAUIOB M HEMETAIZIOB B  INPUPOJE U
KU3HEESATEIbHOCTH 4YeJoBeKa M opraHu3mMoB. Koppo3us MeTayioB: BUIbI
KOppO3H1H, CIIOCOOBI 3aIIUTHl METAJIIOB OT KOPPO3UHU

Hemerannbl. OOmme ¢Qusnyeckne W XUMHUYECKHME CBOMCTBA HEMETAJIOB.
Tunuuneie cBoiictBa HemerauioB V- VII rpynn. Knaccuduxamus u
HOMEHKJIATypa COEIWHEHUN HeMmeTauioB. KpyroBopoTbl OHOTE€HHBIX
2JIEMEHTOB B IPUPOJIE

XHWMHUYECKHNE CBOWCTBA OCHOBHBIX KIJIACCOB HEOPraHMYECKUX BEIIECTB
(OKCUIOB, THAPOKCHIOB, KHUCIOT, COJIEM U JAp.). 3aKOHOMEPHOCTH B

OK 01
OK 02
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U3MCHEHHUU CBOMCTB IMMPOCTBHIX BCIICCTB, BOAOPOJHBIX COGHHHCHHﬁ, BBICHINX
OKCHUAOB U THAPOKCHUIOB

[IpakTrueckue 3aHATUS

CocraBneHrue ypaBHEHHH XUMHUYECKMX PEAKIUH C y4acTHEM IMPOCTHIX U
CJIOKHBIX HEOPTraHUYECKHUX BEIIECTB:METAJUIOB W HEMETAIUIOB; OKCHUIOB
METaJIJIOB, HEMETAIJIOB U aM()OTEPHBIX AIEMEHTOB; HEOPTAaHUYECKUX KHUCIIOT,
OCHOBaHUN U aM(OTEpHBIX TUIPOKCHUIOB; HEOPraHMUYECKUX COJIEH,
XapakTEPU3YIOIIUX UX CBOMCTBA.

Pemienne mpakTUKO-OPMEHTHUPOBAHHBIX TEOPETHUUECKUX  3aJaHUM  Ha
CBOICTBa, COCTaB, MOJyuyeHUE U OE€30MacHOE MCIOIb30BAaHUE BAKHEHIINX
HEOPraHUYECKHUX BEIIECTB B OBITY U MPAKTHUECKOM JIEATETLHOCTH YeJIOBEKA

Teopernueckoe oOyueHue. CBONWCTBa HEOPTAHUUECKUX BEIIECTB

HpaKTI/I‘leCKI/IC 3aHATUA
J'Ia60paT0pHa;1 pa60Ta «I/II[GHTI/I(I)I/IKaI_[I/IH HCEOPTaHUYCCKUX BCUICCTB».
Pemenue OKCIICPUMCHTAJIbHBIX 3a/Ja4 M0 XUMHUYCCKUM CBOIMCTBaM METAaJIOB

Tema 3.3. . OK 01
U HEMETAJIJIOB, 110 PACclO3HABAHMIO U IOJYYEHHUIO COEIMHEHUH METaJIOB U
Naentuduxanus ’ p y OK 02
HEMETAJUIOB.
HEOPraHM4eCcKMX BelecTB OK 04
Wnentudukanus HEOPraHUYECKUX BELIECTB C MCIOIb30BaHUEM HUX (U3HUKO-
XUMHUYECKHX CBOMCTB, XapaKTEPHBIX KAUECTBEHHBIX peakunii. KauecTBeHHbIE
peakuuu Ha cynbdart-, KapOoHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHSI
Pa3nes 4. CTpoeHue U CBOICTBA OPraHMYeCKHX BeLEeCTB
Tema 4.1. Teopernueckoe oOydueHUE OK 01
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Knaccupurkauus, ctpoeHue u
HOMEHKJIATypa
OpPraHuYecKHuX BellecTs

IlosiBleHHEe U pa3BUTHE OPraHUYECKOM XuUMUM Kak Hayku. IIpeamer
OpraHUYeCKON XMMHUHU. MeCTO U 3HaYE€HHE OPraHUYECKONW XMMHUU B CUCTEME
€CTECTBEHHBIX HayK.

XUMUYECKOE CTPOCHHME KaK IOpSAINOK COCIMHEHUS aTOMOB B MOJEKYJIE
COIVIACHO MX BalEHTHOCTU. OCHOBHBIE IIOJIOKEHUS TEOPUU XHMHUYECKOTO
CTpPOCHUA OpraHnyeckux coeauHeHuit A.M. bytiepoBa. YriaepoaHblii ckener
OpPraHUYECKON MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOTO
CTPOEHHUSI MOJIEKYJI.

N3omepus u u3oMepsl.

[Tonsatue o pyHxpoHaNBEHON rpymme. Panukan. [IpuHnmne! knaccudukanuu
OpPraHUYECKUX COENMHEHUH. MeXIyHapoIHas HOMEHKJIATypa W IPUHLMIIBI
HOMEHKJIATypbl OpraHu4eckux coefauHeHuil. Ilonstue o6 azoTcoaeprkamx
COEJIMHEHUSX, OMOJIOTMYECKHM AKTUBHBIX BellecTBax (yIJIeBOAAX, >KUPaX,
0enkax M Jp.), BBICOKOMOJIEKYJISIPHBIX COEJUHEHUSAX (MOHOMEp, MOJIMMED,
CTPYKTYPHOE 3BEHO)

[IpakTrueckue 3aHATHS

HomeHkiarypa ~ OpraHM4YecKMX  COCIMHEHMM  OTACIBHBIX  KJIACCOB
(HachIIlIEHHbIE, HEHACHIIICHHbIE U APOMATUYECKUE YTIIEBOJOPOAbI, CIIUPTHI,
(beHOoIbI, ab/Ieru/Ibl, KETOHBI, KApOOHOBBIE KMCIIOTHI U JIp.)

CocraBieHue MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJT OPraHUYECKUX
BELIECTB OTJENbHBIX KJIACCOB, UCIOJIb3Ys UX HAa3BaHMsI 110 CUCTEMaTHYECKON
U TPUBUAIBHOM HOMEHKIAType (3TWUJIeH, AaleTWIeH, TIUIEepHH, (eHo,
dbopmanpieTus, yKCyCHas KHCIOTa, TIWIMH). Pacuersl mpocreitmeit
(hopMyIIbI OPraHUYeCKOM MOJIEKYJIbI, UICXO/sI U3 3JIEMEHTHOI 0 cocTaBa (B %)

Tema 4.2.
CBoiicTBa OpraHMYecKux
cOoeIMHEeH U

Teopetuueckoe o0ydeHue

OU3NKO-XMMUYECKHE CBOWCTBA OPraHUYECKUX COCIMHEHUN OTAEIIbHBIX
KJIAcCOB (OCOOCHHOCTHU

OK 01
OK 02
OK 04
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Kiaccu(UKAMU U HOMEHKJIATYphl BHYTPH Kjlacca; TOMOJIOTUYECKUN pSa U
obmas ¢popmyna; uzomepus; pU3MUECKUE CBOMCTBA; XUMUYECKUE CBOMCTBA;
CHOCOOBI TIOTyUYEHUS ):

- Ipe/IebHBIC YTIIEBOIOPO/IbI (AIKaHbBI M IUKJIOANKaHbI). ['opeHne Mmetana Kkak
OJTMH M3 OCHOBHBIX HCTOYHHUKOB TEIIA B TPOMBIIICHHOCTH 1 ObITy. CBOWCTBA
MPUPOJHBIX YTJICBOAOPOAOB, HAXOXJICHUE B TPUPOAEC W TPUMCHECHUE
QJIKAaHOB;

- HempeaenbHblE (AIKCHBI, AJKHHBI W alKaJIWCHbI) M apoOMaTUYCCKHE
yraeBogopoasl. ['opeHue aneTnieHa Kak HCTOYHHUK BBICOKOTEMIIEPATYPHOTO
TUTAMEHH TS CBAPKH U PE3KH METAJIOB

- KHCJIOPOJICOIEPIKAIINE COCTUHEHUsT (CIUPTHI U (HEHOJIBI, KapOOHOBBIC
KHUCJIOTHI U 3(UPBI, alIbJETHABI U KETOHBI, )KUPBI, YrieBobl). [IpakTnyeckoe
NPUMEHEHHE  JTWICHIIIMKOJNIA,  DulepuHa, (¢eHona.  [IpumeHeHue
dbopmanpaeruia, aneTalblerhia, YKCYCHOM KHCIOThL. MbUIa Kak COJH
BBICHIMX KapOOHOBBIX KHCIOT. MoroIue cBOHCTBa Mblia

- a3oTcoepXkaliue COeAMHEHHUS (aMUHBI M aMHUHOKHCIOTHI, OENKH).
BBICOKOMOJEKYIISIpHBIE COCTUHEHUsT (CHHTETHUECKHE M OMOJIOTUYECKHU-
aKTUBHbIE). MoHOMep, MOJIMMEp, CTPYKTypHOEe 3BeHO. Ilonmmmepusarus
STHJICHA KaKk OCHOBHOE HAlpaBIIEHHUE €r0 HCIOJIb30BaHMA. | eHeTHuecKas
CBSI3b MEXIY KJIacCaMH OPTaHMYECKUX COEIMHEHHH

HpaKTI/I‘leCKI/IC 3aHATUA

CBolicTBa OpraHMYECKUX COECIMHEHUI OTIENBHBIX KJIACCOB (TpUBHAIbHAS U
MEXIyHapoAHas  HOMEHKIATypa, XHMHYECKHE CBOWCTBA,  CIIOCOOBI
MOJyYeHMs): TpelesibHble (AlKaHbl W IUKJIOAJIKAHbI), HENpeaeIbHbIe
(ayKeHbI, aJIKUHBI U aIKaJAUEHbI) U apOMaTUYECKHUE YTIEBOAOPOAbI, CIIUPTHI U
(beHosnbl, KapOOHOBBIE KUCIOTHI U AQUPHI, aTbJAECTHABl U KETOHBI, aMUHBI U
AMUHOKHCIIOTBI, ~ BBICOKOMOJIEKYJISIpDHbIE  CO€AMHEHHS.  3aJaHus  Ha
COCTaBJICHHE YPaBHEHUH XMMMUYECKHUX pEaKUUi C ydacTHEeM OpPraHHYECKUX
BEIIECTB HA OCHOBAaHMHU UX COCTaBa U cTpoeHMst COoCTaBIEHUE CXEM peaKLni
(B TOM 4yuciIe 1O MPEAJIOKEHHBIM  LIENOYKAM  IPEBpallEeHUN),
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XapaKTEPU3YIOIUX XUMHUYECKHE CBOMCTBA OPraHMYECKUX COCIMHEHUU
OTIENBHBIX KJIACCOB, CIIOCOOBI MX IMOJyYeHHs W Ha3BaHHE OPTaHUYECKUX
COCIIMHEHUM 10 TPUBUAIBHOM WIH MEXKIYHAPOAHOM CHCTEMATHYECKOU
HOMEHKJIaType. PemeHue INpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX
3aJlaHui Ha CBOMCTBA OPTaHUYECKUX COCIMHEHUN OTIENIBHBIX KJIACCOB

HpaKTH‘lGCKI/Ie 3aHATUA

Jlaboparopuass pabora "IIpeBpamieHuss OpraHUYECKHX BEIIECTB TIpHU
HarpeBanun". [loayuyeHue 3TuneHa u u3y4eHue ero cBocTs. MojenupoBaHue
MOJIEKYJ] M XUMHUYECKHX IIPEBPAILCHHM Ha IpUMEpEe 3TaHA, JSTUIICHA,
alieTUJIeHa U JIp.

Tema 4.3.
HNnentnduxanus
OPraHMYecKHuX BelecTB, UX
3HAa4YeHHEe U IPUMHUPEHNe B
OBITOBOI M MPOU3BOIHOH
JeATEeJIbHOCTH YeJI0BEKA

TeOpeTI/I‘leCKOG O6y‘leHI/I€

buooprannueckue coenuHeHus. I[IpumeHneHne u  Ouojoruyeckas poJjb
yraeBooB. OKUCIIEHNE YIIEBOIOB - HCTOYHUK dHEPIUU KUBBIX OPTaHU3MOB.
OOnactu npUMEHEHHs aMUHOKUCIOT. IIpeBpamieHuss O€IKOB MNHUIIM B
opranusMme. buonormueckue ¢yHkuuu OenkoB. buonormueckue (yHKIUM
xupoB. Ponb opraHuueckoil XWMHHM B peHIEHHH MpoOJeM MUIIEBOU
0e3omacHOCTH

Ponp opranmyeckoil XuMUM B pEIIEHUHM MpoOJIeM SHEPreTU4ecKon
0€30MMacHOCTH, B Pa3BUTHH METUIIMHBI, CO3/IaHUU HOBBIX MaTepUaIoB, HOBBIX
MCTOYHHUKOB 3HEPruM (aJbTepHAaTHBHbIE MCTOYHUKU 3Hepruu). OmacHOCTh
BO3JICHCTBUS HAa JKHUBBIE OPraHU3Mbl OPraHUYECKUX BELIECTB OTIEIbHBIX
KJaccoB  (YIJeBOAOPOABI,  CHOUPTHL,  (EHONbI,  XJIOPOPTaHUYECKUe
IIPOU3BOIHBIE, ATIBAETUBI U JIP.), CMBICII TIOKA3aTelsl MPEEIIbHO JOITYCTUMON
KOHIICHTPALNH

OK 01
OK 02
OK 04
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[IpakTrueckue 3aHATHS

JlaboparopHass pabota: "UneHTuduKamus OpPraHUYECKUX COCAMHCHUU
OTJIETIbHBIX KJI1acCOB"

Nnentudukanuss OpraHUYeCKHX COSAMHEHUN OTHCNBHBIX KJIaccoB (Ha
npuMepe albJeru0B, Kpaxmala, YKCYyCHOW KHCJIOThI, OEIKOB U T.N.) C
UCIOJIb30BaHUEM MX (U3UKO-XMMHUYECKUX CBOWMCTB M  XapaKTEpPHBIX
KauecTBEHHBIX peakuuid. JleHatypanusi Oenka mpu HarpeBaHuu. lIBeTHble
peakuuu 0enkoB. BO3HUKHOBEHNE aHAIMTUYECKOTO CUTHANA C TOYKU 3PEHUs
XUMHYECKHX IPOIECCOB TMPH NPOTEKAHWU KAUYECTBEHHOW PEaKIIHH,
MO3BOJISFOIICH UACHTU(DUIIMPOBAT MTPEITIOKEHHBIC OPTrAaHMYECKUE BEIICCTBA

[IpakTryeckue 3aHATUS
Kontposnbnas padota 3. CTpyKTypa 1 CBOMCTBA OPraHMYECKUX BEIIECTB

Pasznen 5. Kunernyeckue u TEPMOAUHAMHYECCKUE 3AKOHOMEPHOCTH NPOTEKAHUA XUMHYECKUX pealcuuifl

Teopetuueckoe oOydeHue

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3UYHBIX (PaKTOPOB: MPHUPOIBI
pearupyrommx  BEIIECTB, KOHIEHTpPaUWMW  PEarupyromux  BELIECTB,
TeMIIepaTyphbl U TUIOMIAIN PEaKIIMOHHOW MOBEPXHOCTH. TersioBbie d3HQPeKThI
XUMUYECKUX peaKIuil. DK30- U IHAOTEPMUYECKUE, peakiuu. OOpaTUMOCTh
peakuunii. XHMHUYECKOE pPABHOBECHE M €r0 CMEIICHUWE I0JA JEHCTBUEM
pa3nuYHbIX (PaKTOPOB (KOHIIEHTpAIMS PEareHTOB WM MPOJYKTOB PEaKIIUH,
JaBJICHHE, TeMIIepaTypa) AJsl CO3/IaHUsl ONTUMAIBHBIX YCIOBHI MPOTEKAHUS
xumuueckux rnpoueccon. [Ipunmun Jle [larense

[IpakTrueckue 3aHATHS

Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHMM Ha aHau3 (HaKTOPOB,
BIIMSIIOIIMX HA U3MEHEHHE CKOPOCTH XUMHUYECKOW PEAKIIUH, B T.4. C MO3UIUN
AKOJIOTUYECKH  I€JIeCOO0Pa3HOTO TOBENECHUS B OBITYy W  TPYAOBOU
JEATEIIbHOCTU B LEISIX COXPAaHEHHs CBOErO 3JI0POBbS M OKpYKaroleu

IIPUPOIHOM CPEIBbI.

OK 01
OK 02
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Pelrenue npakTUKO-OPUEHTUPOBAHHBIX 3a/IaHUM HA MPUMEHEHHUE MPUHIIUIIA
Jle Illarenbe i HAXOXKICHUS HAIPABJICHUS CMEIICHUS PaBHOBECHUSA
XUMHYECKOH pEeakuu ¥ aHaliu3 (aKkTOpOB, BIHSIONIMX HA CMEIICHUE
XUMHUYECKOTO PaBHOBECHUS

Pa3znen 6. PacTtBopnl

Teopetuueckoe o0y4yeHue

PactBopenne kak ¢u3mko-xumuueckuii mporecc. PactBopbl.  CrocoObl
IIPUrOTOBJIEHUS PacTBOPOB. PacTtBopuMocTs. MaccoBas 1011 paCTBOPEHHOIO
BeniecTBa. CMbICI IOKa3aTellsl MPEAEIbHO JOIYyCTUMON KOHLEHTPALUU U €ro
UCIOJb30BAaHUE B OLEHKE HKoJoruueckoi OesomacHoctH. [IpaBuina
9KOJIOTUYECKU  1eJ1Ieco00pa3HOro IMoBeJeHHss B ObITy M TPYJIOBOH
NEATEIIBHOCTH B LEISIX COXPAaHEHUs CBOETO 3/0POBbS U OKpYXKarollen
IIPUPOJHOM Cpelpl; ONACHOCTb BO3ICHCTBUS HA JKMBBIE OpPraHU3MBI
OTpe/ieNIEHHBIX BEUIeCTB. Pellenne npakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX
3aIaHM HA PacCTBOPHI, HCIOJIb3yEeMble B OBITOBOM U TPOW3BOJICTBEHHOU
JESATEIbHOCTH YEJI0BEKA

HpaKTI/I‘leCKI/IC 3aHATUA

JlabopatopHass pabGorta «IlpuroroBnenue pactBopoB». IlpurotoBneHue
pacTBOpoB 3amaHHOW (MaccoBoil, %) KOHIEHTpanuu (C MPaKTHKO-
OpPUEHTUPOBAHHBIMU BOIIPOCAMU) U OTIPEAETIEHUE CPebl BOJHBIX PACTBOPOB.
Pemenwuie 3a1a4y Ha IPUTOTOBIEHUE PACTBOPOB

OK 01
OK 02

Pa3nes 7. Xumus B ObITY M IPOM3BOACTBEHHOM JeATEJIbHOCTH YeJI0BEKA

TeopCTI/I‘-ICCKOC O6y‘-ICHI/Ie

Hogeitmme n0oCTHXEHHST XMMHUYECKONM HAyKHM M XUMHUYECKON TEXHOJIOTHH.
Pons xumum B 0OecniedeHNHM 3KOJOTHUECKOM, YHEPTeTUUECKON U MHIIEBON
0€30IacHOCTH, pa3BUTHM MeIWIMHBL [IpaBmia Tmoumcka W aHaIM3a
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XMMHAYECKOH MH(POPMALUN U3 pa3IMYHBIX UCTOYHHMKOB (Hay4Has M y4eOHO-
Hay4Has JUTEpaTypa, CpeICTBA MacCOBOM nH(popmanuu, cetb HTEpHET)

[IpakTuueckue 3aHATHS
[Touck u aHanu3 KecoB 0 MPUMEHEHUN XUMUYECKUX BEIIECTB U TEXHOJIOTUI
c yderoM Oynymed mnpogecCHOHANbHON JEATEIBHOCTH IO TeMaM:

BaKHEHIIINE CTPOUTENIbHbIE MaTepuaibl, KOHCTPYKIMOHHBbIE MaTepUaIbl, gi g;
KpacKH, CTEKJIO, KepaMHKa, MaTepHUabl Ui IEKTPOHUKH, HAHOMATEpUaJbl, 2 OK 04
TCKCTUJIBHBIC BOJIOKHA, UCTOYHUKHU SHCPIrUur, OPraHu4CCKueC 1 MUHCPAJIbHLIC OK 07
yaoOpeHus, TeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUS.
3amura: IIpencraBneHue pe3ysnbTaToB peLIEHUS KeWCOB B (opmMe MHUHMU-
JIOKJIaJia ¢ Mpe3eHTale

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

Bcero: 72
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3. YCJIOBHUS PEAJIN3ALIIUMU TPOI'PAMMBI JTUCIUTIJIMHBI

3.1. MaTepuajibHO-TeXHHYECKOe oDecrevyeHne

OcBoeHue MporpaMMbl y4eOHON AMCHMILIUHBI «XUMH MpEAyCcMaTpUBAaeT HaJIU4Yue B
npodeccuoHanbHOM  00pa30BaTENIbHOM  OpraHu3alud, peanu3ymrolleid  o0pa3oBaTeNbHYIO
nmporpammy cpeaHero oomero oOpaszoBanust B mpenenax ocBoeHust OIIOIT CIIO na 0Gaze
OCHOBHOT0 00111ero 00pa3oBaHusl, y4eOHbIX KaOMHETOB 10 (GU3HUKE, XUMUU, OUOJIOTUH, B KOTOPBIX
UMEETCSI BO3MOXHOCTh 00eCreunTh CBOOOIHBIN JOCTYI B IHTEpHET BO BpeMsi y4eOHOTO 3aHATHUS
U B IIEPHOJ BHEYUEOHOM AeITETHHOCTH 00yUYaIOMINXCA.

[Tomemenuss KaOWMHETOB  XWMHUU  YJIOBJIECTBOPSIIOT  TpeboBanusiM  CaHUTapHO-
snuaeMuonornueckux npasui U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02),0cHaIieHbl TUIIOBBIM
o0opys0oBaHHEM, YKa3aHHBIM B HACTOSALIMX TPeOOBAHHSIX, B TOM YHCIE CIELMATU3UPOBAHHOMN
y4ueOHOM MeOeNblo U CpelcTBaMu OOyuYeHUsl, JOCTATOYHBIMU ISl BBIMOJIHEHUs] TpeOOBaHUM K
YPOBHIO TOATOTOBKH oOydaromuxcs .B kaOuHeTax ecTh MyJNbTUMEIUiIHOE 000pYyJOBaHHE,
MOCPEACTBOM KOTOPOTO YYacTHHKM 00pa3oBaTelIbHOTO IMpoliecca MOTYT MPOCMATPUBATh
BU3YaIbHYI0 HH()OPMAIIHIO, CO37aBaTh MPE3CHTAIIUH, BHICOMATCPUAIBI U T.11.

B cocraB y4eOHO-METOAMYECKOTO H  MaTepUATbHO-TEXHUYECKOTO  O00eCIeUCHHUS
POrPaMMBbl YI€OHOU TUCITUTUIMHBI « XUMUSD) BXOJIAT:

e MHOTO()YHKIIMOHAIBHBIN KOMILUIEKC MTPETIOAaBaTelIs;

® HarSIHBIE TOCOOMS (KOMIUICKTHI YYEOHBIX TAONHWII, TUIAKATOB, ITOPTPETHI
BBI/IAIOIIMXCS] YYCHBIX B 00JIACTH €CTECTBO3HAHUS H T.I1.);

¢ HPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE CPE/ICTBA;

® DSKPaHHO-3BYKOBBIE ITOCOOUS;

® KOMIUJIEKT 3JIEKTPOCHAOKEHUSI KAOMHETOB;

® TEXHUYECKHE CpPe/ICTBA OOYUCHUS,

e JIEMOHCTpPAIMOHHOE OO0OpyaoBaHUE (OOIIEero Ha3HAuYeHUS U TEeMaTUYECKUe
HaOOPBbI);

e JnabopaTopHOoe oOopynoBaHue (0OIIEro Ha3HAYEHUS U TeMAaTUYECKHUE HaOOpHI, B
TOM YHCIE JUIsi TIOCTAHOBKH JICMOHCTPAIlMOHHOTO H YYEHHUYECKOTO OSKCIICPUMEHTA,
pEeaKTuBhI);

® CTaTUYEeCKHE, TUHAMUYECKHE, JIEMOHCTPAllMOHHBIE M pa3gaTO4YHble MOJEINH,
BKJTIOYAsl HATYPaIbHBIC OOBEKTHI;

® BCIIOMOTAaTeIbHOE 000pPYI0BaHNUE;

® KOMIUICKT TEXHUYECKOW JIOKYMEHTAI[MH, B TOM YHCJIC ITacliOpTa Ha CPElCTBa
00y4eHus, THCTPYKIIUH 110 UX UCHOJIB30BaHUIO U TEXHUKE 0€30MacCHOCTH;

e OuOMMOTEUHBIN QOHS.

B 6ubnmoreunsiit GoHA BXOAAT YueOHUKH, yueOHO-MeToaudeckne KOMIUeKTh (YMK),
o0ecreunBarOIie OCBOCHHE YUeOHOW JUCHUIUIMHBI «XHUMHs», PEKOMEHIOBAaHHBIC WU
JOTIYIICHHBIE N7l UCTOJb30BaHUS B TPO(EeCCHOHATBHBIX 00pa30oBaTeNbHBIX OpPraHH3aIUsX,
peanu3yromux 00pa3oBaTeIbHYI0 MPOTpaMMy CpeAHEero oO0IIero oOpa3oBaHMs B Mpenenax
ocsoernust OITOIT CITO na 6a3ze 0oCHOBHOTO 00IIIero 00pa3oBaHUsI.
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bubnuoTteunsiii GoHI MOKET OBITH TOMOTHEH (PU3UICCKUMHU DHITUKIIOTICIUSIMH, aTIacamH,
CIIOBapsiIMH, CIPABOYHUKAMHU IO XUMHHU, OHOJOTHHU, OOIIECTBO3HAHUIO HAYYHOH M HAY4YHO-
MOMYJISIPHOM  JIMTEPaTypod EeCTECTBEHHO-HAYYHOTO COJepaHus. B mpoliecce 0cCBOeHUs
POrpaMMBbl y9eOHOM AUCIHUILTUHBI « XUMHUS» CTYACHTHI JOJKHBI IMETh BO3MOKHOCTH JIOCTYTIA K
AJIGKTPOHHBIM yYEeOHBIM MaTepHaliaM [0 €CTECTBO3HAHMIO, BKJIIOYAs XHUMHUIO, OHOJIOTHIO,
00111eCTBO3HAHUE UMEIOIIMMCSI B CBOOOTHOM JIOCTyTE B ceTH MHTEepHET (3JIEKTPOHHBIM KHHUTaM,
MpakTUKyMam, TectaMm, Marepuaiam EI'D u ap.).

3.2. UudopmanmonHoe odecredeHue 00yueHust

Jia peanuzany mporpamMmbl  OMOIMOTEUHBbIM (OHJI YKOMIUIEKTOBAH IE€YaTHBIMU U
3NEKTPOHHBIMU 00pa30BaTeNbHBIMU U HH(POPMAITMOHHBIMH PECYPCAaMH, PEKOMEHIOBAaHHBIMU JJI51
HCIIOJIb30BaHuUs B 00pa30BaTeIbHOM Ipoliecce.

OcHOBHBbIC HCTOYHHKH .

1. Ta6puensH, O. C. Xumus: 10-ii kimacc: 6a30Bb1it ypoBeHs : yuebnuk / O. C. 'abpuensa, U. T
Octpoymos, C. A. CnankoB. — 5-e usa., ctep. — Mocksa : [Ipocsemienue, 2023. — 128 c.
— ISBN 978-5-09-107222-8. — Tekcr : anekTpoHHbIH // JIaHb : 37eKTpOHHO-0MOIHOTe Has
cuctema. — URL.: https://e.lanbook.com/book/335039.

2. Tabpuensn, O. C. Xumus: 11-i kitacc: 6a30BbIiit ypoBeHsb : yuebnuk / O. C. I'abpuensa, U. T
Octpoymos, C. A. CnagkoB. — 5-e usa., ctep. — Mocksa : [Ipocsemienue, 2023. — 127 c.
— ISBN 978-5-09-103623-7. — Tekcr : anekTpoHHbIH // JIaHb : 37eKTpOHHO-0MOIOTeHAs
cuctema. — URL.: https://e.lanbook.com/book/335036.

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

1. Kusses, . A. Heopranuueckas xumusa ans arpapueB. B 2 4. Yacte 1. Teoperuueckue
OCHOBBI : Y4eOHMK s cpefaHero mpodeccuonansHoro obpaszoBanus/ 1. A. Kusses,
C. H. Cmapebirus. — 5-e uzj., nepepad. u non. — Mocksa : M3natensctBo FOpaiit, 2024. —
253 c. — (IIpodeccuonansHoe obpazosanue). — ISBN 978-5-534-11760-8. — Tekcr
anekTpoHHbd  //  OOpazoBatenpbHass  miarpopma  FOpait  [caiit]. —  URL:
https://urait.ru/bcode/537977.

2. Kuszes, [I. A. Heopranmdeckas xumust st arpapueB. B 2 4. Yactp 2. XuMusi 3J1€MEHTOB :
y4eOHUK  JJI1  CpeaHero  npodeccruoHaIbHOTO obopazoBanusi /  JI. A. Kusizes,
C. H. Cmappirun. — 5-e uzj., nepepad. u non. — Mocksa : M3natenscTBo FOpaiit, 2024. —
357 c.— (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-11743-1. — Texkcr
anekTpoHHbd  //  OOpazoBatenpbHass  miargopma  FOpait  [caiit]. —  URL:
https://urait.ru/bcode/537978.

3. T'immueka, H. JI. OOmmast xumust. 3a1a9u U YIPOKHEHUS ;| yIeOHO-TIPAKTHYECKOE TTOCOOHE JIIst
cpenHero  mpodeccuoHanbHOro  obOpaszoBanusi/ H.JIL. I'muuka; mom  pemakiueit
B. A. [TonikoBa, A. B. babkoBa. — 14-e¢ u3n. — Mocksa : U3narensctBo FOpaiit, 2024. —
236 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-09475-6. — Tekcr
anekTpoHHbd  //  OOpazoBatenpHast  miarpopma  FOpait  [caiit]. —  URL:
https://urait.ru/bcode/537141.

HNuTepHeT-pecypcebl:

1. www.pvg.mk.ru (omummuana «I[Tokopu BopoObeBb TOpEHI»).

2. www.hemi.wallst.ru (O0pa3oBaTesbHbIIi CAUT IS INKOJbHUKOB « XHUMUS).
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https://urait.ru/bcode/537141
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O N ko

www.alhimikov.net (O6pa3oBaTenbHBIA CAWT /IS MIKOJILHUKOB).

WWW.chem.msu.su (DnekTpoHHast OMOJIMOTEKA [0 XUMUH).

WWWw.enauki.ru (iHTepHeT-u31aHue It yuuTeneid « EcTecTBeHHbIC HAyKu» ).
www.1september.ru (meToauueckas razera «IlepBoe ceHTIOPS»).

Www.hvsh.ru (xypran «Xumus B mkosue»). WWW.hij.ru (xkypHan « XuMusi v )KU3HB).
www.chemistry-chemists.com (31eKTpOHHBIH KypHAT « XUMUKHA U XUMHESD» ).
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4. KOHTPOJIb U OLHEHKA PE3YJIbTATOB OCBOEHUSA JUCHUIIJIMHBI

KoHTpons u omeHka pe3ylnbTaToB OOyYEHHUS OCYIIECTBIISICTCS NpEernojaBaTeiieM B
npoliecce MPOBEACHUS MPAKTUUECKUX 3aHATHHA U J1a00paTOPHBIX pabOT, TECTUPOBAHMUS, a TAKXKe
BBITOJIHEHHS 00YYarOIIUMHUCS HHINBUIYAIbHBIX 3aJJaHU/, TPOEKTOB, UCCIIEIOBaHUH. Pe3ynbTaThl
00y4eHHUsl OIPENENSAIOT, YTO 00ydJaroIuecs OJIKHBI 3HaTh, IOHUMATh U JEMOHCTPUPOBATH 10O
3aBEPLICHUH U3YUYEHUS IUCLUUIUIMHBI.

st popMupoBaHUs, KOHTPOJIS U OLCHKH PE3yJIbTaTOB OCBOCHHS y4eOHOM AUCHIUIUINHBI
UCTIOJIB3YETCS CHCTEMA OLEHOYHBIX MEPOIPUATHH, MPEACTABIAIONIAs COO0H KOMIUIEKC YUeOHBIX
MEpOTPHUATHIA, COTJIACOBAaHHBIX C pe3ysibTaTaMd OOy4YeHHS U CPOPMYIMPOBAHHBIX C YYETOM

OI'OC COO (npeamernsble pe3ynbratsl 1o aucuuiuinae) u I'OC CIIO.

Tunsl
Cemectp OK MopnyJas/pa3aes/Tema PesyabraTt 00yyeHus OLEHOYHBIX
MeponpUsATHI
1 OcHOBHOe coep:kaHue
1 Paznen 1. OcHoBbl ®dopmynupoBaTh 0a30BbIE
CTpOECHHS BEILECTBA MOHSTHSI U 3aKOHBI XUMUU
CrpoeHue aToMOB CocraBnare xumuueckue | KontponbHas
XUMHYECKHUX COOTBETCTBUU co | pabora
OK 01 | PMeMeHTOoB CTEIICHBIO okucieHus | TectupoBanue
u IIPUPOJA | XUMUYECKUX DIIEMEHTOB,
XUMHYECKOH CBSI3U UCXOJs U3 BAJICHTHOCTHU U
ANETKPOOTPHULATEILHOCTU
Ilepnonnueckuil 3aKoH | XapaKkTepu30BaTh Kontponbnas
U XapaKTepHu30BaTh XUMHUYECKHE 3JIEMEHTHI B | paboTa
OK 01 tabmuy .. cooTrBeTcTBUM ¢ uX | TectupoBaHue
OK 02 Menpeneesa MI0JIOKEHUEM ) B
NEPUOINYECKON CHCTEME
XUMHUYECKUX 3JIEMEHTOB
J.N. Menneneena
Paznen 2. Xumunueckue | XapakTepu3oBaTb  THIIbI
1 peaxkuuu XUMHUYECKHUX PEeaKIUi
Tunsl xummuueckux | CocTaBisITh peakuuu | KonTponbHas
peakimit COCTMHEHMUS, paborta
pa3ioxKeHus, oOMmeHa, | TectupoBanue
OK 01
OK 04 3aMeleHus,
OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIbHbBIE
peakuuu
OK 01 DNEeKTPOIUTHYECKAS CocraBnate  ypaBHeHus | KoHTponbHas
OK 04 | AMccounanus U | XMMHYECKHUX peakuuu | pabora
WOHHBIN 0OMeH WOHHOTO obmeHa ¢ | TectupoBanue

26




y4acTHUEM
HEOPraHUYECKUX BELIECTB

Paznen 3. Crpoenue u
CBOICTBa

UccnenoBath cTpoeHue u
CBOMCTBA

HEOPraHUYECKUX HEOpPraHUYECKUX BEILECTB
BELIECTB
Knaccugukanus, Knaccugunuponartsb Kontposnbnas
HOMEHKJIaTypa U | HEOpraHUYeCcKue pabota
OK 01 CTpOECHHUE BEIIIECTBA B COOTBETCTBUM | TecTupoBaHue
HEOPraHUYEeCKHNX C UX CTPOEHUEM
BEILECTB
DU3UKO-XUMHYECKUE YcranaBiuBaTh KonTposibHas
CBOICTBa 3aBHUCHMOCTh ¢dusuko- | pabora
HEOPraHUYECKUX XUMHYECKUX cBouctB | TectupoBanue
OK 01 BELIECTB HEOpPraHUYECKUX BEILECTB
OK 04 OT CTPOEHHS AaTOMOB U
MOJIEKYJI, a TakKXe TuIla
KPUCTAJUTMYECKOU
peleTKu
OK 01 Wnentuduxamms Hccenenosars Kontponbnas
OK 02 HEOPraHUYECKUX KaueCTBEHHBIC  pPeakiuu | pabora
OK 04 BEILECTB HEOpraHn4YeCcKHX BelecTB | TectupoBanue
Paznen 4. Crpoenue u | MccaenoBarb cTpoeHHe U
CBOMCTBA CBOMCTBA OpPraHUYECKUX
OpPraHWYECKUX BEILIECTB | BELIECTB
Knaccugukanus, Knaccugunuponats KoHnTponbsHas
OK 01 CTpOEHHE U | OpraHMyYecKHue BellecTBa | paboTa
HOMEHKJIaTypa B COOTBETCTBUM C uX | TectupoBaHue
OpraHMYECKUX BEUIECTB | CTPOCHHEM
CaoiicTBa VYcranaBimBarth KoHnTponsHas
OK 01 OpraHUYeCKUX 3aBUCUMOCTH ¢u3uko- | pabora
OK 02 COCIMHEHUN XUMUYECKUX ceoicTB | TectupoBanue
OK 04 OPraHMYECKUX  BELIECTB
OT CTPOEHUS MOJIEKYJI
UNnentudukanus Uccnenosatn KonTposbnas
OpraHUYECcKUX KauecTBEHHbIE  peakuuu | paboTa
OK 01 BEILIECTB, UX 3HAYECHUE | OPraHUYECKUX TecTtupoBanue
OK 02 U TOPUMEHEHUE B | COCAMHEHUN OTIEIBHBIX
OK 04 OBITOBOIA U | KJIaCCOB
IIPOU3BOJICTBEHHON
JESATEIBHOCTH
YyeJioBeKa
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Pasnen 5. Kunetnueckue u tepmonnHamudeckue | KonTponbHas
1 3aKOHOMEPHOCTH MTPOTEKaHHUsI XUMHUECKUX peakiuii | pabora
TectupoBanue
CKOpOCTh XMMHUYECKHX | XapaKTepu30BaTh KonrpomnbHas
peakuuu BIMSIHUE KOHILIEHTpauuu | paboTa
XUMHUECKOe pearupyomux BemecTs u | TectupoBanue
paBHOBECHE TeMIIepaTyphbl Ha
CKOPOCTh  XUMHYECKHX
OK 01 peakuui
OK 02 XapakTepu3oBaTh
BIIUSTHUE W3MEHEHUs
KOHLIEHTPAllUU BEILECTB,
peakuun cpeabl u
TeMIIepaTyphbl Ha
CMEILEHHE XHMUYECKOIOo
paBHOBECHS
1 Pa3nen 6. PactBopsl
OK 01 ITonsTne o pactBopax | Pasnuuars uctuHHble | KoHTpOosbHAs
OK 02 pacTBOPHI pabora
TecTtupoBanue
OK 01 HccnenoBanue cBoiictB | MccaenoBate  ¢usuko- | KontposbHas
OK 04 | PacTBOpOB XUMUYECKHE  CBOWCTBa | paboTa
UCTUHHBIX PaCTBOPOB TectupoBanue
5 [TpodeccrnonanbHO-OPUEHTUPOBAHHOE COJIEpKaHKe (COAepIKaHUe TPUKIIATHOTO
MOJTyJIs1)
Pasnen 7. Xumumsa B | OnenuBate nocienctsus | KontponbHas
ObITY U | OBITOBOMA u | pabota
IIPOU3BOJICTBEHHON IIPOU3BOJICTBEHHON TectupoBanue
JIeSITEIIbHOCTH JIeSITEIbHOCTH YeJIOBEKa C
YyeJioBeKa MO3UIUI 3KOJOTUYECKON
Oe3onacHocTH
Xumuss B ObiTy U | OnenuBars mnocneactBust | KontponbHas
OK 01 IIPOU3BOIACTBEHHOMN OBITOBO u | pabota
OK 02 JIEATEIIbHOCTH IIPOU3BOIACTBEHHOMN TectupoBanue
OK 04 YeJIoBeKa JIeATEIIbHOCTH YEJIOBEKaA C
OK 07 MO3UIUN DKOJOTHYECKON
0e3onacHoCcTH

5. BOITPOCHI JIJISI TPOMEKXYTOYHOM ATTECTAIIMM IO IUCIATIIMHE

®opmMoil MPOMEKYTOUHOM aTTeCTallMy MO JUCLHUIUIMHE SIBISETCS WTOrOBas OLEHKA U
Qg epeHIIMPOBAHHBIN 3aUeT.
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Bomnpochsr:
| cemecTp O0masi Xumus:

Jlatb onpeneneHue aTomy.

JlaTp onpeneneHne MOJIEKYIIE.

ITpocToe BeniecTBo. Kakoe cTpoeHNE UMEIOT ITPOCThIE BELIECTBA (IPUMEPHI).
OMmnupudeckast U cTpykrypHas popmyssl. [IpuBectu npumepsi.

N3omeps! u romotoru. [IpuBectu npumepsl.

JaTp onpeneneHue KoBaJeHTHOM cBsA3U. [IpuBecTu npumepsl.

Jatb onpenenenre HOHHOM cBA3U. [IpuBecTH nmpumMepsl.

Jatp onpenenenue BOAOPOAHOM cBA3U. [IpuBecTu npumepsl.

© oo Nk wdPE

JaTp onpeneneHue MeTauInyecKon cBsa3u. IIpusectu npumepsl.

[EEN
o

. date onpenenenue G u m cBsA3u. lIpuBenure npumepsl.

[N
[N

. Uto Takoe BaneHTHOCTb? [IpuMephl 371EMEHTOB C IOCTOSIHHOM BaJIEHTHOCTHIO.

[EEN
N

. Ctpoenue Tabmuisl Menaeneea.

. Ctpoenue sapa.

. CTpoeHue 311eKTPOHHOI 000JI0YKH aTOMA.

. Oxcuppl. Knaccudukanus 1 HOMEHKIIATypa OKCHJIOB.

[T Y FE S
o 01 A W

. T'uapokcunel. Kimaccudukaiys 1 HOMEHKIIATypa THIAPOKCHIOB.

[EEN
\‘

. Comu. Knmaccudukaiys 1 HOMEHKIIaTypa COJICH.

[EEN
oo

. Kucnorer. Kiaccudukanus 1 HOMEHKIIaTypa KUCIIOT.

[EEN
[(o]

. Knmaccudukanus XuMHIeCKuX peakiiui.

N
o

. ObpaTumbie U HEOOPATUMbIE XUMUYECKHE PEAKLIUU.
. CKOpOCTh XMMUYECKOHN peaKkuu.
. Xummnueckoe paBHoBecue. [Ipunnun Jle [laTense.

N DN
N -

Heopranuveckass xumus:

["anmoreHsl: crmocoObl MOMyUeHUs, XUMUYECKUE CBOWCTBA, PUMEHEHHUE.

Kucnopot: criocoOb! oTydeHus, XAMUYECKIE CBOMCTBA, IPUMEHEHHE.

Bonopona u ero coenuHeHHs: CrioCOOBI MOTYUYEHUs, XAMUYECKUE CBOMCTBA, IPUMEHEHHE.
Cepa u ee COeIMHEHHS: CIIOCOOBI MOTYyUYEHUsI, XHMUYECKUE CBOWCTBA, IPUMEHEHHE.
VYTrIiepo v ero COeIMHEHUS: CIIOCOOBI TIOyUeHUs, XHMUYECKUE CBOMCTBA, IIPUMEHEHUE.
A3OT ¥ €r0 COeIMHEHHUS: CITOCOOBI OMyUeHUs, XUMUYECKHE CBOWCTBA, MPUMEHEHHE.
[lenoyHbIe METAIIIBL: CIIOCOOBI OMYyUEHUs, XUMUYECKUE CBOMCTBA, IPUMEHEHUE.

N Ok owbdE

[lenouHo3eMenbHbBIE  METAJUIBI:  CHOCOOBI  MOJYYEHHs, XUMHYECKHEe CBOMWCTBa,

IIPUMEHEHHE.

9. AmoMHHHH W €ro COCIWHEHUS: CIOCOOBI TMONYYCHHs, XHMHUYECKHE CBOWCTBA,
IPUMEHEHHE.

10. XKene30 u ero cOeqUHEHNS: CTIOCOOBI IOTYUYCHHUSI, XHMHUUECKUE CBOMCTBA, IPUMEHEHHE.

Il cemecTp Oprannyeckas XumMmsi:

1. AnkasHwl: CcrmocoObI NOoJIyud€HUA, HOMCHKIIATYpa, H30OMCPUA, XUMHYCCKUC CBOﬁCTBa,
IMPUMCHCHHUC.
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2. AnKeHbBI: CcHocoObl MOJNy4eHHs, HOMEHKJIATypa, HM30MEpHusi, XHUMHUYECKHE CBOMWCTBA,

IIPUMEHEHUE.
3. AJKuHBL: CHOCOOBI MONYYEHHs, HOMEHKJIATypa, HM30MEpHs, XHMUYECKHE CBOICTBa,

IIPUMEHEHUE.
4. OngHOATOMHBIE CHHPTHI: CHOCOOBI MOJyYEHHs, HOMEHKIATYpa, U30MEpHs, XUMHUYECKUE

CBOﬁCTBa, IMPUMCHCHHC.

5. Anpaeruabl U KETOHBL:

CBOﬁCTBa, IMPUMCHCHHC.

6. KapOoHOBBIC KHCIIOTHI:

CBOMCTBA, IPUMEHEHUE.

7. CnoxHble 3(hUpHL

IIPUMEHEHHUE.

8. Xupsl, npuMeHeHHE.

9. VYrueBousl.

Knaccudukanus yrieBoaos.

CIIOCOOBI

MOJIy4YCHMU,

XUMHNYCCKUC CBOﬁCTBa, IMPUMCHCHHC.

HOMEHKJIaTypa,

CroocoOsnl

MOJIYy4YCHU A

10. AMMHOKHMCIOTEI: CIOCOOBI MOJIy4YCHUS, HA3BaHU, XUMHYCCKUC CBOMCTBA.

11. benku. YIX ponb B )KM3HU KUBOTO.

5.1. Onucanune MKAJ OLCeHUBAHUSA

CII0COOBI IMOJIy4Y€HHA, HOMCHKIJIaTypa, M30MCPUSA, XUMHUUYCCKUE
CII0COOBI IIOJIYU€HHA, HOMCHKIIATypa, U30MEpHUA, XUMHYCCKUC

XUMHUYECKHE CBOMCTBA,

MOHOCAXapuios,

HO HEKOTOphIE C
HEJIOYETaAMH.

Nuaukatopsl | HeyI0BJIEeTBOPH | yIOBJETBOPHUTE/b
XO0po1Io OTJIMYHO
KOMIIETeHIIH U TeJIbHO HO
YpoBEHb 3HAHUU
YpoBeHb
. B 00BeEME, .
YpoBeHb 3HaHUUI 3HAaHUU B
MuHumMaibHO COOTBETCTBYIOILIE
HUXKE B 00BeEME,
JIOTTYCTUMBIN M porpaMme
IMosanoTa MHUHUMAaTbHBIX . COOTBETCTBYIO
. . YpOBEHb  3HAHMM. | MOATOTOBKH.
3HAHUM TpeOOBaHMIA. meM
Honymeno wMHoro | lonmymieHo
Nmenn MECTO porpaMme
HErpyObIX OIINOKU. | HECKOJIBKO
rpyOble OLIMOKH. ITOATOTOBKH,
HerpyObIX
0e3 ouInooK.
OLIOO0K
[Iponemoncrpupo | IlpogemoncTpu
BaHbI BCE | pOBaHbI BCE
[IponeMOHCTPUPOB | OCHOBHBIE OCHOBHBIE
I[Ipn  pemenun
aHbl OCHOBHBIC | yMeHHUs. Pemiensr | ymeHus,
CTaHJAPTHBIX
ymenus.  Pemrensr | Bce OCHOBHBIE | pEUIeHbI BCE
3a1a4y HE
TUIIOBBIE 33Ja4M C | 3a/la4M C | OCHOBHBIE
Hannuue MIPOJEMOHCTPHUPO
. HerpyObIMU HerpyObIMU 3a1a4u c
yMeHu i BaHBl OCHOBHBIC
OIIMOKaMHU. OIIMOKaMHU. OT/I€TTbHBIMU
YMEHHUS.
Brimonnenst  Bce | BoimonHeHbl Bce | HECYLIECTBEHH
Nmenn MECTO
3a/laHus, HO HE B | 3aJIaHUf, B | BIM
rpyObie OLTHMOKH.
MIOJTHOM 00BbeMeE. HOJTHOM 00BEMe, | HeI0UeTaMH,

BEIIIOJIHEHEI BCE
3aaHus B
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IIOJIHOM

oObeme.
CdopmupoBanHo
CThb KOMITIETEHIIUN
CdopmupoBanHOCT
B uenom | ChopmupoBaHH
b KOMITETEHIINH
COOTBETCTBYET OCTh
COOTBETCTBYET
Kowmmerenmus B TpeOOBaHUSM, HO | KOMIETEHIIMH
. MUHUMAaJIbHBIM
MOJTHOW Mepe He €CTb  HEJOYETHI. | OJHOCTHIO
TpeOOBaHUSM.
copmupoBaHa. Nnmeromuxcs COOTBETCTBYET
Nmeronmuxcs . .
Nmeromuxcst . . | 3HaHWH, yMeHUH, | TpeOOBaAHUSM.
. . | 3HaHWH, yMCHHIA,
3HAHWUW, YMCHHU, HABBIKOB u | Nmeromuxcs
HaBBIKOB B IEJIOM .
XapakTepucTH | HaBBHIKOB MOTHBAIIHH B | 3HAHWIA,
JIOCTaTOYHO JUISt .
Ka copMu- | HEIOCTATOYHO EeJI0M YMEHH,
pelieHus
POBAHHOCTH TUTST pelieHus JOCTaTOYHO JIJISl | HABBIKOB u
MPAKTHYECKUX
KOMIIETEHIUN | IPAKTHYECKHUX peleHus MOTHBAIlUK B
(npodeccrnoHambHbBI .
(mpodeccronanb MPAKTUYECKUX MOJIHOM  Mepe
X) 3aj1a4, HO
HBIX) 3aad. 5 (mpodeccronanb | AOCTaTOYHO IS
Tpedyercst
Tpebyercs pevy HBIX) 3a/a4, HO | pelIeHUs
JIOTIOJTHATEITHHASI
IIOBTOPHOE TpeOyercs CJIOKHBIX
PAKTHKA o
o0yueHne JOTIOTHATEIbHAS | IPAKTHYICCKHIX
OOJIBIIMHCTBY
IpaKkTHUKa o | (mpodeccronan
MPAKTHYECKUX
HEKOTOPBIM bHBIX) 3a7a4.
3amad.
npodeCCHOHAIIbH
BIM 3aJ1a4aM.
YpoBeHnb
chopmu- . . .
bop Huzknit Hwuxe cpennero Cpennuit Bricokuii
POBAHHOCTH
KOMIEeTeHIU
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