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1. HOSICHUTEJIbHAS 3AIIICKA )
1. OBILASI XAPAKTEPUCTUKA PABOYEN IPOrPAMMBI YUEBHOI
JUCHUIINHBI

1.1 MecTO IMCUMIVIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM POrPaMMbI:

VYueOnas

JUCHUITIINHA

0/1.07

Xumus

ABIIACTCA 00s13aTeILHOM 4aCTbIO

00111600pa30BaTEIPHON TOJITOTOBKK 00pa30BaTeIbHOM IporpaMmbl B cooTBeTcTBUU ¢ PI'OC 1o
cnenuanbHocTd 11.02.15 NHPOKOMMYHUKAIIMOHHBIE CETH M CUCTEMBI CBS3H.

1.2 Ilnanupyemble pe3yJabTaThl 0CBOCHHUS AUCHUIIJIMHBI:
B pamkax nporpammbl yueOHOM JUCIUTUIMHBI 00y4YarOIIMMUCS OCBAaMBAIOTCS YMEHUS M 3HAHUS:

Koa n
HAHMEHOBaHHeE
(popmupyembIx
KOMIIeTeHIN

l'[.nalmpyeMble Pe3yJbTaThbl OCBOCHUA TUCIHHUIIJINHBI

Oo0mrue

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

OK 01.

B 4acTu
BOCIIUTAHMSA:
- TOTOBHOCTb K TPYAY, OCO3HaHHE
LEHHOCTHU MacTepcCTBa,
Tpyzaoooue;

- TOTOBHOCTb K  aKTHUBHOU
JIESITEIBHOCTH TE€XHOJIOIMYECKON
U COLMAJbHON HaIpaBJIECHHOCTH,
CIIOCOOHOCTh VUHUIMUPOBATbD,
IJIAHUPOBATh M CAMOCTOSITEIBHO
BBITOJHATh TAKYIO J€STEIbHOCTD;
- MUHTEpeC K pa3Nu4HbIM cdepam
npodeCcCHOHAILHON
JIeATEIBbHOCTH,

OgiaieHHe YHHMBepCAJIbHBIMH
Y4eOHbIMH MO3HABATEIbHBIMH
AeCTBUAMMU:
a) 0a3oBble
NeUCTBHA:

- CaMOCTOSITEJIBHO
dbopMynupoBath "
aKTyaJIu3upOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYIIECTBEHHBIN
NPU3HAK WJIM OCHOBaHUA JUIsS

TPYA0BOI0

JIOrH4€CKUue

CpaBHEHHMs, Kiaccuukauuu |
00001IeHHS;

- ONpEeNATh LU
NesITebHOCTH, 3aJaBaTh
mapamMeTpel W KpUTEPUH WX
JOCTH)KEHUS;

- BBIABISTH 3aKOHOMEPHOCTH W
IPOTUBOPEYUS B

paccMaTpUBaEMbIX SBJICHUSAX;

- BHOCHUTH KOPPCKTUBLI B
JACATCIIBHOCTD, OLCHUBATDH
COOTBCTCTBHC PE3yJIbTATOB
OCIIIM, OLCHUBATDH PUCKHU

- BIIQJACTh CHCTEMOM XHMHUYECCKHUX 3HAHUIA,
KOTOpasi ~ BKJIFOYAET:  OCHOBOIIOJIAraroIline
MOHATUSA  (XMMHUYECKUNA  BJIEMEHT, aToM,
JJIEKTPOHHast 00oylouka aroma, s-, p-, d-
AJIEKTPOHHBIE  OpOWTAM  aTOMOB,  HOH,
MOJIEKYJIa, BaJICHTHOCTb,
AIEKTPOOTPULATEIBHOCTbD, CTEIIEHb
OKUCIICHUs, XHMHYECKass  CBS3b, MOJIb,
MOJISIpHAas ~ Macca,  MOJISIpHBIM  00BeM,
YIJIEPOJHBIA  CKEJIET, dbyHKIIMOHATbHAS
rpynmna, pagukali, H30Mepusi, H30MEpHI,
TOMOJIOTUYECKUM pan, TOMOJIOTH,
YIJIEBOAOPOBI, KHUCJIOPO/I- u
a3z0TcoepKalue COEIMHEHMUS,
OMOJIOTUYECKH BEIIECTBA
(yrmeBoabl, JKHUpBI, O€NKH), MOHOMED,
MOJIUMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMUS,
KpUCTAJUTUYECKast pernieTka, THUIIBI
XUMUYECKUX  peaKkuui (OKHCITUTENBHO-
BOCCTAaHOBHUTEJIbHBIE, 9K30-U
SHIO0TEPMUYECKHE, peakiumn MOHHOTO
oOMeHa), pacTBop, JJIEKTPOJIUTHI,
HEDIJIEKTPOJIUTHI, AIEKTPOIUTHYECKAS
JUCCOIMAIs, OKUCIUTEIb, BOCCTAHOBUTEND,
CKOPOCTh XMUMUYECKON PEaKIUU, XUMUUIECKOE
paBHOBECHE), TEOpPUM U 3aKOHBI (TEOpHs
XHMHUYECKOTO  CTPOEHUS  OpPraHUYECKUX
BEILIECTB AM. byrneposa, Teopus
AIEKTPOIUTHYECKOMN JTUCCOITHAITNH,
nepuoauuecku 3akoH J[.M. Menneneesa,
3aKOH COXPAHEHHS MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN SI3BIK XUMUH,
(aKTOIOTUUECKNE CBEIEHUS O CBOMCTBAX,

AKTHUBHBIC

cocTaBe, MOJTYy4YECHUU u 0€e30I1acHOM
HUCIOJIb30BAHUU BaKHEUIITIX
HEOPraHWYECKUX U OPraHUYECKUX BEILLIECTB B
ObITY W  TPAKTUYECKOW  JICSITEIbHOCTH




MOCJIE/ICTBHUM 1€ATEIIHOCTH;

- pa3BUBaTh KpeaTuBHOE
MBIIUICHHUE pu peuieHnu
YKU3HEHHBIX TIPOOJIeM

0) 0a30BbIe HCCJIeI0BaTEIbCKHIE
nefiCTBUSA:

- BIQJETh HaBbIKaMU Yy4eOHO-
UCCIIEN0BATEIBCKON U IIPOEKTHOM

JIeSTEIbHOCTH, HaBbIKAMU
pasperieHus mpoodieM;

- BBISIBJISTh NPUYHHHO-
CIIC/ICTBCHHBIC CBSI3U u
aKTYyaJIU3UpOBATh 3ajau4y,
BBIIBUT'aTh TUIIOTC3Yy €€ PCUICHUA,
HAaXOJIUTh apryMeHTbI TSt
JI0Ka3aTebCTBA CBOUX
YTBEPXKICHHIA, 3a71aBaTh
[apaMeTpbl u KpUTEpUU
pelIeHuS;

- QHAJIM3MPOBATh MOJYYCHHBIC B
X071e peuieHus 3aaun
pEe3yJIbTaThI, KPUTHYECKH

OHCHUBATb HX JOCTOBCPHOCTD,
IIPpOrHo3upoBaTb HU3MCHCHHC B
HOBBIX YCJIOBUSX,

- YMCThH INEPCHOCUTHL 3HAHHUA B

[I03HABATEIIbHYIO u
PAKTHYCCKYFO obiactu
KUBHECACATCIIBHOCTH,

- yMeTh HMHTETPUPOBATh 3HAHUS
nu3 pa3HI)IX Hpe,[[MeTHI)IX
oOuacrei;

- BBIIBUT'AaThb HOBBIC niaeu,
npeiarath OpUTHHAIIbHBIC

MOJXO/Ibl U PEUICHUS;
- CIIOCOOHOCTD UX MCITOJIL30BaHUS
B TTIO3HABATEIILHOM W COIMAJILHOMN
MIPAKTUKE

YEJI0BEKa;

- YMEThb BBIABIIATH XapaKTEPHbIC IPU3HAKU U
B3aUMOCBS3b U3YYECHHBIX HIOHSTHH,
IIPUMEHATH COOTBETCTBYIOIIME IOHATUS IPH
OIIMCaHUU CTpOEHUs u CBOICTB
HEOPraHWYECKUX U OPraHUYECKHUX BEIECTB U
UX MPEBpalllcHUuM; BBIABIATh B3aWMOCBS3b

XUMHYECKUX 3HAHWK C TOHATUSMU H
MpeJICTaBICHUSMH JIPYTHUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- yMeThb UCHOJb30BaTh  HAUMEHOBAHUS

XUMHUYECKUX COECIUHEHUM MEXKIyHapOJHOTO
CO03a TEOPETUUECKON M MPHUKIATHON XUMUHU
U TpUBHAJIbHBIE Ha3BaHWUS  Ba)KHEUIIUX
BEIIECTB (STWJIEH, aLEeTWIeH, IJIULEpPHUH,
denon, dopmanmpaerui, YKCYCHas KHCIIOTA,
IJIULWH, YrapHbeld ra3, YIJICKUCIBIM ras,
aMMHaK, TalleHass W3BeCTb, HEralleHas
U3BECTb, IMUThEBas CcojJa U  JPYIUx),
COCTaBJIATh (OPMYJIbl HEOPraHMYECKUX U
OpraHUYECcKUX BELIECTB, ypaBHEHUS
XMUMUYECKHX peakluil, 0OBACHATh UX CMBICI;
MOJATBEPXKJIATh XapaKTEpPHbIE XUMHYECKHE
CBOWCTBA  BELIECTB  COOTBETCTBYIOIUMHU
AKCIIEPUMEHTaMU M 3allUCAMU  YpPaBHEHUU
XMUMUYECKHUX peaKIuii;

- yMETb YCTAHABIMBATh IPUHAJUIEKHOCTD
U3yYEHHBIX HEOPIaHUYECKUX U OPraHUYECKUX
BEUIECTB K OIpEAEJICHHBIM KjlaccaM H
IpynmnaM COEIUHEHUH, XapaKTEepU30BaTh HUX
COCTaB M BaKHEWINIME CBOMCTBA; ONPENEIATH
BUJBl XUMHUYECKUX CBsA3eH (KOBaJeHTHa,
MOHHAsl, METaJNInYecKasi, BOJOPOAHAsSI), TUIIBI
KPUCTAJTINYECKUX pELIeToK BEIIIECTB;
KJIaCCU(UIIMPOBATh XUMUYECKUE PEAKIINH;

- chopmMupoBaTh  MNPEICTABICHUA: O
XUMHYECKON COCTAaBJISIOLIEH
€CTECTBEHHOHAYyYHOW KapTUHBI MHpA, POJIH
XUMHUM B TO3HAHUM SBJICHUN TPUPOABI, B
(GOpMHpPOBAaHUU MBIIUIEHUS U KYJIbTYPHI
JUYHOCTH, ee (GyHKIIMOHATILHOM
IpaMOTHOCTH, HEOOXOAWMOW sl pelieHus
MPAKTUYECKUX  337a4 U SKOJOTMYECKH
00OCHOBaHHOTO  OTHOIIEHUSI K  CBOEMY
3JI0pOBBIO U IPUPOJIHOM cpenie;

- YMETb IIPOBOAUTH PAcUEThl IO XUMHYECKUM
dbopMynaM U  YpaBHEHMSIM XHUMHUYECKHX
peakiMii ¢ MCIOJNb30BaHUEM (PU3MYECKUX
BEJIMYMH, XapaKTepU3YIOIIMX BeIIecTBa C
KOJINYECTBEHHON CTOPOHBI: Macchl, oObema
(HOpMasibHBIE YCIIOBHS) Ta30B, KOJUYECTBA
BEIECTBA, MCII0JIb30BaTh CUCTEMHBIE




XUMHWYCCKUC 3HAHUA OJIA IMMPUHATUA pemeHHﬁ
B  KOHKPCTHBIX  JKU3HCHHBIX  CHUTyallUAX,
CBA3aHHBIX C BCIICCTBAMU U UX ITPUMCHCHHUEM

OK 02.

B o0Js1acTH HEHHOCTH HAYYHOIO
MO3HAHMS:

- c(hOpMHUPOBAHHOCTH
MHPOBO33PEHU,
COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH1 u 00111eCTBEHHOM
NPaKTUKH, OCHOBAHHOIO  Ha
Jajiore KYJIBTYP,
CIOCOOCTBYIOLIETO  OCO3HAHUIO
CBOEro MecCTa B MOJIUKYJIBTYPHOM
MUpE;

- COBEPIICHCTBOBAHUE SI3BIKOBOU
U YHUTATEJIbCKOM KYJIbTYpbl Kak
cpencTBa B3aUMOJICUCTBUS
MEXAYy JIOJbMH U  IO3HAHUS
MUpa;

- OCO3HAaHME LIEHHOCTU HAay4YHOU
JeSATeTbHOCTH, TOTOBHOCTH
OCYLIECTBJISITh  MPOEKTHYID U
HCCJIEIOBATEIbCKYIO
JEATEIbHOCTh MHANBUIYAJIbHO M
B IPYIIIIE;

OBiaseHue yHUBepPCAJIbHBIMU
yueOHbIMH MO3HABATEJIbLHBIMH
JeHCTBUSIMU:

B) padora ¢ nndopmanueii:

- BJAQJIETh HaBBIKAMH MOJIYYEHUS
uHpopManui W3  HCTOYHUKOB
pa3HbIX THUIOB, CaMOCTOATEIBHO
OCYIIECTBIISITh TOUCK, aHaJM3,

CHUCTEMATU3ALNIO0 "
UHTEpHpeTalnlo  UHPOpPMALUU
pa3IMYHBIX BUAOB U GopM
IIPEJICTaBIICHHUS],

- CO31aBaTh TCKCThHI B PA3JIMIHBIX
Q)opMaTax C Y4Y€TOM HAa3HAYCHHA

uH(popMalun nu LEJIEBOM
ayJIUTOpHUH, BBIOHpast
ONTHUMAJILHYIO bopmy

NPEeJCTaBICHNS U BU3yaIH3alUH;
- OILIGHMBAaTh  JOCTOBEPHOCTbD,
JETUTUMHOCTb HMH(pOpMaIuu, ee
COOTBETCTBUE  TPAaBOBBIM U
MOpaIbHO-ITHYECKUM HOpPMaM;

- UCIOJIb30BATh cpeacTBa
UH(POPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH
B pElICHUHU KOTHUTHBHBIX,

- yMETb IUIAHUPOBAaTh U  BBINOJIHATH
XUMUYECKUHA 3KCIEpUMEHT (IIpeBpalLeHHsI
OpraHMYECKHUX BEIECTB IIPU HarpeBaHuW,
IIOJIy4eHHE ITUIICHA U U3Y4YE€HUE €ro CBOWCTB,
KAUeCTBEHHbIE pEaKlUUU Ha  albJETUbl,
KpaxMaJl, YKCYCHYIO KHCJIOTY; IeHaTypalus
O€JKOB NpU HArpeBaHHM, LIBETHBIC PEAKIHH
O€nKoB;, NPOBOJUTH  PEAKLUUU  HOHHOTO
oOMeHa,  ompeneniaTb  Cpedy  BOJHBIX
pacTBOpOB, KayeCTBEHHbIE peakUUM Ha
cynbdar-, kKapOoHaT- U XJIOPHI-aHUOHBI, HA
KaTHOH aMMOHUS; pewarb
SKCIIEPUMEHTAJbHBIE  33Jaud 10 TeMaM
"Meramibl" u "Hemerambl") B COOTBETCTBUU
C TMpaBWJIAaMH TEXHUKHA O€30IacHOCTH TIpH
oOpalleHny ¢ BeLeCTBaMU U J1a0OpaTOPHBIM
000py/0BaHUEM; MPEACTABIATh PE3YJIbTAThI
XMMUYECKOI0 SKCIIEpUMEHTa B (popmMe 3anucu
YPABHEHUN COOTBETCTBYIOIUX PEaKUUA U
(dbopMynMpoBaTh BBIBOABI HAa OCHOBE 3THUX
pE3yJIbTaTOB;

- yMeThb  aHAIW3UPOBaTh  XUMHMUYECKYIO
nH(pOpMaLIMIO, TOJYyYaeMyl U3  pa3HbIX
HCTOYHHUKOB (cpencts MaccoBOM
uH(popmanuu, cetb IHTEpHET U Apyrue);

- BJAJIleTh OCHOBHBIMH METO/JaMHU HAyYHOTO
MO3HAHUS BEIECTB M XUMHUYECKHUX SIBJICHHM
(HabmoieHMe, U3MEpEeHHe, HKCIEPUMEHT,
MOJICIIUPOBAHUE);

- YMETb IIPOBOAMTH PACUEThl IO XMMHYECKUM
dbopMynaM U  YpaBHEHMSIM XHUMHUYECKHUX
peakuMii ¢ UCIONb30BaHUEM (PU3MUYECKUX
BEJIMYMH, XapaKTEPU3YIOIIMX BELIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0O0bema
(HOpManbHbIE YCIIOBHUSI) Ta30B, KOJUYECTBA
BELIECTBA; UCII0JIb30BATh CUCTEMHbIE
XMUMUYECKHE 3HAHUS JUIS IPUHATHUS peIIeHUi
B KOHKPETHBIX JKM3HEHHBIX CHUTYaIHsX,
CBS3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHEM




KOMMYHUKATHBHBIX u
OpTraHHU3allMOHHBIX 3aga4 C

COOIIOIEHUEM TpeOOBaHMI
OPrOHOMUKH, TEXHUKH
0e30MacHOCTH, TUTHEHBI,
pecypcocOepexeH s, MPaBOBBIX U
ITHYECKUX HOPM, HOPM

nH(OPMAIIMOHHOK 0€30MTaCHOCTH;
- BJIaJICTh HaBbIKAMH
pacro3HaBaHUS U 3aLTUTHI
nHpopmanuu, nHOOPMAITMOHHOM
0€30MacHOCTH JTUYHOCTH,

OK 04.

- TOTOBHOCTb K CaMOpPa3BHUTHIO,
CaMOCTOSATEIIBHOCTU u
CaMOOIIPEIEIICHHUIO;

-OBJIaJICHUE HABBIKAMU Y4eOHO-
MCCIIEI0BATEIBCKOM, IPOEKTHON
1 COIMAJIbHOMN IEATCILHOCTH;
OsiajeHne YHHMBEPCAJIbLHBIMH
KOMMYHHUKATHBHBIMHU
JelCTBUSIMU:

0) coBMecTHasl 1eSITeJIbHOCTh.

- IIOHMMAaTb M MHCIIOJIb30BATh
IpPEUMYIIECTBA KOMAaHJHOU H
UH/IUBUYaJIbHONU PabOTHI;

- NPHUHHUMATh LEJIH COBMECTHOMU
JESATEIIBHOCTH, OPIraHU30BbIBATh
U KOOPJIMHUPOBATh JIEHCTBUS I10
€€  JOCTHKEHHUIO:  COCTaBIIThH
IJIaH JIEUCTBUM, pacIpeaearTh
poix ¢  y4eTOM  MHEHHH
Y4aCTHUKOB o0cyx1aTh
pe3yiabTaThl COBMECTHON pabOThI;
- KOOPAMHUPOBATh M BBINOIHSITH
paboTy B YCJIOBHUSX PpEabHOTO,
BUPTYaJIbHOT'O "
KOMOMHHPOBAHHOTO
B3aMMOJEICTBHS;

- OCYLIECTBJISITH  ITO3UTHUBHOE
CTPAaTETUYECKOE IIOBEACHHUE B

Pa3INIHBIX CUTyaluiXx,
MPOSIBIISITH TBOPYECTBO u
BOOOpaxeHwue, OBITH
UHUIIMATHBHBIM

OBiaseHue YHUBEPCAJIbHBIMHU
peryJisTUBHBIMH J1CHCTBUSIMH:
r) IpUHATHE ce0si W JAPYrux
JIIozIei:

-  OpUHUMATb  MOTHUBBl  H
apryMeHTbl JApYTuX JIIOAEH IpHu
aHam3e pe3yabTaToOB
JESITEIIbHOCTH;

- yMeTh IUIAHUPOBAaTh W  BBINOJHATH
XUMUYECKUH SKCIEPUMEHT (IIpeBpaIeHHs
OpPraHMYEeCKHUX BEIIECTB IPH HArpeBaHUH,
HOJTy4eHHE ITUIICHA U U3Y4YEHHE €r0 CBOICTB,
Ka4eCTBEHHBIC PEAaKUMU Ha  aJbJETHJBL,
KpaxMaJl, YKCYCHYIO KHCJIOTY; JIeHATyparus
OeNKOB IpHM HArpeBaHUM, LBETHBIC PEAKIUU
O€lKOB, TPOBOIUTH PEAKUUU  HOHHOTO
oOMeHa,  ONpeleNsITb  Cpemny  BOJHBIX
pacTBOpOB, KayeCTBEHHBIE pEaKUUU Ha
cynbdar-, kapOOHAT- M XJOPUA-aHHOHBI, Ha
KaTHOH aMMOHWUS; pemarpb
IKCIIEPUMEHTANIbHBIE ~ 33/la4d [0  TeMaM
"Metamisl" u "Hemeramisl") B COOTBETCTBUU
C MIpaBWIaMH TEXHHKH O€30MacHOCTH IpU
oOpallleHn! ¢ BEIIECTBAMHU U J1aOOPaTOPHBIM
000py/IOBaHUEM; TPEICTABIATh PE3YJbTATHI
XUMHYECKOTO IKCIIEPUMEHTA B (pOpME 3amHch
YPaBHEHHH COOTBETCTBYIOIIUX pEaKIUi U
(dbopMyHpOBaTh BBIBOJABI HAa OCHOBE 3THX
pe3yabTaToB




- MPU3HABATh CBOE MIPABO M MPABO
JIPYTHX JIFO/ICH HA OLTHOKMY;

- pa3BHUBATh CIIOCOOHOCTH
MOHUMATh MUP C TTO3UIIH
JPYTOro YeIOBeKa;

OK 07.

B 06.1acTH 3K0J10THYECKOTO
BOCIIUTAHMS:

- c(hOpMUPOBAHHOCTH
9KOJIOTHYECKOM KYJIBTYPBI,
MOHMMAHUE BIIUSHUS COIUAIBHO-
SKOHOMHMYECKHUX IPOLIECCOB Ha
COCTOSIHUE IIPUPOTHON U
COLIMATILHOW Cpelbl, OCO3HaHHE
JI00ATBEHOTO Xapakrepa
9KOJIOTHYECKUX MPooIem;

- TUTAHUPOBAHHE "
OCYIIECTBIICHUE  JCWCTBHI B
OKPY’KaIOIIe Cpelle Ha OCHOBE
3HaHUSA  Leled  yCTOWYMBOIO
Pa3BHUTHS YEIIOBEYECTBA;
AKTUBHOE HENPUITHE JECUCTBU,
IIPUHOCSIIMX BpEJ OKPYKAIOIIEH
cpene;

- YMEHHE MPOTHO3UPOBATH
HeOIaronpusTHhIC
3KOJIOTHYCCKHE MOCJIEACTBUSI
NpeANPUHAMAEMBIX JEHUCTBUIA,
MpEIOTBpALIATh HX;

- pacuipeHue OIThITa
eITEeIILHOCTH IKOJIOTUUYECKOH
HaIIPaBJIEHHOCTH;

- OBJIaJIEHUE HaBbIKaMH y4eOHO-
HCCIIEI0BATENILCKOM, IPOEKTHOMN
W COIIMAJIbHOMN IeATCILHOCTH;

- chopMupoOBaTh MIPEICTABICHHUS o
XHUMHYECKOU COCTaBJIAIONICH
€CTECTBCHHOHAYYHOW KApTUHBI MHpPA, POJIH
XUMUU B TIO3HAHWW SIBJICHUW TIPUPOJBI, B
(GOpPMUPOBAHUM MBIIUICHUS U KYJIbTYPBI
JIMYHOCTH, ee (hYHKIIMOHATILHOM
IPaMOTHOCTH, HEOOXOJMMOU ISl peIICHHUS
MPaKTUYECKUX  3aJad M IKOJOTHYECKH
00OCHOBaHHOTO  OTHOIIEHUS K  CBOEMY
3I0POBBIO U TIPUPOTHON CpeEIE;

- YyMETh COONIOATh MpaBUIA SKOJIOTHYCCKH
1[e1eco00pa3HOro TMOBEACHUS B OBITY H
TPYJIOBOU JEATSIEHOCTH B IEJSIX COXPAHCHUS
CBOETO 3JI0pPOBbS M OKPYXKAIOIIeH MPUPOIHOMA
CpeIlbl, YYUTHIBATh OMACHOCTh BO3ICHCTBHS
Ha OKHUBBIC OPTraHW3MBI  ONpEIEICHHBIX
BEIIECTB, IIOHMMAsi CMBICI  IIOKa3aTess
MpeleIbHON JOMYCTUMOM KOHIIEHTPAIUH




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCIATIIIMHBI

2.1. O0beM o0meo0pasoBaTeIbHON Y4eOHOM IMCHMIIJIMHBI M BUABI Y4e0HOH padoThl

. O0bém B
Bua yueOHoii padoThI
yacax

O6beM yueOHOM TMCUMILTHHBI 78
B TOM YHCIJIE:

38
TEeopeTu4ecKoe o0ydyeHue
JlaGopaTopHbie pabOThI 10
MPAKTUYECKHUE 3aHSTHS, B T.4. KOHTPOJIbHBIE PAOOTHI 28
13 HUX MTPOMEXKYTOUHas artectanus B hopme nuddepeHImpoBaHHOTO 3a4eTa 2




2.2 TemaTn4eckuii IVIaH U COJlePKAHNE TUCUUIIMHBI

HanmenoBanue Conep:xanue yueOHOIro MaTepuasia, JJadopaTopHble U NPAKTHYECKHE 3aHATHSA, O0bem | Dopmupyemble
pa3aesioB M TeM KOHTPOJIbHbIE Pa00ThI 4acoB KOMIIeTEHIIUH

Pa3nes 1. OcHOBBI CTPOEHUsI BelecTBa 8
Tema 1.1. Ctpoenue CoBpeMeHHass Mojenb CTpoeHuss aroMa. CUMBOJIMYECKUH SA3bIK XUMUU. XHUMHUYECKUU OK 01
ATOMOB XMMHYCCKIX DJIEMEHT. DJIEKTpOoHHas KoHurypanus aroma. Kimaccupukamusi XUMUYECKHX 3JIEMEHTOB
37IEMEHTOB U PHPONA (s-, p- d-:zneMeHTLI). BanentHbie 351eKTpOHBI. BaneHTHOCTSH. ?HeKTpOHHaﬂ npupoaa 2
HMIECKOMN CBA3MH XUMUYECKON CBSI3U. DIEKTPOOTPHUIIATEILHOCTh. BUabl XUMHUECKOM CBSI3U (KOBaJICHTHAS,

MOHHAsI, METAJJTHYECKasi, BOJOPOJIHAS) U CIIOCOOBI ee 00pa30BaHUs

IIpakTHYeckne 3aHATHS 2

Pemrenue 3aganuii Ha HCHOJIL30BaHUE XUMHUYECKOM CHMBOJIMKA W Ha3BaHUM COCIUHEHUN

[0 HOMEHKJIATYpEe MEXAYHApOJHOIO0 COK3a TEOPETUYECKOM M MPHUKIAAHOM XUMHH U

TPUBHAIBHBIX HAa3BaHUH IS COCTABJICHHUS XUMHUYCCKUX (OPMYT JIBYXaTOMHBIX

coequHEHN (OKCHUIOB, CyNb(PUAOB, THAPUAOB U T.I.) M JAPYrUX HEOPraHUYECKHX

COCIMHEHHH OTJEIBHBIX KJIACCOB.

[IpakTHueckue 3agaHusl HA YCTAaHOBJIEHUE CBSI3M MEXKIY CTPOCHHUEM aTOMOB XHMHUYECKHX

9JIEMEHTOB U TEPHOJUYECKUM HU3MEHEHHUEM CBOMCTB XUMHUYECKHUX DJIEMEHTOB M HUX

COEJIMHEHMI B COOTBETCTBHH C MOJ0KeHHeM [lepuoanueckoil CUCTEMBI.
Tema 1.2. [Iepnonnueckas cuctema xXumuieckux 3ineMeHToB .M. Menneneesa. @usnueckuit 2 OK 01
[lepuonnueckuii 3akon | cmbica [leproanueckoro 3akona .M. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHUS OK 02
u Tabnuna J1.1. CBOMCTB XUMUYECKUX DJIEMEHTOB, 00pa3yeMbIX UMHU IIPOCTHIX U CJIOKHBIX BEIIECTB B
Menneneena COOTBETCTBHUHU C MOJIO)KEHUEM XUMHUECKOTro 351eMeHTa B [lepuoanueckoii cucreme.

MupoBo33peHueckoe 1 HaydHoe 3HadeHue [lepuonnueckoro 3akona J1.11. Menneneesa.

[Iporuossl .M. MenneneeBa. OTKpbITHE HOBBIX XMMHUYECKUX 3JIEMEHTOB.

IIpakTnyeckune 3aHATHSA 2

Pemrenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 33JaHUN HA XapaKTEPHU3ALUIO
XAMHYECKHX DJIEMEHTOB «MeTaluinyecKkue / HeMeTaIINUYeCKHE CBOMCTBA,
3J'IeKTpOOTpI/IHaTeJ'IBHOCTI) XUMHUYCCKUX 3JICMCHTOB B COOTBCTCTBUHU C UX BJ'ICKTpOHHI)IM
CTPOECHUEM U MOJIOKEHUEM B IEPUOAUYECKON CUCTEME XUMHUECKUX deMeHTOB J[. 1.
MenneneeBay




Pa3nen 2. XuMunueckue peakuuu

Tema 2.1. Tumsl
XAMHYECKUX PEaKIUi

Knaccudukanms 1 TUITBI XMMHUYECKUX PEAKIUi C y4aCTHEM HEOPTaHUYECKUX BEIECTB.
CocrapneHue ypaBHEHUHN peakuid COeAMHEHUS, Pa3JIOKEHUS, 3aMEILIeHHs], 0OMEHa, B T.4.
peaKIuii TOpeHMs, OKHUCICHUSI-BOCCTAHOBIJICHHUS.

ypaBHeHI/ISI OKHUCJIICHUA-BOCCTAHOBJICHUSL. CTGHGHB OKHUCJICHUA. OKI/ICJII/ITGHL )41
BoccTaHOBUTEh. COCTaBICHUE U YPAaBHUBAHUE OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxuii METOJI0M AJIEKTPOHHOTO Oatanca. OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIC PEAKITHH
B IIPUPO/IC, TPOU3BOACTBEHHBIX MPOIIECCaX U KU3HEACITSIBHOCTH OPTraHU3MOB

IIpakTnyeckune 3aHATHSA

KonnuecTBeHHble OTHOIIEHNS B XUMHUUA. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUU U
pacueTsl MO YPAaBHEHMUSIM XHMHUYECKUX peakuuid. Moyl Kak equHHMIa KOJWYEeCTBa
BeniecTBa. MossipHast Macca. 3aKOHBI COXPaHEHMsI MacChl M SHEPruu. 3aKOH ABOraipo.
Mounsipablii 00beM razoB. OTHOcUTEIbHAs IUIOTHOCTh ra3oB. Pacyerbl 1o ypaBHEHUSIM
XMMHUYECKHUX pEeakIHil ¢ UCIOIb30BAaHUEM MAaCChl, 00beMa (HOpMaJbHbIE YCIIOBHS) I'a30B,
KOJINYECTBA BEILIECTBA

OK 01

Tema 2.2.
DIEeKTPOTUTHYECKAS
JUCCOLIMAIUS M HOHHBIN
oOMeH

Teopust »nexkTponuTudeckoil auccoruanuu. HOHBL DIEKTPOIUTHI, HEIIEKTPOIUTHI.
Peakuuu nonHoro ooMena. CocraBieHHe peakiuii HOHHOTO OOMEHA MyTeM COCTaBIICHUS
UX TOJHBIX M COKpAllCHHbIX MOHHBIX YpaBHeHUH. KHCIOTHO-OCHOBHBIE peaKIuH.
3amaHust HA COCTABIICHHE MOHHBIX PEaKIHi

JlabopaTropHble 3aHATHUS

JlaGopatopHas paboTa “TUIbl XUMHUYECKUX PEaKIIUi”.

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMUYECTBY UCXOJIHBIX U 00pa3yIOLIUXCs BELIECTB) U
NPU3HAKOB XUMHUYECKUX peakuuid. [IpoBeneHne peakiiuit HFOHHOro oOMeHa, onpezeIeHue
CpeJibl BOJHBIX pACTBOPOB. 3aJaHUsI HA COCTABJICHNE HOHHBIX PEaKIIH

KonTtposbHas padora 1

CTpO@HI/Ie BCIIECTBA U XUMHUUYCCKHUE PCAKIIUU

OK 01
OK 04

Pa3pnen 3. CtpoeHune U CBOMCTBA HEOPIaHMYECKUX BeELECTB

14




Tema 3.1.
Knaccudukanms,
HOMEHKJIATypa
CTpOCHHUE
HEOPraHMYECKUX
BCIIIECTB

[Tpenmer Heopranuueckoi xumun. Kiaccudukanus Heoprannyeckux Beiects. [IpocTbie
U CJIOKHBIE BeniecTBa. OCHOBHBIE KIIACCHI CIIOMHBIX BEIIECTB (OKCHIbI, THIIPOKCH/IBI,
KHUCIIOTBI, COJIM ). B3anMOCBsI3b HEOPraHMYECKHX BEIECTB. ArperaTHbIe COCTOSHHS
BemectBa. Kpucrammmyeckue u amopdHbie BenecTBa. THUITBI KPUCTATUTUYECKUX PEILIETOK
(aToMHasi, MOJICKYJISIpHAs!, HOHHAs, METAJUTNYECKas ). 3aBUCHMOCTh (DU3MYECKUX CBOWCTB
BEILIECTBA OT THUIA KPUCTAIUIMYECKOW PEIICTKH. 3aBUCHMOCTh XUMUYECKOM aKTHBHOCTH
BEIECTB OT BHJa XUMHYECKON CBS3U M TUIIA KPUCTAIUINYECKOI perieTku. [IpudnHebl
MHOT000pa3usi BEUIeCTB

IIpakTnyeckue 3aHATHSA

Homenknarypa HeopraHmueckux BEIIECTB: Ha3BaHHE BEIECTBA UCXO/I U3 UX
XUMHAYECKON (OPMYIIBI MM COCTABICHNE XUMUYECKOH (DOPMYITBI UCXO/Is U3 Ha3BAHHS
BemiectBa 1o mexxaynapoanoit (MIOITAK) unu TpuBHanbHOM HOMEHKIATYDE.

Pemenne mpakThueckux 3aJaHMi MO KiaccH(UKAIMU, HOMEHKJIATYpe M XUMHUYECKUM
dbopMyllaM HEOPraHMYECKUX BEIIECTB PA3UYHBIX KJIAcCOB (yrapHbId ras, YrIeKUCIBIN
ra3, aMMHax, raiieHasi U3BeCTb, HeTalleHas U3BeCTh, MUThEBAs CO/a U IPYTUX): Ha3bIBATh
U COCTaBIATH (POPMYJIBI XUMUUECKUX BEIIECTB, ONPEAEIATh MPUHAJICKHOCTD K KIIaccy.
HcTounuku xumMuueckoi HHGpopMaIuu (CpeicTB MaccoBOM nHpopMaiuu, cetb aTepuer
u npyrue). [lorck napopmany o Ha3BaHUAM, UACHTUDHUKATOPAM, CTPYKTYPHBIM

dhopmynam

OK 01
OK 02

Tema 3.2. dusuko-
XUMHYECKHE CBOCTBA
HEOPraHUYECKHX
BEIICCTB

Merambl. O0nme Gpusnueckre 1 XUMHYECKHE CBOicTBa MeTayutoB. CriocoOBI OTyUeHHS.
3HayeHHe METAUIOB U HEMETAJVIOB B npupoac MW XKXUBHCACATCIBHOCTU YCJIOBCKA U
opraun3MoB. Koppo3uss MeTayuioB: BUABI KOPPO3HMH, CHOCOOBI 3alIUTHl METAIOB OT
KOPPO3HHU

Hemerannel. OOmme ¢usnyeckue W XUMHYECKUE CBOMCTBA HEMETANIOB. THUIHMYHBIC
cBoiictBa HemerauioB [V— VII rpynn. Knaccudukanus u HOMEHKIaTypa COEIMHEHUN

HCMCTAJIJIOB. prTOBOpOTLI OMOT'€HHBIX 3JIEMEHTOB B npupoac

XUMHUECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEIIECTB (OKCHJIOB,
TUIPOKCUIOB, KUCIIOT, COJeH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IIPOCTHIX
BEIIECTB, BOJOPOIHBIX COEMHEHNH, BHICIINX OKCHJIOB M THAPOKCUIOB

OK 01
OK 02




I[MpakTuyeckue 3aHATHSA

CocraBiieHHE YpaBHEHMI XUMHYECKMX pEaKLMH C y4acTUEM IPOCTBIX U CIIOKHBIX
HEOPraHMYECKUX BEIIECTB: METAIOB M HEMETAJUIOB; OKCHJIOB METAJJIOB, HEMETAJIOB U
aM(pOTEepPHBIX JJICMEHTOB; HEOPTaHMYECKUX KHUCJIOT, OCHOBAaHMU U aM(pOTEPHBIX

THIPOKCHUIOB; HEOPIaHUYECKUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA. 2

Pemenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUI HAa CBOMCTBA, COCTaB,

NoJIy4eHHe U 0€30MacHOE UCII0b30BaHNE BaKHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY

U IPAKTUYECKOH 1eATEIbHOCTH YEJI0BEKa
Tema 3.3. JlaGopaTopHble 3aHSITHSI OK 01
Wnentudukamus JIaGoparopHas pabota «peHTHUKAIIS HEOPTAHUIECKUX BEIIECTBY. OK 02
HEOPraHUYECKUX Pemenne »skcnepuMEHTalIbHBIX 3aJad 10 XUMHYECKMM CBOMCTBAM METaJUIOB U OK 04
BEIIECTB HEMETAJIJIOB, 10 PAaCIIO3HABAHUIO U MOJIYYEHHUIO COEAMHEHUI METAIJIOB U HEMETAJIJIOB. 2

WnenTudukanys HEOpraHMYeCKUX BEIIECTB C MCIOJIb30BAaHUEM HUX (DU3UKO-XUMHUECKUX

CBOMCTB, XapaKTEpHBbIX KayeCTBEHHbIX peakuuid. KauecTBeHHblE peakiuu Ha cyibdart-,

KapOOHAT- U XJIOPUA-aHHOHBI, HA KATHOH aMMOHMSI
KonTposbHas padora 2 |CBoiicTBa HEOPraHMUECKUX BEIIECTB 2
Pa3nen 4. CTpoeHue U CBOMCTBA OPraHUYeCcKUX BelleCTB 22
Tema 4.1. [losiBeHne n pa3BUTHE OPTAHMYECKOW XMMHHU Kak HayKu. [Ipeamer opranndeckon OK 01
Knaccugukanus, XUMHH. MeCTO U 3HaYeHHE OpPraHMYeCKON XUMHHU B CUCTEME €CTECTBEHHBIX HAYK.
CTpOEHHE U XUMUYECKOE CTPOCHHME KaK TMOPSAOK COEAUMHEHHMs] aTOMOB B MOJIEKYJIE COIJIACHO HX
HOMEHKJIaTypa BaJICHTHOCTH. OCHOBHBIE IIOJIOKEHUS TEOPHUM XUMHYECKOIO CTPOEHHUS OPraHUYeCKUX
OpraHMYEeCKUX BellecTB | coenuHeHud A.M. bBytnepoBa. VYriepoaHblii CKeleT OpPraHU4ecKOW MOJIEKYIbI.

3aBUCHUMOCTb CBOMCTB BEILIECTB OT XHUMHYECKOIO CTPOECHHsA MoOJeKyl. M3omepus u 5

U30MEDPBI.

[lonatnue o ¢ysxkauonaneHol rpynme. Panukan. Ilpunnunsr — knaccudukanum
OPraHWYEeCKUX  COCIMHEHHH. MexXayHapoJHas  HOMEHKJIATypa W IPUHIUIIBI
HOMEHKJIATyphl OpraHndeckux coeanHenuil. [lonstue o6 azoTcoaepxammx COeJUMHEHUSX,
OMOJIOrMYEeCKH aKTHUBHBIX BemlecTBax (yryieBojax, »OKUpax, Oenmkax ©  Jp.),
BBICOKOMOJIEKYJISIPHBIX COETUHEHUIX (MOHOMEp, MOJIMMEP, CTPYKTYPHOE 3BEHO)




I[MpakTuyeckue 3aHATHSA

Homenknarypa OpraHMdecKkux COCIUHEHHUH OTAEIbHBIX KJIACCOB  (HACBILICHHEBIE,
HEHACBIIIEHHbIE W apOMAaTHYECKHE YIIIEBOJOPOABI, CHHPTHI, (DEHONbI, AIbICTHIHI,
KETOHbI, KapOOHOBbIe KHCIOTBI W Jp.) CocraBieHHWE TONHBIX M COKPAILICHHBIX
CTPYKTYPHBIX ()OPMYJI OpPraHMYECKHX BEIIECTB OTAEIBHBIX KJIACCOB, HCIIONB3YsS HX
Ha3BaHUS IO CHCTEMATUYECKOH W TPHUBHAIBHON HOMEHKJIAType (ITWIICH, alleTUJICH,
raunepuH, ¢enon, ¢opmanbaerua, yKCycHas KHCIOTa, TIMIUH). PacdeTsl mpocTeiieit
(hopMyITBI OPraHNYECKOM MOJICKYJIbI, HCXOJISl M3 SJIEMEHTHOTO cocTaBa (B %)

Tema 4.2. CBoiicTBa
OpraHUYECKUX
COEeIMHEHUN

@OU3NKO-XMMUYECKHE CBOICTBA OPraHMYECKUX COEAMHEHUH OTIENIbHBIX KIAcCOB
(ocobeHHOCTH Ki1accu(PUKAIIMM U HOMEHKJIATYphl BHYTPH KJIacca; FTOMOJIOTMYECKUN pall U
obmas ¢opmyna; uzomepus; (pU3MUECKUE CBOICTBA; XMMUYECKHE CBOWCTBA; CIOCOOBI
MI0JIy4EHUs):

— MpeesibHbIE YIIEBOAOPOAb! (aJKaHbl U LUKJIOAJIKaHbl). 'opeHne MeTaHa Kak OAMH U3
OCHOBHBIX HCTOYHHMKOB Te€IJla B MPOMBIIUICHHOCTH U ObITy. CBOHCTBa INPHUPOIHBIX
YTJIEBOJOPOAOB, HAXO0KICHHUE B IPUPOJIEC U IPUMEHEHNE aJIKAHOB;

— HeIpeJesibHble (AJIKeHbl, AJKUHBl M alKaJWeHbl) U apOMAaTUYECKHE YIJIEBOJOPOJBI.
I'openue aneTniieHa Kak MICTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHHM JUIsl CBAPKU U PE3KU
METaJUIOB

— KHUCJIOPOJICO/IEPIKALIUE COSAMHEHMSI (CTUPTHI M (PEHOIIBI, KAPOOHOBBIE KUCIOTHI U dPUPHI,
IBJETUABl U KETOHBI, KUPBI, yriaeBojsl). IIpakTuueckoe NpuUMEHEHHE STUIIEHTIIUKOJI,
rmuepuHa, ¢eHona. Ilpumenenne gopmanbaernia, aneTaabAeruia, YKCyCHOM KHCIOTBI.
MpbL1a Kak COJIM BBICIINX KAPOOHOBBIX KUCIOT. MoloII1e CBOWCTBA MbliIa

— a30TCo/IepIKAILIHE COECIMHEHUS (amuHBI " AMUHOKHCIIOTBI, Oenku).
BbicokomonekymnspHble  COCTUHEHUs (CHHTETHYEeCKHEe U OMOJOTHYECKU-aKTHBHBIE).
MoHomep, nonuMmep, CTpYKTypHoe 3BeHO. [lonmMmepusanus STHIIEHA KaK OCHOBHOE
HaIPaBJIEHUE €TO UCIIOJIb30BAHMUS.

I'emeTnyeckas CBA3b MCKY KJIaCCaMM OPraHNYCCKUX COG}II/IHCHI/Iﬁ

IIpakTHYeckue 3aHATHA

CBolicTBa OPraHUYECKUX COEAMHEHUN OTIENbHBIX KJIACCOB (TpUBHANIbHAS U
MEXyHapOAHAas HOMEHKJIAaTypa, XUMUYECKHE CBOMCTBA, CITOCOOBI MOTyUEHHS] ):
npeiebHble (aJIKaHbl M LUKIJIOAJIKAHbI), HENpeIebHbIe (aJIKEHBI, aJIKUHBI U aJIKaJUEHb]) U

OK 01
OK 02
OK 04




apoMaTHYeCKHe YTIeBOIOPOAbI, CIIUPTHI U (DEeHOJIbI, KAPOOHOBBIE KUCIOTHI U 3(DUPHL,
aJIbJICTU/IBl U KETOHBI, aMUHBI 1 AMUHOKHUCJIOTHI, BBICOKOMOJIEKYJISIPHBIE COCTMHEHHUS.
3a/laHus HA COCTaBJICHUE YPAaBHEHUN XMMUYECKUX PEaKUUi C y4acTHEeM OPraHHMYeCKUX
BEILIECTB HA OCHOBAHUHU UX COCTaBa U CTPOCHUS

IIpakTnyeckue 3aHATHS

CocraBiieHHE CXEM peaklUi (B TOM YHUCIIE 10 NPEUIOKEHHBIM LENOYKaM MPEBPALLEHUI),
XapaKTepU3YIOIIUX XMMHYECKHE CBOMCTBA OPraHMYECKMX COCIUHEHUN OTHEIIBHBIX
KJIACCOB, CIIOCOOBI MX MOJYYCHHS U Ha3BaHUE OPTaHUYECKUX COCIMHEHHN MO TPUBHAIBHON
WIM MEXAYHApOAHON CUCTEMAaTUYECKOW HOMEHKIIATYPE.

Pemienne  npakTHKO-OPHMEHTHUPOBAHHBIX  TEOPETHMYECKUMX  3aJaHMM  Ha  CBOWCTBA
OpPraHMYECKUX COCOUHEHUH OTIEIbHBIX KJIACCOB

JlabopaTopnasi paGora‘“IlpeBpaleHns opraHM4eCKUX BEIIECTB IIPU HarpeBaHuu'.
[ToyueHue >THICHA U M3y4YEHUE €r0 CBOWCTB. MOJETMPOBAHUE MOJICKYT M XUMHYECKUX
IpeBpalleHnii Ha IpUMepe ITaHa, ITUIECHA, alleTHIICHA U Jp.

Tema 4.3.
Wnentuduxanus
OPraHUYEeCKHUX BELIECTB,
X 3HAUCHUE U
MpUMEHEHHEe B OBITOBOU
Y MPOU3BOACTBEHHOMN
JIESATEILHOCTH YEJIOBEKa

Buoopranuueckne coeauHeHus. IIpuMeHeHHe W OHOJOrMYECKas pOJIb YIIICBOJIOB.
Oxucienue YrJI€BOJA0OB — MUCTOYHUK DHCPIUHU KHBBIX OPraHW3MOB. Oo6mactu IMPUMCHCHUA
aMHHOKHUCIIOT. [IpeBparieHuss OeNKOB NMHIM B OpraHu3Me. buonormdyeckue (QyHKIHUA
OenkoB. buonormueckue QyHKuMM >kUpoB. Poiib OpraHM4ecKod XUMHUHM B peEIICHUU
po0JieM MUIIeBON O€30MaCHOCTH

Ponp opraHuueckoil XMMUU B pEHIEHUH NpoOJeM 3HEpPreTudyeckoil Oe30MacHOCTH, B
pa3BUTUM MEIUIMHBI, CO3JaHUM HOBBIX MAaTEpUAIOB, HOBBIX MCTOYHUKOB DJHEPrUU
(anmpTEepHATUBHBIE UCTOYHUKHU 3HEprun). OnacHOCTh BO3JCHCTBUS Ha JKHUBBIE OPTaHU3MBbI
OpPraHUYECKUX BEIIECTB OTHENBHBIX KJIaccoB (YIJI€BOJOPOIbI, CHHUPTHL, (DEHOIBI,
XJIOPOPraHUYECKHE MPOU3BOJHBIE, aJMBAECTUABl U JAp.), CMBICH IOKa3aTelsl MpelelbHO
JOTTYCTUMOMN KOHIIEHTPAuu

OK 01
OK 02
OK 04




JlaGopaTopHble 3aHATHSA

JlaboparopHass pabora: “UneHTuduUKalUsg OpPraHUYECKUX COCAUHCHHHA OTICIIBHBIX
KJIacCOB”

WnenTudukanuss OpPraHUYEeCKUX COCIUHEHMH OTAETBHBIX KJIAccoB (Ha MpHUMeEpe
aNbJIETUI0B, KpaxMaja, YKCYCHOU KUCIIOTHI, OEJIKOB U T.II.) C UCIIOJIb30BAHUEM UX (PU3HKO-
XUMHUYECKHX CBOWMCTB M XapaKTEPHBIX KAa4€CTBEHHBIX peakiuil. JleHarypauus Oenka npu
HarpeBaHuu. lIBeTHble peakuuu OeskoB. BO3HMKHOBEHHME aHAIMTUYECKOTO CHUTHANA C
TOYKM 3pEHUS XUMHUYECKMX IIPOLECCOB IMpHU NPOTEKAHUU KaueCTBEHHOM pEaKIuH,
MO3BOJIAIONIEH MACHTU(UIMPOBATH MPETI0KEHHBIE OPraHNMYECKHE BEIIeCTBA

KonTposbnas padora 3

CrtpyKTypa U CBOICTBa OPraHUYECKUX BELLECTB

Pa3znen 5. Kunernueckue n TEPMOAUHAMHYECCKHUE 3AKOHOMEPHOCTH NPOTEKAHUA XUMHYECKUX pealclmﬁ

Tema 5.1. CxkopocTb
XUMUYECKHUX PEaKLUM.
XUMHUYECKOE PABHOBECUE

CKopocTh peakluu, €€ 3aBUCHUMOCTb OT Pa3jMYHbIX (PAKTOPOB: MPHUPOJIbI pearupyrOIINX
BELIECTB, KOHIIEHTpPAllMM pEarupylrollux BEUIECTB, TEMIEpaTypbl W  IUIOLIAIH
PEaKIIMOHHON MOBEPXHOCTU. TertoBble A(PGEKTH XUMHUYECKUX peaKkuui. JK30- |
9HAOTEPMHUUYECKUE, PEAKLIUH.

O6parumocTh peaknuii. XUMHYECKOE PABHOBECHE U €r0 CMEIIEHHE IOJ JIeHCTBHEM
pa3nuYHbIX (AKTOPOB (KOHIEHTPALMS PEareHTOB WM NMPOIYKTOB PEAKIMHU, JaBlICHHE,
TeMIeparypa) JUisl CO3JaHMsl ONTHMAJbHBIX YCIOBHUH MPOTEKAHHUA XUMHUYECKUX
npoueccos. [Ipunnun Jle-IllaTense

OK 01
OK 02

IIpakTHYecKkue 3aHATHA

Pemenne npakTUKO-OpUEHTHPOBAHHBIX 3aJaHUM Ha aHAIW3 (AKTOPOB, BIUAIOIIMX Ha
U3MEHEHUE CKOPOCTM XHMHYECKOM pEaKUuH, B T.4. C MO3ULUUN DKOJOTMYECKHU
11e71€c000pa3HOro MOBEAEHUSI B OBITY M TPYAOBOH AESITENBHOCTU B IIENSAX COXPAaHEHUs
CBOETO 3/10POBbs U OKPYKAIOLLEH IPUPOTHON CPEBI.

Pemrenne npakTHKO-OpHEHTHUPOBAHHBIX 33JIaHUN Ha NMpuMeHeHne npuHiuna Jle-Ilarense
JUIsL HaXOXKJICHMs HAIIpaBIICHUs CMELICHUS PaBHOBECUS XMMMUYECKOW pPEeaklLMM U aHAJIA3
(hakTOpOB, BIMSIONIMX HA CMENIEHHE XUMHUYECKOT0 PAaBHOBECHUS

OK 01
OK 02

Paznen 6. PacTBopbI

Tema 6.1.
[TonsiTHe 0 pacTBOpax

PaCTBOpCHI/IC KakK (I)H3HKO-XHMH‘ICCKHI>1 rmpomnecc. PaCTBopBI. CnocoObl MPUTOTOBJICHUA
PacTBOPOB. PaCTBOpI/IMOCTB. MaccoBas 1oist PacCTBOPCHHOTO BCIICCTBA.

OK 01
OK 02




CMmbIcn MOKa3zatensi MpelelbHO JOMYCTUMOW KOHILIGHTPAllMd U €ro HCIOJIb30BaHHE B OK 07

OLIEHKE HKOJIOTHYECKON OE30MacCHOCTH.

[IpaBuiia 5KOJIOTMYECKH 11eJIeCO00Pa3HOro MOBEACHHS B ObITY U TPYJOBOH JIEATEIHHOCTH B 2

LENSIX COXPaHEHHsS CBOEro 3[0pOBbS M OKpPY)KAIOIIEH IPUPOAHON Cpelbl; ONACHOCTh

BO3/ICIICTBHS HA KUBbIE OPraHU3MBbI OIPeIeJICHHBIX BEIECTB.
TeM“a 6.2. MccnenoBatue | perjepye mpakTHKO-OpHEHTHPOBAHHBIX PACUETHBIX 3a1aHHii HA PACTBOPbI, HCIIOJB3yEMbIE 9 OK 01
CBOHCTB paCcTBOPOB B OBITOBOM U IIPOM3BOJCTBEHHOM JAESITEIBHOCTH Y€I0BEKa OK 02

JlaGopaTopHble 3aHATHSA OK 04

JlabGopaTtopHast pabota «[IpuroroBieHue pacTBOpOB».

[IpurotoBneHne pacTBOPOB 3aJaHHOW (MaccoBOM, %) KOHLEHTpaluuu (C MPAKTUKO- 2

OPUEHTHPOBAHHBIMU BOIIPOCAMHU) U OTPEICTICHUE CPE/Ibl BOJHBIX PACTBOPOB.

Pemenne 3a1a4 Ha PUTOTOBJICHHE PACTBOPOB
Paznen 7. XuMus B ObITY U IIPOU3BOACTBEHHON 1eATEILHOCTH YeJ0BeKa 6 OK 01
Tema 7.1. Xumus B ObiTy [HoBelime 1OCTHKEHNUS XUMHUYECKOW HAYKH W XUMHYECKOW TeXHOJOrHH. Ponb Xumuu B OK 02
U TIPOU3BOACTBEHHOI 0o0ecreYeHn HKOJIOTUYECKOM, IHEPreTUYeCKO W MHIIeBOM 0e30MmacHOCTH, Pa3BUTHUU OK 04
NeSATeTbHOCTH YellOBeKa |MeAuIUHbL. [IpaBmia moucka W aHamW3a XUMHUYECKOW HWHQGOPMAIMM U3 Pa3IMYHbIX 2 OK 07

HMCTOYHUKOB (Hay4yHast ¥ y4eOHO-HAaYy4YHasl TUTEpaTypa, CPeICTBA MacCcOBOW MH(popmanuu,

ceTh VIHTEpHEeT)

IIpakTHYecKkue 3aHATHA

[Touck u aHamM3 KEHCOB O MPUMEHEHUU XMMHUYECKHX BEIIECTB U TEXHOJIOTUM C YYETOM

Oyayuiet mpodeccHOHANIBHON NEATENbHOCTH IO TeMaM: Ba)KHEWIMe CTPOUTEIbHBIC

MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepUalibl, KPaCKU, CTEKIIO, KepaMuKa, MaTepuabl JIs 4

ANEKTPOHUKH, HAaHOMATEpUANbl, TEKCTUJIbHBIE BOJIOKHA, WCTOYHUKH  DHEPTHH,

OpraHUYEeCKUE U MUHEpaIbHBIC YI0OPEHUs, JICKAPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUS.

3amura: [IpencraBneHue pe3yabTaToB pelleHHUs KelWcoB B (QopmMe MUHHU-AOKIAAA C

Mpe3eHTalnen

IIpomexyTouHasi aTTeCTANMA O AUCHHUILIMHE (324€T) 2

Bcero 78




3. VCJIOBMS PEAJIM3ALIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJIHLHOM
TACIATIIAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecedeHnIo

Jis peanmzanuu MpOrpamMMbl TUCHMIIMHBI JOJDKHBI OBITh MPEIYCMOTPEHBI CIEIYIOUIHE
CHelManbHble TOMENICHUS: Y4YeOHBIH KaOWHET XHMMUU W/WIM y4eOHOM XMMHUYECKOH
1abopaTopuu.

ObopynoBanne  y4eOHOro KabuHeTa (HarasAHbIC nocoous): HaOOPBI
HIApOCTEP>KHEBBIX MOJIEJICH MOJIEKYJI, MOJIEJIM KPUCTAITNYECKUX PEIIETOK, KOJIEKIIUU MPOCTHIX
U CJIOKHBIX BEIECTB W/WJIM KOJUIEKLUHU MOJIMMEPOB; KOJUIEKIHS TOPHBIX MOPOJI U MHUHEPAJIOB,
tabnuia MenpaeneeBa, yaeOHble (UIbMBI, ITUGPOBBIC 00pa30BaTEIIbLHBIC PECYPCHI.

TexHuyeckue cpeacrBa 00y4eHHsi: KOMIIBIOTEp C YCTPOMCTBaMH BOCHPOHU3BEIICHUS
3ByKa, IPUHTEP, MYJbTUMEIUA-IIPOEKTOP C DHKPaHOM, MYJIbTUMEAMIHAS JIOCKa, YyKa3Ka-
IIPE3EHTEp AJIs IPE3CHTALUH.

OoGopynoBanue J1adoparopum U padoyMx MecT Ja0OpPaTOpPUM: MEH3YPKH, MMUIIETKU-
KaleJIbHUIBI, TEPMOMETPBI, MHUKPOCKOII, JYIbl, TPEIMETHbIE W TIOKPOBHBIE CTEKJIA, IJIAHIIETHI
JUISL KamelbHBIX peakiuil, (GuibTpoBaibHas Oymara, MPOMBIBAJIKU, CTEKISIHHBbIE MPOOHMPKH,
pEe3WHOBBIE MPOOKU, (HOHAPUKH, HAOOpP pPEAKTHBOB, CTEKJISHHBIC MaJOYKW, IITATUBHI s
MPOOUPOK; MEPHBIEC IMIUHAPHI, BODOHKH CTEKJISTHHBIC, BOPOHKH JICTUTENbHbIEC [HUINHAPUYECKUE
(50-100 mu), cTynmku ¢ TecTHKOM, GappopoBbIe YalIKH, MAHIETHI, GHUILTPHl OyMaXKHbIE, BaTa,
MapJjisi, 4acoBbI€ CTEKJA, D3JEKTPOIUIMTKH, JAOOpPaTOpHbIE IUTATUBbI, CIUPTOBBIE TOPEIKH,
CIIUYKH, MPUOOp IS MOJTyYEHHUs Ta30B (WM MPOOMpPKa C Ta300TBOJHON TPYOKOH), AepKaTeian
JUTSL TPOOUPOK, CKIISTHKH JUIS XpaHEHHS PEaKTHBOB, Pa3AaTOYHBIC JIOTKH; XUMHUECKUE CTAaKaHBI
(50, 100 u 200 mu1); mMmaTenay; NUHLIETHI; TUTE€IbHBIC MBI, CEKYHIOMEPHI (TaliMephbl), MEPHBIE
npobupku (Ha 10-20 mu) u mepsie konOwr (25, 50, 100 u 200 mn), BomsHass Oanst (Uiu
TEPMOCTaT), CTEKJISHHBIC MAaJOYKHU; KOHUYECKHEe KoiObl anst tutpoBanus (50 u 100 wmun);
WHAWKATOpPHBIE TOJOCKUA JJs ompeneneHus pH u craHgapTHas WHIWKATOpHAs IIIKAaJa;
YHUBEpCAJIbHBIN MHIUKATOP; nuneTku Ha 1, 10, 50 mi (nam no3aropsl Ha 1, 5 u 10 mut), GropeTku
JUTSL TATPOBAHUS, MeAUIIMHCKHE NpHIlsl Ha 100—150 M, nabopaTopHbIe W/HIIM aHATUTHYECKUE
Bechl, pH-MeTpsI, cymmibHbIN mKad, u 1p. 1adopaTopHOe 000pyI0BAHHE.

3.2. AudopmanuoHHoe odecneyeHue 00ydeHust

OcHOBHbIE HCTOYHHKH:

1. Tabpuensn, O. C. Xumus: 10-it knacc: 6a3oBblil ypoBeHs: yueOHuk / O. C. I'aGpuemnsn, U. T
Octpoymos, C. A. CnagkoB. — 6-¢ usn., crep. — Mocksa: [IpocBemenue, 2024. — 128 c.
— ISBN  978-5-09-112176-6. — URL: https://e.lanbook.com/book/408671 (mara
obpamienus: 8.02.2024).

2. Tabpuensn, O. C. Xumus: 11-i knacc: 6a3oBbiit ypoBeHb: yuebnuk / O. C. 'abpuensu, 1. T
Octpoymos, C. A. CmagkoB. — 6-¢ u3n., crep. — Mocksa: [IpocBemenue, 2024. — 127 c.
— ISBN 978-5-09-112177-3.— URL: https://e.lanbook.com/book/408668 (mara
obpamienus: 8.02.2024).



4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUSI
OBIIEOBPA30OBATEJIbHOU JUCIHUIIJIMHbI

KoHnTposib U oOlLeHKa pe3ynbTaToB OOYYEHHUS OCYIIECTBISCTCS MPENOoJaBaTesieM B
npoliecce MPOBEACHUs MPAKTUUECKUX 3aHATHH U J1a0OpaTOpHBIX padoT, TECTUPOBAHUS, @ TAKKe
BBIIOJIHEHUS]  OOYYAIOIUMMUCS ~ MHIUBUAYAJIbHBIX  33JaHUM, IPOEKTOB, HCCIEIOBaHUM.
Pe3ynpTarel 0OyueHHMs ONpeAeNstoT, 4To OOydaroluecs [OJDKHbI 3HaTh, IOHMMaTb U
JIEMOHCTPUPOBATH 10 3aBEPLICHUH N3YUEHHs TUCLIUILIMHBI.

st popMupoBaHUs, KOHTPOJIS U OLEHKH PE3YyJIbTaTOB OCBOCHUS YYEOHOW IUCIUILIMHBI
UCTIOJIB3YETCS CUCTEMAa OLEHOYHBIX MEPONPHUATHH, MPeICTaBIIsAoNnIast COO0H KOMILIEKC y4eOHBIX
MEpOTPHUATHIA, COTJACOBAHHBIX C pe3yJabTaTaMu OO0y4eHUS M CHOPMYIHPOBAHHBIX C yYETOM
OI'OC COO (npeametHsbie pe3ynbraThl 1o qucuuiuiae) 1 I'OC CIIO.

Obmas/mpodeccuonanbHas Paznen/Tema THI OLIEHOYHBIX MEPOIIPUATHI
KOMIETEHIHS
OK 01. Beibupats | P 1 Temsr 1.1, 1.2 VYernwiii onpoc TectupoBanue,
criocoObl pemeHust 3amad | P2 Temsr 2.1, 2.2 Pemienue 3agau. IlpakTtuueckue
poheccuoHaIbHOM P 3 Tems1 3.1, 3.2, 3.3 paboThlI. Jlaboparopublie
JIeSITEILHOCTH, P4 Temrp14.1,4.2,4.3 paboTHI. Pa3noypoBHeBbIE
IIPUMEHUTEIILHO kK | P5Tema5.1 3a/1aHMUSL.
Pa3JIMYHBIM KOHTEKCTaM. P 6 Temsi 6.1, 6.2 BrinosiHeHUE KOHTPOJIBLHOTO
P77 TECTA.
OK 02. MHcnonb3oBare | P 1, Temsr 1.2 [IpakTrueckue paboTHI.
coBpeMeHHble  cpeactBa | P 3, Temst 3.1.,3.2,3.3 KonTponbhbie paboThI.
MOKCKa, aHaimmza u | P4, Temn1 4.2,4.3 Pa3HoypoBHEBBIE 3a/1aHUS.
WHTEPIPETALNH P 5 Tema 5.1 Keic-3ananus. Pemenne 3anau.
uHpopmanuu, u | P6Tewms 6.1,6.2 XapakTepucTUKa BEIIECTB.
MH(pOpPMalLlMOHHbIE P7 Beinonnenue KOHTPOJIBHOIO
TEXHOJIOTHH TUTS TecTa
BBITIOJTHCHHUS 3aj1a4q
npodeccuoHanbHOM
JIESITEJIbHOCTH.
OK 04. DOddextuBno | P2, Tema 2.2 [IpakTHKO-OpHUEHTHPOBAHHBIE
B3alMO/IEIICTBOBATH n | P3Tema3.3 3a/laHus, nabopaTopHbIe
pabotath B komiektuBe U | P 4, Tems 4.2, 4.3 paboThl, Kelc-3aqanus
KOMaHJe. P 6 Tema 6.2
P7
OK 07. CogpeiictBoBats | P 6 Tema 6.1 [IpakTHKO-OpHEHTHPOBAHHbIE
COXPaHEHUIO P7 3aJ1aHuA. Keiic-3amanus.
OKpYyKaroleun cpenbl, MoaenupoBaHre MPOLECCOB B
pecypcocOepeReHuto, OKpY’KaloIllel Cpelic Ha OCHOBE
MPUMEHATh 3HAHUA 00 M3Y4EHHOI0 MaTepuaa.
M3MEHEHUHU KIIuMaTa,
MPUHLIMIBL  OEpEKITUBOTO
MPOU3BO/ICTBA,
3¢ PEeKTUBHO NEHCTBOBAThH
B Ype3BBIYANHBIX
CUTYaITUsX.
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