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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEM
IMPOI'PAMMBI OBIIIEOBPA3OBATEJIBHOM JUCIIUTIJIMHBI

OO6meoOpa3oBaTenbHas  JUCHUIUIMHA  «XUMHUS»  SBIsSeTcss  00sA3aTeNbHOM  4YacThIO
001eo0pazoBaTeIbHOIO IMKJIA 00Opa3oBaTellbHONM TporpamMmbl B cootBerctBuu ¢ PI'OC  CIIO
nocneunanbHoctu 15.02.03 TexHuueckas 3KCIUlyaTalldsl T'MAPaBIMUYECKUX MAIUUH, TMAPOIPUBOIOB U
T'UIPOTIHEBMOABTOMATHUKH

1.2. leau 1 niIaHupyeMble pe3yabTAaThl 0CBOCHUSA TN CHUIIINHBI:

1.2.1. leau AucUNJIMHbI:

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

3aga4u AUCHUILINHBI:

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

2) pa3BUTh YMEHHUS COCTABIATH (DOPMYIIBI HEOPTAHUYECKUX U OPTraHMYECKHUX BEIIECTB, YPAaBHEHUS

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

3) chopMupoBaTh HaBBIKM MPOBEAEHUS MPOCTEHIIMX XUMHUYECKHUX IKCIEPUMEHTAIbHBIX
HCCIIEIOBaHUM ¢ COOJII0JIeHneM MpaBuil OE30MacCHOTO OOpalleHHs] C BEIIECTBAaMU U JIabOpaTOPHBIM
o0opyI0BaHUEM;

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

5) copmupoBaTh yMEHHUS HPOTHO3UPOBATH IMOCIEJICTBUS CBOEH AEATEIBHOCTH U XUMHMUYECKHX
MIPUPOJHBIX, OBITOBBIX M IPOM3BOICTBEHHBIX MPOLIECCOB;

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



1.2.2. Ilnanupyemble pe3yJbTAThl 0CBOEHHS 00111e00pa30oBaTeJbHON MUCHUILIUHBI B c00TBeTCTBHH ¢ PI'OC CIIO u Ha ocnose ®I'OC COO

Kon n HammeHoBaHHe
(¢GopMupyeMbIX KOMIIETeH U
OKO01. Bei6uparh criocoOsbI
pelieHus 3a1a49
npodeccHoHATEHOM
JEeSATEIIbHOCTH MPUMEHHUTEIBFHO K
pa3IMYHBIM KOHTEKCTaM

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

O6mue

B yacTH Tpy10BOT0 BOCIIUTAHMS:

- TOTOBHOCTh K TpYyAYy, OCO3HAHHE
[ICHHOCTH MacTePCTBa, TPYI0IH00uE;

- TOTOBHOCTH K aKTHBHOﬁ JCATCIIBHOCTHU

TEXHOJIOTUYECKOU u COIMAIbHOM
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh
MHHUIUHPOBATb, IUITAHUPOBATh u
CaMOCTOSITENIFHO ~ BBINOJIHATH  TaKYIO
JIeATEIILHOCTD;

- HWHTepeC K pa3M4HbIM  cdepam

npodeccCHOHANBEHOM e TENbHOCTH,

OsBJianenue YHHUBeEPCAJIbHbIMHU
y4eOHBbIMHU MO3HABATEJIbLHBIMH
JAeHCTBUSIMU:

a) 0a30Bble JJOrHYeCKHE JeHCTBHS:

- CaMOCTOSITENIbHO  (OpMYIUpOBaTh H
aKTyaJIu3UpOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYIIECTBEHHBIN MpPU3HAK
W OCHOBaHHWS I  CpaBHEHUS,
KJIacCU(UKAIUU U 0000IIEeHNUS;

- ONpenensTb UeIu  JIeATeIbHOCTH,
3a7aBaTh IapaMeTpbl M KPUTEPUM HUX
JIOCTHKCHUS,

- BBISIBJISIT 3aKOHOMEPHOCTH u
MIPOTUBOPEUUS B paccMaTpUBaEMBbIX
SIBJICHUSIX

- BHOCHUTHh KOPPEKTHBBI B JECATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJbTATOB

JAucuMmiimHapHble

- BJIAJIETh CHUCTEMOM XHUMHWYECKMX 3HAHUH, KOTOpas
BKJIIOYACT: OCHOBOIIOJIATAIOIMIKME TOHATHSA  (XUMHYCCKUMN
2JIEMEHT, aTOM, JJICKTPOHHas o0oJI0YKa aroma, s-, p-, d-
JNICKTPOHHBIC  OpOWMTAIM  aTOMOB, HWOH,  MOJIEKYJIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIbBHOCTh, CTETICHb OKUCIICHHUS,
XMMHYECKasl CBS3b, MOJIb, MOJIAPHAs Macca, MOJISIPHBII
o0BbeM, VYIJIEpOAHBbIN CcKeneT, (YHKIUMOHANbHAS TpyIIa,
panvKan, W30MEpHsS, HW30MEPbI, TOMOJIOTUYECKUN pAl,
TOMOJIOTH, YIJIEBOJIOPOJbI, KHCIOPOA- W a30TCOAEpKallue
COCIMHECHUS, OMOJOTUYECKH aKTHUBHBIC BEIIeCTBa (YIJICBOJBI,
KUpBI, O€NKH), MOHOMEp, IMOJHMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHCHHUS, KpHUCTaJUIMYECKas
pelieTka, THOBl XUMHUYECKUX pPEaKIUil (OKUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIC, HK30-U OSHIAOTEPMHUUYECKHE, PEAKIIHHU
MOHHOTO OOMEHa), pacTBOpP, AJIEKTPOIMUTHI, HEIIEKTPOIUTHI,
AJIEKTPOJIUTHYECKAS JIFICCOITHAITHS, OKHCIIUTEINb,
BOCCTaHOBUTEb, CKOpOCTh XUMHYECKOM peakiuuu,
XMMHYECKOE paBHOBECHE), TEOPUUM U 3aKOHBI (TEOpHs
XUMUYECKOTO CTPOCHHUS OpraHMYecKux Bemects A.M.
bytnepoBa, Teopusi AIEKTPOJUTHYECKOM  JAHCCOIMALINH,
nepuoanueckuid 3akoH .M. MenaeneeBa, 3aKOH COXpaHEHHUS
MaccChl), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3BIK XHUMUU,
(dakToNmornueckue CBEAEHUS O  CBOWMCTBAax, COCTaBe,
MOy4YeHUH U O€30MacHOM HCIOJIB30BAaHWU BaKHEHIIIHX
HEOPTaHWYECKUX ¥ OpPraHMYeCKHX BEIIECTB B OBITYy U
MPAKTUYECKOM eATEIbHOCTH YEIOBEKA;

- YMETb BBISIBJISTH XapaKTEpHbIC MPU3HAKK U B3aUMOCBSI3b
WU3YYECHHBIX MOHATUMN, TPUMEHSATHh COOTBETCTBYIOIIHNE TTOHSATHS
IIpU ONHUCAHUHM CTPOCHUS M CBOWCTB HEOPraHUYECKHX U



IEJIsIM, OILICHMBATh PUCKH TOCIEACTBUI
JIeSATCIIEHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIUICHUE IPHU
pEIICHUH YKU3HEHHBIX MPOOIEM

0) 0a3oBbIE HCCJIeI0BaTeILCKHE
JelcTBHA:

- BJIAJIETh HaBBIKAMH y4eOHO-
HCCIIEN0BATENbCKON u IIPOEKTHOM
JIEATEIIbHOCTH, HAaBBIKAMHM  Pa3pEIICHUS
npo0Jem;

- BBIBIATH  NPUYMHHO-CIIEJCTBEHHBIE
CBS3M WM aKTyaJM3UpoBaTh  3ajady,
BBIJIBUTaTh  TUIIOTE3y €€  pELICHUus,

HaXOIUThb aprMeHTI)I IJIA TOKA3aTeJIbCTBA
CBOMX YTBEPXKJICHUH, 3a/1aBaTh MTapaMeTphbl
U KPUTEPUU PELICHUS,

- aHaNU3UPOBAaTh TMOJTYYCHHBIE B XOJE
peIIeHns 3a1a4n pe3yJIbTaThl, KpUTHYECKU
OIICHHUBATH nux I[OCTOBepHOCTI),
MPOTHO3UPOBaTh HM3MEHEHHE B HOBBIX
YCIIOBHUSAX;

- yMeThb  TMEpPeHOCUTh  3HAHHSI B
[IO3HABATEJILHYIO 5 MIPAKTUYECKYIO
00/1aCTH KU3HEAEITEILHOCTH;

- YMCTI) I/IHTerI/IpOBaTB 3HAHUA U3 paSHI)IX
MpPEeIMETHBIX 00IacTel;

- BBIJIBUI'aThb HOBBLIC HJICH, npe)maraTL
OpPUTHHAIILHBIC TTOIXO/IBI U PEIICHUS;

- CIIOCOOHOCTH WX HCIOJbL30BaHUS B
MO3HABATENILHOMN M COIMAILHOM MPaKTHKE

OPraHMYECKHUX BEIIECTB W HX IPEBPALLEHUHN; BBIABIATH
B3aUMOCBS3b ~XMMHUYECKMX 3HAHUH C TOHATUAMHU U
IIPEICTaBICHUAMU JPYTHX €CTECTBEHHOHAYYHBIX IPEAMETOB;
- yYMeThb HCHOJb30BaThb HAMMEHOBAaHUS  XMMHUYECKUX
COCIUHEHUN MEXKIYHApOJHOIO COK3a TEOPETUYECKOH U
MPUKJIAJHON XMMHMM M TPUBHAJIbHBIE HA3BaHUS BAXKHEHIIMX
BEIIECTB  (3TWJIEH,  aleTWIeH,  [JIHLUEpUH,  (eHou,
(dbopmanpaerua, yYKCycHash KHUCJIOTa, TJHMIWH, yrapHbBIA ras,
YIJIEKUCHIBIA Ta3, aMMMaK, TalleHas W3BECTb, HerameHas
U3BECTh, MUTHEBAsI CO/Aa W APYIHX), COCTABIATH (POPMYIIBI
HEOPraHUYECKUX M OPraHMYECKUX BEUIECTB, YPABHEHMS
XUMHUYECKUX peaklui, OOBSACHATh UX CMBICH; MOATBEPKIATh

XapaKTepHbIe XUMHUYECKHE CBOICTBa BEIIECTB
COOTBETCTBYIOIIIMMH  OJKCIHEPUMEHTAMHU M 3alHUCSIMU
ypaBHEHUN XUMHUYECKUX PEaKIUit;

- yMeTh YCTaHaBIIMBaTh MPUHAJICKHOCTh H3YYCHHBIX

HEOPTraHWYECKUX M OPTaHMYECKHUX BEIECTB K OMPEIEIECHHBIM
KJlaccaM U TpymrnaM COEIWHEHUM, XapaKTepu3oBaTh HX
COCTaB W BAKHEHIIME CBOMCTBA; ONPEACNATh  BUIbI
XUMHYECKHUX CBsi3el (KOBaJIeHTHAsl, MOHHASI, METaJUINYeCcKasl,
BOJIOPOJHAS), THUIIBI KPUCTALUTMYECKUX PEIIETOK BEIIECTB;
KJIACCU(PUITMPOBATH XUMUYECKUE PEAKIINU;

- chopmupoBaTh  TPEACTABJICHHUS: O  XUMHYECKOH
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOW KapTHHBI MHUpA, POJU
XUMUW B TIO3HAHWW SBJIECHUW TPUPOABI, B (POPMUPOBAHUU
MBIIIJICHUSI U KYJIBTYPBl JIMYHOCTU, €€ (PYHKIIMOHATBHON
TPAaMOTHOCTH, HEOOXOIMMOHW I PEMICHUs] MPAKTHUYECKHX
3a/1a4 ¥ 9KOJOTHYEeCKH 00OCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

- YMETh MPOBOAWTH PACUYETHl IO XUMHUYECKUM (GopMmylIaM U
YpaBHEHUSM XHMHYECKUX PEaKIUd C HUCIOJIb30BAHUEM
(U3MUECKUX BENUYHMH, XapaKTEpHU3YIONIUX BEIIeCTBA C
KOJIMYECTBEHHON CTOPOHBI: Macchl, oO0beMa (HOpPMaJIbHBIC
YCIIOBHSI) Tra30B, KOJUYECTBAa BEIIECTBA; HCIOJIb30BATh



OKO02.Vcnionb3oBath
COBPEMEHHBIE CPEJICTBA TIOMCKA,
aHaIM3a ¥ HHTEPIIPETaluu
uHbOpMaLNH, H
MH(OPMAIIMOHHBIE TEXHOJIOTUU
IS BBITIOJTHEHHUS 327149
npodeccHoHaIbHON
IEATeLHOCTH

B 00JIACTHIIEHHOCTH HAY4YHOI'0
MO3HAHUA:

- chOPMUPOBAHHOCTh MHPOBO33PECHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOU
MpPaKkTUKH, OCHOBAaHHOIO Ha Juajore
KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHUIO
CBOEr0 MECTa B MOJIUKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAHWE  A3BIKOBOM U
YUTATEJIbCKOM KYJNbTYphl KakK CpEICTBa

BSaHMOI[efICTBHH MCKOY JIOAbMU u
IIO3HAHUS MUPA;

- OCO3HaHME  LEHHOCTH  HAay4YHOU
JEATEIBbHOCTH, TOTOBHOCTh OCYILECTBIIATH
IIPOEKTHYIO u HCCIIEI0BATEIBCKYIO

JeATEbHOCTh ~ WHJIMBHIYyaJIbHO U B
rpy1ie;

OBnanenue YHHMBEPCAJIbHBIMH
yueOHBIMU NMO3HABATEJIbHBIMU
AEeMCTBUAMMU:

B) padora ¢ unopmaumeii:

- BIAJETh  HABBIKAMHM  MOJYy4YEHUS

uHpOpMallMl U3 HUCTOYHUKOB Pa3HbBIX
TUIIOB, CaMOCTOSITEIBHO OCYILECTBIISTh
IIOWCK, AaHallu3, CHCTEMaTH3alul0 H
UHTEpIpeTalnio HHYOpPMAIIMK PAa3TUUYHBIX
BUJIOB U (hOpM IpeCcTaBICHUS;

- co3daBaTh TEKCTHI B  Pa3UYHBIX
dopmarax C  ydeToM  Ha3HAYCHUS
uHpOpMALlUM U LEJEBOH  ayIUTOPHH,
BBIOMpAs ONTUMATHHYIO hopmy

CUCTEMHbIE XMMHYECKUE 3HAHMS AJISl MPUHATHS PEUICHU B
KOHKPETHBIX  JKM3HEHHBIX  CUTYyallUsiX, CBSI3aHHBIX C
BEIIECTBAMU U UX PUMEHEHHEM

YMETh IUJIAHUPOBATh U BBIMOJIHATH XMUMHYECKUN HKCIIEPUMEHT
(npeBpallleHUsT OPraHUYECKUX BEILIECTB IPU HArpeBaHUU,
[IOJIyYEHUE ITWIEHA U H3Y4YEHHE €ro CBOWCTB, KAaUECTBEHHbBIC
peakuuMyd Ha albJerHlbl, KpaxMmal, YKCYCHYIO KHCIOTY;
JeHatypanus O€NIKOB TpU HArpeBaHWU, IBETHHIC DPEAKLIUU
OeNKOB; MPOBOAWTH PEAKIMU HOHHOTO OOMEHa, OIpEAeTsTh
Cpeay BOJIHBIX paCTBOPOB, KAUECTBEHHBIC PEAKIIMU Ha CyJIb(daT-
, KapOOHaT- U XJIOpUJ-aHUOHBI, HA KAaTHOH aMMOHWUS; pelIaTh
SKCIEpPUMEHTAIbHBIE 3a7aun 1o Temam "Mertamisl"
"Hemeramnbl") B COOTBETCTBUM C TPaBWJIAMH TEXHUKH
0e3omacHOCTM  Tpu  OOpalieHMd €  BelIeCTBaMHU U
1a00paTOpHBIM  000PYIOBaHUEM; MPEACTABIATh PE3yIbTAThI
XUMHUYECKOT0 3KcrepuMeHTa B (GopMe 3amucH ypaBHEHUN
COOTBETCTBYIOIIUX pEaKIHi u (OpMyTUPOBATH BHIBOJIBI Ha
OCHOBE 3THUX PE3YJIbTATOB;

- yMeTh AaHAIM3UPOBATh XUMHYECKYI0  WHGOpPMAIIHUIO,
MOJIy4aeMyl0 M3 pPa3HbIX MCTOYHHUKOB (CPEICTB MaccOBOM
uHpopMaluu, cetb UHTEpHET U Apyrue);

- BJIa/IETh OCHOBHBIMU METOJ]aMH HAayYHOT'O MO3HAHUS BELIECTB
U XUMHYECKHUX  sBJIeHWMN  (HAOMIoJeHUEe, H3MEpEeHue,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);

- YMETh MPOBOJUTH PAaCUYEThl MO XUMHUYECKUM (opMyrnaMm u
YpaBHEHUSM XHMHUYECKHUX pEaKUuid ¢ HCHOJIb30BaHUEM
(GU3MYECKUX  BEIWYWH, XapaKTePU3YIONIMX BEIIeCTBa C
KOJIMUECTBEHHOM CTOPOHBI: Macchl, o0bema (HOpMallbHbIE
yCIIOBUSI) Ta30B, KOJMYECTBA BEUIECTBA; MCIIOJIb30BATh
CHUCTEMHBIE XUMHUYECKUE 3HAHUA JJIsi MPUHATHS pEIICHUN B
KOHKPETHBIX  JKM3HEHHBIX  CHUTYalUsX, CBSI3aHHBIX C
BELIECTBAMH U UX IPUMEHEHHEM



OK 04. DpdextuBHO
B3aMMOJIEHICTBOBATh U paboTaTh B
KOJIJIEKTHBE U KOMaH/Ie

MIPEICTABJICHHS M BU3YAITU3alINH,

- OIIEHUBATh JIOCTOBEPHOCTb,
JIETUTUMHOCTh uHpopmanuu, ee
COOTBETCTBUE IPABOBbIM U MOpPAIbHO-
ATUYECKUM HOPMaM;

- HCIIOJIb30BaTh cpencTaa
WH()OPMAITMOHHBIX 1 KOMMYHHUKAITMOHHBIX
TEXHOJIOTHII B PEIICHMH KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX M OPraHU3alMOHHBIX
3aJad ¢ COONMIOZeHHEM  TpeOoBaHMMA
SPrOHOMHUKH, TEXHHUKH O€30IacHOCTH,
TUTHEHBI, PECYpCOCOEPEKEHHS, TTPABOBBIX
u STHYECKUX HODPM, HOPM
nH(OPMAIMOHHOK 0€30TaCHOCTH;

- BIJIaJIETh HaBbIKAMHM pPAaCIO3HABAHHS H
3amuThl HHpOopManuy, THHOPMALMOHHON
0€30MacHOCTH JINYHOCTH;

- TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTU U CaMOOTIPEIEIICHUIO;
-OBJIaJICHUE HaBbIKaMH y4eOHO-
HCCIIEN0BATEIBCKOM, MIPOEKTHOMN U
COIMATLHOM JeSITEIIHFHOCTH,

OBJaanenue YHHBEPCAJIbHbIMH
KOMMYHHKATUBHBIMH /I CTBUSIMH:

0) coBMeCTHas 1eITeJIbHOCTD:

- MMOHUMATh u UCIIOJIb30BaTh
IIPEUMYILECTBA KOMaHIHOU u
WHAUBUAYaJIbHON paboThI;

- IPUHUMATh  LE€IM  COBMECTHOM
NeSITeIbHOCTH, OpraHU30BBIBATH u
KOOpAMHUPOBaTh  JEHCTBHS 1O €€

JIOCTHKEHMIO: COCTABIIATh IJIaH JICHCTBHI,
pacrpenensiaTb poJM € y4eTOM MHEHUH
VYaCTHHUKOB  OOCYXJaTh  PE3YJIbTaThl

YMETh IJIAHUPOBATh U BBIMOJIHATH XUMUYECKUN 3KCHEPUMEHT
(mpeBpalieHuss OpraHUYeCKHX BELIECTB IpPU HarpeBaHHUH,
MOJIy4€HUE ATHJIEHA U U3YYEHHUE €ro CBOMCTB, Kau€CTBEHHbIE
peakuuu Ha aJbJErHJbl, KpaxMmall, YKCYCHYK KHCIOTY;
JeHaTypauus O€NKOB IMpU HAarpeBaHWM, LBETHHIE pEaKIUU
0€NKOB; IMPOBOJUTH PEAKIMM HOHHOIO OOMEHa, ONpeAeisAThH
Cpelly BOJHBIX pacTBOPOB, KaUeCTBEHHbIE PEAaKIIMK Ha Cylbdat-
, KapOOHAaT- U XJOPHUI-aHUOHBI, HA KAaTUOH aMMOHMS; pelIaThb
SKCIEpUMEHTabHBIE 3a7auyn 1o Temam "Mertamisl" u
"Hemertamnsl") B COOTBETCTBUM C IpaBWJIAMH TEXHUKH
0e3omacHOCTH  Tpu  OOpalieHud ¢ BeIeCTBaMH U
71a00paTOpHbIM 00OPYIOBAaHUEM; MPEACTABIATH PE3yJbTaThl
XUMHUYECKOTO JKCIepuMeHTa B (¢opMe 3alucH ypaBHEHUUH
COOTBETCTBYIOLMX peakuuid U (OpPMYIHPOBATH BBIBOABI Ha
OCHOBE 3THX PE3YyJIbTaTOB



OK 07. CozneiicTBOBaTh COXpaHEHUIO
OKPY>KaIOILEN Cpesl,
pecypcocOepekeHHI0, TPUMEHSITh
3HaHUs 00 N3MEHEHUHU KJIMMaTa,
MIPUHIIMIIBI OEPEKITUBOTO
MIPOU3BO/ICTBA, 3 (HEKTUBHO
JIECTBOBATh B UPE3BbIYANHBIX
CUTYyalUsX

COBMECTHOM paboThI;

- KOOPJMHUPOBATh U BHIIOJHATH padoOTy B
YCIIOBHUSIX PEAJIbHOr0, BUPTYAJIBHOIO U
KOMOMHHMPOBAHHOI'O B3aUMOJIEICTBUS;

- OCYLIECTBIISTh MIO3UTUBHOE
CTPATETUYECKOE IIOBEJIECHUE B Pa3JIMYHBIX

CUTyallusX, NPOSBIATH TBOPYECTBO U
BOOOpakeHUe, ObITh HHAITMATUBHBIM
OsgiajeHue YHHBEPCAJIbHBIMHI

peryJsiTHBHBIMU J1eCTBUAMM:

I') IPUHATHE ce0s M IPYTUX JIOJei:

- HpI/IHI/IMaTB MOTHUBEI U apFYMeHTI)I
JIpYTHUX JIIOJeW TpU aHAJIM3€ Pe3yIbTaToB
JIeSTCIIbHOCTH;

- MPU3HABATh CBOE IPaBO U MPaBO JIPYTUX
JIFOJIeH Ha OITHUOKY;

- Ppa3BUBATHb CIIOCOOHOCTH TMOHUMATh
MHUDP C TO3UIHU APYTOTO YCIIOBCKA

B 00J1aCTHIK0JIOTHYECKOT 0
BOCHUTAHUS:

- c(opMHpPOBAaHHOCTb  3KOJIOTUYECKOM
KYJIBTYPHI, MOHUMAaHHe BITUSTHUS

COIMAITBHO-3KOHOMUYECKUX MPOLIECCOB Ha
COCTOSIHWME MPUPOJHOW H COLHMAIBHOM
cpensl, OCO3HAHUE r100aIpHOTO
XapakTepa KOJIOTUIECKUX MPOoOIIeM;

- IUIAHUPOBAaHWE M  OCYIIECTBIICHHE
JIEUCTBUM B OKpYyXarolled cpeie Ha
OCHOBE 3HAHUA IEJIed  YCTOMYMBOTO
Pa3BUTHS YEIIOBEUECTBA;

aKTUBHOE HEMpUSITHE JIEHCTBHH,
MPUHOCSIIMX BPEJ OKPYKAOLIEN CPENE;

- yMEHUE IIPOTHO3UPOBATh

chopMHUpPOBATh MPEJCTABICHUSA: 0 XUMHYECKOW COCTaBIISIONICH
€CTECTBEHHOHAaY4YHOW KapTUHBI MUpPA, PO XUMHH B TIO3HAHUU
SBJIEHUN MPUPObI, B POPMUPOBAHUHU MBIIIJICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAIBHON TPaMOTHOCTU, HEOOXOAMMOMN
JJIA peIHeHI/IH HpaKTI/I‘I€CKI/IX 3a1a4 158 OKOJIOTHUYCCKHU
000CHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M MIPUPOIHOM
cpene;

- yMeTh cOOMI0aTh MpaBUJIa IKOJIOTUYECKHU II€TIECO00pa3ZHOTO
MOBEACHUS B OBITY M TPYAOBOH J[EATENbHOCTH B LENSIX
COXpPAHEHHUsI CBOETO 3J0pPOBbS M OKpYXKAIOUIEH NPUPOTHOU
cpeglm; y‘II/ITI)IBaTI) OITAaCHOCTBb BOS}IGﬁCTBHSI Ha JKHUBBIC
OpraHU3Mbl  ONpPENENICHHbIX  BEIIECTB, IMOHHMMAas CMBICI
MoKa3aTess NPeAeIbHON TOMYCTUMON KOHIEHTPALIMU



IIK

HeOIaronpusITHhIC DKOJIOTHYECKHUE
IIOCIICICTBHS peANPUHUMAEMBIX
JIEUCTBUI, IPEIOTBPALLIATh HX;

- pacHIMpeHHE OmbITa JIESATEeIbHOCTU
9KOJIOTUYECKON HAINPaBJICHHOCTH;

- OBIIQJICHWE  HABBIKAMH  Yy4eOHO-
HCCJICIOBATEIbCKOM, MPOEKTHOMN Hu
COIIMATLHOM JESITEIHFHOCTH,
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2. CTPYKTYPA Y COJAEPX KAHHUE OBIIEOBPA3OBATEJIBHOM JUCIUTILIMHBI
«XHUMUS»
2.1. O0beM JUCHUILIMHBI U BU/bI y4eOHOH padoThI

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

OcHoBHOe coJep:kaHue 64
BT. 4.

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

BT. U..

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

3a4er)




2.2. TeMaTu4yeCcKMil IJIAH U COAEPKAHME TUCHUILUTHHBI « XMMUSD)

®opmupye
HanmenoBanme Conep:xanue yueOHOro MaTepuaJia (OCHOBHOE U MPO(ecCHOHAILHO-0PHMEHTHPOBAHHOE), OB LeM 1aCOE Mble
pa3aesioB M TeM JIaDopaTopHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIAIHON MOAY/Ib KOMIIeTEeHIY
U
1 2 3 4

OCHOBHOE co/Iep:KaHue 64
Pa3znen 1. OcCHOBBI CTPOEHUS BelIeCTBA 6
Tema 1.1. OcCHOBHOE cO/Iep:KaHue 4 OK 01
Crpoenne atomoB | TeopeTnueckoe oGyueHue 2
XUMHYECKHX
AJIEMEHTOB U
npupozaa
XUMHUYECKOU
CBSI3U

CoBpeMeHHast Mojelnb CTpoeHuss aroMa. CHMBOJWYECKUM S3BIK XUMHU.XUMHUYECKHI DSJIEMEHT.

DnekTpoHHas KoHurypamus aroma. Kmaccuduxanuss XUMAYECKUX DIEMEHTOB (S-, p-, d-d2JE€MEHTHI).

BasleHTHBIE ~ DJIEKTPOHBL. BaneHntHOCTB. ONeKTpoHHas  HpHUpoJa  XUMHYECKOHM  CBS3H. 2

DNeKTpOOTPULIATETbHOCTh. BuAbl XUMHUYECKOM CBSI3M (KOBAJIEHTHAs, WOHHAs, METAJUIMYecKas,

BOJIOPOIHAS) M CTTIOCOOBI €€ 00pa30BaHUsI

IIpakTHyeckne 3aHATHSA 2

Pemenne 3amaHuii Ha HCHONB30BaHME XHUMHUYECKOM CHUMBOJMKM M Ha3BaHUM COEOUHEHUH 10

HOMEHKJIATYpE MEXKIYHAPOJHOTO COI03a TEOPETHYECKOM M TPUKIAJHOW XUMHUW W TPUBUAIBHBIX

HA3BaHWM ISl COCTABIICHUS XMMHUYECKUX (POPMYJ JIBYXaTOMHBIX COCIUHEHHH (OKCHAOB, CYIb(GHUIOB,

TUAPUJIOB U T.11.) U APYTUX HEOPTAHUUECKUX COCAMHEHUI OTJIEIBHBIX KJIACCOB. 2

[IpakTHueckue 3aaHusi HA YCTAHOBJIEHUE CBA3U MEXAY CTPOCHHUEM aTOMOB XMMHUYECKUX AJIEMEHTOB U

MEPUOIMYECKIM H3MEHEHHEM CBOMCTB XMMHYECKUX DJIEMEHTOB W WX COCAUHEHUW B COOTBETCTBUHU C

nosioxxeHueM [lepuoanueckon CUCTEMBI.
Tema 1.2. OcHOBHOE coJiep:KaHue 2 OK 01
Ilepnonnuecknii | [pakTuyecKue 3aHATHS 2 OK 02
3aKOH H TaOIuIa [Teproanyeckas cucreMa XuMuIeckux snemenToB J[. M. MenneneeBa. ®u3ndecKuii CMBICIT )

.. MenneneeBa

[Tepuonuueckoro 3akona J[.1. MenzaeneeBa. 3aKkOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKUX
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3JIEMEHTOB, 00Pa3yeMbIX UMHU MTPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUH C MTOJIOKEHUEM
XUMHUYECKOTro aiemeHTa B [lepuonnueckoit cuctreMe. MupoBo33peHUYECKOE U HAyYHOE 3HAYCHUE
[Tepuonuueckoro 3akona [I.1. Menaeneesa. [Iporno3ssr .M. MenneneeBa. OTKpbITHE HOBBIX
XHUMHYECKHUX 3JIEMEHTOB.

Pemenue nmpakTMKO-OpUEHTUPOBAHHBIX TEOPETUUCCKUX 3aJJaHUI HA XapaKTepU3aIUI0 XUMUYECKUX
3IeMEHTOB «MeTaNT4YecKie / HEeMETAUTHIECKIE CBOMCTBA, SJIEKTPOOTPUIIATEIIBHOCTh XUMHUIECKUX
AJIEMEHTOB B COOTBETCTBHU C MX 3JICKTPOHHBIM CTPOCHHEM H MOJI0KEHHEM B TIEPUOIUICCKOMN CUCTEME
xumudeckux dyemenToB .M. MeneneeBa»

Pa3nea 2. XumMnueckue peakuumn 10
Tema 2.1. Tuniel | OcHOBHOE coepKAHHE 4 OK 01
XMMUYECKUX TeopeTnyeckoe ofyuenne 2
peakuuit Knaccudukanus u THIIBI XUMAYECKUX PEaKIUil C ydacTueM HeopraHudeckux BemiecTB. CocTaBieHue

YpaBHEHUN peaKlUi COeUHEHUs, Pa3JI0KEeHUs, 3aMEIICHHs], OOMEHa, B T.4. PEaKIMi TOPEHUsI,

OKHCJICHUS-BOCCTAHOBIICHHUS.

VYpaBHeHUsI OKUCIEHUsI-BOccTaHOBIIEHUS. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTENb. 2

CocraBiieHHE U ypaBHUBAaHUE OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIMI METOIOM 3JIEKTPOHHOTO

6ananca. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU B IPUPO/IE, IPOM3BOACTBEHHBIX IIpoLieccax U

KU3HEJEATEIIbHOCTH OPraHu3MOB

IIpakTHYecKkue 3aHATHA 2

KonnuectBenHble OTHOLIEHUS! B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PacyeThl IO

YPAaBHEHUSIM XUMHUYECKMX peakuuil. Monb Kak eIuHuIa KOJIMYeCcTBa BellecTBa. MousipHas Macca.

3aKOHBI COXPAaHEHHUs Macchl M 3Hepruu. 3akoH ABoraapo. MoispHbli 00beM razoB. OTHOCHUTENbHAS 2

IUIOTHOCTH ra3oB. PacyeTsl Mo ypaBHEHUSM XMMHYECKHUX PEaKkIUil ¢ MCIOIb30BaHMEM Macchl, 0ObemMa

(HOpMaJIbHBIE YCIIOBHUSI) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coepkaHue 4 OK 01
OJNEKTPONMUTHIECKA | TegpeTnyeckoe 00yueHme 2 OK 04
A WCCOTIATIIT H Teopus anekTposnTUUecKo aucconnanuu. MoHbl. DIEKTPONIUTHI, HEAJIEKTPOIUTHI. Peakiny HOHHOTO HK 1.1
WOHHBIN 0OMeH ’

oOMeHa. CocTaBiieHHe peakUuii MOHHOTO OOMEHa MyTEeM COCTaBJICHUS MX MOJHBIX U COKpallleHHBIX 2

VOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peaKIIMU. 3aJaHUsI HA COCTABJICHUE HOHHBIX PEaKIuil

JlabopaTopHble 3aHATHSA 2

JlabGopaTopHas pabota “THITbl XUMHUYECKUX pEaKIIHii”. >

VccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY HCXOJHBIX U 00pa3yIOIUXCs BEIIECTB) U IPU3HAKOB
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XUMHUecKux peakuuid. [IpoBenenue peakiuit HOHHOTO OOMEHa, OMpeIesieHNne CPeIbl BOJAHBIX
pacTBOPOB. 3a7aHusl HA COCTABJICHHE MOHHBIX PEaKINil

KonTposabHas

CrpoeHue BelecTBa U XUMUYECKHUE PeaKLuu 2
pabdora 1
Pasnea 3. CTpoeHue ¥ CBOHCTBA HEOPTraHUYECKHUX BeleCTB 16
Tema 3.1. OCHOBHOE coJIepKaHue 4 OK 01
Knaccupuxauus, | Teoperuueckoe o0yuenue 2 OK 02
HOMCHKJIATYPA M |TTpenmer Heopranmueckoii xumun. Kiiaccudukays HeOpraHM4ecKHX BEmeCTB. IIpOCThIe M CIOKHbIE IIK 4.4
cTpocHHe BeriecTBa. OCHOBHBIE KJIACChI CJIOMKHBIX BELIECTB (OKCUIBI, TUIPOKCUIBI, KUCIOTHI, con). B3aumocss3b
HCOPTaHMHMCCKUX | yeoprannyeckux BemecTB. ArperaTHble COCTOSHHS BenlecTBa. Kpucranmueckue u aMopdHbIe
BEICCTB BellecTBa. TUIBI KPUCTAIIMUECKUX PELIETOK (aTOMHas, MOJIEKYJIIpHAsl, MOHHAs, METAJIIMYECKast). 2

3aBHCUMOCTD (PM3UYECKUX CBOIMCTB BEIIECTBA OT THUIA KPUCTATMYECKON PEIIETKH. 3aBUCUMOCTb

XMMHUYECKON aKTUBHOCTH BEIIECTB OT BHJ1a XUMUYECKOM CBA3M U TUIIA KPUCTALIIMYECKONW PELIETKH.

[IprunHbI MHOrOOOpa3us BELIECTB

IIpakTuyeckue 3aHATHA 2

Homenknarypa HeOpraHHYECKMX BEIIECTB: HA3BAaHHE BEIIECTBA UCXOMS U3 X XUMHUYECKON (POPMYITBI

WA COCTaBJIEHUE XUMHUYECKON (POPMYIIbI MCXO/I U3 Ha3BaHHUs BEILIECTBA 10 MEXYHapOIHON

(MIOITAK) nnu TpuBUaJIbHON HOMEHKJIATYpE.

Pemrenne mpakTHUecKuX 3alaHW MO KJIACCH(HUKAIMKA, HOMEHKIAType M XUMHYECKHM (opmynam

HEOPraHMYECKUX BELIECTB pa3IMYHbIX KJIAcCOB (YrapHblii Ta3, YIVIEKHCIBIA Ta3, aMMHakK, raiieHas 2

W3BECTh, HETralleHasl U3BECTh, MUTHEBAS COJIA M IPYTUX): HA3BIBATh M COCTABIIATH (DOPMYITBI XHMUYECKHX

BEIIECTB, ONPEAEATh IPUHAICKHOCTD K KIIaccy.

Hcrounnku xumuyeckoi nHdopmaiuu (CpeacTs MaccoBoi nHdopmaiuu, cetb HTEpHET 1 npyrue).

ITouck nHpopmanyy No Ha3BaHUSIM, HICHTH(PHUKATOPAM, CTPYKTYPHBIM GopMynaM
Tema 3.2. ®usuxo-| OcHOBHOE co/iep:KaAHNE 8 OK 01
XMMHYECKHE TeopeTuueckoe oGyuenue 6 OK 02
CBOMCTBA Meramisl. O6mpe GU3HUECKHe W XMMHYECKHE CBOMCTBA MeTauioB. CrocoObl MOMydeHus. 3HauEHHE IIK 4.4
HCOPTaHMICCKUX  |yjetannoB M HeMeTalloB B HPUPOAE M IKU3HENEATEILHOCTH 4YeIoBeKa M OpraHu3MoB. Kopposus 2
BCILCCTB METaJUIOB: BUJIbI KOPPO3HH, CIIOCOOBI 3AIIUTH METAIUIOB OT KOPPO3UH

Hemeramnel. OOmme ¢u3mdyeckne W XUMHUYECKHE CBOWCTBA HEMETA/UIOB. |HIMYHBIE CBOMCTBA

HemertaioB [V— VII rpynn. Knaccudukanus u HoMeHKIIaTypa coelMHeHUI HeMeTaioB. KpyroBopoTsl 2

OMOTeHHBIX PJIEMEHTOB B IPUPOJIE
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XUMHUUYeCKre CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHMYCCKHUX BCUICCTB (OKCI/II[OB, TUAPOKCUI0B, KUCIIOT,

coJieil 1 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COCIUHEHU, 2

BBICIIIMX OKCHJIOB Y TUAPOKCUIOB

IIpakTnyeckue 3aHATHSA 2

CocraBiieHHE YpaBHEHMH XMMHYECKUX PEAKIMM C y4aCTHEM IPOCTBIX U CIOKHBIX HEOPraHUYECKHX

BEIIECTB: METANIOB M HEMETAJJIOB; OKCHJIOB METAJJIOB, HEMETAUIOB M aM(OTEPHBIX 3IIEMEHTOB;

HEOPraHMYECKUX KHUCJIOT, OCHOBaHMH M aM(OTEpPHbIX THAPOKCUIOB; HEOPraHWYECKHUX COJIEH,

XapaKTEePU3YIOLIUX UX CBOMCTBA. 2

Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOWCTBA, COCTaB, NOJYYCHHE U

0e30macHOe WCIIOJIb30BaHME BAKHEHIINX HEOPraHWYECKHX BEIIECTB B OBITY M MPAKTHYECKOM

JESITEIbBHOCTH YEJIOBEKA
Tema 3.3. OcCHOBHOE cO/Iep:KaHue 2 OK 01
Unentnduxanus | JlaGopaTopHbie 3aHATHS 2 OK 02
HCOPTaHMICCKUX | [TagoparopHas padora «neHTuduKamys HEOPraHMIECKHX BEMIECTBY. OK 04
BCIICCTE Pemenne skcnepuMEHTalIbHBIX 3alad 10 XUMHYECKMM CBOMCTBAM METaJULIOB U HEMETAIUIOB, IIO IIK 4.4

PAacCIIO3HABAHUIO U MOJIIYYEHHUIO COEAMHEHUN METAJNIOB U HEMETAJIOB. ’

WnenTudukanyss HEOPraHMYECKHUX BEIECTB C MCIOJIb30BaHHMEM HUX (DU3MKO-XMMHUYECKHUX CBOICTB,

XapaKTEepHBIX KauyeCTBEHHBIX peakiuil. KauecTBeHHblEe peakiuu Ha cyiab(dar-, KapOoHAT- U XJIOPUI-

AQHUOHBI, HA KATUOH aMMOHMS
KonTtposbnas Croii

BOIICTBa HEOPraHUYECKUX BELIECTB 2

pabora 2
Pazpnen 4. CTpoeHue U CBOIiCTBA OPraHNYeCKUX BellleCTB 22
Tema 4.1. OcHOBHOE coJiep:KaHue 4 OK 01
Knaccupukanus, | Teopernueckoe oGyuenue 2 IIK 4.4
CTpOCHHE 1 [losiBiieHME U pa3BUTHE OPTaHMYECKOW XUMUU Kak Hayku. [Ipenmer oprannueckon xumun. Mecrto u
HOMCHKJIATypa 3Ha4YE€HHE OPTaHMYECKOW XMMHUHU B CHCTEME €CTECTBEHHBIX HayK.
OpraHn4eCKUX XHUMHYECKOE CTPOEHUE KAK IOPSANOK COCAUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO UX BaJCHTHOCTH.
BCILICCTB OCHOBHBIE TOJIOKEHNS TEOPUU XHMHUYECKOTO CTPOCHMsI OpraHmyeckux coequHeHunii A.M. bytieposa.

YrnepoaHblii CKENET OpPraHu4ecKOW MOJIEKYJbl. 3aBHCHUMOCTb CBOWMCTB BELIECTB OT XHUMHYECKOIO 2

CTPOCHMS MOJIEKYJI. MI30Mepus U M30MepHI.

[lonatue o ¢yHkuuoHanpHOW rpynme. Pagukan. IlpuHmunel KiaccuUKAUK — OPraHUYECKHX
coequHeHU. MexnyHaponHas HOMEHKJIATypa M INPUHUUIBI  HOMEHKJIATYphl  OPraHMYECKHX
coequnenuil. Ilonstue 00 a3oTconepkamux COCAMHEHUSX, OMOJOTHUECKH AKTHUBHBIX BEIIECTBAX
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(yrmeBonmax, Xupax, Oelkax W Jp.), BBICOKOMOJICKYISIPHBIX COCAMHEHHSAX (MOHOMEp, IOJIUMEp,
CTPYKTYpPHOE 3BEHO)

I[pakTuyeckue 3aHATHSA

Homenknatypa OpraHMYecKMX COEIMHEHHI OTAENBHBIX KJIACCOB (HACHIIICHHBIC, HEHACBHIIICHHBIC H
apOMAaTUYECKUE YTICBOJOPObI, CIUPTHI, (PEHOIIBI, abACTH/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBneHre TOJHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJ OPraHWYECKUX BEIIECTB OTAEIBHBIX
KJIaCCOB, HCIOJNBb3ysd WX HA3BaHUS IO CHCTEMATUYECKOW M TPHUBHAIBHOM HOMEHKIAType (ITHIIEH,
alleTHJICH, TIIMIEpHH, (eHon, (opMmaibaerua, YKCycHas KHCJIOTa, TNIMIMH). Pacdersl mpocreiiei
(b opMyIIBI OPraHNYECKON MOJICKYJIbI, HCXOJISl M3 3JIEMEHTHOTO cocTana (B %)

Tema 4.2.
CsoiicTBa
OpraHUYeCKHUX
COCIMHEHHNH

OCcHOBHOE cO/Iep:KaHue

12

TeopeaneCKoe oﬁyqe}me

OU3NKO-XUMUYECKHE CBONCTBA OPTraHMYECKUX COCAMHEHUH OTIENBHBIX KIAcCOB (0COOEHHOCTH
KJ1accu(UKaLMU 1 HOMEHKJIATypbl BHYTPH KJlacca; TOMOJIOTMYECKHH psa U o01iast popmyiia; n3oMepus;
¢du3nvecKkne CBONCTBA; XUMHUECKUE CBOIMCTBA; CIIOCOOBI OJTYYCHHUs):

— HpeAeNbHbIE YIIIEBOAOPOAbI (aJIKaHbl M IUKJIOANKaHbl). ['OpeHne MeTaHa Kak OJMH M3 OCHOBHBIX
HCTOYHUKOB TEIUIa B IPOMBIIUIEHHOCTH U ObITy. CBOMCTBA MPUPOJHBIX YIII€BOJOPOIOB, HAX0XK/IEHUE B
IIPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HemnpenesbHble (AJKEHbI, aJKUHbI M alKaJueHbl) W apoMaTHYECKHe YIIeBOAOpoabl. ['opeHue
alleTHJICHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKHU M PE3KH METAJNIOB

— KHUCIIOpOAIcOepkKalllie COeAMHEHUS (CIUPTHI U (PEHOJIbI, KApOOHOBBIE KUCIOTHI U 3PUPHI, aJIbJIETU/IbI
U KETOHBI, KUpbI, YrieBojsl). lIpakTmueckoe NpUMEHEHHE STUJICHIVIMKONS, TIIIMIEpUuHa, (QeHoa.
[Ipumenenue ¢opmanpaeruaa, ameTaabIeruaa, YKCYCHOM KHCJIOTHl. Mpblla Kak COJM  BBICHIMX
KapOOHOBBIX KHCJIOT. MoIoII1e CBOWCTBA MblIa

— a30TcoJiepKallie COEAMHEHUs (aMUHBI M AMHHOKHUCIOTHI, Oenku). BbIcOKOMOeKyIspHbIe
COEUHEHMS (CUHTETUYECKHE U OMOJIOTMYECKH-aKTUBHBIE). MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO.
[TonmnMepu3anus 3TUIIEHA KAK OCHOBHOE HAIIPaBJIEHUE €r0 UCIOJIb30BaHUS.

I'eHeTnyeckas CBSA3b MEXKY KJIaCCaMH OPraHUYECKUX COEIMHEHUN

IIpakTHYeckue 3aHATHA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIBHBIX KJIAcCOB (TpUBHAIBbHAA M MEXIyHapOJHas
HOMEHKJIaTypa, XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOyUeHUs): MpeesibHbIe (aTKaHbl U LUKIOAIKAHBI),
HenpeaeabHbIe (AIKCHBI, aIKUHBI U aJIKaJAHEHbl) U apOMAaTUYECKHUE YIIIEBOAOPO/bI, CIIUPTH U (HEHOJIHI,
KapOOHOBbIE ~ KHCIOTBI M 3(QUpPbI, ambAeTHAbl M  KETOHbl, AaMHMHbBI M  AMHUHOKHCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COE€IMHEHUs. 3aJaHusl Ha COCTaBJICHHE YPaBHEHMI XMMHUYECKUX PEaKLUH ¢

OK 01
OK 02
OK 04
IIK 4.4
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Y4acTUEM OpraHNYCCKHUX BCIICCTB HA OCHOBAHHMHU UX COCTaBa U CTPOCHUA

CocraBneHue cxeMm peakuuii (B TOM 4YHCIE€ 1O TMPEAJIOKEHHBIM IEMIOYKaM IPEBPAILCHUN ),
XapaKTepU3YIOIINX XUMHUYECKUE CBOMCTBA OPraHUYECKUX COCTUHEHUI OTAEIBHBIX KJIACCOB, CIIOCOOBI
UX TIOJy4EHUS WM HA3BAaHUE OPraHUYECKUX COCOUHEHUN 110 TPUBUAJIBHOW WM MEXIYHAPOIHOU
CUCTEMaTUYECKON HOMEHKJIATYpe.
Pemienne mpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUMX 3aJaHUM HA CBOWCTBA OPraHUYECKHUX
COEJIMHEHUI OTJENIbHBIX KJIACCOB

JlabGoparopHnasi padora

JlaGoparopHasi paGota “ XMMHUYECKHE CBOWCTBAa CHUPTOB U YKCYCHOM KHCIIOTHI. CBOMCTBa >KUpPOB U
yraeBoAoB".

Tema 4.3. OcHoBHOE co/lep:KaHue OK 01
Vnentuduranns [ Teopermueckoe o0yuenue OK 02
OPTaHHICCiX buooprannueckue coenuHenus. IlpumeHeHune u Ouonorudeckas poib yrieBoaoB. OKHCIEHHE OK 04
BEIIECTB, UX

YIJEBOJOB — MWCTOYHUK OHHEPrHMM >KMBBIX oOpraHu3smMoB. OOJacTM NPUMEHEHHS AaMHMHOKHUCIOT. IIK 4.4
igi:::;ielg [IpeBpamienust OenKkoB MHUIIM B OpratusMe. buonoruueckue Q)YHKHI/II/IV 6enkoB. buonoruueckue
SLITOBOM 1 ¢yHKIMM xKpoB. Ponb opraHnyeckoi XMMHUK B pellIEHUH NpobJieM NHIEBOi 0e30MacHOCTH
PO3EOCTBEHHO Ponp opranuueckoif XUMHMHM B pELIEHUU IpOOJIeM SHEpPreTHdeckoil 0e30MacHOCTH, B Pa3BUTHUHU
eATENBHOCTH MEJJMILHHBL, CO3/IAHNH HOBBIX MATEPHANIOB, HOBBIX HCTOUHUKOB JHEPIUU (ampTEpHATUBHBIE HCTOYHUKHU
HeIOBCKA sHeprun). OmacHOCTh BO3JEHCTBHS Ha >KMBbIE OPraHU3Mbl OPraHUYECKHUX BEIIECTB OTIENbHBIX

KJIacCOB (yTJI€BOJIOPOAbI, CIIUPTHI, (EHOJBI, XJIOPOPraHUYECKUE MPOU3BOJHBIC, AIbJIETUIBI U Ap.),

CMBICJI TIOKA3aTesl MPEAeNIbHO JOMYCTUMON KOHIIEHTPAINH

JlabopaTopHble 3aHATHSA

JlabopaTtopHas padora: “VneHTudukamms OpraHMIecKuX COeTUHEHNN OTACTbHBIX KIacCOB”

WnenTudukanyst opraHMuecKuX COeIMHEHUN OT/IeNbHBIX KJIAcCOB (Ha MpUMepe allbJeTHA0B, KpaxMaia,

YKCYCHOM KHCIOTHI, O€JIKOB W T.I.) C HCIOJb30BaHUEM HX (U3UKO-XUMHYECKHX CBONCTB U

XapaKTepHBIX KAauyeCTBEHHBIX peakuui. JleHarypamus Oenka mnpu HarpeBaHuM. L[BeTHbIe peakuuu

0enkoB.BO3HUKHOBEHNE AHAJUTHYECKOIO CHUTHAJTa C TOYKH 3pPEHUS XUMHUYECKHX IPOILIECCOB IpHU

MPOTEKaHUU Ka4eCTBEHHOM peakIiy, MO3BOJISAIOIEH HISHTU(PULIMPOBATH MIPEI0KEHHBIE OPraHNYeCKue

BEIIECTBA
Pa3znea S. KuneTrnyeckue u TepMOJAMHAMMYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSA XUMHUYECKHUX peaKkiuii
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CxkopocTthb OcHoOBHOE coep:KaHue OK 01
XUMHYECKHX OK 02
peaKkuid. 4 TIK 4.4
XuMH4YeCcKoe
paBHOBeCHE

Teopernueckoe o0yueHue 2

CKOpOCTh peakiyu, €€ 3aBUCHMOCTb OT Pa3IM4YHBIX (aKTOPOB: MPHUPOJIBI PEArHPYIONINX BEIIECTB,

KOHIIEHTPALlMU pEarupymomux BeUIecTB, TeMIepaTypbl M IUIOMIA[d PEaKIUOHHOW IOBEPXHOCTH.

TeroBbie 3G HEKTH XUMUYECKUX PEAKIHiA. DK30- H SHIOTEPMHUYECKHIE, PEaKIINH. )

OOpatumocTh peakuuidl. XHMMHUYECKOE€ PaBHOBECHE U €ro CMEIEHUE IMOJA JEeHCTBHEM pa3lIUYHbIX

(bakTOpOB (KOHIEHTpALXs PEarecHTOB WM MPOIYKTOB PEAKINH, TaBICHUE, TEMIIEpaTypa) UIsl CO3IaHus

ONTHUMAJIBHBIX YCIOBUN MpOTEKaHus XuMuueckux npoueccoB. [Ipunnun Jlelllarenne

IIpakTHYeckne 3aHATHS 2 OK 01

Pemrenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN HAa aHaTU3 (AKTOPOB, BIMUSIONIMX HAa H3MEHEHUE OK 02

CKOPOCTH XMMMYECKON pEeaKIMH, B T.4Y. C MO3UIMNA IKOJIOTMUYECKH 11e1eCO00Pa3HOro MoBeIeHUs B ObITY

U TPYZIOBOM JIEATENBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/I0POBbs U OKPYKAIOILEN IPUPOIHOM Cpebl. ’

Pemennie mpakTHUKO-OPHEHTUPOBAHHBIX 3aqaHUil Ha mnpuMeHeHue mpuHnuna Jle-Illarense s

HaXOXXJCHHUS HAIlpaBJICHUs] CMEIICHWsS pPAaBHOBECHS XWUMHUYECKOW peakIuu W aHalu3 (aKTopoB,

BIIMSIIOIMX HA CMEIIEHNE XUMHUECKOT0 PAaBHOBECHSI
Paznea 6. PacTBOpsI 4
Tema 6.1. OcHoBHOE coep:KaHue 2 OK 01
TousTue o Teopernveckoe odyuenune 2 OK 02
pactBopax PactBopenne kak ¢usnko-xumuueckuil mpouecc. PactBopbl. CrocoObl MPUTOTOBIEHUS PacCTBOPOB. OK 07

PactBopumMocTb. MaccoBast 071 pacTBOpeHHOro BemiectBa. CMBICH —MMOKa3aTens MpeaeiabHO

JOTTYCTUMOMN KOHIIEHTPAIMH U €r0 UCIOJIb30BaHUE B OLIEHKE IKOJIOTHUECKO 0€30M1aCHOCTH.

[IpaBuia SKOJIOTMYECKH IEIecO00pPa3HOrO MOBEJACHUS B OBITY M TPYAOBOM NEATEIBHOCTH B LENAX )

COXPAHEHHUS CBOETO 3/I0POBBS U OKpYKarolleld MPUPOAHON CPEJbl; OMACHOCTh BO3JIEHCTBUS Ha KUBBIC

OpraHU3MBbI ONPE/ICTICHHBIX BEIECTB.

Perienue npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 33JaHUI Ha PaCTBOPHI, UCIIOJIb3YyeMbIe B OBITOBOM U

MIPOM3BOJICTBEHHON JIESITEILHOCTH YeJIOBEKa
Tema 6.2. OcHoBHOe coepkaHHe 2 OK 01
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Uccnenosanue
CBOIICTB
pacTBOpOB

JlabopaTopHble 3aHATHSA

JIaboparopHas pabora «IIpuroroBieHne pacTBOPOBY.

[TpuroroBieHre pacTBOPOB 3aIaHHON (MaccoBOi, %) KOHIIEHTpAIUH (C MPAKTUKO-OPHUCHTUPOBAHHBIMHU
BOIIPOCAMH) U ONPEJICIICHUE CPEIbl BOJAHBIX PACTBOPOB.

Perienue 3a1a4 Ha MPUTOTOBJICHHE PACTBOPOB

OK 02
OK 04
IIK 4.4

IIpodeccnonabHO-OPHEHTUPOBAHHOE COJePKaAHNeE (COMePKAHUE PUKJIATHOTO MOIYJIs1)

Paznen 7.

XuMus B ObITY H IPOU3BOACTBEHHOM AeSITeJIbHOCTH YeJIOBEKa

Xumus B ObITY U
IIPOU3BOJCTBEHHON
JesITeIbHOCTH
YeJioBeKa

OcHoBHOE€ CoacpKaHue

TeopeaneCKoe oﬁyqe}me

Hoselimue 1ocTukeHUs: XMMUYECKON HAyKH U XMMHUYECKOM TeXHoJoruu. Posb xumun B obecriedeHnu
9KOJIOTMYECKOM, SHEPreTUYEeCKON U MUIIEBONW 0€30IaCHOCTH, pa3BUTUU MeIUIMHBL. [IpaBuia noucka u
aHauM3a XUMHYECKOH HH(pOpMAlMM M3 pPa3jIMYHbIX MCTOYHUKOB (HayuyHas M YydeOHO-HaydHas
JUTepaTypa, CpelIcTBa MaccoBor nH(opmanuu, cetb uTepHeT)

IlpakTH4yeckue 3aHATUSA

[Touck m aHamu3 KeHCOB O NMPUMEHEHUM XMMUYECKMX BELIECTB M TEXHOJOTHH C yueToM Oynymiei
npoeccuoHaIbHOM ~ EATENbHOCTH MO  TEMaM:  BaKHEWIIME  CTPOMUTENIbHbIE  MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTe€pHallbl, KpacKH, CTEKJIO, KEepaMHKa, MaTepuanbl s DJIEKTPOHUKH,
HaHOMAaTepHallbl, TEKCTHJIbHBIE BOJIOKHA, WCTOYHUKHU DSHEPIUH, OPraHUYECKHE U MHUHEpaJbHbIE
yaoOpeHus, IeKapCTBEHHBIE BEIIECTBA, OBITOBAs XUMHUS.

3amura: [lpencraBnenue pe3yabTaToB pelieHus KelcoB B opMe MUHHU-I0KJIa/1a ¢ Ipe3eHTannen

OK 01
OK 02
OK 04
OK 07

IIpomexyTouyHas aTrecTanus N0 JUCHHUILINHE (324€T)

Bcero

68
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3. VCJIOBMS PEAJIM3ALIAM ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
TACIATLITAHBI

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

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

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

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

3.2. Uudopmanuonnoe odecreuenne oo0yyenus. IlepeyeHb pexoMeHyeMbIX YUeOHBIX H3/1aHMIA,
HNHuTepHeT-pecypcoB, A0NOJIHUATEIbHOM JUTEPATYPHI
OcHoBHas nuTepaTypa:

Ne o/t | Uctounnk

1 lNadpuensa, O. C. Xumus : 10-ii knacc : 6a30BwIit ypoBeHs : yueOHuk / O. C. 'abpuenss,
N. T'. Octpoymos, C. A. CrnagkoB. — 7-e u3f., crep. — Mocksa : [Ipocsemienue, 2025.
— 128 ¢. — ISBN 978-5-09-120190-1. — TekcT : a5eKkTpoHHbI# // JIaHb : 3JIEeKTPOHHO-
6ubnuoreynas cuctema. — URL: https://e.lanbook.com/book/473033 (nata oOpaiieHus:
19.05.2025).

2 I'abpuensn, O. C. Xumus: 11-it knacc: 6a30Bblii ypoBeHs : yueouuk / O. C. 'abpuensH,
N. I'. Octpoymos, C. A. CnankoB. — 6-¢ u3na., crep. — Mocksa : [Ipocsemenne, 2024.
— 127 ¢. — ISBN 978-5-09-112177-3. — TekcT : 25eKTpoHHbI# // JIaHb : 3JIeKTPOHHO-
oubmuoteunas cucrema. — URL: https://e.lanbook.com/book/408668 (mata oOparieHus:
27.01.2025).

3 Andunorenosa, . B. Xumus : yaeOHUK U TIPAKTUKYM JJISI CPETHETO
npodeccuonansHoro oopazopanus / M. B. Audgunorenosa, A. B. babkos, B. A. ITonkos.
— 2-e u31., uctp. u aon. — Mocksa : U3gatensctBo FOpaiit, 2025. — 291 ¢. —
(ITpodeccuonanproe odpazosanue). — ISBN 978-5-534-11719-6. — Texker :
anexTpoHHbId // OOpa3zoBarenbHas maatdopma FOpaiit [caiit]. — URL:
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https://www.urait.ru/bcode/562501 (mara obpamenus: 27.01.2025).

JlononHuTeNbHAS IUTEpATypa!

Ne /1 | UctouHuk

1 I'muuka, H. JI. OOmas xumus. 3agauu ¥ yOpaKHEHHUS : Y4eOHO-TIPaKTHIECKOE 1mocodue
st cpeaHero npodeccruonansHoro odpaszosanus / H. JI. I'muaka ; mon penakmueit B. A.
ITonkoBa, A. B. babkoBa. — 14-e u31. — Mocksa : UznarensctBo HOpaiir, 2025. — 236
c. — (ITIpodeccuonansnoe obpazoBanue). — ISBN 978-5-534-09475-6. — Tekcr :

anekTpoHHbId  //  OOpazoBarenpHas 1iatdopma  IOpaitr  [caiit]. —  URL:
https://www.urait.ru/bcode/561208 (nata obpamenus: 27.01.2025).

2 [lepbakos, B. B. Heopranwdeckas xumusi. Bonpocs! u 3agaun : y9eOHUK JJIsi CPETHETO
npodeccuonansHoro oopazosanus / B. B. lllep6akos, A. A. ®upep, H. H. bap6oruna. —
2-¢ u3n., ucnp. u gon. — MockBa : UsmarensctBo IOpaiit, 2025. — 107 c. —
(ITpodeccuonanbuoe oOpazoBanue). — ISBN 978-5-534-09133-5. — Teker
anekTpoHHbld  //  OOpa3oBarenbHas minatgopma HOpait [caiit]. —  URL:
https://www.urait.ru/bcode/563926 (mara obpamenus: 20.02.2025).

3 AmnapreB, A. 1. O6mast xumusi. COOpHUK 3alaHUl ¢ TIPUMEpPaMH PEIIeHU : ydeOHOe

mocobue s cpeaHero mpodeccuonanbHoro odpasosanmst / A. WM. Amapues, JI. W.
Adonnna. — 2-e u3z., ucnp. u gon. — Mocksa : UznarensctBo KOpaiir, 2024. — 127 c.
— (IIpodeccuonanvuoe obpazoBanue). — ISBN 978-5-534-09932-4. — Tekcr
anekTpoHHbld //  OOpasoBarenbHas mnatdopma  IOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/539181 (mara obpamenus:27.01.2025).

[Tepuonnueckue n3ganus

Ne /i1 | UctouHuk

1 EcTtecTBeHHblE M TEXHHYECKHE HAyKu : Hayd. XypHan / rin. pen. A. . XaBkuH. —
Mocksa : OOO "UzpatenbctBo "CroytHuk+", 2002 — .— Beixoaut 12 pa3 B rog. —
ISBN neuatnoii Bepcun 1684 — 2626. — TekcT : HEMOCpeACTBEHHBIH.

2 [Tpupona: Hayu.-nmony:. xxypHan / yupeaurenu : PAH; Hayunslil 1 u3natensckuit HeHTp
"Hayxa" PAH. — Mocksa : Hayunslii u usgarensckuii nenrp "Hayka" PAH, 1912 — —
Beixogur 12 paz3 B roa. — ISBN mneuatHoit Bepcum 0032-874X. — Tekct
HENOCPEACTBEHHBII. .

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA
OBIIIEOBPA30OBATEJBHOM JUCHUTIJINHBI

KoHTponb M olleHKa pe3ynbTaToB OOyuYeHHs OCYIIECTBISIETCS INpenojaBaTeleM B Ipolecce
MPOBEICHUST MPAKTUYECKUX 3aHATHH M Ja0OpaTOpHBIX pabOT, TECTHPOBAHUS, a TAKXKE BBIMOJIHEHUS
O0y4aroIMMHUCS HMHIUBUIYaJIbHBIX 3aJaHHid, TNPOEKTOB, HcCieqoBaHUN. Pe3ynbraTtel 0O0yueHHS
OTIpeNIeNIA0T, YTO OOyyaromuecs: JOJDKHBI 3HAaTh, NMOHUMATh M JIEMOHCTPUPOBATh IO 3aBEPILIECHUH
W3YYEHUS TUCIIMTLTHHEL.

Hns  popMupoBaHUs, KOHTPOISI M OLEHKH pE3yIbTaTOB OCBOCHHS YYEOHOW JTUCIIMILIIMHBI
HCIIOJIb3YETCSl CHCTEMa OILICHOYHBIX MEPOINPUSATHH, MpeAcTaBisiomas co0od KOMIUIEKC Y4YeOHBIX
MEPOIPUATHI, COrJTAaCOBAHHBIX C pe3ylbTaTaMu 00y4eHUs U chopMyaupoBaHHbIX ¢ yuetom @I'OC COO
(mpenmeTHbIe pe3yabTathl o qucuuiuinae) u @I'OC CIIO.
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00yueHus

Tune! OLIEHOYHBIX
MEpONPUATHI

OcHoOBHOE coaepkaHue

Pazgen 1. OcHOBEI
CTPOCHHMSI BEILIECTBA

dopmynupoBaTh 0a30BbIE
HOHSTHS ¥ 3aKOHBI XUMHUH

1.1

OK 01

CrpoeHue aToMOB
XUMHAYECKHX 3JICMCHTOB
U TIPUPOJIa XUMUYECKOM
CBSI3U

CocTaBisITh XUMHYECKHE
(bopMyJIIBI COSMHEHUH B
COOTBETCTBHUH CO
CTENEHBIO OKUCIIEHUS
XMUMHYECKHX DJIEMEHTOB,
HUCXO0JI U3 BAJIEHTHOCTH U
ANEKTPOOTPHUIIATEIIBHOCTH

1. Tect «CTpoeHue aTOMOB
XHUMHYECKHUX 3JIEMEHTOB U
MpUpoaa XUMUYECKOI
CBSI3H.

2. 3aga4 Ha COCTaBJICHHE
XUMHYECKUX POpMYIT
JIBYXaTOMHBIX COEIMHEHUN
(oxcuaoB, cynbhuaos,
TUAPUJIOB U T.I1.).

3. 3amaHus Ha
HCITOJIb30BaHUE
XHUMHYECKONW CUMBOJIMKH U
Ha3BaHUU COEIMHEHUM 110
HOMEHKJIaType
MEXIyHapOIHOTO COI03a
TEOPETUYECKON 1
MPUKIATHON XUMUU U
TPUBHUAIILHBIX Ha3BaHUN TSI
COCTaBJICHHUS XMMHYECKHX
dbopMyI AByXaTOMHBIX
COCTMHECHHH (OKCHJIOB,
Cynb(GUI0B, THAPUAOB U
T.I.) U APYTUX
HEOPTraHUYECKHUX
COCIMHCHHI OTICIbHBIX
KJIaCCOB

1.2

OK 01
OK 02

[Tepuonnueckuii 3aKOH U
tabmuma J[. 1.
MenneneeBa

XapakTepru3oBaTh
XUMHUYCCKUEC DJICMCHTHI B
COOTBETCTBUU C UX
MI0JIO)KEHUEM B
MIEPUOUYECKON CUCTEME
XUMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa

1. Tect «MeTamnaeckue /
HEMETANIMYECKIE
CBOICTBA,
ANEKTPOOTPHUIATETFHOCTD U
CPOJCTBO K 3IEKTPOHY
XUMHYECKHX DJIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM U
MMOJI0KEHUEM B
MEPUOINYECKON CUCTEME
XUMHYECKHX DJIEMEHTOB
J.1. MenneneeBa».

2. [IpakTudeckue 3a1anus
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00yueHus

Tune! OLIEHOYHBIX
MEpONPUATHI

Ha YCTaHOBJICHUE CBSI3U
MEXy CTPOCHHEM aTOMOB
XHMHYECKHX SJICMEHTOB M
MePUOTUYECKIM
W3MCHEHUEM CBOMCTB
XAMHYECKHX DJICMCHTOB U
UX COCIMHCHUM B
COOTBETCTBHHU C
IIOJIOKCHUEM
[Tepuoauueckoii cucreme.
3. IlpakTuxo-
OPHUEHTUPOBAHHBIE
TEOPETHYECKHUE 3aJaHUs Ha
XapaKTepHU3aLUuI0
XAMHUYECKHX DJIEMCHTOB:
«MeTtammueckue /
HEMETANIMYCCKUE
CBOICTBA,
AIEKTPOOTPHUIIATEIIFHOCTD U
CPOJICTBO K AJIEKTPOHY
XHMHYECKHX AJICMEHTOB B
COOTBETCTBHUE C UX
AJIEKTPOHHBIM CTPOCHHEM U
IIOJIOJKEHUEM B
MIEPUOTUYECKON CUCTEME
XAMHYECKHX DJIEMECHTOB
.. Menngeneeay

Pasnen 2. XuMuueckue
peakiumn

XapaKTepI/BOBaTB THIIBI
XUMHUYCCKHUX peaKLII/Iﬁ

KontponsHas pabora
«CTpoeHME BELECTBA U
XUMHUYECKHE PEAKIIUN»

2.1

OK 01
OK 04

THUIbl XUMHYECKUX
peakuuii

CoCTaBJsTh peakiuu
COCIMHEHUS, Pa3JIOKEHUS,
o0MeHa, 3aMeIlCHHS,
OKHCIIUTETLHO-
BOCCTAHOBUTCIIBHBIC
peaknuu

1. 3agaun Ha cocTaBlIEHUE
YPaBHEHUH PEaKLIUN:

— COCAUHEHUS, 3aMEIICHUS,
pasnokeHusi, 0OMeHa;

— OKHCJIMTEIIBHO-
BOCCTAHOBHUTEJLHBIX
peaKkuuii ¢ UCII0JIb30BAHUEM
MeTOo/1a dJEKTPOHHOTO
OanaHca.

2. 3agauM Ha pacyeT MaccChl
BEIlleCTBA WIIK 00BEMA
ra3oB 10 U3BECTHOMY

23



OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00yueHus

Tune! OLIEHOYHBIX
MEpONPUATHI

KOJINYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO
U3 y4acTBYIOIIUX B
pEaKIMK BEIIECTB; PaCUEThI
Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA)
MIPOYKTOB PEAKIUU, €CITU
OJTHO U3 BEILECTB UMEET
IPUMECH
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DNeKTpoNIUTHYECKast
JACCOLMALINS U HOHHBINA
o0MeH

CocraBisTh ypaBHEHUS
XUMHYECKHX PEaKIUH
MOHHOTO 0OMEHa C
y4acTuem
HEOPraHUYECKUX BEIIECTB

1. 3agaHus Ha COCTaBIICHUE
MOJICKYJISIPHBIX ¥ HOHHBIX
pEaKIHii ¢ y4acTHEM
KHCJIOT, OCHOBAHUN H
COJICH, YCTAaHOBJICHUE
M3MEHEHUS KUCIOTHOCTH
CpeIsl

2. JlaboparopHas paboTa
"TUNBI XUMHYECKUX
peakumit"

Paznen 3. Ctpoenue u
CBOICTBA
HEOPraHUYECKUX
BEIIECTB

HccenenoBars cTpoeHue u
CBOMCTBA HEOPTaHUYECKUX
BEILIECTB

KonrponsHas pabora
«CBoiicTBa
HEOPraHWYECKUX BEIECTBY
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00yueHus

Tune! OLIEHOYHBIX
MEpONPUATHI

3.1

OK 01

Knaccudukanus,
HOMEHKJIaTypa U
CTPOCHHE
HEOPraHHYECKUX
BEIIIECTB

Knaccugunuponartsb
HEOpPraHUYECKHe
BEI[ECTBA B COOTBETCTBHH
C UX CTPOCHHEM

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

2. 3a/1auu Ha pacuer
MaccoBOH 1071 (Macchl)
XUMHUYECKOT0 3JIEMEHTA
(coenuHeHUsT) B MOJIEKYJIE
(cmecn).

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

4. IIpakTudeckue 3a1aHus
Ha OIpe/ieNIeHNe
XUMHYECKON aKTUBHOCTH
BEIIECTB B 3aBUCUMOCTH
BHJIa XUMHUYICCKOU CBSI3U H
THUTA KPUCTAJUTHUECKOMN
pelIeTKH
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OK 01
OK 02
I1K...

DU3NKO-XUMHYECKUE
CBOMCTBA
HEOPraHUYECKUX
BEIIIECTB

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

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

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

Monyns/Paznen/Tema

Pesynbrar 00yueHus

THIIBI OLIEHOYHEBIX
MEpONPUATHI

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

3. ITpakTuko-
OpPHEHTUPOBAHHBIE
TEOpPETUYECKHE 3aJ]aHNs Ha
CBOICTBA M NOJTy4CHHE
HEOPraHWYeCKUX BEILECTB
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OK 01
OK 02
OK 04

Nnentuduxanus
HEOPraHMYECKUX
BEIIECTB

Hccnenosatn
Ka4eCTBEHHBIC PEAKIIUH
HEOPraHWYECKUX BEIIECTB

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

Paznen 4. Ctpoenue u
CBOMCTBA OPraHUYECKHUX
BELIECTB

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

KonrtponsHas pabora
«CTpoeHue U CBOMCTBA
OpPraHMYECKUX BEILECTB)»

4.1

OK 01
I1K...

Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPTaHUYECKUX BEIIECTB

Knaccugunuponats
OpraHMYecKHe BEIeCTBa B
COOTBETCTBHUH C UX
CTPOCHUEM

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

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

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

Monyns/Paznen/Tema

Pesynbrar 00yueHus

THIIBI OLIEHOYHEBIX
MEpONPUATHI

4.2

OK 01
OK 02
OK 04
IIK...

CBolicTBa OpraHMYECKUX
COETUHEHUN

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

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

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

4. JTaboparopnas pabora
“IIpeBparienus
OpPraHUYECKUX BEIIECTB MPHU
HarpeBaHuu"

4.3

OK 01
OK 02
OK 04
I1K...

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

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

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

Paznen 5.
Kunernueckue n
TEPMOIMHAMUYECKHUE
3aKOHOMEPHOCTHU
MPOTEKAHUS

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

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

Xumus B ObITY U
MIPOU3BOJICTBEHHOM
NeSITeTbHOCTH YeJIOBEKa

OBITOBOH U
MIPOU3BOJACTBEHHOMN
JIeITEeILHOCTH YeI0BeKa C
MO3HUIAMN DKOJIOTHUECKOM

Oymymieit
npodeccuoHaNbHOMI
JIESITEIILHOCTH )
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Tune! OLIEHOYHBIX

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

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

0€e301acHOCTH

BBICBOOOXKIEHHE Ta30BBIX
TUAPATOB CO JIHA OKEaHA.

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

3. HoBble maTepuaiibl s
COJIHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
PaCTHTEIBHBIX TPENapaToB

29



