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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEM
POI'PAMMBI OBIIIEOBPA3OBATEJIBHOM JUCLUIIJINHBI

O6meoOpa3oBaTenbHas JUCIUTIINHA «XUMHS» SBISICTCS 00s3aTEIIHHOM YaCThIO
00111e00pa30BaTEIFHOTO IHUKJIAa 00pa30BaTeabHOM MporpaMMbl B cootBeTcTBUU ¢ PI'OC CIIO
nocnernuaibHocTH .21.02.10 I"'eonorus u pa3Benka HEPTAHBIX U TA30BBIX MECTOPOKICHUN

1.2. I_Ie.]'ll/l U IINIAHUPYEMBIC PE3YJbTATHI 0CBOCHUSA JUCHUIIIMHBI:

1.2.1. Heau TUCUUILIUHBI:

®opMHUpPOBaHUE y CTYAEHTOB HPEJCTABICHUS O XMMHUYECKON COCTaBJISIOLIEN €CTeCTBEHHO-
HAayYyHOW KapTUHBI MHMpa KaK OCHOBBI NPHUHATHUS PELIEHUH B >KU3HEHHBIX M IPOU3BOJCTBEHHBIX
CUTYalUsX, OTBETCTBEHHOI'O [TOBE/ICHUS B IPUPOJHOM Cpeie.

3agaum AMCUUILIMHDIL:

1) copmupoBaTe NMOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKAHHS XUMHUYECKUX IPOIECCOB U
SBJICHUI B OKpYXKalOIIeH cpele, IEJIOCTHOW HAay4yHOH KapTUHBI MHUpPa, B3aWMOCBS3U H
B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATH (OPMYJIBI HEOPraHMYECKUX W OPTaHUYECKHX BEILECTB,
YPaBHEHUS XHMMUYECKHUX peaKkUHUi, OOBSACHATb HX CMBbICI, HWHTEPIPETUPOBATh PE3YJIbTAThI
XUMHUYCCKUX SKCIICPUMCHTOB,

3) cdhopmMupoBaTh HABBIKM MPOBEIEHUS MPOCTEUIINX XUMHUUYECKHX HKCIIEPUMEHTATbHBIX
UCCJIEIOBAaHUM ¢ COOIIOZEHHEM MpaBUil 0€30IacHOr0 OOpalIeHHs ¢ BEIIECTBAMU U J1aOOpaTOPHBIM
o0opynoBaHuEM;

4) pa3BUTh yMEHHUS MCIIOJb30BaTh HMH(POPMAIMI0O XMMHUYECKOTO XapaKTepa U3 Pa3IUYHbIX
UCTOYHUKOB,;

5) copMupoBaTh YMEHHsI IPOrHO3UPOBATH MOCIEACTBUS CBOCH JAEATEIBHOCTH U XUMUYECKUX
IPUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX IPOLIECCOB;

6) chopMHpoBaTh TOHUMAHUE 3HAYMMOCTH JOCTHXKEHUM XMMHYECKON HAYKH M TEXHOJOTUM
JUTSL Pa3BUTHS COLMAIBHON U TIPOU3BOCTBEHHOU cep.



1.2.2. Ilnannpyembie pe3yJbTaThbl 0CBOeHHUs 0011e00pa3oBaTebHON JUCHUILIUHBI B c00TBeTcTBHM ¢ PI'OC CIIO u Ha ocHoBe PI'OC

COO

Kox v HanmenoBanue
(¢GopMupyeMbIX KOMIIETeH NI

OKO01.Bwi6upats criocoOsl
penieHus 3ana4y
npodeccHnoHATEHOM
ACATCIIbBHOCTU MMPUMCHUTCIIBHO K
pa3IMYHBIM KOHTEKCTaM

I[Inanupyembie pe3y/bTaThl 0CBOCHHS THCIUILIUHBI

O01mue

B yacTu Tpy10BOro BOCIUTAHUS

- TOTOBHOCTh K TPYyIy, OCO3HAHHE
[IEHHOCTH MacTEPCTBa, TPYAOIIO0uUE;

- TOTOBHOCTh K aKTUBHOM
JIeSITEILHOCTH TEXHOJIOTHYECKON H
COIIMATLHOM HaIpaBJICHHOCTH,
CIIOCOOHOCTH VHULIMUPOBATH,
IJIAHUPOBATh u CaMOCTOSITEIILHO

BBITTOJIHATH TAaKYIO IS TEbHOCTB;
- HMHTEpec K pa3iIuyHbIM cdepam
poeCCUOHAIBHON JIEATETHLHOCTH,

OBjaseHue  yHHBePCAJIbHBIMHU
y4eOHBbIMHU MO3HABATEJIbHBIMH
JeHCTBUSAMM:

a) 0a3oBble JIOTHYeCKue
JeHCTBHA:

- CaMOCTOATENbHO (HOPMYJIHPOBATH
u aKTyaJlu3UpOBaTh npo0iemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIN
IPU3HAK WM OCHOBAHMS JJIsi CPaBHEHMSI,
KJIacCU(UKAIUU ¥ 0000IICHNUS;

- OIpPEACIATh LICIU ACATCIBHOCTH,

JAucuaunianHapHbie

- BJIAJIETh CHCTEMOM XMMHUYECKMX 3HAHUW, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIINE TOHATHS  (XMMHYECKUH
JJIEMEHT, aToM, J3JIeKTpOHHas o0oJiouka aroma, s-, p-, d-
JNIEKTPOHHBIC  OpOWMTANM  aTOMOB, HOH,  MOJIEKYJIa,
BAJICHTHOCTb, JIEKTPOOTPHUIIATEIIBHOCTh, CTETIEHb OKUCIICHUS,
MOJIIpHAsl Macca, MOJISIPHBIN
GyHKIIMOHANBHAS  TpYyIIA,

TOMOJIOTMYECKHUI pAn,

XUMUYECKas CBSI3b,
00bEM, YIJIEpOIHBIH CKEJeT,

MOJIb,

paaukan, H30MEpHs, H30MEpHI,
TOMOJIOTH, YIJIEBOAOPOJBI, KHUCIOPOA- M a30TcojAepiKallue
COCINMHCHMUS, OMOJIOTMYECKH aKTHUBHEBIE BCIIECTBA (er'IeBOI[BI,
KUPBI, O€IKW), MOHOMEp, MOJIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISAPHBIC COCINHECHUA, KpucTtallindecKasd
XUMHUYECKUX PEaKIHil (OKUCIUTEITHHO-
BOCCTAHOBUTEIBHEIE, peakuuu
WOHHOTO OOMEHa), pacTBOpP, SJICKTPOIHTHI, HEIIEKTPOIUTHI,

QJICKTPOJIUTHUYCCKAAL OKHCIUTCIIb,

peuieTKa, THUIIbL

9K30-U OHAOTCPMHYCCKUC,

Jucconuanus,

BOCCTaHOBHTEIIb, CKOPOCTh ~ XHMHYECKOH  pEeaKIuH,
(Teopus
AM.

JIACCOIAAIIH,

XUMHYECKOE paBHOBECHE), TEOpPUU U 3aKOHBI

XUMHYECKOTO CTPOCHUA OPraHMYCCKUX  BCHICCTB

bytnepoBa, Teopus  3NEKTPOIMTUYECKON

nepuoanueckuid 3akoH .M. Menneneesa, 3ak0H COXpaHEHHUs
Macchbl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMUHU,
(dakTonormueckue CBOMCTBAX,

CBCACHUA 0 COCTaBc,



3a/aBaTh IApaMeTpbl U KPUTEPUHU HX
JOCTUKEHUS;

- BBIABJATH 3aKOHOMCPHOCTH H

IMPOTHUBOPCYHA B paccMaTpruBaCMbIX
SABJICHUSAX,

- BHOCHUTD KOPPCKTHUBLI B
JACATCIIbHOCTh, OLCHHMBATHL COOTBCTCTBHC

pe3yabTaTOB IIEJISIM, OIEHUBATh PHUCKH

IMOCJICICTBUI NCATCILHOCTH;

- pa3BUBaTh KpeaTUBHOE
MBIIUICHUE TIPU PEIICHUH >KU3HEHHBIX
npo0em

0) 0a3zoBbIe HMCCJIEAOBATEIbCKHE
JEeHCTBHUA:

- BIaAeTh HaBBIKAMH Yy4eOHO-
HCCJIeI0BATEIbCKOM u MIPOEKTHOU
NeSATeTbHOCTH, HaBbIKAMU  pa3pelIeHus
npo0Jem;

- BBISIBIISITh MIPUYHHHO-
CJIE/ICTBEHHBIE CBSI3M U aKTyaJlM3UpPOBATh
3a/1a4y, BBIBUTaTh TMIIOTE3Y €€ PELIEHUS,
HaXOJIUTh apryMEHTHI JUI JOKa3aTelbCTBA
CBOUX YTBEpPXJICHUH, 3a/1aBaTh MapameTphbl
U KPUTEPUU PEIICHUS;

- AaHaJIM3UpoOBaATH IIOJYUCHHEIC B

XO0Jle pelleHus 3aJadd  pe3yibTarhl,
KPUTHYECKU OLICHUBATh ux
JIOCTOBEPHOCTb, MIPOrHO3UPOBATh

MOJIyYeHUH U O€30IacCHOM HCIIOJIb30BAHUU  BaKHEHIIIHX
HEOPTaHWYECKUX ¥ OpPraHMYeCKHX BEIIECTB B OBITY U
MPAKTUYECKOM JIEATETbHOCTH YEJIOBEKA;

- yMeTh
B3aMMOCBSA3b

BBIABIIITE  XapaKTCPHBIC

TOHSATHUH,

IIpU3HAKKN H
HU3Yy4YCHHBIX IMPUMCHATDb
COOTBCTCTBYIOIIHUEC TIOHATHUSA TIpU OIIMCAHUHU CTPOCHHUA U
CBOMCTB HCOPraHUYCCKUX KW OPraHUYCCKHUX BCIICCTB M HX
HpeBpameHHﬁ; BBISIBJISATDH B3aHMOCBS3b XUMHUYCCKUX 3HAHUHU C

IIOHATUAMUA n APYyrux

MPECTaBICHUSIMU
€CTeCTBEHHOHAYYHBIX TPEAMETOB;

- YMETh HCIOJb30BaTh HAMMEHOBAHUS XUMHYECKUX
COEIMHEHUH MEXIYHAPOJAHOTO COI03a TEOPETHUECKOH U
NPUKIAJHOW XUMHM M TPUBHAJIbHBbIE HA3BaHUS Ba)KHEHIINX
BEIECTB  (ITHJIEH, ¢benon,

(I)OpMaJ'ILI[eFI/II[, YKCYCHas KHUCJIO0TA, TJIMLUH, yrapHLIﬁ ras,

alEeTWICH,  TJIMLEPUH,
VIJIEKUCIIBIA a3, aMMHUaK, TramieHas W3BECTb, HEralleHas
W3BECTh, MUTHEBAsI COAA W JPYIHX), COCTABISATH (hOPMYIIBI
HEOPraHWYECKUX M OPraHMYECKHX BEIIECTB, YpPaBHEHUS
XUMUYECKUX pEeaKIHii, OOBACHIATh WX CMBICI; TTOATBEPKIATh
XapaAKTEPHBIE CBONCTBA

XUMHUYECKHUEC BCIICCTB

COOTBETCTBYIOIIMMHU  OJKCIIEPUMEHTAMM M 3AIUCIMHU
YPaBHEHUN XUMUYECKUX PEAKIUN;

- YMETh yCTaHaBIMBAaTh MPUHAIIEKHOCTh U3YUYEHHBIX
HEOPraHMYECKUX U OPraHMUYECKUX BELIECTB K ONPEJIEICHHBIM
KJlaccaM U TpyIIaM COeAMHEHUN, XapaKTepu30BaTh HX
COCTaB M BaXKHEHIIME CBOMCTBA; OMNPENETATh  BHUIBI
XMMHUYECKHUX CBsA3eH (KOBaJICHTHAs, MOHHAs, MeTalIn4yecKas,

BOJOPOJHAS), THUIBl KPHUCTAUIMYECKUX PEIIETOK BEIIECTB;



OKO02.Mcnonb3oBarh
COBpPEMEHHBIE CPE/ICTBA TIONCKA,
aHaJM3a ¥ HHTEPIPETAIU
uHpOpMaLnH, U
UH(QOPMAIIMOHHBIE TEXHOJIOTHU
TS BBITTOJTHEHHUSI 3314
npodeccnoHaNbHOMI
JeATeIbHOCTH

M3MEHEHUE B HOBBIX YCIIOBHSIX;

- yMeTh TMEpPEHOCUTh 3HAHHUS B
MO3HABATEIJIbHYIO u MPAKTUYECKYIO
001aCTH JKU3HEIEATEIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX 00JIaCTeH;

- BBIABMTAaTh  HOBBICE  HJCH,
npeajiaraTh OpUTHHAIBHBIC TOAXOABl U
peuieHus;

- CHOCOOHOCTh MX MCIIOJIb30BaHHS
B  IIO3HABATCIBbHOM W COIMAIILHOM

IMPAaKTHUKE

B oOgacTMIEHHOCTH Hay4YHOIO
MO3HAHUS:

- c(hopMUPOBAHHOCTH
MHUPOBO33PEHUS, COOTBETCTBYIOILLETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHON MPAaKTUKHU, OCHOBAaHHOTO
Ha JWaore KyJbTyp, CIIOCOOCTBYIOILEIO
OCO3HAHHUIO CBOETO MecTa B
MOJIKYJIBTYPHOM MHUPE;

- COBEpILIEHCTBOBAHHE S3BIKOBOM U
YUTATEIbCKON KYJIBTYphl KaK CpeICTBa
B3aUMOJICVCTBHUS

MCKOAY JIOAbMHU u

KJIaCCU(PHULIUPOBATH XUMUICCKUE PEAKIINY;

- chopmupoBaTh MPEACTABICHUS: O XUMHYECCKOU
COCTaBJISIFOLICH €CTECTBEHHOHAYYHOW KapTHHBI MHpa, POJIU
XMMHU B TO3HAHWUM SIBJICHUH MPUPOIBI, B (OPMHPOBAHUH
MBIIUICHAS. W KYJIbTYpPbl JIMYHOCTH, €€ (YHKIIMOHAIBHOM
IPaMOTHOCTH, HEOOXOAMMOM [Ulsi pEIICHHsS HPAKTUYCCKHX
3a/1a4 U IKOJOTUUECKH 0OOCHOBAHHOIO OTHOLICHHS K CBOEMY
3JI0pPOBBIO M IIPUPOIHON Cpejie;

-  YMCTb IPOBOAWUTHL PacCdYCTbhl 1O XHWMHYCCKUM
bopmynam u

HCIIOJIb30BaHUECM (1)I/I3I/I‘ICCKI/IX BCJIIMYHMH, XapaKTCPUIYIOIIUX

YpPaBHEHUSIM XHUMHYECKHX peakuui ¢
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: MAacChl, OO0BeMa
(HOpMalbHBIE  YCJIOBUSA) KOJINYECTBA
UCIIOJIb30BaTh CUCTEMHbBIE XUMUYECKUE 3HAHUS IS IPUHATUSA
pELIEHNI B KOHKPETHBIX XU3HEHHBIX CUTyalUsX, CBA3aHHBIX
C BEILIECTBAMU U UX IPUMEHEHUEM

YMETh
SKCIEPUMEHT (MIPEBpAIICHUSI OPraHUYECKUX BEIICCTB TMPH

ra3oB, BCIICCTBA,

IUTAHUPOBATh ¥ BBINOJIHATH ~ XUMHUYCCKHMA
HarpeBaHWH, IOJYYCHHE JTHJICHA W HM3y4YCHHE €ro CBOWCTB,
KaueCTBEHHbIC PEaKIMd Ha aubJCTHIbl, Kpaxmal, YKCYCHYIO
KHCIIOTY; JACHaTypalus OENKOB TNpU HarpeBaHWH, I[BETHHIC
peakuuu OEIKOB; TMPOBOIUTH pEaKIUW HOHHOTO OOMEHa,
OTIPECTISATh CPEAY BOJIHBIX PACTBOPOB, KAUECTBEHHBIE PEAKITUU
Ha cyiabdaT-, KapOOHAaT- M XJIOPUI-aHHOHBI, HA KaTHOH
aMMOHHS;, pemaTh AKCICPUMEHTAIbHBIC 3aJadd 110 TeMam
"Meramib" u "Hemeramnasl") B COOTBETCTBHH C TpaBUIAMH
TEXHUKH OE€30MaCHOCTH TIPH OOpaIlllEeHWH C BEUIECTBAMH U

7a00paTOpHbIM 00OPYIOBAaHUEM; MPEACTABIATH PE3yJIbTaThl



IMMO3HAaHWA MUPA,
- OCO3HAHME LIEHHOCTH HAay4YHOU
ACATCIIBHOCTH, TOTOBHOCTH OCYHICCTBJIATH

IIPOCKTHYIO n HUCCIICOAOBATCIILCKYIO

JIeATeIbHOCTh ~ MHJAWMBHAYaJbHO U B
rpy1mIe;

OBjiaseHue  yHHBeEPCAJIbHBIMH
yuyeOHBIMHU Nno3HaBaTeJIbHBIMH
JeHCTBUSIMMU

B) padoTa ¢ unopmaumeii:

- BJIAACTb HABBIKAMHU IIOJYUCHUA
uH(bOpMallUd U3 HUCTOYHUKOB Pa3HBIX
CaMOCTOSITENIBHO  OCYILIECTBISATh
CHUCTEMAaTU3aluIlo0 |

THUIIOB,
TIOUCK,
UHTEpHpeTalnnio HHGOpMAIMK Pa3TUUYHBIX

aHaJu3,

BUJIOB U (pOPM IPECTaBICHHUS;

- CO3JJaBaTb TCEKCTbI B PA3JIMYHBIX
dopmarax Cc  ydeToM
uHpOpMallMl M LEJNEeBOH  ayJUTOPHH,
BbIOUpas bopmy

Ha3Ha4YCHUA

ONITUMAITEHYIO
NPEJCTAaBICHNUS U BU3yaIH3alUH;

- OLICHUBAThb
uHpopMaluy, ee

JIOCTOBEPHOCTb,
JETUTUMHOCTD
COOTBETCTBUE TMPABOBHIM U MOpPaIbHO-
ATUYECKUM HOPMaM;

- UCIIOJIb30BATh CpeacTBa
MH(OPMALIMOHHBIX U KOMMYHHUKAIIHOHHBIX

TEXHOJIOTHH B PEIICHUN KOIHUTHBHBIX,

XMMHUYECKOTO JKCIEpUMEHTa B (opMe 3aluCH ypaBHEHUH
COOTBETCTBYIOLINX peakuuid U (OPMYIHPOBATH BHIBOABI Ha
OCHOBE 3THUX PE3YJIbTATOB;

- YMeThb aHaJIM3UPOBATh XUMHUYECKYI0 HH(pOpMAIIHIO,
MOJly4aeMyl0 M3 Pa3HbIX MCTOYHHUKOB (CPEICTB MAaccOBOI
uHpopMaluu, cetb UHTEpHET u Apyrue);

- BJIAJETh OCHOBHBIMM METOJAMH HAay4YHOTO IMO3HAHMS
BEIIECTB M XMMHYECKUX SIBJICHUH (HAOIIOACHUE, M3MEpEHHE,
9KCIIEPUMEHT, MOJIETIMPOBAHUE);

- yMeThb M0 XHUMHUYECKUM

IMpOBOAWUTL  PACUCTHI

dbopmynam  u XUMUYECKUX
UCTIOJIb30BaHUEM (U3NYECKUX BEJIMYUH, XapaKTEPH3YIOLIHX
BEIIECTBA C KOJIMWYECTBEHHON CTOPOHBI: o0Bvema
(HOpManbHBIE  YCJIOBHS) KOJIMYECTBA
MCIOJIb30BaTh CUCTEMHBIC XUMHUECKHUE 3HAHUS IJISl TPUHSATUS

peH_IeHI/Iﬁ B KOHKPCETHBIX KMU3HCHHBIX CUTYyAlIUAX, CBA3aHHLIX C

YPaBHEHUAM peakuui ¢

Macchl,

ra3os, BCIICCTBA,

BCIICCTBAMH N UX IPUMCHCHUCM



OK 04. D dexTrBHO
B3aUMOJICHCTBOBATH M PadOTaTh B
KOJIJIEKTHBE U KOMaH/Ie

KOMMYHUKATHBHBIX W OpTraHHU3allMOHHBIX

3agad ¢ coOmoZieHHeM  TpeOoBaHMIA

DPrOHOMUKH, TEXHUKH OC30MacHOCTH,
TUTHEHBI, PECypCcOCOEPEIKEHHS, TTPABOBBIX
u ATUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

- BJIQJICTh HaBBIKaMH
pacmo3HaBaHUS ¥ 3alIUTH WH(DOpMAIHH,
UH(POPMALIMOHHOM 0€30MacHOCTH
JUYHOCTH;

- TOTOBHOCTh K CaMOPa3BUTHUIO,
CaMOCTOATEJIbHOCTH U CaMOOIIPEIEICHHUIO;

-OBNIJICHHE HaBBIKAMH Yy4eOHO-
HCCIIEI0BATENIbCKOM, MIPOEKTHOMN u
COIIMAIbHON JI€ATEIbHOCTH;

OBjaneHue  yHHBePCAJIbHBIMHU
KOMMYHHKATUBHBIMH /I CTBUSIMH:

0) coBMecTHas1 1eSITeJIbHOCTD!

- TIOHMMaTh W  HCIOJb30BaTh
MpEeUMYyIEeCTBA KOMaHTHOM u
WHAWBUAYAIbHON pa0oTHI;

- TpPUHUMATH IEeJId COBMECTHOM
JIeATETbHOCTH, OpraHU30BbIBATH u
KOOPJIMHUPOBATh  JACHCTBUSA  TI0 €€
JIOCTHKEHHIO: COCTABIIATH IIJIaH JICUCTBUMH,
pacnpenensiaTb poJiM € y4eTOM MHEHUH
VYaCTHHUKOB  OOCYXJaTh  PE3YJIbTaThl

COBMECTHOH paboTHI;

yMETh IUIAHUPOBAaTh H  BBINOJHATh XUMHUYECKUU
JKCIIEPUMEHT (TpeBpalleHUs OpPraHUYECKUX BEIIEeCTB MpHU
HarpeBaHWM, IOJYyYEHUE STUJIEHAa U M3YyUYEHHUE €ro CBOMCTB,
KAUECTBEHHbIE PEaKIMU Ha allbJIETUbl, Kpaxmaj, YKCYCHYIO
KHUCTIOTY; JeHaTypanusi OENKOB MpU HArpeBaHUU, IBETHHIC
peakuu OENKOB; MPOBOAWTH PEAKIMM HOHHOTO OOMEHa,
OTIPEJIETISATh CPey BOAHBIX PaCTBOPOB, KAUECTBEHHBIE PEAKIIUU
Ha cynubdar-,

AaMMOHHs; peuliaTb OSKCICPUMCHTAJIBHBIC 3adadd I10 TEMaM

KapOOHaT- M XJIOPUJ-aHHOHBI, Ha KaTHOH
"Metamnbl" u "Hemeramnsl") B COOTBETCTBUM C IpaBUIaMH
TEXHUKU O€30MacCHOCTU MpH OOpALIeHHH C BEIIEeCTBAMH U
71a00paTOpHbIM O0OPYIOBAaHUEM; MPEACTABIATH PE3yJbTaThl
XMMHUYECKOTO JKCIepUMEHTa B (opMe 3almucH ypaBHEHUH
COOTBETCTBYIOIIUX pEaKIUil u (OpMyIUpOBaTh BHIBOJABI Ha

OCHOBC 3THUX PE3YyJILTATOB



OK 07. ConeiicTBOBaTH
COXPAHEHUIO OKPYKAOIIEH
Cpenbl, pecypcocOepekeHHUIO,
NPUMEHSTh 3HaHUsI 00 M3MEHCHUHU
KJIMMaTa, TIPUHIIUTIBI
Oepe>KIMBOTO MPOU3BO/ICTBA,
3¢ (HeKTHBHO AECTBOBATH B

- KOOPJIWHUPOBATH M BBIMOTHSITH
paboty B YCIOBHUAX  PEAIbHOTO,
BUPTYaJJbHOTO ¥ KOMOMHHPOBAaHHOTO
B3aUMO/ICHCTBUS;

- OCYUICCTBJISITH  TO3UTHBHOE
CTPATETUYECKOE MOBEJICHUE B PA3JIMYHBIX
CUTYyallUsX, WPOSBIATH TBOPYECTBO U
BOOOpakeHUe, ObITh HHUITUATUBHBIM

OsiaieHne  yHUBePCAJbHBIMH
PeryjisiTUBHBIMH 1€ CTBUSIMU:

r) IpuHsSTHEe ce0s W JPYrux
JIIO/IeH:

- MPUHUMATh MOTHUBBI U apPTYMEHTHI
JIpYTHUX JIIOJeH TpU aHAIM3€ Pe3yIbTaToB
NeSITEIbHOCTH;

- TIpU3HAaBaTh CBOE IMPaBO U IMPaBO
JPYTUX JIIO/IeH Ha OLINOKHY;

- pa3BHBaTh  CIIOCOOHOCTH
MOHUMAaTh MHUpP C TMO3ULHUH JIPYTrOro
YelioBeKa

B 00s1aCcTMIK0J10THYECKOT0
BOCIIUTAHMS:

- cOpMHUPOBAHHOCTH
AKOJIOTUYECKON KYJIbTYpPbI, TOHUMaHUE
BIIUSIHUSI COLUATTbHO-DKOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHUE IIPUPOJAHOU U
COLMAIIBHOW CpeJibl, OCO3HAHHUE

- chopMHpOBaTh YMEHUS IPUMEHSAThH OJTy4YEeHHbIE
3HAHUA JUIsl OOBSICHEHUS YCIOBHM MPOTeKaHUs (PU3NIECKUX
SBJIEHUH B MPUPOJIE U JUISI IPUHATHS IPAKTUYECKUX PEIIeHUN B
TTOBCETHEBHOM XKU3HHM JIJIs1 oOecrieueHns 0€301MacHOCTH TIPHU
oOpallleHuu ¢ OBITOBBIMH MPUOOPaAMH U TEXHUYECKUMU
YCTPONCTBaMHU, COXpAHEHHUS 3/I0POBbS U COOIIOACHUS HOPM
9KOJIOTMUYECKOT0 TIOBEJICHUS B OKPY’KaIOILEH Cpe/ie; IOHUMaHue
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qpe3BanﬁHHx CUTyalusx

IIK 1.1 [TnanupoBarts
paboThI 1 00pabaThIBATH
pe3yJbTaThl T€0JIOTUYECKHX,
reopu3nIecKux u
reOXUMHUYECKUX UCCIICI0BAHUM

I00ATLHOTO XapaKTepa IKOJIOTUISCKUX
npo0Jem;

- INIAHUPOBAHUE U OCYIIECTBICHUE
JICUCTBUI B OKPYKAIOLIEH cpelie Ha
OCHOBE 3HaHMS 1EJIEH YCTOMYMBOIO
Pa3BUTHS YEIIOBEUECTBA;

AKTHUBHOE HENPUATHE JICHCTBUMA,
MIPUHOCSIIMX BPEJ OKPYKAKOIIEN CPENE;
- YMEHHE NMPOTHO3UPOBATH
HEOJIaronpusTHBIE SKOJIOTUYECKUE
MOCJIC/ICTBHSI TIPEITPUHUMAECMBIX

JIEHCTBUM, IPEAOTBPAIIATh UX;

- pacuIMpeHue OmbITa
JIeSITeIIbHOCTH DKOJOTHYSCKOM
HaIpaBJIEHHOCTH;

- OBJIaJICHUE HaBbIKaMH y4eOHO-
HCCJIEI0BATENBCKON, MPOEKTHON 1
COIMAJILHOM NTeATEeILHOCTH

HEOOXOAUMOCTH IPUMEHEHUS TOCTHKCHUN (PU3UKHU U
TEXHOJIOTMH IS PALIMOHAIILHOIO IIPUPOIOI0JIb30BaAHUS

- YMCHHUEC ITPUMCHSATD IMMOJIYUCHHBIC 3HAHUA IIPU INTAaHUPOBAHHUU pa60T

-YMCHUC aHAJIM3UPOBATH PC3YJIbTATHI IPOBCACHUA J'Ia60paT0pHLIX pa60T " SKCIICPECMCHTOB
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJILHON
JUCHUIIVIMHBI «XUMUSA»
2.1. O06beM AUCHHUILVINHBI U BUJbI y4eOHOH padoThl

Bup yueOHoii padoThl O0bem B yacax

O0bem 00pa3zoBaTe/IbHOM MPOrpaMMbl 68
AUCHMILTHHBI

B T.Y.

OcHoBHOE coep:kaHue 64

BT. U..

TeopeTuyeckoe o0ydueHue 34

MPAaKTUYECKUE 3aHATUS 20

J1ab0paTOPHBIE 3aHIATHS 10

IIpo¢eccuona/IbHO-OPHEHTHPOBAHHOE 4
coJepikaHue (cogep;KaHHue MPUKJIATHOTO MOIYJIS)

BT. Y.:

TeopeTHyecKoe 00ydeHue 2

MIPAKTUYECKHUE 3aHATHS 2

IIpomexyTouHas aTTecTanMsA 5
(muddepeHIpOBaHHBIN 3a4ET)

12



2.2. TemaTnyecKkui IJIaH 1 coaepikaHue NUCHUINJIUHDBI «XHUMHUA»

Haumeno Dop
Conep:xanue yueOHOro MaTtepuasa (OCHOBHOE U PO(deccHoHAIBLHO-0OPHEHTHPOBAHHOE), O0beM |Mupyembie
BaHMe pPa3/iesioB .
JJadopaTopHbIe U NPAKTHYECKHE 3aHATHS, IPUKJIATHOI MOAYJIb 4acoB KOMIIeTEeHI]
U TeM U
1 2 3 4
OcHoBHOE co/lep:KaHue 64
Pa3znen 1. OcHOBBI cTPpOEHUS BelleCTBA 6
Tema 1.1. OcHoBHOe coJep:kaHue 4 0o
Crpoenue Teopernueckoe o0yuenue 2 K01
aTOMOB
B — CoBpeMeHHast MOJieib CTpoeHus aroMa. CHMBOJUYECKUN A3BIK XMUMHHU.XUMUYECKUN 3JIEMEHT.
S EMEHTOB 1 DnekTpoHHas KoHurypamus aroma. Kmaccuduxaruss XUMHUECKUX JIEMEHTOB (S-, p-, d-d2J€MEHTHI).
IpEpOIa BaneHTHBIE ~ DEKTPOHBL. BaneHntHOCTB. ONeKTpoOHHas  HpHUpoJa  XUMHYECKOHM  CBS3H. 2
HMIICCKOi DONeKTpOOTPULIATETLHOCTh. Buabl XUMHUYECKON CBs3M (KOBaJieHTHAs, HWOHHAs, METaJUTMYECKas,
B3I BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa30BaHUs
IpakTuyeckune 3aHATUS 2
Pemenne 3agaHuii Ha WCMONB30BAHME XMMHUYECKON CHMBOJIMKM U HA3BaHUM COEIUHEHUN IO
HOMEHKJIAType MEKIYHApOJHOTO COI03a TEOPETHYECKOM M MPUKIAJHON XMMHUH M TPUBHAIBHBIX
HA3BaHWH ISl COCTABIICHUS XMUMHUYECKUX (OPMYJ JBYXaTOMHBIX COCTUHEHHUH (OKCHIOB, CYIb(HIOB,
TUAPUJIOB U T.1.) U APYTUX HEOPTaHUUECKUX COCAMHEHUIN OTJEIbHBIX KJIACCOB. 2
[IpakTuueckue 3amaHusi Ha YCTAHOBIIGHHE CBSA3M MEXIYy CTPOCHHEM AaTOMOB XHMHYECKUX
AJIEMEHTOB W TIEPUOJMYECKHUM H3MEHEHHEM CBOWCTB XMMHYECKHX JJIEMEHTOB M WX COCIWHECHUN B
COOTBETCTBUHU C MO0keHUeEM [leproinueckoil CUCTEMBI.
Tema 1.2. OCHOBHOE COlepPIKAHUE 2 0o
[Tepuoanu IIpakTH4eckue 3aHATHSA 2 K01
€CKHM 3aKOH U Ilepuoauueckas cucrema xumMuueckux 3neMeHToB J[.M. Menaeneesa. @U3nuecKuid CMbICI 2 O
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tabauna J1. 1.
Menpeneena

Ilepuoanueckoro 3akona J[.11. MenneneeBa. 3akOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKHUX
3JIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM
XUMHUYECKOTO AieMeHTa B [lepuonnueckoii cucteme. MUpOBO33pEHUYECKOE M HAYYHOE 3HAUCHUE
[Tepuonuueckoro 3akona J[.1. Menaeneesa. [Ipornossl [{.11. MenneneeBa. OTKpbITHE HOBBIX
XAMUYECKHUX DJIEMEHTOB.

Pemenre mpakTHKO-OPUEHTUPOBAHHBIX TCOPETUUCCKUX 3aJ]JaHUN Ha XapaKTepU3aIHIo
XUMHYECKHX JIEMEHTOB «MeTaummueckue / HEMETAJUTHUECKHUE CBOMCTBA, AJICKTPOOTPUIIATEIILHOCTD
XUMHUYECKUX IJIEMEHTOB B COOTBETCTBHUH C UX AJIEKTPOHHBIM CTPOSCHUEM U TTOJIOKEHUEM B
IIEPUOIMYECKON CHCTEME XUMUYECKHX teMeHToB [[. M. MennaeneeBa»

K02

Pa3znen 2. XumMuyeckue peakunu

10

Tema 2.1.
Tunsr
XHUMHYECKHX
peakuui

OcHoBHOE CoAcpiKaHue

Teopernueckoe o0y4enue

KJ'IaCCI/I(l)I/IKaI_[I/IH M THUIIBI XUMHUYCCKUX peaKHI/Iﬁ C Y4aCTUECM HCOPIraHNYCCKHUX BCIICCTB.
CocraBneHue ypaBHeHI/Iﬁ peaKuHﬁ COCAUHCHNS, PA3JIOKCHUS, 3aMCIICHU, O6MeHa, B T.4. peaKHI/Iﬁ
TrOopCHUs, OKUCIICHUA-BOCCTAHOBJICHUA.

ypaBHeHI/ISI OKMCJICHHS-BOCCTAHOBICHH. CTeneHb okuciIeHus. OKUCINUTENb 1 BOCCTAHOBUTEb.
CocraBienue u YpaBHUBAHUEC OKHUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX pCaKHI/Iﬁ MCTOIOM BJICKTPOHHOT'O
Oananca. OKUCIINTEILHO-BOCCTAHOBHUTEILHEIE pC€aKkuuu B rIpupoac, NpOU3BOJACTBCHHLIX IMPOIECCaX U
KU3HCACATCIBHOCTH OPraHn3MOB

IIpakTH4eckne 3aHATHA

KonnuecTBeHHble OTHOIIEHHS B XUMHUU. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XHUMHH H
pacueTsl IO ypaBHEHUSIM XUMUYECKUX peakiuii. Mosb Kak eJHHIIA KOJIMYecTBa BellecTBa. MosipHas
Macca. 3aKOHBI COXpaHEHHS MacCchl M DJHepruu. 3akoH ABoraapo. MomspHbld 00BeM Ta30B.
OtHOCHUTENbHAsA INIOTHOCTE Ta30B. PacueTsl o YPaBHCHUAM XUMHUYCCKUX peaKHI/Iﬁ C UCIIOJIB30BAHUEM
Macchl, 00beMa (HOpMaJIbHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BEIIECTBA

K01

Tema 2.2.
DNEKTPOIUTHYECKA

OcHOBHOe coep:KkaHue

Teoperudeckoe o0yueHue

K01
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g gucconranusa u

Teopust 3neKkTpoauTHUECKON Aucconuanuu. VoHBI. DNEKTPONMTHI, HEINEKTPOJIUTHL. Peakuun

MOHHBIA OOMEH noHHOro oOmena. CocraBieHHME pEaKUMH HMOHHOTO OOMEHA ITyTeM COCTaBJICHUS HMX TOJHBIX | ) K 04
COKpAILlCHHBIX MOHHBIX ypaBHEHUN. KUCIOTHO-OCHOBHBIE peaklMK. 3aJJaHHs Ha COCTABICHUE MOHHBIX
peakuuii KI1.1
JlabopaTopHble 3aHATHS 2
JlaGopaTopHas padota “THUITbl XHMHUYECKUX PEaKIHii”.
HccnenoBanue TUIOB (110 COCTaBY U KOJIMUYECTBY UCXOJHBIX M 00pa3yIOUIUXCS BELIECTB) U )
MIPU3HAKOB XUMHUYECKUX peakuuil. [IpoBeneHne peakiuii HOHHOro 0OMeHa, ONpeIeICHUE CPEIbI
BOJHBIX PACTBOPOB. 3a1aHMsI HA COCTABJICHUE NOHHBIX pPEeaKIUi
KonTpoa
CtpoeHue BelecTBa U XMMUYECKUE PEAKIINU 2
bHas padora 1
Pa3nean 3. CTpoeHue U CBOIiCTBA HEOPTAHUYECKHUX BellleCTB 16
Tema 3.1. OcHoBHOe coaep:kaHue 4
Knaccudukanus, Teopernueckoe o0yuenue 2 K01
HOMCHKJIATYpa U [Tpenmet Heoprannyeckoit xumun. Kitaccugukanus Heoprauuueckux Bemects. [IpocTsie u
CTpOCHHUE cioXHbIe BemecTBa. OCHOBHBIEC KJIACCHI CII0KHBIX BEIIECTB (OKCHIBI, THIPOKCUIBI, KUCIOTHI, COJTH). K02
HCOPraHWYICCKUX | B3anMOCBS3b HEOPraHMYECKUX BELIECTB. ArperaTHble COCTOSIHUS BellecTBa. Kpucrammueckue u 1
BEIICCTB amop@dHble BeniecTBa. TUIBI KPUCTAUIMYECKUX PEIIETOK (aTOMHAs, MOJIEKYJIsIpHasi, HOHHa, 2 K14
MeTajuIn4yeckas). 3aBUCUMOCTb (PU3MUYECKHX CBOWCTB BEIIECTBA OT THMA KPUCTAITNYECKOM PeIIEeTKH.
3aBUCUMOCTb XMMHUYECKOM aKTUBHOCTH BELIECTB OT BU/Ia XMMUYECKOM CBS3U U THIIA KPUCTAITINYECKON
pemeTky. [IpyuuHBI MHOr00Opasus BEIIecTB
IIpakTHyeckue 3aHATUSA 2
Homenknarypa HeOpraHM4eCKuX BEIIeCTB: Ha3BaHUE BELIECTBA UCXO/S U3 UX XUMHUYECKON
(bopMyIIbI UK COCTaBICHUE XUMUYECKON (DOPMYJIBI CXO/SI U3 Ha3BaHUS BEIIECTBA M0 MEXTYHAPOIHON
(MIOIMAK) nnu TpuBUaJIbHON HOMEHKJIATYpE. 2

Pemmenne npakTuyeckux 3aaHuil o KiaccupuKaluy, HOMEHKIJIAType U XUMUYECKUM (GopMyiaM
HEOpPraHMYECKUX BELIECTB Pa3JIMYHBIX KiIaccoB (yrapHblii ra3, YIVIEKMCIBIM ra3, aMMHaK, ramieHas
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W3BECTh, HETralleHasl U3BECTh, MUTHEBAS COJIA M JPYTUX): HA3bIBATh M COCTABIATH (DOPMYJIIbI XMMUYECKHX
BELIECTB, ONPEAEIISITh IPUHAIEKHOCTD K KJaccy.

HcTounuku XuMuueckoi nHpopmaiu (CpecTB MaccoBoi nHpopMmaiuu, cetb uTepHeT u
npyrue). [Touck nndopmanuy no Ha3BaHUSAM, UAECHTU(PUKATOPAM, CTPYKTYPHBIM hopMmyrnam

Tema 3.2. OcHOBHOe coiep:KaHue
dusnko- Teopernueckoe o0yyenune K01
XUMHYECKUE Mertamnel. OOmue Qusnueckue U XUMHUYECKHE CBOMcTBa MeTauioB. CrocoObl MOJIyYeHHMS.
CBOUCTBA 3HauUeHUE METAUIOB U HEMETAJUIOB B IIPUPOAE U IKU3ZHEICATCIBHOCTH YEJIOBEKA M OPraHU3MOB. K02
HCOPraHW1ICCKUX | Koppo3usi METAJUIOB: BUbI KOPPO3UH, CIIOCOOBI 3aIIUTHl METAIIIOB OT KOPPO3UU
BCHICCTB Hemeramner. O0mue ¢uznyeckne U XUMUYECKUE CBOMCTBA HEMETA/UIOB. THWITMYHBIC CBOICTBA K...
HemerawioB [V— VII rpynn. Knaccudukanus u HOMeHKIIaTypa coeMHeHHI HeMeTauioB. KpyroBopoTsl
OMOTeHHBIX JIEMEHTOB B IPUPOJIE
XUMHUECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKHX BEIIECTB (OKCHJIOB, THJIPOKCH/IOB,
KHCJIOT, COJIEN U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB IPOCTHIX BELIECTB, BOJOPOIHBIX
COEJMHEHMH, BBICIIUX OKCHJIOB Y TUAPOKCUIOB
IIpakTHyeckue 3aHATHSA
CocraBneHne ypaBHEHMM XMMHUYECKHMX PEAKIUH C ydyacTHEM IMPOCTBIX M  CII0KHBIX
HEOPraHMYECKHUX BEUIECTB: METAJIJIOB M HEMETAJIOB; OKCHJIOB METAJJIOB, HEMETAJUIOB U aM(OTEPHbIX
9JIEMEHTOB; HEOPraHMYECKUX KHCIOT, OCHOBAHMH M aM(OTEpHBIX THUAPOKCHIOB; HEOPTaHUYECKHX
COJIEH, XapaKTEpU3YIOUINX UX CBONCTBA.
Pemenne npakTUKO-OpUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBAa, COCTaB,
nojlydeHne U 0e30MacHOe HCIOJIb30BAHWE BAXHEUIIMX HEOPraHMYECKUX BELIECTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTH YeIOBeKa
Tema 3.3. OcHoBHOe coaep:xaHue
Unentuduranus JlaGopaTropHble 3aHATHS K01
HCOPraHHICCKHX JlaGopatopHas pabota «aeHTuuKaIHs HEOPraHUIECKUX BELIECTBY.
BCIIECTB Pelmienne skcnepuMeHTaNIbHBIX 3a7a4y 10 XUMUYECKUM CBOMCTBAM METAJUIOB M HEMETAIIOB, MO K02
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pacrno3HaBaHUIO U MOIYYEHHUIO COEAMHEHNI METAJUIOB U HEMETAJIOB.
Nnentudukanuss HEOPTraHMYECKUX BEHIECTB C WCIOJIB30BAaHUEM UX (PUIUKO-XHUMHUECKUX
CBOMCTB, XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHble peakuuu Ha cyiabdar-, KapOoHAT- U

K 04

XJIOPUA-aHUOHBI, HA KATUOH AMMOHMS K1.1
KonTpoa .
CBolicTBa HEOPTraHUYECKUX BELLIECTB 2
bHas padora 2
Pa3nean 4. CTpoeHue U CBOIICTBAa OPraHMYECKHUX BeleCTB 22
Tema 4.1. OcHoBHOe coJep:kaHue 4
Knaccupukanus, Teopernueckoe o0yuenue 2 K01
CTPOCHHUE 1 [losiBneHue u pa3BUTHE OPraHUUYECKOW XUMUU KaK Hayku. [IpenMer oprannyeckoi XuMuu.
HOMCHKJIaTypa MecTo 1 3HaYeHUE OPraHUYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK. K...
OpraHn4CeCKUX XHUMHUYECKOE CTPOCHHE KakK IOpSANOK COCIMHEHHMS AaTOMOB B MOJIEKYJIE COINIACHO UX
BCIICCTB BaJIeHTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPUH XUMUYECKOTO CTPOCHUS OPraHUYECKUX coelMHEHUuN A.M.
BytnepoBa. YriepomaHblii CKeleT OPraHHMYEeCKOM MOJIEKYJbl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT
XUMHUYECKOT0 CTPOEHUS MOJIeKyJl. MI3omepusi U H30MepHl. 2
[Tonsitue o ¢yHkumoHanbHOW rpynme. Panukan. IlpuHnunel knaccuukanvu OpraHUYEeCKUX
coequHEHU. MexnyHaponHas HOMEHKJIATypa M INPUHLOUIBI HOMEHKJIATyphl  OpPraHMYECKHX
coeauHenuil. IlonsaTne 00 a3oTcojepXkalMX COEAMHEHUSX, OMOJOIMYECKM AaKTHBHBIX BEIECTBAX
(yrneBojax, kupax, Oenkax M Jp.), BBICOKOMOJEKYJSPHBIX COCIUHEHUSAX (MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO)
IIpakTHyeckue 3aHATUSA 2
Homenknarypa opraHM4eckux COeIMHEHUIN OTJENbHBIX KJIacCOB (HACHIIIEHHbIE, HEHACBIILIEHHbIE
1 apOMAaTUYECKUE YIIIEBOAOPObI, CIIUPTHI, PEHOIBI, adbJAECTHAbI, KETOHBI, KAPOOHOBBIE KHCIOTHI U JIp.)
CocraBiieHHEe TOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX (OPMYJ OpPraHMYECKHX BEIIECTB OTAENbHBIX )

KJIACCOB, HCIIOJIb3Ys HX Ha3BaHUS MO CHUCTEMAaTHYeCKON M TPUBUAIBHON HOMEHKJAType (STHIIEH,
alleTWICH, TIIMLEpUH, (eHomd, (opMalbIeTua, YKCyCHas KHCIOTa, TMUIMH). Pacdersl mpocreiiieit
(bopMyIIBI OpraHMYECKOM MOJIEKYJIbI, HCXO/ISl U3 3JIEMEHTHOTO cocTaBa (B %)
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Tema 4.2.
CsoiicTBa
OpraHUYECKUX
COETUHEHUN

OcHoBHOe cogepkaHue

12

TeopeTudeckoe o0yueHue

OU3NKO-XUMUYECKUE CBOMCTBA OPraHUYECKUX COCAMHEHMI OTAENbHBIX KJIACCOB (OCOOEHHOCTHU
KJ1accCu(UKALUU U HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJIOTHYECKHU psii 1 obmas Gopmya; u3oMepus;
(u3HYeCKre CBOMCTBA; XUMUIECKIE CBOMCTBA; CIIOCOOBI MTOTYUCHHS ):

— IpeneibHbIE YIIEBOAOPOAbl (IKaHbl W LHUKIOAJIKaHbl). ['opeHHME MeTaHa Kak OAWH U3
OCHOBHBIX MCTOYHHMKOB TE€IUIa B IPOMBIIIJIEHHOCTH U ObITy. CBONCTBa MPUPOAHBIX YIJIEBOAOPOIOB,
HAaxO0KJICHUE B IIPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HenpezenabHble (AJKEHbl, aJKUHBI U aJKaJWEHbl) U apOMaTUUYECKUE YIJIeBOAOpOabl. ['opeHue
alETUJICHA KaK MICTOYHUK BBICOKOTEMIIEPATYPHOTI'O IIJIaMEHU JJI CBAPKU U PE3KU METAJUIOB

— KHCIIOPOJCOEpIKAIINE COSAMHEHUS (CHHUPTHI U ()EHOJBI, KapOOHOBBIE KUCIOTHI M I(PHPHI,
AIBACTUABI U KCTOHBI, XUPBbI, er'IeBOI[BI). HpaKTquCKOC NPUMCHCHUC OJTUJICHIIJIMKOJIA, TJIWLCPHHA,
¢enona. Ilpumenenue gpopmanbierunia, aneraabieruia, yKCyCHOM KUCIOThl. Mblla KaK COJM BBICIIMX
KapOOHOBBIX KUCIIOT. MoIoII1e CBOWCTBA MblIa

— a30TCOALCPpKAIINEC COCANHCHUS (aMI/IHLI 1N aMHMHOKHMCIIOTEI, 66J'IKI/I). BBICOKOMOJICKy.]IHpHBIe
COCIUHCHUA (CI/IHTCTI/I‘{eCKI/IC u 6I/IOJ'IOFI/I‘-ICCKI/I-8.KTI/IBHBIG). MOHOMCp, IMNOJINMEP, CTPYKTYPHOC 3BCHO.
HOJ'II/IMepl/ISaHI/IfI 9THUJICHA KaK OCHOBHOC HAIIpaBJICHUEC €T0 UCITIOJIb30BaHUS.

I'eneTmueckas CBI3b MCXKY KilaCCaMH OPraHN4YCCKUX COCIUHCHHI

IMpakTnyeckue 3aHATHS

CBolicTBa OpPraHMYECKUX COEIWHEHWM OTHAEIbHBIX KJIACCOB (TpUBHAJIbHAS U MEXIyHApOIHAas
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOJIYUYEHHUs): MpeeibHble (AIKAHbI U IUKIOAIKAHBI),
HenpeaeabHbIe (AIKEHbI, aIKUHBI U aJIKaJMeHbl) U apOMaTUYEeCKHE YIIIEBOJA0PO/IbI, CIIUPTH U (HEHOJIHI,
KapOOHOBBIE  KUCJIOTBI M 3QUpPHI, albJETHABl W  KETOHbl, AaMHHbI W  aMHHOKHCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS. 3aJlaHMsl Ha COCTABICHUE YPABHEHUN XUMHYECKHMX PEaKIHil C
Y4aCTHEM OPraHUYECKUX BEIIECTB HA OCHOBAHUU MX COCTaBa U CTPOCHHUS

CocraBiieHHe cxXeM peakiuuid (B TOM 4YHUCJIE MO MPEAJIOKEHHBIM LIETOYKaM MpeBpalieHuil),
XapaKTePU3YIOMINX XUMUYECKUE CBOMCTBA OPTaHUYECKUX COCTUHEHUH OTAETBHBIX KJIACCOB, CIIOCOOBI

K01

K02

K 04

K11
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UX TIOJIYYCHHMS W Ha3BaHUE OPraHMYECKUX COCJAMHEHUH MO TPUBHAIBHOW WM MEXIyHAPOJAHOU
CUCTEMATUYECKON HOMEHKJIATYpE.

Pemenne npakTUKO-OPUEHTHUPOBAHHBIX TEOPETUUYECKUX 3aJaHMIl Ha CBONCTBA OPraHUYECKUX
COEIMHEHUH OT/AETBHBIX KIacCOB

JlaGoparopHasi pabdora

JlaGopatopHasi pabora “ XUMHUYECKHE CBOWCTBA CIHPTOB M YKCYCHOW KHCIIOTHL. CBOiicTBa
YKUPOB U YIJIEBOJIOB".

Tema 4.3.

Wnentudux
anys
OpTaHUYECKUX

BEIECTB, UX
3HAYEeHHUE U
MIPUMEHEHNE B
OBITOBOM U
MIPOU3BOJICTBEHHOU
IEeITEIbHOCTH
yeaoBeKa

OcHOBHOe coiep:KaHue

Teopernueckoe o0yueHue

buooprannueckue coenaunenus. [Ipumenenue u Ouosoruyeckas posib yriaeBoJoB. OKuUCIeHHe
YIJIEBOJIOB — MCTOYHUK SHEPrMM JKUBBIX OpraHu3MoB. OONacTH NPUMEHEHUS aMHHOKHUCIOT.
IIpeBpamienust OenkoB MUIIM B opraHu3Mme. buomnornyeckue ¢yHkuuu OenkoB. buonormueckue
¢byHKIMHU XUpOB. Poib oprannyeckoit XMMUM B pellICHUH POOJIeM MUIIEeBOM 6€30macHOCTH

Ponp oprannyeckoit XMMUU B PEIICHUH MPOOJIEM SHEPTETHYECKON 0€30MacHOCTH, B Pa3BUTUHU
MEJUIIMHBI, CO3/JAaHUN HOBBIX MaTE€PUAIOB, HOBBIX HCTOYHUKOB YHEPTUU (JIbTEPHATUBHBIC UCTOUHUKHU
sHeprun). OMacHOCTh BO3JECHCTBUS HA KUBBIE OPTraHU3Mbl OPTaHUYECKUX BEIIECTB OTICIbHBIX
KJIacCoB (YTJIEBOJOPOBI, CIUPTHI, (EHOIBI, XJIOPOPTraHMYECKHE MPOU3BOIHBIC, ABICTUILI U Ap.),
CMBICJI TTOKA3aTeNs MPEIEIbHO JONYCTUMON KOHUEHTPALUU

JlaGopaTopHble 3aHATHSA

JlaboparopHas pabdoTta: “VMneHTuUKaLNSI OpTaHHUYECKUX COSAMHEHU OTIETbHBIX KJIacCOB”

Nnentudukanus opraHu4eckKuX COCTWHEHUH OTAETbHBIX KJIAcCOB (Ha MpHMEpe albIeTHIIOB,
KpaxMaja, YKCyCHOW KHCJIOTHI, OCJTKOB M T.M.) C MCIOJIb30BaHUEM UX (DU3UKO-XUMUYECKUX CBOWCTB H
XapakTEepPHBIX KAavYeCTBEHHBIX peaknuil. JleHarypamus Oenka mpu HarpeBaHud. lIBeTHBIE peaxiuu
0enkoB.BO3HUKHOBEHNE AaHAJUTHUYECKOIO CHUTHAJNa C TOYKH 3pPEHUS XUMHUYECKHX IPOILIECCOB IpHU
MPOTEKAHUN KaYECTBEHHON PEaKIINH, MO3BOJISIIOIIEeH HACHTU(PUIIMPOBATH NMPEATOKEHHbBIE OpraHN4eCKHe

K01

K02

K 04

K11
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BCIICCTBA

KuHeTnueckue u TEPMOAUHAMHYECCKHUE 3aKOHOMEPHOCTH IIPOTEKAHUA XUMHUYECCKUX

Pa3pgea 5. . 4
peaxkuui
Cxopocth OcHOBHOe coiep:KaHue
XUMHUYECKUX K01
peaKIuid. 4
XHUMHUYECKO K02
€ paBHOBECHE
K...
Teopernueckoe o0yuenue 2
CKOpOCTh peakIMH, €€ 3aBUCUMOCTh OT Pa3IHYHBIX (AKTOPOB: TPUPOABI PearupyroIInux
BEUIECTB, KOHIEHTPALMM pEearupyrolmux BeUIECTB, TEMIEpaTypbl U IUIOWAAM PEAKIMOHHON
noBepXxHOCTU. TertoBble 3P PEeKThl XUMHUUECKUX peaklnii. DK30- U SHIOTEPMUYECKUE, PEaKIIH. )
OO6patuMocTh peakuuil. XUMHUUECKOE PaBHOBECUE M €r0 CMEIEHUE MO/ IEHCTBUEM Pa3IMUHBIX
(akTOpOB (KOHIEHTpAlLMs peareHTOB WM MPOJIYKTOB pEaKiiH, JIaBIeHUE, TeMIIepaTypa) JUlsl CO31aHus
ONTHMAJIbHBIX YCIOBUI MPOTEKAaHUs XUMHUECKUX npoueccoB. [Ipunnun Jlelllatense
IIpakTH4eckue 3aHATHSA 2
Pemienne npakTUKO-OPMEHTUPOBAHHBIX 33/JaHUl Ha aHanmu3 (AaKTOpOB, BIHMSAIOLIMX Ha K01
U3MEHEHHE CKOpPOCTH XUMHYECKOW peaklMy, B T.4. C MO3ULIUNA 3KOJOTMYECKH II€JIecO00pa3HOro
MOBEJICHUS B OBITY M TPYJOBOU JIESITENLHOCTH B IESIX COXPAHEHHST CBOETO 3I0POBBSI U OKPYXKAIOIIECH K02
MPUPOIHOMN CPEIbI. 2
Pemenne npakTHKO-OPUEHTUPOBAHHBIX 33aJlaHWK Ha npuMeHeHue npuHnuna Jle-Illarense ms
HaXOXXJCHHUS HalpaBlIeHUs] CMELICHHs pPaBHOBECHUS XUMHUECKOM peakiIuu U aHaiu3 (PakTopoB,
BIIUSIOLIMX HA CMEIIEHNE XUMUUYECKOTO PABHOBECHS
Paspean 6. PacrBopbl 4
Tema 6.1. OcHoBHOe coep:xkaHue 2
Ionsitre o Teopernueckoe o6yuenue 2 K01

20




pacTtBopax PactBopenne kak QuanMKo-xuMuueckuii mpomecc. PactBopbl. CrmocoObl TPHUTOTOBJICHHS
pactBopoB. PactBopumMocTs. MaccoBas 10751 paCTBOPEHHOTO BeliecTBa. CMBICH MMOKa3aTess MpeaeibHO K02
JOMYCTUMON KOHIICHTPAIMH U €r0 UCIOJIb30BaHUE B OLIEHKE HKOJIOIMUYECKOil 0€30MacHOCTH.
[IpaBuna SKOJIOTHYECKU LEIECOOOPA3HOr0 IMOBEICHUSI B OBITY W TPYIOBOH ACATEIHPHOCTH B K07
LESAX COXPAHEHMSI CBOErO 3/I0POBbSl U OKPYXKAOIIEW MPUPOJHOM Cpe/bl; OMACHOCTh BO3JEHCTBUS Ha
YKUBbBIE OpPraHU3Mbl OIPE/ICTICHHBIX BEILIECTB.
Pemienne mpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUl HA PacTBOPHI, UCIOJIb3YEeMbIE B
OBITOBO M TIPOU3BOJCTBEHHOMN JAEATEIBHOCTH YEJI0BEKa
Tema 6.2. OcHOBHOe co/iep:KaHue
Hccnenosanue JlaGopaTopuble 3aHATHS K01
CBOWCTB
pacTBOpOB JlaGopatopnas pabota «[IpUroToBIEHHE PACTBOPOBY. K02
[IpuroToBneHne pacTBOPOB 3aJaHHONW (MaccoBoM, %) KOHIIEHTpaluu (C MPaKTUKO-
OpPUEHTUPOBAHHBIMU BOIPOCAMH) U OTIPEAETICHUE CPEIbI BOJHBIX PACTBOPOB. K04
Pemenue 3aay Ha IPUTrOTOBIIEHHE PACTBOPOB
K11
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COAepPKAHUE MPUKJIATHOTO MOIYJIA)
Pazgen 7. XuMmusi B ObITY U IPOU3BOJACTBEHHOI 1eATEJIbHOCTH YeJI0BEKA
Xumus B OCHOBHOE COlepIKAHME K01
ObiTy 1 Teopernyeckoe odyueHue
TPOU3BOJICTBEHHOH Hogelimye JOCTUKEHHMs XMMHYECKOW HAYKM M XMMHMYECKOH TEXHOJOIMH. Poilb XMMHHM B K02
ACATCIEHOCTH 00eCreYeHnr JKOJOTUYECKOW, DHEPreTUYeCKOW M MHUIIEeBOW Oe30MacHOCTH, Pa3BUTUU MEIUIIUHBL.
HcyIoBeKa [IpaBuia moucka W aHanW3a XUMHUYECKOW HH(DOpPMAIMKM U3 Pa3NUYHBIX HMCTOYHUKOB (HAay4Has M K04
yueOHO-Hay4YHas JIUTepaTypa, CpeacTBa MaccoBoi nH(popmaluu, cetb HTepHET) K07

IMpakTnyeckue 3aHsATHS

[Towick 1 aHANMU3 KEMCOB O MPUMEHEHHH XMMHYECKHUX BEIIECTB U TEXHOJIOTHH ¢ yueToMm OymyIie
npodeccuoHabHOM ~ EATENbHOCTH MO  TeMaM:  BaKHEWIME  CTPOUTENIbHbIE  MaTepHallbl,
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KOHCTPYKIIMOHHBIE ~MaTepuaibl, KpPacKH, CTEKJIO, KepaMHKa, MaTepHalibl JJId JJICKTPOHUKH,
HaHOMAaTepHalbl, TEKCTUJIbHBIE BOJOKHA, HWCTOYHMKM DHEPrUU, OPraHUYeCKHe W MHUHEPAIbHbIC
ya0OpeHus, JICKapCTBEHHBIC BEIICCTBA, OBITOBAS XUMHUS.

3ammra: IlpencraBiieHne pe3yJabTaTOB pelIeHUS KeHWcoB B (GopMe MHUHHU-JOKIaAa C
Mpe3eHTaluen

HpOMe)KyTO‘lHaﬂ aTrecranusd 1mo JMCuHuIJIMHEe (3aqu)

Bcero

68
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3. YCJOBMUSI PEAJIM3ALIUU TPOTPAMMBI OBIIIEOBPA30BATEJILHOI
JUCLMUIIIUHBI

3.1. TpedoBaHusi K MUHUMAJbHOMY MaTepHAJbHO-TeXHHYECKOMY 00ecreYeHn 0

Jnst peanu3anuy OpOTpaMMbl JUCHUIUIMHBL JOJDKHBI OBITH TPETYCMOTPEHBI CIIEIYIOIINE
CrielMaibHbIe MOMEUICHUs: y4eOHbI KaOMHET XUMHUH U/WIH y4eOHOM XMMUYECKOH J1Tab0paTOpHH.

O6opynoBanne ydeOHOro kaOWHeTa (HArIsgHBIE IOCOOHsS): HAOOPHI MIAPOCTEPIKHEBBIX
MojieJIel MOJIEeKYJ, MOJICIH KPUCTANIMYECKUX PEHIETOK, KOJUIEKIIUU MPOCThIX U CJIOKHBIX BEIECTB
W/WJIM KOJUIEKIIMH MTOJIMMEPOB; KOJUIEKIIHS TOPHBIX TOPOJI U MUHEpANOB, Tabauia Meneneesa.

Texuuueckue cpencTBa oOydeHHUs: KOMIBIOTEpP C YCTPONCTBAMHU BOCIPOMU3BEICHUS 3BYKa,
MYJIbTUMEINA-TIPOCKTOP C IKPAHOM, MYJIbTUMEAUAHAS JTOCKA.

O6opynoBanue JiabopaTopud W pabodYMxX MecT JabopaTopuu: MEH3YPKH, TTHIICTKH-
KaIeJIbHUIIBI, TEPMOMETPBI, MHKPOCKOII, JYIbI, IPEIMETHbIE W TOKPOBHBIC CTEKJIA, IUIAHIIETHI IS
KaleJIbHBIX peakiuii, GpuiabTpoBangbHast Oymara, IPOMBIBAIKH, CTEKIISIHHBIE TMPOOUPKH, PE3UHOBBIC
npoOKu, (QoHApHKU, HAOOpP PEAKTUBOB, CTEKISHHBIC MAJOYKH, IITATUBBI JJIs MPOOUPOK; MEpHbIE
WIMH]IPBI, BOPOHKU CTEKJISIHHBIC, BOPOHKU JAenuTenbHble munuHapudeckue (50-100 mu), cTynku ¢
necTukoM, (aphopoBble YalIKW, MUHIETHI, (PUIBTPbI OyMa)kHbIe, BaTa, MapJisi, 4acOBbIE CTEKJIa,
ANEKTPOIUIUTKH, JTAOOpPATOPHBIE IITATUBBI, CHUPTOBBIC TOPEIKH, CHHUYKH, MPUOOp I MOTYYESHUS
ra3oB (Wi MpoOUpKa C Ta300TBOJHOM TPYOKOIf), AeprKaTesn Ui MPOOUPOK, CKISTHKH ISl XpaHSHHUS
PEaKTHBOB, pa3fgaTouyHbIe JIOTKH; XxuMudeckue crakansl (50, 100 m 200 mi); mmarenu; MUHIETHI,
TUTEJIbHBIC LB, CEKyHIOMEPHI (TaiiMepsl), MepHbIe pooupku (Ha 10—20 Mi1) 1 MepHBIE KOJOBI
(25, 50, 100 u 200 mut), BoasiHast OaHs (UIIM TEPMOCTAT), CTEKJISTHHBIC MAJIOYKH; KOHUYECKHE KOJIOBI
st TutpoBanus (50 m 100 mi); MHAMKATOpHBIE MOJOCKH Ui ompeaeneHuss pH u cranmaptHas
WHAWKATOpHAs IIKaJla; YHUBEPCAIbHBIM UHIUKATOp; nuneTku Ha 1, 10, 50 mu (unum gozaropsl Ha 1, 5
u 10 mut), GropeTku 1jsi TATPOBAaHUS, MeAUIMHCKUE mmpuilsl Ha 100—150 mu1, nabopaTopHble W/nimm
aHaJTUTHYeCKue Bechl, pH-MeTpsl, cymmibHbIN mKad, 1 Ap. 1adopaTopHOe 000pyL0BaHUE.

3.2. UuopmannonHoe odecniedenne odyuenus. [lepeyenb pekoMeHayeMbIX y4eOHbIX
u3aanuii, UHTepHeT-pecypcoB, 10NMOTHUTEILHOM JUTEPATYPbI
OcHOBHas JuTeparypa:

Ne i/t | Uctounnk

1 INabpuensn, O. C. Xumus : 10-i1 knace : 6a30Bblii ypoBeHs : yueonuk / O. C. 'abpuensH,
N. T'. Octpoymos, C. A. CnankoB. — 7-e u3a., crep. — Mocksa : [Ipocsemenne, 2025.
— 128 c. — ISBN 978-5-09-120190-1. — TexkcT : a1eKTpoHHBIi // JIaHb : 37eKTpOHHO-
6ubnuoreynas cuctema. — URL: https://e.lanbook.com/book/473033 (nata oOpaiieHus:
19.05.2025).

2 labpuensa, O. C. Xumus: 11-i knacc: 6a30BbIid ypoBeHb : yueonuk / O. C. 'abpuenss,
N. I'. Octpoymos, C. A. CnankoB. — 6-¢ u3n., crep. — Mocksa : [Ipocsemenune, 2024.
— 127 ¢. — ISBN 978-5-09-112177-3. — TekcT : 25eKkTpoHHbI# // JIaHb : 3JIeKTPOHHO-
6ubnuoreynas cuctema. — URL: https://e.lanbook.com/book/408668 (nara obparieHus:

27.01.2025).

3 Andunorenora, HW. B. Xumusi : y4eOHMK W TPAKTUKyM IS CPEIHETO
npodeccuonanbHoro oopazosanus / 1. B. Audunorenora, A. B. babkos, B. A. ITonkos.
— 2-e w3A., ucnp. u gon. — Mocksa : MUzparensctBo HOpaiit, 2025. — 291 c. —
(ITpopeccuonanbnoe obpazoBanue). — ISBN 978-5-534-11719-6. — Tekcr

23



anexkTpoHHbld  //  OOpazoBarenpHas 1atdopma  FOpaitr  [caiit]. —  URL:
https://www.urait.ru/bcode/562501 (nara obpamenus: 27.01.2025).

JlononHuTENnpHAS IUTEPATYpa:

Ne /1 | UcTouHuK

1 I'munka, H. JI. OOmas xumus. 3a7a4u U YIPaKHEHUS : YIeOHO-TIPAKTHUECKOE MOCOOue
IS cpenHero nmpodeccuoHanbHoro oopasopanus / H. JI. I'nunka ; mon pempakmueit B. A.
[TonkoBa, A. B. babkoBa. — 14-e u3n. — Mocksa : UznarensctBo KOpaiir, 2025. — 236
c. — (ITpodeccuonansuoe obpazoanme). — ISBN 978-5-534-09475-6. — Tekcr :
anekTpoHHBI //  OOpaszoBarenpHas mnatrgopma HOpait [caiit]. —  URL:
https://www.urait.ru/bcode/561208 (mara oopamenus: 27.01.2025).

2 [Ilep6akoB, B. B. Heopranunueckas xumus. Bonpockl 1 3ama4u : yaeOHUK ISl CPEIHETO
npodeccuoHabHOro oopazosanus / B. B. lllep6akos, A. A. @upep, H. H. bapb6otuna. —
2-e u3g., ucnop. U jgon. — MockBa : MsparensctBo HOpaimit, 2025. — 107 c¢. —
(ITpopeccuonanbHoe oOpazoBanue). — ISBN 978-5-534-09133-5. — Teker
anekTpoHHBIH // OOpa3zoBarenpHas minatrpopma HOpait [caiit]. —  URL:
https://www.urait.ru/bcode/563926 (nata oopamenus: 20.02.2025).

3 AmnapueB, A. 1. OO6mias xumust. COOpHUK 33JaHUN C IPUMEpaMH PELIeHUN : yueOHoe
nocobue misg cpemHero mnpodeccuoHanbHOro obpazoBanus / A. WM. Anapnes, JI. .
Adonuna. — 2-e uzn., ucnp. u gomn. — Mocksa : M3natensctBo FOpaiit, 2024. — 127 c.
— (IIpodeccuonansuoe ob6pazoBanue). — ISBN 978-5-534-09932-4. — Teker :
anekTpoHHBIH // OOpa3zoBarenpHas  miatdopma IOpaiit  [cakit]. —  URL:

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

HepI/IO,I[I/ILIeCKI/Ie U3aaHus

No i/t | Uctounumk

1 EcrecTBeHHblE UM TEeXHHYECKHE HAyKH : Hayd. XypHan / mi. pen. A. 5. XaBkuH. —
Mocksa : OOO "UzpatensbctBo "CnytHuk+", 2002 — .— Beixoaut 12 pa3 B rog. —
ISBN neuarnoi Bepcun 1684 —2626. — TekcT : HENOCPENCTBEHHBII.

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

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIIEOBPA30OBATEJBbHOM JUCHUIJIAHBI

KoHnTponb 1 oleHka pe3yiabTaToB OOydeHHUsl OCYIIECTBISETCS MperojaBaTeieM B Ipolecce
MPOBEJCHUS MPAKTHUECKUX 3aHATUN U Ja0OPAaTOPHBIX pabOT, TECTUPOBAHMS, a TAK)KE BBHITOJHEHUS
o0y4aromuMuCs WHAMBUAYAJIbHBIX 3a/laHul, MPOEKTOB, HccienoBaHuil. PesynbTaTsl oOyueHus
OTIpEeAeNAIOT, YTO OOy4arouiyecsl JOJDKHBI 3HATh, TOHUMAaTh U JIEMOHCTPUPOBATH IO 3aBEPIICHUU
W3YYEHHUS JUCLUIUINHBI.

Jns hopMUpOBaHMS, KOHTPOJS M OLEHKH Pe3yJbTaTOB OCBOCHMS Y4E€OHON JMCIUTUIMHBI
UCTOJIb3YeTCsl CUCTEMa OLCHOYHBIX MEpPONPHUATHHA, MpPEICTaBIstomas co0oi KOMIUIEKC Y4eOHBIX
MEpOTNPHUATHIA, COTTIACOBAHHBIX C pe3yJbTaTaMH O00y4eHHUs U CPOopMyIupoBaHHBIX ¢ yueTomM OI'OC
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COO (mpeametnbie pe3ynbrathl o qucturinae) 1 GI'OC CIIO.

O Monyns/Paznen/ PesynbTar THnbel OLIEHOYHBIX
K/TIK Tema 00y4eHus MEPOTIPUITHHA
OCHOBHOE COJIep>KaHUE
Paznen 1. dopMyIUpPOBATH
OCHOBBI CTPOCHHUS 0a30BbIC TIOHITHS U
BEIIECTBA 3aKOHBI XUMHH
0) Ctpoenue CocTtaBisiTh 1. Tect «CtpoeHue
.1 |KO0l aTOMOB XMMHYECKHUX XUMUYECKHE (POPMYIIbI aTOMOB XUMHYECKHUX
3JIEMEHTOB M IPUPOJIa  |COCIMHEHU B 3JIEMEHTOB W IIPUPOIA
XMMHYECKOH CBSI3H COOTBETCTBHUH CO XAMHYECKOU CBSA3U».
CTENIEHBIO OKUCIICHUS 2. 3agaun Ha
XUMUYECKUX AJIEMEHTOB, |COCTaBJICHUE XUMUYECKUX
UCXOJIS U3 BAJICHTHOCTH U |(POPMYJT IBYXaTOMHBIX
AJICKTPOOTPHUIIATEIHHOCTH |COSAMHEHUH (OKCHIOB,
Cynb(hUI0B, THAPUIOB U
T.IL.).
3. 3amaHus Ha
HCIIOJIb30BaHKUE
XUMHUYECKON CUMBOJIUKU U
Ha3BAHUUN COEAUHEHHI 110
HOMEHKJIAType
MEXIYHApOIHOTO COI03a
TEOPETUYECKOU U
NPUKIATHON XUMUU U
TPUBUAIIbHBIX Ha3BAHUM IS
COCTaBJICHUS] XUMUYECKUX
(dhopMyJT IByXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cynb(pUA0B, TUAPUIIOB U
T.I.) U IPYTUX
HEOPTraHUYECKUX
COEIMHEHUH OTJEIbHBIX
KJIACCOB
O Ilepuonnueckuit XapakTepus3oBaTh 1. Tect
2 |KO01 3akoH W Tabmuna J[.M.  |xuMuueckue 3JeMeHTHl B |«MeTammueckue /
O [MenaeneeBa COOTBETCTBUU C UX HEMETaJUIMYeCKUe
K02 MOJOXECHUEM B CBOICTBA,
MEPUOJNYECKON CUCTEME |3JIEKTPOOTPHUIIATEIHFHOCTD
XUMHUYECKUX DJIEMEHTOB  |CPOJICTBO K DJIEKTPOHY
J.1. MenneneeBa XUMHUYECKHUX DJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B
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K/IIK

Monyns/Pa3nen/
Tema

Pesynbrar
o0yJeHus

Tune! OLIEHOYHBIX
MEpOIPUATHI

IIEPUOIUYECKON CUCTEME
XUMUYECKHUX HJIEMEHTOB
J.. MenneneeBay.

2. [IpakTrueckue
3a/1aHMs Ha YCTaHOBJICHUE
CBSI3U MEXIY CTPOCHHEM
ATOMOB XUMHYECKHUX
3JIEMEHTOB U
NEePUOIUYECKUM
U3MEHEHUEM CBOMCTB
XUMUYECKUX AJIEMEHTOB U
UX COCIUHEHNHN B
COOTBETCTBUU C
MOJIO’KEHHUEM
[Iepnonnueckoii cucreme.

3. IIpakTuko-
OPUEHTHPOBAHHBIC
TEOPETHUUECKHUE 3aJaHusI Ha
XapakTepU3aLnio
XUMUYECKUX AJIEMEHTOB:
«Merannuueckue /
HEMETaJUIMYECKUE
CBOMCTBA,
3EKTPOOTPHULIATENLHOCTD U
CPOJCTBO K 3JIEKTPOHY
XUMHUYECKUX DJIEMEHTOB B
COOTBETCTBHE C MX
3JIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B
NIEPUOIUYECKON CUCTEME
XUMHUYECKHUX DJIEMEHTOB
J.1. MenneneeBa»

Pa3nen 2.
XUMUYECKUE PEAKIUU

XapakTepru3oBaTh
TUIBI XUMHYECKUX
peakuuii

KonTponbnas
paborta

«CtpoeHue
BEIIECTBA U XUMUYECKHE
peaKum»

K01

K 04

Tumel
XUMHYECKUX PEaKIUi

CocTaBiITh
peaKIu COeTMHEHNUS,
pasnokeHus, oOMeHa,
3aMelIeHHUs,
OKHCJIUTENLHO-

1. 3agaun Ha
COCTABJICHUE YPaBHEHUM
peaKuuii:

— COCIMHEHUS,
3aMEIICHU, PA3JIOKEHU,
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K/IIK

Monyns/Pa3nen/
Tema

Pesynbrar
o0yJeHus

THIIBI OLIEHOYHEBIX
MEpOIPUATHI

BOCCTAHOBUTEIbHBIE
peakuuu

obMeHa;

— OKHCIIUTEIBHO-

BOCCTaHOBHUTEIBHBIX
peaKIuil ¢ UCII0JIb30BAaHUEM
METO/Ia JICKTPOHHOT'O
Oananca.

2. 3ajaum Ha pacyer
MAacChl BEIIECCTBA HIIH
00BEMa

rasosB II0
U3BECTHOMY KOJIMYECTBY
BEILIECTBA, MACCE HIIH
00BEMY OTHOTO U3
YYaCTBYIOIINX B PEAKIIHH
BEIIECTB; PACUETHI

Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA)
IPOJYKTOB PEAKIUH, €CIIH
OJIHO M3 BEILECTB UMEET
IpUMECH

DIEKTPOIUTHYCC
Kasi TUCCOLIMAUA U
HOHHBIA 0OMEH

CocTaBiITh
YpaBHEHUSI XUMUYECKUX
peaKIuu HOHHOTO OOMeHa
C y4acTuem
HEOPTraHUYECKHUX BEIIECTB

1. 3amanus Ha
COCTaBJICHUE
MOJIEKYJIIPHBIX U HOHHBIX
peakuil ¢ yyacTueM
KHCJIOT, OCHOBAaHUH 1
COJIEH, yCTAaHOBJICHUE
M3MEHEHUS KUCIIOTHOCTH
Cpelbl

2. JJaboparopHas
paboTta "THUMIbl XUMHYECKUX
peakuuit”

Paznen 3.
CrtpoeHnue u cBOICTBa
HEOPTaHUYECKUX
BEIIECTB

Uccnenosars
CTPOEHUE U CBOMCTBA
HEOPraHWYECKHUX BEIECTB

KonTponbHas
paborta

«CBoiicTBa
HEOPTraHNYECKUX BELIECTB)»
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K/IIK

Monyns/Pa3nen/
Tema

Pesynbrar
o0yJeHus

Tune! OLIEHOYHBIX
MEpOIPUATHI

K01

Knaccudukanus,
HOMEHKJIATypa H
CTpOCHHE
HEOPraHUYeCKUX
BEIIIECTB

Knaccudumnuposar
b HEOPTaHUYECCKUE
BEILIECTBA B COOTBETCTBHU
C UX CTPOCHHEM

1. Tect
«Homenknatypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (HOpMYIIbI UITH
COCTaBJICHUE XUMUYECKOMN
(bopMyIbI HCXOS U3
HA3BaHUS BEIECTBA 110
MEKTYHapOAHON WU
TPUBHUAIBHON
HOMEHKJIAType».

2. 3a/auu Ha pacuer
MacCOBOH 101U (MaccChl)
XUMHYECKOTO JIEMEHTA
(coenuHeHus1) B MOJIEKYJIE
(cmecn).

3. [IpakTuueckue
3a/1aHus 1o
KJaccuukanuu,
HOMEHKJIaType U
XUMHYECKUM (hopmyrnam
HEOPraHMYECKUX BEIIECTB
Pa3TUYHBIX KIIACCOB.

4. TlpakTrdeckue
3aJIaHus Ha OTPEICIICHHE
XUMHUYECKOH aKTHBHOCTH
BEIIIECTB B 3aBUCUMOCTHU
BUJIa XUMHUYECKOU CBSI3U U
TUTA KPUCTAJUTMYECKOM
peIIeTKH

K01

K02

dusuKo-
XMMHUYECKHE CBOMCTBA
HeOpFaHquCKHX
BEIIIECTB

YcranaBauBaTh
3aBUCHUMOCTH (PU3UKO-
XUMHUYECKHX CBOMCTB
HEOPTraHUYECKHUX BEIIECTB
OT CTPOCHHSI aTOMOB H
MOJICKYJI, a TAK)KE THUTIA
KPUCTAJTNYECKOM
peueTku

1. Tect
«OCO0EHHOCTH XMMHUYECKUX
CBOMCTB OKCHOB, KHUCIIOT,
OCHOBaHUH, aM(pOTEPHBIX
TUJPOKCHJIOB U COJICH».

2. 3agaHus Ha
COCTaBJICHUE YpaBHEHU
XUMUYECKUX PEaKIUi ¢
Y4acTHEM MPOCTHIX U
CJIO’KHBIX HEOPTaHUYECKHUX
BEIIECTB: OKCUIOB
METaJJIOB, HEMETAJIIOB 1
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K/IIK

Monyns/Pa3nen/
Tema

Pesynbrar
o0yJeHus

THIIBI OLIEHOYHEBIX
MEpOIPUATHI

aM(pOTEPHBIX IJIEMEHTOB;
HEOPraHMYECKUX KUCIIOT,
OCHOBaHHU ¥ aM()OTEPHBIX
THJIPOKCHUIOB,
HEOPraHWUYECKUX COJICH,
XapaKTePU3YIOMINX UX
CBOICTBA U CITOCOOBI
MOJTyYCHUSI.

3. ITpakTuko-
OpPUCHTHUPOBAHHbBIE
TEOPETUYCCKHE 3aaHUs Ha
CBOWCTBA U MOJYyYCHUE
HEOPraHMYECKUX BEIICCTB

K01

K02

K04

Wnentudukanus
HEOPraHMYECKUX
BEIECTB

Hccnenosats
KaueCTBEHHbBIC PEaAKIIUU
HEOPraHUYECKUX BEUIECTB

1. IlpakTuxo-
OPHUEHTHPOBAHHBIC 3aJaHUS
II0 COCTaBJICHUIO
XUMUYECKHUX PEAKLUN C
y4aCTHEM HEOPTaHHUYECKUX
BEII[ECTB, UCIOJIb3YEMbIX
JUTISL IX UJICHTU(DHUKAILIAHN.

2.JIaGoparopHas
pabota: “Unentudukanus
HEOPTraHWYECKUX BEIECTB”

Pazpnen 4.
CtpoeHue u CBOICTBA
OpPraHUYECKUX BEIIECTB

Hccnenosarh
CTPOEHUE U CBOMCTBA
OpraHNn4Y€CKUX BCIICCTB

KonTponbHas
pabora

«CTtpoeHue u
CBOMCTBA OPraHUYECKHUX
BEIIECTBY

K01

Knaccudukanmus,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

Knaccugpumnuposar
b OPTaHUYECKHE BEIIECTBA
B COOTBETCTBHU C UX
CTPOCHHUEM

1. 3ananus Ha
COCTaBJICHUE Ha3BaHUI
OPraHUYECKUX COCTUHEHUHN
10 TPUBHAIBHON WIIN
MEXIYHAPOAHOU
CHUCTEMAaTUYECKON
HOMEHKJIaType.

2. 3aganus Ha
COCTaBJICHUE TIOJIHBIX U
COKPAILIEHHBIX
CTPYKTYPHBIX (hopMy1
OpPraHUYECKUX BEILIECTB
OTJIENbHBIX KJIACCOB.

3. 3agauu Ha
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K/IIK

Monyns/Pa3nen/
Tema

Pesynbrar
o0yJeHus

THIIBI OLIEHOYHEBIX
MEpOIPUATHI

ONPEAEIIEHUE TPOCTEUILICH
(bOpMyIIbI OpraHHYECKON
MOJICKYJIbI, UCXOJISI U3
3JIEMEHTHOTO cocTaBa (B %)

K01

K02

K04

CaoiicTBa
OpraHUYECKUX
COETUHEHUN

YcranaBiauBaTh
3aBUCUMOCTH (DU3HKO-
XAMHUYECKHX CBOWMCTB
OpPraHUYECKUX BEIIECTB OT
CTPOEHUS MOJIEKYIT

1. 3ananus Ha
COCTaBJICHUE YPaBHEHUU
XUMUYECKUX PEAKLUi C
Y4aCTHEM OPTaHMYECKUX
BEILECTB HA OCHOBAaHUU UX
COCTaBa U CTPOCHHUS.

2. 3ajaHus Ha
COCTABJICHUE YPAaBHEHHUM
XAMHYECKHUX PEaKIUu,
WUTIOCTPUPYIOIIHNX
XUMUYECKHE CBOWCTBA C
Y4E€TOM MEXaHU3MOB
MPOTEKaHUs JaHHBIX
peaKuuii U TeHETUYECKOU
CBSI3M OPraHUYECKHUX
BEIIECTB Pa3HbIX KIIACCOB.

3. PacuerHble
3a/1a4M 110 ypaBHEHUSIM
peaKkuuil ¢ ydyacTueM
OpPraHUYECKUX BEILECTB.

4. JTaboparopHas
paborta “IIpeBparenus
OpPraHMYECKUX BEIIECTB IPU
HarpeBaHuun"

K01

K02

K 04

Nnentudukanus
OpPraHUYECKUX BEILECTB,
WX 3HA4YEHUE U
MIPUMEHEHHE B OBITOBOM
Y IPOM3BOJICTBEHHOMN
JESTEIbHOCTH YEJIOBEKA

Uccnenosatn
KAa4CCTBCHHBIC peaKI_[I/II/I
OpraHNYEeCKUX
COCTUHEHUN OTHEIHEHBIX
KJIaCCOB

1.IIpakTuko-
OpPUEHTHPOBAHHBIE 3a/IaHU
10 COCTABJICHUIO
XUMHYECKHUX PEaKIui ¢
y4acTHEM OpPTaHUYeCKUX
BEILIECTB, B T.U.
UCTIONIBb3YEMBIX JUIS UX
UICHTU(DHUKAIMU B OBITY U
MPOMBIIIECHHOCTH.
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O Monyns/Pa3nen/ Pesynbrar Tumb! OLIEHOYHBIX
K/TIK Tema o0yJeHus MEPOTIPUITHIA
2.J]aboparopHas
pabora: “Unentudukamnms
OpPraHUYECKUX COECTMHEHU
OTZIEJBHBIX KJIACCOB”
Pazpen 5. XapakTepus3oBaTh
Kunernueckue n BJIMSIHUE PA3JIMYHBIX
TEPMOIMHAMUYECKHUE (hakTOpoB Ha paBHOBECHE
3aKOHOMEPHOCTHU U CKOPOCTh XUMHYECKHUX
MIPOTEKAHUS peakuuit
XMMHYECKUX PEAKIUI
0] Cxkopocth Xapaktepu3oBaTh [IpakTuxo-
K01 XUMUYECKUX PEaKUUN. |BIMSHUE KOHIEHTPAIMK |OPUECHTUPOBAHHBIC
O |Xumuueckoe pearupyromux BeUeCTB U |TEOPETUUECKUE 3a/IaHUsI Ha
K02 paBHOBECHE TEeMIIepaTypbl Ha CKOPOCTH |aHalu3 (PaKkTOpOB,
I1 XUMHYECKUX PEAKIUN BIIMSIFOIIAX HA U3MEHEHUE
K... XapakTtepu3oBaTh |CKOPOCTH XUMUYECKOU
BIIMSIHUE U3MEHEHUS peakuuu. [IpakTrko-
KOHLIEHTpAllMU BELIECTB, |OPUEHTUPOBAHHBIE 3aJaHUs
peaKkLMu Cpeibl U Ha IPUMEHEHUE TPUHIUIA
TEeMIIEpaTyphbl Ha Jle-llaTense nus
CMEIICHUE XUMUYECKOTO |HAXOK/IEHHUs HaIpaBIEHUS
paBHOBECHS CMEIIEHUSI PAaBHOBECHUS
XUMHYECKON PEaKUU U
aHayIn3 (aKToOpoB,
BIIUSIOIINX HA CMEIICHUE
XUMHUYECKOTO PAaBHOBECHUS
Hccenenosarsb
Paznen 6. WCTUHHBIE PACTBOPHI C
PactBops1 3a/IaHHBIMU
XapaKTEePUCTUKAMHU
O ITonsgrue o Paznuyats 1. 3agaun Ha
K01 pacTBopax HUCTUHHBIE PACTBOPBI IIPUTOTOBJIEHUE PACTBOPOB.
0] 2. IIpaktuxo-
K02 OPUEHTHUPOBAHHBIE
11 pacueTHbIC 3aJaHKs Ha
K .. JVCIIEPCHBIE CHCTEMBI,

HCIIOJIb3YCMbBIC B OBITOBOM U
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O Monyns/Pa3nen/ Pesynbrar Tumb! OLIEHOYHBIX
K/TIK Tema o0yJeHus MEPOTIPUITHIA
MIPOU3BOACTBEHHOMN
NeSITeIbHOCTH YeJIOBEKa
O Uccnenosanue Uccnenosatn JlaGopaTopHas
K01 CBOWCTB pacTBOPOB (bU3UKO-XMMHUYECKHE pabora
0) CBOMCTBA UCTUHHBIX “IIpuroToBieHue
K 04 pacTBOpOB pacTBOpoB”
I
K ..
[TpodeccrnonanbHO-OPHEHTUPOBAHHOE COIEpKAHUE (COIepPIKaHNE TIPUKIIATHOTO
MOJTYJIs1)
Paznen 7. OueHuBaTh 3ammra Kefica (¢
XuMus B OBITY U |ITOCIIE/ICTBHUS OBITOBOM U |y4eTOM OymyIen
IIPOU3BOJCTBEHHOMN IIPOU3BOJICTBEHHON npodeccuoHaIbHON
NEeSTETbHOCTH YEJIOBEKA |IEATETbHOCTH YEJIOBEKA C |IeATEITLHOCTH)
MO3ULIMI 3KOJIOTHYECKOU
0e301acHOCTH
O Xumus B ObITY U OnenuBarb Keiic (c yuerom
K01 MIPOU3BOJICTBEHHOU NoCHeACTBUsI OBITOBOM 1 [Oyay1eit
O |medarenbHOCTH YellOBEKa [IIPOU3BOACTBEHHOM npodeccuoHanbHOM
K02 JEATEILHOCTH YEJIOBEKA C |IeATeILHOCTH)
0] MO3ULHNA 3KOJIOTUYECKON Bo3MoxHbIE TEMBI
K 04 0€30MMacHOCTH KEWCOB:
0] 1. ITorennenue
K07 KJIMMAaTa U BHICBOOOXK/IEHNE
7 ra3oBbIX THPATOB CO AHA
K .. OKeaHa.

2. bynyume
MaTepHabl JJs aBua-,
MalluHO- U
pUOOPOCTPOCHUSI.

3. HoBbie
MaTepuabl JJIsl COTHEUHbIX
OaTapeii.

4. JlexapcTBa Ha
OCHOBE PaCTUTEIBHBIX
npenapaToB
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