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1. OBIIASI XAPAKTEPUCTHUKA IPUMEPHOM PABOYEN
MMPOT'PAMMBI OBIIIEOBPA3OBATEJBbHOM JUCHUILIAHBI

OO6meoOpa3oBaTenbHas ~ JUCHUIUIMHA  «XUMHUS»  sBIsSeTCS  00sA3aTeNbHOM  4YacThIO
001eo0pa3oBaTeIbHOIO IMKJIAa 00pa3oBaTtelbHOM TporpamMmbel B cootBerctBuu ¢ PI'OC CIIO
nocneunanbHoctu 15.02.03 TexHuueckas 3KCIUlyaTalMsl MMAPABIMYECKUX MAIIUH, TMAPOIPUBOAOB U
I'UJIPOTIHEBMOABTOMATUKH

1.2. I.Ie.]'[l/l U IINIAHUPYEMBIE PE3YJIbTATbI OCBOCHUS JUCHUIIIMHBI:

1.2.1. Heau JUCUUIIUHBI:

CDOpMI/IpOBaHI/Ie Y CTYACHTOB IIPECACTABIICHUSA O XUMHYECKOM COCT&BJ’IHIOH.ICIZ eCTCCTBeHHO'HaquOﬁ
KapTUHbI MHPpA KaK OCHOBBLI IIPUHATHUSA peIJ_ICHI/Iﬁ B JKH3HCHHBIX W TIPOHU3BOACTBCHHBIX CHUTYyalHUAX,
OTBCTCTBCHHOI'O ITIOBCACHUS B HpHpOI[HOﬁ cpeac.

3aga4y JUCHUILINHBI:

1) copmupoBaTh MOHUMAHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKHUX MTPOILIECCOB U SIBJICHUH B
OKpY’KaloIllel cpeae, LEJOCTHOW HayyHOW KAapTUHBI MHUpPA, B3aUMOCBS3M M B3aWMO3aBUCUMOCTH
€CTECTBEHHBIX HaYK;

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

XMUMHUYECKHX PpeaKklHud, OOBSICHATh HMX CMBICI, HWHTEPIPETHPOBATh PE3YIbTaThl XHUMHYECKHX
IKCIIEPUMEHTOB,

3) chopMupoBaTh HaBBIKM MNPOBEAEHUS MPOCTEHIIMX XUMHUYECKHUX HKCIEPUMEHTAIbHBIX
UCCIIEIOBAaHUIM ¢ COOJIIOJIEHUEM IMpaBUJl OE30MaCHOTO OOpalleHHsl C BELIECTBAaMH U JIaOOpaTOPHBIM
000opyI0BaHUEM;

4) pa3BUTh yMEHHUS UCIOJb30BaTh HH(GOPMALMI0O XUMHUYECKOIO XapakTepa U3 pa3IudHbIX
HCTOYHHKOB,

5) copmupoBaTh yMEHHUS HPOTHO3MPOBATH MOCIEACTBHS CBOEH AEATENBHOCTH W XMMHUYECKHX
IPUPOJHBIX, OBITOBBIX U IPOM3BOJICTBEHHBIX MPOLIECCOB;

6) copMHpOBaTh MOHMMAHUE 3HAYUMOCTH JIOCTHMKEHUH XMMHUYECKOW HAyKM M TEXHOJOTMH s
Pa3BUTHS COLMATIBHON U MPOM3BOJICTBEHHOM cep.



1.2.2. Ilnanupyembie pe3yJbTaThbl 0CBOEHUS 0011e00pa3oBaTeJbHOM TUCHUILIUHBI B c00TBeTCTBHH ¢ PI'OC CIIO n Ha ocHoe ®I'OC COO

Koa m nammeHoBaHHne
¢GopmMupyeMbIX KOMIIETEH U
OKO01. Bei6upats criocoobt
peleHus 3a1a4
npo¢eCCHOHAITBHON
JEATEeIbHOCTH TPUMEHUTENIBHO K
Pa3JIMYHBIM KOHTEKCTaM

IInanupyemMble pe3yJbTaTbl 0CBOCHHS JUCIUIIHHBI

Oo0mue

B yacTu TPpy10BOr0 BOCIIUTAHMS:

- TOTOBHOCTb K TpPYyIdy, OCO3HaHUE
[IEHHOCTH MacTEepPCTBa, TPY10JII00ue;

- TOTOBHOCTH K AKTHUBHOH HESATEIHbHOCTH

TEXHOJOTHYECKOM u COIIMAJIbHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTH
VHUIMUPOBATb, IJIJAHUPOBATH n
CaMOCTOSITEIBLHO BBIITOJIHATH TaKylo
JeATeIILbHOCTD,

- HMHTEpPEC K pasIu4yHbIM  cdepam

poeCCUOHAIBHON A TEIBHOCTH,

OsBJianenue YHUBEPCAJIbHBIMHA
yueOHBIMHU MO3HABATEJLHLIMH
JAEeHCTBUSIMH:

a) 0a30Bble JIOTHYECKHUE JIeiiCTBUSA.

- caMoCTOsTeNbHO (OpMyIHpOBaTH U
aKTyaJIu3UpOBaTh npo0Oiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIMBATh CYIICCTBEHHBIN MPU3HAK
WIM  OCHOBaHUS Il  CpaBHEHHS,
Kiaccuukanuu u 0600IIeHHS;

- OIpeneniaTb  UEeId  JEATEIIBHOCTH,
3a/aBaTh NApaMeTpbl W KPUTEPUH HX
JOCTHKECHUS,;

- BBISIBIIATH 3aKOHOMEPHOCTH u
IIPOTUBOPEYUSI B PACCMATPUBAEMBIX
SABJICHUSIX;

- BHOCUTb KOPPEKTHUBBI B JEATEIBLHOCTD,
OLICHUBATh COOTBETCTBHE PpE3YyJIbTATOB

JAucnuniamHapHbie
- BIIAJETh CHCTEMOM XHUMHUYECKMX 3HAHUH, KOTOpas
BKJIFOYACT: OCHOBOIIOJIATAIOIINE TOHATHS  (XMMHYECKUI

JJIEMEHT, aToM, J3JCKTPOHHas 00oJiouka aroma, s-, p-, d-
UIEKTPOHHBIE ~ OpOMTAIM  aTOMOB,  MOH,  MOJIEKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTENEHb OKUCIIEHUS,
XMMHMYECKas CBA3b, MOJb, MOJIIpHAas Macca, MOJISPHbBIN
00beM, YIIEPOOHBIA CKeleT, (yHKIHOHAIbHAS TpYIIa,
panukal, H30MEpHUs, H30MEpbl, TIOMOJOTMYECKMM pig,
TOMOJIOTH, YIJIEBOAOPOJBI, KHUCIOPOA- M a30TcoAepikKalliue
COeZIMHEHUs, OMOJOrMUYECKH aKTHBHBIE BellecTBa (yIiIeBOIbI,
XKUPBI, O€NKW), MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COEAMHEHMs,  KpUCTaJULIM4YecKas
pelieTka, TUIBI XUMHUYECKMX peakuuil (OKHUCIUTENbHO-
BOCCTAaHOBUTENIBHBIE, 3K30-M DJHIOTEPMHUYECKHE, pPEAKLUU
HOHHOTO OOMEHa), PacTBOP, AJIEKTPOJUTHI, HEIIEKTPOIUTHI,
INEKTPOJINTHYECKAS aucconuanys, OKHCJIUTETD,
BOCCTaHOBHUTENb, CKOPOCTh XUMHYECKON peaxuuu,
XMMHUYECKOE paBHOBECHE), TEOpPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMS OpraHMYecKux Bemects A.M.
byrtnepoBa, Teopus DIIEKTPOIMTHYECKOM IHUCCOLMALINU,
nepuoanudeckuit 3akoH /.M. MenneneeBa, 3aKOH COXpaHEHUs
Macchbl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XHMHH,
(bakTomOTMUECKME  CBEIEHMS O  CBOMCTBAaX, COCTaBe,
MOJyYeHUH U O€30IaCHOM HCIIOJIb30BAaHUM  BaXKHEHUIINX
HEOPraHMYECKUX M OpPraHMYECKHUX BEIIeCTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTU YEJI0BEKA;

- YMETh BBISIBJISTH XapaKTepHblE NMPU3HAKU U B3aHUMOCBS3b
N3YYEHHBIX NTOHATHUH, IPUMEHITH COOTBETCTBYIOIINE TIOHATHSA
P OINUCAaHUU CTPOEHHUSI M CBOWCTB HEOPraHUYECKUX U



aeiisiM, OLCHHBATL PUCKU HOCJICI[CTBI/Iﬁ
JCATCIIBHOCTH,

- Pa3BUBATb KPCATHBHOC MBILNIJICHUC IIPU
PEHICHUHN JKU3HCHHBIX HpO6JI€M

0) 0a3oBbIE HccJIe0BaTe/ibCKue
IelcTBHA:

- BIAJCTh HaBBIKAMU y4eOHO-
HCCJICIOBATEIHLCKOM H MPOEKTHOM
JeATEeTbHOCTH, HaBbIKAMU  pa3pelIeHus
npo0Jem;

- BBIABISATH  NPUYUHHO-CIICJCTBEHHBIE
CBSA3M W aKTyaJu3WpoBaThb  3ajady,
BBIJIBUTATh  TUINOTE3y €€  pelIeHus,

HaXOJUTh apryMEHThI JUIsl JOKa3aTesbCTBa
CBOMX YTBEPKICHUM, 3a/1aBaTh [1apaMeTphbl
U KPUTEPUU PELICHUS;

- aHaJIM3UpPOBATH IIOJIyYEHHBIE B XOJI€
pelIeHus 3a7auu pe3yJIbTaThl, KPUTUYECKU
OLIEHUBATh ux JIOCTOBEPHOCTb,
IPOrHO3MPOBaTh HM3MEHEHHE B HOBBIX
YCIIOBUSX;

- yMeTb  NEpPeHOCUTh  3HaHHUS B
MIO03HABATEJIbHYIO u MPAaKTUYECKYIO
00J1aCTH JKU3HEAEATEILHOCTH;

- YMETb UHTEIpUPOBATh 3HAHUS U3 Pa3HBIX
IpeIMETHBIX o0acTel;

- BBABMraTb HOBBIE MWJIEHM, MpeaIaraTh
OpPUTHHATEHBIC TIOJIXO/IBI U PEIICHUS;

- CHOCOOHOCTh HX HCHOJb30BAHUS B
MTO3HABATEJIBHON U COI[MAIbHOW MPAKTHKE

OpraHN4YCCKUX BCUICCTB U HUX HpeBpaH_[eHI/IfI; BBIABJIISITH
B3aMMOCBS3b XUMHUYECKMX 3HAaHUH C TOHATUAMHU U
IpCACTABICHUAMU APYTUX CCTCCTBCHHOHAYYHBIX MMPCAMETOB,
- yMeThb HCHOJb30BaTh HAMMEHOBAaHUS  XMMHYECKUX
COCIMHEHUN MEKIYHAPOAHOTO COK3a TEOPETHYECKOW U
NPUKIATHOW XMMUU U TPUBUAIbHBIC Ha3BaHHS BaKHEHIINX
BEIIECTB  (ITHWJIEH,  aleTWJeH,  T[JHMLepuH,  (QeHou,
dbopManbaeru, yKCycHash KHUCJIOTa, TJUIMH, yrapHbIi ras,
yrHCKHCHBIfI raz, aMMHakK, TranicHasa H3BCCTb, HCralacHas
U3BECTh, MUTHEBAs CO/AA WU JIPYTHX), COCTaBIATH (HOPMYIIbI
HCOPTraHUYCCKUX U OpPraHn4YCCKUX BCHICCTB, YpPaBHCHHA
XUMHYECKHUX PeaKkuil, OOBSICHATh UX CMBICH; TOJITBEPKIATh

XapaKTEpHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMHU  JKCIIEPUMEHTAMH M 3AIUCIMHU
YPABHEHUN XMMUYECKUX PEAKLUH;

- YMETb YCTaHaBJIMBAaTh IPUHAUIEKHOCTh H3YUYEHHBIX

HEOPraHUYECKUX U OPraHUYECKUX BELIECTB K ONPEIEICHHBIM
KjlaccaM U TpylmaM COEIMHEHUH, XapaKTepu30BaThb UX
COCTaB M BaXHEHIIME CBOWCTBA; ONPENENATH  BHIBI
XUMHYECKHUX CBsA3€H (KOBaJIeHTHAsl, MOHHAsI, METaJUINYecKas,
BOJIOPOJIHAs), TUIBl KPUCTAJUIMYECKHX PEIIETOK BEIECTB;
KJIacCU(UIIMPOBATH XMMUYECKUE PEAKIINH;

- chopmMupoBaTh  NPEACTABICHUSA: O  XMMHUYECKOH
COCTaBJISIIOLICH €CTeCTBEHHOHAYYHOW KapTUHBI MHUpa, POJU
XMMHUU B TIO3HAaHUM SIBJICHUH NPHUPOIBI, B (OPMHPOBAHUU
MBIIIJIEHUSI U KYJIbTYPBl JIMYHOCTH, €€ (PYHKIMOHAIHHOU
I'PaMOTHOCTH, HEOOXOJIUMOW JUIsl PpEIIeHUs MPaKTHYECKUX
3a/1a4 U 3KOJOTrH4ecKH 00OCHOBAHHOTO OTHOUIEHMSI K CBOEMY
3I0POBBIO U IIPUPOJHON CpEE;

- YMETh MPOBOAMUTH PACUYEThl MO XUMHUYECKHM (QopMmysaM U
YPaBHEHUSAM XUMHYECKMX pEakUUd C HCHOJIb30BaHUEM
(u3MUeCKUX BENUYMH, XapaKTepU3YIOIIMX BellecTBa C
KOJIMYECTBEHHONW CTOPOHBI: Macchl, oObema (HOpMaJbHbIE
yCIIOBUSI) Tra30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BaTh



OKO02.Vcnions30BaTh
COBpEMEHHBIE CPEJICTBA TTOKCKA,
aHallM3a U UHTEePIIPETAUN
nHpopManuu, u
nH(OPMAaLIMOHHBIE TEXHOJIOTUU
JUTSL BRITIOJTHEHUS 33724
npodeccHnoHATEHOM
JeSTSIbHOCTH

B 00J12aCTHIIEHHOCTH HAY4YHOI0
MO3HAHHUA:

- c(OpPMHUPOBAHHOCTb MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHOMN
IIPAKTUKH, OCHOBAHHOIO Ha JUajore
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO
CBOET0 MECTa B IOJUKYJIbTYPHOM MUDE;

- COBEpPLICHCTBOBAHMUE  SI3bIKOBOM U
YUTATEIbCKON KYyJIbTYphl KaK CpeICTBa

B3aMMOJICHCTBUSL  MEXIy JIOJBMH U
MO3HAHUS MUPA;

- 0CO3HaHHE LIEHHOCTH Hay4YHOU
NS TeTbHOCTH, TOTOBHOCTh OCYIIIECTBIIATH
MIPOCKTHYIO u HCCIIEI0OBATEIIbCKYO

NeATeTbHOCTh ~ WHIWBHIYyaJIbHO W B
TpyIIIIE;

OBJaaneHue YHHUBEpPCAJbLHbIMH
y4eOHBbIMHU NMO3HABATEJIbHBIMH
JeHCTBUSIMHU:

B) padoTa ¢ nHgopManmei:

- BIAQJETh  HAaBBIKAMHU  TOJYYEHUS

UHPOpPMALlUM M3 HCTOYHHMKOB Pa3HBIX
TUIIOB, CaMOCTOSITEIbHO OCYILIECTBIATh
NIOMCK, AaHallu3, CHCTEMaTH3alul0 W
MHTEPIIPETANI0 HHOPMALIUN Pa3IUYHbIX
BUJIOB U (pOPM IPECTABICHHUS;

- co3maBaTh TEKCTBI B  Pa3iIHMYHBIX
dopmarax ¢  y4eToM  Ha3HAuYEHUS
UHPOpPMAIIMM W [EJIEBOH  ayJIUTOPHH,
BbIOMpast ONTUMAJIbHYIO bopmy

CUCTEMHbBIE XMMHUYCCKUE 3HAHWS I NMPUHITHS PEUICHUA B

KOHKPETHBIX  JKM3HEHHBIX  CUTYyallUsiX, CBA3AHHBIX C

BEILIECTBAMH U MX TPUMEHEHUEM

yMETh IUJIAHUPOBATh U BBIMOJIHATH XUMUYECKUN IKCHEPUMEHT
(mpeBpailleHdsT OpPraHUYeCKUX BEIIECTB MNP HarpeBaHUH,
MOJIyuYeHUEe ATUJIEHA U U3YYEHHE €ro CBOWCTB, KaueCTBEHHbIE
peakiuu Ha albJerujbl, KpaxMmal, YKCYCHYI KHCIOTY;
JneHatypauust OeNKOB MpU HAarpeBaHWM, I[BETHBIC PEaKIUU
OCNKOB; MPOBOAWTH PEAKIMU HOHHOTO OOMEHA, OIpPEACTsATh
Cpeny BOJHBIX pacTBOPOB, KAUYECTBEHHBIE PEAKIIUU Ha Cylb(har-
, kapOoHaT- W XJOPHUI-aHHUOHBI, HA KaTUOH aMMOHUS; peliaTh
SKCIEpUMEHTAJIbHbIE 3a7aud 1o Temam "Meramibl" u
"Hemetamnbl") B COOTBETCTBUM C IpaBWIAMHU TEXHUKHU
0e30MacHOCTH  Mpu  OOpallleHud C  BEleCTBAMU U
71a00paTOPHBIM  00OpPYZOBAaHUEM; MPEACTABIATH PE3YJIbTATHI
XMMHYECKOTO JKCrepuMeHTa B ¢opMe 3amucH ypaBHEHUUH
COOTBETCTBYIOIIUX PEAKIMA W (OPMYyJIUPOBATH BBHIBOABI Ha
OCHOBE 3THUX PE3yJIbTaTOB;

- yMeTh aHaJu3MpOBaTh XUMHUYECKyI0  HH(}OpmaIuio,
MONTy4YaeMyl0 M3 Pa3HBIX MCTOYHHUKOB (CPEICTB MAacCOBOM
nHpopmanuu, cetb HTEpHET U Apyrue);

- BJIa/IETh OCHOBHBIMHU METOJaMH HAyYHOTO MO3HAHUS BEIECTB
U  XAMHYECKUX  sIBIIeHWW  (HaOJIoJeHue, U3MEpEeHHeE,
SKCIEPUMEHT, MOJECIHPOBAHNUE);

- YME€Thb MPOBOJHUTH PACUETHI MO XUMHUYECKUM (popMynaMm u
YpPaBHEHHUSM XHMHUYECKUX PEaKIUid ¢ HCIOJIb30BaHUEM
(UBMYECKUX  BEIMYHMH, XapaKTePU3YIOIMIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0beMa (HOpMallbHBIE
YCJIOBHSI) Ta30B, KOJWUYECTBA BEIIECTBA, HCIOJH30BATh
CUCTEMHbBIE XMUMHYECKUE 3HAHWUS U1l TPUHATHS DPEIICHUN B
KOHKPETHBIX  JKU3HCHHBIX  CHUTYallusX, CBS3aHHBIX  C
BEIIECTBAMH U UX PUMEHEHHEM



OK 04. D dextuBHO
B3alMO/ICIICTBOBATh U pabOTaTh B
KOJUIEKTUBE U KOMaH/Ie

MIPEJICTABICHUS U BU3YyaIN3aluy;

- OLICHUBATh JIOCTOBEPHOCTb,
JIETUTUMHOCTD uH(popMaIuy, ee
COOTBETCTBUE IMPABOBBIM U MOpPAIbHO-
THYECKUM HOPMaM;

- UCIIOJIb30BATh CpeacTBa
WH(OPMAIIMOHHBIX H KOMMYHUKAIIMOHHBIX
TEXHOJOTMIl B pEUIeHHMH KOTHUTUBHBIX,
KOMMYHHKATHBHBIX M OPraHU3alMOHHBIX
3aay ¢ coOmrojeHueM — TpeOoBaHUU
SPrOHOMHUKH, TEXHUKH OE€30MMaCHOCTH,
TUTHUEHBI, pecypcocOepekeHusi, MPaBOBBIX
u ITHYECKHUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

- BJIAJICTh HABBIKAMU pACIIO3HABAHUS H
3aluUThl HHGOPMaUU, HHPOPMAITMOHHOM
0€30MacHOCTH JTUYHOCTH,

- rOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSITEIILHOCTH W CAMOOTIPEICIICHHIO;
-OBJIa/ICHUE HaBbIKAMU y4eOHo-
HCCIIEN0BATENBbCKOM, MIPOEKTHOMN u
COLIMATILHOM JeSATENbHOCTH;

OgianeHue YHUBEPCAJbHBIMU
KOMMYHUKATHBHBIMU /IefiCTBUAMM:

0) coBMecTHAasl 1eATeJIbHOCTD.

- IIOHUMATh u HCIIOJIb30BAaTh
IpeUMyIIeCcTBa KOMaHHOU U
UH/IMBUIYaIbHOM paboTHI;

- IIPUHUMATh eI COBMECTHOMN
JESATENHOCTH, OpraHU30BBIBATH u
KOOpJAMHUPOBaTh  JEHCTBHS 1O  ee

JOCTHKEHHIO: COCTABIATh IJIaH ACHCTBUH,
pacrpenensitb poJii C YY4ETOM MHEHUH
YYaCTHUKOB 00CyX1aTh pe3yJIbTAThI

yMETh MJIAHUPOBATh W BBIMOJIHATH XUMUYECKUN IKCHEPUMEHT
(mpeBpailleHusT OpPraHUYeCKHX BEIIECTB TIPH HArpeBaHUH,
MOJIyYEeHUE ITHJIEHA U U3YUYEHUE €ro CBOICTB, KaUE€CTBEHHbIC
peakuuMu Ha albJeru]ibl, Kpaxmall, YKCYCHYIO KHCIIOTY;
neHatypanusi OeNKOB TNpU HAarpeBaHWH, IIBETHBIC peEaKlUu
OCJIKOB; TPOBOJUTH PEaKIMM HOHHOTO OOMEHa, OMpPENemsiTh
Cpeay BOJHBIX pacTBOPOB, KAYECTBEHHBIE PEaKIIUU Ha Cylb(har-
, KapOOHaT- U XJIOpUJ-aHUOHBI, HA KaTMOH aMMOHUS; pelaTh
SKCIEpUMEHTAIbHbIE 3a7aud 1o Temam "Meramibl" u
"Hemeramnbl") B COOTBETCTBMM C IpaBWJIaMHM TEXHUKH
0e30macHOCTM ~ Hpu  OOpallleHuM ¢ BELECTBAMU |
7a00paTOPHBIM  O0OpPYOBAaHUEM; TPEACTABISATh PE3YIbTAThI
XUMHYECKOTO JKCrepuMeHTa B ¢opMe 3amucH ypaBHEHUH
COOTBETCTBYIOIINX peaKIuidi U (OPMyIHPOBATH BBIBOJBI Ha
OCHOBE ITHX PE3YJIbTaTOB



OK 07. CozneiicTBOBaTh COXPaHEHUIO
OKpYKaroIle Cpebl,
pecypcocOepeReHnIo, IPUMEHSTh
3HaHUA 00 U3MEHEHUU KJIMara,
MPUHIUIIBI O€PEXKIINBOTO
MIPOU3BOJICTBA, 3(PPEKTUBHO
JIEMCTBOBATh B YPE3BbIYANHBIX
CUTYaLUsAX

COBMECTHOH paboTHI;

- KOOPAMHUPOBATH U BBIIOIHATH PabOTy B
YCIOBUAX PCAIBHOI'O, BHUPTYyaJIbHOI'O H
KOMOMHHPOBaHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBIIATh MO3UTHUBHOE
CTPAaTEern4ecKoe MOBEACHUE B Pa3IUYHBIX

CUTyauusax, TMpOABIIATHL TBOPYCCTBO U
B006pa)KeHI/Ie, OBITE HWHHUIINaTHBHBIM
OB.]'[a}IeHHe YHUBEPCAJIbHBIMHA

PeryJsiTHBHbIMHU ACHCTBUAMM:

') NPUHSATHE ce0s M APYTHX JIO/Aei:

- IPUHUMATh MOTHBBl U APryMEHTHI
JIPYyTUX JIIOJCH NPU aHAIU3€ pPe3yJIbTaTOB
JIeATEIbHOCTH;

- MPU3HaBaTh CBOE MPABO U MPaBO JIPYTUX
JIFOJIeH Ha OIINOKU;

- pa3BUBaTh CIOCOOHOCTH MOHHMMATH
MUP C TIO3UIMHU APYTOro YeIoBeKa

B 00J1aCTHAKO0JIOTHIECKOT 0
BOCIIMTAHMS:

- c(hOpMHUPOBAHHOCTh  DKOJIOTUYECKOM
KYJbT ypBI, IIOHUMAHUC BIINSHUA

COLMAIIBHO-OKOHOMUYECKHUX MPOLIECCOB HA
COCTOSIHHE MPUPOJHOW H COLHAIBHON
cpensl, OCO3HAHUE rJ100aJIbHOTO
XapakTepa dKOJIOTHUECKUX MPooIieM;

- IUIJAHUPOBAHUE U  OCYILECTBJIEHHUE
JNIEUCTBUA B OKpYyXKarolllel cpeae Ha
OCHOBE 3HaHUA LEJed  YCTOWYHUBOTO
pPa3BUTHS YEJIOBEUECTBA;

AKTHUBHOE HETIPUATHE JEUCTBUM,
MIPUHOCSIIHNX BPEl OKPYKAOIIEN CPENE;

- YMEHHE IIPOTHO3UPOBATH

c(OopMHPOBATH MPEACTABICHUSA: O XUMUYECKOH COCTaBIISIONIEH
eCTCCTBeHHOHayLIHOI\/JI KapTUHBI MHpPA, POJIA XUMHU B IIO3HAHUHU
SBJICHUH NMPUPOJIbI, B (POPMUPOBAHUU MBILUIEHUS U KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHATIBLHOW TpaMOTHOCTH, HEOOXOJIMMOM
JUIs  pelleHus] MPaKTUYeCKUX 3aJad M JKOJOTMUYECKH
00OCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M IPUPOIHOM
cpexne;

- yMeThb COOJI0JaTh MpaBUila KOJIOTUYECKHU 11€JIeCO00pa3HOro
MOBEJIEHUsI B OBITY W TPYJOBOH JEATENBHOCTH B LEIAX
COXpPaHEHUs1 CBOErO0 3J0pPOBbSI M OKpYXKAarLEHd ITPUPOIHOU
Cpedbl; YUYUTHIBaTh OINACHOCTh BO3JCWCTBUS Ha IKUBBIC
OpTraHHU3MBbI OIMPEACIICHHBIX BCIIECTB, IIOHUMas CMBICJI
MoKa3aTess MpeieabHOM JOMyCTUMON KOHIIEHTPALIUT



IIK

HeOJIaronpusITHbIE IKOJIOTUYECKHE
IIOCIIEACTBHUS IpeIIPUHUMAEMBIX
JIEHCTBUM, IPEAOTBPAILATD UX;

- paculMpeHue OImblTa JCSITEIBHOCTH
HKOJIOTUYECKON HAIIPaBICHHOCTH;

- OBJAJieHUE  HaBbIKAMU  y4eOHO-
HCCIIE0BATEIBCKOM, IIPOEKTHOMN u
COLIMAJILHOW JESTEIIBHOCTH;
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2. CTPYKTYPA U COAEP KAHUE OBH_IEOEPA3OBATEJII)HOI71 JAACIHUITINHBI
«XHUMMSA»
2.1. O0beM QM CHUIUIMHBI U BHAbI Y4eOHOI padoThl

Bua yueOHoii padboThl O0bem B yacax
O06beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCIHTHIIJIMHBI 68

B T.4.

OcHoBHoOe€ conepxxaHue 64

BT. 4..

TEOPETHUECKOE 00yUeHne 34
MPaKTUYECKHUE 3aHATUS 20
1a00paTOPHBIE 3aHATHS 10

HpO(l)eCCHOHaJIbHO-OpI/IEHTI/IpOBaHHOC coaecpkanue

(comep:kaHue MPUKJIATHOTO MOTYJIs) 4
BT. 4..

TeopeTuiecKoe o0ydeHue 2
MPAKTUYECKHUE 3aHITHS 2
IMpomexyTouHas arrectanus (quddepeHIPOBAaHHBIN )

3a4er)




2.2. TeMaTHYeCKHi IJIAH U COAEPKAHME JUCHMILUTHHBI « XMMHUSD)

HaumenoBanue Conep:kanue yueOHOro Marepuaja (0CHOBHOE M NPodecCHOHAILHO OPHEHTHPOBaHHoe) O0bém | Popmupyembie
pa3/ieJioB M TeM J1a0opaTopHble M NPAKTHYECKHE 3aHATHS, IPUKJIATHONH MO1YJIb YacoB | KOMIIETEHLHH
1 2 3 4
Coaep:xkaHue y4eOHOIro MaTepHaJia 64
Pasnea 1. Teopernyeckne 0CHOBbI XMMHMH 18
Tema 1.1. Copnepxxanue yueOHOro MmarepuaJia 4 OK 01

OcCHOBHBIE XUMUYECKUE | XUMUYECCKHI 3JIeMeHT. ATOM. SIapo aToma, W30TOMBI. DJIEKTPOHHAs 000JI0YKa. DHEPreTHYSCKUE
INOHATUS U 3aKOHBL, |ypPOBHH, HOAYPOBHHU. ATOMHBIC opOuTanu, s-, P-, d- smemeHTbl. OCOOCHHOCTH paclpeaeIeHuUs

.. 2
CTPOCHHUC aTOMOB |[3JICKTPOHOB IIO 0p6I/ITaJ'IHM B aToOMax OJJICMCHTOB IICPBLIX YCTBIPCX IICPUOLOB. SJIGKTpOHHaSI
XHUMHUYCCKUX KOH(l)I/IpraHI/Iﬂ aroMoB. OCHOBHEIC XUMUYCCKHE 3aKOHBI
3JICMCHTOB HpaKTI/I'—IECKI/Ie 3aHATHUA

[Ipaktuueckass pabdota Nel. «OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUU U PaCyeThl IO
YPaBHEHUSM XMUMUYECKUX PEAKIIHI».

OTHocuTeNnbHBIE aTOMHAasT M MOJIEKyJsipHas Macchl. MossipHas Macca. KonuuecTBo BelecTsa. 2
MaccoBas 1075 BemiecTBa. 3akoH ABorajpo. MossipHblii 00beM ra3zoB. OTHOCHUTENbHAS MJIOTHOCTb
ra3oB. PacueTsl 10 ypaBHEHUSAM XMMHUECKUX PEAKIUI C MCIIOJB30BaHUEM MAcCOBOM JI0JIM BEILECTBA,
o0beMa (HOpMaJIbHbIE YCIIOBHSI) Ta30B, KOJMUYECTBA BEIIECTBA

Tema 1.2. Copaepxxanue yueOHOro MmarepuaJia 2 OK 01
[Teproauueckuii 3akoH | [IpakTHUecKHe 3aHATHS OK 02
u [Mepnonnueckast |[Ipaktuyeckas padora Ne2. «M3ydeHre NEPUOANYECKUX 3aKOHOMEPHOCTEH M MX B3aWMOCBS3H CO IIK?...
CACTEMa XMMMYECKHX |CTPOECHHEM aTOMOBY.

anemeHtoB [l H. |TTepuoanueckas cucrema xumudeckux 3aeMeHToB J[. 1. Menneneea. CBsi3b IEPHOANIECKOTO 3aKOHA

MenneneeBa, ux CBs3b |u Ilepuoauyeckoil CHCTEMbl XMUMHUYECKHX DJIECMEHTOB C COBPEMEHHOH TEOpHell CTpOEHHs aTOMOB. 2

C COBPEMEHHOM |3aKOHOMEPHOCTH HW3MEHEHUSI CBOMCTB XHMHYECKHX DJIEMEHTOB, OOpa3yeMbIX HMH TMPOCTHIX H

TEOpHEH CTPOCHHUS |CIIOKHBIX BEIECTB MO IpynnaM u nepuojam llepuoguueckoil cucteMbl. 3HaUCHHE MEPUOANYECKOTO

aTOMOB 3aKOHA M CUCTEMbI XUMHUYECKUX AemMeHToB /.M. MenaeneeBa B pa3BUTHUU HAYKH.

YCcTaHOBIEHHE CBS3HU MCXKAY CTPOCHHECM A4aTOMOB XHMHYCCKUX JBJICMCHTOB HW TICPUOJUYCCKHUM

! O6pazoBareibHas OpraHU3allds BIPaBE CAMOCTOATEIBLHO ONPEENATh MOC/IEA0BATEIEHOCTD U3yUEH s Pa3eioB U TEM, BXOASALIMX B HUX, & TAKXKE IIEPEpacpe/IeNaTh KOJUIECTBO YacOB J1JIs
OCBOCHHUS 00YJAIOIHUMUCS yIeOHOTO MaTepuana, ¢ y9eTOM JIOTUKHA (OPMHUPOBAHUS TUCIUTUTMHAPHBIX PE3yIbTaTOB, OOMIMX M MPO(ECCHOHATBHBIX KOMITETEHITHA, MEKIIPEMETHBIX CBSI3EH C
JIPYTHMH TUCIHIUTMHAME 0011e00pa30oBaTeIbHOr0 1 00menpodeccnoHanbHoro mukioB yuednoro miana Ol CIIO.
2 VkaspiBatorca ITK, sneMeHTHI KOTOpHIX (POPMHPYET HPUKIAAHOW MOAyib (MpodeccHOHANbHO OpPMEHTMPOBAHHOE cojepkaHue) B cooTBercTBuUM ¢ ®PI'OC CIIO peanusyemoit
npodeccun/cnenuansaocta CI1IO
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U3MEHEHHUEM CBOMCTB XMMHUYECKHMX 3JIEMEHTOB U MX COEIMHEHUN B COOTBETCTBHM C IIOJIOKEHUEM
Ilepuonnueckoil cucremsl. PelieHne NpakTHKO-OPUEHTHPOBAHHBIX TEOPETHUYECKUX 3aJaHMH Ha
XapaKTepu3aluilo0 XUMHUYECKHX JJIEeMEHTOB «Merammnueckue / HEMeTaJUIMYeCKHe CBONCTBA
XMMHUYECKHX JJIEMEHTOB B COOTBETCTBMM C MX JJIEKTPOHHBIM CTPOCHMEM U IIOJIOKEHHEM B
IIEPUOJMYECKON CUCTEME XUMUYECKUX ieMeHToB J[. M. MenaeneeBa»

Tema 1.3.

Crpoenue  BemiecTBa
Y TIPUPOJa XUMHUYECKOU
cBs3u. MHorooOpa3sue
BCIIIECTB

Conep:kaHue y4eOHOI0 MaTepuaa

Crpoenue BemiecTBa. XUMUYecKas CBsI3b. BUIbI XMMHUECKOH CBSI3M (KOBaJIEHTHAas HENOJSpHAs U
HOJIsIpHAs, MOHHAs, MeTaulndeckas). MexaHu3mbl 00pa30BaHMs KOBAJEHTHOW XMMHMYECKON CBS3U
(oOMeHHBII u JIOHOPHO-aKLENTOPHBIN). Bonoponnas CBS3b. BanieHTHOCTSD.
ONeKTpOOTpULATENBHOCTh. CTeNeHb OKUCICHUs. FIOHBI: KATHOHBI M AHUOHBI

HpaKTuquRue 3aHATHSA

[Tpaktuyeckas padora Ne3. «CTpoeHue BelecTBa U Npupoia XUMUYECKOM CBA3MY.

JlemoHcTpauus Mozenell KpUCTAJUIMUECKUX PELIETOK: MOHHOMU (XJI0puA HaTpHsl), aTOMHOM (rpadur u
anmMasz), MOJIEKYJIApHOU (YTJIEKHCIBIN ra3, HOM), MEeTaNInYeckoil (HaTpuid, MarHuii, Mezb). Pemenue
IPAKTUYECKUX 3aJaHUN Ha COCTaBIEHHUE JJIEKTpOHHO-rpaduueckux Gopmyn snemeHTtoB 1-4
HIEpUOJIOB

OK 01

Tema 1.4.
Knaccudukanms,

51 HOMECHKJIATypa
HEOPraHUYECKUX
BEIIIECTB

Coaep:xxaHue yueOHOIro MaTepHuaJia

Knaccudukanus Heopranuyeckux BemiecTB. HoMmeHKIaTypa HEOpraHMYECKUX BeUIECTB (OKCH[BI,
TUAPOKCUABI, KHUCJIOTHL, COJHM). BemiectBa MOJEKYISIpHOTO M HEMOJIEKYJSPHOIO CTPOEHUS.
ArperaTHble cocTosiHUS BemiecTBa. Kpucraminueckue u aMmop¢Hble BellecTBa. 3aKOH MOCTOSHCTBA
cocTaBa BellecTBAa. THUIMbl KPUCTAIMYECKUX pEIIETOK (aTOMHAas, MOJEKyJsIpHas, HWOHHasd,
METAJIIIMYECKast). 3aBUCUMOCTh CBOWCTBA BEHIECTB OT THIIA KPUCTAININYECKON PEIIETKU

IIpakTHYecKkHe 3aHATHA

[Tpaktudeckas padora Ne4. «HomeHKI1aTypa HEOPraHUYECKUX BEIIECTB.

Pemenue mpakTHueckux 3alaHUil Mo KiaccU(UKAMK, HOMEHKIAType U XUMUYECKUM (opMyiam
HEOPraHMYECKUX BELIECTB Pa3jIMYHbIX KJIAcCOB (yrapHbli ras, YIJIEKMCIBIM Ta3, aMMHakK, ramieHas
U3BECTh, HEralleHas M3BeCTb, MUTHhEBAs COJAa U JAPYTMX): HAa3BaHMS BEIIECTB MO MEXITyHApOIHOU
(MIOITAK) wnm TpuBHAJIbHONM HOMEHKJIATYpe M CcOCTaBieHHE (OPMYJbl XUMHYECKHX BEIECTB,
orpeieieHne MPUHAUIEKHOCTH K Kiaccy. Ilouck mHpopmanuu mo Ha3zBaHUAM, WACHTU(PHUKATOPAM,
CTPYKTYpHBIM (hopmyrnaMm. AHaIU3 XUMHYECKON MH(OpMALIUH, MTOIy4aeMON U3 pa3HbIX UCTOUHUKOB
(cpencTB MaccoBoi nH(popMaru, cetb HTepHET u ipyrue)

OK 01
OK 02

Tema 1.5.

Conep:kaHue y4eOHOro MaTepuaJia

OK 01
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Tunsl XUMHUUYECKUX
peakuuii

Xumuueckas peakius. Knaccudukanus XUMHUUECKUX PEaKUUi B HEOPraHMYECKOW W OpraHHMYECKOu
XMMHMH. 3aKOHBl COXPAaHCHMsI MacChl BEIIECTBA, COXPAHEHHS M IPEBPALLEHUS DHEPrUU IIpU
XUMHUYECKUX peakuusax. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pEakUuu (YpaBHEHUS OKHUCICHMSI-
BOCCTAHOBJICHMS, CTCIEHb  OKHUCICHUS, OKHCIUTEIb M  BOCCTAHOBUTENb, OKHCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIMU B IIPUPOJAE, IPOU3BOACTBEHHBIX IIPOLECCAX M KU3HEIEATECIBHOCTH
OpPraHUu3MOB)

IIK 1.5

Tema 1.6.
CKOpOCTh  XMMHYECKUX
peakuuii. XHMHUYECKOE
paBHOBecHE

Coaep:xxaHue y4eOHOIro MaTepHuaJia

CKOpOCTh pEaKIuy, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB: MPHUPOJBI PEarUPYIOIINX BEIIECTB,
KOHI_ICHTpaLII/II/I peampyfoumx BCIICCTB, TGMHepaTypH n 1Jiomaaun peaKHHOHHOﬁ HOBerHOCTI/I.
TennoBbie 3(PheKkThl XUMHUUYECKHX PpEaKIUi: 3K30- W SHAOTepMHUUYeckHe peakuuu. OOpaTuMbie
peaKIII/II/I. XI/IMI/IquKOC paBHOBeCI/Ie. CDaKTOpI)I, BIIMAOIINEC HA COCTOSIHUEC XUMHUYCCKOTO paBHOBGCI/Iﬂ
(KOHIIEHTpAIMs pPEearcHTOB WM TPOAYKTOB peaKIuu, JaBiieHue, temmeparypa). I[lpunnum Jle
IMIaTense

IIpakTH4yecKkue 3aHATHS

[Tpaktuyeckas padora NeS. «Bnusiaue pa3nuyHbix (aKTOPOB HA CKOPOCTh XUMHUECKON PEAKIIUN.
Pemienue npakTHKO-OPUEHTUPOBAHHBIX 33JaHUN Ha aHaiu3 (PAKTOPOB, BIUSIOIIMX HAa M3MEHEHUE
CKOPOCTH XMMHUYECKON peakiuu. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW peaklMU OT MPUCYTCTBUS
KaTaJau3aTopa Ha IPUMEpE Pa3jIoKEHUs MEPOKCHAA BOAOPOAA C MOMOIIBIO JUOKCHAA MapraHia u
Karanassl. Pemnenre npakTHKO-OpMEHTUPOBAHHBIX 3aIaHUN Ha MpuMeHeHne npuHnuna Jle-Ilarense
JUIS HaXOXKJICHHsI HaIllPaBJICHUs CMEIEHUs] PaBHOBECUS XMMHUYECKON peakluu U aHajau3 (akTopoB,
BIIMSIOIIMX HA CMEUICHUE XUMUYECKOTO PABHOBECHS

OK 01
OK 02
IIK...

Tema 1.7.

PactBopsl, Teopus
AJIEKTPOIUTAYECKON
NUCCOIMAIUA U HOHHLIN
oOMeH

Coaep:xxanue yueOHOIro MaTepuaJia

PactBopbl. Buel pacTBOPOB 10 COEPIKAHUIO PACTBOPEHHOTO BemiecTBa. PactBopumocTs. [ToHsTHE O
JUCTIEPCHBIX cucTeMax. VICTUHHBIC M KOJUIOMIHBIE PacTBOPhI. MaccoBas J10Jis BEIIecTBa B pacTBOPE.
[Tonsitue o BomopoaHom mokaszaresne (pH) pactBopa. Dnexrponutuueckas nuccoruanus. CuibHbIE U
cl1a0ble DIIEKTPOIIUTHI, HEAJIEKTPOIUTHL. Peakiinu HOHHOTO oOMeHa

JlabopaTopHble 3aHATHUS

JlabopaTtopHas pabota Nel «IIpuroroBineHue pacTBOpOB».

[IpuroToBneHue pacTBOPOB 3aJaHHOW MAaccOBOM [oJiell pacTBOPEHHOTO BEIIECTBA, IMPOBEACHUE
peakiuii MOHHOTO OOMEHa, ONpeeNieHHe CPeIbl PaCTBOPOB BEHIECTB C IMOMOIIBIO YHHBEPCATHLHOTO
UHAWKaTopa (KUCias, HEWTpalbHas, MIeNoYHas). 3aJaHus Ha COCTABIICEHWE HWOHHBIX PEaKIIH.
Pemenne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUN HA PacTBOPHI, UCIOJIb3YEMbIE B OBITOBOM
Y IPOU3BOJICTBEHHOM JICATEILHOCTH YETIOBEKA

OK 01
OK 02
OK 04
OK 07
IIK...
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KonTtpouabnas pa6ora 1 |CtpoeHue BeniecTsa 1 XMMHUECKUE peakiuu (1o pasaeny 1)

Pasnea 2. Heopranuyeckasi Xumust

10

Tema 2.1.
DOU3NKO-XUMHYECKUE
CBOICTBa
HEOPTraHUYECKHUX
BCIISCTB

Conep:xxaHue y4eOHOIr0o MaTepHuaJia

Mertamnsl. [lonoxxenue metauioB B [lepnoandeckoil CUCTEME XUMUYECKHUX 3JIeMEHTOB. OCOOEHHOCTH
CTPOCHHUSI 3JIEKTPOHHBIX 000JI0YeK aToMOB MeTauioB. OOmme (u3ndeckue CBOWCTBA METALIOB.
CmiaBbl METaJUIOB. ODJIEKTPOXMUMHUYECKUH psJl HANPSOKEHUH MeETauioB. XHMHUYECKHE CBOMCTBA
BOKHEUIIIMX METAJUIOB (HATPHUH, KaJIUi, KadblIMi, MATHUN, AIFOMUHUHN, [IMHK, XPOM, JKEJIe30, ME/lb) U
ux coenuHeHnid. O0ImMe cnocoObl MoMyyeHus MeTauioB. [I[puMeHeHne MeTallJIoB B OBITY M TEXHUKE

Hemeramnsl. Ilonoxxenne nHemeraioB B Ilepuonnueckoil cucreme XuMudeckux siemeHTos [I.U.
MeHieneeBa U 0COOEHHOCTH CTPOEHHS aTOMOB. DU3MUECKHE CBOWCTBA HEMETAJJIOB. AJUIOTPOIUS
HEMETAUIOB (HAa TpHUMEpe KHUCIopoaa, cepbl, ¢ocdopa u yriepona). XUMHYECKUE CBOWCTBA H
IIPUMEHEHHE BaXKHEHIINX HEMETAJUIOB (raJIoreHOB, Cephl, a30Ta, Gocdopa, yriaepojaa U KpeMHHs) U UX
COE€UHEHUIN (OKCHIOB, KHUCIIOPOACOAEpPXkAIIUX KHUCIOT, BOAOPOJHBIX coenuHeHuil). [Ipumenenue
BOKHEHIINX HEMETAJUIOB U UX COCIMHEHUI

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHN4YCCKUX BCIICCTB (OKCI/II[OB, THUAPOKCUIOB,
KHCJIOT, coJiell u ,Z[p) I'eneTnyeckas cBs3b HCOPraHMYCCKUX BCIICCTB, IIPUHAAJICKAINX K PA3JIMYHBIM
KJj1accaM. 3aKOHOMepHOCTI/I B HM3MCHCHHH CBOICTB MMPOCTBIX BCIICCTB, BOAOPOAHBIX COGI[I/IHGHI/If/'I,
BBICHIUX OKCHUJOB U THAPOKCHUJIOB

HpaKTuqecm[e 3aHATHSA

ITpakTryeckas pabora Ne6. «DU3MKO-XUMUUECKUE CBOMCTBA HEOPTaHMUECKUX BEIIECTBY.
CocraBiieHre ypaBHEHUH XMMUYECKUX PEAKIMHA C y4acTHEM MPOCTHIX M CIOXHBIX HEOPTaHUYECKUX
BEIIECTB: META/VIOB U HEMETAJIJIOB; OKCHJIOB METAJUIOB, HEMETAUIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCJIOT, OCHOBAaHUN M aM@pOTEpHBIX THUIPOKCHUIOB; HEOPraHUYECKUX COJIEH,
XapaKTEepU3yIOLINX UX CBOMCTBA.

Pacuérbl Macchl BemiecTBa WM 00bEMa ra3oB 0 HM3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIIU
00bEMY OJIHOTO W3 YYacTBYIOUIMX B pEakIMM BEIIECTB, pacuéTbl Macchl (00bEMa, KOJIMUYECTBA
BElIECTBa) MPOAYKTOB pPEAKIMH, €CIM OJHO M3 BEIIECTB HMMEET IpuMecu. Perienue mpakTHKO-
OPHEHTUPOBAHHBIX 3a/laHUIl Ha CBOWCTBa, COCTaB, IOJlyueHHE M Oe30macHOe HCIOJIb30BaHUE
BaKHEHIINX HEOPraHWYECKUX BEUIECTB B ObITY M NpodecCHOHATbHON JAesITEIbHOCTH YeJIOBEKa

OK 01
OK 02
OK 04
IIK...

Tema 2.2.
WNnentuduxarms

Coaep:xxanue y4eOHOIro MaTepuaJia

JlabopaTopHble 3aHATHS

OK 01
OK 02
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HEOPraHUYeCKUX
BEILIECTB

JIaboparopHast pabota Ne2 «neHTudukamnmsi HEOPraHUIECKUX BEIIECTBY.

PelieHre SKCHEPUMEHTANBHBIX 3a/a4 110 XMMHYSCKMM CBOWCTBAM METAUIOB M HEMETA/UIOB, I10
pacro3HaBaHHUIO M MOJYYCHHIO COCIMHCHUN META/UIOB M HEMETAJUIOB (B3aMMOJICHCTBHE THIPOKCHIA
AIOMHHUS C PacTBOpaAMM KHCJIOT W Ienoueit,). MaeHTU(HUKAUS HEOPraHMYCCKUX BEIIECTB C
HUCIIOJIB30BAHUEM HUX (1)I/I3I/IKO'XI/IMI/I‘-ICCKI/IX CBOI\/'ICTB, XapPaKTCPHBIX KAYCCTBCHHBIX peaKuHﬁ.
KauecTBeHHbIC peakiu Ha Cybdar-, KapOOHAT- U XJIOPHI-aHUOHbBI, HA KATHOHBI METAJUIOB M KATHOH
AMMOHUA

OK 04

KonTtpouabnas paéora 2

CBolicTBa HEOPraHUYECKUX BELIECTB (110 pasneny 2)

Paznen 3. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHM

Tema 3.1.
Knaccudukanus,
CTPOCHHE u
HOMCHKJIATypa
OpPraHMYECKUX BEILECTB

Coaep:xxanue yueOHOro MaTepuaJia

[Ipenmer opranuyeckoil XuMuu: €€ BO3SHHUKHOBEHME, PAa3BUTUE U 3HAUEHUE B IOJIYYEHUH HOBBIX
BEUIECTB U MaTepuanoB. Teopus cTpoeHus opraHumdeckux coenuHeHuid A.M. bymieposa, eé
OCHOBHBIE TOJIOKEeHUSI. CTPYKTypHBIE (DOPMYJIBI OPraHUYECKHX BemIecTB. [ OMOJIOTHS, H30Mepus.
XuMuyeckas CBSI3b B OpPraHM4ECKUX COCJUHEHUAX: KPAaTHBIE CBA3H, G- U M-CBA3H.

[IpencraBnenne o KiIaccCUpUKAMK OpPraHMYECKUX BemlecTB. HoOMEHKIarypa OpraHMYecKHX
COoeIMHEHUHl (cucremaThyeckas) M TpUBUAJIbHbIE Ha3BaHMs BAKHEHIIMX IPEJCTaBUTENIEH KIIACCOB
OpPraHUYECKUX BELIECTB

HpaKTuqecm[e 3aHATHSA

[TpakTuueckas pabora No7. «HomeHkIaTypa OpraHHuecKUX BEIIECTBY.

O3HakomiieHHE ¢ 00pa3aMyu OpraHMYeCKHX BEIIECTB U MaTepuallaMi Ha MX OCHOBE, MOZICITUPOBAHHE
MOJIEKYJl OpPraHMYECKHUX BEIIECTB, HAONIOJICHHE U OIMUCaHHE JAEMOHCTPAIMOHHBIX OIBITOB IO
MIPEBPAICHUIO OPraHUYEeCKUX BEIIECTB NPU HArpeBaHWH (IUIABJICHHE, OOYTIMBAaHWE W TOPEHUE).
CocTtaBiieHHe TIONHBIX M COKPAIIEHHBIX CTPYKTYpPHBIX (DOPMYyJ OpraHMYECKHX BEIIECTB OTIEIbHBIX
KJIACCOB, WCIOJB3YsS WX Ha3BaHHUS MO CHUCTEMATHYECKOW M TPHBUAIBHOW HOMEHKJIAType (ITHIICH,
alleTUIIeH, TIULEpHH, (QeHom, (opMaibAeTua, YKCYCHas KHCIOTa, TIHIHH). PacueTsl mpocrteimieit
(hopMyJTbI OPraHMYEeCKOM MOJIEKYJIBI, UCXOJIs U3 DJIEMEHTHOTO cocTana (B %)

OK 01

Pa3nen 4. Yriaesonopoabt

10

Tema 4.1.
YrneBomopoasl U HMX
MPUPOJHbIE MCTOYHHUKHU

Conep:kaHue y4eOHOro MaTepuaJjia

[IpenenbHBIC YIIIEBOAOPOBI (JTKAHBI): COCTaB M CTPOCHHE, TOMOJIOTHYECKUH psia. MeTaH W dTaH:
COCTaB, CTpOeHHe, (u3MUeckne M XHUMHUYECKHE CBOWCTBA (PEakiMu 3aMelIeHUss U TOpPEHHs),
MOJYYEHUE U TPUMEHEHUE.

OK 01
OK 02
OK 04
IIK...
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HenpenenbHbie yriaeBoaopoib! (aIKEHbI, aTKaAUCHBI, ATKUHBI).

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHU psAl. OTWIEH W TIPOMHICH: COCTaB, CTPOCHHUE,
¢u3nUecKne M XUMHUYECKHE CBONCTBA (pEakiMu TUIPUPOBAHMS, TAJIOTEHUPOBAHUS, THUIPATALUH,
OKHCJICHUS U TIOJIMMEPHU3AIINH ) TIOJyYCHNUE U TPUMEHEHHE.

Anxamuensl: OyramueH-1,3 u wmermnOyraaueH-1,3, XUMHUYECKOE CTPOCHHE, CBOWCTBA (peakiiws
MOJIUMEPHU3AIMH ), IPUMEHEHHUE (U1 CHHTE3a IPUPOJIHOTO U CHHTETHYECKOTO KaydyKa U PE3HHBI).
AJKHUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJOTHYCCKHHA Ps/l. ALIETUIICH: COCTaB, XUMUYECKOE
cTpoeHue, (U3MYECKHE M XHUMHUYECKHE CBOWCTBA (peakiW THAPUPOBAHUS, TaTIOTCHHUPOBAHMSI,
THIpaTaIlid TOPCHHUs), OJyUYCHHE U MPUMEHEeHHE (MCTOYHHMK BBICOKOTEMIIEPATYPHOTO IJIAMEHH JIJIs
CBapKH U PE3KH METAJLIOB)

Apomaruueckue yrieBoAopons! (apeHsl). beHsonm u Tomyon: cocraB, crpoeHue, (uznMUeckue u
XMMHUYECKHE CBOWCTBAa (PEaKLUUU TaJIOT€HUPOBAHUS M HUTPOBAHHUS), NOJIY4YEHHE M IPUMEHEHHE.
TokcuuHOCTh apeHOB (BiIHMsSHUE OCH30Jla Ha OpPraHW3M uYelloBeKa). ['eHeTHdeckas CBs3b MEKIy
YTJIEBOJOPOAAMH, IPUHAUICKAIIUMHU K Pa3IMYHbIM KJIACCaM.

[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB. [IpuponHelii Ta3 u monyTHeIe HeTsHbIe ra3el. Hedts u eé
npoucxoxaeHue. CrnocoObl  mnepepabOTKW  HePTU: MEeperoHka, KPeKUHI  (TepMUYECKHUH,
KaTalnuTu4eckuit), muponu3. [Ipoaykrel nepepaboTku HE(TH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH
u B ObITy. KaMeHHBIH yrosib U IPOIYKTHI €ro nepepadoTKu

Tema 4.2.
DOU3NKO-XUMHUYECKHE
CBOICTBa
YTJIEBOJOPOIOB

Conepxanue y4eGHOro MaTepuajia

JlabopaTopHble 3aHATHS

JlabopaTtopHas padota Ne3 «CBoiicTBa yriaeBOAOPOIOBY.

TpuBuanpHas W MeEXIyHApOJHAs HOMEHKJIATypa, XHUMHUYECKHE CBONCTBA, CIOCOOBI MOIY4YEHHS
yraeBogopoaoB. [lomydeHue STHIeHA W HM3yYEHHE €ro CBOWCTB. MOAETHpPOBaHHE MOJEKYT W
XMUMHUYECKHX MPEBPAICHUIl yrIeBOJOPO0B (Ha MpHMepe STaHa, STWJIEHA, aleTHIeHA W 1p.) U
TaJIOT€HOTPON3BOIHBIX

OK 02
OK 04

Pazpnen 5. Kuciiopogocoaep:kamue oprannyecKue coeinHeHust

14

Tema 5.1.
Cnuptel. ®enon

Conepxanue y4eGHOro MaTepuajia

[MpenenbHbIE OJHOATOMHBIC CHHUPTHI (METAHOJ M ATAHON). CTPOCHUE, (U3MUYSCKHE M XUMHYCCKUE
CBOWCTBa (peaklMM C AKTUBHBIMH METaJUIaMH, TaJIOT€HOBOAOPOJaMH, TOpEHHE), NPUMEHEHUE.
BonoponHsie cBA3M MEXTy MOJIEKyJIaMH CUPTOB. PDU3HONOrMYEcKOe JEHCTBUE METAHOJIA U 3TAHOJIA
Ha OpraHu3M 4YeJIOBEKa.

MHoroaroMHble CIUPTHl (ITHICHIJIMKOIb M TIHUIIEPHH). CTPOCHHE, (DU3UYECKHE W XUMHUYCCKUE
CBOMCTBa (B3aUMOJICHCTBUE CO IIEIOYHBIMU METAJJIaMU, Ka4YeCTBEHHAs! PEaKlds Ha MHOTOATOMHBIE
cnupthl). PDusnosoruuyeckoe JEHCTBUE Ha oOpraHu3M 4yenoBeka. [IpumeHeHHe TIiuLepHHA U

OK 01
OK 07
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STWJIECHIJIUKOJIS.
®enon. CTpoeHre MOJEKYJbI, (hU3HUecKUe U XUMHUYECKUEe CBOicTBa eHona. ToKCHYHOCTh (eHoa,
ero (uszmnonornyeckoe IeHCTBUE Ha OpraHu3M 4yenoBeka. Ilpumenenue genona

Tema 5.2.
AJnbIeruasl.
KapOoHOBBIE KHUCTOTHI.
Crnoxuble 3¢upbl

Conep:kanue y4eOHOTr0 MaTepuaJia

Anpaerunpl W KeTOHBI ((OopMaNbIEruj, ameTaubIeru], aleToH): CTPOeHUe, (QUINYSCKUE W
XMMHYECKHE CBOMCTBA (peaKlUy OKUCICHHSI U BOCCTAHOBIICHUS, KAUECTBEHHbIE PEAKIIMH ), TOTyUYEeHUE
Y IPUMEHEHUE.

OAHOOCHOBHBIE TpelieibHbIe KapOOHOBBIE KUCIOTHI (MypaBbUHAs M YKCYCHas KUCJIOTHI): CTPOCHHE,
(du3nUecKre U XUMUYECKUE CBOWCTBA (OOIIHE CBOMCTBA KUCIIOT, peaKlus dTepruUKaINN), TTOTyYSHHE
u npumeHeHue. CTeapuHOBas U OJEHMHOBAs KHUCIOTHl KaK MPEIACTABUTENIN BBICIIUX KapOOHOBBIX
KHMCIIOT. Mblj1a KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, X MOIOILIEE AEHCTBHE.

Crnoxuble 3pupbl Kak NPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['Maponu3 ciaoxkHbIX 3¢GupoB. Kupsl
I'maponus xupos. [Ipumenenune xupoB. buosornueckas posib )KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
VYrieBoabl

Coaep:xxanue yueOHOro MaTepuaJia

VYrineBonpl: coctaB, KiaccuUKalus yrieBoAoB (MOHO-, Ou- M mojucaxapunbl). [nmokoza —
MPOCTEHIINIT MOHOCAXapHU: OCOOEHHOCTH CTPOCHUSI MOJIEKYJIbI, PU3NYECKHE U XUMHUYECKHE CBONCTBA
IIIOKO3bl (B3auMozaelictBue ¢ ruapokcuaoM meau (II), okucieHue aMMHUadyHbBIM PacTBOPOM OKCHJIA
cepebpa (1), BoccranoBieHue, OpOKEHUE TIIIOKO3bI), HAX0XKACHHUE B IPUPOJIE, IPUMEHEHHE TIIOKO3bI,
Ouosiornyeckas poyib B JKH3HENEATEIBHOCTH opraHm3ma 4enoBeka. dotocuHTe3. PpykTO3a Kak
U30Mep TITIOKO3BI.

Caxapo3a — TMpencTaBUTENb IUCAXapUAOB, TUAPOIU3 Caxapo3bl, HAXOXKACHHWE B TMPHPOJE W
MIPUMEHEHHE.

[Tomucaxapuapl: KpaxmMal W LEIUII0N03a KaK TPUPOAHBIE monuMmepbl. CTpoeHue Kpaxmaia |
LEJUTIONO03bI, (PM3MUECKHEe M XUMUYECKHE CBOMCTBA KpaxMmana (THIPONU3, Ka4eCTBEHHAs PEaKIus C
HOJIOM)

OK 01
OK 02
OK 04

Tema 5.4,
DOU3NKO-XUMHYECKIE
CBOMCTBA
KHUCJIOPO0COIePKAIINAX
OpraHU4YeCKHUX
coeIMHEHNH

Coaep:xanue yueOHOro MaTepuaJia

HpaKanecmle 3AHATHUSA

[TpakTrueckas padota Ne§. «HoMeHKIaTypa KHUCIOPOIOCOAEPIKAMUX OPTaHUIECKUX COSTUHEHUM.
TpuBnanpHas M MeXIyHapOoJHAas HOMEHKIATypa, XHMHYECKHE CBOWCTBA, CIOCOOBI IOJy4eHHS
CHUPTOB U (PEeHONIOB, KApOOHOBBIX KHUCIOT U 3(UPOB, albJeTUI0B U KEeTOHOB. COCTaBIEHHE CXEM
peakimii (B TOM 4YHClIe TIO NPEIJIOKEHHBIM IIETIOYKaM MpPEBpalleHHi), XapaKTepU3YIOLIHX
XMMHUYECKHE CBOMCTBA KUCIOPOAOCOAEPKALIUX OPraHMUYEeCKUX COSIMHEHHM

JlabopaTopHasi padora Ne4. «XuMHUECKHE CBOMCTBA CIIUPTOB U YKCYCHOM KUCIIOTBI».
[IpoBenenue, HaOMIOJEHWE M ONMCAaHWE JIEMOHCTPAIIMOHHBIX OIBITOB: TOpPEHHE CIHUPTOB,

OK 01
OK 02
OK 04
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KayeCTBEHHBIC pEaKIMM OJHOATOMHBIX CHHUPTOB (OKMciIeHHe »dtaHona okcugaom weau  (11)),
MHOT'OaTOMHBIX CIHPTOB (B3auMojelcTBue TimuepuHa ¢ ruapokcuaoMm memu (1)), ambaeruaon
(oxucIIeHHe aMMHUaYHbIM pacTBOpoM okcuna cepedpa(l) u rumpokcumom meau (I1), B3aumoaenicTBre
Kpaxmajia C H0JI0M), U3yYeHHE CBOWCTB PacTBOPA YKCYCHOU KHCIIOThI

Pa3nen 6. A3oTcoepxaiye opraHndeckie coeIMHeHust

SN

Tema 6.1.
AMUHBI.
AMMHOKHCJIIOTEHI.
benkxu

Conep:kanue y4eOHOTr0 MaTepuaJia

AMUHBI: METWJIIAMUH — IPOCTEHIIMM IpeACTaBUTE]Ib AMHMHOB: COCTAaB, XUMHYECKOE CTPOECHHUE,
¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBA, HAX0XKIEHUE B IIPUPO/IE.

AMUHOKHCIIOTHI KaK aM(oTepHbIe Oprannyeckue coeanHeHus. Ou3nyecknue 1 XMMUYECKHE CBOWCTBA
aMMHOKUCJIOT (Ha puMepe IuiuHa). buonornyeckoe 3HaueHrne aMUHOKUCIOT. [lenTu sl

benku kak mnpupoaHeie moiauMmepsl. llepBuduHas, BTOpUYHAss W TpPETHYHAs CTPYKTypa OCJIKOB.
XUMHUECKHE CBOICTBA OEIIKOB: TUAPOIIN3, IeHATYpallysl, KAYeCTBEHHbIE peaKLIMU Ha OEIKU

HpaKanecmle 3AHATHUSA

JlabopaTopHasn padora Ne5«CBoiicTBa a30TOCOAEpIKAIIMX OPTAHUUECKUX COSAMHEHUI.
dusnueckre 1 XMMUYECKHUE CBOMCTBA aMUHOB (pEaKIMU C KUCIOTaMHU U TOPEHUS) U aMUHOKHCIIOT (Ha
npuMmepe riunuHa). HabnrogeHue u onmucaHue JEMOHCTPAIMOHHBIX OMBITOB: JIEHATypalus OelKoB
MIPU HArPEBAHMH, IIBETHBIC PEaKIIMK OEJIKOB

OK 01
OK 02
OK 04

Pa3znen 7. BbicokoOMoOJIEKYIsIpHbIE COeTHHEHUSI

Tema 7.1.
[ImacTmaccel.
Kayuyku. Bonokna

Coaep:xanue yueOHOro MaTepuaJia

HpaKanecmle 3AHATHUSA

[TpakTuueckas pabota Ne9. «Cunres, aHanu3 U KJIacCU(PUKALNS BHICOKOMOIEKYIISIPHBIX COSTMHEHUI
OCHOBHBIE TOHATHUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMED, MOJIMMEP, CTPYKTYPHOE
3BE€HO, CTENEHb NOJMMEpPHU3AlNHN, CpPEeOHsAs MOJeKyaspHas Macca. OCHOBHBIE METOJBI CHUHTE3a
BBICOKOMOJIEKYJIAPHBIX COSAMHEHUHN — MOTUMEPHU3aLIUsI U TTOJTUKOHICHCAITHUS.

O3HakoMJIeHHE ¢ o0OpasllaMu TPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, IIACTMAacC, Kay4dyKoOB:
MJIACTMACChl  (TTOJIMATUJICH, TIOJUIPONUIICH, TOJUBUHWIXJIOPHUI, TOJHCTUPON); HATYPAIbHBIA U
CHHTETUYECKHE KaydyKu (OyTaJneHOBBIN, XJIOPONPEHOBBIH M H30MPEHOBBIN); BOJTOKHA (HATYpalbHbIE
(XJI0TIOK, MIEPCTh, MIENK), NCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BICK03a), CHHTETHYECKHE (KalpoH H
JIaBCaH)

OK 01
OK 02
OK 04
IIK...

KonTtpoJsbHas paGora 3

CTpyKTypa ¥ CBOWCTBA OPraHMYECKHUX BEIIECTB (110 paszaeiaam 3-7)

IpodeccHonaIbLHO OPHEHTHPOBAHHOE COAepKRaHMe (Coaep/KaHHe IPUKJIATHOI0 MOAYJisi)®
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Pasznen 8. Xumus B 6]:[Ty H HpOI/I3B0}ICTBeHHOI7I JACATCJIBbHOCTH Y€JI0BCKA

Tema 8.1.

XHUMHYECKHE
TEXHOJIOTHH

B MOBCETHEBHOM
u npo¢eCcCuOHAIBHON
JIeSITEILHOCTH YeJIOBEKa

Conep:kanue y4eOHOI0 MaTepuaJia

[TpaBuiia SKOJOTUYECKH 1€]eCO00Pa3HOr0 MOBEICHUS B OBITY U TPYJIOBOM JEATEIHLHOCTU B IENSIX
COXpAaHEHHUs CBOErO 3J0pPOBbS M OKpPY’KAIOIIEH NPUPOJHON Cpeabl, OMACHOCTb BO3JACHCTBHUS Ha
JKUBBIC OPTaHU3MbI OPTAHUYECKUX BEIIECTB OT/IEIBHBIX KJIACCOB (YTJIEBOJOPOIBI, CITUPTHI, ()EHOJIBI,
XJIOPOPTaHUYECKUE TPOU3BOAHBIC, QJIBJCTHUIABI W Jp.), IOKa3aTedb MPEAeIbHO JIOIMYCTUMOMN
KOHIIEHTPALUH U €T0 UCIIOJIb30BaHHUE.

Ponp xumMun B 00€cTieueHrH YKOJIOTHIYSCKOM, YHEPreTUYECKON W TUIIIEBON O€30IaCHOCTH, Pa3BUTHH
MEIWIIMHBI, CO3MaHUM HOBBIX MAaTEpHaloB (B 3aBUCHMOCTH OT BHUAA NPOPECCHOHATHHOU
JIEATEILHOCTH ), HOBBIX MCTOYHHUKOB YHEPruH (aJbTEpHATHBHBIC MCTOYHHMKHU dHepruu). [loHarue o
Hay4HBIX METOJIaX MO3HAHMS BEUIECTB U XUMUUYECKHUX peakuuid. [IpencraBnenus 06 oOmMX HAyYHBIX
MPUHIIMIIAX TPOMBIIUICHHOTO TMOJYYeHUS BaXHEHIIMX BelIecTB (Ha MpUMEpax MPOU3BOICTBA
aMMHaKa, CepHON KHUCIIOThI, METAHOJIA).

XuMHS 1 30POBbE YEJIOBEKA: MpaBmiia 0€30MaCHOTO MCIOJIb30BAHMS JICKAPCTBEHHBIX MPEMapaToB,
OBITOBOM XMMHH B IMOBCEAHEBHON KU3HU

IIpakTH4yecKkue 3aHATHS

[Ipaktruyeckas padora NelO. «IIpuMeHeHHEe XUMUYECKUX BEIIECTB U TEXHOJIOTUH ¢ yd4eToM OymyIeit
poheCCUOHATILHON 1EATEIbHOCTH.

Pemenne kelic-3a1a4 1o TeMaM: MUIIEBBIE TPOTYKTHI, OCHOBBI PAllHOHAIBHOTO MMUTAHUS, BaXKHEHIIINE
CTPOUTEIBHBIE U KOHCTPYKLHMOHHBIE MATE€pUaibl, CEIbCKOXO35AMCTBEHHOE IIPOU3BOACTBO, KPACKH,
CTEKJIO, KepaMHuKa, MaTepuaiabl Uil JJIEKTPOHUKH, HAHOMAaTepHallbl, TEKCTWJIBHBIE BOJIOKHA,
MCTOYHUKH SHEPrHM, OPraHNYeCKHe U MUHEpallbHble YA00peHUs, JeKapCTBEHHbIE U KOCMETHYECKUE
IpenapaTsl, ObITOBasi XUMUS, MAaTEPUAJIbI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

3amura: IlpeacraBneHue pe3yiabTaToOB pelleHHs Keic-3a1ad B (popMe MUHM-JOKIaAa (IOMycKaeTcs
MCI0JIb30BaHUE TpaduUYeCcKUX U IPE3EHTALMOHHBIX MaTEPHAIIOB)

OK 01
OK 02
OK 04
OK 07
IIK...

IIpoMeskyTOUHasi aTTeCTALMS N0 AUcHMIIMHE (U] depeHInpoBaHHbBIHN 3aueT)

Bcero

68
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3. YCJIOBUSI PEAJIM3ALIMM IPOT'PAMMBI OBIIEOBPA3OBATEJIBHOM
JUCLMUIIIAHBI

3.1. TpeGoBaHusA K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecIeYeHH 0
JUia  peanu3anu OpOrpaMMbl  JUCLHUIUIMHBL JOJDKHBI  OBITH IMPEAYCMOTPEHBI  CIEAYIOIINE
CTeMabHbIC TOMEIICHUS: YIeOHbIH KaOMHET XUMHUH W/WIIN y4eOHOM XMMUYECKOH 1Tab0paTOpHH.

O6opynoBanne yuyeOHOro kabuHera (HariasaHbIe TOCOOWs): HAOOPHI MIAPOCTEPIKHEBBIX MOJIENeH
MOJICKYJ, MOJENIN KPUCTAJUIMYECKHX PEIIETOK, KOJUIEKIIMU MPOCTBIX M CIOXKHBIX BELIECTB H/HIN
KOJUIEKIIMU MTOJIMMEPOB; KOJUIEKIIHS TOPHBIX MOPOJl U MUHEpasoB, Tabnuia MeHeneesa.

TexHuuyeckue cpeincTtBa OOy4YEHHS: KOMIIBIOTEP C YCTPOICTBaAaMH BOCHPOM3BEICHUS 3BYKa,
MYJIbTUMEINA-IIPOEKTOP C HIKPAaHOM, MYJIbTUMEAUNHAS JOCKA.

O6opynoBanue 1abopaTopun U paboOUUX MECT JabOpaTopuH: MEH3YPKH, MUIETKU-KareIbHHIIbI,
TEPMOMETPbI, MHUKPOCKOI, JIyIbl, MPEAMETHbIE W TMOKPOBHBIE CTEKJIA, IUIAHIIETHI Ul KalleIbHbIX
peaknmii, QuIbTpOBaNbHAs Oymara, NTPOMBIBAIKH, CTCKISIHHbIE TPOOHPKH, PE3UHOBBIE MPOOKH,
¢doHapuku, HaOOp PEaKTHBOB, CTEKJIIHHBIC MAJIOYKH, IITATHUBBI U MPOOMPOK;, MEPHBIC IMIUHIPHI,
BOPOHKH CTEKJISIHHbIE, BOPOHKU JAenauTeNbHble IuuHapuyeckue (50-100 i), CTyHmKM C IECTUKOM,
dapdopoBbie YalIKy, TUHIETH, GUIBTPHl OyMaXKHbIEC, BaTa, MapJis, YaCOBBIE CTEKJIA, AJIEKTPOILTUTKH,
1abopaTopHbIE MITATUBBI, CIIUPTOBBIE TOPENIKH, CIIMYKH, TPUOOp 7S MOJyYeHHUs Ta30B (WiIu nmpoOupKa ¢
ra300TBOJHON TPYOKO#), AepKaTenu [Uisl MPOOUPOK, CKIISTHKU ISl XPaHEHUs PEeaKTHBOB, pa3/IaTOYHBIC
noTkH; xuMudeckue crakansl (50, 100 u 200 mun); mmaTenu; TUHIETHl; TUTeIbHBIC IIHIIIbI; CEKYHIOMEPHI
(Taiimepsl), MmepHBIC TTpoOupkHu (Ha 10—20 mur) u MepHbIe KOI0BI (25, 50, 100 u 200 mu1), BoasHas OaHs
(W TepMOCTaT), CTEKJISHHBIC ITaJIOYKH;, KOHWYECKHe KoiObl st tutpoBanus (50 u 100 wmur);
UHJUKATOpPHBIE MOJOCKH Ui onpezeneHuss pH u ctanmapTHas MHAMKATOpHAs IIKaja; YHUBEPCAJIbHBIN
unaukatop; nunetku Ha 1, 10, 50 mn (mam nozatopsl Ha 1, 5 u 10 mu), OrOpeTKU A TUTPOBAHUS,
MeaunuHckue mmpuibl Ha 100-150 wmu, naGopaTopHble W/WIKM aHaTUTHYeCKHe Bechl, pH-MeTpsl,
CYLIMJIbHBIN 1IKaQ, 1 ap. TabopaTopHOE 000PYIOBaHHE.

3.2. UupopmanuonHoe odecnieyeHue o0yuenus. [lepeyeHb pekoMeHIyeMbIX YUeOHBIX H3/1aHMIA,
HNuTepHeT-pecypcoB, AONOJIHUTEIbHOM JUTEPATYPHI
OcHoBHas auTEparypa:

Ne /i1 | UcTouHuk

1 Pymsutuc, I'. E. Xumusa : OazoBblii ypoBeHb : yueObnuk / I'. E. Pymsutuc, ®. TI.
®denpaman. — 2-¢ u3., ctep. — Mocksa : [Ipocsemenne, 2025. — 336 ¢. — ISBN 978-
5-09-121347-8. — Texkct : 27eKTpOHHBIH // JIaHb : 2J€KTPOHHO-OMOIMOTEYHAs CHCTEMA.
— URL: https://e.lanbook.com/book/473036 (nata oOpamenus: 19.05.2025).

2 Paneukwuii, A. M. Xumus : 6a30BbIi ypOBEHb : TPEHUPOBOUHBIE U IPOBEPOUYHBIE PAOOTHI :
yuebHoe mocobue / A. M. Panmeukwii. — 2-e u3z., ctep. — Mocksa : [IpocBemienue,
2025. — 79 ¢. — ISBN 978-5-09-121348-5. — Tekct : anexkTpoHHbI // JlaHb :

ANEKTpOHHO-O0MOmoTeuHas cuctema. — URL: (mata o6pamenust: 11.03.2026).

3 lNabpuensu, O. C. Xumus : 10-i knacc : 6a30Bbiit ypoBeHs : yueonuk / O. C. ['abpuernsiH,
N. T'. Octpoymos, C. A. CnaakoB. — 7-e u3n., crep. — Mocksa : [Ipocsemenune, 2025.
— 128 ¢. — ISBN 978-5-09-120190-1. — TekcT : 21eKTpOoHHBIH // JIaHb : 371€KTpOHHO-
oubmmoreunast cuctema. — URL: https://e.lanbook.com/book/473033 (mata oOparienus:
11.03.2026)
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JlonosnHUTENbHAS IUTEpATYpa:

Ne i/t | McTounuk

1 I'munka, H. JI. OGmas xumus. [IpakTukyMm : y4eOHHK JUIS CpeHero npodhecCHOHAILHOTO
obpazoBanus / H. JI. I'munka ; mox penakuuerd B. A. IlonkoBa, A. B. babkosa, O. B.
HecrtepoBoit. — MockBa : MW3parensctBo [Opaiit, 2026. — 248 c. —
(ITpoeccuonanvuoe obpazoBanme). — ISBN 978-5-534-17503-5. — Tekcr
anekTpoHHbld //  OOpazoBarenpHas 1atdopma  Opaiit  [caiit] —  URL:
https://www.urait.ru/bcode/583971 (mara oopamenus: 11.03.2026)

2 [llep6akoB, B. B. Heoprannueckast xumus. Bonpockl u 3a1auu : y4eOHUK JJIsI CPEHETO
npodeccuonansHoro oopazosanus / B. B. lllep6akos, A. A. ®upep, H. H. bap6otuna. —
2-¢ wu3n., ucnp. u jgon. — MockBa : M3marensctBo lOpaiir, 2026. — 107 c. —
(ITpoeccronanbnoe obpazoBanme). — ISBN 978-5-534-09133-5. — Teker
anekTpoHHBI //  OOpaszoBarenpHas minatdopma IOpaiit  [caiit]. —  URL:
https://www.urait.ru/bcode/586122 (nara oopamenus: 11.03.2026).

[Tepuonnueckue u3gaHus

Ne /1 | UctouHuk

1 EcrecTBeHHBIE M TEXHWYECKHE HAyKH @ Hayd. XypHanm / rii. pea. A. S. XaBkuH. —
Mocksa : OOO "UzpatensbctBo "CnytHuk+", 2002 — .— Beixoaurt 12 pa3 B rog. —
ISBN neuatnoii Bepcuu 1684 — 2626. — TekcT : HEMOCPeACTBEHHBIH.

2 [Ipupona: Hayu.-nomyn. xypHan / yupenutenu : PAH; Hayunblit u u3naTensckuii LeHTp
"Hayka" PAH. — Mocksa : Hayunslil u uznarensckuii uenrp "Hayka" PAH, 1912 — —
Beixogur 12 pa3 B roa. — ISBN mneuatHoit Bepcum 0032-874X. — Tekct
HEINOCPEICTBEHHBIM.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA3OBATEJBbHON JUCHUIJIAHBI

KoHTponb M oOLleHKa pe3ynbTaToB OOyYEHHUs OCYLIECTBISIETCS MpenojaBaTeleM B Ipolecce
MIPOBEJICHUS MPAKTUUYECKUX 3aHATHH M J1a0OpaTOpPHBIX pabOT, TECTUPOBAHMS, a TAKXKE BBINOJIHEHUS
OoOy4arolMMUCS MHAMBUAYAIbHBIX 3a/JaHUM, TPOEKTOB, HcCciaeAoBaHUN. Pe3ynbprarel oOyueHus
OTpeENsAT, 4YTO oOOyuarouiyecss AODKHBI 3HATh, MOHUMaTb U JEMOHCTPUPOBATh MO 3aBEPIIECHUU
W3YYEHUS] TUCITUIINHBL.

Jns  ¢dopMupoBaHHs, KOHTpOJII M OLIEHKM pE3yJIbTaTOB OCBOCHUS Y4YEOHOM JUCHUIUIMHBI
UCMOJb3YETCsl CUCTEMa OLIEHOYHBIX MEpONPUATHH, MNpeacTaBisdoomas co0oil KOMIUIEKC Y4eOHBIX
MEpONPUSATHIA, COTJIACOBAHHBIX C pe3yJbTaTaMu 00ydeHus U copmynupoBaHHbix ¢ yauerom ®I'OC COO
(mpenmeTHbIe pe3yabTathl o qucuuiumae) u @I'OC CIIO.

T
No | OK/TIIK | Monyne/Paznen/Tema Pesynbrar 00yueHus e oueHquvmx
MEPOTPHUITHIA

I | OcHOBHOE cosiep)aHue

1 ®opmynupoBath 6a3oBbsie |KoHTposbHas padoTa

Paznen 1.
MOHSTHS U 3aKOHBI XuMuM |CTpoeHue BellecTsa u
TeopeTnyeckre OCHOBBI

XUMHUYCCKUEC pCaKIINU (1'[0
XUMHH

pazzgeny 1)
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OK/IIK

Monyns/Pa3nen/Tema

Pesynbrar 00yueHus

Tune! OIEHOYHBIX
MEpONPUATHI

11

OK 01

OCHOBHBIE XUMHUYECKHUE
MOHSTHS U 3aKOHBI,
CTPOSHHE aTOMOB
XAMHUYECKHX DJIEMEHTOB

CocTaBisITh XUMHYECKHE
(bopMyJIBl COeIMHEHUH B
COOTBETCTBUH CO
CTENEHBIO OKUCIIEHUS
XHMHYECKHX DJIEMEHTOB,
HUCXOJ U3 BAJICHTHOCTH U
AJIEKTPOOTPHUIATEIIBHOCTH

1. Tect «CTpoeHue aTOMOB
XAMHYECKHUX 3JIEMEHTOB B
MpUpoaa XMMHUYECKOMN
CBSI3HY.

2. 3a7a4y Ha COCTaBJICHUE
XUMHYECKUX POpMYIT
JIBYXaTOMHBIX COEIMHEHUM
(oxcuaoB, cynbhuaos,
TUAPUJIOB U T.IL.).

3. 3amaHus Ha
KCITOJIb30BaHNE
XHUMHUYECKOH CUMBOJIMKH U
Ha3BaHUU COEIUHEHHUU 110
HOMEHKJIaType
MEXIYyHApOAHOTO COI03a
TEOPETUYECKON U
MPUKIAAHON XUMUU U
TPUBHUAJIBHBIX HA3BAHUM J1JIs
COCTaBJICHUS XUMHYCCKUX
dbopMyI1 ABYXaTOMHBIX
COCTMHEHUH (OKCHJIOB,
Cynb(UI0B, THAPUIOB U
T.I.) U APYTUX
HEOPTraHUYECKHUX
COCAUHEHHUHN OTACIbHBIX
KJIaCCOB

1.2

OK 01
OK 02

[Tepuonnueckuii 3aKOH U
[Iepuonnueckas
CUCTEMA XUMHYECKUX
anemeHToB /1. 1.
MeneneeBa, ux CBS3b C
COBPEMEHHOU TeOpUEN
CTPOEHHUSI ATOMOB

XapakTepru3oBaTh
XUMHYECKHE HIEMEHTHI B
COOTBETCTBUU C UX
MIOJIO)KEHHUEM B
NEPUOANYECKOMN CUCTEME
XUMHUYECKHUX DJIEMEHTOB
J.1. MenneneeBa

1. Tect «MeTamnuaeckue /
HEMETaJNIMYECKHE
CBOICTBA,
ANEKTPOOTPHUIATETFHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHYECKHX AJICMEHTOB B
COOTBETCTBUE C UX
AJICKTPOHHBIM CTPOCHHUEM U
MTOJI0KEHUEM B
MIEPUOTUYECKON CUCTEME
XUMHYECKHX DJIEMEHTOB
JI.1. MeHzaeneeBay.

2. lIpakTudeckue 3a1aHus
Ha YCTAHOBJICHUE CBSI3H
MEXy CTPOCHHEM aTOMOB
XUMHYECKHX DJIEMEHTOB U

23



OK/IIK

Monyns/Pa3nen/Tema

Pesynbrar 00yueHus

Tune! OIEHOYHBIX
MEpONPUATHI

MEePUOIUYECKUM
M3MEHEHUEM CBOICTB
XUMHUYECKUX JIEMEHTOB U
HUX COEIUHEHUN B
COOTBETCTBUH C
MOJIOKEHUEM
Ilepuonnueckoii cucreMe.
3. ITpakTuko-
OPUEHTUPOBAHHbBIC
TEOpEeTUYECKHE 3a/1aHUs Ha
XapaKkTepHU3aIuio
XUMHUYECKUX DIIEMEHTOB:
«Merannuyeckue /
HEMETaJUTMUYECKUE
CBOMCTBA,
AIEKTPOOTPHUIATEIIHHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHUYECKUX 3JIEMEHTOB B
COOTBETCTBHE C UX
AIIEKTPOHHBIM CTPOCHHEM U
MOJIO)KEHHUEM B
MEPUOIUUECKON CUCTEME
XUMUYECKHUX JIEMEHTOB
H.N. MenneneeBa»

1.3

OK 01
OK 04

Crtpoenue BEII[ECTBA
U TPUPOAA XUMHUYECKOU
cBs3u.  MHoroo6pasue
BEIIECTB

Pemenne 3amanuii Ha
COCTaBJIEHUE 3JIEKTPOHHO-
rpaduueckux Gopmyi
2JIEMEHTOB 1—4 nepuoaos

IIpakTrueckue 3agaHus Ha
ONpeAeIeHNe XUMHYECKON
AKTHUBHOCTH BEILIECTB B
3aBUCUMOCTH BUJA
XUMUYECKOH CBSA3HU U THUIIA
KPUCTAJUIMYECKON PELIETKH

14

OK 01
OK 02

Knaccudukanus, u
HOMEHKJIATypa
HEOPTaHUYECKUX
BEIIECTB

Pemenne nmpakTuyeckux
3a1aHUM 110
KJIacCU(pUKaIUH,
HOMEHKJIAType U
XUMUYECKUM (popMyiam
HEOPraHWYECKUX BEIIECTB
Pa3INYHBIX KJIACCOB
Ha3BaHMS BEILIECTB IO
MEXIYHAPOAHOU
(UIOITAK) nnmn
TPUBHAIILHOU
HOMEHKJIaType U

1. IlpakTuueckue 3agaHus
Ha ompeJieJIeHue
MIPUHAIEKHOCTH K KJIacCy
HeOpFaHI/ILIeCKI/IX BCIIICCTB.
2. Tect «Kmaccel
HEOPTaHWYECKHUX BEIIECTBY»
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THIIBI OLIEHOYHBIX

No | OK/IIK | Monayne/Paznen/Tema Pesynbrar 00yueHus .
MEpONpHUATHH
cocTaBiieHUe (POpPMYJIBI
XMMHUYECKHX BEILECTB,
olpeeneHue
HNPUHAAIEKHOCTH K
KJiaccy.
1.5 [OK 01 Turnbl XUMUYECKHX | XapakTepu3oBaTh Tumbl  ([IuceMeHnHas pabora
OK 04 peaxuui XUMHYECKUX PEaKIui «THIIBI XUMHUYECKHUX
peaxkuuii»
1.6 |[OK 01 Ckopocts xummnueckux|Pemenne 3aganuit  Ha|l. 3agaum Ha cocTaBieHME
OK 02 peakuuii. XUMHYECKOC|apanm3 (baxTOpOB, |ypaBHEHUH pEaKIIHii:
PaBHOBCCHC BIMSIIOIIMX HA M3MEHEHUE|— COeMHEHMS, 3aMelleHus,
CKOpOCTH XUMHYECKOH | pa3ioxKeHus, 0OMeHa;
peakuuu.  3aBHCHMOCTb|— OKHCIUTEIbHO-
CKOpOCTHU XMUMHUYECKOH [ BOCCTAHOBUTEIbHBIX
peakuMyu OT MPUCYTCTBUS [peakluil ¢ UCIOIb30BaHUEM
Pemenue IIPAKTUKO-|METOa IEKTPOHHOTO
OpPUEHTHPOBAHHBIX OanaHca.
3aJaHuil Ha NOpHUMEHeHue|2. 3aauM Ha PacyeT MacChl
npunuumna Jle-lllarense. |BemecTBa nin 06bEMa
ra3oB I10 U3BECTHOMY
KOJIMYECTBY BEILIECTBA,
Macce Ui 00BEMY OTHOTO
U3 yYacTBYIOIIMX B
PEaKIMU BEIIeCTB; pacuéThl
Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA)
MIPOJYKTOB PEAKIINHU, €CITH
OJIHO M3 BEILIECTB UMEET
IPUMECH
1.7 |OK 01 PactBopsl, teopus |Paznmnuate uctuHHbIE | 1. 3agaun Ha
OK 02 BIICKTPOIHTHICCKOM PacTBOPBI. IIPUTOTOBJIEHUE PACTBOPOB.
Ox 04 JMCCOLMALNH W HOHHBIA| ¢ cnenopats dusuko-|2. TIpakTuko-
OKO07 obmen XUMHUYECKHE CBOICTBa|OPUEHTHPOBAHHbIE

HCTHUHHBIX PACTBOPOB.

pacyeTHbIC 3a/IaHHs Ha
JUCIIEPCHBIE CUCTEMBI,
HCIIOIb3yEMBbIE B OBITOBOM 1
MPOU3BOJACTBEHHOM
JIESITEIbHOCTH YEJIOBEKA.
JlabopartopHnast pabota
“ITpuroroBneHue
pacTBOpOB
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THIIBI OLIEHOYHBIX

No | OK/IIK | Monayne/Paznen/Tema Pesynbrar 00yueHus .
MEpPOIPUITHIA
2 p ) Hccnenosars crpoeHue 1 |[KoHTpoabHas padora
aznen 2. . .
cBoiicTBa HeopraHnieckux [CBONCTBa HEOPraHUYECKUX
Heoprannueckas xumus
BEIIECTB BEIIECTB
2.1 |OK 01 DU3UKO-XUMUYECKHE CocraBnenue ypaBHeHuii|1.3ananus Ha cocTaBiIeHUE
OK 02 CBOMCTBA XUMUYCCKUX PEAKIUHN  C|ypaBHEHUA XUMUYECKUX
OK 04  |HeopraHMyeckux yqacTieM  MPOCTRIX  H|peqyyii ¢ yyacTHEM
CIIOXKHBIX
BEIIECTB MPOCTBIX U CIIOKHBIX
HEOpPraHUYECKUX BEILLECTB!
MCTAIIOB 1 HemeTamop; |IEOPTAHHIECKIX BEIECTB!
OKCHJIOB MeTasiioB, | OKCHIIOB METaIOB,
HEMETAJLJIOB U |HEMCTAIJIOB U aM(bOTepHI)IX
aM(pOTEPHBIX DJIEMEHTOB; [3]IEMEHTOB;
HCOPraHU4ICCKUX  KHUCJIOT, | yeopraHUYeCKUX KUCIIOT,
OCHOBAHUI U aMPOTCPHBIX | o opromo e aM(OTEPHBIX
THJIPOKCHJIOB;
.. |ruapokcunos,
HEOpPraHUYECKUX  COJIEH, .
XapAKTEPH3YIOIHX 1ix | HEOPTaHMUECKHX COJICH,
CBOICTBA. XapaKTepPU3YIOMINX X
Pacuéthl Macchl BellecTBa |CBOWCTBA U CLIOCOOBI
Wi 00bEMa Ta30B 10 MOJTy4EHHUSI.
U3BECTHOMY KoiuuecTBy |2. [IpakTHKo-
BElIECTBa, Macce Win OpUEHTUPOBAHHBIE
00BEMY O/IHOTO U3 TEOPETHUYECKHUE 3a]JaHUs Ha
YYaCTBYIOIIMX B PEAKI[MH |CBOMCTBA U IOTY4YECHUE
BEIIECTB, pACUEThl MAaCChl |HEOPTaHMYECKUX BEILECTB
(00BEMa, KonmruecTBa
BEIIECTBA) MPOIYKTOB
peaKkiyu, eciii OJHO U3
BEIIECTB UMEET IPUMECH.
2.2 |OK 01 Nnentuduxanus Unentuduxanus 1. 3ananus Ha
OK 02 HEOPraHUYECKUX HEOPraHWYECKHUX BEIIECTB |PaclO3HOBAHUSHEOPraruyec
OK 04 BEIIECTB C UCIIOJIb30BAaHUEM UX KHAX COEINHEHUI.
(hUBUKO-XUMHYECKUX 2. JJaboparopnas pabota
CBOMCTB, XapaKTEPHBIX "Unentudukanus
KaueCTBEHHBIX pEaKlUi. |[HEOpraHWYeCKUX BElIeCTB"
HEOPraHWYECKUX BELIECTB
3 HccnenoBats ctpoerne U |KonTtposbHas pabota
Paznen 3 cBoMcTBa oprannyecknx |«CBoicTBa

TeopeTnyeckre OCHOBBI
OpraHUYeCKON XUMHUHU

BEILECTB
YcranaBiuBaTh
3aBHCHMOCTH (PU3HUKO-

HEOPTaHNUYCCKUX BCIICCTB»
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THIIBI OLIEHOYHBIX

No | OK/IIK | Monayne/Paznen/Tema Pesynbrar 00yueHus .
MEpONpHUATHH
XUMUYECKUX CBOMCTB
OpPraHUYECKUX BELIECTB OT
CTPOEHUS MOJIEKYJI
3.1 |OK 01 Knaccudukanms, KnaccudumupoBarts 1. 3amanus Ha cocTaBlIEHUE
HOMEHKJIaTypa U HEOpraHu4ecKue Ha3BaHUIl OpraHUYeCcKUX
CTPOEHHUE OPraHMYECKHUX |BEIECTBA B COOTBETCTBUU |COECIUHEHUH 110
BEIIIECTB C X CTPOEHUEM TPUBHAIBHOHN WU
CocraBiieHHE OJHBIX U |MEXKIYHApOIHOM
COKPAILEHHBIX CUCTEMATUYECKOU
CTPYKTYPHBIX (hOpMyJT HOMEHKJIAType.
OpraHMYECKUX BEIIEeCTB  |2. 3aJaHus Ha COCTABIIEHUE
OTJICJIbHBIX KJIACCOB, HOJIHBIX U COKpAILEHHbIX
UCMOJb3Ys UX Ha3BaHUs  |CTPYKTYPHBIX (popmyil
[0 CUCTEMATHUYECKON U OpPraHUYECKUX BELIECTB
TPUBHATIBHON OTJIEJIbHBIX KJIACCOB.
HoMeHknatype Pacuersl  |3. 3agauu Ha onpeseneHue
npocreiiien (popMyIibl npocreimen (opMyIibl
OpraHNYECKON MOJIEKYJIBI, |OPraHUYECKON MOJIEKYJIBI,
UCXOJS U3 JIEMEHTHOIO  [MCXO/s U3 3JIEMEHTHOI'O
cocrana (B %) cocrana (B %)
4 Pasnen 4. I/IccileI[OBaTL CTPOEHHE U
VIIeBOIOPOTEL CBOICTBA yIJIEBOIOPOIOB
4.1 |OK 01 DU3UKO-XUMHUYECKUE MonenupoBanue Monekyd |1. 3agaHus Ha coCTaBlIEHHE
Ok 02 CBOMCTBA 1 XUMHYECKUX MoJIeNel ATaHa, dTHUIICHA,
OK 04 YTJIEBOJIOPOIOB MpeBpaIIeHu areTesieHa u
IK... YIJIEBOAOPOJOB rajgareHOpOM3BOIHBIX.
4.2 |OK 02 CBolicTBa OpraHNYECKUX | Y CTAHABIMBATh 1. 3ananus Ha cocTaBlIeHHE
OK 04 COECIMHEHU I 3aBHCUMOCTh (PU3UKO- YPaBHEHUN XUMHUYECKHUX

XUMHUYECKUX CBOUCTB
OPraHUYECKUX BEHIECTB OT
CTPOEHUS MOJIEKYJI

peaKkuuii ¢ yyacTuem
OpraHWYECKHUX BEIIECTB HA
OCHOBAHHMH UX COCTAaBa U
CTPOCHHS.

2. 3aaHus Ha COCTaBJICHHUE
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Tune! OIEHOYHBIX

No | OK/IIK | Monayne/Paznen/Tema Pesynbrar 00yueHus .
MEpPOIPUITHIA
YPaBHEHUN XUMUYECKUX
peakuuid,
WJUTIOCTPUPYIOLTUX
XUMHUYECKHE CBOICTBA C
y4€TOM MEXaHU3MOB
MPOTEKAHUS JTAHHBIX
peaKurii U TeHETUYECKOU
CBSI3U OPTraHUYECKUX
BELIECTB Pa3HbIX KJIACCOB.
3. PacuerHbie 3a1auu 1o
YPaBHEHUSM PEaKIUii C
y4acTUEM OPTaHUYECKUX
BEIIIECTB.
4. JlTaboparopnas pabota
“IIpeBpamieHus
OpraHWYEeCKHUX BEIECTB MPHU
HarpeBaHuu"
) Passien 5. XapakTepu3oBarb
BIIMSIHUE PA3JIMYHBIX
Kucnoponocoaep:kammu
(bakTOpoB HA paBHOBECUE
¢ OpraHu4ecKue
U CKOPOCTh XUMHUUYECKHUX
COCAMHECHUSA .
peakuuit
5.1 |OK 01 Cnuptsl. DeHom. XapakTepu3oBaTh CBOMCBA | Y CTHBIN OIIPOC.
OK 07 COHUpTOB U (eHonoB, ux  |[loaroroBka nOKJIAA0OB O
¢du3noIoruuecKoe TOKCHUYHOCTH CIIUPTOB U
JIeWCTBHE HA OPTaHU3M ¢deHomna.
YyeJloBeKa.
5.2 |OK 01 AJIbIETUIBL. Uccnenosars xumuueckue | Y CTHBIN OMPOC.
OK 02 KapOoHOBBIE KMCIIOTEL  |cBoiicTBa, KauecTBeHHbIE |[[0ITOTOBKA JOKIAI0B
OK 04  |Cooxmbie 5gupsr PEaKIUHM, CIOCOObI (pU3MKO-XUMHIECKUX
MOJIyYEHUSI U TPUMEHEHUS |CBOMCTBAX CIUPTOB,
abJIETUI0B, KAPOOHOBBIX |AJIBIETUIOB M CIIOKHBIX
KHCJIOT U CJIOKHBIX 3(pHpOB.
3¢upoB.
5.3 |OK 01 YraeBoabl Uccnenosars xuMuueckue | Y CTHBIN OIPOC.
OK 02 CBOMCTBa, KauecTBeHHBIe |IloATOTOBKA MOKIAI0B
Ok 04 peaxIuu, crocoObl (bU3UKO-XMMHYECKHUX
MOJTyYEHUST ¥ TPUMEHEHUS |CBOMCTBAX yTIIEBOJOB M MX
YTJIEBOJIOB. MIPUMEHEHUH.
5.4 |OK 01 OU3UKO-XUMUYECKHE YMeHue cocTaBisiTh [IpakTnueckas pabora.
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THune! OLIEHOYHBIX

Ne | OK/TIIK | Monyns/Paznen/Tema Pesynbrar 00yueHus .
MEPOTIPUATHIA
OK 02 CBOICTBA Ha3BaHUS «HomeHnknarypa
OK 04 KHCIIOPOJOCOCPHKAIUMX |KHCIOPOACOECPIKALIIX KHCJIOPOJIOCOIePIKAIIHNX
opraHquCKVHx COCTMHEHHMIA 110 OpI‘aHI/I‘-IeCIiI/IX
COeIMHEHU I MesKTyHAPOTHOM COEIMHEHMID.
JlaGopatopHas pabora
HOMCHKIIATYPC M SHAHUC | v\ imyeckue CBOMCTBaA
TPUBUANIEHOK CIHPTOB u YKCYCHOM
HOMEHKJIATYPBI. KHUCJIOTBD».

6 Hccnenoarh xumudeckue [KoHTponbHas pabora
Paznen 6. CBOICTBa, KauecTBeHHbIE |CTPYyKTypa U CBOMCTBA
A3oTcoaepkaiiue pEeaKIMH, CII0COObI OpraHUYeCKHUX BemecTB (110
OpraHuvecKue NOJTyYeHHsI U IPUMEHEHUS |pasaenam 3-7)

COeIMHEHUS a30TCOACPIKAITIX
COCIMHEHUN.
6.1 |OK 01 AMUHEL HccnenoBath xumMuueckue | Y CTHBIN OINPOC.
OK 02 AMHHOKHUCIIOTHL. CBOMCTBa, KauecTBeHHBIe |lIloaroTOBKA MOKIAI0B
OK 04  |benu PEaKIuHM, CIocoObI (pU3HKO-XUMHYECKUX
MOJIyYEHUSI U TPUMEHEHUS |CBOMCTBAX YTIIEBOJOB M MX
AMUHOKHCIIOT ¥ OETIKOB.  |[IPUMEHEHUHU.
JlaGopartopHnas pabota
«CBoiicTBa
a30TOCOJIepKaIINX
OpraHNYeCKHUX
COEIUHEHUMN).
7 |OK 01 Pazgen 7. OCHOBHBIE TOHSITHSI [IpakTnueckas pabora.
0JI02 BBICOKOMO/IEKYJIAPHBI |XUMUHU «CuHres, aHamn3 u
€ CoelMHEeHuUsI BEICOKOMOJIEKySpHEIX | K/IACCHHKAIHS
08 TG MO OMOD! BI)ICOKOMOJ'IVCKy.]'IﬂpHLIX
COCIMHEHUI

MOJIUMEP, CTPYKTYPHOE
3BEHO, CTEIIEHD
MOJIMMEPHU3AIUH, CPETHSIS
MOJIEKYJIsIpHasl Macca.
OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJICKYJISIPHBIX
COCTUHEHUN —
MOJIMMEPH3AITUST 1
MMOJIMKOHICHCALIH.

KonTponbhas pabota
CtpyKTypa 1 CBOMCTBa
OpPraHMYeCKUX BelecTB (10
paznenam 3-7)

IIpodeccnonaIbHO OPHEHTHPOBAHHOE COAEpPKaAHMeE (COAEePKAHUE TPUKIIATHOTO MOXYJIS)
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THIIBI OLIEHOYHBIX

No | OK/IIK | Monayne/Paznen/Tema Pesynbrar 00yueHus .
MEPOTIPUATHIA
Paznen 8. Xummus B OuenuBath nociencTBusd [3ammra keica (C ydyeToM
ObITY H OBITOBOI U Oynymient
NPOM3BOICTBEHHOI IPOM3BOICTBEHHOM PpOhECCHOHATbHOI
JIeATEITLHOCTH )
JeATeILHOCTH JIEATENLHOCTH YEJIOBEKA C
YyeJI0BeKa IHO3UIIMHA DKOJIOTHUECKOH
0€30I1aCHOCTH
8.1 |[OK 01 XUMHAYECKHE OrneHuBath IociaeacTBUA |Pelenue kelc-3amad IO
OK 02 TEXHOJIOTUHU OBITOBOI U TeCMaM: ITUIICBBIC
OK 04 B MTOBCEIHEBHOII IPOM3BOICTBEHHOM HPOAYKTBI, OCHOBBI
. allMOHAJIBHOIO0  ITUTAHUS
OK 07 U IPO(ECCHOHANBHON | AEATEIBHOCTH YEJIOBEKA C paunon ’
N . |BaxHelmIMe CTpPOUTEIBHBIC
IIK ... JIEATSIIFHOCTH YeI0OBEKa |IMO3UIINNA SKOJIOTHYECKOM

0e30macHOCTH

u KOHCTPYKIIMOHHBIE
MaTepHuabl,
CEIbCKOXO03IHCTBEHHOE
MIPOM3BO/ICTBO, KpackH,
CTEKJIO, KepaMHKa,
MaTepHabl IS
AIIEKTPOHHKH,
HaHOMAaTEePHAIbI,
TEKCTUIBHBIE BOJIOKHA,
HCTOYHUKHU SHEPTHUH,
OpraHUYeCcKHe U
MUHEpaIbHbIe yI00peHHs,
JIEKapCTBEHHBIE 51
KOCMETUYECKHE Mpenaparsl,
ObITOBas XUMHS,
MaTepHuabl H3
MCKYCCTBEHHBIX 51

CHHTCTHYCCKHX BOJIOKOH.
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