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1. OBIIAS XAPAKTEPUCTUKA IPUMEPHOM PABOYEM ITPOT'PAMMBI
OBIIIEOBPA3OBATEJBbHOMN JUCHUILJIAHBI

OO6meoOpa3oBaTenbHas ~ JUCHUIUIMHA  «XUMHUS»  sBIsSeTCS  00sA3aTeNbHOM  4YacThIO
0011e00pa3oBaTeIbHOTO IMKJIa 00pa3oBaTebHOM mporpamMmbl B cooTBeTcTBUU ¢ DPI'OC CIIO mo
cnenuanpbHocTh 21.02.13 T'eomornyeckass chbeMKa, MOMCKHM U pa3BEIKa MECTOPOKICHUM I0JIE3HBIX
HCKOIIAEMBIX

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 JKHU3HCHHBIX W IPOU3BOACTBCHHBIX CUTYyAlIUSAX,
OTBCTCTBCHHOI'O ITIOBCACHUS B HpHpOI[HOﬁ cpeac.

3aga4y JUCHUILINHBI:

1) copmupoBaTh MOHUMAHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKHUX MTPOILIECCOB U SIBJICHUH B
OKpY’Kalllled cpene, LEJOCTHOW Hay4yHOW KApTUHBI MHUpPA, B3aUMOCBS3M M B3aMMO3aBUCHUMOCTHU
€CTECTBEHHBIX HaYK;

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

XUMHUYECKHX PpeaKklHud, OOBSICHATP HMX CMBICH, HWHTEPIPETHPOBATh PE3YJIbTaThl XUMHYECKUX
IKCIIEPUMEHTOB,

3) chopMupoBaTh HaBBIKM MPOBEAEHUS MPOCTEHIINX XHMHYECKUX HKCHEPUMEHTATbHbIX
UCCIIEIOBAaHUIM ¢ COOJIIOJIEHUEM IMpaBUJl OE30MaCHOTO OOpalleHHsl C BELIECTBAaMH U JIaOOpaTOPHBIM
000opyI0BaHUEM;

4) pa3BUTh yMEHHUS HCIHOJB30BaTh HH(MOPMALMIO XUMHUYECKOTO XapakTepa U3 pazIudHbIX
HCTOYHHKOB,

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

6) copMHpOBaTh MOHMMAHUE 3HAYUMOCTH JIOCTHMKEHUH XMMHUYECKOW HAyKM M TEXHOJOTMH s
pa3BUTHS COLMATIBHOMN U IPOM3BOJICTBEHHOM cdep.



1.2.2. IInanupyemMble pe3yJbTaThl 0CBOCHHS 001Ie00pa30oBaTe1bHON AUCHUILINHBI B c00TBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Kox v HaumenoBanue
¢GopmMupyeMbIX KOMIIETEH U
OKO01.Bsi6upaTh criocoOsbI
penieHus 3anaqy
npodeccHnoHATEHOM
NEeSATEIbHOCTH IPUMEHHUTEIBHO K
Pa3InYHBIM KOHTEKCTaM

IInanupyemMble pe3yJbTaTbl 0CBOCHHS JHCIUIIIHHBI

Oo0mue

B yacTu Tpy10BOT0 BOCIIUTAHMS:

- TOTOBHOCTb K TpyIdy, OCO3HaHUE
IIEHHOCTH MacTepCTBa, TPYA0T00HE;

- TOTOBHOCTHh K aKTHBHOﬁ NCATCIIBHOCTHU

TEXHOJIOTUYECKOU " COIMAIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh
MHHUIUHPOBATb, IUITAHUPOBATh u
CaMOCTOSITENIFHO ~ BBIMOJIHATH  TaKylo
JIeATEIILHOCTD;

-  HWHTEpeC K pasIuuHbIM  cdepam

podeCCHOHAIBHON JCATEIBHOCTH,

OsBJianenue YHUBEPCAJIbHBIMH
yueOHBIMU MO3HABATEJLHLIMH
JAEeHCTBUSIMH:

a) 0a30Bble JIOTHYECKHUE JIeiiCTBUSA.

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

- yCTaHaBIMBATh CYIICCTBEHHBIN MPHU3HAK
WIM  OCHOBaHUS  JUIsl  CpaBHEHHS,
Kiaccudukanuu u 0600IICHHS;

- OIpefeNiaTb  UEeIu  JEATEIBHOCTH,
3a/aBaTh NApaMeTpbl W KPUTEPUH HX
JOCTUKECHUS,;

- BBISIBIIAATH 3aKOHOMEPHOCTH u
IIPOTUBOPEYUSI B PACCMATPUBAEMBIX
SBJICHUSIX;

JAucnunimHapHbie

- BIQAETh CHUCTEMOM XMMHYECKHMX 3HAHHUHM, KOTOpas
BKJIIOYAET: OCHOBOIOJATAIONIME TOHATUSA  (XMMUYECKUU
JJIEMEHT, aToOM, 3JIEKTPOHHas 00oyiouka aroma, s-, p-, d-
JNIEKTPOHHBIC  OpOWMTAIM  aTOMOB, HOH,  MOJIEKYIIa,
BaJICHTHOCTb, AJIEKTPOOTPULIATEIbHOCTD, CTEIIEHb OKUCIIEHUS,
XUMUYECKass CBSI3b, MOJIb, MOJISIpHAsh Macca, MOJISIPHBIN
0o0beM, YIJIEpOAHBbINM CcKeneT, (yHKUMOHANbHAS TpYIIIa,
pagukan, M30MEpHusi, H30MEPbl, TOMOJIOTHYECKUU P,
TOMOJIOTH, YIJIEBOJOPOJbI, KHCIOPOJA- W a30TCOAEpKallue
COCIMHECHMS, OMOJIOTUYECKU aKTUBHBIE BEIIECTBA (YTIEBOMIBI,
KUpBI, O€NKH), MOHOMEp, IOJHMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COEIMHEHMS,  KpUCTaJUIMuecKas
pemieTka, THUIBl XUMHUYECKUX pPEakiuid (OKUCIUTEIHHO-
BOCCTAHOBUTEJbHBIE, 5K30-U SHIOTEPMHUUYECKHE, pPEAKLIUU
HOHHOTO OOMEHa), PacTBOP, AJIEKTPOIUTHI, HEIICKTPOIUTHI,
3IEKTPOJIUTUYECKAS U CCOIAIus, OKHUCIUTEND,
BOCCTaHOBUTEIb, CKOPOCTH XUMUYECKOMN peakiuu,
XUMUYECKOE paBHOBECHE), TEOPUM M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMS OpraHMYecKux Bemects A.M.
bytnepoBa, Teopusi BIEKTPONIMTHYECKOM AMCCOLMALINH,
nepuoanueckuid 3akoH .M. MenaeneeBa, 3akOH COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CHUMBOJHYECKHHA SI3BIK XHMHH,
(akToMOTMUECKME  CBEIEHHMS O  CBOWCTBAaX, COCTaBe,
MOJIy4eHUH U O€30MacHOM HCIIOJIb30BAHUU  BaKHEHIIIMX
HEOPraHUYECKNX W OPraHWYECKUX BEIIECTB B OBITYy W
MPAaKTUYECKOM JIEATETbHOCTH YEJIOBEKA;

- YMETh BBISBJIATH XapaKTEPHBIC MPU3HAKK W B3aUMOCBSI3h



- BHOCUTH KOPPCKTUBLI B ACATCIBLHOCTD,
OLCHUBAaThb COOTBETCTBUC  PE3YyJIbTAaTOB
aeisiM, OLCHHBATL PUCKU HOCJICI[CTBI/Iﬁ
JCATCIIBHOCTH,

- Ppa3BUBATb KPCATHBHOC MBIINIJICHUC IIPU
PEHICHUHN JKU3HCHHBIX HpO6J’ICM

0) 0a3oBbIE HccJIe0BaTe/IbCKUue
aelcTBHA:

- BJIAJICTh HaBBIKAMH y4eOHO-
HCCIIEOBATEIbCKOM u MPOEKTHOU
JIEATEIIbHOCTH, HABBIKAMHM  Pa3pELICHUS
po0Jem;

- BBUBJIATH  IPUUYMHHO-CJIEACTBEHHbBIC
CBSI3M U aKTyaJIu3upoBaTh  3ajayy,
BBIIBUTATh  THUIOTE3y €€  pELICHHS,

HAXOWTh apryMEHTHI JIJIS JOKa3aTelbCTBA
CBOHX YTBep)KI[eHI/II\/’I, 3a1aBaTb napaMeprl
U KPUTEPUU PEIICHHUS,

- aHaJ'H/ISI/IpOBaTI) HOHy‘ICHHBIG B XO0I€
peleHus 3a1a4i pe3yabTaThl, KpUTHYECKH
OIICHHUBATH nux I[OCTOBepHOCTB,
MPOTHO3HPOBaTh HM3MEHEHHE B HOBBIX
YCIIOBHUSAX;

- yMeTb  TEPeHOCUTh  3HAHHSI B
[IO3HABATEJILHYIO 5 MPAKTUYECKYIO
00/1aCTH KU3HEAEATEILHOCTH;

- yMeTB I/IHTerI/IpOBaTB 3HAHUA U3 paSHI)IX
MpPEeIMETHBIX O0IacTei;

- BBIABHUT'aThb HOBBIC MHJIECH, npez[naraTL
OpPUTHHAIILHBIC TTOIXO/IbI U PEIICHUS;

- CIOoCOOHOCTHL HX HCHOIL30BAaHHUSA B
MO3HABATENILHOMN M COIMAIbHOM MPaKTUKE

HU3Y4YCHHBIX HOHSITHI>'I, IPUMCHATH COOTBCTCTBYIOIIUC ITOHATUSA
OpU ONUCAHUH CTPOCHHUS U CBOWCTB HEOPraHUYECKUX U
OpraHN4YC€CKUX BCIICCTB U HUX HpeBpaH_[eHI/IfI; BBIABJIISITH
B3aMMOCBSI3b ~XUMHUYECKMX 3HAHUH C TOHATUAMU U
IpCACTABICHUAMU APYTUX CCTCCTBCHHOHAYYHBIX MMPCAMETOB,
- yMeThb HCHOJb30BaTh HAMMEHOBAaHUS  XMMHYECKUX
COCMHEHUN MEKIYHAPOAHOTO COK3a TEOPETHUYECKOW U
NPUKIATHOW XMMUU U TPUBUAIbHBIC Ha3BaHHS BaKHEHIINX
BEIIECTB (aTHIIEH, aleTHIIEH, TJIMIIEPUH, ¢denon,
(dbopManbaerua, yKCycHash KHUCJIOTa, TIUIMH, yrapHbI ras,
erICKHCJILIfI ra3z, aMMHakK, TranicHass H3BCCTb, HEralacHas
U3BECTh, MUTHEBAs COJAa U JIPYTHX), COCTaBIATH (HOPMYIIbI
HCOPTraHUYCCKUX U OpPraHndYCCKUX BCHICCTB, YpPaBHCHHA
XUMHYECKHUX Peakuil, OOBSICHATh UX CMBICH; MOATBEPKIATh

XapaKTEpHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMHU  JKCIIEPUMEHTAMH M 3AIHUCIMHU
YPABHEHUN XUMUYECKUX PEAKIUH;

- yMETb YCTaHAaBIIMBAThb IIPUHAUICKHOCTh H3YYEHHBIX

HEOPraHWYECKUX U OPraHUYECKUX BEUIECTB K ONPEICIICHHBIM
KJlaccaM M TpyIlaM COECIMHEHUM, XapaKTepu30BaThb UX
COCTaB W BAKHEHIIME CBOMCTBA; OMNPENEIATh  BHUIBI
XUMUYECKHUX CBSI3eH (KOBaJCHTHAs, MOHHAs, METAITUNYCCKAs,
BOJIOPO/HAS), THUIIBI KPUCTALUTMYECKUX PEIIETOK BEIIECTB;
KJIACCU(PUITMPOBATH XUMUYECKUE PEAKIINU;

- chopmMupoBath MPECTAaBICHUS: 0  XHMHYECKOH
COCTaBJIAIOLIEH €CTECTBEHHOHAYYHOM KapTHHBI MUpPa, POJIU
XUMUW B TIO3HAHWW SBJIECHUW TPUPOABI, B (POPMUPOBAHUU
MBIIUJICHUSI U KYJIBTYPBl JIMYHOCTH, €€ (PYHKIIHMOHATHHON
TPAaMOTHOCTH, HEOOXOIWMOW I PEIICHHUs] MPAKTHUYECKHX
3a/1a4 ¥ 9KOJOTHYECKH 00OCHOBAHHOTO OTHOIICHUS K CBOEMY
3J0POBBIO U PUPOIHOMN CPEJIE;

- YMeTh MPOBOAWTH PACUYETHl MO XUMHUYECKHM (QopMmylaM U



OKO02.Vcnonas30BaTh
COBpEMEHHBIE CPEJICTBA MTOUCKA,
aHaJIM3a U UHTEPIIPETAINN
uHbOpMALNH, H
nH(OPMALIMOHHBIE TEXHOJIOTUU
JUIS BHITIOJTHEHUS 33724
npodeccHoHATEHOM
JeSTSIIbHOCTH

B 00J1aCTHIIEHHOCTH HAY4YHOI'0
MO3HAHMS:

- c(OpMHUPOBAHHOCTh MHPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO Pa3BUTUS HAyKU U OOIIECTBEHHOMN
IPAKTUKK, OCHOBAHHOIO Ha JUajore
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B IOJUKYJIbTYPHOM MUDE;

- COBEpLICHCTBOBAHME  SI3bIKOBOM U
YUTATEJIbCKON KYyJIbTYphl KaK CpeICTBa

BSaHMO,Z[CfICTBHSI MCKIAY JIFOAbMHU n
IMMO3HAaHHA MUpPaA,

- OCO3HAaHHUEC OCHHOCTHU Haquoﬁ
ACATCIIBHOCTH, TOTOBHOCTE OCYUICCTBJIATH
IMPOCKTHYIO u HCCJICAOBATCIILCKYHO

NeSITeIbHOCTh ~ WHAMBHIAYaTbHO H B
rpymne;

Osiasenue YHUBepPCAJbLHBIMH
y4eOHBbIMH MO3HABATEJbHBIMH
NeMCTBUSAAMMU:

B) padora ¢ uH(popmanueii:

- BIaJeTh  HABbIKAMU  MOJy4YECHHUS

I/IH(I)OpMaI_II/II/I U3 HCTOYHHUKOB PaA3HBIX
TUIIOB, CaMOCTOATCIIBHO OCYLICCTBIIATH
IIOUCK, aHaJIu3, CHUCTCMATHU3alhIO n

YPaBHEHUSIM XMMHYECKUX pPEaKUUid C HUCIOJIb30BAHUEM
(u3MUeCKUX BENUYMH, XapaKTepU3YIOIIUX BellecTBa C
KOJIMYECTBEHHOW CTOPOHBI: MAacchl, 00beMa (HOpMaIbHBIC
yCIIOBUSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BATh
CHUCTEMHBIE XMMHUYECKUE 3HAHUS JJIsl MPUHATUS PELICHUNA B
KOHKPETHBIX  JKM3HEHHBIX  CUTYyallUsX, CBA3AHHBIX C
BEILIECTBAMH U X MPUMEHEHUEM

yMETh MJIAHUPOBATh W BBIMOJIHATH XUMUYECKUN IKCHEPUMEHT
(mpeBpailleHUsT OpPraHUYeCKHX BEIIECTB IIPH HArpeBaHUH,
MOJlyuYeHUEe ATHIIEHA W U3YYEHHE €ro CBOWCTB, KaYeCTBEHHbIE
peakiuu Ha aubJerujabl, KpaxMmaj, YKCYCHYK KHUCIOTY;
JneHatypauust OeNKOB TMpU HArpeBaHWM, I[IBETHHIC PEAKIUU
OCIIKOB; TPOBOAWTH PEAKIMU HOHHOTO OOMEHA, OIPEICISATh
Cpeay BOJHBIX pacTBOPOB, KAUYECTBEHHBIE PEAKIIUU Ha Cylb(dar-
, kapOoHaT- W XJOPHUI-aHHUOHBI, HA KaTUOH aMMOHUS; peliaTh
SKCIIEpUMEHTabHbIE 3aJlaud 1o Temam "'Metamisl" U
"Hemeramnbl") B COOTBETCTBMM C IpaBWIAMHU TEXHUKH
0e30MacHOCTH  MpU  OOpallleHud C  BElmeCTBAMU U
7a00paTOPHBIM  O00OpPYJOBAaHUEM; TPEACTABISATh PE3YJIbTAThI
XMMHYECKOTO JKCTepuMeHTa B ¢opMe 3amucH ypaBHEHUH
COOTBETCTBYIOIIMX pPEaKIui U (POPMYIHPOBATH BBHIBOJBI Ha
OCHOBE 3THUX PE3YJIbTATOB;

- yMeTh aHaJu3MpOBaTh XUMHUYECKyI0  HH(}OpmaIuio,
MONTy4aeMyl0 M3 Pa3HBIX MCTOYHHUKOB (CPEICTB MAaccOBOM
nHpopmanuu, cetb HTEpHET U Apyrue);

- BJIaJIETh OCHOBHBIMU METOJIaMU HAyYHOI'O MO3HAHUS BELIECTB
U  XAMHYECKUX  sBIIeHWW  (HaOIIOJeHue, H3MEpEeHHe,
SKCIEPUMEHT, MOJEIUPOBAHNUE);

- YMEThb TMPOBOJHTH PACUETHI MO XUMHUYECKUM (popMynaMm u
YpPaBHEHUSAM XUMHUYECKMX pPEaKUUid C HCHOJb30BaHUEM
(UBUYECKUX  BEJIMYHMH, XapaKTePU3YIOIMIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0bemMa (HOpMallbHbIE



OK 04. D dextBHO
B3alMO/ICIICTBOBATH U pabOTaTh B
KOJUIEKTHBE U KOMaH/Ie

WHTEPIPETANNIO NHOOPMALIUN PA3TUNIHBIX
BUJIOB U (hOPM Ipe/ICcTaBICHUS;

- CcO3/aBaTb TEKCThl B  Pa3IUYHBIX
dopmaTax ¢  yd4eroM  Ha3HAUYCHHUSA
uHbOpMallUd ¥ LEJICBOW  ayJIUTOPUH,
BBIOMpAst ONTUMATBHYIO hopmy
MPEJICTABICHUS U BU3YyaIH3aluy;

- OLICHUBATh JIOCTOBEPHOCTb,
JICTUTUMHOCTD uH(popMaIuy, ee
COOTBETCTBUE IMPABOBHIM U MOPAIbHO-
THYECKUM HOPMaM;

- UCIIOJIb30BATh CpencTBa
WH(OPMAIMOHHBIX I KOMMYHUKAIIMOHHBIX
TEXHOJOTHMIl B pEHICHHMH KOTHUTUBHBIX,
KOMMYHHKATHBHBIX M OPraHU3alMOHHBIX
3aady ¢ coOmrojeHueM — TpeOoBaHUM
OPrOHOMHUKH, TEXHUKH O€30MMacCHOCTH,
TUTHUEHBI, pecypcocOepeskeHusl, MPaBOBBIX
u ATUYECKHX HOPM, HOPM
UH(POPMALIMOHHOM 6€30MacHOCTH;

- BJIAJICTh HABBIKAMU pACIIO3HABAHUS H
3amuTel “HpOopManuu, THHOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH,

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSITEIILHOCTH W CAMOOTIPEICIICHHIO;
-OBJIa/ICHUE HaBbIKAMU y4eOHO-
HCCIIEIOBATEIIHLCKOM, MPOEKTHOMN Hu
COLIMATILHOM e TENbHOCTH;

OBananenue YHHBEPCAJIbHbIMH
KOMMYHHUKATHBHBIMU /Il CTBUAMM:

0) coBMecTHAasl 1eATeJIbHOCTD.

- MTOHUMATH u UCIIOJIb30BATh

}’CJIOBI/ISI) ra3oB, KOJIHMYCCTBA BCHICCTBA, HCII0Jb30BaTh
CUCTEMHBIC XWMHWYCCKUEC 3HAHUA I HNPHUHATHA peH_IeHI/Iﬁ B
KOHKPCTHBIX KHU3HCHHBIX CUTyalusx, CBA3aHHBIX C
BCIICCTBAMH U UX IIPUMECHCHUEM

yYMETh IJIAHUPOBATh U BBHINOJHATh XUMHUYECKUN HKCIIEPUMEHT
(mpeBpailieHusT OpPraHUYeCKHX BEIIECTB TIPH HArpeBaHUH,
MOJyYEHUE STUJIEHA U M3YUYEHUE €ro CBOMCTB, Kau€CTBEHHBIE
peakmuu Ha adbJeTHIbI, KpaxMmal, YKCYCHYIO KHCIOTY;
JneHatypanust OENKOB TpU HArPeBaHWM, IIBETHBIE PEAKIUU
OCJIKOB; TIPOBOJUTH PEaKIMM HOHHOTO OOMEHa, OMpPEenemsiTh
Cpeay BOJHBIX paCTBOPOB, KAYECTBEHHBIE PEaKIIUU Ha Cylb(dar-
, kapOoHaT- W XJOPHUI-aHWOHBI, HA KaTHOH aMMOHUS; peliaTh
SKCIEpUMEHTAJIbHbIE 3a7aud 1o TemaMm "Meramisl"



OK 07. ConelicTBOBaTh COXpaHEHUIO
OKpYKaroIIen CpeIbl,
pecypcocOepekeHHI0, TPUMEHSTh
3HaHUA 00 U3MEHEHUU KINMara,
MIPUHLIMIIBI OEPEKITMBOTO

MPEUMYILECTBA KOMaHJHOH 31
WHAUBUAYAIbHON paboOThI;

- IIPUHUMATh LEeIn COBMECTHOMI
JIeATEIbHOCTH, OpraHU30BbIBATH u
KOOpJAMHUPOBaTh  JEHCTBUS 1O €€

JOCTH>KEHHIO: COCTABIISATH IIJIaH JEHCTBHI,
pacrpenensaTb poJii € YYETOM MHEHUH
YY4aCTHUKOB  OOCYXJaThb  pe3yJbTaThbl
COBMECTHOM paboThI;

- KOOPJIMHUPOBAThH U BBHIMOJIHATH paboTy B
YCIOBUAX PCAIBHOI'O, BHUPTYyaJbHOI'O H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

- OCYLLIECTBIIATh MO3UTUBHOE
CTPATEernyecKoe IMOBEJICHUE B Pa3IMYHBIX

CUTyalUsX, IMpOSBIATH TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATHBHBIM
Osiaagenne YHHUBepPCAJbHBIMU

PeryJsiTHBHbIMU JAeHCTBUAMM:

') NPUHSATHE ce0s M APYTHX JIOAei:

- TpPUHUMATh MOTHBBI U APIyMEHTHI
JIPYTUX JIIOJECH NPU aHAJIU3€ PE3yJIbTaTOB
JIeATEIIbHOCTH;

- MPU3HaBaTh CBOE MPABO U MPaABO JIPYTUX
JI0JIeH Ha OIIMOKU,

- pa3BUBaTh CIOCOOHOCTH MOHHMATH
MUP C TIO3UIUHU APYTOro YeIOBEKa

B 00J1aCTHIKOJOTHYECKOI0
BOCITHTAHHUA:

- cOpMHUPOBAHHOCTH  IKOJOTHUYECKON
KYJBTYPHI, ITOHUMAaHHE BIUSTHUS

CONHAJIBHO-OKOHOMHWYCCKUX ITPOILECCOB HA

"Hemetainbl") B COOTBETCTBUM C IpPaBWJIAMH TEXHUKH
0e30macHOCTH  mpH  OOpamieHMd € BEIIECTBaMH |
1a00paTOpHBIM 000pPYJOBAaHHEM; MPEACTABIATh PE3yJIbTATh
XMMHYECKOTO OJKCIIEpUMEHTa B (hOpMe 3aluch ypaBHEHHI
COOTBETCTBYIOIIUX peakuuid U (OPMYJIMPOBATH BHIBOABI Ha
OCHOBE 3THX pe3yJIbTaTOB

chopMHUPOBATH MPEJCTABICHUSA: O XUMHYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MUpPA, POJIM XUMHUH B TIO3HAHUU
SBJIEHUHN MPUPOJBI, B POPMUPOBAHUU MBIILIEHUS U KYJIbTYpPHI
JUYHOCTH, €€ (PYHKIIMOHAIBHON TpaMOTHOCTH, HEOOXOAMMOMN
JJIA PEIICHUA IMPAKTUICCKUX 3a1a4 nu 3KOJIOTUYECKHU



MIPOU3BOJICTBA, 3PPEKTUBHO
JICHCTBOBATh B YPE3BbIYANHBIX
CUTYaIUIX

[1K 1.8. BeioaHsaTs pusndeckuit
aHaiIn3 00pasLoB U Mpod B
IOJIEBBIX YCIIOBUSX.

COCTOSIHUE MPUPOJHOW H COLHAIBHOMN
cpenpl, OCO3HaHUE r7100aJbHOTO
XapakTepa 3KOJOrHUECKUX Ipodiem;

- IUIAHUPOBAaHME M  OCYUIECTBJICHHUE
JICHCTBUM B OKpYyXarolled cpene Ha
OCHOBE 3HAHMS LEJell  yCTOWYUBOIO
pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HEIpUsATUE JIEHCTBHI,
MIPUHOCSIIMX BPEJ OKPYKAOIIEN CPENE;

- yMeHUue MIPOTrHO3UPOBATH
HeOJIaronpusITHbIE 9KOJIOTMYECKUE
MOCJIE/ICTBUS peANPUHUMAEMbBIX
JIEMCTBHM, IPEAOTBPAILATD UX;

- pacIIMpEHHUE OMbITa JIeATEeIbHOCTU
HKOJIOTMYECKOM HANPaBIEHHOCTH;

- OBJaJeHUE  HaBBIKAMH  y4eOHO-
HCCIIEN0BATENIBCKOM, MIPOEKTHOMN u
COLIMAJILHOW JESTENIBHOCTH;

000CHOBAHHOTO OTHOILIEHHS K CBOEMY 37I0POBBIO M IPUPOIHOM
cpene;

- YMeTb CcOOJI0/IaTh MpaBHUiIa 3KOJIOTUYECKH IEIECO00pa3HOro
HOBEJEHU B OBITY M TPYIOBOH JEATEIBHOCTH B LEJAX
COXpaHEHHUs1 CBOEr0 3IO0pPOBbSI M OKpYXKaroLEeHd IPUPOSHOU
CpElpl; YUYUTBIBATH OIIACHOCTb BO3JECHCTBUS HA JKHUBbBIC
OpTraHHU3MbI OIPCACIICHHBIX BCIICCTB, IIOHHUMas CMBICJI
II0Ka3aTels PEeAEIbHON JOIyCTUMON KOHIICHTPaLu1

-yMEHUE IJIAaHUPOBATh U OCYIIECTBIISTH IEHCTBUS HalpaBiIeHHbIE HA OTOOP U UCCIIEJOBaHHUE ITPOO BOJIbI
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2. CTPYKTYPA U COAEP KAHUE OBH_IEOEPA3OBATEJII)HOI71 JUCHHUITIUHBI
«XHUMMUA»
2.1. O0beM TUCHUIIMHBI U BHABI Y4eOHOI padoThl

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

B T.4.

OcHoBHoOe€ conepxxaHue 64

BT. 4..

TEOpETHUECKOe 00yUueHue 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. TemaTnyecKkuii JIaH 1 coaepiKaHuEe NUCHUIIJIHHDBI «XuMHU»

HaunmenoBanue
pa3iesioB U TeEM

Conepsxanne y4e0HOro MaTepuasia (0CHOBHOE U NPO(ecCHOHAILHO OPHEHTHPOBAHHOE)?,
J1a00paTOpHbIE U NPAKTHYECKHUE 3aHATHS, IPUKJIATHON MO1YJ/Ib

O0LéM
4acoB

dDopmHpyeMble
KOMIIETCHIIUH

1

2

4

Coaep:xanue y4eOHOro MaTepuaJia

64

Paznen 1. Teopernueckue 0CHOBbI XUMHH

18

Tema 1.1.

OCHOBHBIE XUMHUYECKIE
MOHATUS M  3aKOHHI,
CTPOCHHUE aTOMOB
XUMHYECKHUX
9JIEMEHTOB

Coaep:xxaHue y4eOHOIro MaTepuaJia

XuMudeckuil anmeMeHT. AToM. Sapo aToma, M30TOMbI. DJIEKTPOHHas 000JI0YKa. DHEpreTUYecKue
YpOBHH, MOIYypOBHH. ATOMHBIC opOuTanu, s-, P-, - smemenTbl. OCOOEHHOCTH pacHpeaeICHUs
ANIEKTPOHOB MO OpPOUTAISAM B aTOMax »JIIEMEHTOB IEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAs
KoH(puryparms atroMoB. OCHOBHBIE XUMHUYECKUE 3aKOHBI

IlpakTH4YecKue 3aHATHSA

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

OTHocuTeNnbHBIE aTOMHasT M MOJIEKyJsipHas Macchl. MossipHas Macca. KonuuecTBo BelecTsa.
MaccoBast 707151 BemiecTBa. 3akoH ABorajpo. MossipHblii 00beM ra3zoB. OTHOCHUTENbHAS MJIOTHOCTb
ra3oB. PacueTsl 0 ypaBHEHUSM XUMHUECKUX PEAKIUI C MCIOJIB30BaHUEM MAcCOBOM JI0JI BEIIECTBA,
o0beMa (HOpMaJIbHbIE YCIIOBHSI) Ta30B, KOJMUYECTBA BEIIECTBA

OK 01

Tema 1.2.
[Iepuoanueckuii 3aKoH
U IIepnonnueckas
CUCTEMa XMMHMUYECKUX
aneMeHTtoB  JI. n.
MenpeneeBa, Ux CBA3b
c COBPEMEHHOMN
TeOpUe CTPOEHUS
aTOMOB

Coaep:xxaHue yueOHOro MaTepuaJia

HpaKTuqecm[e 3aHATHSA

IIpaktuyeckass pabdora Ne2. «l3yueHune mepuOJUUECKUX 3aKOHOMEPHOCTEH M MX B3aMMOCBSI3U CO
CTPOCHHEM aTOMOBY.

Ilepuognueckas cucrema xumudeckux 3nemeHToB .M. MenaeneeBa. CBs3b NEPUOANYECKOTO 3aKOHA
n Ileppoguyeckoi cHCTEMBI XHUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPHEW CTPOCHMS aTOMOB.
3aKOHOMEPHOCTH HW3MEHEHMsI CBOMCTB XHMHYECKHUX 3JIEMEHTOB, 00pa3yeMbIX MMM MPOCTHIX U
CJIOKHBIX BEIIECTB IO IpymnmnaM u nepuojam lleprogndeckoil cucteMbl. 3HaUYE€HHE MEPUOAUIECKOTO
3aKOHA M CUCTEMBI XuMHYeCKUX ieMeHToB JI.M. MeHeneesa B pa3BUTUH HAYKHU.

OK 01
OK 02
IIK1.8...

! O6pazoBareibHas OpPraHU3allds BIPaBe CAMOCTOATEILHO ONPEENATh MOC/IEA0BATEIEHOCTD U3yUEHHs Pa3eioB U TEM, BXOAALIMX B HUX, & TAKXKE IIEPEPacpe/IeNaTh KOJUIECTBO YacoB I
OCBOCHHUS 00YJAIOIHUMUCS yIeOHOTO MaTepuana, ¢ y9eTOM JIOTUKHA (OPMHUPOBAHUS TUCIUTUTMHAPHBIX PE3yIbTaTOB, OOMIMX M MPO(ECCHOHATBHBIX KOMITETEHITHA, MEKIIPEMETHBIX CBSI3EH C
JIPYTHMH TUCIHUIUTMHAMH 0011e00pa30oBaTeIbHOr0 1 00menpodeccnoHanbHoro MukioB yuednoro miana OIT CIIO.
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VYcraHoBiIeHUE CBSI3M MEXAY CTPOCHHEM AaTOMOB XHUMHYECKHUX JJIEMEHTOB M MEPHUOIUYECKUM
H3MEHEHHEM CBOMCTB XHMHYECKHX JJIEMEHTOB M MX COCAUHEHHH B COOTBETCTBHH C ITOJIOKECHHEM
Ilepuonnueckoir cucrembl. PemieHue NPakKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha
XapaKTEePHU3allUI0 XHMHUYECKHX JJeMeHTOB «Mertaumyeckue / HEMETaUIMYeCKHe CBOWMCTBA
XUMUYECKUX DJIEMEHTOB B COOTBETCTBHUM C UX OJJCKTPOHHBIM CTPOCHHUEM U TOJOXKEHHEM B
MEepUOINYECKOIN cucTeMe XumMudeckux 3seMeHToB .M. MeHeneeBay

Tema 1.3. Copnepxxanue yueOHOro MmarepuaJia OK 01
Crpoenne  BemectBa | CTpoeHHe BellecTBAa. XUMHYECKash CBA3b. BUIBI XUMHYECKOH CBSI3M (KOBaJCHTHAs HEMOJSpHAs U
U IIPUPOJIa XMMMYECKON | TIOJISIpHAs, MOHHASI, METaJuIMYecKas). MexaHu3Mbl 00pa3oBaHMs KOBAJCHTHOW XMMHYECKOW CBSI3U
cBs13u. MHoroo0pasue | (0OMeHHBIIH u JIOHOPHO-aKIENTOPHBIN). Bonoponnas CBSI3b. BanenTtHOCTS.
BELIECTB OnekTpooTpulaTesIbHOCTh. CTeneHb OKUcaeHUsl. IOHbI: KaTHOHBI M AHHOHBI
IIpakTH4yecKkue 3aHATHS
[Tpaktuyeckas padora Ne3. «CTpoeHune BemecTBa U MPUPOIa XUMUIECKOHN CBS3HY.
JleMoHCTpanus Mojiesiel KpUCTAINIMYECKUX PEIEeTOK: HOHHOM (XJIOpH]L HATpHsl), aTOMHOH (rpaduT u
anamas), MOJIEKYJISIpHOM (YTIICKUCIBIN ra3, oa), METATMYECKON (HaTpui, Maruuii, Mmeas). Pemenne
NPAaKTUYECKUX 3aJaHMi Ha COCTaBJICHME >JEKTpOHHO-rpaduyeckux Qopmyn siemeHtoB 14
EPHUOJIOB
Tema 1.4. Copaepxxanue yueOHOro MmarepuaJia OK 01
Knaccudukanus, Knaccugukanus Heopranuyeckux BemiecTB. HoMmeHKIaTypa HEOpPraHHMYECKHMX BEUIECTB (OKCHIBI, OK 02
" HOMEHKJIATypa | TUAPOKCUABI, KHUCJIOTHI, COJHM). BelmiectBa MOJEKYISIPHOTO M HEMOJEKYJSPHOIO CTPOEHUS.
HEOPraHUYECKUX ArperatHble cocTosiHUS BemiecTBa. Kpucraminueckue u aMmop¢Hble BellecTBa. 3aKOH MOCTOSHCTBA
BELIECTB cocTaBa BellecTBAa. THUIMbl KPUCTAIMYECKUX pPEIIeTOK (aTOMHAas, MOJEKyJsApHas, HWOHHasd,

MeTaJ'IJ'II/ILIeCKaSI). 3aBHCHMOCTh CBOMCTBA BCIICCTB OT THUIIA KpI/ICTaJ'IJ'II/I"IeCKOI\/’I peI_HéTKI/I

HpaKTuqecm[e 3aHATHSA

[Tpaktuyeckas padora Ned. «HomeHkI1aTypa HEOPraHMUECKUX BEIIECTBY.

Pemenne npakTuyeckux 3aJaHUi MO KiacCU(pUKALMK, HOMEHKIAType U XUMHYECKHM (popMmysiaM
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB (yrapHbli ra3, yrieKHCIbId ra3, aMMHaK, TaiieHas
U3BECTb, HEramieHas U3BECTb, MMUTHEBAsI CO/AA W JAPYTUX): Ha3BaHUS BEIIECTB MO MEXIyHapOIHON
(MIOITAK) mnu TpuBHAIbHOW HOMEHKIJIATYpe M COCTaBlieHHE (OpMYJbl XMMHUYECKHX BEIIECTB,
ornpezeNieHue MpUHAUIeKHOCTH K kiaccy. [louck nHdopmanuu no Ha3BaHUSAM, HJIEHTU(DUKATOPaAM,
CTPYKTYPHBIM (opMyJaM. AHaIN3 XUMUYECKON MH(pOpMAaLUY, OTy4aeMoil U3 pa3HbIX UCTOYHUKOB
(cpenctB MaccoBoii nH(opmanuu, cetb HTEpHET U ApyTHe)
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Tema 1.5.
Tunet XUMHUYECKHUX
peakuui

Coaep:xxanue y4eOHOro MaTepuaJa

Xumudeckas peakius. Kinaccudukaiuss XMUMUUSCKUX PEaKIUii B HEOPTaHMYECKOW M OpraHUYeCKON
XUMHMH. 3aKOHbl COXpPaHEHMsI MacChl BEIIECTBA, COXPAHEHMUsS M IPEBPALLEHUS HHEPrUM IpU
XUMHUYECKUX peakiusax. OKUCIUTEeIbHO-BOCCTAHOBUTENIbHBIE peakiuu (YpaBHCHHS OKHUCIICHHSI-
BOCCTAaHOBJICHUA, CTCIICHDb OKUCJICHUA, OKHCJIIUTCIIb u BOCCTaHOBUTCIIb, OKHCJIUTCIBbHO-
BOCCTAHOBHTEIIbHBIC PEAKIMd B TMPHUPOJE, MPOU3BOACTBEHHBIX MPOIECCaX W IKHU3HEACATSIbHOCTH
OpPraHu3MOB)

OK 01
IIK 1.5

Tema 1.6.
CKOpOCTh  XMMHYECKUX
peakimii. XUMHUYECKOE
paBHOBECHE

Coaep:xanue yueOHOro MaTepHuaJia

CKOpOCTh PEaKIH, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB: MPHUPOJIBI PEarUPYIOIINX BEIICCTB,
KOHIIEHTpAllUh PEarupyroliux BeEIIECTB, TEMIIEpaTypbl W IUIOIIAJA PEAKIIMOHHON IMOBEPXHOCTH.
TeroBeie 3(DPEKTBI XUMUYECKHX PEAKIUN: SK30- W DSHAOTEpMHUYECKHE peakiuu. OOpaTumbie
peakiu. XuMU4YecKoe paBHOBecue. DakTophl, BIMUSIONIME HA COCTOSAHUE XUMUYECKOTO PaBHOBECHSI
(KOHIIEHTpAIMsl pearecHTOB WJM TPOAYKTOB peakiuu, naBiieHue, temmeparypa). [lpunuun Jle
I[MIaTense

IIpakTH4yecKkue 3aHATHS

[Tpaktuyeckas padora NeS. «Bnusiaue paznuyHbix (aKTOPOB HA CKOPOCTh XUMHUECKON PEAKIIUN.
Pemenue npakTHKO-OpUEHTUPOBAHHBIX 33aJaHUN Ha aHanu3 (PAKTOPOB, BIUSIOIIMX HAa M3MEHEHUE
CKOPOCTH XMMHUYECKON peakiuu. 3aBUCUMOCTh CKOPOCTU XMMHUYECKOW peaklUy OT MPUCYTCTBUS
KaTaju3aTopa Ha IpUMEpe pas3yIoKEHUs NEPOKCUAA BOAOPOAA C MOMOILBI AMOKCHUAA Mapraiia u
Karayassl. Pemenre npakTHKo-OpueHTUPOBAHHBIX 3aIaHUN Ha MpuMeHeHne npuHnuna Jle-Ilarense
JUIS. HaXOXKJICHHsI HaIllPaBJICHUs CMEIEHUs] PaBHOBECUS XMMHUYECKON peakluu U aHajau3 (akTopoB,
BIIMSIOIIMX HA CMEUICHUE XUMUYECKOr0 PaBHOBECHS

OK 01
OK 02
IIK1.8

Tema 1.7.

PactBopsl, Teopus
AIIEKTPOIUTAYECKON
NUCCOIMAIIUA U MOHHBIN
oOMeH

Coaep:xxanue yueOHOIro MaTepuaJia

PactBopsl. Busibl pacTBOpOB 10 COIepKaHUIO PAaCTBOPEHHOTO BemiecTBa. PactBopumocts. [lonsiTie 0
JTUCIIEPCHBIX cucTemMax. VICTHHHBIE M KOJIJIOMJIHBIE pacTBOPbL. MaccoBasi 1051 BEUIECTBA B pacTBOPE.
[Tonsitue o BomopoaHom mokaszarene (pH) pactBopa. Dnexrponutuueckas nuccoruanus. CibHbIE U
cl1a0bIe DIIEKTPOIIUTHI, HEAJIEKTPOJIUTHL. Peakiiuu HOHHOTO oOMeHa

JlabopaTopHble 3aHATHS

OK 01
OK 02
OK 04
OK 07
IIK1.8
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Jlaboparophast pabota Nel «IIpuroroBieHne pacTBOPOBY.

[TpurotoByicHHe pacTBOPOB 3aJaHHONW MAacCOBOH JI0Jiel pPacTBOPEHHOTO BEIIECTBA, IMPOBEICHUE
peakuuii HOHHOrO OOMEHa, ONpeelieHHe CPEbl PACTBOPOB BEUIECTB C IMOMOINBI0 YHHBEPCAIBHOI'O
UHIUKaTopa (KHUCIas, HEWTpaibHas, INENOYHas). 3aJaHus Ha COCTABJICHHE HOHHBIX pEaKIHi.
Pemenne npakTHKO-OpUEHTHPOBAHHBIX PACYETHBIX 33JaHUN HA PACTBOPHI, UCIIONb3YEMbIE B OBITOBOM
Y POU3BOJICTBEHHO# JCATEIbHOCTH YEJIOBEKA

KonTpoabHnas padora 1

CtpoeHue BenlecTBa U XMMUYECKUE peakiuu (1o pasaeny 1)

Paznen 2. Heoprannyeckasi XumMus

10

Tema 2.1.
DOU3NKO-XUMHYECKUE
CBOICTBa
HEOPTraHUYECKHUX
BCIIECTB

Coaep:xaHue y4eOHOIro MaTepuaJia

Mertamnbl. [Tonoxxenue metaiuioB B [lepnoandeckoil CUCTEME XUMHUYECKHUX 3JIeMEHTOB. OCOOEHHOCTH
CTPOCHUSI 3JEKTPOHHBIX 000JI0YeK aToMOB MeTauioB. OOmme (u3ndeckue CBOWCTBA METALIOB.
CniaBbel METaJUIOB. DJIEKTPOXUMHUYECKUH psJl HANpPSHKEHUH MeETauioB. XHMHUYECKHE CBOMCTBA
BOKHEUIIIMX METAJUIOB (HATPHH, KaJIMi, KaJbIIMHA, MATHUN, AIFOMUHUHN, IIMHK, XPOM, JKEJIe30, ME/Ib) U
ux coenuHeHnid. O0mmMe crnocoObl MonyYeHus MeTauioB. [I[puMeHeHre MeTallJIOB B OBITY M TEXHUKE

Hemeramnsl. Ilonoxxenne nHemeraioB B Ilepumonnueckoil cucrteme Xxumudeckux siemeHtos [I.U.
MenzeneeBa U 0COOGHHOCTH CTPOCHHsI aTOMOB. DU3WYECKUE CBOICTBA HEMETAIIOB. AIIOTPOIUS
HEMETaJUIOB (Ha TMpuMepe Kuciopoja, cepbl, (ochopa u yriaepona). XuMHUUYECKHE CBOWCTBA U
IPUMEHEHHE BaXXKHEHIINX HEMETAJUIOB (TaJIoT€HOB, Cephl, a30Ta, Gpocdopa, yriaepoja U KpeMHHS) U UX
COEMHEHNI (OKCHI0B, KHUCIOPOACOAEpPkAIIUX KHUCIOT, BOAOPOIHBIX coenuHeHuil). [Ipumenenue
BKHEHIINX HEMETAJUIOB U UX COCIMHEHUIN

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKUX BCIICCTB (OKCI/II[OB, THUAPOKCHUIOB,
KHCJIOT, coJieil u )lp) I'eneTnueckas cBA3b HEOPTraHNYCCKUX BCIICCTB, IIPUHAAJICIKAIINX K PA3JINIYHBIM
KJj1accaM. 3aKOHOM€pHOCTI/I B HM3MCHCHHHU CBOICTB MMPOCTBIX BEIICCTB, BOAOPOAHBIX COGI[HHGHHﬁ,
BBICHIUX OKCUJA0B U THAPOKCUIOB

HpaKTuqecm[e 3aHATHSA

[Tpaktrueckas padota Ne6. « DU3NKO-XUMHUYECKHUE CBOMCTBA HEOPTAHUUECKUX BEIIIECTBY.
CocraBneHre ypaBHEHUM XMMHYECKUX PEAKLU C y4aCTUEM MPOCTHIX U CIOKHBIX HEOPraHUYECKUX
BELIECTB: METAJUIOB U HEMETAJUIOB; OKCHJOB METa/JIOB, HEMETANIOB UM aM(OTEPHBIX 3JIEMEHTOB;
HEOPTaHMYECKUX KHUCIOT, OCHOBAaHUN M aMQpOTEepHBIX TUIPOKCHUIOB; HEOPTaHUYECKUX COJICH,
XapaKTepHU3YIOIINX UX CBOMCTBA.

Pacuérel mMacchl BemecTBa wiM 00bEMa Tra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIIU
00BEéMY OJIHOTO W3 YYaCTBYIOIIUX B PEAKIMH BEHIECTB, PacuéThl Macchl (00BbEMa, KOJIMYECTBA

OK 01
OK 02
OK 04
IIK 1.8
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BELIECTBA) NPOAYKTOB DPEAKIUH, €CIM OJHO M3 BEIIECTB MMEET IpUMecH. PerieHue npakTHKO-
OPMEHTUPOBAHHBIX 3a/JlaHUil Ha CBOICTBa, COCTaB, IOJlyueHHE M O€30IIaCHOE HCIIOJIb30BAaHUE
BOKHEHUIIMX HEOPTraHUYECKHUX BEIIECTB B OBITY U MPO(ECCHOHATBHON NeSITEIbHOCTH YeIOBEKa

Tema 2.2. Coaep:xkaHue y4eOHOro MaTepHuaJa OK 01
Unentnduxanus JlaGopaTopHbie 3aHATHS OK 02
HCOPraHMICCKUX JIaGoparopnas padota Ne2 «MneHTrnduKkanus HEOPraHUIECKUX BEIIECTBY. OK 04
BCHICCTB Pemenne skcrepuMeHTaIbHBIX 3a/lad MO XUMHUYECKUM CBOMCTBAM METAJIOB M HEMETalIOB, IO IK 1.8
pacrno3HaBaHUIO U MOJYYEHHUIO COEIMHEHUI METAJUIOB U HEMETAJUIOB (B3aMMOEHCTBHE TUAPOKCUAA
ATIOMHUHHS C PAcTBOpPaMHM KHUCJIOT U MIenodeit,). VneHTudukanus HEOPraHMYECKUX BEIUIECTB C
UCTIOJNB30BAHUEM HX (PHU3UKO-XMMHUYECKHX CBOWCTB, XapaKTEPHBIX KAYEeCTBEHHBIX PEAKIUU.
KauecTtBenHsble peakiuu Ha cynbhar-, KapOoHaAT- U XJIOPHUA-aHUOHBI, HA KATHOHBI METAIIJIOB M KaTHOH
aMMOHHUSI
KonTtpoubHas pa6ora 2 |CBoiicTBa HEOPraHUYECKUX BEIIECTB (10 paszaeny 2)
Paznen 3. Teopernueckne 0CHOBBI OPraHMYeCKOM XMMHUM
Tema 3.1. Copnepxxanue yueOHOro MaTepuaJia OK 01
Knaccudukanus, [Ipenmer opranmdeckoil XumMHuM: €€ BO3HMKHOBEHHE, Pa3BUTHE W 3HAUEHHE B TOJIYYEHUU HOBBIX
CTPOEHHE H|BelleCTB W MarepuanoB. Teopust cTpoeHuss opraHumdeckux coeauHenuid A.M. bBytieposa, eé
HOMEHKJIaTypa OCHOBHBIE TOJIOKeHUS. CTpPYKTypHbIe (DOpPMYJIBl OpraHWYEeCKUX BemlecTB. ['omosorus, uzomepus.

OpPraHn4€CKuUX BCHICCTB

XHWMHYECKas CBA3b B OPTaHUYECKUX COCTMHEHUAX: KPaTHBIE CBSI3H, G- U T-CBSI3H.

[IpencraBnenne o KiIaccUpUKAMM OpraHMYecKUX BellecTB. HoMeHKIaTypa OpraHMYecKHX
COEMHEHMNH (CHUCTeMaTHyecKasi) U TpHUBHAJIbHbIE HA3BaHMS BaXXHEHMIIMX IPEACTaBUTENEH KIIacCOB
OpPraHUYECKUX BELIECTB

HpaKTuqecm[e 3aHATHSA

[Tpaktuueckas padota No7. «HoMmeHKIaTypa OpraHU4eCKUX BEIIECTBY.

O3zHakoMJIeHHE C 00pa3I[aMi OPraHMYECKUX BEIIECTB M MaTepuaiaMy Ha UX OCHOBE, MOJICITMPOBAHHE
MOJICKYJl OpPTaHWYECKHUX BEIIECTB, HAONIOJCHWE W OIUCAaHHE JEMOHCTPAIMOHHBIX OITBITOB I10
MIPEBPAIICHUIO OPraHUYEeCKHX BEIIEeCTB NMPU HAarpeBaHWM (TUIaBICHHE, OOYTIMBaHWE W TOpPEHUE).
CocTaBiieHHe TIOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJI OpPraHUYECKHX BEIIECTB OTICITHHBIX
KJIACCOB, WCIOJIB3Ys WX Ha3BaHHUS 1O CHUCTEMATHYECKOW W TPHBHAIBHOW HOMEHKJIAType (ITHIICH,
alleTHIeH, TIULEpHH, (eHoN, (GopMaibAeTHa, YKCYCHas KHCIOTa, TIHUIHH). PacueTsl mpocrteiiieit
(hOpMyYJTBI OPTaHIMYECKOM MOJIEKYJIBI, UCXOIS U3 DJIEMEHTHOTO cocTana (B %)
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Paznen 4. YrieBoaopoabt

10

Tema 4.1.
YrieBonopoasl UM MX
IPUPOJHBIE HCTOYHUKHU

Conep:kanue y4eOHOro MaTepuaa

[IpenenpHble yriaeBoaopoAbl (aJlkaHbI)! COCTaB M CTPOCHHE, FOMOJIOTMUECKUN psia. MeTaH M 3TaH:
COCTaB, CTpOeHHE, (HU3MYecKHne W XHUMHYECKHE CBOWCTBA (PEaKiMu 3aMelIeHUss U TOPCHUs),
MIOJIyYE€HUE U IIPUMEHEHHE.

HenpenenbHblie yriieBogopoabl (aIKEeHbI, aTKaHMEeHbI, aIKHHBI).

AJIKEHBI: COCTaB U CTPOEHUE, T'OMOJIOTMYECKUH psiA. OTWIEH U IPOIWJIEH: COCTaB, CTPOEHUE,
¢bu3nuecKkue M XUMHUYECKHE CBONCTBA (pEakluu TUIPUPOBAHMS, TaIOTEHUPOBAHUA, THUIpATallly,
OKHCJICHUS U TIOJIMMEPHU3AIINH) TIOJTyUYEeHHUE U IPUMEHEHHE.

Ankanuensl: OyrtaaweH-1,3 w MertmnOyramueH-1,3, XHMHUYECKOE CTPOCHHE, CBOMCTBA (peaKiius
MOJIUMEPHU3AIMHK ), IPUMEHEHHUE (1)1 CHHTE3a MPUPOJTHOTO U CHHTETHUECKOTO KaydyKa U PE3HHBI).
AJKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMS, TOMOJIOTUYECKUM Psifl. AUETUIICH: COCTaB, XUMHYECKOE
CTpoeHHe, (U3NYECKME W XUMHUYECKHE CBOWMCTBAa (peaklUuUu TUIAPUPOBAHMS, TaJOTCHUPOBAHUS,
THIpaTaIllik TOPEHHUs), MOJyUYCHHE U MPUMEHEHHE (MCTOYHHMK BBICOKOTEMIIEPATYPHOTO IJIAMEHHU JIJIS
CBAapKH U PE3KU METAJLIOB)

Apomaruueckue yrieBoJopoabl (apeHsl). beH3om M Tolyon: coctaB, CTpoeHHe, (U3UUECKHue U
XUMHUYECKHE CBOMCTBa (peakiuu TaJOreHUpPOBaHMS W HUTPOBAHUS), MOJyYE€HUE M IPUMEHEHHUE.
Tokcu4HOCTh apeHOB (BiMsHHE OCH3071a HAa OpraHH3M 4YelloBeKa). [ eHeTHYecKas CBS3b MEXIY
YIJIEBOIOPOAAMHU, IPUHAIEKAITMMU K pa3InYHBIM KJIaccaM.

[TpupoHbIe HCTOYHUKH YTIeBOAOPOAOB. [IpupoaHblii ra3 u nonyTHele HeTsHbIe ra3sl. Hedts u eé
npoucxoxaeHue. CrnocoObl  mnepepabOTKu  He(QTU: TEpPEeroHkKa, KpPEeKUHTr  (TEpMHUECKUH,
KaTaluTudeckuit), nupoau3. [IpoaykTel nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH
u B ObITy. KaMeHHBIH yrosb U IPOAYKTHI €r0 nepepaboTKH

OK 01
OK 02
OK 04
IIK...

Tema 4.2.
DOU3NKO-XUMHYECKIE
CBOMCTBA
YIJIEBOJOPOIOB

Coaep:xxanue yueOHOro MaTepuaJia

JlabGopaTopHble 3aHATHSA

JIaGoparophas pabota Ne3 «CBoicTBa yriaeBOAOPOIOBY.

TpuBnanpHas W MeEXIyHapoJHas HOMEHKJIATypa, XHUMHUYECKHE CBOMCTBA, CIOCOOBI MOJIYYEHHS
yraeBonoponoB. llomyuenue sTuneHa M M3ydeHHE €ro CBOWMCTB. MopaenupoBaHue MOJEKYNI U
XMUMHUYECKHX MPEBPAICHUI yIJIeBOJOPOOB (Ha MpHMepe STaHa, ATWJICHA, aleTHICHA W Ip.) U
raJIOT€HONPON3BOAHBIX

OK 02
OK 04

Paznen 5. Kuciopoaoconepskainiue oprannyeckue coeIuHeHus

14

17




Tema 5.1.
Cruptsel. ®enon

Coaep:xanue y4eOHOro MaTepuaJia

[IpenenbHbIe OJHOATOMHBIC CHHPTHI (METAHOJ M 3TAHON). CTPOCHUE, (U3MUYCCKHE U XUMHUYCCKUE
CBOMCTBa (peakUuu C aKTHBHBIMU MeETaJllaMH, TIaJOr€HOBOJOpPOJaMHU, TOpPEHME), IPUMEHEHUE.
Bonoponnsie cBsizu Mexy MoJieKyJdamMu cnupToB. Pusnonoruueckoe JeiHCTBHE METaHOJa U 3TaHOJIa
Ha OPraHM3M YEJIOBEKa.

MHoroaroMHble CIUPTHl (ITHICHIJIMKOIb M TJHIIEPHH). CTPOCHHE, (DU3UYECKHE U XUMHUYCCKHE
CBOMCTBA (B3aUMOJICHCTBUE CO LIEIIOYHBIMU METallJlaMH, KaUECTBEHHAsl PEaKUsi Ha MHOIOATOMHBIE
cnupthl). Dusnonoruueckoe [eHCTBUE Ha OpraHu3M 4YenoBeka. [IpuMeHeHHe TIUIEpPHHA U
STHJIECHIJIUKOJIS.

®enon. CTpoeHre MONEKYIbI, (PU3HUECKUE U XUMHUYECKUEe CBOMcTBa eHona. TOKCHYHOCTh (eHona,
ero (uszmonornyeckoe IeHCTBHE HA OpraHu3M 4enoBeka. [lpumenenue genomna

OK 01
OK 07

Tema 5.2.
ANbIETUIbI.

Kap6oHOBBIE KHCTOTHI.

Crnoxuble 3¢upbl

Coaep:xanue yueOHOro MaTepuaJia

Anpreruzipl ¥ KeTOHBI ((OpMallbJeTH/A, ameTanblIerui, AaleToH): CTpOeHue, (Qusnueckue u
XUMHYECKHE CBOMCTBA (peaklUuy OKUCICHHS U BOCCTAHOBIICHUS, KAYECTBEHHbBIE PEAKIINH ), TOTyUYEeHUE
U IPUMEHEHUE.

OAHOOCHOBHBIE TpeNebHbIe KapOOHOBBIE KUCIOTHI (MypaBbUHAs M YKCYCHas KUCJIOTHI): CTPOCHHE,
(dbu3YecKre U XUMUYECKHE CBOMCTBA (00IIIMe CBOMCTBA KUCIIOT, PeaKkiius dTepruuKaIim), MoJydeHre
u npuMeHeHue. CTeapuHOBas M OJEMHOBAs KUCIOTHI KakK IPEICTaBUTEIM BBICIIMX KapOOHOBBIX
KHCIIOT. Mbl1a Kak COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, X MOIOIIIEE AEHCTBUE.

CrnoxHble 3(Upbl Kak MPOU3BOAHbIE KapOOHOBBIX KHMCIOT. I'Maponu3 cioXHbIX 3¢upoB. Kupsl.
I'mapomnus xupos. [Ipumenenne xupoB. bruosornueckas posb )KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
VYrieBoabl

Coaep:xanue yueOHOro MaTepuaJia

VYrneBoabl: cocTtaB, Kiaccuukanus yrieBoAoB (MOHO-, AW- W TMojducaxapuisl). [mrokoza —
MPOCTEUIINI MOHOCAXapHU/: OCOOCHHOCTH CTPOCHHUS MOJIEKYIIbI, (PU3UYECKHE U XUMUYECKHUE CBOMCTBA
TIIIOKO3BI (B3auMozeiicTBue ¢ ruapokcuaoM meau (II), okucneHne aMMHUa4yHBIM PAacTBOPOM OKCHJIA
cepebpa (1), BoccraHoBeHHE, OPOKEHUE TIIFOKO3bI), HAXO0XKICHUE B IPUPOJIE, TPUMEHEHHE TIIOKO3HI,
Ouojoruyeckas pojib B KU3HEIEATENbHOCTH opraHu3Ma uenoBeka. dortocunres. Ppykro3za Kak
U30MEDP IIIFOKO3BI.

Caxapo3za — mNpeACTaBUTENb JUCAXapUIIOB, THUAPOJIM3 Caxaposbl, HaXOXJIEHUE B IMPHUPOAE U
MIPUMEHEHUE.

[Tonucaxapuapl: Kpaxmanl M ILEJUI0J03a Kak NpupojHble mnoiumepbl. CTpoeHue Kpaxmana u
[[EJUTIONIO3bI, (DM3MUYECKHE M XUMHUYECKHE CBOWCTBA Kpaxmana (THIPOJU3, KaYeCTBEHHAs PEaKIUs C

OK 01
OK 02
OK 04
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HOJIOM)

Tema 5.4. Coaep:xkaHue y4eOHOro MaTepuaJia 4 OK 01
DU3UKO-XUMUYECKUE IIpakTHYyeckHne 3aHATHA OK 02
CBOMCTBA IIpakTryeckas pabora Ne§. «HomeHkIaTypa KUCIOPOJOCOAEpKAIUX OPIrAaHUYECKUX COSIUHEHUI. OK 04
KHUCIIOPOAOCOACP AKX | TpuBHaibHAS M MEXAyHApoJHAs HOMEHKIATypa, XHMHYECKHE CBOWCTBA, CIOCOOBI IOJIyYeHHs
OpPraHUYECKUX CIIUPTOB U (DEHOJIOB, KAPOOHOBBIX KHUCIOT M 3(UPOB, albAeruzioB U KeToHOoB. CocTaBieHUE CXeM 2
COeIMHEHUI peakuuii (B TOM 4YHCIE€ [0 TPEUIOKEHHBIM IE€NOYKaM I[PEBpPALIEHUI), XapaKTepU3YIOLINX

XMMHMUYECKHE CBOMCTBA KUCIOPOAOCOAEPKAMX OPraHMYEeCKUX COCIUHEHUN

JlabopaTopHas pabora Ne4. «XumMHuueckre CBOMCTBA CIIUPTOB U YKCYCHOM KUCIIOTBI».

IIpoBenenue, HaOIIOAEHWE W ONUCAHHWE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB,

Ka4eCTBCHHBIC PEAKIMH OJHOATOMHBIX CHUPTOB (OKUCIeHHME OdTaHoia okcumom wmeau (I1)), 2

MHOTOATOMHBIX CIUPTOB (B3auMojelcTBue riuuepuna ¢ ruapokcuaom meau (1)), anpaernmos

(oxucneHne aMMHaYHbIM pacTBopoM okcuaa cepedpa(l) u rumpokcumom meau (I1), B3aumoneiictue

KpaxMaJia ¢ H0JIOM), U3yYeHHE CBOWCTB pacTBOPa YKCYCHOM KHCIOThI
Pa3nen 6. A3oTcoaeprkainye opraHnyeckue coeIMHeHus 4
Tema 6.1. Coaepxkanue y4eOHOro MaTepuasa 4 OK 01
AMUHEL AMMHBI: METWJIAaMUH — NPOCTEHIIMN MPEICTABUTEIb AMUHOB: COCTaB, XHUMHUYECKOE CTPOCHUE, OK 02
AMMWHOKHUCIOTHI. (bu3nuecKre U XUMHUYECKHEe CBOMCTBA, HAXOXKCHHUE B IPUPOJIE. OK 04
benku AMUHOKHUCIIOTH Kak aM(OTepHble OpraHueckue coeuHeHusl. PU3ndecknue U XUMHUYECKUEe CBOMCTBA 5

aMMHOKUCIIOT (Ha MpuMepe IIuiuHa). bruonornyeckoe 3HaueHrne aMUHOKUCIIOT. [lenTu sl

benku kak mnpuponHeie mnonuMepsl. llepBuuHas, BTOpUYHAs M TPETUYHAs CTPYKTypa OEIKOB.

XUMHUYECKHE CBOICTBA OEIIKOB: THAPOIIN3, IeHATYpallHsl, KAYeCTBEHHbIE peaKlIMi Ha OEIKU

IIpakTHYecKHe 3aHATHSA

JlaGopaTopHas padora Ne5«CBoiicTBa a30TOCOAEPKAIINX OPTAHUUECKUX COSTUHEHUN.

dusnuecKkue U XMMUYECKHE CBOMCTBAa aMUHOB (peakIK ¢ KUCIOTaMU U TOPEHHs) U aMUHOKHUCIIOT (Ha 2

npuMmepe riunuHa). HaOnrogeHue u onucaHue J€MOHCTPAllMOHHBIX OIBITOB: JIeHATypalus OelKkoB

IIPYU HarpeBaHUU, LIBETHBIE PEaKIMK OSIKOB
Pa3nea 7. BbicokoMoJIeKyJIIpHbIE COeNHEHUSI 2
Tema 7.1. Coaeprxkanue y4eOHOro MaTepuaJa 2 OK 01
IInactmaccel. IIpakTHYecKHe 3aHATHS 1 OK 02
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Kayuyku. Bonokna

[TpakTuyeckas padora Ne9. «Cunre3, aHaIU3 U KJIacCU(pUKaLKs BEBICOKOMOJIEKYJIIPHBIX COCMHEHUI
OCHOBHBIE TOHATHUSI XMMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHUI: MOHOMEp, IOJIUMEpP, CTPYKTYpPHOE
3BEHO, CTENEHb IMOJIMMEPU3AlNU, CpenHss MOJeKyisipHas Macca. OCHOBHBIE METOJbI CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COCMHEHHUI — MOJIMMEPU3AIHS U MOJTUKOH/ICHCAITHSL.

O3nakomiieHHEe ¢ OO0pasllaMd TPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIIaCTMAacC, KaydyKOB:
IUIACTMACChl  (MOJMATHIICH, MOJMIIPONMIICH, MHONMBUHHUIXJIOPUA, MHOJIMCTHPON); HATYPalIbHBIH U
CHHTETUYECKUE KaydyKH (OyTaJMeHOBBIN, XJIOPOIPEHOBBII 1 H30IPEHOBBIN); BOJIOKHA (HATypalbHbIC
(XJIOTIOK, IIEpPCTh, MENK), HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCK03a), CHHTETUYECKHUE (KarlpoH M
JIaBCaH)

OK 04
IIK...

KonTposbHas pabora 3

CTpyKTypa ¥ CBOMCTBAa OPraHUYECKUX BeniecT (1Mo pasaenam 3-7)

IpodeccHoHaabLHO OPHEHTHPOBAHHOE COAEP/KAHNUE (COdePIRANME NPHUKIATHOI0 MOLYJIs1)?

Pa3znen 8. Xumusi B ObITY M POU3BOJACTBEHHOI IeATEJILHOCTH YeJIOBEKa

Tema 8.1.

XHUMHUYECKHE
TEXHOJIOTHH

B MMOBCEIHEBHOM
U TpodecCHOHAIBHON
JIeSITeIbHOCTH YeJIOBEKa

Coaep:xaHue y4eOHOro MaTepuaJia

(| O |k

[TpaBuia 3K0JIOrHYECKH LEeecO00pa3HOro MoBeIeHHUs. B ObITY M TPYJOBOH JESATEIBHOCTH B LIENAX
COXpAHEHHUs CBOETO 3J0POBbS M OKPYKAIOLIEH NPUPOIHOW Cpeabl, ONACHOCTh BO3ACHCTBHUS Ha
KHUBBIE OPTaHU3MbI OPIraHUYECKUX BEIIECTB OT/EIbHBIX KJIACCOB (YTI€BOJAOPOAbI, CHUPTHI, (DEHOIIHI,
XJIOPOPraHUYeCKHe MPOU3BOJHBIE, aNbAETUABl M Jp.), IOKa3zareldb MpeleibHO JOMyCTUMOM
KOHILICHTPALUU U €ro UCIIOJIb30BaHHUE.

Ponb xumuu B o0ecriedeHnH 3KOJOTNYECKON, SHEPreTHYECKON U MUILEBOI 0€30MacHOCTH, pa3BUTHU
MEIUIUHBI, CO3JJaHMM HOBBIX MaTepuanoB (B 3aBUCUMOCTH OT BHAA MpodecCHOHATbHON
NESITEIbHOCTH ), HOBBIX MCTOYHHUKOB SHEPruu (aJbTEepHATUBHbIE MUCTOUYHUKH 3Heprum). Ilonsarue o
HayYHBIX METOJax MO3HAaHUs BEIIEeCTB U XUMUUECKUX peakiuii. [IpencraBnenns 06 oOmMx HaydHbIX
NPUHILIMIIAX TPOMBIIUIEHHOTO IMOJIy4eHUsS BaXXHEHIIMX BelIeCTB (Ha IpHMepax IPOU3BOJICTBA
aMMMaKa, CepHON KUCIIOThI, METAHOJIA).

XUMHS U 3710pOBbE YeNIOBEKa: MpaBuja 0€30MacHOr0 MCMOIb30BaHUS JIEKAPCTBEHHBIX MPENnapaToB,
OBITOBOM XMMMHU B TIOBCEHEBHOM KHU3HH

IIpakTnyeckue 3aHATHS

[Tpaktuyeckas padora NelO. «IIpuMeHeHNEe XUMUUECKUX BEIIECTB U TEXHOJIOTUH ¢ yueToM Oymyiuei
PO eCCHOHAIILHON IEATEIIEHOCTU.

OK 01
OK 02
OK 04
OK 07
IIK...
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Pemenue kelic-3a7a4 1o TeMaM: MUILIEBbIE IPOTYKThl, OCHOBBI PallMOHAIBHOIO MUTAHUs, BaKHEHNIINE
CTPOUTEIBHBIE M KOHCTPYKLHMOHHBIE MAaTepuajbl, CEIbCKOXO35WCTBEHHOE IPOU3BOACTBO, KpPACKH,
CTEKJIO, KepaMMKa, MaTepualibl Uil 3JEKTPOHUKHM, HAaHOMATepHallbl, TEKCTUJIbHBIE BOJIOKHA,
WCTOYHUKU SHEPTuHu, OPraHMYeCKue U MHUHEpaJIbHbIE y0OpEHHs, JIEKapCTBEHHbIE M KOCMETHYECKUE
IIpenapaThsl, ObITOBAast XUMUS, MATEPUAJIbI U3 UICKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

3ammurTa: [lpeacraBnenue pe3ynbTaToB pelIeHUs Keiic-3a1ad B (opMe MUHHU-IOKIaAa (JI0MycKaeTcs
WCIOJIb30BaHUE TPaQUIESCKUX M TPE3CHTAIMOHHBIX MAaTEPHAJIOB)

IIpomMe:xyTOoUYHAasi aTTecTANUs MO TUCHUIIMHE (TudPepeHIIMPOBAHHBIN 3a4€ET)

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 OIIEHKA PE3YJbTATOB OCBOEHHUSI OBIIIEOEPA30OBATEJIBHOM
JUCHUITJINHBI
KonTpons u oneHka pe3yjabTaToB OOYy4YEHMsI OCYLIECTBIISIETCS IpErNoJaBaTesieM B Ipoliecce

MIPOBEJICHUS MPAKTUUYECKUX 3aHATHH M J1a0OpaTOpPHBIX pabOT, TECTUPOBAHMS, a TAKXKE BBINOJIHEHUS
OoOy4arolMMUCS MHAMBUAYAIbHBIX 3a/JaHUM, TPOEKTOB, HCcaeAoBaHUN. Pe3ynbprarel oOyueHus
OTpeAENsAT, 4YTO oOOyuarouiyecs: AODKHBI 3HATh, MOHUMaTb U JEMOHCTPUPOBATh IO 3aBEPIIECHUU
U3Y4YECHUS] TUCLIUIUINHEL.

Jns  popMupoBaHUs, KOHTPOJISI M OLEHKH pe3yJbTaTOB OCBOCHHsI Y4YEOHOW JIUCIMITIIMHBI
UCMOJB3YETCs] CUCTEMa OLEHOYHBIX MEpONPUATHHA, NpeacTaBifomas co0oil KOMIUIEKC Y4eOHBIX
MEpONPUSATHIA, COTJIACOBAHHBIX C pe3yJbTaTaMu 00ydeHus U copmynupoBanHbix ¢ yuerom ®I'OC COO
(npeametHble pe3ynbTathl o aucuuiuinie) u @I'OC CIIO.

Tunpl OIEHOYHBIX

Ne | OK/IIK | Monyns/Paznen/Tema PesynpraT 00yueHus .
MEpONPHUATHI

| | OcHOBHOE conepKaHUE

1 Paznen 1. ®opmynupoBaTh 0azoBsle |KoHTpoabHasi padoTa
TeopeTnueckne OCHOBBI |OHATHSA U 3aKOHBI XUMHH |CTpOEHHE BELIECTBA U

XUMHH XUMHYCCKUEC pCaKIInU (1'[0
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OK/IIK

Monyns/Pa3nen/Tema

Pesynbrar 00yueHus

Tune! OIEHOYHBIX
MEpONPUATHI

pazneny 1)

11

OK 01

OCHOBHBIE XUMHUYECKHUE
MOHSTHS U 3aKOHBI,
CTPOSHHE aTOMOB
XAMHUYECKHX DJIEMEHTOB

CocTaBisITh XUMHYECKHE
(bopMyJIBl COeIMHEHUH B
COOTBETCTBHUH CO
CTENEHBIO OKUCIIEHUS
XHMHUYECKHX DJIEMEHTOB,
HUCXO/S U3 BAJIEHTHOCTH U
AJEKTPOOTPHUIIATEIIBHOCTH

1. Tect «CTpoeHue aTOMOB
XAMHYECKHUX 3JIEMEHTOB U
MpUpoaa XMMUYECKOM
CBSI3HY.

2. 3ama4y Ha COCTaBJIEHUE
XUMHYECKUX HOpMYIT
JIBYXaTOMHBIX COEITMHEHUM
(oxcuaoB, cynbhuaos,
TUAPUJIOB U T.I1.).

3. 3aganus Ha
KCITOJIb30BaHNE
XAMHUYECKOH CUMBOJIMKH U
Ha3BaHUU COEIUHEHHUU 110
HOMEHKJIaType
MEXIYyHApOAHOTO COI03a
TEOPETUYECKON 1
MPUKIAAHON XUMUU U
TPUBHUAIIbHBIX Ha3BAHUN TSI
COCTaBJICHUS XUMHYCCKUX
dbopMyI IBYXaTOMHBIX
coeMHeHuN (OKCUIOB,
Cynb(UI0B, THAPUAOB U
T.I.) U APYTUX
HEOPTraHUYECKHUX
COCIUHEHHUHN OTACIBbHBIX
KJIaCCOB

1.2

OK 01
OK 02

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas
CUCTEMA XUMHUYECKUX
anemeHToB /1. .
MeneneeBa, ux CBs3b C
COBPEMEHHOU TEOpHUEN
CTPOEHHUSI ATOMOB

XapakTepru3oBaTh
XUMHUYCCKUEC DJICMEHTHI B
COOTBETCTBUU C UX
MIOJIO)KEHHUEM B
MIEPUOIUYECKON CUCTEME
XUMHUYECKUX DJIEMEHTOB
J.1. MenneneeBa

1. Tect «MeTamnnaeckue /
HEMETAINYECKHUE
CBOICTBA,
ANIEKTPOOTPHUIATETFHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHYECKHX AJIEMEHTOB B
COOTBETCTBUE C UX
AJICKTPOHHBIM CTPOCHHUEM U
MTOJI0KEHUEM B
MIEPUOTUYECKON CUCTEME
XUMHYECKHUX DJIEMEHTOB
JI.1. MeHnpaeneeBay.

2. lIpakTudeckue 3a1aHus
Ha YCTAHOBJICHUE CBSI3H
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OK/IIK

Monyns/Pa3nen/Tema

Pesynbrar 00yueHus

Tune! OIEHOYHBIX
MEpONPUATHI

MEXy CTPOCHHEM aTOMOB
XUMHUYECKUX IJIEMEHTOB U
MIEPUOIUYECKUM
M3MEHEHUEM CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U
MX COEAMHEHHI B
COOTBETCTBHUU C
MOJIOKEHUEM
Ilepuonnueckoi cucreMe.
3. IlpakTuxo-
OPUEHTUPOBAHHbIE
TEOPETHUYECKUE 3aJaHus Ha
XapaKTepHU3aLUI0
XUMUYECKUX IJIEMEHTOB:
«Merammndeckue /
HEMETaJUTMUYECKUE
CBOMCTBA,
ANEKTPOOTPHULATENBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHUYECKUX 3JIEMEHTOB B
COOTBETCTBUE C UX
AIIEKTPOHHBIM CTPOCHHUEM U
MTOJIOKEHUEM B
MIEPUOTUYECKON CUCTEME
XUMUYECKHUX JIEMEHTOB
HA.N. MenneneeBa»

1.3

OK 01
OK 04

Crtpoenue BEII[ECTBA
U TIPUPOAA XUMHUYECKOM
cBs3u.  MHoroo6pasue
BEIIECTB

Pemenune 3amanuii Ha
COCTaBJICHUE 3JIEKTPOHHO-
rpadpuyueckux Gopmyi
anemeHTOB 1—4 nepuonoB

IIpakTnueckue 3agaHus Ha
OIIpEIEIECHNE XUMUYECKON
aKTUBHOCTH BEILIECTB B
3aBUCUMOCTH BUJA
XUMUYECKOH CBSA3HU U THUIIA
KPUCTAJUTMYECKOU PELIETKH

14

OK 01
OK 02

Knaccudukanus, u
HOMEHKJIaTypa
HEOPTaHUYECKUX
BEIIIECTB

Pemenne npakTuueckux
3aJaHui 110
KJIacCU(pUKaLuH,
HOMEHKJIAType U
XUMHUYECKUM (popMyiam
HEOPraHNYECKHUX BEIIECTB
pa3IMYHBIX KJIACCOB
Ha3BaHMsI BELLIECTB 110
MEXIYHAPOAHOU
(MIOIMTAK) nnu

1. IlpakTuueckue 3agaHus
Ha oTpe/ieTICHUE
MPUHAJICKHOCTH 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
TPUBHAIIBHOU
HOMEHKJIaType U
cocTaBiieHUE (POPMYJIbI
XMMHUYECKHX BEILECTB,
olpeeneHue
IIPUHAJIEKHOCTH K
KJIaccy.
1.5 |OK 01 Tunel XUMHUecKHX | Xapakrepu3oBaTh THIbl  |[IMcbMeHHas paboTa
OK 04 peakuuii XUMUYECKUX PEeaKLUN «Tunsl XuMHUYECKHUX
peaxkuuii»
1.6 |[OK 01 Ckopocth xumuueckux|Pemenne  3amanuit  Ha|l. 3agaum Ha cocTaBieHME
OK 02  |peakumii. XHMHYECKOC|aganmm3 (pakTOpOB, |ypaBHEHMI peaKIImii:
PaBHOBCCHC BIMSIONIMX HAa W3MEHEHHUE|— COeTUMHEHMS, 3aMEIeHHS,
CKOpOCTHU XUMHUYECKOH | pa3ioxKeHus, 0OMeHa;
peakuuu.  3aBHCHMOCTb|— OKHCIUTEIbHO-
CKOpOCTH XMUMHUYECKOH [ BOCCTAHOBUTEIbHBIX
peakuMyu OT MPUCYTCTBUS [peakluil ¢ UCIOIb30BaHUEM
Pemenue [IPaKTUKO-|METO0/1a JIEKTPOHHOI'O
OpPUEHTUPOBAHHBIX OanaHca.
3aJaHuil Ha NOpHUMEHeHue|2. 3aJauM Ha PacyeT MacChl
npunuumna Jle-lllarense. |BemecTBa nin 06bEMa
ra3oB I10 U3BECTHOMY
KOJIMYECTBY BEILIECTBA,
Macce Ui 00BEMY OTHOTO
U3 yYacTBYIOIIMX B
pEeaKI U BELIECTB; pacu€Thl
Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA)
MPOJYKTOB pEaKIuu, €CIu
OJIHO W3 BEILIECTB UMEET
IpUMeECH
1.7 |OK 01 PactBopsI, teopus |Pazinuats ucTuHHbIE | 1. 3agaun Ha
OK 02 BIIEKTPOIUTHICCKOM pacTBOpHL. MIPUTOTOBJIEHUE PACTBOPOB.
Ox 04 JAMCCOLMALMH U MOHHBIH| [ocrenoBats dusuko-|2. TpakTuko-
OKO07 obuen XUMHUYECKHE CBOICTBa|OPUEHTHPOBAHHbIE

WCTUHHBIX PaCTBOPOB.

pacueTHbI€ 3aJlaHus Ha
JUCIIEPCHBIE CUCTEMBI,
HCIIOJIb3yEMBIE B OBITOBOM 1
MPOU3BOJACTBEHHOMN
JIESITEIIBHOCTH YEJIOBEKA.
JlaGoparopHas pabota
“ITpuroroBneHue
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THIIBI OLIEHOYHBIX

No | OK/IIK | Monayne/Paznen/Tema Pesynbrar 00yueHus .
MEpPOIPUITHIA
pacTBOPOB
2 p ) Hccnenosars crpoeHue 1 | KoHTpoabHas padora
aznen 2. . .
CBOMCTBA HeOprannueckux | CBOCTBa HEOPraHUYECKUX
Heoprannueckas xumus
BEILIECTB BEILIECTB
2.1 |OK 01 DU3UKO-XUMUYECKHE CocraBnenue ypaBHeHuid|1.3ananus Ha cocTaBiIeHUE
OK 02 CBOICTBa XMMHYECKHX ~PEAKLMH  C|ypaBHEHMI XMMHYECKHX
OK 04  |HeopraHM4eckux yqacTueM  MPOCTRIX  H|peqyyii ¢ yyacTHEM
CIIOKHBIX
BELICCTB MIPOCTBIX U CIIOKHBIX
HEOPTraHUYECKHUX BEILIECTB:
MCTAIIOB 1 HemeTaos; |IEOPTAHHIECKIX BEIECTB!
OKCHJIOB MeTauIoB, | OKCHIOB MCTAILIOB,
HEMETAJIJIOB 1 |HEMeTauIoB 1 aM(pOTEPHBIX
aM(pOTEPHBIX DJIEMEHTOB; [3JIEMEHTOB;
HCOPraHU4ICCKUX  KHUCJIOT, | yeopraHUYeCKUX KUCIIOT,
OCHOBAHUI U aMPOTCPHBIX | ) opromn s aMpOTEPHBIX
THJIPOKCHJIOB;
. |THIpOKCUIOB,
HEOPTraHWYECKUX  COJICH, .
XapaKTePU3YIOIIHX 1ix | HCOPTaHMUECKHX COJICH,
CBOICTBA. XapaKTepPU3YIOMINX X
Pacuétsl Macchl BelecTBa |CBOMCTBA M CIIOCOOBI
i 00bE€Ma ra3oB 1o MOJTyYeHUSI.
U3BECTHOMY KonmuecTBy |2. [IpakTHKo-
BEIIIECTBA, MAacCe UIN OPUEHTHUPOBAHHBIC
00BEMY OJTHOTO U3 TEOPETHUECKHUE 3aJaHus Ha
YYaCTBYIOIIMX B PEAKI[MK |CBOMCTBA U IOJTy4YEHUE
BEIIIECTB, Pacu€Thl MacChl |HEOPTaHUYECKUX BELIECTB
(00BEMa, KonmruecTBa
BEIIECTBA) MPOIYKTOB
peaKkiyu, eciii OJHO U3
BEILECTB UMEET MPUMECH.
2.2 |OK 01 WNnentuduxarus Unentuduxarms 1. 3aganus Ha
OK 02 HEOPTaHUYECKUX HEOPraHWYECKHUX BEIECTB |pacrno3HOBAHUSHEOPraruyec
OK 04 BEIIECTB C UCIIOJIB30BaHUEM UX KHUX COEOUHEHUN.
(OUBUKO-XUMHYECKUX 2. JJaboparopnas pabota
CBOMCTB, XapaKTEPHBIX "Unentudukanus
KaueCTBEHHBIX peaklUuid. |[HeopraHn4ecKuX BelecTB"
HEOPraHWYECKUX BELIECTB
3 Pazgen 3 UccnenoBats ctpoenue u  |KontponbHas padota

TeopeTnueckue OCHOBBI
OpraHUYeCKON XUMHUHU

CBOIMCTBa OPTraHUYECKHUX
BELIECTB

«CBoMcTBa
HEOPraHMYECKUX BEIIECTBY
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THIIBI OLIEHOYHBIX

No | OK/IIK | Monayne/Paznen/Tema Pesynbrar 00yueHus .
MEpPOIPUITHIA
YcranaBiuBaTh
3aBUCUMOCTH (hH3HKO-
XUMHUYECKUX CBOMCTB
OpraHUYECKUX BEIIECTB OT
CTPOECHUS MOJIEKYJI
3.1 |OK 01 Knaccudukanms, KnaccudumupoBars 1. 3amanus Ha cocTaBlIEHUE
HOMEHKJIAaTypa u HEOpraHUYeCcKue HA3BaHUM OpPraHNYeCKUX
CTPOEHUE OPraHUYECKHX |BEIIECTBA B COOTBETCTBUU |COCIUHEHUH MO
BEILIECTB C UX CTPOCHUEM TPUBUAIBHOUN WIIN
CocraBiieHHE TIOJHBIX U |MEXKIYHAPOTHOM
COKpAaIICHHBIX CHUCTEMaTUYECKOU
CTPYKTYPHBIX (hopMyT HOMEHKJIaType.
OpraHMYECKUX BEIIeCTB  |2. 3amaHus Ha COCTaBIICHUE
OTJIEIbHBIX KJIACCOB, MOJIHBIX ¥ COKPAIIEHHBIX
UCIIONIB3YS UX HAa3BaHUSI  |CTPYKTYPHBIX hopMyIl
M0 CUCTEMATHUYECKON 1 OpPTaHWYECKUX BEIICCTB
TPUBHAIIBHOU OTZCIIBHBIX KJIACCOB.
HoMeHkatype Pacuersr  |3. 3agauu Ha onpeneneHue
npocreien GpopMyIibl npocreiiien (popMyIibl
OpPraHUYECKON MOJIEKYJIIbI, |OPraHUuYECKON MOJIEKYJIbI,
UCXOS U3 DJIEMEHTHOTO  [MCXO/S U3 3JIEMEHTHOTO
cocrana (B %) cocrtana (B %)
4 Paszen 4. HCCEIE!JIOB&TB CTPOEHUE U
Vil ISRoNopatEL CBOMCTBA yTJIEBOJIOPOIOB
4.1 |OK 01 OU3UKO-XUMUYECKHE MopenupoBanue Mmosiekys | 1. 3agaHust Ha COCTaBICHUE
Ok 02 CBOMCTBA 1 XUMHYECKUX MoJIeNel ATaHa, dTHUIICHA,
OK 04 YTJIEBOJIOPOIOB MpeBpaIIeHu areTesIeHa u
IK... YTIE€BOIOPOIOB rajJareHOpPOU3BOTHBIX.
4.2 |OK 02 CBolicTBa OpraHUYeCKuX | Y cTaHABIUBATh 1. 3amaHus Ha coCTaBJIcHUE
OK 04 COECIMHEHU I 3aBHCUMOCTh (PU3UKO- YPaBHEHUN XUMHUYECKHUX

XUMHUYECKUX CBOUCTB
OPraHUYECKHX BEHIECTB OT
CTPOEHUS MOJIEKYII

peaKkuuii ¢ yyacTuem
OpFaHquCKHX BCIIICCTB HaA
OCHOBaHHU UX COCTaBa U
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THIIBI OLIEHOYHBIX

No | OK/IIK | Monayne/Paznen/Tema Pesynbrar 00yueHus .
MEpPOIPUITHIA
CTPOCHHS.
2. 3agaHus Ha COCTABJIEHUE
YpaBHEHUN XUMHUYECKUX
peakuuid,
WJUTIOCTPUPYIOLINX
XUMHYECKHUE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX
peaKkuuii U FeHETUYECKOU
CBSI3M OPraHuYeCcKuX
BEIIECTB PA3HbIX KIIACCOB.
3. PacuerHsble 3a1auu no
YPaBHEHUSM PEaKIUi C
y4acTHEM OPTraHUYECKUX
BEIIECTB.
4. JlTaboparopnas pabota
“IIpeBpamieHus
OpPraHHYECKUX BEIIECTB MPH
HarpeBaHuu"
5 Passen 5. XapakTepus3oBaTh
BIIMSIHUE PA3JIMYHBIX
Kucaoponocoaepxkamm
(bhakTOpoB HA paBHOBECHE
€ OpraHuvecKme
1 CKOPOCTh XUMHYECKHUX
coeIMHEeHUsI .
peakiui
5.1 |OK 01 Cnuptsl. DeHom. XapakTepu3oBaTh CBOMCBA | Y CTHBIN OIIPOC.
OK 07 crnupToB U peHomnos, ux  |[loaroroska nokaanoB o
(bu3HOIOTHYECKOe TOKCUYHOCTH CITUPTOB U
JIeWCTBHE HA OPTaHU3M ¢deHomna.
YeJI0BeKa.
5.2 |OK 01 AJIbIETUIBL. Uccnenosars xumuueckue | Y CTHBIN OMPOC.
OK 02 KapOoHOBBIE KMCIIOTHI. CBOMCTBa, KauecTBeHHBIE |IloATOoTOBKA MOKIAI0B
OK 04  |Croxmbie opnph PEaKIum, CriocoObI (pU3HKO-XUMUYECKUX
MOJIyYEHUSI U TPUMEHEHUS |CBOMCTBAX CIUPTOB,
abJIETUI0B, KAPOOHOBBIX |AJIBETU/IOB M CIIOKHBIX
KHCJIOT ¥ CJIOKHBIX 3¢ upoB.
3¢ UpoB.
5.3 |OK 01 VYrieBoanl Uccnenosars xumuueckue | Y CTHBIN OMPOC.
OK 02 CBOMCTBa, KauecTBeHHBIe |IloATOTOBKA MOKIAIOB
Ok 04 peaxiuu, crocoObl (bU3UKO-XUMHYECKHUX

MOJIYUCHHUA U IPUMCHCHUS

CBOMCTBAax yTJIEBOJIOB M UX
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THune! OLIEHOYHBIX

Ne | OK/TIIK | Monyns/Paznen/Tema Pesynbrar 00yueHus .
MEpPOIPUITHIA
YIJIEBOJIOB. MPUMCHCHHU.
5.4 |OK 01 DU3UKO-XUMUYECKHE YMeHue cocTaBisiTh [IpakTnueckas pabora.
OK 02 CBOMCTBa HA3BAHHS «Homenknarypa
OK 04  [KHCIOPONIOCONEPHKAIIMX |y yre1onoconepikaIIiX KHCIIOPOI0COAEPKAILINX
OpraHUeCKHX R —— OpraHMeCcKux
COEIMHEHU I . COCTMHEHUIN.
MEKAYHAPOHOH JlaGopaTopHas paborta
HOMCHKJIATYPE W 3HAHUC | (X ymMuyeckue CBOMCTBA
TPUBUATIBHOM CIIMPTOB Hu YKCYCHOMI
HOMEHKJIATYPBI. KHCIIOTBD).

6 Uccnenosath xumuueckue [KontponbHas pabota
Pa3nen 6. CBOICTBa, kKauecTBeHHbIE |CTPYyKTypa U CBOMCTBA
A3oTcoaep:xamue peaKuuu, CriocoObl OpraHWYeCKHUX BelecTB (110
OpraHuvecKue MOJIYYCHHS U IPUMEHEHUS |pa3zenam 3-7)
coeIMHEeHUsA a30TCOICPIKAIITIX

COCIMHEHUM.
6.1 |OK 01 AMUHBI. Uccnenosars xumuueckue | Y CTHBIN OIPOC.
OK 02 AMUHOKHCIIOTBI. CBOMCTBa, KauecTBeHHBIE |IloaToTOBKA MOKIA/IO0B
OK 04  |benxu peaKLum, CocoObl (PU3UKO-XMMHYECKHX
MOJTy4eHHUs U IPUMEHEHUS |CBOMCTBAX YIJIEBOJOB U UX
AMUHOKUCJIOT U OCJIKOB.  |IPUMEHEHUH.
JlaGoparopHas pabota
«CBolicTBa
a30TOCOIEPKALIUX
OpraHUYECKUX
COCTMHEHUI.
7 |OKO01 Paznen 7. OCHOBHBIE TTOHSTHS [TpakTuueckast pabora.
0JI102 BbicokomosiekyasIpHbI | XUMHUU «CuHres, aHaJn3 1
€ CoelMHEeHuUs BBICOKOMOIEKY/IApHpIX | KIacCHbuKarms
COGITHHEHMH: MOHOMED, BBICOKOMOJICKYIAPHBIX
COEITMHEHUI

MOJIMMEP, CTPYKTYPHOE
3BEHO, CTEIIEHD
MOJIMMEPHU3AIUH, CPETHSIS
MOJISKYJISIpHAs Macca.
OCHOBHBIE METOIBI
CHHTE3A
BBICOKOMOJICKYJISIPHBIX
COCJIMHEHHUN —
MOJIMMEPH3AIUs U
MMOJIMKOHI€HCAIIH.

KonrtpomnbHas pabora
CTpyKTypa u CBOWCTBA
OpPraHUYeCKHX BemecTB (110
paznaenam 3-7)
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THune! OLIEHOYHBIX

No | OK/IIK | Monayne/Paznen/Tema Pesynbrar 00yueHus .
MEPOTIPUATHIA
IIpodeccrnonaibHO OPMEHTHUPOBAHHOE COJEePKAHUE (COAePKAHME MPUKJIATHOTO MOTYJIs1)
Pasnen 8. Xumus B OueHuBaTh OCIEACTBUS |3amuTa Kekca (¢ ydeTom
ObITY U OBITOBOI U Oymywieit
NPOM3BOCTBEHHOI IPOM3BOICTBEHHOM npOoeccHOHaNbHOMI
JIESITEIIBHOCTH)
JeATeJIbHOCTH JIESITENLHOCTH YEJI0BEKA C
qejJoBeKa MO3HUITAHN DKOJIOTHYECKOM
0€30I1aCHOCTH
8.1 |OK 01 XHUMHYECKHE OuenuBarh nociueacTteusa |Pemienue  kelic-3agay 1Mo
OK 02 TEXHOJIOTUH OBITOBOI U TEMaM: IHILICBBIC
OK 04 B MTOBCETHEBHOII IPOM3BOICTBEHHOM IIPOAYKTHI, OCHOBBI
. palMoOHAIBHOTO  TTUTAHUA,
OK 07 1 Ipo(heCCUOHATIBHON | AESITENFHOCTH YeJIOBEKa C N
_ . |BaxHelmme CTpOHUTEIHHBIC
IIK ... IESITENLHOCTH YEJI0BEKA |[IO3ULIMI DKOJIOTHYECKON

0e30macHOCTH

u KOHCTPYKLIMOHHBIE
MaTepPHAIBI,
CEIIbCKOXO03SMCTBEHHOE
MIPOU3BOJICTBO, KpacKH,
CTEKIJIO, KepaMHKa,
MaTepuabl JUTS
AIICKTPOHHKH,
HAaHOMATEPHAIIBI,
TEKCTHUJIbHbBIC BOJIOKHA,
HUCTOYHHKHU JHEPTHH,
OpraHHYecKHe u
MUHEpaJbHbIE yJI00peHHUs,
JIEKapCTBEHHBIE u
KOCMETHYECKHE TPeraparl,
ObBITOBAas XUMHU,
MaTeprabl u3
UCKYCCTBEHHBIX u

CHHTCTHYCCKHX BOJIOKOH.
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