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HNOSICHUTEJIBHAS SAIIICKA
1. OBIIASI XAPAKTEPUCTHUKA PABOYE ITPOTPAMMBI YYEBHOM
TUCHUTIMHBI

1.1 MecTo AuCHMILVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl:

VYyeOHas

qucuumimia - O.07  Xumwus

SABIIACTCA

00s13aTeNbHOM YaCTbIO

o0uieo0pa3oBaTeabHON MOATOTOBKH 00pa3oBaTesibHOM mporpammel B cootBeTcTBUN ¢ PI'OC no

CIICIUaJIbHOCTH

10.02.04 Oo6ecrieueHue

TEJIEKOMMYHUKAIIMOHHBIX CUCTEM.
1.2 IInanupyemble pe3yJbTaTbl OCBOCHHUS JHCIUIIIHHBI:
B pamkax nporpammsl yueOHON AUCIUIIIIMHBI 00Y4aIOIMMUCS OCBAMBAIOTCSl YMEHUS U 3HAHUS:

MH(POPMALIMOHHOM

0€30I1aCHOCTH

Koam IlnannpyemMble pe3yjbTaThbl 0CBOCHUSI JUCIHIIJIMHBI
HAHMEHOBaHUe
¢popmupyembIxX Oo0mrue JAucuunimHapHbie
KOMIIeTeHI Ui
OK 01. B yacTu TPYyA0OBOr0 BOCIIMTAHMSA: - BJIAQAETh CUCTEMOW XUMHUYECKUX
- TOTOBHOCTb K TpPYyAY, OCO3HAHUE | 3HAHUH, KoTopas BKJIIOYAET:
LIEHHOCTU MacTepCTBa, TPYAOTIO0HE; OCHOBOIIOJIAratoI1e MOHSATHUSA
- TOTOBHOCTh K AKTHUBHOM | (XUMHYECKHUI 3JIEMEHT, aToM,
JICSITEJIBHOCTH ~ TEXHOJIOTUYECKOH U | 3JICKTpOHHAs 000JI0uKa atoma, S-, p-, d-
COLIMAIbHOU HaIpPaBJIEHHOCTH, | AJIEKTPOHHbIE OpPOUTANIM aTOMOB, HOH,
CIIOCOOHOCTH WHULIMMPOBATH, | MOJIEKYJIa, BaJICHTHOCTb,
IUIAHUPOBaTh M CaMOCTOSTENBHO | AJIEKTPOOTPHUIATEIbHOCTD, CTEIEHb

BBIIIOJIHATL TaKYH0 ACATCIBHOCTD,

- UHTEpeC K pas3audHbIM chepam
npoecCUOHATBLHOMN IEATEIbHOCTH,
Osianenue YHHMBEPCAJIbHbIMH
y4eOHBIMHU NMO3HABATEJbHBIMHU
AeHCTBUAMM:

a) 0a30Bble JJOrHYecKHe AeiiCTBHS.
- CaMOCTOSITENbHO (POPMYJIUPOBATH U

aKTyaJIM3UpOoBaTh npobuemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIMBaTh  CYIICCTBEHHBIN
NMpU3HAK WM OCHOBAaHWUS  JUIS
CpaBHEHUS, KIaccupuKanum u
00001IeHHS;

- OmpeAensiTh ULEeNH JeATeIbHOCTH,
3aJ1aBaTh TapaMeTPbl W KPUTCPUU HX
JOCTHOKCHHS,

- BBIABJIATH  3aKOHOMEPHOCTH U
MPOTUBOPEUYUSI B  PacCMaTPUBAEMBIX
SIBJICHHSIX

- BHOCUTb KOPPEKTHUBBI B JCATEIBHOCTbD,
OLICHUBAaTh COOTBETCTBHUE PE3YyJIbTATOB
LEJIsIM, OLIEHUBATh PUCKHU IIOCIIECICTBUN
JeSATEIbHOCTH;

- pa3BUBaTh KpPEAaTUBHOE MBIILICHUE
MIPH PELICHUN KU3HEHHBIX MPoOIeM

0) 0a3oBbBIE HccjeaoBaTelbCKue
JeHcTBHUA:
- BIQJeTh  HAaBBIKAMH  y4eOHO-

OKHCJICHHUSI, XUMHUYECKas CBS3b, MOJIb,
MOJIIpHAs Macca, MOJISIPHBIA 00BeM,
VTIEPOAHBIN CKeNeT, (YHKIHMOHAIbHAS
rpymma, pajaukal, U30MepHs, U30MEpHI,
TOMOJIOTHYECKHA  psii,  TOMOJIOTH,
YTIIEBOIOPO/IHI, KHCIIOPOJI- u
a30TCOJEpIKaIIHe COC/TMHCHMS,
OMOJIOTHYECKH aKTHBHBIE  BEIECTBA
(yrneBompl, KHpbI, O€IKH), MOHOMEp,
oJIIMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COC/TMHCHMS,
KpUCTATMYECKAss ~ PEMIeTKa,  THIIBI
XUMUYECKUX peakiuil (OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIE, 9K30-H
SHAOTEPMUYECKUE, PEAKIHH HOHHOTO
oOMeHa),  pacTBOp,  AJIEKTPOJIUTHI,
HEDJIEKTPOIUTHI,  DIEKTPOIUTHUECKAS
JUCCOIHAIHS, OKHUCJIUTEIIb,
BOCCTAHOBHUTEb, CKOpPOCTh
XUMHUYECKOH  PEaKIuh, XUMHUYCCKOE
paBHOBECHE), TCOPUU U 3aKOHBI (TEOpUS
XUMHUYECKOTO CTPOCHHUS OPTaHWYCCKUX

BemectB  A.M. bBytnepoBa, Teopus
AIEKTPOIUTUYECKOMN JMCCOLHAIINH,
NEPUOANYECKUN 3aKOH A.N.
Menneneesa, 3aKOH COXpaHEHUs
Macchbl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUI SI3BIK XUMUH,
(dakTorIoruyecKue CBEJICHMSI 0




HCCIIEIOBATENBCKOW M IPOEKTHOMN
NeSATeTbHOCTH, HAaBBIKAMH Pa3pEIICHUS
npobiuem;

- BBUIBIIATh TPUYUHHO-CIICICTBECHHBIC
CBS3M W AaKTyaJIu3upoBaTh 3ajauvy,
BBIIBUTATh THIIOTE3Y €€ pEeIICHHUs,
HaXOJUTh apryMeHTBI JUIST
JI0Ka3aTesIbCcTBAa CBOMX YTBEPIKICHHMI,
3a/laBaTh ~HapaMmeTpbl M KPUTEPUU
perieHus;

- aHANM3UPOBATH IOJYYEHHBIE B XOJI€
pereHus 3aJa491 pe3ybTaTHI,
KPUTUYECKU OLICHUBAThb X
JIOCTOBEPHOCTH, MIPOTHO3UPOBATH
W3MEHEHUE B HOBBIX YCJIOBUSIX;

- yMeTh TMEpPEHOCUTh 3HAHUA B
[O3HABATEJIIBHYI0 U  MPaKTUYECKYIO
00J1aCTH JKU3HEACITEIHEHOCTH,

- yMETb HWHTErPUpPOBATh 3HAHUA U3
Pa3HbIX IPEeIMETHBIX 00Js1acTel;

- BBIIBUTaTb HOBBIE MJIEH, MpPEIaraTh
OpUTHHAJIBLHBIC TIOJIXO0/IbI K PEIICHUS;

- CIOCOOHOCTh UX MCIIOJIb30BAHUS B
MO3HABATEILHON U COIHAIbHON
MpaKTUKE

CBOICTBaX, cocCTaBe, TONYYEHUH W
0e30macHOM HUCIIOJIb30BAHNH
BaYKHEHIIINX HEOPraHUYECKUX u

OpraHNM4Y€CKUX BCIICCTB B 6LITy u
HpaKTHqCCKOﬁ ACATCIIbHOCTH YCJIOBCKA,

- YMEThb BBIBILITH  XapaKTEpHBIC
IIPU3HAKU U B3aUMOCBS3b M3YyYEHHBIX
MTOHATHUH, IIPUMEHATD
COOTBETCTBYIOIIIHE TIOHATHUSA pu
ONMCaHUM  CTPOCHHA U  CBOWCTB
HEOPraHWYeCKUX U  OpPraHUYECKUX

B€IICCTB U UX npeBpameHHﬁ; BBISABJIIATH
B3aMMOCBSI3b XHMHYECKHX 3HaHHM C

MNOHATUSIMM M NPEJICTaBICHUSIMHU
JIpyTrux €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- YMETb HCIIOJIb30BaTh HAMMEHOBAHUS
XUMHAYECKHX COEJIMHEHU I
MEX1yHapOJIHOT O COM03a

TEOPETUYECKON U MPUKIIATHON XUMHUH U
TPUBHAJIBHbIE HA3BaHUS BaXHEUIINX
BEIIECTB (ITHJICH, alleTHJICH, TJIUIEPHH,

denon,  Qopmanpaerun,  yKcycHas
KHACJIOTa, TJMIWH, yrapHeId  Tas,
YIJIEKUCIIBIA  Ta3, aMMHUaK, TramieHas

W3BECTh, HETallleHas W3BECTh, ITUThEBas
colla W JIPYTUX), COCTaBIATh (POPMYIIBI
HEOPraHWYECKUX U OPraHUYECKHX
BEILIECTB, YPAaBHEHUS  XUMHYECKUX
peakuuii, OOBSICHATH WX  CMBICIH;
MOJTBEPKIATh XapaKTepHbIC
XHUMHUYECKHE CBOMCTBA BCIIICCTB
COOTBETCTBYIOUIUMHU 3KCIEPUMEHTAMU
M 3alUCSIMU YPAaBHEHUN XHUMHYECKHX
peaxkiuu;

- YMETb YCTaHaBJIMBATb
MMPHUHAIJIC)KHOCTD HU3YYUYCHHBIX
HCOPTaHNUYCCKUX u OpTraHU4YCCKUX

BCHICCTB K OIIPCACICHHBIM KJlaCCaM H

rpynmnam COCIMHEHHH,
XapakTepu3oBaTb  UX  COCTaB W
BAKHEUIIME  CBOMCTBA;  ONPEHEIATH
BU/JIBI XUMHYECKHX cBsA3eH

(xoBasieHTHAs, MOHHAS, METAJNINYECKas,
BOJIOPO/IHAS), THIBl KPHUCTALTHYCCKUX
PEIIETOK BEIIECTB; KIacCH(PHUIIMPOBATH
XUMHUYECKHE PEaKIIUH;

- cdhopMupOBaTh MPEACTABICHUS: O
XAUMHYECKON COCTaBJIAIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUDA,
pOJIM XUMHUH B TIO3HAHUHM SBJICHUUN
PUPOJIBI, B HOPMHUPOBAHUH MBIIUICHUS




u KyJbTYpPBI JUYHOCTH, ee
GyHKIIMOHATIBLHOM IPaMOTHOCTH,
HEo0XoIuMoMn TUISL peleHus

MIPAaKTUYECKUX 3a1a4 M SKOJOTHMYECKH
000CHOBaHHOTO OTHOUIEHUSI K CBOEMY
3I0pPOBBIO U IPUPOJHON CpeEaE;

- yMETb IMPOBOJUTH pPACYeThl IIO
XUMHUYECKUM (popMysiaM U ypaBHEHUSM

XUMHNYCCKHX peaKI_II/Iﬁ C
HCIIOJIB30BaHHUEM q)HSI/I‘IeCKI/IX BCJIIMYHH,
XapaKTCPU3YyOIUuX BCIICCTBA C

KOJIMYECTBEHHOW  CTOPOHBI:  MaccChl,
o0beMa (HOpMaJibHbIE YCIIOBHS) Ta30B,
KOJINYECTBA BEILECTBA; HCIOJIb30BAThH
CUCTEMHBIE XUMHYECKHE 3HAHUSA Ul
INPUHATHUS PEIIEHUH B KOHKPETHBIX
JKU3HEHHBIX CHUTYyalUsX, CBSI3aHHBIX C
BEUIECTBAMU U UX IPUMEHEHHEM

OK 02.

B o0nactm 1HeHHOCTHM HAYYHOrO
MO3HAHUSA:
- c(hOpMHUPOBAHHOCTb MHPOBO33PEHUS,

COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH 5
00IIECTBEHHON MPaKTHUKH,

OCHOBAaHHOIO Ha JMajiore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MECTa B MOJUKYJIBTYPHOM MUPE;

- COBEPUICHCTBOBAaHUE S3BIKOBOM H
YUTATEJIbCKOM KYJbTYPhl KaK CpelcTBa
BSaHMOﬂeﬁCTBHH MCXKAYy JIOAbMHU H
MO3HAHUs MUPA;

- OCO3HAaHME UEHHOCTH  Hay4YHOU

JIeITeILHOCTH, TOTOBHOCTD
OCYILIECTBJISATH MPOEKTHYIO n
HCCIIEI0BATENBCKY O JeITEeILHOCTD
WHIWBHUAYaJbHO U B IPYIIIIE;
OBjaaaenue YHUBEPCAJIbHBIMH
yueOHBIMU No3HaBATeJbHbIMH
JeCTBUSIMM :

B) padoTa ¢ nunopmaumeii:

- BIAQJACTh HAaBBIKAMHU  [OJYYEHUS
nH(pOpMallMi M3 HCTOYHMKOB pPa3HBIX
TUIIOB, CAMOCTOSITEJIbHO OCYILECTBIIATH
MOUCK, AaHaJIW3, CHUCTEMAaTHU3aIUI0 |

UHTEPIPETALIUIO uHpOpMaLIUU
Ppa3INYHBIX BHJIOB u bopm
IIPEICTABIICHHUS;

- co3maBaTh TEKCTBI B Pa3IHMYHBIX
dopmMaTax ¢ yd4eTOM Ha3HAYCHUS
nHPOpPMAIIMK W LEJIEBOH ayTUTOPHH,
BbIOUpas ONTUMAJIFHYIO bopmy
MIPEJCTABIICHNUS U BU3YyaJIH3alHH;

- yYMeTh IUIAaHUPOBAaTh U BBIMOIHATH
XUMHUYECKHH 9KCIIEPUMEHT
(mpeBpallieHus: OPraHUYEeCKUX BEIIECTB
[IpU HarpeBaHUM, NOJyUYEHUE FTUIICHA U
U3Y4YEHHUE €r0 CBOMCTB, KaueCTBEHHBIE
peakuuu Ha aJbAETuAbl, Kpaxmal,
YKCYCHYIO  KHCJIOTY;  JEHaTypauus
OEeNKOB TMpU HArpeBaHUM, I[BETHBIC
peakiuu OeNKOB; MPOBOJUTH PEAKIIMH
MOHHOTO OOMEHa, ONpENeNiTh Cpeay
BOJHBIX  PacTBOPOB, KaueCTBEHHBIC
peakuuu Ha cyiubdar-, KapOoHAT- U
XJIOpUJ-aHUOHBI, Ha KATHOH aMMOHUS;
pelaTh S3KCIEPUMEHTANIBHBIE 337a4H 110
temaMm "Metamns" u "Hemerannsl") B
COOTBETCTBUHU C TpaBWIAMHU TEXHUKU
0e3omacHOCTH TMpU  OOpalleHUuH C

BEILIECTBAMH u 1a00paTOPHBIM
000pyI0BaHUEM; IIPEJCTaBIIATh
pe3yJIbTaThl XUMHUYECKOIO

JKCHiepuMeHTa B (opme  3ammcu
YPaBHEHU COOTBETCTBYIOIIMX PEAKIUN
U (HOpMyIMPOBATh BBIBOJBI Ha OCHOBE
ITUX PE3yJIbTaTOB;

- YMETb AHAJIU3UPOBATh XUMHUYECKYIO
UHPOPMALINIO, TIOTYYaeMyI0 M3 Pa3HbIX
HNCTOYHUKOB (cpencTB MaccoBOM
uHpopmanuu, cerb VHTEepHeT U
IpyrHe);

- BJIAJETh OCHOBHBIMM  METOJAMH

HAyYHOTO  TIO3HAHMSI  BEIIECTB U
XHMHYECKUX SBJICHUN (HAOIIOICHHE,
U3MepeHue, 9KCIIEPUMEHT,
MOJICIIUPOBAHUE);




- OLICHUBATh JIOCTOBEPHOCTD,
JETUTUMHOCTD uH(popMaluu, ee
COOTBETCTBUE IPABOBBIM U MOpPaJbHO-
3TUYECKUM HOpMaM;

- UCIOJIb30BaTh cpeacTa
MH(OPMaLIMOHHBIX "
KOMMYHUKAI[UOHHBIX ~ TEXHOJIOTUH B
peleHuH KOTHUTHBHBIX,
KOMMYHUKaTHBHBIX "
OpTaHU3aIMOHHBIX 3aj1a4 c
co0JIr0IcHHEM TpeOoBaHUit
SPrOHOMHKH, TEXHHUKH O€30IacHOCTH,
TMTUEHBI, pecypcocOepexxeHus,

IMpaBOBBIX M I3THYCCKUX HOPM, HOPM
nH(OPMaLIMOHHON OE30MaCHOCTH;

- BJIaICTh HABLIKaAMH paCIlio3HaBaHUA U
3aIuThl HH(GOPMALIUH,
“H(pOpPMAIMOHHOMN 6€30TacCHOCTH
JUYHOCTH;

- yMEeTb IPOBOJUTH pPacCyeTsl IIO
XUMHUUYECKUM (popMysiaM U ypaBHEHUSM

XUMHNYCCKHX peaKI_II/Iﬁ C
HCIIOJIB30BaHHUEM q)HSI/I‘IeCKI/IX BCJIIMYHH,
XapaKTCPUIYIOIUX BCIICCTBA C

KOJIMYECTBEHHOW  CTOPOHBI:  MaccChl,
o0beMa (HOpMaJibHBIE YCIIOBHS) Ta30B,
KOJINYECTBA BEILECTBA; HCIOJIb30BAThH
CUCTEMHBIE XUMHYECKHE 3HAHUS Ul
INPUHATHUS PEIIeHUH B KOHKPETHBIX
JKU3HEHHBIX CHUTYalUsX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM

OK 04.

- TOTOBHOCTh K  CaMOpPa3BUTHIO,
CaMOCTOSTEIbHOCTH u
CaMOOIIPEIEIICHUIO;

-OBJIaJICHUC HaBBbIKAMH y4eOHO-
HCCIIEIOBATENIbCKOM,  MPOEKTHONM U
COILIMANIbHOM AeSITEIbHOCTH,
Osianenue YHHMBEPCAJIbHBIMH

KOMMYHUKATHBHBIMU JIefiCTBUSIMH:
0) coBMecTHAsI AeATeJILHOCTD.

- IIOHUMATh )41 HCIIOJIB30BATh
NpEUMYILIECTBA KOMaHIHOM 51
WHIUBUAYATbHON pabOTHI;

- NOpHUHMMATh ILEJIH  COBMECTHOMU

ACATCIIbHOCTH, OpraHu30BLIBATH u
KOOPJAMHHMPOBAaTh JIEWCTBHS 1O €€
JOCTUKECHHUIO: COCTaBIIATh J1aH
JNIEUCTBUM, pacnpeAcssiTh pojaud  C
y4E€TOM MHEHUHI YYaCTHUKOB
o0CyXJaTh pe3yJbTaThl COBMECTHOMN
paboThI;

- KOOpAWHHPOBATH n BBIIIOJIHATH
paboTy B  YCIOBHMSIX  pEaJIbHOTIO,

BHPTYaJIbHOTO M KOMOHHHPOBAHHOTO
B3aMMOJICHCTBHS;

- OCYIICCTBIIATh IMO3UTUBHOE
CTpaTernueckoe MIOBEJICHUE B
pPa3IUYHBIX ~ CHTYyalWsX, IPOSBIIATH
TBOPUYECTBO M BOOOpakeHHe, OBITh
MHUONATABHEIM

OBJiageHue YHHBepPCAJbHBIMU
PeryasiTABHBIMH € CTBUSIMU:

I') IPHHATHE ce0sl M APYTHX JIOJeii:

- MPUHUMATh MOTHUBBI W apPTryMCHTHI

- yYMETh IUIAaHHPOBAaTh W BHINOJHATH
XUMUYECKUN DKCIIEPUMEHT
(mpeBpallleHus OpraHU4YeCKUX BEIECTB
NpY HarpeBaHHM, MOJIyuYeHHE 3TUICHA U
M3y4YEHHUE €ro CBOMICTB, KaueCTBEHHbBIE
peakIMM Ha albJeTHAbl, Kpaxmal,
YKCYCHYIO  KHCJIOTY;  JA€HaTypauus
OelKOB TpU HArpeBaHWM, LBETHHIE
peakuuu OENKOB; MPOBOIUTH PEAKIIUU
MOHHOTO OOMEHa, OIpPENeNsATh Cpemy
BOJHBIX  PacTBOPOB, KaueCTBEHHBIE
peakuuu Ha cynbpar-, KapOoHAT- U
XJIOpUI-aHUOHBI, HA KaTHOH aMMOHUS;
pelaTh 3KCIepuMEeHTalbHbIE 33a]]auu 10
temaM "Metamsl" u "Hemeramnsl") B
COOTBETCTBUHU C MpaBWJIAMH TEXHUKHU
0e30macHOCTH MpH  OOpalleHuu ¢

BEIIECTBAMHU u 1a060paTOPHBIM
000pyI0BaHHEM; MIPEACTABIATh
pe3yNbTaThI XUMHYECKOTO

JKcIepuMeHTa B (opme  3amnucu
YPaBHEHUH COOTBETCTBYIOIUX PEAKLIMH
U (opMynaMpoBaTh BBIBOJBI HA OCHOBE
3TUX PE3YJIbTAaTOB




JIPYTUX moen npu
PE3yNbTAaTOB AEATEIbLHOCTH;
- TpU3HAaBaTh CBOE€ NIPaBO MU MPaBO
JIPYTUX JIIOJIEH Ha OIINOKY;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh
MHUP C TIO3UIIUHU JPYTOTO YETIOBEKA,

aHaJIn3¢

OK 07. B o6s1acTH 3K0/10rMYECKOrO - copMupoBaTh NPEACTABICHUSA: O
BOCIIUTAHHUS: XUMHUYECKOU COCTaBJISIIONIEH
- cOpMHUPOBAHHOCTH SKOJIOTHYECKON | ECTECTBEHHOHAYYHOW KApTUHBI MUPA,
KYJIBTYPHI, ITIOHUMaHUe BIIMSHUS | POJIM XMMHM B TIO3HAHUU SIBJICHUU
COLIMATTbHO-D)KOHOMUYECKUX TPOILIECCOB | MPUPOIBI, B (HOPMUPOBAHUH MBIILICHUS
Ha COCTOSIHHE IPUPOIHOMN u|Hu KYJIBTYpbI JIUYHOCTH, ee
COLIMAJIbHOU cpensl, oco3HaHue | (YHKIIMOHATBLHON rPaMOTHOCTH,
rJ100aJIbHOTO Xapakrepa | HeoOX0UMOn TUTST pereHus
IKOJIOTHYECKUX TPOOIIEM; MPaKTUYECKUX 3a/lad M 3KOJOTMYECKH
- IUIAHUPOBAaHME M OCYULIECTBJIEHHE | 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY
JEUCTBUM B OKpYXalollled Cpele Ha | 300pOBBIO U IIPUPOJHOM CPEXE;

OCHOBE 3HaHMsS ILeled YCTOMYMBOrO | - yMeEThb coOroaaTh IpaBuia
Pa3BUTHS YEJIOBEUECTBA; HKOJIOTHUYECKU 1es1eco00pa3zHoro
aKTHBHOE HETIPUATHE JIEHCTBUM, | MOBEICHUsI B OBITYy W  TPYJAOBOH
MPUHOCSIIMX  BpPEAd  OKPYKAIOIIEH | ACSITENIbHOCTH B LEISAX COXpPAHEHUS
cpene; CBOEro 3J0pOBbsI M  OKpY>KaroLIei
- yMEHUue MIPOTHO3UPOBATH | MPUPOIHOMN Cpenbl; YUYUTBIBATh
HeOJ1aronpusiTHbIE 9KOJIOTUYECKUE | OTTACHOCTh BO3JACHCTBUS HA JKHUBBIC
MOCJIE/ICTBUS NpEANPUHUMAEMBIX | OPTaHU3Mbl  OINPEICICHHBIX BELIECTB,
JIEUCTBUI, IPEIOTBPALLIATh UX; OHUMAas CMBIC]I oKa3aTesis
- paclIMpeHue OIbITa JAESITeNIbHOCTU | MPeaeIbHOM JIOTTy CTUMOM
9KOJIOTMUYECKOI HaNpaBiIeHHOCTH; KOHIICHTpAIUU

- OBJIQ/ICHUE HaBBIKAMU Y4eOHO-

HCCIIEIOBATENBCKOM, MPOEKTHON U

COLIMANILHOM AeSITEIbHOCTH,

OK 09 B o0mactm 1EHHOCTH  HAy4HOTO | - yMETh IUIAHUPOBATh W BBIMOJHATH
MO3HAHUSL: XUMUYECKUN AKCIIEPUMEHT
- copMHpPOBAaHHOCTH MHUPOBO33pEHUS, | (MpEeBpalleHUs OPraHUYEeCKUX BEIIECTB
COOTBETCTBYIOLIETO COBPEMEHHOMY | IIPU HarpeBaHUH, MOJIYYEHUE ITUJICHA U
YPOBHIO pa3BUTHSA HayKH U | U3yYECHHUE €ro CBOMCTB, KaYECTBEHHBIE
00I11eCTBEHHOM MPaKTUKH, | pEaKUUd Ha aJdbJerujbl, Kpaxmal,

OCHOBaHHOIO Ha JHaNoOre KyJbTyp,
CIOCOOCTBYIOLIETO OCO3HAHHIO CBOETO
MeCTa B MOJIUKYJIBTYPHOM MUDE;

- COBEPUICHCTBOBAaHUE SA3BIKOBOM U
YUTATENBbCKON KYyJIbTYpPhl KaK CpeICTBa
B3aUMOJCUCTBUS MEXKIYy JIIOABMU U
[TO3HAHMS MUPA;

- OCO3HAaHME LICHHOCTH HAay4HOHU

NESATEIBHOCTH, TOTOBHOCTB
OCYLIECTBIISATh IIPOEKTHYIO u
HCCIIEI0OBATEIBCKYIO JESTEIIBHOCTD
UHAUBUAYAIbHO U B TPYIIIIE;
OsnageHue YHUBEpCaJIbHBIMHU
y4eOHBIMU [103HABATEJIbHBIMU
JNEUCTBUSIMU:

YKCYCHYIO  KHCJIOTY;  JA€HaTypauus
OClIKOB TpU HArpeBaHMM, LBETHHIC
peakuuu OesKOB; MPOBOJUTH PEAKIIUU
MOHHOTO OOMEHa, OIPENeNsATh Cpemy
BOJHBIX  pAacTBOpOB, KayeCTBEHHbIE
peakuuu Ha cynbpar-, KapOoHAT- U
XJIOPU/I-AaHUOHBI, HA KAaTUOH aMMOHUS;
pelaTh 3KCIEPUMEHTAIIBHBIE 337a4H 110
temaM "Metambel" u "Hemeramnsl") B
COOTBETCTBUU C IpaBWIAMU TEXHUKH
Oe30macHOCTH MpH  OOpalieHuu ¢

BEIIECTBAMU U 1a00paTOPHBIM
000pyI0BaHHEM; MPEACTABIATh
PE3YyJIbTaThl XUMHYECKOT'O

JKcIiepyuMeHTa B (opme  3amnucu




B) paboTa ¢ uHpopmanueii:

- BIQJIETh HABBIKAMH  TIOJyYEHUS
uHpOpPMALlUU M3 HCTOYHHUKOB Pa3HBIX
THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIISATh

MIOMCK, aHalu3, CUCTEMAaTH3aLUI U
HHTEPIIPETAINIO uHbopMauu
pa3IMYHbIX BUJIOB u bopm
MIpe/ICTaBICHMUS;

- co3gaBaThb TEKCThl B Pa3IMUYHBIX
dbopmaTax ¢ y4eTOM Ha3HAYCHUS
uHpOpMAllMM U LEJIEBOH ayauTOpHUH,
BbIOMpast ONTUMAJIbHYO bopmy
NIPEJCTABICHUS U BU3yaIH3alluu;

- OLICHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTb uHpopManuu, ee
COOTBETCTBUE IPABOBBIM U MOpPAIbHO-
THUYECKUM HOpMaM;

- UCTIONIb30BATh cpencTaa
MH(POPMAIIMOHHBIX "
KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B
peuIeHu KOTHUTUBHBIX,
KOMMYHHKAaTHUBHBIX u
OpraHU3aUOHHBIX 3amaq c
coOIroieHNEM TpeOoBaHU
OPrOHOMHKH, TEXHHKH O€30MacHOCTH,
THTHEHBI, pecypcocOepexeHus,

MIPABOBBIX M 3TUYECKUX HOPM, HOPM
nH()OPMAIMOHHON OE30MMaCHOCTH;

- BJIaJIeTh HAaBbIKAMM PACIO3HABAHUS U
3aILUTHI uH(popMaluu,
nH(OPMALIMOHHOU 0e30MacHOCTH
JMYHOCTH;

YpaBHEHHMH COOTBETCTBYIOLIMX PEAKIIUN
1 (HOpMYyITHPOBATH BBHIBOJBI Ha OCHOBE
ATHUX PE3yJbTATOB,;

- YMeTh aHAM3UPOBAaTh XUMHUYECKYIO
UH(POPMALIKIO, TOTYYaeMyl0 U3 Pa3HbIX
HMCTOYHUKOB (cpencts MacCOBOM
uHpopmauuu, cerb MHTepHer u
ApyTHe);

- BJaJeThb OCHOBHBIMHM  METOJaMH
HAYYHOTO  TIO3HAHHUS  BEIIECTB U
XUMUYECKUX SIBJICHUH (HaOuoneHue,
U3MepeHue, 9KCIIEPUMEHT,
MOJICJIUPOBAHHE);

- YMeThb TPOBOJUTH pACUETHl IO
XUMHUYECKUM (hOpMyJIaM U ypaBHEHUSIM
XUMHYECKUX peakuuii c
UCIIOJIb30BaHUEM (PU3MUYECKUX BEIUYMH,
XapaKTePU3YIOMINAX BEIIECTBA C
KOJIMYECTBEHHOW  CTOPOHBI:  MAcCCHlI,
o0bema (HOpMaJIbHBIE YCIIOBUS) Ta30B,
KOJIMYECTBA BEIIECTBA; MHCIIOJIb30BATh
CHUCTEMHBIE XHMWYECKHE 3HAHUS IS
OPUHITUS PEIIeHUH B KOHKPETHBIX
JKU3HEHHBIX CHUTYallUsiX, CBS3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM




2. CTPYKTYPA M  COJEPXKXAHME  OBILIEOBPA30BATEJBHOI
TACIATITAHBI

2.1. O6beM 0011e00pa3oBaTeIbHON YUeOHOM IMCHMIIJIMHBI M BUABI Y4e0HOI padoThl

. O0bém B
Buj yuyeOHoi padoThI
yacax

O0beM y4eOHOI TN CHUNITHHBI 78
B TOM YHCIIE:

38
TEOpPETUYECKOEe 00yUeHUE
JlabopaTopHbie pabOThI 10
MPAKTHYECKHUE 3aHATHSA, B T.4. KOHTPOJIbHBIE PAOOTHI 28
U3 HUX MMPOMEKYTOYHAs arTecTanus B popme nuddepeHImpoBanHOro 3a9era 2




2.2 TemaTH4yeCKHUil IJIaH U COJEePKAHHUE TUCHUILINHBI

HaumenoBanue
pa3aesioB U TeM

Conep:kanue y4e0HOro MaTepuasia, JJadopaTopHble H MPAKTUYECKUE 3AHATHS,
KOHTPOJIbHbIE PadoThI

O0BeM
4acoB

dopMupyemblie
KOMIIeTEeHIIUN

Pazgen 1. OcHOBBI CTPOEHUS BellleCTBA

Tema 1.1. CtpoeHue
aTOMOB XUMHUYCCKUX
9JIEMEHTOB U NIPUPOAA
XMMHUYECKON CBSI3H

CoBpeMeHHast mMonenb CTpoeHHs: aromMa. CHUMBOJMYECKHH SI3BIK XUMHUU. XHUMHUYECKHUI
AIIEMEHT. DJeKTpoHHas KoHdurypauus aroma. Kmaccudukanuss XUMHUYECKUX SJIEMEHTOB
(s-, p-, d-omemenTbl). BaneHTHbIC SIEKTPOHBL. BaJeHTHOCTh. DJIEKTPOHHAs NPHPOIA
XUMHUYECKON CBSI3U. DIEKTPOOTPUIATENLHOCTh. BHIBI XUMUYECKOW CBA3M (KOBaJeHTHAs,
MOHHAsl, METAJJINYECKasl, BOJOPOIHAS) U CIIOCOOBI €€ 00pa30BaHUs

IIpakTH4eckue 3aHATHA

Pemenne 3amanuii Ha MCIIOJIBL30BAaHNE XMMHYECKOM CHMBOJIMKHM M Ha3BaHWH COETMHEHUH
[0 HOMEHKJIATYpPE MEXIYHAPOJHOIO COK3a TEOPETUYECKOW W NPUKIAJIHOW XUMHUHU U
TPUBUAIBHBIX HA3BAaHWUW JJI1  COCTaBIICHUS XUMHUYECKUX (POPMYyNT JABYXaTOMHBIX
COCIUHEHU (OKCHUIOB, CYyIb(UAOB, THAPUAOB U T.I.) M JPYTUX HEOPTraHUYECKHX
COCIUHEHHH OT/IEIBHBIX KIIACCOB.

[IpakTyeckue 3a1aHus Ha YCTAHOBJIICHHUE CBS3U MEXIY CTPOCHUEM aTOMOB XMMHUYECKUX
AJIEMEHTOB M MEPUOJUYECKUM H3MEHEHHEM CBOWCTB XHMHUYECKHX JJEMEHTOB M HX
COEMHEHUI B COOTBETCTBUU C NOJ0KeHUEM [leproinueckoi CUCTEMBI.

OK 01

Tema 1.2.
Ilepuoanueckuii 3aK0H
u tabauma J[.U.
Menaeneena

[Tepuoanueckas cucrtema xumudeckux 3iaeMeHToB .M. Menneneesa. duznueckuii
cmblica [lepuonnyeckoro 3akona /[.1. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHMUS
CBOMCTB XMMHUYECKHX AJIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CII0KHBIX BELIECTB B
COOTBETCTBUHU C IOJIOKEHUEM XUMHUUECKOI0 3JIeMeHTa B [Iepuoauueckoit cucreme.
MupoBo33peHueckoe u HaydyHoe 3HaueHue [lepuonnueckoro 3akona /[.11. Menneneesa.
[Iporuosst JI.1. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB.

IIpakTHyeckue 3aHATHA

Pemenne npakTuKO-OpMEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA XapaKTEPU3aLUIO
XMUMHUYECKHX 3JIEMEHTOB «MeTalInuecKue / HeMeTalIn4eCKue CBOWCTBA,
ANEKTPOOTPHULIATEIBHOCTD XMMUUYECKUX 3JIEMEHTOB B COOTBETCTBUU C MX 3JIEKTPOHHBIM
CTPOEHHUEM U IOJIOKEHUEM B IIEPUOANYECKON CUCTEME XUMHUUECKUX d1eMeHTOB J[. 1.
Menpaeneesay

OK 01
OK 02
OK 09

Paznen 2. Xumuyeckue peakumu




Tema 2.1. Tunsl
XUMUYECKHUX PEaKIIun

Knaccugukanus u TUIIBI XUHMUYECKUX PEAKIUNA C y9acTHEM HEOPTaHUYECKUX BEIIECTB.
CocraBieHue ypaBHEHUH peakUii COeqUHEHNs, pa3I0kKeHUs, 3aMelleHHs], OOMEHa, B T.4.
peakuuii rOpeHysi, OKUCICHHUI-BOCCTAHOBIICHHUS.

VYpaBHEHUsI OKUCICHUS-BOCCTaHOBIIEHUS. CTeneHb OKUCaeHHsI. OKUCIUTEND U
BOCCTaHOBUTENb. COCTaBIEHUE U YPAaBHUBAHUE OKUCINUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKuii METO10M 3JIEKTPOHHOro OanaHca. OKUCINTENTbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU
B [IPUPOJIE, IPOU3BOACTBEHHBIX IIPOLIECCAX U KUZHEIEATEIbHOCTH OPraHU3MOB

IMpakTnyeckne 3aHATHS

KonuuectBennsle oTHOIIEHNUS B XUMHUHU. OCHOBHBIE KOJINYECTBEHHEBIE 3aKOHLI B XUMUU U
pacueTsl MO YpPaBHEHUSM XHMUYECKUX peakuuid. Moilb Kak equHHIAa KOJIWYecTBa
BellecTBa. MosipHas Macca. 3aKOHBI COXPAHEHHUSI MacChl U SHEPruM. 3aKOH ABOTaJpoO.
Monsipablii 06beM razoB. OTHOCHTENIbHAs IJIOTHOCTH ra3oB. PacueTwsl Mo ypaBHEHUSM
XUMHYECKHUX PEAKIUN C MCIIOJIb30BAHHEM MAacCChl, 00beMa (HOpMabHbBIE YCIOBHS) T'a30B,
KOJIMYECTBA BEIIECTBA

OK 01

Tema 2.2.
DIIEKTPOJIUTHYECKAS
JIMCCOITHAITAS ¥ HOHHBIN
obMeH

Teopust snexkrTpoauTHueckod aucconuanvu. WOHBI. DJEKTPONMUTHI, HEIIEKTPOJIUTHI.
Peakiiun nonHoro oomena. CoctaBieHHe peakluii HOHHOIO OOMEHa IyTeM COCTaBJICHUs
UX TOJHBIX M COKPAIIECHHBIX HOHHBIX ypaBHEHUH. KHUCIOTHO-OCHOBHBIE pPEaKLHH.
3azaHus Ha COCTaBJICHUE NOHHBIX peaKkIui

JlaGopaTopHble 3aHATHSA

JlaGopatopHnas pabota “TuUIbl XUMUYECKUX PEaKIHiA”.

HccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY UCXOJHBIX U 00pa3yIOIIUXCs BELUIECTB) U
NPU3HAKOB XUMHUYECKUX peakiuii. [IpoBenenne peakuuit HOHHOrO 0OMEHa, OIpe/eIIeHUe
CpeJibl BOJHBIX PaCTBOPOB. 3aJaHMsI HA COCTABJICHUE NOHHBIX PEaKIMH

KonTpossnas padora 1

CTpOCHI/Ie BCIIECCTBA U XUMHUUYCCKHEC PCAKIINU

OK 01
OK 04

Paznen 3. CTpoeHue U CBOIiCTBA HEOPTAaHMYECKHUX BelIEeCTB

14




Tema 3.1.
Knaccudukanms,
HOMEHKJIaTypa U
CTPOCHHE
HEOPTaHMYECKUX
BEIIIECTB

[Tpenmer Heoprannueckoii xumuu. Knaccudukanus Heoprannueckux BemecTs. [IpocTsie
U CII0’KHbIE BemecTBa. OCHOBHBIE KJIACChl CI0XKHBIX BEIIECTB (OKCHUIbI, THIPOKCHUIBI,
KHCIIOTHI, COJIN). B3anMOCBS3b HEOPraHMUECKUX BEIIECTB. ATpEraTHble COCTOSHUS
BemlecTBa. Kpucrammyeckue u amopHble BemiecTBa. TUIBI KPUCTAIMYECKUX PELIETOK
(aTomHas1, MOJIEKYJIIpHAst, MOHHAS, METAJUTMYECKast). 3aBUCUMOCTh (PU3HMUECKUX CBOWCTB
BEIIECTBA OT TUIIA KPUCTAINIMYECKON PEIIETKU. 3aBUCUMOCTh XUMUYECKOW aKTUBHOCTH
BEILECTB OT BUJAa XMMHUYECKOM CBS3U U THUIIA KPUCTAIIMYECKOMN pemeTky. [IpuunHel
MHOT000pa3us BEUIECTB

[MpakTnyeckune 3aHATHSA

Homenknarypa HeOpraHMueCKUX BEIIECTB: HA3BaHHUE BEUIECTBA HCXOIS U3 UX
XUMHUYECKOH (OpMYJIbl UM COCTaBICHUE XUMHUECKON (OPMYJIbI UCXO/s U3 HA3BAHUS
BemiecTBa o Mexaynapoanoit (MIOITAK) unu TpuBHaibHONM HOMEHKIIATYpE.

Pemenne npakTuyeckux 3alaHuil Mo KiIaccH(UKAMM, HOMEHKIATYPE U XUMHYECKUM
dbopMylilaM HEOPraHUYECKHX BEIIECTB PA3UYHBIX KJIAcCOB (yrapHbIA ra3, YrIeKHUCIBINA
ra3, aMMuak, raiieHasi U3BeCTb, HeraneHasi U3BecThb, MUThEBAs COAA U APYTUX): Ha3bIBATh
U COCTaBJIATH GOPMYJIIBI XUMHUYECKHX BEIIECTB, OMPEENIATh MPHHAICKHOCTD K KJIaccy.
Hcrounnku xumudeckoi nahopmaimu (cpeacts MaccoBoi nHpopmaruu, cetb MHTEpHET
u apyrue). [Touck nHbopMaIum no Ha3BaHUAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM
dbopmynam

OK 01
OK 02
OK 09

Tema 3.2. Dusuko-
XUMHUYECKHUE CBOMCTBA

HEOPraHUYECKUX
BEILIECTB

Mertamner. O0mue GpusnuecKkue 1 XUMHYECKHe CBOMCTBAa MeTayUI0B. CIIOCOOBI MOTyYeHHS.
3HauyeHHEe METAUIOB W HEMETAJUIOB B TPHPOAE W IKU3HEACATEIBHOCTH YEIOBEKa MU
opranu3mMoB. Kopposusi MeTamaoB: BUABI KOPPO3HH, CIIOCOOBI 3aIIUTHl METAJIOB OT
KOPPO3UH

Hemerannpl. OOmue ¢usnueckne M XMMHUYECKHME CBOMCTBa HeMeTa/uioB. TuUnuyHbIE
cBoiictBa HemetaioB IV— VII rpynn. Knaccudukanuss 1 HOMEHKIATypa COEIUHEHUH

HeMmeTaJs10B. KpyroBopoTsl OMOT€HHBIX 2JIEMEHTOB B IPUPOJIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX BEIIECTB (OKCUIOB,
THAPOKCHUJIOB, KUCIIOT, COJICH | Zp.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB MPOCTHIX
BCIICCTB, BOOOPOJHBIX COGHHHGHHﬁ, BBICHINX OKCUIOB U THAPOKCHUIIOB

OK 01
OK 02
OK 09




IIpakTHyeckune 3aHATUS 2
CocTaBiieHHe YpaBHEHHH XHUMHUYECKHX pEaKUUA C y4acTUEM MPOCTBIX U CIOXKHBIX
HEOPraHUYECKUX BEIIECTB: METAJJIOB U HEMETAJIOB; OKCHIOB METAJIOB, HEMETAJIJIOB U
aM(pOTEepHBIX DIIEMEHTOB; HEOPraHMYECKUX KHUCJIOT, OCHOBaHMN U aM(OTEpHBIX
TUAPOKCUJIOB; HEOPTaHUUECKHUX COJIeH, XapaKTepU3YIOIIUX UX CBOWMCTBA.
Pemennie mpakTUKO-OPHEHTUPOBAHHBIX TEOPETHUYECKHX 3aJaHUil Ha CBOICTBa, COCTaB,
MoJTydeHre U 06e30MacHOe UCTIONb30BAHUE BAKHEHIIINX HEOPTraHMYECKHUX BEIISCTB B OBITY
U TIPAKTUYECKOH 1eATeIbHOCTH YeJIOBeKa
Tema 3.3. JlabopaTopHble 3aHATHUS OK 01
WNnentudukarms JlaboparopHnas pabota «aeHTudukaims HEOPraHUIeCKNX BEIIECTBY. OK 02
HEOPTaHUYECKUX Pemenne »sKcrepMMEHTANBHBIX 3a7ad 10 XWMHUYECKHUM CBOMCTBAM METaIOB U OK 04
BEIIIECTB HEMETAIIJIOB, [0 PACMIO3HABAHUIO U MOTYYSHHIO COSIMHEHHI METaJIOB M HEMETAJLIOB. 2 OK 09
Nnenrudukanus HEOPraHMYECKUX BEIIECTB C MCIOIB30BAHUEM UX (PU3UKO-XUMUUICCKUX
CBOMCTB, XapaKTepHBIX KauyeCTBEHHBIX peakiuii. KauecTBeHHBIE peakiuu Ha CyibQart-,
KapOOHAT- U XJIOPUA-aHHOHBI, HA KATHOH aMMOHHUS
KonTpoabnas padora 2 |CBoiiCTBa HEOPraHUYECKUX BEILIECTB 2
Pasnen 4. CTpoeHne U CBOMCTBA OPraHUYeCKHX BellleCTB 22
Tema 4.1. [TosiBneHue U pa3BUTHE OPraHUYECKON XMMUHU Kak Hayku. [IpenMeT oprannyeckoit OK 01
Knaccudukanus, XUMUHU. MecTo U 3Ha4eHHE OPTaHMYECKOM XUMHUHU B CUCTEME €CTECTBEHHBIX HaYK.
CTpOCHHE U XUMHUYECKOE CTpOCHHE KaK MOPSAIOK COCIWHEHHS aTOMOB B MOJIEKYJIE COTJIACHO HX
HOMEHKJIaTypa BaJIGHTHOCTH. OCHOBHBIC TMOJOKEHUS TEOPUM XUMHUYECKOTO CTPOEHUS OPTraHUYECKHUX
OpraHM4YecKuX BemecTB | coeauHenuit A.M. bytiepoBa. VYruepoaHbli CKeJIET OpPraHUYeCKOM MOJIEKYJIbI.
3aBUCHMOCTh CBOMCTB BEIIECTB OT XHMMHYECKOTO CTpOeHHs Mojekyid. M3omepus u 2

U30MEPBI.

[Tonsatne o ¢ysxouoHaneHoW rTpynme. Paaumkan. [lpunnunsl — kinaccuduxanuu
OpraHMYEeCKUX  coeluHeHuil. MexayHaponHas  HOMEHKIaTypa W MPUHIUIBI
HOMEHKJIATypbl OpraHUYecKuX coeanHeHui. [Tonarue 06 a30TcoaepKalx COeIMHEHUSX,
OMOJIOTUYECKH  aKTHBHBIX  BemiecTBax  (yriaeBogax, »JKuMpax, Oelkax u  Jap.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSAX (MOHOMED, NTOJIMMEP, CTPYKTYPHOE 3BEHO)




IIpakTH4eckue 3aHATHSA

Homenknatypa opraHM4eckuX COEIWHEHUN OTIENbHBIX KJIacCOB  (HACHIIICHHBIE,
HEHACBHIIICHHBIE M apOMAaTHYeCKHUE YTIEBOAOPOABI, CIHPTHI, (EHOJNBI, aIbJACTHIIBI,
KETOHBI, KapOOHOBBIe KHCIOTHI U JAp.) CocTaBieHHE TOIHBIX M COKPAIICHHBIX
CTPYKTYPHBIX (OpPMyJI OpPraHMYECKMX BEIIECTB OTICIBHBIX KJIACCOB, HCHONB3YsS HX
Ha3BaHMUS MO CHCTEMAaTHYECKOM W TPHUBHAIBHON HOMEHKJIAType (STWIJICH, alleTUJICH,
rIuieput, ¢enon, Gopmanbaerui, YKCycHas KHCJIOTa, MIMIUH). PacueTsl mpocreiiein
(dbopMyJIbl OpraHn4YecKoil MOJIEKYJIbl, UICXO/sI U3 3JIEMEHTHOT 0 cocTana (B %)

Tema 4.2. CBoiicTBa
OpPraHUYECKHUX
COEIMHEHUN

OU3MKO-XMMHYECKAE CBOMCTBA OpPraHMYECKUX COCIWHEHUN OTHEIbHBIX KJIIACCOB
(ocobenHocTH Ki1accu(UKay U HOMEHKJIATYyphl BHYTPHU KJIacca; TOMOJIOTHYECKUNA Pl U
obmast gopmyna; m3omepus; (HU3MUSCKHE CBOMCTBA; XMMHUYCCKUE CBOWMCTBA; CIIOCOOBI
MOJTy4eHUs):

— MpenebHbIe YIIIeBOAOPOAbI (alKaHbl W IHUKIOATIKAHBI). ['OpeHHe MeTaHa Kak OJHH U3
OCHOBHBIX HCTOYHUKOB TEIUIa B MPOMBINIIEHHOCTH W ObITy. CBOWCTBAa MPHPOJHBIX
YIJIEBOAOPOJOB, HAX0KACHUE B MPUPOJIE U IPUMEHEHNE AJIKAHOB;

— HempeeNbHble (aJKeHBbI, aJKWHBI U aJKAJUCHBI) M apOMATUYCCKHE YTIIEBOJOPOJIBI.
['openue aneTuneHa Kak UCTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHU JJISI CBAPKU U PE3KHU
METAJJIOB

— KHCJIOPOJICOACPIKAIINE COCTUHEHHS (CITUPTHI U (DEHOJIBI, KApOOHOBBIE KUCIOTHI U A(UPHI,
QIbJETUABl M KETOHBI, KHUPBI, YrieBojsl). [IpakTHueckoe NMpUMEHEHHE STUIICHTIIUKOIIS,
rnuuepuna, ¢enona. Ilpumenenue gopmanbiaeruia, aneraibieruia, YKCyCHON KHCIOTHI.
Mpl1a KaK coJIM BBICIIMX KapOOHOBBIX KHCI0T. Moromue cBoicTBa MblIa

— a30TcoAepKalme COCIMHECHHUS (aMuHBI u AMUHOKHCIIOTBI, OenKn).
BbicokoMoOneKyIsipHbIE  COEAMHEHUS (CUHTETUYECKHE U OMOJOrMYeCKU-aKTHUBHBIE).
Monomep, nonuMmep, CTPYKTypHOe 3BeHO. [lommMmepusanus 5STUiIEHA KaKk OCHOBHOE
HAIPABJICHUE €TO UCIIOIb30BAHMS.

I'eneTndeckas CB3b MEXKAY KJIAaCCAMHU OPraHUYECKUX COCIUHEHUN

IIpakTHYeckue 3aHATHSA

CBoiicTBa OpraHUYECKUX COCTUHEHUI OTAETIbHBIX KJIAcCOB (TpUBHAIbHAS U
MeXIyHapoaHasi HOMEHKJIaTypa, XUMHUUECKHEe CBOMCTBA, CIIOCOOBI MOJIy4YEHNUs):
npesenbHble (aJKaHbl M HUKIIOAIKaHbI), HeTpeAebHble (AJIKeHbI, JIKMHBI U aJIKaJUeHbI) U
apoMaTHYeCKHe yTIeBOIOPOAbI, CIUPTHI U GEHOJIbI, KAPOOHOBBIE KUCIOTHI U A(UPHI,

OK 01
OK 02
OK 04
OK 09




AIbACTUABI U KETOHLI, aMUHBI 1 aMUHOKHCJIIOTBI, BBICOKOMOJICKYJIAPHBIC COCANHCHUA.
3aIlaHI/I5[ Ha COCTaBJICHHC ypaBHeHI/Iﬁ XUMHNYCCKHX peaKI_[I/Iﬁ C Y4aCTHUCM OPTraHUYCCKUX
BCIHICCTB HA OCHOBAHMHU UX COCTAaBa U CTPOCHUA

[IpakTnyeckue 3aHATHA

CocraBiieHue cxeM peakuui (B TOM YHUCIIE [0 MPEUIOKEHHBIM IEM0YKaM MPEBPALCHHUIT),
XapaKTEpPU3yIOIUX XHMHWUYECKUE CBOMCTBA OPraHMYECKUX COCIUHEHUH OTHCNIBbHBIX
KJIACCOB, CIIOCOOBI UX MOJyYEHHUS U Ha3BaHHE OPraHUYECKUX COEJAMHEHUH M0 TPUBHUAIBHOU
WU MEXIYHApPOIHON CUCTEMAaTUYECKON HOMEHKIIATYPE.

Pemenne  npakTUKO-OPHEHTHPOBAHHBIX  TEOPETHYECKMX  3aJaHMd  Ha  CBOMCTBA
OpraHUYeCKHUX COCIUHEHUHN OTIEIbHBIX KJIACCOB

JlabopaTopnas padora‘“IIpeBpaiennsi OpraHMuYeCKUX BEIIECTB MPU HarpeBaHuu'.
[TonyyeHue STHIICHA M U3yYEHHE €r0 CBOMCTB. MoOJEIMpPOBaHUE MOJCKYJI U XHMHUYCCKHX
NpeBpalleHuid Ha IPUMEpE dTaHa, YTUICHA, alleTHIICHA U Jp.

Tema 4.3.
Nnentudukanms
OpPraHUYEeCKHUX BEIIECTB,
X 3HAYCHUC U
MpUMEHEHNE B OBITOBOM
Y MIPOU3BOACTBEHHOMN
JIeSITEILHOCTH YeJIOBEKa

buooprannueckue coeauHeHus. llpumMeHeHHe W OMOJOTHYECKas: POJIb  YIJIEBOJOB.
OxucJICHHE YTICBOJIOB — UCTOYHUK YHEPTHH JKUBBIX OpraHu3mMoB. O0iacTé mpUMEHEHUs
aMHHOKHUCIIOT. [IpeBparieHus OEJIKOB NMUIM B OpraHu3Me. buonornyeckue (GyHKIUU
OenkoB. buonormdeckne QyHKIWH >KUPOB. POl OpraHMYeCKOW XUMHUH B PEIICHUU
po0JIeM UIIEBOI 0€30IacHOCTH

Ponb opranuueckoil XMMUM B pEHIEHUH NpoOJieM 3HEPreTUYecKor Oe30macHOCTH, B
pa3sBUTUM MEIUIMHBI, CO3JaHMU HOBBIX MAaTEpUAJIOB, HOBBIX HCTOYHUKOB DHEPIUU
(anmpTEepHATUBHBIE UCTOYHUKH 3HEprun). OnacHOCTh BO3JCHCTBUS Ha JKUBBIE OPraHU3MBbI
OpPraHUYECKUX BEIIECTB OTJENBHBIX KJIaccOB (YIJIEBOJIOPOJbI, CHUPTHL, (PEHOIBI,
XJIOPOPraHMYECKHE MPOU3BOJHBIC, aJbACTUABl U JAp.), CMBICI IOKa3aTeis MpeneabHO
JIOITyCTUMON KOHIIEHTPAIIUH

JlaGopaTtopHble 3aHATHSA

Jlaboparopnas pabora: “VneHTuduUKanus OPraHUYECKUX COCIUHEHUH  OTIEIbHBIX
KJIacCOB”

WnenTudukanys OpPraHUYECKUX COCIMHEHMH OTAENbHBIX KIAccoB (Ha Tmpumepe
aJIbJIETUJIOB, KpaxMaia, YKCyCHOW KHCIIOTbI, OEKOB U T.II.) C UCIIOJIb30BAHUEM UX (PU3HUKO-
XMMUYECKUX CBOICTB M XapaKTEpHBIX KaueCTBEHHBIX peakiuid. J[eHaryparus Genka npu
HarpeBaHuu. llBeTHble peakuuu OenkoB. BO3HMKHOBEHHME aHAJIMTUYECKOTO CHUTHalIa C
TOYKM 3pEHUS] XUMHUYECKMX INPOLECCOB NPU NPOTEKAHWM KaueCTBEHHOM pEaKIMH,

OK 01
OK 02
OK 04
OK 09




HO3BOJI$IIOH.[€I>1 I/IHCHTI/I(bI/H_[I/IpOBaTB MPCAJIOKCHHBIC OPraHNYCCKHUC BCIICCTBA

KonTpoasnas padora 3

CtpyKTypa U CBOICTBA OPraHUYECKUX BEIIECTB

Paznen 5. Kuneruueckue M TepMOJAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIui

Tema 5.1. CxkopocTb CKopocTh peakiiy, €€ 3aBUCUMOCTb OT PA3JIMYHBIX (PAaKTOPOB: MPHUPOJBI pearupyronmx OK 01
XUMHAYECKHUX PEaKIHii. BELIECTB, KOHIIGHTpAllMM pearupyrolux BeLIECTB, TEMIEpaTypbl U  IJIOLIAAH OK 02
XUMHUYECKOE PaBHOBECHE | pEAKIIMOHHON TMOBEPXHOCTH. TerioBbie A((HEKThl XUMUYECKHX peakiuil. JK30- U OK 09
SHI0TEPMUYECKHUE, PEAKLIUH.
OObpatumocTh peakiuii. XUMUYECKOe PaBHOBECHE M €ro CMEIIeHHe MOJl AeWCTBUEM
pa3nuYHBIX (AKTOPOB (KOHIIEHTPAILUS PEareHTOB WM TPOIYKTOB PEaKIMH, TaBJICHUE,
TeMIeparypa) Uil CO3JaHHsl ONTUMAJIbHBIX YCIOBUH TMPOTEKAHHUS XHUMHUYECKUX
npoueccos. [Ipunnun Jle-IlaTense
IIpakTH4eckne 3aHATHA OK 01
Pemenne npakTUKO-OPUEHTHPOBAHHBIX 33JaHUNA Ha aHAIU3 (AKTOPOB, BIMSIOMIUX Ha OK 02
U3MEHEHHE CKOPOCTH XHMHMYECKOW peaklud, B T.4. C TMO3UIUNA HIKOJIOTHYECKU OK 09
11eJ1ec000pa3HOro MOBEIEHUSI B OBITY M TPYAOBOM JESATENBHOCTH B LEJAX COXPaHEHUS
CBOETO0 3/I0POBbS U OKPYKAKOLIEN PUPOIHON CPEMBL.
Pemenne npakTuKoO-OpUEHTHPOBAHHBIX 33JIaHUK Ha NMpUMeHeHne npuHuuna Jle-Illarense
JUIS HAXOXK/ICHUS HANPaBJICHUS CMEUICHUS PAaBHOBECHS XUMHUYECKOW PEaKLUH W aHAJIU3
(bakTOpoB, BIMSIOMINX HA CMEUIEHHE XUMUYECKOI'0 PaBHOBECHS
Pa3znen 6. PactBopnl
Tema 6.1. PactBopenue kak pusuko-xumudeckuii mpomecc. PactBopsl. CriocoObl MPUTOTOBIICHUS OK 01
[Tonsitue o pacTBOpax pactBopoB. PactBopumMocTs. MaccoBasi 10151 paCTBOPEHHOTO BEILIECTBA. OK 02
CMbIca moKazaTenss NpeleNbHO JOMYyCTUMON KOHIIEHTPAallMM M €ro HCIOJIb30BaHUE B OK 07
OLICHKE 3KOJIOTHYECKON OE€30MaCHOCTH. OK 09
[TpaBuia 3KOJIOrMYECKH 11e€CO00Pa3HOr0 NOBEACHHS B OBITY U TPYAO0BOW JIEATEILHOCTH B
LEJSIX COXPAHEHHsS CBOEro 3JI0pPOBbS U OKpYXarolled NPUPOAHOM CpEeIbl; ONAacHOCTh
BO3/CHCTBUS HA )KMBbIE OPraHU3Mbl ONPE/ICICHHBIX BEIIECTB.
TeMUa 6.2. MccnenoBaHue | perenne npakTHKO-OPHEHTHPOBAHHBIX PACYETHBIX 3aMaHMIl Ha PACTBOPDI, HCIIONb3yEMBIE OK 01
CBOUCTB pacTBOPOB B OBITOBOM M MPOM3BOICTBEHHOM JEATEILHOCTH YEIOBEKA OK 02




JlabopaTopHble 3aHATHS 2 OK 04

Jlaboparopuas pabota «I[IpurotosneHue pacTBOpOBY. OK 09

[IpuroroBieHre pacTBOPOB 3aJaHHOW (MaccoBoi, %) KOHIEHTpauu (C MPaKTHKO-

OpPUEHTUPOBAHHBIMU BOIIPOCAMU) U OMPEIENIEHUE CPeIbl BOAHBIX PACTBOPOB.

Pemenue 3a1a4 Ha IPUrOTOBJIEHUE PACTBOPOB
Pasnen 7. Xumusi B ObITY U IPOM3BOACTBEHHOI IeATEJILHOCTH YeJ0BeKa 6 OK 01
Tema 7.1. Xumus B ObiTy |HoBelime AOCTHXEHHUS XMMHUYECKONH HAayKd M XUMHYECKOW TexHoNoruu. Poib Xxumuu B OK 02
Y MIPOU3BOACTBEHHOMN 00eCIeYeHNH HKOJIOTUYECKOW, IHEPreTHYECKONM W THINEeBONH Oe30MmacHOCTH, Pa3BHTHU OK 04
NESTENIbHOCTH YelloBeKa |MenuiuHbl. [IpaBuiia mouwcka W aHalvM3a XUMHUYECKOW HH(OpPMAlUU U3 Pa3IUYHbBIX 2 OK 07

MCTOYHUKOB (HaydHas M y4eOHO-Hay4Has JUTEpaTypa, CPEACTBA MacCOBOW MH(pOpMAINH, OK 09

ceTb IHTEpHET)

IIpakTH4eckue 3aHATHSA

ITonck m aHanu3 KEWCOB O NPUMEHEHNU XUMHUUYECKHMX BEILECTB U TEXHOJIOIMH C y4eTOM

Oyayuieil npodeccruoHalbHON JEATENIbHOCTH [0 TEeMaM: BaXKHEHIMe CTPOUTEIbHbIE

Marepuaibl, KOHCTPYKIIMOHHBbIE MaTepUalibl, KPAaCKU, CTEKIIO, KEpaMUKa, MaTepuabl s 4

AJIEKTPOHUKH, HAHOMAaTEepUasbl, TEKCTUIbHbIE BOJIOKHA, HCTOYHUKU HHEPIHH,

OpraHUYecKue U MUHEpaJbHbIEe y100pEHUs, IEKapCTBEHHbBIE BEILIECTBA, OBITOBAS XUMHUSL.

ammra: [lpeacraBieHue pe3yiabTaTOB pEIICHHS KeHCOB B (opmMe MHUHH-IOKIana C

Mpe3eHTaluen

IIpomexyTouHas aTrecTanms M0 JUCHHUILINHE (3a4eT) 2

Bcero
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3. YCJIOBUSI PEAJU3ALIMUA MPOTPAMMBI OBIIEOBPA3OBATEJBHOM
JUCLUILINHDBI

3.1. TpeOoBaHMsA K MUHHUMAJIBHOMY MAaTEPHAJBHO-TEXHHYECKOMY 00eCIeYeHHI0

Jlnist peanmzaniul pOrpamMMbl JTUCHMIUIMHBI JIOJDKHBI OBITh MPEIYCMOTPEHBI CIEIYIOIIHe
CHelMaNbHbIE TOMEMICHUS: Y4YeOHBIH KaOWHET XHMHUU W/MIM Y4eOHOH XUMHYECKOU
nabopaTopuHu.

O6opynoBanne  y4eOHOIo Ka0uHeTa (HarasAHbIC nocoous): HabOpbI
IIAPOCTEPKHEBBIX MOJIEJICH MOJIEKYJI, MOJICTH KPUCTAIUIMYECKUX PEUICTOK, KOJUICKIIMU MPOCTHIX
Y CJIOKHBIX BEIIECTB W/WIIM KOJUICKIIMU TOJMMEPOB; KOJUICKIIMsSI TOPHBIX MOPOJ U MHHEPAJIOB,
tabnuia Menaeneesa, yueOHble (GUIbMBI, IUPPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

TexHnyeckue cpeacTBa O00y4YeHHsI: KOMIIBIOTEP C YCTPOHCTBAMU BOCIPOHM3BEICHUS
3BYKa, NPUHTEp, MYJIbTUMEIUA-TIPOEKTOP C DHKPAaHOM, MYJIbTHUMEIHMIHAs JOCKa, YKa3Ka-
IIPE3EHTEP AJIs IPE3CHTALINMN.

Oo6opynoBanue J1aopaTopum M padoyMx MecT JadOpaToOpuUM: MEH3YPKHU, MUMETKHU-
KareJIbHUIIbl, TEPMOMETPBI, MHUKPOCKOII, JYIIbl, MIPEIMETHbIE M TOKPOBHBIE CTEKJIA, TUIAHIIETHI
JUIT KamelbHBIX peakIuid, (UIbTpoBaNbHAs Oymara, MPOMBIBAIKH, CTEKJISIHHBIE TPOOWPKH,
pe3uHOBBIE TMPOOKH, (oHApUKH, HAOOpP PEAKTHBOB, CTEKISHHBIC TaJIOYKH, INTATUBBI JUIS
pOoOUPOK; MEPHBIC IIMIIMHAPHI, BOPOHKH CTEKIISTHHBIC, BODOHKHU JIEJIUTEIbHBIC IMIHHAPUICCKUC
(50-100 wmu1), cTynku ¢ mecTukoM, GaphopoBbie YaIlKH, MTHHIETHI, QUILTPhI OyMaKHbIC, BaTa,
MapJisi, YacoBble CTEKJa, 3JEKTPOIUIMTKH, JIaOOpaTOpHBbIE IUTATUBBI, CIHUPTOBBIE TOPEINIKHU,
CIHMYKHU, IpUOOp ISl TOIy4YeHHUs ra30B (WK MPOOHMpKa ¢ Ta300TBOAHON TpyOKoil), Aeprkarenu
JUIs IPOOUPOK, CKIISIHKH JUIS XpAaHEHUS PEaKTHBOB, pa3daTOYHBIC JIOTKH; XUMHUUECKUE CTAKaHBI
(50, 100 u 200 mu); mmarTeny; MHHIETHI, TUTEIbHBIC IIUIIILL, CEKYHIOMEPHI (TaiiMepbl), MEpHbIC
npooupku (Ha 10-20 ma) u mepbie koa0br (25, 50, 100 u 200 mu), BomsHas Gaust (win
TEPMOCTAT), CTCKJISHHBIC MAIOYKH;, KOHHUYeckue KoimObl mas turpoBanus (50 m 100 mu);
WHIMKAaTOPHBIE TOJOCKM Juiss onpeaeneHus pH W cTaHgapTHas WHIUKATOpHAs —IIKaa;
YHUBEpCaIbHbIM HHAUKaTOpP; nureTku Ha 1, 10, 50 mn (v mo3arops Ha 1, 5 u 10 mur), GropeTku
JUISE TATPOBaHUS, MeAUIIMHCKHE mmpuisl Ha 100—-150 M1, maGopaTopHbIe W/WIIM aHATUTHYECKHE
Bechl, pH-MeTpbl, cymmibHbIN mKad, u 1p. 1aboparopHoe 000py10BaHUE.

3.2. UndopmanuonHoe odecneyeHne 00y4eHus

OcCHOBHBIE HCTOYHUKHU:

1. Taopuensu, O. C. Xumus: 10-i kinacc: 6a30Bbiit ypoBeHb: yueOHuk / O. C. ['abpuensn, U. T
Octpoymos, C. A. CraakoB. — 6-¢ u3z., crep. — Mocksa: IIpocsemenne, 2024, — 128 c.
— ISBN  978-5-09-112176-6. — URL: https://e.lanbook.com/book/408671 (mata
obpamienus: 8.02.2024).

2. Tabpuensn, O. C. Xumus: 11-ii kinacce: 6a30Bbiii ypoBenb: yueOnuk / O. C. I'aOpuensn, U. T
Octpoymos, C. A. CraakoB. — 6-¢ u3z., crep. — Mocksa: IIpocsemenne, 2024, — 127 c.
— ISBN 978-5-09-112177-3.— URL: https://e.lanbook.com/book/408668 (mata
obpamienus: 8.02.2024).



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBHIEOBPA30OBATEJIBHOU JUCLHUIIJINHBI

KoHTponb M oOlleHKa pe3ynbTaToB OOyYeHHUs OCYILECTBIISIETCS NpenojaBaTeieM B
MpolLiecce MPOBENICHUS MPAKTUYECKUX 3aHITHIA U Ta0OPaTOPHBIX PabOT, TECTUPOBAHMS, a TAKKE
BBIMOJIHEHHUST  OOYYAIOIIMMUCS ~ MHIUBUAYAJIBHBIX  3aJaHUN, MPOEKTOB, HCCIICAOBAHHM.
PesynbraTel 0Oy4eHHS ONpENENSIOT, YTO OOydJaromyecs JMOJDKHBI 3HAaTh, IMOHUMATh H
JNEMOHCTPHUPOBATh 10 3aBEPIICHUN N3YUEHUS TUCITUTUINHBI.

s hbopMupoBaHUs, KOHTPOJIL U OLEHKU Pe3yIbTaTOB OCBOEHUS Y4eOHOM MUCIUIINHBI
HCIIOJIb3YETCSl CUCTEMA OLIEHOYHBIX MEPONPUATUH, IPEICTABIISIONIAs COO0N KOMILIEKC Y4eOHbIX
MEpPOMPUSITHIA, COTJIIACOBAHHBIX C pe3ylbTaTaMu OOyudeHHUs U CPOPMYIUPOBAHHBIX C YYETOM

OI'OC COO (mpeametHsie pe3yibratsl o aucuuiuinbe) u I'OC CIIO.

O6mas/npodeccronanbpHas Paznen/Tema Tun OLleHOYHBIX MEPOIIPUATUI
KOMITCTCHITHS
OK 01. Beibupars | P 1 Tewmsr 1.1, 1.2 VYernseiii onpoc TectupoBanue,
criocoObl  pemenus 3amad | P 2 Temsr 2.1, 2.2 Pemienue 3amgau. Ilpaktuueckue
npodeccuoHaIbHON P 3 Tewmsr 3.1, 3.2,3.3 paboTHI. JlaGopaTopHsble
JIeITEIbHOCTH, P4 Temni 4.1,4.2,4.3 paboTHI. PaznoypoBHeBbIE
IIPUMEHUTEIIBHO kK | P5Tema5.1 3a1aHusL.
Pa3IMYHBIM KOHTEKCTaM. P 6 Temsi 6.1, 6.2 BrinosiHeHne KOHTPOIBLHOTO
P7 TECTA.
OK 02. OcymectBusare | P 1, Temsr 1.2 [IpakTuueckue paboTHI.
ITOKCK, aHaIu3 u | P3, Temnr 3.1.,3.2,3.3 Kontposnbnbie paboTHL.
HMHTEPIPETAIUIO P4, Temnb1 4.2,4.3 PazHoypoBHeBbIE 3a1aHUS.
uHpOpMauy, P 5 Tema 5.1 Keiic-3ananus. Pemenne 3agad.
HEO00X0IUMOK mis | P 6 Temsr 6.1, 6.2 XapakTepucTHKa BEIIECTB.
BBIIIOJIHEHU S 3agay | P 7 Brinosinenue KOHTPOJIBHOT'O
npodeccuoHaTbHON TecTa
JEATETbHOCTH
OK 04. Pab6orats B | P2, Tema2.2 [TpakTHKO-OpUEHTUPOBAHHBIC
KoJUlekTuBe U Kkomauze, | P 3 Tema 3.3 3aJlaHus, nabopaTopHbIe
a3 dexTuBHO P4, Temnr 4.2, 4.3 paboThI, KeHc-3aTaHus
B3aUMO/ICCTBOBATh c | P6Tema6.2
KOJIJIEraMU, pyKOBOJICTBOM, | P 7
KJIMEHTaMHU
OK 07. CopevictBoBate | P 6 Tema 6.1 [IpakTHKO-OpUEHTUPOBAHHBIE
COXpAaHEHUIO OKpyxaromen | P 7 3aaHus. Keiic-3ananus.
Cpelbl, MonenupoBaHie MpPOLIECCOB B
pecypcocOepeKeHHIo, OKpY’KaloIlllel cpelie Ha OCHOBE
a¢dexTuBHO JeicTBOBATH M3YYEHHOT0 MaTepuaa.
B Ype3BbIYAHBIX
CUTYaLUsIX
OK 09 Ucnonps3zoBare | P 1, Temsr 1.2 [IpakTuueckue paboTHI.
uH(pOpMaITMOHHBIC P 3, Tems 3.1.,3.2,3.3 KonTtposnbhbie paboTHI.
TEXHOJIOTHH B | P4, Temn1 4.2, 4.3 Pa3zHoypoBHEBbIE 3a1aHUS.
npodeccCuoHaIbHON P5Tema5s.1 Keiic-3amanus. Pemenne 3agau.
JIEATEIIbHOCTH. P 6 Temn 6.1, 6.2 XapakTeprucTHKa BEUIECTB.
P7 Brimonnenue KOHTPOJIBHOTO
TecTa
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