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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
YYEFHOU JUCIHUATIIAHBI

01 12 Xumus

VYuebnas mucrurmaa «OJ].12

XuMHUSAY ABIAETCS 0043aTENBLHON YaCThIO

Obweobpasosamenvrozo yuxna OIIOII-IT B coorBercTBUM ¢ PI'OC CIIO 1o cneyuarvnocmu

JIn3aid (1o oTpacJsiM)

Ocoboe 3HaueHHe NUCHUILUIMHA uMeeT npu dopmupoBanuu u pazsutuu OK 01 OK 02,0K

04, OK 07

Obuwue komnemenyuu:
OK 01. BeiGupats criocoOsl pemeHus 3aaa4d npodecCHoHaIbHON NeITeIbHOCTH TPUMEHUTEIBHO K

Pa3IMYHBIM KOHTCKCTaM.

OK 02. Ucnonp30BaTh COBpeMEHHBIE CPEACTBA TIOMCKA, aHAIN3a U HHTEPIPETallui HHOOPMAIH U

I/IH(l)OpMaI_II/IOHHBIe TCXHOJIOI'MH OJI BBIIIOJIHCHUA 3aJa4 HpO(I)CCCHOH&J'IBHOfI JACATCIIbHOCTU.

OK 04. D¢ dexTuBHO B3auMOICHCTBOBATh U PabOTATh B KOJUIEKTHBE U KOMaH/IE.

OK 07. CozeiicTBOBAaTh COXPaHEHHIO OKPYKAIOIICH CPEIbl, pECYpCcoCOepeKEeHHIO, TPUMEHSThH

3HaHUS 00 U3MEHEHHUH KIIMMaTa, IPUHIIUIEI OEPEKITMBOTO IPOU3BOJACTBA, YPPEKTHBHO

JIEUCTBOBATH B ‘lpeBBLI‘laﬁHbIX CUTyaluiax.

1.2. lenp u nJIaHUPyeMble pe3yJabTAThl 0CBOEHUs TUCHUTLINHBI:
B pamkax mporpammbl y4eOHOW JUCHUIUIMHBI OOYYarONIUMHUCS OCBAaWBAIOTCS YMEHUS

Y 3HaHUs
Kon JucnunimmHapHsle pe3ynbTaThl
OK, IIK
YmMenus 3HaHus
OK 01. Beibupath B 4acTH TPYAOBOIO | - BIAJIETh CHCTEMOW XUMHYECKUX
CIOCOOBI pelIeHMs 33/1a4 | BOCHUTAHUS: 3HaHUW, KOTOpask  BKJIIOYAeT:
npodeccuoHanbHOM - TOTOBHOCTb K  TpPYAY, | OCHOBOIIOJIATAIOIINE  TIOHATHUS
JESATEIIBHOCTH OCO3HaHHE LIEHHOCTH | (XUMUYECKUH 3JIEMEHT, aTOM,

MMPUMCHHUTCIILHO K
Ppa3JIMIHbIM KOHTCKCTaM

MacTepcTBa, TPYA0II00uE;

- TOTOBHOCTH K aKTHUBHOU
NEeITENbHOCTH
TEXHOJIOTUYECKOU u

COIMAJIbHOW  HAIPaBJICHHOCTH,

CIIOCOOHOCTh ~ MHUILIMHUPOBATH,
IJIaHUPOBATh n
CaMOCTOSITENIbHO ~ BBIIIOJHSATD

TaKyIo JAesITebHOCTD;
- HHTEPEC K pa3InuHbIM chepam
npodeccroHanbHOI
JeSITeTbHOCTH,

Ogiaenne yHHBePCAIbHbIMH
Y4eOHbIMU
M03HABATEJILHBIMH

9JIEKTPOHHAsi 000JI0YKa aToMa, S-
, Pp-, d-a;exTpoHHBIE OpOHTANIH
aTOMOB, HOH, MOJIEKYJIa,
BAJICHTHOCTB,
JNEKTPOOTPHULATEIBLHOCTB,
CTENEHb OKHUCIICHUs, XUMUYECKas
CBS3b, MOJIb, MOJIIpDHAs Macca,
MOJISIPHBI  00BEM, YIIIEpOIHBIH
CKEJIET, (byHKIMOHATBHAS

Tpymnmna, paaukal, H30MepHus,

HU30MCPHI, TOMOJIOTHYECKHUI pAn,

TOMOJIOTH, yTJIEBOIOPOIBI,
KHCIIOPOJI- W a30TCOACpKaIIne
COEIMHEHMS, OMOJIOrHYECKH

aKTUBHBIC BellecTBa (YIJIeBOAbI,




JelCTBUSAMM:

a) 0a3oBble  JIOTHYECKHE
JelCTBHUA.
- CaMOCTOSITEIIHFHO
dhopmynupoBaTh "
aKTyaJIM3upOBaTh  MpoOIIEeMy,
paccMaTpuBaTh ee
BCECTOPOHHE;
- yCTaHaBJIMBAaTh

CYLICCTB CHHBIN IMPpU3HAaK HJIN
OCHOBaHUs JJIsA

KJIacCU(PUKAMKU U 0000IICHUS;

CpaBHEHMUS,

- OTIpeeIsATh (05
JeSITeNIbHOCTH, 3a/1aBaTh
napamMeTpbl U KPUTEPUU HX

JOCTUIKECHHS,

- BBIABIATH 3aKOHOMEPHOCTH U
IIPOTUBOPEYUS B
paccMaTpuBaEMBbIX SIBICHUSAX;

- BHOCHUTb KOPPEKTUBBl B
NeSATEIbHOCTb, OLICHUBATh
COOTBETCTBUE pe3yabTaToOB
LensiM,  OLEHUBATh  PUCKHU
IIOCJIEICTBUH NEATEIIBHOCTH;

- pa3BUBaTh KpeaTUBHOE

MBIIIJICHAE  TPH  PEIICHUN
YKU3HEHHBIX TIPOOIIeM

0) 0azoBBIE

HCCIeI0BaTeIbCKIE
JeHCTBHUA:

- BJaJeTh HaBbIKAMHU Yy4eOHO-
HCCIIeI0BaTEIbCKOM u
MIPOEKTHOMI JeSITEIbHOCTH,
HaBBIKAMM paspenieHus
npobem;

- BBLISIBIIATE MPUIUHHO-
CIIEICTBCHHEIC CBSI3U Hu
aKTyaJIU3UupOBaATh 3ajauy,
BBIJIBUTATh TUIIOTE3Y ee
pelieHus, HaXOAUTh apTyMEHTbI
I J0Ka3aTelbCTBa  CBOHMX
YTBEPKICHUM, 3a71aBaTh
MapaMeTpbl n KpUTEpUU
pelIeHHUS;

- AHAJIM3UPOBATh MMOJTYUYCHHBIC B

KUPBIL, oenkn), MOHOMEp,

IIOJINMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE

COEMHEHUS, KpUCTANINYeCKas
pelieTka,
peakuui (OKHUCTHUTENBHO-
BOCCTaHOBUTEJIbHBIE,
SHAOTEPMUYECKUE,

oOMeHa),

TUIBl  XUMHYECKHX
9K30- U
peakiuu
WOHHOTO pactBop,
ANEKTPOJIUTHI, HEIJICKTPOJIUTHI,
NIEKTPOIUTUYECKAs
JIFICCOTIHALIHS, OKHCIIUTETb,
BOCCTaHOBUTEITb, CKOpOCTh
XUMHAYECKOH peaKIuH,
paBHOBECHE),
3aKOHBI  (Teopus
CTPOCHUS

Bemniects  A.M.

XUMUYECKOE
TEOpUH U
XUMHUYECKOTO
OpraHNYEeCKuX
byrneposa,
3JIEKTPOJIUTHYECKON

TEOpHst
JUCCOLMAIMK, IEepUOANYECKUI
3akoH JI.1. MenneneeBa, 3aKoH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XHMUH,
(hakTOIOTHUUECKHE CBEIICHUS O
CBOMCTBAx, COCTaBe, MOJYy4YECHHUH
u 0e30MacHOM HCIOJb30BaHUHU
BOKHEUIIINX HEOPTAaHUYECKUX U
OpPTaHUYECKUX BEIIECTB B OBITY U
PaKTUYECKON NEeSATEIbHOCTH
YEJIOBEKa;

- YMETb BBISBISATH XapaKTEepHBIE
MIPU3HAKU u B3aUMOCBSI3b
M3y4YEHHBIX TIOHSATHH, MPUMEHSITh
COOTBETCTBYIOIINE TIOHITHS TIPH
ONMCAaHUN CTPOCHHUS M CBOICTB

HCOPTraHNYCCKUX n
OpraHHU4YC€CKUX BCHICCTB W HUX
IpeBp aIJ.IeHPIfI; BBISIBJIATH
B3aMMOCB3b XHUMHUYCCKUX

3HaHUH C MOHATUSIMH "

MIpe/ICTaBICHUSIMU IpyTUX
€CTECTBEHHOHAYYHBIX

MPEIMETOB;




XoJe
pe3yIbTATHL,

pelieHus 3a1aun
KPUTUYECKH
OLICHMBATh HX JIOCTOBEPHOCTb,
IIPOrHO3UPOBaTh WU3MEHEHHUE B
HOBBIX YCJIOBUSIX;

- YMETb ICPCHOCHUTH 3HAHHA B

M103HABATEIbHYIO U
MIPAKTUYECKYIO obnactu
KU3ZHEIESTCIIbHOCTH;

- YMETb MHTETPUPOBATH 3HAHMS

nu3 pa3HBIX Hp CAMCTHBIX
o0JacTen;

- BBIIBHIaTh HOBBIE HJIEH,
mpejiarath OpHUTHHAJIbHBIC

MOJIXOJIbI U PEIICHUS;
- CIIOCOOHOCTH HX
HCIIOJIb30BaHMS B
M03HABATEILHON U COIMAIbHON
MIPaKTUKE

- YMCTb HCIIOJIB30BAaTh

HAaNMMCHOBAHUA XUMHUNYCCKUX
COEIUHEHUN

COr03a

MEXIYHAPOJAHOTO
TEOPETUYECKOMN u
MPUKJIAHON

TPUBUATILHBIC
BOKHEUIIIUX BEIIECTB (ITHUJIECH,
alleTUJIEH, dhenomn,

XUMHHU U
Ha3BaHUA

TIIHLEPYH,
bopmanpaeruu, YKCYCHas
KHCJIOTA, TJHIWH, YrapHbIA Tras3,
YTJIEKUCIIBIA

ras, aMMHaK,

raimeHass W3BECTh, HeETamieHas
U3BECTbh, coma u
JPYTHUX), COCTaBIATH (HOPMYIIbI
HEOPraHMYECKUX u
OpPraHUYeCKUX

YpaBHCHUA

IIMTbCBas

BEIIECTB,
XUMHYECKHUX
peaknuid, OOBSICHATh MX CMBICI;
MOATBEPKIAThH XapakTepHbIE

XMUMHUYECKUE CBOICTBA BEIECTB

COOTBCTCTBYHOIIMMU
OKCIIEPUMEHTAMU U 3alUCIMHU
ypaBHEHUH XUMUYECKUX
peaKLnii;

- YMETh yCTaHaBJIUBAaTh
NPHUHAIJIC)KHOCTD HN3YUYCHHBIX
HCOPraHNYCCKUX n
OpPTraHU4YCCKUX BCIIIECTB K
ONpEACIECHHBIM  KjaccaM |
rpymnmam COCIMHEHMUI,

XapakTepu30BaTb HMX COCTaB M
BayKHEHIIIHE CBOMCTBA;
ONpENENATh BHUJIBI XUMHUYECKUX
cBs3edl (KOBaJIGHTHAasl, HWOHHAS,

MeTaJUTM4ecKasi,  BOJIOPOJHAs),
THUIIbBI KPUCTATINIMNICCKUX
pereToK BEIICCTB;

KIIacCU(PUIIUPOBATH XUMUYECKUE
peaKkiuy;

- copMUpPOBATH MPEICTABICHHUS:
0 MaTepuaIbHOM €AUHCTBE MUpAa,
3aKOHOMepHOCT$IX 58
M03HABaeMOCTH SIBJIICHHI
MPUPOJIBI; O MECTe M 3HAYCHUU

XHUMHUHU B CUCTEMEC C€CTCCTBCHHBIX




HayK W ee POl B OOECIeYeHUU

YCTOWUYHBOTO pa3sBUTHUSA
YeJIOBEYECTBA: B PEILECHUU
pooiem 9KOJIOTHUYECKOH,

SHEPreTUYECKONM ¢ MHILEBOMN
0e30IacHOCTH, B Pa3BUTHH
MEIULMHEI, CO3JAaHHH HOBBIX
MaTepHaJIOB, HOBBIX HCTOYHHUKOB

SHEPTHH, B obecrnieueHnn
panroHaIbHOTO
MIPUPOIONIOIE30BAHUS, B

(hOpMHUPOBaHUH MHPOBO33PCHHUS
U O0IIeH KyJIbTYphl YeJIOBEKA, a
TaKKe 9KOJIOTUYECKU
00OCHOBAaHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO M MPHPOTHOMN
cperne;

- BJIAJICTh CUCTEMOW XMMUYECKUX
3HaHUM, KOTOpas  BKIJIKOYACT:
OCHOBOIIOJIATAIONINE  TTOHSTHUS
(IOTIONHUTENIBHO K CHUCTEME
HNOHATHI 0a30BOr0 ypOBHA) -
U30TOIIBI, OCHOBHOE U
BO30YKICHHOE COCTOSTHUE
aToMa, THOpUAM3aIUs aTOMHBIX
opbuTtanei, xummueckas cBs3pb ("

@ " wu ", KpaTHblE CBSI3M),
MOJIIpHast KOHIICHTpAaIHs,
CTPYKTypHast bopmya,
U30MEPHUSI (cTpykTypHas,
reoMeTpruecKas (unc-TpaHc-
U30MepHsi), THUIBl XUMHUYECKUX
peakiuit (romo- u
reTeporeHHsle, O0paTUMble U
HeoOpaTHMbIe), pacTBOpHI
(ucTuHHBIE, JUCTIEPCHBIE

CUCTEMBI), KPHUCTAJUIOTHAPATHI,
CTETICHb JUCCOLMALNH,
ANEKTPOJIN3, KPEKHHT,
PUGOPMHHT);TEOPUH U 3aKOHBI,
3aKOHOMEPHOCTH,

MHUPOBO33PEHYECKHE 3HAHUA,
JeKaluue B OCHOBE IOHUMAaHUSA
IIPUYUHHOCTH M CUCTEMHOCTH
XUMHYECKHUX ABIICHU,




COBpPEMEHHBIE MPEICTABICHHUS O
CTPOCHUU BEIIIECTBA Ha
aTOMHOM,  MOJICKYJSIDHOM U
HA/IMOJICKYJISIPHOM YPOBHSIX;
IOPEJCTaBICHUS O MEeXaHU3Max
XUMHYECKHX peaxuui,
TEPMOAMHAMHYECKUX u
KMHETUYECKUX 3aKOHOMEPHOCTAX
WX TIPOTCKAHUS, O XUMHYECKOM
PaBHOBECHH, JUCTICPCHBIX
cucTeMax, (bakTomornuecKue
CBEJICHHUS O CBOMCTBaX, COCTaBe,
NOJlydeHUH U 0e30MacHOM
UCIIOJIb30BaHUU BaKHEHIIINX
HEOPraHUYECKUX u
OpPraHMYECKUX BEIIECTB B OBITY U
MPaKTHYECKON JeSITeIbHOCTU
9eloBeKa;  OOmMX  HayYHBIX
IPUHIIAIIAX XUMHAYECKOTO
OpOU3BOJACTBA (Ha  IpuUMepe
IPOM3BOJICTBA CEPHOU KHCIIOTHI,
aMMHaKa, METaHoJIa,
nepepaboTku HeDTH);

- YMETh NPOBOAUTH PacUeThl MO
XUMHYEeCKUM  (dopMmylnaM U
YpaBHCHUSIM XUMHYECKHX
peakuuii C  HKCIOJb30BAaHUEM
(¢u3nuecKux BETUYMH (Macchl,
o0beMa  Ta30B,  KOJHYECTBa
BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIleCTBA C  KOJIMYECTBEHHOMN
CTOPOHBI: pacueTsl o
HaXO0XJICHUIO XMUMUYECKOMH
(GopMyJBI  BEIIECTBA; pacuyeThl
Macchl  (oObeMa, KOJIMYEeCTBa
BEIIECTBA) MPOJYKTa pPEaKlUH,
€CTM  OJHO W3  HCXOJIHBIX
BEIIIECTB JaHO B BUJE pacTBOpa ¢
ONPEACIEHHON MAacCOBOM JOJIeH
PacTBOPEHHOI'O BEILECTBA HWIIH
JaHo B u30bITKe  (MMeeT
MPUMECH); pacyeTbl MacCOBOU
Wi 0oO0bEMHOM oM BBIXOJA
MPOAYKTa PpEaKIMH; PacyeThbl
TerIoBoro 3¢ ¢dexkra peakiui,




00BEMHBIX OTHOIIIEHHII Ta30B;

- YMETh BBISBIATh XapaKTEPHbBIC
MPU3HAKU u B3aNMOCBSI3b
W3YYECHHBIX NOHATUN, IPUMEHATH
COOTBETCTBYIOIIME MOHATUA MPU
ONMCAaHUM CTPOCHHUS M CBOICTB
HEOPraHUYECKUX Hu
OpPraHMYeCKUX BEIIECTB M MX
MPEBPALLCHUI; BBISBIISITH
B3aNMMOCBSI3b XUMHYECKHUX
3HAHUH C MNOHATUSIMU u

MPEICTABICHUSIMHU TPYTUX
MPEIMETOB IS boiee
OCO3HAHHOI'0  TNOHMMAaHUI U
00BsACHEHUS CYLIHOCTH
MaTepUAIbHOTO €IMHCTBA MHUPA;
HCITIOJIb30BAaTh CHCTEMHBIE
XHUMUYCCKHE 3HAHUS TS

OOBSCHEHHS U MPOTHO3UPOBAHUS
SIBJICHUM, HMEIOIINX
€CTECTBEHHOHAYYHYIO IIPUPOY;

-yMETh HCIIOJIb30BaTh
HAaUMEHOBAaHUS XUMUYECKUX
COCIMHEHUN  MEXIYHAapOJHOIO
cor3a TEOPETUUYECKOMN 5
MIPUKJIATHON XUMHUU u
TPUBHAJIbHBIE Ha3BaHUs
BEILIECTB, OTHOCSIIIIMXCS K
H3y4YEHHBIM KJIaccam
OpraHUYECKUX u
HEOPraHWYECKUX  COCIMHEHHUI;
HCIIOIb30BaTh XUMHUYECKYIO

CUMBOIIUKY JUIsl COCTaBIICHUS
dhopmyn HEOPTaHUYECKUX
BEIIECTB,  MOJICKYJISIPHBIX W
CTPYKTYPHBIX (pa3BepHYTHIX,
COKpAIICHHBIX M  CKEJICTHBIX)
(hopMyIl OpraHUYEeCKUX BEIIECTB;
COCTaBIISITh ypaBHEHUS
XUMHYECKHIX peakuuit u
packpepiBaTh ~ WX  CYIIHOCTH:
OKHUCJIUTEIHHO-

BOCCTAHOBHUTENBHBIX  PEaKIHH
MOCPENICTBOM COCTaBJICHUS
JJICKTPOHHOTO  OajlaHca  JTHUX




peaKkuuii; peaKkuuii  MOHHOIO
oOMeHa TyTeM COCTaBIICHUS HX
MOJTHBIX u COKpAaIIeHHBIX
HOHHBIX YPAaBHEHUU; peakIui
TUAPOIN3a, peakuuit
KOMILJIEKCOOOpa30BaHUs (Ha
npuMepe T'MAPOKCOKOMILIEKCOB
LUHKA u ATIOMHHUS);
MOATBEPKIATh XapaKTepHbIC
XMMHYECKHE CBOMCTBA BELIECTB
COOTBETCTBYIOIINUMHU

SKCIEPUMEHTAMH U 3alHCIMHU

ypaBHEHUU XUMHUYECKHUX
peaKkIuii;

- yMeTh  KIAcCHU(PHUIMPOBATH
HEOPTraHWYECKUE u

OpPraHn4cCKHue BCIICCTBA u

XUMHYECKHE peaKIum,
CaMOCTOSATENIEHO BbIOMpATh
OCHOBAHUS W KPUTEPUH IS
KJIacCU(pUKaLUU M3y4aeMbIX
XUMHAYECKUX 00BEKTOB;

XapaKkTepU30BaTh COCTaB u
Ba)KHEHIIIMEe CBOMCTBA BEIIECTB,
IIPUHAJIECKALIAX K
ONpeACICHHBIM KJjlaccaM u
rpymmaM coeauHeHUuN (IPoCThie
BEIIECTBA, OKCU/IbI, TUAPOKCHU/IBI,
COJIM; YIJIEBOAOPOABI, IPOCTHIC

3GUpbl,  CIUPTHI, beHonsl,
aJIbJIeTUIbI, KETOHBI,
KapOOHOBBIE KUCIIOTHI, CJIOKHBIE
5GUpbl,  KUPBI,  YIJIEBOJBI,

aMUHBI, aMUHOKHUCJIOTHI, OEIKH);
NPUMEHATh 3HAHUA O COCTaBe W
CBOMCTBAxX BEIIIECTB s
SKCIEPUMEHTAIIBHON  MTPOBEPKHU

TUIIOTE3 OTHOCHUTEIbHO
3aKOHOMEPHOCTEN  MPOTEKaHUs
XUMHUYECKHUX peaxkuui u
MIPOrHO3UPOBAHUS
BO3MOXKHOCTEH ux
OCYIIIECTBJICHUS;

- yMeThb TNOJATBEpPXKIaTh Ha
KOHKPETHBIX IIpUMepax XapakTep




3aBUCUMOCTH PEaKLMOHHOU

CIOCOOHOCTH OpTraHUYeCcKuX
COCIIMHEHUM OT KpaTHOCTH W
Tumna kopasieHTHOU cBsizu ("TF " u
nn

), B3aMMHOI'O BJIMSAHHA aTOMOB
W I'pylIil aTOMOB B MOJICKYJIax; a

TaKxKe OT 0coOeHHOCTEN
peanu3anuu Pa3JIMYHBIX
MEXaHHU3MOB Hp OTCKaHUA
pEeaKLHii;

- YMETH XapakTEpU30BaTh

JNIEKTPOHHOE CTPOCHHE aTOMOB
(B OCHOBHOM U BO30YXIEHHOM
COCTOSIHHH ) u
XHMHYECKUX DdieMeHToB 1 - 4

HOHOB

TIEpUOJ0B Ilepuonuueckou
cuctemsl /.M. MenneneeBa u ux
BaJICHTHBIC BO3MO>KHOCTH,

ucronb3ys nousrus "s", "p", "d-

3JEKTPOHHbIE" opOuTanmy,
DHEPreTUYECKUE YPOBHU;
OOBSICHATH 3aKOHOMEPHOCTH

MU3MEHEHUS CBOMCTB XUMHUYECKUX
JJIEMEHTOB U 00pazyeMbIX HMHU
COEIUMHEHUN IO NepuoAaM u

rpynmaM;

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CPEICTBA
MIOUCKa, aHaJIM3a U
UHTEpIpeTalnuu
UHpOpMaLIUU U
UH(POPMAaIMOHHbIE
TEXHOJIOTUH JUIS
BBITTOJTHEHUS 32,144
npodeCCHOHATBHON
JeSITeTbHOCTH

B 00J1aCTHIIEHHOCTH
HAYYHOT0 MO3HAHMSA:

- c(hOpMHUPOBAHHOCTh
MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMECHHOMY
pa3BUTHSI

YPOBHIO
HaYKH "
00IIIECTBEHHON MIPaKTUKH,
OCHOBAaHHOTO  Ha
KYJIbTYD, CIOCOOCTBYIOIIETO

OCO3HAHUKO CBOCro MeCrta B

Juajore

MOJIUKYJIBTYPHOM MHDE;
- COBEPILIEHCTBOBAHUE
SI3BIKOBOM M YHTATENLCKOM
KYJIbTYpbI KakK cpencTaa
B3aUMOJCUCTBU MEXY
JIIOABMHU U TIO3HAHUS MUPA;

- OCO3HAHUE [IEHHOCTH HAy4YHOU

JACATCIIBHOCTH, TOTOBHOCTbH

- YMECTbH IJIaHUPOBATH n
BBITTOJIHATH XUMHYECKHH
OKCIICPUMCHT (Hp CBpallICHUA
OpTraHU4YCCKUX BCIICCTB npu

HarpeBaHuy, MOJYYCHUE ITUIICHA
U  U3Yy4EHHE €r0  CBOWCTB,
KaueCTBEHHBbIE  pPEaKIUM  Ha
aNbAETU/IbI, KPaxXMaJjl, YKCYCHYIO
KHCIIOTY; JleHaTypaiusi OelIKoB
IIBETHBIE

IIpU  HAarpeBaHHH,

peakuuu  OeNKOB; IPOBOJUTH
HOHHOrO  OOMEHA,

Cpely  BOJHBIX
pacTBOpOB, Ka4eCTBCHHBIC

peakiuu Ha cyibdar-, kapOoHar-

peakuuu
ONpENIENATh

n XJIOpUO-aHUOHEI,
aAMMOHUA, peuaTtb
OKCIICPUMCHTAJIBHBIC 3aJja4d I10
TEMaM

Ha KaTHOH

"MeTtamner" u




OCYHIECTBJIATh IPOCKTHYIO W
HCCIIEA0BATEIBCKYIO
JEeATEIbHOCTh MHAVBUIYAJIBHO
U B TPYIIIIE;

OBiajgenne yHuBepcaabHbIMH
Y4eOHbIMU
N03HABATEJILHBIMHU
JNeHCTBUSIMU:

B) padorta ¢ nHgopManmeii:

- BIIAJIETh HaBbIKaMU
nojyyeHus HHGOpMAIMH U3

HCTOYHUKOB  pPa3HbIX THIIOB,

CaMOCTOATCIIBHO OCYIICCTBIIATDH

TIOHCK, aHaJu3,
CUCTEeMAaTHU3aIIII0 u
UHTEpIpeTanuo  HuH(OpMaLun
pa3nMYHbIX BUOOB U (opMm
MIPEACTaBICHUS;

- co3maBaTh  TEKCThl B

pa3IUYHBIX OpMaTax C y4eToM
Ha3HaueHus: HHPoOpMaLMM U
LIEJIEBOM  ayIUTOPHH, BBIOMpas
ONTUMAJIbHYIO bopmy
IIPEICTaBICHUS "
BHU3yalIU3aluy;

- OLEHUBAThb JOCTOBEPHOCTb,
JIETUTUMHOCTh MH(pOpMaLIUH, €e
COOTBETCTBUE  NPABOBBIM U

MOPAJIbHO-3TUYCCKUM HOPMaM;

- WUCNOJNIb30BaTh  CPEICTBA
WH(POPMAIIMOHHBIX u
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHI B pelcHuA
KOI'HUTHUBHBIX,
KOMMYHI/IKaTI/IBHBIX nu
OpFaHI/ISaHI/IOHHBIX 3aga4 C
cOOIroIeHNEM TpeboBaHMit
APrOHOMUKH, TEXHUKH
0e30IMacHOCTH, TUTUCHEI,

pecypcocOepexeHusi, TPaBOBbIX
U OTHYECKUX HOPM, HOPM
UH(pOPMAIIMOHHOMN
0€e30IacHOCTH;

- BIIJICTh HABBIKAMH
pacro3HaBaHusI U 3aIIUATHI

"Hemertannsl") B COOTBETCTBHH C
MpaBUIAMU TEXHHUKHU
0€30MaCHOCTH TpU OOpaIleHUH C

BELIECTBAMU U J1a0OPaTOPHBIM

000Opy/OBaHUEM; MPEACTABIATH
PE3yNbTaThI XMMHYECKOTO
9KCIIEpUMEHTa B (OpME 3aIlucH
YPaBHEHHH  COOTBETCTBYIOIINX
peakmii ¥ popMynupoBaTh
BBIBOJBl HAa  OCHOBE  3THX
pE3yNbTaTOB;

- YMETh aHATM3UPOBATh
XHMHYECKYIO UH(OPMAIHIO,
HOJTy4aeMYyIo u3 Pa3HBIX

UCTOYHUKOB (CPEICTB MacCOBOM
uHpopmanuu, cetb MHTEpHET U
ApyrHe);

- BJ1Ia€Th OCHOBHBIMHU MCTOIAaMU
Hay‘IHOFO IIO3HAHU BCIICCTB U
XUMHNYCCKUX SIBJIGHI/II\/JI
(mabmroncHwme, HU3MEepeHHe,
AKCIEPUMEHT, MOJICITUPOBAHHE);

- YMCTb IPOBOAUTH PACUCTHI IO

XUMHYEeCKUM  (dopMmylnaM U
YpaBHEHUSIM XUMHUYECKUX
peakuuii C  HKCIOJb30BAaHUEM
(dbuznyecKkux BEJINYNH,

XapaKTEpU3YIOIUX BEIIECTBA C
KOJINYECTBEHHOMN CTOPOHBIL:
o0beMa (HOpMasbHbIE
KOJIMYECTBA
BEIIECTBA; UCII0JIb30BATh

CUCTCMHBIC XUMHWUYCCKHUEC 3HAHUA

MAacCCHlI,

yCIIOBUSI)  Ta30B,

JUISL  TIPUHATUSA ~ pPEIIEHWHd B
KOHKPETHBIX KU3HEHHBIX
CUTYyalUsIX, CBSI3aHHBIX c

BCIICCTBAMU U UX IIPUMECHCHUECM,

- YMCTb CaMOCTOATCIIbHO
IJIaHUPOBATh n IMPOBOAUTD
XUMHYECKHI OKCIICPUMCHT

(HOJIy‘-IeHI/IC " U3YUCHUC CBOMCTB

HCOPTraHNYCCKUX n
OpTraHU4YCCKUX BC€IICCTB,
Ka4C€CTBCHHBIC pCaKknuu

yIJ€BOIOPOIOB Pa3IUYHbIX




uHpopManuy,
MH(POPMAIIMOHHOH
0€30I1aCHOCTH JIMYHOCTH,

KJIaCCOB u
KHCJIOPOJICOICPIKALITHX
OpTraHU4YCCKUX BCIIICCTB,

peuICHuC OKCIICPUMCHTAJIbHBIX
3aJa4 10 pacino3HaBaHUIO

HEOPraHUYECKUX u
OpraHMYECKUX  BEIIeCTB)  C
coOII0IeHHEM MpaBHII

Oe3omacHOro  oOpamieHust ¢
BELIECTBAMU U J1a0OPaTOPHBIM
o0opyoBaHueEM,
(dhopMyIMpoBaTh (%
UCCJIEJIOBaHMSI, TIPEIOCTABIATh B
pa3nuuHOil (opme pe3ynbTaThl
JKCIIEPUMEHTA, aHATTU3UPOBATh U
OLICHUBATh UX JIOCTOBEPHOCTE;

- YMETh OCYIIECTBIISATh
LEJICHANPABICHHbBIN TIOUCK
XUMHYECKOH  WHPOpManuu B
Ppa3IUYHBIX HMCTOYHHMKAX
(HayuyHas W  y4eOHO-HaydHas
JuTEpaTypa, CpeAcTBa MaccoOBOM
uHpopMaluu, cetb MHTEepHET u
IpyTue), KPUTHYECKH
aHaJIN3UPOBATH XUMHUYECKYIO
nHpopmaluio, mnepepadaTbIBaTh
ee u WCIIO0Ih30BATh B
COOTBETCTBUU C ITOCTaBJICHHOM
yueOHOM 3a/1a4eii;

- BJIAJIETb CHUCTEMOM 3HAHUHU O
METO/aX HAYYHOrO MO3HAHUS
SIBJICHUIN MIPUPO/IBI,
HCIIONb3YEMBIX B €CTECTBEHHBIX
HayKax ¥ YMEHUSIMH TPUMEHSITh
9TH 3HAHUS pu
AKCTIEPUMEHTATHBHOM
WCCTIEOBAaHUU BEIIECTB W JIS
00BsICHEHUS XUMHUYECKUX
SIBJICHUH, HMMEIOIUX MECTO B
npupojie MPaKTUYECKON
JESATEIbHOCTH 4YEJIOBeKa U B
MOBCEIHEBHOMN JKU3HH;

OK 04. 3ddextuHO
B3alMOJICICTBOBATEL U
paboTaTh B KOJIJIEKTUBE H

- TOTOBHOCTb K CaMOpPa3BUTHUIO,

CaMOCTOATCIbHOCTHU
CaMOOIPEACICHUIO,

)51

- yMeThb  IUIAHUPOBaTh W
BBITIOJTHATH XUMHAYECKHH
AKCTICPUMEHT (mpeBpareHus




KOMaHIC

-OBJIa/ICHUE HAaBBIKAMH y4eOHO-
HCCIIEI0BAaTEIbCKOM,
IIPOEKTHOM U COLMAIBHOM
eI TEIbHOCTH;

OBJ1aieHHe YHUBEPCAJIbHBIMHU
KOMMYHHKATHBHBIMU
JNeHCTBUSIMU:

0) coBMeCTHAA 1eATeIbHOCTD.
- IIOHMMaThb M HCHOJIb30BaTh
MPEUMYILECTBA KOMAHAHOM U
WHIUBUAYAITBHON paOOTHI;

- IIPUHUMATh LIEJIM COBMECTHOMU
JIeATEeIIbHOCTH, OPTaHU30BbIBATh
U KOOPAMHUPOBATH JICUCTBUS
10 €€ JOCTIIKCHUIO: COCTaBIATh
IUIAaH JIEUCTBUM, pacupeacisiTh
poiii €  y4eTOM  MHEHHUH

Y4aCTHUKOB 00CYXI1aTh
pe3yapTaThl COBMECTHOM
paboThI;

- KOOPAWHUPOBATH "

BBINOJIHATE paboTy B YCJIOBUSX
pEaJIbHOTO, BUPTYAJIbHOIO H
KOMOHMHUPOBAaHHOTO
B3alMOJEICTBHYS;

- OCYILECTBJIATh TO3UTHUBHOE
CTpaTeruyeckoe IOBEJACHUE B

Pa3IIMIHBIX CUTyaluix,
MPOABJIATH TBOPYECTBO n
BOOOpakeHue, OBITh
MHHUIIHATHBHBIM

OBJajieHHe YHUBEPCAJIbHBIMH
peryJsiTUBHbIMHU
neficTBUSIMHU:

I') NPUHATHE Cce0si M JPYrux
JIOJeH:

- TpUHUMATh  MOTHBBI |
apryMeHThI IpYrux JIojaed mpu
aHanu3e pe3yabTaTOB
NeSATEIbHOCTH;

- MpU3HABaTh CBOE IMIpaBO H
IpaBO  JpyruX JIIOJed Ha
OINOKU;

- pa3BUBATh CIIOCOOHOCTH
[TOHUMATh MUP C TO3ULIUU

OpraHWYECKUX  BEUIECTB  MpPHU
HarpeBaHuM, MOJYYCHUE dTUIICHA
U  H3y4CHUE €ro  CBONCTB,
KaueCTBEHHbIE  pEakIMu  Ha
albJAETU/Ibl, KpaxMaj, YKCYCHYIO
KHUCJIOTY; JieHaTyparus OelIKoB
IpU  HAarpeBaHUU,  LIBETHBIC
peakuuu  OeNKOB; IPOBOJUTH
peakiuMu ~ MOHHOTO  OOMEHa,
OMpeNesiTh  Cpely  BOJHBIX
pacTBOpOB, KaueCTBEHHBIC
peakuu Ha cyibdar-, kapOoHar-
U XJOpUI-aHUOHBI, Ha KaTHUOH

aMMOHHS; peniarh
AKCIICPUMCHTAIbHBIC 3aJa4H 10
TeEMaM "MeTtamnsl" u

"HemeTtamisl'") B COOTBETCTBHH C
npaBUIaAMU TEXHHUKHU
0€30MaCHOCTH TpU OOpaIeHNH C
BEIIECTBAMU M J1a0OpaTOPHBIM
000pyIOBaHUEM; TIPE/ICTABIATH
pe3yibTaThl XUMHUYECKOTO
JKCIepuMeHTa B (popme 3amucu
YPaBHEHMH  COOTBETCTBYIOIUX
peakuuii U (HopMyIHpPOBAThH
BBIBOJBI HAa  OCHOBE  OJTHX
pe3yJIbTaToB;

-yMETh CaMOCTOSITENILHO
IUTAHUPOBaTh M TPOBOJIMTH

XAMHYECKUHN AKCIIEPUMEHT
(mony4yeHue U U3y4eHHE CBOICTB
HEOPTaHHYECKUX u
OpPTaHUYECKUX BEIIIECTB,
KauyeCTBEHHEIE peaxIn
YTIICBOIOPOJIOB Pa3TUYHBIX
KJIacCOB 51
KHCIIOPOJICOACPKAIINX

OpPTaHUYECKUX BEIIIECTB,

pelleHne  JKCTIEePUMEHTAIBHBIX
3aad = [0  pacro3HaBaHHIO
HEOPTaHHYECKUX u
OpraHMYECKHUX  BEIIECTB)  C
CcOOIrOIeHUEM MIpaBUI
Oe3zomacHOTO  OOpamieHus ¢
BEIIECTBAMH U JIA0OPATOPHBIM




ApYyroro 4ejioBeKa;

o0opynoBaHueEM,
(dhopMynupoBath (1%
UCCIICIOBaHMsI, TPEIOCTABISATh B
pa3nuyHOii  opMe pe3yIabTaThI
IKCIIEPUMEHTA, aHAJM3UPOBATh U

OIICHUBATh UX NOCTOBEPHOCTD,

OK 07. ConelicTBOBaThL
COXPaHEHHIO
OKpYKarollel Cpeibl,
pecypcocOepeReHHIO,
IPUMEHATH 3HaHUS 00
W3MCHCHUU KIIMMATa,
TPUHIUITB OEPEXKITUBOTO
IIPOM3BOJICTBA,

3¢ peKTUBHO IEHCTBOBATH
B YUpE3BbIYAITHBIX
CUTYaITUIX

B 00/1acTH 3K0JI0rHYECKOr0

BOCIIUTAHUSA:
-copMHUPOBAHHOCTH

JKOJIOTUYECKON KYJIBbTYpBI,
IIOHUMaHUEC BIIMSAHUA

COLIMAJIbLHO-3KOHOMHYECKHUX
MIPOIIECCOB Ha
MPUPOJHOH W COLMAIILHOU
Cpelbl, 0CO3HAHKE TII00ATBHOTO

COCTOsIHHUC

Xapakrepa 3KOJIOTUYECKUX
pooem;

- IUTAHUPOBAaHUE u
OCYILIECTBJIEHUE JICUCTBUA B

OKpY>Kalollle Cpelie Ha OCHOBE
3HaHUS LeJied  YCTONYMBOTO
Pa3BUTHS YEIOBEUECTBA;
AKTUBHOE HEIPUSTHE JIEUCTBUI,
MIPUHOCSIINX Bpen
OKpY>Karolleu cpere;

- YMEHUE MPOTrHO3UPOBATH
HeOJ1aronpusiTHbIE
9KOJIOTHYECKHUE  IIOCIICACTBUS
NPEANPUHUMAEMBIX  JEHCTBUH,
MpeAOTBPALIATh UX;

- pacminpeHuc OIIbITa
JIEITEIbHOCTH  DKOJOTHYSCKOM
HaIIpaBJICHHOCTU;

- OBJIJICHUE HaBBIKAMHU y4e0OHO-
HCCIIEA0BATENBCKON, MPOEKTHON U
COLIMATLHOU JIESITETbHOCTH;

- chopMupoOBaTh MpPEACTABICHU:
0 XHUMHYECKOM COCTaBIIAIOIICH
€CTECTBEHHOHAy4YHON  KapTUHBI
MHpa, pOJId XUMHUHU B IO3HAHUU
SIBJICHUI [IPUPOJBL, B
(OpPMHUPOBAHUN  MBIIUICHUS U
KYJIBTYPbI

(YHKIIMOHATTBHOW TPaMOTHOCTH,

JIMYHOCTH, €C

HEOOXOMUMOW Ul pEIICHUs
PaKTHYECKHUX 3a71a4 u
JKOJIOTMYECKH  O0OOCHOBAHHOIO

OTHOLIEHUSI K CBOEMY 3J0POBbIO
Y IPUPOIHON Cpene;

- yMeTb coOJojaTh NpaBuia
9KOJIOTUYECKU LeJIecO00pa3HOro
NOBEJICHNUs B OBITY U TPYJIOBOMH
JEATEIIBHOCTH B LEJAX
COXPAaHEHHUs CBOETO 3/10pPOBbI U
OKpYy>Karoleu
Cpelbl; YUYUTHIBaThb OMNACHOCTh
BO3/ICUCTBUSA Ha

IIPUPOIHOMN

KHBBIC
OpTraHHU3MBbI OIPECACIICHHBIX
BCIICCTB, ITIOHHUMas1
IMoKa3aTejisa np GHGHLHOﬁ

Z[OHYCTHMOﬁ KOHICHTpAaluu;

CMBICJI

- YMETH
aHaJM3UpOBaTh M OICHUBATH C

MIPOTHO3UPOBATH,
TO3UITHAI IKOJIOTHIECKOMN
0e30MacHOCTH MOCIEACTBUSA

OBITOBOM M MPOU3BOJACTBEHHOM

JeSITeNIbHOCTH 4eJI0BEKa,
CBSI3aHHOH ¢  mepepaboTKOM
BELIECTB; HCII0JIb30BATh
IIOJIy4YEHHBIE 3HaHUS ISt

MPUHATHST TPAMOTHBIX PEIIeHUN
npobiem B
CBSI3aHHBIX C XMMHUEH;

CUTyalusx,

- YMCTb OCO3HaBaTb OITACHOCTH

BO3JICUCTBUS Ha JKUBLIE




OpraHu3Mbl ONPENCIICHHBIX
BEIIECTB,  IIOHUMasi  CMBICH
TOKAa3aTelst MpeaeIbHON

HOHYCTHMOﬁ KOHLOCHTpaluu, Hu
IMOACHATH Ha IPpHUMEpPaAxX CII0COOBI
YMCHBIICHUS WU IIPEAOTBpALICHUA
HUX BpECAHOIO BOSHGﬁCTBHH Ha
OpraHu3M 4YC€JIOBCKA.

IIK 1.2BBIonHsTh
XUMHYECKOE BO3JICHCTBHE
(BKJIIOYAst 3aBUBKY U
BBIIPSAMIIEHUE BOJIOC)

C HCIOJIb30BaHUEM
COBPEMEHHBIX TEXHOJIOTHMA

BBITTOJHEHMS XAMHYECKOTO
BO3JIEHCTBUS (BKJIIOYAsl 3aBUBKY
U BBIIPAMIICHHE BOJIOC) C
HCIIOIL30BaHUEM 0a30BBIX H
COBPEMEHHBIX TEXHOJIOTHUH IS
KJ'II/ICHTOB-My)K‘-II/IH

M KJIMEHTOB-)KEHIIHH;

BBINOJIHATh XUMHYECKOe
BO3JICHCTBUE (BKJIIOYAsl 3aBUBKY
U BBIIPAMJIEHHE BOJOC) C
UCTIONIb30BaHUEM  0a30BBIX U
COBPEMEHHBIX TEXHOJOIWH, B
COOTBCTCTBUH

C MHCTPYKLUSAMHU IIPOU3BOIUTENS
JJIA KINCHTOB-KCHIIIUH,
aHAJM3UPOBaTh PEAKLHUIO BOJOC
Ha HaAHECCHUC XUMHUYECKOI'O
npenapaTa, YYUThIBas HCXOJHOE
COCTOSIHHE BOJIOC;

2. CTPYKTYPA ¥ COJAEP)KAHUE YUYEBHOW JUCIIUILINHBI
2.1. O0beM y4eOHON TMCHUIIMHBI M BUIbI Y4eOHON padoThI

Bup yuebHom pabotbi O6bem B yacax
O6bem ob6pasoBaTesibHOM NPOrpamMmmbl UCLUNJIUHDI 72

B T.Y.

OcHOBHOe coaepXKaHue 72

BT. Y..

TeopeTuyeckoe obyyeHune 32
npaKTUYeCcKMe 3aHATUA 38
NnabopaTopHble 3aHATHA 0
MpodeccnoHanbHO-OpUEHTUPOBAHHOE coAeprKaHue (coaepkaHue

NPUKNaaHOro moayns) 6




BT.Y.:

TEeopeTn4yecKkoe o6yqume

NPaKTUYECKHNE 3aHATUA

MpomesxyTouHana aTTecTauma (3aver)




3. YCJIOBUS PEAJIM3AIIMU YYEFHOM JUCHUTIJINHBI
3.1. TpebGoBaHusi K MUHMMAJbHOMY MAaTEPHAJIBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Jlnst peanuzalud MPOTrpamMMbl  TUCHUIUIMHBL JTOJDKHBI OBITh MPETyCMOTPEHBI
CIIEYIOIIME CIEeIUalIbHbIC MOMEIICHHS: YYeOHbI KaOMHET XUMHH W/HIU y4eOHOU
XUMHUYECKOH JTa00paTOpHH.

O6opynoBanne y4eOHOro kaOuHera (HArJsigHble TMOCOOMs): HAOOPHI
IAPOCTEP’KHEBBIX  MOJEJNECH  MOJEKYJ, MOJEIN KPUCTALIMYECKUX PEMIETOK,
KOJUIEKIIUU MPOCTHIX U CIOMXHBIX BEIIECTB U/MIHM KOJUIEKIIMU TTOJIMMEPOB; KOJUICKIIUS
TOPHBIX MOPOJI U MUHEPAJIOB, Tabnuila MeHnzeneeBa, yueOHble (UIBMBI, ITUGPOBHIC
oOpa3oBaTebHbIE PECYPCHI.

Texnuveckue cpeacTBa  00y4deHHMsi: KOMIBIOTEDP C  YCTpOMCTBaMH
BOCIIPOU3BEJCHUSA  3ByKa, NPUHTEP, MYJIbTUMEAHA-TIPOCKTOP C  DKPaHOM,
MyJIbTUMEIUMHAS JOCKA, YKa3Ka-MPe3eHTEP sl IPE3CHTALIHIA.

OobOopynoBanune jadoparopuu M padoYux MeCT JA0OPATOPHU: MEH3YPKH,
MUTETKU-KaNEeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JTyIbl, PEIMETHBIE U OKPOBHBIE
CTeKJa, IUIAHIIEThl JJIA  KamelbHbIX peakiuuit, ¢GuiIbTpoBasibHas Oymara,
MPOMBIBANIKH, CTEKJISIHHBIE TNPOOUPKH, PE3WHOBBIE NPOOKU, (oHapuku, HAOOP
PEaKTUBOB, CTEKJISHHBIC MAJOYKH, IITATUBBI JJIA MPOOUPOK; MEPHBIC MHIUHIPHI,
BOPOHKH CTEKJISTHHbIE, BOPOHKHU JenuTeNbHble mnHapudeckue (50-100 mi), crynku
c mectukoM, ¢dapdopoBble 4YaliKy, MUHIETHI, QUILTPHI OyMaKHbIE, BaTa, Mapiis,
YaCcOBbIE€ CTEKJa, DJICKTPOIUIUTKH, JAOOPAaTOPHBIE IITATUBBI, CIIUPTOBHIC TOPEJIKH,
CIIUYKH, MPUOOp I MOJYYSHHUS Ta30B (MM MPOOHMpPKa ¢ ra300TBOJHON TPYOKOil),
JepKaTenu i TPOOUPOK, CKISIHKU JJI XpaHEHUs] PEaKTHUBOB, Pa3/IaTOUYHbIC JIOTKH;
xumudeckue ctakanbl (50, 100 u 200 mur);mmaTeny; MUHIETHI; TUTEIbHbBIC IIUIILbL;
CEeKyHJOMEpHI (TaiimMepbl), MepHbie TTpooupku (Ha 10-20 mur) U MepHbIe KOJIOBI (25,
50, 100 u 200 ™), BoasHas OaHd (WJUM TEPMOCTAT), CTEKJISHHBIE NAJIOYKH;
KoHMYecKkre KoJIObl miist TuTpoBaHus (50 u 100 mut); MHAMKATOPHBIE TMOJIOCKH JJIs
onpenenenus pH v crangapTHas MHIMKATOPHAS IIKAJIa, YHUBEPCAIbHBIN WHIUKATOD;
nunetku Ha 1, 10, 50 M (wnm no3zaropsl Ha 1, 5 1 10 mit), GropeTku 711 TUTPOBAHMS,
meuimHekue mmpuilbl Ha 100—150 M, mabopaTopHble W/ AaHAIUTUYECKHUE BECHI,
pH-meTpbl, CymuiabHbIN mKad, U ap. JadopaTopHOe 000pyI0BaHUE.

3.2. MupopmanuoHHoe obecnedeHne peaju3auu NporpaMmmbl

1. Jlna peanuzanuu mnporpamMMmbl OMOMMOTEUHBIM (GoHA oO0pa3oBaTEILHOMN
OpraHu3allyd JIOHKEH WMETh IeYaTHbIE W/WIM DJIEKTPOHHBIE 00pa30BaTENIbHBIC U
WHQOpMAIIMOHHBIE  PECypChl, PEKOMEHJIOBaHHBIC  JUII  MCIOJIb30BaHHUS B
o0pa3oBaTeIbHOM MPOLECCEe, HE CTapUIE MATH JIET C MOMEHTA U3JaHuS.



2. PexoMeHyemblie MeuaTHbIC U3aHus TI0 pean3aluy 001meoopa3oBaTeIbHON
JTUCUUIUIMHBL MPEJCTAaBICHb B METOAMYECKUX PEKOMEHAALMSIX [0 OpraHu3aliu
oOyJeHus.

3.2.1 PexomeHayeMble eYaTHbIE U3aHUS [0 peaTu3anuu
0011€00pa30BaTEIbHON TUCIUILINHBI
OcHOBHBIE NTEYATHBIC U31AHUSA
1. Audunorenoa, M. B. Xumusa: yd4eOHWK W TPAKTUKyM [JIsI CPEIHETO

npodeccuonansaoro obpazoBanus / M. B. Andunorenosa, A. B. babkogr, B. A.
[TorikoB. — 2-e u3., uctp. u gon. — Mocksa: U3marensctBo Opaiit, 2022. — 291
C.

2. Wleromixuna, H. A. OOmas xumusa: yueOnuk migs CIIO / H. A.
[leronmuxuna, JI. B. Munaesckas. — Cankr-IletepOypr: Jlans, 2021. — 164 c.

3. Huxonbckmit, A. b. Xumus: ydeOHHUK W TPAKTUKyM I CPEIHETO
npodeccuonansHoro odpazosanus / A. b. Hukonbsckuii, A. B. CyBopoB. — 2-¢ u3.,
nepepad. u non. — Mocksa: M3aarensctBo FOpaiit, 2022. — 507 c.

4. Xumusi: yueOHUK Ui cpenHero npodeccuonaibHoro odpaszosanus / 10. A.
JleGenes, I'. H. danees, A. M. I'onybes, B. H. Illanosan; mox obmei pegakumeit I
H. ®aneeBa. — 2-e usn., nepepad. u qon. — Mocka: M3parensctBo FOpaiit, 2022.
—431 c.






