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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
YYEBHOM JUCHUILINHBI
01 12 Xumus

VYuebnas mucrurmaa «OJ].12 XuMusy» ABISIETCI 0013aTEIbHON YaCThIO
Obweobpasosamenvrozo yuxna OIIOII- B coorBercTBUM ¢ PI'OC CIIO 1o cneyuanrvrocmu
43.02.17 TexHOJOTHHA HHIVCTPHH KPACOTHI

Ocoboe 3HaueHHe NUCHUILUIMHA uMeeT npu dopmupoBanuu u pazsutuu OK 01 OK 02,0K
04, OK 07

Obuwue komnemenyuu:
OK 01. Beibupats croco0bl pemeHus 3aaa4d npodecCHoHaIbHON NeITeTbHOCTH TPUMEHUTEIBHO K

pa3IMYHBIM KOHTEKCTaM.
OK 02. Ucnonp30BaTh COBpeMEHHBIE CPEACTBA TIOMCKA, aHAIN3a U HHTEPIPETallui HHOOPMAIH U
UH(POPMALIMOHHbIE TEXHOJIOTHH U1 BBIMOJIHEHUS 3a/1a4 IPO(HECCUOHAIbHON 1EATEIbHOCTH.

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

OK 07. CozeiicTBOBAaTh COXPaHEHHIO OKPYKAIOIICH CPEIbl, pECYpCcoCOepeKEeHHIO, TPUMEHSThH
3HaHUS 00 U3MEHEHHUH KJIMMATa, IPHHIUIBI OEPEKIMBOTO IPOU3BOCTBA, YPPEKTHBHO
JIeCTBOBATh B UPE3BbIUANHBIX CUTYAIIUSIX.

IIpogheccuonanvrvle KomnemeHyuu:
IIK 1.2BpInonHsATE XUMUYECKOE BO3ACHCTBUE (BKIIFOUAs 3aBUBKY M BBINPSMIICHUE BOJIOC) C

HCIIOJIb30BAHUEM COBPEMCHHBIX TEXHOJIOTHH.

1.2. lenap u niIaHUpyeMble pPe3yJabTAThl 0CBOEHUsI TUCHUTINHBI:
B pamkax mporpammbl y4eOHOW JUCHUIUIMHBI OOYYarONIUMHUCS OCBAaWBAIOTCS YMEHUS

U 3HAHUsA
Kon JucnunimmHapHele pe3ynbTaThl
OK, IIK
YmMenus 3HaHus
OK 01. Beibupats B 4acTH TPYAOBOIO | - BIAJCTh CHCTEMOM XUMHUYECKUX
CHocOOBI pelIeHNs 3a7jad | BOCIUTAHUS: 3HaHUH, KOTOpas  BKIIIOYAET:
npogecCHOHATBLHON - TOTOBHOCTb K  TPYyIy, | OCHOBONIOJIATAIOIUE  IMOHATHSA
JEATENbHOCTH OCO3HaHHE LEHHOCTH | (XUMHUYECKHH 3JIEMEHT, aToM,
IPUMEHHUTENBHO K MacTepCcTBa, TPYHAOI00HE; 9JIEKTPOHHAs 000JI0UKa aToMa, S-
pa3INYHBIM KOHTEKCTaM - TOTOBHOCTb K AaKTUBHOH |, P-, d-37€KTpoHHBIE OpOHTANN
JEATENbHOCTH aTOMOB, UOH, MOJIEKYJIa,
TEXHOJIOTUYECKOU U | BAJICHTHOCTb,

COLIMAJIbHOW  HAIPABIIEHHOCTH, | IEKTPOOTPHULATEIBHOCTb,

CHOCOOHOCTh ~ MHULIMUPOBATH, | CTEMEHb OKUCIEHUS, XUMUYECKasi
IIJIAHUPOBATh U | CBA3b, MOJb, MOJIIpDHas Macca,
CaMOCTOSITENIbHO ~ BBITIOJHSATH | MOJISIPHBIM 00BEM, YIIIEPOIHBIH
TaKyIO JEATEIbHOCTD; CKEJIET, (byHKIMOHATIBHAS
- UHTEPEC K Pa3InYHbIM chepaM | rpymma, pagukal, H30Mepus,
npodeccuoHaTbHON H30MEpBI, TOMOJIOTHYECKUN PSL,

JESITEILHOCTH, TOMOJIOTH, YTIEBOAOPOIHI,




OBiaieHne yHHBePCAJbHBIMH

yueOHBIMU
MO3HABATeJbHBIMH
JeHCTBUSIMM:

a) 0a3oBble  JIOTHYeCKHeE
nelcTBUA.
- CaMOCTOSITEILHO
dhopmynupoBaTh u
aKTyallu3upoBaTh  MpoOJIeMy,
paccMarpuBaTth ee
BCECTOPOHHE,;
- yCTaHaBIIUBATh

CYIICCTBEHHBI TPU3HAK WJIH
OCHOBaHHUS JUIsl  CPaBHEHUS,
KJIaccuPUKAIMKA U 0000IICHUS;

Leau
3a7aBaTh

- OIIpEeACIIATh
JESATEIIBHOCTH,
napaMeTpbl U KpPUTEpUU HX
JOCTUKECHMUS;
- BBISBJIATH 3aKOHOMEPHOCTU U
IIPOTUBOPEYHS B
paccMaTpuBaeMBbIX SIBJICHUSX;
KOPDPEKTUBBI B
OLICHUBATH

pe3yIabTaTOB

- BHOCHUTH
JIeSITETbHOCTD,
COOTBETCTBHUE
LENsIM, OILICHHBATh pHUCKHU
MOCJIEICTBUN NCATCIBHOCTH;

- pa3BHUBaTh KpEaTUBHOE

MBIIIIJICHUEC HpI/I pGIHGHI/II/I
KU3HEHHBIX TIpoOIieM

0) 0azoBbBIE
HCCJIeN0BATEIbCKHE
JeHCTBHUA:

- BJaACTh HaBbIKaMH y‘IG6HO-

HUCCIIEI0OBATEILCKOU "
MPOEKTHOMN JIESITETbHOCTH,
HaBBIKAMH paspenieHus
npobiuem;

- BBISIBIIATD MPUYUHHO-
CJIE/ICTBEHHbIE CBS3U u
aKTyaJIU3UupOBaATh 3ajauy,
BBIJIBUTATh TUIIOTE3Y ee

pelIeHrs, HaXOAUTh apryMEHThI
JUIs  JI0Ka3aTeabCcTBa
YTBEPKICHUH,

CBOHMX
3a7aBaTh

KUcCjaopoa- u a3oTCOoACPIKAIINC

COEIUHEHMUS, OMOJIOrHYECKHU
aKTHBHBIC BelECTBa (YIJIEBOJBI,
JKHPBI, Oenkn), MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC

COCIMHCHMS, KPHUCTALTHYECKAs
pemieTka, THIOBI  XUMHYECKHX
peakuuin (OKHCIUTENBHO-
BOCCTAaHOBUTCILHBIE, 0JK30- U
SHJO0TEPMUYECKHE,

oOMeHa),

peakiuu
HOHHOTO pactBop,
AJIEKTPOJIUTHI,

QJICKTPOJIUTHYCCKAA

HEDJICKTPOJIUTHI,
JICCOLIHAITHS, OKHCJIUTEb,
BOCCTaHOBUTEITb, CKOpOCTh
XUMHAYECKOH peaKIvu,
XUMHUYECKOE paBHOBECHE),

TEOPUH W  3aKOHBI  (TeopHs

XUMHYECKOI0 CTPOEHHUS
opraHuyeckux BemiecTB A.M.
byrneposa,

INEKTPOIIUTUYECKON
JUCCOLMALUY, TEPUOANYECKUI

3akoH JI.1. MenneneeBa, 3aKoH

Teopus

COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH,
CHMBOJIMUYECKHUN  SI3BIK XHUMHU,
(hakTOIOTMUECKHE CBEJICHUS O
CBOWCTBaX, COCTaBe, MOJYYEHUU
U 0e30MacHOM HCHOJIb30BAHUU
BOKHEHIINX HEOPraHWYECKHX U
OpPTaHUYECKUX BEIIECTB B OBITY U
HpaKTH‘IeCKOﬁ ACATCIIbHOCTHU
YelloBeKa;

- YMCTb BBIABJIATHE XapaKTCPHBIC
IIPpHU3HAKU u B3aNMOCBA3b
W3YYCHHBIX MMOHSATUH, MPUMEHSITh
COOTBETCTBYIOIIME MOHATUS TPU
ONMCAaHUMU CTPOEHHUS] M CBOWCTB
HEOPraHUYEeCKuX u
OpraHU4YCCKUX BCHICCTB U HUX
MPEBPAILICHUI;
B3alMOCBS3b

BBIABJIATH
XHUMHUYCCKUX

3HaHUU C MMOHATHUAMU u




rapameTpsl 51 KpUTEpUU
peuieHus;

- QHAJIM3UPOBATH IOJyYCHHBIC B
xone
pe3yabTaThl, KPUTHYECKH
OLICHUBATb HX JOCTOBEPHOCTb,

IIPOTHO3UPOBATh H3MCHCHHEC B

peicHuA 3aga4dun

HOBBIX YCJIIOBHUAX;
- YMCTb HCPCHOCHUTL 3HAHHA B

NI03HABATEIBHYIO u
MIPAKTUYECKYIO obnactu
KHU3HECACATCIIbHOCTH,

- YMCTb MHTCIPUPOBATH 3HAHUSA

u3 pasHbIX MPEIMETHBIX
obacre;

- BBIIBMIaThb HOBBIC UJEH,
mpeiaraTh OpHUTHHAJIbHBIC

IIOAXOAbI 1 pGHIeHI/Iﬂ;

- CIIOCOOHOCTE UX
HWCIOIb30BAHUS B
MO3HaBaTEIbHON 1 COIMAIILHOM
MPaKTUKE

MpeACTaBICHUSIMU IPYTHUX
€CTECTBEHHOHAYYHbBIX
MPEAMETOB;

- yMETh HCIIO0JIb30BaTh
HAaUMEHOBAHUS XUMHYECKHUX
COCIMHEHUIN  MEXIyHapOIHOTO
TEOPETUUYECKOMN u

XUMHHN U

coro3a
MPUKJIATHON
TPUBUATILHBIE Ha3BaHUsA
BOKHEWILIMX BEIIECTB (ITHUJIEH,
(benou,

YKCYCHas

alleTWICH, TJIMIEpPUH,
dbopmanbaeru,

KUCJIOTa, TJIMLMH, YrapHbId ras,
YTJIEKUCIIBIN

ras, aMMHaK,

ramcHas H3BCCTb, HEraiicHas
HU3BCCTH, IIMTbCBas

JPYTUX), COCTaBIATH (HOPMYIIbI

cola H

HEOPTaHUYCCKUX n
OpTraHU4YCCKUX BCIICCTB,
YpaBHCHUA XUMHNYCCKHUX

peakuuid, OOBSICHATh MX CMBICI;

MOATBEPKIAATH XapaKkTepHbIe
XUMUYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOIIUMH
JKCIIEPUMEHTAMU U 3alUCIMHU
ypaBHEHUH XUMHUYECKUX
peakuuii;

- YMCTb YCTaHAaBJIMBATb
MPHUHAIJIC)KHOCTD HN3YUYCHHBIX
HEOPraHUYECKUX u
OpraHUYECKUX BEIIECTB K
ONpEIEICHHBIM  KJaccaM W
rpymniam COCIMHEHMI,

XapakTepU30BaTh HMX COCTaB H
BayKHEHIITIIE CBOMCTBA;
ONPEACNATh BUAbl XHUMHUYECKHUX

cBs3ell  (KOBaJIGHTHAsl, HWOHHAS,

METALIIM4YCCKasd, BO)IOpO,Z[Ha}I),
THIIBI KpUCTAJTINIMICCKUX
PEHICTOK BCIICCTB,

KJIacCU(PUIIUPOBATh XUMUYECKUE
peakuuu;

- cpopMUpPOBATH MPEICTABICHHUS:
0 MaTepHuaJIbHOM €UHCTBE MUPA,
3aKOHOMEPHOCTSIX u




M03HAaBA€MOCTH SIBIICHUM
MPUPOJIBI; O MECT€ W 3HAYCHUHU
XHMUH B CHCTEME €CTECTBEHHBIX
HayK M €€ POoJHu B oOecreueHuun

YCTONYHUBOTO pa3BUTHUSA
YelioBEYeCTBA: B PEIECHUU
npobiieM HKOJIOTMUYECKOIA,

SHEPreTUYECKONM H  MHILEBOMN
0€30MacHOCTH, B Pa3BUTHUHU
MEIMIMHBI, CO3JaHMH HOBBIX
MaTEpHUaIOB, HOBBIX UCTOYHUKOB

SHEpIuu, B obecrieueHnu
palroHaIbHOrO
PUPOIOTIOIB30BAHUS, B

(hOopMHUPOBAHUH MHPOBO33PECHHS
U 0o0Iel KyIbTyphbl YeJlOBeKa, a
TaKKe JKOIOTHYECKHU
00OCHOBAaHHOI'O OTHOIICHUS K
CBOEMY 3J0pPOBBIO U IIPUPOJHOU
cpene;

- BJIaJETh CHCTEMOI XUMHUYSCKUX
3HaHWUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraroIe TTOHSTHS
(TOTIONMHUTENIBHO K CHCTEME
NOHSTUI 0a30BOrO ypOBHS) -
H30TOIIBI, OCHOBHOE u
BO30YXICHHOE COCTOSIHUE
aToma, THOpUIIM3AIUS aTOMHBIX
opbuTtanei, xummueckas cBs3pb ("

@ " wu ", KpaTHbIE CBS3M),
MOJISIpHAst KOHLEHTpaLus,
CTPYKTypHasi dopmyna,
H30MepHUst (cTpykTypHasd,
reoMeTpuyeckas (tc-TpaHc-
M30MEpHsl), THUIBl XUMHYECKHUX
peakuuin (romo- "
reTeporeHHsle, O00paTuMble U
HeoOpaTUMBbIE), pacTBOpHI
(ucTuHHBIE, JUCIIEPCHBIE
CUCTEMBI), KPHUCTAJUIOIHPATHI,
CTETICHb JUCCOLMAINH,
ANEKTPOIIN3, KPEKHUHT,

pU(OPMUHT);TECOPUN W 3aKOHBI,
3aKOHOMEPHOCTH,
MHUPOBO33PEHUYCCKHE 3HaHUS,




JIeKaIlle B OCHOBE MOHMMAaHHUS
NPUYUHHOCTH H CUCTEMHOCTH
XUMHYECCKHX SIBIICHUIA,
COBPEMEHHBIE MPEICTABICHUSA O

CTPOEHUU BelIeCTBa Ha
aTOMHOM,  MOJIEKYJSIPHOM U
HA/IMOJIEKYJISIPHOM YPOBHSIX;

MPEACTABIICHHS O MEXaHU3Max
XUMHUYECKUX peakuuid,
TEPMOIMHAMUYECKUX u
KUHETUYECKUX 3aKOHOMEPHOCTSX
UX TMPOTECKAHWS, O XUMHYECKOM
PaBHOBECHH, JIUCTIEPCHBIX
cHCTEMaAX, (hakTOJIOTHYECKHE
CBEJEHHS O CBOMCTBAaX, COCTaBE,
HOJTy4YeHU U u 0e30macHOM
HCIOJIb30BAHUHU BaKHEHIITNX
HEOPTaHUYECKUX 31
OpPTraHUYECKUX BEILIECTB B OBITY U
MPaKTUYECKON JIeITEIIEHOCTU
YeloBeKa;  OOmMX  HayYHBIX
MPUHIIUIIAX XAMHYECKOrO
IpOM3BOJACTBA (Ha  TpUMeEpe
MIPOU3BOJCTBA CEPHOM KHUCIOTHI,
aMMHUaKa, METaHoJIa,
nepepaboTku HedTH);

- YMETh MPOBOAUTH PAacCUEThI IO
XUMHYECKUM  (dopMmyliaM U
YpaBHCHUSIM XUMHYECKUX
peakuuii C  HMCHOJb30BAHHEM
(u3nuecKux BENUYHH (Macchl,
oO0beMa  ra3oB,  KOJHYECCTBA
BEIIECTBA), XapaKTEPU3YIOIINX
BEIECTBA C KOJHWYECTBEHHOU
CTOPOHBI: pacyeTsl o
HaXO0XJICHUIO XUMHYECKON
(dbopmMynBl  BEIIECTBAa; PaCUYETHI
Maccel  (oObeMa, KOJIMYEeCTBa
BEIIECTBA) TMPOJYKTa PEaKIIHH,
€CIi  OAHO W3  HCXOJHBIX
BEILIECTB /IaHO B BUJIE PACTBOPA C
ONPEACICHHON MAacCOBOM JOJIeH
pPacTBOPEHHOTO BEIIECTBA WJIU
JaHo B u30bITKe  (MMeer
MPUMECH); PpacyeTbl MacCOBOM




WM OOBEMHOW JIOJIM BBIXO/A
NPOAYKTa PpEaKIuH; pacueTsl
TEIUIOBOTO 3(deKra peakiuid,
00BEMHBIX OTHOLICHUH Ta30B;

- YMEThb BBIIBJIATH XapaKTCpPHBIC
NPU3HAKH u B3aUMOCBSI3b
W3YyUYCHHBIX MMOHATUH, IPUMEHSTh
COOTBETCTBYIOIIME MOHATUS TIPU
ONMCAaHUK CTPOEHHUS U CBOWCTB
HEOPTraHUYECKUX u
OpPraHUYeCKHUX BEIIECTB M HX
IpEBpAICHUN; BBISIBIISITh
B3aUMOCBSI3b XUMUYECKHUX
3HaHUH ¢  TIOHATUSAMH U
IpeICTaBICHUSIMU IPYyTUX
peMETOB JUIst Ooee
OCO3HAHHOTO  TIOHUMaHUs U
00BsICHEHUS CYLIHOCTH
MaTepHaJIbHOTO €AMHCTBA MHpA;
UCTIOJIB30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS TUIst
OOBSICHEHUS U TIPOTHO3UPOBAHUS

SIBIICHUH, HUMEIOLINX
€CTECTBEHHOHAYUYHYIO IPUPOLY;

-yMEThb HCII0JIb30BATh
HauMEHOBaHUs XUMHAYECKUX

COCIMHEHUN  MEXIYHAapOJHOTO

Cor3a TEOPETUYECKOMN 51
MIPUKJIATHON XUMHUU u
TPUBUAIIbHBIE Ha3BaHUs
BEIIECTB, OTHOCSILHUXCS K
H3y4YEHHBIM KJ1accaMm
OpraHUYECKUX u

HEOPraHWYECKUX  COEIMHEHUI;
HCMOJIb30BATh XUMHUYECKYIO
CUMBOJIMKY [UJI1  COCTaBJICHUS
dbopmyn HEOPTraHUYECKUX
BEILIECTB,  MOJEKYISPHBIX U
CTPYKTYPHBIX (pa3BepHYTHIX,
COKpAIlleHHBIX U  CKEJIETHBIX)
(hopMyIl OpraHUYECKUX BEIIECTB;
COCTaBJISITh ypaBHEHUSs
XUMHYECKUX peakuuii u
packpbiBaTb ~ MX  CYIIHOCTb:
OKHCIIUTENBHO-




BOCCTAHOBUTEIBHBIX  pEaKIui
IIOCPEICTBOM COCTaBJICHUS
3JEKTPOHHOrO  OajlaHca  3THUX
peaKkuuii; peaKkuuii  HMOHHOIO
oOMeHa MyTeM COCTaBJICHUS HX

MOJTHBIX u COKpAIIEHHBIX
MOHHBIX YpaBHEHMI; peakuuid
TUAPOIIN3a, peaxuuit
KOMILIEKCOOOpa30BaHuUs (Ha
MpuMepe  TUIPOKCOKOMILIEKCOB
AHKA u ATIOMHUHUSA )
MOATBEPKIATh XapaKTepHbIC

XHMHYECKHE CBOMCTBA BCIICCTB

COOTBETCTBYIOIIUMU
IKCIICPUMEHTAMH U 3alHCSIMHU
ypaBHEHUU XUMHUYECKHUX
peaKkIuii;

- yMeTb  KJIacCU(PUIMPOBAThH
HEOPraHUYECKHE u
OpraHWYEeCKHE  BEUIECTBA U

XUMHUYCCKUC pcaKkuuu,
CaMOCTOATCIIbHO BbI 6I/Ip aTb
OCHOBAaHUA W KpUTCPUU  TJIA
KJ'IaCCI/I(I)I/IKaLII/II/I N3y4aCMbIX
XUMHUYCCKUX 00b CKTOB,

XapakTepu3oBaTb  COCTaB |
Ba)KHCHIIIE CBOMCTBA BEIIECTB,
MIPUHAJICKAIINAX K
OTIpeNIeJICHHBIM ~ KJlaccaM |
rpynmnaM COeAMHEHUU (TPOCThie
BEIECTBA, OKCHU/IbI, THAPOKCH/IBI,
COJIM; YIJIEBOJIOPOJbI, MPOCTHIE
3GUpbl,  CIUPTHI, (beHonsl,
abACTU/IBI, KETOHBI,
KapOOHOBBIE KHCIJIOTHI, CIOKHBIE
3¢upHI, KHUPBI, YTIIEBOJIBI,
aMUHBI, aMUHOKHCJIOTHI, OEIKH);
MPUMEHATh 3HAHUSI O COCTaBE M

CBOMCTBax BCIICCTB JJIA
BKCHCpHMCHTaHBHOﬁ IMPOBCPKU
THUITIOTE3 OTHOCHUTCIIBHO

3aKOHOMEPHOCTEH  IIPOTEKaHUs
XUMHYECKUX peakuuii u
MIPOTHO3UPOBAHUS

BO3MOKHOCTEN nx




OCYIIECTBIICHHUS,
- yMeTh TOATBEpXkIaTh Ha
KOHKPETHBIX TIpUMepax XapakTep
3aBUCUMOCTHU PEaKIMOHHOU
CIOCOOHOCTH OpPraHUYECKUX
COEIMHEHUI OT KpaTHOCTU U
ThMa KoBayieHTHO! cBsi3u (" " u
"

), B3aUMHOT'O BJIUSIHUSI aTOMOB
U I'pyNIl aTOMOB B MOJIEKYJIaxX; a

TaKIKE oT 0co0eHHOCTEH
peanuzanuu Pa3InIHbIX
MEXaHU3MOB MPOTEKAHUS
peaKkIuii;

- YMETh XapaKTepU30BaTh

3JIEKTPOHHOE CTPOCHHE AaTOMOB
(B OCHOBHOM U BO30YXIECHHOM
COCTOSIHHH ) n HOHOB
XAMUYECKHX DdJeMeHTOB 1 - 4
[IEpUOJ0B [Iepunonnueckon
cuctemsl /.M. MenneneeBa u ux
BaJICHTHBIC BO3MOKHOCTH,

ucnonb3ys nousatus "s", "p", "d-

JJEKTPOHHBIE" opburanu,
JHEPreTUYECKHE YPOBHU;
OOBSICHATD 3aKOHOMEPHOCTH

W3MEHEHHUS CBOMCTB XMMHUECKUX
3JIEMEHTOB U 00pa3yeMbIX HMHU
COCIMHEHUN 10 NepuojaM |

rpynmaM;

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOWCKa, aHaJIM3a U
UHTEpIpeTalnun
uH(pOpMaluu U
MH(pOpPMallMOHHbIE
TEXHOJIOTUH TSI
BBITTOJTHEHUS 32,144
npodecCHoHaNBHOM
JIeSITeIbHOCTH

B 00JIaCTHIIEHHOCTH
HAYYHOT'O TIO3HAHUS:

- c(OPMHPOBAHHOCTH
MHPOBO33pEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU "
00IIIECTBEHHON MIPaKTUKH,
OCHOBAaHHOTO  Ha  JHaiore
KYJIBTYp,  CHOCOOCTBYIOIIETO
OCO3HAaHMIO CBOETO MecTa B

MOJUKYJIBTYPHOM MUDE;

- COBEPIIICHCTBOBAHUE
S3LIKOBOM W YHUTATEILCKOHU
KYJIbTYpbI KakK cpencTBa

B3aUMOJICUCTBU MEXY

- YMCThb IJIaHUPOBATDb u
BBITIOJIHATDH XUMHUYECKHM
OKCIICPUMCHT (Hp CBpallICHUA
OpTraHU4YCCKUX BCIICCTB npu

HAarpeBaHuM, MOJyYEHUE ITUIICHA
U  H3y4CHUE €ro  CBONCTB,
Ka4eCTBEHHBbIE  pEakluu  Ha
IBJETUBI, KpaxMal, YKCYCHYIO
KHCIIOTY; JIeHaTyparus OelKoB

LBETHBIE
MIPOBOJAUTH

oOMeHa,

Ipyu  HarpeBaHUH,
peakiuu  OENKOB;
peaKkiuu  HMOHHOTO
cpely  BOJHBIX
KauecTBEHHbBIE

OTIpeNeNsTh
pacTBOpOB,
peakiuu Ha cynbdar-, KapOoHaT-

n XJIOpHUO-aHUOHBI, Ha KaTUOH




JIIOAbMU U TTO3HAHUWA MHPA;

- OCO3HaHUE LICHHOCTU HAYYHOU
ACATCIIbHOCTH, T'OTOBHOCTb
OCYHIECTBJIATh IPOCKTHYIO H
HCCIIEI0BATEIBCKYIO
JEATEIIBHOCTh MHIUBUYalIbHO
U B IPYIIIE;

OBiajgenne yHuBepcaabHbIMH

yueOHBIMU
NMO3HABATEJIbHBIMU
JleiCTBUSIMMU

B) padoTa ¢ unopmaumeii:

- BIIAJIETh HaBbIKaMU
MoJIydeHusT HMHPOpMAIMH U3
HWCTOYHUKOB  Ppa3HbIX THUIIOB,

CaMOCTOATCIIBHO OCYIICCTBIIATDH

TIOKCK, aHaJIn3,
CUCTEMAaTU3ALUIO 51
MHTEepHpeTanuo  HHpopMauu
pa3auuHbIX BHUIOB U (opMm
IIPEACTABICHUS;

- co3maBaTb  TEKCThl B

pa3nuyHbIX opMarax ¢ y4eTom
HazHaueHus HHGpoOpMAUU MU
LIEJIEBOM  ayIUTOPHH, BbIOMpas

ONTHMAJIbHYIO bopmy
IIPECTABICHHUS u
BU3yallu3aluy,

- OOCHUBATH JOCTOBCPHOCTD,
JICTUTUMHOCTD I/IH(I)OpMaI_II/II/I, €C

COOTBETCTBHE  IPABOBBIM U
MOpPaJIbHO-ITHYECKUM HOpMaM;
- HCIONB30BaTh  CPEJCTBA
MH(OPMALIMOHHBIX "
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH B peleHnmn
KOTHUTHBHBIX,
KOMMYHUKaTHBHBIX "
OpPraHU3allMOHHBIX ~ 3a1a4 ¢
co0JIr0IcHEM TpeOoBaHUI
SPrOHOMUKH, TEXHUKH
0e30I1acHOCTH, TUTHUCHEI,

pecypcocOepekeHu s, TPaBOBBIX
U OTHYECKUX HOPM, HOPM
nH(pOPMaITMOHHOMN

aMMOHHS, pemiarsb
IKCIIEPUMEHTAIBHBIC 33Jauul I10
TeMam "Mertanibt" u
"Hemertannbl") B COOTBETCTBUH C
paBUJIaMU
0€301acHOCTH MPpU OOpAICHUH C
BElIeCTBAaMH M J1a00paTOPHBIM

o0opy/loBaHuEM; MPEACTaBIATh

TCXHHUKHU

PE3YIbTAThI XUMHUYCCKOI'O

JKCHEepuMeHTa B (popme 3amucu

YPaBHEHHI  COOTBETCTBYIOIIUX
peakmmii W popMymupoBaTh
BBIBOJIBI HAa  OCHOBE  JTHX
pEe3yJIbTaTOB;

- YMETb aHAJIM3UPOBATh
XHMHYECKYIO UH(OPMAIHIO,
HOJTy4aeMyIo u3 Pa3HBIX

HMCTOYHHUKOB (CPEACTB MacCOBOM
uHpopmanuu, cetb MHTEepHET U
Apyrue);

- BJIaACTh OCHOBHBIMHU MECTOJaMU
HAyYHOTO TO3HAHUS BEIIECTB U
XUMHYECKHX SBIICHUHN
(mabmronenue,
JKCIIEPUMEHT, MOJICTTUPOBAHUE);

U3MEpPEHHUE,

- YMETh IPOBOJUTH PacueThl IO
XUMHYECKUM  (dopMmylaM U
YpaBHEHUSAM XUMHAYECKHX
peakuuii C  HKCMOJb30BAaHUEM
(buznuecKkux
XapaKTEepU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOU CTOPOHBI:

o0beMa (HOpMaJbHbIE

BCJIIMYHH,

MAcCHI,

yCIOBUSI) Ta30B, KOJMYECTBA

BCIIIECTBA, HCIIOJBb30BaTh

CHUCTEMHBIC XMMHNUYCCKHUE 3HAHUA

JUIs.  TIPUHATHS  pelleHuil B
KOHKPETHBIX KU3HEHHBIX
CUTyalusX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM,;
- YMETH CaMOCTOSITENIBHO
IUIAaHUpOBaTb U NPOBOJUTH
XUMHUYECKHU JKCIEPUMEHT
(mostyueHue U U3y4eHUe CBOWUCTB
HEOPraHUYECKUX U




0e30IMacHOCTH;

- BIIQJICTh HaBBIKAMU
pacro3HaBaHUS U 3aIIUTHI
uHpOpMaIHH,
nH(pOpMaITMOHHOM
0€30MaCHOCTH JIMYHOCTH;

OpraHUYECKUX BEIIECTB,
KaueCTBEHHbBIC peakuuu
yIJI€BOJIOPOIOB Pa3InYHBIX
KJIACCOB u
KHUCIIOPOJICOIePKALIIX

OpPraHUYECKUX BEIIECTB,

peuieHne  3KCHEepPUMEHTAIbHBIX
3a1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX u
OpraHMYECKHUX  BEIIECTB)  C
coOuroIcHIEM IpaBUII
Oe3omacHoro  oOpamieHust ¢
BEIIeCTBAaMH M J1a00paTOPHBIM
o0opynoBaHueEM,
(dhopMynupoBath eI
UCCJIEIOBAHMS, NPEAOCTABIATH B
pa3nuuHOil (opMe pe3ynbTaThl
9KCIIEPUMEHTA, aHAJIM3UPOBATh U
OLICHUBATh UX JIOCTOBEPHOCTH;

- YMETh OCYIIECTBIISATh
LEJICHANPABICHHbBIN TIOKCK
XUMHUYEeCKOM  MHpopManmuu B
pa3IMYHbIX UCTOYHUKAX
(HayyHass W y4eOHO-Hay4dHas
JaUTepaTypa, CpelcTBa MacCOBOM
nHpopmanuu, cetb MHTEpHET U
pyrue), KPUTHYECKHU
aHAJIN3UPOBATh XUMHYECKYIO
nHpopmaluio, mnepepadaTbIBaTh
ee " HCIIOJIb30BaTh B
COOTBETCTBUU C TIOCTaBICHHOMN
yueOHoI 3a/1a4eit;

- BJIAJIETb CHUCTEMOM 3HAHUU O
METOJIaX HAay4YHOrO IO3HAHUS
SBJICHUU NIpUPOABL,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax U YMEHUSIMU NPUMEHSTh
9TH 3HAHUSA npu
9KCIIEPUMEHTAIBHOM
HCCIIEIOBAaHUM BELIECTB M U
00BSICHEHUS XUMHYECKHUX
SIBJICHMM, HMEIOIMMUX MECTO B
NpUpoze MPaKTUYECKOU
JEATEIbHOCTH 4YEJIOBEKa U B
MOBCEIHEBHON KU3HU;




OK 04. D¢ddexTuBHO
B3aMMO/JICHCTBOBATh U
paboTath B KOJIJIEKTUBE U
KOMaH/1e

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSATEIbHOCTH u
CaMOOIIPEAEIEHUIO;
-OBJIaJICHHE HAaBBIKAMH y4eOHO-
HCCIIEA0BATENIbCKOM,
MPOEKTHOM M COLMAIBHOMN
JeSATEIbHOCTH;

OBJjajieHHe YHHBEPCAJIbHBIMH
KOMMYHUKATHUBHBIMU
AefCTBUAMU:

0) coBMecTHas1 1eITeJIbHOCTD!
- TIOHUMaTh U HCHOJIb30BATh
MpEeuMyIlecTBa KOMaHAHOW U
WHIUBUAYAIbHON paboOThI;

- IMPUHUMATh LIEJIM COBMECTHOM
JeATEIbHOCTH, OPTaHU30BBIBATh
U KOOPAMHUPOBATH JACUCTBUS
0 €€ JIOCTHUKEHHUIO: COCTaBIISTh
IJIaH JCUCTBUM, DPACHPENEIATh
pomu  c MHEHUHI
YY4aCTHUKOB

y4eTOM
00CyXIaTh

pE3yNbTaThI COBMECTHOM

paboThI;

- KOOPJIMHHUPOBATH u

BBINOJIHATE paboTy B YCJIOBUSX

peaJlbHOTO, BUPTYAIbHOIO H
KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;
- OCYILECTBJIATh TO3UTHUBHOE

CTPATCTUYCCKOC TIOBCACHUC B

pa3IMYHBIX CUTYaIIUsX,
NPOSIBJISIT ~ TBOPYECTBO W
BOOOpakeHue, OBITh
NHUIIUATUBHBIM

OBi1aieHHe YHHBEPCAJIbHBIMHU
peryasiTHBHbIMH
ACHCTBUAMMU:

I') IPUHATHE ce0s M APYrux
Jiojen:

- TpPUHUMATh
apryMeHTbl JPYIHX JIIOJAEH Npu

MOTHBBl U
aHalm3e pE3yIbTaToOB
NeSITeTbHOCTH;

- TpHU3HABAaTh CBOE IMPaBO H

MpaBo  Jpyrux JIIOJEed Ha

- yMeTb  IUIAHUPOBaTh U
BBIIIOJIHATh XUMHUYECKUN
JKCIIEPUMEHT (mpeBpaieHus
OpraHMYECKUX  BELIECTB  IPHU

Harp€BaHuu, IOJIYYCHHE DTUJICHA
n HN3YUCHUEC
Ka4YCCTBCHHBIC

€ro  CBOICTB,
peaknuuu  Ha
abJACTU/IBI, KpaxMall, YKCYCHYIO
KHCIIOTY; JIeHaTyparus OeiIKoB
npu

HarpeBaHuu, IIBCTHBIC

peakuu  OCJKOB;  MPOBOJIUTH
HOHHOT'O
cpeny  BOJHBIX

Ka4CCTBCHHBIC

peakiuu oOMeHa,
OTIpENeNTh
pacTBOpOB,
peakiuu Ha cyibdaT-, KapOoHaT-
U XJIOPHI-aHUOHBI, Ha KaTHOH
aMMOHWUS; pemarhb
HKCHEPUMEHTAIbHBIE 33a4ll IO
TeMam "Mertanibt" u
"HemeTtaiibl") B COOTBETCTBUH C
npaBUIaAMU TEXHHUKHU
0€30IacHOCTH IpU OOpaIleHNH C
BEIIECTBAMM M J1JaOOPaTOPHBIM
000pyJI0BaHUEM; TPENCTABIATh
pe3ynbTaThl XUMHUYECKOTO

JKCIIepUMEHTa B (opMe 3arucu

YpaBHEHUH  COOTBETCTBYIOIIUX
peakuuii U (GOpMyIUpPOBATH
BBIBOJIBI HAa  OCHOBE  JTHX
pE3yJIbTaTOB;

-yMEThb CaMOCTOSITEJIEHO
IUIAaHUpOBaTb U NPOBOJUTH
XUMHUYECKUN 9KCIEPUMEHT

(mosydeHne U M3y4eHHE CBOWCTB

HEOPTaHUYECKUX "
OpTraHUYECKUX BEIIECTB,
Ka4ueCTBCHHBIC peakumn
YIJI€BOIOPOIOB Pa3ITUYHBIX
KJIacCOB u
KHUCJIOPOICOAEPKALTUX

OpraHUYECKUX BELIECTB,
pelieHne  3KCHepUMEHTANTbHBIX
3a1a4y 1o pacro3HaBaHUIO
HEOPraHUYECKUX u

OPraHWYECKUX  BEIIECTB)  C




OIIIMOKH,

- pa3BUBATH CIIOCOOHOCTD
MMOHUMATh MUP C MTO3UIUU
JPYTOTO YETIOBEKa;

co0Jr0IcHEM PaBUII

0e3omacHOr0  OOpamieHuss ¢
BELIECTBAMU U J1a0OPaTOPHBIM
o0opyoBaHueEM,

(bopMyIHpOBaTH eITH
VICCIIEJIOBAHMS, MPEJOCTABIATH B
pasnuuHOl (hopMme pe3yIbTaTHI
9KCIIEPUMEHTA, aHAJTU3UPOBATh U

OIICHUBATh UX NOCTOBCPHOCTD,

OK 07. CopeiicTBOBaTh
COXPaHEHHUIO
OKpYKarolleu Cpeibl,
pecypcocOepexeHHIo,
MPUMEHSTh 3HAHUS 00
W3MEHEHUU KJIMMaTa,
MPUHIIUIIBI OEPEKITUBOTO
IIPOU3BO/JICTBA,

3¢ (HEeKTHBHO ACHCTBOBATH
B YPE3BBIYANHBIX
CUTYaIUIX

B 001acTH 3K0JIOTrHYE€CKOT0
BOCIIUTAHUA:

-c(hOpMHPOBAHHOCTH
IKOJIOTUYECKOM KYJIBTYPBHI,
MMOHUMaHHE BIIMSTHUS

COLIMAJIbHO-3KOHOMHYSCKHX
MPOIECCOB Ha COCTOSIHUE
NPUPOAHOM M COLHMAIBHOU
Cpelbl, 0CO3HAaHKE TI00ATBHOTO
Xapakrepa

pooem;

OKOJOTHYCCKUX

- IIJIAaHUPOBaHUE u
OCYILIECTBJIEHUE JIEUCTBUU B
OKPY’KaloIllled Cpelie Ha OCHOBE
3HaHUS LeJe  YCTOMYMBOIO
pa3BUTHS YEIOBEYECTBA;
AKTUBHOE HEIPUATHE JIEUCTBUH,
MPUHOCSIINX Bpen
OKpY>Karolleu cpere;

- YMEHUE IPOTrHO3UPOBATH
HeOJIaronpusiTHoIC
JKOJIOTUYECKUE  ITOCIEACTBUS
MPEANPUHUMAEMBIX  JEHCTBUH,
MPEIOTBPALIATh HX;

- paciipeHue OTIBITa
NESITEIbHOCTH  3KOJIOTUYECKOMN
HaIpaBJIEHHOCTH;

- OBJIJICHUE HaBBIKAMHU y4eOHO-
HCCIIEA0BATENBCKON, IPOEKTHON U
COLIMAJTIBbHOM JIeATENBHOCTH;

- chopMupoBaTH NPEACTABICHUS:
0 XHUMHYECKOM COCTaBIIAIOIICH
€CTECTBEHHOHAy4YHON  KapTUHBI
MHpa, pPOJIM XMMUU B MO3HAHUU
SIBJICHUN HIPUPOIBI, B
(OpMHPOBAHUN  MBILUIEHUS U
KYJbTYpPbI JIMYHOCTH, ee

(yHKIMOHATTBHOH TPaMOTHOCTH,

HEOOXOIUMOW Uil pEeLICHUS
PaKTHYCCKUX 3a71a4 u
DKOJIOTUYECKA  OOOCHOBAHHOT'O

OTHOILLIEHUS K CBOEMY 3/10pPOBBIO
U IIPUPOIHOMU Cpee;

- yMmeTb coOmojaTh MpaBuiia
9KOJIOTMYECKU IEIECO00Pa3HOro
MOBE/ICHUS B OBITY U TPYAOBOI
ACATCIIbHOCTHU B neiaax

COXpPAaHCHUA CBOCTO 3J10POBbA H

OKpY’KaroIeu IIPUPOIHOMN
Cpelpl; Y4YUTBHIBaTh OIACHOCTH
BO3JEHCTBUSA Ha KUBBIC
OpraHU3MBI OIIpEAETIEHHBIX
BELIECTB,  I[IOHUMAasi  CMBICI
MIOKa3aTest IIpeeNbHON

JIOYCTUMOW KOHIEHTPAIlHH;

- YMETh
AQHAJIM3UPOBAaTh M OLICHUBATh C

MIPOTrHO3UPOBATh,

MTO3HIINI 3KOJIOTUYECKON
6e30macHOCTH MOCTIEICTBHS
OBITOBOM M TNPOU3BOACTBEHHOMN
JESTEIBHOCTH 4eJI0BEKa,
CBSI3aHHOW ¢  mepepaboTKon
BEIIECTB; HCIOJIb30BATh
IIOJIy4YEHHBIE 3HAHHUSA IS

MPHUHATUS TPAMOTHBIX PEIICHHN
npobiem B CUTYaIMsX,




CBSI3aHHBIX C XMMHCH;
- YMEThb OCO3HaBaThb ONACHOCTH

BO3JICHCTBUS Ha J)KHUBBIC
OpraHu3Mbl ONPENCIICHHBIX
BEIIECTB, MOHUMAas CMBICTT
IoKa3aTesrst npeaeabHON

JOTTYyCTUMOW KOHIIGHTPAllUM, |
MOSICHATh Ha TIPUMEPAX CIOCOOBI
YMEHBIUICHUS U TPEIOTBPAICHHS
WX BpEIHOTO BO3JECHUCTBUS Ha
OpraHU3M 4YeJIOBEKa.

IIK 1.2Bponaars
XUMUUYECKOE BO3AEUCTBUE

BBITTOJHEHMS XUMHYECKOIO
BO3JIEHCTBUS (BKJIIOYasl 3aBUBKY
U BBIIPIMIIGHHE BOJIOC) C
HCIIONL30BaHUEM 0a30BBIX H
COBPEMEHHBIX TEXHOJIOTHUH IS
KJ'II/ICHTOB-My)K‘-II/IH

M KJIMEHTOB-)KEHIIHH;

(BKJTIOYAst 3aBUBKY U
BBINPAMIICHUE BOJIOC)

C UCIOJIb30BAaHUEM
COBPEMEHHBIX TEXHOJOTHI

BBINOJIHATh XUMHUYECKOe
BO3/ICIiCTBHE (BKJIIOYAsl 3aBUBKY
U BBIIPAMJIEHHE BOJOC) C
UCTIONIb30BaHUEM  0a30BBIX U
COBPEMEHHBIX TEXHOJOIWH, B
COOTBETCTBUU

C UHCTPYKLUSAMHU IPOU3BOUTENS
JUTsL KIIMEHTOB-)KCHIIH;
aHAJIM3UPOBaTh PEAKLHUIO BOJOC
Ha HAHECEHHWE XMMHYECKOTo
npenapaTa, YYUThIBas HCXOJHOE
COCTOSIHHE BOJIOC;

2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI
2.1. O0beM y4eOHON TMCHUTIMHBI M BUIbI Y4eOHON padoThI

Bua y4eOHoii padoThI O0beMm B yacax
O0bem o0pa3oBaTeIbHOI NPOrpPaMMbl JUCHUTINHBI 144
B T.4.

OcHoBHOe coaep:xkaHue 132
BT. 4.:

TeopeTudecKoe oOydeHne 42
MPAKTUYECKHUE 3aHSITUS 54
B T.4. KOHTPOJIbHbIE pabOTHI 4
1ab0opaTOPHBIE 3aHATHS 18
IIpodeccuoHaILHO-OPHMEHTHPOBAHHOE CO/lep:KaHue (ColepKaHue 36
NPHUKJIATHOT0 MOAYJIA) / NPAKTHYeCKasi MOAr0TOBKA

BT. 4..




TEOpPEeTUYECKOe 00yUeHne 2
MPaKTUYECKHUE 3aHATUS 22
1ab0paTOPHBIE 3aHATHS 12
IIpomeskyTouHasi aTTecTausi(IK3aMeH) 12




3. YCJIOBUS PEAJIM3AIIMU YYEFHOM JUCHUTIJINHBI
3.1. TpebGoBaHusi K MUHMMAJBLHOMY MATEPHAJTBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Jlnst peanuzalud MPOTrpamMMbl  TUCHUIUIMHBL JTOJDKHBI OBITh MPETyCMOTPEHBI
CIIEYIOIIME CIEeIUAIbHbIC MOMEIICHHS: YYeOHbIM KaOMHET XUMHHM WK y4eOHOU
XUMHUYECKOH JTa00paTOpHH.

O6opynoBanne y4eOHOro kaOuHera (HArJsiAHble TMOCOOMS): HAOOPHI
IAPOCTEPKHEBBIX ~ MOJEJNEH MOJIEKYJ, MOJEIA KPUCTAUIMYECKUX PEUIETOK,
KOJUIEKIIUU MPOCTHIX U CIOMXHBIX BEIIECTB U/MIHM KOJUIEKIIMU TTOJIMMEPOB; KOJUICKIIUS
TOPHBIX MOPOJI U MUHEpAJIOB, Tabnuia MeHneneeBa, yueOHble (GUIBMBI, TU(POBBIC
oOpa3oBaTebHbIE PECYPCHI.

Texnuyeckue cpeacTrBa  O00y4YeHHMsl: KOMIBIOTED C  YCTPOMCTBAMH
BOCIIPOU3BEJCHUSA  3ByKa, NPUHTEP, MYJIbTUMEAHA-TIPOCKTOP C  DKPaHOM,
MyJIbTUMEIUMHAS JOCKA, YKa3Ka-MPe3eHTEP sl IPE3CHTALIHIA.

OobOopynoBanune jadoparopuu M padoYux MeCT JA0OPATOPHU: MEH3YPKH,
MUATETKU-KaNEeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JTYMbl, PEIMETHbBIE U MIOKPOBHBIE
CTeKJa, IUIAHIIEThl JJIA  KamelbHbIX peakiuuit, ¢GuiIbTpoBasibHas Oymara,
MPOMBIBAJIKH, CTEKJISIHHBIE TPOOUPKH, PE3UHOBBIE NPOOKU, (oHapuku, HAOOP
PEaKTUBOB, CTEKJISHHBIC MAJOYKH, IITATUBBI JJIA MPOOUPOK; MEPHBIC MHIUHIPHI,
BOPOHKH CTEKJISTHHbIE, BOPOHKH JenuTeNbHble unHapudeckue (50-100 mi), crynku
c mectukoM, ¢dapdopoBble 4YaliKy, MUHIETHI, QUILTPHI OyMaKHbIE, BaTa, Mapiis,
YacOBBIE€ CTEKJA, JICKTPOIUIMTKH, JTa0OpATOpPHBIE MITATHUBBI, CIUPTOBBIE TOPENIKU,
CIUYKH, MPUOOp IS MOJYYEHHUsSI Ta30B (MU MPOOHpKa C Ta300TBOJHON TPYOKOiN),
JepKaTenu i TPOOUPOK, CKISIHKU JJI XpaHEHUs] PEaKTHUBOB, Pa3/IaTOUYHbIC JIOTKH;
xumudeckue ctakanbl (50, 100 u 200 mut);mmaTeny; MUHIETHI; TUTEIbHbBIC IIUIIbI;
CEeKyHJOMEpHI (TaiimMepbl), MepHbie TTpooupku (Ha 10-20 mur) U MepHbIe KOJIOBI (25,
50, 100 u 200 wmua), BoasiHasg OaHA (MM TEPMOCTAT), CTEKJISHHbIE MAJIOYKU;
KoHMYecKkre KoJIObl miist TuTpoBaHus (50 u 100 mut); MHAMKATOPHBIE TMOJIOCKH JJIs
onpenenenus pH u crangapTHas UHIWKATOPHAS IIKAJIa, YHUBEPCAIbHbBIN WHIUKATOD;
nunetku Ha 1, 10, 50 M (wnm no3zaropst Ha 1, 5 u 10 mut), OrOpeTKy ISl TATPOBAHUSA,
meuimHekue mmpuilbl Ha 100—150 M, mabopaTopHble W/ AaHAIUTUYECKHUE BECHI,
pH-meTpbl, CymuiabHbIN mKad, U ap. JadopaTopHOe 000pyI0BaHUE.

3.2. MudopmanuoHHoe obecnedeHne peajsu3auuu NporpaMmmbl

1. Jlna peanuzanuy mnporpamMmbl OMOJIMOTEUHBIH (OHIT 00pa30BaTEIIHLHOM
OpraHu3allyd JIOHKEH WMETh IeYaTHbIE W/WIM DJIEKTPOHHBIE 00pa30BaTENIbHBIC U
WHQOpMAIIMOHHBIE  PECypChl, PEKOMEHJIOBaHHBIC  JUII  MCIOJIb30BaHHUS B
o0pa3oBaTeIbHOM MPOLECCEe, HE CTaplIe MSATH JIET C MOMEHTA U3JJaHus.



2. PexoMmeHyeMble TieUaTHbIE U3/aHUA 110 peaau3aluu o0eo0pa3oBaTeaIbHON
JTUCLUUIUIMHBL TIPEJICTaBIEHbl B METOJMUYECKUX PEKOMEHIALUAX I10 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.






