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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEM ITPOTPAMMBI YYEBHOI'O
MHNPEIMETA

1.1 MecTo npeaMera B CTPYKTYpe OCHOBHO# npodeccuoHaJIbHOH 00pa3oBaTebHOI
NMPOrpaMmblI
OO6meobOpa3oBaTenibHas ~ JUCHUIUIMHA  «XUMHs»  SBISETCSl  00s3aTeIbHOM  YacThiO
o0mreo0pa3oBaTenpHOrO MUKIA 00pa3oBarenbHON mporpammbl B cootBercTBuu ¢ PI'OC CIIO
no crnenuanbHocTd 36.02.01 Berepunapus. Pabouas mporpamma pa3zpaboTaHa Ha OCHOBE
tpeboBanuit ®I'OC COO, na ocaoBanuu OOII COO, yrBepkKaeHHOTO ITprKa3oM MuHHCTEpCTBa

IIpocsemenus PO ot 18.05.2023 Ne371.

1.2.1. llesiu 00mieo0pa3oBaTeILHOIO NPeAMeTA:
Copepxanue MporpaMMbl 001e00pa30BaTEILHOTO MpeaMeTa XUMUS HalpaBICHO
Ha JIOCTHKEHUE CIICIYIOIINX eJIe:

@opMHUpOBaHHE y CTYIAEHTOB IIPEACTABICHHUS O XUMHUYECKOM COCTABIIIOLIEH
€CTECTBEHHOHAYYHOW KAapTHUHBI MHUpPa KaK OCHOBBI MPHUHSATHS PEIICHUNH B >KU3HEHHBIX H
IIPOU3BOJICTBEHHBIX CUTYalUsIX, OTBETCTBEHHOTI'O IOBEJCHUS B IPUPOJHON Cpefe.

3apaum npeamera:

1) chopMUpOBaTh TMOHUMAHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHYECKHUX
MPOLECCOB M SBJICHMM B OKpYXKalIled cpeae, LEIOCTHOM HAay4YHOHM KapTHUHBI MHpAa,
B3alMOCBS3HM U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHS COCTaBISATH (POPMYNIBI HEOPraHMYECKUX W OpraHMYeCKHX
BEIIECTB, YPAaBHEHHS XWMHUYECKUX pEAKIUH, OOBSICHATh HX CMBICI, HMHTEPIPETUPOBATH
pPe3yNbTaThl XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopMUpOBaTh HaBBbIKU MIPOBE/ICHUS POCTEHIINX XUMUYECKUX
9KCIIEPUMEHTANBHBIX HUCCIEAOBAHUN € COOJIOJCHHEeM MpaBuil 0e30MmacHOro oOpamlieHus c
BEIIECTBAMH U JIAOOPATOPHBIM 000PYJIOBaHUEM;

4) pa3BUTh YMEHHS HCIIOJNB30BaTh HMH(DOPMAIMIO XUMHUYECKOTO XapakTepa U3
pa3IMYHBIX UCTOYHUKOB;

5) chopMHpOBaTh YMEHHUS MPOTHO3MPOBATH MOCIEACTBHUS CBOEH NEATEIBHOCTH U
XUMHYECKHUX TPUPOIHBIX, OBITOBBIX U MIPOU3BOACTBEHHBIX MTPOIECCOB;

6) chopMHpOBaTh MOHMMAHUE 3HAYMMOCTU JIOCTH)KEHUH XMMHUYECKOH HAyKU H
TEXHOJIOTHH JIIsl pa3BUTHS COLIMAILHOM U TPOU3BOJACTBEHHOM cep.

B pesynbrare OCBOEGHHS AMCUUIUIMHBI OOYYarOIIMHCSH JOJKEH JOCTHUTHYTh CIIEAYIOIINX
pe3yJIbTaToB:

® TUYHOCTHBIX:

— YYBCTBO TOPAOCTH M YB@XEHUS K HUCTOPUU M JOCTHIKEHHSIM OTE€YECTBEHHOW XUMHUYECKOU
HAyKH; XUMHUYECKH I'PaMOTHOE TMOBEJIEHUE B NMPOPECCUOHANBHON NEATEIBHOCTH U B OBITY IpH
00palleHnn ¢ XUMUYECKUMHU BEIIECTBAMH, MaTepHallaMH U IPoIeccaMi;

— TOTOBHOCTh K MPOAOKEHHIO 00pa3oBaHUS M MOBBIIEHUS KBaIMQUKAUU B HU30paHHOMN
npodecCHOHATIBLHON AESITEIbHOCTH U 00BEKTUBHOE OCO3HAHHE POJIM XUMHUYECKHX KOMIIETCHLUH
B 9TOM; — YMEHHE HCII0JIb30BaTh JOCTHKEHHSI COBPEMEHHONW XUMHUYECKOW HAyKH U XMMHUYECKHX
TEXHOJIOTHI JUIsl TIOBBILIEHUS COOCTBEHHOI'O HWHTEIJIEKTYyaJlbHOTO pa3BUTHS B BbIOpaHHOU
npodecCuOHAIBHOMN J1eTeTbHOCTH;

eMeTanpeMETHbIX:

—HCIIOJIb30BAHUE  PA3JIMYHBIX  BUAOB  IO3HABATENIbHOM  JIEATENBHOCTH U OCHOBHBIX
MHTEJUIEKTYaJbHBIX Olepanuil (IMOCTaHOBKU 3a/aud, (pOpMyIupOBaHMs TUIIOTE3, aHaIM3a M
CUHTE3a, CpaBHEHHs, OOOOIIEHHS, CHUCTEMaTH3al[Ml, BBISBICHUS NPUYUHHO-CIIEICTBEHHBIX
CBsi3eH, MOMCKA aHaJOroB, (hOPMYJIMPOBAHUS BHIBOJOB) Ui PELICHHs IOCTABICHHOH 3a1ayH,
IPUMEHEHHE OCHOBHBIX METOJIOB IO3HAaHUS (HAOJIOJIEHUS, HAyYHOTO HKCIEPUMEHTa), s
U3YyUYEHHs] PA3JIMYHBIX CTOPOH XHMHUYECKHUX OOBEKTOB M MPOIECCOB, C KOTOPHIMH BO3HHKAET
HEO0OXOMMOCTh CTAJIKUBATHCA B PO ecCHOHATBHOU cdepe;
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— UCIMOJIb30BaHUE PA3IMYHBIX UCTOYHHUKOB AJIS MOJyYEHUS] XUMHUECKOW MHpOopMaluu, yMEHHE
OLICHUTHh €€ JOCTOBEPHOCTh MJISi JOCTHIKEHHSI XOPOIIUX pe3yJIbTaTOB B MPOECCHOHATHHON
chepe;

® IPEMETHBIX:

—c(hOPMUPOBAHHOCTH MPEJCTABICHUNA O MECT€ XUMHUHU B COBPEMEHHOH HAay4HOH KapTUHE MHUDA;
[IOHUMaHWE pOJIM XUMUU B (HOPMUPOBAHMM Kpyrosopa M (yHKIHMOHAJIBHONW I'PAaMOTHOCTH
YeJIOBEKa IS PELICHUS IPAKTUYECKUX 3a/1a4;

- BIAJCHHE OCHOBOINOJAralOIUMU XUMUYECKUMH IOHATUSAMH, TEOPUSAMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

- BJIAJCHUE OCHOBHBIMH METOJAaMU HAy4yHOIO II03HAHHSA, HCHOJIB3YEMBIMA B XUMUHU:
HaOJr0IeHNEM, ONIMCaHUEeM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEHHE 00pabaThiBaTh, 5 0OBACHITH
pe3yibTaThl MPOBEJCHHBIX OMNBITOB M JI€aTh BBIBOJbI; TOTOBHOCTh M CIIOCOOHOCTb IPUMEHSTH
METO/bI IIO3HAHUS IIPU PEIICHUH NIPAKTUYECKUX 3a/1a4;

- c(hOpMHUPOBAHHOCTh YMEHHUS JaBaTh KOJMYECTBEHHbIE OLEHKHM U IPOU3BOAUTH PACUETHI 110
XUMHAYECKHM (HOopMyJIaM U ypaBHEHUSIM;

- BJIaJICHHE [IPaBUIaMU TEXHUKU 0€30IaCHOCTHU MPH MCIOJIb30BaHUN XUMUUECKUX BELIECTB;

- ¢(hOpMUPOBAHHOCTh COOCTBEHHON MO3MIMHU IO OTHOLICHHIO K XHMHUYECKOW WH(pOpMAIHH,
I10JIy4a€MOU U3 pPa3HbIX HCTOYHUKOB.



1.2.2. Ilnanupyemble pe3yJIbTaThl OCBOCHHUSI Y1eOHOI0 IIpeAMeTa B COOTBETCTBHH €
®I'OC CIIO u Ha ocHoBe ®I'OC COO

Kon u [imanupyembie pe3ysibTaThl OCBOCHUS MPEIMETA
HaVMEHOBAaHHUE OO6mme JucuunnuHapHsbie
bopmMupyeMbIxX
KOMIIETEHINI

OK 01. B yacTu TpyA0BOr0 BOCIMTAHUSA: - BJAJETh CHUCTEMOW XHMHYECKHX
Bri6upath - TOTOBHOCTh K TPYLy, | 3HAHHIA, KOTOpast BKJIFOYAET:
CIO0COObI OCO3HAHUE LIEHHOCTM MAacTEpPCTBA, | OCHOBOIIOJATAOIINE MOHSATHUSA
pelleHus 3aaa4 | TpyAoiIrooue; (xuMuyeckuit 3JIEMEHT, aToM,
npodeccuonans | - TOTOBHOCTh K  aQKTUBHOW | 3JICKTpPOHHAsi 000JI0UKa aToma, S-, p-,
HOI JICATEIbHOCTH TEXHOJOTMYECKOW | | d-3JICKTPOHHBIE OpOMTAd  aTOMOB,
JIeATEIIbHOCTH COLMAIIBHOM HAIpPaBJICHHOCTH, | HOH, MOJIEKYJIa, BAJICHTHOCTD,
MPUMEHUTEIBHO | CIIOCOOHOCTD MHULIMUPOBATH, | 3EKTPOOTPULATENBHOCTh,  CTEIECHb
K pa3JInYHbIM IJIAHUPOBATh U CAMOCTOSATEIIBHO OKHCJICHUS, XUMUYECKAsI CBSI3b, MOJIb,
KOHTEKCTam BBIIIOJIHSATH TAKYIO JESITEIbHOCTD; MOJIIpHasi Macca, MOJSPHBIA 00beM,

- WHTEpPEC K  Pa3IMYHBIM

chepam npodecCuoHANTbHOM

JESTCIILHOCTH,

OBilaieHHe YHHMBePCAJIbHBIMH
yueOHBIMU

NMO3HABATEJIbHbIMHU AeHCTBUIMMU:

a)0a3oBble JIOrHYecKHe AelCTBHUS:

- CaMOCTOSITENTLHO

(GOopMyIIMpPOBAaTh M aKTYaIH3UPOBATH

npobieMy,  paccMaTpuBaTh €€
BCECTOPOHHE;
- yCTaHaBIUBATh
CYIIECTBECHHBIN MIPU3HAK WITH
OCHOBaHUS TUIS CpaBHEHUS,
Kiaccudukanuu u 0600IIeHHS;
- OTIpeeIsATh (15
JESITCIIbHOCTH, 33/1aBaTh MapaMeTphl
U KPUTEPUU UX JOCTUKCHHUS,
- BEISIBIISITH
3aKOHOMEPHOCTH u
MIPOTHUBOPEUHS B
paccMaTpUBaEMBbIX SIBICHUSX;
BHOCHTH KOPPEKTHUBBI B
NESITeNIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB IIEISIM,
OIICHMBATh  PUCKU  TOCJIEICTBUN
JIESITCIIBHOCTH;
- pa3BHUBAThH KpeaTHBHOE
MBIIICHHE npu pelIeHnn

YKU3HEHHBIX TIPOo0IIeM

0) 0a3zoBble mMcciaen0BaTelbCKHE
JeHCTBHUA:

- BIIQJIETh HaBBIKAMHU Y4YEOHO-
HCCIIEIOBATEIIbCKOW M MPOEKTHOMU

YTJIEPOIHBIN CKEJIET,
GbyHKLIMOHANbHAS TpyINna, pajukall,
nu3oMepusl, U30MEDBI,
rOMOJIOTHYECKUH  psAJ, TOMOJIOTH,
yIJIEBOAOPOABI, KHCJIOPOJ- U
a3zoTcojeprKalue COEIMHEHUS,

OMOJIOTMYECKH AaKTHBHBIE BELIECTBA
(yrnmeBoapl, KUpPbI, OEJIKH), MOHOMED,
MOJINMED, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJIIDHBIE ~ COEIMHEHMS,
KpUCTAJJIMYECKAsl  pEelIeTKa, THIIbI
XMUMUYECKUX peaxuuii
(OKHCITUTENBHO-

BoccranoBurenbHele, 9K30-U
SHAOTEPMUYECKUE, PEAKLIUH MOHHOTO
oOMeHa), pacTBOp, DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS
JUCCOLAALN, OKHCITUTEIb,
BOCCTaHOBUTEb, CKOpPOCTh
XMMUYECKON peakluH, XMUMHUYECKOoe
paBHOBecHE), TEOPUU U  3aKOHBI
(Teopust  XMMHYECKOTO  CTPOCHHMS
OpPraHUYECKUX BEIIECTB AM.
Byrnepoga, Teopus
AIIEKTPOJIUTUYECKON  JHUCCOLMALINH,
[IEPUOIUYECKUI 3aKOH ..
MeHnneneeBa, 3aKOH  COXpaHEHUs
Macchbl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3BIK XUMHUH,
(bakTosIorHuecKue CBEICHMUS 0
CBOICTBax, COCTaBe, MOJYYECHHH H
6e30macHOM UCIIOJIb30BaHUH
BOKXHEHUIINX  HEOPTaHUYECKUX U
OpPraHMYeCKHUX BELIECTB B OBITY H
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JIEATENIbHOCTH, HaBbIKAMU
paspenieHus

npo0Jem;

- BBISIBJIATH MPUYUHHO-
CJIEICTBCHHBIC CBSI3U u
aKTyaJIM3UpOBaTh 3a/1a4y, BbIIBUTaTh
TUIIOTE3y €€ pELICHHS, HaXOIHUTh
apryMeHTbl I J0Ka3aTeJlbCTBA
CBOMX  YTBEpP)KICHWH,  3a1aBaTh

napaMeTpbl U KPUTEPUH PEIICHHUS;

- AQHAIM3UPOBATh TOJYUYCHHBIC
B XOJI€ PEILEHUS 3a]]aui Pe3yJIbTaThl,
KPUTHYCCKH OIICHUBATH 170'¢
JIOCTOBEPHOCTb, MIPOrHO3UPOBATh
W3MEHEHHE B HOBBIX YCIIOBUSX;

- yMETh TMEPEHOCHTHh 3HaHUS B
MO3HABATEIIBHYI0 M TPAKTHYECKYIO
00J1aCTH >KU3HEICATEIHHOCTH;

- yYMETb UHTErPUPOBATH 3HAHUS
U3 pa3HbIX MPEIMETHBIX 00JIacTeiH;

- BBIJBUIaTh  HOBBIE  HJIEH,
HpeI{J’IaFaTB OpI/IFI/IHaJII)HI)IC IIOXO0AbI
U PEILICHHUS;

CHOCOOHOCTh HMX HCHOJL30BAaHHUS B
[I03HABATEJIbHOM W  COIMAJILHOM
[IPaKTUKE

[IPaKTUYECKON
4eJI0BEKa;

- YMETb BBIABIISATH XapaKTepHbIE
IPU3HAKU U B3aMMOCBSI3b U3YYEHHBIX

ACATCIBbHOCTH

ITOHSATUH, IIPUMEHSATH
COOTBETCTBYIOIIME  IOHATHS  IIpU
OIIMCAaHUU CTPOCHUS U  CBOMCTB
HEOPraHWYECKUX M  OPraHMYECKHUX
BEIIECTB M  MX  IPEBpALICHUMN;
BBIABJISITH B3aUMOCBSI3b XMMHMYECKHX
3HAHUMI c MOHATUAMHU u
IIPEJICTaBICHUAMHU IpYTHUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETb UCII0JIb30BaTh
HaVMEHOBAHUSA XUMHUYECKHUX

COEIMHEHUI MEXIYHApOIHOIO COI03a
TEOPETHYECKOU U IIPUKJIATHOU
XUMHM U TPUBHAJIbHbIE Ha3BaHUS
BOXHEHIIMX  BELECTB  (ITHUIIEH,
alEeTUJICH, [JIMLEPYH, dbenomn,
dopmanbpaerui, YKCycHas KHCIOTa,
[VIMLIWH, YrapHbIA Tra3, YIJIEKUCIIBIN
ra3, aMMHaK, TralleHas U3BeCTb,
HEralleHasl U3BeCTh, INThEBAs CoAa U
IpYTHX),  COCTaBIATH  (POPMYIIBI
HEOPraHWYeCKMX H OpPraHUYeCKHX
BEUICCTB, YPAaBHEHUS XUMHYECKHX
peakuui, OOBSACHATH MX CMBICI;
MOATBEPK1aTh XapaKTepHbIE
XMMHYECKHE  CBOMCTBA  BEIIECTB
COOTBETCTBYIOIIUMHU
JKCIIEPUMEHTAMHU u 3aMuCIMH
YPaBHEHUN XUMUYECKUX PEAKLUN;
yMEThb yCTaHaBJIUBAaTh
IIPUHAJIEKHOCTD U3Y4YEHHBIX
HEOPraHWYeCKMX W  OPraHMYECKHUX
BEILECTB K OINpPEACIICHHBIM KJIaccaM U
rpyImnmnam COCIMHEHMI,
XapakTepu3oBaTb HUX  COCTaB U
BAKHEWIIINE CBOWCTBA; OIPEAEIATH
BU/IBI XUMHYECKHUX CBsA3eH
(xoBaJIeHTHaA, HMOHHAs,
METaJUInYecKas, BOJOPOJHAs), THUIIBI
KPUCTAJUIMYECKUX PEUIETOK BEUIECTB;
KJaccu(puIpoBaTh XUMUYECKUE
peakuuu;

- copmMHpOBaThH
MPEICTABIICHUS 0 XUMHAYECKOMI
COCTABJIAIOLIEH €CTECTBEHHOHAY4YHOU

KapTUHBI MHUpa, pOJIU XUMHUU B
[O3HAHUU SABJIEHUWA TPUPOABI, B
hopMUpOBaHUH MBIIUICHUS "




KYJIbTYPBI JMYHOCTH, ee
(bYHKIIMOHATIBHOM IpPaMOTHOCTH,
HE00X0IMMOn e pereHHs
NPAaKTHYECKHUX 33/1a4 U IKOJIOTUIECKU
00OCHOBaHHOT'O OTHOUICHHUS K
CBOEMY 3J0pOBBIO W HPUPOIHON
cpene;

YMETb  IPOBOAMTH  pacyeTsl IO
XUMHYECKUM bopmymnam u

YPaBHEHUSIM XMMUYECKUX PEaKIUi ¢
UCTIOJIb30BaHUEM ¢buznyecKknx
BEJINYNH, XapaKTePHU3YIOIINX
BEILIECTBA c KOJIMYECTBEHHOMN
CTOpPOHBI: Macchl, o0bema
(HOpMasbHBIE yCIIOBUS) ra3os,
KOJIMYECTBA BEUIECTBA; MCIIOJIB30BAThH
CHUCTEMHBbIE XUMHUYECKUE 3HAHUS IS
NPUHATHS PEIICHU B KOHKPETHBIX
KM3HEHHBIX CHTYaIUsIX, CBI3aHHBIX C
BEIIECTBAMH U MX IPUMEHEHUEM;

OK 02.
Hcnonb3oBath
COBpPEMEHHbIE
cpeacTBa
MIOMCKa,
aHayu3a u
UHTEPIpETanun
UHpOpMaLIUU U
MH(OpPMaLOHH
bI€ TEXHOJIOTHH
s
BBITTOJIHEHUS
3a1a4y
npodeccuoHab
HOH
JeSITEIbHOCTH

B o0nactH 1HeHHOCTHM HAy4YHOIO
NO3HAHMSA:
- c(hOpPMHUPOBAHHOCTH
MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO  Da3BUTHS  HAyKH U
00LIeCTBEHHOMN MIPAKTHKH,
OCHOBAHHOTO Ha JHUAJIore KYNbTYP,
CIIOCOOCTBYIOLIETO OCO3HaHUIO
CBOET0 MecTa B IOJUKYJIBTYPHOM
MUDE;
- COBEpLICHCTBOBAHNE
S3BIKOBOM 51 YUTATEIIbCKON
KYJBTYpPbI Kak CpeacTBa
B3aUMOJICHCTBUS MEXy JIOJIbMH U
MO3HAHUS MUPA;
- OCO3HaHHE LIEHHOCTHU
HAy4YHOW JesITeIbHOCTH, TOTOBHOCTh
OCYIIIECTBIIATh MPOEKTHYIO u
HCCJIEIOBATEIbCKYIO JI€ATEIbHOCTh
UH/IMBUYaJIbHO U B TPYIIIIE;
OBiaseHue yHHBeEpPCAJIbHBIMH
y4eOHBIMU
NMO3HABATEJbHBIMU JIeHICTBUAMM:
B) padoTta ¢ nHopManmei:
- BJIA/IETh HaBBIKAMHU
nojay4deHuss  uHGopMarmuu U3
HUCTOYHHUKOB pa3HbBIX THUIIOB,
CaMOCTOSITENILHO OCYILIECTBIISITh
MOKCK, aHaJN3, CUCTEMAaTU3ALINIO U
UHTEPIPETAIHIO uHpOpMaLUU
pa3IMYHBIX  BUJIOB W QopMm

- YMCTH IIJIAaHUPOBATL W BBIINIOJIHATH

IJIAHUPOBATH u BBIIIOJIHSATh
XUMUYECKUM AKCIIEPUMEHT
(mpeBparteHus OpraHUYECKUX
BELIECTB npu HarpeBaHuy,

HOJIy4eHHE 3THIIEHA U U3YYEHHUE ero
CBOWCTB, KQUECTBEHHBIC PEaKIIUU Ha
aNBJETU/bI, Kpaxmaj, YKCYCHYIO
KHCIIOTY; JeHaTypauus OenKoB Mpu
HarpeBaHWHU, IIBETHbIE  PEAKIHUU
OEIIKOB; IIPOBOAMTD peakuuu
MOHHOTO0 OOMEHA, ONPENeNsATh Cpeay
BOJIHBIX PAaCTBOPOB, KauyeCTBEHHBIC
peakuuu Ha cynbdar-, kKapOoHAT- U
XJIOpU/I-aHUOHBI, Ha KaTHOH
aMMOHUS, pemaTh
SKCHEpUMEHTaJbHbIE  3aJaud IO
temaMm "Meramibl" u "Hemeramist")
B COOTBETCTBMM C HpaBUJIaMHU
TEXHUKH 0e3omacHOCTH pu
oOpalieHMd C  BeUlecTBaMH U
1a00paTOPHBIM 00opynoBaHuEM;
NPECTABIATh pe3yiIbTaThl
XUMHYECKOTO  JKCIIEpUMEHTa B
dopme 3arucu ypaBHEHUH
COOTBETCTBYIOIINX peaxkumit "
(bopMyIMpOBaTH BBIBOABI HA OCHOBE
3TUX  pe3yabTaToB; -  yMETh
aHAJIN3UPOBATh XMUMUYECKYIO
uH(pOpMaLlIO,  TMOJIY4aeMyl U3
pa3sHBIX HCTOYHHUKOB (CPE/ICTB

MaccoBOoM  MHpopmanuu, CETh
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IIPE/ICTABIICHMS,;
- CO31aBaTh TEKCTBI B
pa3nuYHBIX (QopMarax ¢ Y4eToM

Ha3HA4YEHUs uHpOpMaLUU u
LIEJEBOM  ayJUTOpPUH, BbIOMpas
ONTUMAJIbHYIO bopmy

MMPpEACTaBJICHUA U BU3yaJIM3allhuu,
- OIICHUBATh JOCTOBCPHOCTD,
JCTUTUMHOCTD I/IH(l)OpMaI_[I/II/I, €C

COOTBETCTBHUE IIPaBOBBIM u
MOpPaJIbHO-ITHYECKIUM HOpMaM;

- UCTIOJIb30BATh cpencTaa
UH(POPMALIMOHHBIX u
KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTHH
B peleHnH KOTHUTHBHBIX,
KOMMYHHUKaTHBHBIX U
OpraHU3aIMOHHBIX 3amaq c
coOII0ICHUEM TpeOoBaHU
SPrOHOMHUKH, TEXHUKH
0€30I1aCHOCTH, TUTHCHEI,

pecypcocOepeKeHu s, MPABOBbIX H
ITHYCCKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301MaCHOCTH;

BJIQJICTh HABBIKAMU PACIIO3HABAHUS U

WuTtepHer u papyrue); - BIaAETh
OCHOBHBIMH METOJIaMH  Hay4HOTO
MO3HAHUS BEIIECTB M XUMHYECKHX
SBJICHUH (HAOJI0ICHUEe, N3MEPEHHE,
AKCIIEPUMEHT, MOJICTTHPOBAHICE);

- YMETb IIPOBOAUTH PACUETHI II0

XUMHYECKUM bopmymnam u
YPaBHEHHSAM XUMHUYECKHUX PEAKIMH C
HCII0JIb30BaHNEM duznueckux
BEJIMYHH, XapaKTEPU3YIOIINX
BEILECTBA c KOJINYECTBEHHOHN
CTOPOHBI: MAaccBhl, o0beMa
(HOpManbHbIE  YCJIOBHSI)  Ta3oB,
KOJIMYECTBA BELICCTBA,
UCII0JIb30BATh CUCTEMHBbIE
XUMHUYECKHAE 3HAHWS U1 NPUHATUA
peleHnin B KOHKPETHBIX

JKU3HCHHBIX CUTYyalUAX, CBA3aHHBIX
C BCHICCTBAMU U UX ITPUMCHCHUCM

3aIUATEI nHpopmanuu,

UH(POPMALIMOHHOM 0e301acHOCTH

JIMYHOCTH;
OK 04. - TOTOBHOCTb K CAMOPa3BUTHUIO, | - YMETh IJIAHUPOBATh U BBIITOJHATH
D¢ dexkTuBHO CaMOCTOSATENLHOCTH U | XUMAYECKHUHI SKCTIIEPUMEHT
B3aUMOJICMCTBO | CaMOOIPEEICHUIO; (mpeBparteHus OpraHUYECKUX
BaThb U paboOTaTh | -OBJIAJICHUE HAaBBIKAMU  y4e€OHO- | BEIIECTB npu HarpeBaHuH,

B KOJJICKTUBC U
KOMaHEC

HCCIIEIOBATENILCKON, IPOEKTHON U
COIMATLHOM JeSITEIIFHOCTH,

OsBJaanenue YHUBEPCAJIbHBIMHA
KOMMYHHUKATHBHBIMU
JAeHCTBUSIMU:

0)coBMecTHAs 1eSITEJIbHOCTD.

- MOHUMAaTh M MCIOJIb30BaTh
NPEUMYIIECTBA  KOMaHIHOM U
UHAUBUAYaAJIbHON paboThI;
OPUHUMATh  [€IM  COBMECTHOM
JeSITEIbHOCTH, OPraHU30BBIBaTH H
KOOpJAMHUPOBATh JIEHUCTBUSA IO €€
JOCTHKEHHUIO:  COCTaBJISITh  IUIaH
JIEMCTBUM, pacIpeieisaTh pon
pe3yJbTaThl COBMECTHOM pabOTHI;

MOJIy4YeHUE JTUJICHA U U3YYEHHE €ro
CBOﬁCTB, KauCCTBCHHBIC PCAKIIMU Ha
aNbJETUIbI, Kpaxmall, YKCYCHYIO
KHUCITIOTY; JIeHaTyparus OelKOB MpHU
HarpcBaHHuu, IBCTHBIC p€aKkuuu
0€eJKOB; MIPOBOANTH peaxiuu
MOHHOTO OOMEHA, OMpPENeTsATh CPeay
BOJHBIX PAcTBOPOB, KayeCTBEHHbIE
peaknuu Ha cynbdar-, KapOoHaT- U

XJIOPpUA-aHUOHBI, Ha KaTHuOH
AMMOHMHA,; peuiaTtb
9KCIICPUMCHTAJIbHBIC 3aga4du 110

temaM "Meramnsl" u "Hemeramiel") B
COOTBETCTBUU C INpaBWJIaMU TEXHUKHU
0e30MacHOCTH TpU  OOpalleHHH C

- KOOPJAMHHUPOBATH U | BemiecTBaMu M J1a00paTOpHBIM
BBITIOJIHATH PabOTy B  YCIOBUSX | 00OpPY/JIOBAHHEM; MIPEACTABISITh
peanbHOro, BUPTYaJIBHOTO U | pe3yibTaThl XUMHUYECKOTO
KOMOWHHUPOBAHHOTO JKCIIepUMeHTa B  (opme 3amucu
B3aUMOJICUCTBUS; ypaBHEHUM COOTBETCTBYIOIIUX
- OCYIIECTBIISITh  TMO3UTHUBHOE | peakuuii u popMyInpoBaTh
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CTpaTeTM4ecKoe  IOBEACHUE B
Pa3MUUHBIX CUTYalUsX, HPOSBIATH
TBOPYECTBO M BOOOpaKeHHE, OBITH
MHHUIUATHBHBIM

OsilaieHne YHHBEPCAJIbHBIMH

peryasiTHBHbIMH
JeHCTBUSIMM:
r) mnpuHsATHE Cce01 M JPYrux
JIoaen:
- MPUHUMATh MOTHUBEI H

apryMEHTHl JIpyruX JIOJACH mpu
aHaJIN3e Pe3yJbTaTOB JICATEIHHOCTH;
- MpU3HABAaTh CBOE TMPABO W
NpaBo JIPYTUX JIIOJCH HA OIINOKY;
pa3BUBAaTh CIOCOOHOCTh TOHHMATH
MUP C MO3UIUH JPYTOro YeJIOBEKa,

BBIBOJIbI HA OCHOBC 3TUX PE3YJIbTATOB,

OK 07.
ConelcTBOBaTh
COXpaHEHUIO
OKpY Karoleu
cpenpl,
pecypcocoepex
CHHIO,
MIPUMEHSTH
3HaHUA 00
W3MEHEHUU
KJIMMarTa,
MIPUHIIUIIBI
OEpEKITUBOTO
MPOU3BOCTBA,
3¢ (HeKTUBHO
JIEHCTBOBAThH B
Ype3BbIYAHBIX
CUTYaIUsAX

B obJacTH JKOJIOTHYECKOI0
BOCIIUTAHUSA:

- c(hOpPMHUPOBAHHOCTH
9KOJIOTMYECKON KYJIBTYDBI,
IIOHUMAaHUE BIUSHHAS COLMAIBHO-
SKOHOMMYECKHX  IIPOLIECCOB  HA
COCTOSIHUE IIPUPOJHOMN u
COLIMATIBHOW  CpeAbl, OCO3HaHHE
r7100aIbHOTO Xapaxkrepa
9KOJIOTUYECKUX MPOo0dIIeM;

- IJIAHUPOBaHUE U
OCYILECTBIICHUE JEUCTBUN B
OKpYKalIllel cpele Ha OCHOBE
3HaHUA LEenen
YCTOMYUBOTO
YeJI0BEUECTBA,
AKTUBHOE  HENpHUATHE  JIEHCTBHIA,
INPUHOCAIIMX BPEN  OKpYXKarolen
cpene;

- yMEHue IIPOTHO3UPOBATH
HEeOJaronpusITHbIE  JKOJIOTHYECKHE
ITOCJIEICTBHS IPEITPUHUMAEMBIX
JEHCTBHM, IPEAOTBPALLATh UX;
paclIMpeHre OMbITa JEATEIbHOCTH
HKOJIOTUYECKON HAIPABIIEHHOCTH;
OBJIaJICHUE  HaBbIKAMU  y4eOHO-
UCCIIEN0BATENIbCKOM, IIPOCKTHON H
COIMATLHOM JeSITEIIFHOCTH,

pa3BuUTHUA

- copmMHpoBaTh
OPEJCTAaBICHUA: O  XHUMHUYECKOH
COCTABJISIOIIEH €CTECTBEHHOHAY4YHOU
KapTUHbl MHpa, pOJIM XHUMHUH B
MO3HAHWU SIBJICHUH TPUPOIBI, B
dbopmupoBaHUN MBILIEHUS u
KYJIBTYPBI JMYHOCTH, ee
(byHKIMOHATIBHON I'PaMOTHOCTH,
Heo0X0IuMoM TUISt pelieHus
INPAKTUYECKUX 3aj[ad U HKOJOTHUECKU
000CHOBAHHOT'O OTHOILIEHUS K
CBOEMY 3/0pPOBBIO U INPHUPOAHOMN
cpene;

YMETb co0o1aTh npaBuia
HKOJIOTMYECKU 1€JIeCO00Pa3HOro
NOBEJCHUS B OBITY U TPYJIOBOMH
JESATEIIbHOCTH B IENIAX COXPaHEHMs
CBOETO 3JI0POBbS M OKpY’Karolen
IPUPOJHON  Cpenpbl; YUUTHIBATh
ONaCHOCTh BO3JICHCTBHUS HA JKUBBIC
OpraHU3Mbl ONPEIEIICHHBIX BEIIECTB,

HOHUMas CMBICII moKa3aTeirst
MpeaEIbHON JIONyCTUMOM
KOHIIEHTPaLlHH;

Berepunapusiii Genpamep T0mKkeH 001anath NpoGecCHOHATBHBIMUA KOMIIETCHITUSIMU,
COOTBETCTBYIOIIMMU BUJIAM JESTEIHHOCTH:

5.2.1. OcymiecTBiIeHNE 300TMTHEHNYECKHX, TPO(UIAKTUYECKUX U BETepUHAPHO-CAHUTAPHBIX

MEPOIIPUATHH.
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IIK 1.1. OGecneunBaTh ONTUMAIBbHBIE 300TUTUEHUYECKUE YCIIOBHS COJIEPKAHMS, KOPMIICHHSI U
yXO0J1a 32 CeIbCKOX035iCTBEHHBIMU KUBOTHBIMHU.

I1K 1.2. Opranu3oBbIBaTh U MPOBOAUTH MPOGUIAKTHUECKYIO padOTy MO MPETyPEIKICHUIO
BHYTPEHHUX HE3apa3HBIX OOJIE3HEN CeTbCKOXO035MCTBEHHBIX KUBOTHBIX.

I1K 1.3. Opranu3oBbIBaTh U MPOBOJAUTH BETEPHUHAPHYIO TPOPUIAKTUKY HHDEKITMOHHBIX U
MHBAa3MOHHBIX 0O0JIE3HEH CENbCKOXO03SMCTBEHHBIX KUBOTHBIX.

5.2.3. YyacTue B IpOBEICHUU BETEPUHAPHO-CAHUTAPHOM IKCIIEPTU3BI IPOTYKTOB U CHIPHSI
YKUBOTHOT'O TTPOUCX 0K ICHHUSI.

I1K 3.1. IIpoBoauTh BeTepUHAPHBIM KOHTPOJIb YOOUHBIX )KUBOTHBIX.

[IK 3.2. IIpoBomuth 3a00p 0OOpa3IOB KpPOBH, MOJIOKA, MOYH, (ekaluid, WX YIaKOBKY U
MOJIFOTOBKY K MCCIIEJIOBAHHUIO.

[1K 3.3. IIpoBoauTh 3200p 0OPA3IOB MPOTYKTOB U CHIPhS )KUBOTHOTO TPOUCXOKICHUS JIIISI
BETEPUHAPHO-CAHUTAPHOM SKCIIEPTHU3BI.

I[IK 3.4. Omnpenenarb COOTBETCTBHE NPOAYKTOB M CBIpbSl JKUBOTHOTO IIPOUCXOKIECHUS
CTaHAapTaM Ha MPOIYKIIHIO >KUBOTHOBO/ICTBA.

I1K 3.5. IIpoBoauTh 00€33apa)kuBaHUE HE COOTBETCTBYIOIIMX CTaHIApPTaM KayecTBa MPOJYKTOB
U CBIPbS )KUBOTHOTO MPOUCXOKICHHS, YTUIIU3ALIUI0 KOH(PHUCKATOB.

1K 3.6. YuacTBOBaTh B BETEpUHAPHO-CAHUTAPHON IKCIIEPTU3E KOJOACHBIX U3/IEIHH,
CyOIpOIYKTOB, MUIIEBOTO KUPaA, KPOBH, KUIIOK, SHJOKPUHHOTO U TEXHUYECKOTO CHIPHSI.
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2.CTPYKTYPA U COAEP/)KAHUE YYEBHOI'O ITPEJIMETA

2.1. O6bem npeamera U BUAbI y4eOHOH padoThl

Bua yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI POrpaMMBbl IpeIMeTa 144
B T.4

OcHoOBHOE cojiep:KaHue 108
BT. 4..

TEOpeTUIEeCKoe 00ydeHne 60
MPAKTUYECKHUE 3aHITUS 33
B T. 4. KOHTpOJIBHBIE PAOOTHI 5
JlaGopaTopHblie 3aHITHS 15
B T. 4.: [Ipodeccnona/ibHO-OPHEHTHPOBAHHOE CO/IEPKAHNE 34
(copep:kaHue MPUKJIATHOTO MOXYJIA)

BT. 4..

TEeOpeTUIeCcKoe 00ydeHue 10
MIPaKTUYECKUE 3aHATUS 15
nabopaTopHbIe 3aHATHS 9
HuddepennrpoBannpiii 3a4eT 2
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2.2. TemaTu4yecKuii JIaH U coJiep:KaHUe Y4eOHOr0 mpeaMeTa

dopmupye
Haumenosanue | Copepxanue yueOHOro Marepuaia (OCHOBHOE U Mpo¢eCcCHOHaIbHO-OPUEHTUPOBAHHOE), TJabopaTopHble | O0beM MbIE
pa3zesioB U TeM Y IPAKTHYECKUE 3aHATUSA, TPUKIIATHOW MOIYIIb 4acoB | KOMIIETEHIIH
u
1 2 3 4
OcCHOBHOE cO/Iep:KaHue 108
Pazjen 1. OcHOBBI CTPOEHHS BellleCTBA OK-1
Tema 1.1. | OcHOBHOE coiep:KaHUE 6
Crpoenue TeopeTnueckoe odyueHue 2
aTOMOB CoBpeMeHHast MOJIENIb CTPOCHUS aToMa. JJICKTpOHHas KoHpurypanus aroma. Knaccuukarus
XUMIHCCKHIX XUMHMYECKHX 3JIEMEHTOB (s-, P-, d-31eMenThI). BaneHTHbIE 31€KTPOHBL. BaneHTHOCT. DIEKTPOHHAS
J/ICMCHTOB Y| npupona XMMHUECKOH CBA3M. DIEKTPOOTPULIATENLHOCTh. KOBaeHTHAS CBS3b, €€ PA3HOBHIHOCTH U
fipupoaa - MeXaHU3MbI 00pa3oBaHus (OOMEHHBIN 1 IOHOPHO-aKLEeNTOPHBIN). oHHas cBs3b. MeTamnmnyeckas
XUMHYECKON
CBS3I cBs13b. BogopoaHas cBs3b.
MexMoIeKyaspHble B3aUMOACHCTBHS.
W3oTombl, 0CHOBHOE U BO30YK/IEHHOE COCTOSIHUE aTOMa, THOpUIU3alisl aTOMHBIXOPOUTANIEH.
IIpakTHYecKkue 3aHATHA 4
Pemenne npakTuyeckux 3aJjaHUi Ha COCTAaBIEHUE DIIEKTPOHHO-Tpadudeckux GopMyl aneMeHToB 1-4
MEePUOJIOB.
Perenue 3ananuii Ha UCMONIb30BaHUE XUMHUECKON CUMBOJIMKY U Ha3BaHUI COSAMHEHUI 110
HOMEHKJIaType MEXTYHAPOJAHOTO COI03a TEOPETUUYECKON U MPUKIAIHON XUMUU U TPUBUAIBHBIX
HA3BaHWI /I COCTABIIEHUSI XUMUUYECKUX (OPMYI IBYXaTOMHBIX COSAMHEHHUH (OKCUIOB, CYyIb(HUIOB,
TUAPUIOB U T.I.) ¥ IPYTUX HEOPTAHUUYECKUX COSAMHEHUN OTJENBbHBIX KIIACCOB.
OcHoBHOE coep/kaHue 4
Tema 1.2. Teopernyeckoe o0yuenmne 2 OK-1
[Mepuonnueckmii | [lepuoguveckas cucrema xuMmudeckux dnemeHToB .M. MenneneeBa. ®Ou3nueckuid CMBICIT OK-2

Ilepuognueckoro 3akona JI.M. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHMHUYECKUX
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3aKOH U Tabmuna
J.. MenneneeBa

JJIEMEHTOB, O0pa3yeMbIX UMK TPOCTBIX W  CJOXKHBIX  BEIIECTB B  COOTBETCTBHH  C
MOJIO)KEHUEMXUMUYECKOTO 3yieMeHTa B llepronnueckoit cucreme. MHUPOBO33PEHUYECKOE U HAYYHOE
3HaueHue Ilepuogmueckoro 3akona /.M. MenaeneeBa. [Iporuossl JI.1. MenneneeBa. OTKpbITHE HOBBIX
XHMUYCCKHUX DJICMEHTOB.

IIpakTHYecKHe 3aHATHS 2
Pemrenue MPAKTUKO-OPUCHTHPOBAHHBIX TCOPECTHUICCKUX 3aI[aHI/Iﬁ Ha XapaKTCpHU3aluo XUMHUYCCKUX
3JIEMEHTOB
«MeTtamunyeckne / HEMETAJUIMYECKHE CBOMCTBA, AJIEKTPOOTPHILATEIIEHOCTE M CPOJICTBO K 3JICKTPOHY
XUMHUYECKHX DJEMEHTOB B COOTBETCTBUE C UX OJJIGKTPOHHBIM CTPOCHHEM M TIOJIOKEHHUEM B
IIEPUOIMYECKON CHCTeMe XUMUYecKHX teMeHToB [ M. MenneneeBay.
Pasznes 2. XumMuuecKkue peakumu
Tema 2.1. Tunsl | OcHOBHOE coep:KaHHe 10 OK1
XUMHUYCCKUX
. Teoperuueckoe o0yueHue 2
peaiiun Knaccudpukanus u TUNBI XUMHYECKMX pEaKIMid C y4acTHeM HEOPraHWYEeCKUX BEIIECTB.
KonnuectBennsie oTHOLIEHUS B XUMUU. OCHOBHbBIE KOJIMYECTBEHHBIC 3aKOHBI B XUMHUU U PaCUeThl IO
YPAaBHEHUsAM XMMHMYECKUX peakuuid. Monb Kak eJuHuIa KOJMYEeCTBA BellecTBa. MoisipHas macca.
3aK0OHBI COXpPaHCHUA MACChl U SHCPTHU.
3akoH ABorajipo. MosnsipHblil 00beM razoB. OTHOCHTEIbHAS IVIOTHOCTD I'a30B.
Peaknum  kommiekcooOpa3oBaHUST €  y4yaCTHEM  HEOPraHMYECKUMX  BellecTB (HAa  IpuUMepe
THAPOKCOKOMIIJICKCOB IMHKA U aJ'IIOMI/IHI/IFI).
IIpakTnyeckne 3aHATHSA 8

CocraBrieHre ypaBHEHUN peakluii COeTMHEHUS, pa3I0KEHUs, 3aMEIIeHUs, OOMeHa. Y paBHEHUS
peaxiuii TOpeHus, HIOHHOTO OOMEeHa, OKUCIICHHUSI-BOCCTAHOBIICHUSI.

Pacuer KONMMYECTBEHHBIX XapaKTEPUCTUK HCXOJIHBIX BEIIECTB W NPOAYKTOB peakiuu. Pacuer
KOJIMYECTBEHHBIX XapaKTePUCTUK MPOJAYKTa PEaKlMU COEIUWHEHHUS, €CIM OAHO M3 BEIIECTB JIaHO B
M30BITKE W/UITN CONEPKUT NpuMecH. Pacuer MaccoBoi mim 00BEMHOM JTOJIM BBIXO/IA TIPOIYKTA PEAKIIHH
COCIMHEHHUSI OT TEOPETHUYECKH BO3MOXKHOTO. PacueT OOBEMHBIX OTHONICHHUU Ta3oB. PacueT Macchl
(oOBeM, KOJMYECTBO BEIIECTBA) MPOJYKTa PEAKIIMU, €CIIM OJIHO M3 BEIIECTB JaHO B BUJE pacTBOpa C
ONPEACIEHHON MacCOBOM J10JIEM PAaCTBOPEHHOIO BEILLECTBA.

VYpaBHeHUsT OKHUCIEHUs-BOCCTaHOBICHUS. CTeneHb OKuCIeHUs. OKHUCIUTETh W BOCCTAHOBUTEIb.
OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIMU B OPUPOAE, MPOU3BOJCTBEHHBIX MpolEeccax U
KU3BHENICITCIIbHOCTH ~ OpraHu3MoB.  OKHCIWTENbHO-BOCCTAHOBUTEIBHBIM  TOTEHIIMAN  CPEJbL.
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CocraBieHrne M ypaBHUBAaHHE OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLUUH METOJIOM 3JIEKTPOHHOIO
Oamanca. TumuuHble HEOPraHMUYECKHE OKHCIUTEIM M BOCCTAHOBHUTENU. ODJIEKTPOJIU3 PAacCTBOPOB HU
pacIiaBoB COJIEH.

Tema OcHOBHOE coJiep:KaHue 4 OK1
2.2.0nextpomutu | Teopernyeckoe o0ydeHHe 2 OK4
YecKa s Teopust aneKTPOIUTHYECKON nucconmanuu. Peakiuu nonHoro ooMeHa. CocTaBiIeHHE PEaKIuii HOHHOTO
AUCCOLMALUA M | oOMeHA ITyTeM COCTABIICHUS MX IMOJIHBIX H COKPAIICHHBIX HOHHBIX YPaBHEHUH.
HOHHBIIT 0OMeH lunponu3 coseid. 3HadeHWEe THAPOIW3a B OHONOTMYECKMX OOMEHHBIX Iporeccax. l[IpuMeHeHHe
THIPOJIN3a B TPOMBIIIJICHHOCTH.
JlaGopaTopHble 3aHATHUS 1
JlaboparopHast paboTa «Peakiuu ruIpoIn3a.
HccnemoBanue cpeibl paCTBOPOB COJICH, 00pa30BaHHBIX CHIIBHBIMU M CJIA0BIMH IMPOTOIUTAMU, U HX
peakuii ¢ pacTBOpaMHU IIeJI04Yu 1 kKapOoHara Hatpus. CocTaBlieHUE peaKIMid THIPOIN3a COJICH.
KoHnTpoabHasn 1
CtpoeHue BeliecTBa U XUMUYECKUE PEaAKIIHH.
padora 1
Pa3zgen 3. CTpoeHne U CBOIiCTBA HEOPTaHMYECKNX BelleCTB
Tema 3.1. OcHoBHOE co/lep:KaHue 8
Knaccudukanus, | Teopermueckoe oGyqenue 6 OK1
HOMEHKJIATYpa | [[penMeT HEOpraHUYECKON XuMuu. B3anMocBs3bp Heoprauuueckux Bemiects. Knaccudukanus OK2
CTPOCHHUC HeopraHuyeckux BemiectB. [IpocTeie u cinoxHbIie BenecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB
HCOPTaHMICCKUX | (okcuipl, THAPOKCUIBI, KUCIOTHI, conn). HOMEHKIaTypa U Ha3BaHHE HEOPTAaHUYECKUX BEILECTB UCXOIS
BCIICCTB U3 MX XMMHYECKOH (JOPMYIIBI UJIH COCTABIEHHE XMMHUYECKON (DOPMYJIBI HCXO/IS W3 HA3BAHHMS BEIECTBA
10 MEXKTYHApPOIHON WM TPUBHAIIBHON HOMEHKJIATYypE.
MexmornexynspHble B3auMoeiicTBus. Kpucrammoruaparsl. ArperaTHble COCTOSIHHSI BEIIECTBA.
Kpucrannuueckue u amopHblie BemecTBa. TUIBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHAs, MOJEKYysipHasi,
WOHHAsI, MeTaJUTHIecKas ). 3aBUCHMOCTh (PU3MUYECKUX CBOWCTB BEIIECTBA OT THITA KPUCTAIUTHUSCKON
penretku. [TpuanHBEI MHOTOOOpa3Ms BEIIECTB.
CoBpeMeHHbIE PEACTABICHUS O CTPOSHUU TBEPJIBIX, JKUIKUX U Ta3000pa3HbIX BemlecTB. JKuakue
KPHUCTAILIIBL.
IIpakTH4eckue 3aHATHSA 2

Pemenue 3amay Ha pacuet MaccoBOM JI0IM (MAacChl) XUMUYECKOTO JIEMEHTA (COSTMHEHUS) B MOJICKYJIe
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(cmecn). Pemienue npakTuueckux 3aaHuii 1o Kiaccu(uKalui, HOMEHKIIAType U XUMUYECKUM
(dhopMyliaM HEOPraHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB (Ha3bIBaTh U COCTABIATH (HOPMYIIbI
XUMHUYECKUX BEIIECTB, ONPEACIATh NPUHAICKHOCTD K KJIACCy).

WcTounuku xumuueckoi nHpopmaiuu (HayyHas ¥ yueOHO-Hay4YHas TUTepaTypa, CpeACTBa MacCOBOM
unpopmanuu, cetb Uurepuer u apyrue). [lorck napopmanuu no Ha3BaHUsIM, UACHTUPHUKATOPAM,
CTPYKTYpPHBIM (hopMyam.

Tema 3.2. OcHoBHOE coep:kaHue 10
DusuKo- Teopernueckoe odyuenne 5 OK1
XUMHIHCCKIC Mertamier. O0ure pu3nyeckne 1 XuMUIECKne CBOHCTBa MeTayuioB. CIIocOOBI OTy4YeHHUs. 3HaUCHHE OK2
CBONCTBA METAJIJIOB U HEMETAJLIOB B IPUPOJIE U KU3HEAEATENLHOCTH YeJI0BEKA U Opranu3MoB. Kopposus
HCOPTaHMHCCKUX | \iorasioB: BHIBI KOPPO3HH, CIOCOOBI 3aIIMThI METAIIOB OT KOPPO3HHL
Betects Hemeramnsr. O0uue ¢puszndeckne 1 XMMHUUECKUE CBOMCTBAa HEMETAILIOB. THIIMYHBIE CBOMCTBA METAIIIOB

Y- YII rpynn. Kinaccugukanus 1 HOMEHKIaTypa coeIMHEHUI HeMeTaioB. KpyroBopoTsl OMOreHHBIX

3JIEMEHTOB B IIPUPOJIE.

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHI0B, THIPOKCUIOB, KUCIIOT,

cojieil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COCIUHEHU,

BBICIIIMX OKCHJIOB U TUAPOKCHU/IOB.

IIpakTnyeckne 3aHATHA 2

CocraBiieHne ypaBHEHUN XUMUYECKUX PEAKIUI C yYaCTUEM MPOCTHIX U CIOKHBIX HEOPraHUYECKUX

BELIECTB: OKCHUJIOB METAJIOB, HEMETAJUIOB U aM(pOTEPHBIX 3JIEMEHTOB; HEOPraHMUECKUX KUCIOT,

OCHOBaHUH M aM(OTEPHBIX THAPOKCHI0B, HEOPTAaHUYECKUX COJIEH, XapaKTEPU3YIOIUX X CBOWCTBA.

Pemenne npakTuKo-OpMEHTUPOBAHHBIX TEOPETUUECKUX 33aJaHUI HAa CBOICTBA U MOJIyYE€HUE

HEOPraHMYECKUX BEILECTB.

JlabopaTopHble 3aHATHS 3

JlabopaTtopHas pabota «CBOMCTBa METAIIIOB U HEMETAJJIOBY.

UccnenoBanme (Qu3nyeckux © XUMHYECKUX CBOMCTB METANIOB H HEMETauIoB. Pemienwne OK 01

JKCIIEPUMEHTAJBHBIX 33Jad II0 CBOMCTBAM XHUMHYECKHMM CBOWHCTBAM METAJJIOB U HEMETAIJIOB, IIO OK 02

pacrno3HaBaHUIO U MOJYYEHUIO COETMHEHUN METAJUIOB U HEMETAJLIOB. OK 04
Tema 3.3. OcHoOBHOeE coiep:KaHue 5
[TpounsBoacTBo Teopernueckoe o0yueHue 1
HEOpPraHM4YeCcKux | OO6mue MpencTaBiIeHHs O MPOMBILIUIEHHBIX CIOCO0aX MOMyYeHHUs] XUMUYECKUX BELECTB (Ha mpuUMepe
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BELLECTB.
3HayeHue u
MIPUMCHCHHE B

MIPOM3BOJICTBA AMMHAKa, CEPHOU KUCIIOTHI).
UYepnas u uBetHas Metautyprus. [Ipaktuueckoe mpruMeHEHUE AJIEKTPOIIN3a AJIs MOJIyUYEHUS IETOYHBIX,
IEIOYHO3EMENTBHBIX METAIOB U allfoMuHUs. CTEKIIO U CHIITMKATHAs POMBITIIIEHHOCT. [Ipobiema

OBITY U Ha OTXOJIOB ¥ IOOOYHBIX MPOTYKTOB.

MIPOU3BOJICTBE IIpakTunyeckue 3aHATHSA
Penrenne npakTHKO-OpPUEHTUPOBAHHBIX 33JJaHUN O POJIM HEOPTaHHMUYECKOW XUMHUHU B PA3BUTHH
MEJIUIUHBI, CO3JJAHUY HOBBIX MaTE€PHUAJIOB (B CTPOUTEIBCTBE U JIP. OTPACIISAX MPOMBIIUICHHOCTH ), HOBBIX
HMCTOYHUKOB PHEPTHUH (QTbTEPHATHBHBIC UCTOYHUKH YHEPTHH) B

KonTpoabHas N
CBoiicTBa HEOPraHMYECKUX BEIICCTB.

padora 2

Paznen 4. KuHeTu4eckune u TepMOIHHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX peaKknuii

Tema 4.1. OcHoBHOe coiep:KaHue
Kunernyeckue Teopernuyeckoe o0yuenune
3aKOHOMEPHOCTH | XuMuyeckue peakuuu. Kinaccudukanus XuMUYECKUX peakiuii: mo (a3oBomMy cocTtaBy (TOMOT€HHbBIE U OK 01
MIPOTCKAHUS reTeporeHHbIe), 10 UCIOIb30BaHUIO KaTanu3aTopa (KaTaluTHYeCKUe U HeKaTaTUTHYECKHE).
XUMHYECKHUX CKOpOCTh peakinu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (DaKTOPOB: MPUPOJIBI PEArHPYIOLINX BEIIECTB,
peakuuit KOHIIEHTPALMU pearupyrommx BelecTs, TeMieparypsl (npasuio Bant-I'odda), miomaan peakinoHHOMI

MIOBEPXHOCTH, HAJIMUUS KaTaiau3aropa. Posib katanu3aTopoB B MPUPOJIE U IPOMBIIIIICHHOM

MIPOU3BOJICTBE.

DOHeprus akTUBalKi. AKTUBUPOBaHHbIN KoMIuleke. KaranusaTopsl u katanus. Poib kaTaau3aTopos B

IPUPOJIE U TPOMBIIIJIEHHOM ITPOU3BO/ICTBE.

JlabopaTopHble 3aHATHSA

JlaGopatopHass pabota «OrmpenesneHue 3aBUCUMOCTH CKOPOCTH PEaKLUUMU OT KOHIEHTPaLUu

pearupyromux BemecTB». lcciemoBaHue 3aBUCHMOCTH CKOPOCTH pPEAaKIUU OT KOHIEHTPAIIHH.

OnpeneneHne KOHCTAaHTBI CKOPOCTH PEAKIIMU T'papUUECKUM METOIOM.

Perienue npakTHKO-OpUEHTUPOBAHHBIX 33aJJaHUI Ha aHAJIN3 (DaKTOPOB, BIMSIONIMX HA U3MEHEHHUE

CKOPOCTH XUMHUECKOW peaklnu.
Tema 4.2. OcHoBHOe coJiep:kaHue OK 01
Tepmoannamuuec | Teopernueckoe o0yueHune OK 02
KHe Kinaccudukamnms XuMuaeckux peakiuii: mo TeraoBoMy 3G (exTy (3K30TepMHIECKHE, OK 04
3aKOHOMEPHOCTH | 3HJ0TEpMUYECKHE), 0 oOpaTuMocT (0OpaTuMele U HeoOpaTuMsle). TemnoBbie 3 (HEeKThl XUMHUYECKHX
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IIPOTEKAHMSI peakuuii. Tepmoxumunyeckue ypaBHeHus. OOpaTUMOCTh peakiyii. XMMUUYECKOe paBHOBECHE U €r0
XUMUYECKUX CMELIEHHE 0] IEHCTBUEM Pa3IMUHBIX (PAKTOPOB (KOHLEHTPALUs PEareHTOB WM IPOAYKTOB PEaKLny,
peaxuuii. JlaBJICHUE, TEMIIEpATypa) UIsl CO3JaHUs ONITUMANIbHBIX YCJIOBUI MPOTEKaHUSI XUMUYECKUX ITPOLIECCOB.
PaBHoBecue [TonsTe 006 sHTAMBIIMU W SHTpONUU. DHeprus [ md0ca. 3akon ['ecca u ciencrBus us Hero. Poib
XUMHYECKHUX CMEILIEHHUs] PAaBHOBECHS B TEXHOJOTMYECKHUX MpOIeccax.
peakuui IIpakTHYeckne 3aHATHS
[Tpunnun Jle-lllatense. Biusinue paznuyHbix (pakTOpoB HA U3MEHEHUE PAaBHOBECUS] XUMUUECKUX
peakuuii. 3aKoH JEHCTBYIOIIMX Macc U KOHCTaHTa XMMUYECKOI0 paBHOBecHs. PacueTbl paBHOBECHBIX
KOHIIEHTPALUI pearupyroyx BeIecTB U MPOIyKTOB peakuuil. PacueTsl TemioBoro 3pdexra peakiuuu.
Perienue npakTHKO-OpUEHTUPOBAHHBIX 3aJJaHUN Ha puMeHeHue npuniuna Jle-llatense ms
HaXO0XKJICHUS HAIpPaBJICHUS CMELICHUs] PABHOBECHS XMMUYECKOHN peakIuy U aHaIu3 (pakTopoBs,
BIIUSIIOLIUX HA CMELIEHUE XUMUYECKOTO PAaBHOBECHS.
JlabopaTopHble 3aHATHUS
JIaGoparopHas pabota «/3ydeHne BIUSAHUS Pa3ITMYHBIX (PAKTOPOB HA CMEIIEHHE XHMUYECKOTO
paBHOBecusi». VccrienoBanne BIUSHUS U3MEHEHUS] KOHIIEHTPAIMK BEILECTB, pEaKLUU CPebl U
TEMIIEpPATyphbl HA CMELIEHHE XUMUYECKOro paBHOBecHs. CpaBHEHUE MOIYUEHHBIX PE3YJIbTATOB C
TEOPETUYECKU IPOrHO3UPYEMBIMU Ha ocHOBe npuHnuna Jlelllarense.
KonTpouabnas C .
KOPOCTh XUMHUYECKOH peakluu 1 XUMHUYECKOE PaBHOBECHE.
padora 3
Paznen 5. /lucnepcHble cHCTeMBI
Tema 5.1. OcHoBHOE coaep:xaHue
JucnepcHbie Teoperuueckoe o0yuenue
CUCTEMBI U Hucnepcusie cucreMsl. Komtonaasie cucteMsl. ICTUHHBIE paCcTBOPBI. OKO01
‘baKTf’PH ux PacTBopeHre Kak (M3UKO-XMMHUYECKHH Mpoiecc. PacTBOpsil. Crioco0bl  MIPUTOTOBIIEHHS OK 02
yCTOMNBOCTH PacTBOpOB. OK 04

PactBoprMocTh. MaccoBasi J10JIsE pacCTBOPEHHOTO BemiecTBa. [IpenebHo JOImyCTHMbIE KOHIICHTPAITIH H
WX UCTIOJH30BaHUE B OI[CHKE IKOJIIOTHIECKOW OE30MMacCHOCTH.

Knaccudukanus qucnepcHsix cucteM o coctaBy. CTpoeHue u pakTopbl yCTONYUBOCTH IUCIIEPCHBIX
cucteM. Pacro3HaBaHue HCTHHHBIX PACTBOPOB, KOJUIOMIHBIX PACTBOPOB U TPYOOIUCIIEPCHBIX CUCTEM.
Crtpoenue murensl. PaccenBanue cBeTa mpu MPOXO0KICHUH CBETOBOTO MTyYKa Yepe3 ONTUYECKU
HeoTHOpoAHYIO cpeny (3ddekra Tunmans).
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I[MpakTuyeckue 3aHATHS

Pemenne 3aaa4 Ha IIPUIOTOBJICHUEC paCTBOPOB.

Pemenne IMPAKTUKO-OPUCHTUPOBAHHLIX PACUCTHBIX Ba,I[aHI/Iﬁ Ha JUCIIEPCHBIC CUCTEMBEI, UCITIOJIB3YEMbIC
B OBITOBOH U HpOI/I3BO,Z[CTBCHHOI71 JACATCIIBHOCTH YC€JIOBEKA, C MMO3MIINI YKOJOTIUECKOM 0€e30IacHOCTH
HOCJ'ICI[CTBI/II\/'I H I'PaMOTHBIX peI_HeHI/Iﬁ HpO6JICM, CBS3aHHBIX C XMMHUEH.

Tema 5.2. OcHoBHoOe coJepkaHue
Hccnenosanue JlaGopaTopHble 3aHATHS
CBOMCTB JlaboparopHast pabota «IIpuroroBieHHE pacTBOPOBY.
ANCIICPCHBIX [IpuroroBnenue pacTBOpPOB  3aJaHHOMU (MOISIpHOI)  KOHILIEHTpalUu (c  mpakTHKO-
CHCTEM ZUIA HX OPUEHTUPOBAHHBIMH BOIIPOCAMHU ), ONIPE/IETICHUE CPE/Ibl BOAHBIX PACTBOPOB.
MACHTHUKAILHH JIaGoparopHas pabota «lcciaeroBaHne AUCHEPCHBIX CUCTEM).

[IpuroroBneHue u U3y4eHUe CBOUCTB TUCIEPCHBIX CUCTEM PAa3HbIX BUIOB: CYCIIEH3UH, IMYJIbCUH,

KOJIJIOUJHOTO pacTBopa. CpaBHEHUE CBOMCTB HCTUHHBIX M KOJUIOUHBIX PACTBOPOB, BHISIBIICHUE

OCHOBHBIX PA3JIMUUl MEXKAY HUMHU.
KonTposabsHas

JlucriepcHble CUCTEMBI.
pabora 4

Paznen 6. CTpoeHnue u CBOIiCTBA OPraHUYeCKHX BeleCTB

Tema 6.1. OcHoBHOE coep:kaHue OK 01
Knaccudukanus, | Teopernueckoe odydeHune OK 02
CTPOCHHE U IIpeamer opranndeckoil XuMun. B3anMOCBA3b HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB. OK 04
HOMCHKIIATypa XUMHUYECKOE CTPOEHHE KAK MOPAIOK COEIAMHEHUS AaTOMOB B MOJIEKYJIE COTJIACHO UX BAJIEHTHOCTH. OK 07
gg{iﬁiemﬂx OCHOBHBIE TIOJI0XKEHUS TEOPUU XUMUYECKOT0 CTPOCHMSI OpraHnYecKux coennHeHnii A.M. bytieposa.

VYriepoaHblii CKENIET OpraHu4ecKol MOJIEKYJbl. MoNeKysipHbIE U CTPYKTYpPHbIE (pa3BEpHYTHIE,
COKpaIlleHHbIE) XUMHYeCcKHe (hOpMYJIIbl. 3aBUCMOCTH CBOMCTB BEIIECTB OT XUMHUECKOTO CTPOCHHUS
MoJiekyi. M3omepust u n3oMepsl (CTpyKTypHasi, reoMeTpuueckas (uc-Tpanc-uzomepusi). Kparnocts
XUMHYECKON CBSI3U.

[Tonsatue o pyHKUMOHANBHOH rpymme. [IpuHIMITE Kiaccu(UKALUU OPraHMYECKUX COSTUHEHUH.
Me:xnyHapoiHass HOMEHKJIATypa U IPUHLIUIIBI HOMEHKJIATYPbl OPTaHUYECKUX COEANHEHU.

IIpakTuyeckue 3aHATHSA
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Homenknarypa opraHiueckux COeUHEHHUM OT/IeIbHBIX KIaCCOB (HACHIIIEHHbIE, HEHACBIIICHHbBIE U
apoMaTHYeCKUE YIieBOIOPOAbI, CIIUPTHI, (PEHOIIBI, AJbJIET U Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U Jp.)
CocTaBiieHHe TOTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (hOPMYJT OPraHMYECKUX BEIIECTB OTIEIbHBIX
KJIACCOB, UCIOJIb3YS MX HA3BaHMsI 110 CHCTEeMaTUYeCKO HOMEHKIaType. PacueTsl npocreiiiieit
(GbopMyIIbl OpraHuYecKoi MOJIEKYJIbI, HCXO/sI U3 3JIEMEHTHOTO cocTana (B %).

Tema 6.2.
CBoiicTBa
OpraHUYECKUX

COETUHEHUN

OcHoOBHOE co/lep:KaHue

15

TGOPGTI/I‘IGCKOG oﬁyqe}me

12

OU3NKO-XUMUYECKHE CBOMCTBA OPTraHUYECKUX COSIMHEHHI OTJENBHBIX KJIACCOB (OCOOCHHOCTH
KJIACCU(UKAIMY U HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTHYCCKHM psil v 001mast hopMyia; H30MEpHs;
(u3HYECKre CBOMCTBA; XUMUYECKIE CBOMCTBA; CIIOCOOBI MTOTYUCHHS ):

— MpenenbHbIe YIIIeBoA0poabl. ['opeHne MeTaHa Kak OJMH U3 OCHOBHBIX HCTOUHUKOB TEIUIA B
MIPOMBIIIICHHOCTH U ObITy. CBOMCTBA IPUPOIHBIX YTIIEBOJAOPOIOB, HAXOXKIECHHE B IPUPOJIE U
MPUMEHEHHE AJIKAHOB,;

— HCNIPCACIIbHBIC U ApOMATHYCCKUC YTIICBOAOPOIBI. HOHI/IMepI/ISaI_[I/IH OTHJICHA KaK OCHOBHOC
HaIlpaBJICHUC €I'0 UCIIOJIb30BAHUA. FopeHHe allCTUJICHA KaK HCTOYHHUK BBICOKOTCMIICPATYPHOTO
IUIaMCHHU IAJIA CBAPKHU U PE3KH MCTAJIJIOB;

— KHCJIOPOACOACPKAIINUEC COCINHCHU A (CHI/IpTBI " IIPOCTBIC 3(I)I/IpI>I, q)eHOJ'IBI, AJIbACTUABI U KCTOHBI,
Kap6OHOBBIe KHUCJIIOTBI U UX HpOI/I3BOILHBIe). HpaKTI/I‘-ICCKOC MPUMCHCHUC STUJICHTIIMKOJIA, INIMOCPUHA,
(I)GHOJ'Ia. HpI/IMeHCHI/Ie (I)opMaanLerI/ma, ancrajlapacrujia, YKCyCHOﬁ KHCJIOTHI. Mbla KaK COJIM BBICIINX
Kap6OHOBBIX KHCJIOT. Morolue CBOMCTBA MblJIa,

OK 01
OK 02
OK 07

— a30TCO/IepXKAIINe COSTUHEHUS (AaMUHBI 1 aMUHOKHUCIIOTHI, OCIIKH).

Krnaccugukanus u 0cobeHHOCTH OpraHU4eCcKUX peakiuuil. PeakiinonHblie HeHTphl. Pagukabl.
[IepBoHavaIbHBIEC TOHATHUSA O TUIIAX U MEXAHU3MaX OPraHUYECKUX PEAKIIAN.

HpaKTuqecm[e 3aHATHSA

Pemenue nienouex HpeBpaH_ICHI/Iﬁ Ha TCHCTHYCCKYIO CBA3b MCKAY KiIaCCaMU OPTaHUYCCKUX COE€IUHEHUI
C COCTaBJICHHEM Ha3BaHUM OpTraHU4YCCKUX COE€IUHEHUH T10 TpHBHaHBHOﬁ NN MC)KILYHapOJIHOI\/II
CHCTEMaTHUYECKOI HOMCHKIJIATYypC. Penienue PaCUYCTHBIX 3a1a4 1O YPABHCHUAM pCaKHI/Iﬁ C y4aCTucm
OpPraHU4YCCKUX BCIICCTB.

JlabopaTopHble 3aHATHSA

JIaGoparopHas pabota «lloxydyeHue sTuIeHa U U3y4eHHE €ro CBONCTBY.
[Tonydenue sTuIeHa U3 3TaHOJIA B 1a0OPAaTOPUU U U3yYEHHUE €T0 (PU3NUECKUX U XUMUYECKUX CBOMCTB.
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CocraBnenne peaKI_[I/Iﬁ IPUCOCIAUHCHHNA U OKHCIICHUA HAa IIPUMEPE OTUJICHA. Penrenne PaACUCTHBIX 3aaa4
C UCIIOJIB30BAHUEM IIJIOTHOCTH I'a30B 110 BOAOPOAY U BO3AYXY.

Tema 6.3. OcHoOBHOE coJiep:KaHue 10 OK 01
Opranuueckue Teopernueckoe o0yueHue 8 OK 02
BCIICCTBA B buooprannueckue coenunenus. [lpumenenue u 6uonorndeckas posb yrieBoaoB. OKHcIeHne
AKU3HCIEATCIIPHO | yrIeBOJOB — UCTOYHHMK SHEPTHH KHUBBIX OpraHn3MoB. O0IacTH NPUMEHEHUS aMUHOKHUCIIOT.
CT M YEJI0BEKa. [TpeBpamienus 6eIKOB HIIHU B opranu3Me. buonorunueckue Gpynknun 6enkoB. buonornyeckue
[IponsBoacTBO 1 ¢byHKIMU XUpOB. Poib oprannyeckoil XuMUH B peIeHUH IPoOIeM MUIEBOM Oe30MacHOCTH.
HOPUMCHCHUC HyxnenHoBble KMCIIOTHI: cocTaB U cTpoeHue. CTpoeHne Hyki1eoTH10B. CocTaB HyKIEMHOBBIX KMCIIOT
OPraHN4eCKUX (AHK, PHK). Posib HyKJI€MHOBBIX KUCIIOT B KHU3HEAEATEIbHOCTH OPIraHU3MOB.
BEIIIECTB B [Tpon3BOACTBO OPraHUYECKHUX BEIIECTB: TPOM3BOACTBO METaHOINA, TepepadoTka Hedtu. [TommyTunen
IIPOMBILICHHOCT | KaK KPYIIHOTOHHAXXHBIM NPOAYKT XUMHUUYECKOr0 Mpou3BoacTBa. [IpuMenenue stunena. Ilpoussoncrso u
u IIPUMEHEHUE KaydyKa U PE3UHBI.

CuHTeTHYECKHE U UCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHME, CBOMCTBA. [IpakTniyeckoe ncnoap30Banue

BOJIOKOH. CUHTETHYECKUE IJICHKHU: U30JISILUS AJIs IPOBOAOB, MEMOPaHBI 1JIs1 ONIPECHEHMSI BOIBI,

3alUTHBIE IUIEHKH JUIsl aBTOMOOUIIEH, MIacThIpy, XUpypruueckue noss3ku. HoBele TexHONMOIMM

JAJIbHENIIETO COBEPIICHCTBOBAHMS IIOJIMMEPHBIX MaTEpUAIOB.

Posb oprannueckoil XMMHUHU B peIIeHNH PoOJIeM SHEPreTHUECKoi Oe30MacHOCTH, B Pa3BUTUH

MEIULMHBI, CO3JJaHUH HOBBIX MaTe€pHUaIOB, HOBBIX HICTOUHUKOB SHEPIHHU (aJIbTepHATUBHbBIE HCTOYHUKU

SHEPTUN).

IIpakTHYeckue 3aHATHSA 1

Pemrenne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUM IO COCTABICHNUIO XUMUUYECKUX PEAKIIMM, OTPaKAFOIIMX

XUMHUYECKYIO0 aKTUBHOCTh OPTaHUYECKUX COEIMHEHUH B PA3JIMYHBIX cpeaax (MPUPOIAHBIX,

OMOJIOTMYECKHUX, TEXHOTEHHBIX ).
KonTtpoubnas . 1

CtpyKTypa 1 CBOICTBa OPraHU4YECKUX BEIECTB.
pabora 5

Pa3nes 7. KauecTBeHHbIE peaknuu 00HAPYKeHUs] HEOPTAHMYECKHX U OPraHUYeCKUX BellecTB

Tema 7.1. OcHOBHOE coziepKaHue 4 OK 01
OOHapyxeHue IIpakTHYecKkue 3aHATHA 2 OK 02
HeopraHuyeckux | KauecTBeHHbIE XUMHUECKHE PEAKIUH, XapaKTepHbIE Ji1 OOHAPYKEHUSI HEOPTaHUYECKUX BEILECTB TK'3.1
KaTUOHOB U (xaToHOB M aHMOHOB). CocTaBlieHne ypaBHEHUI peakuuil oOHapyxeHust kaTuoHoB [-VI rpynm u TIK 3.6
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AHUOHOB aHUOHOB, B T.4. B MOJICKYJIIPHOU U MOHHOM popmax.

Peakuuu oOHapy)eHUSI HEOPraHUYECKUX BEIIECTB B pealbHBIX 00BEKTaX OKPYKAIOIIEH CPEe/Ibl.

JlabopaTopHble 3aHATHUS

JIaboparopHasi paboTa « AHATUTUYECKUE PEAKIIUH aHHOHOBY.

[TpoBeenne KaueCTBEHHBIX PeaKLUil, NCIIOIb3YEMBIX JUIsI OOHAPYKEHUSI aHHOHOB: KapOOoHaTa,

docdara, cynehara, cynbhuaa, HuUTpara, xjaopuaa u ap. Onrcanue HaOIIOJAEMBIX SIBICHUNA U

COCTABJICHME XUMHUUYECKUX PEaKIIMiA.
Tema 7.2. OcHoBHOE co/lep:KaHue OK 02
Obnapy>xenue IIpakTHYeckne 3aHATHS TK 3.1
OpraHNn4eCKHUX KauecTBeHHBIE XMMHUECKHE PEAKIINH, XapaKTepHbIE AJsi 0OHAPYKEHHS OTAEIBHBIX KJIACCOB IK 3.6
BEILIECTB OpPraHUYECKUX COEAUHEHUN: (DEHOIIOB, allbJIETUI0B, KpaxMalla, YKCYCHONW KMCIIOTbI, aMUHOKHUCIIOT U JIp.
OT/EJIbHBIX Jlenarypanus G€JIKOB IIPU HarpeBaHUU, IIBETHBIE PEAKIIUU OEIKOB.
KJIACCOB C CocraBieHrEe KaUeCTBEHHBIX PEAKINK OOHAPYKEHHS OPTAaHUIECKUX COSTMHEHUI OTJEIBHBIX KJIACCOB.
HCIIOJB30BaHUEM | JlaGopaTOpHbIE 3aHATHS
Ka9CCTBCHHBIX JlaGopaTopHas pabora «KauecTBeHHbBIC peakIIuK Ha OT/ICIIbHBIC KJIACCHI OPTAaHMYECKUX BEIIECTBY.
peakuuii [IpoBeneHne KaueCTBEHHbIX peaKLuii, UCIIOJIb3YEMBIX U1 OOHAPYKEHHUSI OPTaHUYECKUX BELLIECTB

Pa3IMYHBIX KJIACCOB: (PEHONIOB, AJIbJIETHI0B, KpaxMalla, YKCYCHOM KUCIIOTbI, aMUHOKHCIIOT, OEJIKOB U Ap.

Onucannie HaOMIOIaeMbIX SBIEHUI U COCTABIIEHUE XUMUYECKUX PEAKIIUIN U/ CXEM.

IIpo¢eccnona/IbHO-OPHEHTHPOBAHHOE COAEPKAHUE (COAepKaHUe TPUKJIATHOIO MOAYJIs)
Pa3nen 8. Xumusi B ObITY U PON3BOJACTBEHHOI 1eATEIbHOCTH YeJI0OBEKA

Tema 8.1. Xumust | OcHOBHOe coepKaHue OK 01
B OBITY TIpakTHYeCKHE 3AHATHS OK 02
MPOU3BOJICTBEHH | DKoJornyecKkas 6€30nacHOCTb MOCIEICTBUIM OBITOBOM U POM3BOJICTBEHHOM JESITEIbHOCTH YEJIOBEKaA, TIK 3.1
OH JIEATEBHOCTH | CBsI3aHHAs C MIePepadOTKOM BEIIECTB; MOMCK U aHAIN3 XUMHUECKON HHPOPMAIMH U3 Pa3INnIHBIX TIK 3.6
YeJloBeKa HCTOYHUKOB (Hay4Has U yueOHO-Hay4yHas JIUTepaTypa, CpeICTBA MaCCOBOM MH(POpPMAIUH, CETh

Wutepuer u apyrue). Keiicol (¢ yuetom Oyayiieit mpodecCHOHaTbHON JesTeTbHOCTH) Ha aHATTN3

nH(OpPMAIIUY O POU3BOJICTBEHHOM JEATEILHOCTH YEIOBEKA, CBA3aHHOM C mepepadoTKoN 1

MOJIyYE€HUEM BEIIECTB, a TAKXKE C IKOJIOTMYECKOI 0€30MacHOCTHIO.

3amuTa Keiica: [IpeacraBienue pe3yabTaToOB pelIeHUs KeWCOB (BBICTYIICHHE C TPE3CHTAIINEH )

Pa3nen 9.1. UcciienoBanne 1 XMuMHYECKHI aHAJIN3 00beKTOB Onocdepbl

Tema OcHoBHOE coep:kaHue OK 01
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9.1.1.0cHoBbI JlabopaTopHbIe 3aHATHS OK 02
nabopaTopHO# JlaGopaTopHas pa6ota «OCHOBBI TAOOPATOPHON MTPAKTUKMY.
NPaKTHUKH B JlaGopaTopHas rmocya u XuMudeckue peakTuBbl. OCHOBHEBIE JJTAOOpaTOpHBIEC oneparuu. JlaboparopHoe
MpoQecCHOHaNbH | oGopynopanue. TexHHKa 6e30MaCHOCTH H IPABIJIa paGOTHI (ITOBEICHHS) B 1a00PATOPHH.
b X IIpakTuyeckue 3aHATHSA
nabopaTopHsix

BrInosTHEHNE TUITOBBIX PACYETOB MO0 TEMATUKE IKCIIEPUMEHTA (BBIXOJ IPOAYKTA PEAKIIHH, Macca

HABECKH, 00BEM PaCTBOPUTEIIS).

OO0paboTka TaHHBIX, aHAIHM3 U OI[EHKA UX JJOCTOBEPHOCTH (BBIYMCIICHUE CPEHETO 3HAUCHUS

AKCIIEPUMEHTAIBHBIX JaHHBIX, TOTPELUTHOCTH ).

[IpencraBieHue pe3ylbTaToOB KCIEPUMEHTA B pa3nu4yHoi ¢popMme (Tabnuua, rpaduk, OTYeT, JOKIA/,

MIPE3CHTAIIHS ).
Tema OcHOBHOe coep:KaHue OK 02
9.1.2. Xumuueckn | Teopermyeckoe o0yueHue 1K 3.1
i aHanu3 npoo6 I1IK 3.6

BOJBI

Knaccudukanus mpo0 BoJbI IO BUAY U HA3HAUYEHHIO, UCXOMS U3 €€ XUMHUECKOTO COCTaBa.
OpraHosenTHYeCKHE CBOMCTBA (3amax, Npo3pavyHOCTb, IBETHOCTb, MyTHOCTb) BO/bl. KHCIOTHOCTD 1
LIEJI0YHOCTh BOABL.PH cpenpl u

METOABI €€ onpeeneHus. JKecTkocTb BOJbI U METOJIbI ee onpeaeneHus. CyIHOCTb METO/1a
TUTPOBaHMS. BUJbI )KECTKOCTH BO/BI (BpeMEHHasi U MOCTOsIHHAs ). JKeCTKOCTh BO/IBI KaK MpUYMHA
BBINA/IEHUS OCAJIKOB WJIM 00pa30BaHUs COJIEOTIOKEHUHN, UMEIOIIUX MECTO B OBITY M Ha ITPOU3BOJICTBE.
CocTaB coseil, BbI3bIBAIOIINX KECTKOCTh BO/Ibl. XUMHUYECKUE MPOLECCHI, YCTPAHSIOIINE KECTKOCTh
BOJBI.

VYpaBHEHMS] XUMUYECKUX PEAKINI, NIUTFOCTPUPYIOLINX MPOLECCHI, IPOUCXOASIINE IIPU YCTPAaHEHUH
KECTKOCTU. Y CTpaHEHUE BPEMEHHOM KECTKOCTU OBITOBBIMU U XUMHUUECKUMHU criocobamu. CriocoObl
yYCTpaHEHMsI IOCTOSTHHOM JKECTKOCTH.

IIpakTHYecKkue 3aHATHSA

CriocoObl BbIpaXEeHUsI KOHIIEHTPALMU paCTBOPOB: MAaccoBast JI0Jsl pACTBOPEHHOT'O BEIIECTBA, MOJIIpHAS
1 MOJIsUTbHAs! KOHLIEHTpauuu. TUTp pactBopa. Pernienne npakTHKO-OPHEHTUPOBAHHBIX TEOPETHUECKIX
3aJlaHui Ha pacueT KOHIEHTPAIUil 3arpsA3HSIIONINX BEIIECTB U UX CPABHEHHE C MPEEIbHO
nonyctuMbiMu KoHIeHTparusamu (I11K).

JlaGopaTropHble 3aHATUSA

JlabopaTopHas pabota «OnpeaeneHne KEeCTKOCTH BOBI U CITOCOOBI €€ YCTpaHEHHU .
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Crioco0b1 YCTPAHCHUA BCCX BHUAOB KCCTKOCTHU B 3aBUCHUMOCTH OT COCTaBa coJieil xecTkocTu. Pemenne
3KCHepHMeHTaHBHOﬁ 3aJa4yd Ha BBIABJICHUC BpGMCHHOfI U TIOCTOSHHOM >XE€CTKOCTH BOJBI. OLICHKa
BEPOATHOCTH YCTPAHCHUA BCEX BUAOB XXCCTKOCTHU B JOMAlIHUX YCJIIOBHAX.

Tema 9.1.3. OcHoBHoOe€ coepxxaHue OK 01
XUMHIECKHH Teopernueckoe o0y4enue OK 02
KOHTPOJIb KavecTBeHHBII XUMUYECKUI COCTAB MPOAYKTOB NMUTaHus. BemecTBa, ¢hanbcuduuupyromme npoyKThl TIK 3.1
Kaqecrea NUTAHUS, U BEIECTBA, 3arPAZHAIONINE IPOIYKThI MuTanus. OnpeseneHue 3arpa3HaonMX XMMUYECKUX [K 3.6
TIPOAYKTOB BEIIIECTB B MPOJIYKTaX MUTAHUs, OTPE/ICIICHHE BEIIECTB, HE 3asIBIICHHBIX B COCTABE MPOYKTOB MHUTAHHUSL.
TTHTaHHA IlpakTH4yeckue 3aHATUSA

Opranuueckre ¥ HEOPraHMIEeCKUE BEIIECTBA, BXOIAIINE B COCTAB MPOIYKTOB MuTaHus. OnpenenecHue

coctaBa OJII0]] Ha COJICPIKAHUE MAKPO U MUKPOIJIEMEHTOB. M3ydeHue npe/iyioxKeHHbIX TpernoaBaTeieM

OJ1F0/1 Ha TIPEIMET XMMHUYECKOTO COCTaBa, OMpeeCHNE 10JIeH OT CyTOYHONH HOPMBI MAKpO H

MHKPO3JIEMEHTOB B YKa3aHHOM OJTIOIE.

Perrenne npakTHKO-OPUCHTHPOBAHHBIX 33/1a4 110 KyJIHHAPHOW TEMAaTHKE Pa3IHYHBIX THIIOB.

JlaGopaTopHble 3aHATHUS

JIaGoparopHas padota «OOHapyKeHUE HUTPATOB B MPOAYKTaX MUTAHUS.

HccnenoBanre MaTepraioB MOIYKOIHMYSCTBEHHBIM METOIOM OIPE/ICICHUS] HUTPATOB C

UCIIOJIb30BaHUEeM A eHrIaMiuHa (KOPHETUTOIbI OBOIICH, IUCThS M KOUEPhDKKA KaIyCThl, IIO/IbI

GpyKTOB). AHAIKM3 YPOBHS 3arpsI3HCHHS HUTPATaAMHU 110 HHTEHCUBHOCTH OKPAIIMBAHUS TIPOJTYKTOB

peakiuu.
Tema 9.1.4. OcHoBHOE coaepKaHue OK 02
XUMHICCKHH Teopernueckoe o6yuenne 1K 3.1
aHaJus3 mpoo Krnaccudukanus mods 1Mo BUIY U Ha3HAYECHUIO, HCXOJIS U3 XUMUYECKOT0 cocTtaBa. Mnentudukarus 1K 3.6
MIOYBBI

poObI TOUBHI IO €€ XUMUYECKOMY COCTaBY, OITUCAHUE BO3ZMOXKHOCTEH ee mpuMeHeHus. TpeboBaHus K
KaueCTBY MOYBBI Pa3IMYHOTO Ha3HaueHUs. Onrcanne 0COOEHHOCTEH HCIOIb30BaHMS TOYB B
3aBUCHUMOCTH OT THUIIOB, CIIOCOOBI YIy4lICHUA Ka4€CTBA IIOYB B 3aBUCUMOCTHU OT HAa3HAUCHU .
O06macT UCTIOB30BAHMS OPTAHMYECKUX YIO0OPEHU B 3aBUCHMOCTH OT Ka4eCTBEHHOTO COCTaBa.
Ommcanne OpTraHU4YCCKUX y):[o6peH1/H71 " UX IPUMCHCHHE B 3aBUCUMOCTH OT COCTaBa IMOYBBI U €€
Pa3HOBUHOCTH.

IIpakTHYecKkue 3aHATHA

OO0nacTy Ha3HAYCHMS (HpI/IMCHCHI/I}I) IIOYBbI, UCXOJA U3 KAYCCTBCHHOI'O U KOJIMYCCTBCHHOI'O COCTAaBaA.
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AHaJIN3 HOPMATUBHON JOKYMEHTAIIUH.

Poip HEopraHWYeCKUX BEIIECTB B KaU€CTBE MUHEPAILHBIX YAOOPEHUH, YIyUIITUTEICH TOYBHI.
CocTaB MHHEpAIBHBIX YIOOPEHUH U X MPUMEHEHHUE B 3aBUCUMOCTH OT COCTaBa IOYBHI U €€
Pa3HOBUIHOCTH.

B3aumocBsi3b cocTaBa yioOpeHU 1 UX BIUSHUS HA BET€TATUBHBIC CBOMCTBA U IJIOIOHOIICHHE

pacTeHui.

JlaGopaTopHble 3aHATHS 2

JIaGoparopHas padota «Onpenenenne pH BOJHON BBITSKKH ITOYBBI, €€ KUCIOTHOCTH M IICITIOYHOCTH.

HccnenoBanue BOJHBIX BBITSHKEK 00pa3I[0B TOTOBBIX TOYBEHHBIX cMecel (1is

pasHBIX TUIIOB pacTeHwit). Onpenenenue pH MouBkI ¢ UCIOIB30BaHUEM

uHAUKaTopoB. OICHKA TUIIOB MOYB B MPEICTABICHHBIX 00pa3ax

(cuIbHOKHMCITAsS, KUCIIas, cIab0KKCIas, HeHTpaibHas, MeIouHasl).
Tema 9.1.5. OcHoBHOE coep:kaHue 6 OK 01
Hccnenosanue Teoperuueckoe oGyuyenue 2 OK 02
00BEKTOB Y4eOHO-HCCIeI0BATEICKHUI MMPOEKT B 00JIACTH UCCIIeA0BaHUS 00beKTOB Orochepsl. O630p Tem 1K 3.1
orocdepsr y4e0HO-UCCIIeIOBATENECKUX MPOEKTOB. AJITOPUTM BBIMOJIHEHHS MpoekTa. OnpeneraeHune mpooieMbl TK 3.6

WCCIICIOBAHMSL.

MeTo/b1 TOUCKA, aHATTN3a U 00pa0OTKU HMHPOPMAIIHH O MPOESKTE B PA3TUYHBIX HCTOUHUKAX.

IIpakTnyeckne 3aHATHA 2

O6ocHOBaHME aKTYalIbHOCTH BBIOPaHHOM TeMbl. BrisBieHue mpobiemsl uccienoBanus. Beioop

00BEKTOB M METO/I0B uccienoanus. [loctanoBka 1eneit u 3anay uccienoBanus. OnpeaeneHue

MPOJyKTa uccienoBanus. OnpeaeneHue 3TarnoB U COCTaBIEHUE TJIaHA UCCIIEOBAHMUS.

3amura MPOEKTA: [Ipencrasnenue pe3yNbTaTOB BBHIMOJTHEHUS] Yy4eOHO-

HCCIIEIOBATENLCKUX TMPOEKTOB (BBICTYIUICHUE C MPE3CHTAIUE ).

JlabopaTropHble 3aHATHUSI 2

HccnenoBanue mpeioskeHHOTO 00hEKTa Ha KHCIOTHOCTD, MIEIOYHOCTh, XHMUYECKHIA COCTaB

(3arpsI3HUTENN, MAaKPO- U MUKpOAIeMeHThI). OO0paboTKa pe3ynbTaToB uccienoBanus. OleHKa KauyecTBa

UCCIIETyeMOTO 00BEKTa, HCXOIS U3 PE3yIhTaTOB XMMHUYECKOTO aHAJTH3a.
JuddepenunpoBanHblii 3a4eT 2
Bcero 144
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3. YCJIOBUS PEAJIM3AIIUU TPOT'PAMMBI YYEBHOI'O ITPE/IMETA
3.1. TpeGoBaHus K MUHUMAJIbLHOMY MATEPUAJIBLHO-TEXHUYECKOMY 00ecne4YeHUIo
Peanuzanus nporpammsl yueOHOTo mpeaMeTa TpedyeT Haltndus yueOHOro KabuHera.

O6opynoBanue ydyeOHOro KkabuHera:

- HaIJISTHBIE TOCOOMS (KOMITJIEKTHI YI€OHBIX TaOHII, CTEHIO0B, CXEM, TJIAKATOB, MUKPOCKOIIEL. );

- JIMAAKTHYCCKNEC MaTCpUualibl (SaﬂaHI/IH JJIA KOHTPOJIbHBIX pa60T, AJI pa3HbIX BUAOB OLCHOYHBIX

CPEICTB, 9K3aMeHa U JIp.);

- TCXHUYCCKHEC CPCIACTBA O6y‘IeHI/I${ (HepCOHaJ'IbHHﬁ KOMIIBIOTCP C JIMICH3UOHHBIM ITPOI'paMMHBIM

o0ecriedeHrneM; MyJIbTUMEIUHHBINA TIPOEKTOP; MHTEPAKTHBHAS JOCKA, BBIXO B JJOKAJIHHYIO CETh);
- 3a7b1 (OMOTMOTEKA, YATATBHBIN 3aJ1 C BBIXOJOM B CeTh MIHTEpHET).

3.2 UupopmanuoHHoe odecrniedeHue 00y4eHus
[Tepeuenp yueOHBIX u3aHui, HTEpHET-pECypCOB, JONOIHUTEIBHOM JIUTEPATyPhI

HopMaTnBHO-IPABOBbIE HCTOYHUKH

1. O6 obpaszoBanuu B Poccuiickoit denepanuu : PenepanbHblil 3aKOH : TEKCT ¢ U3M. U JOI. Ha
2020 rog. - Mocksa : Okemo, 2020. - 160 c. 2. O6 oxpaHe okpy»karoieit cpeasl : DenepanbHbIil
3akoH oT 10 suBapst 2002 r. Ne 7-®3 : (B pea. ot 02.07.2021) : [mpunst ['ocynapcTBenHoit Jymoit
20xexabpst 2001 roma: omobpen Coserom depepauuu 26 nexabps 2001 roma]. — Tekcer:

anekTpoHHbIi // CIIC T'apanT. - Pexxum octymna: mo noamnucke
OcCHOBHBIC HCTOYHUKH

1. Xwumwus. 3amauu u ynpaxHeHus: y4e0.mocodue s CTyI. yUPEeKIACHUH cpel. mpod.
obpazoBanus / KO.M. Epoxun. — 2-e u3n., crep. - M. : I3narenbckuil eHTp «AKaJIeMus»,

2021. - 288 c.
2. .COOpHHK TECTOBBIX 3aJ[aHHH M0 XUMUH : yde0.1mocooue / FO. M. Epoxun. — M. :

N3parenbckuit nentp «Akagemusi», 2019. — 128 c.



3. Xumus s mpodeccuii M CHEIUaTbHOCTEH TEXHHYECKOTO W eCTECTBEHHO-HAYYHOTO

npoduinelt : yueOHHMK A CTYH. Yy4YpekIeHUi cpen.npod. oopasosanus / FO.M. EpoxuH,
n.b.

Kosanea. — 8- u3., crep. - M. : 3narensckuii ieHTp «Akagemusi», 2021. — 448 c.
5. Tekcr : snexrponusni / DBC "Book.ru" : [caiit]. - URL: https://book.ru/ YuebHo-

METOJUYCCKHUEC NCTOYHHUKHU

6. . DOBbC [IOpaiir : HWuguBuayanbHas KHIDKHas Tonka mnpemojaBarens. — URL:

https://urait.ru/info/about-ikpp
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O IIPEIMETA

KouTponb u oueHka pe3ynbTaToB OOY4YeHHs OCYIIECTBIISIETCS IpENojaBareieM B
MIpoLIecCe MPOBEACHUS MTPAKTUUECKUX 3aHATUN U JJAOOPATOPHBIX pabOT, TECTUPOBAHHUS, A TAKKE
BBITIOTHEHUST  OOYYaIOMUMUCS WHIUBUAYAIBHBIX  3aJaHHil, IPOCKTOB, HCCICIOBAHUM.
Pesynbratel OOyueHUs ONpEAeNsioT, 4YTO OOydaroluecs JOJDKHBI 3HATh, MOHUMATh H

ACMOHCTPHUPOBATH IO 3aBCPUICHNUU U3YUCHUA TPCAMETA.

Jisa popmupoBaHUs, KOHTPOJISL U OLIEHKH PE3YyIbTaTOB OCBOCHHSA Y4eOHOTO NIpeameTa
UCIIOJIb3YETCSl CHUCTEMa OICHOYHBIX MEPOINPHUATHH, NpeacTaBisfiomas co0oi KOMIUIEKC
y4eOHBIX MEPONPHSITHIA, COTIIACOBAHHBIX C pe3ysibTaTaMu O0ydeHUs U C(HOPMYIHPOBAHHBIX C
yaeroM ®PI'OC COO (npenmerHbie pe3ynbrarhl o npeamery) u @I'OC CIIO.

O6mas/mpodeccrnonanbHas Paznen/Tema THI OLIEHOYHBIX MEPONPUSTHIA
KOMIICTCHI A

OK 01. Beibupars cnoco0Osl | Pazgenst 1-7, B T.u. [IOC VYerHbIl onpoc

peleHus 3a7a4 Tect

npodeccuoHaNbHON IeATENbHOCTH, [IpencraBienne pe3ynbTaToB
MPUMEHUTEITFHO K  Pa3IuYHBIM MPaKTUYECKUX 3aHITHI
KOHTEKCTaM JlabopatopHoe 3aHsTHE

OK 02. Hcnons3osars | Pasmenst 1, 3-7, B T.4. [IOC | KonTposabHas padora
COBpEMEHHBIE CpEeACTBa IIOMCKA,

aHaiMn3a u UHTEPIPETALNH

nHpopManuu U MHPpOPMAITMOHHBIC
TEXHOJIOTUU  JUIS  BBITIOJHEHUS

3a7a4 npodeccroHaNbHOMI
JIEATEIbHOCTH
OK 04. Db dextusno | Pazgensr 2-4, 6, 7, B T.4.

B3auMo/eiictBoBath U padortats B | [IOC
KOJUJIGKTHBE U KOMaHJIe
OK 07. CopeticrBoBath | Pasnensr 6-7, B 1.4. [IOC
COXPaHEHMIO OKpYXKarolleil cpepl,
pecypcocOEpeKeHUI0, MPUMEHSTh
3HaHHA 00 W3MEHEHHWU KIUMaTa,

IIPUHIIATIBI OepeXIIMBOTO
IIPOU3BOJICTBA, 3pPEeKTUBHO
JICWCTBOBATh B  YPE3BBIYANHBIX
CUTYyalUsX

Paznenser 1, 4, 6, 7, B T.u.
I1OC
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