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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBINEOBPA3OBATEJIBHOI'O IIPEJMETA

1.1 MecTo npeamera B CTPYKTYpPe OCHOBHOM NMpogecCHOHATBLHOH 00pa30BaTeIbHOM
NMPOrpamMMbl
O061meoOpa3oBaTeNbHBIN MPEAMET«XUMUS» SIBISICTCS 0053aTEILHON YaCThIO
00111e00pa3oBaTeIbHOTO UKJIa 00pa3oBaTeIbHOM MporpaMMbl B cooTBeTcTBUU ¢ DI'OC CIIO
1o crienuanbHocTy 19.02.12 TexHoJI0rusi NPOAYKTOB MUTAHUS KUBOTHOI'O NPOUCXO0KICHHSA.
Pabouast mporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC COO, Ha ocHoBanuun DPOII
COO, yreepxaenHoro npukazoM Munucrepcta [Ipocsemenust PO ot 18.05.2023 Ne371.

1.2.1. lenu o01meo0pa3oBaTeIbHOIO NpeIMeTa:
Copep:xanue mporpaMMbl 00111e00pa30BaTeNbHOTO MpeaMeTa XUMUSl HalpaBiIeHO
Ha JIOCTH)KEHUE CIICAYIOINX HeJIe:

dopmMupoBaHUE Yy CTYACHTOB NPEJACTABICHUS O XUMHYECKOH COCTaBJISIOLICH
€CTECTBEHHOHAYYHOW KAapTHHBI MHUpPA KaK OCHOBBI NPHUHSTHUS PEIICHUM B KU3HCHHBIX H
MIPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOTO IMOBEJCHHS B PUPOTHON Cpee.

3apaum npeamera:

1) chopMUpOBaTh TMOHHMMAHUE 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUYECKHX
MPOLECCOB M SIBJICHUM B OKPYXKAIOWIEW cpele, LEJNOCTHOM HAaydyHOM KapTUHBI MUDPA,
B3aMMOCBS3HM U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;

2) pPa3BUTh YMEHUS COCTABJIATH (OPMYJIbl HEOPraHUYECKHMX H OPTraHUYeCKUX
BEIIECTB, ypPAaBHEHUS XHUMUYECKUX pEaKIuil, OOBSACHATH HMX CMBICI, HHTEPIPETUPOBATH
pe3yabTaThl XUMHUECKUX SKCIIEPUMEHTOB,

3) chopMupOBaTh HaBBIKU MIPOBEICHUS MPOCTEHIINX XUMHYECKHUX
HKCIIEPUMEHTAIBHBIX HCCICIOBAHUN C COOJIOACHHWEM TMpaBMJI OE30MACHOTO OOpaIleHUs C
BElIeCTBaMH U J1a00paTOPHBIM 000PYIOBAHHEM;

4) pPa3BUTh YMEHMs MCIIONb30BaTh HMHQPOPMAIMIO XHMHUYECKOTO XapakTepa u3
Pa3IMYHBIX UCTOYHHUKOB;

5) chopMUpOBaTh YMEHHUSI IPOrHO3UPOBATh IMOCIEJICTBUS CBOCH NEATEIbHOCTU U
XUMHUYECKHUX PUPOIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MTPOIIECCOB;

6) chopMupoBaTh MOHMMAHUE 3HAYMMOCTH JIOCTH)KCHUN XWMUYECKOW HAyKH H
TEXHOJIOTHH JIJIsl pa3BUTHS COIIMATLHON U TPOU3BOJCTBEHHOMU cep.

B pesynpraTe ocCBOeHHs TpenMera OOYyYarOUIUMHCA JIODKEH JOCTHTHYTH — CIEIYHOIINX
pE3yJIbTaTOB:

® JIMYHOCTHBIX:

— YyBCTBO TOPJOCTH M YBAKEHHSI K HUCTOPUU U JIOCTHIKEHUSM OTEYECTBEHHON XWMHUUYECKOU
HAyKH; XUMHUYECKU TPAMOTHOE TOBEJIECHUE B MPOPECCHOHANBHON NEATEIBHOCTH U B OBITY MPH
oOpallleHuU ¢ XUMUYECKUMU BEIIeCTBaMHU, MaTepuaiaMy U MpoLeccami;

— TOTOBHOCTh K TPOAOJDKEHHIO 00pa30BaHUS M TOBBIIICHUS KBaTHU(PHUKAUK B H30paHHOU
npoecCuOHANBHOM JEeSITENbHOCTH U 0ObEKTUBHOE OCO3HAHHE POJIM XMMHUYECKUX KOMITETEHIIUI
B OTOM; — YMEHHE UCIOJIb30BATh JTOCTHKEHUSI COBPEMEHHONW XMMHYECKON HayKH U XUMHUYECKHUX
TEXHOJIOTHI [JIsl TIOBBIIIEHUS COOCTBEHHOTO HWHTEIIEKTYaJbHOTO pa3BUTHUS B BHIOpaHHOU
poeCCHOHAIBHON JESTENHHOCTH;

eMeTalpeAMETHBIX:

—HCMOJB30BAHUE  PA3IMYHBIX  BUJOB  IIO3HABATEIbHOM  JACSATENBHOCTU U OCHOBHBIX
MHTEJJIEKTYaJIbHBIX Olepanuid (MOCTAaHOBKU 3aAauyd, (OpMyIHpOBaHUS TUIOTE3, aHAIM3a U
CUHTE3a, CpaBHEHHS, OOOOIIEHHS, CHUCTEMATH3allH, BBISIBICHUS MNPUYUHHO-CIEICTBEHHBIX
CBsI3€H, MOMCKa aHalIoroB, (pOPMyYIMPOBAHUS BHIBOJIOB) JJISl pEIIEHHUs MOCTABIEHHOM 3ajauu,
MPUMEHEHHE OCHOBHBIX METOJIOB IO3HAHUs (HAOMIOEHUS, HAYYHOTO OSKCIIEPpUMEHTA), IS



U3y4EHMsI PA3JIMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB M INPOLECCOB, ¢ KOTOPHIMH BO3HMKAET
HEOO0XO0IMMOCTh CTAJIKUBAThCA B IpodeccnoHaIbHOM chepe;

— UCIMOJIb30BAaHUE PA3IMYHBIX UCTOYHHUKOB AJIS MOJIyYE€HUS] XUMHUECKOW MHpopMaluu, yMeHue
OLICHUTHh €€ JOCTOBEPHOCTh JISi JOCTHKEHHUS XOPOIIUX pe3yabTaTOB B MPO(ecCHOHATBLHOU
chepe;

® IPEMETHBIX:

—c(hOPMHUPOBAHHOCTH MPEJCTABICHUNA O MECT€ XUMHUHU B COBPEMEHHOH HAay4HOH KapTUHE MHUDA;
IIOHUMaHWE pOJIM XHUMUU B (HOPMUPOBAHMM Kpyrosopa M (YHKIHMOHAJIBHONW I'PAaMOTHOCTH
YeJI0BEKa /ISl PELIEHUS IPaKTUUECKUX 3a/1a4;

- BIAQJCHHE OCHOBOINOJAralOIUMH XUMUYECKUMHM MOHATHSAMH, TEOPUSAMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHME XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

- BJIaJCHUE OCHOBHBIMH METOJAaMU HAy4HOIO II03HAHUSA, HCHOJIB3YEMBIMA B XUMUHU:
HaOJr0IeHNEM, ONIMCaHUEeM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEHHE 00pabaThiBaTh, S OOBSICHSITD
pe3yibTaThl MPOBEJCHHBIX OMNBITOB M JI€aTh BBIBOJbl; TOTOBHOCTh M CIIOCOOHOCTb IPUMEHSTH
METO/Ibl TI03HAHUS IIPU PEIICHUH MPAKTUYECKUX 33]1a4;

- c(hopMHUPOBAHHOCTh YMEHUS JaBaTh KOJMUYECTBEHHbIE OLEHKHM U MPOU3BOIUTH PACUETHI 110
XUMHAYECKHM (HOpMyJIaM U ypaBHEHUSIM;

- BJIaJICHHE [IPaBUIaMU TEXHUKU 0€30IaCHOCTHU MPH MCIIOJIb30BaHUN XUMHUYECKUX BELIECTB;

- ¢(hOpMHUPOBAHHOCTh COOCTBEHHON MO3MIMHU 0 OTHOLICHHIO K XHMHUYECKOW WH(pOpMAIHH,
I10JIy4a€MOU U3 pa3HbIX UCTOYHUKOB.



1.2.2. Ilnanupyembie pe3yJbTATbl OCBOEHHS Y4€OHOI0 NMpeaMeTa B COOTBETCTBUM C
®I'OC CHO u na ocaope ®I'OC COO

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

OK 01. B yacTu TpyA0BOr0 BOCIMTAHUSA: - BJAJETh CHUCTEMOW XHMHUYECKUX
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 HAaIpPaBJICHHOCTH, | HOH, MOJIEKYJIa, BAJICHTHOCTD,
MPUMEHUTEIBHO | CIIOCOOHOCTD MHULUAPOBATH, | 3EKTPOOTPULATENBHOCTh,  CTEIECHb
K pa3JInYHbIM IJIAHUPOBATh U CAMOCTOSATEIIBHO OKHCJICHUS, XUMUYECKAsI CBSI3b, MOJIb,
KOHTEKCTam BBIIIOJIHSATH TAKYIO JESITEIbHOCTD; MOJIIpHasi Macca, MOJSIPHBIA 00beM,

- WHTEpPEC K  Pa3IMYHBIM

chepam npodecCuoHANTbHOM

JESTCIILHOCTH,

OBilaieHHe YHHMBePCAJIbHBIMH
yueOHBIMU

NMO3HABATEJIbHbIMHU AeHCTBUIMMU:

a)0a3oBble JIOrHYecKHe AelCTBHUS:

- CaMOCTOSITENTLHO

GopMyITUPOBATh M aKTYIH3UPOBATH

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 ~ COETUHEHMUS,
KpUCTAJJIMYECKAsl  pEelIeTKa, THIIbI
XMUMUYECKUX peaxuuii
(OKHCITUTENBHO-

BOCCTaHOBUTEIIBHBIE, 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 XUMUH,
(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 J0Ka3aTejbCTBa
CBOMX  YTBEP)KICHWH,  3aJaBaTb

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
MO3HABATCIIBHYI0 M TPAKTHYCCKYIO
00J1aCTH >KU3HEICATEIHEHOCTH;

- 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
IIPU3HAKYU U B3aMMOCBSI3b U3yYEHHBIX

ACATCIBbHOCTH

ITOHSATUH, [IPUMEHSATH
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;

- YMETh HCII0JIb30BaTh
HaVMEHOBAHMS XUMHUYECKUX

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, TrallleHas U3BECTb,
HeralleHas U3BeCTh, IUThEBAs coAa U
IpYTHX),  COCTaBIATH  (POPMYIIBI
HEOPraHWYeCKMX H OpPraHUYeCKHX
BEUICCTB, YPAaBHEHUS XUMHYECKHX
peakuui, OOBSACHATH MX CMBICI;
MOATBEPK1aTh XapaKTepHbIE
XMMHYECKHE  CBOMCTBA  BEIIECTB
COOTBETCTBYIOIIUMHU
JKCIIEPUMEHTAMU u 3aMucsIMu
YPaBHEHUN XUMUYECKUX PEAKIUN;
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 HKOJIOTMYECKU
00OCHOBaHHOT'O OTHOUICHHUS K
CBOEMY 3J0pOBBIO W HPUPOIHON
cpene;

YMETb  IPOBOAMTH  pacyeTsl IO
XUMHYECKUM bopmymnam u

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

OK 02.
Hcnonb3oBath
COBpPEMEHHbIE
cpeacTBa
MIOMCKa,
aHayu3a u
UHTEPIpETanun
UHpOpMaLIUHU 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
A3BIKOBOM u YUTATEIIbCKON
KYJBTYpPbI Kak cpexacTsa
B3aUMOJICHCTBUS MEXy JIOJIbMH U
MIO3HAHUS MHPA;

- OCO3HaHHE LIEHHOCTH
HAy4YHOW JesITeIbHOCTH, TOTOBHOCTh
OCYIIIECTBIIATh MPOEKTHYIO u
HCCJIEIOBATEIbCKYIO JI€ATEIbHOCTh
UH/IMBUYaJIbHO U B TPYIIIIE;
OBiaseHue yHHBeEpPCAJIbHBIMH

y4eOHBIMU
MMO3HABAaTCJIbHBIMU
NefCTBUSIMH:B) pabdora ¢
uHpopmanuei:
- BIIAJIETh HaBbIKaMU
MOJIYYEHU nHpopmanuu u3
HCTOYHUKOB pa3HbIX THUIIOB,
CaMOCTOSITENIEHO OCYIIECTBIISATh

IIOUCK, aHAJIU3, CUCTEMATU3ALUIO U
MHTEPIPETALMIO uHbopMaIuu

- YMCTH IIJIAaHUPOBATL W BBIINIOJIHATH

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

HOJIy4eHHE 3THIIEHA U U3YYEHUE ero
CBOWCTB, KQUECTBEHHBIC PEaKIIUU Ha
alBJETU/bI, KpaxMmajl, 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
SKCHEpUMEHTaNbHbIE  3aJauyd 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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pasNMYHBIX ~ BUAOB U QopMm
[IPEICTABIICHHUS,;
- CO3/1aBaTh TEKCTBI B

pa3iIuuYHbIX QopMmMaTax € y4eToM

HasHaYeHus  uUHpOpPMAIUU |
IIeJIeBOH  ayAUTOpUM,  BBIOMpas
ONTUMAJIbHYIO bopmy

MMPEACTAaBJIICHUA U BU3yaJIU3allluu,
- OICHUBATb JOCTOBCPHOCTD,
JETUTUMHOCTD I/IH(I)OpMaI_[I/II/I, (S¥

COOTBETCTBUE MIPaBOBBIM 51
MOPaIbHO-3THYECCKHM HOPMaM;

- HCIIOJIb30BATh CpencTBa
UH(GOPMAITMOHHBIX u
KOMMYHHKAITIOHHBIX ~TEXHOJIOTUN
B pelIeHun KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpTraHU3aIMOHHBIX 3a1a4 c
COOJIIOIEHUEM TpeOoBaHUI
OPrOHOMUKH, TEXHUKHU
0e30MacHOCTH, TUTHEHEI,

pecypcocOepexeHus, MPaBOBBIX H
THYECKUX HODM, HOPM
nH(OPMAIMOHHON 0E30MTaCHOCTH;

BJIaJICTh HABBIKAMHU PACIIO3HABAHUS U

WuTtepHer u papyrue); - BIaAETh
OCHOBHBIMH METOJIaMH  Hay4HOTO
MO3HAHUS BEIIECTB M XUMHYECKHX
SBJICHUH (HAOJI0/ICHUEe, N3MEPEHHE,
AKCIIEPUMEHT, MOJICTTHPOBAHICE);

- YMETb IIPOBOAUTH PACUETHI II0

XUMHYECKUM bopmymnam u
YPaBHEHHSAM XUMHUYECKHUX PEAKIMH C
HCII0JIb30BaHNEM duznueckux
BEJIMYHH, XapaKTEPU3YIOIINX
BEILECTBA c KOJIMYECTBEHHOMN
CTOPOHBI: MAaccBhl, o0beMa
(HOpManbHbIE  YCJIOBHS)  Ta30B,
KOJIMYECTBA BELICCTBA,
UCII0JIb30BATh CUCTEMHBbIE
XUMHUYECKHAE 3HAHWS U1 NPUHATUA
peleHnin B KOHKPETHBIX

JKU3HCHHBIX CUTYyalUAX, CBA3aHHBIX
C BCHICCTBAMU U UX ITPUMCHCHUCM

3aIlUTHI uHpopManuy,

nH(pOpMaITMOHHOM 0€301acHOCTH

JMYHOCTH;
OK 04. - TFOTOBHOCTb K CAMOPA3BUTHIO, | - YMETh IUIAHUPOBATh U BBINOJIHSTH
A¢pdexTuBHO CaMOCTOSITENIbHOCTH U | XUMHUYECKUH 9KCHEPUMEHT
B3aUMOJICVICTBO | CaMOOIPEECICHUIO; (mpeBparteHus OpraHUYECKUX
BaTh U pabOTaTh | -OBJIAJCHHE HABBIKAMH  y4eOHO- | BELIECTB npu HarpeBaHuH,

B KOJUICKTUBEC U
KOMaHC

HCCJIEI0BATENIbCKOM, IMPOEKTHOM |
COLIMAJIbHON JEATEIbHOCTH;

OsBJianenue YHUBEPCAJIbHBIMHA
KOMMYHHMKATHUBHBIMH
JAEeHCTBUSIMU:

0)coBMeCTHAs 1eITEJIbHOCTD.

- IIOHMMAaThb M HCIOJIb30BaTh
MpEeMMYyIlleCTBA  KOMaHIHOW |
UH/IMBUIYaIbHOU PabOTHI;
NPUHUMATh  LEIM  COBMECTHOMU
JESATENIBHOCTH, OPraHU30BBIBATH M
KOOpJIMHUPOBATh JEUCTBUS IO €€
JOCTHKEHHUIO:  COCTaBJISITh  IUIaH
JIEMCTBHM, pacIpeieATh POJIn
pe3ysabTaThl COBMECTHON pabOThI;

- KOOPJIMHHUPOBATH u
BBIMIOJHATH pabOTy B  YCIOBHSX
peanbHOro, BUPTYaJILHOTO u
KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBUS,

MOJIYYCHHEC OTUJIICHA U U3YYCHHE €TO
CBOI>'ICTB, KauCeCTBCHHBIC PCAKIIMU Ha

aNbJETU/bI, KpaxMall, YKCYCHYIO
KHCJIOTY; JIeHaTypanusi OeNKOB TpHU
HarpeBaHWHU,  IBETHbIE  PEaKLUU
OEIKOB; IIPOBOAMTD peakuuu

HMOHHOT0 OOMeHa, OIpeNeNiTh Cpeay
BOJIHBIX PAacTBOPOB, KadeCTBEHHBIC
peakuuu Ha cynbgar-, KapOoHaT- U

XJIOpUI-aHUOHEI, Ha KaTHuoOH
AMMOHMHA, peuiaTtb
OKCIICPUMCHTAJIBHBIC 3agaun 1o

temam "Meramnsl" u "Hemeramie") B
COOTBETCTBUH C TPAaBUIAMHU TEXHUKHU
0e30macHOCTH TMpH OOpalleHHH C

BeUleCTBAMM U J1JaOOpaTOpHBIM
000pyI0BaHUEM; IIPEJICTaBIISTh
pe3yNbTaThl XUMHYECKOT0
SKCIepUMEHTa B (QopMe 3amucu
ypaBHEHUU COOTBETCTBYIOIIHAX




- OCYIIECTBIISITh  MO3UTHBHOE | peakiuit u GopMyIrpoBaTh

CTpaTeruyeckoe MOBE/ICHUE B | BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

pa3IMYHBIX CHUTYalHsIX, MPOSBIATH

TBOPYECTBO M BOOOpakeHHe, OBbITh

WHUITMATHBHBIM

OBiaieHHe YHHMBepPCAJIbHBIMH

peryasiTuBHbIMU

JelCTBUSIMU:

r) mnpuHsITHE Ccedsi M JPYrux

JIOeH:

- MIPUHUMATH MOTHBBI u

apryMeHTbl JIpyrux JIoJell mpu

aHaJIN3€e PE3yNbTaTOB JIEATEIbHOCTH;

- MpU3HABaTh CBOE IMIPaBO H

IIPaBO APYTHUX JIIOJIEH Ha OIIMOKHY;

pa3BUBaTh CIOCOOHOCTh MOHMMATH

MUP C TIO3UIMHU APYTOro YEJIOBEKa;
OK 07. B obJsacTu IKOJIOTHYECKOIO0 | - chopMupoBaTh
ConeiicTBOBaTh | BOCIIHMTAHMS: NPEACTABICHUS: O  XHMMHUYECKOU
COXPaHEHHUIO - c(hOpMHUPOBAHHOCTh COCTaBIISIIOIIEH €CTeCTBEHHOHAYYHOM
OKpY’KaroIIeH HKOJIOTUYECKON KYJIBTYpPBI, | KADTHHBl MHpA, POIH XHMHH B
Cpelbl, MOHMMAHWE BIMSHHUS COLIMANBHO- | IO3HAHUU  SBICHUN MPHUPOABI, B
pecypcocOepex | SIKOHOMHUYECKHX  IPOILECCOB  Ha | (opmupoBaHUU MBIIUICHUS "
EHHUIO, COCTOSTHUE OPUPOIHOMN U | KyIbTYpPbI JUYHOCTH, ee
MIPUMEHSATD COIIMAIILHOM  Cpenbl, OCO3HaHME | (YHKIIMOHATHHOM rPaMOTHOCTH,
3HaHUA 00 J100aBEHOTO Xapakrepa | HeoOX0auMOMn TUISE pelieHus
W3MEHEHUHU HKOJIOTUYECKUX TTPOOIIEM; MPAKTUYECKUX 3a7a4 ¥ IKOJIOTUYECKU
KITuMarTa, - TJTAaHUPOBAHHE U | 000CHOBAaHHOTO OTHOUIEHUS K
TIPUHITAITHI OCYIIIECTBIICHUE JEeHCTBUIM B | CBOEMY 3JI0POBBIO U TPHUPOTHOM
OepexIINBOTrO OKpYKalIllel cpelle Ha OCHOBE | CpEee;
MPOU3BOJICTBA, | 3HAHUS IEJei yMETh co0mo1aTh npaBuia
s heKTUBHO YCTOMYHBOTO Pa3BUTHS | SKOJOTUYECKH 1eJ1eCO00pa3HOTro
JIEWCTBOBATh B | UEJIOBEYECTBA; MOBEJCHUsI B OBITY U TPYAOBOHU
Ype3BBIYAMHBIX | aKTUBHOE  HENPUSTHE  JCWCTBUM, | ACSITENFHOCTH B LEISIX COXpaHEHUs
CUTYaIUAX MNPUHOCSIIMX BPEd OKpPYXaloLEH | CBOETO 3J0POBbS M  OKPYKAIOIIEH

cpene; MIPUPOTHOM CpeIbI; VYUTHIBATh

- yMEHUE MPOTHO3HPOBATH | OMACHOCTh BO3JCUCTBUS HA >KUBBHIE

HEOJaronpusaTHBIE  AKOJOTHYECKUE | OPTAHU3MBI OIPEEICHHBIX BEIIECTB,

MOCIIEACTBUSI MPEATIPUHUMACMBIX MOHUMAS CMBICT MoKazaress

JIEUCTBUI, IPEIOTBPAILIATh HX; MpeaeabHON JIOyCTUMOM

paclIipeHre OMbITa JEATENLHOCTH | KOHIICHTPAIIHH;

9KOJIOTUYECKOW HANpaBJICHHOCTH, -

OBJIaJICHUE  HABBIKAMU  y4eOHO-

HCCIIEIOBATENIbCKOM, MPOEKTHOM U

COIMAIbHOM JI€ATEIbHOCTH;

BUJIbI [MPOPECCUOHAJIBHBIE KOMITIETEHIIMN,
JNEATEJIBHOCTU COOTBETCTBVYIOIIMWE BUJAM JEATEJIBHOCTU

Ob6ecneuenne Oe3zonacHo- | [IK  2.1. OpranuzoBbiBaTh BXOJHOW KOHTpPOJIb KayecTBa U
CTH, MIPOCJIECKUBAEMOCTH U | 0€30MaCHOCTH  MOJIOYHOTO  CHIpbSI M BCIIOMOTAaTENIbHBIX
KauecTBa MOJIOYHOM | KOMIIOHEHTOB, YITAKOBOYHBIX MAaTEPHAJIOB, MPOU3BOJACTBEHHBIN
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OPOAYKIMM  HA  BCEX
JTanax ee Mpou3BOJICTBA U
oOpateHusi Ha peIHKE (10
BBIOODY)

KOHTPOJb  MoNy(haOpuKaToB, MapaMeTpPOB  TEXHOJIOTMYECKHX
MIPOLIECCOB U KOHTPOJIb Ka4eCTBA TOTOBOW MOJIOUHOM MPOAYKIUH.
IIK 2.2. KoHTponMpoBaTh MPOU3BOACTBEHHBIE CTOKH U BBIOPOCHI,
OTXOJbl MPOM3BOJACTBA, MPUTOAHBIE W  HENPUTOJHBIE U
JanbHEeHIe MPOMBIIUICHHOHN epepaboTKH.

IIK 2.3. TIpousBoauTth J1abOpaTOpHBIC MCCIICIOBAHMS KadecTBa U
0e3o0macHOCTH TOMy(HaOpPUKATOB M TOTOBBIX MPOJIYKTOB B MIPOIECCE
IIPOU3BOJICTBA MOJIOYHOM MPOTYKIIUU

OO0ecneuenue 6e30mMacHo-
CTH, IPOCTIC)KUBACMOCTH H
KadecTBa MMUIIEBOM
MPOIYKIIHMH U3 MSICHOTO
CBIPBSI HA BCEX JTArax ee
MIPOU3BOJICTBA H
oOparieHust Ha pbIHKE (110
BBIOODY)

I[IK 2.1. OpraHu3oBblBaTh BXOJHOW KOHTpOJIb KaydecTBa U
0€30MMacCHOCTH MSACHOTO ChIPbsl U BCIIOMOTATeNIbHBIX KOMIIOHEHTOB,
YIIAKOBOYHBIX  MaT€pUaoB,  MPOU3BOACTBEHHBIH  KOHTPOJIb
nosygabpukaToB, HapaMeTpPOB TEXHOJOTUYECKUX IPOIECCOB U
KOHTPOJIb Ka4€CTBA TOTOBOM MPOJAYKIIMH U3 MICHOT'O CBIPbSI.

IIK 2.2. KonTponupoBaTh MPOW3BOJCTBEHHBIE CTOKH M BBIOPOCHI,
OTXOJbl NPOU3BOJACTBA, IPUTOAHBIE W  HEOPUTOJHBIE  JUIS
JaJbHENIIe MPOMBIIIIIEHHON epepaboTKU.

1K 2.3. [Tpou3BoanTh 1a00paTOPHBIE UCCIIECOBAHUS KA4eCTBa U
Oe3omacHoCTH MOTy(haOpUKATOB U TOTOBBIX IPOJIYKTOB B IPOIIECCE
MIPOU3BOJICTBA MPOAYKIIUU U3 MSICHOTO CHIPbS.
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2.CTPYKTYPA U COAEP/)KAHUE YYEBHOI'O ITPEJIMETA
2.1. O6beM AUCHHMILVINHBI U BUbI y4eOHOH padoThl

Bua yueOHoii padoThl O0bem B yacax
O0beM 00pa3oBaTeIbHON POrPpaMMBbI 132

B T.4

OcHoBHOe coJep:kaHue 102

BT. 4..

TEOPETHUECKOE 00yUueHue S7
MPAKTUYECKHUE 3aHITUS 33

B T. 4. KOHTpOJIBHBIE PAOOTHI 5
JlaGopaTopHblie 3aHITHS 12

B T. 4.: HpO(l)eCCHOHaJIbHO-OpI/IeHTI/IPOBaHHOC CoAepKaHue

(copep:kaHue MPUKJIATHOTO MOXYJIA) 30
BT. U.:

TeopeTudecKoe o0ydyeHne 8

IIPAKTUYECKUE 3aHATUS 14
nabopaTopHbIe 3aHATHS 8

DK3amMeH -
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2.2. TeMaTu4yeCcKMil IJIAH U COJepPKaAHME Y4eOHOI0 NpeaMeTa

dopmupye
Haumenosanue | Copepxanue yueOHOro Marepuaina (OCHOBHOE U MpodecCHOHaIbHO-OpUEHTUPOBAaHHOE), 1abopaTopHble | O0beM MbI€
pa3zesioB U TeM Y IPAKTHYECKUE 3aHATUSA, TPUKIIATHOW MOIYIIb 4acoB | KOMIIETEHIIU
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 CoBpeMeHHas MOJIEINIb CTPOCHUS aToMa. DJICKTPOHHAs: KoHurypanus atoma. Kinaccudukanus
XUMIHCCKHIX XUMHMYECKHX 3JIEMEHTOB (s-, P-, d-31eMenThI). BaneHTHbIE 31€KTPOHBL. BaneHTHOCT. DIEKTPOHHAS
J/ICMCHTOB Y| npupona XMMHYECKOH CBA3M. DIEKTPOOTPHULATENBHOCTD. KOBATEHTHAS CBSI3b, 6¢ PA3HOBHIHOCTH U
fipupoaa - MeXaHU3MbI 00pa3oBaHus (OOMEHHBIN 1 IOHOPHO-aKLEeNTOPHBIN). oHHas cBa3b. MeTannmndeckas
XUMHYECKON
CBS3I cBs13b. BogopoaHas cBs3b.
MexMoIeKyaspHble B3aUMOACHCTBHS.
N3oTombl, 0CHOBHOE U BO30YK/IEHHOE COCTOSIHUE aTOMa, THOpUIN3allis aTOMHBIX OpOHTaneil.
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 HW3MEHEHHS CBOMCTB XHMHUYECKUX
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3aKOH U Tabmuna
J.. MenneneeBa

AJIEMEHTOB, OOpa3yeMbIX HMH IIPOCTBIX W CJOXXKHBIX BEIIECTB B COOTBETCTBHU C IIOJOKEHUEM
xuMuyeckoro snementa B Ilepmomnueckoii cucreme. MHPOBO33pEHUECKOE W HAaydHOE 3HAUYCHHE
[Tepuonuueckoro 3akona J[.M. MengeneeBa. Ilporno3er .M. MengeneeBa. OTKpbITHE HOBBIX
XHUMHYECKHUX 3JIIEMEHTOB.

IIpakTHYecKHe 3aHATHS 2
Pemrenue MPAKTUKO-OPUCHTHPOBAHHBIX TCOPECTHUICCKUX 3aI[aHI/Iﬁ Ha XapaKTCPpHU3alui0 XUMHYCCKUX
3JIEMEHTOB
«MeTtamunyeckne / HeMETaJUIMYECKHE CBOMCTBA, AJIEKTPOOTPHLATENIEHOCTE U CPOJCTBO K DIICKTPOHY
XUMHUYECKUX DOJEMEHTOB B COOTBETCTBUE C UX OJIIGKTPOHHBIM CTPOGHHEM M TIOJNOKEHHEM B
IIEPUOIMYECKON CHCTEME XMMUYEeCKHX ieMeHToB /[ M. MennaeneeBay.
Paznen 2. Xumnuyeckue peakunu
Tema 2.1. Tunsl | OcHOBHOE coep:KaHHe 10 OK1
XUMHUYCCKUX
. Teoperuueckoe o0yueHue 2
peaiiun Knaccudpukanus u TUNBl XUMHYECKMX pEaKUUA C ydacTHUEM HEOPraHWYeCKHMX BEIIEeCTB.
KonnuectBennsie oTHOIIEHUS B XUMUU. OCHOBHBIE KOJIHMYECTBEHHBIC 3aKOHBI B XUMHUU U PaCUeThl IO
YPAaBHEHUsAM XMMHMYECKUX peakuui. Monb Kak eQuHuIa KOJMYeCcTBa BellecTBa. MoisipHas macca.
3aK0OHBI COXpPaHCHUA MACChl U SHCPTHU.
3akoH ABorajipo. MosnsipHblil 00beM razoB. OTHOCHTEIbHAS IVIOTHOCTD I'a30B.
Peakium  kommiekcooOpa3oBaHUSI € y4yaCTHEM  HEOPraHMYeCKUX  BellecTB (Ha  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 KoONMMYECTBEHHBIX XapaKTEPUCTUK HWCXOJIHBIX BEIIECTB W TPOIYKTOB peakiuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOJYKTa PEAKIMH COCIWHEHHUs, €CIM OJHO M3 BEIIECTB JAaHO B
M30BITKE W/WIIM CONEPKUT TTpuMecH. Pacuer MaccoBo mi 00BEMHOM JI0JIM BBIXO/1Aa TIPOAYKTa PEaKIINH
COCTMHEHHUSI OT TEOPETHYECKH BO3MOXKHOTO. Pacduer OoOBEeMHBIX OTHONICHHWU ra3oB. PacueT Macchl
(oOBeM, KOJMYECTBO BENIECTBA) MPOJYKTa PEAKIIMU, €CJIM OJHO W3 BEIIECTB JaHO B BHUJE pacTBOpa C
ONPEACIEHHON MacCOBOM J10JIEM PAaCTBOPEHHOIO BEILLECTBA.

VYpaBHeHUsT OKHUCIEHUs-BOCCTaHOBICHUS. CTeneHb oOkucieHus. OKHUCIUTETh U BOCCTAHOBHUTEIb.
OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEaKUUU B OPUPOAE, MPOU3BOJCTBEHHBIX MpolEeccax u
KU3ZHENIEITCIbHOCTH  OpraHn3MoB.  OKHCIHTENbHO-BOCCTAHOBUTEIBHBIM  TOTCHIIMAI  CPEJBI.
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CocraBieHrne M ypaBHUBAaHHE OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLUUN METOJIOM 3JIEKTPOHHOIO
Oanmanca. TunuuHBIE HEOPraHUMYECKHE OKHUCIUTEIM M BOCCTAHOBUTENIHU. OJIEKTPOJIM3 PACTBOPOB U
pacIiaBoB COJIEH.

Tema OcHOBHOE coJiep:KaHue 4 OKl1
2.2.0nextpomutu | Teopernyeckoe o0ydeHHe 2 OK4
YecKa s Teopust aneKTPOIUTHYECKON nucconmanuu. Peakiuu nonHoro ooMeHa. CocTaBiIeHHE PEaKIuii HOHHOTO
AUcconranus M | oOMeHa IyTeM COCTAaBJICHHSI X MOJHBIX U COKPAILIEHHBIX HOHHBIX YpaBHEHUH.
HOHHBIIT 0OMeH lanponu3 coseid. 3HaueHWe THAPOIU3a B OHMOJOTMYECKUX OOMEHHBIX Tporeccax. l[IpumeHeHHE
THIPOJIN3a B TPOMBIIIJICHHOCTH.
JlaGopaTopHble 3aHATHUS 1
JlaboparopHast paboTa «Peakiuu ruIpoIn3a.
UccnenoBanue cpenibl pacTBOPOB COJieH, 00pa30BaHHBIX CHUIBHBIMU U CJIA0BIMU MPOTOJIUTAMH, U UX
peakuii ¢ pacTBOpaMHU IeJIouu U KapOoHara HaTpus. COCTaBIICHHE PEeaKIMii THAPOIIN3a 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
Knaccudpukanus, | Teopernueckoe o0yqeHune 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 coepkaHue
dwuznko- Teopernueckoe odyuenne OK1
XUMHIHCCKIC Mertamier. O0ure pu3nyeckne 1 XuMUIECKne CBOHCTBa MeTayuioB. CIIocOOBI OTy4YeHHUs. 3HaUCHHE OK2
CBOMCTBA METAJLIOB U HEMETAJJIOB B IPUPOJIE M JKM3HEAEATENLHOCTH YEIOBEKA M Opranu3MoB. Kopposus
HCOPTaHMHCCKUX | \iorasioB: BHIBI KOPPO3HH, CIOCOOBI 3aIIMThI METAIIOB OT KOPPO3HHL
BEICCTB Hemeramner. O0mue ¢puznyeckrue 1 XMMUIECKUE CBOMCTBA HEMETAIUIOB. THITMYHBIC CBONCTBA METALIOB

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.

IIpakTHYecKkne 3aHATHA

CocraBiieHne ypaBHEHUN XUMUYECKUX PEAKIUI C yYaCTUEM MPOCTHIX U CIOKHBIX HEOPraHUYECKUX

BELIECTB: OKCHUJIOB METAJUIOB, HEMETAJUIOB U aM(OTEPHBIX AJIEMEHTOB; HEOPraHUYECKUX KHUCIIOT,

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

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

HEOPraHMYECKUX BEILECTB.

JlabopaTopHble 3aHATHS

JlabopaTtopHas pabota «CBOMCTBa METAIIIOB U HEMETAJJIOBY.

UccnenoBanme ¢u3nyeckux M XHMHUYECKUX CBOMCTB METaNIOB W HeMmeTauioB. PemeHue

SKCIIEPUMEHTAJBHBIX 33Jad II0 CBOMCTBAM XHUMHYECKHMM CBOWCTBAM METAZIOB U HEMETAIUIOB, IIO

pacro3HaBaHUIO U MOJTYYEHUIO COEAMHEHUH METAIIJIOB U HEMETAIIJIOB.
Tema 3.3. OcHoOBHOe coiep:KaHue OK 01
IIponsBozacTeo Teoperuueckoe oGyuenue OK 02
HEOpraHny4eckux | OOmue npeAcTaBIeHus O IPOMBIIIJICHHBIX CIIOCO0aX MOTY4YeHUs] XUMHUUECKUX BEIIECTB (Ha mpumepe OK 04
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BEILIECTB.
3HaueHue u
IpUMEHEHHE B
OBITY 1 Ha
IPOU3BOICTBE

MIPOM3BOJICTBA AMMHAKa, CEPHOU KUCIIOTHI).

UepHas u uBeTHas Metamutyprud. [Ipaktnueckoe npuMeHEHHE JEKTPOIIN3a IS TOIYyYEHUS IeJI0YHbIX,
IIEIOYHO3EMETbHBIX METAIOB U allfoMUHUs. CTEKIIO M CUJIMKATHAs MPOMBIIUIEHHOCTh. [Ipobiema
OTXOJIOB ¥ IOOOYHBIX MPOTYKTOB.

HpaRTn'{ecmle 3aHATHUHSA

Pemenne npakTuko-OpUEHTHPOBAHHBIX 3alaHUM O POJIM HEOPTraHUYECKON XUMHUHU B PaA3BUTUHU
MEIMLMHBI, CO3JJaHUH HOBBIX MaTe€pHUaJOB (B CTPOUTENLCTBE U JP. OTPACIIAX MPOMBIIUIEHHOCTH ), HOBBIX
MCTOYHHUKOB YHEPTUH (IbTEPHATUBHBIC HICTOUHUKHU SHEPTUH) B PEIICHUH MPOOIJIEM 3KOJIOTHUECKOH,
HHEPreTUYECKOi U MUILEBONH OE30MaCHOCTH.

KoHnTpoabHasn
pabora 2

CBolicTBa HEOPraHUYECKUX BEILLECTB.

Pa3nes 4. CTpoeHue u cBOlicTBa OPraHN4YecKMX BellecTB

Tema 4.1.
Krnaccudukanus,
CTpOEHHUE U
HOMCHKJIATypa
OpPraHUYECKUX
BEIIIECTB

OcHoOBHOE co/lep:KaHue

Teopernueckoe o0yueHue

[Ipeamer oprannueckoil Xumun. B3auMocCBsI3b HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB.
XHUMHUYECKOE CTPOCHHUE KaK MOPSAJOK COEIMHEHHSI aTOMOB B MOJIEKYJIE COTIACHO UX BAaJIEHTHOCTH.
OCHOBHBIE TIOJIOKEHUST TEOPUU XMMUYECKOTO CTPOCHHUS OpraHnuecKkux coeanHenuit A.M. bytneposa.
VYrrepoaHsblii CKeNET OpraHuYecKor MOJIEKYIbl. MONEeKyIspHbIE U CTPYKTYPHbIE (pa3BepHYTHIE,
COKpAIllEeHHbIE) XUMUYEeCKUE POPMYIbL. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOCHHUS
Mouiekyi. 3oMepust 1 u3oMepsl (CTpyKTypHasi, reoMeTpuueckas ([uc-Tpanc-uzomepus). KpatHocts
XAMHUYECKOU CBS3H.

[TonsTre o pyHkHOHANBHOM Tpyme. [[puHIUIEl KIaccupUKaUU OPTaHUYECKUX COSTUHEHHM.
MexayHapoaHasi HOMEHKJIATypa U IPUHIUIIBI HOMEHKJIATYPbl OPTaHUYECKUX COSTUHEHUI.

OK 01

HpaKanecmle 3aHATHUSA

Homenknarypa opraHiueckux COeMHEHUH OT/IeIbHBIX KJIACCOB (HACHIIIEHHbIE, HEHACHIIIICHHBIE U
apoMaTHYeCKHE YIIeBOIOPOAbI, CIIUPTHI, (DEHOJIIBI, aJIbJIET U Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U Jp.)
CocTaBiieHre TOTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJT OPraHUYECKUX BEIIECTB OTIEIbHBIX
KJIACCOB, UCITOJIb3Ysl UX HAa3BaHU 10 CUCTEMAaTUYECKON HOMEHKJIaType. PacueTsl mpocreiiien
(hopMyITBI OPraHMYECKOM MOJIEKYIIBI, UCXOIS U3 DJIEMEHTHOTO cocTaBa (B %).

Tema 4.2.
CaoiicTBa

OcHoBHOe cogepkaHue

14

Teopernueckoe odyuenune

10

OK 01
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OpraHNU4YeCKHUX
COE€TUHEHUN

OU3NKO-XUMUYECKUE CBOWCTBA OPraHUUECKUX COSAMHEHUN OTIEIbHBIX KJIacCOB (OCOOEHHOCTH
KJaccuUKalUi U HOMEHKIIATyphl BHYTPH KJIacca; TOMOJIOTHYECKHM psia u o01as hopMmyiia; H3oMepus;
(bu3nyecKkre CBOMCTBA; XUMUYECKHE CBOMNCTBA; CLIOCOOBI MOTYUYCHHS):

— IpeJeNibHbIE YTIIeBOA0PObl. 'opeHre MeTaHa KaK OJJUH U3 OCHOBHBIX HICTOYHHKOB TEILJIa B
MIPOMBIIIJIEHHOCTH U ObITy. CBOMCTBA MPUPOAHBIX YTIEBOIOPOAOB, HAX0XKIECHUE B IPUPOJIE U
MIPUMEHEHHE AJKAHOB;

— HCNIPCACIIbHBIC 1 APOMATHYCCKUC YTIITICBOJAOPOIBI. HOJII/IMepI/I?;aI_[I/Iﬂ OTHUJICHA KaK OCHOBHOC
HaIpaBJICHHUEC €0 UCIIOJIb30BaAHUA. FopeHI/Ie alCTUJICHA KaK UCTOYHHUK BBICOKOTCMIICPATYPHOT' O
IIaMCHU U1 CBAPKHU U PE3KH MCTAJLJIOB,

— KUCIIOPOJICOICPIKAIINE COSTMHEHUS (CITUPTHI U IPOCThIE APHUPHI, (PEHOIBI, aTbJIETUIBI M KETOHBHI,
KapOOHOBBIE KMCIIOTHI M UX MPOU3BOAHbIE). [IpakTHUeckoe NprMeHeHue 3TUIICHTIINKOJIS, TIUIEPUHA,
¢denona. Ilpumenenne Gpopmabaeruia, aneTaabAeruia, YKCyCHOW KUCIOThH. Mblila KaK COJIA BBICIIIUX
KapOOHOBBIX KUCJIOT. MorolIe CBONCTBA MbLa;

— a30TCOACPKAIINUEC COCANHCHHA (aMI/IHLI N aMHMHOKHUCJIOTHI, 6CJ'IKI/I).

OK 02
OK 04

Knaccudukanms 1 0coOEHHOCTH OPraHUYECKHUX peakluid. PeakimoHHbIie IeHTphl. Pagukasl.
[TepBoHaYaIbHBIC TTOHATHS O THUIIAX U MEXaHW3MaX OPraHUYECKUX PEaKITHil.

IIpakTH4eckne 3aHATHA

Pelrenune nenoyex npeBpalleHuil Ha FEHETUYECKYIO CBSI3b MEXK/y KIaCCaMU OpPraHUYECKUX COCIMHEHUN
C COCTaBJICHMEM HA3BAHMI OPraHUYECKUX COCAUHEHUN IO TPUBHAIIBHON MIIM MEXKIYHAPOIHON
CHUCTEMAaTUYECKOM HOMEHKJIaType. Pemenne pacyeTHbIX 3a7a4 110 YPaBHEHUAM PEAKLUN ¢ y4aCTHEM
OpPraHUYECKUX BELIECTB.

JlaGopaTopHble 3aHATHUS

JlabopaTtopHas pabota «[lonydeHue 3THIIeHa U U3yUEHUE €T0 CBONCTBY.

[Tosrydenune aTHIICHA W3 3TAHOJIA B 1a0OPATOPUHU U H3yUeHHUE ero (PU3UIECKIX U XUMUICCKUX CBOMCTBR.
CocraBrieHne peakiyil NpUCOeTUHEHHS U OKUCIICHHs Ha IpUMepe 3TujieHa. Perenre pacueTHbIX 3a1a4
C MCTIOJIH30BaHUEM IIJIOTHOCTH Ta30B IO BOAOPOY U BO3AYXY.

Tema 4.3.
Opranunueckue
BEILIECTBA B
KU3ZHEIESITEIIbHO

OcHoBHOe coaepkaHue

Teoperuyeckoe o0yueHue

BI/IOOpFaHI/I‘-ICCKI/IC COCIMHCHNA. HpI/IMeHCHI/Ie 1 OMOoJIOrHYecKas POJIb YIIJICBOAOB. OxucneHne
YIrJI€BOAOB — HCTOYHHK DHCPTHUH KUBBIX OPraHU3MOB. O6nactu MMPUMCHCHUSA aMUHOKHCJIOT.

OK'1
OK 02

OK 04
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CT U YEJIOBEKA.
[IpousBoacTBO U

[IpeBparmenus O6enxoB nuiy B opranusme. buonornueckue Gynkuuu 6enkoB. buonornyeckue
GbyHKIUY xUpoB. Posb oprannyeckoil XMMHUU B pelIEHUH MpooieM MUILEeBOi 0e3011aCHOCTH.

MIPUMEHEHHE HyxknennoBblie kucnotsl: coctaB U cTpoeHue. CtpoeHue HykineoTu10B. COCTaB HyKJIEMHOBBIX KUCIIOT
OpraHN4YeCKHUX (JIHK, PHK). Poip HyKIE€MHOBBIX KHCIIOT B )KH3HEIACATEILHOCTH OPTaHU3MOB.
BEILIECTB B [Ipon3BoICTBO OpraHUYECKUX BEUIECTB: MPOU3BOACTBO METaHOIa, iepepaboTka HedTu. [lonustunen
MPOMBIIICHHOCT | KaK KPYMHOTOHHAXHBIN MPOAYKT XUMHUECKOTO Mpou3BoicTBa. [IpuMenenue stunena. [lponusBoactso u
u IIPUMEHEHHE KayuyyKa U PE3UHBI.
CuHTeTHYECKHE U UCKYCCTBEHHBIE BOJIOKHA, UX CTpOeHHUE, CBOMCTBA. [IpakTuueckoe ncroibpb30BaHmue
BOJIOKOH. CHHTETUYECKUE TIJICHKH: U3O0JISLIMS JIJIs1 TPOBOJIOB, MEMOPAHBI ISl OTIPECHEHHUS BO/IBI,
3alUTHBIC TUICHKH JUIsl aBTOMOOUIIEH, MIacThIpH, XUpyprudeckre noBs3ku. HoBbie TeXHOMOTHH
JATBHEHIIIETO COBEPILIEHCTBOBAHMS TTOJIUMEPHBIX MaT€pPUAJIOB.
Posb oprannveckoli XuMHUH B PEIICHUN TIPOOJIEM YHEPTETHUECKOM 0€30MacCHOCTH, B Pa3BUTHH
MEJUIIUHBI, CO3aHIUN HOBBIX MaTEPHUAJIOB, HOBBIX HCTOYHUKOB YHEPTUHU (ATHbTEPHATUBHBIC UCTOYHUKHU
SHEPIrUM).
IlpakTH4yeckue 3aHATUSA
Perenne npakTMKO-OpUEHTUPOBAHHBIX 3aJJaHUI MO COCTABIECHUIO XUMUUECKUX PEAKIIMM, OTpaKaroIINX
XUMHUYECKYIO0 aKTUBHOCTh OPTraHUYECKUX COCIMHEHUN B PA3JIMYHBIX cpenax (IpUpOAHBIX,
OMOJOTUYECKHX, TEXHOTEHHBIX ).
KonTtpoubnas .
CTpykTypa 1 CBOMCTBA OPTraHUUYECKUX BEIIECTB.
padora 3
Pa3nen 5. Kunernueckue u TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHYECKUX PeaKIuii OK 01
Tema 5.1. OcHoBHOE coaep:xaHue OK 02
Kunernueckue Teopernueckoe o0yueHue
3aKOHOMEPHOCTH | XuMu4eckue peakuuu. Knaccudukaius XuMHUYECKUX peakiuii: mo (a3oBoMy cocTaBy (TOMOTEHHbBIE U
MPOTCKAHHUS TeTEPOreHHBIE), IO UCTIOIB30BAHUIO KaTalIn3aTopa (KaTaTUTHYECKHUE U HEKATATUTUYECKUE).
XUMHUYCCKUX CKOpoCTh peakIny, ee 3aBUCUMOCTh OT Pa3IUYHBIX (PAKTOPOB: MPUPOIBI PEArUPYIOIINX BEUIECTB,
peakuuit KOHIIEHTPAIIUU PearupyIoInX BellecTB, TeMneparypsl (pasmio Baut-I'odda), miomaamu peakiimoHHON

IMOBEPXHOCTHU, HAJTMYUHMA KaTaJlu3aTopa. Pons KaTaJIn3aToOpoOB B IIPUPOJAC U ITPOMBIIIIIICHHOM
IIPOU3BOJACTBC.

3Hepr1/15{ AdKTHUBalllH. AKTHBHpOBaHHLIﬁ KOMIIJICKC. KaTaJ'II/BaTOpBI U KaTtanus. Posib KaTaJIn3aTOpOB B
npupoac U NpOMbIIIJIICHHOM IMPOU3BOJCTBE.
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JlaGopaTopHble 3aHATUA

OK 01

JIaGopatopHass pabota «OmpeneseHue 3aBUCUMOCTH CKOPOCTH PEAaKUUMU OT KOHIIEHTPaLUU OK 02
pearupyromux BewecTB». MccnenoBaHue 3aBUCHMOCTH CKOPOCTH PEAKLHMHM OT KOHIIEHTPALUH.
Omnpenenenre KOHCTAaHTBI CKOPOCTH PEAKIIMU TPAPUUECKUM METOIOM.
Perienue npakTHKO-OpUEHTUPOBAHHBIX 33aJJaHUH Ha aHAJIN3 (PAaKTOPOB, BIMSIOIMX HA U3MEHEHHUE
CKOPOCTH XUMHUYECKON PEAKIIUH.
Tema 5.2. OcHOBHOe coiep:KaHue
Tepmogunamuuec | Teopernueckoe o0yueHue
KHe Knaccuukanms XuMU4eCKHX PeaKiyii: o TeIIoBOMY dPQeKTy (IK30TepMUIECKHUE,
3aKOHOMEPHOCTH | HHAOTEPMHUUYECKHE), IO 00paTUMOCTH (0OpaTUMbIe U HeoOpaTuMbIe). TermnoBbie 3P (HEKTh XUMHUECKIX
IIPOTEKAHUSA peakuuii. Tepmoxumundeckue ypaBHeHuss. OOpaTUMOCTb peakiuii. XMMUYecKoe paBHOBECHE U €r0
XUMUYCCKUX CMeEILIEHUE TI0J] IEUCTBUEM PA3IUYHBIX (AKTOPOB (KOHLIEHTPALHUsI PEareHTOB UM MPOAYKTOB PEaKIIUH,
peakIui. JlaBlieHHe, TEMIIEpaTypa) Ul CO3/1aHUsl ONTUMAJIbHBIX YCIOBUI MPOTEKAHUS XUMHUECKUX IIPOLIECCOB.
PaBHoBecue [Tonsatue 06 sHTaNBIMU U 3HTpOnMU. DHeprus [ n66ca. 3akon ['ecca u ciencrTsus u3 Hero. Ponb
XUMHYECKHUX CMEILEHNUS PABHOBECHS B TEXHOJIOTMYECKHX IIPOLIECCAX.
peakuuii IIpakTHYeckue 3aHATHSA
[punuun JlellaTenve. BausiHue pazianuHbix (akTOpOB HA U3MEHEHUE PABHOBECHS] XUMUYECKUX
peakuuii. 3aKOH JEHCTBYIOIIHUX MacC U KOHCTAaHTa XMMHYECKOI0 pPaBHOBECHs. PacueTsl paBHOBECHBIX
KOHIEHTPALUi pearupyrouIx BEUIECTB U MIPOIYKTOB peakiuii. PacueTsl TemnoBoro 3gpgexra peakimu.
Pemenne npakTMKO-OpMEHTUPOBAHHBIX 3aJaHUM Ha NpuMeHeHue npuHiuna Jle-Illarense mis
HaXO0XCHUS HaIlPaBJICHUsI CMEILIEHUS] PAaBHOBECHS XUMHUUECKON peaKIK U aHaJIu3 (PaKkTOpoOB,
BIIUSIOLIUX HA CMEIEHUE XUMUYECKOTO PAaBHOBECHS.
JlabopaTopHble 3aHATHSA
JIaGopatopHas pabota «/3yyeHne BIMSAHUSA PA3IUUHBIX (PAKTOPOB HAa CMEIEHHE XMMUYECKOTO
paBHOBecHs». MccrieqoBanne BIUSHUSA N3MEHEHHUS KOHIIEHTPALMK BEILECTB, PEAaKLUU CPEIbl U
TEMIIEPATYPhI HA CMELIEHUE XUMUYECKOro paBHOBeCcHs. CpaBHEHUE MOIYYEHHBIX PE3YJILTATOB C
TEOPETUYECKHU IIPOrHO3UPYEMBIMU Ha OCHOBE NpuHuuna Jle-Illarense.
KouTtpoubHasn .
CKOpOCTh XMMHUYECKOM pEaKMU U XUMHUYECKOE PABHOBECHE.
padora 4
Pa3nen 6. /lucniepcHblie cucTeMbl OK 01
Tema 6.1. OcHoBHOE coaepxaHue
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JucnepcHbie Teopernueckoe o0yueHue OK 02
CHCTEMBI 1 | JlucniepcHbie cuctemsl. Komonaaelie cucteMsl. VICTUHHBIE pacTBOPBI. OK 07
(baKTf)pH UX | PacTBopeHre Kak GU3HKO-XMMHYECKUH Tmporiecc. PacTBopsI. CriocoObl  TPUTOTOBIICHUS
YCTOWYMBOCTH PACTBOPOB.

PactBoprumMocTs. MaccoBast 10J11 pacTBOPEHHOTO BenlecTBa. [IpenenbHo JomycTUMble KOHIIGHTPAIH U

UX UCTOJIb30BAHUE B OI[CHKE HKOJIOTHYECKOM OE30MacHOCTH.

Knaccudukanus aucnepcHsIx cucteM 1o coctaBy. CTpoeHne U (pakTopbl yCTOMUUBOCTH IUCHIEPCHBIX

cucreM. Pacno3HaBaHne HCTUHHBIX PACTBOPOB, KOJJIOUIHBIX PACTBOPOB U TPYOOAMCIIEPCHBIX CUCTEM.

Crpoenne muteuibl. PaccenBanue cBeta nMpy MPOXO0XKJACHUN CBETOBOT'O ITyYKa Yepe3 ONTUIECKU

HeoTHOpoaAHYIO cpeny (3ddekra Tunmans).

IMpakTuyeckue 3aHATHSA

Pemrenue 3a1a4 Ha MPUTOTOBJIEHUE PACTBOPOB.

Pemenuie npakTHKO-OpPUEHTUPOBAHHBIX PACUETHBIX 33JJaHHUI HA AUCTIEPCHBIE CHCTEMBI, HCIIOJIb3yeMbIe

B OBITOBOI U MTPOU3BOJCTBEHHON ACSITEILHOCTH YETIOBEKA, C MO3ULIUN IKOJIOTHYECKONH O€30MacHOCTH

MOCIIEACTBUM U IPaMOTHBIX PEIICHUN TPOOIIeM, CBA3aHHBIX C XUMHUEH.
Tema 6.2. OcHoBHOE co/lep:KaHue OK 01
Uccnenosanue JlaGopaTopHbie 3ansTHS OK 02
CBOMHCTB JlabopaTtopHas pabota «I[IpuroroBieHue pacTBOPOB».
AUCIICPCHBIX [IpuroroBnenue pacTBOpPOB  3aJaHHOMU (MOJSIpHOM)  KOHILIEHTpalHu (c  mpakTHKO-
CHCTEM UL UX | oppeHTHPOBAHHBIMU BOIPOCAMH), OTIPEIeIeHHE CPEIbl BOTHBIX PACTBOPOB.
MACHTH(HKALH JlabopaTtopHas pabota «lccnenoBanue TUCIIEPCHBIX CUCTEM).

[TpuroroBneHre u H3y4eHHE CBOWCTB TUCTIEPCHBIX CUCTEM PAa3HBIX BUIOB: CYCIICH3HH, IMYIIbCHUH,

KOJJIOUIHOTO pacTBopa. CpaBHEHUE CBOMCTB MCTHHHBIX M KOJUIOUHBIX PACTBOPOB, BHISBIICHHE

OCHOBHBIX Pa3IMIUil MEXKIY HUMHU.
KonTtpoubnas

JlucriepcHble CHCTEMBI.
padora 5

Pa3nen 7. KauecTBeHHBIE peakui 00HAPYKEHUSI HEOPTAaHUYECKHX U OPraHUYEeCKUX BellecTB

Tema 7.1. OcHOBHOE coziepKaHue OK 01
OGHapyxeHue IpakTHyecKne 3aHATHS OK 02
HEOPraHN4YecKuX | KauecTBeHHbIE XHMUYECKHE PEAKIINHU, XapaKTEPHBIC Il OOHAPYKEHHS HEOPTaHUIECKUX BEIIECTB glé ;;

KaTHUOHOB 1

(xaTroHOB M aHMOHOB). CocTaBlieHne ypaBHEHUI peakuuil oOHapykeHust kaTuoHoB [-VI rpynm u
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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
Obnapy>xenue IIpakTHYecKkne 3aHATHS OK 01
OpraHNn4eCKHUX KauecTBeHHBIE XMMHUECKHE PEAKIINH, XapaKTepHbIE AJsi 0OHAPYKEHHS OTAEIBHBIX KJIACCOB OK 02
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.
UCII0JIL30BaHUEM | JIabopaTOpHBIE 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.

IIpodeccrnoHa/ILHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COAEpPKAHUE NPUKJIATHOIO MOAYJIA)
Pasjnen 8. Xumusi B ObITY U IPOU3BO/JACTBEHHOI 1€eATEIHHOCTH YeJ0OBEKa

Tema 8.1. Xumust | OcHOBHOe coepKaHue OK 01
B OBITY U IpakTnyeckune 3aHATHSA OK 02
MPOU3BOJICTBEHH | DKoJornyecKkas 6€30nacHOCTb MOCIEICTBUIM OBITOBOM U POM3BOJICTBEHHOM JESITEIbHOCTH YEJIOBEKaA, 1K 2.1
OH JIEATEBHOCTH | CBsI3aHHASI C MIePepadOTKON BEIIECTB; MOMCK U aHAIN3 XUMHUYECKOI HHPOPMAIMK U3 Pa3InIHBIX 1K 2.2
YeJloBeKa HCTOYHUKOB (Hay4Has U yueOHO-Hay4yHas JIUTepaTypa, CpeICTBA MaCCOBOM MH(POpPMAIUH, CETh

Wutepner u napyrue). Keiicel (¢ yuetom Oyayieit npodeccHoHanbHOM JesITeIbHOCTH) Ha aHAIN3

uH(pOpMaIUU O TPOU3BOJCTBEHHOM JESTEILHOCTH YEJIOBEKA, CBSI3aHHOM C MepepadoTKOM 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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9.1.1.0cHOBEI

JlaGopaTopHble 3aHATUSA

OK 04

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, 00EM PaCTBOPUTEIIS).

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

AKCIIEPUMEHTAIBHBIX JaHHBIX, TOTPELUTHOCTH ).

[IpencraBieHue pe3ynbTaToOB KCIEPUMEHTA B pa3nu4yHoi ¢popme (Tabnuia, rpaduk, OTYET, JOKIA/,

MIPE3CHTAIIHS ).
Tema OcHOBHOe coep:KaHue OK 01
9.1.2. Xumuueckn | Teopermyeckoe o0yueHue OK 02
i aHanu3 npoo Knaccudukanus mpo6 BOIbI IO BUAY H HA3HAUCHUIO, UCXOS U3 €€ XMMHYECKOTO COCTaBa. gi ;é
BOJIbI .

OpraHosenTHYeCKHE CBOMCTBA (3amax, Npo3pavyHOCTb, IBETHOCTb, MyTHOCTb) BO/bl. KHCIOTHOCTD 1

mICJI0YHOCTh BOABI. pH Cp€abl U MECTOABI €€ OIMPECACIICHU. KecTkocTh BOAbI 1 MCTOAbI €€ OIMPCACIICHU.

CymHOCTh METO/1a TUTPOBAaHUSA. BBl ’KECTKOCTH BOJIbI (BpEMEHHAsI U MOCTOsIHHAS ). KeCTKOCTh BOJIBI
KaK IMPUYMHA BBINAJCHUS 0CAKOB UM 00pa30BaHUS COJNECOTIOKEHUH, MMEIOLMX MECTO B OBITY U Ha
IIPOU3BO/ICTBE.

CocraB conei, BbI3bIBaIOIIMX KECTKOCTh BOJIbI. XUMHUUYECKUE MPOLIECCHI, YCTPAHSAIOIINE )KECTKOCTh
BOJBL.

YpaBHEHH XUMHUYECKUX PEAKLUN, HIUTFOCTPUPYIOLIUX IPOLECCHI, IPOUCXOAAIINE IIPU YCTPAHEHU U
KECTKOCTU. Y CTpaHEHUE BPEMEHHOM KECTKOCTU OBITOBBIMU U XUMHUECKUMHU criocobamu. CriocoObl
YCTPaHEHHUs IIOCTOSSHHOM KECTKOCTH.

IIpakTHYecKkne 3aHATHA

CriocoObl BbIpaXKeHUs1 KOHLIEHTPALMU PaCTBOPOB: MACCOBasl J0JIsl pACTBOPEHHOT'O BEIIECTBA, MOJIIPHAS
1 MOJIsUTbHAs! KOHLIEHTpauuu. TUTp pactBopa. Pernienne npakTHKO-OPHEHTUPOBAHHBIX TEOPETHUECKHIX
3aJlaHul Ha pacueT KOHIIEHTpAIMil 3arpsA3HSIOIINX BEIIECTB U UX CPABHEHUE C TIPEEIbHO
nonyctuMbiMu KoHIeHTparusamu (I11K).

JlaGopaTropHble 3aHATUSA

JlabopaTtopHas pabota «OnpeaeneHne KeCTKOCTH BOBI U CITOCOOBI €€ YCTpaHEHHU .
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Crioco0b1 YCTPAHCHUA BCEX BHUAOB KCCTKOCTHU B 3aBUCHMMOCTH OT COCTaBa coJiell JkecTKocTU. Pemenue
3KCHepHMeHTaHBHOﬁ 3aJa4yd Ha BBbIABJICHHUC BpCMGHHOfI U IIOCTOSSHHOM »KE€CTKOCTH BOJHI. 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 1K 2.1
Kaqecrea NUTAHUS, U BEIECTBA, 3arPAZHAIONINE IPOIYKThI MuTanus. OnpeseneHue 3arpa3HaonMX XMMUYECKUX TIK 2.2
TIPOAYKTOB BEIIIECTB B MPOJIYKTaX MMUTAHUs, OTNPE/ICIICHHE BEIICCTB, HE 3asIBIICHHBIX B COCTaBE MPOYKTOB MHUTAHUSL. IK2.3
TTHTaHHA IlpakTH4yeckue 3aHATUSA

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

cocraBa OJIF0]] Ha COJIePIKAHUE MAKPO M MUKPODJIEMEHTOB. VI3ydeHue mpeI0KEeHHbBIX MPENoIaBaTe/ieM

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

MHKPO3JIEMEHTOB B YKa3aHHOM OJTIOIE.

PelieHre mpakTHKO-OPUEHTHPOBAHHBIX 33184 110 KYJIMHAPHON TEMATHKE Pa3IMYHBIX THUIIOB.

JlaGopaTopHble 3aHATHUS

JIaGoparopHas padota «OOHapyKeHUE HUTPATOB B MPOAYKTaX MUTAHUS.

HccreioBanie MaTepHAaIOB MOTYKOJNYECTBCHHBIM METO/IOM OTPEICIICHHS HUTPATOB C

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

(GpyKTOB). AHAIN3 YPOBHS 3arps3HEHHs HUTPATAMHU 110 HHTEHCHBHOCTH OKPAIIMBAHKSI ITPOTYKTOB

peaKIuu.
Tema 9.1.4. OcHoBHOE coaepKaHue OK 01
XUMHICCKHH Teopernueckoe o6yuenne OK 02
aHaJus3 mpoo Krnaccudukanus mods 1Mo BUIY U Ha3HAYECHUIO, HCXOJIS U3 XUMUYECKOT0 cocTtaBa. Mnentudukarus 1K 2.1
TO9BRI HPOOKI TIOYBKI [0 €€ XUMUYECKOMY COCTaBY, OIMCAHNE BO3MOKHOCTEH ee mpuMeHeHus. TpeOGoBanus K gi g%

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 pabota «Onpenenenne pH BOTHOW BBITSKKH ITOYBBI, €€ KUCIOTHOCTH H IISIIOYHOCTH.

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

pasHBIX TUIIOB pacTeHwit). Onpenenenue pH MouBkI ¢ UCIOIB30BaHUEM

uHAUKAaTOpoB. OICHKA TUTIOB MTOYB B MPEJICTABICHHBIX 00pa3iax

(cuIbHOKHMCITAsS, KUCIIast, cIa00KHUCIIas, HEUTpaIbHas, MEIOYHAas).
Tema 9.1.5. OcHoBHOE coep:kaHue 6 OK 01
Hccnenosanue Teoperuueckoe oGyuyenue 2 OK 02
00BEKTOB Y4eOHO-HCCIeI0BATEIBCKHUI MMPOEKT B 00JIACTH MCCIe0BaHus 00beKkTOB Orochepsl. O630p Tem HK 2.1
orocdepsr y4e0HO-UCCIIeIOBATENECKUX MPOEKTOB. AJITOPUTM BBIMOJIHEHHS MpoekTa. OnpeneraeHune mpooieMbl [IK2.2

WCCIICIOBAHMSL. 1K 2.3

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.
Bcero 132
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3. YCJIOBUS PEAJIM3AIIUU TPOT'PAMMBI YYEBHOI'O ITPE/IMETA
3.1. TpeGoBaHus K MUHUMAJIbLHOMY MATEPUAIBHO-TEXHHUYECKOMY 00ecre4yeHU o
Peanuzanus nporpammsl yueOHOTo mpeaMeTa TpedyeT Haltndus yueOHOro KabuHera.

O6opynoBanue ydyeOHOro KkabuHera:

- HaIJISTHBIE TOCOOUS (KOMITJIEKTHI YIeOHBIX TaOIHII, CTEHIO0B, CXEM, TUTAKATOB, MUKPOCKOIIHL. );

- JIMAaKTHYCCKNEC MaTCpUalibl (3a,I[aHI/I$[ JJIs1 KOHTPOJIbHBIX pa60T, AJI pa3sHbIX BUAOB OCHOYHBIX

CPEICTB, 9K3aMeHa U JIp.);

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

o0ecriedeHrneM; MyJIbTUMETUHHBINA TIPOEKTOP; MHTEPAKTHBHAS JOCKA, BHIXO/I B JIOKAIBHYIO 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 deneparuu : OenepanbHbIi 3aKOH : TEKCT ¢ U3M. M JIOI. 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 depepaumu 26 nexabps 2001 roma]. — Teker:

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 TEXHUYECKOTO M €CTeCTBEHHO-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-

METOJNYCCKHNEC 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 IIPEJIMETA

KouTponb u oueHka pe3ynbTaToB OOY4YeHHs OCYIIECTBIISIETCS IpENojaBareieM B
MIpoLIecCe MPOBEACHUS MTPAKTUUECKUX 3aHATUN U JJAOOPATOPHBIX pabOT, TECTUPOBAHHUS, A TAKKE
BBITIOTHEHUST  OOYYaIOMIMMUCS WHIUBUAYAIBHBIX  3aJaHUM, TIPOCKTOB, WCCIEIOBAHUM.
Pe3ynbratel OOyueHUs ONpEAENSIOT, 4YTO OOy4aromiuecs JOJDKHBI 3HaTh, I[OHUMATh H

ACMOHCTPHUPOBATH IO 3aBCPUICHNUU U3YUCHUA TPCAMETA.

s dopMupoBaHUs, KOHTPOJIS U OLIEHKH PE3yJIbTaTOB OCBOEHUS Y4eOHOTO IpeameTa
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,

aHaiM3a u WHTEPIPETALNH

nHpopManuu U MHPpOPMAITMOHHBIC
TEXHOJIOTUU  JUIS  BBITIOJHEHUS

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

B3auMo/eiictBoBath U padorats B | [IOC
KOJUJIGKTHBE U KOMaHJIe
OK 07. CogeiictBoBath | Pasnensi 6-7, B T.4. IIOC
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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