YVIIOO «TexHukym uHPOpMATUKH, SKOHOMHUKH U YTIPABICHUS

PABOYAS TTPOTPAMMA YYEBHOU JTUCLIATUIVHBI
XHUMUs

CneunanbHocts 09.02.07 (MHpOpMaMOHHBIE CHCTEMBI M MPOIPAMMHPOBAHNUE)
38.02.08 (Toprosoe aemno)

bazoBas II0JIr0TOBKA

Y IBIHOBCK
2025



Pabouas mporpamma y4eOHOW TUCHMIUIMHBI «XUMHs» pa3paboTaHa Ha ocHOBe dDenepanbHOTO
locymapctBeHHOTO ~ 00pa30BaTENBbHOTO  CTaHAapTa [0  CIEUUAIBHOCTH  CPETHETro
npodeccrnoHaILHOTO oOpa3oBaHUs 09.02.07 «MuadpopmanroHHbIe CUCTEMBI "
nporpammupoBanue»  38.02.08 «ToproBoe 1emo»  6a3oBoit NoaroToBkH (NMpHUKas
Muno6pnayku Poccun Ne 539 ot 15 mas 2014 rona).

PEKOMEH/IOBAHA YTBEPXIAIO
Ha 3acenanuu [IMK oOGmieo6pa3oBarenbHbIX, 3amecTuTenb UpeKTopa 1o yueOHoil pabore
TYMaHUTapHBIX U MATEMATHYECKUX TUCIUTUIMH
[Ipencenarens LIMK 0.A4. Nenesa
T.A.Opnosa noOnuch
NOONUCH
[IpoTokon Nel
om «29» aszycma 2025e. om «29» aszycma 2025e.

OPITAHM3ALIUA - PABPABOTUUK: UVIIOO «TexHukym HHPOPMATHKH, SKOHOMUKH H
YIpaBICHUS

PA3PABOTYHK: Caiirymesa O.}0, npenoiaBaTenb XUMUU






COJIEP)KAHME

1. OOmas xapakrepuctuka pabodeil mporpammbl 00IIE00pa30BATENBLHON

JIACTIUATIITITHBL (CXTIMEISI) .. eeeeeeee et e e eeeeeeeeeeeeeeeeeeeeean e e e e seeannaeseaanaseennnaesennnaeeeennneeeennns 3
2. CTpykTypa u cofiepkaHue 0011e00pa3oBaTeIbHON JUCITUTUIMHBI « XUMUSD) ........... 11
3. YcnoBus peanuzaiuu nporpaMMbl o01ieo0pa3oBaTeabHON JUCIUIUTAHEL . ............. 22

4. KoHTpomb W OIIGHKa pe3yJbTaTOB OCBOCHHS  00IIe00pa3oBaTeIbHON

JUCHHUIIIIIIHBL ..o iiiiiiiiiiiiiiiieeieneeteteesestesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss



1. ObLUAA XAPAKTEPUCTHUKA PABOYEM TIPOT'PAMMBI
OBHIEOBPA3OBATEJBHOU JUCIUITJINHBI « XUMMUA»

1.1. MecTOo NMCHUILIMHBI B CTPYKTYype 00pa30oBaTeIbHOM NMPOrpaMMbl
C1io

OO6mieoOpazoBaTenbHas AUCHUIUIMHA «XUMHSD» SBISIETCS  00s3aTEIbHON
4acThlo  0OIIe00pa3oBaTENbHOIO IMKJIAa 00pa30BaTENbHOM MpPOrpaMMbl B
cootBerctBUU ¢ PI'OC CIIO mo 09.02.07 «MHbOpMalMOHHBIE CHCTEMBI U
nporpammupoBanue» 38.02.08 «Toprosoe nemo»

[lpuxmamnoit Momayns BKmMouaeT pazgen 8 «Xumusg B ObITY U
MPOU3BOJICTBEHHON JEATEIbHOCTH YEJIOBEKa», KOTOPBIN peanusyercst sl BceX
npodeccuit/cnenuanbHOCTE  METOJIOM — pElIeHUsT  KEWCOB, CBSI3aHHBIX  C
DKOJIOTUYECKON  OE30MacCHOCThI0 W OIEHKOM TOCHEeACTBH  OBITOBOM U
MPOU3BOJICTBEHHOM  JICSITENIBHOCTH, COOTBETCTBYIONIEH OTpacisiM  Oyayien
poecCHOHaNBbHOM NESITEIbHOCTH 00YyYarOIIUXCsl.

1.2. llesiu 1 mu1aHMpyeMble Pe3yJabTAThl 0CBOCHUS TUCUUILIHMHBI

1.2.1. lean u 3aga4M AUCHUILINHBI

CopepikaHue TMporpamMMbl 0OIE00pa30BaTEILHON JTUCIUIUIMHBI « XUMUSD)
HaIpaBJI€HO Ha JOCTHKEHUE CIEAYIOINX HeJIei:

= dbopMHpOBaHHE CHUCTEMBbl XUMHUYECKHX 3HAHMM Kak Ba)KHEHIIEH
COCTABJISIFOLIEN €CTECTBEHHO-HAyYHOW KAPTUHBI MHpa, B OCHOBE KOTOPOH JIekKaT
KJIFOUEBbIE TOHATUS, (yHIAMEHTAJIbHBbIC 3aKOHbl U TEOPUU XUMHH, OCBOCHUE
s3bIKa HAyKH, YCBOGHHE W TIOHUMAaHUE CYIIHOCTH JIOCTYMHBIX 0000IIeHUN
MHPOBO33PEHYECKOTO XapakTepa, O3HAKOMIICHHE C HCTOpPHEH WX pa3BUTHS U
CTaHOBJICHUS;

= dbopMHpoBaHUEe U Pa3BUTHE NPEJCTABICHUNA O HAYyYHBIX METOJax
MO3HAHUS BEIIECTB M XUMHUYCCKUX PEaKIHMi, HEOOXOMUMBIX ISl MPUOOpPETEHUS
YMEHHUM OPUEHTUPOBATHCS B MHUPE BEIIECTB U XMMHUYECKUX SIBICHUM, UMEIOIINX

MCCTO B IIpUPOJC, B HpaKTH‘IGCKOﬁ u HOBCCI[HCBHOP'I KHU3HH,



- pa3BUTHE YMEHUH M CHOCOOOB JI€ATENbHOCTH, CBSI3aHHBIX C
HAONFOZICHMEM U OOBSICHEHHEM XUMHUYECKOTO JSKCIEPUMEHTa, COOJIOIeHUEM
IpaBwJI 6€30MAaCHOTO OOpAIEHHS C BEIECTBAMHU.

3agaun JUCUMILVIMHBI:

1)  cdhopmupoBath TIOHUMAaHUE 3aKOHOMEPHOCTEU MPOTEKAHUS
XUMHYECKUX TMPOLECCOB U ABJICHUN B OKPYXKAIOIIEH cpelle, a TAaKKe UX CBS3b C
LEJIOCTHOM HAyYHOW KapTUHOM MUpa U APYTMMH €CTECTBEHHBIMU HAyKaMH;

2)  pa3BUTb yMEHHUS COCTaBIATh (OPMYJBI HEOPraHUYECKUX U
OpraHUYECKUX BEIIECTB, YPABHEHUSI XUMUYECKUX PEAKIINM, OOBACHITH UX CMBICI,
UHTEPIPETUPOBATH PE3YJIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM MPOBEACHUS MPOCTEHIINX XUMUYECKUX
HKCIIEPUMEHTAJIbHBIX HCCIEJOBAaHUM C COONIOAEHUEM MpaBUil 0OE30MaCHOTO
oOpareHus ¢ BEIeCcTBaMH U JJa0OpaTOPHBIM 000PYTI0BAHHUEM;

4)  pa3BUTh YMEHHS HAXOJuTh, AaHAJIM3UPOBATh U  HCIIOJIB30BATh
uHOOPMAITMI0O XMMHYECKOTO XapaKTepa W3 Pa3IudHbIX HH()OPMAITMOHHBIX
WCTOYHUKOB, BKJIIOYasi yUeOHYIO JIUTEPATypy, HAYUHBIC MyOJIUKAIMU U UHTEPHET-
pecypcesl;

5) chopMupoBaTh yMEHHSI TMPOTHO3UPOBATH TOCJEACTBUS  CBOEH
NESTEIPHOCTH W XUMUYECKUX MPHUPOIHBIX, OBITOBBIX W MPOU3BOACTBEHHBIX
IIPOLIECCOB, YUNUTHIBASA BO3MOKHBIE 3KOJIOTMUYECKUE U COLUATIbHBIE BO3ACHCTBUS;

6)  cdopmHpoBaTh MOHMMAHHE 3HAYUMOCTH JIOCTHIKEHUH XUMHUYECKON
HAyKW U TEXHOJOTWM Ui Pa3BUTHUsI COIMAIBHOM U TMPOU3BOJICTBEHHOW cdep ¢
YMEHHEM MPUBOAUTH IPUMEPHI UX MPUMEHEHHUS B Pa3IUYHBIX cPepax KU3HHU.

1.2.2. Ilnanupyemble pe3yJbTATbI OCBOCHHMS 001Ie00pa3oBaTeJIbHOM
aucaumInHbI B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe ®PI'OC COO

Oco0oe 3HaueHue 001Ie00pa3oBaTeNbHas JUCIUILTHHA « XUMUSD» UMEET MPU
dbopmupoBanun u paszputun OK 01; OK 02; OK 04; OK 07 u IIK,
NPEACTABICHHBIX B akTyanuszupoBanHelx @PI'OC CIIO mo  09.02.07

«MudopmanrionHbie cucTeMbl U iporpammupoBanue» 38.02.08 «Toprosoe neno»



Kon u
HauMeHOBaHHUeE
(popmupyembIx
KOMIIeTeH I U

H.]IaHI/IpyeMbIe pe3yabTaTbl OCBOCHUA JUCHUIIIHHBI

O6mme!

JMcuunInHaApHbIe?

OK 01. BeiOupats
CIIOCOOBI peuIeHus
3amaq
npodeccHoHaIbHOMI
JESATeIbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

JIMYHOCTHBIE pe3yJbTaTbl
yacTu:
TPYAOBOI'0O BOCIIUTAHUS:

AOJKHBI  OTpaxkaTb B

— TOTOBHOCTh K  TPYAy, OCO3HaHUE  IIEHHOCTH
MacTepCTBa, TPY10JII00ue;
— TOTOBHOCTh K aKTUBHOMN JEeSITEIIbHOCTH

TEXHOJIOTHYECKOM W COLIMAJIbHOM HaIpPaBJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh,  IUIAHUPOBAThH M
CaMOCTOATENIBHO BBIOJIHATH TAKYIO JIEATEIbHOCTD;

— HHTEpeC K pa3nuuHbIM chepam mpodeccHoHaaIbHOM

NeSATEITbHOCTH.
MeTtanpenmeTHble pe3yJibTAThI JOKHbI OTPAKATH:
OBJagenue YHUBEPCAJIbHbIMHU yueOHBIMU

MO3HABATEJIbHBIMH JIeHCTBHSIMH:

a) 0a3oBble JIOTHYECKHE NeHCTBHS:

—  CaMOCTOSITEIHLHO (POPMYJIMPOBATh U aKTYIU3HUPOBATH
npo0JeMy, paccMaTpUBAaTh €€ BCECTOPOHHE;

— yCTaHABIMBAaTh  CYIICCTBCHHBIH  MNpPH3HAK  WIH
OCHOBaHUsS i1 CpaBHCHWS, KiIacCU(DUKANMH U
000011IeHHS;

—  OIpeaesaTh LEan JIEATENHHOCTH,
napaMeTpsl U KPUTEPUU UX JOCTHIKCHHS,

— BBIABIATh 3aKOHOMEPHOCTH U IPOTHBOPEUUS B
paccMaTpUBAEMBIX SIBJICHHSIX;

3aJaBaThb

JlucuuIInHAPHBIE Pe3yJbTaThl J0JKHbI OTPAKATD:

IIP6 01. chopMupOBaHHOCTh MPEJCTABICHUNM: O XUMHYECKOM
COCTaBJISIIOLIEH €CTeCTBEHHOHAYYHOM KapTHUHBI MHUpa, POJU
XUMHHM B TIO3HAHWUU SIBJICHUN mNpupoasl, B (HOPMUPOBAHUU
MBIIUICHUSI W KYJbTYpPHl JUYHOCTH, €€ (YHKIHOHAIHHON
IrPaMOTHOCTH, HEOOXOIUMOW MJii pelIeHUs MPaKTUYECKUX
3a/la4 U SKOJIOTMYECKH OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM Cpelie;

IIP6 02. BnajneHue CUCTEMON XHWMHUYECKUX 3HAHHM, KoTopas
BKJIIOUAET:  OCHOBOIIOJAralouife  MOHATHS  (XUMHYECKU
DJIEMEHT, aTOM, OJJEKTPOHHAs 00OJOYKa aroma, s-, p-, d-
ANEKTPOHHBIE OPOUTATH aTOMOB, UOH, MOJIEKYJIa, BAJIEGHTHOCTb,
ANEKTPOOTPHULATEILHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAsE Macca, MOJIIPHBIA 00BEM, yTIepOAHbIN
cKeneT, (YHKIHMOHAIBHAS TPYIIa, pPaguKal, H30Mepus,
MU30MEpbl, TOMOJIOTMYECKUN psAZ, TOMOJIOTH, YTIIE€BOAOPOIbI,
KHCIIOPOJI- M a30TCOJIEpIKallle COEIMHEHUs, OHMOJIOrMYecKu
aKTUBHBIC BellecTBa (YIJIEBOABI, JKUPBL, OENKH), MOHOMEp,
MOJINMEP,  CTPYKTYpPHOE  3BEHO,  BBICOKOMOJIEKYJISPHBIC
COCIMHEHUS, KPUCTAJIMYECKAs PEIIeTKa, TUIbl XUMHYECKHX

peakiuit (OKHCIUTEIBHO-BOCCTAHOBUTEIBHEIE, 9K30-U
SHAOTEPMHUUYECKUE, PpEaKIHH HOHHOTO OOMEHa), pPacTBOD,
AJEKTPOJIUTHI, HE3JICKTPOJIUTHI, AIEKTPOJIUTUYECKAS
JIUCCOLMAIUS,  OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh

XUMHUYECKON peaklMH, XUMHUYECKOE PaBHOBECHE), TEOPUH U

! O0mwe pe3ynbTaThl OCYIIECTBISIOTCS B COOTBETCTBUM C JIMYHOCTHRIMHE M METanpeaMeTHEIME pesyasTatamMu ®I'OC COO (IIpukas Munobpuayku Poccuu ot 17.05.2012 Ne 413
(pemaknus ot 27.12.2023 r.), B popMUpOBaHHH KOTOPHIX y4acTBYET 00I1e00pa3oBaTebHasl JUCIUILUINHA.

2 IuCUMIIMHAPHEIE PE3YNILTAThl OCYLIECTBISIOTCS B COOTBETCTBUH C TPEOOBaHMAMH K MPEAMETHBIM pe3yibTaTaM 6a3080ro yposHs (ITPG), ycranosnerusivu OI'OC COO (IIpukas

Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakuus ot 27.12.2023 r.), ¢ coxpaHEeHHEM UCXOTHON HyMepaIi.

5



BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTH, OLICHUBATh
COOTBETCTBHUE PE3yJIbTATOB IEJISM, OLIEHUBATh PUCKU
HOCJIEICTBUI N€ATENbHOCTH.

0) 0a30BbIE NCCIEN0BATENbCKHUE € CTBUS:

BJIAJICTh HAaBBIKAMH Y4eOHO-HCCIICIOBATEIbCKOW U
MPOSKTHON JCSITENbHOCTH, HAaBBIKAMHU pa3peIIeHUs
npo0Jem;

BBISIBIISITh ~ MPUYMHHO-CJIICICTBCHHBIC  CBSI3U U
aKTyaJIM3MpOBaTh 3aJady, BBIIBUTATh THIIOTE3y €€
pellICHHS, HAXOJIUTh apTyMEHTHI JIJIS J0Ka3aTelbCTBA
CBOMX YTBEpXKICHUH, 3alaBaTh MapaMeTpbl U
KPUTEPHH PEUICHUS;

AHATM3UPOBATH MMOJYYCHHBIC B XOJI€ PEIICHUS 3a7a9n
pe3yJbTaThI, KPUTUYCCKH OLICHUBATh ux
JIOCTOBEPHOCTH, IIPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

yYMETh IEPEHOCHTh 3HAaHUS B II03HABATCIBHYI U
MIPAKTUYECKYIO 00JIACTH KU3HECATCIIEHOCTH.

3aKOHBI  (T€OpHUsI XUMHUYECKOTO CTPOCHUS OPraHUYeCKHX
BeuiectB  A.M. bBytiepoBa, Teopus 3IIEKTPOJUTHYECKOU
aucconuanuu, nepuoanyeckuit 3akon J[.M. Menzaeneesa, 3akoH
COXPAHEHHUsI MaccChl), 3aKOHOMEPHOCTH, CHMBOJIMUYECKUN SI3bIK
XUMHH, (PAKTOIOTUYECKHE CBEACHHUS O CBOICTBaX, COCTaBe,
MOJIyYUeHUH U 0e30IaCHOM HCIIOJIb30BAHMM — Ba)KHEHIINX
HEOPraHMYECKUX U OpPraHMYECKUX BEIIeCTB B OBITY U
MIPaKTUYECKOHN JESITEIbHOCTH YEJIOBEKA;

I1P6 03. chopMUPOBAHHOCTh YMEHHH BBISABIATH XapaKTepHbIC
MPU3HAKK W B3aUMOCBS3b W3YYCHHBIX MOHATUN, MPUMEHATH
COOTBETCTBYIOIIME TOHSATUS TMPU OMNHCAHUU CTPOCHUS U
CBONCTB HEOPraHMYECKHMX M OPraHMYeCKHX BEIIECTB M HX
MIPEBPALICHH; BBISBISATh B3aUMOCBSI3b XMMHUECKHUX 3HAHHUM C
MOHSATUSAMH U MPEJCTABICHUSMU JIPYTUX €CTECTBEHHOHAYYHBIX
MIPEIMETOB;

P66 04. chopMupOBAaHHOCTH yMEHHI  HCIOJB30BaTh
HAUMEHOBAHMSI XMUMHYECKHX COCAMHEHHH MEeXIyHapOIHOTO
COK03a TEOPETUYECKOM M NPUKIAJTHONW XUMHUU U TPUBUAJIBHBIC
HA3BaHMs BAKHEHIIMX BEIIECTB (ITHIICH, alleTUIICH, TIUIEPUH,
denon, dopManbaerua, yKCyCHas KUCIIOTa, TJIMIWH, yrapHBIH
ra3, yrieKucCibli ra3, aMMUak, raiieHas W3BeCTb, HeraiieHas
W3BECTh, THTHEBAsI COJMA W JPYTUX), COCTABIATH (HOPMYIIBI
HEOPraHMYECKUX U OpPraHMYeCKHX BEIECTB, YypaBHEHUs
XUMHYCCKHUX PEaKIHid, OOBACHATh WX CMBICI; IMOATBEPKIAThH
XapakTepHbIe XUMHUYECKHE CBOICTBa BEIICCTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMH M 3aNUCSIMU YPaBHEHUM
XUMHYECKHUX PEaKIIHii;

P66 05. chopMUPOBAHHOCTH, YMCHHH  yCTaHaBIUBATh
MIPUHA]IEKHOCTD M3Y4YECHHBIX HEOPraHUYECKUX u
OpPraHMYECKUX BEIIECTB K ONPEENIEHHbIM KjaccaM U rpynnam
COCIMHEHMH, XapaKTepu3oBaThb HX COCTaB U BaKHEUIINE
CBONCTBA; OIPENIEIISIT BUbI XAMUYECKHAX CBsI3EM
(xoBalleHTHAsl, MOHHAs, METaJUIM4YecKas, BOJIOPOJIHAS), THIIbI
KPUCTAUIMYECKAX  PEIICTOK BEIIEeCTB; KJIACCH(PHUIMPOBATH




XMMHUYECKHE PEAKIHH;
I1P6 07. chopMHpPOBAaHHOCTh YMEHHH MPOBOJUTH PACUETHI 110
XMMHUYECKUM (POpMyJIaM U YPaBHEHHSIM XUMHUYECKHX PEaKLUH ¢
UCTIOJIb30BaHNEM (U3NYECKUX BEIWYHMH, XapaKTEePHU3YIOLIHX
BEIIECTBA C KOJIMYECTBEHHOH CTOPOHBI: Macchl, oOBeMa
(HOpMaJibHbIE ~ YCJIOBHS) Ta30B, KOJUYECTBAa  BEIIECTBA;
UCIIOJIb30BATh CUCTEMHBIC XUMHUYECKHE 3HAHUS IS NPUHITUS
pelIeHui B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBI3aHHBIX C
BEILIECTBAMH U MX IPHMEHECHUEM.

OK 02. Ucnonb3oBath
COBpEMEHHBIC
CpeICTBa TIOUCKA,
aHaIIu3a u
UHTEPIIPETALINH
uHpOpMAaLIUU 1
nH(pOpMaMOHHbBIE
TEXHOJIOTHH IS
BBITIOJTHEHUS 33/1a4
npodeccrnoHaIbHOM
JesITeIbHOCTH

JInuHOCTHBIE pe3yabTaThl [J0JKHBI OTPaXkaThb B
4acTu:

LHEHHOCTH HAYYHOI0 MO3HAHUS:

—  cpOpMUPOBAHHOCTD MHUPOBO33pEHUS,

COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd U OOIIECTBEHHOM IMPAKTUKHU, OCHOBAHHOI'O Ha
JMaJiorTe  KYJBTYp, CIIOCOOCTBYIOIIErO OCO3HAHUIO
CBOEI'0 MeCTa B MOJMUKYJIBTYPHOM MHUDE;

— COBEpIICHCTBOBAHUE S3bIKOBOM M  YMTATEIbCKOM
KyJIbTYpbl Kak CpelICTBa B3aUMOJICHCTBUS MEXIY
JIOIBMU Y TTIO3HAHUS MUpA.

MertanpeameTHble pe3yJibTaThl JOJKHBI OTPAKATH:

OBanagenne YHHBEPCAJIbHBIMH Y4eOHbIMH

NO3HABATEJILHBIMH el CTBUSIMM:

B) paboTa ¢ undgopmaunmueii:

— BIAJETh HABBIKAMH IOJydeHHUS HWHGOpMAIMH U3
UCTOYHUKOB  Pa3HbIX  THUIIOB,  CaMOCTOSTEIbHO
OCYIIECTBJISATh TIOUCK, aHalIM3, CUCTEMATHU3AlUI0 U
UHTEpHpeTalnio MUHGOpMAMKM pa3IMYHBIX BUAOB U
(dbopM TpeICTaBICHHUS;

— CO034aBaTh TEKCTHl B PA3IMYHBIX (popMaTax ¢ y4yeToM
Ha3HaueHUs: MHQOpPMalUMU M LEJeBOH ayIUuTOPHH,
BBIOMpAasi ONTUMANIbHYIO (GOpPMY NpPEACTABICHUS U

JucuuninHapHbie (MpeIMeTHbIE) Pe3yJabTAaThl U I0JKHBI
O0TPaKaTh:

I1P6 06. BnaseHre OCHOBHBIMU METOJaMH HAYYHOI'O MO3HAHUS
BEIIECTB M XHMMHMUYECKHUX SIBICHHUH (HaOII0IEHHE, U3MEpPECHHE,
AKCIIEPUMEHT, MOJICTHPOBAHUE);

I1P6 07. chopMHpPOBAaHHOCTD YMEHHH MPOBOJUTH PACUETHI 110
XUMHYECKUM (HOpMyJIaM U ypPaBHEHUSM XUMHUECKHUX PEaKIIHii ¢
UCTOJIB30BaHUEM (U3NYECKUX BEIMYHMH, XapaKTEPHU3YIOLIHX
BEUIECTBA C KOJMYECTBEHHONW CTOPOHBI: Macchl, 00bema
(HOpMaJibHbIE ~ YCJIOBHS) TIa30B, KOJUYECTBA  BEIIECTBA;
UCIOJIb30BaTh CHUCTEMHbIE XUMHUYECKHE 3HAHUS JJI1 TMPUHATHUS
peleHuii B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM;

P66 08. chopMHPOBAaHHOCT, YMEHHHA IUIAHUPOBATh U
BBIMIOJHATh ~ XMMHUYECKUNA  OKCIEpUMEHT  (TpeBpalleHus
OpPraHMYECKUX BEUIECTB IIPU HArpeBaHUH, MOJYYEHHUE ATHIICHA
U U3y4YCHHE €ro CBOMCTB, KayeCTBEHHBbIC pEaKIUU Ha
abJIETUIbl, KpaxMal, YKCYCHYIO KHCIOTY; Ji€HaTypaius
OENKOB IIPU HAarpEeBaHUU, [IBETHBIC PEAKIIH OCJIKOB; POBOIUTH
peakuu HOHHOTO OOMEHa, OMNpeneNsaTb Cpeay BOIHBIX
pPacTBOpPOB, KAUECTBEHHBIE peaklMK Ha cynbdar-, KapOoHaT- U
XJIOPHU/I-aHHOHBHI, Ha KaTHOH aMMOHWUS; pemaThb
SKCIEPUMEHTaIbHBIE 3aJaud 1o Temam "'Metamisl" U
"Hemerannel") B COOTBETCTBUM C MpaBUIAMH TEXHHUKHU




BU3YyaJlM3alluH;

— OILICHUBaTh JIOCTOBEPHOCTb,
UHPOpPMALUK, €€ COOTBETCTBHE
MOpPaJIbHO-3TUYECKHM HOpMaM;

JICTUTUMHOCTD
IIpaBOBBIM u

— BIAJCTh HABBIKAMU pACIIO3HABAHWS W  3aIUTHI
uHpopmanuy, HHGPOPMAIMOHHOKW  0Oe30macHOCTH
JUYHOCTH.

0e30macHOCTH  MpH  OOpameHWH € BEIIECTBAMH U
1abopaTOpPHBEIM  00OPYJIOBAHUEM; IPEICTABIATh PE3YJbTATHI
XMMHYECKOTO JKCIEpUMEHTa B (OpMe 3amuch ypaBHCHUM
COOTBETCTBYIOIMX pEaKnuid U (OPMYIHPOBATH BHIBOABI Ha

OCHOBE ATHX PE3yJIbTaTOB;
P66 09. chopMUPOBAHHOCTHL YMEHHS  aHAJIM3UPOBATH
XMMHAYECKYI0  HH(OpMaIuio, TOJy4aeMyK U3  pa3HBIX

HMCTOYHUKOB (CPEACTB MaccoBOi mMHGpopMaiuu, cetb HTEepHET
U ApyTue).

OK 04. DddexTuBHO
B3aUMOJICVICTBOBATH U
pabortath B
KOJUICKTHBE U
KOMaHsIe

JIn4HOCTHBIE pe3yJIbTAThI

4acTu:

IrPAXKAAHCKOI0 BOCIIMTAHUSA:

— TOTOBHOCTb BECTH COBMECTHYHO JESTEIbHOCTh B
WHTEpecax rpakIaHCKoro OOIIECTBa;

— YyMEHHE  B3aUMOJCHCTBOBAaTH C  COLMAJIBHBIMU
WHCTUTYTAaMU B COOTBETCTBUU C UX (YHKUIUSAMU H
Ha3HAYCHHUEM.

MeTtanpeameTHble pe3yJIbTAThI JOJIAKHBI OTPAXKATh:

OBJjaieHNe YHUBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH

NedCTBUSAIMH:

0) cOBMeCTHas J1eSITeJIbHOCTD!

— IIOHUMAaTh u HCII0JIb30BaTh MIpEeUMyIIECTBa
KOMaHJAHOU ¥ UHJIMBUYaJIbHOU paboThI;

— TpUHUMATh  II€JIM  COBMECTHOM  JIEATEIHbHOCTH,
OpraHU30BbIBATh U KOOPAMHUPOBATH ACHCTBUA IO €€
JOCTHIKCHHUIO: COCTAaBJISITh IJ1aH JIeHCTBHI,
pacupenensiaTb poJid C YYeTOM MHEHUN YYaCTHUKOB
00CYyXJIaTh pe3yJIbTaThl COBMECTHOU PabOTHI.

OBjiaieHHe  YHUBEpPCAJBHBIMH  PeryJsITUBHbIMHU

JAefiCTBUAMU:

I) IPUHATHE ce0sl U APYTUX JIIOdei:

— IPUHUMATh MOTUBBI U APTYMEHTBI IPYTUX JOAEH IpU

AOJKHBI  OTpaxkatb B

JucuuninHapHbie (MpeIMeTHbIE) Pe3yJabTAaThl U I0JKHBI

O0TPaKaTh:
IIP6 08. cdhopMupOBaHHOCT, YMEHHH IUIAHUPOBATh U
BBITIOJIHATh ~ XUMHUYECKMM  OKCIEpUMEHT  (TIpEeBpallleHUs

OpPraHUYECKUX BEILECTB IIPU HArPeBaHUU, IOJIYyYEHUE 3THUIICHA
U M3y4EHHE €ro CBOMCTB, KAueCTBEHHBIC pEaKUUMU Ha
albJCTUIbI, KpaxMmal, YKCYCHYK KHCIOTY; J€HaTypauus
OEJIKOB IPH HAarpEBaHHH, IIBETHBIC PEAKIIUU OCIKOB; MPOBOINUTH
peakIMM HOHHOTO OOMEHa, OMNpeleNiTh Cpely BOIHBIX
pacTBOpOB, KaUeCTBEHHbIE PEAKIMH Ha Cylb(ar-, KapOOHAT- U

XJIOPUI-AaHUOHBI, Ha KaTHOH aMMOHHUS; pemiaTth
AKCIEPUMEHTAIbHBIE 3amaur 1o Temam "Meramisl"
"Hemetamnel") B COOTBETCTBHHM C IIpaBUJaAMH  TEXHHKHU
0e30MacHOCTH  MPU  OOpalmeHWH C  BEIIECTBAMU U

na00paTOpHBIM  00OpYJOBAaHUEM; MPEACTABIATh PE3YJIbTAThl
XMMHAYECKOTO JKCIEpuMeHTa B (OopMe 3aluCH YpPaBHEHUH
COOTBETCTBYIOLIMX peaKUMd U (OPMYIMpPOBATh BBHIBOABI Ha
OCHOBE 3THX PE3YJIbTATOB.




aHAJIM3€e PE3yJIbTATOB JICATEIbHOCTH;
pH3HaBaTh CBOE MPABO W IIPABO JAPYTHX JIOACH Ha
OIINOKH;

pa3BHBaTh CIIOCOOHOCTH IMOHUMATh MHP C TO3UIUH
JPYroro 4ejoBeKa.

OK 07.
CopnelicTBOBaTh
COXPaHEHHUIO
OKpY>Karolleu Cpeibl,
pecypcocOepexeHuIo,
MPUMEHSTH 3HAHUS 00
W3MEHEHUU KIIuMaTa,
TIPUHIIHAITBI
OCpEIKITUBOTO
MIPOU3BO/ICTBA,

3¢ pexTUBHO
JIECTBOBAThH B
Ype3BbIYAITHBIX
CUTYaIUAX

JIMYHOCTHBIE pe3yJbTaTbl

AOJKHBI  OTpaxkaTb B

yacTu:
IKOJOI'HYECCKOIro BOCIIMTAHUA:

c(OpMHPOBAHHOCTD DKOJIOTMYECKOM  KYJBTYpHI,
MOHUMAHUE BIMUSHUSA  COLMAIBHO-I3KOHOMUYECKUX
MPOLECCOB Ha COCTOSHUE MPUPOJHON U COLHAIBHOMN

Cpelbl, OCO3HaHME  IJI0OAJBHOIO  XapakTepa
HKOJIOTUYECKUX TTPOOIIEM;
IUIAHUPOBAHME M OCYIIECTBIICHHE [JECHUCTBHM B

OKpY’KallIllel cpeae Ha OCHOBE 3HaHUA Lejei
YCTOMYMBOT'O Pa3BUTHS YEIOBEUECTBA;

AKTUBHOE HEINPUITUE JIECUCTBUM, NMPUHOCAIIUX BPEL
OKpY’Karolieu cpene;

yMEHUE MIPOTHO3UPOBATH
AKOJIOTUYECKHE  TTOCIEACTBUS
JICUCTBUMN, IPEOTBpALIATh HUX.

HeOJ1aronpusTHbIE
IPEANPUHUMAEMBIX

MeTaHpe)lMeTHble pe3yjbTaThbl JOJ/KHBI OTPAKATD:

OBsBi1agenne

YHHBepPCAJbHBIMHU Y4eOHbIMH

NMO3HABATEJIbHBIMU /IeCTBUSAMM:
B) paboTa ¢ ungopmaunmueii:

UCIIONIB30BAaTh  CpelcTBa  MH(QOPMALMOHHBIX U
KOMMYHUKAIIUOHHBIX ~ TEXHOJIOTUH B  pElIeHUU
KOTHUTUBHBIX, KOMMYHUKATUBHBIX u
OpraHU3alMOHHBIX 3a1a4y C coOII0ICHUEM
TpeOOBaHUI HSPrOHOMHUKH, TEXHHKH OE30MacHOCTH,
THUTHUEHBI,  pecypcocOepexeHHs,  NpPaBOBBIX U
3TUYECKUX HOPM, HOpM uH(pOpMaMOHHON

JucuuminHapHbie (MpeaMeTHbIE) Pe3yJbTAaThl M I0JKHBI
0TPaKaTh:

IIP6 01. chopMupOBaHHOCTh MPEJICTABICHUNH: O XUMHYECKOM
COCTaBJISIIOLIEH €CTeCTBEHHOHAYYHOM KapTHUHBI MHUpa, POJU
XUMHH B TIO3HAHWU SIBJICHUM Npupoasl, B (HOPMUPOBAHUU
MBIIUICHUSI W KYJbTYpPHl JIMYHOCTH, €€ (YHKIHOHAIHHON
IPaMOTHOCTH, HEOOXOIUMOW MJii pelIeHUs MPAKTUYECKUX
3a/la4 U SKOJIOTMYECKH OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM Cpelie;

IIP6 10. cdopMupOBaHHOCTH YMEHHWI COOJIIOJATh IMpaBHIIA
HKOJIOTMYECKH  II€JIeCO00pa3HOro TMOBEACHUS B OBITY U
TPYZOBOH JIEATENBHOCTHU B LIEISAX COXPAHEHUSI CBOETO 3710POBbSI
U OKpYXKalolllel MNPUPOAHOW CpEAbl; YYUTHIBATH OMACHOCTH

BOBI{GﬁCTBHH Ha JXKHUBBIC OpraHU3Mbl OIPCACIICHHBLIX BCHICCTB,
IIOHHMMas  CMBICJI  IIOKa3aTCIA HpeHeHLHOﬁ ,HOHYCTHMOﬁ
KOHLOCHTpAHH.




0€30IMaCHOCTH.
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2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJIBHON
JANCHUIIVIMHBI « XUMMU S

2.1. O0beM AUCHMILVIMHBI U BUABI Y4e0HO padoThI

. O0bem B

Buj yueOHoili padoThI
yacax

O0bém 00pa3zoBaTeJIbHOM MPOrPAMMBI IH CITATIJIMHbBI 72
Conepxanue yueOHOro MaTepuaJia 64
BT. U..
TEOPETUYECKUE 3aHATUI 36
IIPaKTUYECKHUE 3aHATUSA 18
n1abopaTopHbIE 3aHATHUS 6
KOHTPOJIbHBIE PAOOTHI 4
IIpodeccnonanbHO OPUEHTHPOBAHHOE COJep:KaHMe (coaep:KaHue 8
MPUKJIAJTHOI0 MOYJIA)
BT. U..
TEOPETUYECKHE 3aHATH 4
MPAKTHYECKUE 3aHITUS 4
IIpomeskyTouHasi arTecTanus (1uddepeHTNPOBAHHBIN 3a4eT) 2
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2.2. TemaTu4ecKMii IJIAH U COAEPKAHNE U CIATIIMHBI

HaumenoBanue
pa3aesioB U TeM

Conep:xanne y4e0HOro MaTepuaja (0CHOBHOE M MPO(eCCHOHAILHO OPHEHTHPOBAHHOE),
JlabopaTopHbie M NPaAaKTHYeCKHEe 3aHATHS, IPUKJIATHONA MOY./Ib

O0BéM
4acoB

®opmupyembl
e
KOMIIeTEeHIIUH

1

2

4

Coaep:xaHue y4eOHOro MaTepuaJia

64

Paznen 1. Teopernueckne 0CHOBBI XUMUM

16

Tema 1.1.
OcHOBHBIE
XAMHAYECKHE ITOHITHS
U 3aKOHBI, CTPOCHHUE
aTOMOB  XMMHYECKHUX
9JIEMEHTOB

Conepxanue y4eOHOro MaTepuaJia

XUMHYECKUH AeMeHT. AToM. Sapo aToma, U30TOMbBI. DJIEKTpOHHAsT 000710YKa. DHEPreTUYECKHe
YPOBHH, TOJYPOBHU. ATOMHBIE OpOHWTANH, S-, p-, d- 3neMeHThl. OCOOECHHOCTH pacHpeeIICHUS
9JIEKTPOHOB MO OpOUTANIsIM B aromMaxX 3JEMEHTOB IMEpPBBIX UYETHIPEX MEPUOAOB. DIEKTPOHHAs
KoHurypamusi aroMoB. OCHOBHBIC XUMUYECKUE 3aKOHBI

HpaKanecmle 3aHATHUSA

[Ipaktuueckass paGora Nel. «OCHOBHBIE KOJMUYECTBEHHbBIE 3aKOHbl B XHMHHM W PpacyeTbl IO
YPaBHEHUSAM XUMUYECKUX PEAKLIHI.

OTHOCHUTEIbHBIE aTOMHasi U MOJIEKYJIsipHas Macchl. MonsipHast macca. KonuuecTBo BelecTsa.
MaccoBast nmonst BemiecTBa. 3akoH ABoraapo. MouspHblii 00beM ra3oB. OTHOCUTENbHAS
IUIOTHOCTH T'a30B. PacyeTsl Mo ypaBHEHHSIM XMMHUYECKHX PEaKIHMi C MCIOJIb30BAHHEM MAaCCOBOU
JIOJIX BellecTBa, 00beMa (HOPMaJIbHBIE YCIIOBHS) ra30B, KOJIUYECTBA BEIIECTBA

OK 01

Tema 1.2.
[Tepuoanueckuii 3aKOH
u [lepuoanueckas
CHUCTEMa XHUMHYECKUX
anemenTtop  J. .
MeHnpeneeBa, UX CBI3b
c COBPEMEHHOM
Teopuen CTPOCHHUS
aTOMOB

Copepxanue y4eOHOro MaTepuaJia

HpaKTH‘{eCKI/Ie 3aHATHUSA

[IpakTuueckast pabora Ne2. «/3ydyeHne nepruoandecKux 3aKOHOMEPHOCTEH U MX B3aUMOCBSI3H CO
CTPOCHHEM ATOMOBY.

[lepuonuueckas cucrema xumuyeckux 3iemeHToB (.M. MenneneeBa. CBsi3b NEPUOAUYECKOIO
3aKkoHa U [leproanyecKkoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB C COBPEMEHHOW TEOPUEN CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHMs CBOMCTB XMMHUYECKHMX 3JEMEHTOB, OOpa3yeMbIX HMHU
IPOCTBIX M CJIOKHBIX BELIECTB IO rpynmnam u nepuoaam llepumonmdeckoil cuctembl. 3Hau€HUE
NEPUOANYECKOTO 3aKOHA M CHUCTeMbl XuMuyeckux snemeHToB J[.M. MenneneeBa B pa3BUTUH
HayKU.

YcTaHOBIEHUE CBS3M MEXAY CTPOCHHUEM AaTOMOB XUMHUYECKUX DJIEMEHTOB U IEPUOJUYECKUM
M3MEHEHUEM CBOMCTB XMMMUYECKHUX IEMEHTOB M UX COCJMHEHUN B COOTBETCTBUU C ITOJIOKEHUEM

OK 01
OK 02
IIK 09.02.07

38.02.08
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[Iepnoanueckoil cucreMbl. PemeHne NpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKHUX 3aJaHUM HaA
XapaKTepU3aluil0 XUMHUYECKUX DJIEMEHTOB «MeTalinueckue / HEeMETaIMUeCKUEe CBOMCTBa
XMMHYECKHX D3JIEMEHTOB B COOTBETCTBUM C HX DJIEKTPOHHBIM CTPOECHHUEM M IOJIO)KCHHEM B
IIEPUOIUYECKON CUCTEME XUMUYECKUX IeMeHTOB /[.1. MenaeneeBa»

Tema 1.3. Copepxanue y4eOHOro MaTepuaJia OK 01
Crpoenne  BemectBa | CTpoeHHe BelecTBa. XMMHUYECKAs CBSI3b. BU/IbI XMMUYECKOW CBsI3M (KOBAJICHTHAS HETIOJISIPHAS
u IIPUPOJIA | MOJSIpHAsl, WOHHAS, MeTajulnyeckas). MexaHu3mbl 00pa30BaHUS KOBAJIEHTHOM XMMHYECKOM
XMMHUYECKOM  CBS3HM. | CBsI3M  (OOMEHHBIH ¥ JTIOHOPHO-aKLENTOPHBIM). BomopomHas  cBs3b.  BaneHTHOCTS.
Mmuoroo6pa3ue DIIEKTPOOTPULIATENbHOCTh. CTeneHb OKHCIIeHUs. IOHBI: KATUOHBI U aHHMOHBI
BEIIECTB IIpakTnyeckue 3aHATHA
[IpakTuueckast padora Ne3. «CTpoeHre BemecTBa U NPUPOAa XUMUYECKON CBSI3U.
JleMoHcTpauust Mojened KpUCTAJUIMYECKUX PELIEeTOK: HWOHHOW (XJIOpHUJl HATpHs), aTOMHOMU
(rpaduT u anmaz), MOJIEKYJISIPHON (YTIEKUCIBIA Ta3, UOMA), METAJUIMUECKON (HATpHiil, MarHuii,
Menp). PemreHne mpakTH4ecKWX 3aJaHWi HA COCTABJIIGHUE AIIEKTPOHHO-Tpaduueckux (Gopmyi
3J1eMeHTOB 1—4 nepnoaoB
Tema 1.4. Copepxanue y4eOHOro MaTepuaJia OK 01
Knaccudukanus, Kiaccudukanus HeopraHndeckux BemecTs. HoMeHKIIaTypa HeOpraHMIeCKUX BeIecTB (OKCHIBI, OK 02
u HOMEHKIIaTypa | TUAPOKCHUBI, KHCIOTHI, CONU). BemiecTBa MOJEKYJISIPHOTO U HEMOJEKYISPHOIO CTPOCHHS.
HEOpPraHUYECKUX ArperaTHple COCTOSIHMA BemlecTBa. Kpucrtaiumyeckune #u amopdHble BemecTBa. 3aKoH
BEILIECTB MOCTOSTHCTBA COCTaBa BEIIECTBA. UMbl KPUCTAIIMYECKUX DPEIIETOK (aTOMHAs, MOJICKYJISIpHas,
MOHHAs, MeTAJJINYECKast). 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIA KPUCTAINIMYECKON PEIIETKU
IIpakTH4yecKue 3aHATHS
[IpakTuueckas pabora Ne4. «HomeHKIaTypa HEOPraHUIECKUX BEIIECTBY.
Pemenne npakTuyeckux 3aJaHuii Mo KiIacCH(PUKAIMU, HOMEHKIATYpe U XUMUUYECKUM (hopMyram
HEOpPraHMYECKUX BEILIECTB pa3JIMYHBIX KJIAcCOB (yrapHblii TIa3, YIJIEKUCIBIA Ta3, aMMHak,
raiieHasi M3BeCTb, HEralieHas WM3BECTh, NMHUTHEBAas COAA W JAPYrUX): Ha3BaHUS BEIIECTB IO
mexayHapoaaoit (MIOITAK) wnm TpuBHanbHOW HOMEHKJIATYpPE M COCTaBJICHHE (OpMyIThI
XUMHUYECKHX BEIIECTB, OMpEJeIeHHe MNPUHAAISKHOCTH K Kiaccy. I[louck wHpopmanuu 1o
Ha3BaHUAM, HIEHTH(UKATOpaM, CTPYKTYpHBIM (opMysiaM. AHAJIN3 XUMHUYECKOW MH(OpMaIuy,
MOJly4aeMOM M3 pa3HbIX HCTOYHUKOB (CpeACTB MaccoBoil uHpopmanuu, ceTb MHTEpHET u
JApyrue)
Tema 1.5. Coaep:xkanue yueOHOro MaTepuasa OK 01
Tumbl XUMMHYECKUX | Xpmudeckass peakius. Kiaccupukanus XUMHUYECKHX PEaklMidi B  HEOPraHWYECKOW W
peaxuuit OPTraHWYECKONW XHMHHU. 3aKOHBl COXPAHEHHS MAacCChl BEIECTBA, COXPAHEHHsS] WM TPEBpaAIICHUS
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SHEPTUU TPU XUMUUYECKHX peaknuax. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEaKIuu (ypaBHEHUS
OKHCIICHUSI-BOCCTAHOBJIEHUS,  CTENEHb  OKWCICHHS,  OKUCIUTEIb W  BOCCTAHOBUTEIND,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE pPEAKLIMU B IPUPOJE, IPOU3BOACTBEHHBIX IIpOLECCaX U
YKU3HEICSITEIIbHOCTA OPTaHNU3MOB)

Tema 1.6. Copepxanue y4eOHOro MaTepuaJia OK 01
Ckopocte xumu4eckux| CKOpPOCTh peakiMy, €€ 3aBHCUMOCTh OT pa3jM4YHbIX (AKTOPOB: HPUPOJBI PEArHPYFOIIHX OK 02
peakuyid. XHMMHUYECKOE| BEIIECTB, KOHIICHTPALMU PEarupyrollux BEHIECTB, TEMIIEPATyphl W IUIONIATU PEaKIHOHHON 1TK09.02.07
paBHOBECHE noBepxHOCTU. TeroBbie dP(HEKThl XUMHUSCKUX PEAKIHA: IK30- U IHJIOTCPMUUYCCKUE PEAKIIHH. 38.02.08

OOparumble peakiuu. XHUMHYEeCKoe paBHOBecue. DakTopbl, BIMAIONIME HA COCTOSHHE

XUMHUYECKOTO PaBHOBECHS (KOHIIGHTpAIlMs PEareHTOB WJIM IMPOJYKTOB pEaKIUH, IaBJICHUE,

temriepatypa). Ilpuniun Jle [llaTtenbe

IIpakTH4YecKue 3aHATHS

[Ipaktuueckast pabora Ne5. «BnusHMe pa3nuuHbIX (AKTOPOB HA CKOPOCTh XHMHYECKOH

peaKIum.

Pemienne mpakTHKO-OPMEHTHPOBAHHBIX 3a/JlaHMK Ha aHaiuu3 (aKTOpPOB, BIUAMOIIMX Ha

M3MEHEHUE CKOPOCTH XUMHUYECKOW peakIuu. 3aBUCUMOCTbh CKOPOCTH XUMHYECKOM PEaKIUU OT

OPUCYTCTBHUS KaTalnu3aropa Ha MpUMEpE pa3joKeHUs NEpOKCHIa BOJIOPOAAa C IOMOIIBIO

QUOKCHJIAa MapraHiia W Karajasbl. PelieHne MNpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha

npumeHnenue npuHiuna Jle-Illarenbe st HaxXOXKICHHUsI HAMPABICHUS CMEIUICHUS PaBHOBECHUS

XUMHUYECKON peaKIiy U aHAIN3 (PAKTOPOB, BIUSIONINX HA CMEIICHNE XHMHUIECKOTO PABHOBECHS
Tema 1.7. ConepxxaHue y4eOHOIro MaTepuaJia OK 01
PactBopsi, Teopus | PactBopel. Buapl pacTBOpPOB IO COJEP)KAHUIO PACTBOPEHHOI'O BEIIECTBA. PacTBOPHMOCTD. OK 02
BJIEKTPOJIUTUYECKON ITonsTue o pucnepcHbIXx cucTeMax. MCTHHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas noms OK 04
JHACCOIAAIIN u|BemiecTBa B pactBope. IlonsaTrue o BomopomHoMm mokaszatene (pH) pactBopa. DiaekTpoiuTrueckas OK 07
HOHHBII 00MeEH mucconuais. CUIbHBIC M cJIa0BIe 3JIEKTPOJUTHI, HEIJIEKTPOIUTHI. Peakiium HoHHOTo 0OMeHa 11K09.02.07

JlaGopaTopHble 3aHATHS 38.02.08

Jlaboparopnas pabota Nel «IIpuroroBieHue pacTBOPOBY.

[IpurotoBnenue pacTBOPOB 3aJlaHHOM MAacCOBOM J10JIed PacTBOPEHHOI'O BEIIECTBA, MPOBEACHUE
peakuuii HMOHHOro OOMEHa, OIpEelIeleHHE Cpelbl PACTBOPOB BEIIECTB C  [OMOILBIO
VHHUBEPCAJbHOTO HMHAWKATOpa (KHUClas, HEWTpalbHas, MIelouHas). 3aJaHusi Ha COCTaBJICHUE
MOHHBIX peakuuid. PemieHne NpakTHUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJlaHUi Ha PacTBOPHI,
HCIOJIb3yeMbIe B OBITOBOW U IPOU3BOJACTBEHHON AESITEIbHOCTH YEJIOBEKa

KonTpoabsnass pabGora
1

CrtpoeHue BeliecTBa U XMMUUECKHUE peakiuu (1o paszeny 1)
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Paznen 2. Heoprannuyeckasi XuMus

10

Tema 2.1.
DU3HKO-XUMHYECKHE
CBOICTBaA
HEOPraHUYECKHUX
BCIISCTB

ConepxxaHue y4eOHOro MaTepuaJia

Mertamnbl. Ilonoxenue wetawioB B Ilepuonuueckoit cucTeMe€ XUMHYECKUX JJIEMEHTOB.
Oco0OeHHOCTH CTPOCHHUS DJEKTPOHHBIX 000JI0YeK aroMoB MeTauioB. OOmmue Qusndeckue
cBoiicTBa MeTa/ioB. CrulaBbl METAUIOB. JJIEKTPOXMMHUYECKUM pAJl HANPSHKEHUH METaIIOB.
XUMHYECKUE CBOMCTBA BAXHEHIIMX METAJIOB (HATPHM, Kajaui, KadblUi, MarHWW, aJlOMHHUM,
IUHK, XpOM, >Keie30, Melab) M ux coequHeHuil. OOmMe crnocoObl MOTYYEHHS METalIOB.
[IpuMeHeHHEe METAIIOB B OBITY ¥ TEXHUKE

Hemeramnel. [lonoxxenne HemetaiuioB B Ilepuoauyeckon cucreMe XxuMudeckux snemeHToB [1.1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUsI aTOMOB. PU3HUECKHUE CBOMCTBA HEMETAIIIIOB. AJIOTPOIUS
HEMETaJJIOB (Ha IpuMepe KHUCIopoAa, cepbl, Gocdopa u yriaepona). XUMUUYECKHE CBOMCTBA U
NPUMEHEHNE BOKHEUITNX HEMETAJUIOB (TrajloTeHOB, Cephl, a30Ta, Gocdopa, yriepoaa U KPEMHHUS)
U HMX COEIUHEHUH (OKCHIOB, KHUCIOPOJCOJEPKALINX KHUCIOT, BOAOPOAHBIX COEIUHEHUN).
[IprumeHeHne BaXKHEUIINX HEMETAJUIOB U UX COCTMHEHUI

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHUIOB, TUAPOKCHIOB,
KHUCJIOT, cojiell M Ap.). I'eHeTnueckas CBsI3b HEOPraHUYECKHUX BELIECTB, NPUHAMISKALUX K
pa3JIMYHbIM KJIacCaM. 3aKOHOMEPHOCTH B U3MEHEHMU CBOMCTB IPOCTBIX BELIECTB, BOJOPOJHBIX
COEJIMHEHU, BBICIINX OKCHJIOB M TUAPOKCHIOB

HpaKTH‘{eCKI/Ie 3aHATHUSA

[IpakTuueckas pabora Ne6. «OU3UKO-XUMUYECKUE CBOMCTBA HEOPTraHMUYECKHUX BEIIECTBY.
CocraBneHne ypaBHEHMM XUMHUYECKMX peakUMid ¢ ydyacTHEeM IMPOCThIX U  CIOXKHBIX
HEOPraHWYECKUX BEIIECTB: METAIJIOB M HEMETaUIOB, OKCHUIOB METAJJIOB, HEMETAIOB U
aM(OTEPHBIX 3JEMEHTOB; HEOPTAaHUYECKUX KHCJIOT, OCHOBAaHMA M aM(OTEPHBIX THIPOKCHUIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEpPU3yIOUIUX UX CBOMCTBA.

Pacuérer Macchl BemecTBa Wi 00bEMA Ta30B MO U3BECTHOMY KOJHMYECTBY BEIECTBA, MACCE WIIH
00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKLMU BELIECTB, Pacy€Thl Macchl (00bEMa, KOJIHUYECTBA
BEIIECTBA) MPOAYKTOB pEaKLUH, €CIIM OJHO M3 BEUIECTB MMEET NpumecH. PelieHue mpakTuko-
OpUEHTUPOBAHHBIX 3a/laHUN Ha CBOMCTBA, COCTaB, MOJYy4YeHHE M OE30MacHOE HCIOJIb30BaHUE
BOKHEHIINX HEOPTaHWIECKHUX BEUIECTB B OBITY M MPO()ECCHOHAIbHON ACATEIbHOCTH YEJI0BEKa

OK 01
OK 02
OK 04

Tema 2.2.
Nnenrudukanus

Copepxanue y4eOHOro MaTepuaJia

JlaGopaTopHble 3aHATHSA

OK 01
OK 02
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HEOPraHUYECKUX JlaGoparopnas padota Ne2 «MneHTudukanms HEOPraHMYECKNX BEIIECTBY. OK 04
BELIECTB Pemenune skcriepuMEHTANBHBIX 337a4 MO0 XMUMHUYECKUM CBOMCTBAM METAJIJIOB U HEMETAJUIOB, IO
pPacCIO3HABAHUIO M TOJMYYCHHIO COCAMHEHHMH METaNIOB M HEMETalioB (B3aMMOJEWCTBUE
THJIPOKCHA QIIOMUHUS C PACTBOPAMH KHCJIOT M IIenodeH,). MaeHTudukanus HeopraHMIeCKux
BEIIECTB C HCIOJB30BaHUEM HX (U3UKO-XMMHUYECKUX CBOWCTB, XapaKTEPHBIX KaueCTBEHHBIX
peaknuii. KauecTBeHHBIE peakiuu Ha Cynbdar-, KapOOHAT- W XJIOPUA-aHHOHBI, HA KATHOHBI
METAJIJIOB ¥ KATUOH aMMOHHUSI
Kontposbnasi padora .
) CBolicTBa HEOPTraHUYECKUX BELIECTB (10 pasneny 2) 1
Paznea 3. Teoperuyeckue 0CHOBbI OPraHU4eCKOM XUMUH 4
Tema 3.1. Conep:xxaHue y4eOHOro MaTepuaJia 4 OK 01
Knaccudukanus, [Ipenmer opranmveckoil XUMHUH: €€ BOSHUKHOBEHHUE, PA3BUTHE M 3HAUYCHUE B MOJTYYCHHH HOBBIX
CTPOEHHE U|BELIECTB W MarepuanoB. Teopust cTpoeHHs opraHuueckux coenuHeHudt A.M. byrtneposa, eé
HOMEHKJIATypa OCHOBHBIE ToNI0KeHUA. CTPYKTypHbIE (POPMYIBI OpraHUYECKUX BeuiecTB. ['oMonorus, nzomepus.
OpPraHMYECKUX BEIIECTB | XMMHUECKas CBA3b B OPraHUYECKUX COEIMHEHUSAX: KPaTHbIE CBSI3U, G- U T-CBS3H. 2
[IpencraBnenne o kiaccupuUKalMKU OpraHUYecKuX BemiecTB. HoMeHkiaTypa OpraHudecKux
CcoeMHEHUH (cucTeMaTu4ecKas) U TpUBHAJIbHbIE HA3BAaHUS BKHEHIINX MIPE/ICTaBUTENIEH KIIacCOB
OpPraHMYECKUX BEILECTB
IIpakTHyeckue 3aHATHS
[IpakTuueckas pabora Ne7. «HomeHKIaTypa OpraHHueCKUX BEIIECTBY.
O3zHakomieHue ¢ oOpa3laMu OpPraHWYECKUX BELIECTB M MaTepuajlaMd Ha MX OCHOBE,
MOJICTTUPOBAHUE MOJIEKYJI OPraHUYECKUX BEIIECTB, HAONIOIEHUE U OMKUCAHNUE JTEMOHCTPAIIMOHHBIX
OIBITOB IO MPEBPALICHUI0 OPraHUYECKUX BELIECTB MPU HAarpeBaHuU (IJIaBI€HHUE, OOYIJIMBaHUE U )
ropenue). CocTaBieHUE MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYIT OpraHMYeCKHX BEIEeCTB
OTJIENbHBIX KJIACCOB, WCIOJIb3YS MX Ha3BaHMsI IO CHUCTEMaTHYECKOW U TpPUBUAIbHOM
HOMEHKJIaType (ITHIIEH, aleTWIeH, IJIMUepuH, (QeHod, ¢opManbIerua, YKCycHas KHCIIO0Ta,
rmiuH). PacdeTsl mpocTeiimeid popMyibl OpraHu4ecKoil MOJEKYJbl, UCXOMAsS W3 3JIEMEHTHOTO
cocrana (B %)
Pa3nen 4. YrieBogopoasl 10
Tema 4.1. Conepxanune y4eOHOro MaTepuasia 8 OK 01
YraeBomopoabl ¥ HX|[IpenenbHble yIaeBoA0POIbI (AIKaHbI): COCTAB M CTPOEHUE, TOMOJIOTHYECKHUIA pl. MeTaH M >TaH: OK 02
IIPUPOJHBIE MCTOYHUKH |cOCTaB, CTPOCHHE, (DU3MYECKHE W XMMHYECKHE CBOMCTBA (pEaKkIHMM 3aMEIICHHS W TOPCHHUS), 2 OK 04

IMOJY4YCHUC U IPUMCHCHHUC.
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HenpenenbHbie yrieBoaopoibl (aIKEHbl, alKaAUEHbI, aJIKUHBI).

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUU psi. DTUIECH U TPOIMUIEH: COCTaB, CTPOCHHE,
bu3MYecCKue U XMMHUYECKHE CBOMCTBA (PEaKlMM THIPUPOBAHMS, TAIIOTCHUPOBAHMS, THAPATAIIUH,
OKHUCJICHUS U TIOJIMMEPHU3AIUH) TIOTyYeHUE U IPUMEHEHHUE.

Ankanuensl: Oytaauen-1,3 u metunOyranueH-1,3, XMMHUECKOE CTPOEHHE, CBOWCTBA (peakuus
MOJIMMEPU3AIUH ), IPUMEHEHHE (JJIs1 CHHTE3a MIPUPOTHOTO M CHHTETHYECKOTO KaydyKa U PEe3UHBI).
AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKHUH psa. AIICTHICH: COCTaB,
XUMHUYECKOE CTpOCHHE, (U3MUECKHEe W XHMHYSCKHE CBOWCTBA (PEaKIMM TUAPUPOBAHUS,
TaJIOTEHUPOBAHUSI,  TUApPATAllMM  TOpPEHHs), TMOJy4eHHe ¢  [pUMEHEeHHe  (MCTOYHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHH JIJIsi CBAPKH U PE3KU METAJJIOB)

ApomaTtrueckue yrieBoJopoasl (apeHsl). beH3on u Tomyon: cocraB, cTpoeHue, (uzndeckue u
XMMHUYECKHE CBOMCTBA (pEaKIMM rajJJOr€HUPOBAHUS U HUTPOBAHMUS), MOITYYEHHE U NPUMEHEHHE.
TokcnuHOCTH apeHOB (BIUsSHHE OEH30Ja HAa OPraHWU3M YelioBeKa). [ eHeTHdyecKas CBSI3b MEXKIy
YIIJIEBOAOPOAAMH, IPUHAICKAITIMHE K PA3IMIHBIM KJIACCAM.

[MpuponaHble UCTOUHUKH YTaeBoaopoaoB. [Ipupoanslii ra3 u nonyTHele HedTsHBIE Ta3bl. HedTh 1
e¢ mnpoucxoxnaeHue. CrocoObl mepepabOTKM HEPTH: MEpPeroHKa, KPEKHHT (TePMHUYECKHIA,
KaTaJUTUYECKUi), nupoian3. [IpoaykTel mnepepaboTkum  He)TH, WX TPUMEHCHHE B
IMPOMBIINIJICHHOCTH

¥ B ObITy. KaMeHHBIH yroJib ¥ IPOJIYKTHI €r0 MepepadoTKu

Tema 4.2.
DOU3HKO-XUMHYECKHE
CBOMCTBa
YIIIE€BOIOPOIOB

ConepxxaHue y4eOHOro MaTepuaJia

JlaGopaTopHble 3aHATHS

JlaboparopHas paboTa Ne3 «CBoiicTBa yIriIeBOJOPOIOBY.

TpuBuanpHas U MEXIyHapOAHAs HOMEHKIATypa, XUMUYECKHE CBONCTBA, CIIOCOOBI MOMy4YEHUS
yriieBoaopoaoB. [lonydyeHue sTHiIeHA M W3YyYEHUE €ro CBOWCTB. MOJEIMpOBaHHE MOJIEKYT U
XUMHYECKHX MPEBpaIeHU YIriIeBOJAOPOJOB (Ha MpUMepe dTaHa, STHIICHA, alleTW/IeHA U Jp.) U
raJIOr€HOMPOU3BOIHBIX

OK 02
OK 04

Paznea S. Kuciaopogocoaepxaiye oprannyeckie coeIuHeHus

14

Tema 5.1.
Crnuptsl. ®enon

Copepxanue yueOHOro MaTepuaJia

[IpenenbHbie 0OJHOATOMHBIE CIIUPTHI (METAHO U ATAHOJ): CTPOCHHE, (PU3UUECKUE U XUMHUYECKHE
CBOMCTBa (peaklUMU C AaKTUBHBIMH METallJlaMM, TaJlOr€HOBOJOPOAAMHU, FOPEHHE), NMPUMEHEHHE.
Bonmopoaneie cBA3M Mexay MOJEKylnamMu crupToB. (DHU3MOJIIOrMYECKOE ACHCTBHE METAHOJIA M
9TaHOJIa Ha OpPraHU3M Y€JIOBEKa.

MHoOroaToMHBIE CHHUPTHI (ITWICHTIUKONIb M TIHMIEPHUH): CTpOeHHUE, (PU3MYECKHe U XMMHUYECKHE
cBOWcTBa  (B3aUMOJEHMCTBUE CO  IIEJOYHBIMU METAJUIAMH, KAyeCTBEHHAs peaklus Ha

OK 01
OK 07
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MHOI0aTOMHbIE CIUPTHI). PU3MOIOrMYECKOe JEHCTBHE Ha OpraHu3M uenoBeka. lIpumeHenue
[JIMLEPUHA U ATUJICHTJIUKOJISL.

®enos. CTpoeHHEe MOJEKYNbl, (pU3MuecKue M XHUMHUYecKHe cBoicTBa (eHosa. TokCMUHOCTH
deHona, ero Gpu3moIOorHIecKoe ACHCTBIE HAa OpraHu3M denoBeka. [Ipumenenne Gpenona

Tema 5.2.
AJBJIETHIBI.
KapOoHOBBIE KHCITOTHI.
Crnoxuble 3(upbl

Copepxanue yueOHOro MaTepuaJia

Anpaeruapl M KeTOHBI ((hopManbAeTHI, aleTaIbJCIH], aleTOH): CTpPOeHue, (QHU3NYecKue Hu
XUMUYECKHE CBOWCTBA (pEakIMM OKHWCICHUS M BOCCTAHOBJICHHS, KAaueCTBEHHBIC PEaKIUM),
MOJIyYCHUE U IPUMEHECHHE.

OOHOOCHOBHBIE TIpelelibHbIe KapOOHOBBIE KHCIOTHI (MypaBbUHAsT U YKCYCHas KHUCIIOTBI):
CTpoeHHE, (HU3MYEeCKHEe W XUMHYECKHE CBOWCTBa (0OIIME CBOWCTBA KHCIIOT, PCAKIUs
stepudukanuu), mnomydyeHue u npuMmeHeHue. C(CreapuHOBas U OJIEMHOBAsT KHCJIOTHI Kak
MPEJICTAaBUTEIIA BBICITMX KapOOHOBBIX KHCIOT. MBUTa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE IEeHCTBUE.

CrnoxxHble 3(pUpHI KaK MPOU3BOIHBIC KApOOHOBBIX KUCIOT. [ Maponu3 CIOXKHBIX 3GUpOB. JKUpHL
I'uaponus xupoB. [IpumeHnenue )xupoB. buosoruueckast poJib KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
VYrieBoabl

Copepxanue yueOHOro MaTepuaJia

YrieBoapl: cocTaB, KiIacCH(HUKAIUS YIIIEBOJAOB (MOHO-, TU- M ToJMcaxapuiabl). [mokoza —
MPOCTEHIINN MOHOCaXapua: OCOOCHHOCTH CTPOCHHS MOJCKYJbI, (DU3MYECKHEe W XHUMHUYCCKUE
CBOWCTBA TJIOKO3bI (B3aumojeiictBue ¢ rtuapokcuaom meau (II), okuciaeHHe amMMHAYHBIM
pactBopoMm okcuna cepedpa (I), BoccraHoBieHHE, OpOKEHUE TIIFOKO3b), HAXO0XKICHHUE B MPUPOJIE,
NPUMEHEHHUE TJIIOKO3bl, OHMOJIOTHYECKas pOJb B JKU3HEACATEIBHOCTH OpPraHW3Ma 4eJIOBEKa.
®dorocunTe3. PpyKTO3a KaK H30MEP TITFOKO3HI.

Caxapo3za — mpeacTaBUTENb TUCAXapUAOB, THAPOIU3 Caxapo3bl, HAXOXKICHHE B MpPUPOJIE U
IPUMEHEHUE.

[Tonucaxapuapl: KpaxMan W LEJUIIOJI03a KaKk MpUPOAHbIe moiuMepbl. CTpoeHue Kpaxmaia U
[EJUTION03bI, PU3HUECKUE U XUMUYECKUE CBOMCTBA KpaxMalia (THIPOJIN3, KAYeCTBCHHAS PEAKIUs C
HOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DOU3NKO-XUMHYESCKHUE
CBOIMCTBa
KHUCJIOPOJ0COAECPKAIINX
OpraHNU4YeCKHUX
COCTMHCHUI

Copepxanue yueOHOro MaTepuaJia

HpaKanecmle 3aHATHUSA

[Ipaktuueckast pabora Ne8. «HomeHwiaTypa  KHCIOPOJIOCOAEPKAIIUX  OPraHUYECKUX
COCIUHEHUINY.

TpuBHuanbHas U MEXAyHApOAHAs HOMEHKIATypa, XMMHUYECKHE CBOMCTBA, CIOCOOBI MOJYyYCHHS
CHHUPTOB M (HEHOJIOB, KAPOOHOBBIX KUCIOT U 3(UPOB, aTbIETUI0B U KETOHOB. COCTaBICHHE CXEM
peakuuii (B TOM 4YHCIE MO NPEAIOKEHHBIM IEMOoYKaM IPEBpalICHUil), XapaKTepH3YIOIINX

OK 01
OK 02
OK 04
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XMMHYECKHE CBOMCTBA KUCIOPOJAOCOAEPKAIINX OPraHUYECKUX COEAMHEHMI

[Mpaktudeckas pabora Ne9. «Xumuyeckne W (U3NYECKHUE CBOMCTBA KHCIOPOIOCOICPIKANIIX
OpPraHUYECKUX COEAMHEHUSD).

[IpoBenenue, HaOmoOIEHHME M ONMCAHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CIHUPTOB,
KaueCTBEHHbIE PEAKLUU OJHOATOMHBIX CHUPTOB (OKHciaeHue sTaHona okcugoMm wmenu (II)),
MHOI'OQTOMHBIX CIIUPTOB (B3auMoOjeHCTBHE riuiepuHa ¢ rugpokcunom meau (II)), anpaerunon
(okucieHnne amMmHauyHbIM pacTBopoM okcupa cepebpa(l) u  rumpoxcmmom memm  (ID),
B3aMMO/IEIICTBHE Kpaxmalia ¢ HOJIOM), U3y4YE€HUE CBOMCTB pacTBOpa YKCYCHON KHCIIOTHI

Pa3jen 6. A3oTcoaep:kamme opraHnyecKue coeInHeHust 4
Tema 6.1. Copaep:xaHue y4eOHOro MaTepuaia 4 OK 01
AMWUHEIL. AMUHBI: METUJIAMHH — MPOCTEHUINUI MpEeACTaBUTEIh AMHHOB: COCTaB, XMMHYECKOE CTPOCHHE, OK 02
AMUHOKHUCIIOTBHI. bu3HYecKrue 1 XUMHUYECKUE CBOMCTBA, HAXOXKCHUE B TIPUPOJIC. OK 04
benku AMUHOKHUCIIOTBI KaK aM(OTEpHBIC OpraHWUYeCKHe CcoequHeHUs. DU3NYecCKue W XHUMHYECKHE

CBOMCTBAa aMUHOKHUCIOT (Ha mpuMepe HIKMHA). buojormyeckoe 3HAYeHHE AMHHOKHCIIOT. 2

Ilentuas.

benku kak mpupoaneie monumepsl. [lepBuyHasi, BTOpHUYHAs U TPETHYHAS CTPYKTypa OEIIKOB.

XUMHYECKUE CBOMCTBA OCJIKOB: THAPOJIN3, ICHATYpAIlUsl, KAYECTBEHHBIC PEAKIIUU Ha OCJIKU

IIpakTHYeckne 3aHATHS

[Ipaktuueckas pabora Nel(. «CBoiicTBa a30TOCOIEPKAIINX OPTrAaHUUECKUX COCAMHEHUID.

dusnueckre 1 XMMUYECKHE CBOMCTBA aMUHOB (PEaKIMy ¢ KUCIOTAMU U TOPEHUS) 1 aMUHOKHUCIIOT 2

(ma mpumepe raunuHa). HaGmrogeHue U onucaHue AEMOHCTPAIMOHHBIX OIBITOB: JE€HATypaus

OCJIKOB ITPH HAIPEBAHUH, [IBETHBIC PEAKIIMH OCIIKOB
Pa3nen 7. BoicOKOMOJIEKYISIDHBIE COETNHEHUS 2
Tema 7.1. Conep:xxaHue y4eOHOro MaTepuaJia 2 OK 01
[Imactmaccel. ITpakTHyecKkue 3aHATHS 2 OK 02
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Kayuyku. Bonokna [Mpaktudeckas pabdora Nell. «CunHTe3, aHaM3 MW KiIacCH(PHUKAIUS BBHICOKOMOJICKYIISIPHBIX OK 04
COCTUHEHUN IIK...
OcHOBHBIE TOHSATHS XHMHHM BBICOKOMOJIEKYNISPHBIX COCIWHEHUN: MOHOMEp, IOJIUMEp,
CTPYKTYpPHOE 3BE€HO, CTENIEHb MOJUMEPU3ALINU, CPEIHSS MOJIEKYIsipHas Macca. OCHOBHbIE METO/1bI
CUHTE3a BBICOKOMOJIEKYJISIPHBIX COSIUHEHHH — MOJMMEpPU3alus U TOTUKOHACHCAIUS.
O3nakomiieHHE ¢ 00pa3laMu MPHUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4IyKOB:
IIaCTMACChl (TIOJUATUIICH, TMOJUIPOIUIICH, MOJUBUHUIXJIOPUA, MOJUCTHPOII); HATYPaTbHBIA U
CUHTCTHUYECKHME Kaydykd (OyTaJMeHOBBIA, XJIOPONPCHOBBIA W W30NPCHOBBINA); BOJIOKHA
(HatypanpHble (XJIOTOK, IIEPCTh, IIEIK), HMCKYCCTBEHHBIE (AlleTaTHOE BOJIOKHO, BHCKO3a),
CHHTETHYECKHUE (KaIlPOH M JIABCaH)
KonTpoabnas padora N
3 CtpyKTypa 1 CBOICTBa OpraHM4YeCcKUX BellecTs (10 pazaenam 3-7)
IIpogeccuonaIbHO OpHEHTHPOBAHHOE CO/lep:KaHue (CoiepKaHue NPUKJIATHOT0 MOAYJIA)
Pa3nen 8. Xumus B ObITY M IPOU3BOJACTBEHHOI 1eATEJIbHOCTH YeJI0BEKa OK 01
Tema 8.1. Conepxanue y4eOHOro MaTepuaJia OK 02
XuMuueckue [IpaBuna sKoOJOrMYECKH 1ETECOOOpPA3HOr0 MOBEACHUS B OBITY W TPYAOBOH AESITENHHOCTH B OK 04
TEXHOJIOTUHU LEeNIAX COXPAaHEHUS CBOEro 3J0POBbS U OKpYXKarolled MNPUPOJHOM Cpeibl, OMAacHOCTb OK 07
B IIOBCCIHEBHOM | BO3JICHCTBUS HA JKWBBIC OPraHU3Mbl OPraHMYECKHUX BEMICCTB  OTICIBHBIX  KJIACCOB

u  mpodeccrnoHalbHOI
NeSITEIbHOCTH YeJIOBEKa

(yrneBomopoasl, CHUPTHI, (EHOJBI, XJIOPOPTaHWYECKHUE MPOU3BOAHBIC, AIBICTHIBI U Jp.),
II0Ka3aTellb NPEJEIbHO JOIYCTUMON KOHIIEHTPALUH U €r0 UCIIOJIb30BAHMUE.

Ponp xumum B oOecnedyeHHH HKOJOTMYECKOM, SHEPreTHYecKol W MUIIeBOH 0e30MacHOCTH,
pa3BUTUM  MEIULIMHBI, CO3JaHUM HOBBIX MaTepHalioB (B  3aBHCUMOCTH OT BHJA
npodeccCuoHaNbHOM e TENIbHOCTH ), HOBBIX UCTOYHUKOB SHEPTUU (aJIbTEePHATUBHBIE HCTOUYHUKU
sHeprun). [loHSATHE O HaydyHBIX METOJAaX TO3HAHUSA BEIIECTB M XWMHUUYECKHX PEaKIIHM.
[IpencraBnenuss 00 OOMMX HAayYHBIX MNPUHIMUIAX MPOMBIIUICHHOTO MOJYYEHUS Ba)KHEUIINX
BEIECTB (Ha MpUMEpPaxX MPOU3BOACTBA aMMHUAKa, CEPHON KUCIOTHI, METAHOJIA).

XuMusS U 370pOBbE UETOBEKa: IMpaBwia O€30MacHOr0 MCMHOJIb30BAaHUS JIEKAPCTBEHHBIX
pernapaToB, OBITOBOM XMMHH B ITOBCETHEBHON KH3HU

HpaKTH‘{eCKI/Ie 3aHATHUSA

[Ipaktuueckas pabora Nel2. «llpumeHeHHEe XMMHMYECKHMX BEIIECTB M TEXHOJOTHI C Y4eToM

Oyaymeit mpodecCHoHaANBHOMN NeSITETLHOCTI.
Pemenune xkeiic-3aau 1Mo TemMaM: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAIMOHATIBLHOTO TMHTAHUS,
BOKHEUIIIME CTPOUTENIbHBIC M KOHCTPYKIIMOHHBIC  MaTEpHAJIbl,  CEIbCKOXO035HCTBEHHOE
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IIPOU3BOJCTBO, KpPacKH, CTEKJIO, Ke€pamMHKa, MaTepuaibl JUIsl 3JIEKTPOHMKH, HaHOMaTepUabl,
TEKCTUJIbHBIE BOJIOKHA, WCTOYHUKU JHEPrHMM, OPraHMYEeCKHME M MHUHEpaJIbHbIE YAOOpEeHUs,
JIeKapCTBEHHbIE M KOCMETUYECKHUE ITpenapathl, ObITOBask XUMUS, MAaTEPHAIIbl U3 UCKYCCTBEHHBIX U
CUHTETHYECKUX BOJIOKOH.

3amura: [IpencraBieHue pe3ynbTaTOB peLIeHUs Keilc-3ajau B (GopMe MUHH-JOKIajAa
(TomyckaeTcsi HCTOIb30BaHUE rPadUIECKUX U MIPE3CHTAIIMOHHBIX MAaTEPHAIIOB)

IIpome:kyTouHasi aTTecTanusi mo gucunanne (quddepeHInpOBaHHBIN 3a4ET)

Bcero

72
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3. yCGJaoBus PEAJIM3ALIUN ITPOT'PAMMBI
OBHIEOBPA3OBATEJBHOU JUCIIUITJINHBI

3.1. TpeOoBaHusi K MHHUMAJIBHOMY MAaTEPHUAIbLHO-TEXHUYECKOMY
o0ecre4eHnIo

JIst peanu3anuy MporpaMMbl TUCIHUIUIMHEI JOHKHBI OBITH MPETyCMOTPEHBI
CIIEIYIONINE CTICIIHATbHBIC TIOMEIICHUS: YIeOHbIN KaOMHET XUMHUH W/UITH YICOHOU
XUMHUYECKOH J1ab0paTopuH.

DddexTnBHOCTh TIpemogaBaHusl  00ME00pa30BATEIBHON  THUCIIATIIUHBI
«XUMUS» 3aBUCUT OT HAJIUYMS COOTBETCTBYIOIIETO MATEPUATbHO-TEXHUYECKOTO
OCHAIEeHUsI. DTO OOBACHICTCS OCOOCHHOCTSIMH JIUCUUIUINHBI, B MIEPBYIO OYEPE/Ib,
e€ OKCIEPUMEHTAIBHBIM XapaKTepoOM, IMUPOKUM CICKTPOM TMPUMEHEHUS |
MPAKTUYECKONM  3HAYUMOCTHIO. PeKkoMeHJyemMoe  MaTepHallbHO-TEXHUYECKOE
obOecrieueHne KaOMHETa XHMHUM UM XUMHUYECKOW JIabopaTOpUHM  BKIIIOYAET:
CIEIUATN3UPOBAHHYI0O MeOelb ¥ CHUCTEMbl XpAaHCHHs, TEXHHUYECKHUE U
AJIEKTPOHHBIE CpeAcTBa OOyYeHHs, JEMOHCTPAllUOHHBIE Yy4eOHO-HATJISIHbIC
ocoOHs, JEMOHCTpAIlMOHHOE O0OpydOoBaHWE © MPHOOPHI, J1AOOPATOPHO-
TEXHOJIOTUYECKOe 000py/I0BaHUE, JaOOPaTOPHYI0 XUMHUYECKYIO MOCYdy, MOJEIU
(oObeMHBIE W IUIOCKHE), HaTypajdbHble OOBEKTHl (KOJUJICKIIMH, XHUMHYECKUE

peaKkTHUBBI), 000PYAOBaHHUE JTAOOPAHTCKOM.

CHeIII/IaJII/I3I/Ip0BaHHaH Me0eJIb M CHCTEMbI XpaHEeHUs

1 | Cros nabopaTOpHBIi IEMOHCTPAIMOHHBIN (C 3alIUTHBIM, XUMOCTOMKUM M TEPMOCTOUKUM
MOKPBITUEM, PAKOBUHOM, IMOJIBOJIKON U OTBEJEHUEM BOJIbl, CAHTEXHUKOM,
JJICKTPUICCKUMH PO3ETKAMH, aBTOMATaAMH aBAPUITHOTO OTKJIFOYCHHS TOKA)

2 | Cron nabopaTopHBII IEMOHCTPAIIMOHHBIN ¢ HAJCTPOWKOM (C 3aIIUTHBIM, XUMOCTOHKUM U
TEPMOCTOMKHUM MOKPBITHEM)

3 | Cron yueHn4eckuil 1a00OpaTOpHbIN, PEryJIUPYEMbII IO BBICOTE (C 3allUTHBIM,
XMUMOCTOHKUM U TEPMOCTOMKHM MOKPBITHEM, PAKOBUHOM, OOPTUKOM 110 HApy>KHOMY
Kparo, MOJIBOJIKOM M OTBEJICHUEM BOJIbI, M CAHTEXHHUKOMN )/CTOJ yUeHUYECKUH,
pEryaupyeMblii 110 BbICOTe (IPUOOpETaeTCs TOJABKO MPH HATUYMH CHEIMATbHOTIO
71a00PaTOPHOTO OCTPOBHOTO CTOJIA) (1O KOAUYECm8Y 00yYaouuxcs)

4 | Ctyn yueHuueckuil (no xoauvyecmasy odyuanowuxcs)

9]

Orserymurenb

6 | Jocka knaccHasi/PenbcoBast cucTeMa ¢ KIIaCCHOM M MHTEPAKTUBHOM JTOCKON
(mporpamMMHOE oOecrieueHune, MPOEKTOpP, KPEIUICHUSI B KOMIUIEKTE)/HHTEPaKTUBHOM
HaHeJbIo0 (IporpaMMHOE 00ecreueHUE B KOMILIEKTE)

7 | Crou ¢ simuKamu JUIsl XpaHEHUs/TyMOOH (pabouee mecmo npenodasamelis)

8 | Kpecno oducHoe (pabouee mecmo npenooasamerns)
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Jlocka mpoOkoBasi/Jlocka MarHUTHO-MapKepHast

10

Cucrema (yCTpOWCTBO) AJis 3aTEMHEHUS OKOH

11

[Ixad BBITSHKHON MAaHOPAMHBII

12

Ixad 11t XxpaHeHUs y4eOHBIX TOCOOMIt

13

ArnTeuka yHUBEpcaabHas JUIsl OKa3aHMsl IEPBOY METUIIMHCKON TTOMOIITN

TexHu4yeckmne cpeacTna

MHOTO(GYHKIIMOHATHHOE YCTPOUCTBO/TIPHHTEP

WHTepakTUBHBIN NPOrpaMMHO-aNNapaTHbIi KOMILIEKC MOOMIIbHBIN MU CTAallMOHAPHBIN
(mporpaMMHOe obecredeHne, IpoeKTop, KpenaeHue B kKoMiuiekre )/PenbcoBas cuctema ¢
KJIACCHOM M MHTEPAaKTUBHOM JOCKOM (IporpaMMHoe o0ecrieyeHue, MpoeKTop, KperieHne
B KOMILJICKTE )/HHTEPAKTUBHON MaHEeNbI0 (IPOrpaMMHOE 00eCTIeYeHHE B KOMILIEKTE)

[lepcoHanbHBIN KOMITBIOTED C Mepudepreii/HOYTOYK (JIMIICH3MOHHOE IPOTPAMMHOE
obecrnieueHne, 00pa30BaTEIbHBIM KOHTCHT M CUCTEMA 3aIIUTHI OT BPSOHOCHOM
nH(bopMaIuu, TporpaMMHoOe ooecnieueHue s nudpoBoit Jadboparopumu, ¢
BO3MOKHOCTBIO OHJIAIH-0ITPOCa)

DJIEKTPOHHBIE CPEACTBA 00yUYeHHsI

DnekTpoHHbIe cpencTBa o0yuenus/MHTepakTuBHBIE 10cOOUS/OHIANH-KYPCHI (110
pazoenam pabouell npocpammol)

JleMoHCTPAUMOHHBbIE YUeOHO-HATJISAIHbIE TOCO0MSI

CrnoBapu, CipaBOYHUKH, SHUUKIIONEIUS (10 XUMUYECKUM HAYKAM)

Kommmiext IIOPTPCTOB BCIUMKUX XUMHKOB

TTocoOust HarIAAHON DKCITO3ULIAN

AW~

[Tepuonnueckas cucteMa xuMuueckux 3neMenToB .M. Menaeneesa

Cnenunaaun3upoBanHas Me0e/ib U CHCTEMbl XpPAHEHUs! 1JIsi XUMHYECKO J1a00paTopuu

JlaGopaTopHbIii OCTPOBHOM CTOJ (JIBYXCTOPOHHUH, C 3alIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKUM MOKPBITUEM, HAJICTOJIBEM, C MOJACBETKON U ANEKTPUUECKUMHU PO3ETKAMH,
I0JIBOJAKOM U OTBEJIEHUEM BOJIbl, U CAHTEXHUKOM)

Ctyn 1a00paTOpHBI, peryIUpyeMbIil O BBICOTE

Crout 1a00paTOPHBIN IEMOHCTPAIIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKHAM U TEPMOCTOHKUM
MOKPBITHEM, PAKOBUHOM, TOIBOJIKOM U OTBEIEHUEM BOJIbl, CAHTEXHUKOH,
AIEKTPUUYECKUMHU PO3ETKAMH, aBTOMAaTaMH aBAPUMHOTO OTKJIFOUEHHUSI TOKA)

Cron 1abopaToOpHBI [EMOHCTPAILIMOHHBIN ¢ HAJACTPOUKOH (C 3aIIUTHBIM, XUMOCTOMKUM H
TEPMOCTOUKUM TOKPBITUEM )

9]

CtoJ ¢ SIMKaMu ISl XpaHSHHSI/ TYMOOH

(o)

Kpecno oducHoe

~

Orserymurenb

JeMoHCTpauMoOHHOEe 000py10BaHNEe M PUOOPHI 1JIs KaOUHeTAa U JIa0opaToOpuu

Becsl anexktponnblie ¢ USB-nepexoaHukom

CTONUK NOabEMHBIN

LenTpudyra 1eMoHCTpaIlMOHHAS

[IITaTUB IEMOHCTPALMOHHBIN

AnnapaT JJIA IPOBCACHUA XUMHWYCCKHUX peaKHI/Iﬁ

Annapar Kunna

OBAMOMETP

['openka yHuBepcanbHas

O [0 [J|N| N | (W (N|—

[Tpubop st UITFOCTPAIIUU 3aBUCUMOCTH CKOPOCTH XUMUYECKUX PEAKIUi OT YCIOBHIA
OKPY>KaroIleH Cpeibl

10

Habop 1151 251eKTpoIn3a 1eMOHCTPAIIMOHHBIN

[Tpubop [uIst ONBITOB IO XUMHH C JIEKTPUUECKUM TOKOM (J1aOOpaTOpHBIN)

12

[Tpubop 11t OKUCIICHMs] CIUPTA HAJl MEAHBIM KaTaJIH3aTOPOM

13

HpI/I60p JJI TTIOJTYYCHMSA I'aJION10aJIKaHOB ,I[GMOHCTpaI_II/IOHHHﬁ
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14

[Tpubop mist moTyUYEHUsI pACTBOPUMBIX BEIIECTB B TBEPJIOM BHUJIE

15 | YcranoBka uis GUIBTPOBAHUS MO BaKYYMOM

16 | [Tpubop A onpesesieHus: COCTaBa BO3yXa

17 | 'a30aHanu3aTop KUCIOPOJa U TOKCUYHBIX Ia30B ¢ HU(pOBOY MHAMKAIIMEH MOKa3aTeneil

18 | ITpubop 1y1st WIUTIOCTpAlMK 3aKOHA COXPAHEHHUsI MAaCChl BEIIECTB

19 | YcTaHoBKa Jyisl IEPErOHKY BEIIECTB

20 | bapomerp-anepou

21 | HabGop nist nu3ydeHus BOJOPOTHON SHEPTCTHKHU

22 | pH-MeTpsI (Dononnumenvroe eapuamusroe 06opyoosatue)
JlabopaToOpHO-TEXHOJ0TH4YeCKoe 000py/10BaHue )i Ka0MHeTa U J1adopaTopun

1 | [Tpubop AJsis moJyueHHUs TaJIONI0AJIKAHOB U CIIOKHBIX 3(UPOB J1a00PaTOPHBII

2 | KonbonarpeBateib

3 | DnexkrpominTka

4 | bansi koMOMHUpPOBaHHAs JIAOOpaTOpPHAs

5 | Bechl 11 chinydnx MaTepuaioB

6 | ITpubop asis mosyueHus ra3os

7 | CnuproBka JiabopaTopHasi

8 | MarnuTHas Memanka

9 | Mukpockor 1iuhpoBoi ¢ pyKOBOJICTBOM IOJIH30BATENS M ITOCOOMEM IS yIaIIUXCsl

10 | HaGop 115t YMCTKH ONTHKH

11 | HabGop nocyjibl 17151 peakTHBOB

12 | Habop mocy/ibl ¥ MPUHAISKHOCTEH JUTsl paOOTHI C MAIBIMHU KOJIMICCTBAMH BEIIECTB

13 | HaGop npuHaIe)kHOCTEH ISl MOHTa)Ka MMPOCTEUIIINX TPHOOPOB 1O XMMUHU

14 | Habop nocyasl ¥ IpUHAIJICKHOCTEN U3 MTponiieHa (MUKpoaabopaTopus)

JlabopaTopHasi XuMHYeCKasi MOCY/AA VISl KaOMHeTa U J1adopaTopum

1 | KommjiekT ko6 1eMOHCTPAIIMOHHBIX

2 | Habop npoOoK pe3nHOBBIX

3 | [lepexond CTEKIJISHHBIN

4 | I[Ipobupka Bropna

5 | [Ipobupka nByXKOJEHHAs

6 | CoelMHUTENb CTEKJISTHHBIN

7 | 3aXuM BUHTOBOM

8 | 3axum Mopa

9 | lllna"r CUIMKOHOBBII

10 | KoMIuIeKT CTeKITHHON OCyAbl Ha NuTHGax IeMOHCTPAIIMOHHBIHA

11 | Jlo3upyromiee ycTpoicTBO (MEXaHUUECKOE)

12 | KommuiekT uzaenuit u3 kepaMuku, dapdopa u dasHca

13 | KommexT j0xex GpaphopoBbix

14 | KoMIuiekT MepHBIX KOJIO Majgoro oobemMa

15 | KoMmuiekT MepHBIX KOJIO

16 | KoMIJIeKT MEPHBIX IIUIMHAPOB MIACTUKOBBIX

17 | KOMIUIEKT MEPHBIX [IJIUHAPOB CTEKJISIHHBIX

18 | KoMIIJIEKT BOPOHOK CTEKJISIHHBIX

19 | KoMIuiekT nuneTok

20 | KOMIUIEKT CTaKaHOB TJIACTUKOBBIX/CTEKIISTHHBIX

21 | KoMIIeKT CTakaHOB XUMUYECKHUX MEPHBIX

22 | KoMmiiekT cTakaHYnKOB I B3BEIINBAHUSA

23 | KoMIUJIEKT CTYIOK C MECTUKAMHU

24 | HabGop mmarenei

25 | HaGop nuHIIeTOB
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26 | HabGop yamek [letpu

27 | TpyOka cTeKJIsIHHAS

28 | DkcukaTop

29 | Yama kpucrayin3aimoHHas

30 | HIumme! TUreIbHBIC

31 | bropetka

32 | ITpobupka

33 | banka 1101 pCaKTHBLI IIOJIMOTUIICHOBAA

34 | banka moj peakTUBBI CTEKJISIHHAS M3 TEMHOT'O CTEKJIA C IPUTEPTOM MPOOKOH

35 | HabGop ckJISTHOK Jis1 paCTBOPOB PEAKTHBOB

36 | Ilamouka cTekJITHHAS

37 | taTuB aas npoOUpoK

38 | KoMmjiekT cpeacTB st MHAWMBUIYaIbHOW 3aITUThI

39 | KoMIIEKT TepMOMETPOB

40 | CymwibHas MaHeN b JAJ1sl TOCYJIbI

41 | ®unprpoBasibHag OyMara/buiabTpel OyMaXKHBIE (00ONOIHUMENbHOE 8aAPUAMUBHOE
obopydosanie)

Mogaesan (00beMHBIE U IUIOCKHE), HATYPaJIbHbIEe 00beKThI (KOJIJIEKIHH, XUMUYECKHe
peakTuBbI) NI KaOuHeTa u JJabopaTopun

Kommmiext MO,I[GJ'IGI‘/‘I KPpUCTAJUIMYCCKUX PCIICTOK

Moiens MOJICKYJTbI OeKa

Ha6op A MOACIIMPOBAHMSA CTPOCHUA HCOPTaHMYCCKHX BCIICCTB

HaGop st MmoienupoBaHusi CTPOCHUSI OPraHMUECKUX BEIIECTB

Habop 115 MojenupoBaHusi CTPOSHUS aTOMOB U MOJIEKYJI

Ha6op JJIA MOACIIMPOBAHMSA 3JICKTPOHHOI'O CTPOCHHUA aTOMOB

KoMmiekT KosuieKmn

R[N N | |W[(N[—

KomIiiekT XuMHudeckux PCAKTHBOB

ObopynoBanue JadOpPaHTCKOI KaOUHeTa XUMUM

CTOJ ¢ SIImMUKaMu JUTsl XpaHEHUs/ TYMOOM

Kpecno oducHoe

CT0J1 J1abOpaTOPHBI MOCYHBIH

CYI_HI/IJ'ILHaH IMaHCJIb IS ITOCY IbL

[kad m1s XpaHeHHs y9eOHBIX TTOCOOMIA

[kad 115 XpaHeHHs] XUMHUYECKUX PEaKTHBOB

[kad mis xpaHeHust 1a00paTOPHOI MOCYbI/TIPUOOPOB

0N [N | N |hB W[~

[IIkad BBITSKHOU

O

JlabopaHTCcKHii CTOI

—_
()

Cryn 1abopaTopHBIi, pETyJIUPYEMBIii 110 BHICOTE

—
—

:‘)HGKTpI/I‘leCKI/Iﬁ AKBAAUCTHILJIATOP

[a—
[\

Hlkad cymmabHbIN

—_
(98]

Pe3uHoBbIe IICPYATKH

_
N

KomrutekT epiieit 11t MbIThs Ja00PaTOPHON TOCY/IbI

3.2. MudopmaniuonHoe odecrnedeHne peajsu3anuy NporpaMmmal
JUist  peanuzan  OpOrpaMMbl  JUCHUIUIMHBL  OMOIMOTEUHBIH  GOHA
00pa3oBaTeNbHON OpraHu3alui JOJKEH WMETh TMeYaTHbIE W/WIW SJICKTPOHHBIC

y4eOHUKH W pa3pabOTaHHBIE B KOMIUIEKTE C HHMH ydeOHbIE mocoOus (mpu
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HAJIAYUH), JOMYIIEHHBIC K HCIIOJB30BAHUIO MPH pean3aiu 00pa3oBaTeIbHBIX
porpaMM CpeaHero MpodecCHOHAILHOTO 00pa30BaHMUs, peain3yeMbIX Ha 0ase
OCHOBHOT'0 00I1IeT0 00pa3oBaHusI.

[Ipu peanu3arnuui MporpamMMmbl JUCIUILUIMHBI BO3MOYKHO HCITOJIb30BAHHE
AJIGKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB, JOMYMIEHHBIX K HCIOJIB30BAHUIO TIPU

peanu3aiyu 00pa3oBaTelIbHBIX IPOrPaMM CPEIHETO 00IIEro 00pa3oBaHms®.
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4. KOHTPOJIb W OIEHKA PE3YJbBTATOB OCBOEHUA

OBIIEOBPA3OBATEJIbHOM ITUCIUILIAHBI

KoHTpoiap ¥ oOlLieHKa pe3ylbTaTOB OCBOEHHsS 0011e00pa3oBaTeNbHON

JUCIUTUTMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PEe3yJIbTaThl, HAllpaBICHHbIC
Ha ¢opMHUpoBaHHE OOHMX U MPO(PECCHOHANBHBIX KOMIIETCHIIMM M0 pasjesiaMm
U TEMaM CoJIepKaHusl yueOHOTro MaTepHaa.

Ob6mas/npodeccnonaabHas

Tun oueHoYHbIX

OEPEKITUBOTO MPOU3BOCTBA, A (PEKTUBHO
JICHCTBOBATH B YPE3BbIYANHBIX CUTYaLUsAX

Paznen/Tema .
KOMIIeTeHI U MepOonpUsATHI
OK 01. Beibupats ciocoObI penieHus Tema 1.1-1.7
3a/1a4 PO eCCHOHAILHON ACATEIHbHOCTH Tema 2.1, 2.2
MPUMEHUTEIBHO K Pa3JIMYHbIM KOHTeKcTaM | Tema 3.1 TectupoBanue
Tema 4.1 YcrHbIi onpoc
Tema 5.1-5.4 Pemenue pacu€THbIx 3a/1a4
Tema 6.1 Habumonenue 3a xoqom
Tema 7.1 BBITTOJTHEHUS TTPAKTHUKO-
Tema 8.1 OpPUEHTUPOBAHHBIX 3aJaHUN
OK 02. Mcnonb30BaTh COBPEMEHHBIE Tema 1.2, 1.4, [IpencraBnenue
CpelcTBa MOUCKA, aHAJIU3a U 1.6,1.7 pe3yibTaToOB
UHTEpIpeTanuy HHPOpMauu, u Tema 2.1,2.2 MPAKTUYECKUX U
uH(GOPMaIMOHHBIE TEXHOIOTUH IS Tema 4.1,4.2 71a00paTOpHBIX PadoOT
BBITTOJIHEHUS 33129 TPOPECCHOHATIBHON Tema 5.2-5.4 [IpoBenenne XUMHUYIECKOTO
NEATEILHOCTH Tema 6.1 AKCIIEPUMEHTA
Tema 7.1 Boinonnenue
Tema 8.1 KOHTPOJIBHBIX
OK 04. Tema 1.7 pabor 1o
O} dexTuBHO B3aUMOICHCTBOBATH U Tema 2.1, 2.2 pasaeinam JuCHUIUIMHBI
pa60TaTI, B KOJUIEKTHBE U KOMaHE Tema 41, 4.2 Ol1ieHKa CaMOCTOSITEILHO
Tema 5.2-5.4 BBITIOJIHEHHBIX 3aIaHUI
Tema 6.1 3amura penieHus Kenc-
Tema 7.1 3aza4 (¢ yuetoM Oyayuei
Tewma 8.1 npodeccuoHanbHOMI
OK 07. ConelicTBOBaTb COXPAHEHUIO Tema 1.7 JESTEIIbHOCTH)
OKpY>Karolle Cpebl, Tema 5.1 Brinonnenue 3aganuit
pecypcocOepexeHuo, MpuMeHsITh 3Hanust | Tema 8.1 MIPOMEKYTOUHON
00 M3MEHEHUHU KJIMMATa, TPUHIUIIBI aTTecTaluu
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