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1. OOmas xapakrepucTuka padodeil mporpaMmbl 001e00pa30BaTeJbHOM AHC-
HUIIMHBI «XHMHD)

1.1. MecTO IMCHHUILUIMHBI B CTPYKTYpe NpodeccHoHaIbLHOH 00pa3oBaTeIbHOM
nporpammsl CIIO:

OO6mieobpazoBaTenbHas AUCHUILINHA «XUMUSD SBISETCS 00s3aTebHON 4acThlo 00-

11eo0pa30BaTeNbHOTO IIMKIIA 00pa3oBaTesibHON Mporpammel B cooTBeTcTBHM ¢ DI'OC

10.02.04 Ob6ecneuenrne UHPOPMAITMOHHON OE30MACHOCTH TEIECKOMMYHHUKAIIMOHHBIX
CUCTEM (npogheccuu/cneyuanvrocmu)

1.2. HCJ’II’I ! IVIAHUPYEMbIC PE3YyJabTAaThbl OCBOCHUA NTUCHUILJIMHDBI

1.2.1. leab AuCUMILIAHBI

Coneprkanue rnporpammbl 0011e00pa3oBaTeIbHON TUCIUILTMHBI « XUMHUSD) HaIlpaBie-
HO Ha JIOCTH)KEHHUE Pe3yJIbTaTOB €€ U3YUYEeHHs B COOTBETCTBHH C TPEOOBAHUSIMU
dI'OC COO ¢ yuerom npodeccuonanbuoi HanpapieHHOCTH PI'OC CIIO.

1.2.2. Ilmanupyemble pe3yJibTAThl OCBOEHUSA 00111€00Pa30BATEIbHON JUCIUILIU-
HbI B cooTBeTcTBHH ¢ PT'OC CIIO 1 Ha ocHoBe ®PI'OC COO
Ocoboe 3naueHue qucruiuinHa umeeT npu hopmupoBannu u pazputun OK u [1K



O01mue KOMIeTeHIINHU

IlianupyemMblie pe3yabTaTbl 00y4eHUsI

Oomrue

JAucuunimHapHbie

0KO1 Bsibupats criocoObl pelieHus
3a7a4 IpoQecCuOHaIBHOMN IeITeNbHOCTH MIPHUMe-

HUTCJIbHO K pa3JIMYHBIM KOHTCKCTaM

B ygactu TpynoBoro BocruTaHus:
- TOTOBHOCTh K TPYAy, OCO3HAHUE LIEHHOCTHU
MacTepcTBa, TPYAOJI0OuE;
- TOTOBHOCTH K AaKTHBHOH J€sATEIbHOCTH
TEXHOJIOTUYECKOW M COLMAJIbHOW HAampaBJICH-
HOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MIAHUPO-
BaTh U CaMOCTOSITEILHO BBITIOJHATH TaKYIO Jie-
SITEIbHOCTD;
- HHTEpec K pa3nudyHbeiM chepam mpodeccuo-
HaJIbHOM HEATECILHOCTH.
OBnaneHre yHUBEPCATbHBIMH YYEOHBIMHU TMO3HA-
BaTEJILHBIMH JCHCTBUSIMH:

0a30BbIE JIOTUYECKHE NEHCTBUSL:
- CaMOCTOSTENIFHO (OPMYJIUPOBATH U aK-
TyaJIM3upoBaTh MpoOJIeMy, pacCMaTpUBaTh €€
BCECTOPOHHE;
- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WU
OCHOBaHUS JJIsI CpaBHEHUsI, KiacCuUKAIUU U
00001IeHMS;
- OompenelnsaTh LEeNlH JesITeIbHOCTH, 3aJaBaThb
napaMeTpbl U KPpUTEPUU UX JOCTHKEHHUS,
BBISIBIIATH 3aKOHOMEPHOCTH U IPOTHBOPEUHS B
paccMaTpuBaeMbIX SIBJICHUSX;
- BHOCHUTHh KOPPEKTHUBHI B JIEATEIHLHOCTH, OIlE-
HUBAaTh COOTBETCTBHE PE3YJbTATOB IICJISAM,
OLIEHUBATh PUCKU MOCIEACTBUN JAEATEIbHOCTH;
- pa3BUBATh KPEATUBHOE MBILIUICHUE TNPHU pe-

- BJIAJETh CHCTEMON XUMHYCCKHMX 3HAHHH, KO-
TOpas BKJIIOYAET: OCHOBOMOJIATAIONINE TOHSITHUS
(XMMUYECKHUIA DJIEMEHT, aTOM, JJICKTPOHHAas
obosiouka aroma, s-, p-, d-3JIeKTpOHHBIE OpOU-
TaJli aTOMOB, HWOH, MOJICKYJa, BaJICHTHOCTb,
3JIEKTPOOTPHIIATECIIBHOCTD, CTCIICHbh OKHCIICHUS,
XUMHYECKass CBS3b, MOJb, MOJIIpHas Macca,
MOJISPHBIH 00BEM, YTJIepOJIHBIN CKeleT, PyHK-
[MOHAJIbHAS TPYIIa, paauKall, U30MEPUs, U30-
MepbI, TOMOJIOTUYECKHUI PsZl, TOMOJOTH, yTIie-
BOJIOPOJBI, KUCIOPOJ- U a30TCOJEpKaIIue CO-
eIMHCHMsI, OMOJIOTMYECKH aKTHUBHBIC BEIIECTBa
(yrimeBoasl, )KUPHI, OCITKH), MOHOMED, TTOJTUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC
COCJIMHCHUS, KPUCTAIUITMYCCKAsT PEIIeTKa, THITBI
peakuui
BOCCTaHOBHMTEIIbHEIE,

XUMHUYCCKHUX (OKI/ICJ'II/ITGJ'II)HO--

9K30-U  HHJIOTEpMHUE-
CKHe, peakIuu HOHHOro oOMeHa), pacTBOD,
9JICKTPOJIUTBI, HCIJICKTPOJIUTHI, SJICKTPOJIUTHU-
YeCKaid aucconuanusda, OKUCIUTCIb, BOCCTAHO-
BUTEJIb, CKOPOCTh XUMHUYECKOW pEaKUUH, XHU-
MHYECKOE paBHOBECHE),
(Teopuss XMMHUUYECKOTO CTPOCHUS OPraHUYECKUX
BemecTB A.M. BytiepoBa, Teopust 371€KTpOJI-
TUYECKOW JHCCOIMAlMU, MNEePUOJUYECKUN 3a-

kon JI.MA. Menneneena,

TCOpUU HW 3aKOHBI

3aKOH COXpaHEHUs

Maccel), 3aKOHOMEpPHOCTH, CHMBOJUYECKUN




[ICHUH KU3HEHHBIX MPOOJIEM.
0a30BbIe UCCIIEIOBATENBCKUE JICHCTBUSA:
- BJAJETh HaBBbIKaMU y4eOHo-
HCCIIEJ0BATEIILCKOM M IIPOCKTHOU AEATEIbHO-
CTH, HaBBIKAMHU pa3pelieHus npooieM;

- BBISABJISTH NPUYUHHO-CIEICTBEHHBIC CBS3U U
aKTyaJIu3upoBaTh 3a1ady, BBIIBUTAaTh THIIOTE3Y
€€ PCIICHUs, HaXOAUTh apryMEHTHI I J0Ka3a-
TEJIbCTBA CBOMX YTBEP)KJIECHUH, 3a/7aBaTh napa-
METPBl U KPUTEPUH PELIEHUS;

- aHaJIM3UPOBATH MIOJIyYEHHBIE B X0J1€ PELICHUS
3a/1a4M pe3yJbTaThl, KPUTUUECKH OLIEHUBATh X
JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBHUSX;

- YMETb IEPEHOCUTD 3HAHUA B II03HABATEIIbHYIO
U MPaKTUYECKYI0 OOJacTHU IKHU3HEAEATENIbHO-
CTH;

- YMEThb MHTETrpUpOBATh 3HAHUS M3 pPa3HBIX
npeIMEeTHBIX o0llacTel;

- BBIABUraTh HOBBIE UJEU, NIpEaaraTb OpUTHU-
HaJIbHbIE TIOAXO/Ibl U PEIICHUS;

- CIIOCOOHOCTH UX UCIIOIb30BaHUS B IIO3HABA-

TEJIbHOW U COLMAJIbHOM MPaKTUKE

SI3BIK  XHUMUH, (PAKTOJOTUYECKHE CBEACHUS O
CBOWMCTBaX, COCTaBe, MOJYUYCHUU U O€30TaCHOM
MCTIOJb30BAaHUM BAXXHEUIIUX HEOPTaHUYECKUX
U OPraHUYECKHUX BEIIECTB B OBITY U MpaKTHUUE-
CKOH JIeSATEIbHOCTH YEIOBEKA;

YMETh BBIABIATh XapaKTE€pHbIE NPU3HAKH U
B3aMMOCBSI3b M3YUYECHHBIX MOHSATHH, NPUMEHSATH
COOTBETCTBYIOIIME TOHATUS MPU ONUCAHUU
CTPOCHUS U CBOMCTB HEOPraHMYECKHUX U Opra-
HUYECKUX BEIIECTB U MX MPEBpPAICHUU; BBISB-
JATh B3aMMOCBSI3b XMMUYECKUX 3HAHUU C TO-
HATUSIMU M TIPEACTABICHUAMU JIPYTUX €cCTe-
CTBEHHOHAYYHBIX IPEIMETOB;

- yMeThb HCNOJIb30BaTh HAWMEHOBAHMS XU-
MHYECKUX COCJUHEHHN MEXIYHAPOJHOTO COIO-
32 TEOPETUYECKOW W TPHUKIATHOW XUMHUU U
TPUBHAJIbHBIE HA3BAHUS BAXHEHIIMX BEIIECTB
(3THIIeH, aleTWJIeH, TiMLepuH, (eHon, ¢op-
MaJIbJIeTH/], YKCyCHasi KUCJIOTa, TJIUIUH, yrap-
HBI a3, yrJeKUCIbIM ra3, aMMHaK, ramieHas
U3BECTh, HETallleHass U3BECTb, MUThEBAsI COJa U
JIPYTUX), COCTaBIATH (OPMYJIBI HEOpPTaHUYE-
CKUX M OpPraHWYEeCKUX BEIIECTB, YPaBHEHUS
XUMHYECKUX peaKkluil, 0OBSICHATh UX CMBICI;
NOJATBEPKAaTh  XapakTepHblE  XUMHYECKHE
CBOMCTBA BEUIECTB COOTBETCTBYIOIIMMU HKCIIE-
pUMEHTAMU M 3alUCsIMHU YpPaBHEHUU XUMHUYeE-
CKHX PEaKIUii;

- yMeTh

yCTaHaBJIMBAaTb NpUHALJICIKHOCTD

HN3YYCHHBIX HCOPraHWMYCCKUX M OPraHUYCCKUX




BELIECTB K ONPENCIECHHBIM KJIacCaM W Ipyniam
COCMHEHUM, XapaKTepu30BaThb HX COCTAB U
Ba)KHEWIIME CBOWCTBA; OMNPENENATh BUIABI XH-
MHYECKUX CBsI3el (KOBaJEHTHAas, MOHHAs, Me-
TaJUTMYECKasi, BOJOPOJIHAS), THIBl KPHUCTAJIIH-
YEeCKHX PEIIETOK BEIIECTB; KIACCU(DHUIIUPOBATH
XUMHUYECKUE PEAKIIUH;

- chopmMupoOBaTH MPEACTABICHUS: 0 XHu-
MHYECKON COCTaBJIAIOLIEN
€CTECTBCHHOHAYYHOM KapTUHBI MUpa, pPOJH

XUMUU B MO3HAHUU SBJICHUN NMPUPOABI, B (Hop-
MUPOBAHUU MBIIUICHUS U KYJIbTYpPbI JIMYHOCTH,
ee¢ (yHKIIMOHAJIBHON TPaMOTHOCTH, HEOOXOIH-
MO ISl pemIeHus MPaKTUYECKUX 3a1ad U KO-
JOTUYecKd 00OCHOBAaHHOTO OTHOWIEHHUS K CBO-
eMy 370pOBBIO U MIPUPOTHON Cpere;

YMETb ITPOBOJUTH PACUETHI [0 XUMHUUECKUM (Pop-
MyJIaM U YPaBHEHUSM XUMHUYECKUX PEAKIIHi C
UCTIOJIb30BaHUEM (PU3MUECKUX BEJIIMYHMH, XapaKTe-
PHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOU CTOPO-
HBI: Macchbl, 00beMa (HOpMaJIbHBIC YCIIOBHS) Ta-
30B, KOJIMYECTBA BELIECTBA; NCIIOIB30BaTh CH-
CTEMHBIC XMMUYECKUE 3HAHUS ISl IPUHATHS pe-
IIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYaINsAX,
CBSI3aHHBIX C BEIIECTBAMH U MX ITPUMEHEHHEM

OK 02. Mcnonp30BaTh COBPEMEHHBIE CPEICTBA
NIOWCKa, aHAJIM3a U MHTEPIPETaluu UHHOpMAIIHH,
¥ MH()OPMAITMOHHBIE TEXHOJIOTHUH JIJIS1 BHITIOJIHE-
HUS 337124 TPO(ECCHOHATBHOM eSITeNbHOCTH

B o6nactu 11eHHOCTH HAYYHOTO MMO3HAHMS:

- chOpMHPOBAHHOCTP MHUPOBO33PEHUS, COOT-
BETCTBYIOLIEI0 COBPEMEHHOMY YPOBHIO Pa3BHU-
THUS HayKd U OOILECTBEHHOHN MPaKTUKU, OCHO-
BAHHOT'O0 Ha JUayore KyjabTyp, CIOCOOCTBYIO-

- YMETh IUJIAHUPOBATh M BBHIMIOJTHATH XHUMHUUE-
CKUH JKCHEpUMEHT (IpeBpallleHuss OpraHuye-
CKUX BEILECTB IPHU HArpeBaHUH, IOJIy4YEHUE
STUJIEHA U U3yYE€HHUE €ro CBOMCTB, KaueCTBEH-
HbIE€ peakIuy Ha albJeTHAbl, Kpaxmal, yKcyc-




IIETO OCO3HAHHMIO CBOETO MECTa B IOJHUKYJIb-
TYPHOM MUDE;
- COBEpUICHCTBOBAHUE SI3BIKOBOM M YUTATEIb-
CKOHM KYyJBTYpPBI KaK CPEACTBA B3aUMOJEUCTBUS
MEXy JIIOAbMU U NTO3HAHUS MUPA;
- OCO3HAaHME IIEHHOCTHM HAY4YHOH JesATelbHO-
CTH, TOTOBHOCTb OCYIIECTBJISATh NMPOEKTHYIO U
UCCIIEIOBATENbCKYIO JESITENbHOCTh MHAUBUIY-
aJbHO U B TPYIIIIE;
OBnajeHne yHUBEpPCATbHBIMU Y4E€OHBIMH ITO3HA-
BaTENbHBIMU JICHCTBHUSIMMU:

pabota ¢ uapopmarmeii:
- BJIQJ€Th HAaBBIKAMHU MOIYUYEHHUs] UHPOpMAIUU
U3 UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIb-
HO OCYILECTBJATh MOMUCK, aHAIU3, CUCTEMAaTH-
3allMI0 U HMHTEpHIpeTanuo HHPOpMAIUu pas-
JUYHBIX BUAOB U GOPM MpEACTaBICHNUS;
- CO3/1aBaTh TEKCTHl B PAa3JIUYHBIX (hopMaTax c
y4eTOM Ha3Ha4YeHUss MHPOPMAIUU U LEJICBOU
ayAUTOpUU, BBIOMpAs ONTUMAIbHYIO (GOpMYy
NpEACTaBICHUS U BU3yaIH3allNH;
- OLIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh
uH(popManuMu, €€ COOTBETCTBHE IPABOBBIM H
MOPaJIBHO-3TUYECKUM HOpMaM;
- HUCIOJIb30BaTh CPeJCTBA MUHPOPMALMOHHBIX U
KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH B pELICHUHU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3aIMOHHBIX 33/1a4 C COOII0IeHnEM Tpebo-
BaHUI SPrOHOMUKH, TEXHUKU 0€30M1acCHOCTH, T'H-
THEHBI, PECypcocOepeXeHus, IPaBOBbIX U dTHYE-

HYIO KHUCIIOTY;
- IeHaTyparus OCeIKOB MPU HATPEBAHUU, IIBET-
Hble peakuuu OEIKOB; MIPOBOAMUTH PEaAKLUH
MOHHOTO OOMEHa, OIpeaessiTh Cpeny BOJHBIX
pacTBOPOB, Ka4eCTBEHHbIE PEAKIUU Ha CYyJb-
dart-, kapOoHAT- U XJIOPHUI-aHHOHBI, HA KaTHOH
aMMOHHUS; pellaTh YKCIEepUMEHTAJIbHBIE 3a/1aun
no temaMm "Metamnel" 1 "Hemeramisl") B coot-
BETCTBUU C NMpaBUJIaMHU TEXHUKHU OE30MaCHOCTH
npu oOpalleHuH C BellecTBaMU M J1abopaTop-
HBIM 000pYJOBaHMEM; IPEACTABIATh pe3yJIbTa-
Thl XUMUYECKOTO SKCIIEPUMEHTa B popMe 3amu-
CH YpaBHEHUH COOTBETCTBYIOIIMX PEAKIUN U
dbopMyIupOBaTH BHIBOJbI Ha OCHOBE 3TUX pe-
3yJbTaTOB;

- YMETh aHAJIU3UPOBATh XUMHYECKYI0 HH)OP-
Malio, MOJy4aeMyl0 U3 pPa3HbIX HMCTOYHUKOB
(cpenctB maccoBoi nHpopmanuu, cetb HTEp-
HET U APYTHUE);

- BJIAAeTh OCHOBHBIMH METOJaMU HAyYHOTO
MO3HAHUS BEIIECTB U XUMHYECKUX SIBICHUM
(mabnromeHue, U3MEpPEHHE, DKCIEPUMEHT, MO-
JIeINPOBAHUE);

- YMETh HPOBOJUTH pacueThl MO0 XUMHYECKUM
dbopMmynaM M ypaBHEHUSAM XUMUUYECKHX peak-
UH C UCIOJb30BaHUEM (DU3WUYECKUX BEIMYHH,
XapaKTepU3yIOIKUX BEUIeCTBA C KOJHUYECTBEH-
HOH CTOpPOHBI: Macchl, oObeMa (HOpMalbHbBIC
yCIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; HC-
M0Jb30BaTh CHCTEMHbIE XHMHUYECKHE 3HAHUSA




CKUX HOpPM, HOpM MH(OPMAITMOHHON Oe301acHO-
CTH;

- BJIaACTb HABbIKAMU PACIIO3HABAHHA U 3alIUTHL
uHpopmanuu, uHPOPMAMOHHON Oe3omacHo-

CTH JIMYHOCTH,

g NPUHATHUS PEUICHUN B KOHKPETHBIX KHU3-
HEHHBIX CUTYalUsX, CBA3AHHBIX C BELIECTBAMU
U UX IPUMEHECHUEM.

OK.4 DdhexTnBHO B3aMOIeHCTBOBATh M pabo-
TaThb B KOJIJICKTHUBEC

- TOTOBHOCTB K CAMOPa3BUTHIO, CAMOCTOS-
TEJIbHOCTU U CaMOOIIPEEICHUIO;

-OBJIaJICHUE HAaBBIKAMU y4eOHO-
UCCIIE10BATENIbLCKOM, IPOEKTHOU U COLUAIBHOU
nesTenpbHocTH; OBIaJeHNe YHUBEPCAIbHBIMU
KOMMYHUKAaTUBHBIMU JAE€HCTBUAMU;

- COBMECTHAs JEATCIbHOCTD;

- TIOHMMATh U MCHOJIB30BaTh IPEUMYILECTBA
KOMaHJIHOW ¥ WHAUBUIYaJIbHONU paObOTHI;

- TIPUHHUMATh IL€JIM COBMECTHOM IEITEIbHO-
CTH, OPTaHU30BBIBATH U KOOPAMHUPOBATH JIEH-
CTBUS 110 €€ JOCTUIKECHUIO: COCTaBJIATh
IJIaH JEUCTBUM, pacHpenessaTh POJIHU C y4ETOM
MHEHHMI YyYaCTHUKOB OOCYXIaThb pe3yJIbTaThl
COBMECTHOM PabOTHI;

- KOOpJMHUPOBAaTH M BBIMOJHATH paldoOTy B
YCJIOBUSX pEaTbHOr0, BUPTYaJbHOI'O U KOMOU-
HUPOBAHHOI'O B3aUMOJEHCTBUS;

- OCYILIECTBIATH MO3UTHUBHOE CTPATETUUECKOE
NOBEJACHUE B PA3JIMYHBIX CUTyalHsIX, IPOSB-
JSATh TBOPYECTBO M BOOOpakeHHE, ObITh MHU-
LIHATUBHBIM

- OBJAJEHHE YHUBEPCAJIbHBIMU PETYJIATHB-
HBIMU JEUCTBUSIMU:

- YMETh IJIAHUPOBATh W BBIMOJHATh XMUMHYE-
CKHMI SKCIEepuMEHT (NpeBpalleHUus OpraHuye-
CKMX BEIIEeCTB NpH HAarpeBaHUHU, MOJIy4YEHUE
3TUJICHA U M3Y4YEHUE €ro CBOICTB, KaUECTBEH-
HbI€ PEaKIMU Ha albJeTHIbI, KpaxMmal, YKCyc-
HYIO AeHaTypamusi OelKoB
HarpeBaHWM, LIBETHBIE PEaKUHWH OEIKOB; IpO-
BOAWTH PEAKIMH HOHHOTO OOMEHA, ONMpEeaeNiTh
Cpely BOJHBIX PAacTBOPOB, KadeCTBEHHBIE pe-

aknuuu Ha cynbdar-, kKapOoOHAT- M XJIOPH-

KHCIIOTY; npu

AHUOHBI, HA KaTHOH aMMOHUS; peIlaTh JKCIIe-
pUMEHTaJIbHbIE 3a7jauu 1o TemMam "Mertamisl" u
"Hemeramnbl") B COOTBETCTBUM C IpaBHIaMU
TEXHUKH O€30MacCHOCTU NpU OOpaIIEHUH C Be-
mecTBAaMU U JIAOOPATOPHBIM 00OPYJIOBaHUEM;
NpEACTaBIATh PE3yiAbTaThl XUMHUUYECKOTO HJKC-
nepuMeHTa B opMe 3alucH ypaBHEHHH COOT-
BETCTBYIOUIUX peakuuii u GopMyIupoBaTh BBI-
BOJIbl HA OCHOBE 3THX PE3yJIbTATOB




- mpuHATHE ce0s U APYTHUX JIOCH:

- IPUHUMATh MOTUBBI U apI'YMEHTHI APYTUX
HIOI[eﬁ HpI/I AHaAJIN3¢C pe3yanaT0B ACATCIIBHO-
CTH;

- TpPU3HaABaTh CBOE MPABO U MPABO APYTHUX JIFO-
e Ha OIIMOKH;

- pa3BUBaTh CIIOCOOHOCTH MIOHMUMATh MHUP C ITO-
3UIIUH JIPYTOTO YeIOBEKa;

OK 07 CozneiicTBOBaTh COXPaHEHUIO OKPYIKato-
I IPUPOAHOMN CPeIIbl, PeCypcocOepekeHHUIO,
MPUMEHSITh 3HaHUs 00 U3MEHEHHUH KIIMMAaTa,
MIPUHITUTIEI O€PEKHOTO TIPOU3BOICTBA, YD PEeKTUB-
HO JCHCTBOBATh B UPE3BbIYANHBIX CUTyaAIUSIX.

B o6macT 3K010TH4eCcKOro BOCITUTAHMUS:
- ¢chOpPMUPOBAHHOTO IKOJOTUUYECKOU KYIbTY-

pBIL,
SKOHOMHYECKHUX MPOLECCOB HA COCTOSHUE MPU-

MOHUMAaHUE  BIUAHUSA COLMaJbHO-
pOMHOW U COIMAIbHOM Cpeabl, OCO3HAHUE TJIO-
0aJbHOTO XapaKTepa dKOJOTHUECKUX MPOOJIeM;
- IUIAHUPOBAHME U OCYUIECTBJICHUE ACUCTBUI
B OKPY’KAIOIIEH Cpelle Ha OCHOBE 3HAHMUA LieJIeH
YCTOMYUBOTO Pa3BUTHUS YEJIOBEUYECTBA;
AKTUBHOE HEINPUATUE NACUCTBUM, MPUHOCSIIUX
BpEl OKPYKAKILIEH Cpelie;

- yMeHHuEe MPOTrHO3UPOBATh HEOJIATONPUSITHBIE
JKOJOTMYECKHE TMOCIEACTBUAS MpeANpUHUMAE-
MBIX JE€MUCTBUH, TPEAOTBpAIATh UX;

- pacIIMpeHUe OMNbITA JESATEIbHOCTH 3KOJOTHU-
YECKOW HAIPaBJICHHOCTH;

- OBIIaJICHUE HaBBIKAMU Y4eOHO-
UCCIIE10BATENIbLCKOM, IPOEKTHOU U COLUAIBHOU
JeSITeIbHOCTH;

chopmupoBaTh MpeACTABICHUS:

- 0 XMMHYECKOHN COCTaBISIONIEH, €CTECCTBCH-
HOHAy4YHOU KapTUHBI MHUpPa, POJIU XUMHHU B TO-
3HAHUM SIBJICHUW NPUPOIBI, B (HOPMUPOBAHUHU
MBIIUICHUS U KYJIbTYpPbl JIUYHOCTH, €€ QYHKIIU-
OHAJILHOW TPaMOTHOCTH, HEOOXOIUMOW ISt
pelIeHNs] TPAKTUYECKUX 3a7a4d U 3KOJOTHUYECKHU
000CHOBAHHOTO OTHOIICHHUS K CBOEMY 370pPO-
BBIO U NIPUPOJHOU CPELE;

- yMeTh COONIOJaTh MpaBHUIIA IKOJOTUYECKHU
1eecoo0pa3Horo MOBeACHUS B OBITY U TPYAO-
BOM JI€ATENBHOCTHU B LIENSAX COXPAHEHHS CBOETO
300pPOBbSl U OKpY’KalUel MTPUPOJHON Cpeisbl;
YUYUTBIBATh ONACHOCTh BO3JEUCTBUS HA KUBBIE
OpPraHU3Mbl ONPEJEIEHHBIX BEIIECTB, NOHUMAs
CMBICJ IOKa3aTelslss NPEeAeIbHONW JOIIyCTUMOU
KOHLEHTpaluu

[IK 1.1. ITpon3BOaUTH MOHTaX, HACTPOUKY, MTPO-
BepKY (YHKIIMOHMPOBAHUS M KOHPUTYpUPOBAHHE

OBnaneHve yHUBEPCAIbHBIMH YYEOHBIMHU MMO3HA-
BaTEJbHBIMU JIUCTBUSAMU:

- YMETh MJIAHUPOBATH U BBIMOIHITh XUMUUECKHIA
SKCIIEPUMEHT (IIPEeBpaLCHHs] OPraHUYECKUX Be-




00opy10BaHUsI HHPOPMAITMOHHO-
TEICKOMMYHHUKAIIMOHHBIX CHCTEM U CETeH;
1K 3.3. OcyuiecTBasTh 3aUMTy HHOOPMAIH OT

YTCUYKH IO TCXHUYCCKUM KaHaJIaM B HHq)OpMaLIH-
OHHO-TCIICKOMMYHUKAITUOHHBIX CUCTCMAX U CCTAX
C UCITOJIB30BAHUCM TCXHUYCCKUX CPCACTB 3allIUThI
B COOTBETCTBUU C IPEABABIIACMBIMUA Tpe6OBaHI/I-
SAMAN

- TPOU3BOJUTH MOHTaX, HACTPOIKY, NMPOBEPKY
(YHKIMOHUPOBAaHUS M KOH(UTYypUpOBaHHE 000-
pyZaOBaHUs UH(POPMALIMOHHO-
TEJIEKOMMYHHUKAI[MOHHBIX CHUCTEM M CeTei - pas-
pabaThIBaTh TUIAH PEIICHHS MPOOJIEMBI C YYETOM
aHaJM3a HMMEIOIINXCSl MaTepUANbHBIX M Hemare-
PHAITEHBIX PECYPCOB;

- OCYIICCTBJISTH 3aIUTy MHPOPMALUHU OT YTEUKH
0 TEXHWYECKUM KaHalaM B HWH(pOpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHBIX CUCTEMAX U CETSX C UC-
MOJIb30BAHUEM TEXHUYECKHX CPEIICTB 3allUTHl B
COOTBETCTBUH C PEIbIBISAEMBIMU TPEOOBAHUAMU

[IECTB MIPU HATPEBAHHH, TTOyYCHUE ITUIICHA U
U3y4YeHHE €ro CBOMCTB, KAUYECTBEHHBIC PEaKIIUU
HAa allbJICTU/IBI, KpaXMall, YKCYCHYIO KUCIIOTY; Je-
HaTypaIus OeJIKOB MpU HArpeBaHUH, IBETHHIC pe-
aKIuu OEJTKOB; MPOBOANTH PEAKIITUU HOHHOTO 00-
MeHa, OIPEENSITh Cpely BOJIHBIX PACTBOPOB, Ka-
YECTBEHHBIE PEAKIIUU Ha CyNbdaT-, KapOoHaT- U
XJIOPUJI-aHUOHBI, HA KATHOH aMMOHMSI; peliaTh
AKCIIEPUMEHTAJIbHBIE 33J1a4M 10 TeMaM ""MeTtai-
abl" 1 "Hemetamisl") B COOTBETCTBUU C IpaBUJa-
MU TEXHUKH 0€30MaCHOCTH MPU OOpAIIEHUH C
BEIIECTBAMH U JIA0OPATOPHBIM 000PYI0BAHUEM




2. CTpykTypa u cojaep:kaHue 0011eo0pa3oBaTeIbHOM TN CIUIIINHBI

2.1. O0beM y4yeOHOM TUCHUIJIMHBI U BUABI Y4eOHOH padoThl

Buna yueOHoi padoThI Oobvem 6 ua-
cax

O0bem o0pa3oBaTeJIbHON MPOrPAMMBI IUCHUILIMHBI 82

B T.Y.

OcHOBHOE coJiep:KaHue 74

TEOPETUYECKOE 00yUCHHE 36

MPAKTUYECKUE 3aHATHUS 28

nabopaTtopHbIe pabOThI 10

IIpogeccrnonaibHO OpUEHTHPOBAHHOE CO/lepPKkaHue (coaeprka- 6

HHME NPUKJIATHOT0 MOAYJISA)

B T. U.:

TEOPETUYECKOE 00yUeHHE 2

IMPAKTHYCCKUEC 3aHATHUA

IIpome:xyrounas arrecranus (nnddepeHuMPOBAHHBIN 324€T) 2




2.2. TeMaTHuyeCKMil IJIAH U COJAEPKAHUE TUCHUIIMHBI

Conep:xxanue yue0OHOro marepuaja (0CHOBHoOe ¥ NpogecCHOHAIBHO OPH-

HaumenoBanue pa3jaesioB "
€HTHPOBAaHHOE), J1a00pATOPHbIE M MPAKTHYECKUE 3aHATHS, IPUKJIATHON

O0bem | @opMupyembie

H TeM YacoB | KOMIETeHU U
MOYJIb (IIPU HAJTUYHMH)
1 2 3 4
OcHOBHOe coJepkaHue
Pa3nen 1. OCHOBEI CTPOEHUS BEIIECTBA 6 OK 01. OK 02
I'ema I.1.

N

Copepxanue yueOHOro Marepuasa

CoBpemeHHast Mojienb CTpoeHUsI atoMa. CUMBOJHUYECKUN A3BIK XUMHUH. | 2
XUMHYECKUN dAJIEeMEHT. DJIeKTpoHHas KoHpurypamus atoma. Krmaccu-
bukanus XUMHUYECKHX JJIEMEHTOB (S-, p-, d-aineMeHTsl). BaneHTHBIE
3JIEKTPOHBI. BalleHTHOCTh. DJEKTpOHHAs NMPUPOJAa XMMHUUYECKOW CBS3H.
DJIEKTPOOTPUILIATEIIPHOCTh. BUIBI XWMHUUYECKOW CBs3M (KOBaJEHTHas,
MOHHAs1, MEeTaJNInYecKas, BOJOPOJIHAs) U CIOCOOBI ee 00pa3oBaHMs

CTtpoeHue aToMOB
XUMHUUECKUX JIEMEHTOB
Y IpUPOa XUMHUYECKOU
CBSI3U

IIpakTHuyeckass padora. PenieHne 3a7aHuil Ha UCIOJB30BAaHUE XUMHU- | 2
YEeCKOW CMMBOJIMKM M Ha3BAHWM COCIMHEHHUN MO HOMEHKJIATYpPE MEKAY-
HapOJHOI'0 COI03a TEOPETUUYECKOW M MPHUKIATHON XUMHUH U TPUBUAIb-
HBIX Ha3BaHUM I COCTABJICHUS XUMHUYECKHX (HOPMYJ IBYXaTOMHBIX
COeNMHEHUN (OKCHUIOB, CyAb(UIOB, TUAPUIOB U T.I.) U APYTHUX HEOP-
FaHUYECKUX COCJUHEHUN OT/IENIbHBIX KJIACCOB.

[IpakTHueckue 3amaHusl HAa YCTAaHOBJEHHE CBSI3M MEXIYy CTPOCHUEM
aTOMOB XUMHMYECKHX 7JJIEMEHTOB M NEpPUOJUYECKUM H3MEHEHUEM
CBOMCTB XMMHMYECKUX 3JIEMEHTOB U UX COCAUHEHUN B COOTBETCTBHUH C
noJiokeHueM Ileprnoauueckoit CUCTEMBI.

Tema 1.2.
[leproanueckuii 3aK0oH U
tabaumna (.M. Mennene-
eBa

Copneprxanue yueOHOTO MaTepuana 2

ITpakTuueckas padora [lepuogudeckas cucreMa XMMHUYECKUX 3JIEMEHTOB | 2
.. MengeneeBa. ®uznueckuii cmbica I[lepuogunueckoro 3axona J[.U.
Meunneneena.

3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMUUYECKHUX JIEMEHTOB,
00pa3yeMbIX UMHU NMPOCTHIX CIOKHBIX BEIIECTB B COOTBETCTBUH C IIO-
JI0)KEHUEM XMMHUUYECKOTO 3j1eMeHTa B [lepuonnueckon cucreme. Mupo-
BO33pEHUYECKOEe U HayuHoe 3HaueHue Ilepuoguueckoro 3akona J[.1.




Menneneesa. [Ipornossr /.M. MenneneeBa. OTKpbITHE HOBBIX XUMHUYE-
CKHUX 3JIEMEHTOB. Penienne npakTuko-opueHTHPOBAHHBIX TEOpETHYC-
CKHUX 3aJlaHUH Ha XapaKTepHU3aIUI0 XUMUUECKUX JIEMEHTOB «MeTan-
YecKkue / HeMETAUIMYECKUE CBONHCTBA, AJIEKTPOOTPUIIATEIILHOCTh XUMU-
YECKHX AJIEMEHTOB B COOTBETCTBUU C UX JICKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B MEPUOJUYECKON CUCTEME XUMHUYECKUX yieMeHToB JI. 1.
MeunneneeBay

Paznen 2. Xumuueckue peakiy

nn

10

Tema 2.1
TuIbl XUMHYECKUX PEAKIUN

Conepxanue yueOHOTO MaTepuaia

Knaccudukanus 1 THIIBI XUMHUYECKUX PEAKIHMA C y4aCTHEM HEOPTaHUYECKUX
BelecTB. CocTaBieHUE YpPaBHEHUN PEaKIUid COCTUHEHUS, PA3JIOAKEHHUS, 3a-
MCIICHUA, O6M€Ha, B T.4. peaKuHﬁ I‘OpeHI/I}I, OKHUCJIICHUA-BOCCTAHOBJICHUSL.
YpaBHEHUS OKUCTIEHUSI-BOCCTAHOBIICHUS. CTeneHb okuciaeHus. OKUCIUTENb U
BOCCTAHOBUTEIIb.

CocraBrieHre U ypaBHUBaHHE OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKITUIH
METOJIOM 3JIEKTPOHHOTO Oananca. OKUCIUTETFHO-BOCCTAHOBUTEIBHBIE PeaK-
IIMU B IPUPOJIC.

IIpakTnueckas padora. KonnuecTBeHHbIE OTHOIIEHHS B XUMUU. OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PACUEThI 10 YPaBHEHUSIM XUMUYECKUX
peakuuii. Mosb Kak eUHMIIA KOJIMYEcTBa BemecTBa. MossipHast Macca. 3ako-
HBI COXPaHEHHS MAcChl U SHEPTUH. 3aKOH ABoraapo. MoJisspHbIi 00BeM Ta-
30B. OTHOCHTENBHAS INIOTHOCTH Fa30B. PacueTsl 10 ypaBHEHUSAM XUMUYECKUX
peaKIuii C UCTI0JIb30BaHUEM MacCChl, 00beMa (HOpMaJIbHBIC YCIIOBHS) Ta30B,
KOJIMYECTBA BEILIECTBA

Tema 2.2. DnekTponuTuue-
CKaida guccouuanus

CopneprkaHue yueOHOTO MaTepraa

Teopus anekTpoUTUUECKON quccoranuu. MoHbl. DneKTponnuThl, HEAJIEK-
TponuThl. Peakimu nonnoro oomena. CocTtaBiieHHE peakiiuii HOHHOTO OOMeHa
MyTEM COCTABJICHUSI X MOJIHBIX U COKPAILLIEHHBIX HOHHBIX ypaBHeHUU. Kuc-
JIOTHO-OCHOBHBIE peakIMu. 3aJaHUsI HA COCTABJICHUE HOHHBIX PeaKINi

JlaGopaTopHasi padora. "Tunsl XuMH4YECKUX peakui".

HccnenoBanne TUMOB (IO COCTaBY U KOJIUYECTBY UCXOIHBIX U 00pa3yo-
HIMXCs BELIECTB) U NMPU3HAKOB XMMHYECKUX peakuuil. [[poBenenue peax-
Ui HOHHOT'O0 OOMEHa, OTpe/ieJIeHnEe Cpellbl BOIHBIX PAaCTBOPOB. 3aJaHU

OK 01, OK 04




Ha COCTAaBJICHUEC MOHHBIX peaKI_II/II\/'I

KOHTpOJIbHAs paooTa I CTPOCHNE BellleCcTBa U XUMHUCCKIE pCaKnN

Pa3zaea 3. CtpoeHne U CBONCTBAa HEOPraHNYECKUX BEIECTB

20

Tema 3.1.

Knaccudukanus, HomeH-
KJIaTypa U CTPOCHUE HEOP-
TaHUYECKUX

BEIIIECCTB

Conepxkanue yueOHOrO MaTepuaia

=)}

[Ipenmet Heopranmveckoit xumun. Kinaccudukanus HeOpraHUYECKUX
BeniecTB. [IpocTeie u cioxHbie BeuecTBa. OCHOBHBIE KJIACChHI CIOXKHBIX
BEIICCTB (OKCHJIBI, TUIPOKCHUBI, KUCIOTHI, COJIH). B3anMoCBsI3b Heopra-
HUYECKHUX BEIIECTB. ArperaTHble cCOCTOsIHMS BemecTBa. Kpucrannuue-
ckue u amop¢HbIe BemecTBa. THIBI KPUCTATUTUIECKUX PEIIETOK (aATOM-
Hasi, MOJIEKYJIsIpHAsl, HOHHAs, MeTaJNInuecKas). 3aBUCUMOCTh (PU3HUIECKUX
CBOMCTB BEILIECTBA OT TUIA KPUCTALIMNYECKOU pEUIETKU. 3aBUCUMOCTh
XHMHYECKOH aKTHBHOCTH BEIIIECTB OT BUJIa XUMHUYECKOH CBSA3H M THIIA
KpUCTAJUTHYECKON pemieTku. [I[puauHbpl MHOTOOOpa3us BENIeCTB

IIpakTnyeckas padbora

Homenknarypa HeopraHM4ecKHxX BEIIECTB: Ha3BaHUE BEILIECTBA UCXOMS U3 UX
XUMHYECKON (OPMYIIbI MM COCTABICHUE XUMUYECKOH (POPMYJIBI HCXOAS U3
Ha3BaHus BellecTBa 1o MexayHapoanoit (MIOITAK) unu TpuBuaibHOM HO-
MEHKJIAType.

Pemienne npakTHueckux 3aJaHui 1O Kiaccu(UKauy, HOMEHKIIAType U XH-
MHYECKUM (OpMyJIaM HEOPraHMUYECKUX BEIIECTB Pa3IMYHBIX KJ1accoB (yrap-
HBIN ra3, yIJIEKUCIIbIM ra3, aMMHaK, ralieHas U3BeCTb, HEraleHas U3BeCTb,
NUTHEBAs COJA U APYTUX): Ha3bIBAaTh U COCTABIATH (POPMYJIIbl XUMUYECKUX
BELIECTB, ONPEIENATh IPUHAAIEKHOCTD K KJlaccy.

HcTtouyHnkn XuMU4ecKkor nHpopMaIuu (CpeacTB MaccoBOil nHpopManuu,
cetb MuTepHeT u apyrue). [louck nHpopmanuu no Ha3BaHUAM, UJICHTH-
¢ukaTopam, CTPYKTYpHBIM hopMmynam

Tema 3.2. ®usuxo-
XUMHUYECKHUE CBOMCTBA HE-
OpPraHMYECKHUX BELIECTB

Coneprkanne yueOHOTO MaTepraa

10

Mertamibl. Obmme pu3nyeckre 1 XuMU4ecKne CBOMCTBa MeTayuioB. CriocoOb!
HoJTy4eHHs. 3HauCHHE METAJUIOB ¥ HEMETAJUIOB B TIPUPOJIE U )KU3HEICATEIb-
HOCTH YeJIOBEKa M OpraHn3MoB. Koppo3usi MeTayioB: BUABI KOPPO3UH, CIIOCO-
OBl 3aIIMTHI METAIJIOB OT KOPPO3HUHU

OK 01, OK 02,0K 04,
1K 3.3.




Hemerannpl. O0Ouue ¢pusnveckue 1 XUMHYECKHE CBOHCTBA HEMETAJIOB.
Tunuunsie cBoiictBa HemeTtamnoB IV- VII rpynn. Knaccudukamus u

HOMEHKJIaTypa coeJuHEeHUuN HeMeTauioB. KpyroBopoTsl OHOTEHHBIX
3JIEMEHTOB B MPUPOE

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB (OKCH-
JIOB, TUJIPOKCUJIOB, KUCJIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB MPOCTHIX BEHIECTB, BOAOPOAHBIX COCTMHEHUM, BHICIIUX OKCUAOB U
TUAPOKCHJIOB

IIpakTnyeckas padbora

CocraBieHne ypaBHEHUN XUMUUYECKUX PEAKLUN C yHaCTUEM IIPOCTHIX U
CJIOKHBIX HEOPraHUYECKHUX BEIIECTB: METANIOB M HEMETAJJIOB; OKCHIOB Me-
TaJlJIOB, HEMCTAJIJIOB U aM(bOTepHBIX 9JICMCHTOB; HCOPIraHNMYCCKUX KUCJIOT,
OCHOBaHUM U aM(POTEPHBIX THAPOKCUIOB; HEOPTaHUUECKUX COJIeH, XapakTe-
PU3YIOIIMX UX CBOMCTBA. PenieHne npakTuKo-OpUeHTUPOBAHHBIX TEOPETHYE-
CKHX 3aJlaHHI Ha CBOMCTBA, COCTaB, MOJyueHHEe 1 0€30MacHOE UCIOJIb30BaHNE

BO)KHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHUECKON JAEATEIbHO-
CTH YeJIOBEKa

Tema 3.3
Nnentudukanus
HEOPraHUYECKHUX
BCIIECTB

Conepkanue yueOHOro MaTepuaia

(8]

JlabopaTopHas pabora «aenTudukanus HEOPraHMUECKUX BEIIECTBY.
Pemenne SKCINCPUMCHTAJIBHBIX 3a/Ja4 IO XUMHUYCCKHUM CBOMCTBAM MeETal-
JIOB 1 HCMCTAJIJIOB, IO paCIIO3HABAHHUIO U MMOJYUYCHUIO CO€I[I/IH€HHI>'I MC-
TaJIJIOB U HEMETAJIJIOB.

Nnentudukanusa HeopraHM4eCcKUX BEIIECTB C UCMOJIb30BaHUEM UX (U3U-
KO-XUMHYECKUX CBOMCTB, XapaKTEPHBIX KAaueCTBEHHBIX peakuuii. Kaue-

CTBEHHBIE peaKlUHNHu Ha cynb(par-, KapOOHAT- U XJOPUI-aHUOHBI,HA KaTHU-
OH aMMOHUS

KOHTpOJIbHAs paboTa 2 CBOMCTBA HCOPTaHUYCCKUX BCIICCTB

Pa3zgen 4. CtpoeHue 1 CBOMCTBAa OPTraHUYCCKHUX BEIICCTB

30

Tema 4.1 Knaccuduxa-
1[Usl, CTPOCHHE U HOMEH-
KJIATypa OPTaHHYIECKUX

Coneprkanue yueOHOTO MaTepraa

=)

[TosiBaeHue U pa3BUTHE OPTaHUYECKONW XUMHUHU KaK HAayKH.
[Ipenmer oprannuecko XumMmun. MecTo U 3Ha4eHUEe OpraHuye-
CKOIl XMMHUH B CUCTEME €CTECTBEHHBIX HayK.

OK 01, OK 02, OK
04, IIK 3.5. IIK 1.1.




BCIICCTB

XUMHYECKOE CTPOCHUE KaK MOPSAJOK COCAMHEHHUS aTOMOB B MOJIEKYJE
COTJIaCHO UX BaJeHTHOCTU. OCHOBHBIE MOJ0KEHUS TEOPUN XUMHUYECKO-
ro CTpOEHUs opraHuyeckux coeauHeHuit A.M. byrtnepoBa. Yriepon-
HBIM CKEJIET OPraHu4YeCKOW MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BEIIECTB
OT XMMHYECKOT0O CTPOEHHS MoJieKya. 3omepus u usomepsl.

[Tonsitue o dyHkumoHanbHOU rpynme. Pagukan. [IpuHmuns kinaccudu-
Kal[Md OpraHWYecKUX cOoelMHeHU. MexayHapoaHas HOMEHKJIAaTypa H
NPUHIUIBI HOMEHKJIATyphl OopraHuueckux coenuHeHuid. [lonstue 006
a30TCOAEPKALIUX COCAMHEHHSIX, OMOJIOTHYECKH AaKTHUBHBIX BEIIECTBAX
(yrneBomax, xupax, Oenkax u Jap.), BEICOKOMOJICKYJISIPHBIX COCIMHCHU-
X (MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO)

IIpakTnyeckas padbora

Homenknatypa opraHu4ecKkux COeTUHEHUN OTACTbHBIX KJIACCOB (HACHIIIECH-
HbIE, HEHACBHIIIICHHBIE U aPOMaTHYECKHE YIIIEBOAOPOIbI, CHUPTHI, (PEHOIBI,
QJIbJICTUIbI, KETOHBI, KApOOHOBBIE KMCIIOTHI U Jip.) CocTaBeHUE MOIHBIX U
COKpAIIEHHBIX CTPYKTYPHBIX OPMYJT OPTraHUYECKUX BEIECTB OTIENIbHBIX
KJIACCOB, MCIOJIB3YsI UX HA3BaHUS 110 CUCTEMAaTUYECKON M TPUBHAIBHOM HO-
MEHKJIaType (3TUJIEH, alleTHIICH, TIIHIepUH, (EHO, PopMaIbIeTru, YKCyCHas
KUCJIOTa, TIUIHH). PacdyeTsl mpocTeiinei hopMyibl OpraHu4ecKoil MoJieKy-
JIbl, UICXO/IsI U3 BJIEMEHTHOT0 cocTaBa (B %)

Tema 4.2.
CBolicTBa OpraHUYECKHUX
COCIMHECHUN

CopneprkaHue yueOHOTO MaTepraa

16

PU3UKO-XUMUYECKUE CBOMCTBA OPraHMYECKUX COECIMHEHUN OTIEIbHBIX
KJIaCCOB (0OCOOCHHOCTH KJacCH(PUKAIIMKU U HOMEHKJIATYPbl BHYTPHU KJiac-
ca; TOMOJIOTHYECKHUH psif u oOmas ¢opMysa; uzomepus; puznueckue
CBOMCTBA; XUMHUUYECKHE CBOMCTBA; CITOCOOBI MOTYyUCHHUS):

- TIpeJleNIbHBIE YTIIEBOAOPOIbI (aJIKaHbl U LUKJIOANKaHbl). ['opeHne MeTrana
KaK OAWH M3 OCHOBHBLIX MCTOYHHUKOB TCIIJIa B IMIPOMBINIJICHHOCTHU U 6BITy.
CBolicTBa NPUPOJHBIX YIVIEBOJOPOJIOB, HaX0XAEHUE B NPUPOJE U NpPH-
MEHEHUE AIKaHOB;

- HCIIPCACIbHBIC (aHKeHBI, AJIKNHBI U aHKaI[I/IGHBI) U apOMAaTUYICCKUC YyI'-
neBoaoponsl. [lopeHue aneruiieHa Kak HCTOYHUK BBICOKOTEMIIEPATyPHOTO
MJIaMCHU IJId CBAPKU U PE3KU MCTAJIJIOB

- KHUCJIOpPOJACOJEpKaIIe COeqUHEHUs (CHUPTHl U (EHOIbI, KapOOHOBHIE
KHCJIOTHI ¥ 3(QUPBHI, aJIbJACTUIBI U KETOHBI, XKUPHBI, yrieBoasl). [IpakTuye-
CKO€ TNPUMEHEHUE JTUJICHIJIMKONIS, TnuiepuHa, ¢enona. [Ipumenenue
dopmanpaeruia, aneTanbAeruia, YKCYCHOM KHUCIOThL. Mpulia Kak coJiu
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BBICHIMX KapOOHOBBIX KHCIOT. Mololue cBOMCTBa Mblia

- a30TcoJAepiKaIue COeTUHEHHS (AaMUHBI U1 aMHUHOKHUCIOTHI, Oenku). BoI-
COKOMOJIEKYJIIpHbIE COEJUHEHUS (CUHTETHYECKHe U OHOJOrMYEecKU-
akTUBHBIE). MoHOMeEp, MmoauMep, CTPYKTypHOoe 3BeHo. llonmmepusanus
3TUJIEHA KaK OCHOBHOE HAIlPaBJICHUE €r0 HCIOJIb30BAHUS.

['eneTnueckas cBs3b MEXAY KJIacCaMU OPTaHMYECKUX COETUHEHUN

IIpakTnyeckas padbora
CBoiicTBa OpPraHMYECKUX COCAWHEHHUH OTIEIBbHBIX KJIACCOB (TPHUBHAIB-
Hasl 1 MEXJIyHapoJHas HOMEHKJIaTypa, XUMHUYECKHE CBONCTBA, CIOCOOBI
MOJYYCHHs): TIpeAcibHbIe (aJKaHbl W IUKIOAJKAHBI), HEMpEaeIbHBIC
(anmkeHbl, aJKWHBI M alKaJHeHbl) U apOMaTUYECKHE YTJIEBOJOPOIHI,
CIIUPTHI ¥ (PEHOJIBI, KAPOOHOBBIE KUCIOTH U d(QHUPHI, AIBJCTUIBI U KETO-
Hbl, aMUHBl U aMHUHOKHUCJIOTHI, BBICOKOMOJEKYJISPHbIE COCUHEHUS. 3a-
JlaHUsI HAa COCTABJICHUE YPAaBHEHUM XMMHUUYECKHX PEAKIUW C ydyacTUEM
OpPraHMYEeCKUX BEIIECTB HA OCHOBAHUU MX COCTaBa U CTPOCHUS
CocTaBlieHHE cXE€M peakIuii (B TOM YHCIIE IO MPEITI0KEHHBIM IIeMoYKaM
NpEeBpaIleHU ), XapaKTePU3YIOIINX XUMUYECKHE CBOMCTBA OPraHUYECKUX
COCIMHEHUN OT/IEIbHBIX KJIACCOB, CIIOCOOBI UX MOJIYYCHHS U HA3BAHHE
OPraHUYECKUX COCJUHEHUH 110 TPUBUAIBHOU WU MEXKIYHAPOILHOU CHU-
CTEeMaTU4YeCKOM HOMEHKJIAType.
Pemrenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN Ha
CBOWCTBA OPTaHUYECKUX COCIUHEHUN OTAECIIBHBIX KJIACCOB

JlaGopaTopHasi pabora "lIpeBpamieHuss OpraHMYECKMX BEIIECTB IpPHU
HarpeBaHuH'".

[lonydyenue sTuneHa U U3yd4EHHE €Tr0 CBOMCTB. Monenuposa-

HUE MOJIEKYJ U XMMHYECKHUX NPEBPALIEHUI Ha pUMepe ITaHa,

STWJICHA, alleTUIICHA U JP.

Tema 4.3. Unentuduka-
I[UsI OPTAaHNYECKUX Be-
I[ECTB, MX 3HAYCHUE U
IpUMEHEHHE B OBITOBOW U
MPOU3BOJACTBEHHOM Jiesi-
TEALHOCTH YEJ0BEKa

Conepxanue yueOHOTO MaTepuaia

buoopranmueckue coequHenus. [[puMeHeHne 1 OHOIOTHYEeCKast poJib yTiIeBO-
noB. OKHCIIEHUE YTJIEBOOB - HCTOYHHUK YHEPTHH KUBBIX opranu3mMoB. O0a-
CTH IPUMEHEHHsI aMUHOKUCIIOT. [IpeBpareHus O€IKOB MHUIIU B OpraHU3ME.
buonorndeckue pynkuun 6enkoB. buonornueckue GyHKIUU KUpoB. Pob
OpPraHUYeCcKOi XMMHH B PEHICHUHU MPo0IeM MHUIIEBOH OE30MaCHOCTH




Ponp oprannueckoil XMMHU B peLICHUU MpoOJIeM dHepreTuyeckoil Oe3-
OTNaCHOCTH, B Pa3BUTHM MEIHIUHBI, CO3JaHUHM HOBBIX MAaTepHanaoB, HO-
BbIX HCTOYHUKOB OJHEpPruu (aJbTEpPHATHUBHbIE WCTOYHUKH DSHEPIUN).
OmnacHOCTh BO3JEHCTBHS HA JKUBBIE OPraHU3Mbl OPTAHUYECKUX BEIIECTB
OTZENbHBIX KJIacCOB (YIJI€BOJLOPOJbl, CIUPTHI, (PEHOJIBI, XJIOpOpraHuye-
CKHME IMPOU3BOJAHBIC, AIBACTHABI M Jp.), CMBICI IMOKa3aTelsl NPeaeIbHO
JONYCTUMOM KOHIIEHTPAILIUH.

JlabopaTopHas pabora: "Vnentuduxanus OpraHUYECKUX COCTUHEHHUH
OTJEIbHBIX KJ1accoB"

Unentudukanusa opraHudecKUX COEAMHEHHI OTAENbHBIX KJIacCOB (Ha
MpUMepe ajabJeruioB, Kpaxmana, YKCyCHOH KHUCIOTbI, OCJIKOB U T.I.) C
UCIIO0JIb30BaHUEM UX (QU3UKO-XMMUUECKUX CBOMCTB M XapaKTEPHBIX Kaue-
CTBEHHBIX peakuuii. JlenHatypauus Oenka npu HarpeBaHuu. LIBeTHble pe-
aKkIuu 0eIKOoB. BOZHMKHOBEHHE aHATMTUYECKOTO CUTHAJIA CTOUKH 3PEHHS
XUMHYECKUX MPOLIECCOB MPU NMPOTEKAHUU KAYECTBEHHOW peaklUH, I03-
BOJISIOIEH MACHTU(ULIHUPOBATH MPEATIOKEHHBIE OPraHNYECKUE BEIleCcTBa

KontponpHas padora 3 CTpyKkTypa U CBOMCTBA OPTaHUUYECKUX BEIIESCTB

Paznen 5. Kunernueckue 1 TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEaKIIHil

Tema 5.1 3akoHOoMepHO-
CTH TIPOTEKAHUS XUMHUYE-
CKHX peakiuil. Xumuue-
CKOE€ paBHOBECHE

CopnepxaHue y4eOHOTO MaTepuana

CKopocTh peakumu, €€ 3aBUCUMOCTb OT Pa3jJU4YHbIX (AKTOPOB: MPHUPO-
Ibl pearupyrolux BELIECTB, KOHLUEHTPALMU PEarupyrolluX BEUIECTB,
TEMIIEPATyphbl U IUIOIAJM PEAKIMOHHOM MoBepXHOCTH. TemnoBsie 3¢-
(eKThl XUMHUYECKUX peaklHil. DK30- U SHIOTEPMUUYECKHE, PEAKLIUH.
OOpaTuMoOCTh peakiuii. XMMHUYECKOEe PAaBHOBECUE M €TI0 CMEIICHHE IO0]
JeHCTBUEM pa3lUyHbIX (PAKTOpPOB (KOHLEHTpALUs PEareHTOB WIIM Ipo-
IyKTOB peakiuu, AaBJIEHUE, TeMIepaTrypa) sl CO3AaHUs ONTUMAIBHBIX
YCIIOBUH IIPOTEKAHUs XUMHYeCKUX npoueccoB. [Ipunnun Jle latense

OK 01, OK 02 IIK
1.1.




IIpakTnyeckas padbora

Pemenne mpakTHKO-OpUEHTHPOBAHHBIX 3aJaHUN Ha aHanu3 (HaKTOpPOB,
BIUAIOIINX HAa U3MEHEHHE CKOPOCTH XMMHYECKON peakluu, B T.4. C IO-
3UIUN HKOJOTUUYECKHU I1€71eC000pa3HOro MOBEJEHUS B OBITY U TPYIOBOMU
JeATEeNbHOCTH B IEJISX COXPAHEHHS CBOETO 30POBbS U OKpYXKarolen
IIPUPOJHOMN CpEBI.

Pemienue npakTHKO-OpMEHTUPOBAHHBIX 3aJJaHUI HA TPUMEHEHHE IPUHIHIIA
Jle-IlaTenbe U1t HAXOXKICHHS HAIIPABJICHUS CMEILICHHS PABHOBECHS XUMHYE-
CKOM peaklMy U aHanu3 (pakTopoB, BIUSIOIINX HA CMEIIEHNE XUMUYECKOTO
paBHOBECHS

Pa3nen 6. PacTBOpEI

Tema 6.1.
[TonsaTtue o pactBopax

CopnepxaHue yueOHOTO MaTepuana

PactBopenue kak ¢usuko-xumuueckuid mpouecc. PactBopsl. CrocoOs
IPUTOTOBJIIEHUS PacCTBOPOB.

PactBopumocTs. MaccoBas m0Jis1 pacTBOpEHHOTO BemiecTBa. CMbICH MO-
KazaTess NpeAeIbHO N0MYCTUMON KOHLEHTPALUKU U €r0 UCIIOJIb30BaHUE B
OIICHKE DKOJIOTUYECKOH 6€30MacHOCTH.

[IpaBuiia 5KOJIOTHYECKH LI€1eCO00Pa3HOr0 MOBEACHUS B OBITY U TPYHO-
BOW JEATENBHOCTH LEIAX COXPAHEHUs CBOETO 3/10POBbS M OKpY’KaroUen
NPUPOAHOMN Cpebl; OMACHOCTh BO3JEUCTBUS HA KMBbIE OPTaHU3MBI OIpe-
JeJICHHBIX BELIECTB.

Pemienne mpakTHKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3aJaHUI Ha PacTBO-
pbl, UCIOJb3yeMble B OBITOBOIl M MPOU3BOJACTBEHHOU NESITEIbHOCTH 4e-
JOBEKa

Tema 6.2.
HUccnenoBanne CBONUCTB
pacTBOpOB

CopnepxaHue yueOHOT0O MaTepuana

(S8

JlabopaTopHas padora «lIpuroroBieHue pacTBOPOBY.

[IpuroToBnenne pacTBOpOB 3aJaHHOI (MaccoBol, %) KOHIleHTpanuu (c
MPaKTUKO-OPUEHTUPOBAHHBIMU BONPOCAMU) M OIpEJesIeHuEe CPpeabl BOJ-
HBIX PacTBOPOB.

Pemenue 3a1aq Ha MPUTOTOBICHUE PACTBOPOB

OK 01, OK 02, OK
04, OK 07, IIK 1.1.




IIpo(peccuoHaIbHO OPUEHTHPOBAHHOE COAEPKaHUE (COACPKaHUE IIPUKIIAIHOTO MOIYJTIA)

Paznen 7. Xumus B ObITY M IPOM3BOICTBEHHOH JIEATEIIEHOCTH YEIOBEKA

Tema 7.1. Xumus B ObITY

Cogepxanue yaeOHOTO MaTepHrala

Y IPOU3BOJICTBEHHOU
JIEeATEIbHOCTU YEJTOBEKA

Hogelimme 10CTHXKEHNSI XUMUYECKONW HAyKH U XUMUYECKON TEXHOJOTHH.
Ponp xumuu B 00ecieueHUu YKOJIOTUIECKOM, YHEPTEeTHUECKOM U MUIIEBOM
0e30MacHOCTH, pa3BUTUU MeAULIUHEL. [IpaBuia nmoucka u aHaau3a XUMHUYe-
CKOM nH(pOpMaLUU U3 Pa3IMYHBIX HCTOYHUKOB (Hay4Has U yueOHO-HayuHas
JauTEpaTypa, CpeacTBa MaccoBoi nHpopmaluu, ceth IHTepHET)

[TpakTrueckas pabota

ITonck m aHanm3 KeMcoB O NpUMCHCHUU XUMUYCCKHUX BCHICCTB U TCXHO-
JIOTUH ¢ yueToM Oyaymied mpodeccuoHalbHON AEATEILHOCTU O TeMaM:
BaXXHECHUIINE CTPOUTEIBHBIE MaTEpUAIbl, KOHCTPYKIMOHHBIE MaTepHabl,
KpackH, CTEKJIO, KepaMuKa, MaTepualbl sl SJIEKTPOHUKHU, HAaHOMaTepua-
JIbl, TCKCTUJIbHBIC BOJIOKHA, UICTOYHHUKHU SHCPIUU, OPraHu4YCCKUC U MHUHC-
panbHble yIO0OpEeHHUs, JTeKapCTBEHHbIEC BEIIECTBA, OBITOBAs XUMHUSI.
3amura: [IpencraBieHue pe3ysibTaTOB peUIeHUs KeicoB B (opMe MHHU-
JOKJIaJa ¢ pe3eHTaluei

OK 01, OK 02, OK
04, IIK 3.3.

HuddepennmpoBanHbIil 3aUeT




3. YcaoBus peajm3anuu NporpamMMbl 0011e00pa3oBaTebHON AUCIUIIAHBI.

3.1. MaTepuajibHO-TeXHUYECKHE YCJAOBHS Peajn3auuu JTUCIHUIINHBI

Peanuzanus yueOHOM AMCUMILIUHBI TpeOyeT HaMu4us y4yeOHOro KaOHHeTa
«XUMUD.

Oobopyoosanue yuedono2o kadunema:

- IOCAI0YHBIX MECT MO KOJMUYECTBY 00YyUarOIINXCs;

-CTYyJbs;

-JI0CKa KJaccHasi;

- pabouee MecTo mpernoaaBaTesl.

Texnuueckue cpeocmea odyuenus:

- HOyTOYK

Yyeonwvie naznaonwvie nocoousn:
- KOMILJIEKThl y4€OHO-HATJISITHBIX MOCOOUH MO JUCIUTLIUHE.

3.2. MadopMmaniuoHHoe odecriedeHre peaTu3auy NporpaMmabl.
OcHogHble UCMOYHUKU:

1. Tabpuensa O.C. Xumus aist mpodeccuil U CrnenuaibHOCTeH TEXHUYECKOTO
npoduis: yueld. ;i cTy . yuapexaeHui cpea.npod. oopazosanus / O.C. I'a-
opuensiH, .I'. OctpoymoB. — M., 2024.

ﬂOl’lO]ZHumeﬂbele UCMOYHUKU:

2. Tao6puensn O.C. Xumus B TecTax, 3ajaydax, YIpaXHEHHUSIX: y4ueO. mocobue
Uit cTya. cpenl. mpod. yuednsix 3aBenenuii / O.C. I'abpuens, I'.I'. JIbico-
Ba— M., 2017.

3. Ta6puensa O.C. [IpakTukym mo 001Iei, HEOPTAaHUYECKOW U OPTaHUYECKON
XUMUH: y4eb. mocobue mist ctyd. cpea. npod. yued. 3aBeaenwit /. — M.,
2017.

4. Tabpuensn O.C. Xumus nis npenogaBatens: yueOHO-METOIUYECKOE MOCO-
oue / O.C. I'abpuensn, I'.I". JIeicoa — M., 2016.

5. Ta6puensn O.C. HactonpHas kuura yuutens xumuu: 10 xmace / O.C. 'ab-
pueisii, .I'. OctpoymoB — M., 2016.

6. Ta6puensn O.C. HacronpHas kaura yuutens xumun: 11 kmace: B 2 4./ O.C.
I"abpuensn, I'.I'. JIbicoBa, A.I'. Beeaenckas — M., 2016

Humepnem-pecypcuoi:
1. www. pvg. mk. ru (onumnuana «Iloxopu BopoObeBEI TOPED»).
2. www. hemi. wallst. ru (O6pa3oBaTenbHBIN CAUT A1 IIKOILHUKOB « XHAMHS»).
3. www.alhimikov.net (OGpa3oBaTeNbHbIHA CANT IS IIKOILHUKOB).



www. chem. msu. su (OnekTpoHHas OMOJIMOTEKA 110 XUMHH ).
www.enauki.ru (MHTepHeT-U3JaHue UIs yuuTeneil «k ECTeCTBEHHBIC HAyKI» ).
www. lseptember. ru (MeTonuueckas razera «IlepBoe ceHTIOPs»).

www. hvsh. ru (GkypHa)I « XUMHUSI B IIIKOJIE» ).

www.hij.ru (kypHaIT «XUMUS U KUZHBY).

e A

www.chemistry-chemists.com (31eKTpOHHBIN KypHaIT «XUMUKUA U XUMHSD»).

4. KOHTpOJIb M OLIeHKA Pe3yJIbTATOB OCBOEHUS THCIMILINHBI

KoHTpoab U oneHka pe3ysibTaToB OCBOEHUS 0011e00pa30BaTeNbHON AUCIIUILIUHBI
PACKpBIBAIOTCS Yepe3 NUCUUILTMHAPHBIE PE3yJIbTaThl, HAIIPaBIECHHbIE HA (POPMUPO-
BaHME OOLIMX U MpoheCcCHOHATBHBIX KOMIETEHIMHN MO pa3jiesiaM U TeMaM COJep-

XKaHHs y4eOHOTO MaTepuania.

Ob6mas/npodeccnonanbHas
KOMIeTeH Ul

Paznen/Tema

Tun oneHOYHBIX Meponpus-
THA

OK 01. Beibupatb cioco0sl periie-
HUS 33124 TPoeCCHOHATILHOM Jie-
SITCIIBHOCTU HpI/IMeHI/ITe.HBHO K pa3-
JUYHBIM KOHTEKCTaM

P1, Tema 1.1,1.2
P2, Tema 2.1,2.2
P3, Tema 3.1,3.2,3.3
P4, Tema 4.1,4.2,4.3
P5, Tema 5.1

P6, Tema 6.1,6.2
P7, Tema 7.111-0/c

TectupoBanue

YcrHbIi onpoc
XUMHUYECKUN TUKTAHT
WNHauBuyanbHas caMOCTOS-
TesbHas paboTa
[IpencraBnenue pe3yabTaToB
NPaKTUYECKUX paboT
3amuTa TBOPYECKUX paboT
KontponbHas pabora
Brimmongenue 3aganuii Ha 3a-
4yeTe

OK 02. Ucnosib30BaTh COBPEMEH-
HbIE CPEJICTBA MTOMCKA, aHATU3a U
WHTEpIpeTanuy HHGOPMAIINH, U
UH(OPMALIMOHHBIE TEXHOIOTUH IS
BBITIOJIHEHHS 33714 Mpodeccro-
HaJbHOM JIEATEIHLHOCTH

P1, Tema 1.1,1.2
P4, Tema 4.1,4.2,4.3
P5, Tema 5.1

P6, Tema 6.1,6.2
P7, Tema 7.111-0/c

TectupoBanue

VYeTHbIT onpoc
XUMHAYECKUNA TUKTAHT
HNuauBunyanpHas caMoOCTOS-
TenbHas pabora
IIpencrasnenue pe3yabTaToB
MPaKTUYECKUX padoT
3amuTa TBOPYECKHUX padoT
KontponbHas padota
BrmmonHenue 3aganuii Ha 3a-
qyeTe

OK 04. D¢ddexTuBHO B3auMO/IeHi-
CTBOBaTh M pabOTaTh B KOJUICKTHUBE
A KOMaHe

P2, Tema2.1,2.2
P3, Tema 3.1,3.2,3.3
P4, Tema 4.1,4.2,4.3
P6, Tema 6.1,6.2
P7, Tema 7.111-0/c

TectupoBanue

YcrHbIi onpoc
XUMHUYECKUN TUKTAHT
WNHauBuyanbHas caMOCTOS-
TesbHas paboTa
[IpencraBnenue pe3yabTaToB
NPaKTUYECKUX paboT
3amuTa TBOPUYECKUX paboT
KontponbHas pabora
Brimmongenue 3aganuii Ha 3a-
4yeTe




OK 07. CopeiicTBOBaTh COXpaHe-
HHIO OKpY>KaroIeH Cpeabl, pecyp-
cocOepeKeHUI0, MPUMEHSATH 3HAHHS
00 M3MEHEeHNH KJIMMaTa, IpUHIIHU-
bl OEPEXKITMBOTO MTPOM3BOCTBA,

3¢ PeKTUBHO IEHCTBOBATH B UPE3-
BBIYaHBIX CHUTYyalUsIX

P6, Tema 6.1,6.2

TectupoBanue

YcrHbIi onpoc
XUMHWYECKUN JUKTAHT
WHauBHuyansHas caMOCTOS-
TesbHas paboTa
[IpencraBnenue pe3yabTaToB
NPaKTUYECKUX paboT
3amuTa TBOPUYECKUX paboT
KontponbHas pabora
Brimmongenue 3aganuii Ha 3a-
4yeTe

[IK 1.1. [Tpon3BOaUTH MOHTAX,
HACTPOUKY, MPOBEPKY (HYHKIIMOHH-
POBaHMS ¥ KOHPHUTYPHPOBaHNE
00opy1oBaHus HHPOPMAITMOHHO-
TENICKOMMYHHUKAIIMOHHBIX CHCTEM U
ceTeilt;

P4, Tema 4.1,4.2,4.3
P5, Tema 5.1
P6, Tema 6.1,6.2

NuauBuayanbHas caMOCTOS-
TesbHas paboTa
[IpencraBnenue pe3yabTaToB
NPaKTUYECKUX paboT
3amuTa TBOPUYECKUX paboT

I1K 3.3. OcyiuecTBisTh 3alIUTy
uH(OpPMAIIUU OT YTEUKU MO TEXHHU-
YEeCKUM KaHajiaM B HH(OpMaLnoH-
HO-TEJIECKOMMYHHKAIIMOHHBIX CH-
CTeMax U CETAX C UCIOIb30BaHUEM
TEXHUYECKUX CPEJICTB 3aIIUTHI B
COOTBETCTBUH C MPEABSIBIIEMbIMU
TpeOOBaHUSIMU

P3, Tema 3.1,3.2,3.3
P4, Tema 4.1,4.2,4.3
P7, Tema 7.111-0/c

NuauBuayanbHas caMOCTOS-
TesbHas paboTa
[IpencraBnenue pe3yabTaToB
NPaKTUYECKUX paboT
3amuTa TBOPUYECKUX paboT




	1.2. Цели и планируемые результаты освоения дисциплины:
	3. Условия реализации программы общеобразовательной дисциплины.

