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1. MACIIOPT PABOYEM MPOI'PAMMBI YYEBHOM JUCHUILJIUHBI «XUMUS»

Pabouas mnporpamma gucuummHel OJ[.12  «Xumusa» paszpaboraHa B
cooTBeTcTBUHU ¢ TpeboBanusamu denepanbHoro 3akona ot 29.12.2012 r. Ne273-D3 «O6
oOpa3zoBanun B Poccuiickoit ®enepanun»; npukaza MwuHoOpHayku Poccum ot
17.05.2012 1. Ne4l13 «OO6 yrBepxkaeHun (GeaepalbHOIO TrOCYJapCTBEHHOTO
o0pa3oBaTeILHOTO  CTaHIapTa CpeaHero oOimero  oOpa3oBaHUs»;  IpUKa3a
MunucrtepctBa mnpocBemienust Poccuiickoit @eneparuun ot 24.08.2022 No762 «O6
yrBepkaeHun  [lopsinka opraHu3alMd M OCYLIECTBIEHUsT  00pa30BaTeNIbHOU
JESATENbHOCTH MO 00pa30BaTENbHBIM IPOTPaMMaM CPEAHEr0 MPOPECCHOHATBHOTO
oOpazoBanus»; mnpukaza MunnpocBenienus Poccum ot 23.11.2022 Ne 1014 «OG6
yTBEp)KJIeHUU (enepaibHOl 00pa3oBaTENbHOW MPOTrpaMMbl  CPEIHEro  OOIIero
oOpazoBanus», DenepanpHoro 3akoHa or 21.07.2020 Ne 304-®3 «O BHeceHHH
u3MeHeHuil B @enepanbHblil 3akoH «O0 obpazoBanuu B Poccuiickoit deaeparuu» mo
BOMNpPOCaM BOCIUTAHUS 00 y4daroIUXCs», pacnopsixenueM Munnpocsenienus Poccuu ot
30.04.2021 NoP-98 «0O0 YTBEPKICHUHU Konnenmun MPEINoIaBaHus
0011e00pa3oBaTeIbHbIX AUCHUILUIMH C YY4E€TOM MNPOPECCUOHATBHOM HANPaBICHHOCTU
OpOrpaMM CpeaHEro MpoQecCHOHANLHOTO 00pa3oBaHMs, pealu3yeMblx Ha 0asze
OCHOBHOTO o0miero o6pazoBanusi» U cornacHo yreepxkaenHomy ['BIIOY HCO
«HoBocubupckuii 1eHTp MNpOPEecCHOHATBHOTO OOy4YeHUs B cdepe TpaHCIOopTar»
yaeOHoMY Tu1any 1o npodeccuu: 38.02.03 OneparmonHas 1eATeTbHOCTD B JIOTUCTUKE

1.1. Ileqtb ¥ MeCTO TMCUMILIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOI MPOrpaMmbl

Hens mucuummuabl «XUMUSA»: dopmupoBanue y CTyIEHTOB MPEACTABICHHUS O XHMUYECKOMN
COCTaBJISAIOIIEH €CTeCTBEHHO-HAyYHOM KapTHHBI MUPa KaK OCHOBBI MIPUHSTHS PELICHUN B )KU3HEHHBIX
Y TIPOM3BOJICTBEHHBIX CUTYaLIHUAX, OTBETCTBEHHOTO MMOBEJACHUSI B PUPOJIHOM Cpefe.

Juctummuael  «XVUMUS» BriroyeHa B 00s3aTeNbHYIO 4YacTh IIMKIIA 0Opa30BaTeIbHOM
MIPOrPaMMBI.

1.2. Ilnanupyempie pe3yabTaThl 0CBOCHUS U CHUIIMHBI
B pe3ynbraTe ocBOeHUs AUCIUILTMHBI OO YyYaIOIIUICS JOKEH:



1.2.2. [Inanupyemble pe3yabTaThl 0CBOEHHUS Y4eOHOI JUCHUNIMHBI

- YCTaHABJIMBATh CYIICCTBCHHBIH IPH3HAK WJIH
OCHOBaHHUsS IS CPaBHECHMsS, KIACCU(DUKALUKA H
000011eHM;

- OmpenessaTh eI JACITeIbHOCTH,
mapaMeTpsl U KPUTEPUHU UX JIOCTHIKCHHS,
- BBIABIIATH 3aKOHOMEPHOCTH M IMPOTHBOPEYHS B
paccMaTpuBaeMbIX SBIICHUSX;

3aJaBaTb

Koa n Ilnannpyemblie pe3yJbTaThl OCBOCHUS TUCIHILIMHBI
HAHMEHOBaHH
e
¢dopmupyembl O6mme! JIMcuMIIHHAPHbIE?
X

KOMIIeTeHIH i

OK 01. B yacTu TPyaA0BOro BOCIIUTAHMS: - BJQACTh CUCTEMOW XUMHYECKHX 3HAHUM, KOTOpas  BKIIOYAET:

Bri6upath - TOTOBHOCTH K TpPYyIdy, OCO3HAaHHE IIEHHOCTH | OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKHM DJIEMEHT, aTOM, 3JIEKTPOHHAas

CIOCOObI MacTepCTBa, TPYI0JIIO0UE; 00oJl0uKa aTroma, s-, p-, d-3JIeKTPOHHBIC OPOUTAIH aTOMOB, HOH, MOJIEKYJIa,

pelieHus 3a1a4 | - TOTOBHOCTh K  AKTHMBHOW  JICATENBHOCTU | BaJCHTHOCTH, JJIEKTPOOTPHUIATEIHHOCTh, CTENEHb OKUCICHUS, XHMHUYECKas

npodeCCHOHAN | TEXHOJOTHYECKOUW U COIMAIbHON HAITPABICHHOCTH, | CBSI3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIH OO0BEM, YIIEPOJIHBIN CKEJeT,

BHOI CIOCOOHOCTh WMHUIIMHUPOBATh, TUIAHUPOBATH U | PYHKIIMOHAIBHAS TPYIA, PAJUKAT, U30MEPHsI, U30MEPHI, TOMOJIOTHIECKHUI

NESTETHPHOCTH | CAMOCTOSITEIHHO BBITIOJHATH TAKYIO ACSITEIIBHOCTD; | PsAl, TOMOJIOTH, YIJI€BOJAOPOIbI, KUCIOPOI- U a30TCOACPIKAIINE COCTUHEHNS,

IIPUMEHHUTENBH | - HHTEpeC K pa3IMYHBIM cepaM | OMOJIOTMYECKH aKTUBHBIE BeLIECTBa (YIJIEBOJIbI, >KUPBI, OENKHU), MOHOMED,

0 K Pa3JIM4HBIM | TPO(PECCHOHATILHON ACSITEIBHOCTH, MOJIMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJSIPHBIE  COCIMHEHUS,

KOHTEKCTaM OBiajeHHe  YHMBEPCAJIBHBIMH  YYeOHBIMH | KPUCTAJUIMUECKas pELIeTKa, THUIbl XMMHUYECKHUX peakUuuid (OKHUCIUTEIbHO-
MO3HABATEJbHBLIMY AeHCTBUSIMMU: BOCCTAHOBUTEIBHBIC, 9K30-U DHIOTEPMHUYECCKUE, PEaKIIMd MOHHOTO 0OMEHa),
a) 0a30BbIe JJOrNYecKHe AeHCTBHS . pacTBOp, IIEKTPOIUTHI, HEIJIEKTPOJUTHI, JICKTPOTUTHIECKAs TUCCOIUAIINS,
- CaMOCTOSATENILHO dhopmynupoBaTh U | OKUCIIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XMMUYECKON PEaKIINU, XUMHUUIECKOE
aKTyaJIM3UpOBaTh MPOOJIEMy, pacCMaTpUBaTh €€ | pAaBHOBECHE), TEOPUM W 3aKOHBI (TEOPHUS XHMHUYECKOTO CTPOCHUS
BCECTOPOHHE; oprannyeckux BemecTB A.M. byrtiepoBa, Teopusl 3JIEKTPOIUTHYECKOM

aucconuanuu, nepuoauyeckuii 3akon .M. MenaeneeBa, 3akoH COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CHMBOJUYCCKUN S3bIK XUMHH, (HAKTOJOTUUECKUE
CBEJICHUS O CBOMCTBAX, COCTABE, MOJYy4YEHUU U OE30MMaCHOM HCIIOJIb30BAHHUH
BOXHEHIINX HEOPraHWYECKUX M OPraHMYeCKUX BeUIeCTB B OBITY U
MPaKTUYECKON JIEATECILHOCTH YEJIOBEKA;

- yMeThb BBISABJIATH XapaKTEpHbIE MPU3HAKH W B3aUMOCBS3b HM3YyYEHHBIX
MOHSTH, TPUMEHATH COOTBETCTBYIOIINE OHITUS MTPH OMMCAHUK CTPOCHUS U
CBOWCTB HEOPraHMYECKHX M OPraHUYECKHX BEUIECTB M HUX IPEBPALICHUN;

! YKa3blBaOTCA IMYHOCTHBIE U meTanpeameTHble pesynbTaTthl 3 PrOC COO (B nocneaHen pegakumm ot 12.08.2022) B otrnaronbHoi dopme, popmmpyembie obuieobpasoBaTeibHOM

ANCUMNANHOMN

2 IncumnanHapHble (NpeameTHble) pe3ynbTaTbl YKa3biBalOTCA B COOTBETCTBUM C METOAMKON NPEnoAaBaHNsA AVCLUMINHbI




- BHOCUTb KOPPEKTUBBI B JACSTEIIBHOCTD, OLICHUBATh
COOTBETCTBUE pE3YJIbTATOB ILEJIIM, OILICHUBATh
PHUCKH MOCTEACTBUMN IEATEIHHOCTH,

- pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEHICHUN
YKU3HEHHBIX TTPOOIeM

0) 0a3oBbIe HCCIEN0BaTENbCKUE € CTBHS:

- BJIaJIETh HABBIKAMHU Y4€OHO-UCCIIE0BATEIbCKOM 1
MIPOEKTHOM JIeATETLHOCTH, HABBIKAMU pa3pelIeHuUs
pooseM;

- BBISBJISATh NPUYUHHO-CJICICTBEHHBIE CBS3U U
aKTyaJIM3UpOBaTh 3a/1a4y, BBIIBUTATh TUIIOTE3Y €€
pereHus, HaxOJIUTh apTYMEHTBI TUTST
JI0Ka3aTelbcTBa CBOMX YTBEPXKICHHUH, 3a7aBaTh
rapamMeTpbl U KPUTEPUHU PEIICHHS;

- aHaJU3MPOBATH TIOJYYEHHBIE B XOJE PEIICHHS
3a/1auyu  Pe3yNIbTaThl, KPUTUYECKH OIEHHWBATh HX
JOCTOBEPHOCTh, MPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBHSIX;

- YMETh NEePEeHOCUTh 3HAHUS B MO3HABATEIbHYIO U
MPaKTUYECKYIO0 00JIaCTH KU3HEEATEIbHOCTH;

- yMeTb UHTErpUPOBaTH 3HAHUS U3 pPa3HBIX
MpeIMETHBIX o0acTei;

- BBABUTaTb  HOBBIE  HJEH,
OpUTHHAJIbHBIE TIOJIXO/Ibl U PELICHUS;
- CIOCOOHOCTD UX MCIIOJIb30BaHUS B
M03HABATEIHHON U COIUANIBHOM MPaKTHKE

npeaiaratb

BBISABIIATD B3aMMOCBA3b XUMHUYCCKHX 3HAHUHN C IIOHATUAMHU u
MMpEaACTABJIICHUAMU APYIUX €CTCCTBCHHOHAYYHBIX ITPEAMCTOB,

- YMCTb HCIIOJIB30BaTh HaMMCHOBaHUA XUMHNYCCKHUX COGI[I/IHGHI/Iﬁ
MEXKIYHAPOJHOTO COK03a TEOPETHYECKOW M NPUKIAJHOW XUMHU U
TPUBHUAJIBHBIC HA3BAHUA BaXHEHUIITUX BCIIICCTB (3TI/IJI€H, AllCTUJICH, TTIMLCPHH,
denon, Qopmanmpaerun, yKCycHas KHCIIOTA, TJIMIWH, YrapHbId ras,
erIeKI/ICJILIf/i ra3, aMMHuakK, ragicHas U3BCCTh, HETalICHasA HU3BCECTh, ITMThCBAs
colla U JAPYTUX), COCTaBIATH (HOPMYJIbI HEOPTAHUUECKHX M OPraHUYECKUX

BCIICCTB, YPAaBHCHHA XHUMHYCCKUX pCaKHHfI, OOBICHATL HX CMBICIJI,
MOATBCPKIAATH XapaKTCPHLBIC XUMHNUYECCKHUE CBOIiCcTBa BCIICCTB
COOTBECTCTBYIOIIMMH SKCIICPUMCECHTAMU U 3alMUCAMUA ypaBHeHI/If/'I XUMHNYCCKHUX
peaKuuii;

- YMETh YCTaHaBIMBAaTh MPUHAIICKHOCTh W3YYCHHBIX HEOPraHUYECKUX U
OPraHWYEeCKUX BEIIECTB K OMpPEAeNIEHHBIM KJlaccaM W TPyIMIaM COCIMHECHHH,
XapaKTEePU30BaTh WX COCTAaB M BAXXHEUIIIHME CBOMCTBA; OMPEICISITH BUIBI
XUMUYECKUX CBs3ed (KOBaJIeHTHAs, MOHHAS, METAINTMYECKasi, BOJIOPOHAsN),
TUIBI KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KIACCU(PUIIMPOBATH XUMHUECKHE
peakuuu;

- chopmupoBaTh MPEACTABICHUSA: O XUMHYECKOH  COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJIM XUMHUU B TO3HAHUM SIBICHUN
npuposbl, B (OPMUPOBAHMM MBIIUICHUS W KYJAbTYpPhl JIMYHOCTH, €€
(GyHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOAUMOMN /ISl PEIICHUs MTPAKTHUECKUX
3aa4 U HKOJIOTUYECKHM OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3JIOPOBBIO U
MIPUPOIHON Cpelie;

- YMETh MPOBOJUTH pacueThl MO0 XUMHUYECKUM (QopMyiaM U ypaBHEHHSIM
XUMHYECKUX PEaKIUil ¢ HUCHOJIb30BaHWEM  (PU3MYECKMX  BEIUYUH,
XapaKTEepPU3YIONINX BEIIeCTBAa C KOJIMYECTBEHHOW CTOPOHBI: MAcChl, 00beMa
(HOpMallbHBIE YCJIOBHSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOIB30BATh
CUCTEMHbIC XMUMHYECKUE 3HAHWs MAJsl MPHUHITHS pPEUIeHHH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM

OK 02.
Hcnonn3oBarh
COBpPEMEHHbBIE
CpelicTBa

B o0s1acTH HEHHOCTH HAYYHOT O MO3HAHHUSA:

- c(OpMHPOBAHHOCTh MHUPOBO33pEHUS,
COOTBETCTBYIOLIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHsL HAyKd M OOIIECTBEHHON MPAKTHUKH,

- YMCTh IIJIAHUPOBATH U BBITIOJIHATH XHMHUYECKUMN SKCIICPUMCHT (HpeBpaH_[eHI/IH
OPraHN4YCCKUX BCIICCTB IIPU HAI'PE€BaHHUHU, IIOJTYYCHHUC 3TUJICHA U U3YYCHUC €T O
CBOI>'ICTB, KauUCCTBCHHLIC PCAKIHWN Ha aJIbACTH/BI, KpaxMall, YKCYCHYIO
KHCIIOTY, ACHATYpalus OCIIKOB IIpU HAarp€BaHWM, NBCTHBIC PCAKIIUU 66J'IKOB;




MIOMCKA,
aHanM3a u
WHTEPIpEeTan
1 MHQOpMALTIH
"
WH(pOPMAIHOH
HBIC
TEXHOJIOTUU
IS
BBITIOJTHEHUS
3amaq
npodeccruonan
BHOM
JeSTebHOCTH

OCHOBAHHOTO Ha JMajore KYJBTYD,
CIOCOOCTBYIOIIETO OCO3HAHWIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MUDE;

- COBEPIIEHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOU
KyJbTYpbl KaK CpPEACTBA B3aWMOJICUCTBUS MEXKIY
JXOJIbMU U MTO3HAHUS MUDA;

- OCO3HAHME LEHHOCTH HAy4YHOW MAESATEIbHOCTH,

FOTOBHOCTh ~ OCYIIECTBIISATh  MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO JeSITeNIbHOCTD
WHIUBUAYAJIbHO U B TPYIIIIE;

OBiajeHHe  YHMBepPCAJIbHBIMH  Y4eOHBIMH

MO3HABATCJIbHbBIMHU HeﬁCTBHHMH:

B) padora ¢ nnopmaumeii:

- BJIQJIETh HABBIKAMH NOJy4eHHs] MHGOPMALUU U3
HUCTOYHUKOB Ppa3HbIX THUIIOB, CaMOCTOATCIIBHO
OCYIIIECTBIIATEH TIOUCK, aHAIN3, CUCTEMATH3AIHI0 U
MHTEpIpeTaINio HHPOPMAIUH Pa3IMUHbIX BUAOB U
dhopm mpencTaBIeHUs;

- co3laBaTh TEKCThl B DPa3WYHBIX (Qopmarax c
y4eTOM Ha3HaueHus HHGOpPMalUUKd U IeJIeBOI
ayIUTOPUHU, BBIOMpas ONTHUMaIBHYIO  (opMy
MIpe/ICTaBJICHUS U BU3yaIH3alUy;

- OIICHMBAaThb JOCTOBEPHOCTb, JIETHTUMHOCTb
uHpopMaluyd, €€ COOTBETCTBHE IIPaBOBBIM U
MOPaJIbHO-3TUYECKUM HOPMaM;

- HCIOJIb30BaTh CpPEICTBA HH(POPMAIMOHHBIX H
KOMMYHHKAITUOHHBIX ~TEXHOJIOTHM B pElICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX u
OpraHM3allMOHHBIX  337ad C  COOJIOJCHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKU O€3011aCHOCTH,
TUTHEHBI, pecypcocOepeKeHusi, TMpaBOBBIX U
THYECKUX  HOpPM, HOpPM  HWH(OPMAIMOHHOMN
0€30IMacHOCTH;

IPOBOJIUTH PEAKLIMU HOHHOTO OOMEHA, OIPEAEIATh CPey BOAHBIX PaCTBOPOB,
Ka4eCTBEHHBIC peaKkiuu Ha cyiabdaT-, KapOOHAT- M XJIOpHUA-aHHOHBI, Ha
KaTHOH aMMOHHUS; peIIaTh 3KCIIEpUMEHTANIbHBIE 331a4H 110 TeMaM «MeTalib»
u «Hemetannbl») B COOTBETCTBUU C IPABUJIAMHU TEXHUKH O€30IIaCHOCTHU IpU
00pallleHNnH ¢ BELECTBAaMH U JIaDOpaTOPHBIM 000PYA0BAHUEM; IIPEACTABIAThH
pe3yabTaThl XUMHUYECKOTO OJKCIIEPHUMEHTa B (opMe 3alicH ypaBHEHHU
COOTBETCTBYIOIIUX PEAKIUH W (OPMYIMPOBATH BHIBOJBI HAa OCHOBE AITHX
pe3yNbTaToB;

- YMETb aHAJIU3UPOBATh XUMUYECKYIO HH(DOPMAIIHIO, TOTY4aeMYI0 U3 Pa3HbIX
HCTOYHUKOB (CpeAcTB MaccoBoM nHpopmanuu, cetb IHTepHET u Apyrue);

- BJIaJIeTh OCHOBHBIMHU METOJIaMU HayYHOT'O MTO3HAHUSI BEIIECTB M XUMHUYECKUX
SBJICHUH (HaOII0/IeHNE, U3MEPEHUE, YKCIIEPUMEHT, MOJICIIUPOBAHNE);

- YMETh NPOBOJUTH pacueThl MO0 XUMHUYECKUM (QopMmyiaaM U YypaBHEHHIM
XMMHUYECKUX pEaKkIuil ¢ HUCHOJIb30BaHWEM  (PU3MYECKMX  BEJIUYHH,
XapaKTEepPU3YIOIINX BEIIeCTBAa C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOopMallbHBIE YCJIOBHSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BATh
CHUCTEMHBIE XMMUYECKHE 3HAHUS ISl NPUHATHUA PELICHUH B KOHKPETHBIX
AKHU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU U X IPUMEHEHUEM




- BJIaJICTh HABBIKAMH PACIIO3HABAHWA W 3alUThI
uHpopManuu, HHHOPMAITMOHHOK 6€3011aCHOCTH
JINYHOCTH,;

OK 04.

D¢ dexTuBHO
B3aUMOJICVCTBO
BaTh U
paboTtath B
KOJUICKTHBE H
KOMaH/Ie

- TFOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOIIPEJIEIICHHUIO;
-OBJIaJICHHE HaBbIKaMU y4ueOHO-
HCCIIEIOBATENBCKOM, IMPOEKTHOM M COLMAJIbHOMN
NeSITeNIbHOCTH;

Osnanenue YHHMBeEPCAJAbHbIMH
KOMMYHUKATHBHBIMU J1eliCTBUAMM:

0) coBMecTHasI 1eITEIbHOCTD.

- TIOHMMAaTh ¥ WCIOJb30BaTh IPEUMYIIECTBA
KOMaHJHOW ¥ UHJIMBUIyalbHOU paboThI;

- TPUHUMATh IIEJIM COBMECTHOW JESITEIbHOCTH,
OpPraHMU30BBIBATh U KOOPJAMHUPOBATH JCUCTBUS IO
€¢ JOCTIDKCHHUIO: COCTaBJIATh IUIAH JIEHCTBHA,
pacnpenensiTh poJid ¢ y4eTOM MHEHHH y4acCTHUKOB
00CYX1aTh pe3yabTaThl COBMECTHOM pabOTHI;

- KOOPAMHHUPOBATb U BBHINOJIHATH paboTy B

YCIOBUAX peasibHOTO, BUPTYAJILHOTO u
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
- OCYIIECTBISITh IO3UTUBHOE CTPATETMUYECKOEe

MOBEJICHUE B PA3JMYHBIX CUTYallUsX, MPOSBIATH
TBOPYECTBO M BOOOpaKEHHE, OBITh MHUIIMATHBHBIM
OBJjajieHHe YHUBEPCATbHBIMH PeryJsiTUBHBIMH
JefCTBUSIMH:

I') NPUHATHE ce0s1 U APYTHX JIIO/Ie:

- IPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX JIOACH
MIPU aHATU3€ PE3YJIbTaTOB JESATENbHOCTH;

- IpU3HaBaTh CBOE IMPABO U MPABO IPYTHX JIOACH
Ha OIIHUOKH;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATH MU C
TIO3MIIMH IPYTOTO YEJIOBEKa;

- YMETb IUIAaHUPOBATh U BHINOJIHATH XUMUYECKUI SKCIEPUMEHT (IIPEBPALLICHUS
OPraHNYEeCKUX BEIECTB IIPU HarpEBaHUU, IIOJIy4€HHE ITHICHA U U3Y4EHHE €TI0
CBOWCTB, KAUECTBCHHBIC pPEAKUMM HA albACTHIbI, KpaxMal, YKCYCHYIO
KUCIIOTY; JIeHaTypaius OSIKOB MPHU HarpeBaHWM, [[BETHBIC PEAKIMH OEIKOB;
IPOBOAMTH PEAKIIMM HOHHOTO 0OMEHA, ONPEEIATh CPEey BOAHBIX PACTBOPOB,
KayeCTBEHHbIE DPEAaKIMH Ha cyiabdaT-, KapOOHAT- W XJIOPUA-aHUOHBI, HA
KAaTHOH AMMOHMS; PEIIATh SKCIIEPUMEHTAJIBHBIE 33/1a4M 110 TeMaM «MeTasuibl»
u «Hemetannbl») B COOTBETCTBUU C IIPABUJIAMHU TEXHUKH 0€30M1aCHOCTH IpU
00pallleHHnH ¢ BEIeCTBaMH U JIabOpaTOPHBIM 000PYA0BAHUEM; NIPEICTABIAThH
pe3ynbTaThl XMMHUYECKOTO JKCIepUMeHTa B (GopMe 3alucH YpaBHEHHH
COOTBETCTBYIOIIUX pPEaKUMi M (OpMYyIMpPOBATH BBIBOJBI HAa OCHOBE 3THX
pe3yibTaTOB




OK 07.
ConelicTBOBATH
COXPaHEHUIO
OKpYKaroleu
CpeIbl,
pecypcochepex
SHHUIO,
MIPUMCHSITh
3HaHUs 00
W3MCHCHUN
KITUMarTa,
010)20500020013§
OEepEKITUBOTO
TIPOU3BO/JICTRA,
3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BbIYANTHBIX
CUTYaIUIX

B o0s1acTH 3K010rMYE€CKOr0 BOCIIMTAHUS:

- c(hopMUPOBAHHOCTH SKOJOTUYECKON KYIbTYPHI,
[IOHUMAaHHUE BIIMSHUSA COLUAIBHO-3KOHOMUYECKHUX
IIPOLIECCOB  HAa  COCTOSIHUE  IPUPOJHOM U
COLIMANIBHOM  Cpe/ibl, OCO3HAHME IJI00AJIBHOTO
XapakTepa 3KOJOTHYECKUX Ipo0IieM;

- IUIAHUPOBAHHUE W OCYILECTBJICHUE [ICUCTBUI B
OKpYXKalolllel Cpele Ha OCHOBE 3HAHUA LeJIer
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA,

AKTUBHOE HETIPUATHE JEUCTBUM, MPUHOCAIIUX BPEL
OKpYKarollen cpere;

- yMEHHE MPOrHO3MPOBaTh HEOIATOMPUATHBIE
9KOJIOTMYECKHE TOCIEICTBUS MHPEAIPUHUMAEMBIX
JNENCTBHM, MPEAOTBPAIATh UX;

- pacumpesue OTIbITa
JKOJIOTHYECKOW HAIPaBIECHHOCTH;
- OBJIaJICHUE HaBbIKaMHU y4eOHO-
HCCIIEI0BATENBCKOM, MPOEKTHON U COLUAILHOM
JESTENbHOCTH;

JACATCIIBHOCTHU

- chopMupOBaTh MPEACTABICHUS: O XUMHYECKOH  COCTaBISIOLIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpPa, POJM XMMHUHU B IO3HAHUU SIBJICHHUI
npupobl, B (HOPMHUPOBAHWHM MBINUJICHUS W KYJAbTYpPhl JIMYHOCTH, €€
(yHKIMOHAJIBHOW I'PaMOTHOCTH, HEOOXOAUMOMN JIIsl PEIIEHUs IPAKTUUECKUX
3aJa4 M 9KOJIOTUYECKH O0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MPUPOJIHOM CpelIE;

- YMeTh cOOI0AaTh MpaBuja 3KOJOTUYECKU L€IeCO00pa3HOro MOBEACHUS B
ObITY U TPYIAOBOW JESITENBHOCTH B LIEISX COXPAHEHMsI CBOETO 3/I0pOBbS U
OKpYXKalolllel MPUPOJHOW CpEelbl; YYUTHIBATH OMACHOCTH BO3JECHCTBUS HA
JKUBBIE OPraHU3MBI OIIPEAEIICHHBIX BELIECTB, MOHMMAas CMBICI ITOKA3aTeNs
IIPEAEIBHON JOIYCTUMOM KOHLIEHTpalun




2. CTPYKTYPA Y COJAEPX KAHUE OBIIEOBPA30OBATEJIBHOM JUCIUILIUHBI

«XHUMMUS»

2.1. O0beM JUCHUILINHBI U BU/bI y4eOHOH padoThl

Bua yueOHoi#i paGoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrPaMMBbI 72
AMCHUTIIMHBI

TeopeTudIeckoe oOyueHue 34

MPAKTUYECKHUE 3aHATHUS 38




2.2. TeMaTu4eCKHH IJIaH U coaecpikaHue TUCHUIIJIUHDBI

®opmMupyemMbl
HaumenoBanue Coaep:xkanue y4eGHOro Marepuaia (0CHOBHOE H PO(ecCHOHAILHO-0PHEHTHPOBAHHOE), O61en 19COB .
Pa3ieioB U TeM J200paTOPHbIE U MPAKTHYECKHE 3AHATHSA, IPUKJIATHON MOIY.IH
KOMIIETeHI[UH
1 2 3 4

OcCHOBHOE CojIepKaHue
Pazjnen 1. OcHOBBI CTPpOeHMS BellleCTBA 10
Tema 1.1. OcHoOBHOE coep:KaHue 4 OK 01
Crpoenue atoMoB | Teoperuueckoe o0y4eHune 2
XAMHIICCKAX CoBpeMeHHass MOJETb CTpoeHHss artoma. CHMBOJMYECKHM S3BIK XUMHH. XHUMHYECKHH DIIEMEHT.
SJICMCHTOB 1 DneKTpoHHAs KOH(pUrypaus atoma. Kiaccudukanus XMMHYECKAX 3JIEMEHTOB (s-, P-, d-dieMeHTs).
fipupona BanentHele  oneKTpoHBI.  BajneHTHOCTh.  DIEKTpOHHAas  MPUPOJAa  XMMHYECKOW  CBA3W. 2
XUMHAHCCKON DNEeKTPOOTPUIIATEIBHOCTh. BHIBI XUMHUYECKOH CBSI3M (KOBQJICHTHAs, HWOHHAs, MeTaUTHuecKas,
CBA3N BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHusI

Pemenne 3amaHmii Ha WCIIOJNB30BAaHHME XHUMHUYECKOM CHMBOJHKM W Ha3BaHUM COCIMHCHUM II0

HOMEHKIIATYPE MEKTYHAPOIHOTO COK3a TEOPETUUECKOM U IPUKIIAAHON XUMHUK M TPUBUAILHBIX Ha3BaHHIA

IUISL COCTABIICHHS XUMHYECKUX (POPMYIT ABYXAaTOMHBIX COEIMHEHHI (OKCHIOB, CYIb(OUI0B, THAPUIOB U

T.IL.) U IPYTUX HEOPraHUYECKUX COEAMHEHHI OTAEIbHBIX KJIaCcCOB. 2

[MpakTHueCcKKe 3aJaHKs Ha YCTAHOBIICHHE CBSI3M MEXIY CTPOCHHEM aTOMOB XMMHYECKHX DJIEMEHTOB U

MEPUOUYECKMM M3MEHCHHUEM CBOWCTB XHMHUYECKHMX DIIEMEHTOB M HX COEIAMHEHHN B COOTBETCTBUM C

noJjoxenueM I1eproInuecKoi CHCTEMBIL
Tema 1.2. OcHoBHOE coep:KaHue 6 OK 01
[epuonnueckuii | IlpakTHYecKHe 3aHATHS 6 OK 02
3aKOH H Tabiuua [Meproauueckas cucTeMa XMMUYECKHX deMenToB J[. . Menneneesa. ®u3nueckuii CMBICT
A.W. Menneneesa Iepuoanyeckoro 3akona JI.M. MenaeneeBa. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYCCKHX

3JIEMEHTOB, 00Pa3yeMbIX HMH ITPOCTHIX M CIIOKHBIX BELIECTB B COOTBETCTBUHM C MOJIOKEHUEM

XUMHYECKOTO 3j1eMeHTa B [leproandeckoii cucreme. MUPOBO33pEHUECKOE U HAYYHOE 3HAUCHHUE

[Tepuonnueckoro 3akona J[.1. MenaeneeBa. [Ipornossr .M. MenneneeBa. OTKpbITHE HOBBIX 6

XUMHYECKUX DJIEMEHTOB.
Pemenue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XapaKTEPU3ALUIO XUMUYECKUX
3JIeMEHTOB «MeTalmn4eckue / HeMeTalIn4ecKie CBOMCTBA, DIEKTPOOTPULIATETHHOCTh XUMUYECKIX
3JIEMEHTOB B COOTBETCTBUHU C UX AIEKTPOHHBIM CTPOECHUEM U TOJIOKEHHUEM B IIEPUOJUYECKON CUCTEME
XUMHU4YecKuX 3nneMeHToB JI.11. MeHaeneeBay
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Pa3nen 2. XumMnueckne peakuumn 16
Tema 2.1. Tumsl OcHoBHOE colep:xkaHue 4 OK 01
XUMHYECKUX Teopernueckoe odyuenue 2
peakmit Knaccugukanus 1 THIIBI XMMUYECKUX PEAKLUi C ydacTHEeM HeopraHnueckux BemecTB. CocTaBiieHUe
ypaBHEHUH peaxiuii COeAMHEHUS, PA3I0KEHHUs, 3aMEILICHHsI, 0OMEHA, B T.4. PEaKIUi TOPEHUs,
OKHCJIEHUS-BOCCTAHOBJICHHUSL.
VYpaBHeHUs OKHUCIEHUS-BOccTaHOBIIEHU. CreneHb okuciaeHus. OKUCINUTENb U BOCCTAHOBUTEb. 2
CocraBiieHHEe U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMIA METO/I0M 3JIEKTPOHHOTO
6ananca. OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU B IPUPO/IE, TPOU3BOACTBEHHBIX IIpoLeccax 1
KU3HEJESITEIbHOCTH OPraHU3MOB
IpakTuyeckue 3aHATHA 2
KommuectBennsie oTHOMmEHHsI B XUMUU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMUHU U PACYETHI T10
YpaBHEHUSM XUMHUYECKUX peakiui. Moib Kak eIMHHUIa KOJMYecTBa BemlecTBa. MossipHas macca.
3aKOHBI COXpAaHEHHUsS] MacChl M 3Hepruu. 3akoH ABorajapo. MossipHblii 00beM razoB. OTHOCHTENbHAsS 2
IUIOTHOCTH Ta30B. PacdeTsl Mo ypaBHEHUSM XMMUYECKUX PEaKLUUN C MCIOJIb30BaHHEM MaccChl, 00beMa
(HOpMaJIbHBIE YCIIOBHUS) T'a30B, KOJIMUYECTBA BEIIECTBA
Tema 2.2. OcHOBHOE co/lep:KaHue 6 OK 01
OJeKkTpoanTHYecKa | TeopeTnueckoe 0dydeHne 2 OK 04
A MUACCOMMAINA 1 | Teopus »aeKTpoNUTHYECKON auccoryanin. MoHbI. DIeKTPONUTHI, HEAIEKTPOIMTHI. Peakiun HOHHOro
MOHHBI 0OMeH obmena. CocTaBieHHE peakIMii MOHHOTO OOMEHa IyTeéM COCTAaBJCHHUS MX IOJHBIX M COKPAIIEHHBIX 2
MOHHBIX ypaBHeHUH. KHCI0THO-OCHOBHBIE peakiMy. 3a/laHus Ha COCTaBJICHHE HOHHBIX PEaKIuil
JlabopaTopHbIe 3aHATHSA 2
JlaGopaTopHas paboTta “THITBI XUMHUYECKHX PEAKIIHA .
HccnenoBanue TUIOB (10 COCTAaBY U KOJIMYECTBY UCXOTHBIX U 00pa3yIOIIMXCS BEUIECTB) U MIPU3HAKOB 5
XUMHUYECKUX peakuuid. [IpoBenenune peakuuii HOHHOTO 0OMEHa, OIPEIEIeHUEe CPEIbl BOAHBIX
pacTBOpOB. 3aaHUs HAa COCTABIICHNE NOHHBIX PEeaKIIMii
KonTpoabHast
CrpoeHue BelecTBa U XUMHUYECKUE PEAKIINH 2
padora 1
Pa3ngea 3. CTpoeHue U CBOMCTBA HEOPraHUYECKHUX BEleCTB 14
Tema 3.1. OcHoBHOE coep:xaHue 4 OK 01
Knaccugukauus, | Teopermdeckoe oGyyenne 2 OK 02
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HOMEHKJIATypa
CTpOCHHUE
HEOPraHU4eCKuX
BEIICCTB

[Ipenmer nHeopranndeckoit xumuu. Kiaccudukanus HeopraHudeckux BemecTs. [IpocTeie U CI0XKHbIE
BewecTBa. OCHOBHBIE KJIACCHI CJIOYKHBIX BEIIECTB (OKCH/IbI, THAPOKCUABI, KUCIOTHI, COJIHN). B3auMocBs3b
HEOPraHMYeCKUX BEIIECTB. ArperatHble COCTOSIHUS BemiecTBa. Kpucramimyeckue u amopgpHbie
BeLECTBA. TUIbI KPUCTAINIMYECKUX PELIETOK (aTOMHAsl, MOJIEKYJISIpHAs, MOHHAsL, METAJJINYECKas).
3aBHCUMOCTh (PU3NIECKUX CBOICTB BEIIECTBA OT TUIA KPUCTAIUTMYECKON PEHIETKU. 3aBUCHMOCTb
XMMHUYECKON aKTUBHOCTH BEILIECTB OT BUJIA XMMUYECKOM CBSI3U U TUIIA KPUCTAJUINYECKON PEIIETKY.
[TpuurHBEI MHOTOOOpa3Msl BEIIECTB

HpaKTuquKue 3aHATUSA

Homenknatypa HeopraHM4ecKHX BEIIECTB: Ha3BaHHE BEILIECTBA UCXO/I U3 UX XUMUYECKOU (POpMyIIbI
WM COCTaBJIEHUE XUMHUYECKON GOpMYIbl HCXOS U3 Ha3BaHUS BEIIECTBA [0 MEXIYHAPOIHOMN
(MIOIAK) nnu TpuBUaNIbHON HOMEHKIIATYpE.

Pemienne mnpakTHYeCKUMX 3aJaHUN MO KIacCH(PUKALMKH, HOMEHKJIATYpe M XUMUYECKUM (Gopmyam
HEOPraHMYECKUX BEIIECTB DPA3JIMYHBIX KiIaccoB (yrapHbId Tra3, YIJIEKUCIBbIA ra3, aMMHaK, raiieHas
W3BECTh, HETaIlIeHas U3BECTh, MUTHEBAS CO/IA U IPYTUX): HA3bIBATh U COCTABIIATH (DOPMYITBI XUMHUUECKUX
BEILECTB, ONPENENITh MPUHAATICKHOCTh K KIaccy.

Hcrounuku xumuyeckoi nadopmaimu (CpecTs MaccoBoi nHpopmaiuu, cetb THTEpHET 1 apyrue).
[Touck nHGOPMALIMY 1TO HA3BAHUAM, UACHTH(UKATOPAM, CTPYKTYPHBIM (popMyiaMm

IIK...

Tema 3.2. Ousnko-
XUMHYECKUE
CBOMCTBaA
HEOPraHMYeCKUX
BEIIECTB

OcHOBHOE co/lep:KaHue

Teopernyeckoe o0yueHue

Mertambl. O6mue ¢uznyeckne ¥ XMMHUUYECKHe CBOMCTBa MeTauioB. CriocoObl TMoJydeHHsl. 3HaueHUe
METaJJIOB M HEMETaJUIOB B MPHUPOJAE U KU3ZHEACATEIHLHOCTH 4YelloBeKa U opraHu3mMoB. Kopposus
METaJJIOB: BUAbI KOPPO3HUH, CIIOCOOBI 3aLIUTHI METAJUIOB OT KOPPO3UU

Hemeramnel. OOmue ¢Qu3nueckue W XUMHUYECKHE CBOWCTBA HEMETAJUIOB. TWIHMYHBIE CBOWCTBA
nemertaiioB IV— VII rpynn. Knaccudukanus u HoMeHKIaTypa coeAMHEHUH HeMeTauioB. KpyroBopotsl
OMOTEHHBIX 2JIEMEHTOB B IPUPOJIE

XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHN4CCKUX BCIICCTB (OKCI/IIIOB, THMAPOKCUIOB, KUCIIOT,
coyieH u ,Z[p) BaKOHOMCpHOCTI/I B U3MCHEHHUM CBOMCTB IPOCTBIX BCHICCTB, BOAOPOAHBIX COGI[HHGHHﬁ,
BBICHINX OKCUJOB U THAPOKCHUIOB

IlpakTH4Yeckue 3aHATUA

CocraBieHue ypaBHEHMH XMMHMYECKUX DPEAKIMM C y4aCcTHEM IPOCTBIX M CIIOKHBIX HEOPTaHUYECKHX
BEIIECTB: METAJUVIOB M HEMETaJIOB; OKCHJIOB METAJJIOB, HEMETAJIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOpPraHMYeCKUX KHCIOT, OCHOBaHMA M aM(OTEpHbIX T'MAPOKCHUIOB; HEOPraHUYECKUX COJIEH,
XapaKTepU3YIOIIUX UX CBOMCTBA.

OK 01
OK 02
IIK...
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Pemenne npakTHUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA, COCTaB, MOJYYEHUE U
0e30IMacHOe HCIMOJIb30BaHUE BAXKHEHIIMX HEOPraHMYECKHX BEHIECTB B OBITY M MPAKTUYECKOH
JEATENbHOCTH 4EJI0BEKa

Tema 3.3. OcHoBHOE coep:kaHue 4 OK 01
Unentudukanns | JlaGopaTopHbie 3aHATHS 2 OK 02
HCOPTraHUICCKUX | JlaGopaTopHas padora «aeHTH(HUKaINI HEOPraHMUECKUX BEIIECTB. OK 04
BCIICCTB Pemrenne skcriepuMEHTANBHBIX 337ad IO XMMUYECKMM CBOMCTBAM METAUIOB M HEMETAJLIOB, IIO

pacro3HaBaHUIO U MOJIYYEHUIO COEAMHEHUH METAJIJIOB U HEMETAIIJIOB. 5

WNnentuduxaus HEOpraHMYECKHUX BEIIECTB C HUCIOJb30BaHUEM HX (PU3MKO-XHMUYECKUX CBOMCTB,

XapaKTEepHBIX KadeCTBEHHBIX peakuuil. KauecTBeHHblE peakiuu Ha cyiab(aT-, KapOOHAT- U XJIOPUJI-

AQHUOHBI, HA KATHOH aMMOHUS
KontpoJubHas o

CBoiicTBa HEOPraHUYECKUX BEIIECTB 2
padora 2
Paznen 4. CTtpoeHue U CBOIiCTBA OPraHUYecKHX BelleCTB 22
Tema 4.1. OcHOBHOE coiep:KaHue 4 OK 01
Knaccupuxanus, | Teoperuueckoe o0ydenue 2 IIK...
CTPOCHUC 1 [TosiBneHue u pa3BUTHE OPraHUYECKOM XUMUM Kak Hayku. [IpenMer oprannueckoi xumuu. Mecto u
HOMEHKJIaTypa 3HaYEHUE OPTaHNYECKON XUMHH B CUCTEME €CTECTBEHHBIX HayK.
OpraHUYECKUX XUMHYECKOE CTPOCHHE KaK MOPSIOK COCIUHEHHsS aTOMOB B MOJIEKYJE COTJIACHO MX BaJCHTHOCTH.
BEILlECTB OcHOBHBIE TMOJIOKEHUSI TEOPUH XUMHUYECKOTO CTPOEHHUs opraHmdeckux coeaunenuit A.M. Bytneposa.

VYrnepoaHblil CKeNeT OpPraHUYecKOM MOJEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO 5

CTpOEeHUS MOJIeKyJ. M3omepus u H30MepHI.

[lonsitne o ¢ynkunoHanbHoM rpynne. Panukan. IlpuHiunel KiacCUPHUKAMH  OPraHUYECKUX

coenuHeHU. MexIyHapoiHasi HOMEHKIJIATypa U MPUHIIMITEI HOMEHKJIATYPbl OPTraHUYECKUX COCTUHEHHI.

[TonsiTre 00 a30TCoAEpKAINX COSAMHEHUSIX, OMOJIOTMYEeCKH aKTUBHBIX BEIleCcTBaxX (YrieBodax, Kupax,

OenKax u Jip.), BLICOKOMOJICKYJISIPHBIX COSIMHEHUSIX (MOHOMED, OJTUMED, CTPYKTYPHOE 3BE€HO)

IlpakTHyeckue 3aHATHSA 2

Homenknatypa opraHMyecKux COEIWHEHUN OTAEIbHBIX KIIACCOB (HACHILICHHBIC, HEHACHIIEHHBIC H

apoMaTHUYeCKHe YIIeBOJOPOAbI, CIUPTHI, (DEHOIIBI, albJETH/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)

CocraBieHHe TOJNHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OPMYNT OpPraHMYECKHX BEIIECTB OTIEIBbHBIX 5

KJIaCCOB, MCIIOJIb3YyS HX Ha3BaHUS IO CHCTEMaTHMYECKOW M TPUBHAIBLHOW HOMEHKIAType (3TUJIEH,
alleTWIeH, TNIMLEpHUH, (eHol, (opManbaerui, YKCycHas KHCIoTa, INMIMH). Pacdersl mpocreifmeit
(opMyIbl OPraHNYECKOM MOJIEKYIIbI, HCXOsl U3 2JIEMEHTHOTO cocTaBa (B %)
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Tema 4.2.
CaolicTBa
OpPraHHYECKUX
COCIUHCHHI

OcHoBHOe coepkaHue

14

TCOPCTI/I‘leCKOC oﬁyqe}me

OU3UKO-XUMUYECKHE CBOWCTBA OPraHUYECKUX COCJMHEHUH OTIENBHBIX KIAccOB (0COOEHHOCTH
KJaccu(uKay ¥ HOMEHKJIATYPhl BHYTPH KJIacca; TOMOJOTHYECKHHA psia U o0mias popmyIia; n30Mepus;
(u3HUYeCKre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYICHHUS):

— IpeneibHble YIIeBOAOPObl (aJIKaHbl M IMKJIOANKaHbl). ['opeHre MeTaHa Kak OJAMH M3 OCHOBHBIX
HWCTOYHUKOB TCILIA B IPOMBIIIJICHHOCTHU U 6I>ITy. CaolicTBa IMPUPOJHBIX YIIJICBOJOPOA0B, HAXOXKACHUEC B
MIPUPO/JIE U IPUMEHEHNE ATKAHOB;

— HempeaeabHbIe (aJTKEeHbI, ATKUHBI M aJIKaIUEHbI) 1 apOMaTHUECKHE YTIIeBOI0PO bl ['opeHue aneruieHa
KaK UCTOYHHUK BBICOKOTCMIICPATYPHOTO IIJIAMCHU JJIs1 CBAPKU U PEC3KHU MCTAJIJIOB

— KUCJIOPOJICOJepKAIINE COETUHEHUS (CIUPTHI U PeHOJIbI, KApOOHOBBIE KUCIOTHI M 3(QUPHI, aJTbACTUABI U
KETOHBI, JKUpBI, yrieBojbl). [IpakTuueckoe NpUMEHEHUE ATUJICHTIUKOJS, TJUlepuHa, (¢QeHoa.
[Ipumenenue Qopmanbpaeruia, ameraibAeruia, YKCYCHOM KHUCIOThl. MbUla Kak COJIM BBICHIUX
KapOOHOBBIX KHCIIOT. MOIOIIIME CBOWCTBA MbIJia

— a30TcojepKallue COeMHEHHs (AaMUHBI 1 AMUHOKHUCIIOTHI, O€TK1). BricoKOMOMNIEKy s pHbIE COESMHEHUS
(cuHTeTMYECKME U OHMOJOTHYECKU-aKTHUBHBIE). MOHOMEp, TIOJMMEp, CTPYKTYPHOE  3BEHO.
[Tonumepu3arnus 3TUIEHa KaK OCHOBHOE HAINPaBJICHUE €ro UCIIOJIb30BaHUSI.

['eneTnyeckas CBs3b MEXKY KJIaCCAMHM OPTaHUYECKUX COEeTMHEHUN

IIpakTHYeckue 3aHATHS

CBo#CTBa OpraHMYECKMX COCIMHECHUIH OTACTBHBIX KIACCOB (TpUBHAIBHAS M MEKIYHAPOIHAS
HOMEHKJIaTypa, XUMHUYECKUE CBOMCTBA, CIIOCOOBI MOTYUYEHUs): MPECIIbHBIC (aTKaHbl U ITUKIOATKAHBI),
HenpeebHbIe (AIKCHBI, AIKHHBI M AJIKaJJMCHbI) ¥ apOMaTHYECKHE YIIIEBOIOPOIbI, CIUPTHI M (PEHOIIBI,
KapOOHOBBIE KUCIIOTHI M A(HPBI, AITBIACTH/IbI U KETOHBI, AMUHBI 1 AMUHOKHCIIOTHI, BRICOKOMOJICKYIISIPHBIE
COCIIMHEHUS. 3a/laHusl Ha COCTABJICHHE YPaBHCHHMI XMMHUYECKHUX PEAKIMHA C YYaCTHEM OpPTaHHYECKHX
BEIIECTB HA OCHOBAHUH WX COCTABA M CTPOCHHUS

CocraBinenue cxeM peakinuid (B TOM 4YHCIEe 1O TMPEAJIOKEHHBIM IEMOYKaM IpeBpalleHuil),
XapaKTepPU3YIOIINX XUMUYECKHE CBOMCTBA OPTaHUYECKUX COCTUHEHHUI OTAETbHBIX KIIACCOB, CIIOCOOBI UX
MOJIyYeHUsI ¥ Ha3BaHHWE OPraHWYECKHX COCAWHEHUH [0 TPUBHAIBHOW WM MEXJIYHAPOIHON
CUCTEMaTUYECKOI HOMEHKJIAType.
Pemenne mpakTUKO-OPHEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUl Ha CBOMCTBA OPraHUYECKUX
COEIMHEHUH OTJENbHBIX KJIACCOB

JlabopaTopnasi pabora

OK 01
OK 02
OK 04
IIK...
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JIaGopatopHas pabota “IIpeBparieHuss OpraHMYECKHX BEIIECTB MPU HArpeBaHUH'".
ITony4yenue sTusneHa U U3y4eHHE €ro CBOMCTB. MOJeIMpOBaHNUE MOJIEKY)I U XMMUYECKUX IIPEBPALICHUN
Ha [IpUMEpE dTaHa, TUIICHA, AlleTUICHA U JP.

Tema 4.3. OcHoBHOE coep:kaHue OK 01
Unenrudukarms Teopernueckoe odyuenue OK 02
OPTaHIHICCKIX buooprannueckue coenunenus. llpumenenue u Ouosiornyeckass pojib YriaeBoAoB. OKucieHHe OK 04
BEIICCTB, NX yIJI€BOJOB — MWCTOYHHUK DJHEPrMM >KMBBIX OpraHusmoB. OOnacTM NPUMEHEHUS AMHUHOKHUCIOT. IIK...
SHAUCHHC 1 [IpeBpaienus 6enkoB nuiy B opranusMe. buonornueckue pynkum 6enkos. buonornueckue GpyHkuuu
IPUMCHCHHE B XKUpoB. PoJib oprannyeckoil XMMuM B pelieHnH MpoosieM NUIeBol 6e301MacHOCTH
ObITOBOI 1 . | Ponp oprannyeckoil XMMHM B pEHIEHMH NpOOJIEM >SHEpPreTH4eckoid Oe30MacHOCTH, B Pa3BUTUHU
TPOM3BOACTBCHHON | 1o 11 Hb1, CO3MaHNH HOBBIX MaTepUajIoB, HOBBIX HCTOYHUKOB YHEPIUH (aJIbTEPHATUBHbBIE UCTOUYHUKU
JCATCILHOCTH sHepruu). OnacHoCTh BO3JEMCTBYS HA )KUBbIE OPIraHU3Mbl OPraHUYECKUX BEIIECTB OTJEJIbHBIX KJIACCOB
Hesopera (yrneBoJopoJibl, CHOUPTHI, (DEHOJIBI, XJIOPOPTaHUYECKHE MPOU3BOJHBIC, AIbACTUIBI U JIp.), CMBICIH

MIOKa3aTess NpefesbHO TOMYCTUMOM KOHIIEHTPALuU

JlaGopaTopHble 3aHATHSA

JlabopaTtopHnas pabota: «neHTrduKaIms opraHndecKuX COSAMHEHUH OTIETBHBIX KIIACCOB)»

WNnentuduxaius opraHM4ecKuX COeIMHEHUN OTAEIbHBIX KJIaccOB (Ha MpUMeEpe allbJeruI0B, Kpaxmania,

YKCYCHOM KUCJIOTBI, OEJIKOB U T.I1.) C UCIIOJIb30BAHUEM UX (DU3UKO-XUMUYECKHX CBOMCTB U XapaKTEPHBIX

KauecTBEHHBIX peaknuil. JleHatypamus Oenka mpu HarpeBaHuu. LIBeTHble peakiuu O€NKOB.

Bo3HHKHOBEHHE aHAIMTUYECKOTO CUTHAala C TOUKH 3PEHHUS XUMHUYECKHX MPOIECCOB MPU MPOTEKAHUU

KaueCTBEHHOM peakIiy, MO3BOJISIIONIeH WACHTHQHUIIMPOBATh NPEAJIOKEHHbIE OpraHN4YeCcKHe BEeIeCTBa
Kourpoasuas CtpykTypa U CBOMCTBA OPraHUYECKUX BEIIECTB
padora 3
Paszpnen S. Kunernyeckue u TepMOIMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSA XMMUYECKUX PeaKkuuii
CkopocTh OcHOBHOE cojlep:KaHue OK 01
XUMUYECKUX OK 02
peaKIui. 1IK...
XHUMUYECKOE
paBHOBECHE

Teopernueckoe o0yuenune
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CKOpOCTh peakiyu, ee 3aBUCHUMOCTh OT Pa3IHYHBIX (PAKTOPOB: MPHUPOJBI PEArHpyIOMINX BEIIECTB,
KOHIICHTPALlMM PEarrpyrouInxX BeUIeCTB, TEMIEpaTypbl M IUIOMIAJU PEAKIMOHHON MOBEPXHOCTH.
TennoBble 3G HEKTH XUMUYECKUX PEaKIMid. K30~ U SHAOTCPMHUECKUE, PEAKIINH.

OO0paTuMOCTh peakuii. XuMHUECKOe PaBHOBECHE U €T0 CMEIIEHHUE MO/ ICHCTBHEM Pa3InYHbBIX (PakTOpOB
(KOHIIEHTpaIMsl pPeareHTOB WJIM TPOAYKTOB pEaKLIWHW, MJaBICHHWE, TeMIepaTypa) Ui CO3IaHus
ONTUMAIIBHBIX YCIIOBHI NPOTEKaHUsI XUMUYECKUX mporeccoB. [Ipunnun Jle [larense

IIpakTHYecKkHne 3aHATHSA OK 01
Pemenne mpakTHKO-OPMEHTHPOBAHHBIX 3aJaHUK HAa aHaATU3 (PAKTOPOB, BIMSIOUIMX HAa W3MEHEHHE OK 02
CKOPOCTH XMMHYECKON PEaKIHH, B T.4. C MO3ULUHN IKOJOTUYECKH 11€JIECO00PA3HOr0 MOBEACHUS B OBITY U IIK...
TPYIOBOM JEATEIHHOCTH B IIEISIX COXPAHEHHS CBOETO 3/I0POBhS M OKPYKAIOIIEH MPUPOTHON CPEIbI.
Pemrenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHnuna Jle-Illarense i
HAXOXXJICHUS HAlpaBIICHUS CMEIICHUS pPABHOBECHS XWMHYECKOW peaknuuh W aHanu3 (HaKTOpOB,
BIIMSIFOIIAX HA CMEIICHNE XUMUYECKOTO PAaBHOBECHS
Paspean 6. PactBopbI
Tema 6.1. OcHoBHOE coep:KaHue OK 01
Howusitre o Teoperudeckoe odyueHune OK 02
pacTBopax PacTBopeHne Kak (U3MKO-XMMHYECKHii mpoiecc. PactBopel. CrocoObl MPHUTOTOBJIEHHS PAacTBOPOB. OK 07
PactBopuMocTh. MaccoBas J10Jis1 paCTBOPEHHOTO BenlecTBa. CMbICIT TOKa3aTeNs MPEAEIbHO AOMYCTUMOMN IIK...
KOHLIEHTPALIMU U €T0 UCIIOJIb30BaHNE B OLICHKE 3KOJIOTHYEeCKON O€30MMacHOCTH.
[IpaBuna SKONOrHYECKU 1IE€JIECO00pPa3HOTO0 TOBEIEHUS B OBITY U TPYAOBOW NESATENBHOCTH B ILEJSAX
COXPAaHEHHUS CBOETO 3/I0POBbSA U OKPY)KAlOIIEeW MPUPOTHON Cpelibl; ONMACHOCTh BO3JICHCTBUS HA >KUBBIC
OpraHu3Mbl OMPE/ICICHHBIX BEIIECTB.
Pemenmne nmpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 33aJJaHUI HA PAaCTBOPHI, UCIOJIb3yeMble B OBITOBOM U
MIPOM3BOJICTBEHHON JESTEIbHOCTH YeJIOBEKa
Tema 6.2. OCHOBHOE coiepKaHue OK 01
Uccnenosanue JlabopaTopHbIe 3aHATHSA OK 02
CBOHCTB PacTBOPOB | 1550 patopras pa6ota «I[pHTOTOBIEHHE PACTEOPOBY. OK 04
[IpuroTtoBiieHue pacTBOPOB 3a/laHHOM (MaccoBOH, %) KOHIIEHTpAIMH (C MPAKTUKO-OPUECHTUPOBAHHBIMU IIK...
BOIIPOCAMU) U OTpeieNIeHUE Cpeibl BOAHBIX PACTBOPOB.
Penienue 3a1a4 Ha NPUTOTOBJIEHHE PACTBOPOB
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJAEPKAHUE (COAEePKAHUE TPUKJIATHOTO MOIYJIA)
Paszpen 7. Xumusi B ObITY M IPOU3BOACTBEHHON A€ATEILHOCTH YeJI0BeKa OK 01
OK 02

OcHoBHOE conepkaHue
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Xumusi B Obity 1 |TeopeTHueckoe o0yueHue 2 OK 04
IPOU3BOJCTBEHHOH | Hopelfime NOCTHKEHNS XMMUYECKON HAYKU M XUMHYECKOM TeXHOIOruH. Polb XuMuu B obecrieueHun OK 07
ACATCIIBHOCTH 9KOJIOTMYECKOM, SJHEPreTUUECKOM U NUILEeBOM Oe3omacHocTH. [IpaBuia noucka v aHanu3a XMMUYECKOU 5 IIK...
1CJI0BCKa nHGOPMAIINY U3 PA3TUYHBIX HCTOYHUKOB (HaydHas U y9eOHO-Hay4YHas IUTepaTypa, CPeICTBA MACCOBOM

nHbopmanuu, cetb IHTEpHET)

IIpakTnuyeckune 3aHATHSA

[Touck u aHanmu3 KEMCOB O NMPUMEHEHUM XWMHYECKHX BEIECTB M TEXHOJOTHM € ydeToMm Oymyiein

npoQeccHOHAIbHON ~ AEATEIbHOCTH MO0  TeMaM:  BaKHEWIIME  CTPOUTENIbHbIE  MaTepHallbl,

KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KepaMHKa, Marepuaiabl Uil DJIEKTPOHUKH, 5

HaHOMAaTepHallbl, TEKCTWJIbHbIE BOJOKHA, MCTOYHUKHU OHHEPIMM, OPraHMYEeCKHEe U MHUHEpaJIbHbIE

y10OpeHus, JIeKapCTBEHHbIE BELIECTBA, OBITOBAS XUMUS.

3amura: [IpencraBienue pe3yabTaToB pelieHus KelcoB B (hopMe MUHU-A0KIIAAa ¢ Ipe3eHTaluen

IIpoMe:xxyTOoUyHasi aTTecTALUSA 110 TUCHHILIMHE (324eT) 2

Bcero 72
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3. YCJIOBUs PEAJIM3ALIMN JUCIUIIJIMHBI

3.1 MaTtepuajibHO- TeXHHYECKOe ofecrieyeHue
Kabuner «Xumumn», OCHAIIEHHBIH B COOTBETCTBUU ¢ npuiokenuem 3 OITOII-11.

3.2 Yue0HO-MeTOOUUYECKOE o0ecIeueHue

3.2.1.0cHOBHBIE- IEYaTHBIE U 3JIeKTPOHHbIE U31aHUS

1. Xumus nis npodeccuil U cnerualbHOCTEW €CTECTBEHHOHAYUHOTO MPpOoduis : yueOHUK
/ [0.C.I'abpuensia, W.I'.OctpoymoB, E. E. OctpoymoBa, C. A. CrnamkoB] ; moj pen.
O.C.I'abpuensina. — 2-e u3., crep. — M. : M3narensckuii neHTp «Akagemusi», 2019. — 384 c.

2 XuMmus : 3a1a9u ¥ ynpaxHeHus : yued. mocooue / FO.M.Epo-xuH. — 2-¢ u3., cTep. —
M. : U3narensckuii eHTp «Akanemus», 2019. — 288 c.

3.0OcHOBHBIE YJIEKTPOHHbIE U3TAHUSI

1. Benos, I'. B. Tepmoaunamuka B 2 4. Yacte 2 : y4eOHUK U IIPAKTHKYM IJjIsi BY30B /
I'. B. BenoB. — 3-e u3n., ucnp. u jmom. — Mocksa : M3marensctBo FOpaiit, 2023. — 248 c. —
(Bricmiee oOpa3oBanue).

3.2.2]1omoTHUTEIbHbI€ HCTOYHHUKH
1 Metomnueckoe nocobue k yueoHuky O. C. I'abpuensna «Xumus». 8 xmacc / O. C.
I"abpuensu. — M. : [Ipoda, 2019. — 109, [3] c.

2. Xumuns g npodeccuit  u CIENaJIbHOCTEN TEXHUYECKOTO
npoduis : ydeOHUK JUIsl  CTy[. yupexaeHuit cpen. mnpod. obpazosanus / O. C.
labpuensu, W.I'. OctpoymoB.—4-eusa.,crep.—M : M3narenbckuii EHTP «Axanemus»,

2019. —272 c.,[8] c.uB.miL
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4. KOHTPOJIb ! OLHEHKA PE3YJLTATOB OCBOEHHMS YYEFHOI

JUCHUILINHDBI

PesyabTaTsl 00yyeHus

Kpurtepnu onenku

MeToabl OLIEHKH

3HATh:
- OCHOBHBIE HCTOUHUKHU
uHpOpMAINH

Y PECypChI JUTS peIeHHS
3a/1a4 ¥ mpooIemM

B MpodecCHoHATEHOM
W/WITM COITUATBHOM
KOHTEKCTE;

- CTPYKTYpY TUIaHa JUIS
peleHus 3a/1a4;

- IPUEMBI
CTPYKTYpHUPOBaHUS
nHpopmanuy;

- ¢hopmar odopmiteHUS
pe3yIbTaTOB IMOMCKA
nHpopmanuu,
COBpPEMEHHBIE CPEJICTBA
U yCTPOMCTBA
nH(popMaTHU3alNH;

- IpaBHIIa
JKOJIOTHYECKOU
0€301acHOCTH MPpHU
BEJICHUH
npodeccHnoHaTbHOM
NesITeNIbHOCTH;

- OCHOBHBIE PECYPCHI,
3a/IeiCTBOBAaHHbBIC B

OLEHKY «OTJMYHO) 3aCITY)KUBAET
CTYAEHT, TBEPJIO 3HAOLIUIA
MpOrpaMMHBIN MaTepuall, CHACTEMHO U
rPaMOTHO M3JIAraroUIui €ro,
JEMOHCTPUPYIOIIHIA HEOOX0IUMBIHA
YPOBEHb KOMIIETEHIIUN, YETKUE, CHKATHIC
OTBETHI HA JIOTIOJIHUTEIILHBIE BOTIPOCHI,
CBOOOJIHO BJIQ/ICIOIINI TOHATHITHBIM
amnmapaToM.

OLIEHKY «XOPOII0» 3aCITYKHBAET
CTYJICHT, MPOSIBUBIINI TIOJIHOE 3HAHHE
IPOrpaMMHOTO MaTepuaa,
JEMOHCTPUPYIONTUH chOpMUPOBAHHBIE
Ha JJOCTaTOYHOM YPOBHE YMEHUS U
HaBBIKH, YKa3aHHBIE B TIPOrpamMme
KOMIIETEHITUH, TOTTyCKAIOITUN
HETIPUHIUITHAIIbHBIE HETOYHOCTH TIPH
W3JI0KEHUW OTBETA Ha BOTIPOCHI.
OIIeHKY «y/10BJIETBOPUTEIbHO)
3acIy)KUBaeT CTYACHT, 0OHAPYKUBIIHM
3HaHHUA TOJBKO OCHOBHOTO MaTepHara,
HO HE YCBOUBIIIMH ACTaH,
JOTTYCKAIOITUHN OIIHOKH
NPUHLMIIAATBHOTO XapaKkTepa,
JEMOHCTPUPYIOIIHI HE O KOHIIA
chopMUpPOBaHHbBIE KOMIIETEHIINH,
YMEHHMSI CHCTEMaTU3UPOBaTh MaTepuai u

OrneHka pe3yabTaToB
YCTHOTO U
MUCHMEHHOTO OTIPOCa.
OrnieHka pe3yabTaToB
TECTHPOBAHUSI.
OrnieHka pe3yabTaToB
BBITIOJTHEHUS
MIPOBEPOYHOM padoTHI,
CJIOBApPHOTO TUKTAHTA.
OrueHka pe3yabpTaTa
MIPOBEICHHOTO

¢ depeHInPOBaHHOTO
3ayera.

podeccHoHaIBHON JI€TATh BBIBOIBI.

JIEATEIILHOCTH; O1IeHKY «HEY/I0BJIETBOPHTEIHLHOY»

- MyTH O0eCTeUeHUs 3aCIy)KUBAET CTYACHT, HE YCBOMBIITUH

pecypcocOepeKeHust; OCHOBHOTO COJICpKaHHs MaTepualia, He

- IIPUHIUTIBI YMEIOIIHIA CHCTEMaTU3UPOBATh

OEpEKITUBOTO uHpopMaIrio, 1enaTh He0OX0UMbIE

IIPOU3BOJICTBA. BBIBO/JIBI, YETKO M I'PaMOTHO OTBEYaTh HA
3aJJaHHBIC BOIIPOCHI, IEMOHCTPUPYIOIIUH
HU3KUW YPOBEHB OBJIA/ICHHS
HEOOXOIMMBIMU KOMIIETEHIIMSIMHU.

yMeTh: Kpurepuii oueHku npakruieckou OueHka pe3yabTaToB

- aHAJIM3UPOBATH 3a/1a4y
u/unu npoOieMy u
BBIJIENIATD €€ COCTaBHBIE
YaCTH;

- OIPEAETATh dTalbl
pelIeHus 3a/1a4u;

- BBISIBJISITD U

3¢ (hEeKTUBHO UCKAThH
nH(pOpMaIIHIO,
HEOOXOIUMYIO JUISI

padoThblI.

OneHka «OTJIMYHO» BBICTABISETCA 32
6e3011100YHYIO TPaKTHUECKYI0 padoTy, a
TaKkKe NMpH HaIMYuM B Hel 1 HerpyOoi
OMOKM MO  MpaBUJaM  TEXHUKHU
0€30IaCHOCTH.

OneHka «XOpoOIIO» BHICTABISIETCS NpHU
HaJIMYMM B NpaKkTU4Yeckoil pabore 1-2
3aJaHuH, BBITOJIHEHHBIX C
HE3HAUYUTEJIbHBIMU OIIHOKaMHU.

BBITOJIHEHUS
IPaKTUYECKUX paboT.
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pElICHUS 3a1a49¥ W/ 1IN
poOIeMBI;

- OTIpeNeNATh 3a0a4u JIIst
Mo¥cKa HHPOPMALIUH;

- OIIPENIeIISITh
HEO0OXO0TUMBIC
WUCTOYHUKH
nHpOpMaNnu;

- TUIAHUPOBATH TIPOIIECC
TTOUCKA;
CTPYKTYpUPOBATH
MOJTy4aeM Yo
nH(pOpMaLHIO;

- BBIJICTISITH HauboJiee
3HAYUMOE B ITEPEUHE
nHpopmanuy;

- OIICHUBATh
MIPAKTHIECKYIO
3HAYUMOCTh PE3yIbTaTOB
TTOUCKA;

- 0(hOpPMJISAT PE3YNIbTATHI
MTOUCKA, PUMEHSATh
CpencTBa
MH(OPMALMOHHBIX
TEXHOJOTHUU I
pelieHus
pohecCHOHATBHBIX
3azay;

- HCTIOJIb30BAaTh
COBPEMEHHOE
MIPOrpaMMHOE
o0OecIeyeHue;

- HCII0JIb30BAaTh
pasnuuHble U(poBbIE
CpeaCTBa /ISl peLIeHUs
npodeccuoHaNIbHBIX
3azay;

- co001aTh HOPMBI
3KOJIOTUYECKOU
0€30I1aCHOCTH;

- OIIpEeNIeNsATh
HaIpaBJICHUS
pecypcocOepexeHus B
pamKax
npodeccruoHaIbHON
JEeSITENEHOCTH T10
CHEIHATIbHOCTH,
OCYILIECTBIIATH paboTy €
coOnroieHreM
MIPUHIIUIIOB
OepeXIMBOTO
MIPOU3BOJICTBA;

Ouenka «YIOBJIETBOPHUTEIBHOY 32
NPAKTHYECKYl0 paboTy, B  KOTOPOW
JIOMYIIEHBI COJIEPKATEILHBIC OLTHMOKH IO
npaBUjIaM  TEXHUKH  0€30mMacHOCTH
(GOMBIIMHCTBO IPEAyCMOTPEHHBIX
paboToil 3amanuii BeIMONHEHO, 30% wH3
HUX COJIepKaT OUTHOKN).

Ounenka

«HEyT0BJIETBOPHTEILHO» BBICTABIISCTCS
3a IPaKTHYECKYIO paboTy, B KOTOPOit
JOTyIeHo 6oee 4 omuooK;
HpaKkTHYecKasi paboTa COJCPIKUT IPyObIe
OIIIHOKH.
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