MHHHCTEPCTBO OBPA3OBAHHH
HOBOCHBHPCKOH OBJACTH

['ocynaperrennoe OiopkeTHOe npodeccHonaILHOE
ofipazoBatenbHoe yupexaenne Hosocubupekoii obaacrn
«HosocHOHpekHii KoJLTeK TPAHCTIOPTA H JIOTHCTHKHY

COI'lTACOBAHO:

3aM. upergopa no YP
é Keutra C.B.

PABOYAS TIPOT'PAMMA YYEBHOM JIUCLUTLIMHBI

01.12 Xumus

Cneunanbnocts: 38.02.03 OnepannosHas 1esTeNbHOCTb B IOTHCTHEE

2026



PaccmoTtpena Ha 3acenanuu
Metoanueckoro CoBera
I'BITIOY HCO «HKTJI»

[TpoTtokon Ne 4 ot «22» mas 2026 r.

PaGouass mporpamma yueOHOi OJI.12 Xwumus pa3paboTaHa Ha OCHOBE
denepanbHOT0 rOCYAapCTBEHHOTO0 00pa30BaTENIbHOTO CTaHAApTa CPEAHEro OOIIEero
obpazoBanus (manee — PI'OC COO), denepanpHOil 00pa30BaTEIBLHON MPOTPAMMBI
cpeaHero  obmiero  oOpazoBaHuss u DenaepaibHOTO  TOCYAAPCTBEHHOIO
o0pa3oBaTeIBLHOIO CTaHAapTa CpeaHero mnpodeccuoHaabHOrO O00pa3oBaHUs MO
crenmanbHOCTH 38.02.03 OnepannoHHas IeSITEIbHOCTh B TIOTUCTHUKE.

CocraBuTreb (aBTOP):
YaiikoBckas Onbra Banosna, npenoaasatens ['BIIOY HCO «HKTJI»



[S—

W

COJIEPY)KAHME

ITACIIOPT PABOYEN ITPOI'PAMMBI VUEBHOM JUCILUATIIVHBI

CTPYKTYPA U COJEPXAHUE YUYEBHOUW AUCITUTIIAHEI ........
YCJIOBUS PEAJTU3ALIAN YUYEBHOM IMCUUATUIAHEL ...

KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM
JTACHTUTINHBI

4

20



1. IACIIOPT PABOYEN TPOIT'PAMMbBI YYEBHOM JUCIUILINHBI «XUMU»

Pabouas mnporpamma gucuumiuabl  OJ.12  «Xumus» pa3pabotaHa B
COOTBETCTBUHM ¢ TpeboBaHusMu DenepanbHoro 3akona ot 29.12.2012 r. No273-®d3 «O6
oOpazoBanuu B Poccuiickoit ®enepanun»; npukaza MwuHoOpHayku Poccum oT
17.05.2012 1. Ned413 «OO6 ytBepxkaeHUU deaepaabHOTO TOCYAapCTBEHHOTO
o0pa30oBaTeIpbHOTO  CTaHIapTa CpeAHero  obmiero  oOpa3oBaHUs»;  NpHUKas3a
MunucrepctBa mnpocBemienuss Poccuiickoir ®@eneparuu ot 24.08.2022 Ne762 «O06
yrBepknenun [lopsiaka opraHu3ani W OCYIIECTBJICHHS — 0Opa3oBaTeIbHOM
JESATETPHOCTH TIO 00pa3oBaTENbHBIM TMPOTPaMMaM CPEIHETO MPOGECCHOHAIBHOTO
oOpa3oBaHus»; mnpukaza MunnpocBemenuss Poccun ot 23.11.2022 Ne 1014 «OO06
YTBEPXKJIEHUH (enepanbHOl  00pa30BaTeIbHON NPOrpaMMbl  CPEAHETO  OOIIEro
oOpazoBanus», ®PenepanbHoro 3akoHa ot 21.07.2020 Ne 304-®3 «O BHeceHUH
n3MeHeHuil B @enepanbHblil 3akoH «O0 oOpazoBanuu B Poccuiickoit @eaepannmny» mo
BOIIpOCaM BOCIUTAHUSI OOyYarolmuxcs», pacrnopsikeHueM MunHnpocenienus Poccun
or 30.04.2021 NeP-98 «O6  ytBepxkaeHun  KoHmeniuu  mpemnojaBaHUs
o011eo0pa3oBaTeNbHbIX JAUCHUIUIMH C y4€TOM Npo(deCcCHOHATBHOM HAIpaBIEHHOCTU
IporpamMM CpeIHEro MpoPEeCcCHOHAIBHOIO 00pa3oBaHMs, peaju3yeMbIX Ha 0Oa3ze
OCHOBHOTO 00Iero o6pa3zoBaHus» U corjacHo yrtepxkaeHHomy ['BIIOY HCO
«HoBocubupckuii 1eHTp NpodecCHOHAIBHOIO 00y4deHusi B cdepe TpaHCIOPTa»
ydeOHoMYy 1iany 1o npodeccuu: 38.02.03 OneparmonHas 1eITeIbHOCTh B JOTUCTHKE

1.1. leap 1 MecTO IMCHMIVIMHBI B CTPYKTYpe 00pa30BaTeJIbHOM POrpaMMBbI

Lenp mucuumummael «XUMUS»: GpopMupoBane y CTYJEHTOB NMPECTABICHUS O XMMUYECKON
COCTAaBJISIOLIEH €CTECTBEHHO-HAYYHON KAPTUHBI MUPA KaK OCHOBBI IIPUHATHS PELICHUHN B )KM3HEHHBIX
Y IIPOM3BOACTBEHHBIX CUTYalUsX, OTBETCTBEHHOIO ITIOBEICHMS B IPUPOIHON CpELE.

Jucuumnunel «XUMUWS» BriaroueHa B 00s3aTENbHYIO 4YacTh IMKJIA 00pa30BaTeNIbHOU
IIPOrpaMMBI.

1.2. Il;ianupyemblie pe3yJibTaThl 0CBOCHUS IMCUHUILINHBI
B pe3ynbraTe 0CBOSHUS TUCHUTUIMHBI 00YUYaIOIUICS TOJKEH:



1.2.2. Ilnanupyemblie pe3yJIbTaThl OCBOCHHUS Y4eOHOH TUCHHUIINHBI

- yCTaHABJIMBAaTh CYIICCTBCHHBIH MPH3HAK WU
OCHOBaHHUs [JISl CpaBHEHUS, KIacCHPHUKAIUU U
0000111eHM;

- OmpeNeNsITh I[eNTu JIeATeIbHOCTH,
napaMeTpbl U KPUTEPUHU MX JOCTHIKCHHUS,
- BBISBJISATH 3aKOHOMEPHOCTH M TPOTUBOPEUHS B
paccMaTpuBaeMbIX SBJICHUSIX;

- BHOCUTH KOPPEKTHBBI B JICATEIHHOCTh, OI[CHUBATH

3aJaBaTb

Ko u Ilnanupyemble pe3yabTaTbl 0CBOCHHMS THCIUTIIHHBI
HANMEHOBaHHU
e
dopmupyembI O6mue'- JMcuunInHapHbIe?
X

KOMIIeTeHIHI

OK 01. B yacTu TPyA0OBOI0 BOCIIMTAHMSA: - BIAQJCTh CHCTEMOM XHMMMYECKUX 3HAHMM, KOTOpas  BKIIIOYACT:

Bribupats - TOTOBHOCTb K TpYJy, OCO3HAaHHE LIEHHOCTH | OCHOBOINOJIAralolue MOHATHS (XMMHUYECKMH 3JIEMEHT, aTOM, 3JIEKTPOHHAs

CIOCOOBI MacTepcTBa, TPYI0JII00ueE; o0oJiouka aToma, s-, p-, d-2JIEKTpOHHBIE OPOWTATN aTOMOB, HOH, MOJICKYJIA,

pelieHus 3aj1a4 | - TOTOBHOCTh K  aKTHMBHOM  JIEATEJIBHOCTH | BaJIEHTHOCTb, 3JIEKTPOOTPULATENLHOCTh, CTENEHb OKHUCIECHUS, XUMHYECKas

npodeccCHOHaN | TEXHOJOTHYECKOW M COLMATBHOM HANPaBICHHOCTH, | CBSI3b, MOJIb, MOJISIpDHAsl Macca, MOJISIPHBIM 0O0BEM, YTJICPOTHBIA CKEIET,

bHOM CHOCOOHOCTh HMHUIIMMPOBATh, IUIAHUPOBATh M | QyHKUMOHANbHAs TpyIa, pagukall, U30Mepus, U30Mepbl, TOMOJIOIHYECKHH

NESTEIbHOCTH | CaMOCTOSTEIbHO BBIMOIHATH TaKyIO JEATEIbHOCTD; | PsiA, TOMOJIOTH, YIIIEBOJOPOIbI, KUCIOPOA- U a30TCOJAEPIKAIINE COCTUHEHMS,

IPUMEHUTENBH | - HHTEpeC K pas3InYHbIM cdepam | OnoIOrMUecKn aKTHBHBIE BellecTBa (YIVIEBOMBI, >KHUPbI, OEJKH), MOHOMEp,

0 K Pa3JIMYHBIM | MpodeccHoHaNbHON NesITeTbHOCTH, MOJIUMEpP,  CTPYKTYpPHOE  3BEHO, BBICOKOMOJIEKYJISIPHBIE  COEAMHEHHS,

KOHTEKCTaM OBjajleHHe  YHHBEPCAJbHBIMH  Y4eOHBIMHM | KpUCTAJUIMYECKAs. PELIeTKA, TUIbl XUMHUYECKUX peakuuil (OKUCIUTENbHO-
NMO3HABATEJbHBIMHU ACHCTBUAMM: BOCCTAaHOBUTENbHBIE, 3K30-U IHIAOTEPMUYECKUE, PEAKLIUU MOHHOTO OOMEHa),
a) 0a3oBbIe JIOTHYECKHUE IeHCTBHSA: pacTBOp, AIEKTPOJIUTHI, HEIJIEKTPOIUTHI, IIEKTPOJUTHUECKAS AUCCOLUALIMS,
- CaMOCTOSITEIIBHO dbopmynHupoBaTh U | OKUCIIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMHUUECKON pEaKlUi, XUMUYECKOE
aKTyaJIM3upoBaTh MNpoOJIeMy, paccMaTpuBaTh €€ | paBHOBECHE), TEOPHMM M 3aKOHbI (TEOpUS XMMHYECKOI'O  CTPOCHMS
BCECTOPOHHE; oprannueckux BemiectB A.M. bBytiiepoBa, Teopusi 3JIEKTPOJIUTUYECKON

nucconuanuu, nepuogudeckuit 3akon .M. MenaeneeBa, 3akOH COXpaHEHUs
MacChl), 3aKOHOMEPHOCTH, CHMBOJIUYECKHI SI3bIK XUMHUH, (DAaKTOIOTHUECKHE
CBEJICHUS O CBOMCTBAX, COCTAaBE, MOJYYCHHH M 0€30MacHOM HMCIIOIb30BaHUH
BOXHEHIINX HEOPraHWMYECKUX U OPraHMYECKHX BEIIECTB B OBITY H
MPAKTUYECKOM IESITEILHOCTH YEJIOBEKA;

- YMETh BBISBIIITh XAaPAKTEPHbIE IPU3HAKHM M B3aMMOCBA3b H3yYECHHBIX
MOHATHUH, TPUMEHSITh COOTBETCTBYIOIIUE MMOHITHUSA MPU ONMUCAHUU CTPOEHUS U
CBOWMCTB HEOPraHMYECKUX M OPraHMYECKHUX BEIIECTB M HMX IMPEBPAIICHUN;

! Yka3blBatOTCA IMUHOCTHBIE M MeTanpeaMeTHble pesyibTatel 3 ®FOC COO (B nocneaHer peaakuum ot 12.08.2022) B oTriaronbHol Gopme, bopmupyemble
obLeobpasoBaTeNbHON ANCUUNANHON
2 IncumnanHapHble (MpeaMeTHble) pe3ybTaThl YKa3blBaOTCS B COOTBETCTBMM C METOAMKOM NPenoAaBaHns ANCLMNINHDI




COOTBETCTBUE pE3yJIbTATOB IIEJSAM, OIEHUBATh
PHUCKH TIOCTICICTBHIA NESATCIILHOCTH,

- pa3BUBaTh KPEaTUBHOE MBIIILICHUE MIPH PEIICHUN
KU3HEHHBIX TTPOOIIEM

0) 0a30BbBIe HCCIeI0BATEILCKHE AeiiCTBHS:

- BJAJICTh HABBIKAMH Y4€OHO-HMCCIIEIOBATEIHCKON
u MPOEKTHON  JESITeNbHOCTH, HaBBIKAMU
paspernieHus mpooiem;

- BBISBISITH NPUYUHHO-CJICICTBCHHBIC CBSI3U H
aKTyaJIM3UPOBATh 3a/1a4y, BBIABUTATH THIIOTE3Y €€
pelieHus, HAXOJIUTh apryMEHTBI TSt
JIOKA3aTeIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUHN PEIICHUS;

- aHAM3HUPOBATH TOJYYCHHBIC B XOJAC PCIICHHS
3aJ]aud pe3yJIbTaThl, KPUTHYECKH OIICHUBATh HX
JIOCTOBEPHOCTh, TIPOTHO3HPOBATh HW3MEHEHUE B
HOBBIX YCJIOBHUSIX;

- YMETh TICPEHOCHUTH 3HAHHS B TIO3HABATEIHHYIO U
NPaKTUYECKYIO 00JIACTH KU3HEICATEIILHOCTH;

- yMeThb UHTCTPUPOBATH 3HAHHUS U3 Pa3HBIX
MPEIMETHBIX 00JIACTEH;

- BBUIBHTaTh  HOBBIC  WJICH,
OPUTHHAIBHBIC TIOJIXO/IbI U PEIICHUS;
- CITOCOOHOCTH WX HCITOJIb30BAHHUS B
MO03HABATEIBHOM U COIUAILHOW NIPAKTUKE

npeaiaraTh

BBIABJIATH  B3aUMOCBSI3b  XMMHYECKMX 3HAaHMM C  MOHATUSAMH U
MNpEaACTAaBICHUAMU JPYTHUX CCTCCTBCHHOHAYYHBIX MMPECIAMETOB;

- YMETh HCIOJb30BaTb HAUMEHOBAHUA XUMHUYECKUX  COCIMHEHUU
MEXKIYHAPOJHOTO COK03a TEOPETHYECKOW M MNPUKIAAHOM XUMUHA H

TpUBHAJIbHbIE HA3BAHUS BaXKHEUIINX BEIECTB (ITUJICH, alleTUJIeH, TIUIEPHH,
denon, ¢dopmanbaerun, YKCyCHas KHCIIOTa, TJIMIIMH, YrapHBIA ras,
YTIEKNCIBIN ra3, aMMHaK, TallleHas U3BECTb, HEralleHasl U3BECTb, IUTHEBAsS
colla M APYIUX), COCTaBIATh (POPMYJIbl HEOPTaHWYECKUX W OPraHUYEeCKUX
BEIIECTB, YPAaBHEHHUS XUMHYECKHX pEAKIHi, OOBACHATH UX CMBICI;
MOJTBEPKIaTh XapaKTepHbIE XUMHYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOUIUMH HKCIIEPUMEHTAMH U 3alUCSMU YPABHEHUN XMMHYECKUX
peakuuii;

- YMETh YCTAaHABIMBATh MPUHAJICKHOCTh M3YUYEHHBIX HEOPTaHMYECKUX H
OpraHMYECKUX BEIIECTB K OMPEEIIEHHBIM KJIaccaM M IpyIaM COEAUHEHMH,
XapaKTEepU30BaTh MX COCTAB WU BAXKHEHIIME CBOWMCTBA; ONPEAENATH BUJIbI
XUMHUYECKUX CBSi3eH (KOBaJIEHTHAs, MOHHAs, METAJUIMYECKas, BOAOPOIHAs),
THUIBI KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KJIacCU(UIIMPOBATh XUMUYECKHE
peaxkuuy;

- chopMupoBaTh MPEACTABICHUS: O XHUMHUYECKOH  COCTaBISAIOIIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, POJIM XUMHHM B IIO3HAHWUM SIBJICHUMN
npuponbl, B (HOPMHUPOBAHHM MBIIIJICHUS U KyJbTYpbl JIMYHOCTH, €€
(bYHKIMOHATBLHON IPaMOTHOCTH, HEOOXOAUMOM JIJISl PEIICHHS PAKTUIECKUX
3a/a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3J0POBBIO U
MIPUPOJHON CpeJIE;

- YMETh NPOBOJUTH PACUEThl MO XUMUYECKUM (OopMyllaM U ypaBHEHUSIM
XUMHUYECKHX pEaKkUuil C  HCIONb30BaHMEM  (U3NYECKUX  BEJIMYHH,
XapaKTepU3yIOIIMX BEIIEeCTBA ¢ KOJIMYECTBEHHONW CTOPOHBI: Macchl, 00beMa
(HOpMasibHBIE yCIIOBHUSI) TIa30B, KOJMYECTBAa BEIIECTBA; HCIOIb30BaTh
CHUCTEMHbBIE XUMHUYECKUE 3HAHUA MJIs MPUHATHUS PEIICHUA B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BEIIECTBAMU M UX IPUMEHEHUEM

OK 02.
HUcnons3oBaTh
COBPEMECHHBIC
Cpe/cTBa

B 00.1acTH HEHHOCTH HAYYHOI'O MO3HAHMSA:

- c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI,
COOTBETCTBYIOUIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAyKM W OOIICCTBEHHON TPaKTHKH,

- yMeTh IUIAHUPOBaTb W  BBIIOJHATH XUMMYECKHH  DKCIEPHUMEHT
(mpeBpallleHUsl OPraHUYECKUX BELECTB IIPU HarpeBaHUU, IOJTyYEHUE STUIICHA
U N3Y4YEHHME €0 CBOMCTB, KAUECTBEHHBIE PEAKIMM HA aJIbAETH]IbI, Kpaxmall,
YKCYCHYIO KHCIIOTY; JeHatypamusi OelKOB MpH HAarpeBaHWH, IIBETHHIC




TIOUCKA,
aHaIu3a u
UHTEpHpeTanu
1 uHpopMaIuu
u
nH(pOpMaLIOH
HBIE
TEXHOJIOTUHU
IS
BBITTOJTHEHHSI
3aja4
npodeccruoHan
BHOU
NeSTENIbHOCTH

OCHOBAHHOT'O Ha JManore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIbTYPHOM MHUPE;

- COBEPILECHCTBOBAHUE SI3IKOBOM M YHMTATEIBCKOU
KYJIbTYpPbl KaK CPEACTBAa B3aUMOICHUCTBUS MEXKIY
JFOIbMU U TO3HAHUS MUPA;

- OCO3HAaHME LEHHOCTH HAy4YHOU JAEATEIBbHOCTH,

TOTOBHOCTh  OCYUIECTBIIATb  IPOEKTHYIO U
UCCIIEI0BATENBCKYIO JeSITeTbHOCTD
WHAVBUAYAIbHO U B TPYIIIE;

OBiajgeHne  YHMBEPCAJBHBIMH  Y4eOHBIMH

MO3HABATEJbHBIMU e CTBUSIMM:

B) padora ¢ uHpopmanmeii:

- BJIAJIETh HABBIKAMHU MOJTYYCHHS] WHPOPMAIIUU U3
HUCTOYHUKOB Ppa3HBIX THUIOB, CaMOCTOSITEIBHO
OCYIICCTBIIATh TTOWCK, aHAIN3, CHCTEMAaTU3aIINI0 U
UHTEPIPETANIO HH(POPMAIIK Pa3THYHBIX BUIAOB U
(dbopm npeacTaBiIeHus;

- co37aBaTh TEKCThl B Pa3NUYHBIX (opmarax c
y4eTOM Ha3Ha4YeHUs WHOOpPMANMUA | IEICBOH
ayIUTOPUH, BbIOMpass ONTUMaIbHYIO GopMy
MIPEJICTABJICHMS U BU3YaTH3allUH;

- OLIGHHWBAaTh JIOCTOBEPHOCTb, JIETMTUMHOCTD
uH(pOpMallMK, €€ COOTBETCTBHE TIPABOBHIM U
MOpPaIbHO-3THYECKUM HOpMaM;

- HWCIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX |
KOMMYHHMKAIIMOHHBIX TEXHOJIOTM B pEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpraHM3allMOHHBIX  3aJa4 ¢  COOJII0JIEHuEM
TpeOOBaHUI IPrOHOMUKH, TEXHUKH OE30MAaCHOCTH,
TUTHUEHBI, pecypcocOepekeHusi, TMpaBOBBIX U
THUYECKHX  HOPM, HOpM  HWH(POPMAIMOHHON
0e301acHOCTH;

peakiuu OeKOB; MPOBOJUTH PEaKIMM MOHHOTO OOMEHaA, ONPENeATh CPedy
BOJHBIX PAacTBOPOB, KAa4ECTBEHHbIE pEaKIMM Ha cyiabdar-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KATUOH aMMOHHS; PEIIaTh HKCIIEPUMEHTAIbHbIE 3aJa4H
no temMaM «Mertamne» U «HemeTannabsl») B COOTBETCTBUU C IpaBUIAMU
TEXHUKH O€30MacCHOCTH MpU OOpallleHHMH C BEIIEeCTBAMHM M JIAOOPAaTOPHBIM
000py0BaHNEM; TPEACTABIATh PE3YyJbTaThl XUMUYECKOTO SKCIIEPUMEHTA B
dopme 3amMcu ypaBHEHMH COOTBETCTBYIOIIMX peakiuil u (GopMyinpoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

- YMETh aHAJIU3UPOBATh XUMUYECKYIO HH(OPMAIHIO, TOTyYyaeMyI0 U3 pa3HbIX
MCTOYHHKOB (CpENCTB MaccoBOi mH(opMaryu, cetb IHTepHET U npyrue);

- BIAACTb OCHOBHBIMM METOJAMH HAy4yHOIO IIO3HAHUS BEIIECTB U

XUMHYECKHX  sIBICHWH  (HaOmogeHWe,  W3MEpeHHe,  AKCIEPUMEHT,
MOJICJINPOBAHUE);

- YyMETh TPOBOJUTH PACUYETHl 10 XUMHUYECKUM (GOpPMYyJIaM U YpaBHEHUSIM
XMUMUYECKUX peakuuil C HCHOJIb30BaHMEM  (U3NYECKUX  BEJIMYMH,

XapaKTEPU3YIOIUX BEILECTBA C KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOopManbHbIE YCJIOBUSI) Ta30B, KOJMYECTBA BEILIECTBA; MCIIOJIb30BaTh
CUCTEMHbIE XMUMHMUYECKHE 3HAHMs JJIs MPUHITHUS PEUIeHUH B KOHKPETHBIX
KU3HEHHBIX CUTYyallUsAX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM




- BJIAZICTh HaBBIKAMU PACIIO3HABAHUS U 3aLUThI
nH(popMaluu, THPOPMALIMOHHOM 0e30nmacHOCTH
JIMYHOCTH;

OK 04.

D¢ dexTuBHO
B3aUMOJICICTBO
BaTh U
pabortath B
KOJIJIEKTUBE U
KOMaH1e

- TOTOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOSTENBHOCTH U CAMOOIIPEIEIICHHUIO;
-OBJIaJICHUE HaBbIKAMU y4eOHO-
HCCIIEIOBATENIBCKOM, IMPOEKTHOM M COLUAIBHOU
JIEATCILHOCTH;

OBaaaenue YHUBEPCAJIbHBIMHA
KOMMYHHMKATHBHBIMM J1eHCTBUSIMM:

0) coBMecTHAasl 1eATeJIbHOCTD:

- TIOHUMAaThb M HCIOJb30BaTh MPEUMYIIECTBA
KOMaHJAHOW ¥ MHIUBUIYaIbHOU pabOTHI;

- NPUHUMATH LEIM COBMECTHOM AEATEIbHOCTH,
OPraHu30BbIBaTh U KOOPAMHUPOBATH IEUCTBUS 110
€¢ JOCTIDKCHHIO: COCTaBJIATh IUIAH JICHCTBHIA,
pacnpenessaTh pojik C y4YeTOM MHEHUU yYaCTHUKOB
00CyX)1aTh pe3yJbTaThl COBMECTHOM pabOTHI;

- KOOPJIMHUPOBAaTH U BHINONHITH paboOTy B

YCIIOBUAX pCajabHOrO, BUPTYAJIBHOT'O n
KOM6I/IHI/IpOBaHHOFO BSaHMOHeﬁCTBHH;
-  OCYHECTBIATH IO3UTUBHOC CTPATCTHYCCKOC

MOBEJICHUE B PA3JIMYHBIX CHUTYaLMSX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM
OBiaieHHe YHUBEPCAJIbHBIMHU PeryaisiTHBHbIMHA
AeCTBUAMMU:

I') NPUHATHE ce0sl M APYTUX JIOIeH:

- IPUHUMATh MOTHUBBI U apTyMEHTHI IPYTUX JOJEH
IIPU aHAJIU3€E PE3YyJIbTATOB AEATEIbHOCTH;

- IpU3HABATh CBOE MPABO M MPABO JPYTUX JIOJCH
Ha OIIHOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C
MO3ULIMH IPYTOT0 YEJIOBEKa;

- yMeTh IUIAHUPOBaThb U  BBINOJHATH XUMHUYECKHH  HKCIEPUMEHT
(mpeBpalleHust OpraHMYeCKUX BEILECTB MIPU HArPEBAHUU, OJTyUYEHHUE STUIICHA
U H3Y4YEHHE €ro CBOMCTB, KAUECTBEHHbIE PEAKIMM Ha aJIbJETH]Ibl, Kpaxmall,
YKCYCHYIO KHCIIOTYy; JeHaTypauusi OelKOB IpU HarpeBaHWUHU, IIBETHBIC
peaknuy OesKOB; NIPOBOJUTH PEAKIMM MOHHOTO OOMEHa, ONpPENeNATh CPeLy
BOJIHBIX PAacTBOPOB, KAaueCTBEHHBIC pEaKUUM Ha Cyibdar-, KapOOHAT- U
XJIOPUJI-aHUOHBI, HA KATUOH aMMOHMSI; pelIaTh SKCIIEPUMEHTAJIbHbIE 3aa4ul
no temaMm «Metamiby u «HemeTtaquiby) B COOTBETCTBUM C NpaBUIIAMU
TEXHUKU O€30MacHOCTH MpH OOpallleHuu C BEIIEeCTBAaMU M J1abOpaTOPHBIM
000pyI0OBaHUEM; MPEJCTABIATh PE3YJIbTATHl XUMUYECKOIO SKCIEPUMEHTa B
dbopMe 3amMcu ypaBHEHHMH COOTBETCTBYIOLIUX peakuuid U (GopMyIupoBaTh
BBIBOJIbI HA OCHOBE 9THX PE3YJIbTAaTOB




OK 07.
CoelicTBOBaTh
COXPaHEHHUIO
OKpY Karoleun
CpeIibl,
pecypcocoepex
EHHUIO,
MIPUMCHSITh
3HaHUS 00
W3MCHECHUHU
KIIUMaTa,
TIPUHITAITHI
OepexKIIMBOTO
IIPOU3BO/ICTBA,
3hPEeKTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaITUAX

B 00s1acTH 3K010IrM49€CKOr0 BOCIIUTAHHUSA:

- c(OpMHUPOBAHHOCTH 3KOJIOTHYECKON KYJIbTYpBHI,
MIOHMMAHUE BIIUSHUS COLMAIBHO-YKOHOMHYECKHUX
IIPOLIECCOB  HA  COCTOSIHUE  TNPUPOJHOM H
COLIMAIIBHOM  Cpefbl, OCO3HaHUE IJI00ATBHOTO
XapakTepa dKOJIOTUYECKUX MPOOIIeM;

- IUIAHMPOBAHME M OCYLIECTBIICHUE JIEHCTBUN B
OKpYXaIoIllell Cpele Ha OCHOBE 3HAHUA LIeJIei
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA;

AKTUBHOE HEINPUATHE NEUCTBUM, IPUHOCAIIUX BPET
OKpYKarolleH cpee;

- yYMEHuE IPOrHO3MpOBaTh HEOJIArONpUATHBIE
AKOJIOTMYECKUE TIOCIEICTBUS MPEAIPUHUMAEMBIX
JIEHCTBHM, IPEAOTBPAILATh UX;

- paciupeHue OIbITa
JKOJIOTUYECKON HAIIPaBJIECHHOCTH;
- OBJIaJICHHE HAaBbIKAMH y4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHON U COLMATIbHOM
JIESITEJIbHOCTH,

JACATCIIbHOCTH

- chopMupoBaTh MPEACTABICHUS: O XUMHYECKOH  COCTaBISIOIIEH
eCTeCTBeHHOHaquOﬁ KapTUHBI MHpa, POJHU XUMHH B IMO3HAHUU SIBJIEHUU
npuponbl, B (HOPMHUPOBAHHHM MBIIIJICHUSI WU KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBEHON TPaMOTHOCTH, HEOOXOUMOMN JJIS PEIICHUS MPAKTHIECKUX
3a/a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U
MIPUPOJHON Cpere;

- YMeTh COOIOAaTh MpaBUjia KOJOTUYECKH I1eIeCO00Pa3HOrO MOBEACHHS B
OBITY ¥ TPYIOBOM NESATEIBHOCTH B IIEJIAX COXPAHEHHUS CBOETO 370POBbSI U
OKPY’KaIOIIe NpUPOJHON Cpelbl; YUUTHIBATH OMNACHOCTh BO3JIECHCTBHS Ha
JKMBBIC OpraHW3Mbl OINPCACICHHBIX BCHICCTB, MOHHUMAA CMBICII IMOKA3aTCIIA
MpeAesIbHON JOIMYCTUMON KOHLIEHTpauu




2. CTPYKTYPA U COAEP)KAHUE OBH.[EOBPA3OBATEJII)HOP1 JUCHHUITINHBI
«XHUMMHUS»

2.1. O0beM JUCHUIIMHBI U BU/IbI y4eOHOH padoThI

Bup yueOHoii padoThl O0bem B yacax
O0bem o0pa3oBaTe1bHOI IPOrpaMMBbl 72
AUCHHUILINHBI
TEOPETUYECKOE 00yUCHHE 34
MPaKTUYECKHUE 3aHATUSA 38




2.2. TemaTnyecKkHid IJIAH U COJAEPKAHNE TUCUUIIMHBI

dopMupyeMbl
HaumenoBanme Conep:kanue ydye0HOro Mmarepuasa (0OCHOBHOE M PO eccHoHAIbHO-OPHUEHTHPOBAHHOE), OBLeM 4ACOB e
pAasesioB U TeM Ja6opaTopHble M PAKTHYECKHE 3aHITHS, IPUKJIATHON MOLYJIb
KOMIETeH U1
1 2 3 4

OcHoBHOe conep:kaHue
Pa3nes 1. OcHOBBI CTPOEHHUSI BellecTBa 10
Tema 1.1. OcHoBHoOe coaep:kaHne 4 OK 01
Crpoenue atomoB | Teoperndeckoe o0yueHue 2
XUMAHCCKUX CoBpeMeHHass MoOJedb CTpoeHHsi atoma. CHMBOJMYECKUM S3BIK XUMHH. XUMHYECKHH DIIEMEHT.
SJICMCHTOB H DiekTpoHHas KoHurypauus aroMa. Kiaccupukanms XUMHUYECKMX DJIEMEHTOB (S-, p-, d-3J€MeHTHI).
fipupona BaneHTHbIE ~ ONEKTPOHBI.  BaleHTHOCTh.  DIEKTPOHHAs ~ MPUPOJA  XMMHYCCKOW  CBSI3ML 2
XAMHAICCKON DJIEKTPOOTPUIIATEILHOCTh. BHABI XUMHYECKOM CBs3M (KOBaJE€HTHAs, WOHHAs, MeTajlIMyecKas,
CBi3H BOJIOPOJIHAs) U CITOCOOBI €€ 00pa3oBaHuUs

Pemenne 3alaHMii Ha WCIOJB30BAHHE XHMHYECKOW CHMBOJIHMKM ¥ Ha3BaHWH COEIMHEHHIN IO

HOMEHKJIATYPE MEXKIYHAPOIHOTO COK3a TEOPETHYECKOM M MPUKIATHOW XUMHH M TPUBHAIBHBIX

Ha3BaHUl JUIA COCTABICHUS XUMHUUYECKUX (DOPMYJI JBYXAaTOMHBIX COEIMHEHHUH (OKCHIOB, CYIb(HUIIOB,

TUAPHIOB M T.I1.) U IPYTHX HEOPraHMYECKUX COETUHEHUN OTAENbHBIX KIIACCOB. 2

[TpakTHYeCcKHe 3aaHUs Ha YCTAHOBJIEHHE CBS3HM MEKIY CTPOCHHEM aTOMOB XMMHYECKHX 3JIEMEHTOB M

NEPHOIUYECKUM U3MEHEHUEM CBOWMCTB XUMHYECKHMX DJIEMEHTOB M UX COEIAMHEHHUM B COOTBETCTBHHU C

HoJI0KeHUEM [1eproIMIECKON CHCTEMBL.
Tema 1.2. OcHoBHOE coepraHue 6 OK 01
[Tepnonuueckuii | [IpakTHyeckue 3aHATHS 6 OK 02
3aKOH H TabmuIa IMeproandeckas cucTeMa XUMHYIECKUX diieMenToB J[. V1. Menneneesa. ®U3MUYECKHI CMBICIT
A.W. Menneneesa ITepuoauueckoro 3akona J[.M. Meneneesa. 3aKOHOMEPHOCTH U3MEHEHHS CBOUCTB XMMHYECKHX

3JIEMEHTOB, 00OPa3yeMbIX UMH MPOCTBIX M CIOKHBIX BEIIECTB B COOTBETCTBHH C TIOJOKEHUEM

XUMUYECKOTO0 dreMenTa B [leproauaeckoii cucreme. MUPOBO33pEHUECKOE U HAYYHOE 3HAYCHUC

[Tepuomanueckoro 3akona JI.1. Menneneesa. [Iporuossr I.M1. MenneneeBa. OTKpbITHE HOBBIX 6

XUMHUYECKHUX 3JICMEHTOB.
Pemienne nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aIaHUI HA XapaKTePU3ALUI0 XUMUYECKUX
AJIEeMEHTOB «MeTannu4eckue / HeMETaITHIeCKIEe CBOMCTBA, JIEKTPOOTPUIIATEIIbHOCTh XUMUIECKIX
3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOECHUEM M MOJIOKEHUEM B IMEPUOJIUYECKON CUCTEME
XUMHYECKUX 31eMeHToB J[.J. MeHaeneeBa»




Pa3znen 2. XuMu4yeckue peakuuu 16
Tema 2.1. Tunet | OcHOBHOE cofep:kaHMe 4 OK 01
XUMHUYECKHX Teoperuueckoe oGyuenue 2
peakuuii Knaccudukaius v TUIIBI XUMUYECKUX PEAKIMNA C y4acTHEeM HeopraHudeckux BeuiectB. CocraBieHue

YPaBHCHHI PEAKIUI COSAMHCHHUS, PA3JIOKCHHSI, 3aMEIIICHUS, 0OMCHA, B T.4. PEAKIIMI TOPEHUS,

OKHCJICHUSA-BOCCTAHOBIICHHUS.

VYpaBHEeHUsI OKUCIEHUSI-BOCCTaHOBNIEHUS. CTeneHb OKUCaeHUs. OKUCIUTENb U BOCCTAHOBUTED. 2

CocTraBiieHHE U YpaBHUBAHUE OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOIOM 3JIEKTPOHHOTO

6ananca. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIH B IPUPOJIE, IPOM3BOICTBEHHBIX MpoIIeccax U

KU3HEACSITEIbHOCTH OPraHU3MOB

IIpakTHyeckue 3aHATHSA 2

KonuuectBeHHble OTHOLIEHUS! B XUMUU. OCHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBl B XMMHUU U PacyeThl 110

YPaBHEHMsAM XUMUYECKUX peakuuid. Moip Kak eAMHMIIa KOJM4YecTBa BellecTBa. MomspHas Mmacca.

3aKOHBI COXpAaHEHHS MacChl M PHEpPruu. 3akoH ABoraapo. MomsipHblii 00beM ra3oB. OTHOCHTENbHAsS 2

IUIOTHOCTh ra3oB. PacyeTsl Mo ypaBHEHHMAM XMMHUYECKHX PEaKLMi C MCIOJIb30BAaHUEM Macchl, 00beMa

(HOpMaJIbHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe conepxaHue 6 OK 01
OnektponuThiecka| TeopeTnueckoe odydenune 2 OK 04
A AMCCONMANMA U (Teopust 3MEKTPOJUTHICCKON qucconuanui. MoHbl. DISKTPOIUTHI, HEIEKTPOIUThL. Peakiiuu HOHHOTO
MOHHBII OOMEH obmena. CocTaBlieHHE peakiii MOHHOrOo OOMEHa IMyTeM COCTaBJICHUS WX TOJHBIX U COKPAILEHHBIX 2

VMOHHBIX YpaBHEHUH. KHCIO0THO-OCHOBHBIE peakliy. 3a/JaHusl HA COCTaBJICHUE HOHHBIX PeaKuil

JlabopaTopHble 3aHATHUS 2

JlaGopatopHas pabora “Tunbl XUMHYECKUX peaKIii’.

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJIHBIX U 00pa3yIOIINXCsl BEIIECTB) U IPU3HAKOB )

XUMHYecKux peakiuil. [IpoBenenue peakiuii HOHHOro 0OMeHa, OnpeieleHne Cpeibl BOAHBIX

pacTBOpOB. 3a/1aHKs HA COCTABJICHNE HOHHBIX peaklui
KonTtpoubnas

CrpoeHue BemecTsa U XUMHYECKUE PEAKIINH 2
padora 1
Pazgen 3. CTpoeHHe U CBOIICTBA HEOPraHUYECKHUX BeleCTB 14
Tema 3.1. OCHOBHOE Ccolep:KaHHe 4 OK 01
Knaccudukamus, | Teopernueckoe obydenue 2 OK 02




HCOPTaHNYCCKUX
BCIICCTB

[Tpenmer Heoprannueckoit xumuu. Knaccudukanus HeopraHuueckux BemiecTs. [IpocThie U cI0kKHbIe
BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHIBI, TUAPOKCHIBI, KUCIOTHI, coH). B3anMocBs3b
HEOPraHMYECKUX BEIIECTB. ArperaTHble COCTOSHUS BemecTBa. Kpucrannmudeckue u amophHbIe
BeIecTBa. TUIBI KPUCTAIMYECKHUX PELIETOK (aTOMHAs!, MOJIEKYJISIpHAs, HOHHASI, METAIITMYECKas ).
3aBHCUMOCTB (PU3UYECKUX CBOIMCTB BEIIECTBA OT TUIA KPUCTAIUTMYECKON PELIETKH. 3aBUCUMOCTh
XMMHUYECKON aKTUBHOCTH BEIIECTB OT BHJa XMMUYECKON CBSI3M M THUIA KPUCTAIUINIECKON PEIICTKH.
[TpuurHBI MHOTOOOpa3us BEIIECTB

IIpakTHYecKkue 3aHATHSA

Homenknarypa HeopraHMuecKUxX BEIIECTB: HA3BaHHUE BEIECTBA UCXOS U3 UX XUMUYECKOU (hopMyIIbl
WJIM COCTABJICHUE XUMHUYECKON (POPMYITBI MCXO/Is M3 HA3BaHUS BEIIECTBA 110 MEXKTyHAPOTHOM
(MIOTTAK) nnm TpuBHAIBHONW HOMEHKIIATYPE.

Pemenne mnpakTUYecKuX 3aaHWA MO KIACCHU(PUKAIMK, HOMEHKIAType W XHMHUYSCKUM (popmyaam
HEOPraHMYECKUX BEIIECTB PA3NUYHBIX KJaccoB (yrapHblid ra3, YIJIEKUCHBIM Ta3, aMMHaK, TamieHas
W3BECTh, HETAIlICHAsI U3BECTh, MUTHEBAS COMIA U IPYTUX): HA3bIBATh U COCTABIATH (DOPMYJIIBI XUMUUECKUX
BEIIECTB, ONPEIENATh MPUHAIICKHOCTD K KJIaccy.

Ucroununku xumudeckon nabopmaiuu (CpeacTs MaccoBor nHpopmaiuu, cetb UuTEepHET 1 npyrue).
[Tonck nHdopmaImm no Ha3BaHUAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM GopMylamMm

Tema 3.2. dusnko-
XAMUYECKHE
CBOMCTBa
HEOPTraHUYECKHUX
BEIIECTB

OcHoOBHOe coep:kaHue

TeopeTnueckoe o0yueHue

Mertannisl. O6IJ_II/IC (I)I/I3I/I‘{eCKI/Ie U XUMHYECKHE CBOMCTBa MeTaioB. CrocoObl IMOJIy4YCHMU. 3HaucHUE
MCTAJUIOB W HCEMETAJIOB B HNPHUPOAC U KHU3HCACATCIBHOCTH YCJIOBCKA WM OPraHU3MOB. KOppOSI/ISI
MCTAJUUIOB: BUABI KOPPO3UH, CITOCOOBI 3al0UThI MCTAJUIOB OT KOPPO3HUHN

Hemeramner. OOmme ¢usmvyeckne W XUMHUYECKHE CBOMCTBA HEMETAJUIOB. THWNHYHBIE CBOWCTBA
HemetaioB [V— VII rpynn. Knaccudukanus u HomeHkIaTypa coeinHeHH HemeTauioB. KpyroBopoTst
OMOT€HHBIX IEMEHTOB B IPUPOJIE

XUMHUYECKHE CBOMCTBA OCHOBHEBIX KJIACCOB HCOPTaHNYCCKUX BCIICCTB (OKCI/II[OB, TUAPOKCUI0B, KUCIIOT,
coJiel 1 Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX COCAMHCHUH,
BBICHINX OKCUIOB U THAPOKCUIOB

[MpakTnyeckune 3aHATHS

CocraBiieHHE ypaBHEHMM XMMHUYECKUX DPEAKIMM C y4acTUEM IPOCTBIX M CIIOKHBIX HEOPTaHUYECKUX
BEIIECTB: METAVIOB M HEMETAJJIOB; OKCHIOB METAJJIOB, HEMETAIJIOB M aM(OTEPHBIX IJIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBaHMA U aM(OTEpPHBIX THAPOKCHUIOB; HEOPraHUYECKHX COJIeH,
XapaKTEPU3YIOIUX UX CBOMCTBA.

OK 01
OK 02




Pemrenne npakTUKO-OpMEHTHPOBAHHBIX TEOPETUYECKMX 3a/JaHMII Ha CBOMCTBA, COCTAB, MOJIYYEHUE U
0e30macHOe UCIOJIb30BaHUE BAKHEHIIMX HEOPraHWMYECKHMX BEUIECTB B OBITY U IMPaKTHYECKOU
JIeATEIbHOCTH YEJIOBEKA

Tema 3.3. OcHoBHOe conepxaHue 4 OK 01
Wnentudukanus | JlaGopaTopHblie 3aHATHS 2 OK 02
HCOPraHM1CeCKUX  [JTaGoparopHas padoTa «neHTrduKamnms HEOPraHMYSCKUX BEIIECTBY. OK 04
BELICCTB Pemenne sKkcreprMEHTaIbHBIX 3a/a4 1O XUMHUYECKUM CBOWMCTBAM METAUIOB M HEMETAJUIOB, IIO

pacro3HaBaHUIO U MOJYYEHHUIO COEAMHEHUN METAJIJIOB U HEMETAJJIOB. )

WNnentudukanuss HEOPraHUYECKUX BEIIECTB C HCHOJIB30BaHHEM HUX (PHU3UKO-XUMUYECKUX CBOMCTB,

XapaKTepHBIX KAa4eCTBEHHBIX peakiuii. KauecTBeHHbIE peakiuu Ha cynbdar-, kKapOOHAT- W XJIOPUI-

aHMOHBI, HA KATHOH aMMOHHSI
KonTpoasHas N

CBoiicTBa HEOPraHMYECKUX BEIIECCTB 2
pabora 2
Pa3pea 4. CTpoeHue 1 CBOMCTBA OPraHMYeCKUX BeleCTB 22
Tema 4.1. OcHoBHOe coepxaHue 4 OK 01
Knaccudukanus, | Teopernueckoe odyueHue 2 7K...
CTPOCHHE U [TosiBieHue 1 pa3BUTHE OpraHUYECKON XUMHH Kak Hayku. [Ipenmer oprannueckoit xumuu. Mecto u
HOMEHKJIaTypa 3HAYEHUE OPraHUIECKON XIMMHH B CHCTEME €CTECTBEHHBIX HaYK.
OpraHUYECKUX XUMHUYECKOE CTPOCHHE KaK TMOPSJAO0K COEIWHEHHUS aTOMOB B MOJIEKYJE€ COTJIACHO WX BAaJIEHTHOCTH.
BEILECTB OCHOBHBIE TTOJIOKEHHSI TEOPUN XMMHUYECKOTO CTPOCHHS OpraHmyecKkux coenuHeHuid A.M. Bytieposa.

VYrnepoaHblii CKeNeT OpPraHu4ecKol MOJEKYJbl. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT XHMHYECKOTO 5

CTpOEHMSI MOJIEKYJI. MI30Mepust U U30MepHI.

[lonstne o QyHkuuoHanbHOM rpymme. Paaukan. IlpuHnunel kinaccupukanud —OPraHUYECKUX

coequHeHNH. MexXTyHapoIHass HOMEHKIIATypa W MIPUHIIAITEI HOMEHKJIATYPhl OPraHUIeCKUX COCTUHEHUIA.

[TonsTre 00 a30TcoEpKALINX COSAMHEHUSIX, OMOJOTHYECKN aKTUBHBIX BellecTBax (yrieBojax, Kupax,

OeKax u Jip.), BRICOKOMOJICKYJISIPHBIX COSIMHEHHUSIX (MOHOMED, TOJIMMED, CTPYKTYPHOE 3BEHO)

IIpakTH4eckune 3aHATHSA 2

Homenknatypa oOpraHM4YecKMX COEIMHEHUH OTAENbHBIX KJIacCOB (HACHILIECHHBbIC, HEHACBHIIIEHHBIE U

apOMaTUYECKHUE YIIEBOIOPO/bI, CIIUPTHI, (PEHOIIBI, albAETHIbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)

CocTaBiieHHEe TOJHBIX W COKPALIEHHBIX CTPYKTYPHBIX (DOPMYJ OPraHUYECKHX BELIECTB OTICIbHBIX 5

KJIACCOB, HCIIOJIb3YsS WX Ha3BaHUS IO CHCTEMAaTHYECKOW W TPUBHAIBHOW HOMEHKJIAType (ITHIICH,
alleTWIICH, TIIMIEpUH, (eHoJ, (opMalbACTHI, YKCyCHas KHCIOTa, TNIMIUH). Pacdersl mpocrteimien
(hOpMYIIBI OPraHUYECKOM MOJICKYJIbI, UICXOJSI U3 SJIEMEHTHOTO cocTaBa (B %)




Tema 4.2.
CBolicTBa
OpPTaHHYECKHUX
COCIMHEHUH_

OcHoBHOE conep:kanne

14

TeopeTnueckoe o0yueHue

@OU3UKO-XUMUYECKHE CBOHCTBA OPTraHUYECKHUX COCJMHEHUH OTIENBHBIX KIIACCOB (OCOOCHHOCTH
KJaccu(UKalMU 1 HOMEHKJIATYpbl BHYTPH KJ1acca; TOMOJIOTMUYECKUM psa v o01mas popmyia; U30Mepus;
(bu3HYECKrEe CBOMCTBA; XUMUYECKUE CBOMCTBA; CIIOCOOBI TIOTYUYCHUS ):

— IpEeAeNbHBIE YIVIEBOAOPOB! (aJKaHbl M LUKIOAJIKaHbI). ['OpeHne MeTaHa Kak OJUH W3 OCHOBHBIX
MCTOYHUKOB TEIUIa B IPOMBIIIIEHHOCTH U ObITY. CBOMCTBAa MPUPOJHBIX YII€BOIOPOIOB, HAXOXKICHUE B
IIPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HempelenbHble (QJIKEHbl, AJKUHbl W aJKaJHEHbl) M apoMaTU4YeCKue YTIeBOIOpoAbl. [ opeHue
alleTWJICHA KaK HICTOYHUK BBICOKOTEMIIEPATYPHOI'O IUNIAMEHU JJIsl CBAPKU M PE3KH METAJUIOB

— KUCJIOPOJCOAEPKAINE COeTUHEHUS (CIUPTHI U (PEHOJIbI, KapOOHOBBIE KUCIOTHI U 3(PUPHL, AJIbIETH bl U
KETOHBI, JKUpbI, yriaeBojbl). IIpakTHueckoe NpPUMEHEHUE OSTUICHIJIMKOJSA, TIJHUIEepUHa, (eHoma.
[Ipumenenue Qopmanpaeruaa, ameragbAeTuAd, YKCYCHOM KHUCIOTBl. Mbula Kak COJIM BBICIIHUX
KapOOHOBBIX KUCJIOT. MoIoIIMe CBOWCTBA MbLIA

— a30TcoJepKalie COETUHEHNS (aMUHBI 1 aMUHOKHUCIIOTHI, OeJIKK). BBICOKOMOJIEKYIsIpHBIE COeAMHEHUS
(cunTeTHYeckre W OMOJOTMYECKU-aKTHBHBIE). MoOHOMeEp, MOIuUMep, CTPYKTypHOE  3BEHO.
[TonmmMepu3zanus 3TUICHA KAK OCHOBHOE HAIIPABJICHUE €TI0 UCIOIb30BaHUS.

I'eneTndeckas CBI3b MEXKAY KJIaCCaMU OPraHUYECKUX COCIMHEHUN

I[MpakTnyeckune 3aHATHS

CBoiicTBa OpraHMYECKMX COCIMHEHUI OTAEIbHBIX KJIACCOB (TpPUBHANbHAS U MEXIyHapoaHas
HOMEHKJIaTypa, XMMHUYECKHUE CBOICTBA, CIIOCOOBI MONYUYEeHHUs): MpeebHble (AJIKaHbl U IIUKIOATKaHBI),
HenpeaeabHbIe (AIKEHbI, AJIKMHBI U aJIKaJHEeHbl) 1 apOMaTHYECKUE YTIEBOAOPOIbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE KUCIOTHI U A(UPBI, aJbACTUABl U KETOHBI, aMUHBI 1 AMUHOKHCIIOTHI, BHICOKOMOJIEKYJISIPHbIE
COEIUHEHMS. 3aJlaHUs HA COCTABJICHHE YPABHEHMM XMMHUYECKHMX PEAKLHUM C y4acTUEM OPraHUYEeCKUX
BELIECTB HA OCHOBAHUHU UX COCTAaBa U CTPOEHUS

CocraBieHue cxeM peakiuii (B TOM 4YHCIE 10 TPEAJIOKEHHBIM IIeTI0YKaM IPEeBpAIIeHUi),
XapaKTePU3YIOIUX XUMUYECKHE CBOMCTBA OPIrAHNYECKUX COETMHEHUN OTAEIbHBIX KIACCOB, CIIOCOOBI MX
IIOJIy4YEHUSI UM Ha3BaHUE OPraHUYECKUX COCAUMHEHUN [0 TPUBHAIBHOW WIM MEXIYHAPOIAHOU
CUCTEMATHYECKOM HOMEHKJIIATYPE.
PemeHne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHMM HAa CBOWCTBA OPraHUYECKHUX
COCIMHECHHN OTAEIBHBIX KIACCOB

JlabopaTopnasi padora

OK 01
OK 02
OK 04




JlaGopatopHnas pabora “IIpeBparieHust OpraHMYECKUX BEIIECTB MPU HarpeBaHUM'".
[Tonyuenue sTuneHa U U3y4eHHUE €ro CBOMCTB. MoAeIMpoBaHNEe MOJIEKYJ U XUMHUYECKUX TPEBPALLECHAN
Ha [IpUMeEpPE dTaHa, STUICHA, AlleTUIICHA U JP.

Tema 4.3. OcHoBHOE conepxaHue OK 01
Unentndukauus | Teopernueckoe oGyuenne OK 02
OpraHHICCKuX buoopranuueckue coenuHeHus. llpuMeHnenue u Ouosiornuyeckas poib YrieBoJoB. OKucleHue OK 04
BEIICCTB, NX yIJIEBOJOB — HWCTOYHUK DHEPIMHM JKUBBIX Opranu3smMoB. OONacTM NPUMEHEHHUS AaMHHOKHCIIOT. /7K...
SHa"CHHC 1 [IpeBpamenuss OeMKOB MHUIMUM B oOpraHu3Me. buomormdeckue QyHkmum OenkoB. buomormyeckue
TIPUMCHCHHC B GbyHKIUY kUpoB. Posib opraHndeckoil XMMHUU B PEIIEHUH MpoOeM MUIEeBOi 0e30MacHOCTH
ObITOBOH 1 .| Posb oprannueckoli XMMUU B PEIICHUH MPOOJIEM DHEPreTHUYECKON O€30MacHOCTH, B Pa3BUTHUU
TIPOM3BOACTBCHHON MCIUIIUHBI, CO3AaHNU HOBBIX MATCPHUATIOB, HOBbIX HCTOYHHUKOB S3HCPIrunu (aJILTepHaTI/IBHBIe HNCTOYHUKU
ACATCITLHOCTH 3Heprm/1). OrmacHOCTB BOS)ICﬁCTBI/IH Ha )XMUBBIC OPTraHU3Mbl OPraHU4CCKHUX BCIICCTB OTACIIBHEIX KJIaCCOB
HeoBeKa (YrnieBogopopl, CHUPTHI, (HEHOIBI, XJIOPOPTaHUYECKHE MPOU3BOIHBIC, AIBAETUIBI U JP.), CMBICIT

TIOKa3aTeJsl MPeAesbHO TOMYCTUMOM KOHIEHTPAllUU

JlabopaTopHble 3aHATHUS

Jlaboparopnas padota: «neHTH(UKAINS OPTAaHUYECKUX COSAMHEHUN OTJEIBHBIX KIACCOBY

Nnentudukaiys opraHUIeCKUX COSAMHEHUI OTACIBbHBIX KJIaCCOB (HAa IPUMEPE aJIbICTHIOB, Kpaxmaa,

YKCYCHOW KHUCJIOTHI, OEJIKOB U T.I1.) C UCIIOJIb30BAaHUEM UX (PU3UKO-XUMUYECKUX CBOMCTB M XapaKTEPHBIX

KauecTBEHHBIX peakiuil. JleHarypauus Oenka mpu HarpeBaHuu. L[BeTHble peakuuu OEIKOB.

Bo3HUKHOBEHME aHATUTUYECKOTO CUTHAJIA C TOYKM 3PEHUS XUMHUYECKUX IMPOLIECCOB MPHU MPOTEKAHUU

KadeCTBEHHOM pC€aKkunu, HOSBOJ’ISIIOHIGI\/’I I/IJIeHTI/I(i)I/IHI/IPOBaTI) MPECAJIOKCHHBIC OPraHNYCCKUEC BEIICCTBA
KontpoasHas CtpyKkTypa U CBOWCTBA OPrAaHUYECKUX BEIIECTB
padora 3
Pa3nea 5. Kuneruyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTHU MPOTEKAHUS XUMHYECKUX PeaKIuii-
CkopocTb OcHoBHOE coaepxanne OK 01
XUMHUYECKHUX OK 02
peakiui. /7K...
XuMu4eckoe
paBHOBECHE

Teoperuueckoe o0yueHue




CKOpoCTh peakiiuu, €€ 3aBUCHMOCTh OT Pa3jM4YHbIX (PAKTOPOB: MPUPOIBI PEATHPYIONIMX BEUIECTB,
KOHILICHTPAllUA PEArupyroIIMX BEIIECTB, TEMIEPATyppl W IUIONIAJAM PEAKIMOHHOM IIOBEPXHOCTH.
TernoBbie 3(hHEeKThl XUMUYECKUX peaKIUi. IK30- U SHIOTEPMHUUECKHE, PEAKITIH.

O6parumocTh peakiuid. XUMHUYECKOE PAaBHOBECHE W €r0 CMEIICHHUE TI0JI JCHCTBHEM Ppa3IMUHBIX
(bakTOpOB (KOHIIEHTpALMsl pEareHTOB MM NPOJYKTOB peakiuy, AaBjeHUE, TeMIIepaTypa) I CO3AaHus
ONTUMAJIBHBIX YCIOBUM NMPOTEKaHU XUuMH4eckux rnpoueccos. [Ipunuun Jle [laTense

IIpakTyeckue 3aHATHSA OK 01
Pemienne npakTHKO-OPUEHTHPOBAHHBIX 3aJaHUll HAa aHANW3 (aKTOPOB, BIMUSIOIIMX HAa W3MCHEHHE OK 02
CKOPOCTH XUMHYECKOH PEaKIMH, B T.4. C MO3UIIUI IKOJOTHYESCKHU 11€7I€CO00Pa3HOT0 MOBEACHUS B ObITY U 17K...
TPYJOBOM JESITEIBHOCTH B IIEJISAX COXPAHCHUSI CBOETO 37I0POBbS M OKPYKAFOIICH MIPUPOTHOI CPe/IbL.
Pemienue mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUii Ha mnpuMeHeHue npuHnuna Jle-llarense mist
HAXOXKCHHS HANPABJICHHS CMEUICHHS PABHOBECHS XHMHYECKOW pEaKIuu H aHamu3 (aKTopos,
BJIMSIONIAX HA CMEIICHUE XUMUIECKOTO PABHOBECHSI
Pa3nea 6. PactBopsI
Tema 6.1. OcHoBHOe conepxaHue OK 01
I[TonsTHE O TeopeTnueckoe o6yueHune OK 02
pacTBoOpax PactBopenne kak (u3MKO-XUMHUECKU mporiecc. PactBopsl. CrmocoObl MPHUTOTOBICHUS PAaCTBOPOB. OK 07
PactBopuMoOcTh. MaccoBas 10711 pacTBOPEHHOTO BeliecTBa. CMbICT MOKa3aTels MPEASIbHO A0y CTHMOM 7K.
KOHIICHTPALIMH U €r0 MCIOJIb30BAHKHE B OI[CHKE YKOJIOTHYECKON 0€30MacHOCTH.
[IpaBuiia 3KOJOTHYECKH MEIecO00pa3HOro MOBEACHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LENSX
COXpaHEHHSI CBOETO 37I0POBbS U OKPYKAIOIICH MPUPOTHOI CPe/Ibl; OMACHOCTh BO3JCHCTBHS Ha JKUBBIC
OpraHU3MbI OIPE/ICIICHHBIX BEIICCTB.
PerieHre npakTHKO-OPUEHTUPOBAHHBIX PACUCTHBIX 3a/IaHHI HA PACTBOPBI, UCIIOJIb3yEeMbIC B OBITOBOM U
POU3BOJICTBCHHON JESTCIHbHOCTH YEIOBEKA
Tema 6.2. OcHoBHOE coaepxaHue OK 01
Uccnenosanme JlaGopaTopHble 3aHITHS OK 02
CBOHCTB PaCTBOPOB [ JTa50patopras pabota «I[pHrOTOBIEHHE PACTBOPOB». OK 04
[IpuroToBieHre pacTBOPOB 33JaHHOI (MaccoBoOM, %) KOHIEHTpAMU (C TPAKTUKO-OPUCHTHPOBAHHBIMU 7K.
BOIIPOCAMM) U OTIPE/IeTICHIE CPE/IbI BOJHBIX PACTBOPOB.
Pemienue 3a/1a4 Ha IPUTOTOBIICHUE PACTBOPOB
IIpogeccnoHa/IbHO-OPHMEHTHPOBAHHOE COJAEPKaHUE (COAepKAHUE IPUKJIATHOT0 MOAYJIS)
Paznen 7. Xumusi B ObITY M NPOH3BOACTBEHHOMH AeATEILHOCTH YeJ0BeKa OK 01




OK 04

Xumus B ObITY B |OcHOBHOe cojepxkanue 4 OK 07
TpOM3BOACTECHHOR o eTpryeckoe 0Gyuenne 2 /K.
JeATETbHOCTH — - —
S — Hogeiimme nocTukeHuss XMMUYECKOW HAYKU U XUMHUUYECKOW Te€XHOJIOTUU. Pois XuMuu B 0OecrieUeHUHN

AKOJIOTMUYECKOM, DHEPreTUYECKON 1 MuIIeBoi 6e3omacHocTh. [IpaBuia movcka u aHamu3a XUMHUYECKOH )

nH(pOpMAlMM W3 PA3JIMYHBIX HUCTOYHUKOB (Hay4dHas W ydeOHO-HaydHas JMTEepaTypa, CpelacTBa

MaccoBoii nHpopManuu, cetb UHTepHeT)

IIpakTHYeckne 3aHATHS

[Touck m aHanM3 KEMCOB O MPUMEHEHUM XWMHYECKHX BEIIECTB M TEXHOJOTHM C y4eTOM OyayIiei

npoecCHOHANBbHON  JEATeTbHOCTH MO  TeMaM:  BaKHEHWIIME  CTPOUTENbHBIE  MaTepualbl,

KOHCTPYKUHMOHHBIE MaTepuajbl, KpacKu, CTEKJIO, KepaMHKa, MaTepuaiabl ISl JJIEKTPOHUKH, )

HaHOMaTepHuaybl, TEKCTUJIbHbIE BOJOKHA, WCTOYHUKU OHHEPrUM, OPraHUYECKUE U MHUHEpaJIbHBIC

ya0OpeHus, JICKaPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSI.

3amuTa: [IpencraBnenue pe3yabTaToB pelieHus KelcoB B hopMe MUHH-IOKIA/Ia C Mpe3eHTaIuei

IIpomeskyTOUHAs aTTecTALMS 10 AMCUUIIMHE (3a4eT) 2

Bcero 72




3.YCJOBMUS PEAJIN3ALIMU YYEFHOU JUCIHUILIVHBI

3.1. TpeOoBaHMs K MATEPHAIbHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanuzammst yuebnort mucrmmummasl O], 12 Xumus TtpeOyer Hamuuus
kaOuHeTra o0OmE00pa3OBaTENbHBIX JUCIUIUIMH — YydeOHas ayauTopusi IS
MIPOBEICHUS 3aHITHH JICKIIMOHHOTO THWIIA, MPAKTHYECKOTO THIIA, TPYIIIOBBIX M
WHIVUBUIYATbHBIX KOHCYJbTAIlMHA, TEKYIIETO KOHTPOJS W IMPOMEKYTOUYHOMN
aTTECTaIUH.

O6opynoBaHue yuyeOHOTO KaOMHETA: KOMIUIEKT y4eOHOM MeOenu:

-JI0cKa yueOHas;

-pabouee MecTo MpernogaBaTes;

-CTOJIbI, CTYJIbS (25 oOydJaromuxcs).

TexHuueckue cpeacTBa 00ydeHUsI:

-KOMIIBIOTEP, KJIaBUATYypa, MBIIIIb, C JOCTYIIOM K IHTepHET-pecypcam.

CpencTBa BU3yalnu3aliy, HarJIs,THBIC TTOCOOUS:

-KOMIUICKT MPE3EHTAINM;

-KOMIUIEKT JICKTPOHHBIX TJIAKATOB.

3.2 YyeOHO-MeTOAMUYECKOE 00ecIeYeHue

3.2.1.0cHOBHBbIE- eYaTHbIE U JIEKTPOHHbIE U3TAHUSA

1. Xumus s npodeccuil M CHENHAIBHOCTEH €CTeCTBEHHOHAYYHOIO
npoduis : yueOnuk / [O.C.I'abpuensn, U.I.Octpoymos, E. E. Octpoymosa, C. A.
CnankoB] ; ox pea. O.C.I'abpuenstna. — 2-e u3f., crep. — M. : M3narenbckuii
HEeHTp «Akaaemusi», 2019. — 384 c.

2 XuMus : 3a7ja4d ¥ yrnpaxkHeHus : yue6. nmocooue / FO.M.Epo-xun. — 2-e
u3a., crep. — M. : U3parensckuil neHTp «Axagemus», 2019. — 288 c.

OcHOBHBIE 3JIEKTPOHHbIC U3IAHUS

1. beros, /7 B. Tepmoaunamuka B 2 4. HYacTp 2 : y4eOHUK U MPAKTUKYM IS
By30B / I'. B. benoB. — 3-e uzn., ucnp. u aon. — Mocksa : M3natensctBo FOpaiit,
2023. — 248 c. — (Briciiee o6pazoBanue).

Z[OHOJIHI/ITGJILHBIC HCTOYHHUKH

1 Metoaunueckoe nocodue k yueoHuky O. C. 'abpuensHa «Xumus». 8 Kiaacc
/ O. C. I'abpuensn. — M. : [Ipoda, 2019. — 109, [3] c.

2. Xumust  ans npodeccuit u CIICLIUAJIBHOCTEN TEXHUYECKOTO
npoduias : yuyeOHUK I8 CTyA. YUYpEeXICHHI cpea. mpod.
o0pa3oBaHUs /0.C. IMa6puensn, .I'. OctpoymoB.—4-eusa.,crep.—M :

Nznarenbckuii ieHTp  «Akaaemus», 2019. —272c¢.,[8] c.uB.ui.



4. KOHTPOJIb ! OIIEHKA PE3YJIbTATOB OCBOEHHSI YYEFHOI

JUCIHUIIVINHBI

PesynbTaThl 00y4eHHs1

Kpurepun onenkn

MeToabl OLIEHKH

3HATh:
- OCHOBHBIE HCTOUHUKHU
uH(popMaluu

U PECYpCHI JUIsl peIeHHS
3a1a4 u mpodiem

B IIpo(hecCHOHATEHOM
W/WIN COLUAIBHOM
KOHTEKCTE;

- CTPYKTYpY IUTaHa ISt
peleHus 3a1a4;

- IPUEMBI
CTPYKTYPHUPOBAHUS
uH(pOopMaLuu;

- (hopmaT opopmiieHuUs
pe3yIbTATOB MOMCKA
uHpopManuy,
COBpPEMEHHBIC CPEJICTBA
U yCTPOMCTBA
nH(popMaTH3aIY;

- IpaBuUIIa
9KOJIOTUYECKOU
0e30macHOCTH pu
BEJICHUU
npodeccuoHaNbHOMI
NeSITETTHHOCTH;

- OCHOBHBIE PECYPCHI,
3a/1eCTBOBaHHBIC B

OIIEHKY «OTJIMYHOY 3aCITyKHBAET
CTYJIEHT, TBEPO 3HAIOLIUN
MPOrPAMMHBIN MaTepHall, CACTEMHO U
rPaMOTHO M3JIararouIum ero,
JTEMOHCTPHUPYIOIUN HEOOXOANMBIIA
YPOBEHb KOMIIETCHIIUM, YETKHUE, CoKAThIE
OTBETHI Ha JIOMOJIHUTEIbHBIE BOIPOCHI,
CBOOOIHO BJIAICIONIUI TTOHATUHHBIM
anmapaToM.

OLEHKY «XOPOILIO» 3aCITy>KHUBAET
CTYAEHT, IPOSIBUBIINHI MTOJTHOE 3HAHUE
MIPOrPaAMMHOI0 MaTepuaa,
JTEMOHCTPHUPYIOMUH c(hOPMUPOBAHHBIC
Ha IOCTaTOYHOM yPOBHE YMEHUS U
HaBBIKH, YKa3aHHBIE B TPOrpaMMe
KOMIIETEHIINH, JOIY CKArOLUI
HENPUHIUITHAIBHBIE HETOYHOCTH MPHU
W3JI0’KEHUU OTBETA HA BOIIPOCHIL.
OI11eHKY «y10BJIETBOPUTEILHOY
3aciy>KMBaeT CTYJCHT, 0OHAPYKUBIIIHMA
3HaHMUS TOJBKO OCHOBHOTO MaTepHaa,
HO HE YCBOUBUIUH JE€TaJH,
JOTTYCKAIONTUH OMHUOKH
MPUHIUIIMAIBHOTO XapaKTepa,
JEMOHCTPUPYIOIIHMI HE JO KOHIIA
c(hOpMHUPOBaHHbBIE KOMIIETEHITUH,
YMEHUSI CUCTEMATU3UPOBATh MaTepral U

OrieHka pe3yJbTaToB
YCTHOTO U
MUCHMEHHOTO OTIPOCa.
OreHka pe3yabTaToB
TECTUPOBAHHUS.
OreHka pe3yabTaToB
BBITIOJTHEHUS
MIPOBEPOYHON PabOTHI,
CIIOBapHOTO AWKTAHTA.
Onenka pesyabpTaTa
MIPOBEICHHOTO

Qg QepeHIIMPOBAHHOTO
3aJera.

npodeccuoOHaTbLHON JIeNIaTh BBIBOJIBI.

JIeSITEIbHOCTH; O1eHKY «HEy10BJIeTBOPHTEIbHO»

- MyTH oOecreyeHus 3acImy>KHMBaeT CTYJEHT, HE YCBOUBIIUI

pecypcocOepexeHus; OCHOBHOTO COZIEpKaHUs MaTepuaa, He

- IPUHITUIIBI YMEIOIINIA CUCTEMATH3UPOBATh

OepeKITMBOTO nH(popMaLno, AeaTh HEOOXOAUMbIE

MIPOU3BO/ICTBA. BBIBOJIBI, YETKO U TPaMOTHO OTBEYaTh HA
3aJJaHHbIC BOTIPOCHI, IEMOHCTPUPYIOIINI
HU3KHUI YPOBEHb OBJIAJICHUS
HEOOXOMMBIMU KOMITETCHIIMSIMHU.

yMeThb: Kpurepuii oneHKH NpaKTHYeCKOI OreHka pe3yabTaToB

- aHAJIM3MPOBAThH 3a/1a9y
u/win npo0iemy u
BBIJIEIIATH €€ COCTaBHBIE
4acTH;

- OTIPE/ICTISITh ATAIIBI
peleHus 3a/1auu;

- BBISIBJIATD U

3¢ PEKTUBHO UCKATh
nH(pOopMaLuIo,
HEO0X0IUMYIO IS
pENICHUs 3a]Ja9H /WU

padoThbI.

Onenka «OTJIMYHO» BBICTABIISIETCA 32
0€301MO00YHYI0 TPAKTHYECKYIO padoTy, a
TaKke MpH Hamu4yuu B Heil 1 HerpyOoit
OIMOKKM 1O  MpaBUiaM  TEXHUKH
0€30MacHOCTH.

OneHka «XOpoWIO» BHICTABIISETCA IPU
HQIMYMM B MpaKkTHdeckod pabore 1-2
3aJlaHuH, BBITIOJTHEHHBIX C
HE3HAUYUTEJIbHBIMU OLIMOKaMHU.

Ounenka «YJAOBJICTBOPUTEJIbHO) 32

BBITIOJTHEHUS
MPAKTUYECKUX padoT.




POOJIEMBI;

- OIpEeNENsITh 3a1a4M JUIs
MoucKa HHPOPMALINH;
- OIPENENSTh
HeoOX0uMbIE
UCTOYHUKU
uHpOpMAINH;

- IJTAHUPOBATH MPOIIeCC
MIOUCKA;
CTPYKTYypUPOBAaTh
MOJTy4aeMyto
uHpopmaruio;

- BBIIENIATH Haubosee
3HaYUMOE B IIEpEUHE
uHpOpMAaLNH;

- OLICHUBATh
MPAKTHYECKYIO
3HaYUMOCTb PE3yJIbTAaTOB
MIONCKA;

- 0OpMIISITH pe3yIbTaThl
MOWCKA, TPUMEHSITh
CpencTBa
MH(POPMALIMOHHBIX
TEXHOJIOTUN IS
peteHus
npohecCuoHaNbHBIX
3ajay;

- HCIIOJIb30BAaTh
COBPEMEHHOE
MPOrpaMMHOE
obecrieyeHue;

- UCIIOJIb30BATh
paznu4Hbie nu(POBbIE
CpeICTBa AJIsl peLIeCHUS
pohecCHOHATEHBIX
3ajady;

- co0II01aTh HOPMBI
9KOJIOTUYECKOU
0e30IMacHOCTH;

- OIPENENSTh
HATPaBIICHUS
pecypcocOepekeHus B
paMkax
npogeCCuOHAITBHON
JIESITEIIBHOCTH 110
CHEIHaTbHOCTH,
OCYILIECTBIIATH padoTy C
CcOOIrOIEHUEM
MIPUHIIUIIOB
OEepEKITUBOTO
IPOM3BOJICTBA;

MIPaKTUYECKYyl0 padoTy, B KOTOpOM
JOTYIIEHBI Co/iep KaTeIbHbIe OIIHOKH IO
IpaBWwjaM  TEXHUKH  OE30MaCHOCTH
(GONBIIMHCTBO MPETyCMOTPEHHBIX
paboroi 3amanuii BeIMoiaHEHO, 30% wu3
HUX COJIep)KaT OIITHOKH).

Ouenka

«HEeY0BJeTBOPUTEIbHO» BBHICTABIISICTCS
3a MPaKTUIECKYIO0 paboTy, B KOTOPOM
nomnyiieHo oonee 4 ommooK;
MpakTuyeckas padboTa COAEPKUT rpyObie
OILIOKHU.




