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Pa6ouass mporpamMma ydebHOro mnpenmera Xuwmus pa3paboTaHa Ha OCHOBE

TpeOOBaHUI:

benepaasHOro TOCYIapCTBEHHOIO 00pa30BaTeIbHOrO CTaHAapTa CPEIHEro
001Iero 06pa3zoBaHus, yTBEPIKACHHOTO MpHKa3oM MuHMCTepCTBa 00pa3oBaHMs
u Hayku Poccuiickoit @eneparmu ot 17 mag 2012 . Ne 413 (manmee — ®I'OC
CO0), B pemakmuu ot 12.08.2022 Ne 732 «O BHeceHMH M3MEHEHHH B
(emepanbHBIi  TOCYIapCTBEHHBIM 00pa3oBaTelbHLIM CTaHIApT CPETHEro
o6uiero o6pa3oBaHus, YTBEPXKISHHBII IpHKa3oM MuHHCTEPCTBA 00pa3oBaHuUs
u Hayku Poccutickoii @eneparuu ot 17.05.2012 Ne4 13y,

(enepanbHOro TrOCYIapCTBEHHOTO 00pa3oBaTENIbHOIO CTaHgapTa CpeTHero
npodeccruoHaNbHOrO0 00pa3oBaHus Mo mHpodeccnu 35.01.27 Macmep
CEIbCKOXO3AUCMBEHHO20  NPOU3B00CMEA, yTBepkaeHHoro  [Ipukazom
Munucrepcrsa npocsetienus Poccutickoit @eneparuu ot 24.05.2022 Ne355.
(enepanbHOi 06pa30BATENBHON MPOrpaMMBI CPEIHET0 00IIero oOpa3oBaHusl,
yTBEpXKIEHHOW  mpukazoM MuHHCTepcTBa  IIpOCBelleHuss  Poccuickoi
®eneparuu ot 18.05.2024 N 371, ‘
IIPUMEPHON  MPOTpamMMbl  00Ie00pa3oBaTeIbHON  JUCLMIUIMHBL  Xumus,
onoOpeHHOM Ha 3acefaHuu [lenaroruaeckoro coBera OI'bOY AITO UPIIO m
PEKOMEHIOBAHHOM I  pealu3alliid  OCHOBHOM  IpO(eCcCHOHANBHOM
obpazosarenpHoit mporpammsl CITO Ha 6aze 0CHOBHOrO 00mEro 00pa3soBaHUS
¢ monydeHueM cpenHero obmero obpaszosanus (IIporoxon Ne 14 or «30»
HostOpst 2022 1).

Ha ocHOBaHHH Paboueil mporpaMMbl BOCIIUTAHUS,

C YYETOM IOTy4aeMoi Ipogeccu.

Opranuzanus-pa3paboTduk:
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Paspabotunku: Qucynos Buxmop fOpvesuy
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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEHN IMPOTPAMMBI YYEBHOM JIUCIIUILIUHBI
1.1. llosicHuTEIbHAS 3aNIMCKA

[Mporpamma OOM.05 «Xumwus» mpeaHazHaueHa I HM3YYEHUS XUMHH B MPO(ECCHOHAIBHBIX
oOpaszoBarenpHbix opranuzanusx CIIO, peanusyrommx o00pa3oBaTeNbHYIO MPOrpaMMy CpPEIHEro
obmero oOpa3oBaHuss B TpeAeNaXx OCBOCHUS OCHOBHOW mpodeccuoHanbHON 0Opa3zoBaTenbHOM
nporpammbl  CITIO (OITOIT CIIO) Ha 0a3e OCHOBHOrO OOIIEro OOpa3oBaHHS MPU  MOATOTOBKE
KBAIM(UIMPOBAHHBIX paboyMX, CIyKallUX, CHEIHAIMCTOB CPEIHErO 3BEHA.

[Iporpamma pa3pabotana Ha ocHoBe TpebOoBanuii PI'OC cpegHero obmero oOpa3oBaHWMS,
NPEObSBISIEMBIX K  CTPYKTYpE, COACP)KAaHUIO M  pe3ylbTaTaM OCBOCHHUS Y4eOHOH IUCIUILTMHBI
«Xumusy, ¢ yuyetoM IlpumepHoil ocHOBHOW 00pa3oBaTeNbHONM MPOTPAMMBI CpEeIHEro O0IIero
oOpa3oBaHus, [Tpumepnoit MIPOTPaMMBbI 0011e00pa3oBaTEIHHOM nucumiuineel - XUMUA,
YTBEPXKJEHHOM na 3acenannn CoBera 1o oleHKe KA4ecTBAa MPHMEPHbIX PaGodnux mporpamMm
001eo0pa3oBaTeJJbHOT0 W COLMAJIBHO TYMAHHTAPHOIO LMKJIOB CpeAHero mnpogeccuoHaJIbLHOIo
o0pa3oBanus [Iporokos Ne 14 ot 30 Hosiopst 2022

Copepxanue MIPOrPaMMBbI «XUMHUS» HAIPaBIECHO HA  JOCTHXKCHHE
CHEAYIOIIUX LeJIei:

*  ¢QopmupoBaHue y o0Oy4yarolUXcsi yMEHHUS OIEHUBATh 3HAUYMMOCTb XUMHUYECKOT'O 3HAHUS IS
Ka)KJIOTO YEIIOBEKa;

*  (dopmMupoBaHHe y 00ydYaIOUIMXCS IEJIOCTHOTO MPEACTABICHUS O MHPE U POJIM XUMHUH B CO3/IaHUH
COBPEMEHHOM €CTECTBEHHOHAYYHOH KapTUHBI MHpA; YMEHHUS OOBSICHITH OOBEKTHl M MPOLECCHI
OKPYXKAIOIIEH JEHCTBUTEIBHOCTU — IPUPOJHOM, COLMAIBHOW, KYJIbTYpPHOM, TEXHUYECKOM CpeIbl, —
UCIOJIB3YS ISl 5TOT0 XUMUYECKUE 3HAHUS;

* pasBuTHE Yy OOyyarouuxcss YMEHMH pa3nuyarb (akTel U OLEHKH, CPaBHUBATh OLIEHOYHBIE
BBIBOJIbI, BHUJETh MX CBSI3b C KPUTEPUSMU OLICHOK U CBSI3b KPUTEPUEB C OINpPENEIEHHONW CHUCTEMOM
LeHHOCTe!, GOPMYIUPOBATH U OOOCHOBBIBATH COOCTBEHHYIO MO3UIIHUIO;

* mnpuoOpeTeHHe OOYYaIOUIMMUCS OIbITa Pa3HOOOpPA3HON JESATENbHOCTH, ONBITa IO3HAHUS U
CaMOII03HAHUS; KIIOYEBbIX HABbIKOB, UMEIOIIMX YHUBEPCAJIbHOE 3HAYEHHME /I pa3IUYHbIX BHJIOB
NEeSATeNIbHOCTH  (HaBBIKOB peUIeHUs  MpoOjeM, NpUHITHS  pElleHUM, [OMCKa, aHajiu3a W
o0paboTku wuHGMOpPMAaMKM, KOMMYHUKATUBHBIX  HABBIKOB,  HABBIKOB  HM3MEPEHUN,  HAaBBIKOB
COTPYJHHYECTBA, HABBIKOB 6e301acHOro 0OpalleHus ¢ BEIIeCTBaMH B TOBCEIHEBHON KU3HH).

B mnporpammy BKJIIOYEHO cojAep:KaHME, HANpaBiIeHHOE Ha  (OPMUPOBAHUE y CTYJEHTOB
KOMIETEHIMH, HeoOxoaumbIX A kadecTBeHHOro ocBoeHust OITOIT CIIO Ha 6a3e OCHOBHOIO 0OOILEro
oOpa3oBaHMsI C TIOJlyY€HHEM CcpeAHero oOmero oOpa3oBaHUS —  MPOrpaMMbl  MOJATOTOBKH
KBAIM(UIIMPOBAHHBIX ~ PabOuMX, CIHYXKalllUX, MPOrpaMMbl TOATOTOBKH CIEIHAIMCTOB CPETHETO
3geHa (IIIIKPC).

VY4eOHBIM IUIAaHOM HOPEIYCMOTPEHA ONpeAeiieHHas MaKCHMalbHas Harpy3ka 10 y4eOHOM
aUcUUIUIMHE. MakcumalnpHas Harpy3ka MOXET H3MEHSThCS, €CId B y4eOHOM ToJy MpeayCMOTPEHbI
KOHCYJIbTAllMM, TaK KaK OHAa BKJIOYAaeT B ceOsl Bce BUIBl AyAUTOPHOW M BHEAYAUTOPHON YydeOHOM
paboThl, B TOM YHCIie M KOHCYIbTalluu. Komu4ecTBO KOHCYNbTAlUN 3aBUCUT OT HAMOJIHSEMOCTH TPYIIIL.
Bce wu3MeHeHHMsT OTpakeHbl B JIMCTE KOPPEKTUPOBKM U KAcalTCid CAaMOCTOATEIbHOW padOThI
00yJarouxcs.

1.2. O0mas xapakTepucTuKa y4eOHO! AN CUMIIIMHBI

XuMHS — 3TO HayKa O BEIIECTBAaX, UX COCTaBE M CTPOCHUHU, O UX CBOMCTBAX M MpPEBpALLEHUIX, O
3HaYeHWU XMMHYECKUX BEIIECTB, MAaTEPUAIOB M MPOLECCOB B MPAKTUUYECKOH JIeATEIbHOCTH YelIOBeKa.

Conepxkanrie  o0mieoOpa3oBaTeNbHON y4eOHOW — JUCIUIUIMHBI — «XHMHs» HAMpaBJIEHO Ha
YCBOEGHHE 00Y4YalOIMMHUCSA OCHOBHBIX TMOHSATHHN, 3aKOHOB M TEOPUH XMMHUU; HA OBJAJIEHUE YMEHUSIMU
HAOII0AaTh XMMHUYECKUE SBJICHUS, MPOBOJUTh XHUMMUYECKHH OSKCIIEPUMEHT, IPOU3BOAUTH PacUEThI
Ha OCHOBE XMMHUECKUX (POpMYI BEUIECTB U yPAaBHEHUN XUMHUUECKUX PEAKIIUH.

B mpouecce n3yueHuss XMMUU y OOy4arolIUMXCsl pa3BUBAIOTCS MO3HABATEIbHbIE MHTEPECHl U
MHTEJJIEKTyaJbHbIE CIOCOOHOCTH, MOTPEOHOCTHM B CaMOCTOSATEIbHOM  MPHOOPETEHUs 3HAHUUW 10
XUMHA B COOTBETCTBUU C BO3HHMKAIOIIMMH XHU3HEHHBIMH NPOOIEMaMH, BOCIHUTHIBACTCA OepekHOe
OTHOLICHHUST K NpPUPOZE, TOHMMAaHME 370POBOTO 00Opas3a >XU3HU, HEOOXOAMMOCTH HPEIYHNpPEekICHUST



SIBIICHUW, HAHOCSIIMX BPEI 3I0POBBI0 U OKpYyXkaromiel cperne. OHM OCBaMBAIOT MPUEMBI TPAMOTHOTO,
0€30MacHOT0 HCMOJIb30BaHUSI XMMUYECKUMX BEUIECTB W MaTepHalioB, MpPUMEHSEMbIX B OBITY, B
CENTbCKOM XO3AHCTBE W Ha IPOHM3BOJICTBE.

[Ipy CTPYKTYpUpPOBaHUHM COJEpkKaHUs O0OIe00pa30BaTEIbHON  y4eOHOW AMCUMIUIMHBI IS
npodeccuoHabHBIX 00pa30BaTENbHBIX OPTraHU3alMi, pealu3yloluX Oo0pa3oBaTeNbHYI0 MpPOrpaMmMy
cpennero obmero obpasoBanus B npenenax ocBoeHuss OIIOII CIIO na 6a3e OCHOBHOTO OOIIETro
o0Opa3oBaHMs, YYUTHIBAIACh OOBEKTHBHAS PEATHHOCTh — HEOOJNBIION OOBEM YacoB, OTIYIIEHHBIX HA
U3ydyeHHEe XUMHH, U CTpEMJIEHHE MaKCHUMAJIbHO  COOTBETCTBOBATh  HJEAM DPAa3BHBAIOIIETO
oOyuenus. [loaToMy TeopeTHuecKHe BONPOCH MaKCHUMaJbHO CMEIIeHbl K Hayaly H3y4eHHUS
OUCHUIUIMHBI, € TeM, YTOObl MOCHEeNYIOMMA (aKTUYECKHl MaTepuall pacCMaTpUBAJICS HAa OCHOBE
W3YYCHHBIX TEOPHUHU.

Peanuzanusi JAeIyKTUBHOTO TMOAXO0Ja K U3YYEHHUIO XUMHUHU CIIOCOOCTBYET PAa3BUTHUIO TaKHX
JIOTUYECKHX OINepanil MbIIUICHUS, Kak aHaJlu3 W CHUHTEe3, 00O0OIIeHHEe U  KOHKpEeTH3alus,
CpPaBHCHHE ¥ aHAJIOTHs, CHCTEMAaTH3alHs W KIacCU(UKAIIIH.

W3ydenne xumMuu B MpodeccHOHANBHBIX 00pa30BaTEeNbHBIX OPraHHU3ANMSIX, PEATH3YIOIINX
o0pa30BaTelbHYIO TpOTpamMMy cpenHero odmiero oOpasoBanmsi B mpenenax ocBoenus OITOIT CITO
Ha 0a3e OCHOBHOrO 00mero oOpa3oBaHUsl, UMEET CBOM OCOOCHHOCTH B 3aBUCHMOCTH  OT
npoduns  mpodeccHoHaTbHOrO 00pa3oBaHMs. ITO BBIPAXKAETCS Yepe3 COACpKaHHWE OOYUICHHS,
KOJIMYECTBO YacOB, BBIACIAEMBbIX Ha H3Y4YCHHE OTIEIbHBIX TEM IPOTPaMMbl, TIYOHMHY HMX OCBOCHHS
oOyuarolmuMmucsi, uepe3 o00ObeM H XapakTep MPAKTUYECKUX 3aHATHH, BHUIbl BHEAYJUTOPHOM
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

IIpu ocoennn mpocdeccuii CIIO u cnenmanpHocteit CIIO ecTecTBeHHOHAYYHOTO MPOGUIIS
npodeccnoHanbHOT0 00pa3oBaHus XUMUs u3ydaercss Ha 0azoBom ypoBHe DI'OC cpeanero oOmiero
oOpazoBanus, mpu ocBoeHun mnpodeccuii CIIO u cnenmansHocTelt CIIO TexHHuyeckoro mnpoQuiis
npodeccHoHabHOTO  00pa3oBaHUS XMMHsA H3ydaeTcss Oosiee  yriyOJeHHO, Kak MNpoQuiIbHAs
yueOHas TUCIUTUINHA.

B mpouecce wu3ydeHHs XHMHHM TEOPETHUYECKHUE CBEICHUS JOTMOIHSIOTCS JEMOHCTpALUsSMHU,
ma0OpaTOPHBIMU ~ OMBITAMH W TPAKTHUYSCKUMH  3aHATUSMH. 3HAYHUTEIHHOE MECTO OTBOJIUTCS
XUMHYECKOMY OJKcriepuMeHTy. OH  OTKpbIBaeT BO3MOXXHOCTH  (OPMHUPOBATH Yy  OOyUYaIOIIUXCS
CICIMAIBHBIE  MPEJMETHbIC YMEHHs. paboTaTh C BEIICCTBAMHM, BBITOJHATH IPOCTHIC XHUMHUYECKUE
OTBITHI, Y4UT O€30MacHOMY H  OKOJOTHYECKHM TIpaMOTHOMY  OOpalleHHI0 C  BEUIeCTBAaMH,
MaTepuagaMH U MpolieccaMu B OBITY U Ha MMPOU3BOJICTBE.

st opraHu3anud  BHEAYJUTOPHOM CaMOCTOSTENBbHONW pabOThl CTYIEHTOB, OBJAEBAIOIINX
npodeccusimu CIIO u cnemmanbHocTsIME CIIO TeXHHWYECKOTO W €CTECTBEHHOHAYYHOTO Mpoduiieit
npodecCHOHaIbHOTO 00pa30BaHMs MPEACTaBICH  NPHUMEPHBIA MepeueHb pedeparoB  (IOKII0B),
WHIUBUIYATBHBIX IPOCKTOB.

B mpomecce wu3ydeHHs XWMHH BaXHO (OPMHUPOBATH WHOOPMANMOHHYIO KOMIETCHTHOCTH
oOydaroruxcsi. [loaToMy Tpu opraHu3aiuu CaMOCTOSITEIBHOM paOOThl HEOOXOAMMO AaKIEHTUPOBATh
BHUMaHHE OOydJalommxcs Ha ToHWcKe HHQOpMAlMu B CpeACTBaX Macc-menua, HTepHere, B
y4eOHOW M CHelMaTbHOW JHUTepaType C COOTBETCTBYIOIIMM O(oOpMIIEHHEM U TpeACTaBICHUEM
pe3yNbTaToB.

Wzydyenue o6meobpa3oBaTenbHON yaeOHoM JTUCIUTTUHBI «XUMHUS»  3aBeplIaeTcs
Mo/IBeIECHUEM UTOTOB B (opMme nuddhepeHIIMPOBAaHHOTO 3a4eTa B paMKax MPOMEKYTOYHON aTTeCcTaIluu
cryznenToB B npouecce ocoeHust OITOIT CITO ¢ nonydenuem cpeanero oobiiero oopazoanust ([TITKPC).

1.3. MecTo y4yeOHO# JMCHUILIMHBI B CTPYKTYpPe OCHOBHOM NpogdeccnoHaIbHOI 00pa3oBaTe/bHOM
nporpamMmbl: 6a3zoBas yueOHas JUCHUILIMHA 00111€00pa30BaTEIbHOIO IIUKJIA.

Ocoboe 3HayeHrne TUCHMILIMHA uMeeT pu GopmupoBanuu u pasurun OK 1-8, JIP 4, 9, 11, 14,
19, 21.

1.4. Pe3yabTaThl 0CBOCHHUS Y4eOHOM AUCHUIIIIMHBI:

N3yuenne yueOHOMN TUCIMITIIMHBI « XUMUS JOJDKHO 00ECTIEYUTh JOCTHKEHHE CIEIYIOUINX PE3yJIbTaTOB:



JUYHOCHHBIX:

® YYBCTBO TOPAOCTH W  YBWKEHHS K HCTOPHM W JIOCTH)KCHHSIM OTEYECTBCHHOMU
XMMHAYECKOH HAyKHM; XWUMHYECKM TIPaMOTHOE TIOBEIEHHE B MPO(PECCHOHATIBHON AEATENbHOCTH M
B GBITy npu OGpaH.[eHI/II/I C XUMHUYCCKHMMHU BCUICCTBAMH, MaTCpHaJIaMU U MPOLECCAMMU,

® TOTOBHOCTh K MPOJOJDKCHUIO O0pa3oBaHWS M TIOBBIIICHUEC KBATH(UKAIMKA B H30paHHON
npodeCCHOHATIBHOM JEeSITEbHOCTH M OOBEKTHBHOE
OCO3HaHHUE POJIM XUMUYECKAX KOMITCTCHIIHI B 3TOM;

® YMCHUC HUCITIOJIb30BATh JOCTUKCHUA COBpeMeHHOfI XUMHYECKOUI HaYKH U XUMHUUYCCKHX
TEXHOJOTWH ISl  TOBBIMICHUS COOCTBEHHOTO  MHTC/UICKTYaJIbHOTO  pa3BUTHS B  BBIOpaHHOMN
npodeccnoHaATBHOM IeATEIBHOCTH;

MemanpeomMemHblx:

® ICIIOJIb30BAHME  PA3NUYHBIX  BHJIOB  ITO3HABATENBHON  JEATENBHOCTH M OCHOBHBIX
MHTEJUICKTYAIbHBIX OINEpaluil (IMocTaHOBKA 3afadyd, (opMynMpoBaHWE THIIOTE3, aHAIW3 U CHHTE3,
CpaBHEHHE, OOOOIIEHHE, CUCTEMAaTH3allHs, BBISIBICHHEC MPUYMHHO-CICICTBEHHBIX CBS3€H, IOMCK
aHaJoroB, (OPMYJIMPOBAaHHE BBIBOIOB) Ul PELICHUS MOCTABJICHHOW 3a]a4yH, MPUMEHEHUE OCHOBHBIX
METOJIOB MMO3HaHHs (HAOMIOJCHUE, HAYYHBI OSKCICPUMEHT) Uil M3YYCHHS PpA3UYHBIX CTOPOH
XMMHYECKMX OOBEKTOB M IPOIECCOB, C KOTOPHIMH BO3HHUKAaeT HEOOXOAMMOCTh CTaJIKUBAaThCS B
npodeccuoHaIbHOHI cdepe;

® HCITOJIb30BAHME PA3IMYHBIX HCTOYHUKOB JUIS TIOYYEHUS] XUMUYECKON
uHpOpMAIMK, YMEHHE OLEHHUTh €€ JIOCTOBEPHOCTh /ISl JOCTHIKEHHUS XOPOIIMX PE3YJIbTaTOB B
npogeccuoHabHOU cdepe;

npeomemHuix:

¢ c(hOPMHUPOBAHHOCTh TPEJCTABICHUH O MECTe XMMHH B COBPEMEHHOH HAay4HOH KapTHHE MHpA;
MOHMMaHHE POJIM XUMHU B (DOPMUPOBAHMH KPYro3opa U (PyHKIIMOHAIBHOW TPAMOTHOCTH YEIOBEKa IS
peleHHs MPaKTHYECKUX 3a7ay;

® BJIQJICHWE OCHOBOIOJAralONIMMUA XMMHUYECKHUMH TOHATUSMH, TEOPHSAMH, 3aKOHAMH H
3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAaHNE XUMUUYECKONH TEPMUHOIOTUEN U CUMBOJIMKOM;

® BIIQJICHWE OCHOBHBIMH METOJaMH HAYYHOTO TIO3HAHUS, WCIOJIB3YEeMBIMH B  XUMHH:
HaOJIoIeHne, OMNUCaHWe, HM3MEpEHHEe, SKCIIEPUMEHT, yMEeHue o0pabaThiBaTh, OOBSICHATh pE3YJbTaThl
MPOBEIEHHBIX OIBITOB W JENaTh BBIBOJBI, TOTOBHOCTh M CIIOCOOHOCTHh MPUMEHSTH METOJbI TIO3HAHUS
MIPH pEIIeHUH MTPAKTHYECKHX 3a/1a4;

¢ chopMHUPOBaHHOCTH yMEHHUS JaBaTh KOJIMYECTBEHHBIE OIIGHKA W MPOBOJIUTH PACUETHI 110
XHUMHUYECKUM (POpMYIIaM U ypaBHEHHSIM;

® BIIQJICHUE TPAaBWJIAMH TEXHUKH O€30MacCHOCTH MpPU HCIIOJb30BAaHUH XHMHUYECKHUX BEILECTB;

¢ chopMUPOBAHHOCTH COOCTBEHHOM TO3MIUM IO OTHOIIEHUIO K XUMHYECKOM
nHOPMAIINH, TTOTYy4aeMON U3 pa3HBIX HCTOYHUKOB.

Kon Dopmynupoeka Komnemenyuu
KOMIIETCHIIUH
OK 1. [TonnMath CymIHOCTH W COIMAIBHYIO 3HAYUMOCTH CBOEH Oymymiei
npodeccuu, NposBIsATh K HEH YCTOWYMBBIN HHTEpeC
OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AESITENbHOCTD, HCXO/S U3 LIETH U CIIOCO0O0B
€€ JIOCTUKEHUs, OIIPEIEICHHBIX PYKOBOJIUTEIIEM.
OK 3. AHanu3upoBaTh pabouyr0 CUTYAIUIO, OCYIIECTBIATh TEKYIIMH U UTOTOBBIN

KOHTPOJIb, OLIGHKY M KOPPEKIMI0O COOCTBEHHOW MAEATENbHOCTH, HECTH
OTBETCTBEHHOCTH 32 Pe3yJIbTaThl CBOEH pabOTHI.

OK 4. OcymecTBIATh MOUCK U HCHOJIb30BaHUE HHPOpPMAIMK, HEOOXOIUMOM JUIst
3¢ HEeKTUBHOTO BBITIOJTHEHUS npodeCcCHOHATBHBIX 3ajad,
po(hecCHOHAIBHOTO M JMYHOCTHOTO Pa3BUTHS

OK 5. Hcnonb3oBate  MHGOPMALMOHHO-KOMMYHUKALIMOHHBIE  TEXHOJIOTUH B

npodecCHOHATBHON AEATEILHOCTH.
OK 6. Paboratp B KkomaHze, 3pPeKTUBHO 0OIATHCS C KOJJIETaMH, PYKOBOJCTBOM,




KIIMCHTaAMHU.

OK 7.

OpranuzoBaTh COOCTBEHHYIO NEATEIBHOCTh C COONIOJCHHEM TpeOOoBaHUI
OXpaHBbI TPY/Ia ¥ SKOJIOTHIECKON 0€30MacHOCTH.

OK 8.

HcnonHsaTe BOMHCKYIO OOS3aHHOCTh <*>| B TOM 4YHUCIIE C MPUMECHEHHEM
MOJTYYEHHBIX TPOPECCHOHAIBHBIX 3HAHUH (11 FOHOIIEH ).

Kon
JInunocTHOrO
pe3yJabTara

(DOPM)UIMPOKK(I JIHYHOCMHO020 pée3y/ibmama

JIP 4

CdopMUpoOBaHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAYKH M OOIIECCTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha
Ualore KyJlbTyp, a TakKe pa3audHbIX (OpM OOIIECTBEHHOTO CO3HAHUS,
OCO3HAHUE CBOETO MECTA B NOJUKYJIBTYPHOM MHPE

JIP9

l'oToBHOCT ¥ cmOcOOHOCTH K 00pa3oBaHUIO, B TOM  YHCIE
caM000pa30BaHUIO, HA MIPOTSKEHUH BCEH KU3HU; CO3HATEIbHOE OTHOILIEHUE
K HEMPEPHIBHOMY 00pa3oBaHHIO KaK YCIIOBHIO YCIIEITHOM
poeCCHOHATTLHON M 00IIECTBEHHON IEATEIbHOCTH

JIP 11

[IpunsaTe U peanu3anuio LIEHHOCTEW 310pOBOro M Oe3omacHoro obpasa
’KM3HU, TOTPEOHOCTH B (PM3MUECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHIX
CHOpTI/IBHO'03I[0p0BHT€J'IBHOfI JACATCIIbHOCTBIO, HCIIPUATHUC BPCAHBIX
NPUBBIYEK: KYPEHHS, YIIOTPEOICHUS ATKOT0JIsl, HAPKOTHKOB

JIP 14

CpopMUpPOBAHHOCTh HKOJIOTHYECKOTO MBIIIICHUS, MOHUMAHUS BIIUSHUSI
COLIMAIBHO-?KOHOMUYECKUX MPOLECCOB HAa COCTOSSHUE NPUPOAHOU U
COLMAIGHOW  Cpe/bl; MPHUOOpPETeHHE OMbITa  SKOJIOTO-HalpaBICHHON
NeSATEIbHOCTH

JIP 19

[IpyuHMMaOIIMA OCHOBBI AKOJOTMYECKOW KYJIBTYPbI, COOTBETCTBYIOLIEH
COBPEMEHHOMY YPOBHIO DKOJIOTHYECKOTO MBILIICHUS, TPUMEHSAOIINN OIIBIT
JKOJIOTUYECKU OPHUEHTHPOBAHHOMN pedIeKCUBHO-0LIEHOYHOM U
MIPAaKTUYECKOU JeATEIbHOCTH B YKA3HEHHBIX CUTYyaLUSAX u
poheCCUOHATBHON JIEATETbHOCTH

JIP 21

OcozHaronuii ce0si 4ieHOM oOIIecTBa Ha PErMOHAJbHOM M JIOKaJIbHOM
YPOBHSIX, UMEIOIIUM TIpe/icTaBlieHne 0 POCTOBCKOM 00y1acTu Kak CyObeKTe
Poccutickoii denepanuu, poiy peruoHa B )KU3HU CTPAHBI.

1.5. [IpodunpHas cocraBmustomnias (HalpaBIeHHOCTH) 0011e00pa30BaTeIbHON JUCIIUILINHEL.

HpO(I)I/IJ'IBHOe N3YUCHUC NUCHUIUIMHBI OCYIICCTBIIACTCA:

1. IlepepacmpeneneHue 4acoB € OAHOM TEeMbl Ha Jpyryro 0e3 H3MEHEHUH ¢ y4deToM mpoduis

moJryqacMoro HpO(I)eCCI/IOHaJ'ILHOFO O6pa30BaHI/IH.

2. [lyrem oTbopa TUAAKTUYECKUX €IMHULl IPOrPaMMBbI [0 XMMHUHU, 3HAHUE KOTOPHIX OyaeT HE0OXO0AUMO

npu ocsoeHnu OITOIT ®I'OC u B Oyaymieit mpoheccuoHaIbHOM JesITeIbHOCTH.

3. OCYHIeCTBJ'IeHI/IeM MCKIIPECIMETHBIX CBsI3CH JUCHUIIIIMHBI C HpO(beCCI/IOHaIH)HI)IMI/I JUCHUIIIIMHAMH

OIIOIT ®I'OC.

4. Opranuzanyel BHEAyAUTOPHON CaMOCTOSATENbHOW paboThl, HANpaBiICHHOW Ha pacUIMpeHue Hu

yriyOjJeHue 3HaHWM, KOTOpble OyIyT HEOOXOIUMBI TpPU OCYHIECTBICHHH MPOPECCHOHATHHON

NesTeNbHOCTH (TPO(heCCHOHATFHO 3HAYUMOE COJIEp)KaHUE).




2. CTPYKTYPA U COJIEPYKAHUE YUEBHO! JIUCLIUITJINHBI

2.1 O6beM y4eOHOU AUCIUIUIMHBI M BUJIBI y4eOHOW pabOoThI

Bun yue6HO# paboThI O6bem gacoB

MaxkcnmanpHas yaeOHas Harpy3ka (Bcero) 82
OO0si3aTesbHas ayJUTOpHas yueOHas Harpy3ka (BCero) 82
B TOM YHCIJIE!

Teopetnueckoe oOyucHUE 50

71a00paTOPHBIC M MPAKTUYCCKUC 3aHITUS 32

KOHTPOJIbHBIE pabOTHI 6
[IpakTrdeckas moAroTOBKa 2
[Ipomexxyrounas arrectanus B popme - Juggepenyuposanrozo 3avema 2
2,2 TemMaTH4eCcKuii IJTIaH U COJIEp)KaHUE TUCIUTUTHHBI

HanmenoBanue Conepxanne yaeOHOro Marepuaia (OCHOBHOE U TPOQECCHOHATBHO- O6be | Popmupye

PaznenoB u Tem OPHEHTHPOBAHHOE), M MBbIe
71a00paTOPHBIC M PAKTHYECKUE 3aHITHS, NPUKIATHONW MOIYIIh 4acoB | KOMIIETEH
LIHH
1 2 3 4

Pa3gen 1 OcHOBBI cTpOeHHS BelecTBa 8
(8 uac)
Tema 1.1 Ctpoerne | Teoperuueckoe o0yuenne CoBpeMEHHas MOJIETb CTPOCHHUS aTOMA. OK 01
aTOMOB CHMBOJMYECKUH SI3BIK XUMHN. XUMHUYECKUI FJI€MEHT. 3JIEMEHTOB 1 4 OK 02
XUMHYECKHX OnexTpoHHas KoHpuUTyparms aroma. Kiraccuukanns XuMHIECKHX HJIEMEHTOB OK 04
JJIEMEHTOB H (s-, p-, d-amemeHTHI). OK 07
pupoja OnexTpoHHas KOoHpuUTyparms aroma. Kitaccuukanns XuMHIECKHX HJIEMEHTOB K 1.1

XUMHUYCCKOH CBS3U

(S-, p-, d-a;memeHTHI). BaneHTHBIE 2NIEKTPOHBI. IPUPOa BaseHTHbIC 2IeKTPOHBI.

BasieHTHOCTB. D€KTpOHHAS NPUPOJa XUMUYECKOH CBSI3U BaneHTHOCTD.
DNeKTpOHHAS MPHUPOJIa XUMHUYCSCKON CBSI3U BOIOPOIHAS) U CIIOCOOBI €¢
00pa3oBaHus DICKTPOOTPUIATEIBHOCTD. BHIBI XUMHYECKOMN CBSI3U
(rKoBaJICHTHAs!, MOHHAS, METAJUIMYECKAsI CBSI3M BOJIOPOJIHAS) U CIIOCOOHI ¢




00pa3oBaHus

IIpakTHyeckne 3aHATHS.

Pewienue 3agannii Ha UCNIONB30BaHUE XMMUUECKONH CUMBOJIMKU U Ha3BaHUU
COEMHEHUH 10 HOMEHKJIATYPE MEXIIyHapOJHOTO COI03a TEOPETUIECKOH 1
MPUKJIQTHONW XUMHHU M TPUBHAIBHBIX HA3BAHUH IJIS1 COCTABICHUS XUMUYECKIX
(hopMys TByXaTOMHBIX COSAMHEHUH (OKCHIOB, CYNb()HUIOB,

THJPHUIOB U T.I1.) U IPYTUX HEOPTAHUIECKUX COCTMHEHUH OTAENbHBIX KIACCOB.

Tema 1.2

[lepnoguueckuit
3aKOH U Ta0uia
JA.N.Menneneesa

OcHoBHOe coiep:kaHue

Ilepuonuueckas cucrema xuMmuueckux snementoB .M. Menneneesa.
Ousznyeckuit cmbica Ilepuoauueckoro 3akona .M. Menneneesa.
3aKOHOMEPHOCTH U3MCHEHUS CBOMCTB XMMUYECCKHUX AJIEMEHTOB, 00pa3yeMbIX
MU TIPOCTBIX U CIOMKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM
XUMHYECKOro 35eMeHTa B [leproanueckoii cucteme. MupoBo33peHUECKOE U
HayuyHoe 3HaueHue [lepuonuueckoro 3axona [.M1. Menneneesa. IIporuoser J.1.
MemnneneeBa. OTKpBITHE HOBBIX XUMUYECKUX JIEMEHTOB.

Pelenue npakTuko-OpuEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA
XapaKTepU3yI0 XUMHYECKUX JIEMEHTOB «MeTamndecKkue / HeMeTaJTMIeCKIe
CBOICTBA, AMEKTPOOTPULATEIBHOCTh XUMUUECKHUX

3JIEMEHTOB B COOTBETCTBUU C UX JEKTPOHHBIM CTPOESHUEM U MOJIOXKEHUEM B
NEPUOANYECKON cucTeMe XUMHUYEcKUX aaemeHToB .M. MenaeneeBa»

OK 01
OK 02
OK 04
OK 07
K 1.1

Paznen 2. Xumuueckue peakuuu (12 gac)

12

Tema 2.1 Tumnsl
XAMHYECKUX
peaxkuuit

TeopeTuueckoe o0y4eHne

Kiraccudukanms 1 THITBI XMMUYECKUX PEakiri ¢ y4acTHEM HEOPraHUYeCKHX
BerecTB. CoCTaBlICHUE YpaBHEHUI peakuii COeAMHEHUS, PA3IOKCHHUS,
3aMelleHus, 0OMeHa, B T.4. peaKlnii FOpeHHs, OKUCICHUI-BOCCTAaHOBIICHNSI.
YpaBHEHUs OKUCIIEHUSI-BOCCTaHOBNICHUA. CTeneHb okucneHus. OKUCINUTENb U
BoccTaHOBUTEN. COCTABIEHHE U YPaBHUBAHHE OKHCIUTEIBHO
BOCCTAHOBUTEIBHBIX PEAKIIMH METOJIOM 3JIEKTPOHHOTO Oananca. OKHCINTEIHHO-
BOCCTAHOBUTEIILHBIE PEAKIH B IPUPOJE, IPOU3BOACTBEHHBIX MpoLeccax U
JKU3HEIESATENbHOCTH OPraHU3MOB

IIpakTnyeckune 3aHATHSA

KonmuectBennsle oTHOMEHNS B XUMUH. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHbI B
XMMUH U pacyeTsl 110 ypaBHEHUSIM XUMUYECKUX peakunii. Mok Kak enHuna
KOJIMYecTBa BellecTBa. MoJisipHasi Macca. aKOHbI COXPaHEHHsI MacChl M SHEPTHH.
3axoH ABorajpo. MosspHbIit 00beM ra30B. OTHOCHTEIbHAS INIOTHOCTD T'a30B.
Pacuets! 110 YPaBHCHUAM XUMHNUYCCKUX peaKHI/Iﬁ C UCIIOJIb30BAHUEM MacCCHhI,
o0bemMa (HopMabHBIE YCIIOBHS) Ta30B, KOJUYECTBA BEIIECTBA

Tema 2.2
DNEKTPOIUTHYECKAS
JIACCOLHALINS 1
HOHHBIN 0OMeH

TeopeTuueckoe o0yueHmne

Teopust 2MEeKTPOTUTHUECKON nucconanuu. MoHbI. DIIeKTpOIUTHI,
HE3JICKTPOIUTHL. Peakiiun norHOTo 0O6MeHa. CocTaBJICHUE pEaKIiii HOHHOTO
oOMeHa IyTeM COCTaBJICHHUS MX IOJHBIX H COKPAIICHHBIX HOHHBIX YPaBHCHHI.
KucnoTHO-0CHOBHBIE peaklnu. 3alaHusl Ha COCTABICHUE HOHHBIX PeaKIni

OK 01
OK 02
OK 04
OK 07
K 1.1

JlabopaTopHasi padora “TuUnbl XUMUUYECKUX peakuuii”.

HccnenoBanue THIOB (110 COCTAaBY M KOJIMYECTBY NCXOHBIX M 00pa3yIONIHXCS
BEILIECTB) U MPU3HAKOB XUMHUYECKHX peakiuil. [IpoBeienne peakiyii HOHHOTO
oOMeHa, oITpe/ieIeHIe CpeJibl BOJHBIX PACTBOPOB. 3aaHMsI Ha COCTABICHUE
MOHHBIX pEaKIMil

KourpoabHas padora 1 Tema «CTpoeHue BelllecTBa 1 XUMUYECKHE
peakuuu»

Pa3nen 3 CTpoeHue u cBOiicTBa HEOPraHMYECKUX BellleCTB

(18 gac)

18

OK 01
OK 02
OK 04
OK 07




Tema 3.1
Knaccudpukanus
HOMEHKJIIATypa 1
CTpOeHHE
HEOPraHUYECKUX
BEILIECTB

Teopernueckoe o0yuenune
IIpenmer Heopranmueckoit xumuu. Kiraccupukamnust HEOpraHMIECKUX BEIIECTB.
IIpoctble u cia0XKHbIE
BerecTBa. OCHOBHBIC KIIACCHI CIIOKHBIX BEUIECTB (OKCHABI, THIPOKCHIEI,
KHCJIOTHI, COJN). B3anmocBs3h
HEOPTaHMYECKUX BEIIECTB. ATPETaTHBIC COCTOSTHUS BEIIECTBA.
Kpucrannmndeckne u amopgHbIe
BelIeCcTBa. THUIbI KPUCTAITUUYECKUX PEIIETOK (aATOMHAs, MOJISKYJIsIpHAsi, MOHHAS,
MeTaJUTHYecKas).
3aBHCUMOCTh (PH3MUYCCKIX CBOWCTB BEIIECTBA OT TUIA KPUCTAJUIMICCKOM
pemeTKH. 3aBUCUMOCTh
XUMHUYECKON aKTUBHOCTH BELECTB OT BUJA XUMUYECKOM CBSA3HU U TUIIA
KPUCTAITMUECKON PelIeTKH.
IIprramHBEI MHOTOOOpA3Ms BEIIECTB

IIpakTnyeckue 3aHATHS

HomeHknaTypa HeopraHM4eCKHMX BEIECTB: HA3BaHUE BELIECTBA UCXO U3 UX
XUMHUYECKOH (hOPMYIIBI HITH COCTABICHUE XUMHUECKOH (POPMYITBI HCXOS 3
Ha3BaHU BemiecTBa o MexxayHapoaHoi (MFOITAK) unn TpuBHanbHOM
HOMEHKJIaType. Pelrenne npakTHIecKux 3a/laHui 1Mo Kiaccudukaimn,
HOMEHKJIATYPE U XMMUYECKHM (POpMYJIaM HEOPTaHMYECKUX BEIIECTB Pa3InuHbIX
KJIacCOB (yrapHBbIi Ta3, YIVICKUCIBIHN ra3, aMMHaK, TalieHas H3BeCTb, HeraleHast
W3BECTh, TUTHEBAsI COJA U JPYTHX): HA3bIBATh M COCTABJIATH (POPMYIIBI
XMMUYECKHX BEIIECTB, ONPEACIIATh MPUHAAICKHOCTh K KJIaccy.

Hcrounnkn Xxumudeckoid HHGOpMaIiK (CpeACTB MaCCOBOM MH(OPMAIINH, CETh
WnrepHer u apyrue). [Torck nHbGopManuy no Ha3BaHUSIM, UACHTU(DHUKATOPAM,
CTPYKTYPHBIM (OpMyIIaM

K 1.1

Tema 3.2 dusnko
XUMHYECKHE
CBOICTBa
HEOPTaHMYECKUX
BEILIECTB

Teopernueckoe o0y4yeHue

Mertamner. Oburie puzndeckne U XUMHISCKIE CBOUCTBA MeTaIIOB. CIIoco0b!
MOTy4YeHHs. 3HAYEHHE META/UIOB U HEMETAJUIOB B IPUPOJE U
JKU3HEACATEIBHOCTH YeJI0BeKa U opranu3mMoB. Kopposus

METAJUIOB: BHJIBI KOPPO3HUH, CITOCOOBI 3allIUTHl METAJUIOB OT KOPPO3HUH

Hewmeramel. O6mue ¢pusndeckne 1 XMMUIECKHE CBOHCTBA HEMETAIIIOB.
Tunmmaneie cBoiicTBa HeMeTawioB [V— VII rpymm. Knaccudukanus u
HOMEHKJIaTypa COeIMHeHUH HeMeTaJIoB. KpyroBopoTsl OMOTEHHBIX 3JIEMEHTOB
B IPUPOJ

XuMHUECKHe CBOIICTBA OCHOBHBIX KJIACCOB HEOPTAaHMUECKUX BEIIECTB (OKCHJIOB,
THIPOKCHUIOB, KUCIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOICTB
MIPOCTHIX BENIECTB, BOJOPOIHBIX COCTMHEHHUH, BEICITHX OKCHAOB M THIPOKCHIOB

IIpakTnyeckue 3aHATHS

CocTtaBieHne ypaBHEHUI XUMUYECKHUX PEAKINHA C y9aCTHEM MPOCTHIX U
CJI0KHBIX HEOPraHUYECKUX BEUIECTB: METAUIOB U HEMETAJUIOB; OKCUIOB
METaJIOB, HEMETAIIOB ¥ aM(OTEPHBIX IEMEHTOB; HEOPTAaHUIECKUX KUCIIOT,
OCHOBaHMH M aM()OTEPHBIX THAPOKCHJIOB; HEOPIraHMUECKHUX COJIEH,
XapaKTepU3yIOIUX UX CBOWCTBA Pelenne npakTHKO-OpUEHTUPOBAHHBIX
TEOPETHYECKNX 3a1aHi Ha CBOIMCTBA, COCTaB, MOJyYeHHE U Oe30macHoe
HCIIOJIb30BAaHNE BAKHEHIINX HEOPTAHUIECKUX BEIIECTB B OBITY M IPAKTUYECKON
JIESITEIBHOCTH YEJIOBEK

OK 01
OK 02
OK 04
OK 07
K 1.1

Tema 3.3
Wnentudukarus
HEOPTraHWMYECKHUX
BECIIIECTB

JladopaTopHasi padora «VaeHTHUPUKAIINS HEOPTAHUIECKUX BEIIECTBY.
Pemenne OKCIICPUMEHTAJIBHBIX 3a/1a4 110 XUMHUYECCKUM CBOICTBaAM METAJJIOB U
HEMETAaJIJIOB, 110 PACTIO3HABAHUIO U MMOJYYCHHUIO COSJANHEHUI METAIIOB 1
HEMCETAJJIOB. I/I}IGHTI/Iq)I/IKaLII/IH HECOPTraHUYCCKNUX BEUICCTB C UCIIOJIB30BAHUEM HUX
(hM3UKO-XMMHYECKIX CBOHCTB, XapaKTEPHBIX KAUECTBEHHBIX PEAKIINHA.
KadectBenHnbie peakiuu Ha cynbdar-, kKapOoHAT- U XJTOPUIAHUOHBI, HA KATHOH
AMMOHUS

OK 01
OK 02
OK 04
OK 07
K 1.1

KonTponbHas padora 2 CBoiicTBa HEOPraHMYECKHUX BellleCTB

Pa3nen 4. CTpoeHue U CBOIiCTBA OPraHHYecKHX BemecTs. (26 yac)

26

Tema 4.1
Knaccudukanusi,
CTpOEHUE U
HOMEHKJIATypa

Teoperuueckoe o0y4enne

IlosiBnenue u pa3BuTHE OPraHUYECKOW XUMUM Kak Hayku. IIpenmer
OpraHnyecKor XuMuu. MecTo 1 3HaUeHUE OPraHNYeCKON XUMHUH B CUCTEME
€CTECTBEHHBIX HAYK. XMMHUUECKOE CTPOCHHE KaK MOPAJOK COEIMHEHUS aTOMOB B

OK 01
OK 02
OK 04
OK 07
K 1.1




OpraHUYCCKUX
BCIICCT

MOJIEKYJIE COIIaCHO UX BaleHTHOCTH. OCHOBHBIE MOJIOKEHHS TEOPHU
XHMHMYECKOT0 CTPOEHHUs OpraHnueckux coequuenud A.M. byrneposa.
YTieponHbIii CKeJIeT OpPTraHnIeCKOH MOJICKYITBI. 3aBUCHMOCTH CBOICTB BEIIECTB
OT XUMHYECKOTO CTPOCHUSI MOJIEKyJI. VI3oMepus 1 H30MepHI.

[Monsarue o pyHKIIMOHANEHON Tpyme. Pagukan. [IpuHINTBI KTacCHpUKAITNA
OPTaHWYIECKUX COeTUHEHNH. MeXTyHapo1Has HOMEHKIIATypa U MPUHIINAIIBI
HOMEHKJIATYpbl OpraHM4YeCcKuX coeanHeHu. [TorsaTie 06 a3oTconepskammx
COC/IMHEHUSIX, OMOJIOTMYECKN aKTUBHBIX BELIECTBax (YrieBojaax, sKupax, OemKax
U JIp.), BHICOKOMOJIEKYJIAPHBIX COSUHEHUSX (MOHOMED, MOJIUMED, CTPYKTYpPHOE

3BEHO)

Homenknatypa opraHuuecKux COeMHEHUN OTIEIbHBIX KJIACCOB (HACKIILIEHHBIE,
HCHACBIICHHBIC U aADOMATHUYCCKUE YTIICBOIOPOIbI, CITUPTHI, PCHOIIBL,
aJIbJICTU/IbI, KETOHBI, KAPOOHOBBIC KUCIOTHI U Jip.) COCTaBICHUE MOJHBIX U
COKpAIIICHHBIX CTPYKTYPHBIX ()OPMYJT OPIraHUIECKUX BEIICCTB OTACIBHBIX
KJIACCOB, UCIOJIB3YS UX HA3BaHMsI 10 CUCTEMATUYECKOW U TPUBHUATILHOM
HOMEHKJIAType (ITHJICH, alleTUIICH, DIIHICPUH, (heHo, GopMaibaeru, YKCyCHas
KHCJIOTa, TIUIWH). PacueTs! mpocreifmeit

(hopMyJIIBI OpraHIMYECKONW MOJIEKYIIBI, HCXOIs U3 3JICMEHTHOTO cocTaBa (B %)

Tema 4.2 CpolicTBa
OpTaHUYECKHUX
COCITMHEHUH

Teopernueckoe o0y4yeHue

DU3NKO-XMMHUYECKHE CBOMCTBA OPraHMIECKNX COSTMHEHUH OTAEIBbHBIX KIACCOB
(ocobenHOCTHKIIACCH()MKAIINY 1 HOMEHKIIATYPhI BHYTPH KJlacca;
TOMOJIOTHUECKHH psit ¥ o0mas Gpopmyra; n3omepus; GU3NIECKue CBONCTBA,;
XMMHYECKHEe CBOMCTBA; CHOCOOBI MOJTYYEHHUS):

-TIpesiebHbIC YTIEeBOAOPO/IbI (AJIKaHbl U IIUKJIOANKAHbI). | OpeHne MeTaHa Kak
OJIMH U3 OCHOBHBIX HCTOUHHKOB TEIUIA B IPOMBIIIUIEHHOCTH U ObITy. CBOMCTBA
[IPUPOJHBIX YIJIEBOJOPOAOB, HAXOKIEHUE B IPUPOJC U IPUMEHEHUE AJIKAHOB;
— HeTpe/IeNIbHbIC (JIKEHBI, aIKHHbI U aJIKaHeHbl) 1 apoMaTHYeCKHe
YIIIEBOAOPOABL. ['OpeHue aleTuaeHa Kak MCTOYHUK BICOKOTEMIIEPATYPHOTO
IUIAMEHH Ul CBAPKU U PE3KU METAJLUIOB

— KUCIIOPOJICOJICPIKAIIIE COSIMHCHUS (CITUPTHI M (PEHOJIBI, KAPOOHOBHIC
KHCJIOTHI ¥ 3(UPHI, alIbICTHIBI U KETOHBI, JKUPHI, YIIIeBoIbI). [IpakTrueckoe
MIPUMEHECHUE STIIICHTINKOIIS, TTUIepuHa, (peHona. [IpuMenenne
(hopMmanpaeruia, aneTanbAeruia, YKCyCHOW KACIOTHL. MbIa KaK COJM BBICIIINX
KapOOHOBBIX KHCJIOT. MOoIIe CBOMCTBA MBLIA

a30TCO/IepIKaIe COCTNHCHNUS (aMUHBI 1 aMUHOKHCIIOTHI, OCIIKH).
BricokoMONEeKyISIpHBIC COSTUHCHUS (CHHTETUIECKHE ¥ OMOJIOTHICCKH-
aKTUBHBIC). MOHOMED, TONUMED, CTPYKTYpHOE 3BeHO. [lonnmMepu3anus STiuieHa
KaK OCHOBHOE€ HAlpaBJICHHE €Tr0 UCIO0JIb30BaHusA. ['eHeTnuecKas CBsI3b MEXly
KJIaCCAMM OPTaHMYECKUX COEJIMHEHUN

IIpakTnyeckune 3aHATHSA

CBolicTBa OpPraHMYECKUX COSAMHEHUN OTJIENBHBIX KIaCCOB (TpUBUATBHAS U
MEXTyHapOHAsI HOMEHKIATypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI TIOMYyYEHUS):
npelenbHble (aTKaHbl U ITUKIIOATKAHBI),

HeTIpe/ieIbHbIC (AIKEHBI, ATKWHBI U aJTKaINCHBI) I apOMaTHIECKUe
YTIEBOIOPOMABI, CHUPTHI M (PEHOIIBI, KAPOOHOBBIE KUCIOTHI M A(UPHI, alIbICTHIBI
Y KCTOHBI, aMUHBI 1 aMUHOKHCIIOTHI, BEICOKOMOJICKYIISIPHBIC COCTUHCHUSI.
3amaHus HA COCTABJICHUE YPaBHEHUH XHMHUYCCKUX PEAKITHIA C

y4acTHEM OPraHMYECKUX BELIECTB HA OCHOBAHMM HUX COCTaBa M CTPOEHUS

CocraBiieHne CXeM peaknuil (B TOM YHUCIIE O MPEUIOKESHHBIM LIEMO0YKaM
NpEeBPAIICHHH ), XapaKTePHU3YIOIIIX XUMUYECKHE CBOHCTBA OPraHUYECKUX
COEIIMHEHHUH OTJEBHBIX KJIACCOB, CIIOCOOBI MX MOTYyYCHHS U Ha3BaHUE
OpraHUYECKUX COSAUHEHUHN 110 TPUBUAJILHON WIIM MEXyHAPOIHOMN
CUCTEMATUUYECKON HOMEHKJIAType. Pelenue npakTuko-OpueHTUPOBAHHbIX
TEOPETUYECKUX 3a/JaHUI HAa CBONCTBA OPraHUYECKUX COEIMHEHUN OTAEIIbHBIX
KJIACCOB

OK 01
OK 02
OK 04
OK 07
K 1.1

JladopaTopnasi pa6ota “TIpeBpalieHus OpraHMUECKNUX BEIIECTB MPH
HarpeBanuu'". [lonydeHue 3TUIeHa U H3y9EHUE €ro CBOWCTB. MoiennpoBanme
MOJIEKYJI U XUMHYECKHX MPEBPaAICHUI

Ha PUMepe ATaHa, STHICHA, alleTWIICHA U JIp.

Tema 4.3.
Unentudukanms
OpraHUYECKHUX
BEILIECTB, UX
3HAYEHHE U

Teoperuueckoe o0y4enne
BI/IOOpFaHI/I‘{eCKI/IC COCIMHCHMUA. HpI/IMCHCHI/Ie 1 OHOJIOrHY€eCcKas POJib
YTJ€BOAOB. OkwuciieHue Yrii€eBOAOB — UCTOYHUK DHEPIUU JKUBBIX OPraHU3MOB.

O6nactu MPpUMCHCHUS aMUHOKUCJIOT. HpeBpaHIeHI/IH 0OCIKOB A B OpraHu3Me.

bronornueckue ¢pynkimn 6emkoB. buonorndeckue GpyHkmmm Kupos. Poin

OK 01
OK 02
OK 04
OK 07
MK 1.1




MIPUMCHCHHE B
OBITOBOM U
MIPOU3BOJICTBEHHO
1 IeITeNbHOCTH
YyeJIOBEKa

OpPraHMYecKol XMMHH B PELICHHH NPO0OJIeM HIIEBOH 0€3011acHOCTH

Poutb oprannueckoil XMMHUM B peILICHUH IPOOIJIEM SHEPreTHYEeCKON
0e30I1aCHOCTH, B Pa3BUTUHM MEANLMHBI, CO3IaHUH HOBBIX MaTEPUAJIOB, HOBBIX
WCTOYHUKOB SHEPTHH (aIbTCPHATHBHBIC UCTOUHUKH dHEpTHH). OMacHOCTh
BO3JICHCTBYS Ha KMBBIC OPraHW3MbI OPraHUYECKUX BELICCTB OTACIBHBIX KIIACCOB
(yrmeBomopoabl, CHUPTHI, (PEHOJIBL, XJIOPOPTaHUYECKUE IPOU3BOAHBIC,
QJIBJICTHBI U JIP.), CMBICI ITIOKa3aTesl IPEACIbHO JOIyCTHMON KOHICHTPALHH

JlaGopaTopHas padora: “VneHTndUKAINI OPTAaHIICCKUX COSTUHCHNN
OTZIeNIBHBIX KitaccoB” VneHTHduKanust OpraHndeckKiux COSANHECHNI OTACIBHBIX
KJIacCOB (Ha IpUMeEpE allbIErHI0B, KpaxMala, YKCYCHOM KUCIIOTBI, OEIKOB
T.II.) C UCTIOJIB30BaHUEM MX (PU3NKO-XMMHUUECKHX CBOWCTB U

XapaKTepHBIX KaueCTBEHHbIX peakuuii. JleHaryparus OeiKa nmpu HarpeBaHHH.
L[BeTHBIC peakuuy OeIKOB. BOZHMKHOBEHHE aHATUTHYECKOTO CUTHAIA C TOYKH
3pEHHUS] XUMUYECKUX MPOLIECCOB IIPH NPOTEKAHWU KaYECTBEHHON PEaKLInH,
TIO3BOJISIOIIECH UICHTU(DHUIIUPOBATH MTPEATIOKEHHbIC

OpraHMYeCcKUe BELIeCTB

Konrpouabnas padora 3 .CTpyKkTypa U CBOiCTBA OPraHMYecKHX BelecTB

OK 01

Paspen 5 Kunernueckas m TepMoaMHaAMHYecKUe 3AKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKUX OK 02
peaxkuui OK 04
(4 yac) OK 07
Tema 5.CkopocThb Teoperuyeckoe o0y4eHue MK 1.1
XUMHUYECKHUX CKOpOCTh pPeakIiy, ee 3aBUCUMOCTb OT PA3IMYHBIX (AKTOPOB: MIPUPO/IBI
peaxIuii. pearupyronux BeIecTB, KOHIICHTPAIIUH PearupyroluX BEIeCTB, TeMIePaTyphl
XuMU4ecKoe U IUIOIA/IU PEaKIMOHHOM noBepxHocTH. TerutoBbie 3G deKThl XUMUYECKIX
paBHOBECUE peaxiuii. DKk30- U 3HAOTepMUYecKue, peakiuun. O6paTUMOCTh PEaKInil.

XUMHUECKOe PABHOBECHE M €r0 CMEIICHUE MO/ ACHCTBUEM Pa3INIHbIX

(hakTOpOB (KOHIIEHTPANHUS PEAreHTOB WM NPOIYKTOB PEaKIUH, TaBICHHUE,

TeMIIepaTypa) AJsl CO3JaHNs ONTUMAIBHBIX YCIOBUH MPOTEKAHUS XUMUYECKIX

npoueccos. [punuun Jle llarense

IIpakTnyeckune 3aHATHS

Perenne npakTHKO-OpUEHTHPOBAHHBIX 3a/IJaHUH HA aHAIN3 (PaKTOPOB,

BIIMSIIOIIMX HAa M3MEHEHNE CKOPOCTH XUMHIECKON PEaklny, B T.4. C MO3UINH

9KOJIOTMYECKH LEJIECO00Pa3HOTO MOBEACHHS B OBITY M TPYI0BOM JESTEIHHOCTH B

LENIAX COXPAHEHHs CBOETO 37I0POBbS U OKPYKAIOLIEeH MPUPOIHOM CPEbl.

Pemenue npakTuKO-OpUEHTUPOBAHHBIX 3aJaHUI Ha IPUMEHEeHUe puHuuna Jle-

[IaTenpe 11 HAXOXKACHUS HAIIPABICHUS CMEIICHHS PABHOBECHS XUMUYECKOM

peakuuu 1 aHaiau3 (aKTOpOB, BIMSIOIUX HA CMEIIEHUE XUMUYECKOT0

PaBHOBECHS
Paspnen 6. PacTBopsbl (6uac)
Tema 6.1 Ilonsste 0 | TeopeTuueckoe o0yyenue OK 01
pacTBopax PactBopenne xak Gpusmko-xuMmudeckuii mporecc. PactBopsl. CriocoOb! OK 02

MIPUTOTOBJIEHUS pacTBOPOB. PacTBopuMocTh. MaccoBast 105151 paCTBOPEHHOTO OK 04

BemlecTBa. CMBICI OKa3aTels IpeAeibHO JOIMyCTUMON KOHLIEHTPAIUK U €ro MK 1.2

UCIIOJIb30BaHKE B OLIEHKE HKOJIOTHUecKor Oe3omnacHoctH. [IpaBnna

HKOJIOTHYECKH [1EIeCO00pa3HOTO MOBEACHNS B OBITY U TPY/IOBOH EATEIHHOCTH

B IIEJISIX COXPAHEHHUS CBOETO 370POBBS M OKPYKAIOIIEH IPUPOTHON CPesl;

OTTaCHOCTH BO3/ICHCTBHUS HA KHUBBIC OPTaHU3MBI OTIPE/ICIICHHBIX BEIIECTB.

Pemenne npakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha PaCTBOPHI,

HCTIONB3YyeMBbIE B OBITOBO M MPOM3BOICTBEHHON AEATEIHHOCTH YEIOBEKa
Tema 6.2 Jlaboparopnas pabota «IIpuroToBieHre pacTBOPOBY.
HUccrenoBanue [IpuroroBneHue pacTBOPOB 3aJaHHOH (MaccoBOH, %) KOHIIEHTPAINH (C
CBOMCTB pacTBOPOB | MPAKTUKO-OPUEHTUPOBAHHBIMU BOIPOCAMU) U OMPEENICHHE CPEIbl BOJHBIX

pacTtBopoB. Perienue 3aau Ha MIPUrOTOBIEHHE PACTBOPOB
IpodeccnonanbHO-0pHEHTHPOBAHHOE CO/lePKaHNe padoydeii MPpOorpaMMbl
Pa3gen 7. Xumus B ObITY H IPON3BOACTBEHHOM 1eSITEIbHOCTH YeJI0BEKa
Tema 7.1 Xumus B | Hogeline noctrkeHnss XMMUYECKOW HAYKU M XUMUYECKON TeXHOJIoTuu. Posb OK 01




ObITY 1 XMMHUH B 00€CIIEYCHUH IKOJIOTHUECKOH, IJHEPreTHUECKOH U MUILEBOM 4 OK 02
MIPOU3BOJICTBEHHO 0€30TacHOCTH, Pa3BUTHH MeIUIMHBL. [IpaBuia Mmoucka u aHajau3a XUMAIECKOM OK 04
1 IeATeTFHOCTH MHQOPMALINHU U3 Pa3INIHBIX UCTOYHUKOB (Hay9IHAs M yIeOHO-HaydHAs OK 07
YenoBeKa JUTEpaTypa, CpeaCcTBa MaccoBoi MH(popMarum, cetb THTEepHeT) K 1.1

MOWCK 1 aHAJIN3 KEWCOB O MPUMEHEHUH XUMHUUYECKHX BEIIECTB M TEXHOIOTHII C

yaeToM Oyayteit mpopecCHOHaIbHOM NesTeTPHOCTH IO TeMaM: TeKCTUIIBHBIC 2

BOJIOKHA, ICTOYHNUKHN SHEPTUH, OPraHNIECKHE 1 MUHEPAIbHBIC y100peHN,

JICKapCTBEHHBIC BEIIECTBA, OBITOBASI XUMUSI.

3amuTa: [IpencraBieHue pe3yabTaToB pelIeHns KeHCoB B popMe MUHHU-T0KIIa1a

C IIpe3eHTalnen
[Mpomexyrounas arrecranus —audhepeHInpoBaHHbII 3a4eT 2

Hroro

82




YUYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUE MPOI'PAMMBI YYEBHOI'O ITPEJIMETA
«XHUMMUS»

CaeneHust 00 OCHAIIEHHOCTH Y4€OHOTO KaOMHETa «XHMUS»

Ne TexHugeckoe

n/ | HaumenoBanue o0opyaoBaHus

I OIMKCaHue

Kabunernas meGenpb

1 | YueOHnag nocka

2 | Cton nans mpernogaBatens

3 | lxad mis yueOHOM U METOIUYECKOM JIMTEPATypPhI

4 | ITapra yueHuueckas

5 | Cryn

TexHuyeckue cpeacTpa 00ydeHus
1 \ Kommnbrorep
Y4eOHOo-HarIsIHbIe 10CO0us

1 Tabauuel

2 | Ilmakatbr

3 | Komneknuu kamHei, METaJioB, CTEKIIa

4 | JlabopaTopHOE 000pyAOBaHNE, XUMUYECKUE PEAKTUBBI

Y4eOHO-MEeTOANYECKHI KOMITIEKC

1 O.C.T'abpuensn «Xumus. 10 kinacc. ba3oBblil ypoBEHb»
Mocksa nzngarensctBo «Jpoda» 2017 - 191

2 O.C.I'abpuensn «Xumus. 11 kiacc. ba3oBblil ypoBeHb »
Mocksa uzgarensctBo «Jpoda» 2017 - 223
HO.M.Epoxun «Xumus.3agauu u ynpaxxHeHus» Mocksa

3 .
W3narenbckuii nentp «Axagemus» 2019 — 283

4 O.C.I'abpuensn «Xumus. [Ipakruxkym» Mocksa
W3narenbckuii nentp «Axagemus» 2019 - 301




Ilepeyenn pexoMeHayeMbIX y4eOHbIX H31aHuil, IHTepHeT-pecypcos,
JAOIOJIHUTEJIBHOM JIUTEpaTyphl

s cTyieHToB

O.C.l'abpuensu «Xumus. 10 kiacc. ba3oBsiii ypoBeHb» MOCKBa U3/1aTEILCTBO
«dpoda» 2017

O.C.l'abpuensin «Xumus. 11 kimacc. ba3oBsiii ypoBeHb » MOCKBa U3aTEIHCTBO
«dpoda» 2017

Jas nmpenonasareJieii

O.C.I'abpuensn «Xumus. 10 knacc. ba3oBbiil ypoBeHb» MocKkBa U34aTEIBCTBO
«dpoda» 2017

24

O.C.l'abpuensn «Xumus. 11 kimacc. ba3oBsiid ypoBeHb » MOCKBa U3aTEIHCTBO
«dpoda» 2017

INabpuensu O.C., JIvicoBa I'.I". Xumus: kHuTa 1715 IpenoiaBaress: yueo.-
MeTo. mocodue. — M., 2012.

INabpuensu O.C. u np. Xumus 11 npodeccuit U crnennaibHOCTER
TEXHUYECKOTO PO (AIEKTPOHHOE IPHUIIOKEHUE).

FO.M.Epoxun «Xumus.3agaun u ynpaxaeHus» MockBa M3narenbckuii HEHTP
«Axanemus» 2019

O.C.I'abpuensn «Xumus. [Ipaktukym» Mocksa M3aarenbckuit HEHTP
«Axanemus» 2019

I[OHOJ'[HI/ITC.TIBHI)IB HCTOYHHKHU:

lNadpuensu O.C., OctpoymoB N.I'. Xumus s npodeccuit U cnenuaibHOCTEH
TEXHUYECKOTo npoduis: yaeOHUK TSl CTYI. YUpeKIeHH cpea. mpod. oOpa3oBaHusl.
— M., 2017.

I'a6puensn O.C., OctpoymoB WN.I'., Octpoymosa E.E. u np. Xumus s

npodeccuil U CnenualbHOCTEH €CTECTBEHHO-HAYYHOTO TPpOoduiis: y4eOHUK I CTY/I.
yupexaeHuii cpen. npod. odpazoBanus. — M., 2017.

lNadpuensu O.C., OctpoymoB N.I'. Xumus s npodeccuit U cnenuaibHOCTEH
COLMAJIbHO-?KOHOMHUYECKOTO U TYMaHUTapHOTr0 Npoduiieil: yaeOHUK JUIs CTY/.
yupexeHuit cpel. npod. odpazosanusa. — M., 2017.

I'a6puensu O.C., Octpoymos W.T'., Cnagkos C.A., lopodeera H.M.

[Tpaktuxym: yue6. [Tocobue mis ctya. yapexaeHuit cpen. mpod. oopasoBaHus. —
M., 2017.

I'adpuensu O.C., Octpoymos WN.I'., Cnaaxos C.A. Xumus: nocobue 1is
noarotoBku k EI'D: yue0. mocobue i CTyA. yupexaeHuit cpen. npod.
obOpazoBanus. — M., 2017.

Ia6puensu O.C., JIsicoBa I'.I'. Xumus. TecTsl, 3a1a4n U ynpaxHeHHs: y4eO.
nocobue ISt CTy/. YUpexaeHuit cpea. nmpod. oopazoBanus. — M., 2017.

Epoxun F0.M., Kosanesa U.b. Xumus u1st mpodeccuii u crienuanbHocTei
TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO Mpoduieii: yaeOHUK IS CTYA. yIpexKAeHUIH
cpen. npod. obpazoBanus. — M., 2017.

Epoxun FO.M. Xumus: 3amauun u ynpaxHeHus: yae0. mocodue yist CTy/I.
yupexaeHuit cpen. npod. odpazoBanus. — M., 2018.

Epoxun FO.M. COopHUK TECTOBBIX 3a/laHUil IO XUMHH: y4e0. mocodue ams

cTyd. Yupexaenuii cpen. mpod. oopazoanust. — M., 2017.

Epoxun F0.M., KoBanesa 1.b. Xumus mis nmpodeccnii u crienmaibHOCTEN
TEXHUYECKOTO NMPOoduIst. DIEKTPOHHBIH yueOHO-METOUUECKUH KOMILIeKe. — M.,
2018.

Crnankos C. A., Octpoymos WN.I'., T'abpuensu O.C., JIykpstnoBa H.H. Xumus

TUTs IpOo(heCCHii U CTIEIMATTBHOCTEN TEXHHYECKOTO MPOoduist. DIEKTPOHHOE
MIPUIIOKEHUE (ITEKTPOHHOE YaeOHOE U3/IaHue) ISl CTY/. YUPEeKICHUH cpe. mpod.



obpazoBanus. — M., 2017.
HNHuTepHeT-pecypcsl

www.hemi.wallst.ru (OO6pa3oBaTenbHBIN CAUT TSI ITKOJIBHUKOB « XUMHUS).
www.alhimikov.net (O6pa3oBaTebHBINA CAalT TSI KOJBLHUKOB).
www.chem.msu.su (QnekTpoHHas OMOINOTEKA IO XUMHH).

www.enauki.ru (MFHTepHeT-U3/1aHue I yunuTeneil «EcTecTBeHHbIC HAYKN» ).
www.hvsh.ru (xypHan «Xumus B MIKOIE»).

www.hij.ru (OkypHan «XuUMUS U KU3HBY).

www.chemistry-chemists.com (37€KTpOHHBII KypHAI «XUMUKU H XUMUSI).
www.him.1september.ru

www.km.ru/educftion

www . alhimik . ru



