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[Mporoxon Ne /

OT « ¢ » of 2025,

PaGouas nporpamma yueGmoro ripenmera Xumus paspaboraHa Ha OCHOBE

tpeboraHmil:

deepaNbHOTO TOCYNapCTBEHHOTO 00pasoBarelibHOTO CTaHnapra CpefHero
ob1ero obpa3zoBaums, yTBEPKIEHHOTO MprKa3oM MuHHCTepeTBa 00pa3oBaHus
u Hayku Poccuiickolt @eneparmu ot 17 mas 2012 rn Ne 413 (manee — @I'OC
COQ0), B pemakuuu or 12.02.2025 Ne 93 «O BHeceHuu H3MeHEHUN B
(enepanpHBIl  TOCYIAPCTBEHHBIM 00pa3OBATENbHLIM  CTaHOAPT CPENHEro
obmiero o6pa3zoBanus, yrsepKIeHHbH nprkazoM MuHucTepeTBa 00pasoBanus
u Hayku Poccuiickoit @enepannu ot 17.05.2012 Ne 413»;

denepansHOre rocynapcTBeHHOro 00pa3oBaTeNbHOIO CTaHNapTa CpenHero
npodeccuonansroro obpazopanus no npodeccum 35.01.27 Macmep
CeNbCKOXOZAUCINBEHHO20 npou3800cmea, YTBEPKICHHOIO ITpukazom
Muuucrepersa rpocserers Poceniickoit ®enepanuu or 24.05.2022 Ne 355;
denepanbHoll 06pa3oBaTeNbHON IpOrpaMMel cpefHero obmero obpasoBaHus,
YTBEDKIEHHON  mprkazoM MUHHCTEpCTBa  IPOCBEHIEHMsA  Poccuiickon
Deneparuy oT 18.05.2024 Ne 371;

NpUMepHON  mporpavmsl  06ueobpa3oBarebHOR  AHCUMIUIMHBEL  Xumus,
onoOpennoit Ha sacenannu [legaroruueckoro cosera CI'BOY AIIO UPIIO n
PEKOMEHIOBAHHON I peanu3aldéd  OCHOBHOM  Ipo(ecCHOHaNbHOH
obpasosarensrol nporpammsl CITO #a 6aze ocHoBHOTO 0bero obpazoBaHus
¢ mojydeHueM cpenrero obiero obpasosanus (IIpotoxon Ne 14 ot 30 mosbps
2022 r);

Ha ocHOoBaHWH Pabouell nporpaMMbl BOCIIUTAHNS,

¢ YUETOM IONTy4aeMOol NpoQeccuy.

Oprasuzaius-pa3paboTduK:
T'BIIOY PO «Mopo30oBCKUil arpOIpOMBIIUIEHHBIN TEXHUKYM

PaspaGortunku: @QucyHos Bukmop f0pvesuy
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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMbBI YUYEBHOUN
JANCIUIIJIMHBI

1.1. llosicHuTeIbHAS 3aIIUCKA

[Iporpamma OO/.05 «Xumusi» npenHazHadeHa Ui H3Y4€HUS XUMHU B TpodeCcCHOHATbHBIX
oOpaszoBarenpHbix opranuzauusax CIIO, peanusyrommx o00pa3oBaTeNbHYIO MPOTrpaMMy CPEIHEro
obmiero oOpa3oBaHus B IpeAelax OCBOCHUS OCHOBHOW IpodecCHOHaNbHOM 00pa3oBaTebHOM
nporpammbl  CITIO (OITIOIT CIIO) Ha 0a3e OCHOBHOIO OOIEro OOpa3oBaHHMsI MPH  IMOATOTOBKE
KBAIM(UIMPOBAHHBIX paboyMX, CIyKallUX, CIEIHATUCTOB CPEIHErO 3BEHA.

[Iporpamma pa3pabotana Ha ocHoBe TpeOoBanuii @DPI'OC cpeanero obmero oOpa3oBaHus,
MPEeNbABISEMBIX K CTPYKTYype, COJEpKAHUI0 U  pe3ylbTaTaM OCBOCHMsSI y4eOHOU MUCIHUILTUHBI
«Xumus», ¢ yderom [IpumepHOil OCHOBHOM 00pa3oBaTeiNbHONW MPOTrpamMMbl CPEIHEr0 OOIIero
oOpa3oBaHus, [TpumepHoit MPOrPAMMBI 00111e00pa3oBaTeIbHON aucummineel  XUMUAA,
YTBEPXKJEHHOM na 3acenannn CoBeTa no oneHKe KayecTBa NPUMEPHBIX padoYuX MPOrpamMm
001meo0pa3oBaTeJJbHOT0 W CONMAJIBHO TYMAHHWTAPHOIO HMKJIOB CpeAHEro mnpogeccuoHaJIbLHOIo
o0pazoBanus IIporoxos Ne 14 ot 30 Hos10ps 2022

Conepxanue MIPOrpaMMbl «XUMHUD» HaIpPaBJIEHO Ha  JOCTHXKEHHE
CIIEIYIOLIUX HeJIei:

* (dopMupoBaHHE y OOYYarOIIUXCS YMEHHUS OIICHMBATh 3HAYMMOCTH XMMHYECKOTO 3HAHUS IS
Ka)KJJOTO YEJIOBEKA;

*  (QopmupoBaHue y 00y4aromMXCcs IEJIOCTHOTO MPEACTABICHUS O MHPE U POJIU XHMHUU B CO3JAaHUU
COBPEMEHHOM €CTECTBEHHOHAYYHOH KapTUHbI MHpA; YMEHHS OOBSICHATH OOBEKTHl M IPOLECCHI
OKpYXXalolel NeMCTBUTEIBHOCTH — MPUPOJHON, COLUAIBHOM, KYJIbTYPHOM, TEXHUYECKOW Cpeabl, —
HCIOJIb3YS ISl 3TOT0 XUMUYECKUE 3HAHUS;

* pa3BuTHE Yy oOOyyaroumxcs YMEHHH pasznuyarh (akThl U OIEHKH, CPAaBHHUBATh OLIEHOYHBIC
BBIBOJIbI, BHUJETh HMX CBSI3b C KPUTEPUSMHU OLICHOK U CBSI3b KPUTEPUEB C ONPENEIEHHON CHUCTEMOM
LEHHOCTEeH, GOPMYIINPOBATh K 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

* mpuoOpereHHe OOYYAIOIIMMHUCS ONBITA PAa3HOOOPA3HOM NEATENBHOCTH, ONbITA TO3HAHHUS U
CaMOIIO3HAHUS; KIIOYEBBIX HABBIKOB, UMEIOIIMX YHUBEPCAJIbHOE 3HAUYCHHE U1 Pa3iIMYHbIX BHJIOB
NEeSTENIbHOCTH  (HaBBIKOB peUIeHHs  MpoOieM, NpUHATHS  pELIeHWi, TMoucKa, aHaimu3a U
o0paboTku wuH(OpMaMKM, KOMMYHUKATUBHBIX  HAaBBHIKOB,  HABBHIKOB  HM3MEPCHUN,  HABBIKOB
COTPYJHUYECTBA, HABBIKOB 0e30macHOro 0OpalleHus ¢ BEIeCTBAMH B TOBCETHEBHOM JKHU3HN).

B mnporpammy BKIIOYEHO coOJep)KaHHE, HallpaBlIeHHOE Ha  (OpMHpOBaHUE y CTYIEHTOB
KOMIETeHINH, HeoOxoaumbIx ais kadectBeHHOro ocBoenus OITOIT CIIO na 6a3e OCHOBHOTO OOIIEro
oOpazoBaHMsi C TOJY4YCHHEM cpeaHero oOmero oOpa3oBaHWs —  NPOrpaMMbl  TOATOTOBKHU
KBAIM(UIIMPOBAHHBIX ~ PAa0OUMX, CIYXKAIIUX, MPOTPaMMbl TMOATOTOBKH CIEIHAIUCTOB CPEIHETO
3gena (IIITIKPC).

Y4eOHBIM TIIJJAHOM TPEeIyCMOTpEHA OIpeleleHHas MaKCcHMaldbHas Harpyska M0 Y4eOHOM
JUCHUIUIMHE. MakcumalibHas Harpy3ka MOXKET HU3MEHSTHCS, €ClIM B y4eOHOM TOJy MpeayCMOTPEHBI
KOHCYJIbTAIlMM, TaK KaK OHA BKIIOYAaeT B ceOs Bce BHUIbl ayIUTOPHOH M BHEAyAUTOPHOW y4eOHOM
paboThl, B TOM YHCIIe M KOHCYIbTalluu. KoMn4ecTBO KOHCYIbTAIUK 3aBUCUT OT HAIMOJIHSIEMOCTH TPYIIIL.
Bce wu3MeHeHHMs OTpakeHbI B JIUCTE KOPPEKTUPOBKM M KAacalTCid CaMOCTOSTENbHONW paboTh
00yJaroIumxcs.

1.2. O0mas xapakTepucTUKa y4eOHOH AN CHHMIIIMHBI

XuMuUs — 3TO HayKa O BEIIeCTBaX, UX COCTaBE U CTPOSHUH, O UX CBOMCTBAX U MPEBPAILECHUSX, O
3HAYCHHUU XUMHNYCCKUX BCIICCTB, MAaTCPHUAJIOB U ITPOLCCCOB B HpaKTI/ILIeCKOI\/II OCATCIIBPHOCTH YCJIIOBCKA.

Conepxkanne  o0meoOpa3oBaTebHON y4eOHOM — AUCHUIUIMHBI  «XUMHS» HaIlpaBlIeHO Ha
yCBOEHHE O0YJYarOIIMMHUCS OCHOBHBIX MOHSATHH, 3aKOHOB W TCOPUH XMMHUH; HAa OBJIAZICHUE YMCHUSIMHU
HAOJIOAAaTh XMMHUYECKUE SBJICHUS, TPOBOJUTh XHUMHYCCKHA OSKCIEPUMEHT, MPOU3BOJUTH PACUETHI
Ha OCHOBE XMMUYECKUX (DOPMYJI BELIECTB U YPABHEHUI XUMUYECKUX PEAKIIHI.

B mpouecce u3yueHus XxuMuu y oOydyarolUXcCsl pa3BUBAIOTCS MO3HABATEIbHBIE HMHTEPECHl U
WHTEIUICKTyaJbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEILHOM — TPUOOpETEHHs] 3HAHUU 110



XUMHH B COOTBETCTBHHM C BO3HHKAIOIIUMH XU3HEHHBIMH TpOOJIeMaMH, BOCIHUTHIBAETCS OepekHOE
OTHOIIEHHWST K TPUPOZAE, TOHUMAaHHE 370POBOTO o0pa3a XM3HU, HEOOXOAMMOCTH TPEIYIpPEeKICHUSI
SIBIICHUH, HAHOCSIIMX BpEI 3I0POBBI0 W OKpYyXkaromel cpene. OHM OCBaMBAIOT MPHUEMBI TPAMOTHOTO,
0€30MacHOTO HCMOJIb30BAaHUS XWMUYECKUX BEUIECTB W MaTepHalioB, MPHUMEHSIEMbIX B OBITY, B
CEITbCKOM XO3SICTBE W HAa MPOU3BOJICTBE.

[Ipu cTpykTypupoBaHWU conepkKaHUsl OO0IIe00pa30BaTeNbHON  Y4COHOW TUCHUTIIUHBI IS
npodeccnoHabHBIX 00pa30BaTENbHBIX OPTaHU3AlN, PEeATH3YIOMUX O00pa30oBaTeNbHYIO MPOrpaMMy
cpeanero obmiero obpasoBanusi B mpenenax ocBoenus OIIOIT CIIO Ha 6a3e OCHOBHOrO 0O0IIEro
o0pa3oBaHMs, YYUThIBATACh OOBEKTHBHAS PEATHHOCTh — HEOOJBINOW O0BEM YacOB, OTHYIICHHBIX Ha
W3YYCHHE XWMHU, W  CTPEMJICHHE MaKCHMaJIbHO  COOTBETCTBOBAThH  HJESM Pa3BHUBAIOIICTO
oOyuenus. [loaToMy TeopeTHuecKkre BOINPOCH MaKCHMalbHO CMEIICHBl K Hadaly H3y4eHus
TUCHUIUIMHBI, € TeM, 4TOObl MOCHenyIomuid (aKkTUUeCKHil MaTepual paccMaTpUBAJICI HAa OCHOBE
W3YYCHHBIX TCOPHUH.

Peanuzanusi JAeIyKTUBHOTO IMOAXO0Ja K M3YUYEHHIO XUMHH CIIOCOOCTBYET Pa3BUTHUIO TaKUX
JOTUYECKUX OMepanuil MbIIUICHUS, Kak aHalu3 U CHUHTE3, O0OOIIeHHEe U KOHKpEeTH3aIus,
CpPaBHCHHE ¥ aHAJOTHs, CHCTEMAaTH3alus U KiIacCu(DHUKAIIH.

W3ydenne xumMuu B MNpo(decCHOHATBHBIX 00pa30BaTEIbHBIX OPTaHU3ANUSX, PEATH3YIONIUX
00pa30BaTelbHYIO MPOTpaMMy cpenHero odmiero oOpasoBanmsi B mpenenax ocBoenus OITOIT CITO
Ha 0a3e OCHOBHOro 0OmEero oOpa3oBaHHsS, MMEET CBOH OCOOCHHOCTH B 3aBHCHMOCTH  OT
npoduns  mpodeccHoHaTBPHOrO 00pa3oBaHMs. ITO BBIPAXKACTCS Yepe3 COJACPKAHHE OOYUYCHWS,
KOJIMYECTBO YacOB, BBIICNSEMBIX HAa HM3YyYEHHE OTACNIbHBIX TeM MpPOrpaMMbl, TTyOMHY UX OCBOCHUS
oOyuarolmuMucsi, uepe3 oO0BbeM M XapaKTep TMPAKTUYECKUX 3aHSATHH, BUIbl BHEAYAUTOPHOU
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

IIpu ocoenmn mpocdeccuit CIIO u cnenumansHocTeit CIIO ecTecTBEHHOHAYYHOTO TPOQUIISL
npodeccnoHanbHOT0 00pa3oBaHus XUMHS u3ydaeTcss Ha 0azoBom ypoBHe DPI'OC cpeanero o061iero
obpazoBanms, npu ocBoeHun mpodeccuit CIIO m crnenmanbHocTedt CIIO TexHHMuUeckoro mpodus
npodeccHOHaTBbHOTO  00pa3oBaHUS XMMHUs H3ydaeTcss Oonee  yriyOleHHO, Kak HpOoQHIbHAS
ydeOHas TUCIUTUIHHA.

B mpouecce wu3ydeHHs] XMMHHM TEOPETHUYECKHUE CBEIEHUS JOIMOJHSIOTCS IEMOHCTpALUsIMU,
7a00paTOPHBIMU ~ OMBITAMH W MPAKTUYECKUMHU  3aHSATUSMHU. 3HAUUTEIBHOE MECTO OTBOAMTCS
XUMHYECKOMY JKcrepuMeHTy. OH OTKpbIBaeT BO3MOXXHOCTH  (OpMHpOBaTh Yy  0O0y4arouuxcs
CIEIMANIbHBIE  TMPEJAMETHbIE YMEHHs. paboTaTh C BEIIECTBAMHM, BBIOJHATH IPOCTHIE XHUMHUYECKUE
OTBITBI, YYUT OE30MACHOMY U  OKOJOTHYECKH TPaMOTHOMY  OOpalleHHI0 C  BEIICCTBAMH,
MaTepuagaMi U MpoleccaMu B ObITY U Ha POU3BOJICTBE.

Jis  opraHW3anil  BHEAYAUTOPHON CaMOCTOATEIbHOW paboThl CTYACHTOB, OBJIAJICBAIOIINX
npodeccusimu CIIO u cneumanbHOcTs MU CIIO TEXHUYECKOTO W €CTECTBEHHOHAYYHOTO MPOQuiIeH
npodecCHOHaTbHOTO 00pa30BaHMs MPEACTABICH  NPUMEPHBIA mepeueHb pedeparoB  (IOKIAI0B),
WHJIUBUIYAIbHBIX TPOCKTOB.

B mnpomecce wusydeHus XuMHUHM BaXHO (GopMupoBaTh HHPOPMAIMOHHYI) KOMIIETEHTHOCTH
obOyuaronmuxcsa. [loaToMy mpu opraHU3alUy CaMOCTOSITENILHON pabOThl HEOOXOAMMO AaKIEHTHPOBATh
BHUMaHHE oOydJarommxcsd Ha Tmoucke HH(pOpMaluu B CpelncTBax Macc-Meaua, HWHrepHere, B
y4eOHOW M CHEelMaJbHOW JUTepaType C COOTBETCTBYIOIIMM O(OpMIIEHHEM U MPEACTaBICHUEM
pe3yNbTaToB.

N3yuenne o6meoOpa3oBaTenbHON yueOHOI TUCIIUTLTAHBI «XuMHUs»  3aBepuIaeTcs
MOJIBEJICHUEM UTOTOB B (opMme MU GHEepeHIIMPOBAHHOTO 3aUeTa B paMKax MPOMEKYTOYHOH aTTECTAIHH
cryaentoB B mporecce ocBoerust OITOIT CITO ¢ nonyuenuem cpennero oomero oopasosanus (ITTIKPC).

1.3. MecTo y4eOHOIl TMCUMILUIUHBI B CTPYKTYpPe OCHOBHOM MpogeccuoHaILHOI 00pa3oBaTe/bHO
nporpamMmbl: 6a3oBas yueOHas JUCIUILINHA 00111€00pa30BaTENILHOTO IIUKIIA.
Ocoboe 3HaYeHne TucIHIUTHHA nMeeT npu GopmupoBannu u passutun OK 1-8, JIP 4, 9, 11, 14,
19, 21.

1.4. Pe3y1bTaThl OCBOCHHUSI Y4€0HOM JHCIUIIIHHBI:



I/I3y‘-ICHI/IC y‘IGGHOﬁ JUCHUILIMHBL « XHUMHS» TOJDKHO 00ecneyuTh AOCTHIKCHUC CICAYIOIUX PC3YJIbTATOB:

JIUYHOCHHBIX:

® YyBCTBO TOPAOCTM M  YB@XEHHd K MCTOPUH U  JOCTHIKECHUAM OTEYECTBEHHOMU
XUMHUYECKOH HAayKH; XHUMHUUYCCKH TI'PaMOTHOC IIOBCACHUC B HpO(i)eCCI/IOHaHBHOI\/'I OCATCIIBHOCTU U
B 6I)ITy npu O6paHIeHI/II/I C XUMHYCCKHMMHU BCIICCTBAMH, MAaTCpHATIaMU U IMTPOLECCaAMU,

® TOTOBHOCTh K TIPOJOJDKCHUIO OOpa30BaHMsl M TIOBBINICHHE KBaTU(PHUKAIMA B HM30paHHOM
npoeCCUOHATILHON JCSITEIBHOCTH M OOBEKTUBHOE
OCO3HAHME POJIA XUMUYECKUX KOMIIETCHIIUI B 3TOM;

® YMCHUC HUCITOJIb30BATHh JOCTNXKCHU S COBpeMeHHOI\/’I XUMHUYECKOU HAaYKM U XHUMHUYCCKHUX
TEXHOJIOTHH  JII1  TIOBBIMICHHS COOCTBEHHOTO  HMHTEJUICKTYAJILHOTO  Pa3BUTHUSI B BBIOPAHHOM
npodeccHnoHATEHOM IeATEIIBHOCTH;

MemanpeomMen HplX '

® ICIIOJIb30BAaHME  PA3NMYHBIX  BHJIOB  [O3HABATENBHOM  JEATETBHOCTH W OCHOBHBIX
WHTEJUIEKTYa bHBIX oOlepanuii (TmocTaHOBKa 3adaud, (QOopMyIHMpOBAHME TUIOTE3, AHAIU3 U CHHTE3,
CpaBHEHHE, OO0OOIIEHHE, CUCTEMAaTH3alHs, BBIABICHHE MNPUYMHHO-CIEICTBEHHBIX CBSA3€H, IOHMCK
aHaJIoroB, (OPMYJIMPOBAHHE BBIBOAOB) /Ul PELICHUS MOCTABJICHHOW 3aJa4yl, MPUMEHEHHUE OCHOBHBIX
METOMOB Mo3HaHus (HaOJMIOJeHHe, HAyYHBIA OKCIEPUMEHT) IS HW3y4eHHS Pa3IHYHbIX CTOPOH
XUMHYECKUX OOBEKTOB M IMPOLIECCOB, C KOTOPHIMH BO3HHMKAET HEOOXOIUMOCTh CTAJIKHBATHCS B
npodeccuoHaIbHOHI cdepe;

® 1CITOJIb30BAaHHE PA3TMYHBIX HCTOYHUKOB JIJISl TIOTYYEHUS! XMMUYECKON
uH(pOpMallUK, yMEHHE OICHUTh €€ JOCTOBEPHOCTh Ul JOCTHIXKEHHUS XOPOIIUX Ppe3ylIbTaTOB B
npocgeccruoHanbHOU cdepe;

npPeOMenmHbIX:

e c(pOPMUPOBAHHOCTH MPEJICTABICHUI O MECTEe XMMHUU B COBPEMEHHOW HAyYHOW KapTHHE MHUPA,
MOHMMaHHE POJIM XUMHU B (DOPMUPOBAHHM KPYro3opa M (PyHKIMOHAIBHOW IPAaMOTHOCTH YEIOBEKa IS
peleHHs MPaKTHYECKUX 3a71ay;

® BJIQJICHUE OCHOBONOJAralOMIMMU XMMUYECKHMMHU TOHATHSAMH, TEOPHSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMH; YBEPEHHOE IMOJIb30BAHUE XUMHUUYECKOI TEPMUHOIOTUEN 1 CHMBOJIMKOI;

® BJIQJICHUE OCHOBHBIMH METOJaMH HAY4YHOTO TIO3HAHUS, HCIOJIB3YEeMBIMH B  XUMHH:
HaOIOZICHUE, OIHMCAHHWE, W3MEPEHHE, JKCIEPUMEHT, YMEHHUE 00pabdaThiBaTh, OOBSICHATH PE3YJIbTAThI
MPOBEIEHHBIX OMBITOB W JEJaTh BBIBOJABI; TOTOBHOCTh M CIIOCOOHOCTHh MPUMEHSATH METOMABI IMO3HAHUS
MIPH PEIICHUH MPAKTUISCKUX 3a]1aY;

e CQOPMUPOBAHHOCTh yMEHHS JaBaTh KOJUYECTBEHHBIC OIICHKH W MPOBOAMUTH PACUETHI 11O
XUMHYECKUM (OpMyiiaM U YpaBHEHUSIM;

® BIIaJICHUE MpaBUIAMHU TEXHHUKH OE€30MAacCHOCTH MPH HCIOJb30BAHUU XMMHUYECKUX BEIICCTB;

e chOPMHUPOBAHHOCTh COOCTBEHHOM TMO3HMIIMM TI0O OTHOIIEHUIO K XHMHYECKOUN
nH(pOpMaLIUY, TTOTy4aeMOU U3 Pa3HbIX UICTOYHHKOB.

Kon Dopmynupoeka KomnemeHyuu
KOMIIEeTEeHIIUH
OK 1. [ToHMaTh CYIIHOCTh ¥ COLMAIBbHYIO 3HAYMMOCTh CBOEH Oymymiei
npodeccuu, NposIBISATh K HEW YCTONYMBBIA HHTEpEC
OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO JESTEIBHOCTD, HCXO/ U3 LIETIH U CIIOCO00B
€€ JJOCTHKEHUsI, ONPE/IETICHHBIX PYKOBOJUTEINIEM.
OK 3. AHanu3upoBaTh pabovyl0 CUTYalHIO, OCYLIECTBIATh TEKYIIUH U UTOTOBBII

KOHTPOJIb, OIIEHKY W KOPPEKIMI0O COOCTBEHHON JAESITEIBHOCTH, HECTH
OTBETCTBEHHOCTH 32 PE3YNIbTAThl CBOEH pabOTHI.

OK 4. Ocy1iecTBIATh NOUCK M HCIIOJIb30BaHHE MH(pOpMaLUU, HEOOXOIUMOMN JUIs
3G HEKTUBHOTO BBITIOJTHEHU S poheCCHOHATBHBIX 3ajad,
1po(eCCHOHATILHOIO ¥ IMYHOCTHOI'O PAa3BUTHUS

OK 5. Hcnonp3oBath  MHMOPMALIMOHHO-KOMMYHHUKAIIMOHHBIE  TEXHOJOTMH B

npoecCHOHAIbHON 1€ TEIbHOCTH.




OK 6.

Paborate B komaHe, 3pPeKTUBHO 00IIATHCS C KOJUIEraMu, pyKOBOJICTBOM,
KJINEHTaMH.

OK 7.

Oprann3oBaTh COOCTBEHHYIO JCSATEIBHOCTh C COOJIOJIEHHEM TpeOOBaHUM
OXpaHbl TPYJIa ¥ SKOJIOTUIECKON OE30MaCHOCTH.

OK 8.

HcnonHATh BOMHCKYIO OOS3aHHOCTh <*>, B TOM 4HCIE€ C HPUMEHEHUEM
MIOJTyYEHHBIX NPO(EeCCHOHATBHBIX 3HAHUH (JI715 FOHOIIIEH ).

Kon
JInyHOCTHOTO
pe3yJbTara

DopmynupoeKa TUUHOCMHO20 pe3yibmama

JIP 4

ChopMupoBaHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAayKH M OOLIECTBEHHOM MpPAKTUKHU, OCHOBAHHOIO Ha
JMajore KyJlbTyp, a Takke pPa3Iu4HbIX (OpM OOILECTBEHHOTO CO3HAHUS,
OCO3HAaHHE CBOET0 MECTA B NOJUKYJIBTYPHOM MHpE

JIP 9

['oTOBHOCT M CHOCOOHOCTH K  OOpa3oBaHHIO, B TOM  YHCIE
caM000pa30BaHUIO, HA MIPOTSKEHUH BCEH )KM3HU; CO3HATEIbHOE OTHOILLIEHHE
K  HENpepblIBHOMY  00pa30oBaHMIO KaKk  YCIIOBHIO YCIIEIIHOM
poeCCHOHATTLHON M 0OIIECTBEHHOH IEATEIIbHOCTH

JIP 11

[lpuHATHE M peanM3alMio IIEHHOCTEH 370poBOro M Oe3omacHoro oOpasa
’KHM3HU, TOTPEOHOCTH B (PM3MUECKOM CAMOCOBEPIICHCTBOBAHUH, 3aHATHAX
CHOpTHBHO'O3ZIOPOBHTCJIBHOI>1 JACATCIIBbHOCTBIO, HCIIpUATUC BPCAHBIX
NPUBBIYEK: KYPEHHUS, YIIOTPEOICHUSI aIKOT0JIsl, HAPKOTHKOB

JIP 14

ChopMupOBaHHOCTH HIKOJIOTUYECKOTO MBIIUICHUS, MOHUMAHUS BIIASHUS
COLIMAIBHO-9)KOHOMUYECKHUX MPOLECCOB Ha COCTOSIHUE NPUPOAHOU U
COLMAILHOW  Cpenbl; NpUOOpEeTeHHEe OMbITa  SKOJIOTO-HAINpaBICHHON
NEeSATEIbHOCTH

JIP 19

[IpuHMMarOIIMI OCHOBBI HKOJOTHYECKOW KYJIBTYPbI, COOTBETCTBYIOLIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOTO MBILUIEHUS, TPUMEHSIOIUN OIBIT
JKOJIOTUYECKHU OPUEHTUPOBAHHOMN pedIeKCUBHO-01IEHOYHON u
MPaKTUYECKON JIEATEIbHOCTH B KU3HEHHBIX CUTYaLMIX u
pohecCHOHALHOM IS TENILHOCTH

JIP 21

Oco3naromuii cebst wieHOM o00IecTBa Ha PErHOHAIbHOM U JIOKAJbHOM
YPOBHSIX, HUMEIOIINM TIpecTaBlieHne 0 PocToBCKOW 00sIacTH Kak CyOBeKTe
Poccuiickoit denepaiuu, pojivd peruoHa B )KU3HU CTPAHBI.

1.5. TlpodunwsHas cocTaBistomas (HalpaBICHHOCTH) 00IIE00pa30BaATENHFHON TUCIIUTLTAHEI.

[IpodunpHoe n3yueHne JUCHUILTUHBI OCYIIECTBIISETCS:

1. IlepepacmpeneneHue 4acoB C OJHOM TeMbl Ha Jpyrylo 0e3 H3MEHEHHH ¢ y4eToM mnpoduis

MOJTy4aeMoro npodecCHoHaTbHOTO 00pa3oBaHMs.

2. [Tyrem oTbopa AUJAKTHUECKUX €AMHUI] IPOrPaMMbI 110 XHUMUH, 3HAHUE KOTOPBIX OyJeT He0OX0AUMO

nipu ocBoernu OIIOIT ®I'OC u B Oyayieit npodecCuOHaTBbHON AeSTENbHOCTH.

3. OCYU.[CCTBJ'ICHI/ICM MCKIPCIMETHBIX CBs3€ll MUCIUILIMHBI C HpO(I)CCCI/IOHaHLHLIMI/I AUCHUITIIIMHAMU

OIIOII ®I'OC.

4. Opranuzanueil BHEayIUTOPHOH CaMOCTOSATENbHOM paboOThl, HaNpaBIEHHOW Ha pacUIMpeHHEe MU

yriyOJIeHHEe 3HaHWMA, KOTOphIe OyAyT HEOOXOIMMBI TIpH OCYIIECTBICHUH MPOdEeCcCHOHATBHOMN

ACATCIIBHOCTHU (HpO(I)eCCI/IOHaJ'IBHO 3HAYUMOC conepmaHHe).




2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUIIJINHBI

2.1 O0bem yueOHOI TUCHUIUINHBI U BUIbI y4e0HOH padoThI

Bun yuebHoit paboThI O06beM yacoB

MakcumanbHasi yueOHas Harpy3ska (Bcero) 82
O0s3aTenpHAs ayAUTOpHAs yaeOHas Harpy3ka (Bcero) 82
B TOM YHCIIE!

Teopernueckoe oOydeHNe 50

1a00paTOpHBIE U MPAKTHUECKUE 3aHSATHUS 32

KOHTPOJIbHBIE pabOTHI 6
IpakTr4ecKas MOArOTOBKA 2
IIpomexxyrouHnas artectaius B popme - Jupgepenyuposannozo 3auema 2




2.2 TemaTHYeCKH IJIAH U COIEPKAHME TUCUMTLINHBI

HaumenoBanue Conepkanue yueOHOro Marepuaia (OCHOBHOE U MPO(ECCHOHAIEHO-OPHEHTHPOBAHHOE), O0bem dopmupyemble
PaznenoB u Tem JTa00paTOpHBIC U PAKTHYECKUE 3aHSTHUS, TPUKIATHOW MOJIYJIb 4acoB KOMITETEHIINN
1 2 3 4
Pa3nen 1 OcHoBBI cTpoeHus BemecTBa (8 yac) 8
Tema 1.1 Ctpoenue Teoperuueckoe 0dyuenne CoBpeMeHHass MOJIENb CTPOCHUS aToMa. CHUMBOIHYECKHH S3bIK XUMHH. XUMUYIECKAN DJICMEHT. OK 01
aTOMOB XHMHUYECKHUX SIIEMEHTOB M DIICKTPOHHAs KOH(HUTyparms atoma. Kiraccuukarms XUMUIEeCKUX IIEMEHTOB (S-, P-, d-2JIEMEHTHI). 4 OK 02
SJIEMEHTOB M TIPUPOJa | DJIEeKTpOHHAst KOHpUTrypanus aroMa. Kiaccupukaiis XAMAYECKAX SIIEMEHTOB (S-, P-, d-371eMeHThI). BasieHTHBIE 2JIEKTPOHBI. OK 04
XUMHUYECKOU CBSI3U npupoaa BameHTHBIE 251eKTpoHBI. BaseHTHOCTE. DIEKTpOHHAS PUPOJIa XUMUIESCKOH CBSI3U BaleHTHOCTD. DJIEKTPOHHAS MIPUPOIA OK 07
XMMHUUYECKOH CBSI3M BOJIOPO/IHAS) M CIIOCOOBI €€ 00pa30BaHKs DIIEKTPOOTPHLIATEIbHOCTh. BUIBI XUMHYECKOW CBSI3H (KOBaJICHTHAs, MK 1.1
HOHHAs1, METaJUIMYEeCKas CBSI3M BOJIOPO/IHAs) M CIIOCOOBI ee 00pa3oBaHMs
IIpakTHyeckue 3aHATHS.
Pemenve 3aannii Ha NCTIONIB30BaHIE XUMUYECKOW CHMBOJIMKH U Ha3BaHWI COCAMHEHUH 110 HOMEHKJIAType MEXAYHAPOAHOTO COr03a 2
TEOPETHYECKON M MPUKIATHON XUMHUH 1 TPUBHAIBHBIX Ha3BaHUH IS COCTaBIICHNS! XUMUYECKUX (POPMYJT IBYXaTOMHBIX COCJMHEHNIH
(oxcunoB, cynb(puIOB,
THJPUJIOB U T.I1.) U IPYTUX HEOPTaHWYECKUX COCMHEHHUH OT/IENIbHBIX KJIACCOB.
Tema 1.2 OcHOBHOE cofiep:kaHue OK 01
Ilepuoanueckuii 3akoH | [lepuoanueckas cucrema xumuueckux snemenToB J[.M. Menneneera. ®usnueckuit cmpica [lepuoanyeckoro 3akona .M. 2 OK 02
u Tabnuia MeHnpeneeBa. 3aKOHOMEPHOCTH U3MEHEHHU ST CBOMCTB XUMHUYECKHX DJIEMEHTOB, 00pa3yeMBbIX MK ITPOCTHIX U CIIOKHBIX BEIIECTB B OK 04
J.N.MenneneeBa COOTBETCTBHUU C MOJIOKCHUEM OK 07
XUMHUYECKoro 3yeMenTa B [lepuoauueckoii cucteme. MupoBo33peHueckoe U HayuHoe 3HaueHue [lepuonnyeckoro 3akona J1.1. K 1.1
Menneneesa. [Iporaossr J[.. MenneneeBa. OTKPBITHE HOBBIX XMMHUYECKHAX SIIEMEHTOB.
PemeHne npakTHKO-OPHEHTHPOBAHHBIX TCOPETHICCKHX 3aIaHIH HA XapaKTEPHU3YI0 XUMHUUCCKUX dJIECMEHTOB «MeTamndeckue /
HEMETaJNTHYECKUE CBOICTBA, 3JICKTPOOTPHUIIATEIIEHOCTh XUMHUCCKUX
2JIEMEHTOB B COOTBETCTBUU C UX DIICKTPOHHBIM CTPOCHHUEM H MOJIOKCHUEM B IIEPUOINICCKOI CHCTEME XUMUIECKUX diieMeHTOB J.1.
MenpeneeBa»
OK 01
Paznea 2. Xumnueckue peakuuu (12 yac) 12 OK 02
OK 04
Tema 2.1 Tumst TeopeTnueckoe ofyuenne OK 07
XAMHUYECKUX Krnaccnukarus u THITBI XUMHYIECKUX PEaKIMi ¢ y9acTHEM HeopraHmdecKux BemecTB. COCTaBICHNE YPAaBHEHUH PEaKIMid COSAMHEHHS, 4 K 1.1
peakuuii PpasioKeHusl, 3aMelIeH s, 0OMEeHa, B T.4. PEaKI[1i TOPEHNUS, OKHCIICHHUSI-BOCCTAHOBIICHHSI.
ypaBHeHI/IH OKHCIIEHNSI-BOCCTaHOBIeHNs. CTeneHs okuciaeHus. OKHUCINTENb U BOCcCTaHOBHUTE. COCTaBICHHUE U YpaBHHUBaHUEC
OKHCIIUTCIIBHO BOCCTAHOBUTCIIBHBIX peaKLII/Iﬁ METOAOM BJICKTPOHHOI'O Oamanca. OKHCIUTEIHHO-BOCCTAHOBUTEIIHHEIE pCakuuun B
MPUPOJIE, TPOU3BOACTBEHHBIX MPOIIECCAX U
KU3BHCACATCIILHOCTH OPraHu3MOB
IpakTHyecKkue 3aHATUS
KommdecTBeHHbIC OTHOMICHNSI B XUMUH. OCHOBHBIC KOJMYCCTBCHHBIC 3aKOHBI B XUMHH U PACUCTHI 110 YPAaBHEHUSIM XUMHYCCKIX 2




peakuii. MoJb Kak eIMHAIA KOJIMUEeCTBa BeliecTBa. MosipHast Macca. aKOHbI COXpaHEHHs MacChl M SHEPTHU. 3aKOH ABOTajpo.
MomnsipHblii 00beM Ta30B. OTHOCHTEINIBHAS TNIOTHOCTB Ta30B. PacueTsl o ypaBHEHHUSIM XMMUYECKHX PEAKIUH C NCTI0JIb30BAHUEM
Macchl, 00beMa (HOpMallbHbIE YCIOBHUS) Fa30B, KOJMUECTBA BEIIeCTBA

Tema 2.2 Teoperuueckoe o0y4yeHne
Onekrponuruyueckas | Teopust aEeKTPONUTHYECKON Auccorayu. VIoHbl. DIEKTPOINTHI, HEAIEKTPOIUThL. Peakinn nonHoro oomeHa. CocTaBieHHE peakui 2
JUcColMaIus U MOHHOTO 0OOMEHa ITyTeM COCTABJICHUS UX TTOJIHBIX ¥ COKPALICHHBIX HOHHBIX YpaBHEHHH. KHcI0THO-0CHOBHBIE peakiiy. 3aiaHus Ha
HOHHBIH 00MeH COCTaBJICHUE HOHHBIX peaKIii

JlaGopaTopHas padoTa “THUNbI XUMUYECKHX peaKIuil”. 2

Hccnenosanne TUIOB (II0 COCTaBY M KOJMYECTBY UCXOJAHBIX U 00Pa3yIOMINXCS BEIIECTB) ¥ MPU3HAKOB XMMHUUECKHX PEAKIIUH.

[TpoBenenue peakyii FOHHOIO OOMEHa, ONpeJIelIeHHe CPeibl BOJHBIX PACTBOPOB. 3a/1aHMsl HA COCTABJICHHE HOHHBIX PEeaKIMi

KonrpoabHas padora 1 Tema «CTpoeHHe BellecTBa H XHMUYeCKHe PeaKIum» 2

OK 01
Pa3nen 3 CTpoeHue u CBOMCTBA HEOPraHUYECKHX BellleCTB 18 OK 02
(18 I{“%IC) OK 04
OK 07

Tema 3.1 Teopernueckoe o0yueHue K 1.1
Kiaccudpukanus [Ipenmer Heopranmdeckoi xumun. Kiaccupukanus HeopraHmuecknux BemecTs. [IpocThie n CIoKHbIE 3
HOMEHKJIaTypa 1 BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCH/IBI, THIIPOKCHIBI, KUCIIOTHI, CoiH). B3anmMocBs3b
CTpOEHUE HEOpraHMYEeCKHX BEIECTB. ArperaTHble COCTOsIHUS BelecTBa. Kpucraminyeckne nu aMmopQHbie
HEOPTraHUYECKUX BellecTBa. TUIbI KPUCTAJUINYECKUX PEIIETOK (aTOMHAs, MOJIEKYJIIpHAas, HOHHAs, METAJUINYeCcKas).
BELIECTB 3aBUCHMOCTH (PU3NUECKUX CBOWCTB BEIIECTBA OT THIA KPUCTAIUINYECKON PEIIETKU. 3aBUCHMOCTh

XMMUYECKOH aKTUBHOCTH BEILECTB OT BUAa XUMUUECKOH CBSA3U U TUMA KPUCTATIINYECKON PELIETKH.

[TpuauHBI MHOrOOOpa3us BELIECTB

IpakTHyeckue 3aHATHSA

HomeHnknaTypa HeOpraHN4eCKHUX BEIIECTB: HA3BaHHUE BEIIECTBA NCXOAS U3 MX XUMUUECKON (POPMYITBI HITH COCTABICHNE XUMHUYECKON 2

(dopMyIbl HCXOAS U3 Ha3BaHU BemiecTa 1o MexayHapoaHoi (MIOITAK) nin TpuBranbHOM HOMEHKIAaType. Perrenne mpakTHIecKux

3aJaHUH TI0 KITacCU(PHUKAINN, HOMCHKIIATYPE U XUMHYCCKIM (hopMyIaM HEOPraHMYECKUX BEIIECTB PA3INYHbIX KIacCOB (yrapHBbIi ras,

YTJIEKUCITBIN Ta3, aMMHaK, ralieHas U3BeCTh, HeralleHasi H3BeCTb, TIMThEBast CoJa U IPYTHX): Ha3bIBaTh U COCTABIATH (POPMYIIBI

XMMUYECKHX BEIIECTB, ONPEAEIATh NPUHAAIEKHOCTD K KJIAcCy.

Hcrounnkn xumuaeckoi mHGOpMaLMHK (CpeacTB MaccoBOM HHpopManuy, cets MuTepHeT 1 Apyrue). [Tonck nnpopmarum o

Ha3BaHUSIM, WJICHTU(HUKATOPaM, CTPYKTYPHBIM (OpMyJIaM
Tema 3.2 ®usuko Teoperuueckoe o0y4yeHne OK 01
XUMHUYECKUE Mertamrer. O0Oniue pu3NIecKne 1 XMMUYEeCKHUe CBOHCTBA MeTalUIOB. CIIOCOOBI MOJTydeHHs. 3HAYCHUE METAIUIOB U HEMETAJIIOB B 2 OK 02
CBOMCTBa MPUPOJE U JKU3HEAEATEILHOCTH YelloBeKka U opranusmon. Kopposus OK 04
HEOPraHWMYEeCKHIX METaJUIOB: BHJIBI KOPPO3HH, CIOCOOBI 3aIITUTHl METAJUIOB OT KOPPO3HH OK 07
BELIECTB Hemeramsl. O0mue Gpusnueckue 1 XUMHUECKUE CBOIICTBa HeMeTaylIoB. TunuuHble cBoiicTBa HemeTaswios [V— VII rpymm. K 1.1

Knaccugukarust 1 HOMEHKJIATypa COeTUHEHNI HeMeTautoB. KpyroBopoThl OHOT€HHBIX 3JIEMEHTOB B IPUPOJ 2

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB (OKCHIOB, THAPOKCHIOB, KUCIIOT, COJICH U 1p.). 3aKOHOMEPHOCTH

B U3MEHEHUH CBOICTB MPOCTHIX BEMIECTB, BOJOPOTHBIX COSTUHEHHUH, BBICIINX OKCHIOB M THIPOKCHIOB 2

IIpakTHyeckHe 3aHATHSA

CocTaBiieHHe YpaBHEHUI XMMHUYECKHUX PEAKIHH C y9aCTHEM MPOCTHIX U CJIOXKHBIX HEOPTaHUYECKHUX BEUIECTB: METAJUIOB U HEMETAJIIOB; 2




OKCHIOB METAJIOB, HEMETAJIOB X aM()OTEPHBIX 3JIEMEHTOB; HEOPTAHMUECKUX KHUCIIOT, OCHOBAaHUH 1 aM()OTEPHBIX THAPOKCH/IOB;
HEOPTaHMYECKUX COJIEH,

XapaKTepU3yOLIMUX UX CBOMCTBA PellleHne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA CBOKWCTBA, COCTaB, II0JYyYEHUE U
0e301acHOe UCTI0JIb30BaHNE BAKHEHIINX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON

JIEeSITEIBHOCTH YEJIOBEK

Tema 3.3 JlaGoparopHnasi padora «VneHTnduKanus HEOPraHNIECKUX BELIECTBY. OK 01
Unentnduxanns Permenue sxcrepuMeHTaNbHBIX 33124 10 XUMUYECKUM CBOMCTBAM METAJUIOB U HEMETAIJIOB, IO PACMIO3HABAHUIO U MOJIYUYEHUIO 2 OK 02
HEOPTraHUYECKUX COCIMHEHUI METAIIOB M HEMETaIOB. VneHTH(uKanns HeOPraHMIeCKUX BEIIECTB C UCIOIb30BaHUEM UX (PH3NKO-XMMUYECKHX OK 04
BELIECTB CBOMCTB, XapaKTEePHBIX KaueCTBEHHBIX peakunii. KauecTBeHHbIE peakuny Ha cyiab]ar-, KapOOHAT- U XJIOPHJAHUOHBI, HA KATHOH OK 07

aMMOHUS K 1.1

KontpoabHnas padora 2 CBoiicTBa HEOPraHMYeCKHX BellecTB 2

OK 01
Pa3nen 4. CTpoeHue U CBOWCTBA OPraHNYeCKUX BeliecTB. (26 yac) 26 OK 02
OK 04

Tema 4.1 TeopeTuueckoe o0yyeHue OK 07
Knaccudukanms, [NosiBneHue u pa3BUTHE OPraHUUECKON XUMUU Kak HayKku. [Ipeamer oprannueckoi xumMuu. MecTo 1 3HaueHUE OpraHn4ecKol XUMUHU B 2 MK 1.1
CTpOCHUE U CUCTEME €CTECTBEHHBIX HayK. XMMHYECKOE CTPOEHHE KaK MOPSI0K COSAUHEHHS aTOMOB B MOJIEKYJIE COTJIACHO UX BaJIEHTHOCTH.
HOMEHKJIaTypa OCHOBHBIE TOJI0’KEHUS] TEOPUN XUMHUYECKOTO CTPOSHHs OpraHnueckux coequHenuii A.M. byrneposa.
OpraHUYECKUX VYrnepoHblil CKeleT OpraHn4ecKoil MOJIeKyJIbl. 3aBUCUMOCTb CBOMCTB BELECTB OT XMMHUYECKOT0 CTpOeHUs Mojekyn. M3omepus u
BEIIECT HU30MEpBHL.

[TonsTue o pyHKIMOHANBHOHK Tpyrme. Pagukain. [TpuHIAIEI KiTaccH(UKAIIMA OPTaHMYECKUX COSTUHEHMH. MeTyHapoTHas

HOMEHKJIATypa U MIPUHIIUIIBI HOMEHKJIATYpPbl OpraHndeckux coequHeHuit. [TonsTre 00 a3oTcomepxammx COeINHEHUX, OHOIOTMYECKN

AKTHBHBIX BellleCTBaxX (yrieBoJax, )Kupax, Oeskax u Jp.), BRICOKOMOJIEKYJIIPHBIX COEIMHEHUSIX (MOHOMED, MOIUMED, CTPYKTYpPHOE

3BeH0)

HomeHnknatypa opraHM4ecKiX COSANHEHNH OTAETIBHBIX KIACCOB (HACHIIIEHHBIC, HEHACKHIIIICHHBIE U apOMAaTHYECKUE YTIICBOJOPOIHI,

CHUPTHI, (PEHOIIBI, aNTbACTH B, KETOHBI, KAPOOHOBEIE KUCIOTH U Ap.) CocTaBeHNE MOTHBIX U COKPALICHHBIX CTPYKTYPHBIX (hOpMYIT 2

OpPTaHUYECKHX BEIIECTB OTACIHHBIX

KJIaCCOB, UCTIONIB3Ys UX HAa3BaHHS 10 CUCTEMATHUECKON U TPUBHAILHON HOMEHKJIATYpE (3THIICH, alleTHIICH, TIINIEPHH, (eHo,

(dbopManbaerua, yKCycHas KHCIIOTa, TIUIUH). PacdeTsl mpocteiei

(opMyJIBI OpraHNyecKoil MOJIEKYJIbI, HCXOJISl M3 DIIEMEHTHOTO cocrana (B %)
Tema 4.2 CpoiictBa | Teopernueckoe o0yuenue OK 01
OpPraHUYECKUX DU3NKO-XMMHYECKHE CBOMCTBA OPraHMYECKUX COSIMHEHHI OT/ICNbHBIX KIIacCOB (0COOCHHOCTHKIIACCH(DHUKAILIMN 1 HOMEHKIIATYPbI 2 OK 02
COEJIMHEHUI BHYTPH KJIacca; FOMOJIOTHUECKHH psijt ¥ o0mmas popmyrna; usomepust; Gu3MIecKnue CBOHCTBA; XUMUYECKUE CBOMCTBA; CIIOCOOBI OK 04

TIOJTYUCHHS): OK 07

-IIpeebHbIC YTIEBOIOPOABI (AJIKaHbl M IMKIOATKaHbl). ['OpeHne MeTana Kak OJJMH M3 OCHOBHBIX HCTOYHHMKOB TeIlIa B MK 1.1

MIPOMBIIIJICHHOCTH U ObITY. CBOWMCTBA IPUPOIHBIX YTIIEBOIOPOAOB, HAX0XK/ICHUE B IPUPO/JIC U TPUMEHEHHE aJIKaHOB; 2

— HeTpeJleNbHbIC (AJIKEHBI, AJTKMHBI ¥ AJIKaNEHbI) 1 apOMaTHYECKHE YIIIeBOJOPObl. ['opeHne aneTuieHa Kak HCTOYHUK

BBICOKOTEMIIEPATYPHOTO IUTAMEHH I CBAPKH U PE3KH METAJJIOB

— KHCJIOPOJICOICpIKAIINE COSTUHEHHS (CTUPTHI U (PEeHOIIbI, KAPOOHOBBIE KUCIIOTHI ¥ A UPHI, ANbACTHIBI U KETOHBI, )KUPBI, YTIICBO/IBI).

[IpakTHyeckoe MpUMEHEeHHEe ITUIICHTIINKOIIA, TIHIeprHa, (eHomna. Ilpumenenue popManbaernaa, aleTanbIeruia, yKCyCHOH KHCIOTHI. 2




MpbI1a Kak COJIM BBICIITHX
Kap6OHOBLIX KUCIIOT. MoroImue CBOMCTBA MbIIIa

a30TCOZIepIKallie COeTMHEHNS (aMUHBI 1 aMUHOKHCIIOTHI, OeJK1). BrIcOKOMOIEKyIsIpHbIE COEANHEHUS (CHHTETHUECKHE U
OHoJIOrMYecKU-aKTUBHEIE). MOHOMEp, TIOJIMMEp, CTPYKTYpHOE 3BeHO. [lonnmepu3anyst aTuiIeHa Kak OCHOBHOE HAIPaBJICHUE €T0
HCTONb30BaHus. I 'eHeTHdeckast CBA3b MEXY KJIaccaMH OpPraHWYECKUX COeTMHEHUN

I[pakTudeckue 3aHATHS

CBolicTBa OpPraHUYECKUX COSAMHEHUN OTJIENbHBIX KJIAaCCOB (TPUBUANBbHAS U MEXKIyHAPOAHAS HOMEHKJIATypa, XUMUYECKUE CBOMCTBA,
CrocoOBI OJTYYCHUS ): MIPEICIIbHBIC (aJTKAHbBI U [IUKJIOATKAHBI),

HeTpe/iebHbIC (AIKEHBI, AIKUHBI ¥ aTKAIUCHBI) U ApOMATHUYECKUE YIIICBOIOPOIBI, CIUPTHI ¥ (DEHOIIBI, KAPOOHOBBIC KHCIOTHI U 3(UPHI,
aJIbJIETU/IbI M KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS. 3a/laHusl HA COCTaBJICHUE YPaBHEHUI
XAMHWYIECKHUX PEAKIHHA C

y9acTHEeM OPTaHNYECKUX BEIIECTB HA OCHOBAHWH HX COCTaBa M CTPOCHHUS

CocTaBieHHE CXeM peaKkInii (B TOM YHCIIe TIO TPETOKEHHBIM [IENOYKaM MIPEeBpamieHuil), XapakTepU3yIOIMNX XHMAIeCKAE CBOHCTBA
OpPTaHUYECKHX COCTUHEHHUH OTIENbHBIX KIACCOB, CIIOCOOBI UX MOJTyYeHHS U Ha3BaHWE OPTaHMYSCKUX COSANHEHHH N0 TPUBHAIBHON HITH
MEXAYHapOAHON CUCTEMAaTUUYECKOW HOMEHKIIaType. Pelienne npakTHKO-OpueHTUPOBAHHBIX TEOPETUUECKUX 3a/laHUN HA CBOMCTBA
OpPTaHWYECKHX COSAMHEHUH OTJCIBHBIX KIIACCOB

JlaGopaTopHnas padota “IIpeBpamerns opraHuuecKnX BemecTB Mpu HarpeBanun'. [lomydeHne sTuiieHa 1 U3y4eHNe ero CBOICTB.
MopaenrpoBanne MOJIEKYJI M XUMHYECKUX MPEBPAIICHUN
Ha IIpUMepe dTaHa, dSTUIICHA, alleTHIICHA U JIp.

Tema 4.3. Teoperuueckoe o0y4yeHue OK 01
Wnentnduxanns buooprannyeckue coeannenus. [lpumenenne n Ouonoruyueckas poiib yrieBooB. OKUCIICHHE YIIEBOIOB — UCTOYHUK DHEPIHHU JKUBBIX OK 02
OpraHUYECKUX opranu3MoB. OGyacTu npuMeHeHust aMMHOKKCIOT. [TpeBparienus 6enkoB nuiny B opranuzMe. bruonornueckue GyHKIMN OSITKOB. OK 04
BEIIECTB, UX buosnornueckue GpyHKuMU )KUpoB. Posib oprannyeckoil XMMUK B pelliecHUH Npo0JIeM MTUIIEBOI 0€3011aCHOCTH OK 07
3HAa4YEHUE U Posb oprannyeckoil XMMHUN B PELICHHH TPOOJIEM DHEPreTHYECKOI 0e30I1acHOCTH, B Pa3BUTHH MEIULIUHBI, CO3aHUN HOBBIX MK 1.1
NPUMEHEHHUE B MaTepuaioB, HOBBIX HCTOYHUKOB SHEPIHH (QJIbTEPHATUBHBIC HCTOYHUKH SHEprun). ONacHOCTb BO3CHCTBHS HA )KUBBIC OPTaHU3MbI
ObITOBOII 1 OpPTraHUYECKUX BEIIECTB OTEIbHBIX KJIACCOB (YTIE€BOIOPOABI, CIIUPTHI, (DEHOIIBI, XJIOPOPTaHUIECKHE IPON3BOIHbIC, AJIbIETUIBI U 1P.),
MIPOM3BOJICTBEHHO CMBICIT ITOKA3aTeNsl MPEAeTbHO JOMYCTHMOM KOHIICHTPAINH
1 I€ATENBLHOCTH JladopaTopHasi pa6oTa: “MaeHTudUKAINS OPraHUIECKUX COSAMHEHNN OTIENBbHBIX KIacCoB’ MIeHTHUKAIINS OpTraHMIECKUX
YICJIOBEKA COETMHEHHUH OT/ICNBHBIX KJIACCOB (Ha pUMepe abIeTH0B, KpaxMalia, yKCYCHOH KHUCIIOTHI, OETIKOB U T.II.) C HCIIOJIB30BAHUEM HX

(DMBUKO-XMMHYECKHUX CBOWCTB U

XapaKTepHBIX Ka4eCTBEHHBIX peakuuil. /leHaTypanus O6enka npu HarpeBaHuu. L{BeTHBIC peakiin 60enkoB. BosHHKHOBEHNE

AQHAJTUTUYECKOTO CHTHAJIA C TOYKH 3PEHUS] XMMHUUECKHUX MPOLIECCOB IIPU MPOTEKAHNH KaUeCTBEHHOM PeaKIuu, MO3BOJISIOIIEH

UICHTU(HUINPOBATH MPE/JIOKCHHBIE

OpPraHUYECKHE BELIECTB

KonTpoabnas pabora 3 .CTpyKTypa H CBOICTBA OPraHNYeCKHUX BelleCTB
OK 01

Pazgen 5 Kunertnueckas u TepMoaMHaMuyecKye 3aKOHOMEPHOCTH NIPOTEKAHMSA XUMUYECKUX peaKuuii OK 02
(4 gac) OK 04
Tema 5.Cxopoctsb Teopernyeckoe o0y4eHue OK 07
XUMHUYECKHUX CKOpOCTh PeakiiH, ee 3aBUCUMOCTh OT PA3JIMYHBIX (PAKTOPOB: MPHUPO/IbI PEATUPYIOLIUX BEIIECTB, KOHIICHTPALUH PEarnpyroIHx K 1.1
peakuuil. BEIIIECTB, TEMIEPATYPhl U IUIONIAN PEaKIIMOHHON MOBEPXHOCTH. TermnoBbie 23PPEeKThl XUMHUYECKUX PEakIii. JK30- U




XuMmuyeckoe
paBHOBECHE

SHJI0TEPMHUUECKHUE, peakni. OOpaTIMOCTh peakiii. XMMHYECKOEe PABHOBECHE M €TO CMEIICHHE 1101 IeHCTBUEM Pa3INIHBIX (JaKTOPOB
(KOHLIEHTpALMSI PEareHTOB WM MIPOAYKTOB PEAKIINH, IaBICHHUE, TEMIIEpaTypa) AJIsl CO3/1aHNsI ONTUMAIIbHBIX YCIOBUI MIPOTEKaHUs
xumuueckux npoueccon. ITpunnun Jle larense

HpaKaneCKue 3aHATUA

Pemenne nmpakTHKO-OpUEHTUPOBAHHBIX 3aJaHNI Ha aHATU3 (AaKTOPOB, BIMSIOMINX HA U3MEHEHNE CKOPOCTH XUMHYECKOH pPeakiuu, B 2
T.4. C TIO3ULINIT HKOJIOTUYECKH LIeJIECO00Pa3HOro MOBEICHHS B OBITY M TPYJOBOU JESTEIBHOCTH B LIEJISIX COXPAHEHHSI CBOETO 3/I0POBbS U
OKpY2Karollel IPUPOAHON CpEebL.
Pemienue npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUH Ha puMeHeHue npuHnuna Jle-Illarense A HaX0XK/CHUS HAPABJICHUS CMEILEHUS
paBHOBECHsI XMMHUYECKOI peakiy 1 aHaIn3 (akTOpOB, BIUSIONIMX HA CMEICHHE XMMHUUECKOTI'0 PABHOBECHS
Pazgexn 6. PacTBopsbl (64ac) 6
Tema 6.1 Ilonstue o | TeopeTuueckoe 06yueHune OK 01
pacTBopax PacTBOpenne kak Qpu3uKo-XxuMUUecKuii mporecc. PactBopsl. CriocoObI MpUTOTOBICHHS pacTBOPOB. PacTBopuMocTs. MaccoBas nons 4 OK 02
pacTBOpeHHOTO BemiecTBa. CMBICI TTOKA3aTeNs MPEJACTBHO JOMYCTUMON KOHIIEHTPAILUH U €r0 UCIIOJIb30BAHHE B OIICHKE SKOJIOTMIECKOH OK 04
6e3omacHocTH. [IpaBmiia SKOIIOTHYECKH TIeTIECO00Pa3HOTO MOBEACHHS B OBITY M TPYIOBOH JAEATEIFHOCTH B IENISIX COXPAHEHHS CBOETO MK 1.2
3JI0POBBSI U OKPY’KAroOIeH IPHUPOJHON CPEJIbI; OMACHOCTH BO3/ICHCTBHS HA )KHUBBIE OPTaHU3MBI OIIPE/ICIICHHBIX BEIeCTB. PerenHne
MPAaKTHKO-OPUEHTHPOBAHHBIX PAacYETHBIX 3a/laHUH Ha PacTBOPBI, UCIIOJIb3yeMbIe B ObITOBO U ITPOU3BOICTBEHHOM €SI TEILHOCTH
4eJI0BeKa
Tema 6.2 Jlabopatopras padora «[IpuroToBieHre pacTBOPOBY.
HccnenoBanue [TpuroroBneHne pacTBOPOB 3aJaHHOI (MacCOBOM, %) KOHIEHTpaLUH (C IPaKTHKO-OPUEHTHPOBAHHBIMHU BOIIPOCAMH) M OTIPE/IEIICHUE 2
CBOWCTB pacTBOPOB | Cpejibl BOJHBIX PACTBOPOB. Pelienue 3aa4 Ha NpUrOTOBJIEHUE PACTBOPOB
IIpodeccrnonaNIbHO-OPHEHTHPOBAHHOE CO/lepPKaHNe padoydeii MPOorpaMMbl
Pa3nen 7. Xumusi B ObITY M IPOU3BOJICTBEHHOM J1eSIT€IbHOCTH YeJIOBEKA 6
Tema 7.1 Xumus B Hogeiimmme gocTrXeHN XUMHUYECKON HAYKH M XUMHYECKOH TeXHOIOTHH. Posib XuMun B 00€CTIeYeHNN IKOJIOTHIECKOH, OK 01
OBITY 1 SHEPTreTUYECKON U MUIIEBOI 0€30MMacHOCTH, Pa3BUTUU MeAUIMHEL. [IpaBnia moncka n aHamM3a XUMHYECKON HH(DOPMAIHH U3 4 OK 02
IIPOU3BOJCTBEHHO Pa3IUYHBIX ICTOYHUKOB (HAy4HAS U yueOHO-HAyUHAS OK 04
i e TeTbHOCTH JUTEpaTypa, CpeaCTBa MaccoBoi MH(popmMarun, cets MHTEepHET) OK 07
YeJI0BeKa MK 1.1
MIOUCK U aHAJIN3 KeWCOB O MPUMEHEHUH XUMHUUYECKHUX BEIECTB M TEXHOIOTHH ¢ yueToM Oyaymiel mpodecCHoHaIbHON AEATEIbHOCTH 1O
TEMaM: TEKCTHIbHBIC BOJIOKHA, HCTOYHUKH HEPTHHU, OPTaHWYECKUE U MUHEpaJIbHbIE YA00peHHs, JIeKapCTBEHHbIE BEIeCTBa, ObITOBAs 2
XUMUSL.
3amuta: [lpencTaBiaenue pe3ybTaToB pelieHns KeHCoB B (popMe MUHHU-/IOKIIA 1A C IPEe3eHTaluel
[TpomexyrouHas arrectanus —1udhepeHINPOBAHHBIN 3a4eT 2

Hroro
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3. YYEBHO-METOIUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHHEYEHUME NTPOI'PAMMBI YYEBHOTI'O ITPEAMETA

Ne TexHuueckoe
n/ | HaumenoBanue o0opynoBaHus
I OIMCaHNE
KabunerHnas mebenb
1 | Yyebnas nocka
2 | Cton ans mpenoaaBatens
3 | lkad nns yaeOHOM M METOIMYECKOM TUTEPATypHI
4 | TIlapra yueHnueckas
5 | Cryn
TexHUdIeckue cpeacTBa 00yICHHS
1 | Kommbrotep
YyebHO-HaISIIHBIE TOCOOUS
1 Tabnuibr
2 | Ilnakatbl
3 Komnexknun kaMHEH, METaIOB, CTEKJIa
4 | JlabopaTopHOe 000pyAOBaHNE, XUMUYECKHE PEAKTUBBI
Y4eOHO-METOIMUECKUN KOMIUICKC
1 0O.C.I'abpuensn «Xumus. 10 knacc. ba3oBblil ypoBeHb»
Mocksa n3natenbcTBoO «Jlpoda» 2017 - 191
2 O.C.I'abpuensn «Xumus. 11 knacc. ba3oBblil ypoBeHb »
Mocksa n3natenbcTBO «Jlpoda» 2017 - 223
HO.M.Epoxun «Xumus.3agauu ¥ ynpakHeHus» MockBa
3 .
W3narenbckuit neHTp «Akagemusi» 2019 — 283
4 O.C.I'abpuensn «Xumus. [Ipakruxkym» Mocksa
Wznarenbckuit ieHTp «Akagemus» 2019 - 301

Ilepeyenn pexoMeHayeMbIX y4eOHbIX H31aHuii, IHTepHeT-pecypcos,
JAONOJHHUTEIbHOM JIUTEPATYPHI

151 cTyieHToB

O.C.I'abpuensH «Xumus. 10 knacc. ba3oBblil ypoBeHb» MockBa U31aTeIbCTBO
«dpoda» 2017

O.C.I'abpuensn «Xumus. 11 knacc. ba3oBblil ypoBeHb » MocKkBa U31aTeIbCTBO
«dpoda» 2017

s npenonasareJieit

0O.C.I'abpuensiu «Xumus. 10 knace. ba3oBblil ypoBeHb» MOCKBa U3/1aTEIbCTBO
«dpoda» 2017

24

O.C.I'abpuensn «Xumus. 11 knacc. ba3oBblil ypoBeHb » MoCKBa N3/1aTENbCTBO
«dpoda» 2017

I'a6bpuensn O.C., JIpicoBa I'.I'. Xumusi: KkHUra aj1s rnpenojgasatens: y4eo.-
MeToj. mocooue. — M., 2012.

I'abpuensn O.C. u ap. Xumus uist mpodeccuii ¥ crenuaabHOCTeH
TEXHUYECKOTO NPOPuUIIst (3IIEKTPOHHOE TPUIIOKEHHE).

FO.M.Epoxun «Xumus.3agauu u ynpaxxueHusi» Mocksa M3narenbckuil HeHTp
«Axanemus» 2019

0O.C.I'abpuensn «Xumus. [Ipaktukym» MockBa U3narenbckuit IeHTp
«Axkanemus» 2019



I[OHOJIHI/ITCJIBHLIQ HCTOYHUKMU:

lNa6puensa O.C., OctpoymoB U.I'. Xumust s npodeccuit U cnenuaibHOCTEeH
TEXHUYECKOTO MPpOo(UIst: yueOHUK I CTYA. YUpexkaAeHul cpen. npod. oOpa3oBaHuUsl.
— M., 2017.

I'a6puensu O.C., OctpoymoB WU.I'., Octpoymosa E.E. u np. Xumus ans
npodeccuil U CIenuaIbHOCTEH €CTEeCTBEHHO-HAYYHOTO MPOodUJIsi: YIeOHUK IJIs CTY/I.
yupexaeHuit cpen. npod. odpazoBanus. — M., 2017.

lNa6puensa O.C., OctpoymoB U.I'. Xumus s npodeccuit u cnenuaibHOCTe!
COLIMATIbHO-9)KOHOMUYECKOTO U TYMaHUTapHOTO Npoduieii: yueOHUK A CTY/.
yupexaeHuii cpen. npod. odpazosanus. — M., 2017.

INabpuensu O.C., Octpoymos WN.I'., Cnaakxos C.A., Hopodeea H.M.

[Tpaktukym: yuae6. [Tocobue mist cTyn. yupexaeHuit cpea. npod. oopa3oBaHms. —
M., 2017.

INabpuensu O.C., Octpoymos WN.I'., Cnaakxos C.A. Xumus: nocodue st
noarotoBku K EI'3: yue6. mocobue muist cTyl. yupexkIaeHuit cpea. mpood.
obOpazoBanus. — M., 2017.

I'abpuensu O.C., JIsicoBa I'.I'. Xumus. TecTsl, 3a1aun U ynpaxxHeHus: y4eo.
mocoOue IS CTy. yupexkaeHuit cpea. mpod. obpazosanus. — M., 2017.

Epoxun F0.M., KoBanieBa 1.b. Xumus muist npodeccuii U crieninaibHOCTEN
TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO MPOoMIe: yIeOHUK IS CTY/. YIPEKICHUN
cpen. mpod. obpazoanus. — M., 2017.

Epoxun FO.M. Xumus: 3aqaun u yripakHEeHUs: yue0. MocoOue s CTY/I.
yapexaeHui cpen. nmpod. oopazoanus. — M., 2018.

Epoxun FO.M. C60pHUK TECTOBBIX 3aJIlaHHi 10 XUMUU: y4eO. mocodue ams

cTyn. YupexaeHui cpen. mpod. oopasoanus. — M., 2017.

Epoxun F0.M., Koanesa U.b. Xumus amns npodeccuii u crieruanbHOCTeH
TEXHUYECKOTO MPoduiist. DIEKTPOHHBIM yueOHO-METOANYECKUI KOMILIEKC. — M.,
2018.

Cnankos C. A., OctpoymoB WN.I'., 'abpuensu O.C., JlykpsinoBa H.H. Xumus

U1 ipodeccuit ¥ CeMaibHOCTEH TEXHUUECKOT0 MPpOopuIst. DIEKTPOHHOE
MpUIIoKeHNe (JIEKTPOHHOE YUeOHOE U3AaHUE) IS CTY/I. YUPESXKIACHUH cpel. mpod.
obpazoBanus. — M., 2017.

HNHuTepHeT-pecypcnl

www.hemi.wallst.ru (O6pa3zoBaTenabHbIN CalT ISl HIKOJIBHUKOB «XUMUS).
www.alhimikov.net (O6pa3oBaTeNbHBIN CAUT IS IKOJIHHUKOB).
www.chem.msu.su (DnekTpoHHast OMOIMOTEKA 10 XUMUH).

www.enauki.ru (HHTepHeT-u31aHue s yunuTesneil «EcTecTBeHHbIC HAYKN).
www.hvsh.ru (xypHan «Xumus B mIKOIE»).

www.hij.ru (kypHan «XuMUs U )KU3HBY).

www.chemistry-chemists.com (37eKTpOHHBII KypHaI «XUMUKHA U XHMHUS).
www.him.1september.ru

www.km.ru/educftion

www . alhimik . ru
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