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Pa6ouaa nporpamMma o61eo6pa3oBaTenbHON JUCUHILTHEBL «XUMHA» pazpaboTaHa Ha OCHOBE
TpeboBannit PI'OC COO, ¢ yderoM NpOeCcCHOHANBHOM HANMPABICHHOCTH MPOTPAMM CPEIHEro
npo)eCCHOHATBEHOr0 06pa30BaHUs, pea3yeMbIX Ha 6a3e OCHOBHOIO 00MIero 06pa3oBaHus.

Pazpaboruuk:

Koncrantunosa Tatesna BauecnaBoBHa, npemnonasarens BKK

PaGo4as nporpaMma IMCUMILIMHBI PacCMOTPEHAa M PEKOMEHIOBAaHA K YTBEPHICHMIO Ha
3acelaHuM MPEMETHO-LUKIOBOM KOMHCCHU OOIIMX T'YMAaHHUTAPHBIX, COLHATbHO-DKOHOMHYECKHX H

€CTECTBEHHOHAYYHBIX JUCHHUIUTHH

Mporokon ot >C/ (LAEAL 2026 rona Ne J/

[pencenarens npeIMETHO-IUKIOBONH KOMUCCHH: s /Tlnatonosa J.I1./



1.1. MecTo AMCUHUIUIMHBI B CTPYKTYPE OCHOBHOW 00pa30BaTeIbHON MIPOrPaMMBI:
O61eobopa3oBaTenbHas JUCUUIUTHHA « XHUMHSD) SIBISIETCS 00513aTENBbHON YacThl0 00111e00pa3oBaTeNbHOrO UKIa 00pa30BaTEIbHOM MPOrpaMMBbl
B cootBercTBHH ¢ PI'OC CIIO no cnenmanproctu 38.02.06 @uHAHCHL.

1.2. Llenu 1 niIaHupyeMble pe3ysbTaThl OCBOCHUS JUCLUIUIMHbL

1.2.1. lenu u 3a1a4u AUCIMTTIMHBL

dopMupoBaHHE y CTYICHTOB NPEACTaBICHHUS O XHMHYECKOH COCTABILIOMICH €CTECTBEHHO-HAYYHOW KapTHHBI MHPa KaK OCHOBBI IPHUHSATHS
pelIeHUH B )KM3HEHHBIX M TPOU3BO/ICTBEHHBIX CUTYalLlHsAX, OTBETCTBEHHOTO MIOBEJICHUS B IPUPOIHON CpeJie.

3aa4n TUCIUIIINHBL:

1) chopMupOBaTh TOHNMaHNE 3aKOHOMEPHOCTEH IIPOTEKaHMsI XHMHYECKHX IIPOIIECCOB U SBICHUI B OKPYKAIOIIEH Cpene, eTOCTHOH HaydHOH
KapTHHBI MUPA, B3aUMOCBSI3U U B3aIMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb yMEHHS COCTAaBIATH (HOPMYIbI HEOPTAaHUUECKHX M OPTaHMYECKUX BEIIECTB, YPaBHEHHS XHMHUYECKHX PEaKkIui, OOBACHATH HX
CMBICII, HHTEPIPETHPOBATh PE3yNbTaThl XUMUIECKUX JKCIEPUMEHTOB,

3) copMHUpOBATH HABBIKK IPOBEACHHUS MPOCTEHIINX XUMUYECKUX SKCIICPHMEHTAIBHBIX HCCIIEIOBAHUI C COOIIOICHHEM MPaBHI 6e301acHOr0
o0paleHus ¢ BeIeCTBAMH H JIaOOpaTOPHBIM 000PYJOBAHHEM;

4) pa3BUTh YMEHUS HCIOIB30BaTh HH(POPMALIUIO XHMIYECKOTO XapaKTepa U3 Pa3IuIHbIX HCTOUYHUKOB,

5) cdopmMupoBaTh YMEHHS NIPOrHO3UPOBATH MOCIIEACTBUS CBOCH AEATENBHOCTH M XMMUYECKHUX NPHPOJHBIX, OBITOBBIX M HPOM3BOJCTBEHHBIX
TIPOLIECCOB,;

6) copMIpOBATH IOHMMAHHUE 3HAYUMOCTH JOCTIDKEHUI! XMMHYECKOH HAYKH M TEXHOJIOTUH JUIS Pa3BHTHS COLMATIBHOM M IPOU3BOACTBEHHON
coep.

1.2.2. Ilnanupyembie pe3ysbTaThl OCBOSHHUS 00I1€00pa30BaTesibHON AUCHMIUIMHBL «XuMus» B coorBercTBuU ¢ ®I'OC CIIO u Ha ocHOBe
oIroc Ccoo
Ocoboe 3HaUueHNE AUCIHILIMHA HMeeT Ipu GopmupoBanuu U pazsurau OK u ITK



Kon n HaumeHoBaHue
(hopMHUpyEMBIX KOMIIETCHIIHH

ITnanupyemble pe3yabTaThl OCBOSHHUS JUCHUILTHHbI

O6mue

JucuunirHapHble

OK 01. Beibupats crioco0sl
pelIeHus 3anad
po(eCcCHOHANBHOM eI TENbHOCTH
[PUMEHHTEIBHO K PA3InYHBIM
KOHTEKCTaM

B yactu TpyJOBOTO BOCITUTAHHS:

- TOTOBHOCTb K TPYAy, OCO3HAHHE LICHHOCTH MacTepCTBa, TPYIOIIO0HE;

- TOTOBHOCTb K aKTHUBHOM JESITEILHOCTH TEXHOJIOTHYECKOW U COLMAIbHOI
HANpaBJIEHHOCTH, CIOCOOHOCTh  HMHHLMHPOBATh, IUIAHHPOBAaTH U
CaMOCTOSITEIILHO BBIOJHSITh TAKYIO IESTEIbHOCTD;

- HHTEPEC K Pa3In4HbIM chepam MpohecCHOHANBHOI IS TeIbHOCTH,
OBnazeHre yHUBEPCAIBHBIMH YUEOHBIMU TO3HABATEIbHBIMU JCHCTBHAMU:
a) 0a30BbI€ JIOTHYECKHE ACHCTBHS:

- CaMOCTOSITENIbHO (OPMYJIMPOBAaTh U aKTyalW3UpOBaTh IMpodJeMy,
paccMaTpuBaTh €¢ BCECTOPOHHE;

- YCTaHABJIMBATH CYLIECTBEHHbIN MPU3HAK MIIH OCHOBAHHUS LISl CPABHEHHS,
KJaccuuKamuy 1 0000IIeHNS,

- ONpEAEISITh LENH IeATENbHOCTH, 3a1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHKEHHS;

- BBUIBIISTH 3aKOHOMEPHOCTH U TPOTHBOPEYUS B PAaCCMaTPHBACMBIX
SIBJICHHSIX

- BHOCHUTb KOPPEKTHBBI B JESATENbHOCTh, OLECHHBATH COOTBETCTBUE
PE3YJIbTATOB LIENISM, OLICHUBATh PUCKHU ITOCIICACTBHI JIESITEILHOCTH,

- pa3BHBATh KPEATUBHOE MBILUICHHUE IPH PELICHUH )KU3HEHHBIX TPOOIeM
0) 6a30BbIC UCCIIEIOBATEIILCKUE ICHCTBUS:

- BIAJCTh HaBBIKAMH Y4eOHO-HCCIEIOBATEIILCKONH |
NIeATENbHOCTH, HABBIKAMH Pa3peLICHUs IPOOIeM;

- BBUIBJIATH MPUYMHHO-CJIEACTBEHHbBIC CBS3U M aKTYyaJIU3HPOBATH 33/ady,
BBIIBUTATh THUIIOTE3y €€ pEeIIeHUS, HAaXOOUTh AapryMEHTHl I
[IOKa3aTeNnbCTBA CBOUX YTBEPIKICHHH, 3a[1aBaTh MapaMeTpbl U KPUTEPHU
PpeILeHusE;

- QHAIM3HMPOBATH IOJyYCHHBIE B XOAE DEIICHHS 3aladydl pPe3yJIbTaThl,
KPUTHUYECKH OLICHUBATH UX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCITOBHSX;

- YMeTh NEPEHOCUTD 3HAHHUS B II03HABATENBHYIO H IPAKTHIECKYIO 00J1acTH
JKU3HENEATETbHOCTH;

- yMeTh HHTETPUPOBAThH 3HAHUS M3 PA3HBIX MPEAMETHBIX 00TaCTel;

- BBIJBHTaTh HOBBIC HJEH, INpeMIarath OpPHIHHAIBHBIE ITOIXOIBI H
PpeILeHusE;

- CIIOCOOHOCTD UX MCIIOJIb30BAHMS B [I03HABATEIBHON M COLMAIILHOM
MPaKTHKe

TIPOEKTHON

[IPBb 2. BrnageHue cHUCTEMOH XUMHMYECKUX 3HAHHMH, KOTOpas BKJIIOYACT: OCHOBOIOJIATAIOIIME IOHATHS
(XMMHYECKHUIT DIIEMEHT, aTOM, SJIEKTPOHHAs 000JI0YKa atoMa, S-, P-, -3JIEKTPOHHBIE OPOUTAIM aTOMOB, HOH,
MOJICKYIa, BaJCHTHOCTb, JJIEKTPOOTPHLATEILHOCTb, CTENCHb OKUCIEHMS, XHMHYECKas CBs3b, MOJb,
MOJIIPHAsi Macca, MOJIPHBIA 00bEM, yIJIepoAHbIil CKeleT, (yHKUHOHAIbHAS IPYINa, pajuKal, H30MepHs,
H30MEpBI, TOMOJIOTHYECKHI psJl, TOMOJIOTH, YIJIE€BOAOPOIbL, KUCIOPOA- M a30TCOAEpPXKALIMEe COEAUHEHHS,
OMONIOrHYecKr aKTHBHBIE BeIlecTBA (yIIEBOABI, JKHUPHI, OENKM), MOHOMEp, MOIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIDHbIE ~ COEIUHEHHs, KpPHUCTAJUIMYecKas  pelleTka, TUMbl XHUMHYECKHX  peakiuil
(OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIC, 3K30-M 3HJIOTEPMHYECKHE, PEaKIMd HOHHOrO OOMEHa), pacTBOp,
JJIEKTPOJIUTEI, HEIJIEKTPOIHUTHI, DIEKTPOIUTHIECKAs! THUCCOMUAINS, OKUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTh
XUMHYECKOH peaKkluH, XMMHYECKOe PaBHOBECHE), TEOPHH U 3aKOHbI (TEOPUS XHUMUYECKOIO CTPOCHHUS
opranuyeckux Beuiects A.M. BytiepoBa, Teopust 31€KTPOIUTUYECKON AUCCOLMALINH, TIEPUOJUIECKUI 3aKOH
J.M. MenneneeBa, 3aKOH COXpPAHEHUS MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHMHH,
(hakTOJIOrNUECKHUE CBECHUS O CBOWCTBAX, COCTABE, MOIYYCHUH M OE30MAaCHOM MCIIOJIb30BAaHHH BaXKHEHIINX
HEOPraHHYeCKHX M OPraHUUECKUX BELIECTB B OBITY U IPAKTHYECKOH JeATENbHOCTH YeTIOBEKA;

ITPB 3. ChopMHPOBAaHHOCTh YMEHHIA BBISBILTH XapaKTepHbIE PU3HAKH M B3aUMOCBSI3b H3yIEHHBIX ITOHSITHH,
IOPUMEHATh COOTBETCTBYIOLIME IOHATHA IPHU OINMCAHUH CTPOGHHS M CBOMCTB HEOPraHMYeCKUX U
OpraHHYecKHX BELIEeCTB U MX MPEBPAILEHUM; BBLBIATH B3aHMOCBA3b XHMHUYECKHX 3HAHUN C IOHATHAMH U
IIPEeJICTaBICHUSIMH IPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

IIPb 4. CdopMHPOBAHHOCTh YMEHHII HCIONB30BaTh HAMMEHOBAHHS XHUMHYECKHX  COCAMHEHHI
MEXIYHapOIHOTO COI03a TEOPETHYECKOH M NPUKIAJHOM XMMHU U TPUBMAIbHBIE HA3BaHHSA BaKHEHIIMX
BEIECTB (ITWIICH, alleTWIeH, NIMIEPUH, (eHol, (GopManbaeruy, YKCycHas KUCJIOTA, TIIMIMH, YTapHBIi ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, TallleHas U3BeCThb, HeraleHas M3BeCTb, HTheBas COMAa M JAPYTUX), COCTABILTH
(hopMyIBI HEOPTraHWYECKHX M OPTraHUYECKHUX BEIIECTB, YPABHCHMS XMMUUYECKHX DPEAKLHUH, OOBICHATH MX
CMBICJI; TIOATBEPIKAATh XapaKTepHbIe XHMHIECKHE CBOIMCTBA BEIIECTB COOTBETCTBYIONIMMH KCIIEPHUMEHTaMH
U 3alUCAMHM YpaBHEHHH XUMHUYECKHX PpEaKIMil; - yMeThb yCTaHaBIUBATh IMPHHAUIEKHOCTh H3YUEHHBIX
HEOPTraHHYEeCKHX M OpTaHMYeCKUX BEIIECTB K ONpefeNeHHbIM KJaccaM M TPYyINIaM COEAHHEHUH,
XapaKTepU30BaTh HX COCTAB M BaXKHEHIINE CBOWCTBA; ONPENEISITh BHIbI XUMHIECKHX CBsI3ei (KOBaJCHTHAs,
HOHHAsl, MeTaJUIMYecKas, BOJOPOJIHAs), THIBI KPHUCTAJULIMYECKHX PEIIETOK BEIIECTB; KIACCU(PUINPOBATH
XUMUYECKUE PeaKInH;

ITPB 1. ChopMHpOBaHHOCTH NPECTABICHNN: O XMMHUYECKOH COCTABIIAIONIEH €CTECTBEHHOHAYYHON KapTHHEI
MHpa, POJIM XMMHU B TIO3HAHUU SIBICHUI IPUPOABL, B ()OPMUPOBAHHU MBIIITICHUS U KyIbTYpHI IHYHOCTH, €€
(YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOMN Uil PELICHHsS MPAKTHYECKUX 3a/ad M IKOJIOTHYECKH
000CHOBaHHOTO OTHOLIEHHMS K CBOEMY 30POBBIO U IIPUPOIHOM cperie;

IIPB 7. CdhopMHUPOBAHHOCTb yYMEHHU MPOBOAUTH PACUETHI IO XUMHYECKHM (DOpPMyIaM H YpaBHEHHUSIM
XUMHYECKHX pPEaKnui ¢ HCHONb30BaHHEM (U3MYECKUX BEIMYMH, XapaKTepPH3YIOIHX BEIIECTBAa C
KOJIMYECTBEHHOH CTOPOHBL: MAaccChl, 0ObeMa (HOpMaJbHBIC YCIOBHS) Ta30B, KOJMYECTBA BEILECTBA;
UCIIONB30BaTh CUCTEMHBIC XHMHYECKHE 3HAHUS U NPUHATHS PEUICHUH B KOHKPETHBIX JKH3HCHHBIX
CHUTYaIlUsX, CBSI3aHHBIX C BEIIECTBAMHU H HX IPUMEHEHHUEM.

OK 02. Mcnons3oBath
COBPEMEHHBIE CPEICTBA IIOUCKA,
aHa/M3a ¥ HHTEPIIPETaluH
nHpOpMaHU 1 HHPOPMAIMOHHEIE
TEXHOJIOTMH JUIsl BBITOJIHEHUS
3a1a4 MpoQeccuoHaTbHOM
JICSATENBHOCTH

B obnacTy IeHHOCTH HaYYHOTO TTO3HAHUSL:

- chopMUPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTUSI HayKH M OOINECTBEHHOH IPaKTHUKH,
OCHOBAHHOTO Ha JINAJIore KyJIbTYp, CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO
MECTa B IOIHKYITYPHOM MHpE;

- COBEPIICHCTBOBAHUE A3BIKOBOI U YMTATENBCKOH KYIBTYPHI KaK CpPeICTBa
B3aMMOJICHCTBUS MEX/Ty JIFOJJbMH ¥ IO3HAHUS MHPA;

- OCO3HAHHUEC LICHHOCTH Hay‘{HOﬁ JICATCIIBHOCTH, TOTOBHOCTH

ITPB 8. CopMHUpPOBAHHOCT YMEHNUI IUIAHUPOBATH U BBINONHATE XUMHYECKHIT SKCIIEPUMEHT (TIpeBpaIeHUs!
OpraHMYECKMX BENIECTB NPH HArpeBaHMHM, MONyYeHHE STHJICHA M H3ydEHHE €T0 CBOKMCTB, KaueCTBEHHBIE
peaKIMy Ha ajbJerubl, Kpaxmal, yKCYCHYIO KHCJIOTY; AEHaTypalus OCIKOB NMpH HarpeBaHHH, IIBETHBIC
peakimy OeNKOB; TPOBOJUTH pEaKIMH HOHHOTO OOMEHa, OMNpENeNsTh CPely BOIHBIX pPacTBOPOB,
KAueCTBCHHBIC DEaKIUM Ha Cyab(aT-, KapOoHAT- M XJIOPUI-aHHOHEI, HA KATHOH aMMOHHS; PpEIaTh
9KCIIEpPUMEHTAIbHBIE 3a1aul 110 TeMaM "Mertaiuis" u "Hemeraiuis") B COOTBETCTBUH C MPABHIAMHU TEXHUKH
©6€301MacHOCTH IPH 0OpAIEHHH ¢ BEIECTBAMH U JJADOPaTOPHBIM 000PYI0BAHHEM; MIPEACTABIATH PE3YIbTATHI
XMMHYECKOTO JKCIIEPUMEHTa B (JOpPME 3aNiCH ypPaBHEHHH COOTBETCTBYIOIIMX peakiyi ¥ (opMyIHpoBaTh




OCYIIECTBIATh MPOEKTHYIO U
UH/MBHIYaJIbHO U B TPYIIIE;
OBJla/ieHNEe YHUBEPCAIbHBIMH Y4€OHBIMH O3HABATEIBHBIMH JACHCTBUSIMU:
B) pabora ¢ HH(pOpMaIKeil:

- BJAJCTh HABBIKAMH MOJNYYeHUs] WHOOPMALUK U3 HCTOYHHKOB PA3HBIX
THUIIOB, CAMOCTOSITEIEHO OCYIIECTBIIAThH ITOKCK, aHAIIN3, CHCTEMAaTU3AINI0
U HMHTEPOPETAlMI0 HMHQOPMALUHM  DPA3NUYHBIX BHAOB H  (HopM
[peCTaBJICHUS;

- co3/1aBaTh TEKCTHI B Pa3IMYHBIX (opMarax C y4eTOM Ha3HAYCHUS
uHGOpPMALMK U LEIEBOH ayIWTOPHH, BHIOMpas ONTHMAIbHYIO (Gopmy
[PECTAaBICHNUSI U BU3yallH3alHy;

- OLIEHMBaTh JOCTOBEPHOCTb, JITUHTUMHOCTb HWH(pOpMaluu, ee
COOTBETCTBHUE IPABOBBIM H MOPAJIBbHO-ITHYECKHM HOpPMaM;

- HUCIONB30BATh CPEACTBA HH(MOPMALMOHHBIX M KOMMYHHKALHOHHBIX
TEXHOJIOTMA B PCIICHHH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX U
OpPraHM3alMOHHBIX 33/1a4 C COOJIIOJICHHEM TpeOOBAaHUN IPrOHOMHUKH,
TEeXHUKH OE30MaCHOCTH, TUTHEHBI, PeCypcocOepeKeHus, MPaBOBBIX U
3THYECKUX HOPM, HOPM HH(OPMAIIIOHHON O€30M1acHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS H 3ALIUTHI HH(POPMAIIUH,
nH(pOpMaLMOHHON 0€30I1aCHOCTH JIMYHOCTH;

HCCIIEA0BATEIIbCKYIO JCATCIIBHOCTD

BBIBOJIbI HA OCHOBE 3THX PE3y/IbTaTOB;- YMETh aHAJIM3HPOBATh XUMUYECKYIO HH(OPMAIHUIO, TIOTy4aeMyIo U3
Pa3HBIX HCTOYHHUKOB (CPEICTB MaccoBoi nHdopMaru, ceTb IHTepHeT u Apyrue);

IIP6 6. BrnameHue OCHOBHBIMH METOJAMH HAyYHOTO IIO3HAHUS BEIIECTB M XHMHYECKUX SBICHHII
(HabuoieHe, U3MEpPEHHe, IKCIIEPUMEHT, MOJICTTUPOBAHHE);

IIP6 7. CdhopMuUpOBAaHHOCTH yMEHHU MPOBOIUTH PACUETHl IO XUMHYECKHM (OpMylIaM H YpaBHEHHSIM
XUMHYECKHX pEaknuid ¢ WCHONb30BaHHEM (U3HYECKUX BEIMYMH, XapaKTepPH3YIOIIMX BEIIeCTBAa C
KOJIMYECTBEHHOH CTOPOHBI: Macchl, 00beMa (HOpPMalbHBIC YCIOBHS) TIa30B, KOJMYECTBA BEIIECTBA;
UCHOJIb30BAaTh CHUCTEMHbIC XMMUYECKHE 3HAHUS MU INPUHATHS PEIICHUH B KOHKPETHBIX JKH3HCHHBIX
CHUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMU H HX IPUMEHEHHUEM.

OK 04. D¢pdexTrBHO
B3aMMOJIEICTBOBATh M PaboTaTh B
KOJUIEKTHBE M KOMaH/Ie

- TOTOBHOCTH K CAaMOpPa3BHUTHIO, CAMOCTOSITENIEHOCTH U CAMOOTIPEIENICHUIO;
-OBJIQJICHUE HABBIKAMM  Y4€OHO-HMCCIICIOBATENbCKON, MPOEKTHOH U
COIMAJIHOM 1eATEIbHOCTH;

OBrnazieHne YHUBEPCAILHBIMA KOMMYHUKATHBHBIMY ACHCTBUSIMH:

0) COBMECTHAs AEATEIbHOCTb:

- IOHMMaTh U  HCIOJB30BaTh
WHIVBUYaJbHOH pabOTHI;

- NPUHUMAaTh 1M COBMECTHOH JEATENbHOCTH, OPraHMU30BHIBATH U
KOOPAMHUPOBAaTh JAGHCTBUS 10 €¢ MOCTIIKCHHIO: COCTABIATH IUIaH
JeHCTBHH, PacIIpeeNaTh PO C y4eTOM MHEHHMII YUaCTHHUKOB 00CYKAaTh
Ppe3yJIbTaThl COBMECTHO# paboThI;

- KOODAMHHMPOBATh W BBINONHATH pPabOTy B YCIOBHSAX PEaNbHOrO,
BHPTYaIbHOTO U KOMOWHHPOBAHHOTO B3aHMOJCHCTBUS;

- OCYIIECTBIIATH MO3UTUBHOE CTPATETMYECKOE IOBEICHHE B Pa3IHYHBIX
CHUTYyalHsX, HPOSBIISTH TBOPUECTBO U BOOOpaXKeHHE, ObITh HHUIMATHBHBIM
OBnazieHre YHUBEPCAILHBIMA PETyIITHBHBIMHU ACHCTBUSIMH:

T) IpUHATHE ce0s M IPYTUX JIIO/IEH:

- IpPUHAMATh MOTHBBI W apryMEHTHl JAPYTHX Iofeil Hpu aHamuse
PE3yIBTATOB JNESATEILHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHUX JIIO/CH Ha OMINOKY;

- pa3BUBaTh CIIOCOOHOCTH MMOHUMATh MHUP C MO3UIIMHU APYrOro YeIoBeKa,

IpeUMyILIeCcTBa  KOMAaHAHOH U

ITPB 8. CopMUpPOBAHHOCTE YMEHUH IUIAHUPOBATH M BBINOJHATH XUMUUECKHUN IKCIEPUMEHT (TIpEeBpaIleHUs
OpPraHHYeCKHX BEIIECTB IPH HArpeBaHUH, IONyYEHHE JTUIICHA M HU3Y4YeHHE €ro CBOMHCTB, KaueCTBEHHBIE
peakluH Ha albJeruibl, KpaxMall, yKCYCHYI0 KHCIOTY; IEHaTypalus OeJIKOB IpH HarpeBaHHUU, L[BETHbIE
peakiuu OENKOB; IIPOBOJHUTH PEAKI[Md HOHHOIO OOMEHa, OIpeNelsTh Cpexy BOJHBIX pPacTBOPOB,
KAUeCTBCHHbIE DEaKUMM Ha Cyab(aT-, KapOOHAT- M XJIOPUI-aHHOHBI, HA KATHOH AaMMOHHMs; pellaTh
9KCIEPUMEHTAIbHbIE 3aaul 10 TeMaM "Mertaiuisl" u "Hemeraiuisl") B COOTBETCTBUM C MPABHIAMHU TEXHUKH
©6e30macHOCTH IPH 0OpAIEHNH ¢ BENeCTBaMH 1 JaDOpaTOPHBIM 000PYI0BAHHEM; MPECTABIATH PE3YIbTATEI
XUMHYECKOTO 9KCIEpHMEHTa B (pOpMe 3ammcH ypaBHEHHI COOTBETCTBYIONIMX PEaKUMH M (OpMyIHpoBaTth
BBIBOJIbI HA OCHOBE 3THX PE3y/IbTaTOB;- YMETh QHAIM3HPOBATh XUMUYECKYI0 HH(OPMAIHUIO, TIOTy4aeMyto U3
Pa3HBIX HCTOYHHUKOB (CPeICTB MaccoBoil nH(opMaryu, ceTb MIHTepHeT u Apyrue);

OK 07. CopeticTBOBaTH
COXPaHEHHUIO OKPYXKAIOIICH Cpesibl,
pecypcocOepexeH o, IPUMEHSATh
3HaHMs 00 W3MEHEHUH KJIMMara,
TIPUHIMIBI OEPEKITUBOTO
MPOM3BOACTBA, 3PPEKTUBHO
JIeWCTBOBATh B YPE3BBIYANHBIX
CUTYaIHAX

B obacTy 3x0n0rM4eckoro BOCIIUTaHHUS:

- c(hOpMUPOBAHHOCTb HKOJIOTUYECKOI KyIbTYpHI, MOHUMAHHE BIMSHUSI
COIMANBHO-)KOHOMHYECKHX IPOIECCOB HA COCTOSIHHE HPHPOTHOH U
COLMAIIBHOM CpEZbl, 0CO3HAHME TI00AaTPHOrO XapaKTepa 3KOJIOTHYECKUX
npobuem;

- MJIAHUPOBaHHE M OCYIECTBICHHE ACHCTBMI B OKpy)Kalomlel cpene Ha
OCHOBE 3HaHMS LIeNIeH yCTOHYMBOro pa3BUTHUS YEIOBEYECTBA;

aKTUBHOE HEMPUATHE NCHCTBUH, IPUHOCSIINX BPE OKpYKalolIel cpee;

- yYMEHHE  MPOTHO3HPOBAaTb  HEOIArONpPHUATHBIC  DKOJIOIMYECKUE
MIOCJIE/ICTBUS NPEANPUHUMAEMBIX ACHCTBHIMA, TPEIOTBPAILATh HX;

- pacIIMpEeHHUE OMbITA JAeATEIbHOCTH SKOIOTHUECKON HANPaBICHHOCTH;

ITPB 1. ChopMHpOBaHHOCTH NPEICTABICHNH: O XMMUYECKOH COCTABIIAIONIEH €CTECTBEHHOHAYYHON KapTHHBI
MHpa, PONH XUMHHU B TO3HAHUHU SBJICHHI MPUPOBI, B GOPMHPOBAHNN MBIIIICHUS U KyJIbTyPBl IMYHOCTH, €€
(GyHKIMOHAEHONH TPaMOTHOCTH, HEOOXOAMMOHM sl pEIIeHHs NPAKTUYECKMX 3aJad M OIKOJOTHYECKH
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 3/10POBBIO U IPUPOIHON Cpejie.

IPBE 10. ChopMHpOBAaHHOCTH yMEHUI COOMIOIATH MpaBHIa SKOJOTUYECKH ILIEIECOOOPAa3HOrO MOBEICHUS B
OBITY U TPYJOBOH JIEATENBHOCTH B IIEIAX COXPAHEHHUS CBOETO 370POBbs U OKPYKAIOUIEH MPUPOTHON Cpeibl;
YUHMTBIBATh ONACHOCTh BO3/IEHCTBUS HAa >KUBBIE OPraHM3Mbl ONpPEENEHHBIX BEIIECTB, IOHMMAs CMBICI
ToKa3aTesst MpeeIbHOM TOMyCTUMON KOHIICHTPALIUH.




- OBJIAJICHUE HaBbIKAMHU Y4eOHO-UCCIIEA0BATENLCKOM, IPOSKTHON U
COIMAJIBHOM JIeATEIbHOCTH;

TIK 2.2. TIpou3BoauTh pacdeT u
aHanu3 (GHHAHCOBO-
9KOHOMUYECKHX NOKa3aTesel
PE3yIBTAaTOB IESATEIBHOCTH Op-
TaHH3aIuI

B wacTtu TpyZ0BOTO BOCIIHTAHHUS:

- TOTOBHOCTb K TPY/Ly, OCO3HaHHE LICHHOCTH MaCTEePCTBa, TPYIOIIO0HE;

- TOTOBHOCTb K aKTHBHOM JI€ATEILHOCTH TEXHOJOTHYECKON U COIMaIbHOM
HAMpaBJIEHHOCTH,  CIOCOOHOCTh  HMHHIMHPOBATH, IUIAHUPOBATh U
CaMOCTOSITENTLHO BBIMOJHSTE TAKYIO IESTENHOCTD;

- HHTEpeC K pa3anvHbIM chepam IpodecCHOHATBHOMN AeSITebHOCTH.

I[P 2. BrnageHue CHUCTEMOl XHMHYECKHMX 3HAHHH, KOTOpas BKJIIOYACT: OCHOBOIOJIATAIOIINE ITOHSTHS
(XMMHUYECKHI DJIEMEHT, aTOM, 3JIEKTPOHHAsT 000JI0UKa aToMa, S-, p-, d-3JIeKTPOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, BAJCHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEINEHb OKHUCIEHHS, XHMHUYECKas CBs3b, MOJlb,
MOJISIpHasi Macca, MOJISIPHBIIT 00BEM, YIIIEpOIHbIA CKeJeT, (YHKIMOHAJIbHAS TpPYIIa, paJuKal, H30Mepus,
HU30MEpHl, TOMOJIOTUYECKHH Psijl, TOMOJIOTH, YIJI€BOAOPO/BI, KHCIOPOA- U a30TCOAEPIKAIINE COEIMHEHHUS,
OMOJIOrHYeCKH aKTHBHbBIC BeIIecTBa (YIrJIEBOMABI, JKHPBI, OEJKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE ~ COCAMHEHUS, KPHUCTAUIMYECKash  pelleTka, THIBl XUMHUYECKUX  pPeaKkLuit
(OKHCITUTENILHO-BOCCTAHOBUTEIIBHBIC, 3K30-H JHIOTEPMHUYECKUE, PEAKIMH HOHHOIO OOMEHa), pPacTBOp,
JIEKTPOJIUTHI, HEIEKTPOIUTHI, HIEKTPOJIUTHYECKAs AUCCOLMALIUS, OKUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XHMHYECKOM peakiMy, XMMHYECKOE€ pPaBHOBECHE), TCOPHH M 3aKOHBI (TCOPUS XMMHUYECKOTO CTPOCHUS
opranndeckux Bemiects A.M. BytiepoBa, Teopust 3JEKTPOIUTUYECKON TUCCOLMAINH, IEPUOTUUECKUN 3aKOH
J.M. MenneneeBa, 3aKOH COXPAHEHUS MAacCChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKMH S3bIK XHMHH,
(bakTOJIIOTMYECKUE CBEJCHUS O CBOIMCTBAaX, COCTABE, MOJYYEHHH U OE30MaCHOM MCIIOJIb30BAaHUN BaXKHEHIIIMX
HEOPraHMYECKUX M OPTaHWYECKHUX BEIICCTB B OBITY U MPAKTUYECKOH JeATEIBHOCTH YEIOBEKa; HAMMEHOBAHUS
XHUMHUYECKHX COCIMHEHUI MEXKIYHapOIHOI0 COH3a TEOPETHMYECKOW M NPHKIIAJHONH XUMUHM M TPUBUAJbHBIC
Ha3BaHUS BAXHEHIIMX BEIIECTB. YMETh HPOBOIUTH PACUeThl MO XUMHYECKUM (GopMysiaM U ypaBHEHHUSIM
XHMHYECKHX PEaKIMH C HCIOIb30BAaHUEM (DM3UYECKMX BEIIMYUH, XapaKTEPH3YIOIIMX BEIECTBA C
KOJINYECTBEHHON CTOPOHBI.




2. CtpykTypa U cozieprkaHue o0meo0pa3oBaTeIbHON JUCIUIIINHBI

2.1. O0beM TUCLMIUIMHBI U BUIbI y4eOHOH paboThI

Bun yue6Hoit paboThI

O0ObeM B yacax

O6beM 00pa3oBaTeIbHOM IPOTPaMMBI AUCIUILIHHBI 72
O06BEM paboThI CTYICHTOB BO B3aUMO/ICHCTBHY C IPEIIOIaBaTEIeM 72
B T.4.

OCHOBHOE COZICpIKaHHE 64
BT. U..

TEOpETHIECKOE 00yIeHHE 28
IIPaKTUYECKUE 3aHATHS 30
11a00paTOpHbIE 3aHSITHS 6
IIpodeccroHaIbHO-OPUEHTUPOBAHHOE COIepKaHUE (COAEPIKAHNE IIPUKIIAJHOTO MOJTYIIs) 6
BT. U..

TEOPETHYECKOE 00yUYeHUE 4
[PAKTUYECKUE 3aHATHS

IIpomexxyTouHas arrectais B hopme nuddepeHIIPOBaHHOTO 3a4eTa 2




2.2. TemaTHUuECKUH IUIaH U COJEPIKAHUE AUCIIMILUINHBL

HaumMeHnoBaHue pa3nenos U TeM

Copneprkanne yqeOHOro Matepuaia u (JOpMbl OpraHU3aLUN JESATEIbHOCTH CTYICHTa

O0bem B yacax

Konasl komneTeHmii
(hOpMHPOBAHUIO KOTOPBIX
CIOCOOCTBYET JIEMEHT

IporpaMm
1 2 3 4
OCHOBHOE COJIep)KaHHE 64
Pasnen 1. TeopeTnueckue OCHOBBI XUMUHU 26
Tema 1.1. CozepxaHue yaeOHOro MaTepHana 4 OK 01
OCHOBHBIE XUMUYECKHUE TIOHATHUS U
3aKOHBI, CTPOCHUE aTOMOB XUMMHECKHUX | | XymuuecKuil ssieMeHT. AToM. SIApo aToma, W30ToIbl. DJIeKTPOHHAS 000JI04Ka. JHEPreTHUeCKre YPOBHHU, OLYPOBHH. ATOMHbIE OpOHTAIH,
SJIEMEHTOB S-, p-, d- amemenTbl. OCOOEHHOCTH PACHPEACICHHUS ICKTPOHOB 110 OPOHTAISIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX EPHOJOB. DIICKTPOHHAS 2
koH(pHrypauus atroMmoB. OCHOBHbIC XHMHYECKHE 3aKOHBI.
B TOM umcIle, NpakTHYECKHUX 3aHATHH 2
1. IlpaxTuueckoe 3aHATHE. «OCHOBHBIE KOIMYECTBEHHbIE 3aKOHBI B XMMHH U PAacyeThl 10 ypaBHEHUSIM XHMHYECKUX PeaKLuii». 2
Tema 1.2. ConeprxkaHue yueOHOTO MaTepuaa 4 OK 01
IHepromaeckuii 3aK0H U B ToM 4mclie, NPaKTHYECKUX 3aHATHIA 4 OK 02
Iepronnueckas cucTeMa XMMU4YECKHX TIK 2.2
anemenToB JI. M. MeHzeneeBa, nx cBsi3b | |, TIpaxTideckoe 3aHsaTHe. «M3yueHne epHOMUECKHX 3aKOHOMEPHOCTEH M X B3aHMOCBSI3H CO CTPOEHHEM aTOMOB. 2
C COBPEMEHHOMU TE€OpUEH CTPOSHUs
aTOMOB
2. IIpakTrueckoe 3ausaTHe. «/3ydeHne NepuoANYECKHX 3aKOHOMEPHOCTEH 1 MX B3aHMOCBSI3H CO CTPOSHUEM aTOMOBY. 2
Tema 1.3. CozepxaHne y4eOHOro MaTepraa 4 OK 01
Crpoenne BemecTa | 1. CtpoeHue BemecTBa. XUMHYECKast CBs3b. BHIbl XUMUUECKOM CBS3M (KOBAJIEHTHAsI HEMOJSIPHAS U TTOJISIpHAs, MOHHAS, METAIUTNYECKast). 2
U [pUPOJA  XUMHUYECKOW  CBSsBH. | MexaHH3MbI 06pa30BaHKs KOBAIEHTHON XMMUIECKOH CBs3H (0OMEHHBII M TOHOPHO-aKLENTOPHBIH). BomopoaHas cBs3b. BaleHTHOCTD.
MHuoroobpasue BenecTs DIeKTPOOTPULATEIHHOCTE. CTeIeHb OKUCIIeHNS. VIOHBI: KaTHOHBI M aHUOHBL.
B ToM umcie, mpakTHYECKHUX 3aHATHH 2
1. IIpaxTuueckoe 3ausaTre. «CTpOEHUE BEIIECTBA H IPUPOAA XUMHIECKON CBSI3M. 2
Tema 1.4. ConeprxaHue yueOHOTO MaTepraia 3 OK 01
Knaccudukanus, OK 04
H HOMEHKIIATypa HeOpTraHHUCCKUX 1. Knaccu¢ukammst HeopraHHIeckux BeriecTB. HoMeHKIaTypa HEOpraHNUEeCKHX BENIeCTB (OKCHJIBI, THIPOKCHIBI, KUCIIOTHI, Colv). BemecTna
BEIECTB MOJIEKYISIPHOTO M HEMOJIEKYIISIDHOTO CTPOEHHMS. ATperaTHble COCTOSIHHUS BellecTBa. Kpucrammmdeckume M amopdHbIE BeIIeCTBA. 3aKOH 1
IOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPHCTALIMYECKHX PEMICTOK (aTOMHAs, MOJICKYISIpHAs, MOHHAs, MeTajulpdeckas). 3aBUCHMOCTB
CBOJICTBA BENIECTB OT TUIA KPUCTAJUTMIECKOH PEIIETKH.
B ToM uncie, npakTHYeCKHUX 3aHATHI
1. IlpakTnueckoe 3aHsTre. «HOMEHKIaTypa HEOPraHMIECKHUX BEIECTBY. 2
Tema 1.5. ConeprxkaHue yueOHOTO MaTepHrana 1 OK 01




THIbl XUMUYECKUX peaKL1i 1. Xumudeckas peakuus. Kiaccupukanus XUMUYECKHX PEaKlUUii B HEOPraHUYECKOH M OPraHUYeCKON XUMHH. 3aKOHBI COXPAHEHHUSI MacChl OK 02
BEIIECTBA, COXPAHCHMS M MPEBPAIICHUS SHEPTHU TPU XMMHYECKHMX peakuusx. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIMH (ypaBHEHUS K 2.2
OKHCIICHHUS-BOCCTAHOBIICHHSI, CTCIICHb OKHCIICHHS, OKHCIIHTENb U BOCCTAHOBHUTENb, OKHCIUTENFHO-BOCCTAHOBHTENbHEIE PEAKIIUU B NIPUPOJE,
IPOU3BOJICTBEHHBIX IIPOLECCAX U XKU3HEEATEILHOCTH OPraHU3MOB).
1
Tema 1.6. CozepxaHue yaeOHOro MaTepHana 4 OK 01
CKOpOCTb XUMHYECKHX PEAKIIH. OK 02
XUMIICCKOC DABHOBECHE 1. CKOpOCTb peakiuy, ee 3aBUCUMOCTE OT PAa3IUYHEIX (paKTOPOB: IPHUPOABI PEarHPYIOMINX BEIIECTB, KOHICHTPAIIMH PEarupyIoNIuX BEIIECTB, K 2.2
P TeMIepaTypbl W IUIOMAJH PEaKUHOHHOW MOBEPXHOCTH. TerioBbie 3(G(HEeKThl XUMHUUYECKUX PEAKIHMil: 9K30- M IHIOTEPMUUYECKHE PEaKIHu. 2 ’
OOpartuMble peakuuy. XUMUYecKoe paBHoBecHe. DaKTOpbl, BIMAIOIIME HA COCTOSHME XUMHYECKOIO PaBHOBECHUs (KOHLIEHTpALUS PEareHTOB
WITH TIPOJYKTOB PEaKIuy, faBieHue, Temueparypa). [Ipunmun Jle [latense.
B TOM umcIle, NpakTHYECKHUX 3aHITHH
1. Ipaktideckoe 3aHsATHE. «BiUsHIE pa3IUIHBIX (PaKTOPOB HA CKOPOCTH XUMHUYECKON PEaKIUmy.
Tema 1.7. CoJeprkaHue yueOHOro MaTepuaa OK 01
PacTBOpbI, TEOPHst HEKTPOIUTHIECKON PacTtBopsI. Bujtbl pacTBOpoB 10 coziepKaHMIO pacTBOPEHHOro BemecTBa. PactBopumocts. IonsATHe 0 aucnepcHbIX cuctemMax. McTHHHBIE H OK 02
NUCCOLMAIMHI U HOHHBIH 0OMEH KOJUIOMIHBIE pacTBOpEI. MaccoBast oist BemecTa B pactBope. Ilonstne o BomopoxHoM mokasarene (pH) pactBopa. DieKTporuTHIecKas 2 OK 04
nccoupanys. CHIIbHBIC U c1a0ble 3JIEKTPOJIMTHI, HEAIEKTPOIUTHI. Peakiu noHHOro oOMeHa. OK 07
B ToM umcie, 1a060paTOpHBIX paboT 2 K 2.2
1. JTabopatopHast padota Nel «IIpuroroBieHre pacTBOPOBY. 2
KonTtponbHas pabota 1 CTpoeHHe BelecTBa  XUMHUYECKUe peakiny (1o pazaeny 1) 2
Paznen 2. Heoprannueckast XuMust 10
Tema 2.1. CoJeprkaHne yueOHOTro MaTepraia 6 OK 01
DuU3HKO-XUMHYECKUE CBOHCTBA Meraws. ITonoxenne MeTamioB B ITepHOAMYECKON CHCTEME XHMHYECKHX 37eMeHTOB. OCOGEHHOCTH CTPOCHHS SJICKTPOHHBIX 06OJIOYEK OK 02
HEOpPraHMYCCKHNX BCILICCTB aToMOB MeTauioB. O6mme ¢Qusmdeckne cBoiicTBa MeramioB. CIUTaBbl METAUIOB. DNEKTPOXHUMHYECKHUI sl HANPSHKEHHH METasioB. 1 OK 04
XuMHYecKHe CBOWCTBA BaKHEHIINX METAJUIOB (HATPUi, KaJdui, KaJdbLUi, MarHUH, aJIOMUHUH, IIUHK, XPOM, XKEJIe30, MeJlb) U UX COCAUHECHUMH. MK 2.2
O61pe crocoObl HomydeHus: MeTaiuloB. [IprMeHeHne MeTauIoB B OBITY M TEXHHKE.
Hemeramnsl. [lonoxenne HemeramioB B Ilepuoguyeckod cucreMe Xumudeckux snemeHtoB JI.M. MenneneeBa u 0COOEHHOCTH CTPOCHUS
aToMoB. Du3HYecKne CBOMCTBA HEMETALIOB. AJUIOTPOIHNS HEMETaIoB (Ha MpUMepe KHCIopoaa, cepbl, Gocdopa u yriaepona). XUMHIECKHE 1
CBOICTBA M NMPUMEHEHHE BAKHEHIINX HEMETaUIoB (TaJloTeHOB, Cephl, a30Ta, (ocdopa, yriiepora U KpeMHUs) U HX COSIUHEHHI (OKCHIOB,
KHCJIOPOZICOAEPKAIIMX KUCIIOT, BOZOPOAHBIX coeMHEHNH). [IpuMeHeHne Ba)KHEHIINX HEMETAJUIOB M UX COSIMHEHUI.
X¥MMIYecKHe CBOWCTBA OCHOBHBIX KJIaCCOB HEOPTraHMYECKHX BEIIeCTB (OKCHIOB, TMIPOKCHIOB, KHCIOT, coieil u ap.). ['eHeTnueckas cBs3b
HEOPraHHYeCKHX BELIEeCTB, MPUHAISKAIINX K Pa3IMYHBIM K1accaM. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB IPOCTHIX BEIECTB, BOAOPOJHBIX 2
COCIUHEHHH, BHICIINX OKCHIOB U THIPOKCHIOB.
B TOM umcnie, MpakTHYECKHUX 3aHATUH 2
1. IlpakTnueckoe 3ausTre. «PU3NKO-XUMHYECKHE CBOWCTBA HEOPIaHHIECKUX BEIECTB). 2
Tema 2.2 Conepxanue yueOHOro MaTepHaia OK 01
VnenTH(HKAINS HEOPTaHHIECKUX B ToM uucne, na6opaTopHBIX paboT OK 02
BEIIECTB OK 04
1. JlaboparopHas pabora Ne2 «MneHTrduKaIys HeOPraHMIECKHX BEIIECTBY. 2
Kontponbras pabora 2 CBolicTBa HEOPraHNYECKHUX BenlecTs (110 pasnery 2) 2




Paznen 3. Teopernueckre OCHOBBI OPraHUYECKONH XUMHUH

4
Tema 3.1. CozepxxaHne yaeOHOTO MaTepHaa 4 OK 01
Kraccuduxanms, ctpoenue u
HOMEHKJIATypa OPTaHHYECKHX BEIIECTB IIpenmer opraHHMYecKOil XMMHU: €€ BOSHHKHOBEHHE, Pa3BUTHE M 3HAUCHHE B IOTYyYEHUH HOBBHIX BEIIECTB H MaTepHasoB. TeopHs CTpoeHHs
JIEATENBHOCTH YEIOBEKa opraHmdeckux coeauHeHHii A.M. byriepoBa, e€ ocHoBHbIe mHonoxeHUS. CTPYKTypHBIE (OpMyIBI OpraHHYECKHX BemiecTB. I'omosmorus,
u3oMepus. XMMUYECKast CBSI3b B OPraHMYECKHX COSMHEHHUSX: KPAaTHBIC CBA3M, G- U TT-CBSI3U. 2
IpencraBnenue o KIaccu(pUKaIK OpraHUIECKUX BemecTB. HoMeHKIaTypa opraHH4eckuX COeAUHEHHUI (CHCTeMaTHdecKas) i TPHBHAIbHbIC
Ha3BaHUs BAKHEHUIINX NpecTaBUTeNeil KIIacCOB OPraHMIECKHX BEIIECTB.
B ToM umcne, nmpakTHueckux paboT 2
1. Ilpaxtuueckas pabora. «KHoMeHKIaTypa OpraHH4eCKHX BEILIECTBY. 2
Pasnen 4. YrieBogopoast 6
Tema 4.1. ConeprxkaHue yueOHOTO MaTepraia 4 OK 01
YrneBogopoabl ¥ UX IPUPOIHBIE OK 02
HCTOYHHUKH . OK 04
1. IpenenbHble YriaeBOAOPOIbI (AIKAHBI): COCTAB M CTPOCHHE, TOMOJOTHUYECKHU psiA. MeTaH W 3TaH: COCTaB, CTpOeHHE, (DH3UYECKHE U 1 K 2.2
XMMHYECKHE CBOWCTBA (PEaKIMU 3aMELICHHs U TOPEHHUS), IT0JIyY€HHUE U IIPUMEHEHHUE. ’
2. HenpenenbHble yriaeBoiopoibl (aIKEHbI, alKaAueHbl, aJIKUHBI). AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKHH psiA. DTUICH U HPOIMIICH:
cOCTaB, CTpOeHHE, (H3MYeCKHe W XHMHUYECKHE CBOWCTBA (PeakIMU THIPHPOBAHUS, TaJOTCHUPOBAHUS, THIPATalUH, OKHUCICHUS U
MOJINMEPH3AINH) OJIyIeHNEe U IIPUMEHEHHUE.
Ankanuensl: Oyraguen-1,3 u MetwiOyraaueH-1,3, XUMUUECKOE CTPOECHHE, CBOWCTBA (peaKLysl MMOJMMEpPHU3aLMK), IPUMEHEHHE (11 CUHTE3a 1
HPUPOIHOTO U CHHTETHIECKOr0 KaydyKa U Pe3HHBI).
AJIKVHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOIMYECKHH psil. ALETHIICH: COCTaB, XUMHUYECKOE CTPOCHHE, (GPU3MIECKHe M XHUMHIECKHE
CBOHCTBA (PEaKINK M'HAPUPOBAHMS, TAIOTCHUPOBAHNS, THAPATALIME TOPEHHS), OMy4EeHHE U TIPUMEHEHNE (MCTOYHUK BBICOKOTEMIIEPATypPHOTO
TUIAMEHU JUIS CBapKHU U PE3KH METAIIOB)
3. ApoMaTHYecKHe YTIICBOAOPOAbI (apeHsl). BeH30odq M TOMyoNl: cOoCTaB, CTpOeHHE, (QU3MYECKHE W XHMHYECKHE CBOWMCTBA (peakuuu
TajJOreHUPOBaHMsI M HHUTPOBAHWS), IONy4YeHHE M IpHMeHeHWe. TOKCHYHOCTh apeHOB (BIMSHHE O€H307a Ha OpPraHM3M 4YelOBeKa).
Ienernyeckas CBsi3b MEXAy YIJIEBOJOPOJAMH, NPUHAUICKAINMMH K pasiIMYHBIM KiaccaM. IIpHpOJHBIE HCTOYHHKU YIJICBOAOPOIOB. 2
Ilpuponublii Ta3 u momytHble HedTaHble Tasel. Hedrh m e€ mpoucxoxaenue. CriocoObl mepepaboTKH HE(PTH: NMEPETrOHKA, KPEKHHT
(TepMuuecKui,  KaTanUTHYecKWi), Tmmpomu3. IIpomykTl — mepepaGOTKM — He(TH, WX IpPUMEHEHHEe B  IPOMBIIUICHHOCTH
u B ObITy. KaMeHHBIH yrosb ¥ NPOIYKTHI €ro NepepadoTKH.
Tema 4.2. Coxnepxanne yaeOHOTO MaTepHaa 2 OK 02
DU3HKO-XUMHUYECKHE CBOHCTBA OK 04
YITIEBOZIOPOIOB B ToM umcre, 1a00paTOpHBIX paboT 2
Jlaboparopnas padorta Ne3 «CBoiicTBa yriIeBOJOPOIOBY. 2
Paznen 5. Kucnoponoconepsxaiye OpraHHueckue CoeTMHEHHS 10
Tema 5.1. Coxnepixanne yaeOGHOrO MaTepHaa 1 OK 01
Crnuptsl. ©enon OK 07
1. IlpenenbHble ORHOATOMHBIE CIUPTHI (METAaHON M 3TAHON): CTPOCHHE, (DH3WYECKUE M XUMHYECKHE CBOICTBA (PEakIMU C AKTUBHBIMU
METaJUIaMH, TJIOrEeHOBOAOPOJaMH, TOPCHHE), IPUMEHCHHE. BOTOPOHEIC CBA3H MEXIY MOJICKylTaMH CIHpTOB. PHU3HOIOrHYECKOE JICHCTBIE 1

METaHOJIa ¥ 3TaHOJA Ha OPTaHU3M 4eloBeka. MHOroaTOMHbIC CIIMPTHI (ITUICHIIINKOIb U TIULEPHH): CTPOCHHE, (pU3HIECKHE U XUMUICCKHE
CBOMCTBA (B3aMMOJIEHCTBHE CO MIENIOYHBIMU METAJUIAMH, KaUeCTBEHHAs! PEaKLUsl HA MHOTOATOMHBIE CIIUPThI). PU3HOJIOTHUECKOE JICHCTBHE HA

10




OpraHusM 4e€JIOBEKa. HpHMeHCHI/IC TIUOEepUHA U STUJICHITIMKOJIIA. ®denou. CTpOCHHC MOJICKYIIbI, (1)[/[31/['—[601(1/[6 M XMMHUYECKHUE CBOHCTBA (peHona.
TOKCHYHOCTB (1)6HOJ'Ia, €ro (1)H3HOJ'IOFI/I'{CCKOC JIeiicTBUE HA OpraHu3M 4€JI0BCKaA. HpI/IMeHeHI/Ie q)CHOJ'Ia.

Tema 5.2. CozepxxaHue yaeOHOTO MaTepHana 1 OK 01
Anbaeruipl. OK 02
Kap6oHOBbIE KHCITOTEL 1. Anpmeruasl u KeToHHI (GopManbaerun, aneTanbAerdy, aleToH): CTpOeHUe, (pU3HIeCKHe W XUMHUYECKHEe CBOHCTBA (PeaKIMH OKHUCICHHS H OK 04
Croxusie pupsr BOCCTaHOBJICHNS, KaUeCTBEHHBIE PEAaKIUN), NOMydeHHe U npuMeHeHHe. OXHOOCHOBHEIE IpeIeNbHbIe KapOOHOBEIE KHCIOTHI (MypaBbUHAs U
YKCyCHasi KHCIIOTBI): CTpOCHHE, (HH3HYECKHEe W XMMHYECKHE CBOiicTBa (0OLIME CBOICTBA KHCIOT, PeaKius dTepUPUKALHUK), MOIyICHHEe U 1
npuMeHeHne. CTeaprHOBasi U OJEMHOBAst KUCIOTHI KaK MPEICTAaBUTEIH BBICIINX KapOOHOBBIX KHCIIOT. MblIa Kak COJM BBICIINX KapOOHOBBIX
KHCIIOT, X Motomiee aelicTBue. CroxHble dQUPH Kak MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['maponn3 ciokHeIX d¢upos. JKupsl. ['maponns
skupoB. [IpumeHenue xxupoB. buosornyeckas poib KUPOB.
Tema 5.3. ConeprxaHue yueOHOro MaTepuaia 4 OK 01
VrieBompl - . OK 02
VYrieBoapl: coctas, KiacCu(pUKaLus YIIeBOA0B (MOHO-, IU- U MOJMcaxapu/pl). [ 1oko3a — npocTteinmii MoHOCaxapua: 0COOEHHOCTH CTPOCHHUS OK 04
MOJIEKYIIbI, (pU3MIeCKHe U XUMUYECKHe CBOMCTBA TIIIOKO3BI (B3auMozeiictBue ¢ runpokcuaoM Meau (II), okucieHne aMMHa4YHBIM PacTBOPOM
okcuaa cepebpa (I), BoccTaHOBiIEHHE, OpOXKEHHE IJIFOKO3bl), HAXOXJIECHHE B IPUPOJE, NMPUMEHEHUE IIIIOKO3bI, OMOJIOTHYEcKas poib B 4
JKU3HEJEATEIPHOCTH opraHm3Ma dyenoBeka. Porocunre3. dpykroza kak n3omep rimoko3bl. Caxapo3a — NpecTaBUTENb AUCAXaPHIOB,
THAPOJIN3 caxapo3bl, HAXOXKJIEHHE B IPHPOJEe U NpuMeHeHHne. [lonmcaxapuibl: Kpaxmal H LEJUII0n03a Kak IpHpoaHsle moiauMepsl. CTpoeHue
KpaxMaJa H LeJUI0I03bl, (pU3ndecKre 1 XMMHUUECKUe CBOHCTBA KpaxMalia (THAPOJIN3, KaueCTBEHHAs PEaKIUs C HOIOM).
Tema 5.4. Conepxanue y4eOHOro MaTepuana OK 01
DU3HKO-XUMUUECKHE cBoiicTBa OK 02
B ToM umcie, npakTHYEeCKHX paboT
KHMCJIOPOZIOCOAEPKAILUX ~ OPraHUYeCKUX 7 OK 04
COCTMHCHUH 1. Ilpaktuueckas pabota. «HoMeHKIATypa KHCIOPOIOCOAEPIKAILIMX OPraHUYECKUX COCTMHEHHI.
2. lpakTryeckas padora. «XUMUUECKUE U (PU3NIECKHE CBOMCTBA KUCIOPOIOCOAEPIKAILUX OPIraHUYECKUX COCIMHEHUS. 2
Paznen 6. Azorcoaepxaliye opraHM4ecKie COeJUHEHUS 4
Tema 6.1. Coneprxanue yueOHOTO MaTepraia 4 OK 01
AMMUHBI vR— = OK 02
AMHHORHCIOTE! 1. AMHHBI: METHJIAMHH — IPOCTEHIINHA NMpPEeICTaBUTEIb aMHUHOB: COCTaB, XHMHYECKOE CTpOCHME, (DH3MYECKHEe M XMMHUYECKHE CBOWCTBA, OK 04
e ’ HAXOX/ICHHE B IIPUPOJIE. AMHHOKHCIOTHI Kak aM(OTepHbIE OPraHM4eCKHe COSANHEHH. DU3NUECKHUEe U XUMHUYECKHE CBOICTBA aMHHOKHCIIOT
(Ha mprMepe IIHIMHA). Broiornyeckoe 3HaueHHEe aMHHOKHCIOT. [lenTuapl. Benkn kax mpuponusle nonuMepsl. [lepBrudHasi, BropudHas U 2
TpEeTHYHas CTPYKTypa OenkoB. XMMHYECKHe CBOWCTBA OEJIKOB: THAPOIN3, JCHATypallHsl, Ka4eCTBEHHbIE PEAKINK Ha OCIKH.
B ToM umcIe, mpakTHIECKHX paboT 2
1. IIpaktuueckas pabora. «CBONHCTBA a30TOCOEPKANIMX OPTaHUYECKUX COCAUHEHHI. 2
Pazznen 7. BoICOKOMONEKYIISIpHBIE COSIMHEHUS 2 OK 01
OK 02
Tema 7.1. ConeprxaHue yueOHOTO MaTepHraia 2 OK 04
ITnactMaccsl. K 2.2
Kayuyxu. Bonokua B ToM uncie, mpakTHYECKHX paboT 2
1. IlpakTnueckas pabota. «CHHTE3, aHATH3 ¥ KJIACCH(HUKALNS BEICOKOMOJIEKYIISPHBIX COSIMHEHHID 2
Konrponbhas padota 3. CTpyKTypa ¥ CBONCTBA OPraHUYECKMX BEHIECTB (110 pasmeiam 3-7) 2
[IpotheccronaIbHO-OPUEHTHPOBAHHOE CoiepKaHue (conepkaHue IPUKIIAJHOTO MOJIYIIS) 6
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OK 01

OK 02
Pa3nen 8. Xumus B ObITY U IPOU3BOJCTBEHHOU JEATEILHOCTU YEIOBEKA 6 OK 04
OK 07
K 2.2
Tema 8.1.
X UMICOKUE TEXHOTOTMH CozepxxaHue yaeOHOTO MaTepHana 6
B [IOBCE/IHEBHON 1. IlpaBuna SKONOTUYECKH 1LIEIECOOOPAa3HOrO MOBEACHUS] B OBITY W TPYHOBOM [IEATENPHOCTH B LEIX COXPAaHEHHS CBOETO 370POBbS U
1 Ipo(heCCHOHATLHON JeATENLHOCTH OKpY)KaloIllell NPUPOAHON Cpeibl, ONACHOCTb BO3ACHCTBUA Ha >KMBbIE OpPraHU3Mbl OpPraHMYECKMX BEIIECTB OTAENbHBIX KJIACCOB
4eJIoBeKa (yrneBogopoabl, CIHPTHL, (DEHONBI, XJIOPOPraHHYECKHEe IIPOU3BOAHBIE, AaNBACTHABI U Jp.), I[OKa3aTelb MPEIeNbHO IOITyCTUMOMN
KOHLICHTPALIMK U €ro UCIOJIb30BaHUE. Poiib XMMUM B 00€CHIEYEHUH 3KOJIOIMYECKOH, SHEPreTHUECKON U NMUIIEBON 0€3011aCHOCTH, pa3BUTHH
MEIMIMHbI, CO3JaHUM HOBBIX MAaTEPHANIOB (B 3aBUCHMOCTH OT BHJA NPO(ECCHOHAIBHOH NEATEIbHOCTH), HOBBIX HCTOYHHKOB SHEPIUH 4
(anpTepHATHBHBIE MCTOYHHKU dHeprun). [IoHATHE 0 HayYHBIX METOJAaX MO3HAHMS BEHIECTB U XUMHUYECKUX peakuuid. IIpexcraBimeHus o6
00IIMX HAy4YHBIX IPUHIHUINAX IIPOMBIIUICHHOTO MOJyYCHHs BOXXHEHIINX BellecTB (Ha MPUMEpax MPOM3BOJACTBA aMMHUAKa, CEPHON KHCIIOTHI,
MeTaHosla). XUMHUS U 370pOBbE 4YEJIOBEKa: IpaBuiia OE30MaCHOr0 HCIIOJIb30BAHUS JIEKAPCTBEHHBIX IIPErapaTroB, OBITOBOH XUMHUHU B
MIOBCEIHEBHOM JKH3HH.
B ToM uncne, mpakTHYEeCKHX 3aHATUH 2
1. Ilpaktuueckoe 3austue. «[IpuMeHeHNE XMMHUUYECKUX BELIECTB U TEXHOJIOTHH € y4eToM Oyny1ueit mpodeccCOHaIbHON AESTENEHOCTHY. 2
IIpomexyTrouHas aTrectaiys B popme nuddepeHInpoBaHHOTO 3a4eTa 2
72

Bceero
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3. YcioBust peanusanyu nporpamMmmsal 06m€06paBOBaTCJ’ILHOﬁ JACIHUATLIAHBI

3.1. MaTepuanbHO-TeXHHYECKOE 00eCTIeueHUE

I[J'Iﬂ peanusaly NporpaMMbl JUCHUINIMHBI IPEAYCMOTPEH KaOHWHET XHUMHUH, OCHAIICHHBIN 060pyI[OBaHI/I€M, TCXHUYCCKMMU CPEACTBAMU 06yqemm.

Ne | HaumenoBanue 000py1oBaHus I KomnugectBo

I Crienpanu3upoBanHas MeOeNb U CUCTEMbI XpAaHEHHUS

OcHoBHOE 000pyHOBaHUE

1 Crou ydeHHYIeCKHit 13

2 Cryn ydeHHYecKHit 25

3 Cron npenogaBatens C SIMUKaMU 7 XPaHCHUS 1

4 Kpeciio npenonasaresis 1

5 HuTepaktuBHas naHens Lumien LMP6503ELRU 1

6 lxad nist xpaHeHUs! y4eOHbIX TOCOOHH 2

7 CTeH/ibl HACTEHHBIE 3

II TexHuuyeckue cpeacTa

OcHoBHOE 000pyIOBaHUE

1 CereBoil GpuiIbTp 1

2 MynbTHMeIHHBIA KOMIUIEKC (MyJIbTHMEMa-TIpoekTop Benq, akycTHueckas cucreMa Sven ), HaCTEHHBII 9KpaH 1

3 Komnbtotep npenogasareist (O~ " cripasodHo-nipaBoBas cicTema Koncynsrant ILmoc (cetepas (aiii-cepepHas 1
Bepest), antuBupycHoe 10O Kaspersky)

4 VR ouku (04kH BUPTyaJIbHOH peasibHOCTH) ¢ IO o xumuu 18

5 Ikad s xpanenus: VR obopynoBanust 1

111 [leMOHCTpalMOHHbIE y4eOHO-HATJISAHBIE [TOCOOUS

OcHoBHOE 000pyOBaHNE

1 Hudpossie YMK Pa6oune mporpaMMbl AUCHUILTHHBL, KAJTCHIAPHO-TeMATHYECKHH TU1aH, (OHI OLEHOYHBIX CPEICTB 0

mucuurae, LMS Moodle

3.2. npopmMannoHHOE 00ecTieueHne peain3aluy IporpaMmbl

Jnst peanusanyy IporpaMMbl  OMONHOTEYHBIH (DOHI OpraHM3alMM HMeeT OJJIEKTPOHHBIE 00pa3oBaTelbHble W HH(OPMALMOHHBIE PECYPCEHL,

PEKOMEHIOBAHHBIC UIA UCIIOJIb30BAHUA B O6paSOBaT€J'IbHOM ponecce, HE CTapuIC IATH JICT C MOMEHTA U3JaHU .

OCHOBHBIE DJIEKTPOHHBIC U3JaHUA:

1. Pymsuruc, I'. E. Xumus. ba3oBblit ypoBeHb : y4eOHHK Uil 00pa30BaTeIbHBIX OPraHu3alfi, peaan3yonrX 00pa3oBaTe/ibHbIe IPOrPAMMBI CPETHETO
npobeccuonansroro obpaszosanus / I'. E. Pymsuruc, ®. I'. ®enpaman. — 2-e usz., crep. - Mocksa : [Ipocseruenne, 2025. - 337 ¢. — (Yuebnux CIIO). - ISBN
978-5-09-124954-5. - Texkcr : anekrpoHHsIil. - URL: https://znanium.ru/catalog/product/2202350

2. Pageuxwii, A. M. Xumus : 6a30BbIif ypOBEHb : TPEHUPOBOYHBIE U MPOBEPOUHBIC PabOTHI : yueOHOE ocoOue, pa3paboTaHHOE B KOMIUIEKTE C
y4eOHUKOM [T 00pa30BaTeIbHbIX OPraHU3alNid, PeATH3YIOINX 00pa3oBaTeIbHbIC IPOrPaMMbI CPEIHEr0 HpodeccronanbHOro odopasosanus / A. M. Paxerkuit.
— 2-e m3j1., crep. — Mocksa : [Ipocsemmenue, 2025. — 81 ¢. — (Yuebuuk CI10). — ISBN 978-5-09-124962-0. — DBbC Znanium — URL:

https://znanium.ru/catalog/product/2202356
ﬂ,OHOJ’IHI/ITeJ'IBHLIe HUCTOYHHKH:

1. Caiit, mOCBSIIEHHBIH IpakTHYeCKoi paboTe B maboparopun http://orgchemlab.com/

2. CaliT 0 XMMHU: KJIaCCHYECKHE yIeOHHKHU, CIIPAaBOUYHUKH, SHIIUKIIONEIUN, HOUCK OPTaHMIEeCKUX H HEOPIaHWYECKUX PEeaKlui, COCTaBIeHHE ypaBHEHHI

peakiwit http://www.xumuk.ru

3. HeKOMMep‘{eCKHﬁ calT OHHaﬁH'06pa3OBaHHH, COICPKUT MHOI'0O HMHTEPECHBIX 06pa3OBaT€HBHHX KypcoB H BUJICOJICKITMH IS IMKOJIBHUKOB,

CTY/IeHTOB 1 yuuTesei. EcTe HeckoibKo KypcoB 1o xumud. http://gotourl.ru/7180

4. KoHTpOIIB 1 OIIeHKA Pe3yIbTaTOB OCBOCHHS 00IIe00pa30BaTEIbHOMN AUCIUILTHHBI

KonTpoins u oenka pe3yIbTaToB OCBOSHUSI 00111€00pa30BaTeNbHOM AUCIHUILTHHBI PACKPBIBAIOTCS UYepe3 AUCLUILIMHAPHBIC Pe3yIbTaThl, HalpaBICHHbIC

Ha opMupoBaHne 06IMX U TPOo(EeCCHOHATHFHBIX KOMITETEHIMH 0 pa3/ieNiaM i TeMaM COJIepXKaHHs yqeOHOro MaTepuaa.

OK 02. Mcnonbs30BaTh COBPEMEHHBIE CPEICTBA MOUCKA, aHATHU3A U
HMHTEpIIpeTay HHPOpMALUK, 1 UHOOPMAIIMOHHBIE TEXHOJIOTUH IS
BBITIOJTHEHHUS 33/1a4 PO(ECCHOHATBHON e TEIbHOCTH

Tema 1.2,1.4,1.6,1.7

Tema 2.1,2.2

Tema 4.1,4.2

Tema 5.2-5.4
Tema 6.1
Tema 7.1
Tema 8.1

O0mas/mpodeccuonaabHasi KOMIETEHIHSsI Tema Tun oneHoYHBIX MEPONPUATHIA
OK 01. BeiGupats criocoOsl pemenus 3a1a4 npodeccuoHaabHON Tema 1.1-1.7 TectupoBanue
JIeATENbHOCTH TPUMEHHUTENIBHO K PA3IMYHBIM KOHTEKCTaM Tema 2.1,2.2 VCTHBIH ompoc
Tema 3.1 Pelenue pacuéTHbIX 337124
Tema 4.1 Ha6uroieHue 3a X010M
Tema 5.1-5.4 BBITIOJIHEHHS IPAKTHKO-
Tema 6.1 OPHEHTHPOBAHHBIX 3a/IAHUH
Tema 7.1 IpencrapieHye pesynIbTaToB
Tema 8.1

MPaKTHYECKHX U JTaOOPaTOPHBIX paboT
IIpoBenenne XMMHU4IECKOTO
JKCIIEpHMEHTa

Beinonnenue

KOHTPOJIBHBIX

pabor o

pasaenam JUCIHIUTHHBL

OmneHKa caMOCTOSATENHHO BHITOTHEHHBIX
3aJaHAi

3amurta pemeHus Keic-3a1ad (¢ y4eToMm
Oynyuieit mpodeccroHaIbHOM
JIeATETTLHOCTH)

BeinonHeHue 3ajaHui TPOMEXKYTOUHOH
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OK 04.
D¢dpexTUBHO B3aUMOACIHCTBOBATh M Pa00OTaTh B KOJUICKTHBE U KOMaH[Ie

Tema 1.7
Tema 2.1,2.2
Tema 4.1,4.2
Tema 5.2-5.4

Tema 6.1

Tema 7.1

Tema 8.1

OK 07. CozeiicTBOBaTh COXpaHEHHIO OKPYKAIOLIEH Cpeibl,
pecypcocOepexeH IO, IPUMEHATh 3HAHU 00 H3MEHEHHHU KIIMMATa,
MPUHLHMIIBI OEPEIITMBOTO IPOH3BOACTBA, d)(HEKTHBHO ACHCTBOBATH B
4pe3BbIYAHHBIX CHTYALUSX

Tema 1.7
Tema 5.1
Tema 8.1

1K 2.2. [Ipou3BoauTh pacyer 1 aHaau3 GUHAHCOBO-IKOHOMHYECKHX
NOKa3aTesel pe3yIbTaToB JeATeNbHOCTH OpraHu3aiu

Tema 1.2
Tema 1.5
Tema 1.6
Tema 1.7
Tema 2.1
Tema 4.1
Tema 3.3
Tema 7.1
Tema 8.1

aTTeCTanuu
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