DOEJEPAJIBHOE ATEHTCTBO KEJIE3HOAOPOXXHOI'O TPAHCIIOPTA

@enepanbHOe TOCYIapCTBEHHOE GI0KETHOE 06pa3oBaTebHOE YIPEeXICHHE BBICUIEr0 06pa3oBanms
«IlerepGyprexnii TOCYNApCTBEHHbIN YHHBEPCHTET IyTeli co00menns
Hmneparopa Anexcanapa I»

(®I'bBOY BO IIT'YIIC)

Benukonykekuii puanan CYIIC

WHHKEBHY

00/1.04 XUMUSI

ona cneyuanvnocmu
23.02.01 Oprauunzauus [I€peBO30K H ynpaBJieHHe HA TpaHcnopTe (1o BHAam)

KBanmudukarms — texnui
BUJI MIOATOTOBKY — 6a30Bag

®opma 06yueHHs — ouHas

Benvkue Jlyku

2024



Paccmorpeno Ha 3acenannu [{K npenoaasareneit
JucuummmH cnenuansHocTH 23.02.01

poToKoiI Ne 1z ot « 3 » AAZl—"2024r.

Ipencenarens Z : /B.B.Anexcannpos/

y/

Pabouas mporpamma oOmeobpasoBarenbuoii  aucmmmmueel  OOJ.04  Xumus
paspaborana Ha  ocHOBe  TpebGoBaHuii  DefepalbHOIO  TOCYAAPCTBEHHOTO
00pa3oBaTeNBHOTO  CTAaHAApTa CpefHero obuiero o6pa3oBaHMA, YTBEPKIEHHOIO
nprkazoM MuHucrepcTBa oOpazoBaHuss u Hayku P® Ne413 ot 17.05.2012 r.,
NpeAbsABISIEeMBIX K CTPYKTYpe, COAEPXKaHHI0 W  pe3yJabTaraM  OCBOEHHS
obmeobpazoBatensHod  gucnummabl  OOJ[.04 XuMHA, B  COOTBETCTBHH  C
PexomeHIalMAMK 110 OpraHHM3allMX IIOJyYeHHsS CpeJHero oOmero oOpa3oBaHUS B
npenenax OCBOEHMS 00pa3oBaTENbHBIX IPOrPaMM CpeaHero MpodeCCHOHAIBLHOIO
oOpasoBanus Ha 0aze OCHOBHOrO o0OINEro O0Gpa3sOBaHHs, C Y4eTOM TpeGOoBaHHUIl
(penepanbHBIX TOCYNApPCTBEHHBIX OOpa30BaTENbHBIX CTaHAAPTOB M IIONyYaeMoii
Npo(ecCcHy I CHelHaNTbHOCTH CPENHEro MPOECCHOHATFHOTO 00pa30BaHMUs.

Paspaborumk mporpammsr: Benukonykckuit ¢unman ¢enepasbHOro rocyaapCTBEHHOIO
Or0/KETHOrO  00pa3oBaTENBHOTO  YUpeXACHHMs  Bbicmiero  obpasoBanus  «IlerepOyprexmit
roCyapCTBEHHBIN YHUBEPCUTET NyTer coodimenus Mmneparopa Anexcarapa I».
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1. O0mas xapakrepucTuka padodeil mporpaMmmsl 001e00pa3oBaTe/JIbHOU
aucnuminabl O0/1.04 Xumus

1.1.MecT0 AMCUMIUIMHBI B CTPYKType OCHOBHOil Npo(eccHOHAIbHOU
o0pa3oBaTe/IbHOU MPOrPaMMBbI

O6meobpasoBarenpHas aucuuiuimHa OOJ1.04 Xumust sBisieTcss 00s3aTeIbHON
4acThl0 0O0HIe00pa3oBaTeNbHOrO IMKIAa oOpa3zoBaTenbHOM mnporpammbel CIIO B
coorBercTBUA ¢ PI'OC mo cnenmansHocT 23.02.01 Opranuszanus NEPEBO30K H
yIpaBJICHUE HA TPaHCHIOPTE (IO BUIaM).

1.2. leau u mu1aHupyemMblie pe3yJabTaThl OCBOCHUS TUCHUIIIMHBI

1.2.1. lean u 3aaa4y JTUCHUILTHHBI

@OpMHUpPOBAHUE Y CTYIECHTOB NPEACTABICHUS O XUMHYECKOM COCTABIIAIOLIEN
€CTECTBEHHO-HAYYHOM KAPTHUHBI MUpPA KAK OCHOBBI MPUHSATHUS PEIICHUN B KU3HEHHBIX
Y ITPOU3BOJCTBEHHBIX CUTYAIMAX, OTBETCTBEHHOI'O IIOBEACHUS B IPUPOIHOU CpeLe.

3agaun IMCUMILUIUHBI:

1) copmupoBarh MNOHUMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKHUX
MIPOLIECCOB U SIBIICHUM B OKPYXKAIOIIEW Cpelie, LEJIOCTHON HAay4YHOM KapTHHBI MUpA,
B3aUMOCBS3H U B3aHMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHSI COCTaBIATH (POPMYINIBI HEOPraHMYECKHMX W OPraHUYEeCKUX
BEIIECTB, YPABHEHUSI XUMUYECKUX PEAKIIUN, OOBSICHITH UX CMBICI, UHTEPIIPETUPOBATH
PE3yIbTaThl XUMUYECKUX DKCIIEPUMEHTOB,

3) cdopmupoBaTh  HABBIKM  MPOBEIACHUS]  MPOCTEHUIIUX  XUMHUYECKUX
HKCIEPUMEHTAIbHBIX ~ MCCIEIOBAaHMM C  COOJIOJEHHMEM MpaBUJ  0€301acHOro
oOpaIlieHus ¢ BeIecTBaMH 1 JIA0OpaTOPHBIM 000pYI0BAaHUEM;

4) pa3BUTh YMEHHUS HCIOJIb30BaTh WH(OpPMAIMI0 XMMHYECKOIO XapakTepa u3
Pa3IUYHBIX UCTOYHUKOB,;

5) copmupoBaTh yMEHHS MPOTHO3UPOBATH MOCIEACTBUSL CBOCH NEATEIbHOCTH U
XUMHUYECKUX MPUPOHBIX, OBITOBBIX U TPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMupoBaTh MOHUMAHKUE 3HAYUMOCTU JOCTHXKEHUUA XUMUYECKOM HAyKH U
TEXHOJIOTUH JIsl pa3BUTHS COMAIILHON M TIPOM3BOJICTBEHHOM cep.

1.2.2. Iliianupyembie pe3yabTaThbl OCBOCHUSA 0011e00pa3oBaTeIbHOI
aucUIIMHBI B cooTBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHHEe TUCHUILTIHA UMeeT npu hopmupoBaHuu U pazputun OK u
K.



Koa n

IInanupyemblie pe3yabTaTbl 0CBOEHUS M CIUILIMHBI

HaHMeHOBaHHe
(l)OpMI/[pyeMbIUX Oo0mmue JucuuminHapHble
KOMIIeTeHIUii
OK 01. B yacTu TPya10BOro BOCIIUTAHUS: - BIAACTb CHCTEMOM XMMMYECKMX 3HAaHMM, KOTOpass  BKJIOYAeT:
Bri6upats - TOTOBHOCTh K TpPYAYy, OCO3HAaHWE IICHHOCTH | OCHOBOIMOJIATAIONINE TOHATUS (XUMUYECKHH DJIEMEHT, aTOM, JJICKTPOHHAsS
CIocoObI MacTepcTBa, TPYAOTO0HUE; obojouka aroma, s-, p-, d-3JIeKTpOHHBIE OPOMTAI aTOMOB, HOH, MOJIEKYJIa,
pelieHus 3agad - TOTOBHOCTh K AaKTHUBHOW JEATEIbHOCTH | BAJEHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTb, CTENEHb OKHUCJIEHHUS, XUMHYECKas
npodeccuoHaNbH | TEXHOJIOTHYECKOM u COLIMAJILHOU | CBSI3b, MOJIb, MOJIApPHAs Macca, MOJISIpHBIM OOBEM, YIJIEpOAHBIA CKEJET,
Oif IeATENTbHOCTH | HAIIPABJICHHOCTH, CIOCOOHOCTh WHHMIIMUPOBATH, | QYHKIIMOHAIBHAS TPYIINA, pajuKall, U30MEpUs, U30MEPbl, TOMOJIOTHYECKU I
MPUMEHUTENBHO | TUIAHUPOBAaTh M CAMOCTOSITEIbHO BBIMOJHATD | PSAl, TOMOJIOTH, YTIIEBOAOPOIbI, KHCIOPOI- U a30TCOIEPXKAIINE COSTUHECHHUS,
K pa3JIM4HbIM TaKyo JAeATeIbHOCTD; OMOJIOTMYECKH aKTHBHBIC BeliecTBa (YIJIEBOJbI, XUPBI, OCIKH), MOHOMED,
KOHTEKCTaM - HWHTEPEC K pa3IMYHbIM chepam | moMMep, CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJSIDHBIC  COCAMHEHUS,
npodecCHoHabHOM JIEATEIBHOCTH, KpUCTaJUTMYecKas pelieTka, THIbl XUMHYECKHX PEaKIuil (OKHCIUTEIbHO-
OBilaieHHe YHHBEPCAJbHBIMH  Y4eOHBIMH | BOCCTAHOBUTENbHbIE, K30-U SHAOTEPMHUECKUE, PEaKIIMM HOHHOI'0 0OMEHa),

NMO3HABATEJbHBIMH JeliCTBUAMMU:

a) 0a30Bble JOTHYECKHE TeHCTBUSA .

- CaMOCTOSTEIBHO dbopmynupoBaTh "
aKTyaJM3upoBaTh MPOOJIEMY, paccMaTpUBATH €€
BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIICCTBEHHBIM MpPU3HAK WM
OCHOBaHHS ISl CPAaBHEHHMs, KJAcCH(PHUKAUU U
0000111eHNS;

- ONpeAeNsiTh MeNU JIeATEeIIbHOCTH, 3a]aBaTh
napameTpbl U KPUTEPUH UX JTOCTUKEHUS

- BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B
paccMaTpUBAEMBbIX SBIICHUSX;

-  BHOCUTh KOPPEKTHBBI B  JEATEIbHOCTb,
OIICHMBATh COOTBETCTBHE pE3yJbTaTOB IICIISIM,
OIICHUBAThH PUCKHU MOCIIECTBUM 1€ATEILHOCTH;

- pa3BHBaTh KpPEATUBHOE MBIIUICHUE TIPH
PEIICHUH KU3HEHHBIX TTPO0JIeM

0) 0a3oBble Hccie0BaTe/IbCKUE JedCTBUS:

pacTBOP, DJIEKTPOJIUTHI, HEITEKTPOIUTHI, JIEKTPOIUTHYECKAs U CCOLUALNs,
OKHUCJIMTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUECKOW PEAKIINH, XUMUYECKOE
paBHOBECHE), TEOPHUHM M 3aKOHbl (TEOpPHS XHMHUYECKOTO CTPOEHUS
opranuveckux BemectB A.M. bytiepoBa, Teopus 3JIEKTPOIUTHUECKOMN
aucconmanuu, nepuonndeckuil 3akon [[.1. MenneneeBa, 3aKk0H COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XUMUU, (PAKTOIOTHUYECKHE
CBEJICHUS O CBOMCTBaX, COCTaBe, MOJyuYeHUH M O€30MaCHOM HCIOIb30BaHUH
BOKHEHIINX HEOPraHWYECKUX M OpPraHMYeCKUX BEIIECTB B OBITY W
IIPAKTUYECKOM IEATEIBHOCTU YEJIOBEKa;

- yYMETh BBIBISATH XapaKTEpHbIE IMPU3HAKM U B3aUMOCBS3b H3YUEHHBIX
MOHATHM, IPUMEHATh COOTBETCTBYIOIME ITOHATHS IIPU OIIUCAHUU CTPOCHHUS U
CBOMCTB HEOPraHMYECKUX U OPraHUYECKHX BEILECTB M HUX IpPEBpaIICHU;

BBIABIIATH B3anMOCBA3b XUMHUYCCKUX 3HaAHUH C IIOHATUAMHA n
npeacCTaBJICHUAMU APYIUX €CTCCTBCHHOHAYUYHBIX ITPCAMETOB,

- YMETH HCITI0JIB30BAaTh HanMCHOBaHUA XUMHYCCKUX CO€I[I/IH€HI/II71
MEXJIYHAPOJHOTO COK03a TEOPETHYECKOM W MPUKIAJIHOM XUMHUU H

TpUBHAJHHBIC HA3BAHUS BOKHEUIIINX BEIIECTB (ITHIICH, alleTUIICH, TJIUIICPUH,
denon, ¢dopmanmpaerun, YKCyCHas KHUCJIOTA, TIUIMH, YyrapHbIA ras,




- BJIAJIETh HaBBIKAMH y4eOHO-
HCCJIEIOBATENIHCKOM U TPOEKTHOM JIESITEIbHOCTH,
HaBBIKAMH pa3pelIeHus MpooJieM;

- BBUIBJIATH TNPUYMHHO-CJICACTBEHHBIE CBSI3H H
aKTyaJM3upoBaTh 3a7ady, BBIIBUTaTh THIOTE3Y
€€ PpelIeHHs,, HaxXOAUTh AapryMEHTHl A
JIOKA3aTelIbCTBA CBOUX YTBEPXKIECHUMU, 3a/1aBaTh
napameTpbl U KPUTEPUH PELICHUS;

- QHAJM3UPOBAThH MOJYUYCHHBIE B XOJE pElICHUs
3a71a4M pe3yJIbTaThl, KPUTUUECKH OLIEHHWBATh UX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh HU3MEHEHHE B
HOBBIX YCJIOBUSIX;

- YMETh NMEPEHOCHUTh 3HAHHS B MO3HABATEIHHYIO
Y TIPAKTHYECKYIO 00JIACTH KU3HEIEATCIbHOCTH;

- yMeTh HHTETPUPOBATh 3HAHUA W3 Pa3HBIX
MPEIMETHBIX 00JIaCTeH;

- BBIIABHUTaTb HOBBIE  HJICH,
OpUTHHAJIbHBIE MMOJIXOABI U PEIICHHUS;
- COCOOHOCTh UX HCIOJIH30BAHUS B
MTO3HABATEJILHON M COLMAJIBHOM MPAKTHKE

npejaraTth

YIJIEKUCIIBIN a3, aMMHaK, ranieHasl u3BeCTb, HeralieHas U3BeCTb, MUTbEBas
cofla U APYTUX), COCTaBIATH (OPMYJIbI HEOPTraHMUYECKHUX W OPraHUYECKUX
BEIIECTB, YPaBHEHUS XHMHUYECKUX pEAKIUH, OOBSACHATH UX CMBICI,
MOATBEPXKAATh XapaKkTepHbIE XUMUYECKHE CBOIICTBA BEIIIECTB
COOTBETCTBYIOIIMMHU KCIEPUMEHTAMU M 3aMUCAMH YPaBHEHUM XUMUYECKUX
pEeaKInii;

- YMETh YCTAaHaBJIMBAaTh MPUHAICKHOCTb M3YYEHHBIX HEOPraHUYECKUX H
OpPraHUYECKUX BEIIECTB K OMPEIEICHHBIM KJIacCaM U T'PYIIaM COCOUHEHHH,
XapaKkTepru30BaTh WX COCTAaB M BAKHEHIIME CBOMCTBA; OMNPENENSATh BHUIbI
XUMUYECKUX CBs3ed (KOBaJEHTHAs, MOHHAs, METaJUIMYecKas, BOAOPOAHAs),
TUIIBI KPUCTAJUTMYECKUX PEIIETOK BEIIeCTB; KIacCU(PUIIMPOBATh XUMHUECKHE
peaxkuuu;

- chopmupoBaTh MPEACTABICHUS: O XUMHUYECKOH  COCTaBIISIFOILEH
€CTECTBEHHOHAYYHOW KApTHHBI MUpA, POJIM XUMHUHM B TO3HAHHHU SBJICHUN
npupoAsl, B (OPMUPOBAHUM MBINIJICHUS W KYJbTYypbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOAMMOM ISl pelIeHUs MPAKTHUYECKIX
3aa4 U DKOJIOTUYECKH OOOCHOBAaHHOT'O OTHOIIEHHS K CBOEMY 3I0POBBIO H
NPUPOJTHON CpEE;

- YMETh TMPOBOAHWTH PACUETHl MO XUMHUUYECKMM (OpMyJiaM U YpPaBHEHUSM
XUMUYECKUX  pEaKIHil ¢  HUCHONb30BaHWEM  (DM3MYECKUX  BEIUYUH,
XapaKTEePU3YIOMIMX BEIIEeCTBA ¢ KOJIMYECTBEHHOW CTOPOHBI: MAacChl, 00bheMa
(HOpMasbHBIE YCIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA; MCIIOJIb30BATh
CUCTEMHBIE XUMHUYECKUE 3HAHUS U1 NPUHATHS PELIECHUM B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsIX, CBA3AHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

OK 02.
Hcnonb3oBaTth
COBpPEMEHHBIE
CpezcTBa IOUCKA,
aHaJm3a u
UHTEpIpeTaluu
uH(pOpMaIUH U
UH(GOPMAIMOHHBI
€ TEXHOJIOTUHU

B 006.1acTHIIEHHOCTH HAYYHOTI'O NTO3HAHUA:

- c(OpMHUPOBAHHOCTb MHPOBO33PEHHS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHsI HAYKM M OOIIECTBEHHOM MpPAKTUKH,
OCHOBAHHOI'O Ha Juasore KYJbTYP,
CHOCOOCTBYIOLIIErO OCO3HAHMIO CBOETO MECTa B
MOJIMKYJTBTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE
YUTATEIbCKOM  KYJBTYpPbI

SI3BIKOBOU "
KaK cpeJicTBa

- yMeThb IUIAHUPOBATh U  BBIIOJHATH XUMHYECKHM  HKCIEPUMEHT
(mpeBpamieHusi OpPraHWYECKUX BEIIECTB INPU HArpeBaHUM, TMOJTyYEHUE
STUJIEHA U WU3YyYEHUE €ro CBOWCTB, KaUECTBEHHbIE PEAKLMUU Ha aJIbJErujbl,
KpaxMmall, YKCYCHYIO KHCIIOTYy; JeHaTypanusi O€lIKOB Mpu HarpeBaHUH,
[BETHbIC peaKUuu OENKOB; NPOBOIUTH pEaKIHH HOHHOTO OOMEHa,
OTIPEENATh CPENY BOJIHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIMU HaA CyJIbdaT-,
KapOoOHaT- ¥  XJIOPUJ-aHUOHBI, HAa KATHOH AaMMOHUS;,  pemaTh
SKCIepUMEHTaJbHbIC 3amaun 1o Temam "Mertamnel" u "Hemertamnsr") B
COOTBETCTBHHM C TpaBHJIAMH TEXHHKH O€30MacHOCTH MpH OOpamieHuu ¢




JUISA BBIIIOJIHEHMS
3a1a4

npodeccruonanbH
Ol IEATEILHOCTH

B3aUMOJICUCTBUSL MEXAY JIOJABMU M TTO3HAHUS
MUPA;
- OCO3HaHHE LICHHOCTU HAYYHOH AEATEIbHOCTH,

TFOTOBHOCTb ~ OCYIIECTBJISAITH ~ IPOEKTHYIO H
HCCIIEZIOBATEIIbCKYIO NEATENbHOCTh
WHJWBHYyaJbHO U B TPYIIIE;

OBiageHue YHUBEPCAIBHBIMH  Y4eOHBIMH

NMO3HABATEJbHBIMH IHCTBUSIMU:

B) padora ¢ uHopmanmeii:

- BJAJETh HABBIKAMH IOJy4eHHs] HWH(GOpMAIIUU
U3 UCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSTEIHLHO
OCYIIIECTBIISATh MTOUCK, aHAJIU3, CHCTEMATH3AIIUIO
U UHTEPIPETANHUI0 WHPOPMAIMH Pa3JIAIHBIX
BHJIOB U ()OPM TIPEICTABIICHUS;

- CO3l1aBaTh TEKCTHI B PAa3JIMYHBIX (hopmarax ¢
YY4ETOM Ha3HAYCHUS HWHPOPMALUU U LEICBOM
ayJIMTOpPUH, BBIOUpass ONTHMajbHYH (opmy
MIPEACTABJICHUS U BU3yaJIN3alIHH;

- OIICHHBAaTh JOCTOBEPHOCTh, JICTUTUMHOCTH
uH(pOpMAIUU, €€ COOTBETCTBUE IPABOBBIM H
MOpPabHO-3THYECKUM HOpMaM;

- UCIOJB30BaTh CpPEACTBA MH(DPOPMALMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHA B pEIICHUH

KOTHUTUBHBIX, KOMMYHHUKATHBHBIX u
OpPraHM3allOHHBIX 3aJa4 C  COOJIOACHHEM
TpeGoBaHUit SPrOHOMHUKH, TEXHUKH

0€30MacHOCTH, THTHUEHBI, PECypcocOeperKeHus,
NPaBOBBIX M OTUYECKHX  HOPM, HOPM
nH(popMaImOHHON 0€30MaCHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHUS M 3aIIUTHI
uHpopmaruu, HHPOPMAIIMOHHOHM 0€30IaCHOCTH
JMYHOCTH,

BEILECTBAMU M JITaOOPAaTOPHBIM 00OpYHOBaHHEM; MPEACTABIATh PE3YIbTaThl
XUMHYECKOr0 dKCIIepUMEHTa B (JOpME 3aMUCH YPAaBHEHUH COOTBETCTBYIOLINX
peakiuii 1 GopMyIUpPOBaTh BHIBOABI HA OCHOBE 3THX PE3YJIbTaTOB;

- YMETh aHAJIU3UPOBATh XUMUUYECKYI0 HHPOPMAIUIO, TOJIYyYaeMYI0 U3 pa3HbIX
HCTOYHHKOB (CpeICTB MaccoBOil MHGopMaIuu, cetb IHTepHET U apyrue);

- BIQJE€Th OCHOBHBIMM METOJaMHU HAyYHOrO I[IO3HAHHSA BEUIECTB H

XAMUYECKUX  SBJICHHH (mabmroneHue, U3MEpPEHUE,  DKCIIEPUMEHT,
MOJIEJTUPOBaHUE);

- YMeTh MPOBOAHUTH pPACUEThl MO XUMUYECKUM (OpMyJiaM U YpaBHEHUSM
XUMHYECKUX  pEeaKIuid ¢  HUCHOJb30BaHUEM  (U3MYECKHX  BEIUYHH,

XapaKTCPpU3yromux BC€OIECTBA C KOJINYECTBEHH O CTOPOHBI: MACCHI, o0beMa
(HOpMaHBHbIe YCJ'IOBI/IH) razoB, KOJIHMYCCTBaA BCHICCTBA, HCIIOJIbB30BATH
CUCTCMHBIC XHMUYCCKHUEC 3HAHUA IJISA IPUHATUA pGH_ICHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CUTYyalluAX, CBA3aHHBIX C BCIIECTBAMHU U UX ITPUMCHCHUCM




OK 04.
DddexkTuBHO
B3aMMO/JICH CTBOBA
Th U paboTaTh B
KOJUIEKTHUBE U
KOMaHjie

- FOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOSITEJIbBHOCTU M CaMOOIIPE/IEIIEHHIO;
-OBJIaICHUC HaBbIKaMH yqe6H0-
MCCIIEI0BATENIbCKOM, TTPOEKTHOM M COLMAIbHOMN
JIeATEeIIbHOCTH;

OBJaanenue YHHUBEPCAJTbHbIMHU
KOMMYHUKATUBHBIMH HeﬁCTBHHMH:

0) coBMecTHasl 1eATeJIbHOCTD!

- NOHHMMATb W HCIIOJb30BAaTh HNPCUMYUICCTBA
KOMaH/IHOM U UHAMBUAYAIbHON pabOTHI;

- IPUHUMATh LEJIM COBMECTHOW JESATEIbHOCTH,
OpraHU30BbIBaTh U KOOPJIMHUPOBATH JEHCTBUS
[0 €€ JOCTIDKCHHIO: COCTABIIATh IJIAH JCHCTBHIA,

pacnpenensitb poAM C  y4ETOM  MHEHHUM
YYaCTHHKOB OOCYXIaTh PE3yJIbTaThl COBMECTHOM
paboThI;

- KOOPIMHUPOBATH U BBIOJHATH paboTy B
YCIOBUAX  PEaJIbHOIO,  BUPTYaJbHOIO U
KOMOWHUPOBAHHOTO B3aUMO/ICH CTBUS,

- OCYIUECTBJISITh TO3UTHUBHOE CTPATETHUYECKOE
MOBEJICHUE B PA3IMYHBIX CUTYAIUAX, MPOSBIATH

TBOPYECTBO U BOOOpa)KeHUeE, OBITH
WHULMATUBHBIM

OBaanenue YHHUBEPCATbHBIMH
PeryjisiTHBHbIMU /IeiCTBUAMM:

I') NPUHSATHE Ce0s1 U IPYTHX JIIOIei:

- NPUHUMATb MOTHUBBl M apPryMEHTbl JAPYrUX

JIOJICH TPpU aHAJM3€E PE3yIbTATOB IS TEIbHOCTH;
- MPU3HABATH CBOE MPABO U MPABO APYTUX JIFOICH
Ha OIIMOKU,

- pa3BUBATh CIIOCOOHOCThH ITIOHMUMATh MHUD C
MO3UIIUU APYrOro YeI0BEKa;

- yMeThb IUIAaHUPOBATh M  BBINOJHATh XUMHUYECKUH  IKCIICPUMEHT
(mpeBpalieHUsi OpPraHWYECKUX BEIISCTB INPU HAarpeBaHWM, IOJYYCHHUE
STUJIEHA U HU3yUYEHUE €ro CBOWCTB, KaUE€CTBEHHbIE PEAKLUU Ha aJIbJErujbl,
Kpaxmaj, YKCYCHYI KHCIOTYy; JeHaTypaiusi OCIKOB IpU HarpeBaHUH,
[IBETHbIE pEaKIMu OEJIKOB, TPOBOAWTH pPEAKIMH HMOHHOTO OOMeHa,
OTpEeNATh CPENY BOJIHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIUU Ha CyJb(dar-,
KapOoOHAT- W  XJIOPHUI-aHWOHBI, Ha KATHOH AaMMOHHS;,  peIIaTh
SKCIepUMEHTaJbHble 3amaun 1o TemaM "Metamnsl" u "Hemeramnsl") B
COOTBETCTBHHM C TMPAaBHJIAMU TEXHHKH O€30MAaCHOCTU MpPU OOpAIEHUH C
BEIIECTBAMU U J1aOOPATOPHBIM O0OpPYIOBAaHUEM; MPEACTABIATh PE3yJIbTAThI
XUMHYECKOT0 KCIIepUMEHTa B (hOpME 3alUCH YPaBHEHUM COOTBETCTBYIOLIUX
peakiuii U HOpMyJIMpPOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB




OK 07.

B 00J12acTHIKOJIOrHYECKOr0 BOCIIUTAHUSA:

- chopmupoBaTh MPEACTABICHHSA: O XHUMHYECKOH  COCTaBISIOIICH

CopnelicTBOBaTh - c(hOPMUPOBAHHOCTD HKOJOTMUYECKON KYJbTYphl, | €CTECTBEHHOHAYYHOM KapTHHBI MHpa, POJIM XUMHM B IO3HAHWUU SIBJICHUN
COXpaHEHUIO IIOHMMaHue BIIUSTHUSA COLMAJIBHO- | IPUPOJBI, B (OPMHUPOBAHMU MBIIUIEHUS W KYyJIbTYpbl JIMYHOCTH, €€
OKpYXaro1en HSKOHOMHUYECKHX MPOIECCOB HAa COCTOSIHME | QyHKIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOM JJIsl pelIeHus] MPaKTUYECKUX
Cpenbl, IPUPOTHOW U COIMANBHON Cpelbl, OCO3HAHHE | 33/71a4 M SKOJIOTMYECKH OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY 370pPOBbIO U
pecypcocOepexe | TiI00aabHOro XapakTepa HKOJIOTMYECKUX | IPUPOAHON CpEE;
HUIO, IPUMEHATH | Ipo0JIeM; - yMeTh cOOII0/1aTh MpaBUjIa 3KOJOTMYECKH 1€I1€CO00Pa3HOro MOBEAECHUS B
3HaHUs 00 - IUJAHMPOBAHHUE U OCYIIECTBJIEHUE JIEUCTBUN B | OBITY M TPYJOBOW IEATEIBHOCTH B ILIEJIIX COXPAaHEHUS CBOErO 370pPOBbs U
U3MEHECHUU OKpYXaloIllle Cpefie Ha OCHOBE 3HAHMS LEJEeH | OKpyXKalolled NPUPOJHOM CpElbl; YYHUTHIBATH ONACHOCTb BO3JCHCTBHS Ha
KJIUMarTa, YCTOWYHBOIO pa3BUTH Y€EJIOBEYECTBA; JKUBBIC OPraHM3Mbl ONPEIEICHHBIX BELIECTB, IIOHMMAs CMBICI I1OKa3aTessd
IPUHLIUIIBI aKTUBHOE HEIPUATUE IEHCTBUM, INPUHOCAWIMX | IPEAEIbHOU JOIMYyCTUMONW KOHLIEHTpaluU
OepexIIMBOro BpEl OKPYXKAIOLEH Cpeae;
IIPOM3BOJICTBA, - YMEHHUE MPOTHO3UPOBATh HEOIArONpUsATHBIE
3P PEeKTUBHO 9KOJIOTMYECKUE IIOCJIECTBUS
JICIICTBOBATh B IPEIIIPUHAMAEMBIX JEHCTBUH, NPENOTBpAILaTh
Ype3BbIYaAHBIX UX;
CUTYyaLMsIX - pacumpeHue OIbITA NEeATEIbHOCTH
HKOJIOrMYECKOM HANPABJICHHOCTH;
- OBJIAJICHNE HABBIKaMU Y4eOHO-HCCIIeI0BATEIILCKOM,
MPOEKTHOU U COLIMAIIBHOMN AESITEIbHOCTH;
IK 3.1. - OBJIAJICHUE YMECHUSMHU U HAaBBIKAMU PA3JINYHBIX | - BJAJETh OCHOBHBIMH METOJAMHM HAay4YHOrO IIO3HAaHUA BEIIECTB U
[InanupoBaTh 1 BUJOB II03HABATEJIbHOM AESITENBHOCTH Ul | XUMMUYECKUX  SIBIEHMM  (HaOmoleHue,  MU3MEpEeHue,  SKCIEPUMEHT,
OpraHM30BbIBATH | U3YYCHHS PasHBIX CTOPOH OKPYIKAIOLIEr0 MHUpa; | MOJCIHPOBAHHUE);
paboTy 1o - IPUMEHEHHE OCHOBHBIX METOJOB IIO3HAHHUSA | - COCTABIATh YPABHEHUS XUMUYECKUX PEAKLMU HOHHOI'O OOMEHa ¢ yJacTueM
TPaHCIIOPTHO- (HaOJrOZIeHUsl, HAy4YHOTO SKCIIEPUMEHTA) [Uld | HEOPraHMYeCKUX BEIIeCTB;
norucTHeckomy | M3YICHHA  PAsIMMHBIX  CTOPOH  XMMHUCCKHX | - KJIacCU(UIMPOBAaTh HEOPraHUYECKUE U OpraHWYecKue BELIeCTBA B
OGCITy KHBAHHIO B 00BEKTOB U IPOLECCOB, C KOTOPHIMU BO3HUKAET | COOTBETCTBUU C UX CTPOCHUEM; }
HE0O0XOAUMOCTh CTaJIKUBATbCSA B |- yCTaHaBJIMBATh 3aBUCHUMOCTh (U3NKO-XMMHY ECKUX CBOMCTB

cdepe rpy30BbIX
IIEPEBO30K

npodeccuoHanbHOu chepe;

- OBJIQJICHUE YMCHHMSMHU OINPEHCNIATh IEeIH U
3aJa4ll  JIeATeJbHOCTH, BBIOMpATh CpENCTBa
JUTS. X JOCTH)KCHHSI Ha TIPAKTHKE;

- OBJQJICHHEC yMEHUSMH TPOTHO3UPOBATH

HEOPraHMYECKUX BEIIECTB OT CTPOSHHUS aTOMOB M MOJIEKYJ, a TaK)Ke THUIIa
KPUCTAJIIIMYECKON PEIIETKU

- ¥ccenoBaTh GPU3UKO-XUMHYECKHE CBOMCTBA MCTHUHHBIX PACTBOPOB;

- OIICHWBATh TOCJEICTBHUSI OBITOBOM W TPOW3BOJICTBEHHOW JIEATEIHLHOCTH
YyeJIoBeKa C MO3HI[UH KOJOrHYeCKOl 0e30IacHOCTH;




HEOIAronpUsATHBIE YKOJIOTUYECKUE MOCIEICTBHS
NpeaIPUHUMAEMbIX JEUCTBUHM, NPENOTBpaIlaTh
ux;

— HCMHOJIb30BAHHE PA3TUYHBIX MCTOYHHUKOB IS
MOJIYYCHHSI XUMHUYECKOW WH(OpMAIUU, YMEHHE
OIICHUTh €€ JOCTOBEPHOCTh [JI JOCTHUXKECHUS
XOpOILIUX pe3ylbTaTOB B MpodeccHOoHaTbHOM

chepe.

- yMeTh COOJIOaTh MpaBUJIa YKOJOTUYECKH 1eJIecOo00pa3HOro MOBEECHUS B
OBITY U TPYAOBOH AEATENHHOCTH B LIETSAX COXPAHEHHS CBOEr'O 3I0POBbS H
OKpY’KaloIllled NPUPOJHOM CpElbl; YYUTHIBATH OINACHOCTh BO3JAECHCTBUS Ha
JKUBBIE OPraHU3MBbI OMNPENEICHHBIX BEIIECTB, MOHMMAs CMBICI I1OKa3aTess
MPEIEIbHON JONYCTUMOM KOHIEHTPALIMH.
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2. CTpykTypa 1 coaepxkanue o011eo0pa3oBaTeIbHON JUCHUILTHHBI

2.1. O0beM JUCUMILUIMHBI U BUABI Y4eOHOI padoThI

Bupj y4yeOHoii padoThI

O0BeM B yacax

O0beM 00pa3oBaTe/IbHOI NPOrPaMMBbI AUCHHUIIINHBI 72
B T.4.

OcHoBHOe coiepxkanue 66
BT. 4.

TEOpETHUECKOEe 00y4ueHUe 32
MPAKTUYECKUE 3aHATUS 24
nabopaTOpHBIC 3aHATHUS 10
IIpodeccuoHaIbHO-OPUEHTHPOBAHHOE CO/lep:KaHue (ColepKaHue 6
TMPUKJIATHOTO MOIYJIsI)

BT. 4.:

TEOpeTHYECKOe 00yUeHue 2
IIPAKTUYECKUE 3aHATUI 4

IIpome:xyrounas arrecranusi(augdepeHuUPOBAHHbIN 324€T)
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2.2. TemaTu4eckuii VIaH U COAEPKAHME TUCHUILIMHBI

Coaep:xkanue yueOHOro Marepuajia

HaunmeHoBanue Oo0bem ®opMmupyembie
(ocHOBHOE ¥ IPO(PECCHOHATBLHO-0PHEHTHPOBAHHOE),
pasiesioB U TeM . 4acoB KOMIIETeHI[UH
J200paTOpPHbIe H NPAKTHYECKHE 3aAHATHS, IPUKJIAXHONH MOIYJIb
1 2 3 4
Pa3znen 1. OcHOBBI CTpPOEHMS BellecTBA 8
Tema 1.1. OcHoBHOE coep:kaHne 4 OK 01
Ctpoenne atoM0B | Teopernueckoe o0y4eHune 2
XAMHICCKUX CoBpeMeHHass Mozelb CTpoeHHs artoMa. CHUMBOJIMYECKHM S3BIK XUMHU.XUMHYECKUN DJIEMEHT.
SJICMCHTOR 1 DiekTpoHHas KoH(urypauus aroMa. Kiaccuukanus XUMHYECKHX DJIEMEHTOB (s-, P-, 0-3j1€MEHTHI).
fipupoaa BanentHble  0€KTpOHBIL.  BaleHTHOCTb.  DJIEKTpOHHAs ~ MPUPOJA  XHUMHYECKOM  CBSI3HL. 2
XUMHICCKOUN CBAM |5 1ekTpOOTPUIIATEILHOCTh. BHABI XMMHUYECKOM CBA3M (KOBAJEHTHAs, MOHHAs, METaIMIecKas,
BOJIOPO/IHAsI) U COCOOBI €€ 00pa3oBaHUs
IIpakTHyeckue 3aHATHUSA 2
IIpakTnueckoe 3ansitue 1 Penienue 3a1anuii Ha UCMOJIb30BAHUE XUMUYECKOW CHMBOJIMKUA U Ha3BaHUM
COEIMHEHUI 0 HOMEHKIATYype MEKIYHAPOLHOIO COK3a TEOPETUYECKONM M IMPUKIAJAHON XUMHU |
TPUBUAIIBHBIX HA3BAHUM IS COCTABJIEHUS XUMUYECKUX (POPMYI JBYXATOMHBIX COEIUHEHHH (OKCUJIOB,
CyIb(GUI0B, TUAPUIOB U T.I1.) U APYIMX HEOPraHUIECKUX COEAUHEHUN OTAEIBHBIX KJIaCCOB. 2
[pakTHuecKKe 3aJaHusl Ha YCTAHOBJIIEHHE CBA3M MEKIY CTPOCHHEM aTOMOB XMMHYECKHMX DJIEMEHTOB U
NEPUOJMYECKUM M3MEHEHHEM CBOWCTB XMMHUYECKHMX DJIEMEHTOB M HX COCIUHEHHN B COOTBETCTBHH C
nonoxxenuem [leprnoanyeckoil CHCTEMBI.
Tema 1.2. OcHoBHoOE co/iepKaHue 4 OK 01
ITepnonnueckuii I[IpakTHYeckue 3aHATHUSA 4 OK 02
3aKOH H Tabumua IpakTnyeckoe 3ansaTue 2 [leproanueckas cucreMa XMMUIeckux saeMenToB .M. Menaeneesa.
AW Menneneesa | @ysyueckuii cmpicn IMeproanyeckoro 3akona JI.11. MenesneeBa. 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB
XUMHYECKHMX DJIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTBIX M CIIOXKHBIX BEIIECTB B COOTBETCTBUH C
HOJIOKEHUEM XHUMHYECKOr0 deMenTa B [lepuoanueckoii cucreme. MUPOBO33pEHUECKOE H HAYYHOE
3HaueHue [lepuoguueckoro 3akona JI.1. MenneneeBa. [1poruossl [I.11. MenaeneeBa. OTKpbITHE HOBBIX 4

XUMHYECKUX IJIEMEHTOB.

Pewienne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKHUX 3aJaHUI HA XapaKTEPU3ALUI0 XUMUYECKUX
aneMeHToB «MeTauyeckre / HeMeTallJIMueCKrue CBOMCTBA, AIEKTPOOTPULIATEIbHOCT XUMUYECKUX
3JIEMEHTOB B COOTBETCTBHUU C UX JIEKTPOHHBIM CTPOCHHEM U MOJIOKEHUEM B IEPUOINY €CKOM CUCTEME

12




xumu4deckux 3neMenToB .M. Menaeneepa»

Pa3ngen 2. XumMnuyeckue peakuuu 10
Tema 2.1. Tunsl OcHoBHOE conep:kaHue 6 OK 01
XUMHUYECKUX Teopernueckoe odyuenue 2 K 3.1
peakumii Knaccudukanus 1 TUIIBI XMMUYECKUX PEAKIM ¢ yyacTHeM HeopraHudeckux BemiecTB. CocTaBieHue

YpaBHEHMI peakIuii COeIMHEHNUs, pa3IOKEeHHs, 3aMeleHusl, OOMEHa, B T.4. pEaKIUi TOpEeHus,

OKHCJIEHUS -BOCCTAHOBJICHUS.

VYpaBHEHUsI OKUCIIEHUA-BOCCTaHOBIEHUS. CTeneHb OKuciaeHNus. OKUCIUTENb U BOCCTAHOBUTEIIb. 2

CocraBiieHue U ypaBHUBaHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUNA METOJIOM 3JIEKTPOHHOT'O

6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU B IPUPOJIE, TPOU3BOACTBEHHBIX IIpoLleccax U

KU3HENEATEIbHOCTH OPraHU3MOB

IIpakTHYecKkue 3aHATHS 4

IIpakTuyeckoe 3anaTue 3 KomuuecTBeHHble OTHOIIEHUS B XUMUU. OCHOBHBIE KOJMYECTBEHHBIC

3aKOHBl B XMMHH M pacueThl 110 yPaBHEHUSAM XUMHUYECKUX peakiuil. Mosip Kak eIMHuIa KOJUYeCcTBa

BemecTBa. MomsipHas Macca. 3aKOHbl COXpPaHEHHs MacChbl W 3HEpruu. 3akoH ABorazapo. MoJsipHBIH 4

0o0beM ra3zoB. OTHOCUTENbHAs IUIOTHOCTh ra3oB. Pacuerbl 1O ypaBHEHHUSM XHMHUYECKHUX PpEaKUUN C

MCII0JIb30BaHMEM MAacCChl, 00beMa (HOPMaJIbHbIE YCIIOBHSI) Ia30B, KOJIUYECTBA BEIIECTBA
Tema 2.2. OcHoBHoOe coepxkaHue 4 OK 01
ONeKTpONUTHIECKas | TeopeTnueckoe ofyueHne 2 OK 04
AucCconranus u Teopust >IEKTPOIMTUUECKON AUCCONMANMU. MOHBI. DIIEKTPOIUTEI, HEIIEKTPOINTEL. Peakuu HOHHOIO IK 3.1
MOHHBIH 0OMeH oomena. CocraBieHHe peakiMii MOHHOrO OOMEHA MyTEM COCTaBJICHHS MX TOJHBIX M COKPAIICHHBIX 2

HNOHHBIX ypaBHEeHUHN. K1CI0THO-OCHOBHBIE peakluu. 3aJaHus Ha COCTAaBJICHUE HOHHBIX peaKklui

JlaGopaTtopHble 3aHATHSA 2

JlaGopaTtopHas 3ansaTue Nel “Tunsl XuMHUUECKUX peakuil”.

HccnenoBanue THIOB (11O COCTAaBY U KOJIMYECTBY MCXOIHBIX U 00Pa3yIOLIMXCS BEIECTB) U IPU3HAKOB 2

XUMH4eckux peakuuid. [IpoBenenue peakuii HOHHOro oOMeHa, OnpeiesIeHUe Cpeibl BOIHBIX

pacTBOpOB. 3a/laHNs HA COCTABJIEHUE HOHHBIX PEAKIMI
Pasznea 3. CTpoeHue 1 CBOMCTBA HEOPraHUYECKHUX BelleCTB 16
Tema 3.1. OcHoBHOE cojiep:kaHne 6 OK 01
Krnaccuduxanmys, Teopernueckoe odyuenune 2
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HOMEHKJIaTypa
CTPOCHHE
HEOPTraHUYECKUX
BCIIIECTB

IIpeamer Heoprannueckoi xumun. Knaccugukaiiys Heopranuueckux Beniects. IIpocTeie U CloXKHbIE
BemlecTBa. OCHOBHBIE KJIACChI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCUBI, KUCIOTHI, COIM). B3anmocss3b
HEOpPraHUYECKUX BEIeCTB. ArperaTHble COCTOSIHUS BellecTBa. Kpucranauueckue u amopdHbie
BellecTBa. THUIBI KPUCTAJUIMYECKUX PEUIETOK (aTOMHAs!, MOJIEKYJIipHasi, MOHHAs, METaJNTN4YecKast ).
3aBUCHUMOCTb (PU3MUECKUX CBOWCTB BEILIECTBA OT THIIA KPUCTAIIINUYECKON PEeIIeTKH. 3aBUCUMOCTD
XMMHUYECKOM aKTUBHOCTH BEILECTB OT BUJA XUMUYECKON CBS3U U TUIIA KPUCTAJUIMYECK OM PEILIETKH.
[TpuarHBI MHOT000pa3usl BEIIECTB

HpaKaneCRne 3aHATHUSA

IIpakTnueckoe 3ansitue 4 Homenkinatypa HeopraHMuecKiX BEIIeCTB: Ha3BaHUE BEIIECTBA UCXOS U3
UX XUMHAYECKOU (GOpMYJIbI MIIM COCTABJIEHUE XUMUYECKON (POPMYJIBI UCXOMAS U3 Ha3BAaHUS BEIIECTBA IO
mesxxnyHapoaHoit (MIOITAK) wnm TpuBHanbHON HOMEHKIIATYpE.

Pemenne mnpakTuyeckux 3adaHU MO KiaccH(UKAlMM, HOMEHKJIAType M XUMHYECKUM (opMyrinam
HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB (yrapHbId Ta3, YrJIEKHCIbIA ra3, aMMHUaK, TalieHas
W3BECTh, HETAIlIeHAsI H3BECTh, MUTHEBAS COAA U APYTHX): HA3bIBATh U COCTABIIATH (DOPMYJIIBI XUMH YECKHUX
BELIECTB, ONPEENIATh IPUHAJIEKHOCTD K KJIACCy.

HcTouHMKN XMMUYECKON HH(pOpMaluu (CpeIcTB MacCOBOW MH(pOpMaIuu, ceTh IHTepHET U Ipyrue).
ITonck nHdopmalyu 1Mo Ha3BaHKWAM, UJICHTH (PUKATOPaM, CTPYKTYPHBIM (hopMysiam

OK 02
IIK 3.1

Tema 3.2. dusuxo-
XUMHUYECKUE
CBOMCTBa
HEOPraHUYECKUX
BEIICCTB

OcHoBHOe coiepxxaHue

Teopernueckoe odyuenue

Mertamnsl. OOmme ¢uzndyeckne U XUMUYEcCKue cBoicTBa MeTaysioB. CriocoObl mosydeHHs. 3Ha4YeHue
METaJUIOB M HEMETAJUIOB B IPUPOJAE U JKU3HEACATEIBHOCTH YeElI0BEKa M opraHu3moB. Kopposus
METaJIOB: BUBI KOPPO3UH, CIOCOOBI 3alIU T METAJIJIOB OT KOPPO3UU

Hemeramnpl. OO6ume @u3nyeckue W XUMHUYECKHE CBOWCTBA HEMETA/UIOB. THIHYHBIE CBONCTBA
HemetasuioB [V— VII rpynm. Knaccudukanus 1 HOMEHKIJIATypa COSIMHEHUH HeMeTauioB. KpyroBopoThl
OMOT€HHBIX JIEMEHTOB B IPHPOJIE

XUMHYECKHE CBOMCTBA OCHOBHEIX KJIaCCOB HCOPraHN4YCCKUX BCUICCTB (OKCI/IZ[OB, TUAPOKCU OB, KUCJIIOT,
coJieit u I[p) 3aKOHOMepHOCTI/I B U3MEHEHHUU CBOICTB IIPOCTBIX BEHICCTB, BOAOPOAHBIX COG,Z[I/IHCHI/II\/’I,
BBICHINX OKCUJIOB U THAPOKCHUIOB

IIpakTHYecKkue 3aHATHS

IIpakTnuyeckoe 3ansaTHe S CocTaBleHHE YpaBHEHHM XMMHMYECKHUX PEAKLMIl C ydacTHEM MPOCTBIX H
CIIOKHBIX HEOPraHMYECKMX BEIIECTB: METAJUIOB M HEMETAJUIOB; OKCHJIOB METaUIOB, HEMETAJUIOB W
aM(pOTEpHBIX JJIEMEHTOB; HEOPraHWYECKUX KHCIIOT, OCHOBAaHMM U aM(OTEpHBIX THUIPOKCH]IOB;
HEOPraHMYECKHUX COJIEHN, XapaKTEPU3YIOIINX UX CBOKCTBA.

OK 01
OK 02
[IK 3.1
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Pewienne npakTUKO-OPUEHTUPOBAHHBIX TECOPETHUYECKUX 3aJaHMM Ha CBOMCTBA, COCTaB, IIOJIYYEHHE U
0e30IMacHOE WCIOJIb30BAHUWE BAXKHEHIIMX HEOPraHWYECKHX BEHIECTB B OBITY M MIPaKTUYECKON
JEATEIIbHOCTH YEJIOBEKA

Tema 3.3.
Nnentudukarus
HEOPraHUYECKUX
BEIICCTB

OcHoBHoOe coepxkaHue

JlabopaTopHble 3aHATHS

JlaGoparopHnas 3ansaTHe Ne2 «lneHTH puKanMs HEOPraHMYECKUX BEIIECTBY.

Pemenne skcnepuMeHTalnbHBIX 3aJad MO XHMHUYECKMM CBOMCTBAM METANIOB M HEMETAJUIOB, IIO
PAcIO3HABAHMIO U MOJYUYEHHUIO COEIMHEHUI METaIOB U HEMETAJIOB.

WnenTudukanyus HEOPraHMYEeCKUX BEIIECTB C MHCIOJIb30BAHHMEM HX (PU3MKO-XMMUYECKUX CBOMCTB,
XapaKTepHbIX KAaueCTBEHHbIX peakiuil. KauecTBeHHble peakuuu Ha cyibdar-, kKapOoHAT- M XJIOpHI-
aHMOHBI, HA KATUOH aMMOHUS

OK 01
OK 02
OK 04

Pa3pgea 4.

CTpOCHHe H CBOMCTBa OpraHnveCKUx B€IECTB

24

Tema 4.1.
Knaccudukanus,
CTPOCHHUEC U
HOMEHKJIATypa
OpPraHUYECKUX
BEILIECTB

OcHoBHOE coiep:kaHNe

TeopeTuyeckoe od0yueHue

[losiBneHue u pa3BUTHE OPraHNYECKOM XUMHM Kak Hayku. [Ipeamer oprannueckoit xumun. Mecro u
3HaYEHHE OPraHMYeCKON XMMHUU B CUCTEME €CTECTBEHHBIX HayK.

XUMHUECKOE CTPOEHHE KaK IOPSOK COEIMHEHUS aTOMOB B MOJIEKYJE COIJIACHO MX BaJIEHTHOCTH.
OCHOBHBIE TOJIOKEHUSI TEOPUH XMMHUUYECKOTO CTPOEHHUs OpraHMueckux coenuHeHuit A.M. byrtieposa.
VYriaepoaHbiii CKeJeT OpPraHMYEeCKOM MOJIEKYJbl. 3aBHCHMOCTh CBOWCTB BEIIECTB OT XUMHUUYECKOTO
CTpoeHus: Mosiekyi. Mi3oMmepHs u u3oMepsbl.

[lonsitue o d¢yuknuonanbHoM rpynme. Pamukan. [lpuHmunsl kimaccupUKaluu — OpraHUYECKUX
coeHeHn. MeXyHapoiHas HOMEHKIJIATypa U MPUHIIUIIBI HOMEHKJIATYPbl OPraHU4eCKUX COSTUHEHHH.
[Tonsite 06 azoTcoaepKaluX COSAUHEHUAX, OMOIOrHYeCKH aKTUBHBIX BELIECTBaxX (yriieBoaax, >KHpax,
OenKax U Jp.), BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSAX (MOHOMED, OJIUMEDP, CTPYKTYPHOE 3BEHO)

HpaKanecmle 3aHATHUHA

IIpakTnuyeckoe 3ansaTHe 6 HomenknaTypa OpraHM4ecKMX COEIMHEHUM OTIEIbHBIX KJACCOB
(HachlllICHHbIE, HEHACBILIEHHBIE M apOMAaTHYECKUE YIJIEBOAOPOABI, CHUPTHI, (DEHOJBI, aJbIETUIb,
KETOHBI, KapOOHOBBIE KUCIOTHI U Ap.) COCTaBlieHHE MOJHBIX M COKPALICHHBIX CTPYKTYPHBIX (hOpMyJT
OpPraHMYECKUX BEUIECTB OTHEJIBHBIX KJAacCOB, HCIOJB3YysS HX Ha3BaHMs IO CUCTEMAaTHYECKOH U
TPUBUAJILHOW HOMEHKIIATYpe (3THJICH, alleTHIIEH, INIMIEpUH, (eHo, popManbaerus, ykcycHasi KUCIoTa,

rimiuH). Pacyersl mpocteiimieit ¢opMyibl OpraHnYecKoi MOJIEKYJIbl, UCXOS U3 3JIEMEHTHOI'O COCTaBa
(8 %)

OK 01
[IK 3.1

Tema 4.2. CBoiicTBa

OcHoBHOe coepxkaHue

14

OK 01
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OpraHUYECKUX
COEIMHEHUN

Teoperuueckoe od0yueHue

OU3UKO-XUMUYECKUE CBOWCTBA OPraHUYECKUX COCAMHCHHMH OTIEIbHBIX KiaccoB (0COOCHHOCTH
KJ1accU (PUKaAIM 1 HOMEHKJIATYPhl BHYTPH KJIacca; TOMOJIOTMYECKUH psia U oOmias Gopmysia; H30Mepus;
(bu3nYecKre CBOMCTBA; XMMUYECKHE CBOMCTBA; CIOCOOBI MOITYYEHHUS):

— TpeAesbHbIe YriIeBOAOPOAbl (aJKaHbl U IUKIOAJKaHbl). ['OpeHHMe MeTaHa Kak OJUH M3 OCHOBHBIX
UCTOYHHKOB TEIJIa B MIPOMBIIIICHHOCTH U ObITYy. CBOHCTBA MPUPOIHBIX YIIIEBOAOPOJIOB, HAXOXKCHUE B
MPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HempeenbHble (QlKeHbl, aJKUHBl W allkaJueHbl) W apoMaTUYEeCKHEe YTriIeBOIOpoAbl. [opeHue
AllETWJICHA KAK UCTOYHHK BBICOKOTEMIIEPATYPHOTO IJIAMEHH ISl CBAPKU U PE3KH METAJIJIOB

— KHCJIOpOJZICO/IepKAIlE COEAUHEHNUS (CTUPTHI U (PEHOIBI, KAPOOHOBBIE KUCIOTHI U 3(PUPHI, albJIErH bl
U KETOHBI, JXUpbI, yrieBonsl). [IpakTHueckoe NpUMEHEHHE ATUJICHIJIMKONA, TIJIMIEpHHA, (eHoua.
IIpumenenue ¢opmanpaeryaa, aneTanbleruaa, YKCYCHOM KHUCIOTHI. MblUla Kak COJIM  BBICHIMX
KapOOHOBBIX KHCIOT. Morolye cBOWCTBa MbLIa

— a30TCOoJIepXKAIIMe COSANHEHNUS (AaMUHBI 1 AMUHOKHUCIIOTHI, O€JIKH ). BRICOKOMONEKYIISIpHBIE COSTUHECHUS
(cuHTeTHYECKME W OMOJOTrMYECKH-aKTUBHBIE). MOHOMEp, TMOJIMMEp, CTPYKTYPHOE  3BEHO.
[Tonumepu3zalus 3THUJIEHa KaK OCHOBHOE HaIlpPaBJICHUE €TI0 UCIO0JIb30BAHUS.

I'enetnueckast CBSI3b MEXY KjaccaMU OPTraHUYECKUX COEUHEHUN

IIpakTHYecKkue 3aHATHS

IIpakTnueckoe 3ansitue 7 CBOICTBA OpraHUYECKUX COSAMHEHUI OTAENbHBIX KIACCOB (TpUBHUAJbHAS U
MEXyHApOHAsT HOMEHKIIATypa, XUMUYECKUE CBOMCTBA, CIIOCOOBI MOTy4eHUS): TIpeAelbHbIe (aIKaHbl U
LUKJIOAJKAHbI), HENpeeabHble (aJKEHbI, aJKUHbI M ajJKaJUEHb]) U apOMATUYECKUE YTJIEBOJOPOIbI,
CUpThl U (EHOJIBI, KapOOHOBBIE KUCIOTHI U d(PHUPHI, adbJICTUIBI U KETOHBI, aMUHBI U aMUHOKHCJIOTHI,
BBICOKOMOJIEKYJISIpDHbIE COENMHEHUs. 3aJaHusl Ha COCTABJICHUE YPAaBHEHHN XUMHMUYECKHUX PEaKUHl ¢
y4acTHEM OPraHMYeCKHX BEIECTB HA OCHOBAHUU UX COCTaBa U CTPOEHUS

IIpakTuueckoe 3anaTue 8§ CocraBiieHne CXeM peakiui (B TOM YHCIE IO MPEAI0KEHHBIM IeMOYKaM
MPEBPAILCHUI), XapaKTePU3YIOIUX XUMUYECKUE CBOHCTBA OPraHMYECKUX COCIUHEHHHA OTIEIbHBIX
KJIACCOB, CIMOCOOBI MX IMOJYYEHUsS M Ha3BaHHE OPraHMYECKUX COCAMHCHHH 110 TPUBUAIBHOW WIIU
MEXIYHAPOTHON CHCTEMATHYECKOM HOMEHKJIAType.

Pemenne mpakTUKO-OPHEHTHUPOBAHHBIX TEOPETHYECKUX 3aJaHU HAa CBOMCTBA OPraHUYECKUX
COEIMHEHNH OTAEIbHBIX KJIACCOB

JlabopaTopHasi padora

JlabopaTopHas 3ansitue Ne 3 «[IpeBpamenns opraHn4ecKuX BEIECTB IIPU HATPEBAHUU Y.
[Tony4yenue 3TuneHa u U3y4eHue ero cBOMCTB. MonenmpoBaHue MOJIEKYJ U XUMUYECKUX MPEBPALEHUN
Ha IIpUMepe dTaHa, YTHUIICHA, alleTUIICHA U JP.

OK 02
OK 04
IIK 3.1
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Tema 4.3. OcHoBHOE coep:kaHne OK 01
Wnentupukanms Teopernueckoe odyuenune OK 02
OpraHMIecKux buooprannueckue coemuHenus. I[IpuMeHneHne u Ouonoruueckas poyib YrieBoaoB. OKucIeHHE OK 04
BCIIICCTB, HX yIJI€BOJOB — HWCTOYHUK OHEPruM KHUBBIX OpraHu3moB. OO6JacTH NpUMEHEHHS aMHUHOKHUCIOT.
3HatCHHIC 1 [IpeBpamienuss OenkoB mnuiM B opraHu3me. buonornueckue ¢yHkiuu OenkoB. buonormueckue
ngMerHHe B ¢byHKIMM KUpoB. Posib OpraHnyecKoil XuMuM B pelieHny npobJieM NUIIeBoi 6e30MmacHOCTH
BITOBOM U = »
. | Ponp opranuueckoil XMMHUM B pELIEHUM IPOOJIEM DSHEPreTHUecKol Oe30MacHOCTH, B Pa3BUTHUHU
MPOU3BOACTBEHH O
P b MEIULUHBI, CO3/JaHUU HOBBIX MaTepUaJIOB, HOBBIX HCTOYHUKOB SHEPrUH (aIbTepHATUBHBIE HCTOUHUKH
eSITEIbHOCTU .
A sHeprum). OnacHOCTh BO3EHCTBHS Ha )KUBbIE OPraHW3Mbl OPraHUYECKUX BEIIECTB OTJAEIbHBIX KJI1acCOB
YyesioBeKa
(yrmeBonopoasl, CIHUPTHI, (PEHONBI, XJIOPOPraHWYECKHe IMPOU3BOJAHBIE, aJbAECTUABI U Jp.), CMBICI
11OKa3aTellsl NPelesIbHO JONYCTUMON KOHIIEHTPaIiK
JlabopaTopHble 3aHATHS
JlaGoparopHas 3ansaTHe Ned4 “lnentuduxanuss opraHn4ecKuX COCTUHEHUH OT/IEIbHBIX KI1acCOB™
Wnentudukanus opraHMueCKUX COCAMHEHUHN OTIENIbHBIX KJI1acCOoB (Ha MpUMeEpE albJerujioB, Kpaxmaia,
YKCYCHOH KHCJIOTBI, OCJIKOB U T.II.) C HCIOJIb30BAHUEM HX (DU3UKO-XUMUUYECKUX CBONCTB M XapaKTEPHBIX
KaueCTBEHHbIX  peakuuid. JleHarypamus  Oenka  Npud  HarpeBaHud.  LIBeTHBIE  peakiuu
0enkoB.BO3HMKHOBEHHE AaHANUTHYECKOrO0 CHUTHAllAa C TOYKM 3pPEHUS XMMHYECKHX MPOIECCOB IPH
MPOTEKAaHNUU KauyeCTBEHHON peaKIiy, MO3BOJISIONIEH HAeHTU(UIUPOBATE MPEIJI0KEHHbIE OpraHNYecKHe
BEI[ECTBA
Paszpnea S. KuHeTn4eckue 1 TepMOAMHAMUY ECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XMMHUYECKUX Peakum il
Tema 5.1 Ckopocts | OCHOBHOE co/lepKaHNe OK 01
XHMqufKHX TeopeTuueckoe od0yueHue OK 02
peakiui. - IIK 3.1
X CKOpOoCTh peakiuy, €€ 3aBUCHUMOCTh OT Pa3IUYHbIX (JaKTOPOB: MPHUPOIBl PEArupyIOIIUX BEIIECTB,
MMHYECKOE .
KOHIICHTpAaIlMM pearupyrolux BeElIeCTB, TEMIepaTypbl M IUIOLAAM PEAKIMOHHOW IOBEPXHOCTH.
paBHOBECHE

TennoBbie A3 PEKTh XUMUUECKUX PEAKIUI. DK30- U SHIOTEPMUYECKUE, PEAKIIUH.

O6patuMocTs peakiuil. XUMHUYECKOE PABHOBECHE U €ro CMEUICHHE TMOJ] IEUCTBHEM pa3IMYHBIX
(bakTOpOB (KOHIIEHTpALUsl peareHTOB WM MPOAYKTOB pPEeaKLUu, aBjeHue, TeMIepaTypa) 1l CO3JaHus
ONTHMAJIbHBIX YCIOBUH NpoTEeKaHUs XumMuueckux npoueccos. Ipuniun Jlelllarense

IIpakTHYecKkue 3aHATHS

IIpakTuueckoe 3ansaTHe 9 PemieHne NpakTUKO-OPUEHTUPOBAHHBIX 3aJlaHMM Ha aHaIM3 (DaKTOPOB,
BIMSIIOIIMX Ha M3MEHEHHE CKOPOCTM XHMMHUYECKOM peakuuw, B T.4. C TMO3UIUNA DKOJIOTHYECKH
11eJIeCO00Pa3HOro MOBEEHUS B OBITY U TPYJOBON J1€ATEIBLHOCTH B LEIAX COXPAHEHHS] CBOETO 370POBbSI
U OKPY>KaroIIel MpUPOIHON CPEIbI.
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Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHMM Ha npuMmeHeHue npuHuuna Jle-Ilatense mus
HAXOXXJEHUSl HAMpaBJICHHUS CMEIICHHUS PABHOBECHS XUMHUYECKOW peakIMu H aHaiu3 (PaKTopos,
BJIMAIOLIMX HA CMEIIEHUE XUMUYECKOI O PAaBHOBECHS

Paznea 6. PacTBopsI
Tema 6.1. OcHoBHOe coiepxkaHue OK 01
Honstne o Teopernueckoe odyueHune OK 02
pacTBopax PacTBOpeHHe Kak (PU3MKO-XUMUUeCKuil mporecc. PactBopsl. CriocoObl TPUTOTOBJIEHUS PACTBOPOB. OK 07
PactBopuMocTh. MaccoBass 40711 pacTBOpeHHOro BemiecTBa. (CMBICH IOKa3aTels MpenesbHO [IK 3.1
JIOIY CTUMOI KOHIIEHTPAIIMK U €TI0 HCIIOIb30BaHUE B OLIEHKE 3KOJIOIMYECKOM Oe30IMacHOCTH.
[IpaBuaa SKOJOTHYECKH I1€1eCO00pa3HOr0 MOBEACHHS B OBITY M TPYAOBOH IEATEIBHOCTH B IEJSX
COXpPaHEHHUSI CBOETO 3/I0POBBS U OKPYXKAIOLIEH MPUPOTHOM Cpeabl; OMAaCHOCTh BO3JEHCTBUS HA KHUBBIE
OpraHu3MBbl OIpe/leIEHHBIX BEIECTB.
Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUN Ha PACTBOPHI, HCIOJIb3YEeMbIE B OBITOBOM U
TIPOM3BOJICTBEHHOM AESITEIbHOCTH YEJIOBEKa
Tema 6.2. OcHoBHOE coiep:kaHne OK 01
Hccnenosanne JlaGopaTopHbie 3aHATHS OK 02
CBOUCTB PAaCTBOPOB | TagopaTopnas 3anaTue Ne 5 «[IpuroToBieHne pacTBOpoBy. OK 04
[IpuroroBienre pacTBOPOB 3aJaHHON (MaccoBOM, %) KOHLEHTpaIUU (C MPAKTUKO-OPUEHTUPOBAHHBIMU K 3.1
BOIIPOCaMH) U OTPEACIICHHE CPEIbl BOAHBIX PACTBOPOB.
Penrenue 3a1a4 Ha MPUTOTOBJICHHE PACTBOPOB
IpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAepP:KaHUE (ColepKaHNe MPUKJIATHOTO MOTYJIS)
Paznen 7. Xumusi B GbITY U IIPOM3BOICTBEHHO IEATENLHOCTH YeJ0BeKa OK 01
Tema 7.1 Xumus B |OcHOBHOE cosep:KkaHue OK 02
OBITY U
y . |TeopeTHueckoe odyyeHue OK 04
IPOU3BOJICTBEHHOU = = = OK 07
eSITEBHOCTH Hogeiimme 1ocTHXKeHUsI XUMHUECKON HAYKH M XUMHUYECKON TeXHONoruu. Poiabp xumuu B obecrieyeHHn
— 9KOJIOTMYECKOM, IHEPreTHYECKOM U MUIEBON 0€30MacHOCTH, pa3BUTHH MeAULIUHGL. [IpaBuia moucka u 1K 3.1

aHalM3a XMMMYECKOH MHQOpMalMM W3 pa3JMYHbIX HCTOYHUKOB (HaydyHass W y4yeOHO-HaydHas
JUTEpATypa, CPEACTBA MacCOBOM nHpOpManmu, ceTh IHTEpHET)

IIpakTHyeckue 3aHATHUSA

IpakTnueckoe 3ansitue 10 [louck u a”HanM3 KEMCOB O MPUMEHEHUM XHUMHYECKUX BEIIECTB M
TEXHOJIOTHA C YydeToM Oyaymed mnpodeccHoHamIbHOW MAESITeNbHOCTH TI0 TeMaM: Ba)KHEeWIIne
CTPOUTENBHBIE MATEPHUAIBI, KOHCTPYKIIMOHHBIE MaTEPUAIIBI, KPACKH, CTEKJIO, KEPAMHUKA, MaTEpUAJIbI JJIs
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JNEKTPOHUKH, HAHOMAaTEpHAallbl, TEKCTUJIbHBIE BOJIOKHA, HMCTOYHUKH OSHEPruU, OPraHUYEeCKue U
MUHEpaJbHbIE YIOOPEHHUSI, TeKaPCTBEHHBIE BEIIECTBA, OBITOBAS XHUMHSL.

IIpakTuueckoe 3ansitue 11 3ammra:lIpencraBienrue pe3yabTaTOB pPEIICHHs KEHCOB B (opMe MUHU-
JIOKJIaia ¢ Mpe3eHTanuen

IIpome:kyTOYHAsI aTTEeCTALMSA 110 AMCUMILIMHE (U PepeHMPOBAHHBIN 3a4eT)

Bcero

72
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3. YciaoBus peajin3ainuu NporpamMmMbl 001eo0pa3oBaTeJbHOM TUCIUIIIHHBI

3.1. TpeGoBaHUs1 K MUHMMAJIbHOMY MATePHAIbHO-TEXHUYECKOMY 00ecIedyeHHI0

Peanuzanus mporpamMmbl AUCHUIUIMHBL TpeOyeT Haiuyug y4yeOHOro kKaOuWHeTa
€CTECTBEHHO- HAyYHBIX JUCIHIUIMH, OCHAILIEHHOIO C COOTBETCTBUU C NMPUIIOKEHUEM [
OOIL

3.2. UudopmanuoHHoe odecriedyeHre 00y4eHus

Jns  peanuzanuu  mporpamMMbl  OMOnMoTeuHbld  (OHJ — oOpa3oBaTebHOU
OpraHM3aIiy JOJKEH WMETh TeYaTHBIC W/WIU DIIEKTPOHHBIC 00pa30BaTENbHBIC U
WH()OpPMAITMOHHBIE  PECYpChl,  PEKOMEHJIOBAaHHBIE IS  WCIIOJNB30BaHUS B
00pa30oBaTEeIbLHOM MPOIIECCE, HE CTAPIIIE MSTH JIET C MOMEHTA U3AaHUsl.

3.2.1 OcHoBHas yueOHas JuTeparypa

1. Pynsutuc, I'. E. Xumus: 6a3oBblit yposens : yueoHuk / I'. E. Pynzutuc, ©. T
®denpaman. — Mocksa : [Ipocsemenue, 2024. — 336 ¢. — ISBN 978-5-09-111351-
8. — Tekcr : anmexkTpoHHbIH // JIaHb : AeKTpoHHO-0MOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/408677

3.2.2 JlonoiHUTEIbHASI y4eOHAasl JIUTepaTypa

1. Audunorenoa, U.B. Xumusa. bazoseiii ypoBenb: 10—I11 Kiacchr :
yueOHUK i cpefgHero odmero odpasoanus / WM. B. Audunorenosa, A. B. baOkos,
B. A. IlonkoB. — 2-e u3n., uctp. u gomn. — Mocksa : M3ngarensctBo FOpaiit, 2024. —
290 c. — (O6meobpazoBarensublii 1ukn). — ISBN 978-5-534-16098-7. — Tekcr :
anekTpoHHBI  //  OOpasoBarenbHass  1iargpopma  FOpaiit  [caiit]. ——
URL.: https://urait.ru/bcode/544870

2. AupunorenoBa, . B. Xumus : ydeOHMK W TPAKTHKyM IS CPEIHETO
npodeccunoHaIbHOTO obpaszoBanus / . B. AadunoreHosa, A. B. babkos,
B. A. TlonkoB. — 2-¢ u3n., uchp. u gomn. — Mocksa : M3narensctBo FOpaiit, 2024. —
291 c¢. — (Ilpodeccuonanpuoe oopazoanue). — ISBN 978-5-534-11719-6. — Tekct
:  oanektpoHnbli //  OOpazoBarenpHass 1uatdpopma  FOpaiit  [caiiT]. —
URL: https://urait.ru/bcode/538526

3. Anapnes, A. 1. O0mas xumus. COOpHUK 3alaHUN C IpUMEpaMU pelieHui !
yaeOHOe Tocobue i cpeaHero npodeccuoHabHOro oopasoBanus / A. U. AnapHes,
JI. I. Aponnna. — 2-e wm3m., uchnp. m jgom. — Mocksa : W3nmarensctBo HOpaiit,
2024, — 127 c. — (IlpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-09932-4.
— Texkct : anextponnbii // OOpazoBarenbhHas tuiarpopma IOpaiit [calT]. —
URL.: https://urait.ru/bcode/539181

4. T'abpuensn, O. C. Xumus: 10-i kmacc: 6a3o0Bbiii ypoBeHb : yueOHuk / O. C.
l'adbpuensn, . I'. Octpoymos, C. A. CnagkoB. — 5-¢ usn., crep. — Mocksa :
ITIpocsemenune, 2023. — 128 c¢. — ISBN 978-5-09-107222-8. — TekcrT :
ANEKTPOHHBIN //  Jlanb :  snexkTpoHHO-OuOnMoreuHas cuctema. —  URL:
https://e.lanbook.com/book/335039

5. I'abpuensan, O. C. Xumus: 11-it kimacc: 6a30Bbiii ypoBeHsb : yueOHuk / O. C.
lNabpuensn, . I'. Octpoymon, C. A. CnaakoB. — 5-¢ usn., crep. — Mocksa :
[Ipoceemenne, 2023. — 127 c¢. — ISBN 978-5-09-103623-7. — Tekcrt :
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ANEKTpOHHBIN //  Jlamb :  snexkTpoHHO-OMOnMoreunas cuctema. —  URL:
https://e.lanbook.com/book/335036
6. MapteiHoBa, T.B. Xumwus: y4eOHUK © TPAKTUKYM JUISI  CPEIHETO

po¢eCCUOHATBEHOTO oOpazoBaHus / T. B. MapTbiHOBa, . B. ApramoHoBa,
E. b.T'ogynoB ; mon oOmeit penakuueit T. B. MapTbiHOBOM. — 2-€ u3A., UCHp. H
norm. — Mocksa : M3marensctBo IOpaiit, 2024. — 368 c. — (IlpodeccnonanpHoe
obopazoBanmue). — ISBN 978-5-534-11018-0. — Teker : DJCKTpPOHHBIH  //

Oo0pa3zoBatenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/536721
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4. KOoHTpOJIb U OLIEHKA Pe3yJIbTATOB OCBOEHMs 00111e00pa30BaTeIbHOI

JTUCIUILITHHBI

KoHTpoJib M OHmEHKA pacKpbIBAIOTCS 4YEpe3 AUCUUILUIMHAPHBIE PE3YNIbTAThI,
YCBOCHHBIC 3HAHHUS U MPUOOPETEHHBIC OOYYAIONIMMKCS yMEHUS, HaIlpaBJCHHBIE Ha
dbopMupoBaHue 00X U MPOPECCUOHATBHBIX KOMIIETEHITUH .

Oo6mas/npodeccuonanbHasi
KOMMETEeHIUs

Paznen/Tema

THun oeHOYHBIX MepONpPHUATHIA

OK 01.

Br16upath criocoOsl
peleHus 3a1a4
npodeccruoHanbH oM
JeATENbHOCTH
MPUMEHUTENBHO K
pa3IMYHBIM KOHTEKCTaM

P1, Temer1.1,1.2

P2, Temn 2.1., 2.2, IT-o/c

P 3, Temn 3.1., 3.2, 3.3, IT-o/c
P4, Temn1 4.1,4.2, 4.3, I1-o/c
PS5, Tema 5.1

P 6, Temn1 6.1, 6.2, IT-o/c

P 7, Temn 7.1, IT-o/c

- YCTHBINA OIIpoC;

- TECTUPOBaHMUE;

- CaMOCTOsITeNIbHasl paboTa;

- IPAaKTHYE€CKOE 3aHATHE;

- 1a0OpaTOPHOE 3aHSTUE;

- nudepeHnrpoBaHHbIH 3aueT

OK 02. Ucnonb3oBath
COBpPEMEHHBIE CPENICTBA
MOKCKa, aHAIK3a U
UHTepIpeTaluu
uHpopmauu u
nH(pOpPMaLMOHHbIE
TEXHOJIOTUH IS
BBITTOJTHEHHS 33124

P1,Tema 1.2

P 3, Temni 3.1., 3.2, 3.3, [T-o/c
P4, Temn1 4.2, 4.3, IT-o/c

P5, Tema 5.1

P 6, Temr1 6.1, 6.2, IT-o/c

P 7, Temn 7.1, I1-0/c

- YCTHBIN OIIPOC;

- TECTUPOBAHHUE;

- CaMOCTOsITeNIbHast paboTa;

- IPAaKTHYECKOE 3aHATHE;

- 1abOpaTOPHOE 3aHATUE;

- nuppepeHLPOBAHHBIN 3aueT

npodeccruoHabH oM

TSI TeIbHOCTH

OK 04. P2, Temn 2.2, IT-0/c - YCTHBIH OIPOC;
DddhexkTrBHO P 3, Temsr 3.3 - TECTHPOBAHHUE;

B3aMMOJICHCTBOBAThL U
paboTaTh B KOJIJICKTUBE U
KOMaH]Ie

P4, Temr1 4.2, 4.3, IT-o/c
P 6, Temr1 6.2, I1-0/c
P 7, Temn 7.1, I1-0/c

- caMOCTOsITeNIbHAs paboTa;

- IPaKTUYE€CKOE 3aHSATHE;

- 1abopaTopHOE 3aHATHUC,

- nudepeHIPOBaHHBIN 3a4eT

OK 07

CopneiicTBOBaTh COXPaHEHUIO
OKpYXaroIlenl Cpespl,
pecypcocbepexeHuto,
IIPUMEHSATH 3HaHUA 00
W3MEHEHUH KJINMaTa,
MIPUHIIUIIBI OEPEKITUBOTO
MPOU3BOACTBA, 3P (HEKTHBHO
JICUCTBOBATH B
YPE3BBIYANHBIX CUTYAIHUIX

P4, Temn 4.1, I1-o/c
P 6, Temn! 6.1, I1-0o/c
P7, Temnr 7.1, IT-o/c

- YCTHBIN OIIPOC;

- TECTUPOBAHHC;

- caMOCTOsITeNIbHas paboTa;

- IPAKTHYE€CKOE 3aHATHE;

- 1a00paTOPHOE 3aHSTUE;

- nudepeHnpoBaHHBIN 3a4eT

IIK 3.1. IImanupoBaTs 1
OpPraHU30BBIBATH PadOTY 1O
TPaHCIOPTHO-
JIOTHCTHYECKOMY
o0cy)KuBaHUIO B chepe
I'PY30BBIX ITEPEBO30K

P2, Temn 21.,2.2, IT-o/c
P 3, Tema 3.1, 3.2, IT-o/c
P4, Tema 4.1,4.2,I1-0/c
P 6, Tema 6.1, I1-0/c
P7,Tema 7.1, II-0/c

- YCTHBIN OIIPOC;

- TECTUPOBAHHC;

- CaMOCTOsITeNIbHASI paboTa;

- IPAKTHYECKOE 3aHATHE,

- 1abopaTOpHOE 3aHSTHUC,

- nuddepeHIInPOBAHHBIN 3a4eT

22




	1. Общая характеристика рабочей программы общеобразовательной дисциплины ООД.04 Химия
	2. Структура и содержание общеобразовательной дисциплины
	3. Условия реализации программы общеобразовательной дисциплины
	4. Контроль и оценка результатов освоения общеобразовательной дисциплины

