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Ha 3acenanuu LK 3am.nupekropa no YMP
00111600pa30BaTEIIbHBIX,

COIMAIbHO-TYMAHUTAPHBIX U

€CTECTBEHHOHAYYHBIX

JCITUTLIAH

[Mporpamma yuebnoit muctumimasl QO.10 XUMMUS pa3paborana B COOTBETCTBUU
¢ TpeboBanusmMu DenepanbHOr0 rocyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJApTa CpPETHETo
obmiero oOpa3oBaHus (YTBEpXkACH MpHKa3oM MuHHCTEpcTBa 00pa3oBaHUS W Hayku Poccuiickoit
Oenepanmu ot 17.05.2012 1. Ne 413, B peiictByromedt  penakmuu), DeaepalbHOTO
TOCYJapCTBEHHOTO OOpa30BaTEIbHOIO CTaHAApTa CPEAHEro MNpo(ecCHOHANBHOTO 00pa3oBaHUs
no cnenuansHoctH 38.02.07 bankoBckoe geno  (YTBEpXKAeH —MpHKa3oM  MUHHCTEpPCTBA
obOpazoBanusi u Hayku Poccuiickoit ®eneparmor 5 depans 2018 roma r. N 67),,
PEKOMEHIAIUSMU 110 OpraHu3allK IOJY4YeHHs] CpedHero oOlmiero oOpa3oBaHHs B Ipenenax
OCBOCHHS 00pa30BaTENBHBIX MNPOTPaMM CpPEIHEro MpodecCHOHAILHOTO 00pa3oBaHUs Ha 0Oase
OCHOBHOTO 00mero o0pa3oBaHusi € Y4eToM TpeOoBaHHIl  ¢eaepalbHbIX TOCYAApCTBEHHBIX
00pa3oBaTeNbHBIX CTAHIAPTOB U IOIY4aeMOW CHEIHMAIBLHOCTH CPEIHEro Mpo(ecCHOHATBHOTO

o0pa3oBaHus, MPUMEPHOM  HpOrpaMMoil  y4yeOHOW  JUCHUIUIMHBI «Xumus» JUTSL
po(hecCHOHATLHBIX 00pazoBaTenbHbIX OpraHM3alvii, pEKOMEHIOBaHHOW  DeaepabHbIM
roCyJ1apCTBEHHBIM OIOIKETHBIM 00pa3oBaTeNbHBIM  YUPEXKICHUEM JOTIOJTHUTEIBHOTO
npodeccuoHanbHOr0  oOpazoBanus «MHCTHTYT — pa3BUTHS NMPOPECCHOHATBHOTO OO0Pa30BAHUS
(manee — @OBIOY 1O «MPIIO») B KadecTBe MPUMEPHOM MPOrpaMMBbl ISl peaU3aliu

OCHOBHOH mpodeccruoHanbHoi obpazoBarenbHOi mporpammbl CIIO Ha 6a3e ocHOBHOTO 001IETO
o0pa3oBaHus C MOJIyYeHUEM CpeHero obimiero odpa3zoBanus, npotokos Ne 14 ot «30» HoaOps 2022
T.
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1. OBIIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEN ITPOT PAMMABI
OBIIEOBPA30OBATEJBbHON JUCHUNJIMHBI «XUMUS»

1.1. MecTo nucuMIUIMHBI B CTPYKTYpe OCHOBHOH NpodeccHoHAIbHOI 00pa3oBaTeIbHOM
NPOrpamMMmblI

OOmeoOpa3zoBarenbHas JUCHUILIMHA «XUMHs» H3y4aeTcss Ha 0a30BOM ypOBHE B
001eo0pa3oBaTeIbHOM LUKJIE Y4eOHOTO IJIaHa OCHOBHOM NpOQecCHOHATbHON 00pa3zoBaTeabHOM
nporpammsl s cnierpanbHocTy 38.02.07 bankoBckoe neno.

Tpy10eMKOCTh TUCHMIIIMHBI «XUMH» Ha 0a30BOM YpPOBHE COCTaBIIsAeT 72 yaca, U3 KOTOPBIX
62 vaca — OazoBbli Moaynab (6 pasmenoB) u l1lOwgacoB — mnpukmamHoit moxmynb (1 pasgen),
BKJIIOYAIONIUMNA MPAKTUKO-OPUEHTUPOBAHHOE cojiepxkanue creuranbHocTth 38.02.07 bankoBckoe
JEI10.

[TpuknaaHOM MOAYNB BKIIOYACT OAMH paszen. Paznen 7 «Xumus B OBITY U IPOU3BOACTBEHHON
JESTEIbHOCTH YEJIOBEKA) pean3yeTcs JUIsl BCeX CHEIUAIbHOCTEN Ha MaTepuae KeicoB, CBSI3aHHBIX
C DJKOJIOTUYECKOH Oe30MacHOCThI0 M OLEHKOW TOCHEJACTBUNA OBITOBOW M IPOM3BOJCTBEHHOM
JeSITeIbHOCTH, IO OTpACsAM Oyayliel npopeccnoHaIbHON AEATEIbHOCTH 00Y4atoLXCSl.

1.2. Iles1u ¥ IUIAHMPYeMble Pe3yJbTAThl 0CBOCHUS AN CIHUIIHHBI

1.2.1. lleau 1 3aga4u AU CHUILIHHBI

®opMHpOBaHUE Y CTYIEHTOB NPEACTABICHUS O XMMHUYECKOH COCTABISIOMIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa KaK OCHOBHI NPHUHATHA PEUICHUH B >KU3HEHHBIX M IPOU3BOJICTBEHHBIX
CUTYallUsX, OTBETCTBEHHOTO TIOBEICHUS B IIPUPOIHOM Cpee.

3agauu AMCHMILVIMHBI:

1) chopmupoBaTh NOHMMAaHHE 3aKOHOMEPHOCTEH IPOTEKAHHUS XUMHUYECKHX IPOLIECCOB U
SBJICHUH B OKpyXawolled cpene, LEJIOCTHOM HayyHOW KapTHHBI MHpA, B3aUMOCBS3U MU
B3aMMO3aBHCHUMOCTHU €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATh (OPMYJbI HEOPraHWYECKMX M OpPraHMYEeCKHX BEIECTB,
YPaBHEHMsSI XHMHYECKHMX pEaKIMH, OOBACHATh MX CMBICI, HWHTEPIPETUPOBATh PE3YJbTATHI
XUMHYECKHX IKCIIEPHMEHTOB,

3) cdopMHupoBaTh HABBIKM MPOBEACHUS IPOCTEHITNX XUMHUYECKHUX OSKCIIEPHUMEHTATBHBIX
UCCJIEIOBaHUM C COOIIOZACHUEM MpaBUil OE30MACHOTO OOpaIleHUs C BELIECTBAMU M J1a0OpaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHMs HCIOJIb30BaTh HWH(GOPMAIMIO XMMUYECKOTO XapakTepa W3 Pa3IUYHbIX
UCTOYHUKOB,;

5) chopmupoBaTh yMEHHUSI MPOTHO3UPOBATH MOCIEACTBUSL CBOEH EATENIBHOCTH U XMMUYECKUX
HOPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOLIECCOB;

6) chopMHpOBaTH TOHUMAaHWE 3HAYMMOCTH JOCTH)KEHUH XUMHUYECKOW HAYKH W TEXHOJOTHIM
JUTSL Pa3BUTHS COLMAIBHOW U TIPOU3BOICTBEHHON cdep.



1.2.2. Ilnanupyemblie pe3ybTaThbl 0CBOeHHsI 001e00pa3oBaTeJbHON JUCHUIIMHBI B c00TBeTcTBUM ¢ PI'OC CIIO m Ha ocHoBe ®I'OC

(6{0]0;
Kon n IIlnanupyemMsble pe3yJbTaThbl OCBOCHHS JMCIUILIHHBI
HAUMEHOBaHU
e

¢popmupyembIx O6ume! JIMCHMILIHHAPHBIE?

KOMIIeTeHIN I

OK 01. B yacTu TPyAOBOIO BOCIIUTAHMSA: - BIAQJCTh CHCTEMOM XMMHUYECKHX 3HAHUM, KOTOpas  BKJIIOYAET:

Bribupats - TOTOBHOCTb K TpPYLy, OCO3HAHHE IIEHHOCTU | OCHOBOIIOJIAralolUe MOHATHS (XMMHYECKHH 3JEMEHT, aToOM, 3JIEKTPOHHAas

Coco0bl MacTepcTBa, TPYJOI00uE; o0oJsiouKka aToma, s-, p-, d-dJIEKTPOHHBIC OPOUTAIM aTOMOB, MOH, MOJIEKYIIa,

pelleHus 3aJa4 | - TOTOBHOCTb K  aKTUBHOM  JAEATEIbHOCTH | BAJIGHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCIICHUS, XMMHYECKas

npodeCcCHOHaN | TEXHOJOTHYECKOW U COIMAIbHON HANPaBIEHHOCTH, | CBSI3b, MOJIb, MOJISIpHAsT Macca, MOJIAPHBIA O0bEM, YIJIEPOJHBIA CKEJeT,

BHOMU CHOCOOHOCTh MHUIMHMPOBATH, IUJIAHUPOBATH M | (YHKUMOHANbHASA TpyNna, pagukai, U30MepHs, U30Mepbl, TOMOJIOTHYECKUNA

JEATEIbHOCTH | CAMOCTOSITENIBHO BBIIOJIHATH TAKYIO ACATENBHOCTD; | PsAll, TOMOJIOTH, YTJIEBOAOPOABI, KUCIOPOA- U a30TCOAEPKAILUE COCANHEHMS,

IPUMEHUTEIBH | - MHTEpPEC K pa3IMYHbIM cdepam | OMONOTMYECKH AKTUBHBbIE BelecTBa (YIJIEBOJbI, JKUPbI, OENKU), MOHOMED,

0 K pa3JIM4HbIM | IpO(eCcCHOHAIBHOM 1eATENbHOCTH, IIOJIUMEP, CIPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISAPHBIE COCAMHEHUS,

KOHTEKCTam OBjasieHNe  YHHBEPCAJBHBIMH  Y4eOHBIMH | KpUCTAJUIMYECKAs DPELIeTKa, TUIBl XUMHYECKHUX PEaKUUH (OKUCIUTENBHO-
M03HABATEJbHBIMH 1eHICTBUSIMH: BOCCTAHOBUTENbHbIE, 3K30-U SHAOTEPMHUUECKUE, PEaKIIMM HOHHOTO 0OMEHa),
a) 0a30BbIe JIOTHYECKHUE el CTBHA! pPacTBOP, DJIEKTPOJIUTHI, HEDJIEKTPOJIMTHI, SJICKTPOIUTUYECKAs AUCCOLMALINS,
- CaMOCTOSITENIEHO (dhopMynpoBaTh U | OKUCIIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKON PEaKIMU, XUMAYECKOE

aKTyaJIM3HpoBaTh NpPOOJIEMy, paccMaTpuBaTh €e
BCECTOPOHHE;

- YCTaHaBJMBAaTh CYIIECTBCHHBIH TNPU3HAK WU
OCHOBAHHUA JIA CpaBHCHI/ISI, KJ'IaCCI/I(i)I/IKaHI/II/I 158
00001IeHHS;

- OmpeaesaTh LEMH JCSITEIbHOCTH,
napamMeTpbl U KPUTEPUHU MX JIOCTHIKCHHUS,
- BBISIBJISITh SaKOHOMBpHOCTH 158 HpOTHBOpeqHﬂ B

3aaaBaTb

paBHOBECHE), TEOPHUM M 3aKOHBl (TEOpHS XHUMHYECKOTO CTPOEHUS
opranuueckux BemiectB A.M. byrtiepoBa, Teopus 3IEKTPOIUTHYECKOMN
Jucconuanuy, nepuoandeckuil 3akon [[.J1. Menneneesa, 3ak0H COXpaHEHHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3BIK XMMHH, (PAKTOJIOTHUECKUE
CBEJIEHUS O CBOMCTBaX, COCTaBe, MOJyYEHUH U O€30M1acCHOM HCIIOJIb30BaHUH
BAOXHEHIINX HEOPraHMYECKUX U OpPraHMYeCKHX BEIIeCTB B OBITY U
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKa;

- yYMETb BBIABJISATH XapaKTepHblE NPU3HAKU M B3aUMOCBS3b H3YYEHHBIX

! YKa3bIBalOTCA IMUYHOCTHBIE U MeTanpegMeTHble pesybTaTbl 3 ®rOC COO (B nocnegHelt peaakLmm ot 12.08.2022) 8 oTrnaronbHoM popme, bopmupyemble 06LLe06pa3oBaTeNbHOM

ANCUUNANHON

2 IncumMnanHapHble (MpeameTHbIe) pe3ybTaTbl YKa3blBaloTCA B COOTBETCTBMM C METOAMKOM NPenoAaBaHua AUCLMMINHDI




paccMaTpUBAEMBbIX SIBICHUSX;
- BHOCUTb KOPPEKTHBBI B  JICSTEIBHOCTb,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEJISIM,
OIICHUBATh PUCKHU MOCIEACTBUMN AEATEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCeI0BaTEIbCKUE TeHCTBHS:

- BIIAJCTh HaBBIKAMHU YYEOHO-HCCIIEIOBATEIIbCKOMN
u MIPOEKTHOM JIeSITCILHOCTH, HaBEIKAMH
paspenieHus mpooIem;

- BBIIBJISITh TPUYMHHO-CJICJACTBEHHBIE CBSI3H U
aKTyaJIM3UpOBaTh 33/a4y, BbIABUTATh THIIOTE3Y €€
petieHus, HaXOJINTh apryMEHThI JUIS
JI0OKa3aTellbcTBa CBOMX YTBEP)KICHMI, 3a7aBaTh
napameTpbl U KPUTEPUU PEILICHNUS,

- AHAJIM3UPOBATh IMOJYYEHHBIE B XOJI€ PELICHUS
3a/1aud  pe3yibTaThl, KPUTHYECKU OIICHUBATH HX
JIOCTOBEPHOCTb, MPOTHO3UPOBATH HM3MEHEHHUE B
HOBBIX YCJIOBUSIX;

- YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U
MPaKTUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH,

- yYMETh HWHTETPUPOBATH 3HAHUS U3 Pa3HbIX
MPEAMETHBIX 00J1acTeH;

- BBIABHTaTb  HOBBIE  HJCH,
OPUTHMHAJILHBIE TIOJIXOJIbI U PEIICHUS;
- CIMIOCOOHOCTh UX UCIOJIb30BAHUS B
ITO3HABATEJIBHON U COL[MAIBHOW MPAKTHKE

npeajiararb

HOHSITI/Iﬁ, IMPUMCHATH COOTBECTCTBYIOIIUC IMOHATHUA TP OIIMCAHUU CTPOCHUA U
CBOMCTB HCOPraHNM4YCCKUX M OPraHUYCCKHX BEIICCTB MU HX npeBpameHHﬁ;

BBIABJIATH B3aMMOCBA3b XHUMHUYCCKUX 3HAHUH C IIOHATUAMU u
MMpEaACTAaBICHUAMU JPYTUX €CTCCTBCHHOHAYYHBIX IMTPECAMETOB,

- YMCTb HCII0Jb30BaTh HanMMCHOBAaHU XUMHUYCCKUX COG,Z[I/IHGHI/Iﬁ
MCXKAYHapOAHOro COm3a TeopeTquCKOﬁ u HpHKHaZ{HOﬁ XUMHUHU H

TPUBHUAJIbHBIC HA3BAaHUSI BAXKHEUIIINX BEILECTB (ITUJICH, allETUJICH, TJIMIEPHUH,
denon, Qopmanpaerun, yKCycHas KUCIOTa, T[JIMIMH, YrapHbBIM ras,
YIJIEKUCIIBIN Ta3, aMMHUaK, TalieHas U3BeCThb, HEeralleHas U3BEeCTb, TUThEBas
colla M JPYTHX), COCTaBIATh (OPMYIbl HEOPraHMUECKUX U OPTaHHMUECKUX
BEILIECTB, YPaBHEHUA XHMHUYECKHUX pEaKIUh, OOBACHITH UX CMBICI;
MOATBEPKIAThH XapaKTepHbIE XUMUYECKHE CBOICTBa BEILIECTB
COOTBETCTBYIOIIMMU HKCIIEPUMEHTAMH M 3alUCSIMH YPAaBHEHHN XUMHYECKUX
peaKIuii;

- YMETh YCTAHABJIMBATh IMPUHAJJICKHOCTh M3YUYCHHBIX HEOPTraHWYECKUX U
OpraHMYECKUX BEILIECTB K ONPEJEICHHBIM KJIaccaM M TpyIIaM COCIUHEHUM,
XapaKkTepU30BaTh WX COCTaB M BAXKHEWINME CBOWCTBA; OMPEAETSATH BHIIBI
XUMHUYECKUX CBsI3eH (KOBaJCHTHAas, MOHHAS, METa/In4yecKasi, BOJOPOIHAs),
THUTBI KPUCTAJUTMYECKUX PEIIETOK BEIIECTB; KIACCU(PUIIUPOBATH XUMUYECKHE
peakuuu;

- chopmupoBaTh  MpEACTaBIEHUA: O XHUMHUYECKOW  COCTaBJISIONIEH
€CTECTBEHHOHAYYHOM KapTHHBI MHPA, POJIM XMMHUHM B TO3HAHUU SBJICHHM
npupoabl, B (OPMHUPOBAHWU MBIIUICHUS W KYJIbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBLHONW TPAMOTHOCTH, HEOOXOIUMOMN Il PEUICHUS MPAKTUYECKUX
3a/1a4 ¥ IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
MIPUPOAHOMU Cpelie;

- YMETh NPOBOJUTH PACUYETHl MO XUMHUYECKUM (GopMysiaM U ypaBHEHUSIM
XUMHUYECKUX  PEaKIUid ¢  HCIOJIb30BaHMEM  (U3NYECKUX  BEJIHYUH,
XapaKTEePU3YIONINX BEMIECTBA ¢ KOJUYECTBEHHON CTOPOHBI: MAacCChl, 00beMa
(HOpManbHBIE YCIIOBHUSI) Ta30B, KOJNWYECTBA BEIIECTBA; HCIIOIH30BAThH
CHUCTEMHBIE XUMUYECKUE 3HAHUS I TPHUHITHS PEIICHHH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHUEM




OK 02.
OcCyliecTBIISITh
IIOMCK, aHAJIU3
n
UHTEPIIPETANN
10
uHpopManuy,
HE00XO0AUMOM
JULST
BBIIOJIHEHHS
3a7a4
npodeccuoHal
bHOM
JEeITEIbHOCTH.

B 00s1acTHLIEHHOCTH HAYYHOI'0 MIO3HAHUS:

- c(hOpMUPOBAHHOCTH MHUPOBO33PEHU,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM U OOILIECTBEHHOW MPAKTHKH,
OCHOBaHHOT'O Ha Jaore KYJBTYP,
CIIOCOOCTBYIOILIIETO OCO3HAHUIO CBOETO MeECTa B
HOJIUKYJIbTYPHOM MHDE;

- COBEpPIICHCTBOBAHUE SI3bIKOBOM M YHUTATEJIbCKOU
KYJIBTYpbl KaK CpEICTBAa B3aUMOJAECUCTBUS MEXIY
JIOJIbMU U TTO3HAHUS MUDA;

- OCO3HaHHWE [EHHOCTH Hay4YHOW JeSTEeIbHOCTH,

TFOTOBHOCTh ~ OCYILECTBJIATH  IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESITENIbHOCTD
UH/IMBUYaJIHO U B TPYIIIIE;

OsilaileHHe  YHHBEpPCAJIbHBIMM  y4eOHBIMU

NO03HABATEJIbHBIMM el CTBHSIMU:

B) padora ¢ nHpopmanueii:

- BJIaJICTh HABBIKAMH MOJY4YeHHUsS MHPOpPMaLUU U3
UCTOYHUKOB DAa3HBIX THUIIOB, CaMOCTOSITEIBLHO
OCYILIECTBIIATh NOUCK, aHAJIN3, CUCTEMATU3ALNIO U
MHTEPIIPETALNI0O MHPOPMAIIMK Pa3IUYHbIX BUJIOB U
(bopM npecTaBIeHHUS;

- co3JaBaTh TEKCThl B pa3MuYHBIX (opMarax c
y4eTOM Ha3Ha4yeHus MHQOpManuu U LEJIEeBOH
ayIUTOpUM, BBIOMpas ONTUMAJbHYIO  (Qopmy
IIPEJICTaBICHNS U BU3yalIU3aluy;

- OLIEHMBaTb JOCTOBEPHOCTb, JIETUTUMHOCTH
UHpOpPMallUU, €€ COOTBETCTBHE IIPAaBOBBIM U
MOpaIbHO-ITHUYECKUM HOpPMaM;

- HUCMOJb30BaTh CpEACTBA HMH(DOPMAIMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJOTMH B peLIeHUH
KOIHUTHBHBIX, KOMMYHUKaTHUBHBIX u
OpraHM3allMOHHBIX  33a7a4 €  COOJIOJEHHEM
TpeOOBaHUIN SPrOHOMHKH, TEXHUKH O€301acCHOCTH,

- yMeThb IUIAHUPOBaTh W  BBINOJHATH XUMHUYECKUH  SKCIEPUMEHT
(mpeBpailleHusi OpPTraHWYEeCKUX BEUIECTB IIPH HArpeBaHUU, IOIYYCHHE
ATWJIEHA U U3YyYEHUE €r0 CBOMCTB, KAUYECTBEHHBIE PEAKLUU Ha aJIbIETUIbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypanusi O€NKOB IpH HarpeBaHuH,
[[BETHBIC pEAaKUUU OCNIKOB; MPOBOAUTH pEAKIMM HMOHHOTO OOMeHa,
OTIpEeNATh CPeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIE peakllUu Ha cylbdart-,
kapOOHAT- M  XJOPUA-aHHOHBI, HAa  KAaTHOH  aMMOHHS;,  pemaTh
AKCIIEpUMEHTANIbHBIE 3a7aun 1o TeMaMm "Metawiel" u "Hemeramisl") B
COOTBETCTBUHM C TpaBWIAMU TEXHUKH OE30MaCHOCTH IpH OOpalleHuH ¢
BelleCTBaMH U J1a00paTOPHBIM 0O0OPYJOBAHHEM; MPEACTABIATh PE3YyIbTAaThI
XUMHYECKOT'0 IKCIIEpUMEHTa B (hopMe 3aliuCH YpaBHEHUI COOTBETCTBYIOIINX
peakiuii 1 GopMyIHPOBATH BHIBOBI HA OCHOBE 3THUX PE3Yy/IbTATOB;

- YMETh aHAJTM3UPOBATh XUMUYECKYIO HHPOPMAIIUIO, TTOIY4aeMYIO U3 Pa3HbBIX
HCTOYHUKOB (CpeACTB MaccoBoi nH(OpManuu, cetb IHTepHET u Apyrue);

- BIAJAECTb OCHOBHBIMH METOJaMH Hay4yHOTO IIO3HaHMSI BELIECTB MU

XUMHUYECKUX  SIBJCHWM  (HaONmoJeHue,  HM3MEpEeHHe,  IKCIEPUMEHT,
MOJICJIUPOBAHUE);

- YMeThb NIPOBOJUTH PACUeThl MO XMUMHUYECKUM (OpMyNaM U YpaBHEHHSIM
XUMHWYCCKUX peaKuMﬁ C HUCITIOJIB30BAHUEM (1)I/I3I/I‘~IGCKI/IX BCJINYHMH,

XapaKTepU3YIOIUX BEIIEeCTBA C KOJIMUYECTBEHHOM CTOPOHBI: Macchl, oObemMa
(HOpMasnbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BELIECTBA; MCIIOJIb30BATh
CHUCTEMHBIE XMMHMYECKHE 3HAHWS AJIs NPUHATHS PELICHUM B KOHKPETHBIX
JKU3HCHHBIX CUTyalluiaX, CBA3aHHBIX C BEIIECTBAMUA U UX IPUMCHCHHUEM




THTHUEHBI, PECcypcocOepekeHHsl, TPABOBBIX H
STHYECKMX  HOPM, HOpPM  HHGOPMAIMOHHON
0e30I1aCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHpopManuu, nHHOPMAITMOHHOH 0€30I1acCHOCTH
JUYHOCTH,

OK 04.
PaGoTaTb B
KOJUICKTHBE U
KOMaHJie,

3P PEeKTHBHO
B3aMOJIECTBO
BaTh C
KOJIJIeTaMHu,
PYKOBOJICTBOM,
KJIAEHTaMH.

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOATEIIbHOCTH U CAMOOIIPEIEICHHUIO;
-OBJIaJICHUE HaBbIKAMH y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHOH W COLMAIbHOU
JIeSITeJIbHOCTH;

OBaanenue YHHBEPCAJIbHBIMHA
KOMMYHHUKATUBHBIMHU A1eHCTBUAMMU:

0) coBMecTHasl 1eATeJIbHOCTD.

- TIOHMMAaThb W WCIOJIb30BaTh IPEUMYIIECTBA
KOMaHJHOW ¥ UHJIMBUYaJIbHOU paboThI;

- NPUHUMATh LEJIU COBMECTHOM JI€ATEIBHOCTH,
OPraHu30BbIBaTh U KOOPAWHUPOBATH JEUCTBUS I10
€¢ OCTHJKCHHUIO: COCTAaBIIAThH IUIAH JICHCTBHIA,
pacrpenensiaTh poJid C Y4€TOM MHEHUN YYACTHUKOB
00CyX1aTh pe3yJabTaThl COBMECTHOM PaOOTHI;

- KOOPJMHUPOBATb U BBHINONHATH pabOTy B

YCII0BHUAX pc€ajbHOrO, BUPTYAJIbHOI'O u
KOM6I/IHI/IpOBaHHOFO BSaHMOﬂeﬁCTBHH;
-  OCYHIECTBJIATH IMO3UTHBHOC CTPATECIHYCCKOC

MOBEJICHUE B PA3JIUYHBIX CUTYyalUsX, MPOSBIAThH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATHBHBIM
OBiaieHHe YHHBEPCAJIbLHBIMH PeryJssTHBHbIMH
NeMCTBUAMMU:

I') MPUHSTHE Ce0sl U APYTHX JIIOJIei:

- IPUHUMATh MOTUBBI U aPTYMEHTHI APYTHUX JIIOACH
MIPU aHAJIM3€ PE3yJIbTATOB AEATEIbHOCTH;

- IpU3HABATh CBOE MPABO W MPaBO APYTHX JIIOACH

- yMeThb IUIAHUPOBaTh W  BBINOJHATH XUMHYECKUH  HKCIICPUMEHT
(mpeBpailleHusi OpPraHWYEeCKUX BEUIECTB IMPH HArpeBaHUU, IOTYYCHHE
ATUJICHA M M3YYECHHE €T0 CBOMCTB, KQU€CTBEHHBIC PEAKIIMU Ha aJIbJCTHUIBI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypanusi O€NKOB NpH HarpeBaHuw,
[BETHBIC pEaKUuu OCNKOB; TMPOBOJUTH pEaKIMM HOHHOTO OOMEHa,
OTIPEIeNIATh CPEeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIE pEaKllUu Ha cylbdart-,
KapOoHaT- W  XJOPUA-aHHUOHBI, HAa  KaTHOH AaMMOHUS;  peIlaTh
AKCIIEpUMEHTAJIbHBIE 3afaun 1o TemMam "Metamiel" u "Hemeramisl") B
COOTBETCTBUHU C IMPABWIAMHA TEXHUKH OE30MaCHOCTH TpPH OOpalICHUH C
BelleCTBaMH U J1a00paTOPHBIM 0O0OPYJOBAHHEM; MPEACTABIATh PE3YIbTAThI
XUMHUYECKOT0 SKCIIEPUMEHTA B (pOpMeE 3annucH YpaBHEHUN COOTBETCTBYIOLIUX
peakiuit 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTaTOB




Ha OIIMOKMU;
- pa3BUBAaTh CIIOCOOHOCTH MMOHUMATh MHUP C
MO3ULIMU JIPYTOr0 YEJI0BEKa,

OK 07. B 06.1acTHIKO0JI0THYECKOT0 BOCITUTAHMS: - cdopMupOoBaTh MPEACTABICHUSA: O XHUMHUYECKOW  COCTaBJISIOLICH
CopeiicTBoBaTh | - c(HhOPMHUPOBAHHOCTH AKOJOTHUECKOW KYIBTYPHI, | €CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJIM XMUMHUU B TO3HAHUU SIBJICHUH
COXPaHEHUIO MOHMMAHUE BIMSHUS COLIMATIHLHO-KOHOMHMYECKUX | IPUPOAbI, B (OPMHUPOBAHMH MBIIUICHUS U KYJIbTYphl JIMYHOCTH, €€
OKpYXKalolled | IpOIIECCOB  HAa  COCTOSHUE  NPUPOAHOM U | PyHKIIMOHAIBHOW IPaMOTHOCTH, HEOOXOIUMOM JUIsl PEIICHUS MPAKTUYECKUX
cpenpl, COLIMATILHOM  Cpefbl, OCO3HaHWE TIJI0OATBHOTO | 33Ja4 U IKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
pecypcocOepex | xapakTepa 3KOJOTHUECKUX Mpodiem; IIPUPOIHON cpere;
€HUIO, - IUTAHUPOBAHHE W OCYIIECTBJICHHE ACUCTBUI B | - YMETh COONIOAATh MpPaBUIIA YKOJIOTUYECKHU 1e1Ieco00pa3HOro MOBEICHUS B
3P PEeKTHBHO OKpYXarollled cpelle Ha OCHOBE 3HAHUS LeJeil | ObITY U TPYJOBOW NEATEIBHOCTH B LIEJIIX COXPAHEHHUS CBOETO 3/0POBbS U
JIECTBOBATh B | YCTOMYMBOI'O PAa3BUTHS YEJIOBEUECTBA; OKpY’KaloIllel MPUPOJHON CpeAbl; YUUTHIBATh OMACHOCTH BO3ACHCTBUS Ha
Ype3BbIYAIHBIX | AKTUBHOE HENpPUSITHE JEMCTBUM, NPUHOCAIIMX | )KUBbIE OPraHU3MBbl ONpPEAEIECHHBIX BELIECTB, IMOHUMAas CMBICI IOKa3aTels
CUTyaIUAX BpEJl OKpYXKarollen cpee; MpeAeIbHON JOMMYCTUMOM KOHLEHTpauu

- yYMEHHE IPOTHO3UPOBATh HEOIArONpUSATHBIC

SKOJIOTUYECKHE MOCIEACTBUS MPEANPUHUMAEMbBIX

JICMCTBHM, IPEAOTBPAILATD UX;

- paciiipeHue OIbITa JESATEIIBHOCTH

HKOJIOTMYECKOM HANpaBIEHHOCTH;

- OBJIQJICHUE HAaBBIKAMH Yy4eOHO-

MCCIIEIOBATENILCKOM, MPOEKTHON M COIMAIbHOM

JESATEIBHOCTH;
K 1.1. YYBCTBO TOPJIOCTH U YBa)KEHHs K UCTOPUU U e c(hOPMHUPOBAHHOCTb MPEACTABICHUN O MECTE€ XUMHUH B COBPEMEHHOMN
OcymecTBsTh | JOCTHKEHUAM OTE€YECTBEHHON (PU3MIECKON HAYKH, Hay4YyHOW KapTUHE MHpPa; IOHUMAaHUE POJIM XUMHUH B OPMUPOBAHUU
pacdeTHo- (¢u3nUecKy rpaMOTHOE MOBE/ICHUE B Kpyrosopa 1 (pyHKIIMOHAIBHOM IPaMOTHOCTH Y€JIOBEKaA JUISl peILICHHS
KACCOBOE npohecCuOHANBHON NeATEIbHOCTH U OBITY MTPH MPAKTUYECKUX 3aay;
o0cITy)KHBaHNE obparienmy ¢ npubopamu u ycTpoiicTsamu; e  BJAJICHHE OCHOBOIOJIATraIOIUMHA XUMUYECKUMH MOHATHIIMH,
KJIUEHTOB; e YYBCTBO I'OPJOCTH U YBaXXEHHS K UCTOPHH TEOPHUSMHU, 3aKOHAMU 1 3aKOHOMEPHOCTSIMU; YBEPEHHOE I0JIb30BaHHE

Y IOCTH)KEHUSAM OTEUECTBEHHOW XMMHU-
YECKOW HayKu; XMMUYECKU I'PaMOTHOE
NOBEJICHHE B IPO(PECCHOHATBHOM JIesTeNb-
HOCTHU U B OBITY IIpHU 0OpaIleHNH C

XUMHUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOW;

e BJIAJICHUC OCHOBHBIMU METOJAMU HAYUYHOI'O ITO3HAHUS,
HCIOJIb3YCMbIMH B XUMUMU: Ha6J'IIOIIeHI/ICM, OIMMCAHUCM, UBMCPCHUCM,




XUMHUYCCKUMU BCIICCTBAMU, MATCpUaJIaMU
H IIpoLECCaMu,

e TOTOBHOCTbH K MPOJIOJDKEHUIO 00pa30BaHUS
Y TIOBBIIICHUS KBATHU(PHUKAIIMYA B U30paHHON
po(hecCHOHATLHOM IS TEIILHOCTH U
00BEKTHBHOE OCO3HAHUE POJIH XMMHUYECKIX
KOMIICTCHIIUM B 3TOM;

e YMEHHE HUCII0Jb30BaTh JOCTHIKEHUS
COBPEMEHHON XUMHYECKOW HAYKH U
XUMHUYECKUX TEXHOJIOTMH JJIs1 OBBIILICHHS
COOCTBEHHOI0 MHTEJUIEKTYaJIbHOTI'O
pa3BUTHSL B BEIOpaHHOM
poeCCUOHAIBHON JESATEIHHOCTH;

- HCTIOJIb30BAHKE PA3JINYHBIX BUJIOB
MMO3HABATEIIBHOM IESITEILHOCTH U OCHOBHBIX
MHTEJJICKTYaIbHBIX ONepaluii (MOCTaHOBKU
3a1a4u, HOpPMYITHPOBAHUS TUTIOTE3, AaHATM3a U
CUHTE3a, CpaBHEHUS, 000O0IICHHUS,
CUCTEMAaTH3AIINH, BBISIBICHHS IPUIHHHO-
CJICZICTBEHHBIX CBSI3€H, TOMCKA aHAJIOTOB,
(bopMyITUPOBaHUS BBIBOJIOB) ISl pEIICHUS
MOCTaBIICHHOMW 3a/1a4yM, MPUMEHEHNE OCHOBHBIX
METO/IOB MMO3HaHUs (HaOI0IeHNsI, HAYYHOTO
HKCIIEPUMEHTA) TSl U3YUEHUS PA3IUYHBIX CTOPOH
XUMHUYECKUX 0OBEKTOB U MPOIECCOB, C KOTOPHIMHU
BO3HHMKAET HEOOXOAMMOCTh CTAJIKUBATHCS B
npodeccuonanbHOM chepe;

- ACII0JIB30BAHNE PA3JINYHBIX HICTOYHHUKOB IS
MOJIyYEHUsI XUMUYECKO HHPOpMaIuH, YMEHHE
OLICHUTBH €€ JOCTOBEPHOCTD JUIS JOCTUKEHUS
XOpOILIUX Pe3yJIbTaTOB B MPOPECCUOHAIBHOMN

AKCIIEPUMEHTOM; YMEHUE 00pabaThiBaTh, OOBACHATH PE3YyIbTATHI
MPOBE/ICHHBIX OMBITOB U JIEJIaTh BBIBOJIBI; TOTOBHOCTh M CIIOCOOHOCTh
MPUMEHSITh METOJIbI IO3HAHUS TIPH PEIICHUH MPAKTUYECKUX 3a/1a4;

c(OPMHPOBAHHOCTb YMEHUS J1aBaTh KOJIMYECTBEHHBIE OLIEHKU U
MPOU3BOJIUTH PACUETHI 10 XUMHUUECKUM (POpPMYJIaM U YpaBHEHHSIM;

BJIAACHUC ITPpaBUJIaMH TCXHUKHU 0e30macHOCTH IIpH UCITIO0JIb30BAHUUN
XHMHWYCCKUX BCIICCTB
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cdepe;
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2. CTPYKTYPA U COAEPKAHUE OBIJ.[EOBPA3OBATE.JII)HOI71 JUCIHUITJINHBI
«XHUMUS»

2.1. O0beM QM CHUIIMHBI U BHAbI YUeOHOI padoThl

Buna yueOHoii padboThl O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrPaMMBbI JHCHUILINHBI 72

B T.4.

OcHoBHoOE coepxaHue 72

BT. 4.

TEOpeTUIeCKoe 00yueHune 46
MPAKTUYECKHUE 3aHSITUS 14

na6opaTopHHe 3aHATHUA

HpO(l)eCCHOHaIII)HO-OpI/IeHTI/IPOBaHHOC coaecpkanue (conepmanne

10
NMPHUKJIAHOT0 MOIYJISA)
BT. U.:
TeopeTu4ecKoe o0ydyeHue
MPAKTUYECKHUE 3aHSITUS 10
ITpomexyTounas arrectamus (uddepeHINpOBaHHBIN 3a4eT) 2

12




2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

HanmMmeHnoBanue Conep:xkanue y4eOHOro MaTepuasia (OCHOBHOE M NMPO(PeCcCHOHATIBLHO-OPHUEHTHPOBAHHOE), OBLeM 1aco dopmMupyembie
. 'bEM 4acoB
pa3aesioB U TeM JlabopaTopHbIe U MPAKTHYECKHEe 3aHATHS, IPUKJIATHOI MOIY/Ib KOMIIeTeHIINH
1 2 3 4
OcHoBHoOE coiepKaHue 72
Pa3nes 1. OcHOBBI CTpOEHHSI BelecTBa 6
Tema 1.1. OcHoOBHOe coiep:KaHue 4 OK 01
CtpoeHue aToMOB
XHUMHYECKHX Teopernueckoe o0yuenune 2
DJIEMEHTOB U _ _
npupoa CoBpeMeHHass MoOJENb CTpoeHUs aroMa. CHMBOJWYECKHH SI3BIK XUMHH.XHUMHYECKUH DJIEMCHT.
S — OnekTpoHHass KoHpuUrypamus atoMa. Knaccudukaus XUMHYECKHX JJIEMEHTOB (S-, -, d-?JICMGHTI;I).
CBSI3H Banentnsie 3JICKTPOHBI. BanenrHocts. DIIeKTpOHHAs npupoaa XUMHYECKON CBSI3U. 2
DNEKTPOOTPUIIATEIIBHOCTh. BHIBI XHUMHYECKOW CBsS3M (KOBAJICHTHAs, WOHHAs, MeETaJUTNYecKasi,
BOJIOPOJIHAS) U CITOCOOBI €€ 00pa30BaHuUs
IIpakTHYeckne 3aHATHS 2
Pemrenne 3agaHuii Ha MCHONB30BAHHME XHMHUYECKOH CHMBOJHMKU M HAa3BaHUM COEIUHEHUH IO
HOMEHKJIATYpe MEXKIYHAPOJHOTO COI03a TEOPETHUSCKOH W MPUKIAJHON XUMHUU ¥ TPUBUAIBHBIX
HA3BaHWUN JUIS COCTABICHUS XMMHUYECKUX (POPMYN BYXaTOMHBIX COEAMHEHHI (OKCHAOB, CYIb(PUIOB,
TUJIPUIOB U T.I1.) ¥ IPYTHX HEOPTAHUYECKUX COSMHECHUN OT/ICIBHBIX KJIACCOB.
[TpakTHdeckue 3aJaHusl HA YCTAHOBJICHHE CBA3M MEXKIY CTPOSHHEM aTOMOB XMMHUYECKUX HJIIEMEHTOB U 5
MEPHOANYCCKUM W3MEHEHHEM CBOWCTB XHMHUYECKHX DJIEMEHTOB M WX COCJMHCHHN B COOTBETCTBUU C
nonokeHueM Ileproanueckoit cucTeMsl
PelleHne mNPaKTHKO-OPHMEHTHPOBAHHBIX TEOPEeTHYECKMX 3aJaHWid Ha CBOWCTBa, COCTaB,
nojiydueHue M 0e30MacHoe MCHOJIb30BaHHE BAKHEHINIMX HEOPraHUYECKUX BelleCTB B OBITY H
NMPAKTHYECKOMH 1eTeJIbHOCTH YeJIoBeKa
Tema 1.2. OcHoBHOeE coep:kaHue 2 OK 01
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[lepuonnueckuii
3aKOH U Taliuma
J.N. Menneneena

Ilepuoanueckas cucrema xuMuueckux anemeHToB .M. MenaeneeBa. ®U3nuecKkuii CMbICI
ITepuoanueckoro 3akona /.M. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHHUS] CBOMCTB XMMUYECKUX
AJIEMEHTOB, 00Pa3yEeMBbIX UMH IPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBHH C MOJIOKECHUEM
XUMHYECcKoro 3sieMenTa B [lepronnueckoit cucreme. MUpoBO33peHUYECKOE U HAYYHOE 3HAUYCHHUE
[Tepuonnueckoro 3akona /.M. Menneneesa. [Iporunoss .M. MenaeneeBa. OTKpbITHE HOBBIX
XMMHYECKHX IJIEMEHTOB.

PenieHue npakTHKO-OPMEHTHPOBAHHBIX TEOPETUYECKHUX 3aJaHNI HA XapaKTePU3alHI0
XHMHYECKHX 3J1eMeHTOB «MeTajsinyeckue / HeMeTaJlIndecKne CBOiicTBAa,
3JIEKTPOOTPUIATEIbHOCTh XUMHYECKHX JIEMEHTOB B COOTBETCTBUH C X 3JIEKTPOHHBIM
CTPOEHHEM M I0JI0KEHHEM B MEPHOINYECKOil cucTeMe XuMudeckux 3jeMmeHToB .. Menjaeneeay

OK 02

Pa3nea 2. XumMnueckne peakuumn

10

Tema 2.1. Tunsr
XUMHYECKHX
peaxKun

OcHoOBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me

Knaccudukanus u TUIIBI XUMUYECKUX PEAKIUil ¢ yuacTUEM HeopraHudeckux BemiecTB. CocTaBieHue
YpaBHEHUH peakluii COeAMHEHUS, PA3I0KEHHU, 3aMEILIEHUsI, 0OMEHA, B T.4. PEaKIIUi TOPEHUS,
OKHCJICHUSA-BOCCTAHOBJICHUSI.

YpaBHEHUs OKUCIIEHHS-BOCCTaHOBIICHUsI. CTeneHb oKkucaeHus. OKUCIUTENb U BOCCTAHOBUTEIb.
CocraBiieHH€e U ypaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN METOIOM AJIEKTPOHHOIO
Oananca. OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIIMU B IPUPOJIE, MPOU3BOJICTBEHHBIX MPOIECCaX U
JKU3HEIEATENBHOCTH OPTaHU3MOB

HpaKaneCKne 3aHATHUSA

KonuuecTBeHHble OTHOLIEHUS! B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUU U PacUeThl IO
YPaBHEHUSAM XUMHUYECKMX peakuui. Moib Kak eIuHuIa KOJIMYeCTBa BemlecTBa. MoisipHass Mmacca.
3aKOHBI COXpaHEHUs Macchl M 3Hepruu. 3akoH ABoraapo. MousspHblii 00beM ra3oB. OTHOCHUTENbHAS
IUIOTHOCTbH ra30B. Pacdersl Mo ypaBHEHUSM XMMHUYECKHUX PEAKLHUil C MCIOJIb30BaHUEM Macchl, 00beMa
(HOpMaJbHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEIleCTBA

OK 01

Tema 2.2.
DIEKTPOIUTUYECKA

OcHoBHOe coaepkaHue

Teoperuyeckoe o0yueHue

OK 01
OK 04
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S TUCCOLIMAIMS U
WOHHBIA 0OMEH

Teopust 2IEKTPOJIUTHYECKON AUCCOUaU. MOHBI. DJIEKTPOIHUTHI, HEANEKTPOJIUTHL. Peakiiuu MOHHOTO
obmena. CocTaBiieHHE peakiuii MOHHOTO OOMEHA MyTEM COCTAaBJIICHUS UX TOJHBIX U COKPALICHHBIX
HOHHBIX ypaBHeHHﬁ. KwncioTHO-0CHOBHBIC pCaKknuu. 3aZ[aHI/ISI Ha COCTaBJICHUC MOHHBIX peaKum”I

JlaGopaTopHble 3aHATHSA

JlaboparopHas padoTa “TUIBl XUMHUYECKHUX PEAKLIUNA .

HccnenoBanue TUITOB (TI0 COCTaBY M KOJIMYECTBY HCXOAHBIX U 00pa3yIOMINXCs BEIIECTB) U MPU3HAKOB
XUMHYecKHX peakuuil. [IpoBenenue peakuii HOHHOTo 0OMeHa, OTpeIeeHne Cpeibl BOJAHBIX
pacTBOPOB. 3aJaHNsl HA COCTABJICHUE HOHHBIX PEAKLIU

Paznea 3.

CTpOCHI/Ie H CBOMCTBA HEOPraHUI€CKMUX BE€UIECCTB

14

Tema 3.1.
Knaccudukanms,
HOMEHKJIATypa U
CTPOCHHE
HEOPraHMYECKUX
BEILIECTB

OcHoOBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me

[Tpeamer Heoprannueckoit xumuu. Kiaccuduxanus HeopraHuueckux BemecTs. [IpocTsie v cioxHbIe
BeniecTBa. OCHOBHBIE KJIACChI CIIOXKHBIX BEILECTB (OKCHIbI, TUAPOKCUBI, KUCIOTHI, COJIH). B3auMocBa3b
HEOPraHMYECKUX BEIIECTB. ArperatHble COCTOsHUS BelecTBa. Kpucrammmueckue u amopgHsbie
BellecTBa. TUIbI KPUCTAIIMYECKUX PEIIETOK (aTOMHAsl, MOJIEKYJISIpHAsl, MOHHAsA, METAJLIIMYECKast).
3aBUCHUMOCTh (PU3UUECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIUTMYECKON pEIeTKU. 3aBUCUMOCTb
XUMHUYECKON aKTUBHOCTH BELIECTB OT BUAA XUMUYECKON CBSA3H U TUIA KPUCTAJUIMYECKOHN PEIIeTKH.
[TpryrHBI MHOTOOOpa3us BEIECTB

Homenknarypa HeopraHMueckux BEIIECTB: Ha3BaHHUE BEILECTBA UCXO/I U3 UX XUMUYECKOU (HOPMYIIbI
WJIN COCTaBJIEHUE XMMHUYECKON (POPMYIIbI UCXO/Isl U3 Ha3BaHUS BEILECTBA [0 MEXJIYHApOIHON
(MIOITAK) miu TpuBHaIbHOM HOMEHKIIATYpE.

Pemenne mnpakTHuecKuX 3aJaHMi MO KiacCH(UKalMK, HOMEHKJIAType U XHUMHUYECKHM (opMyaam
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIaccoB (yrapHblil Tra3, YIVIEKHCIBIM ra3, aMMHak, ramiieHas
U3BECTh, HETaIlIeHasi U3BECTh, MUTHEBAS COJA U IPYTUX): Ha3bIBaTh M COCTABIIATH (hOPMYIIbl XUMUUYECKHX
BEIIIECTB, ONPEAEIATh IPUHAIIEKHOCTD K KIIaccy.

Hcrounnku xuMudeckoi nadopmariu (cpeacTB MaccoBoi HHPpOpMaLuu, ceTb HTepHET U Apyrue).
[Touck nHpOpMAIMK 110 Ha3BaHUSAM, HIEHTU(UKATOpaM, CTPYKTYPHBIM (hopMyam

Pemienue NpakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKHUX 32JaHUH HA CBOMCTBA, COCTAB,
nojiyyeHue u 0e30MacHoe MCMO/b30BaHUE BAKHENHIIIMX HEOPraHMYeCKHUX BellecTB B ObITY H

OK 01
OK 02
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HpaKTH‘leCKOﬁ ACATECIbHOCTH Y€/10BEKA

Tema 3.2. ®usuko-| OcHOBHOE co/iep:KaHNe OK 01
XUMHUYECKUE OK 02
CBOICTBA Teopernueckoe o0yueHue
HEOPraHUYeCKUX .

Mertamnbl. O0mue Qu3ndeckue U XUMHUYECKHe CBOMCTBa MeTayuioB. CrocoObl MofyuyeHus. 3HayeHHe
Bettects METaJUIOB U HEMETAUIOB B MPUPOJAEC M JKU3HEACATEIHLHOCTH YeoBeKa M opranu3moB. Kopposus

METAJIJIOB: BUJIbI KOPPO3HH, CIIOCOOBI 3aLUTHl METAIIIOB OT KOPPO3UHU

Hewmeramnel. OOmue ¢usnyeckue M XHUMHUYECKHE CBOWCTBA HEMETAIOB. THNUYHBIE CBOMCTBA

HemetaiwioB [V— VII rpynn. Knaccudukanus 1 HoMeHKIIaTypa coeTuHeHnH HeMeTauioB. KpyroBopoTsl

OMOTeHHBIX 3JIEMEHTOB B IIPUPOJIC

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB (OKCUIOB, THIPOKCUIIOB, KUCIIOT,

coJeit u Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COCTUHEHUH,

BBICIINX OKCHJIOB U THAPOKCHUJIOB

CocraprieHUe ypaBHEHHH XUMHUYECKHUX PEAKIMH C Y4aCTHEM MPOCTHIX M CJIOKHBIX HEOPTraHUYECKHUX

BEIIECTB: METaUIOB M HEMETAJUIOB; OKCHIOB METAJJIOB, HEMETA/NIOB U aM(pOTEpPHBIX 3JIEMEHTOB;

HEOPTraHWYECKUX KHUCIOT, OCHOBAaHMN # aM(OTEpPHBIX THUIPOKCUIOB;, HEOPTaHMUYECKUX COJICH,

XapaKTEepU3YIOLIUX UX CBOKCTBA.

PemieHue mNpPaKTHKO-OPMEHTHPOBAHHBLIX TeOPeTHYECKMX 3aJlaHMH HAa CBOIiCTBa, COCTaB,

noJiyueHue M 0e30macHoe HCIOJb30BAHME BAaKHEHIIMX HEOPraHWYeCKHMX BellecTB B ObITY H

NMPaAKTHYECKOI 1eATEeJTbHOCTH YeJ0BEeKa
Tema 3.3. OcHoBHOE cogepkaHue OK 01
WNnentuduxarus OK 02
HeopraHWHeCKUX JlabopaTopHble 3aHATHSA OK 04
BEIIECTB

JlaGopatopHas pabota «aeHTuuKaIys HeOPraHNIeCKUX BEIIECTBY.

Pemenne sKkcrepUMEHTaNbHBIX 3a/lad [0 XUMHYECKMM CBOICTBaM METa/lIOB U HEMETAJUIOB, IIO
pacro3HaBaHMIO U MTOJIIYYEHUIO COEIMHEHNI METAJUIOB U HEMETAJUIOB.

Nnentuduxanuss HEOPraHWYECKUX BEIIECTB C HCIOJIb30BaHUEM HX (PU3MKO-XMMUYECKUX CBOMCTB,
XapaKTepHBIX KadeCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynbdar-, KapOOHAT- U XJIOPUI-
AQHUOHBI, HA KATHOH AMMOHUS
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Paznean 4.

CTtpoeHue 1 CBOMCTBA OPraHUYECKHUX BElECTB

24

Tema 4.1.
Knaccudukanus,
CTpOCHHE U
HOMEHKJIATypa
OpPTaHUYECKUX
BEIIIECTB

OcHoBHOe coepkaHue

Teopernueckoe o0yueHue

IlosiBieHue U pa3BUTHE OPraHUYECKONW XUMUU Kak Hayku. lIpenmer oprannueckon xumuu. Mecro u
3HAYEHUE OPraHNYECKOW XMMHUH B CUCTEME €CTECTBEHHBIX HaYK.

XHUMHUYECKOE CTPOCHUE KAK IOPSNOK COCIUHEHHUS aTOMOB B MOJIEKYJIE COIVIACHO HX BaJCHTHOCTH.
OCHOBHBIE TOJOXKEHUSI TEOPUU XUMHUYECKOTO CTPOCHHS OpraHuyeckux coenunenuin A.M. bytieposa.
VYrinepoaHslii CKEIET OpPraHM4YeCKOW MOJIEKYJbl. 3aBUCHUMOCTb CBOMCTB BEILIECTB OT XHMHUYECKOTO
CTpOEHHUsI MOJIeKy. MI3omMepHst U n30MepBL.

[Tonstue o (¢yHkuuoHanpHOM rpynne. Pagukan. IlpuHnunel kiaccuuUKauyl OPraHUYECKUX
COeMHEHUN. MexayHapoaHas HOMEHKJIATypa M IPHHOMIBI  HOMEHKIATYpbl  OPraHUYECKHX
coeauHeHuil. Ilonatue 00 a3oTconepKalluX COEAMHEHUSX, OMOJOTMYECKH AaKTHBHBIX BeIECTBaxX
(yrneBomax, Xupax, Oelkax W Jp.), BBICOKOMOJIEKYJISIPHBIX COEOUHEHMSIX (MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO)

IlpakTH4yecKkue 3aHATUSA

HomeHnkmarypa opraHuyeckuxX COCIMHEHHH OTICNBHBIX KJIacCOB (HACHIIICHHBIC, HEHACHIIIEHHBIE U
apoMaTHYECKHE YTIeBOJOPOAbI, CIIUPTHI, (DEHONBI, anbAETHAbI, KETOHBI, KAPOOHOBHIE KHCIOTH U JP.)
CocraBrieHUe TOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJ OPraHWYECKUX BEIIECTB OTIEIBHBIX
KJIACCOB, HMCIONB3Ysl WX Ha3BaHUS IO CHUCTEMAaTHUECKONM M TPUBUAIBHON HOMEHKIJIAType (ITHUJICH,
aneTuseH, riaunepud, (enon, gopmanbierun, yKCycHas KHCJIOTa, TIWIMH). PacyeTsl mpocreiien
bopMyIbl OpraHUYEeCKON MOJIEKYIIbI, HCXOJIA U3 AJIEMEHTHOTO cocTaBa (B %)

Pemienne mnNpakTUKO-OPHEHTHPOBAHHBIX TEOPETHYECKHUX 3aJaHMIi HAa CBOICTBAa, COCTaB,
noJiyueHue M 0e30macHoe HCHOJIb30BAHME BAaKHEHINIMX HEOPraHUYeCKHX BellecTB B ObITY H
NMPAKTUYECKOM NeSITeJIbHOCTH YeJIOBeKa

OK 01

Tema 4.2.
CsolicTBa

OcHoBHOE coaep:xaHue

12

Teopernueckoe odyuenune

OK 01
OK 02
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OpraHUYECKUX
COETUHEHUN

OU3UKO-XMMUYECKHE CBOMCTBA OPTraHUYECKUX COCAMHEHUH OTIENBHBIX KIJIAcCOB (OCOOEHHOCTH
KJaccu(puKaluy 1 HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOTMYECKUH psia U o01ast popmyiia; n3oMepus;
du3HUYECKre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYYCHHS):

— TpelebHbIe YIICBOAOPOAbI (aJIKaHbl U IUKIOAJIKaHbI). ['OpeHre MeTaHa KaK OJMH U3 OCHOBHBIX
MCTOYHUKOB TEIUIA B IPOMBILUIEHHOCTH U ObITy. CBOMCTBA MPUPOIHBIX YTIIEBOJOPOIOB, HAX0XK/ICHUE B
pUPOJIE U MPUMEHEHHUE AJIKAaHOB;

— HempelenbHble (QJIKEeHbI, aJKUHbBl W aIKaJWEHbl) U apOMAaTUYECKUE YIIEeBOJOponbl. [opeHue
aleTUJICHA KaK UICTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHH JUIsl CBAPKU U PE3KH METAJIJIOB

— KUCJIOpOACOepKallue coeAUHEeHUs! (CITUPTHI M (HEeHOIIbI, KapOOHOBBIE KUCIOTHI U 3(UPDI, albAETHIbI
U KETOHBI, >XHUPBI, yriaeBojsl). [IpakTHueckoe NPUMEHEHHE HTWICHIIIMKOMS, TJIMIIEpUHA, (eHoa.
[Ipumenenue dopmanpaeruaa, aneTanbAerhaa, YKCYCHOM KHUCIOThL. Mblla Kak COJM  BBICHINX
KapOOHOBBIX KUCJIOT. MOIOIIHE CBOHCTBA MbLIa

— a30Tcojepallie CcoeluHEeHUs (aMMHBI M aMMHOKUCIOTBHI, Oenku). BblcokoMonekyssipHble
COEIMHEHUs (CUHTETHYEeCKHEe U OMOJIOTMYECKU-aKTUBHBIE). MOHOMEp, MOIUMEp, CTPYKTYPHOE 3BEHO.
[Tonnmepu3anys STUIEHA KaK OCHOBHOE HAIIPaBJIEHUE €r0 MCII0JIb30BaHMSL.

['eneTnueckas cBA3b MEX/1y KJIACCAMU OPTaHUYECKUX COeTUHEHUN

HpaKaneCKne 3aHATHUSA

CBoiicTBa OpraHMYEeCKMX COEJMHEHUH OTAEIbHBIX KIJIACCOB (TpUBHAIbHAS U MEXAyHapoJHas
HOMEHKJIaTypa, XUMHUYECKHE CBOMCTBA, CIOCOOBI MOJyUEHUs): MpEeesibHbIE (AIKaHbl U LUKIOAIKAHBI),
HenpeebHbIe (AIKEHbI, AJIKUHBI U allKaJMeHbl) 1 apOMaTHYECKUE YIIeBOAOPOAbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE  KHUCJIOTBI M 3QUpPHI, albJEruAbl W  KETOHbl, AaMHHbl W  aMHHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COE€IUHEHMS. 3aJaHus Ha COCTaBJICHHE YPaBHEHUN XMMHYECKUX PEaKLHUH C
y4acTUEM OPTaHUYECKUX BEIIECTB HA OCHOBAaHUH UX COCTaBa U CTPOCHUS

CocraBneHue cxeM peakuuid (B TOM 4YHCIIE€ MO TMPEAJOKEHHBIM I€NOYKaM IpeBpalleHuil),
XapaKTepU3YIOIUX XMMUYECKHE CBONCTBA OPraHUYECKHX COEIMHEHMH OTAEIbHBIX KJIACCOB, CIIOCOOBI
X TIOJIyYCHHS] M Ha3BaHUE OPraHWYECKHX COECIMHEHWM 110 TPUBHAIBHOM WM MEXKIyHAPOIHOU
CUCTEMAaTUYECKON HOMEHKIIATYpE.

PemieHue npakTHKO-OPHEHTHPOBAHHBIX 3aJaHHM HAa CBOMCTBA OPraHMYeCKUX COCAMHEHMH
OT/AEeJIbHBIX KJIACCOB

OK 04
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Tema 4.3. OcHoOBHOe coiep:KaHue OK 01
WNnenruduxanus OK 02
OpPraHUYECKUX TeOpeTquCKoe Oﬁy‘leHHe OK 04
BEILIECTB, UX
3HAYCHIE I buooprannueckue coenunenusi. Ilpumenenune u Ouosnorudeckas poiyib yriaeBonoB. OKucieHue
NpUMEHEHHE B YIJCBOJOB — HCTOYHUK OJHEPIHHM KUBBIX OpraHu3MoB. OO0iacTé NPUMEHEHUS aMUHOKHUCIOT.
6EITOBOI 1 [IpeBpamenuss OenkoB mnuiid B opranu3me. buonornueckue ¢yHkiun OenkoB. buonormueckue
NPOM3BOICTBEHHOI ¢byHKIMHU XUPOB. PoJb OpraHndeckoil XMMHUH B PELICHUH PoOJIeM MUIEBOH 6e301MacHOCTH
JCATCITLHOCTH Ponp opranuueckoil XMMUU B pEIICHUHM NPOOJIEM SHEpPreTuyeckod Oe30MacHOCTH, B PAa3BUTUHU
Hejoseka MEJUIIMUHBI, CO3/IaHUH HOBBIX MAaTEPUaIOB, HOBBIX MCTOYHUKOB SHEPIUM (AIbTEPHATUBHBIC UCTOUHUKHU

sHepruu). OnacHOCTh BO3JCHCTBUS HA KUBbIE OPraHU3Mbl OPraHUYECKUX BEUIECTB OTAEIbHBIX KJIACCOB

(YyrimeBomoposl, CHUPTHI, (DEHOJBI, XJIOPOPTaHUYECKHE IMPOU3BOIHBIC, ANBJACTHABI M Jp.), CMBICI

MOKa3aTess MpeAesbHO TOMYCTUMOM KOHLIEHTPALUU

JlaGopaTopHble 3aHATHSA

JlaboparopHas padoTta: “MneHTHdUKANNS OPraHHYECKUX COSAMHCHUIA OT/ICTBHBIX KJIACCOB”™

Wnentudukanus opraHMuecKUX COCTMHEHUIN OT/IENbHBIX KJIAcCcOB (Ha MpUMeEpe aabAeTUI0B, KpaxMmana,

YKCYCHOH KHCIIOTBI, O€JIKOB W T.I.) C HCIOJb30BaHUEM WX (IU3UKO-XUMHYECKHX CBOHCTB U

XapaKTepHBIX KauyeCTBEHHBIX peakmuil. [leHaTypauus Oenka mpu HarpeBaHud. L[BeTHbIE peakiuu

0enKkoB.BO3ZHUKHOBEHNE AHAIMTHYECKOTO CHUTHAjda C TOYKH 3PEHUS XMMHUYECKHX IPOIECCOB IPHU

MPOTEKaHWU KaYECTBEHHON PEaKIINH, MO3BOJISIFOIICH UACHTH(PHUIIMPOBATH MPEATOKEHHbBIE OPraHUYEeCKHe

BEII[ECTBA
Paspean 5. Kunernyeckue u TepMOAUHAMMYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIuii
CxopocTb OcHoBHOE coep:kaHue OK 01
XUMHYECKUX OK 02
peaKkuuid.
XUMHUYECKOe
paBHOBecHE

Teoperuyeckoe o0yueHue
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CKOpOCTh peakIiy, €€ 3aBUCHUMOCTh OT Pa3IUYHBIX (PAKTOPOB: MPHPOILI PEArHpPYyIOIIUX BEILIECTB,
KOHILIEHTpaluu pearupyromux BEILIECTB, TEeMIIepaTypbl u IJI0LAN pEaKLIMOHHON
noBepxHocTH. TeroBeiedapHEeKTh XUMUYECKUX PEaKIHid. DK30-U SHAOTEPMHUUECKUE, PEAKIIHH.
OOpatumocTh peakuuii. XUMHYECKOE DPABHOBECHE M €ro CMEIICHHE IOJ ACHCTBHEM pPa3IMYHbIX
(dakTOpOB (KOHIIEHTpALMs PEareHTOB WM MPOIYKTOB PEaKIMH, TaBICHUE, TEMIIEpaTypa) AJs CO3IaHus
ONTUMAaJIbHBIX YCIOBUI MPOTEKaHUs XUMUYecKux npoueccoB. [Tpunnun Jle [llatense

Pemennie mpakTUKO-OPUEHTUPOBAHHBIX 3a/JlaHUN Ha aHaiau3 (AKTOPOB, BIMSIOMIMX Ha H3MEHEHHE
CKOPOCTH XMMHYECKON PEaKIvu, B T.4. C TIO3UIIMIA YKOJIOTUYECKH IIETIECO00PA3HOTO MOBEACHHS B OBITY
U TPYIOBOM JIEATEIBHOCTH B LIEISX COXPAHEHHS CBOETO 3/I0POBbS U OKPYKAIOILEH IPUPOIHOM Cpebl.
PemieHue nMpakTHKO-OPMEHTHPOBAHHBIX TEOPEeTUYECKHUX 3aJaHUI HA NMPUMeHeHHe npuHnuna Jle-
HlaTenbe /51 HAXOXKIEHUSI HANPABJIEHHS CMeENIeHUs] PAaBHOBeCHs] XHMHUYECKOH peakuuu H
aHa/u3 (PaKTopoB, BJAMSIOIIUX HA CMellleHHe XUMHYECKOTr0 PABHOBECHSI

Paznea 6. PacTBOpbI
Tema 6.1. OcHoBHOeE coep:kaHue OK 01
[Tonstue o OK 02
pacTBopax Teoperuueckoe 00yyenune OK 07

PactBopenue kak ¢usnko-xumuueckuil mpouecc. PactBopbl. CrocoObl MPUTOTOBIEHUS PACTBOPOB.

PactBopumocTs. MaccoBas 105 pacTBOpeHHOro BemiecTBa. CMBICH MOKa3aTenss MpeaeiabHO

JOTTYCTUMON KOHIIEHTPAIIUHU U €T0 UCIOJIb30BaHUE B OLIEHKE YKOJIOTHUECKO 0€30MacHOCTH.

[IpaBuna >KOJOTHYECKH 1E€TECOO00PA3HOTO TOBEICHUS B OBITY M TPYIOBOM JAESITEIBHOCTH B IEINIAX

COXPaHEHHUS CBOETO 3JI0POBbS U OKPYXKAIOIIeH MPUPOIHON Cpelibl; ONMAaCHOCTh BO3/ICHCTBUS HA >KUBBIC

OpTaHU3MBbI OTIPE/ICIICHHBIX BEIICCTB.

Pemenue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33/IaHUH HA PACTBOPBI, HCIIOJIb3yeMbIC B OBITOBOU H

MIPOM3BOJICTBEHHON JESTENFHOCTH YeIOBEKa
Tema 6.2. OcHoBHOe coJiep:KkaHue OK 01
Uccnenosanue OK 02
CBOMCTB pacTBOpOB .JIaﬁopaTopHLIe 3aHATHUA OK 04

K 1.1

JlabopaTtopHast pabota «[IpuroroBieHue pacTBOPOB».
[TpuroTtoBneHne pacTBOPOB 33aJJaHHON (MaccOBOM, %) KOHIIEHTpalHU (C MPAaKTHKO-OPHEHTUPOBAHHBIMH
BOTIPOCAMH) U OTIPE/IeNIEHIE CPEIbI BOIHBIX PACTBOPOB.
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Peuienne 3a1a4 Ha IPUTOTOBJICHUE PACTBOPOB

IIpodeccnonaibHO-OPHMEHTUPOBAHHOE COleP:KaHuUeE (CoAep:KaHUe MPUKJIATHOTO MOTYJIA)

10 (64 u3
paznena 7 u 44
u3 paznena 4)

Paszpen 7. XumMus B ObITY M IPOM3BOACTBEHHOM AeATEJIbHOCTH YeJI0BeKa 8 OK 01
OK 02
Xumust B ObITy U |OCHOBHOE colepiKaHue 8 OK 04
IIPOU3BOJICTBEHHOU OK 07
JEATeNbHOCTU Teopernueckoe o0yuenue 2 K 1.1
4eJI0BEKa :
Hoselilme 10cTHXKEHNs XUMUUYECKONH HAyKH M XUMUYECKOM TexHoaoruu. Posib xumuu B obecriedeHnu
9KOJIOTMUYECKOM, SJHEPIeTUYECKON U MUILEBOI 0€3011acHOCTH, pa3BUTUN MeIULMHBL. [IpaBuiia moucka u 5
aHauM3a XUMHMYECKOW HMH(OpMamuu U3 pa3IMyHbIX HCTOYHHUKOB (Hay4yHas M yueOHO-HaydHas
JuTepaTrypa, cpeicTBa MaccoBoi nHpopmaluu, cetb HTepHeT)
IIpakTHYeckne 3aHATHS 6
[Touck u aHamu3 KeHCOB O NMPUMEHEHUM XMMHUYECKMX BELIECTB M TEXHOJIOTHIl ¢ ydyeToM Oyayluei
npo(eCCUOHATBHOMN 1EATEIbHOCTH 110 TEMaM:
1. BaxHe#mMe CTpOUTEIbHBIE MaTepuajbl, KOHCTPYKIIMOHHbIE MaTepHUalbl,KpacKu, CTEKIIO,
KepamHKa, MaTepuaibl JUisl JIEKTPOHUKH, HAHOMAaTepualbl, TEKCTUIbHbIE BOJIOKHA, UCTOYHUKH |4
SHEpPIuu, OpPraHUYecKue M MHHEpalbHble YJIOOpEHHUs, JIEKAPCTBEHHBIE BEIIECTBA, OBITOBas
XUMHUSL.
3ammra:[IpencraBinenne pe3ynbTaToB peleHus KecoB B (hopMe MUHU-I0KIaa ¢ Ipe3eHTalen 2
IIpomexyTouyHas aTTecTAaNMA MO JUCHHUILINHE (] PepeHIUPOBAHHBIN 324€T) 2
Bcero 72

21




3. YCJIOBUSA PEAJIN3AIIMU TPOTPAMMBI OBIIIEOBPA3OBATEJIBHON
JANCHUITTINHBI

3.1. TpeGoBaHNsi K MUHUMAJLHOMY MATEPUAJIBHO-TEXHUYECKOMY O0ecre4eHHI0
Jns peanuzanuu MpoOrpamMMbl JTUCHUILIUHBI MPEAYCMOTPEHBI CIEAYIOIINE CIEeIHATIbHbIC
MTOMEIICHHS: YUeOHBIN KAOMHET «XUMHUH U OUOJIOTHI.
Kabuner «XumMuu u OHOJIOTHMH»,0CHAIIEH B COOTBETCTBUHU C M. 6.1.2.1 oOpa3oBarenbHOI
nporpaMmsl no cnenuanbHocT 38.02.07 bankoBckoe aemno

3.2. UndopmannonHoe odecreyeHne peaau3anun NporpaMmmbl

1. Jlnst peanmu3anuu mporpamMMmbl OMOIHOTEUHbIH (HOHT 00pa30BaTEIbHON OPraHU3aI[H UMEET
neyaTHbIE M 3JIEKTPOHHBIE 00pa3oBaTeIbHbIe U MH()OPMAMOHHBIE PECYPCHI, PEKOMEHI0OBaHHBIE JIJIS
UCIIOJIb30BaHUs B 00pa30BaTEIbHOM IIPOIIECCE, HE CTApILE MATH JIET C MOMEHTA H3/1aHHUs.

OCHOBHBIC HCTOYHHUKH:

1. Msikues, I'. ., Byxosues, b. b., Corckuii, H. H. / Tlog pen. [lapdpenrreBoii H. A.
®usuka. Yueonuk s 10 ki — M.: M3natensctBo «IIpocBemenue», 2019. — 416 c.

2. Mskumes, I'. f., byxoBues, b. b., HUapyrun, B.M. / [lox pex. [Tapdentrenoit H. A.
Ousuka. YueOnuk mis 11 ki — M.: U3natensctBo «IIpocBemenue», 2019. — 399 c.

JlonosIHUTENbHBIE UCTOYHUKHU:

3. HAmutpueBa, B. ®. ®dusuka g npodeccuit M crnenuanbHOCTEH TEXHUYECKOIO
npodwist:  y4eOHUK Ayt OOpa3oBaTEeNbHBIX  YUPSKIACHUH  HAYAIBHOTO W CPEIHETO
npodeccuonansHoro odpazosanus / B. @. Imutpuepa. — 2-¢ u3sn., crep. — M.: M3naTenbckuii ICHTP
«Axangemusy», 2019. - 448 c.

Ilepeuens MaTEpHET-pECYpPCOB:

1. Ennnas xosuekuus uu@poBbIX 00pazoBaTeNbHBIX pecypcoB. — Pexum nocryma:
http://school-collection.edu.ru/catalog/pupil/?subject=30 (x1ara obparenus: 29.08.2022);

2. KM-mkona. — Pexum noctyma: http://www.km-school.ru/(mata oOpamenus:
29.08.2022);

3. OtkpeiTast  ¢usmka. —  Pexum  nmoctyma:  http://www.physics.ru/courses/
op25part2/design/index.htm (gara o6pamenus: 29.08.2022);

4. [Tnarpopma SAKnacc — Pexum goctyna: http://www. yaklass.ru /(mara oOparienus:
29.08.2022);

S. Poccuiickas snexktpoHHas mkona — Pexum noctyma: http://www.resh.edu.ru/ (mara
obpamenus: 29.08.2022);

6. Ouzuka.ru.  — Pexxwum mocryna: http://lwww.fizika.ru (marta

obparenus: 29.08.2022);
7. OUIIN (BIIP 11 kmacc) — Pexxum goctyna: http:/www.fipi.ru /(mata obpareHus:
29.08.2022);

DneKTpoHHBI ydeOHMK — Pexxum moctyma: http://www.physbook.ru/(nata obparenus:
29.08.2022).
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI OBIIIEOBPA30OBATEJIBHO
T CHATIIAHBI

KoHTposib 1 oleHKa pe3ynbTaToB O0y4YEHHUS! OCYIIECTBIISIETCS MPENoAaBaTesieM B IMpoLecce

NPOBEICHUS MPAKTUUYECKUX 3aHATUN U J1aOOPaTOPHBIX pabOT, TECTHPOBAHUS, a TAK)KE BBITOIHEHHS

00y4aromuMHUCs WHIAMBHIYaJIbHBIX 3aJaHUN, IMPOEKTOB, HCcienoBaHUU. Pe3ymbraThl 00y4deHUs

OMpCACIIA0T, YTO 06y11a10mnecsi AOJDKHBI 3HATh, IMOHMMATh U ACMOHCTPUPOBATH IO 3aBCPHICHUU

HU3YUCHUA JUCHUIIIINHBI.

Jis popmupoBaHUs, KOHTPOJISL U OLICHKH PE3yJIbTaTOB OCBOCHUS Y4YEOHOM IHCIUIUIMHBI
UCIIONIB3YETCSl CHCTEMa OICHOYHBIX MEpPONPUATUN, MPEICTABISIIONIas COOONH KOMILIEKC Y4eOHBIX
MEPONPUSITHIA, COTIACOBAHHBIX C pe3yjibTaTaMu 00yueHust u chopmynupoBaHHbIX ¢ yuerom OI'OC
COO (mpeametnbie pe3ynbtathl o aucturuiuae) 1 GI'OC CIIO.

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3yabTar 00y4yeHus Trmut Oueﬂoqﬂf X
MeponpusTHii
| | OcHoBHOe comep:kaHue
1 Pa3nes 1. OcHoBbI @opmymposats
0a3o0Bble MOHATHS H
CTPOEHHS BellecTBa
3aKOHbI XMMUH
1.1 |OK 01 CrpoeHue aToMOB CocraBnsats xumuueckue |1. Tect «Ctpoenue aToMOB
XUMHUYECKHX 3JIEMEHTOB |(DOPMYIbI COSMHEHUM B |XMMUYECKUX JIEMEHTOB U
U TIPUPOJIa XUMUYECKOH |COOTBETCTBHH CO IPUPOJIa XUMUUYECKOM CBSI3U.
CBSI3U CTETIEHbIO OKHCIICHUS 2. 3ajaym Ha COCTaBIICHUE
XUMUYECKUX JIEMEHTOB, |XUMHUYECKHUX (HOopmMyI
WCXO/IsI U3 BaJICHTHOCTU U |IBYXaTOMHBIX COSIUHEHUN
3JIEKTPOOTPUIIATEIHLHOCTH |(OKCUIOB, CYIb(UI0B, THAPUIOB
U T.1L.).
3. 3agaHus Ha UCIIOJIB30BAHUE
XUMHUYECKON CUMBOJIMKHU U
Ha3BaHUU COEAUHEHUM 110
HOMEHKJIAType MEXIYHAPOAHOTO
COI03a TEOPETUYECKOU U
MPUKIIATHON XUMHH U
TPUBUAIILHBIX Ha3BaHUM IS
COCTaBJICHUS] XUMUYECKUX
(hopmyn IByXaTOMHBIX
COeIMHEHUH (OKCHUJIOB,
Cynb(GUI0B, THAPUIOB U T.I.) U
JPYTUX HEOPTAaHUYECKUX
COEIMHEHUH OTIENbHBIX KJIACCOB
1.2 |OK 01 Ilepnonnueckuil 3akoH 1| XapaKkTepu30BaTh 1. Tect «Metamnmnueckue /
OK 02 tabmauma J{.U. XUMHYECKHE DJIEMEHTH B |HEMETaJJINYECKHUE CBOMCTBA,
MenneneeBa COOTBETCTBHUU C UX 3JIEKTPOOTPHUIIATETHHOCTD U
TOJIO’KEHUEM B CPOJICTBO K AJIEKTPOHY
MEPUOINYECKON CUCTEME |XUMHUYECKUX DJIEMEHTOB B
XUMUYECKUX DJIEMEHTOB  |COOTBETCTBHE C UX JIEKTPOHHBIM
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OK/IIK

Monyas/Paznen/Tema

PesynabTaT 00yuenunst

Tunsl oeHOYHBIX
MepOonpUATHH

J.1. Menneneena

CTPOCHUEM H TOJI0KEHHUEM B
IIEPUONYECKON CUCTEME
XUMHUYECKHX djieMeHToB .M.
Meunneneesay.

2. IIpakTryeckue 3aJaHus Ha
YCTaHOBJICHHUE CBSI3H MEXKTY
CTPOCHHUEM aTOMOB XMMHUYECKUX
3J€MEHTOB U MEPUOTUUECKUM
N3MEHEHHEM CBOMCTB
XHMUYCCKHUX DJIEMCHTOB U MX
COEIMHEHHI B COOTBETCTBHHU C
nonoxxkenueM [lepuoanueckoit
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIC
TEOPETHUCCKUE 3aaHus Ha
XapaKTEePU3aALUI0 XUMUUECKHIX
9JIEMEHTOB: «MeTanyeckue /
HeMeTaIJIndecKe CBOMCTBA,
3JIEKTPOOTPUIIATEIHHOCTD U
CPOJACTBO K AJIEKTPOHY
XAMHUYECKHX DJIEMEHTOB B
COOTBETCTBHE C MX 3JICKTPOHHBIM
CTPOCHHUEM H ITOJI0KCHHUEM B
IIEPUOINYECKON CUCTEME
XAMUYECKHX DJIEMECHTOB

J.1. MenneneeBa»

Pa3zgen 2. XuMmnueckue
peaxkuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX pPeaKkuuii

KonTtpoabHnas padora
«CTpoeHue BenecTBa u
XHMHYECKHe peaKkuum

2.1

OK 01
OK 04

Tumel XUMHUYECKUX
peaKkuuit

CocTaBnsTh peakuuu
COCIMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMelIeHHS,
OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIC
peakiuu

1. 3agaun Ha COCTaBJICHHE
YpaBHEHUH pEaKIUM:

— COCUHEHMS, 3aMCIICHUS,
pas3noxeHus, 0OMeHa;

— OKHCIIMTEIIBHO-
BOCCTaHOBUTENBHBIX PEAKIUH C
HCIIOJIE30BAHUEM METO/1a
AJIEKTPOHHOTO OajaHca.

2. 3ajaun Ha pacyeT MacChl
BEILECTBA WJIH 00bEMA

ra30B M0 U3BECTHOMY KOJIHMUYECTBY
BEIIECTBA, Macce WIH 00BEMY
OJIHOTO M3 YYaCTBYIOIIUX B
pEeaKIny BEIIECTB; PacuEThI
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OK/IIK

Monyas/Paznen/Tema

PesynabTaT 00yuenunst

Tunsl oeHOYHBIX
MepOonpUATHH

Macchl (00bEMa, KOITHMYeCcTBa
BELIECTBA) IPOJYKTOB PEAKIUH,
€CJIM OJTHO M3 BEUIECTB UMEET
puMecu

2.2

DIEKTPOIUTHYCCKAS
IUCCOLMALNAA U HOHHBII
o0meH

CocTaBnaTh ypaBHEHUs
XUMHYECKHUX PEaKINH
HMOHHOI0 0OMeHa C
y4acTuem
HEOPraHUYECKHUX BEILIECTB

1. 3amaHust Ha COCTaBJICHUE
MOJICKYJIIPHBIX U HOHHBIX
peaKkIuii ¢ yJacTHEeM KHUCJIIOT,
OCHOBaHHUH U COJICH,
YCTaHOBJICHUE U3MEHEHHUS
KHUCJIOTHOCTH CPEJIbI

2. Jlaboparopnas padota "Turmsl
XUMHUYECKHUX peakiuii”

Pa3nen 3. Ctpoenue u
CBOMCTBA
HEOPraHHYeCcKUX
BellecTB

HccaenoBarb cTpoeHue u

CBOJNCTBa
HEOPraHu4eCKHX
BeIlleCTB

Konrtpoabnas padora
«CBoiicTBa HEOPTraHMYECKUX
BeleCTB)

3.1

OK 01

Knaccudukanus,
HOMEHKJIATypa H
CTpOCHHUE
HEOPraHMYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYEeCKue
BEIIECTBA B COOTBETCTBUU
C X CTPOCHHEM

1. Tect «Homenknatypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (HOPMYIIbI UITU
COCTABJICHUE XUMHYECKOU
(bopMyIIBI HCXO/S 3 Ha3BAHUS
BEIECTBA 10 MEXIYHAPOIHON
WJIY TPUBUAIBHOU
HOMEHKJIaType».

2. 3ajaum Ha pacyeT MacCOBOM
JIOTU (MaCChl) XUMHUECKOTO
JJeMeHTa (COeAMHEHUS) B
MOJIEKYJIe (CMecH).

3. l[IpakTudeckue 3a1aHus 1Mo
KJ1accu(pUKalui, HOMEHKIIAType U
XUMUYECKUM (popMyiam
HEOPraHMYECKUX BEIIECTB
Pa3JINYHBIX KIACCOB.

4. IIpakTyeckue 3aaHus Ha
OIIpEeAEIEHUE XUMUYECKON
aKTUBHOCTH BELIECTB B
3aBUCHMOCTH BU1a XUMHUECKOMN
CBSI3M U TUIIA KPUCTAJUINYECKOM
peleTku

3.2

OK 01
OK 02

Dduznko-xuMuueckue
CBOMCTBA

VYcraHaBiuBaTh
3aBUCHUMOCTH (PU3UKO-

1. Tect «OcobeHHOCTH
XUMHUYCCKUX CBOI\/'ICTB OKCI/I)IOB,
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3zgen/Tema | Pesyabrat 00yueHust .
MepOonpusATHI
HEOPraHMYECKUX XUMHUYECKHX CBOMCTB KHCJIOT, OCHOBAaHUM, aM(pOTEPHBIX
BELIECTB HEOPTraHMYECKUX BEUIECTB [TUAPOKCHUIOB U COJIEH».
OT CTPOEHUS aTOMOB U 2. 3ajjaHus Ha COCTaBJIEHUE
MOJIEKYJI, a TAK)KE THIAa  |ypaBHEHUI XMMHUYECKHX peakLuil
KPUCTAJUINYECKON C Y4aCTHEM IIPOCTHIX U CIOKHBIX
peLeTKu HEOPraHMYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
aM(pOTEPHBIX IJIEMEHTOB;
HEOPTaHUYECKUX KHCIIOT,
OCHOBaHUU M aM()OTEPHBIX
I'MJIPOKCUI0B, HEOPIraHNYECKUX
COJIeH, XapaKTepU3yIOLIUX UX
CBOWCTBA U CIIOCOOBI MOJYYECHHUS.
3. IlpakTuKO-OpHUEHTUPOBAHHbIE
TEOpEeTUYECKHE 3aJJaHNs Ha
CBOMCTBA U ITOJIy4YEHHUE
HEOPraHMYECKUX BEIIECTB
3.3 |OK 01 Wnentuduxamms Hccnenosath 1. [IpakTuKO-OpUEHTUPOBAHHbIE
OK 02 HEOPraHUYECKHUX Ka4yeCTBEHHBIC PEAKIIMM  |3a/IaHMS 10 COCTaBJICHUIO
OK 04 BEILECTB HEOPraHUYECKHX BEIECTB |XUMUYECKHUX PEAKLUN C y4aCTUEM
HEOPraHMYEeCKUX BEIIECTB,
UCIIOJIb3YEMBIX JUI UX
UICHTU(UKAITIH.
2.JIaboparopnas pabora:
“Unentuduxarms
HEOPTraHUYECKUX BEIIECTB”
4 Pa3znen 4. Ctpoenune u |UcciaenoBars crpoenue u|KonrpoJsbHas padora
CBOliCTBa cBoiicTBa opranuyeckux |«CTpoeHHe H CBOICTBa
OpraHMYecKuX BelleCTB OpPraHHYecKHX BellecTB)
BellecTB
4.1 |OK 01 Knaccudukanus, Knaccudumnuponats 1. 3agaHus Ha COCTaBICHUE
CTpOEHHE U OpraHUYeCKHe BEIIECTBA B |HA3BAHUH OpraHMYECKUX
HOMEHKJIaTypa COOTBETCTBHUH C UX COEJMHEHU 10 TPUBHAILHON MU

OpTraHUYCCKUX BCIICCTB

CTPOCHHEM

MEXIYHAPOIHOU
CUCTEMATUYECKON HOMEHKIIATYPE.
2. 3ajaHus Ha COCTaBJICHUE
IIOJIHBIX ¥ COKPAIEHHBIX
CTPYKTYPHBIX (OpMyIT
OpPraHMYECKUX BEIIECTB
OTJIEIbHBIX KJIACCOB.

3. 3aauu Ha ONpeaeIeHne
npocTeiiei GopmMyIbl
OpPraHMYECKON MOJIEKYJIbI, UCXOS
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OK/IIK

Monyas/Paznen/Tema

PesynabTaT 00yuenunst

Tunsl oeHOYHBIX
MepOonpUATHH

U3 AJIIEMEHTHOT0 cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHUYECKUX
COCIMHEHUN

YcranaBiuBaTh
3aBHCUMOCTH (PH3UKO-
XUMHYECKHX CBOMCTB
OPraHNMYEeCKHUX BEIIECTB OT
CTPOEHHUSI MOJIEKYJI

1. 3agaHus Ha cOCTaBJICHUE
YpaBHEHUN XUMHUUYECKUX PEaKIIUI
C y4aCTHEM OPTraHUYECKUX
BEILECTB HA OCHOBAaHUU UX
COCTaBa U CTPOEHHUA.

2. 3a1aHus Ha COCTaBJICHUE
YPaBHEHUN XMUMUYECKHX PEAKIINH,
WUTIOCTPUPYIOITUX XUMUYECKHE
CBOICTBA C YYETOM MEXaHU3MOB
NPOTEKAHUs JaHHBIX PEAKIIUN U
TEHETUYECKOMN CBSI3HU
OpPraHWYECKUX BELECTB Pa3HbIX
KJIACCOB.

3. PacuetHsble 3aga4uu no
YPaBHEHUSIM PEaKLM C ydacTHEM
OpPTraHUYECKUX BEIIECTB.

4. JIaboparopnas paboTa
“IIpeBpaleHyss OpraHu4eCcKuX
BEIIECTB IIPU HarpeBaHuu"

4.3

OK 01
OK 02
OK 04

Nnentuduxanus
OpPTraHUYECKUX BEIIECTB,
UX 3HAYCHUE U
MpPUMEHEHHE B OBITOBOU
Y IPOU3BOACTBEHHOMN
JIeSITEILHOCTH YeJIOBEKa

Uccnenosath
KAaUCCTBCHHBIC peaKIII/II/I
OpraHUYECKUX
COEIMHEHHH OTIEIBLHBIX
KJIaCCOB

1.IIpakTUKO-OpUEHTUPOBAHHEIE
3aJIaHUSA 110 COCTABIICHUIO
XUMUYECKUX PEaKLUi ¢ y4acTUEM
OpraHUYECKUX BELIECTB, B T.4.
UCIIOJIb3YEMBIX JJI UX
UICHTU(DUKAIMY B OBITY U
MIPOMBIIIIJIEHHOCTH.
2.JIaboparopnas pabdora:
“UnenTuduxanus opraHnIecKux
COETMHEHUN OTAEILHBIX KJIACCOB”’

Paznean 5.
Kunernueckne n
TePMOAUHAMHUYECKHE
3aKOHOMEPHOCTH
NMPOTeKAHUS

XapakTepu3zoBathb
BJINAIHUE pa3.1mqm,1x
(paxkTopos Ha
paBHOBeCHE U CKOPOCThH
XHUMHMYECKHX PeaKIui
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THunel oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3zgen/Tema | Pesyabrat 00yueHust .
MeponpusTHI
XHMHYECKHX peaKuu
5 |OKO01 CKOpOCTh XUMHUUYECKUX |XapaKTepu3oBaTh [IpakTuKO-OpHUEHTUPOBAHHbIE
OK 02 peakiuii. XMMUYECKOE |BJIMSHHUE KOHLICHTPAIIMU  |TEOPETUUYECKHUE 3a/IaHUs Ha
paBHOBecHE pearupyromux BeIecTB U |aHaIu3 (PaKkTOPOB, BIUAIONINX HA
TEeMIIepaTypbl Ha CKOPOCTh |U3MEHEHHUE CKOPOCTH XUMUYECKOU
XUMHUYECKUX PEAKLUN peakuuu. IIpakTuko-
XapakTepu3oBaTh OPUEHTUPOBAHHBIC 3a]JaHUs Ha
BIIMSIHUE U3MEHEHHUS npuMeHeHue npuHiumna Jle-
KOHIeHTpauuu Beuiects, |lllaTenbe 1ia HaXOXKACHUS
peaKkuuu cpesl U HaIpaBJIEHUS CMEILICHUS
TEeMIEpaTyphl Ha paBHOBECHS XUMUYECKON peaKInu
CMeIlleHNe XUMUYECKOT0 |¢ aHaiu3 (GaKTOPOB, BIUSIOMINUX
paBHOBECHs Ha CMENICHUE XUMUYECKOTO
paBHOBECHs

6 HccaenoBarb

Paszen 6. PacTsophr HCTHHHBIEPACTBOPHI €
3a]aHHBIMH
XapaKTepUCTUKAMM
6.1 [OK 01 [TonsTue o pacrBopax  |Paznmnuars UCTUHHBIE 1. 3agaun Ha IPUTOTOBJICHUE
OK 02 pacTBOpPHI pacTBOpPOB.
2. [IpakTHKO-OPHUEHTUPOBAHHBIE
pacueTHbIC 3aJaHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCTIONIb3yeMbIe B OBITOBOM U
MIPOU3BOJICTBEHHOM JEATEIHHOCTH
YyeJioBeKa
6.2 |[OK 01 UccnenoBanue croiictB |UccnenoBats Gusuko- JlabopaTtopHas pabota
OK 04 pacTBOpOB XUMHUYECKHE CBOWCTBA “IIpuroroBieHue pacTBOPOB”
K 1.1 HUCTUHHBIX paCTBOPOB

Il | IlpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJEP KaHUe (COAePKaAHUe MPUKIATHOTO MOTYJIsl)

7 Pa3nen 7. OuenuBath nocjaeaAcTBHs |3amuTa Keiica (¢ yueTrom
Xumus B ObITY U OBITOBOI U Oyayueil npodeccuoHaJIbHOM
NMPOU3BOACTBECHHOM NPOU3BOACTBECHHOM AesiTeJIbHOCTH)

JAesITeJIbHOCTH AesiTeJIbHOCTH YeI0BeKa

YeJI0BeKa ¢ MO3ULMH
JKOJIOTHYECKOM
0e3omacHoCTH
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THunel oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3zgen/Tema | Pesyabrat 00yueHust .
MeponpusTHI
OK 01 XuMmus B ObITY U OnenuBath nocnencteus |Keiic (¢ yuetom Oymymieit
OK 02 IIPOU3BOJICTBEHHON OBITOBOM 1 npodeccuoHaTbHON
OK 04 JIEATEIIbHOCTH YeJIOBEKa |(ITPOU3BOICTBEHHOM JESATEeTLHOCTH)
OK 07 NEeITEILHOCTH YelioBeKa ¢ |Bo3MOKHBIE TEMBI KEHCOB:
IIK 1.1 no3unui dxonoruueckor |1. IMorennenue kaumara u

0€e30I1aCHOCTH

BBICBO60)KI[€HI/IC ra3oBbIX
TruapaToB CO AHA OKCaHa.

2. Bynymme marepualsl s aBua-
, MAIIIMHO- ¥ IPUOOPOCTPOCHUSI.

3. HoBsle MaTepuaisl ais
COJTHEUHBIX OaTapeit.

4. JIexapcTBa Ha OCHOBE
pPacTUTEIBHBIX MPENnapaToB
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