HenapramenT oOpa3zoBanus U Hayku KocTtpomckoil o0iactu

O6sacTHOE TOCYIApCTBEHHOE OI0IKETHOE MPOecCHOHATIbHOE 00pa30BaTEIbHOE
yupexaeHne «KocTpoMCKOr aBTOAOPOKHBIN KOJUIIEIK

Paccmotpeno: Y TBepKIEHO:
Ha 3acenanuu MK 3am.qupekropa no YMP
[Tpotoxon Ne 7 ot 24.04.2025 Nnarosa U.A.
PABOYAS ITPOI'PAMMA
YYEBHOI'O IIPEJIMETA
«XHUMUS»

YI'C 23.00.00 TexHrKa ¥ TEXHOJIOTUSA HA3EMHOT'O TPAHCTIOPTA

Bba3oBblii ypoBeHb, ¢ yueToM npodeccuonanibHoi HanpasienHoctu GPI'OC CIIO
10 IpodeccusM/CrennaIbHOCTSIM:

23.02.04 «Texnuueckas 3KCILTyaTalys MOJbEMHO-TPAHCIIOPTHBIX, CTPOUTEIbHBIX,
JIOPOKHBIX MAIIMH U 000PYTI0BAHUSD)

Obbem uacos: 72 [OKYMEHT MOAMNVCAH
ONEKTPOHHOW MOANUCHIO

CepTtudmkat: 799E47AC8B651868F0D9715B54F3BDFF
Bnapeneu: BonxoHoB PomaH Muxannosuy
OencrButeneH: ¢ 16.03.2026 go 09.06.2027

.

Koctpoma, 2025
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Pabouas mporpamma o00meoOpazoBaTeabHOrO y4eOHOro mpenMera XHUMHUSL C  Y4ETOM
npodeccroHaNbHON HANIPaBISHHOCTH pa3paboTaHa Ha OCHOBE TPEOOBAHMIA:

- ®enepanpHOro 3akoHa "O06 ob6pa3zoBanuu B Poccuiickoit denepanun" ot 29 nexadpst 2012 r. No
273-03 (B pen. DenepanpHoro 3akoHa oT 24.09.2022 Ne371-D3);

- [Tpukaza Muno6puayku Poccun ot 17.05.2012 N 413 (pex. ot 12.08.2022) "OO6 yTBepKaCHUN
(denepaabHOro rocyJIapCTBEHHOTO 00pa30BaTeIbHOTO CTAaHIapTa CPEAHET0 001ero oopazoBanus”

- [Tpuka3za Munnpocsemenuss Poccun ot 18.05.2023 N 371 "O6 yrBepxkaeHuu (enepanbHOi
00pa3oBaTe/IbHOM MPOrpaMMbl CpeIHEero 001ero oopasoBanus"

- ®I'OC CIIO mno cneunuanbHocTH 23.02.04 «TexHuueckas »dKCIUTyaTalus IOJbEMHO-
TPAHCIOPTHBIX, CTPOUTEIIBHBIX, JIOPOIKHBIX MAIIMH U 000PYI0BaHUS (ITO OTPACIISIM )
(ITpuka3z Munnpocsenienus Poccuun ot 16.08.2024 Ne580)
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1. HOSACHUTEJIBbHAS 3AIIUCKA
O6mieo6pa3oBaTenbHas TUCIUIIIMHA « XUMHUS SBIISIETCS 00s13aTeIbHON YaCThIO

o011eo0pa3oBaTeabHOTO IIUKIIa 00pa30BaTEIbHON MPOrpaMMbl B COOTBETCTBHUH C
®I'OC CIIO no cnenmansHocTH 23.02.04 « TexHuueckas sKCIuTyaTarus
MOIbEMHO-TPAHCTIOPTHBIX, CTPOUTENBHBIX, TOPOKHBIX MAIIIMH U 000PYOBAHUS»
[TpuxnagHoit MOy b BKIIIOYAET pa3aen 8§ «XuMus B ObITY M MPOU3BOACTBEHHOMN
NEATEIIbHOCTH YEJIOBEKAY, KOTOPBIN peanuzyercs TUISt BCEX
npodeccuit/cnenuanbHOCTE  METOJIOM — pEelIeHUs  KEHCOB,  CBSI3aHHBIX  C
IKOJIOTUYECKON  OE30MacHOCTbI0 W OICHKOM TMOCJIEACTBUNH  OBITOBOM U
MPOU3BOJICTBEHHOM  JESATENBHOCTH, COOTBETCTBYIOIICH oOTpacisiM  Oyayuiei
po¢heCCUOHATIBHON JIEATEIIbHOCTH O0y4arOIUXCS.

1.2. lleqiu 1 muIaHMpyeMble Pe3yJibTAThI 0CBOEHH S JUCHUILIUHbBI

1.2.1. lean v 3aga4y JTUCHUTIMHBI

Copnepkanue MporpaMmbl 00111€00Pa30BATEIIBHON AUCIUIIIUHBI « XUMHUS
HaIIPaBJICHO HA JIOCTUKEHUE CIICTYIOIINX LIEJICH:

= dbopMHpOBaHHUE CHCTEMbl XHMHUYECKMX 3HAHUWA Kak Ba)KHEHIIEH
COCTaBJISIONIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHUpA, B OCHOBE KOTOPOM JiexaT
KJTFOUEBbIC TIOHSTHS, PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHUH, OCBOCHHE SI3bIKA
HAayKHd, YCBOGHHE M TOHMMAaHHUE CYIIHOCTH JOCTYINHBIX  0O0OOIICHMI
MHUPOBO33PEHYECKOTO XapakTepa, O3HAKOMJICHHWE C HCTOpUEH UX pa3BUTUS U
CTAHOBJICHUS;

— dbopMUpOBaHUE M Pa3BUTHE MPEACTABICHUNM O HAYYHBIX METOJax
MO3HAHUS BEIIECTB M XUMUYECKUX PEaKIui, HEOOXOAUMBIX IJIsI MPUOOpETEHUs
YMEHHUN OPUEHTHPOBATHCS B MHUPE BEUIECTB U XMMHUYECKUX SIBIICHHM, MMEIOIINX
MECTO B MPUPOJE, B MPAKTUYECKOW 1 MOBCEIHEBHOW KU3HU;

— pa3BUTHE YMEHHMH M CIOCOOOB JESITEIBHOCTH, CBS3aHHBIX C
HAOMIOZICHUEM U OOBSICHEHHEM XUMHUYECKOTO DJKCIEPUMEHTa, COOJ0IeHuEM

npaBuJ 6€30MMacHOr0 OOpalleHusl C BEIIECTBAMMU.



3agauyu AMCUMIIMHBI:

1)  cdopmmpoBaTh  TOHMMAaHHWE  3aKOHOMEPHOCTEH  MPOTEKAHHUS
XMMHUYECKUX IPOLIECCOB U SIBJICHUI B OKpYXarollel cpele, a TaKkKe HUX CBS3b C
LIEJIOCTHOM HAyYHOU KapTUHOM MUpPa U APYTMMHU €CTECTBEHHBIMU HAyKaMH;

2)  pa3BUTh YMCHHUS COCTaBISITH  (OPMYJBl HEOPTAaHHMYECKHX U
OpPraHUYECKUX BEILLIECTB, YPAaBHEHUS XUMUUYECKUX PEAKLUM, OOBACHATh UX CMBICI,
WUHTEPHPETUPOBATH PE3YJIbTAaThl XUMHUECKUX 3KCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM TPOBEACHUS MPOCTEHININX XUMHYCCKHUX
HKCIIEPUMEHTAJIbHBIX HCCIEJOBAaHUN C COOJIIOACHUEM IpaBUi 0OE€30IacHOro
oOpalleHus C BEIIeCTBaMU U JIa0OPAaTOPHBIM 000PYI0BAHUEM;

4)  pa3BUTh YMEHUS HaxXOJWTh, AaHAJIM3UPOBATH U  HCIIOJIB30BAThH
MH(DOpPMAIMI0O XHMHYECKOTO XapakTepa W3 pa3IuyHbIX HH()OPMALMOHHBIX
UCTOYHHUKOB, BKJIIOYAsl yUeOHYIO JIUTEpaTypy, HayuyHble MMyOJUKAlUU U UHTEPHET-
pecypcsl;

5) chopmupoBaTh yMEHHS IIPOTHO3MPOBATH  TOCICACTBHS  CBOCH
NESATEIIbBHOCTH U XMMHMYECKUX TPUPOIHBIX, OBITOBBIX M IPOU3BOJICTBEHHBIX
IIPOLIECCOB, YUNUTHIBAs BO3MOKHBIE IKOJIOTMYECKUE U COLUATIbHBIE BO3ACHCTBUS;

6) chopmupoBaTh MOHMMAaHWE 3HAYUMOCTH JIOCTHIKCHUH XUMHYECKOM
HAayKH W TEXHOJOTUH JUIsl Pa3BUTHUS COLMAIbHOM M MPOU3BOJCTBEHHOU cdep C

YMEHUEM MPUBOJUTH MPUMEPHI UX MPUMEHEHUS B PA3IMUHBIX c(pepax KU3HU.



2. INTAHUPYEMBIE PE3YJBbTATBI OCBOEHUA
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

B coorBeTcTBHH ¢ PI'OC CIIO Ha ocHoBe PI'OC COO
B xo1e peanuzaium JuCHUILUIMHBL 00ECIIEYUBACTCS JOCTUKEHUE 00pa30BaTEIIbHBIX

IPEAMETHBIX PE3yJIbTaTOB B COOTBETCTBHM C TpeboBaHuamMu PI'OC COO, a Takxke
oburux komneteHiuii (OK) B coorBerctBum ¢ TpedoBanusimu GI'OC CIIO:

OK 01. Boibupats crocoObl pemieHus 3aaad npohecCHOHATBHOW NeATEIbHOCTH
IIPUMEHUTENBHO K Pa3JINYHBIM KOHTEKCTaM;

OK 02. Mcnosnp30BaTh COBpEMEHHBIE CPEACTBA NIOMCKA, aHAIN3a U NHTEPIPETALNH
uHhpopMauu © MH(POPMALMOHHBIE TEXHOJIOTMM JUIsl  BBINIOJIHEHUS — 3a/a4
1po(hecCUOHATIBHOM e TENbHOCTH;

OK 03. IlmanupoBaTh W pEaIU30BBIBATh COOCTBEHHOE MNPOPECCUOHAIBHOE H
JUYHOCTHOE pa3BUTHE, PEANPUHUMATENBCKYIO NEeSATEIbHOCTD B
npodeccuoHanbHON cepe, UCIOIB30BaTh 3HAHUS M0 (PUHAHCOBOW IPaMOTHOCTH B
Pa3IUYHBIX )KU3HEHHBIX CUTYAILUIX;

OK 04. D¢ dexTuBHO B3aUMOJICHCTBOBATh U Pa0OTaTh B KOJJIEKTHBE U KOMaH/IC;
OK 07. ConeiicTBOBaTh COXPAaHEHUIO OKPYKAIOIIEH Cpebl, pecypcocOepeKeHHtIO,
OPUMEHATh 3HAaHUS 00 M3MEHEHUMM KJIUMaTa, MPUHLUINBI OEepexITMBOro
MPOU3BOJICTBA, d(PPEKTUBHO IEHCTBOBATD;

[1IK 1.2. BeINOAHATE perjaMeHTHbIE padOThl IO TEXHUYECKOMY OOCITYKUBAHHUIO U
PEMOHTY IOABEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX, JOPOXKHBIX MAIIUH H
000opy1I0BaHUS.

I[IK 1.3. Bectu y4eTHO-OTUETHYXO JOKYMEHTALHIO II0 TEXHUYECKOMY
00CITy’)KMBaHUIO U PEMOHTY MOJAbEMHO-TPAHCIOPTHBIX, CTPOUTENBHBIX, TOPOKHBIX
MaIllUH U 000pY0BaHUSI.

I[IK 1.3. Bectu y4eTHO-OTUETHYIO JOKYMEHTALHIO II0 TEXHUYECKOMY
00CITy’>KMBaHHUIO U PEMOHTY MOJAbEMHO-TPAHCIIOPTHBIX, CTPOUTEIbHBIX, JOPOKHBIX

MalIuH 1 000pyI0BAHMUS.



IInanupyemMsle pe3yJbTaThbl 00y4eHHS

O0mue (JIMYHOCTHBIE

Oo0uue H METAIPEIMETHBIE JAucnunimHapHblie (MpeaMeTHbIe) pe3yJabTaThl
KOMIIeTeHIIUH YKa3bIBAalOTCSl B COOTBETCTBHH C MOJIHBIM NepeYHeM
pe3yJbTaThl U3 ®rOC COO
ProcC Coo
OK 01. Beibupats B wacTum TpyAoBOro | - BIAAETh CHCTEMOM XHMHUYECKUX 3HAHHUH, KOTOpPasd
CIIOCOOBI pELICHUS BOCIIMTAHUS: BKJIFOYAET: OCHOBOINOJIATalolMe MOHITUS (XUMHUYECKUN
3a1a4 - TOTOBHOCTBh K TPYAY, | DJIEMEHT, aTOM, dJICKTPOHHAsi 000JI04Ka aToma, s-, p-, d-
npoeCCHOHATBPHON | OCO3HAHMWE IICHHOCTHU | DJIEKTPOHHBIE OpOWTaNM aTroOMOB, HWOH, MOJIEKYyJa,
JeSITeIbHOCTH MacTepcTBa, BaJICHTHOCTb,  3JEKTPOOTPULATEIBHOCTb,  CTENEHb
IPUMEHUTEIBHO K Tpyzaoooue; OKHCJIEHHUS, XUMUYECKas CBSA3b, MOJIb, MOJIIPHAsl Macca,
Pa3InYHbIM - TOTOBHOCTb K | MOJISIPHBIN o0BeM, YIIIepOIHBIN CKeJIET,
KOHTEKCTaM AKTUBHOMN (yHKIIMOHATBHAS TPYIIIA, paAUKaIl, U30MEPHs, U30MEPHI,
JeSITeIbHOCTH TOMOJIOTUYECKUH  Psii, TOMOJIOTH,  YIJIEBOJOPOJBI,
TEXHOJIOTUYECKOW U | KUCIOPOA- u azo0TcoeprKalue COEJTMHEHMS,
COLIMATIbHOU OMOJIOTMYECKU AaKTUBHBIC BEIECTBa (YIJIEBOABI, JKUPHI,
HAIpPaBJIEHHOCTH, Oenku), MOHOMEp, IOJUMEpP, CTPYKTYpPHOE 3BEHO,
CHOCOOHOCTh BBICOKOMOJIEKYJISIDHBIE COEIUHEHUS, KPUCTAJUIMUYECKAs
WHUIIAPOBATH, pelieTka, TUIbl XUMUYECKUX peakiuil (OKHCIUTENIbHO-
IUTaHUPOBATh U | BOCCTAHOBUTENbHBIE, IK30-1 IHAOTEPMUYECKUE, PEAKIINH
CaMOCTOSITENIEHO HMOHHOT'O oOMeHa), pacTBop, AIIEKTPOJIUTHI,
HEVIEKTPOJIUTBI,  JIEKTPOJIUTHYECKAs  AMCCOLMAINS,




BBITIOJTHATH
JIeATEIbHOCTD;
- UHTEPEC K Pa3JIMYHbIM
chepam
npohecCHOHATBLHOM
JIeATEeIIbHOCTH,
OBJiagenue
YHHMBEPCAJIbHBIMHA
yuyeOHBbIMHU
MO3HABATEJIbHBIMH
NefiCTBUAMU:

a) 0a3zoBbIe
JIOTHYECKHUe
nefiCTBUA:

- CaMOCTOSITEJIbHO
dbopMynupoBath u
aKTyaJIu3upOBaThH
npobiemy,
paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBJIUBAThH
CYILIECTBEHHBIN
MIPU3HAK

TaKyIo

NI

OKHUCJIUTETh, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOH
peaKkuuu, XUMUYECKOEe PAaBHOBECHE), TEOPHUH U 3aKOHBI
(Teopust XUMUYIECKOTO CTPOSHUSI OPTAaHUYECKUX BEIIECTB
AM. bytnepoBa,  Teopusi  DJIEKTPOJMTHYECKOU
aucconyanuu, nepuoaudeckui 3axon [[.1. Menneneesa,
3aKOH  COXpaHEHHUS  Macchl),  3aKOHOMEPHOCTH,
CUMBOJIMYCCKUN  S3BIK  XUMHH, (DaKTOJIOTHUYECKUE
CBEICHMS O CBOWCTBax, COCTaBe, IMOJNYUYEHUU U
0e30MmacHoM WCIIO0JIb30BAaHUU BOKHEUIIINX
HEOPraHMYECKUX M OPraHMYeCKHX BEIIECTB B OBITY U
MIPAKTUIECKON JCSITEILHOCTH YEJIOBCKA,;

- yYMeThb BBISIBIATH XapakTepHble TMPU3HAKH U
B3aMMOCBSI3b ~ HM3yYCHHBIX  IOHATHH,  TPHUMEHSTH
COOTBETCTBYIOIINE MOHITHS MPU OMHCAHUM CTPOCHUS U
CBOMCTB HEOPTAHUUYECKUX U OPTAHUYCCKUX BEIICCTB U HX
MIPEeBpPAICHUH; BBIABIATH B3aHMMOCBA3b XHUMHUYECKUX
3HAHWWA C TIOHATHSAMH W TPEACTABICHUSAMH JIPYTHX
€CTECTBEHHOHAYYHBIX TIPEIMETOB;

- YMETh HCIOJb30BaTh HAUMCHOBAHHUS XUMHYECKHX
COEMHEHUI MEXITyHapOJHOIO COI03a TEOPETUYECKOH U
MPUKIAHON XWMHH W  TPUBHAIBHBIC  HA3BaHHS
BOXHEHIINX BEIIECTB (ITHIICH, AalleTHIICH, TIIHIEPHH,
dbenon, Gdopmanbaeruy;, YKCyCHash KHCJIOTA, TIHWIIMH,




OCHOBaHMS IS
CpaBHCHHS,
KJIacCU(UKALIUN u
0000111eHM;

- OmpeAensATh  IeNu
JIEATENHHOCTH,
3a/1aBaTh MapaMeTphl |
KPUTEPUHU ux
JIOCTHIKEHMS;

- BBISBIISTE
3aKOHOMEPHOCTH U
IIPOTUBOPEUHS B
paccMaTpruBaeMbIX
SBJIEHUSX

- BHOCHTH KOPPEKTHBBI
B JEATENBHOCTD,
OIICHHUBATh
COOTBETCTBUE
pe3yJIbTaTOB  MEJSM,
OLICHUBATh PHUCKH
HOCJIENCTBUN
JIEATEILHOCTH;

yrapHbI Ta3, YIVIEKUCHBIA Tra3, aMMHaK, rameHas
U3BECTh, HETallleHasl U3BECTb, IMThEBAs COJa U JAPYTUX),
COCTaBIIATH (HOPMYJIBI HEOPTAHUYECKUX M OPTaHUYECKUX
BEIIECTB, YPAaBHEHUS XUMHUYECKUX pEakUuil, 0ObACHATh
X CMBICH; TMOATBEPKAATh XapaKTEPHbIE XUMHUYECKHE
CBOICTBa BELIECTB COOTBETCTBYIOIIMUMHU
SKCIIEPUMEHTAMU U 3aIllUCSAMU ypaBHEHUH XMMHUYECKUX
peaKInii;

- YMEThb YCTaHaBJIMBaTh INPHUHAJJIEKHOCTb H3YUYEHHBIX
HEOPraHWYECKUX M  OpPraHWYEeCKUX  BEILECTB K
ONpejeNeHHbIM KJlaccaM M IpylnaM COEAMHEHUH,
XapaKTepu30BaTh MX COCTaB M Ba)KHEHIIME CBOWCTBA;
ONpeAeNsATh BHUJbI XUMUYECKUX CBsi3ed (KOBaJEHTHas,
HOHHas, MeTaJlJIn4ecKasi, BOJOPOJHAs), THUIIBI
KPUCTAITNYECKUX peleTox BEIIIECTB;
KJaccu(UIUpPOBaTh XMMUYECKHE PEAKLINY;

- c@opMHupOBaTh MpPEJACTaBICHHUS: O XUMHUYECKOU
COCTAaBJISIOUIEN €CTECTBEHHOHAyYHOH KapTUHBI MUDA,
PO  XMMUU B T[IO3HAHUHU SIBJIGHUN TPUPOABI, B
(OpMHUPOBAHUN MBILIUIEHUSI U KYJIbTYphl JIMYHOCTH, €€
(YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOJUMOW st
pelleHns MPaKTUYECKUX 3a7ad U DKOJOTHMYECKH
000OCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0pPOBBIO U




- pa3BUBaTh
KpEaTUBHOE MbIIIJICHUE
npu perieHun
JKU3HEHHBIX TTPOOIEM
0) 0a30BbBIE
HCCJIeI0BATEILCKHE
nefcTBUSA:

- BJAJETh HaBbIKAMU
yueOHo-
HCCIIEIOBATEIIbCKON U
MIPOEKTHOMN
JIeATEIIbHOCTH,
HaBBIKAMH pa3penieHus
npobiewm;

- BBISIBIIATH NIPUYHHHO-
CJIE/ICTBEHHBIE CBSI3U U
aKTyaJIu3upOBaThH
3ajauy, BBIJIBUTATh
TUTIOTE3y €€ pEIICHUS,
HaxOJIUTb apTyMEHTHI
U JIOKa3aTelbCTBa
CBOMX  YTBEPXKJICHHUI,

MIPUPOIHOM CPEE;

- YMETh MPOBOJIUTH PACYETHI IO XUMHUUYECKUM (popMyrnam
" YPaBHCHUAM XUMHWYCCKUX peaKL{I/Iﬁ C UCIIOJIb30BaHUEM
(bu3MYECKUX BEIUYNH, XapaKTePU3YIOIINX BEIIeCTBa C
KOJIMYECTBEHHON CTOPOHBI: MAacChl, 00beMa
(HOpMallbHBIE YCIIOBUSI) Ta30B, KOJIMYECTBA BEILIECTBA;
HUCITOJB30BATh CUCTEMHBIC XUMHWYCCKUEC 3HAHUA AJIA
MPUHSATHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTyalusX, CBA3aHHLIX C BEHICCTBAMU U UX
MIPUMEHEHHEM




3aJaBaTh MapaMeTphl U
KPUTEPHH PELICHHUS;

- aHAJTM3UPOBATh
MOJy4YeHHBIE B  XOJ€
peLHCHI/ISI 3a1a4n
pe3yJIbTaThI,
KpI/ITI/ItIeCKI/I OILICHUBATH
ux JOCTOBEPHOCTb,
IPOTHO3UPOBATH
U3MEHEHUE B HOBBIX
YCIIOBUSIX;

- yMeTh TEPEHOCHUTH
3HAHUA B
MI03HABATEIIbHYIO u
MIPAKTUYECKYIO
obnactH
KU3HEACATCIIBHOCTH,

- YMETb UHTETPUPOBATH
3HAHUA n3 paSHBIX
NPEMETHBIX 00JIACTEeH;
- BBIABUTATh HOBBLIC
UJIEH, npeJiarath




OpI/II‘ MHAJIBHBIC
MOJXO/Ibl U PEIICHUSI;
- CIIOCOOHOCTB MX
HCIIOJIb30BaHUS B
MMO3HaBATCILHON 1
COIMAJIbHON MPAKTUKE

OK 02.
Hcnonw3oBars
COBPEMEHHBIC
Cpe/cTBa MOUCKA,
aHajamn3a u
MHTEpIpETALNH
uH(pOopMaluu U
uH(pOpPMaIMOHHbBIE
TEXHOJIOTHH JIJIsI
BBINIOJIHEHHUS 337124
npodecCuOHATbLHON
JeATETbHOCTH

B o0gacTtu neHHocTH
HAYYHOT0 TIO3HAHMS:

- c(OpMUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO
COBPEMECHHOMY
YPOBHIO pa3BHUTHS
HAYKH U 00IIIECTBEHHOM
MIPaKTUKH,
OCHOBAaHHOTO Ha
JIHaJIore KYJIBTYD,
CIOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO
MecTa B
HOJ'II/IKYJ'II)TypHOM
MUDE;

- yYMeThb IUIAHUPOBAaThb U BBIIOJHATH XUMHYECKUMN
9KCHEPUMEHT (IPEeBpAlLeHUs OpPraHUYECKHX BEILECTB
IIpY HAarpeBaHUHU, NOJyYEHUE STUJICHA U U3yYEHHUE €ro
CBOWCTB, KAueCTBEHHBbIE pEAaKLUUU Ha aAJIbJETUMbI,
Kpaxmall, yKCyCHYIO KUCIJIOTY; JIeHaTypauus OelKoB Ipu
HarpeBaHMWHU, LBETHbIE peaKkIUH OEIKOB; IPOBOIUTH
peakiuyu MOHHOTO OOMEHa, ONpEeNeNsTh CpeAy BOJHBIX
pacTBOpOB, KauyeCTBEHHbIE peakIuu Ha cyiabgart-,
KapOOHaT- W XJIOPUA-aHUOHBI, Ha KAaTHOH aMMOHUS;
pemars  OKCHEPUMEHTAlbHBIE 33Jaud IO  TeMaM
"Metamnsl" u  "Hemertamnel") B COOTBETCTBHM C
MpaBUJIAMHU TE€XHUKHU O€30MacCHOCTH MpHU OOpAIIEHUU C
BelIeCTBAaMM U J1a0OpaTOpHBIM  000OpPYAOBaHUEM;
IIPECTABIATh PE3YIbTATHl XMMHUECKOTIO IKCIIEPUMEHTA
B (hopme 3amucu ypaBHEHUH COOTBETCTBYIOIIUX PEAKITAN
1 (opMyIUpOBaTh BBIBOJIBI HA OCHOBE ITHX PE3yJIbTATOB;




- COBEPIICHCTBOBAHUE
SI3BIKOBOM n
YUTATEIILCKOM
KYJbTYpPhI KaKk CPeICTBa
B3aNMOICUCTBHSA
MEXIy  JIIOAbMH U

MO3HAHUS MUPA;
- OCO3HAHHWE IIEHHOCTH
Hay4HOU
JIeSITEILHOCTH,
TOTOBHOCTD
OCYLIECTBIISTh
MIPOCKTHYIO H
HCCIIE0BATENIbCKYIO
JIeATEeIIEHOCTD
WHIUBUJIyAIbHO U B
rpy1Ie;

Osaanenue
YHHBEPCAJIbHbIMH
YueOHBbIMHU
NMO3HABATEJbHbIMHU
JEeHCTBUSAMM:

- YMETh aHaIU3UPOBATh XUMHYECKYI0 WH(OPMAIHUIO,
[OJTy4aeMYyI0 U3 Pa3HbIX HCTOUHUKOB (CPE/ICTB MacCOBOM
uHpopmanuu, cetb IHTEepHET U Apyrue);

- BJIaJ€Th OCHOBHBIMHM METO/JAMU HAyYHOI'O IO3HAHUS
BEIIECTB W XHUMHUYECKUX sBIeHUH (HabOmoaeHue,
U3MEpEeHue, SKCIIEPUMEHT, MOJIETUPOBaHKE);

- YMCTb IMPOBOAUTL paCyYCThI 10 XUMHUYCCKUM Q)opMynaM
U YPaBHEHUSIM XUMHUYECKUX PEAKLUI C HCIOIb30BAHUEM

(bI/I?,quCKI/IX BCJIMYHWH, XapPaAKTCPUIYIOIIUX BCIICCTBA C
KOJINYECTBEHHON CTOPOHBI: MacChl, 00beMa
(HOpMaJIbHBIE YCIIOBUSI) Ia30B, KOJIMYECTBA BEILIECTBA;
UCIOJIb30BATh CUCTEMHbIE XUMUUECKUE 3HAHUS JJIS
IIPUHATHA pGIHGHI/Iﬁ B KOHKPCTHBIX ) XU3HCHHBIX
CUTYalUsX, CBSI3aHHBIX C BELIECTBAMM U UX
MMPUMCHCHUCM




B) padora c

uHdopmanueii:

- BJAJAeTh HaBBIKAMHU
HOJTY4CHHS
uHpopMaun u3

HUCTOYHUKOB  Pa3HBIX
THUIIOB,
CaMOCTOSITEIILHO
OCYILIECTBIISITh  TIOUCK,
aHaJIN3,
CUCTEMAaTHU3aLNIO0 u
MHTEPIIPETALINIO
uH(popMalun
pa3INyYHBIX BHIOB H
dbop™m mpeacTaBIeHNUs;

- CO3/1aBaTb TEKCTHI B
pa3nu4HbIX opMaTax ¢
y4€TOM  Ha3HA4YEHHUS
uH(popMalun u
LEJIEBO  ayJUTOPHUH,
BbIOMpas
ONTUMAIIBHYIO  (opMy




MPEICTaBICHUS u
BU3YaIIU3aIHH;

- OIICHUBATH
JIOCTOBEPHOCTb,
JICTUTUMHOCTD
uHpopmanuu, ee
COOTBETCTBHE
NPaBOBBIM U MOPAJIbHO-
THYECKUM HOPMaM;

- HCII0JIb30BaTh
CpencTBa
UH()OPMALIMOHHBIX |
KOMMYHUKAIITMOHHBIX
TEXHOJIOTHI B pelICHUH
KOTHUTHUBHBIX,
KOMMYHHUKATHUBHBIX U
OpTraHHu3allMOHHBIX
3a/1a4 ¢ COOJI0IeHHEeM
TpeboBaHMit
OPrOHOMUKH, TEXHUKH
0€30I1aCHOCTH,
TUTHUCHBIL,

pecypcocOepeKeHusl,




MIPABOBBIX U ITUYECKUX
HOPM, HOPM
uH(MOPMAIMOHHON
0€30I1aCHOCTH;

- BIIQJICTh HaBBIKAMU
pacrio3HaBaHUs U
3aIUThl HHOpPMAIIHH,

nH(pOpMaITMOHHOM
0e30I1aCHOCTH
JUYHOCTH,
OK 04. DddexTuBno | - TOTOBHOCTb K | - YMETb IJIJAHUPOBATh U BBIOJIHATE XUMUYECKUN
B3aMMO/ICHICTBOBaTh | CAMOPA3BUTHIO, SKCHEPUMEHT (IPEBPALIEHUs] OPTraHUYECKUX BELIECTB
U paboTath B CaMOCTOSITENIbHOCTH U | IIPU HarpeBaHUM, OJy4YE€HUE STUIICHA U NU3YUYEHUE €ro
KOJUIEKTUBE U CaMOOIIPEIEIICHHIO; CBOMCTB, KAUECTBEHHBIE PEAKIIY HA aJIbJIETHIbI,
KOMaHie -OBJIa/ICHUE HaBbIKaMU | Kpaxmall, YKCYCHYIO KHCIIOTY;
yueOHo- - JeHaTypauus OeJIKOB NPH HarpEeBaHWUH, [IBETHbIE
HCCJIEIOBATEIbCKOM, peakuuu OenKoB;
IIPOEKTHOMN U | - IPOBOJUTH PEaKI HOHHOTO 0OMeHa, OTpeNIeNsITh
COLIMATILHOM Cpeay BOAHBIX PaCTBOPOB, KAUECTBEHHbIE pEaKLMU Ha
JESTEILHOCTH; cynbdar-, kapOoHAT- U XJIOPUA-aHUOHBI, HA KATUOH
OBjaagenue aMMOHUS;
YHUBEPCAJIbHBIMHA - pemarh SKCIEpUMEHTaIbHbIE 3aJa41 110 TEMaM

"Metainbl" u "HemeTanisl'") B COOTBETCTBUU C




KOMMYHUKATHBHBIMU
JelCTBUSIMU:

0) coBMecTHasI
JIesATeJbHOCTD.

- IMOHUMATh u
HCIIOJI30BaTh
MIPEUMYIIEeCTBA
KOMaHTHOU "
VHIUBUYAJIBHOMN
padoTHI;

- [PUHUMATH  LIETHU
COBMECTHOM
JIeATECIIEHOCTH,
OpraHU30BBIBATh n
KOOPJIMHUPOBATH
JeUCTBUA o ee
JOCTIKCHHIO:
COCTaBJIATh IUIaH
JIEHCTBHI,
pacupenensiaTb poyHu C
Y4ETOM MHEHUU
Y4aCTHUKOB O0CYXKIaTh

MpaBWJIAMU TEXHUKH 0€30TIaCHOCTH MPU OOPAIIEHUH C
BelIECTBaMH U Ja00paTOPHBIM 000PYIOBAHHUEM;
MPEACTABIATH PE3YJIbTATHl XUMUYECKOTO IKCIIEPUMEHTA
B (hopme 3amucu ypaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GopMyITUPOBATEH BHIBOBI HA OCHOBE 3THX
Pe3yNbTaToB




pe3yIbTaThl
COBMECTHOH paboTBhl;

- KOOPIMHUPOBAaTH U
BBINOJIHATL paboTy B
YCIOBUSIX  PEAJIbHOTO,
BUPTYaJIBHOTO U
KOMOMHHPOBAHHOTO
B3aUMO/ICICTBHUS;

- OCYILIECTBIISATh
HO3UTHUBHOE
CTpaTeruueckoe
HIOBEJICHHE B
pa3IMYHBIX CUTYAIHSX,
HPOSIBIATHE TBOPYECTBO
U BOOOpakeHHE, OBIThH
UHUIMATHBHBIM
OBananenue
YHUBEPCAJIbHBIMH
peryJsiTHBHBIMH
NeUCTBUAMM:

r') IpUHATHE ce0s u
APYrHX JIIOAEH:




- IPpUHUMATb MOTUBBI U

apryMeHThI JIPYTHX
JIOJCH TpU  aHaIU3€e
pe3yJbTaTOB
JIeSATEeIbHOCTH;

- IpuW3HaBaTh  CBOE
MPaBO W MPABO JIPYTHX
JIFOJIeH Ha OIINOKU;

- pa3BHUBATh
CIIOCOOHOCTD
MMOHUMATh MU C
MIO3HIIUU JIPYTOTO
YeJI0BEKa,;

OK 07.
CopelicTBOBaTH
COXPaHEHHIO
OKpY>Karollen Cpeibl,
pecypcocOepeReHHIo,
IMPUMCHATH 3HAHUA
00 U3MEeHEeHUU
KJIIMMaTa, MpUuHIOUIIbL
OepexKIINBOTO
IPOM3BOJICTBA,

- copMHUpOBaTh MPEACTaBICHHUS: O XUMHUYECKOU
COCTABJISIIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpA,
PO XUMUU B TIO3HAHUU SIBIIGHUW TPUPOABI, B
q)OpMI/IpOBaHI/II/I MBIIJICHUA W KYJIbTYPbI JIUYHOCTH, €€
(YHKIIMOHATTBHOW TPAMOTHOCTH, HEOOXOJUMOW st
pEeICHUA MPAKTUYCCKUX 3a1a4 n 3KOJIOTHYECKHU
000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 3I0pPOBBIO U
MPUPOIHOM CpeJe;

- yMeThb  cOONMIOJaTh  MpaBWiIa  IKOJOTHMYECKU
11e7IeCO00Pa3HOTO TOBEACHHUS B OBITY W TPYIOBOM




3P PEeKTHBHO
JIEUCTBOBATE B
Ype3BbIYANHBIX
CUTYaLUAX

JEATEIbHOCTH B LIEJIAX COXPAHEHUS CBOErO 310POBbs U
OKPY>KaroIlel IPUPOJHOHN CPelbl; yUUTHIBATh ONIACHOCTH
BO3JICHCTBUSL HA JKUBBIC OPraHU3Mbl OIIPEIEICHHBIX
BELIECTB, IIOHMMAasi CMBICI IIOKa3aTessd MpeAeIbHOU
JOIYCTUMOM KOHLIEHTpaluu

IIK 1.1. Onpenenars
TEXHHUYECKOE
COCTOSIHHE CHUCTEM U
MEXaHNU3MOB
MOJIBEMHO-
TPaHCIOPTHBIX,
JIOPOXKHBIX,
CTPOUTETHHBIX
MallliH C
HCITIOJIL30BAHUEM
CpenCTB
JIMAarHOCTHKH.

OBiagenue
YHHUBEPCAIbHBIMU
yueOHBIMU
MIO03HABATEIbHBIMA

JericTBUsIMU: B) paboTa

¢ uH(pOpMaIUECH:

- BJIaJIeTh HaBBIKAMU
TIOJTyYEHUS
uHpOpMaLUU U3
HCTOYHHUKOB Pa3HBIX
THUIIOB,
CaMOCTOSITEITEHO

OCYHICCTBJIATD IOUCK,

aHAJIN3,
CHCTEMaTH3alHIO U
UHTEPIPETAIHIO
uHpopMaun

- YMETh aHAIM3UPOBATh XUMHUYECKYI0 HH(OPMALHUIO,
[I0JIy4aeMYI0 U3 Pa3HbIX HICTOYHHUKOB (CPEICTB MacCOBOM
nHpopmanuu, cetb UHTEpHET U Apyrue);

- BJIAJIETh OCHOBHBIMM METOJAaMH HAy4HOIO IO3HaHUS
BEUIECTB W XHUMHUYECKUX sBIeHUH (HabmoaeHue,
U3MEpEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE);

- YMETh IPOBOJUTH PACUEThI [0 XUMUUYECKUM (HopMyIiam
1 YPaBHEHUSIM XMMHUYECKHX PEAKIUI C UCTIOIb30BaHUEM
(GU3MYEeCKUX BEIMYMH, XapaKTEpPHU3YIOIIMX BeElIecTBa C
KOJIMYECTBEHHOU CTOPOHBI: Macchl, o0Bbema
(HOpManbHbIE YCIOBHsI) T'a30B, KOJUYECTBA BEIECTBA;
HCIIOJIb30BAaTh CUCTEMHbIE XMMMUYECKHE 3HAHUSA JUId

TIPUHATHA peI_HeHI/Iﬁ B KOHKPCTHBIX  JKU3HCHHBIX
CUTyaluix, CBsA3aHHBIX C BCIIECTBaAMU n nux
NPUMCHCHUCM.




pa3INYHBIX BUIIOB U
dop™m npencTaBIeHNUS;

- C03/1aBaTh TEKCTHI B
pa3IMUHBIX (hopMaTax
C Y4€TOM Ha3zHAuYCHUS
uHpopmanuu u
LIEJIEBOM ayIUTOPHH,
BBIOMpAs
ONTUMAIIbHYIO (hopMy
Ipe/ICTaBICHUS U
BU3YaITU3aIHH;

- OLICHUBATh
JIOCTOBEPHOCTb,
JETUTUMHOCTh
uH(popMaluu, ee
COOTBETCTBUE
NIPaBOBBIM U
MOpPabHO-ITHYECKUM
HOpMaM;

- UCTIOJIb30BATh
cpencTBa
UH(POPMALIMOHHBIX U
KOMMYHHKAIITHOHHBIX




TEXHOJIOTHUU B

pelIeHun

KOTHUTHUBHBIX,

KOMMYHHUKATHBHBIX H

OpF AHU3aIIMOHHBIX

3a/1a4 ¢ COOIIOIEHHUEM

TpeboBaHMit

9PrOHOMHUKH, TEXHUKH

0€30I1aCHOCTH.
[1K 1.2. Bemmonusate | B wactu TpymoBoro - BIIAJETh CHCTEMOH XHUMHYECKHX 3HAHHM, KOTOpas
peFHaMeHTHBIe BOCIIUTAHUA . BKJIFOYACT. OCHOBOIIOJArarOIInue IMOHATUA (XI/IMI/I‘IGCKI/Iﬁ
paboThI 110 - TOTOBHOCTb K TPY/AY, | DJIEMEHT, aTOM, 3JIEKTPOHHasi 000J104Ka aroma, s-, p-, d-
TEXHHYECKOMY OCO3HaHHE I[EHHOCTH JJNIEKTPOHHBIE OpOWTAIM aTOMOB, HOH, MOJIEKYIIA,
00CITyXKUBaHUIO U MacTepCTBa, BaJICHTHOCTD, ANEKTPOOTPHUIIATETLHOCTb, CTCIIeHb
peMOHTy IIOABEMHO- TPYJIOJ'II-O6I/I€; OKHUCJICHUA, XUMHNYECKasa CBA3b, MOIJIb, MOJ'I?[pHafl Macca,
TPAHCIIOPTHBIX, - TOTOBHOCTb K MOJISIPHBI 00BeM, YIIEPOAHBIN CKEJIET,
CTPOUTEIBHBIX, AKTHBHOM (yHKIIMOHATIBHAS TPYIINA, paJuKall, U30MEPHs, U30MEPHI,
JOPOKHBIX MAIlIMH U | AESITETbHOCTU TOMOJIOTHUECKUN  Psii, TOMOIIOTH,  YIJIEBOJOPOIBI,
000py/I0BaHUH. TEXHOJIOTMYECKON U KHCIIOPOJI- u a30TCOJIepIKaIIIHe COEMHEHHS,

COIIMAIIbHOM OMOJIOTMYECKH aKTHBHBIC BelecTBa (YTIEBOJBI, JKUPHI,

HAIPaBJICHHOCTH, Oenmku), MOHOMEp, TIOJUMEp, CTPYKTYpPHOE 3BEHO,

CIIOCOOHOCTH BBICOKOMOJICKYJISIPHBIE COCIUHEHUS, KPUCTAJUTHYECKast

HWHUIIMUPOBATH,

pelICTKAa, THUIIBI XMMHYCCKHX peaKHI/Iﬁ (OKI/ICJ’II/ITGJ’IBHO




TUTAHUPOBATH U
CaMOCTOSITENILHO
BBITIOJTHSATH TaKYHO
NESITEIIbHOCTD;

- IHTEpEeC K
pa3iauuHbIM chepam
npodeCcCHOHAILHON
NESITEIbHOCTH,
Osnanenue
YHHUBEpPCATbHBIMU
y4eOHBIMU
MO03HABATEIbHBIMU
NEUCTBUSIMH:

a) 0a30BbIe TOTHYECKUE
JIEUCTBUS:

- CaMOCTOSITEIHHO
dbopMynupoBaTh U
AKTyaJu3UpOBATh
npo0iemy,
paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBINBATh
CYIIECTBEHHBIN

BOCCTaHOBUTEIBHBIE, IK30-1 HI0TEPMHUUECKHUE, PEaKLIUU
HMOHHOTO oOMeHa), pacTBop, AIEKTPOJIUTHI,
HEIJICKTPOJIUTBI,  BJIEKTPOJUTUYECKAST  JTUCCOIUAIMS,
OKHUCJIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMHYECKON
peakiy, XUMHUYECKOE PABHOBECHE), TEOPUU U 3aKOHBI
(Teopust XUMUYECKOTO CTPOSHUSI OPIraHUYECKUX BEILIECTB

AM.  DbyrnepoBa, Teopus = IIEKTPOJIUTUYECKOU
Jcconyanuu, nepuoguueckuii 3axkoH /.M. Meneneena,
3aKOH COXpaHEHUSA MAacchl), 3aKOHOMEPHOCTH,

CUMBOJIMYECKUN  S3bIK  XUMHH, (DAKTOJIOTHUECKHE
CBEJIEHHWs O CBOMCTBax, COCTaBe, TMOJYy4YCHUH U
0e301acHOM HCIIOJIb30BaHUU BaKHEHIIINX
HeOpFaHI/IqGCKI/IX 158 Opl"aHI/ILIGCKI/IX BCILICCTB B 6BITy n
MPAaKTUYECKON JIEATETbHOCTH YEJIOBEKA;

- YMCTI) BBISIBJIATH xapaKTeprle HpI/I3HaKI/I nu
B3aUMOCBSA3b  M3YYEHHBIX  MOHATUH,  MIPHUMEHSTh
COOTBCTCTBYIOHH/IG IIOHATUS HpI/I OIIMCaHNU CTpOCHI/Iﬂ nu
CBOMCTB HEOPTraHUYECKUX U OPTAaHUYECKUX BEIIECTB U UX
npeBpameHHi’I; BBIBIIITH B3aUMOCBA3b XHUMHUYCCKHX
3HAHUN C TMOHATHSMU M TPEJCTABICHUSAMH JIPYTUX
eCTeCTBeHHOHayLIHBIX Hpe)IMeTOB;

- YMETb UCIOJIb30BaTh HAWUMEHOBAHUS XUMHUYECKUX
COEMHEHHNI MEXIYHApPOJIHOTO COK3a TEOPETUYECKON U




HNpU3HAK WIK
OCHOBAHHUS JIJIS
CpaBHEHHUH,
Kiaccuukanuu u
000011IEeHH S ;

- ONPENENATh LEIN
JIEeSATCIbHOCTH,
3a/1aBaTh MapameTphbl U
KpUTEPHUH UX
JIOCTHKCHHUS
- BBIABJIATDH
3aKOHOMEPHOCTHU U
HpOTI/IBOpe‘-II/ISI B
paccMaTpuBaeMbIX
SIBJICHUAX

- BHOCUTb KOPPEKTUBBI
B JCATCIBHOCTD,
OLICHHBATh
COOTBETCTBHE
pPEe3yJIbTaTOB LEISAM,
OILICHHUBATH pI/ICKI/I
MOCJIEACTBUM
JIeSITCIILHOCTH;

NPUKIAJAHOM XMMMM M  TpPUBHAJIbHbIE  HA3BAHUS
BAOXHEHIIMX BEIIECTB (3TWUJIEH, aleTWJIeH, IJIHLEpPUH,
¢benon, Qopmanbrerus, yKCycHas KHUCIOTa, TJIMLUH,
yrapHblil Ta3, YIVICKUCHBIA Tra3, aMMHaK, TralleHas
U3BECTb, HETAIIEHAs U3BECTh, ITHEBAS COAA U APYTHUX),
COCTaBJIAThH (POPMYJIbl HEOPIaHUYECKUX Y OPTaHUYECKUX
BELIECTB, YPABHEHUSI XUMUYECKUX PEAKLUMM, OOBSICHSITDH
UX CMBICH; IOATBEPKAATH XapaKTEPHbIE XUMHUYECKHE
CBOMCTBa BEILIECTB COOTBETCTBYIOIIUMU
9KCIIEPUMEHTAMH U 3aIllUCSAMU yPaBHEHUN XHMHUYECKUX
pEeaKLHnii;

- YMETb YCTaHaBJIMBaTh NPUHAIJIEC)KHOCTb H3Y4YEHHBIX
HEOPraHWYECKUX M  OpPraHWYeCKUX  BEIIEeCTB K
ONpEACIEHHBIM KJlacCaM M TIpylnaM COEAUHEHMH,
XapakTEepU30BaTh MX COCTaB W BAXKHEHIME CBOMCTBA;
OTIpeNIeNIATh BUBl XMMUYECKHUX CBsi3ed (KOBaJeHTHasd,
HMOHHA, MeTaJuIn4ecKas, BOJIOpPOJIHAS), THUIIBI
KPUCTAJTINYECKUX peLIeToK BEILECTB;
KJIacCU(UIIUPOBAThH XUMUYECKHE peakuuu; -
chopMHpOBaTh  MPEACTABICHHUA: O  XHUMHYECKOM
COCTaBJISIOUIEH €CTECTBEHHOHAay4YHOH KapTUHBI MHUDA,
poM XMMUM B II0O3HAHUM SBICHUN TPUPOABI, B
(OpMUPOBAHUM MBIIUIEHUS! U KYJIbTYpPbl JIMYHOCTH, €€




- pa3BUBATH
KpeaTUBHOE
MBIILICHUE TTPU
pELICHUH )KU3HEHHBIX
npoOaem
0) 6azoBbIe
HCCJIEIOBATEIbCKUE
NEeNUCTBU:

- BJIaJICTh HaBbIKAMHU
yueOHo-
HCCIIEI0BATEIBCKON U
MPOEKTHOMN
JesTeTLHOCTH,
HAaBBIKAMU pa3pellICHUs
npo0Jem;

- BBIBJISITH IPUUUHHO-
CJICICTBEHHBIE CBSI3U U
aKTyaJIu3upOBaTh
3a/1auy, BBIJIBUTATh
TUIIOTE3Y €€ pelIeHusl,
HaXOJIUTh apTYMEHTHI
JUTSL 10Ka3aTeabCTBa
CBOMX YTBEPXKICHUM,

(GYHKIMOHATBHOM TI'PaMOTHOCTH, HEOOXOAWMOW  JIJIst
pelieHusl MPaKTHYECKUX 3aJad U HKOJOTHMUYECKH
00OCHOBAaHHOTO OTHOUICHUSI K CBOEMY 3/I0POBBIO H
MPUPOIHOM CpeJie;

- YMETh IPOBOJIUTH PACYETHI IO XUMUYECKUM (popMynam
U ypaBHEHUSM XMUMUYECKUX PeaKlUil C NCIOIb30BAHUEM
(GU3NYECKUX BEIMYUH, XapaKTEPH3YIOUINX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, obbema
(HOpMaJIbHBbIE YCJIOBHS) Ia30B, KOJWYECTBA BEILECTBA;
UCIOJb30BATh CHCTEMHBIE XUMHUYECKHE 3HAHUA I

IIPUHATHA peHICHI/If/i B  KOHKPCTHBIX  KH3HCHHBIX
CUTyalusix, CBA3aHHBIX C BCIICCTBaAaMU n Hux
MMPUMCHCHUCM




3aJaBaTh MapaMeTpsl U
KPUTEPHH PELICHHS; -
aHAJTN3UPOBATh
MOJIy4YEHHBIE B XOJI€
pelieHus 3a1a4u
pe3yJIbTaThI,
KpI/ITI/ItIeCKI/I OILICHUBATH
UX JOCTOBEPHOCTb,
IPOTHO3UPOBATH
U3MEHEHUE B HOBBIX
YCIIOBUSIX;

- yMETh EPEHOCHUTH
3HAHUA B
MI03HABATENBHYIO U
MIPAKTUYECKYIO
obnactH
KHU3HEACATCIIbHOCTH, -
yMETh HHTETPUPOBAThH
3HAHUA U3 pa3HI)IX
NPEMETHBIX 00JIACTEeH;
- BBIIBUT'aTh HOBLIC
UJieH, peijiaraTh




OpI/II‘ MHAJIBHBIC
MOJXO/Ibl U PEIICHUSI;
- CIIOCOOHOCTB MX
HCIIOJIb30BaHUS B
MMO3HaBATCILHON 1
COIMAJIbHON MPAKTUKE

[IK 1.3. Bectn
YYETHO-OTYETHYIO
JIOKYMEHTAITHIO T10
TEXHUYECKOMY
00CITy’)KMBaHUIO U
PEMOHTY MOABEMHO-
TPAHCIIOPTHBIX,
CTPOUTENBHBIX,
JIOPOKHBIX MAIIVH U
000pyIOBaHU.

B ob6nacTu neHHOCTH
HAYYHOTO MMO3HAHMSL: -
c¢(hopMUPOBAHHOCTH
MUPOBO33PCHUS,
COOTBETCTBYIOIIIETO
COBPEMECHHOMY
YPOBHIO Pa3BUTHUS
HAYKU U
00111eCTBEHHOM
NPaKTUKH,
OCHOBaHHOTO Ha
JUAJIOTe KYJbTYD,
CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO
MecTa B
HOJIUKYJIbTYPHOM
MUDE; -

- yYMeThb IUIAHUPOBAaTb U BBIIOJHATE XUMHYECKUN
9KCHEPUMEHT (IPEeBpAlLeHUs OpPraHUYECKHX BEILECTB
IIpY HAarpeBaHUM, MOJyYEHHUE 3TUJIEHA U HU3YYEHHE €ro
CBOWCTB, KAueCTBEHHBbIE pEAaKLUUU Ha aAJIbJETUMbI,
Kpaxmall, yKCyCHYIO KUCIJIOTY; JIeHaTypauus OelKoB Ipu
HarpeBaHMWHU, LBETHbIE peakIUH OEJKOB; IMPOBOAUTH
peakiuyu MOHHOTO OOMEHa, ONpEeNeNsTh CpeAy BOJHBIX
pacTBOpOB, KauyeCTBEHHbIE peakIuu Ha cyiabgart-,
KapOOHaT- W XJIOPUA-aHUOHBI, Ha KAaTHOH aMMOHUS;
pemars  OKCHEPUMEHTAlbHBIE 33Jaud IO  TeMaM
"Metamnsl" u  "Hemertamnel") B COOTBETCTBHM C
NpaBUJIAMHU TE€XHUKHU OE€30MaCHOCTH NpU OOpALIEHUU C
BelIeCTBAaMM U J1a0OpaTOpHBIM  000OpPYAOBaHUEM;
IIPECTABIATh PE3YIbTATHl XMMHUECKOTIO IKCIIEPUMEHTA
B (hopme 3amucu ypaBHEHUH COOTBETCTBYIOIIUX PEAKITAN
1 (opMynUpOBaTh BBIBOJBI HA OCHOBE ITHX PE3yJIbTATOB;




COBEpLICHCTBOBAHUE
A3BIKOBON U
YUTATEIbCKON
KYJIBTYpBI KaK
CpeacTBa
B3aMMOJICICTBUS
MEXY JTIIOJIbMU H
MO3HAHUS MHpA; -
OCO3HAaHUE LIEHHOCTHU
Hay4YHOH
JeSITENIbHOCTH,
TOTOBHOCTb
OCYIIECTBIISATh
HPOEKTHYIO U
HCCJIEIOBATEIbCKYIO
JeSITebHOCTD
WH/IMBUYaIIbHO U B
rpynne; OBnazeHue
YHHUBEPCATLHBIMU
y4eOHBIMU
M03HABATEIbHBIMH
JeiicTBUsMU: B) paboTa
¢ uHpopmanmen: -

- YMETh aHaJU3UPOBATh XHUMHYECKYI HWH(OPMAIHUIO,
[OJTy4aeMYyI0 U3 Pa3HbIX HCTOUHUKOB (CPE/ICTB MacCOBOM
uHpopmanuu, cetb IHTEepHET U Apyrue);

- BJIaJIeTh OCHOBHBIMHM METOJAMH HAy4YHOI'O MO3HaHUS
BEIIECTB W XHUMHUYECKUX sBIeHUH (HabOmoaeHue,
U3MEpEeHue, SKCIIEPUMEHT, MOJIETUPOBaHKE);

- YMCTb NPOBOAUTH PACUCTHI IO XUMHWYCCKUM (1)0pMy.HaM
U YpaBHEHUSAM XMMUYECKUX PeaKluil ¢ HCIOIb30BAHUEM

(bI/I?,quCKI/IX BCJIIMYHMH, XapPaKTCPUIYIOIIHNX BCIICCTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, obbemMa
(HOpMaJIbHBbIE YCJIOBHS) Ia30B, KOJWYECTBA BEILECTBA;
UCIOJb30BATh CHCTEMHBIE XUMHUYECKHE 3HAHUA I
IIPUHATHA pCHIeHI/Iﬁ B KOHKPCTHBIX KHU3HCHHBIX
CUTyallMsX, CBSI3aHHBIX C BEIIECTBAMH M  MX
MMPUMCHCHUCM




BJIa/IETh HAaBbIKAMU
HOJIy4YeHUs
uHpOpMaLnU U3
UCTOYHUKOB Pa3HbIX
TUIIOB,
CaMOCTOSITENILHO
OCYILIECTBIISATh IIOUCK,
aHau3,
CUCTEMATHU3ALMIO U
UHTEpIpPETaLHIO
uHpOpMaLUN
pas3IMYHbIX BUIOB U
dbop™m mpeacTaBIeHuUS;
- CO37]aBaTh TEKCTHI B
pa3nu4HbIX (hopmarax
C YYETOM Ha3HAYCHMS
uH(pOopMaluu U
LIEJIEBOM ayIUTOPUH,
BbIOUpas
ONTUMAJIbHYIO (hOpMy
MpeJICTaBICHUS U
BU3YyalIHU3aluy; -
OIICHHUBATh




JIOCTOBEPHOCTb,
JICTUTUMHOCTh
uHpopManuu, ee
COOTBETCTBHE
MIPABOBBIM U
MOPaTbHO-3THUYCCKHM
HOpMaM; -
HCITOJIB30BATh
CpencTBa
UH(OPMAIIMOHHBIX U
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI B
perieHnH
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX H
OpTraHU3aIMOHHBIX
3a7a4 ¢ COOJI0ICHUEM
TpeOoBaHUit
SPrOHOMHUKH, TEXHUKH
0e30MMacHOCTH,
TUTHEHBI,
pecypcocOepexeHus,
MIPABOBBIX W ATHYCCKHUX




HOPM, HOPM
nH(pOpMaIMOHHOM
0€30MacHOCTH; -
BJIJICTh HaBbIKAMH
pacrmo3HaBaHUs U
3alIMThl HHPOPMAIINH,
UH(POPMALIMOHHOM
0e301acHOCTH
JUYHOCTH,




3. CTPYKTYPA U COAEPKAHUE
OBIIIEOBPA3OBATEJIBLHOM JJUCHUTLITAHBI

3.1. O0beM TUCHUILIMHBI U BUABI YUeOHOI
padoThI

Bun yuedHoii padoThI Oo0bem B yacax
O0bem 00pa3oBaTeIbHON NPOrpaMMbl 79
AUCHHUTILIUHBI
B T.4.
OcHOBHOE coJep:KaHHe 64
BT. 4.
TeopeTHIecKoe 00yJIeHHe 36
MIPAKTUYECKHE 3aHATUS 20
nabopaTopHbIe 3aHATHUS 8
IIpodeccHoOHAIBLHO-OPHEHTUPOBAHHOE 6
cofiepKaHHe

B T.4..
TeopeTndeckoe o0yueHue 2
MIPAKTHYECKNE 3aHATHS 4
IIpomeskyTouHasi aTTECTALIUS 5
(1 depeHIUPOBAHHBIN 3a4eT)




TemaTH4yecKkHuii IVIaH U cOAepPKaHHe YUeOHOro npeaMera « XuMHUsD

HaumeHoBaHue Conep:xanue yueOHOro Mmatepuaja (0CHOBHOE U NPo¢ecCHOHATbHO-OPUEHTHPOBAHHOE), 06 dopmupyemMbie
. 'b€M YaCOB
pa3aesioB U TeM JadopaTopHble U NPAKTHYECKHE 3aAHATHS, PUKJIATHON MOTYJIb KOMIIeTeHIIMH
1 2 3 4
OcHoBHoOE cojiep:KaHue 64
Pa3nes 1. OcHOBBI cTpOeHHS BellecTBa 6
Tema 1.1. OcHoBHOE cojiepkaHue 4 OK 01
Ctpoenue aToMOB
XAMUYECKIX Teopernuyeckoe 00yuenune 2
DJICMEHTOB U N N
— CoBpeMeHHass Mojelb CTpoeHus aroma. CHUMBOJIMYECKHH S3BIK XWMHUHU. XUMHUYECKUM JIIEMEHT.
XUMUICCKOR DnektpoHHas KoHpurypanus aroma. Kiaccupukaius XUMHUUECKHX 3JEMEHTOB (S-, P-, 0-3JI€MEHTHI).
CBSI3H BasleHTHBIE ~ 3JIEKTPOHBI. BanieHTHOCTB. DOneKTpoHHas  HpUpoJa  XUMHYECKOM  CBS3H. 2
DIEeKTPOOTPULIATEILHOCTh. BHJIBI XMMHUYECKOW CBs3W (KOBaJCHTHAs, WOHHAs, MeETaJUIMYecKas,
BOJIOPOIHAS) U CTIOCOOBI €€ 00pa30BaHMs
IpakTuyeckne 3aHATUS 2
Pemenne 3agaHmii Ha MCOONL30BAaHHE XHWMHUYECKONW CHMBOJIMKHA W Ha3BaHMN COCOUHCHHH IIO
HOMEHKJIATypEe MEXKIYHApOIHOTO COK03a TEOPETHYECKOM M MPUKIATHON XHUMHU W TPUBHUAIBHBIX
Ha3BaHUU JUIsI COCTaBJICHUS XUMHUYECKUX (DOPMYJ JBYXaTOMHBIX COEAMHEHUH (OKCHIOB, CYJIb()HIIOB,
THAPUAOB U T.I1.) U APYTUX HEOPTaHUYECKUX COCTUHEHHUM OTAEIbHBIX KIaCCOB. 2
[IpakTHueckue 3agaHusl HA YCTAHOBJIEHUE CBSI3M MEXIY CTPOEHHEM aTOMOB XUMHUYECKHX 3JIEMEHTOB U
MEPUOIMYECKIM H3MEHEHHEM CBOMCTB XMMHUYECKHX JJIEMEHTOB M MX COCJAMHEHUN B COOTBETCTBHU C
nosnoxenueM [lepnoinueckon CUCTEMBI.
Tema 1.2. OcHoBHOeE coepkaHue 2 OK 01
[Tepnoanyeckuit OK 02
3aKOH ¥ TabIMIa IIpakTHyeckne 3aHATUS 2
1. Menneneena B
[Tepuonnueckas cucrema xuMuueckux 31neMeHToB .M. MenzaeneeBa. @PU3n4eCcKuil CMbICI 2




Ilepuoanueckoro 3akoHa [[.1. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX
3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBUHU C M10JIO)KEHUEM
XUMHUYECKOro 3neMenTa B [lepuonnyeckoii cucteme. MUpPOBO33peHUECKOE U HAYYHOE 3HAUCHUE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX 3JIEMEHTOB.

Perrenue npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTepU3AIUI0 XUMUYECKUX
35eMeHTOB «MeTalmnieckie / HeMeTaIJINYeCKHe CBONCTBA, 3JIEKTPOOTPUIIATEIbHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUHU C UX 3JIEKTPOHHBIM CTPOESHUEM U II0JIO)KEHUEM B IIEPUOIUNIECKON CUCTEME
XUMHU4YecKux djemenToB .M. MenaeneeBay

Pa3nen 2. XumMnuyeckue peakiun 10
Tema 2.1. Tunesl OcHoBHOE cojiepkaHue 4 OK 01
XUMHYECKHX
peaKiyit Teoperuueckoe o0yueHue 2

Krnaccudukanus u TUIIBI XUMHYECKUX PEaKIUi ¢ yuacTueM HeopraHuyeckux BemiectB. CocTaBieHue

YpaBHEHUN peakluii COeIMHEHUs, PA3I0KEHHUS, 3aMEIIIeHHs], 0OMEHA, B T.4. PEaKlUil TOPEeHUsI,

OKHCIICHUS-BOCCTAHOBIICHHSI.

VYpaBHEHUs OKHCIICHUsI-BOCCTaHOBIIEHUS. CTeneHb oKucaeHuss. OKUCIUTENh U BOCCTAHOBUTEIb. 2

CocraBrieHre U YypaBHUBAHUE OKHCIUTEIbLHO-BOCCTAHOBUTENBHBIX PEAKINI METOI0M 2JIEKTPOHHOTO

6aanca. OKHCIUTENbHO-BOCCTAHOBUTENIHHBIC PEAKIIUU B IPUPOJIE, TPOU3BOACTBEHHBIX MTPOIIEcCax U

KHU3HEEATEILHOCTH OPTaHN3MOB

IIpakTH4eckue 3aHATHSA 2

KonmgecTBeHHbIe OTHOMIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XHMHH M PAaCYeThI IO

YpaBHEHUSAM XHMHYECKUX peakiuidi. Monb Kak eJuHHUIla KOJWYEeCTBA BelmiecTBa. MoJjsipHas macca.

3aKOHBI COXPAaHEHHUsI MacCchl U dHEpPruu. 3akoH ABoraapo. MossipHblii 00beM razoB. OTHOCUTENbHAsS 2

IJIOTHOCTh Ta30B. PacdeTsl Mo ypaBHEHUSM XMMHYECKUX PEAKIMN C MCTOJIB30BAaHUEM MacChl, 00beMa

(HOpMallbHBIE YCIIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHOBHOE cojlepKaHue OK 01
DNEKTPOIUTHUECKA TeopeTnaeckoe 00yuHue OK 04




g agucconuanus 1

TeOpI/IH BHGKTpOHHTH‘leCKOﬁ Jucconnanuu. Howngr. BJ'ICKTpOJ'H/ITBI, HEBJICKTPOJIHNTEI. PeaKHI/II/I HMOHHOTI'O

WOHHBII 00MeH oOMeHna. CocTaBiieHHE peaklUii MOHHOTO OOMEHa IyTeM COCTaBJICHUS HX IOJIHBIX M COKpPAalICHHBIX 2
MOHHBIX ypaBHeHUH. KHCIO0THO-OCHOBHBIE peakuuu. 3a1aHusl Ha COCTaBICHUE HOHHBIX PEaKLnit
JlaGopaTopHble 3aHATHS -
JIaGoparophas paboTa “THIIBI XUMHUYECKUX PEAKIHA”.
HccnenoBanue THIOB (110 COCTaBYy M KOJIMYECTBY HCXOTHBIX U 00pa3yIOIIUXCs BEIIECTB) M IPU3HAKOB
XUMHUYeCKUX peakuuii. [IpoBenenue peakuuit HOHHOTo 0OMeHa, OIpeIeIeHUE CPEIbl BOJHBIX
pacTBOpOB. 3a/1aHUs Ha COCTABJICHUE NOHHBIX PEaKIUH
KonrtpouabHas
CTtpoeHue BelmecTBa 1 XUMUYECKHE PEaKInu 2
padora 1
Pa3pnean 3. CTpoeHue ¥ CBOMCTBA HEOPTAHMYECKHUX BelIECTB 16
Tema 3.1. OcHOBHOe coep:kaHue 4 OK 01
Knaccudukanus, OK 02
HOMEHKITATYPA U TeopeTuueckoe ooyueHue 2 TIK1.1
CTpOEHUE .
HGI()) — IIpenmer Heopranuueckoit xumuu. Kiaccuduxanus HeopraHuueckux BemiecTB. [IpocTsie U c10XkKHbIE 1IK1.2
p BeniecTBa. OCHOBHBIE KJIACChl CIIOKHBIX BEIECTB (OKCHIbI, THAPOKCHIbI, KUCIIOTHI, cOJn). B3anMocBs3pb IIK1.3
B TB
ermec HEOPTaHMYECKUX BEUIECTB. ATperaTHble COCTOSHUS BemecTBa. Kpucrammmaeckue u aMmoppHbIe
BelecTBa. TUIBI KPUCTANTUYECKUX PEIIETOK (aTOMHAsl, MOJICKYJIsIpHAs, MOHHAS, METAJIITNYecKasi). 2
3aBHCUMOCTh (PM3UUECKUX CBOICTB BEMIECTBA OT THUIA KPUCTAILUTMUECKOW PEIIETKH. 3aBUCUMOCTh
XMMHUYECKON aKTUBHOCTH BEILIECTB OT BUAa XUMUYECKOM CBSA3M U THIIA KPUCTAJUINYECKOHN pEIIeTKH.
[IpuunHbI MHOrOOOpa3us BEIECTB
IpakTnyeckue 3aHATUS 2
Homenknarypa HeOpraHM4ecKHX BEIECTB: Ha3BaHUE BELIECTBA UCXOS U3 UX XUMUYECKOH (popMyIIbI
WJIA COCTABJIEHUE XUMHUYECKON (POPMYITBI HCXOIsl M3 Ha3BaHMs BEIIECTBA MO MEXKTyHAPOIHOM
(MIOITAK) nnu TpuBHAJIBHOM HOMEHKIIATYPE. 5

Pemenne mpakTHYeCKUX 3aMaHUN MO KiacCU(UKAIMK, HOMEHKJIAType U XHUMHUYECKUM (opmyaam
HEOPTaHMYECKUX BEIIECTB PA3IUYHBIX KIAccOB (yrapHblid ra3, YIJIEKUCHbIM Ta3, aMMHaK, TamieHas
U3BECTb, HETallIeHast U3BECTh, MUTHEBAs COJIa U IPYTUX): HA3BIBATh M COCTABIIATH (DOPMYIIBI XUMUYECKUX




BEILIECTB, ONPEACIISITH IPUHAIIECKHOCTD K KIIACCY.
Ncrounnku xumuueckoit nadopmammu (CpeacTB MaccoBoii MHGOpMAIH, ceTh IHTepHET U ApyTHUe).
[Touck nHpopMauu 1Mo HazBaHUSAM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopMyriam

Tema 3.2. ®uzuko- (OCHOBHOE CO/IEPKAHME OK 01
XUMUYECKUE OK 02
CROMCTRA TeopeTnyeckoe o0yueHue TIKLL
HEOPraHUYECKIX .
. pe Mertamer. O0mpe ¢uzndeckue ¥ XUMHUECKUE CBOWcTBa MeTaiuioB. CrocOObI MmosyueHus. 3HaYCHHE 1IK1.2
BEILIECTB
B METAJUIOB M HEMETAJUIOB B TPUPOJAC U JKU3HEACATEIBHOCTH 4YeJIOBEeKa W opraHu3MoB. Kopposwus 1IK1.3
METAJIJIOB: BUJIBI KOPPO3UH, CITOCOOBI 3aIUTHI METAIJIOB OT KOPPO3HH
Hemeramner. OOmue ¢u3nueckne W XUMHYSCKHE CBOWCTBA HEMETa/UIOB. THIMYHBIC CBOMCTBA
nemetaiioB |V— VII rpynn. Knaccudukamus 1 HoMeHKIIaTypa coeIuHeHui HemeTauioB. KpyroBopotsl
OMOTCHHBIX YJICMCHTOB B TIPHPOJIC
XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIICCTB (OKCHJIOB, TUAPOKCHIOB, KACIIOT,
coneit u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHW CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COCAMHCHHMIA,
BBICIIIUX OKCHJIOB M TUAPOKCHIIOB
IIpakTHYecKkune 3aHATUSA
CocraBiieHHe YpaBHCHHA XHMHWYECKUX DPEAKIIMA C yJacTHEM IPOCTHIX M CIIOKHBIX HEOPTAHUYECKUX
BEIIECTB: METAJUIOB W HEMETAJIOB, OKCHJIOB METAJUIOB, HEMETAIUIOB M aM(OTEPHBIX JJIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBaHMM U aM(OTEpHBIX THUAPOKCHUIOB, HEOPTraHUYECKUX COIIEeH,
XapaKTePU3YIOIINX UX CBOHCTBA.
Pemenne mpakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKHX 33/JaHUN Ha CBOWCTBA, COCTaB, MOIYYCHHE H
0e30MMacHOe HCIOJIb30BAaHNWE BAKHEHIIMX HEOPraHUYECKHX BEIISCTB B OBITY W MPAKTHYSCKOM
JeSITeIbHOCTH YeJIOBEKa
Tema 3.3. OcHOBHOe cofep:KkaHue OK 01
Wnentudukanus OK 02
HeOpraHIeCKIX IabopaTopHbIe 3aHATHS OK 04
BEIIIECTB

JlabopaTtopHas pabota «neHTudukanms HEOPraHMIECKUX BEIIECTBY.
Pemenne skcnepuMeHTaNbHBIX 3324 MO XHMHYECKHM CBOWCTBAM METAUIOB M HEMETAJIOB, II0
pacrno3HaBaHUIO U MOJTYUCHUTIO COCI[I/IHCHI/Iﬁ METAJIJZIOB U HEMETAJIJIOB.




Wnentudukanyss HEOPraHMYECKUX BELIECTB C HCIOJNb30BaHUEM HX (PU3MKO-XMMHUYECKHX CBOWCTB,
XapaKTepHBIX Ka4eCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cyinbdar-, kapOOHAT- M XJIOPHI-
AHUOHBI, Ha KATUOH aMMOHUS

KonrpouabHnas .
CBoiicTBa HEOPraHMYECKUX BEIIECTB 2
padora 2
Paznea 4. CTpoeHue U CBOIICTBA OPraHUYeCKHX BellecTB 24
Tema 4.1. OcHOBHOE cojlepKaHue 4 OK 01
Knaccudukanus, IIK1.3
cTpoeHHe u Teopernueckoe o0yueHue 2
HOMCHKIaTypa [losiBieHHE M pa3BUTHE OPraHMYECKOW XMMMH Kak Haykd. [Ipeamer opranndeckoi xumuu. Mecto u
OpraHUHCCKUX 3HaYEHHE OPTAaHUYECKON XUMUH B CHCTEME ECTECTBEHHBIX HAYK.
BCIICCTB XHUMHUYECKOE CTPOCHUE KaK MOPANIOK COCAMHEHUsT aTOMOB B MOJIEKYJIE COIVIACHO HX BaJ€HTHOCTH.
OCHOBHBIE TIOJIOKEHUS TEOPUU XUMHUUYECKOTO CTPOCHUsI OpraHuyeckux coeauHeHuit A.M. byrtieposa.
VYrnepoaHblid CKeNeT OpraHu4YecKOol MOJEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHYECKOTO
CTpOEHMS MOJIeKyJ. MI3oMepusi U U30MepHI. 2
[Tonstue o pynkunoHansHo rpymmne. Pagukan. [IpuHnmne! knaccudukam opraHn4eckKux COeAMHEHUH.
MexayHapoaHasi HOMEHKJIATypa U MIPUHIIUIIBI HOMEHKJIATyphl OpraHu4ecKkux coenuHeHuil. [lonstue 06
a30TCOJIepKAIINUX COSTMHEHUSX, ONOIOTMYECKU aKTUBHBIX BElIecTBax (yriieBojax, JKupax, Oenkax u ap.),
BBICOKOMOJIEKYJIIPHBIX COEAMHEHUAX (MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO)
[IpakTH4eckue 3aHATHSA 2
Homenkiatypa opraHnyecKuX COEIMHEHHHN OTACIbHBIX KJIacCOB (HACHIIICHHBIC, HEHACHIIIEHHBIE H
apoMaTHYeCKHUE YTIEBOJOPObI, CIUPTHI, (DEHOJNBI, albJETHIbl, KETOHBI, KAPOOHOBBIE KUCIOTHI U Ap.)
CocraBneHre TMOJTHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJ OPraHUYECKHX BEMIECTB OTIEIhHBIX 2
KJIACCOB, HUCIOJNb3YyS WX HaA3BaHUS IO CUCTEMAaTHYECKOM W TPUBUAIBLHOM HOMEHKJAType (ITHIIEH,
aneTuieH, riauiepuH, (GeHon, GopMampiaerua, yYKCyCHas KHCIOTa, TNIHMIHH). PacueTsl mpocTeiieit
(hOopMyIIbI OPraHUYeCcKO MOJIEKYJIBI, HCXO/SI U3 3JIEMEHTHOTO cocTaBa (B %)
Tema 4.2, OcHoOBHOe cofiep:kaHue 18 OK 01




CBoiicTBa
OpPraHUYECKUX
COEIMHEHNN

TeopeaneCKoe oﬁyqeﬂue

12

OU3UKO-XMMUYECKHE CBOWCTBA OPraHUYECKUX COCJMHEHUH OTAENBHBIX KJIAcCOB (OCOOCHHOCTH
KJIaccu(UKaui 1 HOMEHKJIATYPhl BHYTPH KJIacca; TOMOJOTHYECKHUH ps 1 00mas popmyna; U30MEpHs;
(du3nyeckre CBOMCTBA; XUMUUYECKHE CBOMCTBA; CIIOCOOBI MIOTY4EHU):

— IpeAeNbHbIE YITIEBOAOPObl (AJKaHbl M LUKIOAJIKaHbI). 'opeHne MeraHa Kak OJMH M3 OCHOBHBIX
MCTOYHUKOB TEIJIa B IPOMBIIIICHHOCTH U ObITy. CBOWCTBA NPUPOAHBIX YIICBOAOPOAOB, HAXOKICHUE B
IPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HempelenbHble (AJIKEHbl, AJIKUHBl W aJKaJUEHbl) M apoMaTUYeCKue YrieBoJOpoAabl. lopeHue
alleTUIeHa KaKk MCTOYHUK BBICOKOTEMIIEPATypPHOI'O IJIAMEHHU AJISl CBAPKU U PE3KU METaJIOB

— KUCJIOPOJICOICPIKAIINE COSTUHEHUS (CITUPTHI B (DEHOJIBI, KAPOOHOBBIC KUCIOTHI U 3(PHPHI, AJTbICTHIBI U
KETOHBI, JHUpPBI, YrieBojbl). IlpakThueckoe NpUMEHEHHE JTUJICHTIUKONSA, TIHIEpUHa, ¢eHoa.
[Ipumenenue ¢Gopmanpaeruaa, aneTanbAeTHaa, YKCYCHOM KHUCIOTh. MpbUla Kak COJM  BBICIIUX
KapOOHOBBIX KUCIIOT. MOIOIINE CBOHCTBA MbLIa

— a30TCO/IEPIKALUE COETUHEHNUS (AMUHBI U aMUHOKHCIIOTHI, OeNIK1). BbICOKOMOJIEKYIIpHbIE COEAMHEHUS
(cuHTEeTHMYeCKHe U OMOIOrMYeCKU-aKTUBHbIE). MOHOMED, MOJIMMeEp, CTPYKTypHOE 3BeHO. [lonumepuzanus
ATUJIEHA KaK OCHOBHOE HAIIPaBJIEHHUE €r0 UCIIOJIb30BaHUS.

['eHeTnyeckas cBsI3b MEX/y KJIaCCaMU OPraHUYECKUX COEIMHEHUM

HpaKaneCKne 3AHATUA

CBolicTBa OpraHMYeCKMX COEAMHEHHUH OTAEIbHBIX KJAcCOB (TpUBHAIbHAsT U MEXAyHapOaHAs
HOMEHKJIaTypa, XUMHUECKUE CBOMCTBA, CIIOCOOBI MOMYyYeHUs): TpeAebHbIe (aJIKaHbl U IIMKJIOATKAHbI),
HenpeeNbHble (aJKEHbI, aJIKUHBI U aJIKaJIueHbl) U apOMaTUYECKUE YIIIEBOJOPO/IbI, CIUPTHI U (PEHOMBI,
KapOOHOBBIE KUCIIOTHI U 3(UPHI, AIbJETUABI U KETOHBI, aAMUHBI 1 aMUHOKHUCIIOTBI, BBICOKOMOJIEKYJISIPHbIE
COEIMHEHMS. 3a/laHHs HAa COCTABJICHUE YPABHEHUN XUMHUYECKHX PEAKIHUHA C Y4aCTHEM OPraHMYECKUX
BEIL[ECTB HA OCHOBAaHUU UX COCTaBa U CTPOCHUS

CocraBieHue cxeM peakiuii (B TOM 4YHCIE M0 TPEAJIOKEHHBIM IIeTI0YKaM IpeBpalleHuil),
XapaKTepU3YIOIIMX XUMUYECKHE CBOIICTBA OPraHMUECKUX COEAMHEHNUN OTAENbHBIX KJIaCCOB, CIOCOOBI MX
MOJIy4eHUSI Y HAa3BaHUE OPraHUYECKUX COEAVMHEHUN [0 TPUBHAIBHOW WIM MEXIYyHAPOIAHOU
CHUCTEMATHYECKOM HOMEHKIIATYPE.

PemieHne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUMM HAa CBOMCTBA OpPraHMYECKHUX

OK 02
OK 04
IIK1.3




COG[[I/IHGHI/Iﬁ OTACIBHBIX KJIACCOB

JlaGoparopHas paéora

JlaGopaTopHas pabota “IIpeBpaiieHuss OpraHUYECKUX BEIIECTB IPH HarpeBaHuu'.
[Tonydenue 3TUiIeHa U U3YYEHHE €r0 CBOICTB. MoaenupoBaHue MOJIEKYl U XUMUYECKUX MPEBpallieHUu
Ha IpUMeEpE 3TaHa, TUJICHA, alleTUIIEHA U JIp.

Tema 4.3.
Wnentndukanus
OpPraHNYECKUX
BEIIIECTB, UX
3HAYCHHE U
pUMEHEHHUE B
OBITOBOM U
MIPOU3BOJCTBEHHOM
JIESITEIbHOCTH
YeJIoBeKa

OcHOBHOE CoaCpKaHue

Teopernueckoe o0y4yeHue

buooprannueckue coequHeHus. [IpuMenenne u Gnosnornueckas pois yrieBonos. OKHCIeHHE yIIeBOI0B
— MCTOYHUK DHEPTUU KHUBBIX OpraHu3mMoB. OOmacTi mpuMeHeHus aMUHOKHCIOT. [IpeBpaienus 6emkoB
NUIM B Opranu3Me. buomormdeckue QyHkumu OenkoB. buonorndeckume ¢yHkimm xupos. Poib
OpPraHNYeCKO XMMHH B PEHICHUH MPOOIIeM NHUIIEBON O€30MaCHOCTH

Posib Oprann4eckoil XMMUM B peLIeHUH TPOOIeM SHepreTHUeCKoi 6€301MacHOCTH, B pa3BUTUU MEIUIIUHBI,
CO3/IaHMM HOBBIX MaTEpUaAIOB, HOBBIX MCTOYHUKOB SHEPrHM (aJbTEpHATHBHbIE MCTOYHHKH SHEPTHH).
OnacHOCTh BO3/AEWCTBHA Ha JKMBBIE OpPraHU3Mbl OPraHMYECKHUX BEIIECTB OTJENbHBIX KJIACCOB
(YyriaeBoJopoabl, CHHUPTHI, (EHOMIbI, XJOPOPraHUYECKHE MPOM3BOJHBIC, albIECTHABI U JAp.), CMBICI
MoKa3aressi MpeAebHO TOMYCTUMON KOHIEHTPALuU

JlaGopaTopHble 3aHATHSA

JIaGoparopHas pabota: “UneHTudukanus opraHMuecKiuX COeAMHEHUI OTIENbHBIX KIacCcoB”
Wnentudukanus opraHiyecKux COeTMHEHNN OTJENIbHBIX KJIACcCOB (Ha MpUMeEpE ajlbAeTHA0B, Kpaxmara,
YKCYCHOM KHUCIIOTBI, O€JIKOB M T.I.) C HCHOJb30BAHMEM HX (UIUKO-XMMHUYECKHX CBOHCTB H
XapaKTepHBIX KaueCTBEHHBIX peakuuid. Jlenatypauus Oenka mpu HarpeBaHuu. L[BeTHble peakiuu
OenxoB. BO3HMKHOBEHHE aHATUTUYECKOI'O CHUTHAlla C TOYKM 3PEHUS XMUMHUYECKHX IPOLECCOB IPH
MIPOTEKAHUN Ka4eCTBEHHOM peaKlui, MO3BOJISIONIeH HACHTUPUIPOBATH MPEATIOKEHHbIE OpraHUYECKHe
BEIIECTBA

KonTponbnas
pabdora 3

CtpyKTypa 1 CBOMCTBAa OpraHMYECKHUX BEIIECTB

OK 01
OK 02
OK 04
IIK1.3




Paszngea 5.

Kunernueckue u TepMoIMHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX peaKkumii

Tema 5.1CkopocTts (OcHOBHOE cojiep:KaHne OK 01
XMMHUYECKUX OK 02
peaKLuid. IIK1.3
XUMHUYECKoe
paBHOBecue

Teopernueckoe o0y4eHue

CKOpOCTb peakIiM, €€ 3aBUCHUMOCTb OT Pa3IU4YHBIX (PAKTOPOB: MPHUPOJbI PEArHMPYIOIIUX BEIIECTB,

KOHIICHTPALIMU PEarnpyloluX BEIECTB, TEMIepaTypbl W IUIOMIAJN PEAKIHOHHOW TOBEPXHOCTH.

TemnnoBblie 3G GEKTh XUMUYECKUX peakMid. DK30- U SHIAOTEPMHUUYECKHUE, PEAKLIUH.

OOpatuMoCTh peakiuii. XuMHYECKOE PABHOBECHE M €T0 CMEIICHHUE 0] ICHCTBUEM Pa3IMIHBIX (PaKTOPOB

(KOHLIEHTpalMsl peareHTOB WJIM IMPOJIYKTOB pEaKIMM, JaBlIeHHe, TeMmiepaTypa) Ui CO3JaHUs

ONTUMAJIbHBIX YCIOBUM IIPOTEKAaHUA XUMUYECKUX npoueccoB. [Ipunnum Jle [laTense

[IpakTHYeckue 3aHATHS OK 01

OK 02

Pemienne npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHalu3 (AKTOPOB, BIMAIOLIMX Ha H3MEHEHHE 1K 1.3

CKOPOCTH XMMHMUYECKON peaKIiy, B T.4. C HO3ULUI SKOJIOTHYECKHU 11e1eCO00Pa3HOro MOBEIEHUS B OBITY U '

TPYAOBOH JESITEIHHOCTH B IIEIISIX COXPAHEHHS CBOETO 3/I0POBBSI U OKPY’KAIOIIEH IPUPOIHOM CPEIBL.

Pemenne mMpakTUKO-OPUMEHTUPOBAHHBIX 3aJaHuil Ha npuMeHeHue npuHuuna Jle-lllarense s

HaXOXXJCHHUS HANpaBIICHUS CMEIICHHUs DPAaBHOBECHS XWMHUYECKOM peakuuu W aHanu3 (HaKTopoB,

BIIMSIOIIMX HA CMEIIEHNE XUMUUECKOTO PaBHOBECHSI
Paznen 6. PacTBopbI
Tema 6.1. OcHOBHOE coiepKaHue OK 01
[onsarue o OK 02
pacTBopax Teopernyeckoe ody4yeHnue OK 07

IIK 1.3

PactBopenne kak ¢uznko-xumuueckuii mporecc. PactBopel. CrocoObl MPUTOTOBICHUS PACTBOPOB.
PactBopuMocTs. MaccoBast 107151 pacTBOPEHHOTO BemiecTBa. CMBICI MMOKa3aTess NpeeabHO AOMYCTUMOM
KOHIICHTPAIIUU U €r0 UCIIOIh30BaHHUE B OLIEHKE SKOJIOTHYECKOM 0€301MacHOCTH.




[IpaBuia SKOJIOTHYECKH IEJIeCO00Pa3HOr0 MOBEACHHUS B OBITY M TPYJOBOH [IEATEIBHOCTH B LEJSIX
COXPAHEHUS CBOETO 3JI0POBbS U OKPYKAIOIIEH MPUPOJHON CPEAbI;, OMACHOCTh BO3JCUCTBUS HA YKUBBIC
OpraHU3Mbl OIIPE/IETICHHBIX BEILIECTB.

Pemenne npakTUKO-OpUEHTHPOBAHHBIX PACYETHBIX 33JJaHUN HA PACTBOPHI, UCIIOIb3yEeMbIe B OBITOBOW U
IIPOU3BOJCTBEHHOM JEATEIBHOCTH YEIOBEKA

Tema 6.2. OCHOBHOE CO/Iep:KaHNe OK 01
UccnenoBanue OK 02
CBOMICTB pacTBopoB ﬂ360p3T0prIe 3aHATHA OK 04
IIK 1.3
JlabopaTtopHas pabota «IIpurotoBieHre pacTBOPOBY.
[IpuroroBnenue pacTBOPOB 3a/1aHHON (MAcCOBOM, %) KOHIICHTpALUH (C TPAKTUKO-OPHUEHTHUPOBAHHBIMU
BOIIPOCAMHM ) U OIIPEIeJICHUE CPEIbl BOAHBIX PACTBOPOB.
Pemrenue 3aay Ha MPUTOTOBIIEHUE PACTBOPOB
IIpodeccnonaibHO-OpHEeHTHPOBAHHOE COlepP:KaHNeE (COAepPKaAHNe MPUKJIATHOT0 MOILYJINA)
Paznen 7. Xumusi B ObITY U IPOU3BOICTBEHHOI 1eATEJIbHOCTH YeJI0BeKa OK 01
OK 02
Tema 7.1XuMus B |OcHoBHOE cofepkanue OK 04
OBITY U
Y y OK 07
IPOU3BOACTBCHHOH | TeopeTrnyeckoe o0y4yenue 1.3
JIEATEIbHOCTH IIK 1.
4eJI0BEKa Hogeiinie qOCTIKEHUS] XUMUUECKOW HAyKd U XUMUYECKON TeXHOJOTUU. Poib Xxumun B o0ecriedeHun

HKOJIOTUYECKOM, SJHEPreTUUECKON M MUILEBOM 0€30MacHOCTH, pa3BUTUM MeAULMHEL [IpaBuia nmoucka u
QHaJIM3a XMMHUYECKOM WHGOpMaluu U3 pa3InYHbIX HUCTOYHUKOB (Hay4dHas U ydeOHO-HaydHas
uTeparypa, CpeJIcTBa MaccoBoil nHpopmauu, cetb IHTEpHET)

I[IpakTuyeckue 3aHATUS

[Touck u aHanmM3 KEMCOB O NMPUMEHEHWH XMMHUYECKHX BEIIECTB M TEXHOJOTHH C y4eToM Oymyrieit
npodeccHoHAbHOM ~ AEATEIBHOCTH MO  TeMaM:  BaKHEWINHWE  CTPOUTENBHBIE  MaTepuabl,
KOHCTPYKIIMOHHBIE ~MaTepHaibl, KpacKu, CTEKJIO, KepaMHKa, MaTepuaidbl ISl DJIEKTPOHUKH,
HAaHOMAaTepHasbl, TEKCTUJIbHBIE BOJIOKHA, WCTOYHHMKHA DHEPrUU, OPraHUYECKHE U MHUHEPAJIbHbIC
yno0peHus, JIeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUS.

3amura: [lpeacraBieHne pe3yapTaToB pelieHus KeicoB B popMe MUHU-I0KIIA1a ¢ Ipe3eHTaIel




IIpomexyTouHasi aTTecTAUsA N0 JMCHUILIHHE (I PepeHIUPOBAHHBIN 3a4eT)

Bcero
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4. YCJIOBUSI PEAJTA3AIIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJLHOM
T CTUTLIAHBI

4.1. MaTepuajibHO-TEXHHMYECKOE OCHAILIEHH e

Jns peanuzanud MpPOrpaMMbl  JTUCHUILTUHBI JTIOJDKHBI OBITH MPETyCMOTPEHBI
CIIEyIOIINE CIEIUAbHbIC TOMEIICHUS: Y4eOHBI KaOWHET XWMHUU W/WIKM Yy4eOHOM
XUMUYECKOH JTab0paTOpHH.

OGopynoBanne y4eOHOro KaOuHeTa (HALJIS/IHbIE TOCO0OUsN): HaOOPHI
HIAPOCTEPIKHEBBIX MOJIEICH MOJIEKYJI, MOJIETH KPUCTAITMYECKUX PEIIETOK, KOJUICKIIUH
MPOCTBIX U CJOKHBIX BEIIECTB W/WIM KOJUICKUUU IMOJMMEPOB; KOJUICKIUS TOPHBIX
nmopoJl W MuHEpayioB, Tabnuia MenaeneeBa, ydeOHbIe (QUIBMBI, ITUGPOBHIE
00pa3oBartebHbIE PECYPCHI.

Texnunueckue cpeacrBa  O0y4YeHHsi: KOMIIBIOTEp C  YCTPOWMCTBamu
BOCITPOU3BEJEHUS 3BYKa, TEJIEBU30p C MOJKIIOYEHHEM K KOMITBIOTEPY.

OoOopyaoBanue Jiaboparopuu U padouMx MecT JadOpaTOpuM: MEH3YPKH,
MUTETKU-KANEIbHULIBI, TEPMOMETPBI, MUKPOCKOIIL, JIYIbl, IPEIMETHBIE U MOKPOBHBIE
CTEKJIa, TUIAHIIETHI JUIS KalelIbHBIX peakiuii, GuibTpoBaibHas Oymara, TpOMbBIBAJIKH,
CTEKJISIHHBIE TPOOUPKU, pE3NHOBBIEC MPOOKHU, POHAPUKH, HAOOP PEaKTUBOB, CTEKJISTHHBIC
MAJI0YKH, IITATUBBI JIJIs1 TPOOUPOK; MEPHBIE TUITUHAPHI, BOPOHKH CTEKIISIHHBIE, BOPOHKH
nenutenbHble nunuHapudeckue (50-100 mi), cTynku ¢ nectukom, ¢paphopoBbIe YaIIKH,
NUHUETHI, (UIBTPhl OyMa)KHbIE, BaTa, MapJisl, YacOBBIE CTEKJA, SJEKTPOIUIMTKH,
71a00paTOpHBIE MITATUBBI, CIIUPTOBBIE TOPEJIKH, CITUYKHU, TPUOOP AJIs MOJYyYEHHUs ra30B
(w1 mpoOupKa C ra300TBOJHON TPYOKOM), Aep:KaTenu JJjisi NpOOUPOK, CKIISIHKU JJIS
XpaHEHHs PEaKTUBOB, pa3IaTOYHbIC JOTKU;, XuMudeckue crakansl (50, 100 u 200 mu);
IITAaTeNIN; MUHIIETHI; TUTEIbHBIE IIUIIIBI; CEKYHIOMEPHI (TaliMephl), MEpHBIE POOUPKH
(ra 10-20 mur) u Mepabie Kos10bI (25, 50, 100 1 200 Mi1), BoastHast 6aHs (MIJTH TEPMOCTAT),
CTEKJISTHHBIE TAJIOYKW; KOHWYECKUE KoJIObl st TuTpoBanus (50 u 100 wmn);
WHIUKATOPHBIEC TIOJIOCKU JUIs oripeaesieHus pH u cTanmapTHas MHAMKATOpHAS IIKaJa;
YHUBEpCaIbHbIA MHAUKATOP; nuneTky Ha 1, 10, 50 mu (mnm no3atopsl Ha 1, 5 u 10 mi),
OIOpPEeTKH ISl TUTPOBaHMs, MeauuuHckue wmmpuibsl Ha 100—150 mn, maGopatopHbie
W/WM aHaIUTUYeCKHe Bechbl, pH-MeTphl, cymmiabHbIN mikad, U Ap. JabopaTopHOE
obopyoBaHue.



OcHOBHBIE TEYATHBIE U31aAHUSA

1. AudpunorenoBa, . B. Xumwusa: yd4yeOHMK M TPAKTHKYM JUIsl CPEIHETO
npodeccuonansHoro oo6pazoanusi / M. B. Andunorenosa, A. B. babkor, B. A.

[TonikoB. — 2-e u3n., uctp. u gon. — Mocksa: M3garensctBo IOpaiit, 2022. — 291 c.

2. Hleromuxuna, H. A. O6mas xumus: yueOnuk ans CIIO / H. A. Illeronuxuna,
JI. B. Munaesckasi. — Caunkrt-IletepOypr: Jlans, 2021. — 164 c.

3. Huxonwsckuiti, A. b. Xumus: y4yeOHHK W TMPAKTUKYM JUISI CPEIHETO
npodeccuonanbHoro oopazoanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-e u3j.,
nepepad. u non. — Mocksa: U3parensctBo FOpaiit, 2022. — 507 c.

4. Xumus: ydeOHUK IJIsi cpemHero mpodeccruoHanbHoro obopasoBanus / 10. A.
Jle6enes, I'. H. ®danees, A. M. I'ony6es, B. H. IllanoBan; mox oOmieit pemakimeit I'. H.
daneeBa. — 2-e u3., nepepad. u gon. — Mocksa: M3parensctBo FOpaiit, 2022. — 431
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1. Xwummsa. 10 kmacc. YroyOnéunasiii ypoBens : ydeOnux/ B.B. Epemun, H.E.
Kysemenko, B.1. Tepenun, A.A. Jlpo3nos, B.B. Jlynun; nox pen. B.B. Jlynnna. — M.:
[IpocBemenue, 2022. — 446, [2] c.: u.

2. Xwumws. 11 xnacc. YrimyOn€éunsii ypoBeHb . yueOHuk/ B.B. Epemun, H.E.
Ky3bmenko, A.A. [Ipo3nos, B.B. JIynun; noa pea. B.B. Jlynuna. — M.: IIpocselienue,
2022. - 478, [2] c.: nn.

3.  Xwumusa. YrayoneHnuslii ypoBeHb. 10—11 kmaccel: pabouas mporpamma K
muann YMK B.B. Jlynuna: ydueOHO-MeToamueckoe mnocobue / B.B. Epemun, A.A.
Hpo3nos, N.B. Epemuna, 3.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.

4. Metonuueckoe nocooue k yueonuky B. B. Epemuna, H. E. Ky3smenko, B.1.
Tepennna, A. A. Jlpo3nosa u nip. «Xumus. YriayOneHHbI ypoBenb». 10 kimacc / B, B.
Epemunn, A.A. [posmoB, MWN.B. Epemmna, B. HW. Maxonusa, O. lO.
Cumonoga, 2.10. Kepumos. — M.: JIpoda, 2018. — 339 c. : ui.

5. Meroauueckoe nocodue k yueoOnuky B. B. Epemuna, H. E. Ky3pmenko, A. A.
Hposnosa u ap. «Xumus. YriuyoneHnsiii yposeHsy. 11 kmacc / B. B. Epemun, A.A.
Hpo3nos, N.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 3.}0. Kepumo. — M.:
Hpoda, 2018. — 423 c. : u.

6. TI'ycesa, E. B. Xumus gna CIIO: yuebHO-MeToauueckoe mnocobue / E. B.
['ycea, M. P. 3uranmmna, /. . KynukoBa. — Kazans: KHUTY, 2019. — 168 c. —
ISBN 978-5-7882-2792-4. — Texkct: »iekTpoHHBIM // JlaHb : 2JIEKTPOHHO-
oubnuoreunas cuctema. — URL: https://e.lanbook.com/book/196096 (nara
obpamenus: 14.10.2022). — PexuM goctyna: AJisi aBTOPU3. TOJIH30BATEIICH.


https://e.lanbook.com/book/196096

/. Yepnukona, H. 0. Xumus B 1o0CTynmHOM H3JI0KEHUH: yueOHOE mocoOue
s crio / H. FO. UepnukoBa. — 2-¢ u3f., ctep. — Cankr-IlerepOypr: Jlanb, 2022.
— 316 ¢. — ISBN 978-5-8114-9500-9. — Tekct: anexkTpoHHbIN // JlaHb:
aJIeKTpOHHO-O0MOMoTeuHas cucrema. — URL.: https://e.lanbook.com/book/195532
(mata obOpamenus: 14.10.2022). — Pexxum goctyna: ajisg aBTOpU3. MOJIb30BaTEIEH.

8. llleBHumnpina, JI. B. Xumus: yue6Hoe mocodue / JI. B. llleBHunsina, A. H.
AmnapueB. — HoBocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4.

Texcr: snextponnbii // Jlanb: 3nekTpoHHO-OMOMMOTEYHas cuctema. — URL:
https://e.lanbook.com/book/118505 (nmata oOpamenus: 14.10.2022). — Pexum
JOCTYyTIA: JJisl aBTOPU3. TTOJIH30BATEIICH.

9. baunos, JI. H. Xumusa: yueOnuk qis CIIO / JI. H. baunos, U. JL
[lepdunona, T. B. Cokonoa. — 2-e uzs., crep. — Cankr-IlerepOypr: Jlanb, 2021.
— 260 c. — ISBN 978-5-8114-7904-7. — Texkct: »snekTpoHHbI // JlaHb:
3JIEKTPOHHO-O0MOMoTeuHas cucrema. — URL: https://e.lanbook.com/book/167183
(mata oOpamenus: 14.10.2022). — Pexxum goctyna: ajis aBTOpU3. MOJIb30BaTEIEH.

10. TabpuensH, O. C., JIsicoBa, I'. I'. Xumus: kaura A1 MpEnogaBaTelIs:
yue0.-meTo 1. mocooue. — M. Akagemus, 2012. - 332 c.

11. YepnuxoBa H. 0., Memepskosa E. B. Pemaem 3amaun mo xumum
camocTodaTenbHo: yyeobHoe nocooue / H. FO. Yepnukona, E. B. MemepsikoBa —
Cankr-IletepOypr: Jlans, 2022. — 328 c.

12. Pesnukos B. A. COOpHUK yIIpa)kHEHHM U 3a/1a4 110 OPTaHUYECKOU XUMUH:
yueoHoe nocobue / B.A. PesnukoB — Cankr-IletepOypr: Jlans, 2021. — 226 c.

13. Kanyctmua A. A., Xampyenko WM. I'., JlmGamoB B. B. OOmas wu
Heoprannueckas xumus. Ilpaktnkym / A. A. Kanycruna, U. I'. Xanpuenko, B.B.

JInbanoB — Cankr-IlerepOypr: Jlanp, 2020. — 152 c.

14. Tabpuensu O.C. Xumus: yueb. misg crya. npod. yued. 3apeaenuii / O.C.
INabpuensa, U.I'. OctpoymoB. — M., 2016.- 256 c.

15. Tabpuensa O.C. Xumus 11 mnpodeccuit U crenuaIbHOCTEH
TEXHUYECKOTO MPpoduiis: yueOHHK JIJIsl CTY. YUPEKICHUM cpell. Tpod. 0Opa3oBaHuUs
/O.C.T'abpuensn, N.I'. OctpoymoB. — 4-¢ uza., crep. — M. ! U3pgarenbckuit
IIEHTP
«Axamemusy, 2017. — 272 c.
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1. hvsh.ru—Xypuan «Xumus B mkosey.
2. https://postnauka.ru/themes/chemistry — Jekiuu Mo XUMHU Ha caiTe
[Toctrayka. http://gotourl.ru/4780 (http://elementy.ru/)
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://elementy.ru/

HaydHo-monynsipHbIii TPOEKT «DJIEMEHTHl OOJbINONW Haykw» ((pusuka, Xumwus,
MaTeMaTuKa, aCTPOHOMHSA, HAyKW O KU3HM, Hayku o 3emie). HoBoctu Haykw,
KHUTH, HAYYHO-TIONYJIAPHBIE CTAThH, JICKIUH, SHIUKIONEINH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)
Caiit HayuHo-niomyssipHoro xypHaia «llorenmuamy. XKypnan uznaércsa ¢ 2005

r., ¢ 2011 r. — pazgen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)
Caiit Hay4YHO-TIOMYJISIPHOTO KypHaa «XUMHUS U *Ku3Hb». XKypHan uzgaéres ¢ 1965 r.

5. http://qgotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTkpbITast 37IEKTPOHHAS OMOIMOTEKa XUMUYecKoro noptana «Chemnet», cogepkut

yueOHble 1 MHGOPMAIIMOHHBIE MaTepuaibl JJi HIKOJBHUKOB U yuutTesnel. B Hei
MOXHO HaWTH y4YeOHUKH IO OOIIe M HEOPraHWYECKOW XHMHH, OPTraHUYeCKON
XUMUHU, MYJIbTUMEIUAaMaTepuasbl, a TaKXKe 3aJayd XUMHUYECKUX OJIMMIIMAIl C
pELISHUSIMY, 33]1a4l BCTYIUTEJIbHBIX SK3aMEHOB J1JIs1 A0UTYPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Nudopmanronnele  marepuansl 00  onuMnHagax:  MOCKOBCKOU

ropoackou, Beepoccuiickoil, MeneneeBckon, MexayHapOoTHON.

[IpuBeneHbl 3a/1a4d TEOPETUUECKUX H
AKCIIEPUMEHTANILHBIX TYPOB, MOJAPOOHBIE pEIIeHUs, CMUCKU U (oTorpaduu
nobeauTenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
Cucrema JIUCTAHIIMOHHOTO OOYy4YeHHWs, HANpaBJCHHAas B TMEPBYI oOYepeab Ha

MOJArOTOBKY K OJIMMIIMA/IAM BCEX YPOBHEU — OT WIKOJIBHBIX 10 MexXIyHapOoaHOM.
CailT coaepKUT OTPOMHOE KOJIMYECTBO 33/1a4, CTPYNIIMPOBAHHBIX KaK MO TEMaM,
TaKk U 1o onumnuazaMm. [lo BcemM OCHOBHBIM paszfaeiiaMm XUMHH [PUBEIEH
TEOPETUYECKUI MaTepual U pa300paHbl pelieHUs TUTIOBBIX 3aad.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)
[Topran mo HaHoTexHosOrHsM. OCHOBHas 1LieJib — pa3BUTHE OOpa30BaHUS B

00JlacTU  HAHOTEXHOJIOTUH U  TOATOTOBKA K HWHTEPHET-OJIMMIIMANE 1O
HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnas cnipaBouHast uHpopMaIys o0 XMMHIECKUX JIEMEHTaX U UX CBOMCTBAax (Ha
AQHTJIMHACKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)

PycCcKOA3BIYHBIN CalT O CBOMCTBAX XUMHUUECKHUX JIEMEHTOB.
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11. http://gotourl.ru/7180 (https://www.lektorium.tv)
Hexommepueckuii  callT  OHJIAMH-OOpa30BaHUs, COJEPKUT MHOTO

HHTCPCCHBIX 06p8.30BaTeJ'ILHLIX KYPCOB " BI/II[COHCKHI/Iﬁ JIIs1
ITKOJBbHUKOB, CTYACHTOB H quTeHeﬁ. EcTh HECKOJIBKO KYPCOB I10 XUMHUHU.

12. http://gotourl.ru/4800 (https://www.cas.org/)
Caiir Chemical Abstract Service — camblii aBTOPUTCTHBIH B MHpPE
XUMHUH HHOOPMAIIMOHHBIA HHTEPHET-PeCypC (CalT MIaTHBIN).

13. http://www.organic-chemistry.orq/
HOpTaJI I10 OpFaHquCKOﬁ XUMHUHU HA aHFHHﬁCKOM SI3BIKC.

14. http://www.Xumuk.ru
Caf/'IT O XHUMHHU. KIACCHUUYCCKHUC yLIe6HI/IKI/I, CHpaBO‘IHI/IKI/I, SHIMKIOIICANN, ITOHUCK

OPraHUYCCKUX U HCOPTraHUYICCKHUX peaKuHﬁ, COCTaBJICHUC ypaBHeHI/Iﬁ peaKHHﬁ.

15. http://orgchemlab.com/
Caiit, NOCBAIEHHBIN TPAKTUYECKOM paboTe B 1aboparopuu
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5. KOHTPOJIb U OIEHKA PE3YJIbBTATOB OCBOEHUA
OBIIIEOBPA3OBATEJIBHOM JJUCHUTLTAHBI

KoHTposnb u orieHKa pe3ynbTaToB 00yueHUs OCYIIECTBISIETCS MPernojaBaTesieM B
MPOIIECCE MPOBEACHUS MPAKTUUECKUX 3aHATUHN U TaOOPaTOPHBIX paboT, TECTUPOBAHUS,

a TaKXC BbIIIOJIHCHHA O6y‘{aI-0HlI/IMI/IC5I HHAWBUYAJIBbHBIX SaHaHHﬁ,

ITPOCKTOB,

HCCHCHOBaHHﬁ. PCSYJIBTaTI)I 06y‘{CHI/I}I OIIPCACIIALOT, UTO 06yqa}011mec51 JOJIDKHBI 3HATD,

IIOHUMATb U ICMOHCTPUPOBATH 110 3aBCPUICHUN U3YUCHUSA OUCHUILIINHBI.

Jnst popMHUpOBaHUs, KOHTPOJISE W OIEHKU PE3YJIbTaTOB OCBOCHHUS Y4eOHOUH

AUCHUIUIMHBI HCIIOJIB3YCTCA CHCTCMa OLCHOYHBIX MCpOHpHHTHﬁ, MpCACTaBJIATOIIAA

c000i1 KOMIUIEKC Y4eOHBIX MEPOTIPUSATHH, COTTIACOBAHHBIX C pE3yJIbTaTaMu 00YUYCHHUS U

chopmymupoBanaeix ¢ yuetom DPI'OC COO (mpeameTHbie pe3ydabTaThl IO
nucturinae) u @I'OC CIIO0.
T
Ne | OK/IIK | Moayas/Pa3nesn/Tema Pe3yabTaT 00y4yeHus 1L OHEHO'—IHI, X
MeponpusITHI

OcHOBHOE coJiep:KaHHue

XUMHUYECKHUX IEMEHTOB
U IPUPOJA XUMHAYECKOU
CBSI3H

(bopMyIIbl COeIMHEHUH B
COOTBETCTBHUU CO
CTCTICHBIO OKHCIICHHS
XUMHUYECKHX DJIEMCHTOB,
WCXOJIS N3 BAJICHTHOCTH U
AIIEKTPOOTPHIIATETHBHOCTH

1 ®DopMyIHpPOBATH
Pa3nen 1. OcHoBBI pMyHp
0a30Bble MOHSITHSI U
CTPOEHHUs BelllecTBa
3aKOHBI XMMHH
11 |OK 01 CrpoeHue aToMOB CocraBnsars xumuueckue |1. Tect «CTpoeHue atoMoB

XUMHUYECKUX IJIEMEHTOB U
IIPUPOJA XUMUYECKOU CBSI3N».

2. 3a7auy Ha COCTaBJICHUE
XUMHUYECKUX (HOpMYIT
JIBYXaTOMHBIX COEIMHEHU
(oxcuaoB, CyNb(pUIOB, TUAPUIOB
U T.IL.).

3. 3aiaHus Ha UCIIOJIL30BaHNE
XUMHUYECKON CUMBOJIMKH U
Ha3BAHUM COEIUHEHHM 10
HOMEHKJIaType MEKIYHAPOTHOTO
COI03a TEOPETHYECKON U
MPUKJIATHON XUMUHU U
TPUBHUAIIbHBIX Ha3BaHUU IS
COCTaBJICHHS] XUMHUYECKUX
(bopMyI ABYXaTOMHBIX
COEIMHEHUH (OKCUIOB,
Cyab(GUI0B, TUIPHUIOB U T.I1.) U
JIPYTUX HEOPTraHMYECKUX
COEJIMHEHUH OTJENbHBIX KJIAaCCOB




OK/IIK

Mopayas/Paznen/Tema

PesyabraT 00yueHus

Tunsl oleHOYHBIX
MeponpuATHH

1.2

OK 01
OK 02

[Tepuoanueckuii 3aK0H U
tabnuia J[. 1.
Meneneena

XapakTepHu3oBaTh
XAMHYECKHE DJICMCHTHI B
COOTBETCTBUH C UX
MOJIO)KEHUEM B
MIePUOIUYECKON CHCTEME
XHUMHUYECKHX DJIEMEHTOB
J.. MennaeneeBa

1. Tect «Meramnuueckue /
HeMeTaJJIndecKue CBOMCTBA,
AIEKTPOOTPHUIIATEIHLHOCTD U
CPOJICTBO K AJICKTPOHY
XAMHYECKHX DJIEMEHTOB B
COOTBETCTBHE C UX JIEKTPOHHBIM
CTPOSHUEM H TOJI0KCHHUEM B
IIEPUOIUYECKON CUCTEME
XUMUYECKuX djiemeHToB JI.1.
MeneneeBa.

2. [IpakTrueckue 3a1aHus Ha
YCTaHOBJICHHUE CBSI3U MEXY
CTPOCHHUEM aTOMOB XUMHUECKHUX
3JIEMEHTOB M MIEPUOTUICCKUM
N3MEHEHHEM CBOMCTB
XAMHYECKHX DJIEMCHTOB U UX
COEIMHEHHH B COOTBETCTBUH C
nosioxxenueM Ilepuonnueckon
CHCTEME.

3. [IpakTuKO-OpHEHTUPOBAHHBIC
TEOPETHYECKHUE 3aJaHus Ha
XapaKTEePU3aALUI0 XUMHUECKUX
3JIEMEHTOB: «MeTtamndeckue /
HeMeTaJJIndecKue CBOMCTBA,
AIEKTPOOTPHUIATEIHHOCTD U
CPOJCTBO K 3JEKTPOHY
XHMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHE C UX JIEKTPOHHBIM
CTPOEHUEM U TMOJOKEHUEM B
MIEPUOTUUECKON CUCTEME
XAMHYECKHX DJIECMECHTOB

J.1. Menpaeneeay

Paznen 2. Xumuueckue
peakuuu

XapakTepu3oBaTh TUIIbI
XHMHYECKHX peakuui

KonTposbHnas padora
«CTpoeHue BelecTBa U
XHMHUYeCKHe PeaKnum»

2.1

OK 01
OK 04

THIIBI XUMUYECKHUX
peakiuit

CocTaBisITh peakiuu
COCITUHEHUS, PA3JIOKCHUS,
oOMeHa, 3aMeIeHHS,
OKHCIUTEIbHO-
BOCCTAHOBUTCIIBHBIC
peaKiuu

1. 3amauun Ha cocTaBIICHHE
YpPaBHEHUU pEaKIUM:

— COCIMHCHUS, 3aMEIIICHHS,
pasnokeHusi, 0OMeHa;

— OKHCITUTEIBLHO-
BOCCTAHOBUTEJIBHBIX PEAKIUH C




OK/IIK

Mopayas/Paznen/Tema

PesyabraT 00yueHus

THnbI OLEHOYHBIX
MeponpuATHH

UCII0JIb30BAHUEM METO/Ia
AJIEKTPOHHOTO OasiaHca.

2. 3a/1a4uM Ha pacueT Macchl
BEIIECTBA WM 00BbEMaA

ra30B 110 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce Wik 00bEMY
OJIHOTO U3 YYaCTBYIOIIUX B
peaklyu BEIIECTB; PACUETHI
Macchl (00bEMa, KOJITMIecTBa
BEIIECTBA) MIPOAYKTOB PEAKIIHH,
€CITH OJTHO M3 BEIECTB UMEET
pUMecH

2.2

DNEKTPOIUTHIECKAS
JMCCOIIMAITUS U HOHHBIN
oOMeH

CocTaBisiTh ypaBHEHHUS
XUMHUYECKHX PEaKIUH
MOHHOTO 0OMEHa C
y4JacTHeM
HEOPraHMYECKUX BEIIECTB

1. 3amanus HaA cocTaBlICHHUE
MOJIEKYJIIPHBIX U HOHHBIX
peakLuii ¢ ydacTUEM KHUCIIOT,
OCHOBaHUM U COJIeH,
YCTaHOBJICHUE U3MECHECHUS
KHCJIOTHOCTH CPEJIbI

2. JJaboparopHast padota "Turmbl
XUMUYECKUX peakiuii”

Pasnen 3. Ctpoenne u
CBOIiCTBA
HEOPraHUYeCKUX
BEIIECTB

HccaenoBarth cTpoeHnE U
CBOJiCTBA
HEOPraHu4ecKuX
BeIllECTB

KonTpoabsnasi padora
«CBOHCTBa HEOPrAaHNYECKHUX
BelIeCTB)




OK/IIK

Mopayas/Paznen/Tema

PesyabraTt 00y4enust

Tunsl oleHOYHBIX
MeponpuATHH

3.1

OK 01
[1K 1.3

Knaccuduxanms,
HOMEHKJIATypa
CTpOCHHE
HEOPraHUIECKHX
BEIICCTB

Krnaccuduuuponarsb
HEOpraHUYeCcKHe
BEIIIECTBA B COOTBETCTBUU
C UX CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHUE HEOPTaHUYECKUX
BEIIIECTB UCXOJIS 3 MX
XUMHUYECKON HOpMYIIbI UITU
COCTaBJICHHE XUMHUYECKON
(bopMyIIbl KICXO/1SI U3 Ha3BaHUS
BEIIECTBA [0 MEXTYHAPOIHON
WJIY TPUBUAIBHOU
HOMEHKJIAType».

2. 3aiaun Ha pacyeT MacCcoBOM
10711 (MAcChl) XUMHUYECKOTO
aIeMeHTa (COSTMHEHNS) B
MoOJIEeKYyJe (CMECH).

3. [IpakTrueckue 3agaHus Mo
KJaccupuKaluy, HOMEHKIIaType U
XUMHYECKUM (hopmyrnam
HEOPTraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. [IpakTuueckue 3a1aHus Ha
ONpPEACIICHUE XUMUYECKOMN
aKTUBHOCTH BEILECTB B
3aBHUCHUMOCTH BUJ]a XUMUYECKOM
CBSI3M U THIIA KPUCTAIUTHUECKOM
pelIeTKu

3.2

OK 01
OK 02
[1K 1.3

DOu3NKO-XUMHUYECKHE
CBOMCTBA
HEOPraHUYECKUX
BECIIIECTB

YcranaBimBarh
3aBHCUMOCTh (PU3UKO-
XUMHUYECKHUX CBOMCTB
HCOPTaHNYCCKUX BCIICCTB
OT CTPOCHUA aTOMOB U
MOJIEKYJI, @ TAaK)Ke TUTIa
KPUCTAJTIMYECKON
pelIeTKH

1. Tect «OcobenHocTH
XHMHYECKHUX CBOMCTB OKCHJIOB,
KHCIIOT, OCHOBAaHUM, aM()OTEPHBIX
TUAPOKCHJIOB U COJIEW».

2. 3ajaHus HAa COCTABIIEHUE
YPaBHEHUN XMUMHYECKUX PEAKIUN
C YYaCTHEM TPOCTHIX U CIIOKHBIX
HEOPTaHMYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJIIOB U
aM(pOTEepPHBIX IIIEMEHTOB;
HEOPTaHMYECKUX KUCIIOT,
OCHOBaHUU 1 aM(pOTEPHBIX
TUAPOKCHJIOB, HEOPTAHUIECKUX
COJIEH, XapaKTEPHU3YIOIIUX UX
CBOMCTBA U CLIOCOOBI MOTYYESHHUSI.
3. [IpakTHKO-OpUEHTHPOBAHHEIC
TEOPETUYECKHE 3a/1aHUs Ha
CBOMCTBA U MOJIyYEHHUE




Tunsl oleHOYHBIX

Ne | OK/MIIK | Moayas/Paznen/Tema PesyabraT 00yueHus .
MepOnpUsATHI
HEOPTaHMYECKUX BEIECTB
3.3 [OK 01 Nnentudukanms Hccnenoath 1. [TpakTHKO-OPHEHTUPOBAHHBIC
OK 02 HEOPTraHUYECKUX KAueCTBCHHBIC PEAKIIMHM  |3aJaHUs 10 COCTABICHUIO
OK 04 BEIIIECTB HEOPraHMYECKUX BEIIECTB |XUMUYECKUX PEAKIIHA C y9acTHEM
HEOPTaHMYECKUX BEIICCTB,
MCIOJIb3YEMBIX JIJISl UX
UICHTH(UKAIINH.
2.JIaboparopnas paboTa:
“Unentuduxarus
HEOPraHWYECKUX BELIECTB’
4 Pa3znen 4. Ctpoenue n |HcciaenoBathb crpoenne u [ KonTpoabnasi padora
CBOlicTBa cBoiicTBa opranuyeckux |«CTpoeHue M CBOMCTBA
OpraHuYecKuX BelleCTB OpPraHuYecKuX BelleCTB»
BeIECTB
41 |OK 01 Knaccudukanms, Knaccudunuposats 1. 3agaHus Ha COCTABIIEHUE
MK 1.1 CTPOCHHE U OpPraHMYECKHE BEIISCTBA B |HA3BAHUN OPTaHHUECKUX
HOMEHKJIaTypa COOTBETCTBUH C UX COEAMHEHHI 110 TPUBUAIBHOMN HIIH
OpPraHUYECKUX BEIICCTB |CTPOCHUEM MEXKTyHApPOIHON
CUCTEeMAaTUYECKOW HOMEHKIIAType.
2. 3a1aHus Ha COCTaBIICHUE
MOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (OpMYIT
OpPraHUYECKUX BEIECTB
OTJIEJTBHBIX KIJIACCOB.
3. 3amaun Ha ompeseneHue
npocteiien Gopmyssl
OpPraHUYECKOI MOJIEKYIIbI, HCXO/S
U3 AJIEMEHTHOTO cocTaBa (B %)
42 (OK01 CaoiicTBa OpraHM4eCcKUX | Y CTaHaBJINBATh 1. 3aganus Ha cocTaBlieHUE
OK 02 COeMHEHUI 3aBHCUMOCTH (PU3UKO- YpaBHEHUI XUMUYECKHUX PEaKIUi
OK 04 XUMHUYECKHUX CBOMCTB C y4acTHeM OpraHHYeCKHX
[1K 1.2 OpPraHMYECKUX BEIIECTB OT |BEIIECTB HA OCHOBAHUU HX

CTPOCHUA MOJICKYJI

COCTaBa M CTPOECHUSI.

2. 3aj1aHus Ha COCTABJICHHE
YpPaBHEHUN XUMUYECKHUX PEAKIIHI,
WJUTFOCTPUPYIONUX XUMHUECKHE
CBOMCTBA C YYETOM MEXAHU3MOB
MPOTEKAHUS JAHHBIX PEaKIUi U
TE€HETUYECKOH CBS3U
OpraHUYEeCKUX BELIECTB Pa3HbIX




Tunsl oleHOYHBIX

Ne | OK/MIIK | Moayas/Paznen/Tema PesyabraT 00yueHus .
MepOnpUsATHI
KJIaCCOB.
3. PacuerHbie 3a1auu o
YpaBHEHUSAM PEAKIUN C yHaCTUEM
OpraHUYECKUX BELIECTB.
4. Jlaboparopnas pabota
“IIpeBpallieHUs1 OPraHUYECKUX
BEILIECTB MPU HarpeBaHuu"
4.3 |OK 01 Wnentudukarms HccnenoBathb 1.IIpakTuKO-OpUEHTUPOBAHHBIE
OK 02 OpPraHMYECKUX BEIIECTB, |KaYeCTBEHHBIC PEAKIUU  |3aJaHUS [10 COCTABICHUIO
OK 04 UX 3HA4YCHUE U OpraHUYeCcKUX XUMHUYECKUX PEaKIHil C yyacTHeM
[1K 1.2 MIPUMEHEHUE B OBITOBOW |COCTMHEHUH OTJENbHBIX |OPTraHUYECKUX BEIIECTB, B T.4.
Y TIPOU3BOJICTBEHHOMN KJIacCOB UCIOJIb3YEMBIX TSl UX
NEeSATEeTbHOCTH YEJIOBEKA UACHTH(UKAIUHN B OBITY U
MIPOMBIIIJIEHHOCTH.
2.JIaboparopHas pabora:
“UneHTrdUKaIUs OpraHuIECKUX
COEIMHEHM OTJEIBbHBIX KJIaCCOB”™
5 Paznea 5. XapakTepu3oBartb
Kunernueckue u BJIMSIHUE PA3JIMYHBIX
TepMoAUHAMHUYECKHEe |(PaKTOpPOB Ha
3aKOHOMEPHOCTH pPaBHOBecHE H CKOPOCTH
NPOTEeKAHUSA XHMHYECKHX peakuuii
XHMHUYECKHX peaKuii
5 |OKO01 CkopocTh XUuMHYECKHX | XapaKTepu30BaTh [TpakTUKO-OpUEHTUPOBAHHbBIE
OK 02 peakiuii. XUMUYECKOE |BIUSHUE KOHIICHTPAIIMK  |TEOPETHUECKUE 3aJaHus Ha
1K 1.3 paBHOBECHE pearupyromux BEecTB U |aHanu3 GaKTOPOB, BIMSIONIUX HA
TEeMIIEpaTyphl Ha CKOPOCTh |U3MEHEHUE CKOPOCTU XUMUYECKOM
XAMHYECKHUX PEaKui peakuuu. [Ipaktuko-
XapakTepu3oBarh OPHUEHTHUPOBAHHBIE 3aJ]aHUs Ha
BIUSTHUE U3MEHEHUS npuMeHeHue npunnumna Jle-
KOHIIeHTpaluu BemecTs, |lllaTenbe Ans HaXoxaAeHUS
PEaKIuu Cpesl U HAIPaBIICHUS] CMEIIECHUS
TEeMIIEpaTyphl Ha paBHOBECHSI XUMHUECKOHN peaKkIiuu
CMEIIeHNEe XUMHYECKOTO | aHanmu3 (haKTOPOB, BIHSIOIINX
paBHOBECHSI Ha CMENIEHUE XUMHUYECKOTO
paBHOBECHS
6 HccnenoBaTh HCTHHHBIE

Pazgen 6. PacTBopsbl

PacTBOpPHI € 3aJaHHBIMH
XapaKTepUCTUKAMU




THNbI OLIEHOYHBIX

Ne | OK/IIK | Moayas/Pazaen/Tema Pe3ysabTar 00yueHust .
MeponpUATHI
6.1 (OK 01 ITonsaTue o pactBopax  |Pa3znuuarh uCTUHHBIE 1. 3aiaum Ha IPUTOTOBIICHUE
OK 02 PacTBOPBI pPacTBOpOB.
[1K 1.3 2. IIpaKTHKO-OpUEHTUPOBAHHBIC
pacdeTHbIC 3a/1aHUs Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOM U
IIPOU3BOJICTBEHHOMN JIEATEIIbHOCTH
YyeoBeKa
6.2 (OK 01 Hccnenosanwue cBoiictB |MccnenoBars Gusuko- JlaboparopHast pabota
OK 04 pacTBOPOB XUMHYECKHE CBOMCTBA “IIpuroToBiaeHue pacTBOPOB”
[1K 1.3 HMCTUHHBIX PaCTBOPOB
Il [[IpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAepPsKaHue (CoAepKaHue MPUKJIATHOTO MOTYJI5)
7 Pa3pnen 7. OuenuBarp nocjeAcTBHs 3amuTa Keica (¢ y4eToM

Xumus B ObITY H
MPOU3BO/ICTBEHHOM
AesITeJIbHOCTH
Yyesl0BeKa

OBLITOBOM H
NMPOU3BOICTBEHHOM
AeATEJIbHOCTH YeJI0BeKa
(1 0%37 0107044
KO0JIOTHYECKOI
0e30MmacHOCTH

Oyayiueii npogeccHOHATbHOM
JAesATeJIbHOCTH)

OK 01
OK 02
OK 04
OK 07
1K 1.3

XuMus B OBITY U
HPOU3BOACTBEHHON
JIeATeIbHOCTH YeJIOBEKa

O1eHHUBAaTh MMOCIEICTBUSA
OBITOBOM U
MIPOU3BOJCTBEHHOM
JIeSATCILHOCTH YEIIOBEKA C
MMO3UITAH DKOJIOTHYECKOHN
Oe3omacHOCTH

Keiic (c yuerom Oyaymieit
npodeccruoHaIbHON
NEeSITETbHOCTH)

Bo3MOKHbBIE TEMBI KEMCOB:

1. lloterienne kuMaTa u
BBICBOOOK/ICHUE Ta30BBIX
TUAPATOB CO IHA OKEaHa.

2. bynymiue maTepuasl i aBHa-
, MAIITUHO- ¥ TIPUOOPOCTPOCHUSI.
3. HoBwle MaTepuansl 11
COJTHEYHBIX OaTapeit.

4. JlexapcTBa Ha OCHOBE
pacTUTEIBHBIX MPETapaToB
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