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1 MACIIOPT PABOYEH NPOTPAMMbBI YYEBHOM IUCIHIUIITUHBI
OVIL10 XUMUA

1.1.00n1acTs npumMeHeHusi pado4veil mporpaMmbl

Pabouas mporpamMMa y4eOHOW AMCUMIUIAHBI TpPEIHA3HAYCHA MJIs W3YUCHUS
XUMUM B MPO(ECCHOHAIBHBIX 00pa30BATENbHBIX OPraHU3ALMIX, PEATH3YIOIINAX
00pa3oBaTEIbHYI0 MPOrpaMMy CPEIHEro oOmero oOpa3oBaHus B MpeaenaX OCBOCHUS
OCHOBHO# mpodeccruonanbHoi o0pa3zoBarenbHoil mporpammel CITO (OINOIT CIIO) Ha
0a3e OCHOBHOTO 00111ero 00pa3oBaHUs TP MOJATOTOBKE CIENUATUCTOB CPEAHETO 3BEHA,
B coorBerctBUM ¢ TpeOoBanmsmu DI'OC cpemHero oOwero o0pa3oBaHus,
OPEIBSABISEMBIX K CTPYKTYpPE, COACPXKAHWK W PE3yibTaraM OCBOEHHUS Y4eOHOA
JUCUUIUTAHBL « XUMHUS.

Pabovas nporpamma ydeOHOM AMCHMIUIAHBI MOXET OBITH HCIOJIb30BaHA B
JOTMOJIHATENBHOM  TTPO(ECCHOHATBHOM 00pa3oBaHuMU (B MpOrpaMmax MOBBILICHHS
KBAUIM(PUKALIMM W  TEPEMOATOTOBKH), W  NPO(ECCUOHATBHOW MOATOTOBKE IO
cnequanbHocTh 20.02.02 «3ammra B UYpe3BbIYARHBIX CUTYALUAX).

1.2. MecTO0 IMCHMIUIMHBI B CTPYKType OCHOBHOI mnpo(ecCHOHAIBLHOIM
o0pa3oBaTe/IbHOI IPOrPpaMMBbI:

JuciuminHa «XuMus» SBISIETCS 4YacThbiO 00s3aTENbHOM MPEeAMETHON 00nacTu
«EcTecTBEHHBIE HAYKW», M3yYaeTCs B 00IIE00pa30BaTEIbHOM LUKIIE YYEOHOro IMilaHa
OIIOIT CIIO ¢ yuerom mnpoduis npodeccuoHanibHOro 00pazoBaHus. JluciumivHa
UMEET MEKNPECAMETHBIE CBS3W C JAHCHUIUIMHAMH  001Ie00pa30BaTEIbHOIO U
00enpoeCCHOHANBHOTO LIMKIIOB, & TAKXKE ¢ MEKIUCUMITIMHAPHBIMYU Kypcamu (aajee
— M/IK) npogeccnoHansHOro nuKia.

OO0wmeoOpa3oBaTeNibHas IUCUUIUIMHA « XUMHASD» SBISETCS 00sA3aTENbHON YaCThIO
0011e00pa30BaTEIBHOrO NUKIIA 00pa30BaTENbHOM MporpaMmsl B cOOTBETCTBUAN ¢ OI'OC
CIIO no cneumansroctr 20.02.02 «3ammra B UYpe3BbIYARHBIX CUTYALUAX).

1.3. e 1 miiaHupyembie pe3yabTaThl 0CBOCHHS JUCHUILINHBI:

DOpMHUPOBAHUE Y CTYACHTOB XMMHUYECKON COCTABIISIOLIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA KaK OCHOBBI MPUHATHUS PEHICHUIN B JKU3HEHHBIX U MPOU3BOACTBEHHBIX

CUTyalusX, OTBETCTBEHHOTO MOBEIACHHS B TPUPOJTHON CPETE.



3agaun TACIUTUIUHBL

— copMUpOBaTh TMOHUMAHWE 3aKOHOMEPHOCTEH MPOTEKAHUS XWMHUUYECKUX
MPOLIECCOB U SABJICHUN B OKPYXKAIOLIEH Cpele, LETOCTHON HAy4YHOW KapTHHBI MHUpA,
B3aUMOCBSI3M M B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— Ppa3BUTh YMEHUS MPOBOJUTH PACUETHI MO XUMHUYECKHM (QopMmysiaM u
VPAaBHCHHUSIM XUMHUYECKUX PEAKIWM, MJIAHUPOBATh W HMHTECPIPECTHPOBATH PE3YJIBTATHI
XAMHAYECKUX IKCTIEPUMEHTOB,

— c(opMupoBaTh HABBIKA MPOBEACHUS XUMHUYECKUX HKCICPUMEHTAIbHBIX
UCCIIENOBAHUM C COOJIOJIEHUEM MpaBUl OE30MACHOTO OOpalleHusi ¢ BEIICCTBAMM M
71a00paToOPHBIM 000PYIOBAHUEM;

— Pa3BUTh YMEHUS aHATU3UPOBATH, OLICHUBATH, MMPOBEPITH HA JOCTOBEPHOCTD U
0000maTe HHPOPMALIMIO XUMUYECKOTO XapaKTepa U3 PA3IMYHBIX HCTOYHHUKOB,

— cpopMUpPOBATh YMEHHS MPOTHO3UPOBATH MOCIICACTBUS CBOCH NEATENIBHOCTH U
XUMUYECKUX TPUPOAHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX IMTPOLIECCOB;

— c(opMupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTUXKEHUH XUMWUUYECKOH HAYKH W
TEXHOJIOTHA JIJIsl PA3BUTHS COLMAIIBHON U MPOU3BOACTBEHHOM CED.

[IpakTHueckass TMOArOTOBKA  BKIOYACT B c€0d  MPUKIAAHOW  MOIYJIb

npoheCCUOHATTEHO-OPUEHTUPOBAHHOTO COACPIKAHUS.



OcBocHHE COJEp)KaHUsl YUEOHOTO MpeaMeTa « XUMHS» O00ECIEeUUBACT MOCTHXKEHUE CTYJCHTAMM CIEAYIOMIMX PE3yJbTaTOB B

cootBeTcTBUU ¢ PI'OC CIIO Ha ocHoBe OI'OC COO:

Kon u ILnaHupyemMblie pe3yJibTATbl OCBOEHHS JHCIHILIHHbI
HAHMMEHOBAHHE
(popmupyembix Oowmmue JucnunianHapHbie
KOMMETeHIHH
OK 01. Beibupats B gyacTu Tpya0oBOro BOCHUTAHMS: - BJIIETb CUCTEMON XMMHUYECKHUX 3HAHUM, KOTOpPasl BKJIOYAECT:
CrocoOBI pelIeHHs - TOTOBHOCTb K TpPyAy, OCO3HAHUE IIEHHOCTH MAaCTepCTBA, | OCHOBOMOJATAIOIINE TMOHSITHS (XUMHYECKHA JJIEMEHT, aToM,
3amau TPy AOJIH00uE; 3JIEKTPOHHAsI 000JIOUKA aToMa, S-, p-, d-3JIeKTpoHHBIE opOuTaIH
npodeCCUOHATTbHON - TOTOBHOCTb K aKTHBHOW NEATEIHHOCTU TEXHOJOTHYECKON U | aTOMOB, WOH, MOJIEKYJIa, BaJICHTHOCTb,
JeSITeIbHOCTH COLIMAJILHONW HAIMpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIUHPOBATH, | 3JIEKTPOOTPHULIATEIPHOCTb, CTEMEHb OKHUCICHUS, XUMHYECKast
MPUMEHUTENBHO K MJAaHUPOBaTh W CAMOCTOSITENIBHO  BBIMOJIHSTH CBsI3b, MOJIb, MOJISIPHAST Macca, MOJIIPHBIA O0BEM, yIJIEPOIHbIN
Pa3TMYHBIM NeSATEbHOCTD; ckener, (yHKIMOHANbHAS TpyINma, paguKkal,  HU30MEpus,
KOHTEKCTaM - UHTEpeC K pasnudHbM cdepam NpodecCHOHANBHON | H30MEpBl, TOMOJIOTHYECKHHA pPsii, TOMOJIOTH, YTJIEBOJOPOIBI,
NesITeIbHOCTH, KHCJIOPON- W A30TCOJEpPIKAIINE COSAMHEHUs, OHOJIOTUYECKU
OsnaneHue YHHBEPCAJIbHBIMH y4eOHbIMH | aKTHBHBIE BellecTBa (YIJIEBOABL, JKUPBI, OEJNKH), MOHOMEp,

MNO3HABATCJIbHbBIMH HeﬁCTBHHMH:
a) 0a30BbIE JJOTHYECKHE NeHiCTBHS

KPUTCPUH UX NJOCTUKCHUS,
- BBISBIIATD 3aKOHOMCPHOCTH u
pacCMaTprUBACMBIX ABJICHUAX,

COOTBETCTBUE  PE3YJbTATOB  LEJSAM,
MOCNENCTBUHN AeATEIbHOCTH,

JKU3HEHHBIX MTPoOjIeM

- CaMOCTOSATENbHO (OPMYJIHPOBATL M  aKTyaJH3HPOBATh
npoOsieMy, pacCMaTPUBATh €€ BCECTOPOHHE;
- YCTaHABJIMBATDH CYNIECTBEHHBIN MPU3HAK MK OCHOBAHHS [IJIsI
CpaBHEHHUS, KJIACCU(PUKANUU U O0O0IICHMS,
- ONpenensaTh LENU AeSTeIbHOCTH, 3a7aBaTh MapaMeTpbl U

MPOTUBOPEYUs

- BHOCHUTb KOPPCKTUBbBI B  JACATCIIBHOCTD,
OLICHUBATDb

OLCHUBATH

- pa3BuUBaThb Kp€aTuBHOC MBIIIJICHHUE

0) 0a3oBbIe HCCIeA0BATEIBCKHE TEHCTBHS:
- BJameTh HAaBbIKAMHU  Y4eOHO-UCCIIEHOBATEIbCKOMN
NPOEKTHOH e TeIbHOCTH, HABBIKAMHU Pa3peIeHust npoodiiem;

MOJIUMED, CTPYKTYPHOE€  3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCAUHEHUA, KPUCTAIMYECCKAA PEIICTKA, TUIIBI XUMHYECKUX
peakuuii (OKHCITUTENIbHO-BOCCTAHOBUTEIBLHBIE, 3K30- 51
SHIOTEPMUYECKHE, pEeaKIud HMOHHOrO OOMeHa), pacTBop,
3JIEKTPOJIHTHI, HEJIEKTPOJIUTBI, BIEKTPOJIUTUYECKAS
OUCCOLMALINSA,  OKHCIUTENb,  BOCCTAHOBUTEIb,  CKOPOCTb
XUMHUYECKOW pEeaKLUUH, XUMHYECKOE PaBHOBECHE), TEOPHH U
3aKOHBI (TeOpI/Iﬂ XUMHUYICCKOro CTPOCHUSA OPTaHUYCCKUX BCIICCTB
A M. BbytnepoBa, Teopusi 3JEKTPOJIUTHUYECKON AUCCOIHALNH,
nepuoauyeckuii 3axkoH [{.U. MeHneneeBa, 3aKOH COXpaHECHUs
MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK XUMUH,
(haKTOJIOTHYeCKHEe CBEJICHUS] O CBOMCTBAX, COCTABE, MOJyUYEHUH U
6630HaCHOM HUCHOJIB30BAHUN Ba KHEUIIINX HCOPraHUYCCKUX U
OpTraHU4YCCKUX BCIICCTB B 6bITy u HpaKTH‘{eCKOfI ACATCIIbHOCTHU
YEJIOBEKa,

- YMECTb BbBEBJIATH XapPaKTCPHBIC TMPU3HAKU W B3aUMOCBSA3b
N3YUCHHBIX HOH;ITPIP'I, NPUMEHATE COOTBETCTBYIOIIHUE ITOHATUA
npnu ONUCaHUKU CTPOCHHUA U CBOICTB HCOPTAaHUYCCKUX U




- BBISIBJISITD MIPUYHUHHO-CJIEICTBEHHbIE CBSA3U 51
aKTyaJlU3UpOoBaTh 3a/ady, BBIJBUIAaTh IMIIOTE3y €€ peLIeHus,
HaxOAMTb  apryMeHTbl  JAJs  JIOKa3aTelbCTBA  CBOMX
YTBEP>KAEHUI, 3a1aBaTh NapaMeTpbl U KPUTEPUU PEILECHUS;

- AHAIM3UPOBATH I[IOJIYYEHHBIE B XOJ€ PELICHHs 3aJadu
pe3ysbTaThl, KPUTUYECKHU OLEHUBAaTb WX JOCTOBEPHOCTD,
IIPOrHO3UPOBAaTh U3MEHEHNE B HOBBIX YCJIOBUSAX;

- yMeTb IMEPeHOCUTb 3HaHWUS B I[IO3HABATEJbHYIO U
NPAKTUYECKYIO OOJIACTH KU3HEAEATEIbHOCTH,

- yMeTb WHTErpupOBaTh 3HAHUSA M3 Pa3HbIX MPEIMETHBIX
oOnacreii;

- BBIABUIaTb HOBBIE UJEH,
MOJXOJbI U PELIEHUS,;

- crocOOHOCTh UX UCIIONBb30BAHUS B IO3HABATEIBHOMN U
COLIMAJIbHON MPAKTHUKE

npeajiaratb  OpUTHHAJIbHBIC

OpPraHMYeCKHX BEIIECTB M WX TMPEBPALUCHUH, BBIABJIATH
B3aUMOCBSI3b ~ XUMHUYECKHUX  3HAHUW C  MOHATUAMH U
MPEACTABICHUSIMU APYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETb UCIOJIb30BAaTh HAMMEHOBAHUS XUMHUYECKUX COCIUHEHUN
MEKIYHAPOAHOTO COKO3a TEOPETUUYECKON M MPUKIAAHON XUMHHU
U TpPHUBHAJIbHbIE HA3BAaHUS BAXHEHININX BEIIeCTB (ITHIIEH,
alleTUJIeH, TIUIepHH, (peHo, GopManbaerus, YKCyCHas KHCIIOTa,
TJIMUWH, YrapHbId ras, yIJIEKUCHbIA Ta3, aMMHaK, ralleHas
U3BECTb, HEralleHas HW3BeCTb, NHUTbEBAs CONAa M JPYIHX),
COCTaBJATL  (POPMYJIbI HEOPraHMYECKUX M  OPTaHHYECKUX
BEIIECTB, YPAaBHEHUS XHUMHUYECKHX PEaKIHi, OOBSICHITH HX
CMBICJI, TOATBEPXKAATh XapaKTepHble XHMHYECKHE CBOMCTBA
BELIECTB COOTBETCTBYIOIIMMH JKCIEPUMEHTAMH U 3aIUCSIMU
YPaBHEHHUI XUMUYECKHUX PEAKLIUMN;

- YyMeTb YCTAHAaBIMBATb  MNPUHAAJIEKHOCTb  HU3YYEHHBIX
HEOPraHUYECKUX M OPraHUYeCKUX BELIECTB K OINpPEAEICHHBIM
KJIacCaM U Ipynram COeQUHEHUMN, XapaKTepU30BaTh UX COCTaB U
BAKHEHIINE CBOWMCTBA, OMNPEAENATb BUAbl XUMHUYECKUX CBS3EH
(xOoBaNeHTHAs,, HMOHHAS, MeETAJUIMYeCKas, BOAOPOAHAsS), THIIBI
KPUCTAJUIMYECKUX  PELIETOK  BELIECTB;, KJAcCU(ULUPOBATH
XHMHYECKHUE PEaKLUH,

- copMHpOBaTh TPEACTABICHUS. O MAaTEPUATBHOM EIUHCTBE
MHpPA, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUI NPUPOABL, O
MECTE M 3HAYEHUM XUMHH B CUCTEME €CTECTBEHHBIX HAyK U €€
poru B obecrieyeHHH yCTOHYMBOTO Pa3BUTHS YENIOBEUECTBA. B
peleHny nMpodieM SKOJIOTHYECKON, IHEPTreTHUECKON U MHUIEeBOH
0e30macHOCTH, B PAa3BUTHM MEOUIMHBL, CO3MAHMH HOBBIX
MaTepHajioB, HOBBIX HCTOYHHKOB OJHEPrHH, B OOeCneueHHH
pPALMOHATBHOTO  MPHUPOAOIIONB30BaHMs, B  (POPMHPOBAHUU
MHUPOBO33PEHUSI W OOIEH KyJNbTypbl YeEJIOBEKa, a TaKke
JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3IIOPOBBIO
U IPUPOAHOMU cpene,

- BJIQAETb CUCTEMOH XUMHYECKHUX 3HAHUHI, KOTOpas BKJIHOYAET:
OCHOBOIIOJIATAIOLINE TIOHATHS (AONOJHUTENBHO K CHCTEME
noHATUH  0a30BOro ypoOBHA) - H30TOINbL, OCHOBHOE W




BO30YX/[leHHOe COCTOsiHMe aTtoma, ruébpuamsaums  atOMHbIX
opbutanein, xummyeckas ceasb (" " wu KpaTHble CBS3N),
MONAPHAA KOHLUEHTpauus, CTPYKTypHasa opmyna, W30Mepus
(cTpykTypHas, reomeTtpuyeckas (Luc-TpaHc-u3omepus), TUMb
XUMUYECKUX peakuunin (roMo- U reteporeHHble, obpatumble U
HeobpaTuMble), pacTBOpbl (MCTUHHbIE, AUCMEPCHbIE CUCTEMBI),
KpucTannormgparbl,  CTeMeHb  Auccoumaumn,  31eKTPosus,
KPEKWHT, PUQOPMUHT); TEOPUM U 3aKOHbl, 3aKOHOMEPHOCTH,
MWPOBO33PEHYECKME 3HAHWA, NeXxaline B OCHOBE MOHWMaHUA
MPUYUHHOCTM M CUCTEMHOCTM  XMMUYECKUX  ABNEHWN,
COBpPEMEHHble MpeACTaBleHUs O CTPOeHWM BellecTBa Ha
aTOMHOM,  MOJIEKY/IAPHOM W HAAMONEKYNIAPHOM  YPOBHSX;
NnpeacTaBneHns 0  MexaHu3Max  XMMUYECKUX  peakuuid,
TEPMOAUHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTAX WX
NMpoTEKaHMsi, 0 XUMWYECKOM  paBHOBECUW,  [AUCMEPCHbIX
cuctemax, (hakTonornyeckme CBefeHWUs O CBOMCTBax, COCTaBe,
noslydyeHMn 1 6e30MacHOM  UCMONb30BAHUN  BaXKHEMLLMX
HEOpraHW4yecKMX WU OPraHNUYecKMxX BellecTB B  ObITy U
MPaKTUYeCKOW [OeATeNbHOCTU  YesloBeKa; O06WMX  Hay4HbIX
NpUHUMNaxX  XMMWUYECKOro  MNpou3BOAcCTBa (Ha  npumepe
NMPOW3BOACTBA CEPHOW  KWUCNOTbl,  aMMMaka, MeTaHosa,
nepepaboTku HedhTh);

- YMeTb MNpPOBOAWUTbL pacyeTbl MO XMMUYECKUM (QopmynaMm W
YPaBHEHUAM  XMUMWYECKUX  peakuuMid C  WCMOJIb30BaHWEM
(hm3nyeckmx BenMuMH (Maccbl, O6bemMa rasoB, KO/IMYeCTBa
BELLEeCTBa), XapaKTepusylLlmx BeLlecTBa C KONNYECTBEHHOM
CTOPOHbI: pacyeTbl MO HAXOXAEHWIO XMMUYECKON (OopMy bl
BellecTBa; pacyeTbl Maccbl (06beMa, KO/MyecTBa BeELLECTBA)
NpoAyKTa peakuuun, ecnv O4HO W3 UCXOLHbIX BELLeCTB [aHO B
BMAE  pacTBopa C  OMpeAeneHHoMm  MmaccoBoi  ponei
pacTBOPEHHOro BellecTBa WM  [aHO B  M30bITKe (MMeeT
npumecK); pacuyeTbl MacCoBOW WAM OOBLEMHON [ONM BbIXOAA
NPOAYKTa peakuuun; pacuyeTbl TeMj0BOro 3ghekra peakuui,
06bEMHbIX OTHOLLEHWIA ra3oB;

- YMeTb BbIBMATb XapaKTepHble MPU3HAKM U B3aMMOCBSA3b



WU3Y4YEHHBIX IOHSATHH, MPUMEHATH COOTBETCTBYIOIIME MOHATHUS
IpU ONUCAHUM CTPOEHHUS U CBOWCTB HEOPraHMYECKUX U
OpPraHUYeCKHX BEINeCTB W WX [PEBPALNECHUN, BbIIBIATH
B3aUMOCBSI3b ~ XMMHMYECKMX 3HAHUH C  MOHATUAMH U
NPEeNCTaBICHNUSAMHI JPYTUX IPEIMETOB I Ooee OCO3HAHHOIO
NOHUMAaHHS U OOBSICHEHUS] CYIIHOCTH MaTE€PHAJIbHOIO €IUHCTBA
MHpa, MCHOJB30BaTh CHUCTEMHbIE XWMHWYECKHE 3HAHUSA IS
OOBSICHEHHSI W  TPOTHO3HPOBAHUS  SIBICHHUH, HMEIOIINX
€CTEeCTBEHHOHAYYHYIO IPUPOAY;

- YMETb UCIOJIb30BAaTh HAMMEHOBAHUS XUMUYECKUX COCIUHEHUN
MEXAYHAPOAHOIO COK3a TEOPETHUYECKONW M MPUKIANHON XUMHUU
Y TPUBHUAJIbHBIC HA3BAHMS BEILECTB, OTHOCALINUXCS K U3yUYE€HHBIM
KJIacCaM OpraHWYeCKUX M HEOPraHWYECKUX COEAUHEHUM,
UCIIONB30BaTh XUMHMYECKYI0 CHUMBOJIMKY [UIsl COCTaBJIEHUS
bopMynT  HEOPraHWYECKHUX  BEINECTB, MOJEKYJSIPHBIX |
CTPYKTYPHBIX (pa3BEepPHYTHIX, COKPAIIEHHBIX M CKEJETHBIX)
dbopMynT OpraHMYECKHMX BEIIECTB, COCTaBIATH YPABHEHHS
XHUMHMYECKUX  PEaKUMd W  pacKkpblBaTb HUX  CYIIHOCTB:
OKHCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKLUH  MOCPEACTBOM
COCTABJICHUS] 3JIGKTPOHHOTO OallaHCa 3TUX PEaKIHi;, peaxiHii
HOHHOrO OOMEHa TyTeM COCTaBJIE€HUS WX TMOJHBIX H
COKpAalLICHHBIX MOHHBIX YPaBHEHMI, peakUuid THUAPOJIU3A,

peaxkuuii KOMILIEKCOOOpa30BaHuUs (Ha npumMepe
TUIPOKCOKOMITJIEKCOB IIMHKA U AJIOMUHHS), TMOATBEPKIATh
XapaKTEePHbIE XUMUYECKUE CBOICTBa BEILECTB

COOTBETCTBYIOLUMH SKCIIEPUMEHTAMU W 3alHUCSMH yPaBHEHUH
XUMHUYECKUX PEaKLUi;

- yMeTh KJIAacCU(ULUPOBATH HEOPTaHUYECKHE U OPTaHUYECKUE
BEIIECTBA M XUMUYECKUE PEAKIMH, CAMOCTOSITEIbHO BBIOMPATh
OCHOBAaHUS U KPUTEPUU [UISI KIACCU(PUKALMN HM3Y4aeMbIX
XUMHUYECKHUX OOBEKTOB, XapaKTEPU30BATh COCTAB U BaKHEHIIUE
CBOICTBA BEIIECTB, MPUHAMICIKAIINUX K ONPEIEICHHBIM KJIacCam
U TpymmaMm CcoeauHeHWi (MpOCThie BEIIeCTBAa, OKCHJBI,
TUIPOKCHUJIBI, COJIH; YTJIEBOAOPOABI, MPOCThie 3(UPBI, CIUPTHI,
(heHOJNBI, anbIeruibl, KETOHBI, KAPOOHOBBIE KHCIIOTHI, CJIOKHBIE




3(UpBI, JKUPBL, YTJAEBOIAbI, AMHHBI, AMHUHOKHCIIOTBI, OENKH);
MPUMEHSITh 3HAHUS O COCTaBe M CBOWCTBAX BEIIECTB JJIst
SKCIEPUMEHTAIBHON  MPOBEPKH  TUIOTE€3  OTHOCHTEJIBHO
3aKOHOMEPHOCTEM MNPOTEKAaHMs XHMHYECKHUX peakuuid U
MPOTHO3MPOBAHUST BO3MOXKHOCTEH UX OCYIIECTBIICHUS,

- YMeTh XapaKTepPU30BaThb SJIEKTPOHHOE CTPOSHHE aTOMOB (B
OCHOBHOM H BO30YKIEHHOM COCTOSIHHH) U MOHOB XHUMHUYECKUX
snemeHTOB 1 - 4 mepuonos llepuogmyeckoit cucremer [ H.
MeHneneeBa W WX BaJieHTHbIE BO3MOJKHOCTH, HCIOJB3YsI
nonsTus "s", "p", "d-snexrponHbie” opOuTanyu, SHEPreTHUECKUE
YPOBHHU, OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHHsS] CBOWCTB
XUMHUYECKUX BJIEMEHTOB M OOpa3yeMbIX HMH COEAUHEHHA IO
MEPUOAAM H TPYTITIaM;

OK 02. Hcnonb3oBaTh
COBPEMEHHbBIE
CpeAcTBa IMOUCKA,
aHan3a u
UHTEPIIPETALNN
uHpoOpMaLnHu 1
uH(pOpPMaALMOHHBIE
TEXHOJIOTUH IS
BBITTOJTHEHHS 337124
npodeCCUOHATTbHON
IEATENbHOCTH

B 00J1acTH IEHHOCTH HAYYHOT' 0 MO3HAHHS:

- cOopMUPOBAHHOCTH MHPOBO33PEHHUS], COOTBETCTBYIOIIETO
COBPEMEHHOMY VPOBHIO PAa3BUTHS HAYKU W OOIIECTBEHHOM
MPAKTUKH, OCHOBAHHOTO Ha IUaore KYJIBTYD,
CNoCcOOCTBYIOIIETO OCO3HAaHUIO CBOEro MecTa B
MOJIUKYJIETYPHOM MHUPE;

- COBEPLIEHCTBOBAHME SI3BIKOBOW M YHUTATEJILCKON KYJIBTYpPbI
KaK CpPencTBa B3aMMOICHUCTBHUSI MEXAY JEOAbMU M TO3HAHUS
MUPA,;

- OCO3HAHWE LIEHHOCTU HAyYHOU AEATENIbHOCTH, FOTOBHOCTH

OCYIIECTBJISATh MPOEKTHYIO u HCCIIEIOBATENIbCKYIO
NesITe IbHOCTh UHAWBUYAJIBLHO U B TPYIIIIE,
OsnaneHue YHHBEPCAJbHBIMHA y4eOHbIMH

MNO3HABATCJIbHBIMH HeﬁCTBHHMH:

B) paboTta ¢ unopmanmeii:

- BJIaACTb HABBIKAMU MOJTYHYCHUSA PIH(l)OpMaLII/II/I U3 UCTOYHHUKOB
Pa3HBIX TUIIOB, CaAMOCTOATCIIBHO OCYIICCTBJIAThL TIIOUCK,
aHaM3, CHCTEMATHU3ALMI0 W HMHTEPIPETALI0O HH(OPMALIH
Pa3NIUYHBIX BUAOB U (OPM NPEACTABICHNUS,

- CO37aBaTh TEKCThl B PA3MUYHBIX (opMmaTrax C Y4ETOM
Ha3HaueHus1 MHQOpMAIMM W LEJEeBOH ayAMTOPHH, BhIOMpAs

- YMETh IJIAHUPOBATH U BBITIOJHITh XUMHUYECKUH HKCIEPUMEHT
(mpeBpalueHuss OPraHUYECKUX BELIECTB NIPU  HArpPEeBaHUH,
NOJIyYeHHE 3TUJICHA W HM3Y4YEHHE €ro CBOMCTB, KaueCTBEHHBIE
peakMM Ha AaJbAETHIbL, KpaxMmal, YKCYCHYK KHCIOTY;
neHatypauuss O€NKOB TPU HArpeBaHUH, LBETHBIC PEAKIUH
OeNKOB;, MPOBOIUTH PEAKLHMH HOHHOTO OOMEHa, OIpenessiTh
Cpeay BOAHBIX PACTBOPOB, KAYECTBEHHBIC PEAKIINH Ha CyJIb(aT-,
KapOOHAT- M XJIOPUA-aHHOHBI, Ha KAaTHOH AaMMOHMHS, pellaTh
SKCIEPUMEHTAJbHBIE 3anaud 1o TemMam "Mertamiel" u
"Hemeramnel") B COOTBETCTBHMM C TPAaBWJIAMH TEXHUKHU
0e30macHOCTH MpU OOpAIEHUH C BEIIECTBAMU U Ja0OPaTOPHBIM
00OpynOBaHHEM, TPENCTABNATh PE3YJIbTATBl  XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amicH YPaBHEHUH COOTBETCTBYIOLINX

peakumii W (QOPMyNIHPOBATH BBIBOABI HAa OCHOBE OTHX
PE3yJbTaToB,
- yMeTh  aHaJM3UPOBATh  XHUMHUYECKYIO  HMH(OPMALHIO,

NOJy4aeMyl0 M3 Pa3HbIX HMCTOYHUKOB (CPEICTB MAacCCOBOM
uHpopmauuu, cetb HTEpHET 1 ApyTHE);

- BJIQIETh OCHOBHBIMH METOJJAMH HAYYHOT'O TIO3HAHUS BEIIECTB U
XUMHUECKUX sIBJIEHUH (HaOIr0AeHUe, M3MepeHHe, SKCIIEPUMEHT,
MOJICJTUPOBAHUE),




ONTHUMAJIbHYIO (POPMY MPEACTABICHUS U BHU3YATU3aLHH;

- OLIEHHBATh JOCTOBEPHOCTb, JIETMTUMHOCTh HH(pOpMaLUH, ee
COOTBETCTBHE MPABOBbIM U MOPAJIbHO-3THYECKHUM HOPMaM;

- UCTIONIBb30BaTh cpenctBa  MH(OPMALIMOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B PELIEHUH KOTHUTHUBHBIX,
KOMMYHHKAaTHBHbIX U OPraHM3alHOHHBIX  3ada4  C
co0moneHneM TpeOoBaHUN SPrOHOMUKH, TEXHHUKH
0€30MMacHOCTH, THTHEHBI, PecypcocOepeKeHUs, MPaBOBBIX H
STUYECKUX HOPM, HOPM HH(OPMAITMOHHON 0€30MaCHOCTH;

- BJIa[IeTh HABbIKAMH PACMO3HABAHUS U 3AIIUThI HHpOpMALHY,
WH(POPMALIMOHHON 0€30MaCHOCTH JTMYHOCTH,

- yMeTh MNPOBOAUTH PAcCUeThl MO XUMHYECKUM (opMysam H
YPaBHEHUSIM  XHMHUYECKUX pPEaKUUH €  HCIOJb30BAHHEM
$U3NYECKNX  BENMYMH, XapaKTepU3YIOIIUX  BEIIeCTBA C
KOJINYECTBEHHOH CTOPOHBI. Macchl, oObeMa (HOpMaJbHbBIE
yCIIOBHUs) Ta30B, KOJMYECTBA  BELIECTBA;,  HCIOJIb30BAThH
CHUCTEMHBbIE XUMHYECKHE 3HAHHUs MUl TPHHATHS PELICHUH B
KOHKPETHBIX JKU3HEHHBIX CHTYaLUSX, CBS3aHHBIX C BEIIECTBAMHU
U VX IPUMEHEHHUEM;

- yMeTb CaMOCTOSITEJIbHO IUIAHUPOBaTb M IPOBOIUTH
XUMHUYECKUI SKCIIEPUMEHT (IONydeHHe W M3Y4YeHHE CBOWCTB
HEOPraHMYECKUX M OPTaHWYECKHX BELIECTB, KAUECTBEHHBIE
peakumuu yIJIEBOAOPONIOB Pa3IUIHBIX KJIACCOB u
KHCJIOPOACONEPIKAIIUX ~ OPTraHUYECKUX  BELIECTB, pEIIeHHUE
SKCIIEPUMEHTANIbHBIX 3a/1a4 MO PACIIO3HABAHMIO HEOPTAHUIECKHX
U OPTAaHUYECKUX BELIECTB) C COOMOAEHIEM NpaBUi O€30MacHOro
oOpateHusi ¢ BemecTBaMH U JabOpaTOpHBIM 00OPYIOBaHUEM,
dbopMynHpoBaTh IEMM  HUCCIEAOBAHUS, NPENOCTABIATh B
pa3nu4IHON (opMe pe3ysbTaThl SKCIIEPUMEHTa, aHATU3UPOBATh U
OLIEHUBATh UX JJOCTOBEPHOCTE;

- YME€Thb OCYIIECTBJIAThH LICJICHANTPABICHHBI MOUCK XUMHYECKON
UHPOpPMALMK B PA3JMYHBIX HCTOYHMKAX (Hay4dHast W y4eOHO-
Hay4Has JIUTEpaTypa, CPEACTBA MAacCOBOW HMH(OPMALMH, CETh
WHTepHeT u apyrue), KPUTHUECKH aHAIU3HPOBATH X UMHUYECKYIO
uHpOpMaLIMIO, TiepepadaThiBaTh €€ ©  UCIOJb30BaTh B
COOTBETCTBUH C NOCTABJIICHHOW y4eOHOI 3anaueii;

- BJaAeTb CUCTEMOW 3HAHUM O METOAAX HAyYHOIO MO3HAHUs
SIBJIEHUI TIPUPONBI, MCIOJb3YEMbIX B €CTECTBEHHBIX HayKax M
YMEHUSIMH TPUMEHSTb 3TH 3HAHUS TNPH SKCIEPUMEHTAIHbHOM
UCCIICIOBAHUM BEINECTB U 1  OOBSACHEHMS XHMHYECKUX
SBJCHUH, MMEKIIUX MECTO B MNPUPOAE MNPAKTUYECKON
IESITEIbHOCTH YEJIOBEKA U B IIOBCETHEBHON JKU3HU,

OK 04. 3¢pdexTuBHO
B3aHMMOJICHCTBOBATh U
pabotarth B
KOJIJIEKTHBE U

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CAaMOCTOSITEJIbHOCTU U
CaMOOMPENENICHUIO,

-OBJIaICHUE HAaBbIKAMU yueOHO-HICCIIeI0BATEIbCKOH,
MPOEKTHON U COLMATIbHOMN AEATENbHOCTH,

- YMETb IJIAHUPOBATH U BBIMNOJHATb XUMUYECKUNH 3KCIEPUMEHT
(mpeBpalneHuss OPTraHUYECKUX BELIECTB TNPU  HArpPEeBaHUH,
MOJIyYeHHE 3TUIICHA W U3Y4Y€HHE €ro CBOWCTB, Ka4eCTBEHHbIE
peakuuu Ha aJbJErHAbl, KPaxMaJl, VKCYCHYK KHCJOTY,




KOMaHJie OsBiazeHne  yHHBEPCAJbHBIMH  KOMMYHMKATHBHBIMH | I€HaTypansi OENKOB IpPH HArpeBaHWH, ILBETHbIE pPEAKLUU
AeHCTBUSIMU: OenKkoB, MPOBOAMTH PEAKLIUU HMOHHOTO OOMEHa, ONpeaeysTh
0) coBMeCcTHasl 1eSITeJILHOCTD! Cpeay BOAHBIX PACTBOPOB, KAYECTBEHHBIC PEAKIINH Ha Cyibdar-,
- MOHMMAThb M HCIOJB30BATh NPEUMYINECTBA KOMAHAHOH M | KapOOHAT- M XJIOPHI-aHUOHBI, HAa KATHOH aMMOHUS, peIlaTh
WHANBUIYAILHOH paboThI; SKCIEPUMEHTAJbHBIE 3anaud 1o TemMam "Mertamiel" U
- MPUHUMATh Lean COBMECTHOMN nestenbHOCTH, | "Hemeramnbl") B COOTBETCTBHMM € TPaBHJIAMH — TEXHUKH
OpPTraHW30BBIBATD U KOOPAMHHUPOBATH JEHCTBUS MO ee | 0e30macHOCTH mpu OOpaleHnH C BELIeCTBAMH U JJabOpaTOPHBIM
IOCTIDKEHUIO: COCTaBJSITh IUIAH JEHCTBUH, pacmpenensTh | OOOpyAOBaHUEM, TMPEACTABIATb PE3yJIbTaThl  XUMHYECKOTO
pPOJM C y4€TOM MHEHUH yYaCTHHUKOB OOCYKHATh PE3yJIbTAaTHI | SKCIIEPUMEHTa B (pOpMe 3amucH ypaBHEHHMI COOTBETCTBYIOLINX
COBMECTHOH paboTHI; peakumii W (OPMYNIHPOBATH BBIBOABI HAa OCHOBE OTHUX
- KOOPIMHHMPOBATh W BBINOJHATH pPadOTy B YCIOBHUSX | pe3yJIbTAaTOB,
peasbHOrO, BUPTYaJbHOIO u KOMOWHHPOBAHHOTO | -yMETh  CaMOCTOSITEJIbHO  IUIAHUPOBAaTb M NPOBOAMTH
B3aUMONIEHCTBHUS, XUMHUYECKUI SKCIIEPUMEHT (MOJy4eHHE M M3Y4YEeHHE CBOMCTB
- OCYILECTBJSTb NO3UTHUBHOE CTpAaTernyeckoe IOBEAEHHE B | HEOPraHMYECKUX W OpPraHMYEeCKUX BeleCTB, KaueCTBEHHbIE
pPa3JMUYHBIX  CUTyaUusiX, I[pOSBIATH  TBOPYECTBO M | peakLuu yIJI€BOJIOPOZIOB Pa3IMYHbIX KJIACCOB u
BOOOpakeHue, ObITh MHULIUATHBHBIM KHCJIOPOJICOMIepIKALIMX ~ OPraHMYeCKUX  BELIEeCTB, peLIeHue
Osnapnenue YHHMBepPCAJbHBIMHU PeryJISTHBHBIMH | 3KCIIEPUMEHTAJIbHBIX 33/1a4 M0 PAaCIO3HABAHUIO HEOPTAHUYECKUX
AEeHCTBUSIMU: U OPTaHMYECKHX BEIIECTB) ¢ COOIIOICHIEM MPaBHIT O€30MacHOTO
) IPHHSITHE ce0sl U APYTUX JIoAaeii: oOpaleHnsi ¢ BeIIeCTBAMH U J1aOOPaTOPHBIM O0OPYIOBaHUEM,
- TPUHUMATh MOTHBBI M apryMEHTHl JAPYrHX JoAed mnpu | popMynupoBaTh LeNM  HCCIENOBAHUS, MPENOCTaBIATH B
aHaJIN3€e Pe3yJbTaTOB JeATEIbHOCTH,; pa3nuYHON (opMe pe3ysbTaThl SKCIEPUMEHTa, aHATU3UPOBATh
- IPU3HABAThH CBOE MPABO U MPABO APYTHUX JIFOAEH Ha OIMUOKH;, | OLEHMBAThH X JTOCTOBEPHOCTH;
- pa3BUBaTh CIOCOOHOCTb TOHUMATh MUP C TIO3ULMH APYTOro
4eJIOBEKa,
OK 07. B o0J1acTH 3K0JI0rHY€CKOr0 BOCITUTAHHS: - ¢(OpMHUPOBATH MPEIACTABJICHHS. O XUMHYECKON COCTABIISIOIIEH
CopelicTBOBaThH - ¢(hOpMHUPOBAHHOCTD IKOJIOTHUYECKOH KYJIBTYPBI, TOHUMAHUE | €CTECTBEHHOHAYYHON KapTHHBI MUpPA, POJH XUMHH B MO3HAHUU
COXPaHEHUIO BIVMSIHASL ~ COLMAJbHO-SKOHOMUYECKUX  MPOLECCOB  HA | SBJIEHUH NPUPONbL, B (POPMHPOBAHUU MBILUIEHUS U KYJIbTYPbI
OKpY>KaroIlel cpenbl, | COCTOSIHUE NPUPOAHONM M COLMANBHOW CpeIpl, OCO3HAHWE | JIMYHOCTH, €€ (PYHKLUMOHAJIBHOH TIPaMOTHOCTH, HEOOXOIUMOMN
pecypcocOeperkeHuto, | riaobaapbHOro Xapakrepa SKOJIOTHIECKUX MPpodiieMm; ISl pellleHHus  MpPakTHYeCKUX  3a7ad U OKOJOTMYeCKHU
NPUMEHSITh 3HaHUs 00 | - MJIAHUPOBAHUE U OCYIIECTBJICHHE NEHCTBUI B OKPYy»Karoweil | 000CHOBAHHOTO OTHOLIEHHS K CBOEMY 3IIOPOBBIO U NMPUPOIHON
W3MEHEHUH KJIMMaTa, | Cpelleé Ha OCHOBE 3HaHMs IieNiell yCTOWYMBOIO Ppa3BUTHUSA | CPEIE;

TPHUHIIATIBI
OepeKIMBOro
NPOU3BOJICTBA,
3¢ eKTHBHO

YEJIOBEUECTBA,
AKTHUBHOC HECTIpUATUE
OKpPYJKaroIei cpene;

- YMCHUE NMPOTrHO3UPOBATH He6J'IaFOHpI/I$ITHbIe OKOJOI'n4YCCKUEC

NEUCTBUI, MNPUHOCAIIMX  Bpen

- yMeTb cOONIOAaTh NpaBUiIa 3KOJOTHYECKH LEJIecO00pa3HOro
noBeeHUss B ObITY W TPYOOBOH HEATENBHOCTH B ILEJNAX
COXpPAHEHHsI CBOErO 3[0POBbsi U OKPYKAKOINEW MNPUPOAHOU
CpEAbI, YUUTBIBATDH ONaCHOCTb BOSHeﬁCTBHﬂ Ha JKHUBBIC
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NEHCTBOBATH B
YpEe3BbIYANHBIX
CUTYyaLUsIX

MOCJIEICTBHS TIPENNPUHUMAEMbIX ACHCTBUMN, MPENOTBpaIIaTh
ux,
- pacuIMpeHHe
HaIPaBJIEHHOCTH,
- OBJIQICHNE HABBIKAMH YY€OHO-HCCIIEIOBATEIBCKOM,

MPOEKTHON U COLIMAIbHOMN AEATENbHOCTH,

OITbITa JACATCIIBHOCTH 3KOJIOTHISCKOM

OpPraHu3Mbl  OMNPEAEJEHHBIX  BELIECTB, IOHUMAas  CMBICT
MOKa3aTessi NPeeIbHON JOMYCTUMON KOHLICHTPALIUH,

- yYMETb MNOPOTHO3UPOBAThH, AHAJIU3UPOBATH M OLEHUBATH C
MO3ULIMH SKOJIOTHYECKOM O€30MaCHOCTH MOCIEACTBYsI ObITOBOM M
MPOU3BOACTBCHHON JAEATENbHOCTH YEJOBEKA, CBA3AHHOM C
nepepaboTKON BEIECTB; UCIOJIb30BATh MMOTYYCHHbBIE 3HAHUS IS
NPUHSTUST TPAMOTHBIX pEIICHWH TpodieM B CUTyalusX,
CBSI3AHHBIX C XMMHUEH,

- YMETb OCO3HaBaTb OIACHOCTDb BOSI[GP'ICTBPIH Ha JKHBBIC

OpraHWU3Mbl  ONPEAEJCHHBIX  BELIECTB, IOHUMAas  CMBICI
MoKas3aTeNnsl MPEAeNbHOM  JONMYyCTMMOW  KOHLEHTpALUH, W
NOSACHATP  HAa  TNpPHUMEpax  CIOCOOBl  YMEHBIIEHHA |

MPENOTBPALEHUs] HMX BPEAHOrO BO3AEHCTBUS HA OPraHU3M
YEJIOBEKa.

IIK 1.7. BpInonHATH
MEPOIPUSITHS 110
o0e33apaKuBaHUIO
NOMeIIeHUH u (1TH)
TePPUTOPUI

- YCTaHaBJMBaTb OCHOBAHUS IJIs1 MPOBEACHUsI MEPONPUATUI
1o 00e33apa’kMBaHUIO MOMELICHUH U (MJIN) TEPPUTOPHIA;

- OIpenensiTh LENH ACITENbHOCTH, 3a4aBaTb MapaMeTpel U
KPUTEPUU UX JOCTHXKEHMUS,

- BHOCUTb KOPPEKTHUBBI B
COOTBETCTBUE  PE3YJILTATOB
MMOCJICACTBHI AesTeIbHOCTH

- IJIAHUPOBAHUE U OCYLIECTBJICHUE NEUCTBUI B OKPY KAIOLIEH
cpene

JACATCIIbHOCTD, OLCHUBATH
HEJIAM, OLICHUBATb pucku

- yMeThb cOONIOAaTh NpaBUiIa 3KOJOTHYECKH LEJIecO00pasHOro
MOBE/IEHNUsl B TPYIOBOH MAESTENbHOCTH B LEISIX COXpaHEHUs
CBOErO 340POBbsl U OKPYKAOLIEH MPUPOAHON CPEabl, YUUTHIBATh
OMAaCHOCTb BO3AEHMCTBMSI Ha KUBbIE OPraHU3Mbl OIpeNeNIEHHBIX
BELIECTB, [IOHUMasl CMbICJI TIOKa3aTessl MpeaesbHON A0MyCTUMON
KOHLIEHTpaLUH;

- yYMeTb MpPOTHO3UPOBaTh, AHAJIU3UPOBATH U OLEHUBATb C
MO3UIHH 3KOJIOrHYecKol 0€30MacHOCTH NMOCIEACTBHSI OBITOBOH U
MIPOU3BOJCTBEHHON JEsTENIbHOCTH YeJOBEKa, CBA3aHHOW C
nepepabOoTKOI BEIECTB; UCTIOIb30BATh MOJYYSHHbIE 3HAHUS IS
MPUHSTUS TPAMOTHBIX PELISHUIA;

- YMETb OCO3HABaTh OMACHOCTb BO3/IEHCTBHUS Ha JKUBbIE
OpraHU3Mbl ONPEEIEeHHBIX BELIECTB, TOHUMasl CMbICII
MOKa3aTesisl NPeeIbHON JOMYCTUMON KOHLICHTPALUU, U
NOSICHATD Ha IPUMeEpPax CrocoObl yMEHbLICHHUS U
MPEeIOTBPALIEeH!s UX BPEHOIO BO3AEHCTBUS HA OPTaHU3M
YeJIOBEKa.

IIK 2.1. IIpoBoguTs
MOHUTOPUHT
MOTEHLUAIBHO
OMACHBIX

- YMEHHE MPOrHO3UPOBATh HEOIATONPUSATHBIE SKOJIOIMYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX ACHCTBUH, MpeAoTBpaLlaTh
HX;

- IUIAHUPOBAHNUE U OCYLIECTBJIECHUE AEHCTBUN B OKPY KAOLIEH

- yMeTb cOONIOAaTh NpaBUiIa 3KOJOTHYECKH LEJIecO00pa3HOro
IIOBEACHHUA B pr,[[OBOfI ACATCIBHOCTU B LEJIAX COXPAHCHUA
CBOErO 3J40POBbs U OKPYKAOLIEH MPUPOIHON CPenbl, yUUThIBATD
OIMaCHOCTb BOSHeﬁCTBHﬂ Ha JKHWBBIC OPraHHU3Mbl ONPCACICHHDBIX
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NPOMBIIIJICHHBIX 1
NPUPOAHBIX OOBEKTOB

cpene Ha OCHOBE 3HAHUs LieJIed yCTOWYNUBOIO Pa3BUTHUS
4eJIOBEYECTBA

BEILECTB, TOHUMAsi CMBICJ TTOKa3aTeNsl MPEeNebHON JOMyCTUMON
KOHLICHTPALIUU;

- yMeTh MPOTHO3UPOBATH, AHAIM3UPOBATH U OLEHUBATH C
MO3HUIUN SKOJIOTHYECKOM 0€30MaCHOCTH MMOCIENCTBHS OBITOBOM U
MPOU3BOACTBEHHON AESTEIBbHOCTH YEJOBEKa, CBSI3aHHOW C
nepepaboTKON BEIECTB; UCIOJIb30BATh MMOTYYCHHbBIE 3HAHUS IS
MPUHSTUS IPAMOTHBIX PELICHUH;

- YMETb OCO3HABaTh OMACHOCTb BO3/ICUCTBUS HA JKUBBIC
OpPraHU3MbI OMPENENICHHBIX BEIIECTB, TOHUMAs CMBICTT
MOKa3aTess NPeeIbHON JONMYyCTUMON KOHLICHTPALUH, U
MOSICHSITh Ha MPUMepax CrocOObl YMEHbIIEHUS U
MPENOTBPALIEHUS UX BPEIHOTO BO3ACUCTBHUSI HA OPTraHU3M
JeJIOBEKA.

IIK 4.6.
OcymecTBIATh
KOHTPOJIb 32
Oe3omacHOI
OpraHuszaluen u
NPOBENEHHEM
ra3oonacHsIx padboT
Ha OTACHBIX
MPOM3BOJICTBEHHBIX
o0BeKTax

- YMEHHUE MPOTHO3UPOBATh HEOIATOMPUSITHBIE SKOJOTHYECKIE
MOCJEACTBUS MPEANPUHUMAEMBIX ACHCTBUH, MPEeAOTBpaLlaTh
uX;
- TUIAHUPOBAHUE U OCYLIECTBJICHUE ACHCTBUI B OKPY>KatOLIEH
cpene Ha OCHOBE 3HaHMs LeJed MNPOBEAEHUs ra300MacHBIX

paboT Ha OMACHBIX MPOU3BOJCTBEHHBIX OOBEKTAX

- yMeThb cOONIOAaTh NpaBUiIa 3KOJOTHYECKH LEJIecO00pasHOro
MOBE/IEHNUsl B TPYIOBOH MAESTENbHOCTH B LEISIX COXpaHEHUs
CBOErO 340POBbs U OKPYKAOLIEH MPUPOSHON CPEabl, YUUTHIBATh
OMAaCHOCTb BO3AEHCTBUSI HA KHUBbIE OPTaHU3MbI OINpPEAENIEHHBIX
BELIECTB, [IOHUMAasl CMbICJI TIOKa3aTelsl NpeAebHON A0MyCTUMOMN
KOHLIEHTpaLUH;

- YMeTb MpPOTHO3UPOBaTh, AHAJIM3UPOBATH U OLEHUBATb C
MO3UIHH 3KOJIOrHYecKol 0€30MacHOCTH NMOCIEACTBHSI OBITOBOH H
MIPOU3BOJCTBEHHON JEsTENIbHOCTH YeJOBEKa, CBA3aHHOW C
nepepabOoTKOI BEIECTB; UCTIOIB30BATh MOJYYSHHbIE 3HAHUS IS
MPUHSTHS TPAMOTHBIX PELISHUIA;

- YMETb OCO3HABaTh OMAaCHOCTb BO3/IEHCTBHUS Ha JKUBbIE
OpraHU3Mbl ONPEEIEeHHBIX BELIECTB, TOHUMasl CMbICII
MOKa3aTesisl NPeeIbHON JOMYCTUMON KOHLICHTPALUU, U
NOSICHATD Ha IPUMeEpPax CrocoObl yMEHbLICHHUS U
MPEeIOTBPALIEHUS UX BPEIHOrO BO3AEHCTBUS HA OPraHu3M
YeJI0BeKa.
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1.4. Kosim4yecTBo 4ac0B HA OCBOCHHE Y4eOHOH AUCHUIIHHBI
OO6beM 00pa30BaTENBHOM MPOrpaMMbl JUCHUIUIMHBL 72 Yaca, B TOM YHCIIE:
B (hopMe MPAKTUUECKON MOArOTOBKM 6 4acoB,
OcCHOBHOE coniepxanue 66 vaca,
B TOM YHCIIE, TEOPETHUECKOE 00yueHue 34 yaca,
71a00PaTOPHBIX U MPAKTHYECKUX 3aHATHH 32 yaca.

[TpomexxyTodHas arrectaius B BUAE AMPHEPEHIUPOBAHHOTO 3a4€TA.



2 CTPYKTYPA U COAEPKAHUE YYEBHOM AU CIIUITJIMHBI

2.1. O0beM yueOHOI THCUHIIMHBI H BUABI Y4e0HOii padoThI

Bun yueOHoI paboThI

O0beM B yacax

O6mbem 0bpa3oBaTeIbHON MPOrpaMMbl AUCLUTUTHHBI 72
B T.U.

OcHOBHOE conepKaHne 66
BT. .

TeopeTnyeckoe oOydeHue 34
IpPaKTUYECKUE 3aHATUS 22
nabopaTopHbIe 3aHSITHS 10
IIpodeccrnonanbHO-OpUEHTHPOBAHHOE coaepkaHue ((hopMa MPaKTHIECKOM p

MIOJITOTOBKH)

BT. 4.

MPAKTUYECKUE 3aHATUSA 6

IIpomeskyTounast arrectamus B popme nudpepeHInpoBaHHOTO 3a4eTa
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2.2. TemaTu4yecKuii JIAH U COAEP:KaHUE Y4eOHOH AUCHUIITIMHBI
OVIL10 XUMUA

Haumenosanue Cooeparcanue yue6Ho20 Mmamepuaia, I1abopamopunsle u NPAKMUYECKUe 3aHAmus., Konuuecmeo Vposenw
Ppazoenos u mem CamMocmosimeibHast PAGOMAa OOYYAIUUXCSL yacos 0CB0eHUs.
OcHoBHoOe coaep:kaHHe
Pa3zges 1. OCHOBBI CTPOEHHS BeleCTBA 6
Tema 1.1. OcHOBHOE coepRaHUe 4 1
Crpoenne atomoB | Teopernueckoe o0yueHue 2
XUMAHECKHIX CoBpeMeHHasi MOZIENb CTPOeHust atoMa. CUMBOJIMYECKUI SI3bIK XUMUH. XUAMUYECKU DJIEMEHT.
SJIEMCHTOB 1 DnekTpoHHass KoHurypauust aroma. Kiaccudukanuss XUMHUYECKHX DJIEMEHTOB (s-, p-, d-
fipupona 3JIEMEHTHI). BajIeHTHbIE 3IEKTPOHBI. BaNeHTHOCTD, DNEKTPOHHAS MPUPOIA XMMHUYECKON CBA3M. 2
XHUMUHECKOU CBASH |73 ek TpoOTPUIIATENBHOCTL. BUABI XUMHUYECKON CBA3M (KOBAJEHTHAs, MOHHAs, METAJUINYECKas,
BOJIOpOAHAsI) U cIocoObI ee 0Opa3oBaHUs
IIpakTHueckoe 3anssTHe Ne 1 2 2
Pemenue 3amaHuii Ha UCMONB30BAHME XUMHUYECKOW CHUMBOJIMKM M HA3BAHWUM COEAWHEHHI IO
HOMEHKJIATYPE MEKIYHAPOIHOTO COK3a TEOPETHYECKOM M MPUKIATHON XUMHK U TPUBHAJBLHBIX
Ha3BaHUM [l COCTaBJEHWs XUMHYECKMX (DOPMyYJ JIBYXaTOMHBIX COEIUHEHHM (OKCHIOB,
CyIb(UIOB, TUAPUIOB ¥ T.I1.) U APYTUX HEOPTAaHUUECKUX COENUHEHHUM OTIEIbHBIX KJIACCOB. 2
[pakTHuecKHe 3a7aHusi HAa YCTAHOBIEHHME CBSI3H MEXKIY CTPOSHHEM aTOMOB XUMHYECKUX
SJIEMEHTOB M MEPUOIMIECKUM M3MEHEHHEM CBONUCTB XUMUYECKUX 3JIEMEHTOB U UX COEAUHEHHUI
B COOTBETCTBUH C NoJokeHueM llepuoanueckoi CUCTEMBIL.
Tema 1.2. OCcHOBHOE coepKAHHE 2 2
Ilepuonnueckuii Teoperuueckoe o0yueHue 2
3aKOH 1 TAOMMIA  [[Teppommeckas crcrema xummdeckux snemenTos J1LU. MeHaeneesa. OU3MEeCKHii CMbICI
AW Menneneesa  ([Tepponmueckoro saxona JI.U. MeHzeneesa. 3aKOHOMEPHOCTH H3MEHEHHS CBOHCTB
XUMHUYECKUX JIEMEHTOB, 00Pa3yeMbIX UMM MPOCTHIX U CJIOKHBIX BELIECTB B COOTBETCTBUH C
MOJIOXKEHUEM XUMHUYECKOro 351eMenTa B [lepuoauyeckoii cucteme. MupoBo33peHYecKoe U
Hay4HOe 3HaueHue llepuoanueckoro 3axona /I M. Menneneesa. [Ipornossr /I U. Menaeneesa. 2

OTKpBITHE HOBBIX XUMHUYECKHUX 3JIEMEHTOB.

Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKHUX 3a1aHUI HA XapaKTEPU3ALIHIO
XUMHYECKHX 3JIEMEHTOB «MeTanueckre / HeMeTaJUTMYeCKHe CBOWCTBRA,
3JIEKTPOOTPULIATEIbHOCTh XUMUUYECKUX 3JIEMEHTOB B COOTBETCTBUU C UX HJIEKTPOHHBIM




HaunmeHoBaHue
pasfenos U Tem

Copep>KaHue y4eb6HOro MaTepuana, nabopaTopHble 1 NPaKTUYeCKne 3aHAT WS,
camocToATenbHas paboTa obyyaroLmxcs
CTPOEHMEM M MOMOXKEHNEM B MEPUOLNYECKON CUCTEME XMMUYECKMX 3neMeHToB .U
MeHgeneeBa»

Pa3gen 2. Xumnyeckune peakumnm

Tema 2.1. Tunbl
XUMUYECKNX
peakunii

Tema 2.2.
ANEKTPONUTMYECKAS
avccoumaums n
NOHHbIA 0O6MEH

OcHoBHoOe cogepxaHue

TeopeTuyeckoe 0byyeHne

Knaccuumkayms n TUnbl XMMUYECKUX peakLnii ¢ y4acTeM HEOPraHNYecKnX BeLLEeCTB.
CocTaBfieHue ypaBHeHWI peakuuii COeAMHEHNS, Pa3fioXKeHWs, 3aMeLleHns, 0OMeHa, B T.4.
peakunii ropeHns, OKUCNIEHNA-BOCCTAHOB/IEHUS.

YpaBHEHUS OKUCNEHUA-BOCCTAHOBMIEHUA. CTeneHb OKUCeHNs. OKUCNUTENb U BOCCTAHOBUTESb.
CocTaBnieHue v ypaBHVBaHMe OKUCINTENbHO-BOCCTAaHOBUTE/IbHBLIX PeaKL il MeTOL0M
3N1eKTPOHHOro 6anaHca. OKMUCINTENbHO-BOCCTAHOBUTE/IbHbIE PEaKL N B NPUPOLE,
NPOW3BOACTBEHHbIX MPOLLECCaxX U XWU3HeAeAaTeIbHOCTM OpraHu3mMoB

MpakTnyeckoe 3aHATUA Ne 2

KonnyecTBeHHble OTHOLWEHUA B XUMWW. OCHOBHbIE KO/MIMYECTBEHHbLIE 3aKOHbI B XUMUW W
pacuyeTbl MO YpaBHEHWUSM XUMUYECKUX peakumii. Monb Kak efMHULA KOMMYecTBa BeLLecTBa.
MonsipHas macca. 3aKOHbl COXpPaHEHUS Macchbl U 3HEPrnn. 3akoH ABoragpo. MonspHbIi 06bem
rasoB. OTHOCMTeNbHas MJOTHOCTb rasoB. PacyeTbl MO YpPaBHEHUSM XMMWUYECKUX peakuuii c
1Crosb3oBaHMEM Macchbl, 06bema (HopMasibHble YCN0BKA) ra3os, KONMYECTBa BELLLeCTBa

OcHoBHoOe cogepxaHune

TeopeTuyeckoe 06yyeHne

Teopuns 3NEKTPOAUTUYECKON anccoumaumn. VoHbl. DNEKTPONUTbI, HE3NeKTPonuTbl. Peakuuu
MOHHOro 06meHa. CocTaBneHve peakuuii MOHHOrO OOMeHa MyTeM COCTaBNeHUS UX MOMHbLIX U
COKpaLeHHbIX WOHHbIX ypaBHEHWUA. KMCNOTHO-OCHOBHbIE peakumu. 3afaHus Ha COCTaB/ieHue
MOHHBIX peakuuia

NabopaTopHoe 3aHATUA Ne 1

NabopaTopHas paboTta “Tunbl XUMUYECKNX PeaKLnin”.

WccnepgoBaHue TMNOB (MO COCTaBY M KONMYECTBY MCXOAHbIX Y 00pa3yHOLLMXCS BELLECTB) U
MPU3HAKOB XMMUYECKMX peakumii. MpoBefeHne peakuuii MOHHOrO 06MeHa, onpeaeneHne cpeabl
BOAHbIX PacTBOPOB. 3aJaHNs Ha COCTaBNEHMNE MOHHBIX peakLumil

MpakTnyeckoe 3aHATNA Ne 3

KonnyecTBo
yacoB

10

YpoBeHb
OCBOEHMA
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HaunmeHoBaHue
pasfenos U Tem

Pasgen 3.

Tema 3.1
Knaccugukauus,
HOMeHK/aTypa u
CTpOeHue
HeopraHn4yecKmnx
BeLLleCTB

Tema 3.2. dusunko-
XUMUYeCcKue
CBOMCTBa
HeopraHM4yeckKux
BeLLleCTB

Cogep>kaHue yue6HOro maTepuana, nabopaTopHble ¥ NPakTUYeCKne 3aHA TS,
caMocToATeNbHasa paboTa obyyatoLwuxcs

KoHTponbHas paboTa. CTpOeHMe BELLECTBA U XUMUYECKIE peakLum
CTpoeHue 1 CBOCTBA HEOPraHNYECKNX BELLLECTB

OcHoBHoOe cogepxaHune
TeopeTuyeckoe 06yyeHne

MpeameT HeopraHNYecKon xmmun. Knaccupukauma HeopraHmyecKnx BeLlecTs. IpocTbie 1
CNoXHble BewecTBa. OCHOBHbIE K/1aCCbl CNOXHbIX BELLECTB (OKCUAb!, TMAPOKCUAbI, KNCMOTbI,
conv). B3aMmocBsi3b HeOpraHNMYeCcKmx BelLecTB. ArperatHble COCTOAHUSA BeELLeCTBa.
KpucTtannuyeckne n amopHble BelecTsa. TUnbl KPUCTANIMYECKMX PELLETOK (aTOMHaS,
MOJIEKY/IAPHAsA, MOHHAA, MeTalInyeckasn). 3aBUCUMOCTb (PM3UYECKMX CBOMCTB BeLLecTBa OT
TUNA KPUCTaNIMYECKOW peLleTKN. 3aBUCUMOCTb XMMMNYECKO aKTUBHOCTU BELLECTB OT BUAa
XUMWUYECKOWN CBA3W W TUMNa KPUCTAN/IMYECKOMN pelleTKU. MpuynHbel MHOroo6pasns BeLLecTB

MpakTnyecKoe 3aHATUA Ne 4

HomeHknaTypa HeopraHM4eCcKmnx BeLLEeCTB: Ha3BaHWe BELLeCTBa MCXO0AA U3 UX XUMUYECKOW
(hOpMY/ibl NN COCTaB/IEHNE XUMUYECKON (DOPMY/bl UCXOLA U3 Ha3BaHWA BeLLecTsa Mo
mexxayHapogHon (MHOMAK) nnv TpyBuasbHON HOMEHKATYPE.

PelweHne npakTUYecKMX 3afaHui MO K1acCU(MKauun, HOMEHKNaType W XUMWYECKUM
(hopMynam HeopraHM4yecKMUxX BeLLeCTB pPa3/InyHbIX KnaccoB (yrapHblil ras, Yrnekucsblid ras,
aMmMuak, ralleHas W3BecTb, HeralleHas W3BeCTb, NMWUTbeBas cofa W [PYrux): HasbiBatb U
COCTaB/ATb (POPMY/Ibl XMMUYECKNX BELLECTB, ONPeLensiTh NPUHALIEXHOCTb K Knaccy.
VCTOUYHMKN XMMUYECKO MH(opMaL M (CpeAcTB MaccoBoi MHopmMauun, cetb IHTEpHeT 1
apyrue). IMouck nHpopmMaLmMm No Ha3BaHUAM, UAEHTU(UKATOpaM, CTPYKTYPHbIM (hopMy/am
OcHoBHoOe cogepxaHune

TeopeTuyeckoe 0by4eHne

MeTannbl. O6wue QU3NYECKME N XMMUYECKME CBOMCTBA MeTannoB. Cnocobbl MOMy4veHus.
3HayeHVie METaN/I0B U HEMETA/INIOB B NPUPOLE W XU3HeLeATe/IbHOCTU Ye/0BeKa U OpPraH13Mos.
Koppo3usa meTannos: BUAbl KOPPO3nKM, CNOCO6bLI 3aLLMUThbl METIOB OT KOPPO3UK

HemeTtannbl. O6wme hr3nmyeckme M XMMMUYECKMEe CBONCTBA HEMeTaNN0B. TUMWYHbIE CBOWCTBA
HemeTannos V- VII rpynn. Knaccudumkaums v HOMeHKNatypa COeAMHEHWIA HeMeTanfoB.
KpyrosopoTbl 6UOreHHbIX 3/1EMEHTOB B NpUpoje

KonnyecTBo
yacoB

2

16
4
2

YpoBeHb
OCBOEHMA
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HaunmeHoBaHue
pasfenos U Tem

Tema 3.3.
NaeHTudukayms
HeopraHN4ecKmx
BeLLEeCTB

Pasgen 4.

Tema 4.1.
Knaccugukayms,
CTPOEHME U
HOMeHKaTypa
OpraHnyeckmnx
BeLLECTB

Cogep>kaHue yue6HOro maTepuana, nabopaTopHble ¥ NPakTUYeCKne 3aHA TS,
caMocToATeNbHasa paboTa obyyatoLwuxcs

XMMMYeCKMe CBOWCTBA OCHOBHbIX K/1acCOB HEOPraHWYeCKMX BeLLecTB (OKCUAO0B, MMAPOKCMAO0B,
KUCNOT, CoMei 1 Ap.). 3aKOHOMepPHOCTU B M3MEHEHUM CBOMCTB NPOCTbIX BELLEeCTB, BOAOPOAHbIX
COEeIMHEHWI, BbICLUMX OKCUAOB U MMAPOKCULOB
MpakTnyecKoe 3aHATUE Ne 5
CocTaBfieHMe YpaBHEHWUA XMMWYECKUX peakuuili € y4yacTMeM MPOCTbIX U CNOXHbIX
HeopraHM4eCcKUX BELLECTB: MeTa//IOB U HeMeTal/0B; OKCUAOB METa/l0B, HEMETasIoB |
amMm(OTEPHbIX 3/1EMEHTOB; HEOPraHUYecKUX KUCNOT, OCHOBaHWA U aM(POTEpPHbIX TMAPOKCUAOB;
HeOpraHNMYeCcKMxX CONel, XapaKTePU3yLMX NX CBOCTBA.
PelleHVe NpPaKTUKO-OPUEHTUPOBAHHbLIX TEOpeTUYEeCKUX 3afaHWi  Ha CBOICTBA, COCTaB,
nofyyeHve 1 6e30MacHOe WUCMOMb30BaHWE BaXKHEWLIMX HEOpraHWYecknMX BeLLeCTB B ObITy ©
NPaKTUYeCcKON AeATeNbHOCTU YenoBeka
OcHoBHoOe cogepxaHue
JNabopaTopHas pa6oTa Ne 2

NabopatopHas paboTa «aeHTUDUKALNA HEOPraHNYECKNX BELLLECTB».

PelleHne aKCnepMMeHTa/IbHbIX 334a4 N0 XMMWUYECKUM CBOWCTBAM METa/l/IoB U HEMEeTasn1oB, no
pacno3HaBaHWO W NONYYEHUO COeAUHEHUI METaI0B Y HEMETA/I/OB.

NpoeHTuunkaums HeopraHMYeckKMX BeLecTB C WCMO/Ib30BaHWEM UX  (DU3NKO-XUMUYECKUX
CBOMCTB, XapaKTepHbIX KauyeCTBEHHbIX peakuuil. KayecTBeHHble peakuum Ha Ccynbgar-,
KapboHaT- 1 X/I0pUA-aHUOHbI, Ha KaTUOH aMMOHWS

MpakTnyeckoe 3aHATHE Ne 6

KoHTposnbHas pabota. CBONCTBa HEOPraHNYeCKUX BELLECTB

CTpoeHMe 1 CBONCTBA OPraHNYeCcKmnX BeLLeCcTB

OcHoBHoOe cogepxaHune

TeopeTuyeckoe 06y4eHne

MosBneHne 1 pa3BUTME OPraHNYECKOW XMMUMN KaK HayKu. MpegMeT opraHMyYecKon Xummun.
MecTo 1 3HauYeHMe OpraHNYeCKO XMMUMN B CUCTEME €CTECTBEHHBIX Hayk.

XMMMYeCKoe CTPOeHMe KakK MopsfoK COeAVMHEHWS aTOMOB B MOJIEKy/e COracHO  UX
BaleHTHOCTW. OCHOBHblE MONOXEHMS TEOPUM XMMMWUYECKOTr0 CTPOEHUS  OpraHMYecKmx
coeauHeHnii A.M. byTnepoBa. YrnepoaHbli CKeNeT OpraHM4Yeckoi Mosnekysbl. 3aBUCMMOCTb
CBOICTB BELLECTB OT XMMUYECKOTO CTPOEHNS MOMEKY/. 3o0Mepusi n n3omepbl.

MoHATNE O (PyHKUMOHaNbHOM rpynne. Pagmkan. MpuHUMNbI KnaccuguKauum opraHu4eckmnx

KonnyecTBo
yacoB

YpoBeHb
OCBOEHMA
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Haumenoesanue
pazoenos u mem

Cooeporcanue yuedno2o mamepuana, 1abopamopHvie u NPAKMUYecKue 3aHsamus,
CamMocmosamenvHas paboma ooyuarouuxcsl

Konuuecmeo
yaCcos

Ypoesens
0CB0eH1s

coeanHeHUl. MexayHapoaHasi HOMEHKJIATypa M MPHHLUIB HOMEHKJIATYPbl OPTaHHYECKHX
coenuneHuii. IloHsTne 00 a3oTcomepkamuX COENUHEHHSK, OWOJOTHYECKH AaKTHBHBIX
BeIecTBax (yrieBonax, *upax, Oenkax u ap.), BBICOKOMOJEKYJSIPHBIX COETMHEHUSIX (MOHOMED,
NOJIMMEP, CTPYKTYPHOE 3BEHO)

[paxkTuueckoe 3anaTue Ne 7

Homenknatypa  OpraHM4ecKMX  COCAMHEHHWH  OTAENbHBIX  KJIAcCOB  (HACBHIIICHHBIE,
HEHACBILIEHHbIE M apOMAaTHYECKHE YIJIEBOIOPOIbI, CIUPTHI, (EHOJBI, aJbIETHIbl, KETOHBI,
KapOOHOBBIE KHUCIOTHI U Ap.) COCTaBIEHHE IMOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (HOpMYJ
OpPraHUYeCKUX BELIECTB OTAEIbHBIX KJIACCOB, MCIOJb3Yysl UX HA3BAHMS IO CUCTEMATUYECKOU U
TPUBHAJIBHON HOMEHKJIAType (3THIICH, alleTUICH, TIHLUEpHH, (eHON, GOopMabIAEerua, YKCYCHAs
KUCNIOTa, rUuuH). Pacuersl mpocreiimed (GpopMysbl OPraHUYECKOH MOJIEKYJIbI, UCXOAS W3
3JIEMEHTHOTO cocTaBa (B %0)

Tema 4.2. CpoiicTBa
OpraHu4veCcKux
COeUHEeHUN

OcHoBHoOe cogepkaHue

12

TeopeTnueckoe o6yueHue

DU3NKO-XMMUYECKHUE CBOHCTBA OPTaHUYECKUX COCAMHEHUI OTIENBbHBIX KJIACCOB (OCOOEHHOCTH
KJIacCU(pUKALIMK U HOMEHKJIATYPbl BHYTPH KJIAcCa;, TOMOJIOTHUECKUH psix U obmast popmyna,
n30MepHst, GU3HUECKHE CBOMCTBA, XMMUYECKHUE CBOWCTBA;, CITOCOOBI MOTYyUEHUS):

— TpeneNbHbIe YIJIEBONOPOnAbl (aJIkaHbl W LMKIJIOANKaHbl). ['OpeHHMe MeTaHa Kak OOUH U3
OCHOBHBIX HCTOYHUKOB TeIJIa B TPOMBIIUIGHHOCTH U ObiTy. CBOWCTBA MNPUPOIAHBIX
YIJIEBOJOPOAOB, HAXOXKACHHUE B PUPOJIE U MIPUMEHEHUE aJIKAHOB,

— HemnpeeNnbHble (AJKEHBI, AJIKIUHBI U aJIKQANEHbI) U apOMATHYECKHE YIJIEBONOPOIbL. 1 opeHue
ALETUIICHA KAK HCTOYHUK BBICOKOTEMIIEPATYPHOI O MJIAMEHU AJI1 CBAPKHU U PE3KH METAJIJIOB

— KHCJIOPOACOAEpIKaIre COSAMHEHUs (CUPThl U (EHOJbI, KapOOHOBBIE KHCIOTHI M 3(UpBHI,
aNbIeruibl U KETOHBI, JKUPBI, yriaeBoabl). lIpakTudeckoe NPUMEHEHUE STHIIEHTIIHKOJS,
rmuuepuna, perona. [Ipumenenne Gpopmanbaernna, aleTanbIerinna, yKCyCHONH KUCIOTEL. Mbuia
KaK COJIM BBICINMX KapOOHOBBIX KUCJIOT. MOrOINe CBOHCTBA MbLIA

— aszoTcopeprKallie COeAMHEHUs (aMHHBI U aMHHOKHUCIOTHL Oenku). BricokoMonexynspHbie
coenHEeHUs (CHHTETHYeCKHe W OMOJOrMYeCKH-aKTHBHbIE). MOHOMEp, NOJIHMEp, CTPYKTYypHOE
3BeHO. [lonnmepusanus STHIEHa KaK OCHOBHOE HAIPABIICHNE €T0 UCIIOIb30BAHUSL.
I'eneTnyeckas CBsi3b MEXKAY KJIaCCAMH OPTraHMYECKHX COSIUHEHHH

[paxkTuueckoe 3anaTue Ne 8
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HaunmeHoBaHue
pasfenos U Tem

Tema 4.3.
NaeHTudukayms
OpraHnyeckmnx
BELLECTB, UX
3HayeHue un
NpUMeHeHue B
ObITOBON K
NPOV3BOLCTBEHHOW
LesTe/IbHOCTU
yesioBeKa

Cogep>kaHue yue6HOro maTepuana, nabopaTopHble ¥ NPakTUYeCKne 3aHA TS,

caMocToATeNbHasa paboTa obyyatoLwuxcs
CBoWicTBa OpPraHNMYecKUX COeAMHEHUI OTAeNbHbIX K1accoB (TPMBMAIbHAs M MeXAyHapogHas
HOMEHK/MaTypa, XWUMW4YECKMe CBOMCTBA, CMOCOObI MNOMy4YeHWs): npefesibHble (a1KaHbl U
LUMKNOaNnKaHbl), HenpegesnbHble (a7KeHbl, afKWUHbl W ankagueHbl) U apoMaTUyeckue
YrneBoAopoabl, CNUPTbl U (DEHOMbI, KapOOHOBbIE KUCMOTbl U 3(Mpbl, anbAernibl U KeTOHbI,
aMWHbl N aMWHOKWUC/OTbI, BbICOKOMOJIEKY/IAPHbIE COefMHeHUs. 3afaHua Ha COocTaBfeHue
YPaBHEHUIA XUMUYECKUX peakuuil C y4yaCTMemM OpraHuMyeCKUX BeLLECTB Ha OCHOBAaHUM WX
cocTasa M CTPOeHWS

lMpakTnyeckoe 3aHATHE Ne 9

CocTtaBneHne cxem peakuyuii (B TOM 4umcCie NO MNPEASIOXKEHHbIM LIeNoYKaM MNpeBpaLLeHunii),
XapaKTepusyoLWmx XMMUYECKNe CBOMCTBA OPraHWYecKUX COefUHEeHWA OTAeNbHbIX K/1accos,
Cnocobbl WX MNOAYYeHWS W Ha3BaHWE OPraHUYeCKMX COEAMHEHWA N0 TPMBUAIbHOW WK
MeX/AyHapoAHOW cucTeMaTUYeCKO HOMEHKNAaType.

PelleHne MNpaKTUKO-OPMEHTUPOBAHHbLIX TEOPETUYECKMX 3aflaHWii Ha CBOWCTBA OPraHMYecKmx
COeAUHEHUI OTLeNbHbIX K1accoB

NabopatopHasa paboTta Ne 3

NabopaTopHas paboTa “INpeBpaLleHnst opraHUYecKUX BeLEeCTB MPU HarpesaHUn".

MonyyeHne aTWMEHA W M3y4YeHWe ero CBOWCTB. MopgenvMpoBaHWe MOMEKYN U XUMUYECKUX
npeBpaLLeHnii Ha NpUMepe 3TaHa, 3TUMIeHa, aleTuieHa v ap.

OCHOBHOe cofepxaHue

TeopeTuyeckoe 06y4eHne

BuoopraHuyeckme coeguHeHus. NprMeHeHre 1 Buonornyeckas posb yrnesogoB. OKuCeHue
YINeBOLOB - WCTOYHMK 3HEPrumn >XMBbIX OpraHn3mos. O6nactv npuUMeHeHWs aMUHOKUCOT.
MpeBpalleHns 6enKOB NULLM B opraHn3me. buonornyeckune yHkUMM 6enKoB. Bronoruyeckme
(YHKL MU XKXNPOB. PONb OpraHMYecKon XMMnm B peLeHnmn npobeM nuiLesoli 6e30nacHoOCTM
Ponb OpraHMYecKon XnMumn B peLeHmMmn nNpobemM 3HepreTMYecKon 6e30nacHOCTH, B Pa3BUTUM
MeAULMHBI, CO3LaHMN HOBbIX MaTepuasioB, HOBbIX WCTOYHWKOB 3HEPrUM (anbTepHaTUBHbIE
NCTOYHMKN 3Heprmm). ONacHOCTb BO3AECTBMS Ha XXMBble OPraHn3mMbl OpPraHMYeCKMX BeLLecTB
OTAeNbHbIX KnaccoB (yrnesofopofbl, CNUPTbl, (PEHOSbl, XN0POPraHUYeckue Mpon3BOLHbIE,
anbAerngbl v ap.), CMbICN Nnokasatens npegebHo 40NYCTUMON KOHLEHTpaLum

NabopatopHas pa6ota Ne 4

KonnyecTBo
yacoB

YpoBeHb
OCBOEHMA
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Haumenoesanue
pazoesnos u mem

Cooeporcanue yuedno2o mamepuana, 1abopamopHvie u NPAKMUYecKue 3aHsamus,
CamMocmosamenvHas paboma ooyuarouuxcsl

Konuuecmeo
yaCcos

Ypoesens
0CB0eH1s

JlaboparopHas padora: “UnenTudukanys opraHUUECKUX COSAMHEHUN OTEBHBIX KJIACCOB™
WUnentudukanys OpraHUYeCKUX COSAMHEHUN OTHEJIbHBIX KJIACCOB (HAa MpPUMEpPE albIAeTHUIOB,
Kpaxmajia, YKCyCHOH KHCJIOTBI, OEJKOB M T.I.) C HCIOJBb30BAHHEM UX (HU3HUKO-XUMUYECKUX
CBOWCTB M XapaKTEepPHBIX KAaYeCTBEHHBIX peakiuil. JleHaTypamusi Oenka TpuU HarpeBaHHH.
IlBerHble peakuu OenkoB. BO3HHUKHOBEHHE aHATUTUYECKOTO CHTHAJa C TOYKHU 3PEHHS
XUMUYECKMX  TPOIECCOB TPH MPOTEKAHWM KAYeCTBEHHOH pEeaklWu, TO3BOJISIOLICH
UACHTU(DHUIUPOBATH MPENJIOKEHHbIE OPraHUYECKIE BEIIECTBA

[IpaxkTuueckoe 3ansiTue Ne 10

KonTtpoabnas padora. CTpykTypa U CBOMCTBAa OPraHUYECKHUX BELIECTB

Pazgea 5.

Kunernueckne TEPMOAHHAMHUYCCKHE 3AKOHOMEPHOCTH TIPOTCKAHHA XHMHYCCKHX
peakumu

Cxopoctb
XUMHUYCCKUX
peaKLnil.
XUMHUUYECKOE
paBHOBECHE

OcHOBHOe cofepKaHue

TeopeTnueckoe odyuenue

Nl &~ ||

CKkopocTh peakLuy, €€ 3aBUCUMOCTb OT pa3jM4YHBIX (PAKTOPOB: MPUPOABI PEArHPYIOLINX
BEILIECTB, KOHLEHTPALMM PEArHpPYIOLIUX BELIECTB, TEMIEPaTypbl U IUIOLAAU PEAKLUOHHOU
noBepxHOCTH. TeroBble 3¢ (HEKTH XUMHUECKUX PeaKuil. DK30- U SHAOTEPMUUECKUE, PEAKIIHH.
OO6patuMocTh peaknuii. XUMHUECKOE PABHOBECHE U €r0 CMELIEHHE MO/ NeHCTBHEM Pa3InIHbBIX
(akTOpOB (KOHLEHTpALMsl PEAareHTOB WJIM NMPOAYKTOB PEAaKLUH, JABICHHE, TEMIIEpPaTypa) s
CO3[aHUsl ONTUMAJIbHBIX YCJIOBUN NPOTEKaHUs XuMudecknux npoueccos. IIpunnun Jle Ilatense

IpakTuueckoe 3ansaTue Ne 11

Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUH Ha aHaidu3 (PakTOpoB, BIMAIOIIUX HA
U3MEHEHHE CKOPOCTH XUMHYECKON PEaKIHH, B T.4. C TO3ULUI 3KOJOTHUECKH LeNeco00pa3HOro
NOBEACHUSI B OBITY W TPYAOBOH OESITENBPHOCTH B ILENSX COXPAHEHHs CBOErO 3/I0POBBbS U
OKpY>Karolel NpUPOIHON Cpeabl.

Pemenne nmpakTUKO-OPUEHTUPOBAHHBIX 3afaHUil HAa npuMmeHenue npuHuuna Jle-Illatense nms
HAXOJKICHUS HATPABJICHUS] CMELICHHUs PABHOBECHS] XUMHUYECKOW PEakLMH U aHaIu3 (aKkTOpOB,
BJIMSIIOLIMX HA CMELIEHNEe XUMUYECKOr0 pABHOBECHSI

Pazgea 6.

PacTBopbl

Tema 6.1.
ITousrue o

OcHoBHoOe cogepkaHue

TeopeTnueckoe odyuenue
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Haumenosanue Cooeporcanue yuedno2o mamepuana, 1abopamopHvie u NPAKMUYecKue 3aHsamus, Konuuecmeso Ypoesens
paz0enos u mem CAMOCMOSIMeIbHASL PadOmMa 00YYAIOUUXCSL uacos OCBOCHUS
pacTBOpax PactBopenne kak (Qusuko-xummueckuii mpouecc. PactBopel.  CrocoObl HPUTOTOBJICHHS
pactBOpoB. PacTBOopuMocTb. MaccoBasi oJil pacTBOpPEHHOro BelecTa. CMbICH MOKas3aTess
MpeNeSbHO NONYCTUMOM KOHLEHTPALUMHM M €ro HUCIHOJb30BAHHWE B OLEHKE 3KOJOTHYECKOU
0e30MmacHOCTH.
[IpaBuna 3KOJNIOTHYECKU LEIECOOOPA3HOTO MOBEACHHUS B OBITY M TPYAOBOH AEATENBHOCTH B 2
LEesIX COXPAaHEHWsl CBOErO 300pPOBbs M OKPYKAKOIIEW MNPUPOIHOM Cpenbl, OMNAaCHOCThb
BO3/EICTBUS Ha KUBbIE OPraHU3MBbI OIPEEIECHHbIX BEIIECTB.
Pemenue npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN HAa PacTBOPBI, HMCIONb3yeMblE B
OBITOBOM U POM3BOJCTBEHHOM NESITEIHbHOCTH YEJIOBEKA
Tema 6.2. OcHOBHOE coep:RaHue 2 2
Hccnenosatue JlaGopaTopHas padora Ne 5 2
CBOUCTB PaCTBOPOB 114 60patopHas pabota «[IpUroToBieHn TBOPOB»
patopHas pabora «lIpurorosiaeHue pacTBOPOBY.
[IpuroroBneHne pacTBOPOB 3aJaHHOM (MaccoBo#, %) KOHLEHTpanmuu (C MPAKTHKO- )
OPUEHTHUPOBAHHBIMH BOMPOCAMH) U ONIPENENIEHUE CPENbl BOIHBIX PACTBOPOB.
Pemenne 3apa4 Ha NPUTOTOBJIIEHUE PACTBOPOB
IIpodeccuonaibHO-OpHEeHTHPOBAHHOE coaepkaHue (opMa NPAKTHYECKOH MOATOTOBKH)
Paszpen 7. Xumus B ObITY M IPOM3BOJACTBEHHOMH JesITeJIbHOCTH YeJI0BeKa 3
Xumusi B ObITY U _ |OcHoBHOE cogepxaHue
TPOH3BOACTBCHHOM IlpakTHyeckHe 3aHATHS 6
ACATCILHOCTH Hoseillune ROCTUXKEHHUS XUMHUYECKOM HAyKW U XUMHUYECKOH TexHosoruu. Ponp Xumuu B
Hesioseka 0o0eCrieuyeHn HKOJIOTHYECKOHW, JHEPreTUUeCKOM M TMHUINEeBOH Oe30MacHOCTH, pPa3BUTHH
menuuuHel. [IpaBuia moucka M aHANM3a XUMHUYECKOW WHPOPMALMK W3  Pa3IMYHBIX 2
UCTOYHUKOB (Hay4yHasi 1 yueOHO-Hay4HAas JIUTEPaTypa, CPEACTBa MACCOBOH MH(OPMAIIUH, CETh
WHTepHeT)
ITouck u aHanu3 KeHCOB O MPUMEHEHHMM XUMHUYECKHMX BEILECTB U TEXHOJOTUH C y4eToM
Oynymeili npodeccHOHANbHON NESTENPHOCTH IO TEeMaM: BaXKHEHINNE CTPOUTENbHBIC
MaTepuaibl, KOHCTPYKLMOHHbIE MaTepHUalibl, KPAacKH, CTEKJIO, KepaMHKa, MaTepuaibl s
3JIEKTPOHUKH, HAHOMATepHUabl, TEKCTHJIbHbIE BOJIOKHA, HCTOUYHUKU DHEPrUu, OpraHuveckue U 4

MHHEpaJIbHbIE YAOOPEHMsI, JTEKapCTBEHHBIEC BEIIECTBA, OBITOBAS XHMUSI.
3ammra: IlpencraBneHue pes3yJibTaTOB peUIeHHs KeHCOB B (opMe MHHHU-IOKJIAAa C
Mpe3eHTalNen
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Haumenosanue Cooeporcanue yuebno2o mamepuana, 1abopamopuvle u NPAKMUYECKUe 3aHsimiisl, Konuuecmeo Vposens

pazienos u mem CamMoCmosImensHask Paboma 00YUAIOUUXCS yacos 0ceoensl
JudPpepeHunpoBAHHBII 3a49eT 2 3
Bcero 72

JList XapakTepUCTUKHU YPOBHS OCBOEHHS y4eOHOr0 MaTepHaja UCIIONb3YIOTCS CIeAyomye 0003HaUeHNUS !

1. — 0O3HAaKOMHTENBHBIN (Y3HABAHHE PaHEe M3YYSHHBIX OOBEKTOB, CBOICTB);

2. — penpOaYKTHUBHBIN (BBITOJHEHHUE AEATEIBHOCTH IO 00pa3lly, HHCTPYKIIUU HIIH TIOA PYKOBOJACTBOM)

3.— MPOAYKTUBHBIN (TNITAHUPOBAHUE M CAMOCTOSITENIbHOE BBIMOJIHEHUE JESITEIbHOCTH, PELICHHE MPOOIIEMHBIX 3a71a4)
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3 YCJIOBUA PEAJIM3AILIUU ITIPOTPAMMBI YYEBHOH
AUCLHUIITUHDBI

3.1. TpeGoBaHus K MaTEePHAJIBLHO-TEXHUYECKOMY 00€eCIIe4eHHI0

JUta peanmm3zanmy nTporpaMMbl TUCUHUILIAHBL TOJDKHBL OBITH TPEILYCMOTPEHBI
CIICIYIOIINE CIIEUUATBHBIE TOMEIICHUS. YUCOHbI KaOMHET XUMHAK W/ WK Y4eOHOM
XUMUYECKOH 1adopaTopui.

OGopynoBanne y4eOHOro KaOuHeTa (HAIJISIAHbIE MOCOOHUsI): HaOOPHI
HIAPOCTEP)KHEBBIX MOJCIICH MOJIEKYJ, MOJEIN KPHUCTAUIMYECKUX PELIECTOK,
KOJUICKIIMA TPOCTBIX W CIIOKHBIX BEIIECTB W/WIM KOJUICKLMHU TOJIMMEPOB,;
KOJUICKI[MSI TOPHBIX MOPOJ W MUHEpanoB, TabOnuia MeHaeneeBa, y4eOHBIE
(¢uibMBl, IEPPOBBIE 00PA30BATENBHBIE PECYPCHIL.

Texnuveckne cpeacrBa o0Oy4eHHsI: KOMIBIOTED C  YCTPOHCTBaMU
BOCIIPOM3BEACHUS 3BYKA, MPHUHTEP, MYJIBTUMEANA-NIPOCKTOP C  SKPaHOM,
MYJbTUMEANIHAS JOCKA, YKA3Ka-MPE3CHTED JUIS MPE3CHTALIHIA.

Oo0opynoBanne jadbopaTopuu U padovYuX MeCT J1Aa0opaTOpHu: MCH3YPKH,
NUNETKU-KANEIbHALBI, TEPMOMETPBI, MHKPOCKOMN, JYMbI, MPEAMETHBIE W
NOKPOBHBIE CTEKJIA, IUIAHWIETBl JJs KanelbHbIX peakuui, (QUIBTPOBAIbHAS
Oymara, TpOMBIBAJIKH, CTEKJISHHBIC MPOOMPKH, PE3UHOBBIC MPOOKH, (POHAPHKH,
HAOOp PEaKTUBOB, CTCKIISIHHBIC MAJIOYKW, MITATUBBL UIsl TPOOMPOK, MEPHBIE
LWIAHIPBI, BOPOHKH CTEKJISIHHBIE, BOPOHKH ACIUTENBbHBIE HUIHMHAPUYECKHE (50-
100 wmur), crynkm ¢ mnecTukoM, (appopoBbIC YalllKW, NHHLIETHL, (QUIBTPHI
OyMaXHBIE, BaTa, Mapjs, YacOBBIE CTEKIA, JJICKTPOIUIMTKH, Ja0OPaTOPHBIE
IITATUBBI, CHUPTOBBIC TOPEJIKH, CHUYKH, MPUOOP A MOJYYEHUsS Tra3oB (WU
npoOupKa ¢ ra3o0TBOAHON TPYyOKOH), nepskarenu Ajas TPOOMPOK, CKIISIHKU st
XPAHCHMSI PEAKTUBOB, Pa3JlaTOYHBIEC JIOTKU;, XuMUUYeckue crakanel (50, 100 u 200
MJT), [INATENW; TUHUETHI, TUTEIIbHBIC [MUMLBL, CEKYHAOMEPHI (TailMepbl), MEPHBIE
npooupku (Ha 10-20 mun) u MmepHbie KoyObI (25, 50, 100 u 200 mu), BoasiHas OaHst
(MJIA TEPMOCTAT), CTEKJISTHHBIE MAJIOUKH; KOHUYECKUE KOJIOBI AJis TUTpoBaHus (50
u 100 M), MHAMKATOPHBIE TOJIOCKM JUisi onpeaesieHus pH W cranmapTHas

WHAMKATOPHAs 1IKaJIa;, YHUBEPCATbHBIA MHANKATOP; nuneTky Ha 1, 10, 50 M (unu



no3atopel HA 1, 5 1 10 MJ1), OLOPETKH AJ11 TUTPOBAHMS, MEAUIIMHCKHUE UIMPHULIBI HA
100—150 Mz, 1abopaTopHbIC W/ WA aHATUTHYECKUE BEChl, pH-METpPBI, CyIINIbHBIN
mikad, u ap. nabopaTtopHoe 000pyA0BAHKE.

3.2. UudopmannonHoe odecnievyeHue peajn3auuy nNporpaMmmbl

1. Jns peanuzaruu nporpaMmbl OMOIMOTEUYHBIH (OHI 00pa30BaTENIbHOM
OpPraHM3aliK JOJKEH MUMETh MEUYATHBIE W/WIHM 3JIEKTPOHHBIE 00pa30BaTENbHbIE U
WH(QOPMALMOHHBIE  PECYPChl, PEKOMEHJOBAHHBIE JJIi  WCHOJB30BAaHUS B
00pa3oBaTENBLHOM MPOLIECCE, HE CTAPIIE S5 JIET ¢ MOMEHTA U3aHMSI.

2. PeKOMEHyeMBIE MEYaTHBIC N3IaHUSI.

OcCHOBHbIC IEYaTHbIC H3AHUSI

1.An¢punorenoBa, Y. B. Xumus: ydyeOHUK W MOPAKTUKYM MJisi CPEIHETO
npodeccuonanbHoro oopasosanus / M. B. An¢unorenosa, A. B. ba0kos, B. A.
[TonkoB. — 2-¢ u3x., ucnp. u gon. — Mocksa: UzparensctBo IOpaiir, 2022, —
291 c.

2 leromuxuna, H. A. OOmas xwumus: ydeOHuk mis CIIO / H. A,
[leronuxuna, JI. B. MunaeBckas. — Cankr-IlerepOypr: Jlans, 2021. — 164 c.

3. Hukonbckuii, A. b. Xumus: y4yeOHMK W TPAKTUKYM s CPEIHETO
npodeccuonanbHoro odpaszoranus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢
u3 ., nepepad. u qon. — Mocksa: M3narensctBo HOpaiit, 2022, — 507 c.

4. Xumus: y4eOHUK Jjisi CpeaHEro mpodeccuoHanbHoro odpasoranus / 1O,
A. JleGenes, I'. H. daneeB, A. M. Tony6e, B. H. [llamoBan; moa oOuei
penakiuedd . H. ®daneesa. — 2-¢ wu3n., nepepad. m jgon. — Mockaa:
HsparensctBo HOpaiit, 2022. — 431 c.

JIONOJTHUTE/IbHbIC HCTOYHUKH

1. Xumus. 10 knacc. YrnyOnénuslii ypoBeHb . yueOHuk/ B.B. Epemun,
HE. Ky3emenko, B.M. Tepenun, A.A.[po3nos, B.B.JIlyauH, mnox pen.
B.B. Jlynuna. — M.: [Ipocsewmenne, 2022, — 446, [2] c.: u.

2. Xwumus. 11 xnacc. YrmyOnénueiii ypoBeHb : yueOHuk/ B.B. Epemun,
H.E. Ky3emenko, A.A. JlpoznoB, B.B.Jlyaun, mox pen. B.B. Jlynuna. — M.:

IIpoceemenne, 2022. — 478, [2] ¢.: nn.
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3. Xwumus. YranyOnennsliil ypoBeHb. 10—11 kimaccel: paboyas nmporpaMma K
quann YMK B.B. Jlynuna: y4yeOHO-MeToauueckoe mnocodue / B.B. Epemun,
A.A. Jlpo3znos, U.B. Epemuna, 3.10. Kepumo. — M.: Jlpocda, 2017. — 324, [1] c.

4. Metoanueckoe nocodue k yueOnuky B. B. Epemuna, H. E. Ky3pMmeHko,
B.U. Tepenuna, A. A. Jlpo3aoBa u ap. «Xumus. YriyOneHHbIA ypoBeHb». 10
kmacc / B. B. Epemun, A.A. JlpoznoB, U.B. Epemuna, B. U. Maxonuna,
O. 1O. CumoHoga, 2.1O. Kepumor. — M.: [Ipoda, 2018. — 339 ¢. : un.

5. Meroanueckoe nocobue k yueOuuky B. B. Epemuna, H. E. Ky3pmenko,
A. A. JlpozgoBa u nap. «Xumus. YriuyOneHHeli ypoBeHby». 11 kmace / B. B.
Epemun, A.A. lpo3nos, U.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 3.10.
Kepumos. — M.: Jlpoda, 2018. — 423 ¢. : mi.

6. D'ycea, E. B. Xumus ans CIIO: yueOHO-MeTommueckoe nocodue / E. B.
I'yceBa, M. P. 3uranmmuna, /[. M. Kymukosa. — Kazans: KHUTY, 2019. — 168 c.
— ISBN 978-5-7882-2792-4. — Tekct: 3neKTpOHHBIA // JlaHb . 3MEKTPOHHO-
oubnmoreuynas cucrema. — URL: https://e lanbook.com/book/196096 (nmara
oOpamienus: 14.10.2022). — PexxuM noctymna: Jyisi aBTOPU3. MOJIb30BATENCH.

7. Uepnukosa, H. FO. Xumusi B JOCTYTHOM HM3JIOKEHUU:. YU4EOHOE OCOOUE
s cro / H. ¥O. YepaukoBa. — 2-¢ u3n., crep. — Cankr-IlerepOypr: Jlans, 2022.
— 316 ¢. — ISBN 978-5-8114-9500-9. — Tekct: anekTpoHHbIH // JlaHb:
ANEKTPOHHO-OMOMoTeuHas cuctema. — URL: https://e.lanbook.com/book/195532
(mara oOpamenus: 14.10.2022). — Pexxum mocTymna: il aBTOPU3. MOJIb30BATEIIECH.

8. IlleBnunepiHa, JI. B. Xumus: yuebHoe nocodue / JI. B. llleBHunpiHa, A.
H. AmapueB. — HoBocuOupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-
4. — TexkcT: aneKTpoHHbIH // JlaHb: 31eKTpOHHO-OMONMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/118505 (mara oOpawmenus: 14.10.2022). — Pexum
JOCTYMA: UIsl aBTOPU3. MOJIb30BATENEH.

9. bnuuos, JI. H. Xumus: yuebnuxk s CIIO / JI. H. bmunos, WU. JL
[Tepgunosa, T. B. CokonoBa. — 2-¢ u3f., crep. — Cankr-lleTepOypr: Jlans, 2021.
— 260 c. — ISBN 978-5-8114-7904-7. — Tekct: anekTpoHHblii // JlaHs:
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https://elanbook.com/book/196096
https://elanbook.com/book/195532
https://elanbook.com/book/118505

3NeKTPOHHO-6n61MoTeyHaa cuctema. — URL: https://elanbook.com/book/167183
(pata obpatleHns: 14.10.2022). — Pexxum gocTyna: Ans aBTopu3. Nosb30BaTenen.

10. FabpuensaH, O. C., JlbicoBa, I'. . Xvmua: KHUra gnsa npenojasaTens:
y4yeb.-meTo4. nocobue. — M. Akagemus, 2012. - 332 c.

11. YepHukoBa H. HO., Meuwepsakosa E. B. Pewaem 3agayn no XumMun
CaMOCTOATENbHO: y4yebHoe nocobue / H. KO. YepHukosa, E. B. MellepskoBa —
CaHkT-lMeTepbypr: JlaHb, 2022. — 328 c.

12. Pe3HnkoB B. A. CO6OpHMK YMpaXHeHWn W 3agay Mo OopraHU4YecKom
Xumnn: yyebHoe nocobue / B.A. Pe3Hnkos — CaHkT-INeTepbypr: JlaHb, 2021. —
226 C.

13. KanyctnHa A. A., XanbyeHko W. TI., JinbaHos B. B. O6wasa wu
HeopraHuueckasa xumus. Mpaktnkym / A. A. KanyctuHa, V. I'. XanbyeHko, B.B.
Nn6aHos — CaHkT-MNeTepbypr: JlaHb, 2020. — 152 c.

14. TabpuensH O.C. Xumusa: yyeb. ans ctyd. npod. yyeb. 3asegeHun / O.C.
rabpuensH, N.I'. OcTtpoymos. - M., 2016.- 256 c.

15. TabpuensH O.C. Xumusa agns npodeccuin un  cneumanbHOCTeN
TEXHUYECKOTO Mpowmna:  Yy4yebHWK [ANa  CTYA. YUPeXAeHWin cped. npod.
obpasosaHua / O.C. labpuensaH, W.I. OctpoymoB. — 4-e u3g., crep. — M. :
N3paTenbCKuin LeHTp «AKagemus», 2017, — 272 c.

NHTepHeT-pecypchbl

1 hvsh.ru - XypHan «XvMus B LLKO/EY.

2. https://postnauka.ru/themes/chemistry - nekuMM no XMMuM Ha caiTe
MocTHayka. http://gotourl.ru/4780 (http://elementy.ru/)

Hay4yHo-nonynsipHblAi NPOEKT «JnemMeHTbl 60/bLWON  Hayku»  ((h13uKa,
XMMUS, MaTemMaTuka, acTPOHOMWSA, HayKuM O XKU3HW, Hayku O 3emne). HoocTm
HayKW, KHUTW, HAYYHO-MONYNAPHbIE CTaTby, IEKLMW, SHUMKIONEANN.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

CallT Hay4yHO-nonynapHoro >ypHana «MoteHuuan». XXypHan n3gaérca c
2005 r., ¢ 2011 r. — pa3gen «Xnumusa».

4. http://gotourl.ru/4785 (http//www.hij.ru/)
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https://elanbook.com/book/167183
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%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%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://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/
http://gotourl.ru/4783
http://potential.org.ru/
http://gotourl.ru/4785
http://www.hij

CaiiT Hay4YHO-NONYNAPHOI0 XypHana «XnMUS 1 XU3Hb». XXypHan n3gaétcs
c 1965 .

5. http://gotourl.ru/4786 (http//www.chemnet.ru/rus/elibrary/)

OTKpbITas 3MeKTPOHHas 6ubanmoTeka XmMmmuyeckoro noptana «Chemnet»,
COAEPXKUT yyeOHble M MHMOPMALMOHHbIE MaTepuanbl A1  LKO/IbHUKOB W
yumTenein. B Hell MOXHO HalTW y4eBHUKM MO 06LLEeil N HEOPraHMYECKON XUMUMK,
OpraHnyeckor Xumuu, MynbTUMeAMamartepuasnbl, a Takke 3afaydn XMMUYeCcKUX
ONUMNUag, C peLleHnsMu, 3a4a4m BCTYNUTENbHbIX 3K3aMEHOB N5 abUTYPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

NHhopmaLunoHHbIe MaTepuanbl 06 onuMnuagax: MOCKOBCKOW rOpOACKONA,
Bcepoccuiickoit, MeHaeneescko, MexayHapoaHoil.  MpuBefeHbl  3adayun
TEOPETUYECKNX W 3KCMEPUMEHTaNIbHbIX TYpPOB, NOAPOOGHbLIE PeLUeHUs, CMUCKN K
(hoTorpacmm nobeauTenei.

7. http://gotourl.ru/7179 (http://chem.dist. mosolymp.ru/)

Cuctema gMcCTaHUMOHHOro 00y4YeHUs, HanpaB/ieHHasA B MepPBYHO oyepedb Ha
MOATOTOBKY K ONMMNMajam BCeX YPOBHEW — OT LWKO/bHbIX A0 MeXayHapOoLHOW.
CalT cofepXuT orpoMHOe KONUYeCTBO 3ajady, CrpynnumpoBaHHbIX Kak Nno TeMam,
Tak XU no onumnuagam. 1o BCEM OCHOBHbIM pasfenam XWMWUW MNPUBELEH
TEOpPeTUYECKUIA MaTepman 1 pasobpaHbl peLleHns TUMOBbIX 3a4au.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

MopTan no HaHoTexHonornaMm. OCHOBHas LieNlb — pa3BuTHe 06pa3oBaHNs B
06M1aCTU  HaHOTEXHONMOTMA M MNOAFOTOBKA K  WMHTEPHEeT-onumnuage o
HaHOTEXHO/OIUSAM.

9. http://gotourl.ru/4790 (http://webelements.com/)

HagéxHaa cnpaBoyHas WHGopMauus 0 XUMWUYECKUX 3fIEMEHTaX W UX
cBoWcTBax (Ha aHrIMNCKOM A3bIKe).

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

PyCCKOA3bIYHbIA CAaNT O CBOMCTBaX XMMMUYECKUX 3/IEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)
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HekommepuyeckuiA  calT  OHNaH-06pa3oBaHWA,  COLEPXWUT  MHOro
MHTEPeCHbIX 00pa3oBaTe/ibHbIX KypCOB W BWUAEONEKLUMIA AN LUKO/IbHWUKOB,
CTYAEHTOB W yunTenen. ECTb HECKO/IbKO KYPCOB MO XUMUW.

12. http://gotourl.ru/4800 (https://www.cas.org/)

Cant Chemical Abstract Service — camblii aBTOPUTETHbLIA B MUPE XUMWUU
MH(OPMAaLMOHHBIA MHTEPHET-pecypc (CalT NAaTHBbINR).

13. http://www.organic-chemistry.org/

MopTan No opraHNYecKo XMMUN Ha aHTIMACKOM A3bIKe.

14. http//www.xumuk.ru

CallT 0 XMMUK: KnacCUyeckne y4YeOHWUKW, CNpPaBOYHUKMK, SHUMKIONELUW,
MOUCK OPraHMYecKMX W HeopraHMyecKUX peakuuin, COCTaB/leHWe YpPaBHEHUI
peakLuia.

15. http://orgchemlab.com/

CainT, NOCBALLEHHBIN NpaKTUYecKoW paboTe B abopaTopum
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4 KOHTPOJIb U OLIEHKA PE3Y/IGTATOB OCBOEHHMA YYEBHOM
AUCLHUIITUHDBI

KoHTpone ®  OmEHKa  pe3yapTaToB  OOYYEHHsS  OCYLICCTBISETCS
OPENnoAaBare/ieM B MPOLECCE MPOBEACHUS  NPAKTHUYECKHX  3aHATHH U
JadopaTopHbIX PadOT, TECTUPOBAHUS, a TAKXKE BBINOJHECHUS OOyYarOUIUMUCS
WHAMBUAYAJIbHBIX 33JaHWi, MPOCKTOB, HMCCACAOBAHWA. Pe3ynmbrarel 00ydeHUs
OTPEACTISOT, YTO 00y4YarOIIMECs JOJDKHBI 3HATH, IOHUMATh U ACMOHCTPAPOBATh
10 3aBEPLICHUH U3YUYEHUS IUCLHUTUIHHBI.

Jlis GopMUpOBaHUs, KOHTPOJS U OLEHKW PE3YJIBTAaTOB OCBOCHHS YUEOHOH
JUCLUATIIIMHBI UCTIOJIB3YETCSI CHCTEMA OLICHOUYHBIX MEPONPUSATHH, MPEACTABIISIOIIAS
co00i KOMITIEKC YUYEOHBIX MEPOMPUATHI, COIJTACOBAHHBIX C PE3yJbTaTaMu
oOyuenuss u copmymupoBaHHeix ¢ yuetom OI'OC COO (mpeaMerHble
pe3yapTatel o qucuumimie) u GI'OC CIO.

[TpoMexxyToUHas aTTecTanus YCTAaHOBJICHA B BUAE IU(D(PEepeHIMPOBAHHOTO

3adcTa.
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11

12

OK/MK

Mogyns/Pa3gen/Tema

OcCHOBHOe cofep>kaHue

OK 01

OK 01
OK 02

Pa3gen 1. OCHOBbI CTPOEHUA
BelLlecTBa

CTpoeHne aTOMOB XMMUYECKMX
3M1EMEHTOB U NPMPOAA XMMUYECKON
CBA3N

MepnoanyecKnin 3aKoH 1 Tabnmua
O.1. MeHpeneesa

Pe3ynbTaT 06yyeHUs

dopMynmMpoBaTh 6a30Bble MOHATUS U
3aKOHbI XUMUK

CocTaBfisfTb XMMUYECKIEe hopMy/bl
COeaVHeHNIA B COOTBETCTBUM CO
CTeneHbl OKUCNEHUS XUMMUYECKMX
3/1EMEHTOB, UCXO0AA 3 BaIEHTHOCTU 1
3NeKTPOOTPULATENBHOCTU

XapakTepunsoBaTb XMnyeckue
3NeMEHTbI B COOTBETCTBUN C KX
MOMOXEHNEM B NEPUOANYECKON CUCTEME
XUMnyeckumx anemeHtos [.U.
MeHaeneesa

TUNbl OLEHOYHbIX MEPONPUSATHUIA

1 TecT «CTpoeHMe aTOMOB XUMUYECKUNX
3/IEMEHTOB M NPUPOLA XUMUYECKON CBA3N».

2. 3a4a4n Ha cocTaB/ieHMe XMMUYECKUX
(hopmyn ABYXaTOMHbIX COefMHEHMNI (OKCUAO0B,
CynbuaoB, rmapuaos 1 T.M.).

3. 3agaHuns Ha 1UCMonb30BaHNE XMMUYECKOW
CUMBO/IMKM W Ha3BaHW COeAMHEHNI MO
HOMEHKNaType MeXAyHapo4HOro cot3a
TEopeTMYECKON 1N NPUKNAAHON XUMUK 1
TPMBMa/IbHbIX Ha3BaHWIA ANs COCTaBNEHUS
XUMUYECKUX (DOPMYST ABYXATOMHbIX
CoeivHeHNIA (OKCMAOB, CYNb(UAOB, MMAPUAOB
M T.N.) U APYTUX HEOPraHNYeCKUX COeANHEHNIA
OTAeNIbHbIX K/1acCoB

1 TecT «MeTannunyeckue / HeMeTanIMyeckme
CBOICTBA, 3/1eKTPOOTPULATENLHOCTL U
CPOZCTBO K 3/1EKTPOHY XMMNYECKNX 3/IEMEHTOB
B COOTBETCTBUE C X 3/IEKTPOHHbLIM CTPOEHNEM
1 NONIOXKEHVEM B NEPUOAMNYECKON cucTeme
XUMunyeckmx anemeHToB .. MeHzeneesa».

2. [paKTuyeckne 3a4aHNs Ha ycTaHOBNEHMe
CBA3M MeXJy CTPOeHMEM aTOMOB XUMUYECKNX
3/1eEMEHTOB M NEePUOANYECKNUM U3MEHEHWEM
CBOMNCTB XMMUYECKUX 3N1EMEHTOB U UX
COeIVIHEHWIA B COOTBETCTBUM C NONOXKEHMEM
Mepunoanyeckol cucteme.

3. MpaKTUKOo-0pNeHTUPOBAHHbIE



Ne

2.1

2.2

OK/MK

OK 01
OK 04

Mogyns/Pa3gen/Tema

Pa3gen 2. Xumnyeckune peakumnm

TWnbl XUMUYECKUX peakLuit

INeKTpoNMTUYECKasa gmccoumaums
W MOHHbI 0B6MeH

Pe3ynbTaT 06yyeHUs

XapaKTepn3oBaTb TUMbl XUMUYECKMUX
peakuuii

CocTaBnATb peakunm coeguHeHuns,
pasnoxeHuns, obMeHa, 3aMeLLleHNs,
OKUCNNTENIbHO-BOCCTAaHOBUTE/IbHbIE
peakuunn

CocTaBNsATb YpaBHEHNS XUMNUYECKMX
peakLuy MOHHOro 06MeHa C yyacTUeM
HEopraHMYecKMX BELLECTB

TUNbl OLEHOYHbIX MEPONPUSATHUIA

TEOpeTUYEeCKMNe 3aaHNs Ha XapakTepm3auuto
XUMUYECKUX 3/1IeMEHTOB: «MeTtannunyeckue /
HeMeTa/IMyYecKne CBOICTBA,
3NEKTPOOTPULATENBHOCTb M CPOACTBO K
3NEKTPOHY XMMUYECKMNX 3/IEMEHTOB B
COOTBETCTBME C UX 3/IEKTPOHHBLIM CTPOEHMEM U
MOMIOXEHNEM B MEPUOLMNYECKOW CUCTEME
XuMunyeckmx anemeHtos .. MeHaeneesa»

KoHTponbHas paboTta
«CTpoeHMe BeLLLeCTBa U XMMUYECKMe
peakumnm»

1 3afjauv Ha cocTaBfieHVe YpaBHEHU
peakuuii:

- COeAVHEHUSA, 3aMEeLLEHUS, Pas/IoKeEHWS,
06MeHa;

- OKWUCNIUTENbHO-

BOCCTAHOBUTE/bHbIX peakuuii ¢
MCMob30BaHVeEM MeToa 3/1EKTPOHHOIO0
banaHca.

2. 3a[ja4mM Ha pacyeT Macchbl BeLwecTsa unu
06bEMa

ra3oB Mo M3BeCTHOMY KOJIMYECTBY BeLLECTBa,
macce unM 06bLEMy OLHOr0 M3 Y4acTBYHOLLMX B
peakuun BelLecTB; PacyéThl

macchl (06bEMa, KONMYecTBa BeLLECTBA)
NPOLYKTOB peakuun, eciv 04HO 13 BELLECTB
NMeeT NprMecu

1 3agaHuA Ha cocTaB/eHME MONEKYNAPHBIX U
MOHHbIX pPeakLMil C y4acTUemM KUCNOT,
OCHOBaHWIA N CONeN, yCTaHOB/IEHNE N3MEHEHNUS
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3.2

OK/MK

OK 01
MK 1.7
MK 2.1
MK 4.6

OK 01
OK 02
MK 1.7
MK 2.1
MK 4.6

Mogyns/Pa3gen/Tema

Pasgen 3. CTpoeHuMe 1 CBOWCTBA
HeopraHM4YecKmMx BeLLEeCTB

Knaccugukauus, HoMeHKnaTypa
CTPOEHMEe HEOPraHNYecKnX BeLLecTB

P U3NKO-XMMNYECKNE CBOINCTBA
HeopraHn4yeCcKmnx BELLECTB

Pe3ynbTaT 06yyeHUs

VccnefoBaTb CTPOEHME U CBOCTBA
HeopraHMYecKnx BeLLECTB

KnaccudumumpoBaTb HEOpraHMyeckue
BELL,eCTBa B COOTBETCTBUM C 1X
CTPOEHUEM

YcTaHaBMBaTb 3aBUCUMOCTb (PU3MNKO-
XVMWUYECKNX CBOMCTB HEOPraHNYeCcKnX
BELL,ECTB OT CTPOEHMS aTOMOB
MONEKYN, a TaKkxe Tmna
KpUCTaN/IMYECKON peLleTKu

TUNbl OLEHOYHbIX MEPONPUSATHUIA

KUC/IOTHOCTW cpeabl
2. JlTabopaTtopHas paboTta "Tunbl XMMUYECKNX
peakumin"

KoHTponbHas paboTta
«CBOWCTBa HEOPraHNYeCKNX BELLECTB»

1 Tect «<HOMeHKnaTypa 1 Ha3BaHue
HeopraHNMYecKmx BELLEeCTB UCXOAS U3 UX
XUMWUYECKOIN (HOPMY/Ibl NN COCTAB/IEHME
XUMUYECKON (HOPMY/bl UCXOLA U3 Ha3BaHUSA
BeLLEeCcTBa N0 MeXAYHapOLHON nun
TPVBWaNbHON HOMEHKNATYpe».

2. 3aflayM Ha pacyeT MaccoBoM Aonm (Macchl)
XUMWUYECKOrO0 3/1IeMeHTa (CoeanHEHNS) B
monekyne (cmecu).

3. MpakTnyeckme 3agaHnsa No Knaccupukawmm,
HOMEHKNAType Y XMMUYECKUM (DOpMYam
HeopraHNMYeCcKMx BeLLEeCTB Pas/IMYHbIX KNaccoB.
4. MNpaKTnyeckue 3afaHna Ha onpejeneHue
XUMWYECKON aKTUBHOCTY BELLECTB B
3aBMCUMOCTU BMAA XMMUYECKOIN CBA3W U TUNa
KPUCTaINIMYECKOWN peLleTKM

1 TecT «OCO6EHHOCTN XUMUYECKNX CBOWCTB
OKCMA0B, KNUCMOT, OCHOBaHWIA, aM(hOTEPHbIX
rMAPOKCUAO0B U COMel».

2. 3afjaHns Ha cocTaBNeHne ypaBHEHNIA
XUMUYECKUX peakuuii ¢ yyacTmem npocTbiX U
C/IOXHbIX HEOPTraHWYeCcKMX BELLECTB: OKCUA0B
MeTasII0B, HeMeTas/IoB U aM(OTEPHbIX
3/1EMEHTOB; HEOPraHWYeCcKMUX K1CNOoT,
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3.3

4.1

OK/MK

OK 01
OK 02
OK 04

OK 01
MK 1.7
MK 2.1
MK 4.6

Mogyns/Pa3gen/Tema

NaeHTU(MKaLms HeopraHNYecKmx
BELLEeCTB

Pasgen 4. CTpoeHme 1 CBOMCTBA
OpraHNYyecKmx BeLLeCTB

Knaccugukayms, CTpoeHue v
HOMEHKNaTypa OpraHNYecKmx
BELLLECTB

Pe3ynbTaT 06yyeHUs

MccnenoBaTh KaueCTBEHHbIE peakLim
HEopraHMYeCcKnX BELLECTB

WccnenoBaTb CTPOEHUE U CBOICTBA
OpraHM4YecKmnx BeLLLeCTB

Knaccugumumposatb opraHnyeckme
BELLLECTBA B COOTBETCTBUM C UX
CTPOEHNEM

TUNbl OLEHOYHbIX MEPONPUSATHUIA

OCHOBaHWI N aM(OTEPHbIX MMAPOKCUAOB,

HEOPraHM4YecKnX COoMeN, XapaKTepuayLwmnx nx

CBOICTBa M CNOCOObLI NOMYYeHMS.

3. [1paKTUKO-0pPUEHTMPOBaHHbIE
TeopeTnYecKue 3afaHns Ha CBOICTBa U
NMoNyYeHne HeopraHMYecKnx BeLLecTB

1 MMpakKTUKO-OpMeHTUPOBaHHbIE 3aaHunsA Mo
COCTAB/IEHVIO XUMUYECKNX peakunii ¢
yyacTnem HeopraHMYyecKux BELLeCTB,
NCMOMb3YEMbIX A1 UX UAEHTUDUKALUN.
2.JTabopatopHas paboTa: “NaeHTUdUKaLnA
HeopraHM4eckmx BeLLecTB”

KoHTposbHaa paboTa
«CTpOoeHMne 1 CBOMCTBA OpraHNYecKmx
BELLECTB»

1 3agaHuna Ha cOCTaBNEHME Ha3BaHWN
OpraHMyecKux coefVHEHN NO TPMUBUAbHOM
NN MeXAYHapOLHOW CUCTeMATUYECKOW
HOMEHKNaType.

2. 3ajaHna Ha coCTaB/ieHMe NOMHbIX U
COKpaLLeHHbIX CTPYKTYPHbIX (hOpMY/I
OpraHNYecKnX BELLECTB OTAENbHbIX KNacCoB.
3. 3agaum Ha onpefAeneHne NPocTenLLer

(hopMy/ibl OPraHNYecKom MoeKy/bl, UCXOAA U3

3/1EMEHTHOro cocTasa (B %)
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OK/MK Mogyns/Pa3gen/Tema Pe3ynbTaT 06yyeHUs TwvNbl OLEHOYHbIX MEPONpPUATUIA

OK 01 CBoiicTBa OpraHM4ecKmx YcTaHaBNuBaTb 3aBUCMMOCTb ()M3NKO- 1 3afaHus Ha COCTaB/eHUE YPaBHEHWI
OK 02 coeiMHeHWI XUMMWYECKNX CBOMCTB OpPraHnyecKmx XUMMWYECKUX peakuuii ¢ yyacTuem

OK 04 BELLLECTB OT CTPOEHUA MOJMEKYN OpraHMYecKnx BeLLecTB Ha OCHOBaHUN KX
MK 1.7 CoCTaBa U CTPOEHUS.

MK 21 2. 3afjaHns Ha cocTaBeHne ypaBHEHNA
MK 4.6 XUMUYECKUX peakuuid, UNTCTPUPYIOLLMX

XVMUYECKMEe CBOCTBA C Y4ETOM MeXaH13MOB
NPOTEKaHUA [aHHbIX PeakL Wil N reHeTUYeCKOiA
CBA3MN OpraHNYecKnX BeLLEeCTB pasHbIX K/1accoB.
3. PacyeTHble 33241 No ypaBHEHUAM peakLuii
C yyacTMem OpraHMYecKux BeLLEecCTB.

4. NNabopatopHasa paboTa “INpeBpaLieHns
OpraHMYecKmnx BeLLecTB NMpu HarpesaHUn"

OK 01 NaeHTUduKaums opraHm4ecKnx VccnepoBatb KaueCcTBEHHbIE peakLuunm 1.MpaKTUKO-0pMeHTUPOBaHHbIe 3a4aHuKA Mo
OK 02 BELLECTB, NX 3HAYEHUE U OpraHNYecKnX COeANHEHWNIA OTAENbHbIX  COCTaBNEHUIO XMMUYECKUX peakLuii ¢
OK 04 NPUMeHeHNe B 6bITOBOW 1 Knaccos y4yacTuem opraHn4eckux BeLLecTB, B T.u.
MnK 1.7 NPOW3BOACTBEHHON AeATeNbHOCTH NCMOMb3yeMbIX AN UX UAEHTUPUKALUN B ObITY
NnK 2.1 yesioBeKa N MPOMbILLNIEHHOCTMU.
MK 4.6 2.JlabopaTopHas paboTa: “UaeHTndnKayms
OpraHMyecKux CoefvHEHNN OTAENbHbIX
KnaccoB”
Pasgen 5. KnHetnyeckue u XapakTepusoBaTb B/IMSHNE
TepMOANHAMUNYECKME pasnnyHbIX PaKTOPOB Ha paBHOBECUE
3aKOHOMEpPHOCTU NpPOTEKaHUA N CKOPOCTb XMMUYECKNX peaKLLMVI
XUMUNYECKUX peakLuin
OK 01 CKOpPOCTb XMMUYECKNX peaKLinii. XapaKTepun3oBaTb BUAHME MpaKTUKO-OPUEHTUPOBAHHbIE TEOPETUYECKNE
OK 02 XVMU4yeckKoe paBHOBecue KOHLEHTpaL MmN pearnpyowmx BellecTs 3aflaHus Ha aHanm3 PakTopoBs, BAUSAIOLNX Ha
NnK 1.7 1 TemmnepaTypbl Ha CKOPOCTb N3MEHEHNE CKOPOCTU XMMMUYECKON peakLmn.
MK 2.1 XUMUYECKUX peaKLuii [MpaKTUKO-OpMEHTUPOBAHHbIE 33aHNA Ha
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6.1

6.2

OK/MK
MK 4.6

OK 01
OK 02
MK 1.7
MK 2.1
MK 4.6

OK 01
OK 04
MK 1.7
MK 2.1
MK 4.6

MpodeccroHanbHO-0pPUEHTUPOBAHHOE COofiePXKaHMe (CoAepyKaHve NPUKNaaHOro Moy ns)

OK 01
OK 02
OK 04
OK 07
MNK 1.7
MK 2.1
MK 4.6

Mogyns/Pa3gen/Tema

Pa3gnen 6. PacTeopbl

lMoHATKME 0 pacTBoOpax

WccnenoBaHue CBOMCTB PacTBOPOB

Pasgen 7.

XUMuUA B 6bITY U
NPOM3BOACTBEHHOM AesATeNIbHOCTYU
yesnioBeka

Xumuns B 6bITY 1
NPOV3BOLCTBEHHOW feATe/IbHOCTU
yesnoBeka

Pe3ynbTaT 06yyeHUs

XapakTepn30BaThb BAVUSHNE N3MEHEHNS
KOHLIEHTpaLMN BELLECTB, peakLum
cpeabl U TeMnepaTypbl Ha CMeLLeHne
XMIMUYECKOro paBHOBECUS

VccnepoBaTb UCTUHHBIE PacTBOPbI C
3aflaHHbIMM XapaKTepucTUKaMu

Pa3nuuatb UCTWHHbIE PaCTBOPbI

MccnepgoBatb PU3MKO-XUMUYECKME
CBOWCTBA MCTUHHBIX PacTBOPOB

OueHmBaTb NOCeACTBUS ObITOBOW U
NPON3BOACTBEHHOWN AEATENIbHOCTM
yenoBeKa C NMo3nLniA 3KOST0rMYECKOA
6e3onacHoCTH

OueHwvBaTtb NocneacTeuns 6bITOBOIN U
NPON3BOACTBEHHOWN feATE/IbHOCTU
Yesl0BeKa C No3nLMiA IKONOrNYECKOoi
6e3onacHoCTH

TUNbl OLEHOYHbIX MEPONPUSATHUIA

npumMeHeHune npuHumna Jle-llaTense gna
HaxXoXeHWa HanpaBfeHNa CMeLLeHNs
PaBHOBECUS XUMUYECKOW peakLumm 1 aHanm3
(haKTOpOB, BAUAIOLLMX Ha CMELLEHMe
XMMMNYECKOro paBHOBECUS

1 3agayn Ha NpUroToB/IeHNE PacTBOPOB.

2. MNpaKTUKO-OpNEeHTNUPOBAHHbIE pacyeTHbIe
3ajaHnA Ha AUCNEPCHbIE CUCTEMbI,
NCrosib3yemMble B ObITOBOWN U
NPOV3BOACTBEHHON AeATENIbHOCTU YenoBeka

NabopartopHas paboTa
“IpurotosneHne pacTsopos”

3awnTa Keiica (c ydeTom bOyayLiei
npogeccUoHaIbHON AeATENbHOCTN)

Keiic (c yueTom 6yayLieri npogeccMoHaIbHOM
AesTeNbHOCTH)

B03MOXHble TEMbI KEICOB:

1 MoTenneHne KnMmMaTa 1 BbICBOBOXAeHME
ra3oBbIX rMApaToB CO [Ha OKeaHa.

2. bygyuime matepuansl Ang asna-, MalMHoO- U

NPMO0OPOCTPOEHMS.



OK/TIK

Moayas/Paznen/Tema

PesyabTaT 00yuenus

THunbl OLEHOYHBIX MEPONPHATHH

3. HoBble MaTepuabl Uit COTHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE PACTUTENBHBIX
IpenaparoB
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