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Pabouas nmporpamma obmeo6pazoBatenpHoi auctuiuinael OJ]. 12 OC XMMMUS paspaborana Ha
OCHOBe (hefepabHOTO TOCYAApPCTBEHHOTO0 00pa30oBaTEIbHOIO CTaHAApTa CpEIHEro ooIero
o0Opa3oBaHUs, YTBEPKICHHOTO MpHKa3oM MUHUCTEpCTBA 0O0pa3oBaHHMs W Hayku Poccuiickoii
®enepanuu ot 17 mast 2012 r. Ne413, 3apeructpupoBanHoro B MunucrepcTse roctuiu Poccuiickoi
Oenepaunn 07 uroHs 2012 1. peructpaunonubii Ne 24480 ¢ M3MEHEHUSAMH W JOMOJIHEHUSIMU,
[IpumepHoit  mporpamMmmbl  00IIE00Pa30BATEIBLHON  AMCHUILIHHBI on. 12 X1UMUNUJI,
pexomengoBanHoi ®I'bOY JIIO HPIIO B kadecTBe NMpUMEpPHOM HPOrpaMMbl IS pealn3aluu
OCHOBHOIl mpodeccronanbHOl o0pa3oBaTenbHoil mporpammbl CIIO Ha 6a3e OCHOBHOrO 00IIEro
0o0pa3oBaHus C MOJYYEHHEM CpeIHero oOuiero oopa3oBaHus, yTBepKIeHHON Ha 3acenanun CoBera
[0 OLIEHKE COAEp)KaHUS M KadecTBa NMPHUMEPHBIX pabOYMX IMporpamMMm o0meo0pa3oBaTeIbHOTO H
COIMATILHO-TYMaHUTAPHOTO ITUKJIOB CPEAHET0 MpodeccnoHaIbHOTO 00pa3oBanus, mpoTokoi Ne 14 or
«30» HOs16ps1 2022 1., ®PI'OC CIIO 1o cnernumansaoct 40.02.04 FOpucnpyneHius, yTBepKIeHHOTO
npukazoM MunucrepctBa mnpocsemieHus Poccuiickoit ®enepanun or 27.10.2023 r. Ne 798,
3aperucTpupoBaHHoro B Munucrepcte toctuiuu Poccuiickoit denepanun (per. Ne 76207 ot
01.12.2023 1), ykpynHenHas rpymnmna crnenuaibaHocter 40.00.00 FOpucnpynenius.

Opranuzanusa- pa3paboT4uK: TrocyAapcTBEHHOE OMOKETHOE MpodeccHoHANbHOE 00pa3oBaTENbHOE
yupexaenue Kpacnomapckoro kpast «KpacHOIapCKUii MOHTaXHBINA TEXHUKYM»

CocraBuTenb:

Jlanexkuna [Nanuna I'ennaabeBHa, npenogasatens [ BIIOY KK «KMTy»



COJIEPKAHUE
1. O01Iasg xapakTepucTUKA IPUMEPHON padoyel IporpaMMbl 0011e00pa30BaATEIBHON TUCIIUILINHBL

L0006 0 4
2. CTpyKTypa U colepkanne 001eo0pa3oBaTeIbHON TUCIIUIUIAHBL (<CXHMUSI) cvvvnneeeerneeerernseeerennneens 11
3. YcoBus pea3aiiy IporpaMMabl 001eo0pa3oBareIbHON THCIUILINHEL 21

4. KOoHTpOJIb U OIICHKA PE3YJIbTATOB OCBOEHUS 00111€00pa30BaTEIbHOM TUCIUILTAHEI 24



1. OBILIASI XAPAKTEPUCTHUKA TIPUMEPHOM PABOYEN TPOT'PAMMBI
OBIIIEOBPA30BATEJIBHOM JUCHUILIAHBI «XUMUS»

1.1. MecTo QMCUMILUIMHBI B CTPYKTYpPe OCHOBHOW NMpodeccHoHAIbLHOI 00pa30oBaTeIbHOI
NMPOrpaMmblI

OOmeoOpa3zoBarenbHas JUCHUILIMHA «XUMHs» H3y4aeTcss Ha 0a30BOM ypOBHE B
0011e00pa30BaTEIbHOM IHKJIE y4eOHOro TUTaHa OCHOBHOM Npo(decCHOHAbHON 00pa3oBaTelbHON
MpOrpaMMbl YKpYIHEHHbIX Tpyni crnenuaibaocteit: 40.00.00 FOpucnpynennus

TpynoeMKOCTh AMCUUITIMHBI «XUMHs» HAa 0a30BOM YpOBHE COCTaBIsieT 72 yaca, U3 KOTOPBIX
64 yaca — 6a30BbIif MOAYJb (6 paznenoB) ¥ 8 YacoB — MPUKIIATHON MOy b (1 pa3en), BKIFOYarOIHi
PAaKTUKO-OPUEHTHPOBAHHOE COJICPKAHNE KOHKPETHON Mpo(eccCHu Wi CennaibHOCTH.

[TpuknaaHOM MOAYNB BKIIOYAECT OAMH paszen. Paznen 7 «Xumus B OBITY U IPOU3BOACTBEHHOMN
JeSITETIHHOCTH YEJIOBEKa» Pean3yeTcs sl BceX Mpodeccruii/CrennaabHOCTe Ha MaTepraie Kecos,
CBSI3aHHBIX C  OKOJOTMYECKOW 0e30MacHOCThI0 W  OLEHKOM IOCIEACTBUH  OBITOBOM W
MIPOU3BOJICTBEHHON JIEATENbHOCTH, MO OTpacisM Oynaymed npopecCHOHANbHON esSTEIbHOCTH
oOyJaromuxcsl.

[lepuon oOyueHuss U pachpelneieHHe IO CeMecTpaMm ompeaenseT oOpa3oBareiabHas
OpraHHU3aIHs CaMOCTOSTENBHO, C YY€TOM JIOTHKU (OPMHUPOBAHUS MPEAMETHBIX Pe3yIbTaTOB, OOIIUX
U TpOodeCCHOHATBHBIX KOMITCTECHIIMH, MEXIPEAMETHBIX CBS3€H ¢ JAPYrUMH JIUCHUATLIMHAMH
0011e00pa3oBaTeaIbHOr0 U 00MEeNPO(EeCCHOHATHFHOTO UKIIOB YIeOHOTO TUIaHa.

1.2. leau 1 niIaHUpyeMble Pe3yJabTaThl 0CBOCHHS THCIUTITHHBI

1.2.1. leau u 3a1a4u AUCUUTJIMHBI

®opMupoOBaHUE y CTYJIEHTOB MPEACTABICHUS O XUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOW KApTUHBI MHUpa KaK OCHOBBI NMPHUHSATUS PEIICHUWH B KU3HEHHBIX M MPOM3BOJCTBEHHBIX
CUTYaIUsX, OTBETCTBEHHOTO MTOBEICHUS B IPUPOJIHOM Ccpejie.

3agauu AUCHMUILINHBI:

1) chopmupoBaTh TOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHX IPOIECCOB U
ABJICHUM B OKPYKAalOIIEW cpene, LEIOCTHOW HAYYHOM KapTUHbI MHpPA, B3aWMOCBS3U H
B3aMMO33aBHCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMCHHS COCTaBIATH (OPMYJbI HEOPTraHUYECKHMX W OPTaHWYECKHX BEIICCTB,
YpaBHCHUS XHMHUYCCKHUX pEaKIui, OOBSICHATh WX CMBICI, WHTEPIPETUPOBATh PE3YJIBTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HAaBBIKM NPOBEACHHS MPOCTEHININX XUMHYECKHX OSKCIEPUMEHTAIbHBIX
WCCIICIOBAaHHUI C COOJIOACHHEM MpaBUI 0€30MacHOTO OOpalleHHs C BEIIeCTBaMHU M J1a00paTOPHBIM
o0opynoBaHueM;

4) pa3BUTh YMEHHUS HCIOJIH30BaTh HH(DOPMAIMIO XMMHYECKOTO XapakTepa M3 Pa3InIHBIX
HUCTOYHUKOB;

5) copmMupoBaTh YMEHHUS MPOTHO3UPOBATH IMOCICIACTBUS CBOCH JCSITEILHOCTH U XUMHUYCSCKUX
MIPUPOJTHBIX, OBITOBBIX M MTPOU3BOJICTBEHHBIX ITPOIIECCOB,;

6) chopMUpOBaTh MOHUMAHHE 3HAYMMOCTH JOCTIKCHUH XMMHYECKOHW HAYKM M TEXHOJOTHH
JUTSL pa3BUTHUS COIIMATILHOM U TTPOU3BOJICTBEHHOU cdep.



1.2.2. Ilnanupyemblie pe3y/bTaTbl 0CBOeHHsI 001Ie00pa3oBaTe/bHOM JUCHMILIMHBI B c00TBeTcTBHHM ¢ @PI'OC CIIO u Ha ocHoBe ®PI'OC

(6{0]0;

Kon n IIlnanupyemMsble pe3yJbTaThbl OCBOCHHS JMCIUILIHHBI
HAMMEHOBaHU

e

¢popmupyembIx OO0mme JucuuniuHapHblie
KOMIIeTeHIN I
OK 03. B yacTH TPyAOBOI0 BOCIIMTAHMSA: - BIAQJCTh CHCTEMOM XMMHUYECKHUX 3HAHUM, KOTOpas  BKIIIOYAET:
[InanupoBath U | - TOTOBHOCTh K TpYAY, OCO3HaHHWE LEHHOCTH | OCHOBOIIOJArarollie MOHATUS (XMMHUYECKUH 3JIEMEHT, aToM, 3JIEKTPOHHAs
peanM30BBIBATh | MACTEPCTBA, TPY10JIO0HUE; 000J104Ka aToma, s-, p-, d-3JIEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYIIa,
COOCTBEHHOE - TOTOBHOCTb K  aKTMBHOW  JE€ATEIbHOCTH | BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTENEHb OKUCIEHUSA, XUMUYECKas
NPO(ECCUOHATL | TEXHOJIOTMYECKOM M COIMAIbHOM HAIIPABJIEHHOCTH, | CBS3b, MOJIb, MOJIIPHAs Macca, MOJISAPHBI O0BEM, YIJIEPOIHBIA CKEJIET,
HOE M CHOCOOHOCTh MHUIMMPOBATH, IJIAHUPOBAaTh MU | QYHKIMOHANbHAS TpyINa, paguKall, U30MEpUs, U30MEPbl, TOMOJIOTHYECKHUIA
JINIHOCTHOE CaMOCTOSITEIIbHO BBIIIOJIHATH TaKYyIO JCITCIBHOCTD; | PsIa, TOMOJIOTH, YIJICBOAOPOAbI, KUCIOPOA- U a30TCOACpIKaAIIMEe COCAUHCHU,
Pa3BHUTHE, - UHTEpeC K pa3InYHbIM cdepam | OMONIOTHYECKH aKTUBHBIE BellecTBa (YIJI€BOJbI, JKUPbI, OEIKH), MOHOMED,
NPEANPUHUMATE | rpoecCHOHAIBHOM 1€ TENbHOCTH, IIOJIUMEP, CIPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISAPHBIE COCAMHEHUS,
JBCKYIO OBjaseHne  YHHBEPCAJBHBIMH  Y4eOHBIMHU | KDUCTAJUIMYECKAs PEUIeTKA, TUIBl XMMHYECKHUX PEAKUHUH (OKUCIUTENIBHO-
ACATCILHOCTE B | rjo3HABATEJIbHBIMHU 1eiCTBUSIMHU: BOCCTAaHOBUTEJIbHBIC, 9K30-U IHJAOTEPMHUUYECKHE, PEaKIIUM UMOHHOTO OOMEHa),
npoQeccHoHanb | ) GazoBble JOrHYECKHE AeHCTBHUS: pacTBOp, DJIEKTPOJIUTHI, HEDJIEKTPOIUTEI, JIEKTPOJIUTUYECKAs TUCCOLUAINS,
Hoii cepe, - CaMOCTOSITEIBLHO (dhopMynpoBaTh U | OKUCIIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKON PEaKIMU, XUMAYECKOE
UCIOJIB30BATh aKTyalM3MpoBaTh MNpoOJeMy, paccMaTpuBaTh €€ | pABHOBECHE), TEOPUM U  3aKOHBl (TEOpHs XMMHUYECKOTO CTPOEHHMS
SHAHM 110 BCECTOPOHHE; opranuueckux BemiectB A.M. byrtiepoBa, Teopus 3IEKTPOIUTHYECKOMN
paBoOBOil 1 - YCTaHaBJIMBATh CYILIECTBEHHBIM IIPU3HAK WIIM | JUCCOLMALNY, iepuoandeckuil 3axkoH .M. Menneneesa, 3aKOH COXpaHEHUS
dunancosoit OCHOBaHHUSl JJIsi CpaBHEHHS, KIACCU(PUKALMKU M | MAaCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XMMHH, (PaKTOIOTHUECKUE
TPaMOTHOCTH B | oG00IICHNUS; CBEJICHHSI O CBOMCTBaX, COCTaBe, MOJYYeHUHU U 0€30MacHOM HCIOJIb30BaHUU
PasIM4HBIX - ONpenessaTh IeJIM  JEATCNIbHOCTH, 3a/1aBaTh | BOKHEUITUX HEOPTaHWYECKUX W OPraHWMYECKUX BEHIECTB B OBITY W
KU3HCHHBIX napaMeTpbl U KPUTEPUHU UX JTOCTHKECHHUS; MPAaKTUYECKOH IeATEIIbHOCTH YEJIOBEKa;
CUTyalUAX;

- BBIABJIATH 3aKOHOMCPHOCTH H IIPOTHUBOPCUUA B
paccMaTpruBACMBbIX ABJICHUAX,

- BHOCUTH KOPPEKTUBELI B JACATCIIBHOCTD,
OLICHUBATL COOTBCTCTBUC PEC3YJIIBTATOB MLCIIAM,
OLICHUBATb PUCKHU HOCHG}ICTBI/Iﬁ JACATCIIBHOCTH,

- YMEThb BBIABIATH XapaKTEPHbIE NPU3HAKK M B3aUMOCBA3b H3Y4YEHHBIX
MIOHATUH, IPUMEHATH COOTBETCTBYIOIIUE IIOHATHUS IIPU ONIMCAHUY CTPOEHUS U
CBOMCTB HEOPIaHMYECKUX M OPraHMYECKUX BEIIECTB M UX MPEBPALICHUN;
BBIBIATH  B3aMMOCBSI3b  XUMUYECKMX 3HAHMUM C  TOHATUAMHU U
MIPEACTABJICHUSAMU APYTMX €CTECTBEHHOHAYYHBIX IIPEIMETOB;




- pa3BUBaTh KPCATUBHOC MBIINUJIICHHUC ITPHU PCHICHUA
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCeI0BaTEIbCKIE TeHCTBUS:

- BIIAJCTh HaBBIKAMHU YYEOHO-HCCIIEAOBATEIIbCKOMN
nu HpOCKTHOfI ACATCIBbHOCTH, HaBbIKaMHA
paspenieHus mpooIem;

- BBIBJTH MNPHUYUHHO-CJICACTBCHHLBIC CBA3U U
aKTyaJIM3UpOBaTh 3a7a4dy, BBIABUTATh THIIOTE3Y €€
peuicHus, HaXOIUTb APryMCHTEIL JJI
JI0Ka3aTeNbCTBA CBOMX YTBEPXKACHUI, 3a7aBaTh
apaMeTpsl U KPUTEPUU PELLICHNUS,

- aHAIM3HMPOBATh MOJYYEHHBIE B XOJI€ PEIICHUS
3ala4r pPE3YyJIbTaTbl, KPUTUUYCCKHU OLCHUBATHL HX
JIOCTOBEPHOCTb, TPOTHO3UPOBATh HM3MEHCHHE B
HOBBIX YCJIOBUSX;

- YMETh NEPEHOCHUTh 3HAHUS B MO3HABATEJIbHYIO U
IMPAKTUYCCKYIO O6HaCTI/I KUBHEACATCIIBHOCTH,

- yMeTh HUHTEIPUPOBATH 3HAHUSA U3 Pa3HBIX
MPEIMETHBIX 00IacTel;
- BBIIBUTaTH  HOBBIE  WJCHU,  MpeIiarath

OpUTMHAJIBHBIE MOJXO0/IbI U PELICHUS;
- CIOCOOHOCTH MX MCIIOJIb30BAaHUS B
ITO3HABATEJIBHON U COLMAIBHOW MPAKTHKE

- yMeTh HCIOJb30BaTh HAUMEHOBAHUS  XMMHYECKUX  COCIUHEHUU
MEXIYHAPOJAHOTO COK3a TEOPETHMYECKOM M NPUKIAAHOW XUMHUHU H
TPUBHUAJIbHBIC HA3BAaHUSI BAXKHEUIIINX BEILIECTB (ITUJICH, AllETUJICH, TJIMIEPHUH,
denon, Qopmanpaerun, yKCycHas KHCIOTa, T[JHMIMH, YrapHbli ras,
YIJIEKHUCIIBIN Ta3, aMMHUaK, TalieHas U3BeCTh, HEeralleHas U3BEeCTb, TUThEBas
colla M JPYIHX), COCTaBIATH (OPMYJbI HEOPraHMYECKHX M OPraHUYEeCKHX
BCIICCTB, YPABHCHHSI XHUMHUYECKUX pEaKIUd, OOBICHITH WX CMBICT;
MOATBEPKIATh XapaKTEpHbIE XUMUYECKHE CBOICTBA BEILIECTB
COOTBETCTBYIOIIMMU HKCIIEPUMEHTAMH M 3alUCSIMH YPABHEHHN XUMHYECKUX
peaKIui;

- YMETh YCTAHABJIMBATh IMPUHAJICKHOCTh HM3YUYCHHBIX HEOPraHUYECKHX H
OpraHMYECKUX BEILIECTB K ONPEJEICHHBIM KJIaccaM M TpyIIaM COECIUHEHUM,
XapaKkTepU30BaTh MX COCTaB M BAXKHEWINNE CBOWCTBA; OMPENETSATH BUIBI
XUMHUYECKUX CBsI3eH (KOBaJCHTHAas, MOHHAS, METa/In4yecKas, BOJOPOIHAs),
THUIBI KPUCTAIUTMYECKUX PEIIETOK BEIIECTB; KIACCU(DUIIMPOBATH XUMUUECKUE
peakuuu;

- chopMHUpOBaTh TPEACTABICHUSA: O XHUMHUYCCKOM  COCTaBJISAIOIICH
€CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJIM XMMHUM B IO3HAHUM SIBICHUU
npupoabl, B (GOPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBLHOU TPAMOTHOCTH, HEOOXOIUMOM I PeIIeHUs] TIPAKTHUECKUX
3aa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
IIPUPOJHON Cpene;

- YMETh NPOBOJUTH PACUYETHl MO XUMHUYECKUM (POpMyJaM U ypaBHEHUSIM
XUMHUYECKUX  PEaKIUid ¢  HCIOJIb30BaHMEM  (U3UYECKUX  BEIHYUH,
XapaKTepU3YIOIIMX BEIIECTBAa C KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpManbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIb30BAThH
CHUCTEMHBIE XUMHUYECKHE 3HAHUS IS TPHUHATHS PEIICHHH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIMSIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM

OK 04.
DddexTuBHO
B3aUMO/ICHCTBOB
aTb U paboTath B
KOJIJICKTHBE U

B 00.1acTH HEHHOCTH HAYYHOI'O NTO3HAHMS:

- c(OPMHPOBAHHOCTH MHPOBO33PEHH,
COOTBETCTBYIOLLIETO ~ COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAyKd M OOIIECTBEHHOM IPaKTHKH,
OCHOBAHHOTO Ha Juanore KYJIbTYD,

- yMeTh IUIAHUPOBaTh W  BBIMIOJHITH XUMHYECKUH  HKCIIEPUMEHT
(mpeBpallleHnuss OpPraHWYeCKUX BEIIECTB IMIPU HArpeBaHHUM, IMOIYUYEHUE
ATUJICHA M M3YYECHHE €Tr0 CBOMCTB, KQUeCTBCHHBIC PEAKIIMH Ha aJIbJCTHJIBI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypaius O€NKOB NpH HarpeBaHUH,
[IBETHBIC pPEaKIUU OENKOB; TPOBOJUTh pEaKIWMH HOHHOTO OOMEHa,




KOMAaH/IE

CIIOCOOCTBYIOILIIETO OCO3HAHUIO CBOErO0 MECTa B
MOJIMKYJIbTYPHOM MHUPE;

- COBEPILECHCTBOBAHUE S3BIKOBOW M YWUTATEIIbCKOU
KYyJIbTYpbl KaK CpPEJICTBA B3aUMOJECUCTBUS MEXIY
JIOIbMU U IMO3HAHUS MUDA;

- OCO3HAaHME LUEHHOCTHM HAyYHOM JEeATEIbHOCTH,

FOTOBHOCTb  OCYLIECTBJISITH  IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeSITeIbHOCTD
WHAMBUAYAJIHO U B TPYIIIIE;

OniaieHHe  YHHBEPCAJIBHBIMM  y4eOHBIMHU

MO3HABATEJIbHBIMH 1eHCTBUIMMU:

B) padora ¢ ungopmanmeii:

- BJIAJICTh HABBIKAMH MOJYyYCHHS MHPOPMALUHU U3
HUCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITENIEHO
OCYILIECTBIISATh IOUCK, aHAJIU3, CUCTEMATU3ALMIO U
MHTEPIIPETALNIO HHPOPMAIIMK PA3TUYHbBIX BUJIOB U
dbop™m npeacTaBIeHUs;

- co3JaBaTh TEKCThl B Pa3IMuYHBIX (opMarax c
Y4e€TOM Ha3HAueHus: HHPOpMAlMU U IeJIEeBOI

ayJIUTOpUHU, BbIOMpas ONTUMAIbHYIO  (opMy
MPEJICTaBICHUS U BU3yaIU3alluy;
- OLICHMBAaTb JOCTOBEPHOCTb, JIETUTUMHOCTB

uH(popMaIuu, €€ COOTBETCTBUE IMPABOBBIM U
MOPAJIbHO-3TUYECKUM HOpPMaM;

- HCTOJIb30BaTh CpelICcTBa HHGOPMAIIMOHHBIX |
KOMMYHUKAI[MOHHBIX TEXHOJOTHMM B pEHICHUH
KOTHUTUBHBIX, KOMMYHUKATHBHBIX u
OpPraHM3aIllMOHHBIX  337a4 €  COOJIOJCHHEM
TpeOOBaHUI YPrOHOMUKH, TEXHUKH O€30MacHOCTH,

THTHEHBI, PECypCOCOCpPEIKEHUsS, TPABOBBIX W
STHYECKMX  HOPM, HOpM  HMHGPOPMAIMOHHON
0e30I1acHOCTH;

- BJIaJIETh HaBBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHpopMannu, HHHOPMAIIMOHHOH 0€301MacHOCTH

OTIPE/ICIIATh CPEAY BOAHBIX PACTBOPOB, KAUECTBEHHBIC pEaKIUU Ha Cyibdar-,
KapOoHaT- M  XJOPUA-aHUOHBI, HA  KaTHOH AaMMOHUS;  pellaTh
AKCIIEpUMEHTANIbHbIE 3afaun 1o TeMam "Mertamel" u "Hemeramisl") B
COOTBETCTBUHU C IMpaBWJIaMU TEXHUKH O€30MaCHOCTH MpHU OOpalIeHUH C
BeIIeCTBAMH U J1a00paTOPHBEIM OOOPYIOBAaHHEM; MPEACTABIATh PE3yIbTATHI
XUMHUYECKOI0 SKCIIepUMeHTa B opMe 3alKicH YPaBHEHUNH COOTBETCTBYIOIIMX
peakiuii 1 GopMyITHPOBATH BBIBOBI HA OCHOBE 3THX PE3Yy/IhTATOB;

- YMETb aHAJIU3UPOBATh XUMHUECKYI0 HH(GOPMAIUIO, TOTYYaeMYIO U3 Pa3HbIX
HUCTOYHUKOB (CpeACcTB MaccoBoi nHpopmanmu, ceth IHTepHET U Apyrue);

- BIAJACTb OCHOBHBIMH METOJAAaMH HAay4yHOTO TIO3HAHHUS BEIIECTB H

XUMUYECKUX  sIBJeHUN  (HAONIOACHUE,  U3MEpEHHue, SKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- YMETh TPOBOJHUTH PACUEThl M0 XHUMHYECKUM (OpMyJIaM M YpaBHCHHSIM
XUMUYECKUX  pPEaKIUH C  HCIOJIb30BaHMEM  (PU3MYECKUX  BEIUYMH,

XapaKTEpU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0bemMa
(HOpMaslbHBIE YCJIOBHUSI) Ta30B, KOJHMYECTBA BEIIECTBA; HCIOJIb30BATh
CUCTEMHbIE XMUMHUYECKHUE 3HAHUS AJIs NPUHATHS PELICHUM B KOHKPETHBIX
KU3HEHHBIX CUTYalLlUsAX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




JIMYHOCTH;

OK 06.
IIposiBasTh
TPaXKIaHCKO-
NMAaTPHOTHYECKY
10 TIO3UIIHIO,
JIeMOHCTPUPOBa
Th 0CO3HAHHOE
NnoBe/leHHEe Ha
OCHOBE
TPaAULMOHHBIX
poccuiickux
JYXOBHO-
HPaBCTBEHHBIX
IeHHOCTel, B
TOM 4YHUCJIe ¢
y4eTom
TapMOHU3ALMHU
MeKHALMOHAJIb
HBIX U
MeKpeJTUTrHo3H
bIX OTHOIIEHUH,
NMPUMEHSATH
CTaHAPTHI
AHTHKOPPYNUHO
HHOTO
noBeeHUsl

- TOTOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOSATEJIBHOCTU U CaMOOIIPEIEIICHUIO;
-OBJIaJICHUE HaBBIKaMU yueOHo-
HCCIIEIOBATENIbCKOM, IMPOEKTHOM W COLUAIBHOU
JESTEIIBHOCTH;

Osgianenue YHHMBEPCAIbHBIMH
KOMMYHUKATHBHBIMH eHICTBUAMM:

0) coBMecTHasl /1eSITeJIbHOCTh.

- IIOHMMaTb M HCIOJb30BaTh IPEUMYILECTBA
KOMaHJHON ¥ UHJIMBUyaJbHOU paboThI;

- NpPUHUMATh LEIU COBMECTHOM JEATECIIBHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBATH JNEHCTBUS IO
ee JOCTMIKCHMIO: COCTABJIATH IUIAH [JEHUCTBUH,
pacupeneaTh pojau ¢ y4eTOM MHEHUN Y4aCTHUKOB
00CyX/1aTh pe3yJIbTaTbl COBMECTHOI padoThI;

- KOODAMHUPOBaTb W BHINOJNHATH paboOTy B

YCII0BUAX peajIbHOIO, BUPTYAJIBHOTO )51
KOM6I/IHI/IpOBaHHOFO BSaI/IMO,Z[eI\/'ICTBI/ISI;
-  OCyHIECTBJIATH IMO3UTHBHOC CTPATECIHYCCKOC

MOBEJICHUE B PA3JIUYHBIX CUTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATHBHBIM
OBiaieHHe YHHBEPCAJIbHBIMH PeryJssTHBHbBIMH
JeHCTBHSIMMU

I') NPUHATHE ce0sl M APYTUX JIKO/Ieii:

- IPUHUMATh MOTUBBI U APTYMEHTHI APYTHUX JIIOIeH
IIPU aHAJIM3€ PE3YJIbTATOB AEATEIbHOCTH;

- IpU3HABATh CBOE MPABO W MPaBO APYTHX JIIOACH
Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTH MMOHUMATh MUP C
MO3ULIMU IPYTOro YeI0BEKa;

- yMeThb IUIAHUPOBaTb W  BBIIOJHATH XUMHYECKUH  SKCIEPUMEHT
(mpeBpallleHusT OpPraHWYEeCKUX BEUIECTB IIPM HArpeBaHUHU, IOJIY4YECHHE
ATUJICHA U U3y4YEHHE €ro CBOMCTB, KaUeCTBEHHbIC PEaKLUU Ha aJbJCTUbI,
KpaxMall, YKCYCHYIO KHCJIOTYy; JAEHaTypalus OEIKOB TIpH HarpeBaHUHU,
L[BETHbIE pEaKUUu OCJIKOB; MPOBOAUTh pPEAKIMH HMOHHOIO OOMeHa,
OTIpeNeNATh Cpelly BOAHBIX PAaCTBOPOB, KAUECTBEHHBIC PEAKLIMU Ha Cynbdar-,
KapOOHAaT- M  XJOpPUA-aHMOHBI, Ha  KAaTHOH  aMMOHMs;  pelaTh
SKCIIEpUMEHTaJbHbIE 337auu 1o TemaMm "Meramisl" u "Hemerams") B
COOTBETCTBUM C IpaBWIaMU TEXHUKU O€30IaCHOCTU IpU OOpallleHUH ¢
BEIIECTBAMH U JIAOOPATOPHBIM O0OPYAOBAaHHEM; IMPEICTABIATH PE3YIbTATHI
XMMUYECKOI'0 KCIIEpUMEHTa B (hopMe 3alKCH ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii ¥ GOpMyYIUPOBATH BHIBOJIBI HA OCHOBE THUX PE3YJIBTATOB




B 06.1acTH 3K0/10THY€CKOT0 BOCIIUTAHMS S

- c()OPMUPOBAHHOCTb 3KOJIOTUYECKON KYIbTYpHI,
MMOHUMaHUE BIUSAHUSA COLMAJIbHO-3KOHOMUYECKHUX
IPOLIECCOB  HA  COCTOSIHUE  NPUPOAHOW U
COLMAIBHOW  Cpelbl, OCO3HaHHWE TJI00aTBLHOTO
XapakTepa dKOJIOTUYECKUX MPOoOIIeM;

- IUIAHUPOBAHHUE M OCYLIECTBIICHUE JCHUCTBHHI B
OKpY’KallIllel cpefe Ha OCHOBE 3HaHUS Lenei
YCTOMYMBOI'O Pa3BUTHS YEJIOBEYECTBA;

AKTUBHOE HEMpUSATUE JIEHCTBUN, MPUHOCSIIUX
BpEJl OKPYKAIOIIEH CpeJe;
- yYMEHHE TMPOTHO3UPOBATH HEOIArONPUSATHBIC

AKOJIOTMYECKHE TOCJIEACTBUS MPEATPHUHUMAEMBIX
JICUCTBUI, MPEIOTBPALIATh HX;

- pacupenue OIBITa
9KOJIOTHYECKOW HAIPaBJICHHOCTH;
- OBJIQJICHUE HABbIKAMU Y4EOHO-
HCCIEN0BATEIBCKOM, MPOEKTHON U COLMATIBHOMN
JIeITEIILHOCTH,

JACATCIIBHOCTH

- chopMUpOBaTh TPEACTABICHUS: O XHUMHUYECKOW  COCTaBJISIOIICH
€CTECTBEHHOHAYYHOM KapTHHbBI MHUpPA, POJIM XMUMHHM B IO3HAHUM SIBJICHUU
OpUpoabl, B (OPMHUPOBAHWHM MBIIUICHUS W KYyJIbTYphl JIMYHOCTH, €€
(GyHKIIMOHAIBLHONW TPAMOTHOCTH, HEOOXOIUMOMN JJIsi PELICHUS MPAKTUYECKUX
3a7a4 M 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO H
MPUPOAHON Cpelie;

- YMeTb CcOOJI0IaTh MpaBUiIa SKOJIOTHYECKH II€JIeCO00Pa3HOro MOBEACHUS B
OBITY U TPYAOBOH AESTENLHOCTH B LIENSX COXPAHEHHUS CBOETO 3J0POBbS U
OKpYXKaroIllle NPUPOJHON Cpelbl; YYUTHIBATH ONACHOCTh BO3JCHCTBHS Ha
JKUBBIE OPraHU3MBbl OIPEACIICHHbIX BEIIECTB, TOHMMAs CMBICI IOKa3aTells
MPEAEIbHON TONMYCTUMOW KOHUEHTPALIMU

[1K 2.3.
Ocy1iecTBIsITh
OIICHKY
MIPOTUBOTIPABHO
r'O MOBEACHUS U
OTIpeNeNsTh
MOJIBETOMCTBEH
HOCTH
paccMOTpEeHHUS
nen

-BJIaJICHHE OCHOBHBIMU METOJIaMH HAYIHOTO
IIO3HAHUS BCIICCTB U XUMHNYCCKUX SIBJIEHUN
(HaOnroieHue, N3MEpeHne, IKCIEPUMEHT,
MOJICJIUPOBAHUE);

-chopMHpPOBAHHOCTH YMEHUIA TPOBOAUTH PACUETHI
10 XUMUYECKUM (pOopMysiaM U ypaBHEHUSIM
XUMHYECKHUX PEAKIHid ¢ UCTIOTb30BAHUEM
(bu3NYECKUX BEJIINYMH, XapaKTEPU3YIOIIHNX
BEIIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: MAaCCHI,
00beMa (HOpMaJIbHBIE YCIIOBHUS ) Ta30B, KOJTUYECTBA
BEIIECTBA; UCIIOJIH30BATh CUCTEMHBIC XHMHUECKUE
SHaHUWA OJId IPUHATUA peIHeHI/Iﬁ B KOHKPCTHBIX
JKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMHU
" X IPUMCHCHUEM,

- chopMHPOBAHHOCTH MIPEJCTABICHUN: O XUMUYECKOW COCTaBISIONIEH
CCTGCTBGHHOHay‘-IHOI\/'I KapTUHBI MUpa, POJIM XUMHHU B ITIO3HAHUN SIBJICHUU
IPUPOJBI, B (OPMUPOBAHUU MBIIIEHUS U KYJIbTYPhI TUUHOCTH, €€
(GYHKIIMOHATIBLHON TPAMOTHOCTH, HEOOXOAMMOM JIJISl PEIIEHUS MPAKTHUYECKUX
3a]1a4 ¥ HKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U
MPUPOAHON CpeliE;

- ¢hOpMHPOBAHHOCTh YMEHUM BBISBISATH XapaKTePHBIEC TPU3HAKU U
B3aUMOCBA3b U3YUCHHBIX HOH?ITPII7[, MPUMCHATHE COOTBETCTBYIOIIUC ITOHATHA
MIPU OMHMCAHUM CTPOEHUS U CBOMCTB HEOPTaHUYECKUX U OPraHUYECKUX
BCIICCTB U UX HpeBpaHIeHI/II\/'I; BBEISIBIISITH B3aMOCBS3b XUMHUYECKUX 3HAHUU C
MOHSATUSAMHU U NMPEACTABICHUSAMU JPYTHX €CTECTBEHHOHAYYHBIX IPEIMETOB;
- chopMHUPOBAHHOCTH YMEHHI HCTIOIB30BaTh HANMEHOBAHUS XUMUIECKUX
COEIMHEHUI MEXIYHAPOIHOTO COK03a TEOPETUUECKON U MPUKIIATHON XUMHUH
N TPUBHAJIBHBIC HA3BAHUA Ba)KHEHIITNX BCILICCTB (aI_[eTI/IJ'IeH, rIMOCPUH,




-c(hOpMUPOBAHHOCTh YMEHUH TNIAHUPOBATH U
BBITNOJIHATh XUMUYECKUI dKCIIEPUMEHT
(mpeBpallleHus: OpraHUYECKUX BELLECTB IpU
HarpeBaHuy, MOIYYCHUE ITUICHA U U3YYEHUE €T
CBOMCTB, KAUECTBEHHBIC PEAKLIUK HA aJIbJCTHUIBI,
Kpaxmall, YKCYCHYIO KHCJIOTY; ACHATYPALHs
0EJIKOB IIPU HarpeBaHUHU, IIBETHBIE PEAKIIUU
0€eJIKOB; MPOBOAUTH PEAaKLUM HOHHOTO 0OMEHa,
OIIPENEIATh CPENY BOAHBIX PACTBOPOB,
Ka4yeCTBEHHbIE peaKkIK Ha Ccysib(dar-, kKapOoHAT- U
XJIOpUJ-aHUOHBI, HA KATUOH AMMOHMS; PeIlaTh
JKCIIEPUMEHTAIIBHBIE 3a/1a41 110 TEMaM
«Meramnel» u «HemeTannel») B COOTBETCTBUHU C
IpaBUJIAMU TEXHUKHU 0€30MacCHOCTH NPU
oOpalleHnH C BeIeCTBaMU U 1a00paTOPHBIM
000pyI0BaHUEM; NIPE/ICTABIIATH PE3YJIbTAThl —
XUMHYECKOT0 dKCIIEPIMEHTa B (hopMme 3amucu
YPaBHEHHUI COOTBETCTBYIOIIMX PEAKLIUN U
(opMyIHMpPOBATH BBIBOJIbI HA OCHOBE ATHX
pe3ynbTaTOB;

¢benomn, popmanpaerua, yKCycHas KUCJIOTa, TIUIIMH, YTapHbIi ras,
YTJIEKUCIIBIN Ta3, aMMHAK, TallleHas U3BECTh, HEralieHast U3BeCTb, IINTHEBAs
coJla U APYTHX), COCTABIATH (DOPMYJIbl HEOPTaHMUYECKUX M OPraHUYECKHX
BEILIECTB, YPABHEHUSI XUMHUYECKUX PEAKLUH, OOBACHSITH UX CMBICI;
HOJTBEPIK/IaTh XapaKTePHbIC XUMHUYECKHE CBOMCTBA BEIICCTB
COOTBETCTBYIOLIMMH SKCIIEPUMEHTAMH M 3aIUCSIMHU YPAaBHEHUI XMMUYECKUX
peaKuuii;

- cOPMUPOBAHHOCTh YMEHHH yCTaHABINBATh IPUHAUIC)KHOCTh N3YUCHHBIX
HEOPraHMYECKUX U OPTaHMYECKUX BEIIECTB K OMPEIeICHHBIM KJIaccaM U
IpyIIaM COeIMHEHUH, XapaKTepU30BaTh UX COCTAB U BAYKHEUIIINE CBOMCTBA;
OIPEJICTISTh BU/IbI XMMUYECKHUX CBSI3eH (KOBaJICHTHAsI, HOHHAS,
MeTaJJTMYecKasi, BOJOPOIHAS), TUITHI KPUCTALTMYECKUX PELIETOK BEIIECTB;
KJIacCH(PUIUPOBATH XUMUYECKUE PEAKIIUH;
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2. CTPYKTYPA U COJIEPXKAHUE OBIIIEOBPA3OBATEJIbHOM JUCIUILIMHBI

«XHUMUSA»

2.1. O0beM QM CHUIIMHBI K BUAbI Y4eOHO# padoThI

Buj yueOHoit padoThl

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITHHBI 72
B T.Y.

OcHOBHOe coiep:KaHue 64
BT. 4.

TEOpEeTUIEeCKoe 00ydeHne 30
PAKTUYECKHUE 3aHSITUS 34
U3 HUX: JJAOOpaTOpHbIE 3aHATUS 10
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJAEPKAHUE (COaepKAHUE 6
NMPHUKJIAHOT0 MOAYJIfA)

BT. U..

TEOpeTHYecKoe 00yueHne 2
MPAKTUYECKHUE 3aHITUS 4
IIpomeskyTounas arrectauus (AuddepeHIMPOBAHHDbIN 3a4€T) 2
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2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

dopMupyem
HaunmeHoBaHue Coaep:xanue yueOHOro MaTepuasa (0CHOBHOe U NPodecCHOHAIBHO- O0bem ble
pa3iesioB U TeM OPHEHTHPOBAHHOE), JIA00PATOPHbIC U NPAKTHYECKHUE 3AHATHS, IPUKJIAAHON MOAYJIb | 4YaCOB |KOMIIETEHII
70
1 2 3 4
OcHoBHOE coiep:kaHue 64
Paznesn 1 OcHOBBI CTPOEHHUSA BelleCTBA 8
Tema 1.1. CoBpemenHasi MoJesib CcTpoeHHs1 aToMa. CHMBOJMYECKHH SI3bIK  XHMUHU. 2 OK 01
Crpoenne atomMoB XUMHUECKUH  3j1eMeHT. ONeKTpoHHass KoHpurypauus aroma. Kiaccuduxanus
XHMHYECKHX JJIEMEHTOB | XMMUYCCKHX 3JEMEHTOB (s-, P-, d-aeMeHTbhI). BajeHTHBIC 3JIEKTPOHBI. BaneHTHOCTB.
U MPUPOJIA XUMHYECKOil | DIEKTpOHHAs IPUPOAA XMMHMYECKOM CBS3U.  OJIEKTPOOTPHULIATEIBHOCTh.  Buabl
CBSI3H XUMHUUYECKOHN CBSI3M (KOBAJEHTHAsl, HOHHAsI, METANINYECKasi, BOJIOPOAHAS) U CIOCOOBI ee
o0OpaszoBaHHs
IIpakTnyeckune 3aHATHA 2
1 Pemenue 3ajaHMii HA HCHOJIb30BAHME XMMHMYECKOH CHMBOJIMKH M Ha3BaHUH
COCJMHEHHI 110 HOMEHKJIAType MEXIYHapOJHOI'O COK3a TEOPETUYECKONW M MPHUKIAJIHOU
XUMHUHM U TPUBHAJIBHBIX Ha3BaHWM JJI COCTABIEHUS XUMUYECKUX (POPMYJ JBYXaTOMHBIX
coenHeHUil (OKCUAOB, Cyab(GUAOB, THAPUIOB M T.II.) M JAPYrMX HEOPraHUYECKUX
COEIMHEHMI OTJIeNbHBIX Ki1accoB. [IpakTuyeckue 3ajaHusl HA YCTAHOBJICHHUE CBSI3U MEXKIY
CTPOCHMEM aTOMOB XHMHYECKUX DIJIEMEHTOB U IEPUOJUYECKUM H3MEHEHHEM CBOWCTB
XUMHUYECKUX DJIEMEHTOB M HMX COEIMHEHUH B COOTBETCTBUM C IOJOXKEHUEM
[leprognueckoi CUCTEMBI.
Tema 1.2. IIpakTuyeckue 3aHATHSA 4 OK 01
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IHepuoauveckuii 3aK0H 1
Tab6auua J.1.
MenpeneeBa

2 llepuoanueckasi cucreMa xumMmudeckux djaeMeHToB [I.U. MenneneeBa. Gusnueckuit
cmbicn Ilepuonuueckoro 3akonHa J[.M. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHHUS
CBOWMCTB XMMHYECKHUX DJIEMEHTOB, 00pa3yeMbIX WMH IMPOCTHIX M CIOXHBIX BEIIECTB B
COOTBETCTBHUH C IIOJIOKCHHEM XHMHUYECKOro 3jeMeHTa B Ilepmommueckoil cucrteme.
MupoBo33peHueckoe U HaydyHoe 3HadeHue [lepuomguueckoro 3axkona /[.M. Menneneesa.
[Ipornossl JI.1. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKUX AJIEMEHTOB.

3 Pemenue NPaKTHKO-OPHEHTHPOBAHHBIX  TEOPETHYECKHMX  3aJaHMii  Ha
XapakTEepU3alUI0 XUMHUYECKUX JJIEMEHTOB «MeTayminyeckue / HEeMETaUTMYEeCKHe
CBOﬁCTBa, QJICKTPOOTPULATCIIBHOCTE XHUMHUUYCCKUX J3JICMCHTOB B COOTBCTCTBHUH C HUX
AJICKTPOHHBIM CTPOECHHEM M TIOJIOKEHHEM B IEPUOJAMYECKOM CHUCTEME XHMHYECKHX
anemenToB JI.W. MenaeneeBa»

OK 02

Pa3nen 2 Xumuueckue pea

KM

Tema 2.1. Tunsl
XUMHYECKHX pPeaKkuuid

Knaccndpukanusi 1 TUNBI XMMHYECKMX PEAKIUH € y4aCTHEM HEOPraHM4YeCKHX
BemecTB. CocTaBjieHUE YpaBHEHUW pEaKIUN COCAMHEHUs, Pa3JIOKCHUS, 3aMEIICHHUS,
oOMeHa, B T.4. PEaKIUi TOPEHHS, OKUCICHUS-BOCCTAHOBJICHUS. Y PAaBHCHUS OKHUCIICHUS-
BoccraHoBjieHus. CteneHb okuciaeHus. OKUCIUTENb U BOCCTaHOBHUTENb. COCTaBICHUE U
YPaBHUBAHHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNH METOJOM 3JIEKTPOHHOIO
Oananca. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU B MPHUPOJE, MPOU3BOICTBEHHBIX
MPOLECCAX U KU3HEAEATEIIbHOCTH OPraHU3MOB

HpaKanecmle 3aHATHUSA

4 KoummyecTBeHHbI¢ OTHOLICHMA B XMMHMH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B
XUMHUU U PACUEThl IO YPABHEHUSAM XUMHUUYECKHUX peakiuil. MoJlb KaKk eMHUIA KOJINYECTBA
BeniecTBa. MoisipHas mMacca. 3aKOHBI COXPAaHEHHUSI MacChl M JHEPruu. 3akoH ABOraapo.
Mounsipabiii 00beM razoB. OTHOCHTENbHAsl IUIOTHOCTh Ta3oB. PacueTsl MO ypaBHEHUSIM
XUMHUYECKHX PEaKLUi C MCIIOJIb30BAaHHUEM Macchl, 00beMa (HOpMallbHbIE YCIIOBHS) ra3oB,
KOJIMYECTBA BEIIECTBA

OK 01
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Tema 2.2. Teopus JIEKTPOJIUTHYCCKOM AMCCOLMALMH. NonsL. DNIEKTPOIUTHI, 2 OK 01
DJIeKTPOIUTHYECKAS HeaeKTposuThl. Peakunu monHoro oOmena. CocTaBieHHE peakiuii MOHHOTO OOMeHa OK 04
AMCCOUMALMSI M HOHHBIM | IyTEeM COCTABJIEHUS KX TOJHBIX M COKPAILIEHHbIX HOHHBIX YypaBHEHUW. KucCioTHO-
o0MeH OCHOBHBIE€ PEaKUMHU. 3a/1aHUsI HA COCTABJIEHUE MOHHBIX peakunii. KoHTpobHasa padora

1 «CTpoeHue BenecTBa H XUMHYECKUE PeaKIIHN»

IpakTHYecKHe 3aHATHS 2

5 JlaGopaTopHas padora 1 «Tunbl XumMH4YecKux peakmuii». VccienoBanue Tumos (1o

COCTaBY U KOJIMYECTBY MCXOJIHBIX U OOpPa3yIOIIMXCS BEIIECTB) U NMPU3HAKOB XUMUYECKUX

peakuuii. IlpoBeneHue peakuuid HOHHOIO OOMEHa, OINpEAENEHUE Cpeabl BOJHBIX

pacTBOPOB. 3a7aHusl HA COCTABJICHUE HOHHBIX PEaAKIUil
Pa3znen 3 CTtpoeHue u CBOIMCTBA HEOPraHUYECKHUX BelIeCTB 18
Tema 3.1. IIpenmer Heopranmyeckoii xumum. Kiaccudukanuss HeopraHMYECKHX BEIIECTB. 2 OK 01
Knaccupuxanus, [Ipocteie u cioxkubie BemiecTBa. OCHOBHBIE KJIAcChl CJIOKHBIX BEHIECTB (OKCHIBI, OK 02
HOMEHKJIATYpa U THUAPOKCHUIBI, KHUCIOTHI, COJH). B3auMOCBSI3b HEOPraHUYECKUX BEIIeCTB. ATrperarHbie IIK 2.3
cTpoeHue cocTosiHUS  BemecTBa.  Kpucrajuimueckue ©  amMOpHBIC  BEIIECTBA.  [HIIBI
HEOPraHHYeCKUX KPUCTAIJIMYECKUX PEIIeTOK (aroMHas, MOJEKYyIsSpHas, WOHHAas, MeTalInyecKas).
BellleCTB 3aBUCUMOCTh (PU3MYECKUX CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMYECKOW PEHICTKU.

3aBUCUMOCTh XMMHYECKOM aKTMBHOCTH BEIIECTB OT BUJA XMMHYECKOW CBSI3U W THUMA

KpUCTAJUTMYECKOU pernieTku. [I[puamHbl MHOTOOOpPAa3us BEIIECTB

IIpakTHYeckue 3aHATHS 2

6 HoMmeHkJiiaTypa HeOpraHM4ecKHMX BelleCTB: Ha3BaHUE BEIIECTBA MCXOAS M3 HX
XUMHUYECKOH (DOpPMyYIBI WM COCTAaBICHHE XUMHUYECKOW (OPMYNbI MCXOAS U3 Ha3BaHUs
BenlectBa 1o MexayHaponHoil (MIOITAK) unu TpuBuanbHON HOMeHKiIarype. Pemienue
MPAKTUYECKUX 3aJaHui MO Kiaccu(UKaluy, HOMEHKJIAType M XUMUYECKUM (popmyiam
HEOPraHMYECKHUX BELIECTB PA3JIMYHBIX KJIACCOB (YrapHBIM ras, YriIeKMCIbIM ras, aMMHaK,
ramieHasl U3BeCTb, HETalleHasl U3BECThb, INThEBAs COJA U JPYIHX): HAa3bIBaTh U COCTABIATh
(hopMyJIbl XUMUYECKUX BELIECTB, OMPEAENIATh MPUHAAIE)KHOCTh K KiIaccy.

Hctounnku xuMudeckoit nHpopMmaiuu (cpeacTB MaccoBoit MHGopmaiuu, cetb HTepHeT
u gnpyrue). I[louck wuHPOpManuu 1O Ha3BaHUSAM, HIACHTHPHUKATOpPAM, CTPYKTYpPHBIM

bopmynam
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Tema 3.2. Pu3uko-
XHMHYeCKHeE CBOiicCTBA
HEOPraHU4eCcKHX
BeILECTB

Metaaabl. OO0mue ¢usnyeckne M XUMHUYECKHE CBOHCTBa MeTauioB. CrocoObl
NOJy4yeHHs. 3HAYCHHE METAUIOB U HEMETaNIOB B NIPUPOAEC M JKU3HEAEATEIbHOCTU
4eloBeKa M OpraHm3MoB. Koppo3usi MeTayuioB: BUABI KOPPO3WH, CIIOCOOBI 3aIUTHI
METAJUIOB OT KOPPO3UHU

Hemertamnpl. O0mue pu3nyeckue u XMMHUYECKHE CBOMCTBA HEMETAILIOB. THITUYHBIE
ceoiictBa HemetayioB [V— VII rpynn. Knaccudukanus u HOMEHKIATypa COSAMHEHUI
HemeTaoB. KpyroBopoTsl OMOTE€HHBIX 3JIEMEHTOB B IPHPOJIE

XHUMHYecKHe CBOHCTBA OCHOBHBIX KJIACCOB HEOPIaHHYeCKHMX BellecTB (OKCHU[IOB,
THIPOKCUIOB, KUCIIOT, COJEN U Jip.). 3aKOHOMEPHOCTU B M3MEHEHUU CBOWCTB MPOCTHIX
BEIIECTB, BOJOPOAHBIX COEIMHEHUH, BBICIIUX OKCHJOB M I'MIpokcuaoB. KoHTpoJbHas
padora 2 «CBoiicTBa HEOPraHMYECKHUX BeleCcTB)

IlpakTH4yeckue 3aHATUA

7 CocraBjieHHe YPAaBHEHUI XMMHUYECKHMX PeaKUMi C Yy4acCTHEM MPOCTBIX U CIIOXKHBIX
HEOPraHWYECKUX BEIECTB: METAJUIOB M HEMETAJUIOB; OKCHJIOB METAJNIOB, HEMETAUIOB U
aMpOTEepHBIX DJIEMEHTOB, HEOPraHMYECKUX KHUCIOT, OCHOBAaHUH M  aM(POTEPHBIX
TUJIPOKCHJIOB; HEOPTaHUYECKUX COJIEN, XapaKTEPU3YIOIIMX UX CBOMCTBA.

8 PemieHue NPAKTHKO-OPHEHTHPOBAHHBIX TeOPeTHYECKMX 3aJaHMil Ha CBOMCTBA,
COCTaB, MOJy4YeHHE U 0€30MacHOE HUCITIOIh30BAHNE BAKHEUIIINX HEOPTaHUYECKUX BEIICCTB
B OBITY U MTPAKTUYECKON JEATETLHOCTH YEeTIOBEKa

OK 01
OK 02
IIK 2.3

Tema 3.3.
NpenTnduxanus
HEOPraHU4ecKux
BelLIECTB

IIpakTHYecKkue 3aHATHSA

9 JIaGopatopHas pabora 2 «neHTH(UKAINA HEOPraHUYECKUX BeliecTB». PemeHue
OKCIICPUMCHTAJIBHBIX 3aJa4d 110 XUMHYCCKUM CBOMCTBAM METAJNIOB H HEMCTAJIJIOB, IIO
pacro3HaBaHMIO M TOJYYEHUIO COCAMHEHUI MeTalyioB M HeMeTayuloB. VaeHTudukarys
HCOPraHNMYCCKUX BCIICCTB C HCIIOJIB30BAHUECM HUX (bHSI/IKO-XI/IMI/ILIGCKI/IX CBOfICTB,
XapaKTepHBIX KaueCTBEHHbIX peakiuii. KauecTBeHHbIe peakunu Ha cynbdar-, kKapOoHaT- U
XJIOpUA-aHWUOHBI, HA KATUOH aMMOHUSA

OK 01
OK 02
OK 04

Pa3nesn 4 CtpoeHue M CBOHCTBa OPraHN4YecKNX BellecTB

20
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Tema 4.1.
Knaccupuxanus,
CTPOEHHE 1
HOMEHKJIaTypa
OpPraHMYecKuX BellecTB

IlosiBIeHMe ¥ pa3BUTHE OpPraHUYecKOM XMMHHM Kak Hayku. IIpenmer
OpraHMYeCKOM XuMuu. MecTo M 3HAY€HUWE OPraHWYeCKOM XUMHM B CHCTEME
€CTECTBEHHBIX HayK. XHMHYECKOE CTPOCHHE KAaK IMOPSAOK COCIMHEHHsS aTOMOB B
MOJIEKYJIE COIJIACHO HX BAJIECHTHOCTH. OCHOBHBIEC IIOJIOKEHUS TEOPUU XHMHUYECKOTO
CTpPOEHMsSI OpraHuueckux coenuHeHudi A.M. bytnepoBa. VYriepoaHslii ckener
OpPraHUYECKOM MOJIEKYJBl. 3aBUCUMOCTb CBOMCTB BEILECTB OT XMMHMYECKOIO CTPOCHUS
Monekyn. M3omepust m wuzomepsl. llonste o QyHKIMOHanbHOM Tpymme. Paaukar.
IIpunuunsel  kjnaccu(uUKaMM — OPraHUYECKUX  COEIUHEHHH. MesxyHaponHas
HOMEHKJIaTypa M IPUHLUIIBI HOMEHKJIATyphl OpraHudyeckux coequHeHui. Ilonstue 00
a30TCOJEpXKAILUX COEIUHEHUSAX, OHMOJIOrMYECKH aKTHUBHBIX BellecTBax (yriaeBojax,
KHpax, Oeiakax W Jp.), BBICOKOMOJEKYJSPHBIX COEIMHEHHUSIX (MOHOMEp, TOJIHMED,
CTPYKTYPHOE 3BEHO)

IlpakTH4yeckue 3aHATUA

10 HomeHk1aTypa OPraHM4ecKHX COeIHMHEHUH OTIeJbHbIX KJACCOB (HACHIIICHHEIE,
HEHACBILICHHBIE U APOMATUYECKUE YTIIEBOJOPObI, CIUPTHI, (EHObI, albJACTH/Ibl, KETOHBI,
KapOOHOBBIE KHUCIOTHI M Jp.) CocTaBieHHWE MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
(dbopMyll OpraHMYECKHX BEIIECTB OTAENBHBIX KIACCOB, HCIONB3YSd HUX HAa3BaHUS IIO
CUCTEeMAaTUYCCKOW M TPUBHAIBLHON HOMEHKIJIAaType (ITHIICH, alleTHIICH, TIUIepruH, (GeHom,
dbopManpaeru, YKCycHas KHCIOTa, IMIMH). Pacdersl mpocreiimieid  Gopmymsl

OpPraHMYECKOI MOJIEKYJIbI, UCXO/S U3 JIEMEHTHOro cocTana (B %)

OK 01
IIK 2.3
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Tema 4.2. CBoiicTBa
OpPraHuYecKux
coeTNHeHu

DU3HKO-XUMHYECKHE CBOMCTBA OPraHMYeCKUX COCUHECHUN OTAeIbHbIX KJIACCOB
(ocobenHocTH Kiaccu(UKalMKM U HOMEHKJIATYphl BHYTPH KJlacca; TOMOJIOTUYECKUH psll U
obmas dopmyna; uzomepus; (GpU3NUIECKHE CBOICTBA; XUMHUYECKHE CBOWCTBA; CIOCOOBI
MOJTYy4YCHUS ):

— IpeleNbHbIE YIIIEBOIOPObI (AIKAaHbI M IIUKJIOANIKaHbI). ['OpeHre MeTaHa Kak OJIUH
13 OCHOBHBIX MCTOYHHMKOB TE€IJIa B MPOMBINIICHHOCTH U ObITy. CBOWMCTBA MPUPOAHBIX
YIII€BOJOPOOB, HAXO0XKICHUE B MPUPOJIE U TPUMEHEHHUE AITKAHOB;

— HempeJesbHble (aJIKEHbl, AIKUHBl W AJIKAJWEHBl) U apOMaTHYECKHE YTIEBOJOPOJBI.
FOpeHI/Ie AllCTWJICHA KaK HMCTOYHHK BBICOKOTCMIICPATYPHOI'O0 IINIAMCHM [JIA CBAPKHU U
PE3KH METaJNIOB

— KHCJIOPOJICO/iepKalye coelMHeHusl (CUpThl U PEHOJIbl, KApOOHOBBIE KUCIOTHI U
3¢upBl, anbAETHAbBl W KETOHBI, JKUPBI, yrieBoasl). [IpakTuueckoe mpuMeHEHHE
STWICHIJIMKOJS, TiWIepuHa, ¢eHona. [IpuMenenue dopManbaeruaa, aneTalibIeTH/Ia,
YKCYCHOHM KHCIOTHL. MbllIa KaK COJM BBICIIMX KapOOHOBBIX KUCJIOT. Mololue CBOWCTBA
MBbIJIa

— a3oTcojAepiKamipe  coeMHeHHs1 (aMUHBI M  aMHHOKHCIIOTBHI,  OCJKH).
BoicokoMonekynsipHble COEAMHEHMsI (CUHTETUYECKME U OHOJOrM4eCKU-aKTHBHBIE).
Monomep, momumep, CTPYKTypHOe 3BeHO. [lommMmepusamusi STHJIEHAa KaK OCHOBHOE
HaIpaBJICHUE €TI0 UCIIOJIb30BAHUA.

I'enetnueckas CBSI3b MEXKIY KJIACCAMH OPTaHUYECKUX COCTMHEHUN

IIpakTHYecKkue 3aHATHA

11 CBoiicTBa OpraHu4YecKHMX COeJUHEHUIl OTHeIbHBIX KJIACCOB (TpUBHAIbHAA U
MEXKJIyHapoAHas HOMEHKJIAaTypa, XHUMHUYECKHE CBOMCTBA, CHOCOOBI  IMOJyYCHHMS):
npeneabHble (aNKaHbl U UKIIOAJIKaHbl), HETIPEAeIbHbIE (aJIKEHBI, AIKUHBI U aJIKaJUEHbl) U
apOMaTUYeCKHUe YTJIeBOJOPObl, CHUPTHl U (PEHOJNBI, KapOOHOBBIE KHUCIOTHI U S(UPHI,
abJIeTU/Ibl U KETOHBbl, AMUHbl U AMHUHOKHUCJIOTBI, BBICOKOMOJIEKYJISIPHbIE COEAMHEHMS.
3aJaHusl Ha COCTaBJIEHUE YPAaBHEHUN XMMHMUYECKHX PEAKLUM C y4aCTMEM OPTraHUYECKUX
BEIIECTB HA OCHOBAHUHU UX COCTaBa U CTPOEHUS

12 CocraBienne cxeM peakuuii (B TOM YHCIE€ MO NPEIJOKEHHBIM IENOYKaM
MPEBPAIICHUI), XapaKTEPHU3YIONINX XUMHUYECKUE CBONCTBA OPraHUYECKUX COCTUHEHUN
OTJIENBHBIX KJIACCOB, CIIOCOOBI UX TOMYyYEHHUS M Ha3BAaHUE OPTaHUYECKUX COCIUHEHUH 10

TPUBHAJIBHON WIM MEKyHAPOJHON CHCTEMAaTHYECKON HOMEHKIIAType.

OK 01
OK 02
OK 04
IIK 2.3
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PemreHne  NpakTUKO-OPUEHTUPOBAHHBIX  TEOPETUYECKMX  3aJaHMM HA  CBOMCTBA
OpPraHUYECKUX COCIMHEHUH OTIEIBbHBIX KJIACCOB

13 Jlaboparopnasi pa6ora 3 «lIpeBpamieHusi OpraHuvecKHX BellleCTB MpH
HarpeBaHum». [lonydenue sTuieHa U U3y4eHUe ero CBOMCTB. MoaenupoBaHue MOJIEKYI U
XUMHUYECKUX MpEeBpalleHud Ha IpUMEpe dTaHa, STUIICHA, alleTUIeHa U JIp.

Tema 4.3.
Nnentunduxanus
OPraHMYecKuX BellecTB,
HX 3HAYEHHE U
npuMeHeHHne B ObLITOBOW 1
MPOU3BOJACTBEHHOMI
AeATEJILHOCTH YeI0BeKa

Buoopranuyeckue coenumHenusi. [IpumeHenue u Ouonoruyeckas pojb YrieBOIOB.
OxwuciieHue yriieBoioB — UCTOYHUK SHEPIHU JKUBBIX OpraHu3MoB. O61acTu NpUMEHEHUs
amMuHOKUCIOT. [IpeBpamieHuss OeiIKOB NMHIM B oOpraHu3zMe. buosjormueckue (QyHKIUU
0enkoB. bruonornveckne GyHKIMH )KUPOB.

PoJib oprannyeckoil XUuMHM B pellieHHH NMpod/ieM nuinesoii 6esonacHoctu. Poib
OpPraHUYeCKOM XMMMHU B PELICHUU MPOOJIeM SHEPreTHUecKo 0e30MacHOCTH, B pa3BUTHU
MEIUIMHBI, CO3JAHMM  HOBBIX  MarTepHalioB, HOBBIX  HMCTOYHHKOB  DHEPIUH
(anmbTepHATHBHBIE UCTOUYHUKHU 3Hepruu). OnacHOCTh BO3JEHCTBUS Ha KHUBbIE OPraHU3MbI
OpraHMYECKHUX BEUIECTB OTAENIbHBIX KJIAcCOB (YIJIEBOAOPOIbL, CHUPTHI, (HEHOJIBI,
XJIOPOPIaHUYECKHUE IMPOM3BOJHBIE, AIBJETUABI M Jp.), CMBICI IOKa3aTels NpenesbHO
nonyctumMoi KoHueHTpauuu. KonTpoabHasi padora 3 «CrTpykTypa M cBoOiicTBa
OPraHHYecKHX BellecTB»

IlpakTH4yeckue 3aHATHA

14 JlaGopatopnas padora 4 «HaeHTudukanmusi OpPraHMYecKUX CoeIUHEHUH
OT/IeJIbHBIX KJaccoB» MneHTudukamnus opraHn4eckiux COeIMHEHUN OTIENbHBIX KIIACCOB
(Ha TpuMepe anbpACTUIIOB, KpaxMajia, YKCYCHOM KHCIOThI, O€ITKOB W T.I.) C
WCIONIb30BaHUEM WX (U3UKO-XMMHUYECKUX CBOWCTB U XapaKTEPHBIX KayeCTBEHHBIX
peakuuii. Jlenarypaumsi Oenka nmpu  HarpeBaHuW. [[BeTHble peakiuu  OENKOB.
Bo3HUKHOBEHNE aHATUTUYECKOTO CUTHAja C TOYKH 3PEHHS XUMMUYECKUX MPOLECCOB IMpHU
MPOTEKAHWU KAYECTBEHHOW PEaKIIMH, TO3BOJISIONIEH HACHTU(PUIIUPOBATH MPEITI0KCHHBIC
OpraHUYECKHE BEILECTBA

OK 01
OK 02
OK 04
IIK 2.3

Pa3nes S Knnernyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUA XUMHUYECKUX pPeaKuii
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Tema 5.1 Cxopoctb
XHUMHYECKHX peaKkIuid.
XuMH4yecKoe

CxopocTh peaknuu, ee 3aBHCHMOCTb OT PAa3jJH4YHBbIX (PAKTOPOB: IPUPOALI
pearupyromux BEIIEeCTB, KOHUEHTPALUU pEarupyrolMX BELIECTB, TEMIIEpaTypbl U
TUTOIIAM PEaKIMOHHON MOBEpXHOCTHU. TersioBbie 3(h(heKThl XUMHUYECKUX peaKIfid. DK30-
U 3HJIO0TepMHUUYECKHE, peakiuu. OOpaTUMOCTh peakiuid. XUMHUECKOe PABHOBECHE U €ro
CMEILICHUE IO/ JEHCTBHEM pa3IM4yHbIX (aKTOPOB (KOHIIEHTPALUMS PEAreHTOB WIN
IIPOAYKTOB PEAKLMHU, JABJIECHUE, TeMIepaTrypa) JUlsl CO3AaHUS ONTHUMAJIbHBIX YCIOBUH
IIPOTEKaHUs XUMUYeCKHX Ipoueccos. [Ipunnun Jle [laTense

OK 01
OK 02
IIK 2.3

HpaKTI/I‘{CCKI/Ie 3aHATHSA

15 PemieHue NpakTHKO-OPMEHTHPOBAHHBIX 3aJaHUI HA aHAJIU3 PAKTOPOB, BIUSIONINX
Ha H3MEHEHHE CKOPOCTH XHWMHUYECKOW peakluu, B T.4. C MO3ULIUNA OSKOJOTHYECKH
1[e1ecoo0pa3HOro MOBEAEHUS B OBITY M TPYAOPAaBHOBECHEBOW JEATENBHOCTU B IIEJIAX
COXPAHEHHUS CBOETO 37I0POBbs U OKPYXkKAIOIIECH MPUPOTHON CPEIBL.

16 Pemenue nMpakTUKO-OPUEHTHPOBAHHBIX 33/IaHUH HA MpUMeHeHHe npuHOuna Jle-
HlaTenbe 1151 HAXOXKICHUS HAIIPABJICHUS CMEIIEHUS PAaBHOBECUSI XUMUYECKON pEaKINu 1
aHayu3 (PaKTOPOB, BIUSIOLIUX HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHS

OK 01
OK 02
IIK 2.3

Pa3znen 6 PacTtBopsl

Tema 6.1.
IonsTHe 0 pacTBOpax

PacTBopenne kak ¢usnko-xummuyeckuii mpouecc. PactBopel.  CnocoOsl
IIPUTOTOBJIEHUS] PAcTBOPOB. PacTBOprMOCTh. MaccoBasi 0 pPaCTBOPEHHOIO BEILECTBA.
CwMmbIcnT TOKazaTessl NpeleNbHO JOMYCTUMOM KOHLEHTPAallMd W €ro HMCIOJb30BaHUE B
OlLIEHKE »JKojoruyeckoi Oe3zomacHocTu. IIpaBuia 3KOIOTHYECKH IEeNeco00pa3HOro
MOBE/ICHUS B OBITY U TPYJOBOW JEATEIBHOCTH B LENSIX COXPAHEHMsI CBOETO 3/10POBbs U
OKpY)KaloIlleld IMPUPOAHOM Cpelbl; ONAaCHOCTb BO3AECHCTBHUS HA JKUBBIE OPTraHU3MBI
OIIPEJICJIEHHBIX BEILECTB.

Pemenne  mpakTUKO-OPUEHTHPOBAHHBIX  PACUETHBIX  3aJaHUH  HA  PacTBOPBHI,
HCIOJIb3yeMbI€ B OBITOBOM 1 MTPOM3BOJCTBEHHON JESITEILHOCTH YeIOBEKa

OK 01
OK 02
OK 07
IIK 2.3

Tema 6.2. UccenoBanue
CBONCTB PacTBOpPOB

IIpakTHYecKkue 3aHATHS

17 JIaGopatopHas padora S «Ilpurorosienue pacreopoB». [Ipurorosienue pacTBopoB
3a/laHHOM (MaccoBoil, %) KOHLIEHTpalUH (C IPaKTUKO-OPUEHTUPOBAHHBIMHU BOIPOCAMH) U
OIIpeJIeJICHUE CPEllbl BOJHBIX pacTBOPOB. Perienue 3a1a4 Ha IPUrOTOBIIEHUE PACTBOPOB

OK 01
OK 02
OK 04
IIK 2.3
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IIpogeccuonaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHue (Coiep:KaHNe NPUKJIATHOTO MOAYJIsT)

Pazgen 7 Xumus B ObITY M IPOU3BOJACTBEHHOM 1€ATEILHOCTH YeJI0BeKa

Tema 7.1 Xumus B ObITY
U MIPOU3BOICTBEHHOM
AeATeJILHOCTH YeJI0BeKa

HogBeiilumne J0CTHKEHUS XMMHUYECKO HAYKM M XHMHMYECKOH TexXHOoJIoruM. Poib
XUMHH B O0OECMEYEHHH SKOJOTHYECKOW, DHEPreTHYECKON M TUIIEeBOW OE30MacHOCTH,
pazButud MeaunuHbl. [IpaBuia moucka W aHalIM3a XUMHYECKOW HMHPOpMAIUU U3
pa3MYHBIX MCTOYHUKOB (Hay4yHass M y4dyeOHO-Hay4yHasl JUTEpaTypa, CPeACTBA MAacCCOBOM
nHpopMmanuu, cetb UHTEpHET)

HpaKTI/I‘{CCKI/Ie 3aHATHSA

18 IMouck U aHaIU3 KeiicOB 0 MPUMeHEHHH XMMHYECKMX BeleCTB M TEXHOJIOTHH C
yueTtoM Oynaymeil npodeccHOHaJbHOW — AEATENbHOCTH IO TeMaM: Ba)kKHeHIIne
CTPOUTCIIBHBIC MAaTCpUalibl, KOHCTPYKIIHUOHHBIC MaTCpHajibl, KPpaCKHU, CTCKJIO, KCpaMUKa,
MaTepuaibl s 3JEKTPOHUKH, HaHOMAaTepUallbl, TEKCTUJIbHBIE BOJIOKHA, HCTOUYHUKHU
OHCPIUHr, OPraHNnv4CeCKUC 1 MUHCPAJIbHBIC y,I[O6pCHI/I$I, JICKApCTBCHHLIC BCIICCTBA, OBITOBAs
XUMHUSL.

19 3ammra: IlpeacrasiieHne pe3yJIbTaTOB pellieHUs] KeiicoB B (popMe MUHH-I0KJIA/Ia
¢ mpe3eHTanuei

OK 01
OK 02
OK 04
OK 07
IIK 2.3

IIpome:kyTouHas arrecTauus Mo AucuumnanHe (anddepeHIUPOBaAHHbINA 3a4eT)

Bcero

72
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3. YCJIOBUSA PEAJIN3AIIMA TPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
JANCHUITTINHBI

3.1. TpeOoBaHMsA K MMHUMAJIBHOMY MaTEePHAJbHO-TEXHMYECKOMY 00ecnedyeHHI0
Jnsg peanuzanuy OporpamMmbl JAMCLUUILIMHBL MPEAYCMOTPEHBI CIEAYIOIIME CIELHAIbHbIE
MOMEIICHUS: YUeOHBIN KAOMHET XUMHUH M YdeOHasi XUMHUECKas JJabopaTopus.

Oo6opynoBanue y4eOHOro KadbmHera (HarjsiiHble MOCOOMSI): HAOOPHI IIAPOCTEPIKHEBHIX
MoJieIe MOJIeKYJI, MOJEIH KPUCTANTMYECKUX PEIIETOK, KOJJICKIIUU MPOCTHIX U CJIOKHBIX BEIIECTB U
KOJUICKIIUY TOJMMEPOB; KOJUIEKIMS TOPHBIX MOPOJ U MHHEpaioB, Tabnuua MenaeneeBa, yueOHbIE
buapMbI, IUGPOBBIC 00pa30BaATEIbHBIC PECYPCHI.

Texnuveckue cpeacrBa o0y4eHUsi: KOMIIBIOTEP C YCTPOWCTBAMU BOCIIPOU3BEACHUSI 3BYKA,
IPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C SKPAHOM, MYJIbTUMEINIHAS TOCKa.

OOopynoBanmne gnaboparopuu M padounx MecT J1a0OPATOPUM: MEH3YPKH, IUIETKU-
KareJbHUIbl, TEPMOMETPbI, MUKPOCKOII, JIYIIbl, IPEIMETHbIE U TOKPOBHBIE CTEKJA, IUIAHIIETHI IS
KaleJbHBIX peakluii, GuiIbTpoBaibHAsg Oymara, MPOMBIBAIKHU, CTEKJISIHHbIE MPOOUPKHU, PE3HHOBBIC
npoOKku, QoHapuku, HAOOP PEaKTUBOB, CTEKJISHHBIC MAIOYKH, IITATUBBI ISl MPOOUPOK; MEpPHBIE
WIMH]PBI, BOPOHKU CTEKJISIHHBIE, BOPOHKH JIeiuTenbHble nuauHapuaeckue (50-100 mi), cTynku ¢
necTukoM, (appopoBbie YaIIKH, MUHLETHL, (UIBTPHl OyMakHbIE, BaTa, Mapisi, 4acOBbIE CTEKJA,
AIIEKTPOIUIUTKH, JIAOOPATOPHBIE MITATHBBI, CIIMPTOBBIC TOPENKH, CIHYKH, MPUOOP VIS MOITYydSHHS
ra3oB (WM mpoOUpKa ¢ ra300TBOHOM TPYOKOI), AepKATEIH I POOUPOK, CKIISTHKA IS XPaHEHUS
PEaKTHBOB, pa3fgaTOUYHbIC JIOTKH; XuMHueckue crakanbl (50, 100 u 200 mu1); mmaTenu; TUHIETHI,
TUTEJIbHBIE LIUIMIBI; CEKYHIOMEPHI (TaliMepbl), MepHble podupku (Ha 10-20 Mi) u MepHbIe KOJIObI
(25, 50, 100 u 200 M), BoasHas GaHs (WM TEPMOCTAT), CTEKJISSHHBIE MATOYKH; KOHUYECKHE KOOI
st TuTpoBanus (50 u 100 mut); MHAMKATOpHBIE MOJIOCKU 7S ompeneneHus pH u cranmapTHas
WHAWKATOpHAs IIKaJla; YHUBEPCaIbHBIM HHIUKATOp; numeTku Ha 1, 10, 50 mu (wnu mo3aropsl Ha 1, 5
u 10 mi), 6ropeTKu Juid TUTPOBaHUS, MeAUIMHCKHE mmpuibl Ha 100—150 mu1, ntabopaTtopHble W/HUIH
aHaJIUTUYEeCKUe Bechl, pH-MeTpsl, CymmibHBIN 1IKad, U Ip. TabopaTopHOe 000PYyI0BAHUE.

3.2. UndopmannoHHoe obecniedeHHe peajn3alui NPorpaMmMbl

1. Jlna peanuzanuu mnporpaMMmbl OuOIMOTEUHBbINH (OHJ 00pazoBaTENbHON OpraHu3alnu
JOJDKEH HMMETh IIeYaTHblE M JJIEKTPOHHbIE oOpa3oBaTelibHble M WH(GOPMAIMOHHBIE PECYPCHI,
PEKOMEH/I0BaHHBIE JI UCMOJIb30BaHUS B 00pa30BaTEIbHOM IIpoliecce, HE CTaplie 5 JeT ¢ MOMEHTa
U3JIaHUS.

2. PexoMeHyeMble NeUaTHbIE U3/IaHUs MO peanu3anuu oo1eoopazoBaTeaIbHON JUCIUILUTUHBL
MPEJICTaBICHBI B METOAMYECKUX PEKOMEHAIUAX M0 OpraHu3alui 00yueHusI.

3.2.1. Ileuammnvie uzoanus
1. Tabpuensn O.C. Xumus aig npodeccuil U cnenuagbHOCTEH TEXHUUYECKOTo Mpoduis : yueOHUK
JUISL CTY[. yupexaeHui cpen. npod. obpazoanus / O.C.I'abpuensu, W.I'.OctpoymoB. — 4-¢ u3.,
crep. — M. : U3parenbckuii neHTp «Akagemusi», 2020. — 272 c., [8] c. uB. ui.

2. AndunorenoBa, 1. B. Xumus: Y4eOHMK W MPakTHKyM IJis CpPeIHEro MpodhecCHOHATBLHOTO

obpazoBanus / U. B. Aaudunorenosa, A. B. badkos, B. A.llonkoB. — 2-e u3n. uchnp. u a0m. —
Mocksa: U3natensctBo FOpaiit, 2022. — 291 c.
3. Hleronuxuna, H. A. O6mas xumus: yuebnuk mas CIIO / H.A. p B. Munaesckas. — Ca;

Hleronuxuna, -Ilerepbypr: Jlans, 2021. — 164 c.

4. Huxonbckuit, A. b. Xumwus: y4yeOHMK W TPAKTHUKyM MJI CPEIHEr0 MNPOPECCHOHATHHOIO
obpazoBanus / A. b- Huxombsckmii, A. B. CyBopoB. — 2-¢ m3a, nepepad. u jon. — Mockaa:
Uz natensctBo FOpaiit, 2022. — 507 c.
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2. http:/gotourl.ru/4790  (http://webelements.com/)

3.2.2. /lononnumenvuvle uCMOUHUKU
1. I'ycesa, B, Xumus aia CI1O: yuebHOo-MeToaudeckoe nocooue EB. I'ycea, M. P. 3uranmmuna, /I,
. Kynukosa. — Kazans: HUTVY, 2019. — 168 c.

-Hanéxnas

XUMHUYECKHX DJIEMEHTAX M NX CBOMCTBAX

cpaBouyHass uH(pOpMAIHIL O

4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS OBIIIEOBPA30OBATEJIBHOM
JANCHUITVINHBI

KOHTpOJ'IB H OLCHKa pE3yJIbTaTOB 06y‘IeHI/IH OCYHIECTBIACTCA B IIPOLECCEC IPOBCACHUIA
MPAKTUYICCKUX

3aHATUH W Ja0OpaTOPHBIX  padoT,

TECTUPOBAHUA,

da TakKXKC BBIIIOJIHCHUA

O6y‘laIOH_[I/IMI/ICH HMHAWNBUAYAJIbHBIX SaHaHHﬁ, ITPOCKTOB, HCCH@HOB&HHﬁ. PCSYJ'IBTaTBI O6y‘leHI/IH

OMpeCACIIA0T, YTO o6yqa10umec;1 AOJKHBI 3HATb, IOHUMATb U ACMOHCTPUPOBATH IIO 3aBCPIICHUU

HU3YUCHUA JUCHUIIIINHBI.

s popmupoBaHUsl, KOHTPOJISI U OICHKH pPE3yJIbTaTOB OCBOCHHS YYCOHON IAMCIIUTLIMHBI

UCTIONIL3YETCSI CHCTEMa OICHOYHBIX MEPONPHUATHH, TPEICTABIISIONIas COOOH KOMIUIEKC Y4eOHBIX

MEPONPHSITHIA, COTIIACOBAHHBIX C pe3yibTaTaMu 0O0y4YeHHs u chopmynupoBaHHBIX ¢ yaerom ®I'OC
COO (mpeametnsbie pe3yabtatsl o aucuuiuae) u GI'OC CIIO.

Tunsl oeHOYHBIX

XUMHUYECKHX DJIEMEHTOB
U IPUPOJIa XUMUYECKOM
CBS3U

(hopMyIIbI COeAMHEHHI B
COOTBETCTBHUU CO
CTENIEHBIO OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB,
WCXO/Isl U3 BaJICHTHOCTH U
ANEKTPOOTPHUIATETLHOCTH

Ne | OK/IIK | Moayas/Pa3nen/Tema Pe3yabTaT 00yueHus .
MepoOnpHusITHI
| OcHOBHOe coiep:KaHue
1 DopMyIHPOBATH
Pasznen 1. OcHOBBI pMyHp
0a30BbIe MOHATHS H
CTPOEHHS BellecTBa
3aKOHBI XHMHH
1.1 | OK 01 CrpoeHue aToMOB Cocrasnars xummnueckue |1. Tect «CtpoeHune atomoB

XUMHUYECKUX AIIEMEHTOB U
IPUPOJA XUMUYECKOU CBSI3N.

2. 3ama4n Ha COCTaBIICHUE
XUMUYECKHUX (HopmMy
JIBYXaTOMHBIX COEUHEHUN
(oxcumoB, cynbGUI0B, THIPUIOB
U T.OL).

3. 3agaHus Ha UCIIOJIB30BAHUE
XUMHUYECKON CUMBOJIMKHU U
Ha3BaHU COCIMHEHUH I10
HOMEHKJIAType MEKIyHapOIHOTO
COI03a TEOPETUYECKOUN 1
MIPUKJIATHON XUMHH U
TPUBUAIILHBIX Ha3BaHUM JJIs
COCTaBJICHUS] XUMUYECKUX
(hopMyI IBYXaTOMHBIX
COeIMHEHUH (OKCHUJIOB,
Cynb(GUI0B, THAPUIOB U T.I.) U
JIPYTUX HEOPTaHUYECKUX
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHI

CO@,Z[I/IHCHI/II\/'I OTACJIBHBIX KJIaCCOB

1.2

OK 01
OK 02

[lepuoauueckuii 3aKOH U
tabmuma J[.U.
Meupeneena

XapakTepu30BaTh
XUMHUYECKHE HJIEMEHTHI B
COOTBETCTBHH C UX
10JIO)KEHUEM B
IIEPUOINYECKON CHUCTEME
XUMHNYCCKHUX 3JICMCHTOB
J.N. Menneneena

1. Tect «MeTamnuueckue /
HeMeTaJlJINYECKHUE CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTD U
CPOJICTBO K BJIEKTPOHY
XUMHYECKHUX 3JIIEMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOEHUEM H MOJIOKEHHUEM B
MEPUOUYECKON CUCTEME
XUMHYECKHUX 31eMeHTOB JI. 1.
MenneneeBay.

2. IlpakTuyeckue 3alanus Ha
YCTaHOBJICHUE CBSI3U MEXIY
CTPOCHHUEM aTOMOB XUMUYECKUX
3JIEMEHTOB U NIEPUOAUYECKUM
H3MEHEHHEM CBOMCTB
XHUMHYECKHX 3JIEMEHTOB M UX
COCJIMHEHHUN B COOTBETCTBHU C
nonoxenueM [lepuoanueckoi
CHCTEME.

3. I[IpakTHKO-OpUEHTUPOBAHHBIC
TEOPETUUYECKUE 3aTaHUS HA
XapaKTEepU3alUI0 XUMHYECKUX
9JIEMEHTOB: «MeTtainueckue /
HEMETaJNIMYSCKUE CBOMCTBA,
3JEKTPOOTPULIATENBHOCTD U
CPOJICTBO K BJIEKTPOHY
XHUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C UX 3JEKTPOHHBIM
CTPOEHUEM H MOJIOKEHHUEM B
MEePUOINYECKON cCucTeMe
XUMHYECKHUX DJIIEMEHTOB

J.1. MenneneeBa»

Pasznea 2. XumMuueckue
peakuuu

XapaKTepnsoBaTb THIIBI
XUMHYECCKHUX peaKum”l

KontpoabHnas padora
«CTpoeHue BelecTBa u
XHMHYECKHE PeaKnm
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHii
2.1 [ OK 01 Tunel XUMHYECKUX CocTaBisiTh peakiuu 1. 3amaun Ha cocTaBICHUE
OK 04 |peakiuii COCIMHEHMUS, Pa3IOKEHUs, | YPABHEHUN pPEeaKIUid:
oOMeHa, 3aMeIIeHuUs, — COCIMHEHMS, 3aMELICHUS,
OKHCJIUTENLHO- paznoxeHusi, 0OMeHa;
BOCCTAHOBUTEIBLHBIE — OKUCJIUTEIBHO-
peakiuu BOCCTAHOBUTEIBHBIX PEAKIIH C
UCIIOJIb30BaHUEM METO/a
3EKTPOHHOTO OaiaHca.
2. 3a/lauyu Ha pacyeT MacChl
BEIIeCTBA UM 00bEMa
ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce Win 00bEMY
OJIHOTO U3 YYaCTBYIOIIUX B
pEaKLHH BELIECTB; PACUEThI
Macchl (00bEMa, KOJIMYeCTBa
BEIIECTBA) MPOAYKTOB PEAKIINH,
€CJIM OJIHO U3 BEIIECTB UMEET
npuMecu
2.2 DNEKTPOIUTHYECKAS CocTaBnaTh ypaBHEHUs 1. 3amaHus Ha cOCTaBIICHUE
JUCCOLIMAIMS M HOHHBINA |XUMHUYECKUX PEaKIIHH MOJICKYJISIPHBIX U MOHHBIX
oOMeH MOHHOI0 0OMEHa C peakuuii ¢ yuacTueM KUCJIoT,
y4acTUEM OCHOBAaHHU U COJIEH,
HEOPraHUYECKHUX BEIIECTB |yCTAaHOBJICHUE N3MEHEHHS
KHCJIOTHOCTH CPEIBI
2. JIaboparopnas padota "Turbl
XUMUYECKHUX peakuui”
3 Pa3nen 3. Ctpoenue u |HcciaenoBars crpoenue u|Konrponbnas padora

CBOMCTBA
HEOPraHu4eCKHX
BeIeCTB

CBOMCTBA
HEOPraHu4eCKHUX
BeIIeCTB

«CBOHCTBa HEOPraHHYECKUX
BeLIeCTB»
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHI

3.1

OK 01
IIK 2.3.

Knaccudukanus,
HOMEHKJIATypa H
CTpOEHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYecKue
BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEILIECTB UCXO/S U3 UX
XUMHYECKON (OPMYITBI UITH
COCTABJICHUE XUMHUYECKOU
(hopMyITBI HCXOIS U3 HA3BAHUS
BEIIECTBA 10 MEXKIYyHAPOTHOM
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3aauv Ha pacyeT MacCOBOM
JI0JIU (MacChl) XUMUYECKOTO
3JIEMEHTA (COeAMHEHHUS) B
MoJIeKyJie (cMecH).

3. [IpakTuyueckue 3a1anus 1Mo
KJIacCU(pUKall1, HOMEHKJIAType U
XUMHYECKUM (hopmynam
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. [IpakTuyeckue 3a1aHus Ha
ONPEACIICHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIa XUMUYECKOM
CBSI3U U THTIA KPUCTAINIMYECKON
pELIeTKH

3.2

OK 01
OK 02
1K 2.3.

Du3nKO-XNMHYECKIE
CBOMCTBa
HEOPTaHUYECKUX
BEIIIECTB

YcTaHaBIMBaTh
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKUX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, a TAaK)Ke TUTIA
KPHUCTAJUTNYECKOMN
pemeTku

1. Tect «OcobGenHoctu
XUMHUYECKUX CBOMCTB OKCHJIOB,
KHUCJIOT, OCHOBaHU, aM(pOTEpHBIX
TUAPOKCHUJIOB U COJIEH».

2. 3ajaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUYECKUX PEaKIMi
C Y4acTHEM IPOCTHIX U CIOKHBIX
HEOpPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(pOTEePHBIX DIIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUH M aM(OTEPHBIX
TUAPOKCHJIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPUIYIOLIUX HX
CBOIMCTBA U CIIOCOOBI OJTYYEHHUSI.
3. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOpETUYECKHE 3a/laHus Ha
CBOMCTBA U MOJIyYEHUE
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHii
HEOPraHUYECKUX BEIIECTB
3.3 | OK 01 Nnentudukanys Hccnenosath 1. IIpakTUKO-OpUEHTUPOBAHHbIEC
OK 02 |HeopraHuuecKux KaueCTBEHHbBIC PEAKIUN  |3aJaHUs M0 COCTABICHUIO
OK 04 |BemectB HEOPraHWYECKUX BEIIECTB |XMMUYECKUX PEAKIIUNA C yHaCTUEM
HEOPraHUYECKUX BEIIECTB,
HCIIOJIb3YEMBIX JJIS UX
HUICHTH(PUKAIIY.
2.JIaboparopnas pabota:
“Unentuduxanus
HEOPTraHWYECKUX BELIECTB”

4 Pa3nen 4. Ctpoenue u |HcciaenoBars crpoenue u|Konrponbnas padora
CBOICTBA cBoiicTBa oprannveckux («CTpoeHmne u CBOMCTBA
OPraHu4eCKuX BeIeCTB OPraHMYecKHuX BelecTB»
BeLIECTB

41 |OKO01 [Knaccuduxarus, Knaccudunuposarts 1. 3aganus Ha cocTaBlIeHHE
IIK 2.3. |cTpoeHue u OpraHMYeCKUE BEIIECTBA B |HA3BaHUW OPraHUYECKUX
HOMEHKJIATypa COOTBETCTBUH C UX COEIMHEHUI IO TPUBUAIILHOW WJTH
OpraHMYECKUX BEIIECTB |CTPOCHUEM MEXlyHapOIHOMN
CUCTEMATUYECKON HOMEHKJIATYpeE.
2. 3ajaHus Ha COCTaBJIEHUE
MOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYECKUX BELIECTB
OTJIETIbHBIX KJIACCOB.
3. 3amaun Ha onpezeneHue
npocreien GopmyIibt
OpPraHMYECKON MOJIEKYJIbl, UCXOs
13 DJIEMEHTHOTO cocTana (B %)
4.2 | OK01 CBolicTBa OpraHMYecKuXx | Y CTAaHaBINBATh 1. 3anaHus Ha cOoCcTaBJIEHHE
OK 02 |coenuHeHUI 3aBUCHUMOCTh (PU3UKO- YPaBHEHUN XUMUYECKUX pPEaKIUI
OK 04 XUMUYECKUX CBOMCTB C y4aCTHEM OPraHUYECKUX
[K 2.3 OpPraHWYECKUX BELIECTB OT |BEIIECTB HA OCHOBAaHUU UX

CTPOCHUSA MOJICKYJI

COCTaBa M CTPOEHUS.
2. 3ajaHusi Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEAKIUH,
WUTFOCTPUPYIOIINX XUMHYECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEAKIINHA U
TEHETUYECKOM CBS3U
OpPraHUYECKUX BEIECTB Pa3HbIX
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MepOonpUATHIH
KJIACCOB.
3. PacuerHble 3a1a4u 11O
YPaBHEHUSIM PEAKLHUI C yHaCTUEM
OpPraHUYECKUX BEILECTB.
4. JlaboparopHas pabota
“IIpeBparieHnst OpraHu4eCKUX
BEILIECTB IIPY HarpeBaHuu"
4.3 | OK 01 Wnentuduxamms Hccnenosath 1.IIpakTUKO-OpUEHTHUPOBAHHbBIE
OK 02  |opraHnuyeckux BEIECTB, |KAUECTBEHHBIC PEAKIIUM  |3aJaHUs IO COCTABIICHUIO
OK 04 |ux 3HaueHue u OpraHU4YeCKHUX XMMHYECKUX PEAKIUi ¢ ydacTuEM
[IK 2.3. |mpumeHeHHE B OBITOBOM |COEIMHEHUN OTACNbHBIX |OPraHUYECKUX BEIIECTB, B T.4.
Y IIPOU3BOACTBEHHOMN KJIacCOB UCIIOJIb3YEMBIX JJI UX
JIESITEIbBHOCTH YEJIOBEKa UICHTU(HUKAIMA B OBITY U
IPOMBIIIIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxanus opraHnyecKux
COEIMHEHUI OTJENbHBIX KJIACCOB”
5 Pazneua 5. XapakTepu3oBaThb
Kunernueckue n BJIMSIHHE PA3JINYHBIX
TepMOAMHAMHUYECKHE |(aKTOPOB HA
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NPOTEKAHUS XHMHYECKHX pPeaKIui
XHMHYECKHX peakuui
5 | OK Ol CKOpOCTb XMMMUYECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peaxkuuii. XMUMHYECKOE |BIUSHUE KOHIIEHTPAIlMM  |TE€OpPETHUYECKUE 3aJaHus Ha
[1IK 2.3. |paBHOBecue pearvpyronux BeIecTB U |aHaINU3 (PaKTOpOB, BIUAIONIUX HA
TEMIEPaTypbl HA CKOPOCTh [M3MEHEHUE CKOPOCTH XUMHUECKON
XUMHYECKUX PEAKIUI peakuuu. [Ipaktrko-
XapakTepu3oBaTh OpUEHTUPOBAHHBIE 3aJaHUS Ha
BIIMSTHUE U3MEHEHMS IpUMEHeHne npuHuuna Jle-
KOHLIEHTpauuu Bemiects, |lllaTenbe 11 HaXOXACHUS
peakuuu cpeasl u HaIlpaBJICHUS CMEIIECHUS
TEeMIEpaTypbl HA PaBHOBECHS] XUMUYECKOM peaKuu
CMeIlleHne XUMUYECKOT0 |M aHaiu3 (GaKTOPOB, BIUSIOMINUX
paBHOBECHS Ha CMeIlleHNuEe XUMUYECKOTO
paBHOBECHS
6 HccaenoBaTh HCTHHHBIE

Pasnen 6. PacTBopsl

PACTBOPBHI € 3aJaHHBIMH
XapaKTepUCTHKAMU
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHii
6.1 | OK 01 [TonsiTue o pactBopax  |Paznuyarh UCTUHHbBIE 1. 3ajaun Ha NPUTOTOBJIEHUE
OK 02 pacTBOpbI pacTBOPOB.
I1K 2.3. 2. [IpakTUKO-OpUEHTUPOBAHHbIE
pacyeTHbIC 3a1aHUS Ha
JUCTIEPCHBIE CUCTEMBI,
WCIOJIb3yeMbIC B OBITOBOM U
IIPOU3BOJICTBEHHOMN AESITEIbHOCTH
YelioBeKa
6.2 | OK 01 UccnenoBanue croiictB |MccnenoBats Ghusnko- JlaGopaTopHas pabota
OK 04 |pacTtBOpOB XUMHYECKHUE CBOMCTBA “IIpuroToBiaeHue pacTBOPOB”
IIK 2.3. HWCTUHHBIX PacTBOPOB

Il | [IpodeccuonaJbHO-OPHEHTHPOBAHHOE COJePKaAHUE (COTEPKAHUE MPUKIIATHOTO MOTYJIs1)

7 Pa3zgea 7. OuenuBarth nocjaeAcTBH |3amuTa Keica (¢ yueToM
Xumus B ObITY U OBITOBOM U Oyayuei npogeccuoHaJIbHOM
MPOU3BOJACTBEHHOMI NMPOU3BOACTBEHHOM AesITeJIbHOCTH)
eI TeJIbHOCTH AesITeJIbHOCTH YeJIoBeKa
YyeJ0BeKa (ORI (%3 70107040

JIKOJIOTHYECKOI

0e3omacHocTH
OK 01 Xumusi B ObITY U OuenuBats nocnencteus |Keiic (¢ yauerom Oynymieit
OK 02  |mpou3BOJCTBEHHOM OBITOBOM U npodeccroHalbHOI
OK 04 |nmesTenbHOCTH YEJIOBEKA |[IPOU3BOJICTBEHHON JESITEIbHOCTH)
OK 07 NesITeTbHOCTH YelioBeka ¢ |Bo3Mo)KHBIE TEMBI KEHCOB:
IIK 2.3. no3unui dxonoruueckor |1. Iloremnenune kiimMara u

0€30I1aCHOCTH

BBICBOOOYKICHHE T'a30BbIX
THJIPATOB CO JIHA OKEaHa.

2. bynymue marepuansl 17151 aBua-
, MAIlIMHO- U TPUOOPOCTPOCHUSI.
3. HoBsle maTepuansl A
COJTHEUHBIX OaTapeil.

4. JIexapcTBa Ha OCHOBE
PaCTUTENBHBIX TPEnapaToB
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