TI'ocynapcrBenHoe Or01KeTHOE 001Ieo0pa3oBaTebHOe yupexaeHue Camapckoi
ob0siacTu cpeaHss o0meodOpasoBaTenbHas mKogaa ¢. Crapoe Epmakoso

MYHUIUNAJBbHOTO paitoHa Kambinuimmackuii Camapcekoii o0J1actu

IIpoBepeno YTBepxkaai
3am. Jlupextopa no YBP Hupexrop 'BOY COIII c. Crapoe EpmakoBo
/Ilatixyrnunosa P.1./ /Tumanuesa P.X./
[Tpukaz Ne 30 —ox ot
«30 » 08 2023r. «30 » 08  2023r.
PABOQYAS ITPOIT'PAMMA

[Ipenmer (kypc) XHUMMSI 6a3oBb1ii ypoBenb Knace 10-11 KosnmdecTBo yacoB 1o yueOHOMY
wiany: yriyonenHoe - 10 kin. 34 4. B rof (1_yaca B Henemo), 11 kimace — 34 4. Broa (1 4. B
Henenmo). CocraBieHa Ha ocHoBe DenepanbHOI paboueil MporpaMmBl.

VYyeOnuku: Xummus 10 ki1, Xumus 11 kiaacc (0a30Bblii YpoBeHb);

Asropsr:  O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnankos, A. H. JIEBkuH. — 2-¢ U3, cTep. —

WznarenscTBO, ron. Mocksa : Ilpocsenienue, 2022

PaccmoTpena Ha 3acenann MO ecTeCTBEHHO-HAYYHOI'0 IHUKJIA
[Iporokoin Ne 1 ot «28» aBrycra 2023 r.
PykoBoguTens MO /AbnymnmoeBa A.A./

(moamuce) (®UO)

C=RU, O=I'BOY COLl
c. Ctapoe EpmakoBo,
CN=lumaguneBa
PaBunsa XangaposHa,
E=st_ermak _sch_kmsh
@samara.edu.ru
00ddbd114faed2799f
2024.02.03 23:48:

00+04'00'



COJIEPKAHME

TTOSCHUTEIIBHAS BATIHACKR « . evvvveeeeseseesssessssnassessssnnssssssssnsssssessnssssssssnasessssssasssesssnaaseesessnseees 3
(0100 (502 15 1% (S 010 s (5 512 OO SP PP 9
L0 KT C ettt et e ettt e ettt e ettt e et e e e e e e e et eeee e eee et eee et eea et e ee et e eeeaaeeeaareenareenarernarernaaares 9
) 741 2 o TR 12

[InaHupyemble pe3ynbTaTbl OCBOCHUS ITPOTPAMMBI 110 XUMUH HAa YPOBHE CPEIHETO

OOIIIETO OOPABOBAHMI ...eeuvvveeasiteeesstieesastreasssteeasasssessasseeesasteeeassseasanbseesanssessasbeeesasneeesnnneas 16
JIMTTHOCTHBIC PEBYIIBTATB. 1. uvveestveesureesssessssesasseesssseesssessssesssessnseessssesssessnsessnsesssseesssees 16
METaTTPEAMETHBIC PEBYITBTATEL ...veuvveesreesstessseeasseeesssesassessssessnseesssseessessnsessnsessseesssees 19
TIPEIAMETHBIC PEBYITBTATBI ....uvvieuvveeureessseesstesssseeessseesssessssessssessnseessssessssessnsessnsesssseesssnes 21

TEeMaTHUECKOE TUTAHMPOBAHHE ..vvveeirvrersisrerssssressssssesesssssssssesssssesssnsssesssssssssnssssssssesssnsees 26

0D 02 T« BT PRUUROTRPTRRUPRS 26

00 0 22T o 37



®denepanpHas pabouas mporpamMma Imo ydeOHOMY mpeaMery «Xumus» (0a30BbId
ypoBeHb) (mpeaMeTHas o005acTh «ECTECTBEeHHO-HAy4yHbBIE TIpEaMEThI») (Jajee
COOTBETCTBEHHO — MpOoTrpamMma Mo XMUMHH, XUMHS) BKIIOYAET MOSICHUTEIBHYIO 3aITUCKY,
coJiep)kaHue OOYyUCHHsI, TUTAHUPYEMbIE PE3yJIbTaThl OCBOCHHS MPOTPAMMBI M0 XUMUH,
TUTAHUPYEMBIE PE3yJIbTaThl, TEeMaTHIECKOE TUTAHUPOBAHHE.

[TosicHuTenpbHAS 3amMCKa OTpakaeT OOIMMe IEIM W 3aJadd W3YYCHHS XUMHH,
XapaKTePUCTUKY ICUXOJOTUYECKUX TPEANOChUIOK K €€ W3YYCHHIO O0ydJaroluMUcH,
MECTO B CTPYKType y4eOHOro IUTaHa, a TaKKe MOIXOIbl K OTOOpY Coaep KaHMs,K
ONPENCTICHUIO  TUIAHUPYEMBIX  pe3yJbTaTOB M K CTPYKType TEMaTHYECKOTO
TUTAHUPOBAHMSL.

Conepxanue OOydeHHUS PACKPBIBAET COJEP)KATENbHbIE JIMHUH, KOTOpHIE
npeaiaraloTcs JUisi 00s3aTelIbHOTO M3Y4YEHUsl B KaXKJIOM KJacCe Ha YPOBHE CPEIHETO
oO1rero oOGpa3oBaHMS.

[InanupyeMble pe3ynbTaThl OCBOCHHUS IMPOTrpaMMbl 1O XHWMHUHU BKIIOYAIOT
JUYHOCTHBIE, METaIlpeAMETHBIE PE3yJIbTaThl 3a BECh IMEpPUOJA OOY4YEHHUSI Ha YpPOBHE
cpenHero ooiiero o0pa3oBaHus, a TakKKe MPEIMETHBIC JOCTHXKEHUSI 00y4YaromIerocs 3a
KBl 101 00yUYeHUS.

IMNOACHUTEJIBHAA 3AIITMCKA

[Iporpamma 1Mo XMMHHM Ha YPOBHE CpeAaHero ooOiero oOpa3oBaHuUsl pa3padboTaHa
Ha ocHOBe @enmepanpHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 o0pa3oBaHUUB
Poccuiickoii ®enepauum», TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS (enepaabHOM
oOpa3zoBaTenbHONM mporpamMMmbl cpenHero obmiero ob6pazoBanus (DPOII COO),
npeacTaBiieHHbIX B DeepaibHOM rocy1apcTBEHHOM 00pa3zoBatesibHoM ctanapte COO,
c yuérom KoHuenuumu  mnpenojgaBaHusi — ydyeOHOro  mpeamera  «XHUMHSI»B
oOpa3oBarenbHbIX opraHuzauusx Poccuiickoit denepanuu, peanu3yrougx OCHOBHbBIE
oOpa3oBaTeibHblE MPOrpamMMbl, M OCHOBHBIX MOJOXEeHUH «CTpaTeruu pa3BUTHUSA
BocriutaHusi B Poccuiickoit denepanun Ha nepuon g0 2025 roma» (Pacmopsbkenue
[TpaButennscTBa PO ot 29.05. 2015 Ne 996 - p.)

OCHOBY MOJX0/I0B K pa3paboTKe MporpaMMbl MO XUMHH, K ONPEACTECHUI0 00IIIeiH
CTpareruu OOy4YeHHs, BOCIIUTAHUSI U Pa3BUTHs OOY4YaIOIIMXCA CPEACTBAMU Y4eOHOIO
npeamera «Xumus» aiug 10-11  kmaccoB Ha 0a30BOM  ypOBHE  COCTaBHIIM
koHuenryanbusle mnonoxkenus DOrOC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH,
COJIepKaHMs, pe3yJabTaToB oOOydeHUs] U TpeOOBaHUH K YPOBHIO IOJATOTOBKHU
BBITTYCKHUKOB.

B cooTBeTCTBUMM C JaHHBIMHU TMOJOKEHUSIMH MporpaMMa To XuMuHU (0a30BBIN
YpOBEHB) Ha YPOBHE CPEIHET0 00111eT0 00pa30BaHUs:

yCTaHaBIMBAET o00s3aTelibHOE (MHBAPUAHTHOE) TNPEIMETHOE  COJiepiKaHUe,
OTpEJENSIET KOJIUYECTBEHHbIE M KAYECTBEHHBIE €r0 XapaKTePUCTUKHU HA KaKJIOM dTare
U3Y4YEeHUs MpeaMeTa, MpeayCMaTpruBaeT MPUHLHUIBI CTPYKTYPUPOBAHUS COAEpPKaHUS U
pacrpeiesieHus ero o Kjiaccam, OCHOBHBIM pa3fiesiaM U TeMaM Kypca;



naéT MpUMEpPHOE pacipeiesieHne y4eOHBIX YacOB IO TEMATHYECKUM pas3zeiiam,
PEKOMEH/IyeT MPUMEPHYIO TOCIEA0BATEILHOCT, HM3YyUYEHMsI OTACNBbHBIX TEM Kypcac
y4€TOM MEXMPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKK Y4eOHOro mpolecca,
BO3PACTHBIX 0cobeHHOocTel oOyuatommxcst 10—11 kinaccos;

Ta€T METOAMYECKYI0 HHTEpIpETalfio IeJied HM3ydYeHHs] TMpelAMeTa Ha YpOBHE
COBPEMEHHBIX  MPUOPUTETOB B  CHUCTEME CpeAHero oobmero  oOpa3oBaHUS,
CoJIep KaTelIbHOM XapaKTEPUCTUKHU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHHUS OCHOBHOM
oOpa3oBaTeNbHON MporpaMMbl  CpeAHEro o0miero o0pa3oBaHUsl  (JUYHOCTHBIX,
METalpeMETHBIX,  MPEIMETHBIX), OCHOBHBIX BHJIOB  y4e€OHO-TIO3HABATEIbHOU
JeATEeILHOCTH O00ydYaroumierocss IO OCBOCHHMIO cojepkanust mpeamera. [lo Bcem
HA3BaHHBIM TMO3UIIUSIM B TPOrpaMMe MO XUMHUHU COONIOZCHA MPEEMCTBEHHOCTHC
benepanpHOl paboveil MpoOrpaMmMoil OCHOBHOT'O OOIIIEro 00pa30BaHUs 1O XUMHH (IS
8-9 kitaccoB 00pa3oBaTeIbHBIX OpPraHU3aIMi, 0a30BBIN YPOBEHB).

Xumuueckoe oOpa3oBaHME, MOJIy4aeMO€ BBITYCKHUKaMHU 00I111e00pa3oBaTeIbHON
OpraHW3allid, SBISETCS HEOTHEMJIEMOW YacThio MX 0Opa3oBaHHOCTH. OHO CIYKHUT
3aBEPIIAOIIAM OTAllOM peau3alliii Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE
KJTFOUEBBIX IIEHHOCTEH, IPUCYIIUX LIETTOCTHON CUCTEME XUMHUYECKOT0 00pa3oBaHusi. Tu
IIEHHOCTH KAacaroTCs MO3HAHUS 3aKOHOB NPHPOABI, (HOPMHUPOBAHUS MHUPOBO33PCHHS U
oOIIel KyJIbTypbl YEJOBEKa, a TaKKe SKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUSK
CBOEMY 3JI0POBBI0 W TIPUPOMHOW cpene. Peammsyercs xummdeckoe oOpa3oBaHUE
oOydJarommxcsi Ha YpOBHE CPEIHEro oOIIero o0pa3oBaHUsS CPEACTBAMU Y4eOHOTO
npeaMmeTa «XuMus», CoiepKaHue U IOCTPOSHUE KOTOPOTO ONPEEIICHBI B ITpOrpamMMe 1o
XUMUU ¢ YIETOM crenu(UKN HayKH XUMHH, € 3HaueHUsS B MO3HAHWUW TMPHUPOJLI UB
MaTepHaJbHONW >KM3HU OOIIECTBA, a TaKkKe C Y4ETOM OOIMX IeJel U MPUHIIUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMbI CPEIHETO 00111ero 00pa3oBaHus B
Poccuiickoit @enepaunn. Tak, HanpuMep, npu (POPMUPOBAHUH COJEPKAHUS TIpEeIMETa
«XUMUS» YITSHBI CIEAYIOIINE MOJ0KEHUS O crielu(rUKe N3HAYCHUN HaAYKU XUMUMU.

XyUMHsI KaK DJIEMEHT CHCTEMBl ECTECTBEHHBIX HAyK WIpacT OCOOYI pOJb
B COBPEMEHHOM IIMBUJIM3ALIMU, B CO3/IaHUM HOBOW 0a3bl MaTepUaIbHON KyJIbTypbl. OHa
BHOCHUT CBOM BKJIaJl B (G OPMHUPOBAHUE PAIIMOHATHFHOTO HAYYHOTO MBIIIUICHHUS, B CO3/ITaHUE
IIEJIOCTHOTO TIPEACTABJIICHUS 00 OKPY)KalIIeM MHpE Kak O CIMHCTBE MPHUPOABI U
YeJoBeKa, KOTopoe (OpMHPYETCS B XMMHUU Ha OCHOBE TOHMMAHHS BEIIECTBEHHOTO
COCTaBa OKPYIKAIOIIETr0 MUPA, OCO3HAHMS B3AaMMOCBSI3H MEXKTy CTPOCHHUEM BEIIECTB, UX
CBOMCTBAMH U BO3MOYKHBIMHU 00JIACTIMU TTPUMEHCHHSI.

TecHo B3auMOACHMCTBYS C JPYTrMMH €CTECTBEHHBIMH HayKaMHW, XHUMHs CTaja
HEOTHEMJIEMON YacThbl0O MHPOBOM KYJIBTYPhI, HEOOXOAMMBIM YCJIOBHEM YCIICIIHOTO
TpyJa ¥ SKU3HU Kaxjoro wieHa oOmiectBa. CoBpeMeHHass XWMHUS Kak Hayka
co3uaTeNbHasl, KaK HayKa BHICOKMX TEXHOJIOTHI HAIMpaBJieHA HA PENIeHUE TI00aThHBIX
npo0sieM YCTOMYUBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTETUUECKOM, MUILIEBOM,
AKOJIOTUYECKOM O€30IMaCHOCTH U OXPaHBI 37J0POBBSI.



B cooTBeTCTBUU C 00IIMMHU LEISIMU U IPUHIIMITAMH CPETHETO O0IIEro 00pa3oBaHus
comepkanue mnpeamera «Xumus» (10-11 kmaccel, 0a30BBI ypOBEHb H3YUCHHS)
OpPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYYarOIINXCS,
HEOOXOJAMMYIO HMM JJisi BBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIFOUCHUS B )KU3HBb COIIMYMA, MPOJODKCHHS 00pa30BaHUs B PA3IMYHBIX 00JIaCTIX, HE
CBSI3aHHBIX HEITOCPEACTBEHHO C XUMUEH.

CocTaBISIOIKUMHY ITpeAMETa « XUMUS» ABISIIOTCSA 0a30BbIe Kypchl — «Oprannyeckast
xuMus» U «O0IIas ¥ HeOPTaHUYECKasi XUMHUSD, OCHOBHBIM KOMITOHEHTOM COJICP>KaHUS
KOTOPBIX SIBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHMM 1O HEOPraHUYeCKOM
XUMUM (C BKIIOUYEHHEM 3HAHUM W3 O0OIel XUMHUH) W OPraHUYeCKOM XUMUHU.
dopMUpOBaHUE JAHHOW CHUCTEMbl 3HAHUW MPU HU3YYEHUM IMpeaMera oOecrneurnBaeT
BO3MOKHOCThH PACCMOTPEHHS BCETO MHOTO0Opa3Usl BEIIECTB Ha OCHOBE OOIINX MOHSTHI,
3aKOHOB ¥ TEOPUN XUMUMU.

Crpyktypa coaepxkaHus KypcoB — «Opranudeckas xumus» ©u «OOmas u
HeopraHu4veckas XuMus» cpopMupoBaHa B IporpaMme 1o XMMUU Ha OCHOBE CUCTEMHOTO
noAxoJa K HW3YYEGHHI0O YydyeOHOro marepuajia U OOYCJIOBJIEHA HUCTOPUYECKU
000OCHOBaHHBIM Pa3BUTHUEM 3HAHUM Ha ONMPEEIEHHBIX TEOPETUUECKUX YPOBHSIX. Tak,B
Kypce€ OpraHMyYecKoil XMMHH BELIECTBAa pacCMaTPHUBAIOTCS HA YPOBHE KJIACCUYECKOMU
TEOPUU CTPOCHUSI OPTAHUYECKUX COCAMHEHUMN, a TaK)KE HA YPOBHE CTEPEOXUMUUYECKUX U
AJIEKTPOHHBIX MPEACTABICHUA O CTPOCHHH BemiecTB. CBeIeHHs 00 U3y4aeMbIX B Kypce
BEILIECTBAX JIAIOTCA B PA3BUTHUU — OT YTIJIEBOJOPOJOB JO CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COE€IMHEHHU. B Kypce OpraHMyeckod XWUMHUHM IIOJIYy4YarOT pa3BUTHE
chopMHUpOBaHHBIC Ha YypPOBHE OCHOBHOIO OOIIEro 0OOpa30BaHHS I€pPBOHAYAIIbHBIC
MPEACTABICHUSI O XUMHMUYECKOM CBSI3U, KJIACCU(UKAIMOHHBIX TMPU3HAKAX BEIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU pPEaKIIHH.

Iloqg HOBBIM yIJIOM 3peHUs B MmOpeaMere «XuMmus» 0a30BOro  ypoBHS
paccMaTpuUBaeTCsd M3Y4YEHHbIH Ha ypOBHE OCHOBHOTO 0OIero o0Opa3oBaHUs
TEOPETUUECKU MaTepuasl B (aKTOJOTUYECKUE CBEACHUS O BEIIECTBAX U XUMUYECKON
peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0111as 1 HeopraHuueckas XuMush» 00ydarommumMcst
MPEAOCTABISAECTCS  BO3MOXXHOCTh OCO3HAaTh 3HAUYEHUE MEPUOAUYECKOrO0 3aKOHA
C OOIIETECOPETUUECKUX W METOJIOJOTUUECKUX TO3UIINH, TIIy0XKe MOHATh UCTOPUUECKOE
W3MeHeHHe (YHKIMA HTOr0 3akoHa — OT o00o0O0marome 10 OOBICHAIONIEH WU
ITPOTHO3UPYIOLIEH.

Enunas cucremMa 3HaHWKM O BaXXHEMIIMX BEUIECTBAX, UX COCTAaBE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHUHU, a TAKXKE€ O XHUMHUYECKHUX PEAKUMSIX, HUX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus aomnonHsercs B Kypcax 10 m 11 kimaccoB anemeHTaMu
COZIEpKaHMsl, UMEIOIINMU KYJIbTYPOJOTHUECKUN U MPUKIATHONW XapakTep. DTH 3HAHUS
CIIOCOOCTBYIOT TOHMMAHHIO B3aMMOCBSI3U XHUMHUH C APYTUMH HayKaMH, PACKPBIBAIOT €€
poJib B TO3HABATEIbHOW W TPAKTUYECKON MESITEIbHOCTH YENOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAKEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUU U TPAKTUICCKUX
MPWIOKEHUN XUMHUH, TIOMOTAIOT BBIMTYCKHUKY OPHEHTHPOBATHCA B OOIIECTBEHHO



U JINYHOCTHO 3HAYUMBIX MPOOJIEMax, CBI3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIMBATh
uH(OPMAITUIO ¥ IPUMEHSATH €€ JIJIsl TIOTIOTHCHUS 3HAHUH, PEIICHUS HHTEIUICKTYTbHBIX
U DKCIIEPUMEHTAIBHBIX HCCIIEOBATENbCKUX 3a7ad. B 1emom cojepkaHue yd4eOHOTO
npeaMeTa « XMMUs» JTaHHOTO YPOBHSI M3YyYEHHs] OPUEHTHPOBAHO Ha (OpPMHpPOBAHUEY
OO0YYarOIINXCSI MUPOBO33PEHYECKON OCHOBBI I TOHUMAaHUS (PIIIOCOPCKIX UICH, TAKUX
KaK: MaTepuallbHOE E€JIMHCTBO HEOPraHMYECKOr0 U  OpPraHUYecKOro  MHpa,
0OyCJIOBIGHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM W CTPOCHHEM, IO3HABAEMOCTh
NPUPOIHBIX SIBICHUM MyTEM SKCIIEPUMEHTA U PEIICHUS IPOTUBOPEUUIN MEXKY HOBBIMU
dbakTaMl ¥ TEOPETHUECKHUMHU TMPEINOChUIKAMH, OCO3HAHHUE POJUM XMMHHU B PELICHUU
AKOJIOTUYECKUX TpoOJieM, a Takxke MpobiieM COEpEeKEeHHS] IHEPTETUUYECKUX PECYpPCOB,
CBIPbsI, CO3JJaHNS HOBBIX TEXHOJIOTUN U MATEPHUAJIOB.

B mutane pemenus 3aa4 BOCHHUTAHUS, Pa3BUTHSA M COLMAIIM3AIMN 00YyYarOIIUXCS
MPUHSATHIE MPOrPAMMOM MO0 XUMUHU MOAXOAbI K ONIPEACICHUIO COAECPIKAHUS U IOCTPOEHUS
npeaMera mpeaycMaTpuBalOT (POpPMHUPOBAHUE YHHUBEPCAJIbHBIX YYEOHBIX JACHCTBUIA,
UMEIONTMX 0a30BOE 3HAUEHUE VISl PA3JIMUHBIX BUIOB JEATCIBHOCTH: PEIICHUS MTPOOIIEeM,
MOKCKa, aHaJIn3a U 00paboTKH MH(OpPMAIIMK, HEOOXOIUMBIX JJI TPUOOPETEHUS OIbITa
MPAKTUYECKOM M HCCIEAOBATEIBLCKON AEATEILHOCTH, 3aHHUMAIOIIEH Ba)KHOE MECTOB
MO3HAHUU XUMUH.

B npakTtuke npenogaBaHusi XMMHUH KaKk Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus
TaK W Ha YpOBHE CpeJHero oduiero oopa3oBaHusi, pU OMPEACICHUHN COJAEepPKaTEeIbHON
XapakTepUCTUKUA UeJIed U3YYEHUs] TMpeIMeTa HalpaBICHUEM [EPBOCTENEHHOMN
3HAYMMOCTH TPAJAUIIMOHHO MPU3HAETCS (HOPMUPOBAHUE OCHOB XMMHUYECKOW HAYKH KaK
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON IESITEIbHOCTH YeJIOBeKa M KaK
OJTHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOIUYECKOW TOUYKU 3PEHHS TAKOH
MOAXOJ] K ONPEACIICHUIO LIeJIe U3ydeHUs TpeMeTa SBIJISIETCS BIIOJHE ONIPaBIaHHbBIM.

CornacHo TaHHOM TOUYKE 3pEHUsI TTIABHBIMU IEISIMUA U3YYCHUS TTpeaMeTa « XUMUS»
Ha 6a3zoBoM ypoBHe (10-11 ki1.) ABJSFOTCS:

dbopMupOBaHHE CHUCTEMbl XMMUYECKUX 3HAHUM KaK BaKHEHIEH COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KApTHUHBI MUPA, B OCHOBE KOTOPOW JIEXKAT KIIFOUEBHIEC MOHSTHS,
byHIaMEHTAIbHBIE 3aKOHBI U TEOPUU XHUMHHM, OCBOCHHE SI3bIKa HAayKH, YCBOCHHUE U
MOHUMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJIEHUE C UCTOPHUEHN UX Pa3BUTHS U CTAHOBJICHUS,

dbopMupoBaHUE€ M PA3BUTHE TPEJCTABICHUM O HAyYHBIX METOJaXx ITO3HAHUS
BCIIECTB W XUMHUYECKUX PEaKIUi, HEOOXOAMMBIX MJI TMPUOOPETeHUS YMEHUU
OPUEHTHUPOBATHCS B MUPE BEIIECTB U XUMUUECKHUX SBJICHUM, UMEIOIIIUX MECTO B PUPOJIE,
B IPAKTUYECKON Y MOBCEAHECBHOM KWU3HH;

pa3BUTHE YMEHHA M CIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAOMIOJCHUEM U
OOBSCHEHUEM XUMHUYECKOTO OHKCIIEPUMEHTa, COOJIOJICHHEM TpaBujil 0Oe30MacHOro
oOparlieHusi ¢ BEIeCTBaMu.

Hapsany ¢ »TuM conepxareinbHas XapakKTepUCTHKA Iededl U 3ajJad H3y4deHus
IpeaMeTa B IporpaMMe Mo XMMUU YTOYHEHAa U CKOPPEKTUPOBAHA B COOTBETCTBUU



C HOBBIMHM IIPUOPUTETAMH B CHCTEME cCpeaHero ooOuiero obpasoBanus. CeronHs
B MPEINOJaBaHUU XUMUU B OOJBIIEH CTENEHU OTAAETCSA MPEANOUYTECHHE MPaKTHUYECKON
KOMIIOHEHTE COJIep>KaHusl OOy4EeHHs, OPUEHTUPOBAHHON HA MOATOTOBKY BBIITYCKHHKA
O0IIe00pa30BaTEIbHON  OpraHW3allMy, BJIAJACIOIIEr0 HE HAO0OpOM 3HaHUM, a
(YHKIIMOHATBPHOW TPaMOTHOCTBIO, TO €CTh CHOCO0aMH W YMEHUSMH aKTHBHOTO
MOJIyYEHUs 3HAHUI U MPUMEHEHUS UX B PEAJIbHOM YKU3HU JJISl pELICHHUs MPAKTUUYECKUX
3a11ay.

B oroii cBa3m mpu u3ydeHun mnpeaMera «XuUMHs» JOMUHHPYIOIIEE 3HAYCHUE
IPUOOPETAIOT TaKUeE 1eNIN U 3a7a4u, KakK:

ajanrtanus oOydYarolMXCs K YCIOBUSIM JUHAMHYHO pPa3BUBAIOILEIOCS MHPa,
(opMHUpPOBaHNE MHTEIJIEKTYaJIbHO Pa3BUTON JMYHOCTH, TOTOBOM K caM0O0Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO TPaMOTHBIX PEUICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHUEM;

(opMupoBaHre y o0ydyarolmuxcsl KJIFOUEBbIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHLUN),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHHUE MJISl Pa3UYHBIX BHUIOB JEATEIHHOCTH: PEIICHUS
npoOieMm, TMOucKa, aHaidu3a ¢ 00paboTKu HH(pOpPMalUU, HEOOXOIUMBIX JIJIs
npUOOpEeTEeHNUsT OMbITa ACSITENFHOCTH, KOTOpas 3aHMMAET Ba)KHOE MECTO B TO3HAHWUU
XMMHH, @ TakXe JJs OLEHKH C IMO3ULUH HKOJIOTMYECKOM Oe30IacHOCTH XapakTepa
BJIMSIHUSI BELECTB M XMMHUYECKHX IPOILIECCOB HAa OPraHU3M YeJIOBEKa U MPUPOAHYIO
cpeny;

pa3BUTHE [IO3HABATEJIbHBIX MHTEPECOB, WHTEIUIEKTyaJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEM O00yYaroluXcsi: CIHOCOOHOCTH CAaMOCTOSITEIbHO MPUOOpETaTh HOBBIE
3HAaHUS MO0 XWMHUU B COOTBETCTBHM C >KM3HEHHBIMH MOTPEOHOCTSIMH, HCIIOJIB30BATh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUY ISl TOMCKA U aHAJIM3a y4eOHON 1 HayyHO-
MOMYJISIPHON HHPOPMAIIH XUMUYIECKOTO COJIePIKaHNUS;

(opMupoOBaHHE MU pa3BUTHE Y OOYYAIOIIMXCS ACCOLMATHBHOIO U JIOTUYECKOTO
MBILUICHUSI, HAOIIOAATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, NpPHU I[UIAHUPOBAHWM W TPOBEACHUH XUMHUYECKOTO
IKCIEPUMEHTA;

BOCTIUTAaHUE Y O0yUaIONMXCsl yOKIEHHOCTH B TYMAaHHCTUIECKON HATIPABICHHOCTH
XUMHH, €€ BaXHOW pOJM B PEHICHUH TJI00aJbHBIX MPOOJIEM PallMOHAIBHOTO
IPUPOJIOTIONB30BAHUS, TIOMOJHEHUSI JHEPreTUYECKUX PECYpCOB U COXPaHEHHUS
IPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpeKHOTO OTHOIIEHUSK
OpUpOJIE M CBOEMY 3/0pPOBbIO, a TaKKe MPUOOPETEHHUsI OIbITa HCIOJIb30BAHUS
MOJyYEHHBIX 3HAHWUW JUIS TIPUHSTHS TPAMOTHBIX PEIICHUH B CHUTYalMsIX, CBS3aHHBIX
C XUMUYECKIUMH SBIICHUSMHU.

e w 3amaun  u3ydeHus mpeaMeTa «XUMHS» MONYYIIA MOAPOOHYIO
METOMYECKYI0 HMHTepHperanuto B paszeine «l[lmanupyemsle pe3ynbTaTbl OCBOECHMS
IporpaMMbl IO XUMHUN», OJarogapss yeMy oOecrnedeHo YETKOE MPEJCTABICHUE O TOM,
KaKHle 3HaHUS U YMEHUS UMEIOT MPSIMOE OTHOLIEHHE K peaju3aluy KOHKPETHOM LIEJH.



B yueOGHOM TuTaHE cpemHero oOmero o0pa3oBaHUs TpeaMeT «XUMHs» 0a30BOTO
YPOBHS BXOJUT B COCTaB MPEAMETHOM 06nactu « EcTecTBeHHO-Hay4YHBIEC IPEIMETHD».

OOr1iee YMCIIO YacoOB, PEKOMEHIOBAHHBIX JUIS W3y4YCHUS XUMHU — 68 uacos:
B 10 xnacce — 34 gaca (1 gyac B Hegemo), B 11 kinacce — 34 gaca (1 yac B Heel0).

COJEPXAHUE OBYYEHUA

10 KJIACC

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHH

[Ipenmer opraHuyeckoil XMMHUHM: €€ BO3HMKHOBEHME, DAa3BUTUE M 3HAUYCHUEB
NOJIy4eHUM HOBBIX BEIIECTB M MaTepHaOB. Teopus CTPOEHUS OPraHuYeCKHX
coenuHenuid A.M. BytnepoBa, €€ OCHOBHbIE MONOKEHUSA. CTPYKTYpHBIE (DOPMYJIIBI
OpraHu4ecKux BemecTB. ['omomnorus, n3oMepus. XUMHAYECKAsl CBSA3b B OPraHUYECKUX
COEJIMHEHHUSX — OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o kinaccuuUKanuu oOpraHuyeckux BeniecTB. HomeHkiatypa
OpPraHUYECKUX COEIMHEHUH (CUCTEeMaTHyecKasl) U TPUBHAJIbHbIE HA3BaHMS Ba)KHEHIINX
IIPEICTaBUTENIEN KIIACCOB OPraHNYECKUX BELIECTB.

IKCIEePUMEHTATbHbIE METO/IbI H3Yy4YeHHsI BENIeCTB M UX NMpPeBpalieHuii

O3HakoMIIeHHE ¢ 00pa3liaMy OPTaHUIECKHX BEIIECTB U MaTepHajaMH Ha UX OCHOBE,
MOJICIUPOBAHUE MOJIEKYJ OpPraHMYECKHUX BEIIECTB, HAONMIOJIEHUE U ONHCAHUE
JIEMOHCTPAITMOHHBIX OTIBITOB IT0 MPEBPAIICHIIO OPTAHUYECKUX BEIIECTB IIPH HarpeBaHUHU
(n1aBnieHue, 0OyTJIMBaHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB U CTPOECHHUE, TOMOJIOTUUECKNN Psifl. METaH M 3TaH — NpOCTEUIINE
IPECTaBUTENN aJTKaHOB: (PU3MUECKUE U XUMUYECKHE CBOMCTBA (PeaKuy 3aMeLICHUs U
rOpeHusl), HaXOXKJACHUE B MPUPOJIE, MOITYyUECHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB W CTPOCHHE, TOMOJOTMYECKHH psAl. ODTWIEH W MPONMWIEH —
npocTeiire NpeCTaBUTeNN aJIKeHOB: (PU3MUECKUe U XUMUYECKHEe CBOMCTBA (peakuuu
TUAPUPOBAHUS, TaJIOTC€HUPOBAHUS, TUIpaTallii, OKHUCJIEHHS U MOJIUMEpU3aAIUN),
MOJIyYeHUE U MPUMEHEHHE.

Anxaauensl: Oyrtaguen-1,3 u MetunOyranueH-1,3: cTpoeHue, BakHeWHINe
XUMUYECKHME CBOMCTBAa (peakuusi mnonumepusauuu). llomydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHMSI, TOMOJIOTHYECKHI psl. AlETHIIEH —
OPOCTEHIINN MpeACTaBUTENh AJTKUHOB: COCTaB, CTPOCHHUE, (PU3HUECKUEe U XUMUYECKUE
CBOMCTBa (peaklMu TUIPUPOBAHUS, TAJIOTCHUPOBAHMS, THUApPATALUHU, TOPEHUS),
IIOJIy4CHHUE U IPUMEHEHMUE.

Apensl. bensoi: coctas, ctpoeHue, PU3NUECKUE U XUMHUYECKUE CBOMCTBA (PEaKIINH
rajJJOrEHUPOBAaHUS WM HUTPOBAHUs), MOJIYYEeHHUE U MpUMEHeHue. Toayon: cocmas,
cmpoenue, @uauyeckue U Xumudeckue CeoUcmea (peakyuu 2ano2eHUuposamus u
HUMpOBanus), noxyyenue u npumenerue. TOKCUYHOCTb apeHOB. ['eHeTHuYecKasi CBS3b



MCIKAY YIJIICBOAOpOAaMHU, ITPUHAMJICKAIINMHU K pa3JIMNIHbIM KJIaCCaM.

[IpuponHbIE HCTOUYHUKU YTII€BOAOPOAOB. [IpupoaHblil Ta3 U NOMYTHBIE HEPTIHBIE
ra3el. Hedtpb u e€ mpoucxoxaenne. CriocoOsl nepepadoTku He(TH: IEPETOHKA, KPEKHHT
(TepMUYECKMM, KaTaauTHueckuil), muponu3. Ilpoaykrel mnepepa®oTku HePTH, UX
IPUMEHEHUE B MPOMBIIUICHHOCTH W B ObITy. KaMeHHBI yroib W MPOAYKTBI €ro
nepepaboTKu.

JKCNepUMeHTAIbHbIE METObI H3Yy4YeHHs BelleCTB M UX MpeBpaleH il

O3HakomIIeHHE ¢ 00pa3aMu MIaCTMACC, KayqyKOB U pe3uHbI, Kosuiekinu «Hepb»
u «YTonb», MOAEIUPOBAHUE MOJIEKYJ YIJIEBOJAOPOJOB U TaJIOr€HONPOU3BOJIHBIX,
MIPOBEJCHNE MPAKTHYECKOM PadOThI: MOTyUYCHUE STUICHA U U3yYEHUE €TI0 CBOWCTB.

PacuéTHble 3a1aun

Brraucnenns mo ypaBHEHHUIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMUECTBA
HMCXOJHOTO BEIIeCTBA WJIM TPOJYKTa PEaKIWU I10 M3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WJIM MPOYKTOB PEAKIUH).

Kuciiopoacoaep:kamue opranu4eckKue coeAuHeHus

[IpenenbHbIE OTHOATOMHBIE CIUPTHL. METAaHOI U 3TAaHOJ: CTPOEHUE, (PHU3UUECKUE U
XUMHUYECKHE CBOWCTBA (pEaKLMH C aKTUBHBIMU METAJIaMH, TaJlOT€HOBOJOPOIAMH,
rOpeHue), MpuMeHeHne. BoaopoaHbie CBSI3M MEXIY MOJIEKyJIaMu CIUPTOB. JleiicTBue
METAHOJIa ¥ 9TaHOJIa HA OPraHU3M YEJI0BEKA.

MHoroaroMHble CIUPTHI. DTUIICHTIMKOJb U TJIULEPUH: CTPOEHUE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJAEWUCTBHE CO ILEJIOYHBIMU METAJUIAMM, KaueCTBEHHas
peakiusi Ha MHOTOaTOMHbIE cupThl). JleiicTBue Ha opraHu3M yenoBeka. [IpumeHnenue
TJIMLEPUHA U DTUJICHTIIUKOJIS.

DeHOJI: CTPOEHUE MOJIEKYJIbI, (PU3HUUECKUE U XUMUYECKHUE CBOMCTBA. TOKCMYHOCTh
dbenona. [Ipumenenue derHoa.

Anbaerunbl u kemownsi. DopManbIeTu, alleTAIBAETUI: CTPOEHUE, (PU3UUECKUE U
XUMHUYECKHE CBOMCTBA (pEaklUMH OKUCIEHUS M BOCCTAHOBJICHHS, KaueCTBEHHbBIC
peaKIyn), MOTyYEeHUE U IPUMEHEHUE.

Ayemon: cmpoenue, uzuyeckue u Xumudeckue ceoucmea (peakyuu OKUCIeHUs U
80CCMAHOG/IEHUS), NOSYYEeHUEe U NPUMEHEHUE.

OAHOOCHOBHBIE TMpenebHble KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U YKCyCHas
KUCJIOTBL: CTPOCHHE, PU3NUECKUE U XUMUUECKHE CBOMCTBA (CBOMCTBA, OOIIME IS Kilacca
KHCIIOT, peakuus »>Tepuukanuu), MojaydyeHue | mnpumeHeHue. CreapuHoBas u
OJIEMHOBAsI KMCJIOTHI KaK MPEACTABUTEH BBICIINX KapOOHOBBIX KUCJIOT. Mblla KaK COJIU
BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CrnoxHble 3pHUpPHl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIpOIN3 CIOKHBIX
s¢upoB. Kupsl. ['naponus xxupos. [Ipumenenne xupoB. bruongorudeckas poib )KUPOB.

VYrieBoabl: cocTaB, KiacCU(pUKAIMS YIIIEBOIOB (MOHO-, AU- W TIOJUCAXAPHUIBI).
['mroko3a — mpocTelmnii MOHOCaxXapHa: 0COOCHHOCTH CTPOEHUS MOJIEKYJIbI, PU3NUECKUE
U XUMUYeCcKue CBoMHcTBa (B3amMmopeicTtBue c rtuapokcuaoMm wmeau(ll), oxucienue
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aMMHUa4YHBIM pacTBOpoM okcuma cepedpa(l), BoccranoBieHre, OpOKEHUE TIIOKO3bI),

HaXOXKJEHUE B MPUPOJE, PUMEHEHHE, Onoaorndyeckas poib. Dotocunre3. Opykrosza
KaK M30Mep TITFOKO3HI.

Caxaposza — npeocmagumenb OUCAxXapuoos, 2uOpou3, HAX0HCOeHue 8 npupooe u
npumeHenue.

Kpaxman u memmono3a Kak npupojHblie noiaumepbl. CTpoeHue Kpaxmana u
EJUTI0N03bI. PU3NYECKUE M XUMUIECKUE CBOMCTBA Kpaxmalia (THUIpOIn3, KaYeCTBCHHAS
peaKIus ¢ UOJIOM).

IKCNePUMEHTATbHbIE METOIbI U3yYeHHs BelleCTB U UX MpeBpanieHni

[IpoBencHue, HAOMIONCHUE W OMHCAHUE JAECMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaYE€CTBEHHBIE PEAKIIUU OJJHOATOMHBIX CIIUPTOB (OKUCICHUE 3TAHOJIA OKCHUIOM
menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJICUCTBUE TIIMIIEPUHA C TUIPOKCHUIIOM
meau(ll)), ampaerumoB (OKHUCIEHHE aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom  meau(Il), B3ammMopeiicTBue Kpaxmana € HOJIOM), TPOBEJCHUE
MPAKTUIECKON pabOTHI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuéTHble 3aga4un

Bbluucienus no ypaBHEHHIO XMMUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJHOTO BEIECTBA WJIM NPOAYKTAa PEaKUUH IO H3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB UM MPOYKTOB PEAKIIUN).

A30TcCoep:xalye OpraHnyecKkue coeJuHEeHUus

Amunvl. Memunamun u anuiun. cocmas, cmpoenue, uzudeckue u Xumuueckue
ceotlicmea (2openue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU).

AMMHOKHCIIOTBI Kak aM(oTepHbIE OpraHWdYecKWe coeauHeHus. Duznyeckue u
XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpUMeEpe TNulrHa). buonoruueckoe 3HauyeHue
aMUHOKHUCIIOT. [lenTumpl.

benkn kak mpupoaHbIE BBICOKOMOJICKYJISIpHBIC coeauHeHus. IlepBuuHas,
BTOPHYHAS ¥ TPETUYHAS CTPYKTypa OCJIKOB. XMMHUUYECKHE CBOMCTBA OCIIKOB: THUAPOJIH3,
JeHATypalns, KaueCTBCHHBIC PEaKIINKA Ha OCITKH.

JKCcNepUMEHTAIbHbIE METOIbI H3Y4YeHHs BelleCTB M UX NpeBpalleHn il
HaOmronenue u onucanve 1EMOHCTPAIMOHHBIX OIBITOB: JACHATYpaIlusl OCIKOB MpH
HarpeBaHUM, [IBETHHIC PEAKIINHU OCIIKOB.

BbicokoMoJ1eKYJIsIpHbIE COeTUHEHHS

OCHOBHBIC TIOHATHS XHUMHHU BBICOKOMOJICKYJSIPHBIX COCIMHCHHH: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTETICHD MOJIMMEPU3AITUH, CPETHSIS MOJICKYJIIpHAs Macca.
OcHOBHBIE METO/BI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COCAMHEHUN — TOJMMEpHU3ANNs U
TTOJIMKOHICHCAIIHSL.

IInacmmaccol  (noausmuner, NOAUNPONUTIEH, NOJUSUHUIXIOPUO, NOJUCTIUPOIL).
Hamypanvnolti u cunmemuueckue Kayuyku (0ymaoueHosbvlil, X10pPONpeHosvlll U
uzonpernoswlit). Bonokua: namypanvhvie (XI0NOK, wepcmb, WENK), UCKYCCMEEHHbIE
(ayemammoe 8010KHO, BUCKO3@), CUHMemu4ecKue (KanpoH u iaécam).
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JKCIepUMEHTAJIbHbIE MeTOAbI H3YYeHHs BEIeCTB M X NpeBpaleHui
O3HakomileHHE ¢ 00pa3laMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4JyKOB.

Me:xnpeaMeTHbIE CBSI3H

Peasmszanust MEXOpEeIMETHBIX CBS3€M IPU M3YYEHUH OPTaHUYECKOM XHMHHB
10 xnacce OCyIIECTBIISIETCS Yepe3 UCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX
NOHATUH, TAK W TOHATHUM, SBILIFOIIUXCS CHUCTEMHBIMH [UISl OTIEIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO11ue ecTeCTBEHHO-HAayUHbIE TIOHATUS: SIBIICHUE, HAyYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHAIIU3, CUHTE3, KIIAaCCU(PUKALUS, MEPUOJIUYHOCTb, HAOIIOEHUE, U3MEPEHUE,
DKCIIEPUMEHT, MOJICIINPOBAHUE.

®uzuka: Marepus, SHEPrusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKHI
YPOBEHb, BEUIECTBO, TEJIO, O0BEM, arperaTHOE€ COCTOSHHUE BEUIECTBA, (PU3MYECKUE
BEJIMYUHBI U €JUHULBI UX U3MEPEHUS.

buonorusi: knerka, opranu3M, Ouocdepa, OOMEH BEHIECTB B OpPraHU3ME,
(boTOCHHTE3, OMOJIOTUYECKH AKTUBHBIE BEIIECTBA (OEJIKH, YIIIEBObI, JKUPbI, (DEPMEHTHI).

['eorpadusi: MuHepasibl, TOpHbIE MOPOJbI, IOJE3HbIE HCKOINAEMble, TOIUIMBO,
PECYpPCBL.

TexHoorus: MUUIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOIINE
CpEJICTBA, JIEKaPCTBEHHBIE U KOCMETHYECKUE MPEnapaThl, MAaTEPUAIIbI U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

11 KJIIACC

Teopernueckne 0CHOBbI XUMHH

XUMHUECKHUI dJeMeHT. ATOM. Sapo aroma, M30TOMBI. DJIEKTPOHHAs 000JIOYKA.
DHepreTUYecKre YpPOBHH, IMOAYPOBHH. ATOMHBIE opOuTamu, S-, P-, d- BIEMEHTHI.
Oco0eHHOCTH pacnpeiesIeHus 3JIEKTPOHOB MO OPOUTANIAM B aTOMaX 3JIEMEHTOB MEPBbIX
YETHIPEX MEPUOI0B. DICKTPOHHASI KOH(DUTYpaIHs aTOMOB.

[lepnonnueckuii 3akoH U Ileproanueckas cucreMa XUMUYECKUX 3eMeHTOB JI.1.
MenneneeBa. CBsA3b neproInYEcKOro 3akoHa u I[leproanyueckoil cucTeMbl XUMUYECKUX
anemeHToB .M. MeHnngeneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOEHUS ATOMOB.
3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XMMHYECKHX DJIEMEHTOB W 00pa3yeMbIX HMU
MPOCTBIX U CJIOXHBIX BEHIECTB IO TpynnaM U NepuojaM. 3HAUYCHHE MEPUOUYECKOTO
3aKOHA B Pa3BUTUM HAYKH.

CrpoeHnue BeliecTBa. XUMUYECKas CBs3b. BUbI XUMUUYECKOU CBSI3U (KOBAJICHTHAs
HEMoJISIpHAass M TMOJsipHasi, HWOHHAs, MeTauinyeckas). MexaHu3mbl 00pa30BaHUS
KOBAJICHTHON XMMHUYECKOW CBA3W (OOMEHHBIN M JIOHOPHO-aKLENTOPHBIN). BogopoaHas
CBsI3b. BalleHTHOCTh. DJIEKTPOOTPULIATENIBHOCTh. CTeneHb okucieHus. IOHbI: KaTHOHBI
Y QHHUOHBI.

BemiectBa MOJEKYJISIPHOIO W HEMOJIEKYJIPHOTO CTPOEHHUA. 3aKOH MOCTOSHCTBA
11



COCTaBa BeWECTBA. THUIbI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT THUIA KPUCTAIUIMYECKON PEIIETKH.

ITonsTHE O MUCIIEPCHBIX cUCTEMaX. VICTUHHBIE M KOJUIOUIHBIE pacTBOPBL. MaccoBas
JIOJIs1 BEILIECTBA B PACTBOPE.

Knaccudukanus Heoprannueckux coeanHeHuid. HoMmeHkaTypa HeOpraHu4ecKuxX
BEIIECTB. ['€HeTHMYecKass CBA3b HEOPTaHWYECKHX BEIIECTB, NPUHAJIEKAIINX
K Pa3JIM4HbIM KJIACCaM.

Xumnueckas peakuus. Knaccupukanus XUMHYECKUX peakUuid B HEOPraHUYECKON
U OpPraHUYECKOM XMMHUHU. 3aKOH COXPAaHEHHsS MacChl BELIECTB, 3aKOH COXPAaHEHUS M
IIPEBPALLECHHS] SHEPTUU IPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3auyHbIX (akTopoB. OOpaTuMble
peakuuu. XuMudeckoe paBHoBecue. MakTopsl, BIUAIOIINE HA COCTOSTHUE XUMHUYECKOTO
paBHoBecus. [Ipunuun Jle [larense.

Onextposutuyeckass auccounanus. CunbHble U ciabble 3nekTpoiauTsl. Cpena
BOJIHBIX paCTBOPOB BEILECTB: KUCIIas, HEUTpaJibHasl, LiesI0uHas. [lonamue 0 6000poOHOM
noxasamene (pH) pacmeopa. Peakiiun MOHHOTO oOMeHa. [ uopoaus HeopeaHu4ecKux u
Op2aHUYecKux eeuiecms.

OKHCIIUTENTEHO-BOCCTAHOBUTEINIbHBIE  peakuuu. [lowamue 006  snekmponuze
pacniasos u pacmeopos co.eu. llpumenenue snekmpoausa.

JKCNEePUMEHTATbHbIC METOAbI H3YYeHHS BELeCTB M UX MPeBPaLlleHUH

JleMouncTtpanus tabnui «Ilepuoguyeckas cucrema XUMHUECKUX siaemeHnTtoB JI.1.
MenneneeBay, H3yuyeHUE MOJENEH KPUCTAUIMYECKUX  PEIIETOK, HaONI0JeHUE U
ONKCaHUE JAEMOHCTPALMOHHBIX M JIaDOpAaTOPHBIX OMNBITOB (pa3joXKeHUe MepoKCuaa
BOJOPOJa B IPUCYTCTBUM KaTaau3aTopa, OIPEAEICHUE CPEAbl PaCTBOPOB BEIIECTB
C MOMOUIbI0 YHUBEPCAIBHOTO MHAMKATOPa, PEAKIUHM MOHHOIO OOMEHa), NMpOBEIECHUE
MPaKTUYECKON paboThl «BnusHue pa3auyHbIX (HAKTOPOB HA CKOPOCTh XMMHYECKOM
peakuum».

PacuéTHble 3a1aun
Pacyérpl Mo ypaBHEHUSIM XMMHUUYECKHX PEAKIMKA, B TOM YHUCIE TEPMOXUMUUYECKUE
PACUETHI, PACUETHI C UCTIOJIL30BAHUEM TTOHITHS «MACCOBAs J10JIsI BEIIECTBAY.

Heopranuuyeckas xumus

Hemeramnel. Ilonoxenne HemeraimioB B llepuogmueckol cHUCTEME XMMHUYECKUX
anemenToB J[.M. MenneneeBa u 0COOEHHOCTH CTpOEHHUsI aTOMOB. DU3NUYECKHUE CBOMCTBA
HEMETAJUIOB. AJUIOTPOIHS HEMETa/UIOB (Ha MpUMEpe KHUCIopoja, cephl, gocdopa u
yriepoaa).

XUMHUYECKUE CBOMCTBA BaXXHEHIIUX HEMETAIOB (TaJOT€HOB, CEPhI, a30Ta,
docdopa, yriaepona U KpeMHHs) U UX COCAMHEHUH (OKCHUIIOB, KUCIOPOACOAEPKALIUX
KHCJIOT, BOJIOPOJHBIX COETMHEHHM ).

[IpyuMeHeHne BaXKHENIINX HEMETAJIJIOB U UX COCIUHEHUM.

Meramnel. Ilonoxenue wetawioB B llepuonnueckon cucTeEME XMMHUYECKHX
anemenToB /.M. MenneneeBa. OCOOEHHOCTH CTPOCHHUSI JIEKTPOHHBIX 000JI0UYEK aTOMOB
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meraioB. OOmme  ¢usmueckue cBoiictBa MerauioB. CrulaBel  METaJUIOB.
DIIEKTPOXUMHUYECKHUI PSiJT HANPSIAKEHU METAIIJIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIIMX METAJJIOB (HATPHM, KA, KaJIbIlUid, MarHuH,
ATIOMUHUH, ITUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUHN.

OO6mue crocoObl ToJydeHust MeTaioB. Memannypeus. Kopposus memannos.
Cnocobul 3awumst om kopposzuu. IIpuMeHeHrEe METaJIJIOB B OBITY M TEXHHUKE.

IKCIEPUMEHTATbHbIEC METOAbI H3Yy4YeHHs BEIIECTB M X NPeBPAaLleHHil

N3ydenne xoyekuuu «MeTamibl U CIIaBbD», 00pa3lloB HEMETAJIOB, PELLICHUE
OKCIIEPUMEHTAIBHBIX 3a/a4, HAOJIIOJACHUE W ONHCAaHWE JIEMOHCTPAllMOHHBIX U
71a00paTOPHBIX ONBITOB (B3aUMOJEHCTBUE THIPOKCUA ATFOMUHUS C PACTBOPAMH KUCIIOT
U 11IeJI0Y€ell, KaUeCTBEHHbIE PEaKMi Ha KATHOHBI METAJJIOB).

PacuéTHble 3agaun

Pacuétel Mmaccel BemiecTBa WiM 00bEMaA Ta30B MO H3BECTHOMY KOJUYECTBY
BEIIECTBA, MACCEe WU 00BEMY OJJHOTO M3 yYACTBYIOIIMX B PEAKIIMU BEIIECTB, PacUETh
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLUU, €CIU OJHO W3 BEILECTB
UMEET MPUMECH.

XuMus ¥ ’KU3Hb

Ponp xumMum B o00ecne4eHHM SKOJOTMYECKOM, SHEPreTHYEeCKOW U IHILEBOU
0€30MMacHOCTH, pa3BUTUN MeAUIMHBIL. [[oHATHE 0 HAYYHBIX METOJaX MO3HAHUS BEILECTB
Y XUMUYECKUX PEAKLIUH.

[IpeacraBnenuss 00 OOIMMX HAYYHBIX MPUHIIMIIAX MPOMBIIIICHHOTO TMOJYyYEeHUS
BA)KHEUIIINX BELIECTB.

UYenoBek B MUpE BELIECTB M MAaTEPUAJIOB: BAKHEWUIIINE CTPOUTENBHBIE MATEPHUAIIBI,
KOHCTPYKLIMOHHBIE ~ Marepuajbl, KpacKdh, CTEKJIO, KEepamMuKa, MaTepHUalbl IJis
AJIEKTPOHUKH, HAHOMAaTepHUalbl, OpPraHUYECKUE U MUHEPATIbHBIE YIOOPEHHUS.

XAMHUSL M 370pOBbE YEJNOBEKA: IMPABWIA HCIOJIB30BAaHUSA JIEKAPCTBEHHBIX
npernapaToB, MpaBWia OE30MACHOTO HCIOJB30BaHUS MpernapaToB OBITOBOM XUMUU
B IIOBCEIHEBHOU >KU3HM.

MesxknpeaMeTHbIe CBA3H

Peanuzamus MeXnpeIMEeTHBIX CBA3€H MPU WM3YYEHUU OOIeH W HEOPTraHMYECKOU
xuMuHd B 11 Kacce OCyIIecTBISETCS Yepe3 MCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-
HAY4YHBIX TMOHSTHUWA, TaK W TOHSITUW, SBISIOMIMXCS CHUCTEMHBIMU JIS OTACIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHSI: HAyYHBIN (DAKT, TUMOTE3a, 3aKOH, TEOpHsl,
aHaNMM3, CHUHTE3, KiaccuuKaus, TEPUOJUIHOCTh, HAOMIOACHUE, OSKCIEPUMEHT,
MOJIEIIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

duznka: MaTepusi, SHEPIrusi, Macca, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII,
PaMOaKTUBHOCTh, MOJIEKYJIA, YHEPTETUYECKUA YPOBEHb, BEIIECTBO, TEIO, 00BEM,

arperaTHoe€ COCTOSTHUE BELIECTBA, (PM3MUYECKUE BEJIMUYMHBI U €IMHULBI UX U3MEPEHHUs,
CKOpocTb. buosnorus: kjerka, opraHu3M, O3KOCHCTeMa, Ouocdepa, Makpo- HU

13



MHUKPO3JIEMEHTHI, BATAMHHBI, 0OMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MuHEpaNbl, TOPHBIE TOPOJBI, TOJE3HBIE HMCKOIMAeMbIe, TOIUIHBO,
pecypchl.

TexHoJIOTHS: XWMWYECKash IPOMBIILICHHOCTh, METAJUTypIHsi, IPOU3BOJICTBO
CTPOUTENBHBIX ~ MAaTEpPHalOB, CEIbCKOXO3SHUCTBEHHOE  IPOM3BOJCTBO,  IHIIEBAS
IIPOMBIIIJICHHOCTD, dapmareBTHUECKAS IIPOMBIIIJICHHOCTD, TIPOU3BOICTBO
KOCMETHYECKHX  NperapaTroB, IPOU3BOJACTBO  KOHCTPYKIMOHHBIX  MaTEepPHAJIOB,
AJIGKTPOHHAS POMBIIIIICHHOCTh, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiamBaeT TpeOOBaHUSA K pe3yIbTaTaM OCBOCHHUS 00yUarOIITUMUCS
oporpaMM cpeiHero oomero oOpa3zoBaHUsl (JIMYHOCTHBIM, MeETalpeIMETHbIM U
npeaMeTHbIM). HaydyHo-MeToanueckoil OCHOBOM [JIsi pa3pabdOTKU  IJIaHUPYEMBIX
PE3yJIbTaTOB OCBOECHUS IPOrpaMM CpeAHEro oluiero o0pa3oBaHus ABISETCS CUCTEMHO-
JEATEIIBHOCTHBIN MTOAXOI.

B coorBercTBUM ¢ CHCTEMHO-AEATEIBHOCTHBIM IMOAXOAOM B  CTPYKTYype
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IpeaMeTa « XUMUsS» Ha YPOBHE CPEIHEro OO0IIero
00pa30BaHMsI BBIJCJIEHBI CIEAYIOUINE COCTABIISIOIINE:

OCO3HaHME OOYYAIOMIUMHCS POCCHHUCKOM TPaKTaHCKOM HIACHTUYHOCTH —
IFOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIIbLHOCTH U CAMOOIIPEACIICHUIO;

HaJM4he MOTUBALUU K O0yUEHHIO;

LEJICHANIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUUW JUYHOCTH HAa OCHOBE
KJIFOUEBBIX LICHHOCTEH U UCTOPUYECKUX Tpaauluii 0a30BOM HAYKU XHUMUMU;

FOTOBHOCTh M CIIOCOOHOCTh OOyYarolmMXCsi PYKOBOJCTBOBAaThCSA B  CBOEH
JEATEIHOCTU [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, IPUCYIIUMH LIEJIOCTHOM CUCTEME
XUMHUYECKOTO 00pa30BaHus;

HaJIM4YUe MPaBOCO3HAHUS 3KOJOTHUYECKON KYJIBTYPBl M CIOCOOHOCTH CTaBUTh LIEJH
Y CTPOUTH KU3HECHHBIE TIJIaHBbI.

JIn4HOCTHBIE PE3yNbTAThl OCBOEHHUS NIPEAMETA « XUMUA» JOCTUTAKOTCS B €IUHCTBE
y4eOHOH M BOCIUTATEIBHOM IESATEIBHOCTH B COOTBETCTBUM C T'YMaHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU U UIEaJaMU POCCHICKOTO
Ipa)I1aHCKOI0 00I1IeCTBa, MPUHIATHIMU B OOIIECTBE HOPMaMH U MpaBUJIaMU ITOBEJCHMUS,
CIIOCOOCTBYIOLIIMMHU MPOIECCaM  CaMONO3HAHUSl, CaMOPa3BUTHS M HPABCTBEHHOI'O
CTaHOBJICHUSI INYHOCTH O0YUYaIOIIUXCS.

JImgyHOCTHBIE ~ pe3ynbTaTbl  OCBOEHUSA  IpeaMera  «XUMHsS»  OTPaXaroT
chOpPMHUPOBAHHOCTh  OMbITA [O3HABATEJIbHOW M  MPAKTUYECKOW  JAESTENbHOCTU
oOy4Jaronuxcs 1o peajnu3aluy NPUHATHIX B 00111eCTBE LIEHHOCTEHN, B TOM YKCIIE€ B YACTH:

1) rpakIaHCKOTO BOCIUTAHMS
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OCO3HaHUSl OO0YYalOLIMMHUCS CBOMX KOHCTHUTYLMOHHBIX MpaB M 0OS3aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

MIPEJCTABIICHHS O COIIMAIBHBIX HOPMaxX U MPaBUIAX MEXIUYHOCTHBIX OTHOIIICHUI
B KOJIJIEKTHURBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKON AEATEIBHOCTU MPU CO3/IaHUM YUEOHBIX
MPOEKTOB, PEHICHUM YYEOHBIX M MO3HABATEIbHBIX 3a]a4, BBIMOIHEHUM XUMHYECKHX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH NMOHMMATh Y IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI
JIPYTUX MPU aHAIHU3€E PA3JIMYHbBIX BUJIOB YUEOHOH AESATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUA '

LICHHOCTHOTO  OTHOIIEHUS K HMCTOPUYECKOMY M  HAYYHOMY  HACIIEIHIO
OTEYECTBEHHOU XUMMH;

YBaXEHUS K TNPOLECCYy TBOpPYECTBA B 00JIACTU TEOPUUM M MPAKTUYECKOIO
IIPUMEHEHUSI XHMHUHM, OCO3HAHUS TOrO, YTO JOCTWKECHHS HAYKH €CTb pe3yJIbTaT
JUIUTENIbHBIX HAOMIOAEHUHN, KPOMOTIIUBBIX SKCIEPUMEHTAIBHBIX TOMCKOB, OCTOSIHHOTO
Tpy/Ja YYEHBIX U IPAKTUKOB;

UHTEpeca U II03HABATEIbHBIX MOTHUBOB B IIOJIYYEHHM U IIOCIEAYIOLIEM aHaIU3€e
UH(OpMAIKU O IEPENOBBIX TOCTHXKEHHUSIX COBPEMEHHOM OT€YECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

HPABCTBEHHOI'O CO3HAHMS, 3TUUECKOTO MOBEICHHUS;

CITIOCOOHOCTH OIIEHMBATh CHUTYallMM, CBS3aHHbICE C XUMHUYECKUMH SIBIICHUSIMU,U
IIPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBIU
LIEHHOCTH;

FOTOBHOCTH OLIEHUBATh CBOE MOBEICHUE U MOCTYIKH CBOUX TOBAPUILEH C MTO3ULUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE TOCIIEICTBUNA 3TUX OCTYNKOB;

4) popmMupoBaHHA KYJIbTYPHI 310POBbSI:

MOHMMAaHHUS LIEHHOCTEN 3710pOBOT0 U Oe30macHoro o0pas3a *H13HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOILIEHHUS K COOCTBEHHOMY (PHU3WYECKOMY U MCUXHYECKOMY
3JI0POBBIO;

coOMIO/IeHNs MpaBwil O€30MaCHOr0 OOpallleHus C BEUIECTBAMU B  OBITY,
IIOBCEJHEBHOM XU3HU U B TPYAOBOM JIEIATEIBHOCTH;

NOHUMAaHUSI LIEHHOCTH MPaBUJ MHAUBUAYAJIBHOTO U KOJUIEKTUBHOIO 0€30MacCHOI0
MOBEACHUS B CUTYALMSIX, YTPOKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HaHUSl TOCHEACTBUA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS );

5) TPy10BOTO BOCIIUTAHMS :

KOMMYHHUKaTUBHON KOMIIETEHTHOCTHU B y4€OHO-UCCIIEJOBATEIBCKOM JEATENBHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPUYECKON U APYTUX BUAAX IEATEIHHOCTH;

YCTAaHOBKHM HAa aKTUBHOE YYacCTHE B PELICHUU MPAKTHUYECKHX 3a/1ad COLMAIbHON
HaIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbl); HHTEpECaK IIPaKTUYECKOMY
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U3Y4YEHUIO0 Mpodeccuil pa3aTuyHOro pojia,B TOM YKCIIE HAa OCHOBE IPUMEHEHUS
MPEAMETHBIX 3HAaHUI IO XUMHUH;

yBaXXEHUS K TPYY, JIOJISIM TPYIa U PE3YJIbTaTaM TPYAOBOH JESTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUIYTBHONW TPACKTOPUU 0Opa30BaHUS,
Oynymeid mpodeccuu W peanu3aiil COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEW K XWUMHU, HMHTEPECOB U NOTpeOHOCTEU
00111eCTBa;

6) IK0JI0THYECKOT0 BOCIIMTAHUS:

HKOJIOTMUYECKH IIeJIECOO0Pa3HOr0 OTHOLIEHUS K MPHUPOJAE, KaK HCTOYHHKY
CYILECTBOBAHMSI JKU3HU Ha 3eMIIE;

MOHUMAHUS TJIOOAIBHOIO  XapakTepa HKOJOTMYECKUX MpOOJieM, BIUSHUSA
DKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJHOM U COLMATIBHOM CPELBI;

OCO3HaHUsI HEOOXOJIMMOCTH HCIOJIb30BaHUS JAOCTUKEHUN XUMHUHU JJIs PEIICHUS
BOIIPOCOB PALIMOHAIIBHOTO IIPUPOIOIIOIB30BAHU;

AKTUBHOI'O HEINPUATUS ACHUCTBHM, NMPUHOCAIIUX BPEI OKPYKAIOUIEH IPUPOIHOU
cpele, yMEHUs MPOTHO3MPOBATH HEOJArONPHUSATHBIE HKOJIOTMYECKUE MOCIEICTBUS
IIPEANPUHUMAEMBIX JEHCTBUHN U NIPEAOTBPALIATh UX;

HaJu4yus Pa3BUTOIO DKOJIOTMYECKOIO0 MBIIICHUS, JKOJIOTUYECKON KYJIBTYpHI,
ONBITA JIESITENBHOCTH HKOJOTHMYECKON HAIPABICHHOCTH, YMEHUS PYKOBOJCTBOBATHCA
MMHU B NIO3HABATENIbHON, KOMMYHUKATUBHOM M COLIMAIIBHOM MPAKTHKE, CIOCOOHOCTH U
YMEHHMSI aKTUBHO ITPOTUBOCTOSATH UACOJIOTHH XeMopoouuy;

7) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTU MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOMN MTPAKTUKH;

MOHMMAaHUS CIeU(PUKN XUMHUHU KaK HAyKd, OCO3HaHUS €€ poju B (OPMUPOBAHUU
pallMOHAJIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM  IEJOCTHOTO  MPEACTaBICHUS
00 OKpY’KaroIeM MUpPE Kak O €UHCTBE MPUPOJIbI U YEJIOBEKA, B MO3HAHWU MPUPOTHBIX
3aKOHOMEPHOCTEH M perieHNuH Mpo0JIeM COXPAHEHHS MPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COOO0M 3HAUMMOCTH XUMHUH JIJIs1 COBPEMEHHOM ITUBIIIU3AIUH: B €€
I'YMaHUCTHUYECKOW HAMpPaBICEHHOCTH W BAXXHOW pOJM B CO3JaHUM HOBOM 0asbl
MaTepUAIbHOM KYJIBTYPhI, PEIICHUH TJIOOATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS
YeJI0BEUYECTBA — CHIPhEBOM, SHEPTETUUCCKOM, ITUIIEBOM 1 IKOJIOTHYSCKOM 0€30MacHOCTH,
B Pa3BUTHUH MEAUIIMHBI, 00CCTICUCHUH YCJIOBHM YCICITHOTO TPyJa M JIKOJOTHYECKU
KOM(OPTHOM KU3HU KaXKJI0T0 YIeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON IPaMOTHOCTH: MOHMMAaHMS CYUIHOCTH METOJIOB MO3HAHMS,
HCIIOJB3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJh30BaTh IOJIyYyaeMble
3HAHWS IJI1 aHAJIW3a U OOBSICHEHHS SBICHHA OKPYKAOIIETO MUPA U TPOUCXOSTINXB
HEM WM3MEHEHWH, yMEHHUsS JeJaTh OOOCHOBAaHHBIC 3aKITIOYCHHS HA OCHOBE HAYYHBIX
(haKTOB M UMEIOIIUXCS JAHHBIX C LIEJIbIO TTOTYYEHUsI JOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CAMOCTOSITEILHO HMCMOJIb30BaTh XUMUYECKUE 3HAHUS JJISI PELICHUS
npo0JieM B peaJIbHBIX )KU3HEHHBIX CUTYaIIUsIX;
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MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOM IEATEIbHOCTH;

TOTOBHOCTHU U CITIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHUIO,
K aKTUBHOMY TOJIYYCHHUIO HOBBIX 3HAHUN MO XUMHUHU B COOTBETCTBUU C >KU3HEHHBIMU
NOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSM TpyJa B pas3lMyHbBIX cdepax npodeccuoHambHOM
JEATEIIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE pe3yJbTaThl OCBOECHHUS YU€OHOT0 NMpeaMeTa « XUMUs» Ha YPOBHE
CpeIHero o01ero 00pa3oBaHus BKIFOYAIOT:

3HAYUMBIC TUTST dbopmupoBaHus MUPOBO33pPEHUS 00yJarommuxcs
MEXKIMCIHUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYyYHbIe IOHSATHS, OTpaXKarollue
I[EJTIOCTHOCTh HAYYHOM KapTHUHBI MUpa U CIIeHU(PUKY METO0B ITO3HAHHMS, HCTIOJIb3yEMBbIX
B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, SHEPrus, SBJICHUE, MPOIIECC, CUCTEMA,
Hay4YHBIM (DaKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOpHUsl, UCCIIeIOBaHUE,
HaOJII0/ICHNE, U3MEPEHHE, DKCIIEPUMEHT U APYTHUE);

YHUBEpCaJIbHbIE Yy4eOHBbIE JEHCTBUSI (MO3HABATEbHBIE, KOMMYHUKATUBHBIC,
peryisaTUBHBIC), obecnieunBarone GopMupoBanue (yHKIIMOHATBLHON T'PAaMOTHOCTH H
COI[MATTLHON KOMITIETEHIIMN 00yYaroIIuXCs;

CIOCOOHOCTh OOYYAIOIIUXCSl HCIOJIb30BaTh OCBOCHHBIE MEXIUCIUILIMHAPHEIE,
MHPOBO33PEHUYCCKIE 3HAHUS U YHUBEPCAJIbHBIC YUCOHBIC ICHCTBUS B TTIO3HABATEILHON 1
COLMAJIBHOM MTPAKTHUKE.

MeranpenMeTHbIE pe3yIbTaThl OTPAXKAIOT OBJIAJACHUE YHUBEPCATbHBIMU YUCOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICUCTBUSIMU.

Ilo3HaBaTebHbIC YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBUS
ba3oBble Jjoruyeckme 1eMCTBUSA:

CaMOCTOSITENIbHO (DOPMYJIUPOBATh U aKTYaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBarth;

ONpENENATh LENH JeATeTbHOCTH, 3a7aBasi apaMeTpbl U KPUTEPUH UX JOCTUKEHUS,
COOTHOCHUTH PE3yJbTaThl I€ITEIbHOCTH C MOCTABICHHBIMU LEISIMU;

WCIIOJIB30BATh MTPU OCBOCHUH 3HAHUM MPUEMBI JIOTUYECKOTO MBIITUICHUS — BBIJCIISTh
XapaKTepHbIe MPU3HAKK TMOHSATUH W YCTaHABIMBATh HUX B3aUMOCBS3b, MCIOJb30BaTh
COOTBETCTBYIOIINE MTOHSATHUS JUIsl OOBSICHEHUS OT/ACIbHBIX (DAKTOB U SIBICHUM;

BBIOMPATh OCHOBAHHS U KPUTEPHUU TSl KIacCU(UKAIMKM BEIIECTB U XMUMHYECKUX
pEeaKUunii;

YCTaHaBJIMBATh NIPUUMHHO-CJICJICTBEHHBIE CBSI3U MEX]Y H3YYaeMbIMHU SIBICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXACHUS (MHAYKTHBHBIE, I€IyKTUBHbBIE, [0 AHAJIOTUN),
BBISIBJIAITH  3aKOHOMEPHOCTH M MPOTUBOPEUYHMS B PACCMATPUBAEMBIX  SIBICHMSIX,
bopMyaMpoBaTh BBIBOJABI W 3aKJIIOUYEHMs; MPUMEHSTh B TMpOIeCCe IO3HAHMS,
UCIOJb3YyEMbl€ B XHMHUU CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, IPeoOpa3oBbIBATH
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MOJIEIbHBIE TPEACTABICHUSI — XUMHUYECKHI 3HAaK (CHMBOJI) DJJIEMEHTa, XHUMHYECKas
dbopmyrna, ypaBHEHHME XUMHUYECKON peakuuu — TpPU PEIICHUU Y4YEOHBIX
MO3HABATEIbHBIX W MPAKTUYECKUX 3a/ad, TMPUMEHATHh Ha3BaHHBIE MOJCIbHBIC
MPEACTABICHUS i1 BBISBJICHUS XapaKTEPHBIX MPU3HAKOB H3YyYa€MbIX BEIIECTB H
XUMUYECKUX PEAKIUN.

ba3oBble ucciienoBare/ibCKHe 1eiiCTBUA:
BJIAJIETh OCHOBAMH METOJIOB HAYYHOTO ITO3HAHUS BEILECTB U XUMUYECKUX PEAKIINM;
(GopMyTUpPOBATH LEH U 33]]a4H UCCIEI0BAaHUS, HCIIOIb30BATh MOCTABICHHBIE U
CaMOCTOSITENIEHO C(POPMYIMPOBAHHBIE BOIPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JUIsl JOPMHUPOBAHUS TUIIOTE3bl MO MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CYKJICHUM;

BJIAJI€Th HaBbIKAMHU CaMOCTOATENIBHOIO INIAHUPOBAHUSA U IIPOBEACHUS YUYCHUYECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBATH YMEHHsI HAOMI0aTh 3a XOJOM IIpoliecca,
CaMOCTOATENIHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyaupoBaTb OOOOIIEHHS U
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJbTAaTOB HCCIIENOBAHUA, COCTABIATH
000CHOBAaHHBIN OTUET O MPOJIETAHHON padoTe;

MpUOOPETATH OMBIT YYEHUYECKON UCCIEI0BATENBCKONU U MTPOSKTHOM JIEATEIbHOCTH,
HPOSIBIISATH CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB PELICHMUSI
MIPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3JINYHBIX METOIOB IMO3HAHUS.

Pa6ora ¢ undopmanueii:

OpPUEHTHPOBATHCS B PA3JIMYHBIX MCTOUYHHMKAX MH(pOpMaluu (Hay4dHO-TOMYyJsIpHas
JUTEpaTypa XMMUYECKOIO COJAEpKaHUs, CIpaBOYHbIE MOcoOus, pecypcbl MHTepHeTa),
aHAIM3UPOBaTh UHPOPMALIMIO PA3IUYHBIX BUJIOB U (POPM MPEACTABICHUS, KPUTUYECKH
OLICHMBATh €€ JTOCTOBEPHOCTh U HENNPOTHBOPEUYNUBOCTH;

(opMyIupOBaTh 3aNPOCHl U IPUMEHSITH Pa3IMYHbIE METO/IbI IIPU MOUCKE U 0TOOpE
uH(popMauu, HeOOXOUMOI 17151 BBITIOJHEHUS YY€OHBIX 3a/1a4 ONPEAEIEHHOTO TUIA;

npuodpeTaTb  ONBIT  HMCHOJb30BAaHUS  MH(POPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHIA U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpPAaTh ONTHUMAIbHYIO (DOpMy TpencTaBiieHUs HHOOpMAIUU
(cxembl, rpaduKy, TUarpaMMbl, TaOIHUIIbI, PUCYHKHU U IPYTHUE);

MCIIOJIb30BaTh HAy4YHBIN S3bIK B KayeCTBE CPENCTBa MpHU padoTe C XUMHUYECKOM
uHbopMaIe: TPUMEHITh MEXITpeIMETHbIE ((hU3HUecKre U MaTeMaTHUYECKUE) 3HAKU U
CUMBOJIBI, (hOpMYJIbI, a00OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpE/ICTBA
HaIJIS,IHOCTH.

KOMMYHI/IKaTI/IBHI)Ie YHUBEPCAJIBbHBIC yqeﬁnble IlEﬁCTBI’IﬂZ

3aJ1aBaTh BOIPOCHI MO CYILIECTBY OOCYX JaeMOM TeMbl B XOJi€ JAMajora u/Wmiu
JUCKYCCHUH, BBICKa3blBaThb WJIEH, (HOPMYIMpPOBATH CBOU MPEIJIOKEHHUS OTHOCUTENIBHO
BBIITOJTHEH NS IPEJIIOKEHHOM 3a/1a4K;

BBICTYIIaTb C MPE3CHTALMEN pE3yJbTATOB II03HABATEIBHOW JEATEIBHOCTH,
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MOJIYYCHHBIX CAMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHUKAMH TIPHU BBIMOJTHEHUHU
XUMHYECKOTO JSKCICPHUMEHTa, IPAKTUYCCKOH pabOThl IO HCCICIOBAHUIO CBOMCTB
M3Y4aeMbIX BEIIECTB, peaM3allii y4eOHOTO MPOEKTa W (OPMYIHPOBATH BBIBOJBI 11O
pe3ynbTaTaM TPOBEACHHBIX HCCIICIOBAHUA TYTEM COTJIACOBAHMS TO3WIMNA B XOJE
o0cyxeHust 1 0OMeHa MHEHUSIMU.

PerynsitTuBHble YHHUBepCaJibHbIe Y4eOHbIC AeHCTBUS

CaMOCTOSITEJIbHO  IUIAHUPOBATh U OCYIIECTBJIATH CBOKO  MO3HABATEIHHYIO
JeATEeIIbHOCTh, Ompeaeisisi €€ IeJdu W 3aJadd, KOHTPOJUpPOBATh U IO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MpeIaraeMblii aITOPUTM JCHCTBUI TP BBHITTOTHEHUH
y4eOHBIX U MCCIIEIOBATEIbCKUX 3a7a4, BEIOMpaTh Hanbosee A3(h(PEeKTUBHBIN CIIOCOO MX
pEIIeHUS ¢ YIETOM MOTYUYEHUS HOBBIX 3HAHUH O BEIIECTBAX U XMMUYCCKUX PEAKIIHIX;

OCYIIIECTBJIATh CaMOKOHTPOJb CBOEH IEATEIHRHOCTH HAa OCHOBE CaMOaHajIu3a |
CaMOOIICHKH.

HPEIMETHBIE PE3YJIbTATDBI
10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OpraHuyeckas XUMHUS» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTH MPEJICTABICHUN O XUMUUECKON COCTABIISIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MUPA, POJIM XMMUHU B TIO3HAHUU SIBIICHUN TTPUPOJIBI, B HOPMUPOBAHUU
MBIIUICHUS W KYJbTYPhI JIMYHOCTH, €€ (DYHKIIMOHAILHON IPaMOTHOCTH, HEOOXOIUMOMN
JUISL PEIICHUS] MPAKTUYECKUX 3a7a4 M DSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUSK
CBOEMY 37I0pPOBbIO U PUPOJIHON CPEIIE;

BJIAJICHUE CUCTEMOW XMMUYECKUX 3HAHUHM, KOTOPask BKIIFOYAET: OCHOBOMOJIATAIOIIINE
MOHATUSL (XUMHUYECKUN DJIEMEHT, aToM, JJIEKTpOHHas 000J0YKa aTroMa, MOJIEKYJIa,
BAJICHTHOCTh, JJIEKTPOOTPUIIATEILHOCTh, XUMHUYECKasl CBSI3b, CTPYKTypHas (opmyna
(pa3BEépHyTas U COKpaIl€HHAas1), MOJIb, MOJISIpHAsI Macca, MOJISIPHBIM 00BEM, YTIepOaHBIN
CKeTeT, (PyHKITMOHANIbHAS TPYIITA, PaIuKall, U30MEPHSs, H30MEPbI, TOMOJIOTHYECKUH PSA/I,
TOMOJIOTH, YTJIEBOJAOPObI, KHUCIOPOJ W a30TCOJEpIKaIIUe COCTUHCHHS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COECITUHEHMUS); TEOPUH U 3aKOHBI
(Teopust cTpoeHust oprannueckux BemiectB A.M. byTiiepoBa, 3aK0OH COXpaHEHHSI MacChl
BEILIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMUU; MUPOBO33PEHUYECKUE 3HAHUSI,
JeXalye B OCHOBE MOHUMAaHUSA MPUYMHHOCTU M CUCTEMHOCTU XMMHUYECKHX SIBIICHHM,
(bhakToJIOTHYECKHE CBEIACHUS O CBOMCTBaxX, COCTaBe, IMOJIYYEHHMHM U OE30MacCHOM
WCIIOJIb30BAaHUU BAKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY W MPaKTUYECKOU
JEATEeIIbHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHMU BBISBISATH XapaKTEpHbIC TPU3HAKU TOHSATHH,
yCTaHaBJIMBAaTh UX B3aHMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOIIUE MOHSTHS MpPU
OMKMCAHUM COCTaBa, CTPOCHUSI U MPEBPAIICHUI OPraHMYEeCKUX COeTMHEHHUI;

c(OPMUPOBAHHOCTh YMEHUW HCIMOJIb30BATh XUMHUUYECKYIO)  CHUMBOJIUKY IS
COCTaBIICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaImEHHON) (GopMyI
OPTraHUYECKUX BEILECTB U YPABHEHHN XMUMHUYECKUX PEAKIUN, U3rOTABIMBATH MOJEIU
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MOJIEKYJT ~OpPraHMYECKMX BEIIECTB U1 WUIIOCTPAUUA HMX XHUMHYECKOTO H
MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHUPOBAHHOCTh YMEHUU YCTAaHaBIMBATh MPUHAMICKHOCTh H3YYEHHBIX
OpPraHUYECKUX BEIIECTB M0 MX COCTaBY U CTPOCHHUIO K ONMpeAeNEHHOMY KiacCy/Tpymre

COCIMHEHUN  (YTIEBOJOPOJABI,  KHUCIOPOJ W  a30TCOJAEpXkAIIhe  COCIUHEHUS,
BBICOKOMOJICKYJISIPHBIE COCJUMHEHHUSI), JlaBaTh WM Ha3BaHUS IO CUCTEMATHYECKON
Homenkimarype (IUPAC), a Takxke NpPUBOJHWTH TPHBHAIBHBIC Ha3BaHUSA OTIACIBHBIX
OpPraHUYECKUX BEIIECTB (ITUIICH, TPOIUIICH, alleTUIICH, STUIICHTIIUKOIIb, TIIULEPHUH, (EHO,
dbopmanbIerua, areTalbIeTu, MypaBblHAsT KUCJIOTA, YKCYCHAas KHCJIOTa, OJCHHOBAs
KHCJIO0Ta, CTEAPUHOBAs KMCIIOTA, TIIF0K03a, (PPYKTO3a, Kpaxmall, eJUII0II03a, TIIUIUH);

c(hOpPMHUPOBAHHOCTH YMEHHUSI ONIPENEIISATh BUIbI XUMUYECKOM CBSI3U B OPraHUYECKHUX
COEJIMHEHUAX (OJJMHAPHBIEC U KPATHBIE);

ChOPMUPOBAHHOCTh yYMEHHUS MPUMEHATh TIOJIOKEHUSI TEOPUM  CTPOCHUS
oprannueckux BemiecTB A.M. bytinepoBa mjisi 0O0BsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHSI MaCChl BEIIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHHE, (PU3UUYECKUE U
XUMHYECKUE CBOMCTBA TUIUYHBIX MPEICTABUTENEH Pa3IUYHBIX KJIACCOB OPTraHUYECKUX
BeIlleCTB (METaH, 3TaH, 3TUJICH, POIMWIEH, aleTulieH, OyTaauen-1,3, MeTrmiOyTaaueH-
1,3, OeH30J, METaHON, 3TAaHOJ, JTHJICHTJIMKOJIb, TJIUICPUH, (EHOJI, aIleTalbICTH]I,
MypaBbHHasi U YKCYCHasl KUCIIOTBI, TJIIOK03a, Kpaxmall, LEJUIH0J03a, aMHUHOYKCYCHas
KHCJIOTa), WUIIOCTPUPOBATh TEHETHYECKYI0 CBSA3b MEXAY HHUMHU YpaBHEHUSIMU
COOTBETCTBYIOIIUX XUMUUYECKHUX PEAKIIUN C HCTIOJIB30BAHUEM CTPYKTYPHBIX (POpMYIT;

c(hOPMHUPOBAHHOCTh YMEHHSI XapaKTEepU30BaTh HWCTOYHUKHU YTJIIEBOJOPOTHOTO
ChIpbs (HEQTh, MPUPOAHBINA Ta3, yroyib), CIOCOOBl MX MEpepabOTKH U MPAKTUUECKOe
MpUMEHEHHUE TIPOYKTOB MEpepadOTKH;

c(hOpMUPOBAHHOCTH YMEHU MPOBOJIUTH BHIYUCICHUS [0 XUMUYECKUM YPABHEHUSIM
(Maccel, 00BbEMa, KOJIMYECTBA KMCXOAHOTO BEIIECTBA WM MPOJYKTa PEAKIHH TI0
U3BECTHBIM Macce, O0BEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX BEIIECTB WU
MPOJYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHUM BJIAJETh CUCTEMOW 3HAHMM 00 OCHOBHBIX METOJaX
HAay4YHOTO IMO3HAHUS, UCIOJIb3YEMbIX B XUMHH MPU W3YUYCHUM BEIIECTB U XUMHUYECKUX
sABieHUN (HAOMIOJIEHWEe, W3MEpPEHHe, SKCIEPUMEHT, MOJEIUPOBAHUE), HCIOJIH30BaATh
CUCTEMHBIC XUMUUYECKUE 3HAHUS JJISI IPUHSTHUS PEIICHUN B KOHKPETHBIX >XKM3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMH U UX PUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHHMM COONIOJATh MpaBujia IMOJb30BAHUS XHUMHUUYECKOM
MOCYI0M 1 1a00paTOpHBIM 000PYIOBAaHUEM, a TAKKE IIPABUIIA OOPAIIIEHHUS C BEIIECTBAMU
B COOTBETCTBUU C UHCTPYKIUSMHU IO BBITOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OTBITOB;

c(OPMUPOBAHHOCTh ~ YMEHUH IUIAHUPOBaTh U  BBINOJHATh  XUMHYECKHI
AKCHEPUMEHT (TIPEBpalleHUs OPraHUYECKUX BEIIECTB MPU HArpeBaHWU, IOIYYCHHE
ATUJIEHA M HM3YYEHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIHMH OPraHUYECKHUX BELIECTB,
JeHaTypanus OEJIKOB TpHU HArpeBaHWM, IIBETHHIE PEAKIIMN OEIKOB) B COOTBETCTBUHUC
MpaBUJIaMU TEXHUKHA O€30MacCHOCTH MPU OOPAIICHUH C BEIIECTBAMH U JTAOOPATOPHBIM
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00OpyIOBaHUEM, TPEACTABIATH PE3YJIbTaThl XUMHUYECKOTO S3KCIEpUMEHTa B (opme
3aMKiCH YPaBHEHUN COOTBETCTBYIOIIUX PEaKIUi U POPMYyIUPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YJbTATOB;

cOPMUPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  aHAJIM3UPOBATh  XUMHUYECKYIO
nH(MOpMaIHIO, TTOJIYyYaeMYI0 U3 pa3HbIX UCTOUYHUKOB (CpeIcTBa MaccOoBOM MH(OpMaIuuy,
WuTepHeT u 1pyrux);

c(hOpMHUPOBAHHOCTH YMEHUH COOIIOATh MPABUIIA SKOJIOTHYECKHU 11€51eCO00Pa3HOT0
MOBEJCHUS B OBITY U TPYAOBOW ACSATEIBHOCTU B LIENSAX COXPAHEHHUS CBOETO 370POBbS U
OKpYXalollel MPUPOTHON Cpelbl, OCO3HaBaTh OIMACHOCTh BO3JICUCTBHS Ha IKUBBIC
OpraHU3MBbI OMPEICIEHHBIX OPTaHUYECKUX BEILECTB, TOHUMAas cMbIci nmokazaress [1JIK,
MOSICHSATh HAa TpUMEpax CIOCOObl YMEHBIICHUS W MPEIOTBPAILCHUS HX BPEIHOTO
BO3JICHCTBUSI HA OPraHW3M YEJIOBEKA;

JUisi  OOyYaromIMXcsi C OTrpaHWYCHHBIMH BO3MOXHOCTSIMH 3JI0POBbs: YMEHUE
NPUMEHSATh 3HAaHUS 00 OCHOBHBIX JIOCTYNHBIX METOJAaX IIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUH;

JUISL CJITIBIX M CJIA0OBUSIIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh peilbedHO
TOYEUHYIO cucTeMy oO0o3HadueHui JI. bpaiis uist 3anucu XuMu4ecKux GopMyL.

11 KJIACC

[IpenmeTtHbie pe3ysbTaThl OCBOEHHUS Kypca «OO0Ias U HEOpPraHUYeCcKass XUMUSD)
OTPaXaroT:

c(hOpMHUPOBAHHOCTH MIPEACTABICHUM: 0 XUMHUUECKON COCTaBIISIOIIEH €CTECTBEHHO-
HAYYHOM KAPTUHBI MHpA, POJM XHUMHUM B TIO3HAHWUU SBJICHUW NPUPOJBI, B
(GbopMUPOBAHUM MBIIUIEHUS U KYJIbTYPhl JUYHOCTH, €€ (YHKIIMOHATBHOUTPAMOTHOCTH,
HEOOXOJMMOW MJI PEeLICHUs] MPAKTUYECKUX 3a7ad U IKOJOTMUYECKH OOOCHOBAHHOTO
OTHOIIICHUS K CBOEMY 3/I0POBBIO U IPUPOJHOU CPEIE;

BJIQJICHUE CUCTEMON XUMUYECKUX 3HAHUW, KOTOPask BKJIFOYAET: OCHOBOIIOJIATAIOIINE
HNOHATHS (XUMUYECKHI DJIEMEHT, aTOM, HM30TON, S-, P-, O- 3IEKTPOHHBIC OpOHTAIU
aTOMOB, HOH, MOJIEKYJIA, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTbD,
AIEKTPOOTPULIATEILHOCTh, CTEMEHb OKHUCJICHHUS, XUMHUYECKas CBsA3b (KOBaJIEHTHas,
HMOHHasl, METANINYECKasi, BOAOPOJIHAS ), KPUCTALINYECKAS PEeIIETKA, TUITBI XUMHUYECKUX
peaKIuid, PacTBOP, BJIEKTPOIUTHI, HEAJIEKTPOIUTHI, SIEKTPOIUTHIECKAS TUCCOLUALIMS,
OKHUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XHUMHYECKOM pEakiuu, XUMHUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPHUST DJIEKTPOIUTHUYECKOW JIUCCOILMAIIUH,
nepuoguueckui 3akoH J[.MI. MeHneneeBa, 3aKOH COXpaHEHHSI MACCHI BELIECTB, 3aKOH
COXpPaHEHUSI U MPEBPALICHUS YHEPTUM MPU XUMHUYECKUX PEAKIHUSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3bIK XHMHUH, MHPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE
MOHUMAHUS TPUYMHHOCTH W CHUCTEMHOCTH XMMHYECKHUX SIBJICHHH, (haKTOJIOTMYECKUE
CBEJICHHS O CBOMCTBAX, COCTaBe, MOJIYYEHUU U O€301IaCHOM HCIIOIB30BaHUN BAXKHEHIIINX
HEOPTaHWYECKUX BEIIECTB B OBITY M IPAKTUYECKOMN JACATEIHPHOCTH YEIIOBEKA,;

c(OPMHUPOBAHHOCTh YMEHUM BBISBISATH XapaKTepHbIE MPU3HAKU TOHATUH,
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YCTaHAaBJIIMBATb HX B3aMMOCBA3b, MHCIIOJIB30BaTh COOTBCTCTBYIOIIHUME IIOHATHA IIPU
OIIMCAaHUHN HCOPTaHUYCCKHUX BCIICCTB U UX HpeBpameHHﬁ;

chOpPMUPOBAHHOCTh ~YMEHUH HCHOJB30BaTh XHWMHUYECKYI0  CHMBOJHKY JAJIS
cocTaBieHHs (HOPMYIT BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIIHM, CUCTEMAaTUYECKYIO
HomeHnkimarypy (IUPAC) w TpuBuanbHbIE Ha3BaHUS OTACIBHBIX HEOPTaHHUCCKUX
BEIECTB (yrapHbIi ra3, yriaeKuciblil ra3, aMMHaK, raiéHas U3BeCTbh, HeTraléHas U3BeCTb,
MUTHEBAS COJA, TUPUT U JAPYTHE);

c(OpPMUPOBAHHOCTh YMEHUU OIpPENeNsaTh BaJCHTHOCTh U CTENEHb OKUCICHHS
XUMHUYECKUX IEMEHTOB B COEIMHEHHSX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOW CBSI3U
(koBaJieHTHasi, MOHHAsl, METAJUIMYEeCKas, BOJAOPOAHAs) B COEAMHEHMSX, THII
KPUCTAJUIMYECKOW PEeIIETKH KOHKPETHOTO BEIllecTBa (aATOMHAs!, MOJIEKYJIIpHAs, HOHHAs,
MeTaJUInYecKasi), XapakTep Cpe/ibl B BOJAHBIX PACTBOPAX HEOPTAaHUYECKUX COCIMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUN yCTAHABIMBATh MPUHAMJICKHOCTh HEOPTAaHUYECKUX
BEUIECTB IO HX COCTAaBY K ONPEAENEHHOMY KiacCy/Tpynme COEeIWHEHUH (IpOoCThIe
BEIIECTBA — METAJUIbl MU HEMETAJUIbl, OKCHIbI, OCHOBAHMS, KUCIOTHI, amM(pOTEpHbIE
TUJPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUN pacKpblBaTh CMBICI Mepuoaudeckoro 3akona J[.U.
MenzaeneeBa M JIEMOHCTPUPOBATH €r0 CHUCTEMATU3UPYIOLLYIO, OOBICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUU;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh SJIEKTPOHHOE CTPOEHUE aTOMOB
XUMUYECKUX dJeMeHTOB 1-4 mepuonoB Ilepuognyeckoit cHCTEMBbl XHUMHYECKUX
anemenToB J[.M. MenneneeBa, UCToNb3ys MOHSITUS «S-, P-, O-2JCKTPOHHBIE OpOUTAITNY,
(QHEPTeTHUYECKUE YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB
XAMHUYECKUX BJIEMEHTOB M MX COCAWHEHUU IO mepuoaaM W rpynmnam l[lepuoanueckoit
cucTteMbl XuMudeckux saemeHToB .M. Menpaeneena;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBa  HEOPraHMYECKMX  BEIIECTB  Pa3JMYHBIX  KJIAcCOB,  IOATBEPKIATh
CYILIECTBOBAHHE TE€HETHYECKON CBA3M MEXKAY HEOPraHWYECKUMH BEIIECTBAMHUC
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

c(hOPMUPOBAHHOCTh YMEHHUS KJIACCUPUIMPOBATH XMUMHYECKHUE PEAKIHH 110
Pa3IMYHBIM MPU3HAKAM (YHCITY U COCTABY PEArupyroluX BEIIECTB, TEMI0BOMY 3P (DEKTy
peakluy, H3MEHEHUIO CTENEHEH OKHUCIEHUS 3JIEMEHTOB, OOpaTUMOCTH pEaKIUH,
YYaCTHUIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUN COCTABIIATh YPABHECHHS PEAKIUN Pa3IMUHBIX THUIIOB,
MOJTHBIEC U COKpAIIEHHBIE YPAaBHEHUS PEeaKIIUii MIOHHOTO OOMEHA, YUUThIBasl YCIOBHUS, MIPU
KOTOPBIX 3TH PEAKIMU UIYT /10 KOHIIA,;

chOpPMUPOBAHHOCTh ~ YMEHUH  MPOBOJUTH  PEAKIMH,  MOATBEP)KIAOIIUE
KAueCTBEHHBI COCTAB Pa3JIMUHbIX HEOPTaHMYECKUX BEIECTB, PACIIO3HABATH OINBITHBIM
MyTEM MOHBI, IPUCYTCTBYIOILIKE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB;

chOPMHUPOBAHHOCTh  yYMEHUH  pPACKPBIBaTh  CYIIHOCTh  OKHUCIUTEILHO-
BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM COCTABIICHUS SJIEKTPOHHOTO OanaHca 3THX
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peaxkuuu;

c(hOPMHUPOBAHHOCTh YMEHUU OOBICHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakiMu OT Pa3IUYHBIX (PAKTOPOB; XapaKTEpP CMEIICHUS XHUMHUYECKOrO PaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aehcTBus (mpunuui Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHUM XapaKTePU30BATh XUMHUYECKUE MPOIECCHI, JIeHKAIIIE
B OCHOBE MPOMBIIUIEHHOIO IIOJYy4Y€HUsS CEPHOM KHCIOTBl, aMMHAKa, a TaKke
c(hOpMHUPOBAHHOCTH MPEACTaBICHUN 00 OOIIMX HAYYHBIX MPUHIUIIAX U IKOJIOTHUUECKHUX
po0eMax XUMHIECKOTO MMPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUW MPOBOJAUTH BBIYUCICHUS C HCTIOJIH30BAHUEM TTOHSITHS
«MaccoBas JI0J1s BEIIECTBA B pACTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B IPU XUMUYECKUX
pEeaKIUsAX, MacChl BEIIECTBA WK 00bEMA Ta30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, TEIJIOBOro dddexra
PEaKIUU Ha OCHOBE 3aKOHOB COXPAaHEHUSI MAaCChl BEIIECTB, ITPEBPAIICHUS U COXPAHCHUS
SHEPIUH;

c(hOpMHUPOBAHHOCTh YMEHHMM COOJIONATh TMpaBUjia IOJIb30BAHUS XUMHUYECKOU
MoCy10M 1 1ab0paTOPHBIM 000PYI0OBAHHEM, a TAKXKE IIPaBUiIa 0OpaIlleHUs C BEIIECTBAMU
B COOTBETCTBUH C MHCTPYKIUSIMU 110 BBITMOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTIBITOB;

c(hOpMUPOBAHHOCTh ~YMEHUW IUUIAHUPOBATb U BBINOJHATH  XUMHUYECKUHU
AKCIEPUMEHT (pa3lioKEHHE TMEepPOKCHAa BOJOPOJa B NPUCYTCTBUU KaTaauzaTopa,
ONPEAETIEHUE CPElbl PACTBOPOB BELIECTB C IMOMOIIBK) YHUBEPCAJIBHOIO HHAUKATOPA,
BIIMSIHUE PA3JIMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUUYECKOM PEaKIIUU, PeaKIMd UOHHOTO
oOMeHa, KaueCTBEHHbIC PEAKIIMK Ha Cyb(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH
aMMOHHSI, PELIEHNE AKCIEPUMEHTAIIbHBIX 3a7a4 1o TeMaMm «Metamibs» u « HemeTramib»)
B COOTBETCTBUHU C MPABUIAMU TEXHUKU 0€30MaCHOCTH MPU OOPAIlEHUH C BEIIECTBAMU U
7a060paTOpHBIM  O0OpYJOBAaHHWEM,  MPEACTABIATH  PE3YyIbTaThl  XHUMHYECKOTO
KcepuMeHTa B (opMe 3amucu YpPaBHEHUM COOTBETCTBYIOIIMX pPEaKIUil U
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

chOPMHUPOBAHHOCTh ~ YMEHHUM  KPUTHYECKU  aHAJU3UPOBATh  XHUMHUYECKYIO
uHOpMaIMIO, TIOJYy4aeMyl W3 pPa3HbIX HCTOYHUKOB (CpelcTBa  MacCOBOMU
KOMMYHUKaIK, THTEpHET U JpYyTuX);

c(hOpMHUPOBAHHOCTh YMEHUH COOJIIOAATh ITPaBUiia SKOJOTHUECKH 11€JIeCO00pa3HOTo
MOBEJICHUS B OBITY U TPYAOBOM JESITEIBLHOCTH B LIEJISIX COXPAHEHHS CBOETO 37I0POBbS U
OKpYXarUed NPUPOAHOM Cpenbl, OCO3HABATH OIACHOCTH BO3JCHCTBUS HA KUBBIC
OpraHu3MbI ONPEICIEHHBIX BEUIECTB, NMOHUMAasA cMbIch nokazarens [IJIK, mosicHsaTh Ha
puMepax CrocoObl YMEHBIIECHUS W MPEAOTBPAIICHUS UX BPEIHOTO BO3JEHCTBUS Ha
OpraHu3M YEJIOBEKA;

Uist  OOy4aromIMXcsi C OrpaHUYEHHBIMH BO3MOXHOCTSIMH 3JI0POBbs: YMEHUE
NPUMEHSATh 3HAaHUS OO0 OCHOBHBIX JIOCTYNHBIX METOJaX I[IO3HAHUSI BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUTSL CJICTIBIX M CJIA0OBUISIINX OOYYAIOMIUXCS: YMEHHE HCIIOIh30BaTh PElbedHO
TOYEUHYIO cucTeMy obo3HaueHui JI. bpaiins nys 3anucu XuMuueckux Gopmyi.

23



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Haumenosanue
Ne KommuecTBo OCHOBHBIE BUBI IEATEILHOCTH
pa3ziesioB U TeEM [IporpammHoOe cosiepkaHue
/o 4acoB 00yJarommxcs

y4eOHOT0 MpeMeTa

Pa3nen 1. TeopeTruueckue oc

HOBbI OpPranu

YecKOU XUMHUH

1.1 | [Ipeamert
OpTraHUYECKON XUMUHU.
Teopus ctpoeHus
OpTraHUYECKUX
COCIUHECHUM

A.M. bytneposa

3

[IpeaMeT opraHnyecKor XMMHUM:

€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HAYEHHE B [IOJIYYCHUU HOBBIX BEIIECTB
¥ MarepuanoB. Teopus CTpOeHUs
OPraHUYEeCKUX COCIUHECHUIN

A.M. bytnepoBa, €€ OCHOBHBIE
nosioxkeHusi. CTpyKTYpHBIE (HOPMYJIBI
OpraHUYECKUX BELIECTB. [ omMoorus,
n3oMepusi. XMMHYECKasi CBSI3b

B OPraHUYECKUX COCIMHEHUAX: KPATHBIC
CBSI3H, G- U T-CBS3U.

[IpeacraBnenue o KIaccupUKaLMU
OpraHn4eckux BeniectBs. HoMenkiarypa
OPTaHUYECKUX COCIMHEHUN
(cucteMarnueckas) U TPUBUAJIbHbBIC
HAa3BaHUs BAXHEUIINX MPEICTABUTEICH
KJIACCOB OPTaHUYECKUX BEILIECTB.
IKCIEPUMEHTAIbHbIE METOAbI
U3yYeHHS BelleCTB U UX MpeBpPaLlleHH:

PackppIBaTh CMBICT H3y4aeMBbIX
MOHSATUY (BBISIBIISITH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIUBAThH UX
B3aUMOCBS3b.

[IpuMEHSATH MOJIOKEHUS TEOPUN
CTPOEHHUS OPraHUYECKHUX BELIECTB

A. M. BytnepoBa st 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX
COCTaBa U CTPOCHHUSI.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
IUIS1 COCTABJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIl€HHON) POopMyI1 OpraHUYECKUX
BEILECTB.

OnpenensaTs BUJIbI XUMAYECKON CBA3U
(onuHapHbIE, KPATHBIC) B OPTaHUYECKUX
COEIMHEHHUSIX.

PackpriBaTh poib OpraHM4eCcKOr XUMUU
B IPUPOJE, XapaKTEPU30BATh €€
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e JleMOHCTpanuu:

— O3HaKOMJICHHE ¢ 00pa3IamMu
OpTraHUYECKUX BEIIECTB U MaTepualiaMu
Ha UX OCHOBE;

— OIBITHI IO MTPEBPAIICHUIO
OpraHUYeCKUX BEIECTB MTPU HArpEeBaHUU
(ru1aBieHue, oOyTJIMBaHUE U TOPEHHUE).

e JlaGopaTopHBIE OMBITHI:

— MOJICJIIMPOBAHUE MOJIEKYJT
OpTraHUYECKUX BEIIECTB

3HAYEHHE B KU3HU YEJIOBEKA,
WJUTFOCTPUPOBATH CBS3b C APYTUMHU
HayKaMHU.

HabmroaTe 1 onuceiBaTh
JE€MOHCTPALOHHBIE OMBITHI; IPOBOJANTH
Y OIKCHIBATh JJAOOPATOPHBIE OIBITHI U
MPaKTUYECKUE PAOOTHI

Hroro no pazueny

Pa3neu 2. YriieBoaopoasbl

2.1 | IlpenenvHbie
YTIEBOIOPOIBI —
AJTKaHbBI

AJIKaHBI: COCTaB U CTPOECHUE,
TOMOJIOTUYECKHM psifl. MeTaH u 3TaH —
MPOCTEUIINE PEICTABUTENN AJTKAHOB:
COCTaB, XUMUYECKOE CTPOCHHUE,
buznyeckrue 1 XuMHUYEeCKIe CBONCTBA
(peaxkuuu 3aMeIeHHs U TOPEHUS),
HAaXOKJEHUE B IPUPOJIE, IOJyYECHHE U
MIPUMEHECHUE

2.2 | HenpenenpHbIe
YTIEBOJOPO/IBI:
AJIKEHBI, AJIKACHBI,
ATKUHBI

AJIKEHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUN P, DTUIEH —
IIPOCTEUIINI IPEACTABUTEID aJIKEHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
duznyeckue 1 XuMHU4YeCK1e CBOMCTBA
(peakuuu ruIpupOBaHHUS,
raJIOT€HUPOBAHMUS, TUApATALUU,

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATHUM (BBISIBISITH UX XapaKTEPHbBIE
MPU3HAKH ), YCTAHABJIMBATh UX
B3aUMOCB$I3b, HCIIOJIb30BATh
COOTBETCTBYIOIIHE ITOHATHS

IIpU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPALIEHUN OPraHUYECKUX
COCIMHEHU.

Hcnonb30BaTh XUMHUUECKYIO CUMBOJIUKY
JUTSL COCTABJICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHON) POpMyJT OpraHUYECKUX
BEILECTB.

VYcranaBauBaTh NPUHAAJICKHOCTD
BEILIECTB K ONPEICIICHHOMY KJIacCy
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OKHUCJICHHUSI U TTOJIUMEPHU3aIIiN)
Hax0XJICHUE B IPUPOJIE, TOIYUYEHUE U
MIPUMEHEHHUE.

Ankaauensl: 0yraauen-1,3 u
MeTwiOyTagaueH- 1,3, xumuueckoe
CTPOEHHE, pEaKIUs OJIUMEPU3ALINH,
pUMEHEHUE (1151 CUHTE3A
MPUPOTHOTO U CHHTETUYECKOTO
Kay4dyKa 1 PE3HHBbI).

AJKHUHBI: COCTaB U OCOOCHHOCTH
CTPOCHHUSI, TOMOJIOTUUECKUI PS/I.
ALIETUIIEH — NPOCTEUIINIMA
MPEJCTABUTENh AJIKHHOB: COCTAB,
XUMHUYECKOE CTpoeHue, (PU3NUYECKUE U
XUMHYECKUE CBOMCTBA (pEeaKIUU
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI,
rUApaTaliy TOPEHHUs ), HAXOXKICHUE

B IIPUPO/IC, TTOTYyUYCHHUE U IPUMEHEHNE

2.3

ApomaTuyeckue
YTJIEBOLOPOABI

ApeHbI: 6€H30JI U TOTYO0J], COCTaB,
XUMHUYECKOE CTPOCHUE MOJIEKYI,
(bHU3UYECKUEC U XUMHYECCKHE CBOMCTBA
(peakiuy rajJoreHupoOBaHUs U
HUTPOBAHMS), IOJTYyYEHUE

U IpuMeHeHue. BiausHue 6eH3oia

Ha OpraHu3M 4ejoBeka. I'eHeTnueckas
CBSI3b YIJIEBOJOPOIOB

YIJIEBOJOPOJIOB MO COCTaBY U
CTPOCHUIO, Ha3bIBATh UX

110 CUCTEMaTUYE€CKOM HOMEHKIIATYypE;
MIPUBOJIUTH TPUBHAJIbHBIC HA3BAHUS
OT/ICJIbHBIX MPEACTABUTEIICH
YIJIEBOJOPO/IOB.

OnpenensiTe BUIbI XUMUYECKON CBSI3U
B MOJIEKYJIaX YTJIE€BOJ0POJIOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YTJIEBOJIOPOJOB OT KPATHOCTH
KOBAJICHTHOM CBSI3H.
XapaxkTepuszoBaTh COCTaB, CTPOCHUE,
npuMeHeHue, (U3nIecKue u
XUMHYECKHUE CBOMCTBA, BAXKHCUIIINE
CIIOCOOBI MOTYYEHUST TUTTHYHBIX
MPEJCTABUTENICH pa3IMYHBIX KJIACCOB
YIJIEBOJIOPOJIOB (METaHa, 3TaHa,
ATUJICHA, alleTUiIeHa, OyTaaueHa -1,3,
OeH3071a, TOJITyoIa).

BBISIBISTE FeHETUUECKYIO CBSI3b MEKIY
YIJIEBOJIOPOIAMU U IOATBEPKAATH €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX
pEaKIuii C UCTIOJIb30BAaHUEM

CTPYKTYPHBIX (POpMYII.
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2.4

[Ipuponnsie
UCTOYHUKH
YTJIEBOAOPOAOB U UX
nepepaboTka

[Tpuponanslii ra3. [lomyTHbele HEDTAHBIC
ra3el. HedTp 1 €€ mpoucxoxaenue.
Crnioco0bl nepepaboTku HeTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUH,
KatanmuTuyeckuid). [TpoayKTel
nepepadoTKu HeTU, UX IPUMEHEHUE
B IIPOMBIIIUIEHHOCTH U B OBITY.
KameHHBI yroiap U IPOIYKTHI €70
nepepadoTKu.

IKCIEPUMEHTAJIbHbIC METOIbI
U3y4eHHs BellecTB

U UX IpeBpaLlieHHit:

e JleMOHCTpanuu:

— komutekuuu «HepTe» u «Yronby;

— BuaeodparmenT «Bynkanuzamus
PE3HUHBD».

e JlaGopaTopHBIE OMBITHI:

— Ka4eCTBEHHOE OIpe/iesICHHE yriepoaa
Y BOJIOPO/Ia B OPraHUYECKUX BEIIECTBAX;
— O3HAKOMJICHHE C 00pa3IiamMu
IJIaCTMAcC, KAy4YyKOB M PE3HHBI;

— MOJIEJTMPOBAHHUE MOJIEKYJT
YTJIEBOAOPOIOB U
raJIOr€HONPOU3BOIHBIX.

e [IpakTuueckue pabOThI:

Ne 1. Tlomyuenue sTrieHa U U3y4eHue
€ro CBOWCTB.

XapakTepu3oBaTh UCTOYHUKHU
YTJIEBOJIOPOJTHOTO CHIPhsI (HED T,
MPUPOIHBIN ra3, yroyb), CIOCOObI UX
nepepabOTKU U MPaKTUYECKOE
MPUMEHEHUE TI0JTy4aeMbIX MPOAYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl IO3HAHUS — IPOBEJICHUE,
HaOJII0JIEHUE U OITUCAHUE XUMHUYECKOTO
AKCIIEpUMEHTA (J1aDOpaTOPHBIE OIBITHI U
IpaKTUYECKHE paboThl).

CnenoBath npaBuiaM 0€30MacHON
paboThI B 1aDOpaTOpHUH

[IPU UCIIOIb30BAaHUU XUMUYECKOM
MOCY/JIbl U 000PYIOBAHHUS, & TAKIKE
npaBujIaM OOpallieHus ¢ BEIIECTBAMU

B COOTBETCTBUU C UHCTPYKIUSIMH
BBINIOJIHEHHS JJAOOPATOPHBIX OMBITOB U
MPAKTUYECKHUX padOT MO MOJTYUYEHUIO U
U3YYEHUIO OPTaHUYECKUX BEIIECTB.
IIpencraBiATe pe3yabTaTsl
HKCIIEpUMEHTa B (hopMe 3arucu
YPAaBHEHHM COOTBETCTBYIOIINX PEAKLIUN
U JIeJ1aTh BHIBOJIBI HA UX OCHOBE.
[TpoBOANTE BEIYMCIICHUS

JUTSL ONIPEEIIEHUS MOJIEKYJIIPHON
(bopMyIIbI OPraHUYECKOTO BEIIECTBA,
10 YPABHEHHUIO XUMUYECKOHN peaKIuu.
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e PacuéTHbIC 3a1aUn;

— OMNpPEIEIICHUE MOJIEKYJIIPHOU
(GhopMyJIBl OPraHUYECKOTO BEIIECTBA

110 MaCCOBBIM JOJISIM aTOMOB
XUMHUUYECKHUX DJIEMEHTOB;

— Pacy€Thl IO YPABHEHUIO XUMHYECKOM
peaKunu

CaMocCTOSATENBHO MIJIAHUPOBATH U
OCYIIECTBIISATH CBOIO [TO3HABATEIHHYIO
HeSITeIbHOCTD; IPUHUMATh AKTUBHOE
ydacTue B IPYIIOBOM y4eOHO
AESITeIbHOCTU

Hroro no pazneny

13

Paznen 3. Kuciiopoacoaep:xaniye opraHnyeckue coenHeHHst

3.1

Crouprsl. PeHon

3

IIpenenbHbIE OTHOATOMHBIC CITUPTHI:
METAaHOJI ¥ 3TAHOJ, XUMHYECKOE
CTpOCHHE, PU3NIECKHUE U XUMUYECKUE
CBOMCTBA (peaKUu ¢ aKTUBHBIMU
MeTaJlJIaMU, TaJIOT€HOBOIOPOIaMH,
ropeHue), npuMeHeHue. Bogopoanas
CBsI3b. DU3HOJIOTHYECKOE JECHCTBHE
METaHOJIa ¥ 3TaHOJIa Ha OPTaHU3M
YyeJIOBEKaA.

MHOroaTOMHBIE CITUPTHI: STUJICHTJIUKOJIb
Y TJIULEPUH, XUMHUYECKOEe CTPOEHHUE,
dbuznyecKre 1 XMMUYECKUE CBONCTBA
(B3auMOJI€MCTBHE CO IIECTOYHBIMU
MeTaJlIaMH1, KaYeCTBEHHAs PEaKIUs
Ha MHOT'OATOMHBIE CITUPTHI).
du3noIorndecKoe 1eiCTBUE

Ha opraHu3M 4esioBeka. [I[pumenenue
[JIMIIEPUHA U ATUIICHTJIMKOJIS.

PackppIBaTh CMBICIT U3y4aeMbIX
MOHATUM (BBISIBJISIT UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIMBATh UX
B3aUMOCB$I3b, HCIIOJIb30BATh
COOTBETCTBYIOIIHNE MOHSATHUS

MIpY OMMCAHUU COCTaBa, CTPOEHUSA U
MIPEBPALIEHAN OPraHUYECKUX
COCIUHEHU.

Hcnonb30BaTh XUMUUYECKYIO CUMBOJIUKY
JUIS1 COCTaBJICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOIA,
COKpaIIEHHON ) POpMYJT OpraHUIECKUX
BEILECTB.

VYcTanaBnuMBaTh NPUHAIEKHOCTh
BEILECTB K ONPENEIEHHOMY KJIacCy
10 COCTaBY U CTPOCHUIO, HA3bIBATh UX
10 CUCTEMAaTUYECKOM HOMEHKJIATYpE;
MPUBOJIUTH TPUBHAIbHBIC HA3BAHUS
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®enoi. CTpoeHHE MOJIEKYJIBI,
bu3nUecKue 1 XUMHUYECKHUE CBONCTBA
dbenona. TokcuuHocTs (peHoIIa, ero
($hU3M0I0TNYECKOE IEUCTBUE

Ha OpraHu3M 4enoseka. [I[pumenenune
dbenona

3.2

AJbJIETUTBI.
KapOoHOBBIE KUCITOTHL.
CrnosxHblie 3¢upbl

Anpaeruapl: GopMaibaeTua U
areTanbAeTu, XAMHUUECKOe CTPOCHHE,
¢duznyecKkue 1 XuMUYECKHe CBOMCTBA
(peakuyy OKHCIIEHUS! U BOCCTAaHOBJICHMUS,
KauyeCTBEHHBIC PEAKIINH ), TIOJTYUCHHUE U
IPUMEHEHUE.

OIDHOOCHOBHBIE MPEETbHBIE
KapOOHOBBIE KUCJIOTHI: YKCYCHas
KHCJIOTa, XUMUYECKOE CTPOCHHE,
buznyeckrue 1 XuMU4YEeCKIe CBOMCTBA
(oOrmIue cBOMCTBA KUCIIOT, PEaKIus
TEpUPUKALINN ), TOTTYUCHHUE U
npuMeHeHnre. CTeapuHOBasi U OJICMHOBAS
KHUCTIOTHI KaK MPeICTAaBUTENN BhICIIINX
KapOOHOBBIX KHCIOT. MbIia KaK COJH
BBICIIINX KapOOHOBBIX KHUCIIOT, UX
MOIOIIIEE ICHCTBHUE.

CrnoxxHbie 3GUpbI KaK TPOU3BOIHBIC
KapOOHOBBIX KUCHOT. ['Miponu3
CJI0KHBIX 3GupoB. XKupbl Kak

OTAEIBHBIX PEACTABUTEIICH
KUCJIOPOJICOICPKAIMNX COCTUHEHHM.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMEHeHue, GU3NIECKUE U
XAMUYECKUE CBOMCTBA, BAXKHEUIIINE
CIIOCOOBI MOTYYEHUST TUTTUYHBIX
MPEJICTABUTENIEN PA3IMYHBIX KJIACCOB
KHUCJIOPOJICOIEPKALIMX COCTUHEHUIN
(MeTaHo1a, ATaHOJIa, TJIMIIEPUHA,
¢dbenona, hopmanpaerua,
aleTanbJIeruaa, yKCyCHOM KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
I[EJUTIOJIO3b] ); BBISIBJISITH TEHETUYECKYTO
CBSI3b MEXKJly HUMU U IOATBEPKAATh €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX
pEaKIuii C UCIIOJIb30BAHUEM
CTPYKTYPHBIX (hOPMYII.

OnuceIBaTh COCTaB, XUMHUYECKOE
CTPOCHHE U TPUMEHEHHE KUPOB,
XapaKTEepPU30BaTh UX 3HAYCHUE

TUTSL KU3HEEATETbHOCTH OPraHU3MOB.
Oco3HaBaTh OMACHOCTh BO3JECHCTBUS
Ha KUBbIE OPTAaHU3MbI OIIPEAECICHHBIX
OpTraHUYECKHUX BEIIECTB, MOSCHSIThH

Ha MpUMepax CrocoObl yMEHBIICHUS
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MIPOU3BO/IHBIC TJIUIIEPUHA U BBICIIIUX
KapOOHOBBIX KUCIOT. [ MAPOIU3 KUPOB

3.3

YrneBoasl

VYrieBoibl: cocTaB, KilacCU(PUKALIUS
YIJIEBOJIOB (MOHO-, IU- U
nosicaxapubl). [roko3a —
IIPOCTENIIIMN MOHOCAXapuA;
OCOOEHHOCTH CTPOCHHS MOJICKYJIbI,
bu3nUecKue U XUMHUYECKHUE CBONCTBA
TJTFOKO3BI (B3aUMOICHCTBIE

¢ ruapokcuaom meau(Il), okucnenue
aMMHa4YHBIM PaCTBOPOM OKCHJIA
cepedpa(l), BocctaHoBieHUE, OpOKEHUE
TJIFOKO3b1), HAXOXKJICHHUE B MPUPOJIE,
MIPUMEHEHHUE TIIFOKO3bI, ONOJIOTHIeCKast
POJIb B KU3HEIESITEIILHOCTH OpraHu3Ma
yenoBeka. dorocuntes. pykTo3a kak
H30MED TITIOKO3HI.

Caxapo3za — npeacTaBUTENb
JMCaxapuaoB, TUAPOIU3 Caxapo3bl,
HaXOXKJIEHUE B IPUPOJIC ¥ IPUMEHEHUE.
Kpaxwman u nemirono3a Kak mpupoIHbIe
MOJIMMEPHI: CTPOEHUE Kpaxmaia u
IEJUTIOJIO3b], PU3HUECKUE U XUMUYECKUE
CBOMCTBa Kpaxmaja (TUIPOJIn3,
KaueCTBEHHAS PEAKIIUS C HOJO0M).
DKCnepruMeHTATbHbIE METObI
U3y4YeHMs BellleCTB U UX NMpeBpallleHuii:

Y TIPEIOTBPAIICHUS UX BPETHOTO
BO3/EMCTBHSI Ha OPraHU3M YEJIOBEKa.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TIO3HAHUS — MPOBEICHNUE,
HAOJIIOJICHUE U OITMCAHUE XUMHUYECKOTO
AKCIIEpPUMEHTA (J1Ja00PATOPHBIE OIBITHI U
MPaKTUYECKHUE PadOThI).

CrnenoBathb npaBuiiaM O€30MMacHOM
paboThI B 1aDOpaTOpHUH

[IPH UCTIOJIb30BAHNN XUMHUYECKOM
NOCYZbl U 000pYIOBaHUS, a TAKKE
npaBuiiaM oOpallleHus C BellleCTBaMu

B COOTBETCTBUU C UHCTPYKLUIMHU
BBITIOJTHEHUSI JTaOOPATOPHBIX OMBITOB
U MPAKTUYECKUX PabOoT MO MOITYICHHIO
Y U3yYEHUIO OPraHUYECKUX BEILECTB.
[IpencraBasTh pe3ysbTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUH COOTBETCTBYIOIINX PEAKIIUM
U JIeTIaTh BBIBOJBI HA UX OCHOBE.
[TpoBOANTH BBIYKCIICHHS

VTSI OTIpe/IeNIEHUS MOJIEKYJIIPHOM
(bopMyJIbl OPraHUYEeCKOTO BEIEeCTBa,
M0 YPaBHEHHUIO XUMUIECKOU PEaKITIH.
CamMOoCTOSTENBHO IIAHUPOBATH U
OCYILECTBIISITh CBOIO [I03HABATEIBHYIO
JesITeIbHOCTD; IPUHUMATh aKTHUBHOE
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e JlaGopaTopHBIE OMBITHI:

— TOpPEHHUE CIIHPTOB;

— B3aUMOJICHCTBUE IVIMIIEPUHA

¢ ruapokcuaom meau(Il);

— KaueCTBEHHBIC PEAKIIUH AIbJIETUIOB
(OKHCIIEHHEe aMMHAYHbIM PAaCTBOPOM
oKcHuJia cepedpa v TUIPOKCUIOM
meu(1l));

— B3aUMOJICHCTBHUE KpaxMasa C HOJIOM.
o [IpakTuueckue pabOTHI:

Ne 2. CpotlicTBa pacTBOpa yKCYCHOM
KHUCJIOTHI.

e PacuérHbie 3a1aun:

— ONpENEIICHUE MOJIEKYJIAPHOU
(bopMyIIBI OPraHUYECKOTO BEIIECTBA
110 MaCCOBBIM JIOJISIM aTOMOB
XUMUYECKHUX DJIEMEHTOB U IO Macce
(oO0BeMy) IPOTYKTOB CTOPaHUS,

— pacy€Thl O YPABHEHUIO XUMHUUYECKOMN
peakiuu

y4acTue B IpynioBoi yueOHOU
NEATENbHOCTH

Hroro no pazneny

13

Paznen 4. A3oTcoaep:kaiiye OpraHndecKue coeMHeHHsI

4.1

AMUHBI.
AMWHOKHUCJIIOTHI.
beaxn

3

AMMHBI: METWJIAMHH — IPOCTEUIINI
[IPEICTABUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTPOCHHE, (PU3UUECKUE U
XMMHUYECKHE CBOMCTBA (peakuuu

PackppIBaTh CMBICIT N3y4aeMbIX
MOHATHUM (BBISIBISITh UX XapaKTEPHbBIC
MIPU3HAKH), YCTAaHABIUBATb UX
B3aMMOCBSI3b, HCI0JIb30BaTh
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C KUCIIOTaMU Y TOPEHUsI ), HaXO0XKICHUE

B TIpUpojie. AMUHOKHCIIOTHI KaKk
aM(@oTepHbIe OpraHUYeCKUue COCTUHCHUS.
du3nyeckre U XUMUYECKHE CBOMCTBA
aMUHOKHCJIOT (Ha IpuMepe TJIMINHA).
buonornyeckoe 3HaueHUEe aMUHOKHCIIOT.
CuHTE3 NENTHIO0B.

benku kak MpupoaHBIC TOJTUMEPHI.
[lepBruuHas, BTopuyHas U TPETHYHAS
CTPYKTypa O€IKOB. XUMHUYECKHE
CBOMCTBA OCJIKOB: THAPOJIU3,
JIeHATypaIns, Ka4eCTBCHHBIE PEaKITHH
Ha OEJIKH.

DKCNepuMeHTATbHbIE METOIbI
H3y4YeHHsl BellleCTB U UX MpeBPallleHH
e J[emoHCTpanuu:

— JeHaTypaius OCJIKOB MU HarpeBaHUH;
— IIBETHBIC pEaKIIUK OEITKOB

COOTBETCTBYIOIINE MTOHATHUS
IIPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPALIEHUN OPraHUYEeCKUX
COEIMHEHUM.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
IUISL COCTABIICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTO,
COKpaIEHHON) POpMYII OpraHUYECKUX
BEILECTB.

Onpenensars NPUHAAICKHOCTD BELIECTB
K OIPEAEIICHHOMY KJIAacCy 10 COCTaBY U
CTPOEHUIO, HAa3bIBaTh UX

10 CUCTEMAaTUYECKON HOMEHKJIATypeE;
MPUBOAUTH TPUBUAIIbHBIE HA3BAHUS
OTJIEJBHBIX IIPEICTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, (U3nIecKue 1
XUMHUYECKHE CBOMCTBA, BaXKHEHIILINE
CHOCOOBI MOJTYYEHUS] TUITUYHBIX
MpeACTaBUTENEH a30TCOAECPKALTUX
COEIMHEHHI (METUIIaMUHA, TJIMLMHA,
OCIIKOB).

OnwuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOICTBA OEIIKOB; MOSCHATD
Ha IpUMepax 3HayeHue OEJIKOB

IUIs1 OpraHM3Ma YeJIOBEKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl TO3HAHUS — HAOIIOAATh U
OMUCHIBATH IEMOHCTPAIIMOHHBIN
AKCIIEPUMEHT.

CaMocCTOsITeNBHO MJIAHUPOBATH U
OCYIIECTBJISITH CBOIO [T03HABATEIIbHYIO
NEATEIbHOCTh; MPUHUMATh AKTUBHOE
ydacTue B IpyIIoBoi yueOHO
NEeSATENBHOCTH

Hroro no pazneny

3

Pa3neun. 5. BbicokoMoIeKyJISIpHBIE COeIMHEHUSI

5.1

ITnacTmaccsl.
Kayuykn. Bonokna

2

OCHOBHBIE ITOHATUSA XUMUU
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIA:
MOHOMeEp, MOJIMMEP, CTPYKTYPHOE 3BEHO,
CTENEHb NOJMMEPU3ALNH, CPEAHSS
MoJieKyJisipHas Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX
COEAVMHEHUN — MOJIUMEPU3ALUS U
MOJINKOHICHCALIHS.

[TnacTMaccel (MOJUATUIIEH,
MOJIATIPONWIIEH, TOJIMBUHWIXJIOPU,
nonuctupoit). HatypanbHelil u
CUHTETUYECKUE KAYUyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN U
M30IPEHOBBIN). BonokHa: HaTypanbHbIe
(XJI0MOK, IEPCTh, MIENK),
HCKYCCTBEHHBIE (ALIETATHOE BOJIOKHO,

BiageTs nzy4aeMbpIMM XUMHYECKUMU
MOHSATUSIMU: PACKPBIBATH CMBICII
M3Yy4aeMbIX OHATUI U NPUMEHSTh 3TU
MOHATUS IIPU OIMCAHUH COCTaBa U
CTPOEHHUS BBICOKOMOJIEKYJISIPHBIX
OpraHUYECKHUX BEIIECTB,

U1l OOBSICHEHUS OTJEIBHBIX (PAKTOB U
SIBJICHUM.

Hcrnonb30BaTh XUMUYECKYHO CHMBOJIUKY
IS COCTABIICHUS CTPYKTYPHBIX (OpMYIT
BEIIECTB U YPABHEHUN PEAKLIMI
MOJIMMEPHU3ALIMH U TIOJTUKOHACHCALUH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HauboJee pacpoCTpaHEHHBIX BUIOB
IJIACTMACC, BOJIOKOH; IPUMEHEHUE
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BHCKO03a), CHHTETHYECKUE (KarpoH 1
JIaBCaH).

JKCIEPUMEHTAIbHbIE METObI
HU3yYeHHsI BEeLECTB U UX MpeBpPaALleHH:
e JleMOHCTpanuu:

— O3HaKOMJICHHE ¢ oOpasiamMu
MIPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, Kay4YyKOB

B Pa3JIUYHBIX OTPACIISIX.
Hcnonp30BaTh €CTECTBEHHO-HAYUHBIE
METO/Ibl TI03HAHUS — HAOII01aTh U
ONKCHIBATH IEMOHCTPALIMOHHBIN
AKCIIEPUMEHT

Hroro mo pazaemy 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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11 KJIACC

No
i\t

Haumenosaunue
pa3aenoB U TEM
y4eOHOro npeaMera

KomnnuecTtBo
YacoB

[IporpammHoO€e conepkaHue

OCHOBHBIE BUIBI IE€ATEIHHOCTU
00yJaroImmxcs

Paznen 1. Teoperuueckue oc

HOBbI XUYMHWH

1.1

CtpoeHue aTOMOB.
[Tepunonnueckuit
3aKOH U
[Tepunonnueckas
CUCTEMA XUMHUYECKUX
AIIEMEHTOB

JI.1. MenneneeBa

3

Xummnyecknii anement. Atom. Coctas
aToOMa, U30TOIbI. DJIEKTPOHHAs
0001109Ka. DHEPreTHUYEeCKUEe YPOBHH,
MOypOBHU. ATOMHBIE OpOUTAIIH,

S-, p-, d-, f-anemenTe. OcoOCHHOCTH
pacrpeeneHus 3JIEKTPOHOB

0 OpOUTAJISIM B aTOMaX MaJIbIX U
OOJIBIIIUX TEPUOJIOB. DIICKTPOHHAS
KOH(UTypaIusi aTOMOB.
[Teprnoanyeckuii 3aKOH U
[Tepuoauueckas cucteMa XUMHYECKUX
anemeHnToB 1. 1. MenaeneeBa. CBs3b
MEePUOANYECKOTO 3aKOHA U
[Tepuoauyeckoil CUCTEMbI XUMHUUYECKUX
3JIEMEHTOB C COBPEMEHHOU TEOPUEN
CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUSI CBOMCTB XMMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX
U CJIO’KHBIX BEIIECTB 10 TPYIIIaM U
nepuoaaM. 3Ha4€HHUE MePUOUYECKOTO
3aKOHA U CUCTEMbl XMMUYECKUX

PackppIBaTh CMBICT H3y4aeMBbIX
MOHATUM (BBISIBISITh UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIUBATh UX
B3aUMOCBS3b.

PackpeIBaTh CMBICT IEPUOIUYECKOTO
3akoHa /1. 1. MenneneeBa u
JEMOHCTPUPOBATH €TI0
CUCTEMaTU3UPYIOIIYIO,
O0OBSCHUTENLHYIO M IPOTHOCTUYECKYIO
GyHKLIMH.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOEHHUE aTOMOB XUMHYECKUX
aeMeHTOB 1-4 nepuoaoB, UCTIOIb3YS
MOHSATHSA S-, P-, d-371€KTPOHHBIE
opOuTaNH, YHEPTETUYECKHUE YPOBHH.
OOBSICHATH 3aKOHOMEPHOCTHU
W3MEHEHHS CBOMCTB XUMHUUECKUX
3JIEMEHTOB U UX COCIUHECHUN

10 MIEPUOJIaM U TPpyIIam
ITeprnoandeckoi CUCTEMBI

J1. 1. MenneneeBa
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anemeHToB .. MenneneeBa

B Pa3BUTUU HAYKHU.
JKCIepUMEHTAIbHbIE METO/bI
U3y4eHNsI BEECTB U UX MPeBpPaLlleHUIA:
e /lemoHCTpanuu:

Buaet Tabmun «Ilepronuueckast cucrema
XUMHUYECKHUX IJIEMEHTOB

.. MennaeneeBa

1.2

CtpoeHue BeliecTna.
MHoroo6pazue
BEIIIECTB

CTpOGHI/IG BelllecTBa. XMMHUUYECKAs CBS3b.

Bunbl (koBajieHTHasi HEMOJSIpHAs U
NOJIApHAs, MOHHAs, METAJITUYECKas) U
MEXaHHU3Mbl 00pPa30BaHUs XUMUYECKOU
cBs13U (OOMEHHBIN U TOHOPHO-
aKIenTopHbIN). BogopoaHas cBs3b.
BaneHntHOCTS.
DJIEKTPOOTPHUIIATEILHOCTh. CTEIIEHB
okuciienusi. KaTMOHBI U aHUOHBI.
BemectBa MOJIEKYIJISIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOCHHSL.

3aKOH MOCTOSTHCTBA COCTaBa BEIIECTRA.
Tumbl KPUCTATITUYECKUX PEUIETOK U
CBOWCTBA BEILECTB.

[TonsiTHE O TUCHIEPCHBIX CUCTEMAX.
Hctunnsie pactBopsl. KosimuecTBeHHBIE
XapaKTePUCTUKU PACTBOPOB (MaccoBas
JI0JIsl BELIECTBA B PaCTBOPE).

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBIIEIATH UX XaPAKTEPHBIE
MPU3HAKHN) U IPUMEHATH 3TU NOHATHUS
IIPU ONMCAaHUU COCTaBa U CTPOEHUS
BEILECTB, 1J11 00BICHEHHSI OTACIIbHBIX
(aKTOB U SIBJICHH.

OnpenensaTs BUJIbI XAMUYECKOH CBS3U
(KOBaJICHTHOM, MIOHHOM,
METaJUIMYECKOU, BOJIOPOIHOI)

B COEJIMHEHHUSX; TUIl KPUCTAIINYECKON
PELIETKA KOHKPETHOI'O BELIECTBA.
Onpenensatb BAIGHTHOCTh U CTETICHb
OKHUCJIEHUS] XHMHYECKHUX 3JIEMEHTOB

B COCIMHEHMSIX PA3JIMYHOIO COCTABA.
[IpoBOIUTH BEIYMCIICHHUS

C UCIIOJIb30BAaHUEM MTOHATHUS «MacCOBas
JI0JIs1 BEILIECTBA B PACTBOPEN.

Biagets n3y4aeMbIMM XUMUYECKUMHU
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Krnaccudukarms HeopraHu4ecKkux
coequnennii. Homenknarypa
HEOPraHNYECKHUX BEUIECTB.
JKCIepUMEHTAIbHbIE METOAbI
M3Yy4YeHMs BelleCTB U MX NpeBpaLlleHUI:
e /lemoHCTpanuu:

— MOJIEIH KPUCTATMYECKUX PELIETOK.
e PacuéTHEle 3agaun:

— pacyeThl C UCMOJIb30BAHUEM MOHATHUS
«MaccoBas J10J1s1 pACTBOPEHHOTO
BELLECTBA»

1.3

XUMUYECKHUE
peakuuun

Xumnueckas peakuus. Knaccupukanus
XMMHUYECKUX PEAKLIUI B HEOPTaHUUYECKOU
Y OPTaHMYECKON XUMUHU. 3aKOH
COXpPaHEHUS MACCHI BELIECTB; 3aKOH
COXPAHEHUS U NPEBPALLECHUS SHEPTUU
IPU XUMHYECKUX PEaKLUsX.

CKopoCTb peakiivu, €€ 3aBUCUMOCTh

OT pa3nu4HbIX (pakTopoB. OOpaTUMbIe
peakuuy. XUMUYECKOE PABHOBECHE.
@aKTOpBI, BIUAIOIIME HA COCTOSHUE
XUMHYECKOTO PABHOBECHS.

[Tpunnun Jle [larense.
DNEKTPOIUTUYECKAS] TUCCOLIUALIMS.
CunbHble 1 cnadble anekTponuTsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIa,
HEWUTpalibHAasl, eao4Has. Bogopoansii

MOHSATUSIMU.
OOBICHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOHN PEaKIUK OT Pa3InIHBIX
(haxkTopoB.

Onpenenarb XxapakTep CMEIICHUS
XUMHUYECKOTO PaBHOBECHS

B 3aBUCUMOCTH OT BHEIITHETO
BozaeiicTBus (npunuun Jle [latense).
CocTaBsATh ypaBHEHUS peakui
PA3TUYHBIX TUIOB; TIOJHBIC U
COKpaIlI€HHbIC YPABHEHUS PEeaKIUit
MOHHOTO 0OMEHa, yUUTHIBAs YCIOBHSI,
TIPH KOTOPBIX ITH PEAKITUH HIYT

710 KOHIIA.

Hcronp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — TIPOBEJICHUE,
HaOIOICHUE U OTTUCAaHUE XUMHUYECKOTO
HKCIIEpPUMEHTA (IEMOHCTPAIMOHHBIC U
71a60paTOPHBIE OIBITHI, TPAKTUYECKUE
paboOTHI): MO OMPEACIICHUIO CPEBI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKITUI
WOHHOTO 0OMEHA, BIMSHHIO Pa3IMYHBIX
(haKTOpPOB Ha CKOPOCTh PEAKITUH.
CrnenoBaTh MpaBUJIaM MOJIb30BAHMUS
XUMHUYECKOU MOCy10M 1 1a00paTOPHBIM
000pyI0BaHUEM.

[IpeacTaBnsTh pe3ynbTaThl
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noka3zareinb (pH) pactBopa. Peakiiuu
MOHHOTO 0OMEHa B OPTaHUYECKOU U
HEOPraHUYE€CKOW XUMUH.
OKHUCIHUTENBHO-BOCCTAHOBUTEIIbHBIC
peakuuu. [Tousitue 00 snexTponuse
pacIlIaBOB U pacTBOPOB COJIEH.
[IprMeHenne ANeKTPOoIIn3a.
JKCIepUMEHTAIbHbIE METObI
U3y4YeHHUs BelleCTB U UX MpeBPAIleHHIA:
e /lemoHCTpanuu:

— PAa3J0KEHUE MEPOKCUAA BOIOPOIA

B IIPUCYTCTBUM KaTalnu3aTopa.

e JlaGopaTtopHBIE OMBITHI:

— IPOBEACHUE PEAKLINN NOHHOTO
oOMeHa;

— OMNpEIENIEHUE CPEbl pACTBOPOB
BEILIECTB C IOMOIIBI YHUBEPCAIBHOIO
UHJMKaTOpA.

e [IpakTruueckue pabOTHI:

Ne 1. Bousitnue pa3nuuHbix (hakTopoB
Ha CKOPOCTh XUMHUYECKOU PEAKIIHH.

e PacuérHble 3a1aun:

— pacyeTsl 10 YPABHEHUSIM XUMUYECKHUX
peakiuii, B TOM YUCJIE
TEPMOXUMHUYECKHUE PACUETHI

XUMHUYECKOTO IKCIIEPUMEHTA B (hopMe
3aMKiCH YPaBHEHUH COOTBETCTBYIOIINX
peaxIuii ¥ 1e1aTh BEIBOIBI HA UX
OCHOBE.

[TpoBOAKTDH BBEIYHCIICHHS

110 YPaBHCHHUSM XUMHYCCKHX PEaKIIHM,
B TOM YHCJIC TEPMOXHUMHYCCKHE
pacyEThI

Hroro no pazuneny

13
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Pasznea 2. Heopranmyeckasi Xumus

2.1 | Merauisl

6

Mertamisl. [lonoxxenne MeTamios

B [lepuonnueckoit cucteMe XMMHUYECKUX
aeMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0UYEK aTOMOB
MeTauioB. O0mme GU3nIecKrne CBOMCTBA
MetasuioB. [IpuMeHneHne Metamios

B OBITY, pupojie U TexHuke. CriaBbl
METAJUIOB. DJIEKTPOXUMHUYECKAN PSJT
HanpspkeHu MetauioB. OO01Ire crocoObl
noyiyaeHust MmetaiioB. Kopposus
MeTauioB. CrocoObl 3alIUThI

OT KOPPO3HH.

OO6m1ast xapakTEPUCTHKA METAILIIOB
rnaBHbIX moarpymnm (IA-rpymma,
[TA-rpynna) Ileproanueckoil CHCTEMBI
XUMHUYECKUX DJIEMEHTOB. AJTIOMUHHM.
AM@oTepHbIe CBOMCTBA OKCHA U
TUAPOKCUJIA ATTFOMUHUS.

OO6m1ast XxapakTepuCTUKA METAIIJIIOB
no0ouHbIx noarpyni (b-rpymnm)
[Tepuoauueckoil CUCTEMbI XUMHUYECKUX
AJIEMEHTOB: M€Jlb, IIUHK, XpPOM, JKEJIE30.
Baxueimme coeMHEHNS] METAIIIIOB
(OKCHUIBI, TUAPOKCHUIBI, COJIH).
JKCNepUMeHTATbHbIE METOAbI
H3Yy4YeHMs BellleCTB U MX NpeBpaLlleHUI:

PackppiBaTh CMBICIT U3y4aE€MbIX
MOHATUM (BBIJIETSATH UX XapaKTEPHbIC
MPU3HAKHN) U IPUMEHATD 3TU TOHATHUS
IIPU OMKUCAaHUU COCTaBa U CTPOEHUS
BEIIECTB, /7151 OOBSICHEHHUS OTIETbHBIX
(aKTOB U SIBICHHI.

OOBsICHATH 00I1IME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOWCTB 3JIEMEHTOB —
METaJUIOB U UX COETMHEHHI C yUETOM
CTPOEHUS UX ATOMOB U MOJIOKECHUS

B [lepronnueckoii cucreme
XUMHYECKUX JIEMEHTOB

J[. 1. MeHnneneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHUYECKHE CBOMCTBA METAJIOB, UX
BOKHEUIIINX COCTMHEHUI, TTOATBEPKAast
ATO ONMCAHUE MPUMEPAMH YPAaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX
peakuii; NpUMEHEHUE METAJIJIOB

B Pa3NIMYHBIX 00JIACTSX, a TAKKE
MCIIOJIb30BaHUE UX JUISl CO3AaHUs
COBPEMEHHBIX MaTEpPUaAJIOB U
TEXHOJIOTUH.

OnuckIBaTh CIOCOOBI 3aIUTHI METAJIIIOB
OT KOPPO3HH.

PackpeiBaTh CyIIHOCTh OKUCIUTEIBHO-
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e JleMOHCTpaLUu:

— KoJUIeKIMs «MeTasuibl U CILIaBbD».

e JlabopaTOpHBIE ONBITHI:

— B3aUMOJICHCTBUE THAPOKCH]IA
AITIOMUHUSA C paCTBOPaMU KUCIIOT U
HIeJ04eH;

— KA4ECTBEHHBIEC pEaKIIMU Ha KATHOHBI
METaJIOB.

o [IpakTuyeckue paboThI:

Ne 2. Pemenue skcnepuMEeHTAIIBHBIX
3a71a4 110 TeMe «MeTayuiby.

e PacuérHbie 3amauu:

— pacydeTbl Macchl (00bEMa, KOJTUYECTBA
BELIECTBA) MPOJYKTa PEaKLUu, ECIH
OJIHO U3 BEILIECTB JIaHO B BUJE pacTBOpa
C OINPEJEICHHON MacCOBOM J0JIEH
PacTBOPEHHOIO BEIIECTBA

BOCCTaHOBUTEJIbHBIX PEaKIUn
MIOCPEJICTBOM COCTABJICHUS
AJIEKTPOHHOTO OajlaHCca 3TUX PeaKLUi.
[IpoBouTh peakuuu,
MOATBEPKIAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4YaeMBbIX BELIECTB,
pacrno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJJIOB, PUCYTCTBYIOIINE B BOJHBIX
pacTBOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TTO3HAHUS — ITPOBE/ICHUE,
HAOJII0JICHUE U OTIUCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALMOHHBIE U
71a060paTOPHBIE OMBITHI, TPAKTUIECKHE
paboThI).

[IpencraBasTh pe3ysbTaThl
XUMHUYECKOTO KCTIEpUMEHTa B popme
3aMyCy YpaBHEHUHM COOTBETCTBYIOIINUX
peaxiuii ¥ 1e1aTh BEIBOIBI HA UX
OCHOBE.

CrnenoBaTh paBUIaM TMOJIB30BAHUS
XUMHUYECKOM MOCY10H 1 1a00paTOPHBIM
000py10BaHUEM.

[TpoBOANTH BHIYUCIICHHS

M0 YPaBHEHUSIM XUMHUYECKUX PEaKIIUH.
CaMocCTOsTENBHO MJIAHUPOBATH U
OCYILIECTBISTH CBOIO MIO3HABATEIHHYIO
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NEeATENBHOCTD; IPUHUMATh aKTHUBHOE
ydacTue B IPyIIOBOM y4eOHOI
NEATEIbHOCTH

2.2

HemeTamisl

Hewmertambl. [TonoxeHnne HeMeTallIoB
B [leproinyeckoil cucteMe XMMHUYECKUX
anemeHToB /[[.M. MeHpaeneeBa u
0COOEHHOCTH CTPOCHUSI aTOMOB.
®du3nvecKkre CBOMCTBAa HEMETAILIOB.
AJIOTpOIUSI HEMETAIOB (Ha TpUMeEpe
KHUCJ0poaa, cephl, pocdopa u yriaepoaa).
XUMHYECKHUE CBOMCTBA BAKHEUIIINX
HEMETaJUIOB (TaJIOT€HOB, CEPhI, a30Ta,
dbocdopa, yriaepoaa u KpeMHHUS).
OKcuapl HEMETAIOB.
Kucnoponaconepxaiiye KucioThl.
Bonopoanbie coequHeHUst

HEMETAJLIOB.

IKCIEePUMEHTAIbHbIE METObI
H3y4YeHHUS BelleCcTB

U MX NPeBPALLCHUN:

e J/[eMOHCTpanuu:

— 00pa3Ilbl HEMETAIOB;

— B3aMMOJICMCTBHUE MEJIA C A30THOM
KUCJIOTOM pa3JInyHON KOHUEHTPALUY.

e JlaGopaTOpHBIC OTIBITHI:

— KaueCTBEHHBIE peaKlMi Ha aHUOHBI U
KaTUOH aMMOHHUSI.

PackppIBaTh CMBICIT N3y4aeMbIX
MOHATUM (BBIJICTSATH UX XapaKTEPHbIC
MPU3HAKHN) U IPUMEHATD 3TU TOHSITHUS
IIPY OIIMCAHHUH COCTaBa U CTPOCHMS
BEILIECTB, /111 O0BICHEHUSI OT/ACIIbHBIX
(aKTOB U SIBICHHI.

OOBsACHITH O0LIKE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB HEMETAIJIOB U UX
COCAMHEHUN C YYETOM CTPOCHUSA UX
aTOMOB U TOJIOKEHHUS

B [leproanueckoii cucreme
XUMHYECKUX JIEMEHTOB

J[. 1. MeHneneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKUE CBOMCTBA HEMETAIIOB, UX
BaXHEHIIINX COCTMHECHUH, TTOITBEPKIast
3TO ONMCAHUE NPUMEPAMU YPABHEHUH
COOTBETCTBYIOIIUX XUMHUECKUX
pEaKInu.

XapakTepu30oBaTh BIUSHUE HEMETAILIOB
U UX COCJIMHEHUI Ha KUBBIC
OpraHU3Mbl; OTUCHIBATH IPUMEHEHUE

B Pa3JIMYHBIX 00JACTAX MPAKTUYECKON
NEATEIIBHOCTH YEJIOBEKa.
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e [IpakTrueckue paboThI:
Ne 3. Pemienue skcriepuMeHTaIbHBIX

3amay o teme «Hemeramibn.

e PacuérHrble 3a/1aun:

— pacyeThbl MacChl BEIlIeCTBa

UM 00BbEMA Ta30B MO U3BECTHOMY
KOJIMUYECTBY BEIIECTBA, MACCe MU
00BbEMY OJHOTO U3 YYaCTBYIOIINX

B pEaKIIMU BEUIECTB; PACUEThl MaCChI
(oOBeMa, KoJIMUeCTBa BEIIECTBA)
IPOAYKTOB PEaKIMU, €CIIU OJTHO

U3 BEIIECTB UMEET IPUMECH

2.3

CBs3b
HEOPraHUYECKUX 1
OpTraHUYECKUX
BCILIECTB

Heoprannyeckue u opraHm4ecKue
KUCIoThl. Heopranmueckue u
OpraHuyYecKue OCHOBaHUA. AM(oOTEepHbIC
HEOPraHUYECKHUE U OPTAaHUYECKHUE
coequHEeHMs. | eHeTnueckas CBs3b
HEOPraHUYECKUX U OPTraHUYECKUX
BEIIECTB

[TonTBepxkaaTh CyIIECTBOBAHUE
TEeHETUYECKOM CBSI3U MEXY
HEOpPraHUYECKUMHU BEIIECTBAMU

C IOMOIIIBIO YPAaBHEHUI
COOTBETCTBYIOILIUX XUMHUECKHUX
peaKunil.

PackpbIBaTh CyIIHOCTh OKUCIUTENIBHO-
BOCCTAHOBUTEJBHBIX PEAKLUN
MOCPEJICTBOM COCTaBJICHUS
AJIIEKTPOHHOIO OalaHCa ATUX PEAKIUH.
[IpoBoauTh peakuuy,
MOATBEPKAAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4YaeMBbIX BELIECTB,
pPacno3HaBaTh ONBITHBIM MTyTEM
AHUOHBI, IPUCYTCTBYIOILME B BOJIHBIX
pacTBOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/Ibl TO3HAHUS — IPOBEJICHUE,
HaOJII0/IEHUE U OTTHCAaHUE XUMUYECKOTO
AKCIIEpUMEHTA (AeMOHCTPAlMOHHBIE U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
paboThI).

[IpeacTaBisTh pe3ynbTaThl
XUMHUYECKOTO IKCIIepUMEHTa B hopme
3aMKiCH YpaBHEHUN COOTBETCTBYIOIINUX
peaxkiuii ¥ 1e1aTh BBIBOABI HA UX
OCHOBE.
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CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOM MOCYI0M 1 1a00paTOPHBIM
000py10BaHUEM.

[IpoBOIUTH BEIYHCIICHHUS

10 YPaBHEHUSAM XUMHUYECKUX PEAKLIUN.
CaMocCTOATENBHO IIJIAHUPOBATH U
OCYUIECTBJISITH CBOIO [TO3HABATEIIbHYIO
JEATENBHOCTD; IPUHUMATh aKTUBHOE
y4acTHE B IPYIIIOBON y4eOHOH
NEeSATENBHOCTH

Hroro no pazneny 17
Paznea 3. XumMus 4 :KU3HL
3.1. | Xumus u )Ku3Hb 4 Ponps xuMuu B o0ecrieueHun PackppIBaTh posib XUMHUU B pEIICHUN

AKOJIOTUYECKOM, SJHEPreTUUECKOU 1
MUIIEBOM 0€30MacHOCTH, Pa3BUTHH
MeauiuHbl. [ToHsATHE 0 HAYyYHBIX
METO/1aX ITO3HAHMS BEIISCTB U
XUMHUYECKUX PEAKIUH.

[Ipencrapienus: 06 0OIIUX HAYYHBIX
MPUHIIAIIAX TPOMBIIIJIEHHOTO TTOJTYyYEHUS
BOKHEUIIINX BEIIECTB (Ha MMpUMEpax
IPOU3BOJICTBA aMMHUaKa, CEPHOMN
KHUCJIOTHI, METAHOJIA).

UYenoBek B MUpE BEIIESCTB, MAaTEPHUAIOB U
XUMHYECKUX PEaKIUui: XUMUS U
37I0pOBBE YETIOBEKA; MpaBUiia
WCTIOJB30BaHUs JIEKAPCTBEHHBIX

AHEPreTUYECKUX, CHIPHEBBIX U
AKOJIOTMYECKHUX MPOOJIEM UeTIOBEUYECTBA,
OTHMCHIBATh OCHOBHbBIC HAMPABJICHUS
Pa3BUTHUS XUMHUYECKON HayKHu U
TEXHOJIOTHUHU.

[TpumensTh mpaBmiIa 6€30MacHOTOo
oOpalleHusI ¢ BEIIECTBAMH,
HCIIOJIb3YEeMbIMH B IOBCEHEBHOM
KU3HU, IPaBUJIa TTIOBEICHUS B IIETISAX
cOepekeHus 3I0POBhS U OKPYKAIOIIEH
MIPUPOJTHON Cpe/ibl; TOHUMATh BPEl
(omacHOCTh) BO3/IEUCTBUS HA KUBBIC
OpraHU3MBbI ONPEICTICHHBIX BEIIECTB
cMbica nokazarens [1JIK, moscHATh
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IpenaparoB; MpaBuiIa 6€30MacHOrO
MCIIOJIb30BaHUS MPEMapaToB ObITOBOM
XMMUU B TOBCETHEBHOM >KU3HU. bpiTOBas
XHUMHYECKasi T[PaMOTHOCTh

Ha MpHUMepax CrocoObl YMEHBIICHUS U
MPEIOTBPALIEHUS UX BPETHOTO
BO3/ICUCTBUSI.

AHanu3upoBaTh U KPUTUUYECKU
OLIEHMBATh WH(OPMALINIO, CBSI3aHHYIO
C XUMHYECKUMU MPOIECCaAMU U UX
BIIMSTHUEM Ha COCTOSIHUE OKPYKaIOIIEH
CpEbl.

Hcnonb30BaTh NOJyYEHHbBIE 3HAHUS U
IpeJICTaBIeHUs O chepax
NEeSATENbHOCTH, CBSI3aHHBIX C HAYKOU 1
COBPEMEHHBIMH TEXHOJOTUSIMU, KaK
OCHOBY ISl OpHEHTALIUU B BbIOOpE
cBoel Oyayuiel npodecCHoOHATBHOM
NESATEIBHOCTH.

[IpuHuMaTh yyactue B 00CYKICHUU
po0JieM XUMHUUYECKON U AKOJIOTUUECKOM
HaIPaBJICHHOCTH, BbICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO MO MpodieMe 1
npeajiaraTb BO3MOKHBIE ITyTH €€
perieHus

Wroro o pazaeny 4
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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