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PaGouas mporpamma mo y4eOHOMY MpeaMeTy «XuMus» (0a30BbIM ypOBEHB)
(npenMeTHas ob0nacTh «EcTeCTBEHHO-HAy4YHbIE MPEAMETHI») (Aajie€ COOTBETCTBEHHO —
nporpaMMa IO XHMMHH, XUMHS) BKIIOYACT MOSCHUTEIBHYIO 3aIUCKy, COJEp)KaHHe
oOydeHus1, IIIaHUPYEMBbIE PE3yIbTaThl OCBOCHHSI MTPOTPAMMBI [0 XUMHH, MJIAHUPYEMbIe
pe3yabTaThl, TEMAaTHUECKOE TUIAaHUPOBAHUE.

[TosicHuTenpbHAst 3amuMcKka OTpakaeT OOINMe LEeIM M 3a/Jauyd M3Y4YeHHUS XUMHH,
XapaKTePUCTHKY TMCUXOJIOTUYECKUX MPEANOCHUIOK K €€ HM3YYeHHIO OO0yYaroIIuMUCcH,
MECTO B CTPYKType Y4YeOHOro IUIaHa, a TaKXke MOAXOAbl K OTOOpYy COIepKaHUS,
K ONpPEIECICHUIO TIUIAHUPYEMBIX pE3yJIbTaTOB M K CTPYKTYpe TEMaTHYECKOTO
TUTAHUPOBAHMS.

Copepxanne OOy4YeHHs] pPacKpbhIBaeT COJAEpKATENbHBIE JUHHUH, KOTOPBIC
npearaTes Ay 00A3aTeIbHOTO M3YUYEHHS] B KaXKJIOM KJIacce Ha ypOBHE CPEIHETO
00111eT0 00pa3oBaHUSI.

[Inanupyempie pe3yabTaThl OCBOEHHUS MPOTPaMMbl IO XHMHHU BKJIIOYAIOT
JUYHOCTHBIE, METalpeIMETHBIC PEe3yNbTaThl 32 BECh MEPHOJ OOY4YCHHsS Ha YpOBHE
cpemHero oOmiero oOpa3oBaHus, a TakKe MPEIMETHbIC TOCTHKEHHUS O0ydYaroIerocs
3a KaXJIbIil TOJ] OOy4EHHS.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHHM Ha YpOBHE CpEIHEro o0Iero oOpa3oBaHus pa3padoTaHa
Ha ocHoBe @enepanbHOro 3akona ot 29.12.2012 Ne 273-®3 «0O6 oOpa3zoBaHuu
B Poccuiickoit ®enepanun», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS (enepaabHOM
oOpa3oBarenbHON MporpaMMbl  cpeaHero oobmero ooOpaszoBanus (DOIT COO),
MpeACTaBlIeHHbIX B DenepaqbHOM TOCYIapCTBEHHOM O0Opa30BaTEIbHOM CTaHIApTe
COO, ¢ yu€tom Konmenmuu npenojgaBanus y4eOHOro mpeaMera «XUMUD»
B oOpasoBarenbHbIX opranu3anusax Poccuiickoit denepannu, peaiu3yronX OCHOBHBIC
oOpa3oBarenbHbIE MPOTPaMMBbI, W OCHOBHBIX TOJOXKEeHHH «CTpaTeruu pa3BUTHUSA
BocniuTanusi B Poccuiickoit ®@enepannu Ha miepuon a0 2025 roma» (PacnopspkeHue
[TpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.)

OcHOBY MOJIX0JI0B K pa3pabOTKe MpOrpaMMBbl MO XMUMHH, K ONPEIeIEeHUI0 O0IIei
CTpaTeruu OOy4YeHUs, BOCIIUTAHUSA U PA3BUTHS OOYYArOIIUXCS CPEICTBAMH Y4eOHOTO
npenmera «Xumus» aaa 10-11  kmaccoB Ha  6a30BOM  ypOBHE  COCTaBUIIU
kounentyanbapie monoxkenus DOI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH,
colepXKaHusl, pE3yNbTaTOB OOy4YeHHS W TpeOOBaHMH K YPOBHIO TMOATOTOBKHU
BBITTYCKHUKOB.

B COOTBETCTBHMM C JaHHBIMHU IOJOKCHHUSIMH IporpaMMa I0 XUMHUHU (0a30BBIN
YPOBEHb) Ha YPOBHE CPETHETO OOIIET0 00pa30BaHU:

yCTaHaBiIMBaeT oO0s3aTenbHOEC (MHBApUAHTHOE) TMPEAMETHOE  COJIepIKaHHE,
OTpe/IesieT KOJIMUYECTBCHHBIC U KaUYE€CTBEHHBIE €r0 XapaKTePUCTUKHU Ha KaXJIOM dTare
U3Y4YCHUS MpeaMeETa, MPEeayCMaTPUBACT MPUHIUIBI CTPYKTYPUPOBAHUS COACPKAHUS U
pacnpeneneHus ero mo KiaccaMm, OCHOBHBIM pa3jiesiaM U TeMaM Kypca;



naéT MPUMEpPHOE pacipesesieHne yuyeOHbIX YacoB IO TEeMaTHYECKUM pas3iesiam,
PEKOMEHIYET MPUMEPHYIO IOCIEI0BATEIbHOCTh H3YYEHUS OTHENbHBIX TEM Kypca
¢ yu€TOM MEXIPEAMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JJOTUKU y4eOHOTO MpoIiecca,
BO3pacTHBIX ocoOeHHocTel oOydaroruxcst 10—11 kmaccos;

TaET METOAMYECKYI0 HHTEPIpPETALMIO LeJIed H3y4YeHHs] INpeIMeTa Ha YpOBHE
COBPEMEHHBIX  MPUOPUTETOB B  CUCTEME CpeaHero ooOmero  oOpa3oBaHus,
COZIEpKATENbHONW XapaKTEPUCTHKU IUIAHUPYEMBIX PE3YJIBTATOB OCBOEHUS OCHOBHOM
00pa3oBaTeNbHON MPOTPAMMBI  CpeAHETO  00mero oOpa3oBaHUsl  (JTUYHOCTHBIX,
METaIlpPEMETHBIX,  MPEIMETHBIX), OCHOBHBIX BHJIOB  Yy4€OHO-IIO3HABATEIbHOU
JESITEIbHOCTH  OOYy4alollerocsi MO0 OCBOCHHUIO cojepkaHusi mnpeamera. [lo Bcem
Ha3BaHHBIM NO3ULMSAM B NpOrpaMmMe 1O XHMHH COOJIOJ€HA HIPEEeMCTBEHHOCTh
¢ (demepanpHOIl pabodeil mporpamMMoil OCHOBHOTO OOIIEero oOpa3oBaHUS IO XHUMHUU
(mmst 8—9 xmaccoB 0Opa3oBaTEIBHBIX OpTraHU3aIMi, 0a30BBIA YPOBEHB).

XuMuueckoe o0pa3oBaHME, MOJy4aeMOE€ BBIMYCKHUKAMH 00I1€00pa3oBaTENbHON
OpraHM3aliM, SBJISETCS HEOThEMJIEMOW 4YacThio UX 0Opa3oBaHHOCTU. OHO CIYKUT
3aBepLIAONIMM JTallOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJTFOUEBBIX LICHHOCTEHN, IPUCYLIUX LETOCTHON CUCTEME XUMUUECKOr0 00pa3oBaHus. ITu
LIEHHOCTU KacaloTCs MO3HAHUS 3aKOHOB MPUPOJbI, (POPMUPOBAHUS MHUPOBO33PEHUS U
oOmIel KyJbTypbl 4YEJIOBEKa, a TaKKe 3KOJOTMYECKH OOOCHOBAaHHOTO OTHOILUEHUS
K CBOEMY 3J0pPOBbI0 U NIpUpOJHON cpene. Peanmusyercs xumuueckoe oOpa3oBaHUE
oOy4aroluxcsi Ha ypOBHE CpeAaHero oOuiero oOpa3oBaHUS CPEACTBAMH Y4YEOHOIO
npeaMera «XUMHs», COAEPKaHUE U TIOCTPOEHUE KOTOPOTO ONpPENENEHbl B MpOrpamme
[0 XUMHUHU C Y4€TOM crienu(puKU HaAyKU XUMHUHU, €€ 3HaYEHUs B MO3HAHUHU MPHUPOJBI U
B MaTepuajJbHOM >KM3HM OOIllecTBa, a Takke ¢ Yy4€ToM OOmMX Lened u
NPUHIIUIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHEro OOLIEro
obpazoBanusi B Poccuiickoit ®enepanuu. Tak, Hampumep, Tpu GHOPMHPOBAHUU
colepxkaHusl mpeaMera «XUMHsS» YUYTEHbI CIEAYIOIIHME MOJOXKEeHHUS O crneuuduke u
3HAYEHUU HAYKU XUMUHU.

XuMHUsL KakK D3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOyl poJb
B COBPEMEHHOM IIMBUIIM3ALIMU, B CO3/IaHUM HOBOW 0a3bl MaTEepHaIbHOM KynbTyphl. OHa
BHOCHT CBOM BKJIaJ B (pOPMHUPOBAHUE PAIMIOHATBHOIO HAYYHOT'O MBIIIJICHHS, B CO3/IaHUE
LEJIOCTHOTO MpPEACTAaBICHUS 00 OKPYKAIOIIEM MHUpE Kak O €JAUHCTBE NPUPOAbI U
YeJioBeKa, KOTopoe (opMmHpyeTcs B XMMUU Ha OCHOBE MOHUMAaHHUS BELIECTBEHHOI'O
COCTaBa OKPY’KaOIIEr0 MUpa, OCO3ZHAHMS B3aUMOCBSI3H MEXI1Y CTPOCHHEM BELIECTB, UX
CBOMCTBaMH U BO3MOKHBIMU 00JIACTSIMU MIPUMEHEHUS.

TecHO B3auMOAEUCTBYS C JPYITMMH €CTECTBEHHBIMM HayKaMHW, XHMHs CTaja
HEOTHEMJIEMOM YacTbl0O MHUPOBOM KYyJBTYpbl, HEOOXOAMMBIM YCJIOBHEM YCIEIIHOIO
TpyJa M OKU3HU Kaxzjoro wieHa oOumiectBa. CoBpeMeHHass XMMHS KaK Hayka
co3uaaTeNbHas, Kak HayKa BBICOKUX TEXHOJIOTUM HAMpaBJICHA HA PEIIEHUE TI100aTbHBIX
po0JieM yCTOMYHUBOTO PA3BUTHS YE€JIOBEUECTBA — CHIPEBOM, IHEPTETUUECKOH, MUIIIEBOM,
HKOJIOTUYECKOM 0€30MaCHOCTH U OXPaHbI 310POBbSL.



B cooTtBeTcTBUM ¢ 00IIMMHU LENSIMH U IPUHLIUIIAMHU CPETHETO 00111ero 00pa3oBaHus
comepkanne mnpeamera «Xumus» (10-11 kmaccel, 0a30BbIii ypOBEHb H3YUCHHS)
OpPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOATOTOBKY OOYyUYaOIIUXCS,
HEOOXOJMMYI0O UM JJii BBIPAaOOTKH MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCIEUTHOTO
BKJIIOYEHUS B JKU3Hb COIIMYMa, MPOJODKEHHS 00pa30BaHMs B Pa3IMYHBIX 00JIACTAX,
HE CBSA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBIsIOMUMHU MTpeAMeTa « XUMUS» ABISIIOTCS 0a30BbIe Kypchl — «Oprannueckast
xumus» U «OO0IIast 1 HEOpPraHWYeCKasi XUMHUs», OCHOBHBIM KOMITIOHEHTOM COJACpKaHUs
KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOI HAyKH: CHUCTeMa 3HAHUM MO HEOPraHWYeCKOu
XUMUM (C BKIIOYEHHEM 3HaHUM M3 O0O0IIed XUMHUM) W OpPraHUYEeCKOM XUMUHU.
dopMupoBaHUE JAHHOW CHUCTEMbl 3HAHUW MPU HU3YYEHUM TMpeaMera obecreunBaeTt
BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOTOOOPA3Msl BEIIECTB HA OCHOBE OOIIMX MOHSITHIA,
3aKOHOB M TEOPUI XHUMHH.

Crpykrypa coaepxaHust KypcoB — «Opranuueckass xumus» u «OOmas u
HEOopraHu4veckas XuMus» c(popMupoBaHa B IpOrpaMMe [0 XUMUU Ha OCHOBE CUCTEMHOTO
HoJX0Ja K M3YyYEHUI0O Y4YeOHOro Marepuaja u  OO0YCJIOBJI€EHA HCTOPUYECKH
000CHOBaHHBIM Pa3BUTUEM 3HAHUU Ha ONPENENEHHBIX TEOPETUUYECKUX YPOBHAX. Tak,
B Kypc€ OpPraHMYECKOW XMMHH BELIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHYECKOM
TEOPHUH CTPOCHUS OPraHUYECKUX COCIUHEHUN, a TAKXKE HA YPOBHE CTEPEOXUMHUYECKUX U
AJIEKTPOHHBIX MPEACTABICHU O CTPOCHHUH BemecTB. CBeieHHs 00 U3y4aeMbIX B Kypce
BEIECTBaX JAIOTCAd B Pa3BUTUU — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OHOJOTHYECKH
aKTHBHBIX COCIWHEHMM. B Kypce OpraHM4ecKOM XHMHUHU TIOJIy4alOT pa3BUTHE
copMUpOBaHHBIE HA YPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUs MEpBOHAYAIbHBIC
NOpPEJICTaBICHUS O XUMHUYECKOM CBS3M, KJIACCU(PUKAMOHHBIX MpPHU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKON peaKuu.

Ilon HOBBIM yrjaoM 3peHuss B mOpeameTe «Xumus» 0a30BOro ypoBHs
paccMaTpuBaeTcsi HM3YyYEHHbII Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHUs
TEOPETUUYECKUN MaTepuasl U (PaKTOJIOTUYECKHUE CBEACHUS O BELIECTBAX U XUMUYECKON
peakuuu. Tak, B yaCTHOCTH, B Kypce «O0111ast 1 HeopraHuieckasi XuMus» 00y4darommmcst
NPENOCTaBISAECTCS  BO3MOXXHOCTh OCO3HAaTh 3HAUYEHHE MEPUOJUYECKOTO 3aKOHA
C OOLIETEOPETUYECKUX M METOJOJOTUUYECKUX MO3ULUH, TIy0XKe MOHATh UCTOPUUECKOE
U3MEHEeHHe (YHKIMKA OTOTO 3akoHa — OT o00O0Omarome g0 OOBICHAIONEH M
MIPOTHO3UPYIOMIEH.

Ennnas cucremMa 3HaHWKM O BaXHEMIIUX BEIIECTBAX, MX COCTaBE, CTPOCHUHU,
CBOMCTBaxX M MPUMEHEHWH, a TaAKXKE O XUMHUYECKHUX PpEaAKIUAX, HUX CYIIHOCTH U
3aKOHOMEPHOCTSAX NpPOTEeKaHus nononHsercsa B Kypcax 10 m 11 kmaccoB snemeHTamu
CoZiepKaHusl, UMEIOIUMHU KYJIbTYpPOJIOTMYECKUI U MPUKIIAHON XapakTep. JTU 3HAHHUS
CIOCOOCTBYIOT TOHMMAHUIO B3aUMOCBSI3M XMMUU C APYTMMU HAYKaMH, PACKpPBIBAIOT €€
pOJb B TO3HABATEIbHOW M MPAKTUUYECKOW JESITEIbHOCTH YeJOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAKEHUS K MPOLIECCY TBOPUYECTBA B OOJACTH TEOPUU U MPAKTUYECKUX
NPWIOKEHUH XUMUH, TTOMOTAIOT BBIMTYCKHUKY OPHEHTHPOBATHCA B OOIIECTBEHHO



Y JIMYHOCTHO 3HAYUMBIX MPOOJIEeMax, CBI3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICITHBATh
UH(OPMAIUIO U IPUMEHATH €€ JJIsl TIOTIOTHEHUS 3HAHUM, PEelIeHUs] UHTEIUICKTYaIbHBIX
U JKCIIEPUMEHTANBHBIX HMCCIIEOBATENbCKUX 337ad. B memom copep:kaHue yd4eOHOTO
npeaMera « XUMUs» JTaHHOTO YPOBHS M3YYEHHUS OPHUEHTHPOBAHO Ha (POPMHUPOBAHUE
y 00y4aroluxcsi MUPOBO33PEHUECKOW OCHOBBI ISl MOHMMaHUS (HUIOCO(PCKUX HIEH,
TaKMX KaK: MaTepUajibHOE €IWHCTBO HEOPraHMYECKOTO M OpPraHuyeckoro Mupa,
00YCJIOBIICHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U CTPOCHHEM, MO3HABAEMOCTh
MPUPOJIHBIX SIBJICHUN MYTEM SKCIIEPUMEHTA U PEIICHUS MPOTUBOPEUUN MEKAY HOBBIMU
dakTaMu M TEOPETUUYECKHUMH TMPEANOCHUTKAMU, OCO3HAHUE POJIM XUMHUU B PEUICHUH
HKOJIOTHYECKUX MpoOsieM, a Takke MpoOjieM COEpEeKEeHUsI IHEPreTHUECKUX PECYpCOB,
CBIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTeprasoB.

B mnane pemieHust 3aga4 BOCIUTAHUS, Pa3BUTHS U COLIMATU3AIUU O0YYaIOIIUXCSI
IPUHSTHIE IPOrPAMMOI IO XMMHH MOAXO0/bI K ONPEAECIICHUIO COAEPKaHUS U IOCTPOECHUS
npeaMeTa MpeaycMaTpuBalOT (HOPMUPOBAHUE YHUBEPCAIBbHBIX Y4EOHBIX JCHCTBUH,
UMEIOUINX 0a30BO€ 3HAUEHUE JJISl PA3IUYHBIX BUAOB JEATEIBHOCTH: PELICHUsI TPOOIeM,
MOUCKa, aHalin3a U 00paboTku uHGOPMAIIMU, HEOOXOIUMBIX JIJIsi TPUOOPETEHUS OIbITa
IIPaKTUYECKONM M HCCIEAOBATEIICKOW JEATEIBHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO
B [TI03HAHUU XUMHH.

B npakTtuke npenoaaBaHusl XMMHUH KaKk Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus
TaK U Ha YPOBHE CpPEAHEro od1iero oOpa3zoBaHus, MPU ONpPENEICHUH COAEPKATEIbHON
XapaKTEePUCTHKU IeJIed M3y4eHHs TMpeAMEeTa HalpaBJI€HUEM NEpPBOCTEIIEHHOU
3HAYUMOCTH TPAJAMIIMOHHO NPHU3HAETCS POPMUPOBAHUE OCHOB XMMUYECKOW HAYKU Kak
00J1aCT COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON IESITEIbHOCTH YEJI0BEKa U KaK
OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KyJbTypbl. C METOIMYECKON TOYKH 3PEHHUS TaKOU
NOJIXOJI K OIIPEAEIICHUIO LIeJIEl N3YYEHUS IPEIMETA SIBJIETCS BIIOJIHE ONPABIaHHbIM.

CornacHo IaHHOU TOYKE 3pEHHUSI TJIABHBIMU LEISIMU U3YyUYCHUS TTpEAMETa « XUMHUS»
Ha 0azoBoM ypoBHe (10-11 ki1.) ABIISAIOTCS:

dbopMupoOBaHHE CHCTEMbl XMMHUYECKUX 3HAHUM KaK Ba)KHEHIIECH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KAapTHUHBI MHPA, B OCHOBE KOTOPOM JIEkKAT KIIOUYEBbIE MOHSTHS,
byHIaMEHTAIbHBIE 3aKOHBI W TEOPUM XWMHUU, OCBOCHHE S3bIKa HAYKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUM MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UICTOPUEHN UX PA3BUTHS U CTAHOBIICHUS,

dbopMHpoBaHWE W pa3BUTHE TMPEJCTABICHUNH O HAYYHBIX METOJaX IO3HAHUS
BEIIECTB U XUMHUYECKUX peaKUuuid, HEOOXOAMMBIX Mg TPUOOpPETEHUS YMEHUU
OPHUEHTUPOBATHCS] B MUPE BEILIECTB U XUMHUECKHUX SBJICHUI, UMEIOIIUX MECTO B PUPOJIE,
B IIPAKTUYECKOU U NTIOBCEAHEBHOM KU3HU;

pa3BUTHE YMEHHMA M CIOCOOOB JEATEIBbHOCTH, CBSI3aHHBIX C HAOMIOJAECHUEM U
OOBSCHEHHEM XHWMHUYECKOTO JKCIEPUMEHTa, COOJIIOJICHHEM TMpaBWi OE30MacHOTO
oOpallleHHsI C BEeIeCTBaMHU.

Hapsiny ¢ »TuMm copgepskarenbHasi XapakTEpUCTHKA IeJied M 3ajay U3y4yeHus
npeaMeTa B IporpaMMe Mo XUMHUHM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU



C HOBBIMH TIPUOPUTETAMH B CHCTEME cpenHero ooOmiero odpasoBanus. CeronHs
B IIPENOJaBaHUM XUMUU B OOJBIICH CTENEHU OTHAETCA MPEANOYTEeHUE MPAKTHUECKOU
KOMIIOHEHTE COJIepKaHusi 00y4YeHHs, OPUEHTUPOBAHHON Ha MOATOTOBKY BBITyCKHHKA
oronieo0pa3oBaTeIbHON  OpPraHM3alyd, BIAJCIONIEr0 HE HAa0OpOM 3HAaHWW, a
(GYHKIHMOHATBHOM TpaMOTHOCTBIO, TO €CTh CHoco0aMM M YMEHUSMH aKTUBHOIO
MOJTyYeHUs] 3HAHUHM U MPUMEHEHUS! UX B PEATbHOM KU3HU ISl PEHICHHS MTPAKTHUYECKUX
3a/1ay.

B 37Ol CcBSI3M mpu U3yYEeHUU MNpeaMera «XHUMHs JOMUHHPYIOLIEE 3HAYCHUE
IpUOOPETAIOT TAKKUE LU U 33]1a4UM, KaK:

ajanrtanus OOYyYarolIMXCsS K YCIOBUSIM JTUHAMHYHO PAa3BUBAIOIIETOCS MHpA,
dbopMUpOBaHNE WHTEIIEKTYalIbHO Pa3BUTON JHMYHOCTH, TOTOBOM K caM0O00pa30BaHUIO,
COTPYJHHYECTBY, CAMOCTOSITEIbHOMY MPUHATUIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUIX, CBA3AHHBIX C BEUIECTBAMH U UX IPUMEHEHHUEM;

(opMHpoBaHrE y 00YYaIOIIUXCS KIIOUYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIUH),
UMEIOUINX YHHUBEPCAIBbHOE 3HAUYEHUE JJISl Pa3IMYHBIX BUJOB JEATEIBHOCTH: PEIICHUS
npoOieM, TMOUCKa, aHaiauza W o0pabOTKM  HMHPOpMALMH, HEOOXOAUMBIX
JUIS IPUOOPETEHUS OTIbITA JIEATEIbHOCTH, KOTOPasi 3aHUMAET BaXKHOE MECTO B TO3HAHUU
XUMHH, a TakXKe A OICHKH C TO3MIMUKA SKOJIOTHYECKON O€30MacHOCTH XapakTepa
BJIMSTHUST BEIECTB M XMMHUYECKHX IMPOIIECCOB HAa OPTaHW3M YEJOBEKa U MPUPOIHYIO
cpeny;

pa3BUTHE T[IO3HABATENIBHBIX MHTEPECOB, WHTEIUICKTYaIbHBIX H TBOPUYECKUX
CIOCOOHOCTEN O00ydYaroImMXCcs: CIOCOOHOCTH CaMOCTOATENBbHO MPUOOpPETaTh HOBBIC
3HaHUSA N0 XMMHHU B COOTBETCTBHM C >KU3HEHHBIMH MOTPEOHOCTSIMH, HCIIOJIb30BATh
COBpeMeHHbIE HH(POPMAITMOHHBIE TEXHOJIOTHH JIJIsl TOMCKA U aHaIK3a Y4eOHOM U Hay4YHO-
HOMYJISIPHON MHPOPMALIM XUMUYECKOTO COJIEPKAHUS;

dopMupoBaHrHE W pa3BUTHE Y OOYYAIOIIMXCS ACCOIMATHBHOTO U JIOTUYECKOTO
MBIIIEHUS, HAOII0IaTEIbHOCTH, COOPAHHOCTH, AKKYpPaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTHU, NpPU IUIAHUPOBAHMM U MPOBEICHUH XUMHUYECKOIO
IKCIIEPUMEHTA;

BOCIIUTaHUE Y 00yyaroumxcs yOoex1IEHHOCTH B TYMaHUCTUYECKON HAPaBICHHOCTH
XUMHH, ©€ BaXHOW POJM B PEHICHUH TJIO0ATbHBIX TMPOOIEM PpPallMOHAIBEHOTO
PUPOIOTIONB30BAHUS, TOMOJHEHUSI JHEPreTHYECKUX PECypCcoB M COXpaHCHHS
OPUPOJTHOTO PABHOBECHS, OCO3HAHHSA HEOOXOIUMOCTH OEpe’KHOr0  OTHOIIECHUS
K TPUPOJEC M CBOEMY 3I0pOBBIO, a TaKKe MPUOOPETCHHUs OMBITa HCIOJBb30BAHUS
NOJyYEHHBIX 3HAHUW Ui MPUHSATHS TPAMOTHBIX PEHICHUH B CHUTYyalUsX, CBS3aHHBIX
C XUMUYECKUMHU SIBJICHUSMHU.

[lenm w 3amaum  w3ydeHUs mpeaMmeTa «XUMHS» TMONYYIWIA TMOAPOOHYIO
METOJMYECKYI0 HHTepnperanuio B pasnene «[lmanupyemble pe3ynbTaTbl OCBOCHHS
IporpaMMbl TI0O XUMHUW», OJarogapss ueMy oOecredeHo 4ETKOE MPEICTaBICHHUE O TOM,
KaKhe 3HaHUS M YMEHHMS UMEIOT MpsIMO€ OTHOILIEHHE K pealn3allid KOHKPETHOM
LEJH.



B yuebGHOM mutane cpeanero o0Oiero oopa3oBaHus HpeaMeT «Xumus» 0a30BOro
YPOBHS BXOJUT B COCTaB MPEAMETHOM 0051acTi « EcTeCTBEHHO-HAYYHBIC TIPEIMETHD».

OOmee uncao 9acoB s u3ydeHuss xumuu — 68 4vacoB:B 10 kmacce — 34 yaca
(1 gac B Hemenmro), B 11 kimacce — 34 gaca (1 gac B Henelo).



COJEPXAHHUE OBYYEHMSI'

10 KJIIACC

TeopeTnyeckne 0CHOBHI OPraHUYE€CKOH XUMHUHU

[Ipenmer oprannyeckol XWMHHU: €€ BO3HMKHOBEHHME, pAa3BUTHE W 3HAYCHHE
B TIOJYYCHMHM HOBBIX BELIECTB W MAaTepUaIOB. TeopHus CTPOEHHUS OpraHMYecKuX
coenquHennit A.M. BbytnepoBa, €€ ocHoBHbIe TOJOXKeHUS. CTPyKTypHBIE (HOPMYIIBI
OpPraHUYeCKHUX BelecTB. I'omMonorus, u3oMepus. XUMHUYECKasi CBSI3b B OPraHMYECKUX
COCIMHEHUSX — OJJMHAPHBIC M KPATHBIE CBSI3H.

[IpencraBnenne o KiaaccupUKaMM OpraHUYEcKUx BemecTB. Homenkmatypa
OpPraHMYECKUX COEIMHEHUH (CHCTEMaTHYecKas) M TPUBUAJIbHbIC HA3BaHMs BaXKHEHIINX
HpecTaBUTENEN KIacCOB OPraHMYECKUX BEIIECTB.

IKCIEePUMEHTATbHbIE METO/IbI H3Yy4YeHHsI BeNIECTB M UX NMpeBpaeHuii

O3zHakomiieHre ¢ 00pa3liaMy OPraHMYECKHUX BEIIECTB U MaTepUalaMH Ha UX OCHOBE,
MOJICJTUPOBAHUE MOJIEKYJ OPraHMYeCKHUX BEIIECTB, HAONIOJEHHE U ONHCAHHE
JEMOHCTPAITMOHHBIX OTIBITOB 10 MPEBPAIICHIIO OPTAHUYECKUX BEIIECTB NP HarpeBaHUHU
(ruaBneHue, 0OyTJIMBaHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKNN Psifl. METaH M 3TaH — NPOCTEUIINE
MPEICTaBUTENN AJIKAHOB: (PU3UYECKUE U XUMUYECKHUE CBOMCTBA (PEaKIuu 3aMEIICHUS U
TOPEHMUS), HAXOXKICHUE B IPUPOJIE, TTOTYyUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTMYECKUU psi. ODTWIEH W TPONUIICH —
MPOCTEHIINE TPEACTABUTENIN AJTKEHOB: (PU3NUECKHUE U XMMUYECKUE CBOMCTBA (peaKiuu
THAPUPOBAHUS, TAJIOTCHUPOBAHUS, THUIpATAIlMM, OKHUCJICHHUS U TOJUMEpU3AIUN),
MOJy4YEHUE U IPUMEHEHHUE.

Anxanuensl: Oyrtamuen-1,3 u wMetunOyrtaaueH-1,3: cTpoeHHe, Ba)KHEHIIIHNE
XUMHUYECKUE CBOWMCTBa (peakius mnojuMepusanuu). [lomydeHue CHUHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUHN Psll. ALICTHICH —
MPOCTEUIIINI MPEICTABUTEh AJIKHHOB: COCTaB, CTPOCHHE, (DU3NUYECKUE U XUMUUYECKUE
CBOMCTBa (peakiuu TUJIPUPOBAHMS, TAJOTCHUPOBAHMS, THUAPATAINA, TOPEHUs),
MOJy4Y€HUE U TPUMEHEHHUE.

Apensl. benson: coctas, ctpoeHue, PU3NUECKUE U XUMHUYECKUE CBOMCTBA (PEaKIINH
raJOreHUpPOBAHUSI M HUTPOBAHUs), MOJy4€HUE U NpUMEHeHHe. Tonyon: cocmas,
cmpoenue, @uauyeckue U XuMudecKue Coucmea (peakyuu 2an02eHUpo8anus U
HUMpOBanus), noxyyenue u npumenerue. TOKCUYHOCTb apeHOB. ['eHeTHuYecKas CBS3b
MEX1Y YIJIEBOAOPOAAMU, MPUHAICKAIIMMH K PA3JIUYHbIM KJlaccaM.

Kypcusom B TeKcTe BBIIENEHBI DJIEMEHTHI COAEpKAHUS Y4eOHOro Marepuaia, KOTOPhIE W3YJaroTCs
B 03HAKOMUTEJILHOM ILJIAHE U HE BKJIIOYAIOTCSA B COCTaB NIpeIMETHBIX pe3yiabTaToB ocBoeHuss ®OII COO
Ha 0a30BOM YpOBHE.



[IpuponHble UCTOUYHUKU YTIEBOAOPOAOB. [IpupoaHbIil Ta3 U MOMyTHBIE HEPTIHBIE
ra3el. HeTp 1 €€ npoucxoxnenue. CriocoOb! nepepadboTky HeTU: EPErOHKA, KPEKUHT
(TepMUYECKH, KaTadUTHYeCKuil), muponu3. IIpoaykTel mepepaOoTku HEPTH, HUX
IPUMEHEHUE B MPOMBINIUIEHHOCTH W B ObITy. KaMeHHBI yroiib W MNPOAYKTHI €r0
nepepadoTKHU.

JKCHepUMEHTAJIbHbIE MeTObl H3yYeHHs BeleCTB M X NpeBpalleHui

O3zHakoMJIeHHE ¢ 00pa3liaMu IIacTMacC, KayuyKOB U pe3UHbI, KoJuteKIuu «HepTo»
U «YTollb», MOJEIMPOBAHUE MOJIEKYJ YIJIEBOJOPOIOB U TaJOT€HOMPOU3BOIHBIX,
POBEJCHIE MPAKTHUYeCKOH padoThl: MOTyUYCHHE STUICHA U U3yYEHHUE €T0 CBOMCTB.

PacuérHble 3agaun

Beluucienus no ypaBHEHHUIO XUMHUYECKOW peakluu (Macchl, 00bEMA, KOJIMYECTBA
UCXOJHOTO BEILECTBA WM MPOAYKTa PEAKIUU [0 HU3BECTHBIM Macce, OOBEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJIHBIX BELIECTB UM MPOJYKTOB PEAKIIUN).

Kucnaopoacoaepaxanue opranniyecKue coeJMHeHUs!

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI. METaHOI U 3TAHOJI: CTPOEHUE, (PU3nYecKue u
XMMHYECKUE CBOMICTBa (peakuuu C aKTUBHBIMM METalllaMH, TajJOre€HOBOJOPOJaMH,
ropeHue), MpuMeHeHrne. BoaopoaHbie CBS3M MEXAYy MOJIEKyJaMu cnupToB. JleiicTBue
METAHOJIA U 3TAHOJIa HA OPraHU3M YEJIOBEKA.

MHOroaToMHble COUPTHI. DTUIICHIJIUKOJb U TJIMUEPUH: CTPOCHHE, (PU3UUYECKUE U
XUMUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO LIEJIOYHBIMM METAJUIAMH, KadeCTBEHHAas
peakuus Ha MHOTOaTOMHbIe cnupThl). JleiicTBre Ha opraHu3M venoBeka. [Ipumenenue
IIALEPUHA U STUICHIJIMKOJISL.

deHo: CTpOCHUE MOJIEKYJIbI, (DU3NYSCKUE U XUMUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denomna. Ilpumenenne penona.

Anbneruabl U kemonsl. DopManbpAeTu, alleTalbAECTHA: CTPOCHUE, (U3NYECKUEe U
XUMHUYECKHE CBOWCTBAa (pEakUUMu OKUCIEHHS] U BOCCTAHOBJICHHS, KayeCTBEHHbBIC
peaxuun), noJy4eHue u NpuMeHEHHUE.

Ayemon: cmpoeHue, uzuueckue u Xumuieckue ceoucmea (peakyuu OKUCIeHUs U
80CCMAHOGIEHUS), NOTYYeHUEe U NPUMEHEHUE.

OnHOOCHOBHBIE MpeebHble KapOOHOBBIE KHUCIOTHL. MypaBbHHas M yKCycCHas
KHUCIIOTBI: CTPOEHUE, (PU3NUYECKHE U XMMUYECKUE CBOMCTBA (CBOMCTBA, OOLIME IS Kilacca
KHUCJIOT, peakuus >STepuHuKanuu), MNoJdydeHue U mnpuMmeHeHue. CreapuHoBas U
OJICMHOBAs KUCJIOTHI KaK MPEJCTAaBUTENM BBICIINX KapOOHOBBIX KUCIOT. Mblla Kak COJu
BBICIIMX KapOOHOBBIX KUCJIOT, X MOIOILIEE ICHCTBHE.

Cnoxxable >pUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['MIAPOIU3 CIOMKHBIX
a¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonorudeckas posb JKUPOB.

VYrieBoabl: cocTaB, KiacCU(pUKALMS YIIIEBOJIOB (MOHO-, AU- W MOJUCAXapUIbI).
['mroko03a — mpocTelmii MOHOCaXapu/l: 0COOEHHOCTH CTPOEHUS MOJIEKYJIbI, (pU3ndecKkue
U XHUMHYECKue CcBoHcTBa (B3aummopeicTBue ¢ ruapokcuaoM wmeau(Il), oxucnenue
aMMMAYHBIM pacTBOpPOM okcuiaa cepedpa(l), BoccTaHoBIeHUE, OPOKEHUE TIIFOKO3BI),
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HaXOXKJEHUE B MPUPOJE, PUMEHEHHE, Onoaorndyeckas poiab. Potocunre3. Opykrosza
KaK U30Mep TITHOKO3BI.

Caxapoza — npedcmagumenb OUCaxapuoos, 2uOpoIU3, HAX0HCOeHue 8 npupooe u
npumMeHeHue.

Kpaxman u nemmnono3a kak mpupojHbie moiumepbl. CTpoeHHe Kpaxmana u
HEJUTION03bl. PU3NYECKUE U XUMUYECKHE CBOWCTBA Kpaxmaiia (TUIPOIn3, KaYeCTBEHHAs
peaKIus C UOJOM).

IKCIePUMEHTATbHbIE METOIbI U3yYeHHsI BellleCTB U UX MpeBpanieHni

[IpoBenenue, HaOMIONEHUE M OMHCAHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHbBIE PEAKIIUU OJTHOATOMHBIX CIIUPTOB (OKUCIEHUE ITAHOJIA OKCHIOM
menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJICUCTBUE TIIMIIEPUHA C TUIPOKCHIIOM
menu(Il)), ampaerugoB (OKHCIEHHME aMMHAadHBIM pacTBOpoM okcuaa cepedpa(l) u
rugpokcugom  Menu(Ill), B3aummopeiicTBUEe Kpaxmaiga C  HOJAOM), MPOBEICHUE
MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

PacuéTHble 3agaun

Bbluucienus no ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJHOTO BEIIECTBA WJIM NPOAYKTAa pEaKUUH IO H3BECTHBIM Macce, O0BbEMY,
KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

A30Tcoaepkalue OprannyecKkne coeJMHeHus

Amunvl. Memunamun u auuIuH: cocmas, cmpoeuue, usuyecKue u Xumuyeckue
ceolicmea (2openue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU,).

AMUHOKHUCIIOTBl KaK aM@OTepHble OpraHuyeckue coeAuHeHus. PU3ndyeckue u
XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpUMeEpe TNuIrHa). buonoruueckoe 3HayeHue
aMUHOKHCNOT. [lenTuasl.

benku kak mpupoaHBIE BBHICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuyHas,
BTOpUYHASI U TPETHYHAsl CTPYKTypa OeskoB. XMMHUECKHE CBOMCTBA OEIKOB: TUIPOIIN3,
JIeHATypalns, KaueCTBEHHBIC PEaKIINU Ha OEJIKH.

JKCIEePUMEHTATbHBIC METOAbI H3Yy4YeHHs BeIIECTB M X NPeBpaleHHil
Habntonenne u onucaHue JEMOHCTPALIMOHHBIX OIBITOB: JIEHATypanusi OEJKOB
IIPU HArpE€BaHUHU, LIBETHBIE PEAKIIUU OEIKOB.

BbicokoMoJieKyJISIpHBbIE COeTUHEHUS

OCHOBHBIC TOHSTHS XUMHUHM BBICOKOMOJICKYJISIDHBIX COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3B€HO, CTENEHb MOJIMMEPHU3AIINU, CPEIHSS MOJICKYJISIpHAs Macca.
OCHOBHBIE METOJIbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COSIUHEHHUN — TOJMMEpHU3aIus 1
MTOJIMKOHIEHCAIIHSI.

IInacmmaccol  (noausmunex, NOAUNPONUNIEH, NOJUBUHUIXIOPUO, NOJUCTIUPOIL).
Hamypanvnoiti u cunmemuueckue xkayuyku (6ymaoueHosbwlil, XJ10pONPeHosblll U
uzonpeHoswlii). Bonokua: namypanvhble (XI0NOK, wepcmb, WENK), UCKYCCIMEEHHbIE
(ayemammnoe 8010KHO, BUCKO3a), CuHmMemuiecKkue (KanpoH u 1ascam).
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JKCIepPUMEHTATbHbIC METOAbI H3Yy4YeHHs BelIeCTB M X MPeBpalleH il
O3HakoMJIEHHE C 00pa3liaMy IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

Me:xnpeaMeTHble CBA3M

Peanm3amusi MEXNpPEAMETHBIX CBS3€H TpU M3YYCHUH OPTaHWYECKON XHMHH
B 10 kyacce oCymiecTBISI€TCA Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHSTHH, SBISIFONIUXCS CHCTEMHBIMH [JISI OTISIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHUKJIA.

OO0mume ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH,
TEOpHsl, aHalIU3, CUHTE3, KiacCU(UKAINS, IEPUOANIHOCTD, HAOIIOICHUE, N3MEPEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE.

®duzuka: Marepus, SHEPrusi, Macca, aToM, SJIEKTPOH, MOJIEKYJia, SHEPTeTUUECKHMA
YpOBEHb, BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHUE BEIIECTBa, (PU3MYecKue
BEJTUYMHBI U SIUHUIIBI UX H3MEPCHUSI.

buonorusa: knetka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OpraHu3Me,
dboToCcHUHTE3, OMOJIOTUYECKH AKTUBHBIC BEIECTBA (OCJIKH, YTIIEBOIbI, JKUPbI, DEPMEHTHI).

['eorpadusi: MuHEpandbl, TOPHBIE IOPOJbI, IOJIC3HBIC HMCKOMAeMbIe, TOILIMBO,
PECYPCHI.

TexHosorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIIHNE
CpenCcTBa, JEKaPCTBEHHbIE U KOCMETHYECKHE MPEenapaThl, MaTepHabl U3 UCKYCCTBEHHBIX
Y CHHTETUYCCKUX BOJIOKOH.

11 KJIACC

Teopernyeckue OCHOBbI XUMHUU

XVUMHUECKUI 37eMeHT. ATOM. Sapo aroMa, M30TOMbI. DJIEKTPOHHAs O0O0JIOYKA.
DHepreTHYecKue YypOBHH, IMOAYPOBHH. ATOMHBIC opOuTanmu, S-, P-, O- 3JIEMEHTHL
Oco0eHHOCTH pacipeieNIeHuUs SJICKTPOHOB MO0 OPOUTANIIM B aTOMaX 3JIEMEHTOB MEPBbIX
YETBIPEX MEPUOIO0B. DIICKTPOHHAS KOHPUTYpAITUS ATOMOB.

[Tepuonnyeckuii 3akoH u llepuoguueckass cucCTeMa XHWMHYECKUX DSJIEMEHTOB
J.UN. MenneneeBa. CBsi3b NEPUOIUYECKOrO 3akoHa W I[leproanyueckor CHCTEMBI
xumu4deckux 3yeMeHToB [[.M. MeHeneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOEHHSI aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XMMHYECKUX DJEMEHTOB U 00pa3yeMbIX HMU
MPOCTHIX M CJIOKHBIX BEHIECTB MO TPYyMIaM M NEpUOJaM. 3HAUYECHUE MEPUOIUYECKOTrO
3aKOHA B Pa3BUTUU HAYKHU.

Crtpoenue BemecTBa. XUMUYECKas CBA3b. BUIbl XuMUYeCKO# CBsI3U (KOBaJIEHTHAS
HEeMoJIIpHAsE W TOJsIpHAsi, HWOHHAS, MeTauindeckas). MexaHu3mbl 00pa30BaHUS
KOBAJICHTHON XMMHYECKOU CBsI3M (OOMEHHBIM M JTOHOPHO-aKIeNTOpHBIN). BomopogHas
CBSI3b. BalIeHTHOCTB. DJIEKTPOOTPULIATENBHOCTh. CTENEHb OKUCICHUSA. IOHBI: KaTHOHBI
Y AaHUOHBI.

12



BemectBa MOJEKYJISIPHOIO U HEMOJIEKYJSIPHOTO CTPOEHHUA. 3aKOH MOCTOSHCTBA
coCTaBa BellecTBa. THUIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOKMCTBA BELIECTB
OT THIA KPUCTAIUIMYECKON PEIETKH.

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

Knaccudukanus Heoprannueckux coeauHeHuil. HoMeHkaTypa HeopraHu4ecKuX
BEIIECTB. ['eHeTHyeckass CBSI3b HEOPraHWYECKUX BEUIECTB, IPUHAIIEKALINUX
K Pa3JIM4HBIM KJIACCaM.

Xumnueckas peakuus. Knaccupukanus XUMHYECKUX PeakUuid B HEOPraHUYECKON
U OpPraHUYECKOM XUMHUHU. 3aKOH COXPAaHEHHs MACChl BEUIECTB, 3aKOH COXPAHEHUS M
IIPEBPAILECHUS] SHEPTUU P XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pPa3NIU4YHBIX (akTopoB. OOpaTUMbIe
peakuyuu. XuMu4yeckoe paBHoBecre. DakTophl, BIUSIOIINE HA COCTOSIHUE XUMUYECKOTO
paBHoBecus. [Ipunuun Jle [larense.

Onextposnutuyeckass auccounanus. CunbHble U cialbble 31ekTpoiauThl. Cpena
BOJIHBIX paCTBOPOB BEILECTB: KUCIIas, HEUTpaJibHasl, eNouHas. [lonamue 0 6000poOHOM
noxasamene (pH) pacmeopa. Peakuun MOHHOTO oOMeHa. [ uopoaus HeopeaHuueckKux u
Op2aHUYecKUx eeuiecms.

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

JKCIEPUMEHTATbHbIC METOAbI H3YYCHHS BELEeCTB M UX MPeBpPaLlleHUH

Hemonctpauua Ttabmun «llepuoanueckas cucTeMa XHMMHYECKUX — AJIIEMEHTOB
JN.U. MenneneeBa», uzydeHUe MoOACNCH KPHUCTAIMYECKUX PEHIETOK, HAOIIOJCHHE
U OMNHMCAHHUE JIEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (pa3joXKeHUE NEepOoKCUia
BOJOPOJa B IPUCYTCTBUM KaTalau3aTropa, ONPEACIEHUE CpPeabl PAaCTBOPOB BEIIECTB
C IMOMOIIBI0 YHUBEPCAIBHOTO WHAMKATOpa, PEaKUUU HOHHOIO OOMEHa), MPOBEICHUE
NpPaKTUYECKON paboThl «BiusgHue pa3auyHbX (DAKTOPOB HA CKOPOCTh XMMHYECKOM
peaxkuum».

PacuérHble 3agaun
Pacué€thl 110 ypaBHEHHSIM XMMHUYECKUX PEAKLUH, B TOM YHCJIE TEPMOXUMHUYECKHUE
pPACYETHI, PACUYETHI C UCTIOJIb30BAHUEM MMOHSATHS «MACCOBast JOJISI BEIIECTBAY.

Heoprannuyeckasi xummust

Hemeramnel. Tlonoxenne HemeraimioB B llepuogmueckon cHUCTEME XMMHUYECKUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUsI aTOMOB. DU3NYECKHUE CBOMCTBA
HEMETAJUIOB. AJUIOTPOIMS HEMETa/UIOB (Ha MpUMEpe KUciaopoja, cepwl, Gocdopa u
yriepoaa).

XUMHUYECKUE CBONCTBA BaXXHEHIINX HEMETaUIoB (TaJIOTEHOB, CEpbl, a30Ta,
docdopa, yriaeposa U KpeMHHUSI) U UX COSTUHEHHUMN (OKCHAOB, KHUCIOPOJCOAEPKAIINX
KHCJIOT, BOJIOPOJIHBIX COCTMHEHU ).

[IpyuMeHeHne BaXXHENIINX HEMETAJIJIOB U UX COCAUHEHUM.
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Meramnel. Ilonoxenne wetaioB B llepuonnueckon cuCTEME XMMHUYECKHX
anemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHHMSI JIEKTPOHHBIX 000I0YEK aTOMOB
metaiioB. O6mme  ¢usnueckue cBoiicTBa MetauioB. CrutaBel  METaJJIOB.
DIEKTPOXUMHUYECKUI Psi/i HANPSYKEHNUI METAIIOB.

XUMUYECKUE CBOMCTBA BAKHEUIINX METAJJIOB (HATPHM, Kaluii, KalbIluid, MarHu,
AIFOMMHUN, IUHK, XPOM, YKEJE30, ME/Ib) U UX COCTUHEHUI.

OO6mue crocoObl monyueHus: MeTamwioB. Memannypeus. Kopposzusa memannos.
Cnocobvl 3auumul om xopposuu. ITpuiMeHeHne METaJIJIOB B OBITY U TEXHHUKE.

JKCNepUMeHTAIbHbIE METOIbI H3Yy4YeHHs BelleCTB M UX MpeBpaleHuii

N3yuenue xoimekuuu «MeTallibl U CIUIaBb», 00pa3lioB HEMETAIUIOB, pEIICHHUE
OKCIIEPUMEHTAJIbHBIX 3a/ad, HaONIOJCHHE U ONHMCAHHWE JIEMOHCTPAIIMOHHBIX M
Ja00paATOPHBIX ONBITOB (B3aUMOJICUCTBUE THAPOKCHUIA ATTFOMUHUS C PACTBOPAMHU KUCIIOT
U 1IeJI0Yel, KaYeCTBEHHBIC PEaKIIMM Ha KATHOHBI METAJLIIOB).

PacuéTHble 3agaun

Pacuétel Mmaccel BemiecTBa WiIM 00bEMaA Ta30B MO H3BECTHOMY KOJUYECTBY
BELIECTBA, Macce UM 00bEMY OJJHOTO M3 yYacCTBYIOIIMX B PEaKLIMU BELIECTB, PaCUEThl
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKLUU, €CIU OJHO W3 BEILECTB
UMEET NMPUMECH.

XuMus M ’KU3Hb

Ponp xumMum B o0ecne4eHHM SKOJOTMYECKOM, SHEPreTHYEeCKOW U IHILEBOU
0e30MacHOCTH, pa3BUTUU MeIUUMHBI. [[oHATHE O HAYYHBIX METOAAaX MO3HAHUS BEILIECTB
Y XUMUYECKUX PEAKIIUH.

[IpeacraBnenuss 00 OOIMMX HAYYHBIX MPUHIIMIAX MPOMBIIIICHHOTO TMOJYyYEeHUS
BAXKHEUIIINX BEUIECTB.

YenoBek B MUpE BEIIECTB U MATEPUAJIOB: BAXKHEUIIIME CTPOUTEIBHBIE MATEPUATIBI,
KOHCTPYKLIMOHHBIE  Marepuainbl, KpacKu, CTEKJIO, KEpaMHKa, MaTepuabl
JUTSL JIEKTPOHUKU, HAHOMATEPHUAJIbl, OPraHUYECKHE U MUHEPaAIbHbIE YAOOPEHHUS.

XAMHUS M 370POBbBE YEJNOBEKA: IMPABWIA HCIOJIB30BAaHUSA JIEKAPCTBEHHBIX
npenaparoB, IMpaBuia O€30MacHOTO0 HMCIHOJIb30BaHUS MPENapaTtoB OBITOBOW XWUMUU
B IIOBCEIHEBHOU JKU3HM.

MesxknpeaMeTHbIe CBA3H

Peanuzamus MeXnpeIMETHBIX CBSA3CH MPU M3YYEHUHW OOIIeH U HEOPraHHMYeCKOU
xuMuu B 11 Kjacce OCyIIeCTBISIETCS Yepe3 UCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAayYHBIX TIOHSATHUWA, TaK W TIIOHSITUW, SBISIOMIMXCS CHCTEMHBIMU IS OTAEJIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOI'O I[UKJIA.

OO0mIre ecTeCTBEHHO-HAYYHBIC TIOHATHSI: HAYYHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOPHsI,
aHanMM3, CHUHTE3, KiaccuduKaius, TEPUOJUIHOCTh, HAOMIOACHUE, DSKCIEPUMEHT,
MOJIEIIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®dusuKa: MaTepus, SHEPTUsl, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, U30TOTI,
PaOAaKTUBHOCTh, MOJIEKYJIA, YHEPTETUYECKU YPOBEHb, BEIIECTBO, TEIO, 00BEM,
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arperaTHoe COCTOSTHHE BEUIECTBa, (PM3MYECKUE BEIUYMHBI U €IUHUIBI UX U3MEPEHUs,
CKOpPOCTb.

buonorus: kinerka, opranusm, 3KocucTemMa, onochepa, MaKpo- 1 MUKPOIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepanbl, TOpPHbIE MOPOJbI, IMOJE3HBIE MCKOINAEMbl€, TOIUIMBO,
PECYpPCBIL.

TexHonorusa: XuMHYecKass MPOMBIIIEHHOCTb, METALUTyprusi, MPOU3BOACTBO
CTPOUTENIbHBIX ~ MAaT€pUAJIOB,  CEIbCKOXO3AWCTBEHHOE  MPOM3BOACTBO, IHUIIEBAs
IPOMBIIIEHHOCTD, dapmarieBTHUECKas MPOMBIIUIEHHOCTb, IPOU3BOICTBO
KOCMETHUUYECKUX  NpernaparoB, IPOU3BOACTBO  KOHCTPYKLHMOHHBIX  MAaTE€pHAJIOB,
AJIEKTPOHHAS MPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTUH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaet TpeOOBaHUA K pe3yJibTaTaM OCBOCHUS 00yUYarOIIUMHUCS
nporpaMMm cpefHero oOmiero o00pa3oBaHusl (JIUYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbIM). HaydyHo-MeToanueckoil OCHOBOM [JIsi pa3pabOTKU  IJIAaHUPYEMBIX
pe3yabTaTOB OCBOCHHUS MPOTPaMM CpPEIHEro o0Iiero o0pa3oBaHus SABIAETCS CHCTEMHO-
NEATEeIIbHOCTHBIN MOXO/I.

B cooTBeTrcTBUM C CHUCTEMHO-IIEATEIBHOCTHBIM TOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YJIhTATOB OCBOCHHMS MpeaMeTa « XUMUs» Ha YPOBHE CPETHETO OOIIEro
00pa3oBaHMs BBIIEIEHBI CIETYIOIINE COCTABIISAIONINE:

OCO3HAaHHME OOYYaIOIUMHCS POCCUHUCKOM TPaKJaHCKOM  HUIAECHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTA U CAMOONPEIEICHUIO;

HaJIM4Ue MOTUBAIIMU K 00YUYEHUIO;

LEJICHANIPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIECHUUW JUYHOCTH HA OCHOBE
KJTFOUEBBIX IICHHOCTEH U UCTOPUUYECKUX TPATUIIMKA 0a30BOM HAYKU XHMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOy4alolIUXCsl PYKOBOJACTBOBAaTbCS B CBOEH
JEATENbHOCTU [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, PUCYIIUMH LIEJIOCTHOM CUCTEME
XUMHUYECKOTO 00pa30oBaHus;

HaJU4KMe TPABOCO3HAHUS SKOJOTMYECKON KYJIbTYpPbl U CHOCOOHOCTH CTaBUTH LIEJIN
U CTPOUTH KU3HEHHBIE TUTaHBI.

JIngyHOCTHBIE PEe3ybTaThl OCBOCHUS NIPEAMETa « XUMHUS» JOCTUTAIOTCS B €IMHCTBE
y4eOHON M BOCIUTATEIBHOM JESATEIHPHOCTH B COOTBETCTBHUHM C TYMaHUCTUYECKUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU U U€aJIaMU POCCHICKOTO
rpakJIaHCKOT0 0O0IIECTBA, MPUHITHIMU B 00IIIECTBE HOPMAMU U TIpaBUJIaMU TTOBEICHUSI,
CIOCOOCTBYIOIIMMU TIPOIIECCaM  CaMOTIO3HAHUS, CAMOPAa3BUTHS M HPABCTBEHHOTO
CTaHOBJICHHSI JINYHOCTH O0YUYarOIIUXCS.

JIugyHOCTHBIE ~ pe3yibTaThl  OCBOCHUS  MpeaMeTa  «XUMHUS»  OTPaXKaroT
c(hOpMHUPOBAHHOCTh  OMbITA TO3HABATEJIBHOW W  TMPAKTUYECKOW JACSITEIbHOCTU
oOyyJaroumxcs o peaau3al NPUHATHIX B 00IIECTBE LICHHOCTEN, B TOM YUCJIE B YACTH:

1) rpasKaaHCKOr0 BOCIIMTAHNS:

OCO3HaHUSI OOYYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TpPaB M OOS3aHHOCTEH,
YBKXCHHUS K 3aKOHY U MIPABOIIOPSIKY;

MPEJICTABIICHHS O COMUAIBHBIX HOPMaX M MPaBHJIaX MEXIUYHOCTHBIX OTHOIICHHIMA
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JAEATCIBLHOCTH TMPH CO3MAHHU YYCOHBIX
MPOEKTOB, PEIICHUH Y4eOHBIX M IMO3HABATEIbHBIX 3a/a4, BBIMOJHEHHH XHMHUYECKHX
IKCIIEPUMEHTOB,
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CIIOCOOHOCTH ITOHMMATh U IMPUHUMATb MOTUBBI, HAMCPCHUS, JIOTUKY U aPTYMCHTbLI
APYTUuX IIPHU aHAJIU3C PA3JIMYHBIX BUI0B yqe6H0ﬁ JACATCIBbHOCTH,

2) MATPUOTHYECKOTO0 BOCTIMTAHHUS

IICHHOCTHOTO  OTHOILIECHUSI K HCTOPUYECKOMY W  HAydyHOMY  HaCJIECIHIO
OTE€YECTBECHHON XMMMU;

YBOKEHHUS K TIPOIIECCY TBOpYECTBA B OOJACTH TEOPUM U MPAKTUYECKOTO
MPUMEHECHUS XUMHUM, OCO3HAHMS TOTO, 4YTO JOCTW)KEHUS HAyKH €CTh pe3yJbTar
JUTUTEIBHBIX HAOJI0ICHHUH, KPOTIOTIUBBIX SKCIIEPUMEHTAIBHBIX TTOMCKOB, MTOCTOSTHHOTO
TpyAa YYEHBIX U MPAKTUKOB;

WHTEPECA U IMO3HABATEIBHBIX MOTHMBOB B IOJYYEHUH WU MOCICIYIOIIEM aHAIIN3E
nH(pOpMaIMK O MEePEIOBLIX TOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSI:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYyallud, CBA3aHHBIE C XUMUYECKUMH SIBJICHUSIMHU,
Y IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI
Y LIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBAPHUIIEH C MO3UIUN
HPABCTBEHHBIX U MPABOBLIX HOPM U OCO3HAHUE MOCIEICTBUI ITUX MOCTYIKOB,;

4) dpopMupoBaHHUA KYJIbTYPHI 310POBbSI:

MMOHUMAaHUs LIEHHOCTEN 3I0pOBOro M 6e30macHOro odpasa KU3HU, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (U3WYECKOMY U IICUXHYECKOMY
3J10pPOBBIO;

cOOMIO/IeHNsT TMpaBWJl OE30MAaCHOr0 OOpalleHus C BeEHIeCTBAMU B  OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JESITEIBHOCTH;

NOHMMaHUS LIEHHOCTU MPaBWJI UHJIMBUIYaJbHOTO U KOJUIEKTUBHOTO 0€30IacHOTO
NOBEJCHUS B CUTYALMX, YTPOXKAIOIIMX 340POBBIO U KU3HHU JIFOJIEH;

OCO3HAHUSl TOCJIEACTBUA W HENPUSATUS BPEAHBIX NPHUBBIUEK (yHOTpEOICHUS
QJIKOTOJIsI, HAPKOTHUKOB, KypEHUS);

5) TpyA0BOI0o BOCTIMTAHUS :

KOMMYHUKATUBHOW KOMITIETEHTHOCTH B y4€OHO-UCCIIE0BATEIBCKOM e TETHHOCTH,
0OIIIECTBEHHO TOJIE3HOW, TBOPUECKOM U IPYTHX BHIAX CSTCIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacCTHE B PCIICHUU MPAKTHUECKHX 3aJ1ad COIMAIbHON
HaIPaBJICHHOCTH (B paMKaxX CBOETr0 KJacca, IIKOJIbI);

WHTEpeCa K TPAKTHYCCKOMY HM3yYCHHIO TIpodeccwii  pa3numyHoro  poja,
B TOM YHCJIe HA OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HAHUN 110 XUMHH,

YBaXEHUS K TPYY, JIFOISIM TpyAa U pe3ybTaTaM TPYJAOBOU JEATEIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYyAIBHOW TPACKTOPUH 0Opa30BaHUS,
Oynymieit mpodeccur M peanu3alnud COOCTBEHHBIX JKHU3HEHHBIX IUIAHOB C Y4€TOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEW K XWMHU, HMHTEPECOB U TOTpeOHOCTEH
00I1IeCTBA;

17



6) IKOJIOTHYECKOro BOCIIMTAHUS:

HKOJIOTMYECKH II€JIECOO00Pa3HOr0 OTHOLIEHUS K MPHUPOJAE, KaK HCTOYHHUKY
CYyILIECTBOBAHMS )KU3HU Ha 3eMJIE;

INOHMMaHUsl TJ00AJIbHOIO XapakTepa 3KOJOTMYECKMX MpoOjeM, BIUSHUS
HDKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE IIPUPOJHON U COLMATILHOM CPELBI;

OCO3HaHUSI HEOOXOAMMOCTH HCIOIB30BAHUS JTOCTIKEHUN XUMUU JJISl PELICHHS
BOIIPOCOB PALMOHAIIBHOTO ITPUPOOIIOIb30BaHHS;

AKTUBHOI'O HEIPUATUS ACHUCTBHUM, NMPUHOCAIINX BPEI OKPYKAIOUIEH IPUPOIHOU
cpele, YMEHHs IPOTHO3UPOBATH HEOJIArONPHUATHBIE HSKOJIOTMUYECKUE IOCIIEACTBUS
IPEANPUHUMAEMBIX IEHCTBUM U PEJOTBPAILATD UX;

HAJIU4YMS PA3BUTOIO 3KOJIOTMYECKOTO MBIIUICHUS, 3KOJOTMYECKOW KYJBTYpBI,
ONbITa JEATEIBHOCTH 3KOJIOTMYECKOW HAIPABICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS
UMHU B NIO3HABATEJIbHON, KOMMYHUKATUBHOM M COLIMAIIBHOM MPAKTHKE, CIOCOOHOCTH U
YMEHUS aKTUBHO MPOTHUBOCTOATH UJIEOJIOTHU XeMO(oOuu;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKHU;

NOHUMAaHUs CeU(UKN XUMUU KaK HayKu, OCO3HaHUs €€ poju B (OpMHUPOBAHUU
paIlOHaIBPHOTO HAYYHOTO MBIIUICHUSA, CO3JaHUHM IIEIOCTHOTO  MPEJICTaBICHUS
00 OKpyXaromeM MHUpPEe Kak O €AMHCTBE MPUPOJIBI U YEJIOBEKa, B IO3HAHUU MMPHUPOTHBIX
3aKOHOMEPHOCTEHN U pellieHru MPo0IeM COXpaHEHUsI TPUPOTHOTO PABHOBECHUS,

yOeKIEHHOCTH B 0COO0I 3HAUMMOCTH XUMUH JJIsI COBPEMEHHOM ITUBUIIU3AIINH: B €€
TYMaHUCTHUYECKOW HAIpPaBICHHOCTH W BAXXHOW pOJM B CO3/JaHMM HOBOWM 0asbl
MaTepUANbHOW KYJIBTYpHI, PCHICHUH TJIOOATBHBIX MPOOJIEM YCTOWYHMBOTO Pa3BUTHS
YEeJI0BEYECTBA — CHIPhEBOM, SHEPTETUUECKOMN, TTUIIIEBOM U IKOJIOTUUYECKOM 0€30MacHOCTH,
B Pa3BUTUH MEAUIIMHBI, 00CCIIEUCHUHU YCJIOBHM YCIEUIHOTO TPyJa M IKOJIOTHYECKU
KOM(OPTHOM KU3HU KaXKJI0T0 YjIeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJOB ITO3HAHWS,
UCTIONb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH WCIIOJIB30BaTh MOJydyaeMble
3HAHUS JIJIS aHajdn3a U OOBSCHEHHUS SIBJICHUN OKPY’KAIOIIETO MUpa U MPOUCXOASAIINX
B HEM HM3MEHEHUH, YMEHHS JeliaTb 0OOCHOBAHHBIC 3aKJIIFOYCHHUS HAa OCHOBE HAYYHBIX
($haKkTOB ¥ UMEIOIIMXCS JAHHBIX C IEJIbIO TIOYUYEHUSI JIOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITEIHHO HCIOJIb30BaTh XUMHWUYECKUE 3HAHUS IS PEIICHHUS
po0JIeM B peaNIbHBIX KU3HCHHBIX CUTYaIIHSX;

MHTepeca K MO3HAHUIO U UCCIIEI0BATEIbCKON ACSITETbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHUIO,
K aKTHBHOMY TIOJIYYCHHIO HOBBIX 3HAHWUU 1O XMMHH B COOTBETCTBUHU C JKU3HCHHBIMH
MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSAM TpyJa B pa3iMyHbIX cdepax NpodecCHOoHATBHON
JeSITEIBHOCTH.
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METAINIPEJMETHBIE PE3YJIBTATbBI

MertanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YUeOHOTO MpeaMeTa « XUMUs» Ha YPOBHE
CpEemHero 00IIero 00pa3oBaHUs BKIIOYAIOT:

3HAYUMEIE TS dbopMupoBaHUS MUPOBO33pPEHUS 00yyarommuxcs
MEXKIMCIHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHAyYHbIe IOHSATHUS, OTpaXKarollue
[[EJTIOCTHOCTh HAYYHOM KapTHUHBI MUpa U CIEIU(PUKY METOAO0B MO3HAHMS, HCIIOJIb3yEMBbIX
B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPrus, SBJICHUE, MPOIIECC, CUCTEMA,
Hay4YHBIN (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIIEI0BaHUE,
HaOJII0/ICHNE, U3MEPEHHE, YKCIIEPUMEHT U APYTHE);

VHUBEpCAIbHBIC y4eOHBIC JCUCTBUS (ITO3HABATCIbHBIC, KOMMYHHUKATHUBHEIE,
peryJsaTuBHBIC), obecnieunBaromne GopMupoBanue (yHKIIMOHATBLHON T'PAMOTHOCTH M
COIMAJIbHOM KOMIETEHIIUH O0y4arolIuXCs;

CIIOCOOHOCTh OOYYArOUIUXCSl HUCIOJIb30BaTh OCBOCHHBIE MEXIUCIUILIMHAPHEIE,
MHPOBO33pPEHUYECKHE 3HAHUS U YHUBEPCAJIbHBIC YICOHBIC ICHCTBUS B TTIO3HABATEILHON 1
COLIMAIBHOM MPAKTHUKE.

MertanpeaMeTHbIC pe3yIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATLHBIMU YU4COHBIMH
M03HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JCHCTBUSIMH.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeiCTBUS
ba3oBble Jloruyeckmne 1eMCTBUSA:

CaMOCTOSTENbHO (POPMYIUPOBATh U aKTYaTU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPEAETATh LEIU ACATEIbHOCTH, 3a/1aBas NapaMeTpbl U KPUTEPUH UX TOCTHKEHUS,
COOTHOCHUTB PE3YJbTATHI ACATEIBHOCTH C IMTOCTABJICHHBIMU LIEIISIMU;

VICIIOJIb30BATh [PU OCBOCHUH 3HAHUM IIPUEMBI JIOTHYECKOTO MBILLICHUS — BBIJICIISTh
XapaKTEepHbIC MPU3HAKU TOHSITUNA M YCTAHABIMBATh MX B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME MOHATUS JIJIs1 OOBSICHEHUS OTICIbHBIX (PAKTOB U SBJICHUIA;

BBIOMpPATh OCHOBAHHS M KPUTEPUU ISl KiIacCU(UKAIIMKU BEIIECTB U XMMHYECKUX
peaKLHnii;

yCTAHABJIMBATh  NPUYUHHO-CJIECICTBEHHBIE  CBA3M  MEXAY  HU3y4aeMbIMHU
SABJICHUSIMU,

CTPOUTH JIOTUYECKHE PACCYXIACHUS (MHAYKTHBHBIC, NCTyKTUBHbBIC, [0 aHAJIOTHN),
BBISIBJISATH  3aKOHOMEPHOCTM M NPOTHUBOPEYUS B PAaCCMATPUBAEMbBIX SBJICHUSIX,
bopMyIUpPOBaThH BHIBOJIBI M 3aKJTFOUYEHUS,;

MPUMEHATh B IMPOLECCE NO3HAHUS, WCHOJb3YEMbIE B XWMHUU CHMBOJIMYECKHUE
(3HAKOBBIE) MOJIETTH, MPEOOPA30BBIBATH MOJICIBHBIC MPEACTABICHUS — XUMUYECKUM 3HAK
(cuMBOJI) BJeMeHTa, XuMHUueckas (opMmyJia, ypaBHEHHE XUMHUUYECKOM peakiuu —
IIPY PENICHUH YYeOHBIX TTO3HABATEIBHBIX U MTPAKTUIECKUX 3a]1a4, IPUMEHSATh Ha3BaHHBIC
MOJICJIBHBIE TPEACTABICHUS I BBISBICHUSA XapPAKTEPHBIX ITPU3HAKOB H3y4aeMbIX
BEIIECTB U XUMHUYECKUX PEAKIIHH.
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ba3oBble uccieaoBarejbCcKue 1eMCTBHS:
BJIaJIETh OCHOBAMH METOJ0B HAYYHOTO ITO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINIA;
dbopMyIUpOBaTH IS U 33]1a4d UCCIICIOBAHMS, UCITOIh30BaTh ITOCTABJICHHbBIC U
CaMOCTOATEIFHO C(HOPMYITMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA TO3HAHUS H
OCHOBBI JIsI (POPMHUPOBAHUSI THUIIOTE3bI MO MPOBEPKE MPABHIBHOCTH BBICKAa3bIBAEMBIX
CYXKICHHM;

BJIaJIETh HABBIKAMM CAMOCTOSITEILHOTO IUIAHUPOBAHUS U TIPOBEACHUS YUCHUYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsS HaOJI0JaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEIbHO TPOTHO3UPOBATh €ro pe3yibTar, (hopMymupoBaTh OO0OOIICHUS U
BBIBOJIbI OTHOCUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCICAOBAHUS, COCTABIATH
000CHOBaHHBIN OTYET O TIPOJICTaHHON padoTe;

pUOOpETaTh OMBIT YICHUIECKON UCCIICIOBATEIIbCKON U IMTPOCKTHOM JIeATEIIBHOCTH,
MPOSIBIISATh CHOCOOHOCTh U TOTOBHOCTB K CAMOCTOSITEIbBHOMY MTOMCKY METOJIOB PEILICHUS
MPAKTUYECKUX 3aJ1a4u, TPUMEHEHUIO PA3JIMUYHBIX METO/I0B MMO3HAHUSI.

Pab6ora ¢ undopmanueii:

OpPUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHHMKAX MH(pOpMaluu (Hay4HO-MOMYJsIpHas
JUTEpaTypa XUMUYECKOIO COJAEpKaHUs, CIpaBOYHbIE MOcoOus, pecypcbl MHTepHeTa),
aHAJIM3UPOBATh MH(OPMALIMIO PA3IMYHBIX BUAOB U (OPM IPEACTABICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

(opMyIHpPOBATH 3aMIPOCH] U PUMEHSATH PAa3JIMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
uH(popMau, HEOOXOUMOM /17151 BBITIOJHEHUS YY€OHBIX 3a/1a4 ONPEAEIEHHOTO TUIA;

npuoOpeTaTb  ONBIT  HUCHOJB30BAaHUS  MHPOPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHHA U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpPAaTh ONTHUMANbHYIO (DOpMY TpencTaBieHUs WHOOpMaIUu
(cxembl, rpaduKy, TUarpaMMbl, TAOIHUIIbI, PUCYHKH U IPYTUE);

MCIIOJIb30BaTh HAYYHBIM SI3bIK B KAaYECTBE CPEACTBA MPU pabdOTe C XUMHYECKOU
uH(popMaIMe: IPUMEHATh MEXIPEAMETHBIE (PU3NUECKHE U MAaTEMATUUYECKUE) 3HAKU U
CUMBOJIBL, (hOopMyJibl, a0OpeBUATYpPBI, HOMEHKIATYPY;

UCIOJb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPE/ICTBA
HaIJIS,IHOCTH.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE HeCTBUS:

3aJlaBaTh BONPOCHI IO CYIIECTBY OOCYKJaeMOoW TEeMbl B XOJAC JHajora
W/WIM  TUCKYCCHHM, BBICKAa3bIBaTh HWIACH, (POPMYJIUPOBATH CBOH  IPEUIOKCHHS
OTHOCHUTEJILHO BBITIOJHEHUS TPEUIOKCHHOHN 3a1a4H;

BBICTYIIaTh C TPE3CHTAlMEl PEe3yJIbTaTOB IO3HABATCIIBHON JCSITEIbHOCTH,
MOJYYEHHBIX CaMOCTOSITCIIBHO HWJIM COBMECTHO CO CBEPCTHHKAMM TIPU BBIOJHCHHUH
XUMHYECKOTO JSKCIICPUMEHTA, TPAKTHYECKOH pPabOTHI IO WCCIICOBAaHHIO CBOMCTB
U3ydaeMbIX BCILECTB, pealM3aluyd y4eOHOro MpoekTa W (OPMYJIMpPOBATH BBIBOJIBI
10 pe3yJsibTaTaM MPOBEACHHBIX UCCIICIOBAHHMIA MyTEM COTJIACOBAHUS TMO3UIMH B XOJIE
o0cyxIeHrsI 1 0OMeHa MHEHHUSMH.
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PerynsitTuBHble YyHUBeEpCaJIbHbIe Y4eOHbIE HeHCTBUS

CaMOCTOSITEJIbHO ~ IUTAHUPOBaTh M OCYILECTBJIATH CBOIO  ITO3HABATEIbHYIO
NesTeIbHOCTh, OmIpeAenss e€ Ielu U 3aJadyd, KOHTPOJIMPOBATH U IO Mepe
HE00X0IMMOCTH KOPPEKTUPOBATH MpeIaraeMblil aJITOPUTM JHCTBUI MPH BHITOJTHEHUH
y4eOHBIX M HCCIEAO0BAaTEIbCKUX 33/1a4, BEIOMpaTh Hanbomnee 3PPEeKTUBHBIN cIOCO0 UX
pelIeHus ¢ y4€ToOM MOTy4YeHHUsI HOBBIX 3HAHHUN O BEIIECTBAaX M XUMHUYECKUX PEaAKILIUsX;

OCYILECTBJIATh CAMOKOHTPOJIb CBOEH [EATEIIbHOCTH Ha OCHOBE caMoOaHalu3a U
CaMOOIICHKH.

IMPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpenMeTHble pe3ynbTaTbl OCBOEHHUSA Kypca «OpraHudeckas XUMHUs» OTPAXKAIOT:

c(OPMHUPOBAHHOCTH MPEACTABICHUN 0 XUMUYECKOW COCTABIISIOUIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MUPA, POJIM XUMHUH B TO3HAHUU SBJICHUN IPUPO/Ibl, B GOPMUPOBAHUU
MBIIUIEHUS U KYJbTYPhl JIMYHOCTH, €€ (DYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOM
JUISL PELIeHUs] TPAaKTHUYECKHUX 3a7ad U DKOJOTUYECKM OOOCHOBAHHOIO OTHOIIEHUS
K CBOEMY 370POBBIO U IIPUPOTHOM CPELE;

BJIQJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOPast BKIIIOYAET: OCHOBOIIOJIAraroIue
HNOHATUS (XUMHUYECKUN BJIEMEHT, aTOM, B3JIEKTPOHHas 00O0JOYKa aTroMa, MOJEKYyJIa,
BaJICHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, XUMHUECKAsl CBSA3b, CTPYKTypHas (opmyia
(pa3BépHyTas U COKpalEéHHast), MOJIb, MOJISIPHAs Macca, MOJISIPHBIN 00bEM, YIIIepOIHBIH
CKeJIeT, PyHKIMOHAJIbHAS TPYIINA, PaJUKal, U30MEpHUs, U30MEPbl, TOMOJIOTUYECKUH PSII,
TOMOJIOTH, YIJIEBOJOPOABI, KHUCIOPOX M a30TCOIAEpIKAIlue COECIUHEHUS, MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COECUHEHUS); TEOPUU U 3aKOHBI
(Teopust crpoeHust opranndeckux BeniecTB A.M. ByTiiepoBa, 3aK0OH COXpaHEHHsI MaCChI
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMUU; MUPOBO33pPEHUECKHE 3HAHUS,
JeXKalye B OCHOBE IMOHUMAaHUs NPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKHUX SIBJICHUM,
(akToNIOTUYECKUE CBEJEHUS O CBOMCTBAaX, COCTaBe, IOJIYYEHHMH M O€30MacCHOM
UCIIOJIb30BAaHUM BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
NEATEIIbHOCTH YEJIOBEKA;

CcOPMUPOBAHHOCTh YMEHUU BBIABIATH XapaKTEpHblE NPU3HAKU MOHITHH,
yCTaHABIMBAaTh UX  B3aUMOCBSA3b, MCIIOIB30BAaTh  COOTBETCTBYIOIIME  ITOHATHA
IIPU OTIIMCAaHNUH COCTaBa, CTPOCHMS M IPEBPALCHUN OPTaHUYECKUX COCIMHEHUN;

cOPMUPOBAHHOCTH ~ YMEHHMHM  HMCMOJB30BaTh  XMUMHUYECKYIO CUMBOJIUKY
JUTSL COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOM) hopmMy
OPTaHUYECKUX BELIECTB M YPABHEHUM XUMMYECKUX PEAKLMU, U3rOTAaBIMBATHL MOJEIIU
MOJIEKYJI ~OpraHMYe€CKMX BEILIECTB JUI1 HWIUIIOCTPAllMM HUX  XUMHUYECKOIO U
IIPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(OPMUPOBAHHOCTh YMEHUW YCTAaHABIMBATh MPUHAMJICKHOCTh H3YUYEHHBIX
OpPraHMYECKUX BEILECTB 10 MX COCTABY U CTPOEHUIO K ONpEeAeIEHHOMY KiacCy/Tpyrie
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coeAuHeHU  (YIJI€BOJAOPOAbI,  KHUCIOPOJ M  a30TCOJEpXKAlIUe  COEIUHEHMUS,
BBICOKOMOJICKYJIIPHbIE COCJIMHEHHUsI), JlaBaTh WM Ha3BaHHUS II0 CHUCTEMAaTHYECKOMN
Homenkimarype (IUPAC), a Takxke NPUBOJHWTH TPHBHAIBHBIC Ha3BaHUS OTACIBHBIX
OpPraHUYeCKUX BEIIECTB (3TUIJICH, MPOIMJICH, alleTUIICH, STUICHTIINKOJb, TIUIEPHH, (DeHOI,
dbopmanpaerua, aneTaibIeri, MypaBbHUHAs KHCJIOTa, YKCYCHash KHUCJIOTa, OJCHHOBAS
KHCJIOTa, CTEAPUHOBAS KUCIIOTA, TIII0K03a, (PPyKTO3a, Kpaxmall, MeJUTI0I03a, TIIUIIH);

c(hOpMHUPOBAHHOCTHh YMEHHUSI OTIPECIATh BUJIbI XUMHYECKOHN CBS3U B OPraHUYECKUX
coeMHEHUsIX (OMHAPHBIC U KPaTHBIC);

c(hOPMHUPOBAHHOCTh yYMEHHUS TPUMEHATH TMOJOXKEHUS TEOPHH  CTPOCHUS
oprannueckux BemniecTB A.M. BbytiepoBa 11 OOBSCHEHHST 3aBUCHMOCTH CBOWCTB
BEILIECTB OT MX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHS MacChl BEIIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTEepHU30BaTh COCTaB, CTpOeHHUE, (puznueckue u
XUMUYECKHAE CBOMCTBA TUITMYHBIX MPEICTABUTENICH PA3IUYHBIX KJIIACCOB OPTaHMYECKHX
BEIIECTB (METaH, 3TaH, THJICH, MPOMNWIEH, alleTuieH, OyTaauen-1,3, meTunOyTaaueH-
1,3, OeH30J, METAaHOJ, 3TAHOJ, ATWICHIJIMKOIb, TIUIEPUH, (EHON, areTalbIeTHI,
MypaBbUHasi U YKCYCHasl KUCIIOTBI, TJIIOKO3a, Kpaxmall, LEeJUTI003a, aMUHOYKCYCHas
KHUCIIOTAa), WJUTIOCTPUPOBATh T'E€HETUYECKYI0 CBA3b MEXIYy HHUMH YpPaBHEHUSIMHU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMA C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT,

c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTEpU30BaTh HWCTOYHUKHU YTIIEBOJOPOTHOTO
ChIpbs (HE(Th, MPUPOJHBIM Ta3, yrojib), CIOCOOBI MX MEPEPadOTKH U MPAKTHUECKOE
MPUMEHEHHUE TTPOIYKTOB MEpepadbOTKH;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOIUTH BHIYUCIICHUS TI0 XUMUYECKUM YPaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBAa HCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMU 10
U3BECTHBIM Macce, O0BEMY, KOJMYECTBY OJHOTO U3 HUCXOJHBIX  BEIIECTB
WM TIPOAYKTOB PEAKITHH );

c(hOpMHUPOBAHHOCTh YMEHUM BJIAJETh CUCTEMOM 3HAHMK 00 OCHOBHBIX METOJaxX
HAyYHOTO MMO3HAHMS, UCTIOJIb3YeMbIX B XUMHUHU MPU U3YyYEHUN BEIIECTB U XMMHUYCCKUX
ABJICHUN (HAONIOZCHUE, U3MEPEHHE, SKCIEPUMEHT, MOJCIUPOBAHUE), HCIIOIh30BaTh
CHUCTEMHBIC XUMUYECKUE 3HAHMS IS MPUHATHS PEIICHUH B KOHKPETHBIX JKU3HCHHBIX
CUTYaIMIX, CBI3aHHBIX C BEMIECTBAMHU U UX IPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHHMM COOJIOATh MpaBUiia MOJIb30BAHUS XUMHUYECKOU
MoCy10M 1 1abOpaTOpHBIM 000PYIOBAHUEM, a TAKXKE ITpaBUiia 0OpaIlIeHHs C BEIIECTBAMU
B COOTBETCTBUH C MHCTPYKITUSMH IO BBITIOJHEHUO JTA00OPATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpPMHPOBAHHOCT, yYMCHUH  IUIAHUPOBaTh W BBITIOJHATH  XUMHYCCKHM
OKCIIEPUMEHT (TIPEeBpAIIEHUs OPTaHWYCCKUX BEIICCTB TPH HArpeBaHWU, TMOJYyYCHUE
ATWICHA W W3yYCHHUE €T0 CBOMCTB, KAUECTBCHHBIC PEAKIIMM OPTaHUYECKHUX BEIECTB,
JeHaTypalys OeJIKOB MpH HarpeBaHUM, I[BETHBIC PEAKIIUM OCIKOB) B COOTBETCTBUU
C MpaBUJIaMU TEXHUKH O€30MaCHOCTH MPU OOPAIICHUH C BEIIECTBAMH U JTAOOPATOPHBIM
o0opynoBaHUEM, TPEACTABISTh PE3yJIbTAaThl XUMHUUYECKOTO SKCIEpUMEHTa B ¢dopMme
3alUCH YPABHEHUM COOTBETCTBYIONIUX PeaKIMil U GOpMyIUpPOBaTh BHIBOJBI HA OCHOBE
ATUX PE3YJIHTATOB;
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chOPMHUPOBAHHOCTh  YMEHUW  KPUTUYECKH  AHAIM3UPOBATH  XUMHUYECKYIO
uHOpMAIINIO, TOTYYaeMYI0 U3 PAa3HBIX UCTOYHHUKOB (CpeICTBa MAacCOBOM MH(pOPMAIIH,
WHTEepHET U Ipyrux);

c(hOpMHUPOBAHHOCTH YMEHUH COOIIOATh TIPABUIIA SKOJIOTHYECKHU MEISCO00Pa3HOTO
TIOBEZICHUS B OBITY U TPYJAOBOU JACSITEIBHOCTH B LEJISIX COXPAHEHUS CBOETO 370POBBS U
OKpY’Karollel NPUPOIHON Cpenbl, OCO3HABAaTh OMACHOCTh BO3ICHCTBHS Ha >KHUBHIC
OpraHu3Mbl ONPENICTEHHBIX OPTaHUYECKUX BEUIECTB, MOHMUMAas cMbIici nokazarens [T/K,
NOSICHATh HAa MpUMEpax CHOocOObl YMEHBIICHUS W MPEJOTBPAIEHUS HX BPEIHOTO
BO3/ICICTBHS Ha OPTaHU3M YEJIOBEKA;

g OOYyYaromMXCsi C OTPaHHMYEHHBIMH BO3MOXKHOCTSMHU 3/J0POBbS: YMEHHUE
OPUMEHSATh 3HaHUS OO0 OCHOBHBIX JIOCTYNHBIX METOJaX IIO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUM;

JUISL CTIETIBIX M CIA0OBUASIIMX OOYyYalOIIUXCS: YMEHUE MCHOJIb30BaTh PEbepHO
TOYEUHYIO cucTeMy oO0o3HadueHui JI. bpaiins uist 3anucu XuMu4ecKkux GopMyL.

11 KJIACC

[IpenMeTHBIe pe3ynbTaThl OCBOSHHUS Kypca «OOIias M HeopraHUYecKas XUMUS
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUIN: 0 XUMHUUECKON COCTaBIISIFONIEH €CTECTBEHHO-
HAay4yHOW KapTHHBI MHpa, pPOJM XHMHUU B T[IO3HAHUU SBJICHUM MPUPOJIBI, B
(GhOpMUPOBAHUM MBINIUICHUS U KYJIbTYPbl JIMYHOCTH, €€ (hYHKIIMOHATILHON IPAaMOTHOCTH,
HEOOXOIMMON JJI PEIICHHS TMPaKTHYECKUX 3a7ad M IKOJOTHMYECKH OOOCHOBAHHOTO
OTHOIIICHUS] K CBOEMY 37]0POBbIO U MPUPOJTHOU CpEJIE;

BJIAJICHUE CUCTEMOW XMMUYECKUX 3HAHUM, KOTOPas BKJIFOYAET: OCHOBOMIOJIATAIOIIINE
HOHATHS (XUMUYECKHI DJIEMEHT, aTOM, HM30TON, S-, P-, O- SIEKTPOHHBIC OpPOHTAIU
aTOMOB, VIOH, MOJIEKYyJIa, MOJIb, MOJIIPHBIN 00BEM, BaJICHTHOCTb,
3JIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCICHMS, XUMHUUYECKas CBsI3b (KOBaJICHTHas,
HMOHHAs, METAJJTMYECKasi, BOJOPO/AHAS ), KPUCTAIUIMUECKAs PEIIETKA, TUIThl XUMUYECKUX
peakiui, pacTBOp, AMEKTPOJIUTHI, HEATEKTPOIUTHI, HIEKTPOJIUTHIECKAS TUCCOILUAIINS,
OKHCJIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTh XHMHYECKOW peEakiuu, XUMHYECKOE
paBHOBECHE); TEOPUU M 3aKOHbI (TEOpUS DJICKTPOJUTHYECKON JIUCCOIMALINH,
nepuoanuecknii 3akoH J[.M. MenzaeneeBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH
COXpAaHEHUS W TPEBPAICHUS] SHEPTUHU NMPU XUMHUYECKUX PEAKIIUSIX), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKUM SI3bIK XMMHUHM, MHPOBO33PEHUECKHUE 3HAHUS, JIeKAIlME B OCHOBE
MOHUMAaHHUS TMPUIMHHOCTH W CHCTEMHOCTH XMMHYCECKHMX SIBJICHHUH, (DaKTOJIOTHUYCCKHE
CBEJICHUS O CBOMCTBAX, COCTaBE, MOJyUYeHUN U O€30IMaCHOM UCIOJIb30BAaHUHU BAKHEHIIINX
HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOMN JEATEILHOCTH YEIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHUM BBISBIATH XapPAaKTEPHbIC TMPU3HAKU TOHATHHA,
YCTAaHABJIMBaTh MX  B3aWMOCBSI3b, HCHOJIb30BaTh COOTBETCTBYIOIIME  MOHSTHUSA
MIPU ONTMCAHUM HEOPTaHUYECKUX BEIIECTB U UX MPEBPaICHUI;
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chOpPMUPOBAHHOCTh ~ YMEHHMM  HCHOJB30BaTh  XUMHYECKYIO CUMBOJIUKY
JUIS  COCTaBieHUA (OpPMYT BEIIECTB U YPaBHEHHHW XUMHUYECKHX  PEaKIIHi,
cucreMatnueckyro HomeHkiarypy (IUPAC) u TpuBmanbHbIe Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BEIECTB (YrapHbIN Ia3, YIJEeKUCIbIA ra3, aMMHaK, rauiéHas U3BeCTb,
HeraméHasi U3BeCThb, MUThEBasl COAA, MUPUT U APYTHUE);

c(OpPMUPOBAHHOCTh YMEHUU OIpPENeNsATh BaJCHTHOCTh U CTENEHb OKUCICHHS
XUMHUYECKUX JIEMEHTOB B COEIMHEHHSX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOW CBSI3U
(KkOBaJIeHTHasi, MOHHAsl, METAJUIMYECKas, BOJAOPOAHAs) B COEAMHEHMSX, THUII
KPUCTAJUIMYECKON PEIIETKY KOHKPETHOTO BELIECTBA (ATOMHAs, MOJIEKYJIIpHAsl, HOHHA,
MeTaJIJIMYECcKast), XapaKkTep Cpelibl B BOAHBIX PACTBOpPaX HEOPTaHUUYECKUX COETUHEHUI;

c(OpPMUPOBAHHOCTh YMEHUH YCTAaHABIMBAaTh MPUHAMJIEHKHOCTh HEOPraHUYECKUX
BELIECTB II0 UX COCTAaBY K ONPEAENEHHOMY KiacCy/Tpylie COeIWHEHUH (IIpOCThIe
BEILIECTBA — METAJUIbl MU HEMETAJUIbl, OKCHIbl, OCHOBAHMS, KHUCIOTHI, amM(pOTEpHbIE
TUJPOKCHUIBI, COJIN);

c(OPMHUPOBAHHOCTh YMEHHUM pPACKpbIBaTh CMBICI IEPUOJAMYECKOTO0  3aKOHa
JI.1. MenneneeBa U 1€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTENbHYIO U
IPOTHOCTHYECKYIO (PYHKIIUH;

c()OPMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh JJIEKTPOHHOE CTPOEHUE aTOMOB
XUMHYECKUX 3eMeHTOB 1-4 mnepuonoB Ileprogudeckoll cHCTEMBl XHUMHUYECKHUX
anemenToB J[.M. MeneneeBa, UCTIONb3ys MOHSITUS «S-, P-, -3JIEKTPOHHBIC OpOUTAIINY,
«OHEPTreTUYECKHE YpPOBHW», OOBACHATH 3aKOHOMEPHOCTM W3MEHEHHS CBOWCTB
XUMHYECKUX AJIEMEHTOB M UX COEIMHEHMI IO nepuojaM M rpynnam Ilepuoanueckoi
CHCTEMbI XUMHUYeCKuX djieMeHToB /.M. Menaencena;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XUMUUYECKHUE
CBOMCTBa  HEOPraHMYECKHMX  BEIIECTB  pA3JIMYHBIX  KJIACCOB,  IMOATBEPXKIATh
CyIIECTBOBAHME TE€HETUYECKOM CBSI3M MEXJAY HEOPraHWYECKHMMH  BEIECTBAMM
C ITIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKLINM;

c(OPMUPOBAHHOCTh yYMEHHUS  KIACCU(DUIMPOBATH  XUMUYECKHE  PEAKIHH
N0 Pa3jIUYHbIM MpU3HAKaM (YUCIY M COCTaBy pEarupyromux BEUIECTB, TEMJIOBOMY
ahdekTy peaknuu, H3MEHEHUIO CTETNCHEH OKHCISHUS JJIEMEHTOB, OOpaTHUMOCTH
pEeaKlMK, Y4acCTHIO KaTajIn3aTopa);

c(OpPMUPOBAHHOCTh YMEHUN COCTABIISITh YPaBHEHUS PEaKUUil pa3iIUyYHbIX TUIIOB,
MOJIHBIE M COKpAILIEHHbIE YpAaBHEHMS PEAKIMi MOHHOTO OOMEHA, YYUThIBAsl YCIOBHS,
IIPU KOTOPBIX ATH PEAKIUU UAYT A0 KOHLIA;

chOpPMUPOBAHHOCTh ~ YMEHUH  MPOBOJUTH  pPEaKIMH,  MOJITBEPKIAIOLINE
KAUECTBEHHBIN COCTAB Pa3JIMYHBIX HEOPraHWYECKHUX BEUIECTB, PACIIO3HABATH OIBITHBIM
NyTEM HOHBI, IPUCYTCTBYIOLIME B BOJAHBIX PACTBOPaX HEOPTraHUYECKUX BEUIECTB;

chOPMUPOBAHHOCTH ~ YMEHHMM  pacKkpbiBaTh  CYHIHOCTb  OKHCIUTENbHO-
BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO OallaHca 3TUX
peaKLuii;
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c(hOPMHUPOBAHHOCTh YMEHUU OOBICHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peaknuu OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHHS XUMHUYECKOTO PaBHOBECHUS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (mpunuui Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHUU XapaKTEPHU30BATh XHUMHYECKHUE MPOIIECCHI, JICHKAIIHIEC
B OCHOBE MPOMBIIUIEHHOTO TMOJYy4YEHUSI CEPHOM KHUCJIOTHI, aMMHaka, a TaKkKe
c(hOpMUPOBAHHOCTD MPEJCTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIAX U IKOJIOTUUECKHUX
mpobeMax XUMHIECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHU MPOBOJAUTH BBIYUCICHUS C HCTIOJIb30BAHUEM TTOHSITHS
«MaccoBas J10J1s1 BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHUN Ta30B MPU XUMUYECKUX
peaKkIusIX, MacChl BEIIECTBA WK 00BEMA Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEaKI[MU BEIIECTB, TEIJIOBOrO d(dekra
pEaKIMy Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChl BEUIECTB, MPEBPAIICHUS U COXPAHEHUS
SHEPIUH;

c(hOpMHUPOBAHHOCTh YMEHMI COONIOJaTh MpaBUjia MOJb30BAHUS XUMHYECKOU
MOCy 101 1 1abOpaTOPHBIM 000PYI0BAHUEM, a TAKXKE IIPaBUiIa 0OpaIlleHUsI C BEIIECTBAMU
B COOTBETCTBUH C MHCTPYKIUSIMU 10 BBITMOJIHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMUPOBAHHOCTh ~YMEHUW IUUJIAHUPOBATb U BBINOJHATH  XUMHUYECKUH
OKCIIEPUMEHT (pa3joKEeHUE TMEepOKCUIa BOJOPOJa B TMPUCYTCTBUU KaTalu3aropa,
ONPENEIICHUE CPEAbl PACTBOPOB BEILIECTB C MOMOIIBK) YHHUBEPCAIBHOTO HHAMKATOPA,
BIIMSIHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PEAKIIUU, PEaKIMhd UOHHOTO
oOMeHa, KaueCTBEHHBIE PEaKIMK Ha CyIb(har-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH
aMMOHHUSI, pEIIEHNE AKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMaM «Metamibsy u « HemeTramibi»)
B COOTBETCTBUU C MPaBUIIAMU TEXHUKHU O0€30MACHOCTH TIPH OOpAICHUH C BEIIECTBAMU U
7a00paTOpHBIM  O0OpYJOBAaHHWEM,  MPEACTABISATH  PE3YyIbTaThl  XMUMHYECKOTO
JKCIepuMeHTa B (opMe 3alucu YpaBHEHUW COOTBETCTBYIOUIMX pEaKuil U
(bopMyIMpOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

chOPMHUPOBAHHOCTh ~ YMEHUW  KPUTHUYECKH  aAHAJIM3UPOBATh  XUMHUYECKYIO
uH(pOpMaIMIO, TOJY4aeMyld M3 pa3HbIX MCTOYHUKOB (CpencTBa  MacCcOBOM
KOMMYHUKaIK, THTEpHET U IpyTrux);

c(hOpMHUPOBAHHOCTH YMEHUH COOJIIOAAThH ITPaBUiia SKOJOTHUECKH 11€JIeCO00pa3HOTO
MOBEJICHUS B OBITY U TPYAOBOM JEATEILHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/I0POBbS U
OKPY)KaroIEW MPUPOJHOM Cpelibl, OCO3HABaTh OIMACHOCTb BO3JCWCTBUS HA >KUBBIC
OpraHu3Mbl OMpeeEHHBIX BellleCTB, MOoHUMas cMmbica nokazatens IIJIK, mosicHATh
Ha TIPUMEPaxX CHOCOOBI YMEHBIIICHUS U MPEIOTBPAIICHHS UX BPEIHOTO BO3IACHCTBUS
Ha OpraHu3M 4YeJIOBEKa;

JUIT  O0yYaroluXxcsi C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3/IOPOBBS: yMEHHUE
NPUMEHSThL 3HAaHUS OO0 OCHOBHBIX JIOCTYMHBIX METOJaXx TO3HAHMUS BEUIECTB U
XUMHUYECKUX SIBJICHUH;

JUTSL CJICTIBIX M CJIA0OBUSIIMX OOYYAIOIIUXCS: YMEHHE HCIOIb30BaTh PelbedHO
TOYEUYHYI0 cucTeMy oO0o3HaueHuit JI. bpaiins st 3anucu XuMu4eckux Gopmyi.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Haumenosanue
No KomnuuecTtBo OCHOBHBEIE BUEI JIEATEIILHOCTH
pa3aenoB U TEM [IporpammHoOe coaepxanue
n/n 4acoB oOy4Jaronmxcs

y4eOHOro npeaMera

Pa3n

ea 1. Teoperuueckue oc

HOBBbI OpraHu

YeCcKOM XUMHUM

1.1

[Ipenmer
OPraHUYECKON XUMUH.
Teopus cTpoeHus
OpPTraHUYECKUX
COeIMHEHNH

A.M. bytneposa

3

[IpenmeT opraHMYeCKON XUMUH:

€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HAYEHHE B MOJTYYCHUHU HOBBIX BEIIECTB
Y MaTepuainoB. Teopus CTpoeHHs
OPTraHUYECKUX COCAUHECHUIN

A.M. bytnepoBa, €€ OCHOBHBIE
nosioxxenusi. CTpyKTypHbI€ POPMYJIBI
OpraHUYEeCKUX BeLIeCTB. | omouorus,
n3oMepusa. XMMUYECKas CBS3b

B OPTaHUYECKUX COCAMHEHUSAX: KPATHbBIC
CBSI3H, G- U TT-CBSA3U.

[IpencraBnenue o KIaccUPpUKAIUH
OpraHnveckux Beuiects. Homenkiarypa
OPraHUYECKUX COCTMHEHUHN
(cucTeMatnueckas) U TpUBUAJIbHbBIC
HA3BaHUS BAXHEUIINX MIPEACTABUTEIIEH
KJIACCOB OPTaHUYECKUX BEILIECTB.
IKCIEPUMEHTAIbHbIE METO/bI
U3y4YeHHS BELeCTB U UX NpeBpPalleHHH:

PackpbIBaTh CMBICI N3y4aeMBbIX
MOHATUM (BBISIBJISITh UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABINBATh UX
B3aUMOCBS3b.

[IpuMeHsATh MOJIOKEHUSI TEOPUU
CTPOEHHUS OPraHUYECKUX BEIIECTB

A. M. bytnepoBa ajis1 00bICHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX
COCTaBa U CTPOCHHSI.

Hcronbs30BaTh XUMUYECKYHO CUMBOJIMKY
JUTSI COCTaBJICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpAIEHHOMN ) POopMYIT OpraHUIECKUX
BEILECTB.

Onpenensatb BUIIbI XUMUYECKON CBA3U
(omuMHapHBIE, KPATHBIE) B OPTaHUYECKUX
COEIMHEHHUSIX.

PackpsIBaTh posib OpraHM4ECKON XUMUH
B IIPUPOJIE, XapaKTEepU30BaTh €€
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e JlemoHCTpauu:

— O3HaKOMJIEHHE C 00pa3lamMu
OpraHUYeCKHUX BEIECTB U MaTepUaIaMU
Ha UX OCHOBE;

— OTBITHI MO MTPEBPALLEHUIO
OpPraHUYECKUX BEIIECTB MIPH HarPEBAHUU
(n1aBnieHue, oOyTIIMBaHKUE U TOPEHUE).

e JlaGopaTopHBIE OMBITHI:

— MOJEIMPOBAHNE MOJICKYJIT
OpPraHUYECKUX BEILECTB

3HAaYE€HUE B KU3HHU YEIOBEKA,
WUTFOCTPHUPOBATH CBS3h C APYTHMHU
HayKaMH.

HabmronaTh 1 ONMCHIBATh
JIEMOHCTPAIIMOHHBIC OIBITHL; IPOBOIUTH
Y OMHCHIBATH JJAOOPATOPHBIE OTBITHI U
MPaKTHYECKHUE PabOTHI

Hroro no pazneny

Pa3znen 2. YriieBoaopo/bl

2.1 | IIpenenvHbIC
YTIEBOJIOPOABI —
aJIKaHbI

AJIKaHBI: COCTaB U CTPOECHUE,
TOMOJIOTUYECKHN psAl. MeTaH u 3TaH —
IIPOCTENIINE IIPEACTABUTENIN AJIKAHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
bu3nYecKue 1 XMMUYECKHE CBOMCTBA
(peakuuy 3aMenIeHUs] U TOPEHUS),
Hax0XJICHUE B IPUPOJE, IOIYYEHNE U
IPUMEHEHUE

2.2 | HempenenbHbIe
YTJIEBOAOPOIBIL:
QJIKEHBI, AJIKAJVEHBI,
AJIKUHBI

AJIKEHBI: COCTaB U CTPOECHHUE,
TOMOJIOTUYECKHAN psAsl. DTUIEH —
MPOCTEUIINI TPEACTABUTEID AJIKEHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
bu3nYecKue 1 XMMUYECKHE CBOWCTBA
(peakiuu ruIpupOBaAHHS,
raJIOreHUPOBaHUs, THIpaTaLliH,

PackpbiBaTh CMBICIT N3YyYaE€MbIX
MOHATUM (BBISIBJISITh UX XapaKTEPHbBIC
MPU3HAKH), YCTAaHABIUBATH UX
B3aMMOCBS3b, HCII0JIb30BATh
COOTBETCTBYIOIIUE TTOHSATHUS

MIPU OMMCAHWUU COCTaBa, CTPOCHUS U
MPEBPAILICHUN OPTraHUYECKUX
COEJIMHEHUN.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUUISL COCTABJICHHS] MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaII¢HHON ) POopMYJT OpraHUIECKUX
BEIIIECTB.

YcraHnaBauMBaTh NPUHAMJIEKHOCTD
BEILIECTB K ONPEICIICHHOMY KJIacCy

27



OKHCJICHHUSI U TTOJTUMEPHU3aIiN )
HaxO0XJICHUE B IPUPOJIE, TOITYUEHUE U
MIPUMEHCHHUE.

Ankanuensl: OyragueH-1,3 u
MeTWIOyTagaueH- 1,3, XuMmuueckoe
CTPOCHHE, pEaKIUs MOJIUMEPU3ALINH,
MIpUMEHEHHUE (1711 CUHTE3a
MIPUPOHOTO U CUHTETUYECKOTO
Kay4dyKa U PE3UHBI).

AJNKWHBI: COCTaB B 0COOEHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUM PSIJI.
ALleTUIIEH — NPOCTEUIIAN
MPEJICTAaBUTENh AJTKMHOB: COCTAaB,
XUMHUYECKOE CTpOoeHUE, (PU3NUCCKHUE U
XUMHUUYECKHE CBOMCTBA (peakinu
TUAPUPOBAHUS, TAIIOTCHUPOBAHUS,
rUpaTaluy TOPEeHUs ), HAXOXKJICHUE

B IIPUPO/IC, TIOJTYYEHHUE U IPUMEHEHHUE

2.3

ApomMaTuyeckue
YTIEBOAOPOIbI

ApeHbl: O€H30J1 ¥ TOJYOJ, COCTaB,
XUMHUYECKOE CTPOEHUE MOJIEKYI,
buznyecKre U XUMHUECKHUE CBOMCTBA
(peaxkuuu rajJoreHUpOBaHUs U
HUTPOBAHMUSI), OJyYCHUE

U npuMeHeHue. BiusiHue Oenzona

Ha OpraHu3M 4YesioBeka. ['eHeTnueckas
CBSI3b YTJIEBOJOPOIOB

YTJIEBOJIOPOJIOB IO COCTaBY U
CTPOCHHIO, Ha3bIBATh UX

M0 CUCTEMATUYECKOW HOMEHKJIIATYPE;
MIPUBOJIUTH TPUBHAIBHBIC HA3BaHUS
OT/ICJIbHBIX MIPEACTABUTEIICH
YTJIEBOJIOPOJIOB.

Onpenenste BUABI XUMUYECKOUN CBA3U
B MOJIEKYJIaX yTJI€BOJAOPO/IOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIIMOHHOMN CITIOCOOHOCTH
YTJIEBOJIOPOIOB OT KPAaTHOCTH
KOBaJICHTHOM CBSI3H.
XapakTepu30oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, (U3nIecKue u
XUMHYECKHUE CBOMCTBA, BAXKHCHUIITHE
CIOCOOBI MOTYYEHUS] TUITUYHBIX
MIPEJICTAaBUTENICH Pa3IMUHBIX KJIACCOB
yIIeBOAOPOA0OB (MeTaHa, 3TaHa,
ATUJICHA, alleTUIICHa, OyTaaueHa -1,3,
OeH3071a, TOJIyoJ1a).

BbISIBISITh TEHETUUECKYIO CBSI3b MEKIY
YTJIEBOJIOPOIaMH U TIOATBEPKAATh €€
HaJIM4KUE YPaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIMi C UCTIOJIb30BAHUEM

CTPYKTYPHBIX (hOPMYII.
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2.4

[Ipuponansie
UCTOYHUKHU
YIJIEBOAOPOIOB U UX
nepepadboTKa

[Tpuponnsrii ra3. [lonyTHbie HEDTAHBIE
ra3el. HepTh 1 €€ mpoucxoxaeHue.
Crioco6s1 iepepaboTku HeDTH:
MEePEroHKa, KPEKUHT (TEPMUYECKUH,
KaTanuTudeckuii). [IpoayKTh
nepepaboTku HeTH, UX TPUMEHEHUE
B IIPOMBIIIJIECHHOCTH U B OBITY.
KameHHbI yroiab U IPOYKTHI €r0
nepepadoTKu.

JKCIePUMEHTAIbHbIE METObI
N3y4eHHs BelleCTB

U MX NpeBpalleHmii:

e /lemOoHCTpanuu:

— xomtekiuu «HedpTe» u «Yromby;

— BuaeodparmeHT «Bynkanuzanus
PE3UHBDY.

e JlaGopaTopHBIE OMBITHI:

— Ka4ECTBEHHOE OIPECIICHUE yIiiepoia
Y BOJIOPOJIa B OPraHMYECKUX BEIECTBAX;
— O3HaKOMJIEHHE ¢ 00pa3lamMu
MJIaCTMAcC, KAy4YyKOB M PE3UHBI;

— MOJIEJIMPOBAHUE MOJIEKYJI
YTJIEBOJIOPOJIOB U
raJIOr€HOIPOU3BOAHBIX.

e [IpakTnueckue pabOTHI:

No 1. IlonydeHue sTujieHa U U3yUYECHUE
€ro CBOMCTB.

XapakTepu3oBaTh UCTOUYHUKH
YTJIEBOIOPOAHOTO CHIPhS (HEPTD,
MPUPOIHBIN ra3, yroyb), CiocoObl UX
nepepadoTKU U MPAKTUYECKOE
PUMEHEHHE TIOy4YaeMBbIX POAYKTOB.
Hcrnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/IbI [TI03HAHUS — IIPOBE/ICHUE,
HaOJI0ICHUE U ONTMCAHUE XUMHUYECKOTO
HKCIIEPUMEHTA (JJAOOPATOPHBIE OIBITHI U
MPaKTUYECKHUE PadOThI).

CrnenoBathb mpaBuiiam 0e30macHOM
paboThI B 1abopaTopuu

IIPU UCTIOJIb30BAHUN XUMHUYECKOM
Nocyzbl ¥ 000pYyIOBaHUS, a TAKXKe
npaBuiiaM 0OpallleHUsl C BEIIECTBAMHU

B COOTBETCTBUH C UHCTPYKIUSIMHU
BBITIOJTHEHUSI TaOOPATOPHBIX OIBITOB U
MPaKTUYECKUX padOT MO MOJYUYECHHIO U
U3YYEHHUIO OPraHUYECKUX BEIIECTB.
[IpencraBasTh pe3ybTaThl
AKCIIEpUMEHTa B (popme 3anucu
YPaBHEHUM COOTBETCTBYIOIINX PEAKLIUN
U JIeTIaTh BBIBOJBI HA UX OCHOBE.
[TpoBOAUTH BBIUKCICHHUS

JUTSL ONIPEICIICHUSI MOJIEKYIISIPHOM
(GhopMyJIbl OPTaHUYECKOTO BEIIECTBA,
[0 YPAaBHEHUIO XMMHUECKON PEaKIINU.
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e PacuérHbie 3a1aun:

— OMNpENIENIEHNE MOJIEKYJIIPHON
(GhopMyJIbl OPraHUYECKOTO BEIIECTBA

10 MaCCOBBIM JIOJISIM aTOMOB
XUMHYECKUX 3JIEMEHTOB;

— Ppacu€Thl IO YPABHEHUIO XUMUUYECKOM
peakimu

CamMoCTOSTENBHO MIAHUPOBATH U
OCYILECTBIISITH CBOIO IIO3HABATEIBHYIO
JIESITENbHOCTD; IPUHUMATh AKTUBHOE
y4acTue B TPYIIOBOM yueOHOU
JIEATEIIbBHOCTH

Hroro no pazneny

13

Pa3nen 3. Kucaopoacoaep:kaiine opraHndeckKue coeTnHeHUsI

3.1

Crouptel. @eHoa

3

[IpenenpHble OTHOATOMHBIC CITUPTHI:
METaHOJ U 3TAaHOJI, XUMHYECKOE
CTpOeHHE, PU3NUECKUE U XUMUYECKUE
CBOMCTBA (pEaKLMH C aKTUBHBIMHU
MeTajlaMH, TaJJOT€HOBOJIOPOIaMHU,
ropeHue), npuMeHeHnue. Bogopoanas
CBs13b. DU3MOJIOrHYECKOE JCHCTBHUE
METaHOJIa U ATaHOJIa Ha OpraHu3M
YyeJIOBEKa.

MHOroaroMHbI€ CIUPTHI: STUICHTJIMKOJIb
U TJIMIEPUH, XUMUYECKOE CTPOCHHUE,
(bU3MYECKUEe U XUMUYCCKHUE CBONCTBA
(B3auMOAEHCTBHE CO MIECTOYHBIMU
MeTaJlJTaMU, KAYeCTBEHHAs PeaKIIHs
Ha MHOTOAQTOMHBIE CITUPTHI).
duznonorunueckoe AeHCTBUE

Ha opraHu3M uesoBeka. [I[pumenenue
[JIMIEPUHA U ATUICHTIIUKOJIS.

PackpbIBaTh CMBICH H3y4aeMbIX
MOHATHUM (BBISIBISATH UX XapaKTEPHbBIE
MPU3HAKH ), YCTAHABJIMBATh UX
B3aMMOCBS3b, HCII0JIb30BATh
COOTBETCTBYIOILIHE ITOHSATHS

MIPU OMMCAHUU COCTaBa, CTPOCHUS U
MPEBPAIIEHUN OPraHUYECKUX
COETMHEHU.

Hcnonb30BaTh XUMUYECKYIO CHMBOJIUKY
JUISl COCTaBIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHON) PopMyIT OpraHM4eCKuX
BEILECTB.

VYcranaBiauBaTh NPUHAMJICKHOCTD
BEILECTB K OMNpPEIEIEHHOMY KJlaccy
10 COCTAaBYy U CTPOCHUIO, HA3bIBATh UX
10 CUCTEMATUYECKON HOMEHKIIATYPE;
MIPUBOJUTH TPUBUAIIbHBIE HA3BAHUS
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®enoin. CTpoeHnEe MOJIEKYIbI,
du3nvecKne u XUMUYECKIE CBOWCTBA
¢denona. TokcuyHOCTH peHOTA, €TO
¢duznonoruueckoe aecTere

Ha OpraHu3M 4enoBeka. [[pumeHenue
dbenona

3.2

ANBaeTHIbI.
KapOoHOBBIE KHUCITOTHI.
CrnosxHble 3Qupbl

Anpaerunbl: GopMalIbIeTH U
aleTanbAeTh, XMMUYECKOe CTPOCHHUE,
bu3NYeCcKre M XUMHYECKHIE CBOMCTBA
(peakIu OKMCIICHHS 1 BOCCTAaHOBJICHHSI,
KaueCTBEHHbBIC PEAKIIMHU ), TOTyUYCHHUE U
MIPUMEHEHUE.

OIHOOCHOBHBIE IPEAECTBHBIC
KapOOHOBBIE KUCIIOTHI: YKCYCHAsI
KHUCJIOTa, XUMHUYECKOE CTPOCHHUE,
bU3NYeCcKue 1 XUMHYECKHIE CBOMCTBA
(oOmiue cBoiicTBa KUCIOT, peaKus
TEpUPUKALINN ), TOTYICHHUE U
npumeHeHne. CTeapruHOBas U OJICMHOBAS
KHUCJIOTHI KaK TPEJICTABUTEIN BBICIIINX
KapOOHOBBIX KMCJIOT. MbIa KaK coJin
BBICIINX KapOOHOBBIX KUCIIOT, UX
MOIOILIEE TEUCTBUE.

CnoxHbIe 2QUpPHI KaKk TPOU3BOIHBIC
KapOOHOBBIX KUCIHOT. [ uaponu3
CIOXHBIX 3pupoB. Kupsl kak

OTACIBHBIX MPEACTABUTEICH

KU CJIOPOJICOJIEPIKAIINX COCTMHEHMUIA.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
MIpUMEHEHHE, (PU3UYECKUE U
XUMHYECKHUE CBOMCTBA, BaXKHCHUIIIHEC
CIIOCOOBI MOTYYEHUS] TUTUYHBIX
MIPEJICTABUTEINICH Pa3IMUHBIX KJIACCOB
KUCJIOPOJICOJIEPKAIIMX COCTUHEHUIN
(MeTaHoIa, 3TaHOJIA, TJIMIICPUHA,
dbenona, hopmapaeruia,
aleTanbIeruaa, YKCyCHOM KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
L[EJUTIOJI03b1 ); BBISIBIISATh T€HETUYECKYIO
CBSI3b MEXK]ly HUMU U TIOATBEPKAATh €€
HaJIMYKME YPABHEHUSIMH
COOTBETCTBYIOIINX XUMHUECKUX
PEAKILHNI C UCTI0JIb30BAHUEM
CTPYKTYPHBIX (POpPMYII.

OnuceIBaTh COCTaB, XUMHYECKOE
CTPOCHHE Y TPUMEHEHHUE KUPOB,
XapaKTEepPU30BaTh UX 3HAUYCHUE

JUISL dKU3HEIeSI TEIbHOCTH OPraHU3MOB.
Oco3HaBaTh OITAaCHOCTH BO3ICUCTBHUS
Ha YKUBBIC OPTaHU3MbI OITPEACICHHBIX
OPTraHUYECKUX BEILIECTB, MOSCHSTH

Ha TIPUMEPax CIocOObl YMEHBIIICHUS
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IIPOU3BOJIHBIEC TVIMIIEPUHA U BBICIIAX
KapOOHOBBIX KUCIOT. [ MApOIN3 KUPOB

3.3

YriaeBoabl

YTIIeBobI: cOCTaB, KiIacCHU(PUKAIIUS
yTI€BOAOB (MOHO-, TU- U
nosiicaxapubl). ['roko3a —
MPOCTEUIIINH MOHOCAXAPUL:
O0COOEHHOCTH CTPOECHHS MOJIEKYJIbI,
(dbu3nyecKre U XUMUUECKHUE CBOMCTBA
TJIFOKO3bI (B3aUMOJICHCTBHE

¢ ruapokcuaom meau(ll), okucnenue
aMMHa4YHBIM pacTBOPOM OKCHAA
cepedpa(l), BoccTanoBieHue, OpoxKeHNE
TJIFOKO3BI ), HAX0KICHUE B MIPUPOJIE,
MPUMEHEHUE TIIIOKO3bI, ONOJIOTHYeCKast
POJIb B )KU3HEICSATEILHOCTH OpraHu3Ma
yenoBeka. Porocuntes. OpykTosa kak
M30MED TITHOKO3BI.

Caxapo3a — npeCTaBUTEIb
JIMCaxapua0B, TUAPOIU3 Caxapo3bl,
Hax0XJICHUE B IIPUPOJIC U MPUMEHEHUE.
Kpaxmai u 1esnmrosio3a Kak IpupoIHbIe
MOJIMMEPBI: CTPOCHHUE Kpaxmania 1
LEJUTI0I03b], GU3UYECKUE U XUMUYECKUE
CBOMCTBA Kpaxmasa (TUIpOJIn3,
KaueCTBEHHAs PEAKIIUSI C UOJIOM).
IKCIEPUMEHTAIbHbIC METOAbI
H3y4eHHUs] BeleCTB U UX MpeBpalleHH:

Y MIPENOTBPAIIEHUS UX BPEHOTO
BO3JICHICTBHS HA OPTaHU3M YeJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI IO3HAHUS — IPOBE/ICHUE,
HAOII0/ICHUE U OMTUCAHNE XUMHUECKOTO
HKCIIEpUMEHTA (J1a00paTOPHBIE OTBITHI U
paKTHYECKHe paboThl).

CrnenoBaTh npaBuiiaM 0€301aCHOM
paboThI B labopaTopuu

IIPU UCTOJIB30BAHUY XUMHUYECKON
MOCYJIbl U 000PYIOBAHHUSI, & TAKIKE
paBuJiaM 0OpaIleHUs C BELIECTBAMU

B COOTBETCTBUU C MHCTPYKLMSIMU
BBITIOJIHEHHS JTAOOPATOPHBIX ONBITOB

U MPAKTUYECKUX PaboT IO MOIYYECHUIO
Y U3YYECHUIO OPraHUYECKUX BEILECTB.
IIpencraBisThs pe3yIbTaThl
AKCIIEpUMEHTA B (popme 3anucu
YPAaBHEHUM COOTBETCTBYIOIINX PEAKIIAN
U JIeJ1aTh BHIBOJIbI HA UX OCHOBE.
[TpoBOANTH BEIYUCIIEHUS

JUISL ONIPEAEIICHHS] MOJIEKYJISIPHOM
(dhopMyJIbl OPTaHUYECKOTO BEIIECTBA,
10 YPaBHEHUIO XUMHUYECKOW PEAKLIUH.
CaMOocCTOSTENBHO IIIIAHUPOBATH U
OCYULIECTBJISITH CBOIO I03HABATENBHYIO
JIEATEIIbHOCTh; IPUHUMATh AKTUBHOE
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e JlaGopaTopHBIE OMBITHI:

— FOpPEHHE CITIUPTOB;

— B3aUMOJCHCTBHUE IIULEPUHA

¢ ruapokcuaom meau(1l);

— Ka4eCTBEHHBIE PEAKIIMH aJIbICTUIOB
(OKHCIIEHHE aMMHAa4YHbIM PAaCTBOPOM
okcua cepedpa U THIPOKCHIOM
menu(Il));

— B3aUMOJICHCTBUE Kpaxmalia ¢ HOJ0M.
e [IpakTuueckue pabOTHI:

Ne 2. CgoiicTBa pacTBOpa yKCyCHOM
KHCJIOTHI.

e PacuérHrble 3agaun:

— OIIPEAEIICHUE MOJIEKYJIIPHOU
(dhopMyJIbl OPraHUYECKOTO BEIIECTBA
10 MACCOBBIM JI0JIIM aTOMOB
XUMHUYECKUX DJIEMEHTOB U TI0 Macce
(oOBeMy) IPOIYKTOB CTOpaHUS;

— pacu€ThI 1O YPaBHEHUIO XUMUYECKOMN
peakuuu

y4acTHE B IPyNIOBOW yueOHOI
JEATEIbHOCTH

Hroro no pazueny

13

Pasznen 4. A3oTconepaxaiiue OpraHudeckue coeIuHeHust

4.1

AMWHBEL.
AMUHOKHUCJIIOTHI.
benku

3

AMWHBI: METUJIAMHUH — MIPOCTEUIITNI
MPEJICTABUTENIb AaMUHOB: COCTaB,
XUMHUYECKOE CTPOCHHE, (PU3UIECKUE U
XUMHUYECKUE CBOMCTBA (peakiuu

PackpeIBaTh CMBICIT U3y4aeMbIX
MOHSATUH (BBIABIISITh UX XapaKTePHBIE
IIPU3HAKH ), YCTAaHABIUBATh UX
B3aMMOCBS3b, HCIOJIb30BaTh
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C KUCIIOTaMU U TOPEHUSI ), HAXO0XKICHUE

B IIpUPOJIe. AMUHOKHUCIIOTHI KaK
aMm(oTepHbIe OpraHUYECKUE COCTUHEHUSI.
du3nyeckre 1 XUMHUECKHE CBOMCTBA
AMUHOKHUCIIOT (Ha IpUMEpE TIIULHUHA).
buonornyeckoe 3HaueHNE aMUHOKHUCIIOT.
CuHTE3 NENTUIOB.

benku kak npupoaHbIE MOTUMEPHI.
ITepBryHasi, BTOpUYHAs U TPETUYHAS
CTPYKTypa 0elKOB. XUMHUUYECKHE
CBOMCTBA OCJIKOB: TUAPOIIHU3,
JIeHaTypalys, KaYeCTBEHHbIC PEAKIIUN
Ha OCJIKH.

IKCNePUMEHTAJIbHbIE METOAbI
U3y4YeHUsl BellleCTB U UX MpeBPAIleHMIA:
e JleMOHCTpanuu:

— JeHaTypaius OeJIKOB MPU HarpeBaHUY;
— IIBETHBIC PEAKIMU OCIIKOB

COOTBETCTBYIOIINE MTOHATHUS
MIPU OMMCAHUU COCTaBa, CTPOEHUSA U
MpeBpalleHU OPraHuYeCKUX
COEMHECHUM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSl COCTABIICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaI€HHOMN) GopMyI1 OpraHMIeCKuX
BEILIECTB.

OrnpenensiTe MPUHAJICAKHOCTD BEIIECTB
K ONPEJIETIEHHOMY KJIACCY 0 COCTaBY U
CTPOCHUIO, Ha3bIBATh UX

M0 CUCTEMATUYECKOW HOMEHKJIATYPE;
MPUBOJUTH TPUBUAIILHBIC HA3BAHUS
OTAEIbHBIX PEACTABUTEIICH.
XapaxkTepuszoBaTh COCTaB, CTPOCHUE,
npuMeHeHue, GU3nIecKue u
XUMHYECKHUE CBOMCTBA, BaXKHCUIIINE
CIOCOOBI MOTYYEHUS] TUITUYHBIX
MPEACTABUTENECH a30TCOACPKAIINUX
coeIMHEHU (MeTUJIaM1Ha, TJIMIINHA,
OCIKOB).

OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OCITKOB; MOSICHATH
Ha IpUMepax 3HaueHue OCJIKOB

JUUIsl OpTraHr3Ma YeJI0BeKa.
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Hcnonp30BaTh €CTECTBEHHO-HAYUYHBIE
METO/Ibl TO3HAHUS — HAOII01aTh U
OTIHCHIBATh IEMOHCTPAL[MOHHBIH
HKCIIEPUMEHT.

CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYILIECTBIIATH CBOIO [I03HABATEIBHYIO
JESITENIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHE B IPYIIIOBON y4eOHOH
JESTEIBHOCTH

Hroro no pazuneny

3

Pa3nean. 5. BoicokomoJieKyJIipHbIE cOeIMHEHUsI

5.1

[ImacTtmaccehl.
Kayuyku. BosokHa

2

OCHOBHBIE MTOHATHUS XUMUU
BBICOKOMOJIEKYJISIPHBIX COEIUHECHUM:
MOHOMED, IOJIUMEP, CTPYKTYPHOE 3BEHO,
CTETIEHb MOJUMEPU3ALUU, CPEIHSA
MoJIeKyJsipHas macca. OCHOBHbIE
METOJIbl CHHTE3a BHICOKOMOJIEKYJIIPHBIX
COEMHEHUN — MOJIUMEPHU3ALUS U
MTOJIMKOHAEHCAIHUA.

[TnacTMaccel (MOIUATUIIEH,
MIOJIUTIPOITUIICH, TOJIMBUHUIXJIOPHU/I,
noaucTupod). HatypasibHslii u
CUHTETUUYECKHE KayuyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN U
M30IMPEHOBBIN ). BoJOKHA: HaTypaibHbIE
(XJIOTIOK, IEPCTh, MIENK),
HCKYCCTBEHHbIE (A1IeTaTHOE BOJIOKHO,

Bnanets n3ydyaeMbIMU XUMHUECKUMHU
TOHSITUSMU: PACKPBIBATH CMBICIT
M3y4aeMbIX TTOHATUH U MPUMEHSTH 3TH
MOHSATHSI TIPU OMKMCAHUU COCTaBa U
CTPOEHHUS BHICOKOMOJICKYJISIPHBIX
OpTraHUYECKUX BEIIECTB,

JU1s1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHUH.

Hcnonb30BaTh XUMUYECKYHO0 CUMBOJIUKY
JIJISl COCTaBJICHUS CTPYKTYPHBIX (hOpMYyIT
BEIIECTB U YPABHEHUN PEAKLINI
MOJMMEPU3AIUN U TIOJIUKOHICHCALIUH.
OnuceIBaTh COCTaB, CTPOEHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJiee pacpoCTpaHEHHBIX BUIOB
IJIACTMACC, BOJIOKOH; IPUMEHECHUE
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BHCK03a), CHHTETUYECKHE (KaIllPpOH 1
JIaBCaH).

JKCNEPUMEHTAJIbHbIEC METO/AbI
U3yYeHUs BellleCTB U UX NpeBpalleHuii:
e JlemoHCTpanuu:

— O3HaKOMJIEHHE C 00pa3lamMu
IPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJIACTMACC, KayuyyKOB

B PA3JIMYHBIX OTPACIIAX.
Hcnonp3oBaTh CCTCCTBCHHO-HAY4YHbIC
MECTOAbI ITO3HAHUA — Ha6J'IIOI[aTB u
OIINChIBAThb ,ZIGMOHCTpaHI/IOHHHﬁ
OKCIICPUMCHT

Hroro o pazgeny 2
OBLIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME

36



11 KUIIACC

No

m\r

HaumenoBanue
pa3aenoB U TeM
y4eOHOTro IpeaMeTa

KomnuuecTtBo
4acoB

[IporpammHoe coaepkanue

OcHOBHBIE BU/IbI JEATEIHHOCTU
00yyaroImmuxcs

Paznen 1. TeopeTruueckue oc

HOBBI XMMHH

11

CtpoeHue aToMOB.
[Tepuoauueckuii
3aKOH U
ITepuoanueckas
CHCTEMa XUMHYECKHUX
AJIEMEHTOB

J.1. MenneneeBa

3

Xumuueckuii aemeHT. Atom. CocTtaB
aToMa, U30TOIbI. DJIECKTPOHHAS
0001104Ka. DHEPreTHUECKUE YPOBHH,
OAYPOBHU. ATOMHBIC OpOUTAIIH,

S-, p-, d-, f-amemenThr. OcoOCHHOCTH
pacrpeieneHus dJIEKTPOHOB

10 OPOUTAJIIM B aTOMaX MaJIbIX U
OOJIBIIIUX TICPHOJIOB. DIICKTPOHHAS
KOH(UTypalysi aTOMOB.
[leprnoanyeckuii 3aK0H U
[Tepuonnueckas cucTeMa XUMHUIECKUAX
anemenToB 1. . MenneneeBa. CBs3b
MePUOINYECKOTr0 3aKOHA U
[Teprnoanueckol CHCTEMBI XUMHUYECKHAX
3JIEMEHTOB C COBPEMEHHOU TEOPUEN
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH
HU3MEHEHHUS CBOMCTB XUMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX MU MTPOCTHIX
Y CJIOKHBIX BEIIECTB M0 TPyIIaM 1
nepuoaM. 3HauYCHHUE MePUOIUIECKOrO
3aKOHA U CUCTEMbI XUMHUYECKUX

PackpbIBaTh CMBICT U3y4aeMbIX
MOHSATUH (BBISIBIISITH MX XapaKTEPHBIC
MIPU3HAKH ), yCTaHABIUBATh UX
B3aMMOCBSI3b.

PackpbIBaTh CMBICI IEPUOIUUECKOTO
3akoHa JI. 1. MenneneeBa u
JIEMOHCTPUPOBATH €T0
CUCTEMAaTU3HUPYIOIIYIO,
OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO
byHKINH.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOCHHE aTOMOB XUMHYECKUX
AJIEMEHTOB 1—-4 mepuo10B, UCTIONB3YS
HOHSTHSA S-, P-, d-3JIEKTPOHHBIC
opOUTaNH, SHEPTETUYECKHUE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XUMHUUYECKUX
AJIEMEHTOB U UX COEAUHEHUN

10 MepHUOJIaM U rpyIIam
ITepuoanueckom CUCTEMBI

. . Menneneena
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anemeHToB .M. MeneneeBa

B Pa3BUTHHU HAYKH.
IKCNEPUMEHTAIbHbIE METO/IbI
HU3y4YeHHUsI BelleCTB U UX MPeBPAIleHHIA:
e /lemoHCTpanuu:

Buasr Tabmun «Ileproanueckast cucrema
XHUMHYECKHX DJICMEHTOB

J.1. MenneneeBa»

1.2

Crpoenue BemecTa.
MHuoroo6pa3zue
BEILECTB

Ctpoenue BemecTBa. XUMUYECKas CBS3b.

Buppsl (koBasieHTHas HEMOJsIpHAS U
MOJIsIpHAsi, MIOHHAsA, METATNYECKas) U
MEXaHHU3MbI 00pPa30BaHUS XUMHUYECKOM
CBsI3U (OOMEHHBIN U TOHOPHO-
aKIenTOpHbIN). BogopoaHas cBs3b.
BaneHnTHOCTb.
DIIEKTPOOTPHUIIATENILHOCTh. CTeNeHb
okuciennsa. KaTnoHbl 1 aHUOHEL.
BemecTa MOJIEKYIJIAPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUSI.

3aK0H MOCTOSTHCTBA COCTABa BEILIECTBA.
THUIBI KPUCTALTUYECKUX PEIICTOK U
CBOMCTBA BCIIECTB.

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Uctunnsie pactBopsl. KonnuecTBeHHbIE
XapaKTEPUCTUKH PacTBOPOB (MaccoBas
JI0JIs BEIIECTBA B PacTBOpPE).

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATHUH (BBIJCIATH UX XapaKTEPHBIE
MIPU3HAKK) U IPUMEHSTh 3TU MOHATHS
P ONMCAHUU COCTaBa M CTPOCHUS
BEIIECTB, /11 00BICHEHUS OT/IEIbHBIX
(aKTOB U SIBICHHI.

Onpenenste BUAbI XAMUYECKOUN CBA3U
(KOBaJICHTHOM, HOHHOM,
METaJUIMYeCKOU, BOJIOPOTHOM)

B COCIMHCHUSX; TUTT KPUCTALTUICCKOM
PEMETKN KOHKPETHOTO BEIIECTBA.
OnpenensaTh BAJICHTHOCTD U CTEIICHb
OKHMCJICHUS XUMHUYECKUX DJIEMEHTOB

B COCAMHEHHUSIX Pa3IMYHOIO COCTaBA.
[TpoBOIUTH BEIYHMCIICHHUS

C MCIIOJIb30BAaHUEM MOHATHSA «MacCoBas
JIOJISI BEIIIECTBA B PACTBOPEY.

Brangets n3yqaeMbIiMu XUMUYECKUMH
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Kiaccudukarus HeopraHm4ecKux
coenuHeHur. Homenknarypa
HEOPraHUYECKHUX BEIIECTB.
IKCNEPUMEHTAIbHbIE METO/IbI
U3yYeHNsI BEeLECTB U X MPeBpPallleHUIA:
e /lemoHCTpaluu:

— MOJIEJIN KPUCTAUIMYECKUX PEIIETOK.
e PacuéTHrble 3a/1aun:

— PacyeThl C UCIOJIB30BAHUEM MTOHATHUSA
«MaccoBas J10J151 PACTBOPEHHOT O
BEIIECTBA

1.3

XUMHUYECKUE
peakuuu

Xumnyeckas peakuus. Knaccupukanus
XUMHAYECKUX PEAKIIUN B HEOPTaHUYECKON
Y OPraHMYeCKON XUMUU. 3aKOH
COXPAaHEHM MACChI BEILIECTB; 3aKOH
COXpPaHEHMS U NIPEBPALEHUS JHEPTUN
IPU XUMHYECKUX PEAKLIHAX.

CxopocTh peaknunu, €€ 3aBUCUMOCTh

OT pa3nu4HbIX (pakTopoB. OOpaTUMbIE
peakuru. XUMUYECKOE PaBHOBECHE.
@DaKTOpPHI, BIUAIOLIME HA COCTOSTHUE
XUMHAYECKOTO PABHOBECHS.

[Tpunnun Jle [larense.
DIIEKTPOJIUTAYECKAS JUCCOIUALINS.
CunbHble 1 cnadbie dnekTponuTsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIas,
HEUTpalibHAas, IeI04YHast. BonopoaHbii

HOHSTUSMH.
OOBICHATH 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOHN peaklnu OT pa3InyHbIX
(bakTOpoB.

Onpenensars XapakTep CMELICHUS
XUMHUYECKOTO pPaBHOBECUS

B 3ABUCUMOCTH OT BHEIIIHETO
BoznerictBus (mpuHIn Jle [llaremnse).
CocTaBnsaTh ypaBHEHHS PEAKLIHN
Pa3IMYHBIX TUIIOB; IIOJHBIE U
COKpalIEHHBIE YPABHEHUS pEaKIUN
MOHHOT0 0OMEHa, yYUTHIBAs YCIOBHS,
IIPU KOTOPBIX 3TH PEAKIIUU UITYT

JI0 KOHIIA.

Hcrons30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl TO3HAHUS — IPOBEJICHUE,
HAOJII0/IEHUE U OTTHUCAaHUE XUMUYECKOTO
AKCIIEpUMEHTA (AEMOHCTPAlMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThl): IO ONPEACIICHUIO CPEIBI
BOJHBIX PACTBOPOB BEIIECTB, PEAKINI
MOHHOTO OOMEHa, BIUSHHUIO Pa3TUYHbIX
(hakTOPOB Ha CKOPOCTh PEAKIIHA.
CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOU MOCy 10 1 1a00paTOPHBIM
000py10BaHUEM.

[IpeacraBisTh pe3ynbTaThl
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nokazarenb (pH) pactBopa. Peakiiuu
MOHHOTO OOMEHa B OPraHU9IEeCKOU U
HEOPTaHUYECKON XUMUH.
OKHCITUTETHPHO-BOCCTAHOBHUTEIILHBIC
peakuuu. [lonstue 06 >nmexkTponause
pacriaBoB ¥ pacTBOPOB COJICH.
[IpuMeHeHue AIeKTpoIn3a.
JKCNepuMeHTATbHbIE METOAbI

HU3y4eHHUs BEleCTB U UX MPeBPallleHHIA:

e /lemoHCTpauuu:

— pa3J0KEeHUE MEPOKCUAA BOJIOPOIa
B IIPUCYTCTBHUM KaTan3aTopa.

e JlaGopaTopHBIC ONBITHI:

— IPOBEJICHUE PEAKIIMHA NOHHOT'O
oOMeHa;

— OMpEJIeNIEHUE CPEIbl pACTBOPOB
BEILIECTB C TOMOIIBIO YHUBEPCAIBHOTO
WHJUKaTOpA.

e [IpakTrueckue pabOTHI:

Ne 1. Bnusinue paznuuHbix GpakTopoB
Ha CKOPOCTh XMMUYECKOU peaKIuu.
e PacuéTHrble 3a1aun:

— PaCUYCTEI IO YPABHCHUAM XHUMHWYCCKHUX

peaKkiuii, B TOM YUCJIE
TEPMOXUMHUYECKUE PACYETHI

XUMHUYECKOTO IKCIIEpUMEHTA B (hopme
3aIllCH YPABHEHHUU COOTBETCTBYIOIINX
PEaKIN U AEIaTh BRIBOJAbI HA UX
OCHOBE.

IIpoBOANUTE BBIYMCIICHUS

10 YPaBHEHUAM XUMHUUYECKUX PEAKLINH,
B TOM YHCJIE TEPMOXUMHUYECKUE
pacy€Thl

Hroro no pazneny

13
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Paznen 2. Heopranudeckasi XuMus

2.1 | Meramisl

6

Mertamnsl. [losoxxeHue meTajuion

B [lepuoanueckoit cucreMe XUMHUYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0UYEK aTOMOB
MmeTamioB. Ooiue pu3nueckrue CBoMCTBa
MeTaioB. [ IpuMeHenne meTamion

B OBITY, Npupoie U TexHuKe. CruiaBbl
METAIJIOB. DJIEKTPOXUMHUUYECKUIN P
HanpsHKeHU MeTayioB. O0IIHe CrIoCOObI
nojy4yeHust metaiioB. Kopposus
MeTauioB. CocoObl 3alUThI

OT KOPPO3HUH.

OO6u1as xapakTepucTUKa METaIOB
rinaBHbIX oarpymm (IA-rpynma,
[TA-rpynmna) Ilepuoandeckoii cucTeMbI
XAMHUYECKUX AJIEMEHTOB. AJTFOMUHHUI.
AMdoTepHbIe CBOMCTBA OKCHIA U
TUIPOKCUIA ATFOMUHUSL.

OO6mrast XxapaKTepUCTUKA METAJIJIOB
no6ouHbIx oarpyni (b-rpymm)
[Tepuoauyeckoil CHCTEMbI XUMHUYECKUX
3JIEMEHTOB: M€Jlb, LIMHK, XPOM, KEJE30.
Baxneiimnume coeJuHEHNU METaIJIOB
(OKCHIBI, TUIPOKCHU/IBI, COJIN).
JKCIEPUMEHTATbHbIEC METOABI
H3y4YeHHUs BelleCTB U UX MPeBPAlleHHIA:

PackpbIBaTh CMBICT H3y4aeMbIX
MOHSATUH (BBIJEIATH UX XapaKTePHbIE
MPU3HAKK) U IPUMEHSITh 3TU MOHATHUS
IIPU OMMCAHUU COCTaBa U CTPOCHHUS
BEIIECTB, I O0BSICHEHUSI OTACIIbHBIX
(aKkTOB U SIBICHUI.

OOBCHATH 001IHE 3aKOHOMEPHOCTHU

B U3MEHECHUU CBOWCTB JIEMEHTOB —
METAJUIOB U UX COCIMHEHUM C YUETOM
CTPOEHHUS UX aTOMOB U MOJIOKECHUS

B [lepnoanueckon cucreme
XUMHYECKUX 3JIEMEHTOB

. . Menneneena.

XapakTepu3oBaTh (ONUCHIBATH) OOIIHE
XUMUYECKUE CBOKMCTBA METAIJIOB, UX
BAXHEHIIIUX COCIMHECHUH, TTOITBEPKIast
ATO ONKCAHUE MPUMEpPAMH YPaBHEHUI
COOTBETCTBYIOIINX XUMHUECKUX
peaKuii; MPUMEHEHUE METAJIIOB

B Pa3UYHBIX 00JIACTSIX, a TAKKE
HCMOJIb30BaHUE UX JJISI CO3JaHUS
COBPEMEHHBIX MaTEpPUAJIOB U
TEXHOJIOTUH.

OnuceIBaTh CIOCOOBI 3aIUTHI METAJIIIOB
OT KOPPO3HH.

PackpbIBaTh CyIIHOCTh OKUCIIUTEIBHO-

41



e /leMOHCTpanuu:

— KOJUIeKIUSI « MeTaJlTbl U CIIaBhD».

¢ JlaGopaTOpHBIC OTIBITHI:

— B3aUMOJIEHCTBHE THIPOKCHUIA
AITIOMHUHUS C pACTBOPAMU KHUCIIOT U
IeJI0YeH;

— KaueCTBEHHBIE PEaKIIMU Ha KaTHOHBI
METaJIJIOB.

e [IpakTuyeckue paboThI:

Ne 2. Pemenue skciepuMEHTaAIbHBIX
3a/1a4 1o TeMe «MeTaby.

e PacuéTHbIe 3amaun:

— pacyeTsl Macchl (00BEMa, KOJIUYECTBA
BEIECTBA) MPOYKTa PEAKIUH, €CIIU
OJIHO U3 BEIIECTB JIaHO B BUJIE pacTBOpa
C OMPEAECICHHON MaCCOBOM JIOJIEH
PacTBOPEHHOIO BEIIECTBA

BOCCTAHOBUTENBHBIX PEAKLINN
IIOCPEJICTBOM COCTABJICHUS
AJIEKTPOHHOI'O OajlaHCa 3TUX peaKLui.
[IpoBOoauTE peakuuy,
ITOATBEPKAAIOIINE XapaKTEPHbIE
CBOMCTBA N3y4acMBbIX BEIIECTB,
pacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METAJJIOB, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl IO3HAHUS — IPOBEJICHHUE,
HaOJII0ICHUE U OITMCAHUE XUMUYECKOTO
AKCIIEpUMEHTA (AEMOHCTPALlMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHE
paboThl).

IIpencraBisTh pe3yIbTaThl
XUMHUYECKOTO KCIIEPUMEHTA B (popMe
3aIMCU YPABHEHUN COOTBETCTBYIOIINX
peakLuii U JenaTh BbIBOJBI HA UX
OCHOBE.

CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOU MOCy 10 1 1a00paTOPHBIM
000OpyI0BaHUEM.

[IpoBOIUTH BEIYHMCIICHHUS

10 YPABHEHUSM XUMUYECKHUX PEAKIUH.
CaMOCTOSTENBHO MIJIAHUPOBATH U
OCYLIECTBJISATH CBOIO ITI03HABATEIIBHYIO
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JIESITENbHOCTh; TPUHUMATh AKTUBHOE
y4acTue B IPYIIOBOM yueOHOU
JIEATEIIbBHOCTH

2.2

Hemeramsl

Hemeramnsl. [Tonoxenne HemMeTaaaoB
B [leproinyeckoi CUCTEME XUMUYECKUX
anemeHToB [[.M11. MenpaerneeBa u
0COOEHHOCTH CTPOEHHUSI aTOMOB.
dusnyeckre cCBOMCTBA HEMETAJIJIOB.
AJI0TpOIIHUS HEMETAJIOB (Ha IpuMepe
KHCJIOpO/a, cephl, pocdopa u yriaepoaa).
XHUMHUYECKHUE CBOMCTBA BaXKHEHUIITNX
HEMETaJJIOB (TaJIOTeHOB, CEphI, a30Ta,
docdopa, yriaeposia u KpeMHUS ).
Oxcuapl HEMETAJIJIOB.
Kucnopoacoaepxaiiye KucioThl.
Bopoponusie coenrHeHus

HEMETAJIJIOB.

JKcnepuMeHTAIbHbIE METOAbI
U3yUYeHHUs BelleCTB

U UX MPeBPaLlleHU

e J[eMOHCTpauuu:

— 00pa3Ipl HEeMETaIOB;

— B3aUMOJICMCTBHE MEU C a30THOU
KUCJIOTOM pa3jIuyHON KOHIEHTPALIUY.

e JlaGopaTopHBIE OMBITHI:

— KA4E€CTBEHHBIC PEAKIIUU HA AaHUOHBI U
KaTHOH aMMOHHUS.

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSATUH (BBIJEIATH UX XapaKTePHbIE
MIPU3HAKHN ) U IPUMEHSATH 3TH TTOHATHS
IIPY ONKUCAHUU COCTaBa U CTPOEHUS
BEIIECTB, I O0BSICHEHHSI OTACIIbHBIX
(aKkTOB U SIBICHUM.

OOBsICHATH O0ITHE 3aKOHOMEPHOCTHU

B U3MCHCHUH CBOMCTB HEMETAIIJIOB M UX
COEIMHEHNN C YYETOM CTPOCHUS UX
aTOMOB U TTOJIOYKEHUS

B [Ilepnoanueckon cucreme
XUMHUYECKUX JIEMEHTOB

. . Menneneena.

XapakTepu3oBaTh (OMUCHIBATH) OOIIIHE
XUMHUYECKHE CBONCTBA HEMETAJUIOB, UX
BOKHEUIIINX COCTMHEHUM, TTOATBEPKAast
ATO ONMUCAHUE IPUMEPAMH YPaBHEHUN
COOTBETCTBYIOIIUX XHMHYCCKUX
pEaKIuu.

XapakTepu30BaTh BIMSIHUE HEMETAIIOB
U UX COCAMHCHUH Ha )KUBBIC
OpraHU3MBbI; OTIMCHIBATH PUMCHCHUE

B PA3JIMYHBIX 00JIACTSAX MPAKTUICCKOM
JeSATETbHOCTH YEJIOBEKA.
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e [IpakTrueckue paboOTHI:

Ne 3. Pemienue skcriepuMeHTATBHBIX
3aja4d o teme «Hemeramib.

e Pacu€rnble 3anaum:

— pacueThl MacChl BEUIECTBA

W 00beMa Ta30B M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe WU
00BEMY OJTHOTO U3 YYACTBYIOIIHUX

B pEaKIIUU BEUIECTB; PACUEThl MACCHI
(o6Bbema, KOJIMYEeCTBA BEIECTBA)
MPOAYKTOB PEAKINH, €CITH OTHO

13 BEIIECTB UMEET MTPUMECH

2.3

CBs3b
HEOPTaHUYCCKUX U
OpraHUYECKUX
BEIIECTB

Heoprannueckue n oprannueckue
kuciaoTel. Heopranmueckue u
OpraHUYeCcKre OCHOBaHUA. AM(OTEpHBIC
HEOPTraHUYECKUE U OPTAHUYECKHUE
coennHeHnsd. | eHeTHUEeCKasa CBI3h
HEOPTraHWYECKUX U OPraHUYECKUX
BCILICCTB

IToaTBEpKaaTh CyIIECTBOBAHKE
TEHETUYECKOU CBS3U MEXKITY
HEOPTaHUYECKUMH BEIECTBAMU

C IIOMOUIBIO YPABHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX
pEaKIUH.

PackpeIBaTh CyIIHOCTh OKUCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN
IIOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOI'O OajlaHCa 3TUX PEaKIIUM.
[IpoBOoauTE peakuuy,
ITOATBEPKAAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4aeMbIX BELIECTB,
pacIio3HaBaTh OIBITHBIM ITyTEM
AHUOHBI, IPUCYTCTBYIOIIUE B BOJAHBIX
pacTBoOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/bI [I03HAHUS — IIPOBEJICHMUE,
HaOJII0ICHUE U OITMCAaHUE XUMUYECKOTO
AKCIIEpUMEHTA (AEMOHCTPALMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHE
paboThl).

IIpencraBiATs pe3yabTaTsl
XUMHUYECKOTO 3KCIIepuMEHTa B (hopme
3aIIMCU YPABHEHUM COOTBETCTBYIOILNX
pEeaKkIuy 1 JenaTh BBIBOJBI HA UX
OCHOBE.
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CrnenoBaTh npaBuiiaM MOJIb30BaHUS
XUMHYECKOH MOCY 101 U T1ab0paTOpHBIM
000py1I0BaHUEM.

[TpoBOANTDH BBIYUCIICHHSI

M0 YPaBHEHUSM XUMHYECKHUX PEAKIIH.
CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYILECTBIISITH CBOIO MIO3HABATEIBHYIO
NESITEIbHOCTD; MPUHUMATh AKTHBHOE
ydacTue B IpyIlIoBoi yueOHO
JESTEIBHOCTH

Hroro o pazgeny 17
Pa3nen 3. Xumus u JKU3Hb
3.1. | XuMus u *Ku3Hb 4 Ponp xumuu B obecieueHnn PackpbiBaTh poJib XUMHH B PEILICHUH

3KOJIOTUYECKOU, SHEPreTUUECKOU U
MUIIEBONM 0€30MacHOCTH, Pa3BUTHHU
MeauuuHbl. [ToHSATHE O HAYyYHBIX
METOJaX MO3HAHUS BELIECTB U
XUMHUYECKUX PEaKIUH.

[IpencraBnenus: 00 00X HAYIHBIX
MPUHIUANAX TPOMBIIIIIEHHOTO OJYYEHUS
BOKHEUIIMX BEIIECTB (Ha MpUMepax
POU3BOJICTBA aMMHUAKa, CEPHOMI
KHUCJIOTBI, METAHOJIA).

UenoBek B MUpE BEIIECTB, MATEPUATIOB U
XUMUYECKUX PEAKIIUNA: XUMHUS U
310pPOBbE UETIOBEKA; MTpaBUiia
UCIIOJIb30BAHUS JIEKAPCTBEHHBIX

DHEPTETUYECKUX, CIPEBBIX H
HKOJIOTUYECKUX MTPOOJIEM UEJIOBEUECTBA,
OMKCHIBATH OCHOBHBIC HATPABIICHUS
Pa3BUTHS XUMHYCCKOW HAYKH U
TEXHOJIOTHH.

[IpumeHsTh paBuiIa 6€301acHOTO
oOpallleHusl C BEIIECTBAMH,
HCITOJIb3yeMbIMH B TTIOBCETHEBHOM
YKU3HH, TIPABUJIA TIOBEACHUS B TEISIX
cOepeKeHus 3I0POBbsI U OKPYkKarolen
MIPUPOTHON Cpebl; MOHUMATh BPE]
(OmMacHOCTh) BO3/ICUCTBUS HA KUBBIC
OpraHU3Mbl OTIPEIEICHHBIX BEIIECTB
cMbica nokazarend [1JIK, mosicHITh
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npenapaToB; IpaBuia 6€30MacHOTO
HCTIOJIb30BaHUS MPENapaToB ObITOBOM
XMMHUH B IIOBCEIHEBHOM »KM3HU. bpITOBas
XUMHUYECKasi TPaMOTHOCTh

Ha IIpuMepax crnocoO0bl YMEHBIIIEHUS U
MPEIOTBPAIICHUS] UX BPETHOTO
BO3JIEUCTBUSL.

AHaIM3UPOBATh U KPUTUUYECKU
OIICHUBATh WH(POPMAILIHIO, CBA3AHHYIO
C XUMUYECKUMU MPOIIECCAMH U UX
BJIMSTHUEM Ha COCTOSIHUE OKPY Karomiei
Cpeabl.

Hcnonb30BaTh MOJyYEHHBIC 3HAHUS U
npecTaBieHus o cepax
JIeSITEILHOCTH, CBSI3aHHBIX C HAYKOU U
COBPEMEHHBIMHU TEXHOJIOTUSIMHU, KaK
OCHOBY JIJIs1 OPUEHTAILIUK B BEIOOpE
cBoel Oymymie nmpodhecCHOHAIBHOM
JIeSITETLHOCTH.

[IpuHuMaTh yyactre B 00CYKIECHUU
po0JIeM XUMHUYECKON U AKOJIOTHUECKOM
HaIpPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3HIIHIO TI0 pobdieMe u
npeuiaratb BO3MOYHBIE TyTH €€
pelIeHus

Hroro o pasgemny 4
OBILEE KOJIMYECTBO 34
YACOB I10 I[TPOI'PAMME
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