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2.2.8. ®enepanbHas padouasi mporpaMmMa mo y4e0Homy mpeamMery «XuMHUS»
(0a30BbIil ypOBEHD)

denepanbHas paboyas mporpamMma Mo ydyeOHoOMy mpenMeTry «Xumus» (0a30BbIiA
ypoBeHb) (mpeaMeTHass 005acTh «ECTECTBEHHO-HAy4yHBIE IIpEaMEThI»)  (najee
COOTBETCTBEHHO — IpOrpamMMa 1Mo XUMHH, XUMHUS1) BKITIOYAET MOSCHUTEIBHYIO 3aIHCKY,
coliep kaHre OO0ydYeHUs, TUTAaHUPYEMbIE pe3yIbTaThl OCBOCHHS MPOTPaMMbl IO XUMUH,
TUTAHUPYEMBIE Pe3YIbTaThl, TEMAaTUUECKOE TIIAHUPOBAHHUE.

[TosicHuTenpHAS 3aMMCKa OTpakaeT OOIMMe IEIW W 3aJadd W3YYCHHS XHUMHH,
XapaKTEPUCTUKY TICHXOJOTHUECKUX TPEANOCHIIOK K €€ HM3yYCHHIO OO0Y4aroIMMUCH,
MECTO B CTPYKType Y4YeOHOTo IUIaHa, a TakXke MOAXOAbl K OTOOpYy COIepKaHUs,
K ONpEICICHUIO IUIAHUPYEMBIX pE3yJdbTaTOB M K CTPYKTYpe TEMAaTHYECKOTO
TUTAaHUPOBAHMUS.

Conepxanue OOydeHHS PACKPBIBAET  COJEP)KATENbHbIE JIMHUH, KOTOpHIC
npeaiaraloTcs JUisi 00sS3aTeIbHOTO M3YYEHHUS! B KaXKJOM KJIacCe Ha YPOBHE CPEIHEro
oO1ero o6pa3oBaHMs.

[InanupyeMble pe3yibTaTbl OCBOCHHUS IMPOTrpaMMbl 1O XHWMHUHU BKIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIE PE3yJIbTaThl 3a BECh IMEpPUOJA OOY4YEHHUSI Ha YpOBHE
cpeaHero o0miero o0pa3oBaHus, a TaKXKe MPEIMETHBIC JOCTHKCHHSI O00Yy4aromerocs
3a KaXJIbIil TOJ] OOy4EHHS.

HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1Mo XMMHHM Ha yYpOBHE CpeJHEro ooiiero oOpa3oBaHus pa3padoTaHa
Ha ocHoBe DemepanpHOro 3akona ot 29.12.2012 Ne 273-®3 «0O6 oOpa3zoBaHun
B Poccuiickoit ®denepanuuny, TpeboBaHUN K pe3yibTaTaM OCBOEHUS (denepanibHON
oOpa3oBaTenbHOM TporpamMmbl  cpenHero obmero ob6pazoBanus (DOII  COO),
MpEACTaBICHHBIX B DenepaqbHOM TOCYIapCTBEHHOM O0O0pa30BaTEIbHOM CTaHIApTe
COO, ¢ yu€rom Konmenmuu npenojgaBanus y4deOHOro mpeaMera «XUMUSD»
B oOpasoBarenbHbIX opranu3anusax Poccuiickoii denepanuu, peaau3yomux OCHOBHbBIE
oOpa3oBaTenbHbIE MPOTPaMMbl, M OCHOBHBIX MOJOXKeHMH «CTpaTeruu pa3BUTHUSA
Bocniutanusi B Poccuiickoit ®@enepannu Ha miepuon a0 2025 roma» (Pacnopspkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.)

OCHOBY MOJX0/I0B K pa3paboTKe MporpaMMbl MO XUMHH, K ONPEACTECHUI0 00IIIeiH
CTpaTeruu OOYYCHUS, BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIMXCS CPEICTBAMH YYCOHOTO
npeamera «Xumus» aiua 10-11  kimaccoB Ha 0a30BOM  ypOBHE  COCTaBWIIM
koHuenrtyanbHsle mnonoxkenus @OI'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH,
COJIEpKaHMs, pe3yJbTaToB oOOydYeHUs] U TpeOOBaHUH K YPOBHIO IOJATOTOBKHU
BBITTYCKHUKOB.

B cooTBeTCTBUMM C JaHHBIMHU MOJOKEHUSIMH MporpaMMa To XUMUHU (0a30BBIN
YPOBEHb) Ha YPOBHE CPEAHETO OOITET0 00pa30BaHuUS:

yCTaHaBIMBaeT o0s3aTeNbHOEC (MHBApUAHTHOE) TMPEAMETHOE COJIepKaHHE,
OTIpeJIeISIET KOJIMYECTBEHHBIE M KAYECTBEHHBIE €T0 XapaKTePUCTUKH HA KAKIOM dTare
W3Y4YCHUS MPEaMETa, MPEeayCMaTPUBAET MPUHIIUIIBI CTPYKTYPUPOBAHUS COJICPKAHUS U
pacrpeiesieHus ero no KjiaccaM, OCHOBHBIM pa3jieflaM U TeMaM Kypca;

Na€T MPUMEPHOE pacrpe/iesieHne y4eOHbIX 4acoB IO TEeMaTHYECKUM paszjenam,
PEKOMEHIyeT MPUMEPHYIO IMOCIEeI0BATEIbHOCTh H3YUYEHUSl OTICIbHBIX TEM Kypca
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C y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU y4eOHOro mpoliecca,
BO3PACTHBIX 0cobeHHocTel oOyuarommxcst 10—11 kimaccos;

Ta€T METOAMYECKYI0 HHTEpIpETalio IeJied HM3ydeHHs] TMpelAMeTa Ha YpOBHE
COBPEMEHHBIX MPUOPUTETOB B  CHUCTEME CpeAHero oobmero  oOpa3oBaHUS,
COJICpKATEIbHOW XapaKTEPUCTUKU IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS OCHOBHOM
oOpa3oBaTenbHON MpOTpaMMbI  CpeAHETO 00mero oOpa3oBaHUs  (JTUYHOCTHBIX,
METaNpPEIMETHBIX,  MPEAMETHBIX), OCHOBHBIX BHJIOB  Yy4€OHO-MO3HABATEIHHOM
JESITEIbHOCTH OOYy4alollerocsi MO0 OCBOCHUIO cojepkaHusi mnpeamera. [lo Bcem
Ha3BaHHBIM TO3UIIMSIM B TIPOTpaMME IO XUMHUH COOJIIOIEHAa MPEEMCTBEHHOCTh
¢ (denepanpHON pabodveil MPOrpaMMO OCHOBHOTO OOIIEro oO0pa3oBaHUS IO XUMHUU
(s 8-9 kaccoB 00pa3oBaTENbHBIX OpraHU3alluii, 0a30BbIN YPOBEHB).

Xumuueckoe oOpa3oBaHME, TMOJy4aeMOe BBIMYCKHUKAMH 00111e00pa3oBaTeIbHON
OpraHu3alliy, SIBISETCS HEOTHhEMIIEMOM 4YacThio MX 00pa3oBaHHOCTU. OHO CIYKUT
3aBEpIIAIOIIUM OSTAllOM peaju3alli Ha COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE
KJTFOUEBBIX IIECHHOCTEH, IPUCYIITUX LIETTOCTHON CUCTEME XUMHUUECKOT0 00pa3oBaHusi. ITu
[IEHHOCTH KacaroTcsl MO3HAHUS 3aKOHOB NPHUPOABI, (HOPMHUPOBAHUS MHUPOBO33PEHUS U
oOmIel KyJnbTypbl 4YeJOBEKa, a TakKKe HSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS
K CBOEMY 3/IOPOBBIO M NPHUPOAHON cpene. Peanmusyercss xumuueckoe oOpa3oBaHUE
oOyyJarommxcsi Ha YpOBHE CPEIHEro oOIIero o0pa3oBaHUS CpPEACTBAMU Y4eOHOTO
npeaMera « XUuMus», CoAep:KaHUue U MOCTPOEHHUE KOTOPOTO OMPEEeNICHbl B IIporpaMMe
M0 XMMUU C YYETOM crneludUKA HAyKU XUMUHU, €€ 3HAUCHUSI B TTO3HAHUU MPUPOABI U
B MaTepuaJbHOM >KM3HM OOlIecTBa, a TaKke ¢ Y4eéToM OOluX Leled u
MPUHIIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHME CHCTEMBI CPEIHEro OoOIero
oOpazoBanuss B Poccuiickoii ®enepanuu. Tak, Hampumep, npu QOpMHUPOBAHUU
COJlep KaHUsl TIpeIMeTa «XUMHs» YUYTCHBI CIEAYIOIINE TMOJOXKEeHUs O creuuduke u
3HAYEHUU HAYKH XUMUHU.

XUMHSI KakK DJIEMEHT CHCTEMbl ECTECTBEHHBIX HAayK HIpaeT oco0yi pOJb
B COBPEMEHHOU ITMBMJIM3AIIUN, B CO3/IaHUM HOBOW 0a3bl MaTepHaIbHON KyIbTypbl. OHa
BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PAIIMOHATIEHOTO HAYYHOTO MBIIIJICHUS, B CO3/IaHNE
[EJTOCTHOTO TMPEJCTaBICHUSI 00 OKPYXKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOABI U
yeJoBeKa, KOTopoe (popMupyeTcs B XMMHUM Ha OCHOBE IMOHMMAHHS BEIIECTBEHHOTO
COCTaBa OKPY’KAIOIIEr0 MUpPa, OCO3HAHUS B3aUMOCBSI3U MEXIY CTPOCHHEM BEIIECTB, UX
CBOMCTBaMHU U BO3MOKHBIMHU 00JIACTSIMU MMPUMEHEHUS.

TecHo B3auMOJEHCTBYsS C JPYTMMH €CTECTBEHHBIMH HayKaMHu, XUMHUS CTajia
HEOTHEMJIEMOM YacTbl0 MHUPOBOU KYJIBTYPbI, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO
Tpyda W KU3HM Kaxzaoro ujeHa oOmectBa. CoBpeMeHHass XHUMHUSI Kak Hayka
co3ujaTeNbHasl, KaK HayKa BHICOKMX TEXHOJIOTHUW HAMpaBlIeHA HA PEIICHUE TJI00ATBHBIX
po0JIeM YCTOMYUBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTETHUECKOM, TTUIIICBOM,
HKOJIOTUYECKOM O€30IMaCHOCTH U OXPaHBI 37J0POBBSI.

B cootBeTCTBUY C 00IIMMHU TIEISIMU U IPUHITUIIAME CPETHETO OOIIEro 00pa3oBaHus
comaepkanne mpeamera «Xumusi» (10-11 kmaccel, 0a30BBIA ypPOBCHb H3YUYCHHS)
OpPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIBTYPHYIO MOATOTOBKY OOyYaromuxcs,
HEOOXOAMMYIO MM JJisi BbIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOTO
BKJIFOYEHHS B JKU3Hb COIIMYMa, MPOAOLKEHHS 00pa30BaHMS B Pa3IMUYHBIX 00JIACTSX,
HE CBSA3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.
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CocTaBisromuMuy npeameTa «XUMHsD) SIBISIOTCS 0a30Bble Kypcehbl — « OpraHudeckast
XUMHsD» M «O0111asi 1 HeOpraHu4ecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUs
KOTOPBIX SIBJISIIOTCA OCHOBBI 0a30BOM HayKH: CHUCTEMa 3HAHUI MO HEOPraHUYEeCKOU
XUMHHA (C BKJIIOYEHHMEM 3HAHMNW M3 OOLIEH XUMHM) M OpPraHMYECKOH XUMHH.
dopMUpOBaHUE JAHHOW CHUCTEMBbl 3HAHWW MPU U3YYEHUHM MpeaMera 0OecrneurnBacT
BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOTOOOPA3usl BEIIECTB HA OCHOBE OOIIMX MOHSITHIA,
3aKOHOB ¥ TEOPUM XUMUHU.

Crpykrypa coaepxanus KypcoB — «Opranudeckas xumus» u «OOmas u
HEopraHuveckast XUMus»» cpopMupoBaHa B MporpaMMe Mo XMMHUH Ha OCHOBE CHCTEMHOTO
NOAX0/JAa K M3YYEHUI0 Yy4yeOHOro marepuaiga u  OOyCIIOBIIEHA HCTOPUYECKHU
00OCHOBaHHBIM Pa3BUTHEM 3HAHMW Ha ONPEIEIIEHHBIX TEOPETUUECKUX YpOBHIX. Tak,
B KypCc€ OPraHMYECKOM XMMHH BEIIECTBA PACCMATPUBAIOTCA HA YPOBHE KJIACCUYECKOU
TEOPUU CTPOCHUSA OPTaHUYECKUX COCAUHEHUN, a TAKXKE HA YPOBHE CTEPEOXUMUUYECKUX U
AJIEKTPOHHBIX MPEJICTaBICHUNA O CTpoeHUH BeulecTB. CBeneHus: 00 U3y4aeMbIX B Kypce
BEIIECTBaX JAIOTCAd B Pa3BUTUU — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OHOJOTHYECKH
aKTMBHBIX COCIMHEHMM. B Kypce OpraHM4eckom XHMHUHU II0JIy4alOT pa3BUTHE
c(OpMUPOBAaHHBIE HAa YPOBHE OCHOBHOIO 001Iero oOpa3oBaHUs I€pBOHAYAJIbHBIC
NPEACTABICHUS] O XHMHYECKOW CBS3M, KIACCU(PUKAUMOHHBIX MpPU3HAKaX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOW PEAKIIHH.

[loqg HOBBIM yIJIOM 3peHUs B MHOpeaMere «XuMus» 0a30BOro  ypOBHSA
paccMaTpUBAaeTCs HW3YYEHHBII Ha ypPOBHE OCHOBHOTO 00mero oOpa3oBaHus
TEOPETUUYECKUI MaTepuasl U (PAaKTOJIOTUYECKHUE CBEACHUS O BELIECTBAX U XMMUYECKON
peakuuu. Tak, B 4aCTHOCTH, B Kypce «O011ast 1 HeopraHu4yeckas XMMUs» 00y4yaromumes
IIPEOCTABIACTC  BO3MOXKHOCTb OCO3HAaThb 3HAYEHUE IIEPUOAUYECKOrO0 3aKOHa
C OOIIETEOPETUYECKUX U METOAOJIOTMUECKUX MO3UIUM, ITy0Ke MOHATh UCTOPHUUECKOE
U3MEHEeHHe (YHKIMKA OTOTrO 3akoHa — OT OO0O0Omarome 10 OOBICHAIONEH M
MIPOTHO3UPYIOIIEH.

Ennnas cucremMa 3HaHWKM O BaXHEMIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBaX M IIPUMEHEHUHU, a TAKXKE O XUMHMUYECKHUX PEAKLUMIX, HUX CYIIHOCTH U
3aKOHOMEPHOCTSX NpOTEKaHus nonosHsercs B Kypcax 10 m 11 kimaccoB snemeHTamu
COZIEpKaHMs, UMEIOIMMU KYJIbTYPOJIOTMUYECKAN U MPUKIATHOW XapaKTep. DTU 3HAHUSA
CIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3U XUMHUH C APYTMMH HayKaMH, PacKpbIBAIOT €€
pOJIb B TO3HABATENBHOW W TMPAKTUYECKON NESITEIbHOCTH YeNOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAKEHUS K MPOLIECCY TBOPYECTBA B O0JACTH TEOPUU M MPAKTUUYECKUX
NPUWIOKEHUH XMMHUU, TIOMOTAIOT BBIMYCKHUKY OPHEHTHPOBATHCA B OOIIECTBEHHO
Y JINYHOCTHO 3HAYUMBIX MPOOJIeMax, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIMBATh
UHGOPMAIIUIO U MIPUMEHSTH €€ JUIsl IOTIOJIHEHUS 3HAaHUH, PEIICHUS] MHTEIEKTYaIbHbIX
U JKCIEpUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3a1ad. B menoM coaepkanue yueOHOTO
npeaMera « XUMUs» JTaHHOTO YPOBHS M3YYEHHsS OPHUEHTHPOBAHO Ha (POPMHUPOBAHUE
y 0Oydaromuxcsi MUPOBO33PEHYECKON OCHOBBI AJisi MOHUMaHUS (uinocodpckux wuaei,
TaKuX Kak: MaTepUaJbHOE €IUHCTBO HEOPraHMYECKOIO0 W OPraHUYECKOTro Mupa,
O0OyCIIOBJIIEGHHOCTh CBOWCTB BELIECTB HMX COCTaBOM M CTPOCHHMEM, IO3HABAEMOCTb
IIPUPOAHBIX SBICHUM ITyTEM DKCIIEPUMEHTA U PELICHUS TPOTUBOPEYUI MEKIY HOBBIMU
(akTaMu M TEOPETUUYECKUMH MPEANOCHUIKAMU, OCO3HAHUE POJIM XUMUU B PELICHUU
HKOJIOTUYECKUX MPOoOJeM, a Takke MpodieM cOepeXeHUs IHEPreTHUECKUX PECypCOB,
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CBIPbsI, CO3JJaHNs HOBBIX TEXHOJIOTUM U MATEPHUAJIOB.

B mutane peimenus 3aa4 BOCHHUTAHUS, Pa3BUTHS M COLIMAIIM3AIMN O0YyYarOIIUXCs
MIPUHSATHIE POTPAMMOM MO XUMUHU NOAXOAbI K OIIPEACIICHUIO COAEPIKAHUS U IIOCTPOEHUS
npeaMeTa MpeaycCMaTpuBalOT (HOPMUPOBAHHE YHUBEPCAIbHBIX YUYEOHBIX JEHCTBU,
UMEIOINX 0a30BOE 3HAYCHUE JJIS PA3IMYHBIX BUOB JACATEIHHOCTH: PEIICHUS TTPOOIeM,
MOKCKa, aHaJIn3a U 00paboTKN MH(POpPMAIMU, HEOOXOIUMBIX IJIT TPUOOPETEHUS OIBITa
MPAKTUYECKON U KCCIEN0BATENbCKONW JIESITENBHOCTH, 3aHUMAIONICH Ba)XKHOE MECTO
B [I03HAHUU XUMUH.

B npakTtuke npenoaaBaHusl XMMHUM Kak HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus
TaK W Ha YPOBHE CpeJHEro o0uiero oopa3oBaHusi, MpU OMPEACICHUN COACPKATEIbHON
XapakKTepUCTUKU LEJIEHd M3Y4YEHUs [MpPEeIMETa HAMpPaBICHUEM IE€PBOCTEIICHHOM
3HAYMMOCTHU TPAJAUIMOHHO MPU3HAETCS (HOPMUPOBAHUE OCHOB XMMHUYECKON HAYKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUYECKON JIEITEIbHOCTH YeJI0BEeKa U Kak
OJTHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOIUYECKOW TOUYKU 3PEHHS TAKOH
MOAXOJ K ONPEACIICHUIO LIeJIE U3yYeHUs TPEAMETA SBIISIETCS BIOJIHE ONIPABIAaHHBIM.

CornacHo TaHHOU TOYKE 3pEHHUS TJIABHBIMU LEISIMU U3YUYCHUS TpeAMETa « XUMHUS»
Ha 6a3zoBoM ypoBHe (10-11 ki1.) ABJSIOTCS:

dbopMUpOBaHUE CHUCTEMbl XMMUYECKUX 3HAHUM Kak BaKHEHIEH COCTaBIsIONIEH
€CTEeCTBEHHO-HAYYHOU KApTUHBI MUPA, B OCHOBE KOTOPOMW JIeKAT KJIKOYEBHIC MOHSTHS,
byHIaMEeHTAIbHBIE 3aKOHBI U TEOPUU XHMMHH, OCBOCHHUE f3bIKa HAyKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUM MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX Pa3BUTUSI U CTAHOBJICHUS,

dbopMupoBaHHE€ U PA3BUTHE TMPEJCTABICHUM O HAYyYHBIX METOJax ITO3HAHUS
BCIIECTB U XUMHUYECKUX PEaKIUi, HEOOXOAMMBIX JJIS TNPUOOpPETEeHUS YMEHUU
OPUEHTHPOBATHCS] B MUPE BELIECTB M XUMHUUECKUX SIBJICHHM, UIMEIOIIUX MECTO B IPUPOJE,
B IPAKTUYECKOU Y MOBCEAHEBHOM KWU3HH;

pa3BUTHE YMEHHMA U CIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSCHEHUEM XUMHUYECKOTO OKCIIEPUMEHTa, COOJIO/IEHNEeM TIpaBuil 0€30MacHOro
oOpalleHus ¢ BEIIESCTBAMM.

Hapsny ¢ »TuM conepkareiibHas XapakKTepUCTUKA IIeJed U 3ajad U3y4eHUs
npeaMeTa B mporpaMMe Mo XUMHUHM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH TNPHOPUTETAMH B CHCTEME CcpeaHero obdiiero oobpazoBanus. CeromHs
B MpENoJaBaHUM XUMHUHU B OOJIbIIIEH CTENEHU OTAAETCS MPEANOYTEHHUE MPAKTHUYECKON
KOMIIOHEHTE COJACpKaHUsI OOyUeHMs, OPUEHTUPOBAHHON HA TMOJATOTOBKY BBIMYCKHHKA
OroIIe00pa3oBaTENbHOM  OpraHu3aliy, BIIAJEIOIEr0 He HAaO0OpOM 3HAHUH, a
(GYHKIIMOHATBLHOM T'PaMOTHOCTBIO, TO €CTh CIIOCOOAMH U YMEHHUSIMH aKTHUBHOTO
MOJYUYEHHUS 3HAHUM U IPUMEHEHUSI UX B PEAIbHOW KU3HU JJI PEIICHUSI MPAKTHUYECKUX
3a1ad.

B sToi1 CcBA3M mpu uM3ydeHHH npeaMeTra «XHUMUs» JTOMUHHUPYIOLIEE 3HAUYEHUE
MPUOOPETAIOT TAKUE LIETTU U 3a]1a4M, KaK:

ajganTamys OOYyYaloIUXCS K YCJIOBHSM JIMHAMUYHO Pa3BUBAIOIIECTOCS MHUPA,
dbopMHpOBaHNE MHTEIUICKTYAJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATUIO TPAMOTHBIX PELICHUM B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUAX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHECHHEM;

dbopMHpoBaHrEe y 00yYaIOIUXCS KIIOUYEBbIX HABBIKOB (KIJIFOUEBBIX KOMIETEHIUH),
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UMEIONINX YHUBEPCAIbHOE 3HAYCHWE JJISl Pa3IMYHBIX BHUJOB JEATEIHHOCTH: PEIICHUS
npobjieM, TIOMCKa, aHajgu3a W o0paboTkum  wHGOpPMAIUM,  HEOOXOJIMMBIX
JUTS IPUOOPETEHUS OTIBITa IEATETHPHOCTH, KOTOpast 3aHUMAaeT BaKHOE MECTO B TTO3HAHUH
XAMHH, a TaKXe JJIS OICHKH C TMO3WIMK DKOJOTHYECKOW Oe30MacHOCTH XapakTepa
BJIMSIHUSL BEIIECTB M XMMHUYECKHX MPOIIECCOB HA OPraHM3M YEJIOBEKAa M MPHUPOIHYIO
cpeny,

pa3BUTHE IIO3HABATEIBHBIX HHTEPECOB, WHTCIUICKTYAIBHBIX ¥ TBOPYECKUX
CIIOCOOHOCTEM O00yYarOIUXCS: CIOCOOHOCTH CaMOCTOSITENIBHO TMPUOOPETaTh HOBBIC
3HAaHUS 0 XHMHU B COOTBETCTBHH C JKH3HCHHBIMH IOTPEOHOCTSIMH, HCITOJIB30BaTh
COBpPEMEHHbIE NHPOPMAIIMOHHBIC TEXHOJIOTUH JJIs IIOMCKA ¥ aHaJIH3a y4eOHOM U HaydHO-
TOMYJISIPHON HH(DOpPMAIH XUMUIECKOTO COIePIKAHNUS;

¢opMHpoBaHHE W PA3BUTHE y OOYYAIOMIMXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIUICHUS, HAOMIONATEIFHOCTH, COOPAaHHOCTH, aKKYpPaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NpPH IUIAHUPOBAHWH W TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTAHUE Y O0yUaIONIMXCs yOKIEHHOCTH B TYMAaHHCTUICCKON HATIPABICHHOCTH
XAMHAH, €€ BaXHOH pOJIM B PEIICHWH TIOOATBHBIX MPOOJIEM paIlMOHAIBLHOTO
NPUPOIOIONB30BAHMS, TIOMONHEHHUS JHEPreTUYECKHX PECYpCOB M COXPaHEHHUS
NPUPOIHOTO PABHOBECHS, OCO3HAHHS HEOOXOAMMOCTH OEpEKHOTO  OTHOIICHUS
K TMPHPOJIE WM CBOEMY 3JIOPOBBIO, a TaKKe MPHOOPETCHUS OMBITA HCIOJIb30BAHHMS
MOJyYEHHBIX 3HAHWUW IS MPUHATHS TPAMOTHBIX PEIICHHA B CHTYaIlMsIX, CBSI3aHHBIX
C XUMHUYECKUMHU SIBIICHUSMHU.

[len w 3amaum  W3y4YeHHsS TMpeaMeTa «XUMUS» TONYYHIH  TOAPOOHYIO
METOJIMYECKYI0 HWHTEpIpeTranuio B pasznene «l[lmaHupyemble pe3yabTaThl OCBOCHHS
IpOTrpaMMbl IO XUMHH», OJaronapst 4eMy o0ecredeHo 4ETKOE MPEJCTABICHHE O TOM,
KaKhe 3HAHWS W YMCHHS UMEIOT MPsIMOE OTHOIICHHE K peallu3alid KOHKPETHOM
(178

B yueOHOM 1utane cpemHero oOmiero oOpa3oBaHUsl MpeaMeT «XUMHS» 0a30BOTO
YPOBHS BXOJUT B COCTaB MPEAMETHOM 00s1acTh «ECTEeCTBEHHO-HAYYHBIC TIPEIMETHD).

OOr1iiee YMCIIO YacoB, PEKOMEHIOBAHHBIX ISl U3ydeHUs Xumud — 68 uacos:
B 10 xnacce — 34 gaca (1 yac B Hegemo), B 11 kiacce — 34 vaca (1 gac B Hezeno).
COJIEP/)KAHUE OBYUYEHMUST

10 KJIACC
Teopernueckne 0CHOBbI OPraHUYECKOM XUMHUH

[IpeqMeT opraHv4ecKoM XUMHUU: €€ BO3HUKHOBECHHE, pPAa3BUTHE U 3HAYCHUE
B TOJIyYEHUM HOBBIX BELIECTB M MAaTEpHANOB. TeopHs CTPOCHUS OPraHUYECKHX
coenunenuii A.M. BbytnepoBa, €€ ocHoBHbIe TONOKEHUS. CTPYKTYpHBIE (DOPMYIIBI
OpPraHUYeCKuX BelecTB. ['oMonorus, nsomepus. XUMHUYECKasl CBA3b B OPraHUYECKUX
COEIMHEHUSX — OJMHAPHBIE U KPATHBIE CBS3HU.

[IpeacraBnenne o KiaccupuKauu OpPraHUYECKUX BemecTB. HomeHkmatypa
OpPraHUYECKUX COCIMHEHUH (CHCTEMaTU4YecKasi) U TPUBUAJbHBIE HA3BAHUS BaKHEHIITUX
IIPEACTABUTENIEN KIIACCOB OPTAHUYECKUX BEILECTB.

JKcNepuMeHTAbLHbIE METOIbI H3Y4YeHHs BeleCTB M UX NMpeBpalleHn il

O3znakomiieHre ¢ o0pa3liaMyi OpPraHMYeCKUX BEIIECTB U MaTepuaiaMi Ha X OCHOBE,
MOJICIMPOBAHUE MOJEKYJ OpraHMYeCKUMX BEIEeCTB, HaOMIOJIEHHEe U ONUCaHUE
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JIEMOHCTPAIIMOHHBIX OTBITOB 110 MPEBPAICHUIO OPTaHMYECKHUX BEIIECTB IIPY HarpeBaHUU
(rutaBieHue, 0OyTIMBaHUE U TOPEHHE).
YriaeBoaopoanl

AJIKaHBI: COCTaB ¥ CTPOCHHE, TOMOJIOTHYCCKUI pssl. MeTaH M 3TaH — MPOCTCHIIHE
MPEICTaBUTENIN AJIKAHOB: (PU3UYECKUE U XUMUYECKHUE CBOMCTBA (PEaKITUU 3aMEIICHUS U
TOpPEHNs ), HAXOXKCHUE B TIPUPOJIC, TTOTYICHUE U TIPUMECHCHHE.

AJKEHBI: COCTaB W CTPOCHHE, TOMOJOTUYECKHH psl. OTWIEH W TPOMHICH —
MPOCTEUIITNE TIPEICTABUTENN ATKEHOB: (PU3UYECKUE M XMMHUUYECKHE CBOWCTBA (peakiuu
TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THApPATAIlMU, OKUCICHUS W TOJUMEPHU3AINHN),
MOJTyYCHHUE W TIPUMCHCHHE.

Ankaauensl: OyrtamueH-1,3 u wmeTunOyramuen-1,3. CcTpoeHHe, BaKHEHIIIHE
XUMHUYECKHE CBOMCTBA (peakmus moiauMmepusanuu). IlomydeHue CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUH Psl. ALCTHICH —
MPOCTEHIIINI MPEICTABUTEIb AJIKHHOB: COCTaB, CTPOCHHE, (DU3NUECKUE U XUMUUYECKHUE
CBOMCTBa (peaklMU THUAPUPOBAHUSA, TaJOTCHUPOBAHMS, THApPATAIUU, TOPEHUSA),
MOJTy4YeHHE U IPUMEHEHHE.

Apensbl. beH3out: coctaB, cTpoeHue, GU3NYECKUEe U XUMUYECKHUE CBOMCTBA (peaKiuu
TaJIOTCHUPOBAHMS W HUTPOBAaHWS), TOJYyUYCHHE W TPUMEHEHHE. T071yon: cocmas,
cmpoenue, @uauyeckue U Xumudeckue CcolUcmed (peakyuu 2an02eHUpo8anus U
HUMPOBAHUsL), noayyeHue u npumererue. TOKCHIHOCTh apeHOB. | eHeTHUecKas CBS3b
MEXIy yTIEBOAOPOIaMH, IPUHAICKANTAMHI K Pa3IMYHBIM KjlaccaM.

Kypcusom B TeEKCTe BBIZICTICHBI DIIEMEHTHI COJICPXKAHHS Y4YeOHOro Marepualia, KOTOpPbIE H3Y4aroTCs
B 03HAKOMHTEIHFHOM IIAHE M HE BKJIIOYAIOTCSA B COCTaB NpPEIMETHHIX pe3ynsTaToB ocBoeHuss ®OII COO
Ha 6a30BOM ypOBHE.

[IpupoaHbie HCTOYHHUKHU YTIeBOAOPOIOB. [Ipuponnblii ra3 v nonyTHble HEQTAHbBIE
ra3el. Hetb 1 €€ npoucxoxnenne. CriocoObl nepepaboTKku HePTH: MeperoHKa, KpeKUHT
(TepMuyeckuii, KaTanuTuueckuil), nuponus. Ilpoaykrsl mnepepaboTku HedpTH, HUX
NPUMEHEHUE B MPOMBIIUIEHHOCTH W B ObITy. KaMeHHBI yroiib U MPOAYKTHI €ro
nepepadoTKu.

JKCIEePUMEHTATbHBIC METOAbI H3Yy4YeHHS BeIIECTB M X NPeBpPaLeHHil

O3HakoMJIeHHE ¢ 00pa3laMu IJIacTMacc, KayuyKOB U pe3uHbI, KoJuteKuu «HepTb»
U «YToJap», MOJAEIMPOBAHUE MOJIEKYJI YIIEBOAOPOAOB M TaJOr€HONPOU3BOJHBIX,
IIPOBE/ICHHE MPAKTUYECKOH PadoThI: IOJYyYEHUE ITUICHA U U3YUEHHUE €r0 CBOWCTB.

PacuéTHble 3aaun

Boruncnenus o ypaBHEHHIO XUMUYECKOW peakuu (Macchl, 00bEMa, KOJIMUECTBa
MCXOJTHOTO BEIECTBA WM TMPOAYKTa PEAKIUU [0 HU3BECTHBIM Macce, OOBEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB UM MPOYKTOB PEAKIIUN).
Kucsopoacoaep:xaiue oprannyeckue coeJUHeHUs1

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METaHO U 3TAHOJ: CTpOeHUe, (PU3NIECKUE U
XMMHUYECKHE CBOMICTBa (peakUuu C aKTUBHBIMM METajllaMH, TajJOre€HOBOJOPOJaMH,
rOpeHue), NpuMeHeHne. BoiopoaHbie cBsI3u MEXIy MOJIEKyJlaMu cnupToB. JlelicTBue
METaHOJIa U 3TaHOJIa Ha OpraHU3M YeJIOBEKa.

MHoroaroMHbie CIUPTHL. DTUIICHTINKOIb U TJIHIEPUH: CTPOEHHUE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO LIEJIOYHBIMM METaJUIAMH, Ka4eCTBEHHAas
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peakiysi Ha MHOTOaTOMHbIEe CrUPThI). JleiicTBUe Ha opraHu3M uenoBeka. [IpuMeHnenue
TJIMLEPUHA U ATHUJICHTIIUKOJISL.

®deHoJI: CTPOSHUE MOJIEKYJTbI, (PU3HUUECKUE U XUMUYECKHUE CBOMCTBA. TOKCMYHOCTh
dbenona. [Ipumenenue deHoa.

Anbaerunbl U kemowsi. DopMalbIeTH, alleTATBICTHI: CTPOSHUE, (HU3UIECKUE U
XUMUYECKAE CBOMCTBA (pEaKkIWHM OKWCICHUS ¥ BOCCTAHOBJICHHS, Ka4eCTBCHHBIC
peaKkIuu), NOJy4YeHUE U TPUMEHEHHE.

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

OnHOOCHOBHBIE Tpe/e/ibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAasT M YKCyCHas
KHUCIIOTBI: CTPOEHUE, (PU3NUYECKHE U XMMUYECKUE CBOMCTBA (CBOICTBA, OOIIME /I Kilacca
KHUCIIOT, peakuus ->TepuuKanuu), MojaydyeHue u mnpumeHeHue. CreapuHoBas u
OJIEMHOBAsI KMCJIOTHI KaK MPEACTABUTEIH BBICIINX KapOOHOBBIX KUCJIOT. Mblla Kak COJU
BBICIINX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JCHCTBUE.

Cnoxxable >QUpPbl KaK MPOU3BOJAHBIC KapOOHOBBIX KHCIOT. ['MIAPOIN3 CIOMKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xxupoB. buonorudeckast posb JKUPOB.

VYrieBoapl: cocTaB, KiacCU(pUKAIMS YIIIEBOJIOB (MOHO-, AU- W TOJUCAXapPUIIBI).
['mrox03a — mpocTelMii MOHOCaXapu/I: 0COOEHHOCTH CTPOECHUS MOJIEKYJIbI, (pU3nYecKre
U XUMUYeCKue cBoicTBa (B3amMmopeicTtBue ¢ ruapokcuaom wmeau(ll), oxucienue
aMMHaYHBIM PacTBOpPOM okcuiaa cepedpa(l), BoccTaHOBICHUE, OPOKEHUE TIIFOKO3BI),
HaxXOXKJEHUE B MPHUPOJIE, PUMEHEHHE, Onoaorndyeckas poib. Dotocunre3. Opykrosza
KaK U30Mep IITHOKO3BI.

Caxaposza — npeocmagumenb OUCAxXapuoos, 2UOPOIU3, HAXOHCOEHUE 8 Npupooe u
npumeHeHue.

Kpaxman u memmono3a kak mpupojHbie moiaumepbl. CTpoeHHe Kpaxmana u
1EeJUTI0NI03bl. PU3NYECKHE U XUMUYECKHE CBOMCTBA Kpaxmaia (THAPOJIN3, KaueCTBEHHAs
pEeaKIUs C UOJ0M).

JKCNepPUMEHTATbHbIE METO/IbI U3yYeHHsI BellleCTB U UX NMpeBpalieHni

[IpoBenenne, HaOMIONEHUE M OMHCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIIMUA OJJHOATOMHBIX CIIUPTOB (OKUCJICHUE ITAaHOJIa OKCUIOM
menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJICUCTBUE TJIMIIEPUHA C TUIPOKCHUIIOM
meau(ll)), anmpaerugoB (OKHUCIEHHE aMMHUA4YHBIM pacTBOpoM okcupaa cepedpa(l) u
ruapokcugom  menu(Il), B3aumoneiicTBMEe Kpaxmania C  HOJIOM), IIPOBEICHUE
MPaKTUYECKON paboOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

PacuéTHble 3a1aun

Brraucnenus mo ypaBHCHHIO XMMHYECKOW peakIuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJTHOTO BEIIEeCTBA WJIM TPOJAYKTa pEaKIUu TIO0 W3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WU MPOTYKTOB PEAKITUN ).
A30TCoaep:xalye OpraHnyecKkne coeJuHEeHUs

Amunbl. Memunamun u auuiun: cocmas, cmpoenue, usuyecKue u Xumuyeckue
ceotlicmea (2openue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU).

AMMHOKHCIIOTBI Kak aM(OTepHBbIE OpraHWYecKHe coeauHeHus. Duznueckue u
XUMHUYECKHE CBOMCTBA AMUHOKHUCIIOT (Ha MpUMeEpe TiuiuHa). buonoruueckoe 3HaueHue
amuHoOKucoT. [lentusbl.

benkun Kkak mpuUpOIHBIE BBICOKOMOJIEKYJSIpHbIE coenuHeHus. llepBuunas,

7



®enepanbHas padouas nporpamma | Xumusi. 10—11 kmaccer (6a30BbIi ypOBEHB)

BTOpUYHAS U TPETHUHASI CTPYKTypa OeNKOB. XMMHUYECKHE CBOMCTBA OEIKOB: THIPOIIH3,
JICHATypaIysl, KaUeCTBEHHBIC PEAKIIUU Ha OCIIKH.

JKCNepUMeHTAIbHbIE METObI H3y4YeHHs BelleCTB M X NMpeBpaleH il

HaGmonenne u omucaHue JEMOHCTPAIIMOHHBIX OIBITOB: JICHATypalus OCJIKOB
IIPY HArPEBAaHUH, IIBETHBIC PEAKITUN OCITKOB.

BbicokoMouieKyJIsIpHbIE COeTUHEHH S

OCHOBHBIC TIOHATHS XHMHU BBICOKOMOJICKYJSIPHBIX COCAMHECHHI: MOHOMED,
HOJIUMED, CTPYKTYPHOE 3BEHO, CTENICHB MMOJIMMEPHU3aIINU, CPEIHSSI MOJIEKYJISIpHAs Macca.
OcHOBHBIE METO/ABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN — TOJMMEpPHU3ANHs U
TTOJIMKOH ICHCAITHS.

Inacmmaccol  (nonusmusien, NOIUNPONUTEH, NOJUSUHUIXIOPUO, NOIUCMUPOTL).
Hamypanonoiti u  cunmemuueckue Kayuyku (0ymaoueHoswvill, XJ10pONpeHOosvlll U
uzonpenosulit). Bonoxna: namypanvhvie (X10nok, wepcmv, WéNK), UCKYCCMBEHHbLE
(ayemammoe 8010KHO, BUCKO3@), CUHMemu4ecKue (KanpoHr u 1aécam).
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JKCNepUMEHTATbHbIE METO/AbI H3Y4YeHHs BeleCTB M UX MpeBpalleHNnH

O3HakomiieHHEe ¢ 00pa3liaMyu TPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,
Kay4yKOB.

Me:xnpeaMeTHbIE CBSI3H

Peasmm3anust MeXIpEeOIMETHBIX CBSA3€H NPU H3YYCHUM OPraHUYECKOW XUMHUU
B 10 ky1acce ocymiecTBIsIETCS Yepe3 UCTOIb30BAaHMUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX
MOHATUM, TaK W TIOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJI1 OTICIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO11ue ecTeCTBEHHO-HAYUHbIC TIOHATUS: SIBIICHUE, HAYYHBIN (DaKT, TUTIOTE34a, 3aKOH,
TEOpHsl, aHalU3, CUHTE3, KJacCu(UKalMs, NEPUOANYHOCTD, HAOIIOICHUE, U3MEPEHHE,
AKCIEPUMEHT, MOJAEIUPOBAHUE.

®u3nka: Matepusi, SHEPrusl, Macca, aToOM, JIEKTPOH, MOJIEKYJIa, SHEPTE€THUECKUI
YpOBEHb, BELIECTBO, TE€JO0, OOBEM, arperaTHoe COCTOSHUE BELIECTBa, (U3NYECKUE
BEJINYMHBI U €TUHULIBI UX U3MEPEHHUS.

buonorust: knerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHu3MeE,
dboToCcHUHTE3, OMOJIOTUYECKH AKTUBHBIC BEIeCTBA (OCJIKH, YTIIEBOIbI, JKUPbI, DEPMEHTHI).

['eorpadusi: MuHEpanbl, TOpPHBIE MOPOJIbI, MOJIE3HbIE MCKOMAaeMble, TOILIUBO,
pECYpCHI.

TexHonorus: NMUIIEBbIE MPOAYKTHI, OCHOBBI PAallMOHAIBHOIO MUTAHUS, MOIOIINE
CpEJICTBA, JIEKAPCTBEHHBIE U KOCMETHYECKUE MPENapaThl, MATEPUAIIbI U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

11 KJIACC
Teopernueckne 0CHOBbI XUMHH

XUMHUYECKUI 3JeMeHT. ATOM. Sapo aroMa, M30TOMBI. DJIEKTPOHHAs O0O0JIOYKA.
DHepreTHYecKue YypOBHH, IMOIAYPOBHH. ATOMHBIC opOuTanmu, S-, P-, O- 3JIEMEHTHL
Oco0OeHHOCTH pacnpeiesICHuUs SJICKTPOHOB 110 OPOUTANIIM B aTOMaX AJIEMEHTOB TEPBBIX
YEeTBIPEX MEPUOJIOB. DIEKTPOHHAS KOH(PUTypaInsi aTOMOB.

Ilepuonnueckut 3akoH u llepuognueckas cucTeMa XUMHYECKUX DJIEMEHTOB
A.N. Menneneera. Csi3zp mnepuoanueckoro 3akoHa u Ileproguyeckoil CHCTEMBI
xumu4deckux 3yeMeHToB (.M. MeHeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOEHUST ATOMOB.
3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XMMHYECKHX DJIEMEHTOB W 00pa3yeMbIX HMHU
MPOCTHIX M CJIOKHBIX BEHIECTB MO TPYyIIaM M NEpUOJaM. 3HAUYCHUE MEPUOIUYECKOTrO
3aKOHA B Pa3BUTUM HAYKH.

Crtpoenue BellecTBa. XMMUYecKas CBsA3b. BUabl XuMU4Yeckol CBs3U (KOBaJEeHTHAs
HEMoJsipHAsE W TOJsSIpHAsi, HWOHHAs, MeTajuimdeckas). MexaHu3Mbl 00pa30BaHUs
KOBAJICHTHON XMMHUYECKOU CBsA3U (OOMEHHBIN M JIOHOPHO-aKLEeNTOpHbIN). BogopoaHas
CBsI3b. BalleHTHOCTH. DJIEKTPOOTPUIATEILHOCTh. CTENEeHb OKUCICHUS. VIOHBI: KAaTUOHBI
Y AaHUOHBI.

BemecTtBa MOJEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH MOCTOSTHCTBA
COCTaBa BelleCcTBa. TUIbI KPUCTALTMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT THUIIA KPUCTAILUTUYECKOU PEIIETKH.

[TonsiTue o qucnepcHbIX cucreMmax. MIcTHHHBIE M KOJUTOMIHBIE PacTBOPBI. MaccoBas
JIOJIs1 BEILECTBA B PACTBOPE.

Knaccudukanus Heoprannueckux coeAnHeHuid. HoMmeHkiaTypa HEOpraHu4ecKux
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BEIIECTB. ['€HeTHMYecKass CBA3b HEOPraHMYECKHX BEIIECTB, NPUHAIJIEKAIINX
K pa3JIM4YHbIM KJIACCaM.

Xumnueckas peakius. Knaccupukanus XuMUYECKUX peakuii B HEOPraHMYECKOM
U OPraHWYECKON XHMMHUHU. 3aKOH COXPAHEHHMS MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpEBpAIECHUS PHEPTUU NTPU XUMHUUECKUX PEaKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3NIU4YHBIX (akTopoB. OOpaTUMbIe
peakiuu. XumMuueckoe paBHoBecue. MaKkToOphl, BIUSIONINE HA COCTOSTHUE XUMUYECKOTO
paBHOBecus. [Ipuanun Jle [larense.

OnekTpoiautuueckas aucconuanua. CuibHble W ciaadbie anekTpoiutbl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KHUCJIasA, HEUTpaabHas, 1enaouHas. [lonsamue o 6000pooOHOM
noxasamene (pH) pacmeopa. Peakiuu MOHHOTO oOMeHa. [ uopoaus HeopeaHuueckux u
OP2AHUYECKUX BeUieCma.

OKHCIIUTENTFHO-BOCCTAHOBUTEINIbHBIE  peakiuu. [lonamue 06  3snekmponuze
pacniagos u pacmeopos coneu. llpumenenue 21eKkmpoausa.

JKCNepUMEeHTAJbHbIE METOIbI H3Y4YeHHS BeleCTB M UX NMpeBpalleHnH

Hemonctpanusa Tabmun «llepuoanueckass cucreMa XHUMHYECKHUX — AJIEMEHTOB
.. MenneneeBa», uzydeHUe MoOACNed KPUCTALIMYECKUX PEHIETOK, HAOIIOACHHE
U OINKCAaHUE JIEMOHCTPAIIMOHHBIX M JAOOPATOPHBIX OMBITOB (Pa3jI0KEHUE MEPOKCHUAA
BOJIOpOJIa B TMPHUCYTCTBUM KaTalau3aTtopa, OMNPEACIICHUE Cpebl PacCTBOPOB BEIIECTB
C MOMOIIBI0 YHUBEPCATBHOTO WHIUKATOPA, PEAKIIUM MOHHOIO OOMEHa), MPOBEIICHUE
NPaKTUYECKON paboThl «BiusgHue pa3auyHbIX (DAKTOPOB HA CKOPOCTh XMUMHYECKOM
pEaAKLIUNY.

PacuérHble 3a1a4u

Pacuétsl Mo ypaBHEHUSIM XUMUYECKUX PEAKLIHM, B TOM UYHCIIE TEPMOXUMHYECKUE
pPacy€Thl, pacu€Thl C KCIIOJIb30BAHUEM MOHATHUS «MACCOBAs JOJISI BEILIECTBAY.
Heoprannuyeckasi xumus

Hewmeramnel. Ilonoxxenne HemeraimioB B llepuoguueckol cHUCTEME XMMHUYECKUX
anemenToB J[.M. MenneneeBa u 0COOEHHOCTH CTpOEHHUsI aTOMOB. DU3NYECKHUE CBOMCTBA
HEMETAJUIOB. AJUIOTPOIHS HEMETAJJIOB (Ha TMpuMepe Kuciaoponaa, cepsl, dochopa u
yrieposa).

XUMUYECKHE CBOMCTBA BaXHEUIIMX HEMETAJIOB (TajJOT€HOB, CEphbl, a30Ta,
dbocdopa, yriaeposa U KpeMHHUSI) U UX COSTUHEHHUM (OKCHAOB, KHUCIOPOJCOAEPKAIINX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHU ).

[IpuMeHeHne BaXXHENIINX HEMETAJIJIOB U UX COCAUHEHUM.

Meramnsl. Ilonoxenne weramnoB B llepuoanueckor cHUCTEME XUMHYECKUX
sanemeHnToB J[.1. MenaeneeBa. OCOOCHHOCTH CTPOCHHUS AJIIEKTPOHHBIX 000JI0UEK aTOMOB
MetamioB. OOmue  ¢u3mdyeckue cBokictBa MeTaywioB. CIiaBel  METaJUIOB.
DNEKTPOXUMUYECKUI P HANPSXKEHU METAIIOB.

XUMHUYECKUE CBOMCTBA BAKHEHIIIUX METAJJIOB (HATPH, Kalui, KaJdbllUi, MarHuu,
AJTIOMUHMM, ITUHK, XPOM, KeJe30, MeJIb) U UX COCTMHEHU.

OO6mwme crnocoObl MOMy4YeHUus MeTaioB. Memannypeus. Kopposzus memannos.
Cnocobwl 3auumul om kopposuu. [IpuMeHeHre MeTaIOB B OBITY 1 TEXHHUKE.

JKCNepUMEeHTATbHbIC METO/AbI H3Y4YeHHS BeleCTB M UX MpeBpalleHNH

N3yuenue xoiekuuu «MeTallibl U CIUIaBb», 00pa3lioB HEMETAIUIOB, pPEIICHHUE
HKCIIEPUMEHTAJIbHBIX 3a/1ay, HaONIOJCHHE U ONHMCAHHWE JIEMOHCTPAIlMOHHBIX H
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71a00paTOPHBIX OMBITOB (B3aUMOJIEHCTBHE THIPOKCUA ATFOMUHUS C PACTBOPAMH KUCIIOT
U 1IeJI0Yel, KaYeCTBEHHBIE PEaKIIMM Ha KATHOHBI METAJLIOB).

PacuérHble 3agaun

Pacuérel maccel BemiecTBa WM OOBEMA Ta3oB IO H3BECTHOMY KOJIUYECTBY
BEIIECTBA, MAacCe WU 00BbEMY OJJHOTO M3 yYACTBYIOIIMX B PEAKIIMU BEIIECTB, PacUEThl
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) NMPOAYKTOB PEAKLWHU, €CJIU OJHO W3 BEILECTB
MMEET PUMECH.

Xumus 1 ’KU3Hb

Ponr xumMum B oOecne4eHHHM SKOJOTUYECKOW, SHEPreTHYCCKOW U IHINECBOU
0€30MacHOCTH, pa3BUTUU MeIUUMHBL. [[oHATHE O HAYYHBIX METOAAaX MO3HAHUS BEILECTB
Y XUMHAYECKUX PEAKIIUMN.

[IpencraBiaenust 00 OOMMX HAYYHBIX NPUHLHUINAX MPOMBIIUIEHHOTO MOITYYEHHUS
BA)KHEUILINX BEUIECTB.

YestoBeK B MUPE BEIIECTB U MAaTEPUAJIOB: BAXKHEHUIIIME CTPOUTEIBbHBIE MAaTEPHAIIBI,
KOHCTPYKLIMOHHBIE ~ MaTepuajbl, KpAacKd, CTEKIO, KepaMuKa, MaTepuabl
JUISL AIEKTPOHUKY, HAHOMaTepraibl, OPfaHUYECKUE U MUHEPAJIbHbIE YA00PEHNUS.

XAMHSIT W 370pPOBBE 4YEJIOBEKA: IPAaBWJIA MCIOJIB30BAHMS JIEKAPCTBEHHBIX
npenaparoB, IpaBuia O€30MacHOrO0 MCHOJIb30BaHUS MPEnapaTroB OBITOBOW XUMUU
B IIOBCEIHEBHOMW >KU3HM.

Me:xnpeamMeTHble CBA3M

Peanuzanus MeXnpeIMETHbIX CBA3EH MPU HM3YYEHUHU OOIIEeH M HEOPraHUYECKOM
xuMuM B 11 Kjacce OCyIIeCTBIIsIETCA Yepe3 UCIOJIb30BAaHUE KaK OOUIMX €CTECTBEHHO-
HAy4YHbIX TMOHATHA, TaK W TOHSTHH, SBISIIOIIUXCS CUCTEMHBIMH JIi OTAEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAY4YHOI'0 [IUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE MMOHATHS: HAyYHBIM (akT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalli3, CHUHTE3, KiIaccuduKalus, NEePUOAUYHOCTb, HAOIIOJEHUE, SKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SABJIICHUE.

duznkKa: MaTepusi, SHEPTUs, Macca, aTOM, AEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII,
pasiOaKTUBHOCTb, MOJIEKYJa, SHEPreTUUECKUN YPOBEHb, BEIIECTBO, TEJIO, O0BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, (PU3NYECKHE BEIUUYMHBI M €IUHULBI UX U3MEPEHHUS,
CKOPOCTb.

buonorus: kierka, opraHu3M, 3KocUcTeMa, Ouocdepa, Makpo- U MUKPOIIIEMEHTHI,
BUTaMHHbI, 0OOMEH BEILIECTB B OPraHu3Me.

['eorpadusi: MuHEpanbl, TOpPHBbIE MOPOJbI, MOJIE3HBIE HCKONAeMble, TOILIMBO,
pecypchl.

TexHoorus:: XuUMHYECKass NPOMBIINIIEHHOCTh, METAJUIyprus, IPOU3BOJICTBO
CTPOUTEIBHBIX  MAaTEPHUANIOB, CEJIBCKOXO3AWCTBEHHOE  IPOW3BOJICTBO,  MHILEBAs
IPOMBILUIEHHOCTD, (dapmaneBTHueCKas POMBILUIEHHOCTb, IIPOU3BOJICTBO
KOCMETUYECKHX  IpPEnaparoB, IPOU3BOJACTBO  KOHCTPYKILMOHHBIX  MaTEpHAJIOB,
AJIEKTPOHHAs POMBIIIIIEHHOCTh, HAHOTEXHOJIOTUH.

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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaet TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS 00yUYaIOITUMUCS
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nporpaMm cpeaHero ooOmero o0pa3oBaHUs (JUYHOCTHBIM, METANPEAMETHBIM U
npeaMeTHbIM). HaydyHo-MeToanueckoil OCHOBOM [JIsi  pa3pabOTKU  IJIAaHUPYEMBIX
pe3yibTaTOB OCBOEHUS MPOrpaMM CPeIHEro 001Iero o0pa3oBaHusl SBISAETCS CUCTEMHO-
JeSATETbHOCTHBINA MOAXOI.

B cooTBeTrcTBUM € CHUCTEMHO-AEATEIBHOCTHBIM TOJAXOAOM B  CTPYKType
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHUSI MpeIMeTa « XUMUsS» Ha YPOBHE CPEHEr0 OOIIEro
00pa30BaHMsI BBIZICJICHBI CIEAYIOUINE COCTABIISIONINE:

OCO3HaHHE OOYYalOIUMUCS POCCUUCKOM TpPa)KJaHCKOM HUIAECHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTA U CAMOONPEIEIEHUIO;

HaJU4re MOTUBAIUU K O0yUCHHIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN JHMYHOCTH HA OCHOBE
KJTFOUEBBIX IICHHOCTEH U UCTOPUUYECKUX TPaUIIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBAaThCSA B  CBOEH
JEATENIbHOCTU [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, PUCYIIUMH LIEJIOCTHON CUCTEME
XUMHUYECKOT0 00pa30oBaHus;

HaJIM4YUE MPABOCO3HAHMS IKOJOTUYECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBUTH 1NN
U CTPOUTH KU3HEHHBIE TUUIAHBI.

JIngyHOCTHBIE PEe3yNbTaThl OCBOCHUS MIPEAMETA « XUMHUS» JOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCHUTATEIILHOW JEATEIIBHOCTH B COOTBETCTBUU C T'YMaHMCTHYECKUMH,
COITMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU U UJ€aJIaMU POCCUMCKOTO
rpakIaHCKOro 00IIeCTBA, MPUHITHIMU B OOIIIECTBE HOpMaMH U MPABUJIAMU MTOBEICHHUS,
CIIOCOOCTBYIOUIMMHU TPOLECCaM  CaMONO3HAHUS, CAMOPAa3BUTHS WU HPABCTBEHHOI'O
CTaHOBJICHHSI INYHOCTH O0YyYarOIINXCS.

JIngyHOCTHBIE ~ pe3ynbTaThl  OCBOEHUS  MpeaMeTa  «XUMHUS»  OTPaXaroT
chOpPMHPOBAHHOCTh  OIbITA [O3HABATEJIBHOW M  MPAKTUYECKOW  JESITEIbHOCTU
OOy4YaroIIMXCs M0 peaanu3aliuy MPUHSATHIX B 00111€CTBE IIEHHOCTEH, B TOM YHCIIC B YACTH:
1) rpaaaHCKOro BOCIIMTAHUS:

OCO3HaHUSI OOYYAIONMMHUCS CBOMX KOHCTHUTYLIIMOHHBIX TpaB M 0OS3aHHOCTEM,
YBa)KECHUS K 3aKOHY U ITPaBOMOPSAKY;

MPEJCTABICHUS O COIIMATBLHBIX HOPMaxX M MpaBuiIaX MEXKIJIUYHOCTHBIX OTHOIICHUMN
B KOJIJIEKTHURE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKON AEATEIBHOCTH MPU CO3JIaHUM YYEOHBIX
MPOCKTOB, PEIIEHWU YYCOHBIX M TMO3HABATEJIbHBIX 3aJ1au, BBITOJTHEHUU XUMHUYECKUX
AKCTIEPUMEHTOB;

CITIOCOOHOCTH TOHUMATh U TPUHUMATh MOTHUBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI
JIPYTUX TIPU aHAJU3€ PA3JIMYHBIX BUJIOB YUECOHOU AESATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHUS

LIECHHOCTHOTO  OTHOIIEHUSI K HCTOPUYECKOMY U  HAYYHOMY HACJIEIUIO
OTE€UYECTBEHHON XMMUM;

YBaXEHUS K TIPOILECCY TBOpPYECTBA B 00JIACTM TEOPUU H MPAKTUUYECKOTO
NPUMEHEHUS XHMHUHU, OCO3HAHUS TOrO, YTO JIOCTWXKEHHMS HAYKH €CTh pe3yJbTaT
JUTUTEIIbHBIX HAOMIOACHUH, KPOMOTIIUBBIX SKCIIEPUMEHTAIBHBIX TTOMCKOB, TIOCTOSTHHOTO
TpyJla YYEHBIX U MPAKTUKOB;

MHTEpeca M IMO3HABATEJbHBIX MOTHBOB B MOJYYEHUU M TOCIEAYIOIIEM aHaIu3e
uH(pOpMAaIUHU O IEPEIOBBIX TOCTHXKEHHUSIX COBPEMEHHOM OTEYECTBEHHON XUMUH;
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3) TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYyallud, CBA3aHHBIE C XUMUYECKUMH SIBJICHUSIMHU,
Y IPUHUMATh OCO3HAHHBIE PEUIECHUS, OPUCHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI
Y LIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEJAEHUE U NOCTYIIKH CBOMX TOBAapUIIEH C MO3ULUI
HPaBCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITHUX MOCTYIIKOB,;

4) ¢popmupoBaHus KYJIbTYPHI 3/10POBbSI:

MOHMMAHHUS IIEHHOCTEH 3J0POBOT0 U 6e30mMacHOro 0opasa >Ku3HHU, He0OOXOTUMOCTH
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PHU3WYECKOMY U TICUXHYECKOMY
310POBBIO;

COONIO/IeHNs TMpaBWil O€30MaCHOr0 OOpallleHus C BEHIeCTBAMU B  OBITY,
IIOBCEHEBHOM )KM3HU U B TPYJAOBOU JIE€ATEIBHOCTH;

NOHMMaHUsl LIEHHOCTU MpaBWJI UHIUBUAYAIbHOTO M KOJUIEKTUBHOTO 0€30I1aCHOTO
NOBEJCHUS B CUTYALMSIX, YITPOXKAOIIUX 340POBBIO U KU3HH JIFOJIEH;

OCO3HaHUsl TOCIEACTBUA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOICHUS
aJIKOroJIsl, HAPKOTUKOB, KypEHUs);

5) Tpy0BOro BoCIMTAHUS :

KOMMYHHUKATUBHON KOMIIETEHTHOCTH B y4€OHO-HCCIIE0BATENbCKOM AEATENBHOCTH,
OOLIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUJAX JEATEIBbHOCTH;

YCTAaHOBKHM HAa aKTUBHOE YYacCTHE B PEIIECHUU MPAKTHUYECKHX 3aJlad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YyYEeHHMIO Tpodeccuil pa3inuyHOro  poja,
B TOM YHCJIE HA OCHOBE IIPUMEHEHUS MTPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXXEHUS K TPYLY, JIIOIAM TPYAA U PE3YJIbTATAM TPYAOBOM JAEATENBHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BbIOOPY MHIUBUAYAJIbHON TPAaeKTOpUU 0Opa30BaHMUs,
Oyayumieil mpodeccun M peanu3aluud COOCTBEHHBIX >KU3HEHHBIX IIJIAHOB C Y4ETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEW K XHMMHMM, HHTEPECOB U MOTpeOHOCTEH
00II1eCTBA;

6) IKOJOrH4eCKOr0 BOCIIUTAHMS :

AKOJIOTMYECKU I€J€CO00pa3HOr0 OTHOIIEHHUS K MPUPOJAE, KaK HCTOYHHUKY
CYILLIECTBOBAHMS KU3HU Ha 3€MIIE;

NOHUMaHUsl TJOOATBLHOTO XapakTepa HSKOJOTHYECKUX MpoOJeM,  BIMSHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOIHON U COLIMATILHON CPEeJibl;

OCO3HaHUsI HEOOXOJIMMOCTH HMCIOJIb30BaHUSI JAOCTUKEHUN XUMHUHU JJIs PEIICHUS
BOIIPOCOB PAIIMOHAILHOTO TPUPOAOTIOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JCHUCTBUHU, NMPUHOCIIIMX BPEI OKPYXKAKOUIEH MPUPOIHOU
cpele, YMEHHUs MpPOrHO3MPOBaTh HEOJArONPUSTHBIE HKOJOTUYECKUE MOCIEACTBUS
MPEANPUHUMAEMBIX IEUCTBUM U NPEAOTBPALIATh UX;

HaJU4Msl Pa3BUTOrO 3KOJOTMYECKOTO MBIIUICHHS, 3KOJOTMYECKON KYJIbTYpHI,
OMbITA AESATENBHOCTH 3KOJOTWYECKOM HAIPABIECHHOCTH, YMEHHsI PYKOBOACTBOBATHCS
UMU B M03HABATEIHHONW, KOMMYHUKATUBHOW U COIMAIIBHON MPAaKTHKE, CIOCOOHOCTH U
YMEHUSI aKTUBHO MPOTUBOCTOATH UJIE0JIOTUU XeMo(poouu;

7) NeHHOCTH HAYYHOTO MO3HAHMSA:
c(hOpMUPOBAHHOCTU MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
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Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKHU;

NOHUMAaHUs cenu(UKN XUMUU KaK HayKu, OCO3HaHUS €€ poiau B (OpMHUPOBAHUU
pallMOHANILHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM  IIEJIOCTHOTO  MpeACTaBICHUS
00 OKpy’KarolieM MHUpe Kak O €IMHCTBE MPUPOIbI U YEJIOBEKA, B MO3HAHUU MPUPOJIHBIX
3aKOHOMEPHOCTEHN U PEIICHUH MPOOJIEM COXPAaHEHUS IPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTH B 0COO0M 3HAUMMOCTH XUMHH TSI COBPEMEHHOM ITUBHIIM3AINH: B €€
TYMaHUCTUYECKON HAMpPaBICHHOCTH M BaXXHOW pOJIM B CO3JaHUM HOBOW 0a3bl
MaTepUANbHOU KYJIBTYphI, PEUICHUU TJIOOAIBHBIX MPOOJIEM YCTOWYHMBOTO Pa3BUTHS
YEeJI0BEYECTBA — CHIPhEBOM, SHEPTETUUECKOM, TTUIIIEBOM U IKOJIOTUYECKOM 0€30MacHOCTH,
B Pa3BUTUM MEIUIIUHBI, OOCCIEUEHUHU YCIOBUU YCIEIIHOTO TPyJa U SKOJIOTHYECKH
KOM(OPTHOM >KU3HU KaXKI0T0 YjeHa OOIIeCcTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: MOHHUMAaHUsl CYIIHOCTH METOJOB IMO3HAHMS,
UCIIOJIb3YEMbIX B E€CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCHOJb30BATh IMOJTy4yaeMbIe
3HAHMS JUISI aHAIM3a U OOBSICHEHUS SBJIICHUM OKPYXAIOIIErOo MUPA U TTPOUCXOSIINUX
B HEM HM3MEHEHUH, YMEHHS JejlaTh 00OCHOBAHHBIC 3aKIIIOUCHHSI HAa OCHOBE HAay4YHBIX
($haKTOB ¥ UMEIOIIMXCS JAHHBIX C IEJIbIO TIOTYUYEHHUsI JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJIb30BaTh XUMHUUYECKUE 3HAHUS JJI PEIICHHUS
npo0JieM B peaJIbHBIX )KU3HEHHBIX CUTYalIUsIX;

HMHTEpeca K MO3HAHUIO U UCCIIEIOBATEIILCKON AEATEIbHOCTH;

TOTOBHOCTH U CLIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTHBHOMY IOJIYYCHHIO HOBBIX 3HAHWUU 1O XMMHH B COOTBETCTBUHU C JKU3HCHHBIMH
MOTPEOHOCTIMU;

MHTEpeca K OCOOEHHOCTAM TpyAa B pa3iIu4HbIX cdepax mpodeccruoHaTbHON
JEATEIIbHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC Pe3yJIbTaThl OCBOCHUS yUeOHOTO mpeaMeTa « XUMUs» Ha YPOBHE
CpeaHero oo1iero oopa3oBaHus BKIIOYAKOT:

3HAYUMBbIE TUTSE dbopmupoBaHUs MHUPOBO33pPEHUS oOy4Jaromxcs
MEXIUCITUTUTMHAPHBIE  (MEXKIIPEAMETHBIC) OOIICHAYYHbIE TOHATUS, OTPAXKAIOIINE
[[ETOCTHOCTh HAYYHOU KapTHUHBI MUpPa U CHIENU(PUKY METOAO0B MO3HAHMUS, UCTIOJIb3yEMBbIX
B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, DHEPrus, SBJICHUE, MPOIIECC, CUCTEMA,
Hay4YHBIN (DaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIEIOBaHNUE,
HaOJII0/ICHNE, U3MEPEHHE, DKCIIEPUMEHT U APYTHE);

yHUBEpCAJIbHbIC y4eOHbIe JchCTBHS (IO3HABaTENIbHbIC, KOMMYHHKATHUBHBIE,
peryisTuBHbIE), obOecneunBaromye GopmupoBanue (GyHKIMOHATBHOW T'PaMOTHOCTU U
COIMAILHON KOMITETEHIIUN 00YYarOITUuXCs;

CIIOCOOHOCTh OOYYaIOIIUXCSl HMCIOJB30BaTh OCBOEHHBIC MEKIUCITUTIIMHAPHEIE,
MHUPOBO33pEHUYECKHEC 3HAHUS U YHUBEPCAIbHbBIE yUeOHBIC IEHCTBUSI B TIO3HABATEILHOMN U
COLMAJIBHOM ITPAKTHUKE.

MertanpeaMeTHbIC pe3yIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATLHBIMU YUCOHBIMH
MO03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSMU.

IHo3HaBaTeJabHBIC YHUBepcaJbHbIE yqeﬁnble AeHCTBUA
Bba3oBble Jornueckue aeiicTBUA:
CaMOCTOSTEeNIbHO (hOPMYJIMPOBATh U aKTYaJIM3UPOBATh MPOOJIEMy, BCECTOPOHHE €€
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paccMaTpuBarth;

OTIPENENATh LENH eATeTbHOCTH, 3a7aBas apaMeTpbl U KPUTEPUH UX JTOCTUKEHUS,
COOTHOCHUTH Pe3yJbTaThl IEITEILHOCTHU C MOCTABICHHBIMU LEISIMU;

UCIIOJIb30BaTh ITPU OCBOCHUH 3HAHUI TPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIICIATD
XapaKTepHble TMPHU3HAKUA TMOHATHM M YCTaHABIMBATh HUX B3aUMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIME TOHATHUS JJ11 00BSICHEHUS OTJENbHBIX (DaKTOB U SIBJICHMIA;

BBIOMPATh OCHOBAHUS M KPUTEPUU I KJIACCU(PUKAIUNA BEIIECTB U XUMHUYECKHUX
pEeaKInii;

YCTaHABIMBAaTh  NPUYUHHO-CIEACTBEHHBIE  CBSI3M  MEXAY  HM3y4aeMbIMH
SIBJICHHSIMU;

CTPOUTH JIOTUYECKHE pacCykACHUsS (MHAYKTHUBHBIC, I€TyKTUBHbBIC, [0 aHAJIOTHUN),
BBISIBIIAITH  3aKOHOMEPHOCTH M TMPOTUBOPEUHS B PACCMATPUBACMBIX  SIBICHHSIX,
(bOopMyIMpPOBATH BHIBOJIBI U 3aKITIOUCHUS;

OPUMEHSATh B MPOIECCE IMO3HAHUS, HCIOJIb3yEMble B XUMHU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIETH, MPEOOPa30BBIBATH MOJICIBHBIC MPEJCTABICHUS — XUMUUYECKHUI 3HAK
(cuMBOJI) d3JIeMEHTa, XUMUYeckas (opmylia, ypaBHEHHWE XHMHUUYECKOW pEaKIuu —
IIPU PEIICHUH YYeOHBIX TO3HABATEIBHBIX U MIPAKTUYECKUX 3a]1a4, IPUMEHSTh Ha3BaHHBIC
MOJIeJIbHBIC TPEACTABICHUS U1l BBISABICHUS XapaKTEPHBIX TMPU3HAKOB H3ydaeMbIX
BCIIECTB U XUMHUYECCKUX PEAKIIHH.

Bba3oBble ucciieqoBaTeIbcKue 1eiicTBUA:
BJIa/IETh OCHOBAaMH METOJIOB HAYYHOTO MMO3HAHUS BEIIECTB U XMMUUYECKUX PEAKIIHIA;
(dbopMyITUpOBATh LIEIH U 33]Ia4H UCCIIEIOBAHNUS, NCTIOJIh30BATh MOCTABICHHBIE U
CaMOCTOSITENTFHO CPOPMYITHMPOBAHHBIC BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JUIsl (JOPMUPOBAHUSI THIOTE3bI MO MPOBEPKE MPABUIHBHOCTU BBICKA3bIBAEMBIX
CYXJCHUU;

BJIA/ICTh HABBIKAMU CAMOCTOSATEILHOTO MJIAHUPOBAHUS U TIPOBEICHUS YUCHUUECKHIX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBaTh YMEHHUS HaOI0JaTh 3a XOJOM Ipoliecca,
CaMOCTOATENILHO TPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIupoBaTh OOOOIICHHS U
BBIBOJIbI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YyJbTaTOB HCCIEJOBAHMS, COCTaBISAThH
000CHOBaHHBIN OTUET O MPOJIETaHHON padoTe;

MpUOOPETATh OMbBIT YYEHUYECKON UCCIIEeI0BATENbCKON U TPOCKTHOM I€ATETbHOCTH,
MPOSIBIISITH CIOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITETLHOMY TIOUCKY METOJIOB PEIICHHSI
MPAKTHYECKUX 3aa4, MPUMEHEHHUIO Pa3IMYHBIX METOAO0B MTO3HAHUSI.

Pa6ora ¢ undopmanmueii:

OPHEHTHUPOBATLCSA B Pa3IMYHBIX UCTOYHHKAX WHPOpMANUK (HAYIHO-TIOMYJIIpHAs
JUTEepaTypa XUMHUYECKOTO COJAEp)KaHUs, CIpaBOYHBIE mocoOus, pecypchl MHTepHETa),
aHAM3UPOBATh MHPOPMAIIUIO PA3IMYHBIX BUJIOB U (hOPM MPEACTABICHUS, KPUTUUECKU
OLIEHUBATH €€ IOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(dbopMyIHpOBaTh 3aMPOCH U MPUMEHSTH Pa3JIMYHbIE METO/IBI TIPU TTOUCKE U 0TOOpE
uHbopMaIuu, HeOOXOIUMOI JIJIs1 BBITIONHEHUS YyIeOHBIX 3a/1a4 ONPEACIEHHOTO TUTIA,;

nmpuoOpeTaTh  OMBIT  HWCIHOJIB30BAaHUS  MH(DOPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMAIbHYIO (hOpMYy NpelcTaBlieHUs UHGOpMaIU
(cxembl, rpadUKH, JUarpaMMBbl, TAOJIHIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAay4HBIA SI3bIK B Kauye€CTBE CpeACTBa MpH paboTe ¢ XUMHUYECKOU
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uH(popMaIue: MPUMEHATh MEXIPEIMETHBIE (PU3NUECKHEe U MaTEMATUUYECKUE) 3HAKU U
CUMBOJIBI, (hOPMYJIbI, a00OpEeBUATYPbI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHUE  CPEJICTBA
HaIJISIHOCTH.

KoMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCCTBUS:

3aJlaBaTh BOIPOCHI II0 CYHIECTBY OOCYKIaeMoOW TeMbl B XOA€ AMaIora
W/WIA  JTUCKYCCHHM, BBICKAa3bIBaTh HWJCH, (POPMYIUPOBATH CBOM MPEIOKCHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEIJIOKEHHON 3aa4H;

BBICTYIIaTb C TPE3CHTALMEN pE3yJIbTATOB IO3HABATEIBHOW JEATEIIBHOCTH,
IIOJIYYCHHBIX CaMOCTOSITEJIBHO WM COBMECTHO CO CBEPCTHHUKAMH IIPHU BBINOJIHEHUHU
XUMHUYECKOTO SKCIIEPUMEHTA, MPAKTUYECKOM paboThl MO MCCIEAOBAHUIO CBOICTB
U3y4aeMbIX BEILECTB, pealn3allid y4eOHOro NpoeKkTa U (POpPMyIHPOBATH BHIBOJIBI
[0 pe3yjbTaTaM IPOBEIEHHBIX HCCIECAOBAaHUN IMYTEM COIIACOBAHMS MO3ULUN B XOJ€
00Cy>KIeHHsI 1 0OMEHAa MHEHUSIMHU.

PerynsitTuBHble YHUBEpPCAJIbHbIC Y4eOHbIC HeHCTBUS

CaMOCTOATENIBHO  IUIAHUPOBATb M OCYIIECTBJIATH CBOI  II03HABATEIBHYIO
JEeATEIbHOCTh, ompenenss €€ Uenu MW 3a4a4d, KOHTPOJIMPOBAaTb U II0 MeEpe
HEO0OXOIMMOCTH KOPPEKTUPOBATH MTPEAJIAra€MbIil alTOPUTM IEUCTBHI NPU BHIIOJIHEHUU
y4eOHBIX M HCCIIEOBATENbCKUX 33J1a4, BbIOUpaTh Hanbosiee 3(h(PEeKTUBHBIN CIIOCOO X
pElIeHUs C YYETOM MOTYYEHUS HOBBIX 3HAHHUM O BEHIECTBAX U XUMUYECKUX PEAKIIMIX;

OCYLIECTBJIATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTHM Ha OCHOBE CAMOAHAIM3a U
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpeameTHBIC PE3yNbTaThl OCBOCHUS Kypca «OpraHudeckas XUMHS» OTPaXkKarorT:

c(hOpPMUPOBAHHOCTH MPEJICTABICHUN O XUMHUECKON COCTaBIISIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MUPA, POJIM XUMUH B TIO3HAHWUHU SBIICHUN TTPUPOIBI, B (HOPMHUPOBAHUN
MBIIUICHUS W KYJIbTYPBI JIMYHOCTH, €€ (DYHKIIMOHATBLHON IPaMOTHOCTH, HEOOXOIUMOMN
JUISL PEIICHUS TPAKTUYECKUX 3a/ad W IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIICHUS
K CBOEMY 37I0POBBIO U IIPUPOJIHOM CPENE;

BJIQ/ICHUE CUCTEMOM XMMUYECKUX 3HAHUHN, KOTOpasi BKIFOYAET: OCHOBOIIOJIATAOIIINE
MOHATUS (XUMHUYECKUN DJIEMEHT, aTOM, JJIEKTPOHHas 000J0YKa aToMa, MOJIEKYJIa,
BaJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKasi CBSI3b, CTPYKTypHas (opmyia
(pa3BEépHYyTas U COKpaIlEHHAas1), MOJIb, MOJIIPHAsI Macca, MOJISIPHBIM 00BEM, YTIIepOTHBIN
CKeJeT, (PyHKITMOHAIbHAS TPYIIA, PaUKal, U30MEPHs, H30MEPhI, TOMOJIOTHICCKUIN PSIII,
TOMOJIOTH, YIJIEBOJOPOJbI, KHCIOPOJ W a30TCOJAEpX AIIHe COEIUHEHUs, MOHOMeEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIC COSAMHCHUS); TCOPUU U 3aKOHBI
(Teopust cTpoeHust oprannueckux BemecTB A.M. byTiiepoBa, 3aK0H COXpaHEHUSI MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMUECKHM S3bIK XUMUW; MUPOBO33PEHUYECKHE 3HAHNUS,
JexXaliue B OCHOBE MOHMMAaHMUSI MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBIICHUH,
dakToIOTHYECKUE CBEJEHUS O CBOWMCTBAX, COCTaBe, TMOJYyYCHUH U 0O€30MacHOM
WCIIOJIb30BAHUN BAKHEHIIMX OPraHWYECKUX BEIIECTB B OBITY W MPaKTHYECKOU
NeSATETLHOCTH YEJIOBEKA;
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c(OPMUPOBAHHOCTh YMEHUM BBISBIATH XapPAKTEPHbIE MPU3HAKU TOHATUH,
yCTaHaBJIMBAaTh WX  B3aMMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIIUE  TMOHSATHUS
IIPU ONKMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUI OPTaHUYECKUX COCIMHEHUI;

c(OPMUPOBAHHOCTh ~ YMEHHUI  HCHOJB30BATH  XUMHUYECKYIO CUMBOJIUKY
JUTS COCTaBJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM) hopmyt
OpPTaHUYECKUX BEIICCTB W yPaBHCHUN XMMHYECKUX PEAKIUN, U3TOTABIMBATH MOICIU
MOJICKYJT ~OPTaHMYECKHMX BEIIECTB I WUIIOCTPAlUA WX  XUMHYECKOTO H
MIPOCTPAHCTBEHHOTO CTPOCHUS,

c(OPMHPOBAHHOCT, YMEHUW YCTAHABIMBATh MPUHAIICKHOCTh HW3YUECHHBIX
OpPraHUYECKUX BEIIECTB M0 MX COCTAaBY U CTPOCHHUIO K OMpeAeNEHHOMY KiacCy/Tpyrre
COCIMHEHUN  (YIJIEBOJOPOJABI,  KHUCIOPOJ W  a30TCOJAEpXkAIlhe  COEIUHEHUS,
BBICOKOMOJICKYJISIDHBIE COCAMHEHMS), JaBaTh KM Ha3BaHUS 10 CHCTEMaTHYECKOU
Homenkiarype (IUPAC), a Taxke NpUBOAWTH TPUBHAIbHBIC HAa3BaHHS OTICIIBHBIX
OpPraHUYECKUX BEIIECTB (ITUIICH, TPOIUIICH, alleTHIICH, STUIICHTITUKOIIb, TITULEPHUH, (EHO,
dbopmanberui, areTalblIeru, MypaBbiUHasi KUCJIOTA, YKCYCHAasi KHCJIOTA, OJECHHOBAs
KHCJIO0Ta, CTEAPUHOBAs KMCII0TA, TIIF0K03a, PPyKTO3a, Kpaxmall, IeJUTI0JI03a, TIIUIIH);

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

cOPMHUPOBAHHOCTh yYMEHHUS TPUMEHATH TIIOJOKEHUS TEOPHUH  CTPOCHUS
opranndeckux BemecTs A.M. byrtnepoBa miisi OOBSICHEHUS 3aBHCHUMOCTH CBOMCTB
BEIIECTB OT MX COCTaBa U CTPOCHHUS;, 3aKOH COXPAHEHHS MacChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOEHUE, (PU3UYECKHE U
XUMHUYECKHAE CBOMCTBA THUITWMYHBIX MPEACTABUTEIICH Pa3TUYHBIX KJIACCOB OPTaHMYECKHUX
BeIeCTB (METaH, dTaH, STHJICH, IIPOIMIICH, alleTuiieH, Oyraauen-1,3, MeTrIOyTaIueH-
1,3, OeH30J1, METaHOJI, 3TAaHOJ, STWJICHIJIMKOJb, TIUIEPUH, (EHON, aleTalbIeTHul,
MypaBbUHAsl U YKCYCHAasl KUCJIOTHI, TJIIOKO3a, Kpaxmall, IeJITI0N03a, aMUHOYKCYCHAs
KHUCIIOTa), WJUTIOCTPUPOBATh T'€HETUYECKYI0 CBS3b MEXIYy HHUMH YpPaBHEHUSIMH
COOTBETCTBYIOIIUX XUMUUECKHUX PEAKIIUN C HCTIOIB30BAHUEM CTPYKTYPHBIX (POpMYIL;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh HWCTOYHHKHU YTJIEBOJIOPOHOTO
ChIpbs (HETh, MPUPOAHBIA Ta3, yroyib), CIOCOObBl MX MEpepabOTKH U MPAKTUYECKOE
IPUMEHEHUE TIPOYKTOB TIEPEPaOdOTKH;

c(hOpMHPOBAHHOCTh YMEHHUH IMPOBOIUTH BEIYMCIICHHUS 110 XUMHUYECKUM YPaBHECHUSM
(Macchl, 00BEMA, KOJIMYECTBA HCXOJHOTO BEIIECTBA WM TMPOIYKTAa PEAKIUH TI0
W3BECTHBIM Macce, O00BEMY, KOJMYECTBY OJHOTO U3 HCXOJIHBIX  BEIISCTB
WM TIPOAYKTOB PEAKITUH );

c(hOpMHUPOBAHHOCTh YMEHUM BJIAJETh CUCTEMOW 3HAHMM 00 OCHOBHBIX METOJaxX
HAyYHOTO TMO3HAHUS, UCMOJIB3YEMbIX B XUMHUH TPU MU3YYCHUH BEIICCTB U XUMUYECKUX
sBJicHU (HAONIOACHUE, W3MEPEHHE, SKCIEPUMEHT, MOJCIUPOBAHUE), HCIIOIH30BaTh
CUCTEMHBIC XUMUYECKUE 3HAHUS ISl IPUHSATHS PEIICHUM B KOHKPETHBIX KU3HEHHBIX
CUTYaIIMsIX, CBSI3aHHBIX C BEIIECTBAMH M X TPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHHMM COOJIOAaTh TMpaBUiia TMOJIb30BAHUS XUMHUYECKOU
nocy10i 1 1abopaToOpHBIM 00OPYIOBAHHUEM, a TAKXKE MIPaBuiia 0OpaIleHus C BEIECTBAMHU
B COOTBETCTBUU C UHCTPYKIUSMHU IO BBITOJHEHUIO JTA00OPATOPHBIX XUMUYECKUX OTBITOB;

c(OPMUPOBAHHOCTh ~YMEHUH IUIAHUPOBaTh U  BBINOJHATH  XUMHYECKHI
HKCIIEPUMEHT (TPEBpAILEHUs OPTraHWYECKUX BEUIECTB NPHU HarpeBaHUU, MOJyYEHUE
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ATUJIEHA M HM3YYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIHMH OPraHMYECKHUX BELIECTB,
JieHaTypanus OeJIKOB MPU HArpeBaHHWM, IIBETHBIE pPEAKIUU OEIKOB) B COOTBETCTBUU
C MpaBUJIaMU TEXHUKHU 0€30MacHOCTU MPU OOpAIllEHUH C BEIECTBAMU U JaOOpaTOPHBIM
000pyZIOBaHUEM, NPEJCTABIATh PE3yIbTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (Qopme
3aMMCH YPaBHEHUH COOTBETCTBYIOIINUX PEAKIUN M (POPMYIUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3yJIbTATOB;

c(hOPMHPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  AHAIM3UPOBATH  XUMHUYECKYIO
nH(OpMAITHIO, TTOJTYIaeMYI0 U3 pa3HbIX UCTOYHUKOB (CpeJICTBa MacCOBOM MH(OpMaIuH,
WHTEpHET U IpyTuX);

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIIOIaTh MPaBHIIa SKOJOTHUECKH 11eJIeCO00pa3HOro
MOBECHUS B OBITY U TPYAOBOU JACSITEIBHOCTH B LIETSAX COXPAHEHHS CBOETO 3/I0POBbS U
OKpY’Karoled NPUPOJHOM Cpeabl, OCO3HABATh OMACHOCTh BO3JICUCTBUA HA JKUBBIC
OpraHU3MBbI ONPEICIEHHBIX OPTaHUYECKUX BEILIECTB, TOHMMAas cMbIci noka3areins [TIJIK,
MOSICHATH HAa TpPUMEpax CHOCOObI YMEHBIICHUS W MPEJOTBPAIEHUS HX BPEIHOTO
BO3JICIICTBUS HA OPraHW3M YEJIOBEKA;

Uit OOyYaromIMXcsi C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbsS: YMEHUE
NPUMEHSATh 3HAaHUS 00 OCHOBHBIX JIOCTYNHBIX METOJaX IIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUH;

JUISL CTIETIBIX M CIA0OBUASIIMX OOYyYalOIUXCS: YMEHUE MCHOJIb30BaTh PEbeHO
TOYEUYHYI0 cucTeMy o0o3HadeHuit JI. bpaiins 1uist 3anucu XuMU4ecKux GopMyL.

11 KJIACC

[IpenmeTtHbie pe3ysbTaThl OCBOEHHUs Kypca «OO0Ias U HEOpPraHUYEeCKass XUMUSD)
OTpaXkaror:

c(hOpMHUPOBAHHOCTH MIPEACTABICHUM: 0 XUMHUUECKON COCTaBIISIFOIIEH €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa, pOJM XUMHM B T[IO3HAHWU SBJICHUH NPUPOJBI, B
(GbOpMHUPOBAHUN MBINIICHUS U KYJIbTYpPbI JIMYHOCTH, €€ (yHKIIMOHATHHOU TPAMOTHOCTH,
HEOOXOMMMON [IJISi PEIICHUs] TMPAKTUYECKUX 3a7ad M IKOJIOTHYECKH O0OOCHOBAHHOTO
OTHOULIEHUS K CBOEMY 3J0OPOBBIO U IPUPOIHOM CPELE;

BJIQJICHUE CUCTEMON XUMUYECKNX 3HAHUM, KOTOPAas BKIIFOUYAET: OCHOBOIIOJIATaI0IINe
NOHATHA (XUMHUYECKHI 3JIEMEHT, aTOM, HM30TON, S-, P-, O- BJIEKTPOHHBIC OpOUTAIIU
aTOMOB, WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BbEM, BaJICHTHOCTb,
AIEKTPOOTPULIATEIBHOCTh, CTETNEHb OKHUCJICHHUS, XUMHUYECKas CBsA3b (KOBaJIGHTHas,
WOHHAs, METAJJTHYECKas, BOJAOPOAHAS), KPUCTAJUTMYECKAsT penI€TKa, TUIThl XUMUYECKUX
peaKiui, pacTBOP, AMEKTPOJIUTHI, HEATIEKTPOIUTHI, MIEKTPOJIUTHIECCKAS TUCCOIIUAIINS,
OKHCIIUTENIb, BOCCTAHOBUTENIb, CKOPOCTh XHUMHYECKOW pEaKIHUH, XUMHUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPHUST DJIEKTPOIUTHUYECKOW JIUCCOILMAIIUH,
nepuoanuecknil 3akoH J[.M. MenzaeneeBa, 3aKOH COXpaHEHHSI MacChl BELIECTB, 3aKOH
COXpPaHEHMS U MPEBPAIICHUS YHEPTUM MPU XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XHMHWH, MHUPOBO33PEHUECKHE 3HAHUS, JIeKAllHe B OCHOBE
MOHUMAHUSI TMPUYUHHOCTA U CUCTEMHOCTH XUMUYECKUX SBICHUH, (PaKTOIOTHUYECKUE
CBEJICHUS O CBOMCTBAX, COCTaBe, MOJTYYECHUU M 0€3011aCHOM MCTIOIB30BAaHIH BAXKHEUIIINX
HEOPTaHWYECKUX BEIIECTB B OBITY M IPAKTUIECKOMN JACATEIHPHOCTH YEIIOBEKA,;

c(OPMUPOBAHHOCTh YMEHUM BBISBIATH XapPAKTEPHbIE MPU3HAKU TOHATUMH,
YCTAHaBIMBAaTh WX  B3aWMOCBS3b, HCIOJIB30BATh  COOTBETCTBYIOUIME  ITOHSATHS
IIPU ONIMCAHUH HEOPTaHWYECKUX BEUIECTB U UX MTPEBPALLCHUN;
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chOPMHUPOBAHHOCTh ~ YMEHHI  HCMOJb30BaThb  XUMHUYECKYIO CUMBOJIUKY
JUIst  cocTaBieHus (OpPMYJ BEIIECTB M YPaBHEHUW XHMMHMYECKHX  PEaKIHid,
cucremarnyeckyro HoMmeHkinarypy (IUPAC) u TpuBHallbHbIE Ha3BaHUS OTACIbHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHbIid ras, yriieKUCiblid ra3, aMMHaK, TaiiéHas U3BeCTb,
Herami€Hasi U3BeCTb, IUThEBAs COJIA, TUPUT U IPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUW OIpENeNsaTh BaJCHTHOCTh U CTENEHb OKUCICHHS
XUMHUYECKUX HIEMEHTOB B COCIMHEHHSX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOW CBSI3U
(koBaJieHTHasi, MOHHAsl, METAJUIMYECKas, BOJAOPOAHAs) B COEAMHEHMSX, THUII
KPUCTaJUIMYECKOW PEIIETKH KOHKPETHOTO BeIllecTBa (aATOMHAs!, MOJIEKYJIIpHAsl, HOHHAS,
METaJUIMYeCcKasi), XapakTep Cpebl B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX COCAMHEHUM;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTaHABJIMBATh MPUHAJIECKHOCTH HEOPraHUYECKUX
BELIECTB [0 HX COCTAaBY K ONpEIENIEHHOMY KiacCy/Tpymme COeIWHEHUH (IIpOoCThIe
BEI[ECTBA — METAJIbI U HEMETAJUIbl, OKCHJbl, OCHOBAHMS, KHUCIOTHI, amM(pOTEpHbIC
TUJIPOKCH/IBI, COJIN);

c(OPMUPOBAHHOCTh YMEHHUW pAaCKphIBaThb CMBICI  IEPUOJUYECKOrO  3aKOHA
J.W. MenneneeBa U 1€MOHCTPUPOBATh €I0 CUCTEMATU3UPYIOLIYI0, OOBSICHUTEIBHYIO U
IPOrHOCTHUYECKYIO (PYHKLINU;

c(OPMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh JJIEKTPOHHOE CTPOEHUE aTOMOB
XUMHUYECKUX 3JeMeHTOB 1-4 mnepuonoB lleprognyeckoil cHCTEMBbl XHMHYECKUX
anemenToB J[.M. MeneneeBa, UCTIONb3ys MOHSITUS «S-, P-, O-3JIEKTPOHHBIC OpOUTAINY,
«QHEPreTUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB
XMMHUYECKUX DJIEMEHTOB M MX COENMHEHWU MO nepuoaam u rpynnam llepmoamueckon
cucTeMbl XuMHYeckux sjaemenToB J[.1. Menpaeneena;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIIHME XUMHUYECKUE
CBOMCTBA  HEOPraHUYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOJATBEPKIAThH
CYLLIECTBOBAHME TE€HETHMYECKOW CBA3M MEXJIy HEOPraHWYECKMMHU BELIECTBAMU
C IOMOIIBI YPAaBHEHUN COOTBETCTBYIOIINX XUMUUECKUX PEAKLINM;

c(OPMHUPOBAHHOCTh yYMEHHUS  KIAacCU(DUIIMPOBATH  XUMUYECKHE  PEAKIUH
M0 Pa3jIUYHBIM TMPU3HAKaM (YUCIYy M COCTaBy pPEarupyroliux BEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, HU3MEHEHUIO CTENEHEW OKHUCIEHUS JJIEMEHTOB, OOpaTUMOCTH
peakliy, YYacTHIO KaTaau3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUU COCTaBIIATh YPABHEHMSI PEaKUUi pa3IMYHbIX THUIOB,
MOJIHBIE M COKpAIlIEHHbIE YpAaBHEHMS PEAKIUi MOHHOTO OOMEHA, YYUThIBAsl YCIIOBHS,
IIPU KOTOPBIX ATH PEAKIUU UAYT A0 KOHLIA;

c(OPMUPOBAHHOCTh ~ YMEHUW  MPOBOJAUTH  PEAKIMH,  MOJATBEPKAAIOIIHE
KAueCTBEHHBI COCTAB PA3JIMYHBIX HEOPTraHWYECKUX BEIIECTB, PACIIO3HABATH OIMBITHHIM
MyTEM MOHBI, IPUCYTCTBYIOILIKE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB;

chOpPMUPOBAHHOCT ~ yYMEHHMM  pacKkpblBaTh  CYHIHOCTh  OKHCIUTENbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUi MOCPEICTBOM COCTABJICHUS AJIEKTPOHHOIO OajlaHca 3THUX
pEeaKUunii;

c(OPMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBHUCHUMOCTH CKOPOCTH XHMHYECKOU
peakuu OT Pa3IUYHbIX (PAKTOPOB; XapaKTep CMEHICHUS XHUMHUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelHero Bo3aeicteus (npunuun Jle Ilatense);

c(hOpPMHUPOBAHHOCTh YMEHHUU XapaKTEPU30BATh XMUMHUYECKHUE MPOIIECCHI, JICHKAIIIE
B OCHOBE MPOMBIIUIEHHOTO TMOJYy4YEHUS CEPHOM KHUCJIOTHl, aMMHaka, a TaKke
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c(hOpMHUPOBAHHOCTH MPEACTaBICHUN 00 OOIIMX HAYYHBIX MPUHILHUIAX U IKOJIOTMYECKUX
npoOemMax XMMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJAUTH BHIUUCICHUS C UCTIOJIB30BAHUEM TTOHSITHS
«MaccoBas J10J1s1 BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIICHHUM Ta30B MPU XUMUYECKUX
peakIusIX, MacChl BEIIECTBA WM 00BEMA Ta30B MO W3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00BEMY OHOTO M3 YYACTBYIOIIMX B PEAKITUU BEIIECTB, TEMIOBOTO ddexTa
pEaKIM1 Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChl BELIECTB, MPEBPAIICHUS U COXPAHEHUS
SHEPIUH;

c(hOPMHUPOBAHHOCTh YMEHHM COOJIOAaTh MpaBWa IMOJb30BAHUS XUMHUYECKOU
MOCYZI0M ¥ 1a00paTOPHBIM 000PYIOBaHUEM, a TAKKE TIPABHIIIA OOPAIIIEHUS C BEIIECTBAMU
B COOTBETCTBUH C MHCTPYKIUSIMU 1O BBITMOIHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OTIBITOB;

chOpPMHUPOBAHHOCT, ~YMEHUH  IUIAHUPOBaTh M BBINOJHATH  XUMHYECKUUN
OKCIIEPUMEHT (pa3joKEHUE TMEpPOKCUAa BOJOPOJa B MPUCYTCTBUU KaTalu3aropa,
OMpENIENICHHE CPeAbl PACTBOPOB BEIIECTB C MOMOIIBI) YHUBEPCAIBHOTO WHJHUKATOPA,
BIIUSIHUE PA3IMYHBIX (PaKTOPOB HA CKOPOCTh XMMUYECKOW pPEaKlUu, peakliui UOHHOTO
oOMeHa, KaueCTBEHHbIC PEaKIMU Ha Cylb(aT-, KapOOHAT- U XJIOPU]I-AHUOHBI, Ha KATHOH
aMMOHWUS, pElICHUE KCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM «MeTaisy 1 «HemeTtamiby)
B COOTBETCTBUU C MPaBUIAMU TEXHUKU 0€30MaCHOCTH MPU OOpaIllEHUH C BEIIECTBAMU U
7a00opaTopHbIM  00OpyJOBaHUEM,  MPEACTaBISATh  PE3YJbTaThl  XUMHYECKOIO
KCcepuMeHTa B (opMe 3amuMcu YpPaBHEHUM COOTBETCTBYIOUIUMX pEaKIuil U
(dbopMyIUpOBaThH BEIBOJBI HA OCHOBE 3TUX PE3YJIHTATOB;

c(hOPMHUPOBAHHOCTh ~ YMEHHUM  KPUTHUYECKU  aAHAJIU3UPOBATH  XHUMHUYECKYIO
uH(poOpMaIMIO, TOJY4aeMyld M3 pa3HbIX HMCTOYHUKOB (CpeicTBa  MacCOBOM
KOMMYHUKaINKU, THTEpHET U JpyTruXx);

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIIOIATh MIPABUIIA SKOJIOTUUYECKU 11eTIeCO00Pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOU ACATEIBHOCTU B IIENIAX COXPAHEHUSI CBOETO 3/I0POBbS U
OKPY’KAIOIIEH MPUPOJHOM Cpelbl, OCO3HABAaTh OIMACHOCTh BO3JCHCTBUSA HA >KUBBIC
OpTraHU3Mbl OINPEACIEHHBIX BEIIECTB, MOHMMAas cMmbicha nokazarens [IJIK, moscHsTh
Ha TIPUMEPAX CHOCOOBI YMEHBIIEHUS U MPEIOTBPAIICHHS UX BPETHOTO BO3ACHCTBUS
Ha OpraHu3M 4YeJI0BEKa;

JUIsT O0y4YaroluXxcsi C OTPAHUYCHHBIMH BO3MOYKHOCTSIMU 3/I0POBBS: yMEHHUE
MPUMEHSIThL 3HAHUS OO0 OCHOBHBIX JIOCTYMHBIX METOJax TO3HAHHUS BEUIECTB U
XUMHUYECKHUX SIBJICHUH;

JUISL CTIETIBIX M CIa0OBUASAIIMX OOYyYalOIIUXCS: YMEHUE MCIOJIb30BATh Pesbe(hHO
TOYEUHYI0 cucTeMy o0o3HaueHuit JI. bpaiins 1uist 3anucu XuMru4eckux Gopmyi.
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10 KJIACC
Ne HaumenoBanue KomuuecTBo OcCHOBHBIC BUJbI ACATCIIbHOCTU
/1 pPa3aciioB U TEM qacoB HpOI’paMMHOG COACPIKAHHUC 06y11a101111/1xcsl

y4eOHOTro npeaMera

Pa3n

ea 1. Teoperuueckue oc

HOBbI Opranu

YecKOU XUMHUMH

1.1

[Ipenmer
OPraHUYECKON XUMUH.
Teopus cTpoeHus
OpPTraHUYECKUX
COCIMHEHUN

A.M. bytneposa

3

[IpenmeT opraHM4eCKON XUMUH:

€€ BO3HUKHOBEHUE, pa3BUTHE U
3HAYEHHE B MOJTYYCHUHU HOBBIX BEIIECTB
Y MaTepuanoB. Teopus CTpOeHHs
OPTaHUYECKUX COCIMHECHUN

A.M. bytnepoBa, €€ OCHOBHBIE
nosioxkeHusi. CTpyKTYpHBIE (DOPMYJIBI
OpraHUYECKUX BELIECTB. [ omoorus,
n3oMepusi. XUMHYECKasi CBSI3b

B OPTaHUYECKUX COCMHEHUAX: KPATHbBIC
CBSI3H, G- U T-CBS3U.

[IpencraBnenue o KIaccupUKaAIMH
OpraHnveckux BeniectB. HoMenkiarypa
OPTaHUYECKUX COCTUHEHU I
(cucteMarnueckas) U TPUBUAIIbHbBIC
HAa3BaHUs BAXHEUIINX MPEICTABUTEICH
KJIACCOB OPTaHUYECKUX BEILIECTB.
IKCIEPUMEHTAIbHbIEC METOAbI
H3y4eHHUs] BeleCTB U UX MpeBpalleHn:

PackpbiBaTh CMBICT U3y4aeMbIX
MOHATHUH (BBISIBIISITH KX XapaKTePHBIC
MIPU3HAKH ), YCTaHABIIUBATh UX
B3aUMOCBSI3b.

[IpuMeHSTh MOJIOKEHUSI TEOPUU
CTPOEHUS OPraHUYECKHUX BELIECTB

A. M. BytnepoBa st 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX
COCTaBa U CTPOCHHSI.

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIUKY
JUTSI COCTaBJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIl€HHON) POopMyJ1 OpraHUYECKUX
BEILECTB.

OnpenensiTe BUABI XUMUYECKOU CBSI3U
(onuHapHbBIE, KPATHBIC) B OPTaHUYECKUX
COEIMHEHHUSIX.

PackpbIBaTh poJib OpraHU4EeCKON XUMUU
B IIPUPOJIE, XapaKTEPU30BaTh €€
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e JleMOHCTpanuu:

— O3HaKOMJIEHHE ¢ oOpa3laMu
OpraHUYeCKHUX BEIECTB U MaTepUaIlaMU
Ha UX OCHOBE;

— OIBITHI IO MTPEBPAIICHUIO
OpraHUYeCKUX BEIEeCTB ITPU HArPEBAHUU
(ru1aBieHue, oOyTJIMBaHUE U TOPEHHUE).

e JlaGopaTopHBIE OMBITHI:

— MOJEIMPOBAHNE MOJIEKYJIT
OpraHUYECKUX BEIIECTB

3HAUYEHHE B KU3HU YCIIOBEKA,
WJUTFOCTPUPOBATH CBS3h C APYTHUMHU
HayKaMHU.

Habnmronats 1 onuceIBaTh
JIEMOHCTPAIIMOHHBIC OTIBITHI; POBOINTH
Y OMHCHIBATH JJAOOPATOPHBIE OTBITHI U
MPaKTUYECKHUE PAOOTHI

Hroro no pazuneny

Pa3znen 2. YrieBoaopo/bl

2.1 | IIpenenvHbIC AJIKaHBI: COCTaB U CTPOEHUE,
YIJIEBOIOPOIBI — TOMOJIOTUYECKHM psifl. MeTaH u 3TaH —
aJIKaHBI MIPOCTENIINE NTPEACTABUTENIN AJIKAHOB:

COCTaB, XUMHUUYECKOE CTPOCHHUE,
¢duznyeckrue 1 XuMU4YEeCK1e CBOMCTBA
(peakuuy 3aMelIeHUs] U TOPEHUS),
HaXOXKJEHUE B IPUPOJIE, IOJIyYEHHE U
IPUMEHEHUE

2.2 | HenpenenbHble AJIKEHBI: COCTaB U CTPOEHUE,
YTJIEBOJOPOBI: TOMOJIOTUYECKUN Psifl. DTUIEH —

AJIKCHBI, aJIKaJUCHBI,
AJIKMHBI

IIPOCTEUIIINI IPEACTABUTEID aJIKEHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
busznyecKkrue 1 XuMHU4YeCKIe CBOMCTBA
(peakiuu ruIpupoOBaAHHS,
raJIOTEHUPOBAHMUS, TUAPATALIUH,

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATHUM (BBISIBJISITH UX XapaKTEPHBIC
MPU3HAKH ), YCTAHABJIMBATh UX
B3aUMOCB$I3b, HCIIOJIb30BATh
COOTBETCTBYIOILHE ITOHSATHS

MIpY OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPALIEHUN OPraHUYECKUX
COCIMHEHU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUIS1 COCTaBJICHHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHON) POpMyJT OpraHUYECKUX
BEILECTB.

YcranaBauBaTh NPUHAAJIEKHOCTD
BEILIECTB K ONPEICIICHHOMY KJIacCy
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OKHCJICHHUSI U TTOJIMMEPHU3aIiN )
HAaXOX/JICHUE B IPUPOAE, TOTYyUCHUE U
MIPUMEHECHHUE.

Ankanuensl: OyragueH-1,3 u
MeTwiOyTagaueH- 1,3, xumuueckoe
CTPOEHHUE, PEAKIUS IOJIUMEPU3ALIIH,
pUMEHEHUE (1151 CUHTE3a
MIPUPOJTHOTO U CUHTETUYECKOTO
KayudyKa U PE3UHBI).

AJIKUHBI: COCTaB M 0OCOOCHHOCTH
CTPOCHU A, TOMOJIOTUYECKUAM PS]I.
ALIETUIIEH — NPOCTEUIINIMA
MPEACTABUTENb AJIKUHOB: COCTAB,
XUMHUUYECKOE CTpOeHUE, PU3nIecKue u
XUMHUUYECKHE CBOMCTBA (peakinu
TUJIPUPOBAHMS, TAJIOTCHUPOBAHUS,
rUApaTaliy TOPEHUs), HAXOXKJICHUE

B [IPUPO/IE, TTIOTYYEHUE U IPUMEHEHUE

2.3

ApomaTuyeckue
YTJIEBOIOPO/IbI

Apenbl: O€H30JT U TOIYOJI, COCTaB,
XUMHUYECKOE CTPOECHUE MOJIEKYI,
bu3NYecKue U XUMUYECKHUE CBONCTBA
(peakiuy rajJoreHupoOBaHus U
HUTPOBAHMUSI ), OJyYCHUE

U npuMeHeHue. BausHue Oensona

Ha OpraHu3M 4YesioBeka. ['eHeTnyeckas
CBSI3b YIJIEBOJOPOIOB

YIJIEBOJOPOJIOB MO COCTaBY U
CTPOCHUIO, Ha3bIBATh UX

10 CUCTEMATUYECKON HOMEHKJIATYPE;
MPUBOJIUTH TPUBHUAIbHBIC HA3BAHUS
OT/ICJIbHBIX MPEIACTABUTEIICH
YIJIEBOJIOPOJIOB.

OnpenensTe BUABI XUMUYECKOUN CBA3U
B MOJIEKYJIaX yTJI€BOJAOPO/IOB;
XapaKTEepPU30BaATh 3aBUCUMOCTD
PEaKIIMOHHOMN CITIOCOOHOCTH
YIJIEBOJIOPOJAOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepu30BaTh COCTaB, CTPOCHMUE,
npuMeHeHue, (U3nIecKue 1
XUMHYECKHNE CBOMCTBA, BAXKHCHUIITHNE
CIOCOOBI MOTYYEHUS] TUITUYHBIX
MPEJCTABUTENICH pa3IMYHBIX KJIACCOB
YTI€BOAOPOAOB (METaHa, 3TaHa,
ATUJICHA, alleTUiIeHa, OyTaaueHa -1,3,
OeH3071a, TOJTyoIa).

BbISIBISITE TEHETUUECKYIO CBSI3b MEKIY
YIJIEBOJIOPOIaMU U IOATBEPKAATH €€
HaJlMyue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIMii C UCTIOJIb30BAHUEM

CTPYKTYPHBIX (hOPMYII.
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2.4

[Tpuponansie
VUCTOYHHUKHU
YIJIEBOAOPOIOB U UX
nepepaboTka

[Tpuponanslii ra3. [lomyTHble HEDTAHBIC
ra3el. HedTp 1 €€ mpoucxoxieHue.
Croco6b1 iepepaboTKu HEDTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUH,
Katanmutuyeckuid). [TpoayKTel
nepepaboTku HedTH, UX TPUMEHEHHE
B IIPOMBIIIUIEHHOCTH U B OBITY.
KameHHbIH yrosib U MPOIYKTHI €T0
nepepadoTKu.

IKCIEPUMEHTAJIbHbIC METOIbI
M3y4eHHs BelleCTB

U UX IpeBpaLleHuit:

e JlemoHCTpauu:

— xomutekuuu «HedpTe» u «Yronby;

— BuaeodparmeHT «Bynkanuzanus
PE3UHBDY.

¢ JlaGopaTopHBIE OMBITHI:

— Ka4eCTBEHHOE OIpe/iesIeHHE yriepoaa
Y BOJIOPOJIa B OPraHUYECKUX BEIIECTBAX;
— O3HaKOMJIEHHE ¢ 00pa3lamMu
IJIaCTMAcCC, KAy4YyKOB M PE3HHBI;

— MOJIEJIMPOBAHUE MOJIEKYJI
YTIE€BOAOPOIOB U
raJIOr€HONPOU3BOIHBIX.

e [IpakTuueckue pabOThI:

Ne 1. TlosmydyeHue aTHIEHA U U3yUEHUE
€ro CBOKWCTB.

XapakTepu3oBaTh UCTOYHUKU
YIJIEBOJIOPOAHOTO CHIPhS (HEPTD,
MPUPOIHBIN ra3, yroyb), CiocoObl UX
nepepabOTKU U MPaKTUYECKOE
MIPUMEHEHUE TI0JTy4aeMbIX MPOAYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl IO3HAHUS — IPOBEJICHUE,
HAOJII0JIEHUE U OITUCAHUE XUMHUUECKOTO
HKCIIEPUMEHTA (JJAOOPATOPHBIE OIBITHI U
IpaKTUYECKHE paboThl).

CnenoBath npaBuiaM 0€30MacHOR
paboThI B IabopaTopuu

IIPY UCTOJIB30BAHUM XUMHUYECKON
MOCY/JIbl U 000PYIOBAHMS, a TAKXKE
MpaBuJiaM 0OpaIlleHUsI C BEIIECTBAMHU

B COOTBETCTBUU C UHCTPYKLHUSIMU
BBINIOJIHEHHUSI JJTAOOPATOPHBIX OMBITOB U
MPAKTUYECKUX padOT MO MOJYUYECHUIO U
U3YYEHUIO OPTaHUYECKUX BEIIECTB.
IIpencraBiATe pe3yabTaTsl
HKCIIEpUMEHTa B (hopMe 3arucu
YPAaBHEHHM COOTBETCTBYIOIINX PEAKIUN
Y JIeJ1aTh BBIBOJBI HA UX OCHOBE.
[IpoBOIUTH BEIYMCIICHHUS

IUTSL ONIPEEIIEHUS] MOJIEKYJIIPHOI
(bopMyJIbl OPraHNYEeCcKOro BEIEeCTBa,
10 YPABHEHHUIO XUMUYECKOHN peaKIuu.
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e PacuéTHbIC 3a1a4n:;

— OMNpPEIEIICHUE MOJIEKYJIIPHOU
(GhopMyJIBl OPraHUYECKOTO BEIIECTBA

110 MaCCOBBIM JOJISIM aTOMOB
XUMHYECKHUX 3JIEMEHTOB;

— Pacy€Thl IO YPABHEHUIO XUMHYECKOM
peaKunu

CaMOCTOATENBHO TUIAHUPOBATh U
OCYILECTBJISATH CBOIO [T03HABATEIIBHYIO
JeSITeIbHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IPYIIOBOM y4eOHO
AeSITeIbHOCTU

Hroro no pazneny

13

Paznen 3. Kuciiopoacoaepxaniye opraHndeckue coeInHeHHst

3.1

Crouptel. @eHoa

3

IIpenenbHbIE OTHOATOMHBIC CITUPTHI:
METaHOJI M ATaHOJI, XMMHYECKOE
CTpOeHHE, PU3NIECKHUE U XUMUYSCKUE
CBOMCTBA (peaKIUu ¢ aKTUBHBIMU
MeTaJlJIaMU, TaJIOT€HOBOIOPOJIaMH,
ropeHue), npuMeHeHue. Bogopoanas
CBs3b. DU3NOJIOTNYECKOE ICHCTBHUE
METaHOJIa U ATaHOJIa Ha OpraHu3M
YeJIOBEKa.

MHOroaToOMHbIE CITUPTHI: STUJICHTIIUKOJIb
Y TJIULEPUH, XUMHUYECKOEe CTPOCHHE,
(bU3UYECKUE U XUMUYICCKHUE CBONCTBA
(B3anMOI€MCTBHE CO MICTOYHBIMU
MeTaJlaMH1, KaYeCTBEHHAs PEaKIus
Ha MHOTOAQTOMHBIE CITUPTHI).
DOU3NOJIOrIIYECKOE JICHCTBUE

Ha opraHu3M 4esioBeka. [IpuMenenune
[JIMIIEPUHA U ATUJICHTJIMKOJIS.

PackppIBaTh CMBICIT U3y4aeMbIX
MOHATHUM (BBISIBJISIT UX XapaKTEPHbBIE
MIPU3HAKH ), YCTAaHABINBATh UX
B3aMMOCBS3b, HCII0JIb30BATh
COOTBETCTBYIOIIUE TTOHATHUS

MIPU OMMCAHUU COCTaBa, CTPOCHUS U
MPEBPALIEHUN OPraHUYECKUX
COETMHEHU.

Hcnonb30BaTh XUMUYECKYH0 CUMBOJIUKY
JUTSL COCTaBJICHUSI MOJICKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIIEHHON ) POpMYJT OpraHUIECKUX
BEILECTB.

VYcranaBauBaTh NPUHAAJICKHOCTD
BEILIECTB K OMpPEACICHHOMY KJIaccy
10 COCTaBYy U CTPOEHUIO, HA3bIBATh UX
10 CUCTEMATUYECKON HOMEHKIIATYPE;
MIPUBOJUTH TPUBHAIbHBIE HA3BAHUS
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®enon. CTpoeHne MOJIEKYIIbI,
busznyecKkre U XUMHUECKHUE CBOMCTBA
¢denona. TokcuyHOCTH (peHOTA, €TO
(hU3M0I0TNYECKOe IEUCTBUE

Ha OpraHu3M 4enoseka. [I[pumenenune
dbenona

3.2

AJbJIETUTBI.
KapOoHOBbIE KUCIOTHI.
CrnosxHblie 3¢upsl

Anbaeruapl: GopMaibAETua U
aneTanbAerul], XMMAYECKOe CTPOEHHUE,
¢duznyecKkue 1 XuMHUYECKIE CBOMCTBA
(peakuyy OKHCIIEHUS! U BOCCTAaHOBJICHMUS,
KayeCTBEHHbBIE PEAKIIMH ), TIOJTYUEHHUE U
IPUMEHEHUE.

OIHOOCHOBHBIE IPEAECTBHBIC
KapOOHOBBIE KUCJIOThI: YKCYCHas
KHCJIOTa, XUMUYECKOE CTPOCHHUE,
bu3nYecKne 1 XMMUYECKHE CBOMCTBA
(oOmrme cBoiicTBa KUCIIOT, peaKus
ATEPUPUKAIINN ), TOTYICHHUE U
npumeHeHue. CTeapruHOBasi U OJIEMHOBAs
KHUCJIOTHI KaK MpeCTaBUTENN BbICILINX
KapOOHOBBIX KHCIIOT. Mbljia Kak COJIH
BBICIIMX KapOOHOBBIX KUCIIOT, UX
MOIOILIEE TEUCTBUE.

CrnoxxHbie 3pUpPbI KaK TPOU3BOIHBIE
KapOOHOBBIX KUCHOT. ['niponus
CIOXHBIX 2pupoB. Kupsl kak

OTJEJIbHBIX IIPEACTAaBUTEIICH
KHUCJIOPOJICOICPKAIIMNX COCTUHEHHM.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMEHeHue, GU3NIECKUE U
XUMHYECKHE CBOMCTBA, BAXKHCHUIIINE
CIOCOOBI MOTYYEHHS] TUITUYHBIX
IIPEACTABUTENEN PAa3IMYHBIX KJIACCOB
KHCJIOPOJCOIEP KAIINX COCTUHEHNN
(MeTaHoOJa, 3 TaHOJA, TIIUIEPUHA,
denona, popmanbaerua,
aleTanbIeruaa, yKCyCHON KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMalia,
I[EJUTIOJIO3b] ); BBISIBJISITH TEHETUYECKYTO
CBSI3b MEXK]ly HUMU U TIOATBEPKAATh €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
PEAKLHI C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (POpMYII.

OnuckIBaTh COCTaB, XUMHYECKOE
CTpPOEHHUE U IPUMEHEHHE KUPOB,
XapaKTeprU30BaTh UX 3HAUYCHHE

TUTS1 )KU3HENIEATEIIbHOCTH OPTaHU3MOB.
Oco3HaBaTh OMACHOCTh BO3JEHCTBHUSA
Ha KMBbIE OPTAaHU3MbI OIIPEACICHHBIX
OpTraHUYECKUX BEUIECTB, MOSCHSIThH

Ha TPUMEPax CIocOObl YMEHBIIICHUS
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IIPOU3BOJIHBIEC TVIMIIEPUHA U BBICIINAX
KapOOHOBBIX KUCIOT. [ ' MApOIN3 KUPOB

3.3

YraeBoabl

VYrieBoibl: cocTaB, KilacCU(PUKALIUS
yTI€BOAO0B (MOHO-, TU- U
nosiicaxapubl). ['roko3a —
IIPOCTENIIIMN MOHOCAXapuA;
O0COOEHHOCTH CTPOECHHMS MOJIEKYJIbI,
(dbu3nyecKre U XUMUYECKHUE CBOMCTBA
TJTFOKO3BI (B3aUMOICHCTBHUE

¢ ruapokcuaom meau(ll), okucienue
aMMHa4YHBIM PaCTBOPOM OKCHA
cepedpa(l), BoccTanoBieHue, OpoxKeHNE
TJIFOKO3b1), HAXOXKJICHHUE B MPUPOJIE,
MPUMEHEHHUE TIIIOKO3bI, ONOJIOTHYeCKast
POJIb B )KU3HENESATEIbHOCTU OpraHn3Ma
yenoBeka. Porocuntes. OpykrTosa kak
WU30MEp TIIFOKO3BI.

Caxapo3a — npecCTaBUTENb
JUcaxapusioB, THIPOJIU3 Caxapo3bl,
Hax0XXJICHUE B MIPUPOJIC U MPUMEHEHUE.
Kpaxman u uenirono3a Kak npupoJIHbIe
MOJIMMEPBI: CTPOSHUE Kpaxmasa u
LEJUTI0I03b], GU3UYECKUE U XUMUUYECKUE
CBOMCTBa Kpaxmasa (TUIPOJIN3,
KaueCTBEHHAs PEAKIIUSI C UOJIOM).
IKCIEPUMEHTAIbHbIE METO/bI
H3y4eHUs] BellleCTB U UX MpeBpalleHnii:

Y TIPEOTBPAILCHUS UX BPEIHOTO
BO3JICHCTBHS HA OPTAaHU3M YEJIOBEKa.
Hcnonbs30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl IO3HAHUS — IPOBEJICHUE,
HaOJII0ICHUE U ONTMCAHNE XUMHUYECKOTO
HKCIIEPUMEHTA (J1a00PATOPHBIE OIBITHI U
MPaKTUYECKHUE PadOThI).

CnenoBath npaBuiiaM 0€30MacHOM
paboThI B 1abOpaTopuu

IIPY UCHOJIB30BAHUN XUMHUYECKOU
NOCYZbl U 000pYIOBaHUS, a TAK¥KE
IpaBUJiaM 0OpaIlleHUs C BELIECTBAMU

B COOTBETCTBUU C UHCTPYKLIMUSAMU
BBINIOJIHEHHS JTAOOPATOPHBIX ONBITOB

Y IIPAKTUYECKUX PadOT MO MOITYYEHUIO
Y U3YYECHUIO OPraHUYECKUX BEILECTB.
IIpencraBisTh pe3yIbTaThl
AKCIIEpUMEHTa B (popMe 3anucu
YPaBHEHUH COOTBETCTBYIOIINX PEAKIIUM
U JIeN1aTh BHIBOJIbI HA UX OCHOBE.
[IpoBOIUTH BEIYMCIICHHUS

IUTSL ONIPEEIIEHUS MOJIEKYJIIPHON
(bopMyJIbl OPraHNYEeCcKOro BEIEeCTBa,
10 YPAaBHEHHUIO XUMHUYECKOW PEAKLINH.
CaMocTOSTENBHO MIIIAHUPOBATH U
OCYLIECTBJISITH CBOIO II03HABATENIBHYIO
JESITeIbHOCTD; IPUHUMATh aKTHUBHOE
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e JlaGopaTopHBIE OIBITHI:

— TOpPEHHUE CIHUPTOB;

— B3aUMOJICVCTBUE TIIUIIEPUHA

¢ ruapokcuaom meau(Il);

— Ka4ECTBEHHBIC PEAKIIMHU aJIbJIETHU]IOB
(OKuCTIEHHEe aMMUAYHBIM PaCTBOPOM
oKcHuJia cepedpa v TUIPOKCUIOM
menu(Il));

— B3aUMOJICHCTBUE KpaxMalia ¢ HOJOM.
e [IpakTuueckue paboOTHI:

Ne 2. CpotlicTBa pacTBOpa yKCYCHOM
KHUCJIOTHI.

e PacuéTHbIe 3a1a4UM:

— ONpENEIICHUE MOJIEKYJIAPHOU
(bopMyIIbI OPraHUYECKOTO BEIIECTBA
110 MaCCOBBIM JIOJISIM aTOMOB
XUMHYECKUX 3JIEMEHTOB U MO Macce
(oOBeMy) IPOTYKTOB CTOpPaHUS,

— pacy€Thl O YPABHEHUIO XUMHUUECKOMN
peaKkiu

y4acTue B IpynioBoi yueOHOU
NEATENbHOCTH

Hroro no pazuneny

13

Paznen 4. A3oTcoaep:kaiiye opraHndecKue coenHeHHsI

4.1

AMUWHBEL.
AMWHOKHUCJIIOTHI.
benku

3

AMWHBI: METUJIAMUH — MPOCTEUIITNI
MIPEJICTABUTENL AMUHOB: COCTAaB,
XUMHUYECKOE CTPOCHHE, (Pr3ndecKue u
XUMHUYECKUE CBOMCTBA (peakiuu

PackpeIBaTh CMBICIT U3y4aeMbIX
MOHATHUM (BBISIBJISITh UX XapaKTEPHbBIC
IIPU3HAKH ), YCTAHABIMBATh UX
B3aMMOCBS3b, HCIOJIb30BaTh
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C KUCIIOTaMU Y TOPEHUSI ), HaX0XKICHUE

B IIpUpOJie. AMUHOKHUCIIOTHI KaK
aM(oTepHbIE OpraHUYECKUE COCTUHEHUSI.
duznyeckue 1 XMMHUUECKHE CBOMCTBA
AMUHOKHCJOT (Ha IpuMepe TIININHA).
buonornueckoe 3HaueHNE AMUHOKHUCIIOT.
CuHTE3 NENTUIOB.

benku kak mpupoHbIE TOJTUMEPHI.
ITepBryHasi, BTOpUYHAS U TPETUYHAS
CTPYKTypa 0elKOB. XUMHUECKHE
CBOMCTBA OCJIKOB: THAPOJIHU3,
JIeHaTypalys, KaYeCTBEHHbIC PEAKIIUN
Ha OeIKH.

JIKCIEPUMEHTAJIbHbIE METO/bI
U3y4YeHUsl BellleCTB U UX MpeBPAIleHMA:
e J[emoHCTpanuu:

— JeHaTypaius O€JIKOB MPU HarpeBaHUY;
— IIBETHBIC PEAKIIUU OCIIKOB

COOTBETCTBYIOIIME MOHITHUS
MIPU OMMCAHUU COCTaBa, CTPOCHUS U
MPEBPALIEHAN OPraHUYECKUX
COCIMHEHU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISl COCTaBJICHUSI MOJICKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaI€HHON) GopMyI1 OpraHuIeCKuX
BEILIECTB.

OnpenensiTe MPUHAIIEHKHOCTD BEIIECTB
K ONPEJIEIEHHOMY KJIACCY IO COCTaBy U
CTPOCHUIO, HA3bIBATh UX

10 CUCTEMATUYECKON HOMEHKJIATYPE;
MIPUBOJIUTH TPUBHAIBHBIC HA3BAHUS
OTAEIBHBIX MTPEICTABUTEIICH.
XapakTepuszoBaTh COCTaB, CTPOCHUE,
npuMeHeHue, (U3nIecKue 1
XUMHUYECKHE CBOMCTBA, BaXKHEHIILINE
CIOCOOBI MOTYYEHUS] TUITUYHBIX
MPEJCTAaBUTENICH a30TCOACPKAIINX
coeIMHEHN (MEeTHIIaMUHA, TJIMIINHA,
OCIKOB).

OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIC CBOMCTBA OEITKOB; MOSICHATH
Ha IpUMepax 3HaueHue OCJIKOB

JUIs1 OpraHr3Ma 4eJIOBeKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TO3HAHUS — HAOMI01aTh U
OTIHCHIBATh IEMOHCTPAI[MOHHBIHI
HKCIIEPUMEHT.

CaMocCTOSATENBHO MIJIAHUPOBATH U
OCYILECTBJISATH CBOIO [T03HABATEIIBHYIO
AeSITeIbHOCTD; IPUHUMATh aKTUBHOE
ydacTue B IpyIIoBoi yueOHO
JEsITeIbHOCTU

Hroro no pazneny

3

Pa3nen. 5. BbicokoMosIeKyJISIpHBIE COeIMHEHUSI

5.1

[Imactmaccsl.
Kayuyku. BoyokHa

2

OCHOBHBIE MTOHATHS XUMUU
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUA:
MOHOMEp, MOJIMMEP, CTPYKTYPHOE 3BEHO,
CTENEHb NOJMMEPU3ALNH, CPEIHSASA
MoJIeKyJIsIpHas Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX
COEAVMHEHUN — MOJIUMEPU3ALUS U
MOJIMKOHICHCALIUS.

[TnacTMacchl (MOJUATUIIEH,
MOJIUTIPONHIIEH, TOJIMBUHWIXJIOPU,
nonuctupoit). HatypanbHslil u
CUHTETUYECKUE KayUyKH
(OyTaareHOBbBIN, XJIOPOIIPEHOBBIN U
M30IPEHOBBIN ). BoNOKHA: HaTypaibHbIE
(XJI0MOK, IEPCTh, MENK),
HCKYCCTBEHHBIE (ALIETATHOE BOJIOKHO,

Bnanetrs nzydyaeMbIMU XUMUUYECKUMU
TOHSITUAMU: PACKPBIBATH CMBICII
M3y4aeMbIX TTOHATUH U MPUMEHSTH 3TH
TOHSITUA MPU OMMMCAHUU COCTaBa U
CTPOEHHUS BHICOKOMOJICKYJISIPHBIX
OPTraHUYECKHUX BEIIECTB,

JUTIS1 OOBSCHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUI.

Hcnonb30BaTh XUMUYECKYHO0 CUMBOJIUKY
JUTSL COCTaBJICHUSI CTPYKTYPHBIX (POpMYJT
BEIIECTB U YPABHEHUN PEAKLIMI
MOJIMMEPHU3aIUU U TTOJIMKOHIEHCAIINH.
OnuceIBaTh COCTaB, CTPOEHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HauboJee pacpoCTpaHEHHBIX BUIOB
MJIACTMACC, BOJIOKOH;, IPUMEHEHNE
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BHCKO3a), CHHTETUYECKUE (KaIllPpOH U
JIaBCaH).

JKCIEPUMEHTAIbHbIE METObI
H3y4eHUsl BellleCTB U UX MpeBpalleHuii:
e JlemoHCTpanuu:

— O3HaKOMJICHHE ¢ 00pa3IamMu
MIPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJIACTMACC, KAYYyKOB

B PA3JIMYHBIX OTPACIsX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/1bl TO3HAHUS — HAOIIOAATh U
ONKCHIBATH IEMOHCTPALIMOHHBIN
AKCIIEPUMEHT

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

31



denepanvHas padodas nmporpamma | Xumus. 10—-11 kimaccer (6a30BBIi yPOBEHB )

11 KJACC
No Haumenosaunue KonnuectBo OCHOBHBIE BUBI JIEATEILHOCTH
I\t pa3aeaoB U TEM 4acoB IIporpaMmHoOE coziepkaHue 00yJarommxcs

y4eOHOTO npeaMeTa

Paznen 1. Teoperuueckue oc

HOBbI XUYMHUH

11

Ctpoenue aToMOB.
[Tepuoauueckuii
3aKOH U
[Tepunonnueckas
CUCTEMa XUMHUUYECKUX
AIIEMEHTOB

J.1. MenneneeBa

3

Xumuueckui aneMeHT. AtoM. CoctaB
aToMa, U30TOIbI. DJIEKTPOHHAS
0001104Ka. DHEPreTHUECKUE YPOBHH,
MOypOBHU. ATOMHBIE OpOUTAIIH,

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

110 OpOUTAJISIM B aTOMaX MaJIbIX U
OOJIBIIIUX TEPUOJIOB. DIICKTPOHHAS
KOH(UTypalusi aTOMOB.
[leproanyeckuii 3aK0H U
[Tepuoanyeckas cucTeMa XUMHUYECKUX
anemenToB 1. 1. Menaeneena. CBs3b
MEePUOANYECKOTO 3aKOHA U
[Tepuoauyeckoif CUCTEMbI XUMHUUECKUX
3JIEMEHTOB C COBPEMEHHOU TEOPUEUN
CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUS CBONCTB XMMHUUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX
Y CJIO’KHBIX BEILECTB 10 TPYIIaM 1
nepuojaM. 3Ha4eHUE NEPUOIUUECKOTO
3aKOHA M CUCTEMbI XMMUYECKUX

PackpbIBaTh CMBICT U3y4aeMbIX
MOHSATUH (BBISIBIISITH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAaHABIUBAThH UX
B3aUMOCBSI3b.

PackpbIBaTh CMBICI EPUOIUUECKOTO
3akoHa /1. 1. MenneneeBa u
JIEMOHCTPUPOBATH €r0
CUCTEMaTU3UPYIOIIYIO,
O0OBSICHUTEITBLHYIO U IPOTHOCTUYECKYIO
byHKINH.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOCHHE aTOMOB XUMHYECKUX
3eMeHTOB 1-4 nepuoaoB, UCTIOIb3YS
MOHSATHSA S-, P-, d-3JIeKTPOHHBIE
opOuTaNH, YHEPTETUYECKHUE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XUMHUUYECKUX
JIEMEHTOB U UX COCIUHECHUN

10 MEepHUOJIaM U rpyIIam
[Teprnoanyeckou CUCTEMBI

J1. 1. Menneneena
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anemenToB .. MenneneeBa

B Pa3BUTUU HAYKHU.
JKCIepUMEHTAIbHbIE METO/bI
U3y4YCHUSI BeLIeCTB U UX MPeBpPallleHU:
e /lemoHCTpanuu:

Buaer Tabmun «Ilepronnueckast cucrema
XUMHYSCKHUX IJIEMEHTOB

J.1. MenneneeBa»

1.2

CtpoeHue BeliecTna.
MHoroo6pa3zue
BEIIIECTB

CTpOGHI/Ie BelllecTBa. XMMHUUYECKAs CBS3b.

Bunbl (koBajieHTHasi HEMOJsIpHAs U
NOJIsIpHAs, MOHHAsS, METAJTINYECKas) U
MEXaHU3MbI 00pa30BaHUsI XUMUYECKON
cBs3U (OOMEHHBIN U TOHOPHO-
aKIenTOpHbIN). BogopoHas cBs3b.
BaneHntHOCTS.
DIIEKTPOOTPHUIIATENIbHOCTh. CTeNeHb
okuciienusi. KaTMOHbBI U aHUOHBI.
BemecTsa MOJIEKYJIApHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHS.

3aKOH MOCTOSTHCTBA COCTaBa BEIIECTRA.
Tunel KPUCTATITNYECKUX PEUIETOK U
CBOWCTBA BEILIECTB.

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Hctunnbie pactBopsl. KosimuecTBEeHHBIE
XapaKTepUCTUKU PACTBOPOB (MaccoBas
JI0JIsl BELIECTBA B PaCcTBOPE).

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATUH (BBIIEIATH UX XaPAKTEPHBIE
NPU3HAKU) U IPUMEHSTH 3TU NOHATUSA
IIPU ONMCAaHUU COCTaBa U CTPOEHUS
BELIECTB, 1JI11 O0OBSICHEHHSI OT/IEIbHBIX
(aKTOB U SIBICHHI.

Onpenensate BUIBI XUMUYECKON CBSI3H
(KOBaJICHTHOM, MIOHHOM,
METaJUIMYECKOU, BOJIOPOIHOM)

B CO€JIMHEHUSX; TUIl KPUCTAILITUYECKON
PELIETKA KOHKPETHOI'O BELIECTBA.
Onpenensatb BAJIGHTHOCTh U CTETICHb
OKHUCJIEHUS] XUMHYECKHUX 3JIEMEHTOB

B COCIMHEHMSIX PA3JIMYHOIO COCTABA.
[IpoBOIUTH BEIYMCIICHHUS

C UCIIOJIb30BaHUEM MOHATHUS «MacCOBas
JI0JIs1 BEILIECTBA B PACTBOPEN.

Bnagets n3y4aeMbIMH XUMUYECKUMHU
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Krnaccudukarms HeopraHmaeckux
coenunenuii. Homenknarypa
HEOPraHMYECKHUX BEIECTB.
JKCIepUMEHTAIbHbIE METO/bI
U3y4YeHHUsI BelleCTB U UX MPeBPAIleHHIA:
e /lemoHCTpanuu:

— MOJEJIM KPUCTAJUIMYECKUX PEIIETOK.
e PacuérHbie 3agaun:

— pacyeThl C UCOJIb30BAHUEM TOHATHUS
«MaccoBast 10JIs1 PACTBOPEHHOTO
BEILIECTBAY

1.3

XUMHUYECKUE
peaxkuuu

Xumnueckas peakuus. Knaccudukanus
XUMHAYECKUX PEAKIIUN B HEOPTaHUYECKON
Y OPraHMYECKON XUMUU. 3aKOH
COXpPaHEHUS MACCHI BEIIECTB; 3aKOH
COXpPaHEHMS U NIPEBPALEHUS JHEPTUN
IPU XUMHUYECKUX PEAKLIHAX.

CKopoCTb peaKiivu, €€ 3aBUCUMOCTh

OT pa3nu4HbBIX (pakTopoB. OOpaTUMbIE
peakuuu. XUMUYECKOE PABHOBECHE.
@aKTOpBI, BIUAIOIIME HA COCTOSHUE
XUMHYECKOTO PABHOBECHS.

[Tpunnun Jle [larense.
DIIEKTPOJIUTAYECKAS JUCCOIUALINS.
CunbHble 1 cnadble a5ekTponuTsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIa,
HEUTpalibHAas, IeI04YHast. BomopoaHbii

MOHSATUSIMHU.
OOBSICHATH 3aBUCUMOCTH CKOPOCTH
XUMUYECKOHN PEaKIiK OT Pa3InIHBIX
(bakTOpoB.

OnpenenaTs XapakTep CMEIICHUS
XUMHUYIECKOTO PaBHOBECHS

B 3aBUCUMOCTH OT BHEIITHETO
Boznerictus (mpunHIn Jle llaremnse).
CocTaBinsTh ypaBHEHUS peakiiui
Pa3IUYHBIX TUIOB; TOJIHBIE U
COKpaIlI€HHbIC YPABHEHUS PEeaKIUi
MOHHOTO 0OMEHa, yUUThIBAs YCIOBHSI,
MIPU KOTOPBIX ITH PEAKIINHU UIYT

710 KOHIIA.

Hcronp30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TTO3HAHUS — TIPOBEICHHUE,
HaOIIOICHUE U OTTUCAHUE XUMHUYECKOTO
IKCIIEpUMEHTA (IEMOHCTPAIMOHHBIC U
71a00paTOPHBIC OIBITHI, TPAKTUICCKUC
paboOTHI): MO OMPEACIICHUIO CPEBI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKITUI
MOHHOTO 0OMEHA, BIMSHUIO PA3INYHBIX
(haKTOpPOB Ha CKOPOCTH PEAKITUH.
CrnenoBaTh MpaBUJIaM MOJIb30BAHUS
XUMHUYECKOM MOCY 101 1 1a00paTOPHBIM
000pyI0BaHUEM.

[IpeacTaBnsTh pe3ynbTaThl
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nokazarenb (pH) pactBopa. Peakiiuu
MOHHOTO 0OMEHa B OPTaHUYECKOM U
HEOPraHUYECKON XUMHH.
OKHCITUTENBHO-BOCCTAHOBHUTEIBHBIE
peakuuu. [loustue 06 >nmexkTponause
PacIlIaBOB U pacTBOPOB COJIEH.
[IprMeHenue AneKTpoIn3a.
JKCIIEPUMEHTAJIbHbIEC METOABI
H3y4eHHUs BEleCTB U UX MPeBPallleHHIA:
e /lemoHCTpauuu:

— pasJIoKEHHUE MEPOKCUIA BOJOPOAa

B IIPUCYTCTBUM KaTalnu3aTopa.

e JlaGopaTtopHBbIE OMBITHI:

— IPOBEJICHUE PEAKIIMA NOHHOT'O
oOMeHa;

— OIpEAEIICHUE CPEABI PAaCTBOPOB
BELIECTB C TOMOIIbIO YHUBEPCATIBHOTO
WHJMKaTOpA.

e [IpakTruueckue pabOTHI:

Ne 1. Bausitnue pa3nuuHbix (hakTopoB
Ha CKOPOCTh XMMUYECKOU peaKIuu.

e PacuérHble 3a1a4n:

— pacyeThl 10 YpaBHEHUSIM XUMHUYECKHUX
peakiuii, B TOM YUCJIE
TEPMOXUMHUYECKHUE PACUETHI

XUMHUYECKOTO IKCIIEpUMEHTA B (hopme
3aIlCU YPABHEHHUUN COOTBETCTBYIOIINX
PEAKLINI U AETaTh BBIBOJAbI HA UX
OCHOBE.

[IpoBOINTH BEIYUCIICHUS

10 YPaBHEHUAM XUMHUYECKUX PEAKIINM,
B TOM YHCJIE TEPMOXUMHUYECKUE
pacy€Thl

Hroro no pazneny

13
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Paznen 2. Heopranudeckasi XuMus

2.1

MeTamisl

6

Mertamnsl. [looxeHue meTaiuios

B [lepuoanueckoit cucreMe XUMHUYECKUX
aeMeHTOB. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB
MeTtauioB. O0mme GU3nIecKrne CBOMCTBA
MetasuioB. [IpuMeHeHre Metamios

B OBITY, Npupoie U TexHuKe. CruiaBbl
METAJJIOB. DJIEKTPOXUMHUUYECKUIN P
HanpsHKeHU MeTayioB. O0IIHe CriocoObI
noxyuyeHust metamuioB. Kopposus
MeTauioB. CocoObl 3aIuThI

OT KOPPO3HH.

OO6m1ast xapakTEepPUCTHKA METAILIIOB
rinaBHbIX oarpymm (IA-rpynma,
[TA-rpynmna) Ilepuoandeckoii cucTeMbI
XUMHUYECKUX IJIEMEHTOB. AJTFOMUHUM.
AM@oTepHbIe CBOICTBA OKCHIA U
TUIPOKCUIA ATFOMUHUSL.

OO6m1ast XxapakTepuCTUKA METAJIJIIOB
no0ouHbIx noarpyni (b-rpymnm)
[Tepuoauueckoil CUCTEMbI XUMHUYECKUX
3JIEMEHTOB: M€Jlb, IUHK, XPOM, JKEJIE30.
Baxueimme coeMHEHNS] METAIIIIOB
(OKCHUIBI, TUAPOKCHUIBI, COJIH).
JKCIIePUMEHTAIbHbIE METOAbI
HU3y4YeHHUs BelleCTB U UX MPeBPAIleHHIA:

PackpbIBaTh CMBICI H3y4aeMBbIX
MOHATUH (BBIIEIATH UX XapaKTEPHbIE
MIPU3HAKHN) U IPUMEHATH 3TU NOHATHUS
IIPY OIIMCAHUH COCTaBa U CTPOCHMS
BEIIECTB, JJI1 OOBSICHEHHSI OTAETbHBIX
(aKTOB U SIBICHHIA.

OOBACHATH 001IHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB 3JIEMEHTOB —
METAaJUIOB U UX COETMHEHHM C yUETOM
CTPOEHUS UX AaTOMOB U TIOJIOKECHUS

B [lepronnueckoii cucreme
XUMHUYECKUX JIEMEHTOB

. 1. Menneneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHAYECKUE CBOKMCTBA METAIJIOB, UX
BOKHEUIIINX COCTMHEHUI, TTOATBEPKAast
ATO ONKMCAHUE MPUMEPAMH YPAaBHEHUI
COOTBETCTBYIOIIUX XUMHUYECKUX
peaKkuuii; MPUMEHEHUE METAJIJIOB

B Pa3NIMYHBIX 00JACTSIX, a TAKKE
WCITOJIb30BAHUE UX JIJISI CO3aHUs
COBPEMEHHBIX MAaTEPHAIIOB U
TEXHOJIOTUH.

OmnuceiBaTh COCOOBI 3aIIUTH METAJJIOB
OT KOPpO3HH.

PackpbIBaTh CyIIHOCTD OKUCIUTENBHO-
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e JleMOHCTpalUu:

— KOJUIeKIUsI « MeTaJlIbl U CIIaBbD».

e JlabopaTopHBIEC ONBITHI:

— B3aUMO/JICHCTBUE TUAPOKCH]IA
AITIOMUHUS C pACTBOPAMU KHUCIIOT U
HIeJ04eH;

— Ka4eCTBEHHBIC PEaKITMN Ha KATHOHBI
METAJLJIOB.

e [IpakTuyeckue paboThI:

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

e PacuérHbie 3anauu:

— pacydeTbl Macchl (00beMa, KOJTUYECTBA
BEIECTBA) MPOYKTa PEAKIUH, €CIIU
OJIHO U3 BEILIECTB JJaHO B BUJIE pacTBOpa
C OMNPEAECICHHON MacCOBOM JIOJIEH
PacTBOPEHHOIO BEIIECTBA

BOCCTaHOBUTEJIbHBIX peaKLui
MOCPEJICTBOM COCTABJICHUS
AJIEKTPOHHOTO OajlaHCca 3TUX PeaKLUi.
IIpoBoauTh peakuuy,
MOATBEPKIAAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4YaeMBbIX BELIECTB,
pacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOIME B BOJIHBIX
pacTBoOpax.

Hcrons30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bI IO3HAHUS — IPOBEJICHHUE,
HAOJII0JIEHUE U OTIHUCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

IIpencraBisTe pe3yIbTaThl
XUMHYECKOTO IKCTIepUMEHTa B popme
3aMKiCH ypaBHEHUI COOTBETCTBYIOUIUX
peaklmii U JenaTh BhIBOJIbI HA UX
OCHOBE.

CrnenoBaTh npaBuUiiaM MOJIb30BaHUS
XUMHUYECKOM MOCY 101 1 1a00paTOPHBIM
000pyI0BaHUEM.

[IpoBOAUTDH BBIYKCICHHUS

M0 YPAaBHEHUSM XUMHUYECKUX PEaKLuil.
CaMocCTOsATENBHO MIJIAHUPOBATH U
OCYILECTBIISATh CBOIO [I03HABATEIBHYIO
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NEeATENBHOCTD; IPUHUMATh aKTHUBHOE
ydacTue B IPyIIOBOM y4eOHOI
NEATEIbHOCTH

2.2

HemeTamisl

Hewmeramisl. [lonoxxeHnne HeMeTaaioB
B [lepronyeckoil CUCTEME XUMUYECKUX
anemeHToB /.M. MeHpaeneeBa u
0COOEHHOCTH CTPOEHHUSI aTOMOB.
®du3nveckre CBOMCTBAa HEMETAILIIOB.
AJIOTpOIUSI HEMETAIOB (Ha TpUMeEpe
KHUCJI0poaa, cephl, pocdopa u yriaepoaa).
XUMHYECKHUE CBOMCTBA BAKHEUIIINX
HEMETaJUIOB (TaJIOT€HOB, CEPhI, a30Ta,
docdopa, yriaepoaa v KpEMHHUS).
Oxcuibl HeMETAJIOB.
Kucnoponacoaepxaiiye KucioThl.
Bonopoanbie coequHeHUst

HEMETAJLIOB.

IKCIEePUMEHTAIbHbIE METObI
HU3yUYeHHUs BelleCTB

U MX NIPeBPALCHUN:

e J[eMOHCTpanuu:

— 00pa3Ipl HEeMETaIOB;

— B3aUMOJICMCTBUE MEJIH C A30THOU
KUCJIOTOM pa3InyHON KOHLEHTPALUY.

e JlabopaTopHBIE ONBITHI:

— KauyeCTBEHHBIE PEaKIMU Ha aHUOHBI U
KaTUOH aMMOHHUSI.

PackppiBaTh CMBICIT U3y4aeMbIX
MOHATUM (BBIJIETSATH UX XapaKTEPHbBIC
MIPU3HAKK) U IPUMEHSITh 3TU MOHITUS
MY OMKMCAHUH COCTABA U CTPOEHUS
BEILIECTB, JIJIs1 OOBSICHEHUS OTACIBHBIX
(aKTOB U SIBICHHI.

OOBsACHTH O0LIHE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB HEMETAIJIOB U UX
COCMHEHUN C YYETOM CTPOCHUS UX
aTOMOB U IIOJIOKEHUS

B [leproanueckoii cucreme
XUMHUYECKUX JIEMEHTOB

. 1. Menneneena.

XapakTepu3oBaTh (OMUCHIBATH) OOIIIHE
XUMHYECKUE CBOMCTBA HEMETAJJIOB, UX
BOKHEUIIINX COCTMHEHUI, TTOATBEPKAast
ATO ONMCAHUE NPUMEPAMU YPABHEHUN
COOTBETCTBYIOIIUX XUMHUECKHUX
pEaKInu.

XapakTepu30BaTh BIUSHUE HEMETAIIJIOB
U UX COCJIMHEHUI Ha KUBBIC
OpraHU3Mbl; OTUCHIBATH IPUMEHEHUE

B PA3JIMYHBIX 00JIACTAX MPAKTUICCKOM
JNEATETBHOCTH YEJIOBEKA.
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e [IpakTrueckue paboThI:

Ne 3. Pemenue skcriepuMeHTaIbHBIX
3ana4 no teme «Hemeramib.

e Pacu€rnble 3anauun:

— pacueThbl Macchl BELIECTBA

WA 00beMa ra30B [0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE MU
00bEMY OJHOTO U3 YYaCTBYIOIINX

B pEaKIIUU BEUIECTB; PACUETHI MAaCCHI
(oOBeMa, KoJIMUeCTBa BEIIECTBA)
MPOAYKTOB PEAKINH, €CITH OTHO

13 BEIIECTB UMEET MPUMECH

2.3

CBs3b
HEOPTaHUYECKUX U
OpTraHUYECKUX
BCILIECTB

Heoprannueckue n oprannueckue
kuciaoTel. Heopranmueckue u
OpraHuyYecKue OCHOBaHUA. AM(OTEepHbIC
HEOPTraHUYECKUE U OPTAHUYECKHUE
coenuHenus. I'eneTuueckas cBsI3b
HEOPTraHWYECKUX U OPraHUYECKUX
BCILICCTB

IToaTBEpKIaTh CYIIECTBOBAHKE
TEHETUYECKOU CBSA3U MEXKITY
HEOPTaHUYECKUMH BEILIECTBAMU

C IOMOIIIBIO YPaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX
peaKunil.

PackppIBaTh CyIiHOCTh OKHUCIUTEIBHO-
BOCCTAHOBUTEIIBHBIX pPEAKIUN
IIOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOIO OajlaHCca 3TUX PEaKLIUH.
IIpoBoauTh peakuuy,
IIOATBEPKAAIOIINE XapaKTePHbIE
CBOMCTBA U3Y4YaeMbIX BELIECTB,
pacIio3HaBaTh OINBITHBIM ITyTEM
AQHUOHBI, IPUCYTCTBYIOIIUE B BOJAHBIX
pacTBoOpax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/bI IO3HAHUS — IPOBEJICHHUE,
HaOJII0ICHUE U OIMCAHUE XUMUYECKOTO
AKCIIEpUMEHTA (AeMOHCTPAlMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHE
paboThI).

IIpencraBisTes pe3ysbTaThl
XUMHUYECKOTO 3KCIIepuMeHTa B (hopme
3aIIMCH YPABHEHHUM COOTBETCTBYIOIINAX
pEeaKkuuy 1 JenaTh BBIBOJbI HA UX
OCHOBE.
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CrnenoBaTh paBUiiaM MOJIb30BaHUS
XUMHUYECKOM MOCY10M U 1a00paTOPHBIM
000py10BaHUEM.

[IpoBOIUTH BEIYHMCIICHHUS

10 YPaBHEHUAM XUMUYECKHUX PEAKLIUM.
CaMocCTOsATENBHO MIJIAHUPOBATH U
OCYUIECTBJISITH CBOIO [TO3HABATEIIbHYIO
JEATENBHOCTD; IPUHUMATh aKTUBHOE
ydacTue B IpyIIoBoi yueOHO
NEeATENBHOCTH

Hroro no pazneny 17
Pa3nen 3. Xumus 4 JKU3Hb
3.1. | XuMus u *Ku3Hb 4 Ponp xumuu B obecieueHnn PackpbIBaTh poJib XUMHH B PEILICHUH

3KOJIOTUYECKOU, SHEPreTUUECKOU U
MUIIEBOM 0€30MacHOCTH, Pa3BUTHH
MeauuuHbl. [ToHITHE 0 HAYyYHBIX
METO/1aX ITO3HAHMS BEIISCTB U
XUMHUYECKUX PEaKIUH.

[Ipencrapyienus: 06 0OIIUX HAYYHBIX
MPUHIIAIIAX TPOMBIIIJIEHHOTO TTOJTYyYEHUS
BOKHEUIIIMX BEIIECTB (Ha MpUMepax
IPOU3BOJICTBA aMMHUaKa, CEPHOMN
KHUCJIOTBI, METAHOJIA).

UYenoBek B MUpE BEIIESCTB, MATEPHUAIOB U
XUMHUYECKUX PEaKIUi: XUMUS U
3J10pOBbE YETIOBEKA; MPAaBUJIa
WCTIOJB30BaHUA JIEKAPCTBEHHBIX

DHEPIreTUICCKHX, CHIPHEBBIX U
AKOJIOTHYECKUX IMPOOJIEM UeJIOBEUECTBA,
OMKCHIBATh OCHOBHBIC HATIPABJICHHUS
Pa3BUTHS XUMHYCCKOW HAYKH U
TEXHOJIOTHH.

[IpumensTh npaBuiIa 6€301acHOTO
oOpallleHusl C BEIIEeCTBAMH,
HCITOJI3YEMBIMH B TTIOBCETHEBHOM
’KU3HHM, TTpaBUjIa TIOBEJICHHS B TICIISIX
cOepekeHus 3I0POBhS U OKPYKAIOIIEH
MIPUPOJTHON CpeJIbl; IOHUMATh BPET
(omacHOCTh) BO3/ICHCTBUS HA KUBBIC
OpraHU3MBbI ONPE/ICTICHHBIX BEIIECTB
cMbica nokazarens [JIK, mosicHATh
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npenapaToB; IpaBuia 6€30MacHOTO Ha IIpuMepax crnocoO0bl YMEHBIIIEHUS U
HCTIOJIb30BaHUS MPENapaToB ObITOBOM MPEIOTBPALIECHUS KX BPEIHOTO
XMMUH B IIOBCEHEBHOM KM3HU. bpITOBasA | BO3AEHCTBHA.

XMMHUYECKasi TPaMOTHOCTh AHanu3upoBaTh U KPUTUUECKHU

OLIEHMBATh WH(OPMAILINIO, CBSI3aHHYIO
C XUMHYECKMMU MIPOLECCAMHU U UX
BIIMSTHUEM Ha COCTOSIHUE OKPYKaroIIen
CpEbl.

Hcnonb30BaTh NOTYYEHHBIE 3HAHUS U
IpeJICTaBICHUs O cepax
NEATEIIbHOCTH, CBSI3aHHBIX C HAYKOW U
COBPEMEHHBIMH TEXHOJIOTUSIMU, KAK
OCHOBY JUIsl OPHEHTALIUU B BbIOOpE
cBoel Oyayuiel npodecCHOHATBHOM
NEeSTENBHOCTH.

[IpuHuMaTh yyactue B 00CYKIECHUU
po0JieM XUMHUYECKON U AKOJIOTUUECKOM
HaIpaBJIEHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO MO MPodieMe 1
npeasiaraTb BO3MOXKHbBIE ITyTH €€
pelieHus

Wroro o pazgeny 4
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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