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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa MO XUMUM Ha YPOBHE CpEOHETro 00mero oo6pa3oBaHUs
paspaborana Ha ocHOBe dDemepasbHOro 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit ®enepanun», TpeOOBaHU K pe3yIbTaTaM OCBOCHUS
(denepanbHOM 00pa30BaTENbHONM NPOrpaMMbl CPEIHEro oOero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIx B DenaepalibHOM  TOCYJAPCTBEHHOM
obpazoBarensHoM craHgapre COO, ¢ yu€rom Konmenuuu mnpernogaBaHus
ydeOHOro mpeaMera «XuMus» B 00pa3oBaTeNbHBIX OpraHm3amnusx Poccuiickoii
denepanny, peanu3yOMUX OCHOBHBIE 00pa30BaTENbHBIE MPOTPaMMBI, U
OCHOBHBIX TMonokeHun «Crparernn pa3BuTus BocnuTaHuss B Poccuiickon
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsixenue I[IpaBurensctBa PO ot
29.05. 2015 N2 996 - p.).

OcHOBY MOAXO0/I0B K pa3paboTKe MporpamMmbl IO XUMHUH, K OINpPEACICHUIO
oOuieil ctparerun 00y4eHHsl, BOCIUTAHUS U Pa3BUTHUSA 00y4YarOIIUXCsl CPEICTBAMU
yaebHoro npeameta «Xumus» 1751 10—11 kiaccoB Ha 6a30BOM ypOBHE COCTaBHIIN
koHuentyanbHble noioxkenns GI'OC COO o B3anMOOOYCIOBIEHHOCTU LIEJIEH,
COJIEp)KaHus, pe3yJbTaToB OOy4YeHHMsI U TpeOOBaHUI K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XHUMUYECKOE oOpa3zoBaHue, ITOJTy4aeMOe BBIITYCKHUKaMU
0011e00pa3oBaTebHON OpraHU3alliu, SBISETCS HEOTHEMIIEMOM YacThiO HX
oOpazoBanHocTH. OHO CHYXHT 3aBEpUIAIONIMM JTaloOM pealu3aliyd  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYIINX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacarTcs
MO3HAHMS 3aKOHOB MPUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyIbTYPHI
YEeJIOBEKa, a TaKKe SKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercs XuMuyeckoe oOpa3zoBaHUE
oOyuaroluxcsi Ha YPOBHE CPEAHEro oOIIero o0pa3oBaHMs CPEACTBAMH YYEOHOIO
npeaMera «XHUMHA», CONEpPKAHME U IIOCTPOEHHE KOTOPOro OIPENENICHbl B
nporpaMme O XHMHUHM C YYETOM CHEHU(PUKH HAYKH XUMHH, €€ 3HAUCHHUS B
MO3HAaHUH TPUPOABI U B MaTEpUATIbHOW XU3HU OOIIECTBa, a TaKXkKe C Y4ETOM
oOmMX 1eneidl M MPUHIMIIOB, XapaKTEPU3YIOLIIUX COBPEMEHHOE COCTOSIHHUE
CHUCTEMBI cpesiHero odiero oopazoBanus B Poccuiickoit denepanmm.

XUMHSL KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK HUIPaeT 0coOyl poiib B
COBPEMEHHOW IUBUJIM3AIMU, B CO3aHUUA HOBOW 0a3bl MaTepUAIBbHON KYJIbTYPHI.



Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PAIIMOHAIBHOIO HAYYHOI'O MBIILJIEHUS,
B CO3JIaHUE I[EJIOCTHOTO TPEACTABICHUS 00 OKPYXKAIOIIEM MHUpPE KaK O €IMHCTBE
IPUPOJIbI U YeJIOBEKa, KOTopoe (hopMHpyeTcs B XMMUU Ha OCHOBE NOHHUMAHUS
BEILECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHMS B3aWMOCBSA3U MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00JaCTIMU IPUMEHEHUS.

TecHO B3aMMOJIEUCTBYS C APYTMMHU €CTECTBEHHBIMU HayKaMu, XUMUs CTajia
HEOTHEMIIEMOM YaCTbIO MHUPOBOU KYJIbTYphI, HEOOXOJAUMBIM YCIOBHEM YCIEITHOTO
Tpyda WU KHU3HU Kaxaoro ujeHa oOmectBa. CoBpeMEHHas XMMHsS Kak Hayka
co3uJaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTMI HallpaBj€HAa Ha pEIICHHE
rII00aNBHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS YEIOBEYECTBA — CBHIPHEBOM,
YHEPreTUYECKOM, MUIIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBUM € OOmMMMM LENSAMH W MPUHIMIIAMH CPEAHETO OOIIETo
oOpa3zoBaHus coaepxkanue npeamera «Xumus» (10—-11 kmaccel, 0a30BbIN ypOBEHb
U3YyYEHHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0O UM i  BBIPAaOOTKH  MHPOBO33PEHUYECKHUX
OPUEHTHUPOB, YCIEIIHOTO BKJIIOUEHHUS B JKU3Hb COLIMYMA, MPOJOJIKEHUS
o0Opa30BaHMs B pa3IMYHbIX 00JACTIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBngomUMU  IpeaMeTa  «XUMUsS»  SABISAIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumus» u «OOm@as M HeOpraHudeckass XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJICpKaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAYKH: cHCTEMa
3HAHUU M0 HEOPraHUYECKOMW XUMUHM (C BKIIFOUECHUEM 3HAHUM U3 OOIICH XUMUU) U
oprann4eckoi xumuu. GopMUPOBaHUE NAHHOM CUCTEMBI 3HAHUU NPHU HU3yYEHUH
npeaMera oOecrnedyrBaeT BO3MOYKHOCTh PAaCCMOTPEHHUS BCErO0 MHOroo0Opasus
BEILECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» copmupoBaHa B TporpaMMe MO XHMHU HAa OCHOBE
CUCTEMHOIO TOJXOJa K H3YyYEHHI0O ydeOHOro marepuaja U O0O0ycCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPEICNIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMHUHM BEIIECTBA
paccMaTpuBalOTCSl Ha YPOBHE KIACCUYECKOM TEOpUU CTPOCHHS OPraHMYECKHX
COCIMHEHMI, a TakK€ Ha YPOBHE CTEPECOXMMHUYECKHX U DJIEKTPOHHBIX
OpeJCTaBICHU O cTpoeHuu BemiecTB. CBefeHHs 00 H3y4yaeMbIX B Kypce
BEIECTBAaX JAIOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB JO CIOXKHBIX OMOIOTHYECKU
aKTUBHBIX COEOUWHEHHH. B Kypce OpraHMyecKor XUMHUH NOJIYYarOT DPa3BUTHE
c(OpMHPOBAHHBIE HA YPOBHE OCHOBHOI'O O0ILEro 0Opa30BaHUs NMEPBOHAYAJIbHBIC
IPEJICTaBICHNUS O XUMUYECKOM CBSI3U, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMHUUYECKON PEAKLINH.

[lon HOBBIM yriaom 3peHuss B ImpeameTe «XHUMHs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3YYCHHBI Ha YpPOBHE OCHOBHOTO OOIIETO OOpa3oBaHHS



TEOPETHUYECKHA MaTepuadl u (HAKTOJIOTHUYECKHE CBEICHHS O BEIIEeCTBaX U
XUMHUUYeckol peakiuu. Tak, B yacTHOCTH, B Kypce «OOIass U HeOpraHuveckas
XUMHSD) OOy4YaroIUMCsl MPEJAOCTaBISIETCS BO3MOXKHOCTh OCO3HAaTh 3HAUYECHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIINH,
Iy0)Xe TMOHATh HUCTOPUYECKOE U3MEHEHHE (YHKIMH 53TOro 3aKkoHa — OT
o0o01aroieit 10 0ObACHAIONMEH U MPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaX M MPHUMEHEHHUH, a4 TAKKE O XUMHUYECKHX PEAKUUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MpoTeKaHus jaomnonHsercs B Kypcax 10 m 11 kiaccos
AIIEMEHTAMHU COJEpP)KaHUS, WMEIOIIMMH KYJbTYpPOJOTHYECKUA W MPHUKIATHOU
XapakTep. OTH 3HAaHUA CHOCOOCTBYIOT IOHHMAHHIO B3aMMOCBS3U XUMHUHU C
JPYTMMH HayKaMmH, PacKpblBalOT €€ pPoJib B IO3HABATEIBHOM W MPAKTUYECKOU
JESTEIbBHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHMsSI K IPOLECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAOT
BBIMTYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATH MH(OPMALUIO U
NPUMEHATh €€ JUIsl TONOJIHEHUS 3HAHWUW, PEIICHUS WHTEIUICKTYalIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 33Ja4. B 1enoM conepkanue yueOHOro
npeaMera «XHUMHUS» ~ JAHHOTO  YPOBHSA  HM3YyYEHUST OPUEHTUPOBAHO  Ha
dbopMupoBaHre y 0OYyYarOMMXCS MHPOBO33PEHUYECKOW OCHOBBI ISl TOHUMAaHUS
dunocopckux uaed, TaKMX Kak: MAaTepUAIbHOE E€IMHCTBO HEOPTaHUYECKOTO U
OpraHMYECKOr0 MHpa, OOYCIIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, IT03HABAEMOCTh IIPUPOJHBIX SBJICHUM IYTEM OKCIEPUMEHTAa U
peuieHus MNpPOTHUBOPEYMH MEXKIy HOBbIMU (akTaMu H  TEOPETUYECKUMH
IPEINOChUIKAMH, OCO3HAHUE POJIM XMMHUHU B PEIICHUN SKOJOTHYECKUX Mpodiiem, a
TakKe MpoOyeM cOepekeHus] IHEPTETUUECKUX PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX
TEXHOJIOTHHA U MaTEPUAJIOB.

B nnane pemeHus 3amay  BOCIHTAHUS, Pa3BUTUA M COLMATU3ALMHU
o0ydaromuxcsi MPUHATBIE TPOTPAMMOM IO XUMHH TOJIXOABl K OIPEACTICHUIO
CONEp)KaHWs H TIOCTPOCHUSA TIpeaMeTa MpeaycMaTpuBaloT  (OPMUPOBAHHE
YHHUBEpPCAJIbHBIX Y4E€OHBIX JACUCTBUH, HMEIOMMX 0a30BO€ 3HAUCHHE MJis
pPa3IMYHBIX BHUJOB JEATEIBHOCTH: pELIEHUS NpodsieM, IOHCKa, aHalu3a MU
00paboTku nH(popManry, HEOOXOTUMBIX I MPUOOPETCHUS OMBITA MPAKTUIECKON
M HCCIIENOBATENBCKOM AEATEIbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B IO3HAHUU
XUMUHU.

B mnpaktuke npenopaBaHMs XMMHM Kak Ha YPOBHE OCHOBHOIO OOIIETO
o0Opa3oBaHMsl, TaK U HA YPOBHE CpeIHEro o01iero o0pa3oBaHus, Ipy ONpeaEICHUN
COZEP/KATEIIBHON XAapaKTEPUCTUKU LIEJIEW H3y4eHUs IPEAMETa HalpaBICHUEM
NEPBOCTENIEHHOW 3HAYMMOCTU TPAJAMIIMOHHO NpPHU3HAETCA (HOPMUPOBAHHE OCHOB



XUMHUYECKON HAYKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHYECKOU
NEeSATEIbHOCTH YE€JIOBEKa UM KAaK OJIHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOJMYECKOW TOYKHM 3PEHUS TAaKOM NOAXOJ K OIPEACIICHHUIO LENIed W3y4YeHUs
peaMeTa SIBJISIETCS BIIOJIHE OIPaBJaHHBIM.

CorynacHO JaHHOW TOYKE 3pEHUsS TJIABHBIMHM ILIEJSIMU U3Y4YEHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (opMHpoBaHME CHCTEMbl XMMHMUYECKUX 3HAHUW KaKk BaKHEHIIeH
COCTaBJSIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeXaT KIIOYEBbIC TOHATHSA, (PyHIAMEHTAIbHBIE 3aKOHBI U TEOPHH XUMHH,
OCBOCHHUE SI3bIKa HAYKH, YCBOEGHHE M IMOHUMAHHUE CYIIHOCTH JOCTYIHBIX
00001IEHNIT MUPOBO33PEHUYECKOI0 XapaKTepa, 03HAKOMIJIEHHE C HUCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHHE U pa3BUTHE MPEACTABICHUN O HAYUYHBIX METOAAaX MO3HAHUS
BEIIECTB M XUMHUYECKHX peakluud, HEOOXOIUMBIX [JIsI TPHOOpETEHUs
YMEHUM OpPUEHTHPOBATHCS B MHUPE BELIECTB M XUMHYECKHUX SIBICHUHU,
MMEIOLIUX MECTO B MIPUPOJIE, B IPAKTUUECKON U MOBCEIHEBHON KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB JIEATEIbHOCTH, CBSI3aHHBIX C HAOMIOAEHUEM U
OOBSICHEHMEM XHWMHUYECKOTO OKCIEPUMEHTa, COOJIOJICHUEM  TIPaBUI
0e301acHOro oOpaIeHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ 3tuMm, coaepkaTenbHas XapaKTepUCTHKA LEeNel U 3a7a4 U3y4eHHUs]
npeaMeTa B IporpaMMe 1o XMMUM YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMU B CUCTEME CpelHero oduiero oopazoanus. CeronHs B
NpEenoJaBaHuM  XUMHM B OOJIbIIEH CTENEHH OTHAETCA  MNPEANOYTEHHUE
IPAKTUYECKONM KOMIIOHEHTE COJIep)KaHusi OOydyeHUs, OpPHUEHTHUPOBAHHON Ha
NOJIFOTOBKY BBIIYCKHUKA 00I11€00pa30BaTENbHON OpraHMU3alliM, BIAJCIOIIETO HE
HAaOOpOM 3HaHUM, a (YHKIUMOHAIBHOM I'PaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHHUSIMH aKTUBHOTO TMOJIYY€HUS 3HAHUN W MPUMEHEHHUS WX B PEATbHON KU3HU
JUISL pEICHUS] TPAKTUYECKUX 3a]1aY.

B cBa3u ¢ 3TMM npu U3ydeHMM MpeAMeTa «XUMUS» JTOMUHHUPYIOIIEEe
3HaYEHHUE NMPUOOPETAIOT TAKUE LEIH U 33Ja4H, KaK:

amanranusi 00yJaromuxcsl K yCIOBUSM TUHAMUYHO Pa3BHUBAIOIIECTOCS MHPA,
(bopMHpOBaHHE  HHTEJUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY NPUHATHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMH U UX
IPUMEHEHUEM;

dbopmupoBaHue y OOyYaromMXCSl  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIUI), HMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE [JISl Pa3IUYHbIX BHJIOB
JESTENbHOCTH: PEIIEHUs MpoOieM, TOoUCKa, aHamu3a U o0paboTku uH(OpMAaIIIH,
HEOOXOJUMBIX JJii TNPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHUMaeT



BaXHOE MECTO B TO3HAHWM XHMHH, a TakXKe /I OICHKH C TO3HUIHN
IKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIHUSHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPraHU3M Y€JIOBEKa U MIPUPOAHYIO CPELLY;

pa3BUTHE I03HABATEIbHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CHOCOOHOCTEH 00yUaIOUXCS: CIIOCOOHOCTH CaMOCTOATEIHHO MPHUOOPETATh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSAMH, UCIIOIB30BATh
COBpEMEHHBbIE HH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TIOMCKA M aHanu3a yuyeOHOH U
HAYYHO-ITOMYJISIPHON MH(POpPMAIIK XUMUYECKOTO COJIEPIKAHNUS;

(opMupOBaHUE U pa3BUTHE Y OOYUAOLIUXCSI ACCOLIUATUBHOIO U JIOTHYECKOTO
MBIIUICHHS, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPHIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPH IUIAHUPOBAHWU M TPOBEACHUH XUMHYECKOTO
IKCIEPUMEHTA;

BOCIHUTAHHE Yy oOOydarommxcs YOEXKIEHHOCTH B T'yMaHHUCTHYECKOU
HaIpaBJIEHHOCTH XUMUH, €€ BAXKHOM POJIM B pEUIeHHH TJ00albHBIX MpoOsieM
PaIMOHAIBFHOTO MPUPOAOIIOIF30BAHNUS, TOTIOJHEHHS SHEPTETUIECKUX PECYPCOB H
COXPAaHEHUS TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpekKHOTO
OTHOIIEHUSA K HPHUPOJIE M CBOEMY 3/I0POBBIO, a TaKK€ MNPUOOPETEHHs] OIbITa
UCIIOJIb30BAaHUSl TOJIYYEHHbIX 3HAHUM A1 NPUHATHS TPaMOTHBIX PELICHUI B
CUTYalUsX, CBA3aHHBIX C XUMUYECKUMH SIBJICHUSIMU.

B ydeOnom mmaHe cpeanero ooOmiero oOpa3oBaHHS MpeAMET «XUMUS)
0a30BOr0 YpOBHS BXOAHT B COCTaB MpeaMeTHOU obmacTu «EcTecTBeHHO-HAy4YHbIE
IPEIMETHD.

OO1ee 4nco 4acoB, OTBEAEHHBIX AJI U3YUEHUs] XUMUHU, HA 0a30BOM YPOBHE
cpeaHero ooOuiero oOpazoBaHus, coctaBisieT 68 dacoB: B 10 kimacce — 34 yaca (1
yac B HeJen0), B 11 kinacce — 34 gaca (1 gac B HeAemio).



COAEPKAHUE OBYUEHUA
10 KJTACC
OPI'AHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHMYeCKOH XMMUH

[IpenMeTr opraHn4ecKOM XMMHUU: €€ BO3SHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
IIOJIyYEHUH HOBBIX BEILIECTB M MATEPUAIOB. Teopus CTPOCHUS OPraHUYECKHUX
coenunenniit A. M. bytiepoBa, €€ ocHOBHBIE NoJI0KeHUsI. CTPYKTYpHBIE (POPMYJIIbI
OpPraHMYECKMX BelecTB. [ oMomnorus, wu3zoMepus. XuUMHAYECKas CBS3b B
OPraHUYECKUX COCAUHEHUAX — OJIMHAPHBIC U KPATHBIE CBS3H.

[TpencraBienue o kiaccupuKaluy OpraHnyeckux BeuiecTB. HomeHnknarypa
OpraHMYECKUX COCAMHEHMH (CHUCTeMaThyeckas) | TpUBUAIbHBbIE Ha3BaHUS
BAKHEUIIMX MIPEICTABUTENECH KIIACCOB OPraHUYECKUX BEILIECTB.

OKCIIEpUMEHTAIBHBIE METOJbl HM3YyYEHHUS BELIECTB M MX IPEBPALICHUMN:
O3HaKOMJICHHE C oOpasliaMu OpraHMYeCKHX BEIIECTB M MaTepuaiaMH Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJEKYJl OpPraHMYEeCKHX BEUIECTB, HAOIIOACHHE U
ONIMCAaHUE JEMOHCTPALMOHHBIX OIIBITOB I10 MPEBPAIICHUIO OPTaHUYECKUX BEIECTB
IIpU HarpeBaHuH (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yraesopopoasl

AJNKaHBl: COCTaB W CTPOEHUE, TOMOJIOTMYECKH psan. MeTraH W 3TaH —
OpocTeilline MPEeACTaBUTENN aJKaHOB: (PU3NYECKUE U XHMUYECKHE CBOWCTBA
(peakuuu 3aMellleHuss U TOPEHMsI), HAXOXKICHHE B MPUPOAE, MOIyYCHHE U
IIPUMEHEHHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUM psii. DTUJIEH U MPONUIEH —
pOCTeHIe MPEACTaBUTEIN aJKEeHOB: (PU3WYECKHE U XHUMUYECKHE CBOWCTBA
(peakuuMum TUIPUPOBAHUS, TaJOT€HUPOBAHUS, TUIAPATALUU, OKHUCIECHUS U
NOJIMMEpPU3AIINH), TIOTYyYEHUE U IPUMEHEHHUE.

Anxaguensl: OyramueH-1,3 u metmnOyraguen-1,3: cTpoeHue, BakKHEUIIIHE
XUMUYECKUE CBOMCTBa (peakuus noiaumepusauuu). [lomyyeHne CHHTETHYECKOIro
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUN psi. ALlETUIIEH
— MpPOCTEHIIMHA TpEeACTaBUTENb AJIKMHOB: COCTaB, CTPOCHHUE, (PU3MUECKHE WU
XUMUYECKHE CBOMCTBA (pEaKkLMK TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINH,
TOpPEHUs), OJYyUYEHHUE U TPUMEHEHUE.

Apensl. benzoin: cocra, cTpoeHue, (pU3NYECKUE U XMMHMUYECKHUE CBOMCTBA
(peakuuu raJoreHUpOBaHUsI U HUTPOBAHUS), TOJYyYEHUE U NMpPUMEHEHUE. 101yoa:
cocmae, cmpoeHue, (uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2an102eHUPOBAHUS U HUMPOBAHUSL), noay4eHue u npumenerue. TOKCUYHOCTh apEHOB.



['eHeTnyeckas CBI3b MEXAY YIVIEBOAOPOAAMU, NMPUHAIIEKAIIMMHA K Pa3JIMYHBIM
KJIACCaM.

[IpuponHble WCTOYHMKU YIVIEBOAOPOAOB. IIpupoaHblii ra3 W IOMYyTHBIE
HeTsaHble Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl nepepaboTku HedTu:
NIEPErOHKA, KPEKUHI (TEPMUYECKUW, KaTAIUTUYECKHil), mnuponu3. IIpoayKTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIINIEHHOCTH U B ObITy. KaMeHHBIH
yTOJIb U IPOAYKTHI €T0 MePepadOTKH.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB W WX IPEBpALICHUI:
O3HaKOMJIEHHE C oOpa3lamMu IUIaCTMAcC, KayuyyKOB UM PE3UHBI, KOJUIEKIIHUU
«Heptp» u  «Yroap», MOAEIUPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJIOB U
raJoreHOMPOU3BOIHBIX, MPOBEACHUE NPAKTUYECKON PabOThI: MOJIYyYEHUE ITHIICHA
Y U3y4YEHUE €TO CBOMCTB.

Pacué€rnbie 3anaum.

Bblunicnienuss 1mo ypaBHEHMIO XUMHYECKOW peakuuu (Mmacchl, 0O0BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKUUU IO M3BECTHBIM Macce,
00BEMY, KOMMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB WA MIPOIYKTOB PEAKIIUH).

Kucnopoaconepxaime opranudeckue CoeAUHEHH

[IpenenpHble OQHOATOMHBIE CIMPTHL. MeETaHOI MW DJTAaHON: CTPOCHHE,
¢usznyeckue MW XUMUYECKHME CBOMCTBA (pEakUUU C aKTHUBHBIMU METaJUIaMH,
rajJjloreHOBOJIOPOJIaMH, TOpPEHHUE), NpUMEHEHue. BoIopoaHbie CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOa ¥ ATAaHOJIAa HA OPTraHNU3M YEJIOBEKA.

MHOroaTroMHbl€  CHUPTBL. OJTWICHIJMKOIb W  TNIMLEPUH: CTPOCHUE,
¢usnyeckue U XUMHUYECKHME CBOMICTBa (B3aUMOJICHCTBUE CO IICIOYHBIMU
MeTajlaMH, KaueCTBEHHas peakUus Ha MHOIOAaTOMHBbIE CIHPTHI). JlelicTBUE Ha
OpranusM yenoBeka. [[pumeHenne rmmuepruHa v STUIICHTITMKOJIS.

deHon: cTpoeHHE MOJEKYNbI, (U3NYECKUE W XHUMHUYECKHE CBOMCTBA.
TokcuunocTs (penona. [Ipumenenue penona.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALECTAIBIAETHA: CTPOCHUE,
(¢u3NYecKue U XMMHYECKHE CBOWCTBA (PEAaKUUU OKHCIEHHS M BOCCTAHOBJIEHUS,
KAUECTBEHHbBIE PEAKIIMH), IOJYyYEHUE U TPUMEHEHUE.

OIHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL.. MypaBbuHas U
YKCYCHasl KHCJIOTBI: CTpO€HHE, (PU3HUECKUe U XUMUYECKHE CBOMCTBA (CBOICTBa,
oOrmrye IS Kiacca KUCIOT, peakius 3TepuuKannm), modydeHne U MpUMEHEHHE.
CreapuHOBasi U OJEHMHOBAS KUCIOTHI KaK MPEJCTABUTENN BBICIIMX KapOOHOBBIX
KHCJIOT. MbLIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOLIEE IEHCTBUE.

CrnoxHple >(QUpbl Kak MPOU3BOJAHBIE KapOOHOBBIX KucCIOT. [‘maponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xxupos. [Ipumenenue xupos. buonornueckas
POJIb JKUPOB.




VYrneBoabl: cocTaB, Kjiaccu(UKalnMs ~ yrJIeBOJOB  (MOHO-, JHU- H
nonucaxapuibl). [ roko3a — mpocTeimmii MOHOCaxapuI: 0OCOOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3NYECKHE U XMMHUYECKHE CBOMCTBA (B3aMMOJEWUCTBHUE C
ruapokcunom Menu(ll), oxkucinenne ammuadyHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKCHHME TIIIOKO3bI), HAXOXKJACHHWE B TMPHUPOJE, MPUMEHEHHE,
ounonorunyeckas poisib. @orocunres. pykTo3a KaKk U30MepP IITHOKO3BL.

Kpaxman u memirono3a Kak mpupoaHbie monuMepsl. CTpoeHne Kpaxmamna U
HEeJUTI0103bl.  PU3NYecKue W XUMHYECKHE CBOWCTBAa Kpaxmana (THApOJIu3,
KayeCTBEHHAsl peakLus C HOJOM).

DOKCTepUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEHIECTB W WX IPEBpAIICHUIA:
IpoBeJcHNE, HAOMIOJEHNE W OINMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAUECTBEHHbIE PEAKLHUU OJHOATOMHBIX CHUPTOB (OKHMCIEHHE 3TaHOJa
okcuaoM Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE TIJIMIIEPUHA C
ruapokcunom meau(1l)), anpaernioB (OKMCIEHHE aMMHAYHbIM PaCTBOPOM OKCHAA
cepeopa(l) u rugpoxcumom Menu(Il), B3ammopeiicTBHE Kpaxmaiaa C HOIOM),
MIPOBEJICHUE MPAKTUIECKOM pabOThI: CBOMCTBA pACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3a1aun.

Bblunicnenuss 1mo ypaBHEHHMIO XUMHYECKOW peakuuu (Mmacchl, 00BEMa,
KOJINYECTBA MCXOHOIO BEIIECTBAa MM MPOJAYKTAa PEaKLMH MO U3BECTHBIM Macce,
00BEMY, KOMMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB WA MIPOIYKTOB PEAKIUN).

A3oTconeprkaie OpraHn4eckiue COeAMHECHMUS.

AMUHOKHUCIOTHI Kak aM(OTEepHblE OpraHMYecKue coeauHeHus. dusnueckue
U XMMHMYECKHE CBOICTBA aMHUHOKHCIOT (Ha mpumepe rimuuHa). buonmormueckoe
3HAaYeHHE aMUHOKHUCIOT. [lenTuspl.

benku kak mnpupoAHBIE BBHICOKOMOJEKYJSpHBIE coeauHeHus. [lepBuunas,
BTOpUYHAsT W TPETUYHAs CTPyKTypa OeiakoB. XUMHYECKHE CBOWMCTBAa OEIKOB:
TUIPOJIU3, ICHATypalusi, KAYECTBEHHbIE pEeaKlIUU Ha OEJIKu.

DKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUS BEUIECTB U HUX IPEBpaIICHUN:
HaOJI0/IEHUE U OMKCAaHUE IEMOHCTPAIIMOHHBIX OIBITOB: ACHATYypalus OEIKOB MpU
HarpeBaHUH, IBETHBIC PEaKIUu OEITKOB.

BbicoKoOMoOJ1eKYISIpHBIE COeJUHEHUS

OCHOBHBIE MOHATUS XMUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJTUMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJMMEPHU3alliU, CPEIHSS MOJICKYIIsIpHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYISPHBIX COCAMHEHUNH —
NOJIUMEpU3AIHs U MOJIMKOHCHCALIMSL.

DKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUS BELIECTB U HUX IPEBpaIICHUN:
03HaKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanns MeXNpeIMETHBIX CBSA3EH NPU U3YYEHUH OPTaHUYECKON XMMHH B
10 kmacce OCYIIECTBISETCA Yepe3 HCIIOIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHM, TaK U NOHATUH, SABISAIOIIUXCS CHUCTEMHBIMU JUISl OTIEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO11Ke eCTECTBEHHO-HAYYHBIE MTOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJN3, CUHTE3, KiIaccu(ukaius, MmepruoIuIHOCTh, HAOII0ICHNUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHE.

®dusnka: Marepus, DHEprus, Macca, aToM, DJJIEKTPOH, MOJIEKyJa,
HHEPreTUYECKUN YpPOBEHb, BEILIECTBO, TENO, OO0BEM, arperaTHOE COCTOSIHHUE
BEILECTBA, (PU3NUECKUE BETUUMHBI U €AUHUIBI UX U3MEPEHUS.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpPTaHHU3ME,
(doTtocuHTE3, OMOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJBI, JKUPBHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHbIE OPO/bI, TOJIE3HbIE UCKOMAEMbIE, TOILIIUBO,
pecypchl.

TexHOoJorus: MNHILEBbIE MPOAYKTBl, OCHOBBI PpAalMOHAIBHOTO MUTAHUS,
MOIOLIUE CPEJCTBA, JIEKAPCTBEHHbBIE U KOCMETHUECKUE IpENapaThl, MaTepHaIbl U3
VCKYCCTBEHHBIX M CHHTETHYECKHUX BOJIOKOH.

11 KUIACC

OBLIAA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHUHU

XUMHUYECKUI 3neMeHT. AToMm. Snpo artoma, H30TONbBl. DIJIEKTPOHHAs
00o0i04Ka. DHEPreTUYeCKue ypoBHH, MOAYPOBHU. ATOMHBIE opOHTany, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpesiesieHUsl 3JEKTPOHOB MO OpOHUTANIIM B aTOMax
3JIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypaLusi aTOMOB.

[lepunonnuecknii 3akoH U Ilepuonnyeckas cucTeMa XMMUYECKHUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA U lleprnoanyueckor CUCTEMBI
xuMuueckux anemeHToB Jl. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHMHYECKHX JJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJOKHBIX BELIECTB IO TIpynmaM U IEPUOAAM.
3Ha4YEHHE [TEPUOUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHABI XHMHYECKON CBSI3U
(KOBaJIeHTHasl HEMOJsipHAasi M MOJSpHas, MOHHAasg, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHMsl KOBaJEHTHOM XUMHUYECKOW CBSI3M (OOMEHHBIH U  JIOHOPHO-
aKuenTopHblil). Bopoponnas cBsi3p. BalleHTHOCTb. DJIEKTPOOTPHULIATEIBHOCTb.
Crenenb okuciieHns. IOHBI: KATUOHBI U AaHUOHBI.



BemecrBa  MOJNEKYJISpHOTO H  HEMOJICKYJISIPHOTO  CTPOCHHS.  3aKOH
MMOCTOSTHCTBA COCTaBa BEHIECTBA. THIMbI KPUCTAUIMYECKAX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BEILECTB OT TUIA KPUCTATUIMYECKOU PEIIETKH.

[Tonsatue o mucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJHBIE PACTBOPHI.
MaccoBas 1ot BemecTsa B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHN. Howmenknarypa
HEOPraHUYECKUX BeIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJIEKAIIUX K PAa3JIMYHBIM KJIaccaMm.

Xumuueckass — peaknusa. Kimaccudpukanmss XMMHYECKHUX  peakiuii B
HEOPraHUYECKOM M OPraHWYECKOM XHWMHMHU. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPaHEHUA U MPEBPAILICHUS SHEPTUU TPU XUMHYECKUX PEAKIIUIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIME HA COCTOSHUE
xumMuueckoro pasHosecus. [Ipunnun Jle [larense.

OnektponmTrydeckas aucconuanus. CuiabHbIC U ci1adbie 5eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIIECTB: KUCJIAsl, HEUTPAJIbHAS, IICJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

DKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
nemoHcTpanus Tabnun «[lepuoanueckas cucremMa xumuueckux snemeHtoB /. .
MenneneeBay, M3y4eHUE MOJENECH KPUCTAUIMYECKUX PEIIETOK, HAOIIOJEHUE U
OTNUCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TTEPOKCHUIA
BOJIOPOJA B MPUCYTCTBUM KAaTAIM3aTOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEILIECTB
C TOMOUIBI0O YHUBEPCAIHHOTO HHJMKATOpa, pEaKIMd HOHHOrO OOMEHa),
IIPOBEJICHUE TIPAKTUICCKON paboThl «BiusHMe pa3nudHbIX (HaKTOPOB HA CKOPOCTH
XAMHUYECKON PEAKIIUM.

Pacuérnbie 3agaum.

Pacuérel 10 ypaBHEHMAM XUMHUYECKMX pEAKUUH, B TOM YHCIE
TEPMOXMUMUYECKUE PACUETBI, PACUEThl C KCIIOJB30BAHUEM IIOHATUSA «MACCOBAs
JTOJISl BEIIECTBAY.

Heoprannuyeckasi xumus

Hemeraiuiel.  Ilonoxenune HemeraiuioB B Ilepuoanueckoi  cucreme
xumudeckux asnemeHToB JI. Y. MenneneeBa u 0COOCHHOCTU CTPOEHHUS aTOMOB.
dusnuecKkue CBOWCTBA HEMETAIOB. AJUIOTPONHUS HEMETAIOB (HA MpuMepe
KHUCJIOpo/a, cephbl, hocdopa u yriaepoaa).

XUMHUYECKHE CBOMCTBAa BAKHEHIIMX HEMETAIOB (TaJIOTEHOB, CEphI, a30Ta,
docdhopa, yrimepoma U KpeMHHS)) M UX  COCIMHEHUH  (OKCHIIOB,
KHUCIIOPOICOIEPKAIIMNX KUCIIOT, BOJOPOIHBIX COCTUHEHU).

[IpruMeHeHnEe Ba)XHEVIIMX HEMETAIIOB U KX COCIUHEHHU.



Meramnel. [lonoxenne meramnoB B [lepuonndeckon cucreMe XUMHYECKUX
anemerToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTauioB. O0mue ¢gusndeckue cpoiicTBa MeTaioB. CIIaBbl METAJLIOB.
DJIEKTPOXUMHUYECKUI Pl HAPSKEHUH METaJJIOB.

XUMUYECKHE CBOMCTBA BaKHEUIIMX METAJUIOB (HATPUM, Kaluil, KaJlbIUH,
MarHui, aJlOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUM.

OOmue crnocoObl momydeHus: MeTauioB. [IpuMeHeHue MeTamioB B OBITY U
TEXHHUKE.

OKCHEPUMEHTAJIbHBIE METO/bl H3YyUYE€HHUS BEIIECTB U HX IPEBPAIICHUN:
W3YUYCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 00pa3I[0OB HEMETAJIOB, PEIICHUE
AKCIICPUMEHTATIBLHBIX 3a7ad, HAOJIOJICHHEe W OIMHMCAHHWE JEMOHCTPAIMOHHBIX W
Ja00paTOPHBIX OIBITOB (B3aMMOJACHCTBHE THJIPOKCHJIA ATIOMUHHUS C PACTBOPAMH
KHCJIOT U IIEJI0YeH, KAYeCTBEHHBIC PEaKIIM Ha KATHOHBI METAJIOB).

Pacuérnrbie 3a1aun.

Pacuétsl Maccel BeliecTBa WM 00bEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi OOBEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacuéThl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIH OTHO
13 BEIIECTB UMEET ITPUMECH.

XuMHUS U )KU3Hb

Ponp xumMum B 0O€CrieY€HUH SKOJOTMYECKOM, SHEPreTUYECKON U MHUILEBOM
0€30MacHOCTU, Pa3BUTUM MeUIMHBL. [loHATHE O HAy4HBIX METOJaXx IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUM.

[IpencraBnennss 00 OOMIMX HAYYHBIX MPHHIUMIIAX  ITPOMBIILICHHOTO
MOJTYyYECHUS BAXKHEUIINX BEILIECTB.

YenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXXKHEUIINE CTPOUTEIIbHBIE
MaTepuaiabl, KOHCTPYKIMOHHBIE MATEpHUajbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepuaabl JJs JIEKTPOHUKH, HAaHOMAaTEpHUaJIbl, OPraHUYECKUE U MHUHEpaJbHbIC
ynoOpeHus.

XUMHSIT U 3J0pPOBBE YEIIOBEKA: MpPaBWJIA HCHOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 MCIOIL30BaHUs MpenapaToB OBITOBON XUMHUU
B ITIOBCEIHEBHOM JKU3HU.

MexmnpeaMeTHbIE CBS3H.

Peanuzammsi  MEXNpEIMETHBIX  CBA3€H TpW  WM3yYeHWH oOmed u
HEOpPraHU4eCKOW XuMuM B 11 Kiacce OCyIIEeCTBISIETCS YE€Pe3 UCIIOIb30BAHUE KaK
OOIMX ECTeCTBEHHO-HAyYHBIX TMOHATHUH, TaK W TIOHATUM, SBIISIONTUXCS
CHCTEMHBIMHM JJIS1 OT/ICJIbHBIX IMPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAay4YHBIM (pakT, THmores3a, 3aKoH,
TEOpusl, aHalu3, CHUHTE3, Kiaccuukaius, TMNepPUOJUYHOCTh, HAOJIIO/ICHHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBJICHUE.



®dusuka: MaTepusi, SHEPTHUs, Macca, aTOM, JICKTPOH, IPOTOH, HEHTPOH, HOH,
U30TOIl, PaJHMOAKTUBHOCTh, MOJICKYJIa, SJHEPTETHUECKUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEILIECTBA, (PU3MUYECKUE BEIMYMHBI M €IUHUIIBI UX
U3MEpPEHUsi, CKOPOCTb.

buonorus: kieTrka, oOpraHu3M, OJKOCHCTeMa, Owocdepa, Makpo- U
MHUKPODJIEMEHTHI, BUTAMHHBI, 0OMEH BEIIIECTB B OPTraHU3ME.

[eorpadus: MuUHEpaBI, TOPHBIE TIOPOBI, TOJIC3HBIE UCKOIaeMbIe, TOILIHBO,
pecypchl.

TexHonOrHsI: XUMUYECKas MPOMBIIUIEHHOCTh, METAJUIypIHsl, TIPOU3BOJCTBO
CTPOMTENBHBIX MAaTEPHajOB, CEJIbCKOXO3SIMICTBEHHOE IPOU3BOJICTBO, IHIIEBAs
IPOMBIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX TIpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEepHAJIOB,
AIIEKTPOHHASI TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWU
HA BA30BOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHHUS
oOyyarolUMHUCs MPOrpaMM CpeAHero oO0mero oOpa3oBaHUs (JUYHOCTHBIM,
METalpeAMETHbIM W TOpeaIMETHbIM). HayuyHo-MeToauyeckoil OCHOBOM s
pa3paboTKy TMJIAHUPYEMBIX PE3yJIbTAaTOB OCBOEHHUS MPOrPaMM CPEAHETO OOIIETOo
00pa30BaHUsl SIBISIETCA CUCTEMHO-AESITETbHOCTHBIN MOAXO/I.

B cooTrBeTrcTBMM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYype
JMYHOCTHBIX PE3yJbTaTOB OCBOCHMS IpEIMETa «XHUMHsD» Ha YPOBHE CPEIHErO
o01mero 00pa3oBaHus BBIICICHBI CICTYIOIINE COCTABIISIOIINE:

OCO3HaHHE OOYYAIOUUMUCS POCCHMCKOW TPa)XTaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOTIPEIEIICHUIO;

HAJIMYUE MOTUBALUU K O0yUEHHUIO;

IEJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JTMYHOCTH HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH U MCTOPUIECKUX TPaauIuii 0a30BOM HAYKH XUMUH,

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroUIMXcs PYKOBOJCTBOBATbCS B CBOEH
JEATEIBbHOCTH LEHHOCTHO-CMBICIIOBBIMUA YCTaHOBKaMH, IPUCYIIMMH LEITOCTHOU
CHUCTEME XMMHYECKOTo 00pa3oBaHMs;

HAJINYUE MPABOCO3HAHUS IKOJIOTHUECKON KYIbTYpPhl U CIOCOOHOCTH CTaBUTH
LEIN U CTPOUTH )KM3HEHHBIE IIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUA IpeameTa «XHMHS)» JIOCTUTAKOTCA B
€IMHCTBE Y4YeOHOM U BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBUHM C
T'YMAaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMH, 1yYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U WJealaMd POCCHICKOTO TPa)KTaHCKOTO OOIIEeCTBA, MPUHATHIMH B OOIIECTBE
HOpMaMU W  TpaBWJaMH  TIOBEICHHUS, CIIOCOOCTBYIOIIMMHU  IpOIEccaM
CaMOIIO3HAHUsS, CaMOPAa3BUTHsI M HPABCTBEHHOI'O CTAaHOBJIEHUS JIMYHOCTHU
00yJaroImmXcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUA MpeaMera «XUMHUS»  OTpaxaroT
c(hOpPMUPOBAHHOCTh OIbITa I[TO3HABATEIILBHOM W NPAKTUYECKON JESITEIbHOCTH
oOyyaroluxcsl o peanu3aluy MPUHIATHIX B 0OLECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HaHHUs 00YYarOIMIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TPaB M O0S3aHHOCTEMH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

IPEACTABICHUS] O COLMAIBHBIX HOpPMax M IMpaBUaX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAEATENBHOCTH NpPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX U TO3HABATENbHBIX 3a71ad, BBHIMOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaThb M MPUHUMAaTb MOTHUBBI, HAMEPEHHUS, JIOTHKY U
apryMEHTBI JPYTUX MPU aHAIKM3E Pa3INYHbIX BUIAOB YUEOHOU NEATEIBHOCTH;

2) MIaTPHOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACJEIHIO
OTEYECTBEHHON XUMUH;

YBaOXKEHUs K IpOIEcCy TBOpUECTBA B 0OJACTH TEOPUM U IMPAKTUYECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHUS TOTrO, YTO JOCTHXKEHHS HAYKH €CTh pPe3yJbTaT
JUINTEJIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
IIOCTOSIHHOI'O TPY/la YYEHBIX U MPAKTUKOB;

UHTEpECa W I03HABAaTEIbHBIX MOTHUBOB B IIOJIYYEHUM U IOCIEIYHOUIEM
aHam3e MH(QOpMAaIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIICHMBATh CUTYallMH, CBSI3aHHbIE C XUMHUYECKUMHU SIBJICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJIEHWE M IMOCTYIKH CBOMX TOBAapUUIEH C
NO3ULMI HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAaHHE IIOCIEACTBHM 3THX
IIOCTYIIKOB;

4) popmMupoBaHHs KYyJIbTYPHI 310POBbS:

NOHMMAaHHUs IIEHHOCTEH 370pOoBOr0 U 0e30macHOro olpasza JKU3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHus TpaBuil 0e30mMacHOro OOpallleHuss C BEHIECTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH NPABWJI HHAWBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYallUsIX, YTPOXKAIOIIHUX 3JOPOBBIO U KU3HHU JIOJCH;

OCO3HaHUSl MOCHEACTBUM W HENPUATUS BPEAHBIX NMPHUBBIYEK (YIOTpeOseHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIEI0BATEIbCKON
NESTEIbHOCTH, OOLIECTBEHHO IIOJIE3HOH, TBOPUECKOM M  JpYyrux BHJAX
NEATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHUM MPaKTUYECKUX 3adad
COIMAJIbHOM HAIMpPaBJICHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY U3YyYEHHUIO Mpodeccuid pa3auyHoro pojaa, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS TPEMETHBIX 3HAHUI 110 XUMUHU;

YBAXEHHUS K TPYLY, JHOJAM TPyAa U pe3ybTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBHUIYAIbHOW TpPAEKTOPUU
obOpasoBanmsi, Oymymieli Mpodeccurn W peanu3alid COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CITIOCOOHOCTEH K XMMHUHU, HHTEPECOB U
noTpedHOCTEN 0011IeCTBa;

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU I1€JIeCO00pPa3HOr0 OTHOIIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYyILIECTBOBAHMS KU3HU HA 3EMIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTHUYECKHX MPOOIeM, BIHSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLUAIBHOU CPEJIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIOJIB30BAHUSI JOCTIDKCHUA XUMHUHU IS
peLIeHUs] BOIPOCOB PAllMOHAIIBHOTO MPUPOJOTOJIb30BAHHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, MPUHOCIIIUX BpEIl OKPYXKAIOLIEH
MPUPOIHON cpelle, YMEHHS MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEVUCTBUN U MPEIOTBPAILLAT UX;

HaJW4usl pa3BUTOrO 3KOJIOTMYECKOrO MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATENbHOCTH HKOJIOTHYECKOHN HaIpaBJICHHOCTH, YMEHUS
PYKOBOACTBOBAaTbCSI MMM B MO3HABATEIbHOM, KOMMYHUKATUBHOW W COLMAIBHOMU
MIPaKTHUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO MPOTHUBOCTOSATH HACOJIOTHUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOW MPAKTUKH,

MOHUMAHUS CIenu(PUKA XWMHHM KaK HayKd, OCO3HaHUS € poiihd B
bopMHpPOBAaHUN PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHus] 00 OKpyKaroleM MHUpE Kak O €IMHCTBE MPUPOAbI U YeJIOBEKa, B
MO3HAHUW TIPUPOJHBIX 3aKOHOMEPHOCTEH W PpEIICHWH TPOOJIIeM COXpaHEHUS
MPUPOJIHOTO PABHOBECHS,

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHMMHHM JJII  COBPEMEHHOMU
UMBWIN3ALMU: B €€ TyMaHUCTHUYECKONM HANpPABICHHOCTH W Ba)XXHOM pOJM B
CO37IaHUU HOBOW 0a3bl MaTepUAILHON KYJbTYPHI, PEIICHUN TJIOOATBHBIX MPOOIeM
YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, DHEPIETUUYECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, OOCCIEYEHUH YCIOBUMN
YCHENIHOTO TPY/Ia U IKOJIOTHYECKH KOM(DOPTHOM KU3HH KaXkKJIO0T0 WieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: TIOHMMaHUSA CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUA JJIsl aHAJIU3a U OOBSICHEHUS SIBIICHUI OKPYXKAIOIIEro MUpa U



MPOUCXOASINX B HEM U3MEHEHUH, YMEHHUS JIeaTh 000CHOBaHHBIC 3aKIIOUCHHUS Ha
OCHOBE HaydHbIX (DaKTOB W HMEIOIIMXCS MJaHHBIX C [ENbI0 MONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIIOJIb30BaTh XWUMHUYECKHE 3HAHUS MJis
pelieHus mpobiieM B peabHbIX )KU3HEHHBIX CUTYAIIHIX;

MHTEpeca K MO3HAHUIO U MCCIIEI0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTM K  HENPEPBIBHOMY OOpa3OBaHUIO M
caMO0Opa30BaHNI0, K AaKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHUM 1O XUMUU B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTAM TpyJla B pasNUYHBIX cepax mpodecCHoHaIbLHON

EATEIILHOCTH.
METAINPEIMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE pe3yJIbTaThl OCBOCHHS y4eOHOro IMpeaMera « XHMHsS» Ha
YpOBHE CpeaHero o01iero 00pa3oBaHus BKIIOYAIOT:

3HaYUMbIe  JUI1  (OPMHUPOBAHHS  MHUPOBO33PEHUS  OOYYarOIIUXCS
MEKTUCIUTUTMHAPHBIC (MEXKIIPEIMETHBIC) OOIeHAYIHbIC TTOHSTHS, OTPAKAFOIIHE
IIEJIOCTHOCTh HAYYHOHW KapTUHBI MHpa W CHENH(PUKY METOJIOB ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPIHsl, SIBICHHE,
IPOIECC, CHCTEMa, HAyYHBIA (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIIOBaHIE, HAOIIOICHNE, U3MEPEHHE, SKCIIEPUMEHT U JIPyTHE);

yYHHUBEpCaJbHbIC y4eOHBIC NEHCTBUS (IMO3HABATEIIbHBIC, KOMMYHHUKATUBHEIE,

pEryJsiTUBHBIC), obecrieurBaroImne dbopmupoBaHue GyHKIIMOHATBHOM
IPaMOTHOCTH M COIMATILHON KOMIIETEHITUN 00yJarOIITIXCS;
CIIOCOOHOCTH O0yJarOIIIXCS HCITOJIB30BaTh OCBOCHHBIC

MEXAUCIUTUIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUSA M YHUBEPCAIbHBIC YUCOHBIC
JEUCTBUS B MIO3HABATEIIBHON M COLIMAIIBHOM MPAKTHUKE.

MertanpenMeTHble PE3yibTaThl OTPAXalT OBJAJCHHUE YHUBEPCATbHBIMU
y49eOHBIMH  TIO3HABAaTCIbHBIMH, KOMMYHHKATUBHBIMH ¥  PETYJISATHUBHBIMH
JIEUCTBUSAMU.

OBaanenne YHHUBEPCAJIbHbIMU Y4eOHbIMU NMO3HABATEJIbLHBIMU
NEeHCTBUSMM:

1) 6a30Bble JJOorMUYecKHUe AeiicTBHSI:

CaMOCTOSITENIbHO  (OpMynHpoOBaTH W aKTyaJU3WpoBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

OTIpeNIeNATh 1LENU JEeATeNIbHOCTH, 3a/iaBasi IapaMeTpbl M KPUTEPUU HX
JIOCTUKEHHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C MTOCTABICHHBIMHU LIEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKU MOHSITUN M YCTAHABIMBATH UX B3aUMOCBSI3b,



WCITIOJIB30BATh COOTBETCTBYIONINE TOHITHS JIJIs1 OOBSICHEHUS OTACIBHBIX (DaKTOB U
SIBIICHUI;

BBHIOMpaTh OCHOBAaHUS M KPUTEPUU JJId KJIacCU(PUKAIIMU BEIIECTB H
XUMHYECKUX PEaKIUH;

YCTAaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBA3M MEXIYy H3y4YaeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHUE PaCCyXJAeHUs (UHAYKTUBHBIC, JACAYKTHUBHBIC, IIO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH U IPOTHBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHSITh B MPOLIECCE MO3HAHMS, UCTIONb3YEMbIE B XUMUU CUMBOJINYECKUE
(3HaKOBBIE) MOJICNIH, IPEOOPA30OBHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJ) »JJIeMEHTa, XHUMHYecKas ¢GopMmylia, ypaBHCHHE XHUMHUUYECKOM
peaKkIiuy — TMpU PEHICHUH Y4eOHBIX IMO3HABATENIPHBIX W MPAKTUUYECKUX 3ajad,
MIPUMEHATh HA3BAaHHBIC MOJIEIbHbBIC MPEICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBble HccaeA0BaATEILCKHE AeiiCTBHSL:

BJIaJIECTh OCHOBAMH METOJIOB HAyYHOTO ITO3HAHUS BEIIECTB U XUMHYECKHUX
pEeaKLnii;

bopMyIMpPOBATH IS U 33/1a4U UCCIICIOBAHUS, HCIIOIB30BaTh ITOCTABICHHBIC
U CaMOCTOSTEIBHO C(OPMYIHpPOBAaHHBIE BOIPOCH B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI 111 (POPMHUPOBAHUS THIOTE3bI MO MPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHU;

BJIaJICTh HABBIKAMU CAMOCTOSITEJIBHOTO IUJIAHUPOBAHUS U IIPOBEACHUSA
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOJATh 3a XOJAO0M
MpoIlecca, CaMOCTOSTENIbHO IMPOTHO3UPOBATH €ro pe3yibTar, (PopMyIupoBaTh
0000TIICHHSI ¥ BBIBOIBI OTHOCHUTEIHHO IOCTOBEPHOCTH PE3YJIBTATOB HCCIICOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOJICIAHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATENIbCKOM U MPOEKTHOMN
JEATEIbHOCTH, TMPOSBISITE CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIbHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3ajlay, MPUMEHEHUIO Pa3IUYHBIX
METOJ0B TO3HAHMSI.

3) padora c unpopmanueii:

OpPUEHTUPOBATHCSI B Pa3JIMYHBIX HCTOYHUKAX HHPopMauu (HAy4HO-
MOMYJIsIpHAsT JIUTEpaTypa XUMHUYECKOTO COJICP)KAaHUS, CIPAaBOYHBIC ITOCOOHS,
pecypcel MHTepHeTa), aHaIu3upoBaTh MHGOPMAIIMIO PA3IUYHBIX BUIOB U (PopM
MIpEJICTaBIICHUS, KPUTHUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEYUBOCTE;



(OpMyIMpPOBATH 3alpPOCHl U MPUMEHATH PA3NTMYHBIE METOJbI MPU MOUCKE H
orOope wuH(pOpManuK, HEOOXOAUMOW NS BHINOTHEHHUS Y4YeOHBIX 3ajad
OIPEICIIEHHOTO THIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMy  MpeACTaBICHUS
uHbopMaIuu (cxemsl, TpaduKu, AUATPAMMBbI, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIONb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa Hpu paboTre ¢
XUMHMYECKON HH(OpMAIMel: NpUMEHSATh MEXIpeAMETHble ((usmueckue u
MaTeMaTHYECKHe) 3HAKU U CHUMBOJIBL, (hOpMYJIbI, a00peBUaTypbl, HOMEHKIATYPY;

UCTIONB30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HarJIsATHOCTH.

OBiageHne yHMBEPCATbHBIMM KOMMYHHMKATHBHBIMH 1CHCTBUAMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYKJa€MOUM TEMBI B XOJ€ JUAOra W/WiH
JUCKYCCUHU, BBICKa3blBaTh  HJAEH, (OPMYIUPOBATH CBOM  MPEJIOKEHUS
OTHOCUTEJILHO BBIMOJIHEHUS IPEATIOKEHHON 3a/1a4u;

BBICTYIIATh C MPE3CHTALMEN pE3yJIbTaTOB I103HABATEIBHOW JESITEIBHOCTH,
IIOJIYYEHHBIX CAMOCTOATEIBHO WIM COBMECTHO CO CBEPCTHUKAMU TP BBIIIOJHEHUN
XMMHYECKOTO 3KCIEPUMEHTA, MPAKTUUECKONH pabOThl MO MCCIIETOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alii y4eOHOro mpoekTa U (OpMyIUPOBATH BHIBOJIBI
10 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN IMYyTEM COIVIACOBAHMS IMO3UIIMA B
X0l 00CyX/IeHNs 1 OOMEHA MHEHUSIMH.

OgByaieHHEe YHMBEPCATbHBIMHU PeryJssTHBHBIMHU ACHCTBUAMM:

CaMOCTOSATENIbHO IJJAHUPOBATh M OCYIIECTBIATH CBOI I03HABATEIBHYIO
NeATENbHOCTh, OIpenessis €€ Leaud M 3aJadyd, KOHTPOJIMPOBaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIjIaraeMblii aJrOpUTM ACHCTBHA TIpu
BBIMIOJJHEHUM Y4E€OHBIX UM UCCIIEOBATENbCKUX 3ajad, BbIOMpaTh Haubosee
3(p(GEeKTUBHBI CHOCOO HMX pelIeHHs C Y4YETOM IIOJIyYE€HHS HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHaJIN3a
Y CaMOOLICHKH.

NPEAMETHBIE PE3YJBbTATBI

10 KJIACC

[IpenMeTHble pe3yNbTaThl OCBOCHMS Kypca «OpraHuyeckas XHUMUSI»
OTPAXKAOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN O XUMHYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, POJM XHUMHU B TIO3HAHUU SBJICHUU



npupoasl, B (GOpMHUpPOBAaHWMM MBINUICHWS W  KYJBTYPHl JIMYHOCTH, €€
(yHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pELIEHUS TPAKTUYECKHUX 3a/1a4
U 9KOJOrMY4eCKH OOOCHOBAHHOI'O OTHOILLIEHUS K CBOEMY 3/I0pPOBBIO U MPUPOJHOU
cpene;

BJIAJCHUE  CHCTEMOW  XUMUYECKUX  3HAHWUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralIINe TMOHATHS (XMMHUYECKUU BJIEMEHT, aToOM, JJIEKTPOHHAas
000J104Ka aToMa, MOJIEKYJIa, BaJICHTHOCTH, JIEKTPOOTPHUILIATEIHLHOCTh, XUMUUYECKas
CBS3b, CTPYKTypHast (opmyna (pa3BEpHyTas U COKpall€HHAs), MOJIb, MOJISIpHas
Macca, MOJIIPHBIN 00BEM, YIIIEpOAHBIN CKeeT, GyHKIMOHATbHAS TPYTIa, paauKal,
U30MEpUsl, U30MEPhI, TOMOJOTUYECKUM PsiJl, TOMOJIOTH, YIJIEBOJIOPOIbI, KUCIOPO
U a30TCOJAEpXkAlIUe COEIUHEHHsS, MOHOMEp, IOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEJIMHEHUS); TEOPUUM U 3aKOHbl (TEOpUS CTPOEHUs
oprannyeckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XWMHH; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXallie B OCHOBE NOHUMAaHUS NPUYMHHOCTH W CUCTEMHOCTH XHMHYECKHUX
SBJICHUM, (AKTOJIOTMYECKUE CBEJIEHHS O CBOWCTBAX, COCTABE, MOJYYECHHH H
0€30MacHOM HCIIOJIb30BAaHWM Ba)XHEHIIIMX OPraHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JAEATEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHI BBIABISTH XapaKTEPHbIC MPHU3HAKH TOHSATHUH,
yCTaHaBJIMBAaTh UX B3aMMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOLIUE MOHSTHS MpPHU
ONMCAaHUU COCTaBa, CTPOCHHMSI U MPEBPAIEHUI OPraHUYECKUX COSIUHEHUM;

c(hOpMUPOBAHHOCTh YMEHHI HCIOIb30BaTh XUMHUYECKYI0 CUMBOJHKY JIJIS
COCTABJICHHSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
GopMya OpraHMYEeCKMX BEUIECTB W YPABHEHUH XUMHUYECKUX pPEaKILUH,
U3rOTaBIMBATh MOJEIHA MOJIEKYJ OpPraHMYE€CKUX BEUIECTB JUISl WILTIOCTPALUUA HUX
XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAAJICKHOCTh H3YUCHHBIX
OPraHMYECKUX BEUIECTB II0 HMX COCTaBy M CTPOEHUIO K ONPEACIEHHOMY
KJIacCy/Tpynme coeluHeHud (yTIeBOJOPOAbI, KHCIOPOI M a30TCOAEpIKallne
COCIMHEHMSI, BBICOKOMOJIEKYJISIPHBIE COEOUHEHUs), JaBaTb HMM Ha3BaHHS 110
cuctematnyeckoit HomeHknarype (IUPAC), a takxke mpUBOAUTH TpUBHAIbHBIC
HA3BaHUSl OT/EJbHBIX OPraHUYECKUX BEHICCTB (ITWIICH, MPOMWICH, alleTUJICH,
STWJICHTJIMKOJb, TJIMLIEPHH, (EeHOJ, (OopMaNbIeru/l, aneTaabIerui, MypaBbUHAS
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBASI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TIIF0KO03a,
bpykTO3a, Kpaxmall, IeJUTI0NI03a, TJIUIHUH);

c(hOpMUPOBAHHOCTL yMEHUSI OMNPEICIATh BHUIbl XUMUYECKONW CBS3U B
OpraHUYEeCKUX COCIMHEHUSX (OJIMHAPHBIC U KPATHBHIC);



c(hOpPMUPOBAHHOCTh YMEHUS NPUMEHSITH IMOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemniectB A. M. byTiepoBa st 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBA M CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapaKTepu30BaTh  COCTaB, CTPOCHUE,
dbuznyeckre M XMUMHUYECKHE CBOMCTBA TUMUYHBIX MPEIACTABUTENICH pa3IMUHBIX
KJIACCOB OPTraHUYECKUX BEIECTB (METaH, 9TaH, ATWJIEH, MPOIMWICH, alleTUJICH,
Oyramuen-1,3, merunOyraaueH-1,3, OeH30J, METaHOJ], ATaHOJ, STUJICHTIIUKOJIb,
[JIMIEpUH, (EHOJI, alleTalbJIeTH], MypaBbUHAs W YKCYCHas KHUCJIOTHI, TJIFOKO3a,
Kpaxmai, IeJUTI0NI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXJYy HHUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIUh ¢
WCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTepPU30BaTh UCTOUHUKHU YTJIEBOJIOPOIHOTO
Chipbst (He(pTh, MPUPOJHBIM Ta3, yrojib), CHOCOOBI HX TNEPEepadOTKU U
MPaKTUYECKOE TPUMEHEHHUE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHHMI MPOBOJAUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHHSIM (Macchl, 00BbEMA, KOJIUYECTBA MCXOJIHOTO BEIECTBA WJIM MPOJIYKTa
peakiMy IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 HCXOJIHBIX
BEIIECTB MJIM MPOJAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh yMEHHUH BJIAJIETh CHUCTEMON 3HAaHUW 00 OCHOBHBIX
METOJIaX HAYYHOT'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUYEHHUH BEIIECTB U
XUMUYECKUX SBJIICHUH (HAOIIOICHNE, N3MEpPEHNE, SKCTICPUMEHT, MOJICITUPOBAHMUE),
UCIIOJb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKA3HEHHBIX CHUTyallMdX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hopMUPOBAHHOCTh YMEHHM COOJII0O/IaTh MPaBWIA MOJIb30BaHUS XUMUYECKOU
NOCy/Iol U JTa0OpaTOPHBIM O0OpPYJOBAHUEM, a TaKXKe IMpaBWwia OOpalieHUus ¢
BEII[ECTBAMU B COOTBETCTBHM C MHCTPYKLMSIMH MO BBITOJTHEHHUIO J1aO0OpaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH M BBINOJIHATh XUMHUYECKUM
AKCIEPUMEHT (MIPEBpaIllEeHHs] OPTaHUUYECKUX BEIIECTB MPU HArpEeBaHUU, MTOJTYUYCHHE
ATUJIEHA U U3YyUYECHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIINA OPTAHUYECKUX BEIIECTB,
JieHaTypanus OeJIKOB MPU HArpEeBaHUH, IIBETHBIE PEAKIIMK OEITKOB) B COOTBETCTBUU
C TMpaBWIaMH TEXHUKHA O€30MacHOCTH TIpH OOpaIleHWHd C BEIIECTBAMH U
7a00paTOpHBIM  000pYyIOBaHUEM, MPEJACTABIATh PE3YJbTaThl XUMHYECKOTO
DKCIIEpUMEHTa B (OpME 3alMKuCH YpPaBHEHUN COOTBETCTBYIOIIUX pEAKIMN U
(GbopMyIMpPOBaTh BHIBOJIbI HA OCHOBE ITUX PE3YJIHTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uHGOpMAIIMIO, TONYyYaeMyl0 M3 pa3HbIX HMCTOYHHKOB (CpeICcTBa MacCOBOU
uHdopmaruu, MHTEpHET U ApyTHX);



chOpMUpPOBAaHHOCTh ~ YMEHUH  CcOONIOATh  MpaBWJIa  DKOJIOTHYECKH
I1eJIeCO00Pa3HOT0 TOBEICHUS B OBITY W TPYIOBOM JEATEILHOCTH B IEIAX
COXPaHEHMSI CBOETO 3JI0POBbSl M OKPYXKAIOILIEH MNPUPOJHOU CpeAbl, OCO3HABATH
ONAaCHOCTh BO3JICMCTBUSI Ha JKHUBBIE OPraHU3MBI OMNPEACIEHHBIX OPraHUYECKHX
BEILECTB, MOHKUMAsi cMbIca mokaszarensa [I/JIK, moscHsATh Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpAICHUS HX BPEIHOrO BO3JEHUCTBUS Ha OPraHU3M
YEIIOBEKA,

JUIsl 0Oy4aronuxcsi ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBBSI: YMEHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CJENBIX M CIA0OBHISIIIMX OOYYalOIIMXCS: YMEHHE UCIOIb30BaTh
penbeHO-TOUCUHYIO cHcTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XuMHUYeCcKuX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHMS Kypca «OOIias W HeopraHudeckas
XAMUSD) OTPAXkKaKoT:

c(hOPMHUPOBAHHOCTh  MPEJCTABJICHUN: O XHMHUYECKOW  COCTaBIISAIOIICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHpPA, POJH XHWUMHAM B TIO3HAHWUW SIBJICHUU
npupoasl, B (QOpMHUpPOBAaHWMM MBINUICHWS W  KYJbTYPHl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAMMOM JJIsI pEIICHUS TPAKTUUECKUX 3a/1a4
U JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIINEHHUS K CBOEMY 3J0POBBIO W TPHPOIHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKMX  3HAHWH, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TIOHATHS (XUMUYCCKANA DIJIEMEHT, aToM, W30TOm, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJEKYyJa, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTENEHb OKUCJICHHS, XUMUAYECKAsI CBS3b
(KoBaJIeHTHasl, MOHHAS, METAJUTMYeCKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUIIBl  XUMHUYECKUX  pPEAKIUM, PACTBOP, IJIEKTPOJMUTHI, HEIICKTPOJIHUTHI,
ANEKTPOJUTUYECKAST IUCCOUMALUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMUYECKOE DPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON AUcconranuu, nepuoauueckur 3akoH [[. M. Menpaeneesa,
3aKOH COXPaHEHUs MacChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILICHUS SHEPIUU
IpU XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3BIK XUMUH,
MHPOBO33PEHUYECKNE 3HAHUS, JICKAIME B OCHOBE IMOHMMAHHUS MNPUYUHHOCTH H
CHUCTEMHOCTH XHMHWYECKHUX SIBJICHUH, (PAKTOJOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIYYEeHUH M 0€30MacHOM MCIOJIb30BAHUH BAXKHEHIITNX HEOPTaHMICCKHUX
BEIIIECTB B OBITY U NMPAKTUUCCKOU JISITEIIBHOCTH YEJIOBEKA;



c(hOpPMUPOBAHHOCTh YMEHHI BBIABISATh XapaKTEPHbIE MPHU3HAKU MOHSATHUH,
YCTaHABJIMBATh MX B3aUMOCBS3b, WCIOJb30BAaTh COOTBETCTBYIOLIME ITOHATHS MPH
OINIMCAaHUU HEOPTaHWYECKUX BELIECTB U UX IIPEBPAILCHU;

c(OpPMUPOBAHHOCTh YMEHHUM HCHOJB30BaTh XHMUYECKYI0 CHMBOJMKY MJIs
coctapneHuss (GOpMyNl BEIIECTB W YpPaBHEHUH XHUMHUYECKUX  PEaKIIUH,
cuctematnyeckyto HomeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKUCIbIM ra3, aMMHAaK, rameéHas
U3BECTh, HETalIEHAsI U3BECTh, IUTHEBAS COJA, TUPUT U JIPYTHE);

c(OpPMUPOBAHHOCTh YMEHUI OIPENESATh BaJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHAYECKUX DJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBA3U (KOBaJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOJIHASA) B COCIMHEHUAX, THUII
KPUCTAJUIMUECKON pEHETKM KOHKPETHOrO BEIECTBA (aTOMHAs, MOJIEKYJSIpHasi,
MOHHAs, METAJUIMUECKAsA), XapaKTep Cpebl B BOJHBIX PaCTBOPAX HEOPraHUYECKUX
COCJIMHCHM;

c(hOpMHUPOBAHHOCTH YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HX COCTaBYy K OMNPEAeNEHHOMY Kiaccy/Tpyrie
COEIMHEHM (TMPOCThIE BEIIECTBA — METAJUIbI U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KUCJIOTBI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI IIEPUOJAUYECKOr0 3aKoHa [,
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh AIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil CHCTEMBI
xumudeckux smeMentoB JI. M. MennmeneeBa, MCHONB3ysl MOHATHS «S-, p-, d-
DIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKUE YPOBHW», OOBSICHATH
3aKOHOMEPHOCTH W3MEHEHMS CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCIVUHEHUU
110 IlepuoaaM u rpynnaM Ilepuonnueckon cucremMsl XUMUYECKHUX di1eMeHTOB [1. .
Menpaeneena;

c(hOpMUPOBAHHOCTh ~YMEHHMH  XapakTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMHYECKHME CBOMCTBA HEOPTraHWMYECKMX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPXKAATh CYLIECTBOBAHUE T€HETUYECKOM CBSA3UM MEXKJY HEOPraHUYECKUMU
BEILIECTBAMH C ITIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUS KJIACCH(PHUIMPOBATH XUMHUYECKHE PEAKIUU TIO0
pa3IMYHBIM IMpPU3HAKaM (YUCIY U COCTaBY pPEarupyrolluX BEUIECTB, TEILNIOBOMY
3pekTy peakuuu, U3MEHEHUIO CTENEHEW OKHUCIIEHUS 3JEMEHTOB, 00paTUMOCTU
peakuuy, y4acTHIO KaTajlu3aTropa);

c(OpPMUPOBAHHOCTh YMEHHI COCTaBIISATh YpPaBHEHHUS PEaKUUi pazIudHbIX
THUTIOB, TIOJTHBIE M COKpAIIEHHBIC YPABHEHHS PEAKIIMI MOHHOTO OOMEHA, YIUTHIBas
YCJHOBUS, ITPU KOTOPBIX ATU PEAKIIMHU UAYT 10 KOHLIA;



c(hOpMUPOBAHHOCTh yYMEHUW TPOBOJUTH PEAKIUHU, MOATBEPKIAOIINE
KAQYECTBEHHBIA COCTaB PAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, PACMO3HABATH
OIIBITHBIM ITYTEM HOHBI, IIPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILIECTB;

c(hOpMUPOBAHHOCTh ~YMEHUM  pacCKpblBaTh CYIIHOCTh  OKHUCIUTEILHO-
BOCCTAaHOBUTENBHBIX PEAKINUN MOCPEICTBOM COCTaBICHHS IJIEKTPOHHOTO OanaHca
ITUX PEaKLIN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKON
peaKIMK OT Pa3TUYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEepU30BaTh XUMHUYECKHE IMPOIIECCHI,
JIe)KalllMe B OCHOBE IPOMBIIUIEHHOIO IOJYYEHUsI CEPHOM KHUCIIOTHI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEJCTABICHUNM 00 OOIMX HAyYHBIX MPUHIIMUIAX U
HKOJIOTHYECKUX MPOOIIeMaX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUUCICHHUS C HCIOJIb30BaHUEM
MOHATHUS «MaccoBas JOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IpU XUMHYECKUX PEaKIIUSIX, MacChl BEIIeCTBa WM 00bEMA Ta30B MO U3BECTHOMY
KOJMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIUU
BEIIECTB, TEIJIOBOro 3¢ (deKTa peakiid Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, MPEBPALLICHUS U COXPAHCHUS SHEPTUH;

c(hopMUPOBAHHOCTh YMEHHM COOJII0/IaTh MPaBWIA MOJIb30BaHUS XUMUYECKOU
MOCYJI0OM U J1abopaTOpHBIM OOOPYIOBAaHUEM, a TAaKXKE MpaBWiIa OOpalleHUs C
BEII[ECTBAMU B COOTBETCTBHM C MHCTPYKIMSIMH MO BBITOJTHEHHUIO J1aOOpaTOPHBIX
XAMHUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH M BBINOIHATh XUMHUYECKUM
AKCIEPUMEHT (Pa3jloKEHHE MEPOKCHUA BOJOPOAA B MPHUCYTCTBHM KaTajau3aropa,
ONPENEIICHUE CPEeAbl pPacTBOPOB  BELIECTB C IIOMOIIBIO  YHHBEPCAIbHOIO
WHMKATOPA, BIUSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOM pEakIuu,
peaKiMu MOHHOTO OOMEHa, Ka4eCTBEHHBIE peaklud Ha cynbdar-, kapOOHAT- H
XJIOpUA-AaHUOHBI, HA KaTUOH AMMOHHMS, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/Ja4 110
TeMaMm «Metamey U «HemeTamib»y) B COOTBETCTBHM C MPaBWIAMH TEXHUKHU
0e30macHOCTU TIPU OOpAIlEHHUU C BEIIECTBAMHU M JIA0OPAaTOPHBIM 000PYI0OBAaHUEM,
MPEACTABIIATh PE3YJBTaThl XWMHUYECKOTO JKCIIepUMEHTa B (opme 3amucu
yYpaBHEHUN COOTBETCTBYIONIUX pEaKIuii W (OPMYIUPOBATh BBHIBOALI HA OCHOBE
3TUX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TMOJYy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElICTBA MAacCOBOM
KOMMYHUKaIK, HTEpHET 1 Apyrux);



chOpMUpPOBAaHHOCTh ~ YMEHUH  CcOONIOATh  MpaBWJIa  DKOJIOTHYECKH
I1eJIeCO00Pa3HOT0 TOBEICHUS B OBITY W TPYIOBOM JEATEILHOCTH B IEIAX
COXPAaHEHHUSI CBOETO 3JI0POBbS M OKPYXKAKOWIECH MPUPOAHON Cpelibl, OCO3HABATH
ONACHOCTb BO3/ICHCTBUS HA KUBbIC OPraHU3Mbl ONPEICIIEHHBIX BEIIECTB, IOHUMAs
cmbicn nokazarens [IJIK, mosicHATe Ha mnpuMepax crnocoObl YMEHBIIECHUS U
NPEIOTBPAIICHUS UX BPETHOTO BO3JEHCTBUS Ha OPTraHU3M YEJIOBEKA;

JUIs O0y4YaronIuXcsi ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMU 370POBbS: YMEHHUE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAaX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CIENbIX M CIa0OBHIAAIIMX OOYYarOIIMXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYI0 CUCTeMy oOo3HaueHui JI. bpaiinsa mist 3amucu XUMHYeCKUX

dbopmy.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposwbie)
Ne /i Kontpoasnsl | IlpakTnyeckn
NMporpamMmbl Bcero o0pa3oBaTe/bHbIE
e padoThbl e padoThI
pecypchl
Pa3zgen 1. Teoperuyeckue 0CHOBBI OPraHUYECKOM XUMUM
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOEHMSI OPraHUYECKUX COETUHEHUH A. 3
M. bytneposa
Hroro no pazneny 3
Pa3znen 2. YrieBoaopoanbl
2.1 [IpenenbHbIE YTIIEBOAOPOIABI — ATKAHBI 2
’9 HenpenenbHbie yriaeBogopoabl: ajaKeHsl, 6 |
' AJIKaJIMEHBbI, aJIKMHbI
2.3 ApOMaTHYECKUE YTIIEBOIOPOIbI 2
54 [IpupoiHbIE HCTOYHUKH YTIIEBOJIOPOIOB U 3 |
' uXx nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciaopoacoaepxamue opranndeckue coeuHeHust
3.1 Crnuptsl. deHon 3
39 Anbaeruabl. KapOoHOBBIE KUCIOTHI. . |
' Croxuble 3(QUpsbI
33 VYrieBoabl 3 1




Hroro no pazneny 13
Pa3znen 4. A3oTcoaeprkamye oprannyeckue coeTuHeHust

4.1 AMuUHBL. AMHHOKHCIOTEL. beikn 3
Hroro no pazneny 3
Paspnen 5. BeIcOKOMOJIEKY AISIpHBIE COCIUHECHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KIIACC

KosmnuecTBo yacos DJIEeKTPOHHbBIE
HanmeHnoBaHue pa3jiesioB U TeM ungposbie
Ne /i P KouTtpoann IpakTuueckn (1ucpp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
ble padoThbI e pabdoThI
pecypcsbl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepuonnueckas cuctemMa XUMHUYECKUX 3
anemenToB 1. . Meneneena
12 Crpoenue BemectBa. MHOrooopasue 4
' BEIIECTB
1.3 XUMUYECKUE Peakiuu 6 1 1
Hroro no pazneny 13
Pasnen 2. Heoprannueckasi XumMust
2.1 Mertaibl 1
2.2 Hemeranns 1 1
)3 CBsi3b HEOPTaHUYECKUX U OPTraHUUYECKHUX )
' BEILIECTB
Hroro no pazneny 17
Pa3zgen 3. XumMus u ;Ku3HbL
3.1 XUMUSA U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
/o

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoabu
ble padoThI

IIpakTHyeckn
e padoThI

DJIeKTPOHHbBIE
uugposbie
o0pa3zoBaTesibHbBI
e pecypcsl

[IpeamMeTr opraHn4ecKoN XUMHUH, €€
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHUE

Teopust CTpOEHUS OPraHUYECKUX
coequHenuii A. M. BytnepoBa, €€ oCHOBHbIE
MIOJIOKEHHUS

[IpencraBnenue o knaccuukanuu
opraHudeckux Bemiects. HomeHkmarypa
(cucremaTuyeckas) U TpUBHAJIbHbIE
Ha3BaHUsS OPTaHUYECKUX BEIECTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH PSJT

MertaH 1 3TaH — NPOCTEUIIINE
MPEACTaBUTENH AJIKAHOB

AJKEHBI: cOCTaB U CTPOCHHUC, CBOMCTBA

OTUieH U NpONUiIeH — MpocTeiine
[IPEACTABUTENH AJIKEHOB

[TpakTryeckas padora Ne 1. «[lomyuenue
JTUJIEHA U U3YYEHHUE €0 CBOWCTBY

Ankanuensl. byraauen-1,3 u
MetunOyTanueH-1,3. [lonyuenue




CUHTETUYECKOTO KaydyKa U PE3UHBI

10

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,
TOMOJIOTHYECKHH psAll. ATIETUIICH —
MPOCTEHUIINIA MPECTAaBUTEh AIIKHHOB

11

Breraucnenus mo YpaBHCHHIO XUMHUUYECKOM
pCaKuu

12

ApeHsl: 6eH301 U TOIYy0. TOKCHYHOCTh
apeHoB

13

I'eneTnyeckas cBs3b yrjieBoaopoaosn,
MNpUHAICKAIIUX K pa3JINYHbIM KJIaCCaM

14

[TpupoHBIE HCTOYHUKH YTICBOOPOJIOB:
MPUPOJIHBIN ra3 ¥ MOMyTHBIC He(TAHBIE ra3bl,
He(Th U MPOAYKTHI €€ epepaboTKu

15

[TpupoHBIE HCTOYHUKH YTIICBOOPOIOB:
MPUPOJIHBIN ra3 ¥ MOMyTHBIC He()TAHBIE ra3bl,
He(Th U MPOAYKTHI €€ epepaboTKu

16

KonTponbHast pabota 1o pazaeny
«YTII€eBOAOPOABD)

17

HpelleJII)HI)Ie OIHOATOMHBIC CIIMPTHI:
MCTAaHOJI U OTaHOJI. BOI[OpO[[HaFI CBA3b

18

MHOroaToMHbIE CIUPTHI: STUIICHIIINKOIb U
TIMUEPUH

19

deHou: CTPOCHUC MOJICKYIJIbI, (bHBPILICCKI/Ie n
XUMHNYCCKHUC CBOﬁCTBa, IIPUMCHCHHC

20

Anpaerunpl: GOpMaNIbAECTU U AlleTAIbICT U,
ArieToHn

21

OnHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBBIE




KHMCJIOTBI: MypaBbHHAas U YKCYCHast

[Tpaktuueckas pabora Ne 2. «CBoiicTBa

22 pacTBOpa YKCYCHOM KHCIOThD»

3 CreapuHOBas U OJICMHOBAsI KUCJIOThI, KaK
MPEACTABUTENH BBICIIUX KapOOHOBBIX KHCJIOT

24 MpbIia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACHCTBIE
CnoxxHbIe 3(DUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KHCIIOT. [ MPOIN3 CII0KHBIX
a¢upoB

26 Kupbl: ruiposin3, npuMeHEeHue,
OuoJsiornyeckas pojb >KHPOB
VYTIIeBOIbI: COCTAB, KIacCHU(pUKAITH.

27 Baxnelme npeacTaBUTENN: TI1I0K034,
bpykTo3a, caxaposa

)3 Kpaxman u nemntono3a kak IpupoIHbIe
MTOJIUMEPHI
KonTponpHast padbota 1o pazaeny

29 «Kucnopoaconepxaiiyue opraHuuecKue
COCIMHEHUS

30 AMMHBI: METUJIAMWH U aHHJINH
AMMHOKHUCIIOTHI KaKk aM(pOTEpHBIE

31 OpraHUYeCKHUE COCTMHEHUSI, UX
ouogorunyeckoe 3HaueHue. [lenTuasl

1 benku xak npupoaHsie

BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

33

OCHOBHBIE TTOHSITHS XUMHUHU




BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

OcHOBHBIE METOABI CHHTC3a
34 BBICOKOMOJICKYJISIDHBIX COCJIMHECHMH.
HHaCTMaCCBI, Kay4yKH, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KIIACC

Ne
/o

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KonTposbu
ble padoThI

IMpakT4yeck
ue padboThbl

DJIEeKTPOHHbBIE
nugposbie
o0pa3oBaTe/ibH
ble pecypchl

XUMUYECKUH dTIEeMEHT. ATOM. DIIeKTPOHHAS
KOH(UTYypaIys aToMOB

Ilepnonnueckuit 3akoH u Ilepuonnueckas
CUCTEMAa XMMHUYECKUX 3JIeMeHTOB /[[. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHMSI AaTOMOB

3aKOHOMEPHOCTU U3MEHEHHSI CBOMCTB
XAMUYECKHX DJIEMCHTOB U UX COCIMHCHUI I10
rpynnam u nepuogam. 3HaueHue
MEePUOIUYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHTOB J[.J. MeHaeneeBa B
Pa3BUTUU HAyKHU

CTpOGHI/IC BelecTBa. XuMHuUuecKas CBA3b, eé
BHUABI, MCXaHU3MbI O6paSOBaHI/I${ KOBAaJICHTHOM
CBA3U. BOI[OpO,I[HaH CBA3b

BasieHTHOCTB. DNEeKTPOOTPULIATETLHOCTD.
Crenenn okucienus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOCHUS

[TonsTue o nucnepcHbix cucteMax. cTuHHBIE
Y KOJUTOUJHBIE pacTBOPBI. MaccoBast 10414
BEILIECTBA B pACTBOPE




Knaccudukanus 1 HoMeHKIaTypa
HEOPraHMYECKUX coeMHeHni. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB, Pa3JIMYHbBIX
KJIaCCOB

Knaccudukanmss XuMuueckux peakiuii B
HEOPraHWYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MIPEBPAILCHHS YHEPTUU TIPU
XUMUYECKUX PEAKIUAX

Ckopoctb peakunu. OOpaTuMble peaKIum.
XUMHUYECKOE PaBHOBECUE

10

[IpakTuueckas padora Ne 1. «Biausaue
pa3anyuHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUM»

11

DIIeKTpOJIUTHYECKas Aucconuanus. [lonsarue o
BoJI0OpoAHOM Toka3zatene (pH) pactBopa.
Peakniun nonHoro oomena. I'maposm3
OPraHM4YeCKUX U HEOPraHUYECKUX BELIECTB

12

OKUCANTENBEHO-BOCCTAHOBUTEIBHBIC PEAKIIHH.
[TonsTre 006 31EKTpOIM3€E PACILUIaBOB U
pPacTBOpOB coJieit

13

KonTponbHas pabota no pazaeny
«Teoperudeckue OCHOBBI XUMHUU»

14

Meraiutel, ux nosioxenue B [lepuognyeckoii
CUCTEME XMMHUYECKHX d5ieMeHToB []. .
MeHieneeBa 1 0COOCHHOCTH CTPOCHUS
aTomoB. OOmue hu3ndecKrue CBOMCTBa
METaJIJIOB




CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUH s

15 HANpsHKEHUNA METAJIIOB
XHUMHUECKHE CBOMCTBA Ba)XKHEHIIIMX METAJIJIOB

16 (HaTpWid, KNI, KAJIBIIMH, MarHAH,
ATFOMUHHNA) U UX COSTUHEHUN

17 XuUMHUYECKHEe CBOMCTBA XpoMa, MEJIU U UX
COeIUHEHUN

18 XHUMHYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX
COCTMHCHUI
[IpakTuueckas padora Ne 2. "Pemienue

19 JKCIIEPUMEHTAIBHBIX 3aa4 110 TEME
«MeTtamib»"
Hewmerannsl, ux nonoxenue B [leprnoanueckon

20 CUCTEME XUMUYECKUX 3JIeMeHTOB []. M.
MenpeneeBa 1 0COOCHHOCTH CTPOSHUST aTOMOB
du3nyeckue CBOMCTBA HEMETAILIOB.

21 AmoTponus HEMETAIOB (Ha IPUMEPE
KHCIIOpo/ia, cepsl, hocdopa u yrieposa)

” XUMHUYECKHE CBOMCTBA raJlOT€HOB, CEPBI U UX
COeIUHEHUN

3 XuMHYECKHEe CBOMCTBA a30Ta, (hocodpa u ux
COeIUHEHUN

4 XHUMHYECKHE CBOMCTBA yIiepoa, KPEMHHUS U
HUX COeIUHEHUN

)5 [IpumeneHne BaxKHEHUIIIUX HEMETAVIOB M UX
COeIUHEHUN

26 O060011eHrEe ¥ cucTeMaTU3alus 3HAHUHI 110




TeMme «HemeTamesy. Beruncienus mo
YPaBHEHUAM XUMUYECKUX PEAKLIHUI 1
TEPMOXUMHUYECKHE PACUETHI

[IpaxTuueckas padora Ne 3. «Pemienue

27 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME 1
"Hemertanmst'"»

)3 KonTponbhas pabota no temam «MeTaruibhy U 1
«Hemerauibny

79 Heoprannueckue u opraHnueckue KUCIOThl. 1
Heopranunueckue u oprannueckiue OCHOBaHUS
AM@oTepHbIe HEOPTraHUYECKUE U

30 OpraHuvecKue coeAMHeHus. [ 'eneTnueckas |
CBSI3b HEOPTAHUYECKUX U OPTaHUYECKUX
BEILIECTB
Ponp xuMun B 00ecrieueHIN SKOJIOTHYECKOM,

31 JHEPreTHYECKOHN U MUIIEBON 0€30MacHOCTH, 1
Pa3BUTUU MEAUITUHBI
[IpencraBienus 006 0OIIKMX HAYYHBIX

32 IIPUHLHUIIAX POMBIIIIEHHOTO TOIY4eHUS 1
Ba)KHEUIIINX BEIIECTB

33 UYenoBek B MUpE BEILIECTB U MaTEPUAIOB 1

34 XuMusl ¥ 3I0pOBBE YEIOBEKa 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34







YUYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






		2024-09-11T20:09:02+0900
	Евгения Викторовна Каююшанова
	Я являюсь автором этого документа




