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0 Y4eOHOMY MPEIMETY
«XUMUSD»
(0a30BbIii YpOBEHD)

CocraBnena B cooTBeTcTBUM ¢ DenepanbHOl paboueld MporpamMMoil CpeaHero
o011iero oOpazoBaHus MO MPEAMETY « XUMUsD» 0a30BbI YPOBEHb.

2024 r.



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro oO0iero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 No 273-®3 «O06
oOpazoBanuu B Poccuiickoii @enepannn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
denepanbHOit 00pa30BAaTENBHON MPOrPaMMBI CpEIHEro o0Iero oOpa3oBaHUs
(®OIT  COO), npencraBieHHblx B  dDenepasbHOM  TOCYAapCTBEHHOM
obpazoBarenpHOoM craHgapre COO, c¢ yuérom KoHuenmuu mnpenoaaBaHus
yueOHOro mnpeameTa «XuUMHs» B 00pa3oBaTelIbHBIX OpraHu3aiusx Poccuiickoit
Odenepanuy, peanu3ylOUMX OCHOBHBbIE O00pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TMOJOXKEHUN «CTpaTernu pa3BUTUA BOCIHTaHUs B Poccuiickoil
Odenepanun Ha nepuon a0 2025 roma» (Pacmopsikxenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJ0OB K pa3paboTKe MpOorpamMMbl MO XUMHUHU, K OIPEACIICHUIO
oO1elt cTpareruu o0y4deHusl, BOCIIUTAHUS U Pa3BUTHS 00yJarOUUXCsl CpeJICTBAMU
yueOHoro npeamera «Xumusi» aig 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIM
koHuenrtyanbHble nojoxenuss GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJICpKaHMs, PE3YyIbTaTOB OOy4YEeHUs UM TpeOOBaHUN K YpPOBHIO TMOJATOTOBKU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKAMU
00111€00pa30BaTEeIbHON  OpPraHU3alliM, SBJSIETCS HEOTHEMJIEMON YacThl0 UX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpIIAIOIIAM ATalOM pealn3aluud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOYEBBIX IIEHHOCTEH, NPHUCYLIUX
IIEJIOCTHOM CHCTEeME XUMHUYECKOro oOpa3oBaHMs. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MIPUPOBI, (POPMHUPOBAHUS MUPOBO33PEHUS U 00IIEH KYJIbTYPHhI
YeJIOBEeKa, a TaKXKe OHKOJIOTMYECKH OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBbI0 M MNpUPOAHON cpede. Peanmusyercs xumuueckoe 00pa3oBaHHUE
oOyyaroluxcsi Ha YpOBHE CpeHEro oOIIero o0pa3oBaHUs CPEACTBAMH y4EOHOIO
npeamMera «XHUMHS», COIEpPKAHHE M TOCTPOCHHE KOTOPOrO OMpENCNICHbl B
nporpaMme MO0 XHMHUHU C YYETOM crhenupuKd HayKM XUMHH, €€ 3HAYeHUs B
MO3HAaHUU TPUPOJBI U B MaTE€pUANIbHOW KU3HM OOIIECTBa, & TaKXKe C YUYETOM
o0lMX 1eleil W MNPUHLMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccutickoit denepamnum.

XuUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTpaeT 0coOyr poiib B
COBPEMEHHOM IMBWJIM3AIMH, B CO3[JJaHUU HOBOW 0a3bl MaTepuUasbHON KYJIbTYPBHI.
OHa BHOCHUT CBOI BKJIaJl B (POpMUPOBAHHUE PAIIMOHAIHHOTO HAYYHOT'O MBIILICHHUS,
B CO3/IaHME LEJOCTHOTO MPEJCTABIEHUS 00 OKpPYKArOUIEM MHpE KaK O €JUHCTBE
MPUPOJLI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMUU HA OCHOBE MOHUMAHUSA
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIET0 MHUpPA, OCO3HAHUSI B3aUMOCBSIZU MEXKITY
CTPOCHHUEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOXKHBIMU 00JIaCTSIMU MPUMEHEHUS.

TecHO B3aMMOJEUCTBYSI C IPYTMMH €CTECTBEHHBIMU HayKaMH, XUMUS CTaja
HEOTHEMJIEMON YaCThI0 MUPOBOM KYJbTYPhI, HEOOXOAUMBIM YCJIOBUEM YCIEIITHOTO



TpyAa U KHU3HU Kaxaoro uwieHa oOmectBa. CoBpeMEHHas XHMHsS Kak Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHIM HANpaBi€HA Ha pEIICHHE
rII00aNbHBIX TPOOJEM YCTOMYMBOTO PAa3BUTHSI YEIOBEYECTBA — CHIPHEBOM,
AHEPTreTUYECKOM, MUILIEBOM, IKOJIOTHYECKOI 0€30MaCHOCTH U OXPAHbI 3/I0POBbS.

B coorBercTBUM ¢ OOMMMH UEISIMH WU MPUHIMIIAMH CPEIHETO OOIIero
oOpazoBanus cojepkanue npeamera «Xumus» (10-11 kmaccel, 0a30BbIA YpPOBEHb
M3YYEHHUS) OPUEHTUPOBAHO MPEUMYIECTBEHHO HA OOIEKYIbTYPHYIO MOATOTOBKY
oOydaronuxcsi, HEOOXOJMMYI0 MM JUIsl  BBIpa0OTKH  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIIEIIHOTO BKJIKOYEHHS B JKU3Hb COLUYMA, MPOJOJIKEHUS
00pa3oBaHUsl B Pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMOCPEJCTBEHHO C XUMHUEH.

CocraBnsomyMyA npeamMera  «XHUMHsS»  SABIIOTCS 0a30Bble KypChbl —
«Oprannueckas xumusi» u «OOm@as ¥ HeOpraHudeckash XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJI€P>KaHMSI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOM HAyKHU: CHCTEMA
3HAHUU M0 HEOPTaHWYECKOW XMMHH (C BKIIFOUECHUEM 3HAHUM U3 OOIIeH XUMUU) U
opraHn4eckoil xumMuu. GOpMHUpPOBAHUE JAHHOW CHCTEMBl 3HAHWW NPU H3Y4YECHUU
npeaMera o0OecrnedyrBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCErO0 MHOroooOpasus
BEILIECTB Ha OCHOBE OOIIMX MOHITHI, 3aKOHOB U TEOPUI XUMHUH.

CrpykTypa coaepxkanus KypcoB — «Oprannyeckas xumus» u «OOmas u
HEOpraHuyeckass XUMus» c(opmupoBaHa B IpOorpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOIO IOJIXOJa K U3YyYEHHI0O Yy4eOHOro wmarepuana u oOOyCIIOBJIECHA
UCTOPUYECKH  OOOCHOBAaHHBIM  DPa3BUTHEM  3HAHUW Ha  OINpeNeTEHHBIX
TEOPETUYECKHX YpOBHSAX. Tak, B Kypce OpraHMYeCKOM XUMHUHU BEIIECTBA
paccMaTpUBAIOTCSI Ha YPOBHE KIJIACCUYECKOM TEOPUHM CTPOEHHUS OpPraHUYECKUX
COCIMHEHMI, a TaKKe€ Ha YypOBHE CTEPEOXMMHYECKHMX U DJIEKTPOHHBIX
OpeICTaBIeHU O cTpoeHuHu BemecTB. CBefeHHs 00 H3yyaeMbIX B Kypce
BELIECTBAX JAIOTCS B PA3BUTHUH — OT YIJIEBOAOPOJOB JI0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COCOMHEHHMI. B Kypce OpraHMyecKkoM XHWMHM IIOJy4YarOT PpPa3BUTHE
c(hOopMHUPOBAHHBIE HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs MEPBOHAYAIbHbBIE
IpPEICTaBICHU O XUMUYECKOMN CBSI3U, KJIACCU(PUKAMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOM peaKkuu.

[Ton HOBBIM yrjoM 3peHuss B mpeaMere «XuUMHA» 0a30BOr0 ypOBHS
paccMaTpuBaeTCs W3YYEHHBIH Ha YypPOBHE OCHOBHOTO 0O0IIero o06pa3oBaHuUs
TEOPETUYECKU MaTtepuan M (HAKTOJIOTUYECKHME CBEIECHHUS O BEIIECTBAX W
XUMUUYeckoi peakiuu. Tak, B 4yacTHOCTH, B Kypce «OOImas u HeopraHudeckas
XUMHS» 00yYaromMMcs TPEJOCTaBISETCS] BO3MOXKHOCTh OCO3HATh 3HAYEHUE
MEePUOANYECKOr0 3aKOHA C OOIIETEOPETHUYECKUX M METOAOJOTHYECKUX IMO3UIUH,
rIy0oKe TMOHATh HCTOPUYECKOE U3MEHEHHEe (QPYHKIUH HTOro 3akoHa — OT
000011ar0111eH 10 00BSICHSOIICH U TPOTHO3UPYIOIICH.

Ennnast cucrema 3HaHWM O BOKHEUINIMX BEIIECTBAX, UX COCTABE, CTPOECHHUH,



CBOMCTBaX W MPUMEHEHUM, a4 TAKKE O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSIX TMpoTekaHusi jgomnonHsercs B kypcax 10 m 11 xnaccos
AJIEeMEHTaMHU COJIEP)KAHMS, HMMEIONIMMHU KYJIbTYPOJOTHMUECKHN ¢ TMPHUKIIATHOU
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT MOHMMAHHIO B3aUMOCBSI3U XUMHH C
IPYTMMHM HayKamH, PacKpbIBalOT €€ poJib B MO3HABATEIBHONW M MPAKTHYECKOM
JESTETPHOCTH HYEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHWIO YBAXKEHHS K TIPOIECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBATHCA B OOIMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh UHGOPMAIUIO U
NPUMEHATh €€ [JIs TONOJHEHUS 3HAHWUM, pEIICHUS WHTEJUICKTYalbHbIX |
AKCIEPUMEHTAIIHBIX UCCIEA0BATEIbCKUX 3a/a4u. B 1enoM coaepkanue yaeOHOro
npeamera «XUMHSD» ~ JAHHOTO  YPOBHS  M3YYEHUsS  OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCS MHPOBO33PEHUECKOW OCHOBBI JIJIi MMOHUMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepUaibHOE€ €AMHCTBO HEOPTraHUYECKOTO U
OpPraHUYecKOro MuHpa, OOYCIOBJIECHHOCTh CBOMCTB BEILECTB HMX COCTaBOM H
CTPOCHUEM, TI03HABAEMOCTh MPUPOJHBIX SBICHUW NYTEM JKCIEPUMEHTA H
pelieHus] TMPOTHUBOPEYMH MEXIy HOBBIMH (akTaMHM U  TEOPETHUYECKUMU
IPEANOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEHICHUU SKOJOTHUUECKUX Mpodiem, a
TakKe NpodseM cOepekeHUs SHEPTETUUECKUX PECYPCOB, ChIPhs, CO3/IaHUSI HOBBIX
TEXHOJIOTUN U MaTEpPUAIIOB.

B nmane pemeHus 3amady BOCIHMTAaHUS, pPa3BUTUS U COLMANIM3AIUU
00y4YaromuXxcsl MPUHATHIE MPOTPAaMMOM MO XUMHUM TOJXOJbI K OIpPEACICHUIO
COJICp’)KaHUSI W TIOCTPOCHUSI TpeAMeTa MpeaycMaTpuBarOT (HOpMUPOBAHUE
YHUBEPCAIBHBIX YYEOHBIX JEHCTBUI, WMEIOMUX 0a30BOe 3HAYCHHE  JUIS
Pa3IUYHBIX BHUJOB JICSITEIBHOCTU: pEIIEHUs MpoOJieM, TOUCKa, aHaau3a W
00paboTku uH(popMaIi, HEOOXOIUMBIX JJIs1 MPUOOPETEHUS OIbITa TPAKTUYECKON
U UCCJEIA0BATEIbCKON JEATEIbHOCTH, 3aHUMAIONIEH Ba)XXHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mnpernojaBaHus XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK M Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus, MPH ONPEICICHUH
COJICPKATEIIbHOM XapaKTEPUCTUKU IeJIe W3ydeHUs TMpeaMeTa HarpaBieHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJUIIMOHHO MpHU3HAETCS (HOPMUPOBAHHUE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATEIbHOCTH YEeJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJAUYECKON TOYKH 3PEHHS TAKOM IMOJIXOJ K ONPEACIICHUIO LEJIeU H3y4YeHUs
npeaMeTa sSBJISIETCS BIIOJIHE ONPaB/IaHHbBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJABHBIMHM IEISIMU HM3Y4YEHUS MpeaMeTa
«Xumus» Ha 6azoBoM ypoBHe (10 —11 ki1.) ABISFOTCS:



o (GOpMHpPOBAHHME CHCTEMBl XHUMHYECKHMX 3HAHWW KaK  BaKHEUIIEH
COCTaBJISIIOLIEH €CTECTBEHHO-HAyYHON KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIYEBbIC MOHATUSA, PYHIAMEHTAIbHBIE 3aKOHBI U TEOPUH XUMMH,
OCBOEHHUE SI3bIKa HAyKH, YCBOCHHE M MOHMMAHHUE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapakTepa, 03HAKOMJICHHE C HUCTOpUEH
UX Pa3BUTHUS U CTAaHOBJICHHUS,;

o (QopmupoBaHue U pa3BUTHE MPEICTABICHUN O HAyYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMUYECKHX pEaKIUi, HEOOXOAUMBIX IJIsi MNPHUOOPETEHHS
YMEHUM OpPUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHX SIBICHUM,
UMEIOLINX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEIHEBHOM KU3HH;

e pa3BHUTHE YMEHHUI U CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOIOICHUEM U
OOBSCHEHHEM XHMMHYECKOTO HKCIIEPUMEHTa, COOJIIOJICHHEM  IpaBUII
0e30MacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsay ¢ atuM, conepxaTenbHas XapaKTepUCTHKa LEeJIed U 3a1a4 U3y4eHUs
peIMeTa B IPOrpaMMe 10 XUMHHM YTOUYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CUCTEME CpelHero oduiero oopasoanus. Ceroans B
MpPENoJaBaHUM XMMHUM B  OOJIbIIEH CTENEHW OTHAETCA  NPEANOYTEHHE
IPAKTUYECKON KOMIIOHEHTE COJepKaHus OOyuYeHHus, OPHEHTUPOBAHHOM Ha
HOJrOTOBKY BBIITYCKHUKA 00111€00pa30BaTe/IbHON OpraHM3aliy, BIAJCIOIIEro He
HaOOpoM 3HaHUM, a (YHKIUMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIIOCOOaMHU U
YMEHUSMH aKTHUBHOTO TMOJYYEHHUS! 3HAHUU M MPUMEHEHUS UX B PEAbHON KU3HU
JUTSL pEIEHUS] TPAKTUYECKUX 3a/1a4.

B cBA3M ¢ 3TUM mNpu H3ydyeHUM IpeameTa «XUMUsS» JOMHUHHUPYIOLIEe
3HaYeHHUe NMPUOOPETAIOT TaKUE LENH U 3a]]a4H, KaK:

ajanrtanusi o0yJaromMxcsl K yCIOBUSIM JMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
(GbopMHpOBaHHWE  MHTEIUIEKTyaJlbHO  pPa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOATEIbHOMY MPUHATHIO TPAMOTHBIX
pelIeHNil B KOHKPETHBIX dKU3HEHHBIX CUTYyallUsAX, CBA3aHHBIX C BEUIECTBAMU U UX
IPUMEHEHUEM;

dopMupoBaHue 'y OOyyarolUMXcsl KIIOYEBBIX HAaBBIKOB  (KJIHOYEBBIX
KOMIIETEHILIUI), HMEIOIIMX YHUBEPCAIbHOE 3HAUYEHHWE JIsi Pa3JIMYHBIX BHUIOB
JEeSATEIBbHOCTU: PElIeHUs] MpoOJeM, MOUCKa, aHaidu3a U 00paboTKku MHGOpMALIHH,
HEOOXOMUMBIX Ui TPUOOpPETEHHs] OMbITa JCSATENIbHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B I[I03HAHMM XHWMHH, a TaKXKe€ JUIsl OLUEHKHM C IO3HULHH
HKOJIOTMYECKON 0e30IacHOCTH XapakTepa BIMSHHS BEIIECTB M XUMHUYECKHX
IPOLIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE IO3HABATENIbHBIX WHTEPECOB, MHTEIEKTYaJbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEN 00y4YaroMIMXCA: CHOCOOHOCTH CAMOCTOSITENBHO MPUOOPETATh HOBBIE
3HAHUA 110 XUMUHU B COOTBETCTBHUHU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCIIOJIb30BATh



COBpEMEHHBIE MH()OPMAIIMOHHBIE TEXHOJOTUH I MOMCKAa U aHauu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HH(OPMAIIUU XUMUYECKOTO COJIEPIKaHMUS;

dbopMupoBaHKE U Pa3BUTHE Y 0O0YUAIOIINXCS ACCOMATUBHOTO U JIOTHYECKOTO
MBIIICHHS], HA0II0IaTENbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOCHHO
HEOOXOUMBbI, B YAaCTHOCTH, MPU IUJIAHUPOBAHUM W MPOBEACHUH XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAHUWE Yy oOOydyarommuxcsi YOexJAEHHOCTH B TyMaHUCTHYECKOU
HAIPABIEHHOCTH XWMHUHU, €€ Ba)XHOH POJM B PEIICHUH TJIOOANBHBIX MPOOJIeM
paIoOHAIBHOTO MPUPOAOIOIF30BAHNUS, TOTIOJHEHHSI YHEPTETUUECKUX PECYPCOB H
COXpaHEHUs MPUPOJHOTO PABHOBECHS, OCO3HAHUA HEOOXOAUMOCTH OEpeKHOIrO
OTHOLIEHUS K TPHUPOJE M CBOEMY 3/I0POBbIO, a TaKkKe MPUOOPETEHHUs OIbITA
WCIIONIb30BAaHUSl TONYYCHHBIX 3HAHUW [UISI TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBA3AHHBIX C XUMHUECKUMU SIBICHUSIMH.

B ydyeOHOM mIaHe cpeaHero ooOmero oOpa3oBaHUs NpeAMET «XUMUS»
0a30BOro ypoBHSI BXOJUT B COCTaB MpeAMETHON obnactu «EcTecTBEeHHO-Hay4HbIE
OPEIMETHI».

OO111ee Yncio 4acoB, OTBEEHHBIX JJIsl U3YyUEHHUsI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero ooOuiero odpazoBaHusi, coctaBisieT 68 dacoB: B 10 kimacce — 34 ygaca (1
yac B Henento), B 11 kimacce — 34 yaca (1 gac B Hezieno).



COILEPKAHUE OBYUYEHUASA
10 KJIACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOH XUMUM

[IpenMeT opraHMYecKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
MOJIyYEHUM HOBBIX BELIECTB WM MaTepHalIoB. Teopus CTPOECHHS OpPraHUYECKUX
coequHeHnit A. M. bytnepoBa, e€ ocHOBHBIE MO0KeHU. CTpyKTypHbIE (HOPMYITbI
OpPraHMYeCKUX BemecTB. [ omoJorus, wu3oMepus. XHUMHYECKas CBA3b B
OpPraHUYECKUX COCIUHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccupUKaIMM OPraHMYECKUX BelecTB. HomeHkmaTypa
OpraHUYeCKUX COEIMHEHHH (cHcTeMaTHuecKas) W TpHUBUAIbHBIE HAa3BAHUS
BaKHEHIINX MTPEACTABUTENEN KIACCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAJIBHBIE METObl M3YYEHMS BEIIECTB M HX IPEBpALICHUIL:
O3HaKOMJIEHHE ¢ oOpa3liaMu OpraHMYECKHX BEIIECTB M MaTepuajaMd Ha HX
OCHOBE, MOJICJIMPOBAHHE MOJIEKYJl OpPraHMYECKHUX BEIIECTB, HAOIIOJECHUE U
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIIEHUIO OPIrAHUYECKUX BELIECTB
[pU HarpeBaHuu (IJIaBjiIeHUE, OOYTIIMBaHUE U TOPEHHUE).

Yriesoaopoast

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH psan. MeraH WU 3TaH —
MPOCTEUIINE TPEICTaBUTENIM aJKaHOB: (PU3UUYECKME M XHUMHUYECKHE CBOWCTBA
(peakuuu 3aMelIeHus] U TOpPEHHUs), HaXOXKJACHUE B MPUPOJE, MOIYyYEHUE W
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKHUI Psii. DTUIEH U MPONWIEH —
OpoCTeHIlIne NPEACTABUTENN AaJKEHOB: (U3NYECKME M XHUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOT€HUPOBAHMS, THApPATALUU, OKHUCICHUA H
MOJIMMEPHU3AIIH ), TOTYYEHUE U TIPUMEHEHHE.

Ankanuensl: Oyrtaawen-1,3 u metwnOyranauen-1,3: cTpoeHue, Ba)KHEHIIHE
XUMHUYECKHUE CBOMCTBa (peakius noaumepusanuu). [lonmydyeHne CHUHTETHYECKOTO
Kay4dyKa 1 pe3UHBI.

AJKHMHBI: COCTaB U OCOOCHHOCTU CTPOCHHUSI, TOMOJIOTHUECKUH psijl. ALIeTHIIEH
— TpPOCTEHIIMHA TpeACTaBUTENb AJIKUHOB: COCTaB, CTPOCHHUE, (U3MUecKHe Hu
XUMHUYECKUE CBOMCTBA (pEakUMM T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TMAPATALINH,
rOpeHus), NOJyYEeHHUE U TPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (U3MUECKHE M XMMHUYECKHE CBOWCTBA
(peakuuu rajoreHupoOBaHUS W HUTPOBAHUA), MOJyYEHUE U TpUMeHeHue. Tonyon:
cocmas, cmpoeHue,  Quauueckue U  Xumuyeckue  ceoucmea  (peakyuu
2Aa102eHUPOBAHUS U HUMPOBAHUS), NoyueHue u npumerenue. TOKCUIHOCTb



apeHoB. ['eHeTuyeckas CBSI3b MEXKIY YIVIEBOJOPOJAMH, NPHHAMJIEKAMIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKM YTrI€BOAOPOAOB. I[IpupoaHbIi ra3 u MOIyTHBIE
HeTsaHbie Ta3pl. HedTh u e€ mpoucxoxaenue. CrnocoObl mepepaboTKu HePTH:
IEPEroHKa, KPEKUHI (TEpMUYECKHI, KaTamuTuueckuil), nuponus. I[IpomykTsl
nepepaboTKku He(TH, UX TPUMEHEHUE B IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIi
yToJib ¥ POAYKTHI €T0 NMEePEPabOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsSI BEIIECTB M HUX MPEBpAIICHUIL:
O3HaKOMJIEHHE ¢ 00pa3liaMHM IJIaCTMACC, Kay4YyKOB U PE3UHBI, KOJUIEKIIUU
«Hedptp» u  «Yromb», MOAEIUMPOBAHHWE  MOJEKYJI  YIJIEBOJOPOIOB U
raJIor€HONPON3BOIHBIX, IPOBEACHUE MPAKTUUYECKON pPabOThI: MOIYYEHHE 3THUJICHA
Y N3y4YEHHE €TO CBOWCTB.

PacuérHrpie 3a1aun.

Bbruncnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (macchl, oOBEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IPOJIYKTA PEAKIMHU 10 MU3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB MU MPOAYKTOB PEAKIIUH).

Kuciiopoacoaep:kamue opraHu4ecKue coeJHHECHUA

[IpenenbHbIE  OQHOATOMHBIE CHHUPTBL. MeETaHON M 3TAHON: CTPOCHHE,
(¢usznyeckue MU XHUMUYECKHE CBOMCTBA (peakUuu C AaKTUBHBIMH METAJUIAMH,
raJIor€HOBOJOPOAaMH, TOpEHHUE), MpuMeHeHue. BoaopoaHbie CBA3M MEXIY
MOJIEKYJIAMH CIIUPTOB. JlelicTBUE METaHOJA ¥ ATAHOJIA HA OPTAHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBHL.  ODTUJICHIJIMKOAbL W  T[JMIEPUH: CTPOCHHE,
¢usznyeckue W XUMHUYECKHE CBOMCTBA (B3aMMOJEWCTBHE CO ILIEJIOYHBIMU
MeTajllaMH, KauyeCTBEHHas PEakUus Ha MHOIOAaTOMHbIE cHUpThl). [lelicTBue Ha
opraHusM 4enoseka. [I[puMeHenue rmiepruHa u dTUICHTIIAKOIIA.

deHon: CTpOeHUE MOJEKYJbl, (U3UYECKME U XUMHUYECKHE CBOMCTBA.
ToxkcuunocTh (peHouna. [lpumenenue denona.

Anbaerugipl U kemouwvl. DopMalbAETH, AaUCTAIBACTHA: CTPOECHHUE,
(¢usnyeckue U XUMHUYECKHE CBOMICTBa (peaklMHU OKHMCIEHUS W BOCCTAHOBIICHUS,
KayeCTBEHHbIE PEAKIINH), TOJyYeHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TIpe/esibHbIe KapOOHOBBbIE KHUCJIOTBL. MypaBbuHas U
YKCyCHasi KHCIJIOTBI: CTpO€HHE, PU3NYECKHEe U XUMHUYECKHE CBOWCTBa (CBOICTBA,
oO1ue A1 Kiacca KUCIOT, peakuus 3TepuuKalim), mojayyeHue U MpuMeHeHue.
CreapuHOBasi ¥ OJICMHOBAsl KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mbljla KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JIeHCTBUE.

Crnoxuble 3¢pupbl Kak NPOU3BOAHbIE KapOOHOBBIX KHUCIOT. [maponus
cinoxkHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonornyeckas

pOJIb KHUPOB.
YrneBonmpl: cocTtaB, KiaccuduKaius — yriaeBojgoB  (MOHO-, 1U- U



nosncaxapuabl). ['oko3a — npocTelmmii MoHOcaxapua: OCOOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3MYeCKHMe M XUMUYECKHE CBOWCTBa (B3aUMOJCHCTBUE C
ruapokcugom Mmeau(ll), oxkucieHue amMmmuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TIIIOKO3bl), HaXOXKJEHHUE B MNPHUPOJAE, NMPUMEHEHHE,
ouonoruueckas poib. otocunTe3. OpyKTo3a Kak H30Mep TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie noaumepsl. CTpoeHrne Kpaxmana u
nemunono3bl.  dusnyeckne W XMMUYECKHME CBOMCTBA Kpaxmaia (THApOJIH3,
KaueCTBEHHAsI PEAKIIUsI C UOJOM).

DKCIEPUMEHTAIbHBIE METOJIbl W3Y4YEHHUS BEIIECTB W HMX TMPEBpPAICHUN:
poBe/IeHHe, HAONIOJICHHE U OMUCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIMPTOB, KAa4ECTBEHHBIE PEAKIMU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHWE 3TaHOJIA
okcunoM Menu(Il)), MHOroaTOMHBIX CHHPTOB (B3aUMOJICUCTBUE TJIMIIEPUHA C
ruapokcuom meau(ll)), anpaernnoB (OKUCICHHE aMMHUAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcumom wmeau(ll), B3aumojelcTBHE Kpaxmalia € HOJIOM),
IPOBEJCHHUE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KUCIIOTHI.

Pacuérnrie 3agaun.

Bbluncnenuss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakuud (Maccel, 00ObEMA,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIM MPOAYKTA PEAKIUHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UJIU MPOIYKTOB PEAKILIUN).

A3oTcoaeprkalue OpraHuuecKiue COeJUHEHUS.

AMUHOKHUCIIOTHI Kak aM(OTEepHbIE OpraHUYecKue coequHeHUus. Puznyeckue
U XMMHYECKHUE CBOMCTBA aMMHOKHUCJIOT (Ha MpuMepe TiauluHa). buonoruueckoe
3Ha4YE€HHE aMUHOKHCIIOT. [lenTuabl.

benku kak nOpuUpOIHBIE BBICOKOMOJIEKYJIApHbIE coeauHeHus. [lepBuuHasd,
BTOpUYHAsE U TPETUYHAs CTPYKTypa O€IKoB. XHUMHUYECKHE CBOICTBa OEJKOB:
TUJIPOJIU3, ICHATypalusl, KAYeCTBEHHbIE peakliy Ha OeJIKu.

DKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W MX MPEBpPaALICHUN:
HaOJII0CHUE U OMHUCAHUE JIEMOHCTPALIMOHHBIX OMBITOB: JA€HATypalus OEJIKOB MpHU
HarpeBaHUM, LIBETHbIE peakuu OEIKOB.

BbicokoMoIeKy IsIpHbIE COCUHEHUS

OCHOBHBIE MOHATHS XWMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
NOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALMHU, CPEAHSIS MOJICKYJIApHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIUHEHUNH —
MOJIMMEPHU3ALIMS U TIOTUKOHACHCAIHS.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHMS BEIIECTB M HUX IPEBPAIICHUIL:
O3HaKOMJIEHHE C 00pa3laMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.

Peanuzanus MeXNpeaMETHBIX CBA3€U IIPYU U3YYEHUU OPraHUYECKONW XUMHUU B



10 xmacce OCYIIECTBISETCS UYepe3 HCIOJIb30BaHUE Kak OOIUX eCTeCTBEHHO-
HAyYHBbIX MOHATHUM, TaK W TOHSATUH, SBISIOMIUXCS CUCTEMHBIMHU JJISl OTIEIBHBIX
PEIMETOB €CTECTBEHHO-HAYUYHOTO LIUKIIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUSA: SBJICHUE, HAYYHBIN (DakT, runoresa,
3aKOH, TEOpHs, aHAIW3, CUHTE3, KiIacCU(PUKALUS, MEPUOAUYHOCTh, HAOIOJCHHE,
U3MEpEeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHHE.

®duszuka: wmaTepus, OSHEpPrus, Macca, aToM, DOJEKTPOH, MOJIEKyJa,
DHEPTeTUYECKU ypPOBEHb, BEIIECTBO, TEIO, OO0BEM, arperaTHoe COCTOSIHHE
BelIECTBA, GU3MUECKUE BEIMYUHBI U €IMHULIBI UX U3MEPEHUS.

buonorus: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doToCcHHTE3, OMOJIOTMYECKH aKTHBHBIE BellecTBa (OENKH, YTIJIEBOMbBI, >KUPBI,
(epMEHTHI).

['eorpadusi: MUHEpaABI, TOPHBIC MOPOJIBI, TOJIE3HBIC UCKOMAEMbIC, TOILINBO,
pecypchl.

TexHonmorus: TNHUIIEBbIE NPOAYKTHI, OCHOBBI PAIIOHAIBHOTO IHUTAHMUS,
MOIOIIUE CPEJICTBA, JIEKAPCTBEHHbBIE U KOCMETHYECKHUE MpenapaThl, MaTepuaibl U3
HMCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernvyeckue 0OCHOBbI XUMHUU

XUMUYECKHI 3JeMEeHT. AToM. fnpo aroma, HW30TONBlL. DJIEKTPOHHAs
000J104Ka. DHEPreTHYeCKUe YpOBHH, MOJAYPOBHU. ATOMHBIC OopOWTanu, s-, p-, d-
aneMeHTbl. OCOOCHHOCTH pachpeesieHrs 3JIEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(PUTYpaIIHsi aTOMOB.

ITepunonnueckuit 3axkoH u Ilepronanueckas cucremMa XUMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa. CBs3b NMEPUOINYECKOTO 3aKOHA U Ileprogmdeckon cucTeMbl
xuMuueckux anemeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBONCTB XHUMHUYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJIOXHBIX BEIIECTB MO TPYMIIaM U TEPHOJIaM.
3HavYeHue NEePUOANYECKOTO 3aKOHA B Pa3BUTHHU HAYKHU.

Ctpoenue BemiecTBa. XHMHUYECKas CBsA3b. BuUIbl XUMHUYECKOW CBS3U
(KoBaJICHTHasi HEMOJSIpHAs W TOJspHAas, WOHHAs, MeTaumueckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJICHTHOW XHUMHYECKOM CBsi3M (OOMEHHBIA U  JIOHOPHO-
aKienTopHslii). BomoponHas cBs3b. BalleHTHOCTb. DNEKTPOOTPULIATENHHOCTD.
Crenenb okuciieHus. IoHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJIEKYJSIDHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMS.  3aKOH
MIOCTOSIHCTBA COCTaBa BENMIECTBA. THUIbI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTD



CBOMCTBA BEILECTB OT TUINA KPUCTAIIINYECKON PEIIETKHU.

[TonsiTie 0 aucnepcHbIX cuctemax. VICTMHHBIE W KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10JIs1 BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHEHUH. Howmenknartypa
HEOPraHMYECKUX BeEIIEeCTB. ['eHeTuyeckas CBsI3b HEOPraHWYECKUX BEIIECTB,
MPUHAIIEKAIUX K PA3JIUYHBIM KJIACCaM.

Xumudeckas — peaknus. Krnaccupukamuss — XUMHUYECKHX — PEakIuid B
HEOPraHWUYECKOM M OPraHWYECKON XMMHUHU. 3aKOH COXPAHEHHUS MacChl BEILECTB,
3aKOH COXPAHEHUS U MPEBPALLIECHUS SHEPTUN NPYU XUMUYECKUX PEAKIUSX.

CKopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iHuHbIX (akTopoB. OOpaTUMBbIC
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUAIONIME HA COCTOSHHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiautuueckas nucconuanus. CuiabHbIe U ciiadblie AneKTposnThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCINTETBHO-BOCCTAHOBUTEIIBHBIEC PEAKIINH.

DKCHEPUMEHTAIbHBIE METOJbl H3YyYEHUS BEHIECTB M HX MPEBPAIICHUM:
neMoHcTpauusa Tabmun «Ilepuonnueckas cucreMa XxuMuyeckux 3neMeHToB [, U.
MenneneeBay, M3ydeHUE MOJENICH KPUCTAJUIMYECKUX PEIIETOK, HAOJIOJECHUE U
OMKCaHUE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OIBITOB (pa3ioKEeHUE MEePOKCUIA
BOJIOPOJiAa B MPUCYTCTBUM KATAIM3ATOPA, ONPEAEICHUE CPEIbI pACTBOPOB BEIIECTB
C TIOMOIIBIO YHHUBEPCAJIBHOTO HWHJUKATOpa, PEAKIUU HOHHOTO OOMEHa),
MPOBEJICHUE TTPAKTHUUECKON paboThl «BiusHue pa3InuHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKOU pEaAKLIUN.

PacuérHble 3anaum.

Pacu€tel 10 ypaBHEHUAM XUMHYECKUX pEaKklud, B TOM YHUCIIE
TEPMOXUMHUYECKHUE PACUYETHI, PACUETHI C MCIOJIb30BAHUEM IIOHATUS «MaCCOBas
JIOJISI BELIECTBAY.

Heoprannuyeckasi xummust

Hemerannel. Ilonoxkenne HemerauioB B llepuomndeckon  cucrteme
xuMuueckux syeMeHToB J[. M. MenzaeneeBa ' 0COOCHHOCTH CTPOCHHS aTOMOB.
®dusznyeckue CBOWCTBA HEMETAUIOB. AJIIOTPOIHUS HEMETa/UIOB (Ha MpUMeEpe
KHCJIOpO/a, cephbl, hocdhopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAaKHEHIIMX HEMETAJUIOB (TajoreHOB, CEphl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) W WX  COCNUHECHMA  (OKCHIIOB,
KHUCJIOPOACOIEPKAIUX KUCIOT, BOAOPOAHBIX COSTUHEHHUIN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COCIMHEHUM.

Meramisl. [lonoxxenue meraiuioB B llepuoanueckon cucremMe XUMUYECKUX
sanemeHToB [[. . MengaeneeBa. OcOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000J0UYEK
aToMoB MeTayuioB. O0mue pusznueckrue cBorcTBa mMeTauioB. CrulaBbl METAJLIOB.



DNEeKTPOXUMHYECKHUI Pl HAIPSKEHUN METaJIOB.

XUMUYECKHE CBOMCTBA BAaXKHEWINMX METAUIOB (HATpUM, Kadui, KaJblUM,
MarHui, almiOMUHUN, IUHK, XPOM, KEJIE€30, MEJIb) U UX COCTUHCHUM.

OO6mue crnocoObl noxydeHus: MetauioB. [IpuMeHeHre MeTalioB B OBITY U
TEXHHKE.

OKCINEpUMEHTAIbHBIE METOJBl HM3Yy4YEHHUS BEIIECTB W UX MPEBPALLICHUI:
M3YUYCHHE KOJUICKIUU «MeTalibl U CIUIaBb», OOpa3lioB HEMETAJUIOB, PEICHHE
OKCIIEPUMEHTAILHBIX 3a7a4, HAOMIOJCHWE W OMHCAaHUE JIEMOHCTPAIIMOHHBIX H
Ja00pATOPHBIX OMBITOB (B3aUMOJCHCTBHE THIPOKCHIA AIFOMHUHUSI C PACTBOPAMHU
KHUCJIOT U IIeJI0UeH, KaUYeCTBEHHBIC PEaKIIUU Ha KATHOHBI METAJLJIOB).

PacuérHble 3anaum.

PacuéTtel mMacchl BemiecTBa WM 00BbEMaA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WM O0bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pac4€Tbl Macchl (00bEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO
U3 BEILECTB UMEET IPUMECH.

XUMHUSA U )KU3HD

Ponp xuMun B 00ECIEUEHUM SKOJOTUYECKOU, YHEPTeTUUECKON U MHUILEBOU
0€30IMacHOCTH, Pa3BUTHM MeIUUMHBL. [IOHSITHE O HAy4YHBIX METOJIaX IMO3HAHUs
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpeacraBnenuss 00 OOMMX HAy4YHBIX MPUHIMIAX TPOMBIIUIEHHOTO
IIOJIy4YE€HUS BaXKHEUIINX BEILIECTB.

UenoBek B MHpPE BEUIECTB M MATEPUAIOB: BAXKHEHIINE CTPOUTEIBHBIE
MaTepuasnbl, KOHCTPYKIIMOHHBIE MaTEpUaIbl, KpacKu, CTEKJIO, KEpaMHUKa,
Marepuanbl JJs JJIEKTPOHUKH, HAHOMATEPUAIIbI, OPTaHUYECKUE U MHUHEPAJIbHBIC
yI0OpeHus.

XuMHST U 3J0pOBBE YEJIOBEKa: ITpaBUia MCIIOJIb30BaHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuia 0€30MaCHOr0 UCMOJIb30BAHUS MPENapaToB OBITOBOM XUMHUHU
B IMOBCETHEBHOM KU3HU.

MexnpenMeTHbIE CBSI3H.

Peanuzanmss  MEXNpeIMETHBIX  CBsi3e MpPU  M3YYCHUM  OOmIed |
HEOpPraHW4YeCKOW XUMHUU B 11 Kiacce OCyIIeCTBISETCA YEPE3 MCIOIb30BAHUE KaK
OOIIMX EeCTeCTBEHHO-HAYYHBIX TOHSATHUM, TaK U TOHATHM, SIBJISIOIIMXCS
CHUCTEMHBIMU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TOHSATHSA: HAy4YHBIH (PakT, TMIIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHUHTE3, KiaccuuKaius, TEPUOJUIHOCTh, HAOJIIOIEHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SBJICHUE.

®dusuKa: MaTepus, SHEPTUs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKU YPOBEHb, BELIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (M3MUECKUE BEIMYMHBI M CAUHUIIBI HX



U3MEPEHUs, CKOPOCTb.

buonorus: kierka, opraHusM, OSKOCHUCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OPTraHU3ME.

['eorpadus: MuHEpasbl, TOPHbIE MOPOABI, MOJE3HbIE UCKOMAEMbIe, TOIUIHBO,
PECYpCHI.

TexHonorus:: XUMU4ecKas MPOMBIIUIEHHOCTh, METAJUTYPrHsi, TPOU3BOJCTBO
CTPOWTENBHBIX MAaTEPHAJIOB, CEIBCKOXO3SMCTBEHHOE MPOM3BOJICTBO, ITHIICBAs
NPOMBINIICHHOCTh,  (papMmareBTHYecKass  MPOMBIIUICEHHOCTh,  IPOU3BOICTBO
KOCMETHYECKHUX TpenapaToB, IPOU3BOACTBO KOHCTPYKLMOHHBIX MAaTepHAJIOB,
AIIEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IVNTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHUN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauMBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOEHUS
oOyJaronMMucss MpOrpaMM CpeaHero oo6iero o0pa3oBaHus (JIMYHOCTHBIM,
METalpeAMETHbIM W IpeAMETHbIM). HaydHo-meTonuyeckoil OCHOBOM  Jid
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS IPOrPAMM CPEIHEr0 OOILEro
00pa3oBaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXOI.

B cooTBeTrcTBUM C CHUCTEMHO-JIEATEILHOCTHBIM TMOJIXOJIOM B CTPYKTYpeE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHUS IpeaMeTa «XHMHs» HAa YPOBHE CPEIHETO
00111er0 00pa3oBaHusl BbIJCIEHBI CICAYIONINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOIUMUCS POCCUUCKOM TPaKJaHCKOM HUIECHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIM4KM€ MOTUBALIUU K 00YUYEHUIO;

LEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JTUYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUECKUX TPAAULIMI 0a30BOM HAYKH XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYyYarolIMXCsl PYKOBOJACTBOBAaThCS B CBOEH
JEeATEIbHOCTH LEHHOCTHO-CMBICIOBBIMH YCTAHOBKAMH, MPHUCYLIMMU IIEJIOCTHOU
CUCTEME XMMHYECKOTO 00pa30BaHus;

HaJIMYUE MPABOCO3HAHMSI SKOJIOIMUECKON KYJIbTYphl U CHOCOOHOCTH CTaBUTH
LEJIU U CTPOUTD KU3HECHHBIE TIUIaHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHMS MpeaMera «XUMHUsS» JOCTUTAIOTCA B
€IVMHCTBE YYEOHOW M BOCIMTATEIBHON JEATEIbHOCTH B COOTBETCTBUU C
I'YMaHHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMHU, JyXOBHO-HPABCTBEHHBIMU LIEHHOCTAMHU
U WJeaJaMd POCCHMCKOro Tpa)<IaHCKOro OOIIEeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMHd W MpaBWIaMH  TOBEIEHHUS,  CIOCOOCTBYIOILIMMHU  MpoIleccam
CaMOMNO3HAHUs, CaMOPA3BUTHUS M HPABCTBEHHOI'O CTAHOBJEHUS JIMYHOCTU
00yyJaroImuxcs.

JInyHOCTHBIE pE3ydbTaThl OCBOCHUS TMpeaMera «XHUMUS»  OTpaxkaroT
c(OPMUPOBAHHOCTh OMNBITa MO3HABATEIIbHOM M MPAKTUYECKOW JesITeIbHOCTU
oOyyaromuxcst Mo peajln3aluy MPUHIATHIX B 0OIECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaIaHCKOT0 BOCTIMTAHNS:

0CO3HaHUsl 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00S3aHHOCTEM,
YBAKEHUS K 3aKOHY U ITPABOMOPSIIKY;

NPEACTABICHUS] O COLMAJIBHBIX HOpPMax U IMpaBUjaX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW MAESATENbHOCTH TPU CO3JIaHUU



y4eOHBIX MPOEKTOB, PEIIEHWN y4eOHBIX M TO3HABATEIbHBIX 3a/a4, BHITIOJHEHUU
XUMHUYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryYMEHTBI JIPYTUX NIPU aHAIU3€ PA3JIMUHbIX BUJOB yUeOHOU NEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHUSI:

[IEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY W HAay4YHOMY HAaCIEIUIO
OTE€YECTBEHHOMN XHMUM;

YBaXEHUSI K TPOLIECCY TBOpPYECTBA B 00JIACTH TEOPUU M TMPAKTHUECKOTO
NPUMEHEHUS XUMHH, OCO3HAHMS TOTO, YTO JOCTHXKEHMSI HayKU €CTh pe3yJIbTaT
JUIMTENbHBIX ~ HAOJIOJAEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIIBHBIX  IMOWCKOB,
MIOCTOSIHHOTO TPy/a YYEHBIX U IPAKTUKOB;

WHTEpEeca M T03HABATEIbHBIX MOTHUBOB B TMOJYYEHHH M TOCIEAYIOIIEM
aHaju3e MHQpOpMAIUU O MEPEIOBBIX JTOCTUKEHUSIX COBPEMEHHOW OTEUECTBEHHOM
XUMUH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCTINTAHMS

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAaIlMH, CBSI3aHHBIC C XUMUYECKUMU SIBICHUSIMU,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEACHUE M IOCTYIKM CBOMX TOBapUIIEH C
NO3UILIMII HPABCTBEHHBIX W IPABOBBIX HOPM U OCO3HAHUE IMOCIEACTBUM ITHX
MOCTYTIKOB;

4) hopMHUPOBAHUSI KYJILTYPbI 310POBbSI:

MOHMMAHMUSl LIEHHOCTEH 3J0pOBOTO M Oe3omacHoro oOpasza IKU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DM3HMYECKOMY U
IICUXUYECKOMY 3]I0POBBIO;

COOMIO/IeHUsT TIpaBUiI O€30MacHOr0 OOpalleHusi ¢ BEHIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

MOHMMAHUSl [EHHOCTH TPaBWI WHAUBUIYAJIBHOTO U  KOJUIEKTUBHOTO
0€30macHOro MOBEICHUS B CUTYAIUSX, YTPOXKAIOUIUX 30POBBIO U YKU3HU JIHOJICH;

OCO3HAHMS TIOCIEJCTBUN W HENPHITHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TpyA0BOr0 BOCIIUTAHUSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  Y4eOHO-HCCIEIOBATEIbCKOM
JeSATebHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPUECKOW W  JIPYyTrUX  BUJAX
NeATEIIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3aaad
COIIMAJILHOM HAIPaBJICHHOCTH (B paMKax CBOETrO KJIacca, IIKOJIbI);

MHTEpeca K MPAaKTUIECKOMY M3YYEHHUIO Tpodeccuil pa3inyHOTO pojia, B TOM



YHUCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMUMU;

YBAXKEHUS K TPYLY, JIIOIAM TPyAa U pe3ysibTaTaMm TPYIOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOpPY MHAMBUIYATbHON TPACKTOPUHU
oOpazoBanusi, Oyayiei npodeccuu U peaau3alud COOCTBEHHBIX >KMU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHU, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0J10rHYeCcKOr0 BOCITUTAHUSI:

HKOJIOTHYECKHU 11€JIeCO00pPa3HOr0 OTHOIIEHUS K MPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU HA 3€MIIE;

NOHUMAaHUsl TJIOOAJBHOTO XapakTepa 3KOJIOTMYECKUX MpoOiieM, BIUSHUSA
OKOHOMHUYECKHUX ITPOLECCOB HA COCTOSIHUE IIPUPOJHOM U COLUAIIBHOM CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJIB30BAaHUS JOCTIDKCHUM XUMHUHU IS
pEIIeHUsI BOIPOCOB PAMOHAIIBHOTO MPUPOIOIIOTIB30BAHUS;

AKTUBHOTO HENPUATHS JACHUCTBUW, MPUHOCIIIMX BpEI  OKPYKAIOLIEH
IPUPOAHON cpejie, YMEHHsSI TPOTHO3UPOBATh HEOJIArOMPUATHBIE IKOJOTHYECKUE
IIOCJICACTBUS MPEANPUHUMAEMBIX JEUCTBUN U IPEAOTBPALLATD UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUYECKOIO MBILUICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OTIbITa JEATETbHOCTH JKOJIOTUYECKOU HaIPABJIECHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCSI UMM B MO3HABATEIILHONM, KOMMYHUKATHUBHOW W COLUAIBHOMN
IIPaKTUKE, CIOCOOHOCTM M yMEHUS AaKTUBHO MPOTUBOCTOSTH UACOJOTHUU
xemodoouu;

7) HEeHHOCTH HAYYHOTO MO3HAHMSA:

c(hOpMUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHUsl CHeNU(PUKA XUMHH KaK HayKd, OCO3HaHUA €€ pojau B
GbopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIILICHUS, CO3/IaHUM IEJIOCTHOTO
MpPEJCTaBICHUS 00 OKPYKAIOIIEeM MHUpPE Kak O €IMHCTBE MPUPOJLI U 4YeIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH TPOoOJIeM COXpaHEHUs
IIPUPOJHOTIO PABHOBECHS,

yOEeXKIEHHOCTH B 0CO0OM 3HAYUMOCTHM XUMHUHU JUIsl COBPEMEHHOM
UUBWIN3AIMA: B €€ TYMAaHUCTUYECKOW HAIPABIECHHOCTA W BaXHOW pOJU B
CO3JJaHUU HOBOW 0a3bl MaTepUaAIbHON KYJIbTYpPbl, PEIICHUU TJIOOAIBHBIX MPOOIeM
YCTOMYMBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, DHEPIeTUUYECKOM, NMUIIEBOU U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTHU MEIUIIMHBI, 00ECIEUYEHUU YCIOBHMA
YCHENIHOTO TpyJda M OKOJOTUYECKH KOM(OPTHOM IKUZHM KaXKIOTO UJIeHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJOB
MMO3HAHUS, UCTIOIh3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOJIh30BaTh
MoJTyJaeMbl€ 3HAHUS JIJIsl aHAIU3a U OOBSICHEHUS SIBIICHUN OKPYXKAIOIIETO0 MUpa U



MPOUCXOSAIINX B HEM MU3MEHEHUH, YMEHHUS JIeaTh 000CHOBaHHbBIE 3aKIIOUEHUS Ha
OCHOBE HAy4HbIX (AKTOB M UMEIOIIMUXCS JAaHHBIX C IEJbI0 MOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIbHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUS IS
perieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeCca K MO3HAHUIO U UCCIIEA0BATEIBCKON IEATENBHOCTH;

TOTOBHOCTM M CIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3OBaHHMIO H
caMo00pa3oBaHUIO0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHUM 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOCHHOCTSIM TpyZa B Pa3lMYHBIX cdepax MpodhecCHOHaTLHON
NEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDHI

MertanpenMeTHbie pe3yJbTaTbl OCBOCHUSI YUEOHOTO MpeaMeTra «XUMHs» Ha
YPOBHE CpeHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HaYMMBbIE JUISL dbopmupoBaHus MHPOBO33PEHUSA oOy4Jaronmxcs
MEXIUCIUTUTMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAYYHbIE MOHSATHUS, OTPAXKAIOIINE
LEJIOCTHOCTh HAay4YHOM KapTUHBI MHpa U cOeudUKYy METOAOB IO3HAHMUS,
UCIIOJb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEUIECTBO, SHEPTruUs, SIBIICHUE,
npolecc, CUCTeMa, Hay4YHbI (hakT, MPUHIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIC0OBAHNE, HAOIIOJICHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCAJIbHbIC y4eOHbIE NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

pEryJIsITUBHBIE), o0ecreynBaome dbopmupoBaHue (GyHKLIHMOHAIBHOM
TPaMOTHOCTH M COIMATEHOW KOMITETEHIINH 00YJarOIINXCs;
CIOCOOHOCTD oOyyaromuxcst UCIIOJIb30BaTh OCBOCHHBIE

MEXAUCIIUTUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHHBEPCAIbHbIE y4eOHbIE
JEUCTBHUS B ITI03HABATEIBHOU U COLMAIIBHON ITPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU UM  PETYISTUBHBIMHU
JNEUCTBUSIMU.

OBaanenne YHUBEPCAJIbHbIMHU yueOHbIMH NMO3HABATEJILHBIMU
AeHCTBUAMM:

1) 6a30BbBIE JJOTHYECKHE TeHCTBHSA:

CaMOCTOSITeILHO  (hopMynMpoBaTh U aKTyaIM3UpoOBaTh  MOpoOJeMy,
BCECTOPOHHE €€ paCCMaTpPUBATh;

ONpEeNeNATh LENU ACATEeNbHOCTH, 3aJlaBasi HapaMeTpbl U KPUTEPUU UX
JOCTHKEHUS, COOTHOCHUTD PE3YJITATHI IEITEIBHOCTH C TOCTABICHHBIMHU LIEISMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISITh XapPaKTEPHbIE MPU3HAKU MOHSATUM M YCTAaHABJIMBATH MX B3aUMOCBS3b,
HCIIO0JIb30BaTh COOTBETCTBYIOIINE TTOHATHS JIJIs1 OOBSICHEHUS OT/IEIbHBIX (PAKTOB U



SIBJICHUIM;

BEIOMPATh OCHOBAaHWUS W KPUTEPHH I KIaCCU(PUKANHMKM BEIIECTB U
XUMHUYECKUX PEAKIIUN;

yCTaHaBJIMBaTh IPUYMHHO-CJICACTBEHHBIC CBSI3U MEXIYy HM3y4aecMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHUE pPacCyXJeHUs (MHAYKTUBHBIC, JICAYKTHUBHBIC, IIO
AQHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTH W TPOTHBOPEUYHS B PacCMaTPUBAEMBIX
SBJICHHSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKITFOUCHUS,

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YyeMble B XUMUHM CUMBOJUYECKHUE
(3HaKOBBIE) MOJCIH, MPEOOPA30BHIBATH MOJIEIbHBIE TTPEACTABICHUS — XUMHUYECKUM
3HaK (CHMMBOJI) JJIEMEHTa, XHUMHYecKas (opmyina, ypaBHEHHE XHUMUYECKOM
peaKknuM — TPU PEIMICHWH Yy4eOHBIX TO3HABATEIBHBIX W TPAKTHYCCKUX 3ajad,
MIPUMEHSATh Ha3BaHHBIC MOJICIbHBIC TIPEACTABICHUS IS BHISIBICHUS XapaKTEPHBIX
IPU3HAKOB M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCJIEI0BaTEIbCKHE AeliCTBHS:

BJIAJCTh OCHOBAaMH METOJIOB HAyYHOTO TO3HAHHUS BEIICCTB M XUMHYECKUX
peaKkuui;

dbopMyIUpOBaTh LEIN U 3a1a4U UCCIIEI0BaHUs, UCTIOIb30BATh MOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYIMpPOBAaHHBIE BOIPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI I (DOPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKJICHUN;

BJIAJCTh HAaBBIKAMH CaMOCTOSATEIBHOTO TUIAHUPOBAHUS W TPOBEICHUS
YYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOJATh 32 XOJ0M
mpolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynibTaT, (OpMyIHpPOBATH
000011IeHNsT ¥ BBIBOJIbI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJITATOB UCCIIEIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBIN OTYET O MPOJICIAaHHON padoTe;

npuoOpeTaTh ONbIT YYEHHUYECKOW HCCIEOBATENbCKOM M MPOEKTHOU
JESATEeIbHOCTH, TMPOSIBIATH CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOWCKY METOJIOB pEIICHUsI MPaKTUYECKHX 3a7ad, MPUMEHEHHUIO Pa3JIMYHbIX
METOJI0B TTO3HAHUSI.

3) pa6oTa ¢ uHpopMaIHeii:

OPHUEHTHUPOBAThCS B Pa3IMYHBIX HMCTOYHUKAX WHPopManuu (HaAy4dHO-
MOMyJIsipHAsl JIMTepaTypa XWMHYECKOTO COJICpKaHUsS, CIPABOYHBIC TOCOOUS,
pecypcbl HTepHeTa), aHaMM3UpOBaTh MHPOPMAIIUIO PA3THYHBIX BUIOB U (HOpM
IIPEICTAaBIICHNUS, KPUTHYECKH OLICHUBATh ed JIOCTOBEPHOCTh u
HETIPOTUBOPEYHBOCTb;

bopMyIMpOBaTh 3aMPOCHl U MPUMEHSATH PA3JTUYHBIE METOJbI MPU TIOUCKE H
orbope wuHbOpMAIMK, HEOOXOAMMOW IS BBIMOJHEHUS Y4YeOHBIX 3a7ad
OIPEAECIEHHOTO THUIIA;



npuoOpeTaTh OIBIT HCIHOJB30BaHUSA HWH(GOPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3THUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAaJbHYIO  (OpMy  TpeICTaBICHHUS
uHpopManuu (cxemsl, TpaduKH, AUArpaMMbl, TaOIHIIBI, PUCYHKH U JAPYTHE);

UCIIOJIb30BaTh HAY4YHBIM S3bIK B KayecTBE CpEICTBA IMpu paboTe ¢
XUMUYECKON uHOpMaIMel: MPUMEHATh MEXKIpEaMETHbIe (pu3nueckue Hu
MaTEMaTUYECKNUE) 3HAKU U CUMBOJIbI, POpMYIibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCIIONB30BaTh W MPEeoOpa3oBBIBATh 3HAKOBO-CHMBOJIUYECKHE CPEICTBa
HaTJISTHOCTH.

OgiaeHue yHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU J1€CTBUSIMM:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCY>KJIaeMOI TeMbl B XOJI€ AUAJIOTa W/UIn
IUCKYyCCUH,  BBICKa3bIBaTh  HJEH, (OPMYIHpPOBATh CBOM  TMPEIIOKECHUSA
OTHOCHTEIIFHO BBITIOJIHEHUS TIPEIOKEHHOH 3a71a4u;

BBICTYNIaTh C TNPE3EHTALMEN pe3ysbTaTOB I103HABATEIbHOU JEATEIbHOCTH,
HOJyYEHHBIX CAMOCTOSITENILHO UJIM COBMECTHO CO CBEPCTHUKAMH IIPH BBIIIOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONH pabOThl MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, Pealu3alliu yueOHOro MpoeKkTa u (popMyIHpoOBaTH BHIBOJBI
Mo pe3yJabTaTaM NPOBEAEHHBIX HCCIETOBAHUM MyTEM COTJIACOBAHHS MO3UIUI B
X0J1€ 00CyX/IeHNsI 1 OOMEHa MHEHUSMHU.

OBgilaieHHe YHUBEPCAJIbHBIMU PeryJIATHBHbIMHU JAeiCTBUSMM:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBISATh CBOIO I103HABATEIbHYIO
JeSTeNbHOCTh, OMpeAensas e€ Iend W 3a7add, KOHTPOIMPOBAaTh W TIO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH MpPEAJaraéMblii  ajaropuT™M JEHCTBUA TIpH
BBITIOJIHEHUN YYEOHBIX U HCCIEAOBATENbCKUX 3a7a4, BBIOMpaTh Hauboliee
¢ PexTuBHBIN crMocod WX pemeHus ¢ Y4ETOM TMOJYYeHHUS HOBBIX 3HAHUA O
BEIIECTBAX U XUMUYECKUX PEAKITUIX;

OCYUIIECTBJISITh CAMOKOHTPOJIb CBOEU JI€ATEIbHOCTH HAa OCHOBE CaMOaHalIn3a
U CAMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHUS Kypca «OpraHuueckas XHUMUS»
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUH O XHMHYSCKOM  COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHUpPA, pPOJM XUMHUM B T[O3HAHUU SIBIICHUU
npuposibl, B  (GOPMUPOBAHWU MBINUICHUS W KYJIBTYpbl JIUYHOCTH, €€
(byHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM TSI PEIIEHUS TPAKTUYECKHUX 3a/1a4
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U MPUPOJTHOU



cpene;

BJIAJCHUE  CHUCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATa0IINE TMOHATHS (XUMUYECKMH 3JIEMEHT, aroM, 3JEKTPOHHAS
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTh, XUMUYECKAS
CBA3b, CTPYKTypHas (opmyna (pa3BEépHyTas U COKpali€HHas), MOJib, MOJISIpHAs
Macca, MOJSIpHBIA O00BEM, YrIAEpOJaHBIM cKeleT, (QyHKIMOHAlbHAs TpymIa,
paauKai, U30Mepus, U30MEpbl, TOMOJIOTHYECKUI pAJl, TOMOJIOTH, YTJIEBOJIOPOIbI,
KHCIIOPOJ M a30TCOAEPKALIUE COCIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJIIPHBIE COEIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHUSI CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3akoH COXpaHEHHsS MacChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XHMHH; MHPOBO33PEHUYECKHE 3HAHMS,
JeXallhie B OCHOBE IMOHMMAaHUS TNPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKUX
ABJICHUM, (PAKTOJIOTMYECKUE CBEIEHHUA O CBOWCTBAaX, COCTaBe, IOJYYEHUU U
0€30MacCHOM HCIIOJIb30BAHUM BAKHEWIIIMX OPTaHMYECKUX BEIIECTB B OBITY H
IPAKTUYECKOM JESITEIIbHOCTH YEJIOBEKa,

c(hOpMUPOBAHHOCTh YMEHHU BBISBIATH XapaKTEPHbIC MPU3HAKHU TOHSTHUH,
YCTaHABJIMBATh MX B3aWMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHUS MpPU
ONMCAHUM COCTaBa, CTPOCHHUS U IIPEBPAILECHUA OPTraHUYECKUX COECIMHEHMI;

c(hOpPMHPOBAHHOCTh YMEHHM HCIOJIb30BATh XUMHUYECKYIO CHUMBOJUKY IS
COCTABJICHHSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOU, COKPAIIEHHOM)
(GopMyn OpraHMYEeCKMX BEUIECTB U YPABHEHUNM XUMHUYECKUX PEaKLHM,
M3rOTaBIMBAaTh MOJEIH MOJIEKYJ OPraHMYEeCKHMX BELIECTB ISl MIUIIOCTPALMU HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpPMHPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAMICKHOCTh U3YYCHHBIX
OpraHMYeCKMX BEHIECTB II0 MX COCTAaBy M CTPOCHHIO K ONpPEIEIEHHOMY
KJaccy/Tpynmne coeluHeHui (yriaeBOJOpOAbl, KHUCIOPOJI M a30TCOAepIKallue
COCIMHEHHUSI, BBICOKOMOJICKYJISIDHBIE COEIWHEHHUs), JaBaTh MM Ha3BaHUS IO
cucrematnueckoir HomeHkiatype (IUPAC), a Takke NpHUBOAMTH TPUBHAIHHBIC
Ha3BaHUS OTAEJBHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, MPOMNMUJIEH, AallCTHJIEH,
STUJICHTIUKOJb, TIUIEPUH, (PeHON, (opManmbIerull, aneTaibIeTu]l, MypaBbUHAS
KHUCJIOTa, YKCYCHAsi KUCJI0Ta, OJICMHOBAs KUCJIOTA, CTEAPUHOBAsI KUCIIOTA, TJII0K034,
bpyKkTO3a, Kpaxmal, HeJJTI0J103a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS ONPENEISITh BUIbl XUMUYECKOHM CBS3UM B
OpraHUYECKUX COCTUHEHUAX (OJMHAPHBIE U KPATHBIE);

C(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHSITH TMOJOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTAaBa U CTPOCHMS; 3aKOH COXPAHEHHUS MACChl BEUIECTB;

cOpPMHPOBAHHOCTh ~ YMEHHMI  XapakTepu3oBaThb  COCTaB, CTPOEHUE,
(du3nuecKrue 1 XMMUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENEH pa3IMUHbIX



KJIACCOB OPraHWYECKUX BEMIeCTB (METaH, 3TaH, ITWJICH, NPOIWJICH, alleTHUJIEH,
Oyranuen-1,3, metundyranuen-1,3, O€H30J, METaHOJ, 3TaHOJ, ATUJICHIJIMKOJb,
rIIIepyH, (EeHOJ, aleTalbAeTU]l, MypaBbUHAsl U YKCyCHasi KUCIOTHI, TJIIOKO3a,
Kpaxmai, IeJUII0JI03a, aMUHOYKCYCHasl KHCIIOTa), WTIOCTPUPOBATH T€HETUYECKYIO
CBS3b MEXIYy HUMH YPAaBHCHHSIMH COOTBETCTBYIOIIMX XHMHUYECKHX DPEAKIUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POpMYyIT;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOYHUKH YTIJIEBOIOPOIHOTO
Colppsi (He(Thb, MTPHUPOAHBIN Ta3, Yroib), CIOCOOBI HUX TMEpPepadOTKH U
paKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadoTKH;

chOPMHPOBAHHOCTh YMEHHUM MPOBOJIUTH BBIUUCICHUS 1O XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIU IMPOJYKTa
peaKkmuM 10 W3BECTHBIM Macce, O00BEMY, KOJUYECTBY OIHOTO W3 HMCXOIHBIX
BEIIIECTB WJIU TIPOAYKTOB PEAKITHH);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMON 3HAaHMI 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YUYEHUU BEIIECTB U
XUMUYECKUX ABJICHUN (HaOt0/IeHUe, U3MEPEHUE, IKCIIEPUMEHT, MOJICITUPOBAHNUE),
WCIIOJIh30BaTh CHUCTEMHBIE XHMHYCCKUE 3HAHUS I TPHHATHS PEIICHUNA B
KOHKPETHBIX JKW3HCHHBIX CHUTYyallMsIX, CBS3aHHBIX C BEIMIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIO/IaTh TIPaBUIIA MOJIH30BAHUS XUMHUYECKOM
OCYJIOM M J1TabopaTOpHBIM O0OPYJOBAaHMEM, a TakXKe MpaBuiIa OOpalleHUus ¢
BEIIIECTBAMHA B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHHUIO JaOOpaTOPHBIX
XUMHUYECKUX OIBITOB;

cOPMHPOBAHHOCTh yMEHUHN TUUJIAHUPOBATh M BBIMOJHATH XUMUYECKUN
AKCIIEPUMEHT (IIPEBPAIlICHNs] OPTAHUYECKHUX BEIECTB MMPY HArPEBaHUH, MOTyUEHUE
STWJIEHA W U3YYCHHE €ro CBOWCTB, KAUE€CTBEHHBIC PEAKIMU OPraHMYECKUX
BEILIECTB, JICHATypalus OCJIKOB MPU HArpeBaHUU, LIBETHBIE PEAKUUHU OEJKOB) B
COOTBETCTBHUM C TpaBWJIAMH TEXHUKH O€30MMaCHOCTH TIpH OOpalIleHuH ¢
BEIIECTBAMH W J1A0OPATOPHBIM OOOPYJOBAaHUEM, TIPEICTABIATH PE3YIbTATHI
XUMHUYECKOTO OKCIEpUMEHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIINX
peakimii 1 GopMyTUPOBAThH BBIBOIBI HA OCHOBE ITHX PE3YJIHTATOB;

C(OPMHPOBAHHOCTh YMEHUN KPHUTHYECKH aHAIM3UPOBATh XHUMHYCCKYIO
uH(GOPMAITUIO, TOJY4aeMyK0 U3 pa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOMU
uHdopmaruu, aTepuer u apyrux);

chOpPMHPOBAHHOCT, ~ YMEHHH  COONIOAATh  MpaBWia  IKOJOTHYECKHU
1eJIECO00PA3HOTO TOBEACHUSI B OBITY W TPYAOBOW JCSATEIBHOCTH B IEJSAX
COXpaHEHUSI CBOCTO 3J0POBbS M OKPYKAIOIICH TPHPOTHOW Cpeabl, OCO3HABATH
OMACHOCTh BO3JICHCTBHS HA JKHUBBIE OPraHW3MBI OIPEACIIEHHBIX OPTaHUYECKHX
BEIECTB, MOHMMas cMbIici mokazarens [IJIK, mosicHsaTs Ha mpumepax crmocoObl



YMEHBIIICHUSI W MNPEJOTBpPALIEHUS HX BPEIHOrO0 BO3JCHUCTBUSL HAa OPraHU3M
YeJIOBEKa;

JJIs. O0y4YaroUIUMXCsl ¢ OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHUE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJaX IIO3HAHHS BEIIECTB H
XUMUYECKUX SIBJICHUI;

JUISL CIENbIX MW CIHA0OBUASIIMX OOYYaIOIIMXCA: YMEHUE MCHOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYEeCKUuX

dbopmy.
11 KJIACC

[TpenMeTHble pe3ynbTaThl OCBOEHMsI Kypca «OOmas ¥ HeopraHudeckas
XUMUS» OTPAKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUI: O XHUMHYECKOH COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KAPTUHBI MHUpa, POJIM XHUMHU B T[O3HAHUM SIBJICHUU
NpUpoAbl, B (POPMHUPOBAHMU MBIIUIEHUS M  KYJIbTYpbl JUYHOCTH, €€
(YHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIJIsl pelIeHHs] IPAKTUUECKUX 3a]1a4
U 9KOJOrMY4eCKH OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 3/I0POBBIO U MPUPOTHOU
cpexne;

BJIAJCHUE  CUCTEMOM  XMMHUYECKMX  3HAHWM, KOTOpas  BKIIIOYAET:
OCHOBOITIOJIATAIONINE TOHATUS (XMMHUYECKAH 3JIEMEHT, aToM, u3oror, S-, p-, d-
AJIEKTPOHHBIE OpOUTAIM aTOMOB, HMOH, MOJIEKYJla, MOJb, MOJSIPHBIH OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKasl CBS3b
(KoBaJieHTHAas, MOHHAs!, METAJNINYECKasl, BOJIOPOIHAsS), KPUCTATUINYECKAs pelIETKa,
TUIBI ~ XMMUYECKHX  pPEaKUWd, pacTBOp, DIEKTPOJIUTHI, HEDJIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAS JIUCCOLMALMSA, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTb
XUMHUYECKON pPEaKIMH, XUMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
AJIEKTPOJIMTUYECKON JHcconuanuu, nepuoanyeckuid 3akoH Jl. M. Menneneesa,
3aKOH COXPAHEHHUsl MACChl BEIIECTB, 3aKOH COXPAHEHMS W MPEBpALICHUSI SHEPIHU
Py XMMHYECKHX pPEaKUusix), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XUMUH,
MHUPOBO33PEHYECKNE 3HAHUA, JIEKALIME B OCHOBE IMOHMMAHUA NMPUYMHHOCTU U
CUCTEMHOCTH XUMHYECKHX SIBJICHHH, (DaKTOIOrMuecKue CBEICHHS O CBOWCTBAX,
COCTaBe, MOJYyYeHUH U 0€30MacHOM UCIOJIb30BAaHUU BRXKHEUIINX HEOPTaHMYECKHUX
BELIECTB B OBITY U MPAKTHYECKOU JEATEIbHOCTH YEJIOBEKA;

Cc(OPMUPOBAHHOCTh YMEHMI BBISBJISATH XapaKTepHbIE MPU3HAKU TIOHSATH,
YCTaHaBJIMBAaTh MX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOILME MOHITHUS MpPU
ONMCAaHUU HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OPMUPOBAHHOCTh YMEHHM HCIOJB30BaTh XUMUYECKYI0 CHMBOJUKY IS
coctaBieHuss (OpMyJ BEIIECTB W  YpPaBHEHUH XUMHUYECKHX  pEaKIIHi,
cucrematrueckyro HomeHknatypy (IUPAC) u TpuBHanbHbIC Ha3BaHUS OTACIBHBIX



HEOPraHWYeCKUX BeUIeCTB (yrapHblid ra3, YIJI€KHCIbIM ras, aMMHaK, TamiéHas
U3BECTh, HETAIIEHAs U3BECTb, IUTHEBAS COJIA, IUPUT U JAPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN OMPEEIATh BAJICHTHOCTh U CTENICHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEJIMHEHHUSX PA3JIUYHOrO COCTaBa, BUJ XWMHYECKOU
CBsI3M (KOBaJICHTHAsl, HIOHHAs, METAJUIMUECKasi, BOJOPOHAs) B COEAMHEHUSX, THII
KPUCTAJUIMUECKON PEHIETKM KOHKPETHOTO BeEIlecTBAa (aTOMHAas, MOJIEKYJIspHas,
MOHHAs, METAJUIMUECKasA), XapaKTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCJIMHECHUI;

c(OpMUPOBAHHOCTD yYMEHUI yCTaHaBJIMBATh IPUHAIIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBYy K OIpEAENEHHOMY Kiaccy/Tpymie
COEIMHEHUH (TPOCThIE BEUIECTBA — METAUIBI U HEMETAJUIbl, OKCHU/Ibl, OCHOBAHMUS,
KHCJIOTBI, aM(POTEpHbIE TUAPOKCHIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUI PacCKphIBaTh CMbBICI MEPUOJIMYECKOro 3aKoHa /.
N. MeHnaeneeBa u IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOUTYIO, OOBICHUTEIBbHYIO
Y IPOTHOCTUYECKYIO (QYHKIUY;

C()OPMUPOBAHHOCTh YMEHHUI XapaKTEpHU30BaTh 3JIEKTPOHHOE CTPOEHHE
aTOMOB XMMHYECKHX 73yeMeHTOoB 1-4 mepuonoB Ilepuonnyeckoid CUCTEMBI
xuMuueckux syeMeHToB [I. M. MenngeneeBa, HCIONB3ys IMOHATHS «s-, P-, d-
AIIEKTPOHHBIE opouTanm, «QHEPreTHYECKUE YPOBHI, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOWMCTB XMMHMYECKHUX JIEMEHTOB M UX COCIWHEHHUU
1o nepuogam u rpymnmam llepruoaudeckoil CucTeMbl XUMUYECKUX 3J1IeMeHTOB /], 1.
Menneneena;

cOPMHPOBAHHOCTh ~YMEHUW  XapaKTepus3oBaTh (OMHUCHIBaTh)  OOLIUE
XUMUYECKUE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHUE TIE€HETUYECKON CBA3M MEXKIYy HEOPraHW4YEeCKUMU
BELIECTBAMHU C TOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMIA;

c(OpPMHPOBAHHOCTh YMEHHS KIJIACCU(PUIMPOBATH XUMUYECKHUE PEAKIHUH I10
pa3IMYHBIM MpPHU3HAKaM (YUCIY M COCTaBy pPEarupyrollux BEUIECTB, TEIMJIOBOMY
addekTy peaknuu, U3MEHCHHIO CTEIICHEH OKHCIICHHS JJIEMEHTOB, OOpaTUMOCTH
pEeaKlMK, yYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHHMI COCTaBJSATh YPABHEHHS PEAKIMI pa3IMyHBIX
THUIIOB, MOJHbIE U COKPAIIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIIOBUS, TIPU KOTOPBIX 3TH PEAKIIUU UAYT JO KOHIIA;

C(OPMUPOBAHHOCTh YMEHUW MPOBOAUTH PEAKLUUHU, MOATBEPKIAIOLINE
KAUECTBEHHBII COCTaB pAa3JIMYHBIX HEOPraHWYECKHX BEIIECTB, pacCIO3HABATh
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BELIECTB;

cOPMHPOBAHHOCTh ~YMEHUH  pPACKpbIBATh CYHIHOCTb  OKHCIIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKUUN MOCPEICTBOM COCTABIIEHHUS 3JEKTPOHHOrO OajaHca



ITUX PEaKLINM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peaKiuu OT pa3INYHBIX (PAaKTOPOB; XapaKTep CMEIICHUS XUMHUECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHeIIHero Bo3zaeiicTeus (nmpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHUMHUECKHUE IPOLIECCHI,
JeKalMe B OCHOBE IPOMBIIIJIEHHOIO IMOJIyY€HHUsS CEpHOM KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMHUPOBAHHOCTH MPEJACTABICHUNA 00 OOMIMX HAYYHBIX MPHUHIMIAX H
HKOJIOTMYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

C()OPMUPOBAHHOCTh YMEHUH NPOBOJUTH BBIYHUCIEHHUS C MCIOIb30BAaHUEM
IOHATHS «MaccoBas JOJIsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOIIEHUH Ta30B
MPU XUMUYECKUX PEaKIHUsiX, MacChl BEIIECTBA WU 00BbEMA T'a30B IO U3BECTHOMY
KOJIMUYECTBY BEIIECTBA, MACCe WM 00BEMY OJHOTO M3 YYaCTBYIOUIMX B PEaKIUU
BEIIECTB, TEIJIOBOro 3((dexTa peakinu Ha OCHOBE 3aKOHOB COXpPAaHEHHUS MacChl
BEIIECTB, IPEBPALICHUS U COXPAHEHUsI SHEPTUY;

c(OpMUPOBAHHOCTh YMEHHUM COOIIOAATH MPAaBHJIA MOJIb30BAHUS XUMUUYECKON
MoCyIol W JIaboOpaTOpHBIM O0OpPYJIOBAaHMEM, a TaKXKe MpaBuia OOpalleHUs C
BEIIECTBAMH B COOTBETCTBHH C WHCTPYKLIHSMH IO BBIIOJHEHHUIO JaO0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh U BBINOJHITh XUMHUYECKHI
AKCIIEPUMEHT (Pa3iioKeHHE MEPOKCHAA BOJOpOJa B MPUCYTCTBUHU KaTaau3aTopa,
ONpENENeHUE Cpelbl PACTBOPOB BEIIECTB C IOMOIIBI  YHUBEPCAIBHOIO
WHANKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIui,
peakuMy MOHHOTO OOMEHA, KaueCTBEHHbIE PeakUuUu Ha cyibdar-, kapOoHAT- U
XJIOpUJ-aHUOHBI, HA KaTUOH aMMOHHUS, PELIEHUE HKCIEPHUMEHTANbHbBIX 3334 IO
temaM «Metamuibsl» U «HemeTtannel») B COOTBETCTBUM C IpaBUIaMH TEXHUKH
0€30MacHOCTH MpHU OOpallleHHH ¢ BELIECTBAMU U J1a0OPAaTOPHBIM O00OpPYAOBAHHUEM,
NPENCTaBIATh PE3ydbTaThl XUMHUYECKOTO OJKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUN COOTBETCTBYIOLMX peakiuuil U (OpMyJIHpOBaTh BBIBOJBI HAa OCHOBE
ATUX PE3YJIbTATOB;

C()OPMUPOBAHHOCTh YMEHUN KPUTHUECKH AHAJU3UPOBATH XUMHUYECKYIO
UHPOPMAIMIO, TIONYyYaeMyK) M3 pa3HbIX HCTOYHHKOB (CpPEICTBA MacCOBOM
KOMMYHUKau, THTEpHET U IpyTruXx);

chOpPMHPOBAHHOCT, ~ YMEHHH  CcOOMIOAaTh  TpaBWiia  AKOJOTHYECKHU
1eJ1eCO00pa3HOro MOBEACHUS B OBITY U TPYIOBOW JAESITEIBHOCTH B ILEJAX
COXPAHEHHUsI CBOETro 3JI0POBBbS M OKpPYKAIOIIEH MNPUPOAHOM Cpelbl, OCO3HABATh
OITaCHOCTH BO3CHCTBHSI HA KUBBIC OPTaHU3MBI OMPEACIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHATH Ha mpumepax CrnocoObl yYMEHBIICHUS W
NPEIOTBPAICHHSI UX BPEIHOTO BO3ICHCTBUS HA OPTaHU3M YEJIOBEKa;

JUIST OOYYaroIIMXCsl ¢ OTPAaHMYEHHBIMA BO3MOXXHOCTSIMH 3JIOPOBBS: YMEHHE



MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHUS BENIECTB U
XUMHYECKUX SIBJICHUN;

JUISL CIENbIX M CIHA0OBUASIIMX OOy4YalOIIMXCA: YMEHUE HCHOJb30BaTh
penbedHO-TOUEUHYI0 cUcTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHUYEeCKuX

dbopmyi.
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Pa3nea 1.Teoperudeckue 0CHOBbI OPraHN4YecKOi XUMHUH

11
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