


HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMuM Ha YpOBHE CpeJHEro ol1ero oopazoBanus pa3padoTaHa Ha
ocHoBe DenepanibHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpa3oBaHuu B
Poccuiickoit deaeparun», TpeOoOBaHMM K pe3ysibTaTaM OCBOCHHUA (enepanibHON
oOpa3oBaTenbHON MporpamMMbl cpeaHero obmero obpaszoBanus (POIT COO),
npenacraBieHHbIX B DeiepaibHOM roCy1apCTBEHHOM 00pa30BaTENIbHOM CTaHIAPTE
COO, c yuétom KoHuenuumu mnpenonaBaHus y4eOHOro mnpeaMera «XuMus» B
oOpa3oBaTenpHBIX opraHuzanusax Poccuiickoit denepanuu, peanu3yromux
OCHOBHBIE 00pa3oBaTeNbHbIE MPOrpaMMbl, 1 OCHOBHBIX MOJOXKeHU «CtpaTeruu
pa3BuTua BocnuTaHusi B Poccuiickoit denepaumu Ha nepuon Ao 2025 ropan
(Pacnopsxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3pabOTKe MPOrpaMMbl MO XUMHH, K ONpPEAEICHUI0 001Iei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHoro npeamera «Xumus» aiia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHnentyanbabie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJEpKaHusl, pe3yibTaToB OOydeHHs W TpeOOBaHMM K YPOBHIO IOJITOTOBKU
BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHME, MOJIy4a€MOE€ BBIMYCKHUKAMH 00111€00pa30BaTeIbHON
OpraHu3allly, SIBISIETCS HEOTHEMIIEMOW YaCThIO UX 00pa30BaHHOCTH. OHO CITY)KUT
3aBEepUIAIOIIMM 3TAllOM pealii3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE
KJIFOUEBBIX  LIEHHOCTEH, MPUCYIIUX  LEJOCTHOW CHUCTEME  XUMHUYECKOTO
oOpa3oBaHus. OTHU 1EHHOCTH KacalTCs TMO3HAaHUA 3aKOHOB  MPHUPOJBI,
bopMHpOBaHUS MUPOBO33pEHUSI U OOIIEH KyJIbTYypbl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U MPHUPOJHOMN
cpene. Peammsyercs xumuueckoe o00pa3oBaHHME OOYYalOIIMXCS Ha YpOBHE
CpelHero oOmiero oOpa3oBaHUSl CpPEACTBAMU YYEOHOTrO MpeameTa «XuMusy,
COJIep)KaHUE M TIOCTPOCHHE KOTOPOTO OINpPEAEICHbl B MpPOTrpaMMe MO XHUMHH C
y4€TOM Ccreuu(pUKd HAyKH XUMUHU, €€ 3HAYCHUs] B TO3HAHUU MPUPOILI U B
MaTepHaIbHON KU3HU OOIECTBA, a TAKXKe C YUYETOM OOIIMX IEIe W MPUHITUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE€ CHCTEMBl CpPEAHEro  OOIIero
obOpazoBanus B Poccutickoit @eneparuu.

XUMHSI Kak D3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HUIpPAaeT 0co0yi poJib B
COBPEMEHHOW IUBUJIM3ALMK, B CO3JaHUU HOBOW 0a3bl MaTepUambHON KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHpPE Kak O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOT'O COCTaBa OKPYXAIOLIEr0 MHUPA, OCO3HAHMSI B3aWMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTMU PUMEHEHUSI.



TecHO B3aUMOJEHCTBYS C JPYTMMH €CTECTBEHHBIMM HAayKaMmH, XHMUS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U >KM3HH KaxJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHS Kak Hayka
co3uJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIIEBOM, IKOJIOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBSL.

B coorBercTBUM ¢ OOmMMMU MENSIMH U MPUHIUIAMUA CpPEIHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOAUMYI0 MM JJs  BBIPaOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIKYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.
CocrapnsomuMu ~ TpeaMeTa «XUMHsD»  SBIAIOTCA  0a30Bble  KypChl  —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuueckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHHUM MO HEOPraHWYECKON XMMUU (C BKIIOUEHHWEM 3HAHUM U3 00Iel XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YyUYECHHH
npeaMera OO€eCleYynuBaeT BO3MOXXHOCTh PACCMOTPEHUST BCEro MHOrooOpaszus
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepkanus KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K H3YYEHHIO YYeOHOro Marepuajiia U 0O0YCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YypOBHiIX. Tak, B Kypce OPraHMYECKOM XHUMHUHU BEIIECTBA
paccMaTpUBAKOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPECOXMMHUYECKHX U DJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJAOPOJIOB J0 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHMuecKod XUMHM IMOJY4YarOT pPa3BUTHE
chOpMHpPOBaHHBIE Ha YPOBHE OCHOBHOTO 001Iero 0Opa3oBaHUs MEPBOHAYAILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3H, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lon HOBBIM yIJIOM 3peHuUs B TmpeaMere «XuMus» 0a30BOTO  YPOBHS
paccMaTpuBaeTCsl M3YyYEHHBIM Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETUUYECKU MaTepuan | (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOAOJOTUYECKUX MO3UIHUH,



riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o011aromiel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Enunas cucremMa 3HaHUNA O BaXXHEHIIMX BEIIECTBaX, MX COCTaBe, CTPOCHUH,
CBOMCTBax M NPUMEHEHHH, a TAKKE€ O XUMUYECKHX PEaKIUAX, UX CYLIIHOCTH M
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA U TMPUKIAIHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XUMHUHU C
JPYTUMH HayKaMH, PacKpbIBalOT €€ pOoJib B MO3HABATEIbHOM W IMPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY
TBOpYECTBA B 0O0JACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, TOMOTAOT
BBIIIYCKHUKY OpPUEHTHUPOBAaThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBAaTH MHGOPMAILUIO U
OPUMEHATh €€ i1 TOMNOJHEHUs 3HAHWM, pelmeHUs HWHTEIUIEKTYalbHbIX |
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enoM copepxanue yueOHOro
npeaMera  «XUMHsS»  JAaHHOTO  YPOBHS  M3YYEHHMS OPHUEHTUPOBAHO  Ha
(dopMupoBaHUE y OOYyYarOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI ISl TTOHUMAaHMS
¢unocopckux uied, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpraHUYEeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SIBJICHUW MyTEM OSKCIEpPUMEHTA H
pellieHusT MPOTUBOPEUMH MEXAYy HOBBIMU (akTaMHM M TEOPETHUECKUMHU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
TaKxe MpoOJeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbsI, CO3[JaHUsI HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B nuiane peuieHus 3aad BOCHUTAaHUS, Pa3BUTHUS U COLMATIN3ALUUA O0Yy4YarOIIMXCS
IPUHATBIE MPOrPaMMON MO XUMHUHM NOJIXOJBI K ONPEIECICHUIO0 COAEpkKaHUS M
NOCTPOCHUS TpeaMeTa MpeaycMaTpUBalOT (POPMHUPOBAHUE YHUBEPCAIbHBIX
y4eOHBbIX JACUCTBUHM, HMEKIIMX 0a30BO€ 3HAYEHUE [UIsl Pa3JUYHbIX BHJIOB
NEeATEIbHOCTH: PEelIeHus MpoliieM, MoucKa, aHajau3a U 00paboTku MHGOpMALIHH,
HEOOXOJUMBIX ISl MPUOOPETEHUs OINbITa MPAKTUYECKOM M HUCCIEeN0BATENbCKON
NEATEIbHOCTH, 3aHUMAIOIIEN BaKHOE MECTO B MIO3HAHUM XUMUHU.

B nmnpakTtuke mnpenonaBaHHMs XUMUM KaK Ha YpPOBHE OCHOBHOTO OOWIETO
oOpa3oBaHus, TaK U HA YPOBHE CpPETHEr0 00IIero o0pa3oBaHus, MPH ONpeAeICHUN
COJIEpKATEeIbHOM XapaKTEpUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JeSATEIbHOCTH Y€JOBeKa M KaK OJJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXOJ K ONPENENICHUIO LeNed U3y4YeHUs
IpEeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CoryiacHO JaHHOW TOYKE 3PEHUS IVIABHBIMU LIEJIIMU U3yUYEHUS NpeaMeTa « XUMUS»
Ha 6azoBoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTaBJIIIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, B OCHOBE KOTOpPOMU
JeKaT KIIFOYEBBIC TOHATHUS, (YyHIAMEHTAIBHBIC 3aKOHBI U TCOPUU XWMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U MOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX IMO3HAHMS
BCIIECTB M XUMWYECKUX pEaKIuii, HEOOXOMMMBIX [JIsi MPUOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIUX MECTO B MPUPOJIC, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMPaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTuMm, cojaepxkaTenbHas XapaKTepUCTUKa IeJied W 3a/ad U3y4eHUS
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
MpErNolaBaHu  XUMHH B OOJNIbIIEH  CTENMeHW OTAAETCS  MPEATNOYTCHUE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUs OOYy4YEeHUs, OPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0O0IIE00pa30BaTEIbHON OpraHU3alliy, BJIQJICIOIIET0 HE
HAaOOpOM 3HaHWH, a (YHKIMOHATHHOW TPAMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W MPUMEHCHHS WX B PEaTbHOMW KU3HU
JUTSL pEIIEHUs TTPaAaKTUYECKHUX 3a]1a4.

B cBsi3W ¢ ATUM TIpU U3YYEHUHM TpeIMeTa «XUMHs» JIOMUHUPYIOIIEe 3HAYCHUE
MpUOOPETAIOT TAaKUE LIETU U 3a]]a4H, KaK:

amanranus OOyJaromMXCs K YCIOBUSM JTWHAMHYHO PAa3BUBAIOIIETOCS MHPA,
bopMHpOBaHWE  WMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBS3AHHBIX C BEIIECTBAMHU M HX
MIPUMEHEHUEM;

dbopmupoBaHUe y 00y4arOIUXCS KIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETCHITUN),
UMCIOINX YHUBEPCATBLHOC 3HAYCHHUE [UIS PA3JIMYHBIX BHIOB JIEATCIHLHOCTH:
perieHus: mpoosieM, TOWCKa, aHaM3a U 00padoTKM MHGOPMAINH, HEOOXOIUMBIX
JUIS IPUOOPETEHHS OTbITa ACSTEIHPHOCTH, KOTOpas 3aHUMAET Ba)XXKHOE MECTO B
MO3HAHUH XMMHH, a TaKKe JJI OILIEHKH C TIO3UIMA YKOJIOTHUECKON 0€30macHOCTH
XapaKTepa BIUSHHS BEIICCTB M XUMUYCCKUX MPOIECCOB HA OPTaHU3M YeJIOBEKA U

IPUPOAHYIO CPENY;



pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, HWHTEIUICKTYyadbHBIX M TBOPYECKUX
CTIOCOOHOCTEH 00YJarOIIMXCsl: CIIOCOOHOCTH CaMOCTOSITEIbHO PUOOPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMH, UCTIOIH30BAThH
COBpEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJIIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KaAHMS;

dbopMUpOBaHHE W Pa3BUTHE Yy OOYYAIOMIMXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIUICHUSI, HAOII0IaTEIBHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPBhIE OCOOCHHO
HEOOXOJWMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWW W TIPOBEICHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy  oOydamommxca  yOexKIAEHHOCTH B T'yMaHUCTUYECKOH
HAIPaBJICHHOCTU XUMHH, €€ BaXHOW pPOJM B PEIICHUM TJIOOAIBHBIX MpobieM
palMOHANBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUS K TIPHUPOJC W CBOEMY 3I0pPOBHIO, a Tak)Ke NPHOOPETCHHS OIbITa
WCIIOJIb30BAHUSI TOJMYYEHHBIX 3HAHUM I TPUHATHS TPAMOTHBIX PEHICHUN B
CUTYaIIHsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydeOHOM r1utane cpeaHero oOmiero o0pa3zoBaHus MpeaMeT «XuMus» 0a3zo0BOro
YPOBHSI BXOJWT B COCTaB TIpeAMETHONM obOmact «EcTecTBEeHHO-HAYYHBIC
MIPEIMETBD).

OO01iee 4uCIO YacoB, OTBEAEHHBIX JUIsI M3YyUYEHUS XUMHUH, HA 0a30BOM YpPOBHE
cpeaHero ooOmiero oopaszoBaHus, cocrapiseT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

[IpenMeTr OpraHMYecKOM XUMHUHU: €€ BO3HMKHOBEHHE, Pa3BUTHE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE TONI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpPraHMYECKUX BelecTB. ['omMonorus, wu3omepusa. XUMUYECKas CBA3b B
OpPraHUYECKUX COCIMHEHUAX — OJUHAPHBIC U KPATHBIE CBSA3H.

[IpencraBienne o kinaccudukaluu opraHuyeckux BemnlecTB. HomeHkiatypa
OpraHMYECKUX COCJUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.
OKCIIEpUMEHTAIBHBIE  METOJbl H3YyYEHHUS BEIIECTB W UX IPEBPALICHUM:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BEUIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJECHUE WU
ONMCAHNE JEMOHCTPAIIMOHHBIX ONBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuM (IUJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoaopoast

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUN psifl. MeTaH U 3TaH — NpOoCTEUIlIne
OpEICTaBUTENIN aJKaHOB: (U3NYECKME U XHMMHUYECKHE CBOMICTBa (peakuuu
3aMEILEeHUs U TOPEHNUS ), HAXOXKICHUE B IPUPOJIE, TOITYUCHUE U IPUMEHEHHE.
AJIKEHBI: COCTaB M CTPOCHHE, T'OMOJOTHYECKUH PAA. OTWIEH M NPONWIEH —
OpocTeilline NPEACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHE CBOMCTBA
(peakiuu  THAPUPOBAHUS, TAJOTCHUPOBAHUA, THUAPATAIMHA, OKHUCICHUS W
MOJINMEPHU3ALINH ), TOTyYEeHUE U TPUMEHEHHE.

Ankanuensl: Oyrtanuen-1,3 u wmetunOyraauen-1,3: cTpoeHue, BaKHeUIIne
XUMUYECKHE CBOWCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, FOMOJIOTMUECKUN PsiA. ALIETUICH —
NPOCTEUIIMN TPEJICTABUTENIb AJIKWHOB: COCTaB, CTpOEHUE, (U3NYECKHe U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apensl. beH3on: cocraB, cTpoeHHe, (PU3MUECKHME M XUMHUYECKHE CBOWCTBA
(peakiuu raJjoreHMpOBaHMsI U HUTPOBAHUSA), NTOJIYYEHUE U NMPUMEHEHUE. T01yon:
cocmae, cmpoeHue, ¢uauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOJyYyeHue U npumereHue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, TPUHAMICKAIUMH K
Pa3JIMYHBIM KJIaccaM.

[IpupoaHbIe UCTOYHUKHU YIIIeBOAOPOIOB. [Iprpoanblil ra3 u nmomnyTHbie HEDTIHBIC
razel. Hedte u e€ mpoucxoxaenue. CrocoObl mepepaboTku He(TH: TEeperoHKa,
KPEKUHI' (TEPMUYECKUN, KaTAIUTUYECKHil), muposnn3. IIpoaykTel mepepaboTku
He(THU, MX MPUMEHEHHE B MPOMBIIIJICHHOCTH W B ObITy. KameHHBI yromnb u
MPOJYKTHI €r0 MepepadoTKU.

OKCIIEpUMEHTAJIbHBIE METOJbI HM3YyYEHUSI BEIIECTB U UX IPEBPAICHUIL:
O3HAKOMJIEHME ¢ oOpa3llaMy IUIACTMAcC, KayuyyKOB U PE3UHBI, KOJUJICKIIUU
«Hepts» u  «YTOmp», MOACIUPOBAHWE  MOJICKYJ  YTIJICBOJAOPOJIOB M
raJIOr€HOIPOU3BOIHBIX, TPOBEICHUE NPAKTUYECKON PabOThI: MOJYYCHHE ITHIICHA
Y U3YYEHHUE €r0 CBOMCTB.

Pacuérnrple 3agaun.

Bbluncienyss o ypaBHEHHUIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA
HCXOJTHOTO BEIeCTBA WM MPOJYKTa PEaKIMH IO HW3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO U3 UCXOAHBIX BEIIECTB WM MPOJAYKTOB PEAKIINH).
Kucaopoacoaep:kamue opranndecKkue coelMHeHUs

[IpenenpHble OTHOATOMHBIE CHUPTHL. METaHOJI U ATAHOJ: CTpOEHUE, (PU3NUECKUe U
XUMHUUYECKHE CBOMCTBA (PEaKIMU C aKTUBHBIMU METaJllaMU, FaJOT€HOBOIOPOIaMH,
rOpEeHHE), MNpUMEHEHUE. BoAopoaHbie CBS3M MEXAY MOJIEKYJaMH CIUPTOB.
JlelicTBrE METAaHOJIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHbI€ CIIUPTHI. DTUJICHTIMKOJb U TJIUIEPUH: CTpoeHUEe, GU3NYECKUE U
XHUMHYECKHE CBOWMCTBA  (B3aMMOJICMCTBHE CO  IIEJIOYHBIMH  MeETaJlJIaMH,
KaueCTBEHHAsl peakiusi Ha MHOroaTOMHBIE CHUpThI). JlelicTBHME Ha oOpraHu3Mm
yenoBeka. [[puMeHeHne riunepruHa u STUIEHTIIKOIIS.

deHo: cTpoeHUE MOJISKYJIbI, (GU3UUECKUE U XMMUYECKUE CBOMCTBA. TOKCHIHOCTH
¢denomna. [Ipumenenue denona.

Anbnierusibl u kemonwvl. opManbaeru, alueTaabIeru: CTpoeHrue, Pu3nIecKue u
XUMUYECKHUE CBONCTBA (PEaKIIMU OKHCIICHUS W BOCCTAHOBJICHMsSI, Kau€CTBCHHbBIC

peakunn), NOJIy4eHHE U IPUMEHEHHUE.

OIHOOCHOBHBIE TpeeibHbIE KapOOHOBbIE KHCIOTHl. MypaBbUHas U YKCyCHas
KHUCJIOTBI: CTpOEHHE, (PU3NUECKUE U XUMUYECKHUE CBOMCTBA (CBOICTBA, oOLIMe s
Kjlacca KHUCJOT, peakuus dSTepudukanuu), TOJy4eHHE U NpPUMEHEHUE.
CreapuHOBasi U OJEMHOBas KUCJIOThl KakK MPEIACTABUTENIN BBICIIUX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.
CrnoxHble >QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['MAPOIN3 CIOXKHBIX
sa¢upoB. Kupsl. I'maponus xupos. IIpumenenue >xupoB. buosoruueckas posb
KUPOB.



VYrneBonpl: cocTaB, KiacCUpUKAIMSA YIIIEBOJOB (MOHO-, JU- W MOJUCAXapUIIbI).
['moko3a — mpocTedmii MoHocaxapua: OCOOCHHOCTH CTPOCHHUS MOJIEKYJIbI,
busnyeckue U XuMUYeckrue cBoMcTBa (B3aumoeictrue ¢ rugpokcugom meau(ll),
OKHCIICHHE aMMHUayHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBIEHUE,
OpO’KEHHE TIIFOKO3bl), HaXOXIACHUE B NPHUPOAE, NPUMEHEHHE, OHOJOTrHYecKas
poiib. @oTtocunTte3. OpykTo3a Kak U30MEP IITHOKO3BI.

Kpaxman u nemmono3a kak MpupoliHble mnoiauMmepbl. CTpoeHue Kpaxmaia u
Heunono3bl. PU3MYECKHE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl HM3YYEHHs] BEIIECTB M WX [PEBPAIICHMIA:
IpoBeJeHUE, HAOMIOJCHUE W ONUCAaHHE JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIMPTOB, KaUE€CTBEHHBIE PEaKLMU OJHOATOMHBIX CIHMPTOB (OKUCJIEHHME 3TaHOJa
okcusioM Menu(Il)), MHOroaTrOMHBIX CHUPTOB (B3aMMOJCHCTBHE TJIMIIEPUHA C
rugpokcugoMm meau(ll)), anpaerunoB (OKMCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepedpa(l) u runmpoxcumom wmenu(ll), B3ammomeiicTBUE Kpaxmalia € HOJIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.
PacuérHrie 3anaun.

Bbluncienyss o ypaBHEHHUIO XUMHUYECKOW peakluu (Macchl, 00bEMa, KOJUYECTBA
MCXOJTHOTO BEIIECTBA WJIM MPOJIYKTa PEaKIHMH IO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELUIECTB WM IPOJYKTOB PEAKIIMH).
A3oTcoaeprkalue OpraHu4ecKue COeIMHEHHUS.

AMMHOKHUCIIOTBI Kak aM(OTepHble OpPraHUYecKHe coequHeHus. Pu3nyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TNpuMepe TiauiuHa). buonorudeckoe
3HaUY€HUE aMUHOKHCIIOT. [lenTuabl.

benkn Kkak HpUPOAHBIE BBICOKOMOJEKYJSIpHBIE coeauHeHus. IlepBuuHas,
BTOpUYHAsT M TpEeTUYHas CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUS BEIIECTB W HMX MPEBPALLCHUN:
HAOJII0/ICHUE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalus OelIKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE TMOHSATHUS XUMHUHU BBICOKOMOJEKYJSIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3aLUU, CPEAHSS MOJICKYJIApHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHHA —
MOJINMEPU3ALUS U MOJTUKOHIEHCALUS.

DKCNEepUMEHTANbHBIE METOJbl HW3YYEHHUS BEIIeCTB W WX [pPEBpalICHUN:
O3HAaKOMJIEHHE C 0o0Opa3liaMy MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.



Peanuzanusi MeXNnpeaAMETHBIX CBSA3EW MPH M3YYEHUH OpPraHn4eckod xumuu B 10
KJIacce OCYIIECTBIISICTCS Yepe3 MCIIOJIb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHSATHUH, TaK ¥ MOHITUH, SBISIOMIUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE TOHSATUA: SIBICHHE, HAy4YHBIA (akT, THIIOTE3a,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, Kiaccu(uKanus, MepruoJUUHOCTh, HAOIIOIEHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

®dusuka: marepusi, SHEPrusi, Macca, aToM, dJEKTPOH, MOJIEKYJa, YHEPreTHUECKUN
YPOBEHb, BEIIECTBO, T€JIO, 00bEM, arperaTHOe COCTOSIHUE BELECTBA, (PU3NUYECKHE
BEJIMYMHBI U €AUHUIIBI UX U3MEPEHHUSL.

buonorusi: kinerka, opraHusMm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJBI, JKUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE TOPOJBI, TMOJE3HBIE MCKOIMAEeMbIe, TOIUIMBO,
pecypcehl.

TexHosorus: NuIIEeBble MPOAYKTHI, OCHOBBI PAallMOHAIBHOIO MHUTAHUS, MOIOIIUE
CpEICTBa, JIEKAPCTBEHHbIE W KOCMETHUYECKHME IIperapaTrhl, MaTepuabl U3
UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMHUECKUI 37eMeHT. ATOM. Sapo aromMa, M30TOMbI. DJIEKTPOHHAs 000JI0YKA.
DHepreTHYecKre ypOBHHU, OAYPOBHH. ATOMHBIC OpOUTaH, S-, P-, - DIEMEHTHI.
Oco0OeHHOCTH pacmpeesieHus: JIEKTPOHOB MO OpOHTANIIM B aToMax 3JIEMEHTOB
NEPBBIX YETBHIPEX MEPUOA0B. DIIEKTPOHHAS KOH(PUTypaLHsi aTOMOB.
[lepnonnuecknii 3akoH U llepuoanueckas cucrema XumMudeckux anmemeHToB /1. U.
MenpaeneeBa. CBs3p MNEPUOAMYECKOr0 3akoHa M IleproaMYECKO CUCTEMBI
xumudeckux sneMmeHToB . M. MeHnaeneeBa ¢ COBpEMEHHOU TEOPUEUW CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TPYINaM M MepUoaMm.
3Ha4YeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHue BellecTBa. XMMUYECKas CBs3b. BUbl XUMHUUECKOU CBSI3U (KOBaJICHTHAs
HETOJISIpHAs ¥ TOJIApHAs, WOHHAsA, MeTaJUIM4ecKkas). MexaHu3Mbl 00pa3oBaHUS
KOBAJIGHTHOM XWMHYECKOW CBsi3u (OOMEHHBIH ¥ JIOHOPHO-aKIIEITOPHBIN).
Bonmoponnas  cBsizb.  BanleHTHOCTB.  DieKTpoOTpuLATENBHOCTh.  CTEneHb
OKuciieHUs. IOHBI: KATUOHBI U AHUOHBI.



BemecTtBa MOJEKYISPHOTO W HEMOJIEKYJSIPHOTO CTPOEHHs. 3aKOH IMOCTOSHCTBA
COCTaBa BEIIECTBA. [HMbl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTH CBOWCTBA
BEILIECTB OT TUMA KPUCTATUIMYECKON PEIIETKH.

[lonaTe o0 JgucCnepcHBIX cHucTeMax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10J11 BEECTBa B paCTBOPE.

Knaccudukanus HeopraHnyeckux coeluHeHuil. HomeHkaTypa HeOpraHW4ecKux
BellleCTB. [ eHeTHyeckass CBsI3b HEOPraHUYECKUX BEIIECTB, NPUHAICKAIINX K
Pa3JIMYHBIM KJIACCaM.

Xumunyeckas peakuus. Knaccupukanus XUMHUYECKAX pEaklnuil B HEOPTaHUIECKOU
Y OPraHWYEeCKOM XMMHUU. 3aKOH COXPAHEHUSI MACChI BEIIECTB, 3aKOH COXPAHEHUS U
IIPEBPAILECHHS SJHEPTUU PU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iIMuyHbIX (akTopoB. OOpaTHMble
peakuuu. XUMHYECKOEe paBHOBecue. DaKTOpbl, BIUAIOIIME HAa COCTOSHHUE
xuMH4deckoro paBHoBecus. [Ipunnunn Jle [latense.

OnexTponutnyeckas auccouuanus. CunbHble U ciabble anekTposnutel. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EJI0YHAs.
OKHCIINTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE  METOJbl H3YyYEHHUS BEIIECTB W UX IPEBPAIICHUMN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMHYecKux 3neMeHToB [l U.
MenneneeBay, M3ydeHHE MoOJeNed KPUCTAIUIMUECKUX PELIETOK, HaONIoeHHE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKcuIa
BOJIOPOJIa B MPUCYTCTBUU KaTaJu3aToOpa, ONPEIEICHUE CPEABl PACTBOPOB BELIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, PEaKUMH HOHHOrO oOMeHa),
MIPOBEICHUE NMPAKTUYECKON paboThl «BiausHue pa3inyHbIX (PAKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

PacuérHble 3anaumn.

Pacué€rel Mo ypaBHEHUSIM XMMHUYECKHX PEAKLUNA, B TOM YUCIE TEPMOXUMHYECKUE
pPacy€ThI, pacUETHI C UCITOJIB30BAHUEM MTOHATHS «MACCOBAs IOJISI BELLECTBAY.
Heoprannuyeckasi xumus

Hewmeramnel. Ilonoxenune HemeramoB B Ilepmogmyeckon cucreme XUMHUYECKHX
anemenToB JI. Y. MenneneeBa m OCOOCHHOCTH CTPOCHHS aTOMOB. Du3ndeckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONUSI HEMETAJUIOB (HAa MpPUMEpPEe KHUCIOPOJa, CEPHI,
dbocdopa u yraepona).

XUMHUUYECKHE CBOMCTBA BaXKHEHIIIMX HEMETaIoB (TaJIOTEHOB, CEphl, a30Ta,
docdhopa, yrmepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEpPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IpuMeHeHne BaXXHENIINX HEMETAIIOB U UX COCAUHEHUM.

Meramibl. llonoxenue wMerauioB B Ilepuoandeckoil cHUCTEME XUMHYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK



aToMoB MetayuioB. O6mue gusnyeckue cBoicTBa MetamuioB. CIUiaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI PSJT HANIPSYKEHU METAIIOB.

XUMHUYECKHE CBOMCTBA BKHEUIIIMX META/UIOB (HAaTpU, KaJIMi, KaJlblKMi, MarHui,
ATIOMUHUH, IIUHK, XPOM, 5KEJI€30, ME/Ib) U UX COCTUHCHUM.

OOmue cnocoObl Moday4yeHuss MeTauioB. [IpuMmeHeHne MeTamwioB B OBITY H
TEXHUKE.

DKCIIEpUMEHTAIbHBIE METObI M3YUCHHS BEIIECTB M MX MPEBPALICHUI: U3yYCHUE
KOJUICKITMU  «MeTaliibl HW  CIUIaBbl», OOpaslloB HEMETAJUIOB, peIICHUE
OKCIIEPUMEHTAJILHBIX 3aJad, HAOJIOJEHUE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pAaTOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U IeJI0YeH, KaYeCTBEHHBIE PEaKI[UU Ha KATUOHBI METAJUIOB).

PacuérHble 3anaumn.

Pacuétel Maccel BeliecTBa WM O0OBEMA Ta30B MO HM3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMU, €CIIU OHO
Y3 BEILIECTB UMEECT NPUMECH.

XuUMHUA U KU3Hb

Ponp xumum B 00€CHEUYEHUM HKOJIOTUYECKOM, SHEPreTUYECKOW U MHUIIEBOU
0€30MacHOCTU, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINM.

[IpencraBnenuss 00 OOIMMX HAYYHBIX MPHUHIMIAX MPOMBIIIJIEHHOTO TOJYYCHUS
Ba)KHEUIIINX BEILIECTB.

UenoBek B MUpE BEIIECCTB U MATEPUAJIOB: BAXKHEUIIINE CTPOUTEIbHBIC MATEPHUAIIBI,
KOHCTPYKIIMOHHBIE MaTepHaibl, KpPAaCKH, CTEKJIO, KEepaMHuKa, MaTepualibl Jis
AJIEKTPOHUKH, HAHOMATEPHUaJIbl, OpPraHUYECKUE U MUHEPAIbHBIC yI0OPEHHUS.
XUMHST W 300pOBbE YEJOBEKA: IMIpaBUjla MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanust MeXNpPEIMETHBIX CBS3€H NMpPH M3YYCHHH OOIEH W HEOPTaHMYeCKOU
xumu B 11 Kimacce ocCymIecTBISETCS 4Yepe3 HCIOJb30BaHUE Kak OOLIMX
€CTECTBCHHO-HAYYHBIX MOHATUN, TaK U MOHSATHM, ABISIOIIUXCA CUCTEMHBIMM JIJIsI
OTAEJBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO0mue ecTeCTBEeHHO-HAYYHBIC MMOHATHS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaNIW3, CUHTE3, KiIacCHU(pUKAIMS, TMEPUOAUIHOCTh, HAOIIOJACHUE, IKCIIEPUMEHT,
MOJICIUPOBAHUE, U3MEPEHUE, ABJICHUE.

®dusuKa: Marepus, SHEPrusi, mMacca, aToMm, 3JIEKTPOH, MPOTOH, HEWTPOH, HOH,
M30TOM, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHDb, BEIIECTBO, TEJIO,



00BEM, arperaTHoe COCTOSIHHE BEUIECTBA, (PU3NYECKUE BEIMYMHBI U €IUHULIBI UX
U3MEpPEHUS, CKOPOCTb.

buonorus: knetka, opranusM, sKkocuctema, orochepa, MaKpo- 1 MUKPOIIEMEHTHI,
BUTaMUHBI, OOMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIC TOPOMBI, IOJE3HBIE HWCKOIMAEMbIE, TOTUIUBO,
pECYpCHL.

TexHomorus: XUMHUYECKas MPOMBILIICHHOCTh, METALIYPIUs, IPOU3BOACTBO
CTPOUTEIIBHBIX MaTEPUANIOB, CEIBCKOXO3SAMCTBEHHOE IPOU3BOJCTBO, MUIIEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IMpEernaparoB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€PHUAIOB,
AJIEKTPOHHAS MPOMBILLIEHHOCTh, HAHOTEXHOJIOTUH.



IDIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMBI 110 XMMHWHN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC  COO ycranaBnuBaeT TpeOOBaHMS K  pe3yjibTaTaM  OCBOEHUS
OOYYarOMIMMHUCSL TPOTPAMM CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HaydHO-MeTOoaM4Yeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B cooTBETCTBUM C CHCTEMHO-IEATEILHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTATOB OCBOCHHMS MpeIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HaHHE OOYYaIOIIMMUCS POCCHUICKON TpakIaHCKOW UJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIM4Khe MOTUBALIMH K OOYyYEHHIO;

LEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUM JMYHOCTH HA OCHOBE
KJIIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 0a30BOM HAYKH XUMUH;
TOTOBHOCTh U CIIOCOOHOCTh OOYyYaroluXcs pPyKOBOJCTBOBAaTbCS B CBOEH
JEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4KMe TPABOCO3HAHUS SKOJOTUYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBUTh LEIH
U CTPOUTD KU3HEHHBIC IIJIaHbI.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUSI MMPEAMETA « XUMUS» JOCTUTAIOTCS B €IMHCTBE
y4eOHOHM M BOCIIMTATEIBHOMN AESTENBHOCTA B COOTBETCTBUM C TYMAHUCTUUYECKUMU,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH U  HJ€ajgaMu
POCCHIICKOTO TPa)KTAaHCKOTO O0O0IIecTBa, MPUHSATHIMU B O0OIIECTBE HOPMaMu U
OpaBWJaMd  TOBEAEHHUS, CHOCOOCTBYIOIIMMH  IpOLECCaM  CaMOIIO3HAHUS,
caMOpa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUSI TUYHOCTH 00YYarOIIMXCS.
JInuHOCTHBIE  pe3yJbTaThl  OCBOEHUS  HIpeaMeTra  «XHUMHUSD»  OTpaXaroT
c(OPMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyJaroluxcs Mo pean3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHMUS O0YyYalOUMMHUCA CBOMX KOHCTHUTYLUHMOHHBIX MpaB M O0OSI3aHHOCTEM,
YBaXEHUS K 3aKOHY U MPABONOPAJIKY;

MIPEICTABIICHUS O COIMATBHBIX HOPMAaxX M MpaBUjIaX MEXITMYHOCTHBIX OTHOIICHUI
B KOJUJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATENbHOCTH MPU CO3JaHUU YUYEOHBIX
MPOEKTOB, PEIICHUH Y4eOHBIX U TO3HABATENbHBIX 3a/7a4, BBINOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MMPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY M apTyMEHTHI
JIPYTUX MPU aHAIU3€ PA3IUYHBIX BUJIOB YUEOHOH AESITEIbHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHHUSA

LEHHOCTHOTO  OTHOIIEHUSI K HMCTOPUYECKOMY UM  HAyYHOMY  HAcCJIEAUIO
OTE€UYECTBEHHOMN XUMUM;

YBaXEHUS K INpPOLEcCy TBOpPYECTBA B O0O0JACTH TEOPUU M MPAKTHYECKOIrO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CTh pe3yibTaT
JUINTEIbHBIX ~ HAOMIONEHUM, KpPOMOTIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
IIOCTOSIHHOT'O TPY/1a YYEHBIX U IPAKTUKOB;

MHTEpeca W IO3HABATEJIIbHBIX MOTHUBOB B MOJYYEHUH U TOCJIEAYIOIIEM aHaIU3e
MH(OpMAIUK O MEPEAOBBIX TOCTUKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUsI, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OLICHMBATh CHUTYallud, CBS3aHHbIE C XMMHUYECKUMU SIBICHUAMHU, U
INPUHUMATh OCO3HAHHBIE PEIICHUS, OPHEHTHPYSICh HAa MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U MIOCTYIIKM CBOMX TOBAPUILEH C MO3ULUI
HPaBCTBEHHBIX M MIPABOBBIX HOPM U OCO3HAHUE MOCJIEICTBHI 3TUX MOCTYIIKOB;

4) popmMupoBaHus KyJIbTYPbI 310POBbS:

NOHUMAaHUs LIEHHOCTEHN 3I0pOBOro M 0€30MacHOro oopas3a KU3HH, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (U3MUYECKOMY M ICHUXUYECKOMY
310POBBIO;

COONIOJIEHUs TpaBWi OE30MacCHOTO OOpallleHus C BEHIECTBAaMU B  OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAaHUS LIEHHOCTU MPaBUJI MHIUBUIYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOro
NOBEJCHUS B CUTYALUAX, YTPOXKAKOUIUX 310POBBIO U KU3HHU JHOJEH;

OCO3HAHUSl TIOCIEACTBUA U HENPUATUS BpPEIHBIX MPUBBIYEK (YyHOTpeOIeHHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOMN KOMIIETEHTHOCTH B y4eOHO-UCCIIe1I0BAaTENbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM HAa aKTUBHOE y4YacTHE€ B PELIECHUHU MPAKTUYECKHUX 3a/ad COLUATbHOU
HaIpaBJIEHHOCTHU (B paMKax CBOETO KJIACCa, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YUYEHUIO Mpodeccuil pa3IuyHoro poaa, B TOM YHCIe
Ha OCHOBE IPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHH;



YBaXEHHUS K TPYAY, JIOIAM TPyJa U Pe3yibTaTaM TPYAOBOU ESATEIbHOCTH;
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIIMBHYyaJIbHOM TPACKTOPUH OOpa3oBaHUS,
Oynyiel npodeccuu U peanu3anud COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM
JUYHOCTHBIX HHTEPECOB, CIMOCOOHOCTEM K XHWMHH, UHTEPECOB U MOTPEOHOCTEH
00111eCTBa;

6) ’K0JI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKU II€JIeCO00pa3HOro OTHOILIEHUS K TPHUpPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMUS )KU3HU Ha 3eMJIE;

MOHUMAHUS TJO0OATLHOTO XapaKTepa JKOJOTHYECKUX MPOoOJeM, BIHSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEJIbI;
OCO3HAHMUSI HEOOXOJMMOCTH HCIOJb30BaHUS JOCTHKEHUN XUMHH JJIsi PEIICHUS
BOIIPOCOB PAILMOHAIIBHOTO MPUPOAOIIOIB30BAHNUS;

AKTUBHOT'O HENPUATHUS JEUCTBHUM, NMPUHOCAIIUX BPEN OKPYKAOUIEH NPUPOTHON
cpele, YMEHUsI MPOTHO3UPOBATh HEOJATOMPUSITHBIE SKOJIOTHYECKHUE MOCIEICTBUS
MPEANPUHUMAEMBIX JICUCTBUN U NPENOTBPALIATh UX;

HAJIMYKSL PA3BUTOTO HKOJIOTMYECKOTO MBILLIICHUS, JKOJOTMYECKOU KYJIbTYPHI,
OIIBbITA JEATEIbHOCTH 3KOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJCOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMHUPOBAHHOCTU MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CIIeUU(PUKN XUMHUU KaK HAyKH, OCO3HAHUsS €€ poJih B (POPMUPOBAHUU
pPaAIMOHAIBHOTO HAYYHOTO MBIIIUICHUSI, CO3JaHUM 1IEJIOCTHOTO MPECTaBIEHUs 00
OKpPYXarUIEM MHUpPE KakKk O €IWHCTBE NPUPOABI M YEJIOBEKa, B IO3HAHUU
MPUPOJIHBIX 3aKOHOMEPHOCTEM W PEIICHUU MNpOoO0JIeM COXpPaHEHHS MPUPOTHOTO
paBHOBECHS;

yOSKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU JIJII COBPEMEHHOM ITMBUIIM3AIMH: B
e€ TyMaHUCTHUYECKOW HAINpPaBICHHOCTH W BAXKHOW POJIM B CO3/IaHUM HOBOM 0a3bl
MaTepUaATbHON KYJIbTYPbI, PEIICHUH TI00aTBHBIX MPOOJIEM YCTOWYHUBOTO PA3BUTHS
YEJIOBEYECTBA — CBIPHEBOM, DHEPrETUYECKOM, THUINEBOW M HIKOJOTHYECKOM
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, 00CCIICUCHUU YCIOBUHN YCIEUIHOIo Tpyja
Y DKOJIOTHYECKU KOM(DOPTHON KU3HH KAXKJIOTO WiIeHa 00IIEeCTBa;
€CTECTBEHHO-HAYYHOM IPAMOTHOCTH: MOHMMAaHMS CYLIIHOCTH METOJIOB NO3HAHU,
MCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH MCIOJI30BaTh MOJy4aeMble
3HaHUSA JUIsS aHaidu3a W OOBSCHEHUS SBJICHUW OKPYXKAIOLIEro MHpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIE 3aKJIIOUCHHS Ha



OCHOBE HAayuyHbIX (DaKTOB M MMCIOIIUXCA JaHHBIX C I[EJNBI0 IOJTY4YCHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIOJIb30BaTh XUMUYECKHE 3HAHMS I PEIICHUS
pO0JIEM B PEATTbHBIX )KHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIICIOBATEIbCKON JICITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEIIPEPHIBHOMY 00pa30BaHUIO U CaMO0OOPa30BaHUIO,
K AaKTHMBHOMY IIOJIyYCHHIO HOBBIX 3HAHMH 10 XHMHH B COOTBETCTBHH C
YKU3HEHHBIMH ITOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTSAM TpyJa B paslIWyHBIX cdepax MpodecCHoHATEHON

JESATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbie pe3yJbTaTbl OCBOCHMSI Y4e€OHOro mnpenMera «XUMHUS» Ha
YPOBHE CpPeAHEro 00111ero 00pa30oBaHUsl BKIIOYAIOT:

3HAYNMBbIC TUTSL dbopmupoBaHUs MHPOBO33pPEHUS oOy4Jaronmxcs
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHS, OTpaXKarolue
IETOCTHOCTh HAy4YHOM KapTUHBI MHUpa MW CcHeUuPUKy METOJ0B IO3HAHMS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
MPOIIECC, CUCTEMA, HAyUYHBIM (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieoBaHNe, HAOIOIeHNEe, N3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);
yHUBEpCalbHbIC Yy4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIC,
PETYJISTUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
IPAMOTHOCTH M COLIMAIBHOM KOMITETCHIIMN 00yYaroInxcs;

CIIOCOOHOCTh OOYYAIOIIUXCSl KMCIOJIB30BaTh OCBOEHHBIE MEKIUCIUTIIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpPCaJbHbIE y4eOHbIE JIEUCTBUS B
MO3HABATEIBLHOU U COLIMAIIBHOM MPAKTHUKE.

MertanpenMeTHble  pe3yJbTaThl  OTPAXKAIOT  OBJIQJACHUE  YHHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JEUCTBUSIMH.

OBJiaieHne YHUBEPCAIbHBIMYI YUeOHBIMH MMO3HABATEIbHBIMHU ACHCTBUAMM:

1) 6a3oBble JJOruvYecKmne JAecTBUSI:

CaMOCTOSITENIbHO (hOPMYJIUPOBATh U AKTYaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPENIEINATH LEJH ICSITEIbHOCTH, 3a]]aBasi TapaMeTPhbl U KPUTEPUU UX TOCTHKECHHUS,
COOTHOCUTBH PE3YyJIbTAThI IESITEILHOCTH C TOCTABJIECHHBIMHU LIEJISIMHU;

WCIIOJB30BaTh MPU OCBOCHUM 3HAHWUNW MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aHMMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIONIUE TIOHSITHSI JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAKTOB U
SIBIICHUI;



BBIOMPATh OCHOBAHUS M KPUTEPUU IS KIACCU(DUKAIMU BEHIECTB U XUMHUYECKUX
peakuuit;

yCTaHaBJIMBATh MPUUYUHHO-CIIEJICTBEHHBIC CBSI3U MEXKIY N3YyYaeMbIMU SIBJICHUSIMU;
CTPOUTH JIOTUUECKUE pacCyX JeHUs (MHIYKTUBHBIC, JCAYKTUBHbBIC, IO aHAJIOTUH),
BBISABJISITh 3aKOHOMEPHOCTH U TPOTHUBOPEUMS B PpPacCCMATPUBAECMbBIX SIBICHUSX,
(GbOopMyIMpPOBATh BHIBOJIBI U 3aKITIOUEHUS;

OPUMEHSATh B TMPOIECCE IMO3HAHMS, HUCIOJIb3yeMble B XHUMHUU CHUMBOJIMYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIILHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJEMEHTa, XuMHuuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peaKknuu — TPU PENICHUU YYCOHBIX IMO3HABATEIBHBIX M TPAKTUYECKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4YaE€MbIX BEIIECTB U XUMUYECKUX PEAKIIHMN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBaMH METOJIOB HAyYHOrO TIO3HAHMS BEIIECTB U XUMHYECKUX
peakuuii;

dbopMyIMpoBaTh MEIU U 3a7a4d HCCIICOBAHUS, MCIIOJIH30BATh MOCTABJICHHBIE U
CaMOCTOATENLHO C(POpMYyIHpPOBAaHHBIE BOMPOCHl B KA4eCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI N1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIAJICTh  HaBBIKAMH  CAMOCTOATEIIBHOTO  IUIAHUPOBAHUS W IPOBEACHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJaTh 32 XOJA0M
MpoIecca, CaMOCTOSATEIBHO MPOTHO3UPOBATH €ro pe3yibTar, (popMyIupoBaTh
0000IIIEHUS U BBIBOJABI OTHOCUTEIILHO JJOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOALIaHHOMN padoTe;

npuoOpeTaTh  OMBIT  YYCHHYECKOM  HMCCIENOBATEIbCKOW M MPOEKTHOM
NESATETbHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a7ay, MPUMEHECHHUIO pa3IUYHbIX
METOJI0B TTO3HAHMSI.

3) padora ¢ ungopmanmei:

OPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHMKAX WH(POpManuu (HAy4YHO-TIOMYJISIpHAs
JUTEpaTypa XUMHUYECKOTO COJIEpKaHHs, CIPAaBOYHBIE TOCOOHWSA, PECYypChl
WuTepHera), aHanu3upoBaTh HHPOPMALMIO pPa3IUYHBIX BHIAOB U  (popm
MpeCTaBJICHUS], KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTS;

(bopMyIpPOBATH 3aMPOCHl U MPUMEHSITH PA3JIMYHBIC METOBI MIPU TMIOUCKE U OTOOpPE
nHpopMaruu, HEOOXOIUMOM JJIsi BBITIOJTHEHUS YYEOHBIX 3a7ad OINpeaeSIEHHOTO
THUIIA,

npuoOpeTaTh  OMBIT  HMCIOJB30BaHUS  HMH(POPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOATENLHO BBIOMPATh ONTHUMAaNIbHYIO (hOpMY Mpe/cTaBlieHrs MHGOpMALUH
(cxembl, rpaduKu, AUATPAMMBI, TaOJIUIIBI, PUCYHKH U JIPYTHE);

WCIIOJIb30BaTh HAYYHBIA SI3bIK B Kaue€CTBE CPEJICTBA NMpHU padOTe C XUMHUYECKOUN
uH(pOpMaIMel: MPUMEHATh MEXIpPEeIMETHbIE ((HPU3NYECKHEe W MaTEMaTHYECKUC)
3HAKU ¥ CUMBOJIBI, (hOpMYIIbl, a00pEeBHATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HarJISIHOCTH.

OBjaieHUe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOil TeMbl B XOJ€ IHalloTa W/WIU
JTUCKYCCUHW,  BBICKa3bIBaTh  HWaACH, (OPMYJIUPOBATh CBOM  TMPEIOKEHUS
OTHOCHUTEJIHHO BBITTOJTHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNaTh C TMPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIBHOU JIESITEIIBHOCTH,
MIOJTYYCHHBIX CAMOCTOSATEIILHO MJIH COBMECTHO CO CBEPCTHHKAMH TIPH BBIMIOJTHEHUHT
XUMHYECKOTO SKCIIEPUMEHTa, MPAKTHUECKOH pabOThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajln3alud y4eOHOro MpoeKTa u (popMyIHPOBATH BHIBOIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1e 00CYX/IeHHsI 1 OOMEHA MHEHUSMH.

OBj1aieHHe YHHBEPCAJIbHBIMH PEryJISSTHBHBIMHU AeHCTBUSIMM:
CaMOCTOSITENIFHO ~ IJIAHUPOBAaTh M OCYIIECTBISATH CBOIO  TO3HABATEIHHYIO
NeSATEebHOCTh, Ompeaensas e€ [enu W 3aJadyd, KOHTPOJMPOBATH W 1O Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOPUTM JCUCTBUN TpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3aj7ay, BbIOMpaTh Haubosee
3¢ dexTuBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBJISTh CAMOKOHTPOJb CBOEH MEATEILHOCTH Ha OCHOBE CaMOaHalu3a |
CaMOOLICHKHU.

HPEIMETHBIE PE3YJIBTATBI

10 KVIACC

[IpeameTHBIE PE3YNIBTATHI OCBOCHUS Kypca «OpraHnyeckasi XUMHsD» OTPaKaroT:
c(hOpMHUPOBAHHOCTh MPEICTABICHUNA O XUMHUYECKOW COCTABJISIONIECH €CTECTBEHHO-
HAy4YHOM KapTHHBl MHpA, POJM XMMHH B TO3HAHUU SBJICHUA TPUPOABI, B
(GOpMUPOBAHUN MBIIUIEHUS U KYJIbTYpPhl JIMYHOCTH, €€ (YHKUMOHAIBHOM
I'PaMOTHOCTH, HEOOXOIUMOM IIJIsl pelIeHHs] MPAaKTUYECKUX 3a1a4 U DKOJIOTUYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOJIHOM Cpelie;

BIIAJICHUE CUCTEMO XUMHUYECKUX 3HaHUM, KOTOpas BKJIIOYAET:
OCHOBOIOJIArarolMe TMOHATUSA (XMMHYECKUH JJIEMEHT, aTOM, JJIEKTpOHHas
000JI0UKa aToMa, MOJIEKYJIa, BaJIEHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast



CBs3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpalll€HHas), MOJb, MOJSpHas
Macca, MOJIIPHBIM 00BEM, YIIEpOJHbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
panuKan, U30MEpPHs, U30MEPBI, TOMOJIOTUYECKUN PSAJ, TOMOJIOTH, YIJIE€BOAOPOIBI,
KHCIIOPOJ, U Aa30TCOJEPXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXale B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBIICHUM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWMCTBAaX, COCTaBe, MOJIYYCHHH U
0€30MacHOM HCIIOJb30BAaHUM BAXKHEHIINX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JEATEIbHOCTH YEJIOBEKA;

chOpPMHUPOBAHHOCTh YMEHUU BBISBISATh XapaKTepHblE MPHU3HAKK TOHSTHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHATUS MPU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OPraHUYE€CKUX COCTUHEHUH;
chOpPMHPOBAHHOCTh YMEHUN MCIOJB30BaTh XUMHUYECKYI0 CHUMBOJHKY JUIS
COCTABJICHHMSI MOJICKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaII€HHON)
dbopMyn OpraHMYECKHX BEIIECTB W YpaBHEHUN XUMHYECKHUX PEaAKIUH,
U3rOTaBIMBATh MOJEIHW MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMHA HX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

chOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATh TMPUHAJICKHOCTh HM3YyUYCHHBIX
OpPraHUYECKUX BEIIECTB IO HUX COCTaBy MU CTPOEHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne CcoequHeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKALIUE
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHMsI), JlaBaTh UM Ha3BaHUS IIO
cuctematuuyeckoil HomeHknatype (IUPAC), a Takke NpuUBOIUTH TPUBHUAIBHBIE
HA3BaHUSl OT/EJbHBIX OPraHUYECKUX BEIHIECTB (ITUJICH, MPOMUJICH, AalleTHJICH,
ATWICHIJIMKOJb, TJHIEPUH, (eHos, (GopMabIeTu, aleTanblIerul, MypaBbrUHas
KHCJIOTa, YKCYCHasl KUCJIOTa, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0KO03a,
bpyKTO3a, Kpaxmal, HeJIi0JI03a, TIUIUH);

chOpPMHUPOBAHHOCTh YMEHHS  ONPEACNSITh BHUABI XUMHUYECKOHM CBS3M B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);

chOpPMHPOBAHHOCTh yYMEHHUS TPHUMEHSATh TOJIOKEHUS  TEOPUU  CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MaCChl BEIIECTB;
c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTpOEHUE, (PU3MUECKHUE U
XUMHUYECKUE CBOMCTBA THUIHWYHBIX MPEACTABUTENICN Pa3IUYHBIX  KJIACCOB
OpraHUYeCcKUX BEHIECTB (METaH, 3TaH, 3TUJIEH, MPONUJIECH, alleTUIICH, OyTaaueH-
1,3, metundyranuen-1,3, GeH30JI, METAHOJ, ATAHOJ, ATUJIEHIJIMKOIb, TIUIEPHUH,
deHoun, areTanbIeru, MypaBbUHAsh M YKCyCHash KHUCJOTHI, TJIIOKO3a, Kpaxmal,
LEJUTI0NI03a, aMUHOYKCYCHAsi KHUCJIOTa), WLIIOCTPUPOBATH T€HETUYECKYIO CBS3b



MEXKJy HUMH YpPAaBHEHHUSIMU COOTBETCTBYIOIIMX XWUMHUYECKHUX PpEAKUHUA C
HCITIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

chOpMHPOBAHHOCTh, YMEHHsSI XapaKTEepPU30BaTh HUCTOUYHUKH YIIIEBOJOPOIHOTO
ChIpbsi (HE(Th, MPUPOAHBIK Ta3, Yroib), CHOCOOBI UX MEPEepadOTKH |
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB IepepadbOTKH;

chOPMHUPOBAHHOCT,  YMEHUW MPOBOAUTH  BBIUMUCICHUA IO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakuu IO HU3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HMCXOJHBIX
BEILIECTB WU MPOJYKTOB PEAKIUN);

c(hOpPMHPOBAHHOCTh YMEHUW BIIAJIETh CHCTEMOW 3HAHWWA OO0 OCHOBHBIX METOJaX
HAy4YHOTO [I0O3HAHUA, HWCIOJIB3YEMBIX B XHMHHM IIPU H3YYECHHH BEIIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHne, U3MEPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJB30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HECHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh, YMEHUW COOJIOJaTh IMpaBUjia IOJIb30BAHUS XHUMHYECKOU
NOCYJIOM W JabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXkKe IMpaBuiia OOpaIeHUs C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKLMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

chOpPMHPOBAHHOCTh YMEHHM  IUIAHUPOBATh M  BBIMOJHATH  XMUMHYECKUUN
HKCIIEPUMEHT (TIPEeBpAILIEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
TWJIEHA M M3YyYEHHE €ro CBOICTB, KAaYeCTBEHHbIE pPEaKUUU OPraHUuYeCKHUX
BEILECTB, JCHATypalusi OEJIKOB MpPU HArpeBaHWUU, I[BETHHIE pPEAKIMU OEIKOB) B
COOTBETCTBUM C TMpaBWIaMHU TEXHUKA OE€30MaCHOCTH Mpu OOpalIeHUuu C
BEIIECTBAMH U JTAOOPATOPHBIM OOOpPYJOBaHUEM, TMPEICTABISATh PE3YJIbTAThHI
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIMPOBaATh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;
chOpPMUPOBAHHOCTh ~ YMEHUM  KPUTUUECKH  aHAJIM3UPOBATh  XUMUUYECKYIO
uHOpMAIUIO, TOJy4aeMyl) U3 pPa3HbBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepuer u apyrux);

c(hOpMHUPOBAHHOCTH YMEHU co0Iro1aTh MpaBuja AKOJIOTUYECKHU
11eJ1eco00pa3HOT0 TOBEICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B LEJSIX
COXpaHEHHUs] CBOETrO 3/I0POBbSl M OKPY’KaIOIIEW MPUPOIHON Cpellbl, 0OCO3HABAThH
OMAacCHOCTh BO3JICUCTBUSA HA JKUBBIE OPraHU3MbI ONPEACIEHHBIX OPTaHHUYECKUX
BEIECTB, MOHUMasi cMbica mokazatens [IJIK, moscHsITh Ha mpumepax crocoOb
YMEHBIIICHUSI W TIPEAOTBPAICHUS WX BPETHOTO BO3ACHCTBUS Ha OPraHU3M
YeJI0BEKa;



Ul O0y4arouMxcs € OIPAaHMYEHHBIMM BO3MOYKHOCTSIMM 370pOBbSl: yMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKUX SIBICHUM;

JUI CIeNbIX M CIa0OBUIAIMIMX OOyYarOIIMXCs: YMEHHE UCIOJb30BaTh penbedHo-
TOUCUHYIO cucTeMy obo3HaueHuit JI. bpaiins nms 3anucu XxuMudeckux GopmMyiL.

11 KIIACC

[IpeameTHble pe3yibTaThl OCBOeHUS Kypca «OOmas U HeOpraHudecKass XUMUsDH)
OTPAXKAOT:

c(hOpMUPOBAHHOCTh MPEACTABICHUM: O XUMHUUYECKOW COCTABIISAIONIEH €CTECTBEHHO-
HAYyYHOW KapTUHBl MHpA, POJIM XHWMHUU B TIO3HAHUM SIBIICHUW NPUPOABI, B
GbOpMHpPOBAaHUM MBIIUICHUST M KYJIbTYphl JHUYHOCTH, €€ (GYyHKIHOHAIHLHOU
IPaMOTHOCTH, HEOOXOUMOM /JIsi PEHICHUs] MPAKTUYECKUX 3a]a4 M DKOJIOTHUYECKU
000CHOBaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U MPUPOIHOM Ccpeie;

BJIAJICHUE CHUCTEMOU XUMHYECKUX 3HAHMW, KOTOpast BKJIFOYAET:
OCHOBOIIOJIAralONIUe MOHATHSA (XUMUYCCKHH 3JIEMEHT, aToM, W30ToIm, s-, P-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTEIEHb OKUCIICHHS, XUMAUYECKAsl CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUINYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUNBl  XUMHUYECKHX  pPEAKIMH, PaCTBOpP, DIJIEKTPOJUTHI, HEICKTPOIUTHI,
ANEKTPOJUTHYECKAsT JIUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMUYECKON peakiui, XUMHUYECKOE DPaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON AUCConUanuu, nepuoanueckur 3akoH [[. M. Menneneena,
3aKOH COXPAaHEHHSI MAacChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALICHUS] SHEPTUU
Py XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIUE B OCHOBE ITIOHUMAHUS NPUYUHHOCTH HU
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJIOTHYECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHHH U 0€3011aCHOM MCIIOJIh30BAHUM BAXKHEHIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JICITEIPHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh yYMEHUM BBISBJISATH XapaKTEPHbIE TPU3HAKK TIOHSTHH,
YCTaHaBJIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME IMOHSITHUS IPU
ONMCAHUY HEOPTraHMYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJb30BAaTh XUMUUYECKYH) CHUMBOJIUKY JUIS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHUM XMMHYECKUX  pPEaAKIUH,
cucrematudeckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblid ra3, YIJIEKUCIbIA Ta3, aMMHaK, ramiéHas
U3BECTb, HETAIlIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);
c(OpPMHPOBAHHOCT, YMEHUN OIpPEAENATh BaJCHTHOCTb M CTENEHb OKHUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XMUMHUYECKOU



CBsI3M (KOBaJ€HTHAsl, MOHHAs, METAJNINYECKasl, BOJIOPOJHASI) B COSAMHEHUSX, THI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOTO BeEllecTBa (aTOMHAas, MOJIEKYJspHas,
MOHHAs, METAJUTMYECKas), XapakTep cpeiibl B BOAHBIX PACTBOPAX HEOPTaHUYECKHUX
COCIMHCHMI;

c(OpMUPOBAHHOCTh YMEHHUH YCTaHABIMBATh MPUHAIJICHKHOCTH HEOPTAHMUECKUX
BEIIECTB 0 UX COCTaBY K OMpPEAEIEHHOMY KJIacCy/TpyIle COeIMHEHUM (ITPOCThIe
BEI[ECTBA — METAJIBI U HEMETAJIbI, OKCHJIbl, OCHOBAHMSI, KUCIOTHI, aM(pOTEpHbIE
TUAPOKCHIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUI pacKphIBaTh CMBICH Nepuoandeckoro 3akona J[. WM.
MenzeneeBa U 1EMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOrHOCTUYECKYIO (QYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHUE ATOMOB
XUMHYECKUX 3IeMEHTOB |—4 mepuonos llepumonnyueckon CUCTEMBI XMMHUYECKHUX
anemeHToB J[. . MenpaeneeBa, WCHONB3ys MOHIATHA «S-, P-, O-32JCKTPOHHBIC
opOUTaNIN», «IHEPreTUUECKUE YPOBHU», OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHMSI
CBOMCTB XMMHUYECKMX DJJIEMEHTOB M HUX COCJUHEHMM IO NEPUOJAM U TIpyIIam
[Ieproanueckoi cucreMbl XumMuueckux 31eMeHToB . . Menneneena;
c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHUE
CBOMCTBA HEOPTAaHMYECKHX BELIECTB PA3JIMYHBIX KJIACCOB, ITOATBEPKIATh
CYILIECTBOBAHUE T€HETUYECKOW CBSA3M MEXIYy HEOPraHMYECKMMH BEILECTBAMHU C
IIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;
c(OPMHPOBAHHOCTh YMEHHS KJIACCH(PUUUPOBATH XUMUYECKHE pEaKkUud IO
pa3NuYHBIM TPU3HAKaM (YUCIY M COCTaBy pEarupyrollyux BEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTEIEHEW OKUCIICHHS SJIEMEHTOB, 0OpaTUMOCTHU
peaxIuy, y4acTUIO KaTaau3aTopa);

c(OPMUPOBAHHOCTh YMEHUN COCTAaBJISTh YPAaBHEHUS peakUUi pa3iMYHbIX THIIOB,
MOJIHBIE W COKpAIUEHHbIE ypaBHEHUS pEaKUUid HOHHOrO OOMEHa, YYHUThIBas
YCJIOBHS, ITPU KOTOPBIX ATH PEAKIIMU UAYT 10 KOHUA;

COPMUPOBAHHOCTh ~ YMEHUH  MPOBOAUTH  PEAKIMM,  IOATBEPIKIAOLIUE
KA4YECTBEHHBII COCTAaB pPAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOIIHUE B BOAHBIX PACTBOPAaX HEOPTraHUYECKUX
BEILIECTB;

cOpPMHPOBAHHOCTh ~ YMEHHMH  packpblBaTh  CYIIHOCTh  OKHCJIHMTEIIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOIO OanaHca
ATHUX PEaKIUM;

c(OpPMHPOBAHHOCTh yYMEHUH OOBACHITH 3aBUCHUMOCTb CKOPOCTH XHUMHYECKOU
peaKlMK OT Pa3auvHbIX (PAKTOPOB; XapAKTEP CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTsus (npunuui Jle Hlarense);



Cc(pOPMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XUMHUUYECKHE MPOLECCHI, JEKAIIUE
B OCHOBE IIPOMBIIUICHHOIO IOJYYEHHUS CEPHOM KHUCIIOTHI, aMMHaKa, a TaKkKe
C()OPMUPOBAHHOCTh MpPEACTAaBICHUM 00 OOUmMX Hay4YHbIX MPUHIUNAX U
HKOJIOTUYECKUX MPOOJIEMaX XUMUYECKOr0 MPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUM MPOBOJUTH BBIUMCICHUS C UCTIOIB30BAHUEM MTOHSITHS
«MaccoBasi [JI0Ji1 BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH TIa30B IpH
XMMHUYECKUX pEaKLHUsAX, MacChl BELIECTBA WM O0bEMA ra3oB 0 H3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIUU
BEIIECTB, TEIJIOBOTO 3¢ (dekTa peakud Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

C()OPMUPOBAHHOCTh YMEHUN COOJIIOJATh MpaBHJIa IOJB30BAHMUS XHMHUYECKOM
nocyAoi M JabOpaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBuwia OOpallleHus C
BEILIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMH IO BBIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

C(OPMUPOBAHHOCTh ~YMEHMHM IUIAHUPOBATh W  BBIIOJHATH  XUMHUYECKHI
DKCIIEPUMEHT (pa3jI0KEHUE IMEepPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONPENENICHUE Cpedbl PpPacTBOPOB BEIIECTB C IMOMOLIBIO YHHUBEPCAJIBHOTO
WHIUKATOPA, BIMSHUE Pa3IU4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKIuu,
peaklMuy MOHHOrO OOMEHAa, KayeCTBEHHBbIE pEaKIMU Ha Cyiab(aT-, KapOoHAT- U
XJIOPU/I-aHHOHBI, HA KaTUOH aMMOHMS, PELICHHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
teMaM «Metaimey u «Hemeramibny) B COOTBETCTBHM € NPAaBWIAMH TEXHUKH
0e30MacHOCTH MPHU OOpAILEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOIO JKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUH COOTBETCTBYIOLIMX peaKUHil U (HOpMYIUPOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

COPMUPOBAHHOCTh ~ YMEHUH  KPUTHUYECKH  AHAIU3UPOBATh  XHMHUYECKYIO
uH(pOpMaIMIO, MOJy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaIK, IHTepHET U ApYTrux);

c(hOpMHUPOBAHHOCTH YMEHUH co0IIro1aTh MpaBuia AKOJIOTUYECKHU
1eJIeCO00pa3HOro0 TOBEAEHUST B OBITY WU TPYAOBOH JEATENBHOCTH B HEIIX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAOLIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMACHOCTh BO3/ICHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEEIEHHBIX BEIIECTB, TOHUMAS
cmbicnt mokazarens IIJIK, moscHATP Ha mHpuMepax CHocoObl yMEHBIIEHHUS H
IIPENOTBPALIEHUS X BPEIHOTO BO3AEHCTBHSI HA OPTaHU3M YEJIOBEKA,

JUIsE  O0y4arouMxcs € OTPAaHMYECHHBIMH BO3MOXKHOCTSIMH 370pPOBBSI: yMEHHE
NPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHUS BELIECTB M
XUMUYECKUX SIBJICHUM;

JUISL CIIENBIX M CIA0OBUASIIMX OOYYaIOIIMXCA: YMEHUE MCIOJIb30BaTh PeibepHO-
TOUEUHYIO cuctemMy obo3Hauenuit JI. bpaiins nis 3anucu XxuMudeckux GopMyiL.
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

10 KJIACC

Kon

pe3yJbTara

1

1.1

1.2

HpOBepﬂeMLIe NMpEeAMETHLIC PE3YJIbTAThI 0CBOCHUA

NPOBEpPsAEeMOro OCHOBHOI 00pa3oBaTeIbHOM NPOrpaMMbl CPeAHEro 001ero

oOpa3zoBaHus

TeopeTndeckre OCHOBBI OPTraHUYECKON XUMUN

CdopmupoBaHHOCTH MpeCTaBICHUM 0 XUMHYECKOU
COCTaBISIIOIIEN €CTECTBEHHOHAYYHOM KapTUHBI MHpa, POJIHU
XUMUU B TIO3HAHUM SIBICHUW MPUPOJBI, B (HOPMHUPOBAHUU
MBIIIUICHUSI W KYJbTYphl JIMYHOCTH, €€ (DPYHKIHOHAIBLHOU
IPAaMOTHOCTH, HEOOXOAUMOMN JUIsl PEIICHUS MPaAKTUYECKUX
3a/1a4 U DKOJIOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO Y IPUPOJHOM Cpelie

Brnanenne cuctemMol XMMUYECKUX 3HAHUM, KOTOpas BKJIIOYAECT:
OCHOBOTIOJIATralOIIMEe  TMOHATUS  (MOJIEKYyJla, BaJECHTHOCTb,
AIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCIICHHS, XUMHYECKas
CBsI3b, MOJIb, MOJIIPHAsI Macca, MOJISIPHBIN 00BEM, YIIIepOaHBIN
ckener, (yHKIMOHAIbHAS Tpynmna, pagukall, H30Mepus,
HU30MEPHI, TOMOJIOTUYECKUM PsAJl, TOMOJIOTH, YIJIEBOJAOPObI,
KUCJIOPOA- M a30TCOJEpKaIlue COEAUHEHUs, OMOJIOTMYEeCKU
aKTUBHBIC BelIecTBa (YIJIEBOJbI, >KHUPBI, OENKH), MOHOMED,
MOJUMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHbIC
COCIMHEHHUS); TEOPUU M 3aKOHbl (TEOpUS XUMHUUYECKOTO
CTpOCHHMSI  opraHudeckux BemecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK XUMUH,
(haKTOJIOTHYECKHUE CBEJICHUS O CBOMCTBAaX, COCTABE, MOTYyUYECHUN
1 0€30MaCHOM HCIIOJb30BAHUH BOKHEUIIIUNX HEOPTAHUYECKUX U
OpTraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATEILHOCTH

YCJIOBCKA

1.3

CdopMupoBaHHOCTh YMEHUI BBISBIISITH XapaKTEPHBIC MPU3HAKA

HOHHTHﬁ, YCTAaHABJIIMBAThL HX B3dUMOCBA3b, HCIIOJIB30BATH




COOTBCTCTBYIOIIHUC IOHATHA IIPU OIIMCAHHMKU COCTaBa, CTPOCHMUA

Y IIPEBPAILCHUN OPraHUYECKUX COCTUHEHUN

1.4

1.5

1.5

cOPMUPOBAHHOCTh YMEHHUU  HCIIOJIb30BAaTh  XUMHYECKYIO
CHUMBOJIUKY JJII COCTABJICHWS MOJICKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaMEHHOM) GOPMYIT OPTaHUYECKUX BEIIECTB
U YpaBHEHUW XWMHUYECKHX PEAKIHMi, W3rOTABIMBATh MOJICIH
MOJIEKYJT OpPTaHMYECKHX BEIIECTB JJS WJUTIOCTPAIlUU  HUX

XUMHYCCKOTO U IIPOCTPAHCTBCHHOI'O CTPOCHU S

CdopMUpOBaHHOCTh YMEHUH YCTaHABIMBATH MPUHAJJICHKHOCTh
M3YUYEHHBIX OPTaHUYECKHX BEIIECTB [0 UX COCTAaBY M CTPOCHUIO
K ONPENCIEHHOMY KJ1accy (rpymrie) COEAMHEHUN
(YTrJIeBOJIOPOIBI, KHUCIOPOJ W a30TCOJAEpXKAIINe COCTUHEHUS,
BBICOKOMOJICKYJISIPHBIE COCJIMHEHUS), JaBaTh UM Ha3BaHUS IO

cuctematnyeckoit Homenkiarype (IUPAC)

C(i)OpMI/IpOBaHHOCTB YMCHHUA OIIPCACIIAThL BHIABI XUMHYECKOM

CBSI3U B OPraHUYECKUX COCTUHEHUSX (OUHAPHBIC U KPATHBIE)

1.6

2.1

ChopmupoBaHHOCTh YMEHHUSI NMPUMEHSATH: IMOJIOXKEHHUSI TEOPUU
CTpOE€HMsI opraHndeckux BemectB A.M. bytiepoBa s
OOBSCHEHHS 3aBUCHUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U

CTPOCHUS; 3aKOH COXPaHCHUS MAaCChl BEIICCTB

Yraesonopoasl. Kucnopoaconepxaiue W a30TCOAECPKAILIUE
OpraHUYeCKue COCUHEHUSI. BricokomouiekysipHbie

COECIUHEHUA

ChopMUpOBaHHOCT, ~ YMEHUH  MOPUBOAUTH  TPUBHUAJBHBIC
Ha3BaHUSl OTACJIbHBIX OpPraHUYECKUX BEUIECTB  (ITHIIEH,
MPONUJICH, AalleTWJIEH, JSTUJICHTJIUKOJb, TJIUUEPUH, (EeHom,
dbopmanbieru, areTaibIeru, MypaBbiUHasl KUCJIOTA, YKCYCHAs
KHUCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBASI KUCJIOTA, TJIFOKO34,

bpyKTO3a, Kpaxmal, HeJJIr0J103a, TIUIHH)

2.2

ChopMupoBaHHOCTHP ~ yMEHHH  XapakKTEpPU30BaTh  COCTaB,
CTpOcHHE, (DH3NYECKHEe M XHMHYCCKHE CBOMCTBA THITMYHBIX

HpCHCTaBHTCHCﬁ Pa3IMYHBIX KJIACCOB OPraHUYCCKUX BCIICCTB




2.3

(MeTaH, 3TaH, STWICH, NTPOMWIEH, aleTWIeH, OyTtaaueH-1,3,
MeTunoyTaaueH-1,3, 6eH30J1, METaHOJI, TAHOJI, dTHJICHTJINKOJIb,
rIAIepuH, (EHOJ, aleTanbAeTH], MypaBbUHAas M YKCyCHas
KHCIIOTBI, TJIIOKO3a, Kpaxmall, IIE/UTF0JI03a, aMHHOYKCYCHas

KHCJIOTA)

CpopMUpOBaHHOCTHh YMEHUS WJUTIOCTPUPOBATH T'€HETUUYECKYIO
CBSI3b MEXAY THUIWYHBIMU [PEACTABUTEISAMU  Pa3JIMYHbBIX
KJIACCOB OPraHUYEeCKUX BEILICCTB YpaBHEHUSMU

COOTBCTCTBYIOIINX XHUMHYCCKUX pCaKIII/If/'I C HCIIOJIB30BaHUCM

CTPYKTYPHBIX (hOpMYJT

2.4

3.1

3.2

ChopmMHupoBaHHOCTP YMEHHS XapaKT€pU30BaTh HCTOYHUKU
YIJIEBOJOPOAHOTO Chipbd (He(Th, NPUPOIHBIM ra3, yroiub),
Coco0bl HMX TMepepabOTKU M MPAKTHUYECKOE IPUMEHEHHE

MPOJIYKTOB NEPEPAOOTKU
XUMUS U )KU3Hb. PacuyéTrl

CdopMupoBaHHOCT YMEHHMI BIAIE€Th CHCTEMOW 3HAaHUH 00
OCHOBHBIX METOZaX HAy4yHOro II03HAHUS, MCIOJIb3yEMbIX B
XUMHU TIpU HU3YYEHHUU BEIIECTB W XUMHUYECKHX SIBJICHUI
(HaOmrofieHre, HM3MEPEHHUE, SKCIEPUMEHT, MOJICITUPOBAHUE),
UCTIONIb30BaTh CHCTEMHBIE XUMHUYECKHE 3HAHUS ISl IPUHSITHS
peleHni B KOHKPETHBIX JKU3HEHHBIX CUTYallUsSX, CBS3aHHBIX C

BCIICCTBAMH U UX IIPUMCHCHUCM

CdopMupoBaHHOCTH YMEHUM COOJTI0IaTh MpaBuUia MOJIb30BAHUS
XUMHUUYECKON TMOCyAOM W J1abopaTOpHBIM OOOPYJIOBAHHUEM, a
TaK)Ke MpaBuiia OOpaIeHusi ¢ BEIECTBAMU B COOTBETCTBHH C
WHCTPYKITUSMU TIO BBITIOTHEHHUIO JTa0OPaTOPHBIX XUMHUYECKUX

OIIBITOB

3.3

ChopmMupoBaHHOCTh YMEHHN IUIAHUPOBATh M BBITIOJIHATH
XUMUYECKUN  AKCIEPUMEHT (MPEeBpalllCHUsI OPraHUYECKHUX
BEIIECTB [IPU HArpEBAHUH, NIOJYUYCHUE ITUIIEHA U U3YUYECHHUE €0
CBOMCTB, KAaYECTBEHHbIC PEAKIIUM OPraHUYECKUX BEUIECTB,

JeHaTypauus O€JIKOB NpH HarpeBaHUHU, IIBETHBIE PEAKIINU




O€JIKOB) B COOTBETCTBUU C NMPaBUJIAMU TEXHUKH O€30MacHOCTU
npu  oOpalieHuu ¢ BemecTBAaMH H  JIa0OpaTOPHBIM
000OpyZOBaHUEM; TIPEICTABIATH PE3yJbTaThl XUMHUYECKOTO
AKCIIEpUMEHTa B (popMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii u GOpMyIMpPOBATH BHIBOABI HAa OCHOBE OTUX

pe3yiabTaToB

3.4

3.5

3.6

CdopMupoBaHHOCTh yMEHUN MPOBOAUTH BBIYUCICHHUS 10
XUMUYECKUM ypaBHEHUsIM (Macchl, 0O0BEMA, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIHUH IO HU3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJAHBIX BEIIECTB WU
MPOJYKTOB PEAKIIUN)

ChopMupoBaHHOCT YMEHHMM KPUTHYECKHM aHAITU3UPOBATH
XUMHUUYECKYI0  HH(pOpMalUiO, TMOJy4aeMyl U3  pasHbIX
MCTOYHUKOB (CpeJIcTBa MaccoBOM MH(pOpMalLnH, ceTh MIHTEpHET
U IpyTHE)

CdopmupoBaHHOCTH YMEHUHI co0JroaaTh IpaBuia
HKOJIOTMUECKH  11€JIECOO00pa3HOro TOBEJAEHUST B OBITY U
TPYAOBOU AEATEIIBHOCTU B LEIAX COXPAHEHHUSI CBOETO 310POBbS
U OKPYXaKIIEeW NPUPOJHOW CpEIbl, OCO3HABaTh OIMACHOCTH
BO3/ICMCTBUASI HAa  JKUBBIE  OpPraHU3Mbl  OMNPEACIIEHHBIX
OpPraHMYECKUX BELIECTB, MOHUMAas cmbica mnokaszarens [1JIK
(mpenenbHO  JIOMYCTUMOW  KOHIIEHTpalMu), TOSICHITh Ha
npuUMepax CrocoObl YMEHBIICHUS U TPEAOTBPAIEHUS WX

BpCIAHOTO BOBILGI\/JICTBHH Ha OpraHu3M 4CJIOBCKa

11 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1
1.1

IIpoBepsieMble peaMeTHbIE Pe3yJabTAThl 0CBOEHMUS
OCHOBHOI1 00pa30BaTe/ILHOM MPOrPaMMBbI CPeIHEro 001ero
oOpa3zoBaHusi

TeopeTnueckre OCHOBBI XUMUHU

Brnanenue cucremon XMMHYECKUMX 3HAHWUM, KOTOpas BKIIFOYACT:




OCHOBOIIOJIATAIOIUE MOHATUSA (XMMHYECKHI DIIEMEHT, aToM,
ANIEKTPOHHAsI 000JI0YKa aToMa, S-, p-, d-3JIEKTpOHHBIE OpOHUTAIH
aTOMOB, VIOH, MOJIEKYIA, BaJICHTHOCTb,
JIEKTPOOTPHULATENILHOCTh, CTEIIEHb OKHUCIICHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIpHas  Macca, MOJSIPHBIM  O0O0BEM,
KPUCTAIUIMYECKAsT PEIIETKA, THUIBI XHMHUYECKUX pEeaKUui
(OKHCITUTENIEHO-BOCCTAHOBUTEIIBHBIE, 3K30- U SHAOTEPMHUYECKHE,
peakuMM  MOHHOTO  OOMEHa),  pacTBOp,  DIIEKTPOJIUTHI,
HEDJIEKTPOJINTHI, IEKTPOJINTUYECKAsS JCCOLaIus,
OKHCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKON PEaKIIHH,
XMMHYECKOE PpaBHOBECUE); TEOPUM M  3aKOHBI  (TEOpHs
ANEKTPOIUTUYECKON nucconnanny, llepuonnuecknii 3axon /.M.
MenneneeBa, 3aKOH COXpPaHEHHsS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUHN SI3bIK XUMHH, (PAKTOJIOTMUYECKUE CBEICHUS O
CBOWCTBaX, COCTaBe, MOJYYEHUU U O€30MacCHOM HCIOJIb30BaHUU
BaXHEUIINX HEOPraHUYECKUX BELIECTB B OBITY M MPAKTHUECKOU

ACATCIBbHOCTH YCIIOBCKA

1.2

1.3

1.4

CdopmHupoBaHHOCTh YMEHH BBISBIIATH XapaKTepHbIE MPU3HAKU
U B3aMMOCBSI3b  W3YYEHHBIX  IIOHATHUH, IIPUMEHSTh
COOTBETCTBYIOIIIME TOHATHS MNPHU ONHCAHUU CTPOEHUS U
CBOWMCTB HEOPTraHWYECKUX BEUIECTB W HUX NPEBPALICHUN;
BBISIBJISITH B3aUMOCBSI3b XMMMUYECKHUX 3HAHUN C MOHATUSAMU U

MpCaACTaBJICHUAMU APYTUX CCTCCTBCHHOHAYYHBIX IIPCAMCTOB

Bnanenne oCHOBHBIMU METOJIaMU HAYYHOTO MO3HAHUA BEIIECTB
U XUMUYECKHX  sIBJCHHUM  (HAaOJIIOJCHWE,  HM3MEpPCHHE,

AKCIEPUMEHT, MOJEIUPOBAHUE)

ChopMUpOBaHHOCT, YMEHHMH ONPENENATh BaJCHTHOCTb H
CTEIIEHb OKHCJICHHMS] XUMHUYECKHX JJIEMEHTOB B COEIUHEHHUSIX
pPa3IMYHOr0 COCTaBa, BHJ XHMHYECKOW CBA3M (KOBAJIECHTHAas,
WOHHAs, METAJUINYECKasi, BOJOPOJHAsI) B COCOUHEHUSX, THUI
KPUCTAJUNIMYECKON PEIIETKH KOHKPETHOrO BellecTBa (aTOMHas,

MOJICKYJISIPpHAaA, NOHHaAs, MCT&J’IJ’II/I‘ICCKaH)

1.5

CdopMupoBaHHOCTh YMEHHUI OMNpENeNsiTh XapakTep Cpeabl B




BOJAHBIX paCTBOpax HCOPTraHUYCCKUX COCI[I/IHGHI/Iﬁ

1.6

1.7

1.8

CdopMupoBaHHOCTh YMEHUSI KIAaCCU(UIUPOBATH XUMHUUYECKHUE
peakuMy 1O Pa3jJU4YHbIM MpU3HAKaM (YUCITy U COCTaBy
pearupyromux BeIIeCTB, TeIIoBOMY 3(hQeKTy peakiuu,
W3MEHEHUIO CTENEHEH OKHCICHHSI D3JIEMEHTOB, OOpaTHMOCTH

peaKIuu, y4acTUIO KaTaau3aTopa)

CdopmMHpOBaHHOCTh YMEHHMI COCTaBIATh YPAaBHEHUS peakUui
pPa3IMYHBIX THUIOB, IIOJHBIE W COKPAIIEHHBIE YPAaBHEHUS
peakii HOHHOTO OOMEHA, YYUThIBAsl YCJIOBHS, IPU KOTOPBIX
9TU peaKUu UAYT 10 KOHLA

CdopMupoBaHHOCTH YMEHHU IIPOBOJUTH peaxkuuu,
MOATBEPKIAIOIINE  KAYECTBEHHBIM  COCTAB  PA3JIMYHBIX
HEOPraHUYECKUX BEIECTB, pPACIIO3HABATH OIBITHBIM ITYTEM
VOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX

BCIICCTB

1.9

CdopMUpoBaHHOCTH YMEHUM  PacKpbIBaTh CYIIIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUNA  MOCPEICTBOM

COCTAaBJICHUSA 3JICKTPOHHOI'O Oajranca 3TuxX peaKI_[I/Iﬁ

1.10

ChopMUpPOBaHHOCT, ~ YMEHHH  OOBSICHSATH  3aBHCHUMOCTH

CKOPOCTU XUMHUYECKOHN PEeaKIuu OT Pa3TudYHbIX (PaKTOPOB

1.11

ChopMUpOBaHHOCTh YMEHUM OOBSCHSITH XapaKTEp CMEIIECHUS
XUMHUYECKOTO PpPABHOBECHS B 3aBUCMMOCTH OT BHEIIHETO

Bo3aeiicTBus (npunuun Jle [larense)

OO6murast 1 HEOpraHUYECKask XUMHUS

2.1

2.2

CdopMupoBaHHOCTH YMEHUU PaCKpbIBATh CMBIC
[lepnoandeckoro 3aKOHAa J.N. MenneneeBa u
J€MOHCTPUPOBATH ero CHUCTEMATU3UPYIOULYIO,

O0OBACHUTENBHYIO U TPOTHOCTHYECKYIO (PYHKIIUU

ChopMUpOBaHHOCT, YMEHHUM XapaKTEepPU30BaTh JJICKTPOHHOE
CTPOCHHE aTOMOB XHMHYECKUX 3JIeMEHTOB |—4 mnepuonos
[leppoanyeckol cUCTEMBI XHUMHUYECKUX dieMmeHToB JI.M.

MenpeneeBa, HCIOJNB3YsSd TOHATHS «S-, P-, O-3JeKTpOHHBIC




2.3

opouTtanu, «OHEpPreTUYECcKue YPOBHI, OOBSACHSATH
3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB XMMHUYECKUX JJIEMEHTOB
U UX COCOWHEHMM Mo mnepuonaMm u rpymnmam l[lepuoanueckoi

CHUCTEMBI XMMHYECKHUX 3J1eMeHTOB JI.11. MenaeneeBa

CdopMUpoBaHHOCTh yYMEHHH XapaKTepH30BaTh (OMHUCHIBATH)
o0mue XWUMUYECKHE CBOWCTBA HEOPTaHUYECKHX BEIIECTB
pa3IMYHBIX  KJIACcCOB,  MOATBEPXAATh  CYIIECTBOBAHUE
TCHETUYECKON CBSI3U MEXIY HEOPTaHWYCCKUMH BEIIECTBAMH C
MOMOIIBIO  YPaBHEHUW  COOTBETCTBYIOIIMX  XUMHUYECKUX

peakumi

2.4

2.5

2.6

CdopMUpoBaHHOCTh YMEHUHN YCTAaHABIMBATH MPUHAIICKHOCTD
HEOPTaHUYECKUX BEIIECTB IO UX COCTAaBY K OIpPEACIEHHOMY
KJ1accy (rpymrne) coeJuHeHu (IpOoCThie BEIIECTBA — METAILIBI U
HEMETaJUTBl, OKCHBI, OCHOBAHHS, KHCJIOTHI, aM({OTEpHBIC

TUJIPOKCHUIBI, COJIN)

ChopMUPOBaHHOCT, yYMEHUM HCHOJIB30BATh XUMHUYECKYIO
CHUMBOJIUKY ISl COCTaBJICHHS (POpMyJ BEIIECTB U ypaBHEHUU
XUMHUYECKUX PEaKIUi, CHUCTEMAaTHUYECKYylD HOMEHKIATypy
(IUPAC) 151 TPUBHAJIbHBIE Ha3BaHMUS OTJEIIbHBIX
HEOPTaHWYECKUX BEHIECTB (yrapHbIil Ta3, YIJIEKUCIBIN Tas,
aMMMaK, raméHasi U3BeCThb, HEeTallléHasi U3BECTh, MUThEBAs COJA,
OUPUT U IPYTHUE)

ChopMUpPOBaHHOCT, YMEHUN XapaKTEpPU30BaTh (OMUCHIBATH)
o0IIMe XUMHUYECKHE CBOMCTBA HEOPTaHMYECKUX BEIIECTB
pa3IMYHBIX  KJIACCOB, NOATBEPKAATh CYIIIECTBOBAaHUE
TEHETUYECKON CBSI3U MEXKAY HEOPTraHMYECKHUMH BEIIECTBAMU C
NOMOINIBIO  YPaBHEHUM  COOTBETCTBYIOIIUX  XUMHUYECKHUX

peakiuin

2.7

CdopMUpOBaHHOCTH, YMEHHMM TUIAHUPOBATH W  BBITIOJTHSTH
XUMUYECKUN HKCIEPUMEHT (pa3iioKEeHHE MEePOKCUAa BOAOPOAA
B NPUCYTCTBUU KaTajau3aTtopa, ONpeaeieHHe Cpebl pacTBOPOB
BEILIECTB C NMOMOIIBI YHHBEPCAJIBHOIO MHAMKATOPA, BIUSHUE

pa3nMyHbBIX (PAKTOpPOB HA CKOPOCTh XUMHUYECKOH peakiuu,




2.8

peaKkiMi HOHHOIO OOMEHAa, KauyeCTBCHHBIC pEaKIUu Ha
cynb(dar-, kapOOHAT- U XJIOPHUI-aHUOHBI, HA KAaTHOH aMMOHWUS,
peIIeHHEe SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM «MeTauiby |
«HemeTamipl») B COOTBETCTBHM C MpaBWJIAMH TEXHHKH
0€30IMaCHOCTH MPH OOpaIllCHUH C BEIIECTBAMH H J1a00paTOPHBIM
00OpyIOBaHHEM; TMPEIACTABIATh PE3YJIbTaThl XUMHUYECKOTO
SKCIIEPUMEHTa B (pOpMe 3aliCH YPaBHEHHHA COOTBETCTBYIOIIHX
peakiuii W (QOPMYJUPOBATH BBIBOJABI HAa OCHOBE JTHX

pe3ynbTaTOB

ChopmupoBaHHOCTH YMEHUM COOJIOAATH ITpaBUiia MOJIb30BaHUS
XUMUYECKON TMocyAoi U J1abopaTOpHBIM OOOpYyJAOBaHUEM, a
TaKk)Ke MpaBuiia OOpaleHusi ¢ BEIIeCTBAMH B COOTBETCTBUU C
UHCTPYKIUSIMUA TIO BBIMOJTHEHUIO JTa0OPaTOPHBIX XUMHUYECKUX

OIIBITOB

2.9

3.1

3.2

ChopmHupoBaHHOCTh YMEHUN XapaKTepU30BaThb XUMHUYECKUE
IPOLIECCHI, JIEKAIME B OCHOBE ITPOMBILUICHHOIO IOJyYEHHS
CEpHON KHCIIOTHI, amMMHakKa, a Takxke C()OPMHUPOBAHHOCTD
npeacTaBlieHUid 00  oOmMX  HAy4YHbIX  NpPUHLOMOAX U

AKOJIOTMYECKUX MTPoOIeMaxX XUMUUECKOTO TPOU3BOJICTBA
XuMMUS U )KU3Hb. PacuéTel

CdopmMupoBaHHOCTD MPEJICTaBICHUI 0 XUMHUYECKOU
COCTaBJISIFOIIEH E€CTECTBEHHOHAyYHOM KapTHUHBI MHUpPA, POJIH
XUMUU B TO3HAHUM SIBIICHUM TpUponbl, B (HOPMUPOBAHUU
MBIIIUICHUSI W KYJbTYpPhl JIMYHOCTHU, €€ (PYyHKIIMOHAIHHOM
IPAaMOTHOCTH, HEOOXOIUMOUN I pPEHICHUS TPAKTUISCKUX
3a/1a4 U JKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
310POBbBIO U IPUPOJIHOM Cpelie

ChopMUPOBaHHOCT, YMEHUW KPUTUYECKH aHAIM3UPOBATH
XUMUYECKYI0  MH(OpMalUIO, TMOJy4aeMyl M3  Pa3HbIX
UCTOYHUKOB (CpelcTBa MacCOBOM KOMMYHHUKAIIUU, CETh

WNurtepHeT u npyrue)




3.3

3.4

3.5

CdopMupoBaHHOCTH YMEHHUM coOJII01aTh IpaBuiia
AKOJIOTUYECKH  11eJ1IeCO00pa3HOro TMOBEJAEHUS B OBITY U
TPYIOBOU AEATEIBHOCTH B LEJSAX COXPAHEHUS CBOETO 30POBbs
Y OKPY>KaKOIIEW ITPUPOTHON CPEeIb

Oco3HaBaTh OMACHOCTh BO3JCUCTBHUS HA KUBBIE OpPraHU3MBI
ONPENECIEHHBIX BEIIECTB, MOHMMAs cmbica Tokazarens [IJIK,
MOSICHATh  HAa  NpUMEpax  CIocoObl  yMEHBINCHUS U
NpEAOTBPAIICHUS MX BPEIHOrO BO3JCHCTBHUS HAa OpPraHu3M

YCJIOBCKaA

ChopmupoBaHHOCTE YMEHH TPOBOAWUTH BBIYUCICHUS C
UCIIOJb30BAaHUEM TIOHSATHS «MaccoBas J0Ji1 BEIIECTBA B
pacTBope», OOBEMHBIX OTHOIIEHHWH Ta30B NpPU XHUMHUYECKUX
peakuusax, Macchl BELIECTBA WM 00BbEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIECTBAa, Macce WIH O0bEMY OJHOTO U3
yY4aCTBYIOIIMX B PEAKIUU BEIIECTB, TEIUIOBOTO 3(ddexra
peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHHUsI MAacChl BEUIECTB,

IMPCBpAIICHUA U COXPAHCHUS OHCPIUHU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepHeMblﬁ AJIEMEHT COAECPKAHNA

1

1.1

1.2

TeopeTnueckre OCHOBBI OPTaHUYECKON XUMUU

IIpeameT oOpraHM4ecKOM XUMHUHU: €€ BO3HHKHOBEHHWE, Da3BUTHE U
3HAQYEHUE B TMOJYYEHUM HOBBIX BEIIECTB W MATEpHANIOB. Teopus
CTpPOEHHUs opraHuveckux coeauHeHnii A.M. BytnepoBa, €€ OCHOBHBIE

ITOJIOKCHUA

CrpyktypHble  (opMysibl  OpraHMYecKMX  BemiecTB. [omosorus,
n3oMepusi. XUMHYECKAsT CBA3b B OPraHUYECKUX COCIMHEHUSX —
OJIMHAapHBIE W KpaTHbie CBs3u. [IpencTtaBieHue o KilaccCUpUKAIMU

OpPraHUYCCKHUX BCIICCTB

1.3

HoMmenknaTtypa oOpraHMueckMx COEIMHEHUH (cucTemMaTuyeckas) u
TPUBHUAJIbHBIE  HA3BaHMWS  BAXKHEHIIUX  IPEICTABUTENIENM  KJIACCOB

OPraHUYCCKHUX BCIICCTB

YrneBoaopoasl

2.1

2.2

2.3

2.4

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUN pAn. MeTaH u 3TaH —
NPOCTEUIIINE TPEACTABUTEIN aJIKaHOB: (U3HUECKHE W XHUMUUYECKHE
CBOMCTBa (peakinu 3aMelIeHUs] U TOPEHHs), HAXOXKJICHUE B MPUPOJIE,

IMOJIYYCHHUC U IIPUMCHCHHUC

AJIKEHBI: COCTaB W CTPOCHUE, TOMOJIOTHYECKMH pPAA. OTWIECH U
MPONMWJIEH — MPOCTEHIINE MNPEICTABUTENN AJIKEHOB: (HU3UYECKUE U
XUMUYECKHE CBOMCTBa (peakiuu THUAPUPOBAHMS, TalOTCHUPOBAHUS,
TUApaTaly, OKUCICHUS U MOJUMEPU3ALIUHN ), TOTYUYEHHUE U IPUMEHEHNE
Ankaauensl:  OyrtagueH-1,3 u  metunOyranuen-1,3:  cTpoeHue,
BOKHEUIIME XUMHUYECKHME CBOMCTBa (peakiusi MOJUMEpPU3AIIUHN).

HOJ’Iy‘-IeHI/IC CUHTCTHYCCKOI'O KaydyyKa U pC3HUHbI

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTMUECKHI psI.
ALIETWIEH — IPOCTENIINI NPEICTABUTEND AJTKUHOB: COCTAB, CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBA (peakiuu TUIPUPOBAHMS,

raJJorCHUpPOBaAHM:A, THApATAINU, FOpeHI/IH), IMOJIY4YCHUC U IIPUMCHCHUC




2.5

Apenbl. benzon: cocraB, cTpoeHue, (U3HUECKHME U XHUMHYECKUE
CBOMCTBa (p€aklUMH TaJOr€HUPOBAHHUS W HUTPOBAHUA), MOJIYYEHUE H
npuMeHeHue. TollyoJd: COCTaB, CTpOCHHE, (PU3UYECKHE U XUMHYECKHE
CBOMCTBa (peaklMH TaJOreHUPOBAHUS W HUTPOBAHHUA), IMOJIYyYEHUE H
npuMeHeHue. TOKCHYHOCTh apeHoB. ['eHeTHyeckas CBS3b MEXKIY

yrijicesoaopoaamMu, IpuHAIJICKAIIUMHU K pa3JIMIHbIM KjIaCCaM

2.6

3.1

[TpupoaHbIE UCTOYHUKU YTIIEBOAOPOIOB. [IpUpOMHBIA Ta3 W MOMYyTHBIC
HedTsaubie ra3el. Hedth u €€ npoucxoxaeHue. Criocodsl nepepadboTKu
He(THU: MepEeroHKa, KPEKUHT (TEPMHUUECKUH, KaTaJTUTUIECKUI), ITUPOITH3.
[TpomykThl IepepaboTku HEDTH, UX MPUMEHEHUE B MPOMBIIIIICHHOCTH |

B ObITy. KaMeHHBIN yroib U MPOAYKTHI €ro NepepadoTKu
Kucnoponconep:xamue OpraHn4ecKue COeqMHEHUS

[IpenenbHble OAHOATOMHBIE CIUPTHI. METAHON M 3TAHOJ: CTPOCHUE,
dbu3uyeckrue M XUMHUYECKHE CBOMCTBAa (peaklMh C AaKTUBHBIMHU
METaJUIAMHU, rajoreHOBOAOPOIAMHU, ropeHue), IIPUMEHEHHUE.
BopoponHsie cBA3U MeX1y MOJIEKYJIAaMU CHUPTOB. /leicTBUE MeTaHOoIa
W OTAaHOJIA Ha OpPraHu3M 4YejoBeKa. MHOroaroOMHbIE  CIHUPTHI.
OTWICHTJIMKOJIb U TJIUIEPUH: CTPOCHUE, (PU3MUECKHEe M XUMHUUYECKHUE
CBOMCTBA (B3aUMOJICUCTBUE CO IIEJIOYHBIMUA METaJlJIaMH, KaueCTBEHHas
peakiusi Ha MHOTOATOMHBIE CIIUPTHI). JIefCTBHE HAa OpraHU3M YeJlOBEKa.

HpI/IMeHeHI/Ie rmMocpuHa U OTUJICHITIMKOJIA

3.2

3.3

3.4

@deHoJ: CTpOEHUE MOJIEKYJbI, (PU3NYecKue M XUMUYECKHUE CBOMCTBA.

Toxcuunocth penona. [lpumenenue Gpenona

Anbneruapl U KETOHbl. DOpMamnblIerui, ameTalbJeTu/l: CTPOCHHUE,
bu3uyeckrue ¥ XHMHYCECKHE CBOMCTBA (peaKkIud OKHCICHHS |

BOCCTAaHOBJICHHU, KQUCCTBCHHBIC peaKI_II/II/I), IMOJIYYCHUC U IIPUMCHCHUC

OnHOOCHOBHBIE TIpe/esibHbIe KapOOHOBBIE KHUCIOTHL. MypaBbuHAs |
YKCYCHAasl KHUCJIOTBI: CTpO€HHE, (U3NYECKUE UM XMMHYECKHE CBOMCTBA
(coiicTBa, oOmUME IS Kjacca KHUCIOT, peakmus 3Tepuduxanun),
nojiyueHue W npumeHenue. CTeapuHOBasi M OJICMHOBAsT KUCIOTHI Kak
NPEICTABUTENN BBICIINX KapOOHOBBIX KUCIOT. MblJla KaK COJH BBICIINX

Kap6OHOBI>IX KHUCJIOT, UX MOIOIIICEC JICHCTBUE




3.5

3.6

Crnoxuble 3(pupbl Kak NPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHbIX 3¢upoB. Kupel. 'maponus sxupoB. [IpumeHeHue XHUpOB.

buonornueckas poJib :KUpPOB

VYrineBoapl: cocTaB, Kiaccuukauus YrieBoaoB (MOHO-, JU- U
nonucaxapubl). ['moko3a — IpocTelimnii MOHOCcaxapui: 0COOCHHOCTH
CTPOCHHSI  MOJEKYNbl, (U3HUEeCKHe W  XHMHUYECKHE CBOMCTBA
(B3aumonericteue ¢ ruapokcuaoM wmeau(ll), okwcieHue aMMHaYHBIM
pacTtBopoM okcuja cepedpa(l), BocctaHOBIEHUE, OPOKEHHUE TITFOKO3bI),
HaXOXJE€HWE B MPUPOAE, NpPUMEHEHHE, OHOJOoruueckas poJb.
dotocunTe3. PpyKTO3a KaK M30MeEp INIIOKO3bl. Kpaxman m nemronosa
KaKk mpupoaHble monuMmepbl. CTpoeHHe Kpaxmala M IIEeJUTFOJIO3HI.
dusznueckre W XUMHYECKHME CBOWMCTBa  Kpaxmana (THAPOIH3,

Ka4CCTBCHHAA PCaKIUA C I/IOIIOM)

A30Tconep>1<amne OpPraHU4CCKUC COCANHCHUA

4.1

AMMHOKHCJIOTBI KakK aM(i)OTCpHBIe OpPraHNM4CCKHC COCIUHCHU:.
du3nyeckue M XMMHUUYECKME CBOMCTBA aMHUHOKHUCIIOT (Ha IMpuUMCEpe

IMIMHA). bruonornueckoe 3HaueHre aMUHOKHUCIIOT. [lenTuab

4.2

benku xak npupoIHbIE BEICOKOMOJIEKYJISIpHBIE coeAuHeHus. [lepBruunasi,
BTOpUYHA U TPETHUYHAS CTPYKTypa OEIKOB. XHWMHUYECKHE CBOWMCTBA

OEJIKOB: TUPOJIN3, ICHATYpallMsl, KaueCTBEHHbIE peaKuKi Ha OCJIKU

5.1

BrICOKOMOIIEKYIISIpHBIE COETMHEHMS

OCHOBHBIC TOHSTHS XUMHUHM BBICOKOMOJICKYJISIPHBIX COEIUHECHUI:
MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIUMEPU3ALINH,
cpenHsst  MoJiekyispHas macca. OCHOBHBIE  METOABl  CHUHTE3a
BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN — MOJIMMEPHU3AITIS u

IIOJIMKOHACHCAI U

5.2

9KCHepI/IMeHTaJ'IBHBIe MCTOJbI M3YUCHHA BCIICCTB U HX HpGBpﬂH.ICHHfII
O3HAKOMJICHUC C O6p&3L[aMI/I MNPpUPOJHBIX M HMCKYCCTBCHHBLIX BOJIOKOH,

IIJJACTMACC, Kay4yKOB. []oyyeHne CHHTETHYECKOr0 KaydyKa U PE3UHBI

11 KJIACC




Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUA

TGOpCTI/I‘ICCKHe OCHOBBI XUMHUH

1.1

1.2

1.3

XUMUYECKUN 3JIeMEHT. AToM. Sapo aroma, HM30TONBI. DJIEKTPOHHAs
000J10uKa. DHEPreTHUECKUEe YPOBHHU, MOTYPOBHU. ATOMHBIE OpOHUTANH, S-
, Pp-, d-amemenTel. OCOOCHHOCTH pacCHpPEICICHUS 3JCKTPOHOB IIO
opbutansiM B aroMax »JJIEMEHTOB TIEPBBIX UETHIPEX TEPHOJIOB.

DneKkTpoHHasi KOH(UTypalus aTOMOB

[lepuonnueckut 3akoH u llepmogumueckas cucremMa XUMHYECKHX
anementoB J[.MI. MenneneeBa. CBsA3p INEPHOIUYECKOTO 3aKOHA U
[Tepuoauueckoit cucrtembl xuMudeckux aneMmeHToB .M. MenneneeBa ¢
COBPEMEHHOW TEOpHEN CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUS
CBOMCTB XHMMHUYECKHX DJEMEHTOB M 00pa3yeMblX HMH MPOCTHIX U
CJ0>KHBIX BEIIECTB M0 TPYINNaM U NEepruoJaM. 3HAYCHUE NEPUOANIECKOTO

3aKOHA B Pa3BUTHH HAYKHU

Crpoenue BemecTBa. XUMHYECKass CBS3b. BHABI XMMHYECKON CBS3U
(KoBaJICHTHAs HEMOJIIPHAS W TOJIApHAs, MOHHAs, MeTajutndeckas ). VIoHbI:
KaTHOHBI W  aHWOHBL. MexaHWu3Mbl 00pa30BaHUS  KOBAJICHTHOU
XUMUYECKOHN CBsI3U (OOMEHHBIM W TOHOPHO-aKIENTOPHBIN). Bogopoanas

CBA3b

1.4

BasnieHTHOCTB. DneKTpOOTpHUIIATENLHOCTh. CTENEHb OKUCIICHHUS

1.5

1.6

1.7

1.8

BemectBa MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHUsS. 3aKOH
IIOCTOSTHCTBA COCTaBa BEILIECTBA. TUIBl KPUCTALIMYECKUX PELIETOK.
3aBHUCHUMOCTh CBOMCTBA BEHIECTB OT THUIIA KPUCTAJUIMYECKOM PEUIETKU.
[lonaTHE 0 nUCHEpCHBIX cucTeMax. VICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 101 BEECTBA B pacTBOpE

Knaccudukanmsa  Heopranuueckux — coenuHenuid.  Homenkmarypa

HCOPraHNM4YCCKUX BCUICCTB

Xumuueckas peakius. Knaccupukanuss XUMHUYECKHX peakiuil B
HEOPTaHUYECKOM M OPraHWYECKOM XHMHHU. 3aKOH COXPAHEHHS MacChl
BEILIECTB, 3AKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU MPU XUMHUECKUX

peaKIUsIX

CKOpOCTh peakinu, e€ 3aBUCUMOCTh OT Pa3InYHbIX (PAKTOPOB




1.9

OOpatumbie peakuuu. XUMHUYECKOe paBHOBecue. DakTopbl, BIUSIOIINE

Ha COCTOsIHME XMMH4YeCKOro paBHOBecus. [Ipununn Jle [llaTense

1.10

BHGKTPOJ'II/ITI/I‘-IGCKQJI AUCCOIIHaIHs. CunbHble M cia0bIe QJICKTPOJIUTHI.
Cpez:a BOIHBIX PAaCTBOPOB BCIICCTB: KHCJAA, HeﬁTpaHBHaﬂ, meJI049Hasd.

Peakninu nonsnoro oomMeHa

1.11

2.1

OKUCIUTETLHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU
Heoprannueckast xumust

Hemeramner. Ilomoxenne HemerammoB B Ilepuogmueckoint cucreme
xuMuueckux sjeMentoB JI.M. MenzaeneeBa M OCOOCHHOCTH CTPOCHHS
aToMoB. PU3HWUYECKHUE CBONCTBA HEMETAJUIOB. AJIOTPOINHUS HEMETAILJIOB

(Ha mpumepe Kuciiopoaa, cepol, pocdopa u yriepoaa)

2.2

XHUMUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TAJIOTEHOB, CEPBHI,
azota, (Gocdopa, yriepoga U KpeMHHs]) U UX COCIUHEHHUM (OKCHJIOB,
KHUCJIOPOJACOIEpKAIIUX KUCIIOT, BOJAOPOAHBIX coeuHeHui). [I[pumMenenue

BOKHEHUIIINX HEMETAJUIOB U UX COEIUHEHUN

2.3

2.4

Meramnel.  Ilonoxxenne MerasmoB B Ilepuomnueckoin  cucreme
xumuyeckux snemeHtoB [[.M. MenneneeBa. OcoOEHHOCTH CTPOCHHS
ANEKTPOHHBIX 000J0YeK aToMoB MeTauioB. OO0mme Qusnyeckue
cBorictBa MeTauioB. CIulaBel METAJUIOB. OJIEKTPOXMMHUUYECKUUA P

HanpsHKEHUM METAIIOB

XUMUYECKHE CBOMCTBA BAXXHEUIIIUX METAUIOB (HATPUH, Kalui, KalabIui,
MarHui, ajglOMHHUHN, LUHK, XPOM, >K€JIe30, MEIb) M HUX COCIUHCHUM.
OO6mue crmocoObl MoTydyeHus MeTallIoB. [IpuMeHeHne MeTalIoB B OBITY U

TCXHUKC

2.5

I'eneTnueckass CBA3b HCOPraHN4YCCKUX BCHICCTB, IIPHHAMICKAINIUX K

pa3’In4YHbIM KJIaCCaM

XUMUS U )KU3HD

3.1

Ponp xumum B 00eCmeUeHMHM HSKOJOTUYECKOW, HSHEPreTUYECKOW U
MUIIEBON 0€30MacHOCTH, pPa3BUTUM MeAUIUMHBL. [loHATHE O HAy4YHBIX

METOJax IMO3HaHUuA BEUICCTB U XUMHUNYCCKHUX peaKHI/Iﬁ

3.2

[IpencraBiaenuss 00 OOHIMX HAyYHBIX MPHUHIMIIAX MTPOMBIIIIEHHOTO

MMOJIY4CHUA Ba)KHEHIIINX BCIICCTB. YenoBek B MHUPC BCHICCTB U




3.3

MaTEepUAJIOB: BAXKHENIINE CTPOUTEIIBHBIE MAaTEPUAJIbl, KOHCTPYKIIMOHHBIE
MaTepualbl, Kpacku, CTEKJIO, KepaMHUKa, MaTepHalbl JIJIsi 3JIEKTPOHUKH,
HaHOMAaTEpPUAJIbl, OPraHUYECKUE U MUHEPATIbHBIC YA00PEHUS

XuMus ¥ 310pOBbE YEJIOBEKA: MTPABHIIA UCIIOIb30BAHUS JIEKAPCTBEHHBIX
npernapaToB, paBuiia 6€30MacHOTO UCIIOIb30BAHMS IPENapaToB OBITOBOM

XHUMHHU B HOBCGI[HCBHOﬁ ZKHN3HHU
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