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MNOSACHUTEJIBHAS 3AITUCKA
[TporpaMma 1o XMMHH Ha YPOBHE CPEIAHEro 00IIero oOpa3oBaHus pa3paboTaHa Ha OCHOBE:

1.®enepanbHOro rocy1apcTBEHHOTO0 00pa30BaTEILHOIO CTAHIaPTa CPETHEr0 OOIIETo
obpa3zoBanus ([Ipukas Munucrepersa npocsenieanst PO ot 17.05.2012 Ne413 « O6
yrBepxaeHur @I'OC COO» ¢ u3M. )

2.0OcHOBHOM 00pa30BaTEIHLHON MPOTPpaMMBI CpeiHero obmiero oopazoBanuss MAQOY Abarckas
COII Ne 1, npotokon nenarorudeckoro cosera oT 30.08.2023 r. Ne 18, ¢ uzm. ot 23. 05.2025.

3. [Ipuka3za Munnpocsemenus: Poccuu ot 26.06.2025 N 495 "OG6 yrBepxaeHuu ¢GeaepaaibHOTO
nepeyHsi y4eOHUKOB, JOMYIIEHHBIX K UCIOJIb30BAHUIO MIPH PeaTU3allMi UMEIOLTIX
roCy/IapCTBEHHYIO aKKpEAUTALMI0 00pa30BaTeNIbHBIX IPOIPaMM HauyaJbHOTO OOLIEro,
OCHOBHOTO O0IIIET0, CPETHEr0 O0IIeT0 00pa30BaHUs OPTaHU3AIUSIMU, OCYIIECTBIISIOIIUMA
00pa30BaTebHYIO I€ATEIbHOCTD U YCTAHOBIICHUS IPEJIEIBHOIO CPOKA UCIIOJIB30BaHUS
UCKJIIOYEHHBIX YUEOHUKOB U pa3paOd0TaHHBIX B KOMIUIEKTE C HUMH Y4€OHBIX TIOCOOMi"

4.Yuebnoro urana MAOY Aobarckas COII Ne 1 ma 2025 — 2026 y4eOHBIi ro/I.

5.®@enepanbHOl paboueil NporpamMmsl 0 y4eOHOMY IpeaAMeTy «XUMUSI».

A Ttaxke Ha ocHoBe DenepanmpHOro 3axona ot 29.12.2012 Ne 273-@3 «O0 obpa3zoBaHuU B
Poccuiickoit ~ ®enepanun», TpeboBaHMM K  pe3ynbTataM  OCBOEHHUS  (enepaibHOU
o0pasoBartenbHO MporpamMmel cpeanero oomero oopazosanus (OOIT COO), mpeacTaBieHHBIX B
®denepanbHOM ToCyqapcTBEHHOM obOpaszoBatenbHOM cranmapte COO, ¢ yu€rom Konneniuu
npenojiaBaHusl ydeOHoro mpeaMera «XuMus» B 00pa30BaTeNbHBIX OpraHu3anusax Poccuiickoit
deneparuy, peanu3yroX OCHOBHbIE 00pa3oBaTeIbHble IPOTPaMMBbl, 1 OCHOBHBIX MOJOXEHUH
«Ctparerun pa3Butusi BocnuTaHusi B Poccuiickoit ®denepanum Ha nepuon ao 2025 roxa»
(Pacnopskenue [IpaBurensctea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJI0OB K pa3paboTKe MNporpaMmbl MO XUMHH, K OIPENEIeHHUI0 O0IIen
CTpaTeruu 0O0y4eHHsI, BOCIUTAHUS U Pa3BUTHUS OOy4aIOUIMXCS CPeJICTBAMU y4yeOHOro IpenmMera
«Xumus» s 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMIIM KOHLIENITYaJIbHBIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IieNiel, COJepXKaHMs, pEe3yJbTaToB OOy4eHHUS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHHUKOB.

XuMuyeckoe o00pa3oBaHHE, TIOJy4aeMO€ BBITYCKHUKaMU  0011e00pa3oBaTebHOM
OpraHu3alliy, SBISETCS HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIYXHUT
3aBEpILAIOIIMM 3TAallOM PEAM3alMU Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIFOUEBBIX
[IEHHOCTEH, NPHUCYIIUX IEJIOCTHOM CHCTEME XHUMHYECKOTO 0Opa3oBaHUs. OTH IEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTypbI
YeJOBEKa, a TaKKe DSKOJOrMYeCKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
npupoaHoi cpene. Peanusyercs xuMudeckoe oopazoBaHue 00YYAIOLIMXCS HA YPOBHE CPEIHEro
obmero oO6pa3oBaHuUsl CPEICTBAMH YYEOHOTO TpeaMeTa «XUMHUS», COJAEpPKaHUE U MOCTPOEHUE
KOTOpPOTO ONpENEICHbl B IMpOrpaMMe IO XHMHUU C Y4E€TOM crneuuuKd HAyKd XUMHH, €€
3HAYeHUs B MIO3HAHUM NMPHUPOJIBI U B MAaTEPHAILHOM KHU3HHU OOIIECTBA, & TAKXKE C Y4ETOM OOLIUX
HeNeil ¥ MPUHIMIIOB, XapaKTEPH3YIOUINX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CPEIHETr0 OO0IIero
oOpasoBanus B Poccuiickoit @enepannu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UTPaeT 0coOyl0 pojib B COBPEMEHHOMU
[IMBWJIN3AIIMU, B CO3IaHUM HOBOHM 0a3bl MaTepHabHOW KyabTypbl. OHa BHOCHUT CBOW BKJIAJ B



dbopMupOBaHUE PAallMOHATIEHOTO HAYYHOTO MBIILICHUS, B CO3JaHHE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYXaroIeM MUpe Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTOpoe GOPMHUPYETCsl B XUMUU
Ha OCHOBE IIOHMMAaHUs BELIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMU MPUMEHEHUSI.

TecHo B3auMOAEHCTBYST C JPYTMMHM €CTECTBEHHbIMM HayKaMH, XUMHUS CTajna
HEOTHEMJIEMOI YacTbI0 MUPOBOM KYJIbTYphl, HEOOXOAWMBIM YCJIOBHEM YCHEIIHOTO TpyAa M
KHU3HU KaXI0ro wieHa obmecTBa. CoBpeMEeHHAs XMMHUsl KaK HayKa CO3MIATelIbHAs, KaK HayKa
BBICOKMX TEXHOJIOTHMH HaIlpaBJieHa HA PEUICHUE INI00ANbHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHS
YeJIOBEYECTBA — CBHIPbEBOM, HHEPreTHUYECKOM, MHILEBOM, 3KOJOTMYecKoW Oe30macHOCTH U
OXpaHbl 3I0POBbSI.

B coorBercTBHM ¢ 0OUIMMH LETSIMH M MPHHLOMIAMH CPEIHEro o0Iero ooOpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 kmaccsl, 6a30BbIi yPOBEHb U3YUYECHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY OOYyYaromuxcs, HeOOXOIUMYIO UM JUIsS
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOIOIDKEHHS 00pa30BaHUs B Pa3IMYHBIX 00IACTSIX, HE CBA3aHHBIX HETTOCPEICTBEHHO C XMMHUEH.

CocraBnsirolmiuMu  mpefMeTa «XuMus» SBISIOTCS 0a3oBble Kypchl — «Opranuueckas
xumusa» U «O01as 1 HeopraHudeckasi XMMHs, OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX
SBJISIFOTCS. OCHOBBI 0a30BOI HAyKW: CUCTEMa 3HaHUM MO0 HEOPTAHUYECKOM XUMUH (C BKIIOUEHHUEM
3HaHUM U3 OOIIEH XUMHM) U OpraHnyecko Xxumuu. PopMUPOBAHHUE JTAHHOM CHCTEMbI 3HAHUMN
0Py W3YYEHUU NpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIIUX MOHATHIH, 3aKOHOB U TEOPUN XUMUH.

CtpykTypa coaepxanus KypcoB — «Opranudeckas Xxumus» u «O01mias 1 Heopranudeckas
XUMUS» ¢(hOpMHUpOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3YyYEHUIO
y4yeOHOro MaTepuajia M OOYyCJIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUM Ha
ONpEACIEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMMHH BEILECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUYECKON TEOPUHM CTPOEHHS OpraHMYECKUX COEIUHEHUI, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M BJIEKTPOHHBIX HPEJCTaBICHUNA O CTPOCHUH BEIIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBAaX JAalOTCAd B PAa3BUTHU — OT YIJIEBOAOPOJOB 0
CJIO)KHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMH. B Kypce opraHMueckoil XMMHUHU IMOJIy4aroT
pa3BuTHE CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs MEepBOHAYaJIbHBIE
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIaCCU(UKAMOHHBIX MMPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMUUECKON pPEaKIINH.

[Ton HOBBIM yIJIOM 3peHHUs B mpeaMeTe «XHMHUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
M3YYEHHBIII Ha YpPOBHE OCHOBHOIO 0OIIero o0pa3oBaHUsS TEOPETHUECKUH MaTepuan u
(dakTosornueckrue CBEACHHs O BEUIeCTBAX M XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHUs» O0y4aroIUMCs MPEIOCTaBIAETCS BOZMOKHOCTh OCO3HATh
3HaYeHHE NEePUOJUYECKOr0 3aKOHA C OOLIETEOPEeTHUECKUX W METOI0JIOTUYECKUX IO3UIHH,
rIy0)ke MOHATh HUCTOPUYECKOE H3MEHeHHe (YHKIUH 3TOro 3akoHa — OT oOoOmaromieil 1o
OOBSCHSIONIEH U TPOTHO3UPYIOLIEH.

EnvHas cucrema 3HaHUN O BaXHEHMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IPUMEHEHHUH, a TAKKE O XMMUUYECKUX PEAKIMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
pononHsieTcss B Kypcax 10 w11 KiaccoB 3yeMEHTaMH  COAEpP)KAHUSA, HMEIOIIUMHA
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSA3M XMMHHU C JPYIMMH HayKaMM, pacKpblBalOT €€ poJib B II03HABATEIbHON U
NPAaKTUYECKON JIEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBKEHHSI K IPOLECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUYECKUX MPHUIIOKEHUN XUMHH, TOMOTaIOT BBITYCKHUKY



OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOjIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIMIO U MPUMEHATH €€ JUIsl TIOTIOJTHEHUS 3HAHUMN, PEIIeHuUs
WHTEJJICKTYaTbHBIX M 3KCIIEPUMEHTAIIBHBIX HCCIIEOBATEILCKUX 3a7ad. B 1eomM cojepxaHue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS H3yY€HUS OPUEHTUPOBAHO HAa (OPMUPOBAHUE Y
00y4aroluXxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsl MOHUMaHUS (PUIOCODCKUX HAEH, TaKUX Kak:
MaTepuaIbHOE AMHCTBO HEOPTAHUYECKOTO U OPTAaHMYECKOTO MHPa, 00YCIOBIEHHOCTh CBOHCTB
BEIIIECTB X COCTABOM U CTPOEHUEM, MIO3HABAEMOCTh IPUPOTHBIX SIBICHHUH ITyTEM dKCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUUN MEXIy HOBBIMU (aKTaMH U TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTMYECKUX MpoOIieM, a Takke MpodieM cOepexeHus
YHEPreTHUECKUX PECYPCOB, CHIPhS, CO3AAHMS HOBBIX TEXHOJIOTHIA U MaTEPUAIOB.

B 1urane pemeHws 3amad BOCHHMTAHHS, PAa3BUTHS W COIHAIM3ANUHA OOYyYarOIIHXCs
IOPUHSITBIE MPOTPaAaMMON MO XUMHUH TMOAXOABl K OMNPEICNICHUI0 COJIEP)KaHUA W TOCTPOCHUS
npeaMeTa MpeaycMaTpuBaoT (HOPMUPOBAHHE YHUBEPCAIbHBIX yUEOHBIX JIEHCTBUM, MMEIOIINX
0a30BOEC 3HAUCHUE IS PA3IMYHBIX BHJIOB JEATCIILHOCTH: PEIICHHS TIPOOJIeM, IIOMCKA, aHAIH3a U
00paboTkn WHPOpPMAIMH, HEOOXOMUMBIX JJIi TNPUOOPETCHHUS ONBITA TMPAKTHYSCKOH U
HCCIIEIOBATENBCKOM 1eATeIbHOCTH, 3aHUMAIOIIEeH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B nmpakTtuke npenojaBaHusi XUMHH KaKk Ha YpOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TakK U
HAa YpPOBHE cpemHero obOmiero o0Opa3oBaHUs, TMPH  ONPEICICHHH  COJEPIKATEIBHON
XapaKTePUCTUKU TIIeJIe HM3y4eHHS IMpeJMeTa HampaBlIeHUEM IEePBOCTEIICHHOW 3HAYUMOCTHU
TPaAWLIMOHHO TpHU3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW HayKd Kak o0mnactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW EeATENbHOCTH YeJIOoBeKa M KaK OJHOTO W3
KOMIIOHGHTOB MHPOBOW KyIbTYphl. C METOIWYECKOW TOYKM 3pEHUsS TaKOW IOAXOa K
OTIPE/ICIICHUIO TEJIeH N3YICHHUS MTPEIMETa SBJISCTCS BIIOJTHE OMPABIaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIENIIMU HM3y4YeHHS TpeaMeTa «XUMHUsS» Ha
6azoBom ypoBHe (10 —11 kJ1.) ssBASIOTCS:

e (QopmupoBaHHE CHCTEMbl XWMHUYECKHMX 3HAHMA KaK BaKHEUIEH CcOCTaBIAOIIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH IJieXkKaT KIFOUEBbIE MOHSITHS,
(dyHIaMEHTAIbHBIC 3aKOHBI M TEOPHH XHWMHUH, OCBOCHHWE S3bIKa HAYKH, YCBOCHUE U
MOHUMAHUE CYITHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJICHHE C UCTOPHEH WX PA3BUTUS U CTAHOBIICHHUS;

e (opmupoBaHUE U PA3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX TO3HAHUS BEIISCTB U
XUMHUYECKHUX peaklnid, HeOOXOIUMBIX ISl MIPHOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MHUPE BEIIESCTB U XMMHYCCKHUX SBJICHUH, HIMEIOIIUX MECTO B NMIPUPOJIC, B MPAKTHYSCKON U
IMOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHHMA U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSCHEHUEM XHMHYECKOTO OJKCIIEPHMEHTa, COOIOJCHHEM TMpaBuil 0e30I1acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, comepkarenbHas XapaKTepUCTUKA LIeTeH U 3a7a4 U3y4YeHHs MpeaMeTa B
porpaMMe 1o XUMHUH YTOYHEHA H CKOPPEKTHPOBAaHA B COOTBETCTBUH C HOBBIMH IIPHOPHTETAMHU
B cHUCTeMe cpemHero obmero obOpazoBaHus. CerogHs B TPEMNOJaBaHUM XUMHUU B OOJIbIICH
CTENICHH OTAAETCS TPEANOYTEHHE TMPAKTUYECKOW KOMIIOHEHTE COJIepKaHusi OOydeHus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIYCKHHKA OOIIe00pa3oBaTeNbHOW OpraHu3allny,
BIIAJICIONIETO HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHMSIMH aKTUBHOTO TOJIY4YEHHS] 3HAaHUN U MPUMEHEHUS UX B peajbHOU XKU3HU Ui pPeIleHUs
MPAKTUYECKHX 3a7ad.



B cBs3u c 3TUM mpu U3Y4YeHHH TMpeaMera «XHUMHS» JOMUHUpYIOLIee 3HAueHHE
nproOpeTaroT TaKKue LEeNu U 33a4u, KaK:

ajantanusg  oOydyaromMXcst K  YCIOBHSAM  JMHAMUYHO  pa3BUBAIOIIETOCS  MHpa,
dbopMupoBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMO0Opa3oBaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSTUIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX
KU3HEHHBIX CHUTYallUsX, CBI3aHHBIX C BEIIECTBAMU U MX IIPUMEHEHHUEM;

dopmupoBaHHe y OOYYalOMUXCS KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETCHIIMN),
MMEIOLINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3IUYHBIX BUJOB JEATEIBHOCTH: PEIICHUS TPOOIeM,
MOMCKA, aHanmu3a W O00paboTKu HWHGOpPMAIMU, HEOOXOMUMBIX JUIsi MPUOOPETEHUs OIbITa
JeSITeIbHOCTH, KOTOpasi 3aHMMAET BaYKHOE MECTO B MO3HAHMHU XMMHH, a TAKXKE JUII OLEHKHU C
MO3HIINN YKOJIOTHYECKON O€30IMacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MTPOLIECCOB
Ha OpPTraHK3M YeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATENILHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
0o0y4aromuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO INPUOOPETaTh HOBBIE 3HAHUSA IO XUMHUHU B
COOTBETCTBUH C KU3HEHHBIMU ITOTPEOHOCTSIMH, UCTIOIB30BATh COBPEMEHHBIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaln3a yueOHOU U HAayYHO-TOMYIIpHOU WH(DOPMALIUKA XUMHUYECKOTO
COJIepKaHUS;

dopmMHpoBaHUE U pa3BUTHE Yy O0YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTMYECKOTO MBIIIUICHUS,
HaOJII0aTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUU U [IPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOydaromuxcs YyOeKIEHHOCTM B T'yMaHUCTUYECKOH HalpaBIEHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pelIeHHH TIJ00anbHBIX  MpoOJeM  palloHaIbHOTO
NPUPOIONIONB30BAHUS, TIOMOJHEHNUS SHEPreTUYECKUX PECypCOB W COXPAaHEHHs TMPHPOIHOTO
paBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLIEHHUS K MPHUPOJE U CBOEMY
3/I0pOBbBIO, a TaK)XKe MPUOOPETEHUS OIbITA MCIOIb30BAHUS MMONYUYEHHBIX 3HAHUHN IS IPUHATHS
TPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBSI3aHHBIX C XUMHUYECKIMH SIBJICHUSMHU.

B ydeOHOM mmiane cpeHero oOIiero oopa3oBaHus MpeaMeT «XUMHs» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeIMEeTHOIN obnacTu «EcTecTBeHHO-Hay4YHbIE TPEIMETHI.

OO11ee 4nciIo 4acoB, OTBEAEHHBIX U M3Y4YEHUs XUMHM, Ha 0a30BOM YpOBHE CpEIHEro
oOuiero obpazoBaHus, coctaBisier 68 vacoB: B 10 kiacce — 34 yaca (1 gac B Hexmemo), B 11
kiacce — 34 gaca (1 gac B Henemio).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipeamer opraHM4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUEHUE B IMOIYYCHUHU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuenuii A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHble (DOpPMYIBl OPraHMYECKHUX BEUIeCTB. | omouorus,
nu3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAMHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3U.

[IpencraBnenne o  kiaccupuKalud  OpraHUYEeCKHX  BemecTB.  HomeHkiatypa
OpraHMYECKHUX COEIMHEHUN (cucreMaruyeckas) W TpPUBHAJIBHBIE HA3BAaHUS BAKHEHIINX
IIpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUS BEIIECTB U UX NPEBpAIllEHUI: 03HAKOMJICHHE C
oOpa3liaMu OpraHMYecKUX BEILIECTB M MaTepuajaMH Ha UX OCHOBE, MOJECIMPOBAHHE MOJICKYI
OpraHMYECKHUX BEIECTB, HAONIOJICHHE U OMNHCAaHHME JAEMOHCTPALIMOHHBIX OMBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELIECTB IPU HArpeBaHUU (IJIaBjIeHHUE, OOYTIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJIKaHBl: COCTaB U CTPOEHHME, TOMOJIOTMYECKHM psaAn. MeraH M 3TaH — mpocTeiiiue
NpPEJCTaBUTENIN aJIKaHOB: (PHU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakiuu 3aMelIeHUus |
TOpEHUs ), HaXOXKACHUE B IPUPO/IE, IOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONUIEH — MPOCTEeHIINe
IPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHUMHYECKUE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJloreHUPOBAHUS, TUAPATALIMHU, OKUCIICHHS U OJIMMEpHU3allui ), OJydYeHHEe U IPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u metminOyragaues-1,3: cTpoeHue, BaXHEHUIIME XUMUYECKHE
cBoiicTBa (peakius noaumepusanun). [lodydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS,, TOMOJIOTUYECKMH psia. AleTuiaeH —
NPOCTEUIINNA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMHUECKUE CBOMCTBA
(peakuuu TUIPUPOBAHUS, FAJIOT€HUPOBAHUS, TUAPATAIIH, TOPEHHS ), TOJyY€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHEe W XUMHUYECKHE CBOWCTBA (peaKiuu
raJJoreHUPOBAHUSI W HUTPOBAHUs), TOJIyde€HHE M TpUMEHeHHe. Toxyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2aio2eHuposanus U HUmMpo6aHus), noayieHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJIEKAITMME K Pa3IHYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKU YTIaeBOAOPOAOB. [IpupoaHbIii ra3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TH: TMeperoHka, KpeKUHT
(TepMuUecKHid, KaTaTuTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HeTH, UX PUMEHEHHUE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosb 1 MPOIyKThI €ro nepepadboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX NPEBPAIICHUN: O3HAKOMIIEHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HepTb» u «Yroap», MoxenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOThI:
MOJIy4EHHUE 3TUIIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbluncnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Maccbl, 00bEMaA, KOJIUYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BEUIECTB WJIM IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W 3TAHON: CTpPOEHME, (U3NYECKHUE U
XUMHUYECKHE CBOWCTBA (pEaKUUU C AKTUBHBIMU MeETaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMH CIUPTOB. JlelficTBUE METaHOJIa U 3TaHOJIa
Ha OpPraHMu3M YelloBeKa.

MHoroatomMHble CHHUPTBI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKUEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIECHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOTOaTOMHBIE CHUPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. lIpuMeHeHue TaulepuHa U
STHJICHTJIUKOJIS.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XHMHUYECKHE CBOWCTBA. TOKCHYHOCThH
¢denona. [Ipumenenue ¢enona.

Anpaeruapl U kemowuwl. DopManbaeruj, aueTaIbICTU]: CTpPOCHHUE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAau€CTBEHHbBIC PpEaKIUH),
HOJIy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Mpe/iebHbIe KapOOHOBbIE KUCIOTh. MypaBbuHas U YKCYCHasi KHCIJIOTBI:
CTpoeHHue, PU3NUECKUE U XUMHUECKIE CBOMCTBA (CBOWCTBA, OOIIHE IS KJIacca KUCIIOT, PeaKIus
TepupUKalM), MoldydeHue M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENIN BBICIINX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEeHCTBHUE.

CrnosxxHble 3Qupbl Kak MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponns xxupos. I[Ipumenenne xxupos. bruonorudeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PUKAIMS YIIIEBOAOB (MOHO-, 1U- U MoJaucaxapubl). ['moko3a —
IpOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumoneictBue ¢ ruapokcuaoM Meau(ll), oxucieHme amMMHauyHBIM pPacTBOPOM
okcuma cepebpa(l), BoccTaHoBlIeHHE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuUMeHeHue, Ouosnoruyeckas poib. Porocunrte3. Ppykro3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemiono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUUECKHE CBOMCTBA KpaxMaia (THIPOoJIn3, KaueCTBEHHAs peaklus ¢ HOJIOM).

OKCHEpUMEHTAJIHBIE METOABl H3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: NPOBEACHUE,
HaOJIoIeHWe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcuaoMm Meau(Il)), MHOroaToMHBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuja cepebpa(l) u ruppokcugom wmenu(Il), B3aumoneiicTBue
KpaxMajia C HOJOM), MpPOBEAECHUE TIPaKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHUCIIOTBI.

Pacuérnrle 3amaun.

Bbluncnenuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJIHOTO BEIECTBA HJIM TMPOIYKTAa PEAKIMU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IMPOAYKTOB PEAKLIUN).

A3zoTcoaeprkaliue OpraHn4ecKue COeINHEHMs.

AMHUHOKHCIOTBI Kak aMm(OTepHble OpraHudyeckue coenuHeHus. Dusnveckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe riuuuHa). buonornyeckoe 3HaueHHe
amMHHOKuUCIOT. [lentuapt.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa OenKkoB. XHMHUYECKHE CBONCTBa OEJIKOB: THUIPONIU3, NCHATypalusd,
KauEeCTBEHHbIE PEAKIIMM Ha OEIIKHU.

OKcliepUMEHTalIbHbIE METO/bl M3YYEHHUs BELIECTB M MX IpeBpalleHuil: HaOaroAeHue u
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWUHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TNOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUK, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPU3ALs U MTOJIMKOHIEHCALINS.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHMsI BEUIECTB U MX IPEBpAIICHUN: O3HAKOMIIEHUE C
00pa3iaMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.

MexnpeameTHbIe CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUU opraHmdeckoi xumuu B 10 kmacce
OCYIIIECTBJISIETCSl 4YEpEe3 HCIOJB30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OOue ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMS, MEPUOANIHOCTh, HAOIIOACHUE, W3MEPEHHeE,
HKCIEPUMEHT, MOJICIIUPOBAHUE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUIN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3MUecKre BETUUMHBI U €IUHULIBI
UX U3MEpPEHUS.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepaibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIe, TOIUINBO, PECYPCHI.

TexHonorust: NUIIeBbIe MPOIYKThI, OCHOBBI PAI[MOHAJIBLHOTO MUTAHMSI, MOIOILIME CPEACTBA,
JIEKapCTBEHHbBIE M KOCMETHUYECKHE MTpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

TeopeTuvyeckue 0CHOBbI XUMHHU

XUMUYEeCKUH dieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTuyeckre ypoBHHU, MOAYPOBHH. ATOMHBIE opOuTany, s-, p-, d- anemeHTsl. OcoOeHHOCTH
pacripesie/ieHus] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEpPBBIX YETHIPEX MEPHUOJIOB.
DOneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrtema XuUMHUYEeCKHUX 3yeMeHToB [ .
MengeneeBa. CBA3b NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckodl CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHON TEOpHEW CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CI0KHBIX BEIIECTB
110 TPyNIaM M epruojaM. 3HaueHHEe NEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBsI3b. BuUIbl XUMHUYECKON CBs3U (KOBaJICHTHAs
HEMoJIsSIpHasl U TIOJISIpHAsi, MOHHAs, MeTaJuinyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJIECHTHOM



XUMUYECKON CBS3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTB.
DneKTpooTpULaTENIbHOCTh. CTeNeHb OKUCIEHUS. IOHbI: KAaTUOHBI U aHUOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THWIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIMA
KPUCTAIIINYECKON PEIIETKY.

[TonsiTue o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 10Js
BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHknatypa HeopraHM4ecKux
BellecTB. [ eHeTHueckas CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAMICKAIIUX K Pa3TUYHBIM
KJ1accam.

Xumnueckas peakuus. Kimaccupukanmuss XUMHUYECKUX pEaKIUii B HEOPTraHWYECKOH U
OpPraHUYECKON XUMUU. 3aKOH COXPAHEHHS MACChl BEIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUSIX.

CkopocTh peakiuu, €€ 3aBHCUMOCTb OT pPa3jInYHbIX (pakTopoB. OOpaTUMblE pEaKLUU.
Xumuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHUE XUMHUYECKOIO DPABHOBECHSL.
[Tpunnun Jle [latense.

OnekrponuTtnueckas auccoruanus. CunbHble U cialOble 37eKTpoiuThl. Cpena BOIHBIX
pacTBOPOB BEILECTB: KUCIas, HEUTpabHasl, IIETI0YHAas.

OKHCIUTENIbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

DKCTepUMEHTAIbHBIE METO/bl M3YUEHHUSl BEIIECTB U WX MPEBpAIllEHUI: JTEMOHCTPALUS
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MoJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0AeHHEe M OINKCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
ONpeJIeJIEHUE Cpellbl PaCTBOPOB BEILIECTB C MOMOILIBIO YHUBEPCATBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMeEHa), MpOoBeIeHUE MPAKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEaAKIINM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMUUYECKHUX PEAKIIUM, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM MTOHATHUS «MACCOBasi JOJIsl BEILIECTBAY.

Heopranuveckasi Xumus

Hewmeramnsl. Ilonoxxenue HemeramioB B Ilepuonnyeckoil cucreMe XUMHYECKHX
sanemeHTtoB Jl. M. MenneneeBa U OCOOEHHOCTH CTpOeHHMs aToMOB. (Du3nyeckue CBOWCTBA
HEMETAJJIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepbl, pochopa u yriaepona).

XUMHUYECKHE CBOMCTBA BAXHEHIITMX HEMETa/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOJICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUI ).

[IpuMeHeHne BaXXHENIINX HEMETAJUIOB U UX COCIMHEHUM.

Meramisl. [lonoxenne Meramios B [leproandeckoil cucreMe XUMUYECKHUX 3JIEMEHTOB [l
N. MenneneeBa. OCoOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmiue
¢dusnueckue cBoiicTBa MeTaioB. CIUIaBel METAJUIOB. DJIEKTPOXMMHYECKHHA PsJ HANPSHKEHUH
METaJIOB.

XWUMHYECKHE CBOMCTBA BAXKHEUIIMX METAJIOB (HATPUH, KaJWid, KajdbIMHd, MAarHUM,
QTIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHCHUM.

OO6mue criocoObl MoTy4YeHus: MeTauioB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHUS BEUIECTB M MX NPEBpPALLCHUMN: HU3YYEHHUE
KOJUIeKIMH «MeTajuibl M CIUIaBbl», OOpa3lOB HEMETAUIOB, PEIIEHHE HKCIEPUMEHTAIbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPaTOPHBIX  OINBITOB
(B3auMoJielicTBUE TUAPOKCHIA AJOMUHUS C PACTBOPaMM KHMCIOT U IIEN0YEH, KaueCTBEHHBIE
peaxkiuy Ha KaTHOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OJHO U3 BEUIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B oOecrie4eHnu YKOJI0TMUECKOM, SJHEPreTHYeCcKOol U MUILEeBOM 0e30nacHoCTH,
pa3BuTUM MenuuuHbl. [loHATHE O Hay4YHBIX METOJaxX II03HAHUS BEIIECTB M XUMHYECKHX
peaKuHnii.

[IpencraBiaenus 00 OOWMX HayyHbIX MPUHLUUIAX I[POMBIIUIEHHOTO IOJIY4EHUs
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJIOB: Ba)KHEWIINE CTPOUTENIbHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i 3JIEKTPOHUKHU,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpAJIbHBIE YI00pEHUs.

XUMHSL M 3I0pOBbE YEJIOBEKA: IPaBMJIa HCIOJIb30BAHMS JIEKAPCTBEHHBIX IIPENApaToB,
npaBuiIa 0€30MacHOTr0 MCIIOJIb30BAHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MexnpeaAMETHBIX CBA3€H IpU M3y4eHHUU OOIel U HEOPraHMYeCKOW XUMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHSATHH,
TaK U MOHSTUMH, ABJISIOUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1e ecTecTBEHHO-Hay4HbIe IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kilaccu(uKkauus,  NEpUOJUYHOCTh,  HaONIOEHHE,  SKCIEPHUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BeIleCTBa, (PU3NUYECKHUE BEJIMUMHBI U €AUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasbl, TOPHbIE TOPO/Ib, TOJIE3HbIE HCKOMaeMble, TOILUIUBO, PECYPCHI.

TexHonorus: XUMHUYECKass  IMPOMBIIIJIEHHOCTD, METAITYpPTUs,  IPOU3BOJCTBO
CTPOUTENBHBIX MaTepHasoB., CEJIbCKOXO03SIIICTBEHHOE MIPOU3BOJICTBO, MuUIIeBast
MPOMBINIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJACTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MaTe€pHalIOB, 3JIEKTPOHHAs INPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.

JesiTeJIbHOCTD YYUTEJISl ¢ Y4€TOM padoueil mporpaMMbl BOCIIUTAHUSA.
10 xaacc

- YCTaHOBJICHHWE JOBEPHUTEIBHBIX OTHOLICHHH MEXKAY TNEeIarorndecKuM paOOTHUKOM U €ro
00yJaronMMuCs, CITOCOOCTBYIOIMMUX MO3UTUBHOMY BOCHPHATHIO 00yYaIOMUMHUCS TpeOOBaHUN U
npoch0 MeJarornyeckoro paboTHHKA, MPUBJICYCHUIO UX BHUMAHUS K OOCY)KIaeMOil Ha ypoke
WH(POpPMAIINH, aAKTUBU3ALMHU HX ITIO3HABATEIIHLHOMN JIEATEILHOCTH;



- moOYykIeHre 00yJaIoIUXCs COOII0IaTh Ha YPOKE OOLIECIPUHATEIE HOPMBI TIOBEJICHUS, IPaBUiIa
0OIIEHUs CO CTapIIMMH (TIe1arornyeCKUMH pabOTHUKAMH) U CBEPCTHHKAMHU (00YyJaroluMucs),
MPUHIIAITEI Y9eOHOUW TUCIUTUIMHEI U CAaMOOPTaHU3aIINN;

- NpUBJICYCHHE BHUMaHUS OOy4yaroIIMXCsl K LIEHHOCTHOMY AacleKTy H3ydaeMblX Ha YpOKax
SIBJICHUI, OpraHu3alus ux paboThl ¢ NOTy4aeMOi Ha YpOKe COMAIbHO 3HAYMMOM nH(popMaIen
— WHUIMHAPOBAHUE €€ OOCYXICHHs, BBICKA3bIBAHHUSA OOYYAIOUIMMHCS CBOETO MHEHHUS IO ee
IIOBOAY, BEIPAOOTKHU CBOETO K HE OTHOILEHMUS;

- HCIIOJIb30BaHUE BOCIHUTATEIBHBIX BO3MOXHOCTEH COAEp)KaHUS Y4eOHOTo IpeaMera depes
JEMOHCTpalMI0 O00YyYaroIUMCS HIPUMEPOB OTBETCTBEHHOIO, TPAXKIAHCKOTO MOBEACHUS,
IPOSIBJIICHUS] YEJIOBEKOIIOOUS U JOOPOCEPIEUHOCTH, Yepe3 MoJ00p COOTBETCTBYIOIINUX TEKCTOB
JUTSL 9YTeHUSI, 3aa4 JUIsl peIIeHUs1, TPOOJIEMHBIX CUTYAIUH 11 00CYXKACHUS B KJIacce;

- IpUMEHEHHE Ha YPOKE WHTEPAKTHUBHBIX (HOpM paboTHl ¢ 00yUYAIOIIUMUCS: HHTEIICKTYaIbHBIX
UTp, CTUMYJIMPYIOIIUX MMO3HABATEIbHYI0 MOTHBALMIO O0YYAIOIIMXCS; NUAAKTHYECKOTO TeaTpa,
I7ie MOJy4YeHHbIe Ha YPOKE 3HaHUsS OOBITPHIBAIOTCS B TE€ATPaJbHBIX NOCTAHOBKAX; TUCKYCCHI,
KOTOpBIE Jal0T O00Yy4arolMMCsl BO3MOKHOCTb IPUOOPECTH OMNbBIT BEACHUS KOHCTPYKTUBHOIO
JMaora; TPyIMIoBOi paboThl Wi paboOThHl B Mapax, KOTOPBIE y4aT OOydYaromIMXCsi KOMaHIHOW
paboTe 1 B3aMMOACHUCTBUIO C JPYTUMH 00y4atOLMMHUCS;

- BKJIIOYEHHE B YPOK MIPOBBIX IIPOLENYpP, KOTOPBIE IIOMOTAaOT MOIIEPKATh MOTHUBALUIO
00yyaroImuxcst K MOJIy4eHHIO 3HAaHUH, HaJJa)KUBAHUIO MO3UTHBHBIX MEXIMUYHOCTHBIX OTHOIIEHUH
B KJIacce, TIOMOTaloT YCTaHOBJIEHUIO JOOpOXkKenaTenbHON aTMochepsl BO BpeMs YpOKa;

opraHmu3zanus medcTBa MOTHBUPOBAHHBIX M DJPYJUPOBAHHBIX OOydYalOUMXCS HaA HX
HEYCTIEBAIOIUMH OJHOKJIIACCHUKAMH, JAIONIET0 OOYYaIoIUMCS COIMATbHO 3HAUYUMBINA OIIBIT
COTPYIHUYECTBA U B3aUMHOM ITOMOIIH;

- UHMIIMHMPOBAHME M TOJAJIEP)KKA HCCIEA0BATENbCKON AEATeIbHOCTH O00Yy4YaloIUXCsl B paMKax
peanu3anuy MMM WHAUBUAYAIBHBIX W TPYIIOBBIX HCCIEHOBATEIBCKUX IMPOEKTOB, YTO JAacT
00y4aromuMcsi BO3MOXHOCTh PUOOPECTH HABBIK CAMOCTOSTENBHOTO PELICHUs] TEOPETUYECKOM
po0JIeMbl, HABBIK T'€HEPUPOBAHUS U OPOPMIIEHUSI COOCTBEHHBIX WJEH, HABBIK YBAXKUTEIHHOTO
OTHOWLIEHUSI K YYXHUM HAeIM, OQOpMIEHHBIM B paboTax JApyrux HcciernoBaTeseld, HaBbIK
NyOJIMYHOTO BBICTYIUICHHUS MEpe]] ayAUTOpueii, apryMeHTUPOBAHUS U OTCTaWBaHUS CBOEH TOUKU
3peHusl.

11 kaacce

-co3/laHue OJaronpUsTHBIX YCIOBHM JIIsl pa3BUTHS LIEHHOCTHBIX OTHOIIEHUN K 3HAHUSIM Kak
MHTEJJIEKTYyaJIbHOMY pecypcy, odecreunBaronieMy Oyayiiee yeaoBeka, Kak pe3yabTaTy
KpPOTMOTJIMBOIO, HO YBJIEKATENIbHOTO Y4eOHOT0 Tpy/1a; IPUMEHEHNE Ha YPOKE HHTEPAKTUBHBIX
¢dbopM pabOTHI yJaIIUXCS: - UHTEUIEKTYAIbHBIX UTP, CTUMYJIHPYIOIINUX TO3HABATEIBHYIO
MOTHUBAIMIO IIKOJILHUKOB (POPMUPOBAaHHE OCHOB 3KOJIOTMYECKON KYJIbTYPBl COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO IKOJIOTUUECKOTO MBIIICHUS;

- (hopMupOBaHHE LIEIIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOILIECTBEHHOM MPAKTUKH; (POPMUPOBAHNE CTPEMIICHHSI y3HABaTh HOBOE,
HPOSIBJIATH JII0003HATENBHOCTD, IIEHUTh 3HaHUS; (POPMUPOBAHNE OTBETCTBEHHOTO OTHOILICHHS K



YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH, 00YYaIOIINXCSl K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO Ha
OCHOBC MOTHUBAIINU K 06yquH}0 U IIO3HAaHHIO,

- OCBOCHHE COIUATILHBIX HOPM, ITPABUII IOBEACHUSI, POJICH U POPM COIMATBHOM KU3HU B
rpynmnax u coodmiecTBax; (popMupoBaHUe EHHOCTH 3I0POBOTO M Oe30macHoro odpas3a sKu3HHU;
YCBOCHHUC MMPAaBUII MHAUBUAYAJIbHOTO U KOJUICKTUBHOI'O 6C3OHaCHOFO IIOBCACHUA B
YpE3BbIYAIHBIX CUTYAIMSIX, YTPOKAIOIINX KU3HHU U 3JOPOBBIO JII0/ICH; (OpMHUPOBaHUE
IIEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHU U
00IIIECTBEHHOM MPAKTUKU; MHUIIMUPOBAHUE U TOIICPIKKA HCCIICA0BATEIbCKOM JeITeIbHOCTH
IIKOJILHUKOB B paMKax peaju3allii HMH HHIUBHIYATbHBIX U TPYIIIOBBIX UCCIICAOBATEIbCKUX
IPOEKTOB, YTO JAAET HIKOJIbHUKAM BO3MOXXHOCTh MPHOOPECTH HABBIK CAMOCTOSTEILHOTO
pEIIeHUS] TEOPETUUECKOM MPOOJIeMbI, HABBIK TCHEPUPOBAHUS U OPOPMIICHHS COOCTBEHHBIX HICH,
HaBBIK YBOKUTEIBHOTO OTHOIICHUS K Uy)KUM HIEIM, OPOPMIICHHBIM B pab0oTax JIpyrux
UccIleI0BaTeNei, HaBbIK MyOJIMYHOTO BBICTYIUIEHUS [IEpE]] ayJUTOPUEH, apryMEHTUPOBAaHUS U
OTCTauBaHUA CBOEU TOYKU 3pCHUs.






I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJlbTaTaM OCBOCHHUS OOy4YarOMIMMUCS
IporpaMM CpPeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0IIero 00pa3oBaHus SIBISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOAXO/.

B cooTBeTcTBUM C CHUCTEMHO-JCSTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pEe3yabTaTOB OCBOCHHsS TIpeAMeTa «XHUMHUS» Ha YPOBHE CpPEIHEro o0O0mero oOpa3oBaHHS
BBIJICJIEHBI CIIEAYIOLINE COCTaBIISIONIUE:

OCO3HaHHE O0YYaIOLUIMMHCA POCCUHCKOM Tpa’kIaHCKONH HASHTUYHOCTU — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HAJIMYME MOTUBAINH K 00y4eHHIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEH M UCTOPUUECKUX TpaguLUii 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBATHCS B CBOCH JEATEIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TIPUCYIIMMHU LEJIOCTHON CHCTEME XHMHUYECKOTO
o0pa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOWTH )KM3HEHHBIC TIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XHUMHs» JOCTHTAIOTCS B EIMHCTBE
y4yeOHOIl M BOCIUTATEIbHOM JIEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
TpaXXJIaHCKOTO 0OIIecTBa, NPHUHATHIMH B OOIIECTBE HOPMAaMH W TPaBUJIAMU ITOBEIEHHUS,
CTIOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMYHOCTHBIE Pe3ylbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCThH
OBITa TO3HABATEIBHON M TPAKTHYECKOW JESITETHHOCTH OOYYaIOUIMXCS TI0 pealn3aiuu
NPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIEC B YaCTH:

1) rpamaaHCKOro BOCIMTAHMSL:

0CO3HaHMsI O0YYAIOLUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPSIKY;

NPEICTaBICHUS O COIUAIBHBIX HOpPMax M MpaBWJIaX MEKIMYHOCTHBIX OTHONICHHU B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
pemeHnn y4eOHBIX ¥ TO3HABATEIBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W MPHHUMATh MOTHUBBI, HAMEPEHHUSI, IOTUHKY H apTYMEHTBI IPYTHX
IPY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NEesTEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCTINTAHMSA:

LICHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEYECTBECHHOH
XUMHUU;

YBa)KEHHsI K IpOIlecCy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOT'O MPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAayKH €CTh pe3yJbTaT JUINTENbHBIX HAOI0JICHHIA,
KPOIOTIIMBBIX SKCIEPUMEHTATIbHBIX IOUCKOB, TOCTOSIHHOTO TPY/AA YUEHBIX U IPAKTUKOB;



MHTEpeca M TI03HABaTENIbHBIX MOTHMBOB B IMIOJIYYEHHH M TMOCIEAYIOIIEM aHaju3e
UH(OPMALIUU O TIEPEIOBBIX TIOCTHIKEHUSAX COBPEMEHHOM O0T€UeCTBEHHOW XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHHBATh CHUTYallud, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHUPYSICh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OILICHUBAaTh CBOE IOBEJCHHE W MOCTYNKHM CBOMX TOBApHUINEW C MO3UIUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE MOCIIEICTBUN ITUX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMaHHUS LEHHOCTEH 30pOBOTO M Oe3omacHoro oOpas3a JKU3HH, HEOOXOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus MpaBuil 0E30MacHOr0 OOpalleHUs] ¢ BEUIeCTBAaMH B OBITY, MOBCEAHEBHOMN
KU3HHU U B TPYJOBOH 1€ TEILHOCTH;

NOHMMAHUSA LEHHOCTH NPAaBWJI HWHAMBUIYAJIBHOTO U KOJUIEKTUBHOIO 0€30IacHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOro BOCIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HMCCIIEIOBATENbCKONW JESTEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B pEIIEHUU MPaKTUYECKUX 3a/ad COLHUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEepeca K MPaKTHYECKOMY M3Y4YEeHHIO Mpodeccuil pa3iuyHOro poaa, B TOM UYHCIE Ha
OCHOBE ITPUMEHEHHsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHHUS K TPYY, JIOASIM TpyJla U pe3ynbTaTaM TPYAOBOH 1eATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpuM oOOpa3oBaHMs,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOIIEHHUS K MPUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIe;

MOHUMAaHMA TJI00aJTBHOTO XapaKTepa SKOJIOTHUYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM M COLIMATBLHOM CPEJIbl;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMHH JUIsSl PELIEHUs] BOIIPOCOB
palMOHAIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOT'O HETNPUATUS JEHCTBUH, MPUHOCAIINX BpEA OKpYXKarollel NMPUpOIHOU cpere,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEIACTBUS MpPeIIpPUHUMAEMbIX
JIEMCTBUM U NPENOTBPAILATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKON KYJIbTYpHI, OIbBITa
NEeSTeIbHOCTH  SKOJIOTWYECKOH  HAalpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCS HMMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATbHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU;



NOHUMaHMsl CHeUM(UKH XUMHM Kak HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpYyKaroleM
MHUpE KaK O €JUHCTBE IPUPOJbI M YEJIOBEKAa, B IIO3HAHWM IIPUPOJHBIX 3aKOHOMEPHOCTEH U
peLeHnH IpobIeM COXpaHEHUs IPUPOIHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHMMHUHM JUIsl COBPEMEHHOW LMBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOM POJIM B CO3/aHUHM HOBOW 0a3bl MaTepHalIbHOU
KYJBTYpPBI, PEIICHUH TI00aJbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBO,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3sBUTHUHM  MEIUIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4iIeHa
00I1IeCTBA;

€CTECTBCHHO-HAyYHOM TI'PAMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOAOB IIO3HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAlOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
YMEHMSI Jie1aTh 000CHOBAHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAyYHBIX ()aKTOB M UMEIOIIMUXCS JAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIIbHO UCIOJb30BATh XMMUYECKHUE 3HAHUS JJIS PELIeHUs TpobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALHAX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOM AESTEIBHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpPhIBHOMY OOpa3oBaHUI0 U CaMo00pa3oBaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUMM 1O XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3iIUyHBIX cdepax npodeccHoHaTbHON
JIESATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS ydeOHOro mpenMera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauYMMBble s (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIAUCUUIUIMHAPHBIE
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienuuKy METOJI0B TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUs, SIBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, HCCIIeIOBAaHUE, HAOIOICHUES, H3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHBIC yueOHbIe  JEWUCTBUS (mo3HaBaTeIbHBIC, KOMMYHUKATHBHBIE,
perynatuBHbIe), oOecreunBaroipe (GopmupoBaHHe (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyJaroIIuXCs;

CIIOCOOHOCTh ~ OOYyYaloImMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAlbHbIE Y4eOHBIC ICHCTBHS B IO3HABATEIBHOU U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMHU U PETYIATUBHBIMHA }IGI)’ICTBPISIMH.

OB/1ajeHNe YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

CaMOCTOSITENIbHO (OPMYIHPOBATh W AaKTyaJM3UPOBaTh MpoOJIEeMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpCACIIsITL LCIU ACATCIIBHOCTH, 3alaBasd HapaMCETpbl W KPUTCPUHU UX JOCTUKCHUS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C IMOCTABJICHHBIMU LICIISIMU,



UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JOIMUYECKOIO MBIIIIEHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIUE MMOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KIIaCCU(UKALMU BEILIECTB U XUMUYECKUX PEAKIIMIA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHUBHBIC, ICIyKTHBHbIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PacCMaTPUBAEMBIX SIBJICHUAX, (HOPMYyITHpPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUS, UCIOIb3yeMble B XUMHHM CUMBOJINYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (GOpMyna, ypaBHEHHE XWMHUYECKOW peakmuu — TP PEHICHHH Y4eOHBIX
IIO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh Ha3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUUYECKUX PEaKIUil;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENIbHO c(hOpMyTUPOBaHHbBIE BOIPOCHl B KAU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHUS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOMIOAATh 32 XOJOM IIPOLecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEJOBAHMSI, COCTABJIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/IOB IIO3HAHMS.

3) pabdora ¢ unpopmaunmeii:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHUKAX HMHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO pPA3IMYHBIX BHIOB M (OPM MpencTaBIeHUsS, KPUTHYCCKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampoChl M TMPHUMEHSATh PazIMYHbIE METOJbl NPH IOHCKE U OTOOpe
uHpopMannu, He0OOXOAMMOM IS BBITTOJIHEHHSI YUeOHBIX 3aj1ay ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT HCIOIB30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3INIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMABHYIO (OpPMY IpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpad UKy, TuarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM $3BIK B KayecTBE CpeACTBa Mpu paboTe € XUMHUYECKOU
uH(popMaliel: NPUMEHATh MEXIpeaAMeTHble ((pu3nyecKkue M MaTeMaTHYecKue) 3HAKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OBJiaeHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBHSIMU:

3a7jaBaTh BOMPOCHI 110 CYLIECTBY OOCYX/1aeMOW TeMbI B XOJI€ AUANOra W/Win JAUCKYCCUH,
BBICKA3bIBaTh HJIEH, (OPMYIHUPOBATh CBOU MPEIOKEHUS OTHOCUTEIIHHO BBIIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;



BBICTYNIaTh C IpE3EHTAIleil pe3yIbTaTOB MO3HABATEIbHOM AESITENbHOCTH, MOJY4YEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
OKCIEPUMEHTA, MPAKTHYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYyJIHPOBATh BBIBOJBI MO pe3ysbTaTaM IPOBEAEHHBIX
MCCJIEIOBAHUM MyTEM COTTIACOBAHUS IMO3ULIUHI B X0OZ€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaieHHe YHHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JA€CTBUAMM:

CaMOCTOSITENIHO IIJIAHUPOBaTh U OCYILECTBIATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss e€ UeNu U 3a/layd, KOHTPOJIUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeyiaraéMblii arOpUTM JEUCTBUN NPU BHIMOJHEHUHM YUEOHBIX U HCCIIEIOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX PEeIICHHs C YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEII[ECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOEW JIEATENbHOCTH HAa OCHOBE caMoOaHalu3a U
CaMOOIEHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUuMUs» OTpa)KaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN O XHUMHUYECKOW COCTABIISIONIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpaA, PO XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUSI U KYJAbTYpPhl JIMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
PEIICHHA TPAKTHYCCKUX 3adad M OKOJOTHYCCKHU 000OCHOBAHHOIO OTHOIIEHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHTHS (XUMUYECKUH AJIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpami¢HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA O0BEM, YIJIEPOAHBIA  CKEJIET,
(GyHKIMOHAIbHAS TpyMNNa, paguKail, H30MEpHus, M30MEpbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOA U a30TCOJAEpKAIINe COCAUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYIISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUYECKHUX
BemectB A. M. byTtnepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHMI, JICKAINIUE B OCHOBC ITOHHMMAHUSA
MPUYUHHOCTUA ¥ CUCTEMHOCTH XMMHYECKHX SIBJICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOIB30BaHNU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESATEIHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ BBIABJIATE XapPAaKTCPHBIC MMPU3HAKN HOH?ITI/Iﬁ, YCTaHABJIMBATb
UX B3aHMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIME MOHATHUS MIPU OMMCAHUHU COCTAaBa, CTPOCHUS U
MpEBpAICHUI OPraHNYECKUX COCTUHEHUN;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpali€éHHON) (popMysT opraHMueCcKUX BEIIECTB
n ypaBHeHI/Iﬁ XUMHWYCCKUX peaKuHﬁ, H3TO0TaBJIMBATh MOJCIN MOJICKYJI OPTaHUYCCKUX BCIICCTB
AJI WIHTIOCTpallui UX XUMHUYCCKOT'O U IPOCTPAHCTBCHHOTO CTPOCHUS

c(OpMUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAJICHKHOCTh U3yUYEHHBIX OPraHUYEeCKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIaccy/Tpynine CoeIuHeHUM
(YrneBolopoapl, KHUCIOPOJ U  a30TCOJAEpXKAIIHEe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE



COCIMHCHMS), JTaBaTh MM Ha3BaHUs 1Mo cuctematudeckoil HomeHkinarype (IUPAC), a Takxke
NPUBOJNUTH TPUBHAJbHBIC HA3BaHUS OTIENBHBIX OPraHUYECKHX BEUIECTB (ITHJICH, MPOIMMJICH,
alleTUJICH, STHJICHIJMKONb, TIMLEPUH, (eHOo, (OpMalbAeTHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIIOTA, TJII0K03a, GPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEACTATh BHUJIbI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHHUS OPraHUYEeCKHX
BeniecTB A. M. bytnepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepPHU30BaTh COCTaB, CTPOEHHUE, (HUIUYECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTAaBUTENICH PA3IMYHBIX KIACCOB OPraHMYECKHUX BEIIECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aneTuieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STHUJICHTIUKOIb, TJIUIEPUH, (EHOJ, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHACJIOTBI, TJIOKO3a, KpaxMal, NeJUTI0JI03a, aMHUHOYKCYCHasl KHCJIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKIYy HUMH yYPaBHEHHUSMHU COOTBETCTBYIOIIMX XUMHUYECKHUX DPEAKIHH ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePHU30BaTh HCTOYHHKH YTIIIEBOJOPOJHOTO CHIPBS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOIYKTOB NepepaboTKu;

c(OpPMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIUUCICHUS [0 XUMHYECKUM ypPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM TPOAYKTa PEAKIMH O W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WIIH MPOAYKTOB PEAKIINN);

c(OPMHPOBAHHOCTh YMEHMH BJIQJIETh CUCTEMOI 3HaHUI 00 OCHOBHBIX METOAAX HAYYHOI'O
MO3HAHUS, WCIONb3YeMbIX B XWMHU TPH H3YYCHHH BEIIECTB W XUMHYECKHX SBICHUI
(HaOmofeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIUTsl IPUHATHUS PEHICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIHSIX, CBSI3aHHBIX
C BEILIECTBAMU M UX MPUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIeHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIHSMU TI0 BBITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OpMUPOBAHHOCTh YMEHUU TIIAHUPOBATH U BBIMOIHATE XHUMHUYECKUNH JKCIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUU, MOJYUYCHUE ITUIICHA U U3YUYEHHUE ero
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMM OPraHWYECKHWX BEIIECTB, JCHATypamus OEJIKOB TpH
HarpeBaHWH, IIBETHHIC PEAKIIMU OCITKOB) B COOTBETCTBHH C MPaBUIAMU TEXHUKH 0OE30MaCHOCTH
npu oOpallleHHH C BEIeCTBAaMU U JTAOOpaTOPHBIM 000pYyIOBaHUEM, IPEICTABIATh PE3yJbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN u
(bopMyITHpOBaTH BBIBOJIBI HA OCHOBE ATHX PE3yJIbTAaTOB;

C(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3HPOBATH XUMHUYECKYI0 HH(OPMAIIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi MH(popmarun, UHTepHeT U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh MpaBWiIa SKOJOTUYECKH IIeJIeCO00Pa3HOTrO
MOBEICHNA B OBITY M TPYHOBOM [EATENbHOCTH B LEISIX COXPAHEHHsI CBOEro 3/I0pOBbI U
OKpYKarolllel MpUPOHON Cpebl, OCO3HABATH OMACHOCTh BO3JCHCTBHUSI HA KUBBIE OPraHU3MBI
OTpeNeNIEHHBIX OPraHUYeCKUX BEIIeCTB, MOHMMAs cMbica mnokasatens [1JK, moscHsATh Ha
IpUMeEpax CIoCOObl YMEHBIICHUSI U MPEAOTBPAILICHUS UX BPEAHOTO BO3JCHCTBHS HA OPraHU3M
YeJl0BeKa;



JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE NPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX M CHa0OBHIAMMX OOYyYarOIIUMXCA: YMEHHE HCIOIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns nis 3anucu xumMudeckux Gopmyi.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas W HeopraHudeckas XUMHs
OTPAXKAIOT:

c(OPMHPOBAHHOCTh MPEACTABICHUNA: O XHMHYECKOH COCTaBISIONIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJM XUMHUH B TIO3HAHWM SIBICHUH HPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUSI U KYJIbTYPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOH IS
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJOTHYEeCKH OOOCHOBAaHHOTO OTHOIICHHSI K CBOEMY
3/10pOBbIO U IPUPOJIHOM cperie;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIOJATrAOLINE
MOHATUS (XUMUYECKUH JIEMEHT, aTOM, U30TOI, S-, P-, d- ANEKTPOHHBIE OPOUTATI ATOMOB, HOH,
MOJIEKYJIa, MOJb, MOJSIPHBII O00BEM, BAJICHTHOCTH, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHUCIJICHHS, XUMHYecKas CBs3b (KOB&JIECHTHAas, HWOHHAsg, MeETaJNIM4YecKas, BOJOpOJHAs),
KpUCTAJZIMYECKAss ~ PEIETKA, TUIBI XMUMHWYECKUX  PEaKUuil, pacTBOp, 3JIEKTPOJIUTHI,
HEJIEKTPOJIUTHI, JICKTPOIUTUYECKAs JUCCOLMALUS, OKHCIHUTENIb, BOCCTAHOBHUTENb, CKOPOCTbH
XUMHUYECKON  peakIuH, XHMHYEeCKOe paBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccolranuu, nepuoauyeckui 3akonH J[. WM. MenngeneeBa, 3akoH
COXpaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHMs M NPEBPAIICHUS] SHEPTUU NPU XUMHUECKHUX
peaKIMax), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3BIK XUMHH, MHPOBO33PEHUECKUE 3HAHMS,
JEeKalMe B OCHOBE ITOHMMAHHUA IPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKHX SIBICHHH,
(dakTosornyecKrue CBEJEHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30M1aCHOM HCIOIb30BAaHUU
BaXHEHIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUUYECKOH 1€ATEIbHOCTH YEI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEepPHbIC MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aUMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IIPU ONHMCAHUU HEOPraHMUYECKHUX
BEILECTB U UX IPEBPALLCHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOJb30BaTh XMMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
dopMyn BemecTB M ypaBHEHMH XUMHUYECKUX pEaKLUUH, CUCTEeMaTHUECKyI0 HOMEHKJIATypy
(IUPAC) u TpuBHaibHBIE Ha3BaHHs OTICIBbHBIX HEOPraHUYECKHX BeIIECTB (yrapHbIM Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, TaméHas U3BeCTh, HErali€Has W3BEeCTb, IMUThEBas COJA, MHUPUT U
ApyrHe);

c(OpPMHPOBAHHOCTh YMEHUH ONpPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUSX PA3JINYHOTO COCTABa, BU XUMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
MeTaJIJINYecKasi, BOJOPOAHAS) B COCAUHEHMSX, TUI KPUCTAIIIMYECKOW PEHIETKH KOHKPETHOIO
BellecTBa (aTOMHasi, MOJIEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep cpeAbl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COECIUHEHM;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAAJICKHOCTh HEOPraHMYECKHX BEIIECTB
M0 X COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIIe COeIMHEHNH (IIPOCThIE BEIECTBA — METAJUIBI U
HEMETaJUJIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUADI, COJIH);

c(OPMHPOBAHHOCTh YMEHHH pPacKpbIBaTh CMBICT Hepuoauveckoro 3akona JI. M.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTHUYECKYIO () YHKIIHH,



c(OpMUPOBAHHOCTh ~YMEHHI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMHuecKux 3aemeHToB /1. 1.
MennieneeBa, HCIOJB3YS MHOHATHS «S-, P-, d-DIEKTPOHHBIE OPOUTAINY», «IHEPreTUYECKHE
YPOBHU», OOBICHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOLIME XUMHUYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB PAa3JWYHbIX KJIaCCOB, NOATBEPKIATh CYIIECTBOBAaHUE
TEHETUYECKON CBSI3M MEXKJY HEOPraHMYeCKUMMM BEIIECTBAMM C TIOMOIIBIO YpPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEaKIIUA;

c(OpMUPOBAHHOCTh YMEHUS KJIaCCU(PUIMPOBATh XUMHUYECKHE PEaKUUU 110 Pa3IndHbIM
npu3HaKkaM (YMCIy W COCTaBy pEarupykolluX BEILIECTB, TEMJIOBOMY 3(QeKxTy peakuuu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pPEaKLUUN pa3IUYHbIX TUIIOB, IIOJHBIE
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOTO OOMEHa, YYUTbhIBAsl YCIIOBUS, IPU KOTOPBIX 3TU
peakLMK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KAauyeCTBECHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pacloO3HaBaTb OINBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLME B BOJHBIX PACTBOPAX HEOPTAaHUUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MOCPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OaaHca ITHX PEaKIIHif;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3IuYHbIX (AKTOPOB; XapaKTep CMELIEHUS XMMHMUYECKOTO DPABHOBECHUS B 3aBUCUMOCTU OT
BHelHero Bo3aencTBus (mpuniun Jle [latensbe);

c(OpMHUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIIECCHI, JeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUs CEPHOM KHUCIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCICHUS C WCIOIH30BAHHUEM TOHSATHUS
«MaccoBasi JI0JIsl BEILECTBA B pacTBOpPE», OOBEMHBIX OTHOLIEHUM Ta30B INPU XHUMHUYECKHUX
peaxiusax, Macchbl BellecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BeEIlECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMH BEIIECTB, TEIUIOBOIO 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hopMUPOBAHHOCTh YMEHHUH COONIOAATh MPaBWIA MOJH30BAHUS XUMHUYECKON MOCYA0N U
1abopaTOpHBIM 000PYIOBaHHEM, a TaK)Ke MpaBUiia 0OpaIEHUs C BEIIECTBAMUA B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATh XUMHUYECKUN JKCHEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B MPUCYTCTBHM KaTalld3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW pEaKIuH, peakllMd HMOHHOTO OOMEHa, Ka4eCTBEHHBIC peakluu Ha
cynb(ar-, kKapOoHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE YKCIIEPUMEHTAIBHBIX
3agau nmo TtemMam «Metamnel»y u «Hemeramibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
06e30macHOCTH TIpH OOpaIICHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MPECTABIATh
pe3ybTaThl XMMHYECKOTO SKCIepUMEHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOLIMX
peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THX PE3Yy/IhTATOB;



c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIHUIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEeACTBA MacCOBOM KOMMyHHKauuu, MHTepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOaTh MpaBUiIa HKOJOTMYECKH IIeJIeCO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM JEATENBHOCTH B IEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYKarolllel NPUPOJHON CpPEeIbl, OCO3HABATH OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBI
onpeAeNEHHBIX BEIIECTB, TOHUMAast cMbICH rokaszarens [1JIK, moscHATh Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsi 0Oy4arolUuXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHSATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYCCKUX SBIICHUM;

JUISL  CJICTIBIX ¥ CJIA0OBHAAIIMX OOYYAIOIUXCS: YMEHHE WCIIONb30BaTh pelbeHO-
TOUEYHYIO cucteMy obo3Hauenuit JI. bpaiins ans 3anucu XxuMudeckux GopmyiL.

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBI

10 KUIACC

Kon IIpoBepsiemble nNpeMeTHBIE Pe3yJbTAThI 0CBOEHUSI OCHOBHOI




NpOBePsIEMOro
pe3yJbTara

06pa30BaTeJ’[LHOI7I nporpamMmasl CpeaHeEro oﬁmero 06pa3OBamm

1

TCOpCTI/I‘IeCKI/Ie OCHOBBI OpFaHI/I‘IeCKOﬁ XHUMHNHU

1.1

1.2

1.3

ChopMHUPOBAHHOCTh MPEJACTABICHUNH O XMMHYECKOW COCTaBJISIOMICH
€CTECTBEHHOHAy4YHOM KapTUHbBl MHpaA, POJM XUMUU B TIO3HAHUU
SBJICHUWA TIPUPONBI, B (OPMHPOBAHUM MBIIUICHUS U KYJIbTYPHI
JAUYHOCTH, €€ (YHKIMOHANBHOM T'PAaMOTHOCTH, HEOOXOIMMOW JUIs
pelleHrs TMPAKTUYECKUX 3aJad M SKOJIOTMYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBbIO U MIPUPOIHON cpesie

Bnanenne cucremMoil XUMHUYECKHMX 3HAHMUH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAraromye HOHATUSA (Mouexyna, BaJICHTHOCT,
ANEKTPOOTPULATENILHOCTh, CTENEHb OKUCIICHMs, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpPHBIA OOBEM, YIIEpOAHBIA CKEJET,
(GyHKUMOHANbHAS ~ TpylHa,  pajJukand,  HU30Mepusi,  HM30MeEphI,
TOMOJIOTHYECKUH  Psil, TOMOJIOTH, YIJIEBOJOPOJbl, KHCIOPOA- U
a30TCOJEpKaIlUe COECJUHEHUs, OMOJIOIMYECKM AKTHBHBIE BEILECTBA
(yrimeBoapl, >KUpBL, OCJIKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COECIUHEHHUs); TEOPUM U 3aKOHBI (Teopus
XMMHUYECKOTO CTpPOEHHsl opraHmdeckux aemiects A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBEICHUSI O CBOMCTBAaX, COCTaBe, IOJIydeHMHM U 0€30IacHOM
WCIOJIb30BAHUN  BaXHEMIINX HEOPraHWYECKUX U  OPraHMYECKUX

BCIICCTB B 6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

C(I)OpMI/IpOBaHHOCTI) yMeHI/Iﬁ BBISABIIATE  XAPAKTCPHBIC IIPU3HAKU
HOHSITI/Ifl, YCTaHAaBJIMBATb nux B3aMMOCBA3b, HCIIOJIBb30BaTh
COOTBCTCTBYIOIIHUE IIOHATUA IIPU OINHCAHHUU COCTaBa, CTPOCHHUA U

HpeBpaH_ICHI/II‘;I OpTaHUYCCKUX COCIMHEHUI

1.4

c(OpPMUPOBAHHOCTh YMEHHMH HCIIOIB30BaTh XUMUYECKYIO CHUMBOJIUKY
JUIE  COCTaBJICHHMSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOIl,
COKpaléHHON) (GOpMyaT OpraHMYECKHMX BELIECTB M  YypaBHEHHH
XUMHUYECKHUX PEAKIINil, U3rOTaBINBATh MOJEIN MOJIEKYJI OPraHUYeCKUX
BELIECTB I WIIIOCTPALUU MX XUMHUYECKOIO M IMPOCTPAHCTBEHHOTO

CTPOCHUS

1.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTaHAaBIUBATh  MPHHAICKHOCTD
HU3YUYCHHBIX OPTraHUYCCKUX BCIICCTB IO HUX COCTABY U CTPOCHUIO K
ompeneaEHHOMY Kiaccy (Tpymme) COeIMHEHHWH (yriieBOIOPOMIbI,
KHCJIOPOA W a30TCOACp)KAIINE COSAMHEHHS, BBICOKOMOJICKYIISPHBIC

COe,Z[I/IHeHI/I}I), JaBaThb UM Ha3BaHUA oo CHUCTEMaTHUYECKOM




1.5

1.6

2.1

2.2

nomenkiarype (IUPAC)

ChopMupoBaHHOCTh YMEHHUS ONPEAEISATh BUABI XUMUYECKOW CBSI3U B

OpPraHMYECKUX COSAMHEHUSX (OJUHAPHBIE U KPATHbIE)

ChopMUpOBaHHOCTH ~ yMEHHUS NPHUMEHSTH: TOJOXKECHUS  TEOPUH
CTpoeHusi opranudeckux BemiectB A.M. BytnepoBa st 0ObsCHEHHS
3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXpPaHCHHUA MaCChl BEUICCTB

VYTIIeBOI0POIBI. Kucnoponconepxkariue u a30TCOoIepIKaIIIe

OpPraHn4CCKHUC COCAUHCHUA. BLICOKOMOJICKy.]'IHpHLIe COCANHCHUA

CdopmupoBaHHOCTh yMEHUN NPUBOAWTHL TPUBHATIBHBIE Ha3BaHUS
OTJICTIbHBIX OPraHUYECKHX BEIIESCTB (ITHIICH, MPOIMICH, alleTHIICH,
ATWICHIJINKOJb, TIHIECPUH, (PEHON, (OpMAIBICTHI, aleTalbICTH]I,
MypaBbUHAs KHUCJIOTa, YKCyCHas KHUCJOTa, OJICMHOBAas KHUCIOTA,
CTeapuHOBasl KHUCJIOTa, TIJIIOK03a, (PyKTO3a, Kpaxmal, IeJIIi03a,
TJIAIIVH)

ChopMupoBaHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE,
(dbu3uvYecKkue W XUMUYECKHE CBOWCTBA THUMHYHBIX MPEACTaBUTENICH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, JTaH, JTHUJICH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, merunOyramuen-1,3, OGeHzodn,
METaHOJ, ITAHOJ, STUJICHIJIHNKOIb, TJIMIEPHH, (EHON, aleTaabIeTus,
MypaBbHMHAs M YKCYCHasi KHUCJIOTHI, TJIFOKO3a, KpaxMaj, IeJUI0J03a,

aMUHOYKCYCHasl KUCJIOTa)

2.3

2.4

CpopMHUpPOBAaHHOCTh YMEHUSI WLIIOCTPUPOBATh TEHETHUYECKYIO CBS3b
MEXIy  TUNWYHBIMH  TPEACTABUTEISIMU  Pa3JIMYHBIX  KJIACCOB
OpPraHUYECKUX BEIECTB YPAaBHEHUSIMH COOTBETCTBYIOIIUX XUMUYECKUX
peaKiuii ¢ UCTOIb30BAHUEM CTPYKTYPHBIX (hopMyIT

CdopmupoBaHHOCTH yYMEHUS XapaKTEepU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOHOTO CHIPhS (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepaboTKU U MPaKTHYECKOe MPUMEHEHHE MPOTyKTOB MepepadoTKU

XUMHUS U KU3Hb. PacuéTrl

3.1

CopMHUpOBaHHOCTH YMEHHM BIIAJIETh CHCTEMON 3HAHUI 00 OCHOBHBIX
METOJIaX Hay4YHOTO ITO3HAHUS, UCIIOJIb3YEMBIX B XUMHUU IIPU U3YUEHUHU
BEIIECTB W XHMMHYECKUX sBICHUN (HAOIIOJEHUE, HW3MEpEHHeE,
JKCIEPHUMEHT, MOJIETTUPOBAHUE), HCII0JIb30BaTh CUCTEMHBIE
XUMUYECKHE 3HAaHWUS I NPUHATHS pENIeHUH B KOHKPETHBIX

JKU3HCHHBIX CUTYallHUAX, CBA3aHHBIX C BCIICCTBAMU U UX IPUMCHCHHUCM

3.2

ChopmupoBaHHOCTE yYMEHHH COONIONATh TPaBHIA TOJB30BaHUS




XUMHYECKOH TOCyIoil M 1ab0opaTOpHBIM O0OPYIOBaHHEM, a TaKKe
mpaBwiIa oOpalleHus: ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMH

110 BBIIIOJTHCHHUIO na60paT0prlx XUMHNYCCKHUX OIIBITOB

33

CdopmupoBaHHOCTH YMEHUI TUIAHUPOBATH U BBIMOJHATH XUMHUYECKUN
AKCIIEPUMEHT (IIPEeBpALCHHS] OPIraHUYECKUX BEILIECTB MIPH HArpeBaHUH,
MOJIy4YEHHUE 3TUJICHA U U3yYEHHUE €ro CBOMCTB, KaUECTBEHHbIE PEaKLIUU
OpPraHMYECKUX BEIIECTB, JICHATypalus OCIKOB TpU HarpeBaHUH,
IBETHBIC pPEaKIUU OEIKOB) B COOTBETCTBHH C TMPAaBHJIAMHU TEXHUKH
0e30MmacHOCTH Npu OOpallleHUH C BEIIeCTBAaMU U J1IaOOPaTOPHBIM
0o0opynoBaHuEM; MIPEICTaBIATh pe3yNbTaThI XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX

peakuuii ¥ GopMyITUPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yJIhTaTOB

34

3.5

CdopmupoBaHHOCTH YMEHUI IPOBOAUTH BHIYMCIECHUS 10 XUMUYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIMYECTBAa MCXOJHOTO BEIIECTBA HIIU
MIPOJYKTa PEaKIIMU 10 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOTO
13 UCXOJHBIX BEIIECTB WM MIPOYKTOB PEAKIUH)

CdopmupoBaHHOCTH yMEHUM KPUTUYECKH aHaJIN3UPOBATh
XUMHUYECKYI0 HH(QOpMAIUIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

3.6

CpopMHUpOBaHHOCT, yMEHHH COOJIO/ATh TMpaBUja IKOJIOTHYECKU
1enecoo0pa3Horo TMOBeNeHUsT B OBITY M TPYIOBOH JAESATETLHOCTH B
LEISIX COXPAaHEHHUS CBOETO 3J0POBbS M OKpPYXKAIOIIEH MPUPOTHOM
Cpellbl, OCO3HABaTh OMACHOCTh BO3JICHCTBHUS HA KUBBIC OPTraHU3MBI
OHpCJICJ'IéHHI)IX OPraHn4Y€CKuUX BCIICCTB, ITOHUMAA CMBICI MOKAa3aTCIsd
I[NAK (mpenenbHO AOMYCTUMON  KOHIIGHTpPAIMHM), TMOSCHATH Ha
mpuMepax crmocoObl YMEHBIICHHS] W TMPEAOTBPAICHUS WX BPETHOTO

BOS}IGﬁCTBHH Ha OpraHus3M 4C€JIOBCKa

11 KUIIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero 001ero od0pa3soBanus

1

TeopeTnyeckre OCHOBBI XUMUU

1.1

Brmagenue cucreMo XUMUYECKMX 3HAaHUW, KOTOpas BKJIFOYAET:
OCHOBOIOJIAraloIMe  MOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToM,

AJIEKTpOHHAs 000JI0YKa aToMa, S-, p-, d-3JEKTPOHHBIE OPOUTAIM aTOMOB,




1.2

WOH, MOJIEKYJia, BAaJCHTHOCTb, AJIEKTPOOTPHLATEILHOCTh, CTEIECHb
OKUCJICHHA, XUMHYCCKasaA CBA3b, MOJIb, MOJIApHAsA Macca, MOJISIpHBIfI
00bEM, KpUCTAIMYECKas peIETKa, THIbl XUMHUYECKUX peakiui
(OKUCIIUTENbHO-BOCCTAHOBUTEINIBHBIE, 9K30- U SHAOTEPMHUYECKHE,
peaku MOHHOTO OOMEHA), pacTBOpP, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
AIIEKTPOJIUTUYECKAsT  TUCCOLMAINSA, OKUCIUTENb, BOCCTAaHOBUTEIb,
CKOPOCTh XMMUYECKOH PEaKLUH, XMMUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHbI (TEOpHs JIEKTPOIUTHUYECKON auccouuanuu, llepuonuueckuii
3akoH [[.M. MenpeneeBa, 3aKOH COXpaHEHHsI MAaCChl), 3aKOHOMEPHOCTH,
CHUMBOJNYECKHH S3BIK XUMHH, q)aKTOJIOFI/ILICCKI/IC CBCICHUA O CBOfICTBaX,
COCTaBe, IOJY4YEHMM U OE30IIaCHOM HCIIOIb30BAaHUM Ba)KHEHIIMX
HEOPraHWYeCKUX BEIIECTB B OBITY M MNPAKTUYECKOW AEATeNbHOCTU

YCJIOBCKa

ChopmupoBaHHOCTh yMEHMI BBISBISATH XapaKTepHbIE MPHU3HAKUA U
B3aMMOCBS3b HM3YYCHHBIX TOHSTHH, NPUMEHSTh COOTBETCTBYIOIIUE
MOHATHSL TPU ONUCAHMM CTPOEHUS U CBOMCTB HEOPraHHMYECKHUX
BEUIECTB M WX TNPEBPAIICHUN; BBISIBIATH B3aMMOCBS3b XMMHYECKHX
3HaHUI c MOHSATUSAMHU " MIPEJICTABICHUSIMH JPYTHX

€CTCCTBCHHOHAYYHBIX NPCIAMETOB

1.3

Brnanenve OCHOBHBIMH METOJIaMHU HAy4YHOTO TIIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN (HaOMIOfeHuEe, W3MEPEHHE, HKCIIEPUMEHT,

MOI[CJ'II/IpOBaHI/Ie)

1.4

L.5

1.6

CpopMHUpPOBAaHHOCT YMEHHUH OINpENENsITh BaJCHTHOCTh M CTETECHb
OKHCIICHUS XMMHUYECKUX OJJEMEHTOB B COCIUHEHUSAX PA3IUYHOTO
cocTaBa, BHJl XHMHYECKOW  CBSi3W  (KOBaJeHTHAas,  HOHHaf,
MeTaJlJIn4yecKasi, BOAOPOJHAs) B COCTUHEHUSX, TUIl KPUCTAJUTMUECKON
pemeETKN KOHKPETHOTO BEIIeCTBa (aTOMHAas, MOJICKYJSpHas, MOHHAs,

MeTajuIndecKas)

C(I)OpMHpOBaHHOCTB YMCHHf/'I ONPCACIIATh XapaKTECp CpCAbl B BOJAHBIX

pacTBOpax HCOPraHNUCCKUX COE€IUHEHUIN

ChopmupoBaHHOCTE ~ YMEHHUS  KJIAcCH(UIUPOBATH  XUMUYECKUE
peaKkuu Mo pa3NIuyHbIM MpHU3HAKaM (YHCITy M COCTaBY pearupyromInx
BEIIECTB, TEIUIOBOMY d(PdeKTy peakiuu, HU3MEHEHUIO CTereHen
OKHUCJIGHHS  D3JIEMEHTOB,  OOpaTUMOCTH  peakluu,  y4acTHIO

KaTaJlu3aTopa)

1.7

ChopMupOBaHHOCTH ~YMEHHH  COCTABIATH YPaBHEHUS  pEaKIMH
Pa3JIMYHBIX TUIIOB, IIOJHBIE M COKpAIICHHBIC YpPAaBHEHUS pPEAKLUN

MOHHOI0 0OMEHa, YUUTHIBas yCIOBHS, MPU KOTOPBIX 3TU PEAKIIUU UAYT




1.8

710 KOHLIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUH, MMOATBEPIKIAIOLINE
KaueCTBEHHBIM COCTAaB  pPA3JIMYHBIX HEOPraHWYECKUX  BEILECTB,
pacro3HaBaTh OMNBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HCOPraHM4ECCKUX BEIICCTB

1.9

1.10

1.11

ChopmupoBaHHOCTh YMEHHI PacCKpbIBaTh CYIIHOCTb OKHCIUTEIBHO-
BOCCTaHOBUTEIbHBIX peaxkuit MOCPEACTBOM COCTaBJICHUS

AJEKTPOHHOIO OajlaHca 3TUX peaKkLui
ChopMupoBaHHOCTb yMEHUH OOBSCHATH 3aBUCHUMOCTb CKOpPOCTH

XUMHUYECKON PEaKIIUU OT pa3InuHbIX (PAKTOpOB

ChopmMupoBaHHOCTD yMEHHI  OOBACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIIHETO BO3JACUCTBUS

(npunnun Jle Hlatenbe)

OO6miast 1 HeOpraHu4ecKask XUuMHs

2.1

2.2

CpopMHUpOBaHHOCT, YMEHHI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHA JN. Menpeneesa U JIEMOHCTPUPOBATH ero
CUCTEeMATHU3HUPYIOMIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIIT

CpopMHUpPOBAaHHOCTh YMEHHUN XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX 3j1eMeHTOB 1—4 mnepuonos Ilepuoanueckoit
cuctembl xumMuueckux dneMmeHToB J[.MI. MeHnneneeBa, HCHoONb3ys
MOHATHSL «S-, p-, d-dPJEKTPOHHBIE OpOUTATN», «IHEPTETUUYECKUE
YPOBHH»,  OOBSICHATH  3aKOHOMEPHOCTH  HW3MEHEHHUS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M WX COEJUHEHHUH IO MepuojaM WU rpymnnam

[Tepuoanueckoit cucremsl xumMuueckux 3ueMeHToB .M. Menaeneesa

2.3

CdopmupoBaHHOCTh YMEHMH XapaKTepH30BaTh (OMMCHIBATH) 0OIIME
XUMHYECKHE CBOMCTBA HEOPTAHUYECKUX BEILLECTB PA3INYHBIX KJIACCOB,
MOATBEPKAAaTh  CYHIECTBOBAHME  TE€HETUYECKOM  CBA3M  MEXKAY
HEOpraHMYECKHUMH  BEHIeCTBAMM  C  [OMOUIbI0  ypaBHEHUN

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKHI/Iﬁ

24

ChopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIMBaTh  IMPUHAIIEKHOCTH
HEOPraHMYECKHUX BELIECTB IO MX COCTaBy K ONPENEIEHHOMY Kiaccy
(rpymnme) coenvHeHui (MPOCTHIE BELIECTBA — METAJUIBI U HEMETAIIBI,

OKCH/Ibl, OCHOBAHMSI, KUCIIOTHI, aM(pOTEpHbIE TUAPOKCUIBI, COIIH)

2.5

ChopMupOBaHHOCTh YMEHUH HCIIONIB30BAaTh XMMUYECKYIO CHMBOJIUKY
JUIE  CcOCTaBlieHUS (OpMyJ BEIIECTB U YpPaBHEHHM XUMHYECKHUX

peaknuii, cuctematudeckyto HoMeHknarypy (IUPAC) u TpuBuagbHbIC




Ha3BaHUsA OT/ACJbHBIX HEOPraHUYeCKHX BelecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHAK, Tam€Has W3BECTb, HErami€Has W3BECTb,

MUTHEBAs COJA, MUPUT U IPYTHE)

2.6

ChopMupoBaHHOCTh yYMEHHUI XapaKTepu3oBaTh (OMUCHIBATH) 0OO0IIME
XMMHYECKHE CBOMCTBA HEOPIraHUYECKUX BELIECTB PA3IMYHBIX KJIACCOB,
NOATBEPXKAATh  CYIIECTBOBAHME  T'€HETHYECKOHW  CBSI3M  MEXKIY
HEOPTaHMYECKMMH  BEIIECTBAMH  C  [OMOIIBIO  ypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.7

2.8

CdopmMupoBaHHOCTh YMEHUM MJIAHUPOBATh U BBIOJIHATH XUMUYECKUN
9KCHEPUMEHT (pa3joKeHue IEepoKCHAa BOJAOpPOJa B IMPUCYTCTBUU
KaTaJlu3aTopa, OIpPEIEIECHUE CpeAbl PaCTBOPOB BELIECTB € IOMOILBIO
YHUBEPCAJIBHOTO HWHAMKATOPA, BIHMSHHUE pA3IMYHBIX (PAKTOPOB Ha
CKOpPOCTb ~XMMMYECKOH peakluMM, peakluud HOHHOIo OOMEeHa,
KayeCTBEHHbIE PEaKLUU Ha Ccysb(dar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHMs, PEIIEHHE DKCIEPUMEHTAJbHBIX 3aJad II0 TeMaM
«Metamnel» n «HemeTanabsl») B COOTBETCTBUU C IPAaBHJIAMU TEXHUKHU
0€30MaCHOCTH TpPH OOpAaIIeHWH C BEIIECTBAMH M JIAOOPATOPHBIM
000pyI0BaHUEM; MIPEACTaBIATh pe3ynbTaThl XUMHYECKOIO
9KCHepUMEeHTa B (opMe 3aliCH YPaBHEHUHl COOTBETCTBYIOLIMX

peakiuii u GopMyJIMPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHbTATOB

CdopmupoBaHHOCT, YMEHHI COONIOAATh TMpaBWiIa TOJTb30BAHUS
XUMUYECKON TOCY0M M JIa0OpaTOpHBIM O0OpYJIOBaHUEM, a TaKkKe
npaBujia oOpamieHusi ¢ BEMECTBAMHU B COOTBETCTBUHU C MHCTPYKIIHSIMU

110 BBIITOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

ChopMupOBaHHOCTb ~ YMEHMH  XapakTepu3oBaTb  XHMHYECKHE
IIPOLIECCHI, JIEKALIUE B OCHOBE MPOMBIIUIEHHOIO IOJYYEHUS CEPHOMN
KHCIIOTBI, aMMHaKa, a Takke CPOPMUPOBAHHOCTb NMpEACTaBIECHUN 00
OoOIIMX HAy4yHBIX MPHUHIMIAX M  DKOJOTMYECKUX  MpolieMax

XUMHYCCKOT'O IMTPOU3BOJACTBA

XUMUA U )KU3HL. PacuéTrl

3.1

CpopMHUpPOBAHHOCTh TPENCTABICHUNH O XWMHUYECKOW COCTABIISIONMIEH
€CTECTBEHHOHAy4YHOW KapTHHBI MHpA, pOJIM XHUMHH B TO3HAHUHU
SBJICHUA TPHUPOABI, B (OPMHPOBAHUM MBIIUICHUS W KYJbTYpPBI
JTUYHOCTH, €€ (PYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOAMMOW IS
pelieHusT TPAKTUYECKUX 3a7ad M OIKOJOTHYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3/I0POBBIO U MIPUPOTHOM cpesie

3.2

ChopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHAIM3UPOBATh
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XUMHYECKYIO I/IH(I)OpMaI_II/IIO, ImoJIy4a€MYIK0 H3 pPa3HbIX HCTOYHHUKOB

(cpeacTBa MaccoBOM KOMMYHHMKAIUK, ceTh IHTEpHET U Ipyrue)

ChopmupoBaHHOCTE yMEHHI COONMIOJATh TIPAaBHIA JKOJIOTUYCCKU
11eJIeCO00pa3HOr0 TMOBEACHUSI B OBITY M TPYIOBOH JEATEIBHOCTH B
LEISIX COXPAHEHUS CBOETO 3MI0OPOBbS M OKPYXKAIOUICH MPUPOIHON

Cpebl

34

3.5

Oco3HaBaTh OITIACHOCTb BO3ACUCTBUS Ha JKUBBIC OpTraHHU3MbI
OHpe,Z[eJ'IéHHBIX B€IICCTB, ITOHMMAas CMBICJI ITIOKa3aTCIIA H,HK, IIOsACHATD
Ha IIpuMepax CIIOCOOBI YMCHBIICHUS U MMPEAOTBPALICHUA UX BPCIAHOI'O

BOSHGﬁCTBHﬂ Ha OpraHus3M 4CJIOBCKa

CdopmupoBaHHOCTH YMEHH MIPOBOUTH BBIUMCIICHUS c
WCIIOIb30BAaHUEM TIOHSTHSI «MaccoBasi JOJsl BEIIeCTBa B PacTBOPE»,
OOBEMHBIX OTHOIICHUM Ta30B NPH XUMUYECKUX PEAKIUAX, MAaCChI
BelecTBa WM 00bEMA Ta30B MO MU3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wid 00bEMY OZHOTO M3 YYAacTBYIOIIUMX B pPEaKIHMHU BEIIECTB,
TETIOBOTO 3((eKTa peaknu Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl

BCUICCTB, MMPECBPAILICHUA U COXPAHCHHUA SOHCPTUU




ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

TeOpeTI/I‘leCKI/IC OCHOBBI Opl"&HPI‘ICCKOfI XUMHUHU

1.1

1.2

[Ipenmer opraHnyeckod XHUMHUHU: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAYEHUE B
MOJyYCHUU HOBBIX BEHIECTB M MaTepuasioB. Teopus CTpOEHHUS OPraHUYECKUX
coequHenniit A.M. bytnepoBa, €€ 0OCHOBHBIE MOJIOKEHUS

CrtpykrypHble (OpMynbl OpraHMYEeCKHX BemIecTB. ['oMonorus, wu3oMepus.
XuMHuuecKkasi CBSI3b B OPraHUYECKUX COCAUHEHUSX — OJWHAPHBIE U KpaTHbBIC

csi3u. [IpencrasieHne o KiaccuGUKaIuy OPraHuIeCKIX BEIICCTB

1.3

Homenknarypa opraHuyecKux COEIMHEHUH (CHCTeMaTHuYecKas) U TPUBUAIbHbIE

Ha3BaHUS BaKHEUIITNX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHM4CCKUX BCUICCTB

VYri1eBo10pObI

2.1

22

AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKHUN psll. MeTaH U 3TaH — IpocTenIne
IPEJCTaBUTENIN AJIKAaHOB: (U3MYECKHEe U XHUMHUYECKHE CBOWCTBa (peakuuu

3aMCIICHUA U FOpeHI/IH), HaxXO0XJCHUC B IPUPOJAL, ITOJTYYCHUEC U IIPUMCHCHUC

AIIKeHBI: COCTaB W CTPOCHUC, TOMOJIOTUYECKHUI pAan. OTUJICH " NIPpOIMUIICH —
HpOCTCfII.HHG MMPEACTAaBUTCIN AJIKCHOB!: (I)I/I3I/ILIGCKI/IG 1 XUMHYECKHE CBOMCTBa
(peaKHI/II/I TUAPHUPOBAHUA, TAJOICHHUPOBAHUA, THUApATaAIWU, OKUCICHUA U

HOJ'II/IMepl/ISaHI/II/I), MOJIYYCHHEC U IPUMCHCHUEC

2.3

24

Anxaguensl: Oyraauen-1,3 u MerunOyragueHn-1,3: cTpoeHue, BaxHeiue
XMMHYECKHEe CBOMCTBa (peakuusi moiaumepusanuu). IlogydyeHne cMHTETHUECKOTO

KayuyKa U PEe3HHbI

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHSI, TOMOJIOTHYECKUN Psil. ALETHIICH —
NPOCTEHIINK TpEeACTaBUTENb aJIKHHOB: COCTaB, CTpPOEHHE, (QHU3HUECKUEe U
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHNUS, TAJIOT€HUPOBAHMSI, THIPATALINY,

TOpPEHMsI ), OJy4YE€HUE U IPUMEHEHHE

2.5

Apenbl. beHzon: cocraB, cTpoeHue, (PU3NYECKHE W XHUMHYECKHE CBOWCTBA
(peakuu rajJoreHMupoBaHus U HUTPOBAHMUS ), IOJyYEHUE U TpUMeHeHue. Toyod:
cocTaB, CTpoeHue, (u3mueckne ¥  XHUMHYECKHE CBOWCTBA  (peakiuu
raJIOTEHUPOBAHUS WU HUTPOBaHUSA), MOJydeHHE M TNpUMEHEHHe. TOKCHUYHOCTh
apeHoB. ['eHeTHuyeckasi CBsI3b MEXAY YIJIEBOJOPOJAMHU, MPUHAICKAIIMMH K

Pa3JINIHBIM KJIacCaM

2.6

[IpupoHbIE ICTOYHUKH YTIIEBOAOPOIOB. [IprpogHEIii ra3 1 MOMyTHRIE HEPTIHBIE
ra3sl. Hegtp u e€ mpoucxoxnenue. CrnocoObl nepepabOTKH HETU: MEPETOHKA,

KPEKUHT (TepMHUECKUH, KaTanuTudeckuil), muponus. [IpomaykTsl mepepaboTku




He(TH, UX MPUMEHEHHE B IMPOMBIIUICHHOCTH U B ObITy. KamMeHHbIH yromas u

MPOAYKTHI €To mepepaboTKH

Kucnoponcoaep:xaiiue opraHn4eckue CoeAMHEHNS

3.1

3.2
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[IpenensHbIe OAHOATOMHBIE CIUPTHL. METAHOI M 3TAHOJ: CTPOCHUE, (PU3NIECKHE
U XHUMHUYECKHE  CBOMCTBa  (peakuMd C  AKTUBHBIMH  MeETaJlJIaMH,
raJJOr€HOBOJIOPOJIaMH, T'OpPEHue), MpUMeHeHHe. BolopojHble CBS3U MEXIY
MOJIEKYJIAMH CHUPTOB. J[eCTBUE METAHOJIA U DTAaHOJIA HAa OPraHU3M 4YEJIOBEKa.
MHOroaToMHbIC CIIUPTHL. ITHWICHIJIUKOIb U TIUIEPUH: CTpOCHUE, (pU3ndecKue u
XMMHUYECKHE CBOMCTBa  (B3aUMOAEWCTBHUE CO  ILEIOYHBIMU  METaJJIaMH,
KayecTBEHHasl peakluss Ha MHOIOATOMHbIe cnupThl). [leificTBue Ha opraHusm

YCIOBCKaA. HpI/IMCHeHI/IC TIIMIOCpruHa U OTUJIICHITIUKOJIA

deHou: CTPOCHUC  MOJICKYIIbI, (i)I/ISI/I‘IeCKI/Ie M XUMHYECKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue dpeHona
Anpaeruipl ¥ KeToHbl. DopMaIbACTUI, alleTAIBACTH: CTpOeHUE, (U3HICCKUE H
XUMUYECKUE CBOMCTBA (PEaklUM OKUCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC

peaKHI/II/I), IMOJIYYCHHUC U ITIPUMCHCHUC

3.4

OAHOOCHOBHBIE TpeAeabHbIE KapOOHOBBIE KHUCIOTh. MypaBbuHAs U YKCyCHas
KHUCJIOTBI: CTPOEHUE, (pU3NUeCcCKre U XMMUYECKHe CBOMCTBA (CBOICTBa, o0ImMe 1Jis
Kjlacca KHCJIOT, peakius JSTepuuKanuu), TI[OIydeHHe U [pHUMEHEHHE.
CreapuHOBasi M OJICMHOBAsI KUCIIOTHI KaK MPEJICTaBUTENN BBICHIMX KapOOHOBBIX

KHCIOT. Mbljla KaK COJIM BBICIIHX Kap6OHOBI)IX KHCJIOT, UX MOIOIICC JIGIZCTBPIC

3.5

Crnoxnbie 2(UpBl KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. ['MAPONIHM3 CIOXKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buosnornueckas poib

KHUPOB

3.6

VYrneBoabl: cocTaB, Kiaccuukaius yraeBoJoB (MOHO-, AW- U TOJHCAXapHIIb).
I'moko3a — mpocTedmmii MOHOCaxXapua: OCOOCHHOCTH CTPOCHHS MOJICKYIHI,
(dbu3YecKre U XMMUYECKHEe CBOMCTBA (B3auMoaeicTBue ¢ ruapokcuaom meau(1l),
OKHUCJICHHE aMMHa4yHbIM pacTBopoM okcuaa cepedbpa(l), BoccraHoBieHue,
OpO’KeHHE TIIOKO3bl), HAXOXJEHHE B MPHUPOJE, NMPUMEHEHHE, OMOoIorHYecKas
poiib. @otocunTe3. PpyKTO3a KaK M30MEp IIII0KO3bl. Kpaxman u 1emntono3a Kak
npupoHbie ToauMepbl. CTpoeHHE Kpaxmalia W IeJUTI0NI03bl. Du3znueckue u

XUMHUYECKHE CBOICTBa Kpaxmaina (TUIPOIN3, KaUeCTBEHHAs! PEaKIHsl C HOJI0M)

A30TCoIepKaIie OpraHunIecKrue COSTMHCHUS

4.1

AMUHOKHUCIIOTHl Kak amMQoOTepHble OpraHuyeckue coequHeHus. duznueckue u
XMMHAYECKHE CBOMCTBA aMMHOKHUCIOT (Ha MpHUMepe INMIMHA). buojormueckoe

3HAa4YCHUEC aMHMHOKUCJIOT. HGHTI/IHBI

4.2

benkun kak INpUPOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuynas,




BTOpUYHAS U TPETUYHAS CTPYKTypa OeNKoB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

TUApOJInN3, ACHaTypalusd, KaYCCTBCHHBIC pCAaKIIMKU Ha Oenku

BricokoMouneKy s ipHbIE COSMHEHMS

5.1

5.2

11 KJIACC

Kox

OCHOBHbIE TIOHATHUSI XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJUMEPU3ALINH, CPEIHSSI MOJIEKYIIpHAs
Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJISPHBIX COCAUHEHHH —

noJIMmMepur3alAa U NOJUKOHACHCAIUA

OKCIIEpUMEHTAJIBHBIE METOJAbl M3YyYEHHUS BEIIECTB W HX PEBPALCHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O Kay4yKa U pC3UHbL

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

1.1

TeopeTI/I‘leCKI/IC OCHOBBI XMMHH

XuMudeckuil sneMeHT. AToM. SIapo aroma, U30TOMBL. DJIEKTPOHHAs 000JI0YKa.
DHepreTudeckre YpoBHHU, OYPOBHU. ATOMHBIE OpOUTAINH, §-, P-, d-DIEMEHTHI.
Oco0eHHOCTH pacTpeieieHUs] SJIEKTPOHOB MO OpOUTAIsIM B aTOMaxX 3JIEMEHTOB

MEPBBIX YETHIPEX NMEPUOJO0B. DIIEKTPOHHAS KOH(UTYpalHsl aTOMOB

1.2

[Iepnonnueckuit 3akoH u [leproanyeckas cucreMa XUMHYECKUX d1aeMeHToB J[.1.
MenpeneeBa. Cps3p mnepuonnyeckoro 3akoHa U llepuonnueckoil cucTeMbl
xumuyeckux aeMeHToB .M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHMUYECKHX DJIEMEHTOB U
o0Opa3yeMbIX MMM IPOCTBIX M CJIOXHBIX BEUIECTB IO TpyHnamM U IepHoJaM.

3HadeHUe NepUoOANYCCKOI'0 3aKOHA B PA3BUTHU HAYKU

1.3

1.4

L.5

Ctpoenne BemiecTBa. XHMHUYECKas CBS3b. BHIBI XHMMHUYECKOW  CBS3HU
(koBaJleHTHAs HEMOJSApHAas W TONSpHAs, HWOHHAas, MeTajuinueckas). VIoHBI:
KaTHOHBI U aHMOHBI. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHUYECKON CBSI3U

(oOMeHHBIN U TOHOPHO-aKLIENTOPHBIN). BogopoaHast cBs3b
BanenTHOCTE. DNeKTpOOTpHUIIATENLHOCTh. CTENEHb OKUCIECHUS

BemectBa MOJEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTBA. THUMbl KPUCTAUIMYECKUX PEHMIETOK. 3aBUCHUMOCTh CBOMCTBA
BEIIECTB OT THUIA KPUCTALIMYECKOM pem€Tku. lloHsTHe 0 aucnepcHbIX
cucreMax. VcTuHHBIE M KOJUIOMIHBIE pacTBOpbL. MaccoBast 1oyl BelllecTBa B

pactBope

1.6

Knaccugukanus Heoprannyeckux coenHeHnit. Homenknarypa HeopraHugeckux

BEILIECTB




1.7

Xumuueckass — peakuus.  Kimaccudukanms — XMMHUYECKHX — peakiuid B
HEOPraHUYECKON U OPraHUYECKOM XMMHH. 3aKOH COXPAHEHHS MacChl BEILECTB,

3aKOH COXpaHCHU U IMPEBPAILICHUA SHCPIUU ITPU XUMHUYCCKUX PCAKIIHAX

1.8

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

1.9

1.10

1.11

Obpatumble peakiuu. XuUMHUEcKoe paBHOBecue. DakTOphl, BIUSIOIIME Ha

cocTosiHue XuMmuieckoro papHoBecus. [Ipunnun Jle [llatense

DnekTponuTrueckas aucconuanus. CuiabHbIe W cladble 2yeKTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCIIas, HEUTpalIbHAs, IIeJIOUHas1. Peakiimym HOHHOTO

oOMeHa
OKHCIUTEITEHO-BOCCTAHOBUTEIIHLHBIC PEAKITHH

Heoprannueckas xumus

2.1

2.2

Hewmeramnsl. [lonoxxenne HemeramioB B [leprogudeckoil cucreMe XMMHUYECKUX
anementoB J[.M. MenzaeneeBa m 0COOCHHOCTH CTpoeHHS aToMOB. Dusnyeckue
CBOWCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAIUIOB (Ha IpUMEpPEe KUCIOPOAa, CEpHl,
docdopa u yraepoaa)

XUMHUECKHE CBONCTBA BaXHEHWIIMX HEMETAIJIOB (TalOreHoB, Cepbl, a30Ta,
dochopa, yriepoma W KpEeMHHUS) U HUX  COCAMHEHUH  (OKCHJOB,
KHCIIOPOJICO/ICPKAIIMX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHuil). IIpumeHnenue

BaYKHEHUIIIMX HEMETAIJIOB U UX COCTUHEHUI

2.3

24

Meramnbl. Ilonoxenne meramwioB B Ileproandeckoil cCUCTEME XMMHYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3IIEKTPOHHBIX 000JI0UYEK
aToMoB MeTtasioB. Obuue ¢pusznyeckue cBoiicTBa MetamioB. CIiIaBbl METAJIOB.

DNEKTPOXUMHUUECKUH Psijl HANIPSHKEHUH METaIJIOB
XUMUYECKHE CBOWCTBA BAXKHEHIIMX METAIOB (HATpUM, Kajuil, KallbLIUH,
MarHui, aJlOMUHUH, ITUHK, XpOM, JKeJie30, Meb) U WX coeauHeHui. OOmme

CIoCcOOBI MOTyYeHUs MeTAJIIOB. [I[puMeHeHe METAIIIIOB B OBITY M TEXHHUKE

2.5

I'emetnueckas CBSI3b HCOPTaHNMYCCKUX BCUICCTB, NPHUHAMICKAIUX K PA3IMYHBIM

Kj1accaM

XUMUS U )KU3Hb

3.1

Ponp xumMum B oOecrieueHHH 3KOHOTI/I‘-ICCKOI71, BHCpFeTquCKOﬁ U MHUIIEBOM
6630HaCHOCTI/I, Pa3BUTHU MCOWULIUHBI. Ilonstue o HAaYYHBIX MCTOJAaX IMO3HAHUSA

BEIIIECTB U XUMUYECKHUX PEAKIIUNA

3.2

[IpencraBnenus o0 OOIIMX HAYYHBIX MPHUHLIUIAX MPOMBIIUIEHHOTO MOTYYEHUS
BOXHEHIIMX BelecTB. YeloBeK B MHUpPE BEHIECTB MU MATEPHAJIOB: Ba)KHEUIIME
CTPOUTENBLHBIE MaTepuajbl, KOHCTPYKIIMOHHBIC MAaTEepUalbl, KPACKH, CTEKJIO,
KepaMHKa, MaTepHalibl JJig SJCKTPOHUKH, HAHOMATEpHUAJlbl, OPTraHMYECKUE U

MUHepaJIbHbIE y100peHuUs




Xumusi W 370pOBbE YEJIOBEKAa: IMpaBWja MCIOJIb30BAHUSA JIEKAPCTBEHHBIX
33 MpernapaToB, MpaBuia 6€30MacHOT0 UCTIONb30BAaHUS MPEMapaToB OBITOBOM XUMUN

B HOBCCI[HCBHOﬁ KHN3HU



ITPOBEPAEMBIE HA EI'D 11O XUMUHU TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHOMN IMPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

1

BJ'Ia,Z[eHI/Ie CHCTEMOM XUMHUYECKHX 3HaHHfI, KOTOpas BKIHOYACT:

1.1

OCHOBOIIOJIAraloNIMe MOHATHS (XMMHUYECKUH 3JIEMEHT, aTOM, M30TOIIbI,
JIEKTPOHHAsi 000JI04Ka aToMa, S-, p-, d-31eKTPOHHBIE OPOUTAIN ATOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XUMHYECKas CBsA3b (O- U T-CBSI3b, KpaTHbIE CBA3M), THOpUAM3ALUSA
aTOMHBIX OpOuTasiel, KpHCTalJIMuecKas peleéTka, Mojb, MOJIApHas
Macca, MOJSpHbIH O0BEM, MOJSApHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AMUCIEPCHBIE CHUCTEMBI), KPUCTAJUIOTUIPATHI, YIIIEPOIHBIN
ckeseT, (YHKIMOHANbHAs TpyINa, pajuKall, U30Mepbl, CTPYKTypHas
¢dopmyna,  u3zomepus  (CTpyKTypHas,  TIeoMmeTpuueckas  (uuc-,
TPaHCU30MEPHS), TOMOJIOTUYECKHI psA, TOMOJIOTH, YIJIEBOJIOPO/bI,
KHCIIOPOJI- M a30TCOJEpKAIlUe COCAUHEHMs, OMOJIOrMYeCKH aKTHBHBIE
BellecTBa (YIIeBOIbI, JKUPBI, OCIKHN), MOHOMED, TOJIUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCTUHEHHUS, KPEKUHT, pUGOPMUHT, THITbI
XUMHUYECKUX PpEaKUUi (OKHCIUTENbHO-BOCCTAHOBUTENBHBIE, HK30- U
SHAOTEPMHUUYECKHE, PEaKIIMM MOHHOIO0 OOMEHa, TOMO- U T'€T€pPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEITEKTPOIMTHI,
NNEKTPOJINTUYECKAS AUCCOLUALINS, CTENIEHb ITUCCOLMALNN, OKUCIIUTED,
BOCCTAHOBUTENb, O3JEKTPOJIU3, CKOPOCTb XHUMHUYECKOW  peakiuw,

XUMHUYECKOE PABHOBECHE)

1.2

TEOPUH U 3aKOHBI (TEOPHS XHMHYECKOTO CTPOCHHUS OPTaHUYECKUX
Bemects A.M. bytnepoBa, Teopusi 3IEKTPOJUTUUYECKON TUCCOLMALUU,
[lepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3bIK XWMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIeKallUe B OCHOBE MOHUMAHMS MPUYMHHOCTH U CHCTEMHOCTH
XAMHYECKUX SBJICHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAIMOJIEKYJISIPHOM YPOBHSIX

1.3

NpCACTaBICHUA (6] MEXaHU3Max XUMHNYCCKHUX peaKHHﬁ,
TCPMOANHAMHUYCCKUX u KHHCTHYCCKHX 3aKOHOMCPHOCTSX nux

IIPOTCKAHUA, O XUMHUYCCKOM PAaBHOBECHHU, JUCIICPCHBIX CUCTEMax

1.4

(baKTOJ'IOl"I/I‘IeCKI/Ie CBCIACHUSA O CBOﬁCTBaX, COoCTaBC, IIOJIYYCHHHN H




0€30MaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEIIECTB B OBITY M TNPAKTHUYECKOW JESTEIHHOCTH

YCJI0BCKa

L.5

2.1

o0mIye HaydHbIe MPUHIUIBI XMMHUYECKOTO MPOU3BOACTBA (HA MpUMEpe
MPOU3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHOJa, IMepepaboTKu
HeTH)

ChopMUPOBaHHOCTh YMEHUH BBISBIISTH:

XapaKTCPHbIC IIPpHU3HAKK W  B3aWMOCBA3b  H3YUCHHBIX HOHHTHﬁ,
MNPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IHIpPHU OIIMCAHHUU CTPOCHUSA U

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBPALICHUI

2.2

B3aMMOCBSA3b XUMHUYECKUX 3HAHWM C TOHATUSIMH M TIPEIICTABICHUSIMH
JOPYTUX MPEAMETOB JUisi 00Jiee OCO3HAHHOTO MOHMUMAaHUSI U OOBICHEHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPa

3.1

Cq)OpMI/IpOBaHHOCTb YMCHU: UCIIOJIB30BATh:

HAaMMCHOBaHUA XHMHYCCKHX COCI[I/IHGHI/II‘/‘I MCIKAYHAPOAHOI'0 COrO3a
TeOpCTH‘ICCKOﬁ n HpHKHaHHOﬁ XUMHUU W TPUBHUAJIBbHBIC HAa3BaAHHA
BCIICCTB, OTHOCAINIUXCA K H3YUYCHHBIM KjlIacCaM OpPraHu4Y€CKUuXx H

HEOPraHWYECKUX COCTUHEHUN

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIeHUS (DOpMYn HEOpraHMYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATE!

HEOPraHWYeCKUe BEIECTBA, CAMOCTOSITENILHO BBIOMPATh OCHOBAaHUS U
KPUTEPUU [T KITaCCU(PUKAITH U3y4aeMbIX XUMUYECKUX 00bEKTOB
OpraHMYecKHe BEIIeCTBA, CAMOCTOSATENPHO BHIOMpAaTh OCHOBAaHUS U
KPUTEPHUH TS KIacCU(DUKAINU U3yIaeMbIX XUMUIECKUX 0OBEKTOB
M0 Pa3IUYHBIM TpPU3HAKaM (YUCIY U COCTaBY PEArMpPYIOIIMX BEUIECTB,
TErIoBOMY  3(QEKTy peakiuy, W3MEHEHUIO CTENeHEeW OKUCICHUS

2JIEMEHTOB, 0OPATUMOCTH PEAKIINHY, YIACTHIO KaTaJru3aTopa)

ChopMHUPOBAaHHOCTh YMEHHsSI XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUHM) W HOHOB
XUMHUYECKUX 37eMeHTOB 1 — 4 nepuonaos lleproauyeckoit cucremsr [1.1.
MeHeneeBa U UX BaJ€HTHBIC BO3MOXKHOCTH, UCTIONB3Ys TTOHATHUSA S-, p-,

d->TIeKTpOHHBIE OPOUTAIIN, SHEPTETUUECKUE YPOBHU

ChopmupoBaHHOCTh yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB XMMMYECKUX AJIEMEHTOB M 00pa3yeMbIX UMH COECTUHEHHH IO

[IEpUOJAM U I'PYIIIaM




ChopMUpOBaHHOCTE YMEHHSI COCTABISITH YPABHCHHSI XUMHYECKUX

peakuil U pacKpbIBaTh UX CYLIHOCTb:

7.1

OKHCINTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKnHﬁ MMOCpCACTBOM COCTABJICHUA

ANEKTPOHHOIO OajlaHca 3TUX peakLuit

7.2

7.3

8.1

8.2

10

yYpaBHEHUsI pPEaKUMil pa3IMYHbIX TUIIOB, TOJHBIE M COKpAIIEHHBIE
ypaBHEHHUS peakuii HOHHOTO 0OMEeHa, YYUTHIBAsl YCIOBUS, IPH KOTOPBIX
9TH peaklyy UAYT J10 KOHIIA

peakuuii TUAPONN3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)
ChopmupoBaHHOCTH YMEHHUS MOATBEPHKIATh:

Ha KOHKDETHBIX IIPUMEpPax XapakTep 3aBUCHUMOCTH PEAKLIUOHHON
CIOCOOHOCTH OPraHMYECKHUX COCOUHEHWH OT KpPAaTHOCTH W THUIMA
KOBAJICHTHOM CBSI3M (O- U T-CBS3H), B3AUMHOTO BJIMSIHUS aTOMOB U IPYIIIT
aTOMOB B MOJIEKYJIaX, a TAK)KE OT 0COOEHHOCTEH peann3aly pa3inyHbIX

MCXAaHU3MOB IIPOTCKAaHUA peaKI_[I/Iﬁ

XapaKTCPHBIC XHUMHUUYCCKUC CBOMCTBa BCIICCTB COOTBCTCTBYIOIIUMU

OKCIICPUMCHTAMU U 3aIlTUCAMU ypaBHeHI/Iﬁ XUMHYCCKUX peaKuHﬁ

ChopMupOBaHHOCTh YMEHHUS XapaKTepU30BaThb COCTaB M BaKHeHIIMe
CBOMCTBa BEIIECTB, MPUHAIISKANIMX K ONpeAeNEéHHbIM KiaccaM U
rpynnaM coeIMHeHUN (IIPOCThIE BEIIECTBA, OKCU/bI, TUAPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE FPUPHI, CIUPTHI, (HEHOIIBI, aNIbIAECTH/IbI, KETOHBI,
KapOOHOBBbIE KHCJIOTBI, CIIOKHBIE 3(UPBI, XUPBI, YTJIEBOJbI, AMHUHBI,
aMUHOKHCIIOTBI, OETIKN)

ChopMUpOBaHHOCTb yMEHHUS TPOBOAUTH pPACUEThl MO XHUMHUYECKHM
dbopMyllaM U YpaBHEHMSIM XHUMHYECKHX PpEaKIHUi C HCIOIb30BaHUEM

(bu3MYECKUX BEJIUYMH:

10.1

10.2
10.3
10.4

Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIINH, €CIIH OJTHO
W3 UCXOJHBIX BEMIECTB JIaHO B BUJIE PACTBOpA C ONMPEECTEHHON MaCCOBOM

J0J1ei pacTBOPEHHOI'O BEIIECTBA MIIM AAHO B U30BITKE (MMEET MPUMECH )
MaccoBOM WM 00BEMHOM JI0JIH, BBIX0J1a MPOJYKTA PEAKLIUU
TETIOBOTO 3P deKTa peakuuit

00BEMHBIX OTHOLLIEHUI T'a30B

10.5

0 HAXOXKJICHUIO XMMUYECKOH (pOPMYIIbI BEL[eCTBA

11

Bnanenue cucteMol 3HaHHM O METOJAX HAYYHOT'O MO3HAHUS SABJICHUUN
MPUPOBI, UCTIOIB3YEMbBIX B €CTECTBEHHBIX HAYKaX U YMEHUE TPUMEHSTh

OTU 3HaHHUA IPU SKCICPUMCHTAJIBHOM HMCCICIOBAHUK BCHICCTB M IJIA




OOBACHEHUS XHUMHYECKUX SIBJICHPlﬁ, HMCIOUX MCCTO B IIpUPOIC,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCJIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

12

ChopMupoBaHHOCT YMEHHS TPUMEHSTH (KMCIOJB30BATh) 3HAHUS O
COCTaB€ W CBOMCTBAX BEIIECTB JUIsI OSKCICPUMEHTAILHON MPOBEPKHU
TUIIOTe3 OTHOCUTEIbHO 3aKOHOMEPHOCTEH TMPOTEKAHUS XHUMHUYECKUX
peakiuii ¥ TPOTHO3UPOBAHHUA BO3MOXKHOCTEH HX OCYILECTBIICHUS;
CUCTEMHBIC XWMHUYECKUE 3HAHWS Ui OOBSICHEHUS M IMPOTHO3UPOBAHUS
SIBJICHUM, MMEIOIIUX €CTECTBEHHOHAYUYHYIO MPHUPOAY; Il MPUHATHSA

IPaMOTHBIX PEIICHUH MPOOJIeM B CUTYaIUsIX, CBSI3aHHBIX C XUMHUEH

13

14

15

ChopMupoBaHHOCTb YMEHHUS IUIAHUPOBATh M IMPOBOAUTH XUMHUYECKHUIM
OKCTIEPUMEHT (MIOJY4YEeHHE M H3y4YEHHE CBOHCTB HEOPraHHMYECKHX U
OpPTaHUYECKUX BEIIECTB, KAUECTBEHHBIE pEAKLIUU  YTICBOAOPOIOB
Pa3MYHBIX KJIACCOB M KHCIOPOJICOACPIKAIINX OPraHMYECKUX BEIIECTB,
pelieHne  SKCHepUMEHTAJIbHBIX  337a4 [0  PacllO3HABAHHIO
HEOPraHWYeCKUX M OPraHUYECKHX BEIIECTB) C COOJIOACHHEM IPaBHII
Oe3omacHOro  oOpamieHdss ¢ BemecTBaMH H  JabOpaTOPHBIM
obopynoBanueM; (HhOpMyIHPOBATh LEIN UCCIEI0BAHUS; NPEJICTABIATH B
pa3nuyHOM (opMe pe3ynbTaThl HSKCHEPUMEHTa, aHAJIU3UPOBaTh U

OLICHUBAThb UX NOCTOBECPHOCTDH

ChopMupoBaHHOCTh YMEHHSI OCYIIECTBISTH I€IE€HANPABICHHBI MOUCK
XUMHYECKON MH(POPMAIIUY B PA3IMYHBIX UCTOYHHUKAX (HaydyHas U y4eOHO-
Hay4Has JUTepaTypa, CpeJCTBa MaccoBOM nHpopManuu, ceTh IHTepHeT u
IpyTHUe), KPUTUYECKH AaHAIM3HPOBATh XUMHUYECKYI0 HMH(POpPMAIHIO,
nepepadaTbiBaTh €€ U KCIONB30BaTh B COOTBETCTBUU C IOCTAaBICHHOMN
yueOHOIl 3a1aueit

ChopMupoBaHHOCT  yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH |
OIICHMBAaTh HMH(OPMAIMIO C TIO3UIMA SKOJOTHYECKOW OEe30macHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOW3BOJACTBEHHOHN JEATEILHOCTH YEIIOBEKa,
CBSI3aHHOW C TiepepadOTKON BemecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HAaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  JKUBbIE  OpraHU3MbI
OMpeAeNEHHBIX BEIIECTB, IOHUMAs CMBICI TIIOKa3aTelsl MpeaesbHOM
JOMYCTUMOW ~ KOHIIGHTpAIlMM, ¥ TIOSICHATh Ha TpUMEpax CrocoObl
YMEHBIIIEHUS U NPEJOTBPAICHHS X BPEIHOTO BO3ACHCTBHS HA OPraHU3M

YCJIOBCKaA
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1

1.1

1.2

1.3

1.4

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

Crpoenne BemectBa. CoBpeMeHHas: MOJIENIb CTPOCHUS aToMa. PacmpenencHue
9JIGKTPOHOB IO SHEPreTHYecKHM ypoBHAM. Kraccupukanmuss XUMHUECKUX
sneMeHTOB. OCOOCHHOCTU CTPOEHUS YPHEPreTUUECKUX YPOBHEWU aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMOB. ODIIEKTPOHHAS

KOH(i)I/II‘ypaLII/IH atroMa. BaneHTHEBIe OJICKTPOHBI

Ilepuonuueckass cucrema xumuueckux asneMeHToB .M.  MeHnneneesa.
Ousnueckuit cmbica [lepuoanmueckoro 3akona .M. MenneneeBa. [Ipuunnbl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB 3JIEMEHTOB W HX COCJUHEHUH IO
epuoJaM M TIpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOWCTB IPOCTBIX

BCHIICCTB, BOAOPOAHBIX COGI[PIH@HPIfI, BBICHIUX OKCHUIOB U THAPOKCHUIOB
BaneHTHOCTD. BHGKTpOOTpI/IHaTeJIBHOCTL. CreneHb OKHUCIICHUS

Bunel xumuueckoi cBs3M (KOBaJeHTHAsI, HOHHAsI, METaLINYecKasi, BOJOPOIHAs)
Y MEXaHU3MBI €€ 00pa3oBaHust. MeXMOJIEKYIsIpHBIC B3auMoieiicTBUA. BemecTra
MOJIEKYJIPHOTO W HEMOJIEKYJAPHOTO CTpO€HHS. THIbl KPHUCTANIMYECKUX

peI_HéTOK. 3aBUCHMOCTH CBOMCTBA BCIICCTB OT TUIIA KpHCT&J’IJ’IH‘I@CKOﬁ peH_IéTKI/I

1.5

Xumunyeckas — peakuus.  Knaccuduxamuss — XMMHMUYECKMX — peaklMil B

HeOpFaHquCKOﬁ 151 OpFaHquCKOﬁ XAMUHU. 3aKOH COXpPAaHCHUA MACChI BEIICCTB

1.6

CKOpOCTB pc€aKkuuu, €€ 3aBUCHUMOCTb OT Pa3INYHBIX (I)aKTOPOB

1.7

1.8

1.9

TennoBsie 3(1)(1)GKTBI XHUMHUYCCKUX peaKHHﬁ. TepMOXI/IMI/I‘IeCKI/Ie YpaBHCHUA
O6paTI/IMLIC pCaKkuu. XHMHYECKOe paBHOBCCHC. CDaKTOpLI, BIMAKOIIMEC Ha
COCTOSIHUEC XUMUUYCCKOTO PAaBHOBCCHA. HpI/IHLII/IH Jle IllaTenne
3J'ICKTpO.III/ITI/I‘-ICCKaSI JUucconuranus. CunbHbIC U cla0bie SJICKTPOJIUTHI. CpeL[a

BOAHBIX PACTBOPOB BCHICCTB: KHUCIIAA, HeﬁTpaﬂBHaﬂ, mCJa04YHas. CremneHb

nucconuanuu. Peakimn noHHOTO 0OMEHa

1.10

IMaaponus coneit. MornHoe mpousBenenue Boawl. Bomopoauerit mokazatens (pH)

pacTBopa

1.11

CriocoObl BBIpaKEHHsI KOHIIEHTPALUU PACTBOPOB: MAaccoOBasi A0JIsl pACTBOPEHHOTO
BEIIECTBA, MOJSpHAs KOHIEHTpauusa. HacelllleHHble UM HEHACBILCHHbIE

pacTBOpBL, pacTBOpUMOCTh. Kpucramioruaparsl

1.12

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCaKkmuu. HOBGI[GHI/IG BCIICCTB B Cpcaax C

pa3HbIM 3HaueHueM pH. MeTtobl aiekTpoHHOro O6anaHca

1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEH




OCHOBBI HEOPTAHMYECKON XUMUU

2.1

Knaccugukanus Heoprannyeckux coeanHenuil. Homenkiarypa HeopraHmuecKux

BCIICCTB

22

23

24

2.5

XUMUYECKHUE CBOMCTBA BAXHEHUIIMX METAIOB (HATpUM, Kanui, KajdbLUH,
MarHui, aJlOMUHUH, IIUHK, XpOM, JKelie30, MeIb) U HUX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yrimeponsa W KpEeMHHs) HW = HMX  COCAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eHeTH4ecKas CBSI3b HEOPraHWYECKHUX BEIIECTB, MPUHAIICIKAITUX K Pa3TMIHBIM

KJj1accaM

Wnentudukaiys HeoOpraHu4eckux coequHeHnii. KauecTBeHHbIe peakiiny Ha

HCOPraHNYCCKUC BCIICCTBA U NOHBI

OCHOBBI OPTraHUYECKON XUMUU

3.1

OCHOBHEBIE IIOJIOKCHU A TCOpHUU XUMHUYECCKOT'O CTPOCHUA OpTraHu4YCCKUX
coequHeHnii A.M. bytnepoBa. YriaepoaHblii CKelIeT OpraHU4eCKOW MOJIEKYIIBI.
KpatHocTh XuMHUecKOl CBSI3U. S- M P-CBSI3U. sp3-, sp2-, Sp-THOpUAMU3AINH
opOuTasneil aToMOB yriieposia. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO

cTpoeHus Mosekyi. ['omonoru. I'omonornyecknii psag. Mzomepus u nzomepsl

3.2

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanMoHHble  3(dEKTH

3aMECTUTEIIEN

33

[IpencraBnenne o KiaccUpUKalMK oOpraHuyeckux BemecTB. HomeHkiaTypa
OpraHMYECKUX COEIMHEHUHN (cucTeMaruyeckas) W TpPUBUAIbHBIE Ha3BaHUS

BaYKHEHIITHX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYICCKUX BCIICCTB

34

3.5

CBO6OI[HOpaHHKaHBHBIﬁ M HOHHBIH MEXaHU3MBI pCaknuu. Ilonstue o

Hykieopuie u snexrpoduie. [Ipasmio MapkoBaukosa. [Ipasuio 3aiinieBa

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOTEHUPOBAHUE, NETUAPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. Ilukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbIM

pa3MepoMm 1uKia. Peakiuy npucoeIMHEHUs U PaIuKaJIbHOTO 3aMEIEHUS

3.6

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIMM MPUCOCAMHEHUS (TajJoreHUpOBaHUE,
TUAPUPOBAHUE, THAPOTATIOT€HUPOBAHMUE, TUIApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3auu. [IpoMbInieHHbIe W JTa0OPAaTOPHBIE CIIOCOOBI  MONYyYEHUS

AJIKCHOB

3.7

AnkanueHbl. XHWMHUYECKHE CBOMCTBA QIKaJUEHOB: PEaKUUHU MPUCOCAUHEHUS
(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojaumepusauuu. [lomyuenue

aJIKaJJUECHOB




3.8

3.9

3.10

AnkuHbl. XMMUYECKHE CBOMCTBA: PEAKIIMM IMPUCOEAUHEHHUS (TaJIOT€HUPOBAHUE,
THJIPUPOBAHUE, THAPATAIUs, THUAPOTAJIOTCHUPOBAHUE) KAaK CIOCOO TMOIyYSHHS
MOJIMMEPOB M JPYIMX IOJIE3HBIX MPOAYKTOB. Peakuum 3amemienus. ['opeHue
aleTUIeHa KaK HCTOYHUK BBICOKOTEMIIEPATYPHOI'O TUIAMEHM ISl CBAPKU U PE3KU

MCETAJIJIOB. HpI/IMeHCHI/Ie allCTHJICHA

Apenbl. XuUMHYECKHE CBOWMCTBa O€H307la: pPEaKUUU  dBJIEKTPO(UIHLHOTO
3aMEIIEHUs, NpPUCOEeIUHEHUs (TUApUpPOBaHME, TajloreHupoBaHue). Peaxnus
roperusi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oa.
Oco0OeHHOCTH XMMHYECKUX CBOMCTB crupoina. [lonumepusanus cTHpoia.

Crioco05b1 MOJIYYCHH U IPUMCHCHUC apOMATUICCKUX YITICBOAOPOA0B

Cnuptel. [lpenenbHble OJHOATOMHBIE CHUPTBHL. XHUMHUYECKHE CBOMCTBA:
B3aMMOJICHICTBE C  HAaTpUeM KaK  CIOCOO0  YCTAaHOBJICHHS — HAJIMYUS
TUIPOKCOTPYHIBI, €  TaJOreHOBOAOPOJAMH  KaKk  CIOCOO  MOJydyeHUus
pacTBOpUTENel, BHYTPU- U MEXKMOJIEKYJISIpHAs IeruapaTanus. Peakius ropeHus.
[Tonydyenue »oTaHoNa: peakuuss OpPOXKEHUS TIIOKO3bl, TUApATAIUS STHIICHA.
OTUJICHTJIMKOJIb M TIUIEPUH KaK MPEACTABUTEIM MPEEIbHBIX MHOTOAaTOMHBIX

CIIUPTOB

3.11

®enon. Xumuueckue cBoicTBa (eHosa (peakuuu ¢ HaTpueM, T'HAPOKCHIOM

HaTpust, Opomom). [lonyuenue genomna

3.12

Anpaeruapl. XUMUYECKUE CBOICTBA NpPENENbHBIX allbJIETHI0B: THAPUPOBAHUE;
KayeCTBEHHbIE pEaKIUU Ha KapOOHWIbHYIO Tpynmy (peakius «cepeOpsHOro
3epKanay, B3aumoeicTaue ¢ ruapokcuaom meau (II). IMomyuenue nmpenenbHbIX
abJIETHJIOB: OKHMCIIEHHWE CHOUPTOB, TUApaTanus aleTwieHa. AIIeTOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTn pCaKun OKUCIICHUS allCTOHA

3.13

3.14

KapOoHoBBIE KHCIOTHI. XWMHYECKHE CBOMCTBA MPEAEIHHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MYypPaBbUHOM KUCIIOTHI.
[Tonydyenue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIICHUE
AJIKAaHOB, AJIKEHOB, MEPBUYHBIX CHUPTOB, aJIbJIErHAOB. BrIcline mpeaenbHbIE U

HeTpeeIbHbIC KApOOHOBBIE KHCIIOTHI

Cnoxuple 3¢upsl u kupbl. CrnocoObl TOMYyYEHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peakuuu HTepudukanuu. IlpuMeHeHue CcIOXHBIX >(QHUPOB B
NUIIEBOM M map(droMepHON NPOMBIIIIEHHOCTU. JKHpBI Kak CIOXKHBIE I(PHUPHI
IJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCIOT. XHMHUYECKHE CBONCTBA >KHPOB:
TMJIpUPOBaHUE, OKUCIIEHUE. [MIponu3, WM OMBUIEHHE, XUPOB Kak CHOcoO
MIPOMBIIIIJICHHOTO TIOJIYYCHHSI COJICH BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIM BBICHINX Kap60HOBI:IX KHCIIOT

3.15

XUMUYECKHE CBOMCTBA TJIIOKO3bl: pPEAKIUH C Yy4YyaCTHEM CIHUPTOBBIX U

QJIBJICTUAHOM TPYII M MOJIOUHOKHCIIOoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€




3.16

3HAUEHHUE B KU3ZHEIEATEILHOCTH opraHu3Ma. Jucaxapuapl: caxaposa, MaibTo3a.
BoccranaBnuBaroomuye M HEBOCCTaHABIMBAIOIIME Jaucaxapuabl. ['uaponus
nucaxapunoB. [lonucaxapuasl: kpaxmai, riaukoreH. CTpoeHHE MaKpOMOJIEKYI
Kpaxmala, [JIMKOTeHa W IeJUTioio3bl. (Du3nyecKkue CBOMCTBA Kpaxmaia u
LEJUTI0NI03bl.  XMUMHMUECKHE CBOWCTBA KpaxMmaia: THMApOJU3, KauyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA IIEJUIHOJIO3bl: TMAPOJIN3, MOIYYEHUE
s¢upoB uemwnono3bl. lloHATHE 00 MCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

aIeTaTHBIN MIEITK)

AMHHBI. AMHMHBI KaK OpPraHU4E€CKUE OCHOBAHHUS: PEAKLUUU C BOJOW, KUCIOTaMHU,
peakuuss TOpeHHs. AHWIMH Kak NpPeACTaBUTENIb apOMATUYECKUX aMHUHOB.
XUMHYECKUE CBOMCTBA aHWUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMHu, OpOMHOI
BOJIOM, okucieHue. [lomydyeHue aMHHOB QJIKWJIMPOBAHHEM aMMHakKa |

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YIJIEBOOAOPOAOB

3.17

AMUHOKUCIOTBL U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coeauHeHusi. OCHOBHbIE AMHUHOKHCIOTBI, oOpasyroomue Oenku. XUMHUYecKHue
CBOMCTBa OEJIKOB: TUAPOJIN3, JEHATypallus, KauyeCTBEHHbIE (LIBETHBIE) PEAKIUU

Ha OeJIKu

3.18

3.19

3.20

4.1

CrpoeHue u CTpPYKTypa IOJMMEPOB. 3aBUCHUMOCTb CBOMCTB HOJMMEPOB OT
cTpoeHHus: MouieKyld. OCHOBHBIE CIIOCOOBI TOJYYEHHUS BBICOKOMOJEKYISPHBIX
COEAMHEHUI: peakuuy MOoJIMMepHU3allid U NoJduKoHJeHcaruu. Kinaccudukarys

BOJIOKOH

I/I,I[eHTI/I(I)I/IKaI_[I/IH OpTraHUYCCKUX coenuHeHui. Penienue OKCIICPUMCHTAJIBHBIX

3a7a4 Ha pacrO3HABAaHUE OPraHUYECKUX BEILECTB
I'eneTnueckas cBsI3b MEKy KJIaCCAMU OPraHUYECKUX COCTMHEHUN
XUMHUS U )KU3Hb

Xumus B moBcenHeBHOHM xu3Hu. [IpaBuna Ge3zomacHOl paboOTBl C €IKUMH,

TOpHOYMMU U TOKCHUYHBIMHA BC€IICCTBAMU, CPEACTBAMU OLITOBOM XUMHU

4.2

4.3

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIUIEHHOCTH. XUMHS M SHEpPreTuKa: MPUPOIHBIA M HOMYTHBIA HeTAHOM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTIIEBOIOPOJIOB)

XuMHUST U DIKOJNOTUsl. XUMHUYECKOE 3arpsi3HEHUE OKpPYXKAlolled Cpenbl U €ro
nocnenctBus. Oxpana ruapocdepsl, MoYBbl, arMocdepsl, (GIopsl U GayHBl OT
XUMHUYECKOro 3arpsisHeHus. I[lpobiema OTXOJOB M MOOOYHBIX IMPOIYKTOB.

AHLTepHaTI/IBHLIC HCTOYHHKHU SHCPIruu

4.4

O6HII/I6 MNpEACTABICHUA O IPOMBINIJICHHBIX crocobax IMMOJIYYCHHA XHUMHUYCCKHX

BEUIECTB (HA NpUMeEpe IMPOU3BOJACTBA aMMMaKa, CEpHOM KucioTel). U€pHas u




OBCTHAsA MCTAJTYpTHs. Crekio u CUJIMKaTHas MPOMBIIIJICHHOCTD.

[Ipomblnennass ~ opranuudeckas  xumus.  Cplpp€  aI8  OpraHu4ecKoin

MIPOMBIIIJICHHOCTH
5 Tunbl pac4€THBIX 3a/1a4
51 Pacuérbl Mmacchl BemiecTBa Uil 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
. BElIEeCTBa, Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIUX B PEAKIIMU BEUIECTB
52 Pacuérsl TemnoBoro 3dgdekra peakuuu
5.3 Pacuérbl 00bEMHBIX OTHOILIEHUI ra30B MPU XMMHUECKUX PEaKIIMIX
54 Pacuérer maccsl (00bEMa, KOTMUECTBA BEIIECTBA) MIPOAYKTOB PEAKIIHH, €CIIH
. OJIHO M3 BEILECTB JAAHO B U30BITKE (MMEET IPUMECH)
55 Pacuérel MmaccoBoit min 00BEMHOMN JOIM BBIXO/IA MPOAYKTA PEAKIIMHA OT
. TEOPETHYECKU BO3ZMOXKHOTO
Pacuérer maccnl (00bE€Ma, KOMUECTBA BEIIECTBA) MPOAYKTA PEAKIUH, €CIIH OJHO U3
5.6  BeliecTB JaHO B BHJIE PACTBOPA C ONPEAEIEHHON MaCCOBOM J0JIEH PacTBOPEHHOTO
BElIECTBa
57 Pacuérsl ¢ ucnoab30BaHNEM MOHITHI «MacCOBast IOJIS», «MOJISIpHAs
" KOHICHTPAIA», «PACTBOPHMOCTHY
Haxoxxnenne MonexynsipHor (GopMysibl OPraHMYECKOTO BEIIECTBA MO €0 MIIOTHOCTH
5.8 ¥ MaccoBBIM JOJISIM DJIEMEHTOB, BXOJIAIIMX B €T0 COCTAB, MIIH 110 TIPOAYKTAM

CTOpaHHUs







TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /o Kontpoabnsie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYeCcKOH XUMHUH
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOCHUS OPTraHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Uroro no pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHbIC YIIEBOAOPOIBI — aJKaHbI 2
29 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 6 |
aJKaJUEHBbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [IprpoaHbIE HICTOYHUKH YTIEBOIOPOAOB U 3 |
uX nepepadoTka
Uroro no pazneny 13
Pasnen 3. Kuciiopoacoaep:xanue oprannyeckue coenHeHust
3.1 Cnuprel. ®enon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. . |
Crnoxubie 3¢upsl
3.3 VYrieBojibt 3 2
Hroro no paszneny 13




Pa3znen 4. A3oTconeprkamye opraHudecKkue coe{uHeHust

4.1 AmuHbl. AMUHOKHUCIIOTHI. benku 3
Uroro no pazgeny 3
Pa3pnen S. BeicokoMoJIeKyIsIpHbBIE COeIUHEHUSA

5.1 ‘ [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM ungpoBbie
Ne ni/m P Kourpoubnbie IIpakruyeckue (uubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHWMHUYECKUE PEAKLUN 6 1 1
Hroro no pazgeny 13
Pa3nes 2. Heoprannyeckasi XuMust
2.1 Meraibl 1
2.2 Hewmeranisl 9 1 1
)3 CBs13b HEOPTAaHUYECKUX M OPTAHMYECKUX )
’ BEILIECTB
Wroro no pazaeny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XUMHS ¥ KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
Ne KounuecTBo yacos Aata wsyers JaekTpoHHbIE
nudposeie
n/ Tema ypoka pakTiyec | yan dakr oOpa3oBaTeJibHbIE
o Beero Kountponsn He
ble padoThI paGoTI pecypcehl

[Ipenmer oprannyeckoil XuMuu, e€ |

BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE

Teopust cTpoeHUS OPraHUYECKUX

coenquHeHuil A. M. Bytieposa, eé 1

OCHOBHBI€ ITOJIOKEHUS

[IpencraBnenne o knaccudurkanum

opraHmyeckux Bemects. Homenkiarypa |

(cucremaTHyecKasi) U TPUBHAJIbHBIE

Ha3BaHUs OPraHUYECKHUX BEIECTB

AJTIKaHBI: COCTaB U CTPOEHHUE, |

TOMOJIOTHUYECKUIN PAJT

MeraH 1 3TaH — IpOCTENIINe |

MIPEACTABUTENN AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1

OTHJEH U NPONUIIEH — MPOCTENIINE |

MPpEACTAaBUTCIIN AJIKCHOB

[TpakTrueckas padorta Ne 1. «Ilonydyenue
ATWJIEHA U U3yYEHHUE €TO CBOMCTBY

Ankanuensl. byraauen-1,3 u
meTtminOytaguen-1,3. [onyuenue
CHUHTETHUYECKOTO KayuyKa 1 Pe3UHbI




AJIKMHEBIL: cOCTaB U 0COOEHHOCTH CTpOCHUA,

10 TOMOJIOTUYECKUH psiji. ALIETUIICH —
MPOCTEUILNN PEICTABUTEIb ATIKUHOB

1 Brrancienus no ypaBHEHUIO0 XUMHYECKOM
peaxkiuu

12 Apenbl: 0eH3011 ¥ TOIyoJl. TOKCHYHOCTh
apeHoB

13 ['enetnueckas cBsA3b yIiI€BOAOPO/IOB,
MPUHAJISKANTUX K PA3IMYHBIM KJlaccaM
[TpupoaHbIE HICTOYHUKH YTIEBOIOPOAOB:

14 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIC
ra3bl, He()Th U MPOAYKTHI €€ IepepaboTKu
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

15 MPUPOJIHBIN ra3 U NOMyTHBIE HEPTIHBIC
ra3el, He()Th U MPOAYKTHI €€ epepaboTKu

16 KontponbHas padoTa mo pazaerny
«YTIIeBOIOPOABD)

17 [IpenenbHbIE OIHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHo. BomopoaHas cBs3b

13 MHOroaroMHbI€ CHUPTHI: ITUIEHTIUKOIb U
TJIHUIEPUH

19 ®deHout: CTPOCHUE MOJIEKYJTBI, (PU3NUYECKHE U
XUMUYECKHE CBOWCTBA, TPUMEHECHHE

20 Anpaeruapl: GopMaIbAeTHA U
aneraigbAerui. AueToH

)1 O1HOOCHOBHBIE TIPEIETbHBIE KAPOOHOBHIE
KHCJIOTBI: MypaBbUHAsI U YKCYCHas

22 [TpakTrueckas paborta Ne 2. «CBoiicTBa




23

pacTBopa YKCYCHOU KHCIIOTBI»

CTeapI/IHOBaSI n OJICMHOBAas KHMCJIOTHBI, KaK
MNpEaACTAaBUTEIN BbICIINX Kap6OHOBI)IX
KHCIIOT

24

25

26

MBpbL1a Kak COJIA BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACHCTBHUE

CnoxxHbIe (DUPHI KaK MPOU3BOTHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIIOKHBIX
3¢upoB

JKupbl: THApOIN3, MPUMEHEHHE,
OuoJstornyeckas pojb >KHPOB

27

YTneBoasl: cocTaB, KiacCH(pUKAIIS.
Baxneiimme npeactaBuTeNnu: IiI0K03a,
bpykTO3a, caxapo3a

28

29

30

31

Kpaxman u nenirono3a kak npupoHbie
MOJIUMEPBI

KonrtponsHas pabota no pazaeny

«Kucnopoaconepxaiinue opraHuuecKue
coeauHeHus»/ Beepoccuiickas mpoBepouHas
paborta

OO11ast XapakTepUCTHKA a30TCOEPIKALINX
OpPraHUYECKUX COeTMHEHUH /
Bcepoccuiickas npoBepouHast paboTa

AMMHBI: METHJIAMHAH U aHWJINH

32

AMUHOKHUCIOTH KaK aM(pOTepHbIS
OpPTaHWYECKHUE COCTUHEHUS, HX

ononoruueckoe 3nauenue. Ilentuasl. beaku
KakK HpI/IpO)IHI)Ie BI)ICOKOMOJ'ICK}’HHPHBIG




COCAUMHCHU

OCHOBHBIE TTIOHATHS XUMHU

33 BBICOKOMOJICKYJISIPHBIX COEMHEHHUN !
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[ImacTmaccel, KaydykH, BOJIOKHA
OBLIEE KOJIMYECTBO YACOB 10 34

[NPOTPAMME




11 KJIACC

Ne
n/
n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTtponsn
ble padoThI

IIpakTHyeck
ue padboTsbl

JMara usyyenus

J1aH (dakr

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTejibHbIE

pecypchl

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpalusi aTOMOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
CHUCTEMa XMMUYECKUX IeMeHToB []. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOPHUEN CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XUMHYECKHUX DJIEMEHTOB M UX COEIMHEHUM
10 FpyNIaM U rnepuojam. 3HaueHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
xumMuueckux anemenToB /.M. Meneneesa B
pPa3BUTUU HAYKH

Crpoenue BemiecTBa. XMMUYECKasl CBS3b, €€
BU/Ibl; MEXaHU3MBbI 00pa30BaHUS
KOBAJICHTHOM CBA3U. BopopoaHas cBsA3b

BaneHTHOCTB. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okucieHus. BemiecTra
MOJIEKYJIIPHOTO ¥ HEMOJICKYJISIPHOTO
CTpOEHUS

[ToHsITHE O AUCTIEPCHBIX CUCTEMAaX.
HcTrHHBIC U KOJUIOUIHBIC PACTBOPBI.
MaccoBasi 107151 BEIIeCTBa B pacTBOpe

Knaccudukanus 1 HOMEHKIATypa




HEOPTaHNYCCKUX CO@,Z[I/IHCHPII;'I.
I'enernueckas cBI3b HCOPraHN4YCCKUX
BCIICCTB, PA3JIMYHBIX KJIACCOB

Knaccudukanmst XaMUIecKuX peakiuii B
HEOPraHMYECKON U OpraHN4ecKON XUMHUU.
3aKOH COXpaHEHHsI MacChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHUS JHEPTUU TTPU
XUMUYECKUX PEaKIUIX

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XUMHYECKOE PaBHOBECHE

10

[IpakTuueckas padora Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKLIMM»

11

DnexTpoiauTHuecKas auccoruanus. [lonstue
0 BojiopoHOM Tokasarene (pH) pactBopa.
Peaxiiuu nonnoro oomena. ['maponus
OpTaHU4YCCKUX U HCOPTraHNYCCKUX BCIICCTB

12

13

14

15

OKHCITUTEIIEHO-BOCCTAHOBUTEIILHBIC
peaknuu. [ToHsTHE 00 2MIEKTpOIN3E
pacIiaBoB U pacTBOPOB COJICH
KonTponbnas pabota mo paszueny
«TeopeTndeckue OCHOBBI XUMHID)
Meramibl, ux nosnoxenue B [leproanyueckoit
CUCTeMe XUMHUIecKux snnemeHToB /1. 1.
MenpeneeBa 1 0COOCHHOCTH CTPOSHUS
aToMoB. O01ue pu3nYecKue CBOMCTBA
METAJIJIOB

CrnaBbl METaIOB. DJIEKTPOXUMHUYECKUN




16

PSA HAIIPSHKEHUI METaJIOB

XUMHYECKHE CBOMCTBA BaKHEUIIINX
METaJUIOB (HATPHH, KU, KaIbIUH,
MarHui, aIIOMUHUAN) U X COSAMHEHUN

17

18

19

XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX
COeTUHEHUN

XnMHUYecKre CBOMCTBA IUHKA, JKeJie3a U NX
COEIMHEHUU

[TpakTuueckas pabota Ne 2. "Pemenue
9KCIIEPUMEHTANFHBIX 3a7a4 10 TeEME
«Meramb»"

20

HemeTaminl, UX MOJI0KEHHE B
Ilepronnueckoit cucreMe XMMUYECKUX
sneMenToB . 1. MenneneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB

21

®u3nyecKue CBOMCTBA HEMETAILIOB.
AnoTponusi HEeMETauIoB (Ha IpUMEpe
KHCIIOPO/JIa, cepbl, hocdopa u yriaeposia)

22

23

XUMHUYECKUE CBOKWCTBA IaJIOT€HOB, CEPhI U
UX COeIMHEHUH

XuMHYecKue CBOWCTBa a30Ta, pochopa u ux
COEeIMHEHUN

24

XHUMHUYECKUE CBOMCTBA yIIIEpo1a, KPEMHHUS U
AX COeINHEHUH

25

26

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEeTUHEHUN

O0001eHHE U CUCTEMATU3ALMS 3HAHUM 110
teme «HeMerasuibDy. BerauciaeHus mo




YPaBHEHHUSAM XMMHUYECKHUX PEAKLMN U
TEPMOXUMHUYECKUE PACUETHI

[TpakTrueckas padora Ne 3. «Pemenue

27 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME 1
"Hemeramnsl"»

73 KonTtponbHast pabora o Temam «MeTauibhy |
u «Hemeramib»
Heopranuueckue u opraHuyecKue KUciaoThl.

29 Heopranunueckue u opranuueckue 1
OCHOBaHUs
AmMoTepHbIe HEOpraHUYECKHe U

30 opraHuueckue coequHeHus. ['enernueckas |
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB
Posib xuMuu B ob6ecrieueHnH K0JI0THYeCKO,

31 SHEPreTUYeCKON U MUIIEBOI 0€30MacHOCTH, 1
pa3BUTHUU MEIULIUHBI
[IpencraBienust 06 0OIMMX HAYUHBIX

32 MIPUHIUIIAX [IPOMBIILIEHHOTO MTOIy4eHUS 1
BaXHEHILNX BEILECTB

33 UYenoBek B MUpPE BELLIECTB U MaTEPHAIIOB 1

34 XuMHA U 300pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME
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