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MNOSACHUTEJIBHASA 3AITUCKA
[IporpaMma 1o XMMHUH Ha YPOBHE CPEIAHEro 001Iero oOpa3oBaHus pa3paboTaHa Ha OCHOBE:

1.®denepanbHOro rocy1apcTBEHHOTO0 00pa30BaTEILHOIO CTAHIaPTa CPEIHEr0 OOIIETo
obpa3zoBanus ([Ipukas Munucrepersa npocsemieanst PO ot 17.05.2012 Ne413 « O6
yrBepxaeHu @I'OC COO» ¢ u3Mm. )

2.0OcHOBHOM 00pa30BaTEIBLHON MPOTPaMMBI CpetHero obiiero oopazoBanuss MAQOY Abarckas
COIII Ne 1, npotokon nenarorudeckoro cosera ot 30.08.2023 r. Ne 18, ¢ u3m. ot 23. 05.2025.

3. [Ipuka3za Munnpocemenus: Poccuu ot 26.06.2025 N 495 "OG6 yrBepxaeHuu ¢GeaepaaibHOTO
nepeyHsi y4eOHHUKOB, JOMYIIEHHBIX K UCIOJIb30BAHUIO MIPH PeaTU3allMi UMEIOLTUX
roCy/IapCTBEHHYIO aKKpEAUTAILMI0 00pa30BaTeNIbHBIX IPOIPaMM HauyaJbHOTO 0OIIEro,
OCHOBHOTO O0IIIET0, CPETHETr0 O0IIeT0 00pa30BaHUs OPTaHU3AIUSIMEU, OCYIIECTBIISIOIIUMA
00pa30BaTeNbHYIO I€ATEIbHOCTD U YCTAHOBIICHUS IPEJIEIBHOIO CPOKA UCIIOJIb30BaHUS
UCKJIIOYEHHBIX YUEOHUKOB U pa3pad0TaHHBIX B KOMIUIEKTE C HUMH Y4€OHBIX T0COOMA"

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

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

A Ttaxxke Ha ocHoBe DenepanmpHOro 3axona ot 29.12.2012 Ne 273-@3 «O0 obpa3zoBaHuU B
Poccuiickoit ~ ®epepanun», TpeboBaHMM K  pe3ynbTaraM  OCBOEHHUS  (enepaibHOU
o0OpasoBartenbHO Mporpammel cpeanero oomero oopazosanus (OOIT COO), mpeacTaBiIeHHBIX B
®denepanbHOM ToCyIapcTBEHHOM obOpaszoBatenbHOM ctranmapte COO, ¢ yu€rom Konneniuu
npernojiaBaHusi ydeOHoro mpeaMera «XuMus» B 00pa30BaTeNbHBIX OpraHu3anusax Poccuiickoit
deneparun, pealu3youX OCHOBHbIE 00pa3oBaTeIbHble IPOrPaMMbl, 1 OCHOBHBIX MOJOXEHUH
«Ctparerun pa3Butusi BocnuTaHusi B Poccuiickoit ®denepanum Ha nepuon no 2025 roxa»
(Pacnopsokenue [IpaBurensctea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3pabOTKe MporpaMmbl MO XUMHH, K OIPEIEIeHHUI0 O0Ien
CTpaTeruu 0O0y4eHHsI, BOCIUTAHMS U Pa3BUTHUS OO0y4alOUIMXCS CPEJICTBAMU y4yeOHOro MpenmMera
«Xumus» s 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABWIIM KOHLIENTYaJIbHBIE IOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIeNiel, CoJepXaHMs, pPEe3yJbTaToB OOy4eHHUS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHHUKOB.

XuMuyeckoe o00pa3oBaHHE, TIOJy4aeMOE€ BBITYCKHUKaMU  0011e00pa3oBaTebHOM
OpraHu3alliM, SBISETCA HEOThEMJIEMOM YacThlo MX 00pa3oBaHHOCTH. OHO  CIYXHUT
3aBEpILAIOIIMM 3TAallOM PEAIM3alMU Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[IEHHOCTEH, NPHUCYIIUX IEJIOCTHOM CHCTEME XHUMHYECKOTO 0Opa3oBaHUs. OTH IEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbl
YeJoBeKa, a TaKKe HSKOJOrMYecKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHOl cpene. Peannsyercs xuMudeckoe oopa3zoBaHue 00YYaIOLIMXCS HA YPOBHE CPEIHEro
obmero oOpa3oBaHUsl CPEICTBAMH YYEOHOTO TpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHUE
KOTOpPOTO ONpENENCHbl B MpOrpaMMe IO XHMHUU C Y4E€TOM crneuuUuKd HAyKd XUMHH, €€
3HAYeHUS B MIO3HAHUM MPHUPOJIBI U B MAaTEPHAIBHOM KHU3HU OOIIECTBA, & TAKXKE C YIETOM OOLIUX
HeNneil ¥ NPUHIMIIOB, XapaKTEPH3YIOUINX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CPEIHEr0 OO0IIero
oOpasoBanus B Poccuiickoit @enepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojib B COBPEMEHHOMU
[MBWJIN3AIMU, B CO3IaHUM HOBOHM 0a3bl MaTepHalbHOW KyabTypbl. OHa BHOCHUT CBOW BKJIAJ B



dbopMupOBaHUE PAllMOHATILHOTO HAYYHOTO MBIILIECHUS, B CO3JaHHE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYXaroIeM MUpe Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTOpoe GOPMHUPYETCs] B XUMUU
HA OCHOBE IIOHMMaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIET0 MHUpA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUS.

TecHo B3auMOAECHCTBYS C JPYTMMHU €CTECTBEHHbIMM HAayKaMH, XUMHUS CTajna
HEOTHEMJIEMOI YacTbI0 MHUPOBOH KYJIbTYpbl, HEOOXOAWMBIM YCJIOBHEM YCHEIIHOTO TpyAa M
KHU3HU KaXI0ro wieHa obmecTBa. CoBpeMeHHAs XMMHUsSI KaK HayKa CO3MIATeNIbHAsl, KaK HayKa
BBICOKMX TEXHOJIOTHMH HaIlpaBJIeHa HA PELICHUE TNI0OATBHBIX MPOOJIEeM YCTOHYMBOIO Pa3BUTHS
YeJIOBEYEeCTBA — CBHIPbEBOM, HIHEPreTHUYECKOM, MHILEBOM, 3KOJOTMYecKod Oe30macHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBHM ¢ 0oOUmIMMH LETSIMH M MPHHLOUIAMH CpEIHEro o0Iero ooOpa3oBaHUs
conepskanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi yPOBEHb U3YUEHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY OOyYaromuxcs, HEOOXOIUMYIO UM JUIsS
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
NPOIOIDKEHHUS 00pa30BaHUs B Pa3IMYHBIX 00IACTIX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XMMHEH.

CocraBnsrolmiuMu  pefMeTra «XuMus» SBISIOTCS 0a3oBble Kypchl — «Opranuueckas
xumusa» U «O01as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX
SIBJISIFOTCS. OCHOBBI 0a30BOI HAyKU: CUCTEMa 3HaHUM MO0 HEOPTAHUYECKOM XUMUH (C BKIIOUEHHUEM
3HaHUM U3 OOILIEH XMMHM) U OpraHnyeckol Xxumuu. GopMUpPOBAHHUE TAHHOM CHCTEMbI 3HAHUMN
OpU U3YYEHUU NpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CtpykTypa coaepxanus KypcoB — «Opranudeckas Xxumus» u «O011as 1 Heopranudeckas
XUMUS» c(hOpMHUpOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYEHHIO
y4yeOHOro MaTepuajia M OOYyCJIOBJI€HAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUM Ha
ONpEACIEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMMHH BeEILECTBa
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUYECKON TEOPUM CTPOEHHS OpraHMYECKUX COEIUHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M 3JIEKTPOHHBIX NMPEJCTaBICHUNW O CTPOCHUM BEIIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBAaX HAlOTCAd B PAa3BUTHUU — OT YIJIEBOAOPOJIOB 0
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHMHA. B Kypce opraHMueckoil XMMHUHU MOJIydYaroT
pa3BuTHE CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OOIIEro o0pa3oBaHUs MEepBOHAYaJIbHBIE
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIAaCCU(UKAMOHHBIX MMPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMUUECKON pPEaKIINH.

[Ton HOBBIM yIJOM 3peHHUs B mpeaMeTe «XHUMUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
W3YYEHHbIII Ha YpPOBHE OCHOBHOIO 00IIero o0pa3oBaHUsS TEOPETHUECKUH MaTepuan u
(dakTosornueckrue CBEACHHs O BEUIeCTBaX M XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyecKkasi XMMHUs» O00y4aroIUMCs MPEIOCTaBIAETCS BOZMOKHOCTh OCO3HATh
3HaYeHHE NEePUOJUYECKOr0 3aKOHA C OOLIETEOPETHUECKUX U METOI0JIOTHYECKUX ITO3UIIHH,
rIyOke TMOHATh HCTOPUYECKOE H3MEHEHHEe (YHKIUH 3TOro 3akoHa — OT oOoOmaromeil 1o
00BSCHSIONIEH U TPOTHO3ZUPYIOLIEH.

Envnas cucrema 3HaHUN O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IPUMEHEHHNH, a TAKKE 0 XMMUUYECKUX PEAKLMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
pononHsieTcss B Kypcax 10 w11 KiaccoB 3yeMEHTaMH  COJAEpP)KAHUSA, HMEIOIIUMHA
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAaHHIO
B3aMMOCBSA3M XMMHHU C JPYIMMH HayKaMM, pacKpblBalOT €€ poJib B II03HABATEIbHON U
NPAaKTUYECKON JIEATEIIBHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMUIO YBaKEHHSI K IPOLECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUYECKUX MPHUIIOKEHUN XUMHH, TOMOTaIOT BBITYCKHUKY



OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIemMax, CBA3aHHBIX C XHMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIMIO U MPUMEHATH €€ JUIsl TIOTIOJHEHUS 3HAHUMN, PEIIeHUs
WHTEJJICKTYaTbHBIX M 3KCIIEPUMEHTAIIBHBIX HCCIIEOBATEILCKUX 3a7ad. B 1eomM cojeprxaHue
yuebHoro npeamMera « XUMHS» TaHHOTO YPOBHS H3yY€HUS OPUEHTUPOBAHO HAa (OPMUPOBAHUE Y
00y4aroIuXcsi MUPOBO33PEHYECKON OCHOBBI JJIs1 MOHUMaHUS (PUIOCO(DCKUX HAEH, TaKUX Kak:
MaTepuaIbHOE €AMHCTBO HEOPTAHUYECKOTO U OPTaHMYECKOTO MHPa, 00YCIOBIEHHOCTh CBOHCTB
BEIIIECTB X COCTABOM U CTPOEHUEM, ITO3HABAEMOCTh IPUPOTHBIX SBICHHUH IMyTEM dKCIIEPUMEHTA
U pelIeHUs NPOTHBOPEUUN MEXIy HOBBIMU (aKkTaMH U TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOIsieM, a Takke MpodiieM cOepexeHus
YHEPreTHUYECKUX PECYPCOB, CHIPhS, CO3AAHMS HOBBIX TEXHOJIOTHIA U MAaTEPUAIOB.

B murane pemeHws 3amad  BOCHHMTAHHS, PAa3BUTHS W COIHAIM3ANNHA OOyYarOIIMXCs
IOPUHITBIE MPOTPaMMON MO XUMHH TMOAXOABl K OMNPEICNICHUI0 COJIEP)KaHUA W TOCTPOCHUS
npeaMeTa mpeaycMaTpuBaloT (HOpPMUPOBAHHE YHUBEPCAIbHBIX yUEOHBIX JIEHCTBUM, MMEIOIIMX
0a30BOEC 3HAUCHUE IS PA3IUYHBIX BHJIOB JCATCIILHOCTH: PEIICHHS TIPOOJIeM, IIOMCKA, aHAIH3a U
00paboTkn WHPOpPMAIH, HEOOXOMUMBIX JJIsi TNPUOOPETCHUS ONBITA TMPAKTHYECKOH U
HCCIIEIOBATENBCKOM 1eATeIbHOCTH, 3aHUMAIOIIEeH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B nmpakTuke npenojaBaHusi XUMHH KaKk Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TakK U
HA YpPOBHE cpemHero obOmiero oOpa3oBaHUs, TMPH  ONPEICICHHH  COJEPIKATEIBHON
XapaKTePUCTUKU TIIeJIe HM3y4eHHS IMpeJMeTa HampaBlIeHUEM IEePBOCTEIICHHOW 3HAYUMOCTHU
TPaAWLIMOHHO TpHu3HAETCST (OPMUPOBAHHWE OCHOB XUMHUYECKOW HayKu Kak o0mactu
COBPEMEHHOTO €CTECTBO3HAHHUSA, MPAKTUYECKOW IEeATENIbHOCTH YeJIOBeKa M KaK OTHOTO W3
KOMITIOHGHTOB MHpPOBOW KyIbTYphl. C METOIWYECKOW TOYKM 3pEHUS TaKOW TMOAXOa K
OTIPE/ICIICHUIO TEJICH N3YICHHUS MTPEIMETa SBJISCTCS BIIOJTHE ONPABIaHHBIM.

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

e (QopmupoBaHHE CHCTEMbl XWMHUYECKMX 3HAHMHA KaK BaKHEUIEH COCTaBIsAOIIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH IieXkKaT KIFOUEBbIE MOHSITHS,
(dyHIaMEHTAIbHBIC 3aKOHBI M TCOPHH XWMHUH, OCBOCHHWE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJICHHE C UCTOPHEH WX PA3BUTUS U CTAHOBIICHUS;

e (opmupoBaHUE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJIaX TO3HAHUS BEIIECTB U
XUMHUYECKHUX peaklnid, HeOOXOIUMBIX ISl MIPHOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MHUPE BEIIESCTB U XMMHYCCKHX SBJICHUH, HIMCIOIIUX MECTO B MPUPOJIC, B MPAKTHUSCKON U
IMOBCEAHEBHOM KU3HU;

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

Hapsiny ¢ atum, comepikarenbHas XapaKTepHCTUKA LIeNeH U 3a7a4d U3y4YeHHs MpeaMeTa B
porpaMMe 1Mo XUMHUH YTOYHEHA W CKOPPEKTHPOBAaHA B COOTBETCTBUH C HOBBIMH IIPHOPHTETAMHU
B cHCTeMe cpemHero obmero obOpazoBaHus. CerogHs B TPENOJaBaHUM XUMHUU B OOJbIICH
CTENICHH OTAAETCS TPEANOUYTEHHE TMPAKTUYCCKOW KOMIIOHEHTE COJIepKaHusi OOydeHwus,
OpUEHTUPOBAHHOW Ha TOJATOTOBKY BBIIYCKHHKA OOIIe00pa3oBaTeNbHOW OpraHu3allny,
BIIAJICIONIETO HE HAOOpPOM 3HAHUU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHHMSIMH aKTUBHOTO TOJIY4YEHHs] 3HAaHUN U MPUMEHEHUS UX B peajbHOW XKU3HU Ui pelleHus
MPAKTUYECKHX 3a7ad.



B cBs3u c 3TUM npu U3Y4YeHHH TMpeaMeTa «XHUMHS» JOMUHUpYIOLIee 3HAueHHE
nproOpeTaroT TaKKue LENu U 33a4u, KaK:

ajantanusg  OoOydyaromuMXcst K  YCIOBHSAM  JMHAMUYHO  pAa3BUBAIOIIETOCS  MHpa,
dbopMupoBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSTUIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX
YKU3HEHHBIX CHUTYallUsX, CBI3aHHBIX C BEIIECTBAMU U MX IIPUMEHEHHUEM;

dopmupoBaHne y OOYYalOMUXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIIHN),
MMEIOLINX YHHUBEPCAIbHOE 3HAUCHUE JIJISl PA3IUYHBIX BUJOB JEATEIBHOCTH: PEIICHHs TPOOIeM,
MOMCKA, aHanmu3a W o00paboTKu HHGOpPMAIMU, HEOOXOMUMBIX UIsi MPUOOPETEHUs OIbITa
JeSITeIbHOCTH, KOTOpasi 3aHMMAECT BAYKHOE MECTO B MO3HAHUHU XMMHH, a TAKXKE JUIA OLEHKHU C
MO3HIINN YKOJIOTHYECKOW O€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOILECCOB
Ha OpPTraHK3M YeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATENILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
0o0yyaromuxcs: CocOOHOCTH CaMOCTOSITENIbHO IPUOOPETaTh HOBBIE 3HAHUSA IO XUMHUHU B
COOTBETCTBUH C KU3HCHHBIMHU IMOTPEOHOCTSIMH, UCTIOIB30BATh COBPEMEHHBIE HH(POPMAIIMOHHEIE
TEXHOJIOTHH JIJIsl TOMCKA U aHan3a yueOHOU U HayYHO-TIOMYIIpHOU WH(DOPMALIUA XUMHUYECKOTO
COJIepKaHUS;

¢dopmMHpoBaHUE U pa3BUTHE Y 00YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTMYECKOTO MBIIIUICHUS,
HaOJIIOaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIe OCOOEHHO HEOOXOIWMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUU U [IPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOydaromuxcs YyOeKIEHHOCTM B T'yMaHUCTUYECKOH HalpaBIEHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00anbHBIX  MpoOJeM  palloHaIbHOTO
NPUPOIONIONB30BAHNS, TIOMOJHEHNUS SHEPreTUYECKHX PECYpCOB W COXPAaHEHHs TMPHPOIHOTO
paBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLIEHHS K MPHUPOJE U CBOEMY
3/I0pOBbBIO, a TaK)XXe MPUOOPETEHUS OIBbITA MCIOJIb30BAHUS MMONYUYECHHBIX 3HAHUHN IS PUHATHS
TPaMOTHBIX PEIICHUI B CUTYAIHSIX, CBSI3aHHBIX C XUMHUYECKIUMH SIBJICHUSMHU.

B ydeOHOM miane cpeHero o0miero o0pa3oBaHus MpeaMeT «XUMHUs» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeIMeTHOIN obnacTu «EcTecTBeHHO-Hay4HbIE TPEIMETHI.

OO1ee 4nciIo 4acoB, OTBEAEHHBIX U M3YYEHUs XUMHM, Ha 0a30BOM YpOBHE CpEIHEro
oOuiero obpazoBaHusi, coctaBisier 68 vacoB: B 10 kimacce — 34 yaca (1 gac B Hexmemo), B 11
kiacce — 34 gaca (1 gac B Henemo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipeamer opraHM4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IMOIYYCHUHU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE NONOKEHUA. CTPyKTypHble (OpPMYIBl OPraHMYECKHUX BEUIeCTB. | omouorus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COESAMHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3U.

[IpencraBnenne o  kiaccudpuKalud  OpraHMYecKHX  BemecTB.  HomeHkiatypa
OpraHMYECKHUX COEIMHEHUHN (cucreMarudeckas) W TpPUBHAJIBHBIE HA3BAaHUS BAXKHEHIINX
IIpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCepUMEHTAJIbHBIE METOJIbl M3YYEHHUS BEIIECTB U UX INPEBpAIllEHUI: 03HAKOMJICHHE C
oOpa3laMu OpraHUYecKUX BEIIECTB M MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJICKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELECTB MPU HArpeBaHUM (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBl: COCTaB U CTPOCHHME, TOMOJOTMYECKH paAn. MeraH M 3TaH — mpocTeiime
NpPEJCTaBUTENIN AJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakiuu 3aMelleHus |
TOpEeHUs ), HaXOXKJACHNUE B IPUPO/IE, IOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONUJIEH — MPOCTEeHIIne
NPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJloreHUpPOBaHUs, TUAPATALIUHU, OKUCIICHHS U IOJIMMEpH3allun ), OJTydYeHHEe U IPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u mertmnOyraauen-1,3: cTpoeHue, BaKHEHMIINE XUMUYECKHE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuieH —
HPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMUUECKUE CBOMCTBA
(peakuuu rMIPUPOBAHUS, FAJIOT€HUPOBAHUS, TUAPATAIIH, TOPEHHS ), TOJyUE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUs), TOJIyd€HHE M TpUMEHeHHue. Toxyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2aio2eHuposanus U HUmMpo6aHus), noayieHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJISKAIIIME K Pa3INYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTaeBOAOpOAOB. [IpupoHbIii ra3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(THU: TMeperoHka, KpeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HePTH, UX PUMEHEHHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NPOIyKThI €ro nepepadboTKu.

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

Pacuérnbie 3amaun.




Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMaA, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W 3ITAHON: CTpOEHHE, (U3NYECKHUE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroatomMHble CHHUPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (GU3NYECKUe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOTOaTOMHBIE CHUpPTHI). JlelicTBMEe Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaulepuHa U
STHJICHTJIUKOJISL.

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

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PEaKIUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Ipe/iebHbIe KapOOHOBbIE KUCIOTh. MypaBbuHas U YKCYCHasi KHCIJIOTBI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENIN BBICIINX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEeHCTBHUE.

CrnosxHble 2Qupbl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHKAIMS YIIIEBOAOB (MOHO-, 1U- U MoJaucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBIEeHHE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUUECKHE CBOMCTBA KpaxMaia (THIpOoJn3, KaueCTBEHHAs peaklus ¢ HOJI0M).

OKCHEpUMEHTAJIHBIE METOABl W3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NPOBEACHUE,
HaOJI0IeHHe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcuaoMm Meau(ll)), MHOroaToMHBIX
crupToB (B3ammojelicTBue ThulepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTBue
KpaxMaja C HOJOM), NpPOBEAECHUE TIPaKTHUECKOW pabdoThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYecTBa
MCXOJHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IMPOAYKTOB PEAKLIUN).

A3zoTcoaeprkalie OpraHn4ecKue COeANHEHMs.

AMHUHOKHCIOTBI Kak aMm(OTepHble OpraHuyeckue coenuHeHus. Dusnveckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe ruuuHa). buonornyeckoe 3HaueHHe
aMHHOKuUCIOT. [lentuapt.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa OenkoB. XHMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, ICHATYpalusd,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJroAeHue U
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUU, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIS U MTOJIMKOHIEHCALINS.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHMsI BEUIECTB U MX IPEBpAIICHUN: O3HAKOMIIEHUE C
00pa31aMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4YEpEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMS, MEPUOJANIHOCTh, HAOIIOACHUE, W3MEpEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHHUE.

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

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHusMe, (POTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BelecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepasbl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorust: NUIIeBbIE MPOYKThI, OCHOBBI PAI[MOHAJIBLHOTO MUTAHMSI, MOIOIIIME CPEACTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

TeopeTuvyeckue OCHOBbI XUMHHU

XUMUYEeCKUH dleMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTHyeckue YpOBHH, MOAYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- anemeHTsl. OCOOCHHOCTH
pacripesielieHUs] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTYypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrema XuUMHUYeCKHUX 3yeMeHToB [ .
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CI0KHBIX BEIIECTB
110 TPyNIaM U epruojaM. 3HaueHHEe NEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBsI3b. BuUIbl XUMHUYECKON CBs3U (KOBaJICHTHAs
HEMOoJISIpHasl U TIOJISIpHAsi, WOHHAs, MeTaJuinyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTB.
DneKTpoOoTpULATENIbHOCTh. CTEeNEeHb OKUCIEHUS. IOHbI: KAaTHOHBI U aHUOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. THWIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAITNYECKON PEIIETKY.

[TonsiTue o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 1oJs
BELIECTBA B pacTBOpE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BellecTB. [ eHeTHYeckas CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAICKAIIUX K Pa3TUYHBIM
KJ1accam.

Xumnueckas peakuus. Kiaccupukanmuss XUMHUYECKUX PpEaKIUii B HEOPTaHUYECKOH U
OpPraHUYECKON XUMUU. 3aKOH COXPAHEHHS MACcChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pPa3jIM4YHbIX (akTopoB. OOpaTUMble pEaKLUU.
Xumuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHUE XUMHUYECKOIO DPABHOBECHS.
[Tpunnun Jle [latense.

OnektponuTtnueckas aucconuanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KUCIas, HEUTpaIbHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

DKCTepUMEHTAIbHBIE METO/bl M3YyUEHHUsSl BEIIECTB U WX MPEBpAIllEHUI: JIEMOHCTPALUS
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. VM. MenneneeBa», u3ydeHue
MoJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0JAeHHEe M ONHCAaHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
ONpeJIeJIEHUE CPellbl PaCTBOPOB BEILIECTB C MOMOILIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMeHa), MpOoBeIeHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMHUUYECKHUX PEAKIIMM, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs BEILIECTBAY.

Heopranuveckasi Xumus

Hewmerannsl. Ilonoxxkenue HemeramioB B Ilepuonnyeckoil cucTeMe XUMHYECKHX
anementoB JI. M. MenneneeBa U OCOOEHHOCTH CTpOeHHMs aToMOB. (Du3nyeckue CBOWCTBA
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepona).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJIOTEHOB, CEphl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUIA).

[IpuMeHeHre Ba)KHEUIIINX HEMETAIIOB U UX COSUHEHUH.

Meramisl. [lonoxxenne MeramioB B [leproandeckoil cucreMe XMMUYECKHUX 3JIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METAJUIOB. DJIEKTPOXMMHYECKHHA PsJ HANPSHKEHUH
METaJIOB.

XWMHYECKHE CBOWMCTBA BAXKHEHUIIMX METAIOB (HATpPUH, KaJWid, KaJbIlMHd, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

OO6mmue criocoObl MoTy4YeHus: MeTauioB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHUsS BEUIECTB M X NPEBPALLCHUM: HU3YyUCHHUE
KOJUIeKIMH «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAUIOB, pPEIIEHHE HKCIEPUMEHTAIbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JaOOPAaTOPHBIX  OINBITOB
(B3auMojielicTBUE TUAPOKCHIA aJOMUHUS C PACTBOPAaMM KHMCIOT U ILIENOYEH, KauyeCTBEHHBIE
peaKiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaun.

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

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecriedeHnu IKOJIOTMUECKOM, SJHEPreTHYeCKOl 1 MUILEBOM 0e30nacHOCTH,
pa3BuTUN MenuuuHbl. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuHuii.

[IpencraBiaenus 00 OOWMX HayyHbIX MNPUHLUUIAX [POMBIIUIEHHOTO MOJIY4EHUs
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJOB: Ba)KHEUIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHbIE YI00pEHUs.

XUMHS U 3I0pOBbE YEJIOBEKA: IPaBHJIa HCIOJIb30BAHMS JIEKAPCTBEHHBIX IIPENAapaToB,
npaBuiIa 0€30MacHOTO MCIIOJIb30BAHMS ITPETIapaTOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOILeH U HEOPraHMYeCKOW XMMUU B
11 xyacce OCyIIECTBISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHSATHM,
TaK U MOHSTUMN, SBJISIOUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-Hay4HbIe IOHATHSA: Hay4HbIM (akT, rumoresa, 3aKoH, Teopus,
aHanmu3,  CHHTe3,  Kilaccuukauus,  HEepUOJUYHOCTh,  HaONIOJEHHE,  SKCIEPHUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBa, (U3NUECKHUE BEJIMUMHBI U €AUHUIIBI X U3MEPEHHsI, CKOPOCTb.

buonorus: knerka, opraHusM, JKOcHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasbl, TOPHbIE TOPO/IbI, TTOJIE3HbIE HCKOMAeMBbIe, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  MPOMBIIIJIEHHOCTD, METAITYpPTUsd,  IPOU3BOJCTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO03SICTBEHHOE MIPOU3BOJICTBO, MuUIIeBast
IIPOMBINIIEHHOCTh, (apMaleBTH4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJACTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTEpHalIOB, 3JIEKTPOHHAs IPOMBIIIEHHOCTb,
HAaHOTEXHOJIOTUH.

JesiTeIbHOCTD YYUTEJISl ¢ Y4eTOM padoueil mporpaMMbl BOCIIUTAHUSA.
10 xaacc

- YCTaHOBJICHHWE JOBEPHUTEIBHBIX OTHOUICHHH MEXKAY TNeIarorndeckKuM paOOTHUKOM U €ro
00yJaronMMHUCs, CIIOCOOCTBYIOMNX MO3UTUBHOMY BOCHPHATHIO 00y4YaIOMUMHUCS TpeOOBAaHUN U
npoch0 MeJarornyeckoro paboTHHKA, MPUBJICYCHUIO UX BHUMAHUS K OOCYXKIaeMOil Ha ypoke
WH(POPMAIINH, aAKTUBU3ALIMHU UX ITO3HABATEIILHON e TEILHOCTH;



- moOykIeHHe 00yJaIoIUXCsl COOII0IaTh Ha YPOKE OOLIETIPUHATHIE HOPMBI TIOBEJICHUS, IPaBUiIa
00IIEeHHs CO CTapIIMMH (TIeIarornyeCKMMH pabOTHUKAMH) U CBEPCTHHKAMHU (00YyJarOIuMUCS),
MPUHIIAITE] Y9eOHOUW TUCITUTUIMHEI U CAMOOPTaHU3aIINY;

- NpUBJICYCHUE BHMMAHUS OOYy4yaroIIMXCsl K LIEHHOCTHOMY AacleKTy H3ydaeMblX Ha YpOKax
SIBJICHU, OpraHu3alus ux paboThl ¢ TOTy4aeMOi Ha YpOKe COLMAIbHO 3HAYMMOM HH(opMaIien
— WHUIMHAPOBAHUE €€ OOCYXICHHsI, BBICKA3bIBAHHUSA OOYYAIOUIMMHCS CBOETO MHEHHUS IO ee
HIOBOAY, BEIPAOOTKU CBOETO K HEM OTHOILIEHMUS;

- UCIOJIb30BaHWE BOCIUTATEIBHBIX BO3MOXKHOCTEH COJNIEpKaHUs y4eOHOro mpeaMmera depes
JEMOHCTpAlMI0 O0yYaroIUMCS HIPUMEPOB OTBETCTBEHHOIO, TPaXKIAHCKOTO MOBEACHUS,
IPOSIBJIICHUS] YEJIOBEKOIIOOUS U JOOPOCEPIEUHOCTH, Yepe3 MoJ00p COOTBETCTBYIOIINUX TEKCTOB
JUTSL 9T€HUSI, 3324 JUTsl peIIeHUs1, TPOOJIEMHBIX CUTYAIUi 111 00CYXACHUS B KJIacce;

- IpUMEHEHHE Ha YPOKE WHTEPAKTHUBHBIX (hOpM paboTHl ¢ 00yUYAIOIIMMUCS: HHTEIICKTYaIbHBIX
UTp, CTUMYJIMPYIOIIUX MMO3HABATEIbHYI0 MOTHBALMIO O0YYAIOIIUXCS; NUAAKTHYECKOTO TeaTpa,
I7le TMOJIy4YEeHHbIe Ha YPOKE 3HAaHUsS OOBITPHIBAIOTCS B TE€ATPAJIbHBIX IOCTAHOBKAX; TUCKYCCHIA,
KOTOpBIE J1al0T O00YyYarolmMMCsl BO3MOKHOCTb IPUOOPECTH ONbBIT BEAEHUS KOHCTPYKTHBHOIO
JMaora; TPyMIoBOi paboThl Wi paboOTHl B Mapax, KOTOpPBIE y4aT OOyYaroUIMXCsi KOMaHIHOW
paboTe 1 B3aUMOACHUCTBUIO C JPYTUMH 00y4atOLUMHUCS;

- BKJIKOYEHHE B YPOK MIPOBBIX IIPOLELYpP, KOTOPBIE IIOMOTAalOT MOIIEPKATh MOTHBALUIO
00yyaroImuxcs K MOoJIy4eHHUIO 3HAaHUH, HaJJa)KUBAHUIO MIO3UTHBHBIX MEXIMUYHOCTHBIX OTHOIICHUH
B KJIacce, IOMOTaloT YCTaHOBIIEHUIO JOOpOXkKenaTenbHON aTMOc(hepsl BO BpeMs YpOKa;

opranmu3zanus medcTBa MOTHBUPOBAHHBIX M DJPYIUPOBAHHBIX OOydYarOUIUXCS HaA HX
HEYCTIEBAIOIUMH OJHOKJIIACCHUKAMH, JAIOIIET0 OOYYaomUMCS COIMATbHO 3HAUYUMBINA OIIBIT
COTPYIHUYECTBA U B3aUMHOM ITOMOIIH;

- UHMIMHMPOBAHME M TOJJIEPIKKA HCCIEA0BATENbCKON AEATEIbHOCTH O0Yy4YalolUXCsl B paMKax
peanu3anuy MMM WHAUBUAYAIBHBIX W TPYIIOBBIX HCCIEAOBATEIBCKUX IMPOEKTOB, YTO JAacCT
00y4aromuMcsi BO3MOXHOCTh PUOOPECTH HABBIK CAMOCTOSTENBHOTO PELICHUs] TEOPETUYECKON
po0JIeMbl, HABBIK T'€HEPUPOBAHUS U OPOPMIIEHUSI COOCTBEHHBIX WJEH, HABBIK YBAXKUTEIHHOTO
OTHOWLIEHUSI K YYXHUM HAeIM, oQOpMIEHHBIM B paboTax JApyrux HccienoBaTesleld, HaBbIK
nyOJIMYHOTO BBICTYIUICHHUS MEpe]] ayAUTOpueii, apryMeHTUPOBAHHS U OTCTaWBaHUS CBOEH TOUKU
3peHusl.

11 kaace

-co3/laHue OJaronpUsTHBIX YCIOBHM JUIsl pa3BUTHS LIEHHOCTHBIX OTHOIIEHUN K 3HAHUSIM Kak
MHTEJJIEKTyaJIbHOMY pecypcy, ooecreunBaroniemMy Oyayiiee 4eaoBeka, Kak pe3yabTaTy
KpPOMOTJIMBOIO, HO YBJIEKATENIbHOTO Y4eOHOT0 Tpy/1a; IPUMEHEHNE Ha YPOKE HHTEPAKTUBHBIX
¢dbopM pabOTHI yJaIIUXCS: - UHTEUIEKTYAIbHBIX UTP, CTUMYJIHPYIOIIUX TO3HABATEIBHYIO
MOTHUBAIUIO IIKOJILHUKOB (POPMUpPOBAaHHE OCHOB 3KOJIOTMYECKON KYJIbTYPBl COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO IKOJIOTHYECKOTO MBIIICHUS;

- (hopMuUpOBaHHE LIEIIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOILIECTBEHHOM MPAKTUKK; (POPMHUPOBAHKE CTPEMIICHHS y3HABaTh HOBOE,
HPOSIBJIATH JII0003HATENBHOCTD, IICHUTh 3HaHUS; (POPMUPOBAHNE OTBETCTBEHHOTO OTHOILICHHS K



YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH, 00YYaIOIINXCSl K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO Ha
OCHOBC MOTHUBAIINU K 06yquI/1}0 U IIO3HAaHHIO,

- OCBOCHHE COIUATILHBIX HOPM, ITPABUII IOBEACHUSI, POJICH U POPM COIMATBbHOM KU3HU B
rpynmnax u coodmiecTBax; popmMupoBaHUe EHHOCTH 3JI0POBOTO M O0e30macHOro odpas3a KH3HHU;
YCBOCHHUC MMPAaBUII MHAUBUAYAJIbHOTO U KOJUICKTUBHOI'O 6C3OHaCHOFO IIOBCACHUA B
YpE3BbIYANHBIX CUTYAIHSIX, YTPOKAIOIINX KU3HHU U 3[JOPOBBIO JIIO/ICH; (OPMHUPOBAHUE
I[EJIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U
00IIIECTBEHHOH MPAKTUKU; MHUIIMUPOBAHUE U TOICPIKKA HCCIICA0BATEIbCKOM JeITeIbHOCTH
IIKOJILHUKOB B paMKax peajn3allii HMH HHIUBHIYATbHBIX U TPYIIIOBBIX UCCIICAOBATEIbCKUAX
IPOEKTOB, YTO JAAET IIKOJIbHUKAM BO3MOXXHOCTh MPHOOPECTH HABBIK CAMOCTOSTEILHOTO
pEIIeHUS] TEOPETUUECKOM MPOOJIEMbI, HABBIK TeHEPUPOBAHUS U OPOPMIICHHS COOCTBEHHBIX MICH,
HaBBIK YBOKUTEIBHOTO OTHOIICHUS K Uy)KUM HIEsIM, OPOPMIICHHBIM B pab0oTax JIPyrux
UccIleI0BaTeNei, HaBbIK MyOJIMYHOTO BRICTYIUICHUS [IEpE]l ayJUTOPUEH, apryMEHTUPOBAaHUS U
OTCTAauBaHUA CBOEU TOYKU 3pCHUs.






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

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOY4YalOMIMMUCS
IporpaMM CpPeAHEro oOIiero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0Iero 00pa3oBaHus SIBISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOXO/.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pEe3yabTaTOB OCBOCHHsS TIpeAMeTa «XHUMHUS» Ha YPOBHE CpPEIHEro oO0mero oOpa3oBaHHS
BBIJICJIEHBI CIIEAYIOLINE COCTaBIISIONIUE:

OCO3HaHHE O0YYaIOUIMMMCA POCCUHCKOM Tpa’kIaHCKOH HASHTUYHOCTU — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPABIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TpaauLuii 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAThCS B CBOCH JEATEIHHOCTH
[ICHHOCTHO-CMBICJIOBEIMH ~ YCTAHOBKAaMH, TIPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

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

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMETa «XUMHs» JOCTHTAIOTCS B EIMHCTBE
y4yeOHOIl M BOCIUTATEIbHOM JEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHMYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
TpaXXJIaHCKOTO 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMH W TPaBUJIAMU ITOBEICHHUS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLINXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCThH
ONbITa TO3HABATEIBHON M TPAKTHYECKOW JESITETHbHOCTH OOYYalOUIMXCS TI0 pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIUTAHMS

0CO3HaHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00sS3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPSIKY;

NPEICTaBICHUS O COIUAIBHBIX HOpPMax M MpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W PHHUMATh MOTHUBBI, HAMEPEHHUSI, JIOTUKY W apTYMEHTBI IPYTHX
IIpY aHaJIN3€ Pa3IMYHBIX BUJOB YUYEOHOH NesATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

LICHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEYECTBECHHOH
XUMHUU;

YBa)KEHHsI K IpOIlecCy TBOpYECTBA B 0OOJACTH TEOPUU M MPAKTUYECKOI'O MPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHKEHHSI HAyKH €CTh pe3yJbTaT JUINTEIbHBIX HAOI0JICHHIA,
KPOIOTIIMBBIX SKCIEPUMEHTATIbHBIX IOUCKOB, TIOCTOSIHHOTO TPY/AA YYEHBIX U IPAKTUKOB;



UHTEpeca M TI03HABaTEeNIbHBIX MOTHMBOB B IMIOJIYYEHUH M TMOCIEAYIOIIEM aHajau3e
UHOPMALIUU O TIEPEIOBBIX TIOCTHIKEHUSAX COBPEMEHHOM O0T€UeCTBEHHOW XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHUPYSICh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJCHHE U MOCTYNKHM CBOMX TOBApHUINEW C MO3UIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE MOCIEICTBUN ATUX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMaHHUS LEHHOCTEH 30pOBOrO M Oe30macHoro oOpas3a JKU3HH, HEOOXOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BEUIeCTBaMH B OBITY, MOBCEIHEBHOMN
KU3HHU U B TPYJOBOH 1S TEILHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HWHAMBUAYAJBHOTO U KOJUIEKTUBHOIO 0€30IacHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

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

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIEIOBATEIbCKONW JESTEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIE€ATEIBHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE€ B pELIEHUU MPaKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEHHIO Mpodeccuil pa3iuyHOro poaa, B TOM UYHCIE Ha
OCHOBE ITPUMEHEHHsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHHUS K TPYY, JIOASIM TpyJla U pe3yibTaTaM TPYAO0BOMl 1eATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymeil npodeccuu U pealn3aluu COOCTBEHHBIX KU3HEHHBIX IUIAHOB € YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 1[€JIeCO00Pa3HOro OTHOIIEHHUS K MPUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMaHMA TJI00aJIbHOTO XapaKTepa HKOJIOTHUYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTHKEHUN XUMUH Ul PELIEHUs] BOIIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOT'O HENpPUATUS JEHCTBUH, MPUHOCAIINX BpEA OKpYXKarolleld NMPUpPOIHOU cpere,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPEeaIpPUHUMAEMbIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOM KYJIbTYpHl, OIbITa
NEeSITeIbHOCTH  SKOJIOTUYECKOM  HampaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATBbHON MPAKTHKE, CTIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE IPUPOJbI M YEIOBEKAa, B IO3HAHWM IPUPOJHBIX 3aKOHOMEPHOCTEU WU
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TI00aJIbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TI'PAMOTHOCTH: IIOHUMAHUS CYIIHOCTH METOAOB IIO3HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
YMEHHUSI Jie1aTh 000CHOBAHHbBIE 3aKJIFOUEHUSI HA OCHOBE HAyYHBIX ()aKTOB M UMEIOIIMXCS JaHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEpPhIBHOMY OOpa3oBaHUI0 U CaMo00pa3oBaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3iIUyHBIX cdepax npodeccHoHaTbHON
JIEATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMmeTHble pe3ynbTaThl OCBOCHUS ydeOHOro mpenmera «XUMHS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXMpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJI0B TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUs, SBJICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, HCCIICIOBAaHUE, HAOIOICHHEe, H3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHBIC yueOHbIe  JeWCTBUS (mo3HaBaTeIbHBIC, KOMMYHUKATHBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyJaroIIuXCs;

CIIOCOOHOCTh ~ OOYyYaloOIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAIbHbIE Y4eOHBIC MICHCTBHS B IO3HABATEIBHOU U
COILIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIBTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA }IGI)’ICTBPISIMI/I.

OBgi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOTHYecKNe TeCTBUS:

CaMOCTOSITEIbHO (OPMYIHPOBATh W AaKTyaJM3UPOBaTh MpoOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpCAC/IAATL LCIU ACATCIIBHOCTH, 3alaBasd HapaMCTpbl W KPUTCPpUHU UX JOCTUKCHU,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C IMOCTABJICHHBIMU LICIISIMU,



UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOIMUYECKOIO MBIIUIEHUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

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

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUAX, (HOPMYyITHpPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMH4YecKass (GOpMyna, YypaBHEHHE XWMHYECKOW peakuu — NP pPEHICHHH Y4eOHBIX
IIO3HABATEJIbHBIX M MPAKTUYECKUX 3a/a4, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUSI
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB 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 IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

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

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO PA3IMYHBIX BHIOB M (OPM TpencTaBICHUS, KPUTHUYCCKH
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampOChl M TMPUMEHSATh PazIMYHbIE METOJbl NPH IOHCKE U O0TOOope
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh OMBIT HCIOIB30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANIBHYIO (OpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIM $3BIK B KayecTBE CpeACTBa MNpu paboTe C XUMHUYECKOU
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBHSIMU:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOH TeMbI B XOJI€ AUAIOra W/Win JAUCKYCCUH,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYNIaTh C IpE3EHTAIMeil pe3yIbTaTOB MO3HABATEIbHOM AESITENbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAaHUM MyTEM COTTIACOBAHUS MMO3ULIUI B X0Z€ 00CYXK/IeHUS U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
omnpezenss e€ UeNu U 3a/layd, KOHTPOJIUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIUIX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOEW JIEATENHHOCTH HAa OCHOBE caMoOaHalu3a U
CaMOOIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

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

c(hOpMUPOBAHHOCTh MPEJCTABICHUN O XHUMHUYECKOW COCTABIISIONIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIU XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST U KYJAbTYPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
PEICHHA TPAKTHYCCKUX 3adad M OKOJOTHUYCCKHU 000CHOBAHHOTO OTHOIIEHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMON XHWMHYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATaOIINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIA  CKEJIET,
(GyHKIMOHAJIbHAS TpyMNa, pajuKail, HU30MEpHus, M30MEepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOA U a30TCOJAEpKAIINe COSAUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUYECKHUX
BemectB A. M. bytnepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HAHHIA, JICKAINIUE B OCHOBC ITOHHMMAaHUSA
MPUYUHHOCTUA ¥ CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OMyYeHUHU M 0€30MaCHOM UCTIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOMN JESTEIHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ BBIABJIATE XAapPAaKTCPHBIC MMPU3HAKN HOH?ITI/Iﬁ, YCTaHABJIMBATb
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILME MOHATHUS MIPU OMMCAHUHU COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNUYEeCKUX COCTUHEHUN;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaliéHHON) (pOopMysT OpraHMuYeCKUX BEIIECTB
n ypaBHeHI/Iﬁ XUMHWYCCKUX peaKuHﬁ, HU3TO0TaBJIMBATh MOJCIN MOJICKYJI OPTaHUYCCKUX BCIICCTB
AJI WITIOCTpalui UX XUMHUYCCKOT'O U IPOCTPAHCTBCHHOTO CTPOCHUS

c(OpMUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAMJICHKHOCTh U3yUYEHHBIX OPraHUYECKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIacCy/Tpynine CoeIuHeHUI
(YrieBomopoabl, KHUCIOPOJ U  a30TCOJAEpXKAIINEe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE



COCIMHCHMS), JTaBaTh MM Ha3BaHUs MO cuctematudeckoil HomeHnkinatype (IUPAC), a Taxxke
MPUBOJUTH TPUBUAIBHBIC HA3BaHHS OTACIHHBIX OPTraHUYECKHX BEIIECTB (ITHIICH, MPOMHIICH,
aleTUIICH, STWICHIJIMKOJb, TIUIEPHH, (EeHON, (OopMaibJCTHA, aleTaabJCeTh, MypaBbUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIOTA, TJIIOK03a, (GPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHS OINPEACNATh BHJBI XUMHYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BeniecTB A. M. bytiepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILLECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPAHEHHSI MacChl BEIICCTB;

c()OPMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHHE, (PUINUYCCKUE U
XUMHYECKHE CBOWCTBA TUIMUYHBIX MPECTaBUTENCH PA3IMYHBIX KIACCOB OPraHMYECKHUX BEIIECTB
(MeraH, 3TaH, STWIEH, NpPONWIEH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensodn,
METaHOJ, dTAHOJ, YTHJICHTJIUKOIb, TJIUIEPHUH, (CHON, aleTallbJeTU/l, MypaBbHHAS U YKCYCHAsI
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TeHETUYECKYIO CBSI3b MEXKIYy HUMH yYPaBHEHHUSMHU COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKIHH ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHUKH YTICBOJOPOIHOTO CBHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUUCICHUS [0 XUMHYECKUM ypaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM TPOJYKTA PEAKIMH 10 W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 HCXOHBIX BEIIECTB WIIH IMPOTYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHH BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOJaX HayYHOTO
MO3HAHUS, WCIONb3YeMbIX B XHUMHUU TPH H3YYCHHH BEIIECTB W XUMHYECKHX SBICHUI
(HaOnroicHWe, W3MEpEeHWe, OKCIICPUMEHT, MOJCIUPOBAHNE), HCIIONB30BaTh CHCTEMHBIC
XUMHUYCCKHUE 3HAHUS JIUISI IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIIHSIX, CBI3aHHBIX
C BEIIECTBAMHU U MX MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIB30BAHUS XUMUYECKOW TOCYNoi U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH 110 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMHUYICCKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH TIJIAHUPOBATH U BBIMOIHATh XHUMHUYECKUNH JKCIEPUMEHT
(mpeBpalieHus OPraHUYECKUX BEIIECTB MPH HArpEBAaHUU, MOMyYEHUE ITHIICHA U U3YYCHHE €Tro
CBOKMCTB, KaueCTBEHHBIC pEAKIIMM OpPraHMYECKHX BEIIECTB, JICHATypalus OEIKOB TIpH
HarpeBaHWH, I[BETHBIC PEAKIIUU OEITKOB) B COOTBETCTBUHU C MPABHJIAMH TEXHHKH 0€30MMaCHOCTH
npu OOpallleHUuu C BEIIECTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTAaThI
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3alMuCh YpPaBHEHUN COOTBETCTBYIOIIUX pEAKIUN U
(GOopMyJIMPOBATh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 HWH(HOPMAIIHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi undopmanmu, UHTEpHET U IpYyTrux);

c(OPMUPOBAHHOCTh YMEHUH COONOaTh TMpaBWIa HKOJOTHYECKU IIeIeCO00pa3HOro
MOBE/ICHNA B OBITY M TPYAOBOM [EATENHHOCTH B LEISIX COXPAHEHHsI CBOEro 3/I0pOBbI U
OKpYKarolllel MpUPOHON CpPEeIbl, OCO3HABATH OMACHOCTh BO3JACHCTBUSI HA KUBBIE OPraHU3MBI
OmpeAeIEHHBIX OPTraHMYECKUX BEIIECTB, MOHMMAas cMbicn mokaszarens [1/IK, moscHaTh Ha
npuMepax crocoObl YMEHBIICHHS ¥ MPEJOTBPAIICHUS X BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
YeJI0BeKa;



JUIsi 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE NPUMEHSATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIUMXCA: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns nis 3anucu XxumMudeckux Gpopmyi.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHMsI Kypca «OOmias M HEOpraHW4ecKas XUMMsD»
OTpaXkaroT:

c(OPMHPOBAHHOCTh MPEACTABICHUN: O XHUMHUYECKOH COCTaBISIONIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJM XUMHUH B TO3HAHWM SBJICHUH HPUPOABI, B (OPMHPOBAHUU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM s
pelIeHUsT NPAaKTUYECKUX 3a/ad M HKOJIOTMYECKH OOOCHOBAHHOIO OTHOILEHUS K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cperie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOLINE
HOHSTHUS (XMMHYECKHUIT 3JIEMEHT, aTOM, H30TOIl, S-, P-, d- AJIEKTPOHHbIE OPOUTATIH aTOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSIpPHBIH O00BEM, BaJIEHTHOCTh, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJIGHHS, XUMHMYecKas CBs3b (KOB&JIEGHTHAs, HWOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAs),
KpUCTAJZIMYECKAss ~ PElETKA, TUIBI XMMHWYECKUX  pEaKUuil, pacTBOp, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTBI, JJIEKTPOJIMTUYECKAsT JUCCOLMALMSA, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOH  peakIuH, XHMHYECKOe paBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccouranuu, nepuoauyeckui 3akon J[. WM. MenngeneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUS] SHEPTUU NPU XUMHUYECKHUX
pEaKMAx), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3BIK XUMHMH, MHPOBO33PEHUECKUE 3HAHMS,
JEeKallMe B OCHOBE ITOHMMAHHUA NPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKUX SIBICHHH,
(dakTosornyecKrue CBEJEHUS O CBOWCTBAX, COCTaBe, MOJYyYEHUH M O€30M1aCHOM HCIIOIb30BaHUU
BaXHEHIIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUUYECKOM 1€ATEIbHOCTH YEI0BEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKT€pPHbIE MPU3HAKK MOHATHUH, yCTaHABIMUBATbH
UX B3aHMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IPU ONHCAHUU HEOPraHMUYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOJb30BaTh XMMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
dopMyn BemeCTB M ypaBHEHHH XUMHUYECKUX pEaKLUH, CUCTEeMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBMainbHBIC Ha3BaHHSA OTICIBHBIX HEOPraHWYECKHX BEUIECTB (yrapHbId Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, TaméHas U3BeCTh, HErami€Has W3BEeCTb, IMUThEBas COJA, MHUPUT U
ApyrHe);

c(OpPMHPOBAHHOCTh YMEHUH ONpPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUIX PA3JIMYHOTO COCTABa, BU XUMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
MeTaJIJIN4ecKasi, BOJOPOAHAS) B COCAUHEHMSX, TUI KPUCTAIIIMYECKONW PEHIETKH KOHKPETHOIO
BellecTBa (aTOMHasi, MOJIEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakKTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHM;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH NMPUHAAJIECKHOCTh HEOPraHMYECKHX BEIIECTB
II0 UX COCTaBY K ONpeAeIEHHOMY KilacCy/TpyIle COeqUHEHNH (IIPOCThIe BELIECTBA — METAILIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIIOThI, aM(pOTepHBbIE THAPOKCHIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHH pAacKpbIBaTh CMBICT Hepuoauveckoro 3akona JI. M.
MenneneeBa W JIEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTHUYECKYIO () YHKIIHH,



c(OpMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUEC
YPOBHUY», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUs CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3JWYHbIX KJIaCCOB, NOATBEPKIATh CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKJYy HEOPraHWYECKUMMM BEIECTBAMM C TIOMOIIBIO YpPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUA;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PUUMPOBATh XUMHUYECKHE PEaKUUU [0 Pa3IndHbIM
npu3HaKkaM (YMCIy W COCTaBy pEarupylolIuX BEILIECTB, TEMJIOBOMY 3(QeKxTy peakuuu,
M3MEHEHUIO CTENIEHEH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pPEaKLUUN pa3IMYHbIX TUIIOB, IIOJHBIE
U COKpAallEHHbIE YPAaBHEHUs peaklUii HOHHOTO OOMEHa, YYUTbhIBAsl YCIIOBUS, IPU KOTOPBIX 3TU
peaklMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOILME B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakmii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3IUYHBIX (AKTOPOB; XapaKTep CMELIEHUS XMMHMUYECKOTO DPABHOBECHS B 3aBUCUMOCTU OT
BHeIIHero Bo3aencTBus (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIIECCHI, JeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOsieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peaxiusax, Macchbl BellecTBa WM 00bEMA ra3oB IO M3BECTHOMY KOJMYECTBY BeEIlECTBa, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMH BEIIECTB, TEIUIOBOrO 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hopMUPOBAHHOCTh YMEHHUH COONIOAATH MPaBWIA MOJH30BAHUS XUMHUYECKON MOCYA0H U
1abopaTOpHBIM 000PYIOBaHKMEM, a TAK)KEe MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B MPUCYTCTBHM KaTallu3aTopa, OMNPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIuH, peakllud HMOHHOTO OOMEHa, KaueCTBEHHBIC peakluud Ha
cynb(ar-, kKapOoHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMS, PEIICHUE YKCIIEPUMEHTATBHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpPaBUJIAMH TEXHHUKHU
06e30macHOCTH TIpH OOpaICHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MTPECTABIATh
pe3ybTaThl XMMHYECKOTO SKCIIepUMEHTa B (opMe 3almucH ypaBHEHUH COOTBETCTBYIOLIMX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THX PE3Y/IhTATOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIUIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEeACTBAa MacCOBOM KOMMyHHKauuu, MHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOOaTh MpaBUiIa HKOJOTMYECKU IIeJIecO00pa3HOro
MOBE/CHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYKarollle NPUPOJHON CpPEeIbl, OCO3HABATH OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBI
onpeAeNEHHBIX BEIIECTB, MOHUMAast cMbICH rokaszarens [1JIK, moscHATh Ha mpuMepax CrnocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMUYCCKUX SBIICHUM;

JUISL  CJICTIBIX ¥ CJIA0OBHAAIIMX OOYYAIOIUXCS: YMEHHE WCIIONbh30BaTh pPelbeHO-
TOUEYHYIO cucteMy obo3Hauenuit JI. bpaiins ans 3anucu XxuMudeckux GopmyiL.

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHOM ITIPOr'PAMMBI

10 KUIACC

Kon IIpoBepsiemble npeaAMeTHBIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOI




NPOBePsIEMOro
pe3yJbTara

06pa30BaTeJ’[LHOI7I nporpaMmal CpeaHeEro oﬁmero 06pa3OBamm

1

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

11

1.2

1.3

ChopMHUpPOBAaHHOCTh MPEJACTABICHUNH O XMMHYECKOW COCTaBJISIOMICH
€CTECTBEHHOHAay4YHOM KapTUHbBl MHpA, POJM XUMUU B TIO3HAHUU
SBJICHUWA TIPUPONBI, B (OPMHPOBAHUM MBIIUICHUS U KYJIbTYPHI
AUYHOCTH, €€ (YHKIMOHANBHOM T'PAMOTHOCTH, HEOOXOIMMOW JUIs
pelleHrs TMPAaKTUYECKUX 3aJad M SKOJIOTMYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOIHON cpesie

Bnanenne cucremMoil XUMHUYECKHMX 3HAHHUH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAraromye HOHATUSA (Mouexyna, BaJICHTHOCT,
ANEKTPOOTPHULATENILHOCTh, CTENEHb OKUCIIEHMS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpDHBIA OOBEM, YIJIEpOAHBINA CKEJEeT,
(GyHKUMOHANbHAS ~ TpyHHa,  pajJukan,  HW30Mepusi,  M30MEphI,
TOMOJIOTHYECKUH  Psil, TOMOJIOTH, YIJIEBOJOPOJbl, KHCIOPOA- U
a30TCoJEpKaIlUe COCJUHEHUs, OMOJIOIMYECKM AKTHBHBIE BEILECTBA
(yrneBoapl, >KMpBL, OCJIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIUHEHHUs); TEOPHUM U 3aKOHBI (Teopus
XMMHUYECKOr0 CTpoeHHsl opranmdeckux semiects A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBEICHUSI O CBOMCTBAaX, COCTaBe, IOJydeHMHM U 0e30IacHOM
WCIOJIb30BAHUN  BaXHEMIINX HEOPraHWYECKUX U  OPraHMYECKUX

BCIICCTB B 6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

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

HpeBpaH_ICHI/II‘;I OpTaHUYCCKUX COCIMHEHUI

14

c(OpPMUPOBAHHOCTh YMEHHMH HCIIOIBH30BaTh XUMUYECKYIO CHUMBOJIUKY
JUIL  COCTaBJICHHSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOIl,
COKpaIéHHON) (GOpMyaT OpraHMYeCKMX BELIECTB M  YypaBHEHHH
XUMHUYECKHUX PEAKIINil, U3rOTaBINBATh MOJEIN MOJIEKYJI OPraHUYeCKUX
BELIECTB I WIIIOCTPALUU MX XUMHUYECKOIO M IMPOCTPAHCTBEHHOTO

CTPOCHUS

1.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTaHAaBIUBATh  MPHUHAICKHOCTD
HU3YUYCHHBIX OPTraHUYCCKUX BCIICCTB IO HUX COCTAaBY U CTPOCHUIO K
ompeneaEHHOMY Kiaccy (TpyIme) COeIMHEHHWH  (yriieBOIOpPOMIbI,
KHCJIOPOA W a30TCOACp)KAIINe COEAMHEHHS, BBICOKOMOJICKYIISPHBIC

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




1.5

1.6

2.1

2.2

nomenkiarype (IUPAC)

ChopmMupoBaHHOCTh YMEHHUS ONPEAENATh BUABI XUMUYECKOW CBSI3U B

OpPraHMYECKUX COSAUHEHUSX (OJUHAPHBIE U KPATHbIE)

ChopMUpOBaHHOCTH ~ yMEHHUS NPHUMEHSTH: TOJOXKEHUS  TEOPUH
CTpoeHHusi opranudeckux BemiectB A.M. BytnepoBa mist 0ObsCHEHHS
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH

COXpPaHCHHUA MAaCChl BEHICCTB

VYTIIeBOIOPOIBI. Kucnoponconepxkariue u a30TCOoIepIKaIIIe

OpPraHn4CCKHUC COCAUHCHUA. BLICOKOMOJI@KYJ'IHPHLIC COCANHCHUA

CdopmupoBaHHOCTh yMEHUW NPUBOAWTHL TpPUBHAIbHBIE Ha3BaHUS
OTJICTIbHBIX OPraHUYECKHX BEIIECTB (ITHIICH, NPOIMICH, alleTHIICH,
ATWICHIJINKOJb, TIHIECPUH, (PEHON, (OpMAIBISTHI, aleTalbICTH],
MypaBbHMHAs KHUCJIOTA, YKCyCHas KHUCJIOTa, OJICMHOBAas KHUCIOTA,
CTeapuHOBasl KHUCJIOTa, TIJIIOK03a, (PyKTO3a, Kpaxmal, IIeJUIi03a,
TJIUIIAH)

ChopMupoBaHHOCTh YMEHMH XapaKTepU30BaTh COCTaB, CTPOCHHE,
(dbu3MvYecKne W XUMUYECKHE CBOWCTBA THUIHYHBIX MPEICTaBUTENICH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, JTaH, JTHUJICH,
MpOMNUJIeH, aleTuieH, OyramueH-1,3, merunOyramuen-1,3, OGeHzodn,
METaHOJ, ATAHOJ, TUJICHIJINKOIb, TJIMLIEPHH, (EHON, aleTaabIeTus,
MypaBbHMHAs M YKCYCHasi KHUCJIOTHI, TJIFOKO3a, KpaxMaj, IeJUI0J03a,

aMUHOYKCYCHasl KUCJIOTa)

2.3

2.4

CpopMHUpPOBAaHHOCTh YMEHUSI WLTIOCTPUPOBATH T€HETHUYECKYIO CBS3b
MEXIy  TUNWYHBIMH  TPEACTABUTEISIMU  Pa3IMYHBIX  KJIACCOB
OpraHUYECKUX BEIECTB YPAaBHEHUSIMH COOTBETCTBYIOIIUX XUMUYECKUX
peaKiuii ¢ UCTOIb30BAHUEM CTPYKTYPHBIX (hopMyIT

CdopmupoBaHHOCTH yYMEHUS XapaKTepU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOTHOTO CHIPhS (HEPTH, TPUPOIHBINA Ta3, Yrodb), CIOCOOBI UX

nepepaboTKU U MPaKTHYECKOe MPUMEHEHHE MPOTyKTOB MepepadoTKU

XUMHUS U KU3Hb. PacuéThl

3.1

CopMHUpOBaHHOCTH YMEHHI BIIAJIETh CHCTEMOW 3HAHUN 00 OCHOBHBIX
METOJIaX Hay4YHOTO ITO3HAHUS, UCIIOJIb3YEMBIX B XUMHUHU IIPU U3YUEHUHU
BEIIECTB W XHMMHYECKUX sBICHUN (HAOMIOJEHUE, HW3MEpEHHeE,
JKCIEPUMEHT, MOJIETTUPOBAHUE), HCII0JIb30BaTh CUCTEMHBIE
XUMUYECKHE 3HAaHWUS I NPUHATHS pENIeHUd B  KOHKPETHBIX

JKU3HCHHBIX CUTYallHUAX, CBA3aHHBIX C BCIICCTBAMU U UX IPUMCHCHHUECM

3.2

CdopmupoBaHHOCTE yYMEHHH COONIIOIaTh TPaBHIA TOJB30BaHUS




XUMHYECKON TOCynoil u 1abopaTOpHBIM OOOPYIOBaHHEM, a TaKKe
mpaBwiIa oOpalleHus ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIHUSIMHU

110 BBIIIOJTHCHHUIO na60paT0prlx XUMHNYCCKHUX OIIBITOB

3.3

CdopmupoBaHHOCTh YMEHUI TUIAHUPOBATH U BBIMOJHATH XUMHUYECKUN
AKCIIEPUMEHT (IIPEeBpaIeHHIs] OPTraHUYECKUX BEILIECTB MPH HArpeBaHUH,
MOJIy4YeHHUE 3TUJICHA U U3yYEHHUE €ro CBOMCTB, KaYECTBEHHbIE PEaKLIUU
OpPraHMYECKUX BEIIECTB, JCHATypalus OCIKOB TpU HarpeBaHUH,
IBETHBIC pPEaKIUU OCIKOB) B COOTBETCTBHH C TMPaBHJIAMHU TEXHUKH
0e30MmacHOCTH Mpu OOpalleHUH C BEIIeCTBAMU U JIAOOPaTOPHBIM
00opynoBaHuEM; MIPEICTaBIATh pe3yNbTaThI XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyIUPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yIbTaTOB

3.4

3.5

CdopmupoBaHHOCTH YMEHUI IPOBOAUTH BHIYMCICHUS 10 XUMUYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJMYECTBAa MCXOJHOTO BEIIECTBA HIIU
MIPOJYKTa PEaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOTO
13 UCXOJHBIX BEIIECTB WM MIPOIYKTOB PEAKIIH)

CdopmupoBaHHOCTH yMEHUM KPUTUYECKH aHaJIM3UPOBAThH
XUMHUYECKYI0 HH(QOpPMAIUIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

3.6

ChopMUpOBaHHOCT, yMEHHH COOJIO/IATh TpaBUjIa IKOJIOTHYECKU
1enecoo0pa3Horo MoBeNeHUsT B OBITY M TPYIOBOH JAEATETHHOCTH B
LEISIX COXPAaHEHHUS CBOETO 3J0POBBS M OKpPYKAIOIIEH MPUPOTHOM
Cpelbl, OCO3HABaTh OMACHOCTh BO3JICHCTBHUS HA KUBBIC OPTraHU3MBI
OHpCJICJ'IéHHI)IX OPraHn4Y€CKuUX BCIICCTB, ITOHUMAA CMBICII MOKAa3aTCIsd
I[NAK (mpenenbHO AOMYCTUMON  KOHIIGHTpPAIlMHU), TMOSCHATH Ha
mpuMepax crmocoObl YMEHBIICHHS] W TMPEAOTBPAICHUS WX BPETHOTO

BOS}IGf/iCTBHS[ Ha OpraHusM 4C€JIOBCKa

11 KUIIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJbTAThI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero o0pa3soBaHus

1

TeopeTnyeckre OCHOBBI XUMUU

11

Brnagenue cucreMo XMMUYECKMX 3HAaHUW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraroIlMe  MOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToM,

AIIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIC OPOMTAIIH aTOMOB,




1.2

HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPHULIATEIILHOCTh, CTENEHb
OKUCJICHHA, XUMHYCCKasA CBA3b, MOJIb, MOJIApHAsA Macca, MOJISIpHBIfI
00bEM, KpUCTaJUIMYecKas pemérka, TUIbl XUMHUYECKUX peakUui
(OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIE, 3K30- M JHIOTEPMUYECKHE,
peakuu HOHHOTO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
NIEKTPOIUTUYECKAs]  JUCCOLMALUS, OKHUCIMUTENb, BOCCTAaHOBUTEID,
CKOpPOCTh XMMHUYECKON pEaklUd, XUMHUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHs AJIEKTPOJIUTUYECKON mucconuanuu, [lepuoanyeckuii
3akoH [[.M. MenpeneeBa, 3aKOH COXpaHEHHsI MAaCChl), 3aKOHOMEPHOCTH,
CHUMBOJMYECKHH S3BIK XUMHUU, Q)aKTonomqecxne CBCICHUA O CBOfICTBaX,
COCTaBe, MONYyYeHMH U O€30MacHOM HCIOJIb30BAHUM BaKHEUIIMX
HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOW JAEATEIbHOCTU

YCJIOBCKaA

ChopmMupoBaHHOCTh yMEHMI BBISBISATH XapaKTepHbIE MPHU3HAKUA U
B3aUMOCBSA3b HM3YYCHHBIX TOHSITHI, NPUMEHSATh COOTBETCTBYIOIIUE
MOHATHSL TPH ONUCAHMM CTPOEHHS U CBOMCTB HEOPraHHMYECKHUX
BEUIECTB M MX NPEBPAIICHUIN; BBISIBIATH B3aMMOCBS3b XUMHYECKHX
3HaHUI c MTOHSATUSAMHU " MIPEJICTABICHUSIMH JPYTHX

C€CTCCTBCHHOHAYYHBIX IPECIAMETOB

13

Brnanenve OCHOBHBIMH METOJIaMHU HAyYHOTO TIIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN (HaOMIofeHuEe, W3MEPEHHE, HKCIIEPUMEHT,

MOI[CJ'II/IpOBaHI/Ie)

14

1.5

1.6

CpopMHUpPOBAaHHOCT YMEHHUH OINpENENsITh BaJE€HTHOCTh M CTENEHb
OKHCIICHUS XMMHUYECKUX OJJEMEHTOB B COCIUHEHUAX PA3IUYHOTO
cocTaBa, BHJl XHMHYECKOW CBSI3W  (KOBaJeHTHas,  HOHHaf,
MeTaJJIn4yecKasi, BOAOPOJHAs) B COCTUHEHUSIX, TUIl KPUCTAIUITMUECKON
pemETKN KOHKPETHOTO BEIIeCTBa (aTOMHAas, MOJICKYJsSpHas, MOHHAs,

MeTaJuIn4yecKas)

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

pacTBOpax HCOPraHNUICCKUX COE€IUHEHUI

ChopmupoBaHHOCTE ~ YMEHUS  KJIACCH(UIUPOBATH  XUMUYECKUE
peaKkiuu Mo pa3NIuyHbIM MpHU3HAKaM (YHCITy W COCTaBY pearupyromImx
BEIIECTB, TEIUIOBOMY d(deKTy peakiuu, HU3MEHEHUIO CTerneHen
OKHUCJIGHHS  D3JIEMEHTOB,  OOpaTUMOCTH  peakUuu,  y4acTHIO

KaTaJlnu3aTopa)

1.7

ChopMupOBaHHOCTH ~YMEHHMH  COCTABIATH YpPaBHEHUS  pEaKIUH
Pa3JIMYHBIX TUIIOB, IIOJHBIE U COKpAIICHHBIC YpPAaBHEHUS pPEAKLUN

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




1.8

JI0 KOHLIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUH, MMOATBEPIKIAIOLINE
KaueCTBEHHBIM COCTAaB  PA3JIMYHBIX HEOPraHWYECKUX  BEILECTB,
pacro3HaBaTh OMNBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HCOPraHM4ECCKUX BEIICCTB

1.9

1.10

1.11

ChopmupoBaHHOCTh YMEHHM PacCKpbIBaTh CYIIHOCTH OKHCIUTEIBHO-
BOCCTaHOBUTEIbHBIX peakuui MOCPEACTBOM COCTaBJICHUS

AJEKTPOHHOIO OajlaHca 3TUX peaKLui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH

XUMHUYECKON peaklMy OT pa3iuyHbIX (PaKTOPOB
ChopmupoBaHHOCTh yMEHHH  OOBACHATH  XapakTep CMELICHUS
XMMHYECKOIO PAaBHOBECHUS! B 3aBHCHUMOCTH OT BHEUIHETO BO3JEHCTBUS

(npunuun Jle Hlatenbe)

OO6miast 1 HeOpraHu4ecKask XUMHs

2.1

2.2

CpopMHUpOBaHHOCT, YMEHHMI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHA JN. Menpeneesa u JIEMOHCTPUPOBATh ero
CUCTEeMATHU3HUPYIOMIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIIT

CpopMHUpPOBAaHHOCTH YMEHHUN XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX 3j1eMeHTOB 1—4 mepuonos Ilepuoanueckoit
cucrembl xumMuueckux dneMmeHToB J[.MI. MeHnneneeBa, HCHoib3ys
MOHATHS «S-, P-, O-27€KTPOHHBIE OpOUTAN», «IHEPreTUYECKHUE
YPOBHH»,  OOBSICHATH  3aKOHOMEPHOCTH  HW3MEHEHHUS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M MX COEAUHEHHUH IO MepuojaM WU rpymnmnam

[Tepuoanueckoit cucremsl xumMuueckux 31ueMeHToB .M. Menaeneesa

2.3

CdopmupoBaHHOCTh YMEHMH XapaKTepH30BaTh (OMMCHIBATH) 0OIIME
XUMHYECKHE CBOMCTBA HEOPTAHUYECKUX BEILIECTB PA3IMYHBIX KJIACCOB,
MOATBEPKAAaTh  CYLUIECTBOBAHME  T€HETUYECKOM  CBA3M  MEXKAY
HEOpraHMYECKHMU  BEHIeCTBAMM  C  [OMOUIbIO  ypaBHEHUN

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKuHﬁ

2.4

ChopmupoBaHHOCTH ~ YMEHUH  yCTaHaBIMBaTh  IMPUHAAIEKHOCTH
HEOpPraHMYECKHUX BELIECTB IO MX COCTaBy K ONPENEIEHHOMY Kiaccy
(rpymnme) coenuHEeHui (MPOCThIE BELIECTBA — METAJUIBI U HEMETAIIBI,

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

2.5

ChopMupoBaHHOCTh YMEHUH HCIIOJIB30BAaTh XMMUYECKYIO CHMBOJIUKY
JUIS  COCTaBlieHUS (OpMyJ BEIIECTB U YpPaBHEHHM XUMHYECKHUX

peaknuii, cuctematudeckyto HoMeHknarypy (IUPAC) u tpuBuanbHbIC




Ha3BaHUSA OT/ACJbHBIX HEOPraHUYeCKHX BelecTB (yrapHslii ras,
VIJIEKUCIIBIA Ta3, aMMHAK, Trami€Has W3BECTb, HErami€Has W3BECTb,

MUTHEBAs COJA, MUPUT U IPYTHE)

2.6

ChopMupoBaHHOCTh yYMEHUH XapaKTepu3oBaTh (OMHUCHIBATH) 0OOIIME
XMMHYECKHE CBOMCTBA HEOPIaHUYECKUX BEUIECTB PA3IMYHBIX KJIACCOB,
MNOATBEP)KAATh  CYIIECTBOBAHME  T'EHETHYECKOW  CBSI3M  MEXKIY
HEOPTaHMYECKUMH  BEIIECTBAMH  C  IOMOUIBIO  ypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.7

2.8

CdopmMupoBaHHOCTh YMEHUM MJIAHUPOBATh U BBIOJIHATH XUMUYECKUN
9KCHEPUMEHT (pa3joKeHue IEepoKCHAa BOJAOpPOJa B IMPUCYTCTBUU
KaTaJlu3aTopa, OIpPEIEICHUE CpeAbl PaCTBOPOB BELIECTB € ITOMOILBIO
YHUBEPCAJIBHOTO HWHAMKATOPA, BIHMSHHUE pA3IMYHBIX (PaKTOPOB Ha
CKOpPOCTb ~XMMMYECKOH peaklMM, peakuud HOHHOIo OOMEeHa,
KayeCTBEHHbIE PEaKLUU Ha Ccysb(dar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHMs, PELIEHHE DKCIEPUMEHTAJbHBIX 3a1ad II0 TeMaM
«Metamnel» n «HemeTannbl») B COOTBETCTBUU C IPAaBUJIAMU TEXHUKHU
0€30MaCHOCTH TpPH OOpAaIIeHWH C BEIIECTBAMH M JIAOOPATOPHBIM
000pyJI0BaHUEM; MIPEACTaBIATh pe3ynbTaThl XUMHYECKOIO
9KCHepuMeHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

peakiuii 1 GopMyJIMPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB

CdopmupoBaHHOCT, YMEHHI COONIOAATh TMpaBWiIa TOJTb30BAHUS
XUMUYECKON TOCYI0M M J1abOpaTOpHBIM O0OpYJAOBaHUEM, 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 IOJYYEHHUSI CEPHOMN
KHCIIOTBI, aMMHaKa, a Takke CPOPMUPOBAHHOCTb NMpEACTaBIECHUN 00
OoOIIMX HAy4yHBIX MPHUHIMIAX M  DKOJOTMYECKHX  Mpoliemax

XUMHYCCKOTO IMTPOU3BOJACTBA

XUMHUS U KU3HL. PacyéTrl

3.1

CpopMHUpPOBAHHOCTh TPENCTABICHUNH O XWMHUYECKOW COCTABIISIONMIEH
€CTECTBEHHOHAy4YHOW KapTHHBI MHpA, pOJIM XUMHH B TO3HAHUHU
SBJICHMA TPHUPOABI, B (OPMHPOBAHUM MBIIUICHUS W KYJIbTYPBI
JUYHOCTH, €€ (PYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOAMMOM st
pelieHusT TPAKTUYECKUX 3a7ad M IKOJOTHYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3/I0POBBIO U MIPUPOTHON cperie

3.2

CdhopMupoBaHHOCTD yMEHUHI KPUTHYECKH aHAIM3UPOBATh




3.3

XUMHYECKYIO I/IH(I)OpMaI_II/IIO, IoJIy4a€MYI0 H3 PpPa3HbIX HCTOYHHUKOB

(cpeacTBa MaccoBOM KOMMYHHMKAIUK, ceTh IHTEpHET U Ipyrue)

ChopmupoBaHHOCTE yMEHHI COONMIOJATh TIPAaBHIA JKOJIOTHYCCKU
1enecoo0pa3Horo MoBeleHUs B OBITY M TPYAOBOM NESATENILHOCTH B
LENSAX COXPaHEHUs CBOETO 3J0POBbsi U OKPYXKAIOMICH MNPUPOIHON

cpebl

3.4

3.5

Oco3HaBaTh OITIACHOCTb BO3ACKUCTBUS Ha JKUBBIC OpTraHHU3MbI
OHpeI[eJ'IéHHBIX B€IICCTB, ITOHMMAas CMBICJI ITIOKa3aTCIIA H,HK, IIOsACHATD
Ha IIpumMepax CIIOCOOBI YMCHBIICHUS U MPEAOTBPALICHUA UX BPCIAHOI'O

BOSHGﬁCTBHH Ha OpraHus3M 4CJIOBCKa

CdopmupoBaHHOCTH YMEHHH MPOBOAUTH BBIUMCIICHUS c
WCIIOIb30BAaHUEM TIOHSTHSI «MaccoBasi JOJsl BEIIEeCTBa B PacTBOPEY,
OOBEMHBIX OTHOIICHUM Ta30B NPH XUMHUYECKUX PEAKIUAX, MaCChI
BelecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wid 00bEMY OZHOTO M3 YYAaCTBYIOIIUX B pPEAKIHMHU BEIIECTB,
TETIOBOTO d((eKTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHHS MAacCChl

BCHICCTB, MMPEBPAILICHUA U COXPAHCHHUA SOHCPTHUU




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

1

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

11

1.2

[Ipenmer opraHnyeckod XHMMHUHU: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAYEHUE B
MOJYyYCHUU HOBBIX BEHIECTB M MaTepuasioB. Teopus CTPOEHHUS OPraHUYECKUX
coequHenniit A.M. BytnepoBa, €€ OCHOBHbBIE MOJIOKEHUS

CrtpykrypHble (OpMyIbl OpraHMYECKHX BemIecTB. ['oMonorus, wu3oMepus.
XuMH4ueckasi CBSI3b B OPraHUYECKUX COCAUMHEHUSX — OJWHAPHBIE U KpaTHbBIC

cs3u. [Ipencrasienne o KiaccuGpUKaIMM OPraHUIeCKIX BEIICCTB

1.3

Homenknatrypa opraHuyecKux COEIMHEHUHN (CHCTEeMaTHuYecKas) U TPUBUAIbHbIE

Ha3BaHUS BaKHEUIITNX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHM4CCKUX BCUICCTB

VYri1eBo10pObI

2.1

2.2

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

3aMCIICHUA U FOpeHI/IH), HaXOXJCHUC B IPUPOAL, ITOJTYYCHUEC U IIPUMCHCHUC

AIIKeHBI: COCTaB W CTPOCHUC, TOMOJIOTUYECKUI pAn. OTUJICH " MPpONUJIICH —
HpOCTCfII.HHG MMPEACTAaBUTCIN AJIKCHOB!: (I)I/I3I/ILIGCKI/IG 1 XUMHYECKHE CBOMCTBa
(peaKHI/II/I TUAPHUPOBAHUA, TAJIOTCHHUPOBAHUA, THUApATAWM, OKUCICHUA H

HOJ'II/IMepI/ISaHI/II/I), MOJIY4YCHHEC U IPUMCHCHUEC

2.3

2.4

Anxaguensl: Oyraauen-1,3 u MerunOyragueH-1,3: crTpoeHue, BaxHeiue
XMMHYECKHEe CBOMCTBa (peakuusi noiauMepusanun). IlogydyeHne cMHTETHUECKOTO

KayuyKa U PEe3HHbI

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHSI, TOMOJIOTHYECKUN Psil. ALETHIICH —
NPOCTEHIINKA TpeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHE, (QHU3UUECKUEe U
XUMHUYECKHE CBOWMCTBA (peakluy TUAPUPOBAHNUS, TAJIOT€HUPOBAHMSI, THIPATALIUH,

TOpPEHMsI ), TOJyYEeHUE U IPUMEHEHHE

2.5

Apenbl. beHzon: cocraB, cTpoeHue, (PU3HYECKHE W XHUMHYECKHE CBOWCTBA
(peakiuu rajJoreHMupoBaHusl U HUTPOBAHMUS ), IOJyYEHUE U TpUMeHeHue. Toyol:
cocTaB, CTpoeHue, (u3mUeckne ¥ XHUMHYECKHE CBOWCTBA  (peakiuu
raJIOTEHUPOBAHUSA WU HUTPOBaHUSA), MOJyYeHHE M TNpUMEHEHHe. TOKCHUYHOCTh
apeHoB. ['eHeTHdyeckasi CBsI3b MEXAY YIJIEBOJOPOJAMHU, MPUHAICKAIIMMHU K

Pa3JIMIHBIM KJIacCaM

2.6

[IpupoHbIE UICTOYHUKH YTIIEBOAOPOIOB. [IprpogHbIii ra3 v momyTHRIE HEPTIHBIE
ra3sl. Hegtp u e€ mpoucxoxnenue. CrnocoOsl nepepaboTKi HETU: MEPETOHKA,

KPEKUHT (TepMHUYECKUH, KaTanuTudyeckuil), nuponus. [IpoaykTsl mepepaboTku




He(pTH, UX TMPUMEHEHHE B IMPOMBIIUICHHOCTH ¥ B ObITy. KamMeHHBIH yromas u

MPOAYKTHI €To mepepaboTKu

Kucnoponcoaep:xaiiue opraHn4eckue CoeAMHEHNS

3.1

3.2

3.3

[IpenensHbIe OAHOATOMHBIE CIUPTHI. METaHOI U 3TAHOJ: CTPOCHUE, (PU3NIECKHE
U XUMHUYECKHE  CBOMCTBa  (peakUMd C  AKTUBHBIMH  MeETaJlJIaMH,
raJJOr€HOBOJIOPOJIaMH, T'OpPEHHe), MpUMeHeHHe. BolopojHble CBS3U MEXIY
MOJIEKYJIAMH CHUPTOB. J[eCTBUE METAHOJIA U DTAaHOJIA HAa OPraHU3M 4YEJIOBEKa.
MHOroaToMHbIC CIIUPTHL. ITWICHIJIUKOIb U TIUIEPUH: CTpOCHUE, (pU3ndecKue u
XMMHUYECKHE CBOMCTBa  (B3aUMOJAEWCTBHE CO  ILEIOYHBIMU  METaJJIaMH,
KayecTBEHHasl peakluss Ha MHOIOATOMHbIE cnupThl). [leificTBue Ha opraHusm

YCIOBCKaA. HpI/IMCHeHI/IC TIIMIOEepruHa U OTUJIICHITIUKOJIA

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

Tokcuunocts penona. [lpumenenue GpeHona
Anpaeruipl ¥ KeToHbl. DopMaIbACTHI, alleTAIBACTH: CTpOeHHE, (U3HICCKUE H
XUMHUYECKUE CBOMCTBA (PEaKlUM OKUCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC

peaKHI/II/I), MMOJIYYCHHUC U ITIPUMCHCHUC

3.4

OAHOOCHOBHBIE TpeAeabHbIE KapOOHOBBIE KHUCIOTh. MypaBbuHAs U YKCyCHast
KHUCJIOTBI: CTPOEHUE, (pU3NUeCKre U XMMUYECKHe CBOMCTBa (CBOICTBa, o0ImMe s
Kjlacca KHCJIOT, peakius JSTepuuKanuu), TI[OIy4eHHe U [pHUMEHEHHE.
CreapuHOBasi M OJICMHOBAsI KUCIIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX

KHCIOT. MbIjla KaK COJIM BBICIIHUX Kap6OHOBI)IX KHCJIOT, UX MOIOIICC HeﬁCTBHG

3.5

Crnoxxnbie 2(UpBl KaKk MPOU3BOJHBIE KApOOHOBBIX KUCIOT. ['MAPOIHM3 CIOXKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buosnornueckas poib

KHUPOB

3.6

VYraeBosl: cocTaB, KiacCU(UKAILUSA YIIeBOAOB (MOHO-, - M IOJIMCaXapubl).
I'moko3a — mpocTedmii MOHOCaxapuJ: OCOOEHHOCTH CTPOEHHS MOJICKYIIBI,
bu3ruecKre 1 XMMHUYECKHe CBOMCTBA (B3auMoeiicTBre ¢ ruapokcuaom meau(ll),
OKHUCJICHHE aMMHa4yHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHuUe,
OpOKeHHME TIIOKO3bl), HAaXOXJEHUE B MpPHUpOJE, MPUMEHEHUe, Ouosiornueckas
poiab. @otocuHTe3. PpyKTO3a KaK M30MEP TIIOKO03bl. Kpaxmai u nemnosno3a Kak
npupoaHble nojauMmepbl. CTpoeHHe KpaxMmana W LeToj03bl. Puznyeckue u

XUMHUYECKHE CBOICTBA Kpaxmaia (TUIPOIN3, KaUeCTBEHHAs! PEaKIHsl C HOJI0M)

A3oTCoIepKaIie OpraHunIecKiue COeTMHCHUS

4.1

AMUHOKHUCIIOTEl Kak amM(oOTepHble OpraHuyecKkue coequHeHus. dusznueckue u
XMMHUYECKHE CBOMCTBA aMMHOKHUCIOT (Ha MpUMepe INMIMHA). buojormueckoe

3HAa4YCHUEC aMHUHOKUCJIOT. HGHTI/IHBI

4.2

benkun kak INpUpPOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuynas,




BTOPUYHAS U TPETUYHAS CTPYKTypa OeNKoB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

TUApOJIN3, ACHaTypalus, KaYCCTBCHHBIC pCAaKIIMKU Ha Oenku

BricokoMouneKysipHbIE COEMHEHMS

5.1

5.2

11 KJIIACC

Kox

OCHOBHbIE TIOHATHUSI XUMHUU BBICOKOMOJICKYJISIDHBIX COCIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIINH, CPEIHSSI MOJIEKYIIIpHAs
Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJISPHBIX COCAUHEHHH —

noJIMmMepur3alAa U NOJUKOHICHCAIUA

OKCIIEpUMEHTAJIBHBIE METOJAbl M3YyYEHHUS BEIIECTB W HX HPEBPALICHUM:
O3HaKOMJIEHHE ¢ 00pa3liaMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O KaydyKa U pC3UHbL

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

11

TeopeTI/I‘leCKI/IC OCHOBBI XMMHHU

XuMudeckuil sneMeHT. AToM. SIapo aroma, U30TOMBL. DJIEKTPOHHAs 000JI0YKa.
DHepreTHYecKue YpOBHHU, MOAYPOBHU. ATOMHbBIE OpOUTaNH, S-, P-, U-371€eMEHTHI.
Oco0eHHOCTH pacTpeieieHs] SJIEKTPOHOB MO OpOUTAIsIM B aTOMaxX 3JIEMEHTOB

MEPBBIX YETHIPEX NMEPUOJO0B. DIIEKTPOHHAS KOH(UTYpalHs aTOMOB

1.2

[Iepnonnueckuit 3akoH u [leproanyeckas cucreMa XUMHYECKUX d1eMeHToB J[.1.
MenpeneeBa. Cps3p mnepuonnyeckoro 3akoHa U llepuonnueckoil cucTeMbl
xuMmuyeckux aeMeHToB .M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEpPHOCTH M3MEHEHHUS CBOWCTB XHMMHMUYECKHX DJIEMEHTOB U
o0Opa3yeMbIX MMM IPOCTBIX M CJIOXHBIX BEUIECTB IO TpyHnamM U IepHoJaM.

3HadeHUe NepUOANYCCKOr'0 3aKOHA B Pa3BUTHU HAYKU

13

14

1.5

Ctpoenne BemniecTBa. XHMHUYECKas CBS3b. BHIBI XHUMHUYECKOW  CBS3H
(koBaJleHTHAs HEMOJSpHas W TOJSpHAs, HWOHHAs, MeTauinueckas). VoHBI:
KaTUOHBI U aHUOHBI. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHUYECKON CBSI3U

(oOMeHHBIN U TOHOPHO-aKLIENTOPHBIN). BogopoaHast cBs3b
BanenTHOCTb. DNeKTpoOTpHUIIATETLHOCTh. CTENEHb OKUCICHUS

BemecTBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTBA. THUMbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA
BEIIECTB OT THUIA KPUCTAIMYECKOM pem€rku. lloHsTHe o aucnepcHbIX
cucreMax. VcTuHHBIE M KOJIIOMIHBIE pacTBOpBL. MaccoBast 1oyl BelllecTBa B

pactBope

1.6

Knaccudukanus Heoprannyeckux coenneHnit. Homenknarypa HeopraHuueckux

BEILIECTB




1.7

Xumuueckass — peakuus.  Kimaccudukanms — XMMHUYECKHX — peakiuid B
HEOpPraHMYECKON U OPraHUYECKOM XMMHM. 3aKOH COXPAHEHHs MacChl BEILECTB,

3aKOH COXpaHCHU U IMPEBPAILICHUA SHEPTIUU ITPU XUMHUYECKNX PCAKIIHAX

1.8

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pa3IUnYHbIX (PAKTOPOB

1.9

1.10

1.11

Obpatumble peakiuu. XUMHYeCKoe paBHOBecue. DakTOphl, BIUSIONIME Ha

coCTOsiIHUE XUMHU4eckoro pasHoBecus. [Tpunnun Jle [llatense

DnekTponuTrueckas aucconuanus. CuiabHbIe M cladble 2yeKTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCIIAs, HEUTpalIbHAas, IIeJI0UHast. Peakiiuym nOHHOTO

oOMeHa
OKHCIUTEITEHO-BOCCTAHOBUTEIIHHBIC PEAKITHH

Heoprannueckas xumus

2.1

2.2

Hewmeramnsl. [lonoxxenne HemeramwioB B [lepuogudeckoi cucreMe XMMHUYECKUX
anementoB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpoeHHS aToMOB. Dusnyeckue
CBOWCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAJUIOB (Ha IpUMEpPEe KUCIOPOAa, CEpHl,
dbocdopa u yraepoaa)

XUMHUYECKHE CBOMCTBA BaXHEWIIMX HEMETAIJIOB (TalOreHOB, CEepbl, a30Ta,
dochopa, yriepoma W KpEeMHHUS) U HUX  COCAMHEHUH  (OKCHJOB,
KHCIIOPOJICOICPKAILIMX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHuil). IlpumeHnenue

Ba)KHEHUIIIMX HEMETAIIOB U UX COCTUHEHUI

2.3

2.4

Meramnbl. Ilonoxenne meramwioB B Ileprognmdeckoil cUCTEME XMMHYECKUX
anemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3IIEKTPOHHBIX 000JI0UYEK
aToMoB MeTtasioB. Obune ¢pusznyeckue cBoiicTBa MetamioB. CIiiaBbl METAJIOB.

DNEKTPOXUMHUYECKUN Psil HAIPSHKEHUH METalJIOB
XUMUYECKHE CBOWCTBA BaXXHEHIIMX METAIOB (HATpUM, Kajuil, KallbLIUH,
MarHui, aJlOMUHUN, ITUHK, XpOM, JKeJie30, MeIb) U WX coeauHeHui. OOmme

CroCcOOBI MOTyYeHUs MeTaJIIOB. [I[puMeHeHe METAIIIOB B OBITY 1 TEXHHUKE

2.5

I'emeTnueckas CBSI3b HCOPTaHNYCCKUX BCUICCTB, NPHUHAMICKAINUX K PA3IMYHBIM

Kj1acCcaM

XUMUS U )KU3Hb

3.1

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

BEIIIECTB U XUMUYECKHUX PEAKITUNA

3.2

[IpencraBnenus o0 OOIIMX HAYYHBIX MPUHLUIAX MPOMBINUIEHHOTO MOTYYEHUS
BOXHEHIIMX BelecTB. YenoBeK B MHUpPE BEHIECTB MU MATEPHAJIOB: BaKHEUIIME
CTPOUTEIBHBIE MaTepHajbl, KOHCTPYKIIMOHHBIC MaTepUajbl, KPACKH, CTEKJIO,
KepaMHKa, MaTepHallbl JJIg SJCKTPOHUKH, HAHOMATepHUaJlbl, OPTraHMYECKUE U

MUHepaJbHbIE yI00pEeHUs




Xumusi W 3J0pOBbE YeEJIOBEKAa: IMpaBWja MCIOJIb30BAHUSA JIEKAPCTBEHHBIX
3.3 MpernapaToB, MpaBuia 6€30MacHOT0 UCTIOIb30BaHUS MPEMapaToB OBITOBOM XUMUN

B HOBCCI[HCBHOﬁ KHN3HU



ITPOBEPAEMBIE HA EI'D IO XUMUHU TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHOM IMPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBAHUA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBI CPeIHEro 00111ero
o0pa3oBaHus

1

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECKHX 3HaHHfI, KOTOpas BKIIHOYACT:

11

OCHOBOIIOJIAraloNIMe MOHATHS (XMMHUYECKUI 3JIEMEHT, aTOM, M30TOIIbI,
ANIEKTPOHHAsS 000JI0YKa aTOMa, S-, p-, 0-3EeKTPOHHBIC OPOHUTAIIH ATOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHME aroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, ANIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XUMHYECKas CBA3b (O- U TW-CBSI3b, KpaTHbIE CBA3M), THOpUAM3ALUSA
aTOMHBIX OpOuTaNIel, KpHCTalJIMYecKas peweéTka, Mojb, MOJIApHas
Macca, MOJSpHbIH O00BEM, MOJSApHAs KOHILEHTpalUs, pPacTBOPbI
(MCTUHHBIE, AMCIEPCHBIE CHUCTEMBI), KPUCTAJUIOTUIPATHI, YIIIEPOHBIN
ckeseT, (YHKUMOHANbHAs TpyNNa, pajuKal, U30MEpbl, CTPYKTypHas
¢dopmyna,  u3zomepus  (CTpyKTypHas, Treomerpuueckas  (umc-,
TPaHCU30MEPHSI), TOMOJIOTUYECKHI psA, TOMOJIOTH, YIJIEBOJIOPO/bI,
KHCIIOPOJI- M a30TCOJEpKAllUe COCAUHEHMs, OMOJIOrMYeCKd aKTHBHBIE
BellecTBa (YIIeBOIbI, JKUPBI, OCIKHN), MOHOMED, TOJIUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCTUHEHHUS, KPEKUHT, pUGOPMHUHT, THITbI
XUMHUYECKUX PpEeaKUUid (OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE, HK30- U
SHAOTEPMHUUYECKHE, PEaKIIMM MOHHOIO OOMEHa, TOMO- U T'€TE€pPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEIIEKTPOJIMTHI,
ANEKTPOJINTUYECKAs AUCCOLUALINS, CTENIEHb IUCCOLMALNN, OKUCIIUTED,
BOCCTAaHOBUTENb, O3JEKTPOJIU3, CKOPOCTb XUMHUYECKOW peakiuw,

XUMUYECKOE PABHOBECHE)

1.2

TEOPUH U 3aKOHBI (TEOPHS XUMHUYECKOTO CTPOCHHUS OPTraHUYECKUX
BemiectB A.M. BytnepoBa, Teopus >IEKTPOTUTHUECKON TUCCOLMAIUH,
[lepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3BIK XWMHH, MHUPOBO33PEHUYECKHUE
3HAHUS, JIeKAIUEe B OCHOBE MOHUMAHMS MPUYMHHOCTH U CHCTEMHOCTH
XMMHYECKUX SBJIECHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAIMOJIEKYJISIPHOM YPOBHSIX

1.3

NpCACTABICHUA (6] MEXaHU3Max XUMHNYCCKHUX peaKHHﬁ,
TCPMOANHAMHUYCCKUX u KHHCTHYCCKHX 3aKOHOMCPHOCTSX Hnux

IIPOTCKAHUA, O XUMHUYCCKOM PAaBHOBCCHHU, JUCIICPCHBIX CUCTEMax
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(baKTOJ'IOl"I/I‘IeCKI/Ie CBCIACHUA O CBOﬁCTBaX, COoCTaBC, IIOJIYYCHHH H




0€30IaCHOM  HCIIOJIb30BAaHUHM  BAKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEIIECTB B OBITY M MNPAKTHUYECKOW JESATEIHHOCTH

YECJI0BCKa

1.5

2.1

o0mIye HaydHbIe MPUHIMIBI XMMHUYECKOTO MPOU3BOACTBA (HA MpUMEpe
MPOU3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, MeETaHoJa, IMepepaboTKu
HedTH)

ChopMUpOBaHHOCTh YMEHUH BBISBIISTH:

XapaKTCPHbIC IIPpU3HAKK W  B3aWMOCBA3b  HM3YUCHHBIX HOHXTHﬁ,
MNPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IPHU OIIMCAHHWU CTPOCHUA H

CBOMCTB HEOPraHUYECKNX U OPraHUYECKUX BELIECTB U UX MPEBPALICHUI

2.2

B3aUMOCBSA3b XUMHUYECKUX 3HAHUM C TOHATUSIMH M TIPEJICTABICHUSIMH
JIPYTUX MPEAMETOB Jyisi 00Jiee OCO3HAHHOTO TMOHUMAaHUSI U OOBICHEHUS

CYIIHOCTHU MATCPUAIIBHOT'O €ANHCTBA MUPa

3.1

Cq)OpMI/IpOBaHHOCTb YMCHU: UCIIOJIB30BATh:

HaMMCHOBaHUA XHMHYCCKHX COCI[I/IHGHI/II‘/‘I MCKAYHAPOAHOI'O COrO3a
TeOpCTH‘ICCKOﬁ nu HpHKHaHHOﬁ XUMHUU W TPUBHUAJIBHBIC HAa3BAHHA
BCIICCTB, OTHOCAINIUXCA K H3YUYCHHBIM KjJacCaM OpPraHu4Y€CKUux H

HEOPraHWYECKUX COCIMHEHUN

3.2

4.1

4.2

4.3

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

U CKEJIeTHBIX) (POPMYII OPraHUYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HEOPraHWYeCKUe BEIEeCTBa, CAMOCTOSITEIbHO BBIOMPATh OCHOBAaHUS U
KPUTEPUU [T KITaCCU(PUKAITIH N3y4aeMbIX XUMUYECKUX O0bEKTOB
OpraHMYecKHe BEIIECTBA, CAMOCTOSATENILHO BHIOMpAaTh OCHOBAaHUS U
KpUTEPHUH JUTS KJIacCU(PUKAINU U3yIaeMbIX XUMUIECKUX 0OBEKTOB
M0 Pa3IUYHBIM TpPU3HAKaM (YUCIY U COCTaBY PEArUPYIOIIMX BEIIECTB,
TErIOBOMY  3(PQEKTy peakiu, W3MEHEHUIO CTENeHEeW OKHCICHUS

AJIEMEHTOB, 0OPATUMOCTH PEAKIINHY, YIACTHIO KaTaIru3aTopa)

ChopMHUpPOBAaHHOCTh YMEHHsSI XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUHM) W HOHOB
XUMHUYECKUX 371eMeHTOB 1 — 4 nepuonaos llepuoauyeckoit cucremsr [1.1.
MeHeneeBa 1 UX BaJE€HTHBIC BO3MOKHOCTH, MCTIONB3Ys MOHATHUSA S-, p-,

d-37eKTpOHHbBIC OPOUTAITH, SHEPTETUICCKUE YPOBHU

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

IIEpUOJAM U I'PYIIIaM




ChopMUpOBaHHOCTE YMEHHSI COCTAaBISITH YPABHCHHS] XUMHUYECKUX

peaKkUuil U pacKpbIBaTh UX CYLIIHOCTb:

7.1

OKHCIHNTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKnHﬁ MMOoCpCACTBOM COCTABJICHUA

ANEKTPOHHOIO OajlaHca 3TUX peakLuit

1.2

7.3

8.1

8.2
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YpaBHEHUsI pEaKUMil pa3IMYHbIX THUIIOB; TOJHBIE M COKpAIIEHHBIE
ypaBHEHHUS peakuii HOHHOTO 0OMEeHa, YYUTHIBAsl YCIOBUS, IIPH KOTOPBIX
9TH peaklUy UAYT J10 KOHIIA

peakuuii TUAPONN3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)
ChopmupoBaHHOCTH YMEHHUS MOATBEPHKIATh:

Ha KOHKDETHBIX IIpUMEpPax XapakTep 3aBUCHUMOCTH PEAKLIUOHHOMN
CIOCOOHOCTH OPraHMYECKHUX COCOUHEHWH OT KpPAaTHOCTH W THUMA
KOBAJICHTHOM CBSI3M (OG- U T-CBSI3H), B3aUMHOTO BJIMSIHUS aTOMOB U I'PYIIIT
aTOMOB B MOJIEKYJIaX, a TAK)KE OT 0COOEHHOCTEH peann3aliy pa3inyHbIX

MCXAaHU3MOB IIPOTCKAHUA peaKI_II/Iﬁ

XapaKTCPHBIC XHUMHUUYCCKUC CBOMCTBaA BCIICCTB COOTBCTCTBYHOIIUMU

OKCIICPUMCHTAMU U 3alTUCAMU ypaBHeHI/Iﬁ XUMHYCCKUX peaKuHﬁ

ChopMupOBaHHOCTh yYMEHHUS XapaKTepU30BaThb COCTaB M BaKHeHIIHe
CBOMCTBAa BEIIECTB, MPUHAIISKAUMX K ONpeAeNEéHHbIM KiaccaM U
rpynmnaM coeIMHeHUN (IIPOCThIE BEIECTBA, OKCU/bI, TUAPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, IPOCThIE FPUPHI, CIUPTHI, (HEHOIIBI, ANTbIAECTH/IbI, KETOHBI,
KapOOHOBBIE KHCJIOTBI, CIIOKHBIE 3(UPbI, XUPBI, YTJIEBOJbI, AMHUHBI,
aMUHOKHCIIOTBI, OETIKN)

ChopMUpOBaHHOCTb yMEHHUS TPOBOAUTH pPACUEThHl MO XHUMHUYECKHM
dbopMyliaM U YpaBHEHMSIM XHUMHUYECKHX PpEaKIMi C HCIOJIb30BaHUEM

(bu3NYECKUX BEJIUYMH:

10.1

10.2
10.3
10.4

Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIMH, €CIM OJTHO
W3 UCXOJHBIX BEMIECTB JIaHO B BUJIE PACTBOpA C ONPEECTEHHON MaCCOBOM

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

00BEMHBIX OTHOLLIEHUI T'a30B

10.5

0 HAXOXKJICHUIO XMMUYECKOH (pOPMYIIbI BELECTBA

11

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

OTU 3HaHHUA IPU SKCICPUMCHTAJIBHOM HMCCICIOBAHUM BCHICCTB M IJIA




OOBACHEHUS XHUMHYECKUX SIBJICHPlﬁ, HMCIOUX MCCTO B IIPpUPOIC,

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

12

ChopMupoBaHHOCT yMEHHS TPUMEHSTH (KMCIOJB30BATh) 3HAHUS O
COCTaB€ M CBOMCTBAX BEIIECTB JUIsI OSKCIEPUMEHTAILHON MPOBEPKHU
TUIIOTEe3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH TMPOTEKaHUS XHUMHUYECKUX
peakiuii ¥ TPOTHO3UPOBAHUA BO3MOKHOCTEH HX OCYILECTBIICHUS;
CUCTEMHBIC XUMHUYECKHUE 3HAHWS JUII OOBSICHEHUS WM IMPOTHO3WPOBAHUS
SIBJICHUM, MMEIOIIUX €CTECTBEHHOHAYUYHYIO MPHUPOAY; sl MPUHATHSA

IPaMOTHBIX pPEIIeHUH MPOOJIeM B CUTYaIUsIX, CBSI3aHHBIX C XUMHUEH

13

14

15

ChopMupoBaHHOCTb YMEHHUS IUIAHUPOBATh M IMPOBOAUTH XUMHUYECKHIM
OKCIIEPUMEHT (MOJY4YE€HHE M M3y4YEHUE CBOMCTB HEOPraHHMYECKHX U
OpPTaHUYECKUX BEIIECTB, KAUECTBEHHBIC pEAKLIUU  YTICBOAOPOIOB
Pa3IMYHBIX KJIACCOB M KHCIOPOJCOACPIKAIIMX OPraHMYECKUX BEIIECTB,
pelIeHne  SKCHepUMEHTAJIbHBIX  337a4 [0  PacllO3HABAHHIO
HEOPraHWYeCKUX M OPraHUYECKHX BEIIECTB) C COOJIOACHHEM IPaBHII
Oe3omacHOro  oOpamieHuss ¢ BemecTBaMH H  JabOpaTOpPHBIM
obopynoBanueM; (HOpMyIHPOBaTh LEIN UCCIEI0BAHUS; NPEJICTABIATH B
pa3nuyHOM (opMme pe3ynbTaThl HSKCHEPUMEHTa, aHAJIU3UPOBaTh U

OLCHUBAThb UX NOCTOBCPHOCTDH

ChopMupoBaHHOCTh YMEHHSI OCYIIECTBISTH I€I€HANPABICHHBIM MOUCK
XUMHYECKON MH(POPMAIIUY B PA3IMYHBIX UCTOYHHUKAX (HaydyHas ¥ y4eOHO-
Hay4Has JUTepaTypa, CpeJCTBa MacCoBOM nHpopmManuu, ceTh aTepHeT 1
IpyTHUe), KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HMH(OpPMAIHIO,
nepepadaTbiBaTh €€ U HCIONB30BaTh B COOTBETCTBUU C IOCTAaBICHHOMN
yueOHOIl 3aaueit

ChopMupoBaHHOCT ~ yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH |
OIICHMBAaTh HMH(OPMAIMIO C TIO3UIMA SKOJOTUYECKOW OEe30macHOCTH
TIOCIICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JEATEIILHOCTH YEIIOBEKa,
CBSI3aHHOW C TiepepadOTKON BemecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSI HA  JKUBbIE  OpraHU3MbI
OmpeAeNEHHBIX BEIIECTB, IMOHUMAs CMBICI TIIOKa3aTelsl MpeaesbHOM
JOMYCTUMOW ~KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBILIEHUS U NPEJOTBPALICHHS X BPEIHOTO BO3ACHCTBHS HA OPraHU3M

YCJIOBCKaA




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMBIX HA EI'D 110

XM
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Teopernueckne OCHOBbI XUMHUH
Crpoenue BemectBa. CoBpeMeHHas MOJEib CTpoeHus atoma. Pacnpenenenue
JNIEKTPOHOB 10 JHEPreTHYECKUM ypoBHsAM. Kiaccupukanus XUMHYECKHX
11 aneMeHToB. OCOOEHHOCTH CTPOEHHS SHEPTETUUECKUX YPOBHEN atoMoB (S-, p-, d-
aneMeHToB). OCHOBHOE U BO30YXKIEHHOE COCTOSHHUS aTOMOB. OJIEKTPOHHAs
KoH(uUrypanus aroma. BareHTHbIE 2JIEKTPOHBI
[lepuonnueckas cucreMa xumuyeckux dnemeHtoB M. Menzeneesa.
Ousnueckuit cmbicn [lepuoanmueckoro 3akona .M. MenneneeBa. [Ipuunnbl u
1.2 3aKOHOMEPHOCTH M3MEHEHHMs CBOMCTB DJIEMEHTOB M HUX COEIUHEHMH IO
epuoJaM U TIpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOWCTB IPOCTBIX
BEILIECTB, BOJOPOAHBIX COCTMHEHU, BBICIIUX OKCUAOB U THIPOKCHUIOB
1.3 BanentHocts. DnekrpoorpunareabHOCTh. CTENEHb OKUCIECHUS
Buner xumuueckoi cBs3M (KOBaJeHTHAsI, HOHHAsI, METALTNYecKasi, BOJOPOIHAs)
14 Y MEXaHU3MBI €€ 00pa3oBaHus. MeXMOJIEKyIsIpHbIC B3auMoieiicTBUA. BemecTra
' MOJICKYJIIPHOTO M HEMOJICKYJISIPHOTO CTPOEHHUSA. THMBl KPUCTAIUTMYECKUX
pemETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAINIMYECKON PEIIETKI
15 Xumunyeckas — peakuus.  Knaccuduxamuss — XMMHMUYECKMX — peaklMil B
' HEOPraHUYeCKOW U OPraHUYECKON XUMHH. 3aKOH COXPAaHEHHS MacChl BEILIECTB
1.6 CkopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3UYHbIX (PAKTOPOB
1.7 TemnoBsie A hekTh XUMUYECKUX peakiuil. TepMoxumMuueckue ypaBHEeHUs
18 OOpatumbie peakiuu. XUMHUYECKOe paBHOBecue. DaKTOphI, BIUSIONIUE Ha
' coctosiHre xuMuueckoro pasHosecus. [Ipunnun Jle [llarense
OnexTponutuueckas auccoruanus. CunbHble U cinabbie dmekTponuthl. Cpena
1.9 BOJHBIX PACTBOPOB BEIIECTB: KHCIas, HEUTpajbHas, IienouHas. CTeneHb
JTucconuanuu. Peakiuy HOHHOTO 0OMeHa
110 IMaaponus coneit. MornHoe nmpousBeneHue Boabl. Bomopoauerit mokazatens (pH)
' pacTBopa
CriocoObI BeIpaXKeHHST KOHIIEHTPAIIMK PACTBOPOB: MaccoBasi A0JIs1 paCTBOPEHHOTO
111 BEIECTBA, MOJIApHAs KOHIEHTpamnus. HachlllleHHble W HEHACHIIECHHbIE
pacTBOpbI, pacTBOpUMOCTh. Kpucramnoruaparsl
112 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. [loBegeHne BemecTB B cpenax c
' pa3HbIM 3HaueHueM PH. MeTo bl AIeKTpoOHHOTO OanaHca
113 DIIEeKTPOIIN3 PACTBOPOB U PACILIABOB COJICH




OCHOBBI HEOPTAHMYECKON XUMUU

2.1

Knaccudukanus Heoprannueckux coeanHeHuil. Homenkiarypa HeopraHM4ecKux

BCIICCTB

2.2

2.3

2.4

2.5

XUMUYECKHUE CBOMCTBA BAXHEHIIMX METAJIOB (HATpUM, Kanui, KajabLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKelie30, MeIb) U HUX coenuHeHmid. OOmue
CHOCOOBI TOJTYyYEHUS] METAIOB

XUMUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIJIOB (TaJOr€HOB, CEpbI, a30Ta,
dbochopa, yrimeponsa M KpEeMHHs) HW = HMX  COCAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnueckast CBSI3b HEOPraHUYECKHUX BEILIECTB, IPUHAMICKANIUX K PA3ITHUHBIM
KJ1accam

WnenTudukaiys HeOpraHu4eckux coequHeHnii. KauecTBeHHbIe peakiny Ha

HCOPraHN4YCCKUC BCIICCTBA U NOHBI

OCHOBBI OPTraHNUYECKON XUMUU

3.1

OCHOBHEBIE IIOJIOKCHU A TCOpHUU XUMHUYECCKOT'O CTPOCHUA OpTraHu4YCCKUX
coequHeHnii A.M. bytnepoBa. YriepoaHblii CKelIeT OpraHU4eCKOW MOJIEKYIIBI.
KpatHocTh Xumuueckoil cBsi3u. S- M P-CBs3U. SP3-, SP2-, SP-rHOpHAM3AIIH
opOuTasneil aToMOB yriiepo/ia. 3aBHCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO

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

3.2

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanoHHble 3 dEKTs

3aMECTUTEIIEN

3.3

[IpencraBinenre o KiaccUpUKalMKM oOpraHuyeckux BemecTB. HomeHkiarypa
OpPraHMYECKUX COEIMHEHUHN (cucTeMaruyeckas) W TpPUBUAIbHBIE Ha3BaHUS

BaYKHEHIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPIraHUYCCKUX BCIICCTB

3.4

3.5

CBO6OI[HOpaHHKaHBHBIﬁ M HOHHBIH MEXaHU3MBI pCaknuu. Ilonsatue o

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

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

pa3MepoMm 1uKIiIa. Peakiuy npucoeIMHEHUs U PaauKaIbHOTO 3aMEIEHUS

3.6

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIIMM MPUCOCAMHEHUS (TajoreHupOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOT€HUPOBAHNUE, TUApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3anuu. [IpoMbInieHHbIe W Ta0OPAaTOPHBIE CIIOCOOBI  MONYyYEHUS

AJIKCHOB

3.7

AnkanueHsl. XHMMHUYECKHE CBOMCTBA QIKAJUEHOB: PEAKUUHU TMPUCOCAUHEHUS
(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojumepusauuu. [lomyuenue

aJIKaJJUECHOB




3.8

3.9

3.10

AnkuHbl. XMMUYECKHE CBOMCTBA: PEAKIIMM IMPHUCOEAUHEHHUS (TaJIOT€HUPOBAHUE,
THJIPUPOBAHUE, THApATAIUs, THAPOTAJIOTCHHUPOBAHUE) KAaK CIOCO0 IMOTyYeHHS
MOJIMMEPOB M JPYIMX IHOJIE3HBIX MPOAYKTOB. Peakuum 3amemienus. ['opeHue
aleTUIeHa KaK HCTOYHUK BBICOKOTEMIIEPATYPHOI'O TUIAMEHHM ISl CBAPKU U PE3KU

MCTAaJlJIOB. HpI/IMeHCHI/Ie allCTHJICHA

Apenbl. XuUMHYECKHE CBOWMCTBa O€H307la: pEaKUUU  dBJIEKTPO(UIHLHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oma.
Oco0OeHHOCTH XMMHYECKUX CBOMCTB crupoiya. [lonumepusauus cTHpoa.

Crioco05b1 MOJIYYCHHA U IPUMCHCHUC apOMATUUCCKUX YITIECBOAOPOJ0B

Couptel. [lpenenbHble OJHOATOMHBIE CHUPTBHL. XHUMHUYECKHE CBOMCTBA:
B3aMMOJICHICTBME C  HAaTpUeM KaK  CIOCO0  YCTAaHOBJIICHHS — HAJMYUS
TUIPOKCOTPYHIBI, €  TaJOreHOBOAOPOJAMH  KaKk  CIOCOO  MOJydyeHUus
pacTBOpuUTelNel, BHYTPU- U MEXKMOJICKYJISIpHAs IeruapaTanus. Peakius ropeHus.
[Tonydyenue »sTaHoNa: peakuuss OpPOKEHUS TIIOKO3bl, TUApATAIUS STHICHA.
OTUJICHTJIMKOJIb M TIUIEPUH KaK MPEACTABUTEIM MPEETbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

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

HaTpus, Opomom). [lonyuenue genomna

3.12

Anpaeruapl. XMUMUYECKUE CBOICTBA NpPENENbHBIX albJIETHI0B: THAPUPOBAHUE;
KayeCTBEHHbIE pEeaKIUU Ha KapOOHWIbHYIO Tpynmny (peakiusi «cepedpsHOro
3epKanay, B3auMoencTaue ¢ ruapokcuaom meau (11). IMomyuenue npenenbHbIX
abJIETUJIOB: OKHMCIIEHHWE CHOUPTOB, THApaTanus aleTwieHa. AIIeTOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTu pC€aKkun OKUCIICHUS allCTOHA

3.13

3.14

KapOoHoBBIE KHCIOTHI. XWMHYECKHE CBOMCTBA MPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MypPaBbUHOM KUCIIOTHI.
[Tonydyenue mpenenpbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIICHUE
AJIKaHOB, AJIKEHOB, MEPBUYHBIX CHUPTOB, aJbJErHAOB. BrIcuine npenenbHbIE U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Cnoxuple »¢upsl u kupbl. CrnocoObl TOMYyYEHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peakuuu sTepupukanmu. llpuMeHeHue CcIOXHBIX 3QHUPOB B
NUIIEBOM M map(roMepHON NPOMBIIIIEHHOCTU. JKHUpBI Kak CIOXKHBIE I(PHUPHI
IJIMIEpUHa U BBICIIMX KapOOHOBBIX KHUCIOT. XHMHUYECKHE CBONCTBA >KHPOB:
TMJIpUPOBaHUE, OKUCIIEHHE. [MIponu3, WM OMBUIEHHE, XUPOB Kak CHOco0
MIPOMBIIIJICHHOTO TIOJIYYCHHS COJICH BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIM BBICHINX Kap60HOBI:IX KHCIIOT

3.15

XUMUYECKHE CBOMCTBA TJIIOKO3bl: pPEAKIUH C Yy4YyacTHEM CIHUPTOBBIX U

aJIBJICTUAHON TPYII M MOJIOUHOKHCIoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€




3.16

3HAUEHHUE B KU3ZHEIEATEIBHOCTH opranu3Ma. Jucaxapuapl: caxaposa, MaiabTo3a.
BoccranaBnuBaromuye M HEBOCCTaHABIMBAIOIIME Jucaxapuabl. ['maponus
nucaxapunoB. [lonucaxapuasl: kpaxmai, riaukoreH. CTpoeHHE MaKpOMOJIEKYI
Kpaxmaja, [JIMKOTeHa W IeJUTioo3bl. (Pu3nyeckue CBOMCTBA Kpaxmaia u
LEJUTI0NI03bl.  XMUMHMUYECKHE CBOWCTBA KpaxMmaia: TIHMApOJU3, KauyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA IIEJUIHOJIO3bl: THMAPOJINU3, MOIYYEHHE
s¢upoB uemwtono3bl. lloHATHE 00 MCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

aIeTaTHBIN MIETK)

AMUHBI. AMHMHBI KaK OpPraHU4E€CKUE OCHOBAHHUS: PEAKLUUU C BOJOW, KUCIOTAMHU,
peakuusi TOpeHHs. AHUIMH Kak NPEeACTaBUTENIb apOMATUYECKHMX aMHUHOB.
XUMHYECKHE CBOMCTBA aHUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMHu, OpOMHOI
BOJIOM, okucieHue. [lomydyeHue aMHHOB QJIKWJIMPOBAHHEM aMMHakKa |

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YIJIECBOAOPOAOB

3.17

AMHUHOKUCIOTBI U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coeauHeHusi. OCHOBHBIE AMHUHOKHCIOTBI, oOpasyroomue Oenku. XUMHUYecKHue
CBOMCTBa OEJIKOB: TUMAPOJIN3, JEHATYypalus, KauyeCTBEHHbIE (LIBETHBIE) PEAKIUU

Ha OeJKu

3.18

3.19

3.20

4.1

CrpoeHue u CTPYKTypa IOJMMEPOB. 3aBUCHMOCTb CBOMCTB HOJMMEPOB OT
cTpoeHHus: MouieKyld. OCHOBHBIE CIIOCOOBI TOJYYEHUS BBICOKOMOJEKYISPHBIX
COEAMHEHUI: peakuuyu MOoJIMMEepHU3alliid U NoJduKoHJeHcaruu. Kinaccudukarus

BOJIOKOH

I/I,I[eHTI/I(I)I/IKaI_[I/IH OpTaHUYCCKUX coenuHeHun. Penenue OKCIICPUMCHTAJIBHBIX

3a7a4 Ha pacro3HABAaHUE OPraHUYECKUX BEILIECTB
I'eneTnueckas cBsI3b MEK]y KJIaCCAMU OPTaHUYECKUX COCTMHEHUN
XUMHUS U KU3Hb

Xumus B moBcenHeBHOM xu3Hu. [IpaBuna OGe3zomacHOl paboOTBl C €IKUMH,

TOpHOYMMU U TOKCHUYHBIMHA BC€UICCTBAMU, 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 MOMYTHBIA HeTAHOM
rasbl, UX COCTaB M ucnoib3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTIIEBOIOPOJIOB)

XuMHUSLT U DKOJNOTUsl. XUMHUYECKOE 3arpsi3HEHUE OKpPYXKAlolled Cpenbl U €ro
nocnenctBus. Oxpana ruapocdepsl, MoYBbl, arMocdepsl, GIopsl U GayHBl OT
XUMHUYECKOro 3arpsisHeHus. IIpoOimema OTXOJOB M MOOOYHBIX MPOIYKTOB.

AHLTepHaTI/IBHLIC HNCTOYHHKH SHCPIruu

4.4

O6HII/I6 MNpEACTABICHUA O IMPOMBINIJICHHBIX crocobax MMOJIYYCHHA XHUMHUYCCKHX

BEUIECTB (HA MpUMeEpe IMPOU3BOJCTBA aMMMaKa, CEpHOM KucioTel). U€pHas u




OBCTHAsA MCTAJTYpTHs. Crekio u CUJIMKaTHas MPOMBIIIJICHHOCTD.

[Ipomblnennass ~ opranuueckas  xumus.  Cplpp€ 118 OpraHM4ecKoin

MIPOMBIIIJICHHOCTH
5 Tunsl pacu€THBIX 33724
51 Pacuérbl Mmacchl BemiecTBa Uil 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
' BElIEeCTBa, Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIUX B PEAKIIMU BEUIECTB
5.2 Pacuérel TerioBoro a¢dexra peakiun
5.3 Pacuérbl 00BEMHBIX OTHOILIEHUI ra30B MPU XMMHUECKUX PEaKIIMIX
5.4 Pacuérer maccsl (00bEMa, KOTMUECTBA BEIIECTBA) MIPOAYKTOB PEAKIIHH, €CIIH
' OJIHO W3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH)
55 Pacuérel MmaccoBoit winm 00BEMHON JOIM BBIXO/1A MPOAYKTA PEAKIIMH OT
' TEOPETUYECKH BO3MOYKHOTO
Pacuérbr maccnl (00bE€Ma, KOTMUECTBA BEIIECTBA) MPOAYKTA PEAKIUH, €CIIH OJHO U3
5.6 BemiecTB HaHO B BUJIE PACTBOPA C ONPEAEIEHHON MACCOBOM J0JI€H paCTBOPEHHOTO
BelIeCTBa
5.7 Pacué€rbl ¢ ncrosnb30BaHUEM MOHITHH «MaccoBas JOJS», «MOJISIpHas
" KOHICHTPALHS, «PACTBOPUMOCTEY
Haxoxnaenue MonekynspHOil (popMysibl OpraHMUECKOIo BEIIECTBA 110 €ro MIIOTHOCTH
5.8

1 MAaCCOBBIM J0JISIM 3JICMCHTOB, BXOAAIIHUX B €0 COCTaB, UJIH 110 IPOAYKTaAM

CTOpaHHUs







TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpaMMblI Bcero o0pa3oBare/ibHbIE
padoThI padoTsbI
pecypcsbl
Paszgea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Htoro no pazneny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHble yraeBoAOPOABI — aJKAHbI 2
59 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 1
' QJIKaINEHBI, AJTKUHBI
2.3 ApoMaTn4ecKue yrieBoioposl 2
54 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
' UX mepepaboTka
Hroro no paszneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. ®enon 3
3.9 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1
' CnoxHbie dQUpbI
3.3 YrieBoasl 3 2
Hroro 1o pasneny 13




Paznen 4. A30Tc0uepmamne OpraHn4eCKuc COCINHCHU A

4.1 AMUHBI. AMUHOKUCIOTHI. benku 3
Hroro mo pazneny 3
Pa3zgea S. BoicokoMoJieKkyJ/IsIpHbIE COeINHEHU S

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Wroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM undposbIe
Ne n/m P Kontpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypcsbl
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB 1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Htoro no paznemny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertabl
2.2 Hewmerast 9 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUYECKUX 5
' BELIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoumnuectBo yacos Aata usyenus JJICKTPOHHbIE
uudgposbie
w . Tewaypoxa IpakTiiec | yyag daxr o0pa3oBaTe/bHbIe
I Beero Kountpoasn
bl¢ padoThI paGoTh! peCypcChl

[Ipenmer oprann4eckoi Xumuu, €€ 1

BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE

Teopust cTpoeHUsI OpraHUYECKUX

coenunenuii A. M. byrneposa, eé 1

OCHOBHBIE MOJIOKEHUS

[IpencraBnenue o kinaccuduxanuu

opraHuyeckux Beuects. Homenknartypa 1

(cucremaTHyecKasi) U TPUBHAIBHBIC

Ha3BaHUs OPraHUYECKHUX BELIECTB

AJKaHBI: COCTaB U CTPOCHHE, 1

TOMOJIOTUYECKHM sl

Meran u 3TaH — OpocTeuIme 1

MPEJICTAaBUTENN ATKAHOB

AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1

OTWIIEH U MPONMIIEH — MPOCTEMIINE 1

MPEJICTaBUTENN ATKEHOB

[Ipaktuueckas padora Ne 1. «Ilomyuenue 1 1

JTUJIEHA U U3YYEHHE €TO CBOWCTB»

Ankanuensl. byraauen-1,3 u

metunoyraauen-1,3. [lomyuenue 1

CUHTCTUYCCKOI'O KaydyyKa U PC3UHbI




AJIKUHBI: COCTaB U 0OCOOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKHH psijl. ALleTUIIEH —
MPOCTEUIIINNA MPEICTABUTEIb AIKHHOB

11 Bpluncienus 1o ypaBHEHHIO XMMUYECKOM
peakuuu

12 ApeHbl: 6eH30J1 U TOJTYOJ. TOKCHYHOCTD
apeHoB

13 ['eneTnueckas cBs3b yIriaeBOJOPOJIOB,
NPUHAAISKAIMX K pa3IMYHbIM KJ1accam
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 NPUPOIHEIH ra3 ¥ MOIyTHHIE HePTIHBIE
ras3sl, HepTh ¥ MPOIYKTHI €€ mepepaboTKu
[TpupoaHbIe HCTOYHHUKH YTIIEBOAOPOAOB:

15 NPUPOIHBIN ra3 U MOIyTHBIE HePTIHBIE
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu

16 KonrtponsHas pabota no pasaeny
«YTIEeBOIOPOIBI»

17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI:
MeTaHOJ U 3TaHoj. BoopoaHas cBs3b

18 MHoOroaToMHbI€ CIIUPTHI: STUIICHTIIUKOIIb U
[JIALEPUH

19 @DeHoJI: CTPOEHUE MOJIEKYJIIbI, (PU3NYECKUE U
XUMHUYECKHE CBOICTBA, IPUMEHEHHE

20 Anpneruasl: GopmManbaeTuI u
aretanabaerun. AneTod

91 OHOOCHOBHBIE MTpeeNIbHbIE KapOOHOBBIE
KHUCJIOTBI: MypaBbHHAas U YKCYCHas

22 [IpaxkTuueckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

23

24

CTCapI/IHOBaH H OJICMHOBAas1 KMCJIOThI, KaK
MNpEaACTaBUTCIIN BBICIINX Kap6OHOBBIX
KHUCJIOT

MpbU1a KaK COJIM BBICIITUX KapOOHOBBIX
KHUCJIOT, KX MOIOLIee ASHCTBHE

25

CrnosxxHble 3(DUPBI KaK MPOU3BOTHBIE
KapOOHOBBIX KUCIIOT. ['UAPOIIHN3 CIIOKHBIX

3¢hupoB

26

27

28

XKupsr: ruaponus, npuMeHeHue,
Ouosoruueckas poiib KUpPOB
VYrieBoJbl: cocTaB, KilacCU(pUKaLUs.
Bakneiimme npeacTaBuTeNu: III0K03a,
dpykTO3a, caxapo3a

KanMaJ'I U [EJUIK0JIO3a KaK IMPUPOJAHBIC
MMOJINMEPbI

29

KontponbHas padoTa mo pazaeny

«Kucnopoacoaepxaiine opraHuuecKue
coenuHeHus»/ Beepoccuiickas nmpoBepovHas
pabota

30

OO0m1as xapakTepucTHUKa a30TCOIepPIKAIIUX
OpPTaHUYECKUX COCTUHECHUM /
Bcepoccuiickas mpoBepodHas padboTa

31

32

AMMHBI: METHJIAMHUH M aHWJIMH

AMUHOKHCIOTHI Kak aM(pOTepHbIE
OPraHUYEeCKHE COCTUHEHUS, UX

ouonornueckoe 3HaueHue. Ilentuanl. benku
KaK IPUPOIHBIE BBICOKOMOJIEKYJISIPHBIE




COCAMHCHUA

OCHOBHBIC TTIOHATHS XUMHHU

33 BBICOKOMOJICKYJISIPHBIX COCTMHEHUI L
OCHOBHBIC METOJIbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCTMHCHUI. 1
[TnacTmacchl, KaydyKu, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

Ne
n/
n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

[Tepunonnueckuii 3akoH u [lepuoanueckas
cHCTeMa XMMHUYECKuX ayemMeHToB [1. 1.
MeHneneeBa, X CBsA3b C COBPEMEHHOM
TEOPHEH CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XMMHYECKHX 3JIEMEHTOB M UX COCIUHCHUHN
0 TPYIIAaM U Iepuogam. 3HauYeHue
MIEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX deMeHTOB J[.J1. MeHaeneeBa B
pPa3BUTHU HAYKHU

CTpOCHI/IC BEIleCTBA. XMMHUUYECKas CBs3b, eé

BUABI; MCXaHU3MBbI 06pa3OBaHI/I5{
KOBAJICHTHOM CBS3H. BO,Z[OpOI[HaSI CBA3b

KoanuecTBo 4acoB

JaTa nzydyenus

Bcero

Konrpoabn
ble padoThI

IIpakTnyeck
ue padoThl

IU1aH ¢baxr

DJIEKTPOHHbIE
nugposeie
oOpa3oBaTe/ibHbIE

pecypchl

BasieHTHOCTB. DIIEKTPOOTPUILIATETEHOCTD.
Crenens okuciieHns. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUS

[ToHsiTHE O MMCTIEPCHBIX CHCTEMAX.
HcTtrHHBIE U KOJUIOWIHBIE PaCTBOPHI.
MaccoBas 10715 BELLIECTBA B pacTBOPE

Knaccudukanust 1 HOMEHKIIaTypa




HEOPraHUYECKUX COCIMHEHUN.
['eneTnyeckas CBA3b HEOPraHUYECKUX
BEILECTB, Pa3JUYHBIX KJIACCOB

Knaccudukanus XuMU4ecKkux peakiui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHUsI MacChl BEUIECTB; 3aKOH
COXPAaHEHHUs U IIPEBPALICHUS SHEPTUU IIPU
XUMHYECKHUX PEAKIMIX

10

11

12

CkopocTtb peakiuu. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3InyYHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DnekTponuTrdeckas auccounanus. [lonstue
0 BOJIOpo/IHOM Moka3zatene (PH) pactopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHMYECKHUX Y HEOPTraHMYECKUX BEILECTB

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIuIaBoB ¥ pacTBOPOB COJIEH

13

KontponbHas padoTa mo pazaeny
«Teoperndeckre OCHOBBI XUMUW)

14

Mertamibl, ux nojoxenue B [lepuoanueckoit
CHUCTeME XUMUYECKuX dnemMeHToB /1. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue hu3znyecKkne CBOWCTBa
METaJUIOB

15

CIu1aBel METAILIOB. SJ'ICKTpOXI/IMI/I‘-ICCKI/Iﬁ




PAI HaIIPSKEHUN METaJIOB

16

17

XHUMHUYeCKre CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPUH, KT, KalbIUH,
MarHui, aJllOMUHUN) U UX COEAUHEHUN
XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COCIMHEHUN

18

XUMHYEeCKHE CBOMCTBA IIMHKA, JKele3a U uX
COCIMHEHUN

19

20

21

22

[IpakTrueckas padora Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Meramis»"

Hewmeranibl, UX nojgoXeHUe B
[Tepuoauueckoit cucreMe XMMUUYECKUX
anemenToB /I. 1. Menpeneera u
0COOEHHOCTH CTPOEHHUS aTOMOB
dusnyeckue CBONCTBA HEMETAILIOB.
AnnoTponusi HeMeTauIoB (Ha puMepe
KHCTIOpoJia, cephl, hocdopa u yriaeposaa)
XHWMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
HUX COeIUHEHUU

23

24

25

XuMHyeckue cBoicTBa a3oTa, pochopa u ux
COeTMHEHNN

XUMHUYECKUE CBOWCTBA YIIIEpOaa, KPEMHUS U
UX COCOUHEHUU

[IpruMeHeHrne BaXKHEUIIINX HEMETAIIOB U UX
COE€IUHEHHI

26

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teMe «HeMeramieny. BeranciaeHus mo




YpPaBHEHUSIM XUMHUYECKHX PEAKUUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemmenune

27 JKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME 1
"HemeTaist"»

98 KonrtponbHas pabora no remam «MeTtasuibhy 1
u «Hemeramib»
Heoprannueckue 1 opraHndeckue KucioThl.

29 Heopranuueckue u opraHndeckue 1
OCHOBaHMUS
AmboTepHbIe HEOPTaHUIECKUE U

30 opranuveckue coepuHeHus. ['enernaeckas 1
CBSI3b HEOPTaHMYECKUX U OPraHHMYECKUX
BEIIIECTB
Pons xumuu B 00ecrieueHUN SKOJIOTHIECKOM,

31 YHEPTreTUYECKON U MUIIEBON O€30MacHOCTH, 1
Pa3BUTHH MEIULIUHBI
[TpencraBienus o0 OOIMMX HAYYHBIX

32 MPUHIINAIIAX POMBIIIEHHOTO MOIY4YEeHHUS 1
Ba)KHEUIIINX BEIIECTB

33 YenoBek B MUpE BEUIECTB U MAaTEPHUATIOB 1

34 XWMHUS U 3J0POBBE UEIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O0 34

[NPOT'PAMME













