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IHOACHUTEJ/IBHASA 3AIINCKA

[IporpaMMa 1O XHMHHM Ha YpPOBHE CpelHEro ooémero oOpa3oBaHUs
pa3paborana Ha ocHoBe DeaepanbHOro 3akoHa or 29.12.2012 No 273-®3 «O6
oOpazoBanuu B Poccuiickoit @enepaunn», TpeOOBaHUN K pe3yabTaraM OCBOCHHS
dbenepanbHOil 00pa3oBaTEIbHON MpOrpaMMbl CpeAHEro o0Imiero oOpa3oBaHUs
(®OIT  COQO), mpencraienHbix B DenmepanbHOM  rocylnapCTBEHHOM
obpazoBarenbHOM ctaHaapre COO, ¢ yuérom KoHmeniuu mnpenogaBaHus
y4eOHOTO TmpeaMeTa «XuMus» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoit
denepanuu, peaTM3yOIIMX OCHOBHBIE OOpa3oBaTelbHbIE MPOTPAMMBI, U
OCHOBHBIX TNoOJoKeHUH «CTpareruu pas3BuTusi BocnuTaHus B Poccuiickoi
Oenepanu Ha niepuon 1o 2025 roma» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOAOB K pa3palOTKe MPOrpaMMbl MO XMMHUHU, K OINPEACIICHUIO
oOwiel crparerun 0O0y4eHHs, BOCIMTAHUS U Pa3BUTHUS OOyUaIOLUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» s 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHIenTyanbHbie TonoxkeHus PI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJCH,
COJICP)KaHMsI, PE3yJbTaTOB OOy4YeHHs W TpeOOBaHUM K YpPOBHIO IOJATOTOBKH
BBITTYCKHUKOB.

XUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
o011e00pa3oBaTeNibHOM  OpraHU3aluy, SBISETCS HEOTHEMJIEMOM YacThl0 UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIMM HTAllOM peaJn3aluud  Ha
COOTBETCTBYIOIIEM €My ©a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MNPUCYIINX
LEJIOCTHOM CHUCTEME XHMMHYECKOro oOpa3oBaHUs. OTH LIEHHOCTH KacaroTcs
MO3HAHMSI 3aKOHOB MPUPOJBI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYIbTYypPhI
YeJI0OBEKa, a TAKXKE HKOJIOTMUECKH 0O0CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO
U TpUpPONHON cpene. Peanusyercss xumudeckoe oOpa3zoBaHUE OOyYArOMIMXCS Ha
YPOBHE CpEIHEro oO0mIero oO0pa3oBaHUsS CPEACTBAMH Y4eOHOro IpeameTa
«XuMHS», COIEpKaHUE M MOCTPOEHUE KOTOPOro OINpPEAENIEHbl B MPOrpaMMe IO
XUMUU ¢ yIETOM Crielu()UKN HAyKH XUMUH, €€ 3HAYCHHsI B TIO3HAHUU TIPUPOJIBI U B
MaTepUalbHOM KU3HU OOIIECTBA, a TAKXKE C y4ETOM OOIIUX IIeJIeH U IPUHIIUIIOB,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CpPEIHEro  OOIIEero
obpazoBanus B Poccutickoit denepariuu.

XUMHSI KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK WUIPAaeT 0COoOyH posib B
COBPEMEHHOW IMBWIM3ALIUHA, B CO3/IaHUM HOBOW 0a3bl MAaTe€pUalbHOW KYIBTYPBHI.
Ona BHOCHUT CBOM BKJIaJ B (hOPMHPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME LIETTOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIEM MHUpPE KaKk O €IMHCTBE
OPUPOBI M YEJOBEKa, KOTopoe (OpPMHpPYETCS B XMMUU HA OCHOBE MOHMMAaHUS
BELIECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHUpPa, OCO3HAHMS B3aMMOCBSI3H MEXIY
CTPOCHHMEM BEIIECTB, NX CBOMCTBAMHU U BOZMOXKHBIMU 00JIACTSIMU IPUMEHEHHUSI.



TecHO B3aMMOJIEUCTBYSI C APYTMMHU €CTECTBEHHBIMH HAyKaMH, XUMHS CTalia
HEOTHEMJIEMOI YacThI0 MUPOBOM KYJIBTYpbl, HEOOXOUMBIM YCIOBUEM YCIEITHOTO
Tpya M JKU3HU Kaxjoro uieHa oOmectBa. CoBpeMEeHHas XHMHS KaK Hayka
CO3MJaTeNbHAsl, KaK HayKa BBICOKMX TEXHOJOTMM HalpaBiI€HAa Ha pEUICHue
100ambHBIX TPOOJIIEM YCTOMYMBOTO pa3BUTHSL YEJIOBEYECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOH, IKOJIOTUIECKON O€30MaCHOCTH M OXPaHbI 370POBBSI.

B coorBercTBUM € OOMMMM LENSIMU M NPUHLUINAMH CpPEIHEro oOIIero
oOpazoBaHus cojepkanue npeamera «Xumus» (10—11 kmaccel, 0a30BbI ypOBEHb
U3YYEHHs) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOyJaromuxcsi, HEOOXOAMMYK0 WM JJIsi  BBIPAOOTKM  MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIEIIHOIO BKJIIOYEHHUS B JKHW3Hb COLMYMA, MPOIOJKEHUS
o0pa3oBaHus B pa3IMYHBIX 001aCTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocTaBnsiiomiuMu ~ OpeaMera  «XUMHUS»  SBISIOTCS  0a30Bble KYpChl —
«Oprannueckass xumusi» U «OOW@Asgs U HeEOpraHMYeckass XHMUS», OCHOBHBIM
KOMITOHEHTOM COJIEp KaHMUsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUI MO0 HEOPTaHMYECKOM XUMUU (C BKIIIOUEHUEM 3HAHUM U3 00IIel XUMUU) U
oprannyecko xumuu. OopMupoBaHUE HAHHOW CHUCTEMBI 3HAHUU IIPU U3YUYECHUHU
npenMera  00ecleyrMBaeT BO3MOXHOCTh PAaCCMOTPEHHSI BCEro MHOTrooOpasus
BEIIECTB Ha OCHOBE OOITUX MOHSATUN, 3aKOHOB ¥ TEOPUI XUMHH.

CrpykTypa comepxaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOopraHu4eckas XUMHUs» CPOPMUPOBAHA B NpPOrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOI0 TMOAXOAa K M3yYEeHHUIO Yy4yeOHOro wmarepuaia U oOycllOBI€Ha
UCTOPUYECKH  OOOCHOBAHHBIM  DPAa3BUTHEM  3HAaHUM HA  ONpPEIEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYECKOW XHWMHUHU BEIECTBa
paccMaTpuBarOTCs Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUSI OPraHUYECKHUX
COCAMHEHN, a TakKkKe€ HAa YPOBHE CTEPEOXMMHUUYECKHX W IIIEKTPOHHBIX
IOpeICTaBIeHUd O CTpoeHHH BemecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BEIIECTBAX JIAIOTCS B Pa3BUTHH — OT YTJIEBOAOPOIOB JO CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHHU. B Kypce OpraHM4eckor XUMHM IMOJIy4aroT pPa3BUTHE
chopMHUpOBaHHBIE HA YPOBHE OCHOBHOTO 00IEro 00pa3oBaHUs MEPBOHAYAIbHbBIE
IPEJICTABICHUS O XUMMUYECKOW CBSI3U, KJIACCU(PUKAMOHHBIX MPU3HAKAaX BEILECTB,
3aBHCHUMOCTH CBOMCTB BEUIECTB OT UX CTPOECHUS, O XUMHUYECKON PEAKIIUH.

[Ton HOBBIM ymIIOM 3peHHMs B TmpeaMere «Xumus» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsi M3Y4YEHHBI Ha YpPOBHE OCHOBHOTO 00IIero o0pa3zoBaHUs
TEOPETUYECKUI MaTepuall U (PAKTOJOTMYECKHE CBEACHHUS O BeEIIeCTBaX U
XUMUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» OOyYaroIUMCs TMPEAOCTaBISETCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE
NEPUOINYECKOrO 3aKOHA C OOLIETEOPETUYECKUX M METOJOJIOTHYECKUX IO3ULIUH,



IyOKe TMOHATh MCTOPUYECKOE W3MeHeHue (QyHKIMA 5TOro 3akoHa — OT
0060011aromel 10 00BACHSIONICH U MPOTHO3UPYIOIEH.

Envnasg cucreMa 3HaHWKW O BaXKHEWIIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHWHU, a TAKKE O XMUMHUYCCKHUX PEAKIUIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSAX TMpOTeKaHwsl jgomnonHsercs B kypcax 10 m 11 xmaccos
DJIIEMEHTAaMHU COJEPKAHUS, WMEIOIIMMU KYJIBTYpOJIOTHUECKUH W TPUKIATHON
Xapaktep. OTH 3HAHUS CHOCOOCTBYIOT TIOHMMAaHHWIO B3aUMOCBS3M XHUMHH C
JIPYTUMH HayKaMH, PacKphIBAIOT €€ pOJib B IO3HABATEIHHOM W TMPAKTHUECKON
NESTETPHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHHWIO YBAKEHUS K TIPOIECCY
TBOpYECTBAa B 00JACTH TEOPHH U MPAKTUYECKUX MPUIIOKEHUN XUMHUHU, TOMOTAIOT
BBIITYCKHUKY OPHEHTHUPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npoOiieMax, CBSI3aHHBIX C XHMHEH, KPHUTHUYECKH OCMBICIMBATh WH(OOPMAIHIO U
NPUMEHATh, ©€ ISl TIOTIOJMHEHWS 3HAHWM, PEIICHUS WHTEIUICKTYalbHBIX W
IKCIIEPUMEHTAIBHBIX MCCIIEOBATEILCKUX 3a7a4. B 1enom copepkanue yaeOHOTO
npenMera  «XWUMHUS» ~ JAHHOTO  YPOBHS  M3YyYEHHs] OPUEHTHUPOBAHO  Ha
dbopMupoBaHue y 0O0yYarouuxcs MHUPOBO33PEHUYECKONM OCHOBBI JUIsl MOHUMAHMS
bunocopckux wmaeH, TakMX KakK: MaTepHalbHOE CIMHCTBO HEOPTaHWYECKOTO H
OpTraHUYECKOTO MHpa, OOYCIOBICHHOCTh CBOWCTB BEMIECTB WX COCTAaBOM U
CTPOCHHMEM, TO3HABAEMOCTh TMPUPOAHBIX SBICHUN MyTEM OKCIIEPUMEHTAa U
pelIeHUs] TMPOTHBOPEUYMM MEXIYy HOBBIMH (akTaMH H  TEOPETHUYECKUMU
IIPEIOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUM KOJOTHUYECKUX IPOOIIeM, a
TaKke MpobIeM COepeKEHUS dYHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTHI U MaT€pHUAJIOB.

B mane pemieHuss 3amad  BOCHHUTAHUS, pa3BUTUS U COLUATU3AIMH
o0Oy4aromuxcsi MPUHATHIE MNPOrpaMMON MO XUMHUHU TIOJAXONbI K OMPEIEICHHUIO
CONEp)KaHMsI ® TOCTPOCHUS TIPeAMeTa MPEeAyCMaTPUBAIOT  (HOPMUPOBAHHE
YHUBEPCATBHBIX YUSOHBIX JCHCTBUN, UMEIOMNX 0a30BO€ 3HAUCHUE TS PA3TAIHBIX
BUJIOB JICSATENHHOCTH: pEHICHUS TMpoOjeM, IOUCKa, aHaim3a W 00paboTKH
uHhOpMAIIMK, HEOOXOAMMBIX i TPUOOPETEHHs] ONbITa MPAKTUYECKOH W
UCCJIeIOBATENIbCKON JIESITEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B IO3HAHHUH
XUMUH.

B mpaktuke mnpenomaBaHus XWUMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs, TaK U HA YPOBHE CPEIHETO OOIIEro oOpa3oBaHMs, IIPH ONPEACICHUN
COJIEPKATEIbHOM XapaKTePUCTUKU IIeJIe HM3ydeHUs IMpeAMeTa HarpaBiIeHUEM
NIEPBOCTEIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHUpPOBAHHE OCHOB
XUMUYCCKOM HAyKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOU
JESTETHHOCTH YEJIOBEKa M KaK OHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTypbhl. C
METOAUYECKOM TOYKHM 3PEHUSI TAKOM NOAXOI K ONPEACICHUIO LI W3Yy4YCeHUS
peMeTa SABIISETCS BIOJIHE ONMPABIAHHBIM.



CormmacHO JaHHON TOYKE 3pEHUsl IVIAaBHBIMU LEISIMH W3YUYEHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBAsIFOTCS:

e (QopMupoBaHHE CHCTEMBl XHMHYECKMX 3HAHUW KaK  BaKHEHIICH
COCTaBJIAIOUIEH €CTECTBEHHO-HAYYHON KApTUHBI MHUpPAa, B OCHOBE KOTOPOM
JIekKaT KIIFOUEBBIC TOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI M TEOPUU XUMUU,
OCBOCHHE SI3bIKa HAyKH, YCBOCHME U TMOHUMAHHE CYIIHOCTH JIOCTYITHBIX
00001IIeHnIT MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOPHUEH
UX Pa3BUTHS U CTAHOBJICHHUS;

e (opMHpOBaHUE W Pa3BUTHE MPEJCTABICHUN O HAYUHBIX METOJAX MO3HAHUSA
BEIIECTB W XUMHUYECKUX peakiuid, HEOOXOAMMBIX i MPUOOpETCHUS
YMEHUM OpPHUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBJICHUH,
MMEIOIIUX MECTO B MIPUPO/JIE, B MPAKTUUECKON U MOBCEIHEBHON KU3HU;

e DPAa3BUTHE YMEHHI U CIIOCOOOB JIEATETLHOCTH, CBI3AHHBIX C HAOIIOICHUEM U
OOBSICHEHUEM  XHMHYECKOTO  HKCIEPUMEHTA, COONIOJEHUEM  IPaBUII
0€30MacHOro 00paIleHus C BEIECTBAMU.

Hapsny c »atuMm, copepskarenbHasi XapaKTEpPUCTUKA MeJIeH U 3a1a4 U3yUYEHUs
IpeAMETa B MPOrpaMMe MO XUMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHM TNPUOPUTETAMH B CHUCTEME cpefHero oobiero odpaszopanus. CeroaHsi B
Mperno/iaBaHUU XUMHUU B OOJIbIIIEH CTETIEHU OTIAETCS MPEANOYTEHUE MTPAKTHUECKOM
KOMIIOHEHTE  COJlepaHusi OOy4YeHHs, OpPUECHTHUPOBAHHOM HA  TMOATOTOBKY
BBIITYCKHUKA OO0Ieo0pa30BaTeIbHON OpraHu3aIliy, BJIAJICIONIETO HE HAOOpPOM
3HaHWM, a (PYHKIIMOHAIBLHON TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMEHHSIMHU
AKTHUBHOT'O MOJYyYE€HUS! 3HAHWI U IPUMEHEHUS UX B PEAIbHOW KU3HU ISl PEILICHUS
MPaKTUYECKUX 3a]1a4.

B cBs3u ¢ 3TUM TpuU U3yUYEHUM TMpeaMera «XUMHUs JOMHHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKKE 1IETU U 3a7a49H, KaK:

aganTaius o0y4arouuxcs K YCJIOBHSIM JMHAMHYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpoBaHME  MHTEJUIEKTYaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
CcaM0O00pa30BaHUI0, COTPYIHUUYECTBY, CaMOCTOSATEILHOMY TMPUHSITHIO TPAMOTHBIX
pelieHui B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BELIECTBAMU U UX
IPUMEHEHUEM;

dbopMupoBanue 'y 0OydarOIIMXCS  KJIIOUEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIUM), HUMEIOIIUX YHUBEPCAIbHOE 3HAYCHUE [JIs PAa3JIUYHBIX BHUIOB
JEeATENbHOCTH: pelIeHusl NpobiieM, MOoucKa, aHaiu3a U o0paboTKH MH(pOpMaLUH,
HEOOXOAUMBIX I MOPUOOPETEHHUS OMbITa JIESITEIbHOCTH, KOTOpas 3aHUMAaeT
Ba)KHOE MECTO B O3HAHUM XUMUH, a TAKXKE JJISl OLIEHKH C MO3ULUNA SKOJIOTNYECKON
0€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX TMPOIECCOB Ha
OpraHu3M YeJIOBEKa U MPUPOHYIO CPEY;



pa3BUTHE IIO3HABATEIBHBIX HHTEPECOB, WHTEIUICKTYaIbHBIX U TBOPYECKHUX
crocoOHOCTeN 00yYarolUXCsl: CIOCOOHOCTH CaMOCTOATEIBLHO MPUOOPETATh HOBBIE
3HAHMS 110 XUMHUU B COOTBETCTBUHU C KU3HCHHBIMU MOTPEOHOCTSIMHU, UCITOJIH30BATh
COBpPEMEHHbIC MH(POPMAIIMOHHBIE TEXHOJIOTHU JJIS MOWCKA W aHalinu3a y4eOHOU U
HAyYHO-TTOMY/ISIPHON WH(OPMAIIMN XUMHUUYECKOTO COJIEP>KaHNUS,

dbopMupoBaHUE U pa3BUTHE Y OOYUAIOIIUXCS ACCOIUATUBHOTO U JIOTUYECKOTO
MBIIIJIEHUS, HAOMIOIAaTENbHOCTH, COOPAHHOCTH, AKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOMMMBI, B YaCTHOCTH, TPHU IUIAHHPOBAHWUM M TPOBEICHUU XUMHYCCKOTO
AKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOOydalmuxcsi YOSKIEHHOCTH B T'YMaHHUCTUYECKOM
HAIPABJICHHOCTU XUMHUHU, €€ BXXHOW POJIM B PEUICHUU TIOOANBbHBIX MPOOIEM
palMOHAILHOTO MPUPOIOIOJIB30BAHUS, TIOTIOJHEHUSI IHEPTETUUECKUX PECYPCOB U
COXpaHEHUsI TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTU OEpeKHOro
OTHONICHUSI K TPUPOJIE W CBOEMY 3J0POBBIO, a TaKXe MPUOOPETEHUS OIbITa
UCIOJIb30BAHMS TOJYYEHHBIX 3HAHWM JUISI TPUHSATHS TPAMOTHBIX PELICHUN B
CUTYalIUsIX, CBA3aHHBIX C XUMHUUYECKUMU SIBJICHUSMH.

B yuebHoM mutane cpenHero oOmero oOpa3oBaHUs TpeIMET «XUMUS»
0a30BOr0 ypPOBHSI BXOJIUT B COCTaB MpeAMETHON ob0nactu «EcTecTBeHHO-HAYYHBIC
IPEIMETHD.

OO6miee yKciio YacoB, OTBEACHHBIX ISl U3YUYEHUSI XUMUH, Ha 0a30BOM YPOBHE
cpeaHero ofmiero oopa3zoBanusi, coctapiser 68 yacos: B 10 kmacce — 34 ygaca (1
yac B Hefenr0), B 11 kimacce — 34 gaca (1 gac B Heneno).



COAEPXAHME OBYYEHMUSA
10 KITACC
OPTAHUYECKAA XUMUA

TeopeTnueckue 0CHOBbI OPraHU4eCKOH XUMUH

[IpenMer opraHn4eckoll XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHUE B
NOJTyYeHUH HOBBIX BEUIECTB M MarepuaioB. Teopust CTPOEHUS OpPraHUYECKUX
coequnennit A. M. Bytneposa, e€ ocHoBHbIE IoJ0xkeHUS. CTPYKTypHBIE (POPMYIIBI
OpraHMYeCKHX BewecTB. lomonorus, wu3oMepus. XUMHYECKass CBSA3b B
OpraHUYECKUX COECAUHEHUSIX — OJIMHAPHBIE U KPATHBIE CBA3U.

[IpencraBnenne o kinaccuduxanuu opranvueckux peimiecTB. Homenkiarypa
OpraHMYEeCKUX COCAMHEHUN (CUCTEeMaTHYecKas) M TpPUBHAJIbHBIE Ha3BaHMS
BAKHEHIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAIBHBIE METOJbl HW3yYEHMsI BELIECTB M HUX IIPEBPAILCHHIA:
O3HAKOMJIEHHE C OO0pa3llaMd OpraHMYEeCKUX BEIIECTB M MarepuajaMyd Ha HX
OCHOBE, MOJIETUPOBAHME MOJIEKY]I OpPraHMYEeCKHUX BEIIECTB, HAOIIOJEHUE U
OMKCAaHUE JEMOHCTPALMOHHBIX OMBITOB MO MPEBPALIEHUIO OPraHUYECKUX BEILIECTB
Py HarpeBaHuu (TUIaBiieHre, OOyTIIMBAHUE U TOPEHUE).

YrieBonopoasl

AJIKaHbl: COCTaB W CTPOEHUE, TOMOJIOTMYECKUH psA. MeraH u 3TaH —
OpoCTEeHIlIne TPEICTABUTENIN alKaHOB: (M3MUYECKHE U XHUMHYECKUE CBOMCTBA
(peakuu 3aMElIEHUsT W TOPEHMs), HAXOKACHUE B MPUPOAE, MOJYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUIN PsAll. DTUIEH U MPONUIEH —
IpoCTeHIlIne NPEICTaBUTENId aJIKEHOB: (U3MUECKME M XWMHUYECKHE CBOMCTBA
(peakuuu TUOPUPOBAHUSA, TaJOr€HUPOBAHUS, TUAPATALMUH, OKHUCIEHUA H
NOJIMMEPU3ALINH ), TOJyYEHHUE U IPUMEHEHUE.

Ankamuensl: OyramueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKHE CBOMCTBa (peakuusi nojsuMmepusanuu). [lonyyeHue CHHTETHYECKOTO
KayyyKa U pe3UHBI.

AJIKMHBI: COCTaB U 0COOEHHOCTU CTPOCHHUSI, TOMOJIOTUUECKUM psll. ALIETHIICH
— TPOCTEHIIMI TpeACTaBUTENh AJIKHHOB: COCTaB, CTPOCHHE, (PUIUUECKUE U
XUMHUYECKHE CBOMCTBA (pEaKIUU TUIPUPOBAHUSA, TAJIOTCHUPOBAHUS, THApPATAIUH,
TOpEeHHUsl ), MOTYyYEHUE U MPUMEHEHHE.

Apensl. benzon: cocraB, crpoeHue, QpU3NYECKHME U XUMUYECKHE CBOMCTBA
(peakuu raJoreHMpoBaHUs U HUTPOBAHUSA), MOJYYEHUE U MpPUMEHEHHE. Tonyon:
cocmas, cmpoeHue, uauyeckue U  XuMuUueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NoaydeHue u npumerHeHue. TOKCHUHOCTH



apeHoB. [eHernueckas CBsI3b MEXAY YIVIEBOAOPOLAMHM, IIPUHAUICKALIUMU K
Pa3IMYHBIM KJIACCAM.

[Ipupoaneie HCTOYHUKM yIIeBOXOponoB. I[IpupoaHbli ra3 M NOMyTHBIE
HepTsaHbie Ta3pl. HedTe u €€ mpoucxoxkaenune. CrocoObl mepepaboTku HEPTH:
NEpPEroHKa, KPEKUHI (TEPMHYECKHI, KaTaJuTU4YeCKuid), mnuponu3. [IpomyKkTel
nepepaboTKu HEPTH, UX NMPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIN
yTOJIb U MIPOJYKTHI €r0 NepepadOTKH.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBpaIICHUN:
O3HaKOMJIEHHE ¢ 00pa3lamMu IIacTMacc, KayuyyKoB U pe3uHbl, koyekuuu «Hedtby»
U «YTOJIbY, MOIEIMPOBAHNE MOJIEKYJ YIIEBOJOPOAOB U TAJIOrE€HOIPOU3BOAHBIX,
IPOBEACHNUE NIPAKTUYECKON pabOThl: MOMyUYEHUE ITUIIEHA U N3YUYEHUE €TI0 CBOMCTB.

PacuétHrle 3agaun.

Bbluucnenuss 1o ypaBHEHHMIO XUMHUYECKOM peakuuu (Maccel, 00bEMma,

KOJIMYECTBA MCXOJHOI0 BEIIECTBA WIIM IPOAYKTA PEAKLUMUHU I10 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OHOTO U3 UCXOAHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

Kucsioponcoaep:xkamue oprannyeckie coeIuHeHnst

[IpenenpHble ONHOATOMHBIE CHUPTBI. METAHOJI W J3TAHOJ: CTPOCHUE,
bu3nUecKkne W XWMHYECKHE CBOWCTBA (PEaKIMU C AaKTUBHBIMH MeETaJlJIaMH,
rajoreHoBOIOPOJIaMH, TOpPEHHE), MpUMEHEHuEe. BoaopoaHbie CBSI3HM MEXIY
MOJIEKYJIaMU CUPTOB. JleliCTBHE METAHOJIa U 3TAaHOJIA HA OPTAHU3M YEJI0BEKa.

MHOroaToMHbI€  CHUPTHI.  DTWICHIVIMKOIbL W  [IULEPUH: CTPOECHUE,
dbu3nyeckue ¥ XUMHUYECKHWE CBOMCTBA (B3aUMOJACMCTBHUE CO IIEJIIOYHBIMU
MeTaJlJlaMHi, Ka4eCTBEHHAash peakiysi Ha MHOrOArOMHbIE cnupThl). JlelicTBue Ha
Opra”usMm 4esnoBeka. [ [puMeHenne muneprHa U TUIICHIJIMKOJIA.

®deHon: CTpOCHHE MOJEKYNbl, (PU3NYECKUE U XUMHUYECKHE CBOMCTBA.
Toxcuunocth GeHona. [Ipumenenue gpenona.

Anpreruapl U kemouvl.  DopmanbIeruia, aUETAIBICTUI: CTPOCHHE,
bu3nUecKkne U XMMHYECKUE CBOMCTBA (PEaKIMKM OKHCJICHHUS W BOCCTAaHOBIICHUS,
Ka4E€CTBEHHBIE PEAKIINH ), TIOJYUYEHHUE U IIPUMEHEHUE.

OaHOOCHOBHBIE MpeieabHbIE KAPOOHOBBIE KUCIOTHL. MypaBbUHASI U YKCyCHAst
KHUCJIOTBI: CTpOeHUe, PU3NUecKrue U XMMHYECKHE CBOMCTBA (CBOMCTBA, O0IIUE IS
KJlacca KHCJIIOT, peaknusi dSTepuduKanuu), TMONydeHHEe W MPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KHUCIOTHl KaK MPEJACTABUTEIN BBICIINX KapOOHOBBIX
KHUCITOT. MbUTa KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

Cnoxnbie 3GUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCJIOT. [uaponus
cinoxHbIX 3¢upoB. Kupsl. ['uaponus xxupos. [Ipumenenue xupoB. buonornueckas
OB KUPOB.

VYrneBompl:  cocraB, Kiaccuukamus — yrieBojoB  (MOHO-, JU- |
nonucaxapuibl). [Troko3a — npocreduii MoHOCaxapu: 0COOEHHOCTH CTPOCHUS



MOJIEKYINIbI, (U3WYEeCKHMe U XUMHUYECKHE CBOWCTBa (B3aUMOJACHCTBUE C
ruapokcuaoM menu(Il), okuciaenue ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHUE, OpPOKEHHE IJIIOKO3bI), HAXOXKJACHUE B MPUPOJAE, MPUMEHEHUE,
ounonoruueckas poib. @orocunTes. PpyKT0o3a KAK U30MEP [TIOKO3bI.

Kpaxman u nemntonos3a kak npupoanbie nonumepsl. CTpoeHHne Kpaxmana u
neuiono3pl.  dHU3MyUecKue W XUMUYECKHME CBOMCTBAa Kpaxmana (THAPOIHU3,
Ka4eCTBEHHAsI PEaKIus C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOJIbI M3YUYEHMs] BEIIECTB W HX MpEeBpalleHUM:
pOBe/IeHNEe, HAOIIOCHUE W OMHCAHWE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPCHHE
CIIUPTOB, KAYE€CTBEHHBIE PEAKIHMH OJHOATOMHBIX CHUPTOB (OKUCJIEHUE 3TaHOJa
okcugoM Mmenu(Il)), MHOroaroMHBIX CHHUPTOB (B3aMMOJCHCTBUE IIMIIEPUHA C
ruapokcuaoM meau(ll)), anpaeruaoB (OKuUCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepebpa(l) u ruapokcuaom wmeau(ll), B3aumonelcTBUE KpaxMmala C HOJIOM),
IIPOBEICHNE TTPAKTUICCKON paOOTHI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

PacuérHble 3anaun.

Boluucnenuss mo ypaBHEHHMIO XUMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJINYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEaKIMH MO U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB UJIU MPOTYKTOB PEAKIIUN).

A3oTcoaepKaliiue OpraHndecKrue COeTMHEHHS.

AMMHOKHCIIOTHI KaKk aM(OTepHbIE OpraHuYecKue coeAuHeHus. Duznyeckue
U XMMHYECKHE CBOWCTBA aMHHOKHUCIOT (Ha mpumMepe IuimHa). buonorudeckoe
3HaUYE€HHE aMUHOKUCIIOT. [lenTupr.

benkn kak npupomHbIE BBICOKOMOJICKYISIpHBIE coenuHeHus. llepBuunas,
BTOpUYHAsT M TpETUYHas CTPyKTypa OenkoB. XHMHYECKHE CBONCTBAa OEIKOB:
THJIPOJIN3, IEHATYypalsl, KaueCTBEHHbIC PEAKIIMK HA OCJIKH.

OKCIEpUMEHTAJIbHBIE METOJIbI M3YUYEHMs] BEIIECTB W HX MpeBpallcHUM:
HaOJIO/ICHNE U ONMHUCAaHKWE JEMOHCTPAIMOHHBIX OMBITOB: JCHATypalus OCJIKOB MpHU
HArPEBaHWM, IBETHBIC PEAKIIUU OCIIKOB.

BbicOKOMO/IEeKY/ISIPHBIE COeIMHEHUS

OCHOBHbBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJSIPHBIX COEAUHEHUW: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIIUU, CPETHSSI MOJICKYIsIpHAas
Macca. OCHOBHbIE METOJbI CHUHTE3a BBICOKOMOJICKYISPHBIX COCAMHEHUNH —
MOJIMMEPU3ALINS U TTOJIMKOHIEHCALIUS.

OKCIEpUMEHTAJIBHBIE METOJIbl H3YUYEHHs] BEIIECTB M WX MpPEeBpallCHUN:
O3HaKOMJIEHHE ¢ 00pas3laMu MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeamMeTHbIe CBA3H.

Peanusanust MeXIIpeIMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XHMUU B
10  kiacce  OCYIIECTBISIETCS  4Y€pe3  HCMHOJb30BaHHME  Kak  OOIMIHUX



€CTECTBEHHO-HAYYHbIX NOHATUN, TaK U MOHSITHH, SABISIOLIUXCS CUCTEMHBIMU IS
OT/IETIHHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTecTBEHHO-HAYYHbIE TIOHATHUSA: SBICHUE, HAYYHBIH (aKT, TUTIOTE3a,
3aKOH, TEOpHsl, aHalU3, CUHTE3, KiIacCU(pUKals, MEePHUOAUIYHOCTD, HAOIIOICHHE,
U3MEpEeHHE, IKCIIEPUMEHT, MOJIETTUPOBAHUE.

dusuka: Marepus, DHEprus, Macca, aToM, DJJEeKTPOH, MOJIEeKyJa,
SHEPreTHYECKUd YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE
BEIIECTBA, (PU3MUECKIE BETUIMHBI U SUHUIIB UX U3MEPEHHUS.

buonorus: knerka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
¢orocuHTE3, OMONOTMYECKH AaKTHUBHBIE BeulecTBa (O€NKH, YIIEBOIBI, KHUPBI,
dbepMeHTHI).

['eorpadus: MuHEpasbl, TOPHBIE TOPOJBI, TIOJE3HBIE UCKOMAEMBbIE, TOIUIHBO,
pecypchl.

TexHonorusi: mNUIIEBbIE MPOIYKTHl, OCHOBBI PAlMOHAIBHOTO IHUTaHUS,
MOIOIIIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKUE Ipernaparbl, MaTepuaibl U3
MCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBILIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHH

XUMUYECKUN d3JeMeHT. AToM. Sapo aroma, H30TONBI. OJIEKTPOHHAA
o0oyiouKka. DHEPreTHUECKUe YPOBHH, MOAYPOBHU. ATOMHBEIE opburtanw, s-, p-, d-
sneMeHTbl. OCOOEHHOCTU pacIpe/ieleHHs] JIEKTPOHOB IO OpOUTANsIM B aroMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAOB. DJIEKTPOHHAS KOH(UTYpaIis aTOMOB.

[lepuonnueckuii 3akoH u Ilepuoanueckas cucremMa XUMHUYECKUX 3JIEMEHTOB
J. . MenneneeBa. CBA3b NMEpUOAUYECKOrO 3akoHa W [leprogmyeckont cucrtemsl
xuMuueckux dneMeHToB JI. M. MenneneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHs CBOWCTB XHMMHYECKHUX DJJIEMEHTOB U
o0pa3yemMbIX MMH MPOCTHIX M CIOXKHBIX BEIIECTB IO TpynmnamM U MepHojaMm.
3HayeHue NePUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemectBa. XUMHUYECKas CBS3b. BUIbl XUMHYECKOW CBSI3H
(KoBaJIEeHTHasl HENOJIApHAs W NOJISIpHAs, MOHHAs, MeTaJuindyeckas). MexaHu3Mbl
oOpa3oBaHus KOBAJIEHTHOM XUMHYECKOU CBSI3U (0OMEHHBI u
JIOHOPHO-aKIENTOPHBI). Bonoponnas CBS3b. BaneHTHOCTS.
DnekTpooTpuuareabHoCTh. CTeneHb okucieHusa. oHbl: KAaTHOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIPHOTO U HEMOJEKYJISPHOTO  CTPOEHHs.  3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTBA. TUIbl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKU.



[lonsatue o aucnepcHbIXx cucrtemax. VICTUHHBIE W KOJUIOMJHBIE PAaCTBOPBIL.
MaccoBast 10714 BEIIECTBA B paCTBOPE.

Knaccuduxanms HEOPraHUYECKUX COCIMHECHUM. Homenxkiarypa
HEOPraHUYECKUX BelmIEeCTB. [eHeTMYecKas CBS3b HEOPraHWYECKUX BEIIECTB,
MpUHAJIEKAIINX K PAa3IUYHBIM KJlaccaMm.

Xumudeckas  peakiusa.  Knaccudukanuss — XMMHUYECKHX — peakiuid B
HEOPraHUYECKONM W OPraHUYE€CKOM XMMHHU. 3aKOH COXPaHEHMS MACChl BEIECTB,
3aKOH COXPAHEHHUS U MTPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIHIX.

CxopocTh peaknuu, e€ 3aBHCUMOCTb OT pa3NU4HbIX (PakTopoB. OOpaTumbie
peakuuu. XuMUUYEeCKOe paBHOBecue. DakTOpbl, BIMSAIOIIME HA COCTOSHUE
xumudeckoro pasHoBecus. [punuun Jle [larenbe.

DnektponuTudeckas aucconuaius. CuibHbIe U ciadbie dneKkTponnuThl. Cpena
BOJHBIX PACTBOPOB BEWIECTB: KUCIAsA, HEUTpaJIbHAs, MIECTOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCIEPUMEHTAJIbHBIE METOJIbl W3YYEHHs] BEIIECTB M HX MpEeBpallCHUN:
neMoHcTpanus tabnun «llepuonuueckas cucrema Xxumudeckux snemeHToB . .
MeHnneneeBay, u3ydeHUE Mojielied KPUCTAUIMYECKUX PeIIETOK, HaOIofAeHue U
OMHUCAHKE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3ioKeHHE MEePOKCUIA
BOZOPOJA B IIPUCYTCTBUU Karaiau3aropa, ONPEAEIIEHUE CPEAbl paCTBOPOB BEILIECTB
C TIOMOIIBIO YHHMBEPCAJIBLHOTO HWHIMUKATOpa, pPEaKIMd HOHHOTO OOMeHa),
MPOBEACHUE MPAKTUYECKON paboThl «BnusHue paznuyHbiXx (akTOpoB HA CKOPOCTH
XAMUYECKOU PEAKLIANY.

PacuérHbie 3anaun.

Pacu€Ttel 10 ypaBHEHUSM XUMHYECKHX PpEAKUUH, B TOM YHCIE
TEPMOXUMHYECKUE PACUETHI, PACUEThl C HCIOJIB30BAHUEM IIOHSTHS «MacCOBas
JIOJISI BEILIECTBAY.

Heoprannyeckasi xummust

Hemerambl.  Ilonoxkenne HemetammoB B Ilepuomuueckoil  cucrteme
xuMuueckux anmemeHToB JI. M. MeHneneeBa U 0COOEHHOCTH CTPOCHHUS aTOMOB.
dusznyeckre CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAIOB (Ha MpUMEpe
KHCJIOpOJIa, cephl, pocdopa u ymiepoaa).

XUMHUYECKUE CBOMCTBA Ba)KHEHIIUX HEMETaUIOB (TaJIOTE€HOB, CEpbI, a30Ta,
dbochopa, ymrepoma U KpeMHHS) M HX  COCOUHEGHHMH  (OKCHJIOB,
KHCJIOPOJICOICPIKAIIIUX KUCIIOT, BOAOPOIHBIX COCTMHEHU).

[IpyuMeHeHne BaXKHENIINX HEMETAJUIOB U UX COEIUHEHUM.

Meramnel. [lonoxenune meramioB B llepuonnueckoil cuCTeMeE XHMHYECKHUX
anemeHToB /. . MenneneeBa. OCOOEHHOCTH CTPOEHHUS AIEKTPOHHBIX 000JIOYEK
atomMoB MeTauioB. Obmue ¢uzndeckue cBoiicTBa MeTawioB. CrilaBbl METAILIOB.
DIIEKTPOXUMHUYECKUM Psijl HATIPSHKEHUN METAJIJIOB.



XUMHUYECKHE CBOMCTBA BaXHEWUININX METAIIOB (HATPUM, Kaldui, KaJbIIHi,
Mar"ui, almfOMUHUMI, LIMHK, XPOM, KeJIe30, ME/[b) U KX COCTMHEHHM.

O6mue cnocoObl mosydeHus MeTauioB. lIpuMeHeHre MeTauioB B OBITY U
TEXHUKE.

DKCIEPUMEHTAJIbHBIE METOJIbI H3YYEHHs] BEIIECTB M HX MpEeBpallCHUN:
U3yYEeHHE KOJUIEKIMH «MeTajuibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTANIbHBIX 3aJla4, HAOIIOJCHUE W OINHCAHHUE JIEMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THAPOKCHIA aIFOMUHUS C pacTBOpamMu
KHCJIOT U IIeJI0YEl, KAUeCTBEHHBIE PEAKIIMUA Ha KATHOHBI METAILIIOB).

PacuérHble 3anaun.

Pacuérhl macchl BemecTBa WM 00bEMA ra3oB MO HM3BECTHOMY KOJUYECTBY
BELIECTBA, Macce WU OOBbEMY OJHOIO M3 YYAaCTBYIOIIMX B PEAKLUHU BEILECTB,
pacu€Tbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIA OJHO
U3 BEIIECTB UMEET IIPUMECH.

XuMHuS U KM3Hb

Ponb xumum B oOecreyeHUU SKOJIOTUYECKOM, HHEPreTUYeCKOM M MUIIEBOM
0€30MacHOCTH, Pa3BUTUU MeAUIUHBL. [lOHSATHE O HAy4YHBIX METOAaX MO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKIIUH.

[IpencraBnennss 00 OOMMUX HAYYHBIX TMPUHIMIAX MPOMBIIIJICHHOTO
MOJIyYEHHUS BaXKHEHIINX BELIECTB.

UenoBek B MHUpE BEIIECTB W MaTepUaJIOB: BAXKHEUIINE CTPOUTEILHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepuajbl, KpackKu, CTEKJIO, KepaMHKa,
MaTepuaibl NI 3JIEKTPOHUKH, HAHOMATEpHUaJbl, OPraHUYEeCKUEe U MHUHEPAIbHBIC
yIoOpeHus.

XuMHUsL U 30pOBbE YEJIOBEKA: IpPaBWJIa HUCIIOJIb30BAHMS JIEKAPCTBEHHBIX
npenaparoB, IpaBuiia 6€30MaCHOTO UCIOJIB30BaHUSI MPEenapaToB OLITOBOM XUMHUH B
MTOBCEHEBHOM KU3HMU.

MexnpeamMeTHbIE CBA3H.

Peanuzamuss  MeXNpeaMETHBIX  CBsi3ed  TpU  HM3yYeHUH  OOmeld W
HEOPraHM4eCcKol XuMHuM B 11 Kjacce OCyIeCTBISETCA Yepe3 UCIOIb30BAHUE KAK
OOIIMX EeCTECTBEHHO-HAYyYHbIX TOHSATUM, TaK U TOHATHM, SBISIOMIUXCS
CHUCTEMHBIMH JIJI OTACJIBHBIX MPEAMETOB €CTECTBEHHO-HAYUYHOIO [UKJIA.

OO0mme ecTecTBEHHO-HAyYHbIE TOHSTHS: HAy4YHBIA (DaKT, THUIOTE3a, 3aKOH,
TEOpUs, aHaldu3, CHUHTE3, KIacCuPUKalus, TMEePUOJUYHOCTb, HAOIIONEHNE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SBJICHHE.

dusnka: Marepus, SJHEPrus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOM, PAJMOAKTUBHOCTh, MOJIEKYJIAa, JHEPTETUUECKUIN YPOBEHbB, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, (U3MUECKUE BETUYMHBI U €TUHUIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorusi:  kneTka, oOpraHu3M, 9SKOcucTeMa, Ouocdepa, Makpo- H
MHUKPORJIEMEHTbI, BUTAMUHBI, 0OMEH BEIIECTB B OPraHu3Me.

['eorpadusi: MuHepasnbl, TOpHbIE TOPOABI, MOJIE3HbIE MCKOMAeMbIe, TOILIHUBO,
pPECYPCHL.

TexHonorusa: XUMHUYECKas MPOMBIIUIEHHOCTh, METAJUIYprusi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEpPUAJIOB, CEJIbCKOXO35MCTBEHHOE IPOU3BOACTBO, IHUIIEBAS
MPOMBIIIJIEHHOCTh,  (papMalleBTUUECKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX TMPEernaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTepUaJIOB,
AJNIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTUHU.



IINTAHUPYEMBIE PE3VIIbTATbI OCBOEHHMA ITPOI'PAMMEI 110 XMW
HA BA30BOM YPOBHE CPE/IJHEI'O OBIIEI'O OBPA3OBAHIA

JIMYHOCTHBIE PE3VYJIBTATBI

®I'OC COO ycraHaBaMBaeT TpeOOBAHMS K pe3yibraraM OCBOEHUS
oOyJaromuMHCsT TpOrpaMM CpeAaHero oOmiero oOpa3oBaHUs (JMYHOCTHBIM,
METaNnpeIMETHbIM W MNpeaMeTHbIM). HaydHO-MeTOgu4YecKo OCHOBOW st
pa3pabOTKH TMIAHUPYEMbBIX PE3YJIbTaTOB OCBOCHHS MPOrPaMM CPEIHEro OOIero
00pa3oBaHus ABIISAETCS CUCTEMHO-JEATEIbHOCTHBINA MOAXO/.

B coorBeTcTBUM € CHCTEMHO-IEATEIIBHOCTHBIM IIOAXOIOM B CTPYKTypE
JUYHOCTHBIX PE3YJIBTaTOB OCBOEHHUS MpeaMera «XUMHs») Ha YPOBHE CPETHEro
o01ero oOpa3oBaHus BBIJCICHBI CIEIYIONTUE COCTABIISIIONTUE:

OCO3HAHUE OOYYarOUIMMUCS POCCUUCKON TIpaKJaHCKOM HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEAEEHUIO;

HAJIMYUE MOTUBAIIUU K O0yYCHHIO;

I[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHHM JIMYHOCTH HA OCHOBE
KJTFOYEBBIX [IEHHOCTEN U UCTOPUYECKUX TPAAULIMA 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYalolIUXCsl PYKOBOJACTBOBATHCS B CBOEHU
NEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMM YCTAHOBKAMHM, IPUCYIIMMHU LEIOCTHOU
CUCTEME XMMHUYECKOTO0 00pa30BaHus;

HAJIMYME MPABOCO3HAHMS IKOJIOTHYECKOM KYIBTyphl U CIIOCOOHOCTU CTaBUTH
LEJIU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE PE3YNIBTAThl OCBOCHMS IpeamMeTa «XHUMUsS» JIOCTUTAITCA B
€IMHCTBE Y4YeOHOM M BOCHHUTATEIbHOM JESITEIbHOCTU B COOTBETCTBHHM C
T'YMaHUCTUYECKUMH, COLMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U Hujea’aMu POCCHMCKOTO TpakJIaHCKOTO OOIIECTBa, MPUHSATHIMH B OOIECTBE
HOpMaMd W TpaBWIAMH  TOBEJIEHHUS,  CHOCOOCTBYIOUIMMHU  Ipoleccam
CaMOIIO3HAHUsA, CaMOpa3BUTHS M HPABCTBEHHOIO CTAHOBJICHHUS JIMYHOCTH
0o0y4Jarouuxcsi.

JInyHOCTHBIE  pe3yabTaTbl OCBOEHUS MpeaMeTra «XUMHS»  OTpa)karoT
c(hOpMHUPOBAHHOCTh OMBITA IMO3HABATEILHON M MPAKTHUYECKOW JESATEIHHOCTH
o0OyyaroIuxcs N0 peanu3ali IPUHITHIX B 00ILECTBE IIEHHOCTEH, B TOM YHUCIE B
YacTHU:

1) rpa:kIaHCKOr0 BOCIIUTAHMS:

OCO3HAHUs O0YYAIOIMMHUCS CBOMX KOHCTUTYIITMOHHBIX MPaB U 00SI3aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSAIKY;

NPEJCTAaBIECHUs O COLMAIbHBIX HOPMAaX MW NPAaBUIAX MEXKIMYHOCTHBIX
OTHOILICHUU B KOJIJIEKTHBE;



TOTOBHOCTM K COBMECTHOH TBOpPYECKOW JAESATEIBHOCTH IPU CO3JaHUHU
y4e€OHBIX MPOEKTOB, PEIICHUH y4eOHBIX M IMO3HABATEIbHBIX 3aJ1a4, BHITIOJHEHUU
XUMUYECKHUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TOHUMAaTh WM TPUHUMATh MOTHUBBI, HaMEpPEHUs, JIOTUKY U
apryMeHThI IPYTUX MpU aHAJINU3€ Pa3IUYHbIX BUJOB YUEOHO IeATENbHOCTH;

2) NATPUOTHYECKOT0 BOCIIUTAHMS:

IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAydHOMY HAacleIuIo
OTE€UECTBEHHOM XHUMUU;

YBOKEHHUS K TMpoOILecCy TBOpUECTBa B 00JACTH TEOPUM M MPAKTHUECKOTO
IPUMEHEHUSI XMUMHH, OCO3HAHMS TOIO, YTO JOCTHKEHUS HAyKH €CThb pPEe3YJIbTaTr
JUIMTENIbHBIX ~ HAOMIOACHHM, KPOMOTIMBBIX  SKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPy/Ja YYEHBIX U TPAKTUKOB;

UHTEpPECAa W MO3HABaTEJIbHBIX MOTHBOB B IOJIYYEHUH M MOCIEAYIOIIEM
aHayim3e MH(GOPMAIMU O MEPEAOBBIX JOCTIKEHUSIX COBPEMEHHON OTE€UYEeCTBEHHOMN
XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO TOBEICHHUS;

CIOCOOHOCTH OIICHMBATH CUTYallWH, CBI3aHHBIC C XUMUYECKUMU SIBICHUSIMU,
Y NPUHHMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE MOBEIECHHE U MOCTYNKH CBOMX TOBapHILEH C
NO3ULUNA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHME MOCIEICTBHM ATHX
HOCTYIIKOB;

4) gpopMuUpPOBaHUSA KYJIbTYPbI 310POBbSI:

NOHUMAaHUsl I[IEHHOCTeW 370poBOr0 M Oe3omacHoro obpasza >KU3HH,
HEOOXOJIMMOCTHA OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (pu3MyeckoMmy u
IICUXUYECKOMY 370POBBIO;

coOmofieHnsT TpaBuUil 0OE30MacCHOr0 OOpalleHUs] C BEHIECTBAMH B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHMS I[IEHHOCTH TMPaBWI WHAWUBUIYAJIbHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYaLUsAX, YTPOXKAIOUIUX 3I0POBbIO U )KU3HU JIIONIEH;

OCO3HAHUS MOCIEACTBUN U HENPUATUS BPEIHBIX MPUBBIYEK (YNOTpeOICHHUS
AJIKOTOJ1s, HAPKOTHKOB, KypPEHHUS);

5) TpynoBOro BocnuTaHUSA:

KOMMYHUKATUBHOW  KOMIETEHTHOCTH B  y4eOHO-HMCCIIEeI0BaTeIbCKON
NEeSATENbHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPUECKOM U  JIPYTrUX BHJAX
NEeSATENbHOCTH;

YCTAaHOBKA Ha AakKTUBHOE Yy4YaCTHE€ B pEIIEHWM MPAKTUYECKUX 3a7ad
COILIMAJIbHOW HAMPaBJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);



MHTEpeca K MPAKTUISCKOMY H3YUYEHHUIO TPOQPECCHil pa3IudHOTO Poja, B TOM
YHCJIe HA OCHOBE MPUMEHEHHUS NPEAMETHBIX 3HAHUM 1O XUMUH;

YBOXEHUSI K TPYAY, JIOASIM TPyAa U pe3ybraram TPYI0BOU JeATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HWHIMBHIYAIbHOHW TPacKTOPUHU
oOpaszoBaHus, Oyamymield mpodeccuu W peanu3alid COOCTBEHHBIX >KHU3HEHHBIX
IJIaHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUU, HHTEPECOB U
noTpeOHOCTEH 00IIeCTRa;

6) 3K0J10rM4Y€eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKH 1ETI€CO00PA3HOr0 OTHONICHUSI K MNPHUPOJAC, KAK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3eMIIE;

MOHUMAaHMS TJI00AJTBHOTO XapaKTepa H3KOJOTHUUECKUX MPpoOJIeM, BIMSHUS
AKOHOMHYECKHUX MPOIECCOB HA COCTOSIHUE TTPUPOTHOMN U COIIUATILHON CPEJIbl;

OCO3HAaHMUS HEOOXOAMMOCTH HCIIOJB30BAHMUSA JOCTIDKCHUM XUMHU IS
pellIeHHUs] BOMPOCOB PAllMOHAIBLHOTO MPUPOOTIOIH30BAHNUS;

AKTUBHOIO HEOPUATUSA JCHUCTBHUM, TMPHUHOCIIIUX BpEI  OKPYKaroUIEH
MPUPOTHON cpefle, YMEHHUS MPOTHO3UPOBATH HEOJIArOMpPHUSATHBIE SKOJIOTHYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPAIIATH UX;

HaJMYusl Pa3BUTOrO JKOJIOTUYECKOTO MBIIIJIEHUSI, YKOJOTUUECKOU KYIbTYpHI,
OTIbITa NEATEIbHOCTH AKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI MMM B I103HABATEJIbHON, KOMMYHHMKATHBHOMW U COILIMAJIbLHOM
MpaKkTUKE, CIOCOOHOCTH W YMEHHMS aKTHBHO TPOTUBOCTOSTH HJCOJIOTHHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

c(hopMHUPOBAHHOCTH MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIECTBEHHON MPAKTUKU;

MOHUMAHMS CHeUU(PUKM XUMHUU KaK HayKH, OCO3HaHHMS €€ polu B
GbOpMUPOBAHUU PAIIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHU I€JI0CTHOTO
IPECTaBIeHNs 00 OKPYXAIOMEM MHUPE KaKk O €AMHCTBE MPHUPOMIBI U YEIOBEKa, B
MO3HAHUHU TIPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHHH IMPOOJeM COXpaHEHUS
MIPUPOTHOTO PAaBHOBECHS;

yOexIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHUHM JUII  COBPEMEHHOMU
UUMBWIM3ALUK: B €€ TyMaHUCTHYECKOW HAMpaBIEHHOCTH W Ba)XXHOW pOJIM B
CO37ITaHUH HOBOM 0a3bl MaTepHAILHON KYJIBTYPBI, PEHICHUH IIO0AIBHBIX IPOOIeM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUYECKOM, MUIIIEBON U
9KOJIOTUYECKON 0€30MacHOCTU, B PA3BUTHU MEAMIIMHBI, OOCCIIEUECHUU YCIOBUMN
YCIEUIHOTO TPY/a U SKOJIOTHYECKU KOM(MOPTHOM KU3HU KAXKJIOTO WieHa OOIeCTRa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHUMAaHHsI CYIIHOCTH METOJIOB
MO3HAHMS, HUCMOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIIOJIb30BaTh
noJiydaeMble 3HAHUS /Ui aHaau3a U OOBSICHEHUS SBJICHUN OKPYXKAIOIIEro MUpa U



MIPOUCXOMSIINUX B HEM U3MEHEHUM, YMEHHUS JeJIaTh 000CHOBAHHBIC 3aKITIOYCHHS HA
OCHOBE HAay4YHbIX (DaKTOB W WMCIOIIUXCS JaHHBIX C IEIbI0 IONyYeHHUs
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIIOJIB30BaTh XWMHUYECKHE 3HAHUSA IS
perieHus mpooieM B peabHBIX KU3HEHHBIX CUTYAITUsX;

MHTEpeca K MO3HAHUIO U MCCIIE0BATEILCKON eI TEIbHOCTH,

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEPBIBHOMY OOpa30BaHUIO |
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAHUH 110 XUMHUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTAMH;

MHTEpPECa K OCOOCHHOCTSAM TpyZa B pa3auvHbIX chepax mpodeccrHoHaTbHON

NEATEIILHOCTH.
METAIIPEAMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIE Pe3yabTaThl OCBOCHHUS YUYEOHOTO TMpenMera «XuMus» Ha
YPOBHE CpEIHEro 00111eT0 00pa30BaHMsI BKIIOYAIOT:

3HAYUMBbIE U1t dbopmMupoBaHus MHPOBO33PEHUS 00y4Jaronuxcs
MEXIUCHUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIEHAYYHbIC MOHATHS, OTPakKAIOIINE
IIEJIOCTHOCTh HAyYHOW KApTUHBI MHpa H CHENU(HUKYy METOJOB ITO3HAHWS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BEUIECTBO, SHEPIus, SIBJICHUE,
poliecc, CUCTEeMa, Hay4HbIH (hakKT, TPUHIIUI, TUI0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopusi, UCCeA0OBaHUE, HAOIIOICHNE, U3MEPEHUE, SKCTIEPUMEHT U JAPYTHUE);

YHUBEpCAJIbHbIE YyueOHbIE AcHCTBUS (ITO3HABATEIbHbIE, KOMMYHUKATUBHBIC,

PEryJISITUBHBIE), oOecreynBaromue dbopmMupoBanue (bYHKITMOHATBHON
IPaMOTHOCTH M COLIUAILHON KOMITETEHIIUU O0yJarOIINXCS;
CIIOCOOHOCTH 00yJaroIIXxcsl UCTIOJIb30BaTh OCBOCHHBIC

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUA M YHUBEpCAJIbHbIE yueOHBIE
NEUCTBUSA B II03HABATEIILHON U COLIMATIbHOM ITPAKTHKE.

MeranpenMeTHsle  pe3yibTarbl  OTPa)KarOT OBJIAJCHUE YHUBEPCAIBHBIMU
y4eOHBIMU  TO3HABaTE€JIbHbIMH, KOMMYHHMKAaTUBHBIMH UM  PEryJIsTUBHBIMU
JNEUCTBUSIMU.

OBaaxenue YHHMBEpPCAIbHBIMH y4eOHBIMH M03HABATEJIbHBIMH
AEeHCTBUSAMM:

1) 6a30BbIe JJOTMYeCKHE JeCTBHS:

CaMOCTOSITENIbHO  (pOpMyIupoBaTh M aKTyaJlU3upoBaTb  MpoOiIeMmy,
BCECTOPOHHE €€ pacCMaTpUBarh;

ONpPENENATh ILENU JEATEIBHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU HX
JNOCTHKEHHUsI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C IIOCTABICHHBIMU LIEIISAMU;

UCIIONIB30BaTh IIPU OCBOCHUM 3HAHUN INPUEMBI JIOTMUYECKOTO MBILIJICHUS —
BBIICIIATh XapAaKTEPHbIC IPU3HAKU IOHATHA M YCTAaHABIMBAaTh MX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS NIl OOBSICHEHUS OTACIBbHBIX (DAKTOB U
SIBIICHUM;

BHIOMpaTh OCHOBAaHMS W KpPUTEpPUU [UJIs KjiacCU(UKAUM BEIIECTB U
XUMHUYECKUX PEAKIINM;

YCTaHABIMBATh [PUYUHHO-CJIEACTBEHHBIE CBSA3UM MEXIY H3y4YaeMbIMU
ABJICHUSIMU,

CTPOUThH JIOTUYECKHUE PACCYXJICHHS (MHIAYKTUBHBIC, JICIyKTUBHBIC, TIO
AQHAJIOTWM), BBISBISATH 3aKOHOMEPHOCTH M TPOTUBOPEUHUS B paccMaTpUBaEMbIX
SIBIICHUSIX, (DOPMYJIMPOBATH BHIBOMIBI M 3aKITFOUCHUS;

NPUMEHSTh B MPOLIECCE MMO3HAHUS, UCTIOIb3YEMbIE B XUMUU CHMBOJIMYECKHE
(3HaKOBBIC) MOJIEIH, MPE0OPa30BHIBATh MOJICIIbHBIC MPEACTABICHUS — XUMHUYECKUM
3HaK (CUMBOJ) 3JIEMEHTa, XUMHU4ecKas hopmyra, ypaBHEHUE XUMUUYECKOU peaKIuu
— MPU PEIICHUH YYEOHBIX MO3HABATENBHBIX U MPAKTUUYECKUX 3a7ad, IPUMEHATH
Ha3BaHHBIC MOJICJIbHBIC MPEJACTABICHUS IS BBISBJICHHUS XapaKTEPHBIX MPU3HAKOB
M3y4YaeMbIX BEUIECTB U XUMUYECKUX PEAKIIH.

2) 0a3oBbIe UCCIeA0BaTEILCKUE 1eHCTBHSA:

BJIAJIETh OCHOBAMH METOJIOB HAyYHOTO TMO3HAHUSI BEIIECTB U XUMHYECKHUX
peaKkuu;

dbopMyIHUpOBaTh 1ENH U 3a7a4U UCCIIEAOBAHMSI, UCIIOIBb30BATh MTOCTABICHHBIC
U CaMOCTOATENbHO C(OPMYIHMPOBAaHHBIE BOMPOCHI B KadeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsl ()OPMHUPOBAHUSI THIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMbIX CY>KJICHU;

BJIAJ€Th HABBIKAMU CaMOCTOATEJIBHOTO IUIAHUPOBAHUS U  IPOBEACHUS
YYCHHUECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOIATh 32 XOAOM
mporiecca, CaMOCTOSITEIFHO TIPOTHO3UPOBATh €ro pPe3yibTar, (popMylIupoBaTh
0000I1IeHNS U BBIBOJIBI OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3yJIbTAaTOB HCCIICI0BAHMUS,
COCTaBJIATh 00OCHOBAaHHBIN OTYET O POAEIAHHOM padoTe;

npuoOpeTarb OMBIT YYEHWYECKOM HCCIEAOBATEIhCKOW U MPOCKTHOU
NESTENHbHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MIOMCKY METO/IOB pEIICHUSA TMPAKTUYECKUX 3a/]ad, MNPUMEHECHUIO Pa3IMYHbIX
METOJIOB MMO3HAHUSI.

3) padora ¢ uHpopMaLHeN:

OpHUEHTUPOBATHCS B Pa3IMYHBIX HCTOYHHKAX nHpopMaum
(HayyHO-TIONYJISIpHAA ~ JIUTEpaTypa XHUMHYECKOIO  COJEpXKAHMS, CIPABOYHbBIC
nocob6wusi, pecypcbl HTepHETa), aHATM3UPOBaTh UHGOPMAITUIO PA3TMYHBIX BUIOB
u (QopM nmpeacTaBieHHs, KPUTUUECKH OLICHHBaTh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUYNBOCTH;



(GopMynHupoBaTh 3apochl U MPUMEHATH Pa3INMUHbIE METOAbI MPU MOUCKE U
orbope uHpOpMAIMK, HEOOXOAUMOW JUIsl BBIMOJHEHHS Y4YeOHBIX 3ajad
OITPENICIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS HH(OPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3INYHbIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAalbHYIO  (OpMYy  IpencTaBICHMS
uH(popmalmu (Cxembl, TpadUKu, 1UarpaMmbl, TaOJIULIbI, PUCYHKU U APYTHE);

UCTIOH30BaTh HAYYHBIH SI3bIK B KAUECTBE CPECTBA MPHU padOTE C XUMUIECKOH
uHpopMaIeil: TPUMEHATh MEXIIpeIMeTHbIe ((PU3MUeCKue W MaTeMaTU4yecKue)
3HAKW U CUMBOJIBI, POPMYIIBI, a00peBHATYPbl, HOMEHKJIATYPY;

UCIOJb30BaTh U NpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPENCTBA
HATJISTHOCTH.

OsJajieHUe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH /1efiCTBUSIMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYX/JIaeMOil TeMbl B XOZ€ AMAJIOTa W/Wiu
IUCKYCCHUH,  BBICKa3blBaTh  UAeH, (HOPMYyIUpOBaTb CBOU  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIIIOJIHEHUS NPEAJIOKEHHON 3a/1auu;

BBICTYyNIaTh C MpE3eHTAIel pe3yabTaTOB MO3HABATEIBHOW NEATEIhHOCTH,
MOJTYYEHHBIX CAMOCTOSITEIBHO HIJIM COBMECTHO CO CBEPCTHUKAMU MTPH BBHITIOTHEHUH
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUYECKONM pabOThl MO MCCIEJOBAHUIO CBOICTB
U3y4aeMbIX BEILECTB, peaiu3alui yueOHOro npoekTa u (HOpMyaupoBaTh BBIBOJIBI
[0 pe3yJibTaTaM IPOBEAEHHBIX HCCIEAOBAHUNA NMYTEM CONIACOBAHUSA ITO3ULIUK B
X07i€ 00CYX/IeHUSI U 0OMEHA MHEHUSIMU.

OBJaieHHe YHUBEPCAJbHBIMHU PeryJIATHBHBIMH AeHCTBUSIMU:

CaMOCTOSITENIbHO IJIAHUPOBaThb M OCYIIECTBISATH CBOIO I103HABATENIbHYIO
NESITeIbHOCTb, Ompeneisss €€ LelMd M 3a4a4d, KOHTPOJIMpOBAaThb M IO Mepe
HEOOXO/IMMOCTH  KOPPEKTUPOBATh MpEAJIaraéMblii  alroOpuT™M JEUCTBUM MpHU
BBIMIOJIHEHUN YYEOHBIX M HCCIENOBATEIbCKUX 3a/a4, BHIOMpaTh Haubomee
3(pPEKTUBHBIN CHOCO0 MX pemieHus C Y4YETOM MOJY4YEHHUS HOBBIX 3HAHHUM O
BEIIECTBAX U XUMUYECKUX PEAKIINAX;

OCYLIECTBJIATh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH Ha OCHOBE CaMOAaHAJIN3a
Y CaMOOLICHKH.

HPEJMETHBIE PE3YJ/IBTATbBI

10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOCHMSI Kypca «Opranuyeckas XuUMHUS»
OTPaXKaroT:

c(hopMHUPOBAHHOCTh  MPEJACTABICHHH O XHMHYCCKOH  COCTaBIISIIOIICH
€CTECTBEHHO-HAyYHON KapTUHBI MHpa, POJIM XUMHUM B TO3HAHUU SIBIICHUUN



Opuponbl, B  (POPMUPOBAHMM  MBIIUICHUS W KYJIBTYpbl  JUYHOCTH, €€
(GYHKIIMOHAIBHONU TPAMOTHOCTH, HEOOXOUMOM ISl pellIeHUs TPAKTUYECKUX 3a/1a4
U JKOJIOTUYECKH OOOCHOBAaHHOTO OTHONIEHHUS K CBOEMY 370POBBIO U MPUPOAHOM
cpene;

BJIQJICHUE  CHCTEMOM  XMMMYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TOHATUSA (XUMHUYECKUNA DJIEMEHT, aToM, JJIEKTPOHHAs
000J10uKa aToMa, MOJIEKYJla, BAJICHTHOCTh, 3JIEKTPOOTPUIIATEIIbBHOCTh, XUMHYECKasI
CBS3b, CTPYKTypHas (dopmyrna (pa3BEpHyTass M COKpallEéHHas), MOJb, MOJSpHas
Macca, MOJIIPHBIN 00bEM, YIIIEPOIHBIN CKENeT, (PyHKIIMOHATbHAS TPYIITa, paTuKall,
WU30MEPUSL, U30MEPBI, TOMOJIOTHYECKUN PsiJI, TOMOJIOTH, YITIEBOAOPOIBI, KHUCIOPOI U
a30TCOEpIKAILUE COCAUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIC COCIMHEHUS); TEOPUU M 3aKOHBI (TEOpHUsl CTPOCHUS
oprannueckux BemniectB A. M. ByTiepoBa, 3ak0OH COXpaHEHUsI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUU S3bIK XUMHH; MHPOBO33PEHUYECKHE 3HAHMS,
JIe)Kalue B OCHOBE ITIOHMMAaHUS NPUYMHHOCTM WU CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUN, (PAKTOJIOTHYECKHE CBEJIEHUS O CBOWCTBAX, COCTaBe, MOJYYCHUH U
0€30MacHOM UCIIOJIb30BAaHUM BAKHEHIIIUX OpPraHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKON EATEIBHOCTH YEIIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUHN BBISBISATH XapaKTepPHBbIC MPHU3HAKH TOHSITHUH,
YCTaHABIMBAaTh WX B3aHMMOCBA3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHATHSA IMpHU
ONMCAHUU COCTaBa, CTPOEHUS U MIPEBPAIICHNUN OPraHUYE€CKUX COCIUHECHUN;

c(hopMHUPOBAHHOCTh YMEHUN HCMIOJIb30BaTh XUMUUYECKYI) CHUMBOJUKY JJIs
COCTAaBIICHUSI MOJICKYJISIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAIEHHOMN)
dbopMyn  OpraHMYEeCKHX BEIIECTB U ypaBHEHUH XUMHYECKUX PpEaKIui,
W3rOTaBJIMBaTh MOJEIU MOJIEKYJI OPraHMYECKUX BEIIECTB I WUIIOCTPALUUA X
XMMHUYECKOTO ¥ TPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hopMUPOBAHHOCTh YMEHHUM YCTaHABIMBATh MPUHAMJICKHOCTh W3YYEHHBIX
OPraHMYECKHUX BEIIECTB II0 HMX COCTaBy U CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpymie coeauHeHud (yIIIeBOAOPOIbI, KHUCIOPOJ U a30TCOAEpIKAIIHe
COCIMHEHHUSI, BBICOKOMOJICKYJIIPHbIE COEAMHEHMs), JaBaTb HMM Ha3BaHUS 110
cucremarnueckoir HomeHkiarype (IUPAC), a takke NpUBOAWTH TPUBHUATLHBIC
HA3BaHUS OTACJIbHBIX OPraHUYECKUX BEIIECCTB (PTUJIEH, MPOMUJICH, AllCTUJICH,
ATWJICHIJIMKOIb, TIUIEPUH, (PEeHod, GopMmanbaerus, arneTaibIeTui, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAsI KUCIIOTA, IIIFOKO3a,
bpykTO3a, KpaxMall, IeJUTHI03a, TIIHUIUH);

c(hOpMHUPOBAHHOCTh YMEHHUS OMNPEICTATh BUIbI XUMUYECKOW CBSI3U B
OpraHUYECKUX COCAMHEHUSX (OIMHAPHBIC U KPATHHIE);



c(hOpMHUPOBAHHOCTh YMEHUSI TPUMEHSTH TOJIOKEHUS TEOPHUH CTPOCHUS
opranndeckux BemectB A. M. BymiepoBa /151 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTAaBa U CTPOCHUS; 3aKOH COXPaHEHHUS MaCChl BEIIECTB;

chOpMHPOBAaHHOCTh  yYMEHHM  XapakTEpHW30BaThb  COCTaB, CTPOCHHE,
busznueckne W XUMUYECKHE CBOWCTBA THUIHYHBIX MPEICTABUTENICH pPa3THYHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, STaH, JTUJIEH, IMPOMHIIEH, alleTUJICH,
oyramueHn-1,3, metunoOyrtaaueH-1,3, OeH30J, METaHOJ, 3TaHOJ, ATUJICHIJIUKOJb,
muiepuH, (eHoN, areTaibJeruj, MypaBbUHAs M YKCYCHasi KHCJIOTHI, TJIFOKO3a,
KpaxMall, [eJUII0103a, aMUHOYKCYCHAsl KUCIIOTA), WITIOCTPUPOBATh T€HETUYECKYIO
CBA3b MEXIYy HHMH YPAaBHEHUSIMH COOTBETCTBYIOIIMX XHUMHUYECKUX PEaKIH C
UCIOJIb30BAHUEM CTPYKTYPHBIX (hOopMyIt;

c(hopMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHHUKU YIJIEBOAOPOIHOTO
ChIpbs (HE(QTh, IPUPOIHBIN I'a3, Yroyb), CIOCOObI UX NMEPEPAOOTKU U MPAKTUYECKOE
IpPUMEHEHUE TPOTYKTOB MEPEPadOTKH;

c(hOpMHUPOBAHHOCTh YMEHUU TIPOBOAUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BELIECTBA WIIA MPOIYKTa
peakiMu 10 HW3BECTHBIM Macce, OO0BEMY, KOJIMYECTBY OJHOTO M3 HCXOAHBIX
BEILIECTB WJIU MPOIYKTOB PEAKIIUN);

c(hopMHUpPOBAaHHOCTh YMEHHUH BIAJETh CHCTEMON 3HAHUH 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHMWSI, UCIIOJIb3YEMbIX B XMMUHU MPU U3yYEHUU BEUIECTB U
XUMUYECKUX SBJICHUN (HAONIIOICHUE, U3MEPEHHE, YKCIIEPUMEHT, MOJICIIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMHUYECKHWE 3HAHUSA JJis TPUHITUS pElIeHUNd B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEHIECTBAMU H UX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOJIONATH MPaBUJIa MOJb30BAHUS XUMUYECKOM
NOoCyJI0M U Ja0OpaTOpHBIM OOOPYIOBAHMEM, a TaKXKEe IMpaBmia OOpalleHUs C
BEILIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMU IO BBIMOJHEHUIO Ja0OpPaTOPHBIX
XUMUYECKUX OMBITOB;

c(hOpMHUPOBAHHOCTh YMEHUW IIJIAHUPOBATH U BBINOJHITH XUMUYECKHM
AKCIIEPUMEHT (IIPEBpAIICHHs] OPraHMYECKUX BEIIECTB IIPU HArPEBAaHUU, MOJTyUEHUE
STUJIEHA U W3y4YeHUE €ro CBOMCTB, KAYECTBEHHBIE PEAKIMU OPTraHUYECKUX
BEILIECTB, JcHATypalus OENKOB IMpPU HAarpeBaHWUM, IIBETHHIE PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TpaBUJIAMU TEXHUKH OE30MAaCHOCTH TIPH OOpaIleHuu C
BEIIECTBAMH U J1A0OPAaTOPHBIM 00OPYIOBAaHUEM, TMPEACTABIATH PE3YIbTATHI
XUMUYECKOTO JKCIEpUMEHTa B (opMe 3amucu YypaBHEHHH COOTBETCTBYIOIIMX
peakuuii u popMyIupoBaTh BEIBO/BI HA OCHOBE 3TUX PE3YJIBTATOB;

c(hOpMHUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIU3UPOBATH XHUMHUYECKYIO
uHMOPMAILIMIO, TOIYy4YaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MAacCCOBOM
uHpopmanuu, UHTepHET U ApyTuXx);



chopMHUpPOBAaHHOCTH ~ YMEHHMH  COOMIOMATh  MpaBWiIa  IKOJOTHYECKH
1[EJ1eCO00Pa3HOr0 TMOBEAEHUS B OBITY W TPYIOBOM [EATENTbHOCTH B UEIIX
COXpPaHEHUsI CBOETO 3J0POBbsI U OKPY>KAIOIIEH MPUPOTHON Cpeibl, 0CO3HABATh
OMAacCHOCTb BO3JICHCTBUS HA KUBbIC OPTraHU3MBbI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOoHUMas cMmbica mokaszarens [IJIK, moscHsaTh Ha mpumepax CHOCOOBI
YMEHBIICHUS] W TNPEIOTBPAlICHUS WX BPEIHOTO BO3ACHCTBHS HA OpPraHu3M
YeJI0BEKa;

JUIs 00yYaroluxcsi ¢ OrPAaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbS: YMEHHE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBICHUIM;

JUISL  CIETBIX M CHA0OBUASIIUX OOyYaroUIuXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO0 cucTemMy oOo3HadeHui JI. bpaiins nis 3anmucyu XMUMHYECKHUX

dbopmyit.
11 KJIACC

[IpenmeTHple pe3yiabTarhl OCBOEHHUS Kypca «OOmas W HeopraHudeckas
XUMUSD» OTPaKaroT:

c(hopMUPOBAHHOCTh  MPEJICTABICHUN: O XHUMHUYECKOM COCTaBIISOLIEH
€CTECTBEHHO-HAyYHON KapTUHBI MHUpPa, pPOJIM XUMHM B TIO3HAHWU SIBIICHUU
npuponbl, B  (POPMUPOBAHWM  MBIIUICHUS] W KYJIBTYpbl  JIUYHOCTH, €€
(YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JJIS PEIISHHS TIPAKTHUYSCKUX 3a]1a9
U JKOJIOTHYECKH 0OOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO M MPHUPOIHOM
cpene;

BIIQJICHUE  CHUCTEMOM  XMMHMYECKMX  3HAHUM, KOTOpas  BKIIFOYAET:
OCHOBOITOJIATAIOIINE TMOHATUSA (XMMHUYCCKHI 3JEMEHT, aToM, HM30TOoI, S-, p-, d-
DJICKTPOHHBIE OpOWTAd aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSPHBIH OO0BEM,
BAJICHTHOCTb, JIEKTPOOTPUIATEILHOCTD, CTEIEHb OKUCJIEHUS, XUMUYECKasl CBA3b
(KOoBaJICHTHAs, HOHHAs, METAJUTMYECKasi, BOAOPO/IHAS ), KPUCTAJUIMYECKAs PEIIETKa,
TANBl ~XUMHYECKUX  PEAKLIMUH, pPacTBOP, OJICKTPOJIUTHI, HEIICKTPOJIUTHI,
ANEKTPOJIMTAYECKAsA JIMCCOLMALMNS, OKHUCIHUTEIb, BOCCTAHOBHUTEID, CKOPOCTh
XUMHUYECKOM peakIuyi, XUMHUYECKOE PaBHOBECHE), TCOPHHM W 3aKOHBI (TEOpHs
AJIEKTPOJIMTUYECKON aucconumanuu, nepuoanyeckun 3axkoH [[. M. Menneneena,
3aKOH COXPAaHEHUS MAcChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALICHUSA YHEPIUU
pY XUMHUYECKUX PEaKIMIX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKHHN S3BIK XUMUH,
MHPOBO33PEHUYECCKUE 3HAHUA, JICKAIIUE B OCHOBE IMOHUMAaHUS MPUYUHHOCTH W
CHUCTEMHOCTH XUMHUYECKUX SIBICHUM, (PAKTOJIOTHYECKUE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJYUYEHUH U 0€30MaCHOM HCIOJb30BAHWU BAXKHEUIIINX HEOPTraHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOMN JACATEILHOCTH YETIOBEKA;



c(OpMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTEpHbIE MPU3HAKU MOHITHM,
yCTaHaBIMBaTh UX B3aUMOCB3b, MCIIOJIb30BAaTh COOTBETCTBYIOLIUE MOHATHS NPU
ONMCAaHUM HEOPTAaHWYECKUX BEILECTB U UX MPEBPAIICHUN;

c(hOpMUPOBAHHOCTh YMEHUH HCHOIB30BATh XUMHYECKYIO CHUMBOJUKY MJIs
cocraBieHuss (HOpMya BEHIECTB W  ypPaBHEHUH XUMHUYECKUX  pPEaKIuil,
cucremaruueckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTAEIBHBIX
HEOPraHWYEeCKUX BEIIECTB (yrapHbld ra3, yIIEKUCIbIA Tra3, aMMHaK, raméHas
U3BECTh, HETallEHasl U3BECTh, TUTHEBAS COMA, TUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHU OIPENENSITh BAJCHTHOCTh U CTETICHb OKUCICHHS
XUMHYECKUX DJJIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XUMUYECKOU
CBSI3U (KOBaJEHTHAs, MOHHAs, METAJUIMUECKas, BOJOPO/IHAsI) B COEIMHEHUSX, TUI
KPUCTAJUIMYECKOM PEIIETKH KOHKPETHOIO BelIeCTBa (aTOMHas, MOJEKYJIspHas,
MOHHAsi, METaJNINYeCcKasi), XapakTep Cpelbl B BOAHBIX pacTBOpax HEOPraHUYECKHUX
COCJIMHCHUI;

c(hOpMUPOBAHHOCTb YMEHUU yCTaHABJIUBATh IPUHAIIEKHOCTh
HEOPraHWYECKUX BELIECTB IO HMX COCTaBy K ONPENCIEHHOMY KJacCy/TpyIie
COEIMHEHHUH (IIPOCThIE BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCUbI, OCHOBaHUS,
KHCJOTHI, aM(pOTEepPHBIEC THIPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUH PACKPBIBATh CMBICI MEPHUOAUYECKOTO 3aKoHa /[
W. MenzeneeBa 1 1eMOHCTPUPOBATh €0 CUCTEMATU3UPYIOILYI0, OObSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (DYHKIIUU;

c(hOPMHPOBAHHOCTh YMEHUU XapaKTEpHU30BaTh AJIEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKUX deMeHTOB 1-4 mnepuonoB Ilepuogmueckonn cucreMsl
xumuueckux oanemeHtoB J[. M. MenneneeBa, ucnonb3ys IOHSATHS «S-, P-,
d-351eKTpOoHHbIE opouTanmy, «QHEPreTHYECKue YPOBHW, OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHMUYECKHUX JJIEMEHTOB M MX COCIMHEHUU
1o nepuoaam u rpymmam [leppoandeckon cucTeMbl XUMHYECKHAX 31eMeHTOB []. 1.
Menpeneena;

chOpMHPOBAHHOCTh yYMEHUH  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPIaHMYECKUX  BEIIECTB  PAa3JIMYHBIX  KIIACCOB,
MOATBEPKIAaTh CYIIECTBOBAHUE TE€HETUYECKOW CBA3U MEXIY HEOPraHMYECKUMU
BEILIECTBAMH C ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOINX XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHS KJIacCCHU(PUIMPOBATH XUMUYECKHUE PEAKIUHU I10
pa3INyYHBIM TNpU3HAKaM (YUCIY M COCTaBy PEArMPYyIOLIMX BELIECTB, TEIUIOBOMY
s¢dexTy peakuuu, U3MEHEHHUIO CTENEHEH OKHCIEHHUS 3JIEMEHTOB, 00paTMMOCTHU
peaKInM, y4acTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHUU COCTaBISATh YPAaBHEHUSA PEAKIMHA pPa3IUYHBIX
THUIIOB, TOJIHbIE U COKpAIllEHHBIE YPAaBHEHUS peaklUii HOHHOTO OOMeHa, YUYUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TU PEAKLIUHA UIYT 10 KOHLA;



c(hOpMHUPOBAHHOCTh YMEHHUIM TPOBOAHWTH PEAKIUHU, TMOATBEPKIAOIINE
KaueCTBEHHBIM COCTAaB pa3IMYHBIX HEOPraHWYECKUX BELIECTB, paclO3HABATh
OMBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

c(hopMHPOBAHHOCTH YMEHHUM PacKpbIBaTh CYIIHOCTh
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMi  MOCPEACTBOM  COCTaBJICHUS
ANIEKTPOHHOTO OaJlaHCa ITUX PEAKIINA;

c(hopMHUPOBAHHOCTh YMEHUM OOBIACHATH 3aBUCUMOCTh CKOPOCTU XUMUYECKON
peaKIuu OT Pa3INIHBIX (DAKTOPOB; XapaKTep CMEMICHHS] XUMUUYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHeIIHero Bo3aencTBus (mpunuun Jle llarense);

c(hOpMHUPOBAHHOCTh YMEHHHM XapaKTepU30BaTh XUMHUYECKHUE IPOIECCHI,
JIeXKaIIue B OCHOBE IPOMBIIJICHHOTO IMOJTYYEHHS CEpHOM KHCIOThI, aMMHaka, a
Takke CHOPMHUPOBAHHOCTh MPEACTABICHUNH 00 OOIIMX HAYUYHBIX MPUHIUIAX U
AKOJIOTUYECKHUX MPOOIEMaX XHMHUIECKOTO MTPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUW MPOBOAUTH BBIYUCICHUS C HCIOIH30BAaHUEM
MOHATHUSL «MaccoBasi JI0Jisl BEIIECTBAa B PacTBOpPE», OObEMHBIX OTHOILIEHUMN Ta30B
IpU XUMUYECKUX PEaKIUsIX, MACChl BEIIECTBAa WU 00bEMa ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WU O0ObEMY OMHOTO M3 YUYACTBYIOIIMX B PEaKIUU
BEIIECTB, TEIUIOBOTO 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, MIPEBPAIICHHS U COXPAHEHUS SHEPTUH;

c(hopMUpPOBAHHOCTh YMEHUHN COOJIIO/IATh MpaBWIa MOJb30BAHUS XUMUYECKON
noCy0M U Ja0OpaTOpHBIM OOOPYIOBAHMEM, a TaKXKEe MpaBwia OOpalIeHUs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMH IO BBIMOTHEHUIO JTA0OPATOPHBIX
XUMUYECKUX OTBITOB;

c(hOpMHUPOBAHHOCTh YMEHUW IJIAHUPOBATH U  BBINOJHITH XUMUYECKHI
AKCIIEpUMEHT (pa3jio’KeHHE MEPOKCHAAa BOAOPOJAa B MPUCYTCTBUHU KaTajau3aropa,
ONpEJENICHUE Cpelbl pPAacTBOPOB BEHIECTB C IOMOILIBIO YHUBEPCAIBHOTO
WHMKATOpa, BIWSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIlnw,
peakiy HMOHHOTO OOMEHa, KaueCTBEHHBIC peakinu Ha cyiabdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIEPUMEHTAIbHBIX 3a/lad IO
TeMaMm «Metamisly U «HemeTamibl») B COOTBETCTBHUU C MPaBWIAMHU TEXHUKHU
0€30MacHOCTH MPpU OOpAIEHUU C BEIMIECTBAMH U JTaOOpPaTOPHBIM 000PYIOBAHUEM,
MPENICTABIATh PE3yJIbTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu
ypaBHEHUIN COOTBETCTBYIONIMX pEaKkIuii v (QopMyIMpoBaTh BHIBOJBI HA OCHOBE
ATUX PE3YyJbTaTOB,;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKU AHAIM3UPOBATH XUMHUYECKYIO
UH(OpPMALIMIO, TMOIYYaeMYyK U3 pa3HbIX HCTOYHUKOB (CpEACTBA MAacCOBOM
KOMMYHUKalu, THTepHET U Opyrux);



chopMHUpPOBAaHHOCTH ~ YMEHHMH  COOMIOMATh  MpaBWiIa  IKOJOTHYECKH
1[EJ1eCO00Pa3HOr0 TMOBEAEHUS B OBITY W TPYIOBOM [EATENTbHOCTH B UEIIX
COXpPAHEHHUSI CBOETO 3/I0POBbSI M OKPYXKAIOIIEH MPUPOMHON Cpeabl, OCO3HABATH
ONAaCHOCThH BO3JICMCTBUS Ha )KUBBIE OPTaHU3MBbI ONPEICIEHHBIX BEMECTB, IOHUMAas
cmbicn mnokazarens [IJIK, moscHsaTe Ha mnpuMepax cHocoObl yYMEHBIICHUS H
MPEIOTBPAILICHHS UX BPEIHOIO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa;

JUIs 00yJaroluXxcsi ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbS: YMEHHE
NPUMEHSITh 3HaHUA OO0 OCHOBHBIX JOCTYMHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBIICHU;

JUISL  CJETBIX M CHA0OBHUASIIUX OOYyYaroOlIUXCsA: YMEHHE HCIOJIb30BaTh
penbedHO-ToUeUHYI0 cucTeMy obOo3HadeHud JI. Bpaiins it 3anmucu XuMUYeCKHX

dbopmyit.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Koan4yecTBo yacoB

HaumenoBanue pa3aesioB u

Ne n/mn KoHTpoabHBI IIpakTH4eckn

TEeM NPOrpaMMbI Bcero
e padoThI e padoThl
Pa3gen 1. TeopeTnyeckne 0CHOBBI OPraHUYeCKOM XUMHH

[IpenMeTt opraHuYeCcKOW XUMHH.
Teopust cTpoeHus

1.1 . 3
OpraHUYEeCKUX COCAUHEHUN A.
M. bytneposa
Hroro no pasneny 3
Pasnen 2. YriieBonoponasl
21 [IpenenvHbIE YIIIEBOAOPOABI — 5
aJIKaHbI
29 HenpenenbHble yIieBogOPOIBI: 6 1
AJIKEHbI, aJIKAIUCHbI, ATTKUHBI
2.3 ApomMaTu4ecKue yIrieBoa0pOIbl 2
IIpupoaHble HCTOUHUKHU
2.4 YIJIEBOJIOPO/IOB U UX 3 1
nepepadoTka
Nroro no pazneny 13

Pasnen 3. Kuciopoaconep:xamniue opranudeckne coeIHHeHUs!
3.1 Cnuptbsl. DeHon 3

39 Anpaeruasl. KapOoHOBEIE 7 1

KUCa0Thl. CllokHbIE 3(UpPBI

DJiIeKTpOHHbIe (HU(POBHIE)
o0pa3zoBaTeJIbHBIEC PeCyPChI

https://resh.edu.ru/subject/lesson/6149/train

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/lesson/6149/train/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

33 VrieBoanl 3 1 https://resh.edu.ru/subject/29/10/

Hroro no pazneny 13

Pasnen 4. A3orcoaep:kaniue opranHnyecKue coeTuHeHust

4.1 AMUHEI. AMUHOKHUCIIOTEL. benku 3 https://resh.edu.ru/subject/29/10/

Hroro no pazneny 3

Pasznes 5. BoicokomMoJiekyIsipHbIe COeUHEHUS

[Tmactmaccel. Kayuyku.

5.1 2 https://resh.edu.ru/subject/29/10
Bonokna
Hroro no pazneny 2
OBIIEE KOJIMYECTBO HACOB I10 34 ) 5

[NPOI'PAMME


https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

11 KUIACC

HaumeHoBaHue pa3aesioB U TeM
Ne n/m
NPorpamMMbIl

Pa3znea 1. TeopeTnueckne 0CHOBbI XUMUM

Crpoenue atomoB. [leproguueckuii 3akoH
1.1 u [lepuoanyeckas cucrema XMMUYECKUX
anemenToB JI. 1. Menpaeneera

19 Crpoenue BemecTsa. MHOrooopasue
' BEILIECTB

1.3 XUMUYECKUE PEAKITUHI
Hroro no pazneny

Pa3znen 2. Heopranuveckass Xumust
2.1 Mertannbl
2.2 Hewmeranbt

53 CBsI3b HEOPraHMYECKMX U OPraHMYECKUX
' BEILECTB

Wroro no pazneny

Pa3gen 3. XumMus ¥ KU3Hb

3.1 XUMHS U KU3Hb

HTtoro no paszneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT' PAMME

KoanyecTBo 4yacoB

Bcero

13

17

34

KoHTposbHbI
e padoTbI

[MpakTnyecku
e padoTbI

JIeKTPOHHbIE
(undposbie)
oOpa3oBareJibHbIE

pecypchl






Ne
n/n

10

INIOYPOYHOE INTAHUPOBAHUME
10 KITACC

Tema ypoka

[IpenmeTt opraHnyeckoil XUMUH, €€ BOSHUKHOBEHHE, Pa3BUTHE U
3HAUYCHUE

Teopus cTpoeHns oprannueckux coequHenuii A. M. bytieposa,

€€ OCHOBHBIE ITOJIOKEHUS

[Ipencrasnenue o KIacCU(PUKAIUA OPTAaHUIECKUX BEIIECTB.
Homenkunarypa (cuctemaruyeckasi) U TpuBUaIbHbIC HA3BaHUS
OpPraHMYECKHX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKHUM PsiJT
MertaH u 3TaH — NPOCTEHIINE MPEACTABUTENHN AIKAHOB
AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA

OTUJICH " MMPOMUJICH — HpOCTCfIIJ.IPIC MNpEACTAaBUTCIIN AJIKCHOB

[IpakTnueckas pabora Ne 1. «Ilomyuenue sTuineHa u uzyueHue
€r0 CBOMCTB»

Anxanuensl. bByranuen-1,3 u metunoyranuen-1,3. [loxydyenue
CHUHTETHYECKOTO KayuyKa U PE3UHBI

AJNKHUHBI: COCTaB U OCOOEHHOCTH CTPOCHMSI, TOMOJIOTUYECKUI
psin. AuetwieH — NpocTeiuil npecTaBuTeNb aIKHHOB

KoianuyecTBo yacoB

DJIEeKTPOHHbIE
uuppoBbIe
o0pa3oBaTeJIbHbI
e pecypchbl
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Brruncnenus no ypaBHEHHIO XUMHYECKON PEAKIINH

ApCHBIZ OcH301I U TOJIYOJI. TOKCHYHOCTB ApCHOB

T'enernueckas cBI3b YITIEBOAOPOAOB, ITPUHAAJICIKAIINX K
PAa3JIMIHBIM KJIaCCaM

[IpupoaHbie HCTOUHHUKHN YIIIEBOAOPOIOB: IPUPOAHBIN ra3 U

HOITy THEIE HE(TSIHBIE ra3bl, HEPTh U MPOAYKTHI €€ mepepaboTKu

[IpuponHbie HCTOYHUKHU YTTIEBOJOPOJOB: MPUPOAHBIN ra3 u

HOIyTHBIE HEQTIHbIE ra3bl, HEPTh U MPOAYKTHI €€ nmepepaboTKH

KonTpomnpsnas pabota mo pazneny «YriaeBomxopoabh»

[IpenenpHbIE OMHOATOMHBIE CIUPTHI: METAHOJI U 3TAHOIL.
BonoponHas cBs3b

MHoroaToMHBIE CIIMPTHIL: 3TUJICHITIMKOJIb U TTIMIECPUH

@DeHoM: CTPOCHUE MOJIEKYJIb, (PU3HUECKUE U XUMUYECKUE
CBOMCTBA, IPUMEHEHUE

Anpaeruapl: GOpMaNIbICTH M alleTAIbICTH . AIICTOH

OnHOOCHOBHBIE MTpeeNIbHbIE KAPOOHOBBIE KUCIIOTHI:
MypaBbUHAsI U YKCyCHas

[TpakTuueckas padora Ne 2. «CBoiCTBa pacTBOpa YKCyCHOM
KHCJIOTBDY

CreapuHoBas 1 OJIEMHOBASI KUCIIOTHI, KaK MPEICTaBUTEIIN
BBICIITMX KApOOHOBBIX KHCIIOT

MBpbL1a KaK COJTM BBICIITUX KAPOOHOBBIX KUCIIOT, HX MOIOIIIEE
JeUCTBHE
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CrnoxHble 23pUpPbI KaK IPOU3BOIHbIE KAPOOHOBBIX KUCIIOT.
IMuaponus cnoxHbIX 3¢pupoB

XKupsl: runponus, npuMeHeHne, OMoJ0ruyecKas pojb KUPOB

VYrneBonpl: cocTas, knaccudukanus. Baxkueiimme
MPEICTaBUTENHN: TIII0KO3a, PpyKTO3a, caxapo3a

Kpaxman u 1neuion03a Kak IpUpOIHbIE TIOTHMEPbI

Kontponwshas padora no pasaeny «Kucinoponacoaepxaiiue
OpraHUYECKHE COCTUHEHUS»

AMUHEBI: METHJIAMWUH U aHWJINH

AMUHOKHUCIIOTHI Kak aM(OTEpHBIE OPraHuYeCKUEe COSTUHECHHS,
nX OMOJIOrHuecKoe 3HaueHue. Ilemruasl

benku kak npupoiHbIe BHICOKOMOJIEKYIISIPHbIE COeTMHEHUS

OCHOBHBIE TTOHSITUS XUMHUHU BBICOKOMOJICKYJISIPHBIX COGHHHCHI/Iﬁ

OCHOBHBIE MCTOAbI CUHTC3d BICOKOMOJICKYJIAPHBIX COGHHHCHHﬁ.
HHaCTMaCCH, Kay41yKH, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34
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11 KUIACC

Ne
n/n

Tema ypoka

XUMUYECKUN dNIEMEHT. ATOM. DJEeKTPOHHASI KOHPUTYpaLIUS
aTOMOB

[Teproanueckuii 3akoH u [lepuoanyeckas cucrema
xumudeckux 3yemenToB . Y. MenaeneeBa, Ux CBI3b C
COBPEMEHHOU TEOpHEH CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKUX DJIEMEHTOB
Y WX COCIMHEHUH T10 TPYyTIaM U TIeproaaM. 3HAYCHHE
MEPUOINYECKOTO 3aKOHA M CHCTEMbI XUMHUYECKHUX JIEMEHTOB
J.. MeHneneeBa B pa3BUTUM HAYKHU

Crpoenue BemiecTBa. XUMHUECKasi CBA3b, €€ BUIbI; MEXaHU3MBbI
o0pa3oBaHMsI KOBAJICHTHOU CBsI3U. BogopoaHast CBs3b

Banentrnocts. :‘)HGKTpOOTpI/II_[aTeJ'IBHOCTB. CreneHb OKHUCIICHHS.
BemectBa MOJICKYJIAPHOTO U HCMOJICKYJIIAPHOI'O CTPOCHU A

Iloustue o JUCIICPCHBIX CUCTEMAX. Uctnaurvie u KOJIJIOUIHBIC
pactBopbl. MaccoBas 107151 BEIIECTBA B paCTBOPE

Krnaccudukanus u HOMEHKIaTypa HEOPTraHUYECKUX
COEMHEHMM. | eHeTnYeCKas CBsI3b HEOPraHMYECKUX BELIECTB,
pa3IMYHBIX KJIACCOB

Knaccudukanms XuMUUeCcKuX peakiuii B HeOpraHu4eCKoN 1
OpraHUYEeCKON XUMHH. 3aKOH COXPAHEHHUS MACChl BELIECTB;
3aKOH COXPAHEHMS U IIPEBPALLECHHS YIHEPTUU IPU XUMUYECKUX
peakumsax

KoandecTBO yacoB

Bcero

Kont
P IMpakTn
OJILH
yecKHe
ple
padoTsl
padot

bl

yieKTPOHHBbIE U (POBbLIE
o0pa3oBaTe/IbHbIEe pecypchl
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CxopocTtb peakiuu. O0paTtumble peakuu. XUMHYECKOe
paBHOBECHE

[TpakTudeckas padota Ne 1. «BiusiHre pa3nudHbIX (HaKTOPOB
Ha CKOPOCTb XUMUYECKON pEeaKum»

Onexrponutryeckas auccounanus. [louarue o BonopogHoM
nokazarene (pH) pactBopa. Peakiiun nonHoro oomeHa.
I'unponu3 opraHnyecKuX 1 HEOPTAHMYECKUX BEUIECTB
OKHCIUTENbHO-BOCCTAHOBUTEbHBIE peakiuu. [lorstue 00
AIEKTPOJIN3€E PACIUIABOB U PACTBOPOB COJIEH

KontponwsHas padora mo pasaeny «TeopeTnueckre 0CHOBBI
XUMUN

Mertamibl, ux nojgoxenue B [lepuoanueckoii cucteme
xumuueckux snemenToB /1. 1. MenneneeBa u 0coOEHHOCTH
cTpoenus aromoB. O01Me puznyeckre CBOMCTBa METaJIOB
CrnnaBbl METAJUIOB. DNEKTPOXUMUYECKUHN PsiJl HAIPSKEHUM
METaJIOB

XUMHUYECKHE CBOMCTBA BAKHEUIINX METAJUIOB (HATPU, KaJIUH,
KaJbIIM, MarHUM, ATIOMUHUIN) U UX COCTMHEHUN
XUMHUYECKHE CBOMCTBA XPOMa, MEIM M UX COCTUHEHUI
XUMHYECKHE CBOMCTBA IIMHKA, JKejle3a U UX COSAMHEHUN
[IpakTrueckas padora Ne 2. "Pemienne skcriepuMeHTaIbHBIX
3a7a4 1o TeMe «MeTtayuien"

Hewmeramnel, ux nonoxenue B [lepuognyeckon cucreme
xumuyeckux anemeHToB /. . MenneneeBa u 0COOEHHOCTH
CTPOCHHS aTOMOB

PuznuecKue CBOMCTBa HEMETAIIOB. AJIJIOTPONUS HEMETAIIOB
(Ha mpumepe Kucaopoza, cepsl, hocdopa u yriaepoaa)

XHWMHWYECKHE CBOMCTBA FaJIOTE€HOB, CEPHI U UX COCAUHEHUN
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XuMuYecKkre cBoOMcTBa a3oTa, pocodpa U X CoeTMHEHUN
XUMHUYECKHE CBOMCTBA yIIIepo/ia, KPEMHHUS U UX COETUHEHHM
[IpumeHeHne BaXKHEHUIINX HEMETAJUIOB U UX COEIMHEHUI

O000I11IeHNE U CUCTEMATU3ALMUS 3HAHU 10 TEME
«HewmeTaiiby. BerauciieHust o ypaBHEHUSIM XUMHUYECKUX
PEaKUM U TEPMOXUMHUYECKHUE PACUETHI

[IpakTrueckas padota Ne 3. «PemeHne skcriepuMeHTaIbHBIX
3aza4 mo teMe "Hemeramwisl"»

KontponbsHas padora mo remam «Metamib» u «Hemeramibn

HeopFaHI/I‘ICCKI/IC 1 OPTraHUYCCKUC KUCIIOTHI. HeopFaHI/I‘ICCKI/IC
U OPraHUYCCKUC OCHOBAHUS

AmboTepHbIe HEOPTaHUYECKHE U OPTAaHMYECKUE COSTNHEHHUS.
['eneTnyeckas CBsI3b HEOPTaHUUECKUX M OPTAHMYECKUX
BEILECTB

Ponb xumMun B 00€CTIEYeHNH 3KOJIOTHUECKON, SHEPTeTUYECKON 1
MUIIEBOH O€30MaCHOCTH, PA3BUTHH MEIUITTHBI

[Ipencrasnenus 00 0OMMX HAYYHBIX PUHIIMIIAX
MIPOMBIIIICHHOTO MOTYYeHHsI BAKHEHIIINX BEIIECTB

Yemosek B MUPEC BEIICCTB U MATCpPUATIOB

XuMmus 1 300POBLEC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

34
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YYEBHO-METOANWYECKOE OBECIIEYEHUE OBPA30OBATEJILHOT'O
MPOLIECCA
OBSIBATEJBHBIE VUEBHBIE MATEPUAJIBI JUISI VYYUEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






