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MHNOACHUTEJIbHAS 3AIINCKA

[IporpamMa MO XMMHHM Ha YPOBHE CpEeAHETo o0mero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa OT 29.12.2012 Ne 273-®3 «O6 o6pazoBanuu B Poccuiickoit dDeneparumny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUs (enepaabHON 00pa30BaTeNbHOM MPOTrpaMMbl CPEAHEro OOILIEro
obpazoBanus (POIl COO), mpencraBieHHbIX B DenepasbHOM TOCYJAapCTBEHHOM 00pa30BaTEIbHOM
crangapte COOQO, ¢ yuérom Konuenmuu npenogaBanus yueOHOTo rpeamera « XuMus» B 00pa3oBaTeIbHBIX
opranuzanusix Poccuiickoit ®enepanuu, peaqu3yrolldX OCHOBHBIE OOpa3oBaTelIbHBIE NPOrPaMMbl, U
OCHOBHBIX MOJIOXkEeHUM «CTpaTeruu pa3puTus BocnuTanus B Poccuiickoit @enepanun Ha nepuoa 10 2025
rona» (Pacnopsbkenue IIpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MPOrpaMMbl IO XUMHH, K ONpEIeNIeHHI0 OOIIel cTpareruu
00y4eHHs, BOCIUTAHUS U Pa3BUTH 00yUalOMIUXCsl CPEACTBAMU yueOHOro npeamera «Xumus» ans 10-11
KJlacCcOB Ha ©0a30BOM YpPOBHE COCTaBWIM KOHUenTyaiabHele mnojoxenus PIrocC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJiel, CcoAepXaHus, pe3yJlbTaToB O0O0y4eHHs U TpeOOBaHH K YPOBHIO
MOJATOTOBKHU BBIMTYCKHHUKOB.

Xumuueckoe o0pa3oBaHUE, IOJy4aeMOe€ BBIITYCKHUKAMHU O00I111€00pa3oBaTeIbHOM OpraHU3alNH,
SBJIIETCS. HEOTHEMIIEMOI YacThIO UX 00pazoBaHHOCTU. OHO CIIy>)KUT 3aBEPIIAIOIINM ITAlOM peaanu3aluy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOUEBBIX IEHHOCTEH, MPHUCYUIMX IIEIOCTHON cucteme
XUMHUYECKOTO O00pa3oBaHMA. OTH IIEHHOCTH KacaloTCsl TO3HAaHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHUS
MHUPOBO33PEHUSI U OOILIEH KyJIbTYpHl UEIOBEKAa, a TaKXKe IKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K
CBOEMY 3JI0OPOBBIO U TIPUPOIHOM cpene. Peannzyercs xumudeckoe 0Opa3oBaHue 0O0yJarOUINXCs Ha YPOBHE
cpenHero oomiero o0pa3oBaHUS CPEACTBAMHU y4eOHOro MpeaMera «XUMHUsS», COJEep)KaHHE U MOCTPOEHHUE
KOTOpPOTO OTpeJeNieHbl B MporpaMMe MO XUMHUHM C YYETOM crhenu(uKd HayKd XUMUHU, €€ 3HAUCHUS B
MIO3HAHUM NIPUPOJBI U B MATEPHAJIbHOM KU3HU OOLIECTBA, a TAKXKE ¢ yUETOM OOLIUX LeIeH U IPUHLUIIOB,
XapaKTEepU3YyIOIIUX COBPEMEHHOE COCTOSHHUE CHCTEMBbI cpenHero oouiero obpasoBanus B Poccuiickoii
denepauuu.

XuMHUsL KaK DJJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT oOcoOyl0 poiib B COBPEMEHHOM
LIUBWIN3ALMK, B CO3JaHMM HOBOM 0a3bpl MaTepHalbHOM KynbTypbl. OHa BHOCUT CBOM BKJaJx B
(dbopMHpOBaHNE pPALMOHATHHOTO HAYYHOTO MBIIUICHUS, B CO3/JaHUE IIEJIOCTHOTO MPEACTAaBICHHUS 00
OKpYy’KalollleM MHpe Kak O €IMHCTBE IPUPOJbI U UelIOBEKa, KOTOpoe (OpMUPYETCS B XMMHHM Ha OCHOBE
IIOHMMAHHUs BELIECTBEHHOI'O COCTaBa OKPYJKAIOLIETO MHpa, OCO3HAHUS B3aWMOCBS3H MEXIY CTPOECHUEM
BEIIIECTB, UX CBOICTBAMHU M BO3MOKHBIMHU 00JIaCTSIMU IPUMEHEHUSI.

TecHo B3auMOAENUCTBYSI C JPYTMMHU €CTECTBEHHBIMU HAYKaMU, XUMHUS CTajla HEOThEMJIEMOMN YacThIO
MHUPOBOH KYJbTYphl, HEOOXOAMMBIM YCJIOBHUEM YCIEIIHOTO TpyJla M KU3HU KaKJIOro 4ieHa OOIIecTBa.
CoBpeMeHHas XMMMsI KaK HayKa cO3uaTelbHas, KaKk HayKa BBICOKMX TEXHOJIOIMI HallpaBJIEHA Ha PEIICHUE
rII00aTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPbEBOM, SHEPreTHUECKOH, MHUIIEBO,
9KOJIOTMYECKOM 0€30I1aCHOCTH U OXpaHbl 3J0POBBSI.

B cootBeTcTBUM ¢ OOMMMHU HENAMH U TPUHIMIAMH CPEIHEro o0IIero oOpa3oBaHUsS COJEPKAHHE
npeamera «Xumusa» (10-11 xiaccsl, 6a30BbIil ypOBEHb M3Y4EHHs) OPUEHTHPOBAHO NPEUMYLIECTBEHHO Ha
OOIEKYJIbTYpHYIO TMOATOTOBKY OOyYaroImuxcs, HeoOXOAMMYI0 UM Uil BBIPAOOTKM MHPOBO33PEHUECKUX
OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHHS B JKU3Hb COLIMYMa, MPOJODKEHHS O00pa3oBaHUS B pa3iIMUHBIX
001acTAX, He CBA3aHHBIX HEMTOCPEACTBEHHO C XUMHUEH.

CocTaBisioIUMH  NpeaMeTa «XHUMUS» SBIAIOTCA 0a30Bble Kypcbl — «OpraHudeckas XUMHUS» U
«O0mas ¥ HeopraHW4yecKas XUMHUS», OCHOBHBIM KOMITIOHEHTOM COJEP)KaHHUS KOTOPBIX SIBIISIOTCS OCHOBBI
0a30BOI HAyKH: cHUCTeMa 3HAHUI 110 HEOPraHWYEeCKOW XUMHH (C BKIIOYEHHEM 3HAHUN U3 o0LIeil XuMum) u
opranuyeckol xumuu. @opmMupoBaHHE JAaHHOW CHCTEMbl 3HAHUU NpPU H3YyUYEHUH IpeaMeTa oOecreunBaeT
BO3MOYKHOCTh PACCMOTPEHHS BCETO MHOT00Opa3usl BEIIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUI
XUMHH.



CrpykTypa conepxaHus KypcoB — «OpraHundeckas xumusi» U «OOmas M HeOpraHW4ecKas XHUMUs»
chopMupoBaHa B IporpaMMme 1Mo XMMHUU Ha OCHOBE CUCTEMHOT0 M0/1X0/1a K M3Y4YEeHHI0 yueOHOro MaTepuana
u 00yClOBIeHA HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHMH Ha ONpPEENEHHBIX TEOPETHUECKUX
ypoBHsX. Tak, B Kypce OpraHMYeCKONd XUMHUH BEILLECTBA pacCMaTPUBAIOTCI Ha YPOBHE KJIIACCHUUECKOH
TEOPUM CTPOEHUS OPraHWYECKUX COECIUHEHUH, a TaKkKe Ha YPOBHE CTEPEOXMMHUYECKUX M AIIEKTPOHHBIX
IpeJCTaBIeHUI 0 CTpoeHuH BelecTB. CBeZieHNs 00 U3y4aeMbIX B Kypce BEIIEeCTBaX AAl0TCS B PA3BUTHH —
OT YIJIEBOJOPOJOB JI0 CJIOXHBIX OMOJIOTMYECKH AaKTUBHBIX COE€IMHEHHH. B Kypce oprannyeckoil Xumuu
MOJy4aroT pa3BUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs IMEpBOHAYAIbHBIC
NPEJCTAaBICHUS O XUMHUYECKOW CBSI3M, KIACCU(UKAMOHHBIX IPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOWCTB
BEIIECTB OT X CTPOEHHSI, 0 XMMUYECKOH peaKIiH.

[To HOBBIM YTIJIOM 3peHHs B IIpeaMeTe « XUMUs» 6a30BOr0 ypOBHs pacCMaTpUBACTCS N3yUYEHHBIN Ha
YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHsI TEOPETUYECKUN Marepuas U (aKTOIOTUYECKUE CBEACHUS O
BEIIECTBAX M XMMHUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias ¥ HeopraHuyeckas XUMHU»
O0yYaroIuMCsl  IIPEJOCTaBIAETCS BO3MOYKHOCTh OCO3HAaTh 3HAYCHHME IEPHOAMYECKOrO 3aKOHA C
O0IIETEOPETUIECKUX U METOI0JIOTUIECKUX MTO3UIHMNA, TITy0Ke TTOHATh HCTOPUYECKOE H3MEHEHUE (PYyHKITHIA
3TOT0 3aKOHA — OT 0000IIAaoIIeH 10 OOBSICHSIIOICH U TIPOTHO3UPYIOMIECH.

Ennnas cucrema 3HaHMMl O BaXHEHIIMX BELIECTBAX, MX COCTaBe, CTPOEHUH, CBOICTBax H
NPUMEHEHWH, a TaKXkKe O XMMHUYECKMX pEaKLUUsAX, MX CYUIHOCTM M 3aKOHOMEPHOCTSX IPOTEKaHHs
nornosiHgercs B Kypcax 10 m 11 kmaccoB snemMeHTaMM COJAEp)KaHUS, UMEIOLIUMMHU KYJIbTYpPOJOTHYECKUN U
MIPUKIIATHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U XUMUU C IPYTUMH HayKaMH,
packpeiBaloT €€ pojb B IIO3HABATEIBHOM M TNPAKTUUYECKOM JEsATEeIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTaHMIO YBa)KEHUs K IPOLIECCY TBOPUYECTBA B OOJIACTH TEOPUU U MPAKTHUECKUX MPUIOKEHUN XUMHH,
MIOMOTAIOT BBIITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO U JINYHOCTHO 3HAYMMBIX IPOOJIeMax, CBA3aHHBIX
C XMMHEH, KPUTUYECKH OCMBICIMBATh MH()OPMAIMIO U MPHUMEHATh €€ Ul TONOJHEHHUS 3HAHWH, PEUIeHUs
MHTEJUIEKTYaJIbHBIX M HKCHEPUMEHTAJIbHBIX HCCIIEAOBATENbCKUX 33had. B menom coxpepkaHue yuyeOHOTro
npeamera «XUMUs» JTaHHOTO YPOBHS M3YYEHHUS OPUEHTHPOBAHO Ha (OpPMUpOBaHHE y OOydaroIUXcs
MHUPOBO33PEHYECKOI OCHOBBI JUIsI TIOHUMaHUS (QHIOCOPCKUX HJICH, TaKMX KaK: MaTepHabHOE €IUHCTBO
HEOPraHUYECKOT0 U OpPraHN4eCKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM U CTPOCHHUEM,
MI03HABAEMOCTh TNPHUPOJIHBIX SBICHUN IMyTEM SKCIEPUMEHTAa M PELICHUs NMPOTUBOPEUUH MEXKIy HOBBIMH
(dakTaMM M TEOPETUUECKUMH MPEINOChUIKAMM, OCO3HAHHE pOJIM XHUMHU B PELIEHUH HKOJOTHYECKUX
pobiieM, a Takke mpobiieM cOepeKeHNs SHEPTETHUECKUX PECYPCOB, ChIPbsl, CO3aHNUS HOBBIX TEXHOJIOTUN U
MaTepUasoB.

B rmmaHe pemieHus 3amad BOCIUTAHMS, Pa3sBUTHS U COLMANIM3ALUU OOYYaroIUXCs IPHUHATHIE
IIPOTrpaMMOil 10 XMMMHU MOAXO/IbI K ONPENIEICHUI0 COACP KaHUS U TOCTPOSHUS IIPEeIMETa PeayCMaTPUBAIOT
(hopMHpOBaHNE YHUBEPCAIBbHBIX YU€OHBIX IEHCTBUHN, UMEIOIINX 0a30BO€ 3HAUEHUE JIJIS pa3IMYHbIX BUJIOB
JESTENbHOCTH: PEIICHUs MpoOiieM, IMOWCKa, aHalu3a M 00paboTKH HHGOpMAIMH, HEOOXOIUMBIX JUIS
proOpeTEeHNs ONbITa MPAKTUYECKON M UCCIIE0BATENBCKON AeITEeNbHOCTH, 3aHUMAIOLIEeH Ba)KHOE MECTO B
MO3HAHUU XUMHH.

B mpakTuke npenoaaBaHus XMMHUH Kak Ha yYpOBHE OCHOBHOTO 00111ero o0pa3oBaHusl, Tak U Ha YPOBHE
cpeaHero oobmero oOpa3oBaHUs, NPU ONPEACICHUU COAEP/KATEIbHON XapaKTePUCTHKHU LeJed H3ydeHUs
npeaMeTa HalpaBiIeHUEM IEPBOCTENIEHHONW 3HAYUMOCTH TPAAMLMOHHO NPU3HAETCS (OPMHPOBAHHE OCHOB
XMMUYECKOH HayKH Kak 00J1acTh COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTHUECKON AEATEIbHOCTH YEIOBEKA U
KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOHl KyJbTypbl. C METOAMYECKON TOUKHM 3pEHHUS TaKOW MOAXOA K
OTIpE/ICTICHUIO 1IeJIel N3yUeHUs IpeIMeTa SIBJIIETCS BIIOJIHE ONPaBIaHHbBIM.

CornacHo JaHHOW TOYKE 3pEHHUs IVIABHBIMM LIEJSAMH U3ydeHHs npeamera «XuMHs» Ha 0a30BOM
ypoBHe (10 —11 kJ1.) siBsitoTCS:

e (opMHpOBaHHE CHCTEMBl XMMHYECKMX 3HAaHMM KaK BaKHEHIIEH cOCTaBIsIOMIEeNd eCTeCTBEHHO-
HAY4YHOH KapTHHBI MUPa, B OCHOBE KOTOPOH JIS)KAT KIIIOUEBbIE MOHATHS, (yHJaMEHTAIbHBIE 3aKOHbI
U TEOpUM XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE W TIOHUMAaHHE CYIIHOCTH JOCTYITHBIX



00001IEHNIT MHUPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMJICHHE C HUCTOPHEH UuX pa3BUTHS U
CTaHOBJICHMS,;

e (opmupoBaHHe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHMS BEIIECTB M XUMHUYECKHUX
peakiuidi, HEOOXOJUMBIX Uil TPUOOPETECHHS YMEHUH OPHUEHTHPOBATHCS B MHPE BEUIECTB U
XVUMHMUYECKUX SIBJICHUI, UMEIOIINX MECTO B IPUPOJIE, B IPAKTUUECKON U MOBCEHEBHON KU3HU;

® Dpa3BUTHE YMEHHA M CHOCOOOB JEATENbHOCTH, CBS3aHHBIX C HaOMIONEHHEM U OOBSCHEHHEM
XMUMHYECKOT0 3KCIIEPUMEHTA, COOJIIOJICHUEM MPaBMII 0€30aCHOTO 0OpaIleHHs C BEIIECTBAMHU.

Hapsiny ¢ aTum, copepkarenbHas XapakTepUCTUKa [esIel U 3a7a4 U3y4eHUs IpeaMeTa B IporpaMme
M0 XMMHHM yTOYHEHAa M CKOPPEKTUPOBAHA B COOTBETCTBMM C HOBBIMHM MPHOPUTETAMU B CHUCTEME CPEIHEro
obmero obpazoBanusi. CerogHs B NMPENOAaBaHUU XUMHU B OOJBIICH CTENEHH OTHAETCA MPEANIOYTCHHE
IIPAKTUYECKONM KOMIIOHEHTE CoJepKaHusi OOydeHHUs, OpPUEHTHUPOBAHHOW Ha IOJIOTOBKY BBIITYCKHUKA
o0mieoOpa3oBaTenbHONM  OpraHu3allid, BIAJCIONIET0 HE Ha0OopoM 3HaHUH, a (QYHKIHMOHAILHON
IPaMOTHOCTBIO, TO €CTh CHOcO0aMU M yMEHMSIMH aKTHBHOTO TMOJY4YeHHs] 3HAHUW M MPUMEHEHHUS UX B
peaJIbHOM JKU3HHU Ul PELICHUS IPAKTUUECKUX 3aa4.

B cBsi31 ¢ 9TUM ITpH U3yUEHUH MTpeaMeTa « XUMUs JOMHHUPYIOIIee 3HaUeHUE IPHOOPETAIOT TaKhe
LeJH U 33]]a41, KaK:

ajanranus OoO0y4aromMxcs K YCJIOBUAM JMHAMUYHO pa3BUBAIOLIETOCS MHupa, (HOopMHUpOBaHUE
UHTEJJIEKTYaJIbHO ~ pPa3BUTOM  JIMYHOCTH, TOTOBOM K  caMooOpa3oBaHMIO,  COTPYAHHUYECTBY,
CaMOCTOSITEIbHOMY IIPUHATHIO IPAMOTHBIX PEIICHNN B KOHKPETHBIX KU3HEHHBIX CUTYaLUIX, CBA3AHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHEe y OOYYarOIIMUXCS KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIUI), HMEIOLIUX
YHHBEpCAIIbHOE 3HAYCHHE ISl PA3JIMYHBIX BHJOB JACATEIBHOCTH: pEIIeHHUs MpoOjeM, MOWCKa, aHajuu3a U
00paboTku uH(pOpMAIMK, HEOOXOAMMBIX IS MPUOOPETEHHS OIbITAa NEATENPHOCTH, KOTOpas 3aHUMAaeT
BXHOE MECTO B IMO3HAHWW XHMHHU, a TaKXKe IS OLEHKM C MO3UIUN SKOJOTHYecKod Oe30MacHOCTH
XapakTepa BIUSHUS BEIIECTB U XMMHUECKUX MPOILIECCOB HAa OPraHU3M YeJIOBEKa U MPUPOIAHYIO CPENy;

pa3BUTHE TIO3HABATEJbHBIX HMHTEPECOB, HWHTEJUIEKTYaJdbHBIX M TBOPYECKUX CIIOCOOHOCTEH
oOyyarolmxcs: CIOCOOHOCTH CaMOCTOSITENbHO NMPUOOPETaTh HOBBIE 3HAHMS [0 XUMHHM B COOTBETCTBUH C
’KM3HEHHBIMU MIOTPEOHOCTSIMU, HCIIOJIb30BaTh COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTHHU JJIsl TIOUCKA U
aHanM3a yueOHOU U HayYHO-TIOMYJIIPHOM WH(OPMALIMU XUMUYECKOTO COACPKAHMUS,

¢bopMUpOBaHHE U pa3BUTHE Y OOYyYarOIIMXCS AacCOLUMATHUBHOIO U JIOTUYECKOTO MBIIUICHHUS,
Ha0JII0/IaTEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpbleé OCOOEHHO HEOOXOIUMBI, B YAaCTHOCTH, IpPH
IJIAHUPOBAHUM U MPOBEJEHUN XUMUYECKOT0 IKCIIEPUMEHTA;

BOCIIHTaHHE Yy oOydaromuxcs yOexJAEHHOCTH B TYMaHHUCTHUECKON HAMpPaBIEHHOCTH XUMHH, €€
BXHOW pOJM B PEUIEHMH IJIOOATBHBIX MPOOJEeM PpalMOHAIBLHOTO MPUPOJOINOIb30BAHUS, MOMOIHEHUS
SHEPreTUUECKUX PECYPCOB U COXPaHEHMSI IPUPOJIHOTO PaBHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEPEKHOTO
OTHOILIEHUS K IPUPOJIE U CBOEMY 370POBbIO, a TAKXKE MPUOOPETEHUS ONbITA UCTIOIb30BAHMSI TOJTYYEHHbIX
3HAHUU AJI IPUHATHS TPAMOTHBIX PEIICHUN B CUTYaIUsIX, CBA3aHHBIX C XUMUYECKUMU SIBICHUSMHU.

B yueOHOM miaHe cpeaHero obmiero oOpa3oBaHUsS MpeaMeT «XuMus» 0a30BOro YpPOBHS BXOJIUT B
cocTaB IpeaMeTHoN o0nacTu «EcTecTBEeHHO-HAyUHBIE MTPEIMETHD.

OO1iee 4yuCIO YacoB, OTBENEHHBIX JUISI M3YYEHHs] XMUMHH, Ha 0a30BOM YpOBHE CpEIHEro OOIIEeTro
oOpaszoBanusi, coctaBiseT 68 yacos: B 10 kinacce — 34 vaca (1 yac B Hegento), B 11 kmacce — 34 gaca (1 gac B
HEJIETTIO).

COJAEPKAHUE OBYYEHUSA

10 KJIACC
OPTAHNYECKASA XUMUSA

TeopeTnyeckne 0OCHOBBI OPraHNYeCKOH XUMHUH



IIpenMer opraHm4ecKold XHMMHHU: €€ BO3HHKHOBEHHE, Pa3BUTHE M 3HAYCHHE B IIOJYYEHUU HOBBIX
BEILIECTB W MaTepuayioB. Teopus CTpoeHus opraHumdeckux coeauHeHud A. M. byrtnepoBa, €€ OCHOBHbIE
nosoxenus. CTpyKkTypHble (OpMyIbl OpraHU4ecKUX BenlecTB. [ 'oMoorus, nsomepusi. XUMHU4eCKas CBSI3b B
OpPraHUYECKUX COEAMHEHUSAX — OJJMHAPHBIE U KPATHBIE CBS3H.

IIpencraBnenne o KiIacCMpUKALMKM OpraHMYecKMX BemlecTB. HoMeHkiaTypa OpraHMYecKuX
COeJMHEHUH (cucTemaThyeckas) W TpPUBUAIbHBIE HA3BaHUS BAXKHEHIIMX IpeACTaBUTENECH KiIaccoB
OpraHUYECKUX BELIECTB.

DKcIepuMEHTaIbHbIE METO/Ibl U3yUSHHS BEIIECTB M UX MPEBpAILEHH: 03HAaKOMJICHHE C 00pa3aMu
OpPraHMYECKUX BEIECTB U MaTepHAIaMU Ha UX OCHOBE, MOAEIUPOBAHUE MOJIEKYJI OPrAaHUYECKUX BEILLECTB,
HaOJIOIEHUE U ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB IO NPEBPAIICHUI0 OPraHMYECKHX BELIECTB IpPHU
HarpeBaHuu (IUIaBJICHUE, OOYTJIMBAHUE U TOPEHHE).

Yraesoaopoasl

AJKaHBL: COCTaB M CTPOCHUE, FOMOJIOTMYECKHN pAld. MeTaH M 3TaH — IPOCTEHMIINE NPEACTaBUTEIN
aJIKaHOB: (pU3MUECKHE U XUMUUECKUE CBOMCTBA (peakK 3aMEIIEeHUs U TOPEHNUs ), HaX0XKJEHHUE B IPUPOJIE,
[I0JIy4Y€HHUE U IPUMEHEHHUE.

AJNKeHBl: CcOCTaB M CTPOEHHME, TI'OMOJIOTMYECKHH psA. OTWIEH M NpPONWIeH — IpocTeuiune
NpPEJCTaBUTENIN  aJKEHOB:  (u3MyeckMe W  XUMHUYECKHE  CBOiicTBa  (peakuuM  T'MIPUPOBaHUS,
raJOreHUPOBAHUS, IMJIPATAL[MM, OKMCICHUS U ITOJIMMEPU3aLiH), IOJy4€HUE U IPUMEHEHUE.

Anxaauensl: OyranueHn-1,3 u merunOyranueH-1,3: crpoeHue, BaKHEHIIME XMMHUYECKHUE CBOMCTBA
(peakuus nonumepusanuu). [loayueHne CHHTETHYECKOTO KayuyKa U pe3HHBI.

ANKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJOIMYECKMH psAl. ALETWIEH — NpocTeHmuii
IPEJCTaBUTEIb AIKUHOB: COCTaB, CTpOeHHE, (U3NUECKHE U XMMUYECKHE CBOMCTBA (PEaKLUU THAPUPOBAHHUS,
raJIor€HUPOBaHUs, THPATALIMHU, TOPEHUS ), [TOJIyUEHNUE U IPUMEHEHHE.

Apenbl. ben3zoir: cocras, cTpoeHue, (GU3MUSCKHE U XUMUICCKUE CBOWCTBA (PEaKIMU TaJIOTCHUPOBAHUS
U HUTPOBAHMs), MOJIyu€HHE W TpUMEHeHue. Tonyon: cocmas, cmpoeHue, @uauyecKue u XumuueckKue
ceolicmea (peakyuu 2an02eHUpO8aHusi U HUMPOBAHUS), NOJYUeHue U npumereHue. TOKCHUYHOCTb apeHOB.
I'eneTndeckas CBA3b MEXAY yIIIEBOAOPOAAMHU, IPUHAUICKAIMMH K pa3JIMYHBIM KJaccaM.

[IpupoaHble UCTOUHUKH YTIEBO10pOAOB. [IpupoaHslii ra3 u nonytHele HedTsHbIe ra3bl. Hedth u eé
npoucxoxaenue. CrnocoObl nepepadoTKu He(TH: MEperoHka, KPEeKUHr (TepMUYECKUH, KaTalIUTHYECKUH),
nuponu3. [IpoaykTel nepepaboTku He(TH, UX NMPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITY. KameHHbII
YToJib U IPOAYKTHI €0 MepepadOTKH.

DKcIepUMEHTaIbHBIE METO/IbI U3yUSHHS BEIIECTB M UX MIPEBPAIEHHI: 03HAKOMJICHHE C 00pa3aMu
IlacT™MacC, KaydykKoB U pe3uHbl, Koiekiuu «Hedpts» u  «Yromb», MOJETUPOBAaHHE MOJEKYJ
YIJIEBOIOPO/IOB U TaJION€HONPOU3BOIHBIX, MPOBEJIECHUE NPAKTUYECKOH paloThl: MOJy4YeHHE STHIIEHA U
M3Y4YEHHUE €TI0 CBOMCTB.

Pacuérnble 3anaun.

Bbluncienuss mo ypaBHEHHIO XMMUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOTHOIO
BEIIECTBA WIM NPOJYKTa PEaKUUH MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOAHBIX
BELIECTB WJIU MPOJYKTOB PEAKIIUN).

Kucaopoacoaep:xamue oprannyecKkue coeIMHEHHs

[IpenensHble OAHOATOMHBIE CHUPTHI. METaHON M 3TAHOJN: CTPOECHHE, (PU3NYECKHEe M XUMHUYECKHe
CBOMCTBA (peaKLUu C aKTUBHBIMU METAJJIaMHU, TaJIOT€HOBOAOPOAaMHU, TOPEHUE), TpUMEHeHne. Bogopoaubie
CBSI3M MEXIY MOJIEKYJIaMU CIIMPTOB. [IeICTBHE METAHOJIA ¥ OTAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaromMHble CHHUPTHL. OTHIEHIJUKOIb U TJIMLEPUH: CTPOEHHE, (PU3NYECKHE U XUMHUYECKHE
CBOMCTBA (B3aMMOACHUCTBHE CO IIEIOYHBIMU METAJUIAMM, KAaueCTBEHHAas pEaKlMs Ha MHOIOaTOMHbBIE
ciupThl). JlelicTBUe Ha opraHu3M yenoBeka. [IpuMeHeHne TauneprHa 1 STHIICHTITUKOJIS.

@DeHOoN: CTPOEHUE MOJIEKYJIbl, (U3NYECKHe M XUMHYECKHE CBoicTBa. TOKCHMYHOCTH (eHona.
[Ipumenenue ¢deHona.



Anpneruapl U kemownvl. DopManbleruj, aueTalbIerua: CTpOeHHe, (PU3NYECKHEe U XHUMHUYECKHE
CBOMCTBA (peaKIMK OKUCICHUS U BOCCTAHOBJICHUS, KAUECTBEHHbBIE PEAKIIUN), IOTYYEHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpefieibHble KapOOHOBBIE KHCIOTHL. MypaBbUHas U YKCYCHas KHCJIOTBI: CTPOCHHE,
¢u3nueckue U XMMHUYECKHE CBOMCTBA (CBOWCTBa, OOIIME JUIA Kilacca KHCJIOT, pPeakuus 3TepuuKaIim),
NoJy4eHue u npuMeHeHne. CTeapuHoBas U 0JIEMHOBAs! KUCIOThI KaK MPEJICTABUTENN BBICHIMX KapOOHOBBIX
KHCIIOT. MblJI1a Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxable 3QHUpPBl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. I'maponu3 ciaoxHbIX 3¢upoB. Kupsbl.
I'mpponus xupos. I[Ipumenenue xupoB. bruoaornyeckas posb )KUPOB.

VYraeBoapl: coOCTaB, KiacCU(pHKaLMg YIIeBOAOB (MOHO-, Iu- W Mosucaxapuisl). ['mrokosa —
POCTEHIINNA MOHOCaXapuJ: OCOOCHHOCTH CTPOCHMS MOJEKYJbl, (PU3NYECKHEe M XMMHYECKHE CBOICTBa
(B3aumoperictBue ¢ ruapokcuaoM meau(ll), oxucineHne amMmHuayHBIM pacTBOpoM okcuaa cepebdpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIOKO3bl), HAXOXKJICHHE B NpPUPOAE, NPUMEHEHHE, OHOJOrMyecKas poJb.
®otocunTe3. PpyKTO3a KaK H30MEP IIIIOKO3bI.

Kpaxmai u nemntosno3a kak npupoassle noaumepsl. CTpoeHne Kpaxmana U Heiutrono3sl. duszndeckue
U XUMHUYECKHE CBOWCTBA Kpaxmaja (FHUApoJIu3, KaYeCTBEHHAs pEaKLUs C HOA0M).

DKCIepUMEHTAIIbHBIE METO bl U3YUYEHHSI BEILIECTB U MX IPEBPAIICHUN: IPOBEACHHUE, HA0II0IEHUE U
OIMCAaHME IEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAYECTBEHHBIE PEAKIIUH OJIHOATOMHBIX CIIUPTOB
(oxucnenue »staHona okcuaoM Meau(ll)), MHOroaToMHbBIX CHHPTOB (B3aMMOJAEHCTBHE TIJIHMLEPHHA C
rugpokcunom  Meau(Il)), ampnernoB (OKHCIEHHME aMMHUAYHbIM pacTBopoM okcuaa cepedpa(l) wu
runpoxkcunom Mmeau(ll), B3ammopeiicTBue kpaxmana € HOAOM), MHPOBEACHHUE MPAKTUYECKOW pabOTHI:
CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnble 3amaun.

Bbluncnenuss mo ypaBHEHMIO XHMHUYECKOW peakuuu (Macchl, 00bEMa, KOJMYECTBA HCXOJHOTO
BELIECTBA WM MPOAYKTa PEAKIMH IO H3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO W3 HCXOIHBIX
BEIIECTB WU NPOJYKTOB PEaKIHH).

A3zoTcozeprkaliyue OpraHMuecKue coeIMHeHNUS.

AMUHOKHUCIIOTHI KaK aM(OTEpHbIE OpraHndeckue coeuHenns. Ousnueckre 1 XMMUYECKUE CBOMCTBA
aMUHOKHCIIOT (Ha mpuMepe rimiuHa). buonornueckoe 3HaueHne aMMHOKUCIOT. [lenTubl.

benku kak mpuUpoAHbIE BBICOKOMOJIEKYJIpHbIE coequHeHus. IlepBuuHas, BTOpUYHAs M TpeTHYHAs
CTpyKTypa OenkoB. XHMHYECKHE CBOICTBa OEIKOB: THAPOSU3, JEHATypalMs, KaueCTBEHHbIE PEaKLUU Ha
OenKu.

OKCIepUMEHTANIbHBIE METOJbl M3YyUEHHUs BEIIECTB U WX IPEBpALLEHUIl: HaONIIOJEHWE U ONMCAaHUE
JIEMOHCTPALIMOHHBIX OIBITOB: IEHATypalHsl OSJIKOB MPU HarpeBaHHUM, IIBETHbIE PEaKLIUU OEJIKOB.

BbicokomosieKkyIsipHBIC COCAUHEHUS

OCHOBHBIE TOHSTHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, MOJUMEp, CTPYKTYpPHOE
3B€HO, CTENEHb MOJIMMEpU3AlMM, CpeaHsAs MoyeKyaspHas Macca. (OCHOBHBIE METOJbl CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COEMHEHUI — MOJIMMEpU3alius U NOJUKOHICHCALHSL.

DKcIepuMEeHTaIbHbIE METO/Ibl U3yUSHHS BEIIECTB U UX MIPEBpAILEHH: 03HaKOMJIEHHE ¢ 00pa3aMu
MIPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KayuyyKOB.

MexnpenMeTHbIE CBSI3U.

Peanuzanus MeXNpeOMETHBIX CBSI3ed IIpM  M3yYEeHUM opraHuueckod xumuu B 10 Kiacce
OCYIIECTBIISICTCS Yepe3 MCIOJIb30BAHUE KaK OOIIMX ECTECTBEHHO-HAYUYHBIX IOHATHH, TaK M MOHATHH,
SIBJISIOIIMXCSI CHCTEMHBIMHU ISl OT/I€IbHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOT'O IIHKIIA.

OO1111e ecTecTBEHHO-HAayYHbIE MOHATHS: sIBJICHUE, HAYyYHbIN (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHaJIH3,
CHHTE3, KIacCU(pHKaIMs, TePUOJUYHOCTh, HAOIIOACHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJICTUPOBAHHUE.

dusuka: MaTepus, YHEPIHsl, Macca, aToM, AIEKTPOH, MOJIEKYJIa, SHEPTETUUYECKUN YPOBEHbD, BELLIECTBO,
TeN0, 00bEM, arperaTHOe COCTOSIHUE BELIECTBA, (PU3MUECKHE BETMUUHBI U €IMHULIBI UX U3MEPEHUS.

buonorus: knerka, opranusm, Ouocdepa, o0OMeH BelIEeCTB B OpraHu3Me, (HOTOCHHTE3, OUOIOrHYECKU
aKTUBHBIC BellecTBa (OCKH, YIIEBOIbI, JKUPHI, PEPMEHTHI).



I'eorpacdusi: MuHEpasbl, TOPHBIE OPO/IbI, TOJE3HBIE HCKONIAEMbIE, TOIUIMBO, PECYPCHI.
TexHonoOrWs: MNHINEBBICE TMPOAYKTHl, OCHOBBI PAIlMOHAIBHOTO TIHUTAaHUS, MOIOIINE CPEJCTBA,
JIEKApCTBEHHbIE U KOCMETUYECKUE MpenapaTbl, MaTEpHaIbl U3 UCKYCCTBEHHBIX M CUHTETHUYECKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKAS XUMUA

Teopernyeckne 0CHOBbI XUMHMH

Xumuueckuil 3meMeHT. AToM. Snpo aroma, M30TOIBI. DJIEKTPOHHAs 000J0YKa. DHEPreTHYECKHE
YPOBHH, IOAYPOBHU. ATOMHBIE OpOUTAIH, S-, p-, d- SeMeHThl. OCOOEHHOCTH pacpeeIeHUs HIEKTPOHOB
M0 OpOUTANISIM B aTOMAaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. DIEKTPOHHAS KOHPUTYpALIUS ATOMOB.

[lepnonnueckuii 3akoH u Ilepuoanueckas cucrema xumuueckux aemeHtoB [I. M. Menneneesa.
CBs3b nepuoauyeckoro 3akoHa u [lepuoguyeckoii cucteMbl xXumuyeckux ssemeHToB 1. M. Menaeneena ¢
COBPEMEHHOM TeOpHel CTpOEHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U
o0pa3zyeMbIX MMH TPOCTBIX U CJIOXKHBIX BELIECTB MO TPYyIIaM W TNEpUOoJaM. 3HAYEHUE MEPUOIUYECKOTO
3aKOHa B Pa3BUTHUU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKasi CBSI3b. BUAbBl XUMUYECKOW CBsI3M (KOBAJIEHTHAs HETOJApHAs U
MOJISIpHAsi, WOHHAs, MeETaUIMdeckas). MexaHu3Mbl 00pa3oBaHHUS KOBAJIEHTHOM XMMHYECKOW CBSI3HU
(oOOMEeHHBINT W JTOHOPHO-aKUENTOPHBINM). Bomopomnas cBs3b. BaleHTHOCTh. IEKTPOOTPHUIATEIHHOCTb.
Crenenb okucieHus. IOHbI: KAaTHOHBI U AaHUOHBI.

BemiectBa MOJEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUS. 3aKOH IMOCTOSHCTBA COCTaBa BEILECTBA.
THUnBl KPUCTATITMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAJUTMUECKON PEIIETKU.

[TonsiTue 0 mUcnepcHBIX cucTeMax. ICTUHHBIE U KOJUIOMIHBIE pacTBOPHL. MaccoBasi 07151 BEIIECTBA B
pacTtBope.

Knaccudukanus Heopranmdeckux coenvHeHuidl. HomeHknatypa HEOpraHMYECKHWX  BEIIECTB.
['eneTnueckast CBSI3b HEOPTraHUYECKUX BEIIECTB, MPUHAJICKAIINX K PA3IMYHBIM KJlaccam.

Xummueckas peakmus. Kiaccudukanus XUMHUECKUX pEakiuii B HEOPraHWYECKOH W OpPraHMYeCKOu
XUMUU. 3aKOH COXPAaHEHMsI MacChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPALLEHUS SHEPTUH NTPU XUMHUUECKUX
peakuusx.

CkopocTh peakuuu, €€ 3aBHUCHUMOCTb OT pa3iMyHbIX (axTopoB. OOpaTuMble peakuuU. XUMHUECKOe
paBHOBecue. DAKTOPBI, BIUSIOIAE HA COCTOSIHUE XUMUYecKoro paBHoBecus. [Ipunnun Jle [Hlarenbe.

DnexTponutuyeckas aucconuanus. CuibHble U cialble 3MeKTpoiauThl. Cpena BOJHBIX PacTBOPOB
BEILIECTB: KUCasi, HEUTpaabHas, IIeJI0YHasl.

OKHCIUTETFHO-BOCCTAHOBUTEILHBIE PEAKITUH.

DKCHEepUMEHTAIbHBIE METOAbl HM3YYCHHsS BEIIECTB M HUX IMPEBPAIICHUI: JEMOHCTpaius TaOauIl
«Ilepuognueckass cucrema xumuueckux siemeHtoB JI. WM. MenneneeBa»y, wuszydeHue Mojenen
KPUCTATMYECKUX PEHETOK, HAOMIOJEHHE M OMHMCAHWE JAEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OIBITOB
(paznosxeHue NepoKCcHaa BOAOPO/a B MPUCYTCTBUN KaTalu3aTopa, ONpeesieHue Cpeibl paCTBOPOB BELIECTB
C MIOMOIIBI0 YHUBEPCAIBLHOTO HHANKATOPA, PEaKIUu HOHHOTO 0OMEHa), MPOBEACHNUE TPAKTHUECKON paboThI
«BnusHue pa3nuyHBIX PAKTOPOB HA CKOPOCTh XUMUYECKOU PEAKITUI.

Pacuérneie 3amayn.

Pacuérel mo ypaBHEHUSIM XUMHUYECKUX PEAKITHi, B TOM YUCJIE TEPMOXUMHYECKUE PACUETHI, pacUEThI C
UCIOJIb30BaHUEM TOHATHUS «MACCOBAs J0JIsI BEILIECTBA.

Heoprannyeckasi Xumus

Hemeramnsl. Ilonoxenune nemeramnos B Ilepuogudeckoil cucremMe Xumudeckux sieMeHToB JI. M.
MenneneeBa M OCOOEHHOCTM CTpOEHHMsSI aromMoB. @DHU3MYECKHE CBONCTBA HEMETAUIOB. AJUIOTPOMNUs
HEMETaJUIOB (Ha MpUMEpPE KUCIOpoia, cepbl, hocdopa u yriaeposa).



XWMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJOT€HOB, cepbl, a3oTa, (ochopa, yriaepoma u
KPEMHHSI) U UX COCTMHEHUN (OKCUIOB, KUCIOPOICOEPKAIUX KUCIIOT, BOAOPOJIHBIX COSTUHEHUN).

IIpuMeHeHre Ba)XKHEUIINX HEMETAJUIOB U UX COCIUHCHUM.

Meramnsl. Ilonoxenune wmeramioB B Ilepuoguueckoil cucteme XMMHMUYECKUX 3ieMeHToB [[. .
MenpneneeBa. OCOOEHHOCTH CTPOEHMsI 3JIEKTPOHHBIX 000J0YeK aToMOB MeTauioB. OOmiue ¢usndeckue
cBoicTBa MeTAJIOB. CIutaBbl METAIIOB. DJIEKTPOXUMHUYECKUM psiJl HAMPSHKEHUIA METAJIOB.

XUMHYECKHE CBONCTBA BAKHEUIIIUX METAILIIOB (HATPUM, KalTMi, KalblUWA, MarHui, aIFOMUHUH, [TUHK,
XpOM, KeJEe30, ME/Ib) U UX COETUHEHUI.

OO6uue ciocoObl noay4yeHus: MetaioB. [IpuMeHeHne MeTanioB B ObITY U TEXHHUKE.

OKCIIEpUMEHTANIBHBIE METOABl H3Y4YCHMs BEIIECTB M MX MPEBPALCHUNM: H3yYEHUE KOJUIEKIIUN
«MeTamibl ¥ CIUIaBB», OOpPa3LOB HEMETAJUIOB, PELICHHWE SKCIEPUMEHTAIbHBIX 3ajad, HAOIIOJCHUE H
OINMCaHHWE JEMOHCTPALMOHHBIX M JIA0OPATOPHBIX OMNBITOB (B3aUMOJCHCTBUE THAPOKCUAA AITIOMUHUS C
pacTBOpaMH KHMCJIOT M LIEeJI0YeH, KaueCTBEHHbIE PEAKIIMM Ha KATHOHBI METAJLIOB).

Pacuérhrle 3agaun.

Pacuérel mMaccel BemecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce HIIU
00BEMY OJHOTO W3 YYacTBYIOIIMX B PEAKIUM BEILIECTB, pacué€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IIPOAYKTOB PEAKLUH, €CIIU OJHO U3 BELIECTB UMEET IIPUMECH.

XUMUA ¥ )KU3Hb

Poine xumun B 00ecrieueHHH YKOJIOTHUECKON, SJHEPTETHYECKON M MUIIEBOI 0€301MacHOCTH, Pa3BUTHH
MeauuuHbL. [IoHATHE 0 HAyYHBIX METO/AAaX MO3HAHUS BELIECTB U XUMHUUECKUX PEaKIIUM.

IIpencraBnenus o0 OOIMMX HAYYHBIX IPUHIMIIAX TPOMBILIIICHHOT'O OJIy4Y€HHs BaKHEHIINX BEILECTB.

YenoBeKk B MUpPE BELIECTB U MAaTEPUAJIOB: BaKHEHIIINE CTPOUTENIBHBIE MaTEPUAIIbl, KOHCTPYKLIIMOHHbIE
MaTepuaibl, Kpack, CTEKJIO, KepaMUKa, MaTepUasbl JUIsl AJIEKTPOHUKH, HAHOMAaTepUalbl, OpraHU4ecKue M
MUHEPATBHBIC yI0OpEHUS.

XuMus M 3740pOBbE YEIOBEKAa: IPABWJIA HCIOJIB30BAHUS JIEKAPCTBEHHBIX IIPENapaToB, IMpaBuia
0€301acHOr0 UCHOJIb30BAHUS IPenapaToB OBITOBOM XMMUU B IIOBCEIHEBHON JKHU3HU.

MexnpeaMeTHbIE CBS3U.

Peanuszanus MexImpeIMETHBIX CBSA3EH IPU N3Y4eHUH 001el 1 HeopraHuueckoi xumuu B 11 kiacce
OCYILIECTBIISICTCS 4epe3 MCIOJIb30BAaHWE KaK OOIIMX E€CTECTBEHHO-HAyUHBIX TMOHSATHHA, Tak M IOHATHUH,
ABJIAIOIUXCSI CACTEMHBIMHU IS OTZEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OO1iue ecrecTBEHHO-HAayuYHble NMOHATHA: HAy4yHbIH (hakT, TMIOTE3a, 3aKOH, TEOpHUs, aHAJIU3, CHUHTE3,
KJaccu(uKanus, MepruoInIHOCTb, HAOIOIEHHE, SKCTIEPIMEHT, MOJISITUPOBAaHUE, U3MEPEHUE, SIBJICHUE.

@dusuka: MaTepus, DSHEPIrus, Macca, aToM, DJEKTPOH, MPOTOH, HEWTPOH, HOH, H30TOIl,
PallMOaKTUBHOCTh, MOJIEKYJa, YHEPreTUUECKUN ypOBEHb, BELIECTBO, TENO, 00bEM, arperaTHoe COCTOSHHE
BelIEeCTBa, (pU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHMUSI, CKOPOCTb.

buonorus: knerka, opranusmM, 3Kocuctema, onochepa, Makpo- 1 MUKPO3JIEMEHTbI, BATAMUHBI, 0OMEH
BELIECTB B OPraHU3ME.

I'eorpadus: MuHepabl, TOpHbIE IOPObI, T0JIE3HBIE CKOIIAEMBbIE, TOIIIIMBO, PECYPCHI.

TexHomorus: XuMHYEcKass MPOMBIIUIEHHOCTh, METAJUIypIrus, MPOU3BOJCTBO  CTPOUTENIbHBIX
MaTepHalioB, CEIbCKOXO3SHCTBEHHOE IPOU3BOJICTBO, IHMIIEBAasl MPOMBIIUIEHHOCTh, (GapMaleBTHYECKas
IIPOMBIIIJIEHHOCTh, IPOU3BOJCTBO KOCMETHMYECKHMX IPENaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX
MaTEpUAJIOB, AIEKTPOHHASI IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.

[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBLI [10 XMMHWU HA BA30BOM
YPOBHE CPE/ITHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI



OI'OC COO ycranaBnuBaeT TpeOOBaHHMS K pe3yJbTaTaM OCBOCHHUS OOYUYAIOIIUMHKCS TPOrpaMm
cpenHero obuiero o0pazoBaHus (JIMYHOCTHBIM, METAIIPEIMETHBIM U IIpeaMeTHbIM). HayuHo-mMeToanueckoit
OCHOBOMH JUIsI pa3pabOTKH MIIAaHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOTPaMM CPEIHEro 00Iero oopa3oBaHus
SBJIIETCSL CUCTEMHO-/I€ATEIbHOCTHBINA OXO/.

B coOTBeTCTBUHM € CHUCTEMHO-IEATEIbHOCTHBIM MOJIXOAOM B CTPYKTYpE JHYHOCTHBIX DPE3YyJIbTaTOB
OCBOGHHUSI TMpenMera «XUMHS» Ha YPOBHE CpelHero ooOImero o0pa3oBaHUS BbBIJCIEHBI CIEAYIONINE
COCTaBJISIIOLIHE:

OCO3HaHHWE OOYYAIOIUMHCA POCCUHCKOM TpakJaHCKOW HMJIEHTHMYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEILHOCTU U CAMOOMPEIEIICHUIO;

HaJIMYUe MOTUBAILUU K O0yUEHUIO;

IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHUH TMYHOCTH Ha OCHOBE KITFOYEBBIX [IEHHOCTEH U
UCTOPUYECKHX TPATUINI 0a30BOY HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJCTBOBATHCSI B CBOEH JESATENBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKaMHU, MPUCYLTUMH LIETIOCTHOM CHCTEME XUMUYECKOT0 00pa30BaHUs;

HAJIMYME TPABOCO3HAHUS SKOJOTUYECKOH KyJIbTYphl U CIIOCOOHOCTH CTaBUTh IIEM U CTPOHTH
YKU3HECHHbIC TUTAHBbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS TNpeaMeTa «XHUMHUS» JOCTUTAIOTCS B EAMHCTBE Y4YeOHOH
BOCIIUTATEIbHON JAEATEIbHOCTH B COOTBETCTBUU C T'YMAaHUCTHUECKUMHU, COLUOKYIBTYPHBIMHU, TyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH U HJICAJIAMH POCCHICKOTO TPayKAaHCKOTO 00IIeCTBa, MPHUHATHIMU B OOIIIECTBE
HOpPMaMu U TpaBUJIaMHU IIOBEJIEHUS, CHOCOOCTBYIOLIMMH IpOLlEcCaM CaMOMNO3HAHUSA, CaMOPAa3BUTHS U
HPABCTBEHHOT'O CTAHOBJIICHUS IMYHOCTH O0YUYaAIOITNXCS.

JIMuHOCTHBIE PE3YyJbTAaThl OCBOCHHUS IMpeaMeTa «XUMHUS» OTpaxaroT CHOPMHUPOBAHHOCTH OIBITA
[I03HABATEJIbHON U NPAaKTUYECKOM JEeATENIbHOCTH OOydYalolUXCsl M0 pealu3allii MPUHATHIX B OOLIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa:kaaHCKOro BOCIIUTAHUSA:

0CO3HaHUs 00YYaIOIUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaKEHUS K 3aKOHY U
MPaBOMOPSIKY;

MIPEJICTAaBICHUS O COLMAIBHBIX HOPMaX U MIPABUJIaX MEKIMYHOCTHBIX OTHOIIEHUN B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JAEITETbHOCTH MPU CO3AHUN YUEOHBIX MMPOEKTOB, PEIICHUH
y4eOHBIX U MMO3HABATENBHBIX 33124, BHITOJTHEHHH XUMHUYECKHX YKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY W apryMEHTBHI JIPYTHUX TPHU
aHaJIM3€ pa3IMYHbIX BUAOB yUeOHOU JAESITEIbHOCTH;

2) NIaTPMOTHYECKOT0 BOCIIUTAHMS :

[IEHHOCTHOTO OTHOIIEHUS K UICTOPHYECKOMY U HAyYHOMY HACIEAMIO OTEYECTBEHHON XUMUM;

YBaXEHMsI K IpPOLECCY TBOpUECTBA B 00OJACTH TEOPUM M MPAKTUYECKOrOo TNPUMEHEHMS] XHMHUH,
OCO3HAHMS TOTO, YTO JOCTHIKCHHS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HAOMIOACHUN, KPOMOTIMBBIX
AKCIIEPUMEHTATIBHBIX IOUCKOB, IIOCTOSTHHOTO TPY/1a YUYEHBIX U MPAKTUKOB;

MHTEpeca W TMO3HABATEIBHBIX MOTHBOB B IMOJYYCHHH U TOCIEAYIOIIEM aHalnu3e WHGOpMaIluu O
MePEIOBBIX TOCTHKEHUSX COBPEMEHHOMN OTE€UECTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO IIOBEICHUS;

CIIOCOOHOCTH OILIGHMBAaTh CUTYyallMH, CBSI3aHHBIE C XUMHYECKUMH SIBICHUSMU, U TPUHUMATH
OCO3HAHHBIE PEILIEHUs, OPUEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MMOBEACHHUE U TIOCTYIKU CBOUX TOBApHILEH C MO3ULUN HPaBCTBEHHBIX U
MPaBOBBIX HOPM M OCO3HAHHUE MOCIEICTBUM 3TUX MOCTYIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MMOHMMAaHUS LEHHOCTEH 340pOBOro M 0e30macHoro odpasa KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHOILIEHUSI K COOCTBEHHOMY (DPM3HYECKOMY U IICUXUYECKOMY 370POBbIO;



coOmro/ieHns TpaBuil 0€30MacHOro OOpallleHusl C BEIIECTBAMU B OBITY, MOBCEIHEBHON J>KM3HU W B
TPYZIOBOH JESTEIBHOCTH;

MOHMMAHUS I[IEHHOCTH TMPaBWJI HHIUBUIYaJbHOTO M KOJUIGKTMBHOTO OE€30MAacHOTO IOBEJCHUS B
CUTYAIUIX, YTPOXKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJIEICTBUN M HENpPUATHS BPEIHBIX MPUBBIUEK (YMOTPeOJICHUs alIKOrojs, HAPKOTHUKOB,
KypeHus);

S) Tpy10BOro BOCIIUTAHUSA:

KOMMYHHKATHBHOW KOMIIETCHTHOCTH B Y4€OHO-HCCIIEIOBATEILCKON JESITeIbHOCTH, OOIIECTBEHHO
MIOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX JEATEIbHOCTH;

YCTaHOBKH Ha aKTUBHOE y4acTHE B PELICHUH NMPAKTUUECKUX 3a]1a4 COLIMATbHOM HAMPaBIEHHOCTH (B
paMKax CBOEro KJiacca, IIKOJIbI);

WHTEpeca K MPAKTUISCKOMY HM3YUYEHHUIO MPOQECCHil Pa3IUuYHOrO0 poja, B TOM YHCJIE HA OCHOBE
MIPUMEHEHUS IPEAMETHBIX 3HAHUN 110 XUMUH;

YBaXKEHHUS K TPYAY, JIOIAM TPpyJa U pe3yJbTaTaM TPYIOBOH NESATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUAYaJbHOW TpPaeKTOpUM OOpa3oBaHus, Oymyliei
npodeccuu W peanu3aliii  COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYE€TOM JMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMUH, UHTEPECOB U MOTpeOHOCTEN 00IIIeCTBa;

6) 3K0JI0rH4eCcKOro BOCIUTAHMS:

9KOJIOTUYECKHU 11€TIECO00Pa3HOT0 OTHOIIEHUS K MPUPO/IE, KaK UICTOYHUKY CYIIIECTBOBAHUS )XKU3HU Ha
3emie;

MMOHMMAaHHUSA TJI00aJTLHOTO XapaKTepa 3KOJOTHYECKUX Mpo0IieM, BIUSIHUS YKOHOMUYECKUX MTPOLIECCOB
Ha COCTOSIHME MPUPOJIHON U COLIUATIBHOM CPEJIbI;

OCO3HaHUS HEOOXOJUMOCTH UCIOJIb30BAHUSL JOCTIDKCHHM XHMHUH IS PEIIEHUsS BOMPOCOB
palMOHAIBHOTO MPUPOJIOTIOIE30BAHUS;

AKTUBHOTO HENPUATUS JEHCTBUM, NMPUHOCAUIMX BpEI OKPYKAIOLIEH NPUPOAHOW cpele, yMEHUs
MPOTHO3UPOBATh HEONATOMPUSTHBIE JKOJIOTUYECKUE TMOCIHEACTBHS MNPEANPUHUMAEMBbIX JCUCTBUNA H
MpeA0TBpaIiaTh ux;

HaJU4Msl Pa3BUTOTO SKOJOTMUECKOTO MBIIUICHUS], YKOJOTUYECKON KYJBTYphI, OMbITA JACSITEIHHOCTH
9KOJIOTMYECKON HAaNPaBIEHHOCTH, YMEHUSI PYKOBOJCTBOBATHCSI UMM B TIO3HABATEIbHON, KOMMYHUKAaTUBHOM
Y COLIMATbHON MPAKTHUKE, CIIOCOOHOCTH M YMEHUS aKTUBHO MIPOTUBOCTOATH UACOIOTHH XeMohoonu;

7) HEHHOCTH HAYYHOI'0 O3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKHU U
OOIIIECTBEHHOH MPAKTUKH;

MOHMMAHUA CHEIU(PUKA XUMUU KaK HayKH, OCO3HaHUS €€ ponu B (OPMUPOBAHUU PAIMOHATHLHOTO
HAay4YHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO TMPEACTaBlIeHUs 00 OKPY’KalIIeM MHUpE KaK O €IMHCTBE
MPUPOJBI W YEJIOBCKa, B TO3HAHWHM MPHPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUU MPOOJIeM COXpaHCHHS
MIPUPOJHOTO PABHOBECHS;

yOexXAEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHUU JUISI COBPEMEHHOM UMBUIM3alUU: B €€
FYMaHUCTHYECKON HAINpaBICHHOCTH W Ba)XHOM pOJIM B CO3JaHUM HOBOW 0a3bl MaTepUalbHON KYJIBTYPHI,
pelieHnn Ta00albHBIX MPOOJIEM YCTOWYMBOIO PAa3BUTHUSl YEJIOBEUECTBA — ChIPbEBOM, SHEPreTUYECKOH,
MUIIEBOM M JKOJOTMYECKON O€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECIEYCHUH YCIOBHH YCIEUTHOTO
TpyJa 1 SKOJIOTHYECKHA KOM(MOPTHOM KUZHU KaXJAO0T0 WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTH: MOHUMAHUS CYIIHOCTH METOJOB TO3HAHUS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJIy4aeMble 3HAHMS Il aHaM3a W OOBSICHECHHUS
SBIIGHUN OKPYXAIOIIET0 MHpa U TPOUCXOASIIMX B HEM HU3MEHEHWH, yMeHHus JenaTh 0OOCHOBAaHHBIC
3aKJIFOUEHUS] HA OCHOBE HAYYHBIX (DAKTOB M HMMEIOIIUXCS MAHHBIX C IETbI0 TOJTYYEHHS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XUMHUYECKHWE 3HAHMS JJIs pEIICHHs MpooOsieM B
peaNbHBIX KU3HCHHBIX CUTYaIIHSX;



MHTEpeca K O3HAHUIO M UCCIIE0BATENILCKON eI TENbHOCTH;
TFOTOBHOCTU M CIHOCOOHOCTH K HEMpPEpPhIBHOMY OOpa30BaHUIO M CaMOOOpPa30BAHUIO, K AKTUBHOMY
MOJIyYEHHIO HOBBIX 3HAHHUM MO XMMHUU B COOTBETCTBUHU C KU3HEHHBIMH MOTPEOHOCTSIMH;
MHTEpeca K 0COOEHHOCTSIM TpyZAa B Pa3IUUHBIX cepax mpodecCHOHANBHON IS TeTbHOCTH.
METAINIPEAMETHBIE PE3YJIbTATDI

MertamnpeaMeTHbIe pe3yIbTaThl OCBOCHHS yU4eOHOTO MpeaMeTa « XUMUS» Ha YPOBHE CPEHETo 00IIero
00pa30BaHMs BKIIFOYAIOT:

3HaYUMBbIe i (OPMHUPOBAHUS  MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEKIUCIUILIMHAPHBIE
(MexnpeMeTHbIE) OOIECHAYYHbIC TOHSTHS, OTPAKAIONIME IEJIOCTHOCTh HAYYHOHW KapTHHBI MHUpa H
cienn(uKy METOAOB IO3HAHHS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX Haykax (Marepws, BEIIECTBO, DHEPTHS,
SIBIICHUE, TPOLIECC, CUCTEMa, HAy4YHBIA (aKT, MPUHIIMI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIeIOBaHNe, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U APYyTHE);

YHHBEpCaJIbHbIE y4eOHbIEe JCWCTBUS (TIO3HABATENbHBIC, KOMMYHUKATHBHBIC, PpETYJISATUBHBIC),
obecrieunBaronme (HopMUpOBaHHE (PYHKIMOHAIBHON TPAMOTHOCTH U COIMAIBHOH  KOMIICTCHIIUH
oOyyJaronmxcs;

CIIOCOOHOCTh OOYYAIOIIUXCS HCITOJI30BAaTh OCBOSHHBIC MEXKIUCIUIUIMHAPHBIE, MUPOBO33PECHUYCCKUE
3HaHWS U YHUBEPCAJIbHbBIC YUCOHbIC ICHCTBUS B IIO3HABATEIILHON M COIIMAIBHOM MPAKTHKE.

MertanpeaMeTHbie  pe3ysIbTaThl  OTPAKAIOT  OBJIAJCHUE  YHHBEPCAIBHBIMH  y4EOHBIMHU
MMO3HABATEILHBIMH, KOMMYHHKATUBHBIMU U PETYISTUBHBIMU JCHCTBHSIMH.

OBiajieHHe YHHUBEPCAJBHBIMU Y4eOHBIMU MO3HABATEIbLHBIMU I CTBUAMM:

1) 6a3oBbIe JIOTHYECKHE JeHCTBUA:

CaMOCTOSITENILHO (POPMYJIMPOBATH M aKTyalIU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHBAaTh;

OTIPEETISATh MENU JEATEIBHOCTH, 3aJaBasi MmapaMeTpbl U KPUTEPUU UX JOCTHIKEHHS, COOTHOCHTH
PE3yJIbTAThI ACATSILHOCTH C TIOCTABJICHHBIMU TICIISIMU;

UCTIOJIB30BaTh MPH OCBOCHWW 3HAHWUN MPHEMBI JIOTUYECKOTO MBINUICHUS — BBIIEIATh XapaKTEePHBIC
MPHU3HAKW TOHSATUN M YCTAaHABIMBATh WX B3aUMOCBSI3b, UCIOJIB30BAaTh COOTBETCTBYIOLIUE MOHSATHS IS
OOBSICHEHHSI OT/AETBHBIX (PAKTOB U SBJICHUI;

BBIOMpATh OCHOBAHHS U KPUTEPUU IS KIIACCU(PUKAIIUU BEIIECTB U XUMUYCCKUX PCAKITUH;

yCTaHABJIMBATh PUYNHHO-CIICICTBEHHBIC CBS3H MEX/y N3yUaeMbIMU SIBICHHUSIMU;

CTPOUTHh JIOTUYECKHE pacCyXIeHus (MHIyKTUBHBIC, JNEAyKTHBHBIC, [0 AaHAJOTUU), BBISBIATH
3aKOHOMEPHOCTH U TIPOTHBOPEYHSI B PACCMATPUBAEMBIX SBJICHHUSIX, (OPMYITUPOBATEH BHIBOIBI U 3aKITIOUCHHUS;

MPUMEHSATh B TIPOIECCE IO3HAHMSI, UCIOJIb3yeMble B XUMHUH CHMBOJIMYECKHE (3HAKOBBIC) MOJCIH,
npeoOpa3oBbIBAaTh MOJICIBHBIC MPEICTABICHUS — XWMHUYECKUH 3HAK (CHMBOJI) 3JEMEHTA, XHUMHYECKas
dbopMyIna, ypaBHEHHE XMMHUYECKOW PEaKIUM — IMPH PEIICHWH Y4eOHBIX MO3HABATEIbHBIX U MPAKTHUYECKUX
3aja4, MPUMEHSITh Ha3BaHHBIE MOJICIBHBIC IPEACTABICHUS JUIS BBISBICHUS XapaKTCPHBIX IPU3HAKOB
M3y9aeMbIX BEIIECTB M XUMHYCCKHUX PEAKIIHH.

2) 6a3oBbIe UCCIeA0BATEIbCKUE TeHCTBUSA:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEUIECTB M XUMHUUECKHUX PEaAKIIHA;

(GopMyJIMPOBaTh TSI M 33Ja9ll HCCIICIOBAHMS, WCIOIB30BATh IOCTABJICHHBIC W CAMOCTOSTEIHHO
c(hOopMyJIMPOBAHHBIC BOIIPOCKHI B KA4EeCTBE MHCTPYMEHTA MTO3HAHKS K OCHOBBI JIJIsl (JOPMUPOBAHUS THITOTE3bI
IO MPOBEPKE MPABIIBHOCTH BBICKA3bIBAEMBIX CY>KICHHIA,

BJIA/IETh HABBIKAMU CAMOCTOSATEIHHOTO TUTAHUPOBAHUSI U TPOBEJCHUS YICHHUECKUX IKCIIEPUMEHTOB,
COBEpIIICHCTBOBATh YMEHHS HAOMIOIaTh 3a XOJOM IIPOIECCa, CaMOCTOSITEILHO IPOTHO3UPOBATH €Tr0
pe3ysbTat, (GOopMyJIUpOBaTH OOOOMICHUS W BBIBOJLI OTHOCHUTEIIBHO JOCTOBEPHOCTH PE3yJIbTATOB
UCCJIETIOBAHMsI, COCTABIIATH 00OCHOBAHHBIN OTYET O MPOJIEIIaHHON paboTe;

MpPHOOpETaTh OMBIT YYCHHUYECKOW HCCIENOBATENIbCKOW U TPOCKTHOW MAESITeNbHOCTH, MPOSBISATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIHHOMY IIOMCKY METOJIOB pEUICHHs MPaKTUYeCKUX 3ajad,
MIPUMEHEHHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS.



3) padora ¢ nunpopmanmeii:

OpPHECHTUPOBAThCS B PA3IMYHBIX MCTOYHHKAX WHGOpMAIMK (HAyYHO-TIOMYJISIpHAS JIUTepaTypa
XMUMHYECKOTO COJIep’KaHMs, CIIpaBOYHbIEe MOcoOus, pecypchl MHTepHeTa), aHANIM3UPOBaTh HWH(OPMAIIHIO
pa3NUYHBIX BUAOB H  (GOpPM  MPEACTABICHHS, KPUTUYECKH OLEHUBATh €€ JOCTOBEPHOCTb U
HEMPOTUBOPEUHBOCTB;

(dbopMyIIMpOBaTh 3alpOChl W MPUMEHSTH PA3IUYHbIE METOJbI MPH MOHCKE U oTOope HHpOpmanuu,
HEOO0XOIMMOM JIJIs1 BBIOJHEHUS Y4eOHBIX 3a/1a4 ONPeIeIEHHOTO THIIA;

nproOpeTaTh ONBIT HCIIOIB30BaHUA HHPOPMALIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA U pa3IMYHBIX
MTOMCKOBBIX CHUCTEM;

CaMOCTOSTENIbHO BBIOMpATh ONTHUMANIbHYIO (hopmy mpeacTaBieHUs HHGOpMAHKU (CXeMbl, Tpaduku,
JarpamMmbl, TaOIHIIBI, PUCYHKH U JPYTHE);

UCTOJIb30BaTh HAy4YHBIH SI3bIK B KayeCTBE CpEACTBAa NMpH paboTe ¢ XUMHUECKOW HH(pOpMaIMen:
NPUMEHATh MEXIpeaAMeTHble ((u3uueckue U MaTeMaTH4eCKHe) 3HAKH U CUMBOJIBI, (OPMYJIBL,
a00peBHaTyphl, HOMEHKJIATYPY;

UCTIOJIb30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMUYECKUE CPEJICTBA HATIISTHOCTH.

OgJaieHne YHUBEPCAJIbLHBIMH KOMMYHHKATHUBHBIMH AeiiCTBUSIMH:

3aJlaBaTh BOMNPOCHI [0 CYHIECTBY O0OCYXJIaeMOil TeMbl B XOJ€ JAHajIora W/WiIM JHUCKYCCHH,
BBICKA3bIBaTh HUAEH, (OPMYIUPOBATH CBOM MPEUIOKEHHS OTHOCHTEIHHO BBIIOJIHEHUS MPEAT0KEHHOM
3a]1a4H;

BBICTYIIaTh C TPE3CHTAllMel  pPe3yNbTaTOB  TIO3HABATENFHOW  JIEATENBHOCTH, IOJyYEHHBIX
CaMOCTOSITENIFHO MM COBMECTHO CO CBEPCTHHUKAMU MPH BBIMOJHEHUH XUMHUYECKOTO SKCIIEPUMEHTA,
MPAKTHYECKON paboThI 1O HCCIEAOBAHUIO CBOMCTB M3yYaeMbIX BEIIECTB, peaan3alii y4eOHOro MPoeKTa U
(bopMyIHpOBaTh BBIBOJBI 10 pE3yJbTaTaM IMPOBEAEHHBIX HCCIEIOBAHUN MyTEM COTJIACOBAHUS TO3UIMHA B
X0J1e 00CyX)AeHUS 1 OOMEHAa MHEHUSIMHU.

OBiajieHHe YHHUBEPCAJbLHBIMYU PeryJISTUBHbIMH AeHCTBUSIMM:

CaMOCTOSITENFHO MJIAHUPOBATh U OCYIIECTBIIATH CBOIO TIO3HABATEIBHYIO JIEATEIBHOCTD, ONPELIIss €€
e U 33/a4, KOHTPOJMPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATh MpEJIaraeMblii aJrOpUTM
JEWCTBUI TIpU BBITIOJHEHWM YYEOHBIX M HCCIENIOBATEIbCKUX 3a/ad, BHIOMpaTh Hambojiee >(PQEeKTHBHBIHN
croco0 UX pelieHus ¢ y4€ToOM MOMyueHUs] HOBBIX 3HAHUI O BEIIECTBAX U XMMHUYECKUX PEaKIIUsX;

OCYIIECTBISITH CAMOKOHTPOJIb CBOEH I€ATEIHbHOCTH Ha OCHOBE CAaMOAHaIN3a M CAMOOIICHKH.

HNPEIAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIe pe3ynabTaThl OCBOEHUS Kypca « OpraHu4eckas XMMUs» OTpaXkaroT:

c(hOpMHUPOBAHHOCTH MIPEACTABICHUN O XUMHUYECKOM COCTABJISIONIEH €CTECTBEHHO-HAYYHOW KapTUHBI
MHpa, pOJI XMMUHU B TIO3HAHUHU SIBJICHUH MPUPO/IbI, B GOPMUPOBAHUM MBITIUICHUS U KYJIbTYPbI TJHYHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOW MMl PpeHIeHHS MPAKTHUYEeCKUX 3aad M OKOJIOTHYECKU
00OCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3/10pPOBBIO M IIPUPOJTHOM Cpejie;

BJIAJICHUE CHUCTEMOM XUMHUYECKUX 3HAHWUW, KOTOpash BKJIKOYAET: OCHOBOIMNOJIATAlOIIME IMOHATHUS
(XMMUYECKMI1 ~ 2JI€MEHT, aTOM, OJJIGKTPOHHas  000J0YKa  aToMa,  MOJIeKyJla,  BaJIEHTHOCTb,
ANEKTPOOTPHUIIATEILHOCTh, XMUMHUYECKasi CBSA3b, CTPYKTypHas (opmyrna (pa3BépHyTas M COKpaliéHHas),
MOJlb, MOJISIpPHAs Macca, MOJSPHBIA O0BEM, YIIEPOAHBIN CKeleT, (GyHKIMOHANbHAS TPYIIa, PagUKa,
M30MEpHs, W30MEphl, TOMOJOTHYECKUNA PsJ, TOMOJOTH, YTIEBOAOPOIBI, KHUCIOPOX M a30TCOJAEpIKallHe
COCIMHEHHSI, MOHOMED, TOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCIMHEHHS), TCOPHUH U
3aKOHBI (TEOpHs CTPOCHHSI OpraHu4ecKux BemecTB A. M. ByTiepoBa, 3aKk0H COXpaHEHHSI MACChI BEIIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN $A3bIK XHMHHU; MHUPOBO33PEHUECKHE 3HAHMs, JEXaluue B OCHOBE
MMOHUMAHUS IPUIMHHOCTHA U CHCTEMHOCTH XUMHYECKUX SIBJICHUH, (PAKTOJIOTHIECKUE CBEJICHUS O CBOMCTBAX,



cocTaBe, MOJYyYEHUH U 0OE30MaCHOM HCHOJIb30BAaHUU BaXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JEATEITHHOCTH YEIOBEKA;

c(OPMUPOBAHHOCTh YMEHUN BBISIBISITH XapaKTepHBbIC MPHU3HAKUA TMOHITHIA, YCTaHABIMBATH WX
B3aUMOCB$I3b, HCIOJIb30BATh COOTBETCTBYIOIME MOHATHUS IIPHU OMMCAHUU COCTaBa, CTPOEHUS U MIPEBPAILCHUIA
OpPraHUYECKUX COCAMHEHU;

chOpPMUPOBAHHOCTh ~YMEHHUH  HUCIHOJB30BaTh XMMHMYECKYI0 CHUMBOJIMKY Ui  COCTaBJICHUS
MOJICKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpamiéHHOW) (OpMyT OpraHMYECKHX BEIIECTB H
YpaBHEHUN XMMHYECKUX PEaKIHi, HW3rOTaBIMBAaTh MOJEIM MOJIEKYJl OpPraHMYEeCKUX BEIIECTB IS
WUTIOCTPAIIMK UX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOSHUS;

c(OpMUPOBAHHOCTh YMEHMI yCTaHABIMBATh MPUHAAJIC)KHOCTh HM3YYEHHBIX OPraHMYECKUX BEIIECTB
M0 WX COCTaBY M CTPOCHUIO K OMpPEIEIEHHOMY KIACCy/TpyIIe COSAMHEHUH (yTIeBOIOPOMABI, KHCIOPOA U
a30TCo/epXkKalIlle COEAUHEHUS, BBICOKOMOJEKYJSIPHbIE COEIMHEHHMs), JaBaThb UM Ha3BaHHUS IO
cuctematndyeckoir Homenkiarype (IUPAC), a Takke NpHUBOIUTH TPUBHAIBHBIC HAa3BaHUS OTIEIbHBIX
OpPraHUYECKUX BEIECTB (ITUJICH, IPOMUIIEH, alleTUJIEH, STUIICHTJIUKOJb, MIHLEPHH, (heHoI1, hopMabIeril,
aleTalbACTU]l, MypaBbUHAs KHUCIIOTa, YKCYCHas KHCJIOTa, OJICMHOBas KHCJIOTa, CTEAPUHOBAs KHUCIOTA,
TII0K03a, (PPyKTO3a, Kpaxmal, HeJUTH0103a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHMSI OMPEICNATh BUABl XUMUYECKOW CBSI3M B OPTaHUYECKUX COCTUHEHHSIX
(omMHApHBIC U KpATHEIE),

c(hOPMUPOBAHHOCTHh YMEHUS MIPUMEHSTH TIOJIOXKEHUS TCOPUH CTPOSHUS OPraHUIEeCKUX BemecTB A. M.
BytnepoBa 151 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXpaHEHUS
MAacChl BEIIECTB;

c(hOpMUPOBAHHOCTh yMEHMI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PHU3UUYECKHE U XHUMHUYECKUE
CBOMCTBAa THUIUYHBIX MPEJCTABUTENICH PA3IMUHBIX KJIACCOB OPTraHMYECKUX BEIICCTB (METaH, 3TaH, JTUJICH,
MPOMWJICH, areTwieH, OyraaueH-1,3, MmerunOyramueH-1,3, O€H30JI, METaHOJ, STaHOJ, ATHJICHIJIUKOJb,
TIMLEepuH, (EHON, aleTalbJeru]l, MypaBbHHAs W YKCYCHAsi KHCJIOTHI, TJIIOKO3a, Kpaxmal, I[eJUTI0JI03a,
aMUHOYKCYCHasi ~KHCIIOTa), WIIIOCTPUPOBATh TI'EHETHMUYECKYI0 CBS3b MEXKIYy HUMHU ypaBHEHUSIMHU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH C UCTIOJIB30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMUPOBAHHOCTh yMCHHS XapaKTCPU30BaTh WCTOYHUKH YTJIEBOAOPOTHOTO CHIPhS (HE(TH,
MIPUPOJIHBIN ra3, yroib), CIOCOOBI UX MEepepadOTKU U MPAKTHYECKOE MPUMEHEHHE MTPOTYKTOB MepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHHH MPOBOJUTH BHIYUCICHUS M0 XMMUYECKUM YpaBHEHUSIM (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMH MO M3BECTHBIM Macce, 00BEMY, KOJTUYECTBY
OJIHOTO M3 UCXO/JHBIX BEIICCTB WM MPOJAYKTOB PEAKIIHH);

c(hOpMUPOBAHHOCTh YMEHHH BIIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJ]aX HAyYHOTO MMO3HAHUS,
UCIIONB3YEMBIX B XUMHH TPH W3YYCHUU BEIIECTB U XUMHUYECKHX SBJICHMI (HAONIOACHHE, HU3MEPEHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE), UCTIOIH30BATh CUCTEMHbBIE XUMUYECKUE 3HAHUS JIJIsl TPUHATHUS PEIICHUI B
KOHKPETHBIX JKU3HEHHBIX CUTYyaIUsIX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

chOpPMUPOBAHHOCTh YMEHUH COONMIOaTh TpaBuUjia TMOJB30BAHMS XUMHYECKOHW TIOCYyAOH W
nabopaTtopHbIM 000pyAOBaHMEM, a TakKe IMpaBWiIa OOpalIeHHs C BELIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMH T10 BBITIOJTHEHUIO JTA0OPATOPHBIX XUMHUECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHMH IUIAHUPOBATH U BBIMOJHATH XUMUYECKUI SKCIIEPUMEHT (TpeBpalleHus
OpraHMYECKUX BEIIECTB MPU HArpEBaHHUM, IMOJYYEHUE STUJIEHA M HM3YyUYEHHUE €ro CBOMCTB, KaueCTBEHHBIE
pEeaKuu OpPraHUYeCKHX BEIIECTB, JCHATypalus OENKOB MPH HArpeBaHWU, LIBETHHIC PEAKIMH OCIKOB) B
COOTBETCTBUH C TpaBUJIAMU TEXHHUKH O€30MACHOCTH TPH OOpaIlleHWH C BEIMIECTBAMHU M JTAOOPATOPHBIM
000opyI0OBaHUEM, TPEJICTABIATh PE3YJIbTaThl XMMHYECKOTO SKCIEpUMEHTa B (popMme 3amucu ypaBHEHHI
COOTBETCTBYIOIIUX PEaKIUil U POPMYTUPOBATH BHIBOBI HA OCHOBE 3THUX PE3YJIHTATOB;

c(hOPMUPOBAHHOCTh YMEHHI KPUTUYECKH aHATH3UPOBATH XUMUYECKYIO HHPOPMAIIHIO, TOTYIaeMYIO
U3 pa3HbIX UICTOYHHUKOB (CpesIcTBAa MaccoBoil uHpopmanuu, HTEpHET U Ipyrux);

c(hOPMHUPOBAHHOCTh YMEHUHN COOIIOZATh MpaBHJIa SKOJIOTHUYECKH I1€JIeCO00pa3HOro TMOBEACHUS B
OBITY ¥ TPYIOBOM JESATEIHHOCTH B IIEJISIX COXPAHEHUS CBOETO 3I0POBhS M OKPYXKAIOIIEH TPUPOTHOU CPEIbI,



OCO3HaBaTh ONACHOCTh BO3JEHCTBHMS Ha >KHUBBIE OPraHU3Mbl ONPEACIEHHBIX OPraHMYECKUX BEIIECTB,
noHumMas cMbici nokaszatens [1/1K, noscHATs Ha npumepax crnocoObl YMEHBIIECHUS U PEJOTBPAIIECHUS UX
BPEIHOIO BO3AECHCTBHSI HA OPraHU3M UYEJIOBEKa,

Uil OOYYaIOLIMXCSl ¢ OrpAaHMYEHHBIMH BO3MOXHOCTSIMHU 370POBBS: YMEHHME NPUMEHATH 3HAHUSA 00
OCHOBHBIX JIOCTYIIHBIX METO/aX IMO3HAHUS BEIIECTB U XMMUYECKUX SIBICHUI;

JUIS CIITIBIX U CIA00BUASALINX 00YYArOIUXCs: YMEHUE UCII0Ib30BaTh PElbe()HO-TOUCUHYIO CUCTEMY
obo3nauyenuit JI. bpaiins s 3anucu XuMU4ecKUX (pOpMyIL.

11 KJIACC

IIpenMeTHbIe pe3yapTaThl OCBOEHUS Kypca «OO011ast U HEOPraHUYECKask XUMHUS» OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEICTABICHHI: 0 XUMUIECKOM COCTABIISIONIEH €CTeCTBEHHO-HAYYHON KapTHHBI
MUpa, POJIM XUMUH B IO3HAHUU SIBJICHUM MPUPOABI, B (OPMUPOBAHMH MBIILICHUS U KYJIbTYPhI IUYHOCTH, €€
(GYHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOAMMOW Jisi peHIeHHs MPaKTHUYEeCKUX 3a7ad M HKOJIOTMYECKU
00OCHOBAHHOT'O OTHOIIEHHS K CBOEMY 3/I0pPOBBIO M IIPUPOTHOM Cpesie;

BJIAJICHUE CUCTEMOM XMMHMYECKUX 3HAHHH, KOTOpas BKIJIIOYAET: OCHOBOIIOJIATAIOIINE ITOHSATHUS
(XMMUYECKHI1 AJIEMEHT, aToM, W30TOIM, S-, P-, d- AIEKTpOHHBIE OpOUTATM AaTOMOB, MOH, MOJIEKYJa, MOIIb,
MOJIIpHBIA 00BEM, BaJEHTHOCTb, SJEKTPOOTPUIATENILHOCTb, CTENEHb OKHUCJICHHUS, XHUMHYECKas CBS3b
(xoBaJIeHTHasi, MOHHAsi, METaJUIMYECKas, BOJOPOJHAsA), KPUCTAJUIMYECKAas PELIETKA, THUIBl XUMHUYECKHX
peakumii, pacTBOpP, DIIEKTPOIUTHI, HEIEKTPOIUTHI, JIJIEKTPOIUTHUYECKAs JUCCOLMALNS, OKUCIUTEIND,
BOCCTaHOBUTENb, CKOPOCTh XMMHUYECKON pEaKkiuu, XMMHUYECKOE PaBHOBECHE); TEOPHUH U 3aKOHBI (Teopus
AIEKTPOJIUTUYECKON nucconmanuu, nepuogudeckuii 3akon JI. M. MengeneeBa, 3aKOH COXpAaHEHHUS] MaccChl
BEIIECTB, 3aKOH COXPAHEHUSI U TPEBPAIICHUS] SHEPIHH MPU XUMHUYECKUX PEaKIUsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH S3bIK XUMUU, MUPOBO33PEHUYECKUE 3HAHUS, JIEIKAITUE B OCHOBE MIOHUMAHUSI IPUIUHHOCTH U
CUCTEMHOCTH XHUMHUYECKHUX SIBJICHUH, (PAKTOJOTMYECKHE CBEICHHSI O CBOMCTBaX, COCTaBe, MOJYYCHUU H
0€30MacHOM HCII0JIb30BAHUY BaXXHEHIIINX HEOPTaHMUECKUX BEIIECTB B OBITY U MPAKTHUECKOMN eATEeIbHOCTH
YEJI0BEKA;

c(OPMUPOBAHHOCTh YMEHUH BBISIBJIATH XapaKTepHBbIC MPH3HAKK TIOHATHHA, YCTaHABJIUBATH WX
B3aUMOCBSI3b, HCIOJIb30BATh COOTBETCTBYIOUIME MOHATHUS NPU OMHMCAHMM HEOPraHUYECKHX BEIIECTB U MX
MpEBpaIICHUN;

c(OpPMUPOBAHHOCTh YMEHUH HCIOIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsl COCTaBJIEHUS (HOpMYyIl
BELIECTB U YpPaBHEHUN XUMHUYECKUX peakuui, cucrematuueckyto HomeHknarypy (IUPAC) u tpuBnanbHbie
HA3BaHUS OT/EIHHBIX HEOPTaHMYECKHUX BeIlecTB (YrapHbIil ra3, yrieKUCIblil ra3, aMMHaK, raliéHas u3BecTb,
HeraméHasi U3BeCTh, IUThEBAas COJa, MUPUT U IPYTHE);

c(OpPMHUPOBAHHOCTh YMEHHUH ONPEENSITh BAIECHTHOCTh U CTENIEHb OKUCIEHUS! XUMUYECKUX IIEMEHTOB
B COEIUHEHMSX Pa3IMYHOIO COCTaBa, BHJ XMMUYECKOM CBA3M (KOBaJECHTHAs, MOHHAs, MeETalJInuyecKas,
BOJOPOJHAs) B COEOUHEHMSX, TUN KPHUCTAJUIMYECKOW pemeEéTKH KOHKPETHOTO BellecTBa (aTOMHas,
MOJIGKYJIsIpHAasi, HWOHHAs, METaJUIM4YecKas), XapakTep cpelbl B BOJHBIX pPAcTBOpPaxX HEOPTaHUYECKUX
COCITMHCHHII;

c(OpPMUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAIJICKHOCTh HEOPraHWYECKHX BELIECTB IO HUX
COCTaBy K OMNpENeNIEHHOMY KJaccy/Tpymre COeIWHEHWH (IPOCThIe BEIIeCTBA — METAJUIbl U HEMETallIbl,
OKCH/JIbI, OCHOBAaHHUS, KUCIOTHI, aM()OTEPHBIC THAPOKCHIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHUH PacKphIBaTh CMBICH Tepuoanyeckoro 3akoHa [[. M. MenneneeBa u
JIEMOHCTPHUPOBATh €0 CUCTEMATU3UPYIOLIYI0, 00BSICHUTENbHYIO U POTHOCTUYECKYIO (DYHKIIHH;

cOpPMUPOBAHHOCTh YMEHHMH XapaKTepuU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB XHUMHUYECKUX
sanemeHToB 1—4 mnepuonoB Ilepumoanueckoir cuctembl xumudeckux siemeHtoB [[. W. Menneneesa,
UCIIONB3YSl TOHATUSA «S-, pP-, d-dJEKTPOHHBIE OpPOUTANNY», «IHEPIeTUYECKUE YPOBHW», OOBICHATH
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX PJIEMEHTOB U MX COSAMHEHUH 10 MEPUOIaM U TPYIIam
[Tepuoanyeckoil cucteMbl xuMuueckux dmnemeHToB /. . Menneneena;



c(hOPMHUPOBAHHOCTh yYMEHUW XapaKTepu30BaTh (OMHCHIBATh) OOIHME XHUMHYECKHE CBOMCTBA
HEOPTraHMYECKUX BEIICCTB Pa3IMYHBIX KIIACCOB, MOATBEPKAATH CYIIECTBOBAHNE T€HETUICCKOM CBSI3H MEXKITY
HEOPraHMYECKUMU BEIIECTBAMHU C TIOMOIIBIO YPAaBHEHHI COOTBETCTBYIOIIMX XUMUYECKUX PEAKITUH;

c(hOPMUPOBAHHOCTh YMEHHS KIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIUHU IO Pa3IHYHBIM IMPH3HAKAM
(4ucity ¥ COCTaBy pearupyrouux BeIecTB, TeMI0BOMY 3D (eKTy peakiiu, N3MEHEHUIO CTENICHeH OKUCICHUS
AJIEMEHTOB, OOPATUMOCTH PEAKIIMH, YIACTHIO KaTaau3aTopa);

cOPMUPOBAHHOCTh YMEHUH COCTaBJISATh YPABHEHHSI PEaKUUH pPa3NIWYHBIX THIIOB, IIOJHBIE H
COKpaIIEHHbIC YPaBHEHUS pEaKIMii MOHHOTO OOMEHA, yUUTHIBAs YCIOBUS, TIPU KOTOPBIX 3TU PEAKIIHH UTYT
710 KOHIIa;

chOpPMUPOBAHHOCTh YMEHMH MPOBOAUTH PEAKIMH, I[OATBEPHKIAIONIME KayeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTAHUYECKUX BEIECTB, PACTIO3HABATH OMBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHMUECKUX BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHM PACKpPBIBATh CYIIHOCTb OKHCJIHUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKIuil
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ATHX PEaKIHii;

c(hOPMHUPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM PEaKIIMU OT PA3ITUIHBIX
(baKTOpOB; XapakTep CMENIEHHS XWMHUYECKOTO PABHOBECHS B 3aBHCHMOCTH OT BHEIIHETO BO3JCHCTBUS
(mpunnmn Jle [larense);

chOpPMUPOBAHHOCTh YMEHUH XapaKTEepHU30BaThb XUMHUYECKHE TPOIECCH], JieXkKallue B OCHOBE
MIPOMBIIIJICHHOTO MOJTyYeHHsI CEPHOM KUCIOTHI, aMMHUaKa, a Takke CPOPMHUPOBAHHOCTH MPEICTABICHUH 00
OOIIMX HAYYHBIX MPUHITUIAX U SKOJOTHIECKUX MPOOIEMaX XUMHUIECKOTO TTPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHH MPOBOAUTH BBIUMCICHUS C HCIIOJIb30BAHUEM TOHATHS «MaccoBasi OIS
BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIECHUH Tra3oB MPU XUMHUYECKHX PEaKIHUIX, MAacChl BEUIECTBA WIIH
00bEéMa ra3oB MO M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 Y4YacTBYIOIIMX B
peaKIMy BEMIECTB, TEIUIOBOTO 3¢ (deKkTa peaknud Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl BEIIECTB,
MIPEBpAIICHHS U COXPAHEHUS SHEPTUH;

chOpPMUPOBAHHOCTh YMEHHUH COONMIOaTh TpaBUja TMOJNB30BAHMS XUMHYECKOW TIOCYyAOH W
1a0opaTOpHBIM O0OPYAOBAaHMEM, a TaKXKe IMpaBHjia OOpAIIeHHs C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOJITHEHHIO JIAOOPATOPHBIX XUMUYIECKHUX OITBITOB;

c(OpPMUPOBAHHOCTh YMEHHMH IUIAHUPOBATH U BBIMIOIHATH XUMHUYECKUI SKCIEPUMEHT (pa3ioKeHue
MEePOKCHIa BOJIOPO/Ia B IPUCYTCTBUH KaTalln3aTopa, ONpeieJIieHHE CPeibl pACTBOPOB BEIIECTB C TTOMOIIIBIO
YHUBEPCATHLHOTO WHANKATOPA, BIUSHUE PA3IMIHBIX (DAKTOPOB HA CKOPOCTh XUMUIECKON PEAKIIHH, PEAKITHH
MOHHOTO 0OMEHa, KaUeCTBEHHBIE PEAKIMH Ha CyJb(haT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHWUS,
pellIeHre YKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMaM «Metauib» u «HeMeTrannsy) B COOTBETCTBUHU € TIPaBUIaMU
TEXHHUKHU 0€30MacHOCTH MpU 00paIlleHUH C BEIIECTBAMHU U TaOOPATOPHBIM 000PYI0BaHUEM, MTPEICTABIATh
pe3yJabTaThl XUMHUYECKOTO JKCIEPUMEHTa B (OpPME 3alHCH YPaBHEHUIH COOTBETCTBYIONIMX pEAKIUi U
(b opMyIHpOBaTH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB,

c(hOpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHATH3UPOBATH XUMUYECKYIO HHPOPMAIIHIO, TOTYIaeMYIO
U3 pa3HbIX HICTOYHHUKOB (CPEICTBA MAaCCOBOM KOMMYHUKALIMU, IHTEpHET U APYTHUX);

c(hOpMHUPOBAHHOCTh YMEHUN COONIOAATh MpaBHJIa JKOJIOTHYECKH IIeIeCO00pPa3HOr0 TMOBEACHUS B
OBITY U TPYAOBOI1 1€ATEIBHOCTH B LIETSAX COXPAHEHHS CBOETO 3[J0POBBS M OKPY>KaIOLIEH MPUPOIHON CPEIbL,
OCO3HaBaTh OIMACHOCTb BO3ICHCTBHS HAa >KUBHIE OPraHU3MBI OMPEACIEHHBIX BEIIECTB, MOHUMAs CMBICI
nokazarenst [IJIK, mosicHsAT, Ha npuMepax CIOCOObl YMEHBIICHHUS U MPENOTBPALICHUS UX BPEIHOTO
BO3/ICHICTBUS Ha OPTaHU3M UYEIOBEKA;

Ui 00yYaroIMUXCsl ¢ OIPAaHUYCHHBIMH BO3MOXHOCTSIMHU 3J0POBbS: YMCHHE NMPHMEHSATH 3HAHUSA 00
OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SBIICHUI;

JUISL CJICTIBIX U CIIA0OBUAAIIUX 00YYAIOIINUXCS: YMEHUE HCIION30BaTh PEIbe(PHO-TOUCUHYIO CHCTEMY
o0o3HaueHuit JI. bpaitng i 3anucu xumuyeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

HaumeHoBaHMe pa3iesioB 1 TeM

KoaudecTBO 9acoB

Ne ii/m Konrpoabubie  IlpakTHueckue
MPOrpaMMbI Bcero
padoThbI padoThbI
Pasnea 1. Teopernueckue 0CHOBbI OPraHMYecKON XHMHHU
[TpenmeT opranndeckoii Xumun. Teopust
1.1 CTPOEHHS OPraHUYECKUX COETMHEHUH A. 3
M. bytneposa
Hroro no pazaeny 3
Pa3znen 2. YrieBoaopoanbl
2.1 [IpenenpHbIE YriIeBOOPOIbI — AJIKAHBI 2
29 HenpenenbHble yrieBogopoOIbl: aJKEHBI, 6 !
' AJIKaIUCHBI, aJTKUHBI
23 ApoMaTudecKkue yrieBoaopoabl 2
54 [IpupoaHbIe HCTOYHUKH YITIEBOJAOPOIOB U 3 |
’ uX nepepadoTKa
Hroro no pasneny 13
Pa3znen 3. Kucaopoacoaepxamue opranudeckue coeMHeHst
3.1 Cruptsl. Oenon 3
39 Anbaeruapl. KapOOHOBBIE KUCITOTHI. 7 |
’ Croxusie 3QUpsI
33 VYriesoasl 3 2
Uroro no pazaeny 13
Pasnea 4. AzoTcoaepxaniue opraHu4ecKie coeANHEeHUs!
4.1 AmuHbl. AMUHOKUCIIOTHI. benku 3




Wroro no pazneny 3

Paspnen 5. BeicOKOMOJIEKY IS PHBIE COCAUHEHH S

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no paszaeny 2
OBULIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 2
11 KIIACC
KosmnuecTBo yacos
HaumeHnoBaHue pa3iesioB 4 TeM
Ne ni/m Kourpoabnsie = IlpakTHyeckue
NMPOrpaMMsbI Bcero
padoTsbI padoThI
Pa3znen 1. Teopernueckue 0CHOBbBI XUMMHU
Crpoenue atomoB. [lepuonnuecknii 3aKkoH
1.1 u Ilepuoauyeckas cucreMa XUMHYECKHUX 3
anemenToB JI. 1. Menaeneepa
12 Crpoenue BemecTBa. MHOrooOpasue 4
’ BEILECTB
1.3 XUMHUYECKUE PEAKIUU 6 1 1
Hroro no pazneny 13
Pa3nea 2. Heoprannyeckasi XuMus
2.1 Meraibl 6 1
2.2 Hemerannsl 9 1 1
)3 CBs13b HEOPTAHMYECKUX U OPTaHUYECKHUX )
’ BEILECTB
Uroro no pazneny 17

Pa3zgen 3. XumMus u :XKu3Hb




3.1

XUMUS U )KU3HD

Hroro no pazaeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34

IHOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KonTposabHbie
padoTbI

IIpakTnyeckue
padoThI

Han

U3y

IIpeameT opraHM4ecKor XuMuu, eé
BO3HMKHOBEHUE, PA3BUTHE U 3HAYCHHE

Teopus cTpoeHHsT OpraHMYECKUX
coenuHeHniit A. M. bytiepoBa, €€ OCHOBHBIE
ITOJIOKEHUS

HpeI[CTaBJIeHI/IC 0 Knaccmbm(am/m
OpPraHn4YCCKuX BCIICCTB. HOMGHKJ'IaTypa
(CI/ICTeMaTI/I‘leCKaH) W TPUBHAJIBHBLIC HAa3BaAHUA
OpTaHHUYCCKUX BCUICCTB

AJIKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTHYECKUM Pl

Mertan 1 3TaH — NPOCTEUIINE
MIPEICTABUTENH AJIKAHOB

AnKeHbI: cocTaB U CTpOCHHUC, CBOMCTBaA

OTWJIEH U IPOIUJIEH — IPOCTENUIINe
IIPEJICTaBUTEIIN AJIKCHOB

[Ipaxruyeckas padora Ne 1. «Ilomyuenue
JTWJICHA U U3yYEHUE €T0 CBOMCTB




Ankanuensl. byraauen-1,3 u

9 metunOytaauen-1,3. [lomydyenne
CUHTETHYECKOTO KayuyKa 1 pE3UHBI
AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,

10 TOMOJIOTMYECKUH psll. ALIETUIIEH —
MPOCTEUIINI PECTaBUTEND ATKUHOB

1 Brrunciienus no ypaBHEHUIO XMUMHAYECKOM
peaxkiuu

12 ApeHsbl: 6eH30:1 U TOIyoJ. TOKCHYHOCTD
apeHoB

13 ['eneTnyeckasi CBsI3b yri€eBOJOPO/IOB,
IIPUHAUIEKAIINX K PA3IMYHBIM KJaccam
[TpupoiHbIE HCTOUYHUKHU YTIEBOIOPOJIOB:

14 MPUPOJIHBIN ra3 U MOMYyTHHIE He(PTAHbIE ra3kbl,
He(Th U IPOIYKTHI €€ mepepadboTKu
[TpupoiHbIE HCTOUHUKHU YTIEBOIOPOIOB:

15 MIPUPOJIHBIN ra3 U MOMyTHHIE He(PTAHbIE Ta3kl,
He(Th U MPOIYKTHI €€ mepepadboTKu

16 KoHnTtponbHas pabota 1o pazzaeny
«YTII€eBOIOPOABDY

17 [TpenenbHBIE OJTHOATOMHBIE CITUPTHI:
MeTaHoJ U 3TaHoj. BogoponHas cBs3b

13 MHOroaTOMHbBI€ CIIUPTHI: STHIICHTIIUKOIb U
TJIALEPUH

19 @DeHOoJI: CTPOCHUE MOJIEKYJIbI, (PU3NYECKUEe U
XUMHYECKHE CBOICTBA, IPUMEHEHHE

20 Anprerupl: GopManIbAerul U aleTaabAerHl.
AueToH

)1 OHOOCHOBHBIE TIpE/IeNbHbIC KApOOHOBBIE

KHCJIOTBI: MypaBbUHAs U YKCyCHAas




22

[IpaxTuyeckas pabora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaﬂ H OJICUHOBAs KHUCJIOTHI, KaK
MMPEACTAaBUTECIN BBICIIINX Kap6OHOBI)IX KHCJIOT

24

MBpbu1a Kak coJid BBICIIUX KapOOHOBBIX
KHCJIOT, X MOIOIIIEE JCHCTBHE

25

26

27

CrnoxHble 3(pUpbI KaK MPOU3BOIHbIC
KapOOHOBBIX KHCIIOT. [ MIpOIH3 CIIOKHBIX
3¢upoB

JXKupsl: rusponus, npuMeHeHue,
Ouosoruueckas pojb )KUpPOB

er’IeBOI[BII COCTaB, KJ'IaCCI/I(bI/IKaHI/IH.

Bakneiimue npencTaBuTeNu: TIII0KO034,
bpykTo3a, caxaposa

28

Kpaxman u nemitonos3a Kak IpupoIHbIe
MOJIUMEPDI

29

30

KoHnTtposnbHas pabora 1o pazzaeny
«Kucnopoaconepxaiiye opraHuuecKue
coenuHeHus»/ Beepocceuiickas mpoBepoyuHas
paborta

OO01mas xapakTepuCcTUKa a30TCOIePIKAITIX
OpraHWYecKUX coenuHenuii / Becepoccuiickas
poBepoyHas pabora

31

AMMHBI: METUJIAMUAH U aHWJIMH

32

AMHHOKHUCIIOTHI KaK aM(pOTEpHBIC
OpPTaHHYECKUE COCTUHCHHS, X
ononornyeckoe 3HaueHue. Ilentuanl. benku
KaK MPUPOIHBIEC BEICOKOMOJIEKYJISIPHBIC
COCINHCHUA

33

OcHOBHBIE IOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COCIUHCHUM




OcCHOBHBIE METO/IBI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHU. 1

IInacTmaccel, KaydyKHd, BOJIOKHA

OBUIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 3 2
11 KJIACC
KouunyecTBo 4acos
Ne Jar:
Tema ypoka Konrtpoabubie = IlpakTuyeckue
n/n Bceero U3YY
padoTsI padoThI

XUMHUUECKUH 2JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(HTypanus aTOMOB

Ilepuonnueckuii 3akoH u [leproanyeckas
cUcTeMa XUMMU4YeCKuX 3jemMeHToB [1. 1.
MenpeneeBa, UX CBSI3b C COBPEMEHHON
TEOpHEN CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB
XHMHYECKHX 3JICMEHTOB M MX COCIUHEHUH 110
rpynmnam u nepuojam. 3HaueHue
MEePUOIMYECKOTO 3aKOHA U CUCTEMBI
XUMHUYecKux diemMeHToB .M. Menjeneera B
Pa3BUTHU HAYKH

CrpoeHue BemecTBa. XUMHUYECKasl CBSI3b, €€
4 BUJIbI; MEXaHU3MbI 00pa30BaHMsI KOBaJIEHTHOM 1
cBs3u. BogopoaHas cBsizb

BaneHTHOCTB. DIEKTPOOTPHUIIATETBHOCTD.
Crenenb okucicHus. Bemectpa
MOJICKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

6 IlonsTHe 0 nucnepcHBIX cucTeMax. McTuHHbIe 1




Y KOJUIOUJHBIE pacTBOpPbI. MaccoBas nomus
BEILECTBA B paCTBOPE

Knaccudukanus 1 HOMeHKIaTypa
HEOpraHu4yeckux coenuneHuil. ['enernueckas
CBSI3b HEOPTaHUYECKUX BEUIECTB, PA3TMUHBIX
KJIaCCOB

Krnaccudukanus XuMU4ecKux peakiui B
HEOPraHWYECKOW U OPTaHUYECKOU XUMHUHU.
3aK0H COXpaHEHHS MacChl BEIIECTB; 3aKOH
COXpaHEHU U IIPEBPAIICHNS JHEPTUU IIPU
XUMHUYCCKUX peaKum{x

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XUMHYecKoe paBHOBECHE

10

[IpakTnueckas padora Ne 1. «Bnusaue
pas3InYHbIX (GAaKTOPOB Ha CKOPOCTh
XMMHUYECKON pEeaKLIMU»

11

DnekrponurTryeckas auccormanys. [ToasTue o
BOoZIOpoiHOM ToKazatene (pH) pactBopa.
Peaxiiun nonnoro o6mena. I'uaponus
OpPraHUYECKUX U HEOPraHWMYECKHUX BEIECTB

12

OKHUCIUTENTEHO-BOCCTAHOBUTEIIBHBIE PEAKITUH.
[TonsiTre 06 3eKTpoIN3€e paciiiaBoB U
pacTBOpPOB CoOJIeh

13

KontponsHas pabota no pazaeny
«Teopernyeckue 0OCHOBBI XUMHH»

14

Mertauibl, ux nojioxenue B Ilepuoanueckon
CHUCTEME XUMUUYECKUX 3jieMeHTOB [[. 1.
MenzeneeBa 1 0COOEHHOCTU CTPOSHUS
aToMoB. OOme Guanveckre CBONCTBA
METaJIJIOB

15

CrnnaBel METaJIOB. DJIEKTPOXUMUYECKHUH s




HaIPsHKCHUN METAJUIOB

16

XHUMHYeCKHe CBOMCTBA Ba)KHEUIIINX METAJIJIOB
(HaTpwWii, KaJIUA, KaJIbIIUA, MarHuH,
ATIOMUHHN) U UX COSTUHEHUIN

17

XUMUYECKUE CBOMCTBA XPOMA, MEAU U UX
COCIUHEHUN

18

19

20

XUMHYECKHE CBOMCTBA IMHKA, KeIe3a U UX
COCTUHEHUN

[IpakTuueckas paborta Ne 2. "Pemenue
AKCTICPUMEHTAJIbHBIX 3a/a4 110 TEME
«MeTaiuie»"

Hewmetamibl, ux nosnoxenue B [lepuognyeckoi
CHCTEME XMMUYECKHuX 351eMeHToB 1. 1.
MeHeneeBa 1 0COOCHHOCTH CTPOCHHUSI aTOMOB

21

DuU3nYECKUE CBOMCTBA HEMETAILIIOB.
AJUTOTpOTIHSI HEMETAJIOB (HA IpUMEpe
KHUCIIOpoJa, cephl, hocdopa u yriaepoaa)

22

23

24

XUMHUYECKUE CBOKMCTBA TAJIOTEHOB, CEPBI U UX
COeTUHEHUN

XuMuYecKue cBOMCTBa a30T1a, hocdopa u ux
COeIMHEHUN

XHWMHUYECKUE CBOMCTBA yIiIepoaa, KpEMHUS U
UX COeIUHECHUN

25

[IprMeHeHre BaXKHEHIIIMX HEMETAIJIOB U UX
COCIMHEHUN

26

O0001IeHNEe U CUCTEMATH3aIMs 3HAHUH 110
teMme «Hemeranns». BeraucieHus mo
YPaBHCHHUSIM XUMHUYECKUX PEAKIMN U
TEPMOXUMHUECKUE PACUETHI

27

[Ipaxtuyeckas padora Ne 3. «Perenue




IKCIIEPUMEHTATBHBIX 3324 10 TEME
"HemeTamwisr"»

KoHnTponbHas paborta mo remam «MeTamibh»y 1

28 1
«Hemertamnsny

29 Heoprannueckue u opraHnuecKkue KUCiaoThI. |
Heoprannueckue u opraHuYecKue OCHOBaHUS
AmdoTepHbIe HEOPraHUUECKUE U

30 OpraHuYecKue coeAnHeHus. [ 'eneTnueckas |
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIICCTB
Ponp xumMuu B o0ecrieueHNU SKOJIOTHIECKOM,

31 SHEPTeTUYECKON U MUIIEBOI 0€30MacHOCTH, 1
Pa3BUTUU MEAUIMHBI
[TpencraBienus 06 oOUMX HAYYHBIX

32 MPUHIUIAX POMBIIIJIEHHOTO TOTy4YEeHHS 1
BaXXKHEUIIINX BEIICCTB

33 UYenoBek B MUPE BEILIECTB U MAaTEPUAJIOB 1

34 XuUMUA U 300pOBBE YEIOBEKA 1

OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Koxa
NMpoBepPsieMoro
pe3yjabTara

00pa30oBaTeJIbLHON MPOrPaMMBbI CpeIHEero 001ero 00pa3oBaHus

IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM

1

TeopeTnueckne OCHOBBI OPraHUUECKON XUMUU

1.1

CdhopmupoBaHHOCTH MPECTaBICHUI 0 XUMHYECKON COCTaBJIAIOLIEN
€CTeCTBEHHOHAYYHOUW KapTHUHbI MHpa, POJM XUMHUM B TIO3HAHUM SIBJICHHMA
npupoabl, B (OPMHUPOBAHMM MBINUIEHUS U  KYJIBTYpPhl JUYHOCTH, €&
(YHKIIMOHATBFHOW TPaMOTHOCTH, HEOOXOAMMOHN [UIsl PEIICHUS MPAKTUIECKUX
3aad U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U

MIPUPOJIHOM cpefie

1.2

Bnanenue cUCTEMOU XUMHYECKUX 3HAHWH, KOTOpas BKJIIOYACT:
OCHOBOIIOJIArafoIIxe MMOHATHUS (Monexyna, BaJICHTHOCTb,
3JIEKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCJICHUSA, XHUMHUYECKass CBS3b, MOJb,
MOJIIpHAs Macca, MOJIAPHBIA OOBEM, YIJIEPOMHBIM CKENleT, (YHKIIMOHATbHAS
rpynmna, pajgudkaia, HW30MEpHsi, H30MEpbl, TOMOJIOTUYECKUH psAJ, TOMOJIOTH,
YTJIEBOJOPOABI, KHCIOPOJI- M a30TCOIEp)KAIMe COCIUHCHHs, OHOJOTHUYECKH
AKTUBHBIC BEIIECTBA (YIJIEBOJIBI, JKUPBI, OCIKH ), MOHOMEP, ITOJIUMEP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJICKYJIIPHBIE COCIWHEHHUS); TEOPHUH ¢ 3aKOHBI (Teopus
XUMHUYECKOTO  CTpPOEHHS  opranmyeckux  BemectB A.M.  bytneposa),
3aKOHOMEPHOCTH, CHUMBOJIUYECKHH SI3bIK XMUMHH, (PAKTOIOTUYECKUE CBEICHUS O
CBOMCTBax, COCTaBe, MOJIYYCHHMH K OE€30MaCHOM HCIOJb30BAaHUU BaKHEHIITNX
HEOPraHWYECKUX U OPTaHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOU IEATETLHOCTH

YCJIIOBCKaA

1.3

1.4

1.5

ChopmMHpoBaHHOCT, yMEHMHM BBISBISITH XapaKT€pHbIE TPU3HAKK TOHATHIH,
YCTaHaBIMBAaTh UX B3aUMOCBA3b, MCIIOJIb30BATh COOTBETCTBYIOLIUE IOHATHUS IIPU

OIMMCAHUHU COCTaBa, CTPOCHUA U npeBpameHI/Iﬁ OpTraHU4YCCKUX CO€UHEHUI

c(OPMHUPOBAHHOCTh YMEHUH HCIIOJIB30BaThb XUMHMUYECKYIO CHMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJSPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHON)
dbopMysl OpraHMYeCKHMX BEIIECTB U YpaBHEHUH XUMHYECKHX pPEaKIIMid,
M3TrOTaBIUBATh MOJECIIA MOJIEKYJ OPraHUYECKUX BEILIECTB Ul WUIIOCTPALUU UX

XUMHYCCKOTO U MPOCTPAHCTBCHHOI'O CTPOCHUA

CchopMuUpOBaHHOCTh YMEHHMH YCTaHABIMBATh MPUHAMICKHOCTD H3YYEHHBIX
OpPraHMYECKUX BEILIECTB 10 UX COCTaBY M CTPOEHUIO K OINpPEAEIEHHOMY KJlaccy
(rpymnme)  coenuHeHUM  (YIJIEBOAOPOIbI, KUCIOPOJ M a30TCOJEpIKallue

COCAUHCHHA, BBICOKOMOJICKYJIAPHBIC COCI[I/IHGHI/ISI), JaBaTb HM Ha3BaHHUA IIO

cucremarnyeckoit HomeHkinatype (IUPAC)




1.5

ChopmupoBaHHOCT,  YMEHHUS ONPEACNATh BHIbI XUMHUYECKOW CBSI3U B

OpPraHUYECKUX COEIUHEHUSAX (OJIMHAPHBIE U KPATHBIC)

1.6

ChopMHupOBaHHOCT, yYMEHUS TPUMEHSATH: TIOJOXKEHUS TEOPUU CTPOCHHS
oprannveckux BemniecTB A.M. ByTiiepoBa aiist 00bSICHEHHUS 3aBUCUMOCTH CBOWCTB

BCIICCTB OT UX COCTaBa U CTPOCHUA; 3aKOH COXPaHCHHA MAaCChl BEIIECTB

VYrneBomopoasl. Kucmopoaconmepkamme W a30TCOAEpIKAIME OPTraHUYECKUE

COCOIUHCHMUA. BBICOKOMOHCKYJIHPHBIG COCOAUHCHUA

2.1

ChopMHupoBaHHOCT, yMEHHMH NPUBOIUTH TPUBUAIBHBIE HA3BaHUS OTJEIbHBIX
OPraHMYECKUX BELIECTB (ITWJIEH, MpPONWIEH, aleTUIeH, ATHJICHIJIUKOIb,
TIUIEepUH, (eHo, GopMalIbIeTH I, alleTaNbICTHA, MypaBbHHAsL KUCIIOTA, YKCYCHAs
KHCIIOTa, OJIMHOBas KHUCJIOTa, CTeapuHOBas KHCIOTa, TJIOKO03a, (PyKTO3a,

Kpaxmall, OEJIIr0J103a, I‘J'II/IHI/IH)

2.2

23

ChopmHupoBaHHOCTH YMEHUI XapaKTepU30BaTh COCTAB, CTPOCHUE, (PU3UYECKHE U
XUMUYECKAE CBOMCTBA THUIWUYHBIX IMPEACTABUTEIICH Pa3IMUHBIX  KJIACCOB
OpPraHMYECKUX BeHIeCTB (METaH, 3TaH, ITHUJICH, MPOIMWICH, aleTUIeH, OyTaJIHeH-
1,3, merunOytanuen-1,3, O€H30JI, METaHOJ, 3TAHOJ, ATUJICHIJIUKOJb, TIUICPHH,
(dbeHon, aneranabAeTH]l, MypaBbHHAs M YKCYCHas KHCIJIOTBI, TJIIOKO3a, Kpaxmall,
LIEJUTI0JI03a, AMUHOYKCYCHAsI KHCIIOTA)

ChopmHupoBaHHOCT, yYMEHHS WIUTIOCTPUPOBATh TEHETHYECKYIO CBS3b MEXKIY
TUMUYHBIMU TIPEICTABUTEIIIMU  PA3JIMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB

YPaBHCHUAMHU COOTBCTCTBYIOIINX XWUMHYCCKUX peaKHI/Iﬁ C HCIIOJBb30BaHHUEM

CTPYKTYPHBIX hOopMyIT

24

3.1

ChopMUpOBaHHOCTE YMEHHUS XapaKTEpU30BaTh HCTOYHHKH YTIEBOAOPOIHOTO
ChIpbst (He(Th, NPUPOAHBIM Tra3, Yroib), CHOCOOBI MX THEpepaboOTKU U

MPAKTUYECKOEe MPUMEHEHUE MPOTYKTOB MepepadoTKH
XUMHUA U KU3HBL. Pacuérsl

CchopMupoBaHHOCTh YMEHHMH BIIaJeTh CHCTEMON 3HaHHMH 00 OCHOBHBIX METOJaX
HAay4yHOTO T[I03HAHUS, HCIHOJb3YEMbIX B XHMUU NpPU H3YYEHHM BEILIECTB H
XUMHUYECKUX SIBICHUH (HaOII0eHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJIEIMPOBAHNUE),
UCMOJIb30BaTh CHUCTEMHbIE XHMHUYECKHWE 3HAHUSA JUISL HPUHATHS pELICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMH M HX

IMIPUMCHCHUEM

3.2

CdopMupoBaHHOCTH yMEHHH COOMIOATh TPABWIA TOJIH30BAHUS XUMHUUYECKOU
MOCY/IOM M JIabOpaTOpHBIM O0OPY/IOBaHHWEM, a TakKe IpaBuia OOparieHus ¢
BEIIECTBAMH B COOTBETCTBHUH C MHCTPYKIUSMH IO BBIIIOJHEHUIO JIA0OPATOPHBIX.

XUMHNYCCKHX OIIBITOB

33

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ IJIaHUPOBATH n BBIINIOJIHATDH XUMHUYECKUI
OKCIICPUMCHT (HpeBpaIJ_[eHI/IH OpTraHHU4YCeCKUX  BCHICCTB IIpU  HArpCBaHUMU,

IMOJIYUYCHHNE OTWJICHA MW HU3YYCHHUE C€TO0 CBOI\/’ICTB, KauC€CTBCHHBIC pCaKIHn

OpraHn4€CKuX BCIICCTB, ACHATYpalsa 0OeIIKOB IIpyU Harp€BaH1uu, IBETHBIC PEAKIIUU



3.4

0€JIKOB) B COOTBETCTBHH C MPaBUJIAMHU TEXHUKU O€30MIACHOCTH IIPU OOPAIEHUH C
BEIIECTBAMH M JIAOOPAaTOpHBIM O0OPYAOBaHWEM; TIPEICTABISATH PE3YIIbTaThI
XMMHUYECKOTO S3KCIEpUMEHTa B (OpMe 3alHCH YPAaBHEHHH COOTBETCTBYIOIINX

peakiuit 1 GOpMyITUPOBATH BBIBOBI HA OCHOBE 3TUX PE3yJILTATOB

ChopmHupoBaHHOCTP YMEHHUH MPOBOAUTH  BBIYMCIEHUS 10  XUMHYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOIMYECTBA HMCXOJHOTO BEHIECTBA WM MPOIYKTA
peakluy IO M3BECTHBIM Macce, O00BEMY, KOJUYECTBY OJHOTO M3 HMCXOIHBIX

BEIIECTB WU MPOAYKTOB PEAKIINH)

3.5

3.6

11 KJIACC

Kox
MPOBEPAEMOro
pe3yjabTarta

ChopmupoBaHHOCTF ~ YMEHUN  KPUTHYECKH  aHAJIM3UPOBATh  XUMHUYECKYIO
nH(pOpMalMIO, TOJNy4aeMyl0 M3 pa3HbIX MCTOUYHUKOB (CpeIcTBa MacCOBOM

uHpOpManuu, ceTh IHTEpHET U ApyTHe)

CdopmupoBaHHOCTH YMEHHH coOiroaaTh npaBuiia 9KOJIOTMYECKU
1eJIecO00pa3HOro TMOBeAEHUSI B OBITY M TPYIOBOH NEATEIBHOCTH B LENAX
COXPAHEHHUsI CBOETO 3JI0POBBbS M OKpPYXarolled NPUPOJHOM Cpellbl, OCO3HABATh
OMACHOCTh BO3JCHCTBHUS Ha JKUBBIE OPraHU3MbI OMPECIEHHBIX OPTaHUYECKUX
BelIeCTB, NOHMMas cmbica mokazatens [IJAK (mpenmenpHO — momycTUMOit
KOHIIGHTpAaIlMK), TOSCHATh HA  TOPUMEpPax  CHOCOObl  YMEHBIICHHUS U

MIPEIOTBPALLEHUS UX BPEITHOTO BO3/IEHCTBUS HA OPTaHU3M YeJIOBEKa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI CpeHero oo1ero 00pa3zoBaHus

1

TeopeTnyeckre OCHOBbI XUMUU

1.1

Brnanenue cucremMoil XUMUYECKUX 3HAHUM, KOTOPAasi BKIIFOYAET: OCHOBOIOJIATrarolne
MOHATUS (XMMHUYECKUH 3JIEMEHT, aToM, 3JIEKTPOHHas 00ojoYka aToma, Ss-, p-, d-
JJIEKTPOHHBIE opburanu aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTb,
JJEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIIEHUS, XUMHYECKas CBA3b, MOJIb, MOJIIpHAas
Macca, MOJISIpHBIM 00BEM, KpUCTaNInYecKasi pe€Tka, TUIIbl XUMHUUECKUX peaKIni

(OKHCIUTENIbHO-BOCCTAaHOBUTEINIBHBIE, 9K30- M SHIOTEPMHUUYECKHE, PEAKLIUH HOHHOTO
oOMeHa),  pacTBOp,  OJNEKTPOJMTBHI,  HEIJIEKTPOJIUTHI,  AIIEKTPOIUTHUECKAS
JTUCCOLMAINS, OKHUCIUTENNb, BOCCTAHOBUTEIb, CKOPOCTh XMMHYECKOW pPEaKLHH,
XUMHUYECKOE paBHOBECHE); TEOPUHM U 3aKOHBI (TEOpUs DIIEKTPOJUTHUECKON
mucconmanuu, Ilepmomnueckuint 3axkoH J[.M. MeHnneneeBa, 3aKOH COXpaHEHHUs
Macchl), 3aKOHOMEpPHOCTH, CHMBOJIMYECKMHA S3BIK XHMHHU, (PAKTOIOTHYECKHE
CBEJICHUS O CBOMCTBaX, COCTaBe, MOJIYYECHHMH U OE30MacHOM HCIIOJIb30BAHUU
BaXHEHIIMX HEOPraHMYECKUX BELIECTB B OBITY M MPAKTHUECKOH NEeSTENbHOCTH

YCJI0BCKa




1.2

CchopMupoBaHHOCTb YMEHHI BBIABIATH XapaKTEpHBbIC MPHU3HAKH M B3aUMOCBS3b
W3YYEHHBIX MOHATHM, NPUMEHSTh COOTBETCTBYIOIIME MOHATUS IPU ONUCAHUU
CTPOEHHS U CBOMCTB HEOPraHMYECKUX BEIIECTB U WX IPEBPALICHUH; BBISABIATH
B3alMOCBA3b XMMHUYECKMX 3HAHUN C HNOHATUAMU U MPEACTABICHUSAMHU APYTUX

CCTCCTBCHHOHAYYHBIX MPCAMCTOB

1.3

BHaI[eHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O ITO3HAHHA BCHICCTB W XHUMHUUYCCKHUX

SIBJICHUM (HaOII0IeHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJICTUPOBAHKE)

1.4

ChopMupoBaHHOCTh YMEHHI OMPEICNATh BaJCHTHOCTh M CTENEHb OKHUCIICHUS
XUMHUYECKHUX 3JIEMEHTOB B COEIMHEHMSX DPA3IMYHOIO COCTaBa, BUJ XUMHUYECKOH
CBsI3M (KOBaJICHTHAs, HOHHAS, METAJUIMYECKasi, BOJIOPOIHASA) B COSTUHEHUSIX, THIT

KPUCTAJUTMYECKOM PEHIETKH KOHKPETHOrO BellecTBa (aTOMHAas, MOJICKYJIIpHAas,

HMOHHAs1, METAJTNYECKas )

1.5

CchopMupOBaHHOCTh YMEHHH OIPENENATh XapaKTep CpeAbl B BOJHBIX PAaCTBOpax

HEOPraHWYECKUX COCTMHEHUN

1.6

1.7

ChopmupoBaHHOCT, yMEHHUS KJIACCH(PUIMPOBATH XUMHUYECKUE PEAKIUH TIO0
pa3IMYHBIM TPU3HAKAM (YKCIY M COCTaBy pPEarupyrollMx BEUIECTB, TEIUIOBOMY
3pPeKTy peakiui, U3MCHECHUIO CTEIICHEeH OKHCIICHHUS AJIEMEHTOB, 0OpaTHMOCTH
peaKIyy, YIaCTHIO KaTaanu3aropa)

ChopMUpOBaHHOCTh YMEHUIT COCTABIISITh YPABHCHUSI PEAKIIUI pa3IMYHbIX THIIOB,
MOJIHBIE W COKpalI€¢HHBbIC YpPAaBHEHHS peaklUuid HOHHOTO OOMEHa, Y4YHUTHIBas

YCJIOBHUS, IPY KOTOPBIX 3TH PEAKLIMK UIYT 10 KOHIA

1.8

1.9

ChopMuUpOBaHHOCTb ~ YMEHHH  MPOBOIUTH  PEAKUUH,  IMOATBEP)KIAIOIINE
KAueCTBEHHBI COCTAaB pa3JIMYHbIX HEOPraHWMYECKHUX BEIIECTB, pPAclO3HABATh
OIIBITHBIM ITyTEM MOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHUUECKUX
BELIECTB

ChopmupoBaHHOCTF ~ yMEHHMH  pacKpbiBaTh  CYIIHOCTb  OKUCIHUTEIHHO-
BOCCTAHOBUTEIIGHBIX PEAKIMK ITOCPEJACTBOM COCTABIICHHS AJIEKTPOHHOTO OanaHca

ATUX PeaKIui

1.10

CpopMUpPOBAaHHOCTh YMEHHH OOBSICHATH 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOU

peaxkiuu OT pa3InYHbIX (PAKTOPOB

ChopMUpPOBAaHHOCTh YMEHUU OOBSICHATH XapakKTep CMEIICHUS XHUMHYECKOTO

PpaBHOBECHUS B 3aBUCUMOCTU OT BHCHIHCTO BO3JCHCTBUSA (HpI/IHLII/IH Jle H_IaTeJILe)

OO6m1ast 1 HeOpraHUYECKask XUMHUS

2.1

CdopMupoBaHHOCTH YMEHHUI pacKpbiBaTh cMmbich llepuomumdeckoro 3akona JI.U.
MenzeneeBa 1 IEMOHCTPUPOBATH €TI0 CUCTEMATH3UPYIOIIYI0, OOBSICHUTEIBHYIO U

MPOTHOCTUYECKYIO (PYHKLIUU

2.2

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ XapaKTCPU30BaATh IJJICKTPOHHOC CTPOCHUC ATOMOB

XUMUYECKUX 3JeMeHTOB |—4 mepnonos Ilepmoanueckoil CHCTEMBI XHMHYECKHX

anementoB JI.M. MenzaeneeBa, HUCHOIb3ys MOHATUA «S-, p-, d-DIEKTPOHHBIE
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Op6I/ITaJII/I», «OHCPIreTUYCCKUC YPOBHUN», OOBSICHATH 3aKOHOMCPHOCTU HU3MCHCHUA
CBOMCTB XMMHMYECKHX JJIEMEHTOB M HUX COG,I[I/IHeHI/Iﬁ o nepuogaM M rpymnmnam

[Tepuoanueckoil cucteMbl xuMuueckux 3mmemeHToB [[.1. MenneneeBa

CdopMupOBaHHOCTh YMEHUN XapaKTepHU30BaTh (OMUCHIBATH) OOIIHE XUMHUYECKHE
CBOWCTBAa HEOPraHWYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB, TOATBEPXKIATh
CYIIIECTBOBAHHE TEHETUYECKOW CBSI3M MEX]y HEOPTaHMYECKHMHU BEIIECTBAMHU C

IIOMOIIBIO ypaBHeHHfI COOTBCTCTBYIOIIHUX XUMHUYCCKUX peaKHI/If/'I
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2.5

2.6

ChopmupoBaHHOCTh YMEHUH YCTaHABIMBATH MPUHAIICKHOCTH HEOPTaHUYECKHIX
BEIIIECTB 10 UX COCTaBY K ONpeneaEHHOMY Kiaccy (Tpymre) coeuHEHUH (TIPOCThIe
BEIIECTBA — METAJUTBI ¥ HEMETAJUTBI, OKCHJIbI, OCHOBAaHUS, KHCIIOTHI, aM(pOTepHBIE

TUAPOKCH/IBI, COJIH)

ChopMHupoBaHHOCT, yMEHHMM HCHOJB30BaTh XUMHUYECKYI0 CHMBOJUKY ISt
cocTaBieHUst (OpMyNl  BEmIECTB H  YPaBHEHHH XMMHUYECKHX  pPEaKIui,
cuctematuyeckyto HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIACIBHBIX
HEOPraHMYECKUX BellecTB (YrapHbI ra3, YIJIEKHCIBIM ra3, aMMHakK, raméHas

U3BECTb, HETAIIEHAS U3BECTh, MUTHEBAS COJA, TUPUT U IPYTHE)

ChopmupoBaHHOCT YMEHUI XapaKTepu30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBa HEOPraHMYECKHX BEIIECTB pPa3IUYHBIX KJIACCOB, IMOATBEPKIAThH
CYILIECTBOBAHHE T'€HETUYECKON CBSI3M MEXKIYy HEOPraHUYECKHMMH BEIIECTBAMHU C

IIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIINUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

2.8

ChopMuUpOBaHHOCTh ~ YMEHHMH TUIAHHPOBATH W BBINOJHATH  XUMHUYECKHHA
9KCHEPUMEHT (pa3sIo’KeHHe NEepOKCHJa BOAOPOAAa B MPUCYTCTBUHM KaTaln3aropa,
OllpeJieJIeHNe Cpeabl pPacTBOPOB BEIIECTB C IOMOLIbI0 YHHUBEPCAJIBLHOTO
MHAMKATOpa, BIUSHUE PAa3IMNYHbIX (PAKTOPOB HA CKOPOCTh XUMUUECKON pPEaKIHH,

peakuuu MOHHOro OoOMEHa, KaueCTBEHHbIE peaklMMu Ha cyibdar-, kapOoHaT- U
XJIODUJ-aHUOHBI, HA KAaTUOH aMMOHMs, PELICHHE SKCIEPUMEHTAIbHBIX 3a1ad II0
temam «Metauby U «Hemeramiel») B COOTBETCTBUM C MNpaBHJIAMH TEXHUKHU
6e30macHOCTH pH 00pAIIEHNH C BEIIECTBAMH U JIAOOPATOPHBIM 000pYJOBAaHHUEM;

NPEJCTABIATh PE3YJNbTaThl XMMHUYECKOTO OJKCIepUMEHTa B (QopMe 3ammcu
YPaBHEHUH COOTBETCTBYIOIIMX PEAaKUUHA U (OPMYIHPOBATH BHIBOJBI Ha OCHOBE

9TUX PE3YJIbTATOB

CdhopmupoBaHHOCT, yMEHHH COOMIOATh MpaBWiIa TOJH30BAHHS XUMHUYECKOU
MoCcy/Iol M J1abopaTopHBIM O0OpPYAOBaHHEM, a TAaKXKE MpaBWIa OOpaIICHHS C
BCIICCTBAMHU B COOTBETCTBHU C HHCTPYKIUSAMH I10 BBIITOJIHCHUIO na6opaTopHHx

XHUMHWUYCCKHUX OIIBITOB

2.9

CdopMUpOBaHHOCTh YMEHHI XapaKTEPU30BATh XUMUICCKUE TTPOIIECCHI, JICIKAIITUE
B OCHOBE IMPOMBILIUICHHOTO TIOJYYE€HHUsS] CEpPHOM KHCIIOThl, aMMHakKa, a Takke
chOpPMUPOBAHHOCTh MPEACTABICHU 00 O0OmUX HAyyHBIX NPUHIUIAX U

OKOJOTHYCCKHUX npo6neMax XUMHYECCKOTO IMTPONU3BOACTBA

XUMHUA U KU3HL. PacuéTrsl




3.1

CdopmMupoBaHHOCTH MpeICTaBICHUI 0 XUMHYECKON COCTaBIISIFOLIEH
€CTECTBEHHOHAYYHO! KapTUHBI MUPA, POJIU XUMUU B [IO3HAHUU SABICHUN IIPUPOIBL,
B (QOpPMHUPOBAaHMHM MBIIUICHUS M KYyJIbTYypbl JIMYHOCTH, €€ (QYHKIHMOHAIHHON
rpaMOTHOCTH, HCO6XOI[PIMOI>1 AJIg PCIICHUA MMPAKTHUYCCKUX 3a/1a4 U OKOJIOTMYCCKU

000CHOBAHHOI'O OTHOIIEHUS K CBOCMY 310POBBIO U HpHpOI[HOﬁ cpeac

3.2

CbhopMHUpOBaHHOCT, ~ YMEHHMH  KPUTHYECKH  aQHAIM3UPOBATh  XUMHUYECKYIO
MHPOPMALIMIO, TIOIy4aeMyl0 U3 PAa3HBIX HCTOYHHUKOB (CpEICTBAa MAacCOBOM

KOMMYHHKAINH, ceTh IHTepHeT u apyrue)
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CdhopmupoBaHHOCTH YMEHHI co0JII01aTh MpaBHIIa 3KOJIOTUYECKH
1[e1eco00pa3HOro TMOBEACHUA B OBITY M TPYIOBOM JEATEIBHOCTH B LEJSAX

COXpaHEHUs CBOETO 310POBbS U OKPYXKAIOLIEH TPUPOJHON Cpebl

3.4

Oco3HaBaTh OIIACHOCTH BOSI[GﬁCTBHﬂ Ha JKHUBBIC OpPTIaHU3MbI OHpC,I[GJ'IéHHBIX
BCIICCTB, IIOHUMAasA CMBICII IIOKa3aTCIA HI[K, MMOACHATL Ha IIPHUMEpPaAxXx CIIOCOOBI
YMCHbBIICHUA W TMPCAOTBpALICHUA HUX BPCAHOIO BO3ACHUCTBUA Ha OopraHuism

YCJIO0BCKa

3.5

CdhopMupoBaHHOCTH YMEHUI MMPOBOIUTH BHIYHUCIICHHUS C UCIIOIB30BAHNUEM TTOHSTHS
«MaccoBasi JIOJISl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHUH Ta30B IpH
XMMHYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra3oB MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce MM O0BEMY OJHOTO M3 YYACTBYIOUIMX B PEAKIIUF
BEIIECTB, TEIUIOBOTO 3((dekTa peakiru Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl

BCHICCTB, IPCBPAICHUA U COXPAHCHUA OHCPIrUn

ITPOBEPAEMBIE 2JIEMEHTBI COAEP) KAHUSA

10 KJIACC
Kon IIpoBepsieMbIi 31€MEHT COACPKAHUS
1 Teopernyeckne OCHOBBI OPraHUYECKON XUMUHU
[Ipeamer opraHMuYecKod XUMHUU: €€ BO3HHUKHOBEHME, Pa3BUTHE W 3HAYECHHE B IOJIYYCHUH
1.1 HOBBIX BEUIECTB W MaTepuanoB. Teopus CTpOCHUS OpPraHWYeCKHX coequHeHud A.M.
bytneposa, €€ OCHOBHBIE ITOJIOKEHUS
CrpykrypHble (OpMysbl OpraHMYecKHX BemiecTB. ['omonorus, uzomepus. XUMHUECKas
1.2 CBA3b B OPraHMYECKUX COCAUHEHUSAX — OJMHApHBIE M KpaTHble CBs3u. lIpencrasieHue o
KJ1accu(hUKAUN OPraHUYECKHX BEIECTB
13 Homenkinatypa opraHu4eckMX COCIUHEHUH (cHUcTeMaTHyecKas) U TpUBUAJIbHbIE Ha3BaHUS
. BAKHEUIINX MPEJICTABUTENIEH KIIACCOB OPraHUYECKUX BEIIECTB
2 YTaeBoa0pOabI
2.1 AnKaHBI: COCTaB W CTPOECHHME, TOMOJIOTMYECKM psa. MeraH M 3TaH — mpocTeummne




MNpEACTAaBUTCIIN AJIKAHOB: (I)I/BI/I‘IGCKI/IG 1 XUMHUYECKHE CBOMCTBa (peaKL[I/II/I 3aMCIIICHUA H

TOpPEeHHUs), HAaX0XKJIEHUE B MPUPOJIE, MOJIyYeHNE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJOTMYECKHN psl. ODTWIEH M NPONWIEH — IpOCTeHIIne
MPEJICTAaBUTENIN AJIKEHOB: (M3MYECKHME M XMMHMYECKHE CBOWCTBA (peakUuu TUAPUPOBAHUSA,

TaJIOrCHUPOBAHUA, THAPATALIUN, OKUCIICHUA 1 HOJII/IMCpI/I3aI_II/II/I), IMNOJIYYCHHE U IIPUMCHCHHUE
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Ankanuensl: OyrtagueH-1,3 u metunOyramueH-1,3: cTpoeHue, BaKHEHIIHE XUMUYECKHE

cBOicTBa (peakuus nonuMepusanun). [lomydyeHne CHHTETHYECKOTO KaydyKa U PE3UHBI
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AJKMHBI: COCTaB ¥ OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHUECKHUH psl. ATIETHIICH — MTPOCTEUITNIT
MIPEJICTAaBUTEINb AJIKHHOB: COCTaB, CTPOCHUE, PU3NICCKUE U XUMHUECKHUE CBOMCTBA (PEeaKINH

TUJIPUPOBAHUS, FAJIOT€HUPOBAHMSL, THIpaTallui, TOPEHNUs), TIOTYyYEHUE U IPUMEHEHUE

2.5

Apenbl. benszon: coctaB, crpoeHHe, (U3MYECKHE W XHMHUYECKHE CBOICTBa (peakuuu
raJIOTEHUPOBAaHUS M HUTPOBAHUs), MOJyYeHUE M IpHUMEHEHHue. Toyosd: cOoCTaB, CTPOEHHE,
¢usnyeckue M XUMHUYECKHME CBOMCTBAa (peaklUuu TaJOreHUPOBAHHUS M HHUTPOBAHUS),
[OJydyeHHe U TnpuMeHeHue. TOKCHYHOCTh apeHoB. ['‘eHeTHueckas CBS3b MEXIy

YIII€BOAOpOAaMHU, MPUHAMICKAIIIUMHA K pa3JIMIHBIM KJIacCaM

2.6

3.1

[IpupoaHbIe MCTOYHUKH YTIIEBOJAOPOJOB. [IpuponHblii ra3 W MOMyTHBIE HE(TSHBIC Ta3bl.
Hedpts m e€ mpoucxoxaenne. CrocoObl mepepabOTKM HEPTH: TMEPeroHkKa, KpPEeKWHT
(TepMuyeckui, KartaauTudeckuit), mnuponu3. IlpomykTsl mnepepabotku HedTH, UX

MNPUMCHCHHUC B IIPOMBIIIJICHHOCTHU U B 6BITy. KameHHEBIH YIoJib U IIPOAYKTBI €I'0 nepepaGOTKH
KI/ICJ'IOpOI[COI[Cp)KaH_II/IC OpPraHn4eCKUC COCAMHCHUA

IIpenenpHble OAHOATOMHBIE CHHPTHI. METaHON M 3TaHON: CTPOEHME, (U3NYECKHE WU
XUMHUYECKHE CBOMCTBA (PEeaKIK ¢ aKTUBHBIMHU METaJJIaMH, FaJOr€HOBOAOPOJaMH, FTOPEHHE),
IIpUMEHEHnEe. BoAOpOIHbIE CBSA3M MEXKIy MOJEKYJIaMH CIMPTOB. JlelcTBUE METaHola H

9TaHOJAa HA OPraHu3M 4eJoBeKa. MHOroaToMHbIE CHMPTHL. DTWICHIVIMKOIb U TIULEPHUH:
CTpoeHHue, (QHU3MUECKHe U XHMMHUYECKHE CBOICTBa (B3aMMOJEHCTBHE €O ILEIOYHBIMU
MeTaJljlaMi, KauyeCTBEHHasl peaklusi Ha MHOTOaTOMHbIE CHHPTHI). [leficTBME Ha OpraHusm

YCIOBCKaA. HpI/IMeHeHI/IC TJIMOCPUHA U OTUJIICHTJIMKOJIA

3.2

@deHou: CTPOEeHUE MOJIEKYJIbI, (pU3nUecKre u XuMuYeckue cBoiictea. TokcHYHOCTH (eHoa.

[Ipumenenue ¢penona
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AJ'IBI[CFI/II[I)I N KCTOHHI. CDopMam)):[emI{, ancTajabAacrua: CTpOCHHUC, (1)I/ISI/IT-IGCKI/I€ n
XMMHUYECKHE CBOMCTBA (peaKI_II/II/I OKHUCJICHHA N BOCCTAHOBJICHMA, KaYCCTBCHHBLIC peaKHI/II/I),

TMOJIYYCHHEC U ITPUMCHCHUC

34

OnHOOCHOBHBIE Tpe/ieibHble KapOOHOBBIE KHCIOTHL. MypaBbuHas M YKCYCHasi KHCJIOTHI:
cTpoeHue, (U3NUEeCKUe U XMMHUYECKHE CBOMCTBa (CBOMCTBa, oOImMe Ui Kiacca KHCIOT,
peakuusi 3TepupUKauu), NodyyeHue U npuMeHeHue. CTeaprHOBas U OJICMHOBAs KUCIIOTHI
KaK IpEJCTaBUTENIM BBICIIMX KapOOHOBBIX KHUCJIOT. Mbla Kak COJM BBICIIMX KapOOHOBBIX

KHUCJIOT, UX MOIOIICC JIelcTBHe

3.5

CnoxHble 3pUpbl KaKk MPOU3BOAHbBIE KapOOHOBBIX KHUCIOT. ['MIPOIN3 CIOXKHBIX 3(QHUPOB.

XKupsl. 'maponns xupos. [Ipumenenue xupos. buonornueckas posb )KUpPOB



3.6

YTrneBobl: cocTaB, Kiaccuukamms yriaeBoaoB (MOHO-, IU- U MOHcaxapusl). [ mroko3a —
MIPOCTEUIIMI MOHOCaXapHI: 0COOEHHOCTH CTPOCHHUS MOJIEKYJIbI, PH3HMUECKUE U XUMUIECKUE
cBoiicTBa (B3ammogelcTBue ¢ TuapokcuaoM menu(Il), oxucieHue aMMHAYHBIM PACTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHE, OpPOKEHUE TIIOKO3bI), HAXOXKIACHHE B MPHUPOJE,
MpUMEHeHue, buonornyeckas poib. @orocuHTes3. PpykTo3a Kak H3oMep rIroKo3bl. Kpaxman
U IIeJUTI0JI03a KaK MPUPOIHBIE mouMepbl. CTpoeHHEe Kpaxmalia v HeJUTr03bl. Dusndeckue

1 XUMHYECKHE CBOMCTBA Kpaxmalia (FI/II[pOJ'II/IS, Ka4uC€CTBCHHAas pCaKIus C I/IOI[OM)

4.1

A30Tcoz[ep>1<a1une OpTraHUYCCKUEC COCINHCHUA

AMUHOKHUCIIOTBI Kak aM(OTepHble OpraHudeckue coeguHeHus. Pu3nueckue U XUMHUYECKUE
CBOMCTBa aMUHOKHCIIOT (Ha IpuMmepe IMIMHA). buojormueckoe 3Hau€HHE AMMHOKUCIIOT.

IlerrTnabl

4.2

benku kak npupoaHble BBHICOKOMOJIEKYJISIpHbIE coenuHeHus. IlepBuuHas, BTOpUYHAs U
TpeTUYHasi CTPYKTypa OelKkoB. XUMHUECKHE CBOMCTBAa OENKOB: THIAPOJIM3, JCHATYypalus,

Ka4CCTBCHHBIC pCaKIIUN Ha OenKku

5.1

BBICOKOMOJ'ICKy.]'IHpHBIG COCIUHCHMUA

OCHOBHBIE TIOHATHS XHMHH BBICOKOMOJICKYJISIPHBIX COC,Z[PIHGHI/Iﬁi MOHOMCD, HOJUMED,
CTPYKTYPHOC 3BCHO, CTCIICHb IMOJUMCEPpHU3AlNH, CPCAHAA MOJICKYJIAApHAsA Macca. OCHOBHEBIE
METO/bI CHHTC3a BBICOKOMOJICKYJIAPHBIX COG,Z[I/IHGHI/Iﬁ - MOoJIMMEPpHU3al A n

IIOJIMKOHACHCAI A

5.2

11 KJIACC

3KCHCpI/IM€HTaJH>HI)Ie MCTOJAbl M3Y4YCHHA BCHICCTB MU HUX npeBpameHHﬁ: O3HAaKOMJICHUE C

06pa3uaMH MNpUPOAHBIX WM HCKYCCTBCHHBLIX BOJIOKOH, ILIaCTMAacCC, Kay4dyKOB. HonyquHe

CHUHTCTHUYCCKOI'O KaydyKa U pE3UHbI

Kon

1.1

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUS

TeOpCTI/IqCCKHC OCHOBBI XMMHUHU

XuMudyeckuit  smeMeHT. AToM. Sapo artoma, H30TOMBL. JJNEKTPOHHas 000I0YKa.
DHEpreTUYecKue YpOBHH, TMOAYPOBHU. ATOMHBIE OpOWTaN, S-, p-, d-DIEMEHTHI.
OcCoOEHHOCTH pacIpesieieHus] IEKTPOHOB MO OpOUTANsIM B aToMax 3JEMEHTOB TEPBBIX

YeThIPEX NepUOI0B. DIEKTPOHHAsI KOH(UTYpaIis aTOMOB

1.2

[lepnonnueckuit 3akoH u Ilepuonmueckass cucremMa XuMHUecKux odnemeHTtoB JI.M.
MenneneeBa. CBsi3b NEPUOAMUYECKOTO 3aKOoHA U Ilepmoauyeckoll CHUCTEMbBI XMMHYECKHX
aneMmenToB J[.M. MeHaeneeBa ¢ COBpeMEHHON TEOPUEI CTPOEHNUSI AaTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHs CBOMCTB XMMHUYECKHX JIEMEHTOB M 00pa3yeMbIX MMHU IPOCTBIX U CIOXKHBIX

BELIECTB I10 TPYIIaM U MepuojiaM. 3HaueHHe EPUOANUECKOT0 3aKOHA B Pa3BUTUU HAYKU

1.3

Crpoenue BemecTBa. XHMHYECKass CBSI3b. BuHIbl XMMHYECKOW CBSI3M (KOBaJeHTHas
HEeMoJsipHas M TOJIsIpHAas, HMOHHAs, MeTajuindeckas). MOHBI: KAaTHOHBI M AHUOHBI

MexaHu3MbI o6pa3013aH1/151 KOBAJICHTHOM XMMMYECKOM CBSI3U (O6MCHHLII>1 H JOOHOPHO-




aKLENnTOpHbIN). BonopoaHas cBs3b

1.4

BaneHnTHOCTB. D5IEKTPOOTpULIATENBHOCTh. CTENEHDb OKUCIICHUS

1.5

BemiecTBa MOJIEKYJISIPHOTO M HEMOJICKYJSIPHOTO CTPOCHHS. 3aKOH MOCTOSHCTBA COCTaBa
BelIecTBa. THIBI KPUCTAUTUYECKUX PEHIETOK. 3aBHCUMOCTh CBOMCTBa BEIIECTB OT THIIA
KpHUCTaLTHIECKO pemeTku. [IoHsATHE O MUCTIEPCHBIX crcTeMax. VICTUHHBIC U KOJUIOUIHBIC

pacTBOpbL. MaccoBasi 107151 BEMIECTBA B paCTBOPE

1.6

KJ'IaCCI/I(i)I/IKaI_II/IH HCOPraHNYCCKUX COG,Z[HHGHPI?I. HOMCHKJ'IaTypa HCOPraHUYCCKUX BCUICCTB

1.7

Xumuueckas peakius. Knaccudukanus XUMHUYECKHX PEaKIMi B HEOPTraHUYECKOW W
OpraHUYecKOl XHMMHH. 3aKOH COXpPaHEHHUS MacChl BEIIECTB, 3aKOH COXpaHEHUs U

MPpEBpAlICHUA SHCPTHUU ITPU XUMUUCCKUX PCAKIUAX

1.8

CKopocCThb peakuuu, e€ 3aBUCHMOCTb OT PAa3JUYHBIX (PaKTOPOB

1.9

OOpatumblie peaknuud. XHUMHYECKOe paBHOBecre. DakToOpbl, BIMSIONIME HAa COCTOSHHE

xumMuueckoro paBHoBecus. [Ipuniun Jle [larense

1.10

Onexrponutudeckas auccouuanus. CuiabHble W cinaOble 37eKTponuThl. Cpera BOIHBIX

PaCTBOPOB BCHICCTB: KHUCJIAA, HeﬁTpaJ'[LHaH, mieao4uHas. Peakiiym HOHHOTO obMeHa

2.1

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIE pC€aKnuu
HeOpFaHI/ILICCKaH XHUMMUA

Hemerannsl. [Tonoxxenue HemeramioB B [lepuoanueckoil cucreMe XUMUYECKUX AIEMEHTOB
J.M. MenneneeBa U 0COOGHHOCTH CTpOCHHSI aTOMOB. Du3mueckue CBOWCTBA HEMETAJUIOB

AJToTponus HeMeTauIoB (Ha IpuUMepe KUCIopoaa, cepbl, pochopa u yrieposa)

2.2

XYUMHYECKHE CBOMCTBA BAXKHEWIIMX HEMETa/UIOB (TajoreHoOB, cepbl, a3zora, docdopa,
yriepoga W KpPEMHHUS) W HMX COCJAMHCHUH (OKCHIOB, KHCJIOPOACOICPKAIIMX KHUCIIOT,

BOOOPOJHBIX COC,HHHCHHP'I). HpI/IMCHeHI/Ie Ba)KHEHUIIIMX HEMETAJJIOB U MX COCIMHEHUM
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Meramisl. [lonoxxenne metainos B Ilepuoanyeckoi cucteme XuMU4eCKux 3iaeMeHToB 1. 1.
MenneneeBa. OCOOEHHOCTH CTPOEHMs JIEKTPOHHBIX 000J0YeK aToMOB MerauioB. OOmiue
¢usnueckue cBoiictBa MetawioB. CrulaBbl  METAUIOB.  DJEKTPOXUMMYECKHH  psiXt

HaIpSHKEHUN METaJIOB

XUMHUYECKHE CBOMCTBA BAXHEHIIMX METAJUIOB (HATpUM, Kajdui, KaJbI[Ui, MarHui,
ATIOMUHUN, ITUHK, XpOM, >K€Je30, Me/Ib) U MX coeauHeHuil. OOIme crmocoObl MOTyYCHHS

MCTAJJIOB. HpI/IMCHeHI/Ie MCTAJ1JIOB B 6LITy U TCXHHUKC

2.5

I'eneTnyeckas CBSI3b HCOPTraHNU4YCCKUX BCUICCTB, NIPUHAMJIC)KAINUX K PA3JIMIHBIM KJIaCcCaM

XUMHS U KU3Hb

3.1

Ponp xumum B oOecrneueHUU 3KOJIOI‘I/I‘-ICCKOI71, 3HepreTI/1qec1<01‘/'1 U TIHIIEBOH 0e30IMacHOCTH
Pa3sBUTHU MCIHULMHBI. IlonsaTue o HAay4YHbIX METOHJaX IIO3HAHUA BCIHICCTB U XUMHYCCKUX

peakuui
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IIpencraBnenus o0 OOMMX HAYYHBIX HPUHIMIIAX TPOMBIIIICHHOTO MTOJIy4YE€HHUS BaXKHEHIITNX
BeIECTB. YeIoBEK B MUPE BEIIECTB U MATEPUAJIOB: BaXKHEHIINE CTPOUTENBHBIE MaTEPUAIIBI,

KOHCTPYKIOHWOHHBIC MaTCpHajibl, KPpaCKH, CTCKIIO, KCpaMHKa, MaTcpualbl A SJICKTPOHHKHU

o




HaHOMaTepHaJIbl, OPraHMYECKUE U MUHEPAJIbHBIE YI0OpEHHUS

Xumus u 3A0POBBEC YCJIOBCKA: IIpaBWjia HMCIHOJbB30BAHUA JICKAPCTBCHHBIX IIpCIapaTos,
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npaBuiIa 6e30MaCHOTO MCIIOIB30BaHUS IPENapaToB OBITOBOM XMMUHU B TIOBCEIHEBHON )KU3HU

YYEBHO-METOAHUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O TIPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI JISA YYEHUKA

O. C. TI'adbpuensa, . T'. OctpoymoB,C. A. CrnagkoB. Xumus 10 xmacc. YueOHHK 0a30BbIii ypOBEHb. M:
IIpocemenue, 2025
O. C. TI'abpuens, U. T'. OctpoymoB,C. A. CrnagxoB. Xumusi 11 kmacc. YueOHUK 0a30BbIii ypOBeHb. M:
IIpocemenue, 2025

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

baHk 3aaHui U1 TEKYINEro OLEHUBAHUs 110 YYeOHOMY IIpeaMery «Xumuspy (2024r.)

Meroanyeckuii kenc. Xumus U xxku3Hb. Xumusa. 10-11 knacest (2024 r.)

Meroanuyeckuii keric. CKkopocTh xumMuueckoi peakruu. Xumnus. 10-11 knaccsr (2024 r.)

Meroanueckuii keric. Knaccudukarnms xumudeckux peaxkimii. Xumus. 10-11 kmaccsl (2024 1.)

[Ipaktrueckue (J1aboparopHble) padOTHI 10 YYeOHOMY OpeaMeTy « XuMusy. 8-11 kmaccesl (2024 r.)

Mertoanueckne pexkoMeHpanpu. CHcTeMa OLICHKH JOCTHJKCHHH IUIAHMPYEMBIX IPEAMETHBIX PE3YJIbTAaTOB

ocBoeHns yueOHoro npeamera «Xumus». 10-11 xiraccst (2024 1.)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://myschool.edu.ru/
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