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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 XHMMHHM Ha YpPOBHE CpeIHEro o0mero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanibHON 00pa3oBaTENbHONM MPOrpaMMbl CpPEIHETro O00IIero 00pa3oBaHMUs
(®OIT  COO), npencraneHHbix B DefepallbHOM  rOCYJapCTBEHHOM
oOpazoBarensHOM ctangapte COO, ¢ yuérom Konuenuuu npenogaBanus yueOHOTo
npeaMera « XuMus» B 00pa3oBaTeIbHBIX opraHuzaiusax Poccuiickoit deaeparium,
peanu3yIoNIMX OCHOBHBIE 00pa30BaTENbHBIC MPOTPAMMBI, 1 OCHOBHBIX MOJIOKEHUM
«Ctpareruun pa3Butusi Bocnutanus B Poccuiickoit @enepaunn Ha nepuon 1o 2025
rona» (Pacnopsxenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOMIOB K pa3pabOTKE MPOrpaMMbl 10 XHMHH, K OMPEICICHHUIO
oOwiel crpateruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS 00Y4YaOIIHUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
collepKaHMs, pPe3yJbTaTOB OOydeHUss W TPeOOBaHMM K YpPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTebHON  OpraHU3alMK, SIBISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpUIAIONIMM O3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KJIIOUEBBIX I[EHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJIHON cpene. Peanuzyercss xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeTHEeT0 00111er0 00pa30BaHUs Cpe/ICTBAMHU YUEOHOTO MpeIMeTa « XUMHUS,
COJIep)KaHUE M TIOCTPOCHHE KOTOPOTO OINpPEAEICHbl B MpPOTrpaMMe MO XHUMHH C
y4€ToM crenu@uKd HayKu XUMHUU, €€ 3HA4YCHHs B TO3HAHUU TPUPOJLI U B
MaTepHaIbHON KU3HU OOIIECTBA, a TAKXKE C YUYETOM OOIIMX IeJeH M MPUHIIUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CpPEAHEro  OOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHSI KaK 3JI€MEHT CUCTEMbI €CTECTBEHHBIX HayK WUTPAeT 0COOYIO POJib B
COBPEMEHHOW IUBWIN3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIa]] B (hOPMUPOBAHUE PALMOHATIEHOTO HAYYHOTO MBIIIICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABJICHUSI 00 OKPYKAIOIIEM MHpE KaK O €IUHCTBE
MPUPOJIBI M YeJOBeKa, KOTOopoe (popMuUpyeTcs B XMMHUU Ha OCHOBE TMOHHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIETO0 MHPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMH O0JIACTSIMH MPUMEHEHUSI.

TecHo B3auMOAECHCTBYS C APYTUMU €CTECTBEHHBIMU HayKaMU, XUMHUs CTajia
HEOTHEMJIEMOM YaCThi0 MUPOBOU KYJIBTYPbI, HEOOXOIUMBIM YCIIOBUEM yCIEITHOTO
TpyJda W SKH3HU KaXI0ro wieHa oOmectBa. CoBpeMeHHas XUMHUS KaKk Hayka
co3ujlaTeNIbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMH HallpaBlieHa Ha peElIeHue



IJI00ANBHBIX MPOOJEM YCTOMUMBOTO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cootBercTBUM C OOHMIMMM LENSIMH U TPUHIMIAMHU CPEIHEro OOIero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIIOYEHUS B JKH3Hb COLIMYMa, MPOJOJKCHUS
00pa30BaHMsI B Pa3IMYHBIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsromuMu  ripeiMetra  «XHUMHs  SBISAIOTCS  0a30Bble KypChl —
«Oprannueckas xumusi» U «OOm@ass W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTAaHUYECKOW XUMUHU (C BKIIOYEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU W3yYECHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

Crpykrypa comepxkanusi KypcoB — «Opranudeckass xumus» u «OO6mast u
HEOpraHuyeckass XuMus» chopmupoBaHa B NIporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPEICIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMHHM BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUYeCKHX
COCIMHEHHUW, a Takke Ha YPOBHE CTEPEOXUMHYECKUX M BJIEKTPOHHBIX
IIPEICTABICHUI O CTPOCHUHU BenlecTB. CBeeHns 00 H3ydyaeMbIX B Kypce BEIeCTBax
JAIOTCS. B Pa3BUTUU — OT YIJIEBOJOPOAOB JO CIIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XMMHUHU  MOJYy4alOT  pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[lon HOBBIM yrioM 3peHuss B npeaMere «XuMHs» 0a30BOTO ypOBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHus
TEOPETUYECKU Marepuan M (AaKTOJIOTMYECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMUSD» 00ydaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HaTh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJOJOTUYECKUX MO3UIUH,
riy0oke TOHATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
0000111ar011Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOILIEH.

Enunnas cucrema 3HaHUM O BaXKHEMIINUX BEIIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOMCTBax M NMPUMEHEHHUM, A TAKKE O XUMHUYECKUX PEAKLUMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSX MPOTEKAHUS JonoHseTcs B Kypcax 10 u 11 kmaccoB anemeHTaMu
COJIEpKaHUs, UMEIOIIMMH KYJbTYPOJIOTUYECKHA M MPUKIATHON XapakTtep. OTH
3HaHUS CHOCOOCTBYIOT NMOHMMAHHIO B3aUMOCBSI3U XHMHUHU C JPYTMMH HayKaMu,
PacKpBIBAIOT €€ POJIb B IO3HABATEIBHON U MPAKTUYECKON NEATENBHOCTH YEIOBEKA,
CHOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHsI K MPOIIECCY TBOPUYECTBA B 00IaCTU TEOPUU



Y MIPAKTHYECKUX MPUIOKEHUN XUMHUH, TOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKUA OCMBICIMBATh UHPOPMAIIHIO U IPUMEHSATD €€ [T TOTIOTHEHUS 3HAHUH,
PELICHUS HHTEJUIEKTYaIbHBIX U SKCIEPUMEHTAIIBHBIX UCCIEA0BATENBCKHUX 3a1a4. B
LEJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHS» JaHHOTO YPOBHS H3YUYCHHS
OpPUEHTUPOBAHO Ha (POPMUPOBAHUE Y OOYUAIOIINXCS MUPOBO33PEHUYECKON OCHOBBI
JUIsL TIOHMMaHusl (PUIOCOPCKUX HAEH, TaKUX KakK: MaTepualbHOE E€JIMHCTBO
HEOPTaHUYECKOI0 U OPTraHMYECKOro MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOEHHUEM, IT03HABAEMOCTb MMPUPOAHBIX ABJICHUM ITyTEM SKCIIEPUMEHTA
W PpEIICHUS TPOTUBOPEYMH MEXKIy HOBBIMH (haKTaMHd € TEOPETHUYCCKUMU
MIPEANOCHUIKAMH, OCO3HAHNE POJIM XUMHUHU B PEIICHUU SKOJOTUUECKHUX MPoOieM, a
Takke MpoOJeM COepeKEHUS IHEPTETUICCKUX PECYPCOB, CHIPhSI, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MAaTEPHUAIIOB.

B mnnaHe pemeHuss 3agady  BOCHUTAHUA, PAa3BUTHS M COLMAIM3ALUU
OoOy4JarommMxcss MPUHIATHIE MPOrpaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COllepKaHUsi M TOCTPOEHUS TpeAMeTa MpeaycMaTpuBarOT (QOpMUpPOBAHUE
YHUBEPCAIBHBIX YUEOHBIX ACHCTBUHN, UMEIONTUX 0a30BO€ 3HAUCHUE JUIS PA3IMYHBIX
BUJIOB JICITEIILHOCTU: peIIeHUs TpoOsieM, IMOUCKa, aHaimM3a U 00paboTKu
uHdoOpMaIuU, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
MCCIIEIOBATENIbCKON JECATEIbHOCTH, 3aHMMAIOLIEH Ba)XHOE€ MECTO B IIO3HAHUHU
XUMHUH.

B npaktuke mnpenogaBaHusl XUMHUU KaK Ha ypOBHE OCHOBHOTO OOIIETo
oOpa3zoBaHus, TaK U Ha YPOBHE cpeaHEro o01iero o0pa3oBaHusi, IPU ONPEICICHUN
COAEPKATEIBbHON XapaKTEPUCTUKU LEJIIEM W3y4YEeHHUs IMpPEeIAMETa HaIpaBICHUEM
MEePBOCTENICHHON 3HAYMMOCTH TPAJUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIIbHOCTH 4YEeJIOBEKa U KAaK OJAHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOM NMOAXOJ K ONPEACICHHUIO LIEJEH HU3YUYEHUS
MpeaMeETa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHo NTaHHOW TOYKE 3pEHHS TJIaBHBIMHM LEJIAMH H3Y4YCHUs IpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisIFOTCSA:

. dbopMUpOBAaHHE CHCTEMBl XHMHUYCCKHX 3HAHUN KakK BaKHEHIEH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MHUPA, B OCHOBE KOTOPOM JIEXkKaT
KJIFOUEBbIE MOHATHUS, (QYHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHUE S3bIKA
HAayKH, YCBOCHHE U TMOHMMAHUE CYHIHOCTU JIOCTYNHBIX  00O0OIIeHUM
MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHME C HMCTOPUEH HUX Pa3BUTUS H
CTaHOBJICHUSI;

. dbopMUpOBaHUE W PaA3BUTHUE MPEACTABICHUNA O HAYYHBIX METOJax
MO3HAHUS BEIIECTB M XMUMHUYECKUX PEaKIMi, HEOOXOAUMBIX JJISI MPUOOpPETCHUS
YMEHHUM OPUEHTHPOBATHCS B MHUPE BEHIECTB U XMMHUYECKUX SIBIICHHUM, UMEIOIINX
MECTO B IIPUPO/IC, B IPAKTUYECKON M TOBCEHEBHOM KU3HH;



. pa3BUTHE YMEHHH U CIOCOOOB JESATENbHOCTH, CBSI3aHHBIX C
HAOJMIOJEHUEM M OOBSICHEHHMEM XHUMHUYECKOTO HSKCIEPUMEHTa, COOIIOIEHUEM
IpaBUJI OE30MIaCHOTO OOPAIEHHSI C BELLIECTBAMM.

Hapsiny ¢ atum, conepkareiabHasi XapaKTepUCTUKA LEJIeH U 3a7a4 U3yUeHUs
npeaMeTa B IPorpaMMe M0 XMMHUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C
HOBBIMU INPHUOPUTETAMU B CUCTEME CpeAHero obmiero odpasoBanus. Ceroass B
IPENoAABaHUM XUMHH B OOJIbIIEH CTENEHHN OTIAETCS NPEANIOYTEHUE TPAKTUUECKON
KOMIIOHEHTE coJepKaHusl OOy4YEeHHs, OpPUEHTUPOBAHHOW HAa MOATOTOBKY
BBIMMYCKHHMKA 00111€00pa30BaTEIbHON OpraHu3allii, BIAJCIONIET0 HE HAOOpOM
3HaHWU, a (PyHKIMOHAIBHON TPAMOTHOCTHIO, TO €CTh CIOCO0aMU M YMEHUSMU
AKTUBHOTO MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIbHOM KU3HU ISl PEILICHUS
PaKTUYECKUX 3a]a4.

B cBi3u ¢ 3TUM IpU H3yYEHUH NpeaMeTa «XUMUS» JTOMUHHUPYIOIIEe
3Ha4YeHHE NMPUOOPETAIOT TaKKE LENIU U 3a7auH, KakK:

ajanranus o0yJyaroumxcs K yCJIOBUSAM JTMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
(GopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX
pelIeHui B KOHKPETHBIX KU3HEHHBIX CUTYyalUsiX, CBA3aHHBIX C BELIECTBAMH U UX
IIPUMEHEHUEM;

(¢opMupoBaHue y OOyyaroUMxcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHLIUI), WMEIOIINX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3IMYHBIX BHUIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHalnu3a U 00padOTKu MH(pOpMaLUH,
HEO0OXOAUMBIX JUIsl IPUOOPETEHHM S OMIbITA IEATETbHOCTH, KOTOPasi 3aHUMAET BAXKHOE
MECTO B NMO3HAHWU XHMHH, a TaKXe JUIsl OLEHKH C IMO3MIHMA 3KOJOTUYECKON
0€30MacHOCTH XapaKTepa BIMSHUS BEUIECTB U XUMUUYECKHUX MPOLECCOB HA OPraHu3M
YeJIOBEKa U IPUPOAHYIO CPENY;

pPa3BUTHE IIO3HABATENIBHBIX MHTEPECOB, MHTEJUIEKTYAJBHBIX U TBOPYECKUX
CIIOCOOHOCTEM 00yUarOIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIC
3HaHUS 110 XMMHU B COOTBETCTBUM C )KMU3HEHHBIMHU MOTPEOHOCTSIMU, UCIOIb30BaTh
COBpEeMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajiu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUs;

(opMupOBaHKE U pa3BUTHE Y 00YUAIOIIMXCS aCCOLIMATUBHOTO U JIOTUYECKOTO
MBILLUICHUSI, HAOJII0JaTeIbHOCTH, COOPaAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YACTHOCTH, MpPU IUIAHUPOBAHUM W TPOBEIECHUU XUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIIUTAHUE Yy oOOydaroumxcsi YOeXKAEHHOCTH B T'YMaHUCTHYECKOU
HAIPaBJICHHOCTH XMMHH, €€ BaXHOW pPOJM B PEIICHUHM TJIOOAIBHBIX MPOoOJIeM
palMOHANBHOTO MPUPOIONOJIB30BAHUS, TOTIOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs! TMPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOAMMOCTU OEpe’KHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUS OIbITa
UCIIOJIb30BAaHUSl TOJIYYCHHBIX 3HAHUM sl MPUHATHS TPAMOTHBIX PEUICHUH B
CUTYalUsIX, CBA3AHHBIX C XUMHUUECKUMH SIBJICHUSIMHU.



B yueOHom mane cpeagHero oOmiero oOpa3oBaHHs TpPeaAMET «XUMHS»
0a30BOr0 YpOBHSI BXOJUT B COCTaB IpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO611ee YynCio 4acoB, OTBEAEHHBIX JIJISI U3YUCHHS] XUMUHU, HAa 0a30BOM YpOBHE
cpeaHero obiiero oopazoBaHus, coctariseT 68 yacon: B 10 kiacce — 34 gaca (1 gac
B Henento), B 11 kiacce — 34 gaca (1 gac B Heneio).



COJEPXXAHME OBYUYEHUA
10 KJTACC
OPT'TAHNYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHUH

IIpeameT opraHM4eCcKO XUMHH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHUaloB. Teopus CTpOEHUsS OPraHHYECKHUX
coenquHeHnit A. M. Bytneposa, e€ ocHoBHbIE 10J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKkux BemecTB. [omonorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenue o kinaccuukaMu OpraHMuecKux BemecTs. Homenkmarypa
OpraHUYECKUX COCJUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJABl M3YYEHHs BEIIECTB M HMX IPEBPALLICHUI:
O3HaKOMJIEHUE ¢ 00pa3liaMi OpraHUYECKUX BEIIECTB U MaTeprUajaMu Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHWYECKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALlMOHHBIX OIBITOB [0 IPEBPALICHUIO OPraHUYECKUX BEIIECTB IIpU
HarpeBaHuu (IJIaBjieHue, OOyriIMBaHUE U TOPEHHUE).

YriaeBoaopoasl

AnKaHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKMH pAx. MeraH u 3TaH —
IpOCTEHIlINe NPEACTaBUTENN aJKaHOB: (PU3NYECKUE W XHUMUYECKHE CBOMCTBA
(peakuuy 3aMeIleHUsT M TOPEHHs), HAXOXKACHUE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUM Psi. DTUIIEH U TPOIMIIEH —
IpOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakMu  TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPHU3ALINH ), TOTYYEHUE U TPUMEHEHHE.

Ankaauensl: OytagueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BakHEUIIHE
XUMUYECKHE CBOMCTBa (peakuusi noiaumepusanuu). [lomydeHne CHHTETHUYECKOro
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJIOTUYECKHUH psijl. AlleTHIIEH
— MpPOCTEHIINNA MpeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKkUMM I'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpEeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apenbl. benzon: coctaB, cTrpoeHue, GuU3MUECKUEe U XMMHUYECKHE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJYYEHUE U MPUMEHEHHE. Tonyon:
cocmae, cmpoeHue, ¢uauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOJIyYeHue U npumeHerue. TOKCUYHOCTb apeHOB.
['eneTnyeckas CBs3b MEXAY YIVIEBOAOPOAAMH, MPUHAMICKAIMMMHA K Pa3IMYHBIM
KJIaccam.

[IpupoaHble HMCTOYHUKMU YIJIEBOXOPOAOB. [IpupoaHbii ra3 u mnONyTHBIE
HedTanble Ta3pl. Hedth um e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:



NIEPETOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKHUW), nupoau3. IIpomyKkTel
nepepadoTKku HepTH, UX TPUMEHEHUE B MPOMBILIUIEHHOCTH U B ObITy. KameHHbIi
yToJb ¥ POAYKTHI €ro MepepadoTKH.

OKCIEpUMEHTANIbHBIE METOJbl HM3YYEHHs BEIIECTB M HMX MPEBPALLICHUII:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacC, KaydyKOB U pe3uHbI, KoJuteKuu «HedTby»
U «YTOJb», MOJIETUPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TaJIOT€HONPOU3BOAHBIX,
MPOBE/ICHUE MPAKTUYECKOW PabOThI: MOJyUYEHUE STUJICHA U U3yUYE€HUE €0 CBOMCTB.

Pacuérnbie 3anaum.

Bbluucienuss mo ypaBHEHUIO XHUMHYECKOM peakuuu (Maccbl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB HIIM IPOAYKTOB PEAKIIIH).

Kuciaopoacoaepxamme opranudeckue coeJHHECHUS

[IpenenbHble OJHOATOMHBIE CHOUPTHI. METaHON W 3TAaHON: CTPOEHHE,
¢usznyeckue U XHUMUYECKHME CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpPEHHE), MpUMEHEHHe. BoaopoaHbie CBsI3U MEXAY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJAa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaroMHble  CHUPTBL. OJTHUJIEHIVIMKOAb M T[JIMLEPUH: CTPOCHHUE,
¢uznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
OpraHusM yenoseka. [[puMeHenune rauuepuHa U STUICHTIIMKOJIS.

deHOoM: CTPOEHUE MOJICKYJbl, (PU3MYECKUE U XHUMHUYECKHE CBOWCTBA.
Tokcuunocth penomna. [Ipumenenue denoua.

Anpaerunpl U kemonvl. Dopmanbaeruj, aueTaIbAETUI: CTPOECHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKUUU OKHUCIEHUS M BOCCTAHOBJIIEHUS,
KaueCTBEHHbIE PEAKIMH), TOJYyUYEHUE U TPUMEHEHUE.

OnHOOCHOBHBIE MpeaeiabHble KapOOHOBBIE KHUCIOThl. MypaBbUHAs H
YKCYCHasl KHCIJIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Juisl Kjacca KUCIOT, PEaKIMsl 3TepU(pUKaLUK), TOJIy4eHUEe U IPUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHl KaK MPEACTABUTENIN BBICIIMX KapOOHOBBIX
KHUCIIOT. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, X MOIOIIEE AeHCTBHE.

Cnoxuble 3¢upbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ 'maponus
cioxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buomornueckas
POJIb KUPOB.

YrneBoawl: coctaB, Kiaccudukanus — yrieBojgoB (MOHO-, JU- W
nonucaxapuibl). ['roko3a — npocteuimmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (PU3NUECKUE U XMMUYECKUE CBOMCTBA (B3aMMOJIEHCTBHE C TUAPOKCUIOM
menu(ll), okucienne aMMuadHbIM pacTBOPOM okcuja cepedpa(l), BocctaHoBieHue,
Opo’KeHHe TIII0KO03bI), HAX0XKACHHE B PUPOJIe, TPUMEHEHUE, OUOIOTMYECKast POJIb.
®dortocunTe3. PpyKTO3a KaK U30MEP IIIFOKO3bI.

Kpaxman u nemnono3a Kak NpupoHbie noaumepsl. CTpoeHue Kpaxmana u
HeuroNo3bl.  PU3MYECKME W XHMHYECKHE CBOMCTBAa Kpaxmaja (THAPOJIH3,
KAueCTBEHHAs PEAKIUS C HOJIOM).




OKCNEepUMEHTAIbHBIE METOJIbI M3Y4YEHUs BEIIECTB W WX TNPEBPAICHUN:
MpOBE/ICHNE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYe€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcuzmoM Menu(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpreruoB (OKMCISHHE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(ll), BzammomeicTBHEe Kpaxmanga C HOJOM),
MPOBE/ICHHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3anaum.

Beluucienuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Maccel, 00bEMma,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A3oTcopeprkanue OpraHuIecKue COCTMHCHHUSI.

AMMHOKHCIIOTHI KaK aM(OTEpHBIE OPTraHNYECKUE coeauHeHNs. Du3ndeckue
U XUMUYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMepe mmiuHa). buomoruueckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTuab.

benku kak mnpupoaHbIE BBICOKOMOJEKYJISIpHBIE coequHeHus. [lepBuunas,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OeikoB. XHMHYECKHE CBOWCTBA OECJIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIC PEAKIIMKU Ha OCJIKU.

OKCHEepUMEHTAIbHBIE METOJIbl M3y4YeHHUs BEHIECTB M MX TMPEBpAICHUN:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpals OEIKOB MPH
HarpeBaHWM, [IBETHBIC PEAKIINHA OSITKOB.

BbicokoMoieKkyJIsIpHbIE COeTMHEHUST

OcCHOBHBIC TIOHSTHSI XUMHH BBICOKOMOJICKYJIIPHBIX COSIUHEHUN: MOHOMED,
MIOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHB MOJMMEPU3AIUHU, CPEIHSSI MOJICKYIIsIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIMHCHHA —
MTOJIMMEPHU3AITUS U TIOJTUKOHICHCAITHS.

OKCHepUMEHTAIbHBIE METOJIbI M3y4YeHHUs BEIIECTB M MX TMPEBpAICHUN:
O3HAKOMJIEHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4qyKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexnpeIMETHBIX CBSI3€M IPU U3YUYCHUU OPTAHUYECKON XUMUU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIUX ECTECTBEHHO-
HAYYHBIX TIOHATHM, TaK W TOHSATHH, SBJSIONIUXCS CUCTEMHBIMHU ISl OTICIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO0mme ecTeCTBeHHO-HAYYHbBIC TIOHITHS: IBJICHUE, HAYYHBIN (PaKT, THUIIOTE3a,
3aKOH, TEOPHs, aHAJU3, CUHTE3, KiIacCu(uKaius, NepuoaUIHOCTh, HAOIIOCHHE,
U3MEpCHHE, PKCIIEPUMEHT, MOJICITUPOBAHHE.

dusnka: Marepus, DSHEpPrus, Macca, aToM, DJJEKTPOH, MOJCKYIIa,
DPHEPreTUYECKUA YypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHUE
BEIECTBA, (PU3NUCCKUE BETUINHBI U €AUHUITBI UX U3MEPEHUS.

buonorus: xnerka, opranusm, Omocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (OETKH, YTJIEBOJbI, KHUPHI,
bepMeHTHI).



['eorpadusi: MuHEpaibl, TOPHBIE TOPO/IBI, TTOJIE3HBIE NCKOIIAeMbIE, TOTIIINBO,
pECypCHL.

TexHOonorus: IHUILEBbIE NPOAYKTHI, OCHOBBI PAallMOHAJIBHOIO I[UTAHMUS,
MOIOLIME CPELICTBA, JEKAPCTBEHHBIC U KOCMETUYECKUE IIPENapaThl, MaTepUalibl U3
VICKYCCTBEHHBIX U CHUHTETUYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHH

XUMUYECKH d3JeMEeHT. AToM. Sapo aroma, H30TONBI. DJIEKTPOHHAs
000J04YKa. DHEPreTHUECKUEe YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpenesieHusl 3JIEKTPOHOB M0 OpOHUTAIIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX NEPHOJOB. DNEKTPOHHASI KOHPUTYpaLKs aTOMOB.

Ilepnonnueckuit 3akoH u llepuoanueckas cucremMa XUMUYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOoHA U [lepmoamyeckoil CUCTEMbI
xuMuueckux anemMeHToB J[. M. MenneneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHMHMYECKMX JJEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TMEpUOjaM.
3HaYeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemecTBa. XHMHYECKas CBA3b. BHIbl XUMUYECKON CBS3H
(KoBaJIeHTHasl HETOJsIpHAas W TOJSpHAas, UOHHAs, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJEHTHONM XUMHYECKOM CBsI3U (OOMEHHBII U  JTOHOPHO-
akuentopHsiil). Bomopomnas cBsi3b. BalleHTHOCTh. DNEKTPOOTPUIIATENHHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemecTtBa  MOJIEKYJISIDPHOTO M HEMOJIEKYJIDHOTO  CTPOCHMS.  3aKOH
ITOCTOSTHCTBA COCTAaBa BEIECTBA. Wbl KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o mucnepcHbIX cucrtemax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUMU. Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYEeCKass CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCcaM.

Xumuueckas  peakiua. Knmaccudpukanmss XMMHYECKHUX — peakIuil B
HEOPraHWYECKOM M OPraHWYeCKOM XHMHH. 3aKOH COXPAHEHMsI MAcChl BELIECTB,
3aKOH COXPAaHEHUS U IPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKopocTh peakiuu, €€ 3aBUCUMOCTb OT PAa3IUYHBIX PakTopoB. OOpaTHMbIe
peakuuu. XHUMHYECKOE paBHOBecHE. @DaKTOpbI, BIMAKOIIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle Hlaremnse.

Dnektponutuyeckas guccouuanysi. CuiibHbIe U cinalble 31eKkTpoauTsl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IEIOYHAS.

OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.



OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHUs BEIIECTB U WX MPEBPAILCHUI:
neMoHcTpanus Tabnun «[lepuoanueckas cucremMa Xxumuueckux sneMeHtoB [, .
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTMYECKUX PEIIETOK, HaOII0JCHUE U
ONKCAaHKUE AEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yioKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPEEICHUE CPEALl PACTBOPOB BEIIECTB
C IOMOIIbIO YHUBEPCATILHOT'O UHIUKATOPA, PEAKIIMU HOHHOTO 0OMEHA), MPOBEICHUE
MpaKkTUYECKON paboThl « BiusiHUE pa3nuuHbIX PaKTOPOB HA CKOPOCTh XMMHUYECKOM
peaKkum.

Pacuérnble 3anaumn.

Pacuétel 1O ypaBHEHHMSIM XUMHUYECKHUX pEakiui, B TOM YHUCIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCTIOJIH30BAHUEM MOHSITHUS «MaccoBas J0JIs
BEIIECTBAY.

Heopranuyeckasi xumms

Hemeraimel.  Ilonoxenne HemerauioB B llepuoamyeckonn cucreme
xummudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
®dusnyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (HA MpuMeEpe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XHUMUYECKHE CBOMCTBA BAKHEHIIMX HEMETAIUIOB (TAJIOTE€HOB, CEPBI, a30Ta,
dochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPIKAIIUX KUCIOT, BOJOPOJAHBIX COCTUHEHUN ).

[IprMeHeHnEe BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramnel. [lonoxenne metaiuioB B llepuonnueckon cucteMe XMMHUYECKHUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIMX METAJJIOB (HATpPUM, Kaaui, KaJblUH,
MarHui, aJlOMUAHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mwme crocoObl moydeHus: MmetaiuioB. [I[puMeHeHne meTamioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB M WX MPEBPAILICHUI:
U3y4YeHUE KOJUICKINH «MeTauibl U CIUIaBbl», 00pa3lloB HEMETAJIOB, PEIICHUE
HKCIIEPUMEHTAILHBIX 3a/a4, HAOJIOJEHWE W OIMCAaHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHU]IA ATIOMUHUS C PACTBOpaMU
KHUCJIOT U LIEJI0Uei, KaYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

PacuérHblie 3anaumn.

Pacuérel Macchbl BemiecTBa WM 00bEMa ra3oB MO MU3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEIIECTB UMEET IPUMECH.

XuMHA 4 )KU3Hb

Ponp xumuu B oOecrieyeHHH SKOJIOTMYECKOM, SHEPreTHUeCKOW M THUIIEBOM
0€30macHOCTH, Pa3BUTHH MeAWIHUHBL [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.



[IpencraBnenust 00 OOWMX HAYYHBIX MPUHIUNAX MPOMBIIUIEHHOTO
IIOJIYYCHUS BaXKHEHIINX BEILIECTB.

YeoBeKk B MHUpPE BEIIECTB M MAaTE€pPUAIOB: BAXXHEHUIIME CTPOUTEIIBHBIE
MaTepuaybl, KOHCTPYKLIIMOHHBIE MaTepuasbl, KpacKH, CTEKJIO, KEpaMHKa,
MaTepuaybl Ul JJEKTPOHUKH, HAHOMATEPHAJIbl, OPraHUYECKUE U MHUHEPAIBbHBIE
yno0peHus.

XUMHSI U 30pOBbE YEIIOBEKA: IPaBUJIa HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MacHOT0 UCIIOIb30BAHUS MIPEMapaTOB OBITOBOM XUMUH B
ITOBCETHEBHOM KU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzamusi MEXNpeAMETHBIX CBA3€M TMpU  HM3yYeHUH OOmed u
HEOpraHn4eckoi XxumMuu B 11 kiacce oCylIeCTBISETCS Yepe3 MCIONIb30BAaHUE Kak
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaK W TMOHATHH, SIBISIOMIMXCS
CUCTEMHBIMHU JUJIS1 OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1Iue ecTecTBEHHO-HAyUHbIE MOHATHUS: HAY4YHBIH (pakT, TMIOTE3a, 3aKOH,
TEOpusl, aHallu3, CHHTE3, KiIaccu(puKalusi, NEpUOJAUYHOCTh, HaOIIOACHHE,
DKCIIEPUMEHT, MOJIEIIMPOBAHNE, U3MEPEHUE, SBICHHUE.

®duznka: Matepus, SHEPIUsl, Macca, aToM, IEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PAJIHOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHOe€ COCTOSIHME BEIIECTBA, (DU3MUECKHE BEIWYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusa: kierka, opraHu3M, 3KocHcTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuHepaiibl, TOPHBIE MOPO/JIbI, MOJIE3HBIE UCKOIMIAEMbIE, TOILIUBO,
peCypChl.

TexHonorus: XuMU4YecKasi MPOMBIIUIEHHOCTb, METAJUTYPIHsI, IPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIBCKOXO3SMCTBEHHOE IPOU3BOJCTBO, ITHILEBAS
OPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIICHHOCTb,  MPOU3BOACTBO
KOCMETHYECKHX IIPErnapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTE€pHaloB,
AJIEKTPOHHAs MPOMBILUIEHHOCTh, HAHOTEXHOJIOTUH.



[UNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
XUMHHN HA bA30OBOM YPOBHE CPE/ITHEI'O OBIIEI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaer TpeOOBaHUA K pe3yjbTaTaM OCBOEHUS
OOy4YaroNIMMHUCSL TMPOrpaMM CpellHero oOmmero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HaydHo-meTonuyeckoi OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B CcOOTBETCTBMM € CHCTEMHO-IEATEILHOCTHBIM TIOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIhTATOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o01miero o0pa3oBaHMsl BBIJICTICHBI CIASAYIOMUE COCTABIISIONINE:

OCO3HaHME OOYYaIOIIUMHCS POCCUUCKON TPaKJAHCKON HUIEHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEICHUIO;

HaJU4He MOTHBAIMH K O0yUCHHUIO;

LEJICHAIPABJICHHOE PAa3BUTUE BHYTPEHHUX YOEKACHUIN JTUMYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroUIMXCs PYKOBOJICTBOBAaThCS B CBOEH
JESATEILHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH IEITOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIMYKE MPABOCO3HAHUS IKOJIOTUUECKON KYJIbTYPhl M CHOCOOHOCTH CTaBUTh
1EIN U CTPOUTH JKU3HEHHBIC IJIAHBI.

JIM9HOCTHBIE pPE3yJbTAaThl OCBOCHHS MpPEIAMeTa «XHUMHS» JTOCTHUTAIOTCS B
€AMHCTBE Y4YEOHOM M BOCHUTATEIBHOW JAESATENIBHOCTHU B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COIMMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAaMM W TpPaBWIAMH  TOBEJAEHUS,  CIOCOOCTBYIOIIMMHU  IpoleccaM
CaMOMO3HAHUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
00y4Jarommxcs.

JIM4HOCTHBIE pE3yJabTaThl OCBOCHUS TpeaMeTra «XUMHS» OTPaKaroT
c(OpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
OOy4YaromMXxcs Mo peaju3alyy MPUHATHIX B 00IIeCTBE IEHHOCTEH, B TOM YHCIE B
4acTH:

1) rpaaaHCcKOro BOCIMTAHUS .

OCO3HaHMS 00YUYaIOIIUMHUCS CBOUX KOHCTUTYITMOHHBIX TPaB U 00S3aHHOCTEH,
YBaXCHUS K 3aKOHY M ITPABOIOPSIKY;

NPEICTABIICHUS O COIMAIBHBIX HOpPMaxX | TMpaBUaX MEXKIHYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATENbHOCTA MPHU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHWH y4eOHBIX W IMO3HABATENLHBIX 3a/a4, BBHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTORB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U
apryMEHTBI IPYTUX MPU aHATN3E PA3JIUYHBIX BUIOB YICOHOU EATETLHOCTH;



2) MaTPHOTHYECKOr0 BOCIIUTAHUS

[IEHHOCTHOTO OTHOUIIECHUSI K MCTOPUYECKOMY M HAy4YHOMY HaCIEIUIo
OTE€UECTBEHHON XUMUMU;

yBaKEHUsI K MPOIECCY TBOPYECTBA B 00JACTH TEOPUHU U MPAKTUUECKOTO
NPUMEHEHUs XUMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHUS HAYKU €CTh Pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYE€HBIX U MPAKTUKOB;

MHTEpECa W II03HABATEIbHBIX MOTHMBOB B IMOJYYEHUU U MOCIEAYIOLIEM
aHaim3e MHPOPMAIMK O MEPEAOBbIX TOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SIBJICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IOBENECHHE WM IOCTYNKH CBOMX TOBAPULIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHWE IIOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) gpopMupoBaHNs KyJbTYPbI 310POBbS:

NOHMMaHUsl LIEHHOCTEH 3/0pOBOr0 U 0Oe3omacHoro oOpas3a KHU3HH,
HEO0OXOJIMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJIIoIcHUsL MpaBui OE30MAaCHOTO OOpallleHHs] C BEIIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU NEATEIBHOCTH;

MOHUMAaHUS LIEHHOCTU TMpaBWJ HWHAUBUAYAIBHOTO W  KOJUIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAaHUS MOCIEJCTBUI U HENPUATUS BPEAHBIX MPUBBIUEK (YHOTpEeOICHHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4€OHO-HCCIIEIOBATEIbCKON
NESATETbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NEATEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE B PENICHUM MPAKTUUYECKUX 3a/1ad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K NPAKTUYECKOMY U3YUEHUIO MPOodeccuil pa3inyHOro pojia, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

yBaXXEHUS K TPYLY, JIOSIM TPYa U PE3yJbTaTaM TPYAOBOM JAESTENbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOODY MHAMBUAYAJIBbHOH TPAaeKTOPHUHU
oOpazoBaHus, Oyaymied mnpodeccuu W peanu3alud COOCTBEHHBIX JKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
oTpeOHOCTEH O0IIeCTBa;

6) 3K0JI0rMYeCcKOro BOCIIUTAHMSA



HKOJIOTMYECKU IEIeCO00Pa3HOr0 OTHOIICHUS K TMPHUPOJAE, KaK HCTOUYHUKY
CYILECTBOBAHMSI )KM3HU Ha 3EMIIE;

IOHMMaHUsl TJI00AJBHOTO XapakTepa SKOJOTHYECKUX Mpo0JieM, BIMSIHUS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IIPUPOJAHON U COLIMAIIBHOM CPEIbI;

OCO3HaHUSl HEOOXOAMMOCTH WCIOJIb30BAHUS JOCTH)KEHUH XUMHUU IS
peuIeHus BOIPOCOB PALMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

AKTHUBHOTO HENPHUATUSA JEUCTBUM, IPUHOCAIIMX BPEN OKpPYXaroIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HaJIMYUs Pa3BUTOTO IKOJIOTUYECKOTO MBIIUICHHUS, SKOJIOTHYECKON KYJIbTYPBI,
ombITa NEATEIIBHOCTH DKOJIOTHYECKOHN HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMSA

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILLIECTBEHHON MPAKTHKY;

NOHMMaHUsl CHEUU(PUKUM XUMHUM KaK HayKd, OCO3HaHHs €€ pojiu B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHU 00 OKpYXKalolleM MHUpPE Kak O €JUHCTBE MPUPOJbl U YEJIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUU MpoOJeM COXpaHEHHs
IIPUPOTHOTO PaBHOBECHS,

yOEKIEHHOCTH B 0OCOOOM 3HAUMMOCTH XHMHHM JUIsI COBPEMEHHOM
LIABWIN3ALNN: B €€ TYMaHUCTUYECKON HAIIPABJICHHOCTH U BaXKHOU POJIA B CO3/TaHUH
HOBOM 0a3bl MaTepUAIbHOM KYJbTYpbl, PELIIEHUU TJIOOATBHBIX MpPOoOJIeM
YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON U
HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUH MEIUIMHBI, OOECHEUYEHUU YCIIOBUMN
YCIIELIHOTO TPYZa U IKOJIOTUYECKU KOM(POPTHOM JKHU3HU KaXKJI0TO WIEHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTU: ITIOHUMAHUS CYIIHOCTH METOJIOB
MO3HAHMs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJb30BaTh
NoJlydyaeMble 3HAHUA I aHAIU3a U OOBSICHEHUS! SBJIICHUH OKPY’KaoILEero MUpa u
IPOUCXOASIINX B HEM U3MEHEHUH, YMEHHUS JieJaTh 000CHOBAaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO HCIOJIb30BaTh XWMUYECKHE 3HAHUA s
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIMSIX;

MHTEpeCca K MO3HAHUIO U UCCIIE0BATEIbCKOMN AEATEIbHOCTH;

FOTOBHOCTM M  CIOCOOHOCTH K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSM TpyJa B pa3IudHbIX cdepax mpodheccuoHaIbHOMN
NEATEIBHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3ybTaTbl OCBOEHUSI YUEOHOTO MpeaMeTa « XUMHs) Ha
YPOBHE CpeAHEro o01Iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble 9 (OpMUpOBaHUS ~ MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHBIC) OO0IlIEHayYHbIe MOHSATHUS, OTPaKaIOIINUe
IEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIeA0BaHNe, HAOTIOACHHE, U3MEPEHHUE, SKCIIEPUMEHT U APYyTHUE);

YHUBEpCaJIbHbIC yueOHbIC JIEUCTBUSA (MO3HABATEIbHBIC, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
TPaMOTHOCTH M COITMAIBHON KOMIIETEHIIUU 00y4aroInXcs;
CIIOCOOHOCTB oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHbIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4COHbIC
JICUCTBHS B IMO3HABATEIBHOM M COIMAJIBHOM ITPAKTHKE.

MertanpeaMeTHbIE pe3yiabTaThl OTPAXalOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

OBJaanenne YHUBEPCAJIbHBIMHU y4eOHbIMU MO3HABATEJIbLHBIMH
NeCTBUSAMM:

1) 0a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSITeNIbHO  (DOpMynMpoOBaTh W aKTyallM3UPOBaTh  MpPoOJIeMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OTpEeNeNATh IeIN JACSITEIBHOCTH, 3ajlaBasi MapaMeTpbl M KPUTEPUU HUX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTEILHOCTH C MTOCTABICHHBIMHU IIEJISIMU;

WCIIOJB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUUECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTICIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBaHUS W KPUTEPUU JUISI KiIacCH(HUKAIMK BEIISCTB U
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBATh IPUUYUHHO-CIEACTBEHHBIC CBSI3M MEXIYy M3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE pacCyXaAeHUs (MHIAYKTUBHBIC, IEAyKTHUBHBIC, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEUHUS B pacCMaTPUBACMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

IIPUMEHSITh B MPOIECCe TO3HAHUS, UCTIOIB3YEeMbI€ B XUMUU CUMBOJINYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECCKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyia, ypaBHEHUE XUMUYECKON peaKIuu
— MpPU pElICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUYECKUX 3a/ad, MPUMEHSTh
Ha3BaHHbBIC MOJICJIbHBIE MPEICTABICHUS JIJIs1 BBISBJICHUS XApAaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIU.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE JeiiCTBUA:



BJIa/IETh OCHOBAMM METOJIOB HAYyYHOTO IMO3HAHUS BEUIECTB U XUMHYECKHX
peakuuit;

bopMyIHpOBATH 1IEJIN U 33]Ja4H UCCIIEI0BAHUS, UCTIOJIb30BATh TOCTABICHHbIE
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

BJQJIETh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUS U TMPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOATh 32 XOIOM
IpoIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (opMyIHMpOBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTENILHO TOCTOBEPHOCTHU PE3yIbTAaTOB HCCIEAOBAHNS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O POAETaHHOM padoTe;

npuoOpeTaTh OMBIT YYCHHYECKON HCCIeAOBATEIbCKOM M MPOEKTHON
JESITEIbHOCTH, MPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOUCKY METO/I0B PEIICHHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMUHbIX METO/I0B
MO3HAHUS.

3) pa6ora ¢ ungopmanmeit:

OPUEHTHUPOBAThCS B PA3IMYHBIX MCTOYHUKAX HHPOpMalMu (HAY4IHO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcebl HTepHeTa), aHanmM3upoBaTh UHPOPMAIIUIO PA3TUYHBIX BUIOB U (HOpM
MIPE/ICTaBIICHNUS, KPUTHYECKU OLICHUBATH eé JTOCTOBEPHOCTD U
HEMPOTHUBOPEUUBOCTH;

(GbopMyIUpPOBaTH 3aMpPOCHl U MPUMEHSTh PA3TUYHbIE METOBI MPH TOUCKE U
orbope wuHPOpMaNMK, HEOOXOAMMOW JUIsi BBIMOJMHEHHUA YYEOHBIX 3a1ad
OIIPEIEIIEHHOTO TUIIA;

nprOOpeTaTh OMBIT HCIOJB30BaHUSA HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHIA U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (QOpMYy  IpelCTaBICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIOJb30BaTh HAy4YHbIM $3bIK B KadyecTBE CpeACTBa Ipu paboTe ¢
XUMHUYECKOM MHpopManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIOJb30BaTh M MpeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMUECKUE CPEICTBA
HaTJISIHOCTH.

OBiageHne YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHM € CTBUSIMU:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaEMOW TEMBI B X0OJI€ TUAJIOTa W/IITH
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYIHMPOBATh CBOU  MPEAIOKEHUS
OTHOCHTEIFHO BBITIONTHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAllMEH pEe3yNbTaTOB IMMO3HABATEIHHOU AEATEIHHOCTH,
MOJTyYE€HHBIX CAMOCTOSITEIbHO MITM COBMECTHO CO CBEPCTHUKAMH TIPH BBHITOJIHEHUU
XUMHUYECKOT0 3KCIIEPUMEHTa, MPAKTHUECKONH pabOThl MO MCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTro npoekta u (OpMyJIUpOBaTh BHIBOIBI
o pe3yjibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUNA MYyTEM COIJIACOBAHMS MO3UIMM B
X0J1e 00CYXIeHHS 1 OOMEHa MHEHUSMH.



OBJajieHUe YHHBEPCAJbLHBIMH PeryJasSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSTENIbHO IJIAHUPOBATh W OCYIIECTBIATH CBOIO TO3HABATEIHHYIO
NeSATEIbHOCTh, Ompenessis e€ Leau W 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOJIMMOCTA KOPPEKTUPOBATHh IMpeajaraéMblii ajiroput™m ACHCTBUU Mpu
BBINIOJIHEHUU YYEOHBIX U HCCIEN0BATENbCKUX 3ajad, BbIOMpaTh Hambojee
b deKTUBHBIN Ccroco0 MX pemieHuss ¢ y4€TOM TOJyYeHHs HOBBIX 3HAHUH O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYUIECTBJISITH CAMOKOHTPOJIb CBOEH JIEATEILHOCTH HA OCHOBE CAMOAHAIN3a
Y CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KITACC

[IpenMerHble pe3ysnbTaThl OCBOEHUSI Kypca «OpraHudeckas XuMUsD)
OTPAKAOT:

c(hOpPMUPOBAHHOCTh MPEACTABICHUM O XUMHUYECKOM COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUU B IIO3HAHUU SIBJICHUN IPUPOIBIL,
B (OopMHpOBAaHMM MBINUIEHUS U KYJIbTYPbl JHUYHOCTH, €€ (PyHKIHOHAJIBHOM
I'PaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHHs] MPAKTUYECKUX 3a/1a4 U 3KOJIOTUYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CpeEIE;

BIIQJICHAE  CUCTEMOM  XUMMYECKMX  3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOITIOJIATAKOIIME IOHATHA (XMMHUYECKMM D3JIEMEHT, aTOM, 3JIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opmyia (pa3BEépHyTas U COKpaul€HHAs), MOJb, MOJSpHas
Macca, MOJISIpHBINA O0OBEM, YIIIEPOIHbBIN CKeNeT, QyHKIMOHATIbHAS TPYIINa, paIuKal,
WU30MEPHS, ©30MEPBL, TOMOJIOTUYECKHAN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPXKAIIME COEAUHEHHS, MOHOMEp, IMOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMSI); TEOpPUM M 3aKOHBI (TEOpUsi CTPOEHUs
oprannueckux BemiectB A. M. bytiepoBa, 3aKkoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXalye B OCHOBE IOHMMAHHS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaxX, COCTaBe, MOIYYEHHH U
0€30MacHOM HCIOJIb30BaHUM BaKHEHIIMX OPraHWYeCKUX BEIIECTB B OBITY H
IIPAKTUYECKOMN AEATEIbHOCTH YEJIOBEKa;

c(OPMUPOBAHHOCTh YMEHHI BBISBISATh XapaKTepHbIE MPHU3HAKU IOHATHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATHA IPHU
ONMCAHNU COCTaBa, CTPOCHUS U IPEBPALICHNUN OPTAHUYECKUX COCAUHEHNN;

c(hOpPMHUPOBAHHOCTh YMEHHMI HCIMOJIb30BATh XMMHUYECKYI0 CUMBOJMUKY IJIsi
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaII€HHON)
bopMya OpraHMYEeCKMX BEUIECTB W YPaBHEHUM XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJIEIM MOJIEKYJl OPraHMYECKUX BELIECTB IS WJUIFOCTPAUUU HX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;



c(hOpPMHUPOBAHHOCTh YMEHUW YCTaHABIWBATH MPUHAJJICKHOCTh M3yYEHHBIX
OpraHMYECKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpeACIIEHHOMY
KJIacCy/Tpynne coequHeHuN (yrieBOJOpOAbl, KHUCJIOPOI M a30TcojeprKalliue
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHbIE COEAMHEHUS), JaBaThb WM Ha3BaHUA II0
cucremarudeckord HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIbHBIC
HA3BaHUSl OT/EJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHIJIMKOMb, TNHIEpUH, (eHol, (hopManbaerul, aleTalbIerua, MypaBbUHAs
KHUCJIOTA, YKCYCHAsl KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsST KUCJI0TA, TII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHUH);

c(hOpPMHPOBAHHOCTh yMEHHUS ONPENETATh BHIBI XHUMHYECKOW CBS3M B
OpPTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIC);

c(hOPMHUPOBAHHOCTh YMEHUS TMPUMEHSITh IOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOPMHUPOBAHHOCTh ~ YMEHHMM  XapakTepH30BaTh  COCTaB, CTPOCHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, MPOIUJIEH, alleTUJIEH,
oyranuen-1,3, metmnOyraauen-1,3, GeH30JI, METaHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalbJIeruI, MypaBbUHAsl M YKCYCHasl KHCJIOTHI, TJIFOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), HILTFOCTPUPOBATH TEHETHYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHYECKUX PEAKIUU C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTJIEBOIOPOTHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroJib), CHOCOOBI HX NEPEPAOOTKU U MPAKTUUECKOE
MIPUMEHEHHUE TTPOJIYKTOB MEepepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHHMI TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu 1o U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHUM BJIAJICTh CUCTEMOW 3HAaHUM OO0 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHU, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUYCCKUX SBJICHUHN (HaOIIIOACHUE, N3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHMI COOJII0/IaTh MPaBuUIa MOJb30BAHUSI XUMUUECKON
MOCyI0l U J1TabOpaTOPHBIM O0OpPYJAOBAaHHUEM, a TaK)Ke IMpaBwia OOpalieHus ¢
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKHUX OIBITOB;

c(hOPMHUPOBAHHOCTh YMEHUHW TUJIAHUPOBATH M BBIMOJIHATH XUMHUYECKUN
AKCHEPUMEHT (IIPEBPALICHUS] OPraHUYECKUX BEIIECTB IPU HATPEBAHUU, TIOJTYUEHUE
ATUJIEHA U U3YUYEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIUN OPTaHUYECKUX BEIIECTB,
JeHaTypanus OeIKOB MPU HArPEBaHWH, IIBETHBIC PEAKIINKA OCIIKOB) B COOTBETCTBUU



C TMpaBWJaMU TEXHUKU OE30MAaCHOCTH TMpU OOpalleHHnH C BEMIECTBAMHU W
7a00paTOpHBIM  O0OpYAOBaHHEM, MPEACTABIATh PE3yJabTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alKuCH ypaBHEHUN COOTBETCTBYIOLIUMX pEAKIUA U
(GbopMyIMpOBaTh BHIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKU aHAJU3UPOBATH XUMHUYECKYIO
uH(poOpMaIUIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, IuTepHeT u apyrux);

chOPMHPOBAHHOCT,  YMEHHM  COONIOMATh  TpaBWja  AKOJOTUYECKH
1EJIeCO00Pa3HOT0 TOBEACHUS B OBITY U TPYAOBOM JIEATEIHHOCTH B IEISIX
COXPAHEHMSI CBOETO 3/I0POBBS U OKPYXKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUSA HA JKUBBIE OPraHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpAlICHUS HX BPEIHOrO0 BO3JCHUCTBUSI Ha OPraHU3M
YEJI0BEKA;

JUIsE 00YYaIOIUXCsl ¢ OTPAaHUYCHHBIMUA BO3MOXHOCTSIMHU 3/I0POBBSI: YMEHHE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUS BELIECTB U
XUMUYECKUX SIBIICHUI;

JUISL  CIIETIBIX W Ca0OBUIALIMX OOYYaIOIIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYIO crcTeMy oOo3HaueHui JI. bpaiins nms 3amucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTtHbie pe3ynbTaThl OCBOEHUS Kypca «OOImass W HeopraHuyeckas
XAMUSD) OTPAKAIOT:

c(hOpPMUPOBAHHOCTh MPEJCTABICHUN: O XUMHUYECKOW COCTaBIISIONIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBIICHUW TPUPOIBI,
B (OPMUPOBAHUMU MBIIUICHUST U KYJIBTYpbl JIUYHOCTH, €€ (YHKIMOHATBLHOU
IrPaMOTHOCTH, HEOOXOAUMOM sl PEIICHUSI MPAKTUYECKUX 3a7a4 U AKOJOTHUUECKU
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBbIO U IPUPOJIHOM CpeEIe;

BJIAJICHUE CHUCTEMOM  XUMHYECKHX  3HAHWUW, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHI JJIEMEHT, aToM, u3oTom, S-, pP-, d-
AIICKTPOHHBIE OPOWTANM aTOMOB, HMOH, MOJICKYJa, MOJb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIEHUS, XUMHUYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAIINYECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
AIEKTPOJUTHUYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUH W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Aucconuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IOHMMAHHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,



COCTAaBE, MOJIYYEHUH U 0€30I1aCHOM HCIMOJIb30BAaHUH BAXXKHEHIINX HEOPraHUYECKUX
BELIECTB B OBITY M IPAKTUYECKOM EATEIBHOCTH YEI0BEKa,

c(OPMUPOBAHHOCTh YMEHHMM BBIABIATH XapaKTEpHbIE MPU3HAKU IOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHSITUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

c(OPMUPOBAHHOCTh YMEHHUM HCIOJIb30BATh XUMHUYECKYH0 CHUMBOJIUKY JUIS
cocTaBiIeHUs (OpMyJl BEUIECTB M  YPaBHEHMM XUMHUYECKHUX  pEaKLUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBnanbHbie Ha3BaHUs OTACIBHBIX
HEOPraHWYECKHUX BEUIECTB (yrapHblid Tra3, YIJIEKMCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(hOpPMUPOBAHHOCTh YMEHHM OMPEENIATh BAJIEHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHSX PA3JIMYHOIO COCTaBa, BUJ XHMHUYECKOU
CBSA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIlecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJUIMUECKast), XapaKTep Cpelbl B BOJHBIX pacTBOPax HEOPraHUYECKHUX
COCIUHECHUM;

c(OpPMHUPOBAHHOCTb yMEHUI yCTaHaBJIUBAaTh IPUHALIIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEneIEHHOMY KJaccCy/TpyIne
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAIbl M HEMETAJLJIbl, OKCU/bl, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUABI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI paCKpbIBATh CMBICH EPUOANYECKOTO 3aKoHa /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BATh BJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB llepuonnueckoit cucTeMsl
xumudeckux snemeHToB JI. M. MenneneeBa, MCHONb3ysA MOHATHA «S-, P-, d-
AJIEKTPOHHBIE OPOUTAINY, «IHEPTETUYECKUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH
VU3MEHEHUS! CBOMCTB XMMHYECKUX JJEMEHTOB M MX COCJUHEHUH IO MEpUONaM U
rpynmam [lepuoandeckoi cuctemesl XuMuyeckux 3jeMeHToB /1. 1. Menneneena;

c(hOpPMHPOBAHHOCTh YMEHUW  XapakTepu30BaTh (OMUCHIBaTH) oOOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3jIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKON CBA3M MEXKIYy HEOPraHUYECKUMHU
BEILECTBAMH C [TOMOILBI0 YPABHEHHI COOTBETCTBYIOLIUX XUMHUYECKUX PEAKLIAN;

c(OpMHUPOBAHHOCTh YMEHMS KIACCU(DHUIMPOBATH XUMUYECKUE PEAKIHUH T10
pa3IuYHBIM TpPU3HAKAM (YUCIY M COCTaBy pEarupyrollux BEIIECTB, TEIJIOBOMY
ahdexTy peakimu, U3MEHEHHIO CTEMEHEW OKHUCJICHHUS 3JIEMEHTOB, OOpaTUMOCTU
peaKiMK, YYaCTHIO KaTaau3aTropa);

c(OPMHUPOBAHHOCTh YMEHHI COCTaBISATh YPABHEHHS PEAKIMIl pa3IMYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLINU UAYT 10 KOHIIA;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOJAUTH PEAKLIMH, MOATBEPKIAIOLIIE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH



ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMM pacCKphIBaTh CYHIHOCTb OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOU
peakiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctust (mpunuui Jle [latense);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPH30BaTh XUMHUYECKHE MPOIIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke CPOPMHUPOBAHHOCTH MPEACTABICHUNA 00 OOMMX HAyYHBIX MPUHIUAMAX WU
HKOJIOTUYECKUX MTPOoOIeMax XMMUYECKOT0 TPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHUHN MPOBOJIUTH BBIYUCICHHUS C HCIIOJH30BAHUEM
MIOHSTHUS «MACcCOBasi JI0JIs BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHH Ta30B MPU
XUMUYECKUX PEaKIMsIX, MacChl BEIIECTBA WIM 00bEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIUX B PEaKlUU
BEIIIECTB, TEIJIOBOro 3¢(deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHM COOIOAATH MPaBUJIA TIOJIb30BAHUS XUMUUECKOU
NOCYJIOM U JTabopaTOpHBIM OOOpYJOBaHWEM, a TakKe IpaBuia OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKLMSIMHU IO BBINOJHEHUIO JT1a0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUW IUIAHUPOBATH U BBINOJHATh XUMHUYECKUI
AKCHEPUMEHT (pa3sioKEHUE MEePOKCHAa BOJAOPOJa B MPUCYTCTBUU KaTaauzaTopa,
ONpEJENeHHe Cpeapl pPacTBOPOB BEIIECTB C TMOMOUIBIO  YHUBEPCAIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKIluu,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cyibdaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad MO
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
ypaBHEHUM COOTBETCTBYIOIINX PEAKINi U POPMYIUPOBATH BHIBOIbI HA OCHOBE ATUX
pE3YIBTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAJIU3UPOBATh XUMUUYECKYIO
uH(pOpMaIMIO, MOJy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpPMHUPOBAHHOCTh ~ YMEHHMH  COOJIIOJaTh  MpaBUja  IKOJOTUUYECKHU
1eecoo0pa3HOro TOBEICHUS B OBITY W TPYJOBOM JACSATEILHOCTH B LEJAX
COXpPAHEHMSI CBOETO 3/I0POBBbS M OKPYXKAIOIICH MPUPOIHON Cpelbl, OCO3HABATH
OMacCHOCTh BO3JEHUCTBHS HA )KMBBIE OPTAaHU3MbI ONPEICTIEHHBIX BEIIECTB, IOHUMAs
cvbeicnt mokazarens [IJIK, mosSCHATP Ha mTpuMepax CHocOObl yMEHBIICHUS W
MpEAOTBPAIICHUS UX BPETHOTO BO3JAECHCTBHS HA OPTaHU3M YEJIOBEKA;



JUTsE 00YYaIONUXCs ¢ OTPAaHUYCHHBIMA BO3MOKHOCTSIMHU 3I0POBBSI: YMEHHE
NPUMEHATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMHUYECKUX SIBJICHUM;

JUISL  CIIENbIX W CIa0OBUIALIMX OOYYaIOIIMXCS: YMEHHE MCIO0JIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m Konrpouabsneie IIpakTuuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTshI pecypenI
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Wroro mo pazneny 3
Pazpnen 2. Yraesomnopoabst
2.1 [IpenenbHbIE YTI€BOIOPOABI — AKAHbI 2
59 HenpenenbHble yriieBOAOPOIbI: AJIKEHBI, 6 1
AJIKaJMEHbI, ATTKUHBI
2.3 ApomaTu4eckue yriaeBoA0pOIbl 2
54 [TprposHbIE HCTOYHUKH YTIEBOLOPOIOB U 3 1
uX nepepadoTka
Hroro no paszneny 13
Pasznen 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHUust
3.1 Cnuptsl. @enon 3
3. Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxHble 3¢upsl
3.3 YrieBomsl 3 2




Uroro no pazneny

Pasznen 4. A3oTconepkaiye opraHudecKkue coeIuHeHus

13

4.1 AMUHBI. AMUHOKHUCIOTHL. benkn 3
Hroro no pazaeny 3
Paspgen 5. BeicOKOMOJIEKY IS pHbIE COCAUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Uroro mo pazneny 13
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 MeTais 6
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHHICCKUX )
' BEILIECTB
Hroro no paszneny 17
Paznen 3. Xumus 4 :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
N KounuectBo yacos Jlata DJIEKTPOHHbBIE
w/n Tema ypoka KonTpoabuble IlIpakTuyeckue wiyenus nudposbIe
padoThbI padoTbI o0pa3oBaTte/ibHbIE
pecypcsl
1 [IpenMer oprannyeckoil XuMuu, e€
BO3HMKHOBEHHE, PA3BUTHE U 3HAUCHUE
2 Teopust cTpoeHUsI OPraHUYECKUX COCTUHEHUI
A. M. bytiepoBa, €€ OCHOBHbIE MTOJIOKEHUS
[IpencraBienue o kinaccuduxau
3 opraHmyeckux Bemects. Homenkiarypa
(cucremaTHyeckasi) U TpUBHAJIbHbIC HA3BAHUS
OPraHUYEeCKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUYECKHIM
pAa
5 MertaH 1 3TaH — MPOCTEUIINE TPEACTABUTENH
AJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA
7 OTWIIEH U IPONUJIEH — MPOCTEHIINe
IIPEICTABUTENH AJIKEHOB
8 [TpakTrueckast paborta Ne 1. <jHOJ'Iy‘IeHI/Ie 1
ATUJIEHA U U3YUYEHHUE €r0 CBOMCTBY
Anxanuensl. byraguen-1,3 u meTunOyraaneH-
9 1,3. TlomydeHue CHHTETUIECKOTO KaydyKa U
PE3UHBI
AJIKUHBI: COCTaB M OCOOEHHOCTU CTPOEHHUS,
10 TOMOJIOTHUECKUHN psil. AUETHIIEH —
MPOCTEUIINNA TPEACTABUTEND AIIKHHOB
11 Brpluncnenus 1o ypaBHEHUIO XUMUYECKOU

peaKkIuu




Apenbl: 0eH3011 ¥ TOIyoJl. TOKCHYHOCTh

12
apeHoB

13 ['eHeTHuecKas CBS3b YIIEBOJOPOIOB,
MIPUHAJICKANINX K Pa3IHYHBIM KJIacCcaM
[IpupoaHble ICTOYHHUKH YTIIEBOAOPOIOB:

14 MIPUPOIHBIN ra3 U MOMYTHBIC He(TSIHBIC Ta3kbl,
He(Th U MPOIYKTHI &€ mepepaboTKu
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

15 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTIHBIE Ta3bl,
He(Th ¥ MPOIYKTHI &€ TiepepaboTKu

16 KoHnTponpHas padora mo pasaeny
«YTIIEBOIOPOJIBI»

17 [IpenenpHBIC 0THOATOMHBIC CITUPTHI: METAHOI
1 3TaHoj1. BomoponHas cBsi3b

18 MHOroaToMHBIE€ CITUPTHI: ITUICHTITUKONb U
TJIALICPUH

19 ®deHom: CTPOCHHE MOJEKYIIBI, buznveckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpaeruzpl: opMaIbAETUI U alleTAIbICTH]I.
AnieToH

21 OIHOOCHOBHEIE TIpEIeITbHBIC KapOOHOBEIC
KHUCITIOTHI: MypaBbHHAs M YKCYCHASI

29 IIpakTHueckas pa6u()Ta Ne 2. «CsoiicTBa
pacTBopa YKCYCHOW KHCIIOTBI»

23 CreaprHOBas U OJIEUHOBASI KMUCIIOTHI, KaK
MIPEJICTAaBUTEIIN BBICIINX KapOOHOBBIX KHCIIOT

24 Mpiia Kak COIH BHICIINX KapOOHOBBIX KUCIIOT,
UX MOIOIIee JIEHCTBUE
CrnosxxHble 3(hUpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIHN3 CIOKHBIX

3¢upoB




26

27

28

JKupsl: Tunponns, NpUMeHEeHuE,
Ouosiornyeckas posb KHPOB
VYriaeBozbl: cOCTaB, KiaaccuuKaus.
Baxueiimme npeacraBuTenu: TiI0K03a,
bpykTO3a, caxapo3a

Kpaxman 1 nesuirono3a Kak IpupoaHbIe
IIOJIMMEPHI

29

30

31

KoHnTponpHas pabora mo pasaeny
«Kucnopoacoaepkariye opraHn4eckue
coeauHeHus»/ Beepoccuiickast mpoBepouHas
pabora

OO11ast XapakTepUCTHKA a30TCOAEPIKALINX
OpraHuvecKux coenuHennii / Becepoccuiickas
npoBepoyHas padoTa

AMMHBI: METHJIAMHAH U aHWJIHH

32

33

AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbIE
OpraHUYecKHe COeIMHEHUs, UX OHOIornyecKoe
3HadeHue. [lentuabl. benkn kak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMUSI

OcHOBHBIE OHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX CO€MHEHUN

34

OcHOBHBIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
IInacTmaccel, KaydyKH, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 371EMEHT. ATOM. DJIEKTPOHHAS
KOH(HUTypamnus aTOMOB

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

ara
U3ydeHus

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTesibHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHUYECKUX d1emeHToB 1. 1.
MeneneeBa, UX CBsI3b C COBPEMEHHOM TEOpUEH
CTPOCHMSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMHUYECKHX BJIEMEHTOB M UX COSIMHEHHUH 110
rpymmaM v nepuojaam. 3HaueHue
MEPUOINYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB J[.J. MeHaeneeBa B
pPa3BUTHH HAYKH

Crtpoenue BemiecTBa. XUMHUYECKast CBS3b, €€
BU/JIbI; MEXaHU3MbI 00pa30BaHUsl KOBAJICHTHOM
cBs13u. BomopoaHas cBsizb

BaneHTHOCTB. DNEKTPOOTPULIATETLHOCTD.
Crenenb okucieHus. Bemectsa MOJIEKyISIpHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHHUS

[lonsiTue o nucnepcHbIx cucremax. cTuHHbBIE U
KOJUIOM/IHbIE pacTBOpbl. MaccoBast 1ost
BEILIECTBA B pacTBOPE

Knaccudukanus 1 HoMeHKIaTypa
HEOpPraHWYEeCKUX coeMHeHni. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JIUYHBIX
KJIaCCOB




Krnaccudukanus XuMHYECKUX PEeaKIuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH
COXpaHEHUs U MPEBPAILECHHS SHEPTUU IIPU
XUMHUYECKUX PEAKIUAX

10

11

Ckopoctb peakuuu. OOpaTUMbIE pEeaKIiH.
XUMHYecKoe paBHOBECHE

[IpakTuueckas padora Ne 1. «BiausiHue
pa3nuYHBIX ()aKTOPOB HA CKOPOCTh XUMUYECKOU
peaKum»

DIIEKTpOJIMTHYECKas Aucconuanus. [lonsarue o
BOJIOpOAHOM moka3zarene (PH) pactopa.
Peakiuu nonHoro oomeHa. I'maponu3
OpraHUYECKUX U HEOPTraHUYECKUX BEIIECTB

12

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIE PEAKIINH.
[TonsiTHE 00 AMEKTPOIM3€E PACIIaBOB U
pacTBOpPOB COJIEH

13

KonTponbHas pabota no pazaeny
«Teopernueckre OCHOBBI XUMHUU»

14

15

Merauisl, ux nonoxexnue B [lepuoanueckoi
crcTeMe XUMHUYECKUX eMeHToB /]. 1.
MeHieneeBa 1 0COOEHHOCTH CTPOSHUS aTOMOB.
OO6mue dpuznyecKkrue CBOMCTBa METAILIOB

CrnnaBel METaJIIOB. DJIEKTPOXUMUYECKUH PAJT
HaIpsHKEHUH METaJUIOB

16

XuMHUyecKkre CBOMCTBA BaKHEUIIINX METAaJIIIOB
(HaTpuil, Kanui, KanbIHii, MATHUA, AJTFOMUHH )
U UX COeIUHEHUN

17

XHWMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COCIMHEHU I

18

XUMU4YecKre CBOMCTBA IIUHKA, JKelle3a U UX
COCIMHEHUN




19

[TpakTuyeckas padora Ne 2. "Perienue
HKCHEPUMEHTAIbHBIX 33/a4 110 TEME
«Metamaen"

20

Hewmeramnbl, ux nonoxenue B [lepuonnueckon
CHCTEME XMMHUYECKHUX dnemMeHToB /. 1.
MenpeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB

21

DuU3NYECKUE CBOMCTBA HEMETAILJIOB.
AnoTponus HeMETaJUIOB (Ha pUMepe
KHCIIOpOJIa, cephl, (hocdopa u yrieposa)

22

23

XHWMHMYECKUE CBOMCTBA TAJIOI€HOB, CEPhI U UX
COETUHEHUN

XHWMHYECKHE CBOMCTBA a30Ta, pocdopa U ux
COE€IUHEHUN

24

XHUMHUYECKHUE CBOICTBA yriepoaa, KpEMHUS U UX
COE€IUHEHUN

25

26

[IpumeHeHne BaX)HEUIINX HEMETAIIOB U UX
COCTMHCHUN

O06001IeHrEe ¥ cCUCTEMATH3alMs 3HAHUH 110 TEME
«Hewmertamibiy. BerauciaeHus mo ypaBHCHUSIM
XUMHAYECKHX PEAKIIUi U TEPMOXUMHUYECKHUE
pacyEThI

27

[IpakTnueckas padora Ne 3. «Pemienue
HKCHEPUMEHTAIbHBIX 33/1a4 110 TeMe
"Hemerassl"»

28

29

30

KonTponbHas pabota no temam «MeTtauib» u
«Hemerannb»

HeOpFaHquCKHe 1 OPraHuv4CeCKHUEC KUCIIOTHI.
Heoprannueckue u opraHMueCcKue OCHOBAHUS
AM(poTepHbIE HEOPraHUYECKHE U OPraHUYECKUe

COCIUHCHUA. I'enermueckas cBsI3b
HCOPraHNYCCKUX U OPraHNYCCKUX BCILICCTB




Poib xuMuH B 00€CIIEYEHUH SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHUU MEIUIIMHBI
[IpencraBnenus 00 0OIMX HAYYHBIX MPUHITUIIAX
32 | TPOMBIIIUICHHOTO MOJTYYeHHUs BaXKHEUIITNX 1
BEIIECTB
33 | YenmoBek B MUpE BEIIECTB M MaTEPUAIIOB 1
34  Xumus U 3I0pPOBBE YEIOBEKa 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
NpoBepsieMOro
pe3yJbTara

1

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJILHOM NPOrPaMMBbI CpeIHero 001ero o0pazoBaHus

TeopeTnueckrne OCHOBbI OPraHU4YECKOW XUMHUH

11

ChopmupoBaHHOCTE  MPEICTABICHHIA 0  XHMHUYECKOM  COCTaBJISIOLICH
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, POJIM XUMHUH B TO3HAHUU SBJICHUN MPUPOIBL,
B (opMHpOBaHMHM MBIIUICHUS W KYJIbTYpPhl JIMYHOCTH, €€ (YHKIMOHAIBHON
IrPaMOTHOCTH, HEOOXOAUMOM ISl pelIeHUs] MPAKTUUYECKUX 3a]a4 U IKOJIOTUYECKU
000CHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO M IPUPOTHON Cpesie

1.2

1.3

1.4

1.5

Bnanenue CHUCTEMOU XUMHUYECKUX 3HAHHUH, KOTOpas BKJIIOYACT:
OCHOBOIOJIararoiue noHATHs (MOoJeKyia, BAICHTHOCTD, 3JEKTPOOTPUIIATEIEHOCTD,
CTENEeHb OKUCIICHHS, XUMUYECKas CBS3b, MOJIb, MOJISIPHASI MACCa, MOJISIPHBIN 00BEM,
yIJIEPOAHBIN cKeneT, (PyHKIMOHANbHAS TPYIMa, paaudKall, U30MEpHUsi, U30MEpHI,
FOMOJIOTUYECKUH Psiji, TOMOJIOTH, YTJIEBOJOPOAbI, KUCIOPOA- U a30TCOAECPKAIINE
COCMHEHMS, OMOJOTMYECKH AaKTHUBHBIE BellecTBa (YIJIEBOIBI, XUPBI, OCNKH),
MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIC COCIUHEHUS);
TEOPUH U 3aKOHBI (TCOPUS XUMHUUYECKOTO CTPOCHHsS OpraHudeckux BemecTtB A.M.
BytiiepoBa), 3aKOHOMEPHOCTH, CUMBOJIWYCCKUH S3BIK XUMUH, (HAaKTOJIOTHUECKUE
CBEICHHUSI O CBOWMCTBAax, COCTaBe, IMOJYYEHHH M O€30MaCHOM HCIOJIb30BAHUU
BOKHEHIIINX HEOPTaHUYCCKUX W OPTaHMYECKUX BEIIECTB B OBITY U MPAKTHYCCKON
JIeSITEILHOCTH YEJIOBEKa

ChopmupoBaHHOCTh yMEHUN BBISBIATH XapaKTEpHbIE MPU3HAKH TOHSITUH,
YCTaHABIIMBATh WX B3aUMOCBSI3b, MCIOJIb30BAaTh COOTBETCTBYIOIINE TOHATHS TPU
OMMCAHUU COCTaBa, CTPOCHUS U MPEBPALLEHUA OPraHUYECKUX COETMHEHUI

C(OPMHPOBAHHOCTh YMEHUH HCIOJB30BaTh XUMHMUYECKYIO CHUMBOJHUKY JUIs
COCTaBJICHUSI MOJEKYJISPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpPAIEHHOMN)
¢dbopMyn OpraHMYeCKHX BEIIECTB M YpPaBHEHUH XMMHYECKHX  PEaKIHi,
M3TOTaBIMBATh MOJIEIN MOJIEKYJ OPraHMYEeCKHUX BELIECTB JUISl WILTIOCTPALIMM HX
XUMHUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS

ChopmupoBaHHOCTE YMEHHM yCTaHABIMBATh NPHHAUICKHOCTh HM3YUCHHBIX
OpPraHMYECKUX BEIIECTB MO WX COCTaBYy M CTPOCHHIO K OMpPENEIEHHOMY KIIaccy
(rpymnme) coenuHeHUH (YTriIeBOIOPOABI, KUCIOPO U a30TCOACPKAIINE COSTUHEHUS,
BBICOKOMOJIEKYJISIPHBIE COEMHEHHUS), 1aBaTh UM Ha3BaHUS MO CHCTEMaTHYECKOU
nomenkiarype (IUPAC)

1.5

1.6

CpopMUpPOBAaHHOCT, YMEHHUS OMNPEACNSITh BHJIBI XUMHUYECKOHW CBSI3U B
OpPraHMYECKUX COSAMHEHUSX (OJMHAPHBIC U KPATHBIE)

ChopmupoBaHHOCTE YMEHUS TMPUMEHSTH: TMOJIOKEHUS TEOPUH  CTPOCHHS
opranndeckux BemiecTB A.M. ByTtiepoBa st 00bSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHMS; 3aKOH COXPAHEHHUSI MACChI BEILIECTB
VYrneBonopoasl. Kucnmoponconepxkamiue W a30TCOAEpXKAIlME OpPraHUYECKUe
coeMHEHUS. BBICOKOMOJIEKYIISIPHBIE COCTMHEHUSI

2.1

ChopMUpPOBAaHHOCT YMEHHI TMPUBOIUTH TPHUBUAIBHBIE HAa3BAaHUS OTACIBHBIX
OpraHUYECKUX BEIIECTB (3TUJIEH, TPOMUIIEH, alleTHIIEH, STHUJICHTJIUKOJIb, TJIULIEPUH,
dbenon, hopManbaeru, aneTaabIeri, MypaBbHHAs KHUCIIOTa, YKCYCHAs KHUCJIOTA,




2.2

OJICMHOBAsl KHUCJIOTa, CTEAPUHOBAs KHUCIIOTa, TIIOKO3a, (pyKTO3a, Kpaxmai,
1IEJUTF0JI03a, TIUITUH )

ChopMHUpOBaHHOCTh YMEHHI XapaKTEePH30BaTh COCTaB, CTPOCHHUE, (PU3NICCKUEC U
XUMHYECKHE CBOWCTBA TUIUYHBIX IMPEICTABUTENCH PA3MYHBIX  KJIACCOB
OpraHWYECKUX BEIIECTB (METaH, 3TaH, STUJICH, PONUJICH, alleTUJIeH, OyTraauen-1,3,
MeTwioyTaaueH-1,3, 6eH3011, METaHOJI, 3TaHOJI, STUJICHIIINKOIIb, TIUICPUH, (DEHOT,
alleTalIbJCTU/l, MypaBbUHAS U YKCYCHAsI KUCJIOTBI, TJIFOK03a, KpaxMaJl, [eJUTF0I03a,
aMUHOYKCYCHasl KUCJIOTa)

2.3

2.4

3.1

3.2

ChopMUpOBaHHOCTh YMEHHUS HJUIIOCTPUPOBATH TE€HETUYECKYIO CBSI3b MEXAY
TUNWYHBIMA TIPEJCTABUTEISIMU PA3JIUYHBIX KJIACCOB OPraHMYECKHUX BEIECTB
YPaBHEHHSMHU COOTBETCTBYIOIIMX XUMHUYECKHUX pPEAKIUH C MCIOJIb30BaHUEM
CTPYKTYPHBIX (popMy

ChopMHPOBAaHHOCTh yYMEHHSI XapaKTEpU30BAaTh HCTOYHHUKH YIIIEBOAOPOIHOTO
CBIpbs (He(Th, MPUPOIHBIN Ta3, YTOJb), CIOCOOBI UX MepepaboTKH U MPAKTHUECKOE
IpUMEHEHHE POYKTOB IlepepaboTKu

XUMHUS U KU3HB. PacuéTtrl

CpopMUpOBaHHOCTH YMEHHI BJIaJE€Th CUCTEMOW 3HAHHI 00 OCHOBHBIX METOJaX
HAyYHOTO TIO3HAHUA, HCIOJB3YEMbIX B XUMHUHM MPU H3YYEHUU BEIIECTB U
XUMHUYCCKHX SIBIICHUH (HAOIIOICHUE, H3MEPEHUE, IKCIICPUMEHT, MOJICTTHPOBAHUE),
UCIIOJIb30BAaTh CHCTEMHbIE XUMHYECKHE 3HaHUS MJs TMPUHATUS pEHICHUd B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSA3aHHBIX C BEIIECTBAMH M HUX
MIPUMEHEHHEM

ChopmupoBaHHOCTh yMEHUN COONIOAATh TMpaBUiia IOJB3OBAHUS XUMHUYECKOH
nocynoii M 1abopaTOpHBIM O0OpYIOBaHHEM, a TaKXKe MpaBWiIa OOpaIIeHUs ¢
BELIECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMH IO BBITOJHEHUIO J1a00OPaTOPHBIX
XUMHYECKHUX OITBITOB

3.3

3.4

ChopmupoBaHHOCTH yMEHHUH IUIAHUPOBaTb U BBINOJHATH  XUMHUYECKHUI
HKCHEPUMEHT (TPEBpaIeHUs] OPraHMUECKUX BEIECTB IIPH HarpeBaHHUM, MOJIyuYeHHUE
JTUJIEHA U U3Y4YEHHE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIUN OPTAHUYECKUX BEILECTB,
JieHaTypanus OeJIKOB PU HarpeBaHHUM, [IBETHbIE PEAKIIUU OEJIKOB) B COOTBETCTBUU
C IpaBWIaMU TEXHUKM O€30MacHOCTH MpH OOpallleHUH C BeUIeCTBAaMH U
1a00paTOpHBIM ~ 000PYAOBAaHUEM; MPEJICTABIATh PE3YJbTaThl XHMHYECKOTO
JKCIIepUMeHTa B (OpMe 3aluCH YpaBHEHUH COOTBETCTBYIOIIMX pEakuud u
(GbopMyIMpOBAThH BBIBO/IBI HA OCHOBE ITHX PE3yJIbTaTOB

ChopMupoBaHHOCTb ~YMEHMH TMPOBOAUTH  BBIYUCICHHMS 10 XHMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOIO BELIECTBA WM MPOIYKTa
PEeaKIMU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJTHOTO U3 MCXOJHBIX BEILIECTB
WM NTPOJTYKTOB PEAKIUN)

3.5

3.6

ChopMUpOBaHHOCTb ~ YMEHUH  KPUTHYECKH  aHAJIM3UPOBATh  XUMHUYECKYIO
nH(pOpMaLIMIO, TOJYyYaeMyl0 W3 pa3HbIX HCTOYHHKOB (CpelcTBa MaccOBOM
uHpopmanuu, cetb IHTEpHET U JpyTrue)

CdhopMupoBaHHOCTD YMEHU# co0uo1aTh npaBuia HKOJIOTHUECKU
1enecoo0pa3Horo MOBEACHHUA B OBITY W TPYJOBOW JEATEIBHOCTH B LENSIX
COXpaHEHMs CBOETO 370POBbS M OKpPYKAIOUIEW MPUPOAHOM Cpeabl, OCO3HABATh
OIIaCHOCTH BOS}IGﬁCTBI/IH Ha J>XHBBIC OPraHHU3MbI OHpeHeHéHHBIX OpTraHU4YCCKUX
BElIeCTB, TNoOHUMass cwmbicn nokazatens IIJIK (mpenensHo — nmomycTUMOid
KOHIIEHTpAllMu), TOSICHATh HAa IpUMEpax  CHOCOObl  YMEHBUICHHS U
MPEJOTBPALCHHUS UX BPEIHOTO BO3JACHUCTBUS HA OPraHU3M YeIOBeKa




11 KIIACC

Koxa
NMPOBEPAEMOro
pe3yJibTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM NPOrPaMMBbI CpeIHero 001ero o0pazoBaHus

1

TeopeTndyeckre OCHOBbI XUMUU

11

1.2

1.3

1.4

1.5

Biranenue cucremoil XUMHUYECKUX 3HAHUM, KOTOpask BKIIFOYAET: OCHOBOITOJIATAFOIINE
HOHSTUS (XUMHYECKHI SJIEMEHT, aToM, JJIEKTPOHHAas 00oyiouka atoma, S-, p-, O-
3JIEKTPOHHBIE opOuTanu aTOMOB, VIOH, MOJIEKYJIA, BAJICHTHOCTb,
ANEKTPOOTPHULATEILHOCTb, CTETIEHb OKUCIICHUS, XUMUYECKAs CBSA3b, MOJIb, MOJISIPHAS
Macca, MOJISIpHBIN 00BEM, KpUCTAIIMYECKAs! PEIIETKA, TUITI XUMHUYECKUX PEAKIHi
(OKHCIUTENBHO-BOCCTAHOBUTENbHBIE, 3K30- U SHJO0TEPMUYECKHE, PEAKIIM HOHHOTO
oOMeHa),  pacTBOp,  JJIEKTPOJIUTBL,  HEIJICKTPOIMUTHI,  AJIEKTPOJIUTHUYECKAS
JUCCOLMAIMs, OKHUCIIUTENb, BOCCTAHOBHUTENb, CKOPOCTh XMMHMYECKOM pEaKLMH,
XUMHUYECKOE pABHOBECHE); TEOPUM M 3aKOHBI (TEOpHsI DIIEKTPOIUTHUUYECKOU
nucconmanuu, llepuomnuecknii 3akoH J[.M. MeHueneeBa, 3aKOH COXPaHECHUS
MaccChl), 3aKOHOMEPHOCTH, CHUMBOJIMYCCKHI SI3BIK XUMHUH, (PAKTOIOTHYCCKHEC
CBEICHUS O CBOMCTBAaX, COCTaBe, MMONYyYECHHMH U OE30MacCHOM HCHOIb30BAHUU
BOKHEHIIMX HEOPraHMYECKHX BEIIECTB B OBITY M MPAKTUYECKOW AESITEIHHOCTU
YeJI0BEKa

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIATh XAPAKTCPHBIC IMPHU3HAKKW WM B3aUMOCBA3b
HN3YUYCHHBIX HOHSITI/IfI, MNPUMCHATH COOTBCTCTBYIOIIUMC IIOHATHA IPHU ONHWCAHHUU
CTPOCHUA U CBOMCTB HCOPraHNYCCKUX BCIICCTB U HUX npeBpameHHﬁ; BBISIBJIAATH
B3aMMOCBSI3b XHMHYCCKMX 3HAHUM C MOHATHSAMH U MNpEaACTaBICHUAMU OPYIrux
CCTCCTBCHHOHAYYHbIX IIPCAMCTOB

Branenve OCHOBHBIMH METOJaMU HAYYHOTO IMO3HAHMS BEIIECTB M XUMHUYECKUX
sBJIeHUH (HaOII0AeHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJICIINPOBAHUE)

CchopMupoBaHHOCTb yMEHHUI ONpeAessATh BAJIEHTHOCTb M CTENEHb OKHUCJICHUS
XUMHUYECKHUX DJIEMEHTOB B COCIMHEHHUSX PA3jIU4YHOIO COCTaBa, BHUJ XUMHUYECKON
CBsI3M (KOBaJICHTHAsl, NOHHAsI, METaJNIN4YecKasi, BOJOPOJIHAsl) B COCINHEHUAX, TUII
KPUCTAIJINYECKON PpEHIETKH KOHKPETHOr'O BellecTBa (aToOMHasl, MOJEKYJspHas,
MOHHAsl, METAJJIMYECKast)

ChopmupoBaHHOCTh YMEHUH OMpPENENSITh XapaKTep Cpeabl B BOJHBIX PAaCTBOpPaxX
HEOPraHWYECKUX COCTMHEHUN

1.6

1.7

1.8

1.9

ChopMUpPOBAaHHOCTh yMEHHUSI KIACCU(DHUIIUPOBATh XHUMHYECKHE PEAKIHUH T10
pPa3IMYHBIM TMpH3HAKaM (YHCIy M COCTaBy pEarupymoolluX BELIECTB, TETIIOBOMY
ahdexTy peaknuu, U3MEHEHUIO CTETIEHEW OKHUCIICHHS JJIEMEHTOB, 0OpaTUMOCTH
pEaKInu, y9acTUIO KaTalnu3aTropa)

ChopmupoBaHHOCTH YMEHUN COCTaBIATh YPaBHEHUS PEaKIUN Pa3IUYHBIX THIIOB,
MOJIHBIE M COKpAIIEHHBIE YpaBHEHUS pEaKIUii HMOHHOTO OOMEHa, YYUTHIBas
YCJIOBUS, IIPU KOTOPBIX 3TH PEaKLIMU UAYT 10 KOHIIA

ChopmupoBaHHOCTE ~ yMEHHMI  MPOBOAUTH  PEAKIHMH,  IOATBEPIKIAOIINE
Ka4eCTBEHHBIN COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, PACMO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PAaCTBOpPaX HEOPTaHUYECKUX
BEILIECTB

CdopmupoBaHHOCTH YMEHHI pacKkpbIBaTh CYLIHOCTh OKHCIIUTEIIHLHO-
BOCCTAHOBUTEIBHBIX PEAKII TTOCPEICTBOM COCTABJICHUS AJIEKTPOHHOTO OanaHca
JTUX pPEaKLUi




1.10

1.11

ChopmupoBaHHOCTE YMEHHII OOBSCHSATH 3aBHUCHMOCTH CKOPOCTH XHMHYECKOMN
peaKkiuu oT pa3IuYHbIX PaKTOPOB

ChopMHUpPOBAaHHOCT, YMEHUH OOBSCHATH XapaKTEP CMEIICHHS XHUMHYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT BHeIHero Bo3jaeictBust (nmpuniun Jle [llarense)

OO01mmas u HeopraHu4YecKasi XUMUS

2.1

CdopmupoBaHHOCTh YMEHUN pacKpbiBaTh cMbich [lepuoamueckoro 3akona J[.W.
MenzeneeBa U JEMOHCTPUPOBATH €T0 CUCTEMATHU3UPYIOLIYIO0, OOBICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUU

2.2

2.3

2.4

ChopMupoBaHHOCTE YMEHHM XapaKTepU30BaTh AIEKTPOHHOE CTPOSHUE ATOMOB
XUMUYECKHUX 3JIeMeHTOB 1—4 mepuonoB I[lepuoamdeckoil cHCTEMBbl XHMHYECKHX
anemenToB J[.M. MenneneeBa, WCIONb3ys MOHATUS «S-, P-, O-2JIEKTPOHHBIC
opOHUTaINY, «IHEPTETHUYECCKUE YPOBHU», OOBACHATh 3aKOHOMEPHOCTH M3MEHCHHSI
CBOMCTB XMMHYECKHUX JJIEMEHTOB M MX COCAMHEHUH MO IMEepuoAaM M TpyIiam
[Tepuoauueckoit cucrembl xumuieckux 3aeMenToB .M. Menaeneesa

CpopMUpPOBAaHHOCTh YMEHUN XapaKTEPU30BaATh (OMUCHIBATH) OOIIME XUMHUUYECKHE
CBOMCTBAa HEOPraHMYECKHUX BEIIECTB PA3MUYHBIX KIJACCOB, IOJTBEPKIATh
CYILIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXAY HEOPTraHWYECKUMH BEIIECTBAMHU C
MTOMOIIbIO YPAaBHEHUHN COOTBETCTBYIOIIUX XUMHUYECKHUX PEAKIIHIA

ChopmupoBaHHOCTh YMEHHI yCTaHABIMBATh MPUHAIJICKHOCTh HEOPTaHHMUECKUX
BEIIECTB 10 MX COCTaBY K OINpPeNeIEHHOMY KIlaccy (TpyIIe) COeAMHCHHM (TIPOCThIE
BEICCTBA — METAJLIbl U HEMETAJUIbI, OKCH/IbI, OCHOBAHUs, KUCIOThI, aM()OTEPHBIC
TUAPOKCH]IBI, COJIH)

2.5

ChopMHpOBaHHOCTh YMEHUN MCHOJIb30BaTh XUMHYECKYIO CHUMBOJIUKY JUIS
cocTaBieHUst (OpMyNn  BEWIECTB M  YPaBHEHUH  XMMHUYECKMX  PpEaKIMi,
cucremarndeckyto HomeHkinatypy (IJUPAC) u tpuBnanbHble Ha3BaHUS OTACIBHBIX
HEOPraHMYeCKUX BeIleCTB (yrapHblii ra3, yrjieKUCHbld ra3, amMMHuak, raméHas
U3BECTb, HETallIEHas! U3BECTh, IUTHEBAS COJIa, TUPUT U JIPYTHE)

2.6

2.7

CdopmupoBaHHOCTh YMEHHI XapakTepHU30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE
CBOMCTBA HEOPraHMYECKHX BEIECTB pA3IMYHBIX KJIACCOB, IOATBEP)KIATh
CYLIECTBOBAaHME T'€HETUYECKOM CBSI3U MEXKIy HEOPraHMYECKHMHU BEIIECTBAMU C
IIOMOUIBIO0 YPABHEHUI COOTBETCTBYIOIUX XUMHUYECKUX PEAKIINN

ChopMupOBaHHOCTh ~ yMEHHUI  IUIAHUPOBAaTb W BBIIOJHATH  XUMHYECKUMH
9KCHEPUMEHT (pa3jokKeHHEe MEePOKCHUIA BOAOPOAA B NPUCYTCTBUU KaTalu3aTopa,
ONIPEACIIEHUE CpeNbl pacTBOPOB BELIECTB C IOMOLIbI0 YHUBEPCAIBHOTO
WHMKATOpa, BIUSHUE Pa3IMUHBIX (JaKTOPOB HAa CKOPOCTh XMMHUYECKOM peakluu,
peaKkMy HMOHHOTO oOMeHa, KaueCTBEHHbIE PEaKkUMU Ha cynbpaT-, KapOoHaT- U
XJIOPU-aHUOHBI, HA KaTUOH aMMOHMSI, PEIIEHUE 3KCIEPUMEHTAIBHbBIX 3a1ad I10
teMaM «Metamibsl» U «Hemeramibl») B COOTBETCTBUU C TpaBUIAMH TEXHUKH
0€30MacHOCTH MpHU OOpaleHUH C BEIECTBAMU M JIAOOPATOPHBIM 000PYI0BaHHEM;
MPE/ICTaBIATh PE3yIbTaThl XHUMHUYECKOIO OJKCIIEpUMEeHTa B (opMe 3amucu
YpaBHEHMI COOTBETCTBYIOIIMX peakuuil U (popMyaupoBaTh BBIBOJBI Ha OCHOBE
3THUX Pe3yJbTaTOB

2.8

2.9

ChopMHUpPOBAaHHOCT, YMEHHH COONIOAATh TPaBHJIa TOJH30BAHUSA XUMHUYECKOM
nocyaod u 1abopaTopHBIM O0OpPYJOBaHHMEM, a TakKe MpaBuia OOpaIIeHUus C
BEIIIECTBAMH B COOTBETCTBHUH C MHCTPYKIIUSMH IO BBITTOJIHEHHIO JTA0OPATOPHBIX
XUMHUYECKUX OTBITOB

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ XapaKTCPU30BaTb XUMHUUCCKHUEC MPOUCCCHI, JICIKAIIIUC
B OCHOBC MNPOMBINNIJICHHOI'0 IIOJYUYCHUA CepHOI\/’I KHCJIOTBI, aMMHaKa, a TaK¥Xe€




3.1

3.2

3.3

3.4

c(OpMUPOBAHHOCTh TMPEICTaBICHU 00 OOIMX HAyYHBIX TMPUHIHIAX U
9KOJIOTMYECKUX MPodIeMax XMMHUECKOr0 IPOU3BOACTBA

XuMus U Kn3Hb. PacuéTrhl

ChopMUpOBAaHHOCTH  TPEACTABICHUI 0  XHMHUYECKOU COCTaBJISIIOLLECH
€CTECTBEHHOHAYYHOW KAPTHUHBI MUPA, POJIM XUMHUH B IIO3HAHUU SIBICHUN TIPUPOIBI,
B (opMHpOBaHMM MBIIUICHUS W KYJIbTYpbl JHMYHOCTH, €€ (GYHKIHMOHAIHLHOU
TPaMOTHOCTH, HEOOXOIUMOM IIJISl pElICHHS MPAKTUYCCKUX 33]1a4 U YKOJIOTUYECKU
000CHOBAHHOT'O OTHOILIEHUS] K CBOEMY 3/I0POBBIO U MPUPOTHON Cpelie

ChopMHPOBAaHHOCT, ~ YMEHUH  KPUTHYECKH  aQHAIM3UPOBATh  XUMHYECKYIO
nHPOpPMALIMIO, TONYY4aeMyl0 M3 pa3HbIX MCTOYHHKOB (CpEICTBA MAacCCOBOM
KOMMYHUKAIINH, ceTh VIHTEepHET U apyrue)

CdhopMHpOBaHHOCTD yYMeHUit co0Ir0IaTh paBmIa IKOJIOTHYECKU
1eJ1eco00pa3HOro IMOBEACHUS B OBITY M TPYJOBOM JEATENBHOCTH B IIEIAX
COXpPaHEHUsI CBOETO 310POBbsI U OKPYXKAIOIIEH PUPOTHON CpeIbl

Oco3HaBaTh OMACHOCTb BO3IECMCTBHUS HAa JKHUBBIE OpPraHU3MbI OINpPEAEIEHHBIX

BCIICCTB, IMOHKMMAasA CMBICJI IMOKAa3aTCJIsd HI[K, IIOSACHATH Ha IIpUMEpax CII0COOBI
YMCHBIICHUA U TPCAOTBPAILICHWA X BPEAHOT'O BOBIIGfICTBPI?[ Ha OpraHu3m 4CJIOBCKa

3.5

CpopMUpOBaHHOCTH YMEHHI MPOBOAUTH BBIYUCIICHUS C UCIIOJIB30BAHUEM TTOHSATHUS
«MaccoBasi JIOJNisl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOUICHWH Ta30B IpHU
XUMUYECKUX PEAKIUAX, MACChl BEIIECTBA WJIM 00BbEMA Tra3oB IO HM3BECTHOMY
KOJMYECTBY BEIIECTBa, Macce WU 00bEMY OAHOIO M3 YYACTBYIOLIUX B PEaKIUU
BEIIECTB, TEIUIOBOrO 3¢ (eKTa peaklid Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChI
BEILIECTB, IPEBPAIICHUS U COXPAaHEHUS] SHEPTUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1

TeopeTnueckre OCHOBbI OPraHU4eCKOW XUMHUH

11

IIpenmer opraHMyYecKo XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE M 3HAYEHUE B IOJYYECHUU
HOBBIX BEIIECTB W MaTepuajioB. Teopusi CTPOCHHS OpPraHUYECKUX coenuHeHud A.M.
bytiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CtpykrypHble (GOpMyIBl OpraHMYeCKUX BemiecTB. ['oMonorus, u3omepus. XHUMHYECKas
CBSI3b B OPraHMYECKHUX COCJMHEHUSX — OJMHAPHBIE M KpaTHble CBA3U. lIpencraBienue o
KJIAaCCU(UKALUY OPTAaHUYECKUX BEIIESCTB

1.3

2.1

Homenknarypa opraHu4eckux COeIUHEHUMN (CHCTEMaTU4yecKasl) M TPUBUAJIbHBIC HAa3BaHUS
BAKHEUIIUX MPEJICTABUTEIIEH KJIACCOB OPraHUYECKUX BELIECTB

YTI1eBO0pOABI

AJKaHBl: COCTaB M CTPOCHHME, TOMOJOTMYECKM psaa. MeraH M 3TaH — mpocreliiue
MPEJICTABUTENN allKaHOB: (pU3MYECKHe M XMMHUYECKHE CBOMCTBA (pEakiuu 3aMeleHUs U
TOpPEHUs ), HAXOXAECHUE B IPUPOJIE, TOTYyUEHHE U TPUMEHEHNE

2.2

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUIN psil. DTHIEH U IPONWIEH — MPOCTEeHIIne
IPEJCTaBUTENIN AJIKEHOB: (pU3MUECKUEe M XMMUYECKHUE CBOMCTBA (peakluu IHMIAPUPOBAHUS,
raJIOT€HUPOBAHMUSL, THIPaTalluK, OKUCIICHUS U MOJIMMEPHU3aLllN ), IOJIyY€HHUE U IPUMEHEHUE

2.3

2.4

2.5

2.6

3.1

3.2

Ankanuensl: OyramgueH-1,3 u metunOyragueH-1,3: cTpoeHue, BaKHEUIINE XUMHUYECKHE
cBoiicTBa (peakius noaumepusanuu). [lonmydeHrne CMHTETHYECKOTO KayuyKa U Pe3HHbI

AJIKMHBI: COCTAaB U OCOOCHHOCTH CTPOEHHMSI, TOMOJIOTUYECKUN psifl. ALIETHIIEH — IPOCTEHIIHIA
IIPEJICTAaBUTEIb AIKUHOB: COCTaB, CTPOCHUE, PU3NUECKUE U XMMHUECKHE CBOWCTBA (peakuuu
T'HJIPUPOBAHUS, TAJIOTEHUPOBAHNUS, TUAPATALIUHU, TOPEHNUS ), TOJyYEHHUE U IPUMEHEHHE

Apenbl. benszon: cocraB, cTpoeHue, ¢GU3MUYECKHE€ M XUMHUECKHE CBOWCTBA (peakuuu
raJIOTeHUPOBAHUS U HUTPOBAHUS), MTOJIyd€HUE U MpUMeHeHue. Tolyon: cocTaB, CTPOCHHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (peakUuu TaJlOTeHUPOBAHUS M HUTPOBAHUA),
MOJIYy4CHHUEC U TMPUMCHCHHUC. ToxcHuHOCTH ApCHOB. I'eneTnueckass CBI3b MCXKOY
YIJI€BOJOPOAAMHU, TPUHAUIEKAIIUMHY K pa3IU4HbIM KJIaccaM

[Ipupoanbie UCTOYHUKHU YTiIeBOAOpO0B. [IpuponHbIil ra3 ¥ momyTHble HEPTSHBIE ra3bl.
Hepts u e€ mpoucxoxaenune. CrocoObl mnepepaOOTkM He(TH: NEperoHka, KPEKUHT
(Tepmuueckuif, karanuThyeckui), nuponus. Ilpoaykrel mnepepaboTku HedTH, HUX
IPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIH yroJib ¥ IPOJYKTHI €0 nepepaboTKu

KI/ICJ'IOpOL[COI[ep)KaH_II/IC OpTaHUYCCKUC COCINHCHU

HpeI[GJ'ILHLIC OIHOATOMHELIC CITMPTHI. MeTtaHo W 3TaHOMI: CTPOCHUC, (I)I/ISI/I‘IGCKI/IG u
XUMHYECKHE CBOMCTBA (peaKHI/II/I C AKTHBHBIMU MCETAJIaMH, TaJIOTCHOBOAOPOAAMH,
I‘OpeHI/IC), MMPUMCHCHUC. BO,Z[OpOI[HLIC CBA3U MCXKAY MOJICKYJIaMH CIIMPTOB. I[CI\/'ICTBI/IC
MCTAaHOJIa W O3TAaHOJIa HAa OPraHu3M 4YCJIOBCKaA. MHoroatoMHBIC CIIMPTEHI. OTHIICHTIINKOIIb B
TIMLOCPHUH: CTPOCHHUC, (I)I/I3I/I‘-IGCKI/IC U XHMHYECKHE CBOMCTBA (BSaHMOﬂCﬁCTBHe (¢10)
IICJIOYHBIMH MCTAJULIaMH, KAUCCTBCHHAA pCaKIIUA Ha MHOI'OAaTOMHBIC CHI/IpTBI). HeﬁCTBHe Ha
OpTraHu3M 4YCJIOBCKaA. HpI/IMCHCHI/IC TJIIMOCPUHA U OTUJICHIJIMKOJIA

@DeHoII: CTpOeHHE MOJIEKYJIbI, (PU3UYECKHE U XMMUYECKHE CBOICTBAa. TOKCHMYHOCTH (heHOoa.
[Tpumenenue denona




3.3

Anpaeruapl W KeTOHBL. DopMalbIeruj, aneTalblIeru: CTpoeHue, (Quuveckue wu
XUMHYECKHE CBOMCTBA (pEakUWU OKUCIICHUS W BOCCTAHOBJICHMSI, KAUECTBEHHBIC PEAKIUH),
MOJIYYCHHUE U PUMEHEHHE

3.4

OnHOOCHOBHBIE TPENENbHBIE KapOOHOBBIE KHMCIOTHl. MypaBbuHasi U YKCYCHas KHUCIJIOTBI:
cTpoeHHe, (pu3nUecKre M XMMHUYECKHE CBOWCTBA (CBOMCTBa, OOIME IS Kiacca KHCIIOT,
peakius 3TepupuKaIim), molydyeHue u npuMenenue. CTeapuHOBast U OJICMHOBAsT KUCIOTHI
KaK MPEACTaBUTEIN BBICIINX KapOOHOBBIX KHCJIOT. MblJIa KaK COJM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACHCTBUE

3.5

3.6

4.1

Crnoxnble 3(pUpbl Kak MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. [MIpONN3 CIOXKHBIX 3(PHUPOB.
Kupsl. ['maponus sxupos. [Ipumenenue xupoB. buosorudeckas pojb KUpPOB

VYTIeBOIbI: COCTaB, KIACCH(HKAIMS YTIIIEBOIOB (MOHO-, TU- M TIOJMcaxapuabl). [roko3a —
MPOCTEHIINI MOHOCaXapH/I: OCOOCHHOCTH CTPOSHUS MOJICKYJIbI, GU3HMUECKUE U XUMHUCCKUE
cBoicTBa (B3auMmoaeicTBue ¢ ruapokcunom meau(ll), okuciaeHne aMMruadyHbIM PacTBOPOM
okcuma cepedpa(l), BoccraHOBIEHHE, OpOXKEHHE TIIOKO3bI), HAXOXJACHUE B MPHUPOJE,
npUMEHEeHHe, Oronoruyeckas poiib. @orocunte3. @pykTo3a Kak n3oMep rioko3bl. Kpaxman
¥ 1IeJUTIONI03a KaK MpUPOAHbIe momMephl. CTpoeHHre KpaxMaia U HEeJUTIoN03b6l. Pu3ndeckue
U XUMHYECKUE CBOMCTBA Kpaxmaiia (THAPOJIH3, KAYeCTBEHHAs PEaKIIHsI C HOJ0OM)

A30Tc0z[ep>1<amne OpPraHn4CCKueC COCANMHCHHUA

AMHMHOKHUCIOTHI KaKk aMm(pOTEpHbIE OpraHnuecKre coeuHeHUs. ODU3NUYeCKue U XUMUYECKUE
CBOMCTBAa aMHUHOKHUCJIOT (Ha IpUMEpEe TIUIHMHA). bruosornyeckoe 3HaUY€HWE aMHUHOKHUCIIOT.
IlenTn bl

4.2

benku kak MNPpUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCIWHCHUA. HepBI/I‘-IHaSI, BTOpUYHAsA H
TPETUYHAA CTPYKTYpa 0enKoB. XMMHUYECKHE CBOMCTBA OEIKOB: TUApOJIN3, ACHATYypalusd,
KauCCTBCHHBIC PCAKIIUN HA Oenku

BBICOKOMOJIEKYJISIDHBIE COCIMHEHMS

5.1

5.2

OCHOBHBIC MOHATUSA XUMHMHU BBICOKOMOJICKYJIAPHBIX COGILHHCHI/IfIZ MOHOMCp, MOJHUMED,
CTPYKTYPHOC€ 3BC€HO, CTCIICHb IOJHUMEpU3alluU, CPCAHAA MOJICKYJIApHAss Macca. OcHoBHbBIC
METOBbI CHHTEC3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/Iﬁ - MMoJIMMEpHU3allnAa u
MOJIMKOHACHCAIIUA

3KCHepI/IMeHTaHBHLIC MCETOAbl M3YYUYCHUS BCUICCTB U HX npeBpameHI/Iﬁ: O3HAaKOMJICHHUEC C
06pa3uaMH IMPUPOAHBIX W HCKYCCTBCHHBIX BOJIOKOH, IIIaCTMACC, KaydyKOB. HOJ’Iy‘IGHI/IC
CUHTCTUYCCKOI'O KaydyKa U PC3UHbI

11 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1

TeopeTnueckrue OCHOBbI XUMHUH

11

1.2

1.3

XuMudeckuid siaemMeHT. AToMm. Snpo arToma, HM30TOMBL. DJIEKTPOHHAsE 00O0JIOYKA.
DHepreTUYeckre YpOBHH, TOIYPOBHU. ATOMHBIE opOuTanu, S-, P-, O-3JEMEHTHL
Oco0eHHOCTH paclpe/eNICHHs JICKTPOHOB MO OPOHTAISAM B aroMaxX 3JIEMEHTOB ITEPBBIX
YeTHIPEX MEPUOI0OB. DICKTPOHHAS KOHPUTYpaIlKsi aTOMOB

Ilepuonnueckuii 3akoH u llepmoamdeckass cucrema Xumuyeckux dsnemeHToB JI.M.
MenneneeBa. CBsi3b NMEPUOAUYECKOrO 3aKoHA W [leproguyeckoil CUCTEMBI XMMHUYECKUX
aneMeHToB J[.M1. MeHieneeBa ¢ COBpEMEHHOM TEOpUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM TPOCTHIX U CIIOKHBIX
BEILECTB [0 TpynnaM 1 neprojaM. 3HaueHHe MepUuogNIYECKOro 3aKOHA B pa3BUTUU HAYKU

CTpOCHI/IC BCIICCTBA. XHUMHYECKas CBS3b. BI/II[BI XUMHYECKOM CBS3H (KOBEL]'ICHTH&SI
HCIOJISIpHAaA 1 OJIApHas, NOHHAas, MeTaJ'IJ'II/IquKaﬂ). MoHbI: KATHOHBI U aHHOHBI. MeXaHNU3MBI




1.4

1.5

00pa30BaHUsl KOBAJIEHTHOM XHMHUYECKOW CBA3M (OOMEHHBIH W JIOHOPHO-aKLIETTOPHBIN).
Bonopoanas cBs3b

BaneHTHOCTB. DneKTpoOoTpULAaTeNbHOCTh. CTENEHb OKUCIECHUS

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOCHMS. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THUIBI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTh CBOICTBa BELIECTB OT THIIA
KPUCTAJIIMYECKON pel€Tku. [lonsaTue o aucnepcHsIx cuctemax. MICTHHHBIE U KOJUIOMIHBIE
pacTBOpBL. MaccoBas 1071 BEIIECTBA B PACTBOPE

1.6

Knaccudukanus Heoprannueckux coeanHeHnit. HoMeHknarypa HeopraHn4ecKux BEIECTB

1.7

Xumnueckass peakuus. Krnaccudukanus XMMHYECKHMX peakiuii B HEOPraHMYECKOW U
OPraHMYECKONM XHMMHMH. 3aKOH COXPAaHEHHUs MacChl BEIECTB, 3aKOH COXPAaHEHUs U
IIPEBPALLCHNS SHEPTUU IIPU XUMHUYECKUX PEaKIMIX

1.8
1.9

CxopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

OOpatumMble peakuuu. XuMHUecKoe paBHOBecHe. (DAKTOpBI, BIUAIONIME HA COCTOSHUE
xumuyeckoro pasHosecus. [Ipuanun Jle [larense

1.10
1.11

2.1

OnexTtponuTtnueckas aucconuanus. CuiabHble U cialble 31ekTpoiauThl. Cpena BOJHBIX
PacTBOPOB BELIECTB: KKCasd, HEHTpalibHas, 1iesoyHast. Peakiiuy noHHOro ooMeHa

OKHCIINTEIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKuu
Heopr AHNYCCKasaA XMMUA

Hemertamnsl. [Tonoxenue HemeTanioB B [lepuoauueckoil CHCTEMe XUMUYIECKUX 3JIEMEHTOB
J.W. MenneneeBa 1 0OCOOCHHOCTH CTPOEHHUSI aToMOB. DU3HYECKUE CBOMCTBA HEMETAILIOB.
AJUTOTpONIUST HEMETAJUIOB (Ha IpUMepe KUCIOpoa, cepbl, hocdopa u yriaeposaa)

2.2

XVWMUYECKUE CBOMCTBA BaXHEWIINX HEMETAUIOB (TaJIOTEHOB, CEpbI, a3zota, ¢ocdopa,
yriaepoja W KpPEeMHHUS)) U WX COCAMHEHUN (OKCHIOB, KHCIOPOACOAEPKAIIUX KHUCIOT,
BOJIOPOJIHBIX coeMHeHui ). [[puMeHenrne BaXKHEUITNX HEMETAIUIOB U UX COSUHEHUN

2.3

2.4

2.5

3.1

Mertamibl. [lonoxxenue MmetaiuioB B [lepuoguyeckoil cucreMe XUMUYECKUX 3j1eMeHToB [[. 1.
MenneneeBa. OcoOEHHOCTH CTPOEHHSI SJIEKTPOHHBIX 000J04YeK aTOMOB MeTauioB. O0mue
¢uznueckue cpoiictBa MerawioB. CruiaBel  METaIOB.  ODJIEKTPOXMUMUYECKUH  PsII
HaNPsDKEHUN METAIUIOB

XVUMUYECKHE CBOMCTBA BaKHEUIIMX METANIOB (HATpPHUi, Kalui, KaJbI[Mil, MarHuii,
ATIOMUHHM, ITUHK, XpOM, XKeJIe30, Mellb) U UX coeauHeHui. OOmme crnocoObl MOTydeHHs
MeTaisoB. [IpuMeHeHrne MeTannoB B ObITY U TEXHUKE

['eneTnyeckasi CBA3b HEOPraHUYECKUX BELIECTB, MPUHAAJICKAIIUX K PA3JIUYHBIM KJIaccaM
XHMUS U )KU3Hb

Ponp xumMum B o0ecniedeHUH KOJIOTMUYECKOM, SHEPreTHYeCKON M MUIIEBON O€30MacHOCTH,
pa3BUTUU MeIuUUHBL. [IoHSATHE O HAyYHBIX METOJaX MO3HAHUS BEHIECTB U XMMHUUYECKHX
peaKuuit

3.2

3.3

Hpej:[CTaBJ'IeHI/ISI 00 O6HII/IX HAaYYHBIX NPpUHOUIIAX IIPOMBIIIJICHHOTO IMOJTYYCHHA BaKHEHUIITNX
BCIICCTB. Yenosek B MUPE BCHICCTB U MATCPHUAJIOB: BaKHEHIIIIe CTPOUTCIIbHBIC MaTCPUAJIbI,
KOHCTPYKIIMOHHBIC MaTCpHaJIbl, KPpaCKHU, CTCKIIO, KEpaMUKa, MaTCpUaJIbl OJId SJICKTPOHUKH,
HaHOMATCPUAJIbI, OPTraHUYCCKUEC U MUHCPAJIbHBIC y,[[OGpGHI/IH

XuMHsT U 370pOBbE YEIOBEKA: MPaBHIIa HMCIOJIb30BaHUSl JIEKAPCTBEHHBIX IPENapaToB,
npaBujIa 6€30MacHOT0 UCTI0JIb30BaHUS MPETapaTOB OBITOBOM XMMHUH B TTIOBCETHEBHOM JKU3HU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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