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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1O XWMHUU Ha YpPOBHE CpeaHEro o0mero oOpa3oBaHHS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit @eneparumn», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
denepanbHON 00pa3oBaTENbHONM MPOTPAMMBbI  CpeAHEro 001Iero o0pa3oBaHUs
(DOIT CO0), MPEICTaBICHHBIX B denepanpHOM roCcyapCTBEHHOM
obpazoBarensHOM ctangapte COO, ¢ yu€rom KoHnenmu npemnoaBanus yaeOHOTo
npeaMera « XuMus» B 00pa3oBaTeIbHbIX opraHusaiusax Poccuiickoit deaeparumy,
peanu3yroNMX OCHOBHBIE 00pa30BaTebHBIC TPOTPAMMBI, U OCHOBHBIX ITOJIOKEHUN
«Crparerum passutusa BocnuTanus B Poccuiickoit @enepanuum Ha nepuoa 1o 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXO/J0B K pa3pabOTKe MpOorpamMMBbl MO0 XUMHH, K ONPEICIICHUIO
oO1ielt cTpaTeruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumusi» 1 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABUIIU
koHuentyanbuble nonoxenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
coJlep KaHMs, pe3yJbTaTOB OOydeHHss U TpeOOBaHUN K YPOBHIO TOJITOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
o01reo0pa3oBaTeIbHON  OpraHU3AllMK, SBJISETCS HEOTHEMJIEMOW YacThl0 UX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpIIAOIIMM JTalloM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
IEJIOCTHOM CHCTEME XUMHUYECKOTrO o0O0pa3oBaHUsA. OTH I[EHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPO/IbI, (HOPMUPOBAHUSI MUPOBO33PEHUSI U OOIIEH KYIbTYpbl
YeJI0BEKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO
U npupogHoi cpene. Peanusyercs xumuyeckoe oOpa3oBaHHE OOydYarolMXcsl Ha
YPOBHE CpeIHEro 00IIero 00pa3oBaHus CPEACTBAMU YIEOHOTO IpeMeTa « XUMUs»,
COJIEp’)KaHHE€ M TOCTPOCHHE KOTOPOTO OMPENENICHbl B MPOrpamMMe MO XUMHUH C
y4€TOM creuu(puKd HAyKu XUMHUHU, €€ 3HAYeHUs] B TO3HAHUU TMPUPOILI U B

MaTepUaIbHON KM3HU OOILECTBa, a TaKXKe C yUETOM OOIIMX LeJel U MPUHIIUIIOB,



XapaKTepU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpPETHEro OOIIero
obpazoBanus B Poccuiickoit denepanun.

XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyr0 poJib B
COBPEMEHHOW LMBHWJIM3ALMH, B CO3JaHUM HOBOW 0a3bl MATEpUAIbHON KYJBTYPHI.
Ona BHOCUT CBOH BKJIaJ B ((OPMHUPOBAHHUE PALIMOHAIBHOIO HAYYHOI'O MBILUIEHMS], B
CO3/IaHUE LIEJIOCTHOTO TPEACTABICHUS 00 OKpYXKalolleM MHUpPE KaK O €IUHCTBE
OPUPOJIBI U YeNIOBeKa, KOTopoe (HOpMHUpYyeTcs B XMMHUH Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEro MHpPA, OCO3HAHMS B3aMMOCBS3U MEXIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIaCTsIMU IPUMEHEHUS.

TecHO B3aMMOAEICTBYSI C IPYTMMHU €CTECTBEHHBIMUA HayKaMH, XUMUS cTajla
HEOTHEMJIEMOM YacThIO MUPOBOM KYJbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W SKM3HU KaxJI0ro uieHa oOmectBa. CoBpeMeHHas XUMHUS Kak Hayka
CO3UJATENIbHAsI, KAaK HayKa BBICOKMX TEXHOJOTHWH HalpaBICHA Ha pEIICHUE
r00agbHBIX MPOOJEM YCTOWYMBOIO pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM,
HYHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cootBercTBUM ¢ OOHIMMM LEASIMU M NPUHIUIAMH CPEAHETO OOILEro
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YpOBEHb
U3yYEHHUsI) OPUEHTHUPOBAHO MPEUMYIECTBEHHO Ha OOILIEKYJIBbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOHKCHHUS
0o0pa30BaHMsI B Pa3IMYHbBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBisOIIUMHA  TIpeaMeTa  «XUMHS» SBISIOTCA  0a30Bble KypChl —
«Oprannyeckas xumus» u «OOW@asgs U HeEOpraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJepKaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHWM MO HEOPraHWYECKOM XUMUU (C BKIIOYEHHWEM 3HAHUU U3 00IlIel XUMUU) U
OpraHu4ecKor xuMur. @OpMUPOBAHUE JAHHOW CHUCTEMBI 3HAHWW NPU U3YyUYECHUU
npeaMera 00ecrnevyrBaeT BO3MOXKHOCTb PACCMOTPEHHsS] BCEro MHOT00Opa3us

BEILIECTB HA OCHOBE OOIIMX MOHATHUM, 3aKOHOB U TEOPUN XUMUH.



CrtpykTypa coaepkanus KypcoB — «Opranundeckas xumus» u «OO0mas u
HEOpraHWdecKas XuMus» chopMupoBaHa B TMporpaMMe MO XHMHH Ha OCHOBE
CUCTEMHOTO TIOJXO0/a K U3Y4YeHHI0 YydeOHOro Marepuaia ©u OOyClIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW  HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce€ OPraHMYECKOM XHMHH BEIIECTBA
paccMaTpHUBAKOTCS. HAa YPOBHE KIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXUMHUYECKHX U DJIEKTPOHHBIX
MPEICTaBICHU O CTpOeHUH BenecTB. CBenieHns 00 U3ydyaeMbIX B Kypce BelllecTBax
JAIOTCSL B PA3BUTUHU — OT YIJIEBOJOPOJOB JO CIOKHBIX OMOJIOTMYECKUA aKTUBHBIX
coequHeHuM. B Kypce  OpraHM4eckom  XMMHUU  MOJYy4alOT  pPa3BUTHE
chopMHpPOBaHHBIE HA YPOBHE OCHOBHOTO 00IIIEro oOpa3oBaHUs NEPBOHAYATILHBIC
MPEACTABICHUS] O XUMUYECKOM CBSI3U, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON pEAKIINH.

[Tog HOBBIM yIJIOM 3peHUs B Tpeamere «Xumus» 0a30BOro YpOBHS
paccMaTpUBAaeTCs M3YyYEHHbIH Ha YPOBHE OCHOBHOIO OOHIEro 00pa3oBaHUs
TEOPETUYECKUM Martepuan © (PaKTOJOTMYECKHUE CBEJACHUS O BeIIeCTBaX U
XUMHUUYeCcKol peakiuu. Tak, B dacTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» OOYYarONIMMCSl TPEAOCTaBIAECTCS BO3MOXKHOCTh OCO3HATH 3HAYEHUE
MEPUOIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJO0JOTUYECKUX TO3HUIUH,
riyoke TOHATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
0000111aro111ei 10 OOBICHSIONIEH U TTPOTHO3UPYIOIIEH.

Enunas cucrtema 3HaHUN O BAKHEHIIIMX BEHIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaxX W MPUMEHEHUM, a TAKKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHUs qonoiHseTcs B Kypcax 10 u 11 kimaccoB anemeHTamMu
COJICpKaHMs, UMCIOIIUMHU KYJIbTYPOJIOTUUECKUNH M TPUKIATHON XapakTep. OTH
3HAHHS CMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XMMUU C JAPYTMMHU HayKaMmw,
PacCKpbIBAIOT €€ POJib B TO3HABATEIBHON U MPAKTUYECKOU IESITEIbHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCITUTAHHIO YBa)KEHHUS K MPOIIECCY TBOPUYECTBA B 00JIaCTH TEOPUHU

" IIPAKTHYICCKHUX HpI/IJ'IO)I(eHI/Iﬁ XUMHUH, TIOMOT'alOT BBIITYCKHUKY OPUCHTHPOBATHLCS B



OOIIIECTBEHHO M JMYHOCTHO 3HAYMMBIX MpoOJeMax, CBSI3aHHBIX C XHUMUEH,
KPUTUYECKUA OCMBICITHBATH MH(POPMAITHIO U PUMEHSATH €& /Il IOTIOJTHEHUS 3HAHUH,
pelIeHus] MTHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1a4u. B
IIEJIOM COJIEp’)KaHue y4eOHOTro mpeameTa «XWMHS» JTaHHOTO YPOBHS H3YYCHUS
OpPUEHTUPOBAHO Ha (POPMUPOBAHUE Y OOYUAIOIIMXCS MUPOBO33PEHYECKON OCHOBBI
JUIsL TIOHUMaHusT (PUIOCOPCKUX HJEH, TaKUX KaK: MaTepuajbHOE EIMHCTBO
HEOPTaHWYECKOTO U OPTaHMIECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTABOM M CTPOEHUEM, II03HABAEMOCTh MIPUPOHBIX SIBICHHUMN MyTEM IKCIIEPUMEHTA
W PpEIICHUsS TPOTUBOPEYMH MEXKIy HOBBIMH (DaKTaMHd H TEOPETHUYCCKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIA XUMHUU B PEIICHUU IKOJIOTUUECKUX MpooOIieMm, a
TakKe MpoOJeM cOepexeHUsT IHEPTETUIECKUX PECYPCOB, CHIPbsI, CO3/IaHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mnnane pemeHus 3ajad  BOCHHUTAHUS, Pa3BUTHS U COLMAIIM3AINH
OoOy4JaronMxcss MPUHITHIE MPOrpaMMON IO XUMHUHU TOJXOJbl K OIPEACIICHUIO
COJIEp’KaHMsI M TIOCTPOCHUSI MpeIMeTa MpeaycMaTpuBaroT (QopMHupoBaHUE
YHUBEPCAIbHBIX YUYEOHBIX ACHCTBUHN, UMEIONUX 0a30BO€ 3HAUCHUE ISl PA3IMYHBIX
BUJIOB [ICATCIILHOCTH: pEIICHUs TNpo0jeM, TOMCKa, aHajliu3a U 0o0paboTKU
uHOpMaIuU, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
UCCJIEIOBATENILCKON JIEITEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B TO3HAHUU
XUMUH.

B mnpakTtuke mnpernomaBaHuss XMMHUM KaK Ha YpPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHus, TaK U HA YPOBHE cpeiHEero o01iero o0pa3oBaHusi, P OMPEICICHUN
COJIEPKATEJIbHOW XapaKTepUCTUKU LeJied H3yUYeHHs TpeaMeTa HampaBieHUEM
MEPBOCTENICHHONW 3HAYMMOCTU TPAJAUIIMOHHO TpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKM Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JESATETLHOCTH YEeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C
METOJIMYECKOW TOUYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEH H3y4YEeHUs

npeamMeTa ABJIACTCA BIIOJTHE OITPpaBJAaHHBIM.



CoryacHO MaHHOW TOYKE 3PEHHS TJIABHBIMH IEJISIMH W3Y4YEHUS TPEeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistroTCA:

o  (opMHpOBaHHME CHCTEMbl XHWMHUYECKHX 3HAHUW Kak BaKHEHIIEH
COCTaBJISIIOIICH €CTeCTBEHHO-HAYYHOW KApTHUHBI MHUpPA, B OCHOBE KOTOPOM JeKaT
KJIFOUEBbIE TIOHATHS, PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMUU, OCBOCHHE S3bIKA
HAyKHd, YCBOGHME M T[IOHMMaHHME CYIIHOCTA  JOCTYIHBIX  000O0IIeHUI
MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOpUEH HUX pa3BUTHS U
CTaHOBJICHUS,

o  (opmupoBaHMe W pa3BUTHE MNPEACTABICHUN O HAYYHBIX METOAaX
MO3HAHUS BEIIECTB M XUMHUYECKUX PEaKINi, HEOOXOIUMBIX I TMPHOOPETCHHS
YMEHUN OPUEHTHUPOBATHCS B MUPE BEHIECCTB U XMUMHUYECKUX SIBICHHM, UMEIOIINX
MECTO B MIPUPOJE, B MPAKTUYECKON 1 NOBCEIHEBHOW KU3HU;

e  pa3BUTHE YMEHHMH U CIOCOOOB JESATEIBHOCTH, CBA3aHHBIX C
HAOJIOJIEHUEM U OOBSICHEHHMEM XHUMHUYECKOTO HSKCIEpUMEHTa, COOJIIOIEHuEM
npaBuJI 0€30MacHOr0 OOpalleHUsI C BEIIECTBAMMU.

Hapsiny ¢ atum, copeprxaTenbHasi XapaKTepUCTUKA TEJIeH U 3a/1a4 U3y4YEeHHUSI
IIpeIMETa B MporpaMMe TI0 XUMUHU YTOYHEHA ¥ CKOPPEKTHPOBaHA B COOTBETCTBHUH C
HOBBIMH TIPHOPUTETAMU B CHUCTEME cpeaHero odmiero obOpaszoBanus. CerojnHs B
MPENoIaABaHUK XUMUHU B OOJIBIIIEH CTETIEHH OTAAETCS MPENOUYTEHUE TPAKTUYECKON
KOMIIOHEHTE  COJep)KaHus OOydYeHUs, OPHEHTUPOBAHHONW Ha MOATOTOBKY
BBIITYCKHUKA 00I1e00pa30BaTeIbHON OpraHu3alliyi, BIIAJICIONIETO HE Ha0OpOM
3HaHWH, a (PyHKIMOHAIBHOW TPAMOTHOCTHIO, TO €CTh CIOCO0aMU M YMEHUSMHU
aKTUBHOTO MOJyYEHHUS 3HAHUN U IPUMEHEHUS UX B PEATbHOMN KU3HU JIJIS PEIICHUS
MPAKTUYECKUX 3a]1a4.

B cB3M ¢ 3TUM TIpU M3YyYCHHHM MpeaMeTa «XUMHS» JOMHHHPYIOIIEEe
3HaYEHUE MPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

aganTarys 00y4JaromuXcs K YCIOBHSIM JUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMupoBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K

caM006pa30BaHm0, COTPYAHUYICCTBY, CAMOCTOATCIIbHOMY HPUHATHUIO T'PAMOTHBIX



peIIeHnil B KOHKPETHBIX )KU3HEHHBIX CUTYAIlUAX, CBI3aHHBIX C BEIIECTBAMHU M MX
MIPUMEHEHUEM;

dopMupoBaHHe Yy OOYYArOMIMXCS KIIOYEBBIX HABBIKOB (KITIOYEBBIX
KOMITCTCHIINM), WMEIOIINX YHUBEPCAJIbHOE 3HAYCHUE JUISI PA3JMYHBIX BHUIOB
JIESITEIIBHOCTH: PEIISHUsI Mpo0jeM, TIOUCKa, aHalu3a U 00paboTku MHGPOpMAITUH,
HEOOXOMMBIX JJIsI PUOOPETEHHUS OMBITA S TEIBHOCTH, KOTOPAst 3aHUMACT BAXKHOE
MECTO B TO3HAHWW XHWMHH, a TaKKe JUIsI OINEHKH C TO3HMIMA SKOJOTHIECKOMN
0€30IMacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUUECKHUX MTPOIIECCOB HAa OPTaHU3M
YeJIOBEKa U MPUPOHYIO CPEY;

pa3BUTHE MO3HABATEILHBIX MHTEPECOB, HHTEIICKTYATBHBIX U TBOPYECKUX
CIIOCOOHOCTEM 00yUaOIMMUXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUH C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIC MH(POPMAIIMOHHBIE TEXHOJOTHUU JIJIsl TIOUCKA W aHaliu3a yuyeOHOU u
HAYYHO-TIOMYJISIPHON MH(POPMAIIUK XUMHUYECKOTO COJIEP KAHMUS;

dbopMupoBaHHEe U pa3BUTHE Yy OOYy4YAIOUIMXCA aCCOLUMATHUBHOIO U
JIOTUYECKOTO MBIIUICHUS, HaOII0JaTEIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH,
KOTOpbIE 0COOEHHO HEOOXOIMMBI, B YaCTHOCTH, TTPH TUTAHUPOBAHUY U TIPOBEICHUN
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAaHUE Yy OOydammmxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOM
HAIPaBJICHHOCTH XHWMHH, € BaXHOW POJM B PEIICHUH TIIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOJIOTIONBE30BaHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUSI K TPHUPOJEC W CBOEMY 3I0pPOBBIO, a Tak)Ke MPHOOPETCHHS OIbITa
WCTIOJIb30BaHUS TIOJIyYCHHBIX 3HAHWM I MPUHATHS TPAMOTHBIX PEIICHUA B
CUTYaIIHsIX, CBI3aHHBIX C XUMUYCCKUMH SBIICHUSIMH.

B ydeOHoM mane cpemnero oOmiero oOpa3oBaHHs TMPEAMET «XUMUSDY
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAay4YHbBIC

NpCaAMCTBID».



OO6miee 4YmCIIO 4YacoB, OTBEAEHHBIX MJIsi W3YyYCHHs] XUMUHU, Ha 0a30BOM
YpOBHE cpeqiHero o01iero oopa3zoBanusi, cocrapisieT 68 dyacoB: B 10 kiacce — 34

yaca (1 gac B Heenmo), B 11 kitacce — 34 gaca (1 gac B Henerto).



COJEPXKXAHME OBYUEHUA
10 KITIACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XMMUM

[Ipenmer opraHM4eCKON XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJIy4CHUM HOBBIX BELIECTB M MaTEpHANOB. Teopus CTPOCHHSI OPraHMYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPTraHWYECKUX COCITMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenue o kinaccupuKaly OpraHu4ecKux BelecTB. HomeHnkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BAKHEHMIIMX NPEICTABUTENECH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BELIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHE ¢ 00pa3liaMyu OpraHMYECKUX BELIECTB U MaTEpUAIaMH Ha X OCHOBE,
MOJIEJIMPOBAaHUE MOJIEKYJ] OpPraHMYECKHX BEIECTB, HAONIIONECHHUE M OIHCAHUE
JIEMOHCTPALlMOHHBIX OIBITOB [0 IPEBPALLECHUI0 OPraHUYECKUX BEIIECTB IIpU
HarpeBaHu (IJIaBjieHUEe, OOyTIMBaHUE U TOPEHHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAx. MeraH u 3TaH —
OpoCTEeHIlINe NPEACTaBUTENN AaJKaHOB: (PU3NYECKUE W XHMUYECKHE CBOMCTBA
(peakuuy 3aMeIleHUuss M TOPEHHs), HAXOXKACHUE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUN pAN. DTUJIEH U IMPONWIEH —
NpOCTEUIINE NPEICTABUTENN AJIKEHOB: (U3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALIIH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKUE CBOWCTBa (peakuusi noiaumepusanuu). [lomyyeHue CHUHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifi. ALIETUIICH
— MpPOCTEHIIMKA TNpeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apensl. benzon: cocraB, crpoeHue, QpU3NYECKHE U XUMHYECKHUE CBOWCTBA
(peakiuu raJoreHMpOBaHMUsSI U HUTPOBAHUS), NTOJIYYEHUE U NMPUMEHEHHE. Tonyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuMuueckue  ceoicmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUSL), noayuenue u npumeHnerue. TOKCHIHOCTh ApEHOB.
['eHeTnyeckas CBs3b MEXAY YIVIEBOAOPOIAMH, MPUHAMICKAIIMMHA K Pa3IMYHBIM
KJIaccam.



[IpupoaHbple WCTOYHUKH YIVIEBOAOPOAOB. IIpupoaHblii ra3 W NOMYyTHbIE
HeTsaHble Ta3bl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), mupoau3. IIpomykTer
nepepaboTku He(TH, UX MPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHHUE C 00pa3liaMu IIaCTMAaCC, Kay4yKoB U pe3uHbl, Koyiekiuu «Hedtby
U «YT0JIb», MOJEIUPOBAHNE MOJIEKYJl YIVIEBOJOPOJAOB M TaJIOr€HONPOU3BOIHBIX,
IIPOBEJCHUE IPAKTUYECKOW PabOThI: MOJyUYEHUE ITUIICHA U U3YUEHHUE €TI0 CBOMCTB.

Pacuérurle 3amaqn.

Bbluncienuss MO YpaBHEHHIO XWMHYECKOM peakiuuu (Macchl, 0O0BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTA PEAKUMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kucnopoacoaepxaiiue opranuyeckue CoeJUHEHUSs

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN M JTAaHOJN: CTPOCHHE,
du3nueckue M XUMHYECKHME CBOMCTBA (peakUWH C AaKTUBHBIMU METaJlJIaMH,
rajJjior€HOBOJIOPOJIaMH, TOpPEHHUE), NpuMeHeHue. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroaToMHble  COUPTBL. OTWICHIJIMKOIb W  TJHLEPUH: CTPOCHHUE,
du3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEIOYHBIMU
MeTajUlaMH, KaueCTBEHHas peaklus Ha MHOIOaTOMHbIE crHpThI). JleiicTBue Ha
opraHusM yenoseka. [I[pumenenne rmnepuHa u STUICHIJIMKOIIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerugpl U Kemowuwvl. DopManmpaerun, aneTanbACTHN:  CTPOECHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHUS M BOCCTAHOBJIEHUS,
KAauECTBEHHBIE PEAKLIMN ), IOJYyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE ITpeiebHbIE KAPOOHOBBIE KUCIOTHl. MypaBbUHAas U YKCYCHas
KHCJIOTBL: CTPOEHHE, (PU3UUECKUE U XMMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJ1acca KUCIIOT, peakuus dTepuukannu), noiydyeHue u npuMenenue. CreapuHoBas
U OJIEMHOBAsi KUCJIOThHI KaK MPEACTAaBUTEIN BBICHIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOOLLEE IEHCTBHUE.

Crnoxuple 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas
POJIb )KUPOB.

VYrneBoabl:  cocTaB, KilacCH(PHUKanus  YrJieBOAOB  (MOHO-, JHU- H
nonucaxapupl). ['0ko3a — MpocTeHIMii MOHOCaXapua: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (PU3HUECKHe U XMMUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUIOM
menu(Il), okucnenne aMMuadHbIM pacTBOPOM okcuja cepedpa(l), BocctaHoBieHueE,




OpO’KEeHUE TITIOKO3bI), HAXOXKICHUE B PUPOJIE, TPUMEHEHNE, ONOTOTHIECKAS POITb.
dorocunTe3. PpyKTO3a KAaK N30MEP TIIFOKO3BI.

Kpaxman u memiono3a kak OpupogHbie noauMepbl. CTpoeHHE Kpaxmaia U
neutoao3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIIH3,
KaueCTBEHHAs PEAKIIUsI C HOJIOM).

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
MIPOBEICHNE, HAOJIOJCHUE W OIMHCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPCHHE
CIIUPTOB, KA4YE€CTBEHHBIC PEAKIMH OJHOATOMHBIX CIUPTOB (OKHCJIEHHE STaHOJa
okcusiom Meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJCHCTBHE TJIUIIEPUHA C
ruapokcugom meau(Il)), anpuernoB (OKMCIEHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3ammomeicTBHE Kpaxmana C HOJOM),
MPOBEJICHUE MPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuéTHbie 3amaun.

Beruncnenuss mo ypaBHEHHMIO XHUMHUYECKOM peakiuu (Macchl, o0béMma,
KOJIMYECTBA MCXOJHOI0 BEHIECTBA WJIM MPOJAYKTA PEAKIHNH MO M3BECTHBIM MAacce,
00BbEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECCTB WX MPOJAYKTOB PEAKIINM ).

A30TcoiepKalle OpraHuYeCKue COCTMHEHUS.

AMMWHOKHCIIOTHI Kak aM(OTepHbIe OpraHnyeckue coeauHeHus. Gu3nyeckue u
XUMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha IpuMepe TIiuIMHa). buonorudeckoe
3Ha4YeHUE aMHUHOKHCIOT. [lenTrnasl.

benkun kak NpUpOAHBIE BBICOKOMOJICKYJSApHBIC coeauHeHus. llepBuunas,
BTOPUYHAs M TPETUYHAs CTPYKTypa OeIKOB. XHMHYECKHE CBOMCTBAa OCIIKOB:
TUAPOJIN3, ICHATYypallrs, KAYSCTBECHHBIC PEaKIIMU Ha OCITKH.

DKCNEpUMEHTaIbHbIE METOJIbl M3YYCHMS BEIIECTB W MX MPEeBpalICHMIA:
HaOJII0/ICHUE U OMMCAHKME JIEMOHCTPAIIMOHHBIX OIBITOB: JeHATYpalus OCIKOB MpHU
HarpeBaHUM, IIBETHHIE PEAKIIMKU OCIIKOB.

BbicokomoJieKyIsipHbIe COeMHEHMSI

OCHOBHBIC TOHATHS XMMHUU BBICOKOMOJICKYJISIPHBIX COCIWHEHU: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALIAM, CPEAHSAS MOJICKYJIsIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUN —
MOJIMMEPU3ALUS U TIOJIUKOHICHCAIIUSL.

DKCNEpUMEHTAIbHbIC METOJIbl M3YYCHMS BEIIECTB W HMX MPEBpaIICHUIA:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHble CBA3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YUEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIUX €CTeCTBEHHO-
Hay4YHBIX MOHSTUH, TaK U MOHSATUM, SIBISIONIMXCS CUCTEMHBIMHU JUISl OTAEJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.



OO1ue ecTecCTBEHHO-HAYyUHbIE TIOHSTHS: SIBICHUE, HAYYHBIA (aKT, TUIOTE3a,
3aKOH, TEOpHsl, aHalu3, CUHTE3, Kiaccuukaius, nepuogudHoCTb, HaOIIOACHHE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTIHPOBAHHE.

dusuka: Martepus, DSHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
PHEPreTUYECKUN YpOBEHb, BELIECTBO, TeJO, OOBEM, arperatHoe COCTOSHHE
BEIIEeCTBa, (PU3NUECKHUE BETUUYUHBI U SMHUIIBI UX U3MEPEHHUSL.

buonorus: kierka, opranm3Mm, Omocdepa, oOMEH BEIIECTB B OpTaHHU3ME,
¢doTrocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIC BellecTBa (OENKH, YIIEBOABI, JKHUPHI,
(dhepMeHTHI).

['eorpadus: MuHEpasbl, TOPHbIE MOPOABI, MOJE3HbIE UCKOMAEeMble, TOIUIHBO,
pecypchl.

TexHonorus: MNHIIEBBIE MPOIYKThl, OCHOBBI PAlMOHAIBLHOTO MHTAHHUS,
MOIOIIHNE CPEJCTBA, JIEKAPCTBEHHBIE M KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000JI04Ka. DHEPreTHYECKUE YPOBHM, MOJAYPOBHU. ATOMHBIE OpOWTamu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeielieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Tepnoanueckuii 3aKoH u [lepruoanyeckas cuictreMa XMMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CBA3b NMEPUOAMYECKOTO 3akOHa W [leproanyeckoil CUCTEMBI
xuMuueckux asnemMeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM H TEpUOJaM.
3HaYeHue MEepUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemecTBa. XUMHYECKass CBs3b. BHABI XMMHYECKON CBS3U
(KoBaJICHTHasi HEMOJISIpHAsT W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHsI KOBAJICHTHOM XHWMHUYECKOW CBS3UM (OOMEHHBIM W JIOHOPHO-
akienTopHblil). BomoponaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIHHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJIEKYJSIpHOTO Y HEMOJEKYJISIPHOTO ~ CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THUIMbI KPUCTALIUYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAINTMYECKON PEIIETKH.

[TonsTne o nucnepcHblx cucreMax. VICTUHHBIE WM KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10J11 BEIIECTBA B pACTBOPE.



Knaccudukanus HEOPraHU4EeCKUX COEMHEHUM. Homenknatypa
HEOPraHUYECKUX BeIIEeCTB. [eHeTuueckas CBA3b HEOPraHMYECKUX BEUIECTB,
MPUHAICKAIUX K PA3TMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Kimaccupukanmss —XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUs MAacChl BEILIECTB,
3aKOH COXPAHEHUS W MPEBPALLICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuMHUYEeCKOe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunuun Jle [larenbe.

Dnektponutuueckas auccounanus. CuiabHbe U ciiadbie anekTponuTthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIIAs, HEUTPAJIbHAs, IIEIIOYHAS.

OKUCIUTETLHO-BOCCTAHOBUTEIIHHBIE PEAKIIUU.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHsS] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabmun «llepuonnueckas cucremMa Xxumuueckux sneMeHtoB [l. U.
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAaONI0JACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbI PACTBOPOB BEIIECTB
C IOMOIIbIO YHUBEPCAILHOTO UHIUKATOPA, PEAKIIUHU HOHHOTO 0OMEHA), TPOBE/ICHHE
MpaKTU4YECKON paboThl «BiusiHrE pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKOM
pPEaAKLIANY.

PacuétHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C KCIIOJIB30BAHUEM MOHITHUS «MAcCOBast JOJIS
BEIIECTBAY.

Heoprannyeckasi xumus

Hemeramnel. Ilonoxxenne HemetaisioB B llepuomunueckorn  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJIOB. AJUIOTPOIUS HEMETAUIOB (HAa MpuUMepe
KHCJIOpOoa, cephbl, hocdopa u yriepoa).

XUMUYECKHE CBOMCTBA BAaKHEUIIMX HEMETAUIOB (TajoreHOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpEeMHHMs) W HMX  COCAMHEHUUA  (OKCHUJIOB,
KHUCIIOPOJICOIEPIKAIIUX KUCIIOT, BOJOPOJIHBIX COSTUHEHU).

[IprumeHeHne BaXKHENUIIINX HEMETAJUIOB U UX COEUHEHUN.

Meramisl. [lonoxenue meramnos B Ilepuoanyeckon cucteMe XUMHUYECKHUX
sanemenToB JI. . MenaeneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DNEKTPOXUMUUYECKUIN PSIJT HAMTPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAXKHEMIIUX METAJIOB (HATPUM, KM, KaJbLIMi,
MarHui, allFOMUHUN, IUHK, XPOM, KeEJI€30, MEJIb) U UX COCAMHEHUH.



OOmue cnocoOsl monyueHus: MetayyioB. [IpumeHeHne MetamioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHs] BEIIECTB M HUX MPEBPAIllCHUMN:
U3y4YeHUE KOJUICKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pPELICHUE
HKCIIEPUMEHTAIbHBIX 3a/a4, HaOJIOJEHUE W OINUCAHUE JIEMOHCTPAIIMOHHBIX |
7a00pATOPHBIX OMBITOB (B3aMMOJCIHCTBHE THUIPOKCHIA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0Yei, KAYECTBEHHBIC PEAKIIMY Ha KATUOHBI METAJIIIOB).

Pacuérurle 3amaqn.

Pacuétel mMacchl BemiecTBa WM 00ObEMA ra3oB MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
pacuéTel Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUU, €CITU OJHO
13 BEILIECTB UMEET NPUMECH.

XuMHuS ¥ KM3Hb

Ponbp xumun B 00ecrieueHUH SKOJOTUYECKOM, IHEPreTUYECKON U MUIIEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIHH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIIAX TPOMBIIIJICHHOTO
MOJIyYECHUs BaXKHENIIMX BELIECTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB: BAKHEHIINE CTPOUTEIIBHBIE
MaTepuaabl, KOHCTPYKIHMOHHBIE MAaTEpHajbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepuanbl s 3JEKTPOHUKH, HAHOMATECPUAIIbI, OPTAHUYECKUE U MHUHEPAJbHbBIC
ya00peHus.

XUMHST U 3J0pOBbE YEIIOBEKA: MPAaBWJIA HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, IpaBuiIa 0€30MaCHOTO UCIIOJIb30BAHUS MTPENapaToB OBITOBON XUMHUH B
MTOBCEHEBHOM KU3HHU.

MexnpenMeTHbIE CBSI3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYEHUH OOmEed #
HEOpPraHn4eckor xuMuu B 11 Kilacce ocylIecTBISETCS Yepe3 UCIOIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATUM, TaK W TIOHSATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOnue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEeOpUs, aHallM3, CHHTE3, KJIacCHU(pUKALMs, TEePUOJAUYHOCTh, HAOIIOACHHE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

dusuka: MaTepus, SHEPTUsi, Macca, aToOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUIN YPOBEHD, BEIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBAa, (PU3NYECKHUE BETUYMHBI U CIMHHIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTeMma, Owocdepa, Makpo- u
MHUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHu3Me.



['eorpadus: MuHEpAIBI, TOPHBIC MOPOJIBI, TIOJE3HBIC UCKOTIAEMbIE, TOTLIINBO,
peCypchl.

TexHomorus:: XMMHYECKasi TPOMBIIUIEHHOCTb, METAJUTYpPrusi, MPOU3BOCTBO
CTPOUTEIIBHBIX MaTEpUAJIOB, CEIBCKOXO3AWCTBEHHOE IIPOM3BOJACTBO, IUIIEBAs
MPOMBIIIUICHHOCTh,  (papMalieBTHYECKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IMPEernaparoB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCSL TMPOTPAaMM  CpPeIHEro oO0mero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIN MOAXO/I.

B cooTBeTrcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOJXOJOM B CTPYKTYype
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS MpeaMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJEIEHBI CJICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HAJIM4KME MOTUBAIIMH K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroUIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4KEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHs» JTOCTHTaloTCs B
CANMHCTBE Y4YEOHOW ¥ BOCMUTATEIBHOM JEATEIHBHOCTM B COOTBETCTBUM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUUCKOr0 TPa)KJAHCKOro OOIIECTBA, MPUHATHIMA B OOLIECTBE
HOPMAMM Y TpPaBWIAMM  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMH  Mpoleccam
CaMOMNO3HAHUS, CaMOpPAa3BUTHUSA M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
OoOy4YaronmMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE IEHHOCTEN, B TOM YHUCIIE B
YaCTHU:

1) rpa:xnaHCcKOro BOCIIUTAHMS:

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COIMAIBHBIX HOpPMax U MpaBUaX MEKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPUECKOM JEATEIBHOCTH MPU CO3JaHNH YUEOHBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOJTHEHUN XUMUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IMYHbIX BUJOB YUEOHOU NEATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIJIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTHUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJbTaT
JUINTEIBHBIX ~ HAOMIONEHUHM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeca ¥ M03HABATEIIBHBIX MOTUBOB B ITOJIYYEHUH U ITOCIIEAYIOIIEM aHAIU3E
uHGOpMaIMKU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSIMU,
Y IIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUA 3TUX
IIOCTYIIKOB;

4) popMupoBaHNs KYJIbTYPbI 310POBbSI:

NOHMMaHHSA LEHHOCTEH 3J0pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3UYECKOMY M
IICUXUYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYIOBOM JAEATEIBHOCTH,

NOHUMAaHUSl LEHHOCTH NPAaBWJI HMHAMWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHHH NPAKTUYECKUX 3a1ady
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



MHTEpeca K MPAKTUUYECKOMY HM3YYEHHIO MPOPECCHil pa3TuYHOrO pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHHUS K TPYAY, JIOIAM TPyAa U Pe3ysbTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAIbHOW TPAECKTOPUU
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEN 0011IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HHU HA 3€MIIE;

NOHUMAaHUSI TJIOOAIBHOIO XapaKTepa SKOJOTMYECKUX NpOoOJIeM, BIUSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTHKEHUW XUMHH  JUIS
peLIeHUs. BOIIPOCOB PAlMOHAIBHOTO PUPOIOIIOJIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOAHON Cpelie, YMEHHsI NPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTMUECKOTIO MBILLICHUS, YKOJIOITHYECKON KYJIbTYPHI,
OIIBbITA JEATEIbHOCTH JKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
IIPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO HPOTUBOCTOSTH HJIEOJOTUU
xemodoOuu;

7) 1EeHHOCTH HAYYHOI'0 NMO3HAHUS:

Cc()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ pojiu B
bopMHpPOBaHUN PAIMOHATILHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpPYKAroIIeM MHUpE KaKk O €IMHCTBE MPHUPOJBI M YeIOBEKa, B
NO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W peleHUuH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHHM JJiI  COBPEMEHHOM
UUBUJIM3ALHN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXKHOU POJIU B CO3JaHUU
HOBOM 0a3pl MaTepHAIIbHONW KYyJIbTYPhl, PEIMICHUH TIOOATBHBIX MpoOJIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIrETUUYECKOU, IUILEBOM U
HKOJIOTUYECKON 0€e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCHENIHOTO TPY/a ¥ SKOJIOTUYECKH KOM(POPTHOM KU3HH KAXKIOTO WieHa 00IIeCTBa;

€CTECTBEHHO-HAYyYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIIOB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U



IPOUCXOAIINX B HEM U3MEHEHUN, YMEHUS JIeNaTh 000CHOBAHHBIC 3aKJIIOUEHHUS Ha
OCHOBE HayYHBIX (JaKTOB U UMEIOIIMXCSI JAHHBIX C LEJbIO MOYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIOJIBb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpodiieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U MCCIIeI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJyY€HHIO HOBBIX 3HAaHUM 1O XUMHUH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cdepax mpodeccuoHanbHOMI
JESITEIBHOCTH.

METANPEJIMETHBIE PE3YJIbTATDI

MertanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIrO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHusl BKIIOYAIOT:

3HaUMMble i1 (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIONMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) 00IIeHayYHbIe MOHSATHUS, OTpa)XKarouue
[[EJIOCTHOCTh HAy4YHOW KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TO3HAHUS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
MpoIece, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEopus, UCCIeA0BaHNe, HAOTIOACHHE, U3MEPEHHE, IKCTIEPUMEHT U JAPYyTHE);

yHUBEpCaJbHbIe Y4eOHbIEC NEeUCTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATUBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
TPaMOTHOCTH M COITUATLHOM KOMIICTCHITMH O00yUYarOIINXCSI;
CIIOCOOHOCTH oOyJarommxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBYS B IO3HABATEIIBHOM U COLUAIIBHOM MPAKTHKE.

MertanpeaMeTHbIe Ppe3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBjaaaenue YHUBEPCAJIbHbIMHU Y4eOHBIMU NMO3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 6a30Bble JJOruvYeckKue JaeMcTBUsI:

CaMOCTOSITeTbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesiTh LENU JEITEIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MTOCTABIICHHBIMHU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU TMOHITHUH M YCTAHABIMBATh HUX B3aHUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS 1Ji1 OOBSICHEHUS OTEIBHBIX (DAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH ISl KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIi;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCyXICHUs (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMbBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSThH B MPOIECCE NO3HAHUS, UCIIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPE/ICTABIICHNU — XUMUYECKUN
3HaK (CMMBOJI) DJIEMEHTa, XUMHUYecKast popmysia, ypaBHEHHE XUMHUECKON peaKkinu
— TIPU pPEIICHUU Y4eOHBIX MO3HABATEIBHBIX W MPAKTHUUECKUX 3a/]ad, MPUMEHSThH
Ha3BaHHbBIC MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHbBIX MPU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIU.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJE€Th OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKuuii;

(GopMyIMpoOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABJICHHbBIE
U CaMOCTOSITEIBHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMHUPOBAHMS TUIIOTE3bI IO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  IPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS Y BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIBTATOB MCCIIECIOBAHUS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTUYECKHUX 3aa4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MO3HAHUS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX WHPOpManuu (HAYyYHO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl UHTepHeTa), aHanmM3upoBaTh MUH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTHUBOPEYUBOCTH;



(dbopMynpoBaTh 3aMpochl U MPUMEHATh Pa3IUYHBIC METOMABI MPHU TOUCKE U
orbope wuHpOpMaNMK, HEOOXOMUMOW [IJI1 BBIMOJTHCHUS YYE€OHBIX — 3a71ad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (GOpMYy  TpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCITI0JIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uHpopMaIuen: NMPUMEHITh MEXIpeIMeTHbIe ((pU3ndeckue U MaTeMaTUUYeCKHe)
3HAKU U CUMBOJIbI, )OpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOW TEMBbI B XOJ€ JUaJIOTa W/WIH
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYyIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IIPH BBIITOJIHEHUU
XMMHUYECKOTO 3KCIEPUMEHTA, IPAKTUUECKONH pabOThl MO UCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajan3alui y4eOHOTO poekTa U (OPMYyIUPOBATH BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJaSSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NeSITENIbHOCTD, Ompezensas e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCJIENOBATENbCKUX 3a]ady, BBIOUpaTh HamOoliee
b (dEeKTUBHBIN CrMOCO0 HMX penieHus ¢ y4ETOM TOJyYEeHHUs] HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUSIX;

OCYIIECTBISTH CAMOKOHTPOJIb CBOCH JEATEIILHOCTH HAa OCHOBE CaMOaHaIIn3a U
CaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3ysbTaThl OCBOEHUSI Kypca «OpraHuuyeckas XUMHSI»
OTpa)KaroT:

c(hOPMHUPOBAHHOCTh  NPEACTABICHHMA O XHMHYECKOM  COCTaBIISIOMICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUN IPUPOJIbI,



B (OpMHUpOBaHMU MBINUICHUS U KYJIBTYPbl JUYHOCTH, €€ (PYHKIHMOHAIHHOMN
IrPaMOTHOCTH, HEOOXOAMMOM AJIsi PEIICHUs] MPAKTHUECKUX 3a7a4 U HKOJIOTMYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIILHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAS TPYIINa, paauKal,
WU30MEPHS, U30MEPBL, TOMOJIOTHYECKUAN P, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPOA U
a30TCOAEPKAIME COCAUHEHHS, MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHs); TEOPUM M 3aKOHBI (TEOpUs CTPOEHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SA3BIK XUMHUH; MHUPOBO33PEHYECKUE 3HAHUI,
JeXallue B OCHOBE IOHMMAaHUS IPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
SBJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacCHOM HCITOJIb30BAHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKON AEATEIBHOCTH YEJIOBEKA;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHaBJIMBAaTh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOILME IOHITUS NPHU
ONMCAHNU COCTaBa, CTPOCHHUSI U PEBPALCHUN OPTaHUYECKUX COCTMHEHUN;

c(OPMHPOBAHHOCTh YMEHUW HCIHOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY IS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpalEHHON)
dopMysl  OpraHMYECKUX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEeaKUui,
W3rOTaBIMBATh MOJEIHM MOJIEKYJ OpPraHMYECKMX BELIECTB Ul WIUIIOCTPALUHA HX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3YyYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEICIEHHOMY
KJIacCy/Tpynmne CcoeluHEeHUN (yrJIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepiKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IIO
cuctematuueckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TpPUBHAIIbHbBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIECH, MPOMWIIEH, alleTUJIEH,
STWJIEHTJIMKOJb, TIUUEPUH, (EeHOJ, (popmanblaerus, aueTanbIeruj, MypaBbUHas
KHMCJIOTA, YKCYCHAsi KUCJI0TA, OJIEMHOBAsI KMCJIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K034,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XUMHYECKOW CBSI3M B
OpPTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIE);

C(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BemectB A. M. bytnepoBa aiisi 00bsICHEHUS 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTaB, CTPOCHUE, PU3NUECKHE
U XUMHYECKHE CBOWCTBA THUIWYHBIX MPEACTABUTENICH Pa3IUYHBIX KIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, 3TUIICH, IPOMUJICH, alleTHIeH, OyTaaueH-1,3,
MeTuI0yTaaueH-1,3, 0eH3011, METaHOJI, ATAHOJ, STUIICHTJIUKOIIb, TJIULEPUH, (GEHOII,
alleTanbAeTU, MypaBbiUHasl U YKCYCHAsl KMCIIOThI, TJII0K03a, Kpaxmal, eJITi0103a,
AMUHOYKCYCHasl KHCIIOTa), WLUIIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXIY HUMHU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUH C WCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbs (HE(DTh, MPUPOIHBINA Ia3, yrojib), CIIOCOOBI UX MEPEPadOTKH U MPAKTHIECKOE
MIPUMEHEHUE TIPOAYKTOB MepepaboTKH;

c(hOPMHPOBAHHOCTh YMEHWUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
pEeaKIMK MO U3BECTHBIM Macce, 00BEMY, KOTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WJIM NPOAYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMBIX B XUMUW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHne, U3MEpPEHHUE, SIKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUA JUIsl TPUHSTHS pEIICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsiX, CBS3aHHBIX C BEIMIECTBAMH H HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
MOCYJIOM W JabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHus: C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIMSIMH TIO BBITOJHEHHIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHHUH TUTAHUPOBATH W BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEeBpAILIEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWJICHA U NU3YYECHHE €0 CBOMCTB, KAU€CTBEHHBIE PEAKITUU OPTAHNUYECKUX BEIIECTB,
JeHaTypanus 0CIKOB MTPU HArPEBaHWH, IIBETHBIC PEAKIIMKA OCTTKOB) B COOTBETCTBUHU
C TpaBWJaMW TEXHHUKU OE30MAaCHOCTH TMpU OOpalleHHWH C BEIIECTBAMH W
7a00paTOpHBIM  000pYyIOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO
DKCIIEpUMEHTa B (OpME 3alMHuCH ypPaBHEHUH COOTBETCTBYIOIIUX pEAKIUN U
(GhopMyIMPOBATH BHIBOJIEI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOy4aeMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOpMHPOBAHHOCT, ~ YMEHHMA  COONIIOAaTh  TpaBUia  DKOJOTHUUYECKH
11€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IEJIAX
COXpaHEHHUsI CBOETO 3JI0POBBbS M OKPYKAIOIIECH MPUPOTHON Cpebl, OCO3HABAThH



OMAaCHOCTh BO3JCHCTBUS HA JKUBBIC OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKUX
BeIECTB, MoHUMasi cMbica mokaszatens [1/IK, mosicHaTs Ha mpumepax cmocoOb!
YMEHBIICHUSI W MNPEAOTBPALCHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJIOBEKA;

JUIsi 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBIICHUN;

JUISL CHENbIX M CHa0OBHIAAIIMX OOYYalOIIMXCSl: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmyiL.
11 KJIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XUMUS OTPaKaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUH: O XHUMHUUYECKOH  COCTaBJISAIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHH B IO3HAHUU SIBJICHUN IPUPOJIbI,
B (OPMUPOBAHUM MBIIUICHUS U KYJIBTYpbl JIMYHOCTH, €€ (YHKIMOHATHLHOU
rpaMOTHOCTH, HEOOXOIUMOM JIsl PEIICHUsI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKHU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBBIO U MPUPOTHOU CpeIe;

BJIAJICHUEC  CHUCTEMOM  XHMMHWYECKHUX  3HAaHMH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIararoIyMe MOHATHUS (XMMHYECKHH B3JEMEHT, aToM, M30TOoIl, s-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, CTEMIEHb OKHUCJICHUS, XMMUYECKasl CBA3b
(KoBaJICHTHAs, MOHHAS, METAIINYECKasi, BOJIOPOJIHAS ), KPUCTAJUTHYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  PEaKIMH, PpacTBOpP, DJICKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJIUTUYECKAS] AUCCOIMALIUSI, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AIEKTPOJUTUYECKON auccolmannu, nepuonnueckuit 3akon JI. M. Menneneesa,
3aKOH COXPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHMS W IMPEBpAICHUs] SHEPTUU
PH XHUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYCCKHM SI3BIK XHUMHH,
MUPOBO33PEHYECKUE 3HAHUS, JEKallMe B OCHOBE MOHUMAHHS MPUUYUHHOCTH U
CUCTEMHOCTH XHWMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHMIECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEIILHOCTH YEIIOBEKA,

c(hOpPMHPOBAHHOCTh YMEHUN BBISBISATH XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMMCAaHWUU HEOPTaHWYECKHUX BEIIECTB U WX MpPEBpaIlCHUM;

c(hOpPMHPOBAHHOCTh YMEHUN HCIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB H  YPAaBHCHHM XHMHYECKUX  PEAKIUH,



cuctematnyeckyto HomeHknaTypy (IUPAC) u TpuBranpHble Ha3BaHUS OTAEIbHBIX
HEOPraHUYECKUX BellecTB (yrapHblil ra3, YIJEKUCIBIM Tra3, aMMHakK, raméHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs CO/la, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XUMHYECKOU
CBSI3U (KOBAJIEHTHAs, HOHHAsI, METAJUTMYECKAasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIApHAas,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUN;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHABJINBATh MPUHAJIEKHOCTh
HEOPraHUYECKUX BEIHIECTB IO WX COCTaBY K OIpeneIEHHOMY KIAcCy/TpyIne
COEJIMHEHUU (TPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbI, OKCHIbl, OCHOBaHHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKPBIBaTh CMBICI MEPUOAMUYECKOro 3aKoHa [l.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYI0, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUU;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xumuueckux snemeHToB . M. MenpneneeBa, ucnonb3yss HOHATUA «S-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBACHITH 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COEJUHEHUM MO MepuojaM u
rpynmam [lepuoandeckoi cucTemsl XuMu4deckux 35eMeHToB /1. 1. Menneneena;

chOpPMHPOBAHHOCTh YMEHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKUE CBOMCTBAa HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KIIACCOB,
MOATBEPkKAATh CYIIECTBOBAHWE TEHETHUYECKOW CBS3M MEXJIY HEOPraHWYeCKUMU
BEIIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKIU;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy pPEarvupyrollnX BEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peakliy, y4acTUIO KaTajanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YPABHEHUS PEAKIMN Pa3IUYHBIX
THUIIOB, TOJHBIE U COKPAIIEHHBIC YPABHEHHS PEaKINii MOHHOTO OOMEHA, YUYUThIBAS
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIMH UAYT J0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBIM COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OMBITHBIM MyTEM HOHOB, IPUCYTCTBYIOIIKNE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh ~YMEHHMHM  PACKPBIBATh CYIIHOCTh  OKHCIHTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiuu OT pa3aIu4HbIX (AKTOPOB; XapaAKTEpP CMEIICHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHWMHUYECKHE MPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKke CPOPMUPOBAHHOCTH NPEACTABICHUM 00 OOIIMX HAyYHBIX MNPUHIMIAX U
HKOJIOTHYECKUX MPOOJIeMaxX XUMUYECKOT0 MPOU3BO/JICTBA;

c(OpMUPOBAHHOCTh YMEHHI MPOBOIUTH BBIUYMCICHUS C HCIOJIB30BAHUEM
MOHATHUS «MacCOBas J10J1s1 BEIIECTBA B paCTBOPE», O0BEMHBIX OTHOIICHH I'a30B MPU
XMMHUYECKHUX PEaKLHUsAX, Macchl BEILECTBA WM O00bEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BEILECTB, TEIJIOBOro 3¢ (eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTpaBUJia MOJIL30BAHUS XUMUYECKOM
nocyAod M JabOpaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBWwia OOpallleHus C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIUSAMH IO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
DKCIIEPUMEHT (pa3j0KEHUE IEPOKCHUIA BOAOPOJIA B MPUCYTCTBUU KaTalIM3aTOpa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB € IOMOILBK  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha CcyinbQaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMam «Metaiey U «Hemeramib») B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOpAIIEHUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTaBIATh PE3YJbTaThl XMMHUYECKOIO JKCIIepUMEHTa B (opme 3amnucu
yYpaBHEHUH COOTBETCTBYIOIINX PEAKIMil U (POPMYIMPOBATH BHIBOJBI HA OCHOBE 3THX
PE3YJIBTATOB;

chOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uHGOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOAaTh  TpaBWJa  AKOJOTHMYECKU
1EJIeCO00pa3HOr0 TOBEAEHUS B OBITY MU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAOIIEW MPUPOJHOM Cpelbl, OCO3HABAThH
OMaCHOCTh BO3JEHMCTBHS HA )KMUBBIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, IOHUMAs



cmbicn mokaszarens [I/JIK, moscHATh Ha mnpuMepax CHOCOObl YMEHBIIEHUS |
IIPEAOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3]I0POBbSI: YMEHUE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHAYECKUX

bopmyiL.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB U TeM (uudpossbie)
Ne n/m Kontpoabubie IlpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
Pa3nea 1. TeopeTruueckue 0CHOBbI OPraHN4ecKOi XUMHUH
[Tpeamer oprannydeckoit xumuu. Teopus
1.1 CTPOCHHS OPraHUYECKUX COEIMHEHUH A. 3
M. bytneposa
Wroro no pazneny 3
Pa3nea 2. Yraesogopoasbl
2.1 IIpenenpHbIE yIIIEBOAOPOABl — ATKAHBI 2
59 HenpenenbHble yrieBogopO/Ibl: aJIKEHBI, 6 |
aJIKaIMEHBbI, ATIKUHBI
2.3 ApoMaTu4ecKue yriieBoAa0pOIbl 2
54 [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB U 3 |
uX nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHnst
3.1 Cruptel. ®enon 3
39 Anpnernasl. KapOoHOBBIE KUCTOTHI. 7 |
CrnoxHble 3¢upbl
3.3 VYrneBonanl 3 1




Hroro no pazneny 13
Pasnen 4. A3oTcoaepikamme opranudeckne coeJMHeHUs1

4.1 AwmunBl. AMUHOKHCIIOTEL. beiku 3
Uroro no pazaeny 3
Pa3zneu 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

5.1 ‘ [Tnactmaccer. Kayuyku. Bomokna 2
Wroro no pazneny 2
OBHIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne i/m P Kourpoububle IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Teopernueckue 0CHOBBI XUMHU
Crtpoenue atoMoB. [lepuonnyeckuii 3akoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEIIIECTB
1.3 XHWMHMYECKUE PEAKLUN 6 1 1
Hroro no paszneny 13
Pasnen 2. Heoprannueckasi xumusi
2.1 Metanmst 6 1
2.2 Hewmeramisl 9 1 1
)3 CBs13b HEOPraHUYECKUX U OPTAHMYECKUX )
' BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XuMHS 1 )KU3Hb 4
Hroro no pasneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoimmuyecTBo yacos
Tema ypoka
n/n Bcero
[Ipeamer oprannyeckoil XuMHH, €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUCHUE 1
Teopus cTpoenus opranndeckux coequuenud A. M. bytiiepoBa, €€ OCHOBHBIE TTOJIOKEHUS 1
3 [IpencraBienue o knaccuukauy opranndeckux Beuiects. HomeHkmnarypa (cucremaruyeckas) u |
TPUBHAJIbHBIC HA3BaHUSI OPraHUYECKUX BELIECTB
4 AJIKaHBI: COCTaB M CTPOCHUE, TOMOJOTUYECKHUM PsIT 1
5 MertaH u 3TaH — OPOCTEHUIINE TPEACTABUTEIN AIIKAHOB 1
6 AJIKEHBI: COCTaB M CTPOCHUE, CBOMCTBA 1
7 OTUJEH U NPONWIEH — MPOCTEHMIINE IPEICTaBUTENN AIKEHOB 1
8 [Tpaktuueckas padota Ne 1. «I[lomyueHnue sTuieHa U U3y4€HHUE €r0 CBOMCTBY 1
9 Anxanuensl. Byraguen-1,3 u metunoyraauen-1,3. IlomyuyeHue CMHTETHYECKOTO KaydyKa U PE3UHBI 1
10 AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUN Pl ALlETHIIEH — MPOCTEUIINIA |
IIPEICTaBUTEND AJIKHHOB
11 Beruncnenus no ypaBHEHHUIO XUMHUYECKON PEaKIIUH 1
12 ApeHbl: 0eH3011 1 ToyoJ. TOKCMYHOCTH apeHOB 1
13 I'eneTnueckas cBsI3b yII€BOAOPOAOB, MPUHAIJIEKANUX K PA3JIMYHBIM KJaccaM 1
14 [TpupoHBIE HCTOYHHUKH YTIEBOAOPOAOB: IPUPOIHBIH ra3 v MOMyTHbIE HEPTSIHbBIE ra3bl, HEPTH U |
MPOAYKTHI €€ nmepepadoTKu
s [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB: MPUPOIHBIN T'a3 U MOMYTHbIE HE(PTAHBIE ra3bl, HEYTh U |
MPOAYKTHI €€ mepepaboTKu
16 KontponbHas paboTa mo pazaeny «YTiaeBog0opOab» 1
17 [IpenenbHble OMHOATOMHBIE CIIMPTHL: METAHOJI U 3TaHOJI. BogopoaHas cBsA3b 1




18 MHOroaToMHbI€ CIIUPTHI: STUIICHTIUKOJIb U TJULEPUH 1
19 @deHoII: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE U XUMHUYECKHE CBOICTBA, MPUMEHEHUE 1
20 Anpaeruapl: GOpMalIbICTH U alleTATbICTH. ALIETOH 1
21 OHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBBIE KUCIOTHI: MypaBbHHAS U YKCYCHAs 1
22 [TpakTruyeckas padora Ne 2. «CBOMCTBa pacTBOpa YKCYCHOM KHCIIOTBD» 1
23 CreapuHOBas U OJICMHOBAS KUCIIOTHI, KaK IPEICTABUTEIIN BBICITUX KAPOOHOBBIX KHUCIIOT 1
24 MpbI1a Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIeHCTBHE 1
25 CrnoxxHbIe 3(DUPBI KaK MMPOU3BOIHBIC KAPOOHOBBIX KUCIIOT. I HIPOIIN3 CIIOKHBIX A3PUPOB 1
26 XKupsl: ruponan3, npuMeHeHne, OMOJ0oru4ecKast poJib KUPOB 1
27 YrneBoabl: cocTas, Kiaccudukaius. Baxnelinme npeacTaBuTenu: Tiaoko3a, GpykTo3a, caxaposa 1
28 Kpaxman u niemutoio3a kak IpupoIHbIE MOTUMEPHI 1
29 KonTponbnas pabota no pazaeny «Kucnopoacoaepskarire opraHi4eckie CoOeInHEHUsD 1
30 AMWHEBI: METHJIAMUH W aHUJINH 1
31 AMUHOKHUCIIOTHI Kak aM(OTEpHbIE OPTaHUYECKUE COSAMHEHUS, UX Onoorndeckoe 3HaueHue. [lentu sl 1
32 benku xak mpupoIHbIe BEICOKOMOJIEKYIISIPHBIE COSUHEHUS 1
33 OCHOBHBIE NOHATHUS XUMHH BBICOKOMOJIEKYJISIPHBIX COETMHEHUN 1
34 OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX coeinHeHnH. [1nacTmaccsl, kaydyku, BOJIOKHA 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

V)
g




11 KIIACC

Ne

n/n

Tema ypoka

KoaunuecTtBo
4acoB

Bcero

XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs KOH(PUTYpaIUs
aTOMOB

[Tepuonuueckuii 3akoH u Ilepuoguueckas cucteMa XMUMHUYECKUX
anemeHToB [l. 1. MenaeneeBa, UX CBA3b C COBPEMEHHOU TEOpUEHN
CTPOCHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX JIEMEHTOB U
UX COEJIMHEHUH 10 IpynmaM U nepuogam. 3HaueHue

MNEPpUOANYICCKOro 3aKOHA U CUCTCEMbI XUMHYCCKUX 3JICMCHTOB I[I/I

MeHeneeBa B pa3BUTHU HAyKU

CTpOCHI/Ie BelecTBa. XUMHYECcKas CBA3b, eé BHUABI, MCXaHHU3MBI
06p330BaHI/I$I KOBaJICHTHOM CBSI3H. BOI[OpO,Z[HaH CBA3b

BanenTtHoCTh. DnekTpooTpuiaTenbHOCTh. CTENEHb OKUCIICHUS.
BeniectBa MONEKyYISIpPHOTO U HEMOJIEKYJIIPHOTO CTPOSHHUS

[ToHsTHE O MUCTIEPCHBIX cUCcTeMaX. ICTUHHBIC ¥ KOJUTOUTHBIC
pactBopbl. MaccoBasi J10Jisl BELIECTBA B paCTBOPE

KJ'IaCCI/I(bI/IKaI_[I/Iﬂ U HOMCHKJIaTypa HCOPraHUYCCKUX CO@HHHCHHﬁ.

I'eneTnyeckas cBs3b HCOPraHMYCCKUX BCIICCTB, PA3JIUYHBIX
KJIaCCOB

Knaccudukanus XuMruueckux peakiiuii B HEOpraHM4ecKoil u
OpraHMYECcKON XMMHUHU. 3aKOH COXPAHEHHUS MacChl BEUIECTB; 3aKOH
COXpaHEHHUs U MPEBPALICHUS DHEPTUU IIPU XUMUUECKUX PEaKIUaX

10

11

Cxopoctb peakiuu. OOpaTuMble peakiuu. XUMHUUECKoe
paBHOBecHE

[TpakTuyeckas pabora Ne 1. «BiausiHue pa3nuuHbIX GaKkTOpOB Ha
CKOPOCTb XUMHUYECKOH pEaKLIUn»
OnekTpoauTnueckas auccouuanus. [lousarue o BogopogHoM

nokasarene (pH) pactBopa. Peakiuu nonnoro oomena. I'maponus
OpPraHMYECKUX M HEOPraHMYECKUX BEIIECTB

12

13

14

OKHCIIUTENEHO-BOCCTAHOBUTEIILHEIE pEaKkIuu. ITonsatre 00
AJIEKTPOJIU3E PACILUIABOB U PACTBOPOB COJIEH

KOHTpOJ’IBHaﬂ pa60Ta o pasacity «TCOpCTH‘iCCKHC OCHOBBI
XUMUD)

Merausl, ux nosoxenue B [lepuoguueckoii cucreme
XUMUYeCKHX anemMeHToB J[. M. MenpaeneeBa 1 0COOCHHOCTH
cTpoeHus atomoB. O01Iue Gpusnveckre CBONCTBA METAIIOB




CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH PsJl HAPSKEHUI

15 1
METaJJIOB

16 XUMHYECKUE CBOMCTBA BAKHEUIIIUX METAIUIOB (HATPHIL, KA, ]
KaJIbLIMI, MarHU{, ATIOMUHUAN) U UX COSIUHEHUN

17 XUMHYECKUE CBOMCTBA XpOMa, MEJU U UX COCTUHECHUI 1

18 XHUMHUYECKHE CBOMCTBA IIUHKA, JKEJIe3a U UX COCAUHECHUI 1

19 [TpakTrueckas padota Ne 2. "Pemenne skCriepuMeHTATbHBIX 1
3a7ad4 1mo reMe «Metauisl»"
Hewmerannsl, ux nonoxenue B [lepuoanueckon cucreme

20 XUMHYecKuX 3aeMeHToB JI. M. MenaeneeBa 1 0COOCHHOCTH 1
CTPOEHUS aTOMOB

)1 ®du3nyecKue CBONCTBAa HEMETAIOB. AJUIOTPOINHS HEMETAIIOB (Ha 1
npuMepe KUCIopoa, cepsl, pochopa u yriepoaa)

22 XUMHUYECKUE CBOMCTBA IaJIOT€HOB, CEPhl U UX COCAUHECHUI 1

23 XuMHYEeCcKue CBOWCTBA a30Ta, (pochopa u ux coeTuHEHUI 1

24 XUMHUYECKUE CBOMCTBA yIIepo/ia, KPEMHHUS U UX COCITMHEHUN 1

25 [IpruMmeHeHne BaXKHEHUIIIUX HEMETAVIOB M MX COCIUHEHUM 1
O0o001IeHrEe U cHCTEMAaTH3alKs 3HaHui 110 TeMe «HemeTaiby.

26 Brluncnenus 1o ypaBHEHHUSIM XUMHYECKUX PEAKIIMN U 1
TEPMOXUMHYECKUE PACUETHI

7 [TpakTrueckas padota Ne 3. «PemieHne sKkCriepuMEeHTAIbHBIX |
3a1a4 no teme "Hemeramier'»

28 KonTpoabHas pabora o temam «Metamis» u «HemeTamisy. 1

79 Heopranunueckue u opranndeckue KucioTel. Heoprannueckue u |
OpTraHUYECKHE OCHOBAHUS

30 AMoTepHbIe HeOpraHUYEeCKHe U OPraHMYECKUe COSTUHEHUS. |
['eneTnueckasi CBA3b HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB

31 Ponb xumun B o6ecrieueHu 3K0JI0THYECKOM, YHEPreTUUECKOM U |
MUIIEBON O€30MaCHOCTH, PA3BUTHU MEIUITUHBI

1 [TpencraBienust 06 00X HAYYHBIX MTPUHIIUIIAX |
MIPOMBIIIICHHOTO MOJYYEHUS BAXKHEHIIINX BEIECTB

33 YenoBek B MUPE BELIECTB U MAaTEPHAIIOB 1

34 XuMUS U 300pOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

10 KJIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTe/IbHOM NPOrPaMMBbI CpelHero 001ero o0pazoBaHus

Teopernueckre OCHOBBI OPraHUYECKON XUMHH

CdopMupoBaHHOCTH MPEACTABICHUH O XUMUYECKOH COCTaBIISIONIEH
€CTECTBEHHOHAYUYHON KapTUHBI MHUpa, POJM XHMHHU B TO3HAHUU
SABIIGHUN TPUPOAbI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKUMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOU s
pEelICHUs] TPAKTUYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIIICHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cperie

1.2

Brnanenne cucremMoil XMMUYECKMX 3HAHMH, KOTOpas BKIJIKOYAET:
OCHOBOIIOJIAraroIiue MMOHATHUS (Monekyrna, BaJICHTHOCTb,
AJIEKTPOOTPUIATEIIBHOCTh, CTEIIEHb OKHUCICHMS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHAs Macca, MOISPHBIA OO0BEM, YIIEPOAHBIN CKElerT,
byHKIMOHAMBHAA ~ TPyMMa, paaudKan,  HW30MEpHsi, HU30MEpHI,
TOMOJIOTUYECKUW PANl, TOMOJIOTH, VYTJIEBOAOPOAbI, KHUCIOPOI- U
a30TCOJEpIKAIINE COCIUHEHUS, OMOJOTUYECKH aKTHBHBIC BEIIECTBA
(yrneBopl, KHUpbI, OETKH), MOHOMED, TOTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUs); TECOPUU M 3aKOHBI (Teopust
XUMHUYECKOTO CTPOCHHS OopraHuveckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHHA S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEICHHSI O CBOWMCTBAaX, COCTaBe, TMOJIYYCHHMH U 0€30MacHOM
WCIIOJIb30BAHUM BAXXHEUIIUX HEOPraHUYECKHMX U OPTaHMYeCKUX

BEIIECTB B OBITY M MPAKTUYECKOM NEATEILHOCTH YeJIOBEKa

1.3

1.4

CdopMUpoBaHHOCTb yYMEHUU BBISBISTH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAaHABIMBATh WX  B3aUMOCBSA3b,  HCIIOJIB30BATh
COOTBETCTBYIOIIME IOHATUA IIPU OIMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPraHUYECKUX COSTMHEHUIN

C(I)OpMHpOBaHHOCTL yMCHI/Iﬁ HCIIOJIB30BaTh XUMHUYCCKYHO CUMBOJIMKY

JUISL COCTABJICHHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,




1.5

1.5

1.6

COKpamEéHHOW) (opMyn OpraHMYECKHX BEIIECTB W YPaBHEHHM
XUMHUYECKUX  pEaKUWid,  M3rOTaBJIMBaTh  MOJEIH  MOJIEKY]
OpPraHMYEeCKUX BEIIECTB I WUIIOCTPAUUA HMX XHUMHYECKOTO U

IMPOCTPAHCTBCHHOI'O CTPOCHUA

ChopMupOBaHHOCT YMECHHUW YCTaHABIMBATh MPHUHAIIE)KHOCTD
U3YYEHHBIX OPraHUYECKHUX BEIIECTB MO UX COCTaBY U CTPOCHUIO K
onpenenéHHoMy Kiaccy (Tpynne) coeluHEeHH#l (yriaeBOAOpOJIbI,
KHCJIOPOA M a30TCOJEp)KAINE COCTUHEHUS, BHICOKOMOJIEKYIISIpHbIC
COCJMHCHUS), JaBaTh WM Ha3BaHUsA I1I0 CHCTEMAaTHYECKOU

nomenkiarype (IUPAC)

CdopMupoBaHHOCTb YMEHHS ONPEAEIATH BUIbl XUMHUUECKON CBS3H B

OpPraHMYECKUX COCIUHEHUSIX (OJUHAPHBIE U KPAaTHbIE)

ChopMupOBaHHOCT YMEHMsI TPUMEHATH: IIOJOXKEHUS TEOpHUHU
CTpoeHHs opraHndeckux pemiects A.M. byriepoBa /it 00bsiICHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTABAa M CTPOCHMS; 3aKOH

COXpaHCHUA MACChbI BCHICCTB

2.1

22

yl"J'IeBOILOPO,I[LI . Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OPraHu4CCKuUC COCANMHCHHA. BbICOKOMOJ'ICKy.]'ISIpHBIC COCIUHCHUA

CdopMupoBaHHOCTb YMEHUN NPUBOJUTH TPUBHUAIBHBIC HAa3BaHUS
OTJICIIbHBIX OPTraHUYECKHX BEIIEeCTB (ITUJICH, MPOIUJICH, alleTHIICH,
STHJICHTJINKOJb, TIUIEPHUH, (EeHON, (opMalbIeru, aneTalbIeTH/I,
MypaBbMHAs KHUCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBAas KHCIIOTA,
CTeapuHOBasl KHUCJIOTa, TJIIOK03a, (PYKTO3a, Kpaxmal, ILeUIIJI03a,

TJIAIIHH )

CdopMupoBaHHOCTh YMEHUN XapaKTepuU30BaTh COCTaB, CTPOCHUE,
dbusznyecKkue M XUMUYECKHE CBOWMCTBA TUIMUYHBIX MPEACTaBUTENEH
paSJ'II/I‘-IHI)IX KJIaCCOB OpFaHquCKHX BCIIIECTB (MeTaH, 39TaH, 3TUJICH,
MPOMUIICH, areTwieH, OyraaueH-1,3, merunOyramueH-1,3, OeHzod,
METaHOJI, ITAHOJ, STUJICHTJINKOIb, TIUIIEPUH, (EHON, aleTalbIeTU]I,
MypaBbHUHAS M YKCYCHAsl KHCIIOTHI, TJIFOKO3a, KpaxMaJ, IeJUTi0J03a,

aMUHOYKCYCHasl KUCJIOTa)

2.3

24

ChopMHPOBaHHOCTh YMEHUS WILTIOCTPUPOBATH TEHETHUECKYIO CBSI3b
MEXIY THUIOUYHBIMA TPEACTABUTEISIMA  PA3JUYHBIX  KJIACCOB
OPraHUYeCKUX BEILIECTB YpPaBHEHUSIMHU COOTBETCTBYIOLIUX

XMMUYECKHUX PEaKIUi ¢ UCII0JIb30BAaHUEM CTPYKTYPHBIX (OPMYIT

C(bOpMI/IpOBaHHOCTB YMCHUA XapaKTCPU30BaATh HCTOYHHUKH

YIJIEBOAOPOAHOTO ChIpbs (HE(Th, MPUPOIHBIN Ta3, Yrojb), CIIOCOOBI




UX T1epepaboTKM W  MPAaKTHYECKOE MPHUMEHEHHE IPOIYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl

3.1

3.2

ChopMupoBaHHOCT yMEHHH BIageTh CHCTEMOW 3HAHUH 00
OCHOBHBIX METOJaX HAayYHOTO IO3HAHMWS, MCIOJb3YeMbIX B XHMHUH
Opy M3y4YeHUHM BELIECTB M XUMHUYECKUX SBJICHUH (HaOmroneHwHe,
U3MEpEeHUe,  OKCIEPUMEHT,  MOJEIMPOBAHUE),  UCIOJIbH30BATH
CHUCTEMHBbIC XHMHMYECKHE 3HAHHWS JJs NPUHATHS pEHICHUH B
KOHKPETHBIX KM3HEHHBIX CUTYAIHsX, CBI3aHHBIX C BEIIECTBAMH U UX

IIPUMEHCHUEM

CdopmMupoBaHHOCTb yMEHUW COOMIOAATH MpaBUJA IOJIb30BAHUS
XUMHUYECKON MOCYyA0H U 1abopaTopHBIM 00OpYAOBaHUEM, a TaKKe
MpaBmJIa OOPAIICHHUS C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKITUSIMHU

11O BBIIIOJIHCHUIO na60paT0pme XUMHUYCCKUX OIIBITOB

33

CdopMupoBaHHOCTH ~ YMEHUW  IUIAHUPOBATh M BBITIOJHSATH
XUMUYECKUH IKCIIEPUMEHT (IIPEBpAIICHUSI OPTaHMYECKUX BEIICCTB
IpU HArpeBaHUU, MOJyUYEHUE STUJIEHA M H3Y4YE€HHE €ro CBOICTB,
KAueCTBCHHBIC PEAKIMU OPraHUYeCKHX BEIIECTB, JCHATypalus
OEJIKOB IIPY HAarpEeBaHMM, IIBETHBIC PEAKIIUU OCIKOB) B COOTBETCTBUU
C IpaBUJIAMHU TEXHUKH O€30MaCHOCTH TPU 0OpaIeHHUH C BEIIECTBAMHU
U J1a0opaTOpHBIM OOOPYIOBaHHMEM; TMPEACTABIATh PE3YIbTAThI
XHMHUYECKOTO JKCIIEpUMEHTa B (QopMe 3amucu ypaBHEHHI
COOTBETCTBYIOIIMX peakiuuii U (GOpMyIHpPOBATh BHIBOJLI HA OCHOBE

9TUX PE3YJIbTATOB

34

3.5

CopMupoBaHHOCTb ~ YMEHMIl  HPOBOAMTH  BBIYUCIEHUS IO
XMMUYECKUM YpaBHEHHMSIM (Macchl, 00bEMa, KOJIUYECTBA MCXOIHOTO
BEIIECTBA WJIM TNMPOJYKTa PEaKIMM MO0 H3BECTHBIM Macce, 00BbEMY,
KOJIMYECTBY OJIHOTO M3 UCXO/HBIX BEUIECTB UJIHU MPOYKTOB PEaKIMN)
CdopmMupoBaHHOCTh  yMEHHUHU KPUTHYECKH aHaJIM3UPOBATh
XUMHUYECKYI0 MH(POpPMAIUIO, MOIYYaeMyl0 U3 pa3HbIX MCTOYHUKOB

(cpenctBa MaccoBoil nH(popMaru, cetb IHTepHET u 1pyrue)

3.6

ChopMHpPOBAaHHOCT, YMEHHMM COOJIOIATh TpaBUiIa SKOJOTUYECKH
[[e1eCO00Pa3HOr0 MOBEACHHS B OBITY M TPYIOBOU JEATEIHHOCTH B
[EeISIX COXPAHEHHsSI CBOETO 3[I0POBBS U OKpPYKAIOIIEH MPHPOIHON
CpeIlbl, OCO3HABATh OITACHOCTH BO3JICWCTBHS Ha JKUBBIC OpPraHU3MBI
OHpC}IGJ’IéHHBIX OPraHn4Y€CKuX BCUICCTB, TIOHUMAsA CMBICJI ITOKA3aTCIIA

[TAK (mpenenbHO MAOMYyCTUMON KOHIIGHTpAIMHM), TMOSCHATH Ha




11 KIIACC

pUMepax CIocoObl YMEHBIICHUSI W MPEAOTBPAIICHUS UX BPEIHOTO

BO3I[€I>'ICTBPI$I Ha OpPraHu3M 4YCJIOBCKaA

Kon
MpOBEPAEMOro
pe3yJbTara

1

1.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI71 nporpamMmasl CpeaHEro oﬁmero 06pa3OBava

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Binanenue cucremMoil XMMHUYECKMX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIATAIOIINE  TOHATUSA  (XMMHUYECKHU  DAJIEMEHT, aToM,
9JIEKTpOHHAsT 000JI0OYKa aroma, s§-, p-, d-dJIEKTPOHHBIE OpOUTAIH
aTOMOB, HOH, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIbHOCTD,
CTENEHb OKHUCJICHUS, XHMMHUYECKas CBSI3b, MOJIb, MOJISIPHAs Macca,
MOJISIDHBI 00BEM, KPHCTALIMYECKAs PEIIETKA, TUIBI XUMHYECKUX
peakuui (OKMCTTUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- u
SHIOTEPMHUYECKHE, PEAKIIU HOHHOTO 0OMEHA), pacTBOD, AJIEKTPOJIUTHI,
HEIJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JTUCCOIMAIUSA, OKHUCIUTENb,
BOCCTaHOBUTEJIb, CKOPOCTb XUMHYECKOW pPEaKIUU, XHUMHUYECKOE
paBHOBECHE); TEOPUM M 3aKOHBI (TEOpPHUS  DJIEKTPOJIUTHYECKOM
nuccormanuu, Ilepmonuueckuit 3akon [[.M. MenneneeBa, 3akoH
COXpaHEHHS MacChl), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUI S3bIK XUMUH,
(bakTONOTMUECKUE CBEJEHUSI O CBOMCTBaX, COCTaBe, IMOJIYYCHUU U
0€30MMacCHOM UCIOJIB30BAHUN BOKHEHIIINX HEOPTraHUYECKUX BEIIECTB B

6LITy u HpaKTquCKOﬁ ACATCIIbBHOCTH YCJIOBCKA

1.2

CdopMupoBaHHOCTh YMEHUW BBIABIATH XapaKTepHbIE MPHU3HAKU U
B3aUMOCBA3b M3YYEHHBIX IOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUSA TPU OIHUCAHUHM CTPOCHUS M CBOMCTB HEOPraHUYECKHUX
BEILIECTB U MX IPEBPALICHUH; BBIABIATh B3aUMOCBSI3b XUMHUUYECKHX
3HaHUHN c MOHATUSAMU u IIPEACTABICHUSMHA JIPYTUX

CCTCCTBCHHOHAYYHBIX IPCIMCTOB

1.3

1.4

BnaneHue OCHOBHBIMM METOJaMHU HAaYYHOTO TO3HAHUA BCHICCTB U
XUMHUYECKHUX SIBIICHUM (HaGJ’IIO,Z[CHI/IC, HU3MCPCHUC, OKCIICPHUMCHT,

MOJICIIMPOBAHNE)

C(I)OpMHpOBaHHOCTB YMCHI/Iﬁ OMPCACIIAThL BAJICHTHOCTH U CTCICHb
OKHCJICHHUSA XHMHUYCCKHX JJICMCHTOB B COCIHHCHUAX Pa3JINdIHOIO

CoCTana, BHU] XUMHYICCKOM CBs3H (KOBaHeHTHaﬂ, HOHHaAas,




MeTaJUIM4ecKasi, BOJOPO/IHAsA) B COETUHEHUSIX, TUIT KPUCTANIMYECKON
PELIETKA KOHKPETHOTO BEIIeCTBa (aTOMHAsi, MOJIEKYJIsipHasi, HIOHHAs,

MeTaJUTHYecKas)

1.5

CchopMupoBaHHOCTh YMEHHI ONPEACTATh XapaKTep CPEIbl B BOTHBIX

pacTBOpax HCOPraHU4ICCKUX COG,Z[I/IHCHI/Iﬁ

1.6

ChopMUpOBaHHOCTh YMEHHS  KIAacCH(DUIUPOBATh XUMHUYECKHUE
PEaKIMK 10 PA3JIMYHBIM IPU3HAKAM (YUCITYy U COCTABY pearupyromnmx
BEIIECTB, TEIIOBOMY J(QekTy peakuuu, H3MCHCHHIO CTEIICHEH
OKHUCJICHUS ~ JJIEMEHTOB,  OOpaTUMOCTH  PEAKIMH,  YYaCTHUIO

KaTaJIu3aTopa)

1.7

1.8

1.9

1.10

1.11

ChopMupOBaHHOCTE YMEHHI COCTABJIATH YPAaBHCHHS PpEaKIUl
pa3JIMYHBIX THUIIOB, IMOJHBIE U COKPALIEHHBIE YPAaBHEHUS peaKUUi
WOHHOTO OOMEHa, YYUTHIBas YCJIOBHS, MPU KOTOPHIX ITH PEAKIHH
HIYyT 10 KOHLA

CdopmupoBaHHOCTH yMEHUHI IIPOBOJIUTH peakuuu,
MIOATBEPKIAIOIIHE KA4eCTBEHHBIN COCTaB pa3IMYHbIX
HEOPraHUYECKUX BEUIECTB, PACMO3HABATH OIBITHBIM IYTEM HOHBI,

NMPUCYTCTBYIOIIHEC B BOOAHBIX PACTBOPAX HCOPIraHUYCCKUX BCIICCTB

ChopmupoBaHHOCTh YMEHUN PACKPBHIBATh CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAaHOBUTEIBHBIX  peaKIuil MOCPEACTBOM COCTaBIICHUS
AJIEKTPOHHOTO OajlaHca 3TUX peakluit

ChopMUpOBaHHOCTb YMEHHH OOBACHATH 3aBUCHUMOCTb CKOPOCTH
XUMHUYECKON peaklMy OT pa3inyHbIX (PaKTOPOB

CpopMHUpPOBAaHHOCT, YMEHHM OOBICHATH XapakTep CMEHICHUS
XUMHYECKOI0 PABHOBECHS B 3aBUCUMOCTHU OT BHELIHETO BO3/1EUCTBUS

(mpunnun Jle Hlatense)

O6u1a51 H HCOPraHNYCCKasaA XUMHA

2.1

CpopMHUpOBaHHOCTh YMEHHUN pacKpbIBaTh CMBICH [lepuogudeckoro
3aKOHa J.. MenneneeBa u JIEMOHCTPUPOBATH €ero

CUCTEMATHU3UPYIOIIYI0, OOBSCHUTEIbHYI0O U  IPOTHOCTHYECKYIO

byHKIIIT
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ChopMHUpPOBAaHHOCT, ~ YMEHHMM  XapaKTEPU30BaTh  AJIEKTPOHHOE
CTPOCHHE AaTOMOB XMMHYECKHMX OJJeMEHTOB 1|—4  mnepuonoB
[lepuonnueckoin  cuctemMbl  XUMUYECKUX  dsemeHTtoB  J[.HM.
MenpeneeBa, UCTIONB3YS MOHATHS «S-, P-, d-3TEKTPOHHBIE OPOUTATHY,
«OHEPreTUYECKNE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHUS

CBOMCTB XHUMHYECKHX DJIEMEHTOB W X COG)II/IHeHI/II\/'I o nepuoaamM u




rpynnaMm Ilepuogudeckoil CUCTEMBbl XMMHUYECKUX 3iIeMEeHTOB JI.M.

Menneneesa
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2.5

2.6

2.7

ChopMupoBaHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATH) 0OIIHE
XMMUYECKHE CBOWCTBA HEOPraHWYECKHUX BEUIECTB  Pa3IMYHBIX
KJIACCOB, TIOATBEPK/IATh CYIIECTBOBAHNE TCHETHUECKOM CBA3N MEXKILY
HEOPraHWYEeCKUMH  BEIIECTBAMH C  ITIOMOIIBIO  ypaBHEHHH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

ChopMupOBaHHOCTH YMEHHMH yCTaHAaBIMBATh IMPUHAICHKHOCTD
HEOPraHMYECKUX BEIIECTB 110 UX COCTAaBY K ONPEAEIEHHOMY KJIAcCy
(rpymme) coequHeHui (POCThie BEIIeCTBa — METAJUIBI U HEMETAILIBL,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIC TUAPOKCHUADBI, COJ'II/I)

CchopMupoBaHHOCTb YMEHUH MCII0JIB30BAaTh XMMUYECKYIO CUMBOJIUKY
JUIL COCTaBJIEHUS! (OPMYJ BEUIECTB M YpPaBHEHMH XMMHUYECKHX
peakuuii, cuctemarnueckyro HomeHknarypy (IUPAC) u tpuBnanbHbie
Ha3BaHMsI OTHEIbHBIX HEOPraHMYECKHUX BELIECTB (yrapHblii ras,
YIJIEKUCIBI ra3, aMMuUak, raméHas HM3BeCTh, HEraméHas H3BECTb,

MUTHEBAs COJA, TUPUT U JPYTHE)

CdopmupoBaHHOCTh YMEHUI XapaKTepu30BaTh (OMUCHIBAThH) OOIIME
XUMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIICCTB  Pa3IMYHBIX
KJIACCOB, MTOATBEPHKIATh CYIICCTBOBAHUE TCHETUYCCKOM CBSI3U MEKTY
HEOPraHWYECKUMHU  BEIIECTBAMH C  [OMOIIBKO  ypaBHEHUH

COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKuHﬁ

ChopMupoBaHHOCTH ~ YMEHMH  IUIAHUPOBaTb M BBINOJIHATH
XUMHUYECKHH SKCIEpPUMEHT (pa3lioKeHHEe NepoKcHIa BOJOpoJa B
MIPUCYTCTBUH KaTaJIN3aTopa, ONPEENICHHE CPE/Ibl PACTBOPOB BEILIECTB
C NOMOMIbIO YHHUBCPCAJIBHOTO HHAWKATOPA, BJIIMAHUC PA3JTUYHBIX
(akTOpOB Ha CKOPOCTb XMMHUECKOW pEaKIMM, PEaKIUU HOHHOTO
oOMeHa, KaueCTBEHHbIE PEeaKLUu Ha CyiabdaT-, KapOOHAT- U XJIOPHUI-
AHWOHBI, HA KaTUOH aMMOHMU S, PCUHICHUC SKCIICPUMCHTAJIBHBIX 3aaa4
o Temam «Mertabsl» U «HemeTanas») B COOTBETCTBUU € PaBUIIaMU
TEXHUKH O€30MacCHOCTH TMpH OOpalleHHH C BeleCTBAMU MU
na0opaTOpHBIM ~ 00OpYJIOBaHUEM;  MPEJACTABIATh  PE3YJIbTaThl
XUMHYECKOrO O3KClepuMEeHTa B  (QopMme 3amucu  ypaBHEHHM
COOTBETCTBYIOIIUX peakuuil U (GopMynupoBaTh BBHIBOJABI Ha OCHOBE

OTUX PC3YJIbTATOB

2.8

C(I)OpMHpOBaHHOCTB YMCHI/Iﬁ CO6J'IIO,I[8.TB mpaBujia TIOJIb30BAHUA

XUMHYSCKOMN Hocynoﬁ n J'Ia60paTOpHLIM O60py,Z[OBaHI/IeM, a TaKXcC




IpaBuiIa OOpaIIeHHUs C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKLUSMHU

110 BBIIIOJIHCHHUIO HaGOpaTOpHBIX XUMHNYCCKUX OIIBITOB

29

ChopmupoBaHHOCTE  YMEHHH  XapaKTepU30BaTh  XHUMHUYECKUE
IIPOLIECCHI, JIEYKALIUE B OCHOBE IIPOMBIIUICHHOIO ITOJIyYEHUSI CEPHOU
KHCIIOTHI, aMMHUaKa, a Takxke chOPMUPOBAHHOCTh MPEACTABICHUN 00
OoOIIMX HAyyHBIX MPHUHIMIIAX M JKOJOTHYECKHX Mpoliemax

XUMHYCCKOI'O IMTPOMU3BOJACTBA

XUMHUS U KU3HL. PacuéTrl

3.1

3.2
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ChopMHUpPOBAHHOCTH MPEACTABICHUN O XMMHUYECKON COCTaBIISAIONMIEH
€CTECTBEHHOHAY4YHOW KapTUHBI MHpaA, POJM XUMUU B TO3HAHUU
SIBJIGHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIBTYpHI
JUYHOCTH, €€ (PYHKIIMOHAIBHONH T'PaMOTHOCTH, HEOOXOIMMOW IS
pelleHrs TPAKTHUYECKUX 3a/7ad U IKOJIOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

CdopmupoBaHHOCTH yMEHUHN KPUTHYECKH AQHaJIM3UPOBATH
XUMHUYECKYI0 HMH(OpMaIuio, MojaydaeMyto M3 Pa3HbIX HCTOUYHUKOB

(cpeacTBa MaccoBO KOMMYHHMKaIUK, ceTh IHTEpHET U Ipyrue)

CpopMHUpPOBAaHHOCT, YMEHHI COONIOAATh MpaBHJia HKOJIOTHYECKU
1enecoo0pa3Horo MoBeAeHUS B OBITY U TPYAOBOW AESITENBHOCTH B
LEIAX COXPAHEHUs CBOETO 3JI0pPOBbSl M OKPYKAIOIIEW IPUPOAHOU

cpensl
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3.5

Oco3HaBaThb OMAacHOCTh BO3JEWUCTBUS Ha JKUBBIE OPIraHU3MBI
ONpEACNEHHBIX BEIIECTB, MOHMMAas cmblcan mokazarens [IJIK,
MOSICHATH Ha IPUMEPAX CIOCOOBI YMEHBIICHUS ¥ TIPEAOTBPAILIEHUS UX

BpCIAHOIO BOSI[GPJICTBHH Ha OpraHu3M 4€JIOBCKa

CpopMHUpPOBAaHHOCT, ~ YMEHUW  MPOBOAUTH  BBIYUCICHHS  C
HCIIOJIb30BAaHUEM TOHSATHUSl «MaccoBas JI0JIs BEIIECTBA B PacTBOpE»,
OOBEMHBIX OTHOIIIEHUH Ta30B MPHU XUMHYECKHX pPEaKIHIX, MacChl
BelIeCTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
TeI0BOT0 3 (deKTa peakiiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCIICCTB, ITPCBPAIICHUA U COXPAHCHUA SHCPTHUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUSA

1

TeopeTnueckrne OCHOBBI OPraHU4YECKONH XUMHUHU

1.1

1.2

1.3

[Ipenmer opraHMyYecKOM XUMHUHU: €€ BOZHUKHOBEHHE, PA3BUTHUE U 3HAYCHHUE B
IIOJIyYEHUU HOBBIX BEUIECTB M MAaTepuajoB. Teopus CTpOEHUs OPraHUYECKHUX
coequHenniit A.M. BytnepoBa, €€ 0OCHOBHbBIE MOJIOKEHUS

CrtpykrypHble (OpMysnbl OpPraHMYecKHX BeliecTB. ['omororusi, uzomepus.
XuUMHUYECKasi CBSI3b B OPraHUYECKUX COCAUHEHUSX — OJMHApHbIC U KpaTHbIE
cs3u. [Ipencrasienne o KiaccuGUKaIMM OPraHUIeCKIX BEIICCTB
Homenkiiatypa oprannueckux coeIMHEHUH (CUCTeMaThuuecKas) U TPUBUAIIbHBIE

Ha3BaHUS BaKHEUIITNX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHM4CCKNX BCIICCTB

VYri1eBo10pOBI

2.1

2.2

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH psia. MeraH U 3TaH —
MPOCTEHIINE MPEACTABUTENM AJIKAHOB: (PU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuy 3aMeIlleHUs] U TOPEHHs), HAXOXKIECHHWE B NPUPOAE, IMOJIyYCHHE U

IIPUMCHCHHUEC

AJKEeHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN PsA. DTWIEH U NPONUIIEH —
MPOCTEHIINE MPEACTABUTENH AJKEHOB: (PU3MYECKHEe U XUMHUYECKHE CBOWCTBA
(peakuuy TUAPUPOBAHUS, TAJOTEHUPOBAHUSA, TUJpATallUd, OKHUCIECHUS U

HOHI/IMepI/I3aHI/II/I), MOJIY4YCHHUEC U IPUMCHCHUC

2.3

24

Anxaauensl: OyraaueH-1,3 u merunOyranueH-1,3: cTpoeHHe, BaKHEWIIME
XMUMHYECKHe CBOICTBa (peakuus nonumepusanun). [lonyueHre CHHTETHYECKOTO

KayuyKa U PEe3HHbI

AJKHMHBI: COCTaB M 0COOEHHOCTH CTPOEHHsI, TOMOJIOTHYECKUHN Psijl. ALIETUIIEH —
MPOCTEHIINIA TpPEACTaBUTENb AJIKHHOB: COCTaB, CTpPOCHHE, (PU3NYECKUE HU
XUMHUYECKHE  CBOMCTBAa  (peakuMM  TUAPUPOBAHUSA,  TaJIOT€HUPOBAHUS,

ruaparanuu, I OpeHI/Iﬂ), TOJIY4YCHHUEC U IPUMCHCHUC

2.5

Apenbl. benson: cocraB, cTpoeHue, (pu3MUECKME€ W XWMHYECKHE CBOMCTBA
(peakuuu TaJOTEHUPOBAHUS M HHUTPOBAHMS), TMOJIYYEHHE W TMPUMEHEHHE.
Tonyon: cocraB, cTtpoeHue, PU3NYECKUE U XUMHUYECKHE CBOWCTBA (peakluu
raJIOrTeHUPOBAHUS M HUTPOBAHUS), MOJy4yeHUE W NpuMeHeHHe. TOoKCHUYHOCTh
apeHoB. ['eHeTHyeckas CBA3b MEXKIY YIVIEBOAOPOJAMH, MPUHAMIEKAIIUMHU K

Pa3JINIHBIM KJIacCaM




2.6

3.1

3.2

33

IIpuponHblE HMCTOYHUKM yrieBOAOpoAoB. IIpupomHbBII Tra3 M MONYTHBIE
HedTsHbIe Ta3el. HedTs u e€ mpoucxoxaenue. CriocoOsl nepepaboTku HePTH:
NIEPEroHKa, KPEeKHUHI (TepMHUYECKUH, KaTanuTudeckuil), nuposu3. IIpomyKTsl
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBILICHHOCTH U B ObITY. KamMeHHBbIiH

yroJIb U IPOAYKTHI €T0 IMepepadoTKu
Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHNS

[IpenenbHble OOHOATOMHBIE CHOUPTBL. MeETaHON M 3TAaHOI: CTPOCHUE,
¢du3nuecKkue W XMMHUYECKHE CBOWCTBA (pEaKlMU C AKTHBHBIMU METaJUIaMU,
raJloreHOBOJIOPO/IaMHU, TOpPEHHE), MpUMEeHeHHe. BoJopolHbie CBS3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. /[eficTBHE METaHOJIa U 3TaHOJIA HA OPraHU3M YeJIOBEKa.
MHOroaToMHBIE CIIUPTHI. DTUICHIJIUKOIb U TIUIEPUH: CTPOCHUE, (pr3ndeckue
U XUMUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IICJIOYHBIMH METAJJIaMU,
KaueCTBEHHAsl peakilisi Ha MHOTOATOMHbIE CHHPTHI). [leiicTBre HAa opraHusm

yenoBeka. [IpuMeHeHue ririepruHa U STHICHTITUKOIS

@deHo: CTpOEHUE MOJIEKYJbl, (U3MYecKrHe U XUMHYECKHE CBOMCTBA.
Tokcuunocth Genoina. [Ipumenenue dhenomna

Anpaeruipl ¥ KeTOHbI. DopMaIbIeTy, aleTaibAeru/l; CTPOCHHUE, (PU3UIECKUe
U XUMHUYECKHE CBOMCTBAa (peaklMM OKHUCJICHHS W  BOCCTAHOBJICHUS,

KAaueCTBEHHbIE PEAKIINH ), IOJyUYEHUE U IPUMEHEHHE
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3.5

OHOOCHOBHBIE TIpeeNIbHbIE KapOOHOBBIE KUCIOThL. MypaBbHHAS U YKCYCHAsI
KHCJIOTBI: CTpOeHHE, (PU3MYEecCKre W XUMHUYECKHEe CBOWCTBA (CBOMCTBa, 00mIMe
JUI Kjacca KHCJOT, peakuus »TepuduKanuu), MOJIyd4eHHe U TPUMEHEHHE.
CreapuHOBas U 0JIEMHOBAs! KUCJIOTHI KaK MPEACTaBUTENHN BBICIINX KapOOHOBBIX

KHCIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE JeiicTBHE
CrnoxHble 3QUpBI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MIPOIN3 CIOKHBIX
a¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas ponib

KUPOB

3.6

VYrneBoabl: cocTaB, KjIacCU(PUKALUSA YriIeBOI0B (MOHO-, JU- M MOJIMCAXAPHUIbI).
I'moko3a — mpocTedmuii MOHOCaXapHua: OCOOEHHOCTH CTPOCHMS MOJIEKYJIH,
¢u3nyeckue M XHUMHUYECKHE CBOICTBa (B3aMMOJEHCTBHE C THIPOKCHAOM
meau(Il), oxucnenme ammuayHbIM  pacTBOpoM  okcuaa  cepebpa(l),
BOCCTAHOBJIEHHE, OpOKEHUE TIIIOKO3bI), HAX0XKJIEHUE B IPUPOJIE, TPUMEHEHHE,
6uosornyeckas posib. Porocunte3. PpykTO3a Kak M30Mep IoKo3bl. Kpaxman
U LEJUII0J103a KaK MpUpoaHble oaumepbl. CTpoeHHe Kpaxmalla U LEJUII0JIO3bI.
dusnueckue W XUMHUYECKHE CBOMCTBAa Kpaxmamia (THUAPOJIW3, KadeCTBEHHas

peaKIus C HOJIOM)

A3oTcoepikaliie OpraHn4eckie CoeIMHEeHNs




4.1

AMUHOKHCIIOTHI KaK aM(OTepHbIe OpraHudyeckne coenuHeHus. Pusnueckue u
XMMHUYECKHE CBOWCTBA aMMHOKUCIOT (Ha NMpuUMeEpe INMIMHA). buomornyeckoe

3HAa4YCHUC aMHHOKHUCJIOT. HGHTI/II[BI

4.2

5.1

benku kak mpUpPOAHBIE BBICOKOMOJIEKYJSpHblE coeauHeHud. [lepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XMMHUYECKHE CBOICTBa OENKOB:

TUAPOJU3, ACHATypalusl, KAYeCTBEHHbIC peakluy Ha OeIKu
BricokoMoneKysipHbIE COSAMHEHMUS

OcCHOBHbBIE TIOHSITUSI XUMHUHU BBICOKOMOJIEKYJISPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO, CTENEHb  MOJMMEpPU3AIUHU,  CPEAHSS

MOJICKYJIsIpHasd Macca. OcHOBHBIC MCTOABbI CHUHTC3a BBICOKOMOJICKYIISIPHBIX

COG,Z[I/IHeHI/Iﬁ — IMOJIMMEPpHU3alnA U IIOJIUKOHACHCA U

5.2

3KCH€pI/IMCHTaJH)HI)Ie MCTOAbI HM3YUYCHUA BCHICCTB HU HUX HpeBpaHICHI/If/'II
O3HAaKOMJICHUE C 06pa3uaMH NpupoOAHbIX W HCKYCCTBCHHBIX BOJIOKOH,

IjracTMacc, KaydyKoB. HOJ'Iy‘IeHI/IC CUHTCTUYCCKOI'O KaydyKa U pC3UHbL

11 KIIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

1.1

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHH

XuMu4ecKkuit aeMeHT. AToM. SIapo aToMa, U30TOMbI. DIEKTPOHHAs 000JI0UKa.
DHepreTuyeckue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTAIH, §-, P-, d-2TI€MEHTHI.
OcobeHHOCTH pacrpeiesieHUs JIEKTPOHOB TI0 OPOUTAIISIM B aTOMaX AJIEMEHTOB

NEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHAS KOH(UTYpaLHs aTOMOB

1.2

[Iepnoanueckuii 3akoH u Ilepuonnueckas cucreMa XMMHYECKUX 3JIEMEHTOB
J.1. Menneneea. CBsi3b Nepuoau4eCcKoro 3akona u [lepnoanueckoii cuctemsl
XuMHyeckux 3yeMeHToB J[.M. MenneneeBa ¢ COBpEeMEHHON TEOpUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XMMMYECKHUX D3JIEMEHTOB H
o0pa3yeMbIX UMM IPOCTBIX M CIIOKHBIX BEIIECTB IO TPyNIaM U MEPUOJAM.

3HadeHue NepruoaANYCCKOro 3aKOHA B PA3BUTHUUN HAYKU

1.3

1.4

1.5

Ctpoenue BemecTBa. XHUMHYECKas CBA3b. BUIAbl XUMHYECKOW CBS3HU
(koBaJleHTHasl HEMOJNSpHAs W TOJSApHAs, WOHHAs, MeTajuindeckas). VoHBI:
KaTHOHBl M aHWOHBIL. MexaHU3Mbl 00pa30BaHHS KOBAJICHTHON XHUMHYECKOH

cBs3M (OOMEHHBIN U TOHOPHO-aKIEeNnTOpHBIN). BooponHas cBs3b
BajneHTHOCTB. DeKTpOoOTpUIIATENLHOCTh. CTEMEHb OKUCICHUS

BemiecTBa MOJIEKyISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH IMOCTOSIHCTBA

cocTaBa BellecTBa. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWMCTBA




BEIIECTB OT THUIA KPUCTAUIMYECKOW pemérku. lloHsatne o aucnepcHsIX
cucreMax. VIcTHHHBIE U KOJUIOMIHBIE pacTBOpBL. MaccoBas [10J11 BelLecTBa B

pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHUM. Homenkiarypa

HEOPTraHNYCCKUX BCIICCTB

1.7

1.8

1.9

1.10

Xumuyeckass — peakuus.  Knmaccudukanus — XUMHYECKMX — peakuuid B
HEOPraHMYECKOI U OpraHMYecKOi XUMHUU. 3aKOH COXPaHEHUsI MacChl BEIIECTB,

3aKOH COXpaHCHUA U IPCBPAICHUS SHCPIrUU IIPU XUMHUYCCKUX PCAKIUAX
CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

OOpatumblie peakuuu. XuUMHUecKoe paBHoBecue. DaKTOpHI, BIHAIOIIME Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle Ilarense
OnexTponutrdeckas quccormanysa. CuibHbele u cialble 3mekTpoiautsl. Cpena
BOJHBIX PAacTBOPOB BEIIECTB: KHUCNAsd, HEUTpanbHas, IienoudHas. Peakuuum

HOHHOrO 0OMeHa

1.11

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHHEIC pCaKuu

2.1

Heopr AHNYCCKasA XUMHUA

Hewmerannel. ITonoxenue HeMeTajaoB B HepHOI[quCKOﬁ CHUCTEMC XUMHUYCCKUX
JJICMCHTOB HI/I Menpaeneena u 0COOEHHOCTH CTPOCHUA aTOMOB. duznyeckue

CBOICTBa HEMETAUIOB. AJUIOTPONMS HEMETAJUIOB (HAa IMpHUMEpEe KHUCIOpOoaa,

cepsl, pocdopa u yrirepoa)

22

2.3

XUMHYECKUE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TaJOreHOB, CEphI, a30Ta,
docdhopa, yraepoga W KpEeMHHUs) HM  HUX  COCIMHEHHH  (OKCHIOB,
KHCIIOPOJICO/ICP)KAIIUX KUCIIOT, BOJOPOIHBIX coeauHeHwuil). I[IpumeHeHue

BaKHEUIIIMX HEMETAIIJIOB U UX COCAUHEHUI

Meramnel. [lonoxenue meramnoB B llepuoanueckol cucTeMe XUMHUYECKUX
anemenToB JI.M1. MenneneeBa. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI0YEK
aTomMoB MeTasuioB. O01re Gpuznueckre cBoMcTBa MeTaIIOB. CIUTaBbl METAILIOB.

3HeKTpOXHMquCKHﬁ psaa HaHpH)KeHPIfI MCETAJIJIOB

24

2.5

XUMHYECKHE CBOMCTBA BAXKHEWINIMX METAIOB (HATPUM, Kaduil, KaJIbIIHM,
MarHuii, allOMMHUN, IIUHK, XpOM, *Kelle30, MeJb) U UX coequHeHui. Ooiue
CrocoObl MOMy4YeHUsI MeTaluIoB. [[pruMeHeHre MeTalIoB B OBITY U TEXHHUKE

I'eHeTnueckas CBSI3b HEOPraHUYECKUX BEILIECTB, IPUHAIICKAIINX K PA3JITUYHBIM

Kj1accaM

XUMHS U )KU3Hb




3.1

Ponp xumMum B o0ecne4eHHH SKOJOTHYECKOH, DHEPreTUYECKOW M IMHUIICBOM
0€30MacHOCTH, Pa3BUTHH MEAUIWHBI. [[OHATHE O HAyYHBIX METOAAX MO3HAHUS

B€IICCTB U XUMHNYCCKHNX peaKHI/Iﬁ

3.2

HpeI[CTaBJIeHI/ISI 00 O6H_H/IX HAaYYHBIX IMPUHIHUIIAX TPOMBIIIJICHHOI'O IMOJIYYCHUA
BaKHEHIITNX BC€IICCTB. Yenosek B MHUPE BEIIECCTB U MaTCpHUAIOB: BaKHEHIIIIE
CTPOUTCIIBHBIC MaTCpHrajibl, KOHCTPYKIMOHHBIC MaTCpHajbl, KpaCcKu, CTCKIIO,
KEepaMuKa, MaTCpualibl AJId SJICKTPOHUKH, HAHOMATCPUAJIbI, OPraHUYCCKHUC U

MHUHEpaJIbHbIC YI00peHUs
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Xumus u 3A0POBLEC HYCJIOBCKA: IIpaBUJia HCIOJIB30BAHHUA JICKAPCTBCHHBIX
mpenaparoB, IIpaBujia 0€30IacCHOT0 MCIIOJIb30BaHUS IIpernapaToB OBITOBOM

XUMHU B HOBCGI[HGBHOﬁ KHU3HHU

IPOBEPSIEMBIE HA EI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kox

IIpoBepsiemble TPeGOBaHUS K MPEAMETHBIM pe3yJbTaTaM

NPOBEPSIEMOr0  OCBOEHHsI OCHOBHOI1 00pa30BaTeJbHOI MPOrpPaMMBbI CPeTHEr0

TpeOOBaHUs
1

1.1

0011ero o6pa3oBaHus

Bnagenue cucteMoi XUMHYECKUX 3HaHHﬁ, KOTOpasA BKIOYacT:

OCHOBOIIOJIATAFOIINE MOHATHS (XUMUYECKHHA 3JIEMEHT, aTOM, U30TOIIBI,
AJIEKTPOHHAsT 000J0YKa aToma, S$-, p-, d-DJIEKTPOHHBIE OpOUTAIU
aTOMOB, OCHOBHOE M BO30YKJIEHHOE COCTOSIHAE aTOMa, NOH, MOJIEKYJIa,
BAJIEHTHOCTh,  DJIEKTPOOTPHUIIATENBHOCTh,  CTETIEHb  OKUCJICHHUS,
XUMHUYECKas CBSI3b (O- M T-CBSI3b, KPaTHBIE CBS3H), THOpUIU3AIUS
ATOMHBIX OpOMTaNell, KpUCTaJJIMYecKas pemeéTka, MOjb, MOJIIpHas
Macca, MOJSPHBIH 00BEM, MOJSIpHAs KOHIICHTPAIUS, PACTBOPHI
(MCTUHHBIE, TUCTIEPCHBIE CUCTEMBbI), KPUCTAIJIOTUAPATHI, YTIEPOIHBIN
ckeneT, (YHKIMOHANbHAS TPYIMa, paJuKal, HU30MEphl, CTPYKTypHas
dbopmyna, wu3zoMepusi  (CTpyKTypHas, reomeTpuueckas  (Iuc-,
TPAHCH30MEPHSs1), TOMOJOTHYCCKHIA PsAJ, TOMOJIOTH, YTJIEBOJIOPOIBI,
KHCTIOPOJI- M a30TCOJEPIKAIINE COSTUHEHUS, OMOJIOTHYECKN aKTHBHBIC
BelecTBa (YrJIeBOAbL, KUPHI, OETTKH), MOHOMED, TOTTUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHHS, KPEKUHT, PU(POPMUHT,
TUIIBI XUMHUYCCKUX peaKHI/Iﬁ (OKI/ICJ'II/ITCJ'II)HO—BOCCTaHOBI/ITCJ'II)HBIe,
9K30- W DHAOTEPMUYECKHE, pPEaKIHH HOHHOTO OOMEHa, TOMO- U
reTeporeHHbIe, 0OpaTUMBbIE U HEOOPATUMEBIE), PACTBOP, AJIEKTPOJIUTHI,

HEBJICKTPOJINTEI, SJICKTPOJIUTHYICCKAA JUucconuamnus, CTCIICHDb




Aucconuann, OKHCIIHMTCIb, BOCCTAHOBUTCIIb, 3JICKTPOJIM3, CKOPOCTH

XUMHUYECKOHN peaKIIMH, XUMUYECKOE PAaBHOBECHE)

1.2

TEOPUM M 3aKOHBI (TEOpUS XUMHUUYECKOTO CTPOEHHUS OPraHUYeCKHX
BemectB A.M. bytnepoBa, Teopus 3JIEKTPOIUTHUECKON THUCCOIMAINH,
[Tepuonnueckuii 3akon [[.M. MeHneneeBa, 3akKOH COXpaHEHUSI MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, MUPOBO33PEHUYECKUE
3HaHUS, JIeXKAIllMe B OCHOBE MOHUMAHUSI TPUYUHHOCTU U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUM, COBPEMEHHBIC IPEACTABICHUS O CTPOCHHUH

BCIIECTBA HA aTOMHOM, MOJICKYJIIPHOM U HAAMOJIEKYJIAPHOM YPOBHAX

1.3

1.4

NpEacCTaBICHUA (¢ MCXaHU3Max XHUMHUYCCKUX peaKHHﬁ,
TEPMOANHAMHNYCCKUX u KHHETHYCCKHUX 3aKOHOMEPHOCTAX ux

IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTEMAX

Q)aKTOHOFI/I‘IeCKI/Ie CBCACHHUA O CBOFICTB&X, COCTaBC, IIOJYUCHUU U
0e30macHOM HCIIOJIBb30BaHUH BaXKHEHIIINX HCOPTraHNYCCKUX u
OpraHu4Y€CKUX BCUICCTB B 6I)ITy u HpaKTHHGCKOﬁ JACATCIIBHOCTH

YCJIOBCKA

1.5

2.1

oO111e HayyHble IPUHIMIIBI XUMUYECKOTO IPOU3BOJCTBA (Ha IpUMeEpe
IPOM3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHoja, NepepaboTKu
He(TH)

ChopMupoBaHHOCTb YMEHUH BBISBIIATD:

XapaKTCPHBIC IIPU3HAKU W B3daMMOCBAA3b H3YUYCHHBIX HOHHTHﬁ,
MNPUMCHATE COOTBETCTBYIOIIMWC IIOHATHUSA IIPH OIMMCAHUW CTPOCHHUA H

CBOMCTB HEOPIraHUYECKUX U OPTAaHUUYECKUX BEIIECTB U UX IPEBPALICHUI
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3.1

B3aHMMOCBSI3b XMMHYCCKUX 3HAHUM C MOHSATUSIMH U MNpeaACTaBJICHUAMU
APYyrux npeamMeToB Ui 0oJiee 0OCO3HAHHOTO MTOHUMAHUSA U OOBICHCHUS

CYIIHOCTU MAaTCPUAIBHOTI'O €AUHCTBA MHpPa
C(I)OpMI/IpOBaHHOCTB YMEHHA UCIIOJIB30BATh:

HAauMCHOBaHUA XHMHUYCCKHUX COCI[I/IHCHI/Iﬁ MCKAYHAPOAHOI'0 COrO3a
TeOpeTH‘IGCKOﬁ n HpHKJ’IElI[HOfI XMMHU W TpPHUBUAJIBHBIC HAa3BaHHUA
BCIICCTB, OTHOCAIMIMUXCA K MH3YUCHHBIM KJIaCCaM OpPraHu4CCKHUX U

HCOPTaHUYCCKUX CO€IUHEHUI
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4.1

XUMHUYECKYIO CUMBOJIHUKY AJI1 COCTaBjieHUsI (GOpMYJ HEOpPraHMYECKHX
BEIIECTB,  MOJEKYISIPHBIX ¥ CTPYKTYpHBIX  (pa3BEpHYTBIX,
COKpAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHNYECKUX BEIECTB

ChopMupoBaHHOCTH YMEHHUS KIacCU(UIIIPOBATS:

HCOPTaHNYCCKUC BCIICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTL OCHOBaHHUA H

KPUTEpUU IS KIIacCU(DUKAIIMN U3y4aeMbIX XMMUYECKUX OOBEKTOB




4.2

OpPraH"nvCCKHUC BCIICCTBA, CAMOCTOSATCIIBHO BBI6I/IpaTI> OCHOBaHUA H

KPUTEPUU IS KITACCH(PUKAIIMU N3yIaeMbIX XUMUYECKHX 00bEKTOB

4.3

M0 Pa3IMYHBIM TPH3HAKAM (YHCITY W COCTaBy PEarupyrolluX BEIIECTB,
TemioBOMY J(PQEKTy peakiuy, W3MCHEHHIO CTENEeHEH OKUCIICHHUS

AIIEMEHTOB, 00PaTUMOCTHU PEaKIMY, YYaCTUIO KaTalu3aTtopa)

ChopMHPOBAHHOCTh YMEHUS XapaKTEPU30BATh FJIECKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30YXJAEHHOM COCTOSSHUM) W HOHOB
XUMUYECKUX 3JeMeHTOB 1 — 4 mepuonoB Ilepuoguyeckoil cuctembl
JA.N. MenaeneeBa 1 ux BaJICHTHbIE BO3MOKHOCTH, UCITOJIb3Ys HOHATHUS

§-, p-, d-3TIEKTPOHHBIE OPOUTANIN, FHEPIEeTUYECKUE YPOBHU

7.1

7.2

ChopMupoBaHHOCTH YMEHHSI OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH COEIMHEHUH IO
[IepUOJaM U Ipymnmam

ChopMupOBaHHOCTh YMEHHUS COCTaBJIATh YPABHEHUS XUMHUYECKUX
peakyii ¥ pacKpbIBaTh UX CYLIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakuui IIOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa ITHX PEeaKIui

YPaBHEHHs PEaKLMH pa3IUuYHbIX THIIOB; IIOJHBIE M COKpPAIEHHBIE
YpaBHEHUS pEAKIUil HOHHOrO OOMEHa, Y4YWThIBas YCJIOBUA, HpU

KOTOPBIX 3TH PECAaKIUU UAYT 10 KOHIIA

7.3

peakuuii TUAPOIM3a, peakluii KOMIIEKcooOpa3oBaHus (Ha MpuMepe

TNAPOKCOKOMIUICKCOB IMHKA U aJHOMI/IHI/ISI)

C(I)OpMI/IpOBaHHOCTB YMCHHUA ITOATBECPKAATL:

8.1

Ha KOHKPETHBIX TpPHUMEpPAX XapaKTep 3aBHCHUMOCTH PEAKIIMOHHOMN
CIIOCOOHOCTH OPraHWYeCKUX COEIWHEHUN OT KpaTHOCTH U THIIA
KOBaJICHTHON CBS3U (G- M T-CBSI3U), B3aUMHOTO BJIIUSHUS aTOMOB U
IpyOIn aToMOB B MOJIEKYJaX, a TakkKe OT OCOOEHHOCTEH peanuzanuu

Pa3JIMYHBIX MEXAaHU3MOB IPOTCKAHUA peaKIII/Iﬁ

8.2

XapaKTCPHBIC XUMHNYCCKHEC CBOMCTBA BCIICCTB COOTBETCTBYIOIIMMHA

9KCIICPUMCHTAMU U 3alIUCAMU ypaBHeHI/Iﬁ XUMHUYCCKUX peaKHHfI

ChopMHpPOBAaHHOCTh YMEHHS XapaKT€pHU30BaTh COCTAB W Ba)KHEHIITHE
CBOICTBa BEILIECTB, NPUHAMIEKALMX K ONpEACHEHHBIM KiaccaMm U
rpynmnaM CoOeIuHEHUH (MpOCThIE BELIECTBA, OKCHJbI, TUAPOKCUIBI,
COJIM; YIJIEBOAOPObI, MPOCThIE 3(UPHI, CIUPTHI, PEHOIBI, albAETUIbI,
KETOHBI, KApOOHOBBIE KHUCIOTHI, CIIOKHBIE d(PUPHI, KUPHI, YIIIEBOIBI,

aMHUHBI, aMUHOKHUCJIOTBI, OCITKH )




10

ChopMupoBaHHOCTh YMEHHS HPOBOJUTH PACUETHI MO XMMUYECKHM
dbopMynaM U ypaBHEHHSM XMMHUYECKHX PEAKIUil ¢ MCIOIb30BAHUEM

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH:

10.1

10.2

Macchl (00bEMa, KOTMUYECTBA BEIIECTBA) MPOAYKTa PEAKITHH, ECITH OJHO
W3 HCXOJHBIX BEIIECTB JIaHO B BHJE pacTBOpa C ONpeneiaEéHHOMN
MacCOBOMH JI0JIeH paCTBOPEHHOTO BEIIECTBA MJIM TAHO B U30BITKE (MMEET

IIPUMECH)

MaccoOBOW WM 00BEMHOM JI0J1H, BBIXO/Ia MPOJAYKTA PEAKLIUU

10.3

TEII0BOTO P deKTa peaKiuit

10.4

00BEMHBIX OTHOILIEHHH Ta30B

10.5

M0 HAaXOXKJICHUIO XUMUYIECKOU (POPMYITBI BEliecTBa

11

Bianenue cuctemMoil 3HaHUK O METOJAaX Hay4HOI'O IO3HAHMS SIBICHUI
OPUPOJIbI, HCHONb3YyeMBbIX B €CTECTBEHHBIX HAayKax U YyMEHHUE
OPUMEHATh ATU 3HAHUSA IPU HKCHEPUMEHTAIBHOM HCCIIEOBAaHUU
BEIIECTB U JJIsl OOBSICHEHUS! XUMUYECKUX SIBICHUH, MMEIOIINX MECTO B
IpUPOJIE, TPAKTUYECKON NEATEIbHOCTH YE€IOBEKa U B IOBCEIHEBHOMN

JKHU3HHU

12

13

14

ChopMUpOBaHHOCTh YMEHHUS NPUMEHSTH (HMCHOJB30BAaTh) 3HAHUSA O
COCTaB€ M CBOMCTBAX BEUIECTB MJIsI SKCIIEPUMEHTAIBHOM IPOBEPKU
TUMOTE3 OTHOCHUTENIFHO 3aKOHOMEPHOCTEH MPOTEKaHHUS XUMHUYECKHX
peakiuii W TMPOTHO3UPOBAHUS BO3MOXKHOCTEH MX OCYIIECTBIICHUS;
CUCTEMHBIC XMMHUYECKUE 3HAHUS JJIs1 OOBSICHEHHS] M MPOTHO3UPOBAHUS
SBJICHUM, MMEIOIIUX €CTECTBEHHOHAYYHYIO MPUPOAY; Al TPUHATHUA

IPaMOTHBIX pelIeHU MPoOJieM B CUTYalUsX, CBSI3aHHBIX C XUMHUEH

ChopMupoBaHHOCTh YMEHUS IUIAHUPOBATh U MPOBOJUTH XMMUYECKHUN
OKCIIEPUMEHT (TOJyYeHWE U HM3YYEHHE CBOMCTB HEOPTaHMYECKUX M
OpPraHWYeCKHUX BEIIECTB, KAa4EeCTBEHHBIE PEAKINU YIIIEBOJAOPOIOB
Pa3IMYHBIX KJIACCOB M KUCIIOPOJICOACPKAIMX OPraHNYECKUX BEILECTB,
peleHre  HKCHEPUMEHTAJIbHBIX  33aJad O  Paclo3HaBaHHUIO
HEOPTraHMYECKUX M OPTaHUYECKUX BEIIECTB) C COOJIOJICHHEM TPaBUII
Oe3omacHoro oOpalleHHs C  BemlecTBaMM UM JabOpaTOPHBIM
o0opynoBaHueM; GOpPMYIHPOBATH IETU MCCIIEIOBAHUS; MIPEICTABIAT
B pa3NU4YHON (opMe pe3ynbTaThl IKCIEPUMEHTA, aHAJIU3UPOBATh U

OLICHUBATH UX JOCTOBEPHOCTh
CdopMHUpOBaHHOCTh YMEHHSI OCYILLIECTBIISATH LIEI€HAIPABICHHbIN MONUCK
XUMHUYECKOW HHGOpMAallMM B PAa3JIMYHBIX HCTOYHMKAX (Hay4yHas H

yueOHO-Hay4Hasl JIUTEpaTypa, CPeACTBAa MAacCOBOW MH(OpMAIMHU, CETh




WHTepHeT M Opyrue), KpUTHUYECKH aHAJIU3UPOBaThb XHMHUYECKYIO
uHpOpMaIHIO, NepepadaThiBaTh €€ M UCIOIb30BATh B COOTBETCTBUH C

MTOCTABJICHHOW y4eOHOM 3a1aueit
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ChopMupOBaHHOCT, yMEHHUS TMPOTHO3MPOBATH, AHAIM3UPOBATH U
OLICHUBAaTh HMH(POPMALUIO C TO3MLHUH HKOJIOTHYeCKoH Oe30macHOCTH
HIOCIIE/ICTBUI OBITOBOM M MPOW3BOJCTBEHHOHN AEATEIBHOCTH YEIOBEKa,
CBSI3aHHOM C TepepabOTKON BeIeCTB; CHOPMUPOBAHHOCTH YMEHHI
OCO3HAaBaTh ONACHOCTh  BO3JEHCTBUS HA  JKUBBIE  OPraHU3MBI
OIIpe/ICNIEHHBIX BEIIECTB, TOHMMAas CMBICT IIOKa3aTelsl IMpeaeiabHON
JOMYCTUMOM KOHLIEHTPAIlMM, M TOSCHATh Ha IPHUMEPax CIIOCOObI
YMEHBIICHU M MPENOTBPALLECHUS MX BpPEIHOIO BO3ICHCTBUSA Ha

OpraHusMm 4€JI0BCKa




HEPEYEHbDb 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA
EI'D 1O XUMHUHU

Kon

1.1

1.2

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH

Crpoenne  BemectBa. CoBpeMEHHas  MOJAEIb  CTPOCHHS  aToMa.
Pacripenenenue 2JIeKTPOHOB IO SHEPTeTUYECKUM ypoBHsIM. Kitaccupukarmst
XUMHUYECKHX 3JIeMeHTOB. OCOOEHHOCTH CTPOCHHUS SHEPTETHIECKIX YPOBHEH
aToMOB (s-, p-, d-anemeHTOB). OCHOBHOE M BO30YKIEHHOE COCTOSHHS

aTOMOB. DJIEKTpOHHAas KOHQUTypaius aToMa. BaneHTHbIE 3JIeKTPOHBI

Ilepuonuueckass cucrema xumuueckux osnementoB J[.M. Mengeneena.
®uznueckui cmbica [lepuoanueckoro 3akona JI.1. Mengeneesa. [Ipuunnbl
Y 3aKOHOMEPHOCTH HW3MEHEHUSI CBOWCTB AJIEMEHTOB M MX COCIUHEHUH IO
nepuojiaM M TpynmnaM. 3aKOHOMEPHOCTH B M3MEHEHHMH CBOMCTB IMPOCTHIX

BCIICCTB, BOAOPOAHBIX COCHHHGHHﬁ, BBICHIUX OKCHUIOB U THAPOKCUIIOB

1.3

1.4

BaneHTHOCTb. :‘)HeKTpOOTpI/ILIaTeHBHOCTB. CreneHb OKHCIICHUS

Bungelr xumuueckoil cBA3M (KOBaJ€HTHAs, WOHHAs, MeTaJJIM4ecKas,
BOJIOpPOJHAs) U MexaHu3Mbl €€ oOpa3oBaHus. MeXMOJIEKyIsIpHbIC
B3auMoOJeiicTBus.  BemecTBa  MONEKYJISpHOIO U HEMOJEKYJSPHOIO
cTpoeHHus. Tumbl KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBa

BCIICCTB OT THUIIA KpHCT&J’IJ’IH‘IGCKOﬁ peI_HéTKI/I

1.5

1.6
1.7

1.8

Xumnueckasi peakius. Kriaccudukamuss XMMHUYECKHX — PEakIuid B
HEOPraHWYeCKOM M OpPraHMYEeCKOM XUMHUHU. 3aKOH COXPAHEHHS MacChl

BEIICCTB
CKOpOCTb peakinu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB
TeroBbie 3¢ HeKTbl XUMUYECKUX peakuuil. TepMoxuMuyeckue ypaBHEHHs

OOpartumble peakuuu. XumMudeckoe paBHoBecue. MakTopsbl, BIUSIOLUIME HA

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense

1.9

OnekrponauTnueckas auccouuanus. CuIbHbIE U CJ1a0ble AJIEKTPOJIUTHL.
Cpena BOJHBIX pacTBOPOB BEIIECTB: KHUCIas, HEHUTpajbHas, IIEIOYHAs.

CrencHb Jucconyanyy. Peakiimy HOHHOTO oOMeHa

1.10

I'maponus coneit. MonHoe mpousBeaeHne BOAbl. BomopoaHsblil moka3aresnb

(pH) pactBopa

CnocoObl BBIPpAXKCHUSA  KOHLCHTpALlMK  paCTBOPOB: MaACCOBad  JOJIA
paCTBOpéHHOFO BCIICCTBA, MOJIApHAasA KOHICHTpAalHA. HacpllmeHHesle U

HCHACBIIICHHBIC paCTBOPLI, paCTBOPUMOCTD. KpI/ICTaJ'IJ'IOl"I/I}IpaTI)I




1.12

OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC pCaKkuu. HOBCI[GHI/IG BCIICCTB B

cp€aax C pa3HbIM 3HAYCHUEM pH MCTO,I[BI OJICKTPOHHOI'O OajaHca

1.13

DNEKTPOIN3 PACTBOPOB U PACILIABOB COJIECH

2.1
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2.3

OCHOBBI HEOPraHUYECKON XUMUU

Knaccudukammst HEOPraHUYECKUX COCMHEHHUIA. Homenknarypa

HEOPTraHNYCCKUX BECIICCTB

XWUMHUYECKHUE CBOMCTBA BOKHEWINIMX META/UIOB (HATPUH, Kalui, KaJlblUH,
MarHui, aJlOMAHUN, IMHK, XPOM, JKeJIe30, MeJlb) U UX coequHenuid. Oomue

CIOCOOBI MOJYYEHUS] METAJIJIOB
XUMHYECKHE CBOMCTBA BaXKHEHIIMX HEMETAJJIOB (TajJOreHOB, CEphl, a30Ta,
docdopa, yriepoga © KpeMHHsS) W HMX COCAMHEHHU (OKCHOB,

KHCIJIOPOJICOACPKAIIMX KUCIIOT, BOJOPOIHBIX COSIUHEHU)

24

TI'enernueckas cBI3b HEOPTraHNYCCKUX BCIICCTB, NPUHAMJICKAIUX K

Ppa3IMYHbIM KJiIaCCaM

2.5

3.1

32
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#H#HPar### nenTudukanus HeopraHndecKux coennHeHnii. KauecTBeHHbIe

peakIMKy Ha HEOPTaHUYECKHUE BEIICCTBA U MOHBI
OCHOBBI OPraHUYECKON XUMUHU

OCHOBHBIE TMOJIO)KEHUSI TEOPUUM XHMHUYECKOTO CTPOEHHUS OpPraHUYEeCKUX
coenuHeHuil A.M. byrtnepoBa. VYriepoaHblid CKEIET OpraHU4ecKOi
MOJIEKYJIbl. KpaTHOCTh XMMHUYECKOW CBSI3U. S- U P-CBA3U. sp3-, sp2-, sp-
ruOpuau3anuu  opOWTaNell aTroMoOB yriiepoaa. 3aBUCHMOCTh CBOMCTB
BELIECTB OT XUMUYECKOTO CTPOEHUS MOJIeKyl. I'omosoru. I"'omonornueckuii
psa. M3oMepust u n3oMepsl

[TonsTne o QynkuuoHanbHOM rpymnme. OpueHTauoHHble A()(EeKTs
3aMECTUTENEN

[IpencraBienue o kaaccupUKaluyd OpraHMYecKUx BerecTB. HomeHkmarypa
OPTaHWYECKUX COCTUHEHUN (CUCTEeMaTHYeCKas) U TPUBUAIBLHBIC HA3BAHUS

BOKHEHIIMX PEACTABUTENICH KJIACCOB OPraHUYECKUX BEILIECTB

3.4

CBoOoHOpaaMKaIbHBIH M HOHHBIM MexaHu3Mbl peakuuu. l[loHsTue o

HykJieopuie u snexrpoduie. [Ipasuno MapkoBuukoBa. [IpaBuio 3aiinea

3.5

AJKaHBI. XHUMUYECKUE CBOICTBA AJIKaHOB: raJOreHUPOBAHHUE,
JETUIPUPOBAHHUE, TEPMHUUECKOE pA3JI0KEHUE, KPEKUHI, HW30MEpU3aLus,
ropenue. Ilomydenue ankanoB. Ilukmoankanel. Crnenuduka CBOWCTB
HUKJIOAIKAHOB C MaJbiM pa3MepoM LHKJIA. Peakuuu NpPUCOETUHEHUS U

pPaduKaJIbHOTO 3aMCIICHHUA




3.6

3.7

AJIKEHEbI. XUMHYECKHE CBOICTBA: peakuuu TIPUCOETUHEHHUS
(rajoreHupoBaHWe, THAPUPOBAHUE, THIPOTATOTEHUPOBAHUE, THUIpATAIIH),
TOPEHHUsI, OKMCIICHHSI ¥ TIoJIuMepu3aiuu. [[poMbIlIeHHBIC U Ta0OpaTOPHBIS

CIOCOOBI MOJYYEHHUSI ATIKEHOB
AnkanueHsl. XUMUYECKHE CBOWCTBA aJIKAJIMECHOB: PEAKIMH TPUCOCTUHCHUS
(rugpupoBaHMEe, TaJIOTEHUPOBAHME), TOPEHHA U  MOJIMMEPU3ALHUU.

[Tonydyenue ankanreHoB

3.8

AJKUHBI. XUMHYECKHUe CBOMCTBA: peakuuu IIPUCOEIUHEHUSA
(raoreHMpoOBaHUE, TMAPUPOBAHUE, T'MIpATALUs, T'MIPOrajloreHupOBaHUE)
KaKk Croco0 TMOoJIydyeHHs] MOJUMEPOB U JPYTUX HOJE3HBIX HPOAYKTOB.
Peakuyu  3amemenus. I'openue aueTuieHa  KaKk  MCTOYHMK
BBICOKOTEMIIEPATYPHOIO IUIAMEHHM JUIsl CBapKM M PE3KH METAJUIOB.

HpI/IMeHeHI/IC allCTHUJICHA

3.9

Apenbl. XUMUYECKHME CBOWCTBA OE€H30J1a: pEaKUHUH DIECKTPODUIBLHOTO
3aMellleHus, IPUCcoeIMHeHNs (THAPUpPOBaHKe, TaloreHupoBanue). Peakuus
ropeHus. OCOOEHHOCTH XMMHUYECKMX CBOWCTB Toiyonda. Ilomyuenue
Oenszona. OCOOEHHOCTH XHMMHYECKUX CBOMCTB ctuposa. llomumepusanus
ctupona. CrnocoObl  MONyYeHUs] W OPUMEHEHHE  apOMaTHUYECKHX

YIJIEBOIOPOOB

3.10

3.11

3.12

Cnuprtel. [lpenenbHble OJAHOATOMHBIE CHUPTHL. XHWMHUUYECKHE CBOWCTBA:
B3aMMOJICHCTBHE C HATpUEM Kak Crnoco0 YCTaHOBIEHUS HaJIUuus
TUAPOKCOTPYNIBI, C TaJOr€HOBOJOPOJAMU KaK CIOCO0  IOJy4eHHUs
pacTBOpUTENEH, BHYTPU- U MEXMOJIEKYIsIpHas aeruaparanus. Peakius
ropenus. [lomyuenue sTaHona: peakiusi OPOKEHHs TIIOKO3bI, THApATAIIHS
ATUJIEHA. DTUJIEHIJIMKOIb W TJIMIEPUH KaK MNPEICTABUTENN MPEAEIbHBIX

MHOI'0OAaTOMHBIX CITMPTOB

®enous. XuMHUYecKHe cBOMcTBa (peHoNa (peakluu C HaTpUeM, THAPOKCUIOM

HaTpusd, Opomom). [lonyuenue penona

AJ'II:I[GFI/II[BI. XI/IMI/I‘-ICCKI/IG CBOﬁCTBa npeneanmx AJIbACTUIOB:
TUAPUPOBAaHUE; KadeCTBEHHbIE peakUWd Ha KapOOHWUJIBHYIO TIpynmy
(peakuus «cepeOpsSHOTO 3epKajay, B3aUMOJCHCTBHE C TUAPOKCUIOM METU
(IT). ITonyyenune mpenenbHBIX aJIbJICTHIOB: OKUCIICHHE CITUPTOB, THApATALIUs
arneTuseHa. AIIETOH KaK MPeICTaBUTENb KETOHOB. OCOOCHHOCTH peaKInu

OKHCJICHHA all€TOHA

3.13

KapOGoHOoBBIE KHCITOTHI. XUMUUYECKHE CBOWCTBA MPEACITHHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOEHHOCTM XMMHUYECKHUX CBOMCTB MYypaBbHUHOMN

KHUCJIOTHI. HOHy‘-ICHI/IC IpeACIIbHBIX OAHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT!




OKHCJICHHUC AJIKaAHOB, aJIKCHOB, IICPBUYHLIX CIIUPTOB, aJIbACTU0B. Bricmme

MNpEaACIbHBIC U HEMTPEACIBbHBIC Kap6OHOBbIe KHCJIOTHI

3.14

3.15

3.16

3.17

Cnoxnble 3¢upsl u kupbl. CrocoObl TOJXYYEHHUS CIOXKHBIX 3(UpOB.
OO6parumocTts peakuuu >tepuukanuu. [Ipumenenne cioxHbIX 3QUPOB B
NHIIEBOI U appIOMEPHOH MPOMBIIUIEHHOCTH. JKUPBI KaK CIOKHBIE 3(UPHI
TIIMIEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. XUMUYECKHUE CBOWCTBA JKUPOB:
THJIPUPOBAHUE, OKUCIICHHE. | UAPOIIH3, WM OMBUICHHE, JKUPOB KaK CIIOCO0
HPOMBIIICHHOTO TIOJIy4eHHUSI COJEeH BBICHIMX KapOOHOBBIX KHCIOT. MbLTa

KaK COJIM BBICHIHUX Kap6OHOBI)IX KHCJIOT

XVMMHYECKHE CBOMCTBA TIUIIOKO3BI: PEAaKLHUU C YYaCTUEM CIUPTOBBIX H
IBJETUAHOMN TPYII U MOJOYHOKHUCIIOE OposkeHue. [I[pumMeHeHune riroKo3bl,
e¢ 3HaYeHUE B JKM3HEACATEIBLHOCTH Opranmsma. Jlucaxapuiel: caxaposa,
MasbTO3a. BoccTaHaBiMBamOIMEe M HEBOCCTAHABIMBAIOLIUE AMCAXAPHIIBL.
I'mpponus mucaxapunos. [lonmmcaxapuasl: kpaxmain, riavkoreH. CrpoeHue
MaKpOMOJIEKYJI KpaxMaja, INIMKOTreHa U LEeJUII0JI03bl. Pu3nyeckue CBOMCTBA
KpaxMajla M LEJUII0JIO3bl. XMMHUYECKUE CBOMCTBA Kpaxmaja: THIPOJIH3,
KAaueCTBEHHAsl PEeakuus ¢ HOJOM. XHMMHMUYECKHE CBOWMCTBA LEJIIIOJIO3BI:
THJIPOJIN3, MOJydeHHe 3(PUPOB LEeUI0a03bl. [IoHsATHE 00 MCKYCCTBEHHBIX

BOJIOKHAX (BMCKO3a, alleTaTHbIN IIEIK)

AMuHBI. AMHMHBI KaK OpraHMYECKHME OCHOBAHMS: pEAKIUU C BOJOM,
KUCJIOTaMU, PEaKLMs TOPEHUs. AHUIMH KaK MIPEACTABUTENb ApOMATHYECKHUX
aMHUHOB. XMMHUYECKHE CBOMCTBA aHWIMHA: B3aHMOACHCTBHE C KHCJIOTaMHU,
OpomHOW BOJOM, okucieHue. [lomydeHne aMHUHOB AIKUIMPOBAHHEM

aMMHaKa U BOCCTaAHOBJICHUCM HUTPOIIPOU3BOAHBIX YIJICBOJOPOAOB

AMUHOKHCIOTHI U OeNKH. AMUHOKHCIOTHI Kak aM(oTepHbIe OpraHnYecKue
coenuHeHus1. OCHOBHbIE aMUHOKHCIIOTHI, 00pa3yrolue 0enku. XuMHYecKue
CBOICTBa OENKOB: THJAPOJU3, JEHATypalus, KayeCTBEHHbIE (LIBETHBIE)

pCaKknuu Ha Ocnku

3.18

3.19

CtpoeHue U CTpyKTypa MOJUMEPOB. 3aBUCUMOCTH CBOMCTB MOJUMEPOB OT
cTpoeHus MOJIeKya. OCHOBHBIE CTIOCOOBI MOTYYEHHS BHICOKOMOJIEKYIISIPHBIX
COEIMHECHUN: peakuuMyd  IMOJAUMEpU3alMd M TOJMKOHJCHCALUU.

Knaccudukanms BosokoH

#H##Par#H#H# 1 nenTndukanus opraHMuecKux coeuHeHui. Perenue

OKCIICPUMCHTAJIBHBIX 3a/la4 Ha paClio3HaBaHUEC OPTaHUYCCKUX BCIICCTB

3.20

I'ereTmueckas CBI3b MCKIY KilaCcCaMU OpTraHUY€CKUX CO@)II/IHGHI/Iﬁ

XUMHS U KU3Hb




4.1

XuMus B TIOBCeTHEBHOW ku3HH. [IpaBuia 6e30macHoOi pabOThI C €IKUMH,

TOPHOYMMH 1 TOKCHYHBIMH BCUICCTBAMU, CPEACTBAMU OBITOBOM XMMHUH

4.2

4.3

4.4

XuMHA U 300pOBbE. XUMUSA B MEIULHUHE. XUMHUSA U CEIBCKOE XO3SHCTBO.
XuMus B IPOMBINUIEHHOCTH. XUMUS U SJHEPTeTHKA: IPUPOIHBIN U MOy THBIN
HeTAHOM ras3bl, MX CcOCTaB M Hcroab3oBaHue. CocraB HepTH U €€

nepepaboTka (MPUPOIHBIC UCTOYHUKH YTIIEBOJIOPOIOB)

XUMUS U 3KOJIOTUsA. XUMUYECKOE 3arpsI3HEHUE OKPYKAIOLIEH CPEllbl U €ro
nocaencteus. Oxpana rugpocdepsl, TO4YBBI, atMochepsl, Gpropsl U GayHbI
OT XMMHUYECKOT0 3arpsi3sHeHus. [Ipobiiema 0TX0/10B ¥ TOOOYHBIX MTPOTYKTOB.

AHBTepHaTI/IBHBIC HCTOYHHKHU SHEPTHUU

OOmme mnpeAcTaBlIeHUs O MPOMBINUIEHHBIX CIIOCO0AaX  IMOJY4YEHHUS
XMMHUYECKHX BEIIECTB (Ha NpuMepe NPOM3BOJCTBA aMMHUAKa, CEpHOU
KucaoThl). YépHas u 1BerHas wMerautyprus. CTEKIO0 W CHIMKATHas
IPOMBINUIEHHOCTh. [IpoMmblnienHass opranuyeckas Xumus. CpIpp€ uis

OpFaHI/I‘{CCKOﬁ MMPOMBIIIIICHHOCTHU

5.1

5.2
53

54

5.5

5.6

Tunel pacy€THBIX 3a/1a4

PacuéTtnl Macchl BelliecTBa WiIH 00BEMa ra3oB 110 HN3BCCTHOMY KOJIUYCCTBY

BEIIIECTBa, Macce WM 00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB
Pacuétel TeroBoro addexra peakuu
PacuéTel 00bEMHBIX OTHOIICHUI ra30B MPU XUMHUYECKUX PEAKITUIX

Pacuéter macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU,

€CJIM OJIHO M3 BEIIECTB JaHO B N30bITKE (MMEET IPHUMECH )

Pacuétel MmaccoBoil mim 00BEMHOMN A0 BBIXOJIA MPOIYKTA PEAKIIUUA OT
TEOPETUYECKH BO3MOXHOTO

Pacuérsl maccsl (00bEMa, KOIMUECTBA BEIIECTBA) MPOAYKTA PEAKIINH, €CIIH
OJIHO U3 BEIIECTB JAHO B BUJE PacTBOpA C OMPEACIEHHON MacCOBOM J10JIEH

paCTBOpéHHOFO BCIICCTBA

5.7

Pacu€tpl ¢ HCTIOJIB30BAHMEM MOHITHI «MACCOBAs A0JIS», «MOJISIpHAs

KOHICHTpALus», «KpaCTBOPUMOCTH»

5.8

Haxoxxnenue MonexkyinsipHoi (hopMysibl OpraHU4ecKoro BEeUIecTBa 10 ero
IUIOTHOCTU ¥ MacCOBBIM JIOJISIM JIEMEHTOB, BXOSIIUX B €TI0 COCTAB, MU

10 IPOAYKTaM CrOpaHus

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA OBA3ATEJ/IbHBIE YYEBHBIE
MATEPHUAJIBI IS YYEHUKA




1. Tabpuensa O.C., Octpoymo WU.T'., CnaakoB C.A. Xumus (6a30BbIi
ypoBenb) 10 kmacc  MsparensctBO «llpocsemenuey, 2020, 2021

2.T'abpuensa O.C., Octpoymo WU.I'., CnagxoB C.A. Xumus (06a30BbIi
ypoBenb) 11 xnmacc M3gatensctBo «IIpocBemenuey, 2021, 2022

METOIUYECKHUE MATEPHUAJIBI I YYUTEJIA

1. Tabpuensu O.C., OctpoymoB WU.T"., CnaakoB C.A. Xumus (0a30BbIi
ypoBenb) 10 kmacc  MsparenwsctBO «llpocBemenue», 2020, 2021

2.T'abpuensa O.C., Octpoymo WU.I'., CnagxkoB C.A. Xumus (6a30BbIi
ypoBenb) 11 xnmacc M3gatensctBO «IIpocBemenuey, 2021, 2022

3. Xumusi-0a30BbIA-YPOBEHb https://iro-49.ru/wp-
content/uploads/2023/04/

4. O.C.I'abpuensan,l'.I'.JIeicoBa, A.I'.BBenenckas. «Xumusa 11 xnacc.
Hacronbhas kaura yuutens» M.: Ipoda, 2017;

5. O.CTaopuensan, I1.LH. bepé3kun «KoHTposibHBIE M NPOBEPOYHBIE
paboTel o xumuu 11 knacc. bazosiil ypoBeHb», M.: JIpoda, 2016;

6. A.M. Pagenxuii, B.Il.I'opmkosa, JI.H.Kpyriukosa «/Iugakrunueckuii
Marepuai 1o xumuu. 10 — 11 ITocobue qs yuurens», M.:IIpoceemenue, 2016;

7. O.C.Tadbpuensan, I1.H. bepé3kun «KoHTposibHBIE M TPOBEPOUYHBIC
paboTsl o xumuu 11 xkmace» M.: IIpoda, 2016;

5. PaGoune JIUCTBI IS YPOKOB XUMUH
https://vk.com/irinashtrekchimia?from=groups

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHN
MHTEPHET 1. Uudoypox https://infourok.ru/
2. Poccuiickas 3neKTpoHHas 1mKkona https://resh.edu.ru

3. Yuu. py. https://uchi.ru/

4. SIKmacc https://www.yaklass.ru/

5. bubnmumoreka LIOK https://mounypoku.pd/
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