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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma 1mo XMMHUM Ha YPOBHE CpeIHEro oOIiero oopa3oBaHUs
pa3zpabotrana Ha ocHOoBe DenmepanmpHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
obOpazoBanuu B Poccutickoit denepanun», TpeOOBaHUM K pe3yjbTaTaM OCBOCHUS
denepanbHOM 00pa30BaTEIbLHOMN MPOTrpaMMbl cpeHero ooiiero oopazoanusi(DOOIL
COO), npencraBineHHbIXx B DenepaibHOM TOCYJAPCTBEHHOM 00pa30BaTEIbHOM
crangapre COO, c yu€rom KoHuenmuu mnpenojaBaHus y4eOHOro mpeameTa
«Xumus» B oOpaszoBaTelbHBIX opraHuzamnusx Poccuiickoit  deneparum,
peann3yonMx OCHOBHbIE 00pa30BaTelIbHbIE IPOTPAMMBI, 1 OCHOBHBIX MOJIOKEHUN
«Ctparerun pa3Butusi Bocnutanus B Poccuiickoit ®denepanuu Ha nepuop a0 2025
rona» (Pacnopsxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha YpOBHE YIiIyOJIEHHOTO HM3YYEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HAy4YHOT0 00pazoBanus yuamuxcs 10—11 knaccos. U3yuenue
npeaMera, peaqu3yeMoe B YCIOBUAX JudpepeHIMpPOBAaHHOTO, NPOPUIBLHOTO
oOy4eHHMsI, TMPU3BAHO OOECHEUUTh OO0IIEOOPa30BATENbHYI0O U OOIIEKYJIbTYPHYIO
MOJATOTOBKY BBIMTYCKHUKOB IIKOJIbI, HEOOXOAUMYIO JIJIsl afamnTaiii uX K OBICTPO
MEHSIIOIIUMCS YCIIOBUSAM KU3HU B COLIMYME, a TaKXKe JIJIs IPOJIOIDKEHUSI O0yUeHUs
B Opranu3anusix npodhecCUOHAIBHOTO 00pa3oBaHUsl, B KOTOPBIX XUMUS SIBJISICTCS
OJTHOW U3 TPUOPUTETHBIX JUCLHUILINH.

B mporpamme no XuMuUM Ha3zHadeHUE TmpeameTa «XUMHUS» TOJIy4aeT
NOAPOOHYI0  MHTEPHPETALMI0 B  COOTBETCTBUM C  OCHOBONOJArarolUIMMHU
nosnoxkeHusiMu GI'OC COO o B3auMOOOYCIIOBIEHHOCTH II€JI€H, COAep X aHus,
pe3yNbTaToB OOyYEeHHS W TPEOOBAHHMI K YPOBHIO IOJTOTOBKH BBIMTYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJSIFOTCSL CJEAYIONIME BBIMIOJHSIEMbIE MPOTrpaMMON TIO
XUMUHU QYHKIIMH:

«  HMH(QOPMALMOHHO-METOJUYECKasA, peau3alus KOTOpoil obecreurnBaer
MOJIy4YeHUE NPEACTABICHUS O IENsIX, COAEp’KaHWU, OOIIel CTpaTteruu
oOyueHus, BOCIUTAHUS U Pa3BUTUsI O0yUaIOUINXCs CPEACTBAMU MPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouIIs;

+  OpPraHU3alMOHHO-IUIAHUPYIOLLAS, KOTOpas [pelyCMaTPUBAET
ONPEAEICHNUE: MNPUHIUIIOB CTPYKTYPUPOBAHUS W MOCIEAOBATEIBHOCTH
U3y4YeHUs Y4eOHOro MaTepuaya, KOJIMYECTBEHHBIX W KAaYECTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXOJ0B K (DOPMUPOBAHUIO COAEPKATEIHHOU OCHOBBI
KOHTPOJII U OILEHKH OOpa3oBaTENbHBIX JOCTHKCHUN OOyJaronuxcs B
pamMKax MTOrOBOH arrectaud B (OpME €IUHOTO TOCYJapCTBEHHOTO
DK3aMEHa M0 XWMUH.

[Iporpamma ajis yriyOJI€HHOTO U3YUEHUST XUMUH:



+ yCTaHaBIMBAET WHBAPHAHTHOE NPEIMETHOE COJAEpKaHHe, 00s3aTenbHOe
JUISL W3Y4YEHUs B paMKaxX OTIEIbHBIX MpoQuiIeil, NpeaycMaTpuBaeT
pacmpesesieHie W CTPYKTYPUPOBAaHHME €ro IO KiaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

* Ja€T MIPUMEPHOE paclpeAesIeHHe yHeOHOTr0 BpEMEHH, PEKOMEHYEMOTO IS
U3YYEHUS OTNIETBHBIX TEM;

« MpeIaraeT NPUMEPHYIO MOCIEI0BAaTENbHOCTh H3Yy4YEHUs Yy4eOHOIo
MaTepuana ¢ y4€TOM JIOTUKM NOCTPOEHHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

« JaéT METOIMYECKYI0 MHTEPIPETALMIO LENeH U 3a/1a4 U3y4eHUs IpeIMeTa
Ha yrIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOuiero oOpa3oBaHMs, COAEPKATEIBHOM XapaKTEpPUCTUKU
IUIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS OCHOBHOM 00pa3oBaTesIbHOM
MPOTPaAMMBI CpEIHETO 00111ero 00pa3oBaHuUs (JIMTUHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKkKe€ C YYETOM OCHOBHBIX BHJIOB
yueOHO-TIO3HABATENbHBIX  JCHCTBUM  00ydaromierocs IO OCBOCHUIO
COJIEp KaHUs IIPEeIMETa.

[Io BceM Ha3BaHHBIM MO3HULMIM B NPOrpaMMe IO XMMHH IMPETyCMOTpPEHA
IPEEMCTBEHHOCTh C OOyYe€HHEM XHMHUHU Ha YpPOBHE OCHOBHOTO OOLIETro
oOpa3oBaHusl. 3a MpeeaaMl yCTaHOBJICHHOM IPOrpaMMoii IO XUMUU 0053aTENIbHOM
(MHBapHaHTHOW) COCTaBIIAIONIEH cOAepKaHusd Y4EeOHOro mpeaMera «XUMUs»
0CTa€TCcs BOBMOYKHOCTh BBIOOpA €ro BApUaTUBHOW COCTABIISIONICH, KOTOpast AOJKHA
OTIPEAEIATHCS B COOTBETCTBUH C HAIIPABJIEHUEM KOHKPETHOTO MPOoduIst 00ydeHHUs!.

B cootBercTBHM ¢ KoHUENTyaldbHbIMU mnojoxeHusiMu PI'OC COO o
HAa3HAUYEHUU TMPEAMETOB 0a30BOro MW YrIyOJN€HHOTO YpPOBHEH B CHCTEME
nuddepeHiupoBaHHOr0 00y4YEHHS Ha YPOBHE CpeaHero oOmero oOpa3oBaHUS
XUMHUSIT Ha YpOBHE YIIyOJEHHOrO M3y4YeHHUs HANpaBieH Ha pealu3aliio
MPEEMCTBEHHOCTH € TIOCIEAYIOIIMM 3TAIMlOM MOJTYYEHUsI XUMUYECKOro 00pa3oBaHus
B paMKax M3YyYEHHs] CIELHAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMUYECKUX
JUCLMIUIMH B By3aX W OpraHU3alUsX CPEAHEro NpodeCcCHOHAIBHOTO 00pa30oBaHMUsL.
B 310l cBSI3M n3yueHue npeamera « XUuMush» OpUEHTUPOBAHO PEUMYILLIECTBEHHO HA
pacuipeHre MW yriayOJeHue TEeOpeTHUYECKOW M MPAKTUYECKOH MOATOTOBKHU
oOy4Jaronmxcsi, BIOpaBIIMX ONpeneaEHHbIN npoduias 0O0y4eHHs, B TOM YHUCIE C
NEPCIEKTUBOM  TMOCNEAYIOIIEr0 TMOJYyYEHUs XUMHUYECKOro oO0Opa3oBaHHs B
opranmzanusx mnpodeccuoHaibHOrO oOpa3zoBanusi. Hapsimy ¢ 3Tum, B cBeTe
tpeboBannit ®PI'OC COO k muaHupyeMbIM pe3yjbTaTaM OCBOEHHUS (enepaibHON
o0pazoBaTeILHON TPOrpaMMBbl CpeaHEro 0011Iero 00pa3oBaHus U3yUYCHUE TIPEAMETA
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3a]1a4 BOCIUTAHUSA U COLUAIBHOTO



pa3BuTusi OoOywarommxcs, Ha (OPMHpPOBAHHE y HHUX OOIIEHHTEIICKTYaJIbHBIX
YMEHHM, YMEHHI pallMoHaIN3alui y4eOHOTO Tpyda U OOOOMIEHHBIX CIOCOOOB
JESATEIIbHOCTH, UMEIOLINX MEXIUCUUIUIMHAPHBIN, HAATIPEAMETHBIN XapakTep.

CocTaBisOIUMH NpeaMeTa «XUMHUS» Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YECHHS
ABISAIOTCA YIIIyOnéHHble Kypcbl — «Opranudeckas xumusi» u  «OOmas u
HeopraHnuueckas xumush». Ilpu onpenenennn noaxoaoB K 0T00OPY U CTPYKTYpPHOM
OpraHU3alMU COAEPKaHU ITUX KYpPCOB B IPOrpaMMe [0 XUMUHU 32 OCHOBY IIPUHSTHI
nosoxkenuss ®I'OC COO o pazmuuusix 06a30BOro u yriayol€HHOrO ypOBHEMH
U3Y4YEHUS IPEIMETA.

OcHoBy coaepkaHusi KypcoB «OpraHuyeckas Xumus» ©u «OOmas u
HEOpPraHWYEeCKass XWUMHUS» COCTaBIIIET COBOKYIMHOCTh TMPEAMETHBIX 3HAHUN U
YMEHUHM, OTHOCSIIMUXCSA K 0a30BOMY YpOBHIO HM3y4Y€HHs NpeIMeTa. JTa CHUCTEMa
3HAHMM TI0JIydaeT OIPEAEIEHHOE TEOPETUYECKOE JONOJHEHUE, IO3BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OOJBIINIA 00BEM (PaKTOIOTHYECKOT0 MaTepHaa.
Tak, Ha yrayOn€HHOM ypOBHE HM3Yy4YeHUs MpeaMera obecredeHa BO3MOKHOCTh
3HAYUTEIBHOTO YBEINYECHHS 00bEMA 3HAHUN O XUMUYECKUX 3JIEMEHTaX U CBOMCTBAX
UX COEIMHEHUH Ha OCHOBE PACILIUPEHUS U YIIIyOJIEHUS NPECTaBIECHUN O CTPOSHUH
BELIECTBA, XUMHUYECKOW CBSI3U UM 3aKOHOMEPHOCTSX MPOTEKAHUS PpPEaKLUy,
paccMaTpuBaeMBbIX C TOUYKH 3PEHUS XUMHUYECKOM KMHETUKH U TEPMOJIWHAMUKU.
N3yyeHnue mnepuonuyeckoro 3akoHa M llepuonnyeckod cHUCTEMBl XUMHUYECKUX
3JIEMEHTOB 0a3UpyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXaHNYECKUX MIPEICTABICHUAX
O CTPOEGHMM aToMa. XHUMHUYECKass CBSA3b OOBICHIETCS C TOYKH 3PEHHS
HHEPreTUYECKUX M3MEHEHUI Npu €€ 00pa30BaHUU U Pa3pyLICHUH, & TAKIKE C TOUKU
3peHus MeXaHHU3MOB €€ oOpa3zoBaHus. V3ydyeHHe THUIOB peakiuil AOMOIHSIETCS
dbopMUpOBaHHEM MpeACTaBIEHUN 00 BIEKTPOXMMHUYECKHUX Ipoleccax H
AIIEKTPOJIN3€E PACIUIaBOB M pacCTBOPOB BEUIECTB. B Kypce opraHM4eckoil XuMuu rnpu
pPAaCCMOTPEHUU PEAKIIMOHHOM CIOCOOHOCTH COEAUHEHUN yaenserca o0coboe
BHHUMAaHHE BOIIPOCcaM 00 AJIEKTPOHHBIX d((eKTax, 0 B3aMMHOM BIIUSSHUM aTOMOB B
MOJIEKYJIaxX U MEXaHU3Max peakLui.

Oco0oe 3HaueHKe UMEET TO, YTO Ha COJEPKAHNE KYpPCOB XUMHUH YTiayOJIEHHOTO
YPOBHSI U3y4€HHUsI IJIs1 KJIACCOB OomnpeieIEHHOro npodus (T1aBHbIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep IOTOJHEHUW K OOINell cucteMe MPEeIMETHBIX 3HaHUM)
OKa3bpIBAlOT BIIMSHUE CMEXKHBIE NpeaMeThl. Tak, Hampumep, B COICpKaHUH
npeaMeTa JUisl KIIacCOB XMMHUKO-(U3HUUECKOro Mpo@uiist 00JIbIIoe 3HAaUeHHe Oy1yT
MMETh AJIEMEHTBI y4eOHOro MaTepuana no oomen xumun. [lpu nuzydenun npeamera
B JaHHOM CJTy4yae akIIeHT OyJIeT ceslaH Ha OOLTHOCTh METO/I0B [TO3HAHUS, OOITHOCTh
3aKOHOB U TEOpUA B XMMHUM MU B (U3UKE: aTOMHO-MOJIEKYJSIpHAas TEeOopus



(MonekymsipHas Teopus B U3HKE), 3aKOHBI COXPAHEHUS MACChl U SHEPTHUH, 3aKOHBI
TEPMOAMHAMUKH, IEKTPOJIN3A, TPEIACTABICHHS O CTPOCHUH BEIIECTB U APYTOE.

B T0 ke BpeMs B cofiepKaHuu MpeaMeTa JIJIs KIIacCOB XUMHKOOHOJIOTUYECKOTO
npodwist OONBIMI yAECTBbHBIA BeC OyneT MMETh OpraHuyeckas Xumus. B stom
cllydae IpeaoCTaBIseTCs BO3MOXKHOCTD JUIsl 00Jiee OOCTOSITENBHOIO paCCMOTPEHUS
XUMHUYECKOM OpraHu3aiiy KIETKH Kak OMOJIOTHYECKON CUCTEMBI, B COCTaB KOTOPOI
BXOJIT, K TPUMEpPY, TaKuhe CTPYKTYpHbIE KOMIIOHEHTHI, KakK JIUIUIbI, OENKH,
YIJIEBOJBI, HYKJIEMHOBBIE KHUCIOTBHI M aApyrue. Ilpm 3TOM 3HaHMA O cocraBe U
CBOMCTBAaxX IPEACTABUTENIEW OCHOBHBIX KJIACCOB OPTraHUYECKHX BEIIECTB CIYXKaT
OCHOBOM JiJii M3yYEHHs] CYIIHOCTH MPOIECCOB (POTOCHUHTE3a, JIbIXaHMUS,
MUILIEBAPEHHUS.

B mnnane QopMupoBaHMs OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOECHHS
OOIIEHAYYHbIX METOAOB ITO3HAHUS U ONbITA IPAKTUYECKOTO IPUMEHEHNS HAYYHbIX
3HaHUU H3Yy4YEeHHE TpeaMeTa «XUMHUsS» Ha YriyOJEéHHOM YpOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YeOHBIMHM NPEIMETAMH, BXOASIIMMU B COCTAaB
npeaMeTHbIX oOrnacTeil «EcTecTBEHHO-Hay4dHbIE MpeaMeTb», «Maremartnka u
uHdopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Tpu n3yuenun yueOHOro npeamMera « XumMush» Ha yriyoJIEHHOM yPOBHE TaKxke,
KaK Ha YPOBHE OCHOBHOTO U cpeqiHero odiero oopasoBaHus (Ha 6a30BOM YpPOBHE),
3a/layell MEepBOCTENEHHONM 3HAYMMOCTH SIBJIAETCS (POPMUPOBAHME OCHOB HAyKH
XUMHH KaK 00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKON €S TeIbHOCTH
YeJI0BeKa U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHI. Pemenue 3toi 3axaun Ha
yrayOn€HHOM YpOBHE H3Y4YEHHUS MpeaMeTa MPEeAnoJiaraeT pealn3aluio TaKhx
LejeH, Kak:

« (opMHpOBaHHE TPEACTABICHUI: O MaTepUaJbHOM €AMHCTBE MMpa,
3aKOHOMEPHOCTSX U NTO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBbIX HAayK W €€ BeAylled poau B oOOecreyeHuu
YCTOMYMBOIO  pa3BUTHUSL  YEJOBEUECTBA: B  pEUIEHMH  MpoOJem
HKOJIOTUYECKOM, YHEPreTUYECKON U THUIIEBOM 0€30MacHOCTH, B PAa3BUTHHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUATIOB, HOBBIX UCTOYHUKOB DHEPIUH, B
0o0ecCreYeHnr PalMOHaIBLHOTO MPUPOIONOIb30BaHUs, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI M OOIEH KyJIbTypbl U€JIOBEKa, a TaKXKe 3KOJOTHYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM cpefe;

* OCBOCHHME CHCTEMbl 3HAHWM, JIEKAIMMX B OCHOBE XUMHYECKOHU
COCTaBJISIIOLICH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (PyHIaMEHTaIbHbBIX
MOHATUH, 3aKOHOB M TEOPUM XHMHUH, COBPEMEHHBIX ITPEICTABICHUN O
CTPOCHMM  BEIIECTBA  HA  pa3HbIX  ypOBHAX  —  aTOMHOM,
MOHHOMOJIEKYJISIPHOM, HAAMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKUX H



KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMUYECKUX PEaKIUi, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIIEPCHBIX CHCTEMax, 00 00X
Hay4YHBIX MPUHIMIAX XUMHYECKOTO IMPOU3BOJICTBA;

dbopmupoBaHue y oOyyJarommxcs OCO3HAHHOT'O MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYCCKUX 3HAHUN I OOBSICHEHUS
KJIFOYEBBIX MJEH M TPoOJeM COBPEMEHHON XHMHH, JIsi OOBSICHEHHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINUX €CTECTBEHHO-HAYUYHYIO MPHUPOY;
TPAaMOTHOTO pEIICHUs MPOOIeM, CBI3aHHBIX C XUMHUEH, IPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKU C MMO3UINI KOJIOTHYECKOI 0€30I1aCHOCTH MOCIEACTBUIA
OBITOBOM M TPOW3BOACTBEHHOM JIEATCIHPHOCTH YEJIOBEKA, CBSI3aHHOU C
XUMHUYECKUM IIPOU3BOJICTBOM, UCIIOJIB30BAaHUEM U TIepepabOTKOM BEIIECTB;
yTIIyOJICHUE MPEJICTABICHUHN O HAYYHBIX METO/IaX MO3HAHU, HEOOXOUMBIX
Il TIPUOOpETEeHHs YMEHUW OpHUEHTHPOBAThCA B MHPE BEIIECTB H
OOBSICHEHUS XMMHYCCKHX SIBJICHHUM, HMMEIOIMMX MECTO B MPUPOJE, B
MPAKTUYECKOMN JEATEIbHOCTA U TTOBCETHEBHOM JKU3HMU.

B mnnaHe peanuzanuu MEpBOOYEPEAHBIX BOCIUTATENIBHBIX M Pa3BUBAIOLINX
(GyHKIIUN 1IEJTOCTHOM CHUCTEMBI CpeHEro oOIIero oOpa3oBaHUs MPU H3YYEHUU

npeaMera «XUMHsS» Ha  yrIyOJI€HHOM YpPOBHE OCOOYI0  aKTyalbHOCTb
IpUOOPETAIOT TaKUe LEeNU U 331a4H, KakK:

BOCIIUTAaHWE YOEKIEHHOCTH B IIO3HABACMOCTH SIBJICHUM TPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOpPUECTBA B O00JACTH TEOPETUUYCCKUX U
MPUKIAAHBIX HUCCIIENOBAaHUNM B XUMHH, (OPMUpPOBAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIIMM K OOYYEHHIO U TO3HAHMUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO ¥ CaMOBOCIUTAaHWIO  HAa  OCHOBE  YCBOCHHS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, HHTEIUICKTYATbHBIX U TBOPUYECKHUX
crocoOHOCTEeM oOyuaronuxcsi, (GOpMHUPOBaHUE Yy HHUX CO3HATEIBLHOIO
OTHOIIEHUS K CamM0O0Opa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCHENTHON MpodeccnoHanbHOi U 00IIeCTBEHHON IS TEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TIOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMupoBaHUEe yYMEHUN M HABBIKOB Pa3yMHOTO MPHUPOOTOIL30BAHMUS,
pa3BUTHE AKOJIOTHYECKOM KYJbTYPBI, IPHOOPETCHHE OTIbITa
OOIIIECTBEHHONOJIE3HON DKOJIOTHUECKON IEATEIHLHOCTH.

OO1ee 4ncIo 4acoB, MPEAYCMOTPEHHBIX JJIS1 U3yUEHUS] XUMUU Ha yriyOJeHHOM

YpOBHE CpeaHero ooiiero oopazoanus, coctapisgeT 204 yacos: B 10 kiacce — 102

yaca (3 yaca B Hezienmo), B 11 kimacce — 102 gaca (3 yaca B HeJemIo).



COJEPXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT u 3HaUEHHE OPTaHUYECKONW XMMUU, IPEJICTABIIEHUE O MHOTOO0pa3uu
OPraHUYECKUX COCAUHECHUMU.

DNEeKTPOHHOE CTPOEHHWE aTroMa YIJIepoJa: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUS. BalleHTHbIE BO3MOXKHOCTHM aroMa yriiepoAa. XUMHYECKas CBS3b B
OpPTraHUYECKUX COCTUHEHUSAX. TUIBI TMOPUAN3AIIMY aTOMHBIX OpOUTAIeH yriiepoa.
Mexanu3mebl oOpa3zoBaHuUs KOBAJICHTHOM CBSI3U (oOMeHHBIH 51
JIOHOPHOAKIENITOPHBIN). TUTIBI TIepEeKPHIBAHUSI ATOMHBIX OpOUTANeH, G- U TT-CBSI3H.
OpuHapHasi, 1BOMHAs U TpoiHas cBsi3b. CocoObl pa3pbiBa CBsI3ei B MOJIEKYJax
oprannueckux BemlecTB. [loHsTHe 0 CBOOOJHOM pajukane, Hykieopuiae u
anexTpodue.

Teopuss cTpoeHuss oOpraHuyueckux coenuHeHuit A.M. bytiepoBa wu
COBPEMEHHBIC TPEJCTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUH CTPOCHHUS
OpPraHUYeCKUX CcoeAuHEHU. MOoJeKylIsIpHble H  CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble (GOpMYJbl pa3lIWYHBIX BHJIOB: pa3BEPHyTas, COKpamiéHHas,
ckenetHass. WM3omepus. Buasl u3oMepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DnekTpoHHbIE 3D PEKTHI B MOJIEKYIaX OPTaHUYECKUX COCTUHEHUMN (MHAYKTUBHBIN 1
ME30MEpHBIN 3P PEKThI).

[IpencraBnenne o kiaccuduKauu opraHUYecKkux BeriecTB. [loHsTHe o
dbyHkuuoHanapHOM Tpymnme. ['omonorus. ['omonorudeckue psiapl. CucreMaTnyeckast
HOMeHKkIaTypa opranudeckux coenuHennii (IUPAC) u TpuBualibHbIE Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobGenHoctu u KJaccuduxanus OpraHUYECKUX peaKku.
OKHCITUTETLHOBOCCTAHOBHUTEILHBIE PEAKITUU B OPTaHUIECKON XUMHUH.

OKCIEPUMEHTAIBHBIC METOJBI M3y4YEHHUs BEIISCTB M WX MPEBpaIICHUN:
O3HAKOMJIEHHUE ¢ 00pa3IaMu OPraHUYECKUX BEIIECTB M MaTepualaMi Ha UX OCHOBE,
OTIBITHI TI0 TIPEBPAIICHUIO OPTAHMYECKUX BEIIECTB MPHU HarpeBaHuu (TJIaBJICHHE,
oOyTJIMBaHWE M TOPEHUE), KOHCTPYMPOBAHUE MOJCIICH MOJIEKYJ OPTraHWYSCKHUX
BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMosiorrudeckuil psin ankaHoB, obmas (Gopmyna, HOMEHKIATypa U
HU30MEpHs. OJIEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOEHHWE MOJIEKYJ aJKaHOB,



sprubpuam3anys aTOMHBIX OpOMTANIEH yriuepona, 6-CBa3b. OU3NYECKHue CBOMCTBA
AJIKaHOB.

XHAMHMYECKHE CBOMCTBA AJIKAHOB: pPEAKUMU 3aMEUICHMS, W30MEpPHU3aLNH,
JNEruApUPOBAHUs, LIMKIU3alUKU, MUPOIN3a, KPEKUHIa, ropenus. [Ipeacrasnenne o
MEXaHHU3ME PEAKIUI PaJUKAIBHOIO 3aMEILICHMUS.

Haxoxnenue B npupose. CriocoObl MOTydeHUs: U IPUMEHEHHUE aJIKaHOB.

[Muknoankanpl. O6mas Gopmyina, HOMEHKIaTypa U uzoMepus. OcoOEHHOCTH
CTPOEHMS U XUMUUYECKHUX CBOWCTB MajbIX (LIMKJIONPOIAH, HUKIOO0YTaH) U OOBIYHBIX
(LIMKJIOMEHTaH, HUKJIOT€KCaH) HUKIOANKaHOB. CriocoObl MOJy4eHHs U IPUMEHEHHE
LAKJIOAJIKAHOB.

Anxensl. ['oMonornueckuil psii ankeHoB, oOmiast popmMylia, HOMEHKIATYpA.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYII AlIKEHOB, SP>-THOpHAN3ALNS
aTOMHBIX OpOuTaneil yriaepona, - U m-cBA3U. CTPyKTypHas U reomeTpuydeckas
(umc-Tpanc-) uzomepus. PuU3nyecKue CBOIMCTBA aJIKEHOB. XMMUYECKUE CBOICTBA:
peaKkuuy IPUCOCAUHEHMs, 3aMEIICHUSA B (-II0JIOKEHUE IIpU JBOWHOU CBS3H,
nonuMmepusanuu U okucienus. [Ipasmio MapkoBaukoBa. KauecTBeHHbIE peakiun
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYUYEHUS U IPUMEHEHUE AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaneHoB (CONpshKEHHbBIE, U30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH 3JEKTPOHHOIO CTPOEHUSI U XUMHUYECKUX CBOMCTB
CONPSKEHHBIX TUEHOB, 1,2- n 1,4-npucoenuuenue. [lonmnmepnusanns conpsykEHHBIX
nueHoB. CriocoOBbl MMOJTy4YeHUs U IPUMEHEHUE alIKaIueHOB.

Anxunsel. 'omonorndeckuil psj aakuHOB, oOmas Gopmysa, HOMEHKIATypa U
U30MEpHS. OJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJl AJIKUHOB,
Sprudopuan3alus aTOMHBIX opOuTajel yriaepoaa. Gru3ndeckre CBOMCTBA aJKHHOB.
XHUMHUYECKUE CBOMCTBA: PEAKLIMU IIPUCOCIUHEHUS, JUMEPU3ALMN U TPUMEPU3ALIUN,
OKHcIieHHs. KHCIIOTHBIE CBOMCTBA QJIKWHOB, UMEIOIIMX KOHILIEBYIO TPOMHYIO CBA3b.
KauecTBeHHbIE peakuy Ha TPOHWHYIO CBsI3b. COCOOBI MONYyYEHUS] U MPUMEHEHHE
QJIKWHOB.

ApomaTtuueckue yriaeBoaoponbl (apenbl). ['omonoruyeckuil psi apeHOB,
oOmas ¢popmysa, HOMEHKIATYpa U U30MEpUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HHE MOJIeKYyJIbl OcH30Ma. Du3nueckre CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIMK 3aMEIICHUs B OCH30JbHOM KOJIBIIE U
YTJIEBOJIOPOJHOM paJuKalle, PEAKUUU IPUCOCINHEHUS, OKHCIEHUE TOMOJIOTOB
oenzona. IlpencraBieHre 00 OpPUEHTHPYIONMIEM JCHCTBUM 3aMECTUTENICH B
OCH30JbHOM KOJIbLIE Ha TpUMEpe aJKWIbHBIX PaguKajoB, KapOOKCUIHHOMH,
TMJIPOKCWJIBHOM, aMHUHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOGeHHocTH
XUMHUYECKUX CBOMCTB ctupoiia. [lonmumepuzanus crupona. CnocoObl NoaydeHus u
MIPUMEHEHUE apOMATHYECKHUX YTIIEBOIOPOJIOB.



[Tpuponusiii ra3. [lomytHsie HedTsIHBIE ra3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbI#1 yrons u npoaykTsl ero nepepaboTku. CriocoOsl nmepepaboTku HeTH:
MeperoHkKa, KpeKUHT (TEPMUYECKUH, KaTaTUTUUYECKUH ), puOPMHUHT, TUPOIIU3.
[TpoaykTsl nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIJIEHHOCTH U B OBITY.

['eneTrueckas CBSA3b MEX1Y PA3TMUYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DJEeKTPOHHOE CTPOCHHE TaJOTCHIPOU3BOAHBIX YIJIEBOJOPOIOB. Peakunu
3aMEIICHUS] TalloTeéHa Ha TUAPOKCOTPYITY, HHUTPOTPYIIY, [HAHOTPYMIY,
amuHorpynmy. JleficTBMe Ha TrajJoreHIpou3BOAHBIE BOJHOTO M CIHUPTOBOTO
pactBopa mEnoun. B3aumoaelcTBUe AUTaqoreHaJkaHOB C MarHUEM U IUHKOM.
[lonsatne 0 METaJUIOOPraHUIECKUX COCIUHCHUSX. Hcnonp3oBanne
TaJIOTEHIIPOU3BOIHBIX  YTJIEBOAOPOJOB B OBITY, TEXHHMKE M TIPH CHUHTE3€
OpPraHUYECKUX BEILECTB.

OKCNIEpUMEHTANIbHBIE METOJbl HM3YyUEHHUs BEIECTB M UX IPEBpAICHUN:
u3ydeHrne (pU3M4ecKux CBOMCTB YIJIEBOJAOPOIOB (PacTBOPUMOCTH), KaueCTBEHHBIX
peaxiuii yrieBoJOpOJOB Pa3IUYHBIX KiaccoB (oOeclBeunBaHWE OpPOMHOM WK
MOJIHOM BOJBI, pacTBOpa IEpMaHraHaTa Kajus, B3aUMOJICHCTBUE alleTUJICHAa C
aMMUayHbIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE OOHapyKEHHE
yriaepoaa ¥ BOAOPO/Ia B OPTAaHHUECKUX BEIIECTBAX, MOTYUYCHHE ATHIICHA U N3yUeHUE
€ro CBOMCTB, O3HaKOMJIeHHE c KosuekuusMu «Hedte» u «Yromb», ¢ obpasnamu
IUIACTMACC, KayyyKOB U PE3UHbI, MOJEIMPOBAHHUE MOJIEKYJ YTJIEBOJOPOJIOB H
TaJIOTeHIIPON3BOIHBIX YTIIEBOAOPOIOB.

Kucsiopoacoaep:xaiye oprannyeckue coenHeHus.

[Ipenensable omHOaTOMHBIE CHUPTHL. CTpoeHHWE MOJEKyNn (Ha MpuUMepe
MeTaHosa W 9dTaHona). ['omonmoruueckuii psig, obOmas Qopmyna, u30Mepus,
HOMEHKJIaTypa W Kiaccupukauus. @Du3ndyeckue CBOMCTBA  NpEAENbHBIX
OJTHOATOMHBIX CHHPTOB. BoaopoaHbIE CBSI3W MEXKIY MOJEKyJIaMd CIUPTOB.
XUMUYECKHE CBOMCTBA: pEAaKIMM 3aMEIICHUs, JeTUApaTallid, OKHUCIICHUS,
B3aMMOJIEHCTBHE C OPraHNnYeCKUMH U HEOpraHuYecKuMu kucinoramu. KauectBennas
peaxkiusi Ha OJIHOATOMHbIE CUPTHI. JleficTBHe 3TaHOJIa U METaHOJIa HAa OpraHu3M
yenoBeka. CrocoObl MOTyueHus: ¥ MPUMEHEHUE OJHOATOMHBIX CITUPTOB.

[Tpocteie a¢pupel, HOMeHKIaTypa U u3oMepusi. OcoOeHHOCTH (QU3UYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroaroMHbl€ CHOUPTHI — ATUJICHIJIUKONL W TiulepuH. Duznyeckue u
XMMHUYECKUE CBOMCTBA: PEAKIIMU 3aMEIIEHHUSI, B3AUMOJICUCTBUE C OPTaHUYECKUMHU U
HEOPraHUYECKUMU KUCIIOTaMH, KAYECTBEHHAS PEAKMsI HA MHOTOATOMHBIE CIIUPTHI.
[IpencraBnenne o0 MEXaHU3ME peaKIii HyKJIeoUILHOTO 3amertieHus. JlelicTBre Ha
opraHu3M uesioBeka. CriocoObl MOJIydeHUs U MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.



®enon. CTpoeHHE MOJIEKYJbl, B3aMMHOE BIUSHUE TUAPOKCOIPYIIBI U
OenszonpHOrO fAApa. Pusnmyeckue cpoiicTBa (eHona. OCOOEHHOCTH XMUMHUYECKUX
cBoiicTB (eHona. KauecTBeHHble peakiuu Ha (eHon. TokcuuHoCTh (heHouna.
Crnioco0b! osryueHus: U npuMeHeHue genona. @eHonpopManbAeTruaHas CMOJIA.

KapGoHuiibHbIE COETMHEHUS — aJIbAECTUbI U KETOHBI. DIIEKTPOHHOE CTPOCHHUE
KapOOHUJIIbHOU Tpynmbl. ['oMosiorudeckue psiabl aabAETHIOB U KETOHOB, O0IIas
dbopmyrna, m3oMepus W HOMEHKIaTypa. Du3Wdeckue CBONCTBA albJECTHIAOB M
KETOHOB. XMMUYECKHE CBOMCTBA aJbJIETUI0B U KETOHOB: PEAKIIMU IPUCOECTUHEHUS.
OxuciieHue albJeTUI0B, KAa4eCTBEHHbIE peakluud Ha anbaeruibl. CrnocoOsl
MOJTYYEHHUS] U IPUMEHEHHE AJIbJIETU/IOB U KETOHOB.

OAHOOCHOBHBIE TpeeNibHbIe KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust 1 HoOMeHKIaTypa. du3nyeckue cBOMCTBa
OJTHOOCHOBHBIX MPENEIbHBIX KapOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBSI3U MEXKITY
MOJIEKYJIaMU KapOOHOBBIX KUCIOT. XMMHUYECKHE CBOMCTBA: KUCIIOTHBIE CBOMCTBA,
peakuus dSTepudUKaIi, peaklud C Y4acTHEM YIJIEBOJOPOIAHOTO pajuKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KHUCIOTHL. [loHsATHE O TPOM3BOJIHBIX
KapOOHOBBIX KHUCJIOT — CIIOKHBIX 3(upax. MHoroodpasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOWCTB HENPENETbHBIX M apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCIIOT, THAPOKCUKApPOOHOBBIX KHCIOT. [IpencTtaBurenu BBICHIMX
KapOOHOBBIX KHUCJIOT: CTE€apUHOBAs, MAJIbLMUTHHOBAs, OJCUHOBAs, .JUHOJIE8A,
JuHOoNeH08as KUCA0Thl. CrocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxunpie »¢upsl. ['omonorudyeckud psig, obmas dopmysna, HU30MEpUS U
HOMEHKJIaTypa. PU3NUECKME W XUMHUYECKUE CBOMCTBA: THAPOJIM3 B KHUCIOU M
HIETIOYHOM cpee.

Kupsi. Crpoenue, pusnyeckue 1 XUMHUUECKHE CBOWCTBA KUPOB: TUAPOIU3 B
KHUCIION U 1ienouHoi cpene. OcoOEHHOCTH CBOMCTB KHUPOB, COJIEPIKAIIUX OCTATKH
HETpEeETbHbIX JKUPHBIX KUCIOT. JKuphl B ipupo/e.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIICE JICHCTBHE.

O6mast xapakTepucTuka yrieBojoB. Kimaccudukanus yrneBogos (MOHO-, M-
U monucaxapuabl). MoHocaxapuapl: TJHOKo3a, (pyKTO3a, rajakro3a, pudo3a,
ne30kcupu0o3a. OU3NYecKre CBOMCTBA M HaXOXJIeHUe B mpupojae. GoTOCUHTES.
XUMHUYECKHE CBOMCTBA TIIFOKO3bl: PEAKIIUH C YYACTUEM CIIUPTOBBIX U aJIbJICTUIHOU
TpyNI, CIUPTOBOE W MOJIOYHOKHCIOE OposkeHue. [IpumeHeHue TIOKO3bI, €€
3Ha4YCHUE B JKU3HEJEATEIBHOCTH opraHu3ma. Jlucaxapuasl: caxaposa, MajibTo3a U
JakTo3a. BoccraHaBiaMBaroIue U HEBOCCTAHABIUBAIONIUE AUcaxapuabl. ['uapoaus
nucaxapunoB. Haxoxenue B npupoje u npumeHenue. [loaucaxapuabl: kpaxmai,
[NIMKOTeH U 1esuitono3a. CTpoeHue MakpoOMOJEKyJd Kpaxmania, TIIHMKOTeHa U
HeUTt003bl.  DU3MYECKHEe CBOMCTBA KpaxMalia M IEJUTI0JI03bl. XHUMHYECKHE



CBOMCTBA KpaxMaya: THAPOJIM3, KAYECTBEHHAs PEAKLMS C HOJOM. XHUMHUYECKHUE
CBOMCTBA IEJUIIOJIO3BI: THAPOJIN3, ToMydeHne 3GupoB Ieumono3bl. [lorsaTtue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

OKCIIEpUMEHTAJIbHBIE METOJIbI M3Y4YEHUs BEIIECTB M HX IPEBpAICHUIA:
PacTBOPUMOCTh PA3JIMUYHBIX CIUPTOB B BOJE, B3aUMOAECHCTBUE 3TAHOJA C HATPUEM,
OKHCIIEHHE 3TWJIOBOTO CHHUPTAa B albACTH] HAa PACKAJEHHOW MEIHOM IPOBOJIOKE,
OKHUCJICHHE STUJIOBOIO CHUPTA AUXPOMATOM Kajids (BO3MOXKHO HCHOJb30BAHHE
BHUJICOMATEPUAIIOB), KAauECTBEHHBIE pEaKIMU Ha albJIeruabl (C THUIPOKCUIIOM
nuammuHcepeopa(l) u ruapoxkcuaom meau(Il)), peakuus riuieprHa ¢ TUIAPOKCUIOM
menu(Il), xumudyeckne cBOMCTBa pacTBOpa YKCYCHOM KHCJIOTHI, B3aMMOJICHCTBUE
pacTtBopa rioko3sl ¢ ruapokcuom meau(Il), B3aumoaeiicTBrue kpaxmana ¢ HOJOM,
pelIeHrne DJKCIEePUMEHTAIbHBIX 3a7ad 1o TeMaM «Crnuptel U (DEHOJIBIY,
«Kap6oHoBbie KUCIOTHI. CI0KHBIE YPUPHD».

A3oTcoaep:xamye OpraHnvecKne CoeJUHeHHUs.

AMWHBI — OpraHMYecKue MPOU3BOJIHbIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUuecKue W apoMaTUYECKHE; TEPBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Crtpoennie MoJiekys, obmias ¢opMmynna, U30MEpHs, HOMEHKIATypa U (PU3MUECKHE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA aiM(PaTHUECKUX aMHHOB: OCHOBHBIC CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJCHUCTBHE IEPBUYHBIX AMHUHOB C A30THCTOM KHUCIOTOM.
Coun aIKWIIaMMOHHUS.

AHWIVH — IPEJICTAaBUTE]Ib AMHHOB apOMAaTUYECKOTO psiia. CTpoeHUE aHWIIMHA.
B3anmHOe BiMsSHHWE TpPYII aroMOB B MoOJekyle aHuiauHa. OcoOeHHOCTH
XUMHYECKHX CBOWCTB aHWIMHA. KauecTBeHHBIC peakiuu Ha aHWIMH. CrocoObl
MOJydeHUsI W TpUMEHEHWe aln(aTHYecKuX aMuHOB. [lojydyeHHe aHWIMHA W3
HUTPOOEH307Ia.

AmuHokuciotel. HomeHnknatypa u uzomepus. OTaenbHbIE NPEACTABUTEIN
OAMUHOKHCIOT: TJMIMH, ajdaHuH. Ou3nyeckue CBOMCTBA AaMHHOKMCIIOT.
XUMUYECKHE  CBOMCTBA aMMHOKHCIOT Kak aM@OTEpHBIX  OpPraHUYECKHUX
COCIMHEHUN, peakuusl TMOJUKOHJCHCAIlMU, oO0pa3oBaHUE MENTUIHON CBS3H.
buonornueckoe 3HaueHMe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mpupoansie nosmmepsl. [lepBuuHas, BTOpUYHAsT W TPETUYHAS
CTpYKTypa OenkoB. XUMHUUYECKHE CBOMCTBA OCJIKOB: THUIPOJIN3, ACHATypaIus,
Ka4eCTBEHHBIC PEAKIINU Ha OCIIKHU.

OKCIIEpUMEHTAJIbHBIE METOJIbl M3Y4YE€HUs BEIIECTB M MX MPEBPAICHUIA:
pacTBopeHHe O€JIKOB B BOJIE, JICHATypalus OCJIKOB IMPU HAarpeBaHUH, I[BETHHIC
peakiuu Ha O€NIKH, pEIIeHHWEe OSKCIEePUMEHTAJIbHBIX 3ajlad MO0  TeMaMm
«A3oTcoepkalue opraHuuecKrie CoeMHEeHUs» U «Pacno3HaBaHue opraHuyecKux
COCJIMHEHUI.



BbicokoMoJIeKyJISIPHbIE COeIMHEHUS.

OCHOBHBIE MOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPHU3ALNN, CPEJIHAS MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIWHEHHH —
IIOJINMEPU3ALHS U MIOJTUKOHEH AU

[Tomumepuble Matepuanbl. Ilmactmaccesl  (ITONMMATHIIEH, MOJUITPOIIMIIEH,
HNOJMBUHWIXJIOPUA, TOJUCTUPOJ, HOJUMETHWIMETAKpUIAT, IOJUKapOOHATHI,
nogudTHIEHTepedTanar). Y Truinsanus u nepepaboTKa I1acTUKa.

DacToMepBI: HaTypaJIbHbIN Kay4yK, CUHTETUYECKHUE Kay4yKu
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHble (XJIOMOK, IIEPCTh, MIENK), HICKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHUHTETUYECKHE (KAllpOH U JaBCaH).

[Tonumeps! cienuaibHOro Ha3HaYeHus (Te(IIoH, KeBIIap, AIEKTPOIPOBOISAIINE
NOJIUMEPBI, OMopaziaraeMble MOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbl H3y4Y€HUs BEUIECTB M HUX IpPEBpalICHUMN:
O3HAaKOMJIEHUE ¢ 00pa3liaMu IPHUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pEUIEHUE OKCIEPUMEHTANBHBIX 3a1ad 1o Teme «Pacrno3HaBanue
IJIACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxneHne MosekyasspHOW (GOpMyJibl OpraHMYECKOro COEAUHEHHS IO
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOIAIIUX B €r0 COCTAB, HAXOXKACHUE MOJIEKYJISIPHON
(bopMyJIbl OPraHMYECKOro COEAMHEHMS 110 Macce (00bEMY) MPOAYKTOB CrOpaHusl, Mo
KOJIMYECTBY BemiecTBa (Macce, 00bEMY) NPOAYKTOB PEAKUHUU W/WIA HCXOAHBIX
BELIECTB, YCTAHOBJICHHE CTPYKTYpHOU (OPMYJIbI OpPraHMYECKOro BEIIeCTBa Ha
OCHOBE €ro XMMHUYECKUX CBOMCTB WJIM CHOCOOOB MOIYYEHHMs], ONpeaAeIeHUE AO0IH
BBIX0/Ia IPOJYKTA PEAKIUU OT TEOPETHUECKH BO3MOYKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanusanus MeXnpeIMETHBIX CBSI3€U ITPU U3YYEHUH OPTaHUYECKON XMMHUU B
10 kmacce OCyIIeCTBIIAETCS Yepe3 UCIOJIb30BAHKUE KaK OOITUX €CTECTBEHHOHAYYHBIX
NOHATUH, TaK W NOHATUH, NPUHATHIX B OTIEIBHBIX IIPEAMETAX €CTECTBEHHO-
HAy4YHOI'O LUKJIA.

OO0111e ecTeCTBEHHO-HAYUHbIE TIOHSTHS: SIBJICHUE, HAYyYHbIA (DaKT, TUNIOTE3a,
TEeOpHsl, 3aKOH, aHallu3, CHUHTE3, KiaccHUUKalus, HAOIIOJEHUE, H3MEpPEHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®duzuka: wmarepus, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa,
HPHEPreTUYECKUl ypOBEHb, BEUIECTBO, TEIO, OOBEM, arperarHoe COCTOSTHUE
BEIIECTBa, (PU3UUECKUE BEIMYMHBI, €IUHUIBI HW3MEPEHUs, CKOPOCTb, SHEPTHs,
Macca.



buonorus: kimerka, opraHm3M, JKOCHUCTeMa, Owuocdepa, MeTaboIu3M,
HACJICJICTBEHHOCTh, aBTOTPOMHBIA W TeTepOoTPO(HBIN THI NMHUTaHUSA, OpOKCHHE,
dboTocuHTE3, HbIXaHWE, OCNKWU, YIJICBOIbI, JKUPHI, HYKICHHOBBIC KHCIOTHI,
(hepMEHTHI.

['eorpadus: mone3HbIe UCKOTIAEMbIE, TOTUIUBO.

TexHONOTHS: THINEBbIE TPOAYKTH, OCHOBBI PAIlMOHAIHLHOTO THUTAHHUSA,
MOJOIIIME CPEJICTBA, MATEPUATBI M3 NCKYCCTBCHHBIX U CHHTETHYCCKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckue 0CHOBbI XMMHH.

Atom. CocTaB aTOMHBIX fziep. XUMHUeCKUi 3ieMeHT. M3otomnbl. CtpoeHue
AJIEKTPOHHBIX O00OJIOUYEK aTOMOB, KBAaHTOBBIE UHWCIA. DHEPreTUYECKUE YPOBHHU U
noAypoBHHU. AToMHbIe opOuTanu. Kinaccudukaims XuMU4ecKux 3JI€MEHTOB (S-, P-,
d-, f-snmementsl). PacmpenencHue 5SJICKTPOHOB IO AaTOMHBIM — OpOMTAJISIM.
DnexkTpoHHbIE KOH(GUTYpAIIUH ATOMOB 3JIEMEHTOB MIEPBOr0O—4ETBEPTOTO MEPUOJIOB B
OCHOBHOM U BO30YXIEHHOM COCTOSIHUH, JJICKTPOHHBbIE KOH(UTYpallud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[Iepunonnueckuit 3axkoH u llepuoauueckas cucreMa XUMUYECKUX JIEMEHTOB
JA.N. MenneneeBa. CBsi3b NMEPUOAMYECKOTO 3akoHa M [lepmogmueckoil CUCTEMBI
XAMHUYECKUX  DJIEMEHTOB C COBPEMEHHOM TEOpHUEH  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMH
MPOCTBIX U CIOKHBIX BEIIECTB M0 IPyNIaM U repuoaaM. 3Ha4€HUE NEPUOIUUECKOTO
3akoHa [[.1. MeHnaeneena.

XuMHUecKass CBI3b. Buabpl XHMHUYECKONW CBSI3U: KOBAJICHTHAs, MOHHAs,
MeTayuimueckas. MexaHu3Mbl 0Opa30BaHUS KOBAJICHTHOW CBSI3M: OOMEHHBIM M
JIOHOPHO-AKIENTOPHBIA. JHEPrUs U IJInHA CBS3U. [[0JApHOCTD, HANPABICHHOCTH U
HAChIIIaEMOCTh KOBAJICHTHOW cBsi3U. KpartHele cBs3u. BopoponHas CBA3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJICHTHbIE BO3MOXKHOCTHM aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJICKYJI C UX TEOMETPUYECKUM CTPOCHHUEM (Ha MPUMEPE COSTUHECHUM
AJIEMEHTOB BTOPOTO MEPUOJIA).

[Ipencrapiienre 0 KOMIUJIEKCHBIX coeAuHEHUsIX. CocTaB KOMIUIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBarenb, JUTAHAbl. 3HAUYCHHE KOMIUIEKCHBIX COCIUHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemecrBa  MOJEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHHUs.  THIIbI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.



[Tonstue o nucnepcHbix cucrtemax. MctunHble pacTBoOpsl. [IpencraBnenne o
KOJUTOMIHBIX pacTtBopaxX. CrmocoObl BBIpaXCHHUS KOHIICHTPAIIMA PAaCTBOPOB:
MaccoBasi oISl BEIIECTBA B pacTBOpPE, MOJIsIpHAs KOHUEHTpauus. HaceleHHsie n
HEHACBILEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpucTamioruaparsl.

Knaccudukaiys 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIICCTB. TpHUBHATBHBIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XMMUYECKUX PEakIil B HEOPTaHUYECKON U OpPraHUYECKOU
XUMHH. 3aKOH COXPAHEHHUs MACChl BEIIECTB; 3aKOH COXPAHECHUS U MPEBpAILCHUS
DHEPTUU MPU XUMHUYECKUX peakiusx. TernoBbie 3PPeKThl XUMUYECKUX PEeaKIuil.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHUYECKON pEakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIE peakiuu. Katann3 u kaTannu3aTtopsl.

OOpatumbie 1 HeOOpaTUMBIE peakini. XuMU4Yeckoe paBHoBecue. KoHcranTta
XAMHUYECKOTO paBHOBeCHA. DaKTOpPHI, BIUAIOIINE HA MOJIOKEHUE XHUMHUYECKOIO
PaBHOBECHS: TEMIIEPATypa, JABJICHUE U KOHIIEHTPALlUU BEIIECTB, YYaCTBYIOIIUX B
peakumu. [Ipunnun Jle [larense.

Onektponutnyeckas nauccouuanus. CunpHble W crla0ble  AJIEKTPOJIUTHI.
Crenenp aucconmannv. Cpena BOJHBIX PACTBOPOB: KHUCIOTHAsA, HEWUTpPAJIbHASA,
nienioyHasi. Bomopoausiii nmokazatens (pH) pactBopa. I'maponus cosneii. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE  peakiuu.  CTeneHb  OKHUCJIEHUS.
OxkucnauTenb W BOCCTAaHOBUTENb. lIpoliecchl OKHUCIEHHUS W BOCCTAHOBJICHUSI.
BaxHelme OKUCIUTEIM W BOCCTAHOBUTEIM. MeETON 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIU3 PAaCTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJbl HU3Y4YEHHUsI BEIIECTB W MX MPEBPAIICHUI:
pa3lioKEHHUE TIEPOKCHJA BOJOPOJA B MPUCYTCTBUU KaTalu3aTopa, MOJCIH
KPUCTALINYECKUX PEMIETOK, MPOBEICHUE PEaKIMii HOHHOTO 0OMEHa, OIpeeIcHUe
Cpelbl PacTBOPOB C MOMOIIBIO WHAUKATOPOB, WM3YyUYECHUE BIUSAHUSA Pa3IAYHBIX
(akTOpOB Ha CKOPOCTh XHMHUYECKOW peaKIuu W TMOJOXKEHUE XHUMHUYECKOTO
paBHOBECHSI.

Heopranuuyeckasi xummusi.

[Tonoxxenne HemetauioB B [lepuoauueckoi cucTeMe XUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHUS MX aToMoB. Du3nuecKkue CBOMCTBA
HEMETAJUIOB. AJIJIOTPOIUSI HEMETAIIIIOB (Ha MpUMEpe KUCI0poa, cephl, hochopa u
yriepoaa).

Bonopon. Ilomydenne, ¢u3nveckne W XUMHUYECKHE CBOWCTBA: PEAKIMH C
METaJJIaMU ¥ HEMETAJIJIAaMH, BOCCTAHOBUTENBHBIE CBOMCTBA. [ mapuasl. TormBHbIE
DJIEMEHTHI.



["amorensl. HaxoxaeHue B mpupoje, CrOCOObI MOTy4deHUs, (HU3UIECKUE U
XUMHUYecKue cBoiicTBa. ["anoreHoBomopobl. BaxkHeime KUciopoacoaepKaume
COEJIMHEHHUS rajoreHoB. JlabopaTopHble ¥ MPOMBINIIEHHBIE CIOCOOBI MOMYyUYECHUS
rajoreHoB. [I[puMeHeHne raloreHoB U UX COEAUHEHUMN.

Kucnopon, o3oH. JlabopaTtopHble W NMPOMBINUICHHBIC CIIOCOOBI TMOJYYCHUS
kucinopoaa. OuU3N4ecKue U XMMHYECKHE CBOMCTBA W NMPUMEHEHHE KHUCIOpOAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxnenue B mpupone, CIOCOObI TOJNyYeHHS, (U3HYECKHE U
xummudeckue cBoictBa. CepoBogopona, cyiabdunbl. Oxcun cepwi(1V), oxcup
cepbl(VI). CepHucras u cepHast KUCIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB CEPHOM
KUCIOTHL. [IpuMeHenue cepbl U €€ COeTMHEHUI.

A3zor. Haxoxnenue B TpHUpoOjAE, CHOCOOBI TMOMy4YeHUs, (U3UYECKUE U
XUMUYECKUE CBOWCTBA. AMMMAK, HUTpUAbl. OKCUIBI a30Ta. A30TUCTas U a30THAas
KHUCJIOTHI U UX coJii. OCOOEHHOCTH CBOMCTB a30THOM KUCTIOTHL. [IprimMeHeHue azorta
U €r0 COeTMHEHHI. A30THbBIE yIOOPEHHUS.

®ochop. Haxoxaenue B mpupoje, CHOCOObI MOMydeHUs, (U3MYECKUE U
xumuueckue cpoictBa. Dochunpl u dochun. Oxcuasl Pocdopa, dochopHas
kuciora u e€ comu. Ilpumenenue dochopa um ero coemunenuit. dochopHbie
ya00peHus.

Yrinepoa, HaxoxJIeHHWEe B Ipupojie. AJUIOTPONHBIE  MOAUPHUKAILIUM.
duznyeckue M XHUMHYECKUE CBOMCTBA TMPOCTHIX BEHIECTB, O0OpPa30BAHHBIX
yriepoaom. Oxcupn yrinepoaa(ll), oxcun yraepona(IV), yronpHas kuciora u e
COJIM. AKTHBUPOBAHHBIA YTOJb, aacopOmus. dysuiepeHsl, rpadeH, yriaepoHble
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEHIECTB, OOPA30BAHHBIX YIJIEPOJIOM, U €T0
COCIVHEHNH.

Kpemunii. Haxoxnenne B mpupoje, CrnocoObl MONydeHHs, (GU3MUYECKUE U
xumudeckue cBoiictBa. Oxcun kpemuusi(IV), kpemHueBas KUCIOTa, CHIJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeqnHeHui. CTEKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenne meramnoB B llepuoanueckor cucreMe XUMHUUYECKUX DJIEMEHTOB.
OCOOEHHOCTH CTPOSHUSI DJICKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. OOmue
dbuznyeckre cBoiicTBa MeTaioB. [IprmMeHeHHe MeTasIOB B OBITY M TEXHUKE.
CnuiaBbl METaJIOB.

DNEKTPOXUMHUYCCKUN psA  HampsbDkeHud  metawioB.  OOmme  crmocoObl
MOJTYYEHUSI METaJIJIOB: TUAPOMETAILTYPTHS, MUPOMETAILTYPIus,
anexkTpomeraiuryprus. [loHstue o koppo3uu MetaioB. CrocoObl 3aliuThl OT
KOPPO3HH.



OOmass xapakrepuctuka MetaioB [A-rpynnsl I[lepuonnueckoil crcTeMbl
XUMHUYECKUX JIeMeHTOB. HaTpuil u kanuii: momyueHue, u3ndecKkue 1 XUMHUECKHe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCIUHEHUN.

OoOmas xapakrepuctuka MetamioB IIA-rpynmel [lepuonnyeckoit cucTembl
XUMUYECKUX DJEMEHTOB. MarHuii W KajbllMi: TOJydeHue, (QPU3HUECKHe U
XUMUYECKUE CBOMCTBA, IMPUMEHEHUE IMPOCTHIX BEIIECTB U HX COEAUHEHUH.
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AjroMuHUN: nonydeHune, Gu3NYecKue U XMMUYECKUEe CBOMCTBA, MPUMEHEHHUE
IPOCTOTO BEIIeCTBA W €ro coeANHEHUH. AMpOTepHbIE CBOWCTBA OKCHAA H
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmast  xapakTepuCTHKa MeTauioB no0ouHblX mnoArpynn  (b-rpymm)
[Teproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3NYeCKUe U XMMUYECKUE CBOMCTBA XpoMma U €ro coequHeHuil. OKcuabl U
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatsel u AUXpoOMaThI, HUX
OKHCIIUTENIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne xpoma.

dusnyeckue MU XUMHUYECKHME CBOWCTBA MapraHia M €ro COECIUHEHUM.
Baxwneiimme coenunenuss wmapranna(ll), wmapranma(IV), wmapranna(VIl) wu
mapranna( VII). [lepmanranat kanusi, €ro OKUCIUTEIbHbIE CBONCTBA.

Pu3NYECKNEe U XUMUYECKHE CBOMCTBA XKeEJNE€3a U €ro coeauHeHnil. OKCHIBbI,
ruapokcusl u conu xene3a(ll) u sxeneza(Ill). [omydyenue u npuMeHeHue xemne3a u
€ro CIUIaBOB.

PuU3NYECKNE U XMMUYECKUE CBOMCTBA MeAU U €€ coenuHeHui. [lomyyenue u
IIPUMEHEHUE MEIU U €€ COSUHECHUN.

[Muuk: momyyeHue, (puU3MYEeCKHUe W XUMUYECKHE CBOWCTBA. AMpoTepHbIe
CBOMCTBA OKCHJIa U TUAPOKCHUAA IMHKA, THAPOKCOKOMILIEKCHI [IUHKA. [ [puMenenue
[UHKA U €r0 COeIUHCHUH.

OKCIIEpUMEHTAIBHBIE METOABl M3YYEHHs BEIIECTB M HMX IPEBPALICHUM:
u3yueHue oOpasIloB HEMETaIOB, ropeHue cepol, (ocdopa, xkeneza, MarHus B
KHUCJIOPOJAE, HW3YYEHHE KOJUIeKIMH «MeTamibl M CIUIaBbl», B3aUMOJICUCTBHUE
HIEJIOYHBIX U HIEJOYHO3EMEIBHBIX METANIOB C BOAOUW (BO3MOYXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUATIOB), B3aMMOJCICTBUE IIMHKA U JKeJie3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaU€CTBEHHBIE PEAKIIMA HA HEOPTaHUYECKUE aHUOHBI, KATUOH BOJOPOIA
M KaTUOHbl METAJJIOB, B3aWMOJICUCTBUE THUJIPOKCHUIIOB AJTIOMHUHHUSI U I[MHKA C
pacTBOpaMM KHCJIOT M LIEJIOYEH, pEelIeHUE SKCIEPUMEHTAIIbHBIX 33]a4 [0 TeMaM
«T"anorensl», «Cepa U €€ coelUHEHUs», «A30T U PocPop U HUX COCAUHEHUS»,
«Mertaibl TIaBHBIX NOArPYNI», «MeTanibl HOOOYHBIX MOATPYIIID.

XuMHUS U KU3Hb.



Ponp xuMuu B oOecriedeHrH yCTOMUMBOTO pa3BUTHA desoBeuecTBa. [lonsaTue
0 HAy4YHBIX METOJIaX MMO3HAHMS U METOJ0JIOTMH HAYYHOTO uccieaoBanns. Hayunsie
MPUHIUIIBI OPraHU3aliil XUMHYECKOTO MPOU3BOJICTBA. [IpoMBIIIIIEHHBIE CITOCOOBI
MOJIYYeHHUsS] BaXKHEUIIUX BEHIECTB (Ha MpUMEpe MPOU3BOJACTBA aMMHaKa, CEpPHOMN
KHUCJIOTHI, MeTaHoJI1a). [[pOMBINIITIEHHBIE CITOCOOBI TOJIYYEHUS METAJIJIOB U CILIABOB.
XHUMUYECKOE 3arpsSI3HEHUE OKPYKAOLIEN CPENbI U €r0 MOCAEACTBUS. Posib XuMuu B
o0ecIieuyeHNH YHEPTreTUIECKON OE30MacHOCTH.

XuMHsi W 3I0pOBbe uenoBeka. JlekapctBeHHble cpencTtBa. [IpaBuia
WCIIOJIB30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUHN B pa3BUTUN MEIULIMHBI.

XUMHMS MHIIA: OCHOBHBIE KOMIIOHEHTHI, MHUILEBbIE A00aBKU. Poib xumuu B
o0ecrieueHnH MUIEeBOM 0e30MaCHOCTH.

Kocmetuueckne u mnapdromepHsie cpeactBa. beitoBas xumwus. I[lpaBua
0€30MacHOTr0 UCIOJIb30BAHUS MPENapaTOB OBITOBOM XMMUHU B IIOBCETHEBHOM JKU3HU.

Xumusi B CTPOUTEIBCTBE: BaKHEUIIIME CTPOUTENIbHBIE MaTepuaibl (LIEMEHT,
OeTOH).

XuUMHS B CEILCKOM X03sicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIC yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHUalibl, KPACKH, CTEKJIO, KepaMHUKa.
Marepnainsl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérnbie 3agaun.

Pacuérpl: mMacchl BemiecTBa WM 00bEMA ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wik 00bEMY OJJHOTO U3 YUACTBYIOIIUX B PEAKIIUU BEIIECTB, MACChI
(00BéMa, KOTMYECTBA BEIIECTBA) IMTPOTYKTOB PEAKITUH, €CIIU OJTHO U3 BEIICCTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBa BEIIECTBA) NMPOAYKTA PEAKIIMH, €CITU OJTHO
M3 BEUIECTB JIaHO B BHJIE pPacTBOpa C ONPEACIEHHOW MACCOBOM JOJIEH
PacTBOPEHHOIO BEILIECTBA, MACCOBOM JI0JIM M MOJIAPHOW KOHIICHTPALIUH BEILIECTBA B
pacTBope, A0JM BbIXOAa NPOIYKTa PEAKIIUU OT TEOPETHUECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanmst MeXNpeaMETHBIX  CBsi3ed MpuU  U3yYeHUH  oOmed u
HEOPraHUYeCcKOM XMMHM B 11 Kiacce oCylIecTBIsIETCS Yepe3 MCIOJIb30BaHUE KaK
OOIIIUX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaK W MOHSATUN, MPUHSITHIX B OTIIEIbHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTecTBEHHO-HAYUHbIC TTOHATHS: SIBJICHHE, HAYYHBIN (haKT, TUIOTE3a,
Teopwusl, 3aKOH, aHaJU3, CUHTE3, KiacCUUKaIus, NepUOIUIHOCTh, HAOIOEHNE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHHUE.

dusuka: MmaTepusi, MUKPOMHUP, MAaKpPOMHUP, aTOM, DJICKTPOH, MPOTOH, HEUTPOH,
MOH, U30TOIbI, PAANOAKTUBHOCTh, MOJIEKYJIa, YHEPTETUUECKUN YPOBEHB, BELIECTBO,
Ten0, 00BbEM, arperaTHoe COCTOSIHHE BEIIECTBA, HWACAIBbHBIA Ta3, (undeckue
BEJIMYMHBI, €IUHULIBI U3MEPEHUSI, CKOPOCTh, IHEPTHS, Macca.



buonorus: knerka, opraHu3M, 3KocucTeMa, ouocdepa, MeTadoan3M, MaKpo- U
MUKPO3JIEMEHTHI, OCNKH, >KUPBI, YIICBOJbI, HYKIEHHOBBIE KHUCIOTHI, (PEpMEHTHI,
TOPMOHBI, KpPYTOBOPOT BELIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadusi: MuHEpanbl, TOPHbIE MOPOBI, MOJE3HbIE HUCKOMAaEeMbIe, TOILIIUBO,
peCypCHlI.

TexHonorus: XuMU4YecKasi MPOMBIIIIIEHHOCTh, METAJUIYPTHs, CTPOUTEIbHBIE
MaTepUaJIbl, CEIbCKOXO3AMCTBEHHOE MPOU3BOACTBO, MUIIEBAsT MPOMBILIIIECHHOCTD,
dapmaneBTUUeCKas IIPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO KOCMETHYECKUX
MpEenapaToB, IPOU3BOJCTBO KOHCTPYKUMOHHBIX MaTEpUAlOB, SJICKTPOHHAs
MIPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.

[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMUHA
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B CcOOTBEeTCTBMM C CHCTEMHO-IIESITEIBHOCTHBIM IOJAXO0JIOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHMS MpeaMeTra «XUMHS» Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHWs BBIICICHBI CIEAYIOIIME COCTABJISIONIME: OCO3HAHHE
OOYyYaIOIIMMHUCS POCCUHCKOM TpakIaHCKOM HWIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH U CAMOONPEICIICHUIO; HATMYME MOTUBALINU K
OOy4eHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYYarolIUMXCsl PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMd M HOPMaMH TIOBEACHHS; HalU4He
MIPaBOCO3HAHUS, DKOJIOTHYECKON KYJIbTYPhl; CHOCOOHOCTH CTABUTH LI€JIU U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3yJAbTAaThl OCBOCHUS IMpeaMeTa «XHUMHSD) OTPAKAOT
c(hOpPMHUPOBAHHOCTh OTBITA IIO3HABATEIIBHOW W TMPAKTHUYECKOW JIeATeITbHOCTH
0Oy4Yarommxcs B MPOILECCE peaTu3ali 00pa30BaTeNbHON AEATENHHOCTH.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMeTa «XHUMHUS» OTpaxkaroT
c(hOpPMHPOBAHHOCTh OTBITA IMO3HABATEIIBHOW M TMPAKTHUYECKOW JIeATeITbHOCTH
oOyyJarommxcsi B MPOLECCe pealn3aii 00pa3oBaTeIbHONW ESITEILHOCTH, B TOM
YuCyie B YaCTH:

1) rpasKaaHCKOro BOCIMTAHUA:

0CO3HaHMsI O0YYAIOIIUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBOKEHHSI K 3aKOHY U TMPABOIMOPSKY; MPEACTABICHUS O COIMAIbHBIX HOpMaXxX U

paBUiIaX MEKINYHOCTHBIX
OTHOILIEHUN B KOJUIEKTUBE; TOTOBHOCTH K COBMECTHOM TBOPUYECKOU NEATEIBHOCTH
MIPU CO3JIaHUM yUEOHBIX MPOEKTOB, PEIICHUHU YUYE€OHBIX M MO3HABATEIbHBIX 3aj1ad,



BBIMOJTHEHUH XUMUYECKUX SKCIIEPUMEHTOB; CIOCOOHOCTH MOHUMATh U PUHUMATh

MOTHUBBI, HAMEPEHUS, JTOTUKY U

apryMEHTBI IPYTHX TPU aHAJIU3C Pa3IHUHBIX BHJIOB YUCOHOU JCATEIBHOCTH; 2)
NATPHOTHYECKOT0 BOCTIMTAHUSA:

LIEHHOCTHOT'O OTHOIIEHUS K UCTOPHUYECKOMY Y HAYYHOMY HACIIECIUIO
OTEUECTBEHHOM XMMHUHU; YBAXEHUS K MPOIECCY TBOPUECTBA B 00JACTH TEOPUU U
MPAKTUYECKOIO TNPWJIOKEHHUSI XUMHUH, OCO3HAHHUS TOTO, YTO JAHHbIE HAYKU €CTh
pe3ynpTaT  JJIMTENbHBIX HAOMIOACHHUM, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX
MIOMCKOB, MOCTOSIHHOT'O TPyZAa YYEHBIX U MIPAKTUKOB; MHTEpPECa U MO3HABATEIbHBIX
MOTHBOB B IIOJIYYEHUH U MOCIEAYIOLIEM aHAIN3E
uHGOpPMAIIUHU O IEPEOBBIX TOCTIKEHUSX COBPEMEHHON OTEYECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

HPaBCTBEHHOI'O CO3HAHUS, 3THUYECKOTO MOBEJAEHUS; CIOCOOHOCTH OLIEHUBATH
CUTYallUM, CBSI3aHHBIE C XMMHYECKUMU SIBJICHUSAMH, U IPUHUMATH OCO3HAHHBIC
pelIeHUs, OpPUEHTUPYSACh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH;
TOTOBHOCTH OIIEHUBATh CBOE MOBEICHUE U MOCTYIKA CBOMX TOBAPHILEH C MO3UIUI
HPaBCTBEHHBIX M MMPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEICTBUNA MOCTYIIKOB;

4) ¢popMupPOBaHNS KYJIbTYPHI 310POBbSI:

NOHMMAaHHUs LIEHHOCTEW 3/J0pOBOTO M Oe3omacHOro obpas3a >KHU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOUIEHUS K COOCTBEHHOMY (PU3HYECKOMY U
MICUXUYECKOMY 3JI0POBBIO; COOJIIOJIEHUS TMpaBuUil 0O€30MacHOro oOpalleHus ¢
BEII[ECTBAMHU B OBITY,

MOBCEIHEBHOM JKM3HU, B TPYJAOBOU NEATEIBHOCTH, MOHUMAaHUS [EHHOCTU TPaBHI

WHAMBHUIYAJIbHOTO M KOJUIEKTUBHOTO
0€301MacHOT0 MOBECHUS B CUTYAIUAX, YTPOXKAIOIINX 3I0POBBIO M JKU3HU JIIOJICH;

OCO3HAHUS TIOCTIEACTBUN U HEMPUATHUS BPEIHBIX PUBBIYCK (YIOTpEOICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KypeHHUS1);

5) TpyA0BOr0 BOCIIMTAHUSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEOBATEIbCKOM
NEeSATEIbHOCTH, OOIIECTBEHHO TOJE3HOM, TBOPUYECKOM M  JAPYTUX  BHJAX
JeSITEIbBHOCTH; YCTAHOBKM Ha aKTUBHOE yYacTHeE B PEIICHUU MPAKTUUECKUX 3a7a4
COLIMaJbHON HAINpaBICHHOCTH (B pamMKax CBOETO Kiacca, IIKOJIbI); HHTEpeca K

MPAKTHYECKOMY U3YYEHHIO MPOGECCHI Pa3IMdHOTO Poja, B TOM
YyClie Ha OCHOBE MPUMEHEHHUS IPEIMETHBIX 3HAHUM M0 XUMHH; YBaXEHHS K TPYY,
JIOASIM TPpYZa U pe3yJibTaTaM TPYIAOBOH JIEATEIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY WHIMBUIYAIbHOM TpAaeKTOpUU o00pa3oBaHusi, Oyayuied npodeccun U
peanu3anuu COOCTBEHHBIX KU3HEHHBIX MJIAHOB C yUYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMHH, UHTEPECOB M MOTPEOHOCTEN 00111eCTBA;



6) 3K010rNYeCcKOr0 BOCTIMTAHMS:

AKOJIOTHYECKH 11€JIeCO00Pa3HOT0 OTHOIICHUS K MPUPOJIE KAK UCTOUYHUKY
CYLIECTBOBAHMSI KM3HM Ha 3emiie; IOHHMMaHUs TJO00ATBLHOTO XapakTepa

HKOJIOTHYECKUX MPOOIIeM, BIUSHUSA
SKOHOMHUYECKHX IPOLECCOB HA COCTOSHUE MPHUPOJHOW M COLHAIBHOM CPEIbL;

OCO3HAHMS HEOOXOJIMMOCTH UCIOJIb30BaHUS JOCTHKEHUN XUMUU JIJIs
pELIEHHs] BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BpEI OKPYKAIOLIEH
OPUPOAHON Ccpefie, YMEHUSI MPOTHO3UPOBATH HEOJIATOMPHUSATHBIE 3KOJIOTHMUYECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEHCTBUM WM MPENOTBpaliaTh MX; HAJIAYUA
Pa3BUTOIO 3KOJIOTUYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KYJIbTYphI, OINbITA
JESITEIbHOCTH 3KOJIOTUYECKOW HAMPABICHHOCTH, YMEHHUSI PYKOBOACTBOBATHCS UMHU
B MO3HABATEJIbHON, KOMMYHUKATUBHOW M COIMATIBLHOM MPAKTUKE, CIIOCOOHOCTU U
YMEHUSI aKTUBHO MPOTUBOCTOATH UJICOJIOTHH XeMOo(hoouu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU
1 OOIIECTBEHHOM MPAKTUKHU; MOHUMAHUS CICU(UKN XUMUU KaK HAYKH, OCO3HAHUS

€€ poJii B

GbopMHpPOBaHUU PAIMOHATBEHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO
MPECTaBICHUS] 00 OKPYKAIOIIeM MHUpPE KaK O €AMHCTBE MPHUPOJIbI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEW U PEIICHUU NpoOJeM COXpPaHECHUS
MPUPOIHOTO PaBHOBECUsI; YOSKIEHHOCTH B OCO0OW 3HAUMMOCTH XHMHH IS
COBPEMEHHOW LMBUJIA3ALMU: B €€ T'YMAaHHUCTUUYECKOM HAIPABICHHOCTH U Ba)KHOU
pOJIM B CO3J]aHUM HOBOM 0a3bl MaTEPUAIBHOM KYJIBTYPhI, B PEIICHUH TJI00ATBHBIX
npo0JjieM YCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA — CBHIPbEBOM, IHEPreTUUYECKOM,
MUIIEBON M HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCJIOBUM YCHENTHOTO TPYy/Aa M SKOJOTUYECKH KOMGMOPTHON KU3HU KaXKIIOTO YICHA
00I11eCTBa; €CTECTBEHHO-HAYYHOW T'PaMOTHOCTU: NMOHUMAHUS CYIIHOCTH METOJOB
MO3HAHUS, UCTOJB3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIMOJb30BaTh
MoJIy4aeMble 3HAHUS /I aHalu3a U OOBSICHEHMS SIBJICHUIN OKpPYXKAIOLIEero Myupa u
MPOUCXOMSIINUX B HEM U3MEHEHHH, YMEHHS JIeIaTh 0OOCHOBAaHHBIC 3aKIIFOUCHUS HA
OCHOBE Hay4YHBIX (PAKTOB M UMEIOIINXCS TAHHBIX C 1EJIBIO MOJYYeHUS TOCTOBEPHBIX
BBIBOJIOB; CIIOCOOHOCTH CaMOCTOSITEJILHO UCIIOJB30BaTh XUMUYECKUE 3HAHUS IS
pereHus MpoOJIeM B pealbHBIX KU3HEHHBIX CUTYAIHSIX; UHTEpeca

K MO3HAHUIO, UCCIIEA0BATENBCKON EATEIIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUN 10 XUMHUU B



COOTBETCTBHH C )KH3HCHHBIMHU MOTPEOHOCTSIMH;, MHTEpeca K OCOOCHHOCTSIM TPY/ia B
pasnu4HBIX cdepax mpodecCHoHATEHON
JICSITETTLHOCTH.

METAINIPEIJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOCHUS MPOTPAMMbBI IO XMMHH Ha yYPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaUUMbIE ISt bopMHpOBaHUS ~ MUPOBO33PEHUS oOy4Jaronmxcs
MEKIMCIUIUIMHAPHBIE (MEXKIPEAMETHBIE) OOIIEHAYYHBIE MOHATHS, OTPAKAIOIIUE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHEMU(HUKYy METOJOB TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIEeCTBO, SHEPIHs, SBIICHUE,
mpoliecc, cucTeMa, HaydHbI (hakT, IPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpus, HUCCIeIOoBaHUE, HAOMIOJACHUE, H3MEPEHHUE, JKCICPUMEHT U JApyrue);
YHUBEpCAIbHBIC y4deOHBIC JCHCTBUSA (IMO3HABATEIbHBIC, KOMMYHHKATHBHBIC,
perynsTuBHbIE), oOecreunBaronire GopMupoBaHue GyHKIIMOHAITBHOU TPaMOTHOCTH
U COIIMAJIbHOM KOMITETEHIIMHM 00YYaIouXCsl;

CIIOCOOHOCTH 00yYaroIIMXCs UCIIO0JIb30BaTh OCBOEHHBIE
MEXIUCITUTUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEpPCAJbHbIC y4eOHBIC
JIEUCTBUS B MIO3HABATEILHON U COIIMATIBHON MTPAKTUKE.

MertanpenMeTHbIe pe3yJabTaThl OTPaXXarOT OBJAJEHUE YHUBEPCAIHLHBIMU
y4eOHBIMH  TI03HABATEIBLHBIMH, KOMMYHHKATUBHBIMA W  PETYJSITUBHBIMHU
JEUCTBUSIMH.

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe AeiicTBHUsI 1)

0a3oBble JJOrHYeCKHE eiiCTBUSA:

CaMOCTOATENLHO  (OPMYJIMPOBATh M aAKTyallM3UPOBATh  MPOOIIEeMY,
paccMaTtpuBaTh €€ BCECTOPOHHE;  ONPEACIATh LEJIHW JACSITENbHOCTH, 3alaBas
napaMeTpbl U KPUTEPUHU UX
JIOCTUXKEHHUSI, COOTHOCUTh PE3YyJIbTAThl ACSATEIBHOCTU C MOCTABICHHBIMU LIEJSIMU;
MCIIOJIb30BaTh MMPU OCBOCHUU 3HAHUN IPUEMBI JJOTUUECKOTO MBILIJIEHUS: BBIIEIATh
XapaKTepHbIC MPU3HAKK MOHITUN U yCTaHABIIMBATh UX B3aUMOCBSI3b, UCIIOJIH30BATh
COOTBETCTBYIOIIIHME TOHATHUS JIJIs1 0OBSICHEHUSI OTJEIbHBIX (DaKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPHH JIJIs1 KJIACCU(DUKAITUU BEIIECTB U
XUMHUUYECKUX PEAaKIHil; yCTAaHABIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3U MEXKIY
M3y4yaeMbIMHU SIBICHUSIMU; CTPOUTH JIOTHYECKHE PACCYXKJICHUS (HMHIYKTHUBHBIC,
JNEeyKTUBHBIE, TIO aHAJIOTMH), BBISBIISITH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS] B
paccMaTpUBAEMBIX SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKJIFOUCHHUS; IPUMEHSTh



B IIPOLIECCE TO3HAHUS UCIOJIb3YEMBIE B XUMHUH CUMBOJINYECKHE (3HAKOBBIE) MOJIEIH,
npeoOpa3oBbIBaTh MOJEIBHBIC TPEJACTABICHUS — XUMHYECKUW 3HAK (CHMBOJ)
AJIEMEHTa, XuMu4eckas (popmyiia, ypaBHEHHE XUMUYECKON peaKkiuu

— IpU pEHICHUH Y4E€OHBIX MO3HABATENBHBIX M MPAKTUYECKUX 3a/1ay, MPUMEHSTH
HA3BaHHbIC MOJICIbHBIC TPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEILECTB U XUMUYECKUX PEAKIIHI.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeiiCTBHUS:

BJIa/IETh OCHOBAMHU METO/I0OB HAYYHOT'O TO3HAHMSI BEIIECTB U XUMUYECKUX
peakuuii; QopMmynupoBaTh LENM M 3aJa4d  MCCIEAOBaHUS, HCIIOJIb30BAThH
IIOCTABJICHHBIE M CaMOCTOSTEIbHO C(OPMYJIMPOBAHHBIE BOIPOCHI B KAuyeCTBE
MHCTPYMEHTA TO3HAHWUSI U OCHOBBI Ui ()OPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE
MPAaBUJIBHOCTH BBICKA3bIBAEMBIX CY)KJICHUH; BIAJICTh HABBIKAMU CaAMOCTOSTEIIHHOTO
IUIAHUPOBAHUS U MPOBEJEHUS YUYEHUUECKHX HKCIEPUMEHTOB, COBEPILIEHCTBOBAThH
yYMEHMsI HaOJt0JIaTh 3a XOJOM IIpOLecca, CaMOCTOSITENIbHO MPOrHO3MPOBATh €ro
pe3ynbrar, GOpMyIUpOBaTh 0OOOIICHHS U BBIBOJIBI OTHOCUTENIBHO JIOCTOBEPHOCTH
pE3yNbTATOB MCCIIEIOBAHUSA, COCTAaBJISATH OOOCHOBAaHHBIM OTYET O MPOJAEIAHHON
paboTe; mpuOOpeTaTh ONBIT YYEHHUECKOH HCCIENOBAaTEIbCKOM M MPOEKTHOM
JESITEIIbHOCTH, IPOSIBIIATH CIIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEIbHOMY IIOUCKY
METOJIOB DEIICHUS] NPAKTHUECKUX 3a]a4, MPUMEHEHHIO pPAa3IUYHBIX METOJIOB
MO3HAHUS.

3) pabora ¢ nHpopManueii:

OPUEHTHPOBATHCS B Pa3IMYHBIX UCTOYHUKAX WH(POpMAIUHU (HaydIHO-
HOMYJIsSIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CHpPaBOYHBbIE IOCOOUS,
pecypcbl MHTEpHeTa), aHanuM3upoBaTh MHPOPMALIUIO PA3JIMYHBIX BUAOB U (hopm
IpeICTaBICHHUS, KPUTHYECKH OLICHUBATH eé JIOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTD; (POPMYJIMPOBATH 3aMIPOCHI U IPUMEHSTh Pa3INYHbIE METObI
IpU TOUCKE U OoTOOpe MH(pOpMaIMKM, HEOOXOIUMOMN NJisi BBIMOJHEHUS YYEOHBIX
3aJ1ay ONpeAesIEHHOIO TUIA; TPUOOPETATHh ONBIT UCIIOIB30BAHUS MH(DOPMAIMOHHO-
KOMMYHHKATHBHBIX
TEXHOJIOTMM M pa3jiMyYHbIX MOMCKOBBIX CHCTEM; CaMOCTOSITEIbHO BBIOMpPATH
onTUMalibHyl0  (opmy mnpencraBieHuss uHpopmanuu  (cxembl, Tpadukwy,
IUarpamMMmbl, TaOJIMIBI, PUCYHKH W JPYTHE); WCIIOJNB30BaTh HAYYHBIA S3BIK B
KayecTBE CpeAcTBa MpH paboTe C XUMHYECKONM HH(pOpMaIMel: NPUMEHSThH
MeXMpeaMeTHbIE (PU3nUecKre U MaTeMaTHUeCKHE) 3HaKU U CUMBOJIBI, (POPMYIIHI,
ab0peBUaTypbl, HOMEHKJIATYPY;

UCI0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.



KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/AaeMOM TEMBI B XO/I€ TUAJIOTA W/UIH
JTUCKYCCUM,  BBICKAa3bIBaTh  HJAEH, (POpPMyIHpOBaTH CBOM  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBINIOJIHEHUS IPEAJIOKEHHON 3a/1a4H;

BBICTYNIaTh C IpE3CHTAlMEl pPEe3yJbTaTOB IO3HABATEJIbHON [EATENbHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU BBIIIOJHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUUYECKON padOThI MO MCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, pealiu3aluid y4eOHOro MpoeKTa, U (YOPMyIHMpPOBATH BHIBOIbBI
0 pe3yjbTaTaM IPOBEAEHHBIX HCCIEIOBaHUM IMYTEM COIVIACOBAHUS IO3ULUN B
X07ie 00Cyk/1eHHUs 1 OOMEHA MHEHUSIMH.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIe 1eliCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBJIATH CBOKO ITO3HABATEIbHYIO
NeSTENIbHOCTD, ONpenessss €€ Lend W 3aJayd, KOHTPOJIMpOBaTh M IO Mepe
HEOOXOJUMOCTH KOPPEKTHUPOBATh IpEAJaraéMblil ajJropuTt™M JEWCTBUN IpHU
BBINIOJIHEHUHM YYEOHBIX W HCCIIEJOBATEIbCKUX 3a/lad, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN crnoco0 HMX peleHuss C Y4YETOM TMOIYYEHHUS HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILIECTBJISITh CAMOKOHTPOJIb AESATEIbHOCTH Ha OCHOBE CAMOAHAIIN3a U
CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIC pe3yabTaThl OCBOEHUS MPOTPAMMBI IO XMMHUU HA yriayOIéHHOM
YPOBHE Ha YPOBHE CPEIHETO OOIEro 00pa3oBaHMs BKIFOYAIOT CIeIUpuIecKue s
y4eOHOro npeaMeTa « XUMUs» Hay4dHbIEe 3HaHHS, YMEHHS U CIIOCOOBI JEHCTBHI MO
OCBOCHHUIO, UHTEPIPETALNU U NPeoOpa30BaHUIO0 3HAHUU, BUABI JEATCIBHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS W TPUMEHEHUIO 3HAHWA B Pa3IMYHBIX YYEOHBIX
CUTyallusX, a TAK)KE B PEAJIbHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX ¢ XUMHUEH. B
MporpaMme Mo XUMUHU IIPEAMETHBIE PE3YJIbTaThl MPEICTABIICHBI 110 TOJaM U3Y4YCHUSI.

10 KVIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHHSI  Kypca «Oprannueckas
XUMUSD» OTPAXKAIOT:



c(OPMUPOBAHHOCTh MNPEJCTABICHUNA: O MECT€ W 3HAUYEHHWU OPraHudYecKou
XUMHUHU B CHCTEME E€CTECTBEHHBIX HAayK U €€ poJid B 00ECHEYEHUH YCTOMYMBOTO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUH MPOOJIEM 3KOJIOTMYECKOM, SJHEPreTHUECKON U
MUIIEBON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, CO3JAHUM HOBBIX MaTepUAaJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B oOecrieueHnn PalMOHAJILHOIO
MPUPOAOIOIL30BaHUs, B (HOPMHUPOBAHUU MHPOBO33PEHUS] M OOIIEH KyJIbTYpHI
YeJIOBEKa, a TAKKE IKOJIOTMUYECKH 0OOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
Y IPUPOJTHOM CPEAE; BIAJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOPask BKIKOYAET:
OCHOBOITOJIATAOIINE MOHATHSI — XUMUYECKUI 3JIEMEHT, aTOM, AJIpO U 3JIEKTPOHHAS
o0ojouka aroma, s-, P-, O-aToMHBIE OpOWTaM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, THOpUIu3alMs aTOMHBIX OpOWTalield, HOH, MOJIeKya,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTENIEHb OKHCIICHUS, XUMHUYECKasl CBS3b,
MOJIb, MOJIIPHAsI Macca, MOJIAPHBIN 00BEM, YIIIEpOAHBIN CKENET, (PyHKINOHATbHAS
rpynmna, pajaudkal, CTPYKTYpHbIe (opMynbl (pa3BEPHYTHIC, COKpaIIEHHBIE,
CKEJIETHBIC), HM30MEpHsl CTPYKTypHas U MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAs), HM30MEPBI, TOMOJIOTUYECKHI PsJ, TOMOJIOTH, YTIJIE€BOJOPOJIbI,
KHCJIOPOJA- M a30TCOAEPKAIIUE OPraHUYECKHUE COECIMHEHUS, MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(mepuonmueckuii 3akoH JI. M. MenzaeneeBa, Teopusi CTpPOEHHUS OPraHUYECKUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
W TpEeBpallleHUs] DSHEPrUM TP XUMHYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUU, MUPOBO33PEHUYECKHE 3HAHUS, JICKAIIUE B OCHOBE
MOHMMAHUS TPUYMHHOCTH U CHCTEMHOCTU XUMUYECKHUX SBJICHUMN; TPEACTABICHUS O
MEXaHM3MaX XHUMHYECKUX PEaKUUi, TEePMOAMHAMUYECKUX U KHUHETHYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKAHUS, O B3AMMHOM BJIMSTHUM aTOMOB U TPYIITT aTOMOB B
MOJIEKYyJIaX (MHAYKTUBHBIM U Me30MepHbIi 3 dexTrl, opuentantsl [ u Il pona);
(dakToNIOrMYECKUEe CBEJEHHUS O CBOWCTBAxX, COCTaBe, MOJYYEHUH U O€30MacHOM
WCIIOJIB30BaHUN BAXXHEUIIIUX OPraHWYECKUX BELIECTB B OBITY U MPAKTHUYECKOU
JeSATEIbHOCTH YEJIOBEKa, OOIIMX HAYYHBIX IPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA
(Ha mpuMepe MPOU3BOACTBA METaHOJIA, repepaboTku HePTH); CHOPMHUPOBAHHOCTH
YMEHUM: BBISBIISITH XapaKTepHbIE TMPU3HAKK TOHSATUN, YCTaHABJIMBATh MX
B3aMMOCB$I3b, UCIIOJI30BaTh COOTBETCTBYIOIINE MOHSATHUS MPU ONMUCAHUU COCTaBa,
CTPOEHUS U CBONCTB OPTaHUYECKUX COCTUHECHUM;, C(POPMUPOBAHHOCTH YMECHHUIA:

UCIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JUIsI COCTaBJICHUS MOJEKYISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJI OpraHUYECKUX
BCILIECTB;  COCTABJIATh YPABHEHUS XHMHUYECKHX PpEAKIUA M PacKpblBaTh HX
CYILLIHOCTb: OKHCJIUTEIIBHO-BOCCTAHOBUTEIIBHBIX peakui MOCPEICTBOM



COCTaBJICHHsSI DJICKTPOHHOTO OajaHca ATUX PEaKIHii, peakiuii MOHHOTO OOMeHa
MyTEM COCTABIICHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUI;
M3TOTaBJIMBATh MOJEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIS1 MIUTFOCTPALUN

UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHUS; CHOPMHUPOBAHHOCTh YMEHUM:
YCTaHABJIMBATh MNPUHAJICKHOCTh H3YYEHHBIX OpPraHMYECKUX BEIIECTB IO HX
COCTaBy W CTPOCHHUIO K ONpeneIEHHOMY KIIACCy/TpyNIe COCIWHEHUMN, JTaBaTh WM
Ha3BaHusi 1o cucrtemMaruyeckod Homenknarype (IUPAC) wu npuBoauTh
TPUBHAJIbHBIE HA3BAaHUA JI1 OTJCIBHBIX NMPEACTABUTENICH OPraHUYECKUX BEIIECTB
(3THIIEH, aleTWJIeH, TOJYOJ, TIUIEPUH, ATHICHIINKOIb, (eHoI, (opMaabaeTus,
aleTaNIbAETu, aleTOH, MypaBbUHAsl KHUCJIOTA, YKCYCHasi KUCJIOTa, CTEapUHOBAs,
OJIEMHOBAs, MaJbMUTHHOBAs KHUCJOTHI, TIIMIMH, allaHWH, MajbTo3a, (PYKTO3a,
aHWIMH, TUBUHUII, U30TIPEH, XJIOPOIPEH, CTUPOI U JPYTHUE);

c(hOpMUPOBAHHOCTh yMEHHUSI ONPEACNSITh BHUJ XHUMHUYECKONW CBS3U B
OpPraHMYECKUX COCIUHEHMSX (KOBAJICHTHAasT W HWOHHAs CBS3b, G- U T-CBA3b,
BOJIOPOJIHASI CBsI3b); CHOPMHUPOBAHHOCTh YMEHHUSI MPUMEHATH IMOJIOKEHUSI TCOPUU
CTpOEHUsI OpraHnyeckux BewmecTB A. M. byTiiepoBa 111 00bSICHEHUS! 3aBUCUMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa U CTPOCHHS; CHOPMUPOBAHHOCTH YMEHUM
XapaKTepU30BaTh COCTaB, CTpPOEHUE, (PU3MUECKHME U XHUMHYECKHE CBOMCTBA
TUMHWYHBIX IPEACTABUTENICH PA3IMUHBIX KJIACCOB OPTAHMYECKUX BEILIECTB: AJIKAHOB,
[UKJIOATKAHOB, AJIKCHOB, AJIKaJIMCHOB, AJIKWHOB, APOMAaTHYECKUX YTIIEBOJAOPOIOB,
CIIUPTOB, aJIbJIETUIOB, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTHIX U CIIOXKHBIX 3(PUPOB,
KUPOB, HUTPOCOEAMHEHU W aMUHOB, aMUHOKUCIIOT, OCJIKOB, YIJIEBOJOB (MOHO-,
M- W TIOJINCAXapHJIOB), WUIIOCTPUPOBATh TEHETHYECKYIO CBS3b MEXKIYy HUMH
YpPaBHEHUSIMU COOTBETCTBYIOIIUX XMMHUYECKMX pPEaKIUi C UCIOJIb30BaHUEM
CTPYKTYpHBIX  (popMmy; c(hOpMUPOBAHHOCTh yMEHHUSA TMOATBEPXKAATh Ha
KOHKPETHBIX TPUMEpPAX XapakTep 3aBUCUMOCTH PEAKIHUOHHOW CIOCOOHOCTH
OpPTraHUYECKUX COCIUHEHMM OT KPAaTHOCTU M THUMA KOBAJEHTHOW CBS3U (G- U T-
CBSI3M), B3aMMHOTO BJIUSHHUS aTOMOB M TPynI aTroMOB B  MOJIEKyjax;
c(hOpMHUPOBAHHOCTh YMEHUS XapaKTePU30BaTh HICTOYHUKHU YTJIEBOIOPOTHOTO CHIPhS
(HedTh, MPUPOIHBIN Ta3, Yrojb), CIOCOOBI €ro MEepPepadOoTKU U TPAKTUYECKOE
MPUMEHEHHUE TPOJYKTOB MepepadOTKH; CHOPMUPOBAHHOCTH BIIAJICHUS CHUCTEMOM
3HaHUW O €CTECTBEHHO-HAYYHBIX METOJaX MO3HAHUS — HAOJIOJACHUU, U3MEPEHUH,
MOJIETUPOBAHUH, SKCIIEPUMEHTE
(peambHOM Y MBICJICHHOM) ¥ YMEHUS PUMEHSTH 3TH 3HaHUS; CHOPMHUPOBAHHOCTH
YMEHHUSI IPUMEHATH OCHOBHBIC OTIEPALIMK MBICIIUTEIILHON JEATEIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHE, O000O0IleHHe, CHUCTeMaTU3alli0, BBISIBICHHE MPUYUHHO-
CJIEACTBEHHBIX CBA3€U — JUISI U3YUEHHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUM;
c(hOpMUPOBAHHOCTh YMEHHUM: BBISBIATh B3aUMOCBS3b XHUMHUYECKUX 3HAHUHN C



MOHATUSIMU W TIPEACTABICHUSIMU JPYIMX €CTECTBEHHO-HAYYHBIX MPEAMETOB ISt
0oJ€ee OCO3HAHHOIO MOHUMAaHUS CYUIHOCTH MAaTEpPHAIbHOIO €IWHCTBA MUDA,
UCIIOJIb30BaTh CUCTEMHbIC 3HAHUS MO OPraHMYECKOW XUMHH JJig OOBSCHEHUS U
MPOTHO3UPOBAHUS  SIBJICHUM, HMEIOIIMX ECTECTBEHHO-HAYYHYIO0  IPUPO.Y;
c(OpPMUPOBAHHOCTh YMEHHI: MPOBOAUTH PACUEThl O XMMHUYECKUM (GopMyliaM H
YpaBHEHUSIM XHMHYECKHX PEAKIUH C HCHOJb30BaHUEM (PU3NYECKUX BEIUYUH
(Mmacca, 00bEM Ta30B, KOJUYECTBO BEIIECTBA), XapAKTEPHU3YIOUIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PacuéThl MO HAXOXKJICHUI0O XUMHYECKOH (HOpMYIIbI
BEILECTBA MO M3BECTHBIM MAaCCOBBIM JIOJISIM XMMHUYECKHX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, IUIOTHOCTH Ta3000pa3HbIX BEUIECTB; C(HOPMUPOBAHHOCTh YMEHUM:
MPOTHO3UPOBaTh, AHATU3UPOBATH M OLEHUBATh C TMO3ULUNA HKOJOTUYECKON
0€30MacHOCTH  MOCHEICTBHS OBITOBOM W TPOU3BOACTBEHHOW JE€ATEIBbHOCTH
yeJIoBeKa, CBSI3aHHOM C TTepepabOoTKOM BEIIECTB, UCTIOIb30BATh MOJIYYEHHbIE 3HAHUS
JUTSL IPUHSITUSL TPAMOTHBIX PelIeHU MpoOieM B CUTYalMsIX, CBSI3aHHBIX C XUMUEH;
chOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IIJIAHUPOBATh M TPOBOIUTH
XUMUYECKUNA HKCIEPUMEHT (MOJyYEHHUE U HU3YUYEHHE CBOWCTB OPraHUYECKUX
BEILECTB, KAYECTBEHHbIE PEAKIUU YIJIEBOJOPOJOB PA3NIMYHBIX KIJIACCOB U
KHCJIOPOACOIEPKAILINX OpPraHMYECKUX BEIIECTB, PELICHUE 3KCIEPUMEHTAIBHBIX
3aJa4 IO PACIO3HABAHHIO OPraHMYECKHUX BEIIECTB) C COOIIOJACHHUEM IIPaBUI
O0e3omacHOro oOpalieHusi C BEIIECTBAMH U JIA0OPATOPHBIM O0OpPYAOBAHHEM,
bopMyIMpoBaTh LEAb HCCIAEAOBAHUS, MPEACTABIATh B pa3auyHoul (dopme
pe3yabTaThl JIKCIEPUMEHTA, AHAJIU3UPOBATH U OLEHUBATh HUX JIOCTOBEPHOCTH;
c(hOpMHPOBAHHOCTh YMEHHUIA:

co0Jiro1aTh MpaBujia IKOJOTUUECKHU I11€JIeCO00pPa3HOr0 MOBEJAEHUS B OBITY U
TPYJOBOM NEATEILHOCTH B LEISX COXPAHEHHUS CBOErO 3/0POBbs, OKpYXKarouel
IPUPOAHOW Cpelbl M JOCTHKEHHsSI €€ YCTOWYMBOIO pa3BUTHUSA;  OCO3HABaTh
OMACHOCTh TOKCUYECKOTO JEHCTBUS HA HKUBbIE OPraHU3MBbI
ONPEACIEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAas cMbica mokazarens [I/K;

aHAJIM3UPOBATh 11€J1IeCO00PA3HOCTh MPUMEHEHHUSI OPTaHUYECKUX BEIIECTB B

MPOMBIIIUICHHOCTA W B OBITY C TOYKHA 3PEHUS COOTHOIICHUS PUCK-TIOJH3a;
c(hOpPMUPOBAHHOCTh ~ YMEHMM:  OCYIIECTBJISITh  IE€JICHANPABICHHBIM  TOMCK
XUMUYECKON MH(OpPMAIUU B PAa3IMYHBIX HCTOYHUKAX (HAydHAs M yueOHO-HaydHas
JUTEpaTypa, CpeacTBa MaccoBor uHpopmManmu, UHTEpHET 1 ApyTHe), KPUTHICCKU
aHaJIM3UPOBATh XUMUYECKYIO HH(OpMaIHio, iepepadbaThiBaTh €€ U UCTOJIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a1a4eil.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUS Kypca «OOmmas U HeopraHudeckas
XAMUSDY OTPAXkKAKOT:



c(OPMUPOBAHHOCTh TMPEACTABICHUI: O MaTepualbHOM EAMHCTBE MHDA,
3aKOHOMEPHOCTSIX U I03HABAEMOCTH SABJIEHUM IPUPOBL, O MECTE U 3HAYCHUH XUMUU
B CUCTEME €CTECTBEHHBIX HayK U €€ POJIM B 00€CIIE€UEHUH YCTOMYMBOTO Pa3BUTHS, B
pelieHnr npooJeM SKOJIOrMUECKOM, SJHEPreTUUECKON U MUILEBON 0€3011aCHOCTH, B
Pa3BUTHUH MEIULIMHBI, CO3IAHUN HOBBIX MATEPHUAJIOB, HOBBIX UICTOYHUKOB 3HEPTUH,
B O0ECHEYEHHWU palMOHAIBHOTO MPUPOAOIOJIB30BAHUSA, B (POPMUPOBAHUU
MHUpPOBO33pEHUSI U OOLIEH KyJbTypbl YEJNOBEKa, a TaKXKe JKOJIOTUYECKU
00OCHOBAaHHOTO OTHOUICHHSI K CBOEMY 37I0POBBIO M MPHUPOAHON Cpeie; BIaJCHUE
CUCTEMOM XMMUYECKUX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJIATAIOIINE ITOHATHS
— XMMHYECKUH 3JIEMEHT, aTOM, SIpO aTOMa, M30TOIIbI, 3JEKTPOHHAs 00O0JIOYKa
aroma, s-, p-, d-aTOMHBIE OpOUTANIN, OCHOBHOE U BO30YXIEHHOE COCTOSIHUS aTOMa,
rudpuan3anusi  aTOMHBIX ~ OopOuTalieid, HWOH,  MOJIEKYyJia,  BaJICHTHOCTb,
AIEKTPOOTPHULIATENILHOCTh, CTENEHb OKUCIICHUS, XUMHUUYECKas CBA3b (KOBaJIEHTHa,
MOHHas, MeTa/lIn4yecKasi, BOJOPOAHAs), KpUCTAIIMUECKAsT peréTka, XUMUYecKas
peakuus, pacTBOp,  DJIEKTPOJHUTBHI,  HENIEKTPOJUTHI,  AIEKTPOJIUTUYECKAS
JOVCCOLMANMS, CTENEeHb IWCCOLMALMU, BOJOPOJHBIN ITOKA3aTENb, OKHUCIUTEID,
BOCCTaHOBUTEINb, TEIVIOBOM 3(P(HEKT XUMUYECKON pEaKIMi, CKOPOCTh XUMUYECKON
pEeaKIMK, XUMUYECKOE PABHOBECUE; TEOPUU U 3aKOHBI (TEOPHS JIEKTPOIUTHIECKON
auccouuanuu, nepuoanyeckui 3axol .M. Menneneesa, 3aK0OH COXpaHEHUs MACCBI
BEILIECTB, 3aKOH COXPAaHEHUS U MPEBPAILCHUS YJHEPTUH IIPU XUMUYECKUX PEAKIUSX,
3aKOH  IIOCTOSHCTBA  COCTaBa  BEIIECTB, 3aKOH  JEHCTBYIOLIMX  Macc),
3aKOHOMEPHOCTH, CUMBOJUYECKUM S3bIK XWMHHM, MHUPOBO33PEHUYECKHE 3HAHMA,
JeXalye B OCHOBE ITIOHMMAaHUSA IPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKHUX
SBJICHUI; COBPEMEHHBIE MPEICTABICHUS O CTPOCHUH BEIIECTBA HA ATOMHOM, HOHHO-
MOJIEKYJISIPHOM M HaJAMOJIEKYJSIPHOM YPOBHSAX; IPEIACTABICHHS O MEXaHM3Max
XUMHUYECKUX PEAKIUH, TEPMOJANHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTAX UX
IIPOTEKAHMSA, O XMMHUYECKOM PAaBHOBECHH, PACTBOpPAX M IUCIEPCHBIX CUCTEMAX;
(aKTOJOrMYEeCKUe CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYyYEHUH U O€30MacHOM
VCITOJIb30BAaHUU BAXXHEHIINMX HEOPTraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NESTEIbBHOCTH ~ YeJIOBEKa, OOMMX  HAy4YHbIX  MPUHOUIAX  XUMHUYECKOTO
IPOU3BOJCTBA; COPMUPOBAHHOCTH YMEHHUM: BBISBIATH XapaKTEpHbIE MPU3HAKU
MOHATHUM, YCTAaHAaBJIMBAaTh WX B3aUMOCBS3b, HCMOJIB30BATh COOTBETCTBYIOLIUE
MOHATHS P ONHCAHUY HEOPTaHMYECKHX BEIIECTB U UX MPEBPALLCHUMN;

c(OPMUPOBAHHOCTh YMEHHUSI HUCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJHKY JJIs
coctaBieHuss (OpMyJl BEIIECTB W  YpPaBHEHUW XHMHUYECKUX  pEaKIuH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHalibHble HaA3BAHUS OTAEIIBHbBIX
BEUIECTB; CPOPMHUPOBAHHOCTH YMEHHS OIpPENENsATh BaJICHTHOCTb M CTENEHb
OKHCIICHHsSI XUMHYECKHX OJJIEMEHTOB B COCAWHEHMAX, BHUJ XUMHUYECKOW CBS3U



(KOBaJIeHTHAsi, MOHHAs, METAJUIMYECKas, BOJOPOAHAs), THUIl KPHUCTALIMYECKOU
pEemIETKH KOHKPETHOTO BEIIeCTBa; C(HOPMUPOBAHHOCTH YMEHHUS OOBSACHATH
3aBUCHUMOCTh CBOWCTB BEIIECTB OT BHUJA XHWMHYECKOM CBS3M H THUNA
KPUCTAJUIMYECKOW pPEmETKH, OOMEHHBIH W JOHOPHO-aKUENTOPHBIA MeXaHU3MbI
oOpa3oBaHUs KOBAJICHTHOM CBI3U; c(hOpMUPOBAHHOCTH YMEHHM:
KJIacCU(UIIMPOBATh: HEOPTraHWYECKHUE BEHIECTBA MO HUX COCTaBy, XHUMHYECKHUE
peakiyy MO Pa3IMyYHbIM MpU3HAKaM (YUCIY U COCTaBY pPEarupyrolluX BeIleCTB,
TEIUIOBOMY d3(PQEKTy peakiuu, HU3MEHEHHIO CTENEHEH OKUCICHHS 3JIEMEHTOB,
OOpaTUMOCTH, YYacTHIO KaTallM3aTopa WU JPYTrHe); CaMOCTOSTENIBHO BBIOUPAThH
OCHOBAHMSI M KPUTEPUU ISl KJIACCU(UKAIIMN U3y4aeMbIX BEUIECTB U XUMHUYECKUX
peakiuii; chopMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI IEPUOIMYECKOTO 3aKOHA
. W. MengeneeBa ©W  JEMOHCTPUPOBATH €r0  CUCTEMAaTHU3UPYIOLIYIO,
OOBSACHUTENBHYI0O M TPOTHOCTHYECKYIO (DYHKIIMH; CPOPMUPOBAHHOCTh YMEHUM:
XapaKTEepU30BaTh IJIEKTPOHHOE CTPOCHUE ATOMOB U HOHOB XUMHUUYECKUX JJIEMEHTOB
epBOro—4eTBeéproro mnepuonoB llepumogmueckonn cucremsl .M. Menpaeneena,
UCIIOJIB3YS MOHSITHUS

«QHEPreTUYECKHE YPOBHM», «IHEPTCTHUYCCKUE TOTYyPOBHHU», «S-, P-, d-aTOMHBIC
opOuTanu», «OCHOBHOE M BO30YKJAEHHOE HIHEPreTHUYECKUE COCTOSHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKUX DJIEMEHTOB U HUX
COEIMHEHUH 10 nieproaaM v rpynmnam [lepuoandeckont cucremsl . . Menneneena,
BAJICHTHBIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUS UX JIEKTPOHHBIX
o0osiouek; chOpMHUPOBAHHOCTh YMEHMM: XapaKTEepPU30BaTh (OMUCHIBATH) OOIIHE
XMMHUYECKUE  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIacCOB,  IOJTBEPKIATh
CYIIECTBOBAHUE TE€HETUYECKON CBSI3M MEXKIY HEOPraHWYECKHUMHU BEIIECTBAMHU C
MTOMOILBIO YpaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX peaKIui;
c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATH CYIIIHOCTD: OKUCIUTEIHHO-

BOCCTAaHOBUTEJIHHBIX PEAKIIMI MOCPEICTBOM COCTABIICHHUS JJIEKTPOHHOTO OajaHca
ATUX pEeaKIUi; peakiuidi HMOHHOTO OOMeHa MYyTEM COCTABJICHUS WX TMOJHBIX U
COKpPAlIEHHBIX  HOHHBIX  ypPaBHEHWM;  peakuMid  TUAPOIM3d;  PEAKIUI
KOMITJIEKCO0Opa3oBanus (Ha MpuUMepe TUAPOKCOKOMILIEKCOB IMHKA U aTFOMHUHHS);
c(hOpMUPOBAHHOCTh YMEHUSI OOBSICHATH 3aKOHOMEPHOCTU ITPOTEKAHUSI XUMHUECKUX
peakuuii ¢ y4€TOM HX SHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep H3MEHEHHS
CKOPOCTH XUMUYECKON PEAKIIMH B 3aBUCUMOCTH OT Pa3IMUHBIX (PAKTOPOB, a TAKKE
XapakTep CMEIICHUS XWUMHUYECKOrO pPAaBHOBECHS TOJA BJIMSHHUEM BHEIIHHUX
BoznerctBuit  (mpunuun  Jle  Illatenbe);  copMHUpPOBAHHOCTH  yMEHHS
XapaKTEepU30BaTh XMUMHUUYECKUE PEAKIIMH, JIeKAIMEe B OCHOBE IPOMBIIIJIEHHOTO
MOJIYYCHUS] CEPHON KHCIIOTHI, aMMHAKa, OOIHE HAYYHbIE TIPUHIIUITBI XUMUYECKUX
MPOU3BOJICTB; IIE€CO00PAa3HOCTh TMPUMEHEHUS HEOPTaHWMYECKHX BEIIEeCTB B



INPOMBIIUICHHOCTA M B OBITY C TOYKHA 3pPEHUS COOTHOILIEHHUS PHCK-II0JIb3a;
c(OpMUPOBAHHOCTH BJIAJICHUS CUCTEMOU 3HAHWUN O METOJaX HAYYHOTO MO3HAHMS
SBJICHUM TpUPOABl — HAOJIOJIEHHEe, U3MEPEHHE, MOJEIUPOBAHUE, HKCIIEPUMEHT
(peanbHBII M MBICIEHHBIN), HCIOIB3YEMBIX B €CTECTBEHHBIX HAyKax, YMEHHS
IPUMEHATH 3TH 3HAHMS MPU SKCHEPUMEHTAIBHOM HMCCIIEIOBAHUM BEIIECTB U IS
OOBSCHEHUS] XUMUYECKHUX SIBIICHUM, UMEIOIIUX MECTO B MPHUPOJIE, MPAKTUUECKOM
JESATEILHOCTH Y€JOBEKa UM B MOBCEJHEBHOM >KU3HU; CHOPMUPOBAHHOCTh YMEHUS
BBISIBJISITh B3aMMOCBSI3b XMMHUYECKHX 3HAHUU C MOHATUAMH U IPEACTABICHUSIMHU
JIPYTUX €CTECTBEHHO-HAYUYHBIX IMPEAMETOB Il 00J€e OCO3HAHHOIO MOHUMAaHUS
MaTepHaIbHOIO €IMHCTBA MUPA; CHOPMUPOBAHHOCTh YMEHHUSI IPOBOAUTH PACUETHI:
C WCIIOJIb30BAaHUEM MOHATHUN «MAaccoBas JOJIS BELIECTBA B pACTBOPE» U «MOJISIpHAS
KOHLIEHTpaLs»; MAacChl BEIIECTBA UM 00bEMA raza Mo U3BECTHOMY KOJIHYECTBY
BEILECTBA, Macce WM OOBEMY OJHOIO M3 YYACTBYIOLIMX B PEAKLHUH BEIIECTB;
TEIUIOBOTO 3P QeKTa peaklyu; 3HAu€HUs BOJOPOJHOrO IOKA3aTelsl pacTBOPOB
KUCJIOT M IIEJOYEed C M3BECTHOW CTENEHbIO JUCCOLMaluu; Macchl (00béMa,
KOJIMYECTBA BEIIECTBA) NPOAYKTa PEAKIUH, €CJIM OJHO U3 UCXOJHBIX BEIIECTB JaHO
B BHJIE PACTBOpPA C ONPENEIEHHON MAaCCOBOM JI0JIEH PACTBOPEHHOTO BELIECTBA WU
JIAaHO B U30BITKE
(MMeeT NpUMECH ); I0JIM BBIX0OJIa TPOAYKTA PEAKIUHU; 00ObEMHBIX OTHOIICHHI ra30B;
c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSTENIbHO IUIAaHUPOBATh M IMPOBOAMTH
XUMUYECKANW  DKCIIEPUMEHT  (MpOBEJAEHUE  peakiuii  MOHHOTO  OOMeEHa,
NOATBEPKIACHUE KAYECTBEHHOI'O COCTaBAa HEOPIaHMYECKUX BEILECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEHIECTB C MOMOUIbIO HWHIWKATOPOB, H3yYEHUE BIUSHUA
paznuyHbIX  (PAKTOPOB HA  CKOPOCTb XMUMHUYECKOM  peakuuu, pelieHue
SKCHEPUMEHTANIbHBIX 3afad 1o TemMaM «Metambsl»y u  «Hemeramwie») ¢
coOJII0/IeHHEM TTpaBWl 0€30IaCHOr0 OOpaIleHHs C BEIeCTBaMU U J1a00paTOPHBIM
o0opyaoBaHuEM, GOPMYIHPOBATH LIETb UCCIIEIOBAHUSA, IPEACTABIIATH B PA3JINYHOU
dbopMe  pe3ynbTaThl  AKCHEPUMEHTA, AHAJU3MpPOBAaTh M  OLEHUBATH  UX
JIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUM: COOJI0IaTh MTPaBUJIa MOJb30BAHUS XUMUYECKOU
MOCYy/ION M J1Ta0OpaTOpHBIM O0OpYJIOBaHHMEM, OOpAIllCHHS C BelIeCTBAaMU B
COOTBETCTBUHM C HMHCTPYKIUSMHU IO BBINOJHEHHIO J1a00paTOPHBIX XUMHUYECKUX
OTBITOB, AKOJOIMYECKH LeJIecoo0pa3HOro TMoOBeIeHUsI B OBITY U TPYAOBOH
JESATEIbHOCTH B LEJSX COXPAaHEHUsI CBOETO 3/I0POBbS, OKpPY)KAroUIed MpUpOIHON
Cpelbl M JIOCTHXKEHUS €€ YCTOMYMBOTO PAa3BUTHS, OCO3HABATH OMNACHOCTb
TOKCUYECKOI'0 JEHCTBUS HA JKHUBBIE OPTraHU3Mbl ONPEIEIEHHBIX HEOPTraHUYECKUX
BEIEeCTB, MoHUMas cmbica mokasarens [IJIK; cdopmupoBaHHOCTH yMeHUIL:
OCYUIECTBJIATH 1€JICHANPABICHHBIN TOUCK XUMHUYECKOW HH(POPMAILIMU B Pa3IMUYHbIX



WCTOYHMKAX (Hay4Hass W y4eOHO-HaydHas JHTEpaTypa, CPEACTBA MacCOBOM
uHpopmaruu, VHTEpHET W apyrue), KPUTHUCCKH aHAIM3HPOBATH XHUMHYECKYIO
uHpopmanuio, TiepepabaThiBaTh €€ U HCMOJb30BaTh B COOTBETCTBUU C
MOCTaBJICHHOM y4eOHOM 3a1auei.
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Wroro mo paszneny 39
Pa3nea 2. Heopranuyeckasi xumusi
2.1 Hemeramsr 31 1 3
2.2 Mertanib 23 1 2
Uroro no pazaeny 54
Pazngen 3. Xumus u :Ku3Hb
Mertobl TO3HaHUSA B XUMUU. XUMUS U
31 KU3Hb 9
Hroro mo pasneny 9
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YUYEBHO-METOJANYECKOE OBECIIEYEHHUE

OBPA30OBATEJIBHOI'O TPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
Xumus, 10 knace (yrnyonennsiid ypoens)/ ['abpuensin O.C., OctpoymoB

N.I'., CnaaxoB C.A., JIeekun A.H., AO «13narenbctBo «IIpocBemieHue

Xumus, 11 knace (yrnyonennsiii ypoens)/ ['abpuensin O.C., OctpoymoB

N.T"., CnanxoB C.A., JIEskun A.H., AO «M3natenbcTBO «IIpocBenieHre»

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

Xumust. YrinyOnenasiid ypoBenb. 11 kimace. Yueonuk (aBtopsl O.C.

["a6puensy, I'.I'. JIsicosa). 400 c.

Meroanueckoe mocodue. YriayoieHHbl ypoBeHb. 11 kiacc (aBropsr O.C.

["abpuensn, I'.I". JIsicoa). 160 c.
Kawura qs yunrens. 11 knacc. Yacts 1. [locobue ans yuaureneit (aBTopbl
O.C. T'abpuensn, I'.I'. JIpicoBa, A.I'. Beaenckas). 320 c.

«  Knwura gns yunrens. 11 knacc. Yacts 1. ITocoOue amns yuureneitl (aBTopbl

O.C. T'abpuensn, I'.I". JIsicoBa, A.I'. Beaenckas). 320 c.

«  Konrtponbnsie u poBepounsie padotsl k yueOHuky O.C. I'abpuensina,
I'.T.

JIbicoBoii «XuMmus. YriryoneHHsli ypoBensb. 11 kmace» (aBropsr O.C.

["abpuensn, JIL.LU. Acanora). 160 c.



- Xumuueckuit skcnepumet B mkoJie. 11 knace (aropst O.C. 'abpuensH,
N.I". OctpoymoB). 208 c.

- Xwumus. YrayOneHHelii ypoBenb. 11 kmacc. Dnektponnas Qopma
yueOHUKa.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET

1. http://www.alhimik.ru ~ TlpeacraBieHbl  pyOpHUKH:  COBETHI

a0UTYPHUEHTY, YUUTEIIO XUMUH, CIIPABOYHUK (0OU€Hb 0OJIbIIask 0100pKa TaOIuI]
U CIPAaBOYHBIX MAaTEPHANIOB), BECENAsl XUMHS, HOBOCTH, OJIMMIIHAJBI,
KyHCTKamepa (Macca MHTEPECHBIX UICTOPUUYECKUX CBEIACHUM ).

2. http://www.hij.ru Xyprain «XumMusg U KHU3HB
NOHATHO U

3aHNMAaTCIIbHO paCCKa3bIBACT 000 BceM HHTCPCCHOM, UTO IMPOUCXOANT B HAYKC 1

B MHUPEC, B KOTOPOM MBI ) KUBCM.

3. http://chemistry-chemists.com/index.html DJIEKTPOHHBIH
JKypHaI

«XYMHUKHU U XUMMHA», B KOTOPOM IIPCACTABIICHO MHOXKCCTBO OIIBITOB IIO XMMMUH,

3aHUMAaTENbHON H(OPMAINH, TO3BOJIAIONICH YBICYb YYEHUKOB
AKCIIEPUMEHTAIIBHOW YaCThIO ITPEAMETA.

4, http://c-books.narod.ru BceBo3morkHas TuTeparypa mo XUuMHUH.



https://www.google.com/url?q=http://www.alhimik.ru&sa=D&source=editors&ust=1655557969189417&usg=AOvVaw3IfsWqk5HL4zjx1h38e0aW
https://www.google.com/url?q=http://www.alhimik.ru&sa=D&source=editors&ust=1655557969189417&usg=AOvVaw3IfsWqk5HL4zjx1h38e0aW
https://www.google.com/url?q=http://www.hij.ru&sa=D&source=editors&ust=1655557969189882&usg=AOvVaw3GJNTHGgSRsHHVrdeKPFb8
https://www.google.com/url?q=http://www.hij.ru&sa=D&source=editors&ust=1655557969189882&usg=AOvVaw3GJNTHGgSRsHHVrdeKPFb8
https://www.google.com/url?q=http://chemistry-chemists.com/index.html&sa=D&source=editors&ust=1655557969190389&usg=AOvVaw008D7MexxkU9lgOwUaNUcj
https://www.google.com/url?q=http://chemistry-chemists.com/index.html&sa=D&source=editors&ust=1655557969190389&usg=AOvVaw008D7MexxkU9lgOwUaNUcj
https://www.google.com/url?q=http://chemistry-chemists.com/index.html&sa=D&source=editors&ust=1655557969190389&usg=AOvVaw008D7MexxkU9lgOwUaNUcj
https://www.google.com/url?q=http://chemistry-chemists.com/index.html&sa=D&source=editors&ust=1655557969190389&usg=AOvVaw008D7MexxkU9lgOwUaNUcj
https://www.google.com/url?q=http://c-books.narod.ru&sa=D&source=editors&ust=1655557969190760&usg=AOvVaw2lnkEmzlkB0imsDkNW9f5h
https://www.google.com/url?q=http://c-books.narod.ru&sa=D&source=editors&ust=1655557969190760&usg=AOvVaw2lnkEmzlkB0imsDkNW9f5h
https://www.google.com/url?q=http://c-books.narod.ru&sa=D&source=editors&ust=1655557969190760&usg=AOvVaw2lnkEmzlkB0imsDkNW9f5h
https://www.google.com/url?q=http://c-books.narod.ru&sa=D&source=editors&ust=1655557969190760&usg=AOvVaw2lnkEmzlkB0imsDkNW9f5h

5. http://www.drofa-ventana.ru M3BecTHoe HU3IATCIBCTBO yUeOHOM

JIMTCPATYPHI. HoBunku HAaYIHO-TIOIMYJISIPHBIX U 3aHUMATCJIbHBIX KHHUI 110 XMMHH.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii

IIKOJIbHBIN ImopTall CO CChIJIKaMH Ha O6p8,30BaTCJII>HI)I€ CAWTBI 110 XMMHHU.

7. www.periodictable.ru CoopHuk cTateii 0 XHMUYECKHX dJIEMEHTaX,
WILTIOCTPUPOBAHHBIN SKCIIEPUMEHTOM.



https://www.google.com/url?q=http://www.drofa-ventana.ru&sa=D&source=editors&ust=1655557969191076&usg=AOvVaw08udEf_HPyr4nh75bYqQv8
https://www.google.com/url?q=http://www.drofa-ventana.ru&sa=D&source=editors&ust=1655557969191076&usg=AOvVaw08udEf_HPyr4nh75bYqQv8
https://www.google.com/url?q=http://www.drofa-ventana.ru&sa=D&source=editors&ust=1655557969191076&usg=AOvVaw08udEf_HPyr4nh75bYqQv8
https://www.google.com/url?q=http://www.drofa-ventana.ru&sa=D&source=editors&ust=1655557969191076&usg=AOvVaw08udEf_HPyr4nh75bYqQv8
https://www.google.com/url?q=http://schoolbase.ru/articles/items/ximiya&sa=D&source=editors&ust=1655557969191454&usg=AOvVaw21_le7O9gVPnZ1ypGX3xv6
https://www.google.com/url?q=http://schoolbase.ru/articles/items/ximiya&sa=D&source=editors&ust=1655557969191454&usg=AOvVaw21_le7O9gVPnZ1ypGX3xv6
https://www.google.com/url?q=http://www.periodictable.ru&sa=D&source=editors&ust=1655557969191813&usg=AOvVaw2gucgK3Lbdx0hxa3V2eACc
https://www.google.com/url?q=http://www.periodictable.ru&sa=D&source=editors&ust=1655557969191813&usg=AOvVaw2gucgK3Lbdx0hxa3V2eACc

		2024-09-28T09:31:52+0300
	Савенко Жанна Викторовна




