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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o XMMHH Ha YpOBHE CPEIHETO 00IIIero 00pa3oBaHus pa3padoTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O06 oOpazoBanuun B Poccuiickoit
@enepanun», TpeOOBaHMK K pe3ylnbTaTaM OCBOCHHUS (eaepanbHO  00pa30BaTENbHON
nporpaMmsl cpeanero ooéuiero oopaszoanusi(POIl COO), npeacraBineHHblx B PenepanbHOM
rocyfgapctBeHHOM oOpasoBatenbHoM crangapre COO, ¢ yuérom Konuemnuu mnpenogaaBaHus
yueOHOTO mpeamera «XuMHS» B 00pa3oBaTeNbHBIX opranuzanusx Poccuiickoit deneparmm,
peann3yoIMX OCHOBHBIE 00pa30BaTEeIbHBIE IPOTPAMMBI, © OCHOBHBIX MOJIOKEHUH «CTpaTerun
pasButus Bocnutanus B Poccuiickoit @enepauuu Ha nepuon a0 2025 roxa» (Pacnopsokenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha YpOBHE YIITYOJEHHOTO H3YYEHHUS 3aHMMAeT BaKHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus ydamuxcs 10-11 xmaccoB. W3ydenme mnpenmera,
peamm3zyeMoe B YCIOBUSAX IU(GGEPEHIIMPOBAHHOTO, MPOQWIBHOTO OOydYeHHsI, TNPU3BAHO
obecrieunTh 00IIE00pa30BaTEIbHYI0 U OOMIEKYIbTYPHYIO MOATOTOBKY BBIMTYCKHHUKOB ILIKOJIBI,
HEOOXOUMYIO ISl aJanTalui WX K ObICTPO MEHSIONIMMCS YCIIOBHSM JKH3HH B COIIMyME, a
TaKKe Uil TPOJIOJDKEHUST OOYydYeHHsI B OpPraHU3aIMsaX MPOQecCHOHATBHOTO 00pa30BaHUs, B
KOTOPBIX XUMHUS SBIISIETCS] OJTHON M3 MMPHOPUTETHBIX TUCIIHILINH.

B mporpamme mo XuMHM Ha3zHauYEHHWE IpenMera «XUMHUsS» TOoJydaeT MOIpOOHYIO
WHTEPOPETAMIO B COOTBETCTBMU C OCHOBomojararomumu nosioxenusmu ®I'OC COO o
B3aMOOOYCIIOBJICHHOCTH IIEJIeH, COepKaHUs, Pe3yIbTaTOB 00yUeHUS U TPEOOBAHHM K YPOBHIO
MOJATOTOBKH BBITYCKHUKOB. CBHIETENBCTBOM TOMY SIBISIOTCS CIEAYIOIIME BBINOIHIEMBbIE
IPOrpaMMOH MO0 XUMHUH (PyHKIHU:

O MH(OPMALMOHHO-METOINYeCKasi, peain3alns KOTOpoi oOecreynBaeT MojryyeHue
MIpe/ICTaBJICHUs O LENIX, COEpKaHuu, o0mIei cTpareruu oOydyeHus, BOCIIMTAHUSA U Pa3BUTHUS
oOyuaronuxcs cpeCTBaMHU MpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO MPOQHIIs;

O OpraHU3alMOHHO-TUIAHUPYIOIIas, KOTOpas MpeaycMaTpUBaeT OIpeesICHuUE:
MPUHIIUIIOB CTPYKTYPUPOBAHUS U TIOCIEAOBATEIBHOCTH M3y4eHUsI y4eOHOro marepuana,
KOJIMYECTBEHHBIX M KAUECTBEHHBIX €ro XapaKTepUCTHK; IMOIXOJ0B K (OpMHpPOBAHUIO
coJiepKaTeIbHOU OCHOBBI KOHTPOJIS M OLEHKH 00pa30BaTENIbHBIX JOCTHKEHHUI 00yJaroluXxcs B
pamMKax UTOTOBOM aTTecTanuu B GopMe eIMHOTO TOCYAapCTBEHHOTO dK3aMeHa 110 XUMUHU.

[Iporpamma ist yriayOJI€HHOTO U3YUEHUSI XUMUU:

D YCTAHABJIMBACT HWHBAPUAHTHOC IPCIAMETHOC COIACPIKAHUC, 00s3aTeNnpHOE JJIA
HU3YyUCHUA B paMKaxX  OTHACJIbHBIX HpO(I)HJ'IGfI, npeaycMaTrpuBacT  paclipeacjiCcHUC U
CTPYKTYPHUPOBAHHUE €I'0 110 KJIaCCaM, OCHOBHBIM COJACPIKATCIIbHBIM JINHUSM/ pasaciiam

Kypca;
O Na€T TPUMEpPHOE paclpesielieHue y4eOHOTO BpPEMEHH, PEKOMEHIYyeMOTo  JUls
U3Y4YEHHUs OTACIBHBIX TEM;

D npepraract NpuMEPHYHO MOCJICA0BATCIIbHOCTE U3YyYCHUA yqe6H0ro Marepuaia ¢
y‘{éTOM JIOTUKHA TTOCTPOCHUA KypCa, BHYTPUIIPEAMETHBIX U MCKIIPCAMCETHBIX CBH3€I>1;

O MA€T METOIUYECKYI0 MHTEPIPETALMIO LIeJel M 3aJad M3Yy4eHHus NpeaMera Ha
yriIyOJn€HHOM YpOBHE C YY4ETOM COBPEMEHHBIX NPHOPUTETOB B CHUCTEME CpEIHEro OoOIIero
o0pa3oBaHusi, COJEPKATEIbHONH XapaKTEPUCTHKU IUIAHHUPYEMBIX pe3yJbTaTOB OCBOCHHUS
OCHOBHOM 00pa30oBaTeNbHONW MPOrpaMMbl CpeHEro oomiero oOpa3zoBaHus (JIMYHOCTHBIX,
MeTarnpeIMEeTHbIX, IPEAMETHBIX), a TAKXKe ¢ YIETOM OCHOBHBIX BUJIOB y4eOHO-TI03HABATEIbHBIX
JeWCTBUI 00y4aroIIerocs o OCBOSHUIO COAECPKaHMs ITPEeIMETA.

I[lo BceM Ha3BaHHBIM MO3MLMAM B IporpaMMe IO XHMHHM IPEIyCMOTpEHa
MIPEEMCTBEHHOCTh C¢ OOy4eHHEM XHMUU Ha YpPOBHE OCHOBHOTO oOmiero obOpasoBaHus. 3a



mpelenaMu  YCTAaHOBJICHHON MPOrpaMMON IO XUMHH 00s3aTelnbHON (MHBapUAHTHOM)
COCTaBJIAIONICH coMiepKaHus yI1eOHOT0 IpeaMeTa « XUMUsD 0CTAaETCsS BO3MOXKHOCTH BEIOOpa €ro
BApUATUBHON COCTABIISIIOIIEH, KOTOPAst 10JIKHA ONPEAETATHCS B COOTBETCTBUU C HAIIPaBJIIEHUEM
KOHKPETHOTO Mpo¢uIst 00ydeHusI.

B cootBerctBum ¢ koHnentyanbHeiMU mooxkeHusiMu OPI'OC COO o HazHAYCHUH
MIPEeIMETOB 0a30BOTO U YrIIyOJIEHHOTO YPOBHEH B cucTeme audhepeHInpoBaHHOTO 00yJIeHHUs Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHusl XMMHUsT Ha YPOBHE YIiIyOJIIEHHOTO U3y4EHHs HalpaBJieH
Ha peaju3aluI0 IPEEMCTBEHHOCTH C MOCIEAYIOUIMM 3TaloM IOJYYEHHUsS] XUMHYECKOIO
o0Opa3oBaHusi B paMKax H3Y4YCHHUS CICIHAIbHBIX €CTECTBEHHO-HAYYHBIX W XHUMHUYECKHX
JMCLUIUIAH B By3aX U OPraHU3alHsIX CpeTHero Mpo(ecCHoHaIbHOTO 00pa3oBanus. B 310 cBs3n
U3ydYeHHe mnpeameTra «XHUMHsD OPHEHTHPOBAHO MPEUMYIIECTBEHHO Ha paclIMpeHue u
YIIIyOJIeHHE TEOPETHYECKOW U TMPAKTHYECKON TMOJATOTOBKM OOYYArOIIUXCS, BBIOPABIINX
onpenenéHHbli npoduiab 0OydyeHus, B TOM YHUCIIE ¢ MEPCHEKTUBOM MOCIEAYIOUIET0 MOTyYeHUS
XMMHUYECKOT0 00pa30BaHusl B Opranu3anmsx rnpodeccuonaibHoro oopasosanus. Hapsany ¢ atum,
B cBere TpeboBanuit ®I'OC COO x miaHUpyeMBbIM pe3yjbTaTaM OCBOCHHS (eaeparbHON
00pa3zoBaTeIbHON MPOTPaMMBI CPEIHETO OOIIero 00pa3oBaHUsl U3YYCHHE MpPEeIMeTa « XUMHUS
OPUEHTUPOBAHO TaKKe Ha PEILIEHUE 3a/1a4 BOCIIUTAHUS U COLMAIBHOTO Pa3BUTHS 00yJarOIIUXCs,
Ha (opMHpOBaHUE Y HUX OOIIEMHTEIUIEKTYaIbHbIX YMEHUHN, YMEHUH pallioHaIN3alui y4eOHOTO
TpyZa # OOOOMEHHBIX CHOCOOOB JIEATENIBHOCTH, WMMEIONUX  MEKIUCIUTTHHAPHBIN,
HAJIMPEIMETHBIN XapakTep.

CocrapnsromuMu ipeaMeTa «XUMHs)» Ha YpOBHE YIIyOJNEHHOTO H3Yy4YEHHS SIBISIFOTCS
yray6nénnele Kypebl — «Opranudeckas xuMus» u «OO0mas u Heopranuyeckas xumus». lpu
OTIpEJIeNIEHUH MOAX0JI0B K OTOOpY M CTPYKTYpPHOI OpraHH3allMy COJIEp’KaHUs 3TUX KypCOB B
porpaMMe Mo XUMHUHU 32 OCHOBY NpHHATHI nojiokeHuss PI'OC COO o paznuumsax 6a30BOTO U
yriayGIE€HHOTO YPOBHEH U3y4eHHUs MpeIMeTa.

OcHoBy conepxkaHusi KypcoB «Opranudeckas Xxumus» U «OOmas v HeopraHuyeckas
XMMHMSD» COCTABIIIET COBOKYITHOCTh MPEIMETHBIX 3HAHUM M YMEHH, OTHOCSIIUXCA K 0a30BOMY
YPOBHIO M3YyuY€HUS MpeaMeTa. JTa CHUCTeMa 3HAHUU MOJy4aeT OmnpefesiéHHOE TEOPEeTUUYECKOe
JIOTIONTHEHHWE,  TO3BOJISIIOIIEE OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OoyblIui  00BEM
(akronoruueckoro marepuana. Tak, Ha yriyOJI€HHOM ypOBHE U3Y4YEeHHUs MpeaMeTa odecreueHa
BO3MOXHOCTh 3HAUUTEJIBHOIO YBEJIMYEHUs OO0bEMa 3HAHMM O XUMHYECKHUX SJIEMEHTax U
CBOMCTBaX UX COEIMHEHUI HA OCHOBE PACIIMPEHUs U yriyOJieHus MpeACcTaBICHUI O CTPOCHUU
BEIIECTBA, XUMUYECKOM CBSI3U U 3aKOHOMEPHOCTSX MPOTEKAHUS PEAKIIHi, pacCMaTpUBaEMBbIX C
TOYKH 3PEHUS XUMUUYECKON KUHETHKU U TEPMOIUHAMUKY. VI3ydeHne nepruoandeckoro 3aKkoHa u
[leproguyeckoid  CHUCTEMBl XUMHUYECKHX DJJIEMEHTOB 0a3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEACTABICHUAX O CTPOSHUHU aToMa. XUMUYECKas CBSI3b OOBIACHAETCS
C TOYKU 3PEHUSI SHEPreTHUECKUX M3MEHEHUH mpu e€ o0pa3oBaHUM U Pa3pyILICHUH, a TAaKkKe C
TOYKH 3pEHUSI MeXaHU3MOB e€ oOpa3zoBaHusa. HM3ydeHwe THUNOB peakUuil JOMOJHSAETCS
(hopMHUpOBaHHEM MPECTABICHUN 00 AIIEKTPOXUMUUECKHUX MPOIIECCaX U AIEKTPOIIH3E PaCIIaBOB
U pacTBOpOB BellecTB. B Kypce opraHmdeckoil XMMUU TMpHU PACCMOTPEHUHM pPEAKIMOHHON
CIOCOOHOCTH COeIMHEHUH yaemsieTcss 0co00e BHUMaHKE BOIpocaM 00 3IEKTPOHHBIX 3 peKTax,
0 B3aMMHOM BJIIMSIHUM aTOMOB B MOJIEKYJIaxX U MEXaHU3Max peakluil.

Oco6oe 3HaueHue MMEEeT TO, YTO Ha COAEp)KaHUE KYpCOB XUMHUH YIIyOJIEHHOTO YPOBHS
U3yUYeHHs ISl KJIacCoB OMNpeAenaéHHOro mnpoduis (ryaBHbIM oOpa3oM Ha MX CTPYKTYpYy M
XapakTep AOMOJHEHUH K 00LIel cucTeMe MpeIMETHBIX 3HaHUI) OKa3bIBAIOT BIUSHUE CMEXHbBIE
npeamertsl. Tak, Hampumep, B COJCpXKaHMU MpeaMeTa Uil KJIACCOB XMMHKO-(U3NYECKOTO
npo¢uis 6oblnoe 3HaYeHHE OyIyT UMETh JIEMEHTHl y4eOHOTO MaTepHasa 1o oOIed XUMHH.
[Ipu m3ydyeHuu npeaMeTa B JaHHOM Cllydae akIeHT OyleT cjelaH Ha OOLIHOCTb METOJIOB
MO3HAaHUs, OOIIHOCTh 3aKOHOB U TEOPHM B XUMUHU U B (PU3MKe: aTOMHO-MOJIEKYJISIpHAsT TEOPHSI
(MonekynspHas Teopus B (U3MKE), 3aKOHbI COXPAHEHUS MAacChl M DHEPrHH, 3aKOHBI
TEPMOIMHAMUKH, SJIEKTPOJIN3a, IPEACTABIECHUS O CTPOEHUH BELLIECTB U IPYTOE.



B To ke Bpems B cofiepyKaHuM MpeIMeTa I KIIACCOB XUMUKO-OHOJIOrHYECKOT0 PO IS
00BN yIeTbHBIN Bec OyIeT UMETh OpraHuydecKasl XuMusa. B 3ToM ciaydae npenocraBisiercs
BO3MOJKHOCTB IS 00J1ee 0OCTOATEIBHOTO PACCMOTPEHHS XUMUYECKON OpraHU3aluy KIETKH KaK
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOH BXOIAT, K IpHUMEPY, TaKue CTPYKTypHBIC
KOMIIOHEHTBI, KaK JIMIHJIbI, OEJIKH, YIJIeBOJIbl, HyKJIIEMHOBbIE KUCIOTHI U apyrue. [lpu stom
3HAHMSI O COCTaBE U CBOMCTBAX IPEACTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BELLECTB
CITy’)KaT OCHOBOM ISl M3y4EHUs CYIIHOCTH MPOIECCOB (POTOCUHTE3A, IBIXaHUS, TUIEBAPEHUSI.

B mnane QopmupoBaHUS OCHOB HAayYHOTO MHPOBO33PEHHS, OCBOCHHS OOLICHAYYHBIX
METO/I0B MIO3HAHUSA U OTIbITA IPAKTUYECKOIO IPUMEHEHUSI HAyYHbIX 3HaHUN U3ydeHHE ITpeIMeTa
«XUMHUS» Ha YriyOJI€HHOM YPOBHE OCHOBAaHO Ha MEXKIPEIMETHBIX CBS3SIX C Y4€OHBIMU
IpeIMeTaMH, BXOJALIMMH B COCTaB INpeaMETHbIX oOnactell «EcTecTBeHHO-Hay4yHbIE
npeaMeTsl», «Martemarrka u nHpopmaTtuka» U «Pycckuil I3bIK U IUTEpaTypar.

[Ipn u3ydyeHun ydeOHOro mpeamera «XHMHsS» Ha YriyOJn€HHOM YpOBHE Takke, Kak Ha
YpPOBHE OCHOBHOTO M cpeaHero oOmiero oOpa3zoBanus (Ha ©0a30BOM YpOBHE), 3amaveid
MEPBOCTENIEHHON 3HAUYMMOCTU sBIIseTCS (OPMUpPOBAHME OCHOB HAayKHM XMMHUHU Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHHUs, IIPAKTUYECKOW JEITEIIBHOCTH 4YeJNOBEKa M OJHOIO W3
KOMIIOHEHTOB MUPOBOI KyJlIbTYypbl. Pemienue 3Toi 3aqaun Ha yriyOia€HHOM YpOBHE HM3YydeHUs
IpeaMeTa IpeaIoaracT peain3alno TaKuX HeIeH, Kak:

O ¢bopMupoBaHHE  TPEACTABICHUN: O  MaTepUAIbHOM  €IMHCTBE  MMpa,
3aKOHOMCPHOCTAX W IIO3HABACMOCTU SIBIICHUH opupoasl, 0 MECTEC XHWMHH B CHCTEME
€CTECTBEHHBIX HAayK U €€ BeAyllel posii B 00eCIIeYeHNH YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA!
B PEIICHUH MPOOJIEM DKOJOTHIECKOM, YHEPTeTUUECKON U MUIIEBON 0€30MacHOCTH, B Pa3BUTHHU
MEIUIMHBI, CO3/JaHUM HOBBIX MaTEpHajOB, HOBBIX HCTOYHUKOB SHEPIHM, B OOeCHeUYeHUU
paIMOHAIBLHOTO MPUPOIOTIONB30BaHMS, B (OPMHUPOBAHUH MUPOBO33PEHUS U OOIICH KYIbTYphI
YelloBEeKa, a TakXKe OKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO U
MPUPOIHOM Cpee;

O OCBOCHHE CHCTEMBI 3HAHHH, JEKallUX B OCHOBE XMMHYECKOM COCTaBIAIONIEH
€CTECTBEHHO-HAyYHON KapTHUHBI MUpPa: QYHIAMEHTAJIbHBIX MIOHITHH, 3aKOHOB ¥ TEOPUN XHUMUH,
COBPEMEHHBIX IPEICTABJICHUI O CTPOSHUU BEIIECTBA HA PAa3HBIX YPOBHSIX — aTOMHOM, HOHHO-
MOJIEKYJIIPHOM, HAJIMOJIEKYJIIPHOM, O TEPMOJTUHAMUYECKUX U KUHETUYECKHX 3aKOHOMEPHOCTSIX
MPOTEKAHUSI XUMHUYECKUX PEaKIHMi, 0 XMMHYECKOM PaBHOBECHH, PAaCTBOPAX M JUCIEPCHBIX
cucTeMax, 00 0OIMUX HAYYHBIX IPUHITUIIAX XUMHUUYECKOTO IMMPOU3BO/ICTBA;

O dbopmHpoBaHHE Y OOYYArOMIMXCS OCO3HAHHOTO TOHMMAaHHUS BOCTPEOOBAHHOCTH
CHCTEMHBIX XHMHUYECKUX 3HAHHUU JJIs1 OOBICHEHHS KIFOUEBBIX HUICH M MPOOJIEM COBPEMEHHOM
XAMHUH, Ui OOBSICHCHHS W MPOTHO3MPOBAHUS SBJIICHHM, HMEIOUIMX €CTECTBEHHO-HAYYHYIO
MPUPOJIY; TPAMOTHOTO PEIICHHUS MPOOJIeM, CBI3aHHBIX ¢ XUMHUCH, TIPOrHO3MPOBAHUS, aHATHN3a U
OLICHKH C TO3HUIINI 3KOJIOTHUECKOH 6E30MaCHOCTH MOCICACTBUI OBITOBOM U MPOU3BOICTBEHHOM
JeATCILHOCTH YEJIOBEKa, CBS3aHHOW C XHMHYECKUM ITPOM3BOICTBOM, HCIOJb30BAHHUEM H
nepepaboTKOM BEIIeCTB;

O yri1yOJaeHue IpeACTaBIeHuH O HaydyHbIX METO/IaX MO3HAHUS, HEOOXOAUMBIX IS
pUOOPETEHUS] YMEHHUI OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSI XUMUYECKUX SIBIICHUH,
HMMEIOIUX MECTO B IIPUPOJE, B IPAKTUUECKOMN NEATEIBbHOCTU U MIOBCEAHEBHON KU3HU.

B mnnane peanu3anuu nepBOOYEPEAHBIX BOCHHUTATENBHBIX M PAa3BUBAIOMINX (YHKLIUH
LEJIOCTHOM CHUCTEMBI CpeJHero oOIiero o0pa3oBaHMs MPU U3YyYEHUHU NpeaMera «XUMHS» Ha
yri1yOJa€HHOM YpOBHE 0COOYIO aKTyalbHOCTh MPHOOPETAIOT TAKHE LENU U 3a/1a4H, KaK:

I:I BOCIITMTaAHHUC y6e)K,Z[éHHOCTI/I B II03HABAE€MOCTHU SIBIICHUI MNpUpOAbl, YBAXKCHUA K
nponeccy TBOpUYCCTBA B obmacTtu TCOPCTUUCCKUX U TIPUKIATHBIX HCCIICIOBAaHUNA B XHUMMHU,
(bOpMI/IpOBaHI/IC MHPOBO33pPCHUA, COOTBECTCTBYIOICTO COBPCMECHHOMY YPOBHIO PAa3BUTHUA HAYKH

D Pa3sBUTHUC MOTHUBAIIUU K 06y‘-IeHI/IIO " IIO3HaHMHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO
1 CaMOBOCITUTAHHUIO HA OCHOBC YCBOCHUA OGH.[G‘-IGHOBG‘-IGCKI/IX HGHHOCTCﬁ;



D Pa3BUTUC TIO3HABATCIIBHBIX HWHTCPCCOB, HWHTCIUICKTYAJIbHBIX W TBOPYCCKHUX
CrocoOHOCTEl oOydaromuxcsi, (HOpPMHpPOBAaHHE y HHUX CO3HATENBLHOTO OTHOIICHHS K
caMOOOpa30BaHUIO W  HENPEPHIBHOMY  OOpa30BaHHMIO  KaK  YCIOBUIO  YCHEIIHOU
npodeccuoHAbLHON U OOIIECTBEHHON NESITebHOCTH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3JI0pOBbIO U IOTPEOHOCTH B 3JJ0POBOM 00pase KU3HH;

O (opMupoBaHHE YyMEHHI W HABBIKOB Pa3yMHOTO MPUPOJOIOIB30BAHUS, PA3BUTHE
9KOJIOTHYECKON KYJIBTYpPhI, MPHOOPETEHHE OMbITa OOIECTBEHHO-TIOJNE3HON DKOJIOTHYECKOM
JeSITCIILHOCTH.

OO01ee ynciio 4acoB, pEKOMEHI0BAaHHBIX Ui U3YyYEHUs] XMMHUU HA YIIyOJIE€HHOM YPOBHE,
— 272 4gaca: B 10 xmacce — 136 gacoB (4 yaca B Heeno), B 11 kimacce — 136 yacoB (4 yaca B
HEJIEINIO).

COJEP/KAHUE OBYYEHUA

10 KJIACC
Teoperuyeckne 0CHOBbI OPraHU4YeCKOH XUMUH

[IpenMer ¥ 3HaYeHHE OPraHWYECKOM XWMHH, TMPEACTaBICHHE O MHOrooOpazuu
OPraHNYeCKUX COCTUHECHUM.

DNEeKTPOHHOE CTPOEHHME aTroMa YIJepojia: OCHOBHOE U BO30YXAEHHOE COCTOSHUA.
BasieHTHBIE BO3MOXKHOCTH aToMa yriaepoia. XUMHUYECKas CBA3b B OPraHUYECKUX COCTMHECHUSIX.
Tunsl rubpuauzanuy aToMHBIX opOuTanel yriepoaa. Mexanusmbl 00pa30BaHUsI KOBAJIEHTHOM
CBs31 (OOMEHHBIN ¥ TIOHOPHO-AKIENITOPHBIN). THUIIBI IEPEKPBIBAHUSI ATOMHBIX OPOUTANICH, G- U
n-cBsi3u. OpwHapHasi, NBOWHAs M TpoiHas cBsi3b. CHoOcOOBI pa3pbiBa CBs3€d B MOJIEKYyJIax
oprannyeckux BemiecTB. [loHsTHEe 0 CBOOOAHOM paaukaie, Hykiaeohuie 1 dIeKTpodue.

Teopusi cTpoeHMsi opraHuyeckux coeauHeHnii A.M. byriaepoBa M COBpeMEHHbIE
MIPEJICTaBJICHUS O CTPYKTYpE MOJIEKYJl. 3HaUeHHE TEOPUH CTPOCHHUS OPraHUYECKUX COSTUHEHMIH.
MouekynspHble U CTPYKTypHbIe (opmynbl. CTpyKTypHBIE (DOPMYNBI pPa3IWYHBIX BHJIOB:
pa3BépHyTas, CoKpami€HHas, ckeineTHas. W3omepus. Buasl wu3oMmepuu: CTpyKTypHas,
MIPOCTPAHCTBEHHAA. JJEKTPOHHBIE A(PGPEKTl B MOJEKYIaX OpPraHUYECKUX COEAMHEHUU
(MHIYKTHUBHBIN 1 ME30MEPHBINA d(PPEKTHI).

[IpencraBnenue o kaaccuuKay opraHuueckux BeuiecTs. [lonsatre o GpyHKIMOHATBHON
rpymnme. I'omosnorus. ['omonorudeckue psapl. CuctemMaruyeckass HOMEHKIIATypa OpraHu4ecKUX
coenunenuit (IUPAC) u TpuBranbHble HA3BaHUS OTIEIBHBIX MTPEICTaBUTENCH.

OcobenHoctu u KIJlaccupuKanus OpPraHUYECKUX peaxiuii.
OKHCAUTENEHOBOCCTAHOBUTENILHBIE PEAKIIUN B OPraHUYeCKOM XUMHUH.

JKCNepUMEHTAIbHbIE MeTO/IbI H3yYeHHUs BellleCTB U X NMpeBpalleHuii

O3HakoMJieHHE € 00pasllaMM OpPraHUYECKUX BEIIECTB M MaTepuallaMd Ha UX OCHOBE,
OTIBITHI TIO TIPEBPAIICHHUIO OPTraHMYECKUX BEIIECTB PU HarpeBaHUH (TJIaBJICHHE, O0YTIIMBaHHUE U
ropeHue), KOHCTPYUPOBaHUE MOJEINEH MOJIEKYNT OpraHMYECKUX BEIIECTB.

Yraesoaopoasl

Ankanbl. ['oMonorudeckuii psig ainkaHoB, oomias Gpopmyna, HOMEHKIIaTypa W U30MEpUSL.
DJIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI ATKAHOB, SP3-rMOpHAM3aAIKs ATOMHBIX
opOuTanei yriepoja, 6-cBsi3b. Konghopmepwoi. Dusnueckre CBONCTBA allKaHOB.

XUMHYECKUE CBOMCTBA alIKAaHOB: PEaKIIMU 3aMEeIICHHs], H30MEPU3aLluH, JeTHAPUPOBAHNS,
UUKIM3alUY, THPOJN3a, KPEKUHra, ropeHus. [Ipeocmaenenue 0 Mexanusme peaxyull
PAOUKATILHO20 3aMeUeHUsL.

Haxoxnenue B mpupoae. CriocoObl OTydeHUs U MPUMEHEHUE aJTKaHOB.

Huknoankanel. O6mas ¢opmyina, HOMEHKIAaTypa u uzomepus. OCOOEHHOCTH CTPOEHUS U
XUMHYECKUX CBOMCTB MalbIX (IUKIOMPOINAH, LUKIOOYTaH) W OOBIYHBIX (LUKIOTEHTAH,
[UKIIOTeKCaH ) IUKI0aIkaHoB. CocoObl MOTydeHUs U IPUMEHEHUE ITUKI0ATKAHOB.



Ankensl. ['oMoorrueckuil psiji aTKeHOB, o01Ias popMysa, HOMEHKIATypa. DJIEKTPOHHOE
¥ HPOCTPAHCTBEHHOE CTPOEHHE MOIEKYN aJKeHOB, SP>-rubpuam3alus aTOMHBIX OpOuTaneii
yriaepoaa, 6- u m-cBs3u. CTpyKTypHas U reomeTpudeckas (1uc-tpaHc-) uzomepus. dusuueckue
CBOMCTBA AJKCHOB. XMMHMYECKHE CBOMCTBA: PEAKLUMM IMPUCOCIUHEHUs, 3AMEIICHHUS B -
I0JIOKEHHE TIPU TBOMHOM CBSI3U, NOJUMEPU3ALIMU U OKUCIIeHUs. [Ipedocmasnenue o mexanuzme
pearyuu snekmpoghunvroeo npucoedunenus. [Ipapuno MapkoBankoBa. KauecTBeHHBIE peakiuu
Ha JABOWHYIO CcBs3b. CIOCOOBI MOTY4YEHUsI U IPUMEHEHNE AJIKEHOB.

Ankamuensl.  Krnaccupukamust — ankagueHoB  (CONPsDKEHHBIE,  M30JMPOBAHHBIC,
Kymyaupoganuvie). (OCOOCHHOCTH AJIEKTPOHHOTO CTPOCHHS M XHUMHYECKHX CBOWCTB
CONpsDKEHHBIX NUEHOB, 1,2- u 1,4-npucoenunenue. llonumepusanust conpsKEHHBIX AUEHOB.
CriocoObl nostydeHus: 1 IpUMEHEHNE aJlKaIueHOB.

AnkuHbl. ['oMOJIOTHUECKUH psiJ aTKMHOB, o01asi popMyiia, HOMEHKIATypa W H30MEpPHsL.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKMHOB, SP-THOpUIM3aUsl aTOMHBIX
opOutaneit yriepona. dusnueckue CBONWCTBA AIKMHOB. XHMHYECKHE CBOMCTBA: PEAKIUU
MPUCOEUHEHM S, TUMEPU3ALMY U TpUMEpHU3aluH, okuciaeHus. KucioTHble cBOWCTBA aJIKMHOB,
HMMEIOIUX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBEHHbIE peaKIMK Ha TPOHHYIO cBA3b. CrocoObl
MOJIy4Y€HUsI U IPUMEHEHUE AJIKHOB.

ApomaTudecKkue yrieBoJA0po ikl (apeHsbl). ['oMoornaeckuii pst apeHoB, oomas hopmya,
HOMEHKJIaTypa U U30Mepusi. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIbl OeH3071a.
Ilpasuno apomamuynocmu, npumepvl apomamuyeckux coeounenui. dusnueckue cBolcTBa
apeHOB. XMMHUYECKHe CBOWCTBAa O€H30J1a U €r0 TOMOJIOTOB: peakly 3aMeleHus] B OEH30JIbHOM
KOJIbLIE W YIVIEBOJAOPOJHOM paJMKale, PEakUUH IPUCOEAVUHEHHS, OKHCIEHHE TOMOJIOTOB
o6enzona. [lpeocmasnenue o mexanusme —peaxyuil  NEKMPOPUIbLHO20  3aMeUjeHUs.
[IpencraBnenne 00 OpPUEHTUPYIOUIEM JEHCTBHHM 3aMecTUTENIed B OCH30JbHOM KOJbIIE Ha
MpUMepe alKUIbHBIX PaJUKaloB, KapOOKCUIBbHOM, TMIPOKCHILHOM, aMHUHO- U HUTPOTPYIIIBL,
aTOMOB TaJloTeéHOB. OCOOCHHOCTH XMMHUYECKUX CBOMCTB cthpotia. [lommmepusarust ctupora.
CriocoOplI mostydeHus: 1 IpUMEHEHUE apOMaTHUECKUX YTIIEBOJAOPOIOB.

[Ipuponnsiit ras. [lonyrasie HedTsaHbIe Ta3bpl. Hedth u €€ mpoucxoxaenue. KameHnnsrit
yrojib U MPOAYKTHl ero mepepabotrku. CrnocoObl mepepaboTku HePTH: MeperoHkKa, KPEeKHHT
(TepMHYECKUH, KaTATUTHICCKUH ), pu(OPMUHT, TUPOJIH3.

[IponykTsl nepepaboTku HeTH, X TPUMEHEHHUE B MPOMBIIIICHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MKy pa3IMYHBIMU KJlacCaMu yIrJIEBOJAOPOJIOB.

DIEKTPOHHOE CTPOEHUE TaJOr€HIPOU3BOIHBIX YIJIEBOJOPOJIOB. Peakuuu 3amerneHus

rajoreHa Ha TUJIPOKCOTPYIIILY, HUMPOSPYNNY, YUAHOSPYNNY, AMUHOSPYNNY .
JleificTBHE Ha raJIOr€HIPOM3BOAHBIE BOJIHOTO M CIIMPTOBOIO pacTBopa énoun. Bzanmonelicteue
JUTaJOreHAIKAHOB C MarHUeM W IUHKOM. [loHamue o0 MemanloopeaHudeckux cOeoOuHeHUsx.
Hcnonb3oBaHue raloreHNnpoOU3BOIHBIX YIIEBOJAOPOIAOB B OBITY, TEXHHKE U IPH CHUHTE3E
OpraHUYECKUX BELIECTB.

JKCNepUMEHTATIbHbIE MeTOAbl H3YYCHHS BELIeCTB M MX NpeBpalieHui

W3yuenne ¢U3NUECKUX CBOWMCTB YIJIEBOJAOPOJOB (PACTBOPUMOCTH), KayeCTBEHHBIX
peaknuii yrieBoJopoa0B PAa3INYHBIX KJIaccoB (oOeciBeynBaHHEe OPOMHOMN MM MOJHOM BOJBI,
pacTBOpa nepMaHraHaTa Kajvs, B3aUMOJICHCTBUE alleTUIIEHa C aMMHUAYHBIM PacTBOPOM OKCHJIA
cepedpa(l)), kauecTBeHHOE OOHapyKeHHE yriiepojia U BOJIOpOJia B OPraHUYECKUX BEIIEeCTBaX,
MOJIydeHHEe 3TUJIEHA M M3y4eHHE €ro CBOWCTB, O3HaKoMJIeHHE c KoyulekuusaMmu «Hedptb» n
«Yronmp», ¢ o0Opa3laMu TMIacTMacc, KaydyKOB M PE3HHBI, MOJEIUPOBAHHE MOJEKYI
YIJI€BOJIOPOJOB U TAJIOT€HIIPOU3BOAHBIX YTIIEBOAOPOIOB.

Kucaopoaconep:xamme oprannyeckue coeiMHeHUs!

IIpenensHble ogHOATOMHBIE crnupThl. CTpoeHHE MOJEKyNl (Ha HpuMepe MeTaHoja M
sranona). ['omonormyeckuid psn, obmas Qopmyna, u3oMepusi, HOMEHKJIATypa u
kinaccupukanusa. OuU3nveckue CBOMCTBA MpeAENbHBIX OJHOATOMHBIX CIHUPTOB. BomopoaHbie
CBA3M MEXIY MOJIEKYJIaMH CIUPTOB. XHMHUYECKHE CBOMCTBA: pEaKUMM 3aMELeHus,
JEeruipaTaliy, OKHCIICHUS, B3aUMOJCHCTBUE C OpPraHMYECKUMU U HEOPraHUYECKUMU



kucinotaMu. KauecTBeHHas peakuusa Ha OJJHOATOMHBIE CIUPTHI. [[elicTBUE 3TaHOJIa U METAHOA
Ha opranusm 4yesoBeka. CrocoObl MOTyYeHUs! U IPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upel, HOMEHKIIAaTypa U n3oMepuss. OCOOCHHOCTH (PU3MUECKUX M XUMHUYECKHX
CBOWCTB.

MHoOroaroMHble COUPTHl — STUJICHTIUKOIb U TAULEPUH. DPU3NUECKHE M XUMHUYECKUE
CBOMCTBA: PEAKIIMU 3aMEIICHHUS, B3aUMOJCHCTBHE C OPraHUYECKUMU W HEOPraHUYeCKUMH
KHCJIOTaMH, Ka4YeCTBEHHAs PEaKlds Ha MHOTOATOMHBIEC CIIUPTHIL. [Ipedcmasienue o mexaHuzme
peaxkyuil HyKneounbHo2o 3ameujenus. JlefictBue Ha opranm3M 4yenoBeka. CriocoObl OTydeHHs
Y IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enout. CTpoeHne MOJIEKYJIbI, B3aUMHOE BIIMSHUE TUIPOKCOTPYIIBI U OEH30JLHOTO sIpa.
®uznyeckue cBoiictBa QeHona. OcoOEHHOCTH XMMUYECKUX CBOMCTB (peHona. KauecTBeHHbIE
peakuuu Ha ¢eHos. TokcuuHocTh (enosa. CrocoObl TOJNydyeHUS W TPUMEHEHHEe (QeHoJa.
®denonpopMmanbaeruiHas cMoJia.

KapOonunbpHbie cOeqUHEHUST — aIbJeruAbl M KETOHBL. DJIEKTPOHHOE CTPOEHHUE
KapOOHWIBHOUM Tpymmbl. ['OMonornyeckue psiapl albIerujoB M KETOHOB, oOmas dopmyna,
W30MepUsd U HOMEHKJIaTypa. PU3MYECKHE CBOMCTBA AJIBJAECTH/IOB U KETOHOB. XUMHUYECKHUE
CBOWCTBA aJbJCTHUIIOB M KETOHOB: PEaKIUM TpHUCOenuHeHUs. [Ipedcmaenenue o mexauusme
peaxyuil HyKeo@unvHo2o npucoedunerus. OKUCICHHUE albAeTHI0B, KaUeCTBEHHbIE peakliy Ha
anbaerupl. CriocoObl MOTYYEHUS U IPUMEHEHUE albJACTU/IOB U KETOHOB.

OnHOOCHOBHBIE TIpEJCNIbHBIC KapOOHOBBIE KHCIOTHI. OCOOCHHOCTH CTPOEHHUS MOJICKYI
KapOOHOBBIX KHUCIOT. M3omepuss m HOMeHKiIaTtypa. PuU3MYecKue CBOWCTBA OJHOOCHOBHBIX
MpeenbHbBIX KapOOHOBBIX KHUCIOT. BoaopoaHbie cBsi3u MeXay MoJeKyJaMu KapOOHOBBIX
KHCIOT. XUMHUYECKHE CBOWCTBA: KUCIOTHBIE CBOICTBA, peakius STepu(UKalNU, pEaKluu C
y4acTHEM YTJIEBOJIOPOTHOTO paaukaia. OcCOOCHHOCTH CBOMCTB MypaBbHHOM KUCIOTHI. [ToHsATHE
0 TPOU3BOJHBIX KapOOHOBBIX KUCJIOT — CIOXHBIX d(DUPaAX, aHeUOpUOAX, 2anioceHaneuopuoax,
amuoax, Humpunax. MHOTOOOpa3ne KapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMPEACTbHBIX
1 apOMaTHYECKUX KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX KHCIOT, THAPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBuTenu BBICIIMX KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJbMUTHHOBAs, OJCHHOBAs,
JIUHONIe8Asl, TUHONIeH08as KUCTIO0Thl. ClocoObl MOTy4YeHUs U TPUMEHEHHE KapOOHOBBIX KHCIIOT.

Crnosxuble 3¢upsl. ['oMmonornyeckuit psia, odmas popmyna, H30MEpUst U HOMEHKIIATYpa.
®u3nyecKkue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIIOM U ILIETOYHOM Cpelie.

Kupsl. Ctpoenue, GpuU3nUeckre U XMMHUECKHUE CBOMCTBA KUPOB: THAPOJIU3 B KHUCIOWU U
1es1I04HoM cpeie. OcoOeHHOCTH CBOMCTB KUPOB, COAEPIKAIIUX OCTATKU HETIPEAETbHBIX KUPHBIX
KHUCIIOT. JKupbl B IpUpoJeE.

MpbLT1a Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT, MX Mololiee neiictBue. [lowsmue o
cunmemuueckux morowux cpedocmaax (CMC).

OO6mass xapakTepuctuka yrineBoioB. Kiaccuduxamus yrieBomoB (MOHO-, OU- |
nosnucaxapuabl). MoHocaxapuipl: TJIOK03a, QpPyKTO3a, 2anaxkmosa, pubos3da, 0e30Kcupubosd.
®dusnueckue CBOMCTBA U HaxoxaeHue B npupone. dorocunres. Onmuueckas uzomepus.
Konvuamo-yennas maymomepus Ha npumepe MoaeKynvl 210K03bl, npoekyuu Xeyopca, o- u f-
aHomepwbl 2110K03bl. XUMHYECKUE CBOMCTBA TJIIOKO3bI: PEAKUMU C YYaCTHEM CIHUPTOBBIX U
aNbJIETHUIHON TPYII, CHOUPTOBOE M MOJIOYHOKHCIOE OpokeHue. [IprMeHeHue TIIoKO3bl, e€
3HAQUEHHE B KU3HEAEATEIbHOCTU OpraHm3ma. Jlucaxapuapl: caxapos3a, MajgbT03a U JAKMO3d.
BoccranaBnuBaromme M HEBOCCTAHABIMBAIOIIME Aucaxapuibl. [UAponIu3 aucaxapuaos.
Haxoxnenue B npupoae u npuMenenue. [lonmncaxapuapl: Kpaxmal, TJIMKOT€H W IEJUTI003a.
CrpoeHue MakpoMOJIEKYJd Kpaxmaja, TJMKOreHa M LeJUTo03bl. Du3nueckue CBOMCTBa
KpaxmaJa U UEeJUII0JIO3bl. XUMUYECKHE CBOMCTBA KpaxMala: THAPOJIN3, KAUeCTBEHHAsl PeaKus
C MoaoM. XHMMHUYECKHE CBOMCTBA IEJUIIONO3BI: THAPOIU3, TMONydeHHE (PUPOB IEILTIONIO36I.
[TonsiTHEe 00 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

JKCcNepUMeHTAJbHbIE MeTOAbl H3YYeHH S BELIeCTB U UX NPpeBpalleHu i

PactBopuMOCTh pa3nMYHBIX CIHPTOB B BOJE, B3aUMOJICHCTBHUE STaHOJIA C HATPUEM,
OKHCJICHUE ATUJIOBOTO CHUPTA B AJIBJETHUJ HA PACKAJEHHOW MEIHOM IMPOBOJOKE, OKHCICHUE



STWJIOBOTO CHHMpPTAa JUXPOMATOM Kaius (BO3MOXKHO HCIIOJIb30BAaHUE BUIAECOMATEPUATIOB),
Ka4eCTBEHHBIC PEAKIIMM Ha ajbJAerujbl (C THIpoKcHaoM auammuHcepedpa(l) u ruapoxcuaom
menu(Il)), peakumst rounepuna ¢ ruapokcugom Mmeau(ll), xumuyeckue cBoiicTBa pacTBOpa
YKCYCHOM KHCIOTBI, B3aUMOJIEWCTBUE pacTBOpa TJIOKO3bl ¢ rugapokcuaoM wMeau(ll),
B3aUMO/ICHCTBUE KpaxMala ¢ HOJ0M, PELICHHE SKCIIEPUMEHTANIbHBIX 3a7a4 110 TeMaM «CrupThl
u ¢enonb», «KapooHoBbie KHCIOTHL. CIIOKHBIE d3PHPBI».

A3oTcoaep:kalye opraHnyecKre coeNHeHust

AMHHBI — OpraHMuYecKMe NpPOM3BOAHBIE amMMmuaka. Kiaccupukamus aMHHOB:
anupaTHYECKNEe U apOMaTHIECKUE; TIEPBUYHbIC, BTOPUYHbIE B TpeTU4yHble. CTPOCHUE MOJIEKYII,
obmas (opmMyiia, H30MepHsi, HOMEHKIIATypa U (U3HYECKUE CBOWCTBA. XMMHUYCCKOE CBOMCTBA
anudaTuyecKux aMHUHOB: OCHOBHBIE CBOMCTBa, aJIKUJIMPOBAaHUE, B3aMMOJIEHCTBHE MEPBUUYHBIX
aMHUHOB C a30TUCTON KHca0ToM. CoM aJKuIaMMOHUS.

AHWINH — IPeCTaBUTENb AaMUHOB apoMaTtruyeckoro psana. Ctpoenue anunuHa. Bzaumuoe
BIIMSIHUE TPYNI aTOMOB B MoJieKyje aHuianHa. OCOOEHHOCTH XMMHUYECKHUX CBOMCTB aHWJIMHA.
KauectBennsie peaknuu Ha aHWIMH. CriocoObl MOJIydEHUS M NpPUMEHEHHE anupaTHUYeCKUX
amuHOB. [lonyueHnue aHuIMHA U3 HUTPOOEH30Ia.

AmuHOkucnotel. Homenkmarypa wu  wn3omepus. OthenbHblE MPEACTABUTENN o-
AMUHOKHCIIOT: TJIMUUWH, alaHUH, QeHUNananun, cepuH, 2nymamuHo8das KUCIOmAa, JU3UH,
yucmeur. Onmuueckas uzomepus amunokuciom: D- u L-amunoxkucnomer. dusmueckue
CBOMCTBA aMMHOKHUCIOT. XMMHUECKHUE CBOMCTBA AMUHOKHUCIIOT Kak aM(POTEPHBIX OpraHUYECKUuX
COCTMHEHUH, peaKIus TMOJIMKOHACHCAIIMH, 00pa30BaHWE MENTUIHON CBs3U. buonormdeckoe
3HauYeHUEe aMUHOKHUCIOT. CHHTE3 U TUPOJIN3 MENTUIOB.

benku kak mnpuponHbsie moiuMepsl. llepBuuHasi, BTOpUYHAas M TPEeTUYHAs CTPYKTypa
0enkoB. XUMHUYECKUE CBOMCTBA OENKOB: THIPOJIN3, JACHATypalys, KadeCTBEHHbIE PEaKIUU Ha
OemKu.

THonsmue 00 a30mcodepofcau;ux cemepoyUKIUYeCcKux COeOUHEeHUSX.
Hupu/wudunoebze u nypuHoevie OCHOBAHUAL. Hymeunoeble Kuciomsl. cocmaes, CmpoeHue u
ouonocuyeckas POJib.

JKCIEPUMEHTAJIbHbIC METOAbI H3YYCHHUs BELIECTB H UX NPeBpalleHuil

PactBopeHue OenkoB B BoJe, AeHaTypalus OSJIKOB IIPU HArPEBAaHUM, LIBETHBIE PEAKLIUU Ha
O€JKM, pEeLIeHHe SKCIEPUMEHTAJbHBIX 3aJad M0 TeMaM «A30TcolepiKallue OpraHu4yecKue
coenuHeHus» U «Pacro3HaBaHne OpraHM4eCKUX COCIUHEHUID.
BpicokoMoJIeKYISIPHBIE COeIMHEHHUS

OcHOBHbBIE NOHATHS XUMHMHM BBICOKOMOJIEKYJISIDHBIX COEIMHEHHUI: MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3BEHO, CTENEHb IOJIMMEPU3ALNU, CPENHAS MOJIEKYJsapHas macca. OCHOBHbIE
METO/IbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN — MOJIMMEPU3alus U MOJIMKOHICHCALIMSL.
Ilpeocmasnenue o cmepeopecynapHocmu U HAOMONEKYJAPHOU CMPYKMype NOAUMEpPOSs,
3a8UCUMOCIb CEOUCME NOIUMEPOS OM UX MONEKYIAPHO20 U HAOMONEKYIAPHO20 CIPOEHUSL.

[Tonumepnsie MaTEepHAIBbL. ITnactmaccel (monmATUIIEH, HOJIMIIPOIIUIIEH,
MIOJINBUHUIIXJIOPU, HOJIUCTUPOJI, MOJUMETHIMETAKpHUIIAT, HOJMKapOOHAaTHI,
noJIMATUIIeHTepedTanaT). Y TUIM3anus 1 nepepadboTka MiacTuka.

OnactoMepsl: HaTypalbHbI KaydyK, CHHTETHYECKHE Kaydyyku (OyTaJueHOBBIH,
XJIOPOTIPEHOBBIN, U30MIPEHOBBIN) U cunuxoHwvl. Pe3uHa.

BonokHa: HaTypasibHbIEe (XJIOMOK, IIEPCTh, IIENK), HCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpoH U JIaBCaH).

Ionumepul cneyuanvHo2o HasHaveHus (megaon, Keeuap, 21eKmponposoosuue noaIuUMepbl,
buopasiazaemvle noUMepsl).

JKCIEePUMEHTAJIbHbIC METO/AbI H3YYeHHUs BEIeCTB M UX NPeBpalleHuil

O3nakomiieHHe ¢ oOpa3namMu MPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIacTMacc,
Kay4yKOB, pEIICHHE OSKCIEPUMEHTAIBHBIX 3azad 1o TeMe «Pacmo3HaBaHMe IulacTMacc M
BOJIOKOHY.



PacuérHble 3agaun

Haxosxnenne MoneKynsapHOi (OpMyIbl OPraHMYECKOTO COSMHEHUS 10 MaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJIIUX B €r0 COCTaB, HAXOXKJICHHE MOJEKYIAPHOH (HOPMYIBI OPraHUYeCcKOro
COeIMHEHUsI 1Mo Macce (00bEMY) MPOAYKTOB CropaHus, MO KOJMYECTBY BELIECTBa (Macce,
00BEMY) IPOTYKTOB PEAKIMH F/UITH UCXOTHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOU (OPMYIIBI
OpPraHMYECKOI0 BEIECTBA HA OCHOBE €ro0 XMMHUYECKHX CBOMICTB WJM CHOCOOOB IOJIy4yeHUS,
OTIpEJIENIEHUE JI0JIM BBIXOJA MPOJIyKTa PEAKIIUN OT TEOPETUUYECKH BO3ZMOYKHOTO.
MexnpeamMerHble CBSI3U

Peanu3zanus MexIpenMeTHBIX CBsI3ed MpU U3y4EHUH opraHudeckod xumuu B 10 kiacce
OCYILIECTBJISIETCSl Yepe3 MCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHATHUH, TaK U
MOHATHH, MPUHSTHIX B OTAEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01ue ecTecTBEHHO-HAyYHbIE TMOHATUS: SBJICHHE, HAY4HbIH (akT, TUIOTe3a, Teopus,
3aKOH, aHajJu3, CUHTE3, Kiaccudukauus, HaOIIOAECHUE, W3MEpPEHHE, DKCIIEPUMEHT, MOJEIb,
MOJIETUPOBAHUE.

®usmuka: marepus, aTroM, DJIEKTPOH, INPOTOH, HEUTPOH, MOJIEKYJa, JHEPreTUYECKUU
YpOBEHb, BEILECTBO, TENO, 00bEM, arperaTHOE€ COCTOSIHME BEIECTBa, (PU3NUYECKUE BEIMUYUHBI,
€IMHUILIBI U3MEPEHHUsI, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kneTka, opranusm, sKocucTemMa, omocdepa, MeTaboIU3M, HACIEICTBEHHOCTD,
aBTOTPOQHBIA U TeTepoTPO]HBIN THN NHUTaHUs, OpokeHue, (HOTOCHUHTE3, AbIXaHuE, OesKHu,
YTJIE€BObI, )KUPbI, HYKJIEMHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: monesHble UCKOTaeMble, TOTUIHBO.

TexHosOTH: MAIIEBBIE MPOAYKTHI, OCHOBBI PAlIMOHAIIBHOTO ITUTAHMS, MOIOIIUE CPEICTBA,
MaTepHaJIbl U3 HCKYCCTBECHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
TeopeTnyeckne 0CHOBbI XUMHUH

Atom. CoctaB aroMHbIX fAnep. XuUMHUUeCKUU sneMeHT. W3otomsl. KopnyckynsapHo-
80IHOBOU Oyanusm, 08olicmeenHas npupoda d1ekmpora. CTpoeHHE JIEKTPOHHBIX 00010YeK
aTOMOB, KBaHTOBBIE YHCJIA. DJHEPreTUYEeCKHe YpPOBHU U TOTYypOBHU. ATOMHBIE OPOUTAIIH.
Knaccupukanus XAMHUECKUX JIEMEHTOB (S-, pP-, d-, f-amemenTsr).

Pacripenienienne 31€KTPOHOB 1O ATOMHBIM OPOUTANISIM, APUHYUN MUHUMYMA IHEp2UU, NPUHYUN
Iaynu, npasuno Xynoa. DneKTpoOHHbIE KOH(GUTYPALIMH ATOMOB 3JIEMEHTOB [1EPBOT0O—4ETBEPTOTO
MEPUOJIOB B OCHOBHOM U BO30Y)XIEHHOM COCTOSIHUHU, DJIEKTPOHHBIE KOH(MUTYpallUd HOHOB.
Ilonsamue 06 sHepeuu uoHU3AYUU, IHEPUU CPOOCMBA K IeKMPOHY. DIEKTPOOTPULIATEIHHOCTD.

[lepuomuueckuit 3akon u Ilepumonmyeckas cuctema Xumuuyeckux snemeHTo JI.M.
MenpeneeBa. CBsi3p MepHOAMYECKOro 3akoHa U Ilepuonmyeckoil cHCTEMBl XUMHYECKHX
AJIEMEHTOB C COBPEMEHHOW TEOpHeil CTpPOEHHS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB
XMUMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX MMHU MPOCTBHIX M CIIOXHBIX BEIIECTB IO TPyIIaM U
nepuoaaM. 3HauyeHue NePUOTUIECKOTO 3aKOHA
J.1. MenaeneeBa.

XuMuyeckasi CBsI3b. BUABI XUMUYECKOW CBS3U: KOBAJICHTHAs, MOHHAS, METAJUIMYECKasl.
Mexanu3mbl 00pa3oBaHUs KOBAJIEHTHOW CBSI3M: OOMEHHBIN U TOHOPHO-AaKIIENTOPHBINA. DHEPTHs
U anuHa cBs3u. [lospHOCTh, HAMPaBIEHHOCTh M HACHIIIIAEMOCTh KOBAJIGHTHOM cBs3u. KpaTHble
cBs3u. Bonopoanas cBs3b. MeXMONEKYIApHBIE B3aUMOACHCTBUSI.

BaneHTHOCTh U BaJIeHTHBIE BO3MOXKHOCTH aTOMOB. [ ubpuousayusi amomusix opoumaJetl.
CBsi3b DJIEKTPOHHOM CTPYKTYPbl MOJIEKYJ C UX T€OMETPUYECKUM CTPOCHHEM (Ha NpuMepe
COEIMHEHUH 3JIEMEHTOB BTOPOIO MEPUOIA).

[IpenacraBnenne o0 KOMIUIEKCHBIX coeauHeHusix. (CocraB  KOMILJIEKCHOTO — HMOHA:
KOMILJIEKCOOOpazoBareib, TUranibl. Koopounayuonnoe uucio. Homenkiamypa KomniekcHwix
coeduneHull. 3HaYeHNE KOMIUIEKCHBIX coeIMHeHuH. [loHaTHE 0 KOOPAMHAIIMOHHON XUMHHU.

BemectBa MOJIEKYISPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. THUMBl KPUCTATLTMYECKUX
peETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.



[TonsiTue o mucnepcHbIX cucteMax. VicTHHHBIE pacTBOPHL. [Ipedcmasnenue 0 KOJLIOUOHbIX
pacmeopax. CrocoObl BBIpaXEHUS KOHIIEHTPALMM PAcTBOPOB: MAaccoBasi JIOJSl BEIIECTBA B
pacTBope, MOJIsSIpHAs ~KOHIICHTparwsl. HachlllieHHbIe W HEHACHIIIEHHBIE  PaCTBOPHI,
pacTBopuMOCTh. Kpuctammoruaparsl.

Krnaccudukaius 1 HOMEHKJIATypa HEOPTraHWYECKHX BEIISCTB. TpHBHAIBHBIC HA3BAHUS
OTJICIBHBIX MMPEACTABUTEIICH HEOPTaHUICCKIX BEIICCTB.

Knaccugukanus XuMIYeCKHX peaKknii B HEOPTaHUIECKON U OPraHnIeCKOi XUMUH. 3aKOH
COXPAHEHHUS MacChl BEIIECTB; 3aKOH COXPAHCHUS W MPEBPAIICHUS YHEPTUU TPU XUMHYCCKHX
peaknusx. TernoBbie 3)PEKThl XUMHYECKUX peakiuid. TepMOXUMHUYECKHUE ypaBHEHUSI.

CKOpOCTh XUMUYECKOH PEaKIHH, e€ 3aBUCHMOCTh OT Pa3IMUHBIX (haKTOPOB. [ OMOTeHHBIE
Y TeTeporeHHbIe peakiuu. Katanus3 u KaTaan3aTopsl.

OOpatumble W HeoOpaTHMbIE peakluh. XUMUYECKOoe paBHOBecue. Kowcmanma
Xumuueckozo pasnosecus. DakTOphl, BIUAIONIME HA TOJOKEHHUE XMMHUYECKOIO pPaBHOBECHS:
TEMIIEpaTypa, JaBJICHUE W KOHIIEHTPAIMU BEIIECTB, YU4acTBYIONMMX B peakmuu. [Ipuarmm Jle
[Tarense.

OnektponuTtndeckas jgucconmanus. CWibHbIE | ciia0ble  dIeKTpoiuThl. CTeneHb
muccounanuu. HMoumoe npoussedenue 600vi. (Cpena BOJHBIX pPacTBOPOB: KHUCJIOTHAs,
HeWTpanbpHasi, menoynas. Bomopoausiii mokaszarens (pH) pactBopa. I'maponus coneit. Peakiuun
HMOHHOTO 0OMEHa.

OKHCIUTENTFHO-BOCCTAHOBHUTEbHBIC peakiuu. CreneHb okucieHus. OKHCIUTENb |
BOCCTaHOBHTENb. [Iporecchl OKWCICHHWS W BOCCTAHOBJICHHS. BaKHEHIIMe OKHUCIHTETH W
BOCCTaHOBUTEIN. MeTo 1 3JIEKTPOHHOTO OanaHca. DIEeKTPOIU3 PACTBOPOB U PaCIIaBOB BEIIIECTB.

JKCcNepUMEHTAIbHbIE MeTO/Ibl H3yYeHHUs] BellleCTB M UX MpeBpalleHuil

Paznoxxenne mepokcuaa  BOJOpOAAa B IPUCYTCTBMM  KaTajau3aTopa, MOJENU
KPUCTAJIMYECKUX PEMIETOK, MPOBEACHHE DPEaKIMl HOHHOTO OOMEHa, OMpeesieHUuE Cpeabl
PacTBOPOB C MOMOIIbIO MHIUKATOPOB, U3yYEHUE BIUSHUS Pa3INYHBIX (PAKTOPOB Ha CKOPOCTH
XMUMHUYECKON pPEeaKIMH U MOJIOKEHNE XUMUYECKOTO paBHOBECHSI.

Heopranunueckasi xumusi

[Tonoxxenne HemetaiwioB B llepuogumyeckoidl cucrteme xumuyeckux snemeHToB [.M.
MenzeneeBa U OCOOCHHOCTH CTpOCHHS UX aroMoB. Du3MUecKHe CBOICTBA HEMETAJUIOB.
AutoTponsi HeMeTauIoB (Ha IpUMeEpe KUCIopoa, cephl, ochopa u yrieposaa).

Bonopon. [lonyuenue, ¢pusznyeckue U XUMUYECKUE CBOMCTBA: PEaKIMH C METaUlaMU U
HEMeTaJlJlaMH, BOCCTAaHOBUTEbHBIE CBOMCTBA. [ unpunbl. Tonnuensie snemenmeol.

lanorensl. Haxoxaenue B mpupoje, cocoObl MmoiaydeHus, GU3NYECKue U XUMHYECKUe
cBoiicTBa. ['amoreHoBoOpoIbl. BaxkHeilue KuCIOpoacoAepKalue COSAUHEHUS! TaJOreHOB.
JlaGopaTopHbIe U MPOMBIILIIEHHBIE CIIOCOOBI MOTY4YEeHUS TajJoreHoB. [IpuMeHeHune raloreHoB u
UX COCIUHEHNH.

Kucnopoa, o3on. JlaGopaTopHble M MPOMBIIUICHHBIE CIOCOOBI MOJYyYEHHS KHUCIOPOJa.
Ousnyeckue U XUMHYECKHE CBOWCTBA W TNPUMEHEHHE KHUciopoAa U o30Ha. OKcHIbl U
MIEPOKCH/IBI.

Cepa. HaxoxnaeHue B mpHpoje, CIOCOOBI TONMy4deHHs, (U3HUECKHEe M XUMHUYECKUE
coiictBa. CepoBojiopos, cynbduabl. Oxcun cepbi(IV), okcun cepoi(VI). Cepuucras u cepHas
KUCTOTHl M UX conu. OCOOEHHOCTH CBOWMCTB CepHOW KHUCIOTHL. [lpuMeneHue cepsl U €€
COCIVHECHUN.

A3zoTr. Haxoxzaenue B mpupoje, CIOCOObI MONydeHUs, (PU3UYEeCKHe U XHUMHYECKHe
cBoiicTBa. AMMUaK, HUTpUABL. OKCHIBI a30Ta. A30THCTas M a30THAs KHUCIOTHI M WX COJIH.
Oco0OeHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHne a30Ta U ero COeTUHEHHIA.

A30THBIE y10OpEHUSI.

®ochop. Haxoxnenue B mpupoje, CrocoObl MoNyueHus, GU3HUecKue U XUMHUUYECKUE
cBoiictBa. Pochuasl u ¢pochun. Oxcunasl dochopa, dochopnas kucmora u e€ conu.
Memacghocpopnas u nupogocgopras xuciomsl, ¢pocopucmas u gocgoprosamucmas
kucnomul. Ilpumenenue pocdopa u ero coeqUHEHU.
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dochopHbIe yIoOpeHHs.

Yrinepon, HaxoXkAeHHWE B TpHpojae. AJUIOTponHbIe Moaudukanuu. Dusndeckue u
XMMUYECKHE CBOMCTBA MPOCTHIX BELIECTB, 00pazoBaHHbIX yriepoaoMm. Oxcun yriepona(ll),
okcup yraepona(IV), yromnbHas kuciota U €€ cosid. AKTMBUPOBAaHHBIM Yroyb, adcopoyus.
Dynnepensvl, epagen, yenepoonsie Hanompyoxu. [IpuMeHeHne MPOCTHIX BEIECTB, 00pa30BaHHBIX
YTIIEPOJIOM, U €TI0 COCIMHEHHM.

Kpemunii. Haxoxxaenne B npupoze, cnocoObl MomydeHus, GU3NIecKue ¥ XUMUYECKHe
cBoiictBa. Oxcua kpemuus(1V), kpemHueBast Kuciaora, CUIMKaThl. [IpuMeHenne kpeMHus u ero
coenuHeHuil. CTEKIIO0, €ro MoJlydeHue, BUbl CTEKIIA.

[Tonoxenue merauios B [leproauueckoii cucteMe XUMUYECKUX 21eMEHTOB. OCcOOEHHOCTH
CTpPOEHHUSl DJIEKTPOHHBIX OO0OJIOYEK aTOMOB METAJUIOB. Pacnpocmpanenue Xumuueckux
91eMeHmos-memanios 6 semHou kope. Obmue ¢pusznyeckue cpoiictBa Metasios. [Ipumenenue
METaJJIOB B ObITY U TexHHUKe. CIIaBbl METaIJIOB.

DNEeKTPOXUMHUYECKUN pAl HanpsoKeHU MetawioB. OOmue crnocoObl  MOJydeHUs
METaJJIOB: TUAPOMETAIUTYPI s, TUPOMETAILTypTUsl, dleKTpoMeTautyprus. [louarue o koppo3uu
MeTaioB. CocoObl 3aUTHI OT KOPPO3HH.

OO6mas xapaktepuctuka MeTasioB [A-rpynmsl [leprogudeckoil cucTeMbl XMMHYECKHX
aneMeHToB. Hatpuil n xanumii: nosyyenue, pu3nueckue U XMMHUYECKHUE CBOICTBa, MPUMEHEHNE
MIPOCTHIX BEIIECTB U UX COEAUHEHUH.

Oobmas xapaktepuctuka metamuioB IIA-rpynmnsl [lepuonndyeckoil cuCTEMbl XUMHUYECKUX
3JIeMEHTOB. Maruuii v KaJbluii: oyiydyeHue, Gu3ndeckue u XMMHUYeCcKHe CBOWCTBA, TPUMEHEHNE
MIPOCTHIX BEIIECTB U UX coeanHeHnH. JKECTKOCT BOIBI U CIIOCOOBI €€ yCTpaHEHUsI.

AMOMUHMN: TIoSTydyeHue, GU3NIECKUe U XUMUUYECKHE CBOWCTBA, PUMEHEHHE MPOCTOTO
BEIIECTBA W €ro coeauHeHud. AMQOTEpHBIE CBOWCTBA OKCHJIAa M THIAPOKCHIA AITFOMUHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHMUSL.

OO6mrast xapakTepucTuka MeTaioB MmoOounsix moarpynm (b-rpymm) Ilepuomnyeckoit
CUCTEMBI XUMHYECKUX JIEMEHTOB.

du3nuecknue U XMMHYECKHE CBOMCTBA XpoMa U ero coeAnHeHuil. OKCUAbl U THIPOKCUBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl U quxpoMaTrbl, HX OKHUCIUTEIHHBIC CBONCTBA.
[Tony4yeHnue u npuMeHEHUE XpoMma.

®du3nueckue M XMMHUYECKHE CBOMCTBA MapraHua M €ro coeauHeHuil. Baxneimwue
coequaenust mapranna(ll), mapranma(I1V), mapranma( V1) u mapranmna( VII). Ilepmanranar kanmus,
€ro OKHUCIIUTEIbHbIE CBOWCTBA.

Pu3nuecKrue 1 XMMUYECKUE CBOMCTBA XkKeje3a U ero coeauHeHnid. OKCHUIbI, THIPOKCUIbI U
conu xxene3a(ll) u xxeneza(Ill). [Tomyyenune u npuMeHeHHE kKene3a U €ro CIIaBOB.

du3nueckre U XMMUYECKUE CBOMCTBA MeU U €€ coequHeHui. [lomyuenne u npumeHeHue
MeJI U €€ COCIMHEHUM.

Huuk: monydenue, GpuznuecKue U XuMu4eckne cBoiicTBa. AMGpOoTepHbIe CBOMCTBA OKCUIA
Y TUAPOKCH/IA IUHKA, THAPOKCOKOMIUIEKCHI IMHKA. [[prMeHeHne uHKa U ero coeJMHEHU .

JKCIEPUMEHTAJIbHbIC METO/AbI H3YYCHHUs BEIIEeCTB M UX NPeBPalleHuil

N3yuenne o0pa31ioB HEMETAIIIOB, TOpEeHHE cephl, pocdopa, xKeye3a, MarHus B KUCIOPOJIE,
U3y4YEHHE  KOJUIEKIMM  «MeTamiel ¥ CIUIaBb»,  B3aUMOJEHCTBHE  WICJIIOYHBIX U
IeJI0YHO3EMENbHBIX METAJIOB € BOJIOW (BO3MOKHO MCIIOJIb30BaHHE
BUJICOMATEpUAIOB), B3aUMOJICHCTBHE IIMHKA M JKejle3a C PAcTBOpPAMHU KHUCIOT U HIEeJoYeH,
KAaueCTBEHHBIE PEAKIIMM HA HEOPTaHWYECKUE aHUOHBI, KATHOH BOJOPOJAa U KAaTHOHBI METAJJIOB,
B3aUMO/JIEHCTBUE TUAPOKCUI0B ATFOMUHMS U IIUHKA C PACTBOPAMU KUCJIOT U IIEJIOUEH, pEIICHNE
HKCIIEPUMEHTAIBHBIX 3324 10 TeMaM «l anoreHsn», «Cepa u e€ coeTuHeHus», «A30T U pochop
U UX COEAMHEHUs», «MeTallIbl TIaBHBIX MOArpYyN», «MeTaisl MoOOYHBIX MOATPYIII.
XuMHUSA U KU3Hb

Ponp xuMuu B oGecriedeHnn yCTOWYMBOTO Pa3BUTHUS dyeroBedecTBa. [IoHsATHE O Hay4HBIX
METO/Jax TII03HAaHHWA U METOJOJIOTMM HAaydHOIro uccienoBaHus. HayuHble NpuHIMIBI
OpraHu3alui XUMHYECKOTO MTPOU3BOACTBA. [IpOMBIIIIEHHBIE CTIOCOOBI MOMYYEHUsT BaXKHEHUIITHX
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BeILleCTB (Ha mpUMeEpe MPOM3BOICTBA aMMHUaKa, CEPHON KUCIIOThI, MeTaHoJ1a). [IpombliieHHbIE
COCOOBI MOJIyYEHUsI METAJUIOB U CIIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIeH Cpeasl U
€ro mocieAcTBus1. [lpobaema nepepabomku omxo008 u nOOOYHLIX NPoOykmos. Poimb XumMun B
o0ecreueHnN YHEPreTHIECKON 0e30MacHOCTH. [Ipunyunst «3e1EHOU XUMUUY.

XuMusa U 370poBbe uyenoBeka. JlekapcTBeHHble cpenctBa. llpaBuia mcnosib30BaHus
JICKAPCTBCHHBIX ITPCIIapaToB. Poin xumnu B Pa3sBUTUU MCOAWLIUHBI.

XuMus M. OCHOBHBIC KOMIIOHCHTHI, ITUIIICBBIC I[O6aBKI/I. Poib xumuu B oOecrieueHnu
MUIIEBON O€30TIaCHOCTH.

KocMmerndeckne u mapdromMepHbie cpeiacTBa. beiroBas xumus. [IpaBuma OGe3omacHOTro
HCII0JIb30BaHMA IMperapaToB OBITOBOM XUMHUH B HOBCGHHGBHOﬁ KN3HU.

XUMHS B CTPOUTEITHCTBE: BAXKHEHIIINE CTPOUTENIbHBIE MaTEpHAIIbI (IIEMEHT, OETOH).

XuMHus B CEIBCKOM X03siiicTBe. OpraHudeckrue U MUHEPAIIbHBIE yI00pEHNS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUasbl, KPaCKu, CTEKJI0, KepamMuka. Mamepuansi
014 anekmponuxu. Hanomexnonozuu.

Pacuérnble 3agaun

Pacuérbl: Maccel BelecTBa WM 00bEMa ra3oB M0 HM3BECTHOMY KOJMYECTBY BEILECTBA,
Macce Wi 00bEMY OJTHOTO U3 YYAaCTBYIOLIUX B pEaKLMU BEUIECTB, MacChl (00bEMa, KOIMUECTBA
BEIECTBA) MPOJIYKTOB PEAKIMH, €CIIM OJHO U3 BEIIECTB MMEET NPHUMECH, Macchl (00bEMa,
KOJIMYECTBA BEIECTBA) MPOAYKTa PEAaKIMH, €CJIM OJHO U3 BELIECTB JaHO B BHJE pacTBOpa C
ONpEAEIEHHON MAaCcCOBOM J0JIE pPAacTBOPEHHOTO BENIECTBA, MACCOBOW N0 W MOJIAPHOM
KOHICHTpalMK BCHICCTBA B PaCTBOPEC, AOJH BbBIXOJa IMPOAYKTA PEAKIUKU OT TCOPETHYCCKU
BO3MOXHOTO.

Me:knpeaMeTHbIe CBSI3H

Peanuzarust MeXmpeMETHBIX CBS3CH MPU M3YyYSHUHN OOIICH W HEOPTraHMYECKOW XUMHH B
11 kmacce OCyYIIECTBIISAETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX MTOHSATHH,
TaK U NOHSTUN, IPUHATHIX B OTJENBHBIX MTPEIMETaX €CTECTBEHHOHAYYHOTO IHKIIA.

OO01ue ecTecTBEHHO-HAYYHbIE TOHATHUS: SBJICHHE, HAY4HbIH (akT, TUIoTe3a, Teopus,
3aKOH, aHajiu3, CHHTE3, KiIaccupuKalus, TI[EePUOJUYHOCTb, HAOIIOJCHHE, H3MEPEHHUE,
SKCIEPUMEHT, MOJIEJIb, MOJCITMPOBAHUE.

®uzuka: MaTepus, MUKPOMUP, MAKpPOMHpP, aTOM, IJIEKTPOH, MPOTOH, HEHTPOH, HOH,
M30TOMbI, PaIMOAKTUBHOCTb, MOJIEKYJa, YHEPIeTUYECKUN YpOBEHb, BEIIECTBO, TENO, 00BEM,
arperaTHo€ COCTOSIHME BEIIeCTBA, HACAIbHBIA Ta3, (U3MUecKUe BEIHYMHBI, EIUHHIIBI
W3MEepEeHusi, CKOPOCThb, IHEPIHsl, Macca.

buonorus: kneTka, opraHusM, 3KocucTema, Ouocdepa, MeTaboNIM3M, MaKpo- |
MUKPODJIEMEHTBI, OCNKU, KUPbI, YIIEBOIbl, HYKIEHHOBBIE KHCIOTHI, ()EPMEHTHI, TOPMOHBI,
KpYrOBOPOT BEIIECTB U MOTOK YHEPTHU B IKOCUCTEMAX.

I'eorpadust: MuHEpabl, FOpHBIE OPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHosorus: XuMU4ecKasi MPOMBILIUIEHHOCTb, METAILTYPTHsl, CTPOUTENbHbBIE MaTEepPHAIIbI,
CEJIbCKOXO3SUCTBEHHOE TPOU3BOJCTBO, IHINEBas MPOMBIIUIEHHOCTh, (hapMaleBTH4YecKas
MIPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETUYECKHX Mpenaparos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaT€pPHAIIOB, JIEKTPOHHASI IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS NNPOI'PAMMBLI IIO XUMHUHMN HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBHM C CHCTEMHO-/IEATEIbHOCTHBIM IOAXOJOM B CTPYKTYp€ JIMYHOCTHBIX
Pe3yIbTaTOB OCBOCHHS MPEIMETa « XUMHSD Ha YPOBHE CPEHETO 00IIEr0 00pa30BaHMs BHIICTICHBI
CIIEAYIOIME  COCTABJIAIOIIME: OCO3HAHWE OOYy4alOIIMMHCS  POCCHUMCKOW  Ipa)JaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH M CaMOOIIPEEIECHHUIO;
HaJIM4yue MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTb M  CHOCOOHOCTh  OOyYaromuxcs
PYKOBOJICTBOBATHCSl MPHUHATHIMH B OOIIECTBE NpPaBWIAMH W HOPMAaMHU IOBEJCHHS;, HaIH4YHE
MIPaBOCO3HAHUS, KOJOTUYECKON KYJIbTYPhI; CIOCOOHOCTh CTaBUTh LI€JIM U CTPOUTH JKU3HEHHbIE
TIJIaHBbI.

JIM4HOCTHBIE  PE3YIbTAThl  OCBOEHUS npeameTa «XuUMUA» OTpaXaroT
c(OpPMUPOBAHHOCTh OIBITA MTO3HABATEIBHOMN U MPaKTHYECKOU JIeSITEIbBHOCTU
oOyuarouuxcs B Mpoliecce peaan3aluu 00pa3oBaTeabHON JesITENbHOCTH.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS NpeAMETa «XHUMHUS» OTpakaroT cHOPMUPOBAHHOCTD
OTIbITa MO3HABATEIBHOMN U MPAKTUYECKON AESITETbHOCTH 00Yy4aroIuXcsl B MPOLIECCEe pealn3alun
00pa30BaTeNIbHON 1eATENHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HAHHUS 00yYaIOIIMMUCS CBOMX KOHCTUTYIIHOHHBIX IIPAB U 0053aHHOCTEN, YBaXKEHUSI K 3aKOHY
U TIPaBOTIOPSIKY; TPEACTABICHUS O CONMAIBHBIX HOpPMax M TMpPaBHJIaX MEKIHYHOCTHBIX
OTHOIICHUH B KOJIJIEKTUBE; TOTOBHOCTH K COBMECTHON TBOPUECKOM JIEATEIBHOCTH MPH CO3AaHUN
y4eOHBIX MPOEKTOB, PEIICHWH Y4eOHBIX M TMO3HABATENbHBIX 3a]ay, BHIMOJTHEHUH XUMHYECKUX
SKCIEPUMEHTOB; CHOCOOHOCTHM MOHMMATh M TNPUHUMATh MOTHBBI, HaMEpPEHUS, JIOTHKY H
apryMEeHThI IPYruX MpH aHaJIU3€ PA3IMYHBIX BUIOB YUeOHOM AeATeIbHOCTH;

2) NATPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOUIEHHSI K MCTOPUYECKOMY M HAYYHOMY HACIEIUI0 OTEHYECTBEHHOUN XHMMHH;
YB)KEHUS K MPOIECCY TBOPYECTBA B OOJIACTH TEOPUM M MPAKTHUECKOTO MPUIIOKECHHUS XUMHH,
OCO3HAHHUS TOTO, YTO JIaHHBIE HAYKH €CTh PE3ylbTaT AJUTENIbHBIX HAOIIOJCHUHN, KPOMOTIUBbIX
AKCIEPUMEHTAJbHBIX IOWCKOB, MOCTOSIHHOTO TpyJda Y4YEHBIX M MPAKTUKOB, HUHTepeca H
MM03HABATEIbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOLIEM aHalIM3e UH(POpPMALMU O MepeaoBbIX
JOCTHKEHHUSIX COBPEMEHHOM 0TE€UeCTBEHHOMN XUMUMY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHMS, OSTUYECKOTO TOBEIEHUS; CIOCOOHOCTH OIEHHBATh CHUTYaIluH,
CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSMHU, M MPUHUMATh OCO3HAHHbBIC PEUICHUS, OPUCHTUPYSICH HA
MOPAaJbHO-HPAaBCTBEHHbIE HOPMBI M ILIEHHOCTH; TOTOBHOCTH OIIEHMBATh CBOE MOBEICHHE H
MOCTYIKY CBOMX TOBapHILEH C MO3UINII HDAaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS
MOCJIEJICTBUI MOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

MOHMMAaHUS LEHHOCTeW 370poBOro u Oe3omacHOoro oOpas3a KH3HHM, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (H3UYECKOMY U TICUXUYECKOMY 3/10POBbBIO;
coOuroIeHHs TpaBuil 6€30MacHOro oOpaleHHs C BElIeCTBaMU B ObITY, IOBCEAHEBHOM JKHU3HH, B
TPYAOBOU NEATENbHOCTH, MOHMMAHUS IIEHHOCTH MPaBUI WHAMBUAYATLHOTO U KOJUIEKTUBHOTO
0€30I1aCHOTO MOBEJICHHUS B CUTYaLUsAX, YIPOKAIOIIMX 3/I0POBBIO M JKM3HU JIIOAEH; OCO3HAHUSA
MOCJIECTBUN U HENpPUATUS BPEIHBIX TNPUBBIUEK (YMOTpeOIICHHs] aJKOTOoJsl, HApKOTHKOB,
KypeHus);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHUKAaTUBHOH  KOMIIETEHTHOCTHM B  Y4e€OHO-HCCIIEJOBATEIbCKOM  JEATEIbHOCTH,
0OIIECTBEHHO TOJIE3HOM, TBOPUECKON M JPYrUX BUAAX JEATEILHOCTH; YCTAHOBKU HAa aKTHBHOE
y4acTHE B PEHICHUH MPAKTUYECKUX 3a/1ad COIMAIbHON HampaBlIeHHOCTH (B paMKax CBOETO
KJlacca, IIKOJIbl); HMHTEpeca K MPaKTUYeCKOMY M3Y4YEeHHUIO Mpodeccuil pa3inyHoro poja, B TOM
qucie
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Ha OCHOBE MPUMCHEHHUS MPEIMETHBIX 3HAHUW MO XMMHH; YBaXCHHS K TPYLY, JIOIIM Tpylda U
pe3yibTaTamM TPYIOBOH AESITEIBHOCTH; TOTOBHOCTHM K OCO3HAHHOMY BBIOOPY MHIMBHUAYyaJIbHOM
TpaekTopuu oOpa3oBanHmsi, Oynymed mpodeccuun W peanu3anyl COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C Y4€TOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMHH, HUHTEPECOB U MOTPEOHOCTEH
00IIIeCTBA;

6) 73K0/10rM4YecKOro BOCIIMTAHUSA:

9KOJIOTUYECKH II€JIECO00Pa3HOT0 OTHOIIEHUS K MIPUPO/JIE KAK UCTOYHHUKY CYIIECTBOBAHUS KU3HU
Ha 3emJie; TOHHMMaHHUS TJOOATBHOTO XapaKTepa HSKOJIOTMYECKUX MpoOJieM, BIUSHUS
SKOHOMHUYECKHUX TPOILIECCOB HAa COCTOSIHUE MPUPOJHON M COIMATBLHOW CpeIbl; OCO3HAHUSA
HEOOXOIMMOCTH WCIIOIb30BAHMSI JOCTKCHUN XUMUH I PEIICHHUS BOIPOCOB PAIIOHATBHOTO
MIPUPOJIOTIONIL30BAHUS; AKTUBHOTO HETMPHUATHS JACUCTBUH, MPUHOCSIINX BpPEI OKpYXKarolen
MPUPOJIHOMN Ccpeie, YMEHHS MPOTHO3UPOBATH HEOIArOMPHUSTHBIE HKOJIOTHYECKUE TOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUI W TPEAOTBpPAIaTh MX; HAIUYUSA PAa3BUTOTO SKOJOTUUYECKOTO
MBIIIUICHHSI, SKOJIOTUYECKON KYJIbTYPHI, OTBITA JACSITEIBHOCTH IKOJOTMYECKON HANpaBIeHHOCTH,
YMEHHUS PYKOBOJCTBOBAThCS HMMHU B TO3HABaTEIbHOM, KOMMYHUKATHBHONW M COI[MAIBHOU
MPaKTUKE, CHIOCOOHOCTH M YMEHUSI aKTUBHO TIPOTUBOCTOSTH UACOJIOTUN XeMopoouu;

7) UEHHOCTH HAYYHOI0 TO3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOM
MPAKTUKW; TIOHHUMAHUS CCNU(DHUKN XHUMHHM KaK HayKd, OCO3HaHUS €€ poJii B (hOPMHPOBAHHH
paIlMOHAIBFHOTO HAYYHOTO MBIIIUICHHS], CO3/IaHUH IIEJIOCTHOTO TIPEICTABICHUSI 00 OKPYXKaIOIIeM
MHpE KaK O €IWHCTBE TMPHUPOJLI U YEJIOBEKA, B TO3HAHWU MPHUPOIHBIX 3aKOHOMEPHOCTEH H
perieHuy mpo0JIeM COXpaHEHUs TPUPOTHOTO PaBHOBECHS; YOKAEHHOCTH B 0COO0M 3HAUYMMOCTH
XUMHH 7151 COBPEMEHHOM HUBUIN3AIUU: B €€ T'YMaHUCTUYECKOM HApaBIECHHOCTHU U BaKHOM posn
B CO3/IaHUM HOBOHW 0a3bl MaTepHAIbHOW KyJbTYPbl, B PEHICHUU TJI00ATBHBIX MpoOIeM
YCTOMYMBOTO Pa3BUTHUA YEJIOBEUECTBA — CHIPHEBOM, SJHEPreTUUECKOM, MUIIIEBOM U AKOJIOTMYECKOM
0€30MMacHOCTH, B Pa3BUTHH MEIULIMHBI, 00€CIIEYeHUH YCIIOBUI YCTIEILTHOTO TPYAa U SKOJIOTUYECKU
KOM(OPTHON IKM3HM KaXJOro ujeHa OOIeCcTBa; €CTECTBEHHO-HAy4yHON TPaMOTHOCTH:
MOHUMAHMS CYIIHOCTH METOJOB IO3HAHMS, UCIOJB3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IOJy4aeMble 3HAHUA JJs aHajdu3a U OOBSICHEHHS SBIICHUI
OKPY)KAIOIIEr0 MHpa U MPOUCXOASAIIMX B HEM HM3MEHEHMH, YMEHUs JejaTb 0OOCHOBaHHbBIE
3aKJIIOUEHUSI HAa OCHOBE HAy4yHbIX (AaKTOB M HUMEIOUIUXCA JAHHBIX C IEJIbI0 MOJIy4eHHUS
JOCTOBEPHBIX BBIBOJIOB; CLIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XMMHUECKUE 3HAHUS AJIs
peumieHus npobOIeM B pealbHbIX KU3HEHHBIX CHUTYalMsX; HHTepeca K IO3HAHHIO,
HCCIIEIOBATENIbCKON IeATEIbHOCTH; TOTOBHOCTU U CIIOCOOHOCTHU K HETIPEPHIBHOMY 00pa30BaHUIO
U caMo00pa3oBaHUIO, K aKTUBHOMY MOJIYYEHUIO HOBBIX 3HAHHM [0 XUMHUU B COOTBETCTBHH C
KU3HEHHBIMH TOTPEOHOCTSIMHM;  HMHTEpeca K OCOOCHHOCTSM Tpylda B pa3IMYHBIX cdepax
npodeccuoHaNbHOM IeATEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

MetanpeaMeTHble pe3yabTaThl OCBOSHHUS MPOrPaMMBbI M0 XMMUU Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHUsl BKJIIOYAIOT: 3HAYUMbIe s (OPMUPOBAHUS MHUPOBO33PEHUS OOYJAIOIIMXCS
MEeXIUCIUTITUHAPHBIE (MEXIIPEIMETHbIE) 00IleHayYHbIe TOHATHS, OTPA’KAIOIIUE 11eJIOCTHOCTD
HAyYHOW KapTHUHBI MHpa U CHEHNU(PHKY METOJOB MO3HAHUS, MCIOJB3YEMbBIX B €CTECTBEHHBIX
Haykax (MaTepus, BEIIEeCTBO, SHEPTHUs, SBIEHUE, MPOIIECC, CUCTEMA, HAYUHBIN (haKT, MPUHIIMIL,
TUMOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeIOBaHUe, HaONIOIeHHue, HU3MEpeHHe,
OKCIIEPUMEHT U JIpYTHue); YHUBepcaldbHble yueOHbIe JeWcTBHsS ([MO3HABATENbHbIE,
KOMMYHHKATHBHBIC, PETYSITHBHBIC), oOecmeunBawmue (opMupoBaHue (yHKIIMOHATBHOM
IPaMOTHOCTH M COLMATbHONW KOMIETEHIIMH OOYYaIOIIUXCS;  CIIOCOOHOCTh OOYJaroIIMXcs
HCIIO0JIb30BAaTh OCBOCHHbBIE MEXIUCIMILIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCATIbHbIE
yueOHbIe JeUCTBHSI B O3HABATEIHLHONW M COIMAIIBHOM MPAKTUKE.

MetanpeaMeTHbIE  pe3ylbTaThl  OTPAKAIOT  OBJAJEHUE  YHUBEPCATBHBIMH  YUYCOHBIMU
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMU.
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IHo3naBaTebHBIE YHMBeEpPCAJbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jornvyeckue JeCTBUS:

CaMOCTOSITENIBHO (POPMYIIMPOBATh M aAKTyaJU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE; ONPEAEIATH UEIH ACITEIbHOCTH, 33aBast NapaMeTPbl U KPUTEPHUU UX JOCTUKEHHUS,
COOTHOCHUTb PE3YJIBTATHI AEATEIBHOCTH C IOCTABIECHHBIMHU LIEJISIMU; UCIIOJb30BATh IIPU OCBOCHUU
3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIACISATh XapaKTEpHbIC NPU3HAKH TOHSATUU WU
YCTaHABIUBATh MX B3aMMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIOIIUE TMOHSITHS sl OOBSICHEHHS
OTJICBHBIX (DAKTOB U SIBJICHHUI; BBIOMPATH OCHOBAHUS M KPUTEPHUH JUIS KIACCH(PUKAIIUU BEIICCTB
U XMMHUYECKHX PEaKIMil; yCTaHABIUBATh MPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXYy U3y4aeMbIMHU
SIBJICHUSIMU;, CTPOUTH JIOTUYECKHUE PACCYXKJEHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHN),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B pacCMaTPUBAEMBIX SBJICHHSX, (OPMYIHUPOBATH
BBIBOJIBI W 3aKIIOYCHHS; TPUMEHSATH B TIPOLIECCe TO3HAHMUS HCIOJB3YeMble B XUMUHU
CUMBOJIMYECKHE (3HAKOBBIE) MOJENIH, TMPeoOpa3oBbIBATh MOJCIbHBIC TMPEACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI) DJIEMEHTa, XUMUUYecKast GopMyIia, ypaBHEHUE XUMHUYECKON peaKkIuu
— TP peuIeHWH Y4eOHBIX TO3HABATENIbHBIX U TMPAKTUUECKHX 3ajad, MPUMEHSITh Ha3BaHHBIE
MO/IETbHBIC TPECTABICHUS ISl BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB W3YYaeMBIX BEIIECTB U
XUMHUYECKUX PEAKIIUH.
ba3oBrble nccienoBareibcKue AeiicTBH:

BJIAJIETh OCHOBAMHU METOJOB HAy4YHOrO IIO3HAHUS BEIIECTB M XHUMUYECKUX PEaKIHi;
(hopMyTUPOBATH MEJIN U 33/1a91 UCCIICIOBAHNUS, MCII0JIb30BATh MIOCTABIICHHBIE M CAMOCTOSITEIHLHO
chopMyIMpOBaHHBIE BOIIPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBHI JIIsl (JOPMUPOBAHUS
TUIIOTE3bl MO MPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CY)KACHUW; BJIAJCTh HaBbIKAMU
CaMOCTOSITEJIBHOTO  IUJIJAHUPOBAHWS W TIPOBEJACHUS  YYEHMYECKMX  HAKCIEPUMEHTOB,
COBEPIIICHCTBOBATh YMEHHS HAOJIOMATh 3a XOJIOM IPOIlecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH
ero pesyabTar, GOPMYIHpPOBATh OOOOIIEHUS W BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH
pe3ynbTaTOB HCCIIEIOBAHUS, COCTaBJISATh OOOCHOBAHHBIM OTYET O TMPOJETAaHHON paboTe;
MPUOOPETATh OMBIT YUCHUYECKOW HCCIIEIOBATEILCKOW M MPOCKTHOMW JCATEIHHOCTH, TPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJILHOMY TOWCKY METOJIOB PEIICHUS MPAKTHUYECKHX
3a7a4, MPUMEHEHHUIO PA3JIMYHbIX METOJIOB MTO3HAHMUSI.

Pa6ora ¢ undopmanmeii:

OPHEHTHPOBATHCS B Pa3IMYHBIX HMCTOYHHMKAX WHPOpManuu (HAYyYHO-TIOMY/IsIpHAs
JuTepaTypa XMMHYECKOTO COJIEp)KaHHs, CIpaBOYHBIE TMocobus, pecypchl HHTepHera),
aHAIM3UPOBATh HMH(POPMALIMIO pPa3JUYHBIX BHJOB W (OpM MpeACTaBICHUS, KPUTUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD; (OPMYIUPOBATH 3aMIPOCHl U IPUMEHSITh
pa3IMYHbIE METOJbI NPH IOMCKE M OTOOpe HWH(POpPMAIMKM, HEOOXOAMMOW JUIsl BBITTOJHEHHS
y4eOHBIX 3a/la4 OMpPENEeTIEHHOTO THIA; MPUOOPETaTh OMBIT UCIOJB30BAHUS MHPOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHIA U PAa3IMYHBIX TIOUCKOBBIX CUCTEM; CAMOCTOSITENLHO BHIOUPATH
ONTUMAaTBHYIO0 QOopMy mpeacTaBieHuss nHGopMauu (CXeMbl, TpaduKu, TUarpaMmbl, TaOIUIIBL,
PUCYHKM M JpYyrue); UCIOJIb30BaTh HAYUHBIM $3bIK B KAaueCTBE CpEICTBAa Mpu padboTe C
XUMHUYECKON uH(pOpMAIUeil: MPUMEHSATh MEXIpeIMeTHbIe ((hU3nuecKue U MaTeMaTHYeCcKHe)
3HAKM W CHUMBOJBI, (opmynbl, abOpeBHATYpbl, HOMEHKJIATYpPY; HCIOJb30BaTh 3HAKOBO-
CUMBOJIMYECKHE CPEACTBA HATJIATHOCTH.

KoMMyHHKaTHUBHBIC YHUBEPCAJIbHbIEC YUeOHbIEC 1eiiCTBUS:

3aJ1aBaTh BOMIPOCHI IO CYIIECTBY 00CYK/1aeMOIl TEMBI B XO/I€ HAJIOTa
W/WUIM TUCKYCCUU, BBICKA3bIBaTh WJICH, (OPMYIHUPOBATH CBOM MPEIJIOKEHUS OTHOCHTEIHHO
BBITIOJTHEHUS MTPEAJIOKEHHOM 3a/1auM; BBICTYIATh C MPE3EHTALMEN pe3yIbTaTOB MMO3HABATEIBHOU
JESATENbHOCTH, TMOJYYEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMU MIpH
BBITIOJTHEHUH XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOW padOTHI MO UCCIIEOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peanu3aluil y4eOHOTO MpoeKkTa, W (OPMYTUPOBATH BBIBOABI IO
pe3ynbTaTaM NpOBEAEHHBIX UCCIEIOBAHUHN MYTEM COTIIACOBAHUS TIO3UIIMI B X0/1€ OOCYKICHUS U
oOMeHa MHEHUSIMH.
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PeryasitTuBHble yHHBepcaJbHble YueOHbIe el CTBUS

CaMOCTOSITENIBHO IIJIAHUPOBATh U OCYLLECTBJISATH CBOIO IIO3HABATEJIbHYIO JEATEIBHOCTD,
omnpenensds e€ LeId U 3aJadd, KOHTPOJIUPOBaTh U IO MEpe HEOOXOAMMOCTH KOPPEKTUPOBAThH
MpeUlaraeMblii AJITOPUTM JICHCTBHI TPHU BBITIOJTHEHUHN Y4EOHBIX W HCCIEIOBATEIbCKUX 3a7ad,
BbIOMpaTh Hanbosiee HIPPEKTUBHBIN CIIOCOO HMX PEHICHUsS ¢ YYETOM MOJYIEHUS HOBBIX 3HAHUH O

BEILIECTBAX U XMMUYECKUX PEAKIMAX; OCYLECTBIATH CaMOKOHTPOJIb JIeATEIbHOCTH
Ha OCHOBE CaMOAHAIM3a U CAMOOLICHKH.
[IpeameTHsbIe pe3yibTaThl OCBOCHUS IIPOrpaMMBbI o

XUMHMM ~ Ha YriayOJIE€HHOM YypOBHE Ha YPOBHE CpEIHEro oOuero o0pa3oBaHUS BKIIOYAIOT
cnenuduueckue s y4eOHOTro mnpeaMera «XUMHUsS» HaydHble 3HaHUS, YMEHHS U CHOCOObI
JNEMCTBUIM MO OCBOEHHIO, MHTEPIIPETALIMU U NPeoOpa30BaHUIO 3HAHWM, BUBI ACSITEILHOCTU IO
MIOJIyYE€HHUIO HOBOTO 3HAHMS M TIPUMEHEHUIO 3HAaHUW B Pa3JIMYHBIX YYEOHBIX CUTYalMsIX, a TAKKe
B PEaJIbHBIX KU3HEHHBIX CUTYAIUAX, CBAI3aHHBIX C XUMHEH. B mporpaMMe no XumMuu npeaMeTHbIE
pe3yNbTaThl PEACTABIEHBI [0 T0/1aM U3y4EHUS.
NPEAMETHBIE PE3YJIbTATDBI
10 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHHS Kypca «OpraHudeckasi XUMUs OTPaXKaroT:
- cOpPMUPOBAHHOCTh MPEJCTABJICHUI: O MECT€ M 3HAYEHUHU OPraHWYeCKOW XUMHUHU B CHCTEME
€CTECTBEHHBIX HayK U €€ POJiu B 00ECIeUeHNH YCTOMUMBOTO pa3BUTHSI YEJIOBEYECTBA B PEILICHNUN
po0JieM SKOJIOTHYECKOM, SHEPTeTUYECKON U MUIIeBONW 0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI,
CO3JJaHMM HOBBIX MaTEpUajOB, HOBBIX MCTOYHHKOB DHEPIHU, B 00ECIEUEHUH PaIlMOHAJIHLHOTO
MIPUPOIOIOIIBL30BaHuUS, B POPMUPOBAHUU MUPOBO33pEHUS U OOIIeH KyIbTyphl YETIOBEKA, a TAKXKE
9KOJIOTMYECKH 0O0OCHOBAHHOTO OTHOIICHUS K CBOEMY 3J0POBbIO U MPUPOIHOMN Cpesie; BiaJeHue
CUCTEMOM XMMUYECKUX 3HAHUI, KOTOPask BKJIIOYAET: OCHOBOMOJIAratolue MOHATUS — XUMHYECKUI
AIIEMEHT, aTOM, SIIPO M AJIEKTPOHHAs 000JI0UKa aToMa, S-, P-, d aToMHBIEe OpOUTAIN, OCHOBHOE U
BO30Y)X/JIEHHOE COCTOSTHHSI aToma, THOpHAM3aIs aTOMHBIX opOWTaned, HWOH, MOJICKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCICHUS, XUMHUUYECKas CBS3b, MOJb,
MOJISIpHAsi Macca, MOJISIpHBINA 00BEM, YIIepoaHbIA cKeneT, GyHKIHMOHANbHAs TPyIa, paauKa,
CTPYKTYpHBIE (opMyIbl (pa3BEPHYTHIE, COKpAIIEHHbIE, CKEJIETHBIC), U30MEPHS CTPYKTypHasl U
MIPOCTPAHCTBEHHAA (T€OMETPUYECKAsl, onmuyecKkas), I30Mepbl, TOMOJIOTMYECKUHN Psili, TOMOJIOTH,
YIJIEBOJIOPO/IbI, KUCIOPOJI- U a30TCOACPKALIUE OPraHUYECKUE COEAMHEHHS, MOHOMEp, TIOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHbIE COCIUHEHUS; TEOPUHU, 3aKOHBI (IEPHOIUUYECKHIMA
3akoH [I.MI. MenneneeBa, Teopusi crpoeHust opraHudeckux BeuiectB A.M. byriepoBa, 3akoH
COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS SHEPIHMH IPH XUMHYECKHUX
peakusax), 3aKOHOMEPHOCTH, CHMBOJIMUYECKUN S3bIK XMMHH, MHUPOBO33PEHUYECKHE 3HAHHS,
JeXalue B OCHOBE MOHMMAaHHUS TPUYUHHOCTU M CUCTEMHOCTM XUMUYECKUX SBJICHMII;
MPEACTABICHUS O MEXaHU3MaX XUMHUYECKUX DPEAKUUNA, TEPMOJAMHAMUYECKUX M KHUHETHUYECKUX
3aKOHOMEPHOCTAX UX MPOTEKAHUS, O B3aMMHOM BIIMSIHUM aTOMOB U IPYII aTOMOB B MOJIEKYJIaX
(MHIYKTUBHBINA U Me3oMepHbIH 3¢ dekThl, opueHTanTsl I u Il pona); pakronoruuyeckue ceneHus
O CBOWCTBaX, COCTaBe, MOJYYEHUU U OE30MaCHOM MCIIOJIb30BaHUM BAKHEHIINX OPraHUYeCKUX
BEIIECTB B OBITY W NPAKTUYECKON JESITEeIbHOCTH 4YeJIOBEKa, OOIIMX Hay4HBbIX NPUHIMIIAX
XMMUYECKOT0 POU3BOJICTBA (Ha MPUMEpE MPOU3BOACTBA METAHOJIA, NEPEePadOTKU HEPTH);
- cOpMUPOBAHHOCTH YMEHHUI  BBHISBIATH XapaKTepHbIe MPU3HAKU MOHATUMN, YCTaHABIMBATh UX
B3aUMOCBSI3b, UCII0JIb30BAThH COOTBETCTBYIOIIME  IOHATUS IIpU OIMCAHMM COCTaBa,
CTPOEHUS U CBOMCTB OPraHUYECKUX COEINHEHNUI;
- c(OpMHUPOBAHHOCTh YMEHHN: HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJISI COCTaBJICHHUS
MOJIEKYJSIPHBIX ~ M CTPYKTYPHBIX (pa3BEPHYTBHIX, COKpPAIIEHHBIX W CKEJETHBIX) (opmyin
OpraHMYECKUX BEIIECTB; COCTaBISATh YPAaBHEHMS XMMMUECKUX PEAKIUN U pacKpbIBaThb HX
CYLIHOCTb:  OKHCIJIMTEJIbHO-BOCCTAHOBUTENIBHBIX  PEAKLUMUHW  IOCPEICTBOM  COCTaBJICHUS
3NIEKTPOHHOTO OalaHca ATUX PeaKLuil, peakuii HOHHOTO 0OMeHa MyTEM COCTaBJICHUS WX TOJIHBIX
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Y COKpAIIEHHBIX MOHHBIX YPABHEHUH; M3rOTABIMBATh MOAEIH MOJIEKYJ OPraHUYECKUX BEIECTB
IUTSL WIDTFOCTPAIMK WX XMMHYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

- c(hopMUPOBAHHOCTD YMEHU: YCTaHABIIUBATh  NPUHAMICKHOCTh  H3YYCHHBIX
OpPraHMYecKUX BEHIECTB IO WX COCTaBy U CTPOCHHMIO K ONPEACIEHHOMY KIJACCy/TPyIIe
COCIMHEHUH, 0asamb UM Ha3BaHus 1o cucremarnueckod HoMenkinarype (IUPAC) u npusooums
TPUBHAIHHBIE HA3BAHUS JJISI OT/ICIBHBIX IPEACTAaBUTENCH OPraHNUeCKUX BEIIECTB (aTHIIEH,
alleTWICH,  TOJYOJ, [JIMIEPUH,  STUICHTIIUKOJI, denom, dopmanbaerun,
aleTanbJeTu, aleToH, MypaBbHHAs KHCJIOTAa, YKCYCHas KHCIOTa, CTEApUHOBAs, OJICHHOBAS,
MAIBMUTHHOBAS! KUCIIOTHI, TJIMIWH, aJJaHWH, MaJlbT03a, (PYKTO3a, aHWINH, TUBUHIII, H30IPEH,
XJIOPOTIPEH, CTUPOJI U IPYTHUE);

- c(OPMHUPOBAHHOCTH YMEHUS OIIPEIEIISATH BUJ XUMUIECKOH CBS3M B OPraHUIECKUX COSAMHEHUX
(KoBaJIeHTHAs! M HOHHAS CBSI3b, G- U M-CBSI3b, BOJIOPOIHAS CBSI3b);

- chopMHUPOBAHHOCTH YMEHUS IPUMEHSTH ITOJIOKEHHSI TEOPHH CTPOSHHS OPTaHUIECKUX BEIIECTB
A.M. bytnepoBa 1j1st 00BbsSICHEHUsI 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHUS;

- ¢(hOopMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTAB, CTPOEHUE, GU3NIECKAE H XUMUIECKHE
CBOWCTBA THIWYHBIX NPEACTABUTENICH pPa3IMYHBIX KJIACCOB OPTaHMYECKHX BEIIECTB: AJIKAHOB,
[IUKJIOATKAHOB, AJIKCHOB, aJKaJWEHOB, AJIKWHOB, apPOMAaTHYECKHUX YIJIEBOJOPOJIOB, CIUPTOB,
QIIBJICTU/IOB, KETOHOB, KAapOOHOBBIX KHCIOT, TPOCTBIX W CIIOXKHBIX AS(PHUPOB, KHUPOB,
HUTPOCOEINHEHUI M AMUHOB, aMUHOKHUCIIOT, OETIKOB, YIIIEBOJOB (MOHO-, TU- U TIOJIUCAXapHIOB),
WILTIOCTPUPOBATH TEHETUIECKYIO CBSI3b MEKIY HUMHU ypaBHEHUSMHU COOTBETCTBYIOIIMX
XUMHYECKAX PEAKIHH C WCIO0Ih30BaHUEM CTPYKTYPHBIX (hOPMYIT,

- cOpPMUPOBAHHOCTh YMEHHS MOATBEPK/IaTh HA KOHKPETHBIX MMPUMEpaxX XapakTep 3aBUCUMOCTH
peaKuOHHON CIIOCOOHOCTH OPTraHUUYECKUX COETUHEHHUM OT KPaTHOCTH U TUIIA KOBAJICHTHOH CBS3H
(0- ¥ m-CBSI3M), B3aMMHOT'O BJIMSHUS aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIax;

- cOpMHUPOBAHHOCTh YMEHHUSI XapaKTE€pPU30BaTh UCTOYHHUKHU YTJIEBOJAOPOTHOTO CHIpbs (HE(TH,
MPUPOJIHBIN Ta3, YroJib), CIocoObl €ro nepepaboTKU U MPAKTHUYECKOE MPUMEHEHUE MPOIYKTOB
nepepaboTKH;

- chopMHPOBAHHOCTH BJIa/ICHUSI CUCTEMO 3HAHHM O €CTECTBEHHO-HAYYHBIX METOAaX MO3HAHUS —
HaOJI0ICHUH, U3MEPEHUHU, MOJICTTMPOBAHUH, SKCIIEPUMEHTE (PEaJTbHOM U MBICIICHHOM) U YMEHHUS
MIPUMEHSTH STH 3HAHUS;

- ¢()OpMUPOBAHHOCTh YMEHHUS MPUMEHATH OCHOBHBIEC ONEPALIUY MBICIUTEIBHON EATEIHHOCTH —
aHaJIU3 W CHUHTE3, CpaBHEHHE, O0000IlIeHHe, CHUCTEMaTH3alUIO, BbBISBICHUE MPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€d — JIJIsl U3yYEHUSI CBOMCTB BEUIECTB M XMMHUECKUX PEaKLUii;

- chopMHpPOBAaHHOCTH YMEHHII: BBIABIATH B3aMMOCBS3b XMMHUECKUX 3HAHUHI C MOHATHUSMHU U
MPEJICTABICHUSIMU  JIPYTMX €CTECTBEHHO-HAYYHBIX IMpeIMeTOB s 0ojiee OCO3HAHHOTO
MOHUMAHHUS CYIHOCTH MaTepUajIbHOTO €AMHCTBA MUPA, HCIOJIb30BaTh CUCTEMHBIC 3HAHUS TI0
OpPraHUYECKON XUMUU 7151 OOBSICHEHHUSI U TIPOTHO3UPOBAHMUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-
HAYYHYIO IPUPOY;

- ¢(hopMHPOBAaHHOCTh YMEHHII: MPOBOIUTH PACUETHI IO XUMHUUYECKUM (POpMYyTaM U ypaBHEHUSIM
XUMHUYECKUX peaklUuid C UCHOIb30BaHUEM (U3MYECKHX BeIMYMH (Macca, 0O0BEM Ta30B,
KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIINX BEUIECTBA C KOJIMYECTBEHHON CTOPOHBI: PACUETHI T10
HAXO0XJICHUIO XUMUYECKOW (POPMYIBI BEIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKHX
AIIEMEHTOB, MMPOAYKTaM CTOPaHUS, TUIOTHOCTH Ta3000pa3HbIX BEIIECTB;

- chOpPMHUPOBAHHOCTh YMEHUI: NMPOTHO3UPOBATH, AHAIM3UPOBATH U OIICHUBATh C TO3HIIHIA
9KOJIOTUYECKON O0€30MacHOCTH MOCHEACTBUS OBITOBOM M MPOM3BOJICTBEHHOM JEATENBHOCTH
YeloBeKa, CBSI3aHHOW C TMepepadOTKON BEIIeCTB, HCIOJIb30BAaTh TMOJNyYCHHBIC 3HAHUS IS
MIPUHSATHS TPAMOTHBIX PEIICHHUN MPOOJIeM B CUTYAIUSX, CBSI3aHHBIX C XHMHUEH;

- copMHpPOBAaHHOCTH, YMEHHUI: CaMOCTOATENIBHO IUIAHUPOBATH M TMPOBOJUTH XUMHUYECKHIA
AKCIEPUMEHT (TIOyYCHHE U U3yYeHHE CBOMCTB OPraHMYECKUX BEIIEeCTB, KAYECTBEHHBIC PEAKIINH
YTJIEBOJOPOOB PA3IMUHBIX KJIACCOB U KUCIOPOJICOIEPKAIINUX OPIraHNYECKUX BEIIECTB, peIlIeHUE
AKCMEPUMEHTAIBHBIX 33124 TI0 PACIIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOII0ACHUEM TIPABUIT
0e30macHOro oOpaleHust C BellecTBaMH U JabopaTOpHBIM 00opyaoBaHHEM, (HOPMYIHPOBAThH
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[eNIb  UCCIENOBAHMSA, TMPEICTABIATH B PAa3NU4HON (opme pe3ynbTaThl IKCIIEPUMEHTA,
aHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

- c(OPMHUPOBAHHOCTh YMEHUI: COOJIIOATh MPABUIIA SKOJIOTHUECKH 1EJIECO00Pa3HOTO MOBEICHUS
B OBITY © TPYIOBOH JEATENPHOCTH B IEISAX COXPAHEHHS CBOETO 3/I0POBbs, OKpPY)KaloIIen
MPUPOJHON cpeAbl U JOCTHXKEHHUsS €€ yCTOMYMBOIO pAa3BUTHS;  OCO3HAaBATh OIACHOCTH
TOKCHUYECKOTO JIEMCTBHSI HA KUBBIE OPraHU3MbI ONPEACTIEHHBIX OPTraHUYECKUX BEIIECTB, IOHUMAs
cmblca nokaszatens [1/1K; ananu3upoBaTh  11€71€CO00pa3HOCT,  IPUMEHEHUS OPraHuYecKuX
BEILIECTB B POMBIIIEHHOCTU U B OBITY C TOUKH 3PEHUS COOTHOLLEHUS PUCK-TIOJIb3A;

- chOPMHUPOBAHHOCTh YMEHHI: OCYIIECTBISTH IIEJICHANPABICHHBIA TIOHCK XUMUYECCKOM
uHbOpMAIMK B PA3IMYHBIX MCTOYHWKAX (HaydHas W y4eOHO-HAay4yHasi JIMTepaTypa, CpelcTBa
MaccoBo uHpopmanmu, VHTepHET W Apyrue), KpUTHUECKU aHAIUBUPOBAMb XUMHYECKYIO
uH(popmalnio, nepepabamuléams €€ U UCNOIb306amb B COOTBETCTBUHU C MOCTaBICHHOHN yueOHOM
3a/1a4uen.

11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHHS Kypca «OOmas W HeopraHWYecKas XUMHS

OTpaXaroT:

- chOpPMHUPOBAHHOCTH TIpeCTaBICHUM: 0 MaTepuaIbHOM €IMHCTBE
MHpa, 3aKOHOMEPHOCTSX W MO3HABAEMOCTH SIBICHUN MPHUPOJIbI, O MECTE W 3HAYCHHH XUMHH B
CHUCTEME €CTECTBEHHBIX HAayK W €€ poyin B 00ECIEYeHHWH YCTOMYMBOTO PA3BUTHS, B PEIICHUU
poOJIeM PKOJIOTHYECKOH, SHEPTETHUECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEIAMIIMHBI,
CO3JaHUM HOBBIX MAaTEpHUaJIOB, HOBBIX HCTOYHUKOB PHEPTUM, B OOECIEUEHUHU PALUOHAIHLHOTO
MIPUPOIOIOIIL30BaHNUS, B (POPMUPOBAHUN MUPOBO33pEHUS U O0IIEH KyJIbTyphl UEIOBEKa, a TAKKE
9KOJIOTMYECKH 00OCHOBAHHOTO OTHOUIEHMSI K CBOEMY 3JI0POBbIO U MPHUPOJHON cpelie; BiIaJeHHe
CUCTEMOM XMMHUYECKHNX 3HAHNUW, KOTOPask BKJIIOYAET: OCHOBOIOJIArarolye MOHITHS — XUMAYECKUN
JJIEMEHT, aToOM, SIIPO aToMa, HM30TOIbI, JJIEKTPOHHAs 00oJ0oYka aroma, S-, P-, d-aToMHbIE
opOuTaau, OCHOBHOE M BO30Y)KIEHHOE COCTOSHUSI aTOMa, THOPUIM3AIUS aTOMHBIX OpOHTAICH,
HOH, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIICHUS, XAMUYECKas CBSI3b
(KoBasieHTHAas, HIOHHAs, METa/NInYecKasi, BOJOPOIHAs ), KpUCTAIIINYECKAs PelIéTKa, XUMHUecKas
peakuusi, pacTBOP, IEKTPOIUTHI, HEIJIEKTPOJIMTHI, FIEKTPOJIUTUYECKAS JUCCOLMALIUS, CTEIIECHb
JMICCOLIMAIIMU, BOJOPOJHBIM MOKa3aTelb, OKHCIUTENb, BOCCTAHOBUTENb, TEIUIOBOU 3(deKT
XUMUYECKON PEaKIUU, CKOPOCTh XMMHYECKOW PEaKUUU, XHUMHYECKOE PAaBHOBECHUE; TECOPUHM U
3aKOHBI (TEOPHS AJICKTPOJUTUUYECKON TUCCOIMAIu, epruoanyeckuii 3akon J[.M. MeHneneena,
3aKOH COXPAaHEHUs MacChl BEIIECTB, 3aKOH COXPAaHEHUS W NPEBPALLCHUS] SHEPTUM IpHU
XMUMHUYECKUX DPEAKIHIX, 3aKOH TOCTOSHCTBA COCTaBa BEIECTB, 3aKOH JIEHCTBYIOLIUX Macc),
3aKOHOMEPHOCTHU, CHMBOJIMYECKHM A3bIK XUMUU, MUPOBO33PEHUECKHE 3HAHMS, JICKAILUE B OCHOBE
MMOHUMAaHUSI TPUUUHHOCTU U CUCTEMHOCTH XUMHYECKUX SIBJICHUIN; COBPEMEHHbIE MPEACTaBICHUS
O CTPOCHHMM BEIllECTBA HAa aTOMHOM, MOHHO-MOJEKYJISPHOM U HaJMOJEKYJISPHOM YPOBHSX;
MPEACTABICHUS O MEXaHU3MaX XMMHUYECKUX PEaKLHil, TePMOAMHAMUYECKUX U KUHETUYECKHX
3aKOHOMEPHOCTAX HMX MPOTEKaHHsA, O XUMHUYECKOM pPaBHOBECHUH, PACTBOPAX M JHUCIEPCHBIX
cucreMmax; (HakTOJOTHYECKHE CBEACHHUS O CBOWCTBAX, COCTaBe, MOIYYEHHH U O€30MacHOM
WCIOJIb30BAHNU BOKHEHUIIIUX HEOPTaHMUECKUX BEIIECTB B OBITY U MPAKTHYECKOU AESITeTbHOCTU
4enoBeKa, OOIMIMX HAyYHBIX MPUHITUIAX XUMUYECKOTO IPOM3BOICTBA,
- ¢(OpMUPOBAHHOCTh YMEHUM . BBIABIISATH XapaKTepHbIe MPU3HAKYU TIOHATUH, YCMAHABIU8AMb UX
B3aUMOCBSI3b, UCHOIb306aMb COOTBETCTBYIOIME TOHATHS IPU ONHUCAHMM HEOPraHMYECKUX
BEILIECTB U UX NIPEBPAILCHUI;
- ¢(hOPMHUPOBAHHOCTH YMEHHUS UCIIOJIB30BATh XUMUUECKYIO CHMBOJIUKY ISl COCTAaBJICHUS (POPMYIT
BEIIECTB U YpaBHEHHH XMMHUYECKUX peakuui, cucremaTnueckyro HomeHknarypy (IUPAC) u
TPUBUAIIbHBIE HA3BAHUS OTJEIbHBIX BEILIECTB;
- copMHPOBAHHOCTH, YMEHHUS ONPEIENIATh BaJCHTHOCTh M CTEMCHb OKUCICHHUS XUMHYECKHUX
3JIEMEHTOB B COCAMHEHUSX, BHJI XMMHUYECKOM CBSA3M (KOBAJICHTHAs, MOHHAs, METaJUIMYEcKas,
BOJIOPOJIHAS ), TUIT KPUCTAJUTMYECKOMN pelIETKH KOHKPETHOTO BEIIECTBA;
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- c(OPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTh CBOMCTB BEIIECTB OT BUJa XMMHUYECKON
CBSI3W M TUNA KPUCTATUYECKON PEeméTKH, OOMEHHBI ¥ JOHOPHO-aKLIENTOPHBIH MEXaHU3MBI
00pa30BaHUs KOBAJICHTHOU CBSI3H;
- ¢(hOpMUPOBAHHOCTb YMEHHI: KIaCCU(PHUIIMPOBATH: HEOPraHWYECKHUE BEIIECTBA M0 UX COCTAaBY,
XMMHMUYECKUE PEAKIUMU IO Pa3IMYHbIM IpU3HAKaM (YUCILy M COCTaBy pearupyrolliux BEIIEeCTB,
TeIIoBOMYy 3 (EeKTy peakuuu, M3MEHEHUIO CTETEHEH OKWCIIEHHUS DJEMEHTOB, O0OpaTUMOCTH,
y4acTUIO KaTalu3aTopa U JIpYTHue); CaMOCTOSTEIbHO 6bl0upamb OCHOBAHUSA U KPUTEPUU JUIS
KJIacCU(UKAIIMH M3Y9aeMBbIX BEIIECTB U XUMUYECKUX PEAKIIHIA;
- ¢(hopMHPOBAHHOCTH YMEHHSI PACKPBIBATh CMBICII TIeproandeckoro 3akona [[.1. Menneneesa u
JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOUTYI0, OOBSICHUTENbHYIO U IPOTHOCTUYECKYIO (DYHKIUY;
- cOpMHUPOBAHHOCTH YMEHHUM: XapaKTepu3OBaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB U HMOHOB
XMUMHMUYECKHUX DJIEMEHTOB IepBOro—uerBéproro mnepuogos Ilepumonmueckoit cucremsr [I.U.
MenneneeBa, UCIONb3ysd MOHATHS «IHEPIE€TUUYECKUE YPOBHM», «IHEPIETUUYECKUE T1OTyPOBHUY,
«S-, p-, d-aToMHBIE OPOUTAIIY», KOCHOBHOE M BO30YXIEHHOE YHEPTETUICCKUE COCTOSHHSI aTOMa);
OOBSACHATH 3aKOHOMEPHOCTU U3MEHEHUsI CBOMCTB XUMHUUYECKUX IEMEHTOB U UX COEIMHEHUH 10
nepuoaam u rpynmnaMm Ilepuoanueckont cucremsl .M. MenneneeBa, BAJICHTHBIE BO3MOKHOCTH
aTOMOB 2JIEMEHTOB Ha OCHOBE CTPOEHHS MX 3JIEKTPOHHBIX 000JI0YEK;
- c¢(hOpMHUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA
BEIIECTB PA3IMYHBIX KJIACCOB, nOOMEepI#cOams CYIIECTBOBAHUE T'€HETHYECKOM CBSI3U MEXKIY
HEOPraHMYECKUMH BEIIECTBAMU C IOMOUIbI0 YpPaBHEHHUH COOTBETCTBYIOLIUX XHMHUYECKUX
peaKkmii;
- cOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYLTHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPEACTBOM COCTABJICHHUS DJECKTPOHHOTO OajlaHca ATHX PEaKIUi; peaKIuii HOHHOTO
oOMeHa MyTéM COCTaBJIEHUS HX IMOJHBIX M COKpAIIEHHBIX HOHHBIX YPaBHEHMI; peaKIHii
TUAPOJIN3A; peakiuil KoMmIulekcooOpa3oBaHHUs (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB IIMHKA H
ATIOMUHHS);
- ¢(OpMUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX PEAKIHM C
Y4ETOM HX DHEPreTUYECKUX XapaKTEPUCTUK, XapaAKTEp H3MEHEHUs CKOPOCTH XHMHYECKOU
peaKuu B 3aBUCUMOCTH OT Pa3IMYHbIX (PAKTOPOB, a TAKXKE XapaKTep CMEIICHUS XUMHUYECKOTO
paBHOBECHS 101 BIIMSHUEM BHEIIHUX Bo3aencTBui (mpuHiui Jle [larense);
- c(hopMHPOBAaHHOCTh YMEHHS XapaKTepU30BaThb XUMUYECKHE PEaKIUH, JEeKalue B OCHOBE
MPOMBIIIJIEHHOTO TOJMYyYEHUs] CEPHOM KUCIOThI, aMMHakKa, OOlIMe HaydyHble MPUHIUIIBI
XMUMHYECKUX TMPOU3BOJICTB; I€IeCO00pa3HOCTh MPUMEHEHUS HEOPraHMYeCKUX BEIIEeCTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOYKHU 3PEHUSI COOTHOILIEHUS PUCK-TIOJb3a;
- ¢(hopMHPOBAHHOCTh BIJIAJICHHUS] CUCTEMOW 3HAHUN O METOJaX HAyYHOTO IMO3HAHUS SBJICHUU
MIPUPO/IbI — HAOIOICHNE, U3MEPEHHE, MOJICTMPOBAHNE, SKCTIEPUMEHT (peasIbHbII U MBICJICHHBIN),
WCIOJb3YEMbIX B  €CTECTBEHHBIX HAayKaX, YMEHHMS MPUMEHATb 53TU 3HAHUSA I[pU
AKCIEPUMEHTAJIbHOM UCCIIEIOBAaHUM BEHIECTB M Uil OOBSCHEHHS XHUMHUYECKUX SBIICHUH,
MMEIOIINX MECTO B IIPUPOJIE, IPAKTUYECKOH IEATEIbHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HMU;
- c(popMHPOBAHHOCTh YMEHHS BBISABIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MOHATHSAMU U
NPEICTaBICHUSAMU JPYIMX €CTECTBEHHO-HAy4YHBIX NPEAMETOB Juid 0Oojiee OCO3HAHHOTO
IIOHMMAaHMs MaTEPUAJIBHOTO €IMHCTBA MUPA;
- ¢(hOpMHUPOBAHHOCTh YMEHHUS HMPOBOJUTH PAcU€Thl: C UCHOJIb30BAHHWEM IOHATHH «MaccoBas
JI0J1s1 BEILIECTBA B PACTBOPE» U «MOJISIpHAs KOHIIEHTPALMs»; MacChl BellecTBa UM 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce MM 00BEMY OJJHOTO M3 YyYaCTBYIOIIMX B PEAKIIMU
BEIIECTB; TEIJIOBOTO 3((exTa peakuu; 3HaUeHHs BOJAOPOJAHOTO MMOKa3aTeNsl paCTBOPOB KUCIOT
U 1IeNoYeil ¢ M3BECTHOM CTENeHbI0 JUCCOIMAalluK; Macchl (00bEMa, KOJTUYECTBA BEIECTBA)
IIPOJIyKTa PEAKIINH, ECIIM OJJHO U3 NCXOJHBIX BELECTB JJAHO B BUJIE PAcTBOPA C ONPEACIEHHON
MaccoBOi1 10J1ell paCTBOPEHHOTO BEILIECTBA MJIM JJAHO B M30BITKE (MMEET IPUMECH ); TOJTH BBIX01a
MPOJYKTa peakiiu; 0ObEMHBIX OTHOLICHHU T'a30B;
- ¢(hOpMUPOBAHHOCTh YMEHHUII: CaMOCTOSITENBHO IIJIAHUPOBATH M TPOBOJIUTH XUMHUYECKUN
HKCTIIEPUMEHT (TIPOBEJICHNE PEaKIii HOHHOTO 0OMEHa, MOATBEPHKACHUE KaYeCTBEHHOTO COCTaBa

19



HEOPraHUYECKUX BEILECTB, ONPEIEICHHUE CPEJIbl PACTBOPOB BELECTB C MOMOLIBIO0 HHAUKATOPOB,
W3yYeHHE BJIMSIHUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIMH, pelIeHHe
HKCIIEPUMEHTAIBHBIX 337a4 M0 TeMaMm «Metaius» u «HemeTamnb») ¢ coOIoieHueM paBuil
0e301MacHOro O0paIleHusl C BEIECTBAMU U JTAOOpaTOPHBIM 000pyAOBaHUEM, (HOPMYITHPOBATH
LeNb HWCCIENOBAaHUs, npedcmasisams B Pa3IudHOW (opMme pe3yabTaThl JKCIIEPHUMEHTA,
aHanU3Uposams 1 OLICHUBATh UX JIOCTOBEPHOCTH;

- chopMHpPOBAaHHOCTH YMEHHI: COONOIATh MPaBWIA IOJIE30BAHUS XUMHUYECKOW IMOCYIOW U
nabopaTOpHBIM 000pyJJOBaHNEM, OOPAIICHHUs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSIMU
[0 BBINOJHEHUIO Ja0OPATOPHBIX XUMHUYECKHX OIBITOB, S3KOJOIMYECKH IIeJIeCO00pa3HOro
MOBENICHUsI B OBITY W TPYAOBOH MAEATEIBHOCTH B ILEISIX COXPAHEHHUS CBOETO 3/I0pPOBbS,
OKpY)Kalolllel HPUPOJHON cpeabl M JOCTHKEHHUS €€ YCTOMUMBOIO DPAa3BUTHS, 0CO3HABAMDb
OMACHOCTh TOKCHYECKOIO JIEHCTBUS HA YKUBBIE€ OPraHU3Mbl ONPENENIEHHBIX HEOPraHMYEeCKUX
BEIIECTB, MOHUMas cMbIci okazarens [TJIK;

- c(hopMHUPOBAaHHOCTH YMEHHI: OCYIIECTBIISITH IIE€JICHANIPABICHHBIM TMOUCK XUMHYECKOM
nH(popMaly B Pa3IMYHBIX WCTOYHUKAX (HayyHas M yueOHO-HaydHas JMTepaTypa, CpelCTBa
MaccoBoil mHpopmanuu, MHTEpHET M [pyrue), KPpUTHUECKH aHAIM3UPOBATH XUMHUYECKYIO
nHpopMaIuio, nepepadaTeiBaTh €€ M UCIOJIb30BaTh B COOTBETCTBHH C TIOCTABJICHHOW y4eOHOU
3a7a4en.

INo HanmenoBanue pa3genoB 1 KomugectBo — [KonmmuecTBo KonnuectBo Komuuecto DNeKTPOHHBIE
paszena |rem HacoB KOHTPOJNIBHBIX  [paKTHYeCKuX  [1abopaTtopHbix | (mudpoBbie)
TEMBI pabor paGor padot o0pa3oBatesbHbIC
pecypchl
10 xnacc
1 Teopernueckue 18 2 0 1
OCHOBBI
OpraHUYECKON XUMHUHU
2 YreBoaopoisl 44 2 1 4
3 Kucnoponconepxkamme | 50 4 2 4
OpraHuYeCKUe
COCTMHCHUS
4 AzoTtcoaepxaiiue 15 1 2 0
OpraHUYeCKHe
COCTMHCHUS
5 Bricokomonekynsapusie | 9 2 1 0
COCTMHCHUS
Hroro: 136 11 6
11 xnacc
1 Teopernueckue 63 4 3 2
OCHOBBI XUMUU
2 Heopranunueckas xumus | 62 4 5 4
3 XUMUS U )KU3Hb 11 2 0 0
Hroro: 136 10 8 6
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3. Pagenxuit A.M. Xumwus: aumakrndeckuit marepuan: 10—11  win. / A.M. Pagenxuit. — M.:
[Ipocsemenue.

4. Papeuxuit A.M. Xumusi: aunakrudeckuit matepuan: 10-11 i / AM. Papmenkwit. — M.:
[Ipocsemenue.

5. B.H. [opoubkun, A.I'. bepexnas, T. B. CamxeeBa, B. A. ®eppaneBa. Xumus. EI'3-2023.
Temarnueckuii Tpenunr. Bee tunel 3agannii. — Poctos u//l: Jlernon, 2022

6. B.H. [lopoubkun, A.I'. bepexnas, T. B. Caxuea, B. A. ®epanesa. Xumus. [Tloaroroska k EI'3-
2024. 30 TpeHnpoBOYHBIX BapuaHTOB 1o aemoBepcuu 2024 — Pocto v//1: Jlernon, 2023.

7. Kucenepa E.B., DkcnepuMeHTaIbHas XUMHS B CUCTEME ITPOOIEMHO-Pa3BUBAIOIIEr0 00yYeHHs. 8-

11 xnaccel. MHCTPYKTHBHBIE KAPTHI MPAKTHYECKUX padboT 1 onbIToB. PI'OC

NudopmanronHo-00pazoBaTenbHbIE PECYPChI
https://fipi.ru/

21


https://my-shop.ru/shop/product/1963907.html
https://my-shop.ru/shop/product/1963907.html
https://fipi.ru/

	СОДЕРЖАНИЕ ОБУЧЕНИЯ
	10 КЛАСС
	Теоретические основы органической химии
	Экспериментальные методы изучения веществ и их превращений
	Углеводороды
	Экспериментальные методы изучения веществ и их превращений (1)
	Кислородсодержащие органические соединения
	Экспериментальные методы изучения веществ и их превращений (2)
	Азотсодержащие органические соединения
	Экспериментальные методы изучения веществ и их превращений (3)
	Высокомолекулярные соединения
	Экспериментальные методы изучения веществ и их превращений (4)
	Расчётные задачи
	Межпредметные связи
	11 КЛАСС
	Теоретические основы химии
	Экспериментальные методы изучения веществ и их превращений (5)
	Неорганическая химия
	Экспериментальные методы изучения веществ и их превращений (6)
	Химия и жизнь
	Расчётные задачи (1)
	Межпредметные связи (1)
	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ ПО ХИМИИ НА УРОВНЕ СРЕДНЕГО ОБЩЕГО ОБРАЗОВАНИЯ
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	10 КЛАСС (1)
	11 КЛАСС (1)

		2023-09-06T12:47:41+0500
	Капитонов Сергей Владимирович




