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HOACHUTEJBHAS 3AIIUCKA

PaGouast mporpamMmmMa 1o XMMHUHU Ha YPOBHE CpeaHETo oOmiero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoii denepanumy, TpedOBaHUN K pe3ybTaTaM OCBOCHUS
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeITHETro oO1ero
oopazoBanusi(POIl COO), npencraBieHHbIX B DepepalbHOM TOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, ¢ yu€rom Konnenmuu mpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNbHBIX Opranusanusx Poccuiickoit
denepauuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHbIE MPOrPAMMBI, H
OCHOBHBIX TNOJNOXKeHHH «CTparermm pa3sBUTHS BoOcHUTaHuA B Poccuiickon
@epnepanuu Ha nepuon 1o 2025 roma» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YINIYOJIEHHOTO H3Y4YEHUS 3aHUMAET Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpaszoBanusi ywammxcs 10-11 kimaccos.
N3yuenne mnpeaMera, peanuzyeMoe B yCIOBUAX AU (EpEeHIIMPOBAHHOTO,
npoduibHOrO 00y4YeHHs, MpU3BAaHO oOOecmeunuTh o0Ie00pa3oBaTEeNbHYI0 |
OOIIIEKYJIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIbI, HEOOXOJUMYIO JIJIsi
aJanTaiyy uX K OBICTPO MEHSIOIMIUMCS YCIOBUSM KU3HU B COIMYME, a TAKXKE IS
MPOJIOJDKEHUs OOy4YeHHUsS B OpraHu3alusix mnpodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpaMme 1o XWMHM Ha3Hay€HUE MpeaMera «XUMUsS» MOJIydaeT
NoApOOHYI0O  WHTEpIpPETallMi0 B  COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBJICHHOCTH IIeJeH, coaep KaHus,
pe3ybTaToB OOyYeHUS] M TPeOOBAaHUW K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETEILCTBOM TOMY SIBJSIIOTCSL CJICAYIOIIME BBIMOJHSIEMBIE MPOrpaMMON MO
XUMUHU QYHKIIAH:

e uH(DOPMAIMOHHO-METOANYECKAs, peanu3alus KOTOpOol oOecreunBacT

MOJYYCHHUEC IIPCACTABIICHUA O MLCIAX, COACPKAHUU, 06H.[Cﬁ CTpaTrcrun



oOy4eHwsI, BOCITUTAHUS U PA3BUTHS 00YJAIONTUXCS CPEICTBAMH IIPEIMETA,
M3y9aeMOT0 B paMKax KOHKPETHOTO TPOMUIIS;

® OpraHU3aIMOHHO-TIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
OTpeJieNieHHe: MPUHILIMIIOB CTPYKTYpUPOBAHUS W TOCIIEN0BATEIbHOCTU
U3y4YeHHUs] Y4eOHOTO MaTepualia, KOJWYECTBEHHBIX M KA4eCTBEHHBIX €0
XapaKTEPUCTUK; TOJIXO0JI0B K (OPMHUPOBAHUIO COJECPKATEIHLHON OCHOBBI
KOHTPOJII U OIEHKH O00Opa30BaTeIbHBIX TOCTIKCHHH OOydYarolMXCcs B
paMKax HWTOTOBOM aTTecTalud B (QopMe EIWHOTO TOCYIapCTBEHHOTO
HK3aMeHa M0 XUMHUHU.

[Iporpamma ajist yriryOJa€HHOTO U3yYECHUSI XUMUU:

® YCTaHABJIMBAET WHBAPUAHTHOE MPEIAMETHOE COAEpKaHue, 00s3aTeIbHOe
JUISL W3Y4YEHUsT B paMKaxX OTACJIbHBIX MpoPuiei, mnpeaycMaTpuBacT
pacripefieieHue W CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e naéT MpUMEpPHOE paclpe/eieHHe Y4eOHOro BpPEMEHHU, PEKOMEHIYeMOTO
JUTSI I3YYCHUSI OTACTBHBIX TEM;

® [IpeasiaracT MPUMEPHYIO TIOCIEJOBATEIBHOCTh HU3YYEHUS Y4eOHOTro
MaTepuaia ¢ y4€TOM JIOTUKH TOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX H
MEXIPEAMETHBIX CBA3EH;

e AT METOIUYECKYIO MHTEPIPETALUIO 1IeJIel U 3a7a4 U3yueHus mpeaMeTa
Ha yrayOoJa€HHOM ypOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IJIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUSI OCHOBHOM 00pa30BaTeIbHOM
MIpOTrpaMMBbl CpeIHero o01ero o0pa3oBaHUs (IMYHOCTHBIX,
METaIpeAMETHBIX, TPEAMETHBIX), a TakKkKe ¢ YYETOM OCHOBHBIX BHIOB
yueOHO-TT03HABATENbHBIX ~ ACMCTBHI  0Oydaromerocs IO OCBOCHHUIO
COJIepKaHMs TIPEeAMETA.

[To BceM Ha3BaHHBIM TO3UIMSAM B MPOrpPaMME MO XHMHH IPEAYCMOTPEHA

MPEEMCTBEHHOCTh € OOy4YeHHEM XWUMHUU Ha YPOBHE OCHOBHOTO OOIIETO



oOpazoBaHus. 3a TpelaeidaMH YCTAaHOBJIEHHOW MPOTpaMMON MO  XUMUU
00s13aTenbHON (MHBApUAHTHOM) COCTAaBISIONICH collep)kaHusl yueOHOro mpeaMeTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUATUBHOW COCTaBJISIOLIEH,
KOTOpasi JI0JKHA OMpPEACIsAThCS B COOTBETCTBUM C HANpPaBJICHUEM KOHKPETHOTO
npoduss 00yueHus.

B cooTtBeTcTBMM ¢ KOHUENTyaldbHbIMU ToJoXeHussMu PI'OC COO o
Ha3HAYCHUH TPEeIMETOB 0a30BOro M yriayOJEHHOTO YpOBHEW B cHUCTEME
nuddepeHIupoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero ooOiiero oOpa3oBaHUs
XUMHUS Ha YpPOBHE YIIyOJEHHOTO W3YYCHHS HAMNpaBICH Ha pPeau3aIuio
MPEEMCTBEHHOCTH €  MOCIEAYIONIMM  OTaloM  MOJY4YeHUS  XUMHUUYECKOTO
oOpa3oBaHUsI B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JUCIUIUIMH B By3aX U OPTaHU3ALMSAX CPEIHETO MPOo(EeCCHOHATHLHOTO
oOpa3zoBanus. B 9Toll CBs3M u3yueHHE TMpeaMeTa «XHUMHsD OPUEHTHUPOBAHO
NPEUMYIIIECTBEHHO HA  paclIMpeHue W  yriayOJeHue TEOpeTUYECKOW U
MPaKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIINX ONPENEAEHHBI MPopuib
OoOy4eHHMsI, B TOM YHUCJIE C EPCIIEKTUBOM MOCIEIYIONIETO MOJIYISHHUS] XUMHUUECKOTO
oOpa3zoBaHus B opraHuzaiusix npodeccuoHaibHOro oopazoBanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk miuaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa30BaTEIBFHOM MPOTPpaMMBbI CpeaHEro oO0Iero oOpa3oBaHHS
U3yYeHHE TMpeaMera «XuMHs» OpPHUEHTUPOBAHO TaKXe Ha pelieHue 3ajad
BOCITUTAHUSI U COIMAJILHOTO Pa3BUTHUsI 00ydaromuxcs, Ha GOpMHUPOBAHUE y HUX
OOIIIEUHTEIUICKTYAJIbHBIX YMEHUH, YMEHHUM paldoHaIu3aluu y4eOHOTO TpyJa U
O00O0OIIEHHBIX  CMOCOOOB  JIESITEIBHOCTH, WMEIOMINX  MEKIUCIUIIIIMHAPHBIN,
HAANPEIMETHBIN XapaKTep.

CocraBnsitomiuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4YeHHUs
ABJITIOTCSL  YIUIyOJNI€HHBIE Kypchl — «Opranuwdeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHnu MoIX0/I0B K OTOOPY U CTPYKTYPHOM

OpraHW3alld COJEpPkKaHUA JTHX KypCOB B MPOrpaMMe IO XUMHUU 32 OCHOBY



npunatel nosoxkeHuss ®I'OC COO o paznuumsx 06a30BOro M yriayOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy coaepxaHusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOpPraHWYEeCKass XUMHUS» COCTaBISET COBOKYIHOCTb MPEAMETHBIX 3HAHUU U
YMEHUM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3YYEHHS IpeAMeTa. JTa CUCTEeMa
3HAHUM TMOJy4yaeT OompeneiIEHHOE TEOPETHUECKOe OTOJHEHUE, MO03BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OONbIIMNA 00BEM  (HAKTOIOTHYECKOTO
Marepuana. Tak, Ha yriayOJEHHOM YpOBHE H3y4eHHs MpeaMera olecreueHa
BO3MOYKHOCTh 3HAQUMTEJIBHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX HMX COCJMHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
IPEJCTaBICHUNA O CTPOCHUM BEIIECTBA, XMMHUYECKOM CBA3M M 3aKOHOMEPHOCTSIX
MPOTEKAHUS PEAKIIHA, PACCMATPUBAEMBIX C TOUKH 3PEHHUS XUMHUECKON KUHETHKHU
U TepMmoAauHamuku. M3ydenue nepuogumueckoro 3akoHa u Ilepuognueckoi
CUCTEMbl  XHMHUYECKUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX IPEICTABICHUSAX O CTPOEHUU aToMa. XMMUYECKAsl CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3PEHHs] MEXaHU3MOB €€ oOpazoBanus. N3yuenue
TUIIOB  peakuud  JomojHseTcss  (opMHpoOBaHMEM  MpeACTaBICHUM 00
IEKTPOXUMHUYECKUX ITPOLECCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILECTB.
B kypce opraHmyeckoidl XMMHUU MNPU PACCMOTPEHUHM PEAKLIMOHHON CIIOCOOHOCTH
COCIMHEHUMN ynemnseTcs 0co00e BHUMaHUE BOMpocaM 00 3JIEKTPOHHBIX ddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIMil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpPEeIEHHOTO poduiis (IJ1aBHBIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K oOIel cucreme
IpEeIMETHBIX 3HAHHI) OKa3bIBAIOT BIMSIHUE CMEXHbIE peaMmeTsl. Tak, Hampumep,
B COJICpKaHUM TPEAMETa JIJIsi KJIACCOB XUMHUKO-(pu3udeckoro nmpodusis O60bInoe
3HaueHUe OyIyT MMETh 3JIEMEHThl y4eOHOTro maTepuana nmo oomei xumuu. Ilpu

HN3Y4YCHUN TIpCAMETAa B AAHHOM CJIY4dC aKICHT 6YI[GT CaAcIaH Ha O6IlIHOCTB



METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHI B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIpHAsE Teopusi (MOJEKYJsIpHas Teopusi B (U3HUKE), 3aKOHBI COXpAHEHUS
Maccbl M DHEPIHM, 3aKOHbl TEPMOJAMNHAMUKH, 3JIEKTPOJIN3A, MPEACTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKaHUM IIpeAMETa Ui KIACCOB XUMHKO-
Ouonornyeckoro nmpoduiist OONbIINNA yAETbHBIA Bec OyleT UMETh OpraHuyecKas
xumus. B »TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTH it Oosee
OOCTOSITEILHOTO ~ PACCMOTPEHMS] XMMHUYECKOW  OpraHu3ali  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOIST, K NPUMEPY, TaKHE
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JHUOUABL, OCJIKH, YII€BOAbl, HYKJIECHHOBBIE
KUCJIOTBI U Apyrue. Ilpy 3TOM 3HaHUA O COCTaBe M CBOMCTBAX NPEACTABUTENIECH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEUIECTB CIy>)KAT OCHOBOM I HW3y4YCHMS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnnane ¢opMmupoBaHHs OCHOB HAyyHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOLIEHAYyYHBIX METOJOB NTO3HAHUS U ONBITA MPAKTUYECKOT0 MPUMEHEHHS HAyYHbIX
3HAHUM HM3y4eHHE NpeaMeTra «XHUMHUsDH Ha YriIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYEOHBIMM TMpEAMETAMU, BXOSAIIMMH B COCTaB
npeaMeTHbIX obOnacteit «EcTecTBeHHO-HayuHblE TpenMeTv», «MaTtemaTuka u
uHdopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Ipn u3ydyenun yuyeOHOro mnpeaMera «XUMUsS» Ha YIIyOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKl XUMHUU Kak oOO0JIACTU COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpeAMeTa Mpearoiaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opmMupoBaHHE TPEICTABICHUNA: O MaTepUaIHLHOM EIUHCTBE MHPA,

3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBJICHUM MTPUPOJIBI, O MECTE XUMHUH B

CUCTEME €CTECTBEHHBIX HayK HW €€ Beaylledl poiu B obOecrneueHuu



YCTOMYMBOTO  pa3BUTHUS  UEJIOBEUECTBA: B  PEIICHUH  MpoOJeM
AKOJIOTUYECKOM, PHEPTETUYECKON M MUIIEBON 0€30MacHOCTH, B Pa3BUTUU
MEJULMHBI, CO3JAHUHM HOBBIX MATEPUAJIOB, HOBBIX HCTOYHUKOB JHEPI'UH, B
00eCreYeHnH PaIMOHAIBFHOTO MPUPOONONB30BaHU, B (POPMUPOBAHUHU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYEIOBEKa, a TAKXKE IKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U PUPOJHON CpEJIE;

® OCBOCHHE CHUCTEMbl 3HAaHHWH, JIGKAIIMX B OCHOBE XUMHYECKOU
COCTaBJISIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
IIOHATUM, 3aKOHOB M TEOPUM XUMHUHU, COBPEMEHHBIX IIPEICTABICHUNA O
CTPOEGHMM BEIIECTBA Ha Pa3HbIX YPOBHSAX — AaTOMHOM, HMOHHO-
MOJIEKYJIIPHOM,  HAaJAMOJIEKYJISIPHOM, O  TE€PMOJMHAMHYECKUX H
KMHETHYECKUX 3aKOHOMEPHOCTAX IMPOTEKAaHUS XUMUYECKUX pPeakUuui, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
HAy4YHBIX IPUHLNAINIAX XUMUYECKOTO IPOU3BOJICTBA;

e (popmupoBanue y oOyyJarommxcs OCO3HAHHOTO MOHUMAaHMUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKHMX 3HAHUN UIsi OOBSACHEHHS
KJIIOYEBBIX HJEH U MpoOJeM COBPEMEHHOM XHUMUH, JUJIsl OOBSICHEHUS WU
MPOTHO3UPOBAHUS SIBJICHUH, UMEIOIINX E€CTECTBEHHO-HAYYHYIO MPUPOLY;
IPaMOTHOTI'O pElIeHUs MPOOJIeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHUS,
aHaJln3a U OLICHKH C TO3UIMH 3KOJIOTrMUeCKON 0€30MacHOCTH MOCIECTBUI
OBITOBOII M MPOU3BOACTBEHHOHN [EATEIHOCTH YEJIOBEKa, CBA3AHHOU C
XUMHYECKUM  TPOU3BOJCTBOM, HCIOJb30BAaHHUEM U  IepepaboTKon
BEILECTB;

e yriayOJeHue TPEACTABICHHM O  HAyYHbIX  METOJax  IO3HaHuS,
HEOOXOJUMBIX Jii NPUOOPETeHHSs YMEHUN OpPUEHTUPOBATHCA B MHUPE
BEIIECTB M OOBSICHEHUS XWMUYECKHX SIBJICHUH, HMEIOIIMX MECTO B
NPUPOAE, B MPAKTUUECKON IEATETbHOCTH U MOBCETHEBHON KU3HU.

B nuane peanm3anuu MEpBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAKOLIUX

GYHKIIUN 1IEJIOCTHOM CHUCTEMBI CpefHero oOiiero o0pa3oBaHUs MPU U3YUYCHUHU



npeaMeTa «XuUMUS» Ha  yIIyOJI€HHOM  YpPOBHE OCOOYH  aKTyaJIbHOCTH
MPpUOOPETAIOT TAKKUE 1EIH U 3a]1a4H, KaK:

® BOCIUTaHHE YOEKIEHHOCTH B I[IO3HABAEMOCTH SIBJICHUN MPUPOJBI,
YBaXEHUS K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUUYECKUX U
MPUKIAAHBIX HCCIIEIOBAHUNA B XUMHUH, (HOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

® pa3BUTHE MOTHUBAIMM K OOYYEHHIO M TIO3HAHUIO, CIIOCOOHOCTENW K
CAMOKOHTpPOJIO W  CaMOBOCIHMTAaHUIO  HA  OCHOBE  YCBOCHUS
0O0IIEYEIIOBEYECKUX IIEHHOCTEH;

® pa3BHUTHE MTO3HABATEIBHBIX HHTEPECOB, HHTEIICKTYIBHBIX U TBOPUYECKUX
crocoOHOCTEeM oOyuaronmxcsi, (QopMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUS K CamMOOOpa30oBaHUIO W HEMPEPHIBHOMY OOpPA30BAHMUIO Kak
YCJIOBHUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OO0LIECTBEHHOM JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HU;

e (opmMupoBaHHE YMEHWH W HABBIKOB Pa3yMHOTO IPHUPOIOTIOIL30BAHMS,
Pa3BUTHE IKOJIOTHYECKOU KYJIBTYPhI, IPUOOPETEHHE OMbITa OOIIECTBEHHO-
IIOJIE3HON DKOJIOTMYECKOMN JAEATEIBHOCTH.

OO6miee YKnciIo 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE cpeaHero obimiero odpaszoBanus, coctaBisger 204 ygacos: B 10 kmacce —

102 ygaca (3 yaca B Hegento), B 11 knacce — 102 gaca (3 yaca B HeJeIno).



COAEPXKXAHUE OBYUYEHUA

10 KITACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAYEHHWE OPraHUYECKOM XHMMHUH, MNPEACTaBICHHE O
MHOT000pa3uy OPraHUYECKUX COCTMHECHUM.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHble BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OPraHMYECKUX COEAMHEHMsX. Tumbl TUOpUAM3allMM aTOMHBIX OpOUTaseil
yriepoaa. Mexanu3zmbl 00pa30oBaHUs KOBAJICHTHOM CBsI3U (OOMEHHBIA U JIOHOPHO-
akuenTopHblid). Tumbl nepekpelBaHUs aTOMHBIX OpOHUTanedl, G- U T-CBSA3M.
OnuHapHas, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJEKYJax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM paaukaie, Hykiaeopuiae u
anexkTpodue.

Teopuss crpoeHnst opraHudeckux coeanHeHui A.M. byrtnepoBa u
COBPEMEHHBIE NIPEJICTABICHNS O CTPYKTYpPE MOJIEKYJl. 3HAYEHUE TEOPUU CTPOCHHMSI
OPraHUYECKUX COeNMHEHUH. MoneKkyssipHble U CTPYKTypHblE  (HOpMYIIbI.
CrpykTypHble (OpMynbl pPa3IMYHBIX BHUAOB: pa3BEPHYTasd, COKpalIEHHAs,
ckenetHas. M3omepuss. Buapl u3omMepuM: CTPYKTypHas, IPOCTPAHCTBEHHAs.
DneKTpoHHBIE 3PHEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
Y ME30MEPHBIN 3PPEKThI).

[IpencraBnenne o kimaccupukamu opraHuyeckux BeriecTB. [loHaTtue o
dbyHkunoHanpHOM rpymnmne. I'omonorus. 'omonoruueckue psiabl. Cucremarnueckas
HOMeHKaTypa opranndeckux coeauHeHuil (IUPAC) u TpuBHalibHbIE Ha3BaHUS
OTJEIbHBIX MIPEICTABUTEIIEH.

Oco0OeHHOCTH U KJaccu(uKanus OpraHuyeckux peakuuid. OKHUCIUTETbHO-

BOCCTAHOBHUTCJIbHBIC PCAKIINH B OpFaHI/I‘leCKOﬁ XUMHU.



OKCIepUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
O3HaKOMJIEHHE C oOpa3laMH OpPraHMYECKHUX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, ONBITHl MO MPEBPAIICHUI0 OPraHMYECKUX BEIIECTB IPHU HATPEBAHUU
(maBiieHre, OOYTJIMBAaHHE W TOPEHHUE), KOHCTPYHPOBAHUE MOJIEIEH MOJEKYI
OpraHUYECKUX BEIIECTB.

Yriaesoaopoasl.

Ankanpl. ['oMoIOTHUecKuil psl aIKaHOB, 00IIast popMyIia, HOMEHKIIATypa U
M30MEpHA. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AllKaHOB, Sp°-
ruOpuan3aiys aTOMHBIX opOuTaneil yriepoaa, o-cBs3b. PU3NUYECKUE CBOWMCTBA
AJIKAHOB.

XHWMUYECKHE CBOWCTBA aJKAHOB: PEAKIMU 3aMEUICHUs, H30MEpU3allui,
JNErHIpUPOBaHUs, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, TopeHus. [IpeacraBnenue o
MEXaHHU3ME PEAKII PaJuKaIbHOrO 3aMEILICHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uxnoankanel. O0mas popmyiia, HoMeHKIaTypa U uzoMepus. OCOOCHHOCTH
CTPOEHUS M XUMHUYECKHX CBOWCTB MaiblX (IUKIOMNPONAH, UUKJIOOyTaH) W
OOBIYHBIX (LMKJIOMEHTAH, IUKJIOTeKCaH) IUKJIoaiKkaHoB. CrocoObl MOydeHUs U
MPUMEHEHUE IIUKIIOATKAHOB.

Ankensl. ['oMosioruueckuil psii aJkeHoB, obmias (Gopmyna, HOMEHKIATYpa.
DIEKTPOHHOE ¥ INPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN —AlKEHOB, Sp°-
ruOpuau3anusi aTOMHBIX opOuTanei yriiepona, o- U m-cBsi3u. CTpyKTypHas u
reoMerpuyeckas (Uuc-TpaHc-) wuzoMepusi. Du3nyeckue CBONCTBA AJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLUMM MPUCOCAUHEHUS, 3aMEIEHUsI B O.-MIOJOKEHUE
IpU JIBOMHOM CBS3U, MOJUMEPHU3alUMU U OkucieHusd. lIpaBuno MapkoBHUKOBA.
KauecTBeHHbIEe peaky Ha JBOWHYIO CBsI3b. CrOCOOBI MOJYyYEHUs U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaneHoB (COnMpshKEHHBIC, U30JIUPOBAHHbBIC,

Kymynuposaruvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHMSI 1 XMMUYECKUX CBOMCTB



CONpSDKEHHBIX  aMeHOB, 1,2- wu 1, 4-npucoegunenue. llonmumepusanus
CONPSKEHHBIX JUeHOB. CrTocOObI MOMyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Anxunbl. 'oMoOJI0rH4ecKuil psii alKMHOB, 001as GopMyJia, HOMEHKIATYpa U
U30Mepusl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3anmsi aTOMHBIX opOuTanell yriepona. ®U3NYecKue CBOMCTBA AJKMHOB.
XHAMHMYECKHE  CBOWCTBA:  PEAaKUMM  IPUCOCIUHEHHUs,  JUMEpU3alMUd U
TpUMEpPHU3aLMHU, OKUCIIEHHs. KUCIIOTHRIE CBOMCTBA AJIKMHOB, UMEIOIINX KOHLEBYIO
TPOMHYIO CBs3b. KauecTBEHHBIE peakliuu Ha TPOMHYIO CBsI3b. CIIOCOOBI MOJTyUEHUs
Y IPUMEHEHUE AJIKUHOB.

ApomaTuieckue YrieBoaopoasl (apeHsl). ['omMosoruyeckuii psifi apeHoB,
obmiast hopmya, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U NMPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeH3ona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €r0 TOMOJIOTOB: PEaKIUU 3aMEeUIeHHsI B OCH30JIbHOM KOJIbIIE U
YTJIEBOAOPOJAHOM paguKalle, PEaKkUMH NPUCOCAUHEHUS, OKHUCIECHUE TOMOJIOTOB
oenzona. IlpenacraBineHre 00 OPUEHTUPYIOIIEM JCHUCTBUM 3aMECTUTENEH B
OCH30JbHOM KOJIBLIE Ha MpUMEpPE aJKWIbHBIX PATUKAJIOB, KapOOKCUIBHOMH,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XMMHUYECKUX CBOMCTB ctupoia. [lomumepusanus ctupona. CrnocoObl MoTydeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YIIIEBOJLOPOIOB.

[Tpuponnsiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxiaeHue.
KameHHbI yroias U mpoAyKThl ero nepepadotku. CrnocoObl nepepaboTku HedTu:
MEPEroHKa, KPEKUHT (TEPMUYECKHM, KaTaIUTHYECKUil), pUGOPMUHT, MUPOIH3.
[IpoykThl nepepabOTKH HEPTH, UX TPUMEHEHUE B IPOMBILIIIEHHOCTU U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3IMYHBIMU KJIACCAMU YTIIEBOAOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIIECHHS] TaJOreéHa Ha TUAPOKCOrpyNIy, HUTPOIpyny, LUaHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TaJIOT€HIPOM3BOJIHBIE BOJHOTO U CIHPTOBOIrO
pactBopa wmENOYM. B3auMOAENCTBUE AUTAJOr€HATKAaHOB C MAarHUEM WM I[UHKOM.

[Tonsitue 0 MCTAJIJIOOPTaHNYICCKHUX COCIUHCHUAX. Hcnonb3oBaHue



TaJIOTEHNPOU3BOIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPU CHUHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIBl HM3yYEHHUS BEUIECTB M HMX MPEBPALICHUN:
n3ydeHue GU3NIECKUX CBOMCTB YTJIEBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KiaccoB (oOeciBeyMBaHUE OpPOMHOW WIIU
MOJHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCHCTBUE alCTUJICHA C
aMMUa4HBIM pacTBOopoM okcuma cepedpa(l)), kadecTBeHHOEe OOHApYKCHHE
yriepoga ¥ BOJOPOJA B OpPraHWYECKUX BEIIECTBaX, IOJYYEHHUE HSTHICHA U
W3Y4YCHUE €ro CBOWMCTB, O3HaKOMJIeHHE C Kosutekiusmu «Hedtb» n «Yromby, C
oOpa3llaMM IUIACTMAcC, KaydyyKOB M PE3UHBbI, MOJECIMPOBAHUE MOJIEKYJ
YTJIEBOJIOPOIOB U FaJIOTE€HIIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucaopoacoaepaxaiiue opranuieckue coeJUHEHMS.

[IpenenbHbie OoAaHOATOMHBIE CHUPTBHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHoJIa W J3TaHoda). ['oMonorumdeckuil psan, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa ¢  kiaccubukanus. Du3ndeckue CBOHUCTBA  MPEAEiIbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujpaTallud, OKHUCIICHUS,
B3aMMOJICHCTBUE C  OpPraHUYECKUMU W  HEOPraHMYEeCKMMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIIUPTHI. J[efcTBUE 3TaHOIa U METaHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJYy4YEeHUs U TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTHI — ASTUJIEHIVIMKOIb W TriulepuH. dusznueckue u
XUMHUYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTAMH, KayeCTBEHHAas pEaklusi Ha MHOTOATOMHBIE
cupthl. [IpencraBieHne 0 MeXaHW3Me PEaKIUid HYKICO(PUIHHOTO 3aMEIICHUSI.
JeiictBue Ha opraHu3Mm desoBeka. (CrnocoObl MOJy4YeHHs] W TMPUMEHEHHE

MHOI'OATOMHBIX CITMPTOB.



®enos. CTpoeHHE MOJEKYNbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX
cBoiicTB (eHona. KauecTBeHHble peakuuun Ha ¢eHoa. TOKCHMYHOCTh (eHoa.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GenonpopmanbaeruaHas CMOIA.

KapOoHunbHbIE COEMHEHNSI — aIbAECTHIbI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM Tpynmnbl. ['oMOJIOTHYECKUE psilibl alIbJETUI0B U KETOHOB, 00IIas
dopmyna, mzomepuss ¥ HOMEHKIaTypa. DHU3MUYECKHEe CBOWCTBA albICTUIOB H
KETOHOB. XMMHYECKHE CBOMCTBA  QIBJIETMAOB U  KETOHOB:  PEAKUUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETH/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJETHJI0B U KETOHOB.

OHOOCHOBHBIE IPEEIIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCHOT. M30Mepus 1 HOMeHKIaTypa. Pu3nuecKue cBOCTBa
OJTHOOCHOBHBIX MpPEJENbHBIX KapOOHOBBIX KHUCIOT. BogoponHble CBSA3M MEXIY
MOJIEKYJIaMH KapOOHOBBIX KHUCJIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHbBIE CBOWCTBA,
peakuusi >TepUPHUKALMU, PEAKIUH C YYaCTHEM YIIEBOAOPOJHOIO paaHKaia.
OcoOeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOMCTB HENpEAENbHBIX M apOMaTHYECKHX KapOOHOBBIX KHUCIOT,
TUKapOOHOBBIX KHCIIOT, THMIPOKCUKapOOHOBBIX KHCHOT. IlpencraBurenu BbICIINX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTHUHOBAs, OJIEUHOBAs, JUHOJIE8AS,
JIUHONEH08as KUCIOThl. CrlocoObl OMyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonoruueckuil psina, oOwas Gopmyna, U30MEpHUS U
HOMEHKNaTypa. @uU3NUEeCKNe W XHMHUYECKHE CBOMCTBA: THUAPOJW3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, Gpu3MUecKue U XMMUYECKUE CBOMCTBA dKUPOB: TUAPOIN3 B
KHUCIION U 1ieiouHon cpene. OCOOCHHOCTH CBOMCTB JKHUPOB, COAEPKAIINX OCTATKU
HEIPENENbHBIX )KUPHBIX KACIOT. JKUpBI B IpUpoOIE.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOFOIIEE ICHCTBHE.



OO6mast xapakrepucTuka yriaeBoaoB. Kinaccudukamnus yriaeBoaoB (MOHO-, -
¥ Tmojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTo3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckre CBONCTBAa U HaxOxkjaAeHHE B npupoje. DoTocuHTes.
XUMHUYECKHE CBOKMCTBA IIFOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbJICTHIHON
IpynI, CIOUPTOBOE W MOJOYHOKUCTOE OpoxeHue. [IpuMeHeHue TIIOKO3bI, €&
3HAUCHUE B KU3ZHENEATEIbHOCTH Oopranu3Mma. Jucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaKOIIME U HEBOCCTAHABIMBAIOIIME AUCAXapuAbl. [ uapoaus
nucaxapunioB. Haxoxxenue B npupoje u npuMenenue. [lonucaxapuabl: kpaxmal,
JIMKOT€H M 1eiunojio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmala, TIJIMKOTeHa U
Heuono3bl.  OU3NYecKue CBOWCTBA KpaxMajla M IEJUTI0N03bl. XHUMHYECKUE
CBOMCTBa Kpaxmaja: THApPOJIM3, KauyeCTBEHHAas peakuus C HOJO0M. XHUMHUYECKHUE
CBOMCTBA LIEJUIIOJIO3bL: TMAPOJIU3, ModydyeHue 3(upoB uemnonossl. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).

OKCIIEpUMEHTAIbHBIE METOAbl HM3YYEHHsS BEIIECTB M HUX MPEBPAICHUMN:
pPacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3AUMOJICUCTBUE 3TAHOJA C HATPHUEM,
OKHCIIEHHE STUJIOBOTO CIHPTA B aJbJIETU] HAa PACKAIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJIEHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaiusl (BO3MOKHO HCIOJb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYECTBEHHBIE PEAKIMM Ha albAeTHlbl (C THUIPOKCHUIIOM
muammuncepeopa(l) u  rumpoxcumom  memu(Il)), peakuus raurepuHa
ruapokcugom Mmeau(Il), xumudeckue CBONCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE PacTBOpa INIOKO3bl ¢ TuapokcuaoMm meau(Il), B3aumoneiictBue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIEPUMEHTAIbHBIX 3a1a4 1Mo TeMaM «CHupThl U
(benonb», «KapooHoBbIE KHUCTOTHI. CII0XKHBIE 3(DUPBD).

A3oTcoaepxaliue OpraHuyecKue CoeAUHEHM.

AMUWHBI — OpraHUYecKue MPOU3BOAHBIE aMMHaka. Kiaccudukainys aMUHOB:
anmnpaTHIeCKue ¥ apOMATHUECKHE; TIEePBUYHBIC, BTOPUYHBIE W TPETHYHBIE.
Crtpoenne moiekyn, obmias (Gopmyina, n3oMepus, HOMEHKIATYpa U (HU3UIECKUE

cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(paTUYEeCKMX aMUHOB: OCHOBHBIE CBOICTBA,



ATKWIMPOBAHKUE, B3aMMOJAECHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu ankuIaMMOHHUSL.

AHUIMH — TMpPEACTaBUTEIbL aMHMHOB apoMaTudyeckoro psana. CrpoeHue
aHunuHa. B3auMHoe BIMSIHUE TPYIN aTOMOB B MOJIEKYJie aHWinHA. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KadecTBeHHBIE peakii Ha aHWIMH. CrocoObl
MOJIy4YeHUs] U TpUMeHeHHe anudaruueckux amMuHOB. [lojydeHue aHUIMHA W3
HUTPOOEH30171a.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHbIe IPEICTaBUTEIH O~
AMUHOKMCJIOT: TJHIMH, ajJaHuH. @Ou3nueckue CBOWCTBA aMUHOKMCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpHBIX OPraHUYECKHUX
COCIMHEHUN, peakIus IOJMKOHJASHCANM, O0Opa30BaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHre aMUHOKHUCIOT. CHHTE3 U THAPOJIU3 TENTUIOB.

benku kak npupojHble TOIUMEpbl. llepBuyHas, BTOpUYHAsE M TPETUYHAS
CTPYKTypa OenkoB. XHMHYECKHE CBONCTBA OEJIKOB: THUJIPOJIM3, JCHATYpaIlus,
KAueCTBEHHbIC PEaKLUU Ha OCJIKH.

DKCNIEpUMEHTAIbHbIC METOJIbl M3YUYCHMSI BEIIECTB W MX MPEBPaICHMIA:
pacTBopeHue O€NKOB B BOJIe, JeHATypalus OEJKOB MpU HArpeBaHUU, I[BETHHIC
peakiuu Ha OCNKW, peIIeHHEe OJKCICPUMEHTAIbHBIX 33Jlad [0  TeMaM
«AzoTcoaepxaiiue OpTraHUYEeCKue COCIUHCHHUSY " «Pacmio3naBanmne
OPraHUYECKUX COCIUHEHU.

BbicokoMmoJieKyJIsIpHbIE COeTUHEHUS.

OCHOBHBIE TOHSITUSI XUMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALINM, CPEAHAS MOJICKYJIsIpHAs
Macca. OCHOBHbIE METOJbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHEHUM —
MOJIMMEPU3ALUS U TIOJIUKOHICHCAIIUSL.

[TonumepHbie Matepuanbl. Ilmactmacchl (MOJUATHIICH, TOJUIMPOIMIICH,
MOJMBUHWIXJIOPU, TOJHCTHPOJ, IOJIMMETUIMETAKpPUIAT, IOJUKapOOHATHI,

noJiMdTUIeHTepePTanar). Y Thin3aius u nepepadoTka miacTuka.



DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MTPEHOBBIN) U CUITMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYEHUS (Teduion, KeBJap,
AIIEKTPOIPOBOJIAIIME OJIMMEPHI, OMopa3naraeMble MOJTUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YCHHsI BEIIECTB M HUX MPEBpalllCHUIN:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyyKOB, pEIICHUE HJKCICPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOH.

Pacuérnbie 3agaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJbl OPraHUYECKOro COEAMHEHHS I10
MAacCOBBIM  JIOJISIM  3JIEMEHTOB, BXOMISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COEAUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMy W/UIUW MCXOJHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOU (HOPMYJIbI
OpraHMYeCcKOro BEUIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHH OT TEOPETHUYECKHU
BO3MOYKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXXIpeaAMETHBIX CBSI3€U NPU U3YYEHUHU OPTAHUYECKONW XUMHUH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK U TOHSITUH, MPUHATBIX B OTIEIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI0 ITUKJIA.

OO01mue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CHHTE3, Kiaccuukaiuys, HaOIIOJACHUE, H3MEPEHHE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,

OPHEPreTUYECKU YpPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE



BEIECTBA, (PM3WYECKUE BEIUYWHBI, CIUHUIIBI W3MEPEHHS, CKOPOCTh, DHEPTHS,
macca.

buonorus: kimeTka, opraHWU3M, OSKOCHUCTeMa, Owocdepa, MeTaboIn3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA U TeTEpOTPO(HBIA THIT MUTAHUSA, OpOXKEHUE,
dboTtocuHTE3, nbIXaHWE, OEJKH, YIJIEBOABI, JKHPBI, HYKJICHHOBHIC KHCIIOTHI,
(hepMEeHTHI.

['eorpadusi: mosie3HbIe HCKOMAaeMbIE, TOTIHUBO.

TexHONOTHS: THINEBBIE MPOAYKTHI, OCHOBHI PAallMOHAIHLHOTO ITHTAHUS,

MOOHIIUC CpeaACTBa, MaTCpUaAIbl U3 HCKYCCTBCHHBIX U CHHTCTHUYCCKUX BOJIOKOH.

11 KIIACC

OBIIAS N HEOPTAHNYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHH.

Atom. CoctaB aTOMHBIX siaep. XUMUYECKUU aneMeHT. M3oromnbel. CTpoeHune
AIIEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC YMCJIA. DHEPrEeTHUYCCKHE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Knaccupukanus XuMHUeCKUX 3JIEMEHTOB (S-, p-,
d-, f-smementnl). PacrmpenencHue SICKTPOHOB IO AaTOMHBIM — OpPOHTAJISIM.
DeKTPOHHBIC KOH(PUTYpAIIMH aTOMOB 3JIEMEHTOB IIEPBOT0O—UETBEPTOrO TIEPHOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIIEKTPOOTPHUIIATEIILHOCTb.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX AJIEMEHTOB
J.UN. Menneneera. CBa3b NeprUOaNYECKOro 3akoHa U [leproanyeckoil CUCTEMBI
XAMUYECKHX DJIEMEHTOB C COBPEMEHHOW TEOpPUEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NPOCTBIX M CJOXKHBIX BEIIECTB IO TrpynnaMm © IepuojaM. J3HAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XYWMHYECKass CBSI3b. BHABI XMMHMYECKOM CBSI3W: KOBAJICHTHAsl, HWOHHAasi,

MeTayuimueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJECHTHOM CBSI3M: OOMEHHBIH U



JIOHOPHO-aKUENTOPHBINA. DHEPIHsl U AJMHA CBsI3U. [10IsIpHOCTh, HAIPABIEHHOCTD U
HACBIIIAaEMOCTh KOBAJICHTHOW CBsaA3u. KpartHbeie cBsa3u. BonoponaHas CBs3b.
MeXMONeKyIspHbIE B3aUMOIECHCTBHS.

BaneHTHOCT, W BaJICHTHBIE BO3MOXXHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPHUUECKUM CTPOCHUEM (Ha MPUMEPE COCTUHEHUM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBneHne 0 KOMIUIEKCHBIX coeuHEHUsAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBaresb, JHMIaHlbl. 3HAYCHUE KOMIUIEKCHBIX COEIUHEHUHN.
[loHATHE O KOOPAMHALIMOHHON XUMUH.

BemecTtBa  MOJIEKYJSIDPHOTO W HEMOJIEKYJSIDHOTO — CTPOEHUSA. | HIbI
KPUCTAJTMYECKUX PEMIETOK (CTPYKTYp) M CBOMCTBA BELIECTB.

[Tonsitue o mucnepcHbix cucteMax. MctuHHbie pacTBOpEl. [IpencraBnenue o
KOJUIOUJIHBIX pacTBopax. CnocoObl BBIPRXEHHUS KOHLIEHTPALUM PacTBOPOB:
MaccoBas J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHILEHTpanusa. HacelllieHHbIe U
HEHACBILLIEHHBIE PACTBOPBI, pACTBOPUMOCTh. Kpucrannoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BellecTB. TpuBHATIbHBIE
HAa3BaHMS OTIEIBbHBIX IPEACTABUTENIEH HEOPTaHUYECKUX BEIIECTB.

Knaccudukaimsa XuMHUUeCKUX peakIuii B HEOPraHWYECKONW U OPraHUYECKOM
XUMHUHU. 3aKOH COXPAHEHUs MacChl BEIIECTB; 3aKOH COXPAHEHHUs W MPEBpPALICHUS
HHEPrUuu MpU XUMHUYECKUX peakuusx. TemnoBble 3((PEKTl XUMUYECKUX PEaKLUi.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOW peakinu, €€ 3aBUCUMOCTb OT Pa3jiu4HbIX (PaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIE peakuu. Katanns u kaTann3aTropsl.

OOpaTtumble 1 HEOOpaTUMbIE peakluu. XuMuieckoe paBHoBecue. KoHcranra
XUMHUYECKOTO paBHOBeCUA. (DAKTOPBI, BIHSIOIIAE HA MOJIOKEHUE XUMHYECKOIO
paBHOBECHS: TEMIIEPATYpPaA, AABJICHUE U KOHLIEHTPALMHU BELIECTB, YYACTBYIOIUX B
peakuuu. [Tpunnun Jle [latense.

OnekTpoautuueckas gucconuanus. CuiabHble W clla0ble  3JIEKTPOJIUTHI.

Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,



nienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peaknuu
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkuciauTenb W BOCCTAHOBUTENb. I[IpollecChl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxHeiiline OKHCIMTEIM W BOCCTAHOBUTEIM. MeTONl SJEKTpOHHOro OalaHca.
DIIEKTPOJIN3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
pa3oKEeHHEe TEPOKCHJAa BOJOPOJA B MPUCYTCTBUM KaTalW3aTtopa, MOJIENH
KPUCTAJUTMUECKHUX PEMIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OIpeIeTICHNe
Cpelbl pPacTBOPOB C TMOMOIIBI WHIWKATOPOB, M3Y4YCHUE BIMSHUS Pa3IMUHBIX
(GbakTOpoB Ha CKOPOCTh XHUMHYECKOM pEaKIMU M TMOJOKEHUE XUMHUYECKOTO
paBHOBECHSI.

Heoprannuyeckas xummusi.

[lonoxxenne HemetaioB B Ilepuogumyeckold CUCTEME XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nuecKue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONHUSI HEMETAJUIOB (Ha MpUMEpe KHUCIOPOJa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydyenue, gusndeckne M XUMHUYCCKHE CBOMCTBA: PEaKIUU C
METaJJIaMHU M HEMETaJUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapuibl.
TonIMBHBIE AJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, crocoObl MoidydeHus, (GU3HNYEeCKUue |
XUMHUYECKUE CBOMCTBA. ['asioreHoBOAOpOABl. BaxHelie KUCIOpOACOaAepIKaIre
COEJIMHEHHUs ranoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI MOIYYEHUS
rajgoreHoB. [IpumeHeHune rajJoreHoB U uX COCIMHEHUM.

Kucnopoa, o3oH. JlabopaTopHble W MNPOMBIIUICHHBIE CHOCOOBI TOJYYEHUS
Kkuciopoaa. @uU3NUecKue U XMMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUBI U IEPOKCUIBL.

Cepa. Haxoxnenue B Tpupojie, CIOCOOBI MOJydYeHUs, (Quznueckue u

xumudeckue cBoictBa. CepoBogopon, cynbbuasl. Oxcup cepoi(IV), okcun



ceppl(VI). Cepuucras u cepHas KHCIOTBI U uX coiid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHN.

A3zor. Haxoxnenue B mpupojie, CHocoObl MOdy4deHus, (Qundyeckue u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHue azorta
U €r0 COeIMHEHHUM. A30THbBIE yI0OpEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI TMONydeHUs, (HU3UIECKHUE H
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. I[lpumenenue dochopa u ero coeaumHeHuii. DochopHbIe
ya0OpeHus.

VYrinepoa, HaxoXIeHUE B NOpuUpoje. AJUIOTPOINHBIE  MOJIU(PHUKAIUU.
dusznyeckue M XUMUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogoMm. Okcua yriepona(ll), oxcun yranepona(IV), yronbHas kuciota u e€
COJIM. AKTUBUPOBAHHBIA Yyroiyib, aacopOuusa. Dymiaepensl, rpadeH, yriaepoaHbie
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupone, crnocoObl MOJy4YeHHs, (PU3NUECKHE U
xumudeckue cBorctBa. Oxcupy kpemuus(IV), kpemMHueBas KHUCIOTa, CHIIMKATHI
[IpumeHeHue KpeMHUs U ero coeqnHeHnil. CTeK0, ero NoJiy4eHue, BUJIbI CTEKIIA.

[Tonoxenne MetamioB B [leprnoanyeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcCOoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX 000JIOYeK aTroMoB MeTauioB. OOrmue
¢u3nueckue cBorcTBa MeTamioB. [IpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CnuiaBbl METAJIOB.

DNEKTPOXUMHUYECKUN Psifl  HampspkeHud  MmeTtamioB.  OOmue  crocoOsbl
NOJIyYeHUS METaJJIOB: TUAPOMETAILTYpPT s, MUPOMETAILTYPIus,
anekTpoMetaiutyprusi. [lonarue o xoppo3un MeramwioB. CrnocoObl 3amuUThl OT

KOPPO3HH.



OOmast xapakrepuctika MeTtamioB [A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX DJJeMeHToB. Harpuiti u kamumii: mnonydeHue, (U3MYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCAUHEHHUI.

OOmas xapakrepuctuka MetauioB IIA-rpynmer Ileprogudyeckoil cucTemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KajlblUUi: TOJydyeHHue, (QU3NYECKHe U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE IMPOCTHIX BEIIECTB M HUX COECAMHEHUHU.
JKécTKkocTh BOJBI M CITOCOOBI €€ YyCTpaHEHUSI.

ATIOMUHMI: TTOTy4eHue, pu3ndeckue 1 XMMUYECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCHIAa U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMILIIEKCHI aITFOMUHUSL.

OOmasi XapakTepucThka MeTauioB 1o0ouHbIX moarpynn (b-rpymm)
[Teproan4ecKkoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyeckre U XMMAYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCcuasl u
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomartsl, HUX
OKHUCJIHTENbHBIE CBOMCTBA. [loilyueHre u NpuMeHeHne XpoMma.

dusnyeckne M XUMHYECKHME CBOWCTBA MapraHla M €ro COCAUHEHUM.
Baxueiimme coeaunenuss wMapranua(ll), wmapranna(IV), wmapranma(VI) wu
mapranma( VII). [lepmanranat kanusi, ero OKUCIUTEIbHBIC CBONCTBA.

duznyeckue U XMMHUYECKHE CBOMCTBA JKejie3a M ero coequHeHnii. OKCHIBI,
ruapokcuanl u conu keneza(ll) u xenesa(Ill). [Tonyuenne u npuMeHeHUE Kee3a
Y €r0 CIUIaBOB.

Ou3nyecKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHUIA.

[Munk: nomydyenue, (pu3MUecKMe M XUMHUYECKHUE CBOMCTBA. AMQOTepHbIE
CBOMCTBA OKCHJIA U THAPOKCHIA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [Ipumenenune
[UHKA U €r0 COeINHCHUMH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYEHHsI BEIIECTB M HUX MPEBPAllCHUMN:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepnl, ¢docdopa, kene3a, MarHus B

KHCJIOPOJC, H3YUYCHHC KOJUJICKINUH «Metaniasel u CIIJIaBbI», BSaHMOHeﬁCTBHe



HIEJIOYHBIX U IIEJOYHO3EMENIbHBIX METAJUIOB C BOJIOM (BO3MOKHO MCIIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJI€3a C pAacTBOpaMU KHUCIOT U
HIEJI04YEH, KaYECTBEHHBIE PEAKIIMU HA HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBI METAJUIOB, B3aUMOJIECHCTBUE THAPOKCUIOB ANIOMUHHS W LHHKA C
pacTBOpaMM KHUCJIOT U LIEIOYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEMaM
«l"anorens», «Cepa u €€ coeaMHEHUA», «A30T U (HocPop U UX COEAUHEHUN,
«MeTaisl TIaBHBIX MOATPYII, «MeTasibl MTOOOYHBIX MOATPYIII.

XuMHA U KM3Hb.

Ponb xvumMuu B 00ecriedeHuu yCTOMYMBOrO pa3BUTHA dyenoBedecTBa. [lonstue
O HAay4YHBIX MeETOAaxX IIO3HAHUS M METOJMOJOTHHA HAy4YHOIO HCCIIEIOBAHUS.
Hay4Hble NpUHIHUITBEI OpraHUu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHBIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MPUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHOI KUCIOTHI, MeTaHo1a). [IpomblliuieHHbIE CIOCOOBI TOTYUYEHUSI METAIJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CPEeNbl U €ro IOCIIEICTBUA.
Ponp xumMuu B o0ecrieueHN YHEPreTUIeCcKoil 0€30MaCHOCTH.

Xumusg MW 310pOoBbe 4esoBeKa. JlekapcTtBeHHble cpeacrTBa. [IpasBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poib XUMUHM B pa3BUTUN MEIULIUHBI.

XUMUSl TUIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBku. Ponb xumuu B
o0ecrieueHnH NHUIeBOM 0e30MaCHOCTH.

KocMmetrnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [lpaBuna
0€30MacHOr0 HCMOJIb30BaHUS TpernaparoB OBITOBOM XHWMUU B IOBCEIHEBHOMN
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAXKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCTOH).

XUMHS B CENbCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE YI0OpEHHUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MaTepuaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepuansl 11 aneKTpoHUKH. HaHOTEXHOIOT M Y.

PacuéTHrble 3amaun.



Pacuétel: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WiIM O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMHM, €CIH OJHO U3
BEIIIECTB MMEET NpUMecH, Macchl (00BbEMA, KOIMYECTBAa BEIIECTBA) MPOIYKTa
peaKlMu, €CIM OJHO M3 BEUIECTB JaHO B BHJAE pPacTBOpa C OIPEICIEHHOMN
MacCOBOM JIOJIEd PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHIICHTPAIIMM BENIECTBA B PACTBOpE, MOJM BbIXOJA MPOAYKTAa PEAKUUUA OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust  MeXOpeAMETHBIX  CBA3€M TMpU  U3YyUYCHUM OOImel u
HEOpraHudeckol XuMuu B 11 Kiacce oCyllecTBIAETCS Ye€pe3 MCIOIb30BAaHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSTUHN, IPUHATHIX B OTACJIBHBIX
MpeaMEeTax €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpUsl, 3aKOH, aHaJu3, CUHTE3, Kiaccudukalus, nepuoguIHOCTh, HAOII0ICHHE,
W3MEPEHUE, IKCIIEPUMEHT, MOJIEJb, MOJICJIMPOBAHUE.

®usuka: Marepusi, MHUKPOMHUP, MAKpPOMHUpP, aTOM, OJEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPTECTUUECKUN YPOBEHb,
BEIIIECTBO, TEIO, O0OBEM, arperaTHOE COCTOSHHE BEIIECTBa, HACAIBHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHusm, 3KOcCUcTeMa, orocdepa, MeTadoIM3M, MaKpO-
U MUKPODJIEMEHTBI, OCJIKH, KUPbI, YTIEBO/IbI, HYKJICMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BELIECTB U MOTOK YIHEPTUU B IKOCUCTEMAX.

['eorpadus: MuHEpaibl, TOPHBIC MTOPOJIbI, MOJIE3HBIC UCKOIIaeMbIe, TOTUIMBO,
pECYpCHI.

TexHOoorus: XMMHUYECKasi MPOMBILIJIEHHOCTh, METAJUIYpPrus, CTPOUTEIIbHBIC
MaTepUabl, CEIbCKOXO3IMCTBEHHOE MPOU3BOACTBO, MUILEBAS MPOMBIILIEHHOCTb,

q)apMaLIeBTI/I‘IGCKaH MMPOMBIIIJIICHHOCTD, IMPpOU3BOJACTBO KOCMECTHYECCKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, JJICKTPOHHAA

IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPAKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEIILHOCTA U CAMOOIIPEICNICHUIO; HAJIMYME MOTHUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
NPUHATHIMK B OOIECTBE TMpaBWIaMd M HOPMaMU TOBEJCHUS; HaJU4We
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3ydbTaThl OCBOEHUS MpeAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMHUPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeIbHOCTH
0oOy4Jaronmxcs B MPOILECCE peaTu3alyi 00pa30oBaTeNbHON AEATENHHOCTH.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OITbITA TMO3HABATEILHOW UM TPAKTUYECKON J1€ITeIbHOCTH
oOyyJaromumxcsi B MpoIEecce peann3aluu o0pa3oBaTeIbHON AeSTEIbHOCTU, B TOM
YHUCJIE B YaCTH:

1) rpasKaaHCKOro BOCIIMTAHUA:

OCO3HAHUS 00YYaAIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBa)KEHUS K 3aKOHY U MTPABOIOPSAIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHWHU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHEHUU

XUMHNUYCCKHX OKCIICPUMCHTOB,



CIIOCOOHOCTH TOHMMATh W TPUHAMATH MOTHBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUIHBIX BUIOB YICOHOU ACSITEIBHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS

[IECHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAaydYHOMY HaCJEIUIO
OTE€UECTBEHHON XUMUMU;

YBaXEHHUSI K MPOIECCY TBOpPUECTBA B 00JIACTU TEOPUU U MPAKTUYECKOTO
MPUJIOKEHUS XHWMHHM, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yjibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  OSKCIIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPY/la YYE€HBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TMOJYYEHHUHW U TMOCICTYIOIMIEM
aHanu3e WH(POpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIUH, CBA3aHHbIE C XUMUUYECKUMHU SBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUSA, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIIEH C
MO3UIIMNA HPABCTBEHHBIX U MPABOBBIX HOPM M C yUETOM OCO3HAHUS TMOCIEACTBUI
MOCTYTKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEH 3J0poBOTO M 0Oe3omacHoro olpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3MYECKOMY M
MICUXUYECKOMY 30POBbIO;

cOONIO/IeHUsT TIpaBWi O€30MacHOro OOpalieHusi C BellecTBaMU B OBITY,
ITIOBCEHEBHOM XKU3HU, B TPYJIOBOU JEATEIBHOCTH;

MOHUMAHUS I[IEHHOCTH TIPAaBWJI WHIUBHAYAJTHHOTO ¥  KOJJIEKTMBHOTO

0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;



OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEOIICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4€OHO-HCCIIEI0BATEIbCKON
NEATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHHH NPAKTUYECKUX 3a/1ad
COLIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPAaKTHUECKOMY M3YYCHHIO MPOQPECCHI Pa3IMdHOTO poja, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS IPEAMETHBIX 3HAHUM 110 XUMHUH;

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U Pe3ybTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BbIOOpY WHIMBHIYaJIbHOW TPAEKTOPUU
oOpaszoBanusi, Oynymied mpodeccun U peanu3aluu COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUH, UHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKU LEJIECOO0PA3HOr0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEM, BIUSHHUS
HKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEJIbl;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pELIeHHs] BOMPOCOB PAlIMOHATIBLHOTO MPUPOAOIIOIb30BAHUS;

AKTUBHOTO HEMPUATHS  JNCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOUIEH
OPUPOJIHON cpezie, YMEHMsI MPOTHO3UPOBATH HEOJIArONPHUATHBIE 3KOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEOTBpAIaTh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIUIEHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS

PYKOBOACTBOBATHCS UMM B I[O3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJILHOU



MPAKTUKE, CIIOCOOHOCTH W yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

NOHUMAaHUsl CNeUUPUKH XUMHUM KaK HayKd, OCO3HaHUs €€ poiid B
GbOopMHpPOBaHUN PAINMOHATHFHOTO HAYYHOTO MBINIJICHUS, CO3JIaHUU IICJIOCTHOTO
npeacTaBieHus] 00 OKpY)KaroleM MHUpE Kak O €IMHCTBE IMPUPOJbI U YEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U pEUIEHUH MpoOJeM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOSKIEHHOCTH B 0OCOOOW 3HAYMMOCTHM XHUMHHM JIJII  COBPEMEHHOM
IUMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJIKd B
CO37aHMM HOBOW 0a3bl MaTepUaTbHON KYJIBTYPbl, B PEIICHUH TJI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBOM U SKOJOTUYECKON 0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, 00€CTICYEHUN
YCIIOBUM YCHENIHOTO TPYJla U HKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: T[IOHMUMaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJlyyaeMble 3HAHUS JIJIsl aHAM3a U OOBSICHEHUS SIBIICHUM OKpPY’KaIOIIEro Mupa u
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHUS JieJlaTh 000CHOBAHHBIE 3aKITIOUEHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCA JaHHBIX C IEJIbI0 MOJYyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
peleHus Tpo0IeM B peaabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, UCCIEN0BATEIbCKOMN IESITEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM0OOOpa30BaHUI0, K AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUW 10 XHUMHHU B

COOTBCTCTBHUHU C ) KU3HCHHBIMH HOTpe6HOCT$[MI/I;



UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3iMYHbIX cepax MpodhecCHOHaTbHON

JACATCIBHOCTH.

METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yIbTaThl OCBOCHHSI TPOTPaMMBbl IO XMMHH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOydarOIIMUXCS
MEKIMCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOUIUE
LEJOCTHOCTh HAy4YHOM KapTUHBI MHpa UM CHEUU(PUKY METOJ0B IMO3HAHUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
MPOIIECC, CUCTEMA, HAy4YHBIM (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaJIbHbIe Y4eOHbIC NeWCTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,
PETYJISITUBHBIE), o0ecreynBaroIIne dbopmupoBaHue (YyHKIHOHATBHOM
IPaMOTHOCTH M COITMATIBHOM KOMIETEHIIMHN 00y4YaroInXCs;

CIIOCOOHOCTH o0yJarommxcst UCII0JIb30BaTh OCBOEHHBIE
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS W YHUBEpCAIbHBIC Y4EOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MertanpenMeTHbIE PE3yIbTaThl OTPAXalT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHbBIMU  TIO3HABATEIbHBIMH, KOMMYHUKAaTUBHBIMH W  PETyJISTUBHBIMU

NIEUCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
1) 0a3oBble JJOrH4YecKmne JeiCTBUSI:
CaMOCTOATENLHO  (opMyJIMpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh LENN JEITEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUH HX

AOCTUIKCHUA, COOTHOCUTD PE3YJIbTATHI JACATCIIbBHOCTU C ITOCTABJIICHHBIMHA LCJIAAMU,



UCIIOJb30BaTh MPU OCBOCHUM 3HAHWI NPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
HCIIOJI30BaTh COOTBETCTBYIOIINUE MOHATHS JJI1 OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUS M KPUTEPUU I KJIacCU(HUKAIMKU BEIIECTB M
XUMHYECKUX PEaKIIUi;

YCTAHABJIMBATh MPUYUHHO-CICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEeHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B pPacCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHSITH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HAaKOBBIE) MOJICIIH, PEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas ¢opmysia, ypaBHEHHE XHMHYCCKOU
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIbHBIX M MPAKTUYECKUX 3ajady,
MIPUMEHATh HA3BAHHBIE MOJIEIbHbBIC MPEICTABICHUS VISl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJIECTh OCHOBAMH METOJIOB HAy4YHOTO ITO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLHNii;

dhopMyIMpPOBATh IEIH U 33/1a4l UCCIICIOBAHUS, UCIIOIb30BaTh ITOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBaHHBIE BOMPOCHl B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHUI;

BJIQJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W IPOBEJCHUS
YYCHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOMIOJATh 32 XOJA0M
mpoliiecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (HopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTENILHO IOCTOBEPHOCTH PE3YJIbTATOB MCCIICI0OBAHUS,

COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIAaHHON PaboTe;



npuoOpeTaTh OMBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NEATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJad, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B IMO3HAHMUS.

3) pabora ¢ uHpopmManmeii:

OPUEHTHPOBATbCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMYJSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHWsA, CIPAaBOYHBIE IOCOOUS,
pecypcol MHTEepHeTa), aHanmuM3upoBaTh UH(OPMALIMIO PA3IMYHBIX BUIOB U (opM
IIPEICTaBIICHNUS, KPUTHYECKH OLICHUBATH eé JOCTOBEPHOCTh U
HEMPOTUBOPEUYHBOCTb;

(GopMyIMpoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wuHpoOpMalMK, HEOOXOAUMOW [JIsi BBINOJIHEHUS Y4E€OHBIX 3a]1a4
OIPEAECIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpEACTaBICHUS
uH(popmauu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM #A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKON HH(OpMAIMeil: NpUMEHSATh MeXNpeAMeTHble (pusuueckue u

MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJB30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:
3aJ]aBaTh BOMPOCHI IO CYIIECTBY 00CYX/1aeMOM TEeMbI B X0/I€ JUAJIOTa W/WIH
JUCKYCCHUH, BBICKA3bIBATh UIeU, (POPMYIUPOBATH CBOM MPEIJIOKEHUS

OTHOCHUTCIIBHO BBIITOJHCHUA HpCIIHO)KeHHOP'I 3aJa4u,



BBICTYIIaTh C IPE3CHTALMEN PE3yJIbTATOB IMO3HABATEIBHOM IEATEIBHOCTH,
ITOJIyYEHHBIX CAMOCTOSITEIIBHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BBIITOJIHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIIECAOBAHUIO CBOMICTB
U3y4aeMbIX BEIIECTB, peaau3allui y4eOHOro MPOeKTa, U (POPMYIHPOBATH BHIBOIBI
II0 Pe3yJIbTaTaM IIPOBENEHHBIX MCCIEAOBAHMM ITyTEM COIIACOBAHUS MO3ULUN B

X0I¢C O6CY}K,ZIGHI/I$I 1 0OMEHa MHEHUSIMH.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE TeHCTBUS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NEeATEILHOCTh, ONpenelisas e¢ Ieau W 3aJavyd, KOHTPOJHUPOBaTh M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh MpeajiaraeMblii  aJrOpuT™M JACHCTBHM IpHU
BBITIOJTHEHWU YYEOHBIX U HCCIENOBAaTEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3 PeKTUBHBIN CMOCO0 HMX pEIICHHS ¢ Y4ETOM TOJIYYCHHS HOBBIX 3HAHUH O
BEIIIECTBAX M XUMHUYCCKHUX PEAKITUSX;

OCYIICCTBJIATh CAMOKOHTPOJIb JCSATEIHPHOCTH Ha OCHOBE CaMOaHaHW3a H

CaMOOLCHKH.

HPEAMETHBIE PE3YJIbTATBI

[IpeameTHbBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMUU HA YTIyOIEHHOM
YpPOBHE Ha YPOBHE CpeJHEro oOmero o0pa3oBaHHs BKIIOYAIOT CHEHU(PUYECKUE
JUTsl yaeOHOTro npeaMeTa « XUMUs» HaydHbIe 3HAHUS, YMEHHS U CIIOCOOBI IEHCTBUN
M0 OCBOCHUIO, MHTEPIPETALMU U TTPEOOPa30BAHUIO 3HAHUM, BUBI JACATEILHOCTH
MO TOJYYEHUIO HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAHWM B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYallMsAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUU TPEAMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM

WU3YUYCHHUS.

10 KUIACC



[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XuUMUS»
OTPAKAIOT:

c(hOpPMHPOBAHHOCTh MPEJCTABICHUI: O MECT€ M 3HAUYEHHHM OpPraHU4eCKOM
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK M €€ poju B OOECHEYEHUH YCTOMYMBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHYECKOM, SJHEPTeTUUECKON U
MUIIEBO 0€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPUAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B oOecrieueHnn PalMOHAIEHOTO
MPUPOAOIOIL30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YEJIOBEKa, a TaKXe 3KOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPEAE;

BIAJCHUE  CUCTEMOM  XUMHYECKHX  3HAHHWWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAOIINE MMOHATUS — XUMUYECKUH 3JIEMEHT, aTOM, SIAPO U SJIEKTPOHHAS
o0oylouka aroma, s-, p-, d-aToMHbIE OpOWUTaNM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMsl AaTOMHBIX OpOuTasned, HOH, MOJEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIICHHS, XUMHYECKas CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKENET, (PyHKIMOHATbHAS
rpynna, pajgukai, CTpyKTypHble (opmyibsl (pa3BEpHYThIE, COKpallEHHBIE,
CKEJIETHbIE), M30MEpHUS CTPYKTypHas M MPOCTPAaHCTBEHHas (TeoMeTpuyeckas,
ONTUYECKasi), H30MEphbl, TOMOJIOTMYECKUN psi, TOMOJIOTH, YIJIEBOIOPOIbI,
KHCIIOPOJ- U a30TCOAEpKAIllMe OPraHUYECKUE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPTraHUYECKUX
BemiecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEeBpaLEHUS] HHEPrul NpHU XUMHUYECKHX pEeaKlHUsAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH $3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIUE B OCHOBE
NOHUMAaHUsI PUYMHHOCTH U CUCTEMHOCTH XMMHUYECKHUX SIBIICHUI; MPEACTaBICHUS
O MEXaHU3Max XWMHUYECKHX pEaKLui, TEPMOJWHAMHYECKUX M KHHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BIIUSIHUM aTOMOB U TPYII aTOMOB

B MOJIEKYyJIax (MHIYKTUBHBIM U Me30MEpHBIN 3dekThi, opueHtantsl | u Il pona);



(aKTOJIOTHYECKHUE CBEJCHHSI O CBOWMCTBAX, COCTaBe, MOJYYCHHUH U OE30MacHOM

WCIIOJb30BaHUN BAXHEUIIIMX OPraHUYECKUX BEHIECTB B OBITY M MPaAKTUYECKOU

NEATEIbHOCTH  YeJOoBeKa, OOIUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO

MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJIA, TEpepabOTKH HEPTH);
c(hOpMHPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEPHbIC MPU3HAKU TOHSTHM,

YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCIOJb30BATh COOTBETCTBYIOLIME IMOHATUS NPU

ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMUI;
c(hOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJb30BaTh XMMHUUYECKYIO CUMBOJIMKY JJII COCTaBJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBJISAITh YPaBHEHHSI XMUMHYECKUX PEAKIM U PacKpbIBaTh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHMM  MOCPEACTBOM  COCTaBJICHUS
AJNIEKTPOHHOTO OajlaHca JTUX pEeaKIMil, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUSI MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;

M3TOTaBIIMBAaTh MOJEIN MOJIEKYJ OPraHUYECKUX BELIECTB I WILUTOCTPALUU
X XUMUYECKOT0 Y MPOCTPAHCTBEHHOTO CTPOCHUSI;

c(hOpPMHUPOBAHHOCTh YMEHUM: yCTaHABJIMBATH MPUHAJICKHOCTh M3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIpPEIETIEHHOMY
KJIacCy/Tpynmne COCIMHEHUM, JaBaTb UM Ha3BaHMUS 10 CHUCTEeMaTHYECKOU
HomeHknatype (IUPAC) u mpuBoauTh TpUBHAIBHBIE HA3BaHUS IJISI OTICIBHBIX
MPEJACTABUTENIC OPraHMYECKUX BEIIECTB (ITUJICH, alleTHJICH, TOIYOJ, IJIUIEPHUH,
ATUJICHTJIMKOMb, (EeHOJ, (opMalibAeTUull, aleTadbAeTua, aleToOH, MypaBbUHAas
KHUCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAs, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MajabTo3a, (PpyKTO3a, aHWIUH, JTUBUHUJ, U3OIPEH, XJIOPOIPEH,
CTUPOJI U JPYTHUE);

cOPMHPOBAHHOCTh, yMEHUS ONPENETsATh BHJI XWMHUYECKOW CBS3U B
OpraHUYeCKUX COEAUHEHUSIX (KOBAaJICHTHAs W HOHHAs CBsI3b, G- M T-CBA3b,

BOJIOPOJIHAS CBSI3b);



chOPMHPOBAHHOCTh yMEHUS TPUMEHATH TIIOJOKECHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS,

chOpPMHPOBAHHOCT, ~ YMCHHM  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
dbu3nyeckrue M XUMHYECKHE CBOMCTBA TUIHYHBIX IPEACTABUTEIICH Pa3IMUHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJKAHOB, IIUKJIO0AIKAHOB, aJKECHOB, aJKaJUCHOB,
JIKWHOB, AapPOMATHYECKUX YTJEBOJIOPOJIOB, CIUPTOB, AaJIbJICTUJIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, IPOCTBIX U CIIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHHOKHUCJIOT, OEJKOB, yTJIEBOAOB (MOHO-, JAU- W TIOJMCAXAPHUIOB),
WUTIOCTPUPOBATh ~ TCHETUYECKYID  CBSI3b  MEXKAY  HUMHU  ypaBHECHUSIMU
COOTBETCTBYIOIIUX XUMHYECKMX PpEaKIUi C MCHOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpMHUPOBAHHOCTh YMEHHS IIOJATBEP)KJIAaTh Ha KOHKPETHBIX MPUMEpPax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYeCKUX COCTUHEHUM OT
KPAaTHOCTH U THUIA KOBAJICHTHOM CBS3M (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPyHI aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIE€BOIOPOIHOTO
ChIpbsi (HedTh, MNPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKH U
MPaKTHIECKOE IPUMEHEHHE TIPOIYKTOB MEpepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUW O €CTECTBEHHO-HAYYHBIX
MeTOJaX MO3HAHUS — HAOJIOJACHUN, U3MEPEHUH, MOJICIIMPOBAHUH, YKCIICPUMEHTE
(peaJIbHOM U MBICJICHHOM) U YMEHHUSI TPUMEHSITh 3TH 3HAHMUS;

c(hOpMUPOBAHHOCTD yYMEHUSI MIPUMEHSITh OCHOBHBIEC orieparuu
MBICJTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATHU3alINIO, BBISABICHUE MPUYMHHO-CJICJACTBEHHBIX CBA3CH — JUIS U3Yy4YCHUS
CBOMCTB BEIIECTB U XUMHYECKUX PEAKIIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSATUSIMU U TIPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JJIs

Ooyiee OCO3HAHHOTO ITOHUMAaHUS CYIIHOCTH MAaTCPUAJIBHOTO CJWHCTBA MHpA,



WCIIOJIb30BAaTh CUCTEMHBIC 3HAHUS MO OPTaHWYECKONW XUMHUHU ISl OOBSICHEHHS U
MIPOTHO3UPOBAHUS SBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

chOpPMHPOBAHHOCTh YMEHHH: TMPOBOJUTH PACUETHI MO XUMHUYECKUM
dbopMyamM U ypaBHCHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UICCKUX
BEMYMH (Macca, OOBEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUID XHUMHUYECKOU
(GbopMysIBI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATM3UPOBATh M OICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBA3aHHOM ¢ mepepaboTKoM
BEILIECTB, UCMOJIb30BaTh MOJIYYEHHbIC 3HAHUS ISl IPUHSITUSL TPAMOTHBIX PEIICHUN
po0sIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOSITENIbHO TIJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHE CBOMCTB OPTraHHMYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIHUU YIIIEBOJOPOJOB pAa3IMYHBIX KIACCOB U
KHUCJIOPOJCOIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPTraHUYECKUX BEIIECTB) C COOIOACHUEM IPaBHII
Oe3omacHoro oOpaleHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopmMynupoBaTh 1€JIb UCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yAbTaThl SKCHEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(OpMHPOBAHHOCTh YMEHMIA:

cOOJII0JIaTh MPaBHJIa KOJIOTMYECKH 11eJ1eCO00pa3HOro MOBEACHHS B OBITY U
TPYIOBOW JEATEIBHOCTH B IEJNSX COXPAHEHHUS CBOETO 3[I0POBbS, OKPYKAOLIEH
MIPUPOTHOM Cpebl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHYECKOTO JEHCTBUSI Ha >XUBbIE OPraHU3MBI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAasi cMbICH TTokazaresis [1/1K;

aHAJM3UPOBATh 11EJ€CO00PA3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIIECTB B

IIPOMBINIJIICHHOCTH U B 6BITy C TOYKH 3PCHHUA COOTHOLICHUA PUCK-II0JIb3Aa,



c(OPMUPOBAHHOCTh YMEHHUH: OCYIIECTBIISATh LI€JICHANPABICHHBIA TOUCK
XUMHUYECKON MH(GOpMAIIMU B Pa3IMYHBIX UCTOYHUKAX (HaydHas U yueOHO-HAy4IHAs
JUTEpaTypa, CpeicTBa MaccoBOM nHpopMaluu, IHTepHET U apyrue), KpUTUYECKU
aHaAJIM3UPOBATh XUMUYECKYI0 HH(pOpMAIUIO, IepepadbaTbiBaTh €€ U HCIOIb30BaATh

B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1auei.

11 KJJACC

[IpenMeTHbie pe3ynbTaThl OCBOCHHS Kypca «OOIIas U HeopraHudeckas
XUMUSD» OTPaXkKaroT:

Cc()OPMUPOBAHHOCTb MPEJCTABICHUNA: O MaTepUaIbHOM €IMHCTBE MHpa,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTU SIBICHUM HPHUPOABI, O MECT€ U 3HAYECHUU
XMMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ pOoju B OOECIEUEHUHU YCTONUMBOIO
pa3BUTHA, B PEIIEHUU MPOOJIEM HKOJIOTUYECKOM, PHEPreTUYECKOM U MUIIEBOU
0e30MacHOCTH, B Pa3BUTUU MEIMIMHBI, CO3JaHUH HOBBIX MaTEPHUAIOB, HOBBIX
UCTOYHUKOB SHEPrUU, B OOECIEUEHUHU PAllMOHAIBHOIO MPUPOIOIOIb30BAHUS, B
(GOopMHpPOBaHUM MHPOBO33PEHHUSI W OOIIEH KyJbTypbl 4YeJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U MPHUPOAHOMN
cpexe;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAlOIIME MOHATHUS — XUMUYECKHWA OJJIEMEHT, aToM, SJIpO aroMma,
M30TOIIbI, 2JIEKTPOHHAs: 000JI0UKa aTOMa, S-, p-, d-aTOMHBIE OpOUTAIIN, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisi aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKUCIIEHUS,
XUMUYECKasg CBA3b (KOBAJICHTHAsl, HWOHHAs, MeETaUIMuecKasi, BOJOPOIHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas peakuus, pacTBOpP, SJIEKTPOJIMTHI,
HEAJIEKTPOJUTHL, 3JIEKTPOJUTHYECKAs JUCCOLMALNS, CTENEHb JHCCOLMALUY,
BOJOPOJHBIM TIOKa3aTellb, OKHUCIHUTENb, BOCCTAHOBUTENb, TEIJIOBOU 3hdexT

XUMHUUYECKOMN pCakunnu, CKOPpOCTb XUMHUYECKOMN pCaKkinn, XUMHUYICCKOC PABHOBCCHUC,



TEOPUH MU 3aKOHBI (TEOPHS SJIEKTPOIMTHUYECKOW IHUCCOLMALUHU, NEPHOIUUYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILEHUS SHEPTUU NPU XUMHUYECKUX PEaKUUAX, 3aKOH MOCTOSHCTBA COCTABA
BEILECTB, 3aKOH JEWCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHU SI3bIK
XUMUH, MHUPOBO33PEHUYECKHE 3HAHHUS, JIEKAllMeE B OCHOBE IOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBJIICHUM;  COBPEMECHHBIC
IIPEACTABICHUS. O CTPOCHHWH BEIIECTBA HA ATOMHOM, HWOHHO-MOJIEKYJIIDHOM H
HaJIMOJIEKYJISIPHOM YPOBHSIX; TMPEICTAaBICHUS O MEXaHU3Max XHUMHYECKHUX
peaKkiui, TEPMOAMHAMUYECKMX M  KUHETUYECKMX 3aKOHOMEPHOCTAX  HX
IIPOTEKAHMS, O XUMHUYECKOM DPaBHOBECHM, PACTBOPAX M IUCIEPCHBIX CHCTEMAX;
(akToJIOTUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUU U OE30MacCHOM
WCITOJIb30BAaHUU BAKHEHIIMX HEOPTraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON
NESATEIbHOCTH  4eJOoBeKa, OOIMX  HAYYHBIX  NPUHIMIAX  XHMHYECKOTO
IIPOU3BOJICTBA;

c(OpMHPOBAHHOCTh YMEHHII: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHIMA,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOLIME IOHATHUS IPU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUN;

C(OPMUPOBAHHOCTh YMEHHMSI HCIIOJIb30BATh XMMHMUYECKYI0 CHMBOJIUKY JUJIS
cocTtaBieHUss (GOopMysl BEUIECTB M  YpPaBHEHUH  XHMUYECKUX  pEakLuH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTAEIbHBIX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJIEHTHOCTh U CTENIEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSIX, BUJ XMMHUYECKOU CBSI3M (KOBAJIEHTHAs,
WOHHAas, METa/UINuyecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALINYECKON pemETKH, OOMEHHBIA U

JIOHOPHO-AKIIENITOPHBIN MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOU CBSI3H;



chOPMHPOBAHHOCTh,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAaHUUYECKHE
BEILIECTBA 10 UX COCTaBY, XUMUYECKHUE PEAKIIUU 110 PA3JIMYHBIM MMPU3HAKAM (UUCITY
U COCTaBy pearupyrolldx BEIIECTB, TEIUIOBOMY 3()QeKTy peakiuuu, U3MEHEHHUIO
CTETICHEH OKWCIICHHUS OJJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTajau3aTropa H
JIPYTHE); CAaMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPUH I Kilaccupukanuu
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUNL;

c(hOpMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI TIEPHOIUICCKOTO 3akoHa [l
N. MenneneeBa u J1eMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOIIYI0, OOBSICHUTEIBHYIO
Y TIPOTHOCTHUYECKYIO (DYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh AJICKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOrO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckoit  cucremsl  J.M.  MeHngeneeBa,  UCNONB3ysl  IMOHSTHUA
«QHEPTreTUYECKUE YPOBHW», «IHEPIETUUECKHUE IMOIYPOBHU», «S-, p-, d-aTOMHBIE
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE JHEPreTUYECKHUE COCTOSHUSA aToMay;
OOBSICHSITh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coeqMHeHUM 1o mnepuojgaMm u rpymnnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX DJICKTPOHHBIX 000JIOYECK;

chOPMHPOBAHHOCTh YMEHMI: XapaKTEepH30BaTh (OMUCHIBATH)  OOIIHE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'E€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MOMOIIbIO YPABHEHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINIM;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTh: OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ATUX peakIui; peakiuii MOHHOrO OOMEHa MyTEM COCTAaBJICHUS WX TMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  peakUuyd  TUAPOJIN3a;  PEaKUuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITMHKA U aTFOMUHUS );

c(hOpPMUPOBAHHOCTh yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKaHUs

XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep



M3MEHEHUSI CKOPOCTM XHUMHUYECKOW pPEaKIUH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTOpoB, a TAaKk)Ke XapakTep CMEIMICHUS XUMUIECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jecTBuil (mpuniui Jle [larense);

chOpPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXalue B OCHOBE MPOMBIIUIEHHOTO TMOJYyYEHUsI CEPHOM KHUCIIOThI, aMMHUaKa,
oOlue HayyHble MPUHIUINBI XUMHYECKHUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBINUICHHOCTH U B OBITY C TOUYKH
3pEHHUs COOTHOLIECHUSI PUCK-TI0JIb3a;

c(hOpPMHPOBAHHOCTh BIIAJIEHUS CHUCTEMOW 3HAHUA O METOJAaX HAYIHOTO
MO3HAHUS SIBJICHUW MPUPOABl — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBAHNUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHUSI IPUMEHSATh 3TU 3HAHUS MPU IKCIIEPUMEHTATILHOM HCCIICIOBAaHUU BEIIECTB
U 17 OOBSICHEHUS XHUMHUYECKUX SBJICHHM, HUMEIOIIUX MECTO B MPUPOJE,
MPAKTUYECKOM JEATEIbHOCTH YEJI0BEKA U B TOBCETHEBHOM )KU3HH;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0o0Jiee 0CO3HAHHOTO MOHUMAaHUSI MaTEPUATIBLHOTO €IMHCTBA MUPA;

cOPMHPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHATUM «MaccoBasi JIOJISl BEUIECTBA B PAaCTBOPE» U «MOJIIPHAS. KOHILIEHTPAIUS»;
Macchl BEIIECTBA WJIM 00BEMA rasza Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
win 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBOro s¢dexra
peaKkIiuy; 3HAYCHHUS] BOJOPOJHOTO IMOKa3aTesisi pacTBOPOB KHUCIOT M IIENoYed C
M3BECTHON CTEMEHBIO MMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAKUHH, €CIM OJAHO U3 MCXOJHBIX BELIECTB JTaHO B BHJE pacTBOpa C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHWMECH); JOJIM BBIXOJA MPOJIYKTa PEAKIMU; OOBEMHBIX OTHOIICHUIN
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH

XUMUYECKUNA  JKCMEPUMEHT  (MPOBEACHHWE  pEaKlMid  HOHHOTO  OOMEHa,



MOATBEPAKACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONpPECICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIbIO HHAMKATOPOB, HM3YYCHUE BIUSHUS
pa3iMyHBIX  (AKTOpOB HA CKOPOCTb XHMHUYECKOW pEaKIMu, pEeIIeHUe
AKCIEPUMEHTANbHBIX 3afad 1o TemaM «Mertaue» u  «Hemeramis»y) ¢
COOJII0JIEHUEM TpaBUJI 0€30MacHOro OOpallleHus ¢ BEIIeCTBAaMU U J1ab0paTOpHbIM
o0opynoBaHueM, (opMyaupoBaTh 1€ldb HCCIAEAOBAHMS, IMIPEICTABIATh B
paznuuHON (opMe pe3yibTaThl AKCIEPUMEHTA, aHAIM3UPOBATH M OILEHUBATh UX
JIOCTOBEPHOCT;

c(hOpMHUPOBAHHOCTh YMEHUI: COOJIOIaTh MTPaBUIa TOJb30BaHUS XUMHUYECKOM
nocyol W JabopaTOpHBIM O00OpyAOBaHUMEM, OOpalleHUus C BeEIIeCTBaMH B
COOTBETCTBUHM C HWHCTPYKIIMSIMU TIO BBITIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OMBITOB, 3KOJIOTUYECKH 11€71eCO00pa3HOr0 TMOBEACHUS B OBITY U TPYIAOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOETO 3JI0POBbS, OKPYKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOMYMBOIO pa3BHUTHS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JIEUCTBUSL HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTAaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMHUYECKON MHGOPMAIIMH B PA3IMYHBIX UICTOUYHUKAX (HAy4HAsl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeacTBa MaccoBor nHpopManuu, MHTEpHET U apyrue), KpUTUIECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MHGOPMAIIUIO, TIepepadaThiBaTh €€ U UCMOJIb30BATh

B COOTBETCTBHUU C ITOCTABIICHHOM YUeOHOM 3aauei.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO YacoB
JIeKTpo e OBBIE
Nen/m HaumeHoBaHHe pa3iesioB U TeM NMPOrpamMMbl Konrpoas  Tpakru ACKTPOMHbIe (L ppoBLIe)
Bcero HbIEe yecKHe o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
Pa3zgea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
. https://onlinetestpad.com/ru/tests/
[Ipenmer opranndeckoit xumuu. Teopust cTpoeHus .
1.1 . 8 chemistry/10class
opraHuueckux coefauHenuid A. M. bytineposa
https://chem-
ege.sdamegia.ru/?redir=1
https://stepenin.ru/tasks/organic
Hroro no pazgeny 8
Pa3nen 2. YraeBonopoabt
2.1 TIpenenbHpie YIeBON0pO/Ib — alKaHkl, 5 https://resh.edu.ru/subject/29/10/
[INKJIOATIKAHbI https://lesson.edu.ru/04/10
o) HenpeznenbHbie yriieBOJOPO/IBI: AIKCHBI, aIKaIHEHBI, 14 1 https://onlinetestpad.com/ru/tests/
AJIKHHBI chemistry/10class
2.3 ApomaTHu4ecKue yriaeBog0pOo bl (apeHbl) 8 https://chem-
24 [IpupoaHbIe ICTOYHUKH YTIIEBOJOPOIOB U HX 4 ege.sdamgia.ru/?redir=1
' nepepaboTka https://stepenin.ru/tasks/organic
2.5 [anorennpon3BoIHbBIE YTIIEBOJAOPOAOB 4 1
Uroro no pazgeny 35




Pasznea 3. Kuciopoacoaepskamme opranndeckie coeuHeHust

3.1 Cnuptsl. ®enon 11 https://resh.edu.ru/subject/29/10/
39 KapOoHunbHbIC COCTMHEHUS: aTbACTHIIBI M KETOHBI. 71 https:// less.on.edu.ru/04/ 10
) KapGonosie kuciaotel. Cioxubie 3hupsl. Kupb https://onlinetestpad.com/ru/tests/
chemistry/10class
https://chem-
3.3 VIIIeBO b 9 ege.sdamgia.ru/?redir=1
https://stepenin.ru/tasks/organic
Hroro no pazueny 41
Pa3nen 4. A3oTconepxkaiye opranudeckue coeJMHeHus1
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://onlinetestpad.com/ru/tests/
4.1 Amunbl. AMMHOKHUCITIOTEL benku 12 chemistry/10class
ege.sdamgia.ru/?redir=1
https://stepenin.ru/tasks/organic
Hroro no pasueny 12
Pa3pnen S. BeicokomMoJieKy aIsIpHbIE COeIMHECHUS
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://onlinetestpad.com/ru/tests/
5.1 BricokoMoneKynsipHbIE COEqUHEHUS 6 chemistry/10class

https://chem-
ege.sdamgia.ru/?redir=1

https://stepenin.ru/tasks/organic




Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

3



11 KJIACC

KoauuecTBO 4acoB

Kontpoar Ilpaktu  DJIeKTpoHHbIE (H(pPOBLIE)
Ne n/m HaumeHoBaHue pa3aesioB M TeM MPOrPaMMBbl
Bcero HbIE yeckue o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepnoanueckuii 3akoH u https://resh.edu.ru/subject/29/11
1.1 [leproauueckas cucreMa XMMUYECKUX 3JIEMEHTOB 9 https://lesson.edu.ru/04/11
. . MenneneeBa https://onlinetestpad.com/ru/tests/
1.2 Ctpoenue BemiectBa. MHOrooOpasue BE1ecTB 11 1 chemistry/11class
https://chem-
ege.sdamgia.ru/?redir=1
1.3 XHUMHIECKHE PEaKIIHHA 19 1 3 https://stepenin.ru/tasks/common
Hroro no pazgeny 39
Pa3nes 2. Heoprannyeckasi XuMust
2.1 Hemeramnsr 31 1 3 https://resh.edu.ru/subject/29/11
https://lesson.edu.ru/04/11
https://onlinetestpad.com/ru/tests/
chemistry/11class
2.2 Mertamisl 23 1 2
https://chem-
ege.sdamgia.ru/?redir=1
https://stepenin.ru/tasks/common
Wroro no pazmeny 54
Pa3nen 3. Xumus u :Ku3Hb
3.1 MeToapl mo3HAaHUSI B XUMHUH. XUMHSA U )KU3HD 9 https://resh.edu.ru/subject/29/11




Uroro no pazgeny

https://lesson.edu.ru/04/11
https://onlinetestpad.com/ru/tests/
chemistry/11class

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
KounuecTBo yacos
Ne Tema ypoxa Kounrpounr  IIpakru fllj;'?eﬂ DJIeKTPOHHbIE IU(POBLIE
n/n Bcero HbIE yecKue st OﬁpaSOBaTe.]IbeIe PeCypChl
padoThI padoThI
[IpenMeT 1 3HaYE€HHE OPraHUYECKON XUMUH, https://resh.edu.ru/subject/29/10/
1 IpeJICTaBICHUE O MHOI000pa3uu 1 https://lesson.edu.ru/04/10

OpPraHUYECKUX COCAUHEHUN
https://onlinetestpad.com/ru/tests/

DIIEKTPOHHOE CTPOEHUE aTOMa YTJIepo/ia chemistry/10class

2 (ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA). 1 https://chem-

BasienTHBIE BOBMOXXHOCTH aTOMa yriiepo/ia ege.sdamgia.ru/?redir=1
https://stepenin.ru/tasks/organic
https://resh.edu.ru/subject/29/10/

XumMmudeckas CBS3b B OpPraHu4eCKux https://lesson.edu.ru/04/10

3 COE/IMHEHMSAX. MexaHu3Mbl 00pa30BaHUS | httos://chem-

KOBAJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa . : .

- ege.sdamgia.ru/?redir=1
https://stepenin.ru/tasks/organic

4 Teopust CTPOEHHS] OPraHUYECKHX ! https://resh.edu.ru/subject/29/10/
coenuHenuit A. M. byrneposa https://lesson.edu.ru/04/10

Butbl H30MepHH: CTPYKTYpHAS, https://resh.edu.ru/subject/29/10/

5 IPOCTPAHCTBEHHAsL. DIEKTPOHHBIE P DHEKTHI 1 https://lesson.edu.ru/04/10
B MOJICKYJIaX OPTaHUYECKUX COCTMHEHUM
[IpencraBnenue o kIacCUPUKALNA U
6 cucremaruueckas Homenkinarypa (IUPAC) 1
OpPTaHWYECKUX BEIICCTB
7 Knaccudukanus peakiuii B opraHu4ecKoi 1
XUMHUHI
8 Cucremaruzanusa U 0000IIeHNE 3HAHUN 110 1 https://onlinetestpad.com/ru/tests/




TEMEC

AJKaHBI: TOMOJIOTHYECKHH psifl, 001as
dbopMyIa, HOMEHKIIATypa 1 U30MepHs,

chemistry/10class

https://chem-
ege.sdameia.ru/?redir=1

https://stepenin.ru/tasks/organic

https://resh.edu.ru/subject/29/10/

dbopMyIa, HOMEHKJIATypa, 3JIEKTPOHHOE U

9 https://lesson.edu.ru/04/10
AJIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYII
. https://resh.edu.ru/subject/29/10/
10 dusznueckue U XMMUYECKHE CBOMCTBA https:/lesson.edu.ru/04/10
aJIKaHOB
https://onlinetestpad.com/ru/tests/
chemistry/10class
1 Moo o s ppose, Cross hpsichen:
ege.sdamgia.ru/?redir=1
https://stepenin.ru/tasks/organic
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
[uknoankansr: o0mas popmyia, https://onlinetestpad.com/ru/tests/
12 HOMEHKJIATypa ¥ H30MEepHs, ovco6eHHocm chemistry/10class
CTPOEHHS U XUMHUYECKHX CBOMCTB, CITIOCOOBI
TIOJTyYEHUS ¥ IIPUMEHEHHE https://chem-
ege.sdamgia.ru/?redir=1
https://stepenin.ru/tasks/organic
Peiierie pacUETHBIX 3a/a4 HA OMPE/ICCHIE https://onlinetestpad.com/ru/tests/
MOJIEKYJISIPHON (POPMYJIBI OPraHUYECKOTO chemistry/10class
13 BEIeCcTBa 10 MAaCCOBBIM JOJISIM aTOMOB https://chem-
3JIEMCHTOB, BXOJAIIMX B €ro cocras. Cucre- ege.sdamgia.ru/?redir=1
MaTH3alKs 1 0000MEeHNE 3HAHMI 110 TeMe https://stepenin.ru/tasks/organic
14 AJIKCHBI: TOMOIIOTHHECKU P, 00mmas https:/resh.edu.ru/subject/29/10/




IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI.
CTpyKTypHas U LUC-TPaHC-U30MEPUs
AJIKEHOB

duznueckre 1 XUMUYECKHE CBOMICTBA

https://lesson.edu.ru/04/10

https://resh.edu.ru/subject/29/10/

15 https://lesson.edu.ru/04/10
ankeHoB. [IpaBuino MapkoBHMKOBa
16 CrocoOb! nomy\eHHs u npUMeHeHx e https://stepenin.ru/tasks/organic
AIKEHOB
[TpakTiueckast pabota Ne 1 mo teme
17 "[lonyuyeHue 3TUIEHA U U3yYEHUE €TI0
CBOMCTB"
https://onlinetestpad.com/ru/tests/
Pemenue pacuéTHBIX 337249 Ha ONIPEICIICHIE chemistry/10class
18 MOJIEKYJISIPHOUM (POPMYIIBI OPTraHHUYECKOTO https://chem-
BEIIECTBA ege.sdamegia.ru/?redir=1
https://stepenin.ru/tasks/organic
AJIKaIHeHBI: COMPSDKSHHBIE, https://resh.edu.ru/subject/29/10/
19 W30JIMPOBAaHHbIE, KyMYJIHPOBAaHHBIE. https://lesson.edu.ru/04/10
Oco0eHHOCTH ANEKTPOHHOT'O CTPOEHUS
. . https://chem-
20 XI/IeMI:IeCKI/Ie CBOMCTBA CONMPSIKEHHBIX eoe.sdameia.ru/redir=1
HMEHOB : .
A https://stepenin.ru/tasks/organic
https://onlinetestpad.com/ru/tests/
71 CriocoObI nostyueHus 1 IpUMEHEHNE chemistry/10class
aJKaIMEHOB https://chem-
ege.sdamgia.ru/?redir=1
AJIKHHBI: TOMONOTHECKHH Psill, 0b1ias https://resh.edu.ru/subject/29/10/
22 (opmy13, HOMEHKIATYPA, SHEKTPOHHOE 1 https://lesson.edu.ru/04/10

MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL,
(bu3HYecKre CBONCTBA




23 XUMHYECKHE CBOMCTBA aIKUHOB https://lesson.edu.ru/04/10
24 KauecTBeHHbIE peakuy Ha TPOHHYIO CBSI3b https://resh.edu.ru/subject/29/10/
https://chem-
75 CriocoObI mostyueHus 1 IPUMEHEHNE eve.sdameia.ru/redir=1
AJKHMHOB . .
https://stepenin.ru/tasks/organic
26 Pewenne sanat: Ppacy€Thl 110 YPAaBHEHUIO
XUMUYECKON PeaKIuu
https://onlinetestpad.com/ru/tests/
c 6ot . chemistry/10class
27 Tepll\::eMaTmanm 1 0000IIICHUE 3HAHUH 110 hitos://chem-
ege.sdamgia.ru/?redir=1
https://stepenin.ru/tasks/organic
ApeHBbI: TOMOJIOTHYECKUN Psif, 00Ias
(popmyna, HOMEHKIaTypa. DNEKTPOHHOE U https://resh.edu.ru/subject/29/10/
28 IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI https://lesson.edu.ru/04/10
OeH30J1a ¥ TONIyoJIa, UX (PU3HYECKHE
CBOMCTBa
https://onlinetestpad.com/ru/tests/
< . chemistry/10class
29 3;;41\21/]1?:;;;6 CBOWCTBA apEHOB: PEAKIIUU httos://chem-
ege.sdamgia.ru/?redir=1
https://stepenin.ru/tasks/organic
https://onlinetestpad.com/ru/tests/
XUMHUYECKUE CBOWCTBA apPEHOB: pPeaKIuu chemistry/10class
30 MIPUCOETNHEHUS, OKHCIIEHUE TOMOJIOTOB https://chem-
Oen3ona ege.sdamgia.ru/?redir=1
https://stepenin.ru/tasks/organic
31 Oco0eHHOCTH XUMUYECKHUX CBOMCTB CTHpOJIA
32 Pemenue pacy€THbIX 3a/1a4 Ha ONPEACICHUE https://chem-

MOJIEKYJISIPHOUM (OpPMYJIIbI OPraHHMYECKOTO




BCIICCTBA

ege.sdamgia.ru/?redir=1

33 CriocoObI mostyueHust 1 IpUMEHEHNE apEeHOB https://stepenin.ru/tasks/organic

r https://chem-

34 E€HETHYECKAasl CBSI3b MKy Pa3TUIHBIMU eoe.sdameia.ru/2redir=1

KJIaCCaMH YTJIEBOJOPOIOB . .
https://stepenin.ru/tasks/organic
https://onlinetestpad.com/ru/tests/

Pacuérel o ypaBHEHUSIM XUMHUYECKHUX chemistry/10class

35 peakuuii. CuctemaTusanus 1 00001IeHre https://chem-
3HaHMH 110 TEME ege.sdamgia.ru/?redir=1
https://stepenin.ru/tasks/organic
36 0 . 0 o https://resh.edu.ru/subject/29/10/
uponHeii ra3. [lonyrasie HedTAHBIE ra3bl
pHpoa yr https://lesson.edu.ru/04/10
37 KameHnHbIi1 yrosip 1 IpOIyKThI €70
nepepadoTKU
s Iée‘i’“ 1 crioco0bl e& “epepaﬁ‘mg“- https://resh.edu.ru/subject/29/10/
HMEHEHHE MPOAYKTOB EpEpadOTKU
p POAYK pep https://lesson.edu.ru/04/10

He(dTH
https://onlinetestpad.com/ru/tests/

r chemistry/10class

39 E€HETHYCCKAasl CBSI3b MKy Pa3TUIHBIMHU hitos://chem-

KJIACCaMH YTJIEBOIOPOIOB : ) )
ege.sdamgia.ru/?redir=1
https://stepenin.ru/tasks/organic

["asioreHonpon3BOIHEIE YTIIEBOIOPOIOB:

40 IIEKTPOHHOE CTPOEHUE; pEaKLUn
3aMelleHns TajJoresa
JlewicTBue 1Iemouen Ha
41 raJoreHIpous3BoAHbIe. B3aumoneicreue
IIUTAIIOT€HAJIKAHOB C MArHUEM U IIUHKOM
42 Cucremaruzanusa U 0000IIeHNE 3HAHUN 110 https://onlinetestpad.com/ru/tests/




43

pazneny "YrieBonopoasr"

KonTtponbHast pabora o Teme

chemistry/10class
ege.sdamgia.ru/?redir=1
https://stepenin.ru/tasks/organic

"YraeBogopoibr"
[IpenenbHBIC 0JTHOATOMHBIC CITUPTHI:
FOMOJIOTHYECKH il psizt, o6mas hopmya, https://resh.edu.ru/subject/29/10/

44 CTPOEHHUE MOJIEKYII, H30MEPHS, https://lesson.edu.ru/04/10

HOMEHKJIaTypa, Kiaccuduxanms,

(bu3UYEeCKHe CBONCTBA

< . https://resh.edu.ru/subject/29/10/
45 UMHUYECKHE CBOMCTBA MPECITbHBIX https:/lesson.edu.ru/04/10

OJIHOATOMHBIX CITUPTOB

https://resh.edu.ru/subject/29/10/
c . https://lesson.edu.ru/04/10
MOCOOBI TIOJTyYEHUS ¥ IPUMEHEHHE . _

46 OJIHOATOMHBIX CIIUPTOB it s.//cherp )
ege.sdameia.ru/?redir=1
https://stepenin.ru/tasks/organic
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10

TpocTeie 3 HUpbl: HOMEHKIATYpa U https://onlinetestpad.com/ru/tests/

47 U30MEpPHUsl, 0COOEHHOCTH (PU3NYECKUX U chemistry/10class

XUMHUYECKUX CBOMCTB https://chem-
ege.sdamegia.ru/?redir=1
https://stepenin.ru/tasks/organic
MHOTr0aTOMHBIE CIIUPTHI: STHIEHTIIMKONb U https://resh.edu.ru/subject/29/10/
48 [IIMIEPHH, X (DU3UYECKHE U XUMUYECKUE https://lesson.edu.ru/04/10
CBOMCTBA
49 CriocoObI nostyueHus 1 IpUMEHEHNE https://chem-




MHOI'0OAaTOMHBIX CITMPTOB

@DeHO: CTPOCHHUE MOJIEKYIIbI, (PU3NYECKUE

ege.sdamgia.ru/?redir=1

https://stepenin.ru/tasks/organic
https://resh.edu.ru/subject/29/10/

>0 cBoiicTBa. TOKCUYIHOCTH eHOIa https://lesson.edu.ru/04/10
. https://resh.edu.ru/subject/29/10/
I Xuwnieckue caoficTsa (enona https://lesson.edu.ru/04/10
https://onlinetestpad.com/ru/tests/
chemistry/10class
52 Crioco0b! nostyueHus 1 npuMeHeHue GpeHona https://chem-
ege.sdamgia.ru/?redir=1
https://stepenin.ru/tasks/organic
[TpakTudeckas padora Ne 2. Pemenue
53 SKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
"CnupTtsl U eHosbr"
https://onlinetestpad.com/ru/tests/
. chemistry/10class
54 SGI/II\:geMaTI/ISaHI/Iﬂ 1 00001IIeHNEe 3HAHUHN T10 hitos://chem-
ege.sdamgia.ru/?redir=1
https://stepenin.ru/tasks/organic
AJIB/IETH]IBI M KETOHBI: SMCKTPOHHOC https://resh.edu.ru/subject/29/10/
55 CTpOeHHE KapGOHHITBHOI rpymkL, https://lesson.edu.ru/04/10
TOMOJIOTHYECKHE PsAJIbI, 0011ast popmMya,
M30MEpHsI U HOMEHKJIATypa
56 AJBJIETHIIB! U KETOHBI: QH3MUECKHe https://resh.edu.ru/subject/29/10/
CBOICTBa; peakLUu IPUCOEINHEHNUS https://lesson.edu.ru/04/10
57 Peaxnyu okMcCIEHHS U KAYECTBEHHBIE https://resh.edu.ru/subject/29/10/
peaKIu aJIbJIETHIOB U KETOHOB https://lesson.edu.ru/04/10
https://onlinetestpad.com/ru/tests/
58 CriocoOnI TTOTyYeHUs aTbJACTH/IOB U KETOHOB

chemistry/10class




OmHOOCHOBHBIE MTpeeNIbHBIE KapOOHOBBIE

https://chem-
ege.sdameia.ru/?redir=1

https://resh.edu.ru/subject/29/10/

59 KHCJIOTBI, 0COOCHHOCTH CTPOCHUS MX
p https://lesson.edu.ru/04/10
MOJIEKYJT
60 M3oMepust ¥ HOMEHKIIATypa KapOOHOBBIX https://resh.edu.ru/subject/29/10/
KHCJIOT, UX (PU3UYECKHE CBOWCTBA https://lesson.edu.ru/04/10
X . https://chem-
61 UMHUYECKHE CBOMCTBA MPECITbHBIX eoe.sdameia.ru/redir=1
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT . )
https://stepenin.ru/tasks/organic
OcoGemHocTH CBOHCTB MypaBLHHON https://resh.edu.ru/subject/29/10/
62 KHUCTI0Thl. MHOTOOOpa3ue kapOOHOBBIX
KHCIIOT
Oco0eHHOCTH CBOMCTB: HENPEAEIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
63 JTUKapOOHOBBIX, TUAPOKCUKAPOOHOBBIX https://stepenin.ru/tasks/organic
kucnort. [IpencraBuTenu BoICIIUX
KapOOHOBBIX KUCIIOT
64 [ToHsITHE O IPOM3BOAHBIX KapOOHOBBIX
KHUCIIOT
C 5 https://chem-
65 MOCOOBI TTOJTyYEHUS ¥ IPUMEHEHHE eve.sdameia.ru/2redir=1
KapOOHOBBIX KUCIIOT . )
https://stepenin.ru/tasks/organic
66 CrnosxHble 3(hUpbl: TOMOJIOTHYECKUHN PsIJI, https://resh.edu.ru/subject/29/10/
oOmras popmyna, U30MEepuUsi 1 HOMEHKIIATypa https://lesson.edu.ru/04/10
@ . https://chem-
" . .
67 5 (b;g:;CKHe 1 XHMURECKHE cBoucTha ege.sdamgia.ru/?redir=1
https://stepenin.ru/tasks/organic
63 Pemenne pacu€THbIX 3a7a4: 10 yPAaBHEHUIO https://chem-

XUMHYECKOMN pCaKknuun, Ha ONpPCACICHUC

ege.sdamgia.ru/?redir=1




MOJICKYJISIPHOU (hOpMYITBI OPTaHUIECKOTO
BEIIIECTBA

https://stepenin.ru/tasks/organic

[TpakTuueckas padora Ne 3. Pemenue

69 HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Kap6oHoBsie kucinothl. CioxHbIe YPupH"
- https://resh.edu.ru/subject/29/10/
70 MpLL: CTPOCHNUE, (USHUECKAC I https://lesson.edu.ru/04/10
XUMHUYECKHE CBOICTBA (TUAPOIU3)
Oco0eHHOCTH CBOICTB KUPOB, COJIEPIKATIX
71 OCTaTKH HETIPEIETbHBIX KUPHBIX KUCIIOT.
JKups! B ipupone
Mpb11a Kak COJIA BBICIIIAX KapOOHOBBIX
72 KHCTIOT, UX Mototiee neiictsue. [lonstue o
cuHTeTHYecKux Moromux cpeactrax (CMC)
IeHeTHYECKas CBA3b YIJIEBOJOPOIOB H https://chem-
73 KHUCJIOPOJCOAEPKALINX OPTraHUYECKUX ege.sdamgia.ru/?redir=1
BEIIECTB https://stepenin.ru/tasks/organic
. https://chem-
74 P;l;qenll M0 YPaBHEHUSIM XUMHYECKHIX eoe.sdameia.ru/redir=1
KITHIA : .
P https://stepenin.ru/tasks/organic
. https://chem-
75 Cenc:eMaTmaumi 1 00001IeHIe 3HAHUI 110 ece.sdameia.ru/2redir=1
TeM : .
https://stepenin.ru/tasks/organic
OG1wast XapaKTePUCTUKA YITIEBOIOB I https://resh.edu.ru/subject/29/10/
76 KJIacCU(pUKalus yrieBoJoB (MOHO-, TU- U https://lesson.edu.ru/04/10
MOJIMCaXapHUIb)
77 MOHOC&X&pI/II(BIZ q)ng[quKHe CBOMCTBA U https://resh.edu.ru/subject/29/10/
HaXO0JICHUE B MPUPOJIE https://lesson.edu.ru/04/10
78 TIpuMEHCHHE FTIOKOSEL, € SHAYCHNUC B https://stepenin.ru/tasks/organic

KUBHCACATCIIbBHOCTH OpraHnu3smMa




Jucaxapupl: caxapo3a, MajabTo3a U

https://resh.edu.ru/subject/29/10/

79 nakTo3a. Haxoxaenue B mpupojie u https://lesson.edu.ru/04/10
IPUMEHEHUE AUCAXAPUIOB https://stepenin.ru/tasks/organic
https://resh.edu.ru/subject/29/10/
%0 HOJII/IcaxapI/II[BI: CTPOCHUC MaKPVOMOHeKYH, https://lesson.edu.ru/04/10
W3NYECKHAE U XUMUYECKHE CBOMCTBA .
¢ ? https://onlinetestpad.com/ru/tests/
MIPUMCHEHUE .
chemistry/10class
81 I 5 https://resh.edu.ru/subject/29/10/
OHATHE 00 UCKYCCTBEHHBIX BOJIOKHAX
Y https://lesson.edu.ru/04/10
Pemienue pacueTHbIX 3a7a4 Ha ONPEICICHHE https://chem-
82 JIOJIY BBIX0J1a IPOAYKTA PEAKIIUH OT ege.sdamgia.ru/?redir=1
TEOPETHYECKH BO3MOXKHOTO
c Gob . https://chem-
33 ap;(;l;eﬂMamsaum{ # 00001IeHEe 3HAHUH 110 ece.sdameia.ru/redir=1
p y https://stepenin.ru/tasks/organic
KonTponbHas pabora no teme
84 "Kucnoponacoaepamiyue opraHu4eckue
coenqnueHusa”
AMUHBI: KITacCH(HKALWS, CTPOCHHE https://resh.edu.ru/subject/29/10/
85 MoJIeKyJ1, oouias Gopmyia, usomepus, https://lesson.edu.ru/04/10
HOMEHKJIaTypa U (PU3NYECKUE CBOKWCTBA
. https://resh.edu.ru/subject/29/10/
36 XUMUYEeCKUE CBOWCTBA aMU(PATUUECKUX https:/lesson.edu.ru/04/10
AMUHOB
A 5 https://resh.edu.ru/subject/29/10/
Q7 HWINH: CTpoerUIe aHWMJIMHA, 0COOEHHOCTH https:/lesson.edu.ru/04/10
XUMHYECKUX CBOMCTB aHWJIMHA . )
https://stepenin.ru/tasks/organic
28 CriocoObl TTOTy4eH s U IPUMEHEHHE https://chem-

anmu(aTHIeCKuX aMHHOB

ege.sdamgia.ru/?redir=1




&9

AMHMHOKHCIIOTBI: HOMEHKIJIATypa 1
u30MepHsi, (HU3NYeCcKre CBOMCTRA.
OtaenpHbIC IPEACTABUTENHN 0-aMUHOKHCIIOT

https://stepenin.ru/tasks/organic

https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10

90

XHUMHU4JecKre CBOMCTBA AMHMHOKHUCIIOT, UX
OMOJIOrMYECKOC 3HAUCHHUE AaMHUHOKHUCIIOT.
CuHres u TUAPOJIU3 IICIITUAOB

https://stepenin.ru/tasks/organic

91
92

93

benku kak mpupoaHbIe TOTUMEPHI;
CTPYKTYpPHI O€JIKOB

XUMHAYECKHUE CBOUCTBA OEIIKOB
A30TCOoIepIKaIIie FeTePOIUKINUCCKHE

COCAMHCHUS. HYKJIGI/IHOBI)IC KHCJIOTHI:
COCTaB, CTPOCHHUC U OouoJioruyeckas PpoJib

https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10

https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10

94

95

[Tpaktuyeckas padora Ne 4. Pemenue
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"A3oTcoaeprKalye OpraHun4ecKue
coenqnueHusa”

[IpakTuueckas pabora Ne 5. Pemenue
9KCHEPUMEHTAIbHBIX 3334 110 TeEMe
"Pacnio3HaBaHuE OPraHUYECKUX
coequHeHui"

96

KonTpomnpHas pabota mo Teme
"A30TcoepIKale OpraHuIeCKue
coequuenusa"

97

OCHOBHBIE TTIOHATHS XUMHU
BBICOKOMOIJICKYJIAPHBIX COCI[I/IHCHI/Iﬁ u
METOJbI UX CUHTEC3a —IIOJIMMCPU3aAlHA U
MNOJIMKOHACHCAIIUA

https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10

98

[TnacTmaccel. YTunuzanus u nepepadoTka
IJ1aCTUKa

https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10

99

DnacToMepsl: HaTypaJIbHbII CHHTETUYECKHE

https://resh.edu.ru/subject/29/10/




Kay4dyku. Pe3una

Bomokna: HaTypaJlbHBIC, HCKYCCTBCHHBIC,

https://lesson.edu.ru/04/10

https://resh.edu.ru/subject/29/10/

100 ::;;:Z;Z;E;Kﬂe' Homamepsr crienuarbHoro 1 https://lesson.edu.ru/04/10
[TpakTuueckas padora Ne 6. Pemenue
101 DKCIIEPUMEHTAIIBHBIX 3aa4 110 TEME 1
"Pacmo3HaBanue miacTMacc U BOJOKOH"
https://onlinetestpad.com/ru/tests/
O06o0011eHre U cUcTeMaTU3alus U3Y4eHHOTO chemistry/10class
102 MmarepHaia 1o reme "BbIcOKOMONeKynsIpHbIe 1 https://chem-
coeauHeHHs" ege.sdamgia.ru/?redir=1
https://stepenin.ru/tasks/organic
OBILIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

KoJymuecTBo yacos JlaTa
Ne Tema ypoxa KonTpouts miyaeH DJIeKTPOHHbIE IU(POBBIE
n/n st oOpa3oBaTe/ibHbIE pecypchbl
1 AtoMm. CoctaB aTOMHBIX sijiep. XUMUYECKUM hitps://resh.edu.ru/subject/29/11
anemenT. 3oTorb: https://lesson.edu.ru/04/11
’ CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB,
KBaHTOBBIE YKCIIA
3 Krnaccupuranys XuMUIECKUX SIEMEHTOB (- https://onlinetestpad.com/ru/tests/
, P~ d-, f-onemenrtsr) chemistry/11class
4 Pacnipenenenue 3;eKTpOHOB IO ATOMHBIM https://chem-
opbuTaM ege.sdamgia.ru/?redir=1
JICKTPOHHBIC KOHUTypallH aTOMOB https://stepenin.ru/tasks/common
5 AJIEMEHTOB B OCHOBHOM M BO30YXIEHHOM
COCTOSTHUH
https://onlinetestpad.com/ru/tests/
chemistry/11class
| Jmempomme sonfspa: zonon psichen:
ege.sdamgia.ru/?redir=1
https://stepenin.ru/tasks/common
Iepuonuyeckuit 3axon u Ilepuonuieckas https://resh.edu.ru/subject/29/11
7 CHCTEMAa XMMHYECKHX DJIIEMEHTOB 2} u. § https:/lesson.edu.ru/04/11
MeneneeBa, CBsA3b C COBPEMEHHOU TeOpHEi
CTPOCHHUSI aTOMOB
5 https://onlinetestpad.com/ru/tests/
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB chemistry/11class
3 XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX HMH https://chem-
MIPOCTBIX M CIIOKHBIX BEMIECTB IO TPYIIIIaM U _137. )
MepHoaam ege.sdamgia.ru/?redir=1
https://stepenin.ru/tasks/common
9 CucreMaru3anus 1 0000IICHUE 3HAHUH 110 https://chem-




TEMC

ege.sdamgia.ru/?redir=1

https://stepenin.ru/tasks/common

Bunnl xumpuueckou cBsi3u. MexaHu3MEI
00pa3oBaHMs KOBAJICHTHOM CBSI3H.

https://resh.edu.ru/subject/29/11

10 https://lesson.edu.ru/04/11
Bonopoanas cBs3b. MexmoliekynsipHbie
B3aHUMOJICUCTBU
https://onlinetestpad.com/ru/tests/
BajieHTHOCTB ¥ BaJICHTHBIE BO3MOYKHOCTH chemistry/11class
11 aToMOB. CBSI3b 3JIEKTPOHHOHN CTPYKTYpPBI https://chem-
MOJIEKYJ C UX TE€OMETPHUYECKHM CTPOCHUEM ege.sdameia.ru/?redir=1
https://stepenin.ru/tasks/common
12 [IpencraBiaeHust 0 KOMILUIEKCHBIX https://resh.edu.ru/subject/29/11
COEAMHEHMSX: COCTAaB U HOMEHKJIATYypa https://lesson.edu.ru/04/11
https://onlinetestpad.com/ru/tests/
BemectBa MOeKynspHOTO U . chemistry/1 1class
HEMOJIEKYJISIPHOI'O CTPOEHUA. THIIBI
13 yaAp P N https://chem-
KPUCTAINTUYECKUX PEIIETOK M CBOMCTBA ) rredine]
BEIECTB ege.sdamgla.r‘u/ Jredir=
https://stepenin.ru/tasks/common
14 IlousaTue o JUCHEPCHBIX CUCTEMAX. https://resh.edu.ru/subiect/29/1 1
[IpencraBnenue 0 KOJUIOUIHBIX pacTBOpax https://lesson.edu.ru/04/11
https://onlinetestpad.com/ru/tests/
WcTrHHBIE PACTBOPBI: HACHIIIEHHBIE U chemistry/11class
15 HEHACBIIICHHBIE, PACTBOPUMOCTb. https://chem-
Kpucrannoruapatsl ege.sdameia.ru/?redir=1
https://stepenin.ru/tasks/common
C 5 https://chem-
[IOCOOBI BBIPAKEHUS KOHIICHTPALIUN ) )
16 P HeHTpan ege.sdamegia.ru/?redir=1
pacTBOpOB )
https://stepenin.ru/tasks/common
17 Pemenue 3a/1a4 ¢ HCIOIb30BAHNEM TTOHATHI https://chem-

""MaccoBast 107151 paCTBOPEHHOTO BelecTna",

ege.sdamgia.ru/?redir=1




"MoJIsIpHasi KOHIEHTpaus"
Knaccudukanus 1 HOMEHKIATypa

https://stepenin.ru/tasks/common

18 HEOPraHMYECKUX BEIIECTB
19 Cucrematusauus 1 00001IeHHE 3HAHUT ege.sdameia.ru/?redir=1
https://stepenin.ru/tasks/common
Kontponbnas padora mo temam "CtpoeHue
aroma. [leproanueckuii 3aKOH U
20 [leproanueckas cucteMa XUMUYECKUX
anemenToB /. 1. Menneneesa", "Ctpoenue
BemecTBa. MHOrooopasue BeniecTs"”
Krnaccudukanus XuMHuecKux peakiui B
51 :}))IeOpFaHquCKOﬁ H OpraHH4ECKOH XHMHUH. https://resh.edu.ru/subject/29/11
aKOH COXpPaHEHHS MacChl BEIIECTB; 3aKOH
COXpaHeHIfH u npeBpameHmI;lHeprI:m pH https://lesson.edu.ru/04/11
XUMHUYECKHUX PeaKIHsIX
2 Temnosbie 3QPEKTHI XUMUYECKUX PEAKIIH. https://resh.edu.ru/subject/29/11
TepMoxnMuueckue ypaBHEHUS https://lesson.edu.ru/04/11
https://chem-
23 BLIqI/IcheHH;I M0 YPaBHEHHUSIM XUMHUYECKHIX eve.sdameia.ru/2redir=1
peaKkIuii 1 TePMOXUMHUYECKUM YPaBHEHUSIM
CKOpOCTE XMMIIECKOH peaKiluy, €€ https://resh.edu.ru/subject/29/11
% | semmomiooto on pasmITK uiropos hitpsiesson.eduru/04/1
25 ['oMOreHHbIe M reTepOreHHbIE peakuu
[IpakTuueckas pabora Ne 1 o Teme
26 "BausiHue pa3nuuHbIX (GaKTOpOB Ha
CKOpPOCTh XUMHYECKON peakiuun"
7 OGpaTuMble U HeOOPaTHMbIE PEAKIIUH. https://resh.edu.ru/subject/29/11
XHWMHUYECKOE PAaBHOBECHE https://lesson.edu.ru/04/11
28 [TpakTuyeckas padora Ne 2 o Teme




"Bausiaue pa3nu4HbIX (PaKTOPOB HA
MI0JIO’KEHHE XUMUYECKOT0 paBHOBECHUS "

DNEKTPOIMTHYECKAs TUCCOLUAIIHS.

https://resh.edu.ru/subject/29/11

29 CuiibHBIE U ci1a0bIe dIIeKTPOINThL. CTeleHb
P https://lesson.edu.ru/04/11
IUCCOLIUAIINT
" Honnoe IPOUSEICHIE BOALL Cpena https://resh.edu.ru/subject/29/11
BOJHBIX PacTBOPOB. Bomopo HbIi
A P P AOPOAL https://lesson.edu.ru/04/11
nokazarenb (pH) pactBopa
r 5 p https://chem-
UAPOIN3 cojie. Peaknuu, npoTeKaroue B ) )
31 P 1 p m ege.sdameia.ru/?redir=1
pacTBOpax 3JIEKTPOJIUTOB -
https://stepenin.ru/tasks/common
[IpakTuueckas pabora Ne 3 o Teme
32 "XuMHYeCcKre peakliuy B pacTBOpax

3JIEKTPOJIUTOB"
https://onlinetestpad.com/ru/tests/

OKHCIUTENTFHO-BOCCTAHOBUTEIHHBIC chemistry/11class

33 peakuuu. Baxuelmme oKUCIUTENU 1 https://chem-

BOCCTAaHOBUTCIINA ege.sdameia.ru/?redir=1
https://stepenin.ru/tasks/common
https://onlinetestpad.com/ru/tests/

M chemistry/11class

T JIEKTPOHHOTO (DJIEKTOHHO-MOHHOT
34 €TOJI DJIEKTPOHHOTO (3JIEKTOHHO-MOHHOTO) https://chem-

OanaHca _pi‘ )
ege.sdameia.ru/?redir=1
https://stepenin.ru/tasks/common

35 DIEeKTPOJIH3 PACTBOPOB U PACIIIIABOB https://resh.edu.ru/subject/29/11

BEIIECTB https://lesson.edu.ru/04/11

36 Pemrenne 3amay pa3nuyHbIX TUIIOB https://chem-
ege.sdamegia.ru/?redir=1

37 Pemrenne 3ama4 pa3nuyHbIX TUIIOB .
https://stepenin.ru/tasks/common

38 Cucremarnsaius u 0000weHne sHanmi 110 https://onlinetestpad.com/ru/tests/

Teme "XuMHuueckue peakiuu'




chemistry/11class
ege.sdamgia.ru/?redir=1
https://stepenin.ru/tasks/common

KontposbHas padota nmo teme "XumMudeckue

39 "
peakuuu
ITonoxenne Hemerasuios B [lepuoauyeckon ‘

40 cHCTeMe XUMHYECKHUX 21eMeHToB 1. M. https://resh.edu.ru/subject/29/11
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX https://lesson.edu.ru/04/11
aToMoB. Du3nueckre CBONCTBA HEMETAIIIOB
AJIJIOTpOHI/Iﬂ HEMETAJLJIOB (Ha rnpumepe https://resh.edu.ru/subject/29/11

41
KHCIIopo/ia, cepsl, hocdopa u yriepoaa) https://lesson.edu.ru/04/11
BOI[OpOI[Z [IOJIy4YEeHHE (1)I/I3I/I"ICCKI/I6 u https://resh.edu.ru/subiect/29/1 1

42 N
XUMHUYECKHE CBOMCTBA. ['mapu bl https://lesson.edu.ru/04/11

3 FaﬂorgHH: HAXOIICHHC B TIPUPOZLE, https://resh.edu.ru/subject/29/11
CHOCOObI OTyUYeHUs], PU3NYECKUE U

YHCHIT, ¢ https://lesson.edu.ru/04/11
XUMHUYECKHUE CBOKCTBA
I'anorenoBoxopoael. Baxkueiimue

44 KHCIIOPOJICO/IEPKALLUE COCIMHEHMS https://stepenin.ru/tasks/common

raJjoreHoB
https://onlinetestpad.com/ru/tests/
JlaGopaTopHbIE U MPOMBIILIEHHBIE CIIOCOOBI chemistry/11class

45 IoJIy4eHus rajoreHos. [Ipumenenue https://chem-

TaJIOreHOB U UX COSTMHEHUH ege.sdamgia.ru/?redir=1
https://stepenin.ru/tasks/common
[IpakTuueckas pabora Ne 4. Pemenue

46 AKCIIEPUMEHTAJIFHBIX 3a7a4 110 TeMe
"Tanorensr"

Kucnopon: naboparoprbie u https://resh.edu.ru/subject/29/11

47 MIPOMBIIIJICHHBIE CTIOCOOBI TTOJTYICHHUS,

¢dusnyeckrue 1 XuMHYecKkre cBoiicta. O30H.

https://lesson.edu.ru/04/11




[IpuMeHeHne Kucinopoa u 030Ha

48 Oxcupl U NEPOKCUIBI

49 Pemenue 3ai1a4 pa3nuyHbIX TUIIOB https://stepenin.ru/tasks/common

50 Cepa: HaXOXKICHHE B MPHPOJIE, CIOCOObL https://resh.edu.ru/subject/29/11
TTOTLYHCHHA, (usntieckue 1 xummeckHe https://lesson.edu.ru/04/11
CBOMCTBa

51 C https://resh.edu.ru/subject/29/11

CPOBOZIOPOLL, CYILGHLI https://lesson.edu.ru/04/11

57 Kucnopoacoaepskaiiyue COeAMHEHUS CEPhI. https://resh.edu.ru/subject/29/11
Oco0eHHOCTH CBOMCTB CepHON KUCIOTHI https://lesson.edu.ru/04/11
[IpaxTnueckas padora Ne 5. Pemenue

53 JKCIEPUMEHTANIbHBIX 3a7a4 110 Teme "Cepa u
e€ coenuHeHus"

54 A30T: HaX0XK/IEHHE B IIPUPOJIE, CIIOCOObL https://resh.edu.ru/subject/29/11
noMyeHus, (u3nuecKre U XUMUYECKUE https:/lesson.edu.ru/04/11
CBOMCTBA. AMMUAK, HUTPH/IBI

55 Kucnopoacoaepkaiiye coeIMHEHUS a30Ta. https://resh.edu.ru/subject/29/11
Oc00EHHOCTH CBOMCTB a30THOM KUCIIOTHI https://lesson.edu.ru/04/11

https://onlinetestpad.com/ru/tests/
. chemistry/11class

56 [IpuMeneHue a30ta U €ro COeAMHEHUH. https://chem-

A30THBIE yI00peHUs HEDSHEACTE .
ege.sdamgia.ru/?redir=1
https://stepenin.ru/tasks/common

57 Docop: HaXOKEHHE B IPHPOJIE, CIOCOObI https://resh.edu.ru/subject/29/11
noyuenus, (u3HUecKre U XUMUYECKUE htps://lesson.edu.ru/04/1 1
coiictBa. @ochunel u hochun

53 OKCUIBI (poc(bopa’ (pocq)opconep)xamne https://resh.edu.ru/subject/29/11
kucnoThl. Comu pocopHOI KUCTOTHI https://lesson.edu.ru/04/11

59 [Mpumenenue Gpochopa U ero CoeTMHEHHIA. https://onlinetestpad.com/ru/tests/

dochopubie yIoOpeHus

chemistry/11class




https://chem-
ege.sdameia.ru/?redir=1

https://stepenin.ru/tasks/common

[IpakTrueckas padota Ne 6. Permenue

60 AKCIEPUMEHTANIbHBIX 3a/a4 1o TemMe "A30T U
dhochop u ux coenuHeHHs"
61 Yraepon: Haxomeﬂge 5 HP“P&’)HQ’ https://resh.edu.ru/subject/29/11
QIJIOTPOIIHbIE MOAUPUKAINHY; HU3HUECKUE U
P " LU https://lesson.edu.ru/04/11
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
62 Oxcun yriepoaa(ll), okcua yrinepona(IV), https://resh.edu.ru/subject/29/11
YroJIbHasi KUCJIOTa U €€ COJIN https://lesson.edu.ru/04/11
https://chem-
63 Pemenne 3ama4 pasnuyHbIX TUIIOB ege.sdamgia.ru/?redir=1
https://stepenin.ru/tasks/common
64 Kpemtuii: HaxoxieHuE B IPUPOJE, CTIOCOOLI https://resh.edu.ru/subject/29/11
noytydeHus, Gu3nuecKue 1 XuMUIeCKU
OTTYHICHHA, pusneckue cerme https://lesson.edu.ru/04/11
CBOMCTBA
65 Oxcun kpemuus(IV), kpeMHUEBas KHCIIOTA, https://resh.edu.ru/subject/29/11
CUJIMKAThI https://lesson.edu.ru/04/11
. https://onlinetestpad.com/ru/tests/
[IpuMeHeHne KpeMHHS U €T0 COCTUHEHUM. .
66 chemistry/11class
Crekio, ero noysy4eHue, BUAbl CTEKIIa -
https://stepenin.ru/tasks/common
https://chem-
67 Pemrenne 3ama4 pa3nuyHbIX TUIIOB ege.sdamgia.ru/?redir=1
https://onlinetestpad.com/ru/tests/
C 606 . chemistry/11class
UCTeMaTH3AIUS | HUE 3HaHUH 1T
68 ere 3al ODODIIEHHE 3 © https://chem-

TeMe "Hemeramin"

ege.sdamegia.ru/?redir=1
https://stepenin.ru/tasks/common




69 KonTponbnas pabora mo Teme "Hemeramibr"
70 AHanu3 pe3yabTaToB KOHTPOJIBHON padoTHI,
KOPPEKIHSI OIIHOOK
[Tonoxxenue metaiuioB B [lepuoanyeckoii
CHCTEMeE XUMHIUIECKIX AIIEMCHTOB. https://resh.edu.ru/subject/29/11

7 Oco0eHHOCTH CTPOESHUS SIEKTPOHHBIX https://lesson.edu.ru/04/11

000JI0YeK aTOMOB METAJLJIOB

7 OO1ue Gpu3HYECKUe CBOMCTBA METAJLIOB. https://resh.edu.ru/subject/29/11

[IpumMeHeHne METaIOB B OBITY U TEXHHUKE https://lesson.edu.ru/04/11

73 Crnnasel MetaiioB. Koppo3ust meranioB https://resh.edu.ru/subject/29/11
https://chem-

74 Pemenne 3ama4 pasnuyHbIX TUIIOB ege.sdamgia.ru/?redir=1
https://stepenin.ru/tasks/common
https://onlinetestpad.com/ru/tests/

DNEKTPOXUMHYECKHI Pl HAIPSKEHHI chemistry/11class
75 MeTauioB. O01ue criocoObl MOTydeHUs https://chem-
METaJIIIOB ege.sdamgia.ru/?redir=1
https://stepenin.ru/tasks/common
OOm1ast xapakTepucTHKa MeTayioB [A-
rpynisl [leppoaudyeckoit cuctemsl
76 XUMUYECKUX 3J1eMeHTOB. Hatpwuii u kasmii: https://resh.edu.ru/subject/29/11
noJiydeHue, PU3nyecKkue 1 XuMHUIECKHe https://lesson.edu.ru/04/11
CBOWCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U
UX COeMHEHUN
O6m1as xapaktepucTruka MetayioB [1A-
rpynisl [lepronndeckoit cuctemMbl
XAMITIEeCKHX dIeMeHToB. Maramii u https://resh.edu.ru/subject/29/11
7 KaJIbIMIA: IOJy4YeHue, pusnueckue u https://lesson.edu.ru/04/11
XUMHUYECKHE CBOICTBA, TPUMEHEHHE
MIPOCTHIX BEIIECTB M UX COCTMHEHUN
78 JKécTtkocTh BOJBI M CITOCOOBI €€ yCTpaHEHHS




ANIOMUHHI: TIOTy4eHue, pusnueckue u

https://resh.edu.ru/subject/29/11

” XUMHUYECKHUE CBOWCTBA, IPUMEHEHHE https://lesson.edu.ru/04/11
AMpoTepHbIE CBOIICTBA OKCHJIA U

%0 THIPOKCHU/IA ATFOMUHHS, https://resh.edu.ru/subject/29/11
TUAPOKCOKOMILUIEKCHI aJIFOMUHMS, UX https://lesson.edu.ru/04/11
MIPUMEHCHHE

https://chem-

81 Pemenue 3aga4 pa3nuyHbIX TUIIOB ege.sdameia.ru/?redir=1

https://stepenin.ru/tasks/common

[Ipaktuueckas pabora Ne 7. Pemenue

82 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME
"Mertasuibl IJIaBHBIX oArpymmn"

OO6m1as XxapakTeprucTHKa METAIIJIOB '

23 MOGOYHBIX Hoﬂrvpynn (B-rpymm) https://resh.edu.ru/subject/29/11
Ileproanueckoi CUCTEMbBI XUMUYECKUX https://lesson.edu.ru/04/11
3JIEMEHTOB

34 dusnyeckne 1 XUMHYECKHE CBOMCTBA XpoMa https://resh.edu.ru/subject/29/11
U €ro COeMHEHUH, NX TPUMEHEHNE https://lesson.edu.ru/04/11
BaxxueHme coeMHeHus Maprania. https://resh.edu.ru/subject/29/11

85 l;e(f;l\:[:e;gl;aHaT KaJIisl, €r0 OKHCIINTEIIbHEIC https:/lesson.edu.ru/04/1 1
DusiecKne u XUMHUHCCKHC CBOHCTBA https://resh.edu.ru/subject/29/11

8. | wenesa s ero coemanenni Mlonyserte hitps:/fesson.eduru/0411

https://onlinetestpad.com/ru/tests/
. chemistry/11class

]7 CDI/I?I/I‘{CCKI/IC U XMMUYECKHE CBOHCTBA Ml https://chem-

1 e€ COeIMHCHUM, NX TPUMCHCHUE _137. )
ege.sdamgia.ru/?redir=1
https://stepenin.ru/tasks/common

28 du3ndecKue U XMMHUYECKHE CBOICTBA IIMHKA https://resh.edu.ru/subject/29/11

n €ro COGHHHCHHﬁ, HUX NIPUMCHCHHC.

https://lesson.edu.ru/04/11




I'MApOKCOKOMILIEKCHI LIMHKA
[TpakTuyeckas padora Ne 8. Pemenue

89 3KCIIEPUMEHTAIIBHBIX 3a]1a4 [0 TEME
"MeTaJiisl TOOOYHBIX TOArpyHn"
90 Pemrenne 3ai1a4 pa3sivuyHbIX TUIIOB https://onlinetestpad.com/ru/tests/
chemistry/11class
91 O06006111eHre U cUCTeMaTU3alus H3Y4YeHHOTO https://chem-
Marepuaia 1o teme "MeTaysr" ege.sdameia.ru/?redir=1
https://stepenin.ru/tasks/common
92 KonTponbHas pabota o teme "Metamib"
93 AHanu3 pe3ynbTaToB KOHTPOJIBHOM paboThI,
KOppEeKLHsI OIHUO0K
o4 Porb xumun B O66CHG‘1€H§I/I ycToudHBOro https://resh.edu.ru/subject/29/11
a3BHUTUA YeoBeuecTBa. [lonsarue o
P https://lesson.edu.ru/04/11
Hay4HbIX METOJIaX UCCJIEIOBAHUS BEIIECTB
Hayunble npuHIHKITBI OpraHU3aluu
95 XUMHUYECKOr0 MPOU3BOJICTBA. https://resh.edu.ru/subiect/29/1 1
[TpomblIIIEHHBIE CITOCOOBI MOTYYEHHS https://lesson.edu.ru/04/11
Ba)XKHEUIIINX BEIIECTB
XUMHYECKOE 3arpsI3HEHUE Oprn(anmeﬁ https://resh.edu.ru/subi ect/29/11
96
Cpedbl U €ro MOCHEeACTBUS https://lesson.edu.ru/04/11
97 XumMuia u 370POBbE YEJIOBEKA. https://resh.edu.ru/subject/29/11
JlexapcTBEHHBIE CpEICTBA https://lesson.edu.ru/04/11
08 Xumus numy. Posie Xumun B o0ecriedeHun https://resh.edu.ru/subject/29/11
MUIIEBON OE30ITaCHOCTH https://lesson.edu.ru/04/11
99 KocMmernueckue u Hap(b}oMepHBIe CpeacTBa. https://resh.edu.ru/subiect/29/1 1
BbrerToBas xumus https://lesson.edu.ru/04/11
XHMM B CTPOMTCIECTBC. BakHeAnme https://resh.edu.ru/subject/29/11
100 CTPOUTENBHBIE U KOHCTPYKIIMOHHBIE

Marepuabl

https://lesson.edu.ru/04/11




101

102

XUMHS B CEJILCKOM XO35MCTBE.
Oprannueckre ¥ MUHEPAJIbHBIE YI0OpEeHUS

Cucremarusanus U 00001IEHUE 3HAHUMT 110
TEME

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102

https://resh.edu.ru/subject/29/11
https://lesson.edu.ru/04/11

https://onlinetestpad.com/ru/tests/
chemistry/11class




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1. Epemun B.B. Xumus: YroyOnennsiit ypoBenb: 10 kiacc: yueOHHUK
B.B.Epemun, H.E.Ky3pmenko, B.U.Tepenun, A.A.Jlpo3nos, B.B.JIynun; noa
pen. B.B.Jlyauna. — M.: JIpoda, 2020

2. Epemun B.B. Xumusi: YriayOneHnHsli ypoBeHb: 11 kacc: yueOHUK
B.B.Epemun, H.E.Ky3pmenko, A.A.Jlpo3nos, B.B.JIlynun; nox pen.
B.B.JIynuna. — M.: JIpoda, 2019

METOJUYECKHUE MATEPHAJIBI I YYUTEJIA

1. J1.FO. lo6potun, E.H. 3ens, M.I'. Caactuna METOJIMYECKUE
PEKOMEHJIALIMN s yuuTesnei, HOATOTOBJICHHBIC HA OCHOBE aHAIU3a
TUMWYHBIX OMKUOOK yyacTHUKOB EI'D 2023 roga no XMMMU Mocksa, 2023
2. PexomeHaanuu no COBEPIICHCTBOBAHUIO OPTraHU3ALMHA U METOAUKN
npenojaBaHus XxuMuu B KpacHogapckom Kpae Ha OCHOBE BBISIBJIEHHBIX

TUIIAYHBIX 3aTPYIHEHUNA U OMIHOOK

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. https://resh.edu.ru/subject/29/10/

2. https://lesson.edu.ru/04/10

3. https://onlinetestpad.com/ru/tests/chemistry/10class
4. https://chem-ege.sdamgia.ru/?redir=1

5. https://stepenin.ru/tasks/organic
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