HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHOI o0OpazoBaTenbHON MIPOTPaMMBI CpeIHero o011ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyIapCTBEHHOM
obpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTo oOpa3oBanusi ywamuxcs 10-11 xkmaccos.
W3yyenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEepeHLMpOBAHHOTO,
npouibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O00IEe00pa30BATEIbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIMIUMCS YCJIOBHSM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOIKEHU OOyUEHHS B OpraHu3aluiax MpodecCUOHATBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpaMme 1o XMMHHM Ha3Ha4€HUE MpeaMeTa «XHUMHS» IMOIy4daeT
HOJpOOHYI0  MHTEpPIpPETALHI0O B  COOTBETCTBUUM C  OCHOBOIOJIArarOIIMMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, colepKaHus,
pe3ynbTaToB OOyYeHHUs M TPeOOBAaHUM K YPOBHIO TMOJATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMoOil Mo
XUMUHU QYHKIINH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alusi KOTOpoW obecrneynBaeT
NOJIy4YeHUE NPEACTaBICHUS O LEeNAX, COAEpX aHuW, OOIIel cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHUS 00y4arOUIUXCsl CPEICTBAMU IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBAET
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS M TOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTrepualia, KOJMYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OIEHKH O00pa30BaTEIbHBIX TOCTIDKCHHN OOyJaronuxcs B
paMKax WTOTOBOM aTrTecTald B (QOopMe EIWHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma aJig yriyOJI€HHOTO U3YYEHUSI XUMUU:



e YCTaHABIMBAaE€T HMHBAPHAHTHOE IMPEAMETHOE COJEPKAHHE, 00S3aTeIbHOE
JUIS W3y4eHUsT B paMKaxX OTAEIbHBIX mpoduieil, mnpegycMaTpuBaeT
pacrmpejiefieHie W CTPYKTYpPHUPOBAaHHME €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAéT NPUMEPHOE pacHpeleleHUEe Y4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTAEIBbHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMNYECKYIO MHTEPIPETALMIO LeJIeH U 3a]a4 U3y4yeHUs IpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUS, COAEPHKATEIBHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTelbHOU
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENIbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
COJIEp KaHUs IIPEIMETA.

[Io BceM Ha3BaHHBIM MO3ULHUSAM B IPOrpaMMe IO XHUMHUHU IPEAyCMOTpPEHA
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJICHHOW MpPOrpaMMoOil MO  XUMHUHU
00s13aTebHON (MHBApUAHTHOM) COCTAaBISIOUICH coliep)kaHusl yueOHOro mpeamera
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BBIOOpA €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yyeHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAYeHUM NpeaMeToB 0a30Boro u yriayOJIEHHOrO YpOBHEH B cHCTEME
nuddepeHIMpoBaHHOTO OOYYEHUS Ha YPOBHE CpeIHEro oobmero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalloM  TOJYYEHUS  XUMHYECKOTro
oOpa3oBaHMs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCIUIUIMH B By3aX M OPTaHU3AIUSAX CPETHEro MpodecCHOHaTbHOTO
oOpa3zoBanus. B 9Toll CBs3M wH3yueHHE TMpeaMeTa «XUMHsD OPUEHTHUPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue W yrayOJeHue TEeOpeTUYECKOM |
MPAKTUYECKON MOJATOTOBKH OO0YYarOUIUXCsl, BIOPABIIMX OMNpeaeaEHHbIN MPodUilb
oOy4eHus1, B TOM YHCIIE C TIePCIEKTUBON MOCIEAYIOUIET0 MOTYyYEHUS] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miuaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll 00pa3oBaTEIBLHON MPOrPaMMBbl  CpeAHEro oOIIero o0pa3oBaHUS
U3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHHE Yy HHX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUH, YMEHUI palMOHATU3alMK y4eOHOro TpyAa H
O0OOIIEHHBIX  CIMOCOOOB  NIEATENLHOCTH, MMEIONIMX  MEXKIUCIUITMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocTaBnsomyMH MpeaMeTa «XUMHUS» Ha YPOBHE YIIIYyOIEHHOTO H3y4YEHHS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHun Noaxo10B K OTOOPY U CTPYKTYPHOM
OpraHu3allud COJAEpP>KaHUA JTUX KYypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nojokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmdeckas xumusi» u «OOmas u
HEOpraHWYeCcKass XHMMS» COCTABISIET COBOKYIHOCTh IIPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs NpeAMeTa. JTa cucreMa
3HAHMI MOJy4YaeT ONpeaeiIEHHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJEHHOM YpOBHE H3y4YeHMs MpeaMera oOecreyeHa
BO3MOXKHOCTh 3HAUUTEJIBHOIO YBEIMYEHUS O0bEMA 3HAHUH O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX HUX COEJAMHEHHUN Ha OCHOBE PACIIUPEHUS U YIIyOJeHHs
IPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
POTEKaHUsI PEAKLU, paCCMATPUBAEMBIX C TOUKH 3PEHUS XUMUUYECKOM KHMHETHKHU
U TEpMOAMHAMMKHU. M3ydeHHe nepuoaudeckoro 3akoHa u llepuogmueckoi
CUCTEMbl  XHMHUYECKUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSACHSAETCS ¢ TOYKH 3PEHUS IHEPreTUYECKUX U3MEHEHUN NpH e€ 00pa3oBaHUU U
pa3pyllieHnH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yueHue
TUIIOB ~ peakuud  JOomojHseTcss  (GopMHpOBaHMEM  MpEACTaBICHUM 00
NIEKTPOXUMHUYECKUX IMTPOLECCaxX U ANEKTPOJIU3E PACIIABOB U PACTBOPOB BEILIECTB.
B kypce opraHm4yeckoidl XMMHUU NPU PACCMOTPEHUH PEAKLIMOHHON CIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHil.

Ocoboe 3HayeHHe UMEEeT TO, YTO Ha COACpNKAHME KypCOB XHMHUU
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [T KJIACCOB ONpeeIEHHOTo Tpoduis (TJIaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K oOIeld cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE NIpeIMeThl. Tak, Hanmpumep,
B COJICpKaHUM TIpPEMETa JIJIsi KJIACCOB XUMHUKO-(pu3udeckoro nmpodusis O60bInoe
3HaueHUEe OYyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YEeHUU TMpeMeTa B JaHHOM CIllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TEOPUN B XMMHUU U B (PU3MKE: aTOMHO-
MOJIEKYJIsIipHAs Teopusi (MOJIEKYJsIpHasi Teopusi B (U3UKE), 3aKOHBI COXpPAHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO e BpemMs B coaepkKaHMM IIpeAMETa I  KJIACCOB XUMHKO-
ouonornyeckoro npoduist OOJBLINI yAEIbHBIM Bec OyIeT MMETh OpraHuvyecKas
xumusi. B »3TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTH it Oosee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IpPUMEPY, TaKHe
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMIUABI, OEJKH, YIJIEBOJbl, HYKJIEHHOBBIC
KHUCJIOTBI U Apyrue. IIpu 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX IPEACTaBUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEUIECTB CIIy>)KAT OCHOBOM I HW3y4YEHMS
CYIITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnnane ¢opMmupoBaHMs OCHOB HaydyHOTO MHPOBO33PEHHUS, OCBOCHMS
OOIIEHaY4YHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYUHbIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHs» Ha YriIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C YYEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obnactel «EcTecTBeHHO-Hay4yHblE HpeaMeTv», «MartemaTuka u
uHpopMaTuKa» 1 «Pycckuil sI3pIK U TUTEpATypay.

[Tpu wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O M CpeAHEro oOuiero oopazoBanus (Ha 0a30BOM
YPOBHE), 3a7aueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHHUs NpeaMeTa Mpeirosaraer
pean3alMIo TAKUX LIEJIEH, KaK:

e (opmMupoBaHME TPEACTABICHUN: O MaTepUaJbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiM B oOOecCreueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBON 0€30MaCHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUATIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00eCreYeHnn palMoOHaJIbHOTO MPUPOJONOIb30BaHUSA, B (POPMUPOBAHUHU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMYECKU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO M MPUPOIHOM cpefe;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUUX B OCHOBE XUMHUYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHON KapTHHBI MUpa: GyHIaMEHTAIbHbIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XUMUYECKUX PEAKUUM, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX W JUCIEPCHBIX CUCTEMAX, 00 00mMHX
HAyYHBIX MPUHIIATIAX XHMHUYECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y oOy4arommxcs OCO3HaHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUN ISl OOBSICHEHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, IJIi OOBSCHEHUS U
MPOTHO3WPOBAHUS SIBICHUH, UMEIOIINX ECTECTBEHHO-HAYUYHYIO MPHUPOIY;
IPaMOTHOTO PEIIeHHs MPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTUYECKON 0€30MaCHOCTH TOCIEICTBUN
OBITOBOM M TMPOU3BOJACTBEHHON JEATEIHOCTH YEIOBEKa, CBI3aHHON C
XUMUYECKAM  TPOM3BOACTBOM, HCIIOJIB30BAHUEM U  TepepadOTKOM
BEIIECTB;

e yriayOJieHWe TPEACTABICHHM O  HAy4HBIX  METOJax  IO3HaHUS,
HEOOXOJUMBIX JUIsi TPUOOPETEHUS! YMEHUU OpPUEHTUPOBATHCS B MHUPE
BCIIECTB M OOBSICHCHUS XUMHUYCCKHUX SIBICHHM, WMEIOIMNX MECTO B
PUPOJIE, B MPAKTHICCKON EATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzamuu MepBOOYCPEAHBIX BOCIMUTATEIBHBIX M PAa3BUBAIOIIUX
GyHKUIMNA TETOCTHON CHCTEMBbl CpellHero oOIero oOpa3oBaHUsS MPHU W3YYEHUU
npeaMera «XuUMHUS» Ha  YIIyOJIEHHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKKUE 1IETU U 3a]]a9H, KaK:

e BOCIHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SIBJICHUN TIPHPOJIHI,
YBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIIMM K OOYYEHUIO U TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHMTAaHWIO  HAa  OCHOBE  YCBOCHHUS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

e Pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
criocoOHOCTeW oOyuaronuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIICHUSI K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHHMIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHANIBHON U OOLIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBbI0 M TMOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HHU;

e (opMupoBaHHME YMEHHMI W HABBIKOB Pa3yMHOTO IPHUPOJIOIOJIE30BAHUS,
Pa3BUTHE DKOJOTHYECKOUN KYJIBTYPBI, TPUOOpPETEHUE OMBITa OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOMN AEATEIBHOCTH.

OO011ee 9uCiIo 4acoB, MPETYCMOTPEHHBIX JJIs U3YYCHUS] XUMHUH HA yTITyOJIeHHOM
YpOBHE CpeaHero obmiero oopasoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B Hefiento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenMer W 3HaYE€HHWE OPraHUYECKOM XHMMHUH, TPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COETHMHEHHUIA.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJIEpoJia. XHUMHYECKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. Tumbl THOpUIU3ALMM aTOMHBIX OpOUTaneH
yraeposa. Mexann3mbl 00pa3oBaHMs KOBAJIGHTHOH CBsi3M (OOMEHHBIN W JOHOPHO-
aKLENTOpHbINM). TUNBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- MU T-CBS3U.
OpunapHasi, 1BOHas U TpoiHas cBsi3b. CrocoObI pa3pbiBa CBsI3€ B MOJIEKYJax
oprannyeckux BemiecTB. [loHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexkTpodue.

Teopuss crpoeHnst opraHndeckux coeanHeHut A.M. byrtnepoBa u
COBPEMEHHBIE TIPE/ICTABIICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHS
OPraHUYECKUX COENMHEHUH. MOJeKylIsipHble U  CTPYKTypHbIE  (DOPMYIIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalic¢HHasl,
ckenetHass. M3omepus. Buabl u3omepuu: CTPYKTypHasi, NPOCTPAHCTBEHHAS.
DnekTpoHHbIe 3PPEKThI B MOJIEKYJIAX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
Y ME30MEpPHBIN 3PPEKThI).

[TpencraBienne o kinaccupuKaluuu opraHudyeckux BemiecTB. llonatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHocTH M KiaccU(UKAIMs OpraHndeckux peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJIEHHME C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, OMbBITHI IO MPEBPALIEHUIO OPraHUYECKUX BEUIECTB MNpPU HarpeBaHUU
(mnaBieHue, OOyrIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKY
OpraHUYECKUX BEIECTB.

YraeBoaopoasl.

Aunkanbl. ["'omosiorudeckuil psiji aakaHoB, oOmas GopMyrina, HOMEHKIIATypa U
M30MepHs. DICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne CBONCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKUMH 3aMELICHUS, W30MEpPU3aLINH,
JNETrUAPUPOBAHUS, IUKIN3ALNHN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienne o
MEXaHHU3ME PEAKIMI PaJUKaIbHOrO 3aMEILICHHUS.

Haxoxnenue B npupojie. CriocoObl NOTyYEHUS U IPUMEHEHHUE aJTKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (I[UKIONpONaH, LHUKIOOyTaH) U
OOBIYHBIX (IIUKJIOTIEHTAH, IUKJIOTEKCAaH) IUKI0aNKaHOB. CrocoObl MOJydeHUsl U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT AalKeHOB, SP°-
rudpuan3aiys aTOMHBIX opOutaneil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMerpuyeckas (muc-tpaHc-) wuzoMepus. Dusmyeckne CBONCTBA AJIKEHOB.
XHUMHUYECKUE CBOMCTBA: PEaKIUU IPUCOCAUHEHHMs, 3aMEIICHUSA B O-IIOJI0KEHHE
IIpU JBOMHOM CBSI3M, MOJMMeEpU3aunu U okucieHusa. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha JIBOWHYIO CBsI3b. CIOCOOBI MOJyYEHHS] U TPUMEHEHUE
AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
CONPSKEHHBIX TUeHOB. CriocoObI MOMyYEeHUS U IPUMEHEHUE KA JUEHOB.

Anxunbl. 'oMonorudeckuil psiti ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpuan3anus aTOMHBIX opOuTaneit yriepoaa. dusmyeckrne CBOWCTBA AJIKUHOB.
XWUMUYECKHE  CBOMCTBA:  pEaKUMU  INPUCOEAUHEHHUs, JUMEpPHU3ALMA U
TpUMEpHU3alnU, OKUCIeHNs. KUCIOTHBIE CBOKCTBA AIKUHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHBIE peakIuu Ha TPOWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTudeckue yrieBoaopoasl (apeHsl). ['omosoruueckuii psifi apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeH3ona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a U €ro TOMOJIOTOB: PEaKMu 3aMelIeHHsI B OEH30JIbHOM KOJIbIIE U
YIJIEBOJOPOJHOM pPaJuKalle, PEaKUUHA NPUCOCAUHEHUS, OKHUCIECHUE T'OMOJIOTOB
oenzona. IlpeacraBneHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUJIbHBIX pPAJUKAIOB, KapOOKCHIBbHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMHYECKHX CBOMCTB ctupoda. [lomumepusanus cruposna. CriocoObl MOTyYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHele HedTsHBIE ra3sl. HegTh U €€ mpoucxoxiaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrnocooOsl nepepaboTku HePTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTUUECKHI), pU(GOPMUHT, TUPOIHU3.
[TpomykThl mepepaboTKu HEDTH, X TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eneTrueckas CBSA3b MEXY PA3TMUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakuuu
3aMelIeHUs TajJoreHa Ha TUJIPOKCOTPYIly, HHUTPOrPYIIY, [UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIUPTOBOTO
pactBopa mEénoun. B3anMozeiicTBue nuUraioreHaaKaHOB C MarHUEM M IIUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
u3ydeHue (QU3NYECKUX CBOMCTB YIJIEBOJIOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpPOJIOB Pa3IMYHBIX KJIaccOB (oOeciBeurMBaHHE OPOMHOM WM
MOJHOW BOJBI, pacTBOpa MEepMaHTraHaTa Kalivs, B3aUMOJICUCTBUE alleTUJICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
yriepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIIECTBAX, MOJY4YEHUE HDTWICHA U
U3Y4YEHHUE €ro CBOWCTB, O3HaKOMJeHHE ¢ KoJuleKuusamu «HedpTb» u «Yromby, ¢
oOpasllaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJICJIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB U TaJIOTE€HIIPOU3BOIHBIX YTJIEBOJAOPOIOB.

Kucsopoacoaep:kaniue opranndeckue coeJMHeHUsI.

[IpenenbHbie OoAHOATOMHBIE CcHUPTBHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHoJIa W JTaHojda). ['oMonorumdeckuit psan, obmas QopMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BoIoOponHbIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pPEAKUMUM 3aMEIICHUs, JerujpaTallud, OKHUCIICHUS,
B3aMMOJICHCTBUE C  OpPraHUYECKUMU W  HEOPraHMYEeCKMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJyYEeHUsS M TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie »upbl, HOMEHKIaTypa U u3oMepus. OcoOEHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOMCTBA: PEAKIIUM 3aMEIICHUs, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYEeCKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cupthl. [IpencraBieHre 0 MeXaHW3Me peakluid HYKICO(PUIHHOTO 3aMeEIIeHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHS W TMPUMEHEHUE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIBI U
O0eH3oapHOrO snapa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osryueHust U mpuMeHeHue gperomna. @eHonpopmaabaeTuaHasS CMOJIA.

KapOoHunbHbIE COEMHEHNS] — aIbAETHIbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpynmbl. ['OMOJIOTHYECKUE PsAlibl aIbJETUI0B U KETOHOB, 00ILas
dopmyna, uzomepuss U HOMEHKIaTypa. DuU3MUECKHe CBOWCTBAa albICTUIOB H
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QJIbJETUAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHeHus. OKUCIIEHNE allbJIETU/I0B, KAUECTBEHHbIE PEAKIIMU Ha aJIbACTUIbI.
Crioco0b!I OJTy4eHUsl U IPUMEHEHUE ANIbAETUOB U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KApOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIIaTypa. PU3HUecKUe CBOMCTBA
OJTHOOCHOBHBIX MpPEJEIbHBIX KapOOHOBBIX KHUCIOT. BomoponmHble CBS3H MEXITY
MOJIEKYJIaMH KapOOHOBBIX KHCIIOT. XMMHUYECKHE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUU C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHON KUCHOTHL. [loHATHE O NPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX M aPOMATHUYECKMX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIOT, THIPOKCUKapOOHOBBIX KUCHOT. IlpeacraBurenu BbICHIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHUHOBAs, OJIEUMHOBAs, JIUHONEBAS,
JuHoNeH08as KUcnoThl. CocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3pupbl. ['oMonorudeckuil psna, oOmas Gopmyna, H30OMEpHS H
HOMeHKJIaTypa. Dusndyeckne M XUMUYECKHE CBOMCTBA: THAPOIU3 B KUCIOW M
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3NYecKue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHCIJION U 1enoyHon cpene. OCOOEHHOCTH CBOMCTB JKHUPOB, COAEPIKALIUX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpBLT4 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JAeiCTBUE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukanms yriaieBoaoB (MOHO-, Tu-
U monucaxapunibl). MoHOcaxapuabl: TJIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa UM HaxoxkAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YHACTUEM CIIUPTOBBIX U aJIbJIETUAHOU
IpyMnI, CIOUPTOBOE MU MOJOYHOKHCIOE OpokeHue. [IpumeHeHue TIIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. J(ucaxapuabl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBnuBaroMe 1 HEBOCCTAHABIMBAIOIIME AUcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmenenue. [lonucaxapuapl: kpaxmail,
IJIMKOTEH W Leiuntoio3a. CTpoeHuMe MakpoOMOJIEKYJ Kpaxmania, TJIUMKOreHa |
LEJUTI0703bl.  PU3NYEeCKHe CBOMCTBA Kpaxmana M LEJUIIOI03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs pPEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOJIU3, ModydyeHue 3(upoB uemunonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPalllCHUMN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHUCJICHUE STWJIOBOTO CIHUPTa B alIbJIETU]I Ha PACKAJIEHHOW MEIHOM IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CIHUpPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIIMM Ha aibAeTUlibl (C THUIPOKCUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcugom Menu(ll), xumMuueckue CBOMCTBa pacTBOpa YKCYCHOM KHCJIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIIOKO3bI ¢ ruapokcuaoMm meau(ll), BzanmoneiicTeue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1Mo TemMaM «ChupThl U
denons», «Kapbonossie kucaoThl. ClioKHbBIE 3)UPBD).

A3oTcoaep:xaliue OpraHn4ecKue cCoeJUHEeHH .

AMMHBI — OpraHMYECcKUe MPOU3BOJHBIE amMMuaka. Kiaccudukaius aMuHOB:
anudpaTUIecKue ¥ apoOMAaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crtpoenue moliekyi, obmas gopmyia, U30MEpHUsi, HOMEHKIATypa U (hU3nyecKue
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKuiaMMOHHS.

AHWIMH — TPEICTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHunuHa. B3auMHOe BiMsSHUE TPYIN aTOMOB B MOJIEKYyJie aHuIuHa. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBIE peakiuu Ha aHmwiInH. CrocoObl
MOJIyYCHUS] M TNpUMEHEHHe anudaruyeckux aMuHOB. [lonydyeHue aHwiIMHA U3
HUTPOOEH30Ia.

AmuHokucIOThl. HoMenknaTypa u uzomepusi. OTAenbHbIE PEACTABUTENH O
AMUHOKHUCJIOT:  TJMIMH, ajaHuH. @Ou3nueckue CBOWCTBA AMHUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peaKius TMOJUKOHJICHCAIUM, OO0pa3oBaHWE TMENTUIHON CBS3H.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 U THIPOJIN3 MENTH/IOB.

benku kak mnpupoaHsie Tonumephl. IlepBuuHasi, BTOpUYHAs W TpPETUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pacTBOpeHHE OEJIKOB B BOJE, JICHATypaius OEIKOB MPU HArpeBaHWU, IBETHHIC
peakiuu Ha O€JIKM, PpEIICHHE OKCIEPUMEHTAIbHBIX 3aJa4 10 TeMaMm
«AzoTcoaepxaniue OpTraHUYEeCKue COCJIMHECHU S 151 «Pacnio3HaBanue
OPTaHUYECKUX COCIUHCHUI.

BricokoMoJ1eKyJISIpHBbIE COeINHEHMNSI.

OCHOBHBIE TOHSTHSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNM, CPEIHSS MOJICKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie wmatepuansl. [lmactmacchl  (MONMMATUIIEH, MOJUIPOIUIIEH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJimdTUICHTepePTaar). Y Trim3aus 1 nepepadoTKa miacTuKa.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTamreHOBBIN, XJIOPOIPEHOBLIN, U30NPEHOBBIN) U CUIIUKOHBI. Pe3unHa.

BonokHa: HaTypanbHbIe (XJIOMOK, MIEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsr CHEIUAIBHOTO Ha3HAYCHUS (TedutoH, KeBJIap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OHOpa3iaraéMble MOJUMEpPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HAKOMJICHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyyKOB, pEIIECHUE HJKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
IJIaCTMAcC U BOJIOKOHY.

Pacuérnblie 3anaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJISIpHON  (pOpMYJIBI OPTaHUYECKOrO0 COeAuHEHUs 1Mo Macce (00bEMYy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakiuy W/UIW MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpPMYIIbI
OpraHMYEeCKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHHUsI, ONpPENECICHUE AOJM BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOXXHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBSA3EH MPU U3YYEHUU OPTraHUYECKOM XUMHUH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHSITUW, TaK U TOHSITUH, TNPUHATHIX B OTIEIBHBIX MPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SBJICHUE, HAYYHbIN (haKT, TUIOTE3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, HAOIIOICHHE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

dusuka: Marepus, arToM, DJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYJIa,
HDHEPreTUYECKUN ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3WYECKUE BEIUYUHBI, CIUHUIIBI WU3MEPEHHUS, CKOPOCThb, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meradboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(HBIA THUIl MUTAHUA, OpOKEHUE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

[eorpadusi: mone3Hple HCKOMAEMBIE, TOILIUBO.

TexHomoOTUs: TUIIEBBIC TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOJOIIIUE CPENICTBA, MATEPUAIBI M3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIecKuX 3JI€MEHTOB (S-, -,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OPOHUTAJISM.
DNeKTPOHHBIE KOH(PUTYpAIIMH aTOMOB 3JIEMEHTOB NIEPBOrO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, 3JICKTPOHHBIC KOH(MUTYypallui HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[Tepunonnueckuit 3akoH U [lepronnyueckas cucreMa XUMUYECKUX AJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOIUUECKOrO 3aKOHA W lleproanyueckor CUCTEMBI
XUMHUYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpUEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuojaM. J3JHAYEHUE
nepuoandeckoro 3akona /.M. Menneneesa.

XuMHUYECKass CBs3b. BHIBI XMMHYECKON CBSI3U: KOBAJCHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJEHTHOM CBSI3UM: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. l1oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHbelie cBs3u. BonopongHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCT, ¥ BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3IJIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBieHne 0 KOMIUIEKCHBIX COeAMHEHUAX. COCTaB KOMITJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIAPHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUs.  THIBI
KPUCTAUTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonsatne o mucnepcHeix cucremax. Mctuanbie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:



MAaccOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpauus. HaceleHnusie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBHUANILHBIC
Ha3BaHM OTJEIBbHBIX IPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPTraHMUECKONH U OpraHuvYecKou
XUMUH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB; 3aKOH COXPAHECHUSI U MPEBPAIICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumbie 1 HEOOpaTHUMBIC peaKIMu. XUMHUIECKoe paBHOBecue. KoHcTanTa
XUMHYECKOTr0 paBHOBecHUsl. DaKTOpbI, BIUAIONIME HA IOJOKEHUE XUMUUYECKOTO
paBHOBECH: TeMIepaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYAaCTBYIOIIHNX B
peakuuu. [Tpunnun Jle [laTense.

Onektponutuyeckas aucconuanus. CuibHbIE W claOble  3JIEKTPOJIUTHI.
Crenenp aucconmanmu. Cpena BOOHBIX pPACTBOPOB: KHCIIOTHAs, HEUTpAJIbHAS,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKHMCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHHS.
OkucnuTens M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHMS W BOCCTaHOBJICHUS.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3lIoKEHNE MEPOKCUAA BOAOPOJAa B NPUCYTCTBUM KaTalnd3aTopa, MOJEIH
KPUCTAJUIMYECKUX PEHIETOK, MPOBEICHNE PEAKIMl HOHHOTO OOMEHa, ONpeiesIeHUue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, H3YYCHUE BIIMSHUS Pa3JIAYHBIX
(GakTOpOoB Ha CKOPOCTh XHWMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
PaBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonoxenne HemetauioB B llepuoguueckolt cucremMe XUMHYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONHUSI HEMETAJUIOB (HAa MpUMEpe KHUCIIOPOJa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilonydyenue, gusnueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
MeTaJJIaMd M HEMETaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBAa. ['mapumbl.
ToNIMBHBIE AIIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHus, (QU3UYECKUE U
XUMHYECKHE CBOWCTBA. ['asioreHoBOAOpOAbl. BaxHelme KUCIOpOACOAepIKaIIne



COEUMHEHHsI TasoreHoB. JlabopaTopHble U MPOMBILUICHHBIE CIIOCOOBI MOTYYEHUS
rajioreHoB. [I[puMeHeHne rajioreHoB U X COeIMHEHHM.

Kucnopon, o3oH. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYyYEHHUS
kuciopona. Ou3znyeckue U XMMHYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOopoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxpaenume B TpHUPOAE, CIIOCOOBI TONYYCHHS, (PU3HUECKHE W
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepwi(1V), oxcun
cepbl(VI). Cepuucras u cepHas KHUCIOTBI U HX coJid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUIM.

Azor. Haxoxaenume B mpupofe, CHocoObl MOMy4YeHUs, (QHU3UUYECKHe U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THas
KHUCJIOTHI ¥ UX cosii. OCOOEHHOCTH CBOMCTB a30THOM KucHOTHL. [Ipumenenue a3ora
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®docdop. Haxoxnenue B mpupoje, CrocoObl MOTydeHHs, (PU3UYECKHUE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
yao0peHus.

VYrinepoa, HaxoXIeHWE B NOpuUpoje. AJUIOTPONHBIE MOJIUDPUKAIUU.
duznyeckue W XHMHYECKHUE CBOMCTBA MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHne MmpocThIX BEIIECTB, OOPA30BAHHBIX YIJIEPOJIOM, U €ro
COCIMHEHUM.

Kpemuuii. Haxoxnenue B mpupone, CrnocoObl MOJydYeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemuusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHenne kpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetaioB B Ileproandeckoi cucteMe XUMUUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢u3nueckue cBorcTBa MeTamwioB. lIpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DNEKTPOXUMHUUYECKUN  PsAJl  HampsokeHuid  MerawioB.  OOmme  crocoOsbl

MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIHsl, MAPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

O6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHYECKUX »dyieMeHTOB. Harpuit u kammii: mnomydyenue, (Qu3MUeckue u
XUMHWYECKHE CBOWCTBA, IPUMEHEHUE IIPOCTHIX BEILECTB U UX COCAUHEHUM.

Oo6mast xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHE U



XUMHYECKHE CBOWMCTBA, NPUMEHEHHE IPOCTHIX BEIIECTB M HMX COCIUHEHH.
JKécTKkocTh BOJBI M CITOCOOBI €€ YyCTpaHEHUS.

ATIOMUHMI: TTOTydeHue, Gu3ndeckue 1 XMMHUYECKUEe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIllecTBa M €ro coeAuHeHud. AmdorepHbie CBOWCTBAa OKCHAA U
TUAPOKCHUIA ATIOMUHUS, TUAPOKCOKOMILIEKCHI aTFOMUHUS.

OOmasi xapakTepucThka MeTawioB moOouHbix mnoarpymnn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

duzryeckre U XMMUYECKHE CBOMCTBA XpoMa U ero coearuHeHuil. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHre u mpuMeHeHne XpoMma.

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHia M €ro COCIWHEHUU.
Baxneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIE CBONCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUbI,
rugapokcuasl u conu xeneza(ll) u xenesa(lll). [lonydyenue u npumMeHeHue xKene3a
U €ro CIUIaBOB.

dusnueckre 1 XUMHUYECKHE CBOICTBa Meau U €€ coequHeHuil. [lonydyenue u
IPUMEHEHUE ME/IU U €€ COeTMHEHUM.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA M TUAPOKCHIA IIMHKA, THAPOKCOKOMILIEKCHI ITMHKA. [I[puMeneHune
IIUHKAa U €r0 COEAMHEHUH.

OKCIIEpUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBpALLEHUIL:
u3ydyeHue oOpa3loB HEMETaJUIOB, TOpeHHue cepbl, Gocdopa, xene3a, MarHus B
KHCIIOPOJIE, M3YyYEeHHE KOJUIeKIMH «MeTamuibl W CIUIaBbl», B3aUMOJEHCTBUE
HIEJIOYHBIX M IIETOYHO3EMENIbHBIX METAJIIOB C BOJIOM (BO3MOKHO MCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), B3aMMOJEHUCTBUE LIMHKA W JKe€jle3a C pacTBOpaMU KHUCIOT U
1iesouei, KaueCTBEHHbIE PEaKlMi Ha HEOpraHMUYeCKHEe aHHMOHBI, KATHOH BOJ0pOJia
¥ KaTHOHBI METAJJIOB, B3aMMOJICHCTBUE TUIPOKCHUIOB ATIOMHHHUS W IUHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, pelIeHne 3KCIEePUMEHTANBHBIX 33/1a4y M0 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID).

XuMHUS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeiaoBedecTBa. [lonstue
O HAyYHBIX METOJaX IIO3HAHWUS W METOAOJIOTHH HAYYHOTO HCCIEIOBaHUS.
HaydHble MpUHIUITEI OpraHUu3aliil XUMHYECKOTO TIPOM3BOICTBA. [I[poMBIIIIeHHBIE
CHOCOOBI MOTYYeHHs BaKHEHIIMX BEIIECTB (Ha MpUMeEpe MPOU3BOJCTBA aMMHAaKa,
CepHOI KUCIOTHI, MeTaHoa). [IpombinuieHHbIe cIOCOOBI MOTYUYEHUSI METAIJIOB U
CIUTABOB. XMMHUYECKOE 3arpsi3HEHHE OKPYXAIolled Cpelbl U €ro IMOCIeICTBUS.
Ponb xuMuu B 06ecriedeHrH 3HEPTeTUUECKOW 0€30MacCHOCTH.



XuMusi ®W 3A0pOBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHN B pa3BUTUN MEIUIIUHBI.

XUMHMSI THIIKA: OCHOBHBbIE KOMITOHEHTHI, TUIIEBbIe J00aBKU. Poib Xumuu B
oOecrieyeHuu MUIIEeBOM 0€3011acCHOCTH.

Kocmernueckue u mapdromepHbie cpenctBa. boitoBas xummus. [Ipasuma
0€30MMacHOr0 HCMOJb30BAaHUS TPENapaToB OBITOBOM XWMUU B MOBCEIHEBHOMN
KU3HU.

XUMHSI B CTPOUTENBCTBE: BaXKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XUMHS B CEIBCKOM X03siicTBe. OpraHu4ecKrue 1 MUHEPAJIbHbIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MAaTepuaibl, KPaCKH, CTEKJIO, KEpaMHKa.
Marepuainel g 31eKTpoHUKU. HaHOTeXHOMOTNN.

Pacuérnblie 3agaun.

Pacuétel: Macchl BemiecTBa Wik 00bEMa ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIUU BELIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIUH, €CIU OJHO U3
BEIIIECTB HMMEET IMpuMecH, Macchl (00bEMa, KOJIMYECTBa BEIIECTBA) MPOIYKTa
peaKkuyu, €ciau OJHO M3 BEIIECTB JAaHO B BHUJE pacTBOpa C OINPEACIEHHOU
MAacCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpallui BEUIECTBA B PAacTBOpPE, AOJIM BbIXOAA MPOAYKTAa PEAKIUU OT
TEOPETHUYECKU BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H MpU  U3YYEHUH OOmed
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS 4e€pe3 MCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSTUHN, TPUHATHIX B OTACJIBHBIX
MpeaMEeTax eCTECTBEHHO-HAYYHOTr'O IIUKIIA.

OO01mue ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SIBJIEHNE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHaJIW3, CUHTE3, KiacCu(PUKalus, NePUOJIUIHOCTh, HAOIIOICHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duzuka: Marepusi, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JIEKTPOH, IPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BEIECTBA, WUACAJbHBIA ras,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHs, Macca.

buosnorus: kieTka, opraHusM, dKocucTema, ouocdepa, Mmetaboanu3M, Makpo-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIACBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPyTOBOPOT BELIECTB U IMOTOK 3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuUHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE UCKOTAeMbI€, TOTLIIMBO,

pecypchl.



TexHonorus: XMMHUUYECKas INPOMBIINIJICHHOCTb, MCTAJUIYpIrusi, CTPOUTCIbLHLIC
MaTcpuUaJibl, CEJIBbCKOXO3SMCTBECHHOE IMPOU3BOACTBO, IMHUIICBASA ITPOMBIIIJICHHOCTD,
q)apMaHeBTI/I‘K?CKaH IMPOMBIIIJICHHOCTD, ITPOU3BOACTBO KOCMCTHYCCKHUX
npermaparoB, IIPOU3BOACTBO KOHCTPYKOHUMOHHBIX MATCPHUAJIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBETCTBHH € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3YyJIbTATOB OCBOCHHUs NpEeAMETa «XHMHSI» Ha YpPOBHE CPEIHETO
o0mero 0oO0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOYYarOIIMMHUCST POCCHUMCKON TPAKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSATEIBHOCTH U CAMOOIPEAEICHUIO; HATMYHE MOTHBALUU K
OOy4Y€HUIO; TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIHUXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIIECTBE IMIpaBWJIaMd W HOPMamMu [OBEICHUS; HAIAYUE
IIPaBOCO3HAHUS, YIKOJIOTHYECKON KYJIBTYPbI; CIIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTh
JKA3HEHHBIE IIJIaHBbI.

JInyHOCTHBIE peE3ynbTaTbl OCBOCHUA IHpeaMera «XUMHS»  OTPaKaroT
C()OPMUPOBAHHOCTh OIBITA [O3HABATEIBHOM W TPAKTUYECKON JEeATEIBHOCTH
0Oy4Jaronmxcs B MPOLECCE peATU3aAMKI 00pa30BaTENbHON AEATEIHHOCTH.

JImyHOCTHBIE pE3ynbTAaTBl OCBOEHHA NpPEeAMETAa «XUMHS»  OTPAKAIOT
C()OPMUPOBAHHOCTh OIBITA I[O3HABATEIBHOM W TPAKTUYECKON JEATEIBHOCTH
oOyuyaroluxcs B MPOIEccEe pean3alii 0O0pa3oBaTeIbHON AESITEIBbHOCTH, B TOM
YUCJIE B YACTH:

1) rpasKaaHCKOro BOCIIMTAHUA:

OCO3HAaHUS 00YYaIOUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s3aHHOCTEH,
YBOKEHMS K 3aKOHY U IIPABOIIOPAIKY;

IIPEACTABICHUS O COLMAIBHBIX HOPMax M MPaBUIAX MEKINYHOCTHBIX
OTHOILIEHUI B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW [JEATEIBHOCTH IPU CO3JaHHUU
y4€OHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TO3HABATENbHBIX 3ajay, BBIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHUMaTh M MPUHUMAaTb MOTHUBBI, HAaMEPEHHUS, JIOTHKY U
apryMEeHTBI IPYTUX MPU aHAIU3€ PA3IUYHbBIX BUJOB YUeOHOU AESTENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LICHHOCTHOIO OTHOWIEHUS K HCTOPUYECKOMY M HAy4yHOMY HacCJIEIUIo
OTE€UYECTBEHHON XMMUH;

YBOXEHUSI K MPOLECCY TBOpPUECTBAa B 00JIACTU TEOPUU MU MPAKTUUYECKOTO
MPUJIOKEHUSI XWMHHM, OCO3HAHHS TOTO, YTO JAHHBIE HAYKH €CTh pPE3YJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX OSKCIIEPUMEHTAIBHBIX  IOUCKOB,
IIOCTOSTHHOT'O TPYZA YYEHBIX U MPAKTUKOB;



WHTEpeca M TMO3HABATEJbHBIX MOTHBOB B MOJYYEHUU U TMOCIETYIOLIEM
aHanu3e WHQPOpPMAIUU O MEePEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJECHUE M TOCTYIKH CBOUX TOBAPHIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUMN
MOCTYTKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHUMAHUSI [IEHHOCTEH 3JI0pOBOrO0 M 0Oe30MacHOro obpasza >KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DU3MUYECKOMY U
MICUXUYECKOMY 3710POBbIO;

coOJtoicHUsT TpaBwi 0Oe30macHOr0 OOpalleHUus C BEUIECTBAMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOIN AEATEIbHOCTH;

MOHMMAHUSl LEHHOCTHM TpPaBWI WHAMUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTM B  y4eOHO-HCCIIEIOBATEIhCKON
JEATEIIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYrUX BHJAX
JeATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHWH NPaKTUYECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Y4YeHHUI0 mpodeccuil pa3iuyHOro pojaa, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUU TI0 XUMUH;

YBaKEHHUS K TPYAY, JIOJAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJTbHONW TPacKTOPHUH
oOpa3zoBaHus, Oynymiedl mpodeccuu W peanu3aliid COOCTBEHHBIX JKHU3HCHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpeObHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOr0 BOCIIUTAHUS

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAaHUSl TJIOOAJTBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
HKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM Cpe/Ibl;



OCO3HaHUS HEOOXOJWMOCTH HCHOJb30BAaHUS JOCTKEHUM XUMHH IS
pELIEHHs] BOINPOCOB PALIMOHATILHOTO IPUPOIOIIOIb30BAHNUS;

aKTUBHOTO HEMPUATHS JIEUCTBHM, TNPUHOCAIIUMX Bpel  OKpYKarolleu
NPUPOIAHON cpelie, YMEHHsI MPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILATH UX;

HaJIM4YMs PA3BUTOrO HKOJIOTMYECKOTr0 MBIIUICHHS], SKOJIOTHYECKON KYIbTYpHI,
OTIbITa NEeSATEIbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMH B ITO3HABATEIbHOM, KOMMYHMKATUBHOM M COIMATIBHOU
MPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHHU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 IO3HAHMSA:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
HAyKH U OOLLECTBEHHOW MPAKTHUKHY;

NOHUMAaHUsl CIHeUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poid B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpeACTaBICHUs 00 OKpYKAaroUIEM MHUpE Kak O €IMHCTBE MPHUPOAbI U YEIOBEKA, B
NO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU MpoOJieM COXpaHEHUs
IIPUPOAHOTO PABHOBECHSI;

yOEeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHUMHH JJII  COBPEMEHHOM
UMBUJIM3AlMK: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH W BAXXHOW pOJIKM B
CO3/IaHMU HOBOM 0a3bl MaTepuanbHOM KyJIbTYphl, B PELIEHUH TIJI00AJbHBIX
npo0yieM YCTOWYMBOTO PAa3BUTHUSL YEJIOBEUYECTBA — CBHIPHEBOM, SHEPIETUUYECKOM,
MUIIEBOM U 3KOJOTHYECKOW O€30MacHOCTH, B Pa3BUTUU MEAUIIMHBI, 0OeCIeueHUH
YCIIOBUM YCHEIIHOTO TPY/ia U IKOJIOTMYECKH KOM(OPTHON KU3HU KAKIOTO YJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAaHHA CYIIHOCTH METOJOB
NO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMble 3HAHUS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOILETr0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMMEIOUIMXCS JaHHBIX C LEIbI0 TMOJyYEHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAaMOCTOSATEIbHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K TO3HAHUIO, UCCIIE0BATENbCKON JEATeTbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pazNuyHbIX chepax npodeccruoHaaIbHOM
NEeSATETbHOCTH.



METAINIPEJMETHBIE PE3YJIBTATBI

MertanpenmeTHble pe3yabTaThl OCBOCHHS NPOIPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero o0pa3zoBaHus BKIIOYAIOT:

3HAUUMBbIE  JUIS dbopMupoBaHUs MUPOBO33PEHUS oOyyJarouuxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
[EJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHeUU(PUKYy METOJOB TIO3HAHUS,
UCITIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHUE);

YHUBEpCaJbHbIE Y4eOHbIE NEUCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PErYJISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4YCOHBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JJOruvYecKue JaeicTBUSI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LENU JACSATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATEIIBHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITUS JJII OOBSICHEHUS OTIAEIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHWS M KPUTEPUU JUIA KJIACCH(PHUKAIIMKU BEIICCTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN



3HaK (CUMBOJI) DJEMEHTa, XUMHU4yecKas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakuuy — MPU PEUICHUU YYEOHBIX IMO3HABATENbHBIX M IMPAKTUYECKHUX 3ajad,
IPUMEHATHh HAa3BAHHBIE MOJEIIbHBIE MIPEICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMBbIX BELIECTB U XMMHUECKUX PEaKIIUM.

2) 6a3oBbIe HCCIEA0BATEIbCKUE 1eCTBHS:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKHX
peakuuit;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KaueCcTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUIBLHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

BJA/JI€Th HAaBBIKAMHM CaMOCTOSITEJIBHOTO IUIAHUPOBAaHUS U IPOBEACHUSA
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011IEHNS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIAHHON padoTe;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIIEeNOBAaTENbCKOW U MPOEKTHOU
NESTEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEelIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IMYHbIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMYJIsSIpHAasl JUTepaTypa XHMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBIE IOCOOuS,
pecypcbl MHTEpHeTa), aHanu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IpeICTaBIICHNUS, KPUTUYECKH OLICHUBATh eé JIOCTOBEPHOCTh u
HEIIPOTUBOPEYNBOCTB;

(GbopMyIupoBaTh 3aMpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orObope wuHpOpMaMK, HEOOXOAMMOM [JIs1 BBINOJHEHHS y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT MCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHM U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMYy  IpEeACTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMHUYECKOM HMH(pOpManueil: NpPUMEHATh MEXNpeAMeTHble (pu3uueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJINYCCKUC CPCACTBA HAI'TIATHOCTH.



KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:

3a1aBaTb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XO0A€C Auajiora /M
AUCKYCCHH, BBICKA3bIBATH UICH, q)OpMYJ'II/IpOBaTB CBOHU IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMH TIPH BHITIOJTHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHIECKOW PabOTHI MO HUCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (HOPMyITHPOBATH BHIBOIBI
1o pe3yibTaTaM TPOBEACHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAaHUWS TO3HUIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIe 1eliCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTh, ONpeAeisas €€ ILeNM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/IaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YY€OHBIX UM HCCIIENOBATEIbCKUX 3aady, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN CcrOCcO0 HMX pemeHuss ¢ y4€TOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBIISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHAIN3a H
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJIBTATBI

[TpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl 10 XUMHUH Ha YriyOJa&éHHOM
YPOBHE Ha YPOBHE CPEIHEro O0IIero oO0pa3oBaHMs BKIIIOYAIOT ClELM(PUUECKHE
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayuHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
[0 OCBOEHHIO, MHTEPHPETAMU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
[0 TMOJY4YEHHIO HOBOT'O 3HAHMSI M NMPUMEHEHUIO 3HAHMM B Pa3IMYHBIX Y4EOHBIX
CUTyalUsX, a TAK)KE B PEAJIbHBIX KU3HEHHBIX CUTYAlUsAX, CBI3aHHBIX C XUMHUEH. B
pOrpaMME II0 XUMHUHM TPEAMETHBIE PE3YJbTAThl MPEICTABICHBI MO TOJAaM
W3YUYCHHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHsI»
OTPaXKAIOT:

c(hOpMHUPOBAHHOCTh IPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO



pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U
NUIIEBOI 0€30MMaCHOCTH, B PAa3BUTUU MEIULMHBI, CO3JaHUHA HOBBIX MaTE€pHANIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B o0ecrieueHnn palMoOHaIbHOTO
IPUPOJIONOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYJIBTYpHI
YEJIOBEKa, a TaKXe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAQJICHUE  CHCTEMOM  XMMMUYECKMX  3HaHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraolUe NOHATUSA — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, S-, P-, d-aTOMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb, CTENIEHb OKUCIICHUS, XUMHUYECKasl CBS3b,
MOJIb, MOJIIPHAsI Macca, MOJISIPHBIN 00BEM, YIIIEpOIHBIN CKENET, (PYHKIMOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHBIE), HM30MEpHUs CTPYKTypHass M HPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- M a30TCOJAEpKAIME OPraHUYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS; TEOPUHM, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHUsS OPraHUYECKHUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
YW MpEBpalIEHUS DSHEPrUM TMPU XUMUYECKHUX pEaKLUHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3BIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIINE B OCHOBE
NOHUMAaHUsI IPUYMHHOCTHA U CUCTEMHOCTH XMMHYECKHUX SIBICHHI; MPEICTABICHUS
O MEXaHU3Max XWMHUYECKHMX pEeaKlui, TEPMOJWHAMMYECKHUX M KHHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHMs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! | u Il pona);
(dakToJIOTHUYECKHE CBEICHHSI O CBOMCTBaX, COCTaBe, IMOJyYEHHUU U OE30MacHOM
UCIOJIb30BaHUU BAXXHEMILIMX OPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOMH
NEeATEIbHOCTH  YeJOBEeKa, OOIMX  HAYYHBIX  NPUHIMOAX  XUMHUYECKOIO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TEpepaOOTKU HEPTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU MOHSTHM,
yCTaHaBIMBATh MX B3aWMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS NPHU
ONMCAHUM COCTaBa, CTPOCHUSI U CBOKMCTB OPTaHUYECKUX COEIMHEHMI;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCITOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJII COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKUHUHA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHA  MOCPEJACTBOM  COCTABJICHHUS



AIIEKTPOHHOTO ©OanaHca »STUX peakuil, peakiuii HOHHOro oOMeHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUIA;

U3TrOTaBJIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB JJIS WIUTFOCTPALUH
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(OpMUPOBAHHOCTh YMEHHUMN: YCTaHABIMBATh MPHHAJJIC)KHOCTh M3YyUEHHBIX
OPraHMYECKMX BEIIECTB MO HX COCTaBY M CTPOCHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMATUYECKOMN
Homenknarype (IUPAC) u npuBoauTh TpHUBHAIbHBIC Ha3BaHHS JJIA OTACIBHBIX
MpeICTaBUTENIe OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATHJICHTIIMKOIb, (PEHOJ, (QOopManblIeru, aneTalbIeruj, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, NAIbMUTUHOBAS KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (GPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIIPEH,
CTUPOJ U JIpyTHE);

c(OPMUPOBAHHOCTh YMEHHUS OMNPEAENATh BUI XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHMAX (KOBAJICHTHAs W HWOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. ByTtiepoBa juist 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

cOPMHPOBAHHOCTh ~ YMEHHMM  XapakTE€pU30BaTh  COCTaB, CTPOEHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IHMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKAJIMCHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(PUPOB, )KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IH- W TOJHCAXapHJIoB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXJYy  HUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XMMHYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, YMEHHS TIOATBEP)KIATh HAa KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKLMOHHON CIOCOOHOCTH OPraHUYECKUX COCTUHEHHUI OT
KpPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U -CBSI31), B3AUMHOTO BIIMSIHHSI aTOMOB
U TPYNI aTOMOB B MOJICKYJIaX;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UCTOUHUKH YTIIEBOJOPOTHOTO
Colpbsd  (He(Thb, NTPUPOAHBIM Tra3, Yroyb), CHOCOOBI €ro mnepepadoTKu WU
NPaKTHYECKOEe MPUMEHEHUE MPOAYKTOB NepepadoTKy;

c(hOpMHPOBAHHOCTh BIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUSI — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peaTbHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTH OTH 3HAHUS;



chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICITUTEIBLHON JEATeIbHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3AIIMIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBS3€H — JJIs M3YYCHUS
CBOMCTB BEIIIECTB U XUMUYECKUX PEaKIINH;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oyee OCO3HAaHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUAIBLHOTO €IMHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbBIC 3HAHUS MO OPTraHUYECKONW XUMHUU JUIsi OOBICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO PUPOY;

cOPMHPOBAHHOCTh YMEHHUH: TMPOBOJUTH PACUETHI 1O XUMHUYECKUM
dbopMmynamM U ypaBHCHHUSIM XUMHUYECKUX PEAKIUN C MUCIOJIb30BAaHUEM (DU3UICCKUX
BEMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XHUMHUYECKOU
(GbopMysbl BEHIECTBA MO M3BECTHBIM MAacCOBBIM JOJSM XHMHYECKHX 3JIEMEHTOB,
IPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMHPOBAHHOCTh YMEHHMII: MPOTHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUH  DKOJOTMYECKOW  OE€30MacCHOCTH  IOCIEACTBUSL  OBITOBOM U
IPOU3BOJCTBEHHON JIECSATEIbHOCTH YEJOBEKAa, CBSI3aHHOW C 1epepaboTKon
BEILIECTB, UCMOJI30BATh MOJYYEHHbIE 3HAHUS JIsl IPUHSITUSL TPAMOTHBIX pPEIICHUN
npo0JieM B CUTYaIlUsIX, CBI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJUTH
XUMUYECKUN OSKCIEPUMEHT (TIOJy4eHHEe M HW3Y4YEHUE CBOMCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBbIE PpEAKIHUU YIIIEBOJOPOJOB pAa3IMYHBIX KIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHUYECKUX BEIECTB, PELICHUE HKCIEPUMEHTATbHBIX
3a/lady 1O pAaclO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBHII
Oe3omacHoro oOpamieHusi ¢ BeHieCTBAaMU U JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMyIupoBaTh IIENIb HUCCJEAOBAHMS, TPEICTABIATH B pasIuyHON (dopme
pE3yNbTaThl IKCIIEPUMEHTA, aHAIU3UPOBATh U OLIEHUBATH UX JIOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJII0J1aTh MPaBHJIa IKOJOTMYECKH 11eJ1ecCO00pa3HOro MOBEACHHS B OBITY U
TPYIOBOW JEATEIBHOCTH B IEJISX COXPAHEHHUS CBOETO 3[I0POBbS, OKPYKAOLIEH
MIPUPOTHOM Cpebl U JOCTHXKEHHS €€ YCTOMUNBOIO PA3BUTHS;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA >KHUBBIE OPTraHU3MBI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokaszarens [1JIK;

aHAIM3UPOBATh I1€JIECO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMHPOBAHHOCTh, YMEHUMH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TOUCK
XUMHUYECKON HH(POpMAIINK B PA3IMUHBIX UCTOYHUKAX (HayyHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBOM MHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU



aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, epepadbareiBaTh €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a/1aueH.

11 KJIIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OOImas U HeopraHuyeckas
XUMUSD OTPaXKaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUATHLHOM EIUHCTBE MHUDPA,
3aKOHOMEPHOCTSIX M TO03HABAEMOCTU SIBICHHUM TPHUPOABI, O MECT€ U 3HAYCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poiu B 00ECIEYEHUU YCTOWYUBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOW, SHEPreTHUYEeCKOM W MHIEeBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIHUHBI, CO3JJaHUM HOBBIX MaTEpPHalIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECICUCHHM PAlMOHAIBHOIO MPUPOAOIOIL30BaHuUs, B
bopMHpOBaHUM MHPOBO33PEHHUS W OOIIeH KyJbTypbl 4YelIOBEeKa, a TaKkxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M TMPHUPOJHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWHM, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIAralONIUe MOHATHS — XWMHUYECKHH JJIEMEHT, aToM, SJIpOo aToMma,

U30TOIIbI, SJICKTPOHHAsE 000JI0UKa aToMa, S-, P-, 0-aTOMHBIC OpOUTAIIH, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSIHMSI aTOoMa, TUOpUIM3aIis aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, HWOHHAas, MeETAJUIMYECKas, BOJIOPOIHAs),
KpUCTaJUIMYECKass pPEIIETKAa, XUMHUYECKas peakuus, pacTBOp, 3JIEKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAs JUCCOLMALNSA, CTEIEHb JUCCOLIMALINY,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIIHUTENb, BOCCTAHOBUTENb, TEIIOBOM dddexT
XAMHUYECKON PEAKIINHU, CKOPOCTh XUMUYECKON PEAKIINU, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJIEKTPOJUTHUECKON TUCCOLMALNM, TEPUOIUUCCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPALIECHUS] SJHEPTUM NPU XUMUYECKUX PEAKIUAX, 3aKOH ITOCTOSHCTBA COCTAaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XMMHWHU, MHPOBO33PEHUYECKUE 3HAHUS, JISKAIIME B OCHOBE IOHHWMAaHUS
MPUYAHHOCTA W CHCTEMHOCTHM  XMMHYECKUX  SIBJICHUW;  COBPEMECHHBIC
MPEJICTABJICHUS] O CTPOEHHUM BEILIECTBA HAa ATOMHOM, WOHHO-MOJIEKYJSIPHOM U
HA/IMOJICKYJIIDHOM ~ YPOBHSIX; NPEIACTABICHUS O MEXaHU3Max XUMHYECKHUX
peakuuii, TEPMOAUHAMUYECKUX UM  KHUHETUYECKHUX  3aKOHOMEPHOCTSAX  UX
MPOTEKaHUs, 0 XMMHUYECKOM PAaBHOBECHH, PACTBOpPAX M JAUCIEPCHBIX CHUCTEMAX;
(baKkTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCITOJIb30BAaHUU BAKHEHIITNX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATeTbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MPOM3BOJICTBA;



c(OpPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC NMPU3HAKU TOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUSA IPH
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(OpPMHPOBAHHOCTh YMEHHS HCHOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMHUYECKUX  PpEaKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIASIBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHUSX, BUJ XUMHUYECKOU CBsI3U (KOBaJEHTHas,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEILIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTH CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c()OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPraHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKUE PEAKIIUHU MO PA3IMYHBIM IPHU3HAKAM (YUCITY
U COCTAaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTEIIEHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTajlu3aropa M
JPYTHUE); CAaMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(puKauuu
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKLUN;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPHOJUYECKOTO 3akoHa /.
. MenneneeBa 1 IEMOHCTPUPOBATh €TO0 CUCTEMATU3UPYIOLYIO0, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

c()OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKUX DJIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOIOB
[Tepuomnueckonn  cucrembl .M.  MenneneeBa, uUCHONB3Ys  TOHATHSA
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHW», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M HUX
coequHeHnd 1o nepuogaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MeHneneeBa, BaJ€HTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUSA
UX DJIEKTPOHHBIX 000JIOYEK;

cOpPMHPOBAHHOCTh YMEHHI: XapaKTepu30BaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKHME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHME T€HETUYECKOU CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
IIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

C(OPMUPOBAHHOCTH ~YMEHHUS PACKpPBIBATh CYUIHOCTh:  OKHUCIUTENIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOrO OajaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJEHUS WX TMOJHBIX U



COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOJM3a;  PEeaKklun
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IIMHKA U aTIOMUHUS);

C()OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHYECKUX PEAKIHUA ¢ YYETOM HMX DHEPreTUUECKUX XapaKTEPHUCTHK, XapakKTep
U3MEHEHUSI CKOPOCTH XHMHYECKOM pEaKUMu B 3aBHCHUMOCTH OT pPa3IMYHBIX
($akTOpOB, a TAaKKE XapaKTep CMEIIEHUS XUMHUUYECKOTO PAaBHOBECHS O] BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE NPOMBIIUICHHOTO IOJYYEHHs CEPHOW KHCIOTHI, AMMHAKa,
oOIIMe Hay4yHble MPHUHIMIBI XUMUYECKHUX MPOU3BOJCTB; II€IeCO00Pa3HOCTD
NPUMEHEHUs HEOPTaHWYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
MO3HAHUA SIBJICHUN NpUpOAbl — HAOMIOIEHUE, H3MEPEHHE, MOJECIHPOBAHUE,
HKCIIEPUMEHT (pEeasIbHbIN U MBICJIECHHBIN ), UCIIOIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS NPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAILHOM HCCIEA0BAHUM BEILIECTB
U Uil OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IIPaKTUYECKOM AESITEIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

c(OPMHPOBAHHOCTh YMEHHSI BBISBIIATh B3aUMOCBSI3b XMMUYECKUX 3HAHUU C
MNOHATUSIMUA U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIS
0o0Jj1ee OCO3HAHHOTO IOHUMaHUs MaTepUaIbHOIO EAMHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSI MPOBOAUTH PACUYETHl: C HCHOJb30BAHUEM
NOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJISIpPHAs KOHLICHTPALIWSD»;
Macchl BEUIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO M3 YYaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklny; 3HAYECHHUS BOJOPOJHOIO IOKAa3aTes pacTBOPOB KHUCIOT M IIEJIIOYEH C
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
MPOJYKTa PEAKIUH, €CIIM OJHO M3 UCXOJHBIX BELIECTB JAAHO B BHJIE PACTBOpA C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHMECH); JOJIM BbIXOJA MPOJIYKTa pEaKkIUu; OOBbEMHBIX OTHOUIEHUH
ra3os;

Cc(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONpPEIEICHUE
Cpelbl pacTBOPOB BEIIECTB C IOMOIUBID HHAMKATOPOB, W3yYECHHE BIIASHHS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, pelieHHe
DKCIIEPUMEHTAJIBHBIX 3ada4 no Temam «Metamey u  «Hemeramnsy) ¢
COOJII0/IEHNEM TpaBUil 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHBIM
obopynoBaHueM, (GOpMyJIUpOBaTh 1€Jb  HMCCIEAOBAHUS, TNPEACTaBISATh B



pasnu4HON (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MPaBHIIa MOJb30BAHUS XUMUYECKON
MocyIol W JabopaTopHBIM O00OpyJAOBaHHWEM, OOpallleHHus C BelIeCTBaMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTHYECKH II€JIECOO0Pa3HOT0 TOBEACHUS B OBITY W TPYIOBOU
JESITEILHOCTH B IEJISIX COXPAHEHUSI CBOETO 37I0POBbSI, OKPY’KAIOIIECH MPUPOIHOU
Cpeabl W JOCTHXKEHUA €€ YCTOMYMBOIO Pa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'O JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIca noka3arens 11JIK;

c(hOpPMHPOBAHHOCTh, YMEHHUMW: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMHUYECKOW MH(OPMALMK B Pa3IMUYHBIX UCTOYHUKAX (Hay4yHas M yueOHO-Hay4dHas
JauTepaTypa, cpeAcTBa MaccoBor nHdopManuu, UHTEpHET U Apyrue), KpUTHUYECKU
aHaJM3UPOBaATh XUMUUYECKYI0 UH(POpMAIUIO, TIepepadaThiBaTh €€ U HUCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n MPOrpamMmbl Bcero Kontpoanueie  Tpakruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes:
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
11 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 8 1
byrneposa
Htoro no paznemny 8
Paznea 2. Yraesogopoasl
21 [IpenenbHbIE YTIeBOJOPOIBI — aTKaHBI, 5 1
LUKJIOAJIKAHbI
59 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 14 1 1
aJIKaINEHBI, aJTKUHBI
2.3 ApomaTHiecKkue yriaeBoa0po/abl (apeHbl) 8
54 [IpupoiHbIE HICTOYHUKH YTIIEBOJOPOIOB U HX 4
nepepaboTka
2.5 ["anoreHnpon3BOIHBIE YTIIEBOIOPOAOB 4 1
Hroro 1o pasneny 35
Pasnen 3. Kuciopoacoaep:xamnue oprannyeckue coenHeHust
3.1 Crnuptsl. Genon 11 1
39 KapOoHumnpHbIe COeTUHEHUS: allbIETUIBI U 21 1 1
keToHbl. KapOoHoBbIe KUCIOTHI. ClIOKHBIE




s¢upsl. XKupsl

3.3 VriaeBoasl 9

Hroro no pazneny 41

Pasznea 4. A3oTconeprkaiye opraHudecKkue coeuHeHust

4.1 ‘ AMUHBI. AMUHOKHUCIIOTHL. beku 12

Wroro no pazueny 12

Pa3pnen S. BeicokomoJieKy/IsipHbIE COeAUHEHUSA

51 ‘ BricokoMonekynsipHbIe COSIMHEHMS 6

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnsie IlpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoandeckuii 3aKoH u
11 [leproauueckas cucreMa XMMUYECKUX 16 2
anemenToB /I. 1. Menaeneera
CrtpoeHnue BemiectBa. MHorooopasue
1.2 15 1
BEIICCTB
1.3 JlucniepcHbIE CUCTEMBI U PACTBOPHI 9
1.4 XUMHUYECKUE PEAKITIH 36 3
OKHCTUTENbHO-BOCCTAHOBUTEIILHBIC
1.5 15 2
MPOLIECCHI
Hroro mo pazueny 91
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Hemerannst 45
2.2 Merannsl 26
Hroro no pazneny 71
Pa3znen 3. Xumus u :Ku3Hb
31 MeTo/bl TO3HAHUS B XUMUHM. XUMUS U 3
' KHU3Hb
Hroro no pazgeny 8




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

13







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBo yacoB DJIeKTPOHHbBIE
dakTHYeCcKan
Ne Ilnanupyemas uudgposbie
o/ Tema ypoka Beero Konrtposanubie IIpakTHueckue 1arta nara o6pasoBaTeTbHbIE
padoTsI padoTsI U3y4eHus HayHeHm pecypcbl
[Ipenmet oprannyeckoit 1 Henena
1 xumuu. Oprannueckue 1
BelIeCTBa
Teopust xumMugeckoro 1 Henens
2 CTPOCHHUS OPTaHHUYECKHUX 1
COETUHEHUN
CrpoeHue atoma 1 Henens
yraepoaa. O0pazoBanue
3 KOBAJICHTHOW CHUTMa- 1
CBsI3H. SP3 u Sp2-
rUOpUAN3AIHS
O6pazoBanue 2 Henens
4 KOBAJIEHTHOM MH-CBSI3H. 1
Sp-rudpuUI3aIs
BxonHas KOHTposbHAs 2 Henens
5) pabota Nel(crapToBas 1 1
JTMArHOCTHKA)
Knaccudukanus 2 Henend
6 OpPraHUYECKUX 1

coennHeHui. [IpuHIMIBI
HOMEHKJIaTypbl




OpraHu4YeCKHUX
COE€IUHEHUN

Knaccudukanms peakiuit
B OPTaHUYECKOU XUMHUHU
CucreMaTuzarnus u

0000111eHYE 3HAHUHA 110
TEME

3 Henensa

3 Henens

AJKaHBI: 2JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJIBI
MeTaHa, TOMOJIOTUYEeCKUH
P U U30MepHs,
HOMEHKJIaTypa

3 Henensa

10

AnKaHbI:
POMBIIUICHHBIE U
nabopaToOpHbIE CIIOCOOBI
TOJTY4CHHUSI

4 wenpend

11

CBolicTBa aJIKaHOB M UIX
MIpUMEHEHUE.
[Muknoankanel

4 genens

12

Pemenne pacu€rHbix
3aJa4 Ha ONpesieTIeHHue
MOJIEKYJISIPHON (pOpMYJIBI
OpPraHU4eCKOro BELIeCTBA
110 MaCCOBBIM JIOJISIM
aTOMOB DJIEMEHTOB,
BXOJAIIUX B €r0 COCTaB.
Cucrematuzanus u

4 genens




13

14

15

000011EHHE 3HAHUHN 110
TEME

Kontponbnas padora No2
o TeMe:  «AJIKaHbI»

AJIKEHBI: 2JIEKTPOHHOE U
IPOCTPAaHCTBEHHOE
CTPOCHHE MOJICKYJIBI
ITHUJICHA,
TOMOJIOTUYECKHH P/ U
M30Mepusl, HOMEHKIIATypa

AJkeHsl: 1abOpaTopHbIE
Y IPOMBIIIICHHbBIE
CHOCOOBI MOTYyYEHUS

5 "Henensa

5 Henens

5 Henens

16

dusnyecKue u
XUMHUYECKHUE CBOKCTBA
AJIKEHOB: B3aUMHOE
BJIMSIHHE aTOMOB B
OpraHUYECKUX
MOJIEKYJIax, ME3OMEPHBI
s dexT, mporHo3
PEaKUMOHHOM
CITOCOOHOCTH aJIKEHOB,
MEXaHU3M peaKui
ANEKTPOGUITHHOTO
MIPUCOETUHEHUS

6 Henens

17

XnMH4yecKkre CBOMCTBA
AIIKEHOB: PEAKIINH
MIPUCOCTUHECHHUS, PEaKITUH
okucnenus. [Ipumenenue

6 Henens




18

19

20

AJIKCHOB

[IpakTrueckas padota No
1 o reme "llonyyenue
STHIJIEHA U U3y4YEHHE €ro
cBOMCTB"

Pemenue pacy€THbix
3a/1a4y Ha OIpe/EICHUE
MOJIEKYJISIPHOHN (OPMYITBI
OpPraHUYECKOTO BEIIECTBA
KontponbHas padota Ne3
10 TeMe: «AJIKEHBD»

6 "Henensa

7 Henensa

7 Henens

21

AJkanueHsr:
KiaccuuKanus u
CTpPOCHUE

7 Henens

22

23

AJKaZueHbl: CIOCcOObI
MOJTyYE€HUS U CBOMCTBA

IIpumeHeHue
ankanueHoB. Kayuyku u
PE3UHEI

8 Henensa

8 "Henensa

24

AJIKUHBI: CTPOEHUE
MOJIEKYT,
TOMOJIOTHYECKUH psf,
M30MepHsi, HOMEHKJIaTypa
U CIIOCOOBI MOTY4EHUS

8 Henens

25

CaoiicTBa ¥ IpUMEHEHHE
AJIKUHOB

9 Henens

26

Pemenue 3agau: pacuérsl
110 YpaBHEHUIO

9 Henens




27

28

XMMHYECKON peaKiuu

Cucremaruzanus u
0000111eHYE 3HAHUHA 110
TEME

ApeHbl: cTpoeHue
MOJIEKYJI,
TOMOJIOTHUECKUH psf,
U30Mepusi, HOMEHKJIaTypa

9 Henena

10 Hemensa

29

ApeHsI: criocoObI
HOJTYy4YCHUSI

10 Hemensa

30

duznyeckue u
XUMHYECKHE CBOMCTBA
apEeHOB: MPOTHO3
PEaKUUOHHOM
CIIOCOOHOCTH, MEXAHNU3M
peakuui
ANEKTPOPUIBHOTO
3aMelIeHUs

10 Hemensa

31

XnMH4YecKre CBOMCTBA
apeHOB: peaKIuu
MIPUCOETUHEHM S, PEAKIIUU
OKHCIICHHS

11 senens

32

XHUMUYECKUE CBOKCTBA
apeHOB: 0COOCHHOCTH
XUMHYECKHUX CBOWCTB
ANKNOEH30JI0B, MEXaHU3M
BITUSIHUSI OPUEHTAHTOB
MIepPBOTO POJIA.

11 senens




33

34

35

IIpumeHeHne apeHoB

PacuéTsl 10 ypaBHEHHUIM
XUMHAYECKHUX PEaKIIUii.
Cucremarusanus u
000011IeHNEe 3HAHUH 110
TEME

I'enernueckas cBA3b
MCKAY pa3JINIHbIMU
KJlacCaMu yrjieBoaopoa0B

Cucremaruzanus u
0000111eHYE 3HAHUHA 110
TEME

11 Henmensa

12 Henensa

12 Henensa

36

[IpupoaHsblil ra3 u
MOITYTHBIA HEePTIHOH ra3

12 Henensa

37

38

Hedts: HaxoxaeHUE B
MIPUPO/IE U COCTaB,
CBOMCTBA

IIpomsllneHHas
nepepaboTka HepTH

13 Hexensa

13 Henensa

39

KamenHnslii yroms.
[IpombinenHas
nepepaboTka KaMEHHOTO

YIS

13 Henensa

40

l"anorenonpous3BoHBIE
YTJIIEBOIOPOOB:
ANIEKTPOHHOE CTPOEHHUE;
peakiuu 3aMenIeHus
rajioreHa

14 menens




41

JeiicTBue menouei Ha
raJIOreHIPOU3BOIHbIC.
BzaumoneiictBue
JUTAJIOT€HAJIKAHOB C
MarHueM U IIMHKOM

14 uengensa

42

CucreMaTusanus u
000011IeHNE 3HAHUH 110
pazneny "YrieBoaopoasr"

14 uenensa

43

44

[Tonyromosas
KOHTpOJIbHast padoTa Ne2

CrupTsl: Kaccupukanus
U CTpOCHHE

15 menens

15 Henmensa

45

46

47

[Ipenenbubie
OJTHOATOMHBIE CITUPTHI:
TOMOJIOTUYECKHH PAI,
M30MepHs,
HOMEHKJIATypa,
nabopaToOpHbIE CIIOCOOBI
TOJTY4CHHUSI

[IpenenbHbie
OJIHOATOMHBIE CIIUPTHI:
IIPOMBIIIIJIEHHBIE
CIOCOOBI OTYYEHUS U
MIpUMEHEHNE

IIpenenbusie
OJIHOATOMHBIE CITUPTHI:
¢buznyeckue u
XUMHYECKHE CBOICTBA:

15 wenensa

16 Hexmensa

16 Hexgensa




KHCJIOTHBIC CBOMCTBA,
peakiumn
HYKJICO(DUITBHOTO
3aMeIIeHUs

48

XHUMHUYECKHE CBOMCTBA
MpeAeNIbHBIX
OJIHOATOMHBIX KHCJIOT:
peaKI OKUCIICHHUS,
peaKIK AeTUAPATAIINH

16 Hexgensa

49

50

51

MHOroaroMHsbI€ CIIMPTHI:
M30MepHsl, HOMEHKIIaTypa
U IIOJIy4ECHUE

DeHOobI:
TOMOJIOTMYECKUH PsILI,
M30MepHsl, HOMEHKIIaTypa
U CIIOCOOBI OJTYyYEHUS

CBoiicTBa ¥ IPUMECHEHHE
(beHomnon

17 wenensa

17 Henmensa

17 uenens

52

53

[IpakTuueckas padora Ne
2. Pemenue
HKCHEPUMEHTATBHBIX
3a1a4 1o reme "CrnupTsl U
¢benomnsr"

CucreMarusanus v

0000111eHHE 3HAHUHA 110
TEME

18 Henensa

18 Henensa

54

CucreMarusanus v
0000111eHNE 3HAHUHA 110

18 Henensa




55

56

TEMC

AJLIeruanr:
TOMOJIOTUYECKHH PsI,
HU30MepHs U
HOMEHKJIaTypa

ANBIEeruabpl: CIIoco0bI
MOJTyYCHUS

19 Henensa

19 Henensa

57

XHUMHYECKHE CBOMCTBA
AJIBJICTU/IOB: PEAKIIUH
MIPUCOCTUHCHHMS, PEAKITUN
OKHCJIECHHS

19 Hemensa

58

XUMHUYECKUE CBOUCTBA
QJBJICTU/IOB: PEAKIIUU
KOHICHCAIINU

20 uenens

59

Keronsr:
TOMOJIOTHYECKHM AL,
HU30Mepus U
HOMEHKJIaTypa,
MOJTy4YECHHUE

20 uenend

60

61

CBolicTBa ¥ IPUMEHEHNE
KETOHOB
KontponbHas pabora Ne5

10 TCEMC: ((AJ'ILI[el"I/II[LI n
KETOHBD»

20 uenend

21 uenensd

62

KapOoHOBBIE KHCITOTHI:
KIaccupuKanus u
CTpoeHue

21 menens

63

[Ipenenbuble

21 menens




64

65

OJTHOOCHOBHBIC
KapOOHOBBIC KHCIIOTHI
Croco0bl MoTy4eHust

Kap6OHOBBIX KHCIIOT

CaolicTBa NpeesIbHbBIX
OJTHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

22 uenensd

22 Henensa

66

Baxxneinmue
MPECTaBUTEIN
KapOOHOBBIX KHCIIOT M UX
MPUMEHEHUE

22 "Henensa

67

68

Conu kapOOHOBBIX
KuciioT. Melma

Pemenue pacu€THbix
3a/a4: 110 YpPaBHEHHIO
XUMHUYECKOHN pPEeaKInH, Ha
onpeeIeHue
MOJIEKYJISIPHON (pOpMYJIBI
OpPraHUYECKOI0 BEIIECTBA

23 uenens

23 uenensd

69

CrnoxxHbie 3GUpBbL:
CTPOEHHUE MOJIEKYIL,
HOMEHKJIATypa,
M30MepHs, CITIOCOObI
MOJIy4YEHHUS

23 Henensa

70

71

CrnoxHbie 3UpBHL:
CBOMCTBA

[TpakTuueckas padora No
3. Pemrenne

24 nenensa

24 nenensa




AKCICPUMECHTATBHBIX
3aja4 1o TeMe
"KapOoHOBBIE KHCIIOTHI.
Cnoxxnbie 3¢upsr"

72

73

74

Bocku u xxupbl

I'enernyeckas CBsA3b
YTIEBOIOPOAOB U
KHCIIOPOACOAEPKAILUX
OpPraHUYECKUX BEILECTB
Pacué€rsl 1o ypaBHEHUAM
XUMHUYECKHUX PEaKIUH

24 uenens

25 uenens

25 uenensd

75

CucremarTusanus u
000011IeHrE 3HAHUN 110
TEME

25 uenens

76

77

VYrneBonbl: CTpoeHuE u
KJIacCU(pUKaIMs

Mounocaxapuapl:
CTPOEHHE MOJIEKYI,
U30MEPHUS

26 uenend

26 uenend

78

I'mroko3a: ctpoenne
MOJICKYJIbI, XUMHUYCCKUE
CBOMCTBA

26 "Henensa

79

Jucaxapupl: caxapo3sa,
MajbpT03a U JaKTO3a.
Haxoxnenue B mpupoe
Y IPUMEHEHUE
JIMCaxapuI0B

27 uenens

80

[Tonucaxapuaer:

27 uenens




CTPOEHHUE MAaKPOMOJIEKYII,
¢busnveckue u
XUMHUYECKHE CBOMCTBA,
MIPUMEHCHHE

81

82

ITonsiTue 00
I/ICKyC CTBCHHBIX
BOJIOKHAX

Pemenue pacueTHbix
3a/71a4 Ha OIpEIeIICHUE
JIOJIM BBIXO/Ia MPOAYKTa
peaKkuuu ot
TEOPETUYECKHU
BO3MOXHOTO

27 uenens

28 uenend

83

84

CucremaTH3anus 1
0000111eHE 3HAHU 110
pazzaeny

BIIP

28 uenend

28 uenend

85

AMUHBL: KJTaccuukanms,
CTpPOEHHE MOJIEKYI,
obmas popmyna,
U30MepHs, HOMEHKIIaTypa

29 Henensa

86

87

88

AMUHBL; CIIOCOOBI
TTOJTYYCHUS

CBoiicTBa U IPUMEHEHUS
aMHUHOB

CriocoObI ostyueHust u
pUMEHEHHE
amu(paTUIeCKUX aMUHOB

29 Henensa

29 uenensd

30 Hexensa




89

AMUHOKHUCIIOTHI:
CTPOCHHE MOJICKYT,
HOMEHKJIATypa, CIIOCOObI
MOJTyYCHUS

30 genensa

90

91

92

AMUHOKHUCIIOTHI:
CBOMCTBA U IPUMEHEHUE
benku: ctpykrypa
MOJIEKYJ1, OMOJIOTHYECKUE
byHKIIUN

XUMHUYECKHE CBOMCTBA
0enKoB

30 genensa

31 "enensa

31 Hemensa

93

94

HYKJICI/IHOBI)IG KHCJIOTHI

[TpakTrueckas padota No
4. Pemienne
AKCIICPUMEHTATbHBIX
3a7a4 110 TEMe
"A3oTcoaepKkaiiue
OpraHHYECKUE
coeauHeHus"

31 wemensa

32 "Henensa

95

[TpakTuueckas padora No
5. Pemenne
AKCTIEPUMEHTAIIbHBIX
3aJ1a4 110 TEME
"Pacnio3zHaBanue
OpraHUYECKUX
coeTMHeHH "

32 "Henensa

96

['omoBast KOHTpONIBHAS
pabota Ned

32 Henens




97

98

OCHOBHBIE TTOHSTHUSA
XUMHH
BBICOKOMOJICKYJISIPHBIX
COEIMHEHMI U METObI UX
CHUHTE3a —
MOJIMMEPH3aIUs U
IMOJIUKOHIEHCAIIHS

Ilnactmaccel.

Yrummzanusa u
nepepaboTKa MIacTuKa

33 Henensa

33 Henensa

99

DnacTOMEpHI:
HaTypaJIbHbIN
CUHTETUYECKNE KayYyKH.
Pesuna

33 Henensa

100

Boisiokna: HarypanbHbIE,
HCKYCCTBEHHBIE,
CUHTETUYECKUE.
[Tonumepst
CIELIMAJIBHOTO
Ha3HAYCHUS

34 uenensa

101

[IpakTuueckas padora Ne
6. Pemrenne
AKCIIEPUMEHTAITBLHBIX
3a7a4 10 TeMe
"Pacrio3HaBanue
IUIACTMACC U BOJIOKOH"

34 genensa

102

O06001IeHne 1
CHUCTEMAaTH3aIUs
M3YYEHHOTO MaTepuana

34 uenensa




o TeMe
"BricokOMONEeKyIIsIpHbIE
coeIMHEeHUS "

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
dakTHYeCKas
Ne ILnanupyemas uudposeie
o/ Tema ypoka Beero Kourpoabusie IIpakruueckue 1arta aara T —
padoTsI padoTsI U3y4YeHH S HayHeHm pecypcsl
IlepBbie npencTraBicHUs 1 Henena
0 CJI0)KHOM CTPOCHUH
1 atoma. OTKpbITHE 1
3JIEMEHTApHBIX YACTHUIL U
SIBJICHUSI
PaauoOaKTUBHOCTH
5 Mopenu crpoeHus 1 | Henens
aroma. [locrynater bopa
3 CocraB aTOMHBIX sJI€p. 1 1 Henens
N306apel 1 U30TOIIBI
4 Bxonnast KOHTpoJIbHAS 1 1 1 Henens
pabota Nel
5 SnepHble peakuuu 1 1 Hemens
Kopnyckynsipro- 2 Henens
6 BOJIHOBOU JTyalu3M 1
anektpoHa. [Tonstue
AIEKTPOHHON OpOUTaIN
7 KBanToBrie uncia 1 2 Hexens
8 CrpoeHnue 31eKTpOHHOU 1 2 "Hepnend
000JI04KH aTomMa
9 [Topsimok 3amoaHeHust 1 2 Hemens

OJICKTpOHAMH aTOMHBIX




opOuTanei: IpaBuiIo
Xynna, npunnun [layne,
npasuio Kirouesckoro

10

11

DneKTpoHHbIE (HOPMYIIBI
aTOMOB M MOHOB

Ctpoenue aToma u

MEPUOUYECKUHN 3aKOH
JI.1.MeHnneneeBa

2 Henens

3 Henensa

12

13

14

15

Bsanmocss3s
MIePUOIUYECKOT0 3aKOHA
Y TIEPUOINYECKON
CHCTEMBI XMMUYECKHX
DJIEMEHTOB.
[Tepunonnueckas cucrema
AJIEMEHTOB U CTPOEHUE
aroma

[TonoxeHnue snemeHTa B
MIEPUOIUYECKON CUCTEME
Y €ro CBOMCTBA.
3HaueHue
MEePUOIUYECKOTO 3aKOHA
A N.Menneneera

CucremaTtuzauus u
000011IeHrEe 3HAHU T10
TeMe

KonTpomnpHas padota No2
no teme: "CTtpoeHue
aroMma. [lepuoanueckuit

3 Henensa

3 Henens

3 Henens

3 Henensa




3aKkoH U llepnonnyeckas
CUCTEMAa XUMHNYCCKHUX
31eMeHTOB /1.

U .Meunneneena"

16

17

18

19

20

21

IToHaTHE O XUMHUYECKOU
cBa3u. Mounad cBsa3b

Honnas
KpUCTAJUTMYECKas
penieTka

Boz0yxnenHoe
COCTOSIHHE aTOMa.
OOMeHHBII MeXaHU3M
00paszoBaHMs
KOBaJIEHTHOM CBS3H

JloHOpHO-aK1IEeNTOPHBIN
MeXaHHU3M 00pa30BaHUA
KOBaJICHTHOM CBSI3H.
AToMHas n
MOJIEKYJIIpHas
KPUCTAJUTMYECKUE
peLETKn

Komiuiekcurnie
COEIMHEHUS: CTPOCHUE U
IOHATHE

KowmrmiexcHble
COCIMHCHMS:
KIIacCU(pUKaIus,
HOMEHKJIaTypa u

4 uenpens

4 yenens

4 uenens

4 yuenens

4 yuenens

5 "Henens




22

23

24

CBOMCTBA

[Ipupona xumMuyeckoit
CBSI3M B METaJUIax U
crutaBax. Obuue
¢du3nueckue cBOMCTBa
METaJIOB

MeTtannnyeckas
KpUCTaJUIMYECKas
peméeTka

AI‘peFaTHLIe COCTOAHUA
BCIICCTB: I'a3hl,
KNIKOCTHN

5 "Henensa

5 "Henensa

5 Henmens

25

ArperatHbie COCTOSIHUSI
BEIIIECTB: TBEP/IbIC
BEIIIECTBA, KUJKUE
KpUCTaJUIbI, TJ1a3Ma

5 Henens

26

27

Bonopoanas cBs3b

BannepsaaibcoBo
B3aUMOJICHCTBUE

6 Henens

6 Henens

28

Cucrematuzanuus u
000011IeHrEe 3HAHU I10
TEME

6 Henens

29

KonTponbnas padota Ne3
no teme: "Ctpoenue
BEIIIECTBA.
Mmuoroo6pasue BemiecTs"

6 Henens

30

XUMHYECKHE BEIIECTBA U
cMecH

6 Henens




31

[TonsATHE O IUCTIEPCHBIX
CUCTEMAX.
Knaccudukanus
JUCIIEPCHBIX CUCTEM

7 Henens

32

33

34

I'pyboaucnepcusie
CHCTEMBI: a3P0O30JIH

I'pybonucniepcHbie
CHCTEMBI: IMYJIbCHU U
CyCIIEH3UU

ToHkoaUCTIEpCHBIE
CUCTEMBI: KOJJIOUIHBIE
pacTBOpPHI

7 Henens

7 Henensa

7 Henens

35

TonkoaucnepcHsle
CHUCTEMBIL: 30JI1 U IeIU

7 Henens

36

37

PactBopsI Kak
TOMOT€HHBIE CUCTEMBI

CI/ICTeMaTI/ISaLII/ISI n

000011IeHrE 3HAHUH 110
TeEME

8 Henensa

8 "Henensa

38

KonTpoabHas padora Ne4
no teme: "/lucnepcHele
CUCTEMBI U paCTBOPHI"

8 Henens

39

OCHOBHBIE TTOHATHUS
XUMHYECKOH
TepmoanHamMukH. [lepBoe
HayaJio TEPMOJUHAMUKHU.
OHTanbIUsI

8 Hemens

40

TenoBoit a3 ekt

8 Hemens




41

42

XUMHYECKON peaKkuu

Kanopumerpus. Pacuer
SHTAJIBIIUU PEAKIIH.
3akoH ['ecca

Cnencrsus U3 3aK0HA
I'ecca

9 Henena

9 Henens

43

44

45

46

Ourponus. Bropoe
Ha4yaJlo TCpMOIAWMHAMUKN

Tpetbe Hauano
TEPMOJMHAMHUKHU.
CBoOoiHas FHEPT U
I'u66ca

CKOpOCTbh XMMHUYECKUX
peakuuii. JHeprus
aKTHUBAILIUU

Kontponbnas padota Ne5
(mpeMeTHI 1o BBIOODY)

9 Henens

9 Henena

9 Henena

10 Hemensa

47

48

49

3aKoH JAEUCTBYIOIMINX
Macc

CKopoCTh TOMOTE€HHBIX
XUMHUYECKHX PeaKIuii
CKopocCThb reTeporeHHbIX
XUMHUYECKHX PeaKIuii

10 Hemensa

10 Hemensa

10 Hemensa

50

51

OCHOBHBIE TTOHATHUA
KATAJIUTUYECKOU XMMUH.
Tunbl KaTaaTU3aTOPOB

Mexanuszm neiicTBus
KaTaJau3aTopoB

10 Hemensa

11 Hemensa




52

[IpakTuyeckas pabora Ne
1 mo reme "Bnusiaue
pa3nuyHbIX (PaKTOPOB HA
CKOpPOCTb XUMHUYECKOU
peakuun"

11 Hemensa

53

[onsarue 06 0O6paTUMBIX
nporeccax. XuMHYECKoe
paBHOBeCHE

11 Hemensa

54

55

56

57

CMmelnieHne XuMHUYEeCKOTo
paBHOBeECHS

[TpakTrueckas padora Ne
2 o TeMme "Bnusane
pasIMYHBIX (HaKTOPOB Ha
IIOJIOKEHHE
XHMUYECKOIO
paBHOBecHs"

Bopna kak ciaObiit
AIEKTPOJIHT.
Bonoponnsiii mokaszarens

CBolicTBa pacTBOpOB
JJEKTPOJINTOB

11 Hemensa

11 Hemensa

12 Henensa

12 Hexensa

58

[IpakTuueckas padbora Ne
3 o teme "XuMuuyeckue
peakuuu B pacTBOpax
IIEKTPOJIUTOB"

12 nenens

59

KucnoTsl n ocHOBaHHUA C
MO3UIUN TEOPUU
AJIEKTPOJIUTHYECKON

12 Henens




pucconuanuu. Teopus
KHCJIOT U OCHOBAHUM
bpéncrena-Jloypu

60

61

Knaccudukanust Kucior.
OcHoBHBIE CTIOCOOBI
MOJTyYEHUS] KUCIIOT

OO01e XuMruYecKue
CBOMCTBA KUCIIOT

12 Henensa

13 "Hemensa

62

Ocobennbie CBOKCTBA
CEpHOM U a30THOM
KHUCIIOT

13 Hemensa

63

Knaccudukanus
ocHoBaHMi. OCHOBHBIC
CIOCOOBI IOJTyYEHUs
OCHOBaHHI

13 Hemensa

64

65

66

XHUMHUYECKHE CBOICTBA
OCHOBaHHI1
Knaccugukarus coneit.
Crioco0b! nosyueHust
colen

XHUMHUYECKHE CBOCTBA
colen

13 Henensa

13 Hexensa

14 Henensa

67

68

69

OO6paTuMblii THAPOTU3
cosen

Pemienune 3amau
Pa3IMYHBIX TUIIOB
HeoOpaTtumsblit ruaponus
HEOPTraHUYECKHUX

14 wenensa

14 uengensa

14 wenensa




70

71

72

COEeIUHEHUI

Penrenue 3amau ¢
HCITOJIb30BaHUEM
HOHATHUH ""MaccoBas qOJIA
pacTBOPEHHOTO
BelecTra", "MossipHas
KOHIIEHTpanus"
Pemenue 3amau
Pa3JIMYHBIX TUIIOB

CucremMaruzaius u
000011IeHrE 3HAHU 110
TeMe: "XUMHUYeCKHue
peakuun"

14 wenensa

15 Henmensa

15 Hemensa

73

KonTtponbsHast padora Ne6
o teMe "XUMHUYECKHE
peakuun"

15 wenensa

74

OKHCIUTEIBHO-
BOCCTAHOBUTEIIbLHEIE
peakiuu. CteneHpb
OKHUCJICHUS

15 Henensa

75

IIpoueccol okucneHus u
BOCCTaHOBJICHHS.
Okucnurenu u
BOCCTAaHOBHUTEIHN

15 Henensa

76

77

MeTto/1 371EKTPOHHOTO
OanmaHca

ITonyronosas
KOHTpOJIbHAsA pabora Ne7

16 Henensa

16 Henensa




78

79

80

Meton nonypeakuui

[TonsiTue snexTponusa.
DNEKTPOIN3 PacIlyIaBOB
JEKTPOIIUTOB

DNEKTPOIN3 PAaCTBOPOB
JJIEKTPOJIUTOB C
MHEPTHBIMU
AIIEKTPOJIaMH

16 Hexensa

16 Henensa

16 Hexgensa

81

DNEeKTPOIN3 PACTBOPOB
JJIEKTPOJIUTOB C
aKTHBHBIM aHO/IOM

17 wenensa

82

83

84

[IpakTueckoe 3HaueHUE
DIIEKTPOJIA3A

I'anpBannueckue
3JIEMEHTEI
CoBpeMeHHbIe

XUMHUYCCKUE HCTOYHUKHU
TOKa

17 wenens

17 Henmensa

17 uenensa

85

86

87

88

Koppo3zus Mmetansos u
CIIOCOOBI 3aIUTEI OT HEe

Pemenue 3amau
pa3IUYHBIX THUIIOB

CucreMaruzaius u
000011IeHHE 3HAHUT 10
TeMe: "OKHUCIUTEIIHHO-
BOCCTAHOBUTEILHBIE
npoiecch”

KonTtponbHas pabora Ne§

17 uenensa

18 Hemensa

18 Hexensa

18 Hexensa




10 TEME:
"OKUCIUTEIBHO-
BOCCTaHOBHUTEIbHEIE
npouecchr”

89

90

91

Bonopon: obmras
XapaKTePUCTHKA,
HOJTy4eHHE

Bomopos: xuMuveckue
CBOMCTBA, TPUMECHEHUE
OO01mast xapaKTepUCTHKA

IraJIOI'CHOB. HonyquI/Ie
TraJIOIrCHOB

18 Hexensa

18 Hexensa

19 Henensa

92

XHUMHYECKUE CBOMCTBA
rajoreHoB. [Ipumenenune
raJIOTEHOB

19 Hemensa

93

CtpoeHue Momnekyn u
¢duznueckue cBoiicTBa
rajlor€HOBOIOPO/IaA.
[Tonyuenune
rajJoreHoBOI0PO0B

19 Henensa

94

95

XUMHYECKHE CBOUCTBA
raJIOT€HOBOIOPOTHBIX
KHCJOT. I"ajioreHn bl

[IpakTuueckas pabora Ne
4. Pemenne
IKCIIEPUMEHTATLHBIX
3aJ1a4 [0 TeMeE
"T"anoreusr"

19 Henensa

19 Hemensa




96

OO0mast xapakTepuCTHKa
3JIEMEHTOB OA-TPYIIIbI.
Kucnopon: pusuueckue
CBOMCTBA, IPUMECHEHHE

20 uenens

97

98

XuMHUYECKue CBONCTRA
kucnopoza. [onyuenue

O3o0H

20 uenens

20 menens

99

100

101

Ilepokcun Bogopona
Cepa: Hax0XICHUE B
MIpUPOJIC, BaJICHTHbIE
BO3MO>KHOCTH B
aJUIOTPOIHUS, MOJyUCHUE

Cepa: XUMHUYCCKUC
CBOﬁCTBa, IMPUMCHCHHC

20 uenens

20 uenend

21 uenens

102

103

CtpoeHue MOJIEKYJIbI U
¢du3nYecKue CBOICTBa
CepoBOIOPOLA.
XUMHUYECKUE CBOWCTBA
CepoBOIOPOLA.
ITony4yenue u u
MIPUMEHEHNE
cepoBoIOpoaa
Cynb(uabl: XUMUYECKUE
CBOMCTBA

21 uenens

21 uenensd

104

Oxcup cepoi(1V):
CTPOEHHE MOJICKYJ 1
(usmueckre CBOICTBA,
XMUMHYECKHE CBOMCTBA

21 menens




105

IIPUMEHEHHUE

CepHI/ICTaﬂ KHUCJIOTA U €€
COJIn

21 wenens

106

Oxcup cepoi(VI):
CBOMCTBA, IIOJIy4CHHUE

22 uenens

107

108

109

CrtpoeHnue u cBOICTBa
CEpPHOM KUCJIOTBI
ITonyuenue u
MPUMEHEHUE CEPHOI
KHUCIIOTHI

Comnu cepHOU KHCIIOTHI

22 uenens

22 uenensd

22 uenens

110

[Tpaktuyeckas padora Ne
5. Pemienue
AKCIIEPUMEHTATBHBIX
3aznad o teme "Cepa u
eé coeqnuenusa”

22 uenensd

111

OO61as xapakTepuCcTHKa
351eMeHTOB V A-Tpynibl.
A3oT: ¢puznueckue
CBOMCTBA, CTPOCHHE
aToma

23 uenerns

112

113

114

A30T: XUMHYECKHE
CBOMCTBA, NTOJIy4EHUE

Crpoenue u ¢pusnueckue
CBOIMCTBA aMMHMaKa,
MOJIy4YeHUE U
MpUMEHEHNEe aMMHaKa

XUMHYECKHE CBOMCTBA

23 uenerns

23 uenensd

23 uenensd




115

116

aMMHaKa
CTpoeHue U CBOMCTBA
coJieli aMMOHHS,
MIPUMEHEHHUE COJIeH

AMMOHU

OKcugel a3oTa

23 wenensd

24 uenens

117

118

119

A3soTHcTast KUCiIoTa

Crtpoenue u puzndecKue
CBOMCTBa a30THOM
kucioTel. [lonyuenue
a30THOM KHCJIOTEI
XHUMHUYECKHE CBOMCTBA
a30THOM KHCJIOTEI.
Hutparsi

24 uenens

24 uenensd

24 uenensd

120

KonTtponpsHast padora Ne9
(mpeaMeTsI o BEIOOPY)

24 uenens

121

122

OO61as xapakTepuCcTHKa
docdopa

®ochun. Oxcusl
docdopa

25 "Henensa

25 Henensa

123

®dochopHbIE KUCITOTHI.
Comnu docdhopHoii
KHUCIIOTHI

25 "Henensa

124

[TpaxTiueckast pabora Ne
6. Pemenue
IKCIIEPUMEHTATLHBIX
3a7a4 1o TeMe "A30T "

dochop u ux

25 menens




coenuueHus"

OO0m1as XxapakTepucTUKa 25 "Henenst
anemeHToB |V A-rpynmsl.
125 VYriepoa, HaxXoX/IeHHE B
pUPOJIE, XUMUUECKUE
CBOICTBA
126 Oxkcua yriepona 2. 26 Henens
Okcup yriepona 4
VYronbpHas KACITOTA. 26 HEeaest
127 KapGonatsl
TUAPOKAPOOHATHI
128 Kpemuunii 26 nenens
129 BIIP 26 "Henensa
130 OKcuabl KpeMHHUS 26 Henensa
Kpemuueas kuciora. 27 uenensd
131
Cenukarsl
132 Pemenue 3amau 27 "Henensa
pa3IMYHBIX THUIIOB
133 Pemenue 3amau 27 "Henensa
Pa3TUYHBIX THUIIOB
CucreMmaruzanus u 27 Henensa
134 000011IeHNE 3HAHUH O
teme: "Hemeramer"
KontponsHas padora 27 nepens
135 Nell mo teme:
"HemeTamnr"
136 [IlenouyHbIe METATIIB: 28 Heneins

ITOJIOKCHHUE B IIC 1




CTpOEHHE aToOMa,
¢u3uveckue CBOMCTBA,
HOJTy4eHHe

137

[llenoyHble METAJIIBL:
XHUMHUYECKHE CBOMCTBA,
B3aHUMOJCHCTBHUE C
OpraHUYECKUMH
BCII[CCTBAMM,
MIPUMEHEHHUE

28 Henens

138

139

140

Kucnoponusie
COCIUHCHMUS ICIIOYHBIX
METAJUIOB

['uapoKCHIBI IETOYHBIX
METAJLIOB

CoJi IEeT0YHBIX
METAJJIOB

28 uenerns

28 uenend

28 uenend

141

142

Mens. CoenuaeHust Mean

Cepebpo. CoeanHeHus
cepebpa

29 "Henensa

29 uenensd

143

[llenoyno3eMenbHBIE
METAaJIJIbI: TIOJIOKCHHE B
TIC ¥ CTPOEHUE aTOMa,
buznueckue cBOMCTBA,
MOJIyYeHUE

29 Henensa

144

[llenouno3zemMenbpHbBIS
METaJIJIbI: XUMHUECKUE
CBOMCTBA, IPUMEHEHUE

29 wenens

145

CoennHeHns DIIEMEHTOB

29 menens




[TA-rpynmb

146 KecTkocTs BOOLI U 30 gemensa
CrocoObI €€ ycTpaHeHUs

147 Nrorosas KoHTposIbHAA 30 Henens
paborta Nel2

148 Hunxk 30 nenenst

149 AJTIOMUHMI: CBOICTBA, 30 gemensa
MOJTyuYeHUe

150 CoeHEHNS aTIOMUHUS 30 Henmenst

151 XpoMm: CBOICTBA, 31 »wenensa
MOJTyuYeHUe

152 Coenunenus xpoma 31 nenens

153 Mapraseii: CBOMCTBa, 31 wenensa
MOJTyYeHUE

154 CoenuHenus Maprasia 31 "Henensa

155 Keneso: cBoiicTBa, 31 memens
MOJTydeHUE

156 CoenuHeHHS xKeje3a 32 nemens
[IpakTnueckas pabora 32 nenenst
Ne7. Pemienue

157 AKCIIEPUMEHTAIBHBIX
3a/1a4 10 TeMe:
"MeTaibl TIIaBHBIX
noarpynm”

158 Pemenue paznuunbix 32 "Henensa
THIIOB 33124

159 Pemenne paznuyaHbIx 32 nenenst




160

161

162

THIIOB 3a1a4

[IpakTrueckas padota
Ne§. Pemenue
AKCTIEPUMECHTATBHBIX
3a7a4 110 TeEME:
"MeTamibl IT000YHBIX
noarpymm"
CucremMaruzaius u
000011IeHrE 3HAHU 110
teme: "MeTaiie!"

KonTponbnas pabota Ne
13 mo teme: "Metamibt"

32 "Henensa

33 Henensa

33 Henensa

163

Pons xumun u
obOecriecucHue
YCTOHYHBOTO Pa3BUTHUSA
yenoBedecTBa. [loHsTHE
0 Hay4YHBIX METOAax
HCCJICTOBAHUS BEIIECCTB

33 Henensa

164

XUMHYECKOe
3arpsi3HEHUE
OKpYXKaroILEe cpelbl U
€ro MocCJIeICTBUSA

33 Henensa

165

Hayunsle npuHIAIIBL
OpraHu3aluu
XUMHYECKOTO
IIPOU3BO/ICTBA.
[IpomsbieHHbIE
CHOCOOBI MOTyYEHUS

33 nenens




166

167

Ba)XKHEUIIINX BEIIECTB

XuMUs 1 310pOBbE
YyeJIoBeKa.
JlekapcTBeHHBIE
cpeiacTBa

Xumusa numu. Pons
XHMHUH B 00eCreYeHHU
MHIIEBOM 0€30MMacCHOCTH

34 yenensa

34 yenensa

168

KocmeTnueckue u

nap@roMepHbIE CPEeICTBA.

briToBag xumus

34 uenensa

169

XHUMHS B CTPOUTEIIBCTBE.

Baxxneimme
CTPOMUTEIBHBIE U
KOHCTPYKLMOHHBIE
MaTepUalIbl

34 uenensa

170

Cucrematusanuus u
000011IeHrEe 3HAHU I10
TEME

34 genensa

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

170

13







YUYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

* Xumus, 10 xmacc/ INabpuensa O.C., Octpoymo W.I'., CnaaxoB C.A.,
AKIMoHEpHOE 00IIeCTBO «3marensCcTBO «[Ipocemenue
* Xumus, 11 kmacc/ I'abpuensia O.C., OctpoymoB N.I'., Cnankos C.A., JIEBkuH

A.H., Akiinonepnoe obmectBo «M3marensctBo «IIpocBeiienne»

METOJIUYECKHUE MATEPHUAJIBI JIJISI YUYUTEJIS

. [Nabpuensu O. C., OctpoymoB U. I'. Xumus. 11 xn. [Ipodunbhbiii
ypoBeHb: Metoanueckoe nocodue. — M.: IIpoda (Beriiaet B 2006 1.);

. Nabpuensn O. C., OctpoymoB M. I'. Xumus 1 HIKOJLHUKOB
CTapIIMX KJIACCOB M MOCTYMAIONINX B BY3bl: Yueb.mocooue. — M.: [Ipoda, 2005T;

. [Ma6puensa O. C. MeTtoauyeckue peKOMEHAIMU IO UCTIOJIb30BAHUIO
yueonukoB O. C. TI'abpuensna, ®. H. Mackaea, C. 1O. [lonomapena, B. U.
Tepennna «Xumus. 11 knacey;

. O. C. TI'abpuensna, I'. I'. JlpicoBoit «Xumus. 11» npu uzydyenuu
XUMUHU Ha 6a30BOM H nTpoduibHOM ypoBHE. — M.: [Ipoda, 2004— 2005;

. [Ma6puensn O.C. Xumus 11 knacc. [IpodunsHblil ypoBeHb. Y4eOHHUK

1151 00111€00pa3oBaTeNbHBIX yupexaenuit. — M.: [poda, 2008. —317¢.;

. [Ma6puensa O. C, OctpoymoB WN.I'. HactonpHas kHuka yuurtens. M.:
Hpoda. 2007;
. Xumust. 11 xi1.: KoHTpoiabHbIE U TPpOBEpOUYHBIE paObO0ThI K yueOHUKY O.

C. I'abpuensna,

. «Xumus. 11» O. C. I'abpuensu, [1. H. bepe3kun, A. A. Ymakosa u
ap. — M.: llpoda, 2007—2008;

. [Ma6puensa O. C., Batnuna JLIT.. XuMuueckuii S5KCIEPUMEHT B IIKOJIE,

11 k1. — M.: [Ipoda, 2005;



. [Na6puensa O.C, O.C.OctpoymoB. OpraHuueckass XMMHSI B TECTaXx,

3agavax, ynpaxneHusx. 11 kmacc M.: Jlpoda, 2003 — 2007.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPChHbI
CETU UHTEPHET
. Xumusg  XuMHuUeckas Hayka W oOpa3zoBaHue B  Poccum

http://www.chem.msu.su/rus

. Xumus u XKuzap — XXI Bek http://www.hij.ru

. [Nazera «Xumus» U cauT s yuutens «f umay Ha ypoK XUMUN»

http://him.1september.ru

. ChemNet: mopran (yHIaMEHTaJILHOTO XHMHYECKOro 0OOpa30BaHHUS
http://www.chemnet.ru
. AJIXUMUK: caiit JI.FO. Anmuk6eposoii http://www.alhimik.ru

L OCHOBBI  XMMHHU: O6p330BaTeHBHBIﬁ cauT 1 IIKOJIBHUKOB H

CTyACeHTOB http://www.hemi.nsu.ru

. Xumus B OTKpsITOM KoJutemke http://www.chemistry.ru

. WebElements:  onnailH-CIpaBOYHUK ~ XUMHYECKUX  DJIEMEHTOB

http://webelements.narod.ru

. BuptyansHas xumuueckas 1mkosa http://maratakm.narod.ru

. 3anuMarenbHas xuMus: Bce o metayuiax http://all-met.narod.ru

. Mup xumun http://chem.km.ru

U KOHHGKHI/IH ((ECTGCTBGHHOHayLIHI)Ie OKCIICPUMCHTEBI» XUMHA

http://experiment.edu.ru

. Xumust Ui BCEX: WJUIIOCTPUPOBAHHBIE MaTepUaibl IO OOIIei,

OpraHMYeCKOM W Heopranmdyeckoii xumuu http://school-sector.relarn.ru/nsm/
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