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INOACHUTEJBHASA 3AIINCKA

Pabouasi mporpamMmma 1o XMMHUHU Ha YPOBHE CpEIHEro oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepambHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHOI IPOrpaMMBbl CPEIHETO oO1ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBarensHoM ctangapre COO, c¢ yuérom Konnenuuu mnpenogaBaHus
y4eOHOro mnpeamera «XUMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepauuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHbBIE MPOrPAMMBI, H
OCHOBHBIX ToNOXkKeHU «CTparerun pa3BUTHS BocOuTaHud B Poccuiickoil
®enepanuu Ha niepuon a0 2025 ronma» (Pacmopsikenue I[lpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XyUMHST Ha YpPOBHE YINIYOJIEHHOIO HW3Y4YEHUS 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
W3ydyeHue nmpeamera, peaquzyeMoe B YCIOBHAX U depeHIMpOoBaHHOTO,
npoduibHOTO O00y4YeHHs, MpU3BaHO oOOecmeunTh 00IEe00pa3oBaTeNbHYI0 |
OOLIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJbBI, HEOOXOAMMYIO JJIs
aJanTalyy UX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COLMYME, a TaKXKe ISl
MPOJIOJDKEHUS OOy4YeHUs B OpraHu3alusax MpodecCHOHATBbHOTO O0pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B nporpamme 1o XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
NOAPOOHYI0  MHTEPHPETAlMId B  COOTBETCTBHM C  OCHOBOMNOJIAraroUIMMU
nonoxkenusimu ®I'OC COO o B3auUMOOOYCIIOBJIGHHOCTH IIeJ€H, COAep X aHusl,
pe3ynbTaToB O0y4YeHHs M TpeOOBaHMNH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBHUAETENBECTBOM TOMY SIBIISIFOTCS CJIEAYIOIIME BBIMOJIHSAEMBIE MPOrpaMMoOil IO
XUMUHU (QYHKIIMH:

e THPOPMALIMOHHO-METOJIMYECKAsI, pealu3alusi KOTOpod  obecrneynBaer
MOJly4Y€HUE NPEJCTaBICHUS O UENsIX, COJep)KaHuM, OOIIell cTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHS 00YJAIONTUXCS CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuJIs;

e OPraHU3ALMOHHO-TIJIAHUPYIOIIAsl, KOTOpas MpeaycMaTpUBaeT ONpeeeHHE:
NPUHIIMIIOB  CTPYKTYPUPOBAaHUA U MOCJEI0BATEIBHOCTH  HM3yYCHHUS
yueOHOro  Marepuayia, KOJIMYECTBEHHBIX M  KAa4eCTBEHHBIX  €r0
XapaKTePUCTHK; MOAX0A0B K (OPMUPOBAHUIO COJIEPKATEIHHON OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX TOCTHXKEHHM OO0ydyarolmuxcs B
paMKax HTOrOBOM arrectanud B (GOpME €IAMHOrO0 TOCYJIapCTBEHHOI'O
DK3aMEHa M0 XUMUH.



[Tporpamma i yriayOGn€HHOTO U3YUYEHUS XUMUH:

e YCTAHABJIMBAET NHBAPUAHTHOE NPEIMETHOE COAEPKAHUE, 00s3aTeNIbHOE TS
U3y4EeHHS B paMKax OTHCNbHBIX Mpoduied, MpeaycMaTpuBaeT
pacmpesiefieHie W CTPYKTYPHPOBAaHHME €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

o TaET MPUMEPHOE pacrpesiesieHne y4eOHOTO BpeMEHHU, PpEKOMEHIYeMOro is
U3YYEHUS OTIEIBHBIX TEM;

elipe/yiaraeT MPUMEPHYIO  IOCJIEAOBATENLHOCTh  HU3YYEHHUS  y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIIPEIMETHBIX CBS3EH;

e 1a€T METOAMYECKYIO MHTEPIPETALMIO LENeH U 3a7]a4 U3y4YeHUs MpeIMeTa Ha
yriayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MPOTPaAMMBI CpEIHETO o011ero 00pa3oBaHUs (JIMTUHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUM  OOydYarolerocs IO OCBOCHHIO
COJIep KaHMs IIpeIMeTa.

[Io BceM Ha3BaHHBIM MO3ULHKSIM B NpOrpaMMe MO XHUMHUHU IPEAyCMOTpPEHA
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMHUU Ha YPOBHE OCHOBHOIO OOILIEro
oOpazoBaHus. 3a TpefeiaaMd YCTAaHOBJIEHHOW MPOrpaMMoil MO  XUMHUHU
00s3aTeNIbHON (MHBApPUAHTHOW) COCTABJISIONIEH COJEpKaHUs y4eOHOTO MpeamMeTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBIISIONIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBHUU C HANPABJIEHHEM KOHKPETHOTO
npoduiis 00yyeHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAYeHUM NpPeaIMEeToB 0a30BOro M yriayOlEHHOrO YpOBHEW B cHUCTEME
nudpepeHIupoBaHHOTO OO0yUYEHHsI Ha ypOBHE CpPEIHEro 0O0IIero oOpa3oBaHUs
XUMHUST Ha YpOBHE YINIYOJIEHHOrO W3Y4YEHHUs HaNpaBieH Ha pealn3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCIUIUIMH B By3aX M OPTaHU3AIUSAX CPETHEr0 MPOo(ecCHOHaTBEHOTO
oOpa3zoBanus. B 9Toil CBsA3M wH3ydeHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
NPEeUMYIIECTBEHHO Ha  paclIMpeHue W yrayOJeHue TEeOpeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeaEHHbIN Mpoduih
oOyueHus1, B TOM YHCIIE C TIEPCIEKTUBON MOCIEAYIOUIET0 MOTYyYEHUS] XUMUYECKOTO
oOpa3oBaHMsI B OpraHu3alusax npodeccuonanbHoro oopasosanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miuaHHpyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll 00pa3oBaTEILHOM MPOTPpaMMBbl CpeAHEro oO0IIero o0pa3oBaHUS



U3ydeHue ImnpeameTa «XUMHUS» OpPHEHTHUPOBAHO TAaKKe Ha pEIICHHE 3a1ad
BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydarommxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3alMK y4eOHOro TpyAa H
OOOOLIEHHBIX  CIIOCOOOB  JEATEIBHOCTH, HUMEIOUIMX  MEXIUCHUIUIMHAPHBIN,
HaAANpPEAMETHBII XapakTep.

CocTaBngomyMu npeaMeTa «XUMUs» Ha YpOBHE YIiayOJNEHHOTO H3ydeHUs
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHuyeckas Xumus». [Ipu onpeneneHun noaxon0oB K 0TOOpPY U CTPYKTYpPHOI
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHaTel TosiokeHust GI'OC COO o paznuuusx 0a30BOro M yriyoJEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «OO0mas wu
HEOpraHWYeCcKass XHMHS» COCTABISIET COBOKYIHOCTh NPEIMETHBIX 3HAHWM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMIM MOJy4YaeT ONpeNelEHHOE TEOPETHUYECKOE [OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOXXHOCTh 3HAUUTENBHOTO YBEJIMYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX WX COEJAMHEHUN HAa OCHOBE PACIIMPEHUS U YIIyOieHHs
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKLUH, pacCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKON KUHETUKHU
U TepMOAMHaMuKu. M3ydeHue nepuoauueckoro 3akoHa u Ilepuomnueckoit
CUCTEMbl  XHMHUYECKUX  DJJEMEHTOB  0a3upyercss  Ha  COBpPEMEHHBIX
KBaHTOBOMEXaHWYECKHX IPEICTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSACHSAETCS C TOYKH 3PEHUS IHEPreTUYECKUX U3MEHEHUN Npu €€ 00pa3oBaHUU U
pa3pyllieHnH, a TaKKe C TOYKH 3pEHHs] MEXaHU3MOB €€ oOpaszoBanus. M3yueHue
TUNIOB ~ peakuud  JOomoJHseTcss  (opMHpOBaHMEM  MpeACTaBICHUM 00
IEKTPOXUMHUYECKUX IpOIEccax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEIIECTB.
B kypce opraHmyeckoil XMMHUU MNpPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COEJIMHEHUH ynenseTrcs 0co00e BHUMaHHUE BOMPOcaM 00 3JEKTPOHHBIX dPdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMii.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COACpPKAHHE KypCOB XHUMHUU
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JUJIsl KJIACCOB ONpPeAeIEHHOTO poduis (TJIaBHbIM
o0pa3oM Ha HUX CTPYKTYpy U XapakTep JONOJHEHUW K oOImel cucreme
IPEIMETHBIX 3HAHMI) OKa3bIBAIOT BIMSHHME CMEXHbIEC IpeaMeTsl. Tak, Hampumep,
B COJEpKaHUM IpeaMeTa IS KJIacCOB XUMHUKO-(pu3ndeckoro mnpoduius Oosbiioe
3HaYeHHe OyayT MMETh 3JEMEHThl yueOHOro Marepuana mo obmed xumuu. [Ipu
U3y4YeHUU TMpeAMETa B JAHHOM Cllydyae akleHT OyaeT caenaH Ha OOIIHOCTh
METOJI0B MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPUM B XMUMHUU U B (PU3HKE: AaTOMHO-



MOJIEKYJISIpHAsi Teopusi (MOJEKYJsipHas TeOpusi B (PU3UKE), 3aKOHBI COXPAHECHHS
MacCbl M DHEPIUM, 3aKOHBl TEPMOJMHAMHUKH, JJIEKTPOJIM3a, IMPEICTABICHUA O
CTPOECHMH BEILECTB U IPYTOE.

B TO e BpemMs B coaepkKaHMM IIpeAMETa I KJIACCOB XUMHKO-
ounonoruyeckoro npoduist OOJNBLUINKM yAENbHBIM Bec OyJeT MMETh OpraHUYecKas
xumusi. B »3TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTH it Oosee
OOCTOATENPHOTO  PACCMOTPEHUS XMMHUYECKOW OpraHu3alud  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IPUMEPY, TaKHe
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKH, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTHI U apyrue. IIpy 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEACTABUTEIIEH
OCHOBHBIX KJIACCOB OPraHWYECKUX BEIIECTB CIIY)KAaT OCHOBOM ISl HM3Yy4YECHUS
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mnnane ¢opMupoBaHHs OCHOB HaydyHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYUHbIX
3HAHMI M3y4eHHE NpeaMera «XUMHUsS» Ha YIIIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uHdopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Tpu wu3ydeHun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YPOBHE
TaK)Xe, KaKk Ha YpPOBHE OCHOBHOI'O M CpeAHero oluiero oopazoBanus (Ha 0a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIIbHOCTH Y€JIOBEKA U OJTHOT'O U3 KOMIIOHEHTOB MUPOBOM KYJIBTYphI. Perenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3y4yeHHUs NpeaMeTa Mpeirosaraer
pean3alMIo TAKUX LIEJIEH, KaK:

e popMUpOBaHUE TPEACTABICHUNA: O MaTEPUAIBHOM E€IUHCTBE MM,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN NIPUPOJbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poim B OOECIeueHUuU
YCTOMYMBOIO  pPa3BUTHSA  YEJOBEYECTBA: B  pEIICHHMH  Ipolsem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JAHUN HOBBIX MaTEPUATIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCreYeHNn PalMOHAIBFHOTO MPHUPOIONOIb30BaHus, B (OPMUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl 4YEIOBEKa, a TAaKXKe JKOJIOIMYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM cpefe;

¢ OCBOCHHE CHUCTEMBl 3HAaHUHM, JIeXKAlIMX B OCHOBE XUMHUYECKOH
COCTaBJISIIONICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPa: PyHIaMEHTATbHBIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIPHOM,  HAaJAMOJIEKYJISIPHOM, O  TEPMOJMHAMHYECKUX W



KHHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUYECKHX DPEAKIUl, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mux
HAyYHBIX MPUHIIATIAX XHMHUYIECKOTO TIPOU3BOJICTBA;

« popMuUpoBaHUE y oOyyJaronmxcs OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUHN JUIsi OOBSICHEHUS
KITFOUEBBIX HMJIEH W TPOOJEM COBPEMEHHOW XUMUHU, IJII OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBICHUH, UMEIOIINX ECTECTBEHHO-HAYUYHYIO MPHUPOIY;
IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTUYECKON 0€30MaCHOCTH TOCIEICTBUN
OBITOBOM M TPOU3BOJCTBEHHOMN JIEITEILHOCTH YEJIOBEKA, CBSI3aHHOW C
XUMHUYECKAM  TPOHW3BOACTBOM, HCIIOJIB30BAaHHUEM W  IepepabOTKOM
BCIIECTB;

e yIIIyOJICHHE MPEACTABICHUN O HAyYHBIX METOAaX MO3HAHUS, HEOOXOAUMBIX
JUISL TIPUOOpETeHUs] YMEHUW OPHEHTHUPOBATHCS B MHPE BEIIECTB U
OOBSCHCHHUS XWMHYECKHX SIBICHHH, HMMEIOIIMX MECTO B MPHPOJAC, B
MPAKTUYECKOMN JEATEIbHOCTA U TOBCEIHEBHOM KU3HMU.

B mmane peammzanuu MepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
GyHKIMNA TETOCTHOM CHCTEMBl CPEIHEro oOIIero o0pa3oBaHUs MPHU U3YYCHUU
npeaMera «XuMUS» Ha  YIIyOJI€HHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKKE 1IETTH U 3a7a9H, KaK:

e BOCTIMTaHKE YOSKIEHHOCTH B IO3HABAEMOCTH SIBJICHUI TIPUPOJIBI, YBAXKCHUS
K TIpollecCy TBOpPYECTBA B 00JIACTU TEOPETUYECKUX M TMPHUKIATHBIX
UCCJICIOBAHUM B XUMUH, dbopmupoBanue MHUPOBO33pEHU,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

epa3BUTHE MOTHUBAIMM K OOYYEHHIO M TIO3HAHUIO, CIOCOOHOCTEM K
CAMOKOHTPOJIIO W  CaMOBOCHHUTaHWIO  HAa  OCHOBE  YCBOCHHUS
00I11eYEJIOBEYECKHUX [ICHHOCTEH;

e Pa3BUTHE TMO3HABATEIBHBIX WHTEPECOB, WHTEJUICKTYaJbHBIX U TBOPYECKUX
criocoOHOCTEeM oOyuaromuxcs, (QopMHpOBaHHUE Y HHUX CO3HATEIBHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BaHHMIO Kak
YCJIOBHUIO yCHENTHOMN MPpo(deCCHOHATBHON U OO0IECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e popMHUpOBaHHWE YMEHHW W HAaBBIKOB Pa3yMHOTO TPUPOJIONOIH30BAHNUS,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYpPBl, IPUOOpPETEHUE OMbITa 00I1IECTBEHHO-
MOJIE3HOM DKOJIOTMYECKOMN AEATEIBHOCTH.

OO1ee 4ynciao 4acoB, MPEAYCMOTPEHHBIX ISl U3YUCHHUS] XUMUU HA YTIyOJIeHHOM
YpOBHE CpemHero obmiero obpasoBaHusi, cocraBisser 204 gacoB: B 10 kmacce —
102 yaca (3 gaca B Heneno), B 11 kimacce — 102 gaca (3 yaca B HeZIelio0).



COAEPXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uy OPraHUYECKUX COCTMHEHHUI,

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHble BO3MOMKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOuTaie
yraepoja. Mexanusmbl 00pa3oBaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JIOHOPHO-
aKLENTOpHbIN). TUOBl MEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopust crTpoeHuss opraHuueckux coeauHeHuii A.M. byrtnepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buuabl W30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie YQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCTH W KiIacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

DKCIIepUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX MPEBPALICHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['omMosornueckuii ps ankaHoB, o0mias popMyia, HOMEHKIATypa U
M30Mepus. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmueckue cBoOMCTBaA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA AQJIKAHOB: pEAKIMU 3aMELICHUs, HW30MEPU3ALNH,
JErHIpUPOBaHMS, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKUX CBOMCTB MaibiX (IMKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOTeKCaH) HUKIoankaHoB. CrocoObl MOMyuyeHus u
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DJEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ alKeHOB, Sp*-
ruOpuaM3alysl aTOMHBIX OpOWTalleld yriepoaa, 6- U T-CBs3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHUS, 3aMEIIEHUS B O-TOJOKECHHE
IpU JBOMHOM CBSI3M, MOJUMEpHU3aUud U okucieHus. lIpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymynuposanvie). OCOOCHHOCTH 3JICKTPOHHOTO CTPOCHHS U XUMUYECKUX CBOWCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. I[lonmmepusanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKMHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peaKIMu Ha TPOHHYIO CBsI3b. CIIOCOOBI MOTYyYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a U €ro TOMOJIOTOB: PeaKlUy 3aMeIeHUs] B O€H30JIbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKUIbHBIX pPaJUKAIOB, KapOOKCHIbHOW,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl OTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIe ra3bl. HedTh n €€ mpoucxoxaeHue.
KameHHBIN yroJib U MPOAYKTHI ero nepepadotku. CrocoObl nepepaboTku HeTH:



NEPETOHKA, KPEKUHT (TEPMHUECKHUM, KAaTaJTUTHUYECKHi), pU(POPMHUHT, TUPOIH3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TUYHBIMU KJIACCAMHU YTIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOUHd. B3auMoaencTBUE TUTraJIOTCHAIIKAHOB C MAarHue€M M IIUHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpPraHUYECKUX BEILECTB.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (PU3NYECKUX CBOWMCTB YIJIEBOJIOPOJOB (PacTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja MU BOJIOPOJAa B OPraHUYECKUX BEIIECTBAX, MOJYyYEHHE 3STUJIICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpa3ljamM IUIacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOI0OB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoacoaepxaimme opranudeckue coeJHHEHNUS.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MOoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CIHUPTOB. BoaopoaHsle CBA3M MEXAY MOJIEKYJIAMH CIHPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uenoBeka. CrocoObl MOJy4YeHHs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJICHIVIMKOAb W riaulepuH. dusnueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3AaMMOJIEHCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KAayeCTBEHHAs pEaKUuss Ha MHOTOaTOMHBIE
cnupthl. [IpencraBieHne o MexaHW3Me peakluuid HYKICO(PUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3m uenoBeka. CrnocoObl TOMy4YeHUS U MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIMSHHE TUAPOKCOIPYIIBI U
oenzonbHOrO simpa. duzmueckue cBoicTBa (GeHona. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha (eHona. TokcHMuHOCTH (eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJAETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHBIE PEAKIIMHA HA aJIbJIETUIBI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KuCI0T. M30omMepus nu HoMeHki1atypa. dusndeckue cBOMCTBA
OJIHOOCHOBHBIX TMPEACIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOIHBIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MNaJIbMUTHHOBAs, OJIEMHOBAs, JUHONEBAS,
JUHONEeH08as KUCIOThl. CriocoObl OMyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. CTpoeHue, pU3ndecKkue 1 XUMUYECKHE CBOICTBA KUPOB: THIIPOJIHU3 B
KHUCIION U 11esiouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COACPKAIIUX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwas xapakTepucThka yrieBonoB. Knaccudukanus yriaeBonoB (MOHO-, AH-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckre CBOMCTBA UM HaxoxAeHHe B npupoje. PoToCHUHTE3.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE U MOJOYHOKUCIOE OposkeHue. lIpumeHeHue TIIIOKO3bl, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenune B mpupone u npumeHenue. [lonucaxapuapl: Kpaxmail,
INIMKOTeH W Hemnono3a. CTpoeHHE MaKpOMOJIEKYJl Kpaxmania, IJIMKOr€Ha U
HeJuTroNo3bl.  PU3WYECKHE CBOWCTBA KpaxMala M LEIUTIOJN03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOIN3, MOJyYyeHUEe >PUpPoB 1eutoa03bl. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIepUMEHTAIbHBIE METOJIbl HM3YyYE€HHUsI BEIIECTB M WX IMPEBpAILCHUM:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHMPTA B aJIbJIETU]] HA PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Menu(ll), xumMuyeckue cBoOiCTBa pacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIIOKO3bI ¢ TuapokcuaoMm meau(ll), Bzaumoneiicteue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1mo TemMaM «ChupTel U
dbenomwl», «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPHI.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue Mpou3BOAHBIE aMMmuaka. Kiaccudukainys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJACHUCTBHE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUJIMH — TIPEACTaBUTEIbL aMHMHOB apoMaTudeckoro psga. CrpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHbIe peakuuu Ha aHWIMH. CrocoObl
MOJyYeHUs] M TpuMeHeHue anudarhueckux amMuHOB. l[loinydyenue aHwiMHaA U3
HUTPOOEH30Ia.

Amunokucnotel. HomeHnknarypa u uzomepusi. OTAeabHbIC IPEICTABUTENIN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AaMUHOKHUCIOT Kak aM(OTEpPHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAsT M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJKOB: THIAPOJIM3, ACHATyparus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, peIIeHHEe OJKCICPUMEHTAIBHBIX 33Jad 10 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AIUU, CPEIHSSI MOJIEKYIIpHAs



Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN —
MOJINMEPU3ALHS U MOJTUKOHIEHCAHU.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
NOJMBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEHTepedTanar). Ytunuszanus u nepepaboTka IIacTUKa.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO34,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JaBCaH).

[Tonmmepsl CHELUAIBHOTO HA3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJBHBIX 3a7ad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €ro COCTAaB, HAaXOXKICHUE
MOJICKYJIIPHON  (DOPMYJNIBI  OpPraHUYECKOTO COEIMHEHUS M0 Macce (00BEMY)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaklUMd W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WM CIIOCOOOB
NOJIYYECHUS], ONpPENENICHNE JOJM BBIXOAA IPOJIYKTAa PEAKLIUU OT TEOPETUUYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 kiacce OCYUIECTBISETCS Yepe3 HCIOJIb30BAHHE KaK OOIIHUX eCTECTBEHHO-
HAy4YHBIX TOHATHHA, TaK M TIOHATUH, NOPUHATHIX B OTIECJIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, DJJIEKTPOH, MPOTOH, HEWUTPOH, MOJEKYJIa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BELIECTBA, (PU3MUECKHE BEJIMYMHBI, €IWHULBI HU3MEPEHUs, CKOPOCTb, SHEPIrus,
Macca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepoTpOoHBI TUN MUTAHUSA, OpOKEHHUE,



dorocuHTEe3, IbIXaHUE, OENKH, YIJIEBOABI, XUPbHI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANBI U3 UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUSA MpeameTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHUIO; HATMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYyYalOIIMXCA PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEIHLHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOy4JarommMxcst B MPOIIECCEe peaau3aiuu 00pa3oBaTEIbHOU NIEATEbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAJIBHBIX HOpPMax M MPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWHU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATN3E PA3JIUYHBIX BUIOB YYCOHOU AEATEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUH W MPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUSA TOTO, 4YTO JAHHBIE HAyKH €CTb pE3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;



WHTEpECAa M [03HABAaTEJIbHBIX MOTHMBOB B IOJYYEHUH M MOCIEAYIOLIEM
aHaiM3e MHPOPMAIMH O MEPEAOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTHU;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
NO3ULNKA HPABCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IMOCIEACTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (DU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUX, YIPOKAIOIINX 3J0POBBIO U JKU3HHU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NESATEeIbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W  JPYrHX BHJAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aaay
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

UHTEepeca K MPAaKTHUYECKOMY M3YUYEHHIO MPOQPECCHI pa3IndHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpazoBanus, Oyaymieli mpodeccun M peanus3arii COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUHM, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKU IEI€CO00PA3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHHUA TJI00aJBbHOTO XapakTepa 3KOJOTHYECKHX MpoOJieM, BIHMSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHUS HEOOXOJWMOCTH WCIOJIb30BAHMS JOCTIKCHUA XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHS TPOTrHO3UPOBATH HEOJATONMPHUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEIbHOW, KOMMYHUKATUBHOM M COLHMAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUSl CHeIUM(PUKH XUMHUM KakK HayKd, OCO3HaHUs €€ poJid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJd B
CO3JaHUM HOBOW 0a3bl MaTepuaJbHON KyJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAyYHOW TpPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBIICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIC 3aKJIFOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



METANIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHEHU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, Uccleq0BaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABAaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBbIC y4EeOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETyJSITHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh TMPH OCBOCHUHU 3HAHMN MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KiIacCU(PUKAIMKU BEIISCTB U
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peaknuy — TPU PENICHUU YYEOHBIX TO3HABATENBHBIX M TPAKTUYECKUX 3a]ad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOTO MO3HAHUS BEIIECTB M XUMHUYECKHX
peaxkuuu;

GbOopMyIMpPOBATH MENN U 33191 UCCIICIOBAHMS, HCTIOIb30BaTh MIOCTABIICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CAMOCTOSITEJIBHOTO TUIAHUPOBAHUA W IPOBEJCHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3ynbrar, (HhopMyIupoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEATEIIbBHOCTH, MPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PpEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHEHHUIO pa3INYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHWKAX UWHOOpManuu (HAy4dHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MpPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbl MPU TMOUCKE U
orbope wuHpOpMaNKK, HEOOXOIUMOW [JI1 BBIMIOJHEHHS yYEeOHBIX 3a7ad
OIPEAECIEHHOTO THUIIA;

pUOOpeTaTh OMBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMEeTHbIe ((pusnueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOA€ AxaJiora /U
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW pabOThl MO HCCIIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
[0 pe3yJbTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1elCTBHS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavyd, KOHTPOJHUPOBaTh M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJIrOpuTM JACHCTBHM IpHU
BBITIOJTHEHWH Y4YeOHBIX M HCCIEIOBATCIBCKUX 3ajay, BBIOMpaTh HamboJjee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAaMOKOHTPOJIb JAECATEIBHOCTA HAa OCHOBE CaMOaHaiuu3a u
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOCHHS MMPOTPAMMBI 110 XUMHH Ha yriayOJIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIero oOpa30BaHUS BKIIOYAIOT CHEU(PUIECKUE
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI IUCTBUM
M0 OCBOCHMIO, HHTEPIPETALMU U TTPEOoOPa30BaAHUIO 3HAHUM, BUJBI JACATEILHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUW B PA3JIMYHBIX yUEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHWMHUU TPEAMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
V3YyUYEHUS.

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XuUMUSD»
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOJIi B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTHYECKOM, SHEPTeTUUECKON U



NUIIEBON O€30MaCHOCTH, B PAa3BUTHH MEAMIIMHBI, CO3JaHUN HOBBIX MAaTE€pPHAJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B oOecrieueHnn PalOHAJIBHOIO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO ¥ IPUPOJTHOM CPEAE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE MTOHATHS — XUMUYECKAN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
Ipylma, pajaudKal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHbIE), M30MEpPHUs CTPYKTypHas M MPOCTPAHCTBEHHas (TeoMeTpuyeckas,
ONTUYECKasi), H30MEPhbl, TOMOJIOTMYECKUU psii, TOMOJIOTH, YIJIEBOIOPOAIbI,
KHUCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpeBpalieHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PECHUECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MTOHMMAHUS TPUYMHHOCTY U CUCTEMHOCTH XUMWYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX IMPOTEKAaHUS, O B3aUMHOM BIIMSIHUA aTOMOB U I'PYII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTsl | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPaKTUYECKON
NEATeTLHOCTH  4YeJOBeKa, OOMMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
IPOM3BOICTBA (Ha MpUMEpe MPOU3BOICTBA METaHOJIA, TepepaboTKu HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh UX B3aMMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIME IOHATHS MPH
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

MCIIOJIB30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsl COCTaBICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTAaBJISAITb YPAaBHEHMS] XMMHYECKHX PEAKIMU M PACKPBIBATh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM  IOCPEACTBOM  COCTABJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



W3TOTaBIMBATH MOJIEIIA MOJIEKYJl OPTaHUYECKUX BEMIECTB IS UILTIOCTPAINH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpMHPOBAHHOCTh YMEHUN: yCTAaHABIMBATH MPUHAIC)KHOCTh HM3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTICIHHBIX
MIPEICTAaBUTENICH OPTraHUYECKUX BEIIESCTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIECPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PyKTO3a, aHWINH, TUBUHWUII, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHBIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, IUKJIOATKAHOB, AJIKCHOB, aJIKaINCHOB,
QIKWHOB, apPOMAaTHYECKHUX YTJICBOJAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b ~ MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTUHEHHUM OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- M T-CBSI3H ), B3AMMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPHU30BaTh UCTOUYHUKH YTIICBOIOPOIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPAKTUIECKOE TPUMEHEHHUE TPOIYKTOB MepepabOoTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICIUTETILHON JCSITEIbHOCTA — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATHU3ALMIO, BBISIBICHUE MPUYUHHO-CIIEACTBEHHBIX CBSI3€M — I U3YyYECHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHM U TIPEJCTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB IS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOMN
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MIPOJYKTaM CrOpaHMs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATEIbHOCTU YEJIOBEKAa, CBS3aHHOW C MepepadoTKOU
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS IS IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSTEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJYyYeHHUE U U3YYEHHUE CBOWCTB OPraHUYECKHUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHOro oOpamieHusi ¢ BeHIeCTBaMU M J1A0OpaTOpHBIM O00OpPYIOBAHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa DKOJOTHYECKH I1e7IeCO00pa3HOro MOBEACHUS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABAaTh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAs CMbICH roka3zaress [1JIK;

aHAJU3UPOBATh IIEJICCOO00PA3HOCTh NMPUMEHEHUSI OPraHWYCCKHX BEIICCTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JICHANIPABIECHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4yHas U y4eOHO-HaydHAS
JauTepaTypa, CpelcTBa MaccoBoi uHbopMmaluu, IHTEepHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, epepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipeamer opranndeckoit xumuu. Teopust Poccuiickas
1.1 CTPOEHHUS OPTraHUYECKUX coeMHEHUN A. M. 8 AJIEKTPOHHAS IIKOJIA.
Bytieposa resh.edu.ru
Hroro o pasneny 8
Pa3nen 2. Yraesonopoabt
denepanbHbIN HEHTP
I1 U poBbHIX
€/1eJIbHBIE YTIIEBOIOPOAbl — aJIKaHbl
2.1 P yr P ’ 5 00pa3oBaTeIbHBIX
LUKJIOAJKaHbI
pecypcos
www.fcior.edu.ru
- Poccuiickas
eMpe/IeNIbHbBIE YITIEBOAOPOIbI: aTKEHBI
2.2 P a P ’ 14 1 SIIEKTPOHHAS [IKOJIA.
aJIKa/IueHbI, aJTKUHBI
resh.edu.ru
Poccuiickas
2.3 ApoMaTHyecKue YTiIeBOAOPOIbI (apEHBI) 8 SMCKTPOHHA LIKOTA.
resh.edu.ru
54 [IpupoaHbIe ICTOYHUKH YTIIE€BOJOPOIOB U UX 4 Poccuiickas

nepepadoTka

QJICKTPOHHAs IIKOJIA.




resh.edu.ru
Enunas komiekuus
(G poBBIX
00pa3oBaTeIbHBIX
2.5 ["amoreHnIpon3BOIHBIE YTIIEBOIOPOIOB 4 pecypcoB
www.school-
collection.edu.ru
Hroro mo pazueny 35
Pasznea 3. Kucaopoacoaepsxamue oprannyeckue coeIuHeHust
Poccuiickas
3.1 Crnuptsl. Oenon 11 AJIEKTPOHHAS IIKOJA.
resh.edu.ru
denepanbHbIi LHEHTP
KapOoHUIIbHBIE COETMHEHUS: albCTUIbI U U (POBBIX
3.2 keToHbl. KapOoHoBbIe KUCTOTHL. ClIOKHBIE 21 o0pa3oBaTeIbHBIX
a¢upsl. XKupsl pecypcoB
www.fcior.edu.ru
Poccuiickas
3.3 VYrneBoibt 9 AJIEKTPOHHAS IIKOJIA.
resh.edu.ru
Hroro no pazneny 41
Pasznea 4. A3oTconepxkaiye OpraHudecKkue coe{uHeHust
denepanbHbIA IEHTP
4.1 AMuHBI. AMUHOKHUCIOTHL. benku 12 U POBBIX
00pa3oBaTeNbHBIX




pecypcoB
www.fcior.edu.ru

Hroro no pazgeny 12

Pa3zgea S. BoicokoMoJieKyJ/JIsIpHbIE COeIMHEHUS
Enunas xomnexkuus
U (POBBIX
00pa3oBaTeIbHBIX

5.1 BbICOKOMOIEKYIISIPHBIE COEUHEHMS 6 pecypcoB

www.school-
collection.edu.ru

Hroro mo pazueny 6

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KosaunuyecrBo yacos
Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoxa Konrpoabnbsie IIpakrnyeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
®denepalibHbIN LEHTP LU(PPOBBIX
[IpenmMer 1 3HaU€HHE OPraHUYECKON XUMUH, 06pa3oBaTeIbHBIX PECYPCOB
1 MpEeJCTaBICHHE O MHOT000pa3uu 1 www.fcior.edu.ru
OPraHN4YeCKUX COCTMHEHUIN
®denepalibHbIN LHEHTP LUPPOBBIX
DNEKTPOHHOE CTPOEHHUE aToMa yriiepoja 06pa3oBaTeIbHBIX PECYPCOB
2 (ocHOBHOE U BO30YX/IEHHOE COCTOSIHHUS). 1 www.fcior.edu.ru
BanenTHble BO3MOKHOCTH aToMa yriepoaa
XuMudeckas CBSI3b B OPraHUUECKHX DenepanbHbIi HEHTP UH(PPOBBIX
3 coeMHEHUsIX. MexaHu3Mbl 00pa3oBaHusl L 06pa3OB_aTeHBHHX pecypeos
KOBQJIEHTHOH CBSI3H, CIOCOOBI Pa3phiBa www.feior.edu.ru
CBA3EHN
®denepanbHbIi HEHTP HU(PPOBHIX
A Teopust CTPOEHHUS OPraHMYECKHMX L 06pa3OB_aTeHBHHX pecypeos
coequHenunit A. M. Byrneposa www.fcior.edu.ru
Bunsl nzomepun: cTpykTypHas, Poccniickas anexkTpoHHast
5 IPOCTPaHCTBEHHAS. DICKTPOHHBIC 3()(DEKTHI 1 mkosa. resh.edu.ru
B MOJIEKYJIaX OPraHMYECKUX COECIUHEHUN
6 [Ipeacrasnenue o kiaccupUKALNH U 1 Poccuiickas anekTpoHHAs




cucremarnyeckas HomeHnkiatypa (IUPAC)
OpPraHUYECKUX BEILECTB

mkoJa. resh.edu.ru

Knaccudukanms peakiuii B opraHu4ecKoi

Poccuiickas anexkTpoHHast

7
N mkodia. resh.edu.ru
" Cucrematu3anus U 0600IIeHNe 3HAHMI 11O Poccniickas sMeKTpoHHas
TeMe mkoda. resh.edu.ru
AJIKaHBI: TOMOJIOTHYECKHM Psijl, oOIas Enunas komutekmus nudpoBbIx
9 dbopmyia, HOMEHKJIATypa ¥ U30Mepus, 00pa3oBaTeIbHBIX PECYPCOB
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE www.school
MOJICKYIT
Enunas koutekmus nudpoBbIx
10 dusnueckue U XUMHUECKHE CBOIICTBA 00bpa3oBaTeNbHBIX p.ecprOB
ATIKAHOB www.school-collection.edu.ru
Enunast koyutekmus mudpoBbIx
11 Haxoxnaenue ankanos B npupoze. CrnocoObl 06pa30BATEIBLHBIX PECYPCOB
IMOJIYUYCHHA U IPUMCHCHUC aJIKAaHOB WWW.SChOOI
[uknoankansl: oomas Gpopmyna, Enunas koiuteKuus idposbx
12 HOMEHKJIaTypa U U30MepHs, 0COOCHHOCTH 00bpa3oBaTEbHBIX p_ecprOB
CTPOCHUS U XUMHUYECKUX CBONCTB, CITOCOOBI www.school-collection.edu.ru
TIOJTYYEHUS U TIPUMEHEHUE
Pemenne pacuéTHbIX 3a7a4 Ha OINpeICIICHIE ®denepallbHbIN HEHTP MU(PPOBBIX
MOJIEKYJISIPHOH (pOPMYITBI OPraHUYECKOTO 00pa3oBaTeNbHBIX PECYPCOB
13 BEIECTBA 10 MACCOBBLIM JOJISIM aTOMOB www.fcior.edu.ru

3JIEMCHTOB, BXOJAIIINUX B €TI0 COCTaB.
CucreMmaruzanys 1 0000IIeHe 3HAHNUHT 110




TEMC

AJKEHBI: TOMOJIOTHYECKHH psif, 001ast
¢bopmyra, HOMEHKIIATypa, SJIEKTPOHHOE U

denepanbHBIN HEHTP MUPPOBBIX
00pa3oBaTeNbHBIX PECYPCOB
www.fcior.edu.ru

Enunast komutekmus nudpoBbIxX

14 IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
CTpYKTypHas ¥ LUC-TPAHC-U30MEPUSI 06pasoBaTebHbIX pecypeos
ATKCHOB www.school-collection.edu.ru
®denepalibHbII LEHTP LUPPOBBIX
15 ®u3nyecKue U1 XUMHYECKHE CBOMCTBA 06pa30B-aTeJII>HI>IX pecypcoB
ankeHoB. [TpaBuiio MapkoBHUKOBa www.feior.edu.ru
®denepanbHbIi HEHTP HU(PPOBHIX
16 Croco0bI MoNTyYeH s U IPUMEHEHHE 06pa30B_aTeHBHHX pecypeos
ANKCHOB www.fcior.edu.ru
®denepanbHbIi HEHTP HU(PPOBHIX
ITpakTuyeckas pabora Ne 1 o teme 06pa30BaTeIbHBIX PECYPCOB
17 "IlosnydeHne aTUIIEHA U U3YyUEHHE €TI0 www.fcior.edu.ru
CBOMCTB"
Pemenue pacu€THpIxX 3a/1a4 Ha ONpeAeIICHUE Poccuiickast anexkTpoHHast
18 MOJIEKYJISIPHOM (hOpMYITBI OPraHUYECKOTO mkoua. resh.edu.ru
BELIECTBA
AJIKaJIMEeHbl: CONPSKEHHBIE, Poccuiickast anexkTpoHHast
19 M30JIMPOBAHHBIC, KYMYTHPOBaHHBIE. mkosa. resh.edu.ru

OCOOEHHOCTH IIEKTPOHHOTO CTPOCHHS




XUMHUYECKHE CBOMCTBA CONPSIKEHHBIX

Poccuiickas anexkTpoHHast

20 JHEHOB mkoia. resh.edu.ru
CriocoObl TTOTy4eHUsT U IPUMEHEHNE Poceuiickas deKTponHas
21 ATKAHCHOB mkona. resh.edu.ru
AJKHUHBI: TOMOJIOTUYECKHH psifl, 001Ias Enunas komtekius nudpoBbIx
99 (dbopMyIia, HOMEHKIIATypa, dJIEKTPOHHOE U 00pa3oBaTebHBIX PECYPCOB
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKY!I, www.school-collection.edu.ru
¢bu3nveckne CBOUCTBA
Enunas komnekius nudpoBbIx
. 00pa3oBaTEIIbHEIX PECYPCOB
23 XUMHUUYECKHE CBOMCTBA aJIKUHOB P p_ P
www.school-collection.edu.ru
Poccniickas anexkTpoHHast
24 KauecTBeHHBIE peakIiy Ha TPOHHYIO CBSI3b mkoua. resh.edu.ru
CriocoObl MosTyueHus: ¥ IpUMEHEHUe Poccuiickas sMeKTpoHHAs
25 ATKUHOB mkona. resh.edu.ru
26 Pemenwne 3ama4: pac4€Tel MO ypaBHEHUIO Poceniickast 51eKTpOHHAs
XHMHHECKOi PeaKiiu mikosa. resh.edu.ru
®denepalibHbIN LEHTP HU(PPOBBIX
CucreMaruzanys 1 0000IIeHe 3HAHNU 110 06p’<130B-aTeJ'H)HI)IX pecypcoB
27 Teme www.fcior.edu.ru
ApEeHbI: TOMOJIOTHYECKUH psif, o011as ®denepanbHbIi HEHTP HU(PPOBHIX
28 opMyJia, HOMEHKJIaTypa. DJIEKTPOHHOE U 00pa3oBaTeIbHLIX PECYPCOB
pMmy. yp p p pecyp

MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJT

www.fcior.edu.ru




OeH30I1a ¥ TOJTyoJ1a, NX (PU3NYECKHe
CBOMICTBA

XHUMHYECKHE CBOMCTBA aPEHOB: PEAKLIUU

DenepanbHbIi HEHTP HU(PPOBHIX
00pa3oBaTeNbHBIX PECYPCOB

29 i
3aMelIeHus www.fcior.edu.ru
®denepanbHbIi LEHTP HU(PPOBHIX
XUMHUYECKUE CBOICTBA apEHOB: PEAKIINH 06pa30BaTeNbHBIX PECYPCOB
30 IIPUCOETUHEHNUS], OKUCIIEHHE TOMOJIOTOB www.feior.edu.ru
OeH3omna
®denepanbHbIi LEHTP HU(PPOBHIX
00pa3oBaTeNbHBIX PECYPCOB
31 Oco06eHHOCTH XUMUYECKHUX CBOMCTB CTHpOJIA www.fcior.edu.ru
®denepalibHbIN LEHTP HU(PPOBBIX
Pemrenune pacu€THBIX 3a7a4 Ha ONpeeIeHue 06pa30BaTEbHBIX PECYPCOB
32 MOJIEKYJISIPHOM (hOpMYJIIBI OPraHUYECKOTO www.fcior.edu.ru
BEIIeCTBA
Poccniickas anexkTpoHHast
33 CriocoObI oTy4eHHst 1 IPUMEHEHUE apEHOB mkona. resh.edu.ru
34 [eHeTHYECKas CBA3b MEK/Y Pa3IHYHBIMU Poccniickast 51eKTpOHHAs
KITACCAMH YIITEBOIOPOJIOB mkoua. resh.edu.ru
Pacuérel 10 ypaBHEHUSAM XUMUYECKUX Poccuiickas anexkTpoHHast
35 peakiumii. CucreMaTu3aiys u 0000IIeHHE mikosa. resh.edu.ru

3HAHUH 110 TEME




Poccuiickas anexkTpoHHast

36 [Tpuponnslii ra3. IlonyTHble HE(TAHbIE ra3bl mkona. resh.edu.ru
37 KaMeHHbIi1 yroyib U IpoayKThl €10 Poccuiickas sMeKTpoHHas
nepepaGoTKH wkona. resh.edu.ru
. Enunast komuekius mudpoBbIx
Hedtb u ciocoOb1 €€ mepepaboTKy. dp
00pa30BaTeNbHbBIX PECYPCOB
38 [TpumeHeHne TPOTYKTOB NIepepadOTKU )
et www.school-collection.edu.ru
He(TH
Enwnast koyutekmus mudpoBbIx
39 ['eHeTnyeckas CBSA3b MEKAY PA3INIHBIMU 06pa30BATEBHBIX PECYPCOB
KiracCaMH YTJIEBOJOPOI0B www.school
Enunas komnexuust nudpoBbIx
40 QJICKTPOHHOC CTPOCHUEC; PCAKIUHN 3aMCIHICHUA www.school-collection.edu.ru
rajoreHa
TleiicTue menoueii Ha Enunast koyutekmus mudpoBbIx
41 rajoreHnpou3BoIHbIE. B3anmoneiictBue 00pazoBaTENLHEIX PeCypCoB
JUTAJIOTCHAJIKAHOB C MATHUEM M IIMHKOM www.school
Enunast komnexmus nudpoBbIx
42 CucremaTu3zanus 1 00001IeHNe 3HaHUH 10 00pa3oBaTeNbHBIX PECYPCOB
pazzaeny "YrieBoaopoisr" www.school-collection.edu.ru
®enepanbHbli HEHTP LU(PPOBBIX
KontponbHas paboTa mo teme 3 p uip
00pa3oBaTeNbHbIX PECYPCOB
43 op pecyp

"Yraesogopobr"

www.fcior.edu.ru




[IpenensHbIC OJTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKHH psfl, oOmmas ¢hopmyia,

denepanbHbBIN HEHTP MUPPOBHIX
00pa3oBaTeNbHbIX PECYPCOB

44 CTPOCHHE MOJICKYJI, U30MEPHS, www.fcior.edu.ru
HOMEHKJIATypa, KilacCu(puKamms,
¢bu3nveckre CBONCTBA
®denepanbHbIi LEHTP HU(PPOBHIX
45 XUMUYECKUE CBOMCTBA IPEIEIIBHBIX 06pa30B_aTeHBHHX pecypeos
OIHOATOMHBIX CITHDTOR www.fcior.edu.ru
®denepanbHbIi LEHTP HU(PPOBHIX
46 CriocoObl mosTyyeHHs U IpUMEHEHNE 06pa30B_aTeHBHHX pecypeos
OJTHOATOMHBIX CIIMPTOB www.feior.edu.ru
®denepalibHbIN LEHTP HU(PPOBBIX
[IpocTeie 3¢upbl: HOMEHKIATYpa U 00pa30BaTEIbHBIX PECYPCOB
47 U30Mepusi, 0COOEHHOCTU (PU3UYECKUX U www.fcior.edu.ru
XUMHYECKHUX CBOMCTB
Enunas komiekuust nudpoBbix
MHoroaTroMHbl€ CIUPTHI: 3TUIICHTIUKOIb U
00pa3oBaTeNbHbIX PECYPCOB
48 TIIMLEPHH, UX (pU3NYEecKHe U XUMHYECKHe .
. www.school-collection.edu.ru
CBOICTBa
49 CriocoObl MosTydeHus: ¥ IpuMeHEeHHe Poccniicias JNeKTPOHHa
MHOT'0OaTOMHBIX CIIMPTOB rxosa. resh.edu.ru
50 @DeHoII: CTPOECHUE MOJIEKYIIBI, (PU3NUYECKHE Poccuiickas anexkTpoHHast

cBoiicTBa. TOKCUYHOCTH (peHona




mkoJa. resh.edu.ru

Poccuiickas anexkTpoHHas

51 XuMudeckue cBoicTBa (peHona mkoua. resh.edu.ru
Poccuiickas snexkTpoHHas
52 Cnoco0bl noiry4eHus: 1 NpUMEHEHHe (eHoa mkoua. resh.edu.ru
[IpaxTuueckas padora Ne 2. Pemenue Poccniickas aekTpoHHas
53 AKCIEPUMEHTAIBHBIX 337124 110 TeMe mikosa. resh.edu.ru
"CroupTsl u (heHosbr"
54 Cuctemaru3zanus 1 00001IeHUe 3HAHUH 110 Poccniickas sleKTpoHHad
TeMe mKona. resh.edu.ru
AJNBIIETUIB M KETOHBI: 3JICKTPOHHOE Enunas xomnekuus ugpoBbIx
55 CTpOeHHE KapOOHUILHOU IPYIIIbL; 00pa3oBaTeNbHbIX PECYPCOB
TOMOJIOTHYECKHE PAIbI, o0mmas Gpopmyia, www.school-collection.edu.ru
M30MepHsl U HOMEHKJIaTypa
®denepalibHbIN LEHTP HUPPOBBIX
56 ANBIIETHIB M KETOHBI: (PH3UYECKUE 06p330B-aTeJ'II>HI>IX pecypcoB
CBOWCTBA; PEAKIMH MPUCOCTUHECHHUS www.feior.edu.ru
®denepalibHbIN LEHTP HU(PPOBBIX
57 Peakiium okucieHus 1 KadeCTBEHHbBIE 06p’:130B-aTeHLHI)IX pecypcoB
pEaKIfy aIbJIETUIOB U KETOHOB www.feior.edu.ru
denepanbHbIi HEHTP HUPPOBHIX
58 CriocoOblI osTy4eHHs albJIETUI0B U KETOHOB 00pa3oBaTeNbHBIX PECYPCOB

www.fcior.edu.ru




OI[HOOCHOBHBIG MpEaACIbHBIC Kap6OHOBI>Ie

denepanbHbBIN HEHTP MUPPOBHIX
00pa3oBaTeNbHbIX PECYPCOB

59 KHCIIOTBI, 0COOEHHOCTH CTPOEHUS MX www.fcior.edu.ru
MOJIEKYI
®denepallbHbII LEHTP HUPPOBBIX
50 N3omepust 1 HOMEHKIaTypa KapOOHOBBIX 06pa30B_aTeHBHHX pecypeos
KHCIIOT, UX (pu3nueckue cBOiicTBa www.feior.edu.ru
®denepalibHbII LEHTP LUPPOBBIX
61 XHWMHYECKUE CBOMCTBA ITPEAEIBHBIX 06pasoBaTebHbIX PECYPCOB
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT www.feior.edu.ru
®denepanbHbIN HEHTP HUPPOBBIX
OCcOOGEHHOCTH CBOKCTB MypaBbHHON 06pa30BATEIbHBIX PECYPCOB
62 KHCIOTHL. MHOTOOOpa3ue KapOOHOBBIX www.fcior.edu.ru
KHCJIOT
OCcoOEeHHOCTH CBOMCTB: HEMPEAECIbHBIX U ®denepallbHbIN HEHTP MU(PPOBBIX
apOMAaTUYECKUX KapOOHOBBIX, 00pa3oBaTeNbHbIX PECYPCOB
63 JTUKapOOHOBBIX, THAPOKCHKAPOOHOBBIX www.fcior.edu.ru
kucioT. [IpencraBurenn BeICIIHX
KapOOHOBBIX KHUCJIOT
[TonsaTHE O MPOU3BOAHBIX KAPOOHOBBIX Poccuiickas aneKTpoHHas
64 HCIOT mkora. resh.edu.ru
65 CriocoObI TTOTy4eHUsT U TPUMEHEHNE Poccuiickast anexkTpoHHast




KapOOHOBBIX KUCIIOT

CrnoxHble 3(Upbl: TOMOJIOTUYECKUHN PsI,

mkoJa. resh.edu.ru

Poccuiickas anexkTpoHHas

66
oOurast popmysa, U30MepHUs 1 HOMEHKJIaTypa wikosta. resh.edu.ru
67 PusnyecKue 1 XUMUYECKUE CBOICTBA Poccniickas oNeKTpOHHAS
SHPOB mkona. resh.edu.ru
Pemenue pacu€THpIxX 3a/1a4: 110 ypaBHEHHIO Poccuiickas anexkrpoHHas
68 XMMHUYECKON PEaKIiu, Ha ONPEICIICHUE mikosia. resh.edu.ru
MOJIEKYJISIPHOI (JOPMYJITBI OPraHHYECKOTO
BelIeCTBa
[IpaxTnueckas padora Ne 3. Pemenue Poccuiickas anekTpoHHas
69 AKCICPUMEHTAIBHBIX 3a71a4 110 TeMe mkosna. resh.edu.ru
"Kap6oHoBbie kucnoTbl. CinoxHbIe 3QUpbI"
70 XKupsl: ctpoenue, pusndeckue u Poccuiokad SMeKTpOHHAA
XUMHUYECKHE CBOMCTBA (THAPOIU3) wkoa. resh.edu.ru
. Enunast koyutekmus mudpoBbIx
Oco0eHHOCTH CBOMCTB KUPOB, COAEPKAIINX
00pa30BaTeNbHbIX PECYPCOB
71 OCTaTKH HEeTpeIeIbHBIX KUPHBIX KUCIOT. .
www.school-collection.edu.ru
Xups! B npupone
MpbIia Kak COJIM BBICITUX KapOOHOBBIX Ennnas xonnexuns uuppossix
72 KHCJIOT, UX MooIee aercTeue. IloasTtue o 0bpazoBaTeNbHEIX pecypcoB
CUHTeTHYeCKUX Morolmx cpenacteax (CMC) www.school
Enunast komnexmus nudpoBbIx
['eneTnueckas cBsI3b yriaeBOAOPOIOB U 06pa30BATEIBHBIX PECYPCOB
73 KUCIOPOJACOACPAKAINX OPraHMICCKUX www.school-collection.edu.ru

BEILIECTB




Pacuérel 10 ypaBHEHUSAM XUMUYECKUX

Enunast komueknus mu@poBbix
00pa3oBaTeNbHbIX PECYPCOB

74
peaKnum www.school
75 Cucremaru3zanus 1 0000IICHUE 3HAHUM 110 Poccuiickas sMeKTpoHHas
TeMe wkona. resh.edu.ru
OO01mmas xapakTeprCcTUKa YTICBOIOB U Poccuiickas anexkTpoHHast
76 Kiaccu(uKanus yrieBo1oB (MOHO-, H- U mikosa. resh.edu.ru
oJIMCaxapu/bl)
77 MoHocaxapupl: pU3MUECKUE CBOMCTBA U Pocculickas aneKTporHas
HAXOICHHE B TIPHPOJIC mkona. resh.edu.ru
78 [TpuMmeHeHHE TITIOKO03BI, €€ 3HAUCHUE B Poccuiickas sMeKTpoHHas
KHU3HECATCIILHOCTH OpTraHu3Ma wkoa. resh.edu.ru
Jlucaxapuapl: caxaposa, MaJlbT0o3a U JIAKTO3a. Poccwuiickas anekTpoHHas
79 Haxoxzaenue B mpupoie U IpUMeHEHHE mkosa. resh.edu.ru
JMcaxapuioB
TTomucaxapubl: CTPOSHHE MAaKPOMOIEKYII, Enunas komueKuus idposbx
80 ¢bu3nvecKkre 1 XUMHYECKHE CBOCTBA, 06pa3soBaTeNbHBIX PECYPCOB
MIPUMCHCHHE Www.school
Enunas xoyuieknus ugpoBbIx
00pa3oBaTeNbHBIX PECYPCOB
81 [TonsiTHE 00 UCKYCCTBEHHBIX BOJIOKHAX www.school-collection.edu.ru
Pemenne pacueTHbIX 33249 Ha ONIPEICTICHIE Enunast komutexmus nudpoBbIx
82 JI0JIA BBIXOJ1a MIPOJIYKTA PEAKLUU OT 00pa3oBaTeNbHBIX PECYPCOB

TCOPCTUYCCKHU BO3MOKHOT'O




CucreMmaruzanys 1 00001IeHe 3HAHUHT 110

www.school

83
pasneny
KonrponsHas pabora o Teme Enunas komiexuns undpossix
84 "KHCIOpOCOIepKaIIe OPraHUYECKHE 06pa3oBaTENBHBIX PeCypCoB
coenHeHus" www.school
Enunas komnekuus nudpoBbIx
AMUHBIL: K1accu(UKalus, CTpOCHHE 06pa30BATEIBLHBIX PECYPCOB
85 MOJIeKyJI, 00mas popmyIa, H30MEpHs, www.school-collection.edu.ru
HOMEHKJIaTypa U GU3NUYECKUE CBOWCTBA
Enunas komiekuus nudpoBbIx
86 XUMHYECKHE CBOWCTBA ann(aTHIECKUX 06pa3oBaTEeIbHBIX PECYPCOB
AMHHOB www.school
Enunas komnexuust nudpoBbIx
87 AHMIIUH: CTPOEHUE aHUIINHA, OCOOEHHOCTH 0Opa3OBaTENLHEIX PECYPCOR
XUMIGECKIX CBONCTB AHIIIAHA www.school-collection.edu.ru
Enunast komnexmus nudpoBbIx
88 Cnoco0bl nostydeHus: 1 NpUMEHEHHe 06pa30BaTEIBHBIX PECYPCOB
aJ'II/I(baTI/ILICCKI/IX AMHUHOB www.school
AMMHOKHUCIIOTBI: HOMEHKJIaTypa U U30MepHus, Poccniickas anexkTpoHHast
89 ¢busnueckue cBoicTBa. OTaeIbHbBIC mkomna. resh.edu.ru
MPEACTABUTENH 0.-aMHUHOKHUCIIOT
90 XUMHUYECKUE CBOMCTBA aMUHOKHCIIOT, UX Poccuiickas anexkTpoHHast

OMOJIOrHYeCKOe 3HAYEHHE aMHUHOKHUCIIOT.




CuHres u TUAPOJINU3 ICITUAOB

benku kak npupoaHbIe OJIUMEpPHI;

mkoJa. resh.edu.ru

Poccuiickas anexkTpoHHas

91
CTPYKTYDBI GEITKOB mkosa. resh.edu.ru
Poccuiickas snexkTpoHHas
92 XHUMHYECKUE CBOWCTBA OEIIKOB mkoua. resh.edu.ru
A30TCoAEpKALIKE TETEPOLMKINYECKUE Poccuiickas anexkrpoHHas
93 coeauHeHus. HyK/IenHOBBIE KMCIIOTHI: mikosa. resh.edu.ru
COCTaB, CTPOCHHE U OMOJIOTHYecKas poilb
[IpaxTnueckas padora Ne 4. Pemenue Enunas xomnekuus nugpoBbIx
94 AKCIIEPUMEHTAJIBHBIX 33/a4 10 TEME 00pa30BaTeNbHbIX PECYPCOB
" A30TCoIepIKaIIie OpraHuIeCKIe www.school
coequHeHus"
IIpakTruyeckas pabora Ne 5. Pemenue Enunas xonnexuus uuppossx
95 AKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe 06pasoBaTenbHbIX pecypcos
"PaCIIO3HABAHHE OPTrAHHUECKHX www.school-collection.edu.ru
coeTuHeHun"
KonrtponsHas pabora no teme Enunas xomexuus upposbix
96 "A30TCcoIepIKalie OpraHn4ecKue 06pasoBaTeNbHBIX PECYPCOB
COETHHEHN" www.school
OcHOBHbIE TOHATHSA XUMHH Enumas xonexums nupposbix
97 BBICOKOMOJIEKYJISIPHBIX COETMHEHUN U obpasoBaTenbHbIX pecypcos
METOJTBI HX CHHTE3a —TI0MMEPH3AITAS 1 www.school-collection.edu.ru
MTOJIMKOHACHC AU
98 [Mnactmaccel. Y Tunm3anus u nepepadoTka Poccuiickas anexkTpoHHast

I1aCTHUKa




DnacToMepbl: HaTypallbHbIM CUHTETHYECKHE

mkoJa. resh.edu.ru

Poccuiickas anexkTpoHHas

99 kay«yKu. Pesuiia 1 mkota. resh.edu.ru
Bonokna: HaTypanbHble, HCKYCCTBEHHBIE, Poccuiickas anekTpoHHas

100 cuHTeTH4ecKue. [lonumepsl crieraIbHOro 1 mkouia. resh.edu.ru
Ha3HAYCHUS
[IpakTuueckas pabora Ne 6. Pemenue

101 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 1
"Pacnio3HaBaHue macTMacc U BOJIOKOH"
O06o0mIeHne 1 cUCTeMaTH3aIs H3YYeHHOTO

102 MaTepuana 1o Teme "BbICOKOMONIEeKYIsIpHbIE 1
COoeIMHEeHUS "

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3noB A.A., JIynun B.B. Xumus. 10

KJ1acc. YTiyOsieHHbIH ypoBeHb. MockBa: [IpocBemienue.

METOJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

1. denepanpHas paboyast mporpamma CpeaHero ooiero oopazoBaHus. XUMHS

(yrnybnenHsiit ypoBeHs). Mocksa. 2023.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

1. Poccuiickas snexTponHas mkona. resh.edu.ru.

2. Enunas xomnekuus nudpoBbIx 00pa3oBaTesibHbIX pecypcoB WWw.school-

collection.edu.ru

3. MenepanbHbIi EHTP MU(POBBIX 00pa30oBaTENLHBIX pecypcoB WwWw.fcior.edu.ru


http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/

