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MOSCHUTEJIBHASA 3AIINCKA

PaGouast mporpamMmMa 1o XMMUU Ha YPOBHE CpeaHEro o0miero odopa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacrasneHHsix B denepanbHOM TOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkKeHU «CTpaTerun pa3BuUTUs BocnuTaHus B Poccuiickoi
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-HAy4yHOro oOpa3zoBaHus ywammxcs 10 kmaccoB. M3yuenue
npeaMera, peaauzyeMoe B YCIOBHSIX JU(PHEpEeHIMPOBAHHOTO, TPOPUIBLHOTO
oOydeHusi, MpU3BaHO oOecmeunTh O0IEe00pPa30BATENBbHYI0 M OOLIEKYJIBTYPHYIO
MOJATOTOBKY BBITYCKHHKOB IIKOJIBI, HEOOXOAUMYIO Il afanTaluud UX K ObICTPO
MEHSIOIIMMCS YCIIOBUSIM KU3HU B COIUYME, a TaKXKe JIJISl MPOJIOKEHUST O0yUeHUS
B OpraHuzanusx npodeccCuoHaIbHOTO 00pa30BaHUs, B KOTOPHIX XUMHUS SIBIISIETCS
OJTHOU U3 MPUOPUTETHBIX JUCIUILINH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
HOJPOOHYI0  HMHTEpPIPETAlMI0O B  COOTBETCTBUM C  OCHOBONOJAraroluMu
nonoxeHusimu GI'OC COO o B3auMOOOYCIOBICHHOCTH IEJiel, COAEep>KaHuUs,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOpPMALIMOHHO-METOIMYECKasl, pealu3alus KOTOpol olecredynBaer
NOJlyY€HUE NPEJCTaBICHUS O LEsAX, COJAEpKaHWU, OoOIIell crpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OPraHU3aLMOHHO-TIJIAHUPYIOIIAsl, KOTOpas MpeaycMaTpUBAET ONpeeeHHE:
NPUHLUIOB CTPYKTYPUPOBAHUS W  MOCIEAOBATEIBbHOCTA H3YUYEHUS
y4eOHOrOo  Marepuana, KOJUYECTBEHHBIX M  KAaYeCTBEHHBIX  €ro
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax HWTOTOBOM aTTecTald B (QopMe EIWHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUHU.

[Iporpamma asis 6a30BOTO M3YUYEHUS XUMUU:



e YCTAaHABJIMBAET NHBAPUAHTHOE MPEAMETHOE COJIep)KaHue, 00sI3aTeNIbHOE IS
U3y4EeHHS B paMKax OTHCNbHBIX Mpoduiel, MpeaycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHBIM JIMHUSIM/pa3/iesaM Kypca;

e 1a€T IPUMEPHOE paclpeiesieHre yueOHOro BpEMEHHU, PEKOMEHTyeMOro s
U3YYEHUS OTNETBHBIX TEM;

elIpe/JIaraeT MNPUMEPHYIO  MOCIEJOBATEIBbHOCTh HU3YyUYEHHUS  y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e 1a€T METOAMYECKYIO MHTEPHPETALIUIO 1EJIeH U 3a7a4 U3y4eHHUs MpeMeTa Ha
yIrIyONnEHHOM ypOBHE C YYETOM COBPEMEHHBIX NMPHUOPUTETOB B CHCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero o0pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TI03HABATENIbHBIX  JEUCTBUH  0OYy4alomerocss 1O  OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3UIUSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEsThCSl B COOTBETCTBMM C HalpaBJICHUEM KOHKPETHOI'O
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYECHUU TPEAMETOB 0a30BOT0 ypoBHEW B cucteMe AuddepeHurpoBaHHOTO
oOydeHHs Ha YpOBHE CpeaHero oOmero oOpa3oBaHUsS XUMHS Ha YpPOBHE
yIIyONEHHOTO HW3YYEHMs HAalpaBieH Ha pealu3alio IPEeeMCTBEHHOCTH C
MOCJIEAYIOUIMM 3TallOM MOJY4YeHUs XHMHYECKOro oOpa3oBaHUs B paMKax
W3YUYCHUS CICIHATBHBIX ©CTeCTBCHHO-HAYYHBIX W XWMHUYECKHX JWCIHUIUIMH B
BY3aX M OpraHu3alMsIX CpeIHEro NpoPpecCuoHalIbHOrO 00pa3oBaHus. B 3Toi cBA3M
u3ydeHue mnpenMera «XUMHUS» ~ OPUEHTUPOBAHO  MPEUMYIECTBEHHO  Ha
paciiupeHre U yriayOJeHHe TEeOpeTUYECKOW U MPaKTUYEeCKOW MOATOTOBKU
oOy4Jaronnxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOPMIb 00y4eHHUs, B TOM YHUCIE C
NEPCHEKTUBOM  MOCIEAYIOIIET0 TMOJYYeHUS] XUMHUYECKOro o0pa3oBaHus B
opranmzanusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannii ®I'OC COO Kk mIaHUpPyEeMbIM pe3ysibTaTaM OCBOCHHS (heepanibHON
o0pa30oBaTeNbHOM MPOrpaMMBbl  CPEIHETO OOMIero o00pa3oBaHHsS HW3YYCHHE
npeaMera «XUMHs» OPUEHTHUPOBAHO TAaKK€ Ha pElIeHHe 3ajady BOCHHUTAHUS U



COLIMAJIBHOTO  pa3BUTHS  oOydarolmuxcs, Ha  (QOPMUPOBAaHHE Yy  HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3aluu y4eOHOro TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaANpPEAMETHBII XapakTep.

CocrapngomMu  npeameta «Xumus» Ha ypoBHe OCHOBY cConep)KaHUSA
KypcoB «Opranuueckas XUMHUs» U COCTABIISIET COBOKYITHOCTD MPEIMETHBIX 3HAHUHN
¥ YMEHHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yU€HUs MpeaMeTa. JTa cucreMa
3HaHUU TIOJY4YaeT ONpENEIEHHOE TEOPETUUYECKOE JIOTMOJIHEHHUE, IO3BOJIAIOIIEE
OCO3HAaHHO OCBOUTb CYIIECTBEHHO OOJbIIMNA 00BEM  (PAKTOJIOTHUYECKOTO
maTepuana. Tak, Ha 0a30BOM YpOBHE M3y4yeHHUs IpeaMeTa obecredeHa
BO3MOXXHOCTh 3HAUUTENBHOTO YBEIMYEHUS O0bEMA 3HAHUH O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHHUN HA OCHOBE PACIIUPEHUS U YIIyOJIeHHs
IPEJCTaBICHUNA O CTPOCHUM BELIECTBA, XUMHUYECKON CBS3UM U 3aKOHOMEPHOCTSIX
IPOTEKaHUsl PEAKIMM, pACCMAaTPUBAEMBIX C TOUKH 3PEHUS XUMUUYECKON KUHETHKU
U TepMoaMHamMuKu. WM3ydeHme mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl  XHMHUYECKHX  DJJIEMEHTOB  0Oa3upyercsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPECTABICHUSAX O CTPOCHUU aTomMa. XHMHUYECKas CBS3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
paspylIeHNH, a TaKKe C TOUKH 3pEHUs MEXaHU3MOB e€ oOpazoBaHus. V3yueHue
TUIIOB ~ peakuuid  JomojHseTrcs  (HOpMUPOBAHHEM  MpEACTaBIEeHUHM 00
AIIEKTPOXUMHUYECKUX MPOIECCaX U DIEKTPOIN3E PACIVIaBOB U PacCTBOPOB BEIIECTB.
B kypce opraHmdeckoil XMMHUU IMPH PACCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH
COCJIMHEHUI ynemnseTca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dPdeKTax,
O B3aMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX PeaKIuil.

Oco0oe 3HayeHWe UMEET TO, UYTO Ha COACpPNKAHHE KypCOB XHUMHUU
yIIyOIEHHOTO YPOBHS M3YYCHHS JIJIsl KJIACCOB OMPENEIEHHOTO TPpoduIs (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
IpEeIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEXHbIE peaMeThl. Tak, Hampumep,
B COJCpP)KaHUU MpeaMeTa JJis KJIACCOB XUMUKO-(U3NYECKOro npoduiis 0oJbIIoe
3HaueHUEe OyIyT MMETh AJEMEHThl yueOHOro martepuana no odmed xumuu. [Ipu
U3y4YCHUU TpeiMeTa B JAaHHOM cliydae akIeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPUI B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJIsSIpHasi Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHbl COXpPaHEHUS
Macchl W DHEPTUH, 3aKOHBl TEPMOIMHAMHKH, DJICKTPOJIN3a, MPEICTABICHUS O
CTPOCHHH BEIIIECTB U JIPYTOe.

B To xe BpeMs B coIep)KaHMU TpeaMera Uil KJIacCOB XHMHKO-
ouonoruueckoro npoduist OONbLINI yAENbHBIM Bec OyaeT MMETh OpraHuYecKas
xumus. B aTOM ciiydae mpenocTaBisieTCss  BO3MOXKHOCTbH it Oosee
OOCTOATENTLHOTO  PACCMOTPEHUS XMMHYECKOM  OpraHu3alid  KJIETKH  Kak



OMOJIOTUYECKOW CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K NPUMEPY, TaKHE
CTPYKTYpHBbIE€ KOMIIOHEHTBHI, KakK JUOUAbI, OENIKH, YTIJIEeBOJbl, HYKICHHOBBIC
KUCJIOTHI U apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPENCTABUTEICH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mmane ¢dopMupoBaHHs OCHOB HAydYHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIEHAYYHBIX METO/IOB MTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYIHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEIMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obOsactell «EcTecTBeHHO-HayuHblE MpeaMeTsl», «Martematuka u
uHbopMaTuka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipy m3yyeHum ydeOHOro mnpeamera «XUMHUsS» Ha 0a30BOM YpOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBanus (Ha 0a30BOM YpPOBHE),
3ajjaueil MEepBOCTENEHHON 3HAUYUMOCTU SBISIETCS (POPMUPOBAHUE OCHOB HAyKHU
XUMUH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIBHOCTH
YeJ0BeKa U OJHOTO M3 KOMIIOHEHTOB MUPOBOW KyJbTYyphl. Pemenue 3Toi 3amaun
Ha YIIyOJIEHHOM YpOBHE M3YYEHHS NpeIMeTa IpearnojiaraeT peaau3aluio TaKhX
LeJeH, Kak:

e popMHpOBaHUE MpPEACTABIECHUI: O MaTepualbHOM €IMHCTBE MHUDA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil posm B oOecrnedyeHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIIEHUH  MpoOJeM
HKOJIOTUYECKOM, PHEPTeTUYECKON M MUIIEBON 0€30IacHOCTH, B Pa3BUTUU
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
o0ecreyeHnn palroHaIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJIbTYphbl YEJIOBEKAa, a TAaKXKe 3KOJOTHYECKHU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON CpelIe;

*OCBOCHHE CHUCTEMbl 3HAHUH, JEXKAIMX B  OCHOBE XUMHUYECKOU
COCTABJISIIOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIBHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAHUs XMUMHUYECKUX PEAKLUU, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 00X
Hay4HBIX MPUHLIMIAX XUMUYECKOTO IMPOU3BOICTBA;

 popmupoBanue y oOyJaromuxcs OCO3HAaHHOI'O ITOHUMAaHUSA
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN i1 OObSICHEHUS
KJIIOYEBBIX HJEH U MpoOJeM COBPEMEHHOM XHUMUH, JJIsl OOBSICHEHUS U
IIPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;



TPaMOTHOTO pelIeHUs MPOOJIeM, CBSI3aHHBIX C XUMUEH, TPOTHO3UPOBAHMSI,
aHaIKM3a U OIICHKHU C MO3UIIMKA SKOJIOTHYECKONU 0€30MaCHOCTH TIOCICACTBUN
OBITOBOII M MPOU3BOACTBEHHON JIE€ATEILHOCTH YEJIOBEKA, CBA3AHHOM C
XUMUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U  MEepepadOTKOM
BEIIECTB;

e YIIIyOJICHHE TIPEACTABICHUN O HAyYHBIX METOAAaX MO3HAHUS, HEOOXOIUMBIX
UL TIPUOOpETEHUS YMEHUW OPHEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIOIIMX MECTO B TMpPUPOJE, B
MPAKTUYECKOMN JESITEIIbHOCTU U TTOBCEHEBHOM JKU3HM.

B nmane peanuzanuu nepBOOYEpPEAHBIX BOCIUTATENBHBIX W PAa3BUBAIOIIUX
GYHKIMNA TETOCTHON CHCTEMBI CPETHEro OOIIero o0pa3oBaHUs NPH WU3YYCHUHU
npeaMeTa «XuUMUS» Ha  YIIyOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

e BOCIIUTaHHE YOCKIEHHOCTH B MIO3HABAEMOCTH SIBJICHUI TPUPOJIbI, YBAXKCHUS
K TIpOIlecCYy TBOpYECTBA B OOJACTH TEOPETUUYCCKUX W TPHUKIATHBIX
WCCJICTOBAHHM B XUMUH, dbopmMupoBaHue MHPOBO33pPEHU,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

epa3BUTHUE MOTHBAIlUM K OOYYECHHIO U TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIMTAaHUIO  Ha  OCHOBE  YCBOCHHS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

e Pa3BUTHE ITO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYAJbHBIX U TBOPYCCKUX
criocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUS K CamMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCIIOBHIO YCTEITHOMN MPpo(heCCHOHAIBHON U OOIIECTBEHHOM JIeITEIIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3I0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

e popMUpOBaHHE YMEHUW UM HAaBBIKOB Pa3yMHOTO IPUPOJIONOJIL30BaAHMUS,
Pa3BUTHE IKOJIOTHYECKON KYJIBTYPBI, TPUOOpPETEHUE OMbITa 00IIECTBEHHO-
IMOJIE3HOU DKOJIOTHUECKOUN AEITEIIHbHOCTH.

OO6miee 4Kcio 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
ypoBHe B 10 kiacce — 68 yaca (2 yaca B HEZIEJIIO).



COILEPKXAHUE OBYYEHUSA
10 KJTACC

OPT'TAHNYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpeameT u 3HaUYE€HHE OPraHUYECKON XUMUH, MPEACTABICHHE O MHOTr0oOpa3uu
OPTraHUYECKUX COCAUHECHUMN.

DJEeKTPOHHOE CTPOEHUE aToMa YIJIEpOAAa: OCHOBHOE U  BO30YXAEHHOE
COCTOSIHMA. BalleHTHbIE BO3MOYKHOCTH aToma yriepoja. XUMUYEcKas CBS3b B
OpraHUYeCcKUX COoeAMHEHUsX. Tumbsl THOpUAN3aluU aTOMHBIX OopOuTane yriaepoja.
Mexanu3mbl  00pa3oBaHHA  KOBAJICHTHOM CBs3M (OOMEHHBIH U JIOHOPHO-
akuentopHelid). Tumbl nNEpeKpbIBaHUS AaTOMHBIX OpOWUTaned, o©- H T-CBA3M.
OnunapHasi, 1BOWHas W TpoWHas cBsi3b. CrocoObl pa3phiBa CBSI3€M B MOJIEKYJax
oprannueckux BemiecTB. [loHsiTHE O CBOOOJHOM pajgukaie, HyKJIeopuwie u
anexTpoduie.

Teopus cTpoeHUs OpraHuvecKux coeauueHnii A.M. bytinepoBa u coBpeMeHHbIE
MIPEACTABIICHUS] O CTPYKTYpE MOJEKYJ. 3HAYEHUE TEOPUM CTPOCHUS OPTaHHUYECKUX
coequHEHU. MoJeKkysipHble U CTPYKTYpHbIE (opMyiibl. CTpyKTypHbIE (HOpMYIIbI
pa3IMYHBIX BUJIOB: pa3BEPHYTas, COKpall€HHAas, CcKeyeTHas. M3omepus. Bupuel
U30MEpPUU: CTPYKTYpPHAsl, IPOCTPAHCTBEHHAsI. DJIEKTPOHHBIE APPEKThI B MOJIEKYIaxX
OpraHUYEeCKUX COCTUHEHUN (MHAYKTUBHBIN U ME30MEPHBIN 3P(EKTHI).

[IpencraBienne o Kiaccupukauu oOpraHudeckux BemiecTB. [loHsTue o
¢yHkmoHansHOU rpynne. I'omonorus. ['omonornueckue psasl. CucremMarnyeckas
HOMeHKJaTypa opranudeckux coeauHenuit (IUPAC) u TpuBuanbHblE Ha3BaHUS
OTAEIBHBIX MPEICTABUTEIICH.

OcobenHocti ¥ KiaccupuUKalysg OpraHuueckux peakiui. OKUCIUTENTbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMU B OPraHUYECKON XUMUHU.

OKCIEpUMEHTAIIBHBIE METOABl HM3YyYEHHs BEUIECTB W HX IPEBpALICHUIL:
O3HaKOMJIEHHE C 00pa3liaMy OPraHUYECKUX BELECTB M MaTepHajaMu Ha UX OCHOBE,
OMBITHI MO TPEBPAILIECHUIO OPTraHWYECKUX BEIIECTB NpPH HArpeBaHuM (TUIaBJICHHE,
oOyIiMBaHWEe W TOPEHHE), KOHCTPYHPOBAHHWE MOJENEH MOJEKyd OpPraHuYeCKuX
BEILIECTB.

YraeBoaopoasbl.

Anxanpl. ['oMonoruueckuil psj aiakaHoB, o0mias ¢opmyiia, HOMEHKJIATypa U
M30MepHUs. DJIEKTPOHHOE U HPOCTPAHCTBEHHOE CTPOCHHE MOIEKYJ ajJKaHOB, SP°-
ruOpuau3anys aTOMHBIX opOuTanedl yriepoaa, o-cBsizb. DU3MUECKHE CBOMCTBA
AJIKAHOB.



XHWMHUYECKHME CBOMCTBA AJIKAHOB: PEAKUHUHU 3aMEUICHUs, HW30MEpU3aLNH,
JNErHIPUPOBAHMS, LMKIN3alNUN, MUPOJM3a, KpeKuHra, ropenud. [Ipeacrasienue o
MEXaHU3ME PEAKIUI PaJUKAIBHOIO 3aMEILICHMUS.

Haxosxnenue B mpupoje. CriocoObl MOTyYeHUs U IPUMEHEHUE aJIKAaHOB.

[uxnoankanel. OOmmas ¢opMyna, HOMEHKIaTypa U m3omepus. OcoOeHHOCTH
CTPOCHHSI M XUMUYECKUX CBOWMCTB MaJbIX (IIUKJIOMPOIAH, IIUKI0O0yTaH) U OOBIYHBIX
(IIMKJIONIEHTaH, LMKJIOTEKCaH) IMUKIoanKaHOB. CrocoObl MOJYy4YeHUS U TTPUMEHEHHE
UKJIOAJIKaHOB.

Ankenbl. ['omonornueckuil psn ankeHoB, oOmas ¢opmysia, HOMEHKIATYpaA.
DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI aIKEHOB, SP2-ruOpUaM3aIus
aTOMHBIX OpOuTaliel yriepoja, 6- U m-cBsi3u. CTPyKTypHask U reoMeTpudeckast (1uc-
TpaHc-) uzomepus. Gu3nueckue CBONCTBA aJKEHOB. XUMHUECKHE CBOMCTBA: pPEaKIuu
PUCOEANHEHNS, 3aMEILICHUS B O-II0JI0KEHUE MTPU ABOMHOM CBSI3H, MOJMMEPU3ALIUN U
okucinenus. [Ipasuio MapkoBHuKOBa. KauecTBEHHBIE peakluy Ha JBOMHYIO CBS3b.
CnocoObl OJTly4eHHs U IPUMEHEHHE aJIKEHOB.

Anxanuensl. Krnaccugukaius ankagueHOB (CONPSKEHHBIE, W30JIMPOBAHHBIE,
Kymyaupogantsie). OCOOEHHOCTH 3JEKTPOHHOIO CTPOEHHUS M XMMHMYECKHUX CBOWCTB
CONPSKEHHBIX AUEHOB, 1,2- u 1,4-npucoenunenue. [lonumepusanus CONpsKEHHBIX
nueHoB. CriocoObl MOJTYyYEHUS U TPUMEHEHUE alIKaUEHOB.

AnkuHbl. ['oMonoruueckui psiji aqkuHOB, 0o0IIas (GopMyna, HOMEHKJIATypa U
M30MEpHs. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJd aJKUHOB, Sp-
ruOpuan3anyst aTOMHBIX opOuTtaneil yriepojna. du3nyeckue CBOWCTBAa AJIKUHOB.
XVWMHUYECKHE CBOWCTBA: PEAKIMM MPUCOCIUHEHHUS, JTUMEPU3ALUN U TPUMEPHU3ALINH,
oKkuciieHHus. KrucimoTHele CBOMCTBA AJIKWHOB, UMEIOIIMX KOHLEBYIO TPOWHYIO CBS3b.
KadecTBeHHbIE peakiMy Ha TPOWHYIO CBs3b. CIOCOOBI MONY4YEHUS U NMPUMEHEHHE
AJIKUHOB.

ApomaTtrdeckue yriaeBogopoabl (apeHsl). ['oMonorudeckuii psj apeHoB, o0ias
(dopMyiia, HOMEHKJIATypa U U30MepuUsl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHHUE
MoJIeKyJibl OeH3oJa. Du3ndeckue CBOMCTBA apeHOB. XMMUYECKHUE CBOMCTBA OEH30I1a
M €ro TOMOJIOTOB: PEaKIMU 3aMelIeHUs] B OCH30JIbHOM KOJbBIE U YTIE€BOAOPOJIHOM
paaukaie, peakluM  NPUCOCIUHEHHsS,  OKHUCIEHHE  TOMOJIOroB  O€H30Ija.
[IpeacraBnenrie 00 OPUEHTUPYIOIIEM JCHCTBUU 3aMECTUTENCH B O€H30JIbHOM KOJIBIIE
Ha TMpUMEPE AJKWIbHBIX PaJUKAIOB, KAPOOKCUIBHOW, TMAPOKCUIBLHOM, aMUHO- U
HUTPOTPYIIIBI, aTOMOB rajioreHoB. OCOOEHHOCTH XMMHYECKUX CBOMCTB CTHpOJA.
[Monumepuzanust ctupona. CrnocoObl MOTYyYEHUS W MPUMEHEHHE apOMATHYECKHX
YTJIEBOAOPOIOB.

[Ipuponusiii ra3. [lomytHeie HedTsHbIEe Ta3pl. HedTh M €€ mpoucxoxkaeHHE.
Kamennslii yronb u npoaykThel ero nepepadoTku. CriocoObl nepepaboTku HedTu:



MEePErOHKa, KPEKUHT (TePMHUUYECKHH, KaTAIUTUYECKHM), PUDOPMUHT, TUPOIIHU3.
[IponyxTsl nepepaboTKu HEPTH, UX TPUMEHEHHE B IPOMBIIINIEHHOCTH U B OBITY.

['eneTnueckast CBA3b MEXKAY Pa3IMYHBIMU KJIACCAMU YTIIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJIOTCHIPOM3BOJHBIX YIJIEBOJOPOAOB. Peakuuu
3aMENICHWs] TajoreHa Ha  THAPOKCOTPYMNY, HUTPOTPYIIy, IIHAHOTPYIMIY,
amMuHOrpynmy. /leficTBue Ha raJoreHNpOU3BOAHBIE BOJHOTO U CIIMPTOBOTO PacTBOpa
mweénoun. B3anmoaencTBue IUTallOr€HalIKaHOB C MarHueM W UUHKOM. [loHsitme o
METa/NIOOPTraHUYEeCKUX  COeNUHEHMsIX. VIcrmonp30BaHME — TallOT€HIPOU3BOIHBIX
yIIEBOAOPOIOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHUYE€CKUX BEIIECTB.

OKCHEepUMEHTAIbHBIE METOIBl HM3yUYCHHUS BEIIECTB WU WX TPEBPANICHUN:
u3ydeHne (PU3UYECKUX CBOMCTB YTIJIEBOJOPOAOB (PaCTBOPUMOCTH), Ka4€CTBEHHBIX
peaklMii YIrJIeBOJIOPOJOB pa3IUYHbIX KiaccoB (oOecliBeunBaHUE OpPOMHON WM
MOJIHOM BOJIbI, pacTBOpa IE€pMaHTaHaTa Kajusi, B3aUMOJCHCTBUE alleTUJIEHA C
aMMHUa4YHBIM pacTBOpoM okcujia cepedpa(l)), kauecTBeHHOE 0OHApYyKEHHE Yriiepojia
U BOJIOPO/a B OPraHUYECKUX BEIECTBAX, MOJYyYCHHE OSTWJICHA M H3YYCHHE €ro
CBOMCTB, O3HakomjeHue c koyuekiusiMu «Hedts» u «¥Yromb», ¢ obOpasuamu
IIacTMacCc, KaydyKOB M PE3HUHBI, MOJCIMPOBAHUE MOJEKYJ YIJIEBOJIOPOJOB U
raJIOT€HIIPOU3BOIHBIX YIJIEBOAOPOIOB.

Kuciaopoacoaep:xaniue oprannyeckue coeJuHeHUsl.

[IpenensHple omHOaTOMHBIE crmHUpTH.. CTpoeHHEe MOJEKyd (HA Tpumepe
METaHoJa M JTaHosa). ['oMonormueckuid psn, oOmas QopMyna, H3OMEpPHUS,
HOMEHKJaTypa u  kjaccudukamus. Dusnueckue  CBOWCTBA  NPENETbHBIX
OJIHOATOMHBIX CHHUPTOB. BojopoaHble CBA3M MEXKAY MOJIEKYJaMU CIHUPTOB.
XUMUYECKHE CBOMCTBA: pEaKIMH 3aMEIICHMs, JeTHIpaTaliid, OKHCICHHS,
B3aMMOJICHCTBHE C OPraHMYECKUMHU U HEOpPraHWYeCKUMU Kuciotamu. KadecTBeHHas
peakius Ha OJHOATOMHBIE CHUPTHL. JlelicTBHE ATaHOJAa M METaHOJa Ha OPraHu3M
yenoBeka. CriocoObl MOTyYeHUs U MPUMEHEHNE OJTHOATOMHBIX CITUPTOB.

IIpocTteic 3¢hupsl, HOMEHKIATypa U u3oMepus. OCOOCHHOCTH (PU3HMYECKUX U
XUMHUYECKUX CBOWCTB.

MHOTOAaTOMHBIC CIUPTHI — OTWJICHIJIMKOJNb W TiHIepuH. Dusndeckue u
XUMHUYECKUE CBOMCTBA: PEAKIMM 3aMEIICHUS, B3aUMOJICHCTBUE C OPraHUYECKUMU U
HEOPTaHWYECKUMHU KHCIIOTaMHU, Ka4eCTBEHHAs PEakihs Ha MHOTOATOMHBIE CIIHUPTHI.
[IpencraBienne o MexaHU3Me peakiuii HykjieopuibHOTO 3amenienus. JleiicTBue Ha
opranmu3Mm uesoBeka. CrocoObl MOTy4YeHHs U TPUMEHEHHE MHOTOATOMHBIX CITHPTOB.

@®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIMSHUE THUIAPOKCOTPYIIBI U
o6enszonpHOro sigpa. dusmueckue cpoiicTBa (eHoma. OCOOEHHOCTH XUMHUYECKHX
cBoiictB (enonma. KauecTtBennole peaknmu Ha ¢GeHoN. TOKCHMYHOCTH (heHona.
Cnioco6bl ostydyenus 1 npuMenenue gpenona. GenondopmanbaeruaHas cMoa.



KapOoHuiibHBIE COEIMHEHUS] — aNbACTHABl U KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWIBHOW TPynmbl. ['OMONOTHYECKHE PSIABl ANbACTUIOB M KETOHOB, OOIIas
dbopmyna, uzomepuss U HOMeHkinarypa. Ddusmyeckue CBOWCTBA aNbJETHIOB U
KETOHOB. XMMHUYECKUE CBOMCTBA AJIBJETHUJIOB U KETOHOB: PEAKIIUU MPUCOCTUHECHHUS.
OkucneHue anpJIeTU]0B, KAYECTBEHHbICE peakuuu Ha anpiaeruipl. CrnocoOsl
MOJyYEHHUS] U TPUMEHEHHE aIbJETUI0B U KETOHOB.

OnHOOCHOBHBIE TIpe/ie/IbHbIE KapOOHOBBIE KUCIOTHL. (OCOOEHHOCTH CTPOCHUS
MOJIEKYJl KapOOHOBBIX KHUCIOT. M3oMepusi 1 HOMeHKIaTypa. Puznyeckre CBOMCTBA
OJIHOOCHOBHBIX TMpPEACIIbHBIX KAapOOHOBBIX KHCIOT. BojopoaHble CBSI3UM MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KHUCJIOT. XHUMHUYECKHE CBOMCTBA: KHUCJIOTHBIE CBOMWCTBA,
peakmmsi dTepuPUKaAUKA, pPEaKIUM C YYaCTHEM YIIICBOJAOPOIHOTO pajuKaa.
OcoOeHHOCTH  CBOMCTB MypaBbUHOM KUCHOTHL. [loHATHE O MPOU3BOJIHBIX
KapOOHOBBIX KHUCJOT — CJIOXHBIX 3(pupax. MHorooOpa3zue KapOOHOBBIX KHUCIOT.
Oc0OEHHOCTH CBOMCTB HEMPEJCIbHBIX M apOMaTUYECKUX KapOOHOBBIX KHUCIIOT,
TUKapOOHOBBIX KHCJIOT, THIPOKCHUKApOOHOBBIX KHUCHOT. I[IpencraBuTenu BBICIIUX
KapOOHOBBIX KHCJIOT: CT€apuHOBas, MaJbMUTHUHOBAs, OJICUHOBAs, JUHOJIE8As,
JUHOIeH08as KUCIOThL. CIIOCOOBI MOTYYEHUsI U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble >¢upbl. ['omonorumyeckuii psn, obmias Qopmyna, uzomepus u
HOMEHKJIaTypa. Du3N4YecKkue M XUMHUYECKHE CBOWCTBA: TUAPOJIH3 B KHUCION U
HIETTIOYHOM Cpefe.

XKupel. Ctpoenue, pu3nMUecKue U XUMHYECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION ¥ 1menodHor cpepe. OCOOEHHOCTH CBOMCTB JKHPOB, COAEPM AIIUX OCTATKU
HEMPEAEIbHBIX JKUPHBIX KACIOT. JKUPBI B IPUPO/IE.

MpbLT4 KaK COJIM BBICIITMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JICHCTBHE.

O6mas xapakrepuctuka yrieBoaoB. Kinaccudukamus yrieBogoB (MOHO-, AU- U
noyvcaxapunibl). MoHocaxapuapl: TUIIOKO3a, (pPyKTO3a, Trajakro3a, pubdosa,
ne3okcupuOo3a. dusnueckue cBOCTBA W HaxoxaeHue B mpupojge. dorocuHTes.
XUMHAUYECKHE CBOMCTBA IJIIOKO3bI: PEAKLIHUHU C YYACTUEM CHUPTOBBIX U aJIbJIETUIHOU
Ipynn, CHOUPTOBOE U MOJOYHOKHCTIOEe Opokenue. IlpuMeHeHHe TIoKO3bl, €€
3HAYCHHE B JKU3HEACATEIIbHOCTH OpraHusma. Jlucaxapuipl: caxaposa, MaIbTO3a U
7naKkTo3a. BoccTraHaBiauBaronmMe M HEBOCCTAHABIMBAIOIIME aucaxapuibl. [ 'uaposnus
nucaxapunoB. Haxoxzaenue B mpuponae u npuMenenue. [lommcaxapuasl: Kpaxmad,
TIMKOTeH M 1eiunono3a. CTpoeHHe MaKpoMOJIEKYJ Kpaxmala, TJIMKOTeHa |
1euTro103bl. U3nUecKre CBOMCTBA Kpaxmaia U LEJII0JIO3bl. XUMUYECKHUE CBOMCTBA
Kpaxmaia: THAPOJIN3, KAUYeCTBEHHAs PEaKUMs C HOJAOM. XUMHUYECKHE CBOWCTBA
[EJUTIOJIO3bL:  THUAPONM3, ToiydeHne dpupoB nemtonos3sl. [lonstue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTATHBIN MIENIK).

ODKCHEPUMEHTAIbHBIE METOJIbl M3YYCHHMS BEIIECTB W MX MPEBPALICHUI:
pPacTBOPUMOCTh PA3JIMYHBIX CIIUPTOB B BOJIC, B3aUMOJCHCTBUE ITAHOJA C HATPUEM,



OKHUCJIEHUE ATWJIOBOIO CIHMPTa B aJNBJEIHJ] HA PACKAIEHHOW MEIHOM IPOBOJIOKE,
OKHUCJIEHUE HTWJIOBOIO CIHpPTa JUXPOMAaTOM Kajidsig (BO3MOXKHO HCIIOIb30BaHUE
BUJIEOMATEPUATIOB), KAaYECTBEHHBIE PEAKIMU Ha aibAeruiibl (C TUIPOKCUAOM
muammuHcepeopa(l) u ruapoxkcuaom meau(ll)), peakuus raunepuHa ¢ TUIAPOKCUIOM
meau(ll), xumuueckue cBOMCTBAa pacTBOpa YKCYCHOM KHCIOTBHI, B3aHMMOJEHCTBHE
pactBopa TI0K03bl ¢ rugapokcuaoM meau(ll), B3auMozaelicTBue kpaxmana ¢ MOJIOM,
pelIeHre YKCIIePUMEHTaIbHBIX 3a7a4 1o TeMaM «CrupThl U ¢peHomnb», «KapooHoBbie
KUCIOTHI. ClloXKHBIE 3(UPBDY.

A3oTcoaep:kanue OpraHnyecKue coeJuHeHusl.

AMUHBI — OpraHu4eckue NpOou3BOAHBbIE aMMuaka. Kmaccudukamuss aMHUHOB:
anudaTtuyeckue U apoMaTUIeCcKue; ePBUUHbIC, BTOPUYHbIE U TpeTuuHble. CTpoeHne
MOJIeKyJ, oOmasi dopmyia, HU30MEpHs, HOMEHKJIATypa M (PU3NYECKHE CBOWCTBA.
XvUMHUYECKOe  CBOMCTBa  anu(daThuyeckuxX  aMHUHOB:  OCHOBHBIE  CBOICTBA,
ANKWIMPOBAHKE, B3aUMOJICHCTBHE IIEPBUYHBIX AMUHOB C a30TUCTOU KHcioTol. Conn
ANKUIaMMOHHUS.

AHUIUH — MpEeACTaBUTEIb AMUHOB apOMaTUYEeCKOro psiaa. CTpoeHue aHWIMHA.
B3aumHoe BiusiHHE Tpynn aTOMOB B MOJIeKyJle aHWINHA. OCOOEHHOCTH XUMUYECKUX
cBoiicTB aHmwiIMHa. KaudecTBeHHble peakuuu Ha aHWIMH. CrocoObl MOMY4YEeHUs] U
MpUMEHEHne anudaTuieckux aMuHoB. [loayyeHre aHuaMHa U3 HUTPOOEH301a.

AmuHokucioTel. HomeHnknatypa u m3omepus. OTHenbHbIE NPEICTABUTEIN -
AMUHOKHUCIIOT: TJUMIMUH, anaHuH. dusnyeckne CBONMCTBA aMUHOKHUCIOT. XUMUYECKUE
CBOMCTBA aMHHOKHMCIOT Kak aM(OTEpHBIX OPraHWYECKUX COCIUHEHMH, peakuus
NOJUKOH/IECHCALlMY, O0pa30BaHME NENTHIHON CBsA3U. buosornyeckoe 3HaueHUE
aMUHOKUCHOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoanele nonumepbl. llepBuuHasi, BTOpUYHAsT W TpeTUYHAs
CTpyKTypa OenkoB. XHUMHUYECKHE CBOICTBa OEJIKOB: THIPOJM3, JeHATypalus,
KayeCTBEHHbIE PEAKIIMH Ha OEJIKH.

OKCIEpUMEHTAIBHBIE METOABl M3YyYEHHs BEUIECTB W HX IPEBpALICHUIL:
pacTBOpeHHE OEJIKOB B BOJIE, JEHATypalus OENKOB MpPU HarpeBaHUU, LBETHbHIE
peakuuu Ha  O€lKH, peUIeHHWE HSKCIEPUMEHTANbHBIX 3a7ad MO0  TeMaM
«A30TColIepKalllie OPraHUYECKHE COECOUHEHUs» U «Pacno3HaBaHHME OPraHMYECKHX
COCAUHEHUI».

BbicokoMouiekyJIsIpHbIE COeIMHEHUS.

OCHOBHBIE TIOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMEp,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNU, CPEAHSS MOJICKYJspHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIWHEHUNA —
MOJIMMEPHU3AIUS U MOJUKOHEHCALUS.



[Tonumepuble  Marepuanbl. Ilmactmaccesl  (MOAMATWICH, MOJUIPOINMIIEH,
MOJIMBUHWIIXJIOPUA,  TMOJMCTUPOJ,  MOJUMETWIMETAKpuiaT,  MOJIMKapOOHATHI,
nojaudTUIeHTepedTanar). Y Tuausanus u nepepaboTka MIacTHKa.

DnacToMepbl: HaTypaJlbHBIM KaydyK, CHHTETHUECKHE Kaydyku (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIMKOHBL. Pe3nHa.

BonokHa: HaTypaibHble (XJIOMOK, IIEPCTh, HIENK), UCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JIAaBCaH).

[Tonmumepsl crienuanbHOrO HazHadeHUs (Te(IIOH, KeBap, 3JIEKTPOIPOBOISIINE
HOJIUMEPBI, OMopasiaraeMple MOJIUMEpPHI).

OKCNEepUMEHTAIBHBIE METOAbl HM3YyYEHHUsS BEUIECTB W HX MPEBpAIICHUIL:
O3HaKOMJIEHHE ¢ oOpa3lamMu MPUPOAHBIX M HCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
KaydyKOB, PpEIIEHUE OHKCIEPUMEHTaJIbHBIX 3amad 1o Teme «Pacmno3HaBanue
IUIACTMACC U BOJIOKOH.

Pacuérneble 3anaun.

HaxoxeHue MOJIEKyJIsIpHOM (OpPMyJIBI  OPraHMYECKOTO0 COEAUMHEHUS IO
MacCCOBBIM JIOJSIM 3JIEMEHTOB, BXOJAIIMX B €r0 COCTaB, HAXOKIECHUE MOJIEKYJISIPHOM
(opMyJIbl OPraHMYECKOr0 COEAUHEHUSI 10 Macce (00bEMY) IPOAYKTOB CrOpaHus, 1O
KOJIMYECTBY BemlecTBa (Macce, 00bEMY) MPOAYKTOB pEaKLUUU H/WIN HCXOIHBIX
BEILIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (POpPMYJIbI OPraHMYECKOro BEIIECTBA Ha
OCHOBE €ro XMMHUYECKHX CBOMCTB WM CIIOCOOOB MOJYYEHUS, ONPEIECICHHUE I0JIU
BBIX0/Ia TPOJYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanus MeXnpeIMETHBIX CBSA3€H MPU N3YyYEHUN OpPraHN4YecKor Xumuu B 10
KJIaCCE OCYUIECTBIISIETCS Yepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYy4HbBIX
MOHATUM, TaK M TOHATHI, NPHUHATBIX B OTIEIBHBIX MPEAMETaX ECTECTBEHHO-
HAy4YHOI'O LUKJIA.

OO1iue ecTecTBEHHO-HAyUHbIE MOHATHUSA: SIBJICHHME, HAay4HbIN (haKT, rumoresa,
TEOpHUs, 3aKOH, aHalu3, CHUHTE3, Kilaccuukaus, HaOIOJEeHUEe, HU3MEpPEHHE,
AKCIIEPUMEHT, MOJIEJIb, MOJICJINPOBAHUE.

®uzuka: Marepusi, aToM, DJJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJa,
HHEPreTUUECKUN YPOBEHbB, BEIIECTBO, T€NO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
(uznyecKkue BeIUYUHbBI, €AMHULIBI U3MEPEHUs], CKOPOCTh, SHEPTUS, Macca.

buonorusi:  kinetka, oOpraHusM, OJKOcuUcTeMma, Ouocdepa, MeTadoIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA M TeTepoTpOdHBIA THUN NUTaHUS, OpOKEHHE,
(doTOCHHTE3, IbIXaHUE, OCJIKH, YTJIEBO/IbI, )KUPbI, HYKJIEUHOBBIE KUCIOTHI, EPMEHTHI.

['eorpacdus: mosie3Hble UCKOMAaEMbIE, TOTUIHBO.

TexHonorus: NUIIEBbIE MPOIYKThI, OCHOBBI PAIMOHAIIBHOIO MTUTAHUS, MOIOILINE
CpelCcTBa, MaTepuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA IMTPOI'PAMMBI 110 XUMKWNA
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTBeTCTBMM C CHCTEMHO-AESITEIBHOCTHBIM IOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS TperMeTa «XUMHUS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHMsI  BBIJIEICHBI  CIEAYIOLUIME COCTABIAIONIME: OCO3HAHUE
OOyYalolMUMUCA  POCCUUCKOM  TIpakAaHCKOW HWJECHTHUYHOCTH, TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH M CaMOOIPECICHUI0; HAIMYUE MOTHUBAIIMHU K
OOy4eHHIO; TOTOBHOCTb M CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOICTBOBATHCSA
OPUHATBIMA B OOIIECTBE TNpaBWIAMH M HOPMaMu TIOBEACHHS; HAJIU4YUE
IPaBOCO3HAHMS, YKOJOTUYECKON KYJIBTYPHI;, CIIOCOOHOCTh CTaBUTH IIEJIM U CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE  pe3yJbTaThl OCBOCHHUS MpeaMeTa «XUMHS»  OTpakaroT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBHOM M TPAKTUYECKON JCSATEIBHOCTU
oOy4Jaronuxcs B MpoIecce peainsaiiui 00pa3oBaTeIbHOM NeITeIbHOCTH.

JIn4HOCTHBIE  PE3yJIbTaThl  OCBOCHUS  MpeAaMeTa «XUMHUS»  OTPaXKaroT
c(hOPMHUPOBAHHOCTh ONBITA IO3HABATEILHOM M TPAKTHUUYECKON JIEATEIIbHOCTH
oOyyaromuxcsi B TPOIECCE pean3alud 00pa30BaTEIbHOW JESATEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpaaaHCcKOro BOCIMTAHUSA .

OCO3HAHUSI OOYYAIOIIMMUCA CBOUMX KOHCTUTYLIMOHHBIX MPaB U 00sS3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEJCTABICHUS] O COLMAIBHBIX HOPMax M TMpaBWIaX MEXKIUNYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEIHLHOCTH MPHU CO3JAHUU yueOHBIX
MPOEKTOB, PEIICHUH Y4E€OHBIX U MO3HABATEJIbHBIX 3a7a4, BHIMOJHECHUU XUMUUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh MW TPUHUMATh MOTHUBBI, HaMEpPEHUs, JIOTHUKY U
apryMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUAOB YUCOHOU AESTEIHHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOIIGHHMS K HUCTOPUYECKOMY W HAyYHOMY HACJICIUIO
OT€YECTBECHHON XUMUH;

YBaXEHUS K TPOIECCY TBOPYECTBA B O00JACTH TEOPHH M TMPAKTHUYECKOTO
NPUJIOKEHUSI XUMHUH, OCO3HAaHHUSI TOrO, 4YTO JIaHHBIE HAyKH €CThb pe3yJIbTaT



JUINTEAbHBIX ~ HAOMIOJEHUM,  KPOMOTJMBBIX  3KCIEPUMEHTAJIbHBIX  TOUCKOB,
MOCTOSIHHOTO TpyJa YUEHBIX U MTPAKTHKOB;

MHTEpeca U MO3HABATENbHBIX MOTUBOB B MOJIYYEHHH U MOCJEAYIOIIEM aHAJIU3e
uH(pOpMAIH O NIEPEAOBBIX TIOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIE C XUMHUUYECKUMHU SIBICHUSIMU, U
OPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TFOTOBHOCTH OLICHMBAaTh CBOE IMOBEIECHHE W IOCTYNKM CBOMX TOBapHIIEH ¢
MO3UIMI HPABCTBEHHBIX U IMPABOBBIX HOPM M C Y4ETOM OCO3HAHMS TOCIEACTBUN
MOCTYIIKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

NOHMMaHUsl IEHHOCTEH 340poBOro M  0Oe3omacHOro oOpa3a  JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOIO OTHOIIEHHS K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrs TpaBwil 0e30macHOro oOpallieHusi C BEIIeCTBaMH B  OBITY,
MIOBCEIHEBHOM JKM3HHU, B TPYAOBOH JI€ATEIBHOCTH;

MOHWMAHUA [IEHHOCTH TMPaBWJI HMHIWBUAYaJbHOTO M  KOJUIGKTHBHOTO
0€30MacHOro MOBEICHHS B CUTYallUsX, YTPOKAIOIINUX 3J0OPOBbIO U KU3HU JIIOJICH;

OCO3HaHHWsl TIOCTEACTBUNA W HENPHUATHS BPEIHBIX MPUBBIUEK (YMOTpeOsieHus
AJIKOTOJIs, HAPKOTUKOB, KYpEHUS1);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHUKATUBHOMN KOMITETEHTHOCTH B y4eOHO-UCCIEeI0BATENbCKON
NeSATEeIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX ACSATEIbHOCTH;

YCTaHOBKM Ha aKTHBHOE y4acTHE B PELIEHUH MPAKTHUYECKHUX 3a/1a4 COLHAIbHOM
HaNpaBJIEHHOCTH (B paMKax CBOErO KJlacca, IIKOJIbI);

UHTEepeca K MPAKTUYECKOMY H3Y4YEHHIO Mpodeccuil pa3iuyHOro poaa, B TOM
Yrclie HA OCHOBE MPUMEHEHHsI MPEAMETHBIX 3HAHUN TI0 XUMUH;

YBXECHHUSI K TPYLy, JIOASIM TPyia U pe3yibTaTaM TPYAOBOH JEATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY  HMHAMBHUIYAJIbHON  TPaeKTOPHUH
oOpa3zoBaHus1, Oyyiiel mpodeccuu U peann3anii COOCTBEHHbBIX KU3HEHHBIX IJIAHOB
C Y4Y€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB U
MOTpeOHOCTEH 001IeCcTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTMYECKH II€JIECOO0PAa3HOr0 OTHOIIEHHS K TPHUPOAE KAaK HCTOYHHUKY
CYLIECTBOBAHMS )KU3HU Ha 3eMJIe;

NOHUMAaHUSl TIJI00AJIBHOTO XapakTepa OJKOJOTMYECKUX NpolsiaeM, BIUSHUS
AKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEeibl;



OCO3HaHUS HEOOXOJUMOCTH MCTOIb30BAHUS TOCTHKEHUNH XUMUU JUISI PEILICHUS
BOIIPOCOB PallMOHAIBHOTO IIPUPOIOIIOIb30BAHU;

AKTUBHOI'O HENPUATHS IEUCTBUN, IPUHOCIUIUX BPENl OKPYKAOWIENH TPUPOJIHON
cpelne, yMEHHUsI MPOTHO3UPOBATh HEOJATONPHUSATHBIE 3KOJIOTMUYECKHE MOCIEACTBUS
MPEAIPUHUMAEMBIX IEUCTBUM U NIPENOTBPAIATh UX;

HaJIMYusl Pa3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, DKOJOTHYECKOM KYJIbTYpHI,
OIIBITA IEATEIIBHOCTH IKOJIOTHYECKON HAIPABICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS
UMU B MO3HABATEIbHOM, KOMMYHUKATUBHON U COLIMAIIBHOM MpaKTUKE, CIIOCOOHOCTH
U YMEHHS aKTUBHO IIPOTUBOCTOSTH UACOJIOTUN XeMoPoOuu;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

MHPOBO33PEHNs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKU
U OOIIECTBEHHOMN MPAKTUKU;

NOHUMaHUsl cHenuUK XUMUM KaK HayKd, OCO3HaHUs e€ pojiu B
(OpMUPOBAHMU PALUOHATBHOTO HAYYHOTO MBIIIJICHUS, CO3/JaHUU IIEJIOCTHOTO
MPEACTABICHHUS] 00 OKPYXAIOIEM MUpPE KaK O €IMHCTBE NPHUPOABI M YEJIOBEKa, B
MMO3HAaHUHU TPUPOJHBIX 3AKOHOMEPHOCTEM W peueHuu MpoOJeM COXpaHEHUS
IIPUPOTHOIO PaBHOBECHS,

yOex1EHHOCTH B 0COOOM 3HAUMMOCTH XUMHH JJII COBPEMEHHOW IIUBUIIU3AINN:
B €€ T'YMaHUCTUYECKOM HANpPABJICHHOCTU M Ba)XHOW POJU B CO3/JaHUM HOBOH 0a3bl
MaTepualbHOU KyJIbTYpPhl, B PELICHUHU II100aNbHBIX TPOOJIEM YCTOMUUBOIO Pa3BUTHSA
YEJIOBEUYECTBA — CBIPHEBOM, DJHEPreTUYECKOM, MHUIIEBOM M  3KOJOTHYECKOU
0€30MacHOCTH, B Pa3BUTHH MEIULIMHBI, OOECIIEUEHUHN YCIOBUI YCIEUIHOrO TpyJa U
HKOJIOTMYECKU KOM(POPTHOM KU3HU KaXA0Tr0 WieHa O0IIEeCTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHMMaHUsA  CYIIHOCTH  METOJIOB
MO3HAHUS, HWCIOJIb3YEMbIX B E€CTECTBEHHBIX HAayKaX, CIHOCOOHOCTH HCIONb30BaTh
HoJlyyaeMble 3HaHMS JUIsl aHalu3a U OOBSICHEHUS SIBJICHUH OKPYXAloUIero Mupa u
OPOUCXOASIINX B HEM M3MEHEHUN, YMEHHS JeaTh OOOCHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (DAKTOB M MMEIOIIMXCS JAHHBIX C LEJbIO MOJIYYEHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH  CaMOCTOSITEJIBHO ~HCIOJb30BATh XMUMHUYECKHME 3HAHUSA s
pelieHus npobieM B PeaibHBIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K IO3HAHUIO, UCCIIEN0BATEIBbCKON NEATEIBHOCTH;

FOTOBHOCTM U CHOCOOHOCTM K  HEOpEephIBHOMY  OOpa3OBaHHUIO U
caM0oOOpa30BaHUI0, K AaKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHMM 1O XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K OCOOCHHOCTSIM TpyAa B pa3lnyHbIX chepax mpodeccrnoHaTbHON
NEATEIIBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI



MeTtanpeamMeTHble pe3yiIbTaThl OCBOSHHUS MPOTPaMMBI 10 XMMHU Ha YPOBHE
CpemHero o0mero oopa3oBaHus BKIIOYAIOT:

3HAYUMBbIE TUTSL dbopMupoBanus MHUPOBO33PEHHUS oOyJaronuxcs
MEXIUCITUTUTHHAPHBIE (MEXKIPEAMETHBIC) OOIIEHAYYHbIE TIOHATHS, OTPa’KAIOIINE
[IEJIOCTHOCTh HAyYHOW KapTHMHBI MHpAa H CHeNU(PHKYy METOJOB TO3HAHWS,
UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHUs, SBICHHE,
MpoIiecc, CUcTeMa, HaydHbIH (akT, TPHHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsi, UCCIIeOBaHNE, HAOTIOIeHNEe, M3MEPEHUE, DKCIIEPUMEHT U IPyTHe);

yHHUBEpCaJbHbIC yueOHBIE ACHCTBHs (IMO3HABATEIbHBIE, KOMMYHHKATHUBHEIC,
pETYJIATUBHBIE), obecrieunBaromyie GopmMupoBaHue (YHKIIMOHAIBHONH TPaAaMOTHOCTH
M COITMAIBHON KOMIIETCHIINN O0yYaIONTXCS;

CIIOCOOHOCTH 00YYaIOIIUXCSl MCIOJIb30BaTh OCBOCHHBIE MEXKIUCIUILIMHAPHEIE,
MHPOBO33PEHUYECKAE 3HAHWS W  yHUBEpPCAIbHBIC  ydeOHbIC  JICWCTBUS B
MI03HABATEIILHOW U COIMAITLHOM MTPAKTHKE.

MeTtanpeaMeTHble  pe3yabTaThl OTPAXKAIOT OBJIAJICHWE YHUBEPCAIbHBIMU
y4eOHBIMH ITO3HABATCIIBHBIMU, KOMMYHUKATUBHBIMH U PETYJIATHUBHBIMH JICHCTBUSAMHU.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JIOrHYECKHE TeHCTBUA:

CaMOCTOSITEIEHO dhopmynHpoBaTh u aKTyaJIu3upPOBaATh npooJiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeATh 1IeIU JACATECIBHOCTH, 3ajJlaBasg NapaMeTpbl W KPUTEPUM HUX
JOCTUXKEHUS, COOTHOCUTD PE3YJIbTaThl ACATEIBHOCTH C MOCTABJICHHBIMU LICJISIMU;

WCIOJB30BaTh MPU OCBOCHUM 3HAHUN TPUEMBI JIOTUUECKOTO MBIIUICHUS:
BBIJICISITh XapaKTEpHbIC MNPHU3HAKK TOHSITUH U YCTaHABIWBATh WX B3aWMOCBS3b,
HCTIOJIB30BaTh COOTBETCTBYIOUIME TOHATHUS JJIsI OOBSICHEHHUS OTIENIbHBIX (DAKTOB U
SIBJICHUI;

BBIOMpATh OCHOBAHMS M KPUTEPUH JIUIS KJIACCU(PUKAIIMHU BEIIECTB U XUMHUUCCKHUX
peaKkuuit;

YCTaHABJIMBATh  MPUYUHHO-CJIICACTBEHHBIC  CBS3M  MEXAY  HU3YyYaeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTUUECKHWE pacCyXJAeHUs (MHIYKTUBHBIC, JACAYKTUBHBIC, IO
aQHAJIOTHH), BBISABJISATH 3aKOHOMEPHOCTH MW TIPOTHBOPEYMS B PacCMaTpHUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOBI U 3aKJIFOUCHUS;

IPUMEHSITh B MPOLIECCE TMO3HAHMS HCIOJIb3YEeMble B XUMHUHM CUMBOJHUYECKHUE
(3HAKOBBIE) MOJIENIH, MPEOOPA30OBHIBATH MOJICIIBHBIC MPEACTABICHUS — XUMHUYSCKHUI
3HAK (CMMBOJ) 2JIEMEHTA, XUMU4ecKas (opMya, YypaBHCHHE XUMHUECKOU PEeaKIuu —
IpU pelIeHUd Y4YeOHBIX IIO3HABATENbHBIX W MPAKTHUYECKUX 3a7ad, HPUMEHAThH



Ha3BaHHbBIE MOJEJIbHBIE MPEACTABICHUS NJIs1 BBISBICHUS XAPAaKTEPHBIX MPU3HAKOB
M3Y4YaeMbIX BEILECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbI€e MCCIIeI0BATEIbCKHE TeiiCTBUA:

BJIAJCTh OCHOBAMHM METOJOB HAYYHOIO ITO3HAHHS BEUIECTB U XHUMHUYECKHX
peaKuunii;

(GopMyTUpOBAThH LIETU U 3a/1a4l UCCIICOBAHMSI, HCIIONIb30BATh IOCTABICHHBIC U
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIE BOMPOCH B KaUE€CTBE MHCTPYMEHTA MMO3HAHUS
U OCHOBbl i1 (OpMHpPOBaHMS TUIOTE3bl IO IPOBEPKE IMPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJIETh HABBIKAMH  CaMOCTOSITEJIBHOTO  IUIAHUPOBAaHUS W IPOBEJICHUS
YUYEHHYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIONaTh 3a XOJO0M
Ipouecca, CaMOCTOATEIbHO IPOTHO3UPOBATH €ro pe3yibTaT, (OpMyIUpOBATH
0000IIEHUST U BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIBTATOB HMCCIIEAOBaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOJEIaHHON padoTe;

npuoOpeTaTh  ONBIT  YYEHUYECKOM  HUCCIEeNOBATENbCKOW M MHPOEKTHOU
NEeATENbHOCTH, IPOSABIIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY TOUCKY
METOJIOB pEUICHUS NPAKTUYECKUX 3aJay, NPUMEHEHUIO pPa3jJu4yHbIX METOJI0B
O3HAHUS.

3) pabora ¢c undpopmanueii:

OpUEHTHUPOBAThCA B  PA3JIMYHBIX HUCTOYHHUKAX HUHGMopmanuu (Hay4dHO-
MOMYJISIpHAs TUTEPATYPA XUMHUECKOTO COJIEPKAHMSI, CIIPABOYHBIE TOCOOUS, PECYPCHI
WuTepHera), aHamu3upoBaThb HMHQOpPMAIMIO  pPa3IMYHBIX BUJOB U (opM
IIPEICTABIICHUs], KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTb;

(GopMyIMpOBaTH 3aMPOCHl U MPUMEHATH PA3JIMYHBIE METOJbI MPHU TOHUCKE U
orObope wuHpOpMalMK, HEOOXOIMMOM JUIsi  BBINOJHEHHS  Y4YeOHBIX  3adad
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HKCIOJIB30BAHUA  HMHPOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUNA U Pa3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BEIOUPATh ONTUMANIbHYIO (POpMY MpeicTaBlIeHUs HHPOpMalUn
(cxemsl, rpauKy, TUarpamMmbl, TAOJIHILIbI, PUCYHKH U JIPYTHUE);

UCIOJIb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEACTBA MPHU pabOTe C XUMUYECKOU
uHboOpMaIEel: TPUMEHITh MEXIpeAMETHbIe ((U3HUEeCKHe U MaTeMaTHYECKHE)
3HAKU U CUMBOJIBI, (POpMYJIbl, a0OpEBHATYPBI, HOMEHKIIATYPY;

HCII0JBb30BAaTh 3HAKOBO-CHUMBOJ/IMYCCKHEC CPCACTBA HAIJTIAAHOCTH.

KomMMyHuMKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE JeHCTBUS:



3a/1aBaTh BOTPOCHI IO CYIIECTBY 00OCYKIaeMOI TEMBI B XOJI€ TAAJIOTa W/WIIN
JTMCKYCCHUH, BBICKA3bIBATh HIeH, (DOPMYITUPOBATH CBOU MPEIOKEHUS OTHOCUTEITHLHO
BBITIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4u;

BBICTYNAaTh C TMPE3CHTAIMEH pe3ylIbTaTOB TO3HABATEIHLHOW JEATEIHLHOCTH,
MOJTyYEHHBIX CaMOCTOSTEIHHO MM COBMECTHO CO CBEPCTHHKAMHU TIPU BBITOJHEHUHU
XUMHYECKOTO JKCIIEPUMEHTA, TPAKTHUECKOH paboThl MO HCCICIOBAHUIO CBOWCTB
M3Y4aeMbIX BEIIECTB, peaTU3alNKA YICOHOTO TPOEKTa, U OPMYITHMPOBATH BHIBOJIBI TIO
pe3ynbTaTaM MPOBEAEHHBIX HCCICIOBAHUN MYTEM COTJIACOBAHUS TO3UIMNA B XOC
00Cy>X)eHUsI 1 OOMEHA MHEHUSIMHU.

PerJIHTHBHbIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

CaMOCTOATEJIBHO IUIAHUPOBaTh M OCYLIECTBIATH CBOK II03HABATEIBHYIO
NEATENbHOCTh, OIpeaeisass €€ Uenu M 3aJadd, KOHTPOJIMPOBATbh M IO MEpe
HEOOXOJAMMOCTH KOPPEKTUPOBATh MPEAJIaraéMblil  alfOPUTM  ACHUCTBUH  NpH
BBIIIOJIHEHHH YYEOHBIX M UCCIENOBAaTEIbCKUX 3a/Jad, BbIOMpaTh Haubojee
3¢(EeKTUBHBIA CIIOCOO HX peleHUuss ¢ Y4YETOM MOJIY4YEHHs] HOBBIX 3HAHUUA O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYILECTBIISITh CAMOKOHTPOJIb JEATEIBHOCTM Ha OCHOBE CaMOaHalu3a U
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3ysbTaThl OCBOCHHUSI MPOTPAMMBbI MO XMUMHUU Ha YIiyOJEHHOM
YPOBHE Ha YpOBHE CpeIHEro o0mero o0pa3oBaHMs BKIIOYAIOT crienuuuecKue s
y4eOHOTO TpenMera «XUMUs» Hay4dHbIE 3HAHHS, YMEHHUS U CHOCOOBI JACHCTBUHN IO
OCBOCHHIO, MHTEPMPETAUA W TPEOOPa30BaHUIO 3HAHWUMN, BUIIBI ACATEIHHOCTU IO
MOJYYEHUI0O HOBOTO 3HAHUS M TMPUMEHEHUIO 3HAHUM B Pa3IUYHBIX YYEOHBIX
CUTYyallMsIX, 4 TAKXKE B PCAJbHBIX JKM3HCHHBIX CUTYyallUsX, CBS3aHHBIX C XuMHeH. B
IIPOTpaMMe MO XUMUHU NPEAMETHBIEC PE3YJIbTATHI IPEICTABIICHBI 10 TOJaM U3YUYECHUS.

10 KJTACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «Oprannyeckas XuMHs OTPaKaroT:

c(OPMUPOBAHHOCTh MPEACTABICHUN: O MECT€ M 3HAUCHUU OpPraHU4YeCKOu
XUMHH B CHCTEME ECTECTBEHHBIX HayK U €€ pOJM B OOECHEUYEeHHU YCTONYMBOIO
Pa3BUTHS YEJOBEYECTBA B PEUICHUH MPOOJIEM HKOJOTHYECKOM, HHEPreTUYECKOr U
NUIIEBOM 0€30MacCHOCTH, B Pa3BUTUM MEIULIMHBI, CO3aHUM HOBBIX MATEpHUaJIOB,
HOBBIX UCTOYHUKOB SHEPTUH, B 00E€CMEUSHUN PALIMOHAILHOTO MPUPOIOIOIb30BAHMUS,



B (GOpPMUPOBAaHMM MHUPOBO33PEHHUS U OOIIEH KyIbTyphl YEJIOBEKa, a TakKke
HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHUS! K CBOEMY 3/IOPOBBIO U IPUPOTHOM CpEE;

BJIAQJICHUE  CHCTEMOM  XMMHYECKUX  3HaHMM,  KOTOopas  BKJIIOYAET:
OCHOBOIOJIArarolue MOHATUS — XUMUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
obOoylouka aroma, S-, P-, d-aToMHBIC OpOWTaIM, OCHOBHOEC W BO30YXIEHHOE
COCTOSIHMSI ~aTOMa, TUOpUAM3alUs AaTOMHBIX OpOMTalel, HOH, MOJEKYJa,
BAJIECHTHOCTb, AJIEKTPOOTPHUIIATEIBHOCTh, CTEIEHb OKUCJIECHHS, XUMHUYECKas CBS3b,
MOJIb, MOJISIPHAsE Macca, MOJISIPHBIM OOBEM, YIJIEpOIHBIA CKEJeT, (PyHKIHOHAJIbHAS
rpynmna, paauvkal, CTpYKTypHble (opMmynbl  (pa3BEPHYTHIE, COKpAllEHHBIE,
CKEJIETHBIE), HW30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHAs (reoMeTpHhyecKas,
ONTHYECKAs ), U30MEPBI, TOMOJIOTUYECKUI P, TOMOJIOTH, YIJIEBOJIOPObI, KHCIOPOI-
U a30TCoAepXkalllie OpPraHUYECKUe COEIWHEHUS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIUHEHMSI; TEOPUH, 3aKOHBI (IEPUOIUUECKUI 3aKOH
JI. . MeHnneneeBa, Teopusi CTpPOCHUsSI opraHmyeckux BemecTB A. M. bytieposa,
3aKOH COXPaHEHMUsI MacChl BEUIECTB, 3aKOH COXPAHEHMS U IPEBPALLECHUS SHEPTUH PU
XUMUYECKUX  PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHM  SI3bIK  XHMHH,
MHUPOBO33pPEHUYECKUE 3HAHMS, JIEKAIlMEe B OCHOBE IIOHUMAaHUSA IPUYMHHOCTU U
CUCTEMHOCTH XMMHMYECKHUX SIBJICHHUI; IPEACTABICHHUS O MEXaHMU3MaX XUMHYECKHX
peakuuii, TepMOAMHAMUYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTSAX MX MPOTEKAHMS,
O B3aMMHOM BJIMSIHUM aTOMOB M TPYNIl aTOMOB B MOJIEKYJax (MHIYKTUBHBIA U
Me3oMepHbIil 3ddexTrl, opueHtantsl | u Il pona); daxronorndyeckue cBeaeHHs O
CBOMCTBaX, COCTaBe, IIOJyYE€HUUM U OE30MaCHOM HCIOJb30BAHUU BaKHEHUIINX
OpPraHUYECKUX BEIIECTB B OBITY M IPAKTUUYECKOH AEATEIBbHOCTH 4YeJIOBEKa, OOIIMX
HayYHbIX MPUHIMIAX XUMHUYECKOTO NPOM3BOJACTBA (HA MpUMEPE MNPOU3BOJICTBA
MeTaHoJIa, epepadboTku HePTH);

c(OPMUPOBAHHOCTh YMEHUM: BBISBIATh XapaKTE€pHbIE MNPU3HAKU MOHITHM,
YCTaHABJIMBATh MX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIHUE IOHATHS INPHU
ONMCAHUM COCTaBa, CTPOCHUS U CBOWCTB OPTaHMYECKUX COCANHEHUM;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JJIi COCTaBJIEHHUS MOJIEKYJSAPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (POPMYJ OpraHUYEeCKHX
BELECTB;

COCTABJISITh YPAaBHEHUS XUMHUYECKUX PEaKUUd M PACKPBIBATH MX CYUIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuumii MIOCPEJCTBOM COCTABJICHHUS
AJIEKTPOHHOTO OajlaHca »d3TUX peaklMil, peakuuid HOHHOro OOMeHa MyTEM
COCTABJICHMSI X MTOJIHBIX M COKPAIIEHHBIX MOHHBIX YPABHEHHIA;

M3rOTaBIMBATh MOJEIHN MOJIEKYJl OPraHUYECKHUX BEIIECTB ISl WILTFOCTPALUNA MX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;



c(hOpMUPOBAHHOCTh YMEHHIA: YCTAHABIMBATh MPUHAIICKHOCTh H3YYCHHBIX
OpraHMYECKHUX BEIIECTB IO HX COCTaBy U CTPOCHUIO K ONPEAeIEHHOMY
KJacCy/Tpynne COeAWHEHWH, JaBaTh MM  Ha3BaHUS IO CHUCTEMATHYECKOU
Homenkinarype (IUPAC) u mpuBOIWTH TpHUBHAJIbHBIE Ha3BaHUS [JI OTICIBHBIX
MpeCTaBUTENEe OpPraHWYeCKUX BEIIECTB (ITWJICH, AlleTUJICH, TOJYOJI, TJIHIEPUH,
ATUIICHTIIMKONb, (EeHON, (OpMambAeTH, aleTalblerul, aleToH, MypaBbHUHas
KHCIIOTa, YKCYCHasi KHCJIOTa, CTEapWHOBAas, OJICMHOBAs, MajJbMUTHHOBAs KHUCJIOTHI,
[VIMIWH, aJaHWH, MalbTo3a, (PYKTO3a, AHWIWH, IUBHUHWI, H30MIPEH, XJOPOIPEH,
CTUPOJ U JIpyTHe);

cOPMHPOBAHHOCTh yYMEHHUS OMNPENEIATh BHJ XUMHUYECKONH CBS3HM B
OPTaHWUYECKUX COCAMHEHUSX (KOBAJICHTHAs W WOHHAs CBS3b, O©- W T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHHUS MPUMEHSTh TMOJOXKEHUS TEOPUU CTPOCHUS
opranudeckux BemiecTB A. M. bytiiepoBa /st 0ObsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHHS,

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEpHU30BaTh COCTaB, CTPOCHUE, (pu3mueckue
U XUMHYECKHE CBOMCTBA THUMUYHBIX MPEICTABUTENIEH PAa3IMYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB: AJIKAHOB, IIMKJIOAIKAHOB, aJKCHOB, aJKaJUEHOB, AJIKHHOB,
apOMaTHYECKHX YTJIEBOJOPOJIOB, CIHPTOB, albJACTHUIOB, KETOHOB, KapOOHOBBIX
KHCJIOT, MPOCTBIX W CIOXHBIX 3(UPOB, XKUPOB, HUTPOCOCIUHCHWA W aMHHOB,
aMUHOKHCIIOT, OETTKOB, YTI€BOI0B (MOHO-, TU- U MOJHUCAXapUIOB), HIUTFOCTPUPOBATD
TEHETUYECKYIO CBSI3b MEXIY HUMHU YPaBHEHUSIMH COOTBETCTBYIOIIMX XHMHUYECKHUX
pEeaKIMii ¢ UCTIOIB30BAHUEM CTPYKTYPHBIX (POpMYIL;

c(OPMHPOBAHHOCT, YMEHHUS TIOATBEPXkKAATh Ha KOHKPETHBIX IpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOW CITOCOOHOCTH OPTaHUYECKUX COEAUHEHUH OT
KPaTHOCTH M TUIA KOBAJICHTHOM CBSA3U (G- M T-CBSI3U), B3AUMHOTO BIIUSHUS aTOMOB U
TPyII aTOMOB B MOJIEKyJIax;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh HMCTOYHUKU YTIIEBOJOPOTHOTO
ChIpbs (He(Th, IPUPOAHBIN Ta3, YroJib), CIIOCOOBI €ro NEPEepadOTKU U MPAKTHYECKOE
MIPUMEHEHUE TPOIYKTOB NEPEepadOTKH;

c(OpPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHMM O ECTECTBEHHO-HAYUYHBIX
METO/IaX TO3HAHUS — HAOIOJEHWUU, U3MEPEHUH, MOJCIUPOBAHUH, IKCIIEPUMEHTE
(peaTbHOM M MBICIIEHHOM) M YMEHUS TPUMEHSATH 3TH 3HAHUS,

c(hOpPMHUPOBAHHOCTh YMEHUS MPUMEHATh OCHOBHBIE OTICPAIIMH MBICTUTEIHHON
NEATeIbHOCTY — aHaJu3 W CHHTE3, CpaBHEHHE, 0000IleHHe, CUCTEMAaTHU3alluIo,
BBISIBJICHUE TPUYUHHO-CJICICTBEHHBIX CBA3EH — NJIi M3YYCHUS CBOMCTB BEIIECTB W
XAMUYECKHUX PEaKIIN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBJIATH B3aMMOCBS3b XUMHUYCCKUX 3HAHUU C
MOHATUSAMH W TPEACTABICHUSAMHU JPYTUX E€CTECTBEHHO-HAYYHBIX IPEIMETOB IS



0ojee OCO3HAHHOTO TMOHHMAHHS CYIIHOCTH MaTE€pHAIbHOTO €IWHCTBA MHpA,
WCIIOJIh30BaTh CUCTEMHBIC 3HAHHS IO OPraHUYECKOW XUMHUHU i OOBSICHEHHS U
IPOTHO3UPOBAHUS ABICHUMN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHUMN: MPOBOJAUTH PACUETHI IO XUMUUYECKUM (HOopMyIam
U ypaBHCHUSM XHUMHUYECKUX PEAKIUH C WCIOJB30BAaHUEM (DU3UYCCKUX BEIUYHH
(macca, 0o0BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJTMYECTBEHHOW CTOPOHBI: PACUEThl TO HAXOXKICHUI0O XUMHUYECKOW (HOPMYIIBI
BEILIECTBA I10 M3BECTHBIM MACCOBBIM JIOJSIM XMMHYECKHUX 3JIEMEHTOB, MPOLYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEUIECTB;

c(hOpMHUPOBAHHOCTh YMEHUM: MPOTHO3UPOBATH, aHATU3UPOBATh U OIICHUBATH C
MO3ULIANA SKOJOTMYECKON 0€30IaCHOCTH MOCIEACTBUS OBITOBOM M MPOU3BOICTBEHHON
NESTEIbHOCTH 4YEJIOBEKa, CBS3aHHOW C TepepadOTKOMl BEIIECTB, MCIOIb30BAThH
MOJIYYCHHBIC 3HAHUS JJIsl MPUHATHUS TPAMOTHBIX PEHICHUH MpoOJeM B CUTYalMsX,
CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUM: CaAMOCTOATENBHO IUIAaHUPOBaTh U MPOBOAUTH
XUMUYECKUN DKCIEPUMEHT (MOJIYyYeHHE W U3YYEHHUE CBOWCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIMU YIJIEBOJOPOJOB PA3JIUYHBIX KIACCOB H
KHCJIIOPOJICOJEPKAIIMX OPraHUYECKUX BELIECTB, PEUIEHUE HSKCIEPUMEHTAIbHBIX
3alad MO0 PAcHO3HAaBAaHUIO OPraHUYECKUX BELIECTB) C COOJIIOJCHHEM IPaBUII
O0e3zonmacHOro oOpamieHusi ¢ BellecTBaMU U JIaDOpaTOpPHBIM OO0OPYAOBAHHEM,
(GopMynHpoBaTh 1€JIb HMCCIEIOBAaHUA, TMPEACTABIATH B Pa3IUYHOM  (popme
pEe3yAbTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

coOJIfoaTh MpaBUia IKOJOTHUECKH I1€JIECO00pa3HOro TOBEJAEHUS B OBITY U
TPYJOBOM AESATENBHOCTH B LEISAX COXPAHEHHUS CBOErO 3/I0POBbS, OKPY’KaOIIEH
IIPUPOIHOM CPEelbl U JOCTUKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JIEMCTBUS HA JKHBBIE OPTraHU3MBbI
OIPEICIEHHBIX OPraHNYECKHUX BEIIECTB, TOHUMAs CMbICH TTokaszareis [1J1K;

aHAJIM3UPOBaTh 1I€J1€CO00Pa3HOCTh TNMPUMEHEHHSI OPraHMYECKUX BEIIECTB B
MIPOMBIIJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIIEHHUS PUCK-TIONB3A;

c(OPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBIATH IICJICHANPABICHHBIN TOUCK
XUMUYECKON MH(POpPMAlMd B PA3IMYHBIX MCTOYHHKAX (HAy4YHas U y4eOHO-HaydHas
JUTEpaTypa, CpelcTBa MaccoBod MH(opMauuu, WHTEpHET U Apyrue), KpUTHUECKU
aHaJIM3UPOBATh XUMHUYECKYIO0 MH(OopMaluio, nepepadarsiBaTh €€ U UCIOIb30BATh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueil.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne | HaumenoBanue
(undposbie)
n/ | pasesioB U TeM Becer | Konrpoasn | IIpakruyeck
oOpa3oBaTesibHbIE
1| MmporpaMmMsbI 0 ble padoThbI ue padboTnbl
pecypchl
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XMMHUM
[Ipeamer
OpraHN4ecKou
xumuu. Teopust bu6mmoreka [IOK
11 CTPOCHUS 4 https://m.edsoo.ru/d69df
OpPraHUYECKUX 650
coequHeHuil A. M.
byrneposa
Uroro no pazneny 4
Pa3nea 2. Yraesogopoasbl
IIpenenbusie
EBOZIOPOTH — bu6mmoreka [IOK
2.1 yr P 6 https://m.edsoo.ru/d69df
aJIKaHbl,
650
LUKJIOAJIKAHbI
Henpenensnasie
T bubnuotexa [JOK
22 | " POARE 12 1 https://m.edsoo.ru/d69d
AJIKEHbI, aJIKA/IUEHBI,
650
QIKUHBI
Apomarnyeckue bubnnorexka [HOK
2.3 YTJI€BOJIOPOAbI 6 1 https://m.edsoo.ru/d69df
(apensr) 650
2.4 [Ipuponnsie 3 bubnuorexa [IOK



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

HNCTOYHUKU
YTIIEBOIOPOIOB U UX
nepepaboTka

https://m.edsoo.ru/d69df
650

Hroro no pazneny

27

Paznen 3. Kucsiopoacoaep:xaniue oprannyeckue coeuHeHust

bu6mmoreka [IOK
3.1 Cruptel. denon 8 https://m.edsoo.ru/d69df
650
KapOonunbHbie
COCTMHCHMUSI:
aIBJCTUIbI U bubmuorexa [JOK
3.2 KETOHBI. 12 https://m.edso0o.ru/d69df
KapGonossie 650
KuCa0Thl. CI0KHBIE
s¢upsl. XKupsr
bu6mmoreka [IOK
3.3 Vriaepoasl 5 1 https://m.edsoo.ru/d69df
650
Utoro no pazneny 25

Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeIMHeHUus

AMUHEIL. bu6mmoreka [IOK
4.1 AMUHOKHUCIIOTHI. 6 https://m.edsoo.ru/d69df
benakn 650
Hroro no paszneny 6
Paspnen 5. BeicokoMoJIeKy IsIpHbIE COCUHEHUS
BricokomonekysipH bubmiorexa LOK
5.1 YIEP 6 https://m.edsoo.ru/d69df
bIC COCTMHCHUS
650
Uroro no pazneny 4
OBIIEE KOJIMYECTBO
YACOBIIO 68 2

I[TPOT'PAMME



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosauuyecTBo 4yacos DJIeKTPOHHbIE
KonTpoa IIpakTuye Aara uupposbie
Tema ypoka Bce usyde
n/ bHBIE CKHe o0pasoBaTe/bHbIe
I re padoThI padoTshI H pecypcsl
[Ipenmer u
3HAYCHHE
OpraHUYeCKOU
XM, bu6mmoreka [IOK
1 https://m.eds00.ru/3686e6
IpeJICTaBICHNE 5
0 MHOT00Opa3uu -
OpPTraHUYECKUX
COeTMHEHNN
DNEeKTPOHHOE
CTPOEHHE aToMa
yriaepoaa
(ocHOBHOE U bubnnoreka [JOK
BO30YXKIEHHOE 1 https://m.edso0o.ru/Oce6fd
COCTOSIHUS). 4c
BanenTtHbie
BO3MOKHOCTH
aToma yriepoja
Teopus
CTpOECHUS bubmuorexa [IOK
OpraHMYECKHUX 1 https://m.edso0.ru/9e595¢c
COeUHEHMH A. b8
M. bytneposa
o 1 bu6mmorexa [IOK

https://m.edsoo.ru/b0e616



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

U30MEpHUH:
CTPYKTypHas,
MPOCTPAHCTBEHH
as.

AJKaHBI:
TOMOJIOTHYECKHI
psn, odmas
opmyuna,
HOMEHKJIaTypa 1
HU30Mepus,
3JICKTPOHHOE U
MPOCTPAHCTBEHH
0€ CTpOEHHUE
MOJIEKYJT

bubmuoreka [JOK
https://m.edsoo.ru/25a146
36

dusznueckue u
XUMHYECKHE
CBOMCTBaA
aJIKaHOB

bu6mmoreka [IOK
https://m.edsoo0.ru/313771
1c

Haxoxxnenue
aJIKaHOB B
MPUpPOJE.
CnocoObl
MIOJTYYEHHUS U
MIPUMEHEHUE
aJIKaHOB

bubmuorexa [JOK
https://m.edsoo.ru/259b0a
5b

[ukmoankaHsi:
obmas popmyna,
HOMECHKJIATypa 1
U30MepHsl,
0COOCHHOCTHU
CTpOECHUS

bu6nmoreka [JOK
https://m.edso0.ru/156730
d2

XuMuyeckme
CBOMCTBA,
CITIOCOOBI
MOJIYYEeHUS U
MIPUMEHEHUE

bu6mmoreka [JOK
https://m.edso0.ru/156730
d2

10

Pemenne
pac4YETHBIX
3a/1a4 Ha
OIpeeIeHue
MOJIEKYJIAPHON

bopmybl

bu6mmorexa [IOK
https://m.edsoo.ru/bf84d8
eb



https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb

OpPTaHHYECKOTO
BEILIECTBA 110
MAacCCOBBIM
JIOJIIM aTOMOB
DJIEMEHTOB,
BXOJSAIIUX B €r0
COCTaB.
Cucremaruzanus
1 00001IeHrE
3HAHUM I10 TEME

AJKeHBI:
TOMOJIOTHYECKHI
psn, odmas
dopmyua,
HOMEHKJIATypa,
3JIEKTPOHHOE U

bu6mmoreka [IOK

11 MIPOCTPAHCTBEHH https://m.eds00.ru/273b0a
0€ CTpOEHHE le
MOJIEKYJL.
CrpykrypHas u
HC-TpaHC-
HU30Mepus
AJIKEHOB
duznyeckue u
XUMUYECKHE
— bubmuorexa [JOK
12 https://m.edsoo.ru/21069c
AJIKEHOB. cd
[IpaBuno o
MapkoBHHKOBa
Cnoco0mI
HONyUCHHA 1 bubnuoreka [IOK
13 https://m.edso0.ru/665dc0
MIPUMEHEHUE 58
AJIKEHOB
[IpakTnueckas
pabota Ne 1 mo
TeMe bu6nmoreka [JOK
14 "TTonnyuenue https://m.edsoo.ru/0941ee
3TUJICHA U as
U3y4YEHHUE €ro
CBOMCTB"
15 Pemienue bu6mmorexa [IOK

pacyETHBIX

https://m.edsoo.ru/e9ea99



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921

3a/1a4 Ha
oIpezeeHue
MOJIEKYJIIPHOM
dhopMyIBI
OpPraHUYECKOTo
BElIeCTBa

16

AnkangueHsr:
COIPSIKEHHBIE,
M30JIMPOBAHHBIE,
KYMYJIUPOBAHHBI
e. OcobenHocTn
AJIIEKTPOHHOTO
CTPOCHUS

bubmuoreka [JOK
https://m.edsoo.ru/04298¢c
0a

17

Xumudaeckue
CBOMCTBaA
COMPSIKEHHBIX
JINCHOB.
CnocoObl
MOJIYYCHUS U
MIPUMEHEHUE
aJIKaJueHOB

bubmuorexa [JOK
https://m.edsoo.ru/e56125
3d

18

AJKUHBL:
TOMOJIOTHYECKHUI
psn, oomas
dopmyua,
HOMEHKJIaTypa,
3JIEKTPOHHOE U
MPOCTPAHCTBEHH
0€ CTpOEHHUE
MOJIEKYII,
¢buznueckue
CBOMCTBaA

bu6mmoreka [IOK
https://m.edsoo.ru/68b6cc
4c

19

XUMHYECKHUE
CBOMCTBA
AJIKUHOB

bu6mmoreka [IOK
https://m.edsoo.ru/23493a
93

20

CnocoObl
MOJTyYeHUs U
IIPUMEHEHUE
AJIKUHOB

bu6mmoreka [IOK
https://m.edsoo.ru/a6f9al
ea

21

Pemenue 3agau:
pacy€Tsl 110
YPaBHEHUIO

bu6mmorexa [IOK
https://m.edsoo.ru/5db8e5
26



https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/5db8e526

XUMUYECKON
peakiuu

22

CucreMatu3anus
u 0000111eHIE
3HAHHUHU II0 TEME

23

ApeHbI:
TOMOJIOTHYECKHUI
psn, odmas
dopmyua,
HOMEHKJIaTypa.
DIIEKTPOHHOE U
MIPOCTPAHCTBEHH
0€ CTpOEHHUE
MOJIEKYJT
OeH30J1a U
TOJIyOJIa, UX
¢duznueckue
CBOMCTBaA

bu6mmoreka [IOK
https://m.edsoo.ru/a92a70
94

24

XUMHYECKHE
CBOMCTBa
apEHOB: pEaKIUH
3aMEIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/a44ala
ed

25

XUMHYECKHE
CBOMCTBaA
ApEHOB: peaKIUU
MIPUCOETUHEHUS],
OKHCJICHHUE
TOMOJIOTOB
OeH3011a

bu6mmoreka [IOK
https://m.edsoo.ru/a44ala
ed

26

CrrocoObl
[OJIyYEHHUS U
[IPUMEHEHUE
apeHOB

bu6nmoreka [JOK
https://m.edsoo.ru/6f717d
09

27

CucreMmatuzamnus
u 0000IIeHHE
3HAHUH 110
pazueny
"YraeBoaopo bl

bu6mmoreka [JOK
https://m.edsoo.ru/20e89f
22

28

KoHTtponbHas
pabora 1o Teme
"YTeBo10poIbt

bubmuorexa [JOK
https://m.edso0.ru/95c9e2
98



https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/95c9e298

29

[IpuponansIii ras.
[TonyTHbIE
HE(TSHbIE ra3bl

30

Hedtp n
CrocoObI e
nepepadoTKH.
IIpumenenue
MIPOYKTOB
nepepadoTKu
HepTH

bubmuorexa [JOK
https://m.edsoo.ru/21f9de
78

31

KameHnHbIH
yroiab U
MPOIYKTHI €T0
nepepadoTKu

bu6mmoreka [IOK
https://m.edsoo.ru/69b339
8b

32

[IpenenwvHbIE
OJHOATOMHEIC
CIIUPTHI:
TOMOJIOTHYECKHI
psn, oomas
dopmyua,
CTpOCHUE
MOJIEKYII,
U30Mepus,
HOMEHKJIaTypa,
Kiaccudukanus,
¢duznueckue
CBOMCTBaA

bu6mmoreka [IOK
https://m.edsoo.ru/df04c5
cd

33

XUMHYECKHe
CBOMCTBaA
MPEAETbHBIX
OJTHOATOMHBIX
CIIUPTOB

bu6mmoreka [JOK
https://m.edsoo.ru/26ee34
fe

34

CnocoObl
[OJIyYEHHUS U
IIPUMEHEHUE
OJHOATOMHBIX
CIIUPTOB

bu6mmoreka [JOK
https://m.edsoo.ru/484100
000000000

35

MHoroaroMHbBIe
CIIUPTHI:

STHJICHTTUKOJTH
Y TIIMIEPUH, UX

bubmuorexa [JOK
https://m.edsoo.ru/ee4d84
aa



https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/ee4d84aa

dusnveckue u

XUMHYECKHE
CBOICTBA
®eHom:
CTpOCHHE
MOJICKYJIBI, bubnnoreka [HOK
36 busnueckue https://m.edsoo.ru/2ce726
CBOJCTBA. f8
Toxkcu4HOCTH
dbenona
Xumuueckue bubmuorexa [JOK
37 CBOMCTBA https://m.edso00.ru/037ca5
denona f9
CriocoOsr
HoMydeHIs I bubmuorexa [JOK
38 https://m.edsoo.ru/c77ddf
IPUMCHCHUE 4c
dbeHona o
[IpakTnueckas
pabota Ne 2.
Pemenue bu6mmoreka [IOK
39 AKCTIIEPUMEHTAITb https://m.edsoo.ru/fdOced
HBIX 3aJa4 10 09
teme "CrnupTel U
dbeHonsr"
Anpaerunsl 1
KETOHBI:
AIEKTPOHHOE
CTpOCHHE
KapOOHMIIBHOM bubnnoreka [JOK
40 TPYHIIbL; https://m.edsoo.ru/b139be
TOMOJIOTHYECKHE aa
pAnbI, 001Iast
opmyuna,
U30MepUs U
HOMEHKJIaTypa
Anbneruas u
KCTOHBI: bubmuorexa [JOK
41 buznyeckue u https://m.edsoo.ru/c88742
XMUMUYECKUE S¢C
CBOMCTBA
42 CniocoOb1 bu6mmorexa [IOK

MOJTyYEHUS

https://m.edsoo.ru/520d1c



https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/520d1c51

aJIbACTUO0B 1

KETOHOB
OIHOOCHOBHEIE
npeiebHbIe
KapOOHOBBIC bubnnoreka [HOK
43 KHUCJIOTEI, https://m.edsoo.ru/fecObl
0COOCHHOCTH 13
CTPOCHHS MX
MOJICKYIT
XuMHUYECKHeE
CBOICTBA
S — bu6mmoreka [IOK
aq | P https://m.eds00.ru/40e6e0
OJIHOOCHOBHBIX 09
KapOOHOBBIX o
KHCJIOT
CrocoObI
MIOJIyYEHUS U bubnnorexa [HOK
45 MIPUMEHEHHE https://m.eds00.ru/7c065¢c
KapOOHOBBIX 9d
KHCJIOT
CrnoxxHbIe
3¢upsr:
FOMOJIOTHYECKUIN
a1 obumas bu6mmoreka [IOK
46 P4, https://m.edsoo.ru/adfffe6
dopmyua, q
HA30MEpUA U B
HOMCHKJIATypa U
CBOICTRBA
Kupsr:
CTpOCHHE,
(usacCKue n bubmuorexa [JOK
47 https://m.edsoo.ru/al9c5b
XUMHYECKHE 98
cBOiicTBa o
(ruaponus)
Mpblta KaK coiu
BBICIIIHX
KapOOHOBBIX
bubmuorexa [JOK
KHCIIOT, X
48 https://m.eds00.ru/3c5665
MOIOIIIEe
. 65
JIeHCTBHE.
ITonsarue o

CHUHTCTHYCCKHUX



https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/3c566565

MOIOIIUX
CpeacTBax
(CMC)

49

Pemenue
pacu€THBIX
3a/1a4: 1o
YpaBHEHUIO
XUMUYECKOU
peakuuu, Ha
onpeneeHue
MOJIEKYJIIPHOU
bopmybl
OpPraHUYECKOT0
BEIECTBA

50

I'eneTnueckas
CBS3b
YTJIEBOAOPOIOB
u
KHUCJIOPOJCOAED
JKaIIuX
OpraHNUYEeCKUX
BEIIIECTB

bubmuorexa [JOK
https://m.edsoo.ru/56790c
96

o1

CucreMarusaims
1 0000111eHIE
3HAaHUH 10 TEME

bubmuorexa [JOK
https://m.edsoo.ru/f8eaf2e
b

52

Oomas
XapaKTePUCTUKA
YTIICBOJIOB U
KJ1accuukanms
YIJIEBOJIOB
(MOHO-, H- 1
MOJIMCaXapHUIbl)

bu6mmoreka [JOK
https://m.edsoo.ru/7a9693
al

53

MoHocaxapu/ibl:
¢buznueckue
CBOMCTBA U
HaXOXXJICHUE B
pupoje
CBOMCTBa

bu6mmoreka [IOK
https://m.edsoo.ru/b4bdda
2d

54

Jucaxapunsl:
caxaposa,
MaJlbTO03a U
JIaKTO3a.

bu6mmorexa [IOK
https://m.edsoo.ru/eb0384
e7



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/eb0384e7

Haxoxnenue B
MIpUPOAE U
MIPUMEHEHHUE
JIUCAaXapUJiOB

55

ITomucaxapunpl:
CTpPOCHHUE
MaKpOMOJIEKYJI,
buzndeckue u
XUMHUYECKHE
CBOMCTBA,
pUMEHEHUE

bu6mmoreka [IOK
https://m.edso00.ru/72a045
08

56

Pemrenne
pac4eTHBIX
3a7a4 Ha
onpeneaeHue
IIOJIM BBIXOJa
MPOJIyKTa
peakuuu oT
TEOPETUYECKHU
BO3MOKHOI'O

bu6mmoreka [IOK
https://m.edsoo.ru/7fde4?
ef

57

Cucremaruzanus
1 00001IeHE
3HAHUH I10
pasneny

bubmuorexa [JOK
https://m.edsoo.ru/08d436
4c

58

KonTponbhas
pabora 1o Teme
"Kucnoposacome
prKarnue
OpraHUYEeCKHE
coeMHeHus"

bu6mmoreka [JOK
https://m.edsoo.ru/42c667
8e

59

AMMUHBL:
KJaccudukanus,
CTpOCHHE
MOJIEKYI, o01Ias
dopmyua,
U30Mepusl,
HOMEHKJIaTypa U
¢buznueckue
CBOMCTBaA

bu6mmoreka [IOK
https://m.edsoo.ru/efa7e6c
a

60

XUMHYECKHUE
CBOMCTBA
aMUHOB

bu6mmorexa [IOK
https://m.edsoo.ru/lbc5ct
80



https://m.edsoo.ru/72a04508
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/1bc5cf80

AMUHOKHUCIIOTHI:
HOMEHKJIaTypa U

HU30MepHs,
bubmuorexa [JOK
buznIecKue
61 . https://m.edsoo.ru/d1773e
CBOIICTBA. 30
OtnenpHble _
MPEICTAaBUTENIN
0-aMHUHOKHUCJIOT
XUMHAYECKHE
CBOMCTBA
aMHHOKHCIIOT,
ux
OHOJIOTHYECKOE bubmoreka LOK
62 https://m.edsoo.ru/77df70
3HaYECHUE 5a
AMUHOKHCIIOT. o
Cudres u
TUAPOIIU3
[IEIITUI0B
benkn xak
IPUPOJIHBIE bubnuorexa [IOK
63 MTOJIUMEPHI; https://m.edso00.ru/429e98
CTPYKTYpPBI 99
O€EJIKOB
bu6mmoreka [IOK
XUMHYECKHUE
64 . https://m.eds00.ru/623730
CBOIiCTBa OEJIKOB
6d
OCHOBHBIE
[IOHATUSA XUMUU
BBICOKOMOJIEKYJT
SPHBIX
COCIMHEHUH 1 bu6mmoreka [IOK
65 METOIBI UX https://m.edsoo.ru/7aa63e
CUHTE3a — bd
MOJTUMEPH3AITUS
u
IIOJIMKOHIEH ALl
us
bubmuorexa [JOK
IImacTmaccsl.
66 https://m.edsoo.ru/82242¢e
Bomaokna
of
67 [IpakTnueckas bubnuoreka [IOK

pabota Ne 3.

https://m.edsoo.ru/bde3fdf



https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/bde3fdf6

Pemenune
AKCIIEPUMEHTAIIb
HBIX 3a7a4 110
TEME
"Pacno3HaBanue
OpraHNYEeCKUX
coequueHui"

/o

68

0O00011EeHE 1
CHCTEMaTH3aLHs
HU3yYEHHOTO
Marepuasa 1mo
TeMe
"BbICOKOMOJIEKY
JIIpHBIE
coenuHeHHs"

bubmuorexa [JOK
https://m.edsoo.ru/6a22bl
e8

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68



https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/6a22b1e8




