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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacrapneHHbix B denepaqbHOM TOCyJapCTBEHHOM
obOpazoBarensHoM ctangapre COO, c¢ yuérom Konuenuuu mnpemnogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
denepany, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TOJIOkeHUH «CTpaterun pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUslT Ha YpOBHE YIIIyOJIEHHOTO H3Y4YEHHs] 3aHMMAaeT BaXKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenue mnpeamera, pealM3yeMoe B YCIOBUAX JIU(PEepeHInpOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOLIEKYIbTYPHYIO MOATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOAMMYIO IS
ajlanTanuy uxX K ObICTPO MEHSIOUIMMCS YCIOBUSM KU3HU B COLIMYME, a TAK¥Ke IS
OpOAODKEHNs OOydYeHHUsi B OpraHu3alusax Mpo(eccroHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS ABJISIETCS] OJJHOW U3 IPUOPUTETHBIX JUCLMILUINH.

B mnporpamme 1o XMMHM Ha3HAaY€HUE TMpeaMeTa «XUMHUS» [OIy4daeT
HOJPOOHYI0  HMHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIEH, CcolepKaHus,
pe3ysbTaToB O0yueHUs] M TpeOOBAHUN K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIOTCA CJEAYIOLUIME BBIMOJIHSAEMbIE MPOrpamMMoOil Mo
XUMUHU (QYHKIHH:

e UH(pOpMALIMOHHO-METOIMYECKasl, pealu3alus KOTOpol oOecredynBaer
NOJlyuYE€HUE NPEJCTaBICHUS O UeNsIX, COJAEp)KaHWHU, oOuIel crpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEeICTBAMU IIPEIMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpouIIs;

e OPraHU3ALMOHHO-TIJIAHUPYIOIIAsl, KOTOpasi MpeaycMaTpUBAET ONpeeeHHE:
IPUHIUIOB CTPYKTYPUPOBAaHHWA M  IOCJIEIOBATEIBHOCTH  HM3yYEHHUS
y4eOHOro  Marepuajia, KOJMYECTBEHHBIX M  KAYECTBEHHBIX  €T0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
pamMKax MTOTOBOHM arrectaud B (GopMe E€IUHOI0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Tporpamma asist yriayOGnE€HHOTO U3yUEHUsI XUMUU:



e YCTAaHABJIMBAECT MHBAPUAHTHOE MPEAMETHOE COJIepKaHue, 00s13aTeNIbHOE IS
U3y4YeHHSs B paMKax OTHENbHBIX Mpoduied, MpeaycMaTpuBaeT
pacnpenesneHue W CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e 12T IPUMEPHOE paclpesiesieHre y4eOHOT0 BpeMEHHU, PEKOMEHTyeMOTro JIJIst
U3YYEHUS OTIEIBHBIX TEM;

elIpe/yiaraeT MNPUMEPHYIO MOCIEAOBATEIbHOCTh HW3Y4YEHUS  y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e 1a€T METOAMYECKYIO MHTEPIPETALIMIO 1IeJIel U 3aa4 U3yUYeHUs MpeaMeTa Ha
yIrayOaEHHOM ypOBHE C YYETOM COBPEMEHHBIX NMPUOPUTETOB B CHCTEME
cpenHero oOmiero 0o0pa3oBaHUSA, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTenbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TakXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUNA  OOYyYalOLIErocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMUSAM B IMPOrpaMMe IO XHMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COAEp)KaHMs y4eOHOro MmpeameTa
«XuMusg» OCTa€rcss BO3MOXKHOCTh BBIOOpAa €ro BapUaTUBHOM COCTaBIISIOLIEH,
KOTOpasi JOJKHA OIpPENEesThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentryanbHbIMH mnoJsiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yYINIyOJIEHHOIO YpOBHEH B CHUCTEME
nuddepeHIMpoBaHHOTO O0yYEeHHUS Ha YpPOBHE CpenHero ooOiiero oOpa3oBaHUs
XUMHSIT Ha YPOBHE YINIYOJIEHHOTO W3Yy4YeHMs HaNpaBlieH Ha peau3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalloM  MOJYYEHUS  XHUMHYECKOIro
oOpa3oBaHMsI B paMKax W3Y4YEHHs CHEIHAIbHBIX ECTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro NpodeccHOHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M M3ydeHHE TMpeAMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIUIyOJIeHHE TEOpEeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBON MOCIEIYIONIEr0 MOJIYYSHUS] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay c atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3y4yeHue ImpeameTa «XuMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOyyarommxcs, Ha (popMHpOBaHUE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3alMK y4eOHOro TpyAa H
00OOIMIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaAJpPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipemMeTa «XUMHUs» Ha YPOBHE YIIIyOJIEHHOTO H3y4EHHUs
ABIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» u  «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COJACpP)KAHUA STUX KYpCOB B MPOrpaMMe IO XUMHUHU 332 OCHOBY
npuHaTel nojiokeHuss GI'OC COO o paznmuuusax 06a3oBoro u yriayOJaEHHOTO
YPOBHEW U3yUueHUs MpeaMETA.

OcHoBy coaepxaHusi KypcoB «Opranudeckas xumusi» u «OOmas u
HEOpraHWYecKas XHMHsS» COCTABIISIET COBOKYIMHOCTh NPEIMETHBIX 3HAHUM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeAeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOrO
Matepuana. Tak, Ha yrayOJn€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX HUX COEJAMHEHUN HAa OCHOBE PACIIUPEHUS U YIiyOJeHHs
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUSI PEAKUUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoaMHamMuKU. WM3ydeHue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHMYECKUX IMPEJCTABICHUSAX O CTPOCHUU aTOMa. XMMHYECKas CBS3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yuenue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBaHMEM  TpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IMPOLECCaxX U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH yaenseTrca 0co00e BHUMaHKWE BONPOcaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKIHil.

Oco0oe 3HaueHue HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHMHH
yriayO0aEHHOTO YPOBHS M3YUYEHHS JIJISl KJIACCOB ONpeeEHHOTro npodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy U XapakTep [JONOJHEHUH K oOumel cucreme
MPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl y4eOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YeHUU IMpeiMeTa B JAaHHOM Ccllydyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHAs Teopusi (MOJEKYJsIpHasi Teopusi B (U3UKE), 3aKOHBI COXpPaHEHUS



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

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
ounonornueckoro npoduist OOJNBLUINKM yAENbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae mpedocTaBiseTCsl  BO3MOXKHOCTB Il Oosiee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K NPUMEPY, TaKHUE
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJKH, YIJIE€BOJbl, HYKICHUHOBBIE
KHUCJIOTBI U Apyrue. I[Ipu 3TOM 3HaHHA O COCTaBE M CBOMCTBAX IpEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BEUIECTB CIIy)KaT OCHOBOM Il W3y4YEHHs
CYILITHOCTH TPOIeCCOB (DOTOCHHTE3A, AbIXaHUS, TUIIEBAPEHUSI.

B mnmane ¢opMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHayYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble NpenMeTb», «MartemaTuka u
uH(popmaTrKa» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu wu3yyeHun yueOHOro mnpeamera «XUMHsD Ha YINIyOJEHHOM YypOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 337jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KYJbTyphl. Pemenue
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3yu€HUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e popMUpOBaHUE TPEACTABICHUNA: O MaTEPUAIBHOM E€IUHCTBE MM,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled pojim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOsieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYEIOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpelIe;

¢ OCBOCHHME CHUCTEMBl 3HAaHMH, JEXKallUX B OCHOBE XUMHMYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIbHbIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XUMUYECKUX PEAKUUM, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00IHX
HAyYHBIX MPUHIIATIAX XHUMHUYIECKOTO TIPOU3BOJICTBA;

» popMuUpoBaHUE y O0yJaroIIIXCS OCO3HaHHOTO MOHUMaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUN ISl OOBSICHEHUS
KIIFOUEBBIX MJIEH W TPOOJEeM COBPEMEHHOW XHMHH, JIJIi OOBSCHEHUS U
MIPOTHO3WPOBAHUS SIBICHUH, UMEIOIINX ECTECTBEHHO-HAYUYHYIO MPHUPOIY;
TPaMOTHOTO perieHus Mpo0JeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTUYECKON 0€30MaCHOCTH TOCIECTBUN
OBITOBOM M MPOU3BOJACTBEHHON JEATEIHOCTH YEIOBEKa, CBI3aHHON C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U  NEepepadOTKOM
BEIIECTB;

o YIUIyOJICHHE TIPEACTABICHUN O HAyYHBIX METOJAaX MO3HAHUS, HEOOXOIUMBIX
JUISL TIPUOOpETeHUs] yMEHUW OPHEHTHUPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XHWMUYECKHX SBJICHUM, HMMEIOIIMX MECTO B MPHUPOJE, B
MPAKTUYECKOMN JEATENbHOCTA U TOBCEIHEBHOM KU3HMU.

B mmane peammzanuu MepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GYHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIIero oO0pa3oBaHUs NMPU HU3YUYCHUHU
npeaMera «XuUMHUS» Ha  YIIyOJIEHHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

e BOCTIUTaHHE YOSKIEHHOCTH B MIO3HABAEMOCTH SIBJICHUI TIPUPOJIBI, YBAKCHUS
K TIpOIleCCYy TBOpYECTBA B OOJACTH TEOPETUUYCCKUX W MPHUKIATHBIX
UCCJICIOBAHUM B XUMUH, dbopmMupoBaHue MHPOBO33pEHU,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

epa3BUTHE MOTHBAIIMM K OOYYECHHIO U TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO W  CaMOBOCHHUTAaHWIO  HAa  OCHOBE  YCBOCHHUS
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

e Pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, WHTEJUICKTYAJIbHBIX U TBOPYECKUX
criocoOHocTe oOydvaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHHMIO Kak
YCJIOBHUIO yCHENTHOM MPo(heCCUOHAIBHON U OOIIECTBEHHOM JeATeNbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

e popMUpOBaHME YMEHUN U HABBIKOB Pa3yMHOTO MPUPOIOIOJIb30BAHUS,
Pa3BUTHE IKOJIOTHYECKOUN KYJIbTYPBI, IPUOOPETEHUE OTBITA OOIIECTBECHHO-
MOJIC3HOM PKOJIOTMUECKOMN AeSATECIbHOCTH.

OO01iee 9ucio 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUS XUMHH Ha yTITyOJIeHHOM
YPOBHE CpeaHero obmiero oopasoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHUI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma Yrjepojia. XHUMHYEcCKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THuIbl THOpUIU3ALMM aTOMHBIX OpOuTane
yriepojia. Mexanu3mbl 00pa3oBaHMsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUNBl MEpEeKpbIBaHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIC TIPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HaU€HHE TE€OPUU CTPOCHUS
OpPraHUYECKUX COeAUHEHUU. MONeKyasipHble W  CTPYKTypHbIE  (HOPMYJIBIL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Buuabl wW30MeEpUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbe AHPEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHAYKTHUBHBIM
Y ME30MEPHBIN 3PPEKTHI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [loHsTue o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAIICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OpraHWYeCKHX BEIIECTB W MaTepuajaMH Ha HUX
OCHOBE, OMbBITHI MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(taBieHue, OOyIJIMBaHWE W TOPEHHUE), KOHCTPYMPOBAHHE MOJENICH MOJEKYJ
OpTraHUYECKUX BELLECTB.
JlabopaTtopHas pabota «CBOHCTBAa U30MEPOBY.

YriaeBoaopoanl.

Aunkanbl. ["'oMosiorHdYeckuil psiji aakaHoB, oOmas GopMyrina, HOMEHKIIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJN alKaHOB, SP°-
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne CBOHCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA AaJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNETUAPUPOBAHUS, IUKIN3ALNHN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienne o
MEXaHU3ME PEAKIUN PaAUKAIBHOIO 3aMEILCHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

JlabopaTopHas pabora «PaaukaibHoe OpOMHUPOBAHUE AJTKAHOB»Y.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIATypa u nzomepus. OcobeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOTIEHTAH, IMKJIOTEKCaH) HUKIOaJKaHOB. CrocOObl MOMy4YEHHUS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajJkeHoB, oOmas (hopmysia, HOMEHKJIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOECHUE MOIEKYJ alKeHOB, SpP*-
ruOpuan3aiys aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMerpuyeckas (muc-tpaHc-) wuzoMepus. Dusmyeckne CBONCTBA  AJIKEHOB.
XUMHUYECKUE CBOMCTBA: PEAKIUU IPUCOCIUHEHHs, 3aMEIICHUSA B O-IIOJI0KEHHE
IIpU JBOMHOM CBSI3H, MOJMMEpU3aunu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha JBOWHYIO CBsI3b. CrOCOOBI MOMYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Anxanguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, U30JIMPOBAHHBIE,
KymyaupogaHnusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilomumepuzanus
CONPSKEHHBIX TUeHOB. CrtocOObI MOMYyYEHUs U TPUMEHEHUE aIKaJUEHOB.

Anxunbl. 'oMonorudeckuii psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XUMUYECKHE  CBOMCTBA:  pEaKUMU  INPUCOEAUHEHHUs, JUMEpPHU3ALMA U
TpUMEpHU3alun, OKUCcIeHNs. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHLIEBYIO
TPOMHYIO CBsI3b. KauecTBEHHBIE peakIuu Ha TPOUHYIO CBsI3b. CIIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuueckue yrieBoaopoasl (apeHsl). ['omonoruyeckuii psifi apeHoB,
oOmas popMysa, HOMEHKIATYpa U U30MEpPHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKuy 3aMelIeHHs B OCH30JIbHOM KOJIbIIE U
YINIEBOJOPOJHOM paJUKalle, PEAKUUU MPUCOCIUHEHUS, OKHUCIECHUE T'OMOJIOTOB
oenzona. IlpeacraBneHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOGeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamnus cruposia. CriocoObl MOdyYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YIIIEBOIOPOIOB.



[Tpuponnsiit ra3. IlomyTtHeie HedTsAHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbI# yronas u mpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:
MEPErOHKa, KPEKUHT (TePMHYECKHM, KaTaTUTHYECKHil), PUGOPMUHT, MHUPOIIU3.
[TpoaykTsl nepepabOTKU HEPTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnyeckas CBs3b MEXAY pPa3IMYHBIMU KJIaCCAMU YTJIIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIICHHs] TaJloTéHa Ha TUAPOKCOIpyNIy, HUTPOrpynmny, IHaHOTPYIIILY,
amMuHorpynmy. JleiictBue Ha TraJOreHNpPOU3BOAHBIE BOJHOTO U CIUPTOBOTO
pacTBopa wEnoun. B3zauMopelcTBue NUraJoreHaJkaHOB ¢ MAarHUeM M ITUHKOM.
[TonsiTue 0 METAJIJIOOPraHUYECKUX COETUHEHUSIX. Hcnonp3oBanue
raJIOr€HIPOU3BOIHBIX ~ YIJIEBOJOPOAOB B OBITY, TEXHHKE M TIpPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
u3ydeHue (PU3MUECKUX CBOMCTB yIJIEBOJOPOJOB (PaCTBOPUMOCTH), KAU€CTBEHHBIX
peakuuii yrieBoJOpPOJOB Pa3IUYHBIX KJIacCOB (OOecIBeUYMBaHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCIHCTBUE alleTHIIEHA C
aMMUaYHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe OOHapyX)eHUe
yriepoja MW BOIOPOJAa B OPraHMYECKUX BEIIECTBAX, IMOJYYECHHE OSTHUJICHA U
U3y4YE€HHUE €ro CBOMCTB, O3HaKomiieHHEe ¢ KosuekuusMu «HepTts» n «Yromby, ¢
oOpa3sllaMM IUIAaCTMacC, KayuyyKOB M PpE3UHbl, MOJEIMPOBAHUE MOJEKYJI
YTJIEBOJOPO/IOB U TaJIOr€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucnopoaconepaxaiiue opraanuyeckue CoeAUHEHMS.

[TpenensHble OomHOATOMHBIE COUPTHL. CTpoeHHEe MOJIeKyl (Ha Mpumepe
METaHOJIa W J3TaHoda). ['oMonorumveckuit psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa © kinaccupukauus. Dusmyeckue cBoWcTBa  MNpeleIbHBIX
OJIHOATOMHBIX CHUPTOB. BoaopoaHble CBSI3M MEXAY MOJIEKYJIaMH CIHPTOB.
XHWMHMYECKHE CBOMCTBA: pEAaKIMM 3aMELICHUs, JEruApaTalyd, OKHUCIIEHUS,
B3aUMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMHM  KHUCJIOTaMHU.
KauecTBeHHas peakuusl Ha OJHOATOMHBIE CIIUPTHI. [[elicTBUE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJy4YEHUsS W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie aupbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBHMYECKUX U
XUMHUYECKUX CBOMCTB.

MHoroaToMHble CHUPTHI — ATWICHIJIMKOJIb M TIULEepuH. DPuznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHHS, B3aUMOJIEUCTBUE C OPraHUYEeCKUMU
U HEOPraHWYECKHMMM KHCIOTaMHM, KayeCTBEHHAs pEaKUus Ha MHOTOATOMHBIE
cnuptel. [IpencraBieHne o MexaHU3Me pPEAKIMN HYKICO(PUIHLHOTO 3aMelleHUsI.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS U MPUMEHEHHE
MHOT'O2TOMHBIX CITUPTOB.



®enos. CTpoeHHE MOJEKYJbl, B3aUMHOE BIIMSHHE TUAPOKCOTPYIIIBI U
oenzonpHOrO simpa. dusmueckue cBoicTBa (Penona. OCoOEHHOCTH XUMHUYECKUX
cBoiicTB ¢enona. KauecTBeHHble peakuumu Ha ¢eHona. TokcuuHOCTh (¢eHona.
CrniocoObl osrydenust v npuMernenue penosna. Genondopmanbaeruanas cMoma.

KapOoHuiibHbIE COETUHEHUS — alIbJIETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHON Tpynmbl. ['OMOIOTHYECKUE PSIbl AIbJCTUIOB U KETOHOB, 0OIIas
dbopmyna, m3oMepuss U HOMEHKIaTypa. (DU3NUECKWe CBONCTBA albJCTHIOB H
KETOHOB. XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuu
npucoeauHeHus. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJlbICTHUbI.
CriocoObl OJTy4eHHs ¥ IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OMHOOCHOBHBIE TIPE/IEIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOSHUS
MOJIEKYJI KApOOHOBBIX KUCIOT. 30Mepust 1 HOMEHKIIaTypa. PU3HUECKUE CBOMCTBA
OJTHOOCHOBHBIX MpPEJENbHBIX KapOOHOBBIX KHUCIOT. BoaoponHble CBS3M MEXITY
MOJIEKYJIaMH KapOOHOBBIX KHUCIOT. XUMHUYECKHE CBOMCTBA: KUCIOTHBIE CBONCTBA,
peakuusi >TepUPUKALNU, PEAKIUU C YYaCTHEM YIJIEBOAOPOAHOIO paJvKala.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KHUCHOTHL. [loHATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
OcoOeHHOCTH CBOMCTB HENpPEAENIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCUKApOOHOBBIX KUCHOT. [IpeacraBurenu BbICHIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTUHOBAs, OJEUHOBAs, JUHOJEBAS,
JuHoNeH08as KUcnoThl. CocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble >¢upsbl. ['omonornueckuir psin, obmas Gopmyna, u3omMepus U
HOMEHKJIaTypa. PuU3NUeCKMEe W XMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOHW U
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KMPOB, COAEPKAIINX OCTATKU
HEIPENENbHBIX )KUPHBIX KACIIOT. JKUpBI B IpUpoIE.

MBpBLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE ICHCTBUE.

OO61as xapakrepuctuka yriaeoaoB. Knaccudukanus yrieBogaoB (MOHO-, -
U monucaxapunibl). MoHOcaxapuabl: TJIIOKO3a, (PpyKTO3a, TajlakTo3a, pudo3a,
ne3okcupr6o3a. dusnyeckrue CBOMCTBAa U HaxoxkaAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOWCTBA IJTOKO3bI: PEAKIMU C YYaCTUEM CHUPTOBBIX U aJIbJICTUIHOU
rpynI, CIOUPTOBOE U MOJOYHOKHCIOE OpokeHue. [IpumeHeHHE TIIOKO3bI, €&
3HAUEHUE B KU3HENEATEIbHOCTH Opranusma. Jucaxapuapl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBnMBaOIME U HEBOCCTAHABIIMBAIOIINE Aucaxapuasl. [ uaponus
nucaxapuoB. Haxoxnenue B mpupoje u npuMeHenue. [lonucaxapuapl: kpaxmail,
IJIMKOTEH W Leiuntoio3a. CTpoeHue MakpOMOJIEKYJl Kpaxmania, TJIMKOreHa |
HeJUTroNIo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: THAPOJIN3, KaYeCTBEHHAs pEeaklus C HOJAOM. XHUMHUYECKHE



CBOMCTBA IEJUTIOJIO3BI: TUAPOJIU3, MOdydeHrne 3(pupoB 1emtrono3bl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN MIETK).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHMsI BEIIECTB M HUX MPEBPAIllCHUMN:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMO/JICHCTBHUE ITAHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B aNbJETH] HA PACKAJIEHHON MEIHOW IMPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CIHMPTa JUXPOMATOM Kaius (BO3MOKHO HCIOJb30BAHHE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMU Ha albAeTHlibl (C THUIPOKCUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuom Mmeau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ runpokcugom menu(ll), BzaumoneiicTBue
KpaxMalia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1ady 1o TeMaMm «CHUpThI U
denomns», «Kapbonossie kucnotbl. CrokHbIE 3QUPBD».

JlabopaTopHas pabora «M3ydeHue TemmepaTrypbl KUIEHUS OJHOATOMHBIX
CIIUPTOBY.

JlaGoparopHas pabota «I[lomydyeHue M uM3ydeHUE CBOMCTB KapOOHOBBIX KHUCIOTY.
JlaGopatopHas pabota «XHUMHYECKUE CBOMCTBA CHUPTOB,(DEHOJIOB,ATHICTHIOBY
JlaGoparopHas paboTa «XMMHUYECKUE CBOMCTBA aJIbJACTUIOBY.

JlabopaTtopHas paboTa «XMMHUYECKHUE CBONCTBA yTIIEBOJIOBY.

JlabopaTtopHas pabora «3yueHue cTeneHu TuccoIauy 0JJTHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT.

JlaGoparopHas pabota «OnpenesieHrue KOHCTAHT IUCCOLMAIIMTU OPTaHUYECKUX
KHCJIOT».

JlabopaTtopHas pabota «BiusiHue KECTKOCTH BOJIBI Ha MPOIECC OMBIICHUS.
JlabopaTtopHas pabota «Onpenenenue nokasarens PH pactBopoB aMUHOKUCTOTY.
JlaGoparopHas pabota «CBolicTBa cioxkHbIx 3¢upoB (IIporecc ruaponusa).

A3oTcoep:kaniue OpraHnyecKkue coeJuHeHms.

AMWHBI — OpraHHYecKue MPOU3BOJHBIE amMMuaka. Knaccudukaius amMuHOB:
anupaTUIeCKue ¥ apOMATHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenue moJiekys, obOuias (Gopmysia, U30MepHUsi, HOMEHKIATypa U (pU3HUECKUE
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(paTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aUMOJCHUCTBUE TEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKuiaMMOHHS.

AHWIMH — TPEICTAaBUTEb AMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwiIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MOJIeKyJie aHWiInHA. OcOOeHHOCTH
XUMHUUYECKUX CBOMCTB aHmwiIMHA. KauecTBeHHBbIE peakiiuu Ha aHWIMH. CriocoObl
MOJIyYCHUS] M TPUMEHEHHE anudaruueckux aMuHOB. [lomydyeHwe aHwiIMHA W3
HUTPOOEH307Ia.

AmuHokuciiotel. HoMenknatypa u uzomepusi. OTAenbHbIE TPEACTABUTEIH O
AMUHOKHUCJIOT:  TJIMIMH, adaHuH. @Ou3nueckue CBOWCTBA  aMUHOKHCIIOT.



XWMHYECKHE CBONCTBA AaMHHOKHCJIOT Kak aM(OTEepHBIX  OPTraHUYECKHUX
COCIMHCHUM, peaKmus TMOJUKOHICHCAIINHA, O0pa3oBaHWE TMCNTUIHON CBS3H.
buonoruueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 U THIPOJIU3 TIENITH]IOB.

benku kak npupojHbie mosuMepsl. llepBuuHas, BTOpUYHAs M TpPETHUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TUAPOJIU3, JACHATypalus,
KauyeCTBEHHBIC PEAKIIMH HA OCIKU.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIlCHUMN:
pacTBopeHHe O€NKOB B BOJIE, JECHATypalusi OEJIKOB NMpU HArpeBaHUM, IIBETHHIC
peakuuu Ha O€JIKM, peIIeHHWE OKCIEPUMEHTAJIbHBIX 3aJad [0 TeMaM
«A30TcofiepKalllue  opraHudyeckue  coeauHeHus» U «Pacmo3HaBaHue
OPTraHUYECKUX COCIUHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHMNS].

OCHOBHBIE TOHATHS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALINU, CPEIHSAS MOJIEKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHECHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHICHCAIIHSL.

[Tomumepubie Matepuanbl. [lmactmacchl  (MOJUATUIICH, TOJIUIIPOIMIICH,
MOJIUBUHWIXJIOPU, TMOJUCTUPOJ, TMOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJidTUIICHTepePTaNar). Y THin3aius 1 nepepadoTka miacTuka.

DJ1IaCTOMEPHI: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4qyKH
(OyTaareHOBBIN, XJIOPOIMPEHOBBIN, U30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypaibHbIe (XJIOMOK, MIEPCTh, MIETK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsl CHEUUAIBHOTO Ha3HAYECHUS (TedioH, KeBJap,
AIIEKTPONIPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeéMbie MOJUMEPHI).

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
O3HAKOMJIEHUE C 00Opa3llaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, pEIIEHUE JKCIEPUMEHTAJIbHbIX 3adad 1o Teme «Pacno3naBanue
MJIACTMACC U BOJIOKOH).

Pacuérnbie 3anaun.

Haxoxaenue MoJiekyJsipHOM (OpMyJibl OPraHUYECKOTO COCIUHEHUS TI0
MAacCOBBIM  JIOJISIM  3JIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJICKYJISIPHON  (pOPMYJIbI OPTaHMYECKOTO0 COEAUHEHHS 1Mo Macce (00béMy)
MPOJYKTOB CropaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMd W/WIW UCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYPHOU (POpMYJIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €Tr0 XWMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJYYEHHUSI, OMpEAETICHUE AOJM BBIXOJA MPOAYKTA PEAKIHH OT TEOPETHUYECKHU
BO3MOKHOTO.

MexnpeaMeTHble CBA3H.



Peanusannst MEeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 kmacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOMIMX €CTECTBEHHO-
HAay4YHbIX NOHSATHH, TaK M IMOHATUH, MNPUHATBIX B OTACJBHBIX IPEAMETax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

Obuue ecmecmeeHHO-HaAyUYHble NOHAMUA: SBICHUE, HAy4YHbIH (axT,
TUMOTE3a, TEOpHUs, 3aKOH, aHalu3, CHUHTe3, Kilaccuukanus, HaOII0ICHHE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJIEJIb, MOJICJIMPOBAHUE.

®dusnka: Marepus, aroM, OJJIEKTPOH, IIPOTOH, HEWTPOH, MOJEKYyIa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEUIECTBa, (PU3MUECKHE BEJIMYMHBI, €IWHULBI HU3MEPEHUs, CKOPOCTb, SHEPIrus,
Macca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA M reTepoTpOHBIA TUI NHUTAHUA, OpPOKEHUE,
doTtocuHTE3, IbIXaHUE, OEJIKW, YIVIEBOABI, >KUPBI, HYKJIEUHOBBIE KHCIIOTHI,
(epMEeHTHI.

['eorpadus: mose3Hble HCKOMAaeMble, TOILINBO.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPEJICTBA, MAaTEpUAbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA VIJUYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeAMETa «XHUMHS» Ha YPOBHE CPEIHETO
o0mmero oO0pa3oBaHMsS BBIJICICHBI CIEIYIONIME COCTABJISIONIME: OCO3HAHUE
OOyJarONMMHUCSI POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICTICHUI0; HAIMYNE MOTHUBAIUU K
OOy4eHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaloIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIIECTBE IMIpaBWJIaMd W HOPMamMu [OBEJCHUS; HAIUYUE
IIPaBOCO3HAHUS, HKOJIOTHUYECKON KYJIbTYPbL; CHOCOOHOCTh CTABUTh LIEJIM U CTPOUTH
YKA3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3ynbTaTbl OCBOEHUA IpeaAMeTa «XHUMHSA»  OTPAKAIOT
C()OPMUPOBAHHOCTh OIBITA I[O3HABATEIBHOM W TPAKTUYECKOM JEeATEIBHOCTH
oOy4Jaronuxcs B MPOLECCE peATU3aAMKU 00pa30BaTENbHON AEATENHHOCTH.

JImyHOCTHBIE pE3ynbTaThl OCBOEHUA MNpEeAMETa «XHMHS» OTPAKAIOT
C()OPMUPOBAHHOCTh OIBITA I[O3HABATEIBHOM W TPAKTUYECKON JEeATEIBHOCTH
oOyuaroluxcs B MPOIECCEe pean3allid 00pa30BaTEIbHOM AESITEIBbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HAaHMS 00YyYaIOLUMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAKECHMS K 3aKOHY U IIPABOIIOPAIKY;

IIPEACTABICHUS O COLMAIBHBIX HOPMax M MPaBUIAX MEKINYHOCTHBIX
OTHOILIEHUI B KOJUIEKTHBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PELICHUN y4E€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaThb W MPUHMMATh MOTHBBI, HaMEpEHHUs, JIOTUKY U
apryMEeHThI JPYTUX MPU aHAIU3€ PA3JIUYHbBIX BUJIOB YUEOHOU AESTENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LICHHOCTHOIO OTHOWIEHUS K HCTOPUYECKOMY M HAy4YHOMY HaCIEIUIO
OTE€UYECTBEHHON XMMUH;

yBaXEHHUsI K TMpOIlecCy TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTUUECKOTO
MPUJIOKEHUSI XWMHHM, OCO3HAHHS TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIbHBIX  IOUCKOB,
IIOCTOSTHHOT'O TPYAA YYEHBIX U MPAKTUKOB;



WHTEpeCca M MO3HABATEJbHBIX MOTHBOB B TMOJYYEHUU U TMOCIEIYIOIIEM
aHanu3e WHQPOpPMAIUU O MEePEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIIUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUSA MOCJIEICTBUI
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbl 310POBbSI:

MOHUMAaHUsI IEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 37I0POBbIO;

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYaIIUAX, YTPOKAIOIIUX 37]0POBBIO U KU3HU JIIOICH;

OCO3HAHUSI TMOCJIEICTBUN W HEMPUATHUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEHICHWU NPaKTUUECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY U3YUYEHHUIO MPodeccuil pa3IudHoro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUUN TI0 XUMHUH;

YBOKEHUS K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAWBUIYATBLHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluyd COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUS:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIIEHUS K TMPUPOJIC KaK HCTOYHHKY
CYIIIECTBOBAHMS )KM3HHU HA 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEM, BIHSHHUS
HKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM Cpe/Ibl;



OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4usl Pa3BUTOr0O 3KOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUSl CHeUU(PUKA XHMHUHM KaK HayKd, OCO3HaHUS €€ poJid B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeCTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IUMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poJId B
CO3JaHUM HOBOM 0a3bl MaTepUaJbHON KYJbTYpbl, B PELIEHUU TIJIOOAIBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENTHOTO TPY/Ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO UYJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JiesiaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C 1EJIbI0 TOJTYYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
perieHus NpooJieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EeATETbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWWA 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasNudHbIX chepax nmpodeccruoHaaIbHOM
JEATEIIbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHSI TPOTPAaMMBbl IO XMMHH Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCleA0BaHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCAJIbHbIE y4e€OHbIE NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecrneunBaroIIme dbopmupoBanue (GYyHKIIMOHATHHON
I'PAaMOTHOCTH M COLIMAIBHON KOMIETEHIIUN 00Yy4atOIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJSTHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOrMYecKHUe JeiiCTBHS:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOseMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTAThl ACATECILHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITHUN M yCTAHABJIMBATH HUX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSITUS JII OOBSICHEHUS OTIAEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIINIM;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUS MCIOJIb3yEeMble B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKON



peaKkuuy — MpPU PEUICHUU YYEOHBIX IMO3HABATENBHBIX M IPAKTUYECKUX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBAaHUS, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYJIMpPOBaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUJITAHUPOBAHUS M IPOBEACHMS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOIaTh 32 XOIOM
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ylibTaT, (pOpMyIUpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKUX 33Jay, NPUMEHEHUIO pPa3JIudHbIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHWs, CIPaBOYHBbIE IOCOOus,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUYUBOCTb;

(bopMyIUpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3amay
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (OpMy  NpEICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMeTHbIe ((usuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEBUATYPbI, HOMEHKJIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'JIATHOCTH.

KoMMmyHMKAaTHBHBIE YHHBEPCAJIbHbIC YUeOHbIe 1eCTBHA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WIH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIMPOBATH CBOM MPEII0KEHUS
OTHOCUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNATh C TMpE3CHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WIIM COBMECTHO CO CBEPCTHUKAMU IIPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEUIECTB, peajnu3alui yueOHOro npoekTa, u GopMyInpoBaTh BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAaHUS MO3UIUN B
XoJ1e 00CykIeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEJIbHYIO
NEATENIBHOCTh, ONpeAeiasd €€ ILeM W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN CcrMOCO0 HMX peleHus ¢ Y4YETOM IMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJIATh CAMOKOHTPOJIb JCSATEIHPHOCTH Ha OCHOBE CaMOaHaIW3a H
CaMOOIICHKH.

MHNPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MMPOTPAMMbI 10 XUMHUH Ha YIiIyOJIEHHOM
YPOBHE Ha YpPOBHE CpeaHEro oOImero oOpa3oBaHHUs BKIOYAIOT CIEIU(DHUCCKUC
JUTsL y4eOHOTO peaMeTa « XUMUSD» HaydHbIe 3HAHUS, YMEHHS M CTIOCOOBI JeHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIIMN M MPEOOPA30BAHUIO 3HAHUH, BUBI JESITCILHOCTH
10 TTOJTYYCHHUIO HOBOT'O 3HAHUS M IPUMEHCHHIO 3HAHMM B Pa3IMYHBIX YUCOHBIX
CUTyaIlUsX, a TAaK)Ke B PEabHbIX )KU3HCHHBIX CUTYaIlUsIX, CBI3aHHBIX ¢ XUMuel. B
mporpaMme IO XHMHHM TIPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3YUYCHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHUs»
OTpaXXaroT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYECHUU YCTOWIMUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MMacCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrnieueHUn PalOHAIILHOIO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPHI
YeJIoBeKa, a TakKe DOKOJOTWYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPEJE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHH JIEMEHT, aTOM, PO U SJIEKTPOHHAA
obojoyka aroma, S-, P-, d-aToOMHbIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaneil, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BhEM, YTIICPOIHBIA CKEIET, GyHKIIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TNPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIOPOJIHI,
KHCJIOPOJA- W a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHUs, MOHOMED, IMOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHM, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHaeneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTiepoBa, 3aK0OH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHWUSI, JIXKAIIHE B OCHOBE
MOHWMAHUSI TPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJUHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIII aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTsl | u Il pona);
(aKTOJOTMYECKHE CBEJCHHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHYECKOTO
MPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TIepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISTH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
yCTaHaBJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHSATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMIA;

c(hOpMHUPOBAHHOCTh YMEHHIA:

MCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BEILIECTB;

COCTaBJISAITh YPAaBHEHUS] XMMUYECKHX PEAKIMl U PacCKpbIBaTh UX CYLIHOCTB:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMil  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;



W3TOTABIMBATH MOJEIN MOJIEKYJI OPTAaHUYECKUX BEIIECTB JJIS WILUTFOCTPAIHH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,

c(hOpMHPOBAHHOCTh YMEHHUMN: YCTaHABIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBYy M CTPOCHHUIO K OIpEeACIIEHHOMY
KJacCy/Tpynne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAHUS IS OTIEIHHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, MIUIEPUH,
ATWICHIJIMKOMb, (GeHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, TATbMUTHHOBASI KUCIIOTHI,
[NIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHUS ONPENETATh BHJ XWMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

cOPMHPOBAHHOCTh yMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. byTiepoBa st 00bACHEHUSI 3aBUCUMOCTU CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUeckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IHMYHBIX
KJIACCOB OPraHWYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAIKAHOB, aJKEHOB, AJIKAJUEHOB,
QJIKUHOB, apPOMATHYECKUX YTJIEBOJOPOJIOB, CIHUPTOB, AQJIbJICTU]IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yTJeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIINX XHMHYECKHUX PEaKIUid C MCIOJb30BaHUEM CTPYKTYPHBIX
(opmy;

c(OpPMHPOBAHHOCTh yMEHHUS TOATBEP)KJIATh HA KOHKPETHBIX MpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITA KOBAJICHTHOU CBSI3U (G- M T-CBSI3H1), B3AUMHOTO BIIUSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaXx;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, yrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IMepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYUYHBIX
METO/aX TO3HAHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MPUMEHSTh OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE NMPUYMHHO-CJIEJACTBEHHBIX CBA3EH — IS U3y4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepHaJbHOIO €IUMHCTBA MU,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SABJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(hOpMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMysiaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMKN C MCIOIb30BaHUEM (PU3HUECKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XMUMHUYECKOU
bopMyJIBI BEIIECTBA MO W3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJyKTaM CrOpaHusl, TNIOTHOCTH ra3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEILIECTB, UCMOJB30BaTh MOJYYEHHBIE 3HAHUS JUISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJIYyUYeHHE W M3y4YEHHE CBOMCTB OPTaHHMYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHCJIOPOACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOACHUEM TPABHII
O6e3omacHoro oOpameHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1I€JIb HUCCIAEIOBAaHUS, MPEJACTABIAThH B pazndyHod dopme
pe3yJbTaThl SKCIEPUMEHTA, aHAJTM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJII0/IaTh MPaBHJIa IKOJOTHUYECKH 11eJIeCO00pPa3HOTO MOBEACHUS B OBITY U
TPYJAOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarolen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOTO JIEMUCTBUS HaA JKUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 WH(pOopMaIuio, epepadbarbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢poBbie)
Konrpoubnble IIpakTHyeckue
n/n NMpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOH XUMHUH
[Ipenmet opranuueckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHMYCCKUX COeTMHEHUN A. M. 8 1
bytneposa.
Hroro mo pazneny 8
Pasnen 2. Yraesonopoabt
21 [IpenensHBIE YTIIEBOIOPOIBI — ATTKAHBI, 5
' LIAKJIOAJKAHbI
HenpenenbHbie yraeBOIOPOIbI: ATKEHBI,
2.2 P YIICBOROPOA 14 1 1
QJIKQ/TUCHBI, aJTKUHBI
2.3 Apomatnyeckue yrieBo0po/bl (apeHbl) 8
24 [TpupoHBIE HCTOYHHUKH YTIIEBOJAOPOIOB H UX 4
' nepepadboTKa
2.5 l"asnioreHnpor3BOAHBIE YTIIEBOAOPOI0OB 4 1
Hroro mo pazueny 35
Paznen 3. Kuciopoacoaep:kamue oprannyeckue coeinHeHust
3.1 Crnuptsl. Genon 11 1 1
KapOoHumnbpHBIE COSTUHEHUS: allbICTUIBI U
3.2 P 21 1 1

keToHbl. KapOoHoBbIe KucaoThl. ClI0KHBIC




s¢upsl. XKupsr

3.3 VriaeBonsl 9

Hroro no pazneny 41

Pa3znea 4. A3oTcoaepxanue opraHnyecKkue coe{uHeHust

4.1 ‘ AMUHBL. AMUHOKHUCIIOTHL. benku 12

Htoro no pazneny 12

Pa3pnen 5. BeicOKOMOJIEKYISIPHBIE COCAUHEHUS

51 ‘ BricokoMonekynsipHble COSIMHEHHS 6

Hroro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




ITOYPOYHOE IIVTAHUPOBAHUME

Ne
n/n

KoanuecTBo yacoB
Tema ypoka KonTposabHubie

Bcero
padoThI

Pa3znea 1. Teoperuueckue
OCHOBBI OPraHNYecKOM
XHMMHH.

Tema «IIpeamer
OpPraHu4ecKo XUMHUM.
Teopust crpoenus
OPraHuYecKUX COeAHMHEHUH
A. M. BytiepoBa»(8 4.)

1.IIpenmer u 3HaYeHME
OPraHUYEeCKOW XUMHH,
MpeJICTaBICHUE O
MHOT000pa3nu OPraHuYeCKUX
COCTUHEHUN.

IIpakTuyeckue
padoThI

Jlara
U3ydeHust

04.09.2023

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PecypChl

bu6mmoreka [JOK
https://lesson.edu.ru/lesson/a9f3d191-
5ele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10

2.D5IeKTPOHHOE CTPOECHUE

aToma yriepozaa (OCHOBHOE U
BO30YKIEHHOE COCTOSTHUS). 1
BanenTHble BO3MOKHOCTH

aToMa yriepoja.

05.09.2023

3. XuMHueckas CBA3b B
OPTaHUYECKUX COCTUHCHHSIX.

06.09.2023



https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10

Mexanu3mbl 00pa30BaHUs
KOBaJICHTHOM CBSI3U, CLIOCOOBI
paspbiBa CBA3EH.

4.Teopus cTpoeHus
OPraHUYECKUX COCIMHEHUI
A. M. bytieposa

11.09.2023

5.Bujsl uzomepuu:
CTPYKTYypHas,
MIPOCTPAHCTBEHHAS.
DneKTpoHHbIE 3P PEKTH B
MOJIEKYJIaX OPTraHUYECKUX
COCIUHEHUN.

12.09.2023

6.IIpencrasnenue o
KJIacCU(UKALUU U
cucTeMaTHyecKast
HomeHknarypa (IUPAC)
OpPraHUYECKUX BEIECTB.

13.09.2023

https://lesson.edu.ru/lesson/726ee099-
£1a9-410f-b8be-
b4ch589aead1?backUrl=%2F04%2F10

7. Knaccudukanus peaxiuii B
OPraHUYEeCKON XUMHH.

18.09.2023

https://lesson.edu.ru/lesson/c19e6ffc-
7d70-46cc-a9¢ee-
ebfac27dead9?backUrl=%2F04%2F10

8.Konmponvnasn paboma 1
«IIpeomem opzanuueckoit
xumuu. Teopusa cmpoenusn
Op2aHUYeCcKUX COeOUHEeHU
A. M. Bymneposa».

19.09.2023

Paspnen 2. Yraesoaopoanst
Tema «llpeodenvhule
271€6000p00bl — AIKAHBI,
UUKTO0ANKAHBIY (5 u.)

20.09.2023

https://lesson.edu.ru/lesson/4da31505-
652d-4916-9e7c-
56e88b39bb24?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c19e6ffc-7d70-46cc-a9ee-ebfac27dea49?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c19e6ffc-7d70-46cc-a9ee-ebfac27dea49?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c19e6ffc-7d70-46cc-a9ee-ebfac27dea49?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24?backUrl=%2F04%2F10

10

1.ANIKaHBI: TOMOJIOTHYECKUM
psn, obmias hopmyIa,
HOMEHKJIATypa U U30MEpH,
3JICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKY!I.

2.duszndyeckre ¥ XUMHUUECKHE
CBOMCTBA aJIKaHOB.

25.09.2023

11

3.HaxoxeHue ajIkaHOB B
npupoje. CriocoObl
MOJTYYCHHUS U IPUMCHEHUE
aJIKaHOB.

26.09.2023

12

4 IlukmoalKaHbl: 00IIas
dbopmyia, HOMEHKIATypa U
M30MepHs, 0OCOOCHHOCTH
CTPOEHHS M XUMHUYECKHUX
CBOICTB, CITIOCOOBI OMyUEHUS
U TIPUMEHEHHUE.

27.09.2023

13

14

5.Pemenne pacu€THbIX 3a/1a4
Ha OIpeieIeHHe
MOJIEKYJISIPHOM (hOpMyJIBI
OpPraHUYeCcKOTo BEIecTBa MO
MacCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJISIINX B €r0
COCTaB.

Henpeoenvnuie

271€6000p00bL: AJIKEHbL,
ankaouenwl, ankunvi(14 u).

02.10.2023

03.10.2023

https://lesson.edu.ru/lesson/4038171e-
4158-4hd1-ae98-
18dc1cfh93997backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10

15

16

1.AJIKEHBI: TOMOJIOTUYECKHI
psn, obmias dhopmyIa,
HOMEHKJIaTypa, 3JIEKTPOHHOE
U TIPOCTPAHCTBEHHOE
CTpOCHHE MOJIEKYJI.
CrpyKTypHas 4 LuC-TpaHC-
U30MEpHS AJIKEHOB.
2.®Du3nyuecKkue U XUMUYECKUe
cBoiicTBa ankeHoB. [IpaBuio
MapkoBHHKOBA.

3.CnocoObl nony4eHus u
IPUMEHEHHE aJTIKEHOB.

04.10.2023

09.10.2023

https://lesson.edu.ru/lesson/05ab5925-
ba8e-499e-840b-
70b5e8db71ae?backUrl=%2F04%2F10

17

18

19

20

21

4.IIpaktuueckas padora Ne 1
no teMe "[lonydyenue sTuieHa
Y U3y4EHHUE ero CBOMCTB".

5.Pemenne pacu€THbIX 3a1a4
Ha onpeeieHue
MOJIEKYJIIPHOH (hOPMYJIBI
OpPTraHUYECKOTO BEIIECTBA.
6.ANKagueHbl: CONPSKEHHBIE,
M30JIMPOBAHHbIE,
KyMYJIUPOBaHHBIC.
Oco0eHHOCTH ANEKTPOHHOTO
CTPOCHHSI.

7. XMMHUYECKHE CBOUCTBA
CONPSKEHHBIX TUECHOB.

8.CrocoOsI MoyueHus u
MPUMEHEHUE aJIKaIUCHOB

10.10.2023

11.10.2023

16.10.2023

17.10.2023

18.10.2023

https://lesson.edu.ru/lesson/53cd2379-
2a45-43b1-9f67-
7ebcdaf03ce0?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/6df23393-
6f08-4b9f-ae01-
2983b95b854a?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10

22

23

9.AJIKUHBI: TOMOJIOTUYECKUN
psn, obmias dhopmyIa,
HOMEHKJIATypa, 3JICKTPOHHOE
U MIPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJI,
¢u3nueckue cBOMCTBA.

10.XuMuuyeckue cBOMCTBA
AIIKUHOB.

23.10.2023

24.10.2023

https://lesson.edu.ru/lesson/05¢9a929-
6741-4d7c-84b5-
0092924683567?backUrl=%2F04%2F10

24

25

26

11.KauecTBeHHBIEC pEaKIIUU
Ha TPOMHYIO CBS3b.
12.CniocoOsl osryyeHus u
MIPUMEHEHHE AJIKHHOB.
13.Pemenue 3aga4: pacuéTsl

110 YPaBHCHUIO XUMHUYECKOH
pPCaKknuu.

25.10.2023

06.11.2023

07.11.2023

27

14. Konmponvuasn paboma 2
«IlIpedenvuvie u
HenpeodenbHble
2/1€6000p00bL: A/IKEHbL,
AIKAOUEHDL, AIKUHBLY.

08.11.2023

28

Tema «Apomamuueckue
y271€6000po0ul (apenvi»)(8 u.)
1.ApeHbl: TOMOJIOTUYECKUA
psin, obmas gpopmyna,
HOMEHKJIaTypa. DIEKTPOHHOE
Y IPOCTPAHCTBEHHOE
CTpPOCHHE MOJIEKY OeH30J1a U
TOJTyOJ1a, UX (PU3HIECKUE
CBOMCTBA.

13.11.2023



https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10

29

2. XUMHUYECKUE CBOUCTBA
apPCHOB: PEAKIINU 3aMEIICHHMS.

14.11.2023

30

3. XuMHYECKHE CBOMCTBA
apEHOB: PEAKITUHI
MPUCOSANHCHHUS, OKUCIICHUE
rOMOJIOTOB OEH30JI1a.

15.11.2023

31

32

33

4.0c00eHHOCTH XUMHUYECKUX
CBOICTB CTHpOJIA.

5.Pemienre pacu€THBIX 3a1a4
Ha OIpeJIeIICHUE
MOJIEKYJISIPHOH (OpMYIIBI
OPraHMYEeCKOro BEIIECTBA.
6.Cr1oco0b! 1osty4eHus u
MIPUMEHEHNE apEHOB.

20.11.2023

21.11.2023

22.11.2023

34

7.I'eHeTndecKas CBA3b MEXILY
pa3IMYHBIMU KJIaCCaMU
YTJIEBOJIOPOIOB.

27.11.2023

35

36

37

8.Pacu€rel 1o ypaBHEHUAM
XUMHYECKUX PEAKIUM.

Tema «Ilpupoonvie
UCMOYHUKU Y271€6000P0008 U
ux nepepadomkan(4 u.)
1.IIpuponnsiii ra3. [lomyTHele
He(TSAHBIE ra3bl.

2.KameHHbIN yroaps u
IPOAYKTHI €0 nepepaboTKH.

28.11.2023

29.11.2023

04.12.2023

38

3.HedTb 1 ciocoOsr1 e
nepepadoTku. [Ipumenenue

05.12.2023




IPOJYKTOB MEpepadOTKU
He(TH.

39

40

4.I'eHneTnuecKkas CBsI3b MEXY
pa3IMYHBIMU KJIacCaMU
YIJIEBOJIOPOIOB.

Tema «l'anozennpouszeoonvie
271€6000p0006» (4 u)
1.I"'anorenonpon3BoaHbIE
YTJIEBOJIOPOOB: DJIEKTPOHHOE
CTPOCHHUE; pEaAKIINI
3aMEIICHHS TaJIoTeHa.

06.12.2023

11.12.2023

41

2. JleficTBHE 1IeI04cH Ha
raJOreHIPOU3BOIHBIC.
Bzaumoneiicteue
IUTaJoreHajJKaHoB ¢ MarHueM
U IIUHKOM.

12.12.2023

42

43

44

3.CucremaTtuzanus u
000011IeHre 3HAHU I10
pazneny "YrieBomopossr".
4.Konmponwvnas paboma 3
no meme "'Yzneeooopoon"

Paznen 3.
Kucaopoacoaep:xkamme
OpraHuYecKue coeJIMHeHHU.
Tema «Cnuptbl. PeHon»
(11 4.)

1.ITpenenbHbIE OTHOATOMHBIE
CHUPTHI: TOMOJIOTUYECKUI
pan, obmas hopmyna,

13.12.2023

18.12.2023

19.12.2023




CTPOEHHUE MOJICKYII,
U30MepHUsl, HOMEHKIIaTypa,
kinaccudukanus, puznyeckue
CBOMCTBA.

45

2. XUMHUYECKUE CBOUCTBA
MpeeSIbHBIX OJTHOATOMHBIX
CIIUPTOB.

25.12.2023

https://lesson.edu.ru/lesson/5439¢c18b-
7440-4b6f-bf84-
c04fa471694f?backUrl=%2F04%2F10

46

47

48

49

50

3.CnocoObl nony4eHus u
NPUMEHEHHE OJTHOATOMHBIX
CIHPTOB.

4.ITpocteie 3pupsr:
HOMEHKJIaTypa U U30MEepus,
0COOEHHOCTH (PH3UUECKUX U
XUMHUYECKHX CBOMCTB.

5.MHOroaToMHbIE€ CIIUPTHI:
STUJIEHTJIMKOJb U TJIMLEPHH,
ux (puznyecKue u
XUMHYECKHE CBOMCTBA.

6.Crioco0bI Mosty4eHus u
NPUMEHEHHE MHOTOATOMHBIX
CITHPTOB.

7.DenHo: cTpoeHne
MOJIEKYJIbI, PU3NIECKUE
cBoMcTBa. TOKCUYHOCTH
denomna.

26.12.2023

27.12.2023

08.01.2024

09.01.2024

10.01.2024

https://lesson.edu.ru/lesson/461aa9c8-
c0ef-4827-a8e5-
d12a0bedc826?backUrl=%2F04%2F10

51

8. XuMuuecknue CBOMCTBA
denomna.

15.01.2024

https://lesson.edu.ru/lesson/649883b8-
7c5f-4f16-896e-
10a2278b08f1?backUrl=%2F04%2F10

52

9.Crioco0b! mosy4eHus u



https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10

npuMeHeHue GpeHona.

16.01.2024

53

54

55

10.ITpakTrueckas padota No
2. Pemienue
AKCIIEPUMEHTAJIbHBIX 3aa4

no teme "CrupTsl ¥ GpeHossr".

11.Konmponwvnwtii mecm
«Cnupmut. Denony.

Tema «KapooHuibHbIe
COeUHEHH: aTbJIerubl U
KeToHbl. KapOoHOBbBIE

KN CJI0ThL. CJI0KHbIE
3¢pupsbl Kupb(214.).
1.Anberuapl U KETOHBI:
AIIEKTPOHHOE CTPOCHHE
KapOOHUJIBLHON TPYMIIbL;
TOMOJIOTUYECKHE PSIBI,
oOmras popmyna, U3oMepust 1
HOMEHKJIaTypa.

17.01.2024

22.01.2024

23.01.2024

56

2.Anbierupl U KETOHBI:
(du3HYecKue CBONCTBA;
peaKIu MPUCOSTUHEHUS.

24.01.2024

57

58

59

3.Peakniny OKUCIIEHUS U
Ka4eCTBEHHbBIC PEAKIINU
QITbJICTH/IOB M KETOHOB.
4.Crioco0bl OTy4YeHUs
QITbICTH/IOB M KETOHOB.

5.0O1HOOCHOBHEIE
npeenbHble KapOOHOBBIE
KHUCJIOTBI, 0COOCHHOCTHU

29.01.2024

30.01.2024

31.01.2024

https://lesson.edu.ru/lesson/8664b319-
0ba3-4945-b076-
ch7ae5858b907?backUrl=%2F04%2F10

https://lesson.edu.ru/lesson/b4feaa04-
3438-4bh57-a3ec-
ba0f9fe63c0d?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10

CTPOCHUA UX MOJICKYIJI.

60

61

62

6.130Mepust 1 HOMEHKIIaTypa
KapOOHOBBIX KUCIIOT, HX
¢u3nueckue cBOMCTBA.

7. XUMHAYECKHAE CBOMCTBA
MPEACIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHCJIOT.

8.0c00CHHOCTH CBOWCTB
MYpPaBbUHOMN KUCIOTHI.
MHoroo6pa3ue kapOOHOBBIX
KHCJIOT.

05.02.2024

06.02.2024

07.02.2024

63

64

9.0co0eHHOCTH CBOWCTB:
HeTIpeeIbHBIX U
apoOMaTH4YeCKUX KapOOHOBBIX,
JTMKapOOHOBBIX,
T'HJIPOKCUKAapOOHOBBIX
kucnot. [IpencraBurenu

BBICHINX Kap6OHOBI)IX KHCJIOT.

10.ITonATHE O TPOU3BOIHBIX
KapOOHOBBIX KUCIIOT.

12.02.2024

13.02.2024

65

11.Crioco6sI nostydeHus u
MpUMEHEHHE KapOOHOBBIX
KHCJIOT.

14.02.2024

66

12.CnoxHbIe 3(UpHI:
TOMOJIOTUYECKHH psJl, oO1ias
dbopmyna, u3omMepus u
HOMEHKJIaTypa.

19.02.2024

67

13.®usnyeckue u




XUMHUYECKHUE CBOUCTBA
3(hupoBs.

20.02.2024

68

14Pemenne pacuéTHbIX
3a/1a4: 110 ypPaBHEHUIO
XUMUYECKON PEaKLUH, Ha
OIIpEIETICHUE MOJIEKYJIIPHON
(bopMyIIbI OPraHMYECKOro
BELIECTBA.

21.02.2024

69

15.IIpaktueckas padora Ne 3.
Pemenue
AKCIIEPUMEHTAJIbHBIX 3a7a4
o Teme "KapOoHoBbIe
KkucnoThl. CrioxxHbIe 3QUpsI".

26.02.2024

70

16.Kupsr: crpoenue,
(1)I/I3I/I‘~I€CKI/I€ U XUMHUYCCKUEC
CBOMCTBA (THAPOIIN3).

27.02.2024

71

72

73

17.0co0E6HHOCTHA CBOUCTB

JKUPOB, COJEPKAIINX OCTATKH

HETIPEIEITbHBIX KUPHBIX
KUCH0T. JKUpsl B IPUPO/IE.

18.Mb1a Kak COJIM BBICIITAX
KapOOHOBBIX KHUCIIOT, UX
Morontee nercrtaue. Iloustue
O CHHTETHYECKHX MOIOIIHX
cpenctBax (CMC).
19.I'eneTnyeckas cCBsI3b
YTJIEBOJIOPOOB H
KHCIJIOPOJICOACPIKAIIIX
OpPTraHUYECKHUX BEIIECTB.

28.02.2024

04.03.2024

05.03.2024




74

20.Pacuérhl 10 ypaBHEHUSAM
XMMHUYECKUX PEaKIHi.

06.03.2024

75

21.Konmponsuan paboma
Tema «Kapoonunvuwie
COCOUHEHUA: anb0ezuobl u
kemonvl. Kapoonoewie
kuciaomot. Cnosucrole 3¢pupol.
Kupot.

11.03.2024

76

Tema «¥YriaeBoabn» (94.)
1.00mas xapakTepucTHKa
YTIIEBOAOB M KiIacCH(pHUKALUs
yIJ1€BOAOB (MOHO-, TU- U
HOJICaxapu/ibl).

12.03.2024

https://lesson.edu.ru/lesson/709ce43a-
deb6-4281-963b-
01d2e212d4d0?backUrl=%2F04%2F10

77

2.MoHocaxapupl:
(du3HYecKre CBONCTBA U
HaXOXXICHUE B IPUPOJIE.

13.03.2024

78

79

80

3.IIpuMeHeHue IIoKo3bl, €€
3HAUYCHUC B
KU3HEACATCIIBHOCTHU
OpraHu3Ma.

4.Jlncaxapuapl: caxaposa,
MaJIbTO3a U JIAKTO34.
Haxoxnenue B npupone u
IIPUMEHEHNE JUCaXapUI0B.

S.IMonucaxapunasl: CTpOEHHUE
MaKpOMOJIEKYJ, PU3NIECKUE
1 XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE.

18.03.2024

19.03.2024

20.03.2024

https://lesson.edu.ru/lesson/690fbb76-
f94a-4177-bbbe-
3d3ae748f7167backUrl=%2F04%2F10

81

6.IlousTre 00



https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10

HCKYCCTBCHHBIX BOJIOKHAX.

03.04.2024

82

83

84

85

7Penienne pacyeTHBIX 3a7a4
Ha OMpeJeICHUE 107U
BBIXO/Ia TPOJIYKTa PEAKIUH OT
TEOPETHUUYECKH BO3MOXKHOTO.

8.CucreMmaTuszanus u
000011IeHrE 3HAHU 110
paszeny.

O06o0061IEHNE U
CHCTEMAaTH3alMs 3HaHUH I10
TeME «YTIIEBOOBI.

Tect «YrieBoab».

Pa3znen 4. A3oTcoaepxamue
OpraHuyecKue coeNHEeHusl.
Tema «KAMHMHBI.
AMHUHOKHCJIOTHI. beakn
«(12 4.).

1.AMuHBI: K1accuduKarms,
CTPOCHHE MOJIEKYJ, 00IIIast
dbopmyna, uzomepus,
HOMEHKJIaTypa U (Pu3nyeckue
CBOICTBA.

08.04.2024

09.04.2024

10.04.2024

15.04.2024

86

87

2. XMMHYECKHE CBOMCTBA
annpaTHIECKUX aMHUHOB.

3.AHUIVH: CTpOEHUE
aHMIIMHA, OCOOCHHOCTH
XUMHYECKHX CBOWUCTB
aHHWJIMHA.

16.04.2024

17.04.2024

88

4.Crioco0bl OTY4YEHUS U




npUMEHEeHHE anupaTHIECKIX
aMHHOB.

22.04.2024

89

5.AMUHOKHUCIIOTHI:
HOMEHKJIATypa U U30Mepus,
¢u3nueckue cBOMCTBA.
OTtaenpHBIC IPEICTABUTENH
0-aMHUHOKHCJIOT.

23.04.2024

https://lesson.edu.ru/lesson/c2f2f3d7-
43d1-4873-ace0-
78eca6009628?backUrl=%2F04%2F10

90

6. X1MMHYECKHE CBOMCTBA
aMUHOKHCIIOT, UX
OHOJIOrMYeCcKOe 3HAUYCHUE
amuHokucioT. CUHTE3 U
TUAPOJIN3 TICTITH/IOB.

24.04.2024

91

92

93

94

7.benku KaKk IpUpOIHbIE
MOJIUMEPBI; CTPYKTYPbI
OEIKOB.

8. XuMmnueckue cBOMCTBA
OEJIKOB.

9.A3o0Tcoaepxaiiue
TeTePOIMKINYECKIE
coenuHeHus. HykinenHoBbie
KHUCIIOTHI: COCTaB, CTPOCHUE U
Ouosioruueckas poib.

10.IIpakTrueckas padota Ne 4.
Penienune sxcriepuMeHTaTbHBIX
3a/1a4 110 TeMe
"A3oTcoaepkaliue
OpPraHUYEeCKHE COCTUHEHUS".

29.04.2024

30.04.2024

06.05.2024

07.05.2024

95

11.IIpakTrueckas padota Ne 5.
Pewienne skciepuMEHTAIBHBIX

08.05.2024



https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10

3a7a4 no reMe "PacrosHaBanue
OPraHMYEeCKUX COCTMHEHUI" .

96

97

98

12.Konmponwvnas paboma no
meme ""A3omcoodeprcaujue
opzanuueckue coeounenus'’.

Pa3zpen 5
«BbICOKOMOJIEKYISIPHBbIE
COEeIMHEHUSD» .

Tema
«BbICOKOMOJIEKY/ISIPHBIE
coeqHeHU»( 6 ).
1.OcHOBHBIE TOHATHSA XUMHUH
BBICOKOMOJIEKYJISIPHBIX
COCIMHECHUI U METOIbI UX
CUHTE3a —II0JINMEpHU3aIus U
MOJIMKOHICHCAIIH.

2.ITnactmaccel. Y THin3anus
u iepepaboTKa TUIacTUKA.

13.05.2024

14.05.2024

15.05.2024

99

3.OnmacToMepbl: HaTypaJIbHbIN
CHHTETHYECKHE KayUyKH.
Pe3uHa.

20.05.2024

100

101

4.BonokHa: HaTypasbHEIE,
HCKYCCTBEHHBIE,
cuntetnueckue. [lomumepnt
CHEIHaIbHOTO Ha3HAYEHUSI.

5.I0paktudeckas padora Ne 6.
Pemenne
9KCIIEPUMEHTAIBHBIX 337a4
1o teMe "PacriozHaBaHne

21.05.2024

22.05.2024




IJIaCTMAacC U BOJIOKOH".

102

6.Umozosasa konmponvnasn

paboma 3a kypc 10 knacca.

27.05.2024

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

102




YYEBHO-METOINYECKOE OBECIHHEYUEHHUE OBPA3OBATEJIBHOI'O MTPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi, 10 xkmacc/ IN'abpuensa O.C., Octpoymos WU.T'., [Tonomapes C.1O., Akinoreprnoe obmectBo «M31aTenbeTBo

«HpOCBCHICHI/IG»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-himiya_klass-10_type-metodicheskoe-posobie/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
foxford.ru

https://uchi.ru/



