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HOACHUTEJBHASA 3AIIUCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IpOrpamMMBbI CpeIHEro o011ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE O0O0pa3oBaTelbHBIE MPOTrPaMMBbl, U
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
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 ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy uX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU B COLIUYME, a TAKKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
HOJPOOHYI0  MHTEPIPETAllMI0 B  COOTBETCTBUM €  OCHOBOIOJIATaIOIIUMU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOPMALMOHHO-METOUYECKAs, peajau3anusi KOTOpoil oOecredynBaer
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
OMpeNIeJICHHE: TPUHUUIIOB CTPYKTYPUPOBAaHHUS M TOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH OO0pa30oBaTENbHBIX IOCTHXKEHH OOydarommxcs B
paMKax HWTOTOBOM aTTecTald B (QopMe EIWHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAeT MHBApUAHTHOE IMPEAMETHOE COJEp)KaHue, 00s3aTenbHOE
JUIS W3y4eHUsT B paMKax OTHEIbHBIX mpoduieii, mnpeaycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TMOCIEIOBATEIIBHOCTh H3YYEHHUS y4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COACPKATEIBHOM XapaKTEPUCTUKH
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUNA  00ydYaromerocs IO OCBOEHUIO
CoJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3UIUSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COAEp)KaHUS y4eOHOTO MpeaMmeTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M YINIYyOJIEHHOIO YpPOBHEW B CHUCTEME
nudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYyOJNEHHOTO U3YYCHHUS HANpaBJIeH Ha peau3aliuio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHHs] CHEUUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M wH3yueHHE TMpeaMeTa «XUMHsD» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOJTOTOBKUA OOYYarOIUXCs, BRIOPABIIMX ONpeaeaEHHbIN Mpoduiib
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBPHOM MPOTpaMMBI CpPeAHEro oO0Iero oOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUS U COLMATIBHOIO PAa3BUTHUS O0ydarommxcs, Ha (GOPMHPOBAHUE Yy HUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUH, YMEHUH palMOHANU3allid y4eOHOro Tpyaa u
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas Xxumus». [Ipu onpeneneHnn Moaxoa0B K 0TOOPY U CTPYKTYpPHOU
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHS» COCTABJISIET COBOKYIHOCTb MPEIMETHBIX 3HAHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3y4eHHs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX U CBOWCTBAaX WX COEJAMHEHHUN Ha OCHOBE PACIIUPEHUS U YIIyOJeHHs
IIPEICTABICHUN O CTPOCHUM BEIIECTBA, XMMUYECKON CBS3UM U 3aKOHOMEPHOCTSX
IPOTEKaHUsSI PEAKLUH, paCCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEICTABICHUSAX O CTPOEHUU aTomMa. XHMMHYECKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX MTPOLIECCaX U NEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, YTO Ha COJEpKaHUE KYypCOB XHMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa JJis KJIaCCOB XUMMKO-(U3UYECKOro npoduiis 0oJbIioe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



MacCbl U DHEPIHUH, 3aKOHBI TEPMOJIWHAMHUKH, 3JIEKTPOJIM3a, IIPEACTABICHUS O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
Oononoruyeckoro npoduiast OOJBLIINI yAENbHbIN BeC OyleT UMETh OpraHudeckas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K HPUMEPY, TaKHE
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJIKH, YIJIEBOJbI, HYKJICHHOBBIC
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnumane ¢GopMupoBaHHS OCHOB HAy4YHOIO MHUPOBO33PEHUS, OCBOEHUS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISETCS (OPMHUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpeIE;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMHUYECKUX PEAKUUM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX U JIUCIIEPCHBIX CHCTEMax, 00 OOIIHMX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

dbopmupoBaHue y OO0 yJarOIITIXCSI OCO3HAHHOTO MTOHUMaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPOOJIeM, CBA3aHHBIX ¢ XUMHEH, TPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yIrIyOJICHWe  TPEJACTaBICHMA O  HAyYHBIX  METOoAaX  IO3HAHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3zanuu NepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKUMIA LENOCTHOM CHCTEMBbl CPEJHEro oOmero oOpa3oBaHUs NpPH WU3YYEHUU
npeaMera  «XuMusS» Ha  YIUIyONE€HHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIHUTaHUE YOEXKJAECHHOCTH B TMO3HABAEMOCTU SIBJICHUW MPUPOIbI,
YBOKEHHUS K TMPOLeCCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueI0OBEYECKUX [IEHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
crocoOHocTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee yuciIo 9acoB, MPEAYCMOTPEHHBIX JJIsI U3YYCHUSI XUMHUH HA YTITyOJIEHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHMA. BajleHTHbIE BO3MOKHOCTM aToMa yriaepoja. XHUMHUYECKas CBSI3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). THUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHas cBA3b. CrocoObl pa3pbiBa CBSI3€H B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAUMHEHUU. MONeKyJIsapHble U  CTPYKTYpHbIE  (DOPMYIIBL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

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

OcobeHHOCTH U KiacCU(UKALUS OpPTraHUYECKUX peakiuil. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTBITHl MO MPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB MNpPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHYECKUE CBOMCTBA AaJKAHOB: pEAKIUU 3aMEIICHUs, W30MEPU3ALINH,
JErHIpUPOBaHMS, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKLM paJuKaJIbHOTO 3aMEILEHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOreKCaH) HUKIoankaHoB. CrocoObl MOMydeHus U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEGHUE MOJIEKYJ] AalKeHOB, SpP*-
ruOpuan3aiys aTOMHBIX opOuTaineil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpudeckas (muc-TpaHc-) u3oMepus. Du3nveckue CBONCTBA AJKCHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX JUeHOB. CriocoObl MOMyYeHUs U IPUMEHEHUE aJIKaUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUWH  NPHUCOCAUHEHUWsS,  JUMEpHU3alUUd U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEPHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTIEBOAOPOJAHOM pajuKalle, PEaKUUH NPUCOCAUHEHUS, OKHCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoia. [Tomumepusanus ctupona. CiocoObl mOMyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUMN, KATATUTUYECKHUI), PUGOPMHUHT, MHPOIHU3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIeHUs] TallofTeHa Ha TUAPOKCOTPYNIYy, HUTPOrPyNIy, MHAHOTPYMIY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YIIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
n3yueHue (U3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
WOJHON BOJBI, pacTBOpa MEpMaHraHaTa KaJihs, B3aWUMOJICHCTBHE allETHIICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriepoga W BOJOpPOJa B OpPraHWYECKUX BEIIECTBAX, MOJY4YEHUE HDTWICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAacC, KaydyKOB M PE3UHBI, MOJECIMPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamniue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (HA MpUMEpe
METaHoJIa W J3TaHojda). ['oMonormdeckuit psua, oOmas ¢opmMmyna, H30Mepus,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aMMOJICUCTBUE C  OpPraHUYECKUMHU U  HEOPraHUYECKUMHM  KHCIIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

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

MHOroatoMHbl€ CHUPTHI — ATUJIECHIVIMKONb W riauuepuH. duznueckue u
XMMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HyKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TOJMyYeHHS W TMPUMEHEHHUE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (¢eHona. KauyectBeHHwle peakuun Ha (eHoda. TokcuuHOCTh (eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyna, uzoMepusi U HOMEHKJIaTypa. Du3nUecKue CBOWCTBA albJIETUIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHenna. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCTOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuPUKANNUA, PEAKIUU C Y4YaCTHUEM YIJIEBOJOPOIHOTO paauKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JUHONIeH08as KUCHoThl. CrlocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOmas Gopmyna, HU30MEpHUS U
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HETpeeTbHBIX JKUPHBIX KUCIOT. JKUPBI B IPUPO/IE.

MBpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mast xapakrepuctuka yriaeBoaoB. Kinaccudukanus yriaeBogaoB (MOHO-, Tu-
U mojucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA UM HaxoxAeHUE B mpupone. POTOCHUHTES.
XUMHUUYECKHE CBOMCTBA ITFOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbJICTHIHOMN
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEAECATEIbHOCTU Opranu3Ma. /ucaxapuisl: caxaposa, MajibTo3a U
nakTo3a. BoccTaHaBiMBaIe ¥ HEBOCCTAHABIMBAIOIINUE AUcaxapuabl. ['uaponmns
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJN3, KAaYEeCTBEHHAash Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEPUMEHTANIbHBIE METOJbl M3YYEHHUS BEIIECTB M HMX MPEBPALLECHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJE, B3aUMOJIECHCTBHAE 3TAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJIEOMATEPHUATIOB), KAaueCTBEHHbIE pPEaKUMU Ha albJeruibl (C TUIPOKCHIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumumyeckne cBoicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ runpokcuaom menu(ll), BzaumoneiictBue
KpaxMaJia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTANBHBIX 3a/1ad N0 TeMaM «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMHHBI — OpraHMYecKue MPOU3BOJAHBIE amMMuaka. Kiaccudukanus aMuHOB:
anudpaTUYecKue ¥ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenue Moiekyn, oodmas (opmyna, U30MepHsi, HOMEHKIATypa U (PU3NYECKUE
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomathueckoro psaa. CrpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHokucIoTel. HoMeHnknaTypa u uzomepusi. OTAenbHbIE TPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HayeHUe aMUHOKHACIOT. CUHTE3 U THIPOJIN3 ENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA M TPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTAIbHBIE METOJbl M3YYEHHMs BEIIECTB M HX MpPEBpallCHUIl:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJSPHBIX COCAUHEHUN —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CIELHUAIBHOTO Ha3HAYECHUs (Teduion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE HSKCIEpUMEHTAIbHBIX 3adad 1o Tteme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYEeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHHUSI, OMpPENECICHUE AOJIM BBIXOJA MPOAYKTA PEAKLIHH OT TEOPETUUYECKU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TeTEpPOTPO(HBIA THUIl MUTAHUS, OpPOKECHHE,



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

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA ITPOI'PAMMSBI 110 XMMUWW HA VIJIVBJIEHHOM YPOBHE
CPEJJHEI'O OBILIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

B cOOTBETCTBUU C CUCTEMHO-AESATENBHOCTHBIM MOJX0JI0OM B CTPYKTYpPE€ JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MpeaMeTa
«XUMHSD» Ha YPOBHE CpPEAHEro OOIIero oOpa3oBaHUs BbIAEICHBI CIEAYIOLIUE COCTABISAIOLIME: OCO3HAHME O0YYarOUMMUCS
POCCHICKON T'pa)kIaHCKOM MJIECHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH M CaMOOIIPEACIICHHUIO;
HaJM4he MOTHBALUU K OOYYEHHIO; TOTOBHOCTh U CIOCOOHOCTH 00YYAIOIIMXCSl pyKOBOACTBOBATHCS MPUHATHIMU B OOIIECTBE
MpaBUjIaMyd U HOPMamu IOBEJECHUS; HAJIMYUE MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYphI; CIIOCOOHOCTh CTAaBUTh LIENH H
CTPOUTH KU3HECHHBIEC TUIAHBI.

JIMYHOCTHBIE pe3yJabTaThl OCBOCHHS MpeaMeTa «XUMHS» OTpaXaroT CHOPMUPOBAHHOCTH OMNbITA MO3HABATEIbHON U
MPAKTUUECKOHN JEATeIbHOCTH 00yUaloIUXCcs B IPOLIECCE peau3alui 00pa30BaTeIbHON AesITEIbHOCTH.

JIM4HOCTHBIE PE3yNbTaTbl OCBOCHUS MpeaMeTa «XUMHUS» OTPaKaloT CHOPMUPOBAHHOCTH OIBITA MO3HABATEIBHOU U
MPaKTUYECKON AESTENBHOCTA 00yJarouMXcsl B IPOLEcce peann3auu o0pa3oBaTeIbHON 1€ATeIbHOCTH, B TOM YUCIIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUSA.

0CO3HaHUs1 00YUYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB U 003aHHOCTEH, YBaXKEHMSI K 3aKOHY U IPaBOMOPSIKY;

NPEICTAaBIICHUS O COLIMAJIbHBIX HOPMaxX U MpaBujIaX MEKINYHOCTHBIX OTHOLLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEIbHOCTH TPHU CO3JAaHUM YYE€OHBIX IPOEKTOB, PEIICHUU YYEOHBIX H
MO3HABATEJIbHBIX 33/1a4, BHIIIOJIHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh W MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apryMEHTHI JIPYIHX NpU aHaAJIW3€ Pa3TIUYHBIX
BUJIOB Y4€OHOM €A TEIbHOCTH;

2) NaTPHOTUYECKOT0 BOCIIUTAHMSA:

LEHHOCTHOT'O OTHOILIEHHS K UICTOPUYECKOMY U HAYYHOMY HACJIEAUI0 OTEUYECTBEHHON XUMUU;



yBaKEHUSI K MPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTHUUECKOTO MPUIIOKEHHUS XMMUU, OCO3HAHUS TOTO, YTO
JaHHbIEC HAYKH €CTh PEe3yJbTaT ATUTENbHBIX HA0II0ICHUH, KPOMOTIUBBIX HKCIIEPUMEHTAJIbHBIX TTOMCKOB, TOCTOSTHHOTO TPYZa
YYEHBIX U NIPAKTUKOB;

UHTEpeca W II03HABATEJIbHBIX MOTHMBOB B TMOJYYEHHUM M TIOCIEAYIONIEM aHaiu3e HWHGOpMalM O TepeIoBbIX
JOCTHKEHHSIX COBPEMEHHOM OTEYECTBEHHON XUMHH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OIIEHMBATh CHUTYallUW, CBSI3AHHBIE C XMMUYECKUMU SIBICHUSMH, U MPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE MOBEJICHUE U MTOCTYIKH CBOMX TOBAPUILEH C O3UIIMII HPABCTBEHHBIX U MPABOBBIX HOPM H
C YU4ETOM OCO3HAHUS MTOCIEACTBUAN MMOCTYIIKOB;

4) gpopmMupoBaHusl KYJIbTYPbI 310POBbSI:

MOHUMAaHUsI LEHHOCTEW 370pOBOro W 0e30macHOro obpasza >KM3HU, HEOOXOJUMOCTH OTBETCTBEHHOIO OTHOILIEHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXHUYECKOMY 3JI0POBbIO;

coOmro/ileHrss TpaBui 0€30MacHOro OoOpaleHusi C BEHleCTBaMU B OBITY, IOBCEIHEBHOW JKM3HU, B TPYAOBOM
NeSTENbHOCTH;

MOHUMAaHUS I[IEHHOCTH NPaBWJI WHAMBUIAYATBHOTO M KOJUIEKTUBHOIO O€30MAaCHOrO0 TOBEACHUS B CHUTyalUsX,
YTPOXKAKOUIUX 310POBBIO U )KU3HU JTHOJEH;

OCO3HaHMS TIOCIEJACTBUN U HEMPHUATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aTKOT OIS, HAPKOTUKOB, KypEHHUS );

5) Tpy10BOro BOCIMTAHUS:

KOMMYHUKATUBHOM KOMIETEHTHOCTH B Y4Y€OHO-HUCCIEAOBATENIbCKOM JESTeNIbHOCTH, OOIECTBEHHO TIOJIE3HOM,
TBOPYECKOU U IPYruX BUAAX JAEATEIBHOCTH;

YCTAHOBKM Ha aKTMBHOE yYacTHE B PEIICHUM MPAKTUYECKUX 3a]a4 COLMAIbHON HAIpaBJIEHHOCTU (B pamMKaxX CBOETO
KJ1acca, IIKOJIbI);

UHTEpeca K MPAKTUUYECKOMY HU3YYEHHUIO MNpodeccuil pa3iuyHOro poja, B TOM YHCIE HAa OCHOBE MPUMEHEHUs
NPEeIMETHBIX 3HAHUN IO XUMUU;



YBaXKEHHUS K TPYAY, JHOJIAM TPyAa U Pe3yibTaTaM TPYAOBOU JESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBUIYaTbHOM TpaeKTOpUH 00pa3zoBaHus, Oyayiied nmpodeccuu U pean3ainuu
COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YU4ETOM JTUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHU, HHTEPECOB U MOTPeOHOCTEH
00IIIeCTBA;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTMUYECKHU 1[E1€CO00Pa3HOro OTHOUIEHHS K IPUPOJIE KaK MCTOYHUKY CYIIIECTBOBAHMSI )KU3HU Ha 3eMIIE;

MMOHUMAaHUs TI00aJBbHOTO XapakTepa AKOJIOTMYECKUX MPOOJeM, BIUSHHUS HSKOHOMHUYECKHX IPOILIECCOB HA COCTOSIHHE
IIPUPOTHON U COUUAIBHOU CPEJIbI;

OCO3HaHUS HEOOXOAMMOCTH HCIIOJNBb30BAHMSI JOCTHKEHUM XUMHM JUIsl PEIIEHUs BOMNPOCOB PALMOHAIBHOTO
IIPUPOOIIOIB30BaHUS;

AKTUBHOI'O HENPUATUS IEHUCTBUM, NPUHOCAIIMX BPEA OKPYKAIOUIEH NPUPOJHOM Cpene, YMEHUs IPOTHO3UPOBATH
HeOIaronpusITHbIE IKOJIOTHYECKUE TTOCIIEACTBUS MPEANPUHUMAEMBIX ACHCTBUI U NPEeIOTBPAILAT UX;

HaJIMYUsl Pa3BUTOTO IKOJOTHYECKOTO MBIIUICHUS, DKOJIOTMYECKOW KYJIBTYPBI, OIBITA JESATEIBHOCTH IKOJIOTHYECKOU
HAIIpAaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCSA MMHU B II03HABATEIBbHOM, KOMMYHUKATUBHOM M COLMAJIBHOW IIPAKTHKE,
CIIOCOOHOCTH M YMEHUS aKTUBHO MPOTUBOCTOATH UJICOJIOTHH XeMOo(poouu;

7) UEHHOCTU HAYYHOI'0 IO3HAHMS:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOUN MPAKTUKU;

MOHMMAHUSA CHEIMU(PUKA XUMHUM Kak HayKH, OCO3HaHMs €€ poid B (OPMUPOBAHHWU PALMOHAIBHOTO HAYYHOTO
MBIIUICHHSI, CO3/IaHUU LEJIOCTHOIO TMPEJCTABICHUS 00 OKpYXKalolleM MHpe Kak O €AMHCTBE MPUPOAbl M UeJIOBeKa, B
MO3HAHUH NMPUPOAHBIX 3aKOHOMEPHOCTEH U pelIeHnH NpoOIeM COXpaHEHUs! IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYUMOCTH XUMHUU JJII COBPEMEHHOW UMBWIM3AIUMU: B €€ TyMaHUCTUYECKOU
HaIpPaBJICHHOCTH M Ba)XHOW POJIM B CO3IaHUM HOBOM 0a3bl MaTEepHAIbHOM KYJIbTYpbI, B PELICHUU INIOOANBHBIX MpPOOIeM
YCTOMYMBOTO Pa3BUTHS YETIOBEYECTBA — CHIPHEBOM, SJHEPTETUUECKOM, MUIIEBOM M IKOJIOTHYECKOM 0€30MacHOCTH, B Pa3BUTHU
MEIUIIMHBI, 00eCTIeYeHNH YCIOBUN YCIEUTHOTO TPYAa U SKOJOTHYECKH KOM(DOPTHOM JKU3HH Ka)KI0TO YeHa OOIIECTBa;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: MOHMMAaHHUS CYUIHOCTM METOAOB MO3HAHUS, HCIOJb3yEMbIX B E€CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH HMCIIOJIb30BaTh MOJy4YaeMbIe 3HAHUS IS aHAM3a U OOBSCHEHUS SBJICHUN OKPYXKAIOUIETO MHpa U



POUCXOAINX B HEM U3MECHEHHI, YMEHUS JIeIaTh 00OCHOBAaHHBIC 3aKIIOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS
JTAHHBIX C TEJTHIO TTOJTYYCHHS TOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIILHO HMCIOIB30BaTh XUMUYECKHE 3HAHUS ISl PEIICHUs MpoOJieM B pealbHBIX KU3HCHHBIX
CUTYaIusX;

UHTEpeca K O3HAHUIO, UCCIIEI0BATENILCKOM e TETbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHUIO M CaMOOOPa30BaHUIO, K AKTUBHOMY TOJYYEHHIO HOBBIX
3HAHWH 10 XMMHUHU B COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU;

HMHTEpeca K 0COOCHHOCTSIM TPY/Jia B pa3IMUHbIX chepax mpodhecCuOHaATbHON JeATeIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeameTHble pe3yabTaTbl OCBOSHUS MPOTPaMMbI IO XUMHUH Ha YPOBHE CPEIHEro 0011ero o0pa3oBaHus BKIOYAIOT:

3HaUUMble JUIsi  (OPMHUPOBAHUS  MHUPOBO33PECHUS]  OOYUAIOMIMXCA  MEKIUCHUIUTMHAPHBIE  (MEXIPEIMETHbIC)
oOlLleHAayYHbIE TOHSTHS, OTpAXAIOLUEe UEIOCTHOCTh HAyYHOM KapTUHBI MHpa M CHEUUPUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BELECTBO, SHEPIHs, SBJIIEHHE, MPOLECC, CUCTEMa, HAy4dHbId (QaxT,
MIPUHILINIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIIEOBaHIE, HA0JI0/IEHUE, U3MEPEHNUE, SKCIIEPUMEHT U JPYTHE);

yHUBEpcajbHble Yy4eOHble JeWcTBUS (IIO3HABAaTEIbHbIC, KOMMYHHUKATHBHbBIC, PETYJIATHBHbBIE), OOECIEUMBAIOIINE
dhopmupoBaHue PyHKIIMOHAIIBHOW TPaMOTHOCTH U COITUATILHON KOMITETEHIIUH 00YUYarOIINXCS;

CIIOCOOHOCTh OOYYAIOLIUXCS HCIOJb30BATh OCBOCHHBIE MEXIUCIMIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUSA W
YHUBEpCalbHbIe yueOHbIE IEMCTBUS B TO3HABATEILHON U COLIMATILHOMN MPAKTHKE.

MeramnpeaMeTHbie  pe3yJabTaThl  OTPAKAIOT  OBJIAJICHUE  YHHUBEPCAIBHBIMA  YYEOHBIMU  TIO3HABATEIHHBIMH,
KOMMYHHUKATUBHBIMH U PETYJISTUBHBIMU JIEHCTBHUSIMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiicTBUSA
1) 6a30Bble JIOrHYecKHe TeHCTBHUSA:
CaMOCTOSTENIbHO (DOPMYJIMPOBATh U aKTYaJM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;



ONpPEACNSATh LENU JEITEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUU HX JOCTHIKEHHS, COOTHOCHUTH PE3YJIbTATh
NEATEIbHOCTU C MOCTABJICHHBIMU IEISIMU;

WCIIOJB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JOTUUECKOTO MBIILICHUS: BBIICIATh XapaKTepHbIEC MPU3HAKU MOHITUH U
yCTaHABJIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS ISl OOBSICHEHUS OTAEIbHBIX (DAKTOB U SIBIICHU;

BBIOMpPATh OCHOBAHUS U KPUTEPUH JIJISl KJIACCU(DUKAIIMY BEIIECTB U XUMHUYECKUX PEaAKIIHiA;

YCTaHABIIMBATh IPUUYNHHO-CJIEACTBEHHBIE CBSI3U MEXKIY U3y4a€MbIMU SIBIICHUSIMU,

CTPOUTH JIOTUUECKUE PACCYXKICHUsSI (MHIYKTUBHBIC, ICAYKTUBHBIC, MO AHAJOTHH), BBISBIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYIUPOBAThH BHIBOJIBI U 3aKJIIOUCHUS,

IPUMEHSTh B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XMMHUU CHMBOJUYECKHE (3HAKOBBIE) MOJIENH, MPeoOpa3OBHIBATH
MOJICJIbHBIE TPEJCTaBICHUS — XWMHUYECKUM 3HAaK (CMMBOJ) JJIEMEHTa, XUMHUYecKas (QopMylna, ypaBHEHHE XMMHUYECKOU
peaKkiuu — MpU PEIICHUH YYEOHBIX TIO3HABATENBHBIX M MPAKTHUUECKUX 3a7ad, MPUMEHATh Ha3BaHHBIC MOJICIIbHbBIC
MPEICTABIICHUS 1JISI BBISIBJICHUS XapaKTEPHBIX MTPU3HAKOB M3yUaeMbIX BEIIECTB U XMMUUYECKUX PEaKIUH.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE 1eiiCTBUSA:

BJIAJIETh OCHOBAMH METOJ0B HAYYHOT'O MO3HAHUS BELIECTB U XUMUYECKUX PEAKIIUIA;

dbopMyIHpOBaTH 1IETN U 33/1a4d UCCIIEIOBAHUS, UCIIOJIH30BATh MOCTABIICHHBIE U CAMOCTOSITENIBHO CHOPMYITUPOBAHHbBIC
BOINPOCHI B KaueCTBE HMHCTPYMEHTA MO3HAHUS W OCHOBBI 1Jisi (DOPMHUPOBAHMS THUIOTE3bl IO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKJICHUI;

BJIAJI€Th  HAaBBIKAMHU  CAMOCTOATEIIBHOTO  IUIAHUPOBAHUS W MPOBEACHUA  YYCHUYECKUX  AKCIEPUMEHTOB,
COBEpIIIEHCTBOBATh YMEHHS HaOIIOAaTh 3a XOJOM TIPOIECcCa, CaMOCTOSITEIBHO TPOTHO3UPOBATH €ro  pe3yibTar,
dbopmynupoBaTh O0OOOIICHWS W BBIBOJBI OTHOCHUTEIHBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCICIOBAHMS, COCTABIISITH
000CHOBaHHBIN OTUET O MPOJICTaHHON padoTe;

npuoOpeTaTh OMNBIT YYCHUYECKOW HCCIEIOBATEIbCKON W TPOCKTHON JESATEIbHOCTU, MPOSBIATH CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJILHOMY TOMCKY METOJIOB PEILICHHS MPaKTHUUYECKUX 3a/1ad, MPUMEHEHUIO PA3JIUYHBIX METOJI0B
MTO3HAHUSL.

3) paboTa ¢ uHpopmManmeii:



OPUEHTUPOBATbCA B pA3IUYHBIX HCTOYHUKAX MHPOpMAUU (HAyYHO-TIOMYJIApHAsl JIUTEpATypa XHUMHUYECKOTO
COJIepKaHusl, CIPaBOYHbIE MOCOOUs, pecypchl MHTepHeTa), aHAMM3UPOBaTh HH(GOPMALMIO Pa3jIMYHBIX BUAOB U (POpM
MIPEICTABICHUS], KPHTHYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUYHBOCTD;

(opMyIMpOBaTh 3aIPOCHl U MPUMEHATh Pa3IMYHbIE METOJBI MPU MOUCKE U OTOOpEe MHPOpMALUU, HEOOXOAUMOM IS
BBITIOJTHEHUSI Y4€OHBIX 3a]1a4 ONPEACIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HKCIOJIB30BAHUA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH M PA3NIUYHBIX IMOMCKOBBIX
CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy MpeAcTaBieHUs HHpopManuu (CxeMmbl, Tpaduku, AuarpaMMmel,
Ta0JINLbI, PUCYHKHU U IpYTHUE);

UCIOJb30BaTh HAy4YHbI $3BIK B KayecTBE CpeICTBa Mpu paboTe ¢ XUMHYECKON HHpOpManuen: NpPUMEHSTh
MeXIpeAMeTHbIE ((PU3HUECKUE U MaTeEMaTUUYECKUE) 3HAKH U CUMBOJIBI, (POpMYJIbl, a00peBUATYpbl, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIHUYCCKUC CPCACTBA HAT'TLITHOCTH.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIC Y4eOHbIE 1eHCTBUSA:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOi TEMBI B XOJI€ IUAJIOTa U/ WM JUCKYCCUH, BLICKA3bIBATh UJIEH,
(hopMyIHpOBaTh CBOU MPEJIOKEHUS] OTHOCUTEJILHO BBIMOJHEHUSI TIPEIJIOKEHHOMN 3a/1a4u;

BBICTYNIaTh C MPE3CHTALMEN PE3YyJbTAaTOB II03HABATEIBHOW JESATEIBHOCTH, IIOJYYEHHBIX CAMOCTOATENBHO WIH
COBMECTHO CO CBEPCTHUKAMM MPHU BBIMOJHEHUH XUMHUYECKOTO 3KCIHEPUMEHTa, MPAKTUYECKON pabOThl MO MCCIIETOBAHUIO
CBOMCTB M3y4aeMbIX BEIIECTB, peasii3alui yueOHOTO MPOeKTa, U (HOPMYIUPOBAaTh BBIBOJABI M0 PE3YJbTaTaM MPOBEIEHHBIX
MCCIIEIOBaHMM IMyTEM COTJIACOBAHMSI MO3ULIUHN B X0€ 00CY X ICHUS 1 OOMEHAa MHEHUSIMH.

PeryisiTuBHbIE YHHBepCcAJbHbIE y4eOHbIe 1eHCTBUS:



CaMOCTOSTENIbHO TUIAaHUPOBATh M OCYIIECTBIIATh CBOK MMO3HABATENIbHYIO JIEATEIIbHOCTD, ONMPENEss €€ Uelnu U 3aJauH,
KOHTPOJUPOBATh U IO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH MpEJIaraeMblil alropuT™M ACHCTBUN MpHU BHITOJIHEHUH
yueOHBIX U HCCIIEIOBATENIbCKUX 3a/1a4, BEIOUpaTh HanboJsee 3PpPEeKTUBHBINA CIOCO0 UX PEIICHUS C YYETOM TOJIYYEeHHS] HOBBIX
3HAHUM O BEIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYILECTBIIATH CAMOKOHTPOJIb AEATEIBHOCTH HA OCHOBE CaMOaHaIn3a U CaAMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbIE pe3ynbTaThl OCBOEHUS MPOTrpaMMBbl MO0 XMMHUHU Ha YriayOJE€HHOM YpOBHE HAa YPOBHE CpPEIHEro OOIIEero
00pa30BaHMsI BKIIIOYAIOT CIIEHU(PUUECKUE U1l Y4EOHOTro npeaMeTa « XUMUs» HaydHble 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUM
[0 OCBOCHHUIO, MHTEPIpPETAlUU W NPEeoOpa3OBaHUIO 3HAHWM, BHJIbI JAEATEIBHOCTH IO MOJIYYEHHIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAaHUM B Pa3jIMUHBIX Y4YEOHBIX CHUTYyallMsIX, a TAKK€ B PEAJbHBIX >KU3HEHHBIX CUTYallUSX, CBSI3aHHBIX C
XuMHuen. B mporpaMMe 1o XuMuu peIMETHBIE PE3YJIbTAThl PEACTABIICHBI IO TOAAM U3YUYECHHS.

10 KITACC

[IpenmMeTHbIe pe3yapTaThl OCBOEHUA Kypca « OpraHnyecKas XuMus»» OTPa)karoT:

c(hOpMHUPOBAHHOCTD MPEACTABICHUI: O MECTE€ U 3HAYEHHH OPTaHMYECKOW XMMHUU B CHCTEME €CTECTBEHHBIX HayK U €€
poJii B 00ECHEYeHHH YCTOMYMBOTO PA3BUTHUSl YEJIOBEYECTBA B PEIICHUU MPOOJIEM HKOJIOTMYECKOM, DHEPreTHUYECKON U
NUIIeBOM 0€30aCHOCTH, B Pa3BUTUM MEIWIUHBI, CO3JaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHUKOB JHEPTUHU, B
00eCneuYeHnr PalMOHAIBHOTO MPUPOONOIb30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHHUS M OOIEH KyJIbTyphl YeJOBeKa, a
TaK)Xe SKOJIOTUYECKH 0OOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBbIO U IIPUPOJIHOM CPEJE;

BJIaJICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpasl BKJIIOYAET: OCHOBOIIOJIATAOIINE TOHATUS — XUMUYECKHUI 3JIEMEHT,
aToM, PO M DJCKTPOHHAsk 000JI0ouKa aTtoma, S-, P-, d-aToMHbIC OpOUTAIH, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aTOMa,
ruOpuan3anys aTOMHBIX OpOuTanel, WOH, MOJEKyJa, BaJeHTHOCTb, JJIEKTPOOTPULIATENBHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKas CBA3b, MOJIb, MOJIIpPHAs Macca, MOJISIPHBIA O00BEM, yriIepOAHBIN CKeNleT, (PYHKIHMOHATIbHAS TPyMMa, paauKal,
CTPYKTYpHbIe (GopMysbl (pa3BEPHYThIE, COKpalll€HHbIE, CKEJIETHbIE), W30MEpHUS CTPYKTypHas M MPOCTPAHCTBEHHAs



(reomeTpuyeckas, OnTUYecKas), H30Mepbl, TOMOJIOTHUYECKUHN PsiJl, TOMOJIOTH, YTIEBOAOPOAbl, KUCIOPO/I- U a30TCOAepKaIIIe
OpraHUYECKUE COECIMHEHHS, MOHOMED, NOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COETMHEHMS; TEOPUU, 3AKOHBI
(nepuognueckuit 3akoH . 1. MenneneeBa, Teopusi cTpoeHUs1 Opranndeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHs
Macchl BEHIECTB, 3aKOH COXPAHEHHS U TNPEBPAIllCHUS DHEPruM TpPH XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHMS, JIEKALME B OCHOBE ITIOHUMAHUS MPUYUHHOCTH U CUCTEMHOCTH
XUMUYECKUX SABJICHUMN; NPEACTABICHUS O MEXaHM3MaX XHUMHYECKHX PEAKUUM, TEPMOJAMHAMUYECKUX W KUHETHYECKHUX
3aKOHOMEPHOCTSIX HMX MPOTEKaHWsA, O B3aMMHOM BJIUSHUM aTOMOB W TPyNIl aTOMOB B MOJIEKyJax (MHAYKTHBHBIA H
Me30oMepHbI 3pdekTr, opuentanTel | u Il poma); dakrTomorudyeckue CBEACHUS O CBOMCTBAaX, COCTAaBE, MOJYYCHUU H
0€30MacCHOM HCIOJIb30BaHUU BAKHEHIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKON JIEATEIbHOCTH YeJIOBEKa, 0OIINX
HAyYHBIX IPUHLHUIIAX XUMUYECKOI'0 TPOM3BO/ICTBA (Ha MpUMEpE MPOU3BOACTBA METaHOJIa, IepepadOTKH HePTH);
c()OPMUPOBAHHOCTh YMEHUH: BBISABIATH XapakTEpPHbIE MPU3HAKKM TOHITHI, YCTAaHABIMBATh MX B3aWMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHSA [IPU ONMMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COETMHEHHU;
c(hOpMHUPOBAHHOCTb YMEHMIA:

UCIOJb30BaTh XMMHUYECKYI0 CHMBOJHMKY JUIS COCTAaBJICHHUS MOJIEKYJSIPHBIX UM CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAILIEHHBIX U CKEJIETHBIX) (DOPMYJI OpraHUYECKHUX BEIIECTB;

COCTABJISITh YPABHEHUS XMMHUYECKMX PEAKUUMWA M PaCKpPbIBaTh HMX CYIIHOCTh: OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX
peaKklMii MOCPEeACTBOM COCTaBJIEHUS AEKTPOHHOIO OanaHca 3THX pPeakUuid, peakuuid HOHHOTO OOMeHa MyTEM COCTaBIICHUS
UX TIOJIHBIX U COKPALIEHHBIX MOHHBIX YPaBHEHHII;

W3rOTaBIMBATh MOJEIN MOJIEKYJ OPTaHMYECKUX BEUIECTB IS WIUIFOCTPALMHM UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO
CTPOECHUS;

c(hOpMHUPOBAHHOCTh YMEHUI: YCTaHABIMBATh MPUHAJICKHOCTh M3YUYEHHBIX OPIaHMYECKUX BEHIECTB MO UX COCTABY U
CTPOEHHUIO K OIpeAeNEHHOMY KIacCy/TpyIlie COeIUHEHWH, AaBaTh MM Ha3BaHMS IO CUCTEMATHYECKONM HOMEHKIJIAType
(IUPAC) 1 npuBOANTL TPUBHAIIbHBIC HA3BAHUS ISl OTICIBHBIX MPEACTABUTEIICH OPraHMUECKUX BEIeCTB (ITUIICH, allCTHUIICH,
TOJIyOJI, TIUIEPUH, ITHICHTIIMKOIb, (PEHOJ, (opManbIerui, aneTanbIerujl, aleTOH, MypaBbHHAs KHUCJIOTAa, YKCyCHas
KHUCIIOTa, CTEAPUHOBAsS, OJICMHOBAsI, MAJIbMUTUHOBASI KUCJIOTHI, TJUIMH, ajJaHUH, MaJbTo3a, PPyKTO3a, aHWIWH, AUBUHUI,
U30MPEH, XJIOPOIMPEH, CTUPOI U JIpyTHUe);



c(hOPMHUPOBAHHOCTh YMEHHUSI OMPEACNISITh BUJI XUMHYECKOW CBSI3M B OPraHUYECKUX COCJAMHEHUsIX (KOBaJleHTHAas M
HMOHHAas CBs3b, G- U T-CBSI3b, BOJOPOAHAS CBSI3b);

c(hOpPMHPOBAHHOCTh YMECHHS TIPUMEHSThH TOJIOKCHHUS TEOPUU CTPOSHHUS OpraHnyeckux BemiecTB A. M. bytieposa ms
00BSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHUS,;

c(hOpMHUPOBAHHOCTh YMEHHMM XapaKTepHU30BaTh COCTaB, CTPOCHHE, (PU3MUYECKHE W XMUMHYCCKHE CBOMCTBA THITHYHBIX
MPEACTABUTENIEN PA3JIMYHBIX KJIACCOB OPraHWYECKHX BEIIECTB. AJKAHOB, IUKIJIOAIKAHOB, AJIKEHOB, aJKaJUEHOB, aJIKHHOB,
apoOMaTUYECKUX YTJIEBOJOPOJOB, CIUPTOB, alIbIACTHAOB, KETOHOB, KapOOHOBBIX KHCIJIOT, MPOCTHIX U CIOXKHBIX 3(HUPOB,
KUPOB, HUTPOCOCIUHECHUN U aMHUHOB, aMUHOKHCJIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, IU- U MOJUCAXapUA0B), WILTIOCTPUPOBATH
TEHETUYECKYIO CBA3b MEXy HUMU YPABHEHUSIMHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUNA C UCIIOJIb30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHUPOBAHHOCTh YMEHHUSI TMOJTBEPXKIATh HA KOHKPETHBIX IMPUMEpPax XapakTep 3aBUCUMOCTH PEaKIMOHHOU
CITIOCOOHOCTH OPTaHUYECKUX COCAMHEHUNW OT KPATHOCTU M THIA KOBAJICHTHOW CBSI3M (G- M T-CBSI3U), B3AUMHOIO BJIMSTHUS
aTOMOB M TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOYHHUKHU YTIICBOJOPOJIHOTO CHIPhS (HE(PTh, MPUPOIHBIN Ta3, YroJib),
CIIOCOOBI €ro MepepadoTKH U MPAKTUYSCKOE MPUMEHEHNE MPOAYKTOB IIepepabOTKH;

c(hOpPMUPOBAHHOCTh BJAJACHUS CHUCTEMOM 3HAHUN O E€CTECTBEHHO-HAYYHBIX METOJaX TIO3HaHUS — HaOJIOJACHUH,
M3MEPEHUU, MOJICTUPOBAHUH, FIKCIIEPUMEHTE (PEaibHOM U MBICJICHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

c(hOPMHUPOBAHHOCTh YMEHUS NPUMEHSITh OCHOBHBIC OMEPAIUA MBICIUTEILHON ACATEIBHOCTH — aHAIM3 U CHHTE3,
CpaBHEHHUE, 0000IIEHUE, CUCTEMATHU3AITUIO, BBISIBJICHUE MPUYNHHO-CIIC/ICTBEHHBIX CBSI3€W — JUIsl U3yYEHHUs CBOMCTB BEIIECTB
U XUMHYECKUX PEAKIIUN;

c(hOPMHUPOBAHHOCTh YMEHUH: BBISIBISATh B3aMMOCBSI3b XUMUUECKUX 3HAHUHN C MOHATUSIMHU U MPEJCTABICHUSMU JPYTUX
€CTEeCTBEHHO-HAYYHBIX TPEAMETOB Il 00Jiee OCO3HAHHOTO TOHUMAHMS CYIIHOCTH MaTepHaIbHOTO E€IWHCTBA MHPA,
HCIIOJIB30BaTh CHUCTEMHBIC 3HAHHUS 110 OPraHWYECKOM XUMHH JJI1 OOBSICHEHHS W IPOTHO3MPOBAHUS SBIICHHM, MMEIOIINX
€CTECTBEHHO-HAYYHYIO IPUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHI: IPOBOJIUTH PACUETHI IO XUMUUECKUM (PopMysiaM U ypaBHEHUSIM XUMHYECKUX PEaKIHUH ¢
UCIIOJIb30BaHUEM (U3MYECKUX BEIMYMH (Macca, oObEM Ta30B, KOJMYECTBO BEIECTBA), XAPAaKTEPU3YIOIIMX BEIECTBA C



KOJIMYECTBEHHON CTOPOHBI: PAacU€Thl M0 HAXOXKICHUIO XUMHYECKONW (hOPMYJIbI BEIIECTBa MO M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUYECKUX DJIEMEHTOB, TPOYKTaM CrOpaHUs, TUNIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUI: TIPOTHO3UPOBATH, AHAIM3UPOBATH U OIEHWBATH C MO3UIIMA IKOJIOTHIECKON O€30TacHOCTH
MOCJICICTBUS OBITOBOM M MPOU3BOJCTBEHHOM JIESITEILHOCTH YEJIOBEKA, CBA3aHHOM C MepepabOTKOM BEIIECTB, UCIIOIb30BaTh
MOJTyYCHHBIC 3HAHUS JIJIS1 IPUHATHS TPAMOTHBIX PEIICHUH IPOOJIeM B CUTYAIIMAX, CBA3aHHBIX C XUMHECH;

c(hOpPMHUPOBAHHOCTh YMEHHI: CAMOCTOSITEIBHO TJIAHUPOBATH U MPOBOJAUTH XUMUUYECKHM SKCIEPUMEHT (IIOJIyYeHHE U
M3yYCHHE CBOWCTB OpPraHMYECKUX BEIIECTB, KAYECTBEHHBIC PEAKIUM YTJIEBOJOPOJOB pa3IMYHBIX KJIacCOB U
KHUCJIOPOACOIEPKAITUX OPTaHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a7ad IO PAClO3HABAHUIO OPTaHUYECKUX
BEILIECTB) C COOJIIOJICHUEM TIpaBWJI OE€30MacHOTO OOpallleHus C BellecTBaMU M JabOpaTOpHBIM  000PY/IOBAaHUEM,
dhopMyJIMpOBaTh IENIb HUCCICIOBAHUS, MPEACTABIATh B PA3IUYHON (opMe pe3yibTaThl IKCICPUMEHTA, aHAIU3UPOBATH U
OIICHUBATh UX JIOCTOBEPHOCTb;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

coOJiroaTh MpaBUja SKOJOTHYECKH 11eJ1eCO00pa3HOTO TOBEAEHUS B OBITY W TPYJAOBOM JAESTEILHOCTH B IIENAX
COXpaHEHUS CBOETO 3/I0POBbs, OKPYKAIOIIEH TPUPOTHON CPENIbl U TOCTUKEHUS €€ YCTOMYMBOTO Pa3BUTHS,

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JEWCTBUSI HA KUBbIE OpPraHU3MblI OMpPENETEHHBIX OPTaHMYECKHX BEIIECTB,
nmoHuMasi cmbich nmokaszarens [1JIK;

aHaJIM3UPOBATh 1EIECO00PA3HOCTh MPUMEHEHHSI OPTaHUUYECKUX BEILIECTB B MMPOMBIIUICHHOCTH U B OBITY C TOYKU 3PEHUS
COOTHOIICHHSI PUCK-TIONB3A;

c(hOpPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IEJICHANIPABICHHBIA TMOUCK XMUMHYECKOW HH(OpMAIMA B Pa3THYHBIX
WMCTOYHMKAX (Hay4yHas W yuyeOHO-HAay4dHas TUTEpaTypa, CpelcTBa MaccoBoil nHbopmaruu, MTHTEpHET U ApyTHE), KPUTHIECKU
aHaJM3UPOBATh XMMHUUECKYIO0 MH(OPMAILINIO, ITepepadaThiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUU C MOCTaBJICHHON yueOHOM
3aJ1avyeil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHMYECKHX COeaMHEHUN A. M. 8 0 0
bytneposa
Hroro o pasneny 8
Pa3nen 2. Yraesonopoabt
[IpenenpHBIC YIIIEBOIOPOIBI — aTTKAHBI,
2.1 p YHICBOROPOA 5 0 0
ITUKITOATKAHBI
HenpenenbHble yriieBOAOPOIbI: aTKEHBI,
2.2 PeAt YIICBOAOPOA 14 0 1
aJIKaINEHBI, aJTKUHBI
2.3 Apomatnyeckue yrieBo10po/bl (apeHsbl) 8 0 0
24 [TpupoaHBIE HCTOYHHUKH YTIIEBOJIOPOIOB H UX 4 0 0
' nepepaboTka
2.5 l"asioreHnpor3BOAHBIE YTIEBOJOPOIOB 4 1 0
Hroro 1o pasneny 35
Paznen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
3.1 Crnuptsl. Genon 11 0 1
KapOoHunbpHBIE COSTUHEHUS: allbJICTUIBI U
3.2 21 0 1
keToHbl. KapOoHOoBBIEe KUCTOTHL. CIIOKHBIE




s¢upsl. XKupsr

3.3 VriaeBonsl 9

Hroro no pazneny 41

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

4.1 ‘ AMUHBL. AMUHOKHUCIIOTHL. beku 12
42 0
Hroro no pazgeny 12

Pa3zaea S. BeicokomoieKy/IsipHbIe COeINHEHUS

5.1 ‘ BBICOKOMOJIEKYIIApPHBIE COCTMHEHUS 6

Htoro no paznemny 6

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3ydeHusl

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[IpenMer u 3HaYECHUE OPraHUYECKON
XMMHH, TIPEJICTABIEHNE O MHOTOOOpa3nu
OPraHUYECKUX COCTUHEHUI

XuMuyecKasi CBsi3b B OpPraHM4ECKHUX
COeTMHCHUAX. MexaHn3Mbl 00pa30BaHMS
KOBAJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

DJIEKTPOHHOE CTPOCHHE aToMa yriiepoja
(ocHOBHOE U BO30YXKIEHHOE COCTOSIHUSA).
BajieHTHBIC BO3MOXXHOCTH aTOMa yIiiepoia

06.09.2023

06.09.2023

06.09.2023

Teopust cTpoeHUsI OpraHUYECKUX
coenuHeHuii A. M. Bytieposa

13.09.2023

Bunsl nzomepun: CTpykTypHas,
MPOCTPAHCTBEHHAsA. DJIEKTPOHHBIE

3¢ (exTsl B MOJIEKYJIaX OPraHuYeCKUX
COEeTUHEHNN

13.09.2023

Knaccudukanus peakiuii B opraHndeckoi
XUMHAN

[IpencraBnenue o knaccuPUKAIIN U
cucrematnueckas Homenkiatypa (IUPAC)
OpraHUYECKUX BEIECTB

13.09.2023

20.09.2023




Cucremarusanus U 0000IEHUE 3HAHUN 1O
TEME

20.09.2023

AJKaHBI: TOMOJIOTUYECKHIA PsiJl, 001as
dbopmyna, HOMEHKIAaTypa U U30Mepus,
JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI

20.09.2023

10

11

duzndyeckre U XUMHUYECKHE CBOMCTBA
aJIKaHOB
HaxoxxneHnue ankaHoB B Ipupoxac.

CriocoOsbl MMOJIY4YCHHA U IPUMCECHCHUC
AJIKaHOB

27.09.2023

27.09.2023

12

[ukoankansl: obmas popmya,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMHUYECKHX CBOWCTB,
CHOCOOBI IOJYYCHHUS U IPUMECHEHUE

27.09.2023

13

14

15

Pemenne pacu€THbIX 3a/1a4 HA
orpeziesieHue MOJIEKYIIpHOU (HopMyIIbI
OpPraHUYECKOr0 BEIECTBA I10 MACCOBBIM
JI0JIAM aTOMOB JJIEMEHTOB, BXOJAILIUX B €70
coctaB. Cucremaruzanus 1 060011eHIe
3HaHUH 110 TEME

AJKEHBI: TOMOJIOTHUECKHH psiji, 001Ias
dbopMyna, HOMEHKIIATypa, SJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII.
CrpyKkTypHas ¥ LIUC-TPaHC-U30MEpHUs
aJIKeHOB

duszndyeckre U XUMUYECKIE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHMKOBa

04.10.2023

04.10.2023

04.10.2023




16

CriocoObI mostyueHus 1 IPUMEHEHNE
aJIKEHOB

11.10.2023

17

18

19

[IpakTuueckas padora Ne 1 o reme
"ITosrydyeHune 3TUIEHA U U3YYEHUE €TI0
CBOMCTB"

Pemenne pacuéTHbIX 3a7a4 Ha
orpezeieHue MOJIEKYIIpHON (HOpMYIIbI
OpraHMYECKOI0 BEIIECTBA

ATKagueHsl: COnpsKEHHbIE,

U30JIMPOBAHHbBIE, KyMYJIUPOBAHHbIE.
Oco0eHHOCTH ANEKTPOHHOTO CTPOSHUS

11.10.2023

11.10.2023

18.10.2023

20

XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JMEHOB

18.10.2023

21

22

23

CrniocoObl 1osy4eHus U IpUMeHEeHue
aJIKaINeHOB

AJKWHBL: TOMOJIOTHYECKUM pAA, 0611135{

q)OpMYJ'Ia, HOMCHKIJIATypa, 3JICKTPOHHOC U

MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
(du3HYecKue CBONCTBA

XMMHYECKHE CBOMCTBA AJIKNHOB

18.10.2023

25.10.2023

25.10.2023

24

KauecTBeHHBIE peaklInM HA TPOMHYIO CBSI3b

25.10.2023

25

26

CriocoObI nostyueHus 1 IpUMEHEHNE
AITKHHOB

Pemenue 3anau: pac4€Tbl O ypaBHEHUIO

XAMHYECKON peaKkuu

08.11.2023

08.11.2023

27

Cucremarusanys 1 0000IeHNEe 3HAHUH 110




TEMC

08.11.2023

28

ApeHbI: TOMOJIOTHYECKUHN Psifl, 00IIas
dbopMyIa, HOMEHKIIATypa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII
OCH30J1a ¥ TOTyoJIa, NX (PU3HUECKUE
CBOMCTBaA

15.11.2023

29

30

XHUMHUYECKHE CBOMCTBA APCHOB: pCaKIIuH
3aMCIICHUA

XHMMHYECKUE CBOWCTBA aPEHOB: PEAKI[UU
PUCOCAMHECHHUS, OKHUCIICHHE TOMOJIOTOB
OeH3oJa

15.11.2023

15.11.2023

31

Oco0eHHOCTH XUMUYECKUX CBOMCTB
CTUpOJIA

22.11.2023

32

33

34

Pemenne pacu€THbIX 3a/1a4 HA
OIIpeIeIEHNE MOJIEKYJIIPHON (POPMYJIBI
OpPraHMYECKOT0 BEIIECTBA

CriocoObI nostyueHus ¥ IpUMEHEHNE
apeHOB

I'eneTndeckas CBI3b MEKIY pa3INYHBIMU
KJIACCaMHU YIJIEBOJOPOIOB

22.11.2023

22.11.2023

29.11.2023

35

Pacu€tel Mo ypaBHEHUSIM XUMHUECKUX
peakmuii. CucreMarusaius u 0000IIeHHEe
3HAHWUH 110 TEME

29.11.2023

36

37

[Tpupoaustii ra3. IlonytHsle HedTsHBIE
rasbl

KamMeHHBIl yroyib U POIyKThI €r0
nepepaboTKu

29.11.2023

06.12.2023

38

Hedtp 1 criocoOs! e€ mepepaboTKy.




[IpumeneHnue npoayKToOB MepepadoTKU
He(TH

06.12.2023

39

40

41

I'enernueckas cBI3b MCKAY pa3InIHbIMU
KJlacCaMH yIrji€BOJOpPOJ0B

FaJ’IOFeHOHpOI/ISBOI{HHC YrJI€BOAOPOAOB:
OJICKTPOHHOC CTPOCHUEC, pCAKIITUN
3aMCIICHUA raJIorcHa

Jle¥icTBue 1mIeIouYe Ha
rajoreHnpou3BoAHbIe. B3anMmopeiicTeue
IUTrajJoreHaJKaHOB C MATHUEM U [IMHKOM

06.12.2023

13.12.2023

13.12.2023

42

Cucremaruzanusa U 00001eHNE 3HAHUN 110
pazneny "YrieBonopoasr"

13.12.2023

43

44

45

KonTponbHas padoTa 1o teme
"VYrneBonopoasr"

[IpenenbHbIE OTHOATOMHBIE CITUPTHI:
TOMOJIOTHUECKUH psij, oOmiast popmya,
CTPOEHHE MOJIEKYJI, U30MEPUs,
HOMEHKJIaTypa, Kiaccudukaus,
(du3HYecKue CBONCTBA

XHUMHUYECKHE CBOMCTBA OpCACIIbHBIX
OIHOATOMHBIX CIIMPTOB

20.12.2023

20.12.2023

20.12.2023

46

CrniocoOblI MostydeHus U IpuMeHEeHue
OJIHOATOMHBIX CIIHPTOB

27.12.2023

47

48

[IpocTeie 3¢upbl: HOMEHKIATYpa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHYECKHX CBOMCTB

MHoroaroMHbIe CIIUPTLBIL: 3TUJICHTJIIMKOJIb 1
TJIMLCPHUH, UX (1)H31/II-IGCKI/IQ U XUMHUYCCKUC

27.12.2023

27.12.2023




CBOMCTBA

CniocoOblI MosTy4eHus U IpUMEHEHUe

49 MHOT'OaTOMHBIX CIIUPTOB 10.01.2024
50 ®deHoII: CTPOCHUE MOJICKYIIBI, (PU3NICCKHE
cBoicTBa. TOKCHYHOCTH (heHOIIa 10.01.2024
51 XuMHYECKue CBOMCTBA (heHoIa 10.01.2024
59 CriocoOb!I MoTydeH s U IPUMEHEHUE
denomna 17.01.2024
[TpakTuueckast paborta Ne 2. Pemenue
53 AKCIEPUMEHTAJIBHBIX 33124 110 TeMe
"CHI/I]C};)TBI u penosnr" ’ 17.01.2024
54 Cucremarusanus 1 0000IeHNE 3HAHUHN 110
TeMe 17.01.2024
ANBAETHIB U KETOHBI: 3JIEKTPOHHOE
55 CTpoeHHE KapOOHWILHOU IPYIIIbL;
TOMOJIOTHUYECKHE PsJIbI, 0011ast popMya, 24.01.2024
MU30MEepHs 1 HOMEHKJIaTypa
56 AJ'IBf[eFPI,I[H Y KETOHBI: (U3NYECKUE
CBOMCTBA; peaKINU MPUCOSTUHEHUS 24.01.2024
57 Peakiuu okuciaeHHs 1 KaYeCTBEHHbBIE
peaklMK alibJIETUA0B U KETOHOB 24.01.2024
58 CriocoObI TTOTydeHUs albACTUIOB U
KETOHOB 31.01.2024
OOHOOCHOBHEIE MpeAeTbHBIE KAPOOHOBBIC
59 ilg(;;);:, 0COOEHHOCTH CTPOCHUS UX 31.01.2024
60 N3omepus 1 HOMEHKIATypa KapOOHOBBIX




KHCJIOT, UX (pU3HUecKue cBOCTBa

31.01.2024

61

62

XUMHUYECKUE CBOMCTBA MPEIAETbHbBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT

Oco0EHHOCTH CBOMCTB MYpPaBbHHOM

KHUCI0Thl. MHOrOOOpa3ue kKapOOHOBBIX
KHUCIIOT

07.02.2024

07.02.2024

63

Oco0eHHOCTH CBOICTB: HEMPEAEIbHBIX U

apoMaTHYeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucnot. [IpencraBuTenu BeIcIInX
KapOOHOBBIX KUCIIOT

07.02.2024

64

[TonaTne o0 MPOU3BOJHBIX KAPOOHOBBIX
KHCJIOT

14.02.2024

65

66

67

CrniocoObl 1oy4eHus U NpUMeHEHne
KapOOHOBBIX KUCIIOT

CrnoxHble 3(hUpbl: TOMOJIOTUYECKUN P,

o0mas popmyna, U30MepHs U
HOMEHKJIaTypa

duznueckre 1 XUMUYECKHE CBOMCTBA
3pHpoB

14.02.2024

14.02.2024

21.02.2024

68

Pemenue pacu€THbIX 3a/1a4: MO0 YPaBHEHUIO

XAMHYECKOW PEaKIU, Ha ONPEIECICHNE

MOJIEKYJISIPHOM (OPMYIIbI OpraHMYECKOTO

BCIICCTBA

21.02.2024

69

[TpakTrueckast paborta Ne 3. Pemenue
OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEME

"Kap6onoBsie kucinotel. CiaoxkHbie dQups"

21.02.2024

70

XKupsr: crpoenue, puznvecKue u




XUMUYECKHE CBOMCTBA (TUIPOIIU3)

28.02.2024

71

72

73

OcoOEHHOCTH CBOWCTB JKHUPOB,
COJIEpXKAIINX OCTATKHU HETIPEICIbHBIX
JKUPHBIX KUCIOT. JKUpbI B IpUpOIe

MpbL1a KaK COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX Moroliee AcicTaue. [lonsaTue o
CHHTETUYECKHUX MOIOIIUX CPEACTBAX
(CMO)

['eHeTnyeckas CBSI3b YII€BOIOPOAOB U
KHCJIOPOJICOACPKAIINX OPraHUYECKHUX
BEIIECTB

28.02.2024

28.02.2024

06.03.2024

74

Pacuérel mo ypaBHEHUSIM XUMHUYECKUX
peakuii

06.03.2024

75

76

77

Cucremarusanus 1 0000IeHNE 3HAHUHN 110
TeEME

OO01mmas xapakTepucTHKa YTIeBOJI0B U
KJlacCcU(UKaIus yrieBogoB (MOHO-, IU- U
MOJIMCaXapHUIbl)

Momnocaxapuasl: pU3NUECKHE CBOMCTBA U
HAaXO0’JIEHUE B MPUPOJIE

06.03.2024

13.03.2024

13.03.2024

78

79

80

[IpumeHeHue T0KO03bl, €€ 3HaUeHue B
KU3ZHEJEATEIIbHOCTH OpraHu3Ma

Jucaxapunbl: caxapo3a, MajabT03a U
nakro3a. HaxoxneHnue B npupoe u
IIPUMEHEHHE JUCaXapHuI0B
ITonucaxapuasl: cTpoeHHUE MAaKPOMOJIEKY!L,
¢u3nUeckre 1 XUMUYECKHE CBOMCTBA,
[IPUMEHEHHUE

13.03.2024

27.03.2024

27.03.2024




81

[TonsaTne 06 UCKYCCTBEHHBIX BOJIOKHAX

27.03.2024

82

83

84

Pemenne pacdeTHbIX 3a1a4 HaA
OIIPECIICHUE 0N BBIXOZA IIPOLYKTa
PeaKIuu OT TEOPETUUECKU BO3MOKHOTO

Cucremarusanys U 0000IeHNE 3HAHUI 110
pazzueny
KonTponbHas padoTa 1o Teme

"Kucnopoaconepsxainiyue opraHu4ecKue
coenuueHus"

03.04.2024

03.04.2024

03.04.2024

85

AMUHBL: KITacCUPUKAIH, CTPOCHUE
MOJIEKyJI, o0mas popmMyia, H30Mepus,
HOMEHKJIaTypa U (pU3MYECKHEe CBOICTBA

10.04.2024

86

87

XVMHYECKHE CBOMCTBA AN (PaTHUECKUX
aMUHOB

AnunuH: CTPOCHUC aHUJIMHA, 0COOEHHOCTH
XUMHYECKHX CBOMCTB aHUJIMHA

10.04.2024

10.04.2024

88

CrniocoObl MostydeHus U IpUMeHEeHue
annpaTUYECKUX aMUHOB

17.04.2024

89

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1
nuzomepus, (pu3nuecKrue CBOCTBa.
OTtaenbHbIE MTPEICTaBUTENH O
AMUHOKHCIIOT

17.04.2024

90

91

XHUMHYECKHE CBOMCTBA aMUHOKHCIIOT, UX
OMOJIOrMYeCcKOe 3HAUEHNE aMHHOKHUCIIOT.
CuHTE3 ¥ TUAPOIU3 NENTUIOB

Benku xak npupoaHbIe TOTUMEpPHI;
CTPYKTYpBI O€JIKOB

17.04.2024

24.04.2024




92

XUMHUYECKHE CBOUCTBA OEIIKOB

24.04.2024

93

04

95

96

A3oTcoaepiKaline reTepoluKINIeCKIe
COCANHCHUA. HYKJIGI/IHOBBIC KHUCJIOTHI:
COCTaB, CTPOCHUE U OMOJIOTHYECKasi POJIb

[TpakTuueckas padora Ne 4. Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeME
"A3oTcoaeprKalie OpraHu4ecKue
coeuHeHus"

[TpakTuueckast pabota Ne 5. Pemenue
SKCHEPUMEHTAIBHBIX 33]a4 110 TEME
"Pacno3HaBaHue OpraHuYeCKUX
coeqrueHuin”

KonrponbHas padora no reme

"A3zoTcoaeprKalye OpraHu4ecKue
coeuHeHus"

24.04.2024

08.05.2024

08.05.2024

08.05.2024

97

OCHOBHBIC TTOHITUS XHMUH
BBICOKOMOIJICKYJIAPHBIX COE€IUHEHUN U
METObI UX CUHTC3a —IIOJIMMCPU3AlUA U
MNOJIMKOHACHCAIIUA

15.05.2024

98

[TnacTmaccel. YTunuzanus u nepepadoTka
IIacTUKa

15.05.2024

99

100

DnacToMephl: HaTypabHbIHI
CUHTETHUYECKHE KayuyKu. Pe3una

BomokHna: HaTypaJIbHbIC, HCKYCCTBCHHELIC,

CHUHTCTHUYCCKHUC. HOJ'II/IMepBI CII€IuaJIbHOI'O

Ha3Ha4YCHUA

15.05.2024

22.05.2024

101

[Tpaktruueckas padora Ne 6. Pemnenne




AKCIIEPUMEHTAJIbHBIX 33]1a4 110 TEME
"Pacmio3HaBaHue miacTMacc U BOJIOKOH"

22.05.2024

O060011eHNEe U CUCTeMAaTH3aIH
102 M3Y4YEHHOI'0 MaTepuaia 1o TeMe

"BbICOKOMOJIEKYJISIPHBIE COSUHEHMS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

22.05.2024




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET
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