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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepaibHOM 00pa3zoBaTENLHOM MporpaMmsbl cpeanero ooimero oopazopanusi(DOIT
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojaBaHus y4eOHOTO MpeaMera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3yIonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MMOJIOKEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
rona» (Pacnopsixenue IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUs 3aHUMAEeT BaKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npo@uiIbHOrO OOy4YeHHs, MPU3BAHO OOECHEUYUTh OO0IICOO0PA30BATENbHYIO U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO ISt
aJanTalid UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIMYME, a TAKXKE IS
MPOJIOJDKEHUs O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSIETCS OJJHON M3 NPUOPUTETHBIX AUCIUILINH.

B mporpamMmme 1o XuUMHM Ha3Hau€HUE MpeaMeTa «XUMHS» IMOIydaeT
NOoApOOHYI0O  WHTEPIpPETAllMi0 B COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nosnoxkeHusimu GI'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3yNbTaToB OOyYeHHUS] M TpPeOOBAaHUW K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOJAUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIyYeHHE TPEICTaBICHUS O IIENAX, COJAEpX,aHuHU, OOIed cTpaTeruu
oOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KoTopast npeaycMaTpuBaeT
OTpeNIeJICHHE: TPUHIUIIOB CTPYKTYPUPOBAHUS W TOCJIEAOBATEIHLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPUCTHK; TOAXO0JI0B K (HOPMUPOBAHHUIO COJIEPKATEILHOW OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHXKEHHM OOydYarommuxcs B
paMKax HWTOTOBOM arTecTtaliM B (QopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriyOJI€HHOTO N3YUCHUS XUMUH:

e yCTaHaBIWBAaCT WHBAPUAHTHOE MPEAMETHOE COJEpKaHHEe, 005S3aTeIbHOE
JUIT U3y4YeHUs B paMKaxX OTIEJIbHBIX MNpoduiiei, mnpeaycMaTpuBaeT



pacnpeneNeHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 7aéT mpuMEpHOE pacnpeesieHue yueOHOro BpeMEHU, PEKOMEH,TyeMOTO JIJIsI
U3YYEHUS OTNIETBHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e JAaET METOJMYECKYI0O MHTEPIPETALMIO IIeJIeH U 3aJlay U3y4YeHUsl NpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTHUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTebHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METanpeIMETHBIX, NMPEAMETHBIX), @ TAaKXe€ C y4ETOM OCHOBHBIX BHUIOB
yueOHO-TI0O3HABATENbHbIX JACMCTBUIA  OOydarolmerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeieaMH YCTaHOBIIEHHOM MPOrpaMMON [0 XUMUHU 00s13aTENIbHOM
(MHBapuMaHTHOM) COCTaBIISAIOLIEH COAEpPKAHUS YYEOHOro IpeaMeTa «XUMUs»
0CTa€TCs BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIOIIEH, KOTOpasi JOJIKHA
OIPEENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQ U OOy4eHHUS.

B coorBercTBUM ¢ KoHUentyadbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTEME
nudepeHupoBaHHOTO OOyYEHHsI Ha ypOBHE CpEIHEro oO0IIero oOpa3oBaHUs
XUMHUSL Ha YpOBHE YINIYOJEHHOIO U3Y4YEHHUsS HalpaBlIeH Ha pean3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM NOJIYYEHHS] XUMUYECKOTO 00pa3oBaHus
B pPAMKax MW3y4YEHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alUAX CPEeIHEro NpohecCHOHATBLHOTO0 00pa30BaHusl.
B 31011 CcBSI3M M3ydyeHue npeaMeTa « XuMHUsh» OpUEHTUPOBAHO MTPEUMYIIIECTBEHHO Ha
pacliMpeHue M YIUIyOJIEHHE TEOPETUYECKOM U MPaKTUYECKOM MOATOTOBKU
oOy4Jaronnxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOPHIb 00yYeHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  MMOCIEAYIOMIEro TIOMY4YeHHsT XHMHUYECKOro oOpa3oBaHMs B
opranm3zanusx mnpodeccuoHanpHoro ooOpazoBanus. Hapsigy ¢ sTum, B cBeTe
tpeboBannit ®I'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHsS (eepanbHON
o0pazoBaTeILHON MPOrpaMMBbI CPEIHETO O0IIEero 00pa30BaHUs U3YYCHUE TIPeAMETa
«XHUMHSA» OPUEHTUPOBAHO TAK)KE HA PELICHUE 33]1ad BOCIUTAHUS U COLMAIBHOIO
pa3BUTHS OO0ydaromuxcs, Ha (OpMUPOBAHHE Yy HHUX OONIEHHTEIUICKTYaTbHBIX
YMEHHM, YMEHHH palMOHANIM3alMU y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAPEAMETHBIN XapaKkTep.



CocTaBngomuMu npeaMera « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIAIOTCA  YIUIyOnéHHble Kypchl — «Opranmueckas xumus» U «OOmas u
Heopranudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHATh nojoxenuss GI'OC COO o paznuuugx 6a30BOro U yriryOJIEHHOIO YpOBHEN
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpPraHUYECKass XUMHUS» COCTaBISET COBOKYINHOCTb HPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CHUcTeMa
3HaHUU TIOJy4yaeT OIpENeIEHHOE TEOPETUUYECKOE JIONOJHEHHUE, IO3BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (haKTOJIOTMYECKOTO MaTepHaia.
Tak, Ha yrayOn€HHOM ypOBHE HM3YyYEHHs MpeAMeTa oOecreueHa BO3MOXXHOCTh
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U YTIyOIeHUs IPEICTaBICHUN O CTPOCHUHN
BEILIECTBA, XUMHUYECKOM CBS3M W 3aKOHOMEPHOCTSX HPOTEKAHMS pPEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3pPEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuoanyeckoro 3akoHa U llepmonnueckoid CHCTEMBl XUMHUYECKHUX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTpOoeHMH aroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHUS
HHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAK)KE C TOUKU
3peHHs MEXaHU3MOB €€ oOpa3oBaHusA. M3yueHue TUIIOB peakuuid JOMOJHSAETCS
(GopMUpOBaHHEM MPEACTABICHUM 00 JJIEKTPOXMMHUYECKHX Ipoleccax MU
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XUMHUH MTPU
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHKE BOIPOcaM 00 3JIEKTPOHHBIX 3P (deKTax, 0O B3aUMHOM BJIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIepKaHNe KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3YYEHHUS JUIs KJIACCOB OIpeeaEHHOro npoduis (rJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHHM K OOIIell cucTeMe MpEeAMETHBIX 3HaHUMN)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeTbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYECKOro npoduiis 60ab110€ 3HaYeHue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana 1o oomei xumuu. [Ipu usyyenun npenmera
B JIaHHOM CJIy4ae akKUEeHT OyJeT caenaH Ha OOIIHOCTh METOJOB IO3HaHUA,
OOLIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMUKH, JJIEKTPOJIN3a, IPEICTABIECHUS O CTPOEHUU BEUIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa 1 KJIACCOB XUMHUKO-
Oouonoruueckoro npoduiast OONbLUINKM yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B aToMm cinyyae nmpenocTaBisieTcss BO3MOXKHOCTh JiJIst 60J1€€ 00CTOSITENIbHOTO



pPaccMOTPEHUS XUMUYECKOW OpraHM3alliy KIETKU KaKk OMOJIOTUYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K HIPUMEPY, TAKHE CTPYKTYpPHBIE KOMIIOHEHTBI, KakK
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTABE U CBOMCTBAX NPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM U M3Y4EHMsI CYIIHOCTH HPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-HaydHblE NpeaMeTb», «MartemaTuka u
uHbopMaTuka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOT'O M CpEIHEro 001ero oopazoBanus (Ha 0a30BOM YpOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SIBISETCA (OPMHPOBAHUME OCHOB HAyKH
XUMUH KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUUECKON NEATEIbHOCTH
YeJI0BEKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. Pemenne 3Toi 3aaa4um Ha
yIIyONEHHOM YpOBHE HU3YYEHHs MpeAMETa IMPEeAroiaraeT peaau3aluio TaKhX
1eJIeH, KakK:

e (opMupoBaHME TPEACTABICHUWA: O MAaTEpUAIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled ponu B oOecredeHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00€eCleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHUs, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJbTypbl UYE€lOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON CpelIe;

e OCBOCHME CHCTEMBI 3HAHWW, JIKAIIUX B OCHOBE XUMHYECKOU
COCTABJISIIOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA: QyHIAMEHTAIbHBIX
MOHATHM, 3aKOHOB M TEOPUU XMMHUH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 00X
Hay4HBIX NMPUHLMIAX XUMUYECKOTO TPOU3BOJICTBA;

e (opmupoBaHHe y 00yJarommxcs OCO3HAaHHOTO IIOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMUYECKHUX 3HAHUN i1 OOBSICHEHUS
KJIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XMMHH, JJIsi OOBSCHEHUS U



MPOTHO3UPOBAHUS SIBJICHUW, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelIeHus MpoOJieM, CBA3aHHBIX C XUMHEHN, TPOTHO3UPOBAHUS,
aHaJIN3a U OLEHKH C ITO3UIIAHN DKOJOTMYECKON 0€30aCHOCTH MOCIIEACTBUMN
OBITOBOM U TPOU3BOJCTBEHHOW JEATECIILHOCTH YeOBEeKa, CBA3aHHOW C
XUMHUYECKUM IIPOU3BOJICTBOM, UCIIOJIB30BAaHUEM U TIEPEPabOTKOM BEIIECTB;
yrayOJeHre MpeCTaBICHUI 0 HAyIHBIX METO1aX MO3HAHMS, HEOOXOIUMBIX
JUI. TIPUOOPETEHUsS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKHX SIBJICHUN, HMMEIOIIMX MECTO B IIPUPOJE, B
MPAKTHYECKOMN JEATETLHOCTH U MOBCETHEBHOMN KU3HHU.

B nmane peanuzaiuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
GYHKIMNA TETOCTHON CHCTEMBI CPETHEro OOIIero o0pa3oBaHUs NPH WU3YYCHUHU
npeaMeTa «XuUMUS» Ha  YIIyOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHUE YOCKJAEHHOCTH B TO3HABAEMOCTH SIBICHUU IMPUPOJBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECCKUX U
MPUKIATHBIX HCCIICIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYEHHWIO M TO3HAHMUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIO M  CaMOBOCIIMTAaHWIO  HAa  OCHOBE  YCBOCHHS
00IIeueI0BeYSCKUX IICHHOCTECH;

pa3BUTHE MMO3HABATEIHHBIX MHTEPECOB, HHTCILNICKTYATbHBIX M TBOPUYCCKUX
CIIOCOOHOCTEM oOydaromuxcs, (GopMHpOBaHHE Y HHUX CO3HATEIHHOTO
OTHOIIICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHMIO KaK
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3I0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

dbopMUpOBaHHE YMEHHH M HaBBIKOB Pa3yMHOTO IIPUPOJIOIOJIH30BAHUS,
Pa3BUTHE DKOJOTHYSCKON KYIbTYphI, IPUOOPETEHUE OMBITa OOIIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AEATEIHLHOCTH.

OO6mIee yuciIo 9acoB, MPEAYCMOTPEHHBIX JIJIST M3YYCHHUS XUMHH Ha yTITyOJIeHHOM
YpOBHE cpeaHero oo1iero oopa3oBanus, coctaisieT 204 gacos: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezelo).



COAEPXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[TpenMeT 1 3HaUE€HNE OPraHUYECKON XUMUH, IPEACTABIEHUE O MHOTOOOpa3HH OpraHNYE€CKUX COETUHEHUI.

DNEKTPOHHOE CTPOECHUE aTOMa YIJIEpoJAa: OCHOBHOE M BO30YXIEHHOE COCTOSAHUS. BaneHTHbIE BO3MOKHOCTH aroma
yriaepoja. XMMHUYECKasl CBA3b B OPraHUYECKHX COEAUMHEHUSX. THUlbl rMOpUIM3allMM aTOMHBIX OpOMUTalIel yriiepoja.
Mexanu3Mbl 00pa30BaHMsI KOBAJIEHTHOW CBSI3U (OOMEHHBIA M JOHOPHO-AKUENTOPHBIN). THIbI mepeKkphIBaHUS aTOMHBIX
opburaney, 6- u n-cBa3u. OauHapHas, ABOWHAA U TpolHas cBs3b. CIOCOOBI pa3pbiBa CBA3EH B MOJIEKYJaX OPraHUYECKUX
BenlecTB. [loHsATHE 0 CBOOOIHOM pajuKaie, Hykjieopuie U ANeKTpopue.

Teopust cTpoeHus opranmyeckux coeauHeHnii A.M. bytiiepoBa M COBpEMEHHBIE NPENCTABICHUS O CTPYKType
MOJIEKYJl. 3HAUYEHHE TEOPHH CTPOEHUS OPraHUYECKUX COCIUMHEHUW. MONEKYIsIpHbIE W CTPYKTYpHbIE (HOPMYJIBL.
CrpykTypHble (OpMYyJbl pa3IMYHBIX BHJIOB: pa3BEpHYyTas, COKpali€HHas, ckeneTHas. M3omepusd. Buabl mzomepuu:
CTPYKTypHasi, IPOCTPAHCTBEHHAs. DJEKTPOHHBIE 3(PPEKThl B MOJEKYyJaX OPraHUYECKUX COCAMHEHUN (MHIYKTUBHBIN U
MEe30MEepHBIN 3PP eKThI).

[IpencraBnenne o kiaccupukauuu opraHuyeckux BemiectB. [loHsTne o ¢QyHKUMOHANBHOW rpymme. ['omomorus.
['omonorndeckue psaael. CucreMatudeckas HoMeHkIaTypa opranndeckux coennnennit (IUPAC) u TpuBuaibHbIE Ha3BaHUS
OTZEJIbHBIX IIPEACTABUTEIICH.

OcobenHoctn W Kiaccu(uKalusg OpraHudyeckux peakuuid. OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIE PpEAaKIUHU B
OPraHUYECKON XUMUU.

DKCneprUMEHTaIbHbIE METObl U3YUYE€HHsI BEUIECTB U MX MPEBpAIICHUI: 03HaKOMJIEHHE ¢ 00pa3laMu OpraHUYeCcKuX
BEILECTB U MaTepuajaMy Ha UX OCHOBE, OTBITHI MO MPEBPANICHUIO OPraHUYECKUX BEIIECTB MPU HarpeBaHuu (TUIABJICHHE,
oOyTaMBaHUE U TOPEHHE), KOHCTPYHUPOBAHUE MOJENIeH MOJIEKYJI OPraHUYE€CKIX BELIECTB.

YriaeBoaopoanl.



Ankanpl. ['oMonormdeckuii psa  ankaHoB, oOmas ¢opMmysia, HOMEHKJIATypa M HW30MEpHs. OJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI AIKAHOB, SP>-rHOpHUAN3aIKs aTOMHBIX OpOHTAasIel yrieposa, 6-cBa3b. Gusnueckue
CBOMCTBA aJIKAHOB.

XUMHUUYECKHE CBOMCTBA AJIKAHOB: PEAKIMU 3aMEICHUS, U30MEpPU3ALNH, ACTUAPUPOBAHMS, ITUKIU3AIMU, TUPOJIN3a,
KpEeKHUHTa, TopeHus. [IpencraBieHre o MEXaHU3ME peakiui paauKaaibHOTO 3aMEIICHUS.

Haxoxpaenue B npupoje. CriocoObl MOTyYEHHS] U1 TPUMEHEHHUE AJIKAHOB.

[Muknoankansl. O6mas popmyna, HOMEHKIAaTypa u uzomepus. OCOOCHHOCTH CTPOSHUS M XUMUYECKAX CBOMCTB MaJIbIX
(mukIIonponaH, NHMKIOOyTaH) M OOBIYHBIX (IIMKJIOMNEHTAH, MUKIOTeKCaH) IMKiIoadkaHoB. CrocoObl TMOJNyYeHUS U
IIPUMEHEHUE LIUKIIOAIKAHOB.

Ankenbl. ['oMonorudeckuit psii ajJikeHOB, oOmias Gopmysia, HOMEHKIATypa. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOEHHE MOJEKy] AalKEeHOB, SP’-TMOpMAM3alUs AaTOMHBIX OpOuWTanell yriaepoga, o- M m-cBsasd. CTPyKTypHas H
reomerpudeckas (uuc-TpaHc-) wu3omepus. Dusznueckue CBONCTBA aJKEHOB. XHWMHWYECKHE CBOWCTBA: pPEaAKIUU
IIPUCOEIMHEHHUS, 3aMEILIEHUS B O-TIOJI0KEHUE IIPU IBOMHOM CBSI3U, IOJIMMEpU3alnu U okucieHus. [IpaBuino MapkoBHUKOBA.
KauecTBeHHbIE peakiiiy Ha JBOMHYIO CBsI3b. CIIOCOOBI MOTYUYEHHUS U TPUMEHEHUE aJIKEHOB.

Ankaauensl. Kiaccudukainus ajikagueHOB (CONPsOKEHHBIC, HW30JIUPOBAHHBIE, Kymyauposantvie). OCOOCHHOCTH
3JIEKTPOHHOIO CTPOCHHSI U XMMHMUYECKHUX CBOWMCTB COMNpPSIKEHHBIX THUEHOB, 1,2- u 1,4-ipucoenuuenue. llommmepusanms
conpsiKEHHBIX TUeHOB. CIOCOOBI MOTYyUYCHUS U TPUMEHEHHE aJIKaIUCHOB.

Anxunbl. ['oMollorMueckuil psajx ajakuHOB, oOmias ¢GopMmysia, HOMEHKJIATypa M HM30MEpUs. JIEKTPOHHOE H
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aIKHHOB, SP-THOpUIM3AIis aTOMHBIX opOuTaneu yriepoaa. dusndeckue cBONCTBA
ATKMHOB. XHMHUYECKHE CBOMCTBA: PEAKIMU MPUCOCAWHEHUSA, JUMEPU3ALMU U TPUMEpPHU3ALNM, OKUCIeHHs. KuciotHbie
CBOMCTBa aJKMHOB, MMEIOIIMX KOHLIEBYIO TpPOMHYIO CBs3b. KauecTBeHHbIE peakUUd Ha TPOWHYI CBA3b. CHocOOBI
MOJy4YEHUs U TPUMEHEHUE AIIKUHOB.

ApomaTudeckue yrieBoaopo bl (apeHsl). ['oMmonornyeckuii pst apeHoB, 001mas ¢hopmMyia, HOMEHKIATypa U U30MEPHS.
DNEKTPOHHOE W MTPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJIbI OeH301a. Du3nyeckune CBOMCTBA apeHOB. XUMHUECKHE CBOWCTBA
O€H30jJ1la U €ero TOMOJIOTOB: pEaKIMu 3aMelIeHUsT B OCH30JIbHOM KOJIbIIE M YTJEBOJOPOJHOM pajJuKaje, peakiuu
MPUCOEANHEHUsI, OKUCJIEHHE TOMOJOroB OeH3ona. IIpeacTtaBieHue 00 OpPUEHTHUPYIOUIEM JEHUCTBUM 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha MPUMEpPE AJIKWIbHBIX PAJUKAIOB, KapOOKCUIHHOM, THIPOKCUIHLHOW, aMUHO- U HUTPOTPYIIIIHI,



aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKUX CBOMCTB ctupona. [lomumepuszamus crupona. CrnocoObl MOMy4YeHHS U
NPUMEHEHHE apOMaTHUYECKHUX YTIJIEBOJOPOIOB.

[Tpuponusiii ra3. Ilonmyrasie HedTanbie ra3pl. Hedth u e€ mpoucxoxknenune. KamMeHHBIN yroib U MPOAYKTHI €TO0
nepepadoTku. CrocoObl mnepepaboTku HedTU: TEpPeroHka, KPEeKUHr (TEePMUYECKHUM, KaTaluTUYECKUW), pUDOPMUHT,
nupodnus. [IponykTel nepepaboTku HeTH, UX IPUMEHEHUE B MPOMBIIIIICHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXKAY Pa3INYHBIMU KJIACCaAMH YTIIEBOIOPOIOB.

DJEKTPOHHOE CTPOCHHE TaJOTEHIPOU3BOAHBIX YIIIEBOJOPOI0B. Peakinu 3aMenieHus rajoreHa Ha TupoKCOTPyIIIy,
HUTPOTPYIIY, [UAHOTPYIITY, aMUHOTpymITy. [leficTBHE Ha raJloreHIIPOU3BOIHBIE BOJHOTO U CIIUPTOBOTO pacTBOpa HIENOYH.
B3aumoneiictBue aurajoreHaJkaHoB C MarHueM M IUHKOM. IloHsATHE O MeTaloOpraHu4ecKuX COEAUHEHUSX.
Hcnonp30BaHue rajJoreHIponu3BOAHBIX YTIEBOIOPOAOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHUYECKHUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOAbl HW3YYCHHsI BEIIECTB M HX MPEBpallleHUI: u3yuyeHrne (U3MUecKnX CBOMCTB
yIIEBOJIOPOAOB (PacTBOPHUMOCTh), KAYECTBEHHBIX pEAKIUW YTIEBOJOPOAOB Pa3IUYHBIX KiaccoB (oOeciBedyMBaHHE
OpOMHOM MM NOTHOM BOJIbI, PACTBOpA IEpMaHraHaTa KaJlis, B3aUMOICHCTBHE alleTHJICHa C aMMUAYHbIM PACTBOPOM OKCHJIa
cepebpa(l)), xkauecTBeHHOE OOHapyKE€HUE YIJIepoJia M BOAOPOJa B OPraHMYECKUX BELIECTBaX, MOJIYYEHHE STHIIEHA U
U3yYEHUE er0 CBOMCTB, O3HaKOMJICHHE ¢ KoJUIeKIusIMu «HedTe» 1 «YTomby, ¢ 00pasiiaMu miacTMacc, KayqykoB U PE3HHBI,
MOJICTTMPOBAHUE MOJIEKYJ YTJIEBOJOPOIOB M TAJIOTCHIIPOU3BOIHBIX YTIEBOIOPOIOB.

Kucsiopoacoaep:xaiye oprannyeckue coenHeHus.

[TpenensHble OAHOATOMHBIE cCIUPTHI. CTpoeHUE MOJIEKYI (Ha MpUMepe MeTaHoja U 3TaHoja). ['omonoruueckuii psn,
oOuast Qgopmyina, U30Mepusi, HOMEHKIaTypa M kiaccupukanus. Pu3ndeckue CBOWCTBA MPENEIbHBIX OJHOATOMHBIX
cupTOB. BomopoaHbIe CBSA3M MEXKIY MOJIEKYJIaMH CIIUPTOB. XUMHUYECKUE CBOMCTBA: PEaKIIUU 3aMEeIeHUs, IeTHApaTaIiHn,
OKHCJICHHS, B3aMMOJICHCTBHE C OPTaHMYECKUMHU M HEOpraHNUEeCKUMHU KuciaoTamu. KauecTBeHHas peakiys Ha OTHOATOMHBIE
cnupThl. JleficTBUME 3TaHONA M METaHOJa HAa OpraHu3M uesnoBeka. CrnocoObl MOJydYeHUS U NMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢upsl, HOMEHKIaTypa U n3omepusi. OCoOOeHHOCTH GUBHUECKUX U XUMUYECKUX CBOMCTB.

MHoroaromMHbIe CIUPTHI — STUJIICHIIINKOIb U TIUIepuH. OU3NYeCKue U XUMUYECKUE CBOMCTBA: PEeaKIK 3aMEIICHHUS,
B3aMMOJICHCTBHE C OPTaHUIECKUMHU U HEOPTAHUYECKUMHU KUCIOTaMH, KaYeCTBEHHAs] PEaKiusi Ha MHOTOATOMHBIE CITUPTHI.



[IpencraBinenne 0 MexaHWU3ME peakIui HyKJIeohUIbHOTO 3amerieHus. [leiicTBue Ha opraHu3Mm dYemoBeka. CrocoObI
MOJYYEHHUS U TPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYIbl, B3aUMHOE BIUSHHUE THAPOKCOTPYINBI U O€H301bHOTO siApa. dusnueckue cBOWCTBA
dbenona. OcobeHHOCTH XMMUYECKUX CBOMCTB (peHosa. KauecTBenHsbie peakiinu Ha GpeHost. TokcuuHocTh eHona. Criocoosnl
noyyeHus ¥ npumeHenue gpenona. derondopmanbaeruaHas cModa.

KapOoHunbHbIE COEAMHEHUS — albJCTUIBl M KETOHBI. JIEKTPOHHOE CTPOEHHE KapOOHWJIBHOW TPYIIIHI.
["'oMonorudeckue psapl albIETHAOB M KETOHOB, oOmas ¢Gopmyia, u3oMepusi 1 HOMEHKIaTypa. Pu3ndeckue CBOWCTBA
aJIbJICTU/IOB U KETOHOB. XMMUUYECKHUE CBOMCTBA aJIbJICTH/IOB U KETOHOB: peakiuu npucoeauHeHusi. OKUCIIEHUE alibIETH/IOB,
Ka4eCTBEHHBIC PEaKIMU Ha ajabJaeruabl. CriocoObl MOIYyYSHUS U MPUMEHEHNE allbJIETHI0B U KETOHOB.

OnHOOCHOBHBIE TIpeACibHBIE KapOOHOBBIE KHCIOTHI. (OCOOEHHOCTH CTPOEHHS MOJICKYJT KapOOHOBBIX KHCIIOT.
N3omepust u HomeHkatypa. duznueckrue CBOMCTBA OJTHOOCHOBHBIX MPEICIIbHBIX KapOOHOBBIX KUCIOT. BomopoaHbie cBsA3U
MEK]Ty MOJIEKYyJIaMHi KapOOHOBBIX KUCIOT. XUMUUECKHE CBOMCTBA: KUCIIOTHBIE CBOMCTBA, peaKIus dTepudUKaIUU, PEAKIIUU
C ydYacTHEM YTJIeBOJOPOJHOr0 paaukaita. OCoOEHHOCTH CBOWCTB MYypaBbHMHON KHCIOTHI. [loHSATHE O TIPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CJIOXKHBIX 3¢upax. MHOrooopasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEINpPEISIbHbIX U
apoMaTUYECKUX KapOOHOBBIX KUCIIOT, AUKAPOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KHUCJIOT. [IpefacTaBUTeNn BBICIIMX
KapOOHOBBIX KHUCJIOT: CTE€APUHOBAS, MAJIbLMUTUHOBAS, OJIEUHOBASI, IUHO€8a51, TUHOIeH08asl KUCTOThL. CroCOObI MOTyUYeHUS
U IPUMEHEHHUE KapOOHOBBIX KUCIIOT.

Cnoxnbie 3upbl. 'omonoruyeckuit ps, odmas ¢popmysia, H30Mepus U HOMEHKIaTypa. OU3NYeCKUe U XUMHUYECKUE
CBOMCTBA: TUAPOJIN3 B KUCIIOW U IIEJIOYHOU Cpee.

Kupel. Ctpoenue, ¢Gu3UUYeCKHMe M XUMUYECKHE CBOMCTBA JKMPOB: THUIPOJIM3 B KHUCJIOW W WIEJIOYHOM Cpeje.
OcoOeHHOCTH CBOMCTB KUPOB, COJIEPKAIIUX OCTATKU HEMPEETbHBIX JKUPHBIX KUCIIOT. XKUphI B IpUpo/IE.

MBpbL1a KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBHE.

OO6miast xapakTepucTika yrieBoaoB. Knaccudukaius yriaeBogaoB (MOHO-, AU- U TOJMcaxapuabl). MoHOcaxapuibl:
TIII0K03a, (PpyKTO3a, rajJakTosa, pubdo3a, Ae3okcupruoo3a. Ou3ndeckue CBOMCTBA M HaxoXJIeHue B mpupoae. DoToCUHTE3.
XUMUYECKHE CBOMCTBA TIFOKO3BI: PEAKIIUU C YYaCTHEM CHUPTOBBIX U aJIbJACTUIHON TPYII, CIUPTOBOE U MOJIOYHOKHCIIOE
opoxxenue. [I[puMeHeHne TIIIOKO3bI, €€ 3HAUCHHE B KU3HEACATEILHOCTH Oopranu3Ma. J[ucaxapuasl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBiauBaroye U HEBOCCTaHABIMBAIOIIME aucaxapuasl. ['uaponn3 aucaxapuaoB. HaxoxaeHue B mpupoae



u npuMeHenue. [lonucaxapuapl: Kpaxmai, TJIUKOTE€H U 1eiunosio3a. CTpoeHre MakpoMOJIEKyJd Kpaxmana, TJIMKOTeHa U
LEeJUTI0103bl. DU3NYECKUE CBOWCTBA Kpaxmaia U LEUII0I03bl. XUMUYECKHE CBOMCTBA Kpaxmaia: TUAPOJIN3, Ka4eCTBEHHAs
peakiusi ¢ HOAOM. XUMHUYECKHE CBOMCTBA IIEJUIIONIO3BI: THAPOIU3, MoJydeHue 3(¢upoB Ieiono3bl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

DKCIEpUMEHTAIBHBIE METO/IBI U3YUEHUS BEIIECTB U X NMPEBPALICHUN: PACTBOPUMOCTD Pa3JIMYHbIX CIIUPTOB B BOJE,
B3aHMOJICMCTBUE ATAHOJIA C HATPUEM, OKUCIICHHE ITUJIOBOrO CHUPTA B AIBACTHJ HAa PACKAJEHHOM MEIHOW IMPOBOJIOKE,
OKHCJICHHE STUJIOBOTO CIIUPTA AUXPOMATOM KaJinsl (BO3MOXKHO UCTOJb30BAHUE BUICOMATEPHUAIIOB), KAUECTBEHHBIE PEAKIIUU
Ha anpieruapl (¢ ruapokcunom auammuHcepeoOpa(l) u rumpokcuaom menu(ll)), peakuus raunepuHa ¢ THIPOKCUIOM
meau(ll), xuMuueckue CBOMCTBa pacTBOpa YKCYCHOM KHUCIOTHI, B3aUMOJICUCTBHE pPACTBOpa TJIIOKO3bI C THIAPOKCUIOM
meau(ll), B3aumoaeicTBre Kpaxmaia ¢ MOJOM, PEIICHHUE HKCIEPUMEHTAIbHBIX 33/a4d no TeMaM «CrupThl U (HEeHONbI»,
«Kap6oHoBrsie KucIOThI. CI0KHBIE YPUPHD».

A3oTcoaep:xaliue OpraHn4ecKue coeJuHeHH .

AMHHBI — OpraHMYecKkue Mpou3BOAHBbIE ammuaka. Knaccudukanus amMuHOB: anudaTudyeckue U apoMaTUYECKHE,
NepBUYHBIC, BTOPUYHBIE U TpeTudHbie. CTpoeHHEe MOJIeKyJ, o01mas Gopmyina, u3oMepusi, HOMEHKIATypa U (pusnyeckue
CBOMCTBA. XHUMHYECKOE CBOMCTBa alu(aTUYECKUX AMHUHOB: OCHOBHBIE CBOMCTBa, AJIKWJIUPOBAHUE, B3aUMOCHCTBHE
IIEPBUYHBIX AMUHOB C a30TUCTOMN KACIOTON. CONM aJIKUIIaMMOHHSI.

AHUIVH — OpeACTaBUTEIb AaMUHOB apoMaTh4ecKkoro psaa. CtpoeHne anuivHa. BzauMHOe BIMSIHUE TPy aTOMOB B
MoJiekysie aHuiauHa. OCOOEHHOCTHM XMMHYECKUX CBOMCTB aHWiIMHA. KadecTBeHHBbIe peakinmu Ha aHWIMH. CrocoObl
MOJIYYCHHS ¥ IPUMEHEeHHEe anudaTuueckux aMuHoB. [loydyenne anuirMHaa nu3 HUTpoOEH30I1a.

AmuHokucnotel. HoMenkiatypa u wuzomepusi. OTHaelbHbIE NPEACTABUTENINA (-aMUHOKHWCIIOT: TJWLWH, aJaHUWH.
duznyeckre CBOMCTBA AMUHOKHUCIIOT. XMMUYECKHE CBOMCTBA aMUHOKHUCIIOT KaK aM(OTEPHBIX OPraHUYECKUX COEAMHEHU,
peaKIus MOJMKOHACHC AN, 00pa30oBaHUE MENTUIHOM CBsI3H. bronornyeckoe 3HaueHne aMMHOKUCIOT. CHHTE3 U THIPOJIN3
MEeNTUAOB.

benku kak npupoanHbie oauMepsl. [lepBudHas, BTOpUYHAS U TPETHYHAS CTPYKTypa 0enkoB. XUMHUYECKHUE CBOMCTBA
OCJIKOB: TUIPOJIN3, ICHATYpallnsl, KAYeCTBEHHBIC PEAKIIUUA HA OCIIKH.



DKCIepUMEHTAIbHBIE METOJbI M3YUCHHS BEIIECTB M UX MPEBpPAICHUN: pacTBOpeHUE OENIKOB B BOJIE, JICHATYpalUs
OEJIKOB MpY HarpeBaHUH, IIBETHBIC PEAKITUU Ha OCIIKH, pEIIeHUE IKCIIEPUMEHTAIBHBIX 33/1a4 TI0 TeMaM «A30TCOoAepIKaIe
OpraHnyecKue coequHeHus» u «Pacro3HaBaHrue OpraHM4eCKUX COEAUHEHUI.

BricokOMOJIEeKYJISIPHBbIE COeINHEHMUSI.

OCHOBHBIE MMOHATUS XMMUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIICHb
MOJMMEPHU3ALINK, CPEHssS MoJeKysipHas macca. OCHOBHbIE METOJbl CHUHTE3a BBICOKOMOJICKYJSPHBIX COCIUHEHHM —
MOJIMMEPHU3ALMS U TTOJIMKOHCHCAIIHSL.

[Tomumepubie Martepuanbl. [lmactmacchl  (MONMMATUIICH, TOJUIPONUICH, MOJUBUHWIXJIOPUI, MOJUCTUPOIL,
MOJIMMETUIIMETAKPUJIAT, MMOJTUKAPOOHATHI, MOMUATIIICHTepedTanaT). Y Tuinu3anus 1 nepepadboTka MiacTHKa.

DnacToMepbl: HaTypalbHBIA KaydyK, CHHTETUYECKHE Kaydyku (OyTaJIMEeHOBBIN, XJIOPOMPEHOBBIA, U30NPEHOBHIN) U
CUJIMKOHBI. Pe3nHa.

Bosnokna: HatypaiabHbIe (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO), CUHTETUYECKUE
(KarpoH 1 JlaBCaH).

[Tonumepsl crnenualbHOTO Ha3HaueHus (TedJIOH, KeBiap, SJIEKTPONPOBOSIINE TOJUMEPHI, OHOpazIaracMble
MOJIUMEPHI ).

DKCIEepUMEHTAIbHBIE METOJIbI M3YUYCHHS BEIIECTB M WX MPEBPAILCHUI: 03HAKOMJICHHE ¢ 00pasliaMu MPUPOAHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyUyKOB, PEIlICHHE HKCIIEPUMEHTATILHBIX 33/1a4 10 TeMe «Pacrno3HaBaHue MmiacTMace
Y BOJIOKOH».

PacuérHble 3anaumn.

Haxoxaenue MosekyasipHOi (HOpMyIibl OPraHUYECKOr0 COCIMHEHUS 10 MACCOBBIM JIOJISIM DJIEMEHTOB, BXOJSIINX B
€ro COCTaB, HAXOXKJICHUE MOJICKYJISIPHOU (hOPMYJIBI OPraHUYECKOTO COCIMHEHUS 10 Macce (00bEMY) MPOTYKTOB CTOPaHUs,
M0 KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMHU W/WIM UCXOJHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOM
(bopMyIIBl OPraHUYECKOTO BEIECTBA HA OCHOBE €r0 XMMUYECKUX CBOMCTB WJIM CIIOCOOOB TMOJIYYCHHUS, OMPEIeIICHNUEe JOIU
BBIX0/Ia MPOJYKTA PEAKIIUU OT TEOPETUUECKU BO3ZMOKHOTO.

MexnpeaMeTHble CBA3H.



Peannszanpss MEXNpEeIMETHBIX CBA3EH IPU HW3YYCHUM OpPraHMYecKod Xxumuu B 10 Kiacce OCYILIECTBIIETCSA 4Yepe3
UCIIOJIb30BAHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX IOHATHUN, TaK W TOHSITHH, MPUHATBIX B OTACNIBHBIX IpEaMETax
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTecCTBEHHO-HAyYHbIE IOHATHS: SIBICHHWE, HAY4YHbIH (akT, TUIOTE3a, TEOpHUsS, 3aKOH, aHAIU3, CUHTES3,
KJaccuukanus, HaOIoAeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIENb, MOIECIUPOBAHUE.

®duszrka: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTETUYECKHI YPOBEHB, BELIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHHE BEIIECTBA, (PU3NUECKHE BEJIMUNHBI, €IMHULIBI U3MEPEHUs1, CKOPOCTb, SHEPTHUs, Macca.

buonorust: kinerka, opraHusM, 3KocucTema, Ouocdepa, MeTadOJIM3M, HACIEICTBEHHOCTb, AaBTOTPO(HBIA U
reTepoTpo(HBI THUIl TUTaHUS, OpOKEeHHE, (POTOCHUHTE3, IbIXaHHE, OENIKH, YIJIEBOJbI, >KUPBI, HYKIEHHOBBIE KHUCIOTHI,
(bepMeHTHI.

['eorpadus: mose3Hble HCKOMAaeMble, TOIUINBO.

TexHomorus: NUIIEBBIE NPOAYKTHI, OCHOBBI PAalMOHAIBHOTO IHTAHUSA, MOIOIIME CPEICTBA, MATEPHUAIBl W3
VICKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

[INTAHAPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOI'PAMMBLI 110 XUMHWN HA VYIJIVBJIIEHHOM YPOBHE
CPEJJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B coOTBETCTBUM C CUCTEMHO-/IEATEILHOCTHBIM MOIX0/I0M B CTPYKTYPE JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS ITPEIMETA
«XHMHS» HA YPOBHE CPEIHErO 001IEro 00pa30BaHUs BBIAEIEHBI CIEAYIOUINE COCTABISAIONINE: OCO3ZHAHNUE 00YYArOIIUMUCS
POCCHICKON TpakIaHCKOW HAEHTUYHOCTU; FOTOBHOCTh K CaMOPAa3BUTHIO, CAMOCTOATEIBHOCTH W CaMOOIPEAEIICHUIO;
HaJIMYUE MOTHBAIMH K 00yUEHHUI0; TOTOBHOCTh U CIOCOOHOCTH 00Y4aIOIIUXCSl PYKOBOJCTBOBATHCS IPUHSTHIMU B OOLIIECTBE
IpaBUJIaMHd U HOpPMaMU TMOBEACHUS; HAJIMUYKME NMPABOCO3HAHMS, SKOJOTHYECKON KYJIbTYpPbI; CIIOCOOHOCTh CTaBUTh LIETH U
CTPOUTD KU3HEHHbIEC TIIaHBbI.

JIM4HOCTHBIE Pe3yJIbTaThl OCBOEHUS MpeAMeTa «XUMUS» OTpaxaroT cpOPMUPOBAHHOCTH OMbITA MMO3HABATEIILHON U
NPAKTHUYECKOH JEATEIbHOCTH 00yUaIoLUXCs B MPOLIECCE pean3alui 00pa30BaTeIbHON NeSTEIbHOCTH.



JInyHOCTHBIE pPe3yIabTaThl OCBOCHHUS MpeAMeTa «XUMUs» OTpaxaroT c(hOPMUPOBAHHOCTH OIbITa MO3HABATEIHHOU U
MPAKTUYECKON ACSITEIBHOCTH OOYyYaronuXcsi B MPOIECCe pean3aiii 00pa30BaTEIbHOW EATEILHOCTH, B TOM YHCIIC B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS .

OCO3HAHUS O0YYArOIIMMHKCS CBOUX KOHCTUTYIIMOHHBIX IIPaB U 0053aHHOCTEH, YBaXKEHHUS K 3aKOHY U IMPABOTIOPSJIKY;

MPECTABICHUS O COLMATIBHBIX HOpMaX M MpaBUiIaX MEKJIMYHOCTHBIX OTHOLICHUM B KOJJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKON MAESITEIBHOCTH MPU CO3/IaHUM YYEOHBIX MPOCKTOB, PEIICHUU YUYEOHBIX U
MO3HABATEIbHBIX 3a/1a4, BBIITOJIHEHUH XUMUUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyYMEHTBI JPYTUX MPH aHAIN3€ Pa3InYHbIX
BUJIOB YUCOHOM JIESATEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOT'O OTHONIIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTEYECTBEHHON XUMUH;

YBaKCHHS K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUHU U MPAKTUUECKOTO MPHIIOKEHUS] XMMHUH, OCO3HAHUS TOTO, YTO
JaHHBIC HAYKH €CTh PEe3yJIbTaT JJIMTEIBHBIX HAOIIOJACHUHN, KPOMOTIMBBIX IKCIEPUMEHTAIbHBIX MOWCKOB, IMOCTOSHHOTO
Tpya YYEHBIX U MPAKTUKOB;

WHTEpeca W TMO3HABAaTEJIbHBIX MOTHBOB B IOJYYCHUH M TOCJIEAYIOIIEM aHaiu3e HH(OpMalMu O MepeIoBbIX
JOCTHXKEHUSX COBPEMEHHOM OT€YECTBEHHOW XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHS;

CIIOCOOHOCTH OIIEHUBAThH CUTYallUM, CBA3aHHBIC C XMMUYECKUMU SIBICHUSIMU, U TPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJICHUE W MOCTYNKH CBOUX TOBAPHUIIEH C MO3UIIMIA HPAaBCTBEHHBIX M ITPABOBBIX HOPM
U C y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MMOHMMAaHMS IIEHHOCTEN 3JI0POBOTO M Oe30macHOTro o0Opasa >KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHUS K
coOCTBEHHOMY (PHU3MUYECKOMY U NICUXUYECKOMY 3/10POBBIO;



COOIONIEHUsT TIpaBWJI OE€301MacHOTO OOpaIieHus C BEIIeCTBAaMH B OBITY, TOBCEAHEBHOW >KW3HH, B TPYIOBOM
NEATEIIbHOCTH;

MOHMMAHUSl I[IEHHOCTH MpPaBW WHAMBUIYAIBHOTO M KOJUJIEKTUBHOTO O€30MaCHOr0 TOBEJICHUS B CHUTYyalUsX,
YTPOKAIOIMINX 3J0POBBIO U KU3HU JIOJEH;

OCO3HAHMS MOCIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YIOTPEeOIEHUS aJIKOT0JIsl, HAPKOTUKOB, KypEHUs);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOW KOMIIETGHTHOCTH B Yy4eOHO-HCCIICIOBATEIHCKON EATeTLHOCTH, OOIIECTBEHHO IIOJIE3HOM,
TBOPYECKOW U IPYTUX BUAAX JEATEIIbHOCTH;

YCTAaHOBKU Ha aKTUBHOE y4aCTHE B PEIICHUM MPAKTHUUYECKHUX 3aJlay COLMAJIbHON HANpaBJIICHHOCTH (B paMKaX CBOETO
KJ1acca, IIKOJIbI);

MHTEpeca K MPaKTUUYECKOMY H3Y4YEHUIO MNpodeccuil pa3iuyHOro pojaa, B TOM YKCJIE HAa OCHOBE NPUMEHEHMS
MPEAMETHBIX 3HAHUHN IO XUMUH;

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUAYAJIBHOM TpacKTopun oO0pazoBaHusi, Oyayiien npodeccuu u peann3anuu
COOCTBEHHBIX KU3HEHHBIX JIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, UHTEPECOB U MOTPEOHOCTEM
00IIIeCTBA;

6) ’K0JI0TrNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH 1EJIECO00Pa3HOT0 OTHOMICHHS K MPUPOIE KaK UCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAaHUS TI00ATBHOTO XapaKTepa dKOJOTUYECKUX MPOOJIEM, BIUSHUS SKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHHE
MPUPOJHOMN U COLIMATBHON CPEIbL;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJb30BAHUS JOCTHKEHUNW XHMUHU IS PEIICHUsS BOIPOCOB PAlMOHAIBHOTO
MPUPOJIONIOIB30BAHUS;

AKTUBHOTO HEINPHUATUSA JIEWCTBHHM, NPUHOCAIIMX BPEJ OKPYKAKIIEH HPUPOIHON Cpelne, YMEHUs MPOTrHO3UPOBATH
HEOJIaronpUsITHBIC YKOJIOTHIECKUE TTOCIICICTBUS MPEANPUHIMAEMBIX JCHCTBUN U IPEIOTBPAIIATh UX;

HaJIMYUsl Pa3BUTOTO IKOJOTUUECKOTO MBIIIJICHUS, YKOJIOTUUECKON KYJIbTYpbl, OMbITA JIEITEIHBHOCTH AKOJOTHUECKOM
HaIpPaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS MMU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COIIMAJIBHOM MpPaKTHUKE,
CITOCOOHOCTH ¥l YMEHHUS aKTUBHO MPOTUBOCTOSTH UICOJIOTHH XeMOD)OoOuH;



7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKH;

NOHMMAaHUA CHEIU(PUKA XMMUU KaK HAyKH, OCO3HaHHs €€ poid B (OPMUPOBAHUU PALMOHAIBHOTO HAYYHOTO
MBIILJICHUS, CO3/JIaHUM IEJIOCTHOTO MPEJCTAaBIEHUS 00 OKpYKalolIeM MHpPE KaK O €IWHCTBE NPUPOAbl M YEJIOBEKa, B
MO3HAHUU MTPUPOIHBIX 3aKOHOMEPHOCTEN U PEIICHUH MPOOIJIeM COXPaHEHHUS IPUPOTHOTO PABHOBECHS;

yOexXAEHHOCTH B OCOOOM 3HAUYMMOCTH XHWMHUHU [JIs COBPEMEHHOM UIUBWIM3AIMM: B €€ TyMaHUCTHYECKOH
HANpPaBJIEHHOCTU W Ba)KHOW POJIM B CO3JaHUHM HOBOHM 0a3bl MaTepHAIbHOW KYIbTYPHI, B PEHICHUH TIIOOATBHBIX MPOoOIeM
YCTOMYMBOIO PAa3BUTHS UEJIOBEUECTBA — ChIPHEBOM, SHEPTETUUECKON, MUIIIEBON U 9KOJIOTUYECKON 0€301aCHOCTH, B pa3BUTUU
MEAMIIMHBI, 00ECTIEYeHUH YCIIOBUM YCIIEUTHOTO TPyAa U SKOJIOTHYECKHU KOM(OPTHOM KU3HU KaXKJ0r0 WieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: MOHHMMAHMS CYIIHOCTH METOJOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJydaeMble 3HAHUA JJI1 aHaIU3a U OOBSACHEHMS SBJICHHM OKPYXKAIOIIEro MUpa U
POUCXOMSIINX B HEM U3MEHEHUH, YMEHHUS Je1aTh 000CHOBAaHHBIE 3aKJIFOUEHNS HA OCHOBE HAyYHBIX (DAKTOB U UMEIOIIHUXCS
JAHHBIX C LENBI0 NOJIyYEHHS TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITEIbHO UCHOJIb30BaTh XUMUYECKUE 3HAHUS JUJISl PEIICHUs TPOOJIEM B peasbHBIX KM3HEHHbIX
CUTYyaIUsIX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATEIbCKON EeATETbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUI0, K AKTUBHOMY MOJIYYEHUIO HOBBIX
3HaHUH MO XMMUU B COOTBETCTBUM C JKU3HEHHBIMH MOTPEOHOCTAMH;

WHTEpeca K 0COOEHHOCTSIM Tpya B pa3IMuHbIX chepax mpodheccnoHanbHOU NesATeIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHMS MPOTPaMMbI MO XHMMHHM Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHUs
BKJIFOYAIOT:

3HauUMMbIe JUIsI  (OPMHPOBAHUS MHUPOBO33PECHHS OOYYAIOMIMXCS MEKIUCIMIUIMHAPHBIE — (MEXKIIPEIMETHBIC)
oOllleHayYHbIE TOHATHS, OTPAXKAIONIME IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHCIU(PUKY METOJIOB TO3HAHUSA,



UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepwusi, BEIIECTBO, SHEPTus, SBIICHHE, MPOIECC, CUCTEMa, HAy4YHBIH (akKT,
MPUHLIUIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeA0BaHNe, HAOTIOACHHE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCalbHbIE y4deOHbIE IEHCTBUA (MO3HABATEIbHbIE, KOMMYHUKATHBHBIE, PETYJIATHBHBIE), OOECIEUMBAIOIINE
(dopMupoBaHre (PyHKIIMOHAIBHON IPaMOTHOCTH M COLIUAIBHON KOMIIETEHIIUU 00Yy4aroInXcs;

CIIOCOOHOCTh O0O0YYaroIMXCsl MCHOJIb30BaTh OCBOCHHBIE MEKIUCIUILUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUS MU
yHHUBEpCaJbHbIC yueOHbIE IeUCTBUS B TO3HABATEIBHOMN U COITMAIbHOM MPaKTUKE.

MeTtanpeaMeTHble  pe3yabTaThl  OTPAKAIOT  OBJAJCHHE YHUBEPCAJIBHBIMH  y4eOHBIMH  TO3HABATEIHHBIMHU,
KOMMYHUKATUBHBIMU U PErYJIATUBHBIMU JECHCTBUAMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JIOrHYecKHe TeCTBUSL:

CaMOCTOSITEeTILHO (hOPMYJIMPOBATh M aKTYaJIU3UPOBATh MPoOIIeMy, pacCMaTpuBaTh €€ BCECTOPOHHE;

ONpeAcsATh 1IeJU JACATEIbHOCTH, 3aJaBas NHapaMeTpbl M KPUTEPUH HUX JOCTHKEHHUS, COOTHOCHUTH PE3YJbTAThl
NEeSITEILHOCTH C TIOCTABJICHHBIMHU IIEJISIMU;

MCIIOJIB30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JJOTUUECKOTO MBIIIICHUS: BBIJCIATh XapaKTepHbIC MPU3HAKU MMOHITHI
U yCTaHaBJIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIWE MOHATHUS MJi1 OOBACHEHUS OTIEIbHBIX (DAKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHUS Ml KPUTEPHUH JUIS KJIaCCU(PUKAITUN BEIIECTB M XMMUYCCKUX PEaKITUii;

YCTaHABJIMBATh MPUYNHHO-CJICJICTBEHHBIC CBS3U MEXKYy U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYKICHUS (MHIYKTUBHBIC, JCAYKTHUBHbBIC, [0 AHAJIOTMH), BBISBIATH 3aKOHOMEPHOCTH H
MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX, (DOPMYITUPOBATH BEIBOJIBI M 3aKTFOUCHHS,

MIPUMEHSTH B TMPOIECCE MO3HAHUS HCIOJIB3YEeMbIe B XUMHH CUMBOJIMYECKHE (3HAKOBBIE) MOCIH, MPEeoOpPa30BhIBATh
MOJICTIbHBIE TIPEACTABJICHUS] — XUMHYECKUN 3HAK (CHMBOJ) DJIEMEHTa, XUMUYecKas (opMyia, YPaBHCHHE XUMHUUYECKOU
peakiuyu — MpU PEIICHUH YYEeOHBIX IMO3HABATENIBHBIX M NPAKTUUECKUX 3ajad, MPUMEHSATh Ha3BaHHBIC MOJICJIbHbBIC
MpEeACTaBICHUS IS BBISIBJICHUS XapaKTEPHBIX TPU3HAKOB M3yUaeMbIX BEIIECTB U XMMUYECKUX PEaKIUH.

2) 6a3oBbIe HcCIeA0BATEIbCKHUE eiiCTBHS:

BJIaJIETh OCHOBAMHU METOJ0B HAy4YHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUH;



dbopMyIupoOBaTh IENM U 337]a41 UCCIIE0BaHNUs, HCTIOIb30BAaTh OCTABICHHBIC U CAMOCTOSITENIEHO CHOPMYIIMPOBAHHBIE
BOIIPOCHI B Ka4yeCTBE WHCTPYMEHTA IMO3HAHWSI W OCHOBBI JUIsi (POPMUPOBAHUS THIOTE3BI IO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHU;

BIAJCTh HABBIKAMU CAMOCTOSITEJIBHOTO  IJIAHUPOBAHUS M MPOBEJACHUS  YUYCHMUYECKHX  DKCIEPUMEHTOB,
COBEPILIEHCTBOBAThL YMEHMsI HaOJI0JaTh 3a XOJOM IIPOIECcca, CaMOCTOATENbHO MPOTHO3UPOBATh €ro pe3yJbTar,
dopMynupoBath 0000IIEHUS M BBIBOABl OTHOCHUTEIHLHO JOCTOBEPHOCTH pE3YJIbTATOB HCCIEIOBAHMS, COCTABIATH
000CHOBaHHBIN OTYET O TIPOJICTAaHHON padoTe;

npUOOpeTaTh OMBIT YYEHUUYECKOW HCCIIENOBATEILCKOW M IMPOEKTHOM JeATEIbHOCTH, MPOSBISTH CIIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIBHOMY MOUCKY METOJIOB PEUICHUs MPAKTUYECKUX 3a]ady, MPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OPHUEHTHUPOBATLCS B PA3IUYHBIX HCTOYHMKAX WH(OpMaInuyu (HayIHO-TIOMYJIsApHAs JIATEpaTypa XHUMHUYECKOTO
coJiepKaHusl, CIpaBOYHBIE MocoOus, pecypchl MHTepHeTa), aHamu3upoBaTh MHGOPMAIMIO PA3IHYHBIX BHUJIOB U (PopM
MIPE/ICTABIICHUS, KPUTUUECKH OIEHUBATH €€ JOCTOBEPHOCTh M HEMPOTUBOPEUNBOCTD;

dbopMyIHpOBaTh 3aIIPOCHl U MPUMEHSTh Pa3IUYHbIE METO/IbI MIPU MOUCKE U 0TOOpe MH(OpMAILINK, HEOOXOIUMON IJIs
BBITIOJTHCHUS YICOHBIX 3a7a4 ONPEIeIEHHOTO THIIA,;

pUOOpETaTh OIBIT MCIOJB30BaHUS WH(OPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHMA M Pa3IWYHBIX IMOMCKOBBIX
CHUCTEM,;

CaMOCTOATENIFHO BBIOMPATh ONTHUMAaNIbHYIO (popMy mpenctaBieHuss uHbopmanuu (cxembl, rpaduku, TuarpaMMbl,
TaOJHILIbI, PUCYHKH U JPYTHUE);

WCITOJIB30BaTh HAYYHBIM S3BIK B KA4eCTBE CpEACTBA NpHW paboTe C XUMHUYECKON HHQPOpMAIUEH: MPUMEHSTH
MEXIpeaMeTHbIe (PU3NUeCcKre U MaTeMaTHUYeCKUE) 3HAKU U CUMBOJIBI, PopMyIibl, a00OpeBUATypbl, HOMEHKIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHEC CPCACTBA HATTIAJHOCTH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



3a1aBaTb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOﬁ TCMBI B XO0AC AHaJIora /M AUCKYCCHH, BBICKA3bIBATb UJICH,
q)OpMy.HI/IpOBaTI) CBOU IIPCHJIOKCHHUA OTHOCUTCIIbHO BBIIIOJTHCHUA HpCI[J'IO)KCHHOﬁ 3aJa4u,

BBICTYIIaTh C NPE3CHTALMEN pPE3yJbTAaTOB IO3HABATEIBHOM JESITEIbHOCTH, MOJYYEHHBIX CaMOCTOSATEIBHO WU
COBMECTHO CO CBEPCTHMKAaMH IPU BBIIOJIHEHHUH XWUMHUYECKOIO0 3KCIEPUMEHTA, MPAKTUUECKON padOThI IO HUCCIEA0BaHUIO
CBOICTB M3y4aeMbIX BEIECTB, peaH3allui yYeOHOTO MPOEKTa, U (POPMYIHPOBATH BBIBOJIBI IO Pe3ybTaTaM MPOBEAEHHBIX
UCCIJIEJOBAaHUM IMyTEM COTJIACOBAHUS MTO3ULIUHI B X0/1€ 00CYX/IeHUSI U OOMEHA MHEHHUSMHU.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOATEJIBHO TUIAHUPOBATh U OCYILECTBIATH CBOKO MIO3HABATEIBHYIO ACATENBHOCTD, ONIPEAEIs €€ eI U 3a/1a4H,
KOHTPOJUPOBAaTh U MO Mepe HEOOXOJMMOCTH KOPPEKTUPOBATH MpEIjIaraeMblii alropuTM ACHCTBUN MHPHU BBIOJHEHUU
y4eOHBIX 1 UCCIIEI0BATEIbCKHX 3a/1a4, BHIOUpaTh Hanobosee 3(pPeKTUBHbIN C1OCO0 UX pEHIEHUS ¢ YU4ETOM MOTYyYEHUS HOBBIX
3HaHUH O BEIIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYILECTBJISITh CAMOKOHTPOJIb AEATEIBHOCTA HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HPEAMETHBIE PE3YJIbTATBI

[TpenMeTHbIE pe3ysbTaThl OCBOCHMS MPOTrpaMMbl [0 XMMUU Ha YIiIyOJIEHHOM YpOBHE HAa YPOBHE CPEIHEro oOIIero
00pa3oBaHMs BKIIOYAIOT crenupuyueckue Mg y4eOHOro mnpeaMera «XUMHsD HAaydHbI€ 3HAHUS, YMEHUS M CIHOCOOBI
JEUCTBUI 110 OCBOCHUIO, MHTEPIPETALNN U MPE0OPa30BAHUIO 3HAHUM, BUABI JEATEIbHOCTH MO MOTYYEHUIO HOBOIO 3HAHUS
Y MPUMEHEHUIO 3HAHWUN B Pa3IMUHBIX YYCOHBIX CUTYAIMSAX, @ TAKKE B PEalbHBIX )KU3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C
XuMHUEN. B mporpamMe 1o XxuMuu npeaIMeTHbIE PE3YJIbTAThI IPEACTABIEHBI IO TOIAM U3YUYCHHUS.

10 KJIACC
[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKass XuMUsh OTPa)aroT:



c(OpMUPOBAHHOCTH MPEACTABICHUIN: O MECTE U 3HAUEHUU OPTaHMYECKON XMMHU B CHCTEME €CTECTBEHHBIX HAYK H €€
ponu B 00ECIEUeHNH YCTOMYMBOIO Pa3BUTHS UYEIOBEUYECTBA B PEIICHUU MPOOJEM IKOJIOTUYECKOM, SHEPreTUYECKON U
NUIIEBOM O€30MacHOCTH, B Pa3BUTUM MEIWIMHBI, CO3JJaHUM HOBBIX MAaTEpUaJOB, HOBBIX HCTOYHHMKOB JHEPIHH, B
00ecCrneYeHn: PaMOHAIBHOTO TPHUPOIOTIONB30BaHMs, B (DOPMHUPOBAHUH MUPOBO33PEHUS U OOIICH KyIbTYphl YeJOBEKa, a
TaK)Ke IKOJIOTUIECKH 0OOCHOBAHHOTO OTHOIIICHHSI K CBOEMY 3I0POBBIO M IPUPOJTHOM Cpejie;

BJIa/ICHHE CUCTEMON XUMUYECKIX 3HaHUH, KOTOpast BKIIIOYAET: OCHOBOIIOIATAIONINE MOHITHS — XUMUYECKUH 2JIEMEHT,
aToM, SAPO W AJIEKTPOHHAsT 000JI0YKa aToma, S-, P-, d-aToMHBIE OpOHTaIH, OCHOBHOE U BO30YXKIEHHOE COCTOSHUS aTOMa,
ruOpuan3anusi aToOMHbIX OpOWTanel, MOH, MOJIEKYJa, BaJEHTHOCTb, 3JEKTPOOTPULIATEIbHOCTh, CTENEHb OKHUCIIECHUS,
XMUMHUYECKasl CBA3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YIIIEpOJHBINA CKENeT, (GyHKIMOHANbHAS TPYIINa, paguKal,
CTPYKTypHbIE (opmynbl (pa3BEPHYTHIE, COKpAIIEHHbBIE, CKEJIETHBIE), M30MEpHUSl CTPYKTYpHass M IPOCTPAHCTBEHHAs
(reomeTpuUecKasi, ONITUYECKas ), K3OMEPHI, TOMOJIOTHYECKHIA PSiJT, TOMOJIOTH, YTIEBOIOPOIbI, KUCIOPO/I- U a30TCOIEPIKAIIIe
OpraHMYECKHE COSAMHEHHSI, MOHOMED, TIOJUMED, CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYISIPHBIE COSMHEHHUS; TCOPUH, 3aKOHBI
(nepuonmyeckuii 3akoH . V1. MenneneeBa, Teopusi CTpo€HUs OpraHnyecKux BemecTB A. M. byTnepoBa, 3aKk0H coXpaHEHHUs
Macchl BEUIECTB, 3aKOH COXPAHEHMs] W NPEBPALICHHUS SHEPrUUM NpU XUMHUYECKHUX PpEaKLHUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMHUH, MUPOBO33PEHUECKHE 3HAHMS, JIS)KAIME B OCHOBE MOHUMAHHS TPUINHHOCTH U CUCTEMHOCTH
XUMHYECKUX SIBICHUI, MPEACTABICHUS O MEXaHW3Max XHMHUYECKUX pEaKlud, TePMOAMHAMUYECKUX U KHHETHYECKUX
3aKOHOMEPHOCTSIX WX TPOTEKaHUs, O B3aMMHOM BIMSHUM aTOMOB WM TPYI aTOMOB B MOJEKyJax (MHIyKTUBHBIA U
Me3oMepHbIi 3 dexTsi, opuentantsl | u Il poma); daxromornueckue cBeiaeHHs O CBOMCTBAX, COCTaBe, MOJYyYEHUU H
0€3011aCHOM UCIOJIb30BaHUU BAKHEHIIINX OPraHUUECKHUX BEILIECTB B OBITY M IPAKTUUECKOM e TEIbHOCTH YeJIOBEKa, 001X
HAyYHbIX MPUHLHUIAX XUMHUYECKOTO MPOU3BOJICTBA (HA MPUMEPE MPOU3BOCTBA METAHOJIA, IEPepabOTKU HEDTH);

c(OPMUPOBAHHOCTh YMEHHUMU: BBIABIATH XapakTEpHbIE NPU3HAKK TMOHSATHH, YCTaHABIMBaTh MX B3aUMOCBSI3b,
UCIOJIb30BaTh COOTBETCTBYIOILIUE MOHATHUS IPU OMMCAHUN COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COEIMHEHUM;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

UCIOJIBb30BaTh XUMHUYECKYI0 CHMBOJIMKY [UIsl COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTHIX,
COKpAIEHHBIX B CKEJIETHBIX) (POPMYIT OpraHuIEeCKUX BEUIECTB;



COCTABJISITh YPAaBHEHHSI XMMHYECKUX PEAKIUH W PaCKphIBaTh UX CYIIHOCTb: OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKIuii TOCPEACTBOM COCTABIICHHUSI DJICKTPOHHOTO OaaHca 3TUX PEeAKIUN, peaKkIuii HOHHOTO 0OMEHa IMyTEM COCTaBIICHUS
UX TIOJIHBIX ¥ COKpAIIEHHBIX HOHHBIX YPaBHEHUI;

U3rOTaBIMBATH MOJIEJIM MOJIEKYJI OPraHUYECKUX BEIECTB JIJISl MIUTFOCTPALIMKM UX XUMHUYECKOTO M TPOCTPAHCTBEHHOTO
CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUI: yCTaHABIUBATH MPUHAIIICKHOCTh H3yUYEHHBIX OPTaHMYECKUX BEIIECTB IO UX COCTaBY H
CTPOCHHUIO K OMPENEeNIEHHOMY KiIacCy/Tpymre COCIWHEHHUH, JdaBaTh UM Ha3BaHHUS IO CHUCTEMATHUYECKONH HOMEHKIAType
(IUPAC) u mpuBOIWTH TPUBHAJIbHBIC HA3BaHHS IS OTACIBHBIX NPEACTABUTENCH OPraHWYECKHX BEIICCTB (DTHJICH,
alleTWIICH, TOJIYOJI, TJIHUIEPHUH, ATHICHIJIUKOIb, (HEHOJ, (popManbaerus, aneTanbJIerui, aleToH, MypaBbHUHAs KUCIIOTA,
YKCyCHasi KHCJIOTa, CTEApUHOBAsI, OJICMHOBAsI, MAJIbMUTHUHOBASI KUCJIOTHI, TIUIMH, aJJaHUH, MaJIbT03a, (PPyKTO3a, aHUJIHMH,
JVBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOI U JIPYTHUE);

c(OpPMHPOBAHHOCTh YMEHUS OMNPENEIATh BHJI XUMUYECKON CBA3UM B OPraHMYECKUX COEAMHEHUSX (KOBaJEHTHas U
MOHHAas CBSI3b, G- U T-CBA3b, BOJOPOJIHAS CBS3b);

c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHSTH MOJIOKEHHSI TEOPUHU CTPOEHUSI opraHndeckux BemiecTB A. M. bytneposa ais
00BACHEHHSI 32aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh COCTaB, CTPOEHUE, (PU3MUECKUE U XMMUYECKHE CBOMCTBA THUIIMYHBIX
NpeACTaBUTENICH Pa3IMYHbIX KJIACCOB OPraHMYECKHX BEILIECTB: aJKaHOB, HUKIOAIKAHOB, AJIKEHOB, AJIKA/JIUEHOB, AJKHUHOB,
apOMaTUYECKUX YTIEBOJOPOJOB, CIIUPTOB, ANbJICTUIOB, KETOHOB, KAPOOHOBBIX KHCJIOT, MPOCTBIX M CIOXKHBIX 3()HUPOB,
KUPOB, HUTPOCOCTUHEHUN U aMUHOB, aMUHOKHUCJIOT, OCJIKOB, YTIIEBOJIOB (MOHO-, M- U MOJIMCAXAPHUJIOB), WILTIOCTPUPOBATH
TEHETUYECKYIO0 CBS3b MEXAY HHUMHU YpPAaBHEHUSIMH COOTBETCTBYIOIIMX XHUMHYECKUX PpEAKIU C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYJT;

c(hOpMHPOBAHHOCTh YMEHHUS TOATBEP)KIaTh HAa KOHKPETHBIX NpPHUMEpPax XapakTep 3aBUCUMOCTH PEaKIIMOHHOMN
CIIOCOOHOCTH OPTaHMYECKUX COCIMHEHHM OT KPaTHOCTU W TUIA KOBAJECHTHOU CBS3M (G- U TM-CBSI3W), B3AUMHOTO BIIASHHUS
aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOUHUKH YTIIE€BOJIOPOJHOTO ChIpbs (HE(PTh, MPUPOIHBIN T'a3, YroJib),
CIoCcoO0BI €ro nepepadoTKU U MPAKTUYECKOE MPUMEHEHUE TPOYKTOB MEPEPadOTKY;



c(OpMUPOBAHHOCTh BJIAQJICHUS CHCTEMON 3HAHMI O E€CTECTBEHHO-HAYYHBIX METOJaX MO3HAHUS — HaOJIOJCHUH,
U3MEPEHNUH, MOJICIIUPOBAHUY, SKCIIEPUMEHTE (PEaTbHOM M MBICJIEHHOM) U YMEHUS IPUMEHSAThH 3TH 3HAHUS;

c(OpPMUPOBAHHOCTh YMEHUSI MPUMEHITh OCHOBHBIE OMEPALMU MBICIUTEIBHON ACSATENbHOCTH — aHaJN3 U CUHTES,
CpaBHEHHUE, 0000IIEHUE, CHCTEMATU3AIIUIO, BHISIBICHHE TPUYUHHO-CIICACTBEHHBIX CBSI3€H — JUIsl U3YUEHUS CBOMCTB BEILIECTB
U XUMHUYECKUX PEaKIIHii;

c(OPMUPOBAHHOCTH YMEHHII: BBIABIISATH B3aUMOCBS3h XUMUUECKIX 3HAHUMN C TIOHATUSMU U MPEACTABICHUSIMU JIPYTUX
€CTECTBEHHO-HAYYHBIX MPEIMETOB i1 00Je€ OCO3HAHHOIO MOHHMAHMS CYIIHOCTH MaTE€pPHAJIbHOIO €AUMHCTBA MHpA,
UCIOJIb30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XMMMHU AJii OOBSICHEHHUS U MPOTHO3UPOBAHUS SIBICHUN, UMEIOIINX
€CTECTBEHHO-HAYYHYIO IPUPOAY;

c(OPMUPOBAHHOCTh YMEHHM: IPOBOAUTH PACUETHI IO XMMUUYECKUM (POpMYJiaM U YPaBHEHUSIM XUMHUUECKHUX PEaKLIUM C
UCIIOJIb30BaHUEM (DU3UYECKUX BEIMYHMH (Macca, 00bEM ra3oB, KOJWYECTBO BELIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBL: PACUETHI M0 HAXOXKIECHUIO XMMHUYECKON (DOPMYJIbI BEIIECTBA MO U3BECTHBIM MAaCCOBBIM JIOJISIM
XUMHUYECKUX 3JIEMEHTOB, IPOAYKTAaM CrOPaHMsL, IIIOTHOCTH Ia3000pa3HbIX BELLECTB,;

C()OPMUPOBAHHOCTh YMEHHUM: TPOTHO3UPOBATh, AHAIM3UPOBATH W OLEHUBATb C MO3ULUN HKOJIOTUYECKOM
0€30MacCHOCTH MOCIEACTBUS OBITOBOM M MPOU3BOJACTBEHHOMN AEATEILHOCTH YEJIOBEKA, CBSI3aHHOM ¢ IepepabOoTKOM BEIIECTB,
UCITI0JI30BaTh MOJIYYCHHbIEC 3HAHMS IJIs1 IPUHATHUS TPAMOTHBIX PEIICHHUI MPOOJIEM B CUTYyallUsX, CBA3aHHBIX C XUMHUEH;

c(OpPMHPOBAHHOCTh YMEHUI: CAMOCTOATEIBHO MJIAHUPOBATH U MPOBOJAUTh XUMUYECKUN 3KCIIEPUMEHT (TIOJyYeHHE U
U3YYEHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAYECTBEHHBIE pPEAKUMU YIJIEBOAOPOIOB pPA3jIMYHBIX KJIACCOB U
KHCJIOPOACOIEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHUE dKCIEPUMEHTAIBHBIX 3a/1a4 IO PAaCIIO3HABAHUIO OPraHUYECKUX
BEILECTB) C COOJIOJEHUWEM TMpaBuil O€30MACHOr0 OOpalleHHus C BellecTBaMH W JIa0OpAaTOPHBIM O0OpPYIOBAHHEM,
(bopMyaMpoBaTh LEAb UCCIAEAOBAHUS, MPEACTABIATh B PA3IMUHON (PopMe pe3ysbTaThl IKCIIEPUMEHTA, aHAIU3UPOBATh U
OLICHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

coOI0IaTh MpaBUjIa IKOJIOTUYECKH LIEJIecO00pa3HOro MOBEACHUS B OBITY M TPYAOBOH NEATEIBHOCTH B LEJAX
COXPaHEHMs CBOETO 370POBbs, OKPYKAOIIEH IPUPOAHON CPEABI U JOCTUKEHUSA €€ YCTOUUUBOIO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHYECKOTO JEHCTBHSI Ha >KHUBBIE OPTraHU3Mbl OMNPENEIEHHBIX OPTraHUYECKUX BEUIECTB,
rnmonuMasi cmbich nokaszarens [IJIK;



aHaJTM3UPOBATh 11€€CO00Pa3HOCTh MPUMEHEHUS OPraHUYECKUX BEHIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHUS] COOTHOILICHUS PUCK-TI0JIb34;
c(hOpPMHPOBAHHOCTh YMEHUM: OCYIIECCTBIIATH ICIICHANPABICHHBIN MOUCK XUMHUYECKOW WH(POPMAIMHA B Pa3TUIHBIX
HMCTOYHUKAX (HaydHas U ydeOHO-Hay4YHas JUTepaTypa, CpeicTBa MacCOBOM nHpopmMaruu, UHTEpHET U IpyTue), KpUTUYECKU
aHaJM3UPOBATh XUMHUUECKYIO HH(GOPMAIIHIO, TIepepadaThIBaTh €€ U UCIIOJIH30BaTh B COOTBETCTBHH C MIOCTABICHHOMN YUEOHOM
3aJ1auei.
TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumenoBaHue pa3iesioB U TeM (undposBbie)
KonTpoabubie IlpakTnueckue
n/n NPOrpaMMsbI Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcbl
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKO XMMHUM
[Ipenmer oprannyeckoit xumuu. Teopus

11 CTp OiHI/ISI 0p TaHUYECKUX COE I/IHeHI/H?II) A.M 8 bubmmorexa [JOK

' P P A S https://m.edso0.ru/d69df650

byrneposa

Hroro no paszneny 8

Pa3nea 2. Yraesogopoasnl
21 [IpenenbHbIe yTIeBOAOPOABLl — AJTKAHBI, 5 bubnmnorexa [JOK

' MUKITOATKAHbI https://m.eds00.ru/d69df650
99 Henpenenbable yrieBogOpoOIbl: alKEHBI, 14 1 bubmuoreka [JOK

' aJIKaJIUCHBI, aJIKUHBI https://m.edsoo.ru/d69df650

but6mmorekxa [IOK

2.3 ApomaTHyecKue yriaeBOAOPOIbI (apEHBbI) 8 https://m.eds00.ru/d69df650
24 [IpupoIHBIE UICTOYHUKH YIIJIEBOJIOPOJAOB M MX 4 bu6muoreka [JOK

' nepepaboTka https://m.eds00.ru/d69df650



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

2.5 ["aioreHnpoOn3BOAHBIC YTIIEBOAOPOIOB

Hroro no pazneny

35

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

Pasznea 3. Kuciiopoacoaepxxamme opranuyecKkue coe{uHeHus

bu6nmoreka [IOK
3.1 Crpret. denon 1 https://m.edso00.ru/d69df650
KapOoHWIbHBIE COETUHEHHUS: ANbIETUAb] U
3.2 KeTPOHLI Ka 6OHOBI;ZI[C KHUCJIOTBI gﬂO)KIItIHe 21 Bubmorexa HOK
' - ap ’ https://m.eds00.ru/d69df650
a¢upsl. Kupbl
bubnunoreka LIOK
3.3 Y TIeBOAE! d https://m.edso00.ru/d69df650
Utoro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeMHeHUus
bubmuoreka [{OK
4.1 AMUHBI. AMUHOKHCIIOTHL. benku 12 https://m.edsoo.ru/d69df650
Uroro no pazaeny 12
Pasznea S. BbicokoMoJieKy/JISIpHbIE COeINHECHUS
51 BrIicokOMOIEKYISIpHBIE COETUHEHNS 6 Bubmiorexa ITOK
' yp 8 https://m.eds00.ru/d69df650
Uroro no pazaeny 6
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KonuyecTBo yacos Jara
11;)11 Tema ypoka Beero Konrposabnbie Ilpaktuueckme M3ydenusi  Jlara gakr
padoThI padoThI I1aH
[IpeamMeT u 3HaUCHUE OPraHUYECKOW XUMHH,
1 IpeJICTaBIEHUE O MHOI000pa3uu 1
OgFaHI/I‘-IeCKI/IX COGI[I/IHCHI/II; 02.09.2025
DJEKTPOHHOE CTPOCHHE aToMa yriepoaa
2 OCHOBHOE M BO30YXJIEHHOE COCTOSHHS). 1
](BaneHTHHe B03M0};KHOCTI/I aroma yrnepg)na 03.09.2025
XUMHYecKasi CBA3b B OPraHMYECKUX
3 COeIMHEeHUAX. MexaHu3Mbl 00pa3oBaHus 1
KOBQJICHTHOH CBSI3H, CIIOCOOBI Pa3phiBa 04.09.2025
CBsA3EH
4 Teopust cTpoeHUs! OpraHMYECKUX 1
coenunenuit A. M. byrneposa 09.09.2025
Bubl n3omepuu: CTpyKTypHasi,
) IIPOCTPAHCTBEHHAs. DIEKTPOHHBIE AP (PEKTHI 1
BII)VIOJ:SKyJIaX opraHquCKE))( coeﬂHHgfl)/Iﬁ 10.09.2025
[IpencraBnenue o kaccupukauy 1
6 cucremarnyeckas Homenkinatypa (IUPAC 1
OpTaHUYECKUX BEIIECTB o ) 11.09.2025
5 Knaccudukanus peakuuii B opraHH4eCcKoi 1
XUMHAN 16.09.2025
3 Cucremaru3zanus 1 00001IeHe 3HAaHUH 110 1 1
teme. CTtapToBast KOHTPOJIbHAS paboTa 17.09.2025




AJKaHBI: TOMOJIOTHYECKHH psif, 001as
dbopMyia, HOMEHKIIATypa 1 U30MepHs,
3JIEKTPOHHOE U IMTPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYII

18.09.2025

10

duznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

23.09.2025

11

12

13

14

15

Haxosxnenue ankanoB B nmpupoje. CriocoOsbl
MOJIYYSHUS! U IPUMEHEHUE AJIKAHOB

[Muknoankansl: obmmas Gopmyna,
HOMEHKJIATypa M U30MEpHsi, 0OCOOCHHOCTH
CTPOCHUS M XUMHUYECKHX CBOHCTB, CIOCOOBI
MIOJTyYCHUS U IPUMCHEHUE

Pemenne pacuéTHbIX 3a7a4 Ha OIpeIeJICHHE
MOJIEKYJISIPHOU (POPMYIIBI OPraHHUYECKOTO
BEIIIECTBA [10 MACCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJISAIIUX B €r0 COCTAB.
CucremaTtu3zaiiys U 0000IIeHHE 3HAHUN IO
TeMe

AJKEHBI: TOMOJIOTHYECKHH psif, 001as
dbopMyIna, HOMEHKIIATypa, SJEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
CtpyKTypHas U [UC-TPaHC-U30MEPHUS
AJIKEHOB

dusnuecKkue 1 XUMHIECKUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHUKOBa

24.09.2025

25.09.2025

30.09.2025

01.10.2025

02.10.2025

16

CrniocoObl MostydeHus U IpuMeHEeHue
AJIKEHOB

07.10.2025



[IpakTuueckas padora Ne 1 o reme

17 "HO\J’Iy‘Ie"HI/IC ATUJICHA ¥ U3YYCHHE €TO 08.10.2025
CBOWCTB
Pemenne pac4€THBIX 3a/1a4 HA ONIPEACIICHUE
18 r;;ZI:ZE;IPHOﬁ (hopMyJIIBI OPraHUYECKOTO 09.10.2025
AJKaIueHBI: CONPSDKEHHBIE,
19 U30JIUPOBaHHbIC, KYMYJIHPOBAaHHBIE.
OCO6G€IHOCTI/I BJ;CK}",[‘pZHHil“O CTPOCHHS 14.10.2025
20 XUMHUYECKUE CBOMCTBA COMPSIKEHHBIX
JIUEHOB 15.10.2025
21 CriocoObI mosTydeHus 1 IpUMEHEHNE
AJIKaINECHOB 16.10.2025
AJKUHBI: TOMOJIOTUYECKHIA PsiJl, 001Ias
29 dopmya, HOMEHKIATypa, IMEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYII, 21.10.2025
¢buznyeckue cBoicTBa
23 XUMHYECKUE CBOWCTBA AIKUHOB 99 10.2025
24 KadecTBeHHBIE peakIui Ha TPOWHYIO CBA3b 93.10.2025
o5 CrniocoObl nosy4eHus U NpUMeHeHue
AJKUHOB 05.11.2025
26 Pemienue 3a1a4: pacy€Thl 10 ypaBHEHUIO
XUMHUYECKON peaKInu 06.11.2025
97 Cucremaru3zaius 1 0000IIeHUe 3HAHUH 110
TeMe 11.11.2025




28

ApEHBI: TOMOJIOTUYECKUH psiJ, oOmIast
dbopMyia, HOMEHKIIATypa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI

12.11.2025
OcH301a B TOJTyouIa, UX (PU3UYECKUE
CBOMCTBa
29 XHUMHUYECKUE CBOMCTBA aPEHOB: PEaKLUU
3aMelIeHUs 13.11.2025
XHUMHUYECKUE CBOMCTBA aPEHOB: PEaKLUU
30 MPUCOSAMHCHHUS, OKUCIICHUE TOMOJIOTOB 18.11.2025
OeHsona
31 0 i
Oco0eHHOCTH XMMHUYECKUX CBOMCTB CTUPOJIA 10.11.2025
Pemenne pacuéTHbIX 3a7a4 Ha OIpeIeJICHHE
32 i
MOJIEKYJISIPHOU (POPMYIIBI OPraHHUYECKOTO 90.11.2025
BEIleCTBa
33 CriocoObI oTydeHus 1 IpUMEHEHNE apEeHOB 95 11,2025
['eHeTnyeckas CBSI3b MEXAY pa3TInIHBIMU
34
KJIacCaMU YTJIEBOJIOPOIOB 26.11.2025
Pacuétpl o ypaBHEHUSM XUMHUECKUX
35 .
peaKI_lIfI/I CucreMmatnsanus 1 0000IIEHIE 97 11.2025
3HaHUH 110 TeMe
36 IT i ras. 11
pupoHbIi Ta3. [lomyTHEIe HEPTIHBIE Ta3bI 02.12.2025
37 KameHHbIi yroias ¥ IpOIyKThI €T0
nepepadoTKu 03.12.2025




38

Hedtb 1 ciocoOb! €€ mepepaboTKH.
[TpuMeHeHrne POTYKTOB NIepepadoTKU
HeTH

04.12.2025

39

40

41

I'enernueckas cBI3b MCKAY pa3IMIHbIMU
KJlacCaMH yIrj€BOJOpPOJ0B

FaJ’IOFeHOHpOI/ISBOI[HBIC YriI€BOAOPOOAOB:
OJICKTPOHHOC CTPOCHUC, pCAKIITUN
3aMCIICHUS raJlor¢Ha

Jle¥icTBue 1mIeIouYe Ha
rajoreHnpou3BoAHbIe. B3auMmopeicTeue
IUTrajJoreHajJKaHOB C MATHUEM U [IMHKOM

09.12.2025

10.12.2025

11.12.2025

42

Cucremaruzanusa U 0000IIeHNE 3HAHUN 110
pazneny "Yriaesogopoas”

16.12.2025

43

44

45

KonTtponpsHast pabora o Teme
"VrneBonopoast"

ITpenenbHBIE OTHOATOMHBIE CIIUPTHI:
TOMOJIOTHUECKUH psif, o0mmas popmyna,
CTPOEHHUE MOJIEKYJI, U30MEpHS,
HOMEHKJIaTypa, Kiaccupuxanus,
(du3HYecKue CBONCTBA

XHUMHYECKHE CBOMCTBA MMPEACIIbHBIX
OIHOATOMHBIX CIIMPTOB

17.12.2025

18.12.2025

23.12.2025

46

CrniocoObl 1osy4eHus U NpUMeHEeHue
OJTHOATOMHBIX CIIHPTOB

24.12.2025

47

[IpocTthie aduphl: HOMEHKIATypa 1
U30MEpPHUsl, 0OCOOEHHOCTH (PU3NYECKUX U
XUMHYECKHX CBOMCTB

25.12.2025




MHoroaroMHbIe CIIMPTHBI: 3TUJICHTJIMKOJIb 1

48 [IIMLEPHUH, UX QU3NYECKHE U XUMHUECKUE
P ® 30.12.2025
CBOWCTBa
49 CriocoObI mosTyueHus 1 IPUMEHEHNE
MHOT0aTOMHBIX CIIMPTOB 13.01.2026
50 ®deHoII: CTPOCHUE MOJICKYIIBI, (PU3NICCKHE
cBoicTBa. TOKCHYHOCTH (heHOIIa 14.01.2026
51 XuMuyeckue cBoiicTBa (heHona
¢ 15.01.2026
52 Crioco0slI MoTydeHus U pUMeHeHue GeHoma
o P ¢ 20.01.2026
[TpakTuueckast pabota Ne 2. Pemenue
53 IKCIEPUMEHTAJIBHBIX 3a71a4 110 TeMe
oKenep LS 21.01.2026
CriupThl 1 HEHOIBI
54 Cucremaru3zaius u 00001IeHUE 3HAHUH 110
TeMe 22.01.2026
ANBAETUIB U KETOHBI: 3JICKTPOHHOE
55 CTpoeHHE KapOOHWILHOU IPYIIIbL;
FOMOJIOTMUYECKHUE PsiZibl, 001as popmyia, 27.01.2026
M30MEpHsI U HOMEHKJIATypa
Anbaeruipl ¥ KeTOHBI: GU3HYECKUE
56 .
CBOMCTBA; peaKIMy MPUCOCTUHEHUS 28.01.2026
Peakiuu okuciaeHus 1 Ka4eCTBEHHbBIE
57
peaklMK alibJIETUAO0B U KETOHOB 29.01.2026
58 CriocoObI mostyueHust ajlbIerHI0B U KETOHOB

03.02.2026



59

OHOOCHOBHBIE MTpeeNIbHBIE KapOOHOBBIE
KHCIIOTBI, OCOOCHHOCTH CTPOCHHS UX
MOJIEKYJI

04.02.2026

60

61

62

N3omepust 1 HOMEHKIATypa KapOOHOBBIX
KHCJIOT, UX (PU3NYECKHE CBOWMCTBA

XUMHYECKUE CBOMCTBA MPEIAETbHbBIX
OJITHOOCHOBHBIX KapOOHOBBIX KHCIIOT
OcoOEHHOCTH CBOMCTB MypPaBbHHOM

KUCTI0Thl. MHOTOOOpa3ue kKapOOHOBBIX
KHUCIIOT

05.02.2026

10.02.2026

11.02.2026

63

Oco0eHHOCTH CBOMCTB: HEMIPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucinot. [IpencraBureny BeICIINX
KapOOHOBBIX KHCIOT

12.02.2026

64

[TonsiTHE O TPOM3BOAHBIX KAPOOHOBBIX
KHCIIOT

17.02.2026

65

66

CriocoObI nostyyeHus 1 IpUMEHEHNe
KapOOHOBBIX KUCIIOT

CrnoxHble 3(hUpbl: TOMOJIOTUYECKUN P,
oOmas popmyna, H30MepHs U
HOMEHKJIaTypa

18.02.2026

19.02.2026

67

duznueckre 1 XUMUYECKHE CBOMCTBA
3pHpoB

24.02.2026

68

Pemenue pacu€THbIX 3a/1a4: MO0 YPaBHEHUIO
XAMHUYECKOW PEaKIU, Ha ONPEIEICHNE
MOJIEKYJIIPHOH (hOPMYJITBI OPTaHUYECKOTO
BEIIleCTBa

25.02.2026



69

[IpakTuueckas padora Ne 3. Pemenue
9KCIIEPUMEHTANIBHBIX 3aa4 10 TeMe
"Kap6oHnoBsie kucinoThl. CioxkHbIe YPupH"

26.02.2026

70

71

72

XKupsr: crpoenue, puznvecKue u
XUMHUYECKHE CBOUCTBA (TUAPOIU3)

OcoOeHHOCTH CBONCTB JKUPOB, COEPKAILUX
OCTaTKH HEIIPENEIbHBIX JKUPHBIX KUCIIOT.
JKups! B ipupone

MBpl1a Kak coJId BBICHIMX KapOOHOBBIX
KHCJIOT, uX Motouiee aeiicrsue. [Tonstue o
CHUHTeTHYecKuX Moroiux cpeacrax (CMC)

03.03.2026

04.03.2026

05.03.2026

73

['enernueckas cBs3b yIi€BOJOPOIOB U
KHUCIIOPOJICO/IEPKALIUX OPraHNYeCKUX
BEIICCTB

10.03.2026

74

75

76

Pacuértr o YpaBHCHHUAM XUMHUYCCKUX
peaKkuuit

CucremaTtu3zaiys u 0000IIeHHE 3HAHUN IO
TeMe

OO0m1as XxapakTepucTUKa YIJIE€BOJIOB U
KJlaccu(UKaIus yrieBoaoB (MOHO-, IU- U
MOJIMCaXapHUIbl)

11.03.2026

12.03.2026

17.03.2026

77

Momnocaxapusl: GU3MUECKUE CBOMCTBA U
HaxOXKIECHUE B IIPUPOIE

18.03.2026

78

79

HpI/IMeHeHI/IC TJIFOKO3H5I, e€ 3HaUCHHE B
KUBHCACATCIBHOCTH OpraHnu3smMa

I[I/Icaxapﬂ,umz caxapo3a, MaJibTO3a U
nakTo3a. Haxoxaenue B npupoac u
MNPUMCHCHHUC NHUCAXapHUI0B

19.03.2026

24.03.2026



80

[Monucaxapupl: CTpPOCHUE MAKPOMOJICKYI,
du3nUecKrue 1 XUMHUYECKHE CBOMCTBA,
pUMEHEHHE

25.03.2026

81

82

83

[TonsaTne 06 UCKYCCTBEHHBIX BOJIOKHAX

Pemenue pacdeTHBIX 3a7a4 Ha ONpeIeIeHNe
JIOJIA BBIXOJIa MPOTYKTA PEAKIIMH OT
TEOPETHUUYECKH BO3MOKHOTO
CucremMaruzaiys 1 0000IIeHe 3HAHUH 110
paszneny

26.03.2026

07.04.2026

08.04.2026

84

KonTtponpsHas pabora o Teme
"Kucnoponcoaepkaiiue opraHu4ecKue
coenuueHus"

09.04.2026

85

86

87

AMUHBL: KIacCUPUKAIHS, CTPOCHUE
MOJIeKyJ, oOmiast hopmyia, u3omepus,
HOMEHKJIaTypa U (pU3NYECKUE CBOKWCTBA
XuMHUECKUe CBONCTBA annupaTuiecKux
aMHUHOB

AHWINH: CTPOEHUE aHWIINHA, 0COOEHHOCTH
XMMHUYECKHX CBOMCTB aHUJIMHA

14.04.2026

15.04.2026

16.04.2026

88

89

90

CrniocoObl nosy4eHus U NpUMeHeHue
annpaTHYECKUX aMUHOB

AMWHOKHUCIOTHI: HOMCHKIJIaTypa U
HU30MCpu-, (I)I/I3I/I‘-ICCKI/IG CBOICTBA.
OT}IGJ’IBHI)IC MMpEACTAaBUTCIIN O-aMUHOKHCIIOT

XHUMHUYECKHE CBOMCTBA AMHWHOKHCIIOT, UX

OMOJIOTHYECKOE 3HAUEHUE aMUHOKHUCIIOT.
CuHTE3 U T UAPOJIN3 ICITHAOB

21.04.2026

22.04.2026

23.04.2026



91

benku kak npupoHbIE TOJIUMEPHI;
CTPYKTYpHI O€JIKOB

28.04.2026

92

93

94

XUMHAYECKHUE CBOUCTBA OEIIKOB

A30TcoaepIKaIIne reTepOIUKINIECKIE
coenuHeHUS. HyKIIEMHOBBIC KUCIIOTHI:
COCTaB, CTPOEHHUE U OMOJIOTHYECKAS POJIb

[TpakTruueckas padora Ne 4. Pemenue
SKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
"A30TcoAepKalle OpraHuuYeCKUe
coenuHeHus"

29.04.2026

30.04.2026

05.05.2026

95

[IpakTuueckast padora Ne 5. Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME
"Pacno3HaBaHue OpraHuYeCKux
coenuHeHun"

06.05.2026

96

KonTponbHas pabora no teme
"A30TcoepKale OpraHuyecKue
coequuenusa”

07.05.2026

97

OcHOBHbIE OHATUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U
METO/IbI UX CUHTE3a —II0JIMMEPU3ALHS U
ITOJIMKOHICHC AU

12.05.2026

98

99

[Tnactmaccel. YTunuszanus u nepepadboTka
IUTaCTHKA

OnacToMepsl: HaTypaJIbHbII CHHTETUYECKUE
Kay4dyku. Pe3una

13.05.2026

14.05.2026



Bosokna: HaTypanbHbIe, HICKYCCTBEHHEIE,
100 cunternyeckue. [Tomumepsl crienuaaIbHOTO
Ha3HAYEHUS

19.05.2026

[IpakTuueckas padora Ne 6. Pemenue
101 DKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME
"PacniozHaBaHue mjacTMacc U BOJIOKOH"

20.05.2026

O0o001eHre 1 cucTeMaTu3alys U3y4eHHOTO
102 MaTepuaia 1o reMe "BbICOKOMOJIEKYIIsIpHbIE
coeuHeHus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

21.05.2026



MPOBEPSAEMBIE HA EI'D 110 XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBePsSIeMOro
TpeOoOBaHNS

1

11

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CpeTHEero
0011ero o6pa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XUMHUYECKUX 3HaHHI>'I, KOTOpasA BKIOYaCT:

OCHOBOIIOJIATAIOIINE MOHATHS (XMMHUYECKUI JJIEMEHT, aTOM, H30TOIIBI,
SNIEKTpOHHAsE 000J0YKa artoma, S-, p-, O-’JIeKTpOHHBIE OpOHTAIH
aTOMOB, OCHOBHOE U BO30YKIEHHOE COCTOSIHUE aTOMA, HOH, MOJIEKYJIa,
BAICHTHOCTb,  3JIEKTPOOTPUIATENBHOCTh,  CTENEHb  OKHCIICHHS,
XMMHYECKass CBA3b (G- M T-CBSI3b, KPaTHBIE CBS3M), THOpHUIM3aLIUSL
aTOMHBIX OpOMTaNell, KpuCTaJJIMYecKas peléTKka, MOjb, MOJIIpHas
Macca, MOJSPHBI 00BEM, MOJIIpHAsS KOHIEHTpAIHs, PaCcTBOPHI
(MCTHHHBIE, TUCIIEPCHBIE CUCTEMBI), KPHCTAJUIOTUAPATHI, YIIICPOIHBIH
cKeneT, (pyHKIMOHAJbHAS TPYIIa, paguKall, U30MEpbl, CTPYKTypHas
¢dopmyna, wu3omepuss (CTpyKTypHas, TreoMmeTpuueckas  (uuc-,
TPAHCU30MEPHsI), TOMOJOTHMYECKHI pPsii, TOMOJIOTH, YTIJIIEBOJOPO/IBI,
KUCIIOPOJ- M a30TCO/EPIKAIME COSTUHEHNUS, ONOJIOrMYEeCKH aKTUBHBIC
BellecTBa (YIrJIeBOJIbl, JKUPHI, OEJIKH), MOHOMED, TOJIUMED, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS, KPEKUHT, PU(POPMUHT,
TUIIBI XHUMHWYCCKUX peaKuHﬁ (OKI/ICJ’II/ITCJ’IBHO-BOCCTaHOBI/ITeJ'H)HI)Ie,
9K30- M SHAOTEPMHUECKHE, PEaKIMM HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, 00paTUMble U HEOOPAaTUMBIE), PACTBOP, JIEKTPOIIUTHI,
HEDJICKTPOJIUTHI,  JJIEKTPOJIUTHYECKAass  JUCCOIMALUs,  CTETCHb
JMCCOLMAIINY, OKHCIHUTENb, BOCCTAHOBHUTENb, 3JEKTPOJIN3, CKOPOCTh

XHUMHYECKOH pCaKknuu, XUMHYECKOC paBHOBeCI/Ie)

1.2

TEOPUH M 3aKOHBI (TEOPUS XHUMHUUYECKOTO CTPOCHHUS OPTaHHYECKUX
BemiecTB A.M. ByTiiepoBa, Teopust 2IEKTPOTUTUIECKON THCCOIMAIINH,
[lepuonnueckuii 3akon [[.1. MeneneeBa, 3akOH COXpaHEHUsI Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3bIK XMMHUHU, MUPOBO33PEHUECKUE
3HaHUS, JIeKAIIMEe B OCHOBE TOHUMAaHUS MPUUMHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUN, COBPEMEHHBIE NPEACTABICHHUS O CTPOCHUU

BCIICCTBA HA aTOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIIDPHOM YPOBHAX




1.3

MNpCaACTaBJICHUA (o) MEXaHU3Max XUMHNYCCKHUX peaKHI/Iﬁ,
TCPMOANHAMHWYCCKUX u KHHCTHYCCKHX 3aKOHOMCPHOCTAX nux

IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAaxX

14

1.5

(dakToJIOTHYECKHUE CBEJCHUS O CBOMCTBaX, COCTaBe, MOJIYyYCHUH U
0e30IaCHOM  HUCITOJIb30BAaHWM  BOKHEHIIMX  HEOPTaHMYECKUX U
OPraHWYECKUX BEHIECTB B OBITY M MPAKTHYECKOW JEATEITbHOCTH

4eJI0BeKa
o0uMe HayyHble IPUHIMIIBI XUMUYECKOIO IPOU3BOJICTBA (HA IIpUMEpE
IPOU3BOACTBA CEPHOW KHUCIOTHI, aMMHAKa, METaHOJa, NepepaboTKH

HeTH)

CdopMupoBaHHOCTb YMEHUIA BBISBIISATD:

2.1

2.2

XapaKTepHbIC TPU3HAKKM W B3aUMOCBSI3b HM3YUYCHHBIX IOHSITHA,
NPUMEHSITh COOTBETCTBYIOIIUE IMOHSATHSI MPH OIMUCAHUHM CTPOCHUS U
CBOMCTB HCOPraHMYECKUX U OPraHMYECKUX BEICCTB U UX MPEBpaIleHUi
B3aMMOCBSI3b XMMHUCCKHUX 3HAHHUN C MOHATHSAMHU U IMPEACTABICHUSIMHU
JIPYTHX TIPEIMETOB JiIs 00JI€€ OCO3HAHHOTO MOHUMAHUS U O0BSICHECHUS

CYIITHOCTHU MAaTCPUAJIBHOTI'O CAMHCTBA MHpPa

CdopMUpOBaHHOCTH YMEHHSI UCIIOJIE30BATh.

3.1

3.2

HAMEHOBAHUS XHMHUYCCKUX COCAUHCHUMH MCKAYHApOAHOI'o COro3a
TeOpeTquCKOﬁ n HpHKHa,Z[HOﬁ XUMHUHU MW TpPHUBHAJIBHBIC HA3BAHHA
BCIICCTB, OTHOCAMIUXCA K MH3YUCHHBIM KJlaCCaM OPraHUYCCKHUX U

HEOPraHWYECKUX COCTUHEHUI
XUMHUYECKYI0 CHUMBOJIMKY JJISi COCTaBJICHUS (OPMYT HEOPraHUYECKHX

BEUIECTB,  MOJEKYJISPHbIX M  CTPYKTYpHBIX  (pa3BEpPHYTHIX,

COKPAIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHuYeCKUX BELECTB

ChopMHpPOBaHHOCTH YMEHUS KJIACCU(DUITMPOBATD:

4.1

HCOPTraHNMYCCKUEC BCIICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI> OCHOBaHHs H

KPpUTCPpUHN U KJ'IaCCI/I(I)I/IKaI_II/II/I HN3Yy4YaCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHrnv4cCKrUC BCIICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHHs H

KPpUTCPpUHN I KJ'IaCCI/I(I)I/IKaI_II/II/I HN3Yy4YaCMbIX XUMHUYCCKUX 00BEKTOB

4.3

MO Pa3IMYHBIM MPH3HAKAM (YHCITY M COCTaBy PEarupyrolluX BEIECTB,
TermmoBoMy A(PQeKTy peakimuu, W3MEHEHHIO CTEMeHEH OKUCIICHHS
AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YUACTHIO KaTan3aTopa)

CdopMupoBaHHOCTH YMEHHS XapaKTEPU30BATh FJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSIHUM) U HOHOB

XUMHYECKHX 3JIeMEHTOB | — 4 mepuonos Ilepuonnueckoil cucTemsl




J.N. MenaeneeBa 1 X BaJICHTHbIE BO3MOKHOCTH, UCITOIb3Ys OHATHS

S-, p-, 0-35IeKTpOHHBIE OPOUTAIIN, SHEPTETHYECKUE YPOBHU

ChopMupoBaHHOCTH YMEHHSI OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOWCTB XMMHUYECKHUX 3JEMEHTOB U 00pa3yeMbIX UMH COCIMHEHHUU IO

nepuoaaM U rpymnmnam

7.1

7.2

7.3

ChopMUpOBaHHOCTh YMEHHUSI COCTaBJISITH YPAaBHCHUS XUMHUYECKUX
pEaKIMii ¥ paCKphIBATh UX CYIIHOCTD:
OKHCITUTEILHO-BOCCTAHOBUTEIILHBIX peakiuii MOCPEIICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa ATHX PeaKIuit

YPaBHEHHsSI PEaKIUil pa3IMYHBIX THIIOB; TIOJHBIC M COKPAIIEHHBIC
yYpaBHEHHsI PEaKIUHd HMOHHOTO OOMEHa, YYHTHIBAas YCJIOBUA, IPH
KOTOPBIX 3TH PCAaKIMKU UAYT 10 KOHIA

peakuuii TUAPOIM3a, Peaklnii KOMILIEKCO0Opa3oBaHus (Ha MpuUMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUSA )

CdopMUpOBaHHOCTH YMEHHS ITOATBEPIKIATh:

8.1

Ha KOHKPETHBIX MpPUMEpPAaX XapaKTep 3aBUCUMOCTH PEaKIMOHHON
CIIOCOOHOCTH OPraHMYeCKUX COEIUHEHUH OT KpaTHOCTH U THUIIA
KOBaJICHTHON CBSI3U (G- M T-CBSI3M), B3aUMHOTO BJIMSHUS aTOMOB U
rpynn aToMOB B MOJIEKYJIaX, a TaKkKe OT O0COOEHHOCTEH peaau3alnuu

Pa3IMYHBIX MEXAaHU3MOB IPOTCKAHWA peaKHI/Iﬁ

8.2

XapaKTCPHBIC XUMHNYCCKHEC CBOMCTBA BCIICCTB COOTBETCTBYIOIINMHA

HKCIIEPUMEHTAMMU U 3aIIUCSIMU YPABHEHUN XUMUYECKUX PEAKIUI

CdopMupoBaHHOCTh YMEHHUS XapaKTepU30BaTh COCTAB U Ba)kHeHIIne
CBOMCTBA BEIECTB, IPUHAICKANUX K ONPEACIIEHHBIM KilaccaM |
rpyImnamM COeAMHEHUH (MpOCThle BEIIECTBA, OKCUABI, THUAPOKCHIIBI,
COJIM; YTJIEBOAOPO/IbI, MPOCThIE 3PUPHI, CIUPTHI, (PEHOIIBI, aJTbAETHIBI,
KETOHBI, KAPOOHOBBIE KHUCIIOTHI, CIIOKHBIE d(PUPHI, KUPbI, YIJIEBOIbI,

aMUHBl, aMUHOKHCIIOTBI, O€JIKH)

10

10.1

ChopMHpPOBAaHHOCT, YMEHHUSI TPOBOJUTH PACUYETHl MO XUMHYECKUM
dbopMynaM U ypaBHEHUSM XUMHUYECKHX PEAKIUN C HCIOIb30BAHUEM

(I)I/I3I/I‘-ICCI(I/IX BCJIIMYHH:

Macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTa PEAKITHH, €CIIH OJHO
M3 HCXOJHBIX BEIIECTB JIaHO B BHUJE pacTBOpa C ONpenenEéHHOMN
MacCOBOM JT0JIeH paCTBOPEHHOTO BEIIECTBA MIIN TAHO B M30BITKE (MMEET

MIPUMECH )

10.2

MaccoBOM WM 00BEMHOM IO, BBIXO/1A MPOAYKTA pEeaKIIUU

10.3

TEIIOBOTO 3P dexTa peakuuit




10.4

00BEMHBIX OTHOILLIEHUN Ta30B

10.5

M0 HaXOXKJICHUIO XUMUYIECKOM (POPMYITBI BellecTBa

11

Biagenue cuctemMoil 3HaHUK O METOJAaX Hay4HOI'O IO3HAHMS SIBICHUN
HOPUPOJbI, HCHONb3YyeMBIX B €CTECTBEHHBIX HAayKax U YyMEHHE
OPUMEHATh 3TU 3HAHUA TPU HKCIEPUMEHTAIBHOM HCCIEI0BaHUU
BEIIECTB U JJIsl OOBSICHEHUS! XUMUYECKUX SIBICHUH, MIMEIOLINX MECTO B
IPUPOJIE, TPAKTUUYECKOMN NEATEIbHOCTH YEIOBEKA U B IOBCEIHEBHOMN

KHU3HHU

12

13

14

15

ChopMUpOBaHHOCTh YMEHHS TPUMEHSTH (MCIOJB30BATh) 3HAHUS O
COCTaB€ M CBOMCTBaxX BEIIECTB MJISI HKCIEPUMEHTAIbHON MPOBEPKU
TUIIOT€3 OTHOCHUTENBHO 3aKOHOMEPHOCTEW MPOTEKaHUS XUMHUYECKUX
peakiuii W TMPOTHO3UPOBAHUS BO3MOXKHOCTEH UX OCYIIECTBIICHUS;
CHUCTEMHbBIC XUMHUYECKHE 3HAHUA 11 OOBSICHEHUS W MPOTHO3UPOBAHUS
SBJICHUI, MMEIOLINX E€CTeCTBEHHOHAYYHYIO MPHUPONY; Ui TPUHATHS

I'paMOTHBIX peH_ICHI/Iﬁ HpO6J'ICM B CUTYyallusX, CBA3aHHBIX C XHMHUEH

ChopMupoBaHHOCTh YMEHUS IUIAHUPOBATh U MPOBOJUTH XMMUYECKUN
AKCIIEPUMEHT (TOJyYe€HWE M HM3YYCHHE CBONCTB HEOPraHHMYECKUX U
OpPraHMYeCKHUX BEIIECTB, KAaYEeCTBEHHBIC PEAKIUU YIIIEBOJAOPOIOB
Pa3IUYHBIX KJIACCOB U KUCIOPOACOIEPIKAIINX OPraHUYECKIX BEIIECTB,
pelIeHHe  OKCIIEPUMEHTANBHBIX  33aad [0  PaclO3HaBaHUIO
HEOPTraHMYECKUX M OPTaHUYECKUX BEIIECTB) C COOJIOJICHHEM TPaBUII
Oe3omacHoro oOpallleHHss C  BellecTBaMM M J1a0OpaTOPHBIM
o0opynoBaHueM; (GOpMyIHPOBAThH LETU UCCIIEOBAHUS; PEACTaBIATh
B pa3NW4yHOM (opMe pe3ynbTaThl SKCIEPUMEHTa, aHAJIU3UpPOBaTh U

OLICHUBATb UX NOCTOBCPHOCTH

ChopMHPOBaHHOCTb YMEHHUS OCYILECTBIIATh LIeIE€HANPaBICHHbINA TOUCK
XUMHUYECKOW HHGpOpMallMM B pPa3jIMYHBIX HCTOYHMKAX (Hay4yHas H
yueOHO-HayuyHas JIuTepaTypa, CpelICTBa MaccoBOW MH(pOpMalUU, CETh
WutepHer u JApyrue), KPUTUYECKH AaHAIM3UPOBATh XHMMHYECKYIO
uHpOpMaIMIO, NepepadaThiBaTh €€ M UCIOIb30BATh B COOTBETCTBUM C

MOCTaBJIEHHOW y4eOHOM 3a1aueit

CpopMuUpOBaHHOCTh yYMEHHS IPOTHO3UPOBATH, AHAIM3UPOBATH U
OIICHUBATh HMH(POPMAITUIO C TO3UIUN IKOJOTUIECKON O0e30macHOCTH
MOCTIE/ICTBUI OBITOBOM U MPOW3BOACTBEHHON JIEATENHLHOCTH YeTOBEKa,
CBSI3aHHOW C TmepepabOTKOW BemecTB; CHOPMUPOBAHHOCTh YMEHUMN
OCO3HAaBaTh  OMACHOCTh  BO3JCUCTBHS HA JKUBBIE  OPTaHU3MBI
onpenenéHme BCIIECCTB, IIOHHMMasA CMBICJII IIOKa3aTeid npenenLHoﬁ

HOHYCTHMOﬁ KOHOCHTpAllU, W TMOACHATHL Ha IIPUMEpax CII0COOBI




YMCHBIICHUA W MTPCAOTBpAIICHUA HUX BPECAHOI'O BO3H€ﬁCTBHH Ha

OpraHusMm 4CJI0BCKa



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus; 10 kiacc. yrinyonennoe ooyuenue Epemun B.B., Ky3pmenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jiynuna B.B. O01iecTBO ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «/[PODAY; AkiinonepHoe odmiectBo «M3aaTenbcTBO

«IIpoceemenue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

2. MeTtoaundeckoe NOcoOHe sl yUUTENS K 3aBEpIIEHHON MTPEeIMETHON
muHun yueOHukoB O. C. I'aOpuensna u ap. «Xumus. 10 knace». Yriay6 n€HHbBIN ypoBEeHb

(aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

1. http://www.alhimik.ru. TIpeacraBiens! cienyronme pyOpUKH: COBETHI
aOUTYpHUEHTY, YIUTEIIIO XUMUH, CIIPABOYHUK (OUCHB OO0JIbINAs MOJ00pKa TaOTHI]
Y CIIPABOYHBIX MaTEPHUAJIOB), BECENast XMMUsI, HOBOCTH, OJTUMITHAIBI,
KyHCTKamepa (MHOTO MHTEPECHBIX UCTOPHUYECKHUX CBEACHUN).

2. http:/lwww.hij.ru/. XKypnaan «XuMus v )H3Hb» 3aHUMATEIBHO PACCKa3bIBACT O
WHTEPECHOM B HAYKE M MHPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html. DaekTpoHHbI# KypHAT «XUMUKH U

XHUMMUA», B KOTOPOM IPEACTABJICHBI MHTCPCCHLBIC OIIBITHI 110 XUMHH,



MIO3BOJIAOIINE YBIICYh YYAIIUXCS SKCIIEPUMEHTAILHOM YacThIO TIPeIMeETa.

4. http://c-books.narod.ru. BceBo3aMoskHas auTepaTypa Mo XHMHH.

5. http://1september.ru/. B skypHaie npeacTaBieHo 00JIBIIOE KOJIHUYESCTBO

paboT yJamuxcs, B TOM 4rcie paboT HCCIea0BaTeIbCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya. Beepoccuiickuii MIKOJIbHBIH

MOPTAJI CO CCBUIKAMHU Ha 00pa30BaTeIbHBIC CAUTHI TI0 XUMUH.

7. www.periodictable.ru. Coopauk crareif 0 XUMUYECKHX JIEMEHTAX,
WLUTIOCTPUPOBAHHBINA OTIMCAHUEM DKCIIEPUMEHTOB.

8. http://resh.edu.ru/. Poccuiickast aeKTpoHHas IIKOJIa, B KOTOPOM
IIPEICTaBICHBI HHTEPAKTUBHBIC YPOKH 0a30BOTO YPOBHS I Y9eHUKOB 8—11
KJIACCOB C MCIOJIb30BAHUEM BUJICOPOJIMKOB, MHTEPAKTUBHBIX 3a/IaHUI U
ynpaxxHenui, 3D-monenei.

9. http://www.chemnet.ru. [Topran ¢pyHIaMEHTAIBHOTO XUMHUYECKOTO
oOpaszoBanusi Poccuu, KOTOPHIi BKITIOYA€T COBOKYITHOCTh HH(DOPMAITMOHHBIX
pecypcoB 1o xuMuu (oOpa3oBaHue, HAyKa, TEXHOJIOTHS); peliaeT mpoodieMy
OBICTPOTO

Y HaJISXKHOTO JIOCTYyTa K OTEYECTBEHHBIM H 3apyOeKHBIM WH()OPMAITMOHHBIM

cartaMm no xuMun. COAEPKUT MHOTO BUJICOJEKIIMMN K KypcaM OPraHu4YeCKOU U

o0111eil XUMHUU.

10. http://fcior.edu.ru. ITpoekt deaepanpHOro neHTpa HHOOPMALTMOHHO-
oOpazoBarenbHbIX pecypcoB (DPIIMOP) nanpasien Ha pacpocTpaHEeHUE

QJICKTPOHHBIX 06paSOBaTeHBHBIX CCPBUCOB I10 BCEM ITPCAMCTHBIM 001aCTSIM.



Bxirouaet TCCTHI, paC‘-IéTHBIe 3a1a41, BUACOPOJIMKH, HHTCPAKTUBHLIC 3aJIaHUA

Pa3HOro ypoBH:A CIIOKHOCTH.






