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MNOSICHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuon 10 2025 roma» (Pacnopsbkenue 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,
npo@uiIbHOrO O0Oy4YeHUs, TPU3BAHO OOECHEYHUTHh OOIIE0O0Pa30BATENbHYIO U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS] OJTHON M3 MPUOPUTETHBIX AUCITUTLINH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
HOJPOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnoxkeHusimu I'OC COO o B3auMOOOYCIOBIEHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBAaHWUN K YPOBHIO TOJTOTOBKH BBIITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alus KOTOpoW obecreynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
0oOy4eHHMsI, BOCIUTAHUS U PA3BUTUSL 00YUAIOIIUXCS CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTAaHaBIMBAET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sA3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTAETbHBIX Mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHrue Yy4eOHOro BpPEeMEHH, PEKOMEHIYeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKEe C y4E€TOM OCHOBHBIX BHOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TMpefeilaMyd yCTaHOBJIEHHOMW MporpaMMod MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJDKHA OIpPENEsThCSl B COOTBETCTBUU C HAINPABICHUEM KOHKPETHOTO
npoduis 00yueHHs.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
IMPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  ATaloM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIIyOJeHHE TEOpEeTUYECKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonaasHOT0 00pasoBaHus. Hapsmy ¢ aTum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUSA U COLHMAIBHOTO Pa3BUTHS OOyYaromMxcs, Ha (OPMHUPOBAHUE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOsN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEU U3yUYeHUs PEaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4aeT ONpENeIEHHOE TEOPETHYECKOE JONOJHEHHE, I103BOJIIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COCAMHEHHUN HAa OCHOBE PACIIMPEHHUS U YIiIyOJIeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojiHgeTcs  (OpPMUpPOBAHMEM  TIpPEACTaBICHU 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXKHbIE NIpeIMeThl. Tak, Hanpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpelIMeTa B JaHHOM cllyyae akLEeHT OyJeT ciaenaH Ha OOLIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



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

B TO ke BpeMsa B COAEpKaHMM IIpeaAMETa Uil KIIACCOB XWUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K MpPUMEPY, TaKUE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH MPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpEeIMETaMy, BXOJAIIMMH 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 OCHOBHOT'O M CpeJHero obiiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE 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 M3yd€HUs NpeaMeTa Mpearnojaraer
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 pojim B oOecrneyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€NOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB M TEOPUM XHMHUHU, COBPEMEHHBIX NPEIACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JAUCIIEPCHBIX CHCTEMaxX, 00 00muX
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOJICTRA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMEIONINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJB30BaHMEM U  IepepaboTKon
BEIIICCTB;

yIOIyOJIeHHe  TPEJCTaBICHWA O  HAyYyHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTUYCCKOM JISATEITBHOCTH M MTOBCETHEBHON YKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIHUTAHUE YOEXKAEHHOCTH B TIO3HABAEMOCTU SIBJICHUU TMPUPOJIBI,
YBOKEHHUS K TMpOLEcCYy TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILIEHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO 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,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHUE OMbITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEAEMIO).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3ny OPraHUYECKUX COETHUHEHHUIA.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIEpOAAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToMma YIJepojia. XHUMHYECKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tulbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHMsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUOBl NEpeKpbIBaHHUS AaTOMHBIX OpOWTaNel, G- U T-CBS3H.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€il B MOJIEKYJax
opraHudeckux BemecTB. [loHsiTue O CcBOOOJHOM paaukaine, Hykieoduie Hu
anexkTpodue.

Teopuss crpoeHnst opraHudeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOCHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKysipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliEHHas,
ckenetHass. M3omepus. Buabl wW30MepuU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnekTpoHHbIe 3PPEKTHI B MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
Y ME30MEPHBIN 3PPEKTHI).

[IpencraBnenne o kinaccupukamu OpraHuyeckux BeriecTB. [loHaTtue o
dbynkunonanasHoM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKHUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJIEHHME C 00pa3uaMy OpraHWYecKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, OMbBITHI MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(taBneHue, OOYIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHE MOJENed MOJEKYJI
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Aunkansbl. ["'omosiorudeckuil psiji aakaHoB, oOmas GopMyna, HOMEHKIIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmyeckne cBONCTBA
aJIKaHOB.

XUMUYECKHE CBOWCTBA aJKaHOB: PEAKIMU 3aMEUIEHUs, H30MEpU3allui,



JErHIpUPOBaHMs, LIUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEAKLMI paJUKAIbHOIO 3aMEILECHHS.

Haxoxnenue B mpupoze. CriocoObl MOIy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanpl. O6mmas ¢Gopmyna, HOMEHKIATypa U u3oMepus. Oco0eHHOCTH
CTPOEHMSI M XHMMHMYECKHUX CBOMCTB MalbIX (LMKIONPONAH, LMKIOOYyTaH) H
OOBIYHBIX (IIMKJIOMEHTaH, IMKJIOTeKCaH) HUKIOaTKaHOB. CroCOObl MOMY4YeHHS U
NPUMEHEHUE [IUKIIOAIKAHOB.

Anxensl. ['oMonornyeckuii psj ajkeHoB, oOuias Gopmyia, HOMEHKIIATypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOGHHE MOJEKY] alKEeHOB, SP°-
ruOpuan3anmsi aTOMHbIX opOuTanei yriepoja, 6- U m-cBA3U. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHYECKHE CBOMCTBA: PEAKLUHMH MPUCOEAVHEHUS, 3aMEIICHUS B O-TOJOKEHUE
IIpU JBOWHOM CBA3M, MOJUMEpHU3alnd U okucieHus. IIpaBuno MapKOBHHMKOBA.
KauecTBeHHBIE peakiMi Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHHS U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymyauposaruvie). OCOOCHHOCTH AJIEKTPOHHOTO CTPOCHHS W XMMHUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu  l4-npucoequnenue. Ilonumepuzanus
COMpPsKEHHBIX JUEHOB. CrIOoCOOBI MOJIyYEHUs U IPUMEHEHUE aJIKaJUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpuan3anusi aTOMHBIX opOuTanell yriepona. OuU3nyeckue CBOMCTBA AJKMHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOMYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE MOJeKylbl OeH3ona. du3nyeckue CBOICTBA aApEHOB. XHUMHUYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIIEBOAOPOJAHOM pajuKalie, pPEaklMH MNPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienrie 00 OpPUEHTUPYIONIEM JEWCTBUM 3aMECTUTENCH B
OCH30JbHOM KOJIbLIE Ha TMpUMEpe aJKWJIbHBIX PAJUKaJIOB, KapOOKCUIBHOMH,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbIH yroiap U mpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTu:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTUYECKHI), pU(DOPMUHT, TUPOIM3.



[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.
['eneTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.
DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakuuu

3aMENICHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,

aMuHOrpymniy. JlelicTBue Ha TaJOTreHNPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOYnd. B3auMoaelcTBUE MUTaIOTEHAIIKAHOB C MAarHuE€M W LIMHKOM.

[lonsatne 0 METAJUIOOPTraHUYECKUX COCAUHECHUSAX. Hcnonp3oBanue

raJIOTEHNPOU3BOJIHBIX YTIEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E

OpTraHUYECKUX BEILIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB W HMX IPEBPALICHUIL:
u3ydeHne (PU3MUECKUX CBOMCTB YIIIE€BOJOPOIOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peaxiuii yrieBoJOpOOB Pa3jMUYHBIX KiaccoB (oOeciBeunBaHHe OpPOMHON WU
WOJHOM BOJBI, pacTBOpa I€pMaHraHaTa Kajius, B3aUMOJCHCTBUE alleTHIICHA C
aMMHauHbIM pacTBOpoM okcuga cepeopa(l)), kadyecTBeHHOE OOHapyKeHUE
yriaepoja M BOJOPOJAa B OPraHUMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey», c
oOpa3laMM IUIACTMAacC, KaydyyKOB M PpE3UHbl, MOJEIMPOBAHUE MOJEKYJI
YTJIEBOAOPOIOB U FAJIOI€HIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucnopoaconepxaiue opranu4eckue CoeAUHEHMS.

[IpenenbHble OAHOATOMHBIE CHOUPTBHL. CTpoeHHWe MOJeKyn (Ha Mpumepe
METaHOJIa W J3TaHoida). l'oMonorumueckuid pdan, obmas QopMmyna, u30Mepus,
HOMEHKJIaTypa U Kilaccuukanus. @Dusnueckue CBONCTBA  MPEIENIbHBIX
OJTHOATOMHBIX CHHUPTOB. BoaopoaHble CBSI3M MEXAY MOJEKYJIAMH CIIMPTOB.
XHWMHMYECKME CBOMCTBA: pEAaKIMM 3aMEIICHUs, JErUApaTaluy, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIIUPTHI. [[elicTBUE 3TaHOJIa U METAHOJIA
Ha opraHuzM uesoBeka. CrnocoObl TOJYy4YEHUS U NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoroaToMHble CHMPTHI — JTWICHIJIMKOJIb M TIULEpUH. DPuU3nueckue u
XUMHUYECKHE CBOWCTBA: PEAKLMHU 3aMEIICHMS, B3aUMOJIEUCTBUE C OPraHUYEeCKUMU
M HEOPraHWYECKHMMM KHCIOTaMHM, KayeCTBEHHAs pEaKUus Ha MHOTOATOMHBIE
cnupthl. [IpencraBienne 0 MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JeiictBue Ha opraHu3Mm desnoBeka. (CrnocoObl MOJMyYeHHS U TNPUMEHEHHUE
MHOTOaTOMHBIX CIIUPTOB.

®enos. CTpoeHHME MOJEKYNbl, B3aMMHOE BIIMSHUE TUIAPOKCOTPYIIIBI U
oenzonbHOrO sigpa. dusmueckue cpoicTBa (Penona. OCoOEHHOCTH XHMHUYECKUX
cBOMCTB (enona. KayecTBeHHble peakuuu Ha QeHos. TOkcHMYHOCTH (eHoda.



Crnioco06blI osryueHus: U npuMeHeHue gperomna. GeHonpopmanabaeruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWIBHON Tpynmbl. ['oMoOTHYecKue psibl albJETUI0B U KETOHOB, 00IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHYECKHME CBOWCTBA  aIbJACTHAOB M  KETOHOB:  PEAKLIHH
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKUN Ha AJIbJIETH/IbI.
Crioco06b!I TosTyueHus: ¥ MPUMEHEHHUE albACTHAOB U KETOHOB.

OAHOOCHOBHBIE Tpe/IeNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Puznueckue CBOMCTBA
OJIHOOCHOBHBIX TMpPEACNIbHBIX KapOOHOBBIX KHUCIOT. BoIOpojHBIE CBS3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakiusi dTepuUKanMM, peakuud C YYacTHEM YIIEBOJOPOIHOTO paJHKaa.
Oco0OeHHOCTH CBOWCTB MypaBbUHOM KHUCHOTHL. [loHATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXKHBIX 3¢pupax. MHorooOpasue KapOOHOBBIX KHCIIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAas, MaJIbMUTUHOBAs, OJICMHOBAs, JUHOJIEBAS,
JuHONIeH08as KUCIoThl. CrlocoOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble >¢upsl. ['omonornueckuid psin, obmas Gopmyna, uzomepus U
HOMEHKJIaTypa. PHU3WYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
HIEJIOYHOM Cpene.

XKupsl. Ctpoenue, puanyeckiue 1 XUMHUYECKHE CBOICTBA KUPOB: TUAPOIIN3 B
KHUCIION U 11enoyHon cpenie. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU
HETPEETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, X MOIOIIEE JCHCTBHE.

OO01as xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaos (MOHO-, TU-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pu0o3a,
Je30Kcupr003a. PU3NYECKUe CBOMCTBA W HaxOXXJIACHHE B Ipupoje. DoTOCHHTES.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKI[UU C YHACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCIOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAUEHUE B KU3HENEATEIbHOCTH Opranu3Mma. J(ucaxapuapl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaroIMe U HEBOCCTAHABIIMBAIOIINE AUcaxapuasl. [ uaponus
nucaxapunoB. Haxoxaenue B npupone u npuMenenue. [lonucaxapuasl: kpaxman,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
LEeJUTI0103bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIIOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaja: THAPOJU3, KAaYEeCTBEHHasi Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOIyYeHHe >PHUpPOB LeiUToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN HIENK).

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIECTB W HUX MPEBpaIICHUI:



pPacTBOPUMOCTb PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3THUJIOBOrO CIHMPTa B ANbJAETU] HA PACKAIEHHON MEIHOW MPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CIHMPTa JIUXPOMATOM Kaius (BO3MOKXHO HCIOJb30BaHHE
BUJICOMATEPHUAIIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa  C
ruapokcuiom Meau(ll), xumuyeckue cBoOMCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom meau(ll), Bzaumoneiictue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbIe KUCTOTHL. CIOXKHBIE ADUPBDY.

A3oTcoep:xaniue opraHudeckue coequHenus. I'erepoumkindeckne u
rerepoyHKUMOHAJIbHbIE COeINHEHHUS.

AMUHBI — OpraHUYecKue MpPOoU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anudpaTUYecKue ¥ apoOMAaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KadecTBeHHbIe peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] UM NpUMEHEHHe anvdarnueckux aMuHOB. llonydeHue aHWIUHA U3
HUTPOOEH30Ia.

AmuHOKMCIHOTEL.. HOMeHKaTypa u nzoMepusi. OTaeapHble IPEICTABUTENN O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XWMHYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM@OTEpHBIX  OpPraHUYeCKHX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHASA M TpPETUYHAS
CTpyKTypa OenakoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: THUAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

KapO6ouuknnueckue 151 FETEPOLUKIINYECKUE COEIMHECHUSA.
Kucnopoaconepxaimuye TeTEPOUUKINYECKHE COCOUHEHHS. A30TCOJAEpIKallne
reTepouukibl. PU3MYecKue M XHMHUYECKHE CBOMCTBA MUPUIAWHA W MHPpOJIA.
OO6masi XapakTepUCTHKA TETEPOIMKIMYECKUX COCIMHEHUNW C JIByMs U Oojee
rerepoaroMamu.  [lupumuaun. Ilypun. IlpumeHeHue reTepOLUMKIMYECKUX
COEJIMHEHUH.

[IpuHIIMTIBI  HOMEHKJIATYpbl ~ TeTepOPYHKIIMOHAIBHBIX  COCAMHEHUH.
AMuHOCTIUPTHL. [ 'MAPOKCUKETOHBI U TUAPOKCUATIBIETUBI. AMUHOKHUCIIOTHI.
AcumMeTpuyeckuii atom yriaepoaa. Onruueckas H30MepUs. DHAHTUOMEPHI.
[Tpoexiuu ®umiepa. [Ipumenenue rerepoyHKIIMOHATBHBIX COSTUHEHUN.



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMs] BEIIECTB M HUX IPEBPALLECHHIA:
pacTBOopeHHe O€NKOB B BOJE, JAeHATypalus O€NKOB NMPH HArpeBaHHUM, I[BETHBIC
peakuuu Ha O€JNKH, pElEeHUEe OHKCICPUMEHTAJIbHBIX 33Jad [0 TeMaM
«A3o0TcoJiepKalllue  OpraHudeckue  coeauHeHus’» U «Pacmo3HaBaHue
OpPraHUYECKUX COCTUHEHUI.

BbicokoMouIeKyJIsIpHbIE COeIMHEHUS.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUHU, CPEIHSAST MOJICKYJIsIpHAas
macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIMHEHHH —
MOJIMMEPHU3AIIUS U MOJTUKOHICHC Al

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIPOIIHIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPOJ, MOJMMETUIMETAKpUIaT, MOJUKapOOHATHI,
noJIdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHUE Kay4yKd
(OyTaareHOBBIN, XJIOPOIPEHOBBIN, U30MIPEHOBIN) U CUIIUKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MIETK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonmmepsl CHEIUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
3JIEKTPONPOBOJISALINE MTOJIUMEPBL, OMOpa3IaraeMble MOJUMEPBHI).

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
IJIACTMAcCC U BOJIOKOHY.

PacuérHble 3anaum.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS IO
MacCOBbIM  JIOJIIM  3JIEMEHTOB, BXOJSIIMX B €ro0 COCTaB, HAaXOXIEHUE
MOJICKYJISIPHON  (pOpPMYJIBI OPTaHUYECKOTO0 COEAUHEHHS 1Mo Macce (00béMy)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BeliecTBa (Mmacce, 00bEMY) MPOIYKTOB
peakluMd W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHMYEeCKOro BEUIECTBA HA OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHUsI, ONpPENENIEeHUE JOJM BBIXOJAa MPOJAYKTa PEAKIUU OT TEOPETHUYECKU
BO3MOYKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeaMETHBIX CBSA3€H MPU U3YYECHUU OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TMOHSITUH, MNPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OOmmume ecTeCTBEHHO-HAYYHBIE MTOHSATHUS: SBJICHUE, HAYYHBIN (PakT, rUmoTe3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHHE, H3MEpPEHUE,



AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

@dusuka: Marepusi, aroM, JJEKTPOH, TMPOTOH, HEUTPOH, MOJEKYJIA,
HSHEPreTUYECKU ypPOBEHb, BEIIECTBO, TelIO, OOBEM, arperaTHoe COCTOSHUE
BeIlleCTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHHUIIBI HU3MEPEHHS, CKOPOCTh, SHEPIus,
Macca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA U TeTEpOTPO(HBIA THUIT TMUTAHUSA, OpOXKEHUE,
dboTocuHTE3, JAbIXaHUE, OCJKH, YTIJIEBOJbI, KUPBI, HYKJICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadus: mose3Hbie HCKOMaeMbIe, TOILIUBO.

TexHoJOrus: NUIIEBbIE MPOAYKTH, OCHOBBI PAllMOHAJIBLHOIO MHUTAHUS,
MOIOIIINE CPEJICTBA, MATEPUAJIbl U3 UCKYCCTBEHHBIX M CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckue OCHOBbI XMMHH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemMeHT. M3otonel. CtpoeHune
AJIEKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBBIC YKCJIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOrO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DJEKTPOOTPULIATETBLHOCTb.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenaeneeBa. CBsi3b NEPUOANYECKOTrO 3akoHa W lleprmonnueckoil cUCTEMBI
XAMHUYECKUX DOJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH W3MEHEHMS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOHBIX BEIIECTB IO TrpyndnaM ¢ TepuojaM. J3JHA4YEHUE
nepuoauueckoro 3akoHa /[.1. Menneneesa.

XuUMHUYECKass CBSI3b. BHAbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTanyeckasi. MexaHu3Mbl 00pa3oBaHUs KOBAJCHTHOW CBSI3U: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJIMHA CBA3U. [10JIsIpHOCTH, HATTPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM cBA3U. KparHeie cBa3u. Bonopoanas cBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBiieHrie 0 KOMIUIEKCHBIX coeAuHEHUss1X. CocTaB KOMIUIEKCHOTO UOHA:



KOMITJIEKCOOOpa3oBaTenb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[loHATHE O KOOPAMHALIMOHHON XUMUH.

BemecTtBa  MOJIEKYJSIDPHOTO W HEMOJIEKYJSIDHOTO — CTPOE€HUSA.  [HIbI
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o nucnepcHbIX cucremax. Mctunubeie pactBopsl. [IpencraBienue o
KOJUTOMHBIX pacTBopax. CrmocoObl BBIPRXEHHUS KOHIIEHTPALIMA PacTBOPOB:
MaccoBasi JOJIs BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHIEHTpanusa. HaceleHnsie n
HEHACBILLIEHHBIE PACTBOPHBI, paCTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukainus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBUATIBLHBIC
Ha3BaHM OTJEIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpaIllCHUs
DHEPTUU MPU XUMHUYECKUX peakiusX. TernoBbie 3QPEeKThl XUMUUYECKUX PEaKIUu.
TepMoxuMuYeCcKue ypaBHEHUS.

CKopoCTh XMMHUYECKON peakiuu, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (haKTOpPOB.
['oMOreHHbIE U TeTEPOreHHbIE peakuu. Karanns u katanu3aTropsl.

O6paTtuMble U HeoOpaTUMbIEC peaklui. XUMHUECKOe paBHOBecue. KoHcTanTa
XUMHUYECKOTO paBHOBecUs. (DakTOphl, BIHSIOIMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYpPA, JABJICHUE U KOHLUEHTPALMU BELIECTB, YYACTBYIOLIUX B
peakuuu. [Tpunnun Jle [laTense.

Onektponutuyeckass aucconuanus. CulbHblE W CIa0ble  3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHHS.
OkucnuTens W BOCCTAHOBUTENb. [Ipolecchl OKHCIEHHS M BOCCTaHOBJICHUSI.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

DKCHEPUMEHTAJIbHBIE METO/bl M3YyYE€HUS BEIIECTB W HUX NPEBPAIICHUN:
pa3lIoKEHWE MEPOKCHMAA BOAOPOJAa B NPUCYTCTBUM KaTallW3aTOpPa, MOJEIN
KPUCTAJUIMYECKUX PEHIETOK, MPOBEICHNE PEAKIMil HOHHOTO OOMEHa, ONpeiesIeHue
Cpeapl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, HU3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHYECKOTO
paBHOBECHS.

Heopranuuyeckass xumusi.

[Tonoxenne HemMerawuioB B llepuognyueckord CHCTEME  XUMHYECKUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUS WX aTOMOB. Du3ndeckue
CBOMCTBA HEMETAJUIOB. AJUIOTPOIHUSI HEMETAIJIOB (HAa MPUMEPE KUCIOPOJIA, CEPHI,

dbocdopa u yraepona).



Bonopon. Ilomydenne, ¢usnueckue W XUMUYECKHE CBOMCTBA: PEAKIMU C
MeTaJJIaMd M HEMeTaUlaMH, BOCCTaHOBUTENbHbIE CBoOWcTBAa. ['mapuabl.
TonIMBHBIE ATIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, CrocoObl MOdydeHus, (U3HUYECKUE U
XUMUYECKUE CBOKCTBA. ['amoreHoBomopoabl. BaxHelie KUCIOpOACOAEpIKaIlne
COEMHEHHsI TayoreHoB. JlabopaTopHble U MPOMBIIIICHHBIE CIIOCOOBI MOTYYEHUS
rajioreHoB. [I[puMeHeHne rajloreHoB U X COeTMHEHHM.

Kucnopon, o3oH. JlabopaTopHble U MPOMBILIUICHHBIE CIIOCOOBI MOMYyYEHHUS
kuciopoaa. @uU3NUEeCKe U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxnenue B mpupojie, CIOCOObI MOJNy4YeHUs, (puanueckue u
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
ceprl(VI). CepHucras u cepHas KUCIOTBI U WX cojid. OCOOEHHOCTH CBOWCTB
cepHoil kucnoTel. [I[puMeHeHre cepbl U €€ COeTMHEHU.

A3zor. Haxoxxnenue B mnpupojie, crnocoObl MNOAy4YeHUs, (pusndyeckue u
XAMHUYECKUE CBOMCTBA. AMMUaK, HUTpUIbl. OKCHZIBI a30Ta. A30TUCTAst U a30THaA
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeHeHue azoTa
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUSL.

®ochop. Haxoxnenwe B mpupojie, COCOOBI MONyuYeHUs, (U3UYECKUE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdhopa u ero coenunenuii. docdopHbie
yao0peHus.

VYrinepoa, HaxoXIeHUE B NOpUpoje. AJUIOTPONHBIE  MOJIUDPUKAIUU.
dusnueckne W XUMHYECKHE CBOMCTBA TMPOCTHIX BEHIECTB, OOpPa30BAaHHBIX
yriepoaoMm. Oxcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciotra u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOJOM, U €r0
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupone, crnocoObl MOJyYeHHs, (PU3NUECKHE U
xumuyeckue cporctBa. Oxcun kpeMmHusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeqnHeHui. CTEeKI0, €ro NOJy4eHUe, BUIBI CTEKIIA.

[Tonoxenne MetaiuioB B Ileproindeckol CUCTEME XUMUYECKUX JJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX O00JI0YEeK aTroMoB MeTauioB. OOrmue
¢dbuznyeckue cBoicTBa MeTauioB. [IpuMeHeHHWe MeTaioB B OBITY M TEXHHKE.
CnuiaBbl METaJIOB.

DNEKTPOXUMHUYCCKUN  Psifl  HampspkeHud  MeTtawioB.  OOmue  crnocoOs
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIUs, MAPOMETAILTYPIus,
anekTpometaiutyprusi. [lonarue o xoppo3un MeramwioB. CrnocoObl 3amUTHl OT
KOPPO3HH.



Ob6mas xapakrepuctuka MetaioB |A-rpynmnsl [lepuogudeckoid CHCTEMBI
XUMUYECKUX OJJeMeHTOB. Hartpwii w xKanuii: mnomydeHue, (U3NYECKUE U
XUMHUUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCTUHECHUM.

O6mast xapakrepuctuka metauioB |lIA-rpynmer Ileprogudyeckoil cucTemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KajlblUUi: TOJydyeHHue, (QU3NYecKue u
XUMHUYECKUE CBOMCTBAa, MPUMEHEHUE MPOCTHIX BEIIECTB M HUX COCAUMHEHUHU.
JKécTkocTh BOJBI M CITOCOOBI €€ YCTPaHEHUS.

ATIOMUHMI: TTOTy4eHue, Gu3ndecKkue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIllecTBa M €ro coeAuHeHud. AmdorepHbie CBOMCTBAa OKCHUAA U
TUIPOKCU]IA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI aTFOMUHUS.

OOmiasi xapakTepucThka MeTawioB moOouHbix mnoarpymnn  (b-rpymm)
[Ieproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3znyecKrue 1 XUMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCHUIIbI U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatbl U auxpomarhl, HX
OKHCIUTENIbHBIC CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

Ou3nyecKne W XUMHUYECKHE CBOMCTBA MapraHlia M €ro COCIUHEHUM.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIE CBONCTBA.

@u3nuecKue U XUMUYECKHE CBOWCTBA JKeJjie3a M €ro coequHeHuil. OKCUpl,
rugapokcuanl u conu xeneza(ll) u xeneza(lll). [lonydyenue u npumMeHeHue xene3a
U €ro CILIaBOB.

du3znuecKue U XUMUYECKHE CBOMCTBA Meu U €€ coeauHeHui. [lonyuenue n
MPUMEHEHUE MEJIU U €€ COCTUHEHHUIA.

[Muuk: momydyeHue, GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHUJIA IIMHKA, TUIPOKCOKOMIUIEKCHI IUHKA. [[puMeHenune
[IAHKAa U €r0 COeANHEHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOPOJE, M3Yy4YeHUE KOJUICKIMU «MeTaibl W CIUIaBbD», B3aUMOJICUCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJIECHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeJI04Yel, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHUYECKUE aHUOHBI, KATUOH BOJOPOJA
U KATHOHBI METAJVIOB, B3aUMOJICMCTBUE THIPOKCUIOB ATIOMHUHMS M IIMHKA C
pacTBOpaMH KHUCJIOT M IIEJIOUeH, PeIIeHHe IKCIEPUMEHTANBHBIX 3a7a4 M0 TeMaMm
«T"anorensl», «Cepa u €€ coequHeHUs», «A30T U Gochop U UX COCTUHEHUS»,
«MeTaibl TIIaBHBIX TOATPYID», «MeTamuibl TOOOYHBIX MOATPYIIID.

XuMHuS U KU3Hb.

Ponp xumuu B o0ecriedeHuu yCTOMYUBOTO pa3BUTHA deloBedecTBa. [loHsTHe
O Hay4YHBIX MeToJaxX TO3HAHUS M METOJOJOTUA HAy4YHOTO0 HCCIIEIOBAHMUS.



HayuHble npuHUIKNBI OpraHU3alui XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbllieHHbIE
CIIOCOOBI MOTYYEHUST BAKHEUIITNX BEMIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepPHOU KHUCIOTHI, MeTaHoJa). [IpoMBIIIIEHHBIE CITOCOOBI MOMYYEHUSI METAUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHHUE OKPYKAKOWIEH Cpelbl U €ro MOCIEICTBUS.
Ponb xuMuu B 06ecriedeHrH SHEPreTUUECKO 0€30MacHOCTH.

XuMusi ®W 340poBbe uenoBeka. JlekapcTBeHHble cpencTtBa. I[lpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poib XUMUU B pa3BUTUUA MEAUIUHBI.

XUMHMSI THIIKA: OCHOBHBIE KOMITOHEHTHI, TUIIEBbIe J00aBKU. Poib Xumuu B
oOecrieyeHuu MUIIEeBOM 0€3011aCHOCTH.

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30IMacHOr0 HCMONb30BaHUS TpernaparoB OBITOBOM XHWMHUU B MOBCEIHEBHOMN
KU3HU.

XuUMHSI B CTPOUTENBCTBE: BAKHEUIIINE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuMus B CEILCKOM X03sicTBe. OpraHndyeckre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIC MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 1t 2neKTpoHuKU. HaHoTexHonoruu.

Pacuérnblie 3agaun.

PacuéTel: Macchl BeliecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMM, €CIU OJHO U3
BEIIIECTB HMMEET MpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTa
peaKkuuu, €ciau OJIHO M3 BEIIECTB JaHO B BHUAE pPacTBOpA C OMNPEACIEHHOU
MacCOBOM JIOJIEd PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHIICHTpAIIMX BEIIECTBA B pPacTBOpe, JOJM BBIXOAA MPOJIYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TpU  W3YYEHUH OOmEed W
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSTUHN, TPUHATHIX B OTACIIBHBIX
npeaMeTax eCTeCTBEHHO-HAyYHOTO ITUKIIA.

OO01mue ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SIBJIEHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, Kiaccu(uKalus, NepuoaudHOCTh, HAOIIOICHHE,
U3MEpEHUe, IKCIIEPUMEHT, MOJIC)Ib, MOJICTUPOBAHUE.

®dusuka: Marepus, MHUKPOMHpP, MaKpOMHUp, aTOM, OIJIEKTPOH, IMPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEII[ECTBO, TeJNO, OOBEM, arperaTHOe COCTOSHHUE BEIIECTBA, HJICATBHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kieTka, opraHusm, s3KocucTeMa, ouocdepa, MeTaboJIU3M, MaKkpo-



U MHUKPORJIEMEHTBI, OEJIKHU, KUPBI, YTIIEBOAbI, HYKJICHHOBBIE KHCIOTHI, (PEpMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TOTOK SHEPTUU B DKOCHCTEMAX.
['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, MOJE3HBIE HUCKOMAaeMble, TOIUIHBO,
pecypesl.
TexHonorusa: XWMHYECKass MPOMBIIIIEHHOCTb, METAJUIYpPIUs, CTPOUTEIIbHBIC
MaTepUaJIbl, CEIIbCKOXO035MCTBEHHOE IPONU3BOACTBO, MHILEBAs IIPOMBIIIJIEHHOCTb,
dapmainieBTHUECKass ~ MPOMBIIUIEHHOCTb,  MPOU3BOJICTBO  KOCMETHYECKHX
IIpenaparoB, IPOU3BOACTBO KOHCTPYKLMOHHBIX MAaTE€pHAJIOB, 3JEKTPOHHAs
IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBMH C CHCTEMHO-JEITEILHOCTHBIM IOJXOJOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS NpeaMeTa «XHUMHUS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUs BBIICICHBI CICAYIONIME COCTABISIONIAC: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEJCICHHUIO; HAUTMYME MOTHUBAIIUU K
00Oy4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOICTBOBATHCS
NPUHATHIMK B OOIIECTBE TMpaBWIaMH M HOpPMaMu TIOBEJEHUsS; HaJU4uue
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhl; CIIOCOOHOCTH CTABUTH IIEJIU U CTPOUTH
’)KM3HCHHBIC TIJIAHBI.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHUS MpeaMeTa «XHUMHUSD» OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh OIBITa II03HABATEILHOM M TMPAKTUYECKOM JESATEIHbHOCTH
oOyyJaromuxcs B MpoLecCce peain3alui 00pa30BaTeIbHON EITEIIbHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XHUMHUSD»  OTPAKaIOT
c(hOpMUPOBAHHOCTh OIbITa I[O3HABATEILHOW M MPAKTUYECKOW JESITEIBbHOCTU
oOydJarommuxcsi B MPOIeCcce pealn3aliud o0pa3oBaTeIbHON JEATEIbHOCTH, B TOM
YHCJIC B YAaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBAXCHUS K 3aKOHY U MPaBOMOPSIKY;

MPEACTABJICHUSI O COLUAIBHBIX HOpPMax M MpPaBWIaAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUHU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M NPUHUMATh MOTHBBI, HAaMEpPCHHS, JIOTUKY H
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHbIX BUJIOB YUEOHOM €SI TEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€YECTBEHHON XMMUH;

YBOXEHUSI K TPOIECCY TBOPUECTBA B 00JIACTU TEOPUU M TPAKTUUECKOTO
MPUJIOKEHHUSI XUMHUH, OCO3HAHUS TOTO, 4YTO JaHHbIE HAYKU €CTh pe3yJbTar
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
ITOCTOSIHHOTO TPYZAa YYEHBIX U ITPAKTUKOB;

MHTEpPECA W TNO3HABATEJIBHBIX MOTHBOB B IMIOJYYEHHH U IMOCIECAYIOLIEM
aHajau3e MH(POpMAIUH O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHOM



XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTU OIIEHMBATh CBOE MOBEJACHHWE M TOCTYNKH CBOMX TOBapHILEH C
MO3ULIMIA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS MOCIEACTBUI
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 30pOBOr0 M 0Oe30macHoro ooOpas3a >KH3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DHU3HMUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAaHUSA [EHHOCTH TPaBWJ WHAMBHIYAIbHOTO H  KOJUIGKTHBHOTO
0€30IacHOTO MOBEJICHHS B CUTYAIIHSIX, YIPOKAIOIINX 3J0POBBIO M KU3HU JIIOCH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTpEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHKAaTHBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIHCKOM
NESATEIIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPUECKOM M  Jpyrux BUIaX
JeSITEIIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YyacTHE B PEIICHWH MPAKTUYECKUX 3aaad
COLIMaJIbHON HAMpaBIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

UMHTEpeca K MPaKTHIECKOMY M3YYSHHIO MPOECCHil pa3IudHOTO POja, B TOM
YKCJIC HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 10 XUMUHU;

YBaXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HWHAMBHIYAJIbHOH TpaeKTOpUU
oOpazoBaHus, Oyaymieil mpodeccuu W peanu3alud COOCTBEHHBIX >XHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0,10r14eCKOro BOCIIUTAHMS:

IKOJIOTUYECKH IIEIeCO00PAa3HOTO OTHOIICHHSI K TPUPOJE KaK HCTOYHHUKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TNPOOJIEM, BIHSHHUS
HKOHOMUYECKHUX MPOLIECCOB Ha COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPEeIbl;

OCO3HaHUS HEOOXOJMMOCTH HCHOJb30BAaHUS JOCTHKEHUM XUMHMH IS
pENIeHHs BOIPOCOB PAIMOHATLHOTO MPUPOAOIIOIE30BAHNUS;



AKTUBHOTO HENOPUATHS JCUCTBUM, NPUHOCIIIMX BPEHd  OKPYNKAKOUIEH
MPUPOTHON Cpeie, YMEHHsI TPOTHO3UPOBATh HEOJATONMPHUSATHBIE IKOJIOTHYCCKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJIOTHHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyKW U 0OIIECTBEHHON NIPAKTUKH;

MOHUMAHUS CIHeNU(PUKA XWMHHM KaK HayKd, OCO3HaHUS € poird B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHUs] 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpoOJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
UMBWIN3ALMA: B €€ TyMaHUCTHUYECKON HAMpPAaBICHHOCTH W BaXHOM pOJIM B
CO37aHMM HOBOW 0a3bl MaTepUAbHOM KYyJIbTYpbl, B PEIICHUH TJIO0ATBHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJOTUYECKON 0€30MacHOCTH, B Pa3BUTUHM MEIUIMHBI, 00€CTICUEHUN
YCIIOBUM YCHEIIHOTO TPYJla U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTU: TOHHMAaHUS CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUA JIJIsl aHaliM3a U OOBSICHEHUS SIBIICHUM OKpPY>KarOIIero Mupa u
MIPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAayyHbIX (DaKTOB U MMEIOIMUXCS JAHHBIX C LEIbI0 TOJIYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K NO3HAHUIO, UCCIIEN0BATEIbCKOMN eI TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa3oOBaHHUIO |
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJy4CHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHHM C )KM3HCHHBIMH OTPEOHOCTAMU;

WHTEpeca K 0COOCHHOCTSAM Tpy/Aa B pazNudHbIX chepax mpodeccruoHaaIbHOM
JEATEIIbHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI



MeTtanpeameTHble pe3yabTaThl OCBOSHHUS MPOrPaMMbl MO XWMHUU Ha YPOBHE
CpeIHero o01Iero o0pa3oBaHus BKIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa U CHEHU(PHUKY METOAOB TO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCalibHbIe yueOHbIe NeHCTBHs (ITO03HAaBaTEIbHbIE, KOMMYHUKATUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIOCOOHOCTD O0yJaroIIIXCS WCITI0JIb30BATh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyaJIU3UpOBaTh  MpoOsEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpEACsATh LENU JIEeITECIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aMMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITUS 1JII OOBSICHEHUs OTIAEIbHBIX (PAaKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KjIacCU(PUKAIMKU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOHUTH JIOTHYECKHWE PACCYXXJICHHS (MHIYKTUBHBIC, JCIYKTHBHBIC, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PaCCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHSThH B MPOIECCE MO3HAHUS MCIOJIb3YEeMbIe B XUMHUHU CHUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUIN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKOU
peakiuu — TPU PEHICHUH YYEOHBIX MO3HABATEIBHBIX M MPAKTHUUECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJIEIbHBIC MPEICTABICHUS JJISl BBISIBIICHHUS XapaKTEPHBIX



MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 6a3oBble HcCIaeA0BATEIbCKIE eiiCTBHS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEHIECTB M XUMHUYECKHX
peakuuii;

bopMyIMpOBAThH LIENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIE
U CaMOCTOATEIBHO CQOPMYIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHMUSI U OCHOBBI JUIs (DOPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
Ipolrecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €ro pe3ylbTaT, (opMyIHUpoBaTh
0000IIEHHS ¥ BBIBOABI OTHOCUTENIHLHO IOCTOBEPHOCTHU PE3yIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh 0OOCHOBAaHHBIN OTUET O NPOAEIaHHON padoTe;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIEeNOBAaTENIbCKOW U MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3InYHbIX
METO/I0B IMO3HAHMSI.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMyJisipHasl JIUTEpATypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE M0COOUS,
pecypcbl MIHTEpHETa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTHUBOPEYUBOCTH;

(GbopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orObope wuHpOpMaLMK, HEOOXOAMMOM [l BBINOJHEHHS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U Pa3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (QOpMy  MpelCTaBlICHUS
uH(popmanuu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KAyeCTBE CpeAcTBa NpH pabdoTe cC
XUMHUYECKOM HMH(popManueil: NpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYyIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe AeHCTBHS:

3aJlaBaTh BOMPOCHI [0 CYHIECTBY 00CYK/1aeMOM TEMbI B XOZ€ IUaora u/uiu
JIMCKYCCHUH, BBICKa3bIBaTh UI€H, (DOPMYIUPOBATH CBOU MPEJI0KEHUS



OTHOCHUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOﬁ 3aJa4u,

BBICTYIIaTh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMIOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, TIPAKTUYECKONW pabOThI MO MCCICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMyITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM TMPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMH.

PeI‘yJIHTI/IBHLIe YHUBEpPCAJIBHBIC yqeﬁnble HeﬁCTBHHZ

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIBHYIO
NEATEIbHOCTh, ONpeneisis €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJITHEHUHM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN croco0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIIITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHAIU3a U
CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpeameTHbIEC pe3yabTaThl OCBOCHUS MPOTPAMMBI [0 XUMHUU HA YTITyOJIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUS BKIIOYAIOT CHEUPUYECKUE
JUTst yaeOHOTo mpeaMeTa « XUMUs» HaydHbIe 3HAHUS, YMEHHS U CIIOCOOBI IEHCTBUN
M0 OCBOCHUIO, MHTEPIPETALMA U TTPEOOPA30BAHUIO 3HAHUM, BUIBI JACATEILHOCTH
MO TOJYYEHUI0 HOBOT'O 3HAHUS W NMPUMEHEHUIO 3HAHWN B Pa3IMYHBIX YYEOHBIX
CUTyalusX, a TAK)KE B PEAJIbHBIX KU3HEHHBIX CUTYaIlUsX, CBSI3aHHBIX ¢ XUMuel. B
[porpaMMe 10 XHMHUH NPEAMETHBIE PE3yJIbTAaThl MPEACTABICHBI 10 TrOJaM
W3yYCHUS.

10 KVIACC

[IpenMeTHble pe3yNbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS
OTPAXKaroT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHHM OPraHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIEYEHUU YCTOWYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTMYECKOM, SJHEPTeTUUECKOU U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUITMHBI, CO3JJaHUA HOBBIX MaTEpPHAJIOB,
HOBBIX MCTOYHHUKOB JHEpIuy, B obecrieueHnn PalMOHAIBHOTO
MIPUPOJIOTIOIB30BaHus, B (OPMUPOBAHUU MHUPOBO33PEHHUS U OOIIECH KyJIbTYpbI
YeJloBeKa, a TaKKe DJKOJOTMYeCKH OOOCHOBAHHOIO OTHOLIEHUSI K CBOEMY



3JI0POBBIO ¥ IPUPOJIHOM CPENE;

BJIAJCHUE  CHUCTEMOW  XUMUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAOIINE MMOHATHS — XUMUYECKUH 3JIEMEHT, aTOM, SIAPO U SJIEKTPOHHAS
obonouka aroma, S-, P-, d-aTOMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuaM3alMsl AaTOMHBIX OpOuTasnel, HWOH, MOJEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMHYECKasl CBS3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynsl (pa3BEPHYThIE, COKpALEHHBIE,
CKEJIETHBIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), W30MEPhbl, T'OMOJIOTMYECKUN Psii, TOMOJIOTH, YIJIEBOIOPOAIBI,
KHCIIOPOJ- M a30TCOJAEPKAIINE OPraHWYECKHE COEOUHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHUsS OPraHUYECKHX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3a4KOH COXPAaHEHUS
U TpEBpalIEHUS BHEPrUM NP XUMUYECKHUX pEaKLUMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUSI TPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBICHHI; MpPeCTaBICHUS
O MEXaHU3MaxX XWMHYECKHMX pEaKIUi, TEPMOJMHAMMYECKUX M KHHETUYECKUX
3aKOHOMEPHOCTSX UX IPOTEKaHMsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MEpHBIN 3pdexThi, opueHTanTsl | u Il pona);
(aKTOJOTMYECKUE CBEACHHS O CBOMCTBaX, COCTaBe, MOJYYEHUH U 0OE€30MaCHOM
UCIOJIb30BaHUU BAXHEMILIMX OPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKOH
NESATEIIbHOCTH  4YeJIOBEKa, OOIMMX  HAay4yHbIX  NPHUHLMIAX  XUMHUYECKOIrO
IPOM3BOICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, TepepadoTKH HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHIA,
yCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS MPU
ONMCAHUM COCTaBAa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMI;

chOpMHPOBAHHOCTH YMEHHUIA:

UCIOJIb30BaTh XMMUYECKYI0 CUMBOJIUKY ISl COCTABJIEHUSI MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEIETHBIX) (POPMYJT OPraHMYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLHUHA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUMNA  IOCPEICTBOM  COCTAaBJICHUS
ANIEKTPOHHOTO OajlaHca JTUX peaKlMi, peakuuidi HOHHOTO OOMEHa MyTEM
COCTABJICHHSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUI;

W3rOTaBIMBATh MOJEIN MOJIEKYJl OPTaHUYECKUX BELIECTB JJIS WIUTFOCTPALIUU
UX XUMHAYECKOIO U MMPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHUM: YCTaHABIMBATh MPHUHAJJIEKHOCTh M3YyUYEHHBIX
OpraHMYeCKUX BEIIECTB MO HX COCTaBY U CTPOCHHUIO K OIpEACIEHHOMY



KJIACCy/Tpynmne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMATHYECKOU
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBICE HA3BAHUS I OTIEIHHBIX
MPEACTABUTENICH OPraHMYECKUX BEIECTB (ITUJICH, alleTUJIEH, TOJIYOJ, TIULEPHUH,
ATWICHIJIMKOb, (eHos, (QopMaibIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, aJlaHuH, MaJibTo3a, (PpyKTO3a, aHWIWH, THUBUHUJ, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh YMEHUS ONpPENENsATh BHJ XUMHUYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIEHTHAas M WOHHAs CBS3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
opranuueckux BemiectB A. M. BytiiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
dbuznyeckrue M XUMHUYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJIKaHOB, IIUKJIOATKAHOB, aJIKECHOB, aJIKAJIMCHOB,
QJIKUHOB, apPOMATHYECKHUX VYTJIEBOJIOPOJIOB, CIHUPTOB, aJlbJECTUIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTBIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCIJIOT, O€NKOB, yriIeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TCHETUYECKYIOD  CBSI3b  MEXKAY  HUMHU  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMl C WCHOJB30BAHUEM CTPYKTYPHBIX
hopmya;

c(OPMHPOBAHHOCTh yMEHHUSI TMOATBEPKJIATh HA KOHKPETHBIX IpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUN OT
KPAaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIUSHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Coipbsi (HeThb, TPHUPOAHBIM Ta3, Yroyib), CHOCOOBI €ro mepepadoTKu W
MPaKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEpepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUW O €CTECTBEHHO-HAYYHBIX
MEeTOJlaX MO3HAHUS — HAOJIOJECHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSITh ITH 3HAHUS;

chOpMHUPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHBIE omneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATH3alINIO, BBISABICHUE NMPUYMHHO-CJICJACTBEHHBIX CBA3CH — JUIS U3Yy4YCHUS
CBOMCTB BEIIECTB U XUMHYECKUX PEAKIIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TMOHMMAaHUS CYIIHOCTH MaTepUaJbHOIO €IMHCTBA MU,



WCIIOJIb30BAaTh CUCTEMHBIC 3HAHUS MO OPTaHWYECKOW XUMUHU ISl OOBSICHEHHS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUYHYIO IPUPOY;

cOPMHPOBAHHOCTh YMEHUH: TIPOBOJIUTH PACUETHI MO0 XUMHUYECKUM
dbopmyllaM U ypaBHEHHUSIM XUMUUYECKUX PEAKIMM C MCIOIb30BaHUEM (PU3HUECKUX
BeIMUMH (Macca, 00OBEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHUYECKOU
(GbopMysIBI BEIMIECTBA MO HW3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHMs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATH, AHATM3UPOBATh U OIICHUBATH
C TIO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTH  IMOCHEJACTBHS ~ OBITOBOM U
MPOU3BOJICTBEHHON JE€ATEIbHOCTH YEJIOBEKAa, CBSI3aHHOW C MepepadOoTKOn
BEILIECTB, UCMOJ30BaTh MOJYYECHHBIE 3HAHUS JIsl IPUHSTUSL TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSATEIIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJYyYeHHE W U3YYEHHUE CBOWCTB OPraHUYECKHUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KUCJIOPOJICOJICPKAIMX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
33/1ad 10 PACMO3HABAHUIO OPTraHMYECKHUX BEIIECTB) C COOJIOJACHUEM IIPaBUII
0e30macHOro OOpaIlleHus ¢ BEIIeCTBAaMHU M JIA0OpaTOPHBIM 00OpPYJIOBAHHEM,
dbopmMynupoBaTh 1€JIb UCCIAEIOBaHUS, MPEJACTABIAThH B pa3InuyHON dopme
pe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHIA:

co0JIro1aTh MpaBUjIa SKOJIOTHYCCKH 11€J1eCO00Pa3HOr0 MOBEICHHUS B OBITY M
TPYAOBOM JEATEILHOCTH B IENIAX COXPAHEHHUS CBOETO 3J0pPOBbS, OKPYXKAIOILIEH
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OINMACHOCTb TOKCUYECKOTO JEUCTBUS Ha JKUBBIE OPTaHU3MBbI
OIPEICJIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICT rokaszaresns [1JIK;

aHAJU3UPOBATh IIEJIECOO0PA3HOCTh NMPUMEHEHUSI OPraHWYECKHX BEIICCTB B
MPOMBIILJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUSI PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TOUCK
XUMHUYECKON MH(POpMaILIMK B pa3IMUHBIX UCTOYHUKAX (HaydyHast U yueOHO-Hay4YHas
JauTepaTypa, cpeAcTBa MaccoBor nHpopManuu, UHTEpHET U ApyTrHe), KPUTHIECKU
aHaJU3UPOBATh XUMHUUYECKYIO0 MHPOpPMAIHIO, TIepepadaTeiBaTh €€ M HCIIOIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHONW y4eOHO 3a1auei.

11 KUIIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHHUS Kypca «OOmas u HeopraHumdeckas
XUMUSD OTPaXkKaroT:

c(hOpPMHUPOBAHHOCTh TMPEJCTABJICHUI: O MaTepUAIbLHOM CIUHCTBE MHDA,
3aKOHOMEPHOCTSX U TO3HABAEMOCTH SIBJICHUU MPHUPOJBI, O MECT€ M 3HAUCHUU



XUMHUHU B CHCTEME €CTECTBEHHBIX HayK M €€ poiu B OOECIEYEHUH YCTOMYMBOIO
pa3BUTHUS, B PELICHUH MPOOJIEM 3KOJIOTUYECKOM, PHEPTeTUYECKOM U MUIIECBOU
0€30MacHOCTH, B Pa3BUTUU MEIMIMHBI, CO3JaHHH HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB SHEPrUH, B OOECIEUEHUU PAllMOHAIBHOIO MPUPOIOIOIb30BAHUS, B
(GOpMUPOBAHUN MHPOBO33PEHUS U OOLIEH KyJbTypbl YEJIOBEKa, a Takke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 30POBBIO U MPHUPOJHOMN

cpene;
BJIQJICHNE  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE TMOHATHS — XWMHUYECKHH DJJIEMEHT, aTroM, SJIpo aToMma,

U30TOIIbI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aToMHBIC OpOUTAI, OCHOBHOE U
BO30YXKIAEHHOE COCTOSHUSI aToMa, TMOpUau3allds aTOMHBIX OpOuTalel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHAsi, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMUYECKAsl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, AIEKTPOJUTHYECKAs JUCCOLMALIMS, CTENEeHb JUCCOLMUAIUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON pEaKIMH, CKOPOCTh XUMUYECKON PeaklMi, XHMHUYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (TEOPHUS DJIEKTPOJUTHUECKON AMCCOLMALNM, MEPUOINYECKUN
3akoH J[.M. MeHneneeBa, 3aKOH COXpaHEHHUsI MACCHI BEIIECTB, 3a4KOH COXPaHEHUS U
MPEBPAILCHUS] SHEPTUU NPH XUMHUYECKUX PEAKIMSIX, 3aKOH IMOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUH SI3bIK
XUMHUH, MHPOBO33PEHYECKHE 3HAHHWSA, JIEKAUME B OCHOBE IOHMMaHUSA
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
IIPEICTABICHUS] O CTPOEHUM BEIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISPHOM U
HAJMOJIEKYJISIPHOM ypPOBHAX; MPEJICTAaBICHUS O MEXaHM3MaX XUMHUYECKHX
peakuuii, TEPMOAMHAMHUYECKMX W  KUHETHUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAaX M JUCIEPCHBIX CHCTEMAX;
(dakToJIIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUH U OE30MacCHOM
UCITOJIb30BAaHUU BAXXHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NEeATEIbHOCTH  YeJOBEeKa, OOIMX  HAYYHBIX  NPUHIMOAX  XUMHUYECKOIO
POU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHH,
YCTaHABJIMBaTh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
ONMKMCAHUH HEOPTAHUYECKHUX BEIIECTB U UX MPEBPAILLICHUA;

c(OpPMHPOBAHHOCTh YMEHHMS HCHOJb30BATh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB H  YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEILECTB;

c(hOpMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS



XUMHUUYECKUX JJIEMEHTOB B COCJIUHEHMSX, BUJ XUMHUYECKOM CBSI3M (KOBAJEHTHAs,
MOHHAs, METa/UIMuyecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCHMOCTH CBOMCTB BEIIECTB OT
BHUJIa XHMHYECKOH CBSI3M M TUIMA KPUCTAJUIMYECKOW pPEMIETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCTh, ~ yYMEHHWH:  KIacCU(PHUIMPOBATH:  HEOPTAHUUCCKHEC
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUHU 110 PA3IMYHBIM MpU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuuu, U3MEHEHHUIO
CTENIEHEH OKHCIIEHUS HJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTaju3aTopa W
JPYTHUE); CAMOCTOSITEIIPHO BHIOMPATh OCHOBAHMS M KPUTEPHUH I Kilaccuukanuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI IEPUOIUIYECKOTO 3akoHa [l
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMHYECKHX JJIEMEHTOB MEPBOrO—YETBEPTOrO MEPHUOJIOB
[Tepuomnueckont  cucrembl  J[.MI.  MengeneeBa,  UCHOJNB3Yys  TOHSATHS
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YKJIEHHOE SHEPrEeTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX HJIEMEHTOB M UX
coequHeHUM no mnepuojgaMm u rpynnaMm Ilepuonnueckou cucremsr J[. U
MenzeneeBa, BaJ€HTHbIE BO3MOKHOCTM aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUS
UX DJIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepu3oBaTh (ONHUCHIBaTH)  OOIIHE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLINN;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMi MOCPEACTBOM COCTABJICHUS JICKTPOHHOTO OajaHca
ATUX peakIui; peakirii MOHHOrO OOMEHa MyTEM COCTAaBJICHUS WX TMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHUW;  pEaKkUMH  TUAPOJIM3a;  pEaKUuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U aTFOMUHUS );

c(hOpPMUPOBAHHOCTh yMEHHUS OOBSCHSATH 3aKOHOMEPHOCTH MPOTEKaHUs
XAMHUYECKUX PEAKIMU C y4ETOM HX DHEPreTUUECKUX XAPAKTEPUCTHUK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHUYECKOM pEakluu B 3aBUCHUMOCTH OT Pa3IMYHBIX
(bakTOpoB, a TaKKe XapaKTep CMEIIEHUSI XUMUYECKOTO PABHOBECHSI TI0]T BJIUSHUEM
BHEIIHUX Bo3aehcTBuil (mpunuui Jle [larense);

c(hOpPMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHUYECKHUE PEaKIIHH,



JeKale B OCHOBE IMPOMBIIIJICHHOTO MOJIYYEHHs] CEPHOM KHCIOTHI, aMMHAKa,
oOIIMe HayyHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; LIE€IECO00PA3HOCTD
NPUMEHEHHS HEOPTaHMUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH
3pEHHUs COOTHOLIECHUSI PUCK-TI0JIb3a;

chOpMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUW O METOJIaX HAay4YHOIo
NO3HAHUA SIBJICHUI NpUpOAbl — HAOIIOJCHHUE, W3MEPEHHE, MOJECIHUPOBAHUE,
HKCIIEPUMEHT (PEajbHBIA U MBICIICHHBIH ), HCIIONB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS PUMEHSTh 3TH 3HAHUS MIPU SKCIIEPUMEHTAIILHOM HCCIEA0BAaHUM BEILECTB
U 17 OOBSICHEHUS XHMHYECKUX SBJIICHUN, HMMEIOIUX MECTO B MPHUPO/IE,
MPAKTUYECKOM ACSITEIIbHOCTH YeJIOBEKa U B OBCETHEBHOM KU3HU;

c(OPMUPOBAHHOCTh YMEHHUS BBISBIISTH B3aMMOCBSI3b XMMUYECKUX 3HAHUH C
MNOHATUSAMHU U TPEACTABICHUSMU IPYTUX €CTECTBEHHO-HAYYHBIX MPEIAMETOB IIf
0o0s1ee OCO3HAHHOTO IOHMMaHUs MaTepUaIbHOIO €AMHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSI MPOBOAUTH PACUYETHl: C HCIOJb30BAHUEM
MOHSTUN «MaccoBasi JI0Jisl BEIIECTBA B PACTBOPE» M «MOJISIpHAS KOHIICHTPALIHS»;
MaccChl BEUIECTBA WM 00BEMA ra3a Mo U3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO U3 YYAacCTBYIOIIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peakuuy; 3Ha4€HUs BOJOPOJHOIO IOKa3aTessl pacTBOPOB KHUCIOT M HIEJoYed ¢
U3BECTHOM CTEMEHbIO UCCOLMALMU; Macchl (00bEMa, KOJMYECTBa BEIIECTBA)
IPOJYKTa PEAKLUH, €CIIM OJHO M3 MCXOJHBIX BEIIECTB JAAaHO B BHJIE PACTBOpA C
ONpe/IeIEHHOW MacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA WM JJAHO B U30OBITKE
(MuMeeT MpHUMECH); JOJIM BBIXOAA MPOJIYKTa PEaKIUH; OOBEMHBIX OTHOLIECHUN
ras3os;

C(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JKCIEpUMEHT  (NpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl pPACTBOPOB BEIIECTB C IMOMOIIBIO WHIAMKATOPOB, H3YYEHHE BIUSHUS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakiuH, pelieHHe
HKCIIEPUMEHTAJIbHBIX 3adad no Temam «Metamey u  «Hemeramnbsy) ¢
COOJII0/IEHNEM TpaBUil 0€30MacHOro0 OOpallleHHs C BEIIECTBAaMU U J1a00paTOpHBIM
obopynoBanueM, (GoOpMyJIupoBaTh I€Jb HCCIEAOBAHUS, TMPEJICTABISATH B
pa3iauyHON (opMme pe3yabTaTbhl SKCIEPUMEHTA, aHAJIU3UPOBATh U OLCHUBATh UX
JIOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHUI: COOJTIOATh MPaBUIIA MOJb30BAHUS XUMUYECKON
nocyol W JabopaTOpHBIM O0OpyJAOBaHWEM, OOpalleHHus C BeEIIeCTBAMH B
COOTBETCTBUHM C HMHCTPYKIMSIMH IO BBIIOJHEHUIO JIA0OPATOPHBIX XUMHYECKHX
OTBITOB, AKOJIOTMYECKU I€JIeCO00pPa3HOro TMOBEACHUS B OBITY M TPYIOBOM
JESITEIBHOCTH B IIEJIIX COXPAHEHMsI CBOETO 370POBbsI, OKPYKAIOIIEH MPUPOTHON
Cpeasl W JIOCTIKEHUS €€ YCTOMYMBOTO pa3BUTHs, OCO3HABAaTh OIACHOCTH



TOKCHUYECKOT'O JICUCTBUSI HA >KUBBIE OPraHU3MbI OMPEACIEHHBIX HEOPraHUYECKHUX
BENIECTB, MOHMMas cMbIcs nokazarens [1/IK;

c(hOpPMHPOBAHHOCTh, YMEHHUMH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMHUYECKOW MHMOpPMAILIMK B Pa3IMUYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4dHas
JauTepaTypa, CpeAcTBa MaccoBoi nHpopManmu, HTEpHET U Apyrue), KPUTHIECKH
aHAM3UPOBATh XUMHUYECKYI0 HWH(OpMaInio, mepepadaTeiBaTh €€ W UCIOIh30BaATh
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a1aueH.
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byrneposa
1.2 XUMHCCKHE PEAKILHH B OPraHHICCKOH 7 1 1 https://m.edsoo.ru/7f41837c
XUMUHU.
Hroro no pazneny 14
Paznes 2. YrieBogopoasbl
21 [IpenenbHbIE YIIIEBOAOPOABI — AJKAHBI, 5 0 0 https://m.edsoo0.ru/7f41837c
LHUKJIOAJIKAHbI
29 HenpenenbHbie yrineBogopoabl: aaKkeHbl, 12 0 1 https://m.edsoo.ru/7f41837c
aJIKa/INEHbI, AJTKUHBI
2.3 ApoMaTudeckue yrieBoaopos! (apeHsl) 5 0 0 https://m.edso0.ru/7f41837c
24 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 5 0 0 https://m.edsoo.ru/7f41837c
nepepaboTka
2.5 ["asloreHnpon3BOAHBIE YTIEBOAOPOIOB 4 1 0 https://m.edso0.ru/7f41837c
Hroro mo pazmeny 28
Pasznea 3. Kucaoponaconepskamue oprannyeckue coeJuHeHUust
3.1 Crnuptsl. Genon 9 0 0 https://m.edso0.ru/7f41837c
KapOonunbpHbIe COeAMHEHNUS: abIETHIBI 1 https://m.edsoo.ru/7f41837c
3.2 keToHbl. KapOoHOoBBIE KUCTOTHL. CIOKHBIE 15 0 2
3¢upsl. XKupbl
3.3 VYrneBonsl 6 1 0 https://m.edsoo.ru/7f41837c
HWroro no pazneny 30
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Pasznea 4. A3oTconeprkamue oprannyeckue coefuHeHus. I'eTepouukianyeckue coeuHeHus.

4.1 AMMHBI. AMUHOKHCIIOTBI. benku 12 0 https://m.edso0.ru/7f41837c
4.2 ['eTeporukimueckre coeTuHEeHUS 8 1 https://m.edsoo.ru/7f41837c
Hroro no pazueny 20
Pa3znea S. BbicokoMoJieKyJIsIpHbIE COeINHEHU S
5.1 BbIcOKOMOIEKYIISIpHBIE COEMHEHMS 4 0 https://m.edso0.ru/7f41837c
PesepBHoe Bpems. O6o0menue u https://m.edsoo.ru/7f41837c
5.2 CUCTEMaTH3aIUs 3HAHUH 110 OPraHUYECKON 6 0
XHAMHH.
Hroro mo pazmeny 10
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 4
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11 KIIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM dieKkTpoHHBbIE (LM (POBbLIE)
n/n NMPOrpamMmbl Bcero Kontpoabneie  Ipaxtuyeckne o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. Ilepnonuueckuii 3aK0H U https://m.edso0.ru/7f41837¢c
11 [Iepnoanueckas cucteMa XUMUYECKUAX 10
sneMenToB /. 1. MenneneeBa
12 Crpoenue BemiecTBa. MHOrooOpasue 14 1 1 https://m.edsoo.ru/7f41837c
BEIIECTB.
1.3 XUMHUYECKUE PEaKIIHH 31 1 3 https://m.edsoo.ru/7f41837c
Hroro no pazgeny 55
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Hemerambl 21 1 3 https://m.edsoo.ru/7f41837c
2.2 Merannsl 16 1 2 https://m.edsoo.ru/7f41837c
Hroro no pazgeny 37
Paznen 3. Xumus u )Ku3Hb
3.1 MeTo/ibl TO3HAHUS B XUMUW. XUMUS U KU3Hb. 4 https://m.edsoo.ru/7f41837c
32 PezepBHOE Bpems. O6O6UHICHI/IG u 6 https://m.edsoo.ru/7f41837c
CHUCTEMaTH3aIUs 3HAHUH.
Hroro no pazgeny 10
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 4 8
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