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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
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHUs» B 00pa3oBaTeNbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
®eneparuu Ha niepuoy 10 2025 roma» (Pacnopspbkenue 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@uIbHOrO OOy4YeHUs, TPU3BAHO OOECHEUYHUTh OO0IIC0O0PA30OBATENbHYIO 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 SIBJSIETCS OJTHON M3 MPUOPUTETHBIX AUCITUTLIINH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
HOJPOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBAaHUU K YPOBHIO TMOJTOTOBKH BBIITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U PA3BUTHUS 00YUaIOIIMXCSl CPEACTBAMU MPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHUK; MOAXOA0B K (DOPMUPOBAHUIO COJIEPKATEIILHOM 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 NPEIMETHOE COJAep)KaHHe, 00s3aTeNbHOe
JUIS W3y4eHUsT B paMKax OTAETbHBIX Mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

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

e 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 yriayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs 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 YCTAaHOBJIECHHOM MporpaMMod MO  XUMHUU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentyainbHbIMH mnosiokeHuasmu 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
MPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  3TalnoM  MOJYyYEHUS  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  pacllUpeHHe U  YIIIyOJeHHE TEOpEeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOTO 00pasoBanus. Hapsiay ¢ 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 COLMANBHOIO Pa3BUTHS OOydarommxcs, Ha (popMHpOBaHUE y HHX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» u  «O0mas 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
YpOBHEW U3yueHUs MpeaMETA.

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 ONpeNeiIEHHOE TEOPETHYECKOE [OMNOJHEHUE, IO3BOJISIOLIEE
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 UX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJICHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMBbl  XHMHUYECKHUX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojiHgeTcs  (POpMHUpOBAaHMEM  MPEIACTABJICHUN 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 MEXaHHU3MaX 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 BIMSIHUE CMEXHbIE IIpeaMeThl. Tak, Hanpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



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

B TO ke BpeMa B COAEp)KaHMM IpeaAMeTa Il KIACCOB XHUMHKO-
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 BXOJAT, K MPUMEPY, 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 TPOIECCOB (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 MpEeIMETaMH, BXOJAIIMMH B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuyHble NOpenMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHEro ooimero oopazoBaHus (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 YriayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpearosaraet
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpoOseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJbTypbl U€IOBEKa, a TaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB M TEOPUM XHWMHHU, COBPEMEHHBIX IPEIACTABIECHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JAUCIIEPCHBIX CUCTEMax, 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, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJCTBOM, HCIOJB30BAHUEM U  IepepaboOTKOM
BEIIICCTB;

yIOIyOJIeHHe  TPEJCTaBICHWA O  HAyYyHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM 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 YOEXKAECHHOCTH B TIO3HABAEMOCTU SIBIICHUM TPUPOIBI,
YBOKEHHUS K TMpOLEcCYy TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHUIO, 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, TPUOOPETEHHE OMbITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

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



®OPMBbI YYETA PABOUYEH ITPOT'PAMMbBI BOCITUTAHUS B
PABOYYIO ITPOI'PAMMY NNPEJIMETA «Xumus»

Pabouas ImporpamMma BOCIIUTAaHUA pealiM3yCeTCd B TOM YHUCIIC W YCPC3

UCIIOJIb30BaHUE BOCHMUTATEIBHOIO MOTEHIMAa YpPOKOB XMMHMH. OTa padbora
OCYILIECTBIISIETCS B CIEAYOIUX (popmax:

[ToOyxnenne oOydaromuxcs coOMOAaTh HA YPOKE OOIIECIPUHSATHIE HOPMBI
NOBEACHMS, IpaBuWja OOIIEHHWA CO CTapmuMU  (IE€Jaroru4ecKuMu
pabOTHUKAMH) W CBEPCTHUKAMHU (OOyYAIOIIUMMUCS), TMPUHIMIBLI y4eOHOU
JUCHUTUIMHBI U CAMOOPTaHU3aIUH.

[IpuBnedyeHnre BHUMAHUA OOY4YaIOMIMXCA K IIEHHOCTHOMY  acCIEKTy
M3y4aeMbIX Ha ypoKaxX MpeaMETOB, SIBICHUM, COOBITHUI dYepe3: oOpalleHue
BHUMAaHMSI Ha SIPKUX JeATeNed KyJlbTyphl, CBA3aHHBIX C M3y4aeMbIMHU B
JAHHBII MOMEHT TE€MaMH, Ha TOT BKJIaJ, KOTOPbIA OHM BHECIU B Pa3BUTHE
Halleil CTpaHbl U MUpPA, Ha TOCTOMHBIE MOAPAKAHUS PUMEPBI UX KU3HH, HA
MOTHBBI HX TIOCTYIIKOB.

Hcnonb3oBaHWE BOCHUTATENbHBIX BO3MOXKHOCTEW COJAEpX aHUS y4yeOHOTO
npeaMera st GOpMUPOBAHUS Y O0YUYaAIOUIMXCS POCCUHUCKUX TPAAUIIMOHHBIX
JyXOBHO-HPABCTBEHHBIX M COLMOKYJBTYPHBIX LIEHHOCTEH uepe3 moadop
COOTBETCTBYIOIIMX TEKCTOB 3aJaHUN TNpU (POPMUPOBAHUU YUTATEIHCKOU
I'PaMOTHOCTH OOyYarOIIUXCs HA YPOKax.

WuunumnpoBanue 0OCyX A€HHUN, BBICKA3bIBAHUI CBOETO MHEHUS, BBIPAOOTKU
CBOET0 JINYHOCTHOIO OTHOILUEHUS K HM3y4aeMbIM COOBITHSIM, SIBICHUSM,
JULAM, IPOU3BEACHUAMXYI0KECTBEHHOM JINTEPATypPhl U UCKYCCTBA.
BxiroueHre B ypOK MIPOBBIX MPOLEAYP, KOTOPbIE MOMOTAIOT MOIJEPKATh
MOTHUBALIMIO OOYyYaroIMXCsd K TOJYYEHUIO 3HAHWM, HaJaXUBaHHIO
NO3UTUBHBIX  MEXJIWYHOCTHBIX OTHOLIEHWH B  KJacce, IOMOTaroT
YCTaHOBJICHHUIO JOOPOXKEIaTeIbHOM aTMOC(ephl BO BpeMs YPOKa.
[TpumeHeHrne Ha ypOKe MHTEPAKTHUBHBIX (OpM padOThl, CTUMYJIHPYIOLIUX
MO3HABATEJIbHYI0 MOTHUBALIUIO 00YYaOIIUXCS.

[Ipumenenue rpynnoBoil paboThl wiM pabOThl B Mapax, KOTOpPbIE
CIOCOOCTBYIOTPA3BUTHIO HABBIKOB KOMAH/IHOM pabOThl M B3aUMOJEHCTBUIO C
JIPYTUMHU 00YYarOIUMHUCS.

Bbibop ¥ uCHonb30BaHME HA ypOKAaX METOJIOB, METOIUK, TEXHOJOTHH |,
OKa3bIBAIOIIMX BOCIIUTATEILHOE BO3EHCTBUE HA JIMYHOCTh B COOTBETCTBUU C
BOCIHUTATEIbHBIM UACAIOM, LEIbIO U 3a/1a4aMH BOCITUTAHMSL.
NHnnprpoBanue W NOLAEP)KKA  UCCIENOBATENBCKOW  JI€ATEIBHOCTH
HIKOJIBHUKOB B (pOpME BKJIIOYEHHUS! B YPOK Pa3IUYHBIX MCCIEI0BATEIbCKUX
3aJlaHui, YTO JAaeT BO3MOKHOCTb OOYyYaloIMMCS NPUOOPECTH HaBBIKU
CaMOCTOATEILHOTO PEUICHUS] TEOPETUUECKOW MPOoOIeMbl, TEHEPUPOBAHUS U
oopMIIeHUSI COOCTBEHHBIX TUIOTE3, YBAXKUTEIHHOTO OTHOLICHUS K UYKUM
UJesM, MyOJIMYHOTO BBICTYIUJIEHUS, ApTYMEHTUPOBAHUS U OTCTAaWBAHMSI CBOEH
TOYKH 3PEHUS.



e VYCTaHOBJIECHHE YBAKHUTEIbHBIX, IOBEPUTEIbHBIX, HE(HOPMATHLHBIX
OTHOLIEHUH MEXIYYUUTEIEM U YYEHUKAMU, CO3/JaHHE HA YPOKax
HIMOLIMOHAIBHO-KOM(OPTHON CPEJIBI.



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIlbl THOpUIU3ALMKM aTOMHBIX OpOHUTaneH
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHas cBA3b. CrocoObl pa3pbiBa CBSI3EM B MOJEKYJIax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

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

[IpencraBnenre o kiaccupukanuu opraHudeckux BemecTB. I[lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCKuX peakiuil. OKUCIUTENIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

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

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKaHOB, SP -
ruOpuau3annsi aTOMHBIX opOuTtanei yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYl AalKeHOB, SP°-
rudpuan3aiys aTOMHBIX opOuTtaneil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsbKEHHBIE, N30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHAMHMYECKHE  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs, JUMEpU3ALUUd U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpPHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKUUH NPUCOEAUHEHUS, OKHCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoia. [Tomumepusanus ctupona. CriocoOsl OTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

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



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKHN), PUDOPMHUHT, MTUPOIIHU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIeHUs] TallofTeHa Ha TUAPOKCOTPYNNYy, HUTPOrPyNIy, MHAHOTPYMIY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YIIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUMN:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIE€BOAOPOIOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa KaJlus, B3aWMMOJICWCTBUE allETUIICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAacC, KayuyyKOB M PE3UHBI, MOJCIUPOBAHUE MOJEKYI
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoJa W 3TaHosa). ['oMonornyeckuit psa, oOuias ¢opmyna, u30MeEpuUs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKUMHU UM  HEOPraHWYECKUMH  KHCIIOTAMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl TOMY4YeHHS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

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

MHOroatoMHbl€ CHUPTHI — ASTUJIEHIVIMKONb W riauuepuH. dusnueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauecTBeHHwle peakunu Ha ¢eHod. TOKCHYHOCTH (heHoua.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyna, uzoMepusi U HOMEHKJIaTypa. Du3nUecKue CBOWCTBA albJIETUIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE NPEEIbHBIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuus STepUPUKALUM, PEaKUUH C YYacCTHEM YIJIEBOAOPOJHOTO pajuKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['oMonoruueckuil psna, oOwmas Gopmyna, HU30MEpHUS U
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbBIX JKUPHBIX KUCIOT. KUpbI B IPUPOJE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmas xapakrepuctuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, -
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA UM HaxoxAeHUE B mpupone. POTOCHUHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBmMBaromKMe U HEBOCCTAHABIMBAOIINE AUcaxapuabl. [ 'napoaus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI0N03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: THAPOJN3, KaYECTBEHHAs PEakUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
PacTBOPUMOCTb PA3JIMYHBIX CIIUPTOB B BOJE, B3AUMOJECHCTBUE 3TAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJIEOMATEPHUATIOB), KAaueCTBEHHbIE pPEaKUMU Ha albJeruibl (C TUIPOKCHIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), BzaumoneincTue
KpaxMaJjia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTANBHBIX 3a/1ad 1o TeMaM «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYEeCKUEe MPOU3BOJHbIE amMmmHuaka. Krnaccudukanus aMUHOB:
anudpaTUYecKue ¥ apoOMAaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Moiekyn, oodmas (opmyna, U30MepHsi, HOMEHKIATypa U (PU3NYECKUE
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

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

AmuHokucioTel. HoMenknatypa u uzomepus. OTAenbHbIE NPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHUEe aMUHOKHACIOT. CUHTE3 ¥ THAPOJIN3 NENTHIOB.

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

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

BbicokoMouIeKy/ISIDHbIE COeIMHECHUS.

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



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

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

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TPEHOBBIN) U CUITMKOHBI. Pe3nHa.

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

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIIPOBOIAIINE TTOJIUMEPHI, OMOpa3iaraeMple OJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuérHble 3agaum.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHusi, MO KOJHMYECTBY BellecTBa (Mmacce, 00bEMY) MPOAYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHTHUS: SBJICHUE, HAYYHBbIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IBIXaHWE, OEJIKH, YIJIEBOABI, JKUPHI, HYKIECUHOBBIE KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

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

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XUMMUH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOMTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CBA3b NEPUOAUYECKOTO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynonaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akona /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBA3U. KpartHeie cBsaA3u. BogoponHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEpPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsI KOHIIEHTpauusi. HacwileHHbIe u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukaius XuMUYeCKUX peakluii B HEOPTraHMUECKON W OpraHu4ecKon
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiy, € 3aBUCUMOCTh OT Pa3IUYHBIX (HaKTOPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIE peaklMi. XUMHUECKOoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutnyeckas auccornuainusi. CuibHbIE W ClIa0ble DJIEKTPOJIMTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3ioKEeHHE TEPOKCHUIA BOJOPOJA B MPUCYTCTBUM KaTalIM3aTopa, MOJAEIH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢uzndeckue M XHMHYECKHE CBOMCTBA: PEaKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. [ aloreHoBoAOpoOibl. BaxxkHeumme KUCI0pOACOaepKae
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopona. @u3znyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoOU KucioTel. [Ipumenenne cepbl U €€ COeUHEHNN.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHHI. A30THBIE YTOOpEHNS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B NOpuUpoje. AJUIOTPOIHBIE  MOIU(DUKALUU.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCTBIX BEHIECTB, 0OPa30BAaHHBIX YIIEPOJIOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamwioB B [leproanveckoil CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM PsAll  HampspkeHui  metamwioB.  OOmue  crmocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX OdyeMeHToB. Hatpuii u xanuii: mnomydeHue, (U3MYECKHE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMICTBA, INPUMEHEHHE IPOCTBIX BEIIECTB M HX COCIUHEHHI.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIeCTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o004HbIX mnoArpynn  (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losydeHne u npuMeHeHrue xpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxnetimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

du3nyeckre U XMMUYECKHE CBOMCTBA JKeJie3a U €ro coenuHeHuil. OKCuapl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MUYECKUE U XHUMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, M3YYEHHME KOJUIEKIMH «MeTaiuil M CIUIaBb», B3aWMOJICHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbI METAaJJIOB, B3aUMOJIEMCTBUE THJIPOKCUIOB AIIOMUHUA M ILHHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMuS U KU3Hb.

Ponb xumun B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CIOCOOBI MOMYYEHUsI BaKHEUIIUX BEIIECTB (Ha MpUMEpE MPOU3BOJICTBA aMMHAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi ® 340poBbe uenoBeka. JlekapctBeHHble cpenctBa. llpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XHUMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC M00aBKU. Poilb XuMum B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckue u mapdromepHsie cpeictBa. bertoBas xumwus. [IpaBuna
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHajbl, KpPacKu, CTEKJIO, KepaMuKa.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

Pacuérnrie 3ana4n.

PacuéTel: Macchl BemiecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUM, €CIM OJHO W3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B pPacTBOpPE, JOJM BBIXOJIAa MNPOJYKTa PEAKIUM OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHH oOOlmed u
HEOpraHudeckol XuMuu B 11 Kiacce oCyIIeCTBIAECTCS Ye€pe3 UCIOIb30BAHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK W IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
HM3MEpPEHHE, SKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKre BeTUYUHBI, €AMHUIBI U3MEPEHHUS, CKOPOCTh, DHEPTHsI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJIE3HBIE UCKOMAeMbIe, TOTUIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIUICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHAJIOB, J3JICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEAECIICHHIO; HATMYME MOTUBALIUNA K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUS TMpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa IO3HABATEILHOM M MPaKTUUYECKON JesATEIbHOCTU
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUUAIBHBIX HOPMax M NPaBUJIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpeCca M MO3HABATEJbHBIX MOTHUBOB B TOJYYEHHUU U TMOCIEIYIOLIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCTIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJIAacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaJbHOM TPACKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HAKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BONPOCOB PAlMOHAILHOTO MPUPOI0TI0JIH30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIUIECHUS, SKOJIOTUUECKON KYJIbTYpHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpeCTaBICHUSI 00 OKpY’KalollleM MUpE KaK O €IMHCTBE MPUPOJbl U UYEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOM 0a3bl MaTEepUaIbLHON KYJIbTYpbl, B pEUICHUM TI00ATIbHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIOUCHHS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K O3HAHUIO, UCCIIEIOBATEIbCKOM e TeIbHOCTH;

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

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METAINIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHeUU(PUKy METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIEeA0BaHNE, HAOTIOACHHIE, U3MEPEHHE, IKCIIEPUMEHT U JPYyTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA U YHUBEPCAJIbHBIC y4COHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATEIHBHOCTH C MOCTaBJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHWS M KPUTEPUU JUIA KJIACCH(PHUKAIIMKU BEIICCTB M
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUS UCIOJIb3yEMbIE B XUMHUU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEJIbHBIE NIPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynupoBaTh LIETH U 3314l UCCIEAOBAHUS, UCIIOJIb30BATh MTOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOII0OIaTh 32 XOIOM
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEN0BATENbCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHMKAX HUHGpopMauu (Hay4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpOBaTh 3aIPOCHl U MPUMEHATh PA3JIUYHBIE METOJIbI MPU MOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHMS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMANbHYIO  (OpMYy  NIpPEACTaBICHHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[3€MOﬁ TEMBI B X0J€ AUaI0ra W/
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PadOThI MO UCCIEAOBAHUIO CBOWCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl 0 XUMHUH Ha yTrayOnEéHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TMOJY4YEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAHUW B Pa3IUYHBIX Y4EOHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXXaroT:

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



MUIIEBON 0€30MaCHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn PalMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XHMHUYECKUMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHI JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAS CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBINA 00BEM, YTIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS
TpyIma, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), HM30MEpUsl CTPYKTypHass M TPOCTpaHCTBEHHas (reoMeTpuuecKkas,
ONTUYECKas), HM30MEPHI, TOMOJOTUYECKUA pSANl, TOMOJIOTH, YTIEBOIAOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPTraHUYECKHX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUYMHHOCTH U CUCTEMHOCTH XMUMUYECKUX SIBICHUI; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHMX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOA, TepepabOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMHYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XUMHUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHUM  MOCPEACTBOM  COCTaBIICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTAHABIMBATH MPUHAIC)KHOCTh M3yUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEICTaBUTENICH OPTaHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIUIECPHH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIECHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
opranuueckux BemiectB A. M. bytiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, ITUKJIOATKAHOB, AJIKEHOB, aJIKaJIUCHOB,
QTKWHOB, apPOMATHYECKHUX YTJICBOAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAYy HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHUE TPOIYKTOB MEePEepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIEJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMH JIPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XUMHUYECKOU
(GbopMysIBI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATEIbHOCTH YEJIOBEKAa, CBS3aHHOW C MepepadoTKON
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUUYECKUN JKCIEPUMEHT (MOJyYeHUE U U3YYEHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpalieHusi ¢ BeHleCTBaMU M JIA0OPATOpPHBIM O0OpPYIOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa IKOJIOTHUYECKH I1e7IecO00pa3HOTro MOBEACHHUS B OBITY H
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
OIPEICIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICH noka3zaress [1JIK;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4yHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadbareiBath €€ U MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOmass w HeopraHumdeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJEM DSKOJOTUYECKOW, SHEPTeTHUYCCKOW W THIINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI W OOIIEH KyJbTypbl 4YElIOBEKa, a TaKkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONTNE MOHATHS — XWMHUYECKHH DJJIEMEHT, aTroM, SIpOo aToMma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOMTAIIA, OCHOBHOE H
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS BIEKTPOIUTHUYECKOW IUCCOLMAIUU, MEPUOANUYECKUI
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJHUYECKUU SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEpMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJI30BaHUN BAXKHEUIIMX HEOPTAHMYECKUX BEIECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U WX MPEBpaICHUIH;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJIGHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M M THUNA KPUCTALIMYECKON PpEIIETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHEC
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUSI U KPUTEPHUU JJIsl KilacCU(pUKAIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHHS PACKPbIBATh CMBICI MIEPUOIMYECKOro 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX AJIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



c(OPMHPOBAHHOCTh YMEHHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jecTeuil (mpuniui Jle [larense);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
NPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBINIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SBJICHUW TMPUPOABI — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIN U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJs BEIIECTBA B PAaCTBOPE» U «MOJIIPHAS KOHIICHTPAIIUS;
Macchl BEIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MMCCOIMAIMU;, Macchl (00bEMa, KOJHWYECTBAa BEIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEJIbHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHBIX  (AKTOPOB HA  CKOPOCTh XUMHUUYECKOM  peakiuu, peIlICHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
paznu4HON (opMe pe3yiabTaThl IKCIEPUMEHTA, aHAIM3UPOBATh W OIEHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIUSIMH TIO BBITIOJIHCHHUIO JTAOOPATOPHBIX XUMHYECKHX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSL HA KUBBIC OPTaHU3MbI ONPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JauTepaTypa, CpeacTBa MaccoBoil uHbopMmaiuu, aTepHeT U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaInio, mepepadaTeiBaTh €€ W UCIOIH30BaATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKHX COeAMHEHUN A. M. 8
bytneposa
Hroro o pasneny 8
Pasznea 2. YrieBoaopoabl
51 [IpenenpHbIC YTIIEBOIOPOIBI — ATKAHBI, 5
' LUKJIOAJTKAHbBI
59 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 14 1
' aJIKaINEHBI, aJTKUHBI
2.3 Apomarndeckue yriieBo10po/ibl (apeHbl) 8
24 [TpupoaHBIE HICTOYHHUKH YTIIEBOJAOPOIOB H UX 4
' nepepaboTka
2.5 ["asioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1
Hroro 1o pasneny 35
Paznen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
3.1 Crnuptsl. Genon 11 1
KapOoHumnbpHbIE COeTUHEHUS: allbIETUIBI U
3.2 P 8 JlETiA 21 1

KCTOHBI. Kap6OHOBBIC KUCITOTHL. CI0KHEIS




s¢upsl. XKupsr

3.3 VriaeBonsl 9

Hroro no pazneny 41

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

4.1 ‘ AMUHBL. AMUHOKHUCIIOTHL. beku 12

Wroro no pazueny 12

Pa3pnen S. BeicokomoJieKyIsipHbIE COeAUHEHUSA

51 ‘ BricokoMonekynsipHbIe COSIMHEHHS 6

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuit 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 9
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1
BEILIECTB
1.3 XHUMHYECKUE PEaKIUN 19 1 3
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hemeramnbl 31 1 3
2.2 Meranbl 23 2
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTobl TO3HAHUS B XUMUHM. XUMUS U 9
' KHU3Hb
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE

Ne Jlara nudpoBLIe
Tema ypoka Konrtpoabnbsie IIpakTnueckue op

n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypcsl
[IpenMer 1 3HaYE€HHE OPraHUYECKOMN
XUMUH, IPEICTABICHUE O 1 bubnuoreka [IOK
MHOT000pa3uu OPraHNIECKUX https://lesson.edu.ru/04/10
COCTMHEHUN
DJEeKTPOHHOE CTPOCHHE aToMa
yriaepoaa (0OCHOBHOE U BO3OYKIEHHOE 1 bubnuoreka [IOK
cocTosiHus ). BajgeHTHBIE BO3MOKHOCTH https://lesson.edu.ru/04/10
aToMa yriepoja
XHMHYeCKas CBSI3b B OPraHUYECKHX
COEIMHEHUAX. MexaHU3Mbl 1 bubmuorexa [JOK
00pa3oBaHUs KOBAJICHTHOM CBsI3H, https://lesson.edu.ru/04/10
CIocoObl pa3pbiBa CBsI3EH
Teopus cTpoeHUS OPraHUYECKUX 1 bubnnoreka [JOK
coenunenuit A. M. byrneposa https://lesson.edu.ru/04/10
Bunbl usomepun: ctpykTypHas,
IPOCTPAHCTBEHHAs. DJIEKTPOHHbBIE 1 bubnnoreka [JOK
3 PEKTH B MOJIEKYJIaX OpraHMYECKHX https://lesson.edu.ru/04/10
COCIMHEHUN
[IpencraBienue o kinaccupuKau u Bt OK
CUCTeMaTH4yecKasi HOMEHKJIAaTypa 1 htI: H/P/IIO TeKa% 104/10
s://lesson.edu.ru

(IUPAC) opraHn4ecKux BeIIeCTB :



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Knaccudukanus peakuuii B

bubmuoreka [JOK

7 )
OPraHUYeCKOU XUMHUHU https://lesson.edu.ru/04/10
8 Cucremaru3zaiys U 0000IIeHHE 3HAHUN
1o TeMe
AJIKaHBI: TOMOJIOTHUECKHH psiji, 001Ias
9 dbopmysa, HOMEHKJIaTypa U U30MEpusl, bubnunoreka [HOK
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://lesson.edu.ru/04/10
CTPOCHUE MOJIEKYII
®du3nyecKue 1 XUMHUECKHE CBOMCTBA bubnuorexa [JOK
10
aJIKaHOB https://lesson.edu.ru/04/10
Haxoxaenne ajikaHoB B IpUpoJIe.
11 Crioco0blI MOTy9eHUs U IPUMEHEHUE bubmorexa [IOK
yi p https://lesson.edu.ru/04/10
AJIKaHOB
[ukoankansl: obmas popmya,
HOMEHKJIaTypa U U30MEpUs
12 OCOOEHHOCTH CTPOCHUS U X;IMHHGCKHX bubmorexa LHOK
. P https://lesson.edu.ru/04/10
CBOICTB, CITIOCOOBI IOJTyYEHUS U
MIPUMEHEHUE
Pemenue pacu€THbix 3a/1a4 Ha
OTIpeIeTICHUE MOJICKYJISIPHOM (hOPMYITBI
13 OPraHUYEeCKOro BEIIECTBA IO MACCOBBIM bubnuotexa [JOK
JIOJISIM aTOMOB 3JIEMEHTOB, BXOISIIHNX B https://lesson.edu.ru/04/10
ero coctaB. Cucremaruzauus u
0000111eHIE 3HAHMI 110 TeMe
AJIKEHBI: TOMOJIOTHUECKHH psijI, 001Ias
dbopmysa, HOMEHKJIATypa, JIEKTPOHHOE
’ ’ Bu6nmoreka [IOK
14 Y IPOCTPAHCTBEHHOE CTPOCHHUE

MoJieKysl. CTpyKTypHasi U IUC-TpaHC-
M30MEPHUS aJIKEHOB

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

15 duznyecKkrue 1 XMMUYECKHEe CBOMCTBA bubmuoreka [JOK
ankeHoB. [IpaBriio MapkoBHHKOBA https://lesson.edu.ru/04/10
16 CriocoO0bI MOTy4eHUs U IPUMEHEHUE bubnunoreka [HOK
AJIKEHOB https://lesson.edu.ru/04/10
[Tpaktrueckas padora Ne 1 mo Teme
17 "ITonmyueHue FTUICHA B U3yUYEHHUE €ro bubmorexa LHOK
N i | i https://lesson.edu.ru/04/10
CBOICTB
Pemenne pacuéTHbIX 3a7a4 Ha
18 oTpeIeTICHUE MOJICKYJIIPHOM (hOPMYITBI bubmorexa LOK
pedl YU pMy https://lesson.edu.ru/04/10
OpPraHUYECKOTO BEIIEeCTBA
AJKaueHbl: CONPsHKEHHBIE,
19 M30JIUPOBAHHBIC, KYMYJIMPOBAHHbBIC bubmorexa LOK
P > KYMYyITHp ' https://lesson.edu.ru/04/10
Oco0eHHOCTH ANEKTPOHHOT'O CTPOCHUS
20 XUMUYECKUE CBOMCTBA COMPSKEHHBIX bubnnoreka [JOK
JTUCHOB https://lesson.edu.ru/04/10
21 CniocoOsbI oTy4eHus U IpUMeHEHUe bubnuotexa [JOK
aJIKaJueHOB https://lesson.edu.ru/04/10
AJKWHBI: TOMOJIOTUYECKHH psJl, oO1as
99 ¢dopMyiia, HOMEHKJIATypa, 3JEKTPOHHOE bubnnoreka [JOK
U TIPOCTPAaHCTBEHHOE CTPOEHUE https://lesson.edu.ru/04/10
MOJIeKY, (hU3MUecKre CBONCTBA
23 XUMHYECKUE CBOMCTBA aJIKUHOB bubmmorexa LHOK
https://lesson.edu.ru/04/10
24 KauecTBeHHBIE peakIMM HA TPOUHYIO bubnmuotexa [JOK
CBS3b https://lesson.edu.ru/04/10
o5 CnocoOsI oTy4YeHus ¥ TPUMEHEHNE bubnmoreka [JOK
AJKMHOB https://lesson.edu.ru/04/10
26 Pemienue 3amau: pacu€rsl o



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

YPaBHEHUIO XUMUYECKON pEAKLIUU

Cucremarusanys 1 0000IeHNE 3HAHUN

27
o TeMe
ApeHBI: TOMOJIOTHYECKUN Psifl, 00Ias
opMyJia, HOMEHKJIaTypa. DJIEKTPOHHOE
28 I(/11) np OZT AQHCTBEHHOE Zf OCHHE ' bubmorexa LHOK
PovIp P https://lesson.edu.ru/04/10
MOJIEKYJ O€H30J1a U TOIYyOoJIa, UX
¢du3nueckue cBOMUCTBa
29 XUMHUYECKUE CBOICTBA apEHOB: bubnuorexa [JOK
peaKIy 3aMeICHUS https://lesson.edu.ru/04/10
XUMHYECKUE CBOMCTBA apEHOB:
30 €aKIUU IPUCOCTUHCHUS, OKHCIICHUE bubmorexa LOK
P p ’ https://lesson.edu.ru/04/10
TOMOJIOTOB OeH3011a
31 OCo0EHHOCTH XUMHUYECKUX CBONCTB bubmuorexa [JOK
CTUpOJIa https://lesson.edu.ru/04/10
Pemenne pacuéTHbIX 3a1a4 Ha
32 OTpeieIeHue MOJIEKYJIIPHON (OPMYJIBI
OpPTaHHYECKOTO BEIIecTBa
33 CrniocoObl 1osty4eHus U IpUMeHEeHue
apeHoB
34 I'eneTnueckas CBSI3b MEKITY
Pa3TUYHBIMU KJIaCCaMU YTIIEBOJIOPOJIOB
Pacuétpl o ypaBHEHUSIM XUMHUECKUX
35 eakiui. CucreMaTu3anus U bubmmorexa [IOK
p ’ . https://lesson.edu.ru/04/10
000011IeHrEe 3HAHU I10 TEME
36 [Tpupoanstii ras. IlonytHbie HEdTsAHBIE bubnnorexka [JOK
rasbl https://lesson.edu.ru/04/10
37 KaMeHHbI# yroib U NpoayKThl €ro bubnnorexka [JOK



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

nepepadoTKu

https://lesson.edu.ru/04/10

38

39

Hedtb 1 criocoOs! e€ nepepaboTKHy.
[IpumeHneHue npoayKTOB IepepadoTKH
HeTH

['eHeTHueCKast CBS3b MEXKIY
Pa3IMYHBIMH KJIACCAMH YTIIEBOIOPOJIOB

bu6mmoreka [IOK
https://lesson.edu.ru/04/10

40

l'anorenonponsBoHbIE
YIJIEBOIOPOIOB: ANEKTPOHHOE
CTPOEHHE; pEeaKIUU 3aMEeIICHHS
rajioreHa

bubmuoreka [JOK
https://lesson.edu.ru/04/10

41

JleWicTBue 1enouei Ha
TaJIOrCHIIPOU3BOAHBIC.
B3anmopeiicTBrue qurayioreHaJIKaHOB C
MarHueM U IIMHKOM

42

43

44

45

Cucremaru3zais 1 0000IIeHHE 3HAHUN
o pazzaeny "Yrieroaoposr"
KonTponbhas pabota mo Teme
"Vranesonopoast"

[IpenenbHbIE 0IHOATOMHBIE CITUPTHI:
TOMOJIOTHUECKUH psif, o0mmas popmyna,
CTPOEHHUE MOJIEKYJI, U30MEpHS,
HOMEHKJIaTypa, KJlacCu(pUKaIMs,
¢du3nyeckre CBOUCTBA

XHUMHUYECKHE CBOMCTBA OpCACIIbHBIX
OIHOATOMHBIX CIIMPTOB

bu6mmoreka [IOK
https://lesson.edu.ru/04/10

bu6mmorexa [IOK
https://lesson.edu.ru/04/10

46

47

CrniocoObl nostydeHus U IpuMeHEeHue
OJIHOATOMHBIX CIIHPTOB

[IpocTeie 3¢hupbl: HOMEHKIIATYypa U

bubmuorexa [JOK
https://lesson.edu.ru/04/10

bu6nmoreka [JOK



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

U30MepHsi, 0COOCHHOCTH (PU3UUECKUX U
XMMHYECKUX CBOWCTB

https://lesson.edu.ru/04/10

MHOroaroMHbIE CIIUPTHI:

48 STUJICHTIUKOJIb U TITULEPUH, UX bubmmorexa LIOK
. https://lesson.edu.ru/04/10
du3nYECKre 1 XUMUIECKHIE CBOHCTBA
49 CnocoObI MoTy4YeHus: ¥ IPUMEHEHNE bubnunoreka [HOK
MHOTOaTOMHBIX CITUPTOB https://lesson.edu.ru/04/10
@DeHOJI: CTPOCHHUE MOJICKYJIbI,
50 ¢buszndeckue cBoiicTBa. TOKCHYHOCTD bubmmorexa LHOK
https://lesson.edu.ru/04/10
denona
. bubnuorexa [JOK
51 KHMHICCKHC CBOHCTBA (I)GHOJ'Ia https://lesson.edu.ru/04/10
59 Crioco0blI MOTy9eHUs U IPUMEHEHUE bubnuorexa [JOK
denona https://lesson.edu.ru/04/10
[IpakTuueckas pabora Ne 2. Pemenue
53 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
"CnupTtsl U (peHobr"
54 CucremaTu3aiiys ¥ 0000IIeHHEe 3HAHUN
110 TeMe
AnbAeTubl U KeTOHBI: DJIEKTPOHHOE
55 CTpOoeHHE KapOOHUILHOU TPYIIIIbL; bubnuotexa [JOK
TOMOJIOTHUECKHE PSIIbI, 001Iast https://lesson.edu.ru/04/10
dbopMmyna, u3oMepusi U HOMEHKIIATypa
56 Anbaeruapl ¥ KeTOHBI: (U3HYECKUE bu6mmorexa [IOK
CBOMCTBA; pEaKLUU PUCOCTUHEHUS https://lesson.edu.ru/04/10
57 Peakiiuu okucneHus v KaueCTBEHHBIC bubnmoreka [JOK
peakIyu aIbJETHUIOB U KETOHOB https://lesson.edu.ru/04/10
58 CriocoObI MosTyueHust ajabAeruI0B U bub6nuorexa [IOK



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

KETOHOB https://lesson.edu.ru/04/10
OaHOOCHOBHBIE MpeebHbIC
59 KapOOHOBBIC KHCIIOTHI, 0COOEHHOCTH bubmmorexa [IOK
P ’ https://lesson.edu.ru/04/10
CTPOCHHS MX MOJIEKYII
W3omepust 1 HOMEHKIAaTypa
60 KapOOHOBBIX KUCIIOT, UX (PU3UYECKHE bubmorexa LHOK
pu ’ https://lesson.edu.ru/04/10
CBOIiCTBa

61 XHUMHUYECKUE CBOMCTBA MTPEACIIbHBIX bubnmoreka [JOK
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://lesson.edu.ru/04/10
Oco0eHHOCTH CBOICTB MypaBbHUHON

62 KHCJIOTBI. MHOT00Opa3ue KapOOHOBBIX bubmmorexa [IOK

’ p p https://lesson.edu.ru/04/10
KHCIIOT
Oco0eHHOCTH CBOICTB: HETIPEAETbHBIX
¥ apOMATHYECKUX KapOOHOBBIX,

63 MKapOOHOBBIX, TUIAPOKCUKAPOOHOBBIX bubmmorexa [IOK
FHKap > THAP P https://lesson.edu.ru/04/10
kuciot. [IpencraBuTeNn BEICIINX
KapOOHOBBIX KUCIIOT

64 [ToHsiTHE O MTPOU3BOAHBIX KAPOOHOBBIX bubnuoreka [IOK
KHCIIOT https://lesson.edu.ru/04/10

65 CniocoOblI MoTy4eHus U IpUMeHEHUe bubnuotexa [JOK
KapOOHOBBIX KUCIIOT https://lesson.edu.ru/04/10
CrnoxHbIe Y)UPBI: TOMOJIOTHYECKUN

66 s]1, 001Iast GopmMyIra, U3oMepus 1 bubmmorexa LHOK
PAA, pMyna, P https://lesson.edu.ru/04/10
HOMEHKJIaTypa
®dusndecKkue 1 XUMHIECKHE CBOMCTBA bubnmoreka [JOK

67
3¢upoB https://lesson.edu.ru/04/10

68 Pemenue pacu€rHbix 3a1a4: 1o

YpaBHCHHIO XHUMHYECKOM pCaKknuu, Ha



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

OIIpeJIeTICHuE MOJIEKYIIAPHOI (hopMyIbl
OpPIraHUYECKOI'0 BELECTBA

[IpakTuyeckas padora Ne 3. Pemenue
SKCIICPUMCHTAJILHBIX 3a/la4 110 TCMC

69 "Kap6oHoBbie KHCTOTHI. CII0KHBIE
a¢upsr"

20 JKupsr: ctpoenue, puzndeckue u bubnunoreka [HOK
XUMHUYECKHE CBOICTBA (IMAPOIIU3) https://lesson.edu.ru/04/10
Oco0eHHOCTH CBOICTB JKHUPOB,

71 COJIEpXKAIINX OCTATKH HEMPEASTbHBIX bubmorexa LOK

https://lesson.edu.ru/04/10
JKUPHBIX KHCIIOT. JKUPBI B IPUpOIC
Mpb11a Kak COJIA BBICIIAX KapOOHOBBIX

79 KHUCJIOT, X MOIOIIEe ACHCTBHE. bu6mmoreka [IOK
[MToHsATHE O CHHTETUUECKUX MOIOIIMX https://lesson.edu.ru/04/10
cpenctBax (CMC)

I'eneTnueckas CBSA3b YIIEBOJIOPOIOB U

73 KHCIIOPOJICOICPIKANTUX OPTaHUICCKIX
BEIIIECTB

72 Pacu€tel 0 ypaBHEHUSIM XUMHUECKUX
peaxuit

75 CucremaTu3aiys U 0000IIeHHe 3HAHUN
o TeMe
OO0m1as XxapakTepucTUKa YrjieBOJIOB U

76 Knaccmbngaunﬂpyrnemng (MoOHO-, TH- bubmmorexa [IOK

https://lesson.edu.ru/04/10
Y TIOJTCaXapy/ibl)

77 Monocaxapusl: GuU3MUECKHE CBOMCTBA bubnmoreka [JOK
Y HaXOXKJEHUE B IPUPOJE https://lesson.edu.ru/04/10

78 [IpuMeHeHue rioKo3bl, €€ 3HaUCHUE B bu6nmoreka [JOK



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

KUBHCACATCIIbBHOCTH OpraHnu3mMa

https://lesson.edu.ru/04/10

I[I/IcaxapI/II[BIZ caxapo3a, MajibTO3a 1

79 nakrto3a. HaxoxxaeHue B mpupojae u bubmmorexa [IOK
’ PHP https://lesson.edu.ru/04/10
MIPUMEHECHHE JUCAXAPUJIOB
[Tonucaxapuabl: CTpoeHHE
80 MaKpOMOJIEKYJI, (GPU3UIECKUEC U bubmorexa LHOK
p Y : https://lesson.edu.ru/04/10
XUMHYECKHE CBOICTBA, IPUMEHEHHE
81 [TonsiTHe 06 UCKYCCTBEHHBIX BOJIOKHAX
Pemenne pacdeTHsIX 3a1a4 HA
82 OTIpeieNIeHUe JTOJTU BBIXOAA MPOAYKTA
pEaKIuu OT TEOPETUICCKH BO3ZMOKHOTO
83 CucremaTtu3zanus u 0000IIeHHEe 3HAHUN
0 pazeny
KonTtponpsHas pabora o Teme
84 "Kucnopoaconepsxainiyue opraHu4ecKue
coeMHeHus"
AMUHBIL: KTacCU(pUKAIHS, CTPOCHUE
85 MOJIEKYII, 001ast popMyiia, H30MepHs bubmorexa LHOK
Y pMYyIId, ? ’ https://lesson.edu.ru/04/10
HOMEHKJIaTypa U (PU3NYECKUE CBOKWCTBA
XuMHYeCKue CBOMCTBA amn(paTUIECKUX bubnmnoreka [JOK
86
aMUHOB https://lesson.edu.ru/04/10
AHUJIMH: CTPOCHUE aHUIINHA,
. bubnuotexa [JOK
87 0COOCHHOCTH XUMHUYECKHX CBOHCTB
https://lesson.edu.ru/04/10
aHWJIMHA
88 CnocoOsI oTy4YeHus ¥ TPUMEHEHNE bubnuorexa [JOK
ann(paTHIeCKUX aMUHOB https://lesson.edu.ru/04/10
89 AMHWHOKHUCIIOTHI: HOMEHKJIATypa 1 bubnmnoreka [JOK

nzomepus, (pu3nuecKrue CBOMCTBa.

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

OTI[CHBHBIG MNpeaACTAaBUTCIIN O-
AMHMHOKHUCIIOT

90

XUMHYeCKHEe CBOMCTBA aMUHOKHCIIOT,
UX OHMOJIOTHYECKOE 3HAUYCHHUE
aMUHOKHCIIOT. CHHTE3 U TUAPOIU3
MEITHIOB

bu6mmoreka [IOK
https://lesson.edu.ru/04/10

91

92

93

94

95

96

benkn kak mpupoHbIE TOIUMEPHI;
CTPYKTYpBI O€JIKOB

XuMnyeckue cBOHCTBa OEJIKOB

A3oTCOAEpIKAIIHNE TeTEPOIMKINICCKHIE
coeauHeHus. HyKJIIeHHOBBIE KHCIIOTHI:
COCTaB, CTPOEHHUE U OMOJIOTUYECKast
poib

[TpakTuueckas paborta Ne 4. Pemenue
9KCHEPUMEHTAIbHBIX 3334 110 TeEMe
"A3oTcoaeprKalye OpraHu4ecKue
coenqnueHusa”

[Tpaktuyeckas padora Ne 5. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"Pacnio3HaBaHuE OPraHUYECKUX
coequHeHuin"

KonTposabnas pabora no teme

"A3zoTcoaeprKale opraHu4ecKue
coequHeHus"

bu6mmoreka [IOK
https://lesson.edu.ru/04/10

bubmuorexa [JOK
https://lesson.edu.ru/04/10

97

OCHOBHBIE TIOHITHSA XUMHUH
BBICOKOMOJICKYJIAPHBIX COe)II/IHeHI/Iﬁ u
MCTOJbI X CUHTE3a —IIOJIMMCPU3alI A
U IIOJIMKOHACHCAl U



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

98

ITnactmaccel. YTunusanusa u
nepepadoTKa MIacTuKa

bubmuoreka [JOK
https://lesson.edu.ru/04/10

99

100

101

OnacToMepbl: HaTypaJIbHbII
CUHTCTUUYCCKUC KaAYyIYKHU. Pesuna

Bonokna: HaTypanbHbIe,
HCKYCCTBEHHbIE, CHHTETUYECKHE.
[TonmuMmepsl cielIManbHOTO Ha3HAUCHUS

[TpakTrueckas padora Ne 6. Pemenue
SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"Pacmo3HaBaHue mjIacTMacc U BOJIOKOH"

bu6mmoreka [IOK
https://lesson.edu.ru/04/10

bu6mmoreka [IOK
https://lesson.edu.ru/04/10

102

O00011IEHNE U CUCTEMATHA3AIMS
M3Y4EHHOTO MaTepHalia 1o TeMe
"BbICOKOMOIEKYIJISIpHBIE COETUHEHUS"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KJIACC

KosunyecTBo 4acoB JIeKTPOHHBbIE
Ne ara u
n/n Tema ypoxa Bcero Konrpoabueie  Ipaxrueckue fl[3ytleﬂml :)Iﬁ[()ba[;(():a:feﬂbﬂme
padoThI padoTshI pecypen

1 Atom. CocTaB aTOMHBIX fJIEP. 1 bubmuorexa [JOK
Xumuueckui snement. M30tormnsl https://lesson.edu.ru/04/11

5 CrpoeHue 3J1eKTPOHHBIX 000JI04EK 1 bubnnorexa [HOK
aTOMOB, KBAaHTOBEIC YHCJIa https://lesson.edu.ru/04/11

3 Krnaccudukanus XuMHUECKUAX 3JIEMEHTOB 1
(s-, p-, d-, f-o;memenTshI)

4 Pacrnipenenenue 31eKTpOHOB 1O 1
aTOMHBIM OpOUTaIsIM
DNEeKTPOHHBIC KOH(UTYpAIIH aTOMOB

5 AJIEMEHTOB B OCHOBHOM U BO30YXAEHHOM 1
COCTOSIHUH

6 DneKTpOHHBIE KOH(UTYpaIli HOHOB. 1
DNeKTPOOTPUIIATETEHOCTh
[Iepuoanueckuii 3aKOH U

7 Ileprognueckas cuctemMa XUMUYECKUX 1 bubnuoreka [IOK
anemeHToOB /1. V1. MenpeneeBa, CBsI3b C https://lesson.edu.ru/04/11
COBPEMEHHOM TEOpHUEH CTPOEHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB

8 XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX 1 bubnmnoreka [JOK
HWMHU MPOCTBIX U CIOKHBIX BELIECTB IO https://lesson.edu.ru/04/11
rpyIIaM 1 epruoiam

9 CucremaTu3aius 1 0000IIeHUE 3HAHUN 1



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

10 TEMC

10

11

12

Bunnl xumuueckoil cBsa3u. MexaHu3MEbl
00pa30BaHMs KOBAJICHTHOW CBSI3H.
Bonoponnas cBsa3b. MexmolieKkysipHbie
B3aNMMOICHCTBUSI

BaneHTHOCTH U BaJIEHTHBIE
BO3MOKHOCTH aTOMOB. CBsI3b
3JEKTPOHHOU CTPYKTYPBI MOJIEKYH C UX
F€OMETPUUYECKUM CTPOCHUEM

Hpe,[[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHMX: COCTAB U HOMCHKIJIATypa

bu6mmoreka [IOK
https://lesson.edu.ru/04/11

bu6mmoreka [IOK
https://lesson.edu.ru/04/11

13

BemectBa MoneKyaspHOTO U
HEMOJIEKYJISIPHOTO CTpoeHus. Tumsbl
KPUCTANIMYECKUX PEILIETOK U CBOMCTBA
BEILIECTB

14

IToustue o JUCIICPCHBIX CUCTEMAX.
[IpencraBneHue 0 KOUIOUIHBIX
pacTBopax

15

16

17

HctrHHEBIE paCTBOPBI: HACBIILIEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CrniocoObl BbIpaKeHUsI KOHLIEHTPALIH
pacTBOpoB

Pemrenue 3amau ¢ ucnosib30BaHUEM
MOHATUH ""MaccoBasi 107151 paCTBOPEHHOTO

nn

BCIICCTBA , MOJIApHAA KOHLIeHTpaLII/I}I"

18

Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEILECTB



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

19

Cucremaruzanuys u 00001LIEHUE 3HAHUMT
10 TEME

20

Konrponsnas pabora mo remMmam
"Crpoenue atoma. Ilepunoanueckuii
3akoH u [lepuoanueckas cucrema
XUMHUYECKUX dieMeHToR /1. 1.
Menaeneena", "CTpoeHue BeleCTBA.
MHoroob6pasue BemiecTs"

21

Knaccugukanus XuMIUeCKuX peakiuii B
HEOPraHUYECKOU U OPraHUYECKON
XUMHH. 3aKOH COXPAaHEHMSI MACChI
BELIECTB; 3aKOH COXPaHEHUS U
IIPEBPALLECHUS SHEPTUH IPU XUMHUYECKHUX
peakuusax

bu6mmoreka [IOK
https://lesson.edu.ru/04/11

22

TemoBbie 3P HEKTH XUMUIECKUX
peakuuil. TepMoxumMu4eckue ypaBHEHUS

23

24

25

Brrunciienus 1o ypaBHEHUSIM
XUMHYECKUX PEAKIUN U
TEPMOXUMHUYECKUM YPABHEHUSIM

CKOopoCTh XMMHUECKOH peakuuu, e€
3aBHCUMOCTH OT Pa3IHuHbIX (PaKTOpPOB.
Karanu3 u karanu3atopsl

I'omoreHnHsie u TCTCPOTCHHLIC PCAKIINU

bu6mmoreka [JOK
https://lesson.edu.ru/04/11

26

27

[IpakTuueckas pabora Ne 1 mo Teme
"BnusiHue pa3nuyHbIX GaKTOpOB Ha
CKOPOCTh XMMHUYECKON peakuun"

OO6patuMble 1 HEOOpaTUMBIE PEaKIIUU.
XHUMHYECKOE paBHOBECUE



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

[TpakTuyeckas padora Ne 2 o Teme

28 "Bnustaue pa3nudHbIX GaKTOPOB HA
MOJIO)KEHNE XMMHYECKOTO paBHOBECHS"
DNEKTPONIUTHYECKAs JUCCOLIUALIHSL.
29 CunbHbIe U crabble AIEKTPOIHUTHI.
Crenens aucconyanuu
HNounnoe npoussenenne Boasl. Cpena
30 BOJIHBIX pacTBOPOB. Bogopoaubrit
nokazatensb (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MIPOTEKAIOIIHUE B pAaCTBOPaX bubmorexa LHOK
https://lesson.edu.ru/04/11
ANEKTPOJIUTOB
[IpakTuueckas padora Ne 3 o Teme
32 "XuMHYeCKHE peaklui B pacTBOpax
3JIEKTPOJIUTOB"
OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC
33 peaknuu. BakHelme OKHCITUTENN U bubmmorexa LHOK
https://lesson.edu.ru/04/11
BOCCTaHOBUTEIHN
34 Mertoa 37eKTPOHHOTO (2JIEKTOHHO-
HMOHHOTO) OanaHca
35 DNEKTPOIN3 PACTBOPOB U PACILIIABOB bubnuotexa [JOK
BEIIECTB https://lesson.edu.ru/04/11
36 Pemrenue 3a1a4 pa3InyHbIX THIIOB
37 Pemenne 3a1a4 pa3nu4yHbIX TUIIOB
38 Cucrematusanus 1 00001eHIE 3HAHUT
o Teme "Xumuueckue peakuuu"
39 KonTponbhas pabota no teme

"Xumunyeckue peakuuu"



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

40

41

IlonoxeHre HEMETAIOB B
[Tepuonuueckoit cucreMe XMMUYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOEHHUS UX aTOMOB.
dusnyeckue CBOMCTBA HEMETAJIJIOB

AnnoTponusi HEMETaUIOB (Ha IIpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)

42

43

44

Bogopon: nonyuenue, pusndeckue u
XMMHYECKHE CBOMCTBA. [ 'nipuibl

I"anorensl: HaX0XACHUE B IIpupoac,
CII0COOBI MMOJIy4YCHUs, (I)I/ISI/I‘ICCKI/IG n
XHMHYECKHE CBOMCTBA

l"anorenoBonopoabl. Baxkneiue
KHUCJIOPOJCOAEPKAIINE COSAMHECHUS
raJoreHoB

45

JlabopaTopHbIe ¥ TPOMBIIIICHHBIE
CTIIOCOOBI TIOTYYCHHS TAJIOTCHOB.
[IpMeHeHne TraToreHoB U UX
COCAMHEHUI

46

[IpakTuueckas padora Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"T"amorensr"

47

48

Kucnopoa: nabopatopHsie u
MIPOMBITIICHHBIE CITOCOOBI MOTyYSHHS,
¢bu3nyecKkrue 1 XMuMHUYEeCKHe CBONCTBRA.
O3on. [Ipumenenne Kuciopoaa 1 030Ha

OKCI/II[LI " NCPOKCUBL

49

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB




50

Cepa: Hax0XJIeHHUE B MPUPOJIE, CITOCOOBI
MoJIy4eHus, GU3NYECKUE U XUMUYECKHE
CBOICTBA

bubmuoreka [JOK
https://lesson.edu.ru/04/11

o1

52

53

CepoBoniopo, cyabhuabt
Kucnopozaconepxamiye coetnHeHUS

cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHCIIOTBI

[IpakTrueckas padota Ne 5. Permenue
AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe
"Cepa u eé coequHeHus"

54

A3OT: HAX0XKJICHHE B IPUPOJIE, CITOCOOBI
MOJTy4eHUsI, PUBHUCCKUE U XUMUICCKHEC
CBOMCTBA. AMMUAK, HUTPHUIbI

bu6mmoreka [IOK
https://lesson.edu.ru/04/11

55

56

57

Kucnopoaconep:xaiue coeauHeHNs
azoTa. OcOOCHHOCTH CBOMCTB a30THOM
KHCJIOThI

[IpumeneHue azoTa U €ro COCIUHEHUN.
A3oTHBIE yITOOpEeHUS

®dochop: HaxOXKIEHHUE B IPUPOJE,
CHOoCcOObI MOMy4YeHUs, PU3NYECKUE U
XUMHUecKue cBoiicTBa. Docuabl u

bochun

bu6mmoreka [IOK
https://lesson.edu.ru/04/11

58

Oxkcunsl hocdopa, pochopconepxarine
kucaoThl. Comu pochopHOit KUCTOTHI

59

60

[Ipumenenue dpocdopa u ero
coequHeHnil. @ocopHbie y100peHUs
ITpakTuyeckas padora Ne 6. Perenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeEME



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

"A30T 1 pochop u ux coenuHeHH"

VYriepoa: HaxoX/IEHHE B IPUPOJIE,
JUIOTPOIHBIE MOAN(DUKALINY;

bu6mmoreka [IOK

61 (du3nUecKre U XUMHUYIECKUE CBOWCTBA, https://lesson.edu.ru/04/11
MIPUMCHECHUE
Oxcwun yraepona(ll), oxcun
62 yrinepona(lV), yronbHast kuciaora u eé
coJi
63 Pemenue 3ana4 pa3nuyHbIX TUIIOB
Kpemuuii: Hax0KI€HUE B IPUPOJIE,
64 CTIIOCOOBI NOTYYCHUs, PU3UIECKUE U bubmmorexa LIOK
. https://lesson.edu.ru/04/11
XUMHYECKHE CBOMCTBA
65 Oxcun kpemuusi(1V), kpeMHueBas
KHCIIOTA, CHIIUKATHI
[IpumeHeHne KpeMHUS U eTo
66 coenuHeHuil. CTEKI0, ero noiayyeHue,
BU/JIBI CTEKJIA
67 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB
68 CucremaTu3aius U 0000IIeHHE 3HAHUN
o Teme "Hemeranmmsr"
69 KonTponbHas pabora mo Teme
"Hemerannsr"
20 AHanu3 pe3ybTaToB KOHTPOJIBHOM
paboTHI, KOPPEKITUS OMHNOOK
[Tonoxenue meraiuios B Ilepuoanyeckoit
71 CUCTEME XMMHYECKHX DIIEMEHTOB.

Oco0eHHOCTH CTPOEHUS SJEKTPOHHBIX
000J104€K aTOMOB METaJLJIOB



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

72

OO6mue ¢puznyecKue CBOMCTBa METAIIIOB.
[TpumeHeHre METAIIOB B OBITY U
TEXHHUKE

bubmuoreka [JOK
https://lesson.edu.ru/04/11

73
74

CmuiaBsl MetauioB. Kopposust metanion

Pemenne 3aJla4 pa3JIMYHbIX THUIIOB

75

DNEKTPOXUMHYECKUN Psiji HAllPsDKEHUI
MeTauioB. O0Iue criocoOb! MOTydYeHUs
METAJIJIOB

76

OO0mmas xapakrepucTuka metamion |A-
rpynusl [leppoaudyeckoi cuctemsl
XUMHUYECKHX IeMEeHTOB. Hatpuii u
KaJlui: ojy4yeHue, (pusndeckue u
XMMHMYECKHUE CBOICTBA, IPUMEHEHHE
IIPOCTBIX BELIECTB U UX COCIMHEHUN

bu6mmoreka [IOK
https://lesson.edu.ru/04/11

77

Oo6mas xapakrepuctuka MmetamioB [1A-
rpynisl [leppoaudyeckoit cuctemsl
XMMHYECKHX 3JIEMEHTOB. Maruuii u
KalbIUi: oTy4YeHue, Gu3ndeckue u
XMMHYECKHE CBOMCTBA, IPUMEHEHUE
MPOCTBIX BELIECTB U UX COCTUHEHUN

bu6mmorexa [IOK
https://lesson.edu.ru/04/11

78

JKécTKoCTh BOMIBI M CIOCOOEI €€
yCTpaHEHUS

79

80

AnmroMuHwMiI: MOoJIy4YCHHEC, (I)I/I3I/ILIGCKI/IC n
XHUMHUYCCKUC CBOI\/’ICTBa, IIPUMEHCHUC

AMpoTepHbIe CBOIICTBA OKCHJIA U
THJIPOKCUA AITIOMUHUS,
TUIPOKCOKOMIIJIEKCHI aTFOMUHUS, UX
IIPUMEHEHNE

bu6mmoreka [JOK
https://lesson.edu.ru/04/11



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

81

Pemenue 3aaa4 pa3jInuYHbIX TUIIOB

82

83

84

[IpakTrueckas padota Ne 7. Permenue
9KCIIEPUMEHTAIIBHBIX 3a/a4 110 TeEME
"MeTaJibl TJIaBHBIX OArpynmn"

OO6m1as XxapakTepruCcTUKa METAIIJIOB
mo6ouHbIX oArpymi (b-rpyr)
[Tepuonuueckoit CUCTEMbI XUMHUYECKHUX
3JICMCHTOB

duszndyeckue ¥ XMMHUYECKHE CBOMCTBA
XpoMma U €ro COGI[I/IHGHI/II‘/'I, nux
IIPUMCHCHHEC

85

Baxwnerime coeMHEHUs Maprasiia.
[lepmaHranar kanusi, €ro
OKHUCJIUTENIbHBIE CBOMCTBA

86

dusnueckue U XUMUYECKHIE CBOMCTBA
xKenesa v ero coequuenui. [lonydenne u
MPUMEHEHUE CIUIABOB KENe3a

87

88

89

dusnueckue U1 XUMHUYECKHUE CBOMCTBA
MEJIH U €€ COeIMHEHU, X PUMEHEHUE

duszndyeckue ¥ XUMHUUECKHE CBOMCTBA
IIMHKA ¥ €r0 COCAUHEHUH, UX
npuMeHeHue. [ 1IpOoKCOKOMITIIEKCHI
IIMHKA

ITpakTuyeckas padora Ne 8. Pemenue
9KCIIEPUMEHTAIBHBIX 3aa4 110 TeEME
"Mertasisl mOOOYHBIX oArpymm"”

90
91

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

O0001IeHrE ¥ cCUCTEMAaTU3 AU




M3y4YEHHOTO MaTepHalia 1o TemMe
"MeTtayuipr"

92

93

KonrponsHas pabora o reme
"Metaibt"

AHanu3 pe3yabTaToB KOHTPOJIbHON
paboThI, KOPPEKITUS OMHUOOK

94

Poib xuMuu B 00ecrieueHUU
YCTOﬁqHBOFO Pa3BUTHA YCTIOBEYCCTBA.
ITonstue o HAaYYHBIX MCTOHAX
HCCICO0OBaHKA BCIICCTB

95

Hay4nble npuHIAIIBEI OpraHu3annuu
XUMHYECKOTO ITPOU3BOJICTBA.
[IpomblIIIEHHBIE CITOCOOBI MOJTYYEHHUS
BAKHEHILNX BEIIECTB

96

97

98

XUMHUECKOE 3arpsi3sHEHUE OKPYKarolen
CpEeJIbl U €ro MOCJeICTBUS

XUMUs U 300POBbE YEIOBEKA.
JlekapcTBEHHBIE CpelICTBA

Xumus numy. Poins Xxumun B
o0ecneueHNH MUIIEBOI 0€30IMacHOCTH

99

100

101

Kocmernueckue u napdromepHbie
cpeacTBa. beiToBas xumMus

XuMHs B CTPOUTENLCTBE. BaykHenmue
CTPOUTEIIBLHBIE U KOHCTPYKLIMOHHBIE
MaTrepHuabl

XHUMHUS B CEIBCKOM XO35UCTBE.
Opranndeckrie 1 MUHEPAIIbHBIE
ynoopeHus




102 Cucremaruzanuys u 00001LIEHUE 3HAHUMT 1
10 TEME

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102







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

» Xumus, 10 xnacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., [Ipo3noB A.A.,
Jlynun B.B.; nox penakuueii Jlyauna B.B., OO1iecTBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkiimonepHoe oduiectBo «M3aaTenbcTBO
«IIpoceemenue»

» Xumusi, 11 xmace/ Epemun B.B., Ky3emenko H.E., Jlpo3nos A.A., Jlyaun B.B.;
nox peaaknueit Jlyannaa B.B., O01mecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
«IPODA»; AknmonepHoe obdmectBo «M3aarensctBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Metonunueckoe nocodue k yueouuky B.B. Epemuna, H.E. Ky3pmenko, B.U.
Tepennna B.U «Xumus. YraoyOnenusiii yposerb» 10 kinacc / B.B. Epemun, A A.
Hposnos, E.B. Epemuna, B.11. Maxonuna, O.1O. CumonoBa, 3.10. Kepumoa-M.:

Apoda

Metoauueckoe nocobue k yueonuky B.B. Epemuna, H.E. Ky3pmenko, B.1., A.A.
Hpo3noBa «Xumus. YriyoneHHbsiii ypoBeHnby» 11 knace / B.B. Epemun, A.A.
Hpo3znos, E.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 3.10 Kepumosa-M.:

Apoda

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmuoteka LIOK https://lesson.edu.ru/04/10

bubmuoreka LIOK https://lesson.edu.ru/04/11
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