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INOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETro oOImiero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHOR o0Opa3oBarenbHON IPOrpaMMBbl CPEIHETO oO1ero
obpazoBanusi(POIl COO), npeacraBnenHbix B denepaqbHOM TroCyIapCTBEHHOM
obOpazoBarensHoM cTaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusax Poccuiickoi
denepanuy, peamu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX ToNoXkeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
®enepanuu Ha niepuona a0 2025 roma» (Pacmopsikenue I[IpaBurensctBa 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.
W3ydyeHue nmpeamera, peamuzyeMoe B YCIOBHAX UG (depeHIMpPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
IpOAODKEHHUs OOyYeHHUsI B OpPraHU3alUAX NpoQecCHOHANIbHOrO0 o0pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBHM C  OCHOBOMNOJIArarol[MMU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB O0y4YeHHs M TpeOOBaHMNH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
NOJlyY€HUE NPEJCTaBICHUS O UENsIX, COJIEp)KaHWU, OOUIel cTpareruu
oOy4eHMsI, BOCTIUTAHUS U PA3BUTHS 00yJarONTUXCs CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpENENICHUE: MNPHUHLMIIOB CTPYKTYpPUPOBAHUS W IOCIIEIOBATEIbHOCTH
U3y4YeHHUs Y4eOHOro MaTepualia, KOJIMYECTBCHHBIX W KAYECTBEHHBIX €T0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax HTOrOBOM arrectalud B (OpME €IMHOrO0 TIOCYJIapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma asis yriyOaEHHOTO U3YYCHUST XUMUH:



e YCTaHaBIMBAeT MHBApUAHTHOE IMPEAMETHOE COJEp)KaHue, 00s3aTenbHOE
JUIS W3y4eHUsT B paMKaxX OTAETbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE paclpelie]ieHue y4yeOHOTO BpPEMEHHU, PEKOMEHIYEeMOTo
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 1IeJIe U 3a/lay U3y4YeHHsl MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XHUMUUM Ha YPOBHE OCHOBHOIO OOIIETo
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEeNsThCs B COOTBETCTBUM C HANpaBJIEHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
XUMHSL Ha YpOBHE YIUIYOJNEHHOTO U3Y4YEHMs] HANpaBlIeH Ha peaJu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 9Toil CBs3M M3yueHHE TMpeaMeTa «XUMHs» OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHUs B OpraHU3aIUsAX MPoPEeCcCHOHATBEHOTO 00pa3oBanus. Hapsamy ¢ 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



BOCIIUTAHUS U COLMAJIBHOTO Pa3BUTHUSL OOyyaroumxcs, Ha (OPMHpPOBAHUE Y HUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3allMK y4eOHOro TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnstomiuMu  npeameTa «XUMHUs» Ha YPOBHE YIIIYOJIEHHOTO H3yYEHHS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATel nosiokeHuss GI'OC COO o paznuuusax 0a30BOro M yriryoJI€HHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4aeT ONpENeIEHHOE TEOPETHYECKOE JONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COCAMHEHUH Ha OCHOBE PACIIMPEHUS U YIIIyOJeHUS
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
IPOTEKaHUsSI PEAKLUH, paCCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KUHETHKHU
U TepMoaMHAaMUKH. M3ydeHue mnepuogmyeckoro 3akoHa u llepmoamueckoi
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHuH, a TaKKe C TOYKH 3pEHHs] MEXaHU3MOB €€ oOpaszoBaHus. M3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUN ynenseTca 0co00e BHUMAHUE BOMIPOcaM 00 3JEKTPOHHBIX 3(PdeKTax,
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 [OMOJIHEHUH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YeHUU IMpeAMeTa B JIaHHOM Cllydyae akKIeHT OyneT cieilaH Ha OOLIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



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

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruyeckoro npoduist OOJNBLUINKI yAEIbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATETBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluyd  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K HPUMEPY, TaKHE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BEUICCTB CIY)KaT OCHOBOM I W3Y4YCHUS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHEe MpenMera «XUMHs» Ha YriayOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KYJIBTYphI. Pelienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecreueHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00€eCleyeHnn palrOHAIBHOIO MPUPOJIONOIb30BaHUs, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

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



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

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJEH M MpPOOJEeM COBPEMEHHONW XUMHUH, )i OOBSICHEHUS U
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, CBSI3aHHON C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOM JISATEITPHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3zanuu NepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuMusS» Ha  YIUIyONE€HHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKUe LN U 3a/1a4H, Kak:

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

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

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCcTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIBHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMupoBaHWEe YMEHUN M HAaBBIKOB Pa3yMHOTO MPHPOAOIOIL30BAHMS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

O6mee qUCJI0O 4YacCoB, IMPCAYCMOTPCHHBIX JUJIA HU3YUCHHA XUMHUHU Ha

yrayOJIeHHOM ypOBHE CpeaHero oOImiero oopasoBanws, cocrapiser 204 gacos: B
10 xmacce — 102 gaca (3 waca B Hememo), B 11 wimacce — 102 gaca (3 yaca B
HEJIETTIO).



COJEPXXAHME OBYUYEHUA
10 KITIACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). THUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsT oOpraHudeckux coenuHeHuii A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buuabl u30MEpUHM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

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

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MpPEBpallCHUN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o0mias ¢popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKUE CBOMCTBA AQJIKAHOB: pEAKIMU 3aMELICHUs, HW30MEPHU3aALNH,
JErHIpUPOBaHMS, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

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

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEGHHME MOJNICKYJ] alKeHOB, SpP*-
ruOpuan3aiys aTOMHBIX opOuTaineil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
P JIBOMHOM CBA3M, MOJUMEpHU3alMu U OKucieHus. [IpaBmiio MapKOBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTYyUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H301a M €ro TOMOJIOTOB: PeaKLUU 3aMEIeHUs] B O€H30JbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadotrku. CrnocoObl nepepaboTKku HEPTH:



MEPErOHKa, KPEKUHT (TEPMHUYECKUM, KATATUTUYECKHI), PUGOPMHUHT, MHUPOJIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOUHd. B3auMoaencTBUE TUTraJIOTCHAIIKAHOB C MAarHue€M M IIUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
u3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriepoga ¥ BOJOpPOJAa B OPraHUYECKUX BEIIECTBAX, IMOJIYyYCHHE OHTUJIEHA W
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamniue oprannyeckue coelMHeHMsI.

[IpenenvHbie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (HA MpUMEpe
METaHoJIa W J3TaHojda). ['oMonorudeckuit psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OIHOATOMHBIX CHUPTOB. BOJOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIOUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOTy4YeHUs M TMPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W riauuepuH. duznueckue u
XMMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCIIOTaMU, KauyeCTBEHHAas pEaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HyKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHHUE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIBI H
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha (eHona. TokcHMuHOCTH (eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS] — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETUI0B, KAUECTBEHHBIE PEAKIIMHA HA aJIbJIETUIBL.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX MPEJEIbHBIX KapOOHOBBIX KHCIOT. BomOpoaHbIE CBS3M MEXIy
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JUHONIeH08as KUCHA0Thl. CrIoCOOBI MOMYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

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

Kupsl. CTpoenue, pU3ndeckue 1 XUMUYECKHE CBOICTBA KUPOB: THIIPOJIHU3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwas xapakTepucTka yrieBooB. Knaccudukanus yriaeBonoB (MOHO-, AH-
U rnonucaxapuipl). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA ITFOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbJICTHIHOMN
rpynn, COUPTOBOE W MOJOYHOKHCIOE OposkeHue. lIpumeHeHue TIIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
INIMKOTEH W Hemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€éHa U
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAaYECTBEHHAash pPeakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOIM3, MOJyYyeHUe >PUpoB LeToa03bl. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEPUMEHTANIbHBIE METOJbl M3YYEHHUS BEIIECTB M HMX MPEBPALLECHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJECHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIIMPTA B ANbJAETUJ HA PACKATIEHHON MEIHOM IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Menu(ll), xumMuyeckue cBoOiCTBA pacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ runpokcuaom menu(ll), BzaumoneiictBue
KpaxMaJila ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMHHBI — OpraHMYecKue MPOU3BOJHBIE amMMuaka. Kiaccudukanus aMuHOB:
anudpaTUYecKue ¥ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

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

AmuHokucIoTel. HoMenknaTypa u uzomepusi. OTaenbHbIe MPEICTaBUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AMHMHOKHMCIOT Kak aM(OTEpHBIX  OPraHUYECKHX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA M TPETUYHAS
CTpyKTypa OeiakoB. XMMHUYECKHE CBOMCTBAa OEJIKOB: THUIPOIU3, AEHATypauus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, peHIeHHWE OKCICPUMEHTAJbHBIX 3a7a4 [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSAS MOJIEKYJIIpHas



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

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
noJidTUICHTEpePTaar). Y Tuiu3anus u nepepadoTka IiacTuka.

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

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

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUs BEIIECTB U MX IPEBpaAILCHUIM:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHnue MoJieKyJIsipHOM (HOpMyJibl OPraHUYECKOTO COCAMHEHUS IO
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WUIW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOU (QOpMYIIBI
OpraHMYEeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

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

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0JICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIllECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI MU3MEPEHHS, CKOPOCTh, DHEPTus,
Macca.

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



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

["eorpadust: mone3Hple NCKOMAEMbIE, TOTUIUBO.

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

11 KITACC

OBIIIAA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX saep. XUMUYECKUU 35ieMeHT. M3oTonsl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CB43b NEPUOIUYECKOr0 3aKOHA U [lepronuecKorl CHUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKass CBs3b. BHIBI XHMWYECKOW CBSI3U: KOBAJICHTHAs, WOHHAa“,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexMoneKyIsIpHbIE 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 coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJAPHOTO  CTPOEHHUS.  THIBI
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MctuHuble pactBopsl. [lpencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanmst 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. | pUBHAIILHBIE
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHuvecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIuM MPU XUMUYECKUX peakiusix. TeraoBeie d3PEKThl XUMUUESCKUX PEAKIIUM.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBbIE peaklMi. XUMHUEeCKoe paBHOBecre. KoHcTaHnTa
XUMHYECKOT0 paBHOBecHsi. DakToOphl, BIMAIONIME HA TOJOKEHHUE XHUMHUYECKOIO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp auccounanuu. Cpena BOJHBIX PAacTBOPOB: KHUCJIOTHAs, HEUTpaibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIWTEIM W BOCCTAHOBUTEIW. MeETON SJEKTpOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHUE PEaKIMii MIOHHOTO 0OMEHa, OTpeielieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonmoxenne HemeraiuioB B llepuoguueckor cucreMe XUMHYECKUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
MeTaJJIaMU M HEMETaUIJaMH, BOCCTAaHOBUTENIbHbIE CBOWCTBA. [ 'MIapuUABL
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. [ amoreHoBoAOpobl. BaxHeuine KuCIopoacoaepxaiiue
COEIMHEHHUS TajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIC CIIOCOOBI MOTYYEHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3on. JlabopaTopHble W MPOMBIINIICHHBIE CITOCOOBI TMOTyYCHHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. HaxoxzaeHnue B npHUpoAe, CIOCOObI MONy4YeHUS, (U3HUECKHE WU
xummudeckue cBomctBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), okcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHnue B mpupojie, CHOCOObl MOdy4deHUs, (U3UYECKUe U
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTPUAbl. OKCHAbl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
®duznyeckue W XHUMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucinora u eé€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MONMy4deHHs, (PU3NUECKHEe U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHUSI AJIEKTPOHHBIX O00JOUYEK aToMOB MeTauioB. OOriue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3uu MeramuioB. CrnocoObl 3allIUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHHM.

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



AJNroMuHUN: noydyeHue, Gu3ndeckrue 1 XUMUYECKUe CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX moarpynn (b-rpymm)
[lepuonueckoi CUCTEMBI XUMUYECKHUX AJIIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duzryeckrue M XUMHYECKHME CBOWCTBA MapraHila U €ro COCJAMHECHHI.
Baxnetimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKMCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a M ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Tlonyuenue u npuMeHeHHe xeme3a
Y €r0 CIUIaBOB.

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

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/Ia M TMAPOKCH/IA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [IpuMeHeHne
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAJIOB C BOAON (BO3MOYKHO HCIIOJIb30BAHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHCIOT M LIEJNOYEH, PEIICHUE 3KCIEPUMEHTANBHBIX 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 xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHUs yeiaoBeyecTBa. [loHsTue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOThI, MeTaHoJa). [IpoMbllIIeHHBIE CTIOCOOBI MOMYYEHUSI METAILJIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenaparoB. Pojab XUMUM B pa3BUTUN METUILIUHBI.



XUMHSI AW OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE 100aBku. Poib Xxumuu B
o0ecrieueHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

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

XuMHs B CEIbCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

PacuérHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcCTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmst  MEXNpEeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOmed
HEOpPraHU4eCcKOM XuMHUM B 11 Kilacce OoCylIecTBIIETCS YEpe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTICIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, KiaccuduKkalius, nepuogudHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

@u3nka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, DHEPTETUUECKUIA YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTab0JIM3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHoIorus: XUMUYECKasi MTPOMBIIIJIEHHOCTb, METAJUTYPIHs, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI TPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX



npernaparoB, IMPOU3BOACTBO KOHCTPYKIMMOHHBIX MATCpUAJIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 11O
XUMHUH HA YIUIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS NpEeAMETa «XHMHS» Ha YPOBHE CPEIHETO
o0mero oO0pa3oBaHMs BBIJICICHBI CIEIYIOIIME COCTABJISIONIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAaMOOIIPEICTICHUI0; HAJIMYNE MOTHUBAIUU K
OOy4eHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYyYaloOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIIECTBE TMIpaBWJIaMd W HOPMamMu [OBEICHUS; HAIUYUE
IIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPbI; CIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH
YKA3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3ynbTaTbl OCBOCHUA IMpeaAMeTa «XUMHSA»  OTPAKAIOT
C()OPMUPOBAHHOCTh OIBITA TO3HABATEIBHONM M MPAKTUYECKOH N€ATEIbHOCTH
O0Oy4YaronMxcs B MPOLECCE peATU3ALMHI 00pa30BaTENbHON AEATENHHOCTH.

JImyHOCTHBIE pE3ynbTAaTBl OCBOEHHA MpPEeAMETAa «XUMHS» OTPAKAIOT
C()OPMUPOBAHHOCTh OIBITA I[O3HABATEIBHOM W TPAKTUYECKON JEeATEIbHOCTH
oOyJaroluxcs B MPOIECCEe pean3allid 00pa30BaTEIbHOM AESITEIBbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIIMTAHUA:

OCO3HAaHMS 00YYaIOUUMUCA CBOMX KOHCTUTYLMOHHBIX MPaB U 0043aHHOCTEM,
YBOKEHMS K 3aKOHY U IIPABOIIOPAIKY;

IIPEACTABICHUS O COLMAIBHBIX HOPMax M MPAaBUIAX MEKINYHOCTHBIX
OTHOILIEHUI B KOJUIEKTHBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIIEHWN yYEOHBIX M MO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaThb M MPUHUMATh MOTHBBI, HaMEpEHHUs, JIOTUKY U
apryMEeHTBI JPYTUX MPU aHAIU3€ PA3JIUYHbBIX BUJIOB YUeOHOU AESTENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LICHHOCTHOIO OTHOWIEHUS K HCTOPUYECKOMY M HAy4dyHOMY HacCJIEIUIo
OTE€YECTBEHHON XMMUH;

YBOXEHUsI K TMpOIEcCCYy TBOpPUECTBAa B OOJACTH TEOPUM U TMPAKTUUECKOTO
MPUJIOKEHUSI XWMHHM, OCO3HAHHS TOTO, YTO JAHHBIE HAYKH €CTh pPE3YJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX OSKCIIEPUMEHTAIBHBIX  IOUCKOB,
IIOCTOSTHHOI'O TPyAa YYEHBIX U IPAKTUKOB;



MHTEpEeCa W TMO3HABATEIbHBIX MOTHUBOB B MOJYYEHUU U MOCIEIYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSI3aHHBIC 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 M C YYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYTKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBwi 0e30MacHOTO OOpallleHWs ¢ BeEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

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

OCO3HAHUSI MOCJIEICTBUI W HEMPUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPAKTUUECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (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 HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I11eJIECO00Pa3HOTO OTHOIIEHUS K TPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEJibl;



OCO3HAHUS HEOOXOJWMOCTH WCIIOJIb30BAHMS JOCTIDKCHUN XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

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

HaJM4yusl Pa3BUTOrO 3KOJIOTUYECKOTO0 MBIIUICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBJICHHOCTH U BaXXHOM pOJM B
CO3JaHUM HOBOM 0a3bl MaTepUaJbHON KyJIbTYpbl, B PpELIEHUU TIJIOOATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPYy/ia U AKOJIOTHYECKA KOM(OPTHOM KU3HHU KaXKIOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOAIIUX B HEM U3MEHEHUH, yMEHUS JeiaTh 000CHOBaHHBIE 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON NeATEIbHOCTH;

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

WHTEpeca K 0COOCHHOCTAM TpyAa B pasiuyHbIX cepax mnpodeccunoHaIbHON
JEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHBIE MOHATHUSA, OTPa’KAOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UccleA0BaHue, HAOIIOJEHNE, U3MEPEHUE, SIKCIIEPUMEHT U JIpYTHUE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BATh OCBOECHHBIE

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

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

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

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

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl AEATEIILHOCTH C MOCTABJICHHBIMU LIEJISIMU;

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

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMK BEIICCTB H
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUSI MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJIC/IHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHUE XUMHYECKOU



peakiuu — MpH PELICHUU y4eOHBIX MO3HABATENbHBIX M MPAKTHYECKUX 3a/ad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOT'O MO3HAHUSI BEUIECTB M XUMHUYECKUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3I 1O MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000IIEHMS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS NPAKTUYECKHX 3a/1ad, IPUMEHEHHUIO pa3IMYHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTH;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIT0JI30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISIAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CY)AaeMOU TeMbI B X0JI€ TUAjIora U/uiu
JUCKYCCHH, BHICKA3bIBATh UIeH, OPMYINPOBATH CBOU MPEJIOKECHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEH pe3yJbTaTOB IMO3HABATEIBHON JESATEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMM IIPH BBITOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW pabOThI MO MCCIICOBAHUIO CBONCTB
W3Y4aeMbIX BEIIECTB, peaau3alui yueOHOTO MPOeKTa, U (POPMYyIUPOBATH BHIBOIBI
10 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X07Ie 00CYX IeHUS 1 0OMEHA MHCHHSIMH.

PerynsitTuBHbIe YHUBEPCAJIbHbIE YUeOHbIE N€iiCTBHS:

CaMOCTOSITEJIbHO IIJITAHUPOBaTh W OCYIIECTBIISITh CBOK TO3HABATEIIBHYIO
JEeSITEIbHOCTh, ONpeAcisia €€ LeJd M 3adadyd, KOHTPOJHMpPOBaTh U TIO MeEpe
HEOOXOJIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUT™M JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIbCKUX 3a7ay, BbIOMpaTh Haubolee
3 PeKTUBHBIN CMOCO0 HMX peIICHHS ¢ Y4ETOM TOJIyYCHHsS HOBBIX 3HAHUH O
BEIIECTBaX U XMMUUYECKUX PEAKIIMSX;

OCYIIECTBIISITh CAMOKOHTPOJb JEATEILHOCTH HAa OCHOBE CaMOAHAIIN3a W
CaMOOIICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOTrPaMMBbI [0 XUMUU HA YTITyOJIEHHOM
YpPOBHE Ha YPOBHE CpEJHEro oOmero o0pa3oBaHHs BKIIOYAIOT CHEHU(PUYECKUE
JUIs y4eOHOTro npeaMeTa «XUMHUs HayuyHble 3HAHUS, YMEHUS U CIIOCOOBI AeHCTBUM
[0 OCBOEHHIO, MHTEPHPETAUU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
[0 TMOJY4YEHHIO HOBOT'O 3HAHMSI M NMPUMEHEHUIO 3HAHMM B Pa3IMYHBIX Y4EOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYAlUsAX, CBI3aHHBIX C XUMUEH. B
pOTpaMMe II0 XUMHUHM NPEAMETHBIE PE3YJbTAThl MPEICTABICHBI MO TOJaM
U3Y4YCHUS.

10 KUIACC

[IpenMeTHble pe3yNbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS
OTPAXKaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIEYEHUU YCTOWYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTMYECKOM, SJHEPTeTUUECKOU U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUITMHBI, CO3JJaHUA HOBBIX MaTEpPHAJIOB,
HOBBIX HMCTOYHHUKOB JHEpIuy, B obecrieueHnn PalMOHAIBHOTO
MIPUPOJIOTIOIB30BaHus, B (OPMUPOBAHUU MHUPOBO33PEHHUS U OOIIECH KyJIbTYpbI



YelioBeKa, a TaKXe »JKOJIOTMYEeCKM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJCHUE  CHUCTEMOW  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIUe NOHATUS — XUMUYECKHUI 2JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, S-, P-, d-aToMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMHUYECKasl CBS3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKENET, (PYHKIMOHATIbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAs), HM30MEPHI, T'OMOJOTMYECKUA pAJl, TOMOJOIH, YTIEBOAOPOJBI,
KHCIIOPOJ- U a30TCOJAEpKAIlME OPraHUYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHUsS OPraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUS
U T[pEBpalICHUS BHEPrUM TMPU XUMUYECKHUX pEAKLHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUsI IPUYMHHOCTHA U CUCTEMHOCTH XMMHWYECKHUX SIBICHHI; MPEICTABICHUS
O MEXaHU3MaxX XWMHYECKHMX pEaKIUi, TEPMOJMHAMMYECKUX M KHUHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIIN aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexThi, opueHTanTsl | u Il pona);
(akTOJIOTUYECKUE CBEICHHSI O CBOMCTBaX, COCTaBe, IMOJyYEHHUU U OE30MaCHOM
UCIIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NESTEIbHOCTH ~ 4YeJIOBeKa, OOIMX  HAay4yHbIX  NPHUHLMIAX  XUMHUYECKOIrO
IPOU3BOJICTBA (HA MPUMEPE MPOU3BOICTBA METAHOIIA, TEpepaOOTKU HEPTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHIM,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS NpU
ONMCAHUM COCTaBa, CTPOCHUSI U CBOKCTB OPTaHUYECKUX COEIMHEHMI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJII COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUUYECKUX PEAKLUHUA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  MOCPEJCTBOM  COCTABJICHHS
ANIEKTPOHHOIO OalaHca »JTUX peakiMil, peakuuii HOHHOTO OOMEHa MyTEM
COCTABJICHHSI UX MOJIHBIX U COKPALIEHHBIX MOHHBIX YPAaBHEHU;

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



c(hOpPMHUPOBAHHOCTh YMEHHI: yCTaHABIMBATH MPUHAICKHOCTh M3YYEHHBIX
OPTraHMYECKUX BEIIECTB 10 HX COCTaBY M CTPOCHHUIO K OIpPEACIEHHOMY
KJIAcCy/Tpynmne COeAMHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOMN
Homenkinarype (IUPAC) u npuBoauTh TpHUBHAIbHBIE Ha3BaHHS JJIA OTACIBHBIX
MpeICTaBUTENIe OPraHMYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATWICHTJINKONb, (eHoN, (GOopMambIeTHl, aneTaabIeTH]l, aleTOH, MypaBbUHAsS
KHCIIOTa, YKCYCHAsI KHCIIOTA, CTCAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAST KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHUS ONpPENENsATh BHJ XUMHUYECKOW CBSI3U B
OpPTraHWUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBS3b, G- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. ByTiepoBa juist 00bsICHEHUS] 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpPMHPOBAHHOCT, ~ YMCHHH  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue W XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKCHOB, aJIKAJUCHOB,
QIKUHOB, apOMAaTUYECKUX YTJIIEBOJAOPOJIOB, CIUPTOB, abJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, - W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b ~ MEXKIYy  HUMH  yYpaBHEHUSIMU
COOTBETCTBYIOIIUX XMMHYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh YMCHHS TIOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTMHECHHUHA OT
KPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIMSHHS aTOMOB
U TPYMI aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chlpbs  (He(Thb, NPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro MnepepadoOTKH MU
MPaKTUIECKOE IPUMEHEHHUE TIPOAYKTOB MepepaboTKH;

c(hOpMHPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHHM O €CTECTBEHHO-HAyYHBIX
METO/IaX TO3HAHUSI — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peaTbHOM M MBICJIEHHOM) M YMEHUS IPUMEHSTH 3TH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS MIPUMEHSTD OCHOBHBIC oreparuu
MBICJTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CUCTEMATHU3AIINIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBS3CH — JUIA W3Y4YCHUS
CBOMCTB BEIIECTB U XUMHYECKUX PEAKIIUN;



c(OPMUPOBAHHOCTh YMEHUI: BBISABIATH B3aUMOCBA3b XUMUUYECKUX 3HAHUU C
MNOHATUSMU M TPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IJIS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOrO E€IUHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHUYECKONW XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(OPMUPOBAHHOCTh YMEHUW: TPOBOAUTH pACUYETHl MO XUMHYECKUM
dbopMynaM U ypaBHEHUSM XMMHUYECKUX PEAKIMHA C MCIOJIB30BaHUEM (DU3HUECKUX
BENMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XHUMUYECKOU
dbopMysbl BEIIECTBA MO M3BECTHBIM MAacCOBBIM JOJSIM XHMHUYECKHX 3JIEMEHTOB,
IPOAYKTaM CrOpaHusl, JIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMHPOBAHHOCTh YMEHHMI: MPOrHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUH  DKOJOTMYECKOW  OE€30MacCHOCTH  IMOCIEACTBUSL  OBITOBOM U
IPOU3BOJCTBEHHON JIESITEIbHOCTH UEJIOBEKAa, CBSI3aHHOW C 1epepaboTKon
BEILECTB, UCMOJIb30BATh NOJYYCHHbIC 3HAHUA JIs1 IPUHATHS TPAMOTHBIX pEIIEHUI
po0JIeM B CUTYaLMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHUYECKUN SKCIIEPUMEHT (MOJTy4eHHE M M3yYEHUE CBOMCTB OpPraHMYECKHX
BEILECTB, KAYECTBEHHBIE pEAaKIMHM YIJIEBOJOPOAOB pPAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHMYECKUX BEIECTB, PELICHHUE 3KCIEPUMEHTATbHBIX
3a/lady 10 PAacCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM IPABHII
Oe3omacHOro oOpallleHusi ¢ BelIeCTBaMH U JabOpaTOpHBIM 00OpYIOBaHUEM,
dbopMynupoBaTh 1L€db HCCIENOBaHMS, MPEACTABIATh B pPa3IUYHOU (popme
pPE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATH UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOJII01aTh MPaBHJIa IKOJIOTMYECKHU 11eJ1eCO00pPa3HOro MOBEACHHS B OBITY U
TPYJOBON JE€ATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBbS, OKPYXKAOIIEH
IIPUPOIHOM CpPElIbl U JOCTUKEHUS €€ YCTOMUMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA >KHUBBIE OPraHHU3MBI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbIci nokazarens [1JIK;

aHAIM3UPOBaTh 11€J1eCO00PA3HOCTh MPUMEHEHHUS] OPraHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IOUCK
XUMUYECKON MH(OpMAIIMU B PA3IMYHBIX UCTOUYHHUKAX (Hay4yHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBor MHPpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaAJIM3UPOBATh XUMUYECKYI0 MH(pOpMAIUIo, iepepadbaTbiBaTh €€ U HCIOIb30BaTh
B COOTBETCTBUU C MIOCTABIICHHON y4eOHOM 3a/1aueH.



11 KJIIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUS Kypca «OOmas 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 TPOOJIEM SKOJOTUYECKOW, SHEPTeTHUYCCKOW W THINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YelIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUSI K CBOEMY 3JI0POBBIO U TPUPOTHOMN

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKHM OJJIEMCHT, aToM, SJIpO aroMma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXKJIEHHOE COCTOSIHMSI aToMa, THUOpHUAM3alMs aTOMHBIX OpOWTaleld, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PpEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, AJIEKTPOIUTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIIEKTPOIMTHUYECKOW IUCCOIMAINN, TMEPUOIUYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHMS, JieXKalMe B OCHOBE MOHUMAHUS
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEpMOJMHAMHUYECKMX U  KHHETUYECKUX  3aKOHOMEPHOCTAX  MX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  4YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUNAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOpPMUPOBAHHOCTh YMEHUS HCIOJIB30BATh XUMHYECKYI) CHMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBuansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
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 XMMHYECKOW CBSI3M W THUMNA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIM U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHUMH:  KJIacCUPUIMPOBATh:  HEOPTraHUYECKHUE
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PdeKTy peakiuu, W3MEHEHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUSI U KPUTEPHUU JJIsl KilacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MEPUOIUYECKOTr0o 3aKoHa /.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckonn  cucrembl .M.  MenneneeBa,  uCOONB3ysS  TMOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHUX JJIEMEHTOB U UX
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,  IOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMM MOCPEJACTBOM COCTABJICHUS JICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUWW  THUAPOJIW3A;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jercTBuil (mpuniuin Jle [larense);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUsI HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUS SIBJICHUW TMPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBaHNUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TH 3HAHUS MPU HKCIIEPUMEHTAIBHOM HCCIIEI0BAaHUU BEUIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEMEHbIO AUCCOIMAlU;, Macchl (00bEéMa, KOJMYECTBA BEIIECTBA)
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: CAMOCTOSITEILHO IJIAHUPOBATh U MPOBOJUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MYHbIX  (PAKTOPOB HA CKOPOCTh XUMHUUYECKOM  peakIuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
pasnu4HON (GopMe pe3ynbTaThl IKCIMEPUMEHTA, aHAIM3UPOBATh U OICHUBATH MX
JIOCTOBEPHOCTH;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOTIOATh MPABUIIA MTOIH30BAHUS XUMUYECKON
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKU I€JIECO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSL HA YKUBBIC OPTaHU3Mbl ONMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHaJU3UPOBaTh XUMHUUYECKYI0 MHGOPMAIIUIO, TIepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHMYECKHX COeaMHEHUN A. M. 8 bubnuorexa [JOK
bytneposa
Hroro o pasneny 8
Pa3nen 2. Yraesonopoabt
IIpenenpHBIC YTIEBOAOPOALI — aJIKAHEI,
2.1 pel yr AOPOA 5 bubnuotexa [JOK
[IUKJI0ATKAHBI
HenpenenbHble yriaeBogOpOIbl: alIKEHBI,
2.2 pea yr HOPOA 14 1 bubmuorexa [JOK
aJIKaINEHBI, aJTKUHBI
2.3 Apomatnyeckue yrieBo10po/bl (apeHsbl) 8 bubnuoreka [IOK
[TpupoaHBIE HCTOYHHUKH YTIEBOAOPOAOB M HX
2.4 PHpoa YHIEBOROPOX 4 Bu6mmorexa [LIOK
nepepaboTka
2.5 ["amoreHnIpon3BOIHBIE YTIEBOIOPOIOB 4 1 bubnuoreka [IOK
Hroro 1o pasneny 35
Paznen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
3.1 Crnuptsl. Genon 11 1 bubnnorexka [JOK
KapOoHunbpHBIE COSTUHEHUS: allbJICTUIBI U
3.2 P g AT 21 1 bubnmoreka [JOK
keToHbl. KapOoHOoBBIEe KUCTOTHL. CIIOKHBIE




s¢upsl. XKupsr

3.3 VriaeBonsl 9 bu6mmoreka [IOK
Pa3zgea S. BoicokoMoJieKyJ/IsIpHbIE COeIMHEHUS

5.1 BricokoMoueKysipHbIE COEMHEHMS 6 bubmumoreka [IOK
Wroro no pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KosauyecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/l P Konrpoabnbsie IIpakruueckue (uitpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTshI
pecypcsbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u Ileproanueckas cucteMa XUMHUYECKUX 9 Bbu6mmoteka [JOK
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 BuGmiorexa LIOK
BEILIECTB
1.3 XHUMHYECKUE PEaKIUN 19 3 bubanorexa [JOK
2.1 Hemeramibl 31 3 bubmuorexa [JOK
2.2 Mertabl 23 bubnuoreka [{OK
Hroro no pazgeny 54
Pa3zpnen 3. Xumus u :Ku3Hb
31 MeTobl TO3HAHUS B XUMUHM. XUMUS U 9 Bu6morexa LIOK
KHU3Hb
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8




IHOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
Kosau4yecTBo 4acoB JIeKTPOHHbIE
Ne uudgpoBbie
Tema ypoka Kourpoasnbie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIe
padoThI padoTshI
pecypcsbl
[TpenMeT 1 3HAUEHHE OPTAHUYECKON XUMUH,
MIPEICTABJICHHE O MHOTO0Opa3uu 1 bubnuorexa [JOK
OPraHUYECKUX COCTUHEHUI
DNEKTPOHHOE CTPOCHUE aToMa yriiepo/a
(ocHOBHOE U BO30YXKIEHHOE COCTOSIHUSA). 1 bubnnoreka [JOK
BanenTHbie BO3MOKHOCTH aToMa yriepozaa
XUMHYECKast CBSI3b B OPTaHHYECKUX
COeMHEHUsAX. MexaHu3Mbl 00pa3oBaHus
. p 1 bubmuorexa [JOK
KOBQJIEHTHOH CBSI3H, CLIOCOOBI pa3phiBa
CBsA3EH
Teopust cTpoeHUsI OpraHUYECKUX
Yt C1p¢ P 1 Bu6mmorexa [LIOK
coenuHeHuii A. M. Bytieposa
Buasr uzomepun: CTpyKTypHas,
IIPOCTPAHCTBEHHAs. DIEKTPOHHBIE AP (HEKTHI 1 bubnnoreka [JOK
B MOJICKYJIaX OPTaHUYECKUX COCTMHEHUH
[IpencraBnenue o kinaccuukanuu u
cucrematnueckas Homenkinarypa (IUPAC) 1 bubnuorexa [IOK
OpPTraHUYECKUX BEIIECTB
Knaccudukanus peakiuii B opraHn4ecKoi
¢ P P 1 bubnmoreka [JOK
XUMHUH
Cucremarusanys 1 0000IeHNE 3HAHUHN 110 1 bu6mmorekxa [IOK




TEMEC

10

11

AJIKaHBI: TOMOJIOTHUECKHH psiji, 001Iast
dbopMyIa, HOMEHKIIATypa ¥ H30MEepHs,
AJIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJT

dusnyeckue U XUMUYECKHAE CBOMCTBA
AJIKAHOB

Haxosxnenue ankanoB B npupojie. CriocoOsl
MOJTyYEHUs ¥ IPUMEHEHHUE aTKaHOB

bubmuorexa [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

12

[ukoankansl: obmas popmya,
HOMEHKJIATypa U U30MepHsi, 0COOEHHOCTH
CTPOCHUS M1 XUMHYECKHX CBOHCTB, CIOCOOBI
HOJTYYEHHS U IPUMEHECHHUE

bu6mmoreka [IOK

13

Pemienne pacu€THBIX 3a/1a4 Ha OTNIpEICIICHHE
MOJIEKYJIIPHOH (hOPMYJITBI OPTaHUYECKOTO
BEII[ECTBA 110 MACCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOJSIIIUX B €70 COCTaB.
CucremaTtu3zaiiys U 0000IIeHHE 3HAHUN IO
TeMe

bu6mmorexa [IOK

14

AJIKEHBI: TOMOJIOTHYECKHH psif, oO1as
dbopMyia, HOMEHKJIATypa, 3JeKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.
CrtpyKTypHas U LUC-TPaHC-U30MEpUs
AJIKEHOB

bu6mmorexa [IOK

15

16

dusnyeckre 1 XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa

Crioco0bI mostyueHus 1 NpUMEHEHHE alIKEHOB

bu6mmorexa [IOK

bubmuorexa [JOK

17

[TpakTuueckas padora Ne 1 mo teme

bu6mmoreka [IOK




"TTosryueHue 3TUIIEHA U U3YUEHHUE €TI0
CBOMCTB"

Pemenne pac4€THBIX 3a/1a4 HA ONIPEACIICHUE

18 MOJICKYJISIPHOU (POPMYITBI OPTaHHYECKOTO bubnmoreka [JOK
BEIIIECTBA
AJNKanueHsbl: CONPSHKEHHBIE, U30JIMPOBAHHBIC,

19 KyMmynupoBaHHble. OcoOeHHOCTH bubnuoreka [IOK
AJIEKTPOHHOTO CTPOCHHUS
XUMHUYECKUE CBONCTBA COMPSIKEHHBIX

20 P bubmuorexa [JOK
JTMCHOB
Crioco0blI MOTy9eHUs U IPUMEHEHUE

21 ya P Bu6miorexa [OK
QKA TUCHOB
AJIKVUHBI: TOMOJIOTUYESCKHIA PsiJI, 001Ias

opMyJia, HOMEHKIIATypa, dJICKTPOHHOE U

22 Popmyxa, pa, P Bbubaunorexa [IOK
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII,
¢buznyeckue cBoicTBa

23 XuMHYECKHEe CBOMCTBA AIKWHOB bu6mmoreka [JOK

24 KauecTBeHHbIE peakiuu Ha TPOWHYIO CBS3b bubnnorexka [JOK
CniocoOsblI MoTydeHus U IpUMeHEHUe

25 i P bubmuorexa [JOK
AIKUHOB
Pemenue 3amay: pacy€Tel Mo ypaBHEHUIO

26 . P P bubnmoreka [JOK
XUMHUYECKON pPEeaKInu
Cucremarusanus 1 0000IeHNEe 3HAHUHT 110

27 bu6mmorexa [IOK
TeMe
ApeHbBI: TOMOJIOTUYECKUH PsIJI, 00IIIast

opMylia, HOMEHKIATypa. DIeKTPOHHOE U
28 Qopmya, P P bubmmnoreka [IOK

POCTPAHCTBEHHOE CTPOCHUE MOJICKYII
OceH301a B TOTyoa, uX (PU3UYECKUe




CBOMCTBA

XUMHUYECKUE CBOMCTBA APEHOB: PEAKIIUH

29 bubnmoreka [JOK
3aMeIeHUs
XUMHYECKUE CBOMCTBA APEHOB: PEAKIIHU

30 MIPUCOCTUHECHHMSI, OKHCIICHHE TOMOJIOTOB bu6mmoreka [IOK
OeH3om1a

31 Oco0eHHOCTH XUMUYECKHX CBOMCTB CTUPOJIA bubnuorexa [JOK
Pemenne pacuéTHbIX 33724 Ha OIpeIeIICHIE

32 MOJICKYJISIPHOUW (POPMYITBI OPTaHHYECKOTO bubnuorexa [JOK
BEIIICCTBA

33 CniocoOblI MoTy4eHus U IpUMEHEHHE apeHOB bubmuorexa [JOK

34 I'erHeTnueckas CBA3b MEKIY PA3TMIHBIMH BuGmiorexa LIOK
KJIACCaMH| YTJIEBOIOPOIOB
Pacu€tpl o ypaBHEHUSIM XUMHUECKUX

35 peakiuii. Cucremaruzaius u 00001IeHNEe bu6mmoreka [IOK
3HaHUM MO TeME

36 [Tpupoausiii ra3. [lonyTHble He(TAHBIE ra3bl bubnuoreka [IOK

37 KameHnHbIi1 yroisp 1 IpoIyKThI €70 Bu6morexa LIOK
nepepadoTKu

38 Hedtb 1 criocobb! €€ mepepaboTKH. BuGmiorexa LIOK
[Ipumenenne mpoayKTOB nepepadboTku HedhTH

39 I'eneTuueckas CBSA3b MEXKIY Pa3TMUHBIMU BuGmiorexa LIOK
KJIACCaMH YTIIEBOIOPOIOB
["ajoreHoNnpon3BOIHEIC YTIIEBOIOPOIOB:

40 3JIEKTPOHHOE CTPOEHHE; PEAKIINHN 3aMEIICHUS bubnuorexa [JOK
rajioreHa

41 JlelicTBue mien04Yei Ha Bu6morexa LIOK

rajoreHnpoun3BoiHbIe. B3anmonaeiicTere




JUrajJorcHaJKaHoB ¢ MaroHu€M M IMHKOM

Cucremarusanys 1 0000IeHNE 3HAHUHN 110

42 " " bubnuorexa LIOK
pazneny "YriaeBogopoabl

43 'I'<OHTpOJ'IBHa$I pa'f‘SOTa o TeMe BuGmiorexa LIOK

YrieBoaopoibl

[IpenenbHbIe 0OTHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHUH psif, oOmmias popmyna,

44 CTPOEHHE MOJIEKYJI, U30MEPUs, bubnnoreka [JOK
HOMEHKJIaTypa, Kinaccuduxamnus, pusndeckue
CBOMCTBA

15 XHUMHYECKUE CBOMCTBA IIPENEIBHBIX BuGmorexa LIOK
OJTHOATOMHBIX CIIUPTOB

46 CrniocoOblI MoTy4eHus U IpUMEHEHUe BuGmiorexa LIOK
OJIHOATOMHBIX CITUPTOB
[TpocTeie a3dupbl: HOMEHKIIATypa U

47 U30MEpHUsI, 0COOCHHOCTH (PU3NIECKUX U bubnmnorexa [JOK
XUMHYECKHUX CBOMCTB
MHOTroaTOMHBIE CIIUPTHI: STUICHTITUKOIb 1

48 TJIMIEPUH, UX GU3HUYECKUE U XUMHUECKUE bubnuotexa [JOK
CBOMCTBA

49 CrniocoOblI MostydeHus U IpuMeHEeHue BuGmiorexa [IOK
MHOTOQTOMHBIX CITHPTOB

50 <I>eHv0J1: CTPOEHUE MOJIEKYIIbI, (PU3NYECKHE BuGmiorexa LIOK
cBoiicTBa. TOKCMYHOCTH (peHosa

51 XuMuyeckue cBoicTBa (heHona bubnnoreka [JOK

52 Cnioco0sI ostydeHus 1 IpuMeHeHue GpeHomna bubnmoreka [JOK

53 [IpaxTuueckas padora Ne 2. Pemenue Butmorexa LIOK

SKCHCPUMCHTAJILHBIX 3a/1a4 11O TCMC




"Criupthl U peHob!"

54

55

56

Cucremarusanys 1 0000IeHNE 3HAHUHN 110
TEME

Anbaeruibl ¥ KeTOHBI: 3JIEKTPOHHOE
CTpoeHHE KapOOHWILHOU IPYIIIbL;
TOMOJIOTHUYECKHUE Psifibl, 001as hopmyia,
M30MEpHsI U HOMEHKJIATypa

AJ'IB,I[GFI/II[H 1 KCTOHBI: (1)I/ISI/I‘ICCKI/IG
CBOﬁCTBa; pCaKuu MpUCOCINHCHUA

bubmuorexa [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

57

58

PeaKHI/II/I OKHCJICHUA U KAQYCCTBCHHBIC
PCaKkru aJIbACTUAOB U KETOHOB

CriocoObl MOJIYYCHHS aJIbACTUIOB U KETOHOB

bu6mmorexa [IOK

bubmuorexa [JOK

59

O1HOOCHOBHBIE TIPEIeNIbHBIE KapOOHOBHIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHUS UX
MOJIEKYJT

bu6mmoreka [IOK

60

61

62

N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3HUECcKue CBOMCTBA

XUMHUECKUE CBOICTBA MPEEeTbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBOICTB MypaBbHUHON

KUCIOTBHI. MHOT00Opa3ue kKapOOHOBBIX
KHCJIOT

bu6mmorexa [IOK

bu6mmoreka [JOK

bubmuorexa [JOK

63

Oco0OeHHOCTH CBOMCTB: HEMPEAEIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucnot. [IpencraBurtenu BhICIINX
KapOOHOBBIX KHUCIIOT

bu6mmorexa [IOK

64

[TonsiTve 0 MPOU3BOAHBIX KAPOOHOBBIX

bu6mmoreka [IOK




KHUCJIOT

65

66

Crnioco0bl osTy4eHus! 1 IPUMEHEHHE
KapOOHOBBIX KUCIIOT

CrnosxHble 3(hUpbl: TOMOJIOTHYECKUHN P,
oOmiast popmyia, U30MEpUsi 1 HOMEHKJIATypa

bubmuorexa [JOK

bu6mmoreka [IOK

67

duznueckre 1 XUMUYECKHE CBOMCTBA
3¢upoB

bu6mmoreka [IOK

68

69

70

Pemenne pacuéTHbIX 3a1a4: 10 YpaBHEHHIO
XUMUYECKON PEAKLIUU, HA ONPEICICHUE
MOJICKYJISIPHOUW (POPMYITBI OPTaHHYECKOTO
BEIIICCTBA

[TpakTuueckas padora Ne 3. Pemienue
SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"Kap6oHoBsie kucaoTbl. CioxHbIe 3QUpbI"
Kupsli: ctpoenue, Gpusndeckue u
XUMHYECKHE CBOICTBA (THAPOIU3)

bu6mmoreka [IOK

bubmuorexa [JOK

bu6mmoreka [JOK

71

Oco0OeHHOCTH CBOICTB KUPOB, COJIEPKAIINX
OCTAaTKH HCOPCACIBbHBIX JXUPHBIX KHUCJIOT.
JKups! B ipupone

bu6mmorexa [IOK

72

73

74

Mp1ta Kak COJTM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MoIoIee aeiicTeue. Ilorsarne o
cuHTeTHYeCKnX Moromux cpeactrax (CMC)
I'eHeTnueckas cBsA3b yrieBOIOPOJOB U
KUCJIOPOACOAEPKALINX OPTAaHUYECKUX
BEILIECTB

Pacuérel no ypaBHEHUSIM XUMUYECKUX
peaKuuit

bu6mmorexa [IOK

bubmuorexa [JOK

bubmuoreka [JOK

75

Cucremarusanys 1 0000IeHNE 3HAHUHN 110

bu6mmoreka [IOK




TEMEC

76

77

OO1mast XxapaKTepUCTHKA YTICBOJOB U
KJIacCU(UKAIUS yIIIeBOJOB (MOHO-, IU-
HOJIMCaXapubl)

Monocaxapuabl: pu3nYecKue CBOWCTBA U
HaXO0XJICHUE B IPUPOJIE

bubmuoreka [JOK

bu6mmoreka [IOK

78

[Ipumenenue ritoKko3sl, €€ 3HaUeHUE B
KHU3HEIEATEIIbHOCTH OpraHu3ma

bu6mmoreka [IOK

79

80

81

I[Hcaxapnﬂblz caxapo3a, MaJibTO3a U JIAKTO34a.

Haxoxnenue B npupoie 1 IpuMEHEHne
JMCaxapuioB

ITonucaxapuael: CTpOCHUE MAKPOMOJIEKY!I,
du3nyeckre 1 XMMHYECKHE CBOMCTBRA,
IIPUMEHEHHE

[TousTue 00 HCKYCCTBCHHBIX BOJIOKHAX

bu6mmorexa [IOK

bubmuorexa [JOK

bu6mmoreka [JOK

82

83

84

Pemenue pacdeTHBIX 33729 Ha ONPEICIICHIE
JIOJI BBIXOJA IIPOAYKTA peakIuu OT
TEOPETUIECCKH BO3MOXHOTO
CucremaTtu3zaiiys u 0000IIeHIE 3HAHUI TT0
pazneny

KonTpomnpHas pabota mo Teme
"Kucnopoacoaepxaniye opraHu4eckue
coeMHeHus"

bu6mmorexa [IOK

bu6mmoreka [JOK

bubmuorexa [JOK

85

AMWHBIL: KTacCu(pUKAIHS, CTPOCHUE
MOJIEKYJI, o0mmas hopmyiia, u3oMepus,
HOMEHKJIaTypa U (U3NYECKUE CBOKWCTBA

bu6mmorexa [IOK

86

XUMHUYECKHE CBOMCTBA aTu(aTUIECKUX
aMHUHOB

bu6mmorekxa [IOK




87

AHUJIMH: CTPOEHNE aHWINHA, OCOOEHHOCTH
XMMHUYECKHX CBOMCTB aHUJIMHA

bubmuoreka [JOK

88

89

90

CriocoOblI MoTy4eHUs U IPUMEHEHUE
anmu(aTHIeCKUX aMHHOB

AMHMHOKHUCIIOTBI: HOMEHKJIATypa U U30MEpHs,
busndeckue coiicta. OTaeIbHBIC
MIPEACTABUTENH O-aMUHOKHCIIOT

XHUMHUYECKHE CBOMCTBA AMHMHOKHUCIIOT, UX
OMOJIOTMYECKOE 3HAUYEHHE aMHUHOKHUCIIOT.
Cunres n TUAPOJINU3 IICIITUAOB

bubmuorexa [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

91

benku xak npupoaHbIe TOJUMEPHI;
CTPYKTYpPHI O€JIKOB

bu6mmoreka [IOK

92

93

XuMnyeckue cBOHCTBa OEJIKOB

A3oTcoaepKaIme reTepouKINIeCKe
coenuHeHUs. HyKIemHOBbBIE KUCTOTHI:
COCTaB, CTPOEHHE U OMOJOTHYECKas pOJib

bubmuorexa [JOK

bu6mmoreka [JOK

94

[IpakTuueckas pabora Ne 4. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"A30TcoeprKale OpraHuyecKue
coeauHeHH"

bu6mmorexa [IOK

95

[TpakTuueckast paborta Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3a/a4 110 TEME
"Pacnio3zHaBaHKe OpraHUYeCKUX COCAUHECHMIT"

bu6mmorexa [IOK

96

97

KonTpomnpHas pabota mo Teme
"A30TcoeprKalue OpraHnYeCKue
coenuuenus"

OcHOBHbIE IOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U

bu6mmorexa [IOK

bubmuorexa [JOK




MCTOJbI UX CUHTE3a — MNOJMMCpU3allud U
INOJIMKOHACHCAIUA

[Mnactmacchl. YTunm3anus u nepepadoTka

98 bubnmoreka [JOK
IIJIACTHUKA

99 DnacToMephl: HaTypaJIbHbI CHHTETUYECKHE BuGmiorexa LIOK
Kaydyku. Pe3una
Bosokna: HaTypanbHbIC, HICKYCCTBEHHEIE,

100 cuHteTndeckue. [lonumepsl cnenuanbHOro bu6mmoreka [IOK
Ha3HaYEHHS
[TpakTudeckas padora Ne 6. Pemenue

101 AKCIEPUMEHTAJIbHBIX 33/a4 110 TeEME bubnnorexa [HOK
"Pacmo3HnaBanue macTMacc U BOJIOKOH"
O06o0011eHre U cUCTeMaTU3allks U3Y4eHHOTO

102 MaTepuaia 1o reMme "BbICOKOMOJIEKyIsIpHbIE bubnnoreka [JOK

coeqnueHusa”




11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne
w/n Tema ypoka B Konrpoububie IIpakTnyeckune o0pazoBare/IbHbIEC
cero
padoThbI padoThI pecypcnl
AtoMm. CocTaB aTOMHEIX sjiep. XUMHYCCKUN
P 1 BuGnorexa [IOK
asieMeHT. M30TorbI
CtpoeHue 2JIEeKTPOHHBIX 000JI0YeK aTOMOB
’ 1 bubnuoreka IIOK
KBaHTOBBIC YHCIIA
Knaccudukarus XuMHIECKHUX 3JIEMEHTOB (S-
P ¥ 1 Bbubanorexa [IOK
p-, d-, f-amemenThI)
Pacnipenenenue 3JIEKTPOHOB 110 aTOMHBIM
P P 1 BuGnorexa [IOK
opOuTaIsim
DneKTpOHHBbIE KOH(UTYpAIH aTOMOB
AJIEMEHTOB B OCHOBHOM U BO30YXKAEHHOM 1 bubnunoreka [JOK
COCTOSTHHH
DNEeKTPOHHBIC KOH(UTYpAIIH HOHOB.
1 bu6nmoreka [JOK
DNEeKTPOOTPUIIATEILHOCTD
[Tepuonnueckuii 3akoH u [leprnonnueckas
cUCTEeMa XMMHUYECKUX 31eMeHToB 1. .
. N 1 bu6mmorexa [IOK
MenpeneeBa, CBsI3b C COBPEMEHHOU TeOopHUeit
CTPOCHHSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XAMHYECKHX DJIEMEHTOB M 00pa3yeMbIX HMU
pasy 1 BuGnorexa [IOK
MTPOCTBIX M CIIOKHBIX BEMIECTB 1O TPYIIIIaM U
TeproIamMm
CucreMaru3anus u 0000IIeHNE 3HAHUI 110
1 bubmuoreka [JOK

TEMC




10

Bunnl xumnudeckou cBsi3u. MexaHu3MEI
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoIeKysIpHbIC
B3aHUMOJICUCTBU

bu6mmoreka [IOK

11

BaneHTHOCTP U BaJIEGHTHBIE BO3MOKHOCTH
aToMOB. CBS3b 3JIEKTPOHHOHN CTPYKTYpPBI
MOJIEKYJI C UX F€OMETPUUECKUM CTPOECHUEM

bubmuorexa [JOK

12

13

14

[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHMSIX: COCTAaB U HOMEHKJIaTypa

BemectBa MOJICKYIISIDHOT'O U
HEMOJICKYJIIPHOTO CTPOCHUS. Tumnsr
KPUCTAJUIMYCCKUX PCHICTOK U CBOMCTBa
BCIICCTB

Ilonsatue o AUCHICPCHBIX CUCTCMAX.
Hpe,[[CTaBJ'ICHI/Ie 0 KOJUIOMAHBIX pacTBOpax

bu6mmoreka [IOK

bubmuorexa [JOK

bu6nmoreka [JOK

15

HcTuHHbIE pacTBOPHI: HACHIIIIEHHBIE U
HEHACBILIEHHbIE, PACTBOPUMOCTb.
Kpucrannoruaparst

bu6mmoreka [IOK

16

17

18

CriocoObl BbIpayKeHUS! KOHIIEHTPALlUU
pacTBOPOB

Pemenue 3ana4 ¢ ncnosib30BaHUEM MOHITHH
"MaccoBasi 10J11 pacCTBOPEHHOIO BeniecTna',

"MossipHast KOHUEHTpaus'"

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHMUYECKUX BEILECTB

bu6mmoreka [IOK

bubmuoreka [JOK

bubmuorexa [JOK

19

Cucrematuzanusa 1 0000IIIeHNEe 3HAHUH 11O
TEME

bu6mmoreka [IOK

20

KonrtponsHas pabora o temam "Ctpoenue

bubmuoreka [JOK




aroma. [lepuoanueckuii 3aKOH 1
[Tepuoanueckas cucTeMa XMMHYECKUX
anemenTtoB JI. 1. Mengeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BeniecTs"”

21

Knaccugukanus XuMHUecKuX peakuuii B
HEOPraHUYECKON U OPraHUYECKON XUMUH.
3aKOH COXpaHEHMS MACCHI BEIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS] SHEPTUU IPU
XUMHMYECKHUX PEAKLHAX

bubmuorexa [JOK

22

TernoBbie 3PPEKTH XUMUYECKAX PEAKIIHIA.
TepmoxumHuyeckre ypaBHECHHS

bu6mmoreka [IOK

23

24

Breraucnenus 1o YpaBHCHUAM XUMHYCCKUX
pCaKHI/If/i U TCPMOXUMUYCCKHUM YPABHCHUAM

CKOpoCTh XMMHUYECKOH peaklnu, e€

3aBUCUMOCTD OT PAa3JIMYHBIX (I)aKTOpOB.
Karanus n KaTaJIn3aTOpPbI

bu6mmoreka [IOK

bu6nmoreka [JOK

25

['omoreHHbIe ¥ reTepOreHHbIE peakuu

bu6mmoreka [IOK

26

27

ITpakTuyeckas padora Ne 1 mo teme "BnusHue
pa3IMYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON peakuun"

OO6partuMble 1 HEOOpaTUMBIE PEAKLIUH.
XHUMHYECKOE paBHOBECUE

bu6mmoreka [IOK

bubmuorexa [JOK

28

[IpakTuueckas padora Ne 2 o reme "Bnusiue
pa3nuYHbIX ()aKTOPOB Ha MOJOKEHUE
XUMHUYECKOTO paBHOBECUSA"

bubmuorexa [JOK

29

DnektponuTrdeckas aucconuanusi. CuiabHbIe
U ciabbie AMeKTpoauThl. CTeneHb
JIHACCOIAIIN

bu6mmoreka [IOK




Nonnoe npoussenenue Bojpl. Cpeaa BOJHBIX

30 pactBopoB. Bomopoausrit mokasarens (pH) bubnuorexa [JOK
pactBopa
I'mpopoinus cosneit. Peakiuu, mpoTekaromue B

31 P > 1P Bubanorexka [IOK
pacTBopax IJIEKTPOIUTOB
[IpakTrueckas padota Ne 3 o Teme

32 "XHUMHUECKHE PEAKLIUU B PACTBOPAX bubnunoreka [JOK
3JEKTPOJIUTOB"
OKHCINTENEHO-BOCCTAHOBUTEILHBIC PEAKITHH.

33 . p bu6mmoreka [IOK
Bakneiinme oKucIuTenu U BOCCTAHOBUTEN
MeToJ1 37IeKTPOHHOTO (3JICKTOHHO-MOHHOTO

34 P ) bubnuorexa [JOK
Oananca

35 DNEKTPOIN3 PACTBOPOB U PACIIIABOB BEIIECTB bubnunoreka [JOK

36 Pemenue 3amay pa3auvHBIX TUIIOB bubnuotexa [JOK

37 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubnuotexa [JOK
CucremaTu3aius 1 0000IIeHNEe 3HAHUH TTO

38 | " bubmuorexa [JOK
TeMe "XUMUYECKUE PeaKIHH
Kontponbnas padota nmo teme "Xumudeckue

39 P " P bubnuorexa LIOK
peaknuu
[Tonoxenue Hemeramuios B [lepuoanueckoit
cUCcTeMe XuMHYeckux anemeHToB 1. U.

40 bu6mmorexa [IOK
MenpeneeBa 1 0COOCHHOCTH CTPOSHUS UX
aToMoB. DH3MYecKre CBONCTBA HEMETAIIIOB
AnnoTponusi HeMeTauIoB (Ha IpuMepe

41 P ( puMep bubmuorexa [JOK
KHCIIOpo/ia, cephl, hocdopa u yrieposaa)
Bonopox: nonydenue, hpusnuecKkue u

42 p yqu X bubnuoreka [IOK
XUMHYECKHe cBoicTBa. ['uapusl

43 ["ayioreHsl: HAX0XKICHUE B PUPOJIE, CITOCOOBI bu6mmoreka [IOK




MOJTy4eHUs!, PU3HUECKUE U XUMUYICCKUE
CBOICTBa

lManorenoBonopoasl. Baxxnenmue

44 KHCJIOPOJICO/IEPKALLME COCIUHEHMS bubmumoreka [IOK
TaJIOTeHOB
JlaGopaTopHble U MPOMBIIIJICHHbIE CIIOCOObI

45 noJiyueHus rajmoreHoB. [Ipumenenue bubnuoreka [IOK
rajoreHOB U UX COCIMHEHUN
[IpakTuueckas paborta Ne 4. Pemenue

46 SKCIEPUMEHTAIBHBIX 3a/1a4 M0 TEME bu6mmoreka [IOK
"T"anorenst"
Kucnopon: nabopatopHbie U MPOMBIIITICHHBIS

47 CIOCOOBI nonyqeimﬂ, (dbuzmveckue u BuGmorexa LOK
xumuueckue cBoiictBa. O3oH. [Ipumenenue
KHCIIOpOJia U 030Ha

48 Oxcuapl ¥ IEPOKCHUIBI bubnuotexa [JOK

49 Peurenue 3aiay pa3nuyHbIX TUIIOB bu6nmoreka [JOK
Cepa: Hax0XJIEHHUE B MPUPOJIC, CITOCOOBI

50 noTydeHus1, GU3NIECKUE U XUMUIECKHE bubnuotexa [JOK
CBONCTBA

51 CepoBoaopon, cyab(uapt bubnuorexa [JOK

59 Kchopoz(co;[epncaimHe COCI[I/IVHCHI/I}I CEpHI. BuGmiorexa LIOK
Oco0eHHOCTH CBOMCTB CEPHON KHCIOTHI
[IpakTnueckas padbora Ne 5. Pemenue

53 IKCTIIEPUMEHTAIIbHBIX 3a7a4 1o Teme "Cepa u bubnmuorexa [JOK
e€ coeluHEeHUs"

54 A3OT: HaXOXKJIeHUE B IPUPOJIE, CIIOCOOBI BuGmmorexa LOK

IMOJIY4YCHMUH, (1)I/ISI/I‘ICCKI/IC 1 XUMHWYECKHUEC




CBOMCTBAa. AMMMAK, HUTPH/IbI

Kucnoponconepskamiue coeTuHEHHS a30Ta.

55 . . bubmuorexa [JOK
Oco0eHHOCTH CBOMCTB a30THOM KHCIIOTHI
[IpuMeHeHue a30Ta U €ro COeAMHEHUN.

56 bu6mmoreka [IOK
A30THBIE y10OpEeHUS
docdop: HaXOKAECHUE B IPUPOJIE, CIOCOOBI

57 MOJTy4eHUsI, PUBHUCCKUE K XUMUICCKHEC bubnuorexa [JOK
cBoiictBa. Dochuasl u hochun
Oxcunbt pocdopa, hochopconepkamme

58 bocopa, pocd pu p bubaunoreka LIOK
kucioTel. Comu pochOopHOH KUCITOTHI
[Ipumenenue dhocdopa u ero coeAMHEHUN.

59 bubmuorexa [JOK
dochopubie ynoOpeHus
[IpaxTnueckas padora Ne 6. Pemenue

60 IKCIIEPUMEHTAIIBHBIX 3a/a4 1o TemMe "A30T u bubnuotexa [JOK
dbocdop u ux coequHeHU"
Yriepos: HaxoKIeHUE B PUPOJIC,

61 AJUIOTPOITHBIE MOIU(PUKALINH; PUHUECKUE 1 bubnuoteka [JOK
XUMHYECKHE CBOMCTBA, TPUMCHCHHE
Okcup yraepoaa(ll), okeua yraepoma(1V)

62 YEIep o yriep ' bubaunoreka LIOK
YTOJIbHAS KMCIIOTA U €€ COMH

63 Pemrenue 3aiay pa3nuyHbIX TUIIOB bubmuorexa [JOK
Kpemuwnii: HaxoXaeHHE B IPUPOJE, CIIOCOOBI

64 noTydeHus1, GU3NIECKUE U XUMHUIECKHE bubnuorexa [JOK
CBOICTBA
Oxcun kpemuusi(1V), kpeMHUEBast KUCIIOTA,

65 bubnmnoreka [JOK
CHJIUKATBI
[IprumeHeHne KpEMHHS U €r0 COCIMHEHU M.

66 P P bubnmoreka [JOK

CTGKJIO, €ro nNOJiy4CHuc, BUibl CTCKJIA




67

Pemenue 3aaa4 pa3jiInuYHbIX TUIIOB

bubmuorexa [JOK

68

69

CucreMaruzanys 1 00001IeHEe 3HAHUHT 110
TeMme "Hemeraminr"

Kontponbnas padota o teme "HemeTamibr"

bubmuorexa [JOK

bu6mmoreka [IOK

70

71

72

AHanu3 pe3yabTaToB KOHTPOJIBHON paboOTHI,

KOPPEKIHSI OIIHOOK

ITonoxxenne metaiioB B [lepuoaudeckoit
CHUCTEME XMMHUYECKUX DIIEMEHTOB.
OCOOEHHOCTH CTPOCHUS SICKTPOHHBIX
000JI04EK aTOMOB METAJIJIOB

OO6mue GpuznuecKre CBOMCTBA METAIIOB.
[IpumeHeHne MeTaIoB B ObITY U TEXHUKE

bubmuorexa [JOK

bubmuorexa [JOK

bubmuorexa [JOK

73
74

75

CmuiaBsl MetasuioB. Kopposust Mmetamion
Pemrenue 3aiau pa3nuyHbIX TUIIOB

DNEKTPOXUMHUECKUN Psiji HAlpsKEHUH
MeTauioB. O0IMe criocoOb! MOTydeHHUs
METaJIOB

bu6mmoreka [IOK
bu6nmoreka [JOK

bu6nmoreka [JOK

76

O6mas xapakrepucTuka MetamioB |A-rpynmnsl

[leproanueckoi cUCTEMbI XUMHUYECKUX
snemMeHTOB. Harpuii n kanmii: nmony4yeHue,
¢bu3nyeckre 1 XUMHYECKHE CBOMCTRA,
IIPUMEHEHHE ITPOCTHIX BEIIECTB U UX
COCIMHEHU I

bubmuoreka [JOK

77

O6mras xapakrepuctruka metayoB [A-
rpynmnsl [leproandeckoi CucTeMbl

XUMHYECKUX DJIEMEHTOB. Marduuu U KaJbIUH:

noJjry4eHue, PU3nIecKue U XMMUIEeCKHe

CBOI>'ICTBa, MNPUMCHCHUC MMPOCTHIX BCIICCTB U

bubmuorexa [JOK




HUX COeIUHCHUU

78

79

XKécTtrocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS

ANIOMUHHI: TIOTy4eHue, pusnueckue u
XMMHMYECKHE CBOMCTBA, IPUMEHEHHE

bu6mmoreka [IOK

bu6mmoreka [IOK

80

AMpoTepHbIE CBOICTBA OKCHJIA M THIPOKCUIA
QIFOMHUHMS, TUAPOKCOKOMITIIEKCHI aTFOMUHUS,
UX MPUMEHEHHE

bubmuoreka [JOK

81

82

Pemenue 3amau Pa3JIMYIHBbIX TUIIOB

[IpakTnueckas padora Ne 7. Pemenue
AKCIICPUMEHTAIIbHBIX 337124 110 TEME
"Mertasuibl IJIaBHBIX oArpymmn"

bubmuorexa [JOK

bubmuorexa [JOK

83

OOm1ast xapaKTepUCTHKA METAJUIOB TTOOOYHBIX
noarpynn (b-rpynm) [leprnoauueckoit
CUCTEMbI XUMHUYECKUX JIEMEHTOB

bu6mmoreka [IOK

84

85

86

®uU3NYECKNE U XMMUYECKHE CBOMCTBA Xpoma
U €0 COCIMHEHUM, NX PUMEHEHNE

Baxwuerime coenHeHUs Maprasiia.
[Iepmanranar kayius, €ro OKUCIUTEIbHbIE
CBOMCTBa

du3nyeckre 1 XUMHUUECKHE CBOMCTBA JKeae3a

U €r0 COCTUHEHUI. HonyquI/Ie U NPpUMCHCHUC
CIINTaBOB KCJIC3a

bu6mmoreka [IOK

bu6nmoreka [JOK

bubmuorexa [JOK

87

88

dusnueckye U XUMUYECKHIE CBOMCTBA MEIU U
€€ COeIMHEHNI, UX IPUMEHEHUE

dusnyeckue 1 XUMHUUECKHAE CBOICTBA IIUHKA U
€ro COeIMHeHMUH, UX TPUMEHEHUE.
['iapoKkCcoOKOMITIEKCHI ITMHKA

bu6mmorexa [IOK

bubmuoreka [JOK

89

[TpakTuyeckas pabora Ne 8. Pemenue

bubmuoreka [JOK




SKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME
"Mertasipl TOOOYHBIX TTOATPYIIT"

90 Pemenue 3aiay pa3nuyHbIX TUIIOB bubnmoreka [JOK
O06006111eHre U cUCTeMaTU3alus U3Y4YeHHOTO

91 | " i bubmmoreka LIOK
MaTepuaia 1o teme "MeTtamibl

92 Konrponsnas padora no reme "Metasibr" bubmumoreka [IOK
AHanu3 pe3ynbTaToB KOHTPOJIBHOM paObOThI

93 pesy P P ’ bubnuoreka [IOK
KOPPEKIHS OIIHOO0K
Poine xumMun B obecrieueHIH yCTOWYNBOTO

94 pa3ButTus yenoBeuecTBa. [loHsTHe 0 HAyYHBIX bubnnoreka [JOK
METOJIaX UCCIIeI0BAaHUS BEIIECTB
HayuHblie MpUHITUIIBI OpTaHU3AIAH
XUMHYECKOTO TIPOU3BOJICTBA.

95 P bubmmoreka [JOK
[TpoMEIIIeHHBIE CTIOCOOBI TIOTYUCHHS
BKHEHIIINX BEIIECTB
XHUMHYECKOE 3arpsI3sHeHue OKpYKarolen

96 P Py bubmmoreka [JOK
CpPEIIbI U €T0 TIOCTICICTBUS
XuMus U 3710pOBbe yenoBeka. JIekapcTBeHHBIE

97 P P bubmuorexa [JOK
CpencTBa
Xumus muii. Poiab xumMuu B o0ecrieueHnu

98 . bubnmnoreka [JOK
MUILEBOH 6€30M1acCHOCTH
KocMmeTrndaeckue n mapdroMepHBIe CpeICTBa.

99 pd P P bubmuoreka [JOK
BbeiToBas xumus
XuMus B CTPOUTEINLCTBE. BakHelue

100 CTPOMTENBHBIE U KOHCTPYKLIMOHHbIE bubnuoreka [IOK
MaTepuabl
Xumus B ceNbCKOM X03siicTBe. OpranndecKue

101 P bubmuoreka [JOK

Y MUHEpaJIbHBIE YI00peHHS




102

Cucremaruzanys 1 00001IEeHUE 3HAHUMT 10
TEME

bubmuorexa [JOK

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IVISA YYEHUKA

» Xumus, 10 knacce/ Epemun B.B., Ky3smenko H.E., [Ipoznos A.A., Jlyaun
B.B.; nox penakuueit Jlynuna B.B., OO1iecTBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «/[PODAY; AkninonepHoe odiiecTBo «M3aaTenbcTBO
«IIpocBenieHue»

» Xumus, 11 xnace/ Epemun B.B., Ky3smenko H.E., [lpo3nos A.A., JIlynun
B.B.; nox penaknueit Jiyanna B.B., O01iecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «[PODAY»; AxuinonepHoe o61ecTBo «3naTenscTBO

«IIpocsemienne»

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA
KoHTposnbHbIe 1 IpoBEepOUHbIE padOThl. XUMHUA. YTIIyOJIeHHbIN ypoBeHb 10
kiacc: yueonoe nocodbue/ O.C. I'abpuensn, JI.U. Acanona. - M.: JIpoda
KoHTpoJsibHbBIE ¥ IPOBEPOUHBIE pabOThl. XUMUA. YTIIyOJIeHHbIN ypoBeHb 11

kiacc: yueonoe nocoodue/ O.C. IN'abpuensn, JI.U. Acanora. - M.: JIpoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Pecypcor bubnuoreku [JOK
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