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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XuUMHUs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuun Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YINIYOJIEHHOTO H3Y4YEHHUs 3aHMMAEeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOIUMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B nporpamme mno XMMHM Ha3HAuY€HUE TMpeaMeTa «XUMHUS» [OIydaeT
HOJpOOHYI0  MHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBISIFOTCSA CJIEAYIOLIME BBIMOJIHSEMbIE MPOrpaMMoOil Mo
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alus KOTOpoW obecreynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO NpoduIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXO0I0B K (DOPMUPOBAHMIO COJAEPKATEIBHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTAaHAaBIMBAaET WMHBAPHAHTHOE MPEAMETHOE COJIep)KaHue, 00sA3aTeabHOe
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpuUBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCJIEIOBATEIIbHOCTh HW3YYEHHUS y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATEIbHBIX JEHCTBUNA  O0O0ydYaromerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe IO XMUMHH IPEAYCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJEpKaHMUs y4eOHOTo MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnoJiokeHusmu PI'OC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  A3TanoM  MOJYyYEHUS  XUMHUYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIlUpeHue U  YrIyOJeHHe TEeOpeTHYECKO u
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k mnaHUpyeMbIM pe3yjbTaTaM OCBOCHHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUH, YMEHHI palMOHATU3alMK y4eOHOro Tpyaa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

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

OcHoBy cozaepxkaHusa KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJIbIIMKA O00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUN O CTPOCHUM BEIIECTBA, XUMHUYECKON CBSI3M M 3aKOHOMEPHOCTAX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHUX IPEJACTABICHUSAX O CTPOECHUU aToMa. XHMHYECKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKIMii.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSIHUE CMEXHbIE IIpeaMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPUIl B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopusi B (U3HMKE), 3aKOHBI COXPaHEHUS



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

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonornueckoro npoduist OOJBLUINKI yAENbHBIM BeCc OyIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KakK JIMIOUABI, OEJKH, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

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

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7a4yeil MepBOCTENEHHON 3HAYMMOCTH SIBISETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3y4YeHHUS NpeaMeTa Mpeiroiaraet
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  PEHIEHUH  MpoOlJeM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJbTypbl YE€NOBEKa, a TAaKKE JKOJIOTHYECKH
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUS XUMHUYECKUX PEAKLUH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPUHIIUIIAX XUMHYIECKOTO ITPOU3BO/ICTRA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO pEICHHS MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, TPOTHO3HPOBAHHS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yOIyOJICHHEe  TPEJICTaBJICHWM O  HAyYHbIX  METOJaX  IO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

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

BOCIHUTaHUE YOEXKAECHHOCTH B TI0O3HABAEMOCTU SIBIICHUM TIPUPO/IBI,
YBOKEHHUS K TMpOLEeCcCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAHWIO  HAa  OCHOBE  YCBOECHHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, UHTEJUIEKTYaIbHBIX U TBOPYECKHUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILIEHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMbITa 00IIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DJEeKTPOHHOE CTPOCHHWE aToMa YriepoAa: OCHOBHOE M BO30YXIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). THUOBl MEpeKpbIBaHUS AaTOMHBIX OpOUTaneil, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPE/ICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOECHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenerHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie YQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIN
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUA
OTJEJIbHBIX ITPEACTABUTEIICH.

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

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJICHHE C 00pa3laMyd OPTraHUYeCKHX BEMIECTB W MaTepuajaMd Ha HX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01Iast popMyIia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMs, UKIU3ALMH, TUPOJIN3a, KPEKUHTa, ropenus. [IpeacraBinenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUYECKHUX CBOMCTB MajbiX (LIUKJIONPONAH, IUKIOOYTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuaM3alysl aTOMHBIX OpOWTalleld yriepoaa, 6- U T-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XWMUYECKHE CBOWCTBA: PEAKIMU MPUCOCAUHEHHS, 3aMEIICHUS B O-IIOJIOKECHHE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHusa. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymynuposartvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS M XMMHUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aius aTOMHBIX opOuTaseil yriaepona. @u3nyeckue CBOMCTBA aJKUHOB.
XWUMUYECKHE  CBOMCTBA:  pEaKUMU  MPUCOCAUHEHUS, JUMEpU3AlUUU U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJTKUHOB.

ApomaThdeckue YriieBoaopoasl (apeHsl). ['omosoruueckuii psifi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEaKLUy 3aMelIeHusl B OEH30JbHOM KOJIbIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB ctupoda. [lomumepusanus ctuposna. CrocoObl OTydeHHS U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KameHHBIN yroJib U MPOAYKTHI ero nepepadotku. CriocoObl nepepadoTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTECHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAIIIOOPTaHUYECKUX COETMHEHUSX. Ucnonp3oBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX NPEBpaIlCHUM:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpPOJIOB Pa3IMYHBIX KJIAcCOB (oOeciBeynBaHHEe OpPOMHON WU
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHUE STHUIICHA H
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[Ipenenvubie omHOaTOMHBIE COUPTHL. CTpoeHUE MOJIEKYN (HAa MpUMeEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: PpEAKIUM 3aMEIICHUs, JerujipaTallid, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYECKHUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMH, KayeCTBEHHas peakluss Ha MHOTOATOMHBIC
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHHUE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
oenzonibHOrO sAnapa. dusndeckue cBoiicTBa (eHona. OCOOEHHOCTH XMUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U 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 albIETU0B, KAUECTBEHHbIE PEAKIUN Ha aJIbJIECTUIbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJIHOOCHOBHBIX TMpPEAENIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOaHBIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXKHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JUHONeH08as KUCIOThl. CrIOCOOBI MOMTyYEHUsl U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

Mpi1a KaK COMM BBICHINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JIEHCTBHUE.

OO6mmast xapakTepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuasl). MoHocaxapuIpl: TJIOKO3a, (pyKTO3a, rajgakrosa, pudosa,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynim, CIOUPTOBOE M MOJOYHOKUCTOe OpoxeHue. [IpuMeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakpoOMOJEKyJl Kpaxmala, TJIMKOTeHa U
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHUPTA JUXPOMATOM Kayus (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIIOKO3bI ¢ TuapokcuaoMm meau(ll), Bzaumoneiicteue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3aAad 1Mo TemMaM «ChupTel U
dbenonwly, «KapOoHoBbIe KHUCIOTHI. ClI0KHBIE YPUPBD.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPOu3BOAHbIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJCHUCTBAE NEPBUYHBIX AMHHOB C a30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMMHOB apoMaTudyeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOUCTB aHWIMHA. KauecTBeHHBbIE peakiuu Ha aHwinH. CrocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHbIe TPEACTABUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHUCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojsHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENKOB: THAPOIU3, IEHATypalusi,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A3oTcoaepkariue OpraHUYeCKHue COCTUHECHHUS " «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AlMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJidTUICHTEpePTasar). Y THin3aius u nepepadoTka IiacTUkKa.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

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

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPONPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeéMbie MOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JKCIEPUMEHTAJIbHbIX 3alad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OPraHUYECKOrO COEIMHEHUs Mo Macce (00BEMY)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIU CIOCOOOB
MOJYYEHHUSI, OMpPEAECICHUE JOJIM BbIXOJA MPOAYKTA PEAKLIHMH OT TEOPETHUYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSTUWA, TaK W TOHSTUH, MPUHATBIX B OTIEIbHBIX HpPEAMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaJIu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUEe, H3MEpPEHHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

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

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TeTEPOTPOPHBIM THUIT MUTAHUS, OpPOKECHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

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

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Kiaccudukarus XuMUIeCKUX 3JIEMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATENBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMHYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOHBIX BEIIECTB [0 TrpynonaM ¢ TIepuojaM. J3JHA4YEHUeE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. 11oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBhIIIAEMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BojopoaHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

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

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

BemectBa  MONEKYJIApPHOTO M HEMOJEKYJIAPHOTO  CTPOCHUSA.  THIBI
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0Jisl BEUIECTBA B PaCTBOPE, MOJISIpHAsi KOHILIEHTpalus. HacelllieHHbIE 1
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukaius XuMUYECKIX peakldid B HEOPTaHMUECKONW U OpPraHuYeCcKOu
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CkopocTh XUMUYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3InYHbIX (haKTOpPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakini. XumMudeckoe paBHoBecue. Koncranra
XUMHYECKOT0 paBHOBeCHUS. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHIICHTPAIIMU BEIIECTB, YYaCTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHA.

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

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
pa3lIoKEHHUE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOIIBI0 WHIWKATOPOB, HM3YYEHUE BIMSHUS Pa3IUUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOINUS HEMETAIJIOB (Ha MpUMEpPE KUCIOPOIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢gusnueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B Mpupoje, CIOCOOBI MOJMydeHUs, (HU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHUM.



Kucnopon, o3on. JlabopaTopHble W MPOMBINIJIEHHBIE CIIOCOOBI MOTYYCHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
ceprl(V1). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHI. [IprmMeHeHune azoTta
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocpopa u ero coeauHeHuil. docpopHbie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
CoJIi. AKTUBUPOBAHHBIA yroyib, ajncopOuus. DyinepeHsl, rpadeH, yriiepoaHbie
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHuUs U ero coeAnHeHuil. CTEKI10, €ro Moxy4YeHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusznyeckue cBoWCTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHUKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJIyYeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHs,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

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

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKUX OJJIEMEHTOB. MarHuii W Kajnpluil: MoJydeHue, (u3nuecKue u
XUMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUHEHUHU.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro CcoenuHeHuil. AMQOTEepHBIE CBOICTBa OKCcHIa U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB ToO0ouHbIX mnoarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

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

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxnenimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kanusi, €ro OKUCIUTENbHbIE CBONCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IPUMEHEHUE MEAU U €€ COeAUHEHUM.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETaIoB, ropeHue cepul, docdopa, xeneza, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorenb», «Cepa u e€ coeaMHEHUA», «A30T U (HOocHOp U UX COCAUHEHUSD,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITBI OpraHU3alii XUMUYECKOT0 MTPOU3BOACTBA. [IpoMbIIEHHBIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Pounb xumuu B 0O6ecrieyeHMH HEPreTHIeCKor 0e30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
WCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUU METUIIUHBI.



XWMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKu. Poib Xxumun B
oOecrieuyeHnH UIIEBO 0€30MMacHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

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

XuMHS B CEIbCKOM X03siicTBe. OpraHnyecKue U MUHEpaIbHbIE YI00pEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

PacuétHble 3anaumn.

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

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHUM  oOOmed u
HEOpPraHU4ecKorM XuMHM B 11 Kilacce oCcylIeCTBIISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTICIBHBIX
IpeIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHallu3, CUHTE3, KiIacCU(PUKAIUs, MePUOJTUIYHOCTh, HAOIO/ICHHE,
MU3MEpPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.

@u3nka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIMbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUYECKUN YPOBEHb,
BEILIECTBO, Tel0, OOBEM, arperaTHOE COCTOSHUE BEIIEeCTBA, WJCaIbHBIA Tras,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHUalbl, CEIbCKOXO3IMCTBEHHOE MPOU3BOACTBO, MHUILEBASI MTPOMBIIUIEHHOCTD,
dhapmalieBTHUECKAS MIPOMBIIIJIEHHOCT, MIPOM3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMUCS POCCHUMCKON T'PaXTAaHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMUYECKON KYJIbTYpPhI; CIIOCOOHOCTh CTABUTH LIETU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
Y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENBHBIX 3a/1a4, BBIMOJHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LIECHHOCTHOTO OTHOIICHWSI K MCTOPUYECKOMY M HAYyYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

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



UHTEpECAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHHUHM M MOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

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

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHHs C BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HHU JIIOCH;

OCO3HAHMS TMOCIEACTBUN W HENPUATHS BPEIHBIX MPUBBIYEK (YyHOTPEOIEHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTHE B PEIICHUH NPAKTUYECKUX 3adad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

MHTEepeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQPECCHl pa3aIuyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEIeCO00Pa3HOr0 OTHOLICHHsS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOIUMOCTH WCIONB30BAHUS JOCTIDKEHUW XUMHH  JUIS
pELICHUsI BONPOCOB PAMOHAIIBHOTO IMPUPOIONIOTIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U NMPEIOTBPAILATH HUX;

HAJIMYKS PA3BUTOTO 3KOJIOTUYECKOTO MBILLUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OTbITa JEATETbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSITH HUJCOJOTUU
xemMohoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJIEHUS, CO3JaHUM IEJIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
IIPUPOJHOIO PABHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBUJIM3AIUA: B €€ TYMAaHHCTUYECKOW HAIMPABICHHOCTH W BAXHOU pPOJM B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/a U AKOJIOTHYECKH KOMMDOPTHOM KU3HU KAXKIOTO YJICHA
00IIIeCTBA;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbl€ 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYI)KAIOIIETO MUpPA U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYaIIHSX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

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

WHTEpeca K OCOOCHHOCTAM TpyJAa B Pa3IMYHBIX cepax mpodecCHOHATBHON
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yIbTaThl OCBOCHHSI TPOTPaMMbl IO XMMHH Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXKIPEAMETHBIE) OOIIEHAYYHbIE MOHSITHUS, OTpakarollue
IIEJIOCTHOCTh HAyYHOM KapTHHB MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCle0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCAIbHBbIC yueOHbIEC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuaromuxcs HCIIOJIb30BaTh OCBOCHHBIE

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

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMH W  PETYJSITUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

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

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

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

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KjIacCHU(PUKAIMU BEIISCTB U
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

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

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peakuuy — MpPU PEUICHUWM YYEOHBIX MO3HABATEIbHBIX M IMPAKTHUYECKHX 3a]ad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKHUX
peaxkuuu;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B ITO3HAHMUSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

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

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

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  HIPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMel: TPUMEHATh MEXIpeAMeTHble ((pusnueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOA€ AxaJiora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

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

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1elCTBHS:

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

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMBbl 10 XUMUU Ha YIriyOJI&éHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TOJY4YEHHIO HOBOT'O 3HAHMSI M NMPUMEHEHHIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX ¢ XuMuel. B
nporpaMme MO XHMHMHM TIPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHS
OTPaXKAIOT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIEeTUUECKON U



MUIIEBON 0€30MacCHOCTH, B PAa3BUTUM MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB DHEPTHUH, B obecrieueHnn paIroHaIbHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOMN CPEJIE;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWHA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYECKUH JIEMEHT, aTOM, SAPO U dJIEKTPOHHAST
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MOJIeKyJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, CTETICHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YTICPOIHBIA CKEIET, GyHKITMOHATbHAS
TpyIIa, paadkall, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), HM30MEpUsl CTPYKTYpHasT M TPOCTPAHCTBEHHAs (TeoMeTpuYecKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHUCTIOPOJI- M a30TCOJEPIKAINE OPTaHUYECKUE COCTUHEHHS, MOHOMEp, MOJHMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHCHUS, TEOPHUH, 3aKOHBI
(nepuognueckuii 3akoH J[. VM. MenneneeBa, Teopusl CTPOEHUS OPraHUYECKHUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI SI3BIK XMMHUH, MHPOBO33PEHUYCCKHE 3HAHUS, JICKAIINEC B OCHOBE
MOHUMAaHUS TPUIMHHOCTA U CUCTEMHOCTH XWMHUYECKHUX SBIICHUW; MPEACTABICHUS
O MEXaHW3Max XWMUYECKHX pEeaKIui, TEePMOJUHAMHYECKUX U KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYIIN aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTsl | u Il pona);
dakToNoTUYECKNEe CBEACHHS O CBOICTBAaX, COCTaBe, MOJyUYEHHWH U OE30MacHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKHUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJIA, TEPEepabOTKH HEPTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIONIUE TIOHITHS MPH
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

HCITIOJIb30BATh XUMUYECKYIO CUMBOJIUKY JIJISi COCTaBJICHUS MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX W CKEICTHBIX) (POPMYIT OPTraHUICCKUX
BEIIICCTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEAKIUA U PACKPhIBATh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMHA  TOCPEJICTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;



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

c(hOpMHPOBAHHOCTh YMEHUW: yCTAHABIMBATH MPUHAICKHOCTh HM3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEACTaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIIEPHH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCJIOTa, CTEAPUHOBAs, OJICMHOBAs, MaJIbMUTUHOBAS KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

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

cOPMHPOBAHHOCTh YMEHHUS TPUMEHATH TOJOXKCHHUSI TEOPHUU CTPOCHHSI
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTENICH pa3IUYHBIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, ITUKIIOATKAHOB, AJIKCHOB, aJIKaIUCHOB,
QIKWHOB, apPOMATHYECKUX YTJICBOAOPOJIOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OEJKOB, yTJIeBOAOB (MOHO-, AW- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

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

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIICBOJOPOIHOTO
Coipbsi (He(Thb, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI €ro TNepepadoTKu U
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

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

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



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIEJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHUMAaHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
WCITOJIP30BaTh CHCTEMHBIC 3HAHUS MO OPTaHWYECKONW XUMHUHU ISl OOBSICHCHHS WU
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

cOPMHPOBAHHOCTh YMEHHH: TMPOBOJUTh PACUETHI MO XUMUYECKHUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BEMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEIIECTBA), XapPaKTEPU3YIOIIMX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX JJIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATh U OLICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIIEPUMEHTA, AHATU3UPOBATH U OLICHUBAThH UX JOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HAaBaTh OIACHOCTh TOKCHUYECKOTO JEWCTBUSI Ha >KUBBIE OPTraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

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

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIISATh II€JICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadbareiBath €€ U MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJIICHHOW y4eOHOU 3a1aueH.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUU B CHCTEME €CTCCTBCHHBIX HAyK W €€ poju B 00€CIeUeHWH yCTOWYHUBOTO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPIHM, B OOECIEUYEHUH PAIMOHAIBHOTO MPHUPOAOIOIb30BaHUS, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YeEJIOBEKa, a TaKxkKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TOHATHS — XUMHUYCCKHH OJJIEMEHT, aToM, SIpO aToMa,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBs3b (KOBAJICHTHas, WOHHAsA, METAUIMYECKAs, BOJIOPOJHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKON peaKkuu, CKOPOCTh XUMUYECKOW PEAKIIMU, XUMUUECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM H
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKkTOJIOTHYECKUE CBEJCHHUS O CBOWMCTBAX, COCTaBe, MOJTYYECHUHU U O€30MacCHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOLIUE MOHATHUS HPH
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IJUPAC) u TpuBuansHble Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHE PEAKIIUU 0 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH JJI KJIACCH(PUKALIUH
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO, OOBSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpHU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IIEPBOrO—YETBEPTOrO IMEPUOIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnu», «OCHOBHOE WU BO30YXIEHHOE 3IHEPreTUYECKHUE COCTOSIHHUSI aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHnneneeBa, BaJ€HTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHHMI: XapakTepu3oBaTh (OMUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHME TECHETUYECKOU CBS3M MEXIYy HEOPraHWYECKUMH BELIECTBAMHU C
ITOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

cOPMHPOBAHHOCTh YMEHUSI PACKpbIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJEKTPOHHOIO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCO0Opa3oBaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB ITMHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUICHUS! XUMUYECKOTO PAaBHOBECHUS MO/l BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIBI XUMHUYECKUX TMPOU3BOJICTB; 11€J1€CO000pPa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUS SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBAHMUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOM JEATETLHOCTH YEJIOBEKA U B TOBCEIHEBHOM KU3HH;

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

c(hOpMUPOBAHHOCTh YMEHHUSA TMPOBOJUTH PACUETHI: C UCIOJIb30BAaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo W3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuu; 3HAYEHUS BOJOPOJHOrO IMOKa3aTelsl pacTBOPOB KHUCIOT U IIEJIOYEH C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpUMECH); JOJIM BBIXOJA MPOJAYKTAa PEaKIUH,; OOBEMHBIX OTHOIICHHM
rasos;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPIraHMYECKHUX BEILIECTB, OMPEIECICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TpaBUil O€30MacHOTO OOpaIIeHHs C BEIIECTBAMU U JaOOPaTOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
pasnu4HON (opMe pe3ynbTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH MX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
MocyIol U 1abopaTopHBIM OO0OpYJOBaHWEM, OOpaIlleHUsT C BEIIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOIO Pa3BUTHS, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBor MHpopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUUYECKYIO0 MHGOpMAIKIO, TIepepadaThiBaTh €€ U UCMOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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41 AMUHBI. AMUHOKHUCIIOTHI. 12 1
benku

Hroro no paszneny 12

Pa3pnen S. BeicokomoJieKy/IsipHbIe COCAUHEHUS

51 BbicokomosIeKyIsipHbIe 5
' COEMHEHHS
Hroro 1o pasneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

bubmuoreka [JOK
https://m.edsoo.ru/d69df650

bubmuoreka [JOK
https://m.edsoo.ru/d69df650

bu6mmoreka [IOK
https://m.edsoo.ru/d69df650

bu6mmoreka [IOK
https://m.edsoo.ru/d69df650

bu6mmoreka [JOK
https://m.edsoo.ru/d69df650

bu6mmoreka [JOK
https://m.edsoo.ru/d69df650



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

11 KJIACC

Ne
n/n

Pa3zgea 1. Teopernueckue 0CHOBBI XUMUM

11

1.2

1.3

Bcero

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

padoThI

Crtpoenue aToma.
ITepuoanueckuit
3aKOH U
[Tepunonuueckas
CHUCTEMa XUMMUYECKUX
snemenToB /I. W.
Menpeneena
Crpoenue BenecTna.
Mmuoroo6pasue
BEILIECTB
XuMHUYecKre
peakiu

Hroro no paszneny

Paszgen 2. Heopranuueckasi Xumusi

2.1

2.2

Hemeramsl

Mertaibl

KonTposabHbie

39

KoanuecTBo 4acoB

IIpakTuyeckue
padoThI

11

19

31

23

JIeKTPOHHbBbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubnnoreka IIOK
https://m.edsoo.ru/2dd57f24

bu6mmoteka [IOK
https://m.edsoo.ru/2dd57f24

bu6mmoteka [IOK
https://m.edsoo.ru/2dd57f24

bu6nuoreka [IOK
https://m.edsoo.ru/2dd57f24

but6mmoreka [IOK
https://m.edsoo.ru/2dd57f24



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

Wroro no pazneny o4

Pa3zgen 3. XumMus u ;Ku3HbL

MeTtoasl mo3HaHus B

3.1 xumuu. Xumud u 9
JKU3HDb
Htoro mo pazneny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

bu6nuoreka [IOK
https://m.edsoo.ru/2dd57f24



https://m.edsoo.ru/2dd57f24




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne
Tema ypoka flata
n/n KousnyecTBO yacoB  u3yuyeHus
Koutpo e IIpakTuyeckme
Beero HTPOJIbHBI PAKTHYECKHU

padoThI padoThI

[Tpenmer u 3HaueHUE

OPraHUYeCKOW XUMHH,

IIPE/ICTABIICHHUE O 1
MHOT000pa3uy OPraHuYeCKUX
COeTMHEHNN

DJIEKTPOHHOE CTPOEHUE aTOMa
yriepojia (0CHOBHOE U

BO30YKIEHHOE COCTOSIHUS). 1
BanenTHbIle BO3MOXKHOCTH

aToMa yriepoja

XuMuYeckas CBSI3b B

OpTaHUYECKUX COCTMHCHHSIX.
Mexanu3msl 00pa3zoBaHUs 1
KOBAJIEHTHOH CBSI3HU, CIIOCOObI

paspbiBa CBsA3EH

Teopus crpoeHus
OPraHMYECKHX COCTUHEHUN A. 1
M. bytneposa

DJIeKTPOHHbIE

uudgposbie

oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edso00.ru/3686e6f5

bu6nuoreka [IOK
https://m.edsoo.ru/Oce6fd4c

bu6nuoreka [IOK
https://m.edso00.ru/8d39f5c8

bu6nuoreka [IOK
https://m.edsoo.ru/9e595cb8



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8

10

11

12

Bunsl nzomepun: CTpykTypHas,
POCTPAHCTBEHHAS.
DneKTpoHHBIE 3P HEKTH B
MOJIEKYJIaX OPraHUYECKUX
COCIMHEHUN

IIpencrasnenue o
KJIaccu(puKaum u
cucTeMaTH4yecKast
Homenkiarypa (IUPAC)
OpPraHUYeCKUX BEIICCTB

Knaccudukanus peakuuii B
OPraHUYEeCcKOi XUMHU

Cucremarusanus U 00001eHue
3HAHUH 110 TEME

AJKaHbl: TOMOJIOTMYECKUH psif,
o0mas ¢popmysa, HOMEHKIATypa
Y U30MEPUs, DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI

du3znyeckrue U XMuMHUYECKUE
CBOICTBA aJIKaHOB

Haxoxnenue aikaHoB B
npupoze. CriocoObl nmomyyeHus
U IPUMEHEHHUE aJTKaHOB

[ukmoankaHbl: o0IIas
dbopmysa, HOMEHKJIATypa 1
M30MepHs, 0COOCHHOCTH
CTPOCHHS 1 XUMHUYECKHUX
CBOWCTB, CITOCOOBI MOJTyYEHHS U

bu6nuoreka [IOK
https://m.edsoo.ru/b0e61661

bubnnoreka IIOK
https://m.edsoo.ru/c212dd21

bubnnoreka IIOK
https://m.edsoo.ru/ba5706aa

bubmuorexa [JOK
https://m.edsoo.ru/87a37cab

bu6nuoreka [IOK
https://m.edso00.ru/25a14636

bu6nuoreka [IOK
https://m.edso0.ru/3137711c

but6mmoreka [IOK
https://m.edsoo.ru/259b0a5b

but6mmoreka [IOK
https://m.eds00.ru/156730d2



https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

IIPUMEHEHHUE

Pemenne pacu€THbIX 3a1a4 Ha
OIIpElIETICHUE MOJIEKYJIIPHON

OpMYJIBI OPTaHHYECKOIO
opmy P bu6nuoreka [JOK

1
BCLICCTRA 1O MACCOBBIM AOILAM https://m.edsoo.ru/bf84d8eb

aTOMOB DJIEMEHTOB, BXOIAIINX B
ero cocras. CucreMarusaius 1
000011IeHrE 3HAHU T10 TEME

AJIKEHBI: TOMOJIOTUYECKHM PSI,
obmras popmyia,

HOMEHKJIATypa, JIEKTPOHHOE U 1 bubnnoreka IIOK
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouiekyJl. CTpyKTypHast ¥ LIUC-
TpaHC-U30MEpUSl ATKEHOB
dusndeckue 1 XUMHIECKUE
CBOMCTBA ajKeHOB. [IpaBuio 1 brbmmorexa LTOK
P https://m.eds00.ru/21069ccd
MapkoBHHKOBA
CnocoOsl nonydeHus u 1 bubmuoreka [JOK
IIPUMEHEHHE aJIKEHOB https://m.eds00.ru/665dc058
[Tpaktuyeckas padora Ne 1 o
teme "llonydyenue 3TuneHa u 1 1 bubmmorexa [JOK
i T https://m.eds00.ru/0941eed8
U3YYEHUE ero CBOMCTB
Pemienne pacu€THbIX 3a/1a4 HA
ONPEAEIIEHUE MOJIEKYJIIPHOU 1 bubnuotexa [JOK
(bopMyITBI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BELIECTBA
ATnKanueHbl: CONPsHKEHHBIC,
but6mmoreka [IOK
M30JIMPOBAHHbIE, 1

https://m.edso00.ru/04298c0a

KYMYJIMPOBaHHBIE.


https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

20

21

22

23

24

25

26

27

28

Oco0eHHOCTH ANEKTPOHHOIO
CTPOCHHS

XUMHUYECKUE CBOMCTBA
CONPSKEHHBIX TUECHOB

CniocoOblI noy4eHus u
PUMEHEHUE aJIKaIueHOB

AJKUHBI: TOMOJIOTHYECKHH Psif,
oOmras ¢popmyina,
HOMEHKJIaTypa, IEKTPOHHOE U
NPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI, (PU3HUYECKUE CBOICTBA

XHUMHUYEeCKHEe CBOMCTBA aJIKHHOB

KauecTBeHHBIE peaKkIMK Ha
TPOWHYIO CBS3b

CrnocoOsl nonydeHus u
PUMEHEHHE aJKUHOB

Pemenue 3agau: pacu€rsl 1o
YPaBHEHUIO XUMUYECKOU
peakuuu

Cucremarusanus U 00001eHne
3HAHUH 110 TEME

ApeHbI: TOMOJIOTUYECKUH P/,
obmas popmyna,
HOMEHKJIaTypa. DNEeKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ O€H30J1a U TOTYyO0JIa, UX
buznyeckue cBoiicTBa

bu6nmoreka [IOK
https://m.edsoo.ru/e561253d

bu6nuoreka [IOK
https://m.edsoo.ru/1aa81660

bubnnoreka IIOK
https://m.edsoo.ru/68b6cc4c

bubnnoreka IIOK
https://m.edso00.ru/23493a93

bubnnoreka IIOK
https://m.edsoo.ru/7b1c48da

bubmmorexa [JOK
https://m.edsoo.ru/a6f9alea

bu6nuoreka [IOK
https://m.edsoo.ru/5db8e526

but6mmoreka [IOK
https://m.edsoo0.ru/a92a7094



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094

29

30

31

32

33

34

35

36

37

38

39

XUMHUYECKUE CBOMCTBA apPEHOB:
peaklMy 3aMenIeHUs

XUMHUYECKUE CBOMCTBA apPEHOB:
peaKkuuy IPUCOCIUHECHUS,
OKHCJIEHHE TOMOJIOTOB OeH301a

Oco0EHHOCTH XUMHYECKUX
CBOMCTB CTUPOJIa

Pemenne pacu€tHbix 3a1a4 Ha
ONpeIeTICHUE MOJIEKYJISIPHOI
bopMyIbl OPraHUIECKOTO
BeEllleCTBa

CriocoObI mosryueHust 1
IpUMEHEHHE apCHOB

I'eneTnyeckas CBsI3b MEXKIY
pa3IMYHBIMU KJIaCCaMU
YTJIEBOAOPOIOB

Pacuétel 110 ypaBHEHUAM
XUMUYECKHUX PEaKLIUM.
Cucremarusanus 1 00001eHne
3HAHUU 110 TEME

ITpuponusrii ras. [lomyrHsle
HE(TSHbIE ra3bl

KameHHBIi yroas ¥ IpoIyKThI
ero nepepadoTKu

Hedtp u ciocoOs1 €€
nepepadoTku. [Ipumenenue
MIPOJIYKTOB TiepepaboTKu HEPTH

I'enernueckas cBs3b MCKIAY

Bbu6nuoreka [IOK
https://m.edsoo.ru/a44alaed

bu6nmoreka [IOK
https://m.edsoo.ru/a44alaed

bu6nmmoreka [IOK
https://m.edsoo.ru/d5018a54

bubnnoreka IIOK
https://m.edsoo.ru/53461a2c

bubnnoreka IIOK
https://m.edsoo.ru/6f717d09

but6mmoreka [IOK
https://m.eds00.ru/69b3398b

bu6nuoreka [IOK
https://m.edso0.ru/21f9de78



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

40

41

42

43

44

45

46

Pa3IMYHBIMU KJIacCaMu
YIJIEBOIOPOOB
l'anorenonponsBoHbIE
YIJIEBOIOPOAOB: AIEKTPOHHOE
CTPOEHHE; PEAaKLIUU 3aMEILCHUS
rajioresa

JleWicTBue miemouei Ha
raJOreHIPOU3BOIHBIC.
BsaunmoneiicTeue
JMrajJoreHajJKkaHoB ¢ MarHUEM U
LIMHKOM

Cucremaruzanusa U 00001eHne
3HaHUI MO pa3feny
"VrneBonopoast"

Konrponbnas pabora no reme
"Vranesonopoast"

IIpenenbHbIe OTHOATOMHBIE
CIIUPTHL: TOMOJIOTUUECKUH A,
oOmras popmyna, CTpoeHUE
MOJIEKYJI, U30MEpHs,
HOMEHKJIaTypa, Kiaccudukaus,
(bu3HYEeCKre CBONCTBA

XUMHYECKHE CBOMCTBA
MpeAebHBIX OJJHOATOMHBIX
CIIUPTOB

CrniocoOslI nosydeHus u
MpUMEHEHNE OTHOATOMHBIX
CIIUPTOB

bu6nmoreka [IOK
https://m.edso00.ru/82b4d759

bubmuorexa [IOK
https://m.edsoo.ru/20e89f22

bu6nuoreka [IOK
https://m.edso00.ru/95c9e298

bubmmoreka [IOK
https://m.edsoo.ru/df04c5cd

but6mmoreka [IOK
https://m.edsoo.ru/26ee34fe

but6mmoreka [IOK
https://m.eds00.ru/484100000000000



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000

47

48

49

50

51

52

53

54

55

[IpocTeie 3¢upsl: HOMEHKIATYpA
Y U30MEepHsl, 0COOEHHOCTH
(UBUYECKUX U XUMUYECKHUX
CBOMCTB

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJb U TIIMUEPHUH, UX
bu3nyeckrue 1 XUMUUYECKHE
CBOMCTBa

CriocoObI mosryueHust 1
HNPUMEHEHHE MHOTOATOMHBIX
CIIMPTOB

@DeHOo: CTPOCHHUE MOJICKYJIBI,
(uznyecKkue CBONCTRA.
Tokcu4HOCTH PeHOIa

Xumudeckue cBoicTBa (heHomna

Crioco0bI nostyueHust u
npuMeHeHue (eHosa

[TpakTuyeckas padora Ne 2.
Pemenue skcneprMeHTaIbHbBIX
3aznad4 no teme "CrnupTsl U
benonsr"

Cucremarusanus 1 00001eHne
3HAHHUHU II0 TEME

AJBJICTH]TBI M KETOHBI:
AJIEKTPOHHOE CTPOCHUE
KapOOHUJIBHOMN TPYIIIIbI;
TOMOJIOTHYECKHUE PSIBI, 00IIIast
dbopmyna, u3oMepus u

Bbu6nuoreka [IOK
https://m.edsoo.ru/c2c788b2

bu6nuoreka [JOK
https://m.edsoo.ru/ee4d84aa

bubnnoreka IIOK
https://m.edsoo.ru/d12e567d

bubmuorexa [IOK
https://m.edsoo.ru/2ce726f8

bu6nuoreka [IOK
https://m.edso0.ru/037ca5f9

bu6nuoreka [IOK
https://m.edsoo.ru/c77ddf4c

bu6mmoreka [IOK
https://m.edsoo.ru/fd0Oced09

but6mmoreka [IOK
https://m.edso00.ru/1810cb9b

but6mmoreka [IOK
https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa

56

57

58

59

60

61

62

63

HOMEHKJIaTypa

Anbaeruapl 1 KETOHBI:

¢u3nUeckre CBOMCTBA; peaKkuu

MIPUCOCTUHECHUS

PeaKI_[I/II/I OKHCJICHUSA U
Ka4C€CTBCHHBIC PCAKIIUU
AJIbACTHUA0B U KCTOHOB

Crioco0b! nostyueHust
QJIBJIETUI0B U KETOHOB

OnHOOCHOBHBIE NpEEIbHbIE
KapOOHOBBIC KUCIIOTHI,
O0COOEHHOCTH CTPOECHHMSI UX
MOJIEKYII

H3oMepus u HOMEHKIIaTypa
KapOOHOBBIX KUCIIOT, UX
¢duznueckue cBoiicTBa

XHUMHUYECKHEe CBOMCTBA
MPEAETBHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

OcoOeHHOCTH CBOUCTB
MYpPaBbUHOM KHCIIOTBHI.
MHoroo0pasue kapOOHOBBIX
KHCJIOT

Oco0OeHHOCTH CBOICTB:
HenpeaeIbHbIX U
apOMaTUYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.

bu6nmoreka [IOK
https://m.edso0.ru/c887425c

bu6nmoreka [IOK
https://m.edsoo.ru/a393baa9

bubnnoreka IIOK
https://m.edsoo.ru/520d1c51

bubnnoreka IIOK
https://m.edsoo.ru/fec0b113

bu6nuoreka [IOK
https://m.edsoo.ru/700cc87b

bu6nuoreka [IOK
https://m.edsoo.ru/40e6e0e9

bubmmoreka [IOK
https://m.edsoo.ru/bb31be71

but6mmoreka [IOK
https://m.eds00.ru/83a08773



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
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66

67

68

69

70

71

IIpencraBurenu BhICIIMX
KapOOHOBBIX KUCIIOT

[ToHsATHE O IPOU3BOAHBIX
KapOOHOBBIX KHUCIIOT

CniocoOblI noy4eHus u
MpPUMEHEHHE KapOOHOBBIX
KHUCIIOT

CrnosxHble 3(hUpbl:
TOMOJIOTHYECKHUH psifl, oO1as
dopmyia, uzoMepus u
HOMEHKJIaTypa

DuU3NYECKUE N XUMUICCKHEC
cBoMcTBa 3(HUPOB

Pemenne pacuy€THbIX 3a1a4: MO
YPaBHEHUIO XUMUYECKOU
peakuuu, Ha OnpeeseHre
MOJIEKYJISIPHOM OpMYJIBI
OpPraHMYECKOI0 BEIIECTBA
[Tpaktrueckas padota Ne 3.
Pemenne skcnepuMeHTalIbHbBIX
3anad nno teme "KapOoHOBbIE
KucaoThl. CrioxHbIe 3PUphI"

XKupsr: crpoenue, puznvecKue u
XUMHYECKHUE CBOMCTBA
(rumposnus)

OcoOeHHOCTH CBOWCTB JKUPOB,
COJIepKAINX OCTATKU
HeMpeAeIbHbIX KUPHBIX KHCIIOT.

bu6nmoreka [IOK
https://m.edso0.ru/0d162d9d

bu6nmoreka [IOK
https://m.edsoo.ru/7c065c9d

bubnnoreka IIOK
https://m.edsoo.ru/adfffe6d

bubnnoreka IIOK
https://m.edsoo.ru/ad6b94b2

bubnuoreka [IOK
https://m.edso00.ru/486671fb

bu6nuoreka [IOK
https://m.edsoo.ru/al9c5b98

bu6nuoreka [IOK
https://m.edsoo.ru/b0331922



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922

72

73

74

75

76

77

78

79

JKups! B ipupone

Mpbu1a Kak cOJIM BBICHIUX
KapOOHOBBIX KUCIIOT, HX
Morolee aevictsue. llonsatue o
CUHTETHUYECKHUX MOIOLIUX
cpeactax (CMC)
I'eneTnueckas cBs3b
YTJIEBOJOPOAOB U
KHCIIOPOJCOAEPKALINX
OpraHMYECKUX BEIIECTB
Pacuértsl 10 ypaBHEeHUAM
XUMUYECKUX peaKlui

Cucremaruzanusa U 00001IeHne
3HAHUH 110 TEME

OO61as xapakTepuCcTHKa
YTJIEBOJIOB M KJIacCU(UKAITUS
yTJIeBOJIOB (MOHO-, TU- U
MOJIMCaXapHUIbl)
Momnocaxapusl: puznuecKue
CBOMCTBA N HaX0XKJICHIE B
pupoIe

[IpuMeHeHue rioKo3sl, €€
3HAYCHUE B JKU3HEICATCIbHOCTH
opraHu3ma

Hucaxapunbl: caxaposa,
ManbTO3a U JIAKTO3a.
Haxoxnenue B npupoje u
MIPUMEHEHUE JUcCaXapuioB

bu6nmoreka [IOK
https://m.eds00.ru/3c566565

bubmuorexa [JOK
https://m.edso00.ru/56790c96

bubnnoreka IIOK
https://m.edsoo.ru/f8eaf2eb

bubmmoreka [IOK
https://m.edsoo.ru/7a9693al

bu6nuoreka [IOK
https://m.edsoo.ru/b4bdda2d

bu6nuoreka [IOK
https://m.edsoo.ru/5e61122d

but6mmoreka [IOK
https://m.edsoo.ru/eb0384e7



https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
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81

82

83

84

85

86

87

88

[Tonucaxapuasl: cTpoeHue
MaKpoMOJIeKyJ, (pU3nYecKre u
XMMHUYECKHE CBOMCTBA,
IpUMEHEHHE

[TonsTne 06 UCKYCCTBEHHBIX
BOJIOKHAX

Pemienne pacueTHBIX 33734 Ha
oTpesieNICHUE JIOJIA BBIXO/A
MPOYKTA PEAKIIUU OT
TEOPETUYECCKH BO3MOXHOTO
Cucremaruzanus U 00001eHne
3HaHWI 10 pa3ueiy

KoHTposbHas pabora 1o Teme
"Kucnopoaconepxaniue
OpraHUYecKHe coequHEeHus"
AMUHBL: K1accudukams,
CTPOCHHE MOJIEKYII, 001IIast
dbopmyna, uzomepus,
HOMEHKJIaTypa U (pU3NYECKue
CBOMCTBaA

XUMHUYECKUE CBOMCTBA
annpaTUIECKUX aMUHOB

AHUWJIVH: CTPOCHUE aHUIINHA,
OCOOECHHOCTH XMMUYECKHUX
CBOWCTB aHMJIMHA

Crioco0bI nostyueHust u

MMPUMCHCHUC aHI/I(i)aTI/I‘-IeCKI/IX
aMHWHOB

Bbu6nuoreka [IOK
https://m.edsoo.ru/72a04508

Bbu6nuoreka [IOK
https://m.eds00.ru/6216e766

bubmuorexa [JOK
https://m.edsoo.ru/7fde47ef

bubmuorexa [JOK
https://m.edsoo.ru/08d4364c

bubnnoreka IIOK
https://m.edso00.ru/42c6678e

bu6mmoreka [IOK
https://m.edsoo.ru/efa7e6ca

bu6mmoreka [IOK
https://m.edsoo.ru/1bc5cf80

bu6nuoreka [IOK
https://m.edsoo0.ru/39cd21f1

bu6nuoreka [IOK
https://m.edsoo.ru/eal38763



https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763

89
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91

92

93

94

95

96

AMMHOKHUCIIOTBI: HOMEHKJIATypa
1 u3oMepus, GU3nIecKue
cBolicTBa. OTOelbHbBIE
MIPEACTABUTENH O-aMUHOKHCIIOT

XUMHYEeCKHE CBOMCTBA
aMUHOKHCIIOT, UX
OMOJIOrMYECKOE 3HAUYEHUE
amuHokucyioT. CUHTE3 U
TUAPOIIU3 TSN THIOB

benku xkak npupoaHbIe
MOJIUMEPBI; CTPYKTYpPhI OCJIKOB

XUMHAYECKHUE CBOUCTBA OEIIKOB

A3zoTcoaepikaiue
FeTepOIII/IKJ'H/ILIeCKI/Ie
coequHeHus. HykienHoBbie
KHUCJIOTBI: COCTaB, CTPOCHHUE U
Ouonoruveckas poib

[IpakTuueckas padbora Ne 4.
Pemenne skcnepruMeHTAIBHBIX
3aJ1a4 10 TeMeE
"A3oTcoaepkaniue
OpraHUYecKue coeuHeHus"

[TpakTiueckast pabora Ne 5.
Pemenune skcriepruMeHTATBHBIX
3agad4 mo treMe "Pacrio3HaBanue
OpPTraHUYECKUX COeTUHEHUM"

KonTponbhas pabota no teme
"A30TcoaepKalme

Bbu6nuoreka [IOK
https://m.edsoo.ru/d1773e80

bu6nuoreka [IOK
https://m.edsoo.ru/77df705a

bubnnoreka IIOK
https://m.edso00.ru/429e9899

bubmuorexa [JOK
https://m.edso00.ru/6237306d

bubmmoteka [IOK
https://m.edsoo.ru/521d1431

bubmmoteka [IOK
https://m.edsoo.ru/8e3c02d1

but6mmoreka [IOK
https://m.edsoo.ru/bde3fdf6

bu6nuoreka [IOK
https://m.edsoo.ru/ce561bc7



https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7

97

98

99

100

101

102

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

OpraHuYecKHue coequHeHus"

OCHOBHBIE HOHATUI XUMHUU
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN U METOIBI UX

CHUHTC3a —II0JIMMCpHU3allUA U

[MOJINKOHIEHCALHS
IImacTtmaccel. YTuauzanus u
nepepadoTKa MIacTUKa

DacToMepbl: HaTypaJIbHbIN
CUHTETUYECKHUE KayUyKHU.
Pe3nna

BonokHa: HatypalbHBIE,
UCKYCCTBEHHBIE,

CHHTCTHYCCKHUC. HOJ'II/IMepLI

CIICIUAaJIbHOI'O HAa3HAYCHU A

[IpakTuueckas padbora Ne 6.

Pemenne skcnepruMeHTaIBHBIX
3a1a4 o teme ""Pacmo3HaBanue

IIacTMacc U BOJIOKOH"

O00011eHNEe U CUCTEMATU3 AL
W3YYCHHOTO MaTepuaia 1o TeMe

"BricOKkOMONEKYIApHBIE
coeMHeHus"

102

bu6nmoreka [IOK
https://m.edsoo.ru/7aa63ebd

bu6nmoreka [IOK
https://m.edso00.ru/82242e0f

bubmnoreka IIOK
https://m.edso0.ru/246103ec

bubnnoreka IIOK
https://m.edso00.ru/5963a601

bubmmoreka [IOK
https://m.edsoo.ru/3aebd77a

bu6mmoreka [IOK
https://m.edsoo.ru/6a22ble8



https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11

Ne
n/n

KJIACC

Tema ypoka
P Kosun4yecTBo 4acoB
KonTpoasubie IIpakTuuyeckue

Bceero
padoThI padoThI

Atom. CocTaB aTOMHBIX SJIEP.
XuMuueckui dineMenT. M30To1n!

CtpoeHue 3J1eKTPOHHBIX 000J0UeK
aTOMOB, KBaHTOBBIC YHCJIa

Krnaccudukanus XaMHIECKUX
3JIEMEHTOB (s-, p-, d-, f-a;1eMenHThI)

PacnpeﬂeneHI/Ie 9JICKTPOHOB 110
ATOMHBIM Op6I/ITaJ'I$IM

DneKTpOHHBIE KOH(UTYpaLUH
aTOMOB 2JIEMEHTOB B OCHOBHOM H
BO30Y>KIEHHOM COCTOSTHUU

DneKTpOHHBIE KOH(UTYpaIUH
HMOHOB. DJIEKTPOOTPULATEIBHOCTD

[Iepuonnueckuii 3aK0H U
[lepuonnueckas cucrema
XUMHUYECKUX d1eMeHToB /I, 1.
MeneneeBa, CBsA3b C COBPEMEHHON
TEOpHUEH CTPOECHHS aTOMOB

3aKOHOMepHOCTI/I HN3MCHCHUA

Jlara
U3ydeHust

DJIeKTPOHHbBbIE

uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [IOK
https://m.edsoo.ru/59c112ee

bubnnoreka IIOK
https://m.edsoo.ru/b4d9fffa

bubmuorexa [JOK
https://m.edso0.ru/61294af9

bu6nuoreka [IOK
https://m.edsoo.ru/f5f750fe

bu6mmoteka [IOK
https://m.edso00.ru/8149e846

bu6nuoreka [IOK
https://m.edsoo.ru/a0764b24

bu6nuoreka [IOK
https://m.eds00.ru/16957c01

bu6nuoreka [IOK


https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01

10

11

12

13

14

15

CBOMCTB XUMHUUYECKUX DIIEMEHTOB U
00pa3yeMbIX HMH ITPOCTBIX U
CJIOKHBIX BEILIECTB TI0 TPYIIIaM U
eproIam

Cucremarusanus 1 00001IeH1e
3HAHUH I10 TEME

Buner xumMuueckou CBSI3H.
Mexanu3mbl 00pa3zoBaHUs
KOBAJICHTHOM CBA3U. BopoponHas
CBsA3b. MeXMOJIEKYIISIpHBIC
B3aUMOJICUCTBUSA

BaneHTHOCTD U BaJIEHTHBIE
BO3MOKHOCTH aTOMOB. CBSI3b
AJIIEKTPOHHON CTPYKTYPBI MOJIEKYII C
WX T€OMETPUYECKUM CTPOCHHEM

[IpeacraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHUSIX: COCTaB U
HOMEHKJIaTypa

BemectBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUsI. THIbl
KPUCTAJUIMYECKUX PEUIETOK U
CBOMCTBA BEIIECTB

[lonsTHE O ITUCIIEPCHBIX CUCTEMAX.
[IpencraBneHue 0 KOJIJIOUIHBIX
pacTBOpax

HcTuHHBIE pacTBOPHI: HACHIIIICHHbBIE
Y HEHACBIIIEHHbIE, PACTBOPUMOCT.
Kpucrannoruapatsl

https://m.edsoo.ru/f8468927

bu6nuoreka [IOK
https://m.edsoo.ru/8fad2942

bubnuorexa [JOK
https://m.edsoo.ru/5a8072af

bubmuorexa [JOK
https://m.edsoo.ru/3d2ca093

bu6nuoreka [IOK
https://m.edsoo.ru/8c66b12a

bu6nuoreka [IOK
https://m.edsoo.ru/e167635b

but6mmoreka [IOK
https://m.edsoo.ru/da2c70e4

but6mmoreka [IOK
https://m.edsoo.ru/e9ccdd8d



https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
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19

20

21

22

23

CriocoObI BEIpaKEHUS
KOHIICHTPALUH PACTBOPOB

Pemenne 3ama4 ¢ MCOIb30BaHUEM
IIOHSTHH "MaccoBas H0Ig
pacTBOpPEHHOTO BellecTna',
"MoJisipHast KOHIEHTparus'"

Knaccudukanust 1 HOMEHKIIaTypa
HEOPTraHWYECKUX BEIECTB

Cucremaruzanusg U 00001IeHne
3HAHUH 110 TEME

KonTponbHnas pabora no remam
"Crpoenue atoma. [lepuoanueckuit
3akoH U [lepuonuyeckas cucrema
XUMHUYECKUX 3eMeHToB /1. 1.

MenpneneeBa", "CtpoeHue BeniecTna.

Mmuoroo6pa3ue BemecTB"

Knaccudukamnms xumuaeckux
peaKkuuii B HEOPraHUYECKOU U
OpPraHWYECKON XMMHUH. 3aKOH
COXPAHEHUs MACChl BELIECTB; 3aKOH
COXpAHEHHUs U MPEeBpaIICHUs
SHEPTHH MPU XUMUYECKUX PEAKITHIX

TennoBble 3 (HeKThl XUMUYECKHX
peakuuii. TepmoxumMudeckue
YpaBHEHHUS

Bbrancnenus mo ypaBHeHUSIM
XUMUYECKHUX PEaKIni U
TEPMOXUMHYECKUM YPaBHEHUAM

bu6nuoreka [IOK
https://m.edso00.ru/328e653a

bu6nmoreka [IOK
https://m.edsoo.ru/785e0ab4

bu6nmoreka [IOK
https://m.edsoo.ru/bf9e108d

bubnnoreka IIOK
https://m.edsoo.ru/8d2c6a3a

bubnnoreka IIOK
https://m.edsoo.ru/70a60aa4

bu6mmoreka [IOK
https://m.edsoo.ru/6335cdd2

but6mmoreka [IOK
https://m.edsoo.ru/d1db86da

but6mmoreka [IOK
https://m.edso00.ru/87b13954



https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954

24
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26

27

28

29

30

31

32

33

CKOopOoCTbh XMMHUYECKOH peaklnH, e&
3aBHCHUMOCTB OT PA3JIMYHBIX
¢axTopoB. KaTanu3s u karanu3aropsl

T'omoreunnsie n reTCPOrcHHLIC
peakiuu

[Tpaktuueckas padora Ne 1 mo Teme
"BisiHue pa3nudHbIX GaKkTopoB Ha
CKOPOCTh XUMHUYECKOM peakiuu"

OO6paTtumbie U HEOOpaTUMBIE
peakiuu. XMMUYECKOE paBHOBECHE

[IpakTrueckas padora Ne 2 o reme
"BiusiHre pa3muYHbIX (GaKTOPOB Ha
HOJIOKEHUE XUMUYECKOTO
paBHOBecuA"

DNEKTPOTUTHYECKAST TUCCOITAAITHS.
CwibHBIC U C1a0bIe DJIEKTPOIUTHL.
Crenens QUCCOIMAIIAN

Honnoe npoussenenue Boasl. Cpena
BOJHBIX PacTBOPOB. BogopoaHslii
nokazatenb (pH) pactBopa

I'mpaposnus coneit. Peakuuu,
MPOTEKAIOIIKE B PACTBOPAX
AIEKTPOIUTOB

[Tpaktuueckas padora Ne 3 o Teme
"XHUMHUECKUE PEAKIIUU B PACTBOPAX
IIEKTPOJIUTOB"

OKHCIHTENTbHO-BOCCTAHOBUTEIHHBIC
peakuuu. Baxuenime OKUCIUTENN U

bu6nmoreka [IOK
https://m.edsoo.ru/1facaldl

bubnnoreka IIOK
https://m.eds00.ru/30952f9b

bubnnoreka IIOK
https://m.edsoo.ru/3bf34el7

bubmmorexa [JOK
https://m.edsoo.ru/5f766bdf

bu6nuoreka [IOK
https://m.edso00.ru/3966ca89

bu6nuoreka [IOK
https://m.edsoo.ru/09d5a9hd

but6mmoreka [IOK
https://m.edsoo.ru/2e3daeb0

but6mmoreka [IOK
https://m.eds00.ru/56226060



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
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43

BOCCTaHOBHUTCIIA

MerTo/1 31eKTPOHHOTO (3JIEKTOHHO-
HMOHHOT0) Oananca

DIEKTPOIN3 PACTBOPOB U PACILIIABOB
BEIIECCTB

Pemrenne 3a/lav pa3JIM4YHbIX TUIIOB

Pemenue 3amau PAa3JINYHbIX TUIIOB

Cucremaruzanusa U 00001eHne
3HAHUU 110 TeMe " XHUMUUECKHE
peakuun"

KonTponbHas padora no teme
"Xumuueckue peakuu"

[TonoxeHne HEMETAIIOB B
Ilepronnueckoit cucreme
XUMHUYECKHUX 3jiemMeHToB J[. 1.
MenneneeBa 1 0COOEHHOCTH
CTpOeHHS MX aTOMOB. Du3nueckue
CBOICTBa HEMETAILIIOB

AmoTponus HeMeTauioB (Ha
npuMepe Kucjaopoaa, cepsl, pochopa
U yTIEpo/a)

Bonopon: nonyuenue, pusndeckue u
XUMHYECKHE CBOMCTBA. [ 'uapu bl
lanmorensl: HaXOXEHUE B IPUPOJIE,
CrocoObI ONMy4YeHUs!, PUINIECKUE U
XUMHUYECKHE CBONCTBA

bu6nuoreka [IOK
https://m.edsoo.ru/fb691387

bu6nuoreka [IOK
https://m.edso0.ru/93fb97d2

bu6nuoreka [IOK
https://m.edsoo.ru/5a859d16
bubnnoreka IIOK
https://m.edsoo.ru/5afa265d

bubnnoreka IIOK
https://m.edsoo.ru/c161eb85

bubnnoreka IIOK
https://m.edsoo.ru/a8a0a930

bu6nuoreka [IOK
https://m.edsoo.ru/8ca2dcad

bu6nuoreka [IOK
https://m.edsoo.ru/ef92c91c

bu6nuoreka [IOK
https://m.edso0.ru/0aa8f613

but6mmoreka [IOK
https://m.edsoo.ru/4e223795



https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
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l'anorenoBonopoasl. Baxuerimue
KHCIIOPOJICO/IEPIKALINE COSAMHEHUS
raJIoreHOB

JlaGopaTopHble U TPOMBIIIICHHBIE
CIOCOOBI MOJYYEHHUsI TaJIOTEHOB.
IIprumeHeHne rajJoreHoB U ux
COCIMHEHUN

[IpakTrueckas padora Ne 4.
Pemenue skcriepuMeHTATBHBIX 337124
o teme "I"anoreHsr"

Kucnopona: naGopatopHsie u
IPOMBIIIJICHHbIE CLIOCOOBI
NOJy4YeHUs1, PU3NIECKUE U
XUMHUYecKue cBoiicTBa. O30H.
[IprMeHeHne Kuciaopoaa v 030Ha

Oxcuibl ¥ IEPOKCU/IBI

Pemenne 3a7a4 pas3sjIM4YHbIX TUIIOB

Cepa: Hax0XJIEHHE B IPUPOJIE,
CIoCoObI OJTy4YeHUs], PU3NYECKUE U
XUMHYECKHUE CBOMCTBA

CepoBoaopon, cyab(puast

Kucnoponcoaep:xaire coeIMHEHUS
cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHCJIOTHI

[IpaxkTuueckas padora Ne 5.
Penrenune skcriepuMeHTaNBHBIX 3a/1a4

bu6nuoreka [IOK
https://m.edsoo.ru/6b3255e6

bu6nuoreka [IOK
https://m.edsoo.ru/6971aca4

bubnuorexa [JOK
https://m.edsoo.ru/8b26fecd

bubmuorexa [JOK
https://m.edsoo.ru/c8abc36a

bu6nuoreka [IOK
https://m.edsoo.ru/5c8816a0

bubmmoreka [IOK
https://m.edsoo.ru/2b6d8b4b

bubmmorexa [JOK
https://m.edsoo.ru/46afael6

bu6nuoreka [IOK
https://m.edso0.ru/7c875999

bubmmorexa [JOK
https://m.edsoo.ru/8cfa2548

bu6nuoreka [IOK
https://m.edsoo.ru/0afb05e4



https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
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61

no teme "Cepa u e€ coenuHeHus"

A30T: HaX0XJACHUE B IPUPOJIC,
CHocoObI OMy4YeHUs, PUIUIECKUE U
XMMHYECKHE CBOMCTBA. AMMHUAK,
HUTPUIBI

Kucnopoacoaeprxaniue CoeTMHEHHS
azoTta. OCOOEHHOCTH CBOMCTB
a30THOM KHCJIOTEI

[TpumeneHue a3oTa u ero
coeMHEeHUI. A30THBIE yA00peHus
docdop: HAXOKACHUE B IPUPO/IE,
CHOCOObI OJTyYeHUs!, PUINYECKUE U
XuMH4eckue cBoiictBa. Docuabl u
dbochun

Oxkcuabl hocdopa,
dbochopcoaepxkaime KucaoTel. Conu
(bochopHON KUCIIOTHI

[Tpumenenue docdopa u ero
coenuHeHuil. @ochopHbie
yao0peHust

[TpakTuyeckas padora Ne 6.
Pemienune sxcriepMMeHTaNBHBIX 3a/1a4
no Teme "A30T u ocdop u ux
coenuuenus"

VYraepon: HaX0X/JIeHHE B IPUPO/IE,
QIOTPONHBIE MOAU(UKALINY;
¢du3nueckrue 1 XUMHUYECKHE
CBOWCTBA, IPUMEHEHHE

bu6nmoreka [IOK
https://m.edsoo.ru/badd2255

bu6nmoreka [IOK
https://m.edsoo.ru/e2965afe

bubnnoreka IIOK
https://m.edsoo.ru/129f5059

bubnnoreka IIOK
https://m.edsoo.ru/9a6b43ec

bu6nuoreka [IOK
https://m.edsoo.ru/c7a2d429

bu6nuoreka [IOK
https://m.edsoo.ru/a218070a

bu6nuoreka [IOK
https://m.edsoo0.ru/8175ac3f

but6mmoreka [IOK
https://m.edsoo.ru/1eb19f9e



https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
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71

72

Oxkcup yrinepona(Il), oxcun
yraepona(IV), yronpHas kucinora u
eé conu

Pemenne 3ala4 pa3IM4YHbIX THUIIOB

Kpemunii: HaxoKaeHue B IPUPOJE,
CHoCcOOBI MONMyYeHUs, PUIUIECKUE U
XUMHUYECKHE CBONCTBA

Oxkcua kpemuusi(IV), kpemauenas
KHCJIOTA, CHJIMKATHI

[IpumeHeHrne KpeMHHS U €T0
coeauHenuii. CTEKII0, ero
MOJIy4eHHE, BUbI CTEKIIA

Pemenune 3amau Pa3JINYHbIX TUIIOB

Cucremarusanus U 00001eHne
3gaHui o reMe "Hemeraipr"

KonTposnbHas pabora no teme
"HemeTtanst"

AHanu3 pe3ynbTaToB KOHTPOJIBHOMN
paboThl, KOPPEKITUs OMUOOK

[TonoxxeHne MeTaIIOB B
Ilepuonnueckont cucreme
XUMHUYECKHUX DJIEMEHTOB.
OcobeHHOCTH CTPOCHUS
JJIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB

OO6mue ¢puznueckue CBOCTBa

bu6nuoreka [IOK
https://m.edsoo.ru/dbas8adf

bu6nuoreka [IOK
https://m.edso00.ru/6029b609

bu6nuoreka [IOK
https://m.edsoo.ru/143558ab

bubmuorexa [JOK
https://m.edso0.ru/3170e7bl

bubnnoreka IIOK
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb

bubnuorexa [JOK
https://m.edsoo.ru/b624f801

bu6mmoteka [IOK
https://m.edsoo.ru/6e864db5

bu6mmoteka [IOK
https://m.edsoo.ru/d0484c76

bu6nuoreka [IOK
https://m.edsoo.ru/2b7e9510

bu6nuoreka [IOK
https://m.eds00.ru/9839c16¢

bu6nuoreka [IOK


https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c

73

74

75

76

77

78

79

80

MeTaiioB. [IpuMeHeHre MeTalIoB B
OBITY ¥ TEXHHKE

CnnaBel MetaioB. Kopposus
METaJIIIOB

Pemenne 3ala4 Pa3JIMYHbIX TUIIOB

DIIEKTPOXUMHUYECKUH P
HanpspKeHUH MetauioB. O0mme
CIOCOOBI MOJTYUYECHUS] METAJIJIOB

OO61mas xapakTepuCcTHKa METaJJIOB
|A-rpynnet [lepuoaudeckoii
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.
Harpuii n xanuii: nony4eHue,
bu3nUecKue 1 XUMHIECKIE
CBOMCTBA, MPUMEHEHNE MTPOCTHIX
BEILIECTB U UX COCAUHECHHI

OO11ast XapakTepUCTHKA METAJIIOB
IHA-rpynns [lepuoanueckoit
CUCTEMbI XUMHUYECKUX JIEMEHTOB.
Maruauii ¥ KaJIbLIUi: MOJy4YEHHE,
buznyecKkue 1 XuMUYECKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX
BELIECTB U UX COEANHEHUN

JKécTkocTh BOABI M CIOCOOEI €€
yCTpaHCHHUS

ATIOMUHUH: IOTyYeHHE,
busznyecKue 1 XUMUYECKHE

CBOMCTBA, TPUMEHEHHE

AmdoTepHble CBOICTBA OKCHIA U

https://m.edsoo.ru/51dac9d3

bu6nmoreka [IOK
https://m.edsoo.ru/42b872e3

bu6nuoreka [IOK
https://m.edsoo.ru/e3de37b6

bubmuorexa [JOK
https://m.edsoo.ru/94eb377a

bubmuorexa [JOK
https://m.edsoo.ru/e12c26b3

bu6nuoreka [IOK
https://m.edsoo.ru/7c3e49c0

bu6nuorexa [IOK
https://m.edsoo.ru/c74bfae9

bu6nuoreka [IOK
https://m.eds00.ru/0e79b266

bu6nuoreka [IOK


https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266

81

82

83

84

85

86

87

88

TUJPOKCHU/IA ATTFOMUHHS,
TAIPOKCOKOMILIEKCHI AITFOMUHUS, UX
MIPUMEHEHNE

Pemenne 3ala4 Pa3IM4YHbIX TUIIOB

[TpakTrueckas padota Ne 7.
Pemenuie skcriepuMeHTaIbHBIX 3a71a4
1o Teme "MeTasuibl IJIaBHBIX
noarpynn"

OO01mas xapakTepuCcTHKa METaJJIOB
no6ounbIxX oarpynn (b-rpymm)
[Tepuoanueckoit cucTeMbl
XUMHUYECKHX 3JIEMEHTOB

Ddusnyeckre 1 XUMHUYECKHAE
CBOICTBA XpoMa M €ro COeIMHCHUMH,
UX IPUMEHEHUE

Baxwuelimme coeMHEHNs] MapraHia.
IIepmaHranar xanus, ero
OKHCIIUTEIbHBIE CBOUCTBA

®dusnyeckne 1 XUMHUYECKUE
CBOMCTBA JKeJe3a U €ro COCINHEHUHN.
[TonyueHnne u npuMEHEHUE CIIaBOB
Kenesa

duznyecKue 1 XUMHUYECKUe
CBOMCTBA MeJH 1 €€ COCAUHEHUM, NX
NIpUMEHEHNE

duznyecKue 1 XUuMUUECKHE

CBOMCTBA IIMHKA U €r0 COSIMHEHHUH,
UX IPUMEHEHUE.

https://m.edsoo.ru/5d12d318

bu6nuoreka [IOK
https://m.edsoo.ru/27a4af43

bubnnoreka IIOK
https://m.edso00.ru/610d7431

bubnnoreka IIOK
https://m.edsoo0.ru/9911bef3

bu6mmoteka [IOK
https://m.eds00.ru/039d69c8

bu6nuoreka [IOK
https://m.edsoo.ru/1b7f8741

bu6nuoreka [IOK
https://m.edsoo.ru/2bc0f954

bu6nuoreka [IOK
https://m.edsoo.ru/b1f2beal



https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1

89

90

91

92

93

94

95

96

97

98

I'mapOKCOKOMILIEKCHI IMHKA

[TpakTuueckas padota Ne 8.
Pemienne skcniepuMeHTAIbHBIX 337124
o TeMe "MeTaiel TOOOYHBIX

noarpynn"
Pemenue 3a1ay pa3nuyHbIX TUIIOB

O00011IeHNE U CUCTEMATH3AIUS
W3YYCHHOTO MaTepuaia 1o TeMe
"Merauist"

KoHTpoinbHas pabota 1o Teme
"Mertaier"

AHanm3 pe3ynbTaToB KOHTPOJIBHON
paboThI, KOPPEKIIHS OMHUOOK

Ponb xumun B obecieueHuun
YCTOMYHBOTO Pa3BUTHUSA
yenosedecTBa. [IoHATHE 0 HAYYHBIX
METOJIaX UCCIIEI0BaHMs BEILECTB

Hay4nble mpUHLIMIIBI OpraHU3aH
XUMHYECKOTO TIPOU3BO/ICTBA.
[IpombIneHHbIE CLIOCOOBI
TIOJTyYCHUST BOKHEHIIINX BEIIECTB

XUMHYECKOE 3arps3HEHNE
OKPY’KaIoIlle Cpeiibl U €ro
MTOCJICICTBHS

XuMHS ¥ 30pOBbE YEITOBEKA.
JlexapcTBeHHBIE CpeICTBA

Xnmug immy. Poabs XMy B

bu6nmoreka [IOK
https://m.edsoo.ru/a6e352ea

bu6nmoreka [IOK
https://m.edsoo.ru/a8b83d83

bubmuorexa [JOK
https://m.edsoo.ru/e91fe975

bubnuorexa [JOK
https://m.edsoo.ru/83f63ea3

bubnnoreka IIOK
https://m.edsoo.ru/9ebff2fd

bu6nuoreka [IOK
https://m.edso00.ru/080fe1f0

bu6nuoreka [IOK
https://m.edsoo.ru/2e45a44f

bu6nuoreka [IOK
https://m.edsoo.ru/9f11bf51

but6mmoreka [IOK
https://m.edsoo.ru/a6552721

but6mmoreka [IOK



https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721

o0ecIieueHnH MUIIEBO
0€30I1aCHOCTH

99 KocMmernueckue u napdromepHbie

cpeactsa. beiToBas xumus

XUMUS B CTPOUTEIIHCTBE.

100 Baxwueime CTpOUTEIbHBIC U 1
KOHCTPYKIIMOHHBIC MaTePHAaJIbI
XUMUS B CEIBCKOM XO3SHCTBE.

101  Opranuyeckue U MUHEpaJIbHBIC 1
ynobpeHus

102 CucremaTtu3zanus u 0000IIeHHIE 1

3HAHUH 110 TEME

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

https://m.edsoo.ru/1f7b5bd2

bu6nmoreka [IOK
https://m.edsoo.ru/da42d5a9

bu6nmoreka [IOK
https://m.edso00.ru/61e69003

bubnnoreka IIOK
https://m.edsoo.ru/fd39587d

bubnnoreka IIOK
https://m.edsoo.ru/db979c70



https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70




IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NpoBepsieMoro

TpedoBaHus
1

11

1.2

1.3

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM Pe3yJbTaTaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3zoBaHus

BJ'Ia,ZleHI/IC CHCTEMOM XMMHYCCKUX 3HaHI/II>'I, KOTOpas BKIIKOYACT:

OCHOBOIIOJIATAIONIMEe TMOHATHUS (XMMHUYECKUHA SJIEMEHT, aTOM, H30TOIIbI,
9JIEKTPOHHAS 000JI0YKa atoma, S-, p-, O-3JIeKTpOHHBIE OpOWTAIH aTOMOB,
OCHOBHOE U BO30YXXIEHHOE COCTOSIHUE aTOMa, UOH, MOJIEKYJa, BaJICHTHOCTb,
AJIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHCIIEHUS, XUMUYECKasi CBA3b (G- U T-
CBs3b,  KpaTHBbIE  CBsi3W), TuOpuaM3alusi  aTOMHBIX  opOwuTanei,
KpUCTAJIIMYECKass pemérka, MOJb, MOJISIpHAs Macca, MOJISIPHBIM O00BEM,
MoOJIIpHasi KOHLEHTpalusi, pacTBOPbl (MCTUHHBIE, TUCIEPCHBIE CUCTEMBI),
KPUCTAIJIOTUAPATHI, YTIEPOIHbIN cKeneT, GyHKIIMOHAIbHAs TPYIIa, paguKal,
U30MEPBI, CTPYKTYpHas ¢opMyla, uzomepus (CTpYKTypHas, reoOMeTpruecKast
(uMc-, TpaHCH30MEpHsi), TOMOJIOTUYECKUN psAl, TOMOJIOTH, YTIJIEBOJOPOJIbI,
KHUCIIOPOJI- M a30TCOoAEpXkalllue COEIUHEHUs, OWOJIOTMYECKH aKTHBHBIE
BemecTBa (YrJIeBOJbl, JKUPHI, OEIKH), MOHOMEp, MOJHUMEpP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS, KPEKUHT, PU(OPMUHT, THIIBI
XUMHYECKMX  peakuud  (OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE, JK30- U
OHIOTEPMUYECKUE, PEaKIUd HOHHOrO OOMEHa, IOMO- U TETEpPOreHHBIE,
oOpatumble U HeOOpaTHMBbIE), pPacTBOpP, 3JEKTPOJIUTHI, HEIIEKTPOIUTHI,
AIIEKTPOJINTUYECKAsT UCCOLMALUSA, CTENEHb AMCCOLUAIMM, OKHUCIIHUTENb,
BOCCTAHOBUTEIb, 3JIEKTPOJIU3, CKOPOCTh XUMHUUYECKON peakuu, XUMHUECKOe

paBHOBECHE)

TEOPHH W 3aKOHBI (TEOPHs] XUMHUYECKOTO CTPOCHHUS OPTraHWYECKUX BEIIECTB
AM. bytneposa, Teopust AIEKTPOIUTUYECKOMN JIMCCOLIMAIINH,
[lepuonnueckuit 3akon J[.M. MenzaeneeBa, 3aKOH COXpaHEHHUS MAaccChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH A3BIK XUMUU, MUPOBO33PEHUECKHE 3HAHUS,
JIe)Kalye B OCHOBE NMOHMMAaHUSI MPUYUHHOCTH M CHCTEMHOCTH XUMHYECKUX
SIBJIEHU, COBPEMEHHBIEC MPEICTABICHUSI O CTPOCHUHU BEIIECTBA HA aTOMHOM,
MOJIEKYJIIPHOM U HAJIMOJIEKYJISIPHOM YPOBHSX

MPEJCTABICHUS O MEXaHU3MaX XUMUYECKUX PEAKLIHUM, TEPMOIUHAMUYECKUX U

KHHCTHYCCKHNX 3aKOHOMCPHOCTSX ux MMPOTCKAHUA, 0 XHUMHUYCCKOM

PaBHOBECHUHU, TUCIICPCHBIX CUCTEMAX
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1.5

2.1

2.2

3.1

3.2

4.1

4.2

4.3

(akToNOrMUecKue CBEIEHUS O CBOHCTBaX, COCTaBe, TOJIYyYECHUH U
0€30MMacHOM HUCIOJB30BAaHUU BAXKHEHIINX HEOPTAHUYECKUX M OPTaHHUECKUX

BCIIICCTB B 6BITy nu HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBCKaA

o0uie Hay4yHble NPUHLMIBI XMMHUYECKOTO IPOM3BOJCTBA (HAa IpUMEpE

MIPOM3BOJICTBA CEPHOM KHCIOTHI, aMMHaKa, METaHOJIa, IepepabOTKU HEPTH)
CdopMupoBaHHOCTb YMEHUI BHISBIISTD:

XapaKTEPHBIC IIPU3HAKKW M B3aMMOCBA3b H3YYCHHBIX HOHHTHﬁ, IIPUMCHATH
COOTBETCTBYHOIIME IIOHATHA IIPpU  OIMMCAHUM  CTPOCHHUA H CBOICTB

HCOPTaHUYCCKUX U OPraHNYCCKUX BCIICCTB U UX HpeBpameHHﬁ

B3aHMOCBS3b XUMHYCSCKUX 3HAHWM C MOHATHIMH U NpeaACTaBJICHHUAMUA OAPYI'UX
npeaMEeToB JIA 0oJiee OCO3HAHHOTO MOHHUMAHHMS M OOBSICHEHHS CYITHOCTHU

MAaTEPHATBLHOTO €IMHCTBA MUPA
CdopMUpOBaHHOCTH YMEHHSI HCITOJIB30BATh:

HanMCHOBAaHUA XHMHUYCCKUX COCIUHCHHI MCKAYHApPOAHOI'O COro3a
TeOpeTquCKOﬁ u HpHKHaﬂHOﬁ XUMHU WU TPHUBHUAJIIBHLBIC HA3BaHHA BCHICCTB,
OTHOCAIIHUXCA K H3YUYCHHBIM KJIACCaM OpPraHUYCCKUX W HCEOPTaHHYCCKUX

COEIUHEHUN

XUMHAYECKYI0 CHUMBOJIMKY JUIS COCTaBJIeHHS (OpMysT HEOpPraHHYECKUX
BEIIECTB, MOJIEKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTHIX, COKpPALIEHHBIX U

CKeJIETHBIX ) ()OPMYJT OPraHUYECKHUX BEILECTB
ChopMupoBaHHOCTh YMEHHUS KIacCU(UIIMPOBATS:

HCOPTaHNYCCKUEC BCIICCTBA, CAMOCTOATCILHO BI)I6I/IpaTI> OCHOBAHHS U KpUTCPUU

JJIA I(J'IaCCI/I(I)I/IKaI_II/II/I HU3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

OpraHnvdCeCKuC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAHUSI U KPpUTCPUU

JJIA I(J'IaCCI/I(I)I/IKaI_II/II/I HU3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

[0 Pa3JIMYHBIM IPU3HAKAM (LII/ICJ'Iy U COCTaBy peCarupyrommx BCIICCTB,
TCIIJIOBOMY 3(1)(1)eKTy pCaknun, N3MCHCHUIO CTETICHEH OKHCIICHUS OJICMCHTOB,

00paTHUMOCTH PEAKIINH, YYaCTHIO KaTaln3aTopa)

CdopMUpOBaHHOCTh YMEHHUSI XapaKTepU30BaTh d3JEKTPOHHOE CTPOECHHE
aTOMOB (B OCHOBHOM M BO30YXIEHHOM COCTOSSHUM) U HOHOB XUMHYECKHX
sanemeHToB 1 — 4 nepuonoB [lepuoanueckoit cuctemsl .M. MenaeneeBa u ux
BAJICHTHBIC BO3MOYXHOCTH, WCIIOJIB3Ysl TIOHATHS S-, p-, O-3JIeKTpOHHBIC
opOuTaNu, S3HEPreTUYeCKre YpOBHU

ChopMUpOBaHHOCTh yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XUMHYECKHX DJJIEMEHTOB U OOpa3yeMbIX HMH COEAMHEHHUU IO

IIeproJIaM U rpynmnam



7.1

7.2

7.3

8.1

8.2

10

10.1

10.2
10.3
10.4
10.5

11

ChopMupoBaHHOCTh YMEHHUS COCTABJIATH YPABHEHUS XUMHUUECKUX PEAKIMNA U

pPacKpbIBaTh UX CYIIHOCTb:

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKI_[I/Iﬁ MMOoCpCACTBOM COCTABJICHUSA

AIIEKTPOHHOTO OanaHca 3TUX PeaKkIuit

YpaBHEHUS PEAKIUN pa3IMYHBIX TUIIOB; IMOJHBIE U COKPAIIEHHBIC YPaBHEHUS
peaxkiuii HOHHOTr0 OOMEHa, YYWTHIBAasl YCIIOBUS, NMPU KOTOPHIX ITH PEaKIUU
UIYyT 10 KOHIA

peakuui TUApoNM3a, Ppeakluil KOMIUIeKCooOpa3zoBaHUs (Ha MpuMepe

TUIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)
CdopMupoBaHHOCTH YMEHHUS MMOATBEPHKIATH:

Ha KOHKDETHBIX IIpUMEpax XapakTep 3aBUCUMOCTH  pPEaKLIMOHHOMU
CIOCOOHOCTH OPraHMYECKUX COCTUHEHUN OT KPATHOCTH U THITa KOBAJIEHTHON
CBA3M (G- M T-CBSI3U), B3aUMHOIO BJIMSHHSA aTOMOB U TpYIIl aTOMOB B
MOJIEKYJIaX, a TAK)Ke OT OCOOCHHOCTEH peann3aliy pa3IndyHbIX MEXaHU3MOB

MPOTEKAHUS PEaKIUuit

XapaKTCPHLBIC XUMHNYCCKHEC CBOMCTBa BCIICCTB COOTBCTCTBYHOIIITUMU

OKCIICPUMCHTAMM U 3alINCAMU ypaBHeHI/Iﬁ XUMHUYCCKHUX peaKHI/Iﬁ

CdopMUpOBaHHOCTL YMEHHUS XapaKTepU30BaTh COCTaB M  BaKHEHIIne
CBOICTBa BEIECTB, NMPUHAMJIEKAIIUX K ONpenelIEHHbIM KilaccaM U TpyInaM
COeIUHEHUN  (MpOCThle  BELIECTBA,  OKCHUJbI, THAPOKCUABI,  COJIH;
YIJI€BOAOPOABI, NMPOCThIE A(PUPHL, CHUPTHI, (EHONbI, aJTbAETH]Ibl, KETOHBI,
KapOOHOBBIE KHUCIIOTBI, CIOXHBIE 3(QUPBI, JKUPBI, YIJIEBOAbI, AMUHBI,

AMUHOKUCIIOTBI, OETIKN)

ChopMupoBaHHOCTb YMEHHUS IPOBOJUTH PACUETHI 10 XUMHUYECKUM (popMyam
U YpaBHEHUSM XUMHUYECKMX pEaKIUil C HCIOIb30BaHUEM (PUINYECKUX

BCJINYHNH:

Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIU OJIHO W3
MCXOJHBIX BEIIECTB JaHO B BHUJIE PACTBOPA C OMPEIEIEHHON MacCcOBOM JToei

pPacTBOPEHHOTO BEUIECTBA UITU 1aHO B U30BITKE (MIMEET MIPUMECH)
MaccOBOMU WM 0OBbEMHOM ONTH, BBIX0/1a IPOAYKTA PEAKIIUU
TETIOBOTO 3P dexTa peakuuit

00BEMHBIX OTHOILICHH T'a30B

M0 HAaXOXKICHUIO XUMUYECKOM (POpMyITBI BeliecTBa

Bnanenue cucremol 3HaHMKW O METOJAAX HAYYHOrO I[I03HAHUS SIBJICHUU
MPUPOBI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHHE MPUMEHATH 3TH

SHaHUA ITPU SKCIICPUMCHTAIbHOM HUCCIICAOBAaHUHN BECILICCTB U JJIA 00BACHEHUS
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13

14

15

XAMHWYECKUX SBJICHHM, HWMEIOIIUX MECTO B IPUPOJAE, NPAKTHUYECKOU

JACATCIIBHOCTH 4YCJIOBCKA U B HOBCCIIHCBHOP'I KHU3HU

CdhopMupoBaHHOCTH YMEHUSI IPUMEHSTH (MCIOJIH30BATh) 3HAHKS O COCTaBE U
CBOMCTBAX  BEWIECTB  JUIA  OJKCIICPUMEHTAJIBHOM  IIPOBEPKU  THUIIOTE3
OTHOCUTEJIbHO 3aKOHOMEPHOCTEH NPOTEKaHUs XUMHYECKHX PEAKIUN U
MIPOTHO3UPOBAHUS ~ BO3MOXHOCTEH  HMX  OCYUIECTBIIEHUS;  CHUCTEMHBIE
XMMHUYECKUE 3HAHUS JIs1 OOBSCHEHUS M ITPOTHO3UPOBAHMUS SIBICHHUM, MMEIOIIINX
€CTECTBEHHOHAYUHYIO MTPUPOAY; AJISl IPUHSITHS TPAMOTHBIX PELICHUH mpobieM

B CUTyallHAX, CBA3AHHLIX C XHMUEH

ChopMupoBaHHOCTH YMEHHS IUIAHHPOBATH W TPOBOJUTH XUMHUYCCKHM
IKCIEPUMEHT (MOJy4eHHE M HM3YYCHHE CBOWCTB HEOPraHUYECKHX U
OpTraHN4Y€CKUX BCUICCTB, KAYCCTBCHHBIC PCAKIIMU YTJICBOJOPOAO0B pPa3IMYHBIX
KJIAaCCOB M  KHCJIOPOACOJIEPKAIIMX OPTraHWYECKUX BEIIECTB, pEIICHHE
OKCIEPUMEHTAJBHBIX 3374 [0 PACIO3HABAHHID HEOPTaHUYECKUX U
OpPraHUYeCKUX BEIIECTB) C COOJIIOJICHUEM MpaBMII 0€30MIaCHOT0 00paIeHHs C
BEIeCTBAMH M J1aOOpaTOpHBEIM 000pymOBaHHEM; (OPMYIUPOBATH IIETU
WCCIICIOBAHMS;  TPEJICTaBIsATh B pasnuyHod  (opme  pe3yibTaThl

OKCIICPUMCHTA, AHAJIU3UPOBATH U OLICHUBATH UX JOCTOBCPHOCTD

ChopMUpPOBaHHOCTP YMEHHUSI OCYIIECTBIISATH II€JICHANPABICHHBIA I[OMCK
XMUMUYECKOW MH(POpPMAIMM B PA3IUUYHBIX HUCTOYHUKAX (Hay4yHas U y4eOHO-
Hay4dHas JIUTeparypa, CpeicTBa MaccoBOM HH(popmaiuu, cetb VHTepHET u
JIpyrue),  KPUTHYECKH  aHAJM3UpOBaThb  XUMHUECKYI0  HH(OpMALHIO,
nepepabarbIBaTh €€ U UCIO0JIb30BATh B COOTBETCTBUU C MOCTABJIEHHON yueOHOM

3as1auei

ChopMHpPOBaHHOCTh YMEHHUsSI MPOTHO3MPOBATh, AHAIU3UPOBATH U OIIEHUBAThb
UHPOpPMAIMIO C TO3UIMH  HKOJIOTMYECKOM Oe30MacHOCTH  MOCIEeICTBHMA
OBITOBOM M TPOW3BOACTBEHHOW JESTENbHOCTH YEJIOBEKAa, CBS3aHHOM C
nepepaboTKOil BelecTB; c(hOPMUPOBAHHOCTb YMEHHMH OCO3HABaTh ONACHOCTb
BO3/CHCTBHS Ha KUBBIE OPraHU3Mbl ONPEACIEHHBIX BEIIECTB, IOHUMAsI CMBICIT
nokaszareisl NpPEeAeNbHOW JIOMYCTUMOM KOHILIEHTpalUW, M TOSACHATh Ha
mpuMepax CIIOCOOBI YMCHBIICHUA W TOPCAOTBpalICHHUA WX BPEAHOTO

BOS}I@ﬁCTBHS[ Ha OpraHu3M 4YCJIOBCKa



INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IO XUMHUHN
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HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHH

Crpoenue BemectBa. CoBpeMeHHas MOJENb CTpPOCHHUs aroma. Pacmpenenenue
ANIEKTPOHOB TI0 DHEPreTUYECKHMM ypoBHAM. Kitaccudukamus XUMHYECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHUS SHEPIeTUYCCKUX YPOBHEH aToMoOB (S-, p-, d-
371eMeHTOB). OCHOBHOE U BO30YXAEHHOE COCTOSIHMSI aTOMOB. OJEKTPOHHAas

KoH(uUrypaius aroma. BarieHTHbIE 2JIEKTPOHBI

Ilepnonnueckas cucremMa XuMHYeckux dieMeHTtoB M.  MeHnneneesa.
O®usnyeckuit cmpicn [lepuoanueckoro 3akona JI.M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTU M3MEHEHUSI CBOMCTB 3JIEMEHTOB U UX COCAMHEHUI 1O Mepuoaam
U TpynnamM. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB TMPOCTBHIX BEIIECTB,
BOJIOPOJIHBIX COEIMHEHUH, BBICHIUX OKCHJIOB M THJIPOKCUIOB

BanentHocTb. DnekTpooTpunateabHOCTh. CTEreHb OKUCICHUS

Buapl xumudeckoit cBs3M (KOBaJICHTHAs, HOHHAsI, METaJUTMYECKasi, BOJOPO/IHAS) U
MeXxaHu3Mbl €€ 00pa3oBaHMs. MeXMOEKyIsIpHble B3auMojelcTBUA. BemecTBa
MOJIEKYJIIPHOIO M HEMOJIEKYJSIPHOIO CTPOE€HUA. THIBI KPUCTAUIMYECKHUX
pemérok. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON PEIIETKN

Xumnueckas peakius. Knaccudukanus XuMHYeCKUX peakivii B HEOpraHMUEeCKon

1 OpraHMYEeCcKON XUMUU. 3aKOH COXPaHEHUSI MacChl BEIIECTB
CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB
TennoBsie a3 dekThl XUMUYeCKUX peakiuii. TepMoXuMuiecKre ypaBHEHUS

OOpatumble peakuuu. XHUMHUYECKOe paBHOBecue. DakTOpbl, BIMSIIONIME Ha

COCTOSIHHE XUMHUYECKOro paBHoBecHs. [Ipunuun Jle [larense

DnekTponuTHdeckas nuccormaiusa. CuiapHble W ciabble snekTposmthl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KHCHas, HEWTpaibHas, IienodHas. CreneHb
JUCccoLMaliu. Peakimm HoHHOTO 0OMeHa

I'maponus coneit. Monnoe npoussenenue Boabl. Bogopoansiii nokasarens (pH)
pacTBopa

CriocoObI BeIpaskeHUsI KOHIIEHTPALIMK PACTBOPOB: MAacCOBAast 0l pACTBOPEHHOTO
BEIIIECTBA, MOJISIpHAsE KOHIEHTpamus. HacelllieHHble ©W  HEHACHIIEHHBIE
PacTBOPHI, paCTBOPUMOCTh. Kpucramioruaparst
OKHUCIATENTbHO-BOCCTAHOBUTENbHBIC peakiuu. [loBeseHne BEmecTB B Cpenax

pa3HbIM 3HaueHreM pH. MeTobl 25IeKTpOHHOTO Oalanca
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DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHUYECKON XUMUU

Knaccudukanus Heopranuueckux coeauHenuii. HomeHkmaTypa HeopraHM4ecKux
BEILIECTB

XUMHYECKHE CBOMCTBA BAXKHEMIIMX METAIOB (HATpUM, KaJluid, KaJdblUH,
MarHui, ajJrOMUHHUHA, [IMHK, XpOM, JKeJIe30, MeIb) W UX coenuHeHuid. OOmue
CHOCOOBI TOJTyYEHUSI METAJIOB

XUMUYECKHE CBOICTBAa Ba)KHEHIIMX HEMETa/UIOB (TajlOT€HOB, CEpbl, a30Ta,
dbochopa, yraepoga MU KpEeMHHS) M UX  COeAUMHEHUH  (OKCHIIOB,
KHUCJIOPOJICOACPKAIIUX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckas CBSI3b HEOPraHUYECKHUX BEIIECTB, MPUHAICKAITUX K Pa3TUIHBIM

KJj1accaM

WnenTudukaiys HeOpraHu4ecKux coequHeHnii. KauecTBeHHbIe peakiuu Ha

HCOPraHNYCCKUC BCIICCTBA U NOHBI

OCHOBBI OPTraHNUYECKON XUMUU

OCHOBHEBIE IIOJIOKCHU A TCOpHUU XUMHUYCCKOI'O CTPOCHUA OpTraHU4YCCKUX
coequHeHnii A.M. BytnepoBa. YriaepoaHblii CKeNleT OpraHMYecKOil MOJIEKYIIbI.
KpaTHOCTh XMMHYECKOW CBSI3U. S- M p-CBsI3U. SP3-, SP2-, SP-THOpUAM3ALUU
opOuTasneil aToMOB yriaepoja. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOTO

ctpoeHus Mosekyi. ['omonoru. I'omonornuecknii psaa. Mzomepus u uzoMepsl
[Tonstre o pyHkuroHaNbHOM Tpymie. OpueHTaoHHbIe 3D (PEKTh 3aMecTUuTeNen

[IpencraBnenne o kinaccupuKalMl OpraHuueckux BemiecTB. HomeHkmnatypa
OpPraHMYECKUX COEAMHEHMN (CHUCTeMaThyeckas) W TpUBUAIbHBIE Ha3BaHUs

BaYKHEHUIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

CBO6OHHOpaHHKaHBHBIﬁ M HOHHBIM MEXaHU3MBI pCaknuu. Ilonsatue o

Hykieoduie u snexrpoduiie. [Ipasuno MapkoBuukoBa. [IpaBuio 3aiinena

Ankanpl. XUMHYECKHE CBOMCTBA aJIKaHOB: T'aJIOTEHUPOBAHUE, NETUIPUPOBAHUE,
TEPMUYECKOE pa3JIOKEHUE, KPEKHWHI, H3omepusanus, ropeHue. [lomyuenune
ankaHoB. [{uknoankansl. Crienuduka CBOMCTB IUKIIOATIKAHOB C MAJIBIM pa3MepoOM

nukia. Peakmuu NpUCOCAUHCHUA U paIUKAJIbHOT'O 3aMCIICHUA

AnkeHpl. XMMHYECKHE CBOWCTBA: PEAKIIUU TPUCOSAMHEHUsS (TaJOreHUPOBAHME,
TUAPUPOBAHUE, TUJPOTATOTEHUPOBAHUE, TUApATALNS), TOPEHUsS, OKHUCICHUS U
nonuMepu3anuu. [IpoMbIlIUIEHHBIE ¥ J1a0OpaTOPHBIE CIOCOOBI  MOTYYCHHUS

AJIKCHOB

AJ'IKaI[I/IeHBI. XHUMHUYECKHE CBOMCTBA alKaJUEHOB: pCakuuu MPUCOCANHCHUA

(rugpupoBaHMe, TaJIOTEHUPOBAHME), TOpPEHHUS M moiauMmepusauuu. [lomyuenue
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3.9
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3.12
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aJIKaAUCHOB

AnkuHbl. XMMHUYECKUE CBOMCTBA: PEAKLMU HPUCOETUHEHUs (TaJlor€éHUpPOBAHUE,
THJIPUPOBAHUE, TUApATALUs, THIPOraJOreHUPOBAHUE) KaK CIOCOO MOIydeHUs
IIOJIMMEPOB M JAPYTHX IIOJIE3HBIX NPOAYKTOB. Peakumm 3amemienus. ['openue
alleTWJIEHA KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHM Ul CBAPKU U PE3KU

MCETAaJlJIOB. HpI/IMCHCHI/Ie allCTHJICHA

ApeHbl. XWUMHYECKHE CBOMCTBa OCH30Ja: peakiuH  ANIEKTPOOHUIHLHOTO
3aMEIIeHMs, TPUCOCAUHEHUsI (TUIPUPOBAHME, TalloreHUpoBaHue). Peakius
ropeaus. OCOOEHHOCTH XUMHUYECKHX CBOWCTB Toiyona. [lomyduenue OeH3omna.
OCOOCHHOCTH XMMHYECKHX CBOHCTB cruposa. [lomuMepusanus CTHpOIA.

Crioco05b1 MOJIYYCHHUA U IPUMCHCHUC aPOMATHUUYCCKUX YTJIICBOAOPOA0OB

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBI. XHUMHUYECKHE CBOMICTBa:
B3aUMOJICHICTBME C  HaTpueM Kak CI0COO  YCTaHOBJIEHMS — HalU4us
TUPOKCOTPYHIBI, €  TaJOreHOBOAOPOJAaMH  KaK  CHOCOO  IOJy4yeHUs
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakius ropeHus.
[Tonyyenue »sTaHONA: peakuuss OpPOXKEHUsS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKONIb U TIIMLUEPUH KaK IPEICTaBUTENIN INPEAEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoicTBa (eHosia (peakuuu ¢ HaTpUueM, T'MIPOKCHIIOM

HaTpus, Opomom). [lonyuenue penona

AJ'II)I[GFI/II[BI. XUMHYECKHE CBOMCTBA NpeaACIbHBIX AJIBACTHIOB: TUAPUPOBAHHUC,
KaueCTBEHHBIC PEAKIMM Ha KapOOHWJIbHYIO TpyMmy (peakuus «CcepeOpsHoro
3epkanay, B3aumoeiictsue ¢ ruapokcuaom menu (II). [Monmydenue npeneabHBIX
aNbJIETH/IOB: OKHCIEHUE CIOUPTOB, THApATalMs aleTHieHa. AIIeTOH Kak

npeacTaBUTCIb KETOHOB. OcobenHocTn pPCaKu OKUCIICHUSA allCTOHA

KapOoHoBbIe KHCIOTBI. XHMMHUYECKHE CBOICTBAa IpeNelbHbIX OIHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MypaBbUHOM KHCIIOTHI.
[TonyyeHue mnpeAenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT: OKHCICHHE
AJIKAHOB, AJIKEHOB, IEPBUYHBIX CIUPTOB, aJbJCTUIOB. BhICIINE NpenenbHbIE U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Cnoxuble »¢upsl ¥ kupbl. CHocoObl MOMYy4YeHHS CIOXKHBIX 3(PHPOB.
Obpatumocth peakiuu stepuduxanuu. IlpuMeHeHune CcrIoXHBIX 3PUPOB B
NUIIeBOH M map(roMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CIOXKHBIE 3(PHUpPbI
[JIMIEpUHA U BBICIIUX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBONCTBA >KHPOB:
THJIPUPOBAaHUE, OKUCIEHUe. [MAponu3, WM OMBUIEHHE, >XUPOB Kak Crocod
IIPOMBIIIJIEHHOTO TOJIYY€HHS COJIEW BBICHIMX KapOOHOBBIX KHCIOT. MbLIA Kak

COJIM BBICHINX Kap6OHOBBIX KHCIIOT

XUMUYECKHE CBOMCTBA TJIOKO3bl: pEaKIMH C Y4acTHUEM CHUPTOBBIX U
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4.1

4.2

4.3

4.4

QJIBJICTUAHOM TPYII M MOJIOUHOKHCTIOoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAYEHHUE B KU3ZHEICATCIBHOCTH OpranusMa. /lucaxapunabl: caxaposa, MaJbTo3a.
BoccranaBiuBaomye M HEBOCCTaHABIMBAIOIIME aucaxapuibl. ['muaponus
nucaxapunoB. [lonmcaxapuael: kpaxmai, rMKoreH. CTpoeHHE MaKpOMOJIEKYT
Kpaxmajla, IJIMKOTreéHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA KpaxMmayla H
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMmaya: THIPOIM3, KadeCTBEHHAas
peakuus ¢ MOAOM. XHMHYECKHE CBOMCTBA LIEJIIOJIO3bI: THAPOIIN3, IOIYYCHHE
3¢pupoB Uemwnono3bl. I[loHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,

alleTaTHBIN 1IENK)

AMMHBI. AMUHBI KaK OPraHM4YE€CKUE OCHOBAHUS: PEAKIMU C BOJOH, KUCIOTaMH,
peakiusi TOpeHHs. AHUIWH KakK TMPEACTaBUTENIb apOMATHUYECKUX aMHUHOB.
XUMHUYECKUE CBOMCTBA aHWUJIMHA: B3aMMOJCHCTBHE C KHCIOTaMHU, OpOMHOI
BOJOW, okucieHue. llomyyeHne amMuMHOB QIKWIMPOBAHMEM aMMHUaKa H

BOCCTAHOBJICHUCM HUTPOIIPOU3BOJHBIX YIJIICBOLOPOA0OB

AMUHOKUCIOTH U O€NKU. AMHUHOKHUCIOTHI Kak am(oTepHble OpPraHuYecKue
coenuHeHusi. OCHOBHBIE AMHUHOKHCIIOTBI, OOpasyiomme OelnKu. XHUMHUYECKUE
CBOMCTBA OEJIKOB: THAPOJIM3, JCHATYpAIUsi, KAYECTBEHHbIE (IIBETHBIC) PEaKIIUU

Ha OeJIKu

CtpoeHue W CTPyKTypa MOJHMMEPOB. 3aBUCUMOCTH CBOMCTB TMOJUMEPOB OT
cTpoeHus: MouyieKyd. OCHOBHBIE CIIOCOOBI TIONYYEHUS BBICOKOMOJEKYISPHBIX
COCIMHEHMI: peakIuy MOJUMEpU3allui U MoJuKoHIeHcann. Krnaccudukarus

BOJIOKOH

WNnentudukanus opraHnyecKux cCoeMHEeHH . Pemenne skcrnepuMeHTaIbHBIX

3a7la4 Ha paClioO3HaBaHHUEC OPraHNn4CCKNX BCIICCTB

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNYCCKUX COGI[I/IHCHI/Iﬁ

XUMHS U KU3Hb

XuMus B TOBceAHEBHOW >ku3HM. IIpaBuna Oe3zomacHoOi paboOThl € €IKHUMHU,

TOPHOYMMHU U TOKCHUYHBIMH BCIICCTBAMU, CPCIACTBAMU OBITOBOI XUMHUHU

XUMHS U 3I0pOBbE. XUMHS B MEAUIIMHE. XUMUS U CEITBCKOE XO3SIMCTBO. XUMHS B
MIPOMBIIIIIEHHOCTH. XUMHSI U JHEPreTHKa: MPHUPOIHBIA U TMOMYTHBINH He(TIHOM
raspl, UX COCTaB U ucnonb3oBanue. CoctaB HeTu U e€ nepepaboTka (MPUPOIHBIE
WCTOYHUKH YTIIEBOIOPOJIOB)

XUMHUA M 3KOJIOTHS. XUMHUYECKOE 3arps3HCHUE OKPYXKAIOIIEH Cpelbl U €ro
nocnenctBus. Oxpana ruapocdepsl, MoUBbl, aTMocdepsl, Giopsl U ¢dayHbl OT
XUMHUYECKOro 3arpsizHeHus. [IpoOnemMa OTXOZOB M TOOOYHBIX MPOIYKTOB.

AJ'ILTepHaTI/IBHLIC HUCTOYHHUKU SHECPTUU

OGH_II/IG MMpEaACTaBJIICHHUA O HNPOMBIINIICHHBIX criocobax MOJIY4YCHHUA XUMHUYCCKUX



5.1

5.2
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5.8

BEIIECTB (HAa IpHUMeEpe MPOU3BOJACTBA aMMHAKa, CEpHOM KHUCIOTHI). U€pHas u
uBerHas  merauryprus.  CTexkiio M CWIMKAaTHas  IPOMBIIUIEHHOCTb.

[Ipombinennass ~ opranunyeckas  xumua.  CpIpb€  UIsi  OpraHU4ecKou

MPOMBIIIIICHHOCTH
Tunbl pacu€THBIX 3a/1a4

PacuéTel Mmacchl BCHICCTBA NI 00BEMa ra3oB I10 HU3BCCTHOMY KOJIMYECTBY

BEILIECTBA, Macce MU 00BEMY OJTHOTO U3 YUaCTBYIOIIUX B PEAKLIUH BEIIECTB
Pacuérsl TemmoBoro 3¢ dexra peakuuu
Pacuérbl 00BEMHBIX OTHOLLIEHUH Ia30B IIPU XUMHUUECKUX PEAKIIMIX

Pacuérel Macchl (00BbEMa, KOJIMYECTBA BELECTBA) IPOLYKTOB PEAKLUH, €CIIN
OJIHO M3 BEIECTB JaHO B U30BbITKE (MMEET PUMECH)

Pacuérbl MmaccoBoil wiin 00BEMHOMN JOIM BBIXOJA MIPOAYKTA PEAKLIUU OT
TEOPETUYECKU BO3ZMOKHOTO

Pacuérsl macchl (00bEMa, KOJIMYECTBA BELIECTBA) IPOJYKTA PEAKLUH, €CIIN
OJIHO M3 BEILECTB JAHO B BUJE PaCTBOpa C ONPEAEIEHHON MacCOBOM 10JIen
pacTBOPEHHOIO BELIECTBA

Pac4€rhl ¢ nCII0JIb30BaHUEM NOHATHHA «MACCOBAs AOJA», «MOJISIpHAs
KOHLIEHTPaLUs», «PaCTBOPUMOCTb)

HaxoxxaeHne MonexkyIsipHoi (hopMysibl OpraHU4ecKoro BEeUiecTBa Mo ero
IIJIOTHOCTU U MacCOBBIM JIOJISIM DJIEMEHTOB, BXOSAIUX B €TI0 COCTaB, UIIH I10

MIPOYKTaM CTOPaHHUS



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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






