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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
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN 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 Opranusanusx 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 YIIIYOJIEHHOTO H3Y4YEHHUs 3aHUMAaeT 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
OOLIEKYNbTYPHYIO TOATOTOBKY BBIMYCKHHKOB IIKOJbI, HEOOXOAUMYIO JUIS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpaMme 1o XMMHM Ha3Hay€HHE NpeaMeTa «XHUMHUS» IOJTydaeT
HOJpOOHYI0  MHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOrpaMMOil IO
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIeH cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHS 00yJarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO Npoduis;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHUK; MOAXOI0B K (DOPMUPOBAHMIO COJEPIKATEIbHON OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4yeHUsT B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeTt
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSI I3YYCHUSI OTACIBHBIX TEM;

e IMpe/UIaraeT NPUMEPHYIO IOCIEI0BATENbHOCTh HW3Y4YEHUS Y4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TI03HABATENIBHBIX  JEUCTBUH  OOydYaromierocsi IO  OCBOEHUIO
CoJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3UIUSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEeHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOW) COCTABIISIONIECH COJIEp KaHUsl y4eOHOro mpeaMera
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpas JOJKHA OMPENEsIThCS B COOTBETCTBUHU C HAMPABICHWEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
XUMHUS Ha YpPOBHE YINIYOJEHHOTO U3YYCHHUS HANpaBJICH Ha pealn3aIuio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHMsI B paMKaX M3yYEHUs CHEIHUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPaKTUYECKON MOATOTOBKU OOYYAIOLIMXCS, BEIOPABIIUX ONpPENeAEHHBIN Mpoduib
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miuaHHpyeMbIM pe3yJbTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUH, YMEHUI palMOHAIM3alUKd y4eOHOTO 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 xumus». [Ipu onpeaeneHnn moaxoa0B 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 copaepxkaHusd KypcoB «Opranudeckas xumus» U «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTHb CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTUYECKOTO
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
IIPEACTABICHUN O CTPOCHUM BELIECTBA, XUMHUYECKOM CBSI3WM M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHUX IPEJCTABICHUSAX O CTPOECHUU aToMa. XHMHYECKasl CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKHX IPOIECCaxX U 3JIEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

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 BIMSIHUE CMEXHbIEC MTpeaMeThl. Tak, Hanpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeiIMeTa B JAaHHOM Ccllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHU B XUMUU 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 BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonorunueckoro npoduiast OOJIBLINI yAENbHbIM Bec OyJIeT 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, KaK JIMIUAbI, OEJKU, YIJIEBOJbl, HYKICHHOBBIE
KUCJIOTB U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BELIECTB CIyKaT OCHOBOM IUId H3y4YEHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mumane ¢GopMHpoOBaHHMS OCHOB HAy4YHOIO 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», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7aueil MepBOCTENEHHON 3HAYUMOCTH SIBJIsIETCS (POPMHUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuIo Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIIEHUH  MpoOjeMm
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJIbTypbl YE€IOBEKa, a TAaKXKE JKOJIOTMYECKH
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKAaHUs XMUMUYECKUX PEaKLUH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAyYHBIX TPUHITUIIAX XUMHYIECKOTO IIPOU3BOICTBA,;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO pEIICHUs TPo0JIeM, CBI3aHHBIX ¢ XUMHUEH, TPOTHO3HPOBAHMS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yOIyOJIeHHe  TPEJCTaBJICHWA O  HAyYHBIX  METOJaX  IO3HAHHS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanmuzanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX W Pa3BUBAOIIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
npUOOPETAIOT TaKue 1eJU U 3a1a4H, KakK:

BOCIHUTaHUE YOEXKJAEHHOCTH B TI03HABAEMOCTH SIBJICHUW TMPUPOJBI,
YBOKEHHUS K TMPOLECCY TBOpPUYECTBA B OOJACTU TEOPETHUUYECKUX H
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

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

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, UHTEJUIEKTYaIbHBIX U TBOPYECKHUX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPAa30BaHMIO Kak
YCJIOBHUIO YCHENTHOM MPpo(dheCCHOHAIBHOM U OOIIECTBEHHOMN JEATEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUECKOHN JIeSITEILHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpemHero obmiero odpazoBanusi, cocrabisser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 gaca B HEJIEIO).



COILEPKAHUE OBYUYEHUASA
10 KJIACC

OPT'TAHNYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

IIpenmMer W 3HaYeHUWE OPraHUYECKOW XUMHUHU, MPEICTABICHUE O
MHOT000Pa3ui OPraHUuYECKUX COCTUHEHUI.

DJEKTPOHHOE CTPOEHUE aToMa YIJIEpOoJia: OCHOBHOE U BO30YXAEHHOE
COCTOsIHMsI. BaJIeHTHBIE BO3MOXXHOCTH aroMma yriepoaa. XHUMHU4YECKas CBA3b B
OpPraHMYECKUX COENMHEHUAX. Tumbl TruOpUAN3alMU aTOMHBIX OpOHUTasIeH
yriepoga. MexaHu3Mbl 00Opa3oBaHUsI KOBAJICHTHOW CBA3W (OOMEHHBIM U
JOHOPHO-aKIENTOPHBIN). TUIBI EepeKpbIBaHUS aTOMHBIX OpOUTanei, 6- U -
cBs3u. OnuHapHasi, ABOWHAas M TpoHHas cBsi3b. CrocoObl pa3pbiBa CBs3EH B
MOJIEKyJIaX OpraHuyeckux BemiecTB. lloHAaTne o cBOOOJHOM pajauKae,
HYKJIeO(pUIIE U 3IeKTpodue.

Teopust crpoeHuss opraHmdyeckux coenuHeHud A.M. byrnepoBa u
COBPEMEHHBIE NIPEACTABIEHUA O CTPYKTypE MOJEKYJ. 3HAYEHHE TEOPHUH
CTPOCHHUSA OPraHUYECKUX COCIMHEHUN. MONEeKyIsipHbIE W CTPYKTYpHBIE
Gopmyinbel.  CTpyKTypHblE (QOpPMYJBl  pa3iMYHBIX BHUAOB: Pa3BEPHYTas,
COKpaméHHas, ckeynerHas. WM3omepus. Bungel wu3zoMmepnu: CTpyKTypHas,
MIPOCTPAHCTBEHHAS. JJEKTPOHHbIE A(M@PEKTHI B MOJEKYJIaX OPraHUYECKUX
COEIMHEHUI (MHIYKTUBHBIA U ME30MEPHBINA 3(DPEKTHI).

[IpeacraBnenne o kiaccuuKalMu OpraHUYecKuX BemecTB. [loHsTHE O
GyHKIIMOHATBHOU CpyIIIIE. I'omonorus. ['omonornueckue psAbL.
Cucrematndeckass HOMeHKIatypa opranmueckux coeannenuid (IUPAC) u
TPUBHAJIbHBIE HA3BAHUS OTAEIBHBIX MMPEACTABUTENCH.

OcoOeHHoCTH U Ki1accu(UKaIs OpraHMuecKux peakiuil. OKucIuTeapHo-
BOCCTAaHOBUTEIBHBIE PEAKLIUHA B OPraHUYECKOU XUMUH.

OKCnepUMEHTAIBHBIE METOABl W3Y4YEHHUs BEIIECTB M WX MPEBPALLCHUN:
O3HAaKOMJIEHHME C 00pa3llaMu OpPraHMYECKUX BELIECTB M MaTepuajgaMu Ha UX
OCHOBE, OMNBITHl IO MPEBPALIEHUIO OPraHUYECKUX BEIIECTB IIPU HArpEeBaHUU
(nnaBneHue, oOyriMBaHHE M TOPEHHE), KOHCTPYMPOBAHUE MOJENEed MOJEKYJ
OPraHUYECKHUX BEILECTB.

YrieBoaopoasbl.

Ankanbl. 'oMonoruueckuit psj ajkaHoB, o01Ias popmMysa, HOMEHKIaTypa
U U30MepUs. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ aJKAaHOB,
Sp°-rubpuaN3anKs aTOMHBIX OpOWTANell yriaepojga, G-CBA3b. (MDH3MUECKHe
CBONCTBA AJIKAHOB.



XUMUYECKUE CBOMCTBAa QJIKAHOB: PEAKIMU 3aMEILECHUs, HW30MEPU3aLINH,
JNETUAPUPOBAHUS, LIMKIU3AIMY, MUPOIN3a, KPEKUHTa, TopeHus. [IpeacraBnenue
0 MEXaHU3ME pEeaKLMi pauKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aJIKAaHOB.

Huknoankanpl. OOmas  ¢opmyna, HOMEHKIaTypa U  H30MEpHs.
OcCoOEHHOCTH CTPOEHUSI M XHUMHYECKUX CBOMCTB MajbiX (IIMKIOMPOIAH,
MUKJIO0yTaH) U OOBIYHBIX (IMKJIOMEHTAaH, IMKJIOTeKCaH) IIMKJIOAJKAHOB.
CniocoObl OJIy4eHHS U PUMEHEHHE [IUKJI0AIKaHOB.

Ankenbl.  ['oMonormueckuit  psii  ajdkeHoB, oOmas  dopmyna,
HOMEHKJIaTypa. OJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ
AJIKCHOB, SP°-THOPHAM3ALMS ATOMHBIX OpOHTaneil yriepoga, o- H T-CBSI3ML
CtpykTypHas U reoMmeTpuyeckas (IUc-TpaHc-) wu3oMepus. Dusznueckue
CBOWCTBA aJKEHOB. XHMHYECKHE CBOMCTBA: PEAKIUU MPUCOCAUHEHUS,
3aMElIEHHUs B O-TI0JIOKEHUE MPU JJBOMHOM CBSI3U, MOJIUMEPHU3AIUU U OKUCIICHHUS.
[IpaBuno MapkoBHukoBa. KadecTBeHHbIE peakuMM Ha JABOMHYIO CBS3b.
CnocoObl moJy4eHus U MPUMEHEHNE aJIKEHOB.

AJKaNEHBI. Knaccuduxanus aJIKaJIMCHOB (conpskEHHBIE,
U30JIMPOBAHHbIE, KyMyauposarnsie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOEHUS U
XUMUYECKAX CBONCTB CONMPSDKEHHBIX JUCHOB, 1,2- u 1, 4-mpucoenuHeHue.
[Tonumepuzaius conpsiKEHHBIX THEHOB. CrOCOObI MOJYyYEHUS U MPUMEHEHHE
aJKaJINCHOB.

Anxunbl.  ['omMonormueckuii  pajn  alkuHOB, oOmas  dopmyia,
HOMEHKJIaTypa M H30MEpHUsS. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJl aJKUHOB, SP-TMOpUIM3aIvs aTOMHBIX opOuTalie  yriepoja.
@u3MYECKUEe  CBOMCTBA  AJIKMHOB. XHMMHUYECKHME  CBOMCTBA:  PEAKLIMH
IPUCOEAVHEHUS, AUMEPU3AIMU U TPUMEpHU3ALUHU, OKHCiIeHUs. KucinoTHbie
CBOWMCTBA QJKWHOB, MMEIOIIMX KOHIIEBYIO TpPOWHYKO CBsA3b. KauecTBeHHbIE
peaKIuy Ha TPOHYIO CBsI3b. CrIOCOOBI MOTYUYEHUS] U TIPUMEHEHHUE AJIKHHOB.

ApomaTrueckue yriaeBoaopojbl (apeHsl). ['oMonoruyeckuii psj apeHos,
obmast  ¢gopmyna, HOMEHKJIATypa M  HU30MepUsi.  DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MOJeKynbl OeH3ona. Ddusmyeckue CcBOWCTBA
apeHoB. XMMHUYECKHE CBOMCTBA OCH30JIa U €r0 TOMOJIOTOB: PEAKIIMK 3aMeIICHUS
B OCH30JIbHOM KOJIbII€ M YTJIEBOJIOPOTHOM paIUKaje, peakiiuy MPUcoeIuHEHUS,
OKHCJIeHHE ToMosioroB Oen3zona. IlpeacraBieHne 00 OpPUEHTUPYIOIIEM
JIEUCTBUM 3aMECTUTENIE B OCH30JbHOM KOJIbIIE Ha MPUMEPE AIKWIBHBIX
paanKagoB, KApOOKCUILHOM, THIPOKCUILHOW, aMUHO- U HUTPOTPYIIIBI, aTOMOB
rajioreHoB. OCOOCHHOCTH XUMHUYECKHUX CBOMCTB ctHposa. [lonmumepusarius
ctuposia. CriocoObl OTyYEHHUs ¥ MPUMEHEHHUE apOMaTUYECKUX YTIIEBOAOPOIOB.



[Ipuponneiit  ra3. Ilomytueie Hedranble ra3el. Hepts u €€
npoucxoxaeHne. KameHHblil yrojip U MpOAyKThl €ro nepepadotku. CrocoObl
nepepaboTKu HedTHU: TMEPEeroHKa, KPEKUHT (TEPMHUYECKHUH, KaTaIuTHYECKUH),
pudopmunr, nuponus. [Ipoayktsl mepepaboTku HePTH, UX TPUMEHEHUE B
MPOMBINIJICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY Pa3IMYHBIMU KJIACCAMH YTJIEBOJOPOAOB.

DJIEKTPOHHOE CTPOEHUE TaJIOTEHNPOU3BOAHBIX YIIIEBOAOPOAOB. Peakiuun
3aMEUICHUs TajJoreéHa Ha TUJIPOKCOTPYIILY, HUTPOTPYyNIy, LHUAHOTPYIILY,
aMuHOrpynmy. /lelicTBUE€ Ha TaJIOr€HIPOU3BOJHBIE BOJHOIO W CIIMPTOBOTO
pactBopa ménoun. B3auMoIeiCTBHE NUTAIOTCHAIKAHOB C MArHUEM U IIUHKOM.
[lonsiTME  ©0  METAUIOOPraHUYECKHX  COeAuHEHMsX.  Vcmonb3oBaHue
raJIOTEHIPOU3BOJIHBIX YIJIEBOJOPOAOB B OBITY, TEXHUKE W TIPU CHHTE3E
OpraHUYECKUX BEIIECTB.

DKcnepruMeHTAIbHbIE METOAbl M3YyYEHHsI BEUIECTB U HUX MPEBPAILCHMIA:
u3ydyeHue  (PU3MYECKUX  CBOWCTB  YIVIEBOJOPOJIOB  (PacTBOPUMOCTB),
KAueCTBEHHBIX PEAKLMI YTI€BOJOPOIOB Pa3IMYHBIX KiIaccoB (0OeclBeUrBaHUE
OpOMHOI MJIM MOJHOM BOJIbI, pacTBOpa IMEepMaHIraHaTa Kajus, B3auMOJIEHCTBUE
alleTWJieHa C aMMHMayHbIM pacTBOpoM okcuja cepedpa(l)), kauecTBeHHOE
oOHapyXeHHE Yriepoja M BOJOPOAAa B OPraHMYECKUX BEIIECTBAX, MOJyYECHHE
ATUJIEHA M U3YYEHUE €ro CBOMCTB, O3HAKOMJIEHHE ¢ KoJuekuusmu «HedpTe» u
«Yromp», ¢ oOpa3uamMu IUIACTMACC, KAay4yKOB M DPE3UHBI, MOJAEIUPOBAHUE
MOJIEKYJI YTJIEBOJOPOIOB U TAJIOI€HIIPOU3BOIHBIX YTIIEBOJOPOAOB.

Kuciaopoacoaepxkamme opranudeckue COeJMHCHUS.

[IpenenbHble OAHOATOMHBIE COUPTHL. CTpoeHHE MOJIEKYJ (Ha mpumepe
MeTaHola U 3TaHojsa). ['omonorumueckuil psg, obOmas Qopmyna, uzomepus,
HOMEHKJIaTypa U Kkiaccupukanus. Dusznueckue CBOWCTBA MPEIENIbHBIX
OJIHOATOMHBIX CHHUPTOB. BOAOpOIHBIE CBSI3M MEXKIAY MOJEKYJIaMH CIIHPTOB.
XVWMHUYECKHE CBOWMCTBA: pEAKLUMM 3aMEILEHUs, AeTuapaTali, OKUCICHUS,
B3aMMOJICUCTBHE C OPraHUYECKMMH M HEOPraHMYECKUMHU  KHCIOTaMHu.
KauectBeHHass peakiuss Ha OJHOATOMHBIE CHUPTHL. JleHCTBUME JTaHOJNA U
MeTaHojJa Ha opraHu3M uenoBeka. CrnocoObl NOJyYyeHUss M NPUMEHEHUE
OJIHOATOMHBIX CIIUPTOB.

[IpocTeie 3¢gupsl, HOMeHKIaTypa U u3oMepusi. OCOOEHHOCTH (PUBUUECKUX
Y XUMHAYECKUX CBOMCTB.

MHOroaroMHble COUPTHl — 3TUJIEHIJIMKOIb U TIuUepuH. Pu3nyeckue u
XMMHUYECKHME  CBOMCTBA:  PEAaKUMM  3aMEIICHUs,  B3aMMOJECHUCTBUE  C
OpraHU4YeCKMMH M HEOPraHWYECKHMMH KHCIIOTaMHU, KA4eCTBEHHAs pPEaKUUs Ha
MHOTOAaTOMHbIE  cnupThl.  [lpeacraBieHre O  MeXaHU3ME  peakuil



HykieopuiabHoro 3amenieHus. JlelictBue Ha opranu3Mm uenoBeka. CrocoObl
MOJIyYEHHUs U IPUMEHEHUE MHOTOATOMHBIX CITIUPTOB.

®enon. CtpoeHue MOJEKYJbl, B3aUMHOE BIUSHUE TUAPOKCOTPYIIIBI U
OensonpHOrO siapa. Gusnueckue croiicTBa (peHosa. OCOOEHHOCTH XUMHUECKUX
cBoicTB (peHosa. KauecTBeHHble peakiuu Ha (eHos. TOKCHYHOCTH (heHoxa.
CriocoOsI mostydeHus U npuMenenue gpexona. Genondopmanpaeruasas cMoia.

KapOoHuibHbIE COENMHEHUS — alNbAETUAbl U KETOHBI. JIEKTPOHHOE
CTpO€HHE KapOOHWIBHON TIpynnbl. ['oMosornueckue psapl anbIerU0oB U
KETOHOB, o01Iast Gpopmyna, n3oMepus 1 HoMeHkinarypa. dusndeckue cBoicTBa
aIbJIETHIOB U KETOHOB. XHWMHUYECKHE CBOWCTBA albJETUOB U KETOHOB:
peakuuu npucoenuHeHus. OKUCIEHUE allbJIETUA0B, KAUeCTBEHHbIE PEAKLIUK Ha
anpaerusipl. CrnocoObl MOMy4YeHHs U IPUMEHEHUE allbJIETHI0B U KETOHOB.

OnHOOCHOBHBIE TMpeneibHble KapOOHOBBIE KHUCIOTHL. OcobGeHHOCTH
CTPOEHHSA MOJIEKYJl KapOOHOBBIX KHCIOT. WM3oMepuss W HOMEHKJIATypa.
@u3znyecKre CBOWCTBA OJHOOCHOBHBIX MPEIEIbHBIX KapOOHOBBIX KHCIIOT.
Bonopoansie cBsI3u MeXAy MOJIEKYJIaMH KapOOHOBBIX KHCIIOT. XHUMHYECKUE
CBOMCTBA: KUCJIOTHBIE CBOMCTBA, peaklus 3TepUPUKALUU, PEAKIIUN C YIaCTUEM
yIJI€BOJOPOAHOrO pajgukaiga. OcoOEHHOCTH CBONCTB MYpaBbUHOW KHCIOTHI.

[TorsiTHE O TPOM3BOAHBIX KapOOHOBBIX KHCIOT — CIOXHBIX J(upax.
Muoroo0pa3ue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMPEACIbHBIX U
apOMaTUYECKHUX KapOOHOBBIX KUCIIOT, JTMKapOOHOBBIX KHCIIOT,

I'UJIPOKCUKApOOHOBBIX KUCHOT. [IpencraButeny BpICHIMX KapOOHOBBIX KHUCIIOT:
CTEapHHOBAsl, NATBMUTUHOBAS, OJICUHOBASL, JUHOIEEAA, TUHOIEH08As KACIOTBHI.
CnocoObl OJy4eHHs U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxusble 3¢upsl. ['oMonoruvyeckuii psa, oodmas Gopmyia, u3oMepus U
HOMEHKJIatypa. Pusznueckue U XMMUYECKUE CBOMCTBA: THAPOJIN3 B KUCIOH U
HICIIOYHOU CpeTIe.

XKupsl. Ctpoenue, puznueckre 1 XMMUYECKHE CBOWCTBA KUPOB: THIPOJIN3
B KHUCJOW M 1ienoyHoil cpeae. OCOOEHHOCTH CBOMCTB >KHPOB, COJEpKaIlux
OCTATKHU HENpPEeJIeTbHBIX KUPHBIX KUCTOT. XKupsl B mpupo/e.

MBpI14 KaK coJIM BBICHIMX KapOOHOBBIX KHCIIOT, KX MOIOIIEE JeCTBHE.

O6mras xapakrepuctuka yrieBojoB. Kinaccudukanus yrieBoaoB (MOHO-,
ou- WU nonucaxapuibl). MoHocaxapuIbl: TJIOKO3a, (PpPYyKTO3a, TalakTo3a,
pubo3a, ae3zokcupuOo3a. PuU3NUECKHe CBONCTBA M HAXOXJACHHE B IMPHUPOJIE.
®dorocruHTe3. XUMHUYECKHE CBOWCTBA TIJIIOKO3bL: pEAKIUMU C YYaCTHEM
CHUPTOBBIX U aJIBbJETUIHOW TPYII, CIUPTOBOE U MOJOUYHOKHUCIOE OpOKEHHE.
[IpuMeHeHne TIIOKO3bl, €€ 3HAYEHHWE B JKU3HEACATENBHOCTH OpraHu3Ma.
Jucaxapuapl: caxapo3a, MajbTO3a M JIAKTO3a. BOCCTaHAaBIMBAKOIIME H
HEBOCCTaHABIMBAOIIME aucaxapuabl. ['uaponus nucaxapuaos. Haxoxaenue B



npupoae U npumeHeHue. llonmcaxapuapl: Kpaxmani, TIMKOT€H W LEJUII0JIO3a.
CtpoeHre MakpoOMOJIEKYJl Kpaxmalia, TJIMKOT€HAa W 1EeJUt0I03bl. Dusndeckue
CBOMCTBAa KpaxMmajla UM UEJUII0J03bl. XHMHYECKHE CBOMCTBA Kpaxmaina:
TUAPOJN3, KAYECTBEHHAs peakuus C HoAoM. XHUMHYECKHME CBOWCTBA
[IEJUTIOJIO3BL: THAPONH3, TOoJdydeHne d(OupoB 1emnono3bl. [lorstue 00
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTATHBIN MIEIK).

DKCIEpUMEHTANIbHBIE METOAbl M3YYEHHUs BEIIECTB W WX IPEBPALICHUI:
pPacTBOPUMOCTh PA3JIMYHBIX CHOUPTOB B BOJAE, B3aUMOJCHCTBHE STaHOJA C
HAaTPUEM, OKHCJIEHHE 3TUJIOBOIO CIHUPTA B albJACTH] HA PACKaIEHHONW MEIHOU
MIPOBOJIOKE, OKHMCJICHHE ATUJIOBOTO CIHUPTA AUXPOMATOM Kajus (BO3MOXKHO
WCTIOJb30BaHUE BUJIEOMATEPUATIOB), KAUECTBEHHBIE PEAKIIMUA Ha albACTHIBI (C
ruapokcuaoM  auammuHcepeOpa(l) u  ruapoxcumom  memu(ll)), peaknuys
rnepuHa ¢ ruapokcugom  Menu(ll), xuMuueckuwe CcBOHCTBa pacTBOpa
YKCYCHOM KHCIIOTBI, B3aMMOJECHUCTBHE PACTBOpPA TIIOKO3bl C THUIPOKCUIAOM
menu(ll), B3auMopelicTBie KpaxMalia ¢ UOJOM, PEIICHUE IKCIIEPUMEHTAbHBIX
3amay o temaM «CrnupTel U ¢eHonb», «KapOoHOBbIe KUCIOTHI. CIOXHbBIE
3(UpBD.

A30TCoAep:KaIIMe OPraHnYecKre COeIUHECHUS.

AMUHBI — OpraHMyYecKkhe NpoU3BOAHbIE ammuaka. Kiaccudukarms
aMUHOB: anu(daTHUYeCKue U apPOMATHUYECKHE, TEPBUYHBIC, BTOPUYHBIC U
Tpetuunbie. CTpoeHre MoJIeKy, 001mas Gpopmyina, H3oMepusi, HOMEHKIIATypa U
¢u3nueckue CBOMCTBA. XUMHUYECKOE CBOMCTBA anu(aTMuecKUX aMHHOB:
OCHOBHBIE CBOMCTBA, aJKWJIUPOBAHHE, B3aUMOJICUCTBUE TIEPBUYHBIX aMHHOB C
a30TUCTOM KuCIOTOM. CoJM alNKWUJIAMMOHHSL.

AHWIMH — NOpPEeACTaBUTENb aMHUHOB apoMarudyeckoro psiga. CrtpoeHue
aHWIMHA. B3auMHOE BIMSHUE Tpynn aToOMOB B MOJIEKYJIE aHWIHMHA.
Oco0EHHOCTH XMMHMYECKHX CBOMCTB aHWiIWHA. KadecTBEHHBIE pEaklMd Ha
aHuiuH. CnocoObl TMOJMy4YeHUsT W TNpUMEHEHHE alu(aTUYeCcKuX aMHUHOB.
[Tonyuenue aHuIMHA U3 HUTPOOEH301J1a.

AmuHokucnotel. Homenknatypa u uzomepusd. OTaenbHbIE PEACTABUTEN
0-:aMUHOKHCJIOT: TJMUWH, ajaHuH. @Ou3anueckue CBOWCTBA aMHHOKHUCIIOT.
XYWMHUUYECKHE CBOWCTBA aAMHUHOKHUCIOT Kak amM(pOTEpHBIX OPTraHUYECKUX
COCMHEHUN, peakiusi MOJUKOHACHCAUU, OOpa30BaHME MENTUIAHOU CBSI3HU.
buonornueckoe 3HaueHne aMMHOKUCIOT. CUHTE3 ¥ TUAPOJINA3 TIEITUIOB.

benku xak npupoansie noauMepsl. [lepBuuHasi, BTOpUYHAsi U TPETUUHAsS
CTpyKTypa OenkoB. XMUMHYECKHUE CBOWMCTBA OCJKOB: THUIAPOJIU3, JICHATYpAIHS,
KaueCTBCHHBIC PEAKIIUU Ha OCIIKH.

DKCHEPUMEHTAIbHBIC METOJbl HU3YYEHHUSI BEIIECTB M HMX MPEBPAIICHUN:
pacTBopeHHe OEJNKOB B BOJIE, JIEHATypallus OCIKOB MpPU HAarpeBaHUM, I[BETHHIC



peaknmu Ha OCJNKH, pPEIICHWe OSKCIEPUMEHTAIBHBIX 337ad 10 TeMaMm
«A3oTconepkaliye — OpraHuyeckue  coeAuHeHus» U «Pacrno3HaBaHue
OPTraHUYECKUX COCTUHEHUI.

BricokoMouIeKyJISIpHbIE COeINHEHMS.

OcCHOBHBIE TIOHSITUS ~XMMHUU  BBICOKOMOJICKYJISIPHBIX  COCIUHEHMUIA:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALINU, CPETHSS
MoJeKyispHass macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJEKYJISPHBIX
COEAMHEHUN — MOJIMMEPHU3ALMS U TOJTMKOHAEHCALIHS.

[Tonumepnbie Marepuansl. [lmactmaccsl (MOIMATHIICH, MOJIUIPOIUIICH,
MOJIMBUHWIXJIOPU, TOJMCTUPOJI, TOJUMETHIMETAKPIIAT, TOJUKapOOHATHI,
noJmd THIIeHTepedTanaT). Y Tunmsanus u nepepaboTka IiacTuka.

DacToMephbl:  HAaTypaJIbHBIM  KaydyK, CHHTETHYECKHE  Kay4dyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIM, U30MPEHOBBIN) U CUIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHble (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHBIC
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHUECKHE (KallPOH U JIABCaH).

[Tomumepsbl CIIEIMATBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AJIEKTPOIPOBOIAIINE TTOJUMEPHI, OMOpa3araeMple OJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W HX IPEBPALICHUI:
O3HAKOMJIEHHWE ¢ oO0pasllaMu TMPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH,
IJACTMACC, KaydyyKOB, pEIIEHHWE JKCIEPUMEHTAIbHBIX 3aJady 10 TEMe
«Pacrno3HaBaHue M1aCTMAacC U BOJIOKOH.

Pacuérnbie 3anaum.

Haxoxnenne MoOJEKyJIsIpHON (QOPMYIIBI OPraHUYECKOTO COCTUHEHUS IO
MAaCCOBBIM JIOJISIM DJIEMEHTOB, BXOSIIUX B €ro COCTaB, HaXOXJICHHE
MOJIEKYJISIPHON (POPMyJIbl OPraHUYECKOTO COCIUHEHUS Mo Macce (00BEMY)
IPOJYKTOB CrOpaHusi, MO0 KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOIAYKTOB
pEeaKiMu W/WUIM UCXOJTHBIX BEIIECTB, YCTAHOBIIEHHWE CTPYKTYpPHOW (POPMYIIbI
OpPraHUYECKOTO BEIIECTBA HA OCHOBE €r0 XUMHYECKUX CBOMCTB WJIM CIIOCOOOB
MOJTy4YEHHUsI, ONpeeIICHUEe J0JIM BBIXOJAA MPOAYKTa PEAKIMU OT TEOPETUUYECKU
BO3MOXHOTO.

MexnpeaMeTHbIE€ CBS3H.

Peanuzanuss MeEXIpEeaIMETHBIX CBA3C€W MPU H3YYEHUH OPraHUYECKOU
xumMun B 10 KJacce OCYIIECTBIISIETCS 4epe3 MCIOJIb30BaHUE KakK OOIIUX
€CTECTBEHHO-HAYYHBIX TOHATHM, TaK W TOHATUM, TPHUHSATHIX B OTIEIbHBIX
MpeaMeTax eCTeCTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TIOHATHSA: SIBJICHHME, Hay4dHbId (akT,
TUIO0Te3a, TEOpHs, 3aKOH, aHaliu3, CHUHTEe3, KiIaccudukamms, HaOI0IeHune,
U3MEpEHUe, FIKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHE.



®usuka: Marepus, aroM, OJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIa,
DHEPTeTUYECKUA YPOBEHB, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (PM3MYECKUE BEIUYMHBI, €AUHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPIHS,
Macca.

buonorus: knerka, opraHu3M, HKOCHUCTeMa, Owocdepa, meTabOIU3M,
HACJICICTBEHHOCTh, aBTOTPO(HBINA U TeTepOoTPOdHBIN THUIT TUTAHUS, OPOKEHHE,
dboTOCHHTE3, NbIXaHUE, OCJIKH, YIJIEBOJIbI, >KUPBI, HYKJIECHHOBBIC KHUCIOTHI,
(bepMEHTHI.

['eorpadusi: mosne3Hpie HCKOMaeMbl€, TOTUIUBO.

TexHoJIOTUs: THUILIEBbIE MPOAYKThI, OCHOBBI PAIlMOHAIIBHOTO MHUTaHUS,
MOIOIIME CPEICTBA, MATEPUAIIbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIACC

OBIIAA U HEOPTAHNYECKASA XUMHUA

Teoperuueckue 0CHOBbI XMMHH.

AtoM. CocTtaB aTOMHBIX saep. XHUMHYECKHU 3JIeMEHT. HM30TOombl.
CtpoeHue 3eKTPOHHBIX 000JI0UE€K aTOMOB, KBAHTOBBIE YHCJIa. JHEPreTUUECKUE
YPOBHU M MOAYPOBHHU. ATOMHBbIe opOuTanu. Krnaccudukamuss XUMHUECKUX
3JIEMEHTOB (S-, p-, d-, f-amementsl). PacnipenencHue 371€KTPOHOB MO aTOMHBIM
opOuTansiM. JEKTPOHHbIE KOH(MUTypallud aTOMOB DJJIEMEHTOB TMEPBOTO—
YeTBEPTOrO MEPUOIOB B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, JIEKTPOHHbIE
KOH(UTYpali HOHOB. DIEKTPOOTPULIATEIHLHOCTD.

[Tepuonnueckuit 3akoH u llepuogmueckas cucTeMa XMMHUYECKUX
snementoB  J[.MI. MenneneeBa. CBsi3b NEPUOAMYECKOTO  3aKOHA U
[Ieppoan4ecko CUCTEMBI XMMHUUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpUEHN
CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XHUMHYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOXKHBIX BEIIECTB MO TpyINaM U
nepuoam. 3HaueHue nepuoanyeckoro 3akona /[.11. Menzaeneena.

XumMuueckas CBS3b. BBl XMMHWYECKOM CBS3M: KOBaJICHTHAs, HMOHHas,
MeTanyeckas. MexaHu3mbl 00pa30BaHUsS KOBAJICHTHOM CBS3M: OOMEHHBIN U
JOHOPHO-AKIENTOPHbIA.  JHEpruss W JuiMHAa  CBs3u.  [loJpHOCT®,
HANpPaBJICHHOCTh W HACHIIIAEMOCTh KOBAJIEHTHOM CBs3U. KpaTHbie CBs3M.
BonoponHas cBa3b. MeXMONEKYIIApHbIE B3aUMOICHCTBHS.

BaneHTHOCTh M BaJ€HTHbIE BO3MOYKHOCTH aTOMOB. CBSi3b AJEKTPOHHOU
CTPYKTYpbl MOJIEKYJI € HMX TEOMETPUYECKUM CTpOeHUEM (Ha mpuUMeEpe
COCIMHEHUN PJIEMEHTOB BTOPOTO MEPUO/IA).



[IpencraBieHne 0 KOMIUIEKCHBIX coeAuHEHUsAX. COCTaB KOMILIEKCHOIO
MOHA:  KOMIUIEKCOOOpa3oBarelb,  JIMTAHIbI.  3HAYE€HHWE  KOMIUICKCHBIX
coenuHeHuu. [loHATHE O KOOPAMHAIIMOHHOW XUMUH.

BemecTtBa MOJEKYISIPHOTO W HEMOJIEKYJSIPHOTO CTPOCHHs. UMbl
KPUCTAJUTMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonsTue o qucnepcHbix cuctemMax. Mcruanaeie pactBopsl. [Ipencrasienue
0 KOJUIOMAHBIX pacTBopax. CrnocoObl BBIPAKEHUSI KOHLIEHTPAIUU PAaCTBOPOB:
MaccoBasi J10J1s1 BEUIECTBA B PaCTBOPE, MOJIsIpHAasA KOHILIEHTpaus. HaceleHHbie
Y HEHACBILIEHHBIE PACTBOPBI, PACTBOPUMOCTb. KpucTtamioruaparst.

Knaccudukanus w  HOMEHKJIATypa  HEOPTaHUYECKHUX  BEIICCTB.
TpuBuanpHble HA3BaHUA OTHCIBHBIX MPEACTABUTEIIEM HEOPTaHUYECKUX
BEILIECTB.

Knaccudukanus  XuMHUYECKUX  peakiuid B HEOPraHUYECKOH W
OPraHUYECKON XMMHH. 3aKOH COXPAHEHUS MACChl BEHIECTB; 3aKOH COXPAHEHUSA
Y TpeBpalieHuss dHEPTUM MPU XUMHUYECKUX peakiusax. TemioBbie 3PHEKThI
XUMHAYECKUX peakunid. TepMOXUMHUYECKUE YPABHEHHS.

CKopoCcTh XMMHMYECKOM pEaKUUH, €€ 3aBUCUMOCTh OT pPa3IN4HbIX
¢daktopoB. ['oMoreHHbIie ¥ reTeporeHHbIe peakiuu. Katanmus u kaTaan3aTtopsl.

OOpatumble U HeoOpaTHUMbIE peakuuu. XHMHYECKOE pPaBHOBECHE.
Koncranta xumuueckoro paBHOBecHs. DaKTOpbI, BIMSIONIME HA TMOJIOKECHHUE
XMMHUYECKOTO PaBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHLIEHTPAlMA BELIECTB,
ydyacTByromux B peakuuu. [Ipunuun Jle [larense.

Onektponutuueckas nuccoruanus. CHIbHbIE M CIIa0ble DJIEKTPOJIMUTHI.
Crenenp auccounanuu. Cpea BOJHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpaiabHas,
menounas. Bopopoanwiii mnokazatens (PH) pactBopa. T'maponus  conei.
Peaxiiuu monHoro oomeHa.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. (CTeneHb OKUCICHUS.
Okucnurenb M BOCCTAaHOBUTENb. [IpoLecChl OKHUCIEHUS W BOCCTAHOBJICHHS.
Baxknelme OKUCIUTENIM M BOCCTAHOBUTENIH. METON 3JIEKTPOHHOrO OajiaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W HX IPEBPAIICHUI:
pa3oKEeHUE MEPOKCHAA BOAOPOJA B MPUCYTCTBUM KaTajau3aTopa, MOJEIH
KPUCTAUIMYECKUX  PEHIETOK, TMPOBEACHUE PpEAKIUid HOHHOTO OOMEHa,
ONPEAECICHUE CPEABl PACTBOPOB € MOMOIIBIO UHAMKATOPOB, U3YUYEHHUE BIIUSTHUA
pasNUYHBIX (PAKTOPOB HA CKOPOCTh XWMHUYECKOW pEaKIHH U TOJOXKEHUE
XMMHUYECKOTO PABHOBECHSL.

Heoprannyeckasi Xumusi.

[Tonoxxenne HemerayioB B llepuomuueckon cUCTEME XUMHYECKUX
anementoB J[.MI. MenaeneeBa W OCOOEHHOCTH CTPOEHUSI HMX aTOMOB.



@®u3nyecKre CBOMCTBA HEMETAIIOB. AJIJIOTPOINHUS HEMETAIIOB (HAa MOpUMEpPE
KHCJIOPOJa, cephl, pocdopa u yrieposa).

Bonopoa. Ionyuenue, ¢pusndyeckue U XMMHUYECKHUE CBOMCTBA: PEAKIIMH C
METaJUIaMAd M HEMETa/UIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ MApHUIBL.
TonnuBHBIE ATIEMEHTHI.

lNanorensl. Haxoxenre B mpupojie, CnocoObl MoTyyeHusl, Pu3nuecKkue u
XUMHUYECKHUE CBOMCTBA. ["anorenoBOOPOBL. Baxuenmue
KHUCIIOPOJICOJIepKAIllUe  COeNMHEHUs  ranmoreHoB.  JlabopaTopHbie U
IIPOMBIIICHHBIE CIIOCOOBI MOJTy4YeHHUs rajioreHoB. [I[puMeHeHue rajJoreHoB u ux
COCIMHEHU.

Kucnopon, o30H. JlabopatopHbie U MPOMBIIIIEHHBIE CIIOCOOBI TIOTYyYCHHUS
Kuciopoaa. Pu3ndyeckue U XMMUYECKUE CBOMCTBA U MPUMEHEHHUE KUCIOpOAa U
030Ha. OKCUBI U IEPOKCUIBI.

Cepa. HaxoxneHue B mNpupoje, CHOCOObI MONy4YeHHs, (U3UYECKUE U
xuMuueckue cBoictBa. CepoBomopon, cyibduasl. Oxcun cepoi(1V), oxcun
cepri(VI). Cepuucras u cepHasi KUCJIOTHI U UX cojid. OCOOCHHOCTU CBOMCTB
cepHOil KUCIIOThI. [IprMeHeHne cepbl U €€ COeAUHEHHUI.

Azor. HaxoxneHnue B mpupoje, CrocoObl TOJy4eHHs, (U3HUECKHE U
XMMHUYECKUE CBOMCTBA. AMMMAaK, HUTpUAbL. OKcuIbl a3oTa. A30THCTasT M
a30THas KHUCIOTBI U UX coiu. OCOOEHHOCTHM CBOMCTB a30THOM KHUCJIOTHI.
[IpumeHeHure a30Ta ¥ €ro COeIMHEHUN. A30THBIE YI0OpEHUSI.

®docdop. Haxoxaenue B mpupoje, CrocoObl MOIyYeHUs, (PU3NUECKUE U
xumudeckue cBorctBa. Pochuasl u dhochun. Okcuabl docdopa, dochopHas
kuciota u e€ conu. [Ipumenenne gocdopa u ero coenquneHuit. PocpopHble
yaoOpeHus.

VYriepon, HaxoXJIeHHEe B TpUpoje. AJUIOTPOMHBIE MOIUDUKAIIH.
dusznueckrue W XUMUYECKHE CBOMCTBAa TMPOCTHIX BEIIECTB, OOpPA30BAHHBIX
yriepoaom. Okeun yriepoaa(ll), okcun yrnepona(lV), yroiabHas kuciaota u e
coJii. AKTUBUPOBAHHBIN YroJib, aacopouus. Oymnepensl, rpadeH, yraepoaHbie
HaHOTPYOku. [IpuMeHeHue MPOCTHIX BEIIECTB, OOpPa30BaHHBLIX YIJIEPOIOM, U
€ro COCIMHECHUM.

Kpemunii. Haxoxaenue B mpupoje, CocoObl MoaydeHus, Pu3nyeckue u
xumudeckue corctBa. Okeua kpemuus(1V), kpemHueBasi KMCIOTa, CUIIUKATHI.
[Ipumenenue kpeMHHs M ero coeauHeHuil. CTEKJIO, €ro MOoJy4eHUe, BHUIbI
CTEKJIA.

[Tomoxenne wMetamioB B llepuonnueckor cucremMe XHUMHUYECKHX
aneMeHTOB. (OCOOEHHOCTH CTPOCHHSI DJIEKTPOHHBIX 000JOYEK aTOMOB
MeTaiioB. O0me pusznueckue cBocTBa MeTaIOB. [IprMeHeHne METAIJIOB B
ObITy 1 TexHuKe. CIuiaBbl METAJIIOB.



DNEeKTPOXUMHUECKUNA Psii  HampsbkeHud wMetaioB. OOmme crnocoObl

ITOJTyYEHHUS METaJIJIOB: TUAPOMETAILTYPI s, IAPOMETAIUTYPIus,
anekTpometautyprus. Ilonsrue o xoppo3un MeramnoB. CocoObl 3alUTHI OT
KOPPO3HH.

Oo6mras xapakrepuctuka MetauioB |A-rpynmer [leprogudeckoit cucTeMsl
XUMUYECKUX JJeMeHToB. HaTtpwii w Kamwmii: moiydeHue, (QU3NUECKHe U
XUMHYECKUE CBOMCTBA, MIPUMEHEHHE MPOCTHIX BEMIECTB U UX COCAUHEHHU.

O6mas xapakrepuctuka MetaiuioB ||A-rpynmsl [lepuoanueckoit cucTemsl
XUMUYECKUX BJIEMEHTOB. Marnuii u Kaiblui: MojydyeHue, (puanyeckue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB UM MX COCIUHCHUI.
JXécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS.

AmoMuHMI: TIONTydyeHHe, (U3MYEeCKHUe U XUMHUYECKHE CBOWCTBA,
IPUMEHEHUE MPOCTOTO BEIIECTBA U €ro COeAMHEHU. AM(OTEpHBIE CBOMCTBA
OKCHJIa U TUAPOKCUJIA ATFOMUHUS, THAPOKCOKOMILIIEKCHI aJTFOMUHUS.

OOmast xapakTepucTHKa MeTauioB 1No0ouHbIX mnoarpynn (b-rpymm)
[Teprnoan4eckoi CUCTEMBbI XUMUYECKUX 3JIEMEHTOB.

Pu3nUecKre U XMMUYECKUE CBOMCTBA XpoMa M €ro coeqnHeHuil. OKCHIbI
u ruapokcuibl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl u 1uxpoMarsl, ux
OKHUCIIUTENIbHBIEC CBOMCTBA. [loyueHne u npuMeHeHne Xpoma.

Ou3NUeCKUe W XUMHYECKHE CBOMCTBA MapraHiia U €ro COCIUHEHHI.
Baxneitmue coenunenus wmapranua(ll), wmapranna(lV), wmapranma(V1) u
mapranna(VII). [lepmanranat kanusi, €ro OKUCIUTEIbHbIE CBONCTBA.

Pu3nyecKkne M XHUMHUYECKHME CBOMCTBA JKEJIE€3a M €ro COCIAUHEHHM.
Oxkcunpl, rugpokcuasl u conu xenesa(ll) wm sxemesa(lll). Ilomyuenuwe wu
MIPUMEHEHUE KeJle3a U €ro CIUIaBOB.

DU3NYECKre U XUMUYECKUE CBOMCTBA MeAU U €€ coeanHeHnit. [lomyuenue
U IPUMEHEHUE MEU U €€ COEAUHEHUI.

[uuk: nonydyeHue, puU3MUECKUE U XMMHYECKUE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJAa M THAPOKCHUIA IIMHKA, THUIAPOKCOKOMILJIEKCHI I[MHKA.
[IpumeHeHue IUHKA U €T0 COCTMHEHU.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W HX IPEBPAIICHUI:
u3ydeHue oOpasIioB HEMETAIOB, rOpeHue cephl, hocdopa, xene3a, MarHus B
KUCJIOpOJE, M3y4YeHUE KOJUIEKIMU «MeTaibl W CIUIaBbl», B3aUMOJCHCTBHE
MICJIOYHBIX W IIEJTOYHO3EMEJIbHBIX  METAUIOB C  BOJOM  (BO3MOXHO
WCIIOJb30BaHUE BUAEOMATEPUATIOB), B3aUMOJCICTBHE IIMHKA U KeJe3a C
pacTBOpaMH KHUCJIOT U LIEJIOYEH, KAUECTBEHHbIC PEAKIIMM Ha HEOPraHUYECKHUE
AHUOHBI, KaTHOH BOJIOPOJIa M KAaTUOHbI METaUIOB, B3aUMOJCHCTBHE
TUAPOKCUIOB ATFOMUHUS U IMHKA C paCTBOPAMH KHCIIOT W IIEJI0OYEH, pellieHne
AKCIIEPUMEHTAIBHBIX 3a/1a4 1o TemaMm «l anoreHsl», «Cepa u €€ coeTuHEeHUs,



«A30T U ¢ochop m uX coemuHEHHs», «MeTayuibl TJIaBHBIX TOIATPYIID,
«MeTaibl MOOOYHBIX TTOATPYIIID.

XuMHA 4 KU3Hb.

Ponp xumum B obOecriedeHMM YCTOWYMBOIO Pa3BUTHUS YEIOBEYECTBA.
[TonsaTe 0 Hay4yHBIX METOJAaX TO3HAHMS U METOJOJIOTUA HAYyYHOTO
HCCIIEIOBAHMUS. Hayunsie MIPUHIIUIIBI OpraHu3alid  XUMHUYECKOTO
npousBojcTBa. [IpoMbIlIeHHbIE CMOCOOBI MOMYYEHUS BaKHEWIIMX BEIIECTB
(Ha mTpuMepe TMPOU3BOJCTBA aMMHaKa, CEpPHOM KHUCJIOThI, METaHOJIa).
[IpompblliieHHBIE CHOCOOBI MOJYYEHUS METAUIOB U CIUIABOB. XUMHUYECKOE
3arps3HEHHUE OKpPYXKAlIIeH cpeapl M €ro mnociueAactBus. Ponb xumMum B
00eCcTieYeHUN FHEPreTUHYECKON O0€30MacHOCTH.

Xumusi U 300pOBbE 4YeNoBeKa. JlekapcTBeHHbIE cpencTBa. lIpaBuiia
UCIIOb30BaHUsl JICKAPCTBEHHBIX IMpenaparoB. Ponb XuMUM B Ppa3BUTHH
MEIULIHBI.

XUMUS MUIIHA: OCHOBHBIE KOMIIOHEHTBHI, MUILIEBbIE 100aBKU. Poiab xuMun B
o0OecrieyeHuu MUIEeBOM 0€30MacHOCTH.

Kocmernueckne u mapdromepusie cpenctBa. beitoBas xumus. IlpaBumia
0€30macHOr0 MCHOJb30BAHMS MPENapaToB OBITOBOM XWMHUM B TOBCEIHEBHOMU
KU3ZHU.

XuMHUsi B CTPOUTENBCTBE: BaXXHEWINME CTPOUTEIBHBIE MAaTepHUaIbl
(rleMeHT, 6eToH).

Xumusi B CEIbCKOM Xo3siicTBe. (OpraHnyeckue W MHUHEPAJIbHbBIC
yI0OpeHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUaslbl, KPACKH, CTEKIIO, KEpaMHUKA.
Marepuainsl a1 35eKTpoHUKU. HaHOTEXHONOT M.

Pacuérnble 3anaum.

Pacuérsi: Mmaccel BemecTBa uiM 00bEMa ra3oB 10 U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WU 00bEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIMU BEIECTB,
Macchl (00BbEMa, KOJMYECTBa BEIIECTBA) MPOJIYKTOB PEAKIUHU, €CJIM OJHO W3
BEILIECTB MMEET MpUMecH, Macchl (00bE€Ma, KOJMYECTBAa BEIECTBA) MPOAYKTa
peaKkuu, €clii OJHO W3 BELIECTB JAaHO B BHUJIE PACTBOpPA C ONPEAEIEHHOU
MacCOBOM JIOJIEd PACTBOPEHHOIO BENIECTBA, MACCOBOW JOJHM W MOJISIPHOM
KOHIICHTpAIlMK BEIIECTBA B PacTBOpE, JIOJM BBIXOJA MPOJAYKTa PEAKIUH OT
TEOPETUYECKHU BO3MOMKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzamust MEXNpeaMETHBIX CBSI3€M TMpU  HM3ydYeHUH OOmend
Heopranndeckod xuMuu B 11 Kilacce OCyIIECTBISIETCS 4Yepe3 UCIOIb30BaHUE
KaK OOIIMX EeCTeCTBEHHO-HAYYHBIX MOHSATUM, TaK M TMOHSITUN, TPUHSATHIX B
OT/ICJIbHBIX TIPEAMETaX €CTeCTBEHHO-HAYYHOTO ITUKJIA.



OOmue ecTecTBEHHO-HAy4YHbIE TIOHATHSA: SBJICHHME, HAy4dHbIM (HakT,
TUIOTE3a, TEOpUs, 3aKOH, aHAIM3, CHHTE3, KiIaccu(UKAIMs, NEePUOIUUYHOCTD,
HaOJro/IeHue, N3MEPEHNE, SKCIIEPUMEHT, MOJIENb, MOJICIIUPOBAHHE.

@dusnka: Marepus, MHKPOMHP, MaKpOMHp, aTOM, ODJEKTPOH, MPOTOH,
HEUTPOH, HOH, W30TOMbBI, PATUOAKTHUBHOCTH, MOJEKYyNa, JHEPreTHUYECKUN
YpOBEHb, BEIECTBO, Te€JI0, OOBEM, arperaTHoe COCTOSHUE BELIECTBA,
UICANbHBIA Ta3, (U3MYECKHe BEIMYUHBI, EIMHUIBI W3MEPEHUs, CKOPOCTb,
JHEprus, Macca.

buonorusi: kinerka, opraHus3M, JKocucTeMma, Ouocdepa, MeTabOIU3M,
MakKpoO- ¥ MUKPOSJIEMEHTHI, OCNKH, JKUPBI, YTIEBOAbI, HyKIEUHOBBIE KUCIOTHI,
(epMEHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B IKOCHUCTEMAX.

['eorpadus: MuHepanbl, TOpHbIE MOPOJBI, IIOJIE3HbIE HCKOIAaeMBbIE,
TOILTUBO, PECYPCHI.

Texnonorus: XUMHYECKast IPOMBIIIIIEHHOCTD, METaJTypT U,
CTpOMUTENbHBIE MaTepUaibl, CEIbCKOXO3SHUCTBEHHOE MPOM3BOICTBO, MHUIIECBAs
MPOMBINIJICHHOCTh, (papMarieBTU4ecKasi MPOMBIIUIEHHOCTb, MPOU3BOACTBO
KOCMETHUYECKUX MPEnaparoB, MPOU3BOACTBO KOHCTPYKLUMOHHBIX MAaTEpHAaJIOB,
AJIEKTPOHHASI IPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA ITIPOTPAMMBI 110
XMW HA VYIJIYBJIEHHOM VYPOBHE CPEAHETO OBIIET'O
OBPA30OBAHUIA

JINYHOCTHBIE PE3YJIBTATDI

B cooTBETCTBHM C CHUCTEMHO-IEATEIBHOCTHBIM IMOJIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUSI MIpeAMETa « XUMHS» HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs BBIJICJICHBI CICAYIONIUE COCTABIISIONINE: OCO3HAHHE
00yJaIOIMMHUCA POCCUHUCKON TIpaXAaHCKOW MJICHTHYHOCTH; TOTOBHOCTH K
CaMOpa3BUTUIO,  CaMOCTOSTEIBHOCTH W CAMOOIIPENIENICHUI0;  HAJIW4He
MOTHBAIlMM K OOyYEHHIO; TOTOBHOCTb U CIOCOOHOCTh OOYyYaronIuxcs
PYKOBOJICTBOBaTbCS MNPHUHSATHIMU B  OOIIECTBE TMpaBWIaMHM U HOpPMaMu
MOBEJICHUS; HAJTMYKUE MPABOCO3HAHUSI, SKOJOTHUYECKON KYJIbTYpPhI; CIIOCOOHOCTh
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JIn4HOCTHBIE pPE3YyJbTAaThl OCBOCHUSI MpeaMeTa «XHUMHS» OTpakaroT
c(hOpPMHUPOBAHHOCTh OMBITA TMO3HABATEIBLHON M TPAKTUUYECKON JEATeIbHOCTH
00yJaromuxcsi B mMpoliecce peain3ainu 00pa3oBaTeIbHOM €SI TEIHLHOCTH.

JIngHOCTHBIE pPE3YyJbTAaThl OCBOCHHUSI MpeaMeTa «XHUMHS» OTpakaroT
c(OPMHUPOBAHHOCTh OMBITA TIO3HABATEIHLHOW W TPAKTUYECKOW IEATEeTHLHOCTH



oOyJaronuxcs B MpoLecce peanu3alunu 00pa30BaTeIbHON AESITETbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUSA .

OCO3HaHUS  OOYYAIOMIMMHUCS  CBOMX KOHCTUTYUMOHHBIX TIpaB H
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOIOPSIKY;

MPEJCTABICHUS] O COIMAJIbHBIX HOPMAaX U MpaBUIaX MEKIMYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKON [EATEIBHOCTH IPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUN YY€OHBIX U MO3HABATEIbHBIX 33]1a4, BHIMIOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHMUMATh M NMPUHUMATh MOTHUBBI, HAMEPEHUS, JOTUKY U
apryMEHTHI IPYTUX MPU aHATU3E PA3IUYHbIX BUAOB YUCOHOU AESTEIHHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOIIEGHHUS K MCTOPUUYECKOMY U HAaydYHOMY HAacCJIEAUIO
OTE€YECTBEHHON XUMUM;

YBOKEHHSI K MPOIIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTHUECKOTO
NPUIOKEHUSI XUMHUH, OCO3HAHUS TOTO, YTO JIaHHBIE HAYKH €CTh pE3yJbTar
JUIMTENIbHBIX ~HAONIOACHUM, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX TOHCKOB,
MMOCTOSIHHOTO TPy/ia YUEHBIX U MIPAKTUKOB;

HMHTEpeca W TO3HABATEIbHBIX MOTHUBOB B MOJYYECHHH U MOCIEAYIOIIEM
aHanu3ze  uHGOpPMAIMKM O  MEPEJOBBIX  JIOCTHIKEHHUSX  COBPEMEHHOM
OTEYECTBEHHOW XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH  OIIGHMBATh CUTyallUM, CBSI3aHHBIE C XUMHUYECKUMU
SBJICHUSMH, U IPUHUMATh OCO3HAHHbBIC PEIICHUSI, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OILICHUBATh CBOE MOBEJCHUE W MOCTYNKHU CBOMX TOBAPHUILEH C
MO3UIIMHA HPABCTBEHHBIX M TMPABOBBIX HOPM M C Y4E€TOM OCO3HAHUS
MTOCJIEACTBUN MMOCTYIIKOB;

4) gopmMupoBaHNs KYJbTYPbI 310POBbS:

NOHUMAaHUSl IIEHHOCTEW 370poBOro u Oe3omacHoro obpasza KU3HH,
HE0OXOAMMOCTH OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
NICUXUYECKOMY 3]I0POBbIO;

coOMIoICHNs TIpaBWJI O€30MacHOr0 OOpallleHUs] C BEIIECTBaMU B OBITY,
MIOBCEJHEBHOM KU3HHU, B TPYJI0BOU AECATEIBHOCTH;

MMOHMMAHUSl [IEHHOCTU TMPaBUJ HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0€30I1acHOr0 TOBEACHUS B CHUTYaIUSX, YTPOXKAIOIIMX 3I0POBBIO U KU3HU
JIIOJIEH;



OCO3HaHMSI  TMOCIHEACTBUM U HENPUATHS  BPEAHBIX  MPUBBIYEK
(ynotpeOneHust aakorosi, HApKOTUKOB, KypEHHUs );

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HMCCIIEI0BATEIbCKOM
NEeSATEAbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPUYECKOW U JAPYIMX BHJAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3aJad
COIMAJIbHON HAMpaBJIeHHOCTH (B paMKax CBOETo KJlacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY HM3YYEeHHIO Mpodeccuil pa3iuyHOro poja, B
TOM YHUCJIE HA OCHOBE MMPUMEHEHUS MTPEAMETHBIX 3HAHUI IO XUMUHU;

YBOKEHUSI K TpPyay, JIIOASM TpyAa U pe3yibTaTaM TPYAOBOM
NEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUAYAJIHHON TPacKTOPHUH
oOpaszoBaHus, Oyayiier npodeccun U peanusalud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB
1 IOTpeOHOCTEH 001IeCTBa;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTMYECKU II€JIECO00PA3HOr0 OTHOIIEHMsSI K MPUPOAE KaK HCTOYHUKY
CYILLIECTBOBAHMS KU3HU Ha 3EMIIE;

MMOHUMAaHUsS TI00aJBbHOr0 XapaKTepa 3KOJOTMYECKHX MpOOJIeM, BIUSHHS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE IPUPOAHON U COLMATIBHON CpEbL;

OCO3HaHUsI HEOOXOJMMOCTH UCIOJIb30BAaHUSL JOCTIKEHUNW XUMUU IS
pelIeHUs BOIPOCOB PAlMOHAIBHOTO NPUPOJOTOJIb30BAHHS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BpEI OKPYKAIOLIEH
MPUPOJHON Cpesie, YMEHHs TPOTHO3MPOBATh HEOIArONPUATHBIE SKOJIOTMUYECKUE
MOCJIEACTBUSA MPEIIPUHUMAEMBIX IEUCTBUI U MPEAOTBpALIATh UX;

HaJu4usi Pa3BUTOrO0  HKOJOTHMYECKOTO  MBIIUICHHS, HSKOJOTHYECKON
KYJbTYpPBI, OMbITa JACSATEILHOCTH SKOJIOTMYECKOW HANpaBJIECHHOCTH, YMEHHS
PYKOBOJACTBOBATHCSI UMU B TTO3HABATEILHONW, KOMMYHUKATUBHON U COLIMATILHOM
MPaKTUKE, CIOCOOHOCTHM W YMEHHUS aKTHUBHO MPOTUBOCTOATH HJICOJIOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

MHPOBO33pPEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHOW MPAKTUKHU;

MOHUMAaHUS CHeMUUKN XUMUW KaK HayKd, OCO3HAaHHS €€ pOJu B
(dbopMHUpPOBaHNY PAIMOHATIEHOTO HAYYHOTO MBIIIJICHUS, CO3AaHUH IIEIOCTHOTO
MIPEACTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJIBI U YEJIOBEKa, B
NO3HAHWUU TPUPOJHBIX 3aKOHOMEPHOCTEW M PEIIEHUU MpOoOJEM COXpaHEHUS
IPUPOAHOTO PABHOBECHS;



yOexKAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU sl COBPEMEHHOMU
[MBWIM3AIMN: B €€ TYMaHHCTUYECKON HAMpaBICHHOCTH W BAXHOW DPOJU B
CO3JIaHUM HOBOW 0a3bl MaTepUaJbHOM KYJIbTYPhl, B PEIICHUU TJI100aTbHBIX
mpo0JieM YCTOWUYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, IHEPTETHUECKOM,
MUIIEBOM M  SKOJIOTUYECKOW OE€30MaCHOCTH, B Pa3BUTHH  MEIUIMHBI,
oOecreueHn YCIOBHUM YCTECIIHOTO TPYAa M SKOJIOTHIECKA KOMGPOPTHOHN KU3HH
Ka)KJI0TO YICHA OOIIECTBA;

€CTeCTBEHHO-HAyYHOW T'PaMOTHOCTH: IIOHMMAaHMS CYIIHOCTH METOJIOB
MO3HAHMUS, HCMOJb3yeMBbIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
WCIIOJIH30BaTh TIOJy9aeMble 3HAHWS I aHaIW3a W OOBSICHEHUS SBICHUUN
OKPYXKAIOIIET0 MHUpa W TMPOUCXOIANIMX B HEM W3MECHCHHM, YMCHHS JeiaTh
000CHOBaHHBIC 3aKJIIOYEHHUS] HAa OCHOBE HAy4YHBIX (DAKTOB U HMMEIOIIHNXCS
JAHHBIX C IENBIO MOJYyYCHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITCIBHO HCIIOJIb30BaTh XHUMHYCCKHE 3HAHHS IS
perIeHus IPOoOJIEM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K TO3HAHUIO, UCCIIEIOBATENIbCKOMN AeSTEIbHOCTH;

FOTOBHOCTH M CIIOCOOHOCTHM K HENpPEphIBHOMY OOpa3oBaHUIO U
caM0o00Opa30BaHMIO, K AKTHBHOMY TIOJYYCHHIO HOBBIX 3HAHMM IO XUMHU B
COOTBETCTBHUH C )KU3HEHHBIMH MOTPEOHOCTSMH;

WHTEpeca K  OCOOCHHOCTSIM  TpyJa B pa3MuHbIXx  cdepax
po¢eCCUOHAILHON JIeATEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHble pe3yJabTaThl OCBOCHHS MPOTPAMMBI IO XUMHUU Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIFOYAIOT:

3HaUMMble 1 (QOPMHUPOBAHMS ~ MHUPOBO33PEHUA  00yYaroluXcs
MEXAUCIIUTUIMHAPHBIC (MEXIpeIMETHBIC) OOIIIeHAyYHbIE MOHSITHS,
OTpaXkarolye IEJOCTHOCTh HAYYHOM KapTHHBI MUpa U CHEnudUKy METOJI0B
MO3HAHUS, WCIOJIL3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, Hay4dHbIA (PakT, MPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAONIOJCHHE, H3MEpPEHUE,
AKCIIEPUMEHT U JPYTHE);

YHUBEpCAJIbHBIC y4eOHbIe JEeHCTBUS (mo3HaBaTeIbHEIC,
KOMMYHUKATHBHBIC, PpETYJIATHBHBIC), oOecmeunBarone (GopMupoBaHue
GyHKIIMOHATBLHON TPAMOTHOCTU U COIUAJIBHONM KOMIIETEHIIMKY O0Yy4aroIIuXCs;

CIIOCOOHOCTb o0yuaroumxcs UCIIOJIb30BaTh OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MHUPOBO33PCHUYECKHE 3HAHUS U yHHUBEPCAIbHBIC
y4eOHbIe ICVCTBUS B TIO3HABATEIILHON U COIIMAILHON TIPAKTUKE.



MertanpeaMeTHbIE Pe3yJIbTAaThl OTPAXKAKOT OBJIAJCHHE YHUBEPCAJIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMA, KOMMYHUKATUBHBIMA ¥  PETYJSITUBHBIMHU
JIEHCTBUSIMH.

Io3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE el CTBUSA

1) 6a30BbIe JIOrHYECKHE TeHCTBUSA:

CaMOCTOSATENbHO  (OpMyJIHpOBaTH M aKTyaJIH3UpoBaTh  MpodiieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpENENATh LEeJU JEATeIbHOCTH, 3a/aBas NapaMeTpbl U KPUTEPUH HUX
JOCTUKEHHUS, COOTHOCUTHh PE3YJNbTaThl JEATEIBHOCTU C IOCTaBICHHBIMU
LETISIMU;

UCIIOJIb30BaTh NP OCBOEHUU 3HAHUW MPUEMBI JIOTUYECKOTO MBIILUICHHUS:
BBIJICTISATh XapaKTepHbIE MPU3HAKK MOHSATUNA U yCTaHABIMBATh UX B3aUMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS AJ1s1 OOBICHEHUS OTACIBHBIX (PaKTOB
U SIBJICHUM;

BBIOMpATh OCHOBAaHUA M KPUTEPUM I KiIacCU(PUKAIMK BEUIECTB U
XUMHYECKUX PEAKILINA;

YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXIY HW3YYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKICHUS (MHIAYKTUBHbBIC, HEAYKTUBHBIC, IO
aHAJIOTUH), BBISBIIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKJIFOUCHHS,;

NPUMEHATh B MPOIECCE TO3HAHMUS  UCHOJb3yeMble B  XUMHUU
CUMBOJINUECKHE  (3HAKOBBIE)  MOJIeNIM, NPeoOpa3oBBIBATh  MOJCIbHBIC
NpEACTaBICHUS — XUMHUYECKHMH 3HAaK (CUMBOJ) 3JIEMEHTa, XHUMHYECKas
dbopmyna, ypaBHEHHE XHUMHYECKOW pEaKIMd — TPU PEIIeHUH YYEOHBIX
MO3HABATENbHBIX W MPAKTUYECKUX 3aj]lay, MPUMEHITh HAa3BaHHBIE MOJCIIbHBIC
MIPEJCTABIICHUS JJI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3yUaeMbIX BEILECTB
Y XUMUYECKUX PEAKLIUH.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE AeiiCTBUA:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHUYECKUX
pEeaKInii;

dbopmynupoBaTh LEIM W  3aJayd  MCCJIEAOBAHHUSA, HCIOJIb30BaTh
MOCTABJICHHBIC M CAMOCTOSITENIFHO CHOPMYITHPOBAHHBIE BOMPOCHI B KAYECTBE
WHCTPYMEHTA MO3HAHUSI U OCHOBBI TSI (POPMUPOBAHUS THUIIOTE3HI IO TTPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKICHU;

BJIQJIETh HAaBBIKAMHM CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS M TPOBEACHUS
YUYEHUYECKUX OKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HaOII0JaTh 3a
XOJIOM  TpOIlecCa, CaMOCTOSITEIbHO  MPOTHO3UPOBATH €ro  Pe3yibTarT,



dbopmynupoBath 000OIIEHNS ¥ BBIBOJBI OTHOCHUTEIBHO JTOCTOBEPHOCTHU
pE3yNbTAaTOB UCCIEIOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOACIAHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKON HCCIeNOBATENbCKOW UM MPOEKTHOU
JESITeNIbHOCTH, TPOSBISATh CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIHLHOMY
MOWCKY METOJIOB PEUICHHs MPaKTUYECKUX 3a]ady, MPUMEHEHUIO Pa3IHMYHbIX
METOJIOB MTO3HAHUS.

3) paboTa ¢ nundopmanueii:

OPUEHTHUPOBAThCS B PA3JIMUYHBIX HCTOYHHMKAX HHPoOpManuu (Hay4dyHO-
MOMyJISIpHAsE JINTEpaTypa XUMHYECKOTO COACpXKaHHs, CIPaBOYHBIE MOCOOUS,
pecypcsl UHTepHEeTa), aHAIM3UPOBATh HHPOPMAIUIO PA3IMYHBIX BUJIOB U (HOpM
NpEICTaBIICHUs,  KPUTHUYECKHM  OLIEHMBaTh €€  JOCTOBEPHOCTh U
HENPOTUBOPEUYHUBOCTH;

(GbopMyITHUPOBATH 3aMPOCH U MPUMEHATH Pa3INYHbIe METOABI IIPU MMOUCKE U
otOope wuHpOpMaIMK, HEOOXOAMMOW JJi BBIMOJHEHUS Y4YEOHBIX 33134
OIPEJICIIEHHOTO TUIIA;

IpUOOpETaTh OMBIT MUCIOJb30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHMAIbHYIO (OpMy TMpeAcTaBIICHUS
nH(popmanuu (cxemsbl, rpaduKu, TMarpaMmbl, TAOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJb30BaTh HAyUYHBIM $3bIK B KAauecTBE CpEACTBA IMpU padboTe ¢
XUMUYECKON HH(OpMaIuen: NpUMEHITh MEXIpeAMETHbIe ((pu3nUecKue u
MaTeMaTU4YeCKue) 3HAKM W CHUMBOJBL,  GopMynbl, aOOpeBUATYpHI,
HOMEHKJIATYpY;

HCIIOJIBb30BaTh 3HAKOBO-CUMBOJIMYCCKNEC CPCACTBA HAIIAAHOCTH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUSA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1a€MOI TEMBI B XOJI€ TUATIOTA
W/WJIN TUCKYCCHUH, BBICKA3bIBATh UCH, POPMYIUPOBATH CBOU MPEITIOKECHUS
OTHOCHUTEJILHO BBITIOJTHEHUS MIPEITIOKEHHON 3a/1a4H;

BBICTYNATh C MPE3CHTALUEN PE3YJIbTATOB MMO3HABATEILHON JESATEIbHOCTH,
MOJYYEHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IPH
BBITIOJTHEHUM XMUMHUYECKOTO OKCIEPUMEHTa, MPaKTUUYECKON paboThl IO
MCCJICIOBAHUIO CBOMCTB M3y4YaeMbIX BEIIECTB, peajn3aluu y4eOHOTO MPOCKTa,



U (QopMyIMpOBaTh BBIBOABI IO pe3yJbTaTaM MPOBEAEHHBIX HCCIEAOBAHUN
MyTEM COTJIACOBAHUS MO3UIMI B X0/1€ 00CYKIECHUS 1 0OMEHAa MHEHUSIMU.

PeryisiTuBHbIE YHHBeEpPCAJbHbIE YYeOHbIe NeiCTBUA:

CaMOCTOATENIBHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO ITO3HABATEIIBHYIO
NEeATEIbHOCTh, ONpeneNsis €€ LEeNM W 3aJadd, KOHTPOIMPOBAaTbH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBAaTh MpejiaraeMblii alropuT™M JEUCTBUMA IpHU
BBITIOTHEHUH YYE€OHBIX M HCCIEIOBATENbCKUX 3a/lad, BBHIOMpaTh Haunboisee
3¢ (deKTUBHBIA CcOCO0 UX pPEIIEHUs C Y4ETOM IMOJIY4YEHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYIIECTBJISITh CAMOKOHTPOJIb JACSATEIBHOCTH Ha OCHOBE CaMOaHaln3a U
CaMOOILICHKH.

INPEIAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3yabTaTBIl OCBOCHHS TPOTpaMMbl TIO XHMHH Ha
yriyOJIEHHOM YpPOBHE Ha YpPOBHE CpEIHEro OOIIero oO0pa30BaHUS BKJIIOYAIOT
cnenuduyeckue s yueOHOTo mpeaMeTa « XMMHUsh Hay4dHbIe 3HAHUS, YMEHUS U
CIOCOOBI ICCTBUH 110 OCBOCHUIO, UHTEPIIPETAIIMH U MTPEOOPA30BAHUIO 3HAHUIA,
BHJIBI JACSATEIBHOCTH IO MOJYYCHUIO HOBOTO 3HAHUSA W MPUMCHCHHIO 3HAHWH B
Pa3TUYHBIX YYCOHBIX CUTYAIUIX, @ TAK)KE B PEaTbHBIX JKH3HEHHBIX CUTYAIHSX,
CBA3aHHBIX C XUMHEH. B mporpamme Mo XMMHHM MPEIMETHBIE PE3yJIbTAThI
IIPE/ICTABIICHBI TI0 TOJIaM U3YUYECHUSI.

10 KJIACC

IIpenmeTHble pe3yibTaThl OCBOEHUS Kypca «OpraHuyeckas XUMUS
OTpaXkaroT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUN: O MECTE€ U 3HAYCHUU OPTaHUYECKOU
XUMUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJu B 00ECIICUCHUU YCTOWUYHUBOTO
Pa3BUTHS YEIOBEUYCCTBA B PEIICHUH MPOOJIEM SKOJIOTHUCCKOU, IHEPTCTHIECCKON
U TUIIeBON 0€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, CO3JaHUM HOBBIX
MaTeprajioB, HOBBIX HMCTOYHHUKOB JHEPTHHM, B OOECICUCHHMH PallMOHAJIBHOTO
MIPUPOJIOTIOIB30BaHuUs, B (DOPMUPOBAHUN MUPOBO33PEHUSI U OOIIEH KYJIbTYpPHI
YeJIoBeKa, a TakXKe HSKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
37I0pPOBBIO M TIPUPOJHOM Cpefie;

BJIQJICHUE CHCTEMOM XUMHWYECKMX 3HAHWUM, KOTOpas  BKJIOYAET:
OCHOBOTIOJIATAIOIINE TOHATUS — XUMHUYECKUH JJIEMEHT, aToM, SJApO H
9JIGKTpOHHAsE 000JI0uKa aroma, S-, P-, d-aTOMHBIE OpPOWTAIH, OCHOBHOE W
BO30YKJIEHHOE COCTOSIHUSA aroMma, ruOpuau3anusi aTOMHBIX OpOMTaseld, WOH,



MOJIEKYJIa, BaJ€HTHOCTb, 3JEKTPOOTPULATENBHOCTh, CTEINEHb OKUCIEHUS,
XUMHUYECKas CBs3b, MOJIb, MOJISIpHAsT Macca, MOJISIPHBIA 00BEM, yriepoaHBIN
CKeJeT, (yHKUMOHAJIbHAs TIpynmna, pajgukaig, CTPYKTypHble (HOpMyIIbl
(pa3BEépHyTHIE, COKpALEHHBIE, CKEJETHBIE), H30MEpUs CTPYKTypHas U
IIPOCTPAHCTBEHHAs (T€OMETPHUUYECKAs!, ONITUYECKAs), ©30MEPbI, TOMOJIOTMYECKUI
psa, TOMOJIOTH, YIJIEBOJOPOABI, KUCIOPOJ- U a30TCOAEPKAIINE OPTraHUYECKUE
COCIMHEHHSI, MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCMHEHUS; TEOpHUH, 3aKoHbI (mepuoauyeckuii 3axkoH JI. M. Mennaeneena,
TEOpHsI CTPOEHUS OpraHnYeCKuX BemecTB A. M. byTiiepoBa, 3aK0H COXpaHEHUS
MacChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAILEHUS SHEPTUHU MTPU XUMUYECKUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI S3BIK XUMUH,
MHUPOBO33pPEHUYECKUE 3HAHUS, JIEKAIME B OCHOBE INOHWMAHUS NPUYMHHOCTH U
CUCTEMHOCTHM XHMHMYECKMX SBJIICHHMM; MPEICTABICHUS O MEXaHU3Max
XUMHUYECKUX peaKLHnid, TEPMOJIUHAMHYECKUX U KHMHETHYECKUX
3aKOHOMEPHOCTSIX WX MPOTEKaHWs, O B3aMMHOM BJIMSHUM aTOMOB M TpPyNI
aTOMOB B MOJIEKYJIax (MHAYKTHUBHBIN U ME30MEpHBIA 3P PEeKThl, OpUeHTaHTHI | 1
Il pona); dakrosornyeckue CBEIACHHsSI O CBOMICTBaX, COCTaBe, IMOJYyYEHUU U
0€30MacCHOM HCIIOJIb30BAHUM BaXHEHMIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAaKTUYECKOM JIEATEIbHOCTH 4YEJOBEKa, OOIIMX HAy4YHBIX [PUHLHUIIAX
XUMUYECKOTO TPOU3BOJACTBA (HAa MpUMEpe NPOU3BOJACTBA  METAHOJIA,
nepepaboTKu HeTH);

c(OpPMUPOBAHHOCTh YMEHUM: BBIABIIATh XapaKTEPHbIE MPU3HAKU MOHITHMH,
YCTAaHABJIMBATh MX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOILIHE IOHITHS
MIPU OMKUCAHUU COCTaBa, CTPOEHHUS U CBOMCTB OPraHUYECKUX COCIMHEHHIA;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

UCII0JIB30BaTh XMMHUUYECKYIO CHMBOJIMKY JUISI COCTABJICHUS MOJIEKYJISIPHBIX
U CTPYKTYpPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX U CKEJIETHBIX) (QopMys
OpraHUYECKUX BEIIECTB;

COCTABJISITh YPABHEHUS XMMHUYECKHX pEaKIMil U pacKpblBaTb UX
CYLIHOCTh:  OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUH  MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OallaHca 3TUX peakiuil, peakuil HOHHOro oOMeHa
yTEM COCTABJICHUS UX MOJHBIX U COKPAILIEHHBIX HOHHBIX YPABHEHUM;

M3rOTaBJIMBaTh  MOJAEIM  MOJEKYJ OpPraHWYeCKHX  BEIIECTB IS
WUTIOCTPALIUU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMS;

cOPMUPOBAHHOCTh ~ YMEHUI: yCTaHaBIMBAaTh  IPUHAJICKHOCTh
M3YYEHHBIX OpPraHMYEeCKHX BEIIECTB II0 HX COCTaBy H CTPOCHHUI0 K
ONpeAeNéHHOMY KIJIAcCy/TpyIllie COEAMHEHUH, JaBaTh KM Ha3BaHUS II0
cuctematnyeckor Homenkiarype (IUPAC) wu mnpuBoauTh TpUBHAIIBHBIE
Ha3BaHUS JJIsl OTIENbHBIX NMPEJCTABUTENEH OPraHMYEeCKUX BELIECTB (ITHUJIEH,



alleTWJIeH, TOJYOJI, TJWLEPUH, JTHICHTIUKOIb, (eHod, (QopMalbaeru,
alieTaubJerul, alleTOH, MypaBbUHasl KUCIIOTa, YKCYCHasl KUCII0Ta, CTeapUHOBA,
OJIEMHOBAsI, NAJIbMUTUHOBAS KUCJIOTHI, TJIUIHMH, aJlaHUH, MaJlbT03a, PpyKTO3a,
aHWIVH, TUBUHUJI, U30TIPEH, XJIOPOIIPEH, CTUPOJI U APYTHUE);

cOpPMUPOBAHHOCTh YMEHHS OIpPENEsITh BHJ XHUMHYECKON CBSI3U B
OpPraHUYECKUX COEIMHEHUSX (KOBAJICHTHAs M HOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJHAsI CBSI3b);

c(OPMUPOBAHHOCTh YMEHUS NPUMEHATH IOJOXKEHHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. BbyriepoBa 1yisi 0OBSCHEHHS 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpPMUPOBAHHOCTh YMEHHUU  XapaKTepu30BaTh COCTaB, CTPOCHHE,
(u3nyeckue U XMMUYECKUE CBOMCTBA TUIIMYHBIX IMPENCTABUTENIEH PA3IUUHBIX
KJAaCCOB  OPraHMYECKUX BEIECTB: AaJKAaHOB, LUKJIOAJIKAHOB, aJIKEHOB,
aJIKaJINCHOB, AJIKNHOB, ApOMATHYECKUX YTJIEBOAOPOJIOB, CIIUPTOB, aJIbJETHIOB,
KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXHBIX 3(QHUPOB, KHUPOB,
HUTPOCOCTUHEHU U aMHHOB, aMHHOKHCIIOT, O€JIKOB, yTI€BOIOB (MOHO-, IU- U
HOJIUCaxXapuioB), WUIIOCTPUPOBAaTh TEHETUYECKYIO CBSA3b MEXAY HUMU
YPAaBHEHUSIMU COOTBETCTBYIOIIMX XHUMHUYECKHX PEAKIHUI € HCIOJIb30BaHUEM
CTPYKTYPHBIX (HhOpMYJ;

c(hOpPMHUPOBAHHOCTh YMEHHUS TOATBEP)KAaTh Ha KOHKPETHBIX MpUMeEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CLIOCOOHOCTH OPraHUYEeCKUX COEIUHEHUIN
OT KpaTHOCTU M THUIIa KOBAJEHTHOH CBS3U (0- U T-CBSI3U), B3aUMHOTO BIIUSIHUS
aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTH YMEHHUSI XapaKTepU30BaTh UCTOYHHUKHU
YTJIEBOJOPOAHOTO ChIpbA (HEPTh, NPHUPOAHBIA Ta3, Yroib), CIOCOOBI €ro
nepepaboTKU U MPaKTUYECKOE MPUMEHEHHE MTPOTYKTOB MepepadoTKH;

c(OpPMUPOBAHHOCTH BJIAJICHUSI CUCTEMOM 3HaHUN O €CTECTBEHHO-HAayUHbIX
METO/laX  T[O3HAaHWUS —  HAONIONCHWH, W3MEPEHHU, MOJCIUPOBAHHH,
SKCIIEpUMEHTE (peajbHOM U MBICICHHOM)  YMEHHS PUMEHSTh 3TH 3HAHUS;

chOpPMUPOBAHHOCTh ~ yYMEHHSA  TPUMEHSATH  OCHOBHBIC  OMNEpaluu
MBICITUTEILHON JEATeIbHOCTH — aHaju3 W CHHTE3, CpaBHEHHE, 000O0IIeHHE,
CUCTEMAaTHU3allhi0, BBISBJICHHUE MPUYUHHO-CIEACTBEHHBIX CBsI3€d — A
M3Y4YEHHS CBOMCTB BELIECTB U XUMHUECKUX PEAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHUH: BBISBIIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUN
C TMOHATUSMHU U TPEACTABICHUSMU APYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB
g 0oJee OCO3HAHHOTO IMOHMMAaHMs CYIIHOCTH MaTepuaibHOIO €IWHCTBA
MHUpa, HCIOJIb30BaTh CHUCTEMHBIC 3HAHUSA [0 OPraHUYECKOM XUMHUHM IS
OOBSICHEHHSI ¥ TIPOTHO3WPOBAHMS SIBJICHUN, WMEIOIUX €CTeCTBEHHO-HAYUYHYIO

LIPUPOAY,



c(hOpPMHUPOBAHHOCTh YMEHHUH: TPOBOJUTH PACUETHI TIO0 XUMHUYECKUM
dbopMynaM ¥ yYpaBHCHHMSIM XHMHUYCCKHX pEaKIHid C HCIOJIb30BAHUEM
dbu3ndyecknx BenMYMH (Macca, O0O0BEM Ta30B, KOJHMYECTBO BEIECTBA),
XapaKTepU3yIOIIUX BEIIECTBA C KOJHMYECTBEHHOM CTOPOHBI: PACYETHI IO
HaXOXJIECHUI0O XHUMHYECKOW (OPMYJIBI BEMIECTBA IO HW3BECTHBIM MAaCCOBBIM
JOJISIM ~ XUMHYECKUX  DJIEMEHTOB, TMPOJYKTaM  CTrOpaHus, IUJIOTHOCTH
ra3000pa3HbIX BEIECTB;

c(OPMHPOBAHHOCTh YMEHHI: TMPOTHO3UPOBATH, AaHAIM3UPOBATH U
OLICHUBAThH C MO3UIUN IKOJOTUYECKON OE30MaCHOCTH MOCIEACTBUS OBITOBOUN U
MIPOU3BOJICTBEHHOM JIEATEIBHOCTH YEJOBEKA, CBA3AHHOM ¢ TmepepaboTKoi
BEIIIECTB, HCIIOJb30BaTh TMOJYYEHHbIC 3HAHUS [JIsi TPUHATHS TPaMOTHBIX
pelieHnit npobJieM B CUTYaIUsIX, CBI3AHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CAMOCTOATENILHO IJIAHUPOBATh U MPOBOAUTD
XUMUYECKUN SKCIEPUMEHT (MOJy4YeHHUE U U3YUYEHUE CBOMCTB OpPraHUYECKHUX
BEIIIECTB, KAYECTBEHHBIC PEAKIMU YIJIEBOJAOPOJOB PA3JIMYHBIX KJIAaCCOB H
KHCJIOPOACOIEPKAITUX OPTaHUYECKUX BEIIECTB, PEIICHUE YKCIIEPUMEHTATBHBIX
3a/lay MO PACHO3HABAHUIO OPTraHUYECKHX BEHIECTB) C COOJIIOJICHUEM IPaBUI
6e3omacHOro oOpalieHHs] C BEIIECTBAMHU M JIaOOPATOPHBIM OOOPYIOBAHHUEM,
dbopmMyIupoBaTh I1IEJIb HCCIEIOBAHUS, MPEJACTABIATh B pa3audyHoOil (dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUI:

coOJI0/IaTh MpaBUiia HKOJOTUYECKHU 11€71eCO00pa3HOro MOBECHUS B OBITY
U TPYAOBOM JEATEIBHOCTH B LEISAX COXPAHEHUSI CBOETO 3J0pPOBbS,
OKpYXaroIIEH MPUPOTHON CPEIbl U TOCTHXKEHUS €€ YCTOMYNBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JEHCTBUS HA JKUBBIE OPTraHU3MBbl
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs CMbICH TTokaszareis [1J1K;

aHATM3UPOBATh 11E1€CO00Pa3HOCTh MPUMEHEHUSI OPTAaHUYECKUX BEIIECTB B
MIPOMBIIJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIEHUS PUCK-TI0JIb3;

c(hOpPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBIATH II€JICHANPABICHHBIA MOUCK
XUMUYECKON HMH(POpMalMd B Pa3IMYHbIX HMCTOYHMKAX (Hay4yHas M y4eOHO-
Hay4dHas JIUTepaTypa, CpelcTBa MaccoBoi uHbopmaruu, MaTepHer u apyrue),
KPUTUYECKU aHATU3UPOBATh XUMHUYECKYI0 HHPOpMaIKIo, IepepadaThiBaTh €€ U
HCIIOJIb30BaTh B COOTBETCTBUU C MOCTABJICHHOM yueOHOM 3a1aueid.

11 KJIACC

[IpeameTHBIe pe3ynbTaThl OCBOCHHS Kypca «OOIIas u HeopraHudeckas
XUMHUS OTPaXKaroT:

c(hOpPMHUPOBAHHOCTH TIPEACTABICHUI: O MaTepUaIbHOM EIMHCTBE MUPA,
3aKOHOMEPHOCTSX M MMO3HABAEMOCTH SIBJICHUN TPHUPOJIBI, O MECTE U 3HAYCHUU
XUMUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOoJju B 00ECIICUCHUU YCTOMUYHUBOTO



Pa3BUTHS, B PEHICHUH MPOOJIEM IKOJIOTHYECKOW, YHEPTreTUIECKON M TMHUIIEBON
0€30MacHOCTH, B Pa3BUTUHU MEAMIIMHBI, CO3JAHUM HOBBIX MaTEPHAaJOB, HOBBIX
UCTOYHUKOB PHEPTUH, B 00ECIIEUEHUHN PAIMOHAIBHOTO MPUPOIOIOIb30BAHUS, B
GbopMHpPOBAaHWK MHUPOBO33PEHHUS W OOIIEH KyJIbTYphl YeEJOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOULIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM
cpene;

BJIQJICHUE CUCTEMOM XHMMHUYECKMX 3HAaHWH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATUSA — XUMHYECKHUW DJIEMEHT, aTOM, SIpO aToMma,
M30TOIBI, D3JICKTPOHHAas 000JI0Yka aroma, S-, P-, O-aromHbBIe OpOUTAIH,
OCHOBHOE€ U BO30YKIEHHOE COCTOSIHMSI aTOMa, THUOPUIU3AIUs aTOMHBIX
opOuTaneil, MOH, MOJIEKYJIa, BaJ€HTHOCTb, AJIEKTPOOTPHUILIATEIIBHOCTh, CTEIECHb
OKHUCJICHUSI, XUMHYECKas CBsI3b (KOBaJEHTHAs, HOHHAs, MeTauInyecKas,
BOJIOPOAHAsI), KpUCTAIIMYECKass peleTKa, XHMMUYEecKas peakius, pacTBOp,
ANEKTPOJIUTBI, HEDJIEKTPOJUTHI, JJIEKTPOJUTHYECKAs IUCCOLUMALMSA, CTEICHb
JUCCOLMALMM, BOJOPOIHBIM IOKAa3aTelb, OKHUCIHUTENb, BOCCTAHOBUTEIND,
TEIIOBOU 3(PPEKT XUMHUYECKOM pEeaklUHUH, CKOPOCTh XHUMHYECKON peakluu,
XUMHUYECKOE PAaBHOBECHE; TEOPHUM U 3aKOHBI (TEOpPHUS HIIEKTPOJUTHUECKON
aucconyanvu, nepuoguyeckuil 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUs
MacCChI BEILIECTB, 3AKOH COXPAHEHUs U MPEBPAIICHUSA SJHEPTUNA TP XUMHUECKUX
peaklMsIX, 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JIEWCTBYIOIIMX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK XMMHUU, MUPOBO33PEHUYECKUE 3HAHMS,
JeXaluye B OCHOBE ITOHMMAHUSA INPUYUHHOCTU U CUCTEMHOCTH XHUMHYECKUX
SABJICHUN; COBPEMEHHBIEC NPEACTABICHUS O CTPOCHUM BEIIECTBA HA aTOMHOM,
MOHHO-MOJIEKYJISIDHOM M HAaJIMOJIEKYJSPHOM YPOBHSX; IIPEICTABICHUSA O
MEXaHM3MaX XMMHUYECKHX pPEaKUHWi, TEPMOAUHAMHYECKAX M KHHETUYECKUX
3aKOHOMEPHOCTSAX UX IIPOTEKAHMS, O XMMHUYECKOM DPABHOBECHM, PACTBOPAX U
JUCIIEPCHBIX CUCTeMaxX; (PaKTOJOTUYECKUE CBEJCHHUS O CBOMCTBAaX, COCTaBe,
MOJIy4YeHUM W 0€30IaCHOM HCIOJIb30BAHUM BAXKHEUIIMX HEOPraHUYECKHUX
BELIECTB B OBITY M MPAKTHUECKOW NEATEIbHOCTH 4YeJIOBEKa, OOMIMX Hay4HbBIX
MIPUHLNNAX XUMHYECKOTO MTPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUM: BBISBIISTh XapaKTepHbIC MPU3HAKU TIOHITHH,
YCTaHABJIMBAaTh UX B3aMMOCBSA3b, HCIIOJIb30BATh COOTBETCTBYIOIIME IOHATHUSA
IIPY ONIMCAHUH HEOPTaHMYECKUX BELIECTB U UX ITPEBPALLCHUN;

c(hOpMHUPOBAHHOCTh YMEHUS UCIOIb30BATh XUMUUYECKYIO CUMBOJIMKY JJIs
cocTaBlieHUs (OpMyJ BEIIECTB U ypPaBHEHWH XMMHUYECKUX pEaKLuH,
cuctematudyeckyto HomeHkinarypy (IUPAC) wu TpuBmanbHble Ha3BaHUS
OTZEJIbHBIX BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHUSI ONPENEIATh BAJICHTHOCTh M  CTENEHb
OKHCJICHUS] XUMUYECKUX DJIEMEHTOB B COCOUHEHHMSX, BUJ XMMHUYECKON CBS3H



(KoBaJIeHTHasi, UOHHAs, METAJUIMYECKAs,, BOJOPOJHAsA), TUM KPUCTAIITUYECKOU
PELIETKA KOHKPETHOIO BEILIECTBA;

c(hOpMHUPOBAHHOCTH YMEHUS OOBSICHATH 3aBUCUMOCTH CBOMCTB BELIECTB OT
BUJIa XMMHUYECKON CBSA3M W THUIA KPUCTAJUIMYECKOW PpemETKU, OOMEHHBIM U
JIOHOPHO-AKIIENITOPHBIM MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

c(hOPMHUPOBAHHOCT, YMEHHH: KJIACCHU(PUITMPOBATh: HEOPTaHUYECKUE
BEILIECTBA MO WX COCTAaBY, XMMHYECKHE PEAKIMU MO PaA3JIMYHBIM IpPU3HAKAM
(uucnmy M COCTaBy pearupyrolludx BEIIECTB, TEIIOBOMY 3(h(eKTy peakiuu,
U3MEHEHHUIO CTENEHEH OKHUCJICHMsI D3JEMEHTOB, OOpPaTUMOCTH, Y4YaCTHUIO
KaTtaiu3aTopa M JIPyTue); CaMOCTOATEIFHO BHIOUPATh OCHOBAHHS M KPUTCPUU
TUTSI KTacCU(UKAIINK U3y4aeMbIX BEIIECTB M XUMHUECKHUX PEaKIINA;

c(hOpMHUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICT MEPUOJUYECKOTO 3aKOHA
J. W. MengeneeBa U JEMOHCTPUPOBATH €r0  CUCTEMATHU3UPYIOLLYIO,
O0OBSICHUTEIBLHYIO U POTHOCTUYECKYIO (PYHKIINH;

c(hOpPMHUPOBAHHOCTh YMEHHU: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XUMHMYECKHX 3JIEMEHTOB II€PBOrO—YETBEPTOTO NEPUOIOB
[lepnomnueckort  cucrembl .M. MengeneeBa, UCHOJNB3Ys  MOHATHSA
«QHEPreTUYCCKHE YPOBHN», «IHEPIETUUCCKHUE MTOAYPOBHUY, «S-, P-, 0-aTOMHBIC
opOuTaNn», «OCHOBHOE U BO30YXIEHHOE SHEPreTUYECKUE COCTOSHUS aToOMay;
OOBSICHSATh 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUUYECKUX AJIEMEHTOB U UX
coequHeHUK 10 nepuoaaM u rpynmnam Ilepuommueckon cucremsr [ .
MenzeneeBa, BaJEHTHbIE BO3MOXXHOCTM aTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOEHHUS UX IIEKTPOHHBIX 000JI0UEK;

c(OpMUPOBAHHOCTh YMEHHUM: XapaKTepus3oBaTh (OMHMCHIBATH) OOIIME
XMMHUYECKME CBOWCTBA BEHIECTB PA3JWYHBIX KIJIACCOB, IOATBEPKIATh
CYLIECTBOBAHUE T€HETUYECKOU CBSA3M MEXKIY HEOPraHMYECKUMHU BELIECTBAMHU C
IIOMOILBI YPAaBHEHNUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(hOpPMUPOBAHHOCTh YMEHHUSI PACKpPbIBaTh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBHUTEIBHBIX PEAKIMHA TOCPEACTBOM COCTABJIEHUS AJIECKTPOHHOIO
OanaHca ATUX peaKIUi; peakluii MOHHOTO OOMEHa MyTEM COCTaBJIEHUS HX
IIOJIHBIX M COKPAIIEHHBIX MOHHBIX YPAaBHEHUW; PEAKUMU TUAPOIU3a; PEaKLUN
KOMITJIEKCOOOpa3oBanusi (Ha TpUMEpe TUIPOKCOKOMIUJIEKCOB IIMHKA U
ATIOMUHUSA);

c(hOPMHUPOBAHHOCTh YMEHHUSI OOBSCHITH 3aKOHOMEPHOCTH MPOTEKAHUS
XMMHUYECKUX PEAKIMN C YUYETOM UX DHEPreTUUECKUX XapPAKTEPUCTHK, XapPaKTEP
W3MEHEHUSI CKOPOCTH XUMHUYECKOW PEAKIMHA B 3aBUCUMOCTH OT PA3JIUYHBIX
(dakTOpoB, a TaKkKe XapaKTep CMEIICHUS XUMUYECKOTO PaBHOBECHS O]
BIIMSIHUEM BHEIIHUX Bo3aehcTBuil (mpuniui Jle [larensbe);



c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XHWMHUYECKHE PpEaKIIiH,
JIeKAIIe B OCHOBE MPOMBINIJICHHOTO TMOTYYEHHUS CEPHOW KHUCIOTHI, aMMHUAKa,
oOllMe Hay4Hble TMPUHLHUIBI XUMUYECKUX IPOU3BOJCTB; IEIECO00Pa3HOCTh
NPUMEHEHUS! HEOPTAaHUYECKUX BELIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUS COOTHOIIEHUS PUCK-TI0JIB3a;

c(hOpPMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWUH O METOJAaX HAy4IHOTO
MO3HAHUA SIBIICHUW TPUPOJLI — HAONIONEHHE, WU3MEPEHHE, MOJCIUPOBAHUE,
AKCIIEPUMEHT (peajbHbIi U MBICICHHBIN), HCIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, YMEHHUS TMPUMEHATb HJTHU 3HAHUS TPU  IKCIEPUMEHTAIHLHOM
MCCJICIOBAHUH BEIIECTB U JJISI OOBSICHEHUS XUMHUYCCKHUX SBICHUN, UMEIOIINX
MECTO B MPHUPOJIC, MPAKTHIECCKON IEATEIHLHOCTH YEIOBEKAa M B MOBCEIHEBHOMN
KU3HH;

c(hOpPMHUPOBAHHOCTh YMEHHUS BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU
C TIOHATHSAMHU W TIPEACTABJICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
7u1st 00JIee 0CO3HAHHOTO MMOHMMAHUS MaTePHATBHOTO €TMHCTBA MHPA;

c(hOpPMHPOBAHHOCTh YMEHHS TPOBOJUTH PACYETHI: C HCIIOJIH30BAHUEM
MOHATUM  «MaccoBas JOJs  BEIIECTBA B  pacTBOpe» H  «MOJSIpHAs
KOHIIEHTpAIMs»; Macchl BelIecTBA WM O0BEMa Tra3za MO0 M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WM 00BEMY OJHOTO M3 YUIaCTBYIOIINX B PEAKITUU
BEIIIECTB; TEIIOBOro 3(deKTa peakiuu; 3HAYCHUS BOJOPOTHOTO IOKa3aTess
PacTBOPOB KHUCJIOT U IIEJIOYEH C M3BECTHOM CTEMEHBIO JTUCCOIUAIIMU; MAaCChl
(oOBEMa, KomMUecTBa BEIIECTBA) MPOIYKTA PEAKIIUU, €CITU OJIHO U3 MCXOJHBIX
BEIIECTB JAaHO B BHJE pACTBOpa C OINPEACIEHHOM MacCOBOM HOJIEH
PacTBOPEHHOTO BEIIECTBA WM JaHO B M30BITKE (MMEET MPUMECH); JOJIU BhIXO/A
MPOJIYKTa Peakuu; 00ObEMHBIX OTHOIIICHHH Tra30B;

c(hOpPMHUPOBAHHOCTh YMEHUN: CAMOCTOATEIHHO TJIAHUPOBATH U MPOBOJIUTH
XUMUYECKUN  DKCIEPUMEHT (TpOBEJEHHWE pEakiMid HOHHOTO  OOMEHa,
MOATBEP)KIECHNE  KAYECTBEHHOTO  COCTaBa  HEOPTaHMYECKUX  BEIIECTB,
oTpeeeHIe CPeabl PACTBOPOB BEIIECTB C MOMOIIBIO WHAMKATOPOB, N3YUCHUE
BIUSHUS Pa3UYHBIX (PAKTOPOB HA CKOPOCTHh XMMHUYECKON pEaKINH, PEIICHHE
AKCIIEPUMEHTANBHBIX 3a7ad 1o TemMaM «Mertamisl» U «Hemeramms»y) ¢
coOmro/lecHeM TpaBuil  0e30macHOrO  oOpamieHusi ¢ BEIIeCTBAMH |
nabopaTopHbIM  oO0opyaoBaHueM, (GOpMyJIUpOBaTh 1€Jb  HCCIEAOBaHUSA,
IIPEJICTABIIATh B PA3IMYHON (popMe pe3yJbTaThl SKCIICPUMEHTA, aHATM3UPOBATh
Y OIICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCT,  yYMEHHU: CcOONIOaTh TpaBWja  MOJb30BAHMS
XUMUYECKON TOCY/I0 W JTabOpaTOPHBIM 00O0pYyIOBaHHUEM, OOpAIICHUs C
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIIMSAMU IO BBITIOJTHEHHUIO JTA0OPATOPHBIX
XUMUYECKUX OMBITOB, SKOJOTHYECKH IIEIeCO00pPa3HOr0 TOBEACHHS B OBITYy W



TPYJAOBOU JIEATEIBHOCTH B LIEJISIX COXPAHEHUsI CBOErO 3/10POBbs, OKPYKarOLIEH
MPUPOJHOM Cpelbl M JIOCTHXKEHHS €€ YCTOMYMBOIO pPa3BHUTHS, OCO3HABATh
OMAaCHOCTh TOKCHMYECKOTO JEWCTBUS HAa JKHUBBIE OPraHU3Mbl OINPEACIEHHBIX
HEOPraHMYECKUX BEILECTB, NOHUMAas cMbich nokazarens [1/IK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIIECTBISATH IEJICHANIPABICHHBIN MOUCK
XUMHUYECKON HMH(OpMalMM B Pa3IWYHBIX HCTOYHUKAX (HaydyHas M ydeOHO-
Hay4yHas JIUTepaTrypa, CpelcTBa MaccoBoi uHbopmaiuu, MaTepHer u apyrue),
KPUTUYECKU aHAIU3UPOBATh XUMHUYECKYIO0 HHPOpMALIHIO, IepepadaThiBaTh €€ U
UCII0JIb30BaTh B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.
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aJKaHbI, 4650
[IUKIIOATTKAHBI
HenpenensHeie
YIIIEBOIOPOABI: bubnmnorexka HOK
2.2 AJIKCHBI, 14 1 https://m.edso0.ru/d69
aJIKaJUEHBI, df650
AIKUHBI
Apomaruyeckue bubmuoreka [JOK
2.3 YIIEBOIOPOABI 8 https://m.edsoo.ru/d69
(apensr) df650
94 [Tpuponubie 4 bubmuoreka [JOK
' HCTOYHUKH https://m.edsoo.ru/d69



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

YIIIEBOZOPOAOB U
uX nepepadoTka

df650

["asorennpounsson bubnmoreka [JOK
2.5 HBIE 4 1 https://m.edsoo.ru/d69
YIJIEBOAOPOIOB df650
Hroro no pazaeny 35
Paznen 3. Kucsiopoacoaep:xaniue oprannyeckue coeuHeHust
bu6nmoreka [IOK
3.1 Cnuptsl. ®enon 11 1 https://m.edsoo.ru/d69
df650
Kap6onunbHbie
COCIMHECHMUSI:
aJbJACTU]IBI U
bubnnoreka IIOK
KETOHBI.
3.2 KanG 21 1 https://m.edsoo.ru/d69
apOOHOBBIC 4650
KHCIIOTBI.
CrnoxHbIe 3(UPBHL.
Kupsl
bubmuorexa [JOK
3.3 YriieBomsl 9 1 https://m.edsoo.ru/d69
df650
Hroro no pazneny 41
Pa3znen 4. A3oTcoaeprkaniue opranHnyecKkue coeIuHeHus
AMUHBI. bu6nuoreka [IOK
4.1 AMHHOKUCIIOTHI. 12 1 2 https://m.edso00.ru/d69
benku df650
Hroro no pazneny 12
Paspen 5. BeicokoMoJIeKy A pHbIe COeUHEHUSA
BricokoMonekys bubmorexa [JOK
5.1 Y 6 1 https://m.edsoo.ru/d69
pHBIE COSTUHEHHS 4650
Uroro no pazaeny 6
OBIIEE
KOJIMYECTBO
102 3 6
YACOBIIO
ITPOI'PAMME
11 KIIACC
Ne HaumenoBan KoummuecTBo yacos DJIeKTPOHHbIE
n/  ue pa3ieiioB Bcer Konrpoanbn = Ilpakruueck  (uupoBbie)



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
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

n U TeM 0 bIe padoThI ne padboTsbl o0pa3oBaTe/bHbIE
NMPOrpaMmblI pecypchl
Paznen 1. Teopernueckue 0CHOBBI XUMHH
Ctpoenue
aToma.
[Tepuoauueck
Wi 3aKOH U
Mepuommueck bu6mmoreka [JOK
1.1 P 9 https://m.edsoo.ru/2dd57
asl cucrema
f24
XUMHYECKHX
ajieMeHTOB /I,
H.
MenneneeBa
Crpoenue
bubmuoreka [JOK
BEIIECTBA.
1.2 11 1 https://m.edsoo.ru/2dd57
MHoroo6pasu
f24
€ BEIIECTB
X UMIECKe bubmuoreka [JOK
13 19 1 3 https://m.edsoo.ru/2dd57
peaKIuu
f24
Utoro no pazneny 39

Pasnen 2. Heoprannueckas xummusi

2.1 HeMmertamiel 31 1 3
2.2 Meramist 23 1 2
Hroro no pazneny 54

Pa3zpea 3. Xumus 1 ;Ku3HbL

bu6mmoreka [JOK
https://m.edsoo.ru/2dd57
24

bu6mmoreka [JOK
https://m.edsoo.ru/2dd57
24

Metonarnl
[IO3HAHUS B
3.1 XHUMHH. 9

XUMHS U
JKU3HD

Hroro mo pasneny 9

OBILIEE

KOJIMYECTBO 102 4 8

YACOB I10

bu6mmoreka [IOK
https://m.edsoo.ru/2dd57
f24



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
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

I[TPOTPAMME

ITOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC

Ne

n Tema ypoka

~

KoaunuecTBO 4acoB

Be

€ro

MpakTuy

Jlara

usyye

HHUA

DJIEeKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

IIpenmer u
3HAUYCHHE
OpraHUYeCKOu
XUMHH,
Mpe/ICTaBICHUE
0
MHOT000pa3uu
OpPTraHUYECKUX
COCMHEHUI

DIIEKTPOHHOE
CTpOCHUE
aroma
yriepoaa
(ocHOBHOE U
BO30YXIEHHOE
COCTOSIHHMS).
BanentHsie
BO3MOXKHOCTH
aroma
yriepoaa
XuMuueckas
CBSI3b B
OpraHUYECKUX
COCIMHEHMSIX.
MexaHU3MBI
o0pazoBaHus
KOBaJICHTHOM
CBSI3U,
CIIOCOOBI
pa3pbiBa
CBs3E

1

02.009.

2025

04.09.

2025

05.09.

2025

bubnnoreka IIOK
https://m.edso00.ru/3686
e6f5

bubnuorexa [JOK
https://m.edsoo.ru/0ce6f
d4c

bu6nuoreka [IOK
https://m.edsoo.ru/8d39
5¢c8

Teopus

CTpOEHUS

09.09.

but6mmorekxa [IOK
https://m.edsoo.ru/9e59



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

OpraHUuYECKUX
COCIMHEHHH A.
M. bytneposa

2025

5ch8

Buner
HU30MEpHUU:
CTPYKTYpHasi,
MIPOCTPAHCTBEH
Hasl.
DJIEKTPOHHBIE
3 dexTh B
MOJIEKYJIax
OpraHUYECKUX
COEMHEHUI

[IpencraBnenu
eo
KJ1accuukam
HH
CHUCTEMAaTHUECK
as
HOMEHKJIaTypa
(IUPAC)
OpraHUYEeCKUX
BEIIIECTB

11.09.

2025

12.00.

2025

bu6nmoreka [IOK
https://m.edsoo.ru/b0e6
1661

bubnnoreka IIOK
https://m.edsoo.ru/c212
dd21

Knaccudukanu
s peakuuii B
OpraHUYeCKOu
XUMUHU

16.00.

2025

bubmuorexa [JOK
https://m.edsoo.ru/ba57
06aa

Cucremarusail
us U
000011IeH1E
3HAHUH T10
TeMe

18.009.

2025

bu6nuoreka [IOK
https://m.edsoo.ru/87a3
7cab

AJKaHBI:
TOMOJIOTHYECK
Ul psn, obmast
opmyuna,
HOMEHKJIaTypa
U U30MEpUs,
AIIEKTPOHHOE U
MPOCTPAHCTBEH
HOE CTPOCHUE
MOJICKYIT

19.09.

2025

bu6mmoteka [IOK
https://m.edsoo.ru/25al
4636



https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636

10

duznueckue u
XUMHYECKHE
CBOMCTBaA
aJIKaHOB

23.09.

2025

bu6nmmoreka [IOK
https://m.edso0.ru/3137
711c

11

Haxoxnenue
aJIKaHOB B
pUpPOJIE.
CnocoObl
MOJTYyYEHUS U
MIPUMEHEHHUE
aJIKaHOB

25.09.

2025

bubnmoreka [IOK
https://m.edsoo.ru/259b
0a5b

12

IMuknoankaHsI:
obmas
dopmyua,
HOMEHKJIaTypa
U U30MEpHs,
0COOEHHOCTH
CTPOCHUS U
XUMHUYECKUX
CBOICTB,
CIIOCOOBI
NOJTyYCHUS U
IPUMEHEHHUE

26.00.

2025

bubnnoreka IIOK
https://m.edsoo.ru/1567
30d2

13

14

Pemenne
pac4YETHBIX
3a1a4 Ha
omnpeacIeHue
MOJIEKYJIAPHOMI
bopMmybl
OpPraHUYECKOT0
BEIIIECTBA II0
MAacCCOBBIM
JIOJISIM aTOMOB
3JICMCHTOB,
BXOJISIIUX B
€ro COCTaB.
Cucremarusaig
s U
00001IeHEe
3HAHUM 110
TeME

AJIKEHBI:
TOMOJIOTHYECK

30.09.

2025

02.10.

bu6nuoreka [IOK
https://m.edsoo.ru/bf84
d8eb

but6mmorekxa [IOK
https://m.edsoo.ru/273b



https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e

15

uil psia, oOmmas
opmyua,
HOMEHKJIATypa,
JJIEKTPOHHOE U
IPOCTPAaHCTBEH
HOE CTPOCHUE
MOJIEKYII.
CrpykrypHas u
IFC-TPaHC-
U30Mepusi
AJIKEHOB

duznyeckue u
XHUMUYCCKHEC
CBOMCTBaA
aJIKCHOB.
[IpaBuio
MapkoBHHMKOBa

2025

03.10.

2025

Oale

bubmuorexa [JOK
https://m.edso00.ru/2106
9ccd

16

CnocoObl
[OJIy4YEHHUS U
[IPUMEHEHUE
aJIKEHOB

14.10.

2025

bubmuorexa [JOK
https://m.edsoo.ru/665d
c058

17

[IpakTuueckas
pabota Ne 1 mo
TeMe
"TTonryuenue
ATUIJIEHA U
U3YYEHHUE ETO
CBOMCTB"

16.10.

2025

bubmuorexa [JOK
https://m.edsoo.ru/0941
eed8

18

19

Pemenne
pac4YETHBIX
3a/1a4 Ha
oImpeneneHue
MOJIEKYJIAPHOMI
bopMmybl
OpraHUYeCcKoro
BEILECTBA

AJnKagueHbI:
CONPSKEHHBIE,
M30JIUPOBAHHBI
c,
KYMYJIHPOBaHH
EBIE.
OcobeHHOCTH

17.10.

2025

21.10.

2025

bu6nuoreka [IOK
https://m.edsoo.ru/e9ea
9921

but6mmorekxa [IOK
https://m.edso0.ru/0429
8c0a



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

SJICKTPOHHOI'O

CTpOCHUS
XuMudeckue
cBOHCTE bubnuorexa [JOK
20 . 23.10. https://m.edsoo.ru/e561
COTIPSIKEHHBIX 2025 2534
JIMCHOB
CnocoObl
HoNydeHIs I bubnmoreka [JOK
21 24.10. https://m.edsoo.ru/1aa8
MIPUMEHEHUE 2025 1660
aJIKaJueHOB
AJNKWHBL:
TOMOJIOTHYECK
Ui psj, oo1mas
dopmyua,
HOMEHKJIATypa, bubnmnoreka HOK
22 | DIEKTPOHHOE H 28.10.  https://m.edso0.ru/68b6
POCTPAHCTBEH 2025 ccae
HOE CTPOCHUE
MOJIEKYIL,
buznvecKue
CBOICTBa
XuMuueckue bu6nuoreka [IOK
23 CBOMCTBa 30.10. https://m.eds00.ru/2349
AJIKNHOB 2025 3a93
KauecTBeHHEIC bu6nuoreka [IOK
24 | peakuuu Ha 31.10.  https://m.edsoo.ru/7blc
TPONHYIO CBA3b 2025 48da
CrocoObI
HoMydeHIs I bubnmnorexka HOK
25 - 04.11.  https://m.edsoo.ru/a6f9a
2025 lea
aJIKMHOB
Pemenne
3a/1a4: pacy€Thl bubnmnorexka HOK
26 1O ypaBHEHHIO 06.11.  https://m.edsoo.ru/5db8
XUMHUYECKON 2025 €526
peaxkuu
Cucremarusaig
us ¥
27 00001IeHnEe 07.11.
3HAHUH T10 2025
TeMe
28  Apensr: bubmmoreka [JOK



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

TOMOJIOTHYECK
uil psig, oOmmas
opmyua,
HOMEHKJIATypa.
DJIEKTPOHHOE U
IPOCTPAHCTBEH
HOE CTPOEHUE
MOJIEKYII
OeHsosa u
TOJIyOJa, UX
¢dusnueckue
CBOMCTBA

11.11.

2025

https://m.edsoo0.ru/a92a
7094

29

XuMH4YecKue
CBOMCTBaA
apEHOB:
peakuuu
3aMEIICHUS

13.11.

2025

bubmuorexa [JOK
https://m.edsoo.ru/a44a
lae4d

30

XuMHu4yecKre
CBOMCTBaA
apEHOB:
peakiuu
MIPUCOCTUHEHU
s, OKHCJICHHE
TOMOJIOTOB
OeH301a

14.11.

2025

bubmuorexa [JOK
https://m.edsoo.ru/a44a
laed

31

OcobeHHocT
XUMHUYECKHX
CBOMCTB
CTHpOIA

25.11.

2025

bu6nuoreka [IOK
https://m.edsoo.ru/d501
8a54

32

33

34

Pemenne
pac4YETHBIX
3a/1a4 Ha
oImpenaeaeHue
MOJIEKYJIAPHOMI
bopMmybl
OpraHUYEeCKOIo
BEII[ECTBA

CnocoObl
MOJTyYeHUs U
MPUMEHEHUE
apeHOB

I'eHeTnueckasa

27.11.

2025

28.11.

2025

bu6mmoteka [IOK
https://m.edso00.ru/5346
la2c

but6mmoreka [IOK
https://m.edsoo.ru/6f71
7d09



https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/6f717d09

CBSI3b MEXKIY
pa3IuYHBIMU
KJIacCaMU
YTJIEBOJOPOOB

02.12.

2025

35

36

Pacuétrl o
YpaBHEHUSAM
XHUMUYCCKHX
peaKuHnii.
CucreMaTusan
15801
000011IEHNE
3HAHUM 110
TeMe
[IpupoansIit
ra3. [lonyrHsie
He(TSHBIC Ta3bl

04.12.

2025

05.12.

2025

37

Kamennsiit
yroJib u
MPOIYKTHI €T0
nepepaboTKu

09.12.

2025

bubmuorexa [JOK
https://m.edsoo.ru/69b3
398b

38

39

40

41

Hedts 1
CrocoObI €
nepepadboTKH.
[Ipumenenue
IIPOJYKTOB
nepepadoTKu
HeTH
I'enetnueckas
CBSI3b MEXKIY
pa3IUYHBIMHU
KJIacCaMH
YIJIEBOIOPOAOB
l'anorenonpou
3BOJIHBIE
YIJIEBOIOPOAOB
: DIIEKTPOHHOE
CTPOCHHE;
peakuuu
3aMeleHUs
rajioreHa

JenicTBue
nieouen Ha

11.12.

2025

12.12.

2025

16.12.

2025

18.12.

bubmuorexa [JOK
https://m.edsoo.ru/21f9
de78

bu6mmoteka [IOK
https://m.edsoo.ru/82b4
d759



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/82b4d759

42

43

44

45

46

47

rajJjioreHIpou3B
OJIHBIE.
BzaumoneiicT
ne
JIUrajJoreHanka
HOB C MarHHUEM
Y LIHHKOM

CucremMarusaig
us U
000011IEHNE
3HAHUM 110
pasneny
"VrieBogopon

I)I"

KonTponbHas
pabora 1o Teme
"VYrieBogopon

I)I"

[IpenenwvHbIC
OJTHOATOMHBIE
CIMPTHIL:
TOMOJIOTHYECK
Ul psn, odmast
opmyuna,
CTpOECHHE
MOJIEKYIL,
u30MepHus,
HOMEHKJIaTypa,
KJaccupuKkanu
s, pU3nUecKue
CBOMCTBA

XUMHYeCKHe
CBOMCTBa
MPEAEIbHBIX
OJIHOATOMHBIX
CIIUPTOB

CnocoObl
MOJTyYeHUs U
MPUMEHEHUE
OIHOATOMHBIX
CIIUPTOB

IIpoctslie

2025

19.12.

2025

23.12.

2025

25.12.

2025

26.12.

2025

30.12.

2025

bu6nuoreka [JOK
https://m.edsoo.ru/20e8
9f22

bubnnoreka IIOK
https://m.edsoo0.ru/95c9
€298

bubmuorexa [JOK
https://m.edsoo.ru/df04
ched

bu6mmoteka [IOK
https://m.edsoo.ru/26ee
34fe

but6mmoreka [IOK
https://m.edsoo.ru/4841
00000000000

bu6nuoreka [IOK


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

3¢upsL: 13.01. https://m.edsoo.ru/c2c7
HOMEHKIIaTypa 2026 88b2
U U30MEPUS,
0COOEHHOCTH
(bU3HYECKUX U
XUMHYECKHUX
CBOICTB
MHoOroaroMHbI
€ CIIUPTHI:
STUJICHTJINKOIb bu6nuoreka [JOK
48 Y TJIMLEPUH, UX 15.01. https://m.edsoo.ru/ee4d
pusnueckue u 2026 84aa
XUMHUYECKHE
CBOICTBA
CnocoObI
IIOJIyYEHUS U bubnmnorexka HOK
49  npuMeHeHHE 16.01. https://m.edsoo.ru/d12e
MHOT'OATOMHBIX 2026 567d
CIIUPTOB
®enout:
CTpOCHHE
MOJIEKYJIbI, bubnmnorexka HOK
50  Jusmyeckue 20.01. https://m.edsoo.ru/2ce?
CBOIiCTBA. 2026 26f8
Toxkcu4HOCTH
denona
Xumuueckue bu6mmoteka [IOK
51 | cBoiicTBa 22.01. https://m.eds00.ru/037c
dbenona 2026 abf9
CrniocoOsr
HoNyCHIs I bubnmnorexka HOK
52 O 23.01.  https://m.edsoo.ru/c77d
2026 df4c
denona
IIpaxTnueckas
pabota Ne 2.
Pemenue
SKCTIepHMeHTa bu6mmoreka [JOK
53 JBHBIX 38784 27.01. https://m.edsoo.ru/fd0ce
2026 do9
o TeMe
"CrupTsl 1
¢denomsr"
54 CucremMarusaig bu6nuoreka [IOK



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

us U 29.01. https://m.edso0.ru/1810
06061eHne 2026 cb9b
3HAHUH 110
TeMe
Anpneruasl v
KCTOHBI:
AIIEKTPOHHOE
CTpOCHHE
KapOOHMIHbHOM
P bubnuoteka [IOK
55 COMOTOIIHeCK 30.01. https://m.edso0.ru/b139
2026 beaa
Ue PSJIbI,
oO1mas
hopmyira,
U30MepHs U
HOMCHKJIATypa
ANLnerunel u
KETOHBI:
pusnyeckue bu6nuoreka [IOK
56 CBOIICTBA; 03.02. https://m.edsoo.ru/c887
peakiuu 2026 425¢
PHCOCAMHECHU
s
Peakmun
OKMCJIEHUS U
Ka4yeCTBEHHBIE Bubmorexa IIOK
57 05.02. https://m.eds00.ru/a393
pealtiit 2026  baag
albJAETUIOB U
KETOHOB
CriocoOsl
HoMyermst bubmuoreka [JOK
58 R 06.02. https://m.eds00.ru/520d
2026 1c51
KETOHOB
OIIHOOCHOBHBI
€ TIpeJIeITIbHBIC
KapOOHOBEIE bubnuoreka LIOK
59 KHUCJIOTBHI, 10.02. https://m.edsoo.ru/fecOb
0COOEHHOCTH 2026 113
CTPOCHUS MX
MOJICKYJT
but6mmoreka [JOK
60 Hsomepist i https://m.eds00.ru/700c
HOMEHKJIaTypa 12.02.

c87b


https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/700cc87b

KapOOHOBBIX
KHCJIOT, UX
¢dusnueckue
CBOMCTBA

2026

61

XuMHYeCcKue
CBOMCTBA
peIeTbHBIX
OJIHOOCHOBHBIX
KapOOHOBBIX
KHUCIIOT

13.02.

2026

bu6nmoreka [IOK
https://m.edsoo.ru/40e6
e0e9

62

63

64

65

66

OcoOenHoctu
CBOWCTB
MYpPaBbUHOMN
KHUCTIOTHI.
MHoroob6pasue
KapOOHOBBIX
KHUCIIOT

OcobenHoCcTH
CBOMCTB:
HeIpeaCIbHBIX
51
apoOMaTHYECKH
X KapOOHOBBIX,
JTUKapOOHOBBIX
;
TUPOKCUKApPOO
HOBBIX KHCIOT.
IIpencraBuren
M BBICIIIAX
KapOOHOBBIX
KUCJIOT

ITonsTue o
MIPOU3BOIHBIX
KapOOHOBBIX
KHCJIOT

Crioco0b1
HOJy4YEeHUs U
pUMEHEeHHe
KapOOHOBBIX
KHCJIOT

Ci0XHBIE
3¢upsI:

24.02.

2026

26.02.

2026

27.02.

2026

03.03.

2026

05.08.

bu6nmoreka [IOK
https://m.edsoo.ru/bb31
be71

bubmuorexa [JOK
https://m.edsoo.ru/83a0
8773

bu6mmoteka [IOK
https://m.edsoo0.ru/0d16
2d9d

but6mmoreka [IOK
https://m.edsoo.ru/7c06
5c9d

but6mmoreka [IOK
https://m.edsoo.ru/adfff
e6d



https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/adfffe6d

TOMOJIOTHYECK
uil psig, oOmmas
opmyua,
U30MepHs 1
HOMEHKJIaTypa

2026

67

dusznueckue n
XUMHUYECKHUE
CBOMCTBA

3¢hupoB

06.03.

2026

bu6nmoreka [IOK
https://m.edsoo.ru/ad6b
94b2

68

69

70

71

Pewenne
pacu€THBIX
3az1a4: Mo
YPaBHEHUIO
XUMUYECKON
peakuuu, Ha
onpeneaeHue
MOJIEKYJIIPHOMN
bopmybl
OpraHUYECKOT0
BELIECTBA

[IpakTuueckas
pabota Ne 3.
Pemenue
IKCIIEPUMEHTA
JBHBIX 33724
o TeMe
"KapOoHoBbIE
KHUCTIOTHI.
CnoxHbie
a¢ups"
Kupsr:
CTpOEHHUE,
¢dusnyeckue u
XUMHUYECKHE
CBOMCTBA
(rumponus)
Ocobennoctu
CBONCTB
KUPOB,
COJIepIKaIIIX
OCTaTKH
HETpeIeTbHBIX
YKUPHBIX

10.03.

2026

12.03.

2026

13.03.

2026

17.03.

2026

bubmuorexa [JOK
https://m.edso00.ru/4866
71fb

bu6mmoteka [IOK
https://m.edsoo.ru/al9c
5b98

but6mmorekxa [IOK
https://m.edsoo.ru/b033
1922



https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/b0331922

72

73

KHUCIIOT. JKupbl
B [IPUPO/IE
Mp11a Kak
COJIM BBICIIHX
KapOOHOBBIX
KHCJIOT, UX
MOIOIICE
JIelicTBHE. 1
ITonsarue o
CHHTETHYCCKHX
MOIOIITUX
CpeacTBax
(CMO)
I'eneTnueckas
CBS3b
YTJIEBOJOPOAOB
n
KHCIJIOPOJICO/IE
prKaIIIX
OpPTraHUYECKUX
BEIICCTB

19.03.
2026

20.03.
2026

bubnmoreka [IOK
https://m.edsoo.ru/3c56
6565

bubnnoreka IIOK
https://m.edso00.ru/5679
0c96

74

75

76

Pacuértrl mo
YpaBHEHUSAM
XUMHYECKHAX
peaKkuuit
Cucremarusaig
s U
000011IeHNE 1
3HAHUH 110

TeME

Ob6mas
XapaKTePUCTHK
a YTJIeBOJIOB U
KJ1accuukanm
s YTIICBOJIOB
(MOHO-, u- 1
MOJIMCaXapuabl

)

24.03.
2026

26.03.
2026

27.03.
2026

bu6mmoteka [IOK
https://m.edsoo.ru/f8eaf
2eb

bu6nuoreka [IOK
https://m.edsoo.ru/7a96
93al

77

Monocaxapun
bl: (pu3nUecKue
CBOMCTBA U
HaXOXXJICHUE B

31.08.
2026

bu6nuoreka [IOK
https://m.edsoo.ru/b4bd
da2d



https://m.edsoo.ru/3c566565
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/b4bdda2d

110)51010)i (S

[Ipumenenue
TJIIOKO3BI, €€

SHAYCHIC B bu6nuoreka [IOK
78 S — 02.04. https://m.edsoo.ru/5e61
2026 122d
HOCTH
opranm3ma
Jucaxapunpl:
caxaposa,
MajbT03a U
— bu6nmoreka [IOK
79 HaxorxeHie 5 03.04. https://m.edsoo.ru/eb03
2026 84e7
pupoie U
MIPUMEHEHHUE
JMCaxapuJiOB
[Tonucaxapuibt
: CTpOeHUE
MaKpOMOJIEKYJI bubnuoreka [JOK
80 |, ¢usmueckue u 14.04. https://m.edsoo.ru/72a0
XUMHUYECKHE 2026 4508
CBOJCTBA,
MIPUMEHEHUE
ITousitue 06 bu6nuoreka [IOK
81 = WCKYCCTBEHHBI 16.04.  https://m.edso0.ru/6216
X BOJIOKHAX 2026 e766
Pemienue
pacYeTHBIX
3a/1a4 Ha
oImpenaeaeHue bubnmnorexka HOK
82 = nomu BBIXOJA 17.04. https://m.edsoo.ru/7fde
IPOJIyKTa 2026 47ef
pEaxIuu ot
TEOPETUICCKHI
BO3MOKHOT'O
Cucremarusaig
us 1 bu6mmoteka [IOK
83 00001eHNe 21.04. https://m.edso00.ru/08d4
3HaHWI 10 2026 364c
pazaeny
KoHnTtponbnas bu6mmoreka [JOK
84 = pabora no reme 23.04.  https://m.edsoo.ru/42c6
"Kucnopozacon 2026 678e



https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/42c6678e

epIKarme

OpTaHHYECKUE
coeuHeHUS"
AMUHBI:
KJ1accuuKanu
s, CTPOCHHE
MOJICKYII,
o6was bu6nmoreka [IOK
85 24.04. https://m.edsoo.ru/efa7e
dopmyua, 2026  6ca
HU30Mepus,
HOMEHKJIaTypa
U (pU3UvecKue
CBOICTBA
XHUMHYECKHUE
cBOCTEA bu6mmoreka [IOK
86 28.04. https://m.edsoo.ru/1bc5
anpaTHIECKH 2026 cf80
X aMHHOB
AnunnuH:
CTPOCHHE
aHWJIMHA, bubnnoreka IIOK
87 0COOEHHOCTH 30.04. https://m.edso00.ru/39cd
XUMHYECKHUX 2026 21f1
CBOWCTB
aHUJIMHA
CnocoObI
MIOJIyYEHUS U bubnmnorexka HOK
88  npumeHeHue 05.05.  https://m.edsoo.ru/eal3
anmudaTHIecKu 2026 8763
X aMHHOB
AMWHOKHCIOT
Bl
HOMEHKJIaTypa
U U30MEpHS,
(usHCCKHC bu6muoreka [JOK
89 cBOMCTEA 07.05. https://m.edsoo.ru/d177
i 2026 3e80
OtnenbHbIe
MpeICTaBUTENN
o-
AMHHOKHCIIOT
XuMHnueckue bu6nuoreka [IOK
90 CBOICTBa 08.05. https://m.edsoo.ru/77df
AMUHOKHCIIOT, 2026 705a



https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/77df705a

91

92

150.9
OHOJIOrYecKoe
3HAYEHUE
aMHHOKHCIIOT.
Cunre3 n
TUAPOIIN3
MENTHIOB

benkxu xak
MIPUPOTHBIC
MOJIUMEPHI;
CTPYKTYPBI
0eIKOB
XuMH4YecKre
CBOMCTBa
0eIKOB

12.05.

2026

14.05.

2026

bu6nuoreka [IOK
https://m.edsoo.ru/429e
9899

bu6nmoreka [IOK
https://m.edso00.ru/6237
306d

93

A3zoTcoaepkaiil
ue
reTepOLUKINYE
CKHe
COETUHEHMUSI.
Hyxnennosbie
KHUCIIOTBI:
COCTaB,
CTpOEHHE U
Ouosiornueckas
poJib

15.05.

2026

bubnnoreka IIOK
https://m.edsoo.ru/521d
1431

94

95

IIpaxTrueckas
pabota Ne 4.
Pemenue
IKCIIEPUMEHTA
JBHBIX 3a7a4
110 TeMe
"A3oTcoaepxka
e
OpraHUYECKHE
coenqnueHusa”

[IpakTrueckas
pabota Ne 5.
Pewenne
IKCIIEPUMEHTA
JBHBIX 3a7a4
1o TeMe
"PacniozHaBaHu

19.05.

2026

21.05.

2026

bu6nuoreka [IOK
https://m.edsoo.ru/8e3c
02d1

but6mmorekxa [IOK
https://m.edsoo.ru/bde3
fdf6



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

(&

OpPTaHUYECKHUX
coequuenui"
KonTponbHas
pabora o Teme
" AsoTcoepia bu6nmoreka [IOK
96 21.05. https://m.edsoo.ru/ce56
e 2026 | 1bc?
OpTaHHYECKUE
coenuHeHus"
OCHOBHBIE
MTOHSTHS
XAMHUHU
BBICOKOMOJIEKY
JISIPHBIX
COCTHHCHMH 1 bubnnoreka IIOK
97 22.05. https://m.edsoo.ru/7aa6é
METOJIbI UX 2026 3ebd
CHHTE3a —
MOJIMMEPH3AIU
U
MOJIMKOHICHCA
LM
IInactmacchl.
S bubnnoreka IIOK
98 26.05. https://m.edso00.ru/8224
nepepaboTka 2026 260f
IJIacTHKA
DacTOMEpBI:
HaTypaJIbHbBIN bubnmnorexka HOK
99 CUHTETUYCCKHE 27.05. https://m.edso00.ru/2461
Kay4qyKH. 2026 03ec
Pe3una
BomnoxkHna:
HaTypaJIbHBIE,
HUCKYCCTBCHHBI
10 o bu6nuoreka [IOK
0 c;IHTemqecme 28.05.  https://m.edso0.ru/5963
2026 a601
. [Tomumepsl
CIIEIIUATILHOTO
Ha3HAYCHHS
Hparerirecias bubmmorexa [JOK
10 112 23:;;:9 6 29.05. https://m.edso00.ru/3aeb
2026 d77a

SKCIICPUMCHTA



https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/3aebd77a

JBLHBIX 3a1a4
10 TEME
"Pacmo3naBanu
€ I1acTMacc u
BOJIOKOH"

O060061EHNE U

cHUCTeMaTH3aI
s U3y4YEHHOT'O
bu6nmoreka [IOK
10 Marepuaa 1o
30.05. https://m.edsoo.ru/6a22
reme 2026 bles
"Bricokomoiek
VIISIPHBIE
coeuHeHUS"
OBUIEE
KOJIMYECTBO
YACOB 11O
I[TPOT'PAMME
11 KJIIACC
Ne KosauyecTBo 4acoB
Jara DJIeKTPOHHbIE
MpakTuy mudpoBbIe
n  Tema ypoka usyue
oOpa3oBaTeibH
/ HHSA
0 ble pecypchl

Atom. Coctas

Bbubmanoreka
ATOMHBIX sIJIEP. HOK
XUMHUYECKUN
3JIEMEHT https://m.edsoo.ru/
o 59c112ee
N30TomEI
Ctpoenue
: Bbubmanoreka
DIIEKTPOHHBIX
000JI04EK HOK
https://m.edsoo.ru/
aTOMOB,

KBaHTOBBIC YHCJIa

b4dofffa

Knaccudukanus
XUMHUYECKHUX
AJIEMEHTOB (S-, P-,
d-, f-anmemenTsBI)

Pacnpenenenue
JJIEKTPOHOB 110
ATOMHBIM
opOuTamsIM

bubnuoreka
HOK
https://m.edsoo.ru/
61294af9

bubnunoreka
IIOK
https://m.edsoo.ru/f
5f750fe



https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/f5f750fe

DNIEKTPOHHBIE

KOH(pHUTypanuu
aTOMOB bubnuoreka
5 JJIEMEHTOB B IHOK
OCHOBHOM U https://m.edsoo.ru/
. 8149e846
BO30YXIEHHOM 91476050
COCTOSIHUH
DIIEKTPOHHBIE
KOH(pHUTyparum bubnuorexa
6 UOHOB. I[HOK
DIeKTPOOTPULIAT https://m.edsoo.ru/
oo a0764b24
€JIbHOCTD
Ilepuonnueckuii
3aKO0H U
[Tepnonuueckas
cucremMa
bubanoreka
XUMHUYECKUAX "
7 snementos J1. U. 0
Menpeneena https://m.edsoo.ru/
. ’ 16957c01
CBA3b C
COBPEMEHHOMN
Teopuein
CTPOCHHS aTOMOB
3aKOHOMEPHOCTHU
A3MEHEHUS
CBOICTB
XUMHYECKAX
bubmanoreka
SIIEMEHTOB U HOK
8 00pa3yeMbIX UMHU
o ECTZIX u https://m.edsoo.ru/f
] 8468927
CJIOJKHBIX EE—
BELECTB 110
rpynmnam u
nepuoam
Bbubmnnoreka
CucreMaru3amnus HOK
9 1 0000111eHIE
3HAHUH 110 TEME https://m.edsoo.ru/
8fad2942
Bunbr
% Bbubnuoreka
XUMHYECKON o
10 CBSI3U. I
MexaHnu3Mbl https://m.edsoo.ru/

o0pazoBaHUs

5a8072af



https://m.edsoo.ru/8149e846
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af

KOBaJICHTHOM
CBSI3H.
Bonoponnas
CBSI3b.
MexmonexynspH
150
B3aUMOJCHCTBUS

BanedtHocTh U

BaJICHTHBIE
BO3MOKHOCTHU
Bubnuoreka
aToMOB. CBs35b e
11 DIIEKTPOHHON 0
CTDVKTYDBI https://m.edsoo.ru/
o 3d2ca093
MOJIEKYJI C UX
r€OMETPUUECKUM
CTPOCHHEM
[IpencraBnenus o
bubanoreka
KOMIIIEKCHBIX HOK
12 COEMHECHUSX
COCTAaB U https://m.edsoo.ru/
8c66h12a
HOMEHKJIaTypa ©LOObY_cd
BemecTBa
MOJIEKYJIIPHOTO U
HEMOJICKYJISIPHOT
Bubianoreka
0 CTPOCHUSI. e
13 Turmsl I
KDUCTALINYECKUX https://m.edsoo.ru/
b e167635b
pELIeTOK 1 B
CBOMCTBa
BEILECTB
TTonsaTtue o
AHCTICPCHbIX bubnuorexa
14 cUCTEMAX. ITOK
[IpeacraBnenue o https://m.edsoo.ru/
KOJIJIOUTHBIX da2c70e4
pacTBopax
Hctnnnnie
PacTBOPBIL:
Bbubnnoreka
HACKIIIIEHHBIE U
15 HEHACBHIIIICHHbBIE NOK
ACTBODUMOCTbD , https://m.edsoo.ru/
> b ' e9ccdd8d

Kpucramnoruapa
ThI



https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d

CriocoOsr bubnuoreka

16 BBIPAXKEHUS HOK
KOHIIEHTpaLUH https://m.edsoo.ru/
pacTBOPOB 328e653a
Pemenue 3anau ¢
HCIIOJIb30BaHUEM
TTOHSTHI bubnuorexa

17 "MaccoBast 107151 HOK
PacTBOPEHHOTO https://m.edsoo.ru/
BemecTna", 785e0ab4
"MoJsIpHast
KOHIIeHTpanus"
Knaccudukanus bubnanoreka

18 1 HOMEHKJIaTypa HOK
HEOPraHUYECKUX https://m.edsoo.ru/
BEIIIECTB bf9e108d
CucremaTtu3zanus EHO?(IHOTGKa

19 1 o6o6311emx1e https://m.edsoo.ru/
3HAHUU 0 TEME 8d2c6a3a
Kontponbnas
pabora 1o Temam
"Ctpoenue
aToMma.
Ileproanueckui
3aKOH U

bubnuorexa

Ilepuoanueckas

20 cucremMa LOK

https://m.edsoo.ru/

XUMHYECKHX 70260824
anemenTtoB Jl. U.
Menpeneena',
"Ctpoenue
BEIECTBA.
Mmuoroo06pasue
BelIecTB"
Knaccudukarus
XUMHYECKHUX
peakuuii B bubnuoreka

21 HEOPraHUYeCKOU HOK
U OpraHu4YeCcKon https://m.edsoo.ru/
XMMUH. 3aKOH 6335cdd2

COXpaHCHHS
MacChl BEIIECTB;



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

3aKOH
COXpaHEHUs U
MpeBpallCHUs
SHEPIUH NpU
XUMHYECKHUX
peakumsx

22

23

24

TermoBbie

3P PeKTHI
XUMHYECKHUX
peaKkIui.
TepMoxuMuuecku
€ YpaBHEHHUS

Breraucnenus mo
YpaBHEHUSAM
XUMHYECKHAX
peakuuii u
TEPMOXHUMHYECKU
M ypaBHEHUSIM

Ckopocth
XUMHYCCKOM
peakuuu, eé
3aBUCUMOCTH OT
Ppa3InYHBIX
(bakTopoB.
Karanus n
KaTaJn3aToOPhI

bubmnoreka
LHOK
https://m.edsoo.ru/
dldb86da

bubnuoreka
IHOK
https://m.edsoo.ru/
87b13954

25

26

I'omorenHEbIE U
reTepOreHHbIE 1
peakuuu

IIpaxTrueckas
pabota Ne 1 o
teme "BnusHue
Ppa3IUYHbIX
¢dakTopoB Ha
CKOPOCTh
XAMHYECKON
peakuun"

bubnuoreka
HOK
https://m.edsoo.ru/
1facaldl

27

O6parumbie
HeoOpaTuMble

peaKuum. 1
XUMHYECKOE
paBHOBecHe

Bubmnunoreka
HOK
https://m.edsoo.ru/
3095219b



https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b

[IpakTrueckas

pabota Ne 2 o
teme "BnusHue bubnuoreka

o8 pa3sInYHbBIX 1 LHOK
(dbakTopoB Ha https://m.edsoo.ru/
[IOJIOKEHHE 3bf34el7
XHMHYECKOTO
paBHOBeCHS"
DJIEKTPOIUTHYEC
Kast
JIUCCOIIAIHA. Bubnuoreka

29 CuibHbIE U 1 HOK
cnalblie https://m.edso0o.ru/
ANEKTPOIUTHI. 5f766bdf
CreneHb
JIACCOINAITAN
Honnoe
MIPOU3BEICHUE
Bozbl. Cpena bubnuoreka

30 BOJHBIX 1 HOK
pacTBOPOB. https://m.edsoo.ru/
Bonopoansrit 3966¢a89
nokazatenb (pH)
pacTBopa
I'maponus conent.
Peaxuui, bubnuoreka

31 IIPOTEKAOIINE B 1 LOK

https://m.edsoo.ru/

patsopax 09d5a9hd
3JIEKTPOJIUTOB
[IpakTnueckas
pabota Ne 3 mo
Tene bubnuoreka

32 "XumMuueckue 1 HOK

https://m.edsoo.ru/

PeaKiiu B 2e3daeb0
pacTBopax
AJIEKTPOIUTOR"
OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbH bubmmoreka

33 bI€ pEaKIIUHU. 1 HOK
Baxneiimme https://m.edsoo.ru/
OKHUCIIUTEIN U 56226060

BOCCTaHOBHUTCIIN



https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060

Meton

AJIIEKTPOHHOTO BHO?HOTGK‘&
34 (97EeKTOHHO- .,
) https://m.edsoo.ru/f
MOHHOTO b691387
Oaanca
DIIEeKTPOIN3 bubnuorexa
35 pacTBOpOB U HOK
paciiaBoB https://m.edsoo.ru/
BEILIECTB 93fb97d2
bubnmoreka
36 Pewenue 3anau HOK
Pa3JIMYHBIX TUIIOB https://m.edsoo.ru/
5a859d16
bubnuoreka
37 Pemenue 3anau HOK
Pa3JIMYHBIX TUIIOB https://m.edsoo.ru/
5afa265d
CucremaTtu3zanus
1 0BoBIIeHHe bubnuorexa
38 3HAHHH IO TeMe HOK
X HMIeCKIe https://m.edsoo.ru/
; c161eb85
peakiuu
KoHntponbHas bubnuorexa
39 pabora 1o Teme LIOK
"Xumuueckue https://m.edsoo.ru/
peakiun" a8a0a930
ITonoxxenue
HEMETAJIOB B
Ilepuoanueckoit
cucreme
XUMHUYECKHUX B
anemenTos /I. W. HO;HOTeKa
40 MenneneeBa u 1
SeHHOCTI https://m.edsoo.ru/
OCODEHHOC 8ca2dcad
CTPOEHHUS X
aTOMOB.
dusnueckue
CBOICTBA
HEMETaJIOB
Amnotponus bubnuoreka
41 HEMETaJUIoB (Ha HOK
npumepe https://m.edsoo.ru/

KHCIIOPO/Ia, CepBbl,

ef92c91c



https://m.edsoo.ru/fb691387
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/ef92c91c

docdopa u

yriepojia)
Bonopon:
MOJIy4YEeHHE, bubnmoreka
dusnueckue u HOK

42
XUMHUYECKHUE https://m.edsoo.ru/
CBOMCTBA. 0aa8f613
I'mapuaet
l"anorensr:
HaXO0JXKJICHUE B
npupoae, bubnuoreka

43 CITIOCOOBI LHOK
IIOJIy4ECHMUH, https://m.edsoo.ru/
buzndeckue u 4223795
XHMHYECKHE
CBOICTBa
T'anorenoBomopo
nel. Baxxuerimme Bubmanoreka

44 KHUCJIOPOJCOAEPK LHOK
anue https://m.edsoo.ru/
COCIMHEHUS 6b3255e6
rajoreHoB
JlaboparopHsble u
MIPOMBIIIICHHBIC
CIIocoObI bubnuorexa
MOJIyYECHUS HOK

45
TaJioreHoB. https://m.edsoo.ru/
IIpumenenne 6971acad
rajJjiOr¢HOB U MX
COeTMHEHNN
IIpaxTrueckas
pabota Ne 4. bubnmnoreka

46 Pemenne HOK
DKCIIEPUMEHTAIIb https://m.edsoo.ru/
HBIX 3a1a4 10 8b26fecd
teme "T"anorensr"
Kucnopon:
nabopaTopHBIE U bubnmnoreka

47 MIPOMBIIIJIEHHbIE HOK
CITOCOOBI https://m.edso0o.ru/
MOJTYy4YEHMUS, c8abc36a

duznueckue u



https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/c8abc36a

XHUMUYCCKHEC
cBoiicTtBa. O30H.
[IpumeHenue
KHCJIOPOJIa U

030Ha
bubnmoreka
Okcuapl u HOK
48
MEPOKCHUBI https://m.edsoo.ru/
5c8816a0
bubnmoreka
49 Pewenue 3anau HOK
Pa3JIMYHBIX TUIIOB https://m.edsoo.ru/
2b6d8b4b
Cepa:
HaXOX/ICHUE B
pupose, bubnmnoreka
50 CITOCOOBI HOK
IIOJIy4EHMS, https://m.edsoo.ru/
buzndeckue u 46afael6
XUMHUYECKHE
CBOICTBA
bubnuorexa
CepoBogopon, HOK
51
CyIbGUIBI https://m.edso00.ru/
7¢875999
Kucnopoaconepx
amme
» bubnmnoreka
COCTMHEHUS
HOK
52 CEPBI.
Ocob https://m.edsoo.ru/
cov €HHOCTH ) 8cfa2548
CBOMCTB CEpHOI
KHCJIOTBI
[IpakTnueckas
pabota Ne 5.
bubnuorexa
Pemenne 110K
53
OHCTICPHMEITTAID https://m.edsoo.ru/
HBIX 33/1a4 110 ) 0afb05e4
teme "Cepa u e€
coenuuenus"”
A30T: bubnuorexa
54 HaXOXJICHUE B LHOK
IIPUPOLE, https://m.edsoo.ru/
CIIOCOOBI badd2255



https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255

HOJTyYEHus,
dusnueckue u

XUMHYECKHE
CBOMCTBA.
AMMHaxk,
HUTPHUIBI
Kucnopoaconepx
alue
bubmnoreka
COEIMHEHH OK
55 a3oTa. 1
OcOBCHHOCTIL https://m.edsoo.ru/
. . £2965afe
CBOICTB a30THOMH
KHUCJIOTBI
[Ipumenenue
bubmnoreka
a30Ta U €T0 OK
56 COCTMHCHMI. 1
ASOTHLL https://m.edsoo.ru/
129f5059
yao0peHust
docdop:
HaXOKJIEHUE B
MIPUPOJIE,
Croco0bI bubnmmoreka
57 MOJTyYeHUS, [IOK
dusnueckue u https://m.edsoo.ru/
XUMHYECKHE 9a6b43ec
CBOICTBA.
docouas 1
dochun
Oxcuapl
docdopa, bubnmnoreka
58 dbocdopcoaepxa LIOK
M€ KUCIIOTHI. https://m.edsoo.ru/
Counu pochopHoii c7a2d429
KHUCJIOTBI
[IpumeHeHne
bubnnoreka
docdopa u ero
. LHOK
59 COETUHEHMH.
DocopHbI https://m.edsoo.ru/
OCQOpHRIC a218070a
ynoopeHus
bubauoreka
[IpakTnueckas .
60 pabota Ne 6. 1
https://m.edsoo.ru/
Pemenne

8175ac3f


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

AKCIIEPUMEHTAIIb
HBIX 3aJ1a4 110
Teme "A30T 1

dbocdop u ux
coenuHeHus"
Yraepon:
HAaXOKIEHUE B
pUpoJIe,
bubnuoreka
AJUIOTPOITHBIC OK
61 MoaupHUKAIIH; 1 !
(usHcCKie 1 https://m.edsoo.ru/
1eb19f9%e
XUMHUYECKHE
CBOMCTBA,
MIPUMCHCHUE
Okcun
yriepoaa(ll),
bubnuoreka
OKCH]I 10K
62 nepona(lVv), 1
yraepona(lV) https://m.edsoo.ru/
yrojbHas ) dba58adf
KHCJIOTA U €€
COJIx
bubnuoreka
63 Pemenue 3anau 1 HOK
Pa3JIMYHBIX TUIIOB https://m.edsoo.ru/
6029b609
Kpemnnii:
HaXOKIEHUE B
pupose, bubnuoteka
64 CITOCOOBI 1 HOK
MIOJIy4EHMS, https://m.edsoo.ru/
buszndeckue u 143558ab
XUMHUYECKHE
CBOMCTBa
Oxkcun
bubnuoreka
kpemuusi(1V),
65 KpeMHHEBas 1 HOK
https://m.edsoo.ru/
KHcioTa, 3170e7bl
CUJIUKATEI
IIpumeneHne bubnuoreka
KPEMHHUS U €T0 LIOK
66 COEIMHEHMIA. 1 https://m.edsoo.ru/
CrexJio, €ro 393cdac0

MOJIY4YCHHEC, BUIbI

https://m.edsoo.ru/



https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb

CTeKIa 5823cefb
bubmnoreka
67 Pemienue 3anau 1 HOK
Pa3JINYHBIX TUIIOB https://m.edsoo.ru/
b624f801
CucreMaru3amnus bubnuoreka
68 1 000011IeHIE 1 HOK
3HaHUM 110 TEME https://m.edsoo.ru/
"Hemeramisr" 6e864db5
bubnuoreka
Konrtponbnas
LHOK
69 paborta mo Teme 1
. " https://m.edso0.ru/
CMeTaILIbT d0484c76
Ananus
pe3yJIbTaToOB bubnuoreka
70 KOHTPOJIbHOM 1 HOK
paboTHI, https://m.edsoo.ru/
KOppeKIust 2b7e9510
OIInOOK
Ilonoxenue
METAaJLJIOB B
Ilepuoanueckoit
cucTeme
bubmnoreka
XUMHYECKHUX K
71 3JIEMEHTOB. 1 1o
OcoBeHHocT https://m.edsoo.ru/
9839cl6c
CTPOCHUS
DIIEKTPOHHBIX
000JI0YEK aTOMOB
METAaJIJIOB
OO0miue
¢buznueckue
. bubnuoreka
CBOMCTBA OK
72 METAJIJIOB. 1 1
. https://m.edsoo.ru/
pUMEHEHHE 51dacod3
METAaJIIOB B OBITY
1 TEXHUKE
Cr1aBel bubnuoreka
METAILJIOB. HOK
73 1
Koppozus https://m.edsoo.ru/
METaJJIoOB 42b872e3
74 Pemrenne 3amau 1 bubauoreka



https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/42b872e3

PAa3JINYHBIX THUIIOB

1HOK
https://m.edsoo.ru/
€3de37h6

75

DIJIEKTPOXUMHUYEC
KUH psil
HaIpsHKEHUN
METaJlIOB.
O6u1me cnocoObl
MOJIyYEeHUS
METaJUIOB

bubnuoreka
LHOK
https://m.edsoo.ru/
94eb377a

76

77

Oomas
XapaKTEepUCTUKA
MeTamioB 1A-
TPYIIIIbI
ITepuoanueckoit
CHCTEMBI
XUMHYECKHUX
3JIEMEHTOB.
Harpuii n xanuii:
MOJIy4eHHE,
dusnueckue u
XHUMUYCCKHE
CBOICTBA,
MIPUMEHEHHUE
MIPOCTHIX BEIIECTB
U UX COeTUHEHUN

OOmas
XapaKkTepUCTUKA
MeTamioB lIA-
TPYIIIIbI
Ilepuoauueckoit
CHCTEMBI
XHUMUYECKHX
3JICMCHTOB.
Marunit n
KaJIbIIM:
MOJIyYEHHUE,
duznueckue u
XHUMUYCCKHE
CBOMCTBA,
MIPUMEHEHNE
MIPOCTHIX BEIIECTB
1 UX COEeTMHEHUH

bubnuoreka
HOK
https://m.edsoo.ru/
el12c26hb3

bubnnoreka
HOK
https://m.edsoo.ru/
7c3e49c0



https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/7c3e49c0

JKEcTKOCTEL BOALI

Bubnnoreka
LHOK

8 1 cnocobst e8 https://m.edsoo.ru/
YCTpaHCHHA c74bfae9
AmoMuHMI:

MOJIy4eHHE, bubnuorexa
dusnueckue u HOK

79
XUMHUYECKHUE https://m.edsoo.ru/
CBOICTBA, 0e79b266
MIPUMEHEHUE
AmdorepHbie
CBOICTBa OKCHJIA
i rHIpOKCHIa bubnmnoreka

80 ATIOMUHHUS HOK

’ https://m.edsoo.ru/
TUAPOKCOKOMILIE 54124318
KCBI aJTFOMUHMUS,
WX TIPUMCHCHHUE

81 Pemienue 3anau
Pa3IMYHBIX THUITOB
[IpakTnueckas
pabota Ne 7.

Pemenue bubnuoreka

g2 AKCIIEPUMEHTAIIb HOK
HBIX 3aJa4 110 https://m.edsoo.ru/
TeMe "MeTaiisl 27a4af43
IJIaBHBIX
noarpynm”

OOmas

XapaKTepUCTHKA

METaJIOB

MTOOOYHBIX bubnmmoreka

83 noarpyni (b- HOK
TPYIII) https://m.edsoo.ru/
Ilepronnueckon 610d7431
CHUCTEMBI
XUMHUYECKHX
AJIEMEHTOB
duznueckue u
XUMHYECKHE bubnuorexa

84 CBOMCTBA Xpoma IHOK

H €ro
CO€OUHEHMUH, UX
IIPUMEHEHHUE

https://m.edsoo.ru/
9911bef3



https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/9911bef3

Baxxneiinme

COEINHEHUSI
Bbubmanoreka
Maprasiia. OK
85 [Tepmanranar 1
AT CT0 https://m.edsoo.ru/
’ 039d69c8
OKHCJIUTEIILHBIE
CBOMCTBA
dusuyeckue u
XUMHUYECKUE
CBOMCTBA JKene3a Bubnuoreka
86 U ero HOK
COEIMHEHNH. https://m.edsoo.ru/
[Tonmyuenue u 1b7f8741
MPUMEHEHUE
CILJIABOB JKeJie3a
duznueckue u
bubanoreka
XUMHUYECKHE 10K
87 CBOICTBA MEIU U
" https://m.edsoo.ru/
A ’ 2bc0f954
WX IPUMECHEHHUE
duznueckue n
XUMHUUYECKHE
. bubmnoreka
CBOICTBA IIMHKA U
o HOK
88 €ro COeINHEHMNH,
X TIDHMEHEHIE https://m.edsoo.ru/
p ’ bl1f2beal
I'mapoxcokomiure
KCBI IIMHKA
[IpakTrueckas
pabota Ne 8.
Pemenne bubnuoreka
89 AKCIIEPUMEHTAIIb HOK
HBIX 3aJ1a4 110 https://m.edsoo.ru/
TeMe "MeTaibl a6e352ea
MOOOYHBIX
noarpynm”
bubmanoreka
90 Pemenne 3anau ILHOK
pa3IMYHBIX TUIIOB https://m.edsoo.ru/
a8b83d83
0O00011eHne 1 Bubnuoreka
01 CHCTeMaTH3aIns HOK
U3y4EHHOI'O https://m.edsoo.ru/

MaTrcpuajia 1rno

€91fe975


https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/b1f2bea1
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https://m.edsoo.ru/a6e352ea
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https://m.edsoo.ru/e91fe975
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Teme "Metais!"

KoHTpostbHas bubnmnoreka
92 paborta mo Teme HOK
"Metamms" https://m.edsoo.ru/
83f63ea3
Amnanus
pEe3yIbTaTOB bubnmoreka
93 KOHTPOJIbHON HOK
paboTHI, https://m.edsoo.ru/
KOppeKIys 9ebff2fd
OIIMOOK
Ponp xumum B
obecrieueHUn
YCTOMUYHBOTO
pa3BUTHA bubnmnoreka
94 YeJI0BEUYECTBA. HOK
Ilonsarue o https://m.edsoo.ru/
Hay4HBIX 080felf0
METOJIax
HCCIICIOBAHUS
BEILIECTB
Hayunsie
TIPUHITAITBI
OpraHu3aIu
XUMHUYECKOTO bubnmmoreka
95 IIPOU3BOJCTBA. HOK
IIpomslliuIeHHBIE https://m.edsoo.ru/
CHOCOOBI 2e45a44f
TOJTyYCHUS
BaKHEHUIIINX
BEIIIECTB
XUMHUYECKOE
3arps3HEHNE bubnuotexa
96 OKpYXKaroIIeH HOK
CpeE! 1 €ro https://m.edsoo.ru/
9f11bf51
TTOCJICACTBHS
XuMus U
310pOBbe Bubnuoreka
97 YeJI0BeKa. HOK
JlexapcTserbie https://m.edsoo.ru/
a6552721
CpencTBa
98 XUMHUS IUIIH. Bubnuoreka



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

Ponb xumuu B HOK
obecrieueHun https://m.edsoo.ru/
HHIIEBOI 1f7b5Sbd2
0e30IMacHOCTH
Kocmernueckue u bubnuoreka
99 napdromMepHbIe 1 HOK
CpeacTBa. https://m.edsoo.ru/
BriToBas xumus da42d5a9
Xumus B
CTPOUTEIILCTBE. bubnuoreka
10 Baxneiimme 1 LIOK
0 CTPOUTENbHBIC U https://m.edsoo.ru/
KOHCTPYKIIMOHHBI 6169003
€ MaTepHalIbl
Xumus B
CeITbCKOM bubnuoreka
10 = xozsiictse. 1 LIOK
1 Opranuueckue u https://m.edsoo.ru/f
MUHEpaJIbHBIC d39587d
ynobpeHus
bubmmoreka
CucreMaru3anus
10 LHOK
1 000011IEeHNE 1
2 SHAHII 110 TeMe https://m.edsoo.ru/
db979c70
OBIIEE
KOJIMYECTBO
YACOBIIO 102
ITPOI'PAMME

INPOBEPAEMBIE HA EI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJILHOM
IHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepPsieMoOro
TpeOoBaHMS

1
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IIpoBepsiemble TpeGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
OCBOEHMS OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeIHero
0o01ero oopazoBaHus

Brnanenue cuctreMoi XUMHUECKUX 3HaHHﬁ, KOTOpas BKIIFOYACT:
OCHOBOIIOJIararomue IIOHATHUSA (XI/IMI/I‘{CCKI/II‘/JI QJICMCHT, aToM,

H30TOIIbI, JJICKTPOHHAA 000J104Ka aroma, S-, p-, d-BHeKTPOHHBIe

opOuTaIM aToOMOB, OCHOBHOE W BO30YXIEHHOE COCTOSHHE aToMa,



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

MOH, MOJIEKYJa, BaJICHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTEIECHb
OKHUCIICHUS, XMMHYeCKasi CBs3b (G- M T-CBsI3b, KpaTHBIC CBS3M),
ruOpuau3anysi aTOMHBIX opOuTanel, KpHUcTalUIMuecKass perérka,
MOJIb, MOJIIpHAsl Macca, MOJISIpHbIA 00BEM, MOJIIpHAsl KOHLIEHTpaLus,
pacTBOpbl (MCTUHHBIC, TUCIIEPCHBIE CHUCTEMBI), KPHCTAIIIOTHIPATHI,
YIJIepOaHBIN CKeneT, (yHKIMOHAJIbHAs TPYIa, paauKkall, U30Mepbl,
CTpYKTypHasi (opmyia, u3oMmepus (CTPyKTypHas, reoMeTpuyecKast
(umc-,  TpaHcu3OMeEpHs), TOMOJOTMYECKHMH  psii, TOMOJOTH,
yIJI€BOJOPOAbI, KHUCIOPOJI- U  a30TCOJAEP)KALLUE  COEIUHEHUS,
OMOJIOTMYECKH AaKTHUBHBIC BeIlecTBa (YIJICBOMBI, >KHPBI, OCIKH),
MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISPHBIE
COCAMHEHUS, KPEKUHT, PUGPOPMHHT, THUMBl XUMHUYECKUX pPEaKLUi
(OKMCITUTEIbHO-BOCCTAHOBUTENBHBIE, 3K30- M 3HJIOTEPMUYECKUE,
peakiMy HMOHHOro OOMEHa, TOMO- M TIeTepOreHHble, OOpaTHUMbIE U
HEoOpaTUMBbIE), pacTBop, AJIEKTPOJIUTHI, HERJICKTPOJIUTHI,
ANEKTPOJIUTUYECKAsT ~ JUCCOLMALMs,  CTENEHb  JIUCCOLIMALUH,
OKHUCJIUTEb, BOCCTAHOBUTEINb, 3JIEKTPOJU3, CKOPOCTh XHWMHUYECKOU

p€aKiuu, XUMHYCCKOC paBHOBeCI/Ie)

1.2

TEOPUU U 3aKOHBI (TEOpUsS XUMHUYECKOT'O CTPOEHUS OPraHHYECKUX
Bemiecte A.M.  bByriepoBa, Teopus  3IEKTPOIUTHYECKOI
nuccounanuu, llepmoanueckuii 3akon [[.MI. MenneneeBa, 3aKkoH
COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH, CHMBOJIMUECKHI S3bIK XUMHH,
MHPOBO33PEHUECKHE 3HAHUA, JIeKallue B OCHOBE ITOHUMAaHUS
MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBIICHUU, COBPEMEHHBIE
MPEACTABICHHUS O CTPOEHUH BEIIeCTBAa HA AaTOMHOM, MOJIEKYJISIPHOM H

HAaJIMOJIEKYJIIPHOM YpPOBHSX

13

MMpEaACTaBICHHUA (o) MEXaHHu3Max XUMHNYECKUX peaKHHﬁ,
TEPMOINHAMHUYICCKUX nu KHHETHYCCKHUX 3aKOHOMCPHOCTAX nux

MPOTCKAHUS, O XUMHUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTEMAX

1.4

(I)aKTOJ'IOFI/I‘IeCKI/IC CBCIACHHUA O CBOﬁCTBaX, COCTaBEC, IIOJIYYCHHUU U
0C30IIaCHOM  HCIIOJb30BAaHUHM  BaKHEHUIIINX HCOPTaHHUYCCKUX U
OpPraHn4€CKuX BCIICCTB B 6I)ITy )51 HpaKTI/I‘{eCKOﬁ JACATCIIBHOCTH

YCJIO0BCKAa

1.5

oOuiye HayyHble MPHUHIMIBI XWMUYECKOTO IPOU3BOJCTBA (Ha
IIpUMepe TNPOU3BOJACTBA CEPHOM KHCIOTHI, aMMHakKa, METaHOJa,

nepepaboTKu HePTH)

CdhopmupoBaHHOCTH YMEHHIA BBISBIISTH:



2.1

2.2

XapakTepHbIE TMPU3HAKK M B3aMMOCBA3b HW3YYCHHBIX ITOHATHIA,
MIPUMEHATh COOTBETCTBYIOLME MOHATHS IPU ONUCAHUU CTPOCHUS U
CBOMCTB HEOpPraHMYECKMX U OpPraHMYEeCKUX BEIIECTB MU HX
MPEBPALLECHUI

B3aMMOCBA3b XUMHUYECKUX 3HAHUU C MOHATUAMU U MPEICTABICHUIMHU
ApYyruX TpPeAMETOB st  Oojiee OCO3HAHHOTO IMOHMMAHHUS U

00BSICHEHHS CYIIHOCTHU MAaTCPUAJIbHOTO CANHCTBA MUPaA

ChopMupoBaHHOCTH YMEHHS UCIIOJIB30BATh:

3.1

3.2

HAUMEHOBAHUS XHUMHYCCKUX COCAMHCHHUM MCKAYHApOJHOr0 COro3a
TGOpGTI/I‘ICCKOﬁ n HpI/IKJ'IaI[HOI‘/'I XMMHU W TPUBHUAJIBHBIC Ha3BaHUA
BCIICCTB, OTHOCAIIUXCA K H3YYCHHBIM KiacCaM OpPraHu4E€CKux H

HEOPraHWYECKUX COCIUHEHUIN

XMMUYECKYIO0 CUMBOJIMKY JUUIsl COCTaBJIEHHs (POPMYJI HEOPraHUYECKUX
BEUIECTB,  MOJEKYJSPHBIX U  CTPYKTYpHBbIX  (pa3BEPHYTHIX,

COKpAIIEHHBIX U CKENIETHBIX) (POpMYIT OpraHN4YeCKIX BEUIECTB

ChopmupoBaHHOCTH YMEHHUS KIIACCUPUITUPOBATE:

4.1

HCOPraHNM4YCCKUC BCIICCTBA, CAMOCTOATCIIBHO BI>I6I/IpaTI) OCHOBaHUA H

KpUTCpHUU IJIA KJIaCCHq)HKaHHH HU3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

4.3

OPraHru4cCKUC BCUICCTBA, CaAMOCTOATCIIbHO BLI6I/Ip8.TB OCHOBaHHA H

KpUTCpHUU IJIA KJIaCCHq)HKaHHH HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

[0 Pa3IUYHBIM MpU3HAKaM (YHCIY M COCTaBY PEarupyIOIIUX BEIIECTB,
TermmoBoMy J(PQeKTy peakiuu, H3MEHEHHIO CTEeleHEeH OKUCICHUs

AJIEMEHTOB, 0OPATUMOCTH PEAKIIUH, YIACTHIO KaTaJu3aTopa)

ChopmupoBaHHOCTE  YMEHHS ~ XapaKTepU30BaTh  DJEKTPOHHOE
CTpPOEHHE aTOMOB (B OCHOBHOM U BO30YXJAEHHOM COCTOSSHUH) U
MOHOB XUMHYECKHMX dJieMeHTOB 1 — 4 mepuonoB [lepuoamueckoii
cuctembl J[.MI. MeHaeneeBa U HMX BaJCHTHBIE BO3MOKHOCTH,
UCTIONIB3YysSs  TOHATHA ~ S-,  p-,  O-3JIEKTpOHHBIE  OpOHTANH,

SHEPIreTHYECKUE YPOBHU

CpopMUpOBaHHOCTH YMEHHS OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMUYECKHUX JIEMEHTOB U 00Pa3yeMbIX MU COCTUHEHUN T10

NepuoJiaM U rpymmam

CpopMHUpPOBAaHHOCTh YMEHHUS COCTABJIATh YPAaBHEHUS XUMHUYECKHX

peaKIMii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKLII/Iﬁ oCcpeaACTBOM

COCTaBJICHUSA 3JICKTPOHHOTO OajaHca dTUX peaKHI/Iﬁ




1.2

7.3

8.1

8.2
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YPaBHEHUsl pEaKLUMi pa3IUYHbIX THUIIOB; IOJHBIE M COKpalllEHHBIE
YpaBHEHUSI pEaKIUi HMOHHOTO OOMEHa, YYHTHIBas YCIOBHS, IPHU

KOTOPBIX 3TH PE€aKIHMHU UAYT 40 KOHIIA

peakuuii ruApou3a, peakuuil KOMIUIEKCooOpa3oBaHus (Ha mpuMepe

TUIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)
ChopmupoBaHHOCTH YMEHHUS MOATBEPKIATh:

Ha KOHKPETHBIX IIpUMEpaxXx XapaKTEp 3aBHUCHUMOCTH pCaKHHOHHOﬁ
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIUMHECHHUI OT KpaTHOCTH U THUIIA
KOBAJICHTHOM CBS3H (G- n n-CBSI3I/I), B3aMMHOI'O BJIMAHHA aTOMOB H
I'pyIiin aToOMOB B MOJICKYJIaX, a TaKXKE OT 0COOEHHOCTEH peainsanuun

Pa3IMYHBIX MEXAaHHU3MOB IIPOTCKAHUA peaKquI

XapaKTCPHBIC XHUMHUUYCCKUC CBOMCTBa BCIICCTB COOTBCTCTBYHOLIUMHA

OKCIICPUMCHTAMU U 3aIlIUCAMU ypaBHCHI/Iﬁ XUMHNYCCKHX peaKHI/Iﬁ

CdopmupoBaHHOCTh YMEHHUS XapaKTEPU30BaTh COCTAB M Ba)KHEHIIIHE
CBOWCTBA BEILECTB, NMPUHAJICKAIMX K ONPEICIEHHBIM KilaccaM U
TpyIIaM COEIUHEHUM (MPOCThIE BEHIECTBA, OKCHUJIbI, THAPOKCHUIBI,
CONU;  YIIEBOAOPOIBL, TPOCTbIE DPUPBI, COUPTHI, (HEHOIIBI,
aJbJICTU/IbI, KETOHBI, KAPOOHOBBIE KMCIIOTHI, CIIOKHBIC A(PUPBI, )KUPHI,

YTJIEBO/IbI, AMUHBI, AMUHOKHUCIIOTBI, OCJIKH)
ChopmMupoBaHHOCTh YMEHHUS MPOBOAUTH PACUEThl MO XUMHYECKUM
dbopMyllaM U YpaBHCHHSIM XUMHUYECKUX PEAKIMHA C MCIIOIH30BAHUEM

(bu3NYECKUX BEJIUYMH:

10.1

10.2
10.3

Maccel (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJAYKTa PEaKIMU, €CIH
OJTHO M3 UCXOHBIX BELIECTB JAHO B BUJE PAacTBOpaA C ONpeAeIEHHOIM
MaccoBOM J10Jiell pacTBOPEHHOIO BEIIECTBA WIM JIaHO B HM30BITKE

(umeet mpuMecH)
MaccoBOW WM 00BbEMHOM 107U, BBIX0J1a IPOAYKTA PEAKIINU

Ter10BOTO 3 deKTa peakiui

10.4

00BEMHBIX OTHOIICHHH Ta30B

10.5

M0 HAXOXJACHUIO XUMUYECKON (hOPMYJIIBI BEIIECTBA

11

Biranenue cucreMolt 3HaHUI 0 METOJIaX HAYYHOT'O NTO3HAHUS SIBJICHUI
IIPUPOABI, HCIOJB3YEMBIX B €CTECTBEHHBIX HAayKax M YMEHHE
MPUMEHSTh 3TH 3HAHUS IPU DKCIEPUMEHTAIBHOM HCCIIEJOBaHUU
BELIECTB U JJIsl OOBSICHEHUS] XUMHUUECKUX SIBJICHUN, UMEIOIIUX MECTO
B MpUpPOAE, MPaKTUYECKOM JEsITeNbHOCTH 4YeJlOBEeKa U B

NOBCEIHEBHOU KU3HU



12

13

14

15

ChopMupoBaHHOCTH YMEHHUSI MPUMEHATH (MCIOIH30BaTh) 3HAHUS O
COCTaB€ M CBOWCTBAaX BELIECTB I SKCIEPUMEHTAIbHON IPOBEPKU
TUIOTE3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEH MPOTEKAHMSI XUMHYECKUX
peakiuii W MPOTHO3UPOBAHMS BO3MOXKHOCTEH HX OCYILECTBICHUS;
CHCTEMHBIC XUMHYECKUE 3HAHUS 11 OOBSICHEHUS U TTPOTHO3UPOBAHHS
SIBIICHUM, MMEIOIIMX €CTECTBEHHOHAYUHYIO IPUPONY; Uil NMPUHATHS

I'paMOTHBIX peI_HeHI/Iﬁ HpO6J’I€M B CUTyallusX, CBA3AHHBIX C XHMHEH

ChopMupOBaHHOCTH ~ YMEHHSI  IUIAHUPOBaTh W MPOBOJUTH
XUMAYECKHIA OKCHEPUMEHT (TIONy4YeHHe U H3y4YCHHE CBOWCTB
HCOPraHNYCCKUX U OPraHNYCCKUX BCHICCTB, KAUCCTBCHHLIC PCAKIIUA
YIJIEBOJOPOIOB  PA3JIMYHBIX KJIACCOB M KHCIOPOJCOICPIKALINX
OpPraHUYECKUX BEIIECTB, PEIICHUE DSKCIECPUMEHTAIbHBIX 3aj7ad I10
pacro3HaBaHUID HEOPTraHUYECKMX W OPraHUYeCKUX BEIIECTB) C
COOJIFOZICHMEM TPaBU OC30MMACHOTO OOpaIICHUs C BEIIECTBAMU H
1a00paTOPHBIM 000pyI0BaHUEM; (bopMynupoBaTh el
WCCIIC/IOBAHMSI, TPEICTAaBIATh B padinyHON (opme pe3ynbTaThl

OKCIICPUMCHTA, aHAJIU3UPOBATH U OUCHHUBATH UX JOCTOBCPHOCTDH

ChopMHPOBAaHHOCTE  YMEHHUSI  OCYIIECTBISATH  LEJICHAIIPABICHHBIN
MOUCK XMMUYECKOW MH(OPMALIUH B PA3IUUHBIX UCTOYHHUKAX (HAydHAS
U ydeOHO-HaydHasl JIUTEpaTypa, CPEACTBAa MAacCOBOM HH(OPMAIHIH,
cetb VIHTEpHET M pyrue), KpUTUYECKH aHAIM3UPOBAaTh XUMHUYECKYIO
uHpOpMaIHIO, epepadaThiBaTh €€ U UCIOIb30BATh B COOTBETCTBUU C

MOCTABJIEHHOM y4eOHOM 3a/1aueit

CdhopMupoBaHHOCT YMEHHS MPOTHO3MPOBATH, AHAIM3HPOBATH H
OIICHUBATh MH(OPMAIMIO C TO3UIMKA IKOJIOTMUYECKON 0e30MacHOCTH
TTOCJICZICTBUI OBITOBOM M MPOU3BOJICTBEHHOM JEITETLHOCTH YEIOBEKa,
CBSI3aHHOW € TiepepabdoTKOil BelecTB; CHOPMHPOBAHHOCTH YMEHHI
OCO3HAaBaTh ONACHOCTb BO3JCHCTBHUS HAa JKUBBIE OpPraHU3MbI
ONPENEIEHHBIX BEUIECTB, MOHMMAs CMBICT IOKa3aTessl MpeaeabHON
JOMyCTUMON KOHIIEHTpPAIlMM, M TMOSCHATh Ha MpUMEpax CrocoObl
YMEHBILIEHUS M MPEAOTBPAILEHUsT HMX BPEIHOTO BO3JCHCTBUS HA

OpraHrs3M 4€JIOBCKa

HEPEYEHDB 3JIEMEHTOB COJAEPKAHUA, ITPOBEPAEMbIX HA
EI'D 11O XUMHUH

Kon
1

IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

TeOpCTI/I‘lCCKI/IC OCHOBBI XUMHH
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Crpoenue BeniectBa. CoBpeMeHHasi MOJENb CTPOEHU aroma. Pacnipenenenue
ANIEKTPOHOB IO HHEPreTHYecKuM ypoBHsAM. Kilaccubpukanus XUMHUYECKHX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPreTHUYECKUX YPOBHEH aToMOB (S-, -,
d-anemeHToB). OCHOBHOE U BO30YKAEHHOE COCTOSHHS aTOMOB. DIICKTPOHHAS

KoH(pUTyparnus aroma. BalleHTHBIC JIEKTPOHBI

1.2

13

Ilepuonnueckas cucrema xumuueckux oanemeHntoB J.M. Menneneesa.
®usnueckuit cMbica [lepuoanueckoro 3akona .M. Menneneea. [Ipuunnel u
3aKOHOMEPHOCTU M3MEHEHHSI CBOWCTB 3JEMEHTOB M HX COCJUHEHUU IO
MepuoJaM M rpynmnaMm. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB IPOCTBIX

BCIICCTB, BOOOPOJHBIX COGI[PIHCHPIfI, BBICHIUX OKCUIAOB U THAPOKCUIOB

BanentHocts. DnekTpoorpuniateabHOCTh. CTENEHb OKUCTEHUS

14

1.5

Buget  xumumdeckoil  CBs3M  (KOBAJICHTHAs, HWOHHAs, METaJUIMYECKas,
BOJIOpOAHAsl) M MeXaHu3Mbl €€ oOpazoBaHus. MexXMOIEKyIsIpHBIC
B3auMO/IeCTBUsA. BelecTBa MOJIEKYISIPHOIO U HEMOJIEKYJIIPHOTO CTPOCHHS.
Tunbl KPUCTAUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOMCTBA BEILIECTB OT THUIIA

KPUCTAIUIMYECKON pEIIETKH

Xumudeckas — peaknus. Krnaccumdukamuss — XMMHYECKHX — PEaKIMid B

HEOPraHUYECKON 1 OpraHM4eCKON XUMHUU. 3aKOH COXPAHEHMsI MACChl BELLIECTB

1.6

CKopocTh peaknuu, e€ 3aBUCUMOCTh OT pa3IMdHbIX (PaKTOpOB

1.7

TeroBbie 3G GEKTh XUMUYECKUX peakiuid. TepMoXxuMudeckne ypaBHEHUs

1.8

OOparumebie peakiui. XuMH4Yeckoe paBHOBecue. DaKTOpbl, BIHSAIONNE HA

COCTOsIHME XUMHYeCKOro pasHoBecus. [Ipunnun Jle [Ilarense

1.9

1.10

111

DnexTponauTuueckas nuccounanus. CunbHble U cinadble anekTponnthl. Cpena
BOJHBIX PAacTBOPOB BEILECTB: KuUcHas, HeUTpanpHasd, mienoyHass. CreneHb
aucconuanui. Peakiy noHHOro ooMeHa

I'mpponns coneit. MoHHOEe mpou3BeneHue BOAbL. BOAOpPOAHBIN IOKa3aTelb
(pH) pactBopa

CrocoObl  BBIp@XEHHS  KOHIICHTpPAIMM  pPacTBOPOB:  MaccoBasl  JOJS
pacTBOPEHHOTO BEIIECTBA, MOJIApHAs KOHUEHTpauus. HaceimeHnnsle u

HEHACBIIICHHBIE PACTBOPHI, PACTBOPUMOCTh. Kpucramioruaparst

1.12

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pCaKkmuu. HOBGILGHI/IG BCIICCTB B Cpc€aax

¢ pa3HbIM 3HaueHueM PH. MeTosbl anekTpoHHOTO OanaHca

1.13

DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB COJICH

OCHOBBI HEOPTraHUYECKON XUMUHU

2.1

Knaccudukanus HEOPraHUYECKUX COEIMHECHMI. Homenkiarypa

HCOPTraHNYCCKUX BCIICCTB



2.2

2.3

2.4

XUMHUYECKUE CBOMCTBA BaKHEHIIMX METAUIOB (HATpUM, Kajdui, KaJlbIUi,
MarHui, aJlOMUHHMA, [IUHK, XpPOM, XKEJIe30, Me/ib) U X coeauHeHui. OO0mme

CIOCOOBI TIOJTYYCHHUST METAJIIOB

XUMHUECKUE CBOWMCTBA BAXKHEHWIIMX HEMETAJUIOB (TaJOTCHOB, CEphI, a30Ta,
dbochopa, yrimepoma H  KpeMHHS) M HMX COSAMHEHUH  (OKCHJIOB,
KHUCIOPOACOACPKAIINX KHCIIOT, BOJOPOIHBIX COSAMHEHUI)

I'eHeTnyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, IPUHAICKAIINX K

Pa3IMYHBIM KJaccam

2.5

#HPar##H# nentudukanms HeopraHnyeckux coeanneHmni. KauectseHuoie

pPCaKuu Ha HECOPraHNMYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPraHMYECKOM XUMUU

3.1

OCHOBHbBIE TIOJIOKEHHUSI TEOPUUM XUMHYECKOI'O CTPOEHMSI OpPraHMYECKHUX
coenuHennii  A.M. bytiepoBa. VYTIiepoIHBIH CKEJIET OpPraHUYecKOu
MoJIeKybl. KpaTHOCTh XUMHMUYECKOW CBA3M. S- U P-CcBsA3H. SP3-, SP2-, Sp-
rudpuanszanuu opouTaneil aToMoB yriepoja. 3aBUCUMOCTh CBOMCTB BEILLECTB
OT XHUMHYECKOro CTpOoeHMs MoJekyn. ['omonorun. I'omonormyeckuid psa.

W3omepust u uzoMepsl

3.2

[lonsatne o ¢yakauoHamepHOW Trpynme. OpueHTanuoHHble  3()(EKTHI

3aMEeCTUTENEH

3.3

3.4

3.5

3.6

HpeHCTaBHeHI/IC ) KJ'IaCCI/I(l)I/IKaHI/II/I OpraHN4YC€CKHUX BCIICCTB. HOMeHKHaTypa
OpraHu4YCCKHuX COGI[I/IHCHI/Iﬁ (CI/ICTeMaTI/I‘leCKaﬂ) U TPHBUAJIBHBIC HA3BAHUA

BOXHEUIINX MPEIACTABUTENEH KIIACCOB OPraHUYECKUX BEILIECTB

CBO6OI[HOpElI[HK&J'IBHBIfI M HOHHBIM MEXaHH3MEBI pCaKIuu. Ilonsatue o

Hykieoguie u anekrpoduie. [Ipasuio MapkoBHukosa. [IpaBuno 3aiiiieBa

AJKaHBI. XUMHUECKUE CBOMCTBa aJKaHOB: rajoreHupoBaHue,
ACTUAPUPOBAHUEC, TCEPMUUYCCKOC Pa3JI0KCHUC, KPEKWUHI, MW30MCpU3alHs,
ropenue. Ilomyuenme ankanoB. [uknoankanel. Crneuuduka CBOWUCTB
LUMKJIOAJKaHOB C MallbIM pa3MepoM LMKJIa. Peakuuu NpucoenUHEHUs U

PaaduKaJIBHOIO 3aMCIICHU A

AJKEeHBI. XumMHnueckue CBOMCTBA: peakuu MIPUCOECIUHEHUS
(raoreHupoBaHue, TUAPUPOBAHUE, THUIPOTAJIOrEHUPOBAHUE, THUIpaTalus),
TOpPEeHUs], OKUCIICHUs U MoiuMepusauuu. [IpombinuieHHble U 1abopaTopHbIe

CITOCOOBI MOJIY4YCHH aJIKCHOB

3.7

AnkagueHbl. XUMUYECKHE CBOMCTBA QJKaJWECHOB: PEAKIMU MPUCOCTUHEHU S
(rupupoBaHHe, raJlOr€HUPOBAHKE), TOPEHUs U noluMepusanuu. [lomyuenue

AJIKaAUCHOB




3.8

AJIKUHLL XUMHYECKHE CBOIMCTBA: peakuuu TIPUCOETUHEHUS
(ramoreHupoBaHue, THAPUPOBAHWE, THApPATALUS, THIAPOTAIOTCHUPOBAHHKE)
KaK CIroco0 Mmojay4eHus MOJIUMEPOB M APYTUX IMOJIE3HBIX MPOIYKTOB. Peakmuu
3aMeleHus. ['opeHue aneTrwieHa KaKk HCTOYHUK BBICOKOTEMIIEPATYPHOTO

IIaMCHU JI1 CBAPKU U PE3KHU MCTAJLJIOB. HpI/IMeHeHI/Ie alicTuJICHa

3.9

3.10

Apenbl. XuUMHYECKHE CBOMCTBa O€H30JIa: pPEAKIUH SICKTPOGUIHLHOTO
3aMELIEHUs, PUCOENNHEHUs (TMAPUPOBAaHUE, TajJoreHUupoBaHue). Peakuus
roperusi. OcoOOEHHOCTH XUMUYECKUX CBOMCTB Toiyousa. [lomyuenue GeHzona.
Oco0eHHOCTH XMMHYECKUX CBOMCTB ctupoia. l[loaummepusanusi cTupoia.

CriocoOpl 1osTydeHusl ¥ IPUMEHEHUE apOMaTHUECKUX YITIEBOAOPOIOB

Cnuptsl. [lpenenbHble OQHOATOMHBIE CHUPTHL. XUMHUYECKUE CBOICTBA:
B3aUMOJICHICTBME C HATPUEM KakK CIOCOO  yCTAHOBJICHUS  HAJIMYUA
THAPOKCOTPYNIBI, C TaJOreHOBOAOPOJAMH KaK CIOCO0  MONydeHUs
pacTBOpUTENICH, BHYTPU- M MEXMOJIEKYJIspHas Jeruapartanus. Peaknus
ropenus. [lomyuenue sTaHosa: peakiusi OpPOXKEHHUs TIIIOKO3bI, THApATaIUs
STWIEHA. OTWIEHIJIMKOIb W TJMLEPUH KaK MPEACTaBUTEIN IPEAEIbHBIX

MHOI'0aTOMHBIX CITMPTOB

3.11

®enon. XumMuueckue CBOWCTBa (eHONa (PeaKIuu ¢ HATPUeM, TUIPOKCHIOM

Hatpus, Opomom). [lonyuenue genomna

3.12

3.13

Anbaerumpl. Xumuueckue CBOWCTBAa  MpENeNbHbIX  alIbJETHJIOB:
I'MJIPUPOBAaHNUE; KAUECTBEHHbIE peaKMM Ha KApOOHWIBHYIO TPYHIy (peaKius
«cepeOpsiHOTrO  3epKanay, B3aumojelcTBue ¢ ruapokcuaom wmeau  (11).
HOJ'Iy‘IGHI/Ie NpEaACIbHBIX aJIBACTUA0OB. OKHCJICHHUEC CIIMPTOB, TIUApaTalusa
alleTwieHa. AIIETOH Kak IpeJCcTaBUTENb KETOHOB. OCOOEHHOCTH peakluu

OKHCJICHHA all€TOHa

Kap6OHOBBIC KHCJIOTBl. XMMHYECKHE CBOMCTBA MMPEACIIbHBIX OAHOOCHOBHBIX
Kap6OHOBBIX KUCIOT. OCOOCHHOCTH XHMHYECKHX CBOMCTB MypaBLHHOﬁ
KHCJIOTHI. HonyquI/Ie NpeaACIIbHBIX OJHOOCHOBHBIX Kap6OHOBI)IX KHUCJIOT:
OKHCJICHHUC AJIKaHOB, aJIKCHOB, INCPBUYHLIX CIIMPTOB, AJbACTHUOAOB. Bricmme

MMpEACIIbHBIC U HEITPECACIILHBIC Kap6OHOBLIe KHCJIIOTHI

3.14

Crnoxuble >Qupbl U Kupbl. CHocoObl MONyYEHHUS CIIOXHBIX 3(HUPOB.
OO6patuMocts peakuuu sTepuduxanuu. IlpumeHeHue ciokHbIX 3(QUPOB B
NUIIeBod U napdromMepHol TPOMBIIUIEHHOCTH. JKHpBI KaK CII0KHbBIE APUPbI
INIMLIEPUHA U BBICHIMX KapOOHOBBIX KUCJIOT. XUMHYECKHE CBOMCTBA >KMPOB:
THJIpUPOBaHUE, OKUCIIeHHe. [ Maposin3, Win OMbUIEHHE, KUPOB KaK CIOCO0
MIPOMBIIIJICHHOTO TIOJTY4YEHHUS COJeH BBICIINX KapOOHOBBIX KUCIOT. MBIIA Kak

COJIN BBICHINX Kap6OHOBI)IX KHCIIOT




3.15

XHWMHUYECKHE CBOMCTBA TIJIOKO3bl: PEAaKIMM C YYacTUEM CIHMPTOBBIX U
aJIbJICTUIHOM TPYII U MOJIOUHOKHUCIIOE Oposkenue. [IpuMenenue rioko3bl, eé
3HauUeHUE B IKU3HEAEATEIbHOCTHM opraHuszma. Jlucaxapuapl: caxaposa,
MaibTO3a. BoccTaHaBIMBAIOLUIME U HEBOCCTaHABIMBAIOIIME JAHMCAaXapubl.
I'mpponu3 nucaxapunos. Ilonucaxapuasl: kpaxman, riukoreH. CrtpoeHue
MaKpOMOJIEKYJ Kpaxmaia, TJIMKOTeHa U IeJUTH0I03bl. DPU3nyecKue CBOMCTBA
Kpaxmajla M IeJUTIOJIO3bl. XUMHYECKHe CBOMCTBA Kpaxmaia: THIPOJIHU3,
KauecTBEHHasl peakUuss C HOJO0M. XHMMHMUYECKHE CBOMICTBA IIEJIIHOJIO3bI:
THIIPONIN3, TONXy4eHHe 3PUpoB LeuTono3bl. [loHsaTHe 00 HMCKYCCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK)

3.16

AmuHbBl. AMUHBI KaKk OpPraHWYeCKHE€ OCHOBAHUS: pEaKIMu C BOJIOH,
KHCIIOTaMHU, PEaKIusl rOpeHusl. AHWINH KaK MPEeACTaBUTENb apOMaTHUYECKHX
aMUHOB. XHMMHYECKHE CBOMCTBA aHWJIMHA: B3aUMOJICHUCTBHE C KHUCJIOTaMH,
OpOMHOI BOJIOW, OokuclieHHe. [loydeHne aMUHOB AIKWJIMPOBAHHEM aMMHaKa

1 BOCCTAHOBJICHUEM HUTPOIIPOU3BOIHBIX YITIECBOAOPOA0OB

3.17

3.18

AMMHOKHUCIIOTBI U O€JNKU. AMHUHOKHUCIIOTHI Kak amM(pOTEpHbIE OPraHUYECKUE
coequHeHnsi. OCHOBHBIE aMHUHOKHCIIOTHI, 00pasyromiie Oenku. XuMUYecKue
CBOMCTBa OENKOB: TUAPOIM3, JEHATYpallus, KadeCTBEHHbIC (IIBETHbHIC)

peakiuu Ha OenKu

CrpoeHue M CTPYKTypa IMOJUMEPOB. 3aBUCUMOCTb CBOWMCTB IOJIMMEPOB OT
cTpoeHusi MoJsieKysl. OCHOBHBIE CITIOCOOBI MOJIyYeHHs] BEICOKOMOJICKYIISIPHBIX
COEIMHEHUI: peaxuumn MIOJINMEPU3aLUU u HOJIMKOH/ICHCALIUH.

Knaccugukaius BoJI0OKOH

3.19

3.20

4.1

4.2

I/I,Z[eHTI/I(l)I/IKaI_[I/IH OpTraHUYCCKUX coenuHeHui. Penienue OKCIICPUMCHTAJIbHBIX

3a71a4 Ha pacrO3HABAaHUE OPraHUYECKUX BEILECTB
I'enernueckas cBsA3b MEXKy KllacCAMU OPraHUYECKUX COCIMHEHUN
XUMHUS U )KU3Hb

XuMmusi B TOBCeIHEBHOM ku3HU. [IpaBuia Oe3omacHoil pabOTHI ¢ €IKUMH,

TOpHOYMMU U TOKCHUYHBIMHA BC€UICCTBaAMU, CPECACTBAMU OLITOBOM XMMHHU

XUMHUS U 30pOBbE. XHUMHSI B MeAUUMHE. XUMHUSA U CEIBCKOE XO3SMCTBO.
XVMHA B MPOMBIIUIEHHOCTH. XUMUS U SHEPreTHKA: IPUPOIHBIN U IOIYTHBII
He(TAHOI Ta3bl, UX COCTAaB M HCMONb30BaHue. CoctaB He(TH U e€ mepepaboTka

(TpUpOAHBbIE HICTOYHUKH YTTIEBOJOPOJIOB)

4.3

XUMHA U 9KOJIOTHs. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpelsl U €ro
nociuenctsus. Oxpana rugpocdepsl, MouBkl, aTMochepsl, GIIopbl U GayHbl OT
XUMHUYECKOro 3arpsisHeHus. [IpoOiema OTX00B M MOOOYHBIX MPOIYKTOB.

AJ'H)TepHaTI/IBHI)Ie HUCTOYHHKU SHEPTHUU



OOme mpencTaBieHUS O  MPOMBINUIEHHBIX — CHOCO0aX — MOJyYSHHS

XHUMHUYCCKUX BCIICCTB (Ha npuMepec IMpou3BOACTBA aMMHAKA, CepHOﬁ

4.4 kucnotbl). UYUépuas u uBerHas Merawnyprus. CTekIo H  CHIMKaTHas
MPOMBIIUIEHHOCTh. [IpombliliuienHass opranuueckass xumusg. CvIpp€ IS
OPraHU4YeCKOM MPOMBIIUIEHHOCTH

5 Tunsl pacu€THBIX 3a1a4
51 Pacuérbl macchl BemecTBa niaM 00bEMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY
' BElIECTBa, Macce WM 00bEMY OJTHOTO U3 YYAaCTBYIOIIUX B PEAKIIMH BEIIECTB

5.2 | Pacuérsl TemioBoro 3dexra peakuuu

5.3 | Pacuérbl 00bEMHBIX OTHOIICHUH Ia30B MPU XMMHYECKUX PEAKIIUSIX

5.4 Pacuérbl maccnl (00bE€Ma, KOMMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU

' OJIHO U3 BEIIIECTB JIaHO B U30BITKE (MMEET IPUMECH )
55 Pacuérbl MmaccoBoit win 00BEMHOMN JOIM BBIXOA MPOAYKTA PEAKIIUH OT
' TEOPETUUECKU BO3MOXKHOTO
Pacuérbr maccbl (00bE€Ma, KOMMUYECTBA BEIIECTBA) MPOAYKTA PEAKIIHH, €CIIH OJHO
5.6 | u3 BelecTB JaHO B BUIE PACTBOPA C ONPEAEIEHHON MacCOBOM JT0Iek
PacTBOPEHHOTO BEILLIECTBA
57 Pacu€rsl ¢ HCIOJIB30BAHMEM MTOHITHH «MACCOBAs AOJIS», «MOJISIpHAs
' KOHIICHTPALIUS», «PACTBOPUMOCTH
Haxoxxnenne MoneKysipHOi (hOpMyIIbl OPraHUYIecKOTo BEUIECTBA 10 €T0
5.8 | mIOTHOCTH M MacCOBBIM JOJISIM DJIEMEHTOB, BXOANIMX B €T0 COCTAB, UIH 10

IIPOJYKTaM CrOpaHus

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O NTIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

* Xumus; 10 knace. yrinyonenHoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u np.; mox penakmueit Jiynuna B.B. ObmectBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEpHOE 00IIECTBO
«M3parensctBO «IIpocBenienne»

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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