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IHOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamMmma mo XMMUU Ha YpOBHE CPEIHEro 00IIero oOpa3zoBaHUs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepaunny», TpeboBaHM K pe3ylbTaTaM OCBOCHUS
benepanbHOi oOpa3oBaTenbHOI IPOTPAMMBI CpEeIIHETO ob1ero
oo6pazoBanusi(POII COO), npeacraBiaeHHBIX B DenepasbHOM TOCYIapCTBEHHOM
obpazoBarenpHoM cTaHgapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeamera «XuUMHs» B 00pa3oBaTeNIbHBIX OpraHu3anusx Poccuiickoit
Qdenepanuy, peaqu3yOIIUX OCHOBHBIE O0pa3oBaTElbHbIE IPOrPAMMBI, U
OCHOBHBIX TOJNOKeHU «Ctparerun pa3BuTusi BocnuTaHus B Poccuiickoi
Oenepanuu Ha nepuon a0 2025 rona» (Pacnopsibkenue IlpaBurtensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YTIYyOJEHHOTO H3YUYEHMS 3aHMMAET BaXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAYy4yHOTO oOpa3oBanust ydammuxcs 10-11 kimaccos.
W3yuenue mpeamera, peaqumsyeMoe B YCIOBUAX U PEepeHIIMpPOBAHHOTO,
npopuILHOTO OO0y4YeHMs, MPU3BAHO OOECIEeUnuTh 00IIe00pa3oBaTeIbHYI0 U
OOIIIEKYJIbTYPHYIO TOJTOTOBKY BBIMTYCKHUKOB IIKOJIbI, HEOOXOJUMYIO  JJisi
aIanTanuy UX K OBICTPO MEHSIOIIHUMCS YCIOBHSIM KU3HH B COIIMYME, a TAKKeE IS
NPOAODKEeHUsT OOydYeHHUsI B OpPraHM3aluax NPOQEecCHOHANBHOTO 00pa30BaHUS, B
KOTOPBIX XUMHUS SIBJSIETCS OJJHOM U3 MPUOPUTETHBIX AUCIUILIUH.

B mporpamme mno XuMuUM Ha3Hauye€HHE IpeaMera «XUMHUS» TMOJIy4daeT
NOoJPOOHYI0  MHTEPHPETAlUI0 B  COOTBETCTBMM €  OCHOBOIOJIArarolMMU
nosioxkenusiMu ®I'OC COO o B3auMOOOYCIOBICHHOCTH LEJEH, COAEpkKaHU,
pe3yibTaToB OOydeHHs W TpeOOBaHUI K YpPOBHIO TOJTOTOBKH BBIITYCKHUKOB.
CBUAETENBCTBOM TOMY SIBJISIFOTCSI CIIEAYIOIIME BBINOJHAEMbIE MPOTPAMMON IO
XUMUU (PYHKIIUN:

e HMH(QOPMALMOHHO-METOAUYECKAs, peaau3alus KOTOpod obecrneynuBaer
MOJIyYCHHUE NPEACTaBICHUS O LENAX, COJEpKaHUHU, OOIIeH cTpareruu
oOy4eHHMsI, BOCTIUTAHUS U PA3BUTHUSI 00YUAIOIIUXCS CPEACTBAMU MIPEAMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHM3alMOHHO-IJIAHUPYIOILAs, KOTOpas npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIOB CTPYKTYPUPOBAHUS U MOCIEA0BATEILHOCTU
M3y4deHUs y4eOHOro MaTepuayia, KOJMYECTBCHHBIX W KAYECTBEHHBIX €T0
XapaKTEePUCTHUK; TOIXO0/I0B K (HOPMHUPOBAHHUIO COJEPIKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH O00pa30oBaTeIbHBIX TOCTIXKEHHM OOydYaroluxcs B
paMKax HWTOTrOBOM arrecTtauud B (OpME €IMHOI0 TOCYJapCTBEHHOIO
AK3aMEHa M0 XUMHUHU.

[Tporpamma asisg yriyOaEHHOTO U3YUYEHUST XUMUU:



e YCTaHaBIMBAaET MHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHE, 00s3aTeNIbHOE
JUISL W3Y4YeHUsT B paMKaxX OTHCNbHBIX Mpoduiei, mnpeaycMaTpuBaet
pacnpeneieHue M CTPYKTYPUPOBAaHHE €ro I0 KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JIMHUSAM/pa3ziesiaM Kypca;

e HaéT NMPUMEpPHOE pacHpeeeHne y4eOHOro BpPEMEHH, PEKOMEHIYyEMOTO
JUISL U3yYEHHUSI OTACIIBHBIX TEM;

e IpeUiaraeT MNPUMEPHYIO TMOCIEI0BATEIBHOCTh H3YyYEHUS Y4eOHOTO
Marepuana ¢ y4€TOM JIOTUKH MOCTPOEHHUS! Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYI0 MHTEPIPETALMIO LIEJIeH U 3a/1ay U3y4YeHUs MpeaMera
Ha yTiyOJEHHOM YpOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COACPKATEIBHOM XapaKTEPUCTUKH
IUIAHUPYEMBIX  PE3YJIbTaTOB OCBOEHUS OCHOBHOW 00pa3oBaTesbHON
MIPOrPaAMMBI CpeaHero o011ero oOpa3oBaHMUsI (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEAMETHBIX), a TaKXE C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JEHCTBUNA  OOydYarolmerocss IO OCBOCHHIO
CoJIep KaHUs IpeIMETA.

[To Bcem Ha3BaHHBIM NO3ULMUSAM B IpOrpamMme MO XHUMHUHU NPETyCMOTpPEHA
IPEEMCTBEHHOCTh C OOy4YeHHEM XHUMHUU Ha YPOBHE OCHOBHOIO 0OIIEro
oOpa3oBaHus. 3a T@pelneilamMH YCTAaHOBJIEHHOM MporpaMmoil IO XUMHHU
00s13aTeIbHOM (MHBAPUAHTHOM) COCTABIISIONIECH CollepKaHUsl Y4eOHOro mpeaMera
«XuMH» OCTaETCsi BO3MOXKHOCTH BbIOOpa €ro BapUATHUBHOM COCTaBJISIOLIEH,
KOTOpas JOJDKHA OMNPENEISAThCS B COOTBETCTBUM C HAIPABICHHEM KOHKPETHOI'O
npoduiis 00yueHus.

B coorBeTcTBUM ¢ KoOHueNTyaidbHbIMU ToJoxkeHusMu PIOC COO o
HAa3HAYEHUU TIPEJAMETOB 0a30BOro U YMIIyOJIEHHONO YpOBHEM B CHUCTEME
nuddepeHIupoBaHHOTO OOy4YEHHUsI Ha YPOBHE CpeAHEro oo0Iiero oOpa3oBaHUS
XUMHUSL Ha YpOBHE YIUIYOJIEHHOIO W3Y4YEHHUsI HalpaBl€H Ha pealn3aluio
IPEEMCTBEHHOCTH C  IOCIEAYIOIIMM  3TaloM  [OJYYEHHS  XUMHUYECKOIO
oOpa3oBaHMsi B paMKax M3Yy4YEHHUsS CIEUUATbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCLHMIUIMH B BY3aX M OPraHM3aLUAX CPEIHEro MpoQecCHOHATIBHOIO
oOpa3zoBanus. B 3TOi CBA3M M3ydeHHE MpeaMeTa «XHUMHS» OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO HAa pacIIMpeHHe W  YIUIyOJIeHHE TEOPETUYECKON U
MPAKTUYECKON MOATOTOBKM OOYYAIOIIMXCS, BRIOPABIIMX OMpPEnenEHHbIN Tpoduiib
0o0y4eHHsi, B TOM YUCJIE C IEPCIEKTUBOM MOCIEIYIOIETrO MOTYYEHUSI XUMUYECKOTO
o0pa3oBaHMs B OpraHU3alusaX MpodeccuoHalbHOro oopazoBanus. Hapsny ¢ atum,
B cBere TpeOoBanuii PI'OC COO K muaHUpyeMbIM peE3yJIbTaTaM OCBOEHUS
dbenepaabHOl 00pa3oBaTEIBPHON MPOrPaMMBbI  CpeaHEro oOmero oOpa3oBaHUs
U3ydeHUE IMpeamMeTa «XuUMHUS» OPUEHTHUPOBAHO TaKKe Ha pelieHue 3aaad



BOCIIUTAHUS W COIMAJILHOTO Pa3BUTHs OOydaromuxcs, Ha GOpPMHUPOBAHUE y HHUX
OOIIEMHTEIIEKTYalIbHBIX YMEHHUI, YMEHUN palMoHAIM3alMU Y4eOHOro Tpyla U
0000IIEHHBIX  CIOCOOOB  JICSATEIBHOCTH, HWMEIONIUX  MEXIUCHUILUIMHAPHBIN,
HAJIMPEIMETHBIA XapaKTEP.

CocTaBastomMu TipeMeTa « XUMUS» Ha YPOBHE YIITyOJIEHHOTO H3yYCHHUS
SBIIAIOTCSL yIUIyOn€HHBIE Kypchl — «Opranudeckas xumusi» U «OOmas u
Heopranuyeckas xumus». [lpu onpeneneHuu moaxoa0B K 0TOOpY M CTPYKTYPHOU
OpraHM3ali COACPX aHHUS 3TUX KypCOB B MpOrpamMme MO XHMHHU 33 OCHOBY
npunatel nojoxkeHuss ®PI'OC COO o paznuumsx 0a30BOr0 W yriayOiaEHHOTO
YpOBHEW U3yUYeHUS MIPEAMETA.

OcHoBy cozaepkanus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTb MPEJAMETHBIX 3HAHUN U
YMEHUH, OTHOCSIIUXCA K 0a30BOMY YpOBHIO M3YYEHHS MpeAMeTa. IJTa CHUCTEMA
3HaHUW TIOMy4YaeT OMpeneiaEHHOE TEOPETHUECKOEe JOMOJHEHHE, IO3BOJISIONIEE
OCO3HAaHHO OCBOWTH CYHIECTBEHHO OoOJbIIUKA O0BEM  (AKTOIOTHUECKOTO
matepuana. Tak, Ha YriayOJE€HHOM YpOBHE H3ydeHMs MpeaMera olecreueHa
BO3MOXXHOCTh 3HAYHMTEJIBHOTO YBEIMUYEHUS OOBEMAa 3HAHMA O XUMHUYECKHX
DJIEMEHTAaX W CBOMCTBAX WX COCIWHCHUN HA OCHOBE PACHIMPCHUS U yTyOJIeHus
NPEICTaBICHUNA O CTPOCHUH BEIIECTBA, XMMHYECKOW CBA3HM M 3aKOHOMEPHOCTSX
MIPOTEKAHUS PEAKIUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS] XUMUUYECKOU KHHETHKU
U TepMOAMHAMUKU. M3ydenuwe mnepuoauyeckoro 3akoHa u Ilepumonnueckoi
CUCTEMBl ~ XHUMHYECKHX  DJICMECHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHWYECKHUX TMPEJCTABICHUSIX O CTPOSHUU aToMa. XMMHUYECKasl CBS3b
O0OBSACHSIETCS] ¢ TOUKH 3PECHUS SHEPTETUUECKUX U3MEHEHHM Mpu €€ 00pa3oBaHUM U
pa3pylIeHUH, a TaKXKE C TOYKU 3PEHUS MEXaHM3MOB e oOpazoBaHus. M3ydeHue
TUIIOB ~ peakuuMid  JomojHseTcs  (GOpPMUPOBAHMEM  MpEACTaBICHUM 00
ANEKTPOXUMHUYECKUX TPOIECCaX M DJIEKTPOJIU3E PACIUIaBOB M PACTBOPOB BEIIIECTB.
B kxypce opranmdeckoil XMMUU MPH PACCMOTPEHHUU PEAKLIUOHHOW CIIOCOOHOCTU
COCIMHEHHM yeNsIeTcsi 0c000e BHUMAaHHME BOIPOCaM 00 3JEKTPOHHBIX 3¢ heKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX peaKIluil.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COJACpKAHHUE KypCOB XHMHHU
yTIyONEHHOTO YPOBHS U3YYCHHMSI TS KJIACCOB ONMPEACTIEHHOTO MPoduis (TJIaBHBIM
oOpazoM Ha WX CTPYKTypy H XapakTep JOMOJTHEHUH K OOIei cucreme
MIPEIMETHBIX 3HAHWN) OKA3bIBAIOT BIUSHUE CMEXKHBIE TIpeIMeThl. Tak, Hampumep,
B COJIEpKaHUM TpeaMeTa JJisl KJIAaCCOB XMMHUKO-(pu3zmdeckoro npoduiiss 060JbI10e
3Ha4YeHUE OYyIyT UMETh AJEMEHThl yueOHOro Marepuana mno oodmei xumuu. [lpu
U3y4YeHWU TMpelMeTa B JIaHHOM Cllydae akKIeHT OyJneT cielaH Ha OOIIHOCTh
METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB U TECOPUW B XUMHUU U B (PU3UKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopust B (U3HKE), 3aKOHBI COXpPaHEHUs



MacChl M DHEPIWM, 3aKOHbl TEPMOAVHAMUKH, 3JIEKTPOJIM3a, MPEIACTABICHUA O
CTPOCHUU BEILECTB U APYIOE€.

B TO ke BpeMsa B COAEpKaHMM MpeaMeTa sl KJIACCOB XHUMHKO-
ouonornueckoro npoduist OONbIINKI yAETbHBIM Bec OyIeT MMETh OpraHuveckas
xumuss. B 3TOM cimydae mpeAocTaBiisieTCs  BO3MOXKHOCTh A Ooliee
OOCTOSITEILHOTO ~ PAacCCMOTPEHHUsS  XMMMUYECKOM  OpraHu3aluy  KJIETKH  Kak
OMOJIOrMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOJAT, K MpUMEpPY, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KakK JIMIUIbI, OENKH, YIJIEBOJbI, HYKJIEHHOBbBIE
KHMCJIOTBI U apyrue. [Ipy 3ToM 3HaHMA O COCTAaBE M CBOMCTBAX NPEACTABUTEICH
OCHOBHBIX KJIaCCOB OPraHMYECKUX BEIIECTB CIY)KAaT OCHOBOM I W3y4ECHUS
CYILIIHOCTH IIPOLECCOB (POTOCUHTE3A, JbIXaHUs, TUIIEBAPEHUS.

B muane ¢QopmupoBaHMS OCHOB HAay4HOIO MHPOBO33PEHHUS, OCBOCHMSI
0O0IIeHayYHBIX METOJIOB [TO3HAHUSI U OTBITA TPAKTUYECKOTO MPUMEHEHHUS HAYYHBIX
3HaHMM HM3y4eHHE NpeaMera «XUMHUsS» Ha yIIIyOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXKIPEAMETHBIX CBA3SIX C Y4YEOHbIMH IpeIMETaMHu, BXOISIIMMU B COCTaB
npeaMeTHbIX obOsactell «EcTecTBeHHO-HayuyHble NpeaMmeThl», «Martematuka u
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEpaTypay.

[Ipu w3ydenun ydeOHOro mnpeaMeTra «XUMHS» Ha YIIyOJIEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOTO M CpeAHero obmiero oOpa3oBaHus (Ha 6a30BOM
YpOBHE), 3ajjauell MEepBOCTENEHHON 3HAYUMOCTH SIBIsieTCSl (POPMHUPOBAHUE OCHOB
HayKM XHMHUU Kak oO0JIacTU COBPEMEHHOTO €CTECTBO3HAHHUA, MPAKTUUYECKON
NEATEIIbHOCTH Y€JIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. Pemenne
TOW 3a7aud Ha YIIYOJIEHHOM YPOBHE U3Y4YEHHUS IpeAMeTa MpPeIoaraet
peanu3anuio TaKux LeseH, Kak:

e (opMupoBaHME TMPEACTABIECHUN: O MAaTepUAIBHOM €IMHCTBE MHDpAa,
3aKOHOMEPHOCTAX U IIO3HABAEMOCTH SIBJICHUN IIPUPOJBI, O MECTE XUMUHU B
CUCTEME €CTECTBEHHBbIX HayK M €€ BeAylled poJii B OOecredyeHHUH
YCTOMYMBOIO  pPa3BUTHSA  YEJOBEYECTBA: B  PEHIEHUH  IpoOsIemM
HKOJIOTUYECKOM, YHEPreTUYECKON U THUIIEBON O€30MacHOCTH, B Pa3BUTUU
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX UCTOYHUKOB DHEPIUH, B
00€eCIeyeHNn pPalrOHAIBHOTO MPUPOJIONOIb30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJIbTYphl UEJIOBEKA, a TAKXKE 3IKOJIOTMYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CPEIE;

e OCBOCHME CHUCTEMBI 3HAHHM, JIEKAIMMX B OCHOBE XUMHYECKOH
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (GyHIaMEHTaJIbHbIX
IIOHATUN, 3aKOHOB M TEOPUM XHMHUHU, COBPEMEHHBIX IIPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, MOHHO-
MOJIEKYJIIDHOM,  HAaJAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX IIPOTEKAHUS XUMUYECKUX pPEaKLMi, O



XUMHUYECKOM PAaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00ImINX
Hay4HBIX MPUHLIHMIAX XUMHYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y oOyyJarommxcst OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHUYECKMX 3HAHUN [JIs1 OOBACHEHUS
KITFOUEBBIX HJIEH W MPOOJIEM COBPEMEHHOM XWUMUHU, IJII OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYUYHYIO MPUPOLY;
IPaMOTHOTO PEIICHUS MPOOJIEM, CBI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaJIN3a U OLEHKHU C IIO3UILIMH DKOJIOTHUECKON 0€30IIaCHOCTH IIOCIIEACTBUI
OBITOBOII M MPOM3BOACTBEHHON JEATEIbHOCTH YEJIOBEKA, CBSI3aHHOM C
XUMHUYECKUM  TPOU3BOJACTBOM, HCIOJIB30BAaHUEM U  MepepabOTKOMN
BEILIECTB;

yriyOjieHne  TMPEeACTABICHHM O  Hay4yHbIX  METOJaX  MO3HaHuS,
HEOOXOJMMBIX [IJII TPUOOPETEHUs] YMEHHM OPUEHTUPOBATHCS B MHUpPE
BCIIECTB M OOBSICHCHUS XUMUYCCKUX SIBICHHUM, WMEIOIUX MECTO B
MPUPO/JIE, B MPAKTUYECKON JIESITENHbHOCTH U TOBCETHEBHOM )KU3HH.

B nmnnane peanu3anuy MEepBOOYEPEIHBIX BOCIUTATENBHBIX M PA3BUBAIOLINX
(GYHKIMI [ETOCTHOW CHCTEMBI CpelHero oO0miero oOpa3oBaHHs MPH U3YYCHUU
npeaMera  «XuUMHUS» Ha  YIIyOJIEHHOM ypOBHE OCOOYI0  aKTyalbHOCTb
IpUOOPETAIOT TAKUE IIETU U 33/1a4H, KaK:

BOCIIUTaHHE YyOEXKJAEHHOCTH B II03HABACMOCTH SIBJICHHWA TPHPOJIEBI,
YBOXEGHHS K TMIPOLIECCY TBOpPYECTBA B OOJACTH TEOPETUUYCCKUX W
NPHUKJIAIHBIX HCCICAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHMBAIlMM K OOYYCHHWIO M TIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHUTAaHWUIO  HAa  OCHOBE  YCBOCHHSA
O0IIeYeTI0BEYECKUX IEHHOCTEIH;

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTCIUICKTYaIbHBIX U TBOPUYCCKUX
crocoOHOCTe oOydaronuxcsi, (GOpPMHpPOBAHWE Y HHX CO3HATEIBHOTO
OTHOIIIGHUSI K €caMO0Opa30BaHWIO M HETMPEPHIBHOMY OOpa30BaHHIO Kak
YCIIOBHUIO YCIENIHOHN MpodeccnoHabHON U 00IIECTBEHHON IeATEIHHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0POBbI0 M IOTPEOHOCTH B
310pOBOM 00pa3e KU3HH;

dbopMUpPOBaHHE YMEHHU W HAaBBIKOB Pa3yMHOT'O IPUPOIOIIOJIb30BAHHMS,
pa3BUTHE IKOJIOTHUYECKON KYJIbTYphI, IPUOOPETCHUE OTBITa OOIIECTBEHHO-
MOJIE3HOM SKOJIOTUIECKON JACSITETbHOCTH.

OO6miee 4KCiIO YacoB, MPEAYCMOTPEHHBIX JJISI U3yUCHUSI XUMUU HA YIIIyOJIE€HHOM
ypOBHE cpenHero oobiero oOpaszoBanusi, coctaBisier 204 yacoB: B 10 kimacce —
102 vaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B Hezento).



COJEPXAHME OBYUYEHUA
10 KIIACC

OPTAHUYECKAS XUMUA

Teopernueckne 0OCHOBbI OPraHUYECKON XUMHUH.

[IpenMer W  3HaYeHHWE  OPraHUYECKOM XUMHWH, HPEACTaBICHHE O
MHOT000pa3uK OPraHU4eCKUX COCTUHEHUI.

DNEeKTPOHHOE CTPOEHUE aroma Yriepoja: OCHOBHOE M BO30YXIEHHOE
cocTosiHUsl. BalleHTHbIE BO3MOXXHOCTHM aToMa yriepoja. XUMHUYECKas CBsI3b B
OPraHMYECKUX COCOUHEHHUSX. Tumbpl THOPUAM3AIMU ATOMHBIX OpOuTanen
yraepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOW CBsI3H (OOMEHHBIA M JOHOPHO-
aKIENTOPHBINA). TUNBI TEepeKphIBaHWS ATOMHBIX OpOUTANEH, G- W T-CBS3M.
OpunapHasi, ABOHas U TporHas cBsi3b. CrocoObI pa3pbiBa CBS3€ B MOJIEKYJIax
oprannueckux BemniectB. [loHsTue o cBOOOMHOM paaukane, Hykieoduie u
3NeKTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHenuii A.M. bytinepoBa u
COBPEMEHHBIE MPEJCTABIICHHS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOCHUS
OpraHUYeCKUX COEIUWHEHUU. MOJIeKyJsIpHbIE U  CTPYKTypHbIE  (OPMYJIBL.
CrpykTypHble (GOpMyJbl pa3IUYHBIX BUIOB: PpPa3BEPHYTAs, COKpalIEHHAS,
ckenetHas. M3omepusa. Bunabl u3zoMepuu: CTpyKTypHas, HpPOCTPAHCTBEHHAS.
OnexTpoHHbIE AP(PEKTH B MOJEKYJaX OPraHMYEeCKUX COCTUHEHUH (MHAYKTUBHBIN
1 ME30MEPHBIN 3PDEKTHI).

[IpencraBienne o kKinaccupuKaluu OpraHuyeckux BeunlecTB. lloHarue o
(¢yHKuroHanbHOU rpymnmne. I'omosnorus. I'omonornueckue psiibl. CucremMarnueckas
HOMeHKIaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBmnaibHble Ha3BaHUs
OTJIEJIBHBIX IIPEJICTABUTEIICH.

Oco0OeHHOCTH W Kiaccu(UKalusg OpraHuyeckux peakuuil. OKUCIUTENbHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIUU B OPraHUYECKOW XUMUMU.

OKCHEpUMEHTAJIbHBIE METOAbl HM3YyYEHHs] BEIIECTB M HUX MPEBPAIICHUIL:
O3HaKOMJIEHHE ¢ oOpa3laMu OpraHMYecKUX BELIECTB M MaTepuajlaMM Ha HX
OCHOBE, OMBITHI IO MPEBPAIICHUIO OPraHUYECKHX BEIIECTB IIPU HArpeBaHUU
(naBneHue, OOYTJMBAaHME W TOPEHHUE), KOHCTPYMPOBAHHUE MOJENEH MOJIEKYJ
OpraHUYeCKUX BEIIECTB.

YriaeBoaopoasl.

Anxanel. ['omonorndyeckuil psj ankaHoB, o0mas (GopMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AIKAHOB, Sp°-
rudopuaM3anys aTOMHBIX OpOuTaniel yriaepoja, o-cBsi3b. dusmyeckue cBONCTBA
AJIKAHOB.



XHWMHUYECKHE CBOMCTBA QJKAaHOB: PEAKIMU 3aMEUICHUs, W30MEpU3aluH,
JETUIPUPOBAHMS, LUKIN3ALNY, IMPOJIN3a, KpEKUHTra, ropeHus. [Ipeacrasienue o
MEXaHU3ME PEAKIIUI PAUKAIBHOIO 3aMEILICHMUS.

Haxoxnenune B npupoge. CriocoObl NOJMy4YEeHHs U IPUMEHEHNE aJTKaHOB.

[uknoankanel. O6mas ¢popmMyia, HOMEHKIaTypa u uzomepus. OcobeHHOCTH
CTPOCHHUSI M XUMHYECKMX CBOMCTB MajblX (IL[MKJIONpPOIAH, LUKIOOyTaH) U
OOBIUHBIX (LIUKJIONEHTAaH, LMKJIOreKcaH) LMKIoankaHoB. CrocoObl MOMydYeHUs U
IIPUMEHEHUE UKIIOAJIKAHOB.

Ankenpl. ['OMOJIOTHUECKUH DPsiI alTKEHOB, 001mas GopmMyia, HOMEHKIIATYpA.
DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ —aJIKEHOB,  Sp-
rudpuan3anms aTOMHBIX opOuTanei yriepoja, 6- U m-cBsi3u. CTpyKTypHas U
reomeTpuyeckas (UMc-TpaHc-) u3oMepus. Pusznyeckue CBOWCTBA AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLUMU IPUCOCIUHEHMS, 3aAMELICHUS B O-IIOJIOKECHHE
IIPU JBOMHOM CBSI3M, MOJMMEpH3alnMd U okucieHud. [IpaBuno MapkoBHHMKOBA.
KauyecTBeHHbIE peakiuy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYUYEHUS U IPUMEHEHUE
QJIKCHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbIE, U30JIUPOBAHHBIE,
Kymynuposanusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI 1 XMMUYECKUX CBOICTB
CONpPsDKEHHBIX  aueHoB, 1,2- wu 1, 4-nmpucoenuuenue. Ilonumepusanus
conpsiKEHHBIX TUEHOB. CroCcOOBI NMOIyYeHHs U TPUMEHEHHE aJIKaIUEHOB.

Anxunbl. 'oMon0rnueckuil psii alkMHOB, 001Iast popMmyJsia, HOMEHKIATYpa U
U30MeEpHsl. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKUHOB, Sp-
rudpuau3anms aTOMHbIX opOuTaneil yriaepoga. @uU3nyecKHe CBOMCTBA aJKUHOB.
XVWMHUYECKHE  CBOMCTBA:  pEakUWHW  NPHUCOCAUHEHUs,  JUMEpU3aluud U
TPUMEPHU3ALUU, OKUCICHHs. KHCIIOTHBIE CBOMCTBA QJIKUHOB, HUMEIOIIMX KOHLEBYIO
TpOMHYIO CBsi3b. KauecTBeHHBIE peakiuu Ha TPOHHYIO cBs3b. CrIOCOOBI NOJIy4YEHHUs
Y IPUMEHEHUE AJIKWHOB.

ApomaTtnueckue yrieBoaopoasl (apeHsl). ['omonoruuyeckuii psii apeHoB,
oOurast popmysa, HOMEHKIIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJbl OeH3o0sa. PuU3NYECKUe CBONCTBA apeHOB. XHMHUYECKHE
CBOMCTBa O€H30J1a U €ro rOMOJIOTOB: PEaKIMK 3aMeIeHUs1 B OEH30JIbHOM KOJIbLE U
YIJIEBOJNOPOJHOM paaMKale, PEeaKUUHd NPUCOCAWHEHUS, OKHCIEHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpUEHTHUPYIOUIEM [EHCTBUU 3aMECTHTENCH B
OCH30JIbHOM KOJIbIIE Ha MpHUMEpEe aJKWIbHBIX PAJUKaJIOB, KapOOKCHUIHHOMH,
T'MJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYMIIBI, aTOMOB rajnoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOMCTB ctupoda. [lomumepuszanus ctupona. CrnocoObl NOTydYeHHs U
IIPUMEHEHUE apOMATUYECKHUX YTIIEBOJLOPOIOB.

[Tpupoansiii ra3. [lonytueie HedTsHBIe Ta3pl. HeTh 1 €€ mpoucxoxaeHue.
KaMeHHBIN yroap u npoayKThl ero nepepadorku. Crnoco0sl nepepadboTku HedTu:



MEPErOHKa, KPEKUHT (TEPMHUYECKUH, KATAIUTUYECKHI), pUDOPMUHT, THUPOIU3.
[TpoxykThl nepepaboTKu HEPTH, X IPUMEHEHUE B TPOMBIIUICHHOCTH U B OBITY.

['eHeTndeckas CBSI3b MEXKY Pa3TMYHBIMU KJIACCAMU YIJIEBOJIOPOIOB.

DIJIEKTPOHHOE CTPOEHHME TaJOT€HIIPOM3BOJHBIX YIJIEBOIOPOAOB. Peakuun
3aMEIICHUsI TajJoreHa Ha TUAPOKCOrPYNIly, HUTPOTPYINy, LHAHOTPYIIIY,
aMuHOrpymmy. JlelicTBue Ha TaJOTeHIPOU3BOAHBIE BOJHOIO U CIIMPTOBOIO
pactBopa mEnoyu. B3auMoaencTBUE NHUrajllOreHaJlKaHOB C MarHUE€M U LUHKOM.
[Tonsitue 0 METAJUIOOPTaHUYECKUX COCIUHEHMUSAX. Hcnonp3oBanne
TJIOTCHIPOU3BOIHBIX ~ YIJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPH CHHTE3C
OPTraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BELIECTB W MX IPEBPAILCHUIA:
u3ydeHue (U3MYECKUX CBOMCTB YIJI€BOJOPOJOB (PacTBOPUMOCTH), KAUECTBEHHBIX
peakiuii  yrieBoJOpOJ0B Pa3IMUHBIX KJIacCOB (0OecuBeUMBaHWE OPOMHOW WIH
MOJHOM BOJIBI, PacTBOpa IE€pPMAaHraHaTa KaJus, B3aUMOJCHCTBUE alleTUJIEHA C
aMMUa4HBIM pacTBOpoM okcuyaa cepedpa(l)), kadecTBeHHOEe OOHapyKeHUE
yriiepoga ¥ BOJOPOJA B OpPraHMYECKUX BEIIECTBAX, IOJYyYEHHUE OHTWIEHA U
M3YUEHHUE €ro CBOMCTB, O3HAKOMJIeHHE ¢ Koyutekiusamu «Hedts» u «VYronby, ¢
oOpa3naMu IIacCTMAcC, KaydyyKOB M PE3UHBbI, MOJCIHPOBAHUE MOJIEKYJI
YIJIEBOJOPOIOB U TAJIOT€HIIPOU3BOJAHBIX YIIEBOIOPOIOB.

Kucaopoacoaep:xkammue oprann4ecKue coeTuHEeHUs.

[IpenenbHble oAHOAaTOMHBIE CHUPTH. CTpoeHHE MOJIeKyad (Ha MpuMepe
METaHoJIa W 3TaHoina). l'oMosoruueckuil psan, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa #  kiaccupukanus. Du3nueckue CBOMCTBA  MpEAEiIbHBIX
OJHOATOMHBIX CHUPTOB. BOOpOIHBIE CBSI3M MEXKJIYy MOJIEKYJaMH CIIUPTOB.
XHUMUYECKHE CBOWCTBA: PpEAKUUM 3aMEUIEHUsA, JETUJpaTaluH, OKHUCIICHHUS,
B3aUMOJEHCTBUE C  OPraHUYECKUMU W HEOPraHUYECKUMH  KHUCIOTaMHU.
KauecTBeHHas peakuus Ha OJJTHOATOMHBIE CIUPTHI. [[eiicTBHE 3TaHOJIAa U METaHOJIa
Ha opraHu3M uesioBeka. CrnocoObl MOMYy4YeHUST M MNPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Tpocthie 3¢upsl, HOMeHKIaTypa U u3oMmepus. OcoOEHHOCTH (PU3UUECKUX U
XAMUYECKUX CBOUCTB.

MHOroaroMHbl€ CHOUPTHI — STWICHIVIMKOJIb W TIHLEpPUH. DPu3ndyeckue u
XMMHUYECKUE CBOMCTBA: PEAKIMU 3aMEIICHHUS], B3aUMOACHCTBUE C OPTaHUYECKUMU
M HEOPraHWYECKMMH KHCIIOTaMH, KauyeCTBEHHAs pEaklus Ha MHOrOaTOMHBIE
cnupthl. [IpencraBienne o MexaHU3Me peakluil HYKJI€O(MUILHOTO 3aMEIEHUS.
JleiictBue Ha opraHu3Mm 4esoBeka. C(CnocoObl MOJyYeHUS UM MPUMEHEHUE
MHOTOAaTOMHBIX CIIUPTOB.

@®enon. CTpoeHUE MOJEKYJbl, B3aUMHOE BJIUSHHE THAPOKCOTPYNIbl H
oenszosibHOTO sAnpa. Puszmueckue cBoiicTBa (eHonma. OCOOEHHOCTH XUMUYECKHUX



cBoiicTB ¢enona. KauecTtBeHHble peaknuu Ha ¢eHosl. ToKCHYHOCTH (eHoa.
CriocoObl ostyuenust v npuMenenue penomna. Genondopmanbaeruanas cMoma.

KapOoHunbHbIE COETUHEHUS — AJIbJICTU/IBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TPYMIBI. ['OMOIOTHYecKue psAbl albIerHaI0B M KETOHOB, 0OImas
dbopmyna, uzomepusi U HomeHkiarypa. Dusnueckue CBOICTBA albIACTHAOB U
KETOHOB. XMMHYECKME CBOMCTBA  ajbJE€THIOB W  KETOHOB:  PEaKUuH
npucoeanHeHns. OKUCIEHNE aabIeru0B, KAYECTBEHHbIE PEaKIMU HA albICTUb.
Crioco0Obl MOTy4eHUs: ¥ IPUMEHEHUE aIbJETUI0B U KETOHOB.

OHOOCHOBHBIE NpeJIeTbHbIE KApOOHOBBIE KUCIOThl. OCOOCHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KHCIIOT. 30Mepus u HOMeHKIIaTypa. Pu3nuecKkue cBOMCTBa
OJIHOOCHOBHBIX TpPEIECIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIOT. XMMUYECKHUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakiusa HTepudUKaAUMA, PEAKIUU C YYacTHEM YIJIEBOJAOPOIHOTO pajauKaja.
OcoOEHHOCTH CBOMCTB MypaBbHUHOW KHUCIOTHI. [loHSITHE O NPOU3ZBOAHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3¢upax. MHOrooopasue kapOOHOBBIX KHUCIOT.
Oco0OeHHOCTH CBOMCTB HENPEIEIbHBIX W apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KHUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTtaBuTenu BHICIIMX
KapOOHOBBIX KHUCJIOT: CT€apuHOBas, MalbMUTUHOBAs, OJICMHOBAs, JUHO]IE8As,
JUHONEeH08as KUca0Thl. CrIoCcOObI MOYUYEHHUS U MPUMEHEHUE KAPOOHOBBIX KHUCIIOT.

Cnoxubie >¢upsl. ['omonorudeckuit psin, obmas dopmyna, HU30MEpHUs H
HOMEHKIaTypa. Pu3nueckue M XUMHUYECKHE CBOWMCTBA: THUAPOJU3 B KHUCIOW U
LIEJIOYHOU Cpefe.

Kupsl. Crpoenne, pu3nveckue 1 XUMHUIECKHE CBOMCTBA KUPOB: TUAPOIN3 B
KHUCIIOHN U 11esioyHoi cpene. OcCOOEHHOCTH CBOMCTB JKUPOB, COACPKAIUX OCTATKU
HEIpEeEIbHbIX JKUPHBIX KUCIIOT. JKuphl B ipupo/Ie.

MpbL1a KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JCHCTBHE.

O6mias xapaktepucTuka yriaeBojoB. Knaccudukamnus yrieBoaos (MOHO-, 1H-
¥ Tmonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (pyKTO3a, rajgakrosa, pubo3a,
Je30Kcupr0o03a. PU3NUecKue CBOMCTBA W HaxoKjJAeHUE B mpupojae. PoTocuHTe3.
XHUMUYECKHE CBOMCTBA IIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U albIETUIHOM
IpyII, CIUPTOBOE W MOJOYHOKHCIOE OpokeHue. IIpuMeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEICITEIbHOCTH Opranusma. Jlucaxapuasl: caxapos3a, MaIbTO3a U
JaKkTo3a. BoccranaBnuBaromme 1 HEBOCCTAHABIMBAIOIIME AUCAaXapuIbl. [ uaponus
nucaxapunoB. HaxoxneHnue B nipupone u npumenenue. [lonucaxapuasl: kpaxmann,
INIMKOTeH W 1eiunono3a. CTpoeHne MakKpOMOJIEKYJl Kpaxmana, TIJIMKOTeHa U
HEeJUT0I03bl.  DU3NUYEecKrue CBOMCTBA Kpaxmana M UEJUI0JI03bl. XHUMHUYECKHE
CBOMCTBA Kpaxmaja: THAPOJn3, KAauyeCTBEHHasi peakius ¢ HOJ0M. XUMUYECKHUE
CBOMCTBA IEJUTIONO3bI: THIPOJIN3, MOodydeHue 3PupoB meintonao3sl. [lonstue o0
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IIENK).



OKCIepUMEHTAIbHBIE METOJbl H3YUYEHHS BEUIECTB M HX IIPEBpALCHUN:
PacTBOPUMOCTbD PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE ATAHOJIA C HATPUEM,
OKHMCJICHUE 3TUJIOBOIO CHUPTA B AJBJACTUJ HA PACKaJIEHHOW MEIHOU ITPOBOJIOKE,
OKHCJIEHHE ATUJIOBOTO CHUPTa JUXPOMATOM Kaiusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), KAYECTBEHHBbIC PEAKIMU Ha albJETUlibl (C TUIPOKCUIIOM
muammuncepeopa(l) u  rugpokcuaom  menu(Il)), peaknus rmMmnepuHa ¢
ruapokcuom meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bl ¢ Tuapokcuaom meau(ll), B3aumoneiicTeue
KpaxMajia C MOJIOM, PEIICHHE SKCIEPUMEHTAIbHBIX 3ajlad 1Mo TeMaMm «CHUpThl U
denonby, «KapooHoBbie KUCTOTHL. CIIOKHBIE A(DUPBD).

A3oTcoAep:Kale OPraHnvecKre CoeINHeHM .

AMMHBI — OpraHMYEcKUe MPOU3BOJHbIE amMMuaka. Kiaccudukanus aMuHOB:
anudaTuiyeckue W apoMaTUYECKHUE; TMEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Ctpoenue monekyin, obmas ¢opMmyna, U30MEpHs, HOMEHKIATypa U (PU3NYECKHUE
cBOMCcTBa. XMMUYECKOE CBOMCTBA aNn(aTUUECKHNX aMHUHOB: OCHOBHBIE CBOMCTBA,
ANKAJIMPOBAHUE, B3aUMOJCHCTBHE NEPBUYHBIX AMHHOB C a30THUCTON KHUCIOTOM.
Comnu aKuIaMMOHUS.

AHWUIIMH — TpeACTaBUTENb AaMHUHOB apomaruueckoro psga. CrtpoeHue
aHwIMHA. B3anMHOe BiIMsSHUE TPYNI aTOMOB B MOJieKyJsie aHuianHa. OCOOEHHOCTH
XUMUYECKUX CBOWCTB aHWIMHA. KauecTBeHHbIE peakiuyi Ha aHWiMH. CrocoObl
MOJIyYeHHUs] M NpuUMeHeHue anudarnueckux amuHoB. [lonmyueHue aHwiIMHA U3
HUTpOOEH301a.

AmuHokucoTel. HoMeHnknaTypa u uzomepusi. OTaenbHble PEACTABUTENN Ol
AMUHOKHUCJIOT: [JIMIUH, anaHuH. @Dusnueckue CBOWCTBA aMUHOKHCIOT.
XUMHUYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpPHBIX  OpPraHUYeCcKHX
COCIMHEHMUM, peakIusl MOJMKOHACHCAIIMK, OOpa30BaHUE MENTHIHONW CBS3H.
buonoruueckoe 3HaueHNE aMUHOKHUCIOT. CUHTE3 ¥ TUAPOJINU3 MTENTUIOB.

benku kak npupoansie mnonumepsl. [lepBuuHas, BTOpUYHAs W TpPETHUYHAS
CTpyKTypa OenkoB. XUMHYECKHE CBOWCTBA OCJIKOB: THUIPOIU3, ACHATYypaIus,
KaueCTBEHHbBIC PEaKIUU Ha OCJIKU.

DKCHEPUMEHTAIbHBIE METOJbl M3YUYEHUS BEHIECTB M HUX IPEBPAIICHUN:
pacTBOpeHHE OEIKOB B BOJE, JICHATypamus OETKOB MPH HArpEBaHWH, IBETHHIC
peakiuu Ha O€JIKM, pEIICHHE OHKCHEPUMEHTAJIbHbIX 3aJa4 10 TeMaMm
«A3oTtcoaepxamie OpraHuYecKue COEIMHEHUSD) u «Pacrno3naBanue
OPraHUYECKUX COEAUHEHUID.

BbicokomoJieKyIsIpHbIE COeTUHEHUS.

OCHOBHbBIE MOHSATHUS XMMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEIHSST MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEOUHEHUM —
MOJIMMEPHU3AIIS U TOTUKOHICHCAIHS.

[Tonumepubie Marepuansl. [lmacTmacchl (TOJUATUIICH, MOJUIIPOMUIICH,
MOJINBUHWIXJIOPU, TOJUCTHPOJ, MOJMMETHIMETAKPWIAT, TOJUKapOOHATHI,
noyvdTUICHTepedTanar). Y Tunusanus u nepepadoTka miacTuKa.

DJ1acTOMEpHI: HATypaJIbHbBIN KayuyK, CUHTETHYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIPEHOBLIN, U30NPEHOBBIN) U CUJIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHble (XJIOMOK, IIEPCTh, MEIK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsl CHEUUATIBHOTO Ha3HA4YEeHUs (TeduioH, KeBJjap,
AIIEKTPOIPOBOIAIIME MOJIUMEPHI, OMOpa3ziaraeMple MOJIUMEpPHI).

DKCHEepUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB M HUX IMPEBpallCHUI:
03HAKOMJIEHUE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMace,
Kay4yKOB, pEIICHUE HKCIEPUMEHTAIbHbIX 3adad 1o Teme «Pacno3naBanue
MJIACTMACC U BOJIOKOH).

Pacuérnrle 3amaun.

Haxoxxaenue MoJiekyJsipHOM (OpMYJibl OpPraHUYECKOTO COCIMHEHUS TI0
MacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HAaXOXJICHUE
MOJICKYJIIPHON (HOPMYJIBI  OpPTaHWYECKOTO COCIWHEHHUS 10 Macce (00BEMy)
MPOIYKTOB CTrOpaHus, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOTYyKTOB
peaklMy W/MIM MCXOAHBIX BEIIECTB, YCTAHOBIICHUE CTPYKTYPHOU (HOPMYJIBI
OPraHUYeCKOTO BEIIECTBA HAa OCHOBE €r0 XMMUYECKHUX CBOMCTB WJIM CHOCOOOB
MOJIyYEHHUsI, OMpEeTCHUE JO0JU BbIXOJA MPOAYKTAa PEAKIHUH OT TEOPETHUECKHU
BO3MOKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzainus MeXIpeaAMETHBIX CBSI3€M MPU M3YUYEHUU OPTaHMYECKOW XUMHH B
10 kjacce OCYIIECTBISETCS 4Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAyYHBIX TIOHSTUW, TaK MW TOHSITUH, MPUHITHIX B OTIEIbHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0111e eCTeCTBEHHO-HAYYHbIEC MMOHATHUS: SIBICHUE, HAYYHBIN (DaKT, rUnoTesa,
TEOpHs, 3aKOH, aHajlu3, CHUHTE3, Kiaccudukaius, HaOII0JIEHHE, H3MEpPEHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepusi, aroM, JJIEKTPOH, MPOTOH, HEWUTPOH, MOJEKYIa,
DPHEPTreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperaTHoOe COCTOSHUE
BEIIECTBA, (DU3UYECKUE BEJIIMYUHBI, €IUHUIIBI HU3MEPEHUs, CKOPOCTh, IHEPTus,
Macca.

buonorus: «merka, opraHusM, OJKOcuUCTeMa, Owocdepa, MeTaboIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTEPOTPOQPHBIA TUIl MUTAHUS, OPOKEHUE,



dboTocuHTE3, nbIXaHWE, OENTKHU, VYIJIEBOJIbI, JKUPBI, HYKIEHHOBBIC KHCIIOTHI,
(bepMEHTHI.

['eorpadusi: mone3Hble HCKOMaeMbIe, TOTUTUBO.

TexHoNOTHSA: TNHINEBBICE TMPOAYKTHI, OCHOBBI PAlMOHATHHOTO THUTAHUS,
MOTOIITUE CPENICTBA, MATEPUAITBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KVIACC

OBIIAS N HEOPTAHUYECKASA XUMUSA

Teopernvyeckne 0CHOBbI XUMHUH.

AtoM. CocTaB aTrOMHBIX sAep. XUMHUYEeCKU snemeHT. M3oromnbel. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIE YHUCJA. DHEPreTUUYECKUE YPOBHU U
noypoBHHU. ATOMHBIE opOuTanu. Knaccudpukamuss XuMHIeCKUX 3JIEMEHTOB (S-, p-,
d-, f-smementsr). PacmpeneneHue HIEKTPOHOB TIO ATOMHBIM  OpPOUTAIISM.
DNeKTpOHHbIE KOHPUTYpAIIK aTOMOB 3JIEMEHTOB MEPBOr0—4ETBEPTOrO MEPUOJIOB
B OCHOBHOM U BO30YXJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(MUTypaluu HOHOB.
DIIEKTPOOTPULIATENIBHOCTb.

[lepuoanueckuit 3akoH u Ilepronnyeckas cucreMa XUMUUYECKUX 3JIEMEHTOB
JA.N. MenaeneeBa. CBsi3b nepuoanueckoro 3akoHa u llepumonnueckoil cuctemsl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEU CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHMS CBOMCTB XUMHYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX M CJHOXHBIX BEHIECTB IO TIpynmaM MW [epuojaM. 3HAYEHHUE
nepuoauueckoro 3akona /[.M. Menneneesa.

XuMHYecKass CBSI3b. BHAbl XMMHUYECKOM CBSI3M: KOBAJICHTHAs, MOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUsl KOBAJIEHTHOW CBSA3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBINA. DHEpPrus U JyinHa CBA3U. [10oJIsIpHOCTh, HATPABIIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOW CBA3U. KpaTHbeie cBs3u. BopopoaHas CBA3b.
MeXMONEKYJISIpHBIE B3aUMOIEUCTBUSL.

BaneHTHOCTP M BaJICHTHBIE BO3MOXHOCTHM aTOMOB. CBS3b 3JIEKTPOHHOMN
CTPYKTYPBI MOJIEKYJI C UX TEOMETPUUECKUM CTPOCHUEM (Ha MpUMEpe COCAMHEHUN
3JIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiienrie 0 KOMIUIEKCHBIX coeAuHeHUsIX. COCTaB KOMILIEKCHOT'O UOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COEIMHEHUH.
[loHsATHE O KOOPAMHALMOHHOW XUMHUH.

BemecTtBa  MOJIEKYJSIDPHOTO M HEMOJIEKYJSIDPHOTO  CTPOEHUA.  THIbI
KPUCTANINYECKHUX PEIIETOK (CTPYKTYpP) M CBOWCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. Victunnable pactBopsl. [lpencrasinenue o
KOJUIOMIHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPAIIMM PACTBOPOB:
MaccoBasi J0Jis BEUIECTBA B PAaCTBOPE, MOJISIpHAs KOHLIEHTpalus. HacellieHHbIE U
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHucTamioruaparsl.



Krnaccudukaius u HOMEHKIaTypa HEOPraHWYECKUX BeIlecTB. TpuBHAIbHbBIE
HAa3BaHUS OTJIEJIbHBIX NIPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XUMHUUECKMX PEAKUUMiA B HEOPraHUYECKOW M OpraHuYecKOn
XMMHUHU. 3aKOH COXPAHECHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U IMPEBPALICHUS
SHEPIUM MPU XUMHUYECKUX peakiusax. TemnoBbie 3P(HEKTHl XUMUYECKUX PEAKIUU.
TepMOXUMUYECKUE YPABHEHHS.

CKOpOCTh XMMHYECKOUN peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (HaKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u kataau3aTopsl.

OO6paTtumblie U HeoOpaTUMbIE peakluu. XuMuueckoe paBHoBecue. Koncranra
XMMHUYECKOTO paBHOBecUs. DakTOpbl, BIMSAIOLIME HA IOJOXKEHHE XUMHUYECKOTO
paBHOBECHS: TEMIEPATypa, JABJICHUE U KOHIIEHTPAlMU BEILIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunuun Jle [larense.

DnekTpoiutuueckas auccoruanus. CuiabHble W clla0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuv. Cpena BOIHBIX PAacTBOPOB: KHUCIOTHAs, HEUTpasibHAas,
niesniouHas. Bonoponnsiii nokazatens (pH) pactBopa. I'maponus coneit. Peakiuu
HOHHOTO OOMeHa.

OKUCIUTENIbHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUS.
Okucnurennb W BOCCTAHOBUTEINb. lIpomecchl OKHCIEHUS W BOCCTAHOBJICHUS.
Baxnelinime OKUCIUTEIM U BOCCTAHOBHUTENH. MeToA 3JIEKTpPOHHOTO OanaHca.
DIEKTpOIU3 pacTBOPOB U PACILIIABOB BELIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHHUS BELIECTB W MX IPEBPAILCHUIA:
pa3loKEeHUE TEpPOKCUIa BOAOPOJAa B MNPUCYTCTBUU KATAIM3ATOpPA, MOJIEIHU
KPUCTAINTIMYECKUX PEIIETOK, TPOBEJECHUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/IeeHue
Cpelbl PacTBOPOB C IOMOIIBIO WHIMKATOPOB, U3YUYCHUE BIIMSHHS Pa3TIUYHBIX
(GakTOpoB Ha CKOPOCTh XUMHUYECKOM pEaKIUU M TMOJOXKEHUE XHUMHYECKOTO
PaBHOBECHSI.

Heopranunuyeckass XuMus.

[lonoxenne HemerawioB B llepuognueckorn cuUCTEME  XUMHYECKUX
anemenToB J[.U. MenneneeBa u 0cCOOEHHOCTH CTpOeHUsI WX aToMOB. Du3nveckue
CBOWCTBA HEMETAJIOB. AJUIOTPONUS HEMETAIOB (Ha MPUMEpPE KUCIOpPOAa, CEPHI,
docdopa u yriaepona).

Bomopon. Ilomydenue, ¢u3ndeckue W XUMHUYECKHE CBOWCTBA: PEAKIUU C
METAUIAMA M  HEMETAJUIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ mapusbl.
TonnMBHBIE AIIEMEHTHI.

["amorensl. Haxoxkaenue B mpupoje, crnocoObl MoiydyeHus, (pusmdyeckue u
XMMHUYECKUE CBOMCTBA. ['asloreHoBOAOpOIbl. BaxkHeWne KUCI0pOICOACpKAIINE
coeMHEHUsI rajgoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CHIOCOOBI MOMy4YEHUSs
rajgoreHoB. [I[pumeHeHune rajJjoreHoB U X COCIUHEHUM.



Kucnopon, o3oH. JlabopaTopHble M NPOMBILIUIEHHBIE CIIOCOOBI IMOJIYYEHHUS
Kuciopoaa. @u3nuecKkue U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOpOAa U
030Ha. OKCUbI U IEPOKCHU/IBI.

Cepa. HaxoxpaeHnwme B TpHpOAE, CIOCOOBI TONYYCHHS, (PUIHUECKHEC W
xumudeckue cBorictBa. CepoBogopon, cyibbuasl. Oxcupn cepui(IV), okcun
cepoi(VI). Cepnucrass u cepHas KHCIOTBI M uX coind. OCOOCHHOCTH CBOMCTB
CcepHOM KUCIOTHL. [IpuMeHeHue cepol U €€ COETUHEHUM.

A3zor. HaxoxaeHue B mpupojie, cHnocoObl MOJdyuYeHus, (punyeckue u
XUMUYECKHE CBOMCTBA. AMMHMAK, HUTPUIbl. OKCUIBI a30Ta. A30TUCTas U a30THas
KHCJIOTHI U UX coi. OCOOCHHOCTH CBOMCTB a30THOM KHUCIIOTHI. [IpuMeHeHue azora
U €r0 COeIMHEHUM. A30THBIE y100pEHHUS.

®ochop. Haxoxnenne B mpupojie, CHOCOObl MONy4deHUs, (U3HUECKHE U
xumuueckue cpoiictBa. Pochunsr u dochun. Oxcunbl dochopa, dhochopHas
kuciota u e€ comu. [lpumenenue dochopa u ero coemunenuit. dochopHbIe
ynoOpeHus.

VYrinepoa, HaxoXIeHUE B NOpUpojAe. AJUIOTPONHbIE MOAU(PUKALHUU.
®duznyeckue W XHUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB, OOpPA30BAHHBIX
yraepogoMm. Okcua yriaepona(ll), oxcun yraepona(IV), yrospHas kuciora u €€
coJIu. AKTHBUPOBAHHBIA yroib, ancopOuus. PymiepeHsl, rpadeH, yriepoaHble
HaHOTPYOKHU. IIprMeHeHne npocThiX BellecTB, 00pa30BaHHBIX YIJIEPOJOM, M €ro
COEIMHEHUMN.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MOydeHHs, (U3UUYECKUE U
xumudeckue cporictBa. Oxcnn kpeMHus(IV), kpeMHueBass KHCIOTa, CHIIMKATHI.
[Tpumenenue kpeMHus U ero coeAuHeHuil. CTEKI0, €ro noiay4yeHue, BUIAbl CTEKIIA.

[Tonoxenune MeraisioB B Ileproauyeckoil cucteMe XUMMUYECKUX JIEMEHTOB.
OCcoOEHHOCTH CTPOEHHMSI JJIEKTPOHHBIX O000JI0YEK aTOMOB MeTamioB. OOume
¢usnueckue cpoicTBa MeTawioB. [IpuMeHeHHe MeTamioB B OBITY M TEXHHKE.
CmuiaBbl METAIOB.

DNEeKTPOXUMHYECKUN psAl  HanpsbkeHuid  MertauioB.  OO0mme  crnocoObl

NOJIyYeHUS METaJJIOB: TUIPOMETAILTYPrus, MUPOMETAILUTYPIHs,
anekTpomeraiuryprusi. Ilonarue o koppo3uu MetamioB. CHocoObl 3alllUThl OT
KOPPO3HH.

OOmasa xapakrepuctuka MmeTtamioB [A-rpynnsl [lepuonnueckoil cucTemsl
XUMUYECKUX OdJIeMeHTOB. Hatpmii u kanuii: mnomydeHue, (U3MYECKHUE U
XUMHYECKUE CBOWCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

OOmas xapakrepuctuka metaioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX DBJEMEHTOB. MarHuii u KajblUi: ModydeHue, (QU3nYecKue u
XUMHYECKUE CBOMCTBA, INPUMEHEHHE IPOCTBIX BEIIECTB M HUX COCOUHEHHM.
XKécTkocTh BOJIBI U CITOCOOBI €€ yCTpaHEeHUS!.



ATIOMHUHMI: TTOTy4YeHUe, (U3NIECKue U XUMUYECKHUE CBOMCTBA, IPUMEHEHNE
IPOCTOTO BEIIeCTBA M €ro coeauHeHud. AM@orepHble CBOWCTBA OKCHUIA U
TUJPOKCUIA ATFOMUHHUS, TUAPOKCOKOMILIEKCHI aTFOMUHMUSL.

OOmas XxapakTepUCTHKa METAUIOB M000YHBIX mnoarpynn  (b-rpymm)
[leproanyeckoi CUCTEMbI XUMUYECKUX SJIEMEHTOB.

du3nyeckrue U XMMUYECKUE CBOMCTBA XpoMma U €ro coeauHeHuil. OKCUubl U
ruapokcuasl xpoma(ll), xpoma(Illl) u xpoma(VI). Xpomarsl u AUXpOMATHI, HUX
OKHCJIMTENbHBIE CBOMCTBA. [loyyeHne u npuMeHeHne XpoMma.

@u3nyeckue W XHUMHUYECKHE CBOMCTBA MapraHla M €ro COCIUHEHUM.
Baxwnelimme coenunenuss wmapranna(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranat kaiusi, €ro OKUCIUTEIbHBIC CBOMCTBRA.

du3nuecKkne U XMMHYECKHE CBOKCTBA JKeJjie3a U ero coequHeHuil. OKCupl,
ruapokcuasl u conu xenesa(ll) u xenesa(Ill). [lonyuenne u npuMeHeHUE Keye3a
Y €r0 CILIABOB.

DU3UYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coenuHeHun. [loyuenue u
MIPUMEHEHHUE MEIU U €€ COCIMHECHU .

[Muuk: nosydyeHue, (PU3MYECKUE U XHUMHYECKHE CBOMCTBAa. AMQOTEpHBIC
CBOWCTBA OKCHJIA ¥ TUJIPOKCUAA IMHKA, THAPOKCOKOMIUIEKCHI HUHKA. [[puMenenune
[UHKA U €r0 COCANHCHUH.

OKCIepUMEHTAJIbHBIE METOJbl H3YUYEHHS BEUIECTB M HX IIPEBpALICHUN:
u3ydeHue oOpaslioB HEMETAJJIOB, TOpEHHE cepbl, ¢docdopa, xKeye3a, MarHus B
KUCJIOPOJIe, M3YYCHHE KOJUIEKIMU «MeTamibl W CIUIaBbl», B3aUMOJIECHCTBHUE
HIEJIOYHBIX U I€JI0YHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOKHO HCIIOJIL30BaHUE
BUJIECOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpaMH KHUCIOT U
HIEJI0YEH, KAYECTBEHHBIE PEAKIIMM HA HEOPTAaHUYECKUE aHUOHBI, KATUOH BOJOPOJIa
M KaTUOHBbl METaJUIOB, B3aUMOJECHCTBUE TUAPOKCUIOB ATOMUHUS M LHUHKA C
pacTBOpaMM KHUCJIOT U IIEJIOYEH, PEIICHUE SKCIEPUMEHTAIbHBIX 33Ja4 M0 TeMaM
«T"anorens», «Cepa u €€ coeauHeHUsD», «A30T U (pochop U UX COECIUHEHUSD,
«MeTanbl TIaBHBIX TOATPYIID», «MeTamibl MOOOYHBIX TOATPYIIID.

XuMHUSA U KU3Hb.

Ponb xumMum B o0ecriedeHuu yCTOMYMBOIO pa3BUTUSA yenoBedecTBa. [lonstue
0 HAy4HBIX METOJAX I[IO3HAHUS W METOJOJOTHMM HAy4YHOTO HCCIIEIOBAHHUS.
Hayunble npuHIUIIBI OpraHu3auyu XUMUYECKOTO TPOU3BOACTBA. [[pOMBINIIIEHHBIE
CIOCOOBI MOJTYYEHUs BOXKHEUIIINX BEHIECTB (Ha MpUMEpE MPOU3BOJICTBA AMMHAKA,
CEpHON KHUCIOThI, MeTaHoJa). [IpombIliIeHHbIE CTIOCOOBI MOTYYEHUsI METAIIOB U
CINIaBOB. XMMHMYECKOE 3arpsi3HEHHE OKPYIKAIOILIEH Cpellbl U €ro IMOCIEACTBHUS.
Ponp xumum B 06eciedeHIN SHEPTETUIECKON 0€30MMacHOCTH.

XuMHsiT W 310poBbe 4enoBeKa. JlekapcrBeHHble cpenctBa. IIpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHN B pa3BUTUN MEIULIMHBI.



XUMHMsI THIIK: OCHOBHBIC KOMITIOHEHTHI, TUIIEBbIE N00aBku. Ponb xumuu B
obecrieyeHnHr MUIIEBOI 0€30MaCHOCTH.

Kocmernueckue u mnapdromepHsie cpenactBa. beitoBas xumus. [IpaBunia
0€30I1acHOTO HCMOJb30BaHUS TPErnaparoB OBITOBOM XUMUU B MOBCEIHEBHOMN
KU3ZHU.

XuMUsL B CTPOUTEILCTBE: BAXKHEHIINE CTPOUTENIbHBIE MaTepuasbl (LIEMEHT,
O€TOH).

XuMus B CEIIbCKOM X03sicTBe. OpraHndyeckre 1 MUHEpaIbHbIE Y100pEHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamHKa.
Marepuansl ayis aneKTpoHukHd. HaHoTexHOMOrNu.

Pacuérnrle 3amaun.

Pacuérel: Macchl BemecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIHUH BELIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIUH, €CIU OJHO U3
BEIIIECTB HMMEET MpUMecH, Macchl (00BEMA, KOJIMYECTBA BEHIECTBA) MPOIYKTa
peakuuy, €cCiau OJIHO M3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEACIEHHOU
MAacCOBOM JOJIEW pPACTBOPEHHOIO BEUIECTBA, MACCOBOW JOJM W MOJISIPHOU
KOHIICHTpAIlMU BEILIECTBA B pPacTBOpe, JOJIM BBIXOJA MPOAYKTa PEAKUHUH OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpeaMeTHbIE€ CBSI3H.

Peanuzanuss  MeXNpeaIMETHBIX  CBsi3ed MpU  HM3y4YeHHM  OOIed u
HEOpPraHu4ecKorl XxuMuM B 11 Kilacce OCyIECTBIISIETCS Yepe3 UCIOJIb30BaHUE Kak
OOIIIMX €CTECTBEHHO-HAYYHBIX MOHATHUH, TaK U MOHSITUH, TPUHATHIX B OTACIBHBIX
peaMEeTax €CTeCTBEHHO-HAYYHOTO IIUKJIA.

OO0111e eCTeCTBEHHO-HAYYHbIEC MTOHSATHUS: SIBICHUE, HAYYHBIN (DaKT, rUnoTesa,
TeOopusl, 3aKOH, aHAJIN3, CUHTE3, KJIacCUPUKalLUs, MEPUOAUYHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOEIb, MOJICIUPOBAHHUE.

dusnka: Marepus, MHUKPOMHp, MaKpOMHUp, AaTOM, OJJIEKTPOH, MPOTOH,
HEWTPOH, UOH, U30TOIIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUUECKUI YPOBEHb,
BEIIIECTBO, TeJI0, OOBEM, arperarHoe COCTOSHHME BEIIeCTBAa, WACAIbHBIA Tra3,
dbu3nYecKre BEIUYMHBI, €AMHUIBI U3MEPEHUS, CKOPOCTh, YHEPTHS, Macca.

Buonorus: kietka, opraHusM, 3KocucTeMa, ouocdepa, MmeTaboIn3M, MaKkpo-
Y MUKPODJIEMEHTHI, OCJIKH, JKUPHI, YTIAEBOIbI, HYKICHHOBBIC KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILLIECTB U IOTOK IHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIe, TOILIUBO,
pecypchl.

TexHoJIOTusl: XUMHUYECKasi MTPOMBIIIJIEHHOCTb, METAJUIypIusi, CTPOUTEIIbHBIC
MaTepualbl, CeIbCKOX03IUCTBEHHOE MPOU3BOJICTBO, MHUILEBAsi MPOMBIIIJIEHHOCTD,
dbapmaneBTUYECKas IPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO KOCMETHUYECKHUX



[IpcrapaTroB, IIPOU3BOACTBO KOHCTPYKHHMOHHBIX MATCPHUAJIOB, OJJCKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI I10 XUMHNN
HA YI'JIYBJIIEHHOM YPOBHE CPE/IHEI'O OBIIET'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM TOAXOJAOM B CTPYKType
JUYHOCTHBIX PE3yJNbTaTOB OCBOCHUS MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs BbIIEICHBI CIEAYIOLUIME COCTABISIOLIME: OCO3HAHUE
0o0yYaronMMucs POCCUUCKONW TIpakIaHCKOW WACHTHYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOTIPEICIICHNIO; HAIMYUE MOTHBAIIMH K
00y4YeHHI0; TOTOBHOCTh M CIOCOOHOCTh OOYYaromIMXCsl pPyKOBOACTBOBATHCS
OPUHATBIMH B OOILIECTBE TNpaBWJIaMHd U HOPMaMu TOBEACHHUSA;, HaJIUYHE
IIPaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYPBI; ClIOCOOHOCTh CTaBUTh LIEIH U CTPOUTH
YKU3HEHHbIC TUTaHbI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS TMpeaMeTa «XHUMHS» OTPaKaroT
c(OpPMUPOBAHHOCTh OMNBITa MO3HABATENIBHON M MPAKTUYECKOW AESITENbHOCTU
oOyJaromuxcs B Ipolecce peaan3anuu 00pa3oBaTeIbHON JesITEbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS TMpeaMeTa «XUMHUS»  OTpaxkaroT
c(hOPMHUPOBAHHOCTh OIBITA I[MO3HABATEIILBHOW W MPAKTUYECKON JAESTEIbHOCTU
o0yyaromuxcsi B Mpolecce pean3anuu o0pa3oBaTEIbHON JEATEIBHOCTH, B TOM
YHCIe B YaCTHU:

1) rpa:kIaHCKOr0 BOCTIMTAHUS:

OCO3HaHUS 00YYAIOIMMHUCA CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH,
YB)XCHUSA K 3aKOHY U TPABOMOPSIKY;

NPEICTaBICHUS O COIHMAIBHBIX HOPMax M TMpaBUiIaX MEXKIMYHOCTHBIX
OTHOIIECHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHUN y4eOHBIX M MO3HABATENBHBIX 3a/1a4, BBITIOJHEHUU
XUMHUYECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3E PA3JIUYHBIX BUIOB YUECOHOU NeATEIHHOCTH,

2) IATPUOTUYECKOT0 BOCITUTAHUSA:

[IEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY U HAy4YHOMY HACJIECAHIO
OT€YECTBECHHON XHMMUH,

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUU U TMPAKTUUECKOTO
MPWIOKEHUS! XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTarT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAJIBHBIX  IOMCKOB,
MOCTOSTHHOTO TPyJa YYEHBIX U IPAKTHKOB,



MHTEpEeCa M MO3HABATEJIbHBIX MOTHBOB B MOJYYEHUU U MOCIEIYIOIEM
aHanu3e MUH(QOpPMALMU O MEPETOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMUU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCITUTAHUS:

HPaBCTBEHHOI'O CO3HAHUSI, STUYECKOTO MOBECHUS,

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBI3aHHBIC C XUMHUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh Ha MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHUE M TMOCTYIKH CBOMX TOBapUIIEH C
MO3UILIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHHUS MOCJEICTBUI
MOCTYIIKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

MOHUMAHMUS LIEHHOCTEH 3I0poBOrO0 U 0Oe3omacHoro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOLIEHHS K COOCTBEHHOMY (pH3MYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOroficHUs TpaBwi 0e30MacHOTO OOpallleHus C BellecTBaMU B OBITY,
IIOBCEIHEBHOM KU3HU, B TPYI0BOU AEATEIBHOCTH;

MOHUMAHUSI LEHHOCTH NpPaBUJl HHAMBUIAYAIbHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCIIEJCTBUN W HEMPUSATUS BPEIHBIX MPHUBBIUCK (YMOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS1);

5) TpyA0BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIICIOBATEIHCKOM
NESTEIbHOCTH, OOINECTBEHHO TMOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NEeSITENbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Y4YacTU€ B PEIICHUM MPAKTUYECKUX 3a]ad
COIMaJIbHOM HAMpPaBICHHOCTH (B paMKax CBOETO KJlacca, IKOJIbI);

MHTEpECa K MPAKTUICCKOMY M3yUCHHUIO MPOdeCcCruidl pa3aIuvaHOro poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHHS TIPEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXEHUS K TPYY, JIIOASIM TpyJa U pe3yibTaTam TPYAOBOU JesATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY HWHIMBHUIYaJbHOH TPACKTOPUU
oOpazoBaHusi, Oynyuiedi npodeccuu U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBA;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU II€JIECOO0Pa3HOr0 OTHOIICHHUS K MPUPOJIE KaK HCTOUYHHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMJIE;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIIHSHUS
HKOHOMHYECKHUX MPOIECCOB Ha COCTOSTHUE TPUPOTHON U COIUATBHON CPEbL;



OCO3HaHUS HEOOXOJAMMOCTH UCIHOJb30BAaHUS JIOCTWKEHUH XUMHUH JJis
pelIeHus] BOIIPOCOB PALIMOHAIIBHOIO IIPUPOIOIIOIb30BAHMS,

AKTUBHOIO HENPUATUA JACUCTBUM, [MPUHOCAIIMX BpPEHN OKpPYKaAOUIEH
OPUPOAHON cpelie, YMEHHUS IPOrHO3UPOBAaTh HEOJArONpPUATHBIE IKOJIOTMYECKUE
IIOCJIEACTBYS NPEANPUHUMAEMBIX IEUCTBUN U NPEIOTBPALIATh UX;

HaJIM4Us PA3BUTOrO DKOJIOTMYECKOI0 MBILUICHUS, IKOJIOTUYECKON KYJIbTYPBI,
OIbITa NEATEIbHOCTH DKOJIOTUYECKOHN HaIIPAaBJIEHHOCTH, YMEHUS
PYKOBOACTBOBATbCSI UMU B I[O3HABATEJIbHOM, KOMMYHUKATUBHOW U COLMAIIBLHOM
IPAKTUKE, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTHUBOCTOSATH HUAECOJOTUU
xemodoOuu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUSL, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PpPa3BUTHUSA
HAyKU U OOLIECTBEHHOM NIPAKTUKH;

NOHUMaHUsA CHeUu(UKH XUMUU KaK HayKH, OCO3HaHHMs €€ polud B
(OopMUPOBaHHUU PALMOHATIBHOIO HAYYHOIO MBIILJICHUS, CO3/JaHUU LIEJIOCTHOTO
IpeICTaBlIeHUs 00 OKpY)KArolIeM MHUpE Kak O €IUHCTBE MPHUPOIbI U YeIOBEKa, B
NO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M PpELIEHUU MpoOJIeM COXpaHEHUs
IIPUPOJHOIO PAaBHOBECHS,

yOEeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHHM JUII  COBPEMEHHOMU
IMBWIM3ALMU: B €€ TIyMaHHCTHUYECKOM HANPABICHHOCTH W BaXHOUW pOJIM B
CO37IJaHUU HOBOW 0a3bl MaTepUATbHOM KYyJIbTYPhl, B PEHICHUH TI00aIbHBIX
npoOJjieM yCTOMYHMBOTO Pa3BUTHSI UEJIOBEUECTBA — CBIPbEBOM, SHEPrEeTUUYECKOM,
NUIIEBON M 3KOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHH MEIULIMHBI, 00€CIIeUYEHNN
YCIIOBUHM YCIHEIIHOTO TPYAa U 3KOJOTUYECKH KOM(POPTHON KM3HU KaXKJIOTO 4YJIeHa
00I1IeCTBA;

€CTECTBEHHO-HAYyYHOM T'PaMOTHOCTH: I[OHUMAHUS CYIIHOCTA METOJ0B
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTU HCIOIb30BATh
NOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHHUI OKPY>KAIOIIEro MUpA U
IPOUCXOAAIINX B HEM U3MEHEHUHN, YMEHHUS JIeaTh 000CHOBaHHbBIE 3aKJIFOUEHUS Ha
OCHOBE HAy4HbIX (AKTOB M UMEIOIIUXCSA JAaHHBIX C IeJIbI0 TOJIYy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIBHO HCIIOJIb30BaTh XUMHUYECKHUE 3HAHUS JUIS
pelieHus Npo0JIeM B pealbHbIX KU3HEHHBIX CUTYaLUX;

MHTEpeca K IIO3HAHMIO, UCCIIE0BATEIBCKOMN ACATEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa30oBaHUIO U
caM0o0oOpa30BaHHI0, K AKTUBHOMY TMOJIYYEHUIO HOBBIX 3HAHMM 1O XUMHH B
COOTBETCTBHHM C KU3HEHHBIMH IMIOTPEOHOCTSAMH;

MHTEpEeca K OCOOCHHOCTSAM TpyAa B paznudHbIX chepax mpodeccruoHambHOM
JEATEIbHOCTH.



METANIPEIMETHBIE PE3YJIbTATbBI

MeranpenMeTHsie pe3yiabTaTbl OCBOECHHS MPOTPAMMBbI [0 XMMHHM Ha YPOBHE
cpeaHero o0mero 0opa3oBaHus BKIIOYAIOT:

3HAYMMBbIE JU1sL dbopMupOBaHUS ~ MHUPOBO33pPEHUS oOyuaromxcs
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIeHAYYHbIE MOHATHSA, OTPaXKaloIlne
LEJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M CHEUUPUKY METOJIOB MO3HAHUS,
UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (Marepusi, BEIIECTBO, SHEPIHsl, SBJICHUE,
IPOIECC, CHUCTEMa, HAYYHBIA (DAKT, MPUHIUI, TUIIOTE3a, 3AKOHOMEPHOCTD, 3aKOH,
Teopus, UcclieJ0BaHne, HAOIIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U JAPYTHE);

yHUBEpCaJbHbIe Y4eOHbIEe NeHCTBUs (MO3HABaTEIbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIE), o0ecreynBaroIne dbopmHpoBaHue (GyHKUHMOHATBHOM
TPaMOTHOCTH M COITMAIbHOM KOMIIETEHIIUU 00y4YarOINXCs;
CIIOCOOHOCTH o0yJaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PECHUYCCKUE 3HAHUS M yHUBEpPCAJIbHBIC y4cOHBIC
JICUCTBUS B MO3HABATEIBHOM U COIMAJIBHOM MTPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJIAJCHHE YHUBEPCAIbHBIMU
y49eOHBIMU  TIO3HABaTEIbHBIMH, KOMMYHHKAaTUBHBIMH ¥  PETYJISTHBHBIMU
JICUCTBHUSIMU.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHBIC Y4eOHbIE 1CHCTBUSA

1) 6a30Bble Joruvyeckue aeMcTBUsI:

CaMOCTOSITCIbHO  (popMysIMpoBaTh W aKTyalIM3UpOBaTh  MpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENETATh LENU JACSATEIbHOCTH, 3a/laBas IapaMeTpbl M KPUTEPUU MX
JOCTHYKEHUSA, COOTHOCUTD PE3YJIBTAThI AEATEIBHOCTHU C MMOCTABICHHBIMU LIEIISIMU;

WCIOJIb30BaTh MPU OCBOCHUHU 3HAHUN MNPUEMBI JIOTUYECKOTO MBIILJICHUS:
BBLICJISATh XAPAKTECPHbIE MPU3HAKU TMOHATHM W YCTAaHABJIMBATH MX B3aUMOCBS3b,
WCII0JIb30BaTh COOTBETCTBYIOIIME MOHATHS JJII OOBSICHEHUs OTJEIbHBIX (PaKTOB U
SIBIICHUI;

BEIOWPATh OCHOBAaHUS H KPUTEPUH IS KIacCH(PUKAIMKA BEIIECTB U
XAMHUYECKUX PEAKIIHM;

YCTaHABJIMBATh IPUYMHHO-CIECACTBEHHBIE CBSA3U MEXKIY HM3Yy4YaeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKUE PaCCyXJeHUs (MHAYKTUBHBIC, JACAYKTHUBHBIC, IIO
aHAJIOTUM), BBISABIATH 3aKOHOMEPHOCTM U MPOTHUBOPEUYHUSI B paccMaTPUBAEMbIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIFOUCHUS;

IIPUMEHATh B MPOLECCE MMO3HAHUSA HUCIIOJb3YEMbIE B XUMUUA CHUMBOJIMYECKHUE
(3HaKOBBIE) MOJIECINIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmynia, ypaBHEHHE XHUMHYECKOU



peakuy — TMPU PEIIeHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUYECKUX 3aj1ad,
IIPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBIICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbIE HCCJIEI0BATEILCKHE 1eiiCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUYECKHUX
peakuuii;

(bopMyIMpOBATH LIENU U 33]1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KAueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJi1 (DPOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTHU
BBICKAa3bIBAEMBIX CYKICHUI;

BJIAJICTh HABBIKAMHU CAMOCTOSTEJIBHOTO IUIAHUPOBAHUSA U  IPOBEIACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMS HaOIIOaTh 32 XOJA0M
mpoiiecca, CaMOCTOSTENIbHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
00001IEeHUS ¥ BBIBOJIbI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIEA0OBAHUSA,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOMN
NEATeIbHOCTH, MPOSBIISITH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIbHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3aJlay, MPUMEHEHUIO Pa3IUYHBIX
METOJI0B ITO3HAHMUSI.

3) padora ¢ naudopmanueii:

OpUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHMKAX HWHMoOpManuu (HAy4HO-
NONyJIsIpHAst JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPaBOYHBIE MMOCOOUS,
pecypcel MaTEepHETa), aHanTM3upoBaTh WH()OPMAIUMIO PA3IUYHBIX BUIOB U (OpM
peACTaBIICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTB;

bopMyIMpOBaTh 3aMpPOCHl U MPUMEHATH PA3NIMUYHBIE METOJbI MPU TOUCKE U
oToope wuHpOpMalUM, HEOOXOAMMOW ISl  BBIMOJHEHHS Y4YEOHBIX 3ajaad
OIIPENIENIEHHOIO TUIIA,

npuoOpeTaTh OMBIT KCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BBIOMpaTh  oNTUMajbHYI0  GOpMy  TIpeACTaBICHUS
uHbopMaiuu (cxembl, TpaduKu, AUATPAMMBI, TAOIHIIBI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBAa TIpH paboTe C
XUMUYECKON uHGpOpMaIMell: TPUMEHSATh MEXKIpeAMEeTHbIe ((usudyeckue u
MaTEeMaTUYECKNUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAIHOCTH.

KoMMmyHHKAaTHBHBIE YHUBeEPCcadbHbIEe YUueOHbIe IeliCTBUS:



3aJ1aBaTh BOIMPOCHI MO CYLIECTBY 00CYK/1aeMOM TEMBI B XO/I€ 1MajIora u/uin
JMCKYCCHUH, BBICKA3bIBaTh UJIeU, (HOPMYIUPOBATH CBOU MPEIOKEHUS
OTHOCUTEJILHO BBIMOJIHEHUS IPEAJIOKEHHON 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIUCH pe3yIbTaTOB ITO3HABATCIIBHOW JIESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIBLHO I COBMECTHO CO CBEPCTHHUKAMH IIPH BHITIOJHECHUN
XHUMHYECKOT'O IKCIIEPUMEHTA, MPAKTUUYECKONH pabOThI MO MCCIICIOBAHUIO CBOWCTB
U3y4aeMbIX BEIICCTB, Peau3allii Y4eOHOTo MPOeKTa, U POPMYJIUPOBATH BHIBOIBI
10 pe3yjbTaTaM MPOBEACHHBIX HCCICIOBAHHNA IyTEM COTJIACOBAHMS TO3MIMHA B
X0J1e 00CYXIeHUSI 1 0OMEHAa MHCHUSIMH.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHBIC 1eiiCTBUA:

CaMOCTOSTENIbHO IJIAHUPOBaTh W OCYIIECTBIATh CBOIO IO3HABaTEIbHYIO
NEeATENBHOCTh, Ompenessis e¢ Ieau W 3aJadyd, KOHTPOJMPOBATH W IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh MpEIjaraeéMblid aJroput™m ACHCTBUU mpu
BBITIOJITHGHUH YYEOHBIX U HCCIENAOBATEIbCKUX 3a7a4, BBIOMpaTh HamOolee
b dEeKTUBHBIN C€rMOco0 MX pemieHus ¢ Y4ETOM TOJNYYCHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUUYECKUX PEAKIIMSIX;

OCYIIIECTBIIATh CAMOKOHTPOJb JCATEIBHOCTH HAa OCHOBE caMoOaHajau3a H
CaMOOIICHKH.

IPE/IMETHBIE PE3YJIBTATHI

[TpenmeTHBIC pe3yabTAaThl OCBOCHUS MPOTPAMMEI 110 XUMHUHU Ha yTITyOIEHHOM
YPOBHE Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs BKJIIOYAIOT CHEIU(HUCCKUC
JUTSL y4eOHOTO mpeaMeTa « XUMUS HaydHbIC 3HAHUS, YMCHHS M CIIOCOOBI JCHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIIMN M MPEOOpPa30BAHMIO 3HAHUMN, BUIBI ACATCIBHOCTH
10 TIOJYYCHHWIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3JIMYHBIX YUEOHBIX
CUTyaIMsIX, a TAKXKE B PEATbHBIX )KU3HEHHBIX CUTYAIUAX, CBA3aHHBIX C XUMHEH. B
nporpaMMe II0 XHUMHHM TIPEJAMETHBIC PE3yIbTaThl IPEJACTABICHBI IO TojaM
U3YUCHHUS.

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XuUMUS»
OTpaXkKakoT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MECTE€ M 3HAYCHUU OPraHUYECKOU
XUMHUU B CHCTEME C€CTECTBCHHBIX HAyK W €€ poju B 00€CIEeUYeHWH yCTOWYHUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHIECKOMN, SJHEPTETHUECKON U



MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEIWIIMHBI, CO3JIAaHMM HOBBIX MAaTEPHUAJIOB,
HOBBIX HCTOYHHUKOB SHEPTUH, B oOecrnieueHN pPALMOHAIILHOTO
MPUPOJIONOIB30BaHUS, B (OPMUPOBAHUM MHPOBO33PEHUS] U OOIIEH KyJIbTypbl
YeJIOBeKa, a TAaKXKe DJKOJOIMYECKHW OOOCHOBAHHOIO OTHOUIEHHUS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPELE;

BJIAJICHUE  CUCTEMOW  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIArAOIINE TTOHATUA — XUMHUYECKUN BJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
oboyouka aroma, S-, p-, d-aToMHBIE OpOWTaNM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHMSI aToMa, THOpUAM3anus AaTOMHBIX OpOuWTaneidl, WOH, MOJIeKYyJa,
BAJIEHTHOCTb, AJIEKTPOOTPHUILIATEIIBHOCTh, CTEIICHb OKHUCJICHHSI, XUMHYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00BEM, YIIIEpOAHBIN CKeleT, GyHKIIMOHAIbHAS
IpyIa, pagudkain, CTPYKTypHble Gopmynbl (pa3BEPHYTHIC, COKpAIIEHHBIC,
CKEJICTHBIC), M30MEpHUsl CTPYKTypHas W MPOCTPAHCTBEHHas (TeoMeTpuyeckas,
ONTUYECKAs), H30MEpPbI, TOMOJIOTUYECKUU pAll, TOMOJOTH, YTIIECBOJOPOIHI,
KUCJIOPOJI- M a30TCOJIEpKAIIUE€ OPraHUYECKUE COCIUHEHUSI, MOHOMED, IMOJHUMED,
CTPYKTYPHO€ 3BE€HO, BBICOKOMOJICKYJISIDHBIE COCAMHEHHUS; TEOPUH, 3aKOHBI
(nepuoanueckuii 3akon Jl. W. MeHnneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BelecTB A. M. ByTnepoBa, 3aKk0H COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpeBpalleHUs OHHEPrUU MpPU XUMUUYECKUX pEaKIusAx), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHUMN SI3bIK XMMHHU, MUPOBO33PCHUYECKHUE 3HAHUSA, JICKAIIUEC B OCHOBE
MMOHUMAHUS TPUYUHHOCTU U CUCTEMHOCTH XUMHYECKUX SIBIICHUM; MPEACTABICHUS
0 MEXaHM3MaxX XHWMHUYECKUX pEakiui, TEPMOJWHAMUYECKUX W KUHETHYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAHUS, O B3aMMHOM BIIMSIHUM aTOMOB W TPYIII aTOMOB
B MOJICKYJIax (MHIYKTUBHBIA U Me30MepHbIi 3¢ dektsl, opuentantsl [ u Il pona);
(haKTOJIOTUYECKHE CBEJICHHUS O CBOWMCTBAxX, COCTaBe, MOJYy4YeHUU U 0€30macHOM
WCIIOJIb30BAaHUN BAXKHEUIIINX OPraHMYECKUX BEIIECTB B OBITY M IMPaKTHYCCKOU
NEATeIbHOCTH  4YEJIOBEKa, OOIMX  HAyYHbIX  MNPUHIUNAX  XUMHYECKOTO
IPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJA, TEpepabOTKH HEPTH);

c(hOpMHUPOBAHHOCTh YMCHHUM: BBISBJISATH XapaKTEPHBbIC MPH3HAKW TTOHSATHM,
YCTaHABJIMBATh UX B3aUMOCBA3b, UCIIOJB30BaTh COOTBETCTBYIOIIKUE ITOHATHUS IIPH
OIMCAaHUU COCTaBa, CTPOCHUSA U CBOMCTB OPraHUYECKUX COCIUHEHNUM;

c(hOpMUPOBAHHOCTh YMEHUH:

WCIIOJIb30BATh XUMUYECKYI0 CUMBOJMKY ISl COCTaBICHUS MOJIEKYJISIPHBIX W
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJT OPTaHUICCKHUX
BCIIICCTB;

COCTaBJISITh YPABHEHUS] XMMUUYECKUX PEAKLIUN M PACKPBIBATH UX CYIIHOCTb:
OKHCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU  TMOCPEICTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO 0OajaHca »JTHUX peakIui, peakuuid HOHHOro oOMeHa MyTEM
COCTaBJICHUS UX TOJHBIX U COKPAIIEHHBIX MOHHBIX YPABHEHHM;



W3TOTABJIMBATH MOJIEIA MOJIEKYJI OPTaHUYECKUX BEIIECTB IS WLTIOCTpAIuU
UX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMCHHI: yCTaHABIMBATH MPHUHAICKHOCTh WU3YYCHHBIX
OPTaHWYECKHUX BEMIECTB IO HMX COCTAaBy M CTPOCHUIO K ONpeaeIEHHOMY
KJIACCy/Tpynme COeAMHEHWH, JaBaTb WM Ha3BaHHWS 10 CHCTEMAaTHYECKOU
HoMmeHknatype (IUPAC) v npuBOIUTH TPUBHAIbHBIE HA3BAHUS MJIA OTAEIIbHBIX
IpeICTaBUTENIe OPraHMYEeCKUX BEIIEeCTB (3THIICH, alleTHIICH, TOJIYOJ, TVIMIIEpPHUH,
STUJICHTJINKOIbL, (eHos, dopmanbiaerua, aneTaibIeruj, aleToH, MypaBbUHas
KHUCIIOTa, YKCYCHAsI KUCIIOTa, CTEAPUHOBAS, OJIEMHOBAS, TATBbMUTHHOBAST KUCIIOTHI,
TJIMIIMH, aJaHuH, MaJlbTo3a, (PpyKTO3a, aHWIINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHue);

c(OPMUPOBAHHOCTh YMEHHUS OMNpPEACNATh BHUJ XUMHUYECKOW CBSI3HM B
OPTraHUYECKUX COCIMHCHHMSIX (KOBAJICHTHAsT W HWOHHAs CBS3b, G- WM T-CBSI3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJOKEHHUS TEOPUU CTPOCHUS
opranunveckux BemiectB A. M. BytnepoBa juist 00bsiICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

c(OPMHUPOBAHHOCT, ~ yYMEHHH  XapaKTepU30BaThb  COCTaB, CTPOCHHUE,
bu3nYecCKue W XWMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPTaHMYECKUX BEIECTB: aJIKAHOB, ITUKJIOATKAHOB, AJIKEHOB, aJIKaJINCHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOAOPOJIOB, CIUPTOB, albJCTHJIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTBIX M CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHUHOKHUCIIOT, OEJIKOB, YTIJIEBOJAOB (MOHO-, JU- M TMOJHUCAXapPHUJIOB),
WUIIOCTPUPOBATh ~ TE€HETHYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIHN C HUCIOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOPMHUPOBAHHOCTh YMEHHUS TMOATBEPKAAaTh HAa KOHKPETHBIX MPUMEpPAx
XapakTep 3aBUCUMOCTH PEaKIIMOHHOM CLIOCOOHOCTH OPTraHUYECKUX COEUHEHUM OT
KPaTHOCTH ¥ THUIIA KOBAJICHTHOMN CBS3M (G- U T-CBSI3H), B3AUMHOT'O BIIUSIHUS aTOMOB
U TPy aTOMOB B MOJIEKYJIAX;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHHUKHU YTIJIEBOIOPOIHOTO
Ceipbst  (He(Th, TPUPOTHBIM Ta3, yTojib), CIOCOOBI €ro TmepepadboTKu U
MPAKTUIECKOE TPUMEHEHUE TIPOAYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh BIIAJICHUSI CUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peaTbHOM M MBICJICHHOM) M YMEHUS IPUMEHSTH 3TH 3HAHUS,

c(hOpMHUPOBAHHOCTH YMEHUS MPUMEHSITh OCHOBHBIC omepanuu
MBICITUTEILHON JEATeIbHOCTH — aHaJdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMAaTHU3AINIO, BBISIBICHUE MPUYMHHO-CIEACTBEHHbBIX CBA3EH — I U3y4YECHUS
CBOKCTB BEILIECTB U XUMUYECKUX PEAKIU;

c(hOpPMUPOBAHHOCTh YMEHUM: BBISIBISTH B3aUMOCBSI3b XMMUUYECKUX 3HAHUM C
MNOHSATUSIMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
0oJiee OCO3HAHHOTO TMOHMMAaHUS CYIIHOCTH MaTE€pPUaIbHOIO0 €AUMHCTBA MU,
UCIOJIb30BAaTh CHCTEMHBIC 3HAHUS MO OPTraHWYECKOW XUMHUU Uil OOBSICHEHHUS U
IIPOTHO3UPOBAHUS ABJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

c(hOPMUPOBAHHOCTh YMEHHMU: TPOBOJAUTH PaCUETBl 1O XHUMHUYECKUM
dbopmyliaM U ypaBHEHUSIM XUMUYECKUX PEAKIM C UCIOIb30BaHUEM (PU3HUYECKUX
BeMMYMH (Macca, O0OBEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOKICHHID XHUMHUYECKON
dbopMysIbl BEIIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSIM XMMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusi, INIOTHOCTU ra3000pa3HbIX BEUIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI: TPOTHO3UPOBATH, AHATTU3UPOBATH U OIICHUBATH
C TO3UIMKA  DKOJOTUYECKOM  OE30MacHOCTH  TOCHEACTBUS  OBITOBOW U
IIPOU3BOJCTBEHHOW JIEATETLHOCTH YEJOBEKa, CBS3aHHOM C mepepaboTkoi
BEILIECTB, UCIOJIB30BaTh MOJYYEHHBIE 3HAHUS ISl IPUHSITUSL TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIHsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIIPHO IJIAHUPOBATh M TIPOBOIUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJYyYEHUE M HU3YUYEHHE CBOMCTB OpPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE pEAKUMU YIJIEBOJOPOJOB pA3JIMYHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE JKCIEPUMEHTATbHBIX
3a/a4 10 PACIO3HABAHUIO OPTraHUYECKHUX BEIIECTB) C COONIOCHUEM IPaBHII
Oe3omacHOro oOpamieHusi ¢ BeHeCTBaMU H J1A0OpaTOpHBIM 00OPYIOBAaHUEM,
dbopMyaMpoBaTh 1ENb HKCCJEAOBAHMS, NPEACTABIATh B pa3iudHON  (opme
pe3yJbTaThl SKCIEPUMEHTA, AHAJIM3UPOBATH U OLICHUBATH UX TOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUM:

co0JIIoAaTh MpaBUiIa SKOJIOTHYECKH 11eJIECO00PA3HOro MOBEACHUS B OBITY U
TPYIOBOW JEATEIBHOCTH B LEJSIX COXPAHEHUS CBOETO 3/I0POBbS, OKPY KAIOIIEH
MIPUPOJIHON CPEIBI U TOCTUKEHHS €€ YCTOMUYUBOTO Pa3BUTHS;

0CO3HaBaTh OIACHOCTh TOKCHUYECKOIO JCHCTBUSI Ha KUBBIE OPraHU3MBI
ONPEAECTIEHHBIX OPraHUYECKUX BEMIECTB, NOHMMAs cMbICI nokasarens [1/1K;

aHAJIM3UPOBATH 11€JI€COO00PA3HOCTh MPUMEHEHHUSI OPraHUYECKUX BEIIECTB B
MPOMBIIIVICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIIECHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHU: OCYUIECTBJISATH II€JICHANPABICHHBIM MOKUCK
XUMUYECKON H(POpMAIIK B pa3IMYHBIX UCTOYHUKAX (HAy4YHAs U y4eOHO-HAy4YHasl
JUTEpaTypa, CpencTBa MaccoBoil nudopmaruu, IHTEpHET U ApyTrHue), KpUTHIECKA
aHAJIM3UPOBATh XUMHUYECKYIO WH(MOpMaIuio, nepepadbarpiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOU 3a1auei.



11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas
XUMUS» OTPAXKaIoT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI: O MaTepHaJbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSIX M INO3HABAEMOCTU SIBJIEHUN MPUPOJBI, O MECT€ M 3HAYEHUU
XUMHHM B CHCTEME €CTECTBEHHBIX HayK U €€ pojii B 00ECNEYEHUHU yCTOWYHBOTO
pPa3BUTHS, B PEHICHUH MPOOJEM 3KOJIOTHMUECKOW, DHEPreTUYECKON M MUIIEBOM
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAHUM HOBBIX MaTEpPHAIOB, HOBBIX
UCTOYHUKOB SHEPTUHU, B OOECIEUEHUHU PAIMOHATIBLHOTO MPUPOIONOIH30BaHUS, B
dbopMHpPOBaHUHM MHPOBO33PEHHUS W OOIIEH KyJbTYphl YEJIOBEKa, a TaKkKe
HKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 3J0POBBIO M HPHUPOIHOU

cpene;
BJIQJICHUE  CHUCTEMOM  XUMHMYECKHMX  3HAHUM, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAIOIINE TOHSATUS — XUMUYECKUH »HJIIEMEHT, aToM, SJIpO aTroMma,

W30TOIIBI, DJIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-aTOMHBIC OpOUTAIN, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alMs aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, DJICKTPOOTPUUATEIIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMUYECKass CBsI3b (KOBaJICHTHAs, MOHHAs, METaJUIMYecKasi, BOJIOPOJIHAs),
KpUCTAJJIMYECKasl pelIETKa, XHUMHUYECKash peakius, pacTBOpP, 3JIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, DJEKTPOJUTHYECKAsT JUCCOLMALMS, CTENEeHb JAUCCOIMAIUH,
BOJOPOJIHBIN TOKa3aTelb, OKHUCIHUTENb, BOCCTAHOBHUTENb, TEIIOBOM 3ddexT
XUMUYECKOHN peakiuu, CKOPOCTh XUMUYECKON peaKkini, XUMUUECKOE PAaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOPUS AIEKTPOJUTHUYECKOU JHUCCOLMAIUU, MEPUOANUECKUIM
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHUSI MAacChl BELIECTB, 3AKOH COXPAaHEHUS U
IPEBPALECHUS SHEPTUU NPU XMMHUYECKUX PEAKLHUSX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JEUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK
XUMUHM, MHUPOBO33PEHUYECKUE 3HAHUsI, JIekKalMue B OCHOBE IMOHHMAaHUS
OPUYMHHOCTA W CHUCTEMHOCTHM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHbIC
NPEACTABICHUSI O CTPOCHHWU BEIIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJSIPHOM U
HaIMOJIEKYJISIDHOM YPOBHSIX; IMPEACTABICHUS O MEXaHU3Max XHUMHUYECKHX
peakiui, TEPMOJUHAMUYECKMX U KHHETHMUYECKHX 3aKOHOMEPHOCTAX  MX
MPOTEKaHMs, 0 XUMHUYECKOM DPaBHOBECHH, PACTBOPAX M JIUCIIEPCHBIX CUCTEMAX;
(aKTOJIOTUYECKHE CBEJICHUS O CBOWMCTBAX, COCTaBe, MOJY4YEHUU U 0€30IacHOM
WCIOJIb30BAaHUU BAKHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEeSATENbHOCTH  4eJOBeKa, OOIUX  HAy4YHBIX  NPUHIMIAX  XUMHUYECKOIO
MPOU3BOJCTBA;

c(hOPMHUPOBAHHOCTh YMEHUWH: BBISBIATH XapaKTEPHBIC MPU3HAKU TOHSATHUH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIUE MOHATHUS HPU
ONMCAaHUH HEOPTraHWYECKUX BEIIECTB U UX MPEBPALLCHUI;



c(hOpMHUPOBAHHOCTh yYMEHHUSI HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJIMKY JIJIS
coctaBieHuss (OpPMyJ BEIIECTB M  ypaBHEHUH  XHUMHYECKUX  PEaKIUH,
cucrematudeckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHSI OTIPEICTISATH BAJICHTHOCTh M CTEIICHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCIMHEHUSX, BUJ XUMUYECKOW CBSI3U (KOBaJICHTHAs,
WOHHAs, METaJJIMYecKas, BOJOPOAHAs), THUIl KPUCTAUIMUECKOW PEHIETKU
KOHKPETHOTO BEILIECTBA;

c(OpPMHUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCUMOCTb CBOWCTB BELIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUMNA KPUCTAUIMYECKOW PpEIIETKH, OOMEHHBIM U
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh ~ YMEHUH:  KJIACCU(PUIIMPOBATH:  HEOPraHUYECKUE
BELIECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIMU IO PA3JIMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pEarupyroliux BELIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTENEHEH OKHUCJICHHS DJEMEHTOB, OOpaTUMOCTH, YYacCTHIO Karajau3aropa u
JPYTHUE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KPUTEpUHM I Kilaccuukanuu
M3y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIINIA;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPUOIUIECKOTO 3akoHa /.
. MenneneeBa U AEMOHCTPUPOBATH €TO0 CHCTEMATU3UPYIOIIYIO, O0BSICHUTEIBHYIO
¥ IPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaTh DJIEKTPOHHOE CTPOEHUE
aTOMOB W MOHOB XUMHUYECKHX DJJIEMEHTOB IEPBOrO—YETBEPTOrO IEPUOJOB
[lepuonnueckoir  cucremsr  J[.H. MenpaeneeBa,  UCIOIB3YS  NOHATHUS
«QHEPTeTUYECKUE YPOBHW», «IHEPreTUUYECKUE MOAYPOBHU», «S-, p-, d-aToOMHBIE
opOuTanu», «OCHOBHOE M BO30YXKAEHHOE HHEPreTUYECKUE COCTOSHHS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U HX
coequHeHud 1o nepuomam u rpymnmnam  Ilepuogmyeckon cucremsr J[. .
MenneneeBa, Bal€HTHBIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX JICKTPOHHBIX 000JIOYECK;

c(hOpPMUPOBAHHOCTh YMEHHH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMHAYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CyIIECTBOBAHUE TEHETUYECKOW CBS3M MEXKIy HEOPraHMYECKHMM BEIECTBAMHU C
MTOMOIIBI) YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINNM;

c(OPMHUPOBAHHOCTh YMEHUS PACKPBIBATh CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUA MOCPEIACTBOM COCTaBJICHUS 3JIEKTPOHHOIO OanaHca
ATUX pEeaKIUid; peakiuii HOHHOr0 OOMEHa IMyTEM COCTAaBJICHHUS] HUX TOJHBIX H
COKpPAlIEHHBIX  MOHHBIX  yPaBHEHHMW;  pEakUuyd  TUAPOJW3a;  peaKuuiu
KOMITJIEKCO0Opa3oBanusl (Ha MpUMeEpe TIPOKCOKOMIUICKCOB IIMHKA U ATFOMUHUA);



c(OPMUPOBAHHOCTh YMEHHS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XMMHMYECKUX peakUui C yuy€TOM HX HHEPreTHUECKHUX XapaKTEPUCTHUK, XapakKTep
U3MEHEHHUS] CKOPOCTH XHMMHYECKOM peakuuu B 3aBHUCUMOCTH OT pa3JIMYHBIX
(akTOpOB, a TAaK)KE XapakTep CMEUIEHUS! XUMUYECKOI'0 PAaBHOBECHS MOJ1 BIMSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle [llarense);

cOpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XMMHUYECKHE pPEaKIUH,
JeKallie B OCHOBE IPOMBIIIJIEHHOIO MOJIYYEHHUs] CEpHOM KHUCIIOThI, aMMHaKa,
oOlue HayyHble NPUHLMIBL XUMUYECKUX MPOU3BOJICTB; LIE€IE€CO00Pa3HOCTh
IPUMEHEHUSI HEOPraHWYECKUX BELIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHs COOTHOILLEHUS PUCK-IT0JIb3a;

c(OpPMUPOBAHHOCTh BJAJECHUSA CHCTEMOH 3HAHUH O METOJaX Hay4YHOTO
NO3HAHMs SIBJICHUH NOpUpOAbl — HAOIIOJEHUE, H3MEpPEHHUE, MOJEIMPOBAHHUE,
AKCIEPUMEHT (peaibHbId U MBICIEHHBII ), HCIIOJIb3YEMbIX B €CTECTBEHHbIX HAyKaX,
YMEHUS PUMEHSTh 3TH 3HAHUS [IPU SKCIIEPUMEHTAILHOM HUCCIEI0BAaHUU BEILECTB
U Uil OOBSICHEHUS XUMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B IMPHUPOJE,
IPAaKTUYECKOH E€ATEIbHOCTH YEJIOBEKA U B [IOBCEAHEBHON KU3HU;

c(hOpMHUPOBAHHOCTh YMEHHMSI BBIABIIATh B3aUMOCBSI3b XMMUYECKHX 3HAHUU C
HNOHATUSMU M MNPEJICTABICHUSMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB s
00J1€€ 0OCO3HAHHOIO IOHUMAHUS MaT€PUAIBHOTO €IMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHUS TMPOBOJUTH PACUYETHI: C HCIIOJIB30BAHUEM
HNOHATUH «MaccoBasi JI0JIsl BEILIECTBA B PACTBOPE» U «MOJIIpHAs KOHLIEHTPALUA»;
Macchl BeUIECTBA MM 00BbEMA ra3a 1o M3BECTHOMY KOJMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 yYaCTBYIOIIMX B PEaKIMH BEIIECTB; TEIUIOBOTO 3(deKTa
peakuyy; 3Ha4€HHs] BOJOPOIHOrO ITOKa3aTeslsl PacTBOPOB KUCJIOT U IIEJIOYEH C
U3BECTHOM CTENEHbIO JUCCOLMALMU; Macchl (00bEMA, KOJMYECTBA BEIIECTBA)
OPOAYKTa PEAKIMH, €CIM OJHO U3 UCXOJHBIX BEIIECTB JAHO B BHUJE PacTBOpa C
ONpeIeIEHHOM MacCOBOM /0Jiel pacTBOPEHHOTO BEIIECTBA WJIM JIAHO B U30BITKE
(MMeeT mMpUMECH); JI0JAM BBIXOJA MPOAYKTa pEaKIUMU; OOBEMHBIX OTHOIICHUMN
ra3os;

c(OPMUPOBAHHOCTb YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBAaTh M IPOBOAUTH
XUMUYECKUA  DKCHEpUMEHT  (IpOBEJCHHME  peakuuid  MOHHOro  OOMeEHa,
NOJATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHWYECKUX BEUIECTB, ONPEACIICHUE
Cpelbl PpacTBOPOB BEUIECTB C I[OMOLIbIO HWHAMKATOPOB, HW3YYEHUE BIUSHUSA
pa3auyYHbIX  (PAKTOPOB HA  CKOPOCTb XUMHUYECKOW  peakluu, pelIeHHue
IKCHEPUMEHTAJbHBIX 3afad 1o Temam «Meramey u «Hemeramis») ¢
coOJII0/IEHHEM TMPaBUJI O€30MacCHOTO OOpalIeHusl ¢ BEIIECTBAMU U JIa0OPaTOPHBIM
o0opynoBanueMm, (GOpMyIUpPOBaTh LEJdb HCCIEAOBAHUSA, MPEACTABIATh B
pa3ianyHoil opMe pe3ysbTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLEHUBATh UX
JIOCTOBEPHOCTb;



c(hOpMHUPOBAHHOCTh YMEHUH: COOIIIOIaTh MPABUIIA MTOJIH30BAHUS XUMUYECKON
nocyjol W JabopaTopHbIM 00OpyJOBaHHWEM, OOpalleHus] C BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKIUSMH IO BBINIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OTIBITOB, DKOJOTHYECKH I[EJIECOO0Pa3HOTO TOBEACHUS B OBITY W TPYAOBOU
JEATENBHOCTH B LIENSAX COXPAHEHHUSI CBOETO 30POBbS, OKPYKAIOIIEH TPUPOAHON
cpelabl W JOCTHXKEHUsS €€ YCTOWYMBOIO pa3BUTHUSA, OCO3HAaBaTh OIIACHOCTH
TOKCHYECKOTO JICMCTBHUS HA >KMBBIE OPraHU3MBbI OIPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMmbich nmokaszarens [IJIK;

c(hOPMHUPOBAHHOCTh YMEHHIA: OCYIIECTBISATH II€JICHANIPABICHHBIA TIOWCK
XUMUYECKON nHMOPMAINU B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-Hay4YHas
JuTepaTypa, cpeAcTBa MaccoBor nHpopmanmu, UHTEpHET U Apyrue), KPpUTUIECKH
aHAJIM3UPOBATh XUMUYECKYI0 MH(pOpMaAIHIO, TiepepadaThiBaTh €€ M UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOMW y4eOHOI 3a/1auei.



TEMATHUYECKOE IINTAHUPOBAHHUE
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Pa3nea 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH

1.1

HaumeHoBaHue pa3ieioB U TeM
NMPOrpaMMbI

[IpenmeT oprannueckoit xumuu. Teopus
CTPOEHUS OPTraHUYECKUX COeNMHEHUN A. M.
bytneposa

Uroro no pazgeny

Pa3pnen 2. Yriaesoaopoast

2.1
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2.5

[IpenenbHbIE YII1€BOAOPOIBI — AJKAHBI,
LUKIIOAJIKAHbI

HereI[CJ'ILHBIe YIJIIEBOAOPOAbI: AJIKCHBI,
aAJIKaAHUCHBI, aJIKUHbI

Apomatuyeckue yrieBoaopoabl (apeHbl)

[TpuponHbIE HCTOYHUKH YTIEBOJOPOJIOB U UX
nepepaboTka

raJ’IOreHHpOI/ISBOHHHe YTJIEBOAOPOAOB
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bu6mmoreka [IOK
https://m.edso00.ru/d69d{650

bubmnoreka LIOK
https://m.eds00.ru/d69df650

but6mmoreka [IOK
https://m.edso00.ru/d69d{650




KapOouuibHble COeTUHEHUS: allbJeTUIbI U
3.2 keToHbl. KapOoHoBbIe KucoThl. ClI0KHBIC 21 1
3¢upsl. Kupsl

bubmuoreka [JOK
https://m.edso00.ru/d69d{650

bubmuoreka [JOK

3.3 Y 9 1
TJICBOJIBT https://m.edso00.ru/d69d{650

Uroro no pazgeny 41

Paspnen 4. AzoTconepxamme opraHu4ecKne coeMHeHUs1

bubmuoreka [JOK

4.1 A LA .b 12 1 2
MHHBL AMHHOKHCIIOTRL. HeiH https://m.eds00.ru/d69df650

Uroro no pazgeny 12

Paspnen 5. BeicokoMoOJIeKy I pHBIE COeIHHECHUS

but6mmoreka [IOK

5.1 B 6 1
BICOKOMOJIEKYJISIPHBIE COEIMHEHUS hitps://m.cdsoo.ru/d69d650

Uroro no pazgeny 6
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11 KVIACC

KoJunyecTBO yacoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM uudpoBbie
Ne i/m P KonTtpoabsnbsie IIpakTnueckmne (upp )
NpOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3pnen 1. TeopeTnueckue 0CHOBBI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
bu6mmoreka [IOK
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 9
https://m.edsoo.ru/2dd57124
anemeHToB JI. 1. Menaeneena
12 Crpoenue BeniectBa. MHOT0oOOpasue 1 | bubnmnoreka [JOK
' BEIIIECTB https://m.edsoo.ru/2dd5724
bubmmoreka [JOK
1.3 X €CKHue peak 19 1 3
HMHICCKHC peatiii https://m.edsoo.ru/2dd57f24
Hroro no pazneny 39
Pa3nen 2. Heoprannueckasi xumust
bubmmoreka [JOK
2.1 H 31 1 3
eMETAIIRT https://m.edsoo.ru/2dd57f24
22 Meransl 23 1 2 Bubmorexa LIOK
https://m.edsoo.ru/2dd57124
Htoro no paszneny 54
Paznen 3. Xumus 1 :Ku3Hb
31 Merto/bl TO3HAHUS B XUMHUHU. XAMHS U 9 bubmuoreka [JOK
' JKU3Hb https://m.edsoo.ru/2dd57f24

Hroro no pazneny 9
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KUIACC

KoanuyecTBO 4acoB

Ne Hara DJIeKTPOHHbBIe N (poBbIE
n/n Tema ypoka Bcero Kontpoapueie | Mpaxruueckue u3ydeHusi | oOpa3oBaTe/bHbIE Pecypchl
padoThbI padoThbI

[IpenmeT u 3HaUeHNE OPraHUYECKON

1 XUMHH, IPEICTABICHUE O | bubmuoreka [JOK
MHOT000Pa3u OPraHuYECKUX 01.09.2025 | https://m.edsoo.ru/3686¢e6f5
COeIMHEHUN
DJEeKTPOHHOE CTPOEHUE aToMa

riiepoja (OCHOBHOE U
2 ]}3,0361;)/)Kﬂé1({H06 COCTOSIHHS ). 1 bubmorexa LOK
03.09.2025 | https://m.edsoo.ru/Oce6fd4c

BanenTHble BO3MOKHOCTH aTOMa
yriiepoaa
XuMuyeckas CBSI3b B OpraHMUeCKHUX

3 coeMHEHUAX. MexXaHu3MEI 1 bu6mmoreka [IOK
00pa30BaHMsI KOBAJIGHTHOW CBA3H, 05.09.2025 | https://m.edsoo.ru/8d39f5¢c8
CrocoOBI pa3phIBa CBA3EH

4 Teopust cTpoeHuUsT OpraHNYECKUX | bubmmoreka [JOK
coenunenuit A. M. bytneposa 08.09.2025 | https://m.edsoo.ru/9e595¢cb8
Bunsl uzomepuu: cTpykTypHasi,

5 MIPOCTPAHCTBEHHAS. JJIEKTPOHHBIE | bubmmoreka [JOK
3¢ deKTh B MOJIeKyJ1ax 10.09.2025 | https://m.edsoo.ru/b0e61661
OpPraHUYECKUX COCAMHEHUN
IIpencrasieHue o KIIaCCUPUKALNY U

6 CIfCTI;MaTI/IIIeCKaSI HOMeHK(Jb;aTyII)Ia 1 buomorexa LIOK

12.09.2025 | https://m.edsoo.ru/c212dd21

(IUPAC) oprannueckux BeIIeCTB




7 Knaccudukanus peaxiuii B bu6mmoreka [JOK
OpraHNYeCKON XUMHH 15.09.2025 | https://m.edsoo.ru/ba5706aa
2 CucreMaru3zanus u 0000IIeHHE bu6mmorexa [JOK
3HAHUH 110 TEME 17.09.2025 | https://m.edsoo.ru/87a37cab
AJKaHbI: TOMOJIOTUUECKUH PsiI,
oOmas hopmyia, HOMCHKIIATYpa U
9 N30Me i)apan};m OHHOE U P bupmiorexa [JOK
pH, P 19.09.2025 | https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJT
10 DOU3NYECKUE U XUMUUYECKHUE bubmuorexa [JOK
CBOICTBA aJIKAHOB 22.09.2025 | https://m.edsoo.ru/3137711c¢
HaxoxaeHnue ainkaHoB B IPUPOJE.
11 Croco0BI TTOJIyUYEeHNST U IPUMEHEHNUE Bubmiorexa [OK
Y P 24.09.2025 | https://m.edsoo.ru/259b0as5hb
aJIKAaHOB
[uknoankanel: obmmas Gopmyna,
HOMEHKJIaTypa U U30Mepus,
12 0COOEHHOCTH CTPOCHUS U bubmorexa TIOK
. 26.09.2025 | https://m.edsoo.ru/156730d2
XUMHYECKHUX CBOMCTB, CIIOCOOBI
MIOJTyYCHUS U TIPUMEHEHUE
Pemenue pacuérHbix 3a1a4 Ha
OIIPEJIEIICHUE MOJIEKYIIIPHOU
OPMYJIBI OPTAaHUYECKOT'O BEIECTBA
13 fo Ii)\/la}C]COBBIpM IIOJISIM aTOMOB Bubmiorexa LIOK
29.09.2025 | https://m.edsoo.ru/bf84d8eb
3JIEMEHTOB, BXOAIINX B €TI0 COCTaB.
Cucrematuzanuus 1 00001IeHAE
3HAHUH 110 TeEME
14 AJIKEHBI: TOMOJIOTHUECKHUH psI, bu6mmoreka [JOK
obmrast popmyiia, HOMEHKIIATYpa, 01.10.2025 | https://m.edsoo.ru/273b0ale




ANIEKTPOHHOE U MPOCTPAHCTBEHHOE
cTpoeHue Mosiekya. CTpyKTypHas U
[IUC-TPAHC-U30MEPHS AIKEHOB

duznyeckre 1 XUMHUUECKHE

15 CBOMCTBA ajgkeHOB. [IpaBuiio bubmorexa OK
P 03.10.2025 | https://m.edsoo.ru/21069¢ced
MapKkoBHHKOBA
16 CriocoObl ToTy4YeHus1 U TPUMEHEHNE bubnmoreka [JOK
aJIKEHOB 06.10.2025 | https://m.eds0o.ru/665dc058
[Tpaktuyeckast padora Ne 1 o Teme
17 "Tlony4yeHue STUIICHA U U3YUYEHUE bubmorexa TIOK
Y . Y 08.10.2025 | https://m.edsoo.ru/0941eed8
€ro CBOWCTB
Pemenue pacu€rHbix 3a1a4 Ha
18 onpeaeIeHue MOJIEKYJIIpHON bubmorexa TIOK
pet P 10.10.2025 | https://m.edsoo.ru/e9ea9921
(hOpMYJIBI OPraHUYEeCKOTO BEIIECTBA
ATnKaaueHbl: CONPsKEHHBIE,
19 M30JMPOBaHHbIE, KyMYJIUPOBAHHBIE. bu6nuorexa [IOK
Oco0eHHOCTH AIIEKTPOHHOTO 13.10.2025 | https://m.edsoo0.ru/04298c0a
CTpOEHUS
20 XUMHYECKHe CBOMCTBA bubmuorexa [JOK
CONPSIKEHHBIX JUEHOB 15.10.2025 | https://m.edsoo.ru/e561253d
)1 Crioco0sl MoTy4eHus: U IPUMEHEHUE bubmmoreka [JOK
aJIKaIeHOB 17.10.2025 | https://m.edsoo.ru/1aa81660
AJIKVHBI: TOMOJIOTUYECKUH PSA/I,
obmiast popmyiia, HOMEHKIIATYpa,
” AJIEKTPOHHOE U TPOCTPAHCTBEHHOE bubmmoreka [JOK
CTPOCHHE MOJICKY, (pr3ndeckue 20.10.2025 | https://m.edsoo.ru/68bbccdc

CBOMCTBA




bubmuoreka [JOK

23 X i
HMITHECKHIE CBOHCTRA ATKUHOB 22.10.2025 | https://m.edsoo.ru/23493a93
24 KauecTBeHHbIE peakiuu Ha bub6nuorexa LIOK
TPOMHYIO CBS3b 24.10.2025 | https://m.edsoo.ru/7b1c48da
25 CriocoObI MONTy4eHus U IPUMEHEHUE bu6mmoreka [JOK
AIIKUHOB 05.11.2025 | https://m.edsoo.ru/a6f9alea
%6 Pewenune 3amau: pacu€rsl o bu6nuorexa [IOK
YPaBHEHUIO XUMHUYECKOU PEaKLIUK 07.11.2025 | https://m.edsoo.ru/5db8e526
7 CucreMmaruzanys 1 00001eHe
3HAHWM 110 TEME 10.11.2025
ApeHbI: TOMOJIOTHYECKHN PsiJI,
o6mas ¢hopMyiia, HOMEHKIATYPA.
28 Onek %)Hgoz 1 IIPOCT aHCTB}éI:IHOG buGmorera ITOK
P poeTp 12.11.2025 | https://m.edsoo.ru/a92a7094
CTPOCHHE MOJICKYJT OE€H30J1a U
TOJIyoJa, UX (PU3NYECKUE CBOMCTBA
29 XUMHUYECKHE CBOMCTBA aPEHOB: bubnmoreka [JOK
pEeaKIUK 3aMEeIICHUS 14.11.2025 | https://m.edsoo.ru/a44alae4
XUMHUYECKUE CBOMCTBA apEHOB:
30 €aKIUH IPUCOSTNHEHUS bubmorexa HOK
peaxtt p A ’ 17.11.2025 | https://m.edsoo.ru/ad4alacd
OKHCJIEHHE TOMOJIOTOB OeH30I1a
31 OC00CHHOCTH XUMHUYECKHUX CBONCTB bubmuorexa [JOK
CTUpPOJIA 19.11.2025 | https://m.edsoo.ru/d5018a54
Pemenue pacu€rHbix 3a1a4 Ha
32 oIpeaciicHHe MOJIEKYJIIPHOM bubmorexa HOK
pel YIAp 21.11.2025 | https://m.edsoo.ru/53461a2c¢
(bOpMyIIbI OPraHUYeCcKOTO BEIECTBA
CriocoObl TTOTy4YeHUsT 1 TPUMEHEHNE
33 ADCHOB bu6mmoreka [IOK
P 24.11.2025 | https://m.edsoo.ru/6f717d09




34

I'eneTmueckas CBA3b MCXKOY
Ppa3iInYHBIMU KJIaCCaMU
yriaeBoaopoa0B

26.11.2025

35

Pacuérel no ypaBHeHUsIM
XUMHUYECKUX PEAKIUH.
CucreMmaruzanys 1 00001eHe
3HAHHUU T10 TeMe

28.11.2025

36

IIpuponnsrii ras. [lomyTHeie
He(TsIHBIC Ta3bl

01.12.2025

37

KaMmeHHBIH yroib 1 MpoayKThI €70
nepepaboTKu

03.12.2025

bubmuorexa [JOK
https://m.eds00.ru/69b3398b

38

Hed b u ciocoOb1 €€ nepepaboTKu.
IIpuMeHeHne NpOYKTOB
nepepaboTku HePTH

05.12.2025

bubmuorexa [JOK
https://m.edsoo.ru/21{9de78

39

['eHeTHUeCKas CBSI3b MEXKTY
Pa3IMYHBIMH KJIACCAMH
yIJIEBOJIOPOIOB

08.12.2025

40

l"anorenonpounsBogHbBIE
YTIIEBOIOPOIOB: SJIEKTPOHHOE
CTpOCHHE; pEeaKLUy 3aMeICHH
rajoreHa

10.12.2025

bu6mmoreka [IOK
https://m.edsoo.ru/82b4d759

41

JeicTBue menoyuent Ha
raJoreHIpOU3BOIHbIE.
B3aumonelictBue
JINTaJ0reHaIKaHOB C MAarHUEM U
IIMHKOM

12.12.2025

42

CucreMmaruzanys 1 00001eHe
3HaHWIl 110 pa3aeiy

15.12.2025

bubnuoreka [JOK
https://m.edsoo.ru/20e89122




"Yraesopopoab"

Konrponsnas pabora o Teme

bubmuoreka [JOK

43
"VYrneBonopoasr" 17.12.2025 | https://m.edsoo.ru/95¢9¢298
[IpenenbHBIE OTHOATOMHBIE CITUPTHI:
TOMOJIOTHUYECKHUH psij1, o01mas
44 ¢dopmyna, CTpOCHUE MOJIEKYIL, bubnuorexa LIOK
W30MEpUsl, HOMEHKJIATypa, 19.12.2025 | https://m.edsoo.ru/df04cScd
kinaccuukanus, puznyeckue
CBOMCTBA
45 XUMHUYECKUE CBOMCTBA MPEACIIbHBIX bu6mmoreka [IOK
OJTHOATOMHBIX CIIUPTOB 22.12.2025 | https://m.edsoo.ru/26ee34fe
46 CrniocoObl 1osTyueHus 1 IpUMEHEHUE bu6nuorexa [IOK
OJIHOATOMHBIX CIIUPTOB 24.12.2025 | https://m.edsoo.ru/484100000000000
[IpocTeie 3¢upbl: HOMEHKIIATypa U
P $up P bubmuoreka [JOK
47 M30MepHUst, 0COOEHHOCTH
N 26.12.2025 | https://m.edsoo.ru/c2c788b2
(bU3MYECKUX U XUMHUYECKHUX CBOMCTB
MHOroaToOMHbIE CIIUPTHI:
43 STUIEHIJIMKOJIb U TIULIEPUH, UX bubmmoreka [JOK
¢bu3nueckrue 1 XUMHYECKHUE 29.12.2025 | https://m.edsoo.ru/ee4d84aa
CBOMCTBA
49 Crioco0sl MoTy4eHus: U IPUMEHEHUE bubmmoreka [JOK
MHOTOaTOMHBIX CITUPTOB 12.01.2026 | https://m.edsoo.ru/d12e567d
@eHOJI: CTPOCHUE MOJIEKYJIBI,
50 (du3nyecKkre CBOMCTBA bubmmorexa [JOK
' 14.01.2026 | https://m.edsoo.ru/2ce726f8
TokcuaHOCTH PeHOIA
XuMudeckue cBoiicTBa (heHoa
51 bubmuoreka [JOK
16.01.2026 | https://m.edsoo.ru/037ca5f9




Crioco0sl MoTy4eHus: U IPUMEHEHUE

bubmuoreka [JOK

52
dbenomna 19.01.2026 | https://m.edsoo.ru/c77ddf4c
[IpakTnueckas padora Ne 2.
53 Pemenune skcnepuMeHTaIBHBIX buGmotera [JOK
"p " 21.01.2026 | https://m.edsoo.ru/fd0ced09
3amad o Teme "CrupThl U HEeHOBI
54 Cucremaru3zanys u 0000IICHIE bubmuorexa [JOK
3HAHUH 0 TeEMe 23.01.2026 | https://m.edsoo.ru/1810cb9b
ATnbAeruipl U KETOHBI: JIEKTPOHHOE
CTPOEHHUE KapOOHMIBHOM IPYTIIEI;
55 TOMOJIOTHUYECKHUE PSIbI, 001I1ast Bubmmorexa [IOK
’ 26.01.2026 | https://m.edsoo.ru/b139beaa
dbopMmyta, uzomepus u
HOMCHKJIaTypa
56 Anbaeruipl U KeTOHBI: (PU3NIECKUE bu6mmoreka [IOK
CBOMCTBA; PEAKLUHU MPUCOCTUHEHUS 28.01.2026 | https://m.edsoo.ru/c887425¢
Peakiuu oxucneHus u
57 KaueCTBEHHBIE PEAKIINU allbICTUI0B bubmorexa TIOK
peartt ACTIA 30.01.2026 | https://m.edsoo.ru/a393baa9
1 KETOHOB
58 Crioco0bl MOTy4eHus albIeTHI0B U bubmmoreka [JOK
KETOHOB 02.02.2026 | https://m.edsoo.ru/520d1c51
OaHOOCHOBHBIE NPE/IETbHBIE
59 KapOOHOBBIE KMCJIOThI, 0COOCHHOCTH bubmmorexa [IOK
P ’ 04.02.2026 | https://m.edsoo.ru/fecObl13
CTPOCHHUS KX MOJICKYJI
N3omepusa u HoMeHKIIaTypa
60 KapOOHOBBIX KHCIIOT, UX buGmotera [IOK
P o 06.02.2026 | https://m.edsoo.ru/700cc87b
¢bu3nveckre CBOWCTBA
XUMHYECKUE CBOMCTBA MIPEACIIBHBIX
61 OJIHOOCHOBHBIX KapOOHOBBIX KHUCIIOT bubmoreia HOK
A P 09.02.2026 | https://m.edsoo.ru/40e6e0e9




Oco0eHHOCTH CBOWCTB MYPaBbHHOU

62 KHCJIOTBI. MHOTOOOpa3ue bubmmorera [IOK
11.02.2026 | https://m.edsoo.ru/bb31be71

KapOOHOBBIX KHUCIIOT
Oco0eHHOCTH CBOMCTB:
HenpeeIbHBIX U apPOMaTHYECKIX

63 KapOOHOBBIX, TUKAPOOHOBBIX, bubmmoreka [JOK
TMJIPOKCUKAPOOHOBBIX KHCIIOT. 13.02.2026 | https://m.edsoo.ru/83a08773
[IpencraBuTeNH BHICIINX
KapOOHOBBIX KHUCIIOT

64 [TonsiTHE O MPON3BOIHBIX bubmmoreka [JOK
KapOOHOBBIX KUCIIOT 16.02.2026 | https://m.edsoo.ru/0d162d9d

65 CriocoObl ToTy4YeHUsI U TPUMEHEHNE bubmmoreka [JOK
KapOOHOBBIX KUCIIOT 18.02.2026 | https://m.edsoo.ru/7c¢065¢9d
CrnoxHble 3(UpPbI: TOMOJIOTUYECKUN

66 psia, obmast hopMyIia, U3oMepus U bubmorexa OK

20.02.2026 | https://m.edsoo.ru/adfffe6d

HOMEHKJIaTypa

67 DOU3NYECKUE U XUMUUYECKHUE bubmuorexa [JOK
cBO¥icTBa A(hUpoB 25.02.2026 | https://m.edsoo.ru/ad6b94b2
Pemenue pacy€rHbix 3a1a4: 1o

68 YPaBHEHHUIO XUMUYECKOW PEeaKIii,
Ha OMpeJIeTICHUE MOJIEKYJIIPHOM 27.02.2026
(bopMyJIBI OPraHMYECKOTO BEIIECTBA
[TpakTuyeckas padora Ne 3.

69 Pemrenune skcnepruMeHTANBHBIX bu6nuorexa [IOK
3aja4 no Teme "Kap6oHoBbIe 02.03.2026 | https://m.edsoo.ru/4866711fb
KuCHO0THL. CloXkHbIE HPUpHT"

70 XKupsl: ctpoenue, pusnueckue u bubmmoreka [JOK
XUMHUYECKHE CBOICTBA (THAPOIU3) 04.03.2026 | https://m.edsoo.ru/al9c5b98




Oco0eHHOCTH CBOWCTB JKUPOB,
COJZIEPIKAIINX OCTATKH

bubmuoreka [JOK

71
HETIPEIENIbHBIX KUPHBIX KHUCIIOT. 06.03.2026 | https://m.edsoo.ru/b0331922
’Kups! B ipupoae
Mpi1a Kak COJIA BBICIIUX
KapOOHOBBIX KHCJIOT, X MOIOIIIEe
72 ericrBue. [lonaTue o bubmorexa [OK
! ) 11.03.2026 | https://m.edsoo.ru/3c566565
CUHTETUYECKUX MOIOILIUX CPEICTBAX
(CMCO)
I'enernyeckas CBS3b yIiIeBOJAOPOIOB
73 U KHCJIOPOJICOIePKAIIUX bubmorexa [OK
POACOACPAATH 13.03.2026 | https://m.eds00.1ru/56790c96
OpPraHUYECKUX BEILECTB
74 Pacuétel mo ypaBHEHUAM
XUMHUYECKUX PEaKIui 16.03.2026
75 Cucremaru3anys u 0000IICHIE bubmuoreka [JOK
3HaHMUI MO TeMe 18.03.2026 | https://m.edsoo.ru/f8eaf2eb
OO01mas xapakTepuCcTHKa YTIIEBOIOB
76 u K;uaccn(blinca I/FI)SI rneBg OB " Bubmmorexa [JOK
ey A 20.03.2026 | https://m.edsoo.ru/7a9693al
(MOHO-, M- ¥ TIOJMCAaXapH/Ibl)
77 Mounocaxapuapl: pu3nuecKue bu6nuorexa [IOK
CBOMCTBA U HAX0XJIEHUE B IIPUPOJIE 23.03.2026 | https://m.edsoo.ru/b4bdda2d
78 [IpuMeHeHne K036l €€ 3HaUYeHNe bubmmoreka [JOK
B JKU3HEIEATEIbHOCTU OpraHu3Ma 25.03.2026 | https://m.edsoo.ru/5e¢61122d
HcaxapHbl: caxapo3a, MajJbT03a U
79 faKT03ap Hﬂaxom GPI:I/IG B IIPUPOJIE U bubmmorexa [IOK
' ! PHPOA 27.03.2026 | https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE JUCaXapuioB
20 [Tonucaxapuael: CTpoeHUE bubnuorexa LIOK
MaKpOMOJICKYJI, GU3HUIECKUEC U 06.04.2026 | https://m.edsoo.ru/72a04508




XHUMHUYCCKUC CBOﬁCTBa, IIPUMCECHCHUEC

[TonsaTHe 06 NCKYCCTBEHHBIX

bubmuoreka [JOK

81
BOJIOKHAaX 08.04.2026 | https://m.edso0o.ru/6216e766
Pemenne pacueTHbIX 3a1a4 Ha

22 ONpeAEIICHUE JOJIM BbIX0O1a bu6mmoreka [JOK
MPOAYKTA PEAKIUU OT TEOPETUYECKHU 10.04.2026 | https://m.edsoo.ru/7fde47ef
BO3MO>KHOTO

23 CucremaTusanus 1 000011eHNE bu6nuoreka [JOK
3HAHUU MO pa3aeiry 13.04.2026 | https://m.edsoo.ru/08d4364c
Kontponbnas paboTa o Teme

84 "Kucnopoaconepxaiue Bubmmorexa [JOK

PONCOACPHATR " 15.04.2026 | https://m.edsoo.ru/42c6678e

OpraHMYECKUEe COCTUHEHUS
AMUHBIL: Ki1accuUKalus, CTpOeHUE

25 MoJIeKyJ1, oo1as popmya, bubmmoreka [JOK
M30MepHsl, HOMEHKIATypa 1 17.04.2026 | https://m.edsoo.ru/efa7e6ca
¢buznueckue cBoicTBa

26 XHWUMUYECKUE CBOMCTBA bubmuoreka [JOK
anupaTHICCKUX aMUHOB 20.04.2026 | https://m.edsoo.ru/1bc5cf80
AHWINH: CTPOCHUE aHWIMHA,

87 0COOEHHOCTH XUMHUYECKHX CBOMCTB bubmmorexa [IOK

22.04.2026 | https://m.edsoo.ru/39cd21f1

aHWINHA

28 CriocoObI MONTy4eHus U IPUMEHEHUE bu6mmoreka [JOK
anmn(aTHIecKuX aMHHOB 24.04.2026 | https://m.edsoo.ru/eal38763
AMHHOKHUCIIOTHI: HOMEHKJIATypa U

29 nuzomepus, (pu3nuecKre CBOICTBa. bu6nuorexa [IOK
OTtnenbHbBIE IPEACTABUTENH Ol 27.04.2026 | https://m.edsoo.ru/d1773e80
AMUHOKUCIIOT

90 XUMHYECKHe CBOMCTBA bubmuorexa [JOK




AMHHOKHCJIOT, HX OMOJIOTHYECKOE 29.04.2026 | https://m.edsoo.ru/77df705a
3HaYeHHe aMMHOKUCIOT. CUHTE3 U
THJIPOJIU3 TIENTH/IOB
91 benku kak npupoHbIEe MOJIUMEPHI; bubmuorexa LIOK
CTPYKTYpHhI O€JIKOB 06.05.2026 | https://m.edsoo.ru/429e9899
XUMHUYECKUE CBOMCTBA OEIIKOB
92 T.P. UccienoBanue BIUSIHUS COIEH bubmorexa [IOK
. 06.05.2026 | https://m.edsoo.ru/6237306d
Ha CBOMCTBA OCIIKOBBIX MOJICKYI.
A3zoTcoaepixaiiue
93 TETEPOLUKINYECKUE COCIUHEHNUS. bubnuorexa LIOK
HyxnenHoBble KUCIIOTBI: COCTaB, 08.05.2026 | https://m.edsoo.ru/521d1431
CTPOCHHE U OMOJIOTHYECKAas POJIb
[TpakTuyeckas padora Ne 4.
94 Pemienue skcnepuMeHTanbHbIX bu6muoreka [JOK
3a/1a4 o Teme "A3oTcoaepKkaime 13.05.2026 | https://m.edsoo.ru/8e3c02d1
OpraHu4eckue coequHeHus"
[TpakTuyeckast padora Ne 5.
95 Pemenue skcnepuMeHTanbHbIX bu6mmoreka [JOK
3aja4 rno reme "Pacno3HaBaHue 13.05.2026 | https://m.edsoo.ru/bde3fdf6
OpraHUYECKUX COCTUHECHHM"
Konrponsnas pabora o teme
96 "A30TCoeprKalie OpraHndecKue Bubmmorexa [IOK
A p” t p 15.05.2026 | https://m.edsoo.ru/ce561bc7
COCTUHECHHUS
OcHOBHbIE TOHATHUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN
97 Y METO/Ibl UX CHHTE3a — Bubmmorera [IOK
A 18.05.2026 | https://m.edsoo.ru/7aa63ebd

noJmmepusanusa u
MOJIMKOHACHCAIIUA




ITmacTtMmaccrl. YTunuzanus u

08 nepepaboTKa ImiacTuka | bubmmoreka [JOK
T.P. N3ydeHue monw3bl U Bpeaa 20.05.2026 | https://m.edsoo.ru/82242e0f
MOJIUATUIICHA.

99 DnacToMepsl: HaTypaJIbHBIN | bu6mmoreka [JOK
CUHTETHYECKHE KayuyKu. Pe3uHa 20.05.2026 | https://m.edsoo.ru/246103ec
Bosiokna: HatypanbHbIe,

100 UCKYCCTBEHHbIE, CHHTETUYECKHUE. 1 bub6nuorexa [IOK
[TonuMeps! crienaabHOTO 22.05.2026 | https://m.eds00.ru/5963a601
Ha3HAYCHUS
[TpakTuueckas padota Ne 6.

101 Pemenue skcriepuMeHTaIbHBIX i bubnuorexa LIOK
3ama4 no teme "Pacno3HaBaHue 22.05.2026 | https://m.edsoo.ru/3aebd77a
IJJACTMACC ¥ BOJIOKOH"

O0001IeHNEe ¥ CHCTEMAaTU3aIs

102 M3Y4YEHHOI0 MaTepuaa 1o TeMe | 55 05.2026 bubmuorexa LIOK
"BricokOMOIEKYIApHbIE https://m.edsoo.ru/6a22ble8
coenuHeHus"

OBIIEE KOJIMYECTBO YACOB 110
I[TPO'PAMME

102




11 KVIACC

KosnnyecTBo yacos DJICKTPOHHBIE
Ne Hdara uudposbie
Tema ypoka Konrtpouabnsie | IIpakTnueckue
n/n Bcero H3Y4YeHH S o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 Atom. CocTaB aTOMHBIX SIIED. 1 bubnuoreka IIOK
XuMuueckui aneMeHT. M30Tonsl 01.09.2025 | https://m.edsoo.ru/59c112ee
) CtpoeHue 31eKTPOHHBIX 000JI0YEeK 1 bubnuorexa [IOK
aTOMOB, KBAHTOBBIC YHCJIa 03.09.2025 | https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMHYECKUX 3JIEMEHTOB | bubnuorexa [JOK
(s-, p-, d-, f-a1EeMeHTHI) 05.09.2025 | https://m.edsoo.ru/61294af9
4 Pacrnipenienenuie 31eKTpOHOB 110 ATOMHBIM | bubnuorexa [IOK
opouTansIM 08.09.2025 | https://m.edsoo.ru/f5{750fe
ONEeKTPOHHBIE KOH(UTYpaALIH aTOMOB
5 BJIGMGIF—I)TOB B OCHO];II){OI\?IIII)/I ]1;[036 KIEHHOM 1 bubmmorexa LIOK
e 10.09.2025 | https://m.edsoo.ru/8149¢846
COCTOSIHUU
6 DJeKTpOHHBIE KOH(PUTYpaLlUU HOHOB. 1 bubnumorexa [IOK
DNEeKTPOOTPULIATETbHOCTh 12.09.2025 | https://m.edsoo.ru/a0764b24
[Tepuonuueckuii 3akon u [lepuoanueckas
7 CHCTEeMa XUMHUYECKHUX dneMeHToB Jl. 1. 1 bubmuotexa [JOK
Meneneesa, CBA3b C COBPEMEHHOU 15.09.2025 | https://m.edsoo.ru/16957¢01
Teopuel CTPOCHHs aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX
8 MU TPOCTHIX U CIOXKHBIX BEIIECTB IO 1 bubamorexa LOK
P - 17.09.2025 | https://m.edsoo.ru/f8468927
rpynmnam u nepuoaam




CucreMaruzanys 1 0000IIeHIE 3HAHNUI

bubmnoreka [IOK

BemecTa", "MosipHas KOHIIeHTparus'"

? 10 TEME 19.09.2025 | https://m.edsoo.ru/8fad2942
Bunnl xumuueckou ¢Bs13u. MexaHu3MEl

10 00pa3oBaHMsI KOBAJICHTHOU CBSI3H. bubnmoreka [JOK
Bonopoanas cBsizb. MexMOIEKyIIpHbIE 22.09.2025 | https://m.edsoo.ru/5a8072af
B3aUMOJICHCTBUSA
BaneHTHOCTh U BaJIECHTHBIE BO3MOKHOCTH

1 aToMOB. CBS3b JIEKTPOHHON CTPYKTYPBI bubnmoreka [JOK
MOJIEKYJI C KX TEOMETPUUYECKUM 24.09.2025 | https://m.edsoo.ru/3d2ca093
CTpOEHHEM

12 [IpencraBiaeHust 0 KOMIUIEKCHBIX bubnuorexa [IOK
COEIMHEHMSIX: COCTaB U HOMEHKJIATypa 26.09.2025 | https://m.edsoo.ru/8c66bl2a
BemectBa MOJIEKYIISIPHOTO U

13 HEMOJIEKYJISIPHOTO CTpOeHMs. THIIbI bubnuoreka [IOK
KPUCTAITIMYECKHUX PELIETOK U CBOMCTBA 29.09.2025 | https://m.edsoo.ru/e167635b
BELIECTB
IToHsiTHE O IUCIIEPCHBIX CUCTEMAX.

14 [IpencraBienue 0 KOJIOUIHBIX bubnnorexa [IOK

01.10.2025 | https://m.edsoo.ru/da2¢70e4

pacTBopax
VicTuHHBIE pacTBOPHI: HACHIIIICHHBIE U

15 HEHACBIILIECHHBIE, PACTBOPUMOCTb. bubnnorexa [JOK
Kpucrannoruapatsl 03.10.2025 | https://m.edsoo.ru/e9ccdd8d
T.P. CBoiicTBa pacTBOpPOB.

16 CrniocoObl BbIpaXeHUsI KOHLIEHTPALIH bubnmorexa [IOK
pacTBOpPOB 06.10.2025 | https://m.edsoo.ru/328e653a
Pemenue 3a1a4 ¢ UCMOIb30BaHUEM

17 MOHATHH ""MaccoBasi 10J11 paCTBOPEHHOTO bubmorexa HOK

08.10.2025 | https://m.edsoo.ru/785e¢0ab4




18

Knaccudukanus u HoMeHKIaTypa
HEOpPraHMYECKUX BEILEeCTB

10.10.2025

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

19

CucremaTusanus 1 00001IECHUE 3HAHUMN
10 TEME

13.10.2025

Bbu6mmorexa [JOK
https://m.edsoo.ru/8d2c6a3a

20

Konrponsnas pabora mo Temam
"Crpoenue atoma. [leproanueckuii 3aKoH
u [leprogmueckas cucTeMa XUMHYECKIX
anemenTtoB JI. 1. Menneneena",
"Ctpoenue BemecTBa. MHOTOOOpaszue
BelecTs"

15.10.2025

bu6mmorexa [JOK
https://m.edsoo.ru/70a60aa4

21

Knaccudukanust XuMuueckux peakiuii B
HEOPraHWYeCKOW U OPraHU4ECKON XMUMUH.
3aKOH COXpPaHEHHSI MacChl BEIIECTB;
3aKOH COXPaHEHHUs ¥ IPEBPaALICHUS
SHEPTUH NPU XUMUYECKUX PEAKIUAX

17.10.2025

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

22

TemnoBble 3(h(HEeKTH XUMHYECKIX
peakuuii. TepMOXUMUYECKHE YPaBHEHUS
T.P. Tepmoxumusi.

T.P. TerutoBbie 3 (HEeKThI XUMUYECKUX
peaxIuu.

20.10.2025

bubmnoreka [HOK
https://m.edsoo.ru/d1db86da

23

Boruncnenus no ypaBHEHUsIM
XUMHUYECKUX PEAKIUui 1
TEPMOXUMHUYECKUM YPABHEHUSIM

22.10.2025

bubmnoreka [IOK
https://m.edsoo.ru/87b13954

24

CKopocTh XMMHUYECKOH peaklinu, eé
3aBHCHMOCTH OT Pa3JIMIHBIX (PAKTOPOB.
Karanu3 u karanuzatopsl

24.10.2025

25

I'oMOreHHbIe U reTEpOreHHbIE PEaKIuU

05.11.2025




[TpakTrueckas padota Ne 1 mo Teme

26 "Bnustaue pa3nudHbIX GakTOpOB HA bubmorexa HOK
P N P " 07.11.2025 | https://m.edsoo.ru/l1facaldl
CKOPOCTh XUMHUYECKON PeaKuu
7 OOpaTumbie 1 HEOOPATUMBIC PEaKIIHH. bubnmoreka [JOK
XHUMHUYECKOE PAaBHOBECHE 10.11.2025 | https://m.edsoo.ru/30952f9b
[TpakTuyeckas padota Ne 2 o Treme
28 "BiusiHre pa3nTudHbBIX (GaKTOPOB Ha bubmmorexa LIOK
P p " 12.11.2025 | https://m.edsoo.ru/3bf34el7
MOJIOKEHNE XUMUYECKOTO PAaBHOBECHUS
ONEeKTPOJIUTHYECKAs JUCCOIIHAIIM.
29 CI/IJIBHI:E);IG U cia0ble BJII[eKT ;-IJII/I’]I:II:I bubnnorexa [IOK
P ' 14.11.2025 |  hitps:/m.edsoo.ru/5£766bdf
CreneHpb IUCCOLIUALINH.
Honnoe npoussenenue Boasl. Cpena
BOJIHBIX PacTBOPOB. Boopoanblii
30 nokasarens (pH) pactBopa bubnuoreka [IOK
T.P. Cpenst pactBOpOB (1) 17.11.2025 | https://m.edsoo.ru/3966¢a89
T.P. Cpenst pacTBOpOB (2)
T.P. U3mepenne pH nokasatenst pactBopa
I'mpponus coneit. Peakiuu,
31 MPOTEKAIOIIKE B PaCTBOpax bubnmoreka [JOK
3JIEKTPOJIUTOB 19.11.2025 | https://m.edsoo.ru/09d5a9bd
T.P. 'maponus coseid.
[Tpaktuyeckast padota Ne 3 o Teme
32 "XHUMHYECKHE PEaKIMHA B pacCTBOpPax bubmorexa LHOK
P H p p 21.11.2025 | https://m.edsoo.ru/2e3daeb0
AIEKTPOIUTOB
OKHUCIUTEIBHO-BOCCTAHOBUTEILHEIE
3 peakuuu. Baxxnenmme OKUCIUTEIN U bubnuoreka [IOK
BOCCTAHOBUTEIIH 24.11.2025 | https://m.edsoo.ru/56226060

T.P. OKACIUTEIBFHO-BOCCTAHOBUTEIBHBIE




peaxuu.

34 Meroa 31eKTpOHHOTO (3JIEKTOHHO- bu6mmoreka [JOK
HMOHHOTO) OanaHca 26.11.2025 | https://m.edsoo.ru/fb691387
35 DJNEKTPOIN3 pacTBOPOB U PaCIlIaBOB bubnumorexa [IOK
BEIIECTB 28.11.2025 | https://m.eds00.ru/93tb97d2
36 Pemenue 3amay pa3InYHBIX THIIOB bubmmorera [TOK
A& P 01.12.2025 | https://m.edsoo.ru/5a859d16
37 Pemenne 3amad pa3nmuyHBIX THIIOB bubmorexa LHOK
A&TPp 03.12.2025 | https://m.edsoo.ru/5afa265d
13 Cucremaru3anus 1 0000IICHUE 3HAHUMA bubmuoreka [{OK
o Teme "XuMudeckue peakuuu" 05.12.2025 | https://m.edsoo.ru/c161eb85
19 KonTponbhas pabota mo teme bubnumorexa [IOK
"Xumuueckue peakuuu" 08.12.2025 | https://m.edsoo.ru/a8a0a930
ITonoxxeHre HEMETAIOB B
[Teproanyueckoit cucTeMe XMMHUECKUX
40 snemenToB M. Y. MenaeneeBa u bubmmorera I[TOK
T A 10.12.2025 | https://m.edsoo.ru/8ca2dcad
O0COOCHHOCTH CTPOCHUS UX aTOMOB.
duznyeckue CBOMCTBA HEMETAIIOB
A1 AnnoTponusi HEeMeTauIoB (Ha puMepe bubnuoreka [IOK
KHCJI0pOoAa, cepsl, pocopa u yriepoaa) 12.12.2025 | https://m.edsoo.ru/ef92¢91c
4 Bogopon: nonyuenue, pusndeckue u bubnuorexa [JOK
XUMHUYECKUE CBOMCTBA. [ uapuabl 15.12.2025 | https://m.edsoo.ru/0aa8f613
I'anorensl: Hax0KIECHUE B IIPUPOJIE,
43 CTIOCOOBI IO qufm (pmnqpecipi " bubmmorexa [IOK
Y L 17.12.2025 | https://m.edsoo.ru/4¢223795
XAMHAYECKHE CBOMCTBA
I"anorenoBoopoael. Baxueiumme
44 KHUCJIOPOACOACpIKAIIINE COCTUHCHUS bubnnorexa [IOK
poAcorepHalt A 19.12.2025 | https://m.edsoo.ru/6b3255¢6

raJJOr¢HOB




JlabopatopHble ¥ IPOMBIILICHHBIE
CHIOCOOBI MOJTYYEHHSI TaJIOreHOB.

bubmnoreka [HOK

45
IIpuMeHeHne rajgoreHoB U ux 22.12.2025 | https://m.edsoo.ru/6971aca4
COeIMHEHUN
[TpakTrueckas padota Ne 4. Perenue
46 AKCIIEPUMEHTAJbHBIX 3a/1a4 110 TEME bubmmorera [JOK
" P | A 24.12.2025 | https://m.edsoo.ru/8b26fecd
T'anorensl
Kucnopon: naboparopusie u
47 MIPOMBIIIJICHHBIE CIIOCOOBI MOTYYeHHUS, bubnuorexa [JOK
(bU3UIEeCKre U XUMUYECKHIE CBOMCTBA. 26.12.2025 | https://m.edsoo.ru/c8abc36a
O3oH. [IpumeHeHHe KUCIOpOaa U 030HA
Bbu6mmorexa [JOK
48 0)
KCHARL H TIEPORCHART 29.12.2025 | https://m.edsoo.ru/5¢8816a0
49 Pemmenne 3aga4 pa3nMyHbIX TUIIOB bubmotera [JOK
A&t P 12.01.2026 | https://m.edsoo.ru/2b6d8b4b
Cepa: HaX0XJICHUE B IIPUPOJIE, CLIOCOOBI
50 HOJII) YEHUS (Iz)lmuqecmfe fl );HHMHHGCKHG bubmorexa [IOK
2, ’ 14.01.2026 | https://m.edsoo.ru/46afael6
CBOICTBa
bu6mmoreka [IOK
51
Ceposonopon, cybup! 16.01.2026 | https://m.edso0o.ru/7¢875999
Kucnopoacoaepkaiue coenHESHHS
52 cephl (P;ci6eI:IHIZ)CTH CBOfICTI]; cepHOM bubmmorera [JOK
PEL P 19.01.2026 | https://m.edsoo.ru/8cfa2548
KHUCJIOTBI
[Tpaktudeckast pabora Ne 5. Pemrenue
53 SKCIIEPUMEHTAJIBHBIX 3aJ1a4 110 TEME bubmotera [IOK
" P .. il 21.01.2026 | https://m.edsoo.ru/0afb05e4
Cepa u e€ coeqMHEHUS
54 A3OT: HaX0XJICHHE B IPUPO/JIE, CIIOCOOBI bubnunoreka [JOK
MoJTy4eHus1, GU3NIECKUE U XUMUIECKUE 23.01.2026 | https://m.edsoo.ru/badd2255




CBOMCTBA. AMMUAK, HUTPUIbI

Kucnoponcoaepxkaiue coeTMuHEHHs

55 azoTa. OcoO0EHHOCTH CBOICTB a30THOM bubmmorexa LIOK
‘ 26.01.2026 | https://m.edsoo.ru/e2965afe
KHCIIOTBI

56 IIpuMeHeHHe a30Ta U €ro COeqUHEHUN. bub6nuoreka [IOK
A3OTHBIEC yI00peHUs 28.01.2026 | https://m.edsoo.ru/129f5059
dochop: HaXOKIACHHUE B IPUPOJIE,

57 CHOCOOBI MOMyUYeHUs], PUINIECKUE U bubnumorexa [IOK
XUMHYECKHEe CBOMCTBa. Docuabl u 30.01.2026 | https://m.edsoo.ru/9a6b43ec
bochun

58 Oxcunpl pocdopa, pochopconepxkaue bubnumorexa [IOK
kucioTsl. Conu pochopHOit KUCTOTHI 02.02.2026 | https://m.edsoo.ru/c7a2d429

59 [Tpumenenue docdopa u ero bubnuorexa [JOK
coenuHeH. DochopHbIe yI00peHUS 04.02.2026 | https://m.edsoo.ru/a218070a
[TpakTudeckas pabora Ne 6. Pemenue

60 AKCTIIEPUMEHTAJIbHBIX 3a71a4 110 TEME bubmmorexa [IOK

P A 06.02.2026 | https://m.edsoo.ru/8175ac3f
"A3zot u pochop u ux coenuHeHUS"
Yraepoa: HaXOXKICHHUE B IIPUPOJIE,

61 AJUIOTPOITHBIE MOIU(PUKALINH; bubnmoreka [JOK
(du3nYecKre U XUMUICCKUE CBOWCTBA, 09.02.2026 | https://m.edsoo.ru/1eb19f9¢
MIpUMEHEHHE
Oxcup yriaepoaa(ll), okcu

62 TJie I([)ya(I\E) ; 1"(OJ'I)I)Ha$I KECJ‘IOTa ueé bubmmorexa [TOK
YFIEpoA Y 11.02.2026 | https://m.edsoo.ru/dba58adf
COJH

63 Pemenue 3aiau pa3auyHbIX TUIIOB bu6mmorexa [IOK

Aatp 13.02.2026 | https://m.eds00.ru/6029b609

64 Kpemunii: HaxoxaeHNE B IPUPOJE, bubnuorexa [JOK

CrocoObl NOTy4YeHUs], PU3UUECKUE U 16.02.2026 | https://m.edsoo.ru/143558ab




XUMHUYECKHUE CBOMCTBA

65 Oxkcun kpemuus(IV), kpeMHueBas bubmuoreka [{OK
KHCJIOTa, CUJIMKATHI 18.02.2026 | https://m.edsoo.ru/3170e7bl
[IpuMeHeHne KpeMHUS U €ero bubnnorexa [JOK

66 coenuHeHuil. CTEKI0, ero nojaydeHue, https://m.edsoo.ru/393cdac0

20.02.2026
BHIIBI CTEKJIA https://m.edsoo.ru/5823cefb
67 Pemntenue 3agad pa3IuuHBIX THIIOB bubmmorexa IOK
A& P 25.02.2026 | https://m.edsoo.ru/b6241f801

68 CucremaTtu3zanus ¥ 00001IeHNE 3HAHUN bubnuorexa [JOK
o Teme "Hemeramisr" 27.02.2026 | https://m.edsoo.ru/6e864db5

69 KonTponbhast padbota no teme bubnuorexa [IOK
"HemeTtamb!" 02.03.2026 | https://m.edsoo.ru/d0484c76

70 AHanu3 pe3yJabTaTOB KOHTPOJIbHON bubnuoreka [IOK
paboThI, KOPPEKIIUS OMNOOK 04.03.2026 | https://m.edsoo.ru/2b7e9510
[Tonoxenue meraiuios B Ilepuoanyeckoit

71 CHCTEME XUMHYECKUX DIICMEHTOB. bubmuotexa [JOK
OCOOEHHOCTH CTPOCHUS SIEKTPOHHBIX 06.03.2026 | https://m.edsoo.ru/9839¢c16¢
000JI04YEK aTOMOB METAIIJIOB
O6mue ¢puznyeckue CBOMCTBa METAIIOB.

72 I[IpuMeHeHrEe METAILIOB B OBITY U bubmmorexa OK

P Y 11.03.2026 | https://m.edsoo.ru/51dac9d3
TEXHUKE
bu6mmoreka [{OK
73 C . K
[LTaBbI METAILIOB. ROPPO3HA METAILIOB 13.03.2026 | https://m.edsoo.ru/42b872¢3
74 Pemenne 3amay pa3IUIHBIX THIIOB bubmorexa LHOK
AT P 16.03.2026 | https://m.edsoo.ru/e3de37b6
DNEKTPOXUMHUECKUN Psii HAPSDKEHUI
75 MeTaoB. O0IIMe CrIoCOObI TOIyYEHUS bubmorexa LOK
' Y 18.03.2026 | https://m.edsoo.ru/94eb377a

MCETAJIJIOB




OO6mras xapakTeprucTuka MeTauioB [A-
rpynmnsl [leppoandeckoi cuctembl
XUMHUYECKHUX AJIEMEHTOB. HaTpuit u

bu6mmoreka [IOK

76
KaJIMii: mojyyeHue, Gu3snueckue u 20.03.2026 | https://m.edsoo.ru/e12¢26b3
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUN
OOm1as xapakTepucTika MetayuioB I1A-
rpynisl [leproanyeckoit cucteMbl
77 XUMHUYECKUX JIEMEHTOB. Maruuii u bubmuoreka [{OK
KaIpIUi: TIoNy4YeHue, pusndeckue u 23.03.2026 | https://m.edsoo.ru/7¢c3e49¢c0
XUMUYECKHUE CBOWCTBA, IPUMEHECHHE
MPOCTHIX BEIIECTB U UX COSAUHEHUN
73 JKEcTKOCTh BOJIBI M CIIOCOOBI €€ bubmuoreka [{OK
YCTpaHECHUS 25.03.2026 | https://m.edsoo.ru/c74bfae9
79 ATOMUHUHR: TIONyYeHue, Pu3ndeckue u bubnuorexa [IOK
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE 27.03.2026 | https://m.edsoo.ru/0e79b266
AMdoTepHbIe CBOMCTBA OKCHIA U
20 TUJIPOKCHU/IA ATFOMUHUS, bubmnoreka [IOK
TUAPOKCOKOMIUIEKCHI aTFOMUHUS, UX 06.04.2026 | https://m.edsoo.ru/5d12d318
MIPUMEHEHNE
81 Pemrenne 3amau pa3nuyHbIX TUIIOB
P 08.04.2026
[TpakTudeckas padora Ne 7. Pemenue
82 AKCHEPUMEHTAIBHBIX 33724 [0 TEME bubmmorexa [IOK
" P g " 10.04.2026 | https://m.edsoo.ru/27ad4af43
MeTtasibl TJIaBHBIX TTOATPYTII
OO01mas xapakTeprcTUKa METaJNIOB
83 H060‘-IHI>IXpHO rp i (B-rpymm) bubmorexa HOK
APy 124 13.04.2026 | https://m.edsoo.ru/610d7431

[Teproanueckoi CUCTEMBI XUMUYECKHX




9JICMCHTOB

dusznueckre 1 XUMUYECKHE CBOMCTBA

84 XpoOMa ¥ €ero COEINHEHNI, UX buGnnorexa [IOK
p a ’ 15.04.2026 | https://m.eds00.ru/9911bef3
MIPUMEHEHNE
Baxwuelimme coelMHEHNS MapraHia.
[lepmaHranat Kanusi, €ro OKUCIUTEIbHBIC
35 cBolicTBa bubmuoreka [JOK
17.04.2026 | https://m.eds00.ru/039d69c8
T.P. Onpenenenrie 0OMEHHOrO Maprasia
B IIOYBE.
dusnueckre U1 XUMUYSCKHUE CBOMCTBA
86 J)Keje3a U ero coenuHenuii. Ilonyuenue u buGnnorexa [IOK
g ' y 20.04.2026 | https://m.edsoo.ru/1b7f8741
MIPUMEHEHHUE CIIJIAaBOB XKeje3a
dusnueckre U XUMUYSCKHUE CBOMCTBA
%7 MEJIH U €€ COEIMHEHUI, NX IPUMEHEHUE bubnnorexa [JOK
T.P. Onpenenenre KOHLIEHTPAMU MEIN B 22.04.2026 | https://m.edsoo.ru/2bc0f954
BOJIE.
dusnueckre U XUMUYSCKHUE CBOMCTBA
28 [IUHKA Y €r0 COCIMHEHUH, NX bubmuoreka [{OK
IIpUMEHEHNE. [ HIPOKCOKOMIIIEKCHI 24.04.2026 | https://m.edsoo.ru/blf2beal
[IUHKA
[TpakTudeckas pabora Ne 8. Pemenue
89 SKCIIEPUMEHTAIBHBIX 337a4 II0 TEME bubnnorexa [IOK
P A 27.04.2026 | https://m.edsoo.ru/a6e352ea
"MeTtansl 10O0OYHBIX oArpymnmn"
90 Pertenuie 3agad pa3IudHbIX THIIOB bubmorexa LOK
AaTp 29.04.2026 | https://m.edsoo.ru/a8b83d83
O06001IeHrEe U CUCTEMAaTU3aIIH
91 M3y4YEHHOT0 MaTepraia o TeMe bubmmorera [TOK
Y p 06.05.2026 | https://m.edsoo.ru/e91{e975

"MeTtamnbp"




9 KonTponbhas pabora no teme bubnuorexa [JOK
"Metamibr" 08.05.2026 | https://m.edsoo.ru/83f63ea3

93 AHanu3 pe3yJabTaTOB KOHTPOJIbHON bubnuorexa [IOK
paboThI, KOPPEKIHS OMUOOK 11.05.2026 | https://m.edsoo.ru/9ebff2fd
Posb xumun B 00ecrieueHuN YCTOMYUBOTO

94 pa3BuTus 4esoseuecTsa. [lonsatue o bub6nuoreka [IOK
HAayYHBIX METOAAaX UCCIEA0BAHUS 11.05.2026 | https://m.edsoo.ru/080fe1f0
BEILIECTB
Hayunbie npuHUUITBEI OpraHu3aluu

95 XUMHYECKOTO MPOU3BOACTBA. bubnnoreka [JOK
[TpombITITIEHHBIE CITOCOOBI TOTYYEeHUS 13.05.2026 | https://m.edsoo.ru/2e45a44f
BaXXHEHIITNX BEIIECCTB

9% XUMHUYECKOE 3arpsA3HEHHUE OKPYIKAKOLIEH bubnunoreka [JOK
CpEBI U €T0 MOCHEACTBUS 15.05.2026 | https://m.edsoo.ru/9f11bf51

97 XuMHS ¥ 310pOBbE YEIOBEKA. bubnuorexa [IOK
JlexapcTBeHHBIE CpEenCTBa 15.05.2026 | https://m.edsoo.ru/a6552721

08 Xumus nuiiy. Pojb xumun B bubmnoreka [IOK
o0ecrneyeHnH NHIeBOi 0e30MacHOCTH 18.05.2026 | https://m.edsoo.ru/1f7b5bd2

99 Kocmernueckue u nappromepHbie bubnuorexa [IOK
cpeacTta. beiToBas xumMus 18.05.2026 | https://m.edsoo.ru/da42d5a9
XuMus B CTPOUTEINLCTBE. BaxkHeume

100 CTPOUTEIbHBIE U KOHCTPYKIIMOHHbBIE bubmmorexa [IOK

P pyxt 20.05.2026 | https://m.edsoo.ru/61e69003

MaTepuaibl
XUMUs B CEIBCKOM XO35UCTBE.

101 Oprannueckue 1 MUHEPAJIbHbBIE bu6mmorexa [IOK

P P 22.05.2026 | https://m.edsoo.ru/fd39587d

yaoOpeHus

102 Cucrtematusanus 1 00001IeHIE 3HAHUI 54.05.2026 bubmnoreka [IOK

10 TEMC

https://m.edso0o0.ru/db979¢70
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IMPOBEPSIEMBIE HA EI'D 1O XUMWU TPEBOBAHUSI K
PE3YJIBTATAM OCBOEHHUSI OCHOBHOMN OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHMUS

Kon
NMpoBepPsSIEMOro
TpeboBaHUs

1

1.1

1.2

1.3

IIpoBepsiemble TPeOOBAHUS K MPeIMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON MPOrpaMMbI CpeHero 001ero
o0pa3zoBaHus

Bnagenue cucteMo XUMHYECKUX 3HaHHfI, KOTOpas BKIIHOYACT:

OCHOBOITOJIATAIONINE TOHATHS (XMUMHUYECKUH SJIEMEHT, aTOM, WU30TOIIbI,
AJIEKTPOHHAs 000JI0YKa aToma, s-, p-, d-AJIEKTPOHHBIE OPOUTAII aTOMOB,
OCHOBHOE ¥ BO30YXIEHHOE COCTOSIHHE aToMa, WOH, MOJEKyIa,
BaJICHTHOCTB, QJICKTPOOTPULATCIIBHOCTD, CTCIICHDb OKHCJICHHA,
XHUMUYECKass CBs3b (G- M T-CBSI3b, KpAaTHBIC CBS3H), THOPHIW3AIUSL
aTOMHBIX OpOWTaNlel, KpHCTAIMYECKash pemeTKa, MOJb, MOJISpHAs
Macca, MOJSPHBIH 00BEM, MOJSpHAs KOHIICHTpAIUS, PacTBOPHI
(MCTHHHBIE, IHUCIEPCHBIE CHUCTEMBI), KPUCTAJUIOTUAPATHI, YTJIEPOIHBIN
ckener, (yHKIMOHAIbHAS TPYIIa, PAaTuKal, H30MEpPbI, CTPYKTypHas
dbopmyna, wm3omepust  (CTpYKTypHas, TeoMmeTrpudeckas  (Iuc-,
TPaHCU30MEpHS), TOMOJIOTUYECKUN psd, TOMOJIOTH, YIJIEBOAOPOIbL,
KHCIIOPOJI- U a30TCOICPKAIINE COCTUHECHHsI, OMOIOTHYECKH aKTHUBHEIE
BeliecTBa (yriaeBObl, )KUPbI, OCIIKKM), MOHOMED, TIOJMMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCTUHECHHUS, KPEKUHT, pUGOPMHHT, THITHI
XUMHWYCCKUX peaKuHﬁ (OKI/ICJ'H/ITCJ'II)HO-BOCCTaHOBI/ITeJ'IBHble, 3K30- U
SHIOTEPMUYECKUE, PEeaKIIMd MOHHOTO OOMEHa, TOMO- U TeTEPOTCHHEIE,
o0paTtumMble ¥ HEOOPATUMBIE), PACTBOP, IEKTPOIHUTHI, HEIICKTPOIHUTHI,
AIIEKTPOJIUTUYECKAST TUCCOIMAINS, CTEIIEHb JUCCOLUAIINH, OKUCIUTEb,
BOCCTAHOBUTENIb,  JJICKTPOJIHM3, CKOPOCTh XHUMHYECKOW  pEaKIiuw,

XMMHUYECKOE PABHOBECUE)

TCOpUU © 3aKOHEL (TeOpI/IH XUMHYCCKOI'0 CTPOCHUA OPraHUYCCKUX
BemiectB A.M. byTnepoBa, Teopus 3IEKTPOIUTHUECKON AMCCOIUAINH,
[Tepuonnueckuit 3axkon J[.M. MeHneneeBa, 3aKOH COXpPaHEHHUS MAacChl),
3aKOHOMEPHOCTH, CUMBOJIMUECKHUH S3BIK XUMHHU, MHUPOBO33PCHYUYCCKUC
3HaHUs, JIC)KAIUC B OCHOBC INMOHHUMAHUA MPUIUHHOCTU U CUCTCMHOCTU
XUMHUYECKUX SIBICHUW, COBPEMEHHBIC TIPEJCTABICHUS O CTPOCHUU

BElIECTBA HA AaTOMHOM, MOJIEKYJIIPHOM U HaJIMOJIEKYJIIPHOM YPOBHSIX

MNpEaACTaBJICHUA (¢} MECXaHU3Max XUMHNYCCKHUX peaKHHﬁ,

TEPMOIAUHAMHUYCCKUX n KHHETHYCCKHUX 3aKOHOMEPHOCTIX ux



1.4

1.5

2.1

2.2

3.1

3.2

4.1

4.2

4.3

IMPOTCKAHUA, O XUMHUYCCKOM PABHOBECHHU, JUCIICPCHBIX CUCTEMAX

(l)aKTOJ'IOFI/I‘IeCKI/Ie CBCICHHUA O CBOfICTBaX, COCTaBC, IIOJYYCHUU U
0e30macHOM HUCIIOJIb30BaHHUH BayKHEHIITHX HCOPTraHNYCCKUX u
OpraHN4YCCKUX BCHICCTB B 6BITy n HpaKTH‘IeCKOﬁ JACATCIIBHOCTH

YCJIIOBCKA

o0lie Hay4YHbIE MPUHIUIBI XUMHYECKOTO MPOU3BOJCTBA (HA IpHUMEpe
MPOU3BOJCTBA CEPHOM KHUCIOTHI, aMMHUaka, MeETaHOJa, MepepadOTKu
HeTH)

CdopMUpOBaHHOCTH YMEHHU BBISIBIIATH:

XapaKTepHble TMPU3HAKM U  B3aUMOCBSI3b  WU3YUYCHHBIX  MOHSTHH,
MPUMEHSATh COOTBETCTBYIOIIME TOHITHS TMPU ONMUCAHUU CTPOSHUS U

CBOMCTB HEOPTAaHUYECKUX U OPraHUYECKUX BEIECTB U UX IIPEBPALLECHUN

B3aMMOCBS3b XMMHWUYECKHX 3HAHUM C MOHATHIMH H npeacCTaBJICHUAMU
APYyrux npeamMeToB IJId 0osIee OCO3HAHHOIO IMOHMMAHHUSA U OOBSICHEHUS

CYLIHOCTH MaTepUaJIbHOTO €AMHCTBA MUpa
ChopMUpOBaHHOCTH YMEHUS HCIIOJIb30BATh:

HAUMEHOBAHMUS XUMHYECKHX COCIUHEHUH MEXIYHapOJHOTO COI03a
TEOPETUYECKOW M TPUKIATHOW XUMUU U TpPUBUAIbHBIC Ha3BaHUS
BEIIIECTB, OTHOCSIIMXCA K W3YyYCHHBIM KJAcCaM OpPTraHWYECKUX U

HEOPraHWYECKUX COCIMHEHUN

XUMHUYECKYI0 CHUMBOJHMKY JII COCTaBJI€HUS (OPMYJ HEOPraHMUECKHUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

1 CKEJIETHBIX) (DOPMYJT OpraHUYECKHUX BEIIECTB
CdhopmupoBaHHOCTH YMEHHUS KIACCUDUITUPOBATE:

HCOPraHNMYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBaHHA U

KPUTEpUU IS KIacCU(PUKAIU U3Yy4aeMbIX XUMUYECKUX OOBEKTOB

OPraHuv4cCKruC BCIICCTBA, CaAMOCTOATCIIBHO BBI6I/IpaTB OCHOBaHHUsA H

KPUTEpUU [T KINacCU(PUKAIMU U3YyIaeMbIX XUMUYECKUX OOBEKTOB

M0 pa3IM4HBIM IpHU3HAKaM (YUCIYy MU COCTaBy pEarupyIolIMX BEIECTB,
TerioBOMy 3(PQEKTy peakiuy, W3MEHCHHIO CTCIICHSH OKHUCIICHUS

AIIEMEHTOB, 0OPATHMOCTH PEAKIIMH, YYACTHIO KaTaIu3aTopa)

ChopmupoBaHHOCTH YMEHUSI XapaKTEPU30BATH JJICKTPOHHOE CTPOCHHE
aToMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHMM) ¥ HOHOB
XUMUYECKUX 31eMeHTOB 1 — 4 nepuonos Ilepuoguueckoit cucremst /.M.
MenneneeBa U UX BaJCHTHBIE BO3MOXHOCTH, UCIIOJIb3YS MOHSITHS S-, p-,

d-31eKTpOHHBIE OpOUTANH, SHEPTETUYECKUE YPOBHU



7.1

7.2

7.3

8.1

8.2

10

10.1

10.2
10.3
10.4
10.5

ChopMUpOBaHHOCTb YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHMS
CBOICTB XMMMUYECKHUX AJIEMEHTOB M 00pa3yeMbIX UMHU COEIWHEHUH IO

[IEPUOJIaM U IPyIIIaM

ChopMUPOBaHHOCTh yYMEHHUSI COCTABJIATH YPABHEHUS XHMHYECKUX

peaKIMii ¥ pacKpbIBaTh UX CYITHOCTb:

OKHUCJIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKI_[I/Iﬁ MMoCpCACTBOM COCTABJICHUSA

SJICKTPOHHOT'O OajaHca dTHX peaKI_II/Iﬁ

YpPaBHEHUs pEaKUUil pa3IMYHBIX THIIOB; IIOJHBIE M COKpAIlEHHbIE
YpaBHEHHSI PEaKIMii HOHHOTO OOMEHA, YIUTHIBAs YCIOBUS, IIPH KOTOPBIX
9TH PC€aKHU UAYT OO KOHIIA

peaknuii THAPOJIM3a, PEaklnid KOMILIEKCOOOpa3oBaHUsl (Ha MpUMeEpe

TUIPOKCOKOMILJIEKCOB IIMHKA U AJTFOMUHUS )
CdhopmupoBaHHOCTH YMEHUS TTOATBEPIKIATH:

Ha KOHKPETHBIX TIPUMEpPAaX XapakTep 3aBHUCHUMOCTH PEaKIIMOHHOMN
CIIOCOOHOCTH OpPTaHMYECKUX COCIUHEHUH OT KPaTHOCTH U THIA
KOBAJICHTHOU CBSI3H (G- U T-CBSA3H), B3aUMHOTO BIUSHUS aTOMOB U TPy
aTOMOB B MOJIEKYJIaX, a TaK’Ke OT 0OCOOCHHOCTEH peaan3auy pa3IndHbIX

MEXaHU3MOB IPOTEKAHMS PEAKIUN

XapaKTEPHBIC XHUMHYCCKUC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIMMU

AKCIIEPUMEHTAMM U 3aIIUCAMH YPAaBHEHUH XUMUYECKUX PEaKLIUN

ChopmupoBaHHOCT, YMEHHUSI XapaKTEpHU30BaTh COCTAB U Ba)KHEHIIIHE
CBOIICTBa BEUIECTB, MNPUHAMJIEKAILIUX K ONpENelNEHHBIM KiaccaM U
rpynmnaM coeIuHeHUI (IPOCThIe BEIIEeCTBA, OKCUIBI, TUIPOKCUIBI, CONH;
YTIE€BOIOPOABI, TPOCThIE d(DUPBI, CIUPTHI, (GEHOIBI, ajbACTUAbI, KETOHBDI,
KapOOHOBBIE KHCJIOTHI, CIIOKHBIE AS(UPHI, KHUPBI, YTJIEBOJBI, aMUHBI,

AMUHOKHCIIOTHI, OSJTKH)

ChopMUPOBaHHOCTh yMEHHUS TPOBOAUTH PACUETBHl IO XHUMHYECKHM
dopMynaM M ypaBHEHHMSAM XHMHYECKHUX PEAKIHUHA C HCIOJIb30BaHUEM

(1)I/I3I/IIIGCKI/IX BCJINYHH:

Macchl (00bEMa, KOIMUYECTBA BEIIECTBA) MPOIYKTA PEAKIUH, €CIIU OJHO
U3 UCXOJHBIX BEIIECTB JIAHO B BUJIE PACTBOpa C ONpPEIEIEHHON MaccoBOM

JIOJICH pacTBOPEHHOTO BEIIECTBA WIIH JIAHO B U30BITKE (MMEET IPUMECH )
MacCOBOH WM 00BEMHOM JT0JIH, BBIX0OJIA TIPOTyKTa PEAKIIUU

TEIUIOBOTO 3P eKTa peaKIuii

00BEMHBIX OTHOIIIEHUN I'a30B

M0 HAXOXACHUIO XUMUYIECKON (hOPMYJIbI BEIIECTBA



11

12

13

14

15

Bnanenue cucteMol 3HaHHMII O METOJAX HAyYHOI'O MO3HAHUS SIBJICHUMN
HpI/IpOI[I)I, HCHOJ’IB?;yCMBIX B €CTCCTBCHHBIX HaYKaX n YMGHI/IC HpI/IMCHSITB
9TU 3HAHUSA HpI/I 3KCHepI/IMeHTaJII:HOM HUCCICOOBAHNUN BCHICCTB U I
OOBSCHEHUS XMMHMYECKUX SBJICHHUM, HMEIONMX MECTO B TPUPO/E,

HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBCKA U B HOBCG,HHCBHOﬁ KHU3HHU

ChopmupoBaHHOCTh yMEHHSI TPUMEHSTH (MCTOJIB30BaTh) 3HAHUA O
COCTaBE M CBOWCTBaX BEIIECTB JUISI AIKCICPUMEHTAIBHON IPOBEPKU
THIIOT€3 OTHOCHTEIHHO 3aKOHOMEPHOCTEH TMPOTEKAHUS XUMHUYECKUX
peakuuii ¥ TPOTHO3UPOBAHUS BO3MOXKHOCTEH WX OCYIIECTBIICHHS,
CHCTEMHBIC XWMHWUYECKHE 3HAHUS JUISI OOBSICHEHHS W TPOTHO3UPOBAHUS
SBJICHUM, HMMEIOIIMX €CTECTBEHHOHAYYHYIO IPHUPOAY; M NPHUHATHA

I'PaMOTHBIX PELICHUH MPOOIeM B CUTYAIHSX, CBI3aHHBIX C XUMHUEH

CdhopmupoBaHHOCTH YMEHHUS TUIAHHPOBATH M TMPOBOAWTH XUMHYCCKHIA
AKCIEPUMEHT (MOJIy4YEHHE M M3Y4YCHHE CBOMCTB HEOPraHUYECKUX U
OpPraHMYEeCKUX BEIECTB, KAYECTBEHHBIE PEAKLUUU YIJIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCJIOPOACOAEPKAIINX OPraHUYECKUX BELIECTB,
pelieHue AKCIIEPUMEHTATbHBIX 3a7a4 o pacIO3HABaHUIO
HEOPTaHMYECKUX W OPraHMYECKUX BEIIECTB) C COOIIOJCHHEM TMPaBUI
Oe3omacHoro  oOpalleHuMss ¢  BemleCTBaMH M J1a0OpaTOPHBIM
o0opyaoBanueM; (GpopMyarpoBaTh 1ENIM UCCIEIOBAHUS; IPEICTABISTH B
paznmuyHOM (opme pe3ysbTaThl AKCIEPUMEHTA, AaHAIW3UPOBATh U

OLICHUBAThb UX NOCTOBCPHOCTH

ChopMHPOBAaHHOCTH YMEHHSI OCYLIECTBIISAThH LIEJICHANPABICHHBIA TMOUCK
XUMHUUYECKON MH(OpMALIMHU B pa3IMYHbIX UCTOYHUKAX (Hay4Has U yuyeOHO-
Hay4Has JIMTepaTypa, CpeAcTBa MacCOBOW MH(oOpMaIuH, ceTb VIHTepHET 1
JIpyTue), KPUTUYECKH aHAIU3UpOBaTh XMMHUYECKYIO HH(OpMalHIO,
nepepabaTbiBaTh €€ W HCIOJIb30BAaTh B COOTBETCTBUH C ITOCTABJICHHOMN

y4eOHOI 3a1aueit

ChopMHPOBAaHHOCTh  yMEHHSI  NPOTHO3MPOBATh, AHATU3UPOBATH U
OIICHMBaTh MH(MOPMAIMIO C TMO3UIMI HKOJOTHUECKOM Oe30MacHOCTH
MOCIICZICTBUI OBITOBOM W TPOHM3BOJCTBEHHON JEATEIIBHOCTH YEIIOBEKA,
CBSI3aHHOW C TepepabOTKOM BemiecTB; CHOPMHUPOBAHHOCTh YMEHHUIH
OCO3HaBaTh OIIACHOCTb B03II€I>'ICTBPI$I Ha JKHUBBIC OpI‘ AHU3MBbI
OmpeneiEHHbIX BEUIECTB, IMOHMMAsi CMBICH TOKa3aTens MpeaeabHON
HOHYCTHMOﬁ KOHHCHTpaHI/II/I, U TIOSICHATHL Ha anMean CHOCO6I)I
yMeHBH_ICHI/ISI n HpeI[OTBpaH_[eHI/ISI nux Bpe,[[HOI‘O B03IICI>'ICTBHSI Ha OpFaHI/I3M

YCI0BCKa



HEPEYEHD 3JIEMEHTOB COAEPKXAHMUS, IIPOBEPAEMBIX HA EI'D
1O XUMHNH

Kon

1.1

1.2

1.3

1.4

1.5

1.6
1.7

1.8

1.9

1.10

1.12

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

TeopeTnueckue OCHOBBI XUMUHU

Ctpoenue BemectBa. CoBpeMEHHasi MOJeNb CTpOeHHUs aTtoMa. PacmpernencHue
DJIEKTPOHOB IO JHEPreTHYecKHM ypoBHAIM. Kiaccudukanus XUMHUYECKHX
aneMeHTOB. OCOOCHHOCTH CTPOEHUS YHEPTETHICCKUX YPOBHEH aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXAEHHOE COCTOSHUS aTOMOB. OJIEKTPOHHAas

KoH(UTyparys aroma. BalleHTHBIC AIEKTPOHBI

[lepuonnueckas cucreMa xumudeckux dnemeHTtoB J.UW. Menaeneesa.
®usnueckuit cMbica [lepuoanueckoro 3axona /.M. MenneneeBa. [Ipuunnsl 1
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB DJIEMEHTOB W HX COCIUHEHUH I10
nepuoiaM W TpynmaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB TPOCTHIX
BEILIECTB, BOJOPOIHBIX COEAUHEHHM, BBICIIMX OKCUIOB U TUIPOKCHJIOB
BanentHOCTB. DneKTpoOTpULIATEIbHOCTD. CTENEHb OKUCICHUS

Bunapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs)
U MEXaHMU3MBbI €€ 00pa3zoBaHus. MeXMONEKyIspHbIE B3auMoeicTBus. BemecTBa
MOJIEKYJIIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHsS. THMbl KPHUCTAJUNIMYECKUX

peimérok. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMUECKON pEeIETKI

XumMuueckas peakius. Knaccudukanmst XUMHYECKUX peakuui B

HEOPraHMYECKOM 1 OpraHN4eCKON XUMHUU. 3aKOH COXPAHEHUS MacChl BEILIECTB
CKOpoCTh peaknuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (DaKTOPOB

TernoBbie 3()(HeKTh XUMUYECKHX peakiuii. TepMoXuMHUYECKie ypaBHEHHS
OOparumble peakuuu. XuUMUYeckoe paBHoBecue. DakToOpbl, BIMSIONIME Ha
cOoCTOsIHME XUMHUUYecKoro pasHosecus. IIpunnun Jle [larense

OnekTponuTtrdeckas aucconuarus. CunpHble U ciiadble snekTponuTsl. Cpena
BOJHBIX pAaCTBOPOB BEIIECTB: KHUCHAas, HEUTpasbHas, mienoyHass. CTeneHb
IHcconMalny. Peakiiny HOHHOTO oOMeHa

I'unponu3 coneit. Monnoe mpousBenenue Boabl. Bogopoausiii nmokaszarens (pH)
pactBopa

CriocoObI BhIpaKeHUST KOHIIEHTPAIIMU PACTBOPOB: MacCOBasi A0JsI paCTBOPEHHOTO
BEIIECTBA, MOJIApHAs KOHIEHTpauusa. HacellmeHHble ©  HEHaCHIIIEHHBIE
pacTBOPBI, pacCTBOPUMOCTh. Kpucramioruaparsl
OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakinu. [loBeneHne BelecTB B cpeaax ¢

pas3HbIM 3HaueHrneM pH. MeTtobl aekTpoHHOro 6anaHca



1.13

2.1

2.2

23
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2.5

3.1

3.2

3.3

3.4

3.5

3.6

3.7

DeKTpoJIN3 pacTBOPOB U PACIIIIABOB COJICH
OCHOBBI HEOPTaHUYECKON XUMUU

Knaccudukanus Heopranuueckux coequHeHnil. HomeHknatypa HeopraHu4ecKux

BCIICCTB

XUMHUYECKHE CBOWCTBA BAXHEHUIIUX METAUIOB (HATpUM, Kamui, KaJbIIHM,
MarHuii, aJIOMUHHNA, ITUHK, XpPOM, JKele30, MeAb) U MX coequHeHwil. OOimue

CIIOCOOBI MMOJIy4YCHH MCTAJIJIOB

XUMHUYECKHE CBOMCTBA BAKHEHIIUX HEMETaUIOB (TaJIOTCHOB, CEphI, a30Ta,
dbochopa, yrimepomsa W KpEeMHHS) M HX  COCAUHEHUH  (OKCHIOB,
KHCJIOPO/ICOIEPKAIINX KHCIIOT, BOAOPOIHBIX COSAMHEHHI)

['eHeTHUeCKas CBSI3b HEOPTAHWYECKHUX BEIIECTB, MPUHAIICIKAIINX K Pa3THIHBIM

Ki1acCcaM

#HHPar### nentudukanus Heopraunueckux coequHeHnid. KauectBeHHbie

peakIuu Ha HEOPraHMYECKHUE BEIIECTBA H NOHBI
OCHOBBI OPraHUYECKON XUMHH

OCHOBHBIE TOJOXEHUSI TEOPUUM XUMHUYECKOTO CTPOCHHS OpraHMYECKHX
coenuHeHuil A.M. BbytiepoBa. YTIiiepoaHblil CKEIET OPraHUYECKON MOJEKYJIBI.
KpatHocTh XMMHUYECKON CBSI3U. S- M P-CBSI3U. Sp3-, sp2-, sp-TUOpUIU3ALINN
opOuTajneil aToMOB yryiepoaa. 3aBUCUMOCTh CBOWMCTB BEIIECTB OT XHMHYECKOTO

cTpoeHust MoJieKy. ['omoioru. ['omonornueckunii psa. Mzomepus u nzomepsl

[Torstne o  ¢yskuuoHampHOW  rpynme.  OpueHTanmoHHBIE () EKTHI

3aMECTUTEIIEN

[IpencraBneHre o KiIacCH(PUKAIMU OPTaHWYECKUX BemecTB. HomeHkiarypa
OpPraHWYeCKUX COEIMHEHMH (CUCTEeMaThyecKas) W TpUBHAIbHBIE Ha3BaHUS

Ba)KHEHIITNX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYICCKUX BCIICCTB

CBoOOMHOpAAMKANBHBIE M HOHHBIM MeXaHU3Mbl peakuuu. [loHsTHE O

Hykiaeoduie u snexkrpoduie. [IpaBmio Mapkosuukosa. [IpaBuiio 3aiiiieBa

Ankanbl. XMMHUYECKHE CBOMCTBA aJKaHOB: TaJIOTEHUPOBAHUE, JETUIPUPOBAHHE,
TEPMHUUECKOE pAa3J0oKEeHHe, KpPEeKHHT, H3oMmepusanus, ropenue. IlomyuyeHue
ankanoB. [luknoankanel. Crnenuduka CBOWCTB IUKIOATKAHOB C MAaJIbIM

pasMEpoOM LUKIIA. PeaKHI/II/I MNPpUCOCAUHCHHUA U paJUKAJIBHOTO 3aMCIIICHHUA

AnkeHbl. XMMUYECKHE CBOMCTBA: peaklUy MPUCOEAUHEHUs (rajloreHHupoBaHUE,
TMJIPUPOBAHUE, TUAPOTaJOT€HUPOBAHUE, TUApATAlLUsA), TOPEHUs, OKUCIECHUS U
nonuMepusauy. I[IpoMblluieHHbIe M JIAOOPATOPHBIE CIIOCOOBI  MOJTYyYEHHS

AJIKCHOB

AnkagueHbl. XHUMHUYECKHE CBOWMCTBA aJKaJUEHOB: pPEAKIMU MPUCOCTUHECHUS

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpPeHMs W moiaumepuszauuu. Ilomyuenue
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aJIKaJJUEHOB

Ankuapl. XMMHUYECKHUE CBOMCTBA: PEAKIIMU MPUCOSTUHEHHUs (TaJOTeHUpPOBAHUE,
THIPUPOBAaHUE, THIPATAIMs, THIPOraJOreHUPOBAaHUE) KaK CIOCO0 IMONyYeHHS
MIOJIMMEPOB M JPYIHUX IIOJIE3HBIX NPOAYKTOB. Peakiuu 3amemenus. I'openue
alleTUiIeHa KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOTO MJIaMEHH AJISi CBAPKU U PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHJICHA

Apenbl. XuMHUECKHE CBOIlCTBa O€H30/a: peakuuu  SJIEKTPO(UIHLHOTO
3aMelIeHMs, NpPUCOeIUHEHUs (TUApUpPOBaHME, TalloreHupoBaHue). Peakius
ropenus. OCOOEHHOCTH XMMHYECKUX CBOMCTB Toiyosa. [lomyuenue OeH3oa.
OCOOCHHOCTH XMMHUYECKUX CBOWCTB crtuposia. [lomumepusamust cTHpoa.

Crioco051 MOJIYYCHHUA U TPUMCHCHUC apOMATHUCCKUX YITICBOAOPOA0OB

Cruptel.  IlpenenbHble  OQHOATOMHBIE CHUPTHI. XHUMHUYECKHE CBOMICTBA:
B3aUMOJICHICTBME C  HaTpUeM KaK CIOCO0  YCTaHOBJEHHUS  HaIM4Us
THIPOKCOTPYNIBI, C  TAJIOTEHOBOAOPOJAaMH  KakK  CIOCOO  IMOTydYeHHS
pacTBOpUTEIIEH, BHYTPU- U MEXMOJIEKYJIIpHAsl AeruapaTanys. Peakius ropeHus.
[TonyuyeHue sTaHONa: peakuuss OpPOXKEHUS TJIIOKO3bl, TUApaTallyds OSTHIICHA.
OTHJICHITIMKOJIb U TJIMLEPUH KakK MPEACTABUTENH NPEACIbHBIX MHOTOAaTOMHBIX

CIIUPTOB

®enon. Xumudeckue CBOMCTBa (eHoma (peakiuu C HATPUEM, THIAPOKCHIOM

HaTpus, Opomom). [lonyuenue penona

Anpaernnpl. XUMHYECKHE CBOWCTBA TPEACIBHBIX abJCTHIIOB: THIPUPOBAHHE;
KaueCTBEHHBIC PEAKIMU Ha KapOOHWIBHYIO TPYMIy (peakuus «cepeOpsHoro
3epkana», B3aumojeicteue ¢ ruapokcuaom menu (II). Ilomyuenue npenenbHBIX
aNbJCTUIOB: OKHUCJICHUE CIHPTOB, THUIpaTalus aleTWiIeHa. AIETOH Kak

npeacTaBUTCIIb KETOHOB. OcobenHocT PCaKu OKHUCJIICHHA all€TOHA

KapOoHOBBIE KHCIIOTBI. XHWMHUYECKHE CBOWCTBA TMPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MypaBbUHON KHCIIOTHI.
HonyquHe HpeI[eHLHBIX OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT: OKHCIICHUC
aJIKaHOB, AJIKEHOB, MEPBUYHBIX CIUPTOB, albIACTUAOB. Bricmne mpeneiabHble U

HEMIPEACIIBHBIC Kap6OHOBBIe KHCJIOTHI

Cnoxsble »pupsl u xupbl. CrnocoObl MOJYYEHHUS CIOXKHBIX 3(QHUPOB.
O6patumocth peakiuu dtepudukanuu. [IpumeHneHue CcinoxHbIX 3(QUPOB B
NUIIEBOH M Tap(IOMEPHON TPOMBIIIICHHOCTH. JKUpPBI Kak CIOXKHBIE 3(UPHI
TJUIEPUHA M BBICIIMX KapOOHOBBIX KHUCIOT. XHMMHUYECKHE CBOWCTBA IKHPOB:
TMIpUPOBaHUE, OKUCIeHUe. [MIponu3, WiIM OMBUICHHE, JKUPOB Kak CIOCcOo0
IIPOMBIIIJIEHHOTO TMOJIYYEHHs COJE€M BBICHIMX KapOOHOBBIX KHUCIOT. MbUIA Kak

COJIX BBICIIIHUX Kap6OHOBBIX KHCIIOT

XHWMHUYECKHE CBOMCTBA TIJIIOKO3BL: pEAaKIUU C Y4YaCTUEM CIIHPTOBBIX H
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QNTBJICTUIHOW TPYII M MOJIOYHOKHCTIOe OposkeHue. [IpuMeHeHHe TIIOKO3bI, e
3HAYCHHE B KU3HEIEATEIILHOCTH OpraHm3Ma. Jlucaxapuasl: caxaposa, MajabTo3a.
BOCCTaHaBHI/IBaIOIJ_II/Ie )41 HEBOCCTAaHABJIINBAKOIINEC Aucaxapuabl. rHI[pOJII/I3
nucaxapuaoB. [lommcaxapunpl: kpaxman, raukoreH. CTpoeHue MakpOMOIIEKYI
KpaxMmayia, TJIMKOT€Ha W MeJUTIo03bl. (DH3MUYecKue CBOWCTBAa Kpaxmaiaa |
[EJUTIOJIO3bl. XWMHUYECKHE CBOWCTBA KpaxMania: THAPOIN3, KadeCTBEHHAs
pcaknusa ¢ MOAOM. XUMHYECKHE CBOMCTBA HCJUTKOJIO3BI: TUAPOJIN3, TTOJYUCHUC
a¢upoB 1emoNo3bl.  [loHsATHE 00 HMCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

alleTaTHBIN MIENK)

AMUHBI. AMUHBI KaK OpPraHUYE€CKHUE OCHOBAHUS: PEAKIMU C BOJOM, KUCIOTaMHU,
peakuus TOpeHUs. AHWIUH Kak TMPEACTaBUTENb apPOMATHUYECKUX aAMUHOB.
XUMHUYECKHE CBOWCTBA AaHWIMHA: B3aUMOJICHCTBHE C KHUCIOTaMH, OpPOMHOM
BOJOM, okucieHue. I[lomyyeHne aMHMHOB aJKWJIMPOBAaHUMEM aMMHMaKa U

BOCCTAHOBJICHUEM HUTPOIIPONU3BOJHBIX YITIEBOAOPOI0B

AMUHOKUCIOTBI U OeiKu. AMHMHOKUCIOTHI Kak aM(OTEpHbIE OpraHHYECKHe
coenuHeHusi. OCHOBHBIE aMUHOKHUCIOTHI, OOpasyromue Oenku. XUMHUYECKHe
CBOMCTBa OEJKOB: THUAPOJIN3, JACHATYypallvs, KaueCTBEHHBIC (IIBETHBIC) PEAKIIUU

Ha OenKu

CtpoeHue ©u CTPyKTypa MOJIUMEPOB. 3aBUCUMOCTb CBOMCTB IMOJHMEPOB OT
cTpoeHUs: MoJeKyl. OCHOBHBIE CHOCOOBI TMOJYYEHUS BBICOKOMOIEKYISIPHBIX
COCIMHECHUI: peakIuy MOJIMMEpU3aIlluiu U ToJuKoHaeHcanuu. Kiaccudukarus

BOJIOKOH

#H##Par### nentudukanys opraHnueckux coequHeHui. Permenue

AKCIIEPUMEHTAJIbHBIX 337a4 Ha paclioO3HaBaHUE OPraHUYECKUX BELIECTB
['enernyeckas cBSA3b MEXAY KJlacCaMH OPraHUYECKUX COEIMHEHUN

XUMHUS U )KU3Hb

Xumusi B TOBCEAHEBHOHM >km3HU. [lpaBmia Oe3omacHoil pabOTBI C €IKHMH,
TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMH, CPEACTBAMH OBITOBON XUMUU

XuMus U 300pOoBbe. XUMUS B MEIULUMHE. XUMUS U CEILCKOE XO35MCTBO. XUMHUS B
MPOMBIIUICHHOCTH. XUMHUS W DHEPreTHKa: MPUPOTHBIA W TMOMYyTHBIA HedTSHOU
ra3bl, IX COCTaB U Hcnonb3oBaHue. CoctaB HeTH U e€ mepepadboTKa (MPUPOIHBIC
MCTOYHUKHU YTJIEBOIOPOIOB)

XUMUS M DKOJOTHsS. XUMHUYECKOE 3arps3HEHHE OKPYKaloleW Cpeabl U €ro
nociencteus. Oxpana ruapocdepsl, TOYBBI, aTMOchepsl, (GIopsl U GayHbl OT
XUMHUYECKOTOo 3arpsi3HeHus. [Ipobnema OTX0MOB W TOOOYHBIX MPOIYKTOB.

AJIBTepHaTI/IBHBIC HCTOYHHUKU SHCPTHUU

O6H.[I/Ie MMPEACTABJICHUA O MNPOMBIIIICHHBIX crocobax IMMOJIYYCHHUA XUMHUUCCKHUX
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BEIIECTB (Ha MpHMepe IMPOU3BOACTBA aMMHAKa, CEpPHOM KuCIOThI). U€pHas u
nBerHas  Merawryprus.  CTexkiio M CWIMKAaTHas  MPOMBIIUIEHHOCTbD.
ITIpomblnenHast  opranuueckas  xumud. Cplpp€ 118 OpraHM4ecKon

MPOMBIIITICHHOCTH
Hi#HPar### Tunpl pacu€THBIX 3a1a4

#iHPar###Pacu€Tsl Macchl BellecTBa UM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAaCCE WIIM 00BEMY OHOTO M3 YUYAaCTBYIOIIMX B PEAKIIHI

BEILECTB
HH#HPar###PacuéThl TeruioBoro aQQexTa peakun
H#HPar#t#PacuéTel 00BEMHBIX OTHONICHUN Ta30B IPU XUMHUYECKUX PEAKITHAX

HH#HPar#t#Pacuérer Mmacchl (00bEMa, KOIMYECTBA BEIIECTBA) TIPOTyKTOB

pEaKIuu, €CIIu OJTHO U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )

HH#HPar#t#PacuéTel MaccoBOM MM 00BEMHOM O BBIXO/1a TIPOIYKTa PEAKIIUU

OT TCOPECTUUYCCKU BO3MOKHOI'O

HH#HPar#t#Pacuérel Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOIYKTa PEAKIINH,
€CJIM OJTHO M3 BEIIECTB JJAHO B BUJIEC PAaCTBOpA C OIPEeIEHHON MacCOBOM J0IEH

PacTBOPEHHOTO BEIIECTBA

Hi#HPar###PacuéThl C HCIOIB30BAHUEM MOHATHI «MACCOBASI 1015, «MOJISIpHAS
KOHIICHTPAIUs», KPACTBOPUMOCTHY

###Par###HaxoxieHne MoIeKyJsIpHON (hOPMYJTbI OPTaHHYECKOTO BEIIECTBA IO

€Ir0 INIOTHOCTHU U MaCCOBBIM JOJISIM 3JICMCHTOB, BXOJAIIIUMX B €TI0 COCTaB, UJIH I10

IIPOYKTaM CTOPaHMs



YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IS YYHEHUKA

» Xumus; yriayonennoe ooyuenune, 10 knace/ Epemun B.B., Ky3pmenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jiynnna B.B. O01iecTBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO « [PODAY»; AxuinonepHoe o6mecTBo «3marenscTBo
«IIpocBemenue»

» Xumus; yrayonennoe o0yuenue, 11 kinacc/ Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; noa peaakuueit Jlynuna B.B. O61iecTBo ¢ orpaHnyeHHON
OTBETCTBEHHOCTHIO «/[PODAY; AkinonepHoe odmiectBo «M3aaTenbcTBO

((HpOCBGH_IGHI/Ie»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET






