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HOACHUTEJBHAA 3AIINCKA

Pabouas mporpaMmmMa mo XMMHHM Ha YpOBHE CpeAHEro obiiero oOpazoBaHuUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBannu B Poccuiickont deneparuny, TpeOOBaHUM K pPe3ybTaTaM OCBOCHHS
denepanbHON o0Opa3oBareybHOU IpPOrpamMMbl CPEIIHETO oO1ero
oopazoBanms(POIl COO), npencraBiaeHHbIX B DemepaabHOM TOCYIapPCTBEHHOM
oOpazoBarenbHOM cranaapre COQO, c¢ yuérom KoHuenmuum mnpenonaBaHus
ydqeOHOoro mpeaMera «XuMus» B 00pa30oBaTENbHBIX OpraHusanusax Poccuiickoit
@enepanny, peATU3YIOIIUX OCHOBHbIE OOpa30BATENbHBIE MPOrPAMMBI, H
OCHOBHBIX MOJoOXeHui «CTparerud pa3BuTUd BocnuTaHus B Poccuiickoi
Oenepanuu Ha nepuoa 10 2025 roma» (Pacnopstkenne I[IpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpPOBHE YTIyOJEHHOrO H3yYEHHs 3aHMMAET Ba)XXHOE MECTO B
CHUCTEME ECTECTBEHHO-HAy4YHOro oOpa3oBaHus ydamumxcsa 10-11 kiaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUSX U PepeHLpOBAHHOTO,
npodUIbHOTO OOyYeHHUs, TMPHU3BAHO OOECIEUUTh OOIIEe00pPa30BaATEIbHYI0 H
OOILIEKYJIbTYPHYIO TOATOTOBKY BBIMIYCKHUKOB IIKOJIBI, HEOOXOJUMYIO st
ajanTalyuy UX K OBICTPO MEHSIOIMIUMCS YCIOBHUSIM JKH3HU B COLIMYME, a TaKKe NS
MPOJIOJKEHHST O0yUEHHsI B OpPraHU3alUsIX MPOQPECcCHOHAIBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS ABJISIETCA OJJHOM U3 NPUOPUTETHBIX TUCIUIUINH.

B nporpamme no XuMMHM Ha3HAuY€HUE MOpeaMeTa «XUMHUS» MOIYy4yaeT
NOJPOOHYIO  MHTEPIPETAIMI0O B  COOTBETCTBUM C  OCHOBOMOJAraroluMu
nonoxkenusasmu OGI'OC COO o B3anMOOOYCIOBIEHHOCTH MEJieH, COJEp KaHUs,
pe3ynbTaToB O0y4YeHUsT MU TpeOOBAaHUW K YpPOBHIO MOATOTOBKH BBIMYCKHUKOB.
CBUAETENBCTBOM TOMY SBIISIFOTCS CJIEAYIOIIUE BBINOJHAEMbIE IPOrpaMMOM 10
XUMUU DYHKIUU:

e UH(MOPMAIMOHHO-METOANYECKASI, peaau3alus KOTOpoil obecreunBaeT
NOJIydYeHUE TMPEACTaBICHUS O LENAX, COAEp)KaHUM, OOIIeHl cTpaTeruu
oOy4YeHHs, BOCIIUTAHUS U PA3BUTHsI OOYUaIOIIUXCS CPEICTBAMU MPEAMETA,
U3Y4aeMoOT0 B paMKaX KOHKPETHOTO Mpous;

e OpraHU3alMOHHO-TUIAHHPYIOIIAs, KOTOpas peayCcMaTpUBAET
ONpeeieHUe: MPUHLUHUIIOB CTPYKTYPUPOBAaHUS M MOCIEAOBATEIbHOCTH
U3y4deHUs1 y4eOHOro Marepuasna, KOJWYECTBEHHBIX U KAYECTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXOJI0B K (OPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJII M OLIEHKH O0Opa30BaTEeNbHBIX TOCTHXKCHHN OOydJaromuxcsi B
paMKax HTOroBOM arTecTanuu B (GOpMe E€AMHOTO TOCYyAapCTBEHHOTO
HK3aMEHa M0 XUMHUH.

[Iporpamma jyist yrinyOiaEHHOTO U3YUEHUSI XUMUU:



e YCTAHABIIMBAECT WHBAPUAHTHOE TMPEIMETHOE COACpIKAHUE, 00s3aTeTbHOE
JUIS M3YyYEHUs B paMKax OTAEIbHBIX Mpoduied, MpeaycMaTpuBaeTt
pacripenenieHne W CTPYKTypUpOBaHHE €ro IO KiaccaM, OCHOBHBIM
coJiepKaTeIbHbIM JTMHUSAM/pa3iesiaM Kypca;

o 1na€T MpUMEpHOE pacrpeiesieHne y4yeOHOro BPEMEHH, PEKOMEHIYyEeMOro
JUTS U3YUYEHUS! OTIEIIbHBIX TEM;

e IpenjaraeT NPUMEPHYIO TIOCJIEI0BATEIbHOCTh H3YyUYEHHUS Yy4eOHOro
MaTepuaga ¢ Y4ETOM JIOTUKH MOCTPOCHUSI Kypca, BHYTPHIIPEAMETHBIX H
MEXIIPEIMETHBIX CBS3EH;

o 1a€T METOJMYECKYIO WHTEPIPETAINIO TeJICH U 3a7a4 U3YUYCHHSI MPEAMETa
Ha yrTyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IIPUOPUTETOB B CHCTEME
cpenHero ooOmero o00pa3oBaHMS, COACPKATEIBHOM XapaKTePUCTUKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHHUS OCHOBHOW 00pazoBaTelbHOM
MIPOTPAMMBI CpEeITHETO o01ero 00pa3oBaHMS (JITMIHOCTHBIX,
METanpeIMETHBIX, MPEIMETHBIX), a TaKkKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TTO3HABATEIBHBIX ~ JACHCTBUI  OOYydYaroIIerocss I0  OCBOCHHIO
COJIepKaHUS MIPEIMETA.

[Io BceM Ha3BaHHBIM MO3UIMSAM B MPOrpaMMe IO XUMHUHU NPEAyCMOTpPEHa
MPEEeMCTBEHHOCTh C OOY4YeHHEM XHMHUM Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus. 3a TMpeJelaMd YCTAaHOBJIEHHOM NIpOrpaMMod 1O  XUMHHU
00s13aTeNnbHON (MHBAPUAHTHOM) COCTaBIISIONICH COAepk aHHUs yueOHOro mpeamMera
«XuMHs» OCTa&TCs BO3MOXKHOCTH BBIOOpAa €ro BapUATHUBHON COCTABIISIFOIICH,
KOTOpasi OJKHA OMPEIENIThCSI B COOTBETCTBHM C HAINPABICHUEM KOHKPETHOTO
npoduiis o0yueHus.

B coorBerctBUM ¢ KoHUenTyalbHbIMU mnojoxeHussmu Proc COO o
Ha3HAYCHUHM TMPEIMETOB 0a30BOro MW yriyOJN€HHOrO ypOBHEH B cHCTEME
g depeHIIPOBAaHHOTO O0YYEHUSI HAa YpOBHE CpeaHEero oOIiiero o0pa3oBaHUs
XUMHUST Ha YpPOBHE YIIyONEHHOTO W3Y4YEHHUS HampaBiIeH Ha peaau3aluio
MPEEMCTBEHHOCTH C  MOCIEAYIOIIMM  ATalloM  MOJYYEHHUS  XHUMHYECKOIro
oOpa3oBaHUSI B paMKaxXx W3Y4YEHHUS CIHEIUAIBHBIX E€CTECTBEHHO-HAYyUHBIX H
XUMHUYECKHUX JAUCUMIUIMH B By3aX W OpPraHM3alUsIX CPEeIHEro mpodeccuoHanbHOro
oOpa3oBanusi. B o3Toli cBsizu u3ydeHwe mpeamera «XUMHS» OPUCHTUPOBAHO
NPEUMYIIECTBEHHO HA  pPACIIMpPEHHE W  yriayOJeHHe TEOpEeTUYECKOM U
MPAKTUYECKON MOATOTOBKM OOYYAIOIIMXCS, BEIOPABIIUX OINpPEACeIEHHBIA MPOQPHIIb
0oOy4eHHs, B TOM YHCJIE C IEPCIEKTUBON MOCIEAYIOMIETO MOTYYEHUS] XUMUUECKOT O
o0Opa3oBaHUs B OpraHU3aIsaX MpodecCuoHaILHOTO oOpazoBanus. Hapsay ¢ atum,
B cBere TpeboBanuit OI'OC COO k mIaHUpyeMbIM pe3yJibTaTaM OCBOEHUS
dbenepanpHOi 00pa3oBaTENbHOM MPOTPAMMBI CpEIHEr0 O0O0Iero o0pa3oBaHUs
U3ydeHue mnpeameTa «XUMHS» OpPUEHTHUPOBAHO TaKXKe Ha pelIeHHe 3ajad



BOCIIUTAHUS U COIMAILHOTO Pa3BUTHS O0y4aromuxcs, Ha (GOPMUPOBAHUE Yy HHUX
OOLIECHHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palyoHaIn3aluu y4eOHOTO TpyJa U
000OIIEHHBIX  CIIOCOOOB  JICATEIIBHOCTH, HWMEIONIMX  MEXKIUCIUIIMHAPHBIN,
HAAIPEIMETHBINA XapakKTep.

CocTaBnsiomuMy mpeaMeTa «XUMUs» Ha YPOBHE YIIIyOJNEHHOTO H3y4YeHUs
ABIAIOTCS  yrayOn€HHble Kypchl — «Opranuueckas xumusi» U «OOmas u
HeopraHnuueckast xuMusi». [Ipu onpeaeneHun MOaX00B K 0TOOPY U CTPYKTYPHOU
OpraHM3aIlui COJEP)KaHUS ATHUX KYpCOB B TpOTrpaMMe IO XUMHUHU 3a OCHOBY
npusATel nosiokeHuss ®I'OC COO o paznuumsx 0a30BOro W yriayOJEHHOTO
YPOBHEMN U3yUEHUs IPEAMETA.

OcHoBY conepxaHusi KypcoB «Opranuueckas xumus» u «OOmas wu
HEOpraHW4YecKas: XHUMHs» COCTaBJIS€T COBOKYMHOCTh MPEAMETHBIX 3HAHUA MU
YMEHHM, OTHOCSIIUXCS K 0a30BOMYy YpPOBHIO HM3y4Y€HUs MpeaMeTra. JTa CHcTeMa
3HAHUW TOJIy4aeT ONPEeNEHHOE TEOPETHUECKOEe JOIMOJIHEHHE, IO3BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OoyblIMiA O00BEM  (PAKTOIOTMUECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3yuyeHHUs NpeaMera olecredeHa
BO3MOXXHOCTh 3HAQUMUTEIBHOTO YBEIMUYEHUs O0BbEMa 3HAHMM O XUMHYECKHX
AJIIEMEHTax M CBOMCTBaX MX COEAMHEHMM HAa OCHOBE PACUIMPEHUS U YIIIyOJICeHUS
MPEJICTABICHUI O CTPOCHHM BEIIECTBA, XUMUYECKOM CBSI3M M 3aKOHOMEPHOCTSIX
MPOTEKAHUs peaKUui, pacCMaTPUBAEMBIX C TOUKU 3PEHUS XUMUUYECKON KUHETUKU
U TepMoauHaMuKu. H3yueHume mnepuoamueckoro 3akoHa u Ilepuonnueckon
CUCTEeMBl ~ XUMHUYECKMX  DJJIEMEHTOB  Oa3Wpyercss Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEICTABICHUSIX O CTPOCHHU aTOMa. XUMHUYECKasi CBSI3b
OOBSICHSIETCSI C TOUKH 3PEHUSI SHEPTCTHUSCKUX M3MEHEHHUH MpHu e€ 00pa3oBaHUM U
pa3pylIeHNH, a TaKXKe ¢ TOYKU 3pEHHUS] MEXaHU3MOB e oOpazoBanus. M3yuenue
TUTIOB ~ peakuuid  JONONHAEeTCS  (OpPMHpPOBAHUEM  TPEACTABICHHA 00
AIEKTPOXUMHUECKUX MPOIIECCaX U IEKTPOIU3E PACIJIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHmyeckoil XMMUU MPH PACCMOTPEHHH PEAKIIMOHHON CIIOCOOHOCTH
COEMHEHUN yJenseTrca oco0oe BHUMaHUE BOIpocaM 00 3JEeKTPOHHBIX dddexTax,
O B3aUMHOM BIIMSIHUM aTOMOB B MOJICKYJIaX ¥ MEXaHU3MaX PEaKIIHid.

Oco0oe 3HaueHWe HMEEeT TO, YTO Ha COJEpKaHHE KypCOB XHUMHUU
yriayOnEHHOTO YPOBHS M3yUEHUS JUIsl KJIACCOB OMpenea&HHOro npoduis (rI1aBHbIM
oOpazoM Ha WX CTPYKTYpy U XapakTep JOMOJHEHWH K oOmel cucreme
MPEeIMETHBIX 3HAHUW) OKAa3bIBAIOT BIUSHUE CMEXKHBIE MpeaMeThl. Tak, Harmpumep,
B COACPKaHUHW TpeaMeTa I KJIAcCOB XHMHMKO-()H3UIEeCKOTO TPOoduiis OOIbIIOe
3HaueHHE OyayT UMETh AJIEMEHThl y4eOHOro marepuana mo oodued xumuu. [lpu
U3y4YCHUU TMpeAMeTa B JaHHOM Clydae akIeHT OyAeT clelaH Ha OOIIHOCTh
METOJIOB TIO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHH U B (PU3UKE: aTOMHO-
MOJIEKYJIsIpHass Teopusi (MOJIEKYJIsipHAst Teopusi B (pU3MKe), 3aKOHBI COXpPaHEHUs



MAacChl M SHEPrUHU, 3aKOHBI TEPMOJAUHAMHUKH, DSJIEKTPOJIN3a, IPEICTABIECHUS O
CTPOCHUU BEILECTB U IPYTOE.

B TO xe BpeMs B COIEpXKAaHUM MpeaMeTra s KJIAacCOB XUMHUKO-
Omosiorndeckoro mpoduiis OOIbIMINNA YIASIbHBIA BeC OyJIeT MMETh OpraHudyecKas
xumuss. B 3TOM  cioyyae mpenocTaBieTCsl  BO3MOXHOCTh g Ooiiee
00CTOSITETLHOTO  PAacCCMOTPEHMsS] XMMHUYECKOW  OpraHu3aluu  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOpPOMl BXOZAT, K IpUMEPY, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JIMMUJbI, OCJIKH, YTJIeBOAbl, HYKJICHUHOBbBIC
KUCJIOTBI U Jpyrue. 1Ipum 3TOM 3HaHMA O cOCTaBe M CBOMCTBAX IPEICTABUTEIICH
OCHOBHBIX KJIACCOB OPraHWYECKUX BEIIECTB CIIY’KAaT OCHOBOW Il H3y4EHUS
CYILIHOCTH IIPOLIECCOB (POTOCUHTE3a, NbIXaHUs, TUIICBAPCHHUSI.

B mnnane QopmupoBaHus OCHOB HAy4YHOTO MHPOBO33PEHUS, OCBOCHUS
0OlIIEeHayYHbIX METO0B MTO3HAHUSA U OIbITA MPAKTUUECKOTO MPUMEHEHHUSI HAYYHBIX
3HAHUN W3y4YeHue mpeamera «XuMHUs» Ha YIIyOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXKIIPEAMETHBIX CBS34X C YYE€OHBIMH NpEIMETaMH, BXOJSAIIMMU B COCTaB
MpeaAMETHBIX oOnacTeli «EcTecTBeHHO-HAay4dHBIE TpEAMETH», «MaTeMaTtnka Hu
uHpopmaTuka» u «PyCCKUil SI3bIK U TUTEPATYPay.

[Ipu wu3ydenum ydeOHOro mnpeamera «XuUMHUS» Ha YIIyOJIEHHOM YpOBHE
TaK)Ke, KaKk Ha YpPOBHE OCHOBHOT'O U CpeAHero oOiiero oopa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a/laueii MePBOCTEIIEHHOM 3HAYMMOCTH SIBIAECTCS (POPMUPOBAHHE OCHOB
HAyKM XHUMHHM Kak OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUUYECKON
NEATEIbHOCTH YEJIOBEKA U OJJHOTO U3 KOMIIOHEHTOB MHUPOBOW KYJIbTYphl. Pemenune
TOW 3aJayu Ha YIIYOJEHHOM YpOBHE U3YYEHHs MpeaMeTa MpernoJiaraet
peanu3anuio TakuX Leeu, Kak:

e (QopMupoBaHHE MPEACTABICHUN: O MaTEpPUAIIBHOM €IUHCTBE MHpA,
3aKOHOMEPHOCTSX Y MO3HABAEMOCTH SIBIICHUI MPUPOABL, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poiau B 0OOECIeUEeHHH
YCTOMYMBOTO  Pa3BUTHSl  YEJOBEYECTBA: B  pEIIEHUU  Mpodiiem
HKOJIOTUYECKOM, SHEPreTUYeCKON U MUIIEBOM OE30MacHOCTH, B Pa3BUTHU
MEJIULINHBI, CO3JaHUH HOBBIX MAaTEPHUAJIOB, HOBBIX NICTOYHUKOB SHEPTUH, B
00ecreueHn PaIMoOHAIBHOTO TMPUPOIONOIb30BaHUsA, B (HOPMHUPOBAHUU
MHUPOBO33PEHUS U OOIIEH KyJbTyphbl YEIOBEKa, a TaKKe HKOJIOTUYECKU
000CHOBAHHOT'O OTHOIIICHHSI K CBOEMY 37I0POBBIO U IPUPOTHOM CpEIE;

e OCBOCHME CHUCTEMBbl 3HAHUM, JIGKAIMX B OCHOBE XHMHUYECKOU
COCTABJISIIONIEH €CTeCTBEHHO-HAYYHOM KapTHUHBI MUpa: pyHIaMEHTaIbHbIX
MOHATUH, 3aKOHOB W TEOPUM XUMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BELIECTBA HA pPa3HbIX YPOBHIX — AaTOMHOM, HOHHO-
MOJEKYJSIPHOM,  HAAMOJEKYJISPHOM, O  TEPMOJMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX NPOTEKAHUs XUMHUYECKUX PEaKUud, O



XUMUYECKOM PAaBHOBECHH, PACTBOPAX M JUCIIEPCHBIX CHCTEMaX, 00 00Immx
HAYYHBIX TPUHIMIIAX XUMAYECKOTO MPOU3BO/ICTBA;

e (opmupoBaHue y o0yJarommuxcs OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHUMHUYECKUX 3HAHUU NI OOBSICHEHHUS
KITFOUEBBIX HUACH M MpPOOJIEeM COBPEMEHHOW XWUMHUHU, JUIsI OOBSCHECHUS H
MPOTHO3WPOBAHUS SBICHUHN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPHUPOIY;
IPaMOTHOTO pelieHus Ipo0ieM, CBI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHWSI,
a”HaJIM3a M OLIEHKHU C MO3UIIMHA DKOJOTMUYECKON 0€30IMacCHOCTH OCIECTBUN
OBITOBOM W TMPOM3BOACTBEHHOW MAESTEILHOCTH 4YEJIOBEKa, CBSI3aHHOU C
XUMUYECKHM  IPOU3BOJICTBOM, HCIIOJIb30BAaHMEM M IepepadOTKOM
BCIIECTB;

e YVYINIyOJICHWE  TPEICTABICHWM O  HAay4dHBIX METOJaxX  TO3HAHUA,
HEOOXOAUMBIX JJII TIPHOOPETCHUS YMCHHH OPHUCHTHPOBATHCS B MUPE
BEIIECTB M OOBSICHEHUS XHUMHUYECKUX SBJICHHUH, HMEIOIIMX MECTO B
IPUPOJIE, B TPAKTHISCKON JACATEITHHOCTH M IIOBCETHEBHOM JKU3HHU.

B mmane peanuzanuu TEpBOOYEPEHHBIX BOCIHUTATENBHBIX W Pa3BUBAIOIIUX
GYHKIMA TIETTOCTHOW CHUCTEMBI CpefHero oOmiero odpa3oBaHUS NpPH W3YUYEHUHU
npeaMera «XUMHS» Ha YIUIYOJIEHHOM YpOBHE OCOOYI0  aKTyallbHOCTH
MPUOOPETAIOT TaKHUE IICNIN U 33/1a9H, KaK:

e BOCNHUTAaHHE YOEKIEHHOCTH B T[IO3HABAEMOCTH SIBJICHUM MPUPOJIHI,
YBaXEHUS K TIPOIECCY TBOpPYECTBA B OO0JIACTH TEOPETUYECKHX U
NPUKIAIHBIX HCCIACAOBAaHUN B XUMHH, (POPMHUPOBAHHWE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

e pa3BUTHE MOTHBAIIMM K OOYYCHHIO W II03HAHHUIO, CIIOCOOHOCTECH K
CAMOKOHTPOJIO W  CAaMOBOCIHUTAaHWIO  HA  OCHOBE  YCBOCHHS
00IIIeUEeIOBEUECKUX [ICHHOCTEH;

e pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUYECKHUX
crocobHocTel oOydvarommuxcsi, (opMHpoOBaHHWE y HUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpPa30BaHUIO M HEMPEPHIBHOMY OOPAa30BaHUIO Kak
YCIIOBHIO YCIICIITHOW MPOQECCHOHAIBHON M OOIIECTBEHHOM JACATEIHLHOCTH,
OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3/I0POBBIO M TMOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HU;

e (QopMupoBaHWe yMEHHUW W HABBIKOB Pa3yMHOTO MPHUPOIOTOIL30BaHUS,
pa3BUTHE PKOJIOTHIECKON KYIbTYpHI, TPHOOpPETEHNE ONBITa OOIIECTBEHHO-
MIOJIE3HOU DKOJOTHUECKON NEATEIHLHOCTH.

OO0mIee 9uCiI0 YacoB, MPETYCMOTPECHHBIX JUISI M3YYEHUs XUMHW Ha yTiTyOJICHHOM
ypOBHE cpeaHero obmiero obpasoBanus, cocrariseT 204 gacos: B 10 kimacce —
102 gaca (3 gaca B Henento), B 11 kitacce — 102 gaca (3 yaca B HeeINiO).



COAEP)KAHUE OBYYEHUA
10 KJIACC

OPT'TAHNYECKAS XUMUA

TeopeTuveckne 0CHOBbI OPraHMYeCKOl XMMUH.

[Ipeamer ©  3HAUYEHHE  OPraHUYECKOM XHUMHH, MPEACTABICHUE O
MHOT000pPa3uu OPraHUYECKUX COCTUHEHU.

DNEeKTPOHHOE CTPOECHHE aToMa YIJIepoja: OCHOBHOE U BO30YXIAEHHOE
COCTOsIHMsI. BajneHTHbIE BO3MOXKHOCTHM aToma yrjiepoaa. XHMHUYECKas CBS3b B
OpraHWYEeCKUX COEAUHEHUAX. Tumbl TUOpUAM3aLMU aTOMHBIX opOuTanen
yriaepoaa. Mexann3mbl 00pa3oBaHusl KOBAJIGHTHOM CBs3M (OOMEHHBIN U IOHOPHO-
aKuenTopHeiil). Tumbl mnepekpbIBaHUs aTOMHBIX OpOWUTalield, G- U T-CBS3U.
OpunapHasi, 1BOMHast U TpolHas cBsi3b. CrocoObl pa3pbiBa CBsA3€l B MOJIEKyIax
opranumyeckux BeuiecTB. [loHsiTue O CcBOOOAHOM paaukane, Hykieoduie u
aneKkTpodue.

Teopuss crpoeHuss opranmyeckux coeauHenud A.M. bytiepoBa u
COBPEMEHHBIE MPEICTABIEHUS O CTPYKTYPE MOJIEKYJ. 3HAUEHHE TEOPUU CTPOEHUS
OpraHMYEeCKUX COeAMHEHUH. MOoJeKynsipHble M  CTPYKTYpPHBIE  (POPMYIIBL.
CrpyktypHble (OpMYJIbl pa3iMYHBIX BHUJOB: pa3BEPHyTas, COKpaIlEHHAs,
ckenetHasd. WM3omepus. Buasl u30MepuM: CTPYKTYpHas, IPOCTPAHCTBEHHAs.
DnekTpoHHBIE YP(DEKTH B MOJIEKYJIaX OPTaHMYECKUX COCIUHEHUN (MHIYKTHUBHBIN
¥ ME30MEpPHBIil 3P (HEKTHI).

[IpeacraBinenue o kiaccuukanuu opraHuueckux BermiectB. I[lonsarue o
¢yHkmonansHOM rpymnmne. ['omonorus. 'omonorndyeckue psiabl. CucremaTudeckas
HOMeHKJaTypa oprannudeckux coeauHeHuid (IUPAC) u tpuBHaiibHbIE Ha3BaHUSA
OTJIENbHBIX NPEICTABUTEIICH.

OcobenHocTd W KJaccUpUKaAIUS OPTraHUYECKUX peakiuid. OKUCIUTENIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPraHUYECKOW XUMUHU.

OKCnepyUMEHTalIbHbIE METOAbl HM3YYEHHsS BEIIECTB WU HMX IPEeBpallleHUIl:
O3HAaKOMJICHHE C O0pa3llaMl OpraHUYeCKHX BEIIECTB W MaTepHallaMH Ha HX
OCHOBE, ONBITHl MO MPEBPALICHUIO OPraHUYECKUX BEILECTB IpPU HarpeBaHUU
(mnaBieHue, OoOyrIMBaHWE M TOpPEHHUE), KOHCTPYUPOBAHHME MOJIEIEH MOJEKYI
OpPraHUYECKHX BELIECTB.

YrieBoaopoasbl.

Ankanbl. ['oMonorudueckuid psii aikaHoB, oO1ias ¢popmysia, HOMEHKIaTypa u
n30Meprs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MONEKYI aIKaHOB, SP°-
rudpuan3aIus aTOMHBIX opOuTaned yriepoja, 6-CBsi3b. Pu3nUecKue CBONCTBA
AJIKaHOB.



XUMUYECKUE CBOMCTBA QJIKAaHOB: PEAKIMU 3aMEIICHHs, W30MEPU3ALNH,
JNEruApUpOBaHus, IUKIN3ALNN, TUPOJIN3a, KpeKnHra, ropenus. [Ipencrasnenne o
MEXaHU3ME PEAKLIHN PaIUKAJIBHOIO 3aMEILICHUS.

Haxoxnenue B npupoze. CriocoObl NOMy4eHUs U TPUMEHEHHE aTKaHOB.

Huknoankansl. O01mast popmyna, HOMEHKIAaTypa U uzomepus. OcoOeHHOCTH
CTPOEHUS W XUMHUYECKHUX CBOMCTB MajblX (LIUKJIONpONaH, IHUKIOOyTaH) U
OOBIUHBIX (LMKIJIONEHTAH, IUKIOTeKCaH) MUKIoanKaHOB. CrocoObl MOJTy4YeHUs U
NPUMEHEHUE HUKIOAIKAHOB.

Anxenbl. ['omonorudeckuii psijy ankeHoB, obmias (opMmynna, HOMEHKIATypa.
DNEKTPOHHOE ¥  IMPOCTPAHCTBEHHOE CTPOGHHE MOJEKYI alIKCHOB, SP°-
rudpuau3alusl aTOMHbBIX opOuTtaneil yriepoaa, 6- M Tm-CBs3U. CTpyKTypHas U
reoMerpuyeckass (LMC-TpaHc-) u3oMepusi. @DPU3NUYECKUE CBOMCTBA aJKEHOB.
XHWMUYECKUE CBOWCTBA: PEAKIHMM NMPUCOEAUHEHHMS, 3aMEUICHUS B (-TIOJIOKEHHUE
MpU JBOMHOW CBSI3W, MOJMMEpH3AMU W OKucieHus. [IpaBuiio MapkOBHHUKOBA.
KauecTBeHHbIE peakiiMy Ha JBOWHYIO CBsi3b. CHIOCOOBI MOTYyYEHUS U IPUMEHEHUE
AJIKCHOB.

Ankanuensl. Kiiaccudukanus ankaaueHoB (CONpsiKEHHBIE, U30JIMPOBAHHBIE,
KymyaupoganHule). OCOOEHHOCTH AJIEKTPOHHOTO CTPOSHUS U XMMHUYECKHX CBOWCTB
CONpPSDKEHHBIX  aMEeHOB, 1,2- wu  1,4-mpucoenunenue. Ilonumepusanus
CONpsKEHHBIX AUEHOB. CIIOCOOBI MONTYYEHHS U IPUMEHEHHUE AJIKAIUEHOB.

Anxunbl. ['oMoniornueckuid psj amkuHOB, 001mas GopMyia, HOMEHKIIATypa
U30MEpPHS. DIJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ ajJKUHOB, SP-
ruOpuan3anus aTOMHBIX opOuTanelt yriaepoga. du3udeckue CBOICTBA AJIKHUHOB.
XHMUYECKHE  CBOMCTBA:  PEAKIUW  NPUCOCAWHEHUS,  JUMEpHU3AUUU U
TPUMEpHU3ALNH, OKUCICHUA. KHCIIOTHBIE CBOKMCTBA AJIKWHOB, NUMEIOIINX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBeHHbIEC peaKIMi Ha TPOHHYIO CBs3b. CrIOCOObI MOTyYeHUs
Y IPUMEHEHUE aJIKUHOB.

ApomaTudeckue yrieBoJopoabl (apeHbl). ['oMonorudyeckuid psifi apeHoB,
oOutast popmyiia, HOMEHKJIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHUE MOJIEKYJbl OeH3ona. dusmyeckue CBONCTBA apeHOB. XHUMHYECKUE
CBOIcTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEaKliy 3aMelleHnsl B OEH30IbHOM KOJIbLIE U
YTJIEBOJIOPOAHOM paJUKale, PEaKIUu NPUCOECAUHEHHUs, OKHCICHHUE TOMOJOTOB
oenzoma. IlpencraBieHne 00 OpPUEHTUPYIOUIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJbLIE Ha MpUMEpPE aJKWIbHBIX pPagUuKaloB, KapOOKCHIbHOM,
TUIPOKCWIBHOM, aMHHO- W HUTPOTPYMIbl, aTOMOB TajloreHoB. OcoOeHHOCTH
XUMUYECKUX CBOMCTB ctupoia. [lonmumepuszanus cruposa. CriocoObl MOMTyYeHUs U
IIPUMEHEHUE apOMATUUYECKUX YTII€BOIOPOIOB.

[Tpuponusiii ra3. IlonytHeie HedTsiHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
KamenHnbIil yronb v npoayKThl ero nepepadorku. CrnocoObl nepepaboTku HedTu:



MEePEeroHKa, KPEKUHI (TEePMHUYECKHUM, KaTaTUTH4YECKui), puGOpMHUHT, MHUPOJIHU3.
[TponykTsl mepepaboTKu HEPTH, UX MPUMEHEHHUE B TIPOMBIIIICHHOCTH U B OBITY.

['eneTnyeckasi CBSI3b MEXK/y pa3IMUYHBIMU KJIACCAMH YTJIEBOJIOPOIOB.

DNEeKTPOHHOE CTPOCHHUE TaJOTCHIPOU3BOJHBIX YTIIEBOAOPOAOB. Peakiuu
3aMEIIeHUs] TrajoreHa Ha THAPOKCOTrPYIy, HUTPOTpyHly, IUAHOTPYIIy,
amuHorpynmy. JleiicTBMe Ha TalOr€HNPOW3BOAHBIE BOJAHOTO U CIMPTOBOTO
pactBOopa mENOoUYM. B3anMOAEHCTBHE IHUTAIOTCHATKAHOB C MArHUEM M IIMHKOM.
[TonsaTne 0 METAIIOOPTaHUYECKUX COCIUHEHUAX. Hcnonp3oBanue
raJIOTEHIIPOU3BOIHBIX  YIJEBOJOPOJOB B OBITY, TEXHUKE M TIPH CHHTE3E
OpraHUYEeCKUX BEILIECTB.

OKCnepyUMEHTaIbHbIE METOAbl M3Y4YEHHsS BEIIECTB W HMX MPEeBpalllCHUI:
U3y4YeHHe (PU3NYECKUX CBOWCTB YTIEBOAOPOJOB (PACTBOPUMOCTH), KaueCTBEHHBIX
peaklMil yriaeBoJopoAOB Pa3IuYHbIX KiIaccoB (oOecuBeuMBaHUE OPOMHOW WIIH
MOJHOW BOJbI, pacTBOpa IEpMaHraHaTa Kajus, B3aMMOJCUCTBUE alleTHWJICHA C
aMMHa4YHbIM pacTBOpoM okcuga cepedpa(l)), kadecTBeHHOe OOHapyXKeHUE
yriepoia W BOAOpPOAA B OPraHMYECKUX BEIECTBAX, IOJYyYEHHUE OSTUIICHA H
M3y4YEHUE €ro CBOMCTB, O3HaKomieHue ¢ koyuekuusmu «Hedtb» u «Yromby, ¢
oOpasllaMu  TIJJacTMacc, KaydykOB M PE3UHBI, MOJEIUPOBAHUE MOJIEKYII
YIIE€BOJOPOAOB U rajOr€HIIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucnoponcoaep:kanue opranuieckue coeJHHEHUsI.

[IpenenbHble OgHOATOMHBIE COUPTHL. CTpoeHHE MOJIEKYN (Ha MpuMepe
METaHoJIa W JTaHojia). ['omosormueckuit psia, odmas Qopmyna, wuzomepus,
HOMEHKJaTypa ®  Kiaccudukanusa. Dusudecknue CBOWCTBA  MPEACTbHBIX
OJIHOATOMHBIX CIUPTOB. BoopoaHbie CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKUE CBOMCTBA: pEaKIUW 3aMelIeHus, JACTHApaTalliy, OKHUCJIEHUS,
B3aMMOJICCTBUE C  OpPraHMYECKUMHU W  HEOPraHMYECKUMU  KHCIIOTaMHU.
KauecTtBeHHas peakuyst HA OJHOATOMHBIE CIUPTHI. J[€MCTBUE 3TaHOJAa U METAHOJIA
Ha opranu3M uesoBeka. CnocoObl MOJMYyYEHUS W TPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipoctbie 3¢pupbl, HOMEHKIIaTypa U n3oMepus. OcoOEHHOCTH PU3NUECKUX U
XAMHUYECKUX CBOUCTB.

MHOroaTroMHbl€ CHUPTHI — 3TWICHIVIMKOAb W riulepud. dusnueckue u
XUMUYECKUE CBOMCTBA: PEAKIIMU 3aMEIICHHs, B3aUMOJICHCTBUE C OPTaHMYECKUMU
U HEOPraHMYECKUMHU KHUCIOTaMH, KAauyeCTBEHHas peaklHss Ha MHOTOaTOMHbIE
cnupthl. [IpeAcTaBieHue o MexaHM3ME peakluid HYKJICO(UIBLHOTO 3aMEIICHUS.
HleiictBue Ha opranu3sM uenoBeka. C(CnocoObl TONYy4YeHUST UM MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHUE MOJIEKYJIbI, B3aMMHOE BIMSHUE THIPOKCOTPYIIBI U
6enzonpHOro siapa. dusnueckue cBoicTBa ¢eHosa. OCOOEHHOCTH XMMHUYECKHUX



cBoicTB (eHona. KauectBeHHnbie peaknuu Ha ¢eHon. TokcuuHoCTh (peHoia.
Croco6bl mostyueHus 1 mpumMeHenue perona. @enondopmanbaeruinas cMoa.

KapOoHuibHBIE COETMHEHUS — AJIBJACTU/IBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWIBHOM Tpymmbl. ['OMoJIOrHdeckue psasl aibJACTUI0B U KETOHOB, OOIas
dbopmyna, uzoMmepusi U HOMEHKJaTypa. Pu3nueckue CBOWCTBA aJbJICTU]IOB U
KETOHOB. XHMMHMYECKHE€  CBOMCTBA  AIBJACTHIAOB W  KETOHOB:  pPEaKUUU
npucoeauHeHuss. OKHUCIEHNE ANbJACTUI0B, KAUECTBEHHBIC PEAKIIMU HA AJIbJACTUBI.
CniocoObI TOTyYeHHS M TPUMEHEHUE aJIbJIeTHI0B U KETOHOB.

OnHOOCHOBHBIE TIPEACIIbHBIE KAPOOHOBBIE KUCIOThI. OCOOCHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCIIOT. MI30Mepus 1 HoMeHKnaTypa. @u3ndeckue CBOMCTBA
OJTHOOCHOBHBIX TIPEJCIbHBIX KapOOHOBBIX KHCIOT. BOIOpPOAHBIE CBSI3M MEXKIY
MOJICKYJIaMH KapOOHOBBIX KHCIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusa ASTepudUKalMK, PEaKIMU C Y4acTHEM YIJIEBOJOPOJHOIO pajuKaia.
Oco0eHHOCTH CBOMCTB MYypaBbUHON KHUCHOTHL. [loHATHE O TIPOM3BOIHBIX
KapOOHOBBIX KHUCIOT — CJIOXKHBIX 3¢upax. MHoroodbpasue kKapOOHOBBIX KHUCIIOT.
Oco0EeHHOCTH CBOWMCTB HEMPEACIbHBIX W apOMATHYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpeacraBurenn BBICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBAas, MAaTbMUTHUHOBAS, OJECUHOBAsS, JUHONEBAS,
JUHONEeH08as KUCIOThI. CocoObl MOJMyYEHUs U MPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxubie 3¢upbl. ['omomorudeckuii psiag, oOmas ¢opmyiia, U30MEpUsS H
HOMEHKJIaTypa. Dusznyeckue M XUMHYECKUE CBOMCTBA: TUAPOJIM3 B KHCIOW H
HICIIOYHOM Cpelie.

Kupswi. Ctpoenue, pusznueckne 1 XUMHUYECKHE CBOMCTBA KHPOB: THAPOJIH3 B
KHUCIION U 1ienoyHoil cpene. OCOOEHHOCTH CBOMCTB KUPOB, COEPKAIIUX OCTATKU
HETPEACIbHBIX KUPHBIX KUCIOT. JKUPBI B IPUPO/IE.

MBLTA KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT, UX MOIOIICE JICHCTBHE.

OO61mmas xapakTepucTuka yrieBo1oB. Knaccudukanus yrieBoaoB (MOHO-, TU-
U nojucaxapuabl). MoHocaxapuIbl: TJIOK03a, (pyKTO3a, TrajlakTo3a, pudo3a,
ne3okcupru0o3a. OGu3nueckue CBOMCTBA M HaXOXicHHE B mpupoae. DOTOCUHTES.
XUMHUUYECKHUE CBOMCTBA TJIFOKO3bI: PEAKI[UU C YYaCTUEM CITUPTOBBIX U allbJIETHIHOMN
TPYII, CIOUPTOBOE M MOJOYHOKHUCTOE OpokeHue. [IpumeHeHue TIIOKO3bI, €€
3HAYEHHUE B JKU3HEACATEIBLHOCTH OpraHu3ma. [[ucaxapuapl: caxaposa, MabTO3a U
JakTo3a. BoccraHaBiauBarolve U HEBOCCTAHABIMBAIOIIME aucaxapuabl. [ uaponus
nucaxapuaoB. Haxoxnenue B npupojie u npumenenue. [lonmucaxapuapl: kpaxmarn,
JIMKOTEH M 1esuitoio3a. CTpoeHHe MAaKpOMOJIEKYJ] Kpaxmana, IJIMKOI€Ha H
HeJUTroNI03bl.  Du3nMUeckue CBOMCTBA KpaxMalla M UEJUIIOJIO3bl. XHWMHUYECKUE
CBOMCTBA Kpaxmaja: THAPOJIN3, KAaYECTBEHHAS PEAaKUHS C HOJIOM. XHUMHUUYECKHE
CBOMCTBa IIEJITIONO3bI: TUAPOIU3, MOJydyeHue >GpupoB emiono3sl. [lonsatue o0
MCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a, all€TaTHBIN MIETK).



DKCNepUMEHTAIbHBIE METOABl HM3YYCHHS BCIIECTB W WX IPEBPAICHHI:
PacTBOPUMOCTH PA3TMYHBIX CIUPTOB B BOJIE, B3AaMMOICHCTBUE ATAHOJIA C HATPUEM,
OKHCJICHUE ATHJIOBOTO CIIMPTa B albJACTH] HA PAcKaJIEHHOW MEIHOW ITPOBOJIOKE,
OKHCJICHUE STUJIOBOTO CIHMPTa JUXPOMATOM Kaivs (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIOB), KAa4eCTBEHHBIC pPEaKIMM Ha ajdbJACTHIBI (C THAPOKCHIOM
muammuHcepeopa(l) u  rugpokcumom  memu(ll)), peaknmst TimmepuHa  C
ruapokcuiom menu(ll), xummdeckue cBoiicTBa pacTBOpa YKCYCHOM KHMCIIOTHI,
B3aMMOJICHCTBHE pacTBOpa TIIOKO3bI ¢ Tuapokcuaom Menu(ll), B3aumoneicTue
Kpaxmaia ¢ MOJIOM, pelleHrne dKCIIEPUMEHTAIbHBIX 3a1a4d 1o TeMaM «CHUPTH U
benoinb», «KapOoHoBbIe KUCTOTHI. Cl0KHBIE A(DUPBI».

A3oTcoeprkaiye OpraHudecKue coexuHeHusl.

AMMHBI — OpraHUYEeCKHUe MPOU3BOAHBIE amMMuaka. Kiaccudukamums aMiuHOB:
anmudaTHIECKUe W apOMaTHYECKHE; TIICPBUYHBIC, BTOPUYHBIC W TPETUYHBIC.
Crtpoenue Mmosiekyin, obOmias Gopmyna, u3oMepusi, HOMEHKIATypa U (PU3HUUECKUE
CBOMCTBAa. XMMHUYECKOE CBOWCTBa alM(PaTHUECKUX aMHHOB: OCHOBHBIC CBOKMCTBA,
ATKWIMPOBAHUE, B3aMMOJCHMCTBUE NEPBUYHBIX AMHUHOB C a30TUCTOM KHCJIOTOM.
Conn anKuIaMMOHMUS.

AHUIUH — TIpeACTaBUTENIh aMHUHOB apoMaruueckoro psna. CrpoeHue
aHWIMHA. B3anMHOe BIMsSHUE TPy aTOMOB B MoJieKyJe aHuinHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHunuHA. KauecTBeHHbIe peakinmnu Ha aHWiIuH. CrocoObl
MOJIy4eHUSI W TpUMEHeHue anudarndeckux amuHOB. [lomydeHuwe aHwnmmHaA W3
HUTPOOEH30171a.

AwmwuHOKuCIOTH. HoMeHkmarypa u uzomepusi. OTenbHbIe PEACTaBUTEIH O
AMUHOKHCIIOT:  TJIMIUH, ajlaHuH. @u3nyeckue CBOWCTBA  aMHHOKHCIIOT.
XUMHYECKHE CBOWCTBA aMHUHOKHCIOT Kak aMQpOTEpHBIX  OPTraHMYECKHUX
COCIMHCHMH, peaklus IOJUKOHJICHCAMK, O0Opa3oBaHUE IICNTUIHON CBS3H.
buonornueckoe 3HaueHHE aMUHOKUCIOT. CUHTE3 U THAPOJIHU3 TIENTHIOB.

benku kak mpupomHble ToauMephl. [lepBuuHas, BTOpHYHAS W TpETHUIHAS
CTpyKTypa OenkoB. XHMMHYECKHE CBONCTBAa OCIKOB: THAPOJIM3, JICHATypaIus,
KaueCTBCHHBIC PEaKIIMK Ha OCITKH.

OKCnepUMEHTAIbHBIE METOABbl HM3YYCHHS BEIIECTB U HMX MPEBPAIlCHUI:
pacTBOpeHHE OEIKOB B BOJE, JICHATyparus OCIKOB NpPH HArpeBaHWM, IBETHBIC
peakuuy Ha OCNKH, pelieHHEe OHKCIEPUMEHTAIBHBIX 33Jad 10 TeMaM
«A3oTconmepkaliie ~— OpraHWYecKue  coeauHeHus» U «PacrmosHaBaHue
OPraHUYECKUX COCAUHEHUI.

BbicokoMosIeKyJIsIpHbIE COeTHHEHMUSI.

OcCHOBHBIE TIOHITHS XUMHHU BBICOKOMOJICKYJISIPHBIX COCIWHEHU: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb IMOJTUMEPHU3AINH, CPEIHSS MOJICKYJIIpHas



Macca. OCHOBHbIE METOJABl CHUHTE3a BBICOKOMOJIEKYISIPHBIX COEAMHEHUN —
MOJIMMEPHU3aLUs U TIOJTUKOHACHCAIINA.

[Tonumepuble Marepuanbl. [lmacTmaccbl  (MOAMATHIICH, MOJUIPOIUJIEH,
MOJIMBUHWIXJIOPHUI,  TOJHCTHPOJ, TOJUMETUIMETaKpWiaT, MOJUKapOOHATHI,
nonudTUIIeHTepedTanat). Y Truinzanus 1 nepepadoTka IiacTuka.

DnacToOMEpHI: HaTypaJIbHBIN Kay4yK, CUHTETUYECKUE Kay4dyKu
(OyTaaneHOBBIM, XJIOPONPEHOBBIN, U30IIPEHOBBIN) U CUJIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbIe (XJIOMOK, MIEPCTh, MIETK), UICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CUHTETUYECKHUE (KAPOH U JIaBCaH).

[Tomumepnl CIIeIIMAIBHOTO Ha3HAYCHUS (Tedon, KeBJjap,
AIIEKTPONPOBOASAIINE MOTUMEPHI, OMOpa3iaraeMble MOJIUMEPHI).

OKCIEpPUMEHTAIBHBIE METOABl HM3Y4YEHHS BEIIECTB W HMX IPEBPAILCHUIL:
O3HAKOMJICHHUE C 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, peIIeHHWE OSKCIEPUMEHTAIbHBIX 3amad mo Teme «Pacmo3HaBanue
IJIACTMACC U BOJIOKOHY.

Pacuérurlie 3agaun.

Haxoxxnenne MoJIeKyJsapHOH (QOpMysbl OpPraHUYECKOrO COEIMHEHMS 10
MacCOBBIM  JIOJSIM  DJIEMEHTOB, BXOJSIIMX B €ro0 COCTaB, HaxOXXJICHHE
MOJIEKYJIIpHOM  (OPMYJIbI  OPTaHUYECKOrO0 COEIMHEHUss 1o Mmacce (00bEmy)
MPOJIYKTOB CrOpaHMsi, MO KOJWYECTBY BemiecTBa (Macce, 00bEMY) MPOIYKTOB
peaKiMu W/WIW HCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYpHOU (opmyIibl
OpPraHMYECKOIro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIOCOOOB
NOJIYYEHHS], OIPEACIICHUE JOJIM BbIXOJAa NPOAYKTa PEAKUUH OT TEOPETUUYECKU
BO3MO>KHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanust MeXIpeIMETHBIX CBSI3€M NPU U3YYEHUU OPraHUYECKON XUMUHU B
10 xjacce OCyIIECTBISETCS 4Yepe3 HCIOIb30BaHME KaK OOIIUX €CTeCTBEHHO-
HAYYHBIX TIOHSATHH, TaK W TOHSATUH, NPHUHITHIX B OTICJIBHBIX TpPEIMETax
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO6mire ecTecCTBeHHO-HAYYHbIE MTOHSTHUS: SIBJIICHUE, HAYUYHbIN (PaKT, TUIOTE3A,
TEeOpusi, 3aKOH, aHaIW3, CHUHTE3, Kiaccuukanus, HaOIIOJICHUE, H3MEpPEHHE,
AKCIIEPUMEHT, MOJIENb, MOJIECITUPOBAHUE.

O®usuka: Marepus, aroMm, DJIEKTPOH, TMPOTOH, HEWTPOH, MOJIEKYJa,
AHEPreTUYECKUil YpOBEHb, BEIIECTBO, TEJIO, O0BEM, arperarHoe COCTOSHUE
BEIIECTBA, (PU3WYECKHE BEIUYMHBI, €IWHHUIIBI W3MEPEHHS, CKOPOCTb, JHEPIus,
macca.

buonorusa: kinerka, opraHusM, OdKOocucTeMa, Ouocdepa, MeTaboIu3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA W TETEPOTPOPHBIN TUN MNUTaHUS, OpOKEHUE,



doTocuHTE3, ABIXaHWE, OCNKH, YIJIEBOJbI, JXUPbI, HYKICHHOBBIC KHCIIOTHI,
(bepMeHTHI.

["eorpadust: moyie3HbIE HCKOMIAEMBbIE, TOTUIUBO.

TexHosorus: mNHIIEBbIC MPOAYKTHI, OCHOBBI PAIMOHAIBHOIO MHUTAHHS,
MOIOIIME CPEICTBA, MaTEPHAIIbl M3 UCKYCCTBCHHBIX M CHHTETHYCCKUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHNYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU.

Atom. CoctaB aTroMHBIX saep. XuMHUeCcKur 3neMeHT. M3otonsl. CtpoeHue
ANIEKTPOHHBIX 000JIOUEK aTOMOB, KBAaHTOBBIC UMCIIA. DHEPreTUYECKUE YPOBHU U
noaAypoBHU. ATOMHBIE opOuTanu. Knaccupukanus XuMHUYECKUX 3JIEMEHTOB (S-, P-,
d-, f-anements). PacmpenenieHne SJIEKTPOHOB 10 AaTOMHBIM — OpPOMTAJISM.
DNeKTpOHHBIE KOHPUTYpAIIUA aTOMOB 3JIEMEHTOB MEPBOTr0—UeTBEPTOTO MEPUOJIOB
B OCHOBHOM M BO30Y>KJIEHHOM COCTOSIHMH, DJIEKTPOHHBIE KOH(UTYypallMi HOHOB.
DIIEKTPOOTPHUIIATEIIHHOCT.

ITepuonnueckuii 3akoH u Ilepuonnueckas cucremMma XUMHUYECKUX DJIEMEHTOB
J.. MenneneeBa. CBsi3p nepuoanueckoro 3akoHa u llepuoamyeckoil cuctemsl
XUMHYECKUX DBJEMEHTOB C COBPEMEHHOM TEOpPUEHM CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHYECKUX IJIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX M CJOXHBIX BEIIECTB [0 TpynnaMm W TepUojiaM. 3HA4YEHUE
nepuoanueckoro 3akona /[.1. Menneneena.

XuMH4ueckasi CBA3b. BUAbl XUMHYECKOM CBSI3U: KOBAJIEHTHAs, HWOHHAs,
MeTainueckas. MexaHu3mbl 0Opa3oBaHUsI KOBAJICHTHOW CBSI3M: OOMEHHBIA U
JOHOPHO-aKUENTOPHBINA. DHEPTHs U JJIuHA CBS3U. [10ASIpHOCTD, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJEHTHOW CBA3U. KparHele cBsa3u. BopopongHas CBs3b.
MexMOJIEKYIISIPHBIE B3aUMOJICMCTBUS.

BajieHTHOCT, M BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTpOEHHEM (Ha MpUMeEpe COeAMHEHUMN
AJIEMEHTOB BTOPOIO MEPUOA).

[IpencraBieHue 0 KOMIUIEKCHBIX coeAMHEHHIX. COCTaB KOMIUIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBaTeNb, JIMTAHIbl. 3HAYECHHWE KOMIUICKCHBIX COCIUHEHUH.
[TonsiTHE O KOOPAMHALIMOHHOW XUMUH.

BemectBa  MOJEKyNSpHOrO HW  HEMOJEKYISIDHOIO  CTPOCHUA.  [HIBI
KPUCTAUNIMUECKUX PEHIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[Tonstue o mucrnepcHbix cucremax. Mictuanabie pactBopsl. [IpencraBnenue o
KOJUIOUJIHBIX pacTBopax. CrnocoObl BBIPAKEHHS KOHILIEHTPALlUM PACTBOPOB:
MaccoBasi JI0JIsl BEIIECTBA B pacTBOPE, MOJISIpHAsi KOHUEHTpanus. HacblleHHbIe U
HEHACBILIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KprcTaimmoruaparsl.



Knaccudukaiys 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIeCTB. TpHUBUAIbHBIC
Ha3BaHUS OT/ACJIbHBIX MPE/ICTABUTENCH HEOPTAaHUUECKUX BEILIECTB.

Knaccudukanus XUMUYECKUX pPEakiuii B HEOPraHUYECKONW M OPraHUYECKOM
XUMHH. 3aKOH COXPAHEHHsI MacChl BEUIECTB; 3aKOH COXPAHEHHS M MpPEBpalleHUS
SHEPIruu MPU XUMHUYECKUX peakiusax. TermoBbie 3PEeKThl XUMUYECKUX PEaAKIUN.
TepMoxuMHUYeCcKre ypaBHEHUSI.

CKOpOCTh XUMUYECKOM peakluu, €€ 3aBUCHUMOCTh OT Pa3InYHbIX (haKTOPOB.
['omoreHHsie ¥ reTeporeHHbie peakiuu. Karanus u kataau3aTopsl.

OOparumbie 1 HEOOpaTUMbIE peakuu. XUMHUeckoe paBHoBecue. KoHncTanTa
XUMHUYECKOTO paBHOBecHs. DakTOPhI, BIUSAIONIME HA TOJIOKEHUE XHUMHUUYECKOTO
paBHOBECHSI: TEMIIEpaTypa, JaBJICHUE U KOHILIEHTPALUU BEIIECTB, YYaCTBYIOUIUX B
peakuun. [Ipuamun Jle [larense.

OnexkTpoautrueckas auccouuarus. CuibHbIE €W Clla0ble DJIEKTPOJIMTHI.
Crenenp nucconmanuu. Cpefa BOJHBIX PAacTBOPOB: KHUCIOTHAs, HEUTpasibHAas,
uiesnioyHasi. Bogopoansiii nokasarens (PH) pactBopa. ['maponus coneit. Peakuuu
MOHHOTO OOMEHa.

OKHUCIIUTENbHO-BOCCTAHOBUTEIbHBIE ~ peakiuu.  CTeneHb  OKHUCJICHUS.
OkuciauTenb W BOCCTAHOBUTENb. I[Ipomecchl OKHUCIEHUS W BOCCTAHOBJICHUS.
Baxneilline OKUCIUTENIM M BOCCTAHOBUTENU. MeTOJ 3JIEKTPOHHOro OanaHca.
DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB BEUIECTB.

OKCIEepUMEHTAIbHbIC METOAbl H3YyUYECHHUS BEHIECTB U WX MPEBPAICHUN:
paszNoKeHUe TEepOKCHAa BOAOpPOAA B TMPHUCYTCTBUU KaTallu3aTopa, MOJEIH
KPUCTAJUIMUECKUX PEIIETOK, MPOBEEHNE PEaKIIMii MIOHHOTO 0OMEHa, OTpe/IeTICHNE
Cpelbl PacTBOPOB C IMOMOIIBIO MHAMKATOPOB, HU3YyUYECHHUE BIMSHUS Pa3IUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHYECKON pEaKIMu U TOJOKEHHE XHWMHUYECKOTO
paBHOBECHSI.

Heopranuveckasi Xumus.

[Tonoxxenne HemeraioB B llepuonuyeckor CuUCTEME  XUMHUYECKHUX
anemenToB .M. MenneneeBa u 0coOOEHHOCTH CTpOEHMsI MX aToMoB. Dusnueckue
CBOMCTBAa HEMETAJUIOB. AJUIOTPONUS HEMETAJUIOB (Ha MPUMEpPE KUCIOPOAa, CEPBHI,
docdopa u yrieposa).

Bonopon. Ilonyuyenue, pusmyueckne M XUMHUYECKHE CBOMCTBA: PEAKLUUU C
METAJIaMM W HEMETajulaMH, BOCCTAHOBHUTENIbHbIE CBOWCTBA. ['WIapUIBI.
TomIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxaenue B mpHUpoje, CIOCOOBI MONy4YeHUs, (PU3HUYECKUE U
XUMUYECKHUE CBOMCTBA. ['amoreHoBoAopoabl. BakHeiine KUCIOpoacoaepKaiime
COCIMHEHMS rajoreHoB. JlabopaTopHbIE W MPOMBINIJIEHHBIE CIIOCOOBI MOTYUYEHUS
rajgoreHoB. [IpuMmeHeHne rajJoreHoB U UX COCJIMHECHUN.



Kucnopoa, o30H. JlaboparopHble M NPOMBIILIEHHBIE CHOCOOBI MOJYYEHHS
kucinopoga. Ou3nvecKkne U XMMHYECKHE CBOWCTBA M MPUMEHEHHE KUCIOPOJa U
030Ha. OKCHJIBI U IEPOKCHUJIBI.

Cepa. HaxoxneHnue B mpuUpoje, CIOCOOBI TMOdy4YeHUs, (pundeckue u
xumuueckue cBoictBa. CepoBomopon, cyiabduasl. Oxcun cepoi(1V), oxcun
cepei(VI). Cepaucras m cepHass KHACIOTHI M HX coiau. OCOOECHHOCTH CBOWMCTB
cepHou KUACIOTHL. [I[puMeHeHne ceprl U €€ COCTMHEHHUI.

A3o0T. HaxoxjaeHue B TpUpPOJIC, CIOCOOBI TONydYeHHs, (HU3UUECKHUE W
XUMHUUYECKHE CBOMCTBA. AMMHUAK, HUTPUbIl. OKCUIbI a30Ta. A30TUCTas U a30THAas
KHUCJIOTHI U BX cojii. OCOOCHHOCTH CBOMCTB a30THOM KUCIOTHL. [I[puMeHenne azora
U €r0 COeTMHEHUH. A30THBIE YI0OpEHUSI.

®ocdop. Haxoxnaenue B mpupojie, CIOCOObI MOTydeHHs, (PU3NUECKHE U
xumuueckue cpoiictBa. Dochuast u dochun. Oxcuawsl ¢ocdopa, dhocdopHas
kucinora u e€ comu. Ilpumenenme dochopa u ero coemunenuii. dochopHbIC
ya00peHus.

VYrinepon, HaxoXIeHWE B Ipupone. AJUIOTpomHBIE MOAUUKAIUY.
dusznyeckue W XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 0Opa30BaHHBIX
yraeponoM. Oxcup yriaepoaa(ll), oxcun yrinepoma(lV), yronpHas kucimoTa U e€
CoJIn. AKTUBHUPOBAHHBIN yroiub, ajncopOums. dymnepensl, rpadeH, yriepoaHbie
HaHOTpYOKkH. [IpuMeHeHre MPOCTHIX BEIIECTB, OOPA30BAHHBIX YTIJIEPOIOM, U €ro
COCIMHEHUM.

Kpemuuii. Haxoxaenue B mpupoje, CrocoObl MoiaydyeHus, (Qu3ndeckue u
xumudeckue cpoiicTBa. Oxcup kpeMHusi(1V), kpemMHHEBas KHCIOTa, CUIMKATHI.
[Ipumenenne kpemHus u ero coeiHeHuM. CTEKII0, €ro MoJy4eHue, BUIbl CTeKIA.

[Tomoxenune merannoB B llepuoanueckoi CUCTEME XMMHUYECKUX AJIEMEHTOB.
OCOOEHHOCTH CTPOCHHUSI DJJIEKTPOHHBIX 000JI0YeK aToOMOB MeTauioB. OOmiue
¢usnueckue cBoiicTBa MeTaioB. [IpuMeHeHHE MeTauioB B OBITY U TEXHHKE.
CruiaBbl METAIIIIOB.

DNEKTPOXUMUYECKUI psA  HampsbkeHuid MmeTtaioB.  OOmme  crnocoObl

MOJTyYEHHUS METAJIOB: TUAPOMETAILTY IS, MAPOMETAILITYPTHUS,
anekTpoMmetaimyprus. [lonstue o xopposunm meTamoB. CrnocoObl 3amUTBl OT
KOpPPO3HH.

O6mrast xapaktepuctuka meTtamioB |A-rpymmer [lepuonnyueckoid crucTeMbl
XUMUYECKUX dJeMeHTOB. Harpuiik u kanuii: mnonydeHue, QuU3NUECKUE U
XUMHYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAUHEHHU.

O6mias xapaktepuctuka MetauioB |IA-rpynnsl [lepuoamueckoit cucteMbl
XUMUYECKUX DJEMEHTOB. MarHmii W KaJblHil: TMOJdydyeHue, (QU3NUECKUue u
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U HUX COCIUHEHUHU.
JXKécTkocTh BOMIBI M CIIOCOOBI €€ yCTpaHEHUSI.



AJfoMUHM: ToJydeHue, (U3nYecKue U XMMHUYECKUE CBOMCTBA, MPUMEHEHHUE
MPOCTOTO BEIIECTBA M €ro coeauHeHui. AMQOTEpHBIE CBOWCTBA OKCHIA H
TUJIPOKCUIA ATFOMUHUS, THIPOKCOKOMILJIEKCHI A TFOMUAHMUSL.

OOmrast  xapakTepUCTHKa MeTauioB TMo004yHBIX moarpymnm  (b-rpyrmi)
[Teprnoanyeckoi CUCTEMBI XUMUYECKUX SJIEMEHTOB.

DU3MYECKUE U XUMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuid. OKCUIbI U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI1). Xpomarsl u guxpomarbl, UX
OKUCIIUTEbHBIE CBOMCTBA. [loJIyyeHrEe U TPUMEHEHHUE XpOoMa.

Ou3nuecKkue MW XWMHUYECKHME CBOMCTBA MapraHila MU €ro COECAUHECHUU.
Baxneitime coenunenuss wmapranma(ll), wmapranma(lV), wmapranna(VI) wu
mapranua(VI1l). Ilepmanranar kanusi, €ero OKUCIUTEIbHbIE CBOWCTBA.

duznyeckre 1 XUMHUYECKHE CBOICTBA JKejie3a U ero coeanHeHu. OKCHUOBL,
ruapokcuabl U conu xeneza(ll) u sxenesa(lll). Ilonyyenne u npuMeHeHue xeesa
Y €ro CIUIaBOB.

OU3NYECKUEe U XUMUYECKHUE CBOMCTBA MeIN U €€ coenuHeHui. [lonyuenue u
MIPUMEHEHUE MEIN U €€ COEAMHEHHUI.

[usk: momyuyenune, (U3NUECKHE U XUMHYECKHE CBOMCTBA. AMQOTEpHBIC
CBOWMCTBA OKCHJIa U TUAPOKCH/IA LIMHKA, THIPOKCOKOMILIEKCHI [IUHKA. [IpuMenenue
[IMHKA ¥ €r0 COCUHCHU.

OKCIEpUMEHTAIbHBIE METOAbl H3YyYEHHUS BELIECTB M WX MPEBPALICHUN:
n3ydeHue oOpasroB HEMETauioB, TOpeHme cepbl, (ocdopa, xeme3a, MarHus B
KUCJIOPOJIe, HW3y4YE€HHUE KOJUIEKUMM «MeTa/uibl W CIUIaBbl», B3aUMOJICHCTBUE
HIEJIOYHBIX U MIEJOYHO3EMETIbHBIX METAJJIOB C BOJIOM (BO3MOKHO MCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), B3aUMOJICHCTBHE LIMHKA W Kejie3a C PacTBOPaMH KHUCJIOT H
HIEJI0YEH, KAUECTBEHHBIE PEAKIIMA HA HEOPTraHUYECKUE AHUOHBI, KATUOH BOAOPOIA
U KaTHOHBI METAaJUIOB, B3aUMOJICMCTBUE THUJIPOKCUJIOB AIOMHUHUA W IIMHKA C
pacTBOpaMM KHUCIIOT WU IIEJIOYEH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aJa4 M0 TeMaM
«"amorensl», «Cepa u e€ coenuHEHU», «A30T U Pochop U UX COCAUMHEHUS,
«Metasl TIaBHBIX MOATPYI», «MeTamibl TOOOYHBIX MOATPYIII.

XHUMHUSA U )KU3HD.

Ponp xumun B 00OecCIieueHH yCTOMIMBOTO Pa3BUTHS denoBedecTBa. [lonsaTne
O HAy4YHbIX METOJAaX TMO3HAHUS M METOJOJOTUM HAyYHOrO WCCIEIOBaHUS.
HayuHble npUHIUITEI OpraHu3alui XUMUYECKOTO MPOU3BOACTBA. [IpoMbIlLIeHHbIE
CIocoObI MOTYYEHUsI BaXKHEHIIIMX BEIIECTB (Ha MpUMEpPEe MPOU3BOJICTBA aMMHAKA,
CEpPHOW KHUCJIOTHI, M€TaHOJa). [IpoMbIlTIEeHHBIE CTIOCOOBI TTONYYSHHUSI METAIIJIOB U
CIJIaBOB. XHUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpellbl U €ro MOCIEICTBUS.
Poap xumuu B ob6ecrieueHnn SHEPTeTHIECKOM 0€30TacHOCTH.

Xumusd ©  3I0pOBbE uelioBeKa. JlekapcTtBeHHble cpencrtsa. I[lpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX ITpENnapaToB. Poiib XuMuM B pa3BUTUN MEAULINHBI.



XUMHS THUIIM: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe 100aBku. Poib xumuu B
o0ecre4eHnH MUIIeBOM 0€30MacHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xumusa. [lpaBuna
0€30MMacHOr0 HCIOJIb30BaHMs TpernapaToB OBITOBOM XHUMHHM B IOBCEIHEBHOU
KU3HU.

XuMUSL B CTPOUTENBCTBE: BaKHEWILIME CTPOUTENIbHbIE MaTepuaibl (LEMEHT,
OCeTOH).

XUMHUSI B CEJILCKOM X03s1icTBE. OpraHn4ecKkrue 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, KPacku, CTEKJIO, KEpaMHUKa.
Marepuansl 115 25eKTpoHuKU. HaHoTeXHOIOT M K.

PacuérHble 3a1aun.

Pacuérbl: mMacchl BemiecTBa Wiu 00bEMa ra3oB MO U3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WM 00bEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIMH BEIIECTB,
Maccel (00bEMa, KOJMYECTBA BEIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BELIECTB HMMEET NpPUMECH, Macchl (00BEMa, KOJMYECTBAa BEIIECTBA) IPOJIYKTa
peakuyu, €Ciau OJHO M3 BEUIECTB JaHO B BHJE pPAacTBOpa C OINPEAEIEHHOU
MAacCOBOM JI0JI€M PACTBOPEHHOIO BEIIECTBA, MACCOBOM JIOJM M MOJISIPHOU
KOHIICHTpPAllUA BEIllECTBA B PACTBOpPE, JOJU BBIXOJA IPOAYKTAa PEAKUUH OT
TEOPETUYECKU BO3MOKHOTIO.

MexnpeaMETHBIE CBSI3H.

Peanuzanusi  MEXNpeAMETHBIX  CBsI3ed MOpU  U3y4eHHH OOmEed
HEOPraHMYeCKOW XUMuM B 11 Kjacce ocylmecTBISIETCA Yepe3 UCMOJIb30BAaHUE KAK
OOILIMX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK U MOHATUN, IPUHATHIX B OTJEIbHBIX
IpeAMETaxX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01re ecTecTBEHHO-HaYYHbIe TIOHATHS: SIBJIEHUE, Hay4HbIN (pakT, runoresa,
TeopHusl, 3aKOH, aHaju3, CUHTE3, Kiaccu(ukauus, MepuoIUIHOCTb, HAOIIOICHUE,
U3MEPEHNE, SKCIIEPUMEHT, MOJIEIIb, MOJICIINPOBAHUE.

®usuka: Marepusi, MHUKPOMHp, MaKpOMHp, aToOM, 3JEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJHEPIETUUECKUNA YPOBEHb,
BELIECTBO, TEJNO, O00BEM, arperaTHO€ COCTOSHME BEUIECTBA, WJCaJIbHBIN Ta3,
(u3rnyecKkre BeIUUUHBI, €IUHULIBI U3MEPEHUS, CKOPOCTh, IHEPIHs, Macca.

buonorus: kierka, opraHusM, 3Kocuctema, ouocdepa, MeTadOINU3M, MAKPO-
U MHUKPOJJIEMEHTHI, O€JIKH, KUPBI, YIJIEBObl, HYKJIEUHOBBIE KUCIIOThI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U MOTOK YHEPTUHU B 3KOCUCTEMAX.

['eorpadus: MuHepasbl, TOpPHBIE MOPO/bI, MOJIE3HbIE UCKOMAEMbIE, TOILJIUBO,
pECYpCHI.

TexHonorus: XuMu4YecKass MPOMBIIIIIEHHOCTb, METAJUIyprus, CTPOUTEIIbHBIC
MaTepUalIbl, CEIbCKOXO3SIMCTBEHHOE MPOMU3BOJICTBO, MUIEBAs MPOMBIIUIEHHOCTb,
dapmaneBTHUECKAS IIPOMBIIUIEHHOCTb, IIPOU3BOJICTBO KOCMETUYECKUX



npemaparoB, IMPOU3BOACTBO KOHCTPYKHHMOHHBLIX  MATCPHUAJIOB, JJICKTPOHHAA
HNPOMBININIICHHOCTh, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A [TPOT'PAMMBI 110 XUMHUN
HA VIJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

B coOTBETCTBUM C CHUCTEMHO-AESITEIBHOCTHBIM TOAXOJOM B CTPYKTYpeE
JUYHOCTHBIX PE3YJbTATOB OCBOCHUS MpeaMeTa «XHMHUS» HAa YPOBHE CPEIHErO
oOmiero 00pa3oBaHUsl BBIJEICHBI CJIEAYIOUIME COCTABIAIOIIME: OCO3HAHUE
00YyYaIOIIMMHUCS POCCUUCKON TpPaXKTaHCKOW HMACHTUYHOCTH, TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTA U CaMOONIPEACIICHUIO; HATMYNE MOTHUBALMU K
00y4eHHUI0; TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIECTBE TpaBWIAMH W HOPMaMd TIOBEACHUS; HAJINUINE
IPaBOCO3HAHUS, SKOJOTUUECKOU KYJIbTYpPhl; CHOCOOHOCTh CTaBUTH LI€JIM U CTPOUTH
JKW3HEHHBIC IIJIaHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MNpeaMeTa «XHMUSD» OTPaXarT
chOpPMHUPOBAHHOCTh OIBITA TO3HABATEIbHOW U TMPAKTHUYECKOW NESITeIbHOCTU
oOyJarouuxcs B MpoLecce peaau3aui o0pa3oBaTeIbHON AESATEIbHOCTH.

JInyHOCTHBIE pE3yNbTaThl OCBOEHUS MpeaAMEeTa «XHUMUS» OTPaxKaroT
c(OPMHUPOBAHHOCTh OIbITA MO3HABATEIIbBHOW U MPAKTHUYECKON NIEATEeIbHOCTU
oOydJaronuxcsi B MpoIecce peaan3aiuu o0pa3oBaTeIbHON JEATETbHOCTH, B TOM
YUCJIE B YACTHU:

1) rpaxaaHCKOro BOCIIUTAHUSA:

OCO3HaHUs 00YYaIOIUMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00513aHHOCTEH,
YBAKEHUS K 3aKOHY U MPABONOPSIIKY;

MPEJICTABIICHUSI O COLMAJbHBIX HOPMAaX W IMPaBUIAX MEXKIMYHOCTHBIX
OTHOIIICHUM B KOJIJIEKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATENBHOCTH IIPU CO3JaHUHU
y4€OHBIX MPOEKTOB, PEIICHUH YYEOHBIX U MO3HABATENbHBIX 3aJ1ay, BBHIMOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTM TOHUMAaTh W MPUHUMATh MOTHUBBI, HAMEpPEHHUS, JIOTUKY H
apryMEHTHI IPYTUX MPU aHAIU3€E PA3IMYHBIX BUIOB YU€OHOM NEATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIMTAHMS:

LICHHOCTHOIO OTHOILIEHHUSI K HWCTOPUYECKOMY MW HAyYHOMY HaCJIEIUIO
OTCUECTBCHHOM XHMMMHU;

YBaXEHUA K IPOLIECCY TBOpPUECTBAa B 00JIACTU TEOPUM U MPAKTUUECKOTO
NPUIOKEHUSI XHMHUHU, OCO3HAaHUA TOTO, YTO JIaHHBbIE HAYKH €CTh PE3yJbTar
JUIUTEIbHBIX ~ HAOJMIOJEHUHM, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  IOHCKOB,
MIOCTOSIHHOTO TPYZa YYEHBIX U MPAKTUKOB;



WHTEpeCa W TI03HABATCIIPHBIX MOTHBOB B TIOJYYCHHH M TIOCICIYIOIIEM
aHanu3e UHGOPMAIIMU O MEPEIOBBIX JTOCTHKEHHUSIX COBPEMEHHOW OTEYECTBEHHOMU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, STUICCKOTO TTOBEIACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMU, CBA3aHHBIE C XUMUYECKUMU SIBIICHUSAMH,
Y TIPUHUMATHh OCO3HAHHBIC PEIICHUs, OPUCHTUPYSICh HA MOPATbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE TOBEJCHWE M TMOCTYNMKHA CBOMX TOBAPHIICH C
MO3UIINKA HPABCTBEHHBIX W MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEICTBUN
MIOCTYIIKOB;

4) popmupoBaHusi KYJbTYPbI 310POBbS:

MOHUMAaHUSA IICHHOCTEW 370poBoro ® Oe3omacHOro oOpasza JKH3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (DHM3UYECKOMY H
MICUXUYIECKOMY 37I0pOBBIO;

COOJIFOAICHNS TpaBUi OE30MMacCHOTO OOpaIleHUs C BEIIECTBAMH B OBITY,
MTOBCETHEBHOMW KU3HH, B TPYAOBOU JIEATCILHOCTH;

MOHUMAaHUA [EHHOCTH TMPaBWI HHAUBUAYATBHOTO U  KOJIJIEKTHBHOTO
0€30macHOTO TTOBEJICHUS B CUTYAIIUSX, YTPOKAIOIINX 30POBBIO M KU3HU JIFOJCH;

OCO3HAaHUS TOCJIEACTBUI M HEMPUATUS BPEIHBIX MPUBBIYEK (yHOTpPEOICHUS
QJIKOTOJI51, HAPKOTUKOB, KYpEHU );

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKAaTUBHOW  KOMIIETGHTHOCTH B  Y4eOHO-HMCCIIe0BATEIbCKOU
JESITEIbHOCTH, OOUIECTBEHHO IIOJIE3HOM, TBOPUECKOM M JAPYrHMX BHAAX
NeSTeTbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHe B pEIICHWHW MNPAKTHYCCKUX 3ajad
COIMAJIbHON HAIMPaBJICHHOCTH (B paMKax CBOETo KJiacca, MIKOJIbI);

WHTEpeca K MPaKTHUYSCKOMY M3Y4YeHHI0 MPOodeCcCHil pa3IndyHOTO POJia, B TOM
YHCJIE HA OCHOBE MTPUMEHEHHUS MPEIMETHBIX 3HAHUN 110 XUMUH;

YBaXEHUS K TPYAY, JIOJAM TPYyJla U pe3ysbTaTaM TPYIOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBHUAYaTbHOW TpaeKTOpUU
oOpazoBanus, Oyayiiei mnpodeccur U peau3alud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB H
noTpeOHoCTEN 00111eCTBA;

6) 3K0JI0rH4YeCKOro BOCIIUTAHUS :

9KOJIOTHYECKH IIeJIECO00pa3HOro OTHOMIEHHUS K MPHUPOJE KaK HCTOYHHUKY
CYIIIECTBOBAHUS KU3HHU Ha 3eMII€;

MOHUMaHUS TJI00aJTBLHOTO XapaKTepa 3KOJIOTHYECCKUX TPOOJIeM, BIIHSHUS
AKOHOMHUYECKHX MPOIIECCOB Ha COCTOSTHUE MPUPOTHON U COITUATIBHOM CPEIbI;



OCO3HAHMS HEOOXOIMMOCTH WCIOJIb30BAHUS JOCTHKEHUM XUMHHU IS
pelLIeHUsI BOITPOCOB PALMOHAIIBHOTO MPUPOIOTIOIb30BAHNS;

AKTUBHOTO HENPUATUS JICUCTBUM, MPUHOCIIIMX BpEd  OKpYKarouleh
MPUPOJHON Cpene, YMEHHUsI MPOTHO3UPOBATh HEOIArOMpHUsTHBIE IKOJOTUYECKHE
MOCJIEJICTBUS TPEANPUHUMAEMBIX JICUCTBUM U MPEIOTBPALIATh UX;

HAJIMYMS PA3BUTOrO 3KOJOTMYECKOTO MBIILICHUS, SKOJIOTHUYECKOU KYJIbTYPHI,
ONbITa NEATEIbHOCTH DKOJIOTHUYECKOU HaIpPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI UMM B MO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLIMAIBHOU
MpPaKTUKE, CIOCOOHOCTH W YMEHHMS aKTUBHO MPOTUBOCTOATH HJACOJIOTHUU
xemooouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMS:

MHPOBO33pPEHHUs], COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKH ¥ OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUA CHenuUKH XUMHUM KaK HayKd, OCO3HaHWs €€ poiu B
(GOpMHpPOBAHUM PAIIMOHAIIBHOIO HAYyYHOT'O MBIIUICHUS, CO3JaHUU LEITOCTHOTO
MpeACTaBICHUST 00 OKPY’XKAIOIEeM MHUpE Kak O €IMHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIeHUH MpoOJeM COXpaHEHUs
MIPUPOJHOTO PAaBHOBECHS;

yOEeKIEHHOCTH B  OCOOOM 3HAUMMOCTH XUMHUHU I COBPEMEHHOU
UMBAJIA3AMU: B €€ TYMAaHHCTUYECKOM HAIPABICHHOCTH W BAXHOW pPOJM B
CO3/IaHMM HOBOM 0a3bl MaTepUalbHOM KYJIbTYpPbl, B PEHICHUU TJI00ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI UYEJIOBEUECTBA — CHIPHEBOM, IHEPTETHYECKOU,
MUIIECBON M IKOJIOTHYECKON OE30MacCHOCTH, B PA3BUTHUU MEIUIIMHBI, 00ECIIeUeHUN
YCIIOBUM YCIIEUTHOTO TPYJa M SKOJIOTMYECKH KOM(OPTHOM KU3HU KAXKJOTO YJIeHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAaHHS CYIIHOCTH METOJIOB
MO3HAHUS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HMCIOJb30BaTh
noJiydaeMble 3HAHUS ISl aHAJIU3a U OOBSICHEHHUS SIBJICHUN OKPYXAIOIEero Mupa u
MPOUCXOAAIINX B HEM U3MEHEHUM, YMEHHUSI JIefIaTh 00OCHOBAaHHBIE 3aKITFOYCHUS Ha
OCHOBE Hay4YHBIX (PAKTOB M HUMEIOIMIUXCS [JAHHBIX C IO MOJy4YCHUS
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XWMHMUYECKUE 3HAHUS IS
perieHust Tpo0IeM B pealIbHBIX KU3HEHHBIX CUTYAIIHIX;

MHTEpeca K MO3HAHUIO, UCCIIEA0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHUIO W
caM0o0Opa30BaHUIO, K AaKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAHUN 10 XHMHU B
COOTBETCTBHUH C )KU3HCHHBIMH MMOTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTSIM Tpy/Aa B pa3liMyHBIX cdepax npodeccuoHaaIbHON
JNEATENBHOCTH.



METAIIPEAMETHBIE PE3YJIbTATDI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHHS MPOTPAMMBI MO0 XMMHH Ha YPOBHE
cpeaHero o0Iero o0pa3oBaHus BKIIFOYAIOT:

3HAYNMBIE IS dbopMupoBaHUI MHUPOBO33PCHHUS oOydJaromuxcs
MEXIUCITUTUTHHAPHBIC (MEXIIPEAMETHBIC) OOIICHAYYHBIC TOHSTHS, OTPAXAIOIINE
IICJIOCTHOCTh HAy4YHOW KAapTUHBI MHpPa H CIHCONU(PUKY METOJO0B ITO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPTHs, SBIICHUE,
nporece, CUcTeMa, HaydHbId (pakT, MPUHIIKII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsi, UCCIIeIOBaHNE, HAOMIOACHUE, U3MEPEHNE, DKCTIEPUMEHT U JIPYTHe);

YHUBEpCaJIbHbIC yueOHbIC JCHCTBHS (TMO3HABaTeIbHBIC, KOMMYHHUKATUBHEIC,

PETyJsTUBHBIC), obecTrieunBaroIIe dhopmMupoBaHHe GyHKIIMOHATEHOMN
TPaMOTHOCTH ¥ COIIMAIbHOW KOMIICTCHITUN 00YyJaroITuXCs;
CITIOCOOHOCTH 00yJaroIuXxcs HCIIOJIb30BAaTh OCBOCHHBIC

MEXKIUCITUTUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAJIbHbIC y4eOHbIC
JICVCTBUS B MO3HABATEIIBHOW M COLIMAJIBHOW MPAKTHUKE.

MeranpeaMeTHbIE PE3yNbTaThl OTPAXKAKT OBJIAJICHUE YHHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATCIBHBIMHA, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMH
JICHCTBUSIMH.

Ilo3naBaTebHBbIE YHHBEPCAJIbHbIE YUeOHbIE 1elCTBUSA

1) 6a3oBbIe JIOTMYECKHE AeliCTBHS:

CaMOCTOSTENIbHO  (OpMyJIHMpOBaTh W aKTyaJU3UpoBaTh  MpolJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpeNeNATh IENU ACITEIHbHOCTH, 3aJaBas IapaMeTphl W KPUTCPHUH HUX
JTOCTHKEHHUSI, COOTHOCUTH PE3yJIbTAThI ACSITEIHHOCTH C MOCTABICHHBIMU LEISIMU;

WCIIOJIB30BaTh TMPU OCBOCHWUW 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIICIIATh XapaKTEepHbIC NMPU3HAKW TIOHATHH M yCTaHABIMBATh WX B3aWMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS JIJI1 OOBACHEHHS OTACIBHBIX ()aKTOB U
SIBJICHUM;

BHIOMPATh OCHOBAHUS W KPUTEpUM JIs KiacCU(UKAIMU BEIIECTB U
XUMUYECKHUX PEaKIIHA,

yCTaHABIWBATh MPUYUHHO-CICACTBEHHBIE CBSI3M MEXKIYy HW3y4YaeMbIMU
SIBJICHHSIMU;

CTPOUTH JIOTHYECKHE pacCyX AeHUS (MHIYKTUBHBIC, JACTYKTHBHBIC, TIO
AQHAJIOTHH), BBISABJIATH 3aKOHOMEPHOCTH W TPOTHBOPEUHS B PacCMAaTPHUBACMBIX
SBJICHUSIX, POPMYIMPOBATH BHIBOJIBI M 3aKIIIOUCHUS,;

MPUMEHATH B TPOIIECCE TMO3HAHUS UCIOJIB3YEMbIC B XMMUU CHUMBOJIMUYECKHUE
(3HaKOBBIE) MOJEIH, IPEOOPa30BLIBATh MOACIBHBIE TTPEACTABICHUS — XUMHICCKUN
3HaK (CMMBOJ) »JJEMEHTa, XuMHUYecKas QopMyna, ypaBHEHHE XUMHUUYECKOU



peaKiMu — TpU peUIeHUH YYeOHBIX TO3HABATENbHBIX W MPAKTUYECKUX 3aj1ad,
MPUMEHATHh Ha3BaHHBIE MOJICIbHBIC TIPEICTABICHUS MJIs1 BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3YYa€MbIX BEIIECTB U XMMHUECKUX PEAKITHI.

2) 0a30BbI€e HCCJIEI0BATEIbCKUE T€HCTBHSA:

BJIa/IETh OCHOBAMU METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XUMHUYECKUX
peakuuii;

dbopMyIUpoOBaTh 1ENIU U 33J]a4H UCCIEAOBAHUS, UCIIOIb30BATh MTOCTABICHHBIE
U CaMOCTOATEIbHO C(HOPMYIMPOBAHHBIE BONPOCHI B KAueCTBE HMHCTPYMCHTA
MO3HAHUS U OCHOBBI 711 (DOPMHUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMbIX CYXKICHUI;

BJIQJICTh HABBIKAMH CAMOCTOSITEJILHOTO IIJIAHUPOBAaHUS ¥ IPOBEICHUS
YUYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOMIOAATh 332 XOJOM
IpoIecca, CaMOCTOSITENIbHO TPOTHO3UPOBATh €r0 pe3ynbTar, (HOpPMYIUPOBATH
0000IIIeHNS ¥ BBIBOABI OTHOCUTEIHHO IOCTOBEPHOCTH PE3yIbTATOB UCCIEAOBAHUS,
COCTaBIISATh 00OCHOBAHHBIN OTUYET O MPOJIEIIAHHOM paboTe;

MpUOOpeTaTh OMNBIT YYCHUYECKOM HCCIEIOBATCIbCKOM M MPOCKTHOM
JESTENIbHOCTH, TMPOSBISATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIEHOMY
MOMCKY METOJOB PEIICHHUs] TPAKTUYECKHX 3aj7ad, MNPUMEHEHHIO pPa3IUYHBIX
METOJIOB TIO3HAHMUSI.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBAThCSA B PA3IMYHBIX HWCTOYHHMKAX HWHpopManuu (HAYy4dHO-
NOMYJISIpHAST  JIMTEpAaTypa XHMHUYECKOTO COJCpIKAHUS, CIPABOYHBIC TOCOOHS,
pecypcbl HTepHeTa), aHAMM3UPOBaTh MH(POPMALMIO PA3IUYHBIX BHIOB U (HOpM
IpeICTaBICHHUS, KPUTUYIECCKU OILICHUBATH e JOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCTD;

dbopMyJIHpOBaTh 3alpPOCHl U MPUMEHSTh PA3IMYHBIE METOJBI MPHU TIOUCKE U
orbope wuH(popManuu, HEOOXOAMMOW IS BBHINIOJHEHHWS YYEOHBIX 3ajad
OIPEICIIEHHOTO THUIIA;

mpuoOpeTaTh OMBIT HCIOJIB30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI M PA3TUYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEIbBHO ~ BBIOMpaTh  ONTHUMalIbHYI0  (HOpMYy  MpeICTaBICHHUS
nH(popmanuu (CXembl, rpauKH, TUarpaMMbl, TAOJIULbI, PUCYHKU U JPYTHUE);

WCIIOJIb30BaTh HAYYHBIM S3BIK B KayeCTBE CpEACTBa Mmpu paboTe ¢
XUMUYECKOH WH(pOpManue: NPUMEHATh MEXKNpeaMeTHble ((U3uYecKue u
MaTeMaTU4YeCKUe) 3HAKU ¥ CUMBOJIBI, (POPMYJIBI, a00pEeBUATYPhl, HOMEHKIIATYPY;

HCII0JIb30BATh 3HAKOBO-CUMBOJ/IMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMmyHnKaTUBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHS:



3aJlaBaTb BOIIPOCKHI 110 CYIICCTBY O6CY)KI[aCMOI\//I TCMBI B XO0A4€ AuaJiora n/unu
AUCKYCCHH, BBICKA3bIBATh UICH, (bOpMy.TII/IpOBaTB CBOM IIPCIJIOKCHUA
OTHOCHUTCIIBHO BBIITOJIHCHUA npezmoxceHHoﬁ 3aJa4u,

BBICTYIIATh C MPE3EHTAUMEN PE3YJbTATOB ITO3HABATEIBLHOM JEATEIBHOCTH,
MOJYYEHHBIX CAMOCTOSITENILHO WA COBMECTHO CO CBEPCTHUKAMHU MPU BBINOJIHEHUN
XUMHUUYECKOTO AKCIIEPUMEHTA, MPAKTUYECKOW padOThl MO HCCIIECIOBAHUIO CBOMCTB
M3Y4aeMbIX BEIECTB, Pea3allid y4eOHOTO MPOeKTa, U (HOPMYIUPOBATH BHIBOIBI
[0 pe3yJbTaTaM MNPOBEAEHHBIX MCCIECAOBAHUM NMYTEM COIVIACOBAaHUS IMO3UIUN B
X0J1e 00CYyX)AeHUSI 1 0OMEHa MHEHUSIMH.

PeryasiTuBHble yHUBepPcaJbHbIE YUeOHbIE 1elCTBUS:

CaMOCTOSITENIbHO IJIAaHUPOBAaTh M OCYIIECTBISITH CBOIO TO3HABATENIbHYIO
NeSTeNIbHOCTh, Ompeneisis e€ Mend W 3a7add, KOHTPOJIMPOBATh M IO MeEpe
HEOOXOJUMOCTH KOPPEKTUPOBATh Mpe[jiaraeMblil ajiroputM JAEUCTBUN NpU
BBITIOJTHEHUM Y4YE€OHBIX M HCCIEIOBATEIbCKUX 3aJlady, BBIOMpATh Hambojee
3¢ (deKTUBHBIA cOcO0 HMX pelIeHus C Y4YETOM TOJy4YeHUS HOBBIX 3HAHUU O
BEIIECTBAX U XMMHUYECKHUX PEAKIUIX;

OCYILECTBISATh CAMOKOHTPOJIb JIESITEIBHOCTA HAa OCHOBE CaMOaHaIu3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMBbI IO XUMHUH Ha YTIyOiaEHHOM
YpOBHE Ha YpPOBHE CpPEIHEro oO0IIero oOpa3oBaHUs BKIIOYAIOT CIEIU(DUYECKUE
U1 y4eOHOTro npeameTa « XuMUs HaydHble 3HAHUSI, YMEHHS U CTIOCOObI 1eUCTBUN
0 OCBOEHHUIO, MHTEPIpPETAMU U MPeOoOpPa30BAHUIO 3HAHWM, BUJIBI JI€ATEIbHOCTH
M0 MOJYYEHUIO HOBOTO 3HAHUSA U NMPUMEHEHUIO 3HAHUM B Pa3iMuYHbIX Yy4eOHBIX
CUTYaIUsX, @ TAK)KE B PEAIbHBIX )KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C XUMHEH. B
IporpaMme II0 XWUMHH MPEIMETHBIE PE3yJNbTaThl MPEICTABICHBI II0 T0JaM
W3y4YCHHUS.

10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckass XUMHS»
OTpaXaroT:

c(hOpPMHUPOBAHHOCTh TPEACTABJICHHUI: O MECT€ W 3HAYCHUU OPTraHHYECKOU
XUMUU B CHCTEME €CTECTBEHHBIX HayK U €€ POJu B O0ECHEYEHUU YCTOWUYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUHU MPOOJIEM HKOJOTUYECKON, SHEPTETUUECKON U



MUIIEBOM 0€30MaCHOCTH, B Pa3BUTUU MEIULIMHBI, CO3JaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX VCTOYHHUKOB SHEPTHUH, B oOecreyeHnu pPalMOHAIBHOTO
MPUPOJONOIb30BaHusl, B (POPMUPOBAHUM MHMPOBO33PEHUS W OOIIEH KYJIbTYpPbl
YeloBeKa, a TaKKe OHKOJIOTMYEeCKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO U MIPUPOJHOMN CpELIE;

BJIQJICHUE  CUCTEMOW  XMMHYECKMX  3HAaHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIINe MOHATUSA — XUMUYECKUN 3JIEMEHT, aTOM, SIIPO U JIEKTPOHHAs
oboylouka aroma, S-, P-, d-aromMHbIe OpOHWTAIM, OCHOBHOE U BO30YKIAEHHOE
COCTOSTHUSI aroma, TUOpUAM3alMs aTOMHBIX OpOWTalleld, HWOH, MOJIEKYya,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIIBHOCTD, CTETICHh OKUCIICHUS, XUMUYECKasl CBA3b,
MOJIb, MOJIIPHAs Macca, MOJISIPHBIA 00BEM, YTIIEPOIHBIN CKENeT, (yHKIUOHATbHAS
rpynmna, paadkall, CTPYKTypHble (opmynbsl (pa3BEPHYThIE, COKpAIIEHHBIE,
CKEJIETHBIE), W30MEpHUsi CTPYKTypHass M MPOCTPAHCTBEHHas (reoMeTpuuecKas,
ONTHUYECKAasl), HU30MEPHI, TOMOJIOTMYECKHH psAJ, TOMOJIOTH, YIIE€BOAOPOIbI,
KHUCIIOPOJI- U a30TCOAEpIKAIME OpPraHUYECKUE COCIUHEHHS, MOHOMEp, IMOJHUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE COEJUHEHUS; TEOPHH, 3aKOHBI
(nepuoanueckuid 3akoH [[. . MeHnneneeBa, Teopusi CTPOCHHSI OpPraHUYECKHUX
BeniecTB A. M. byTiiepoBa, 3aK0H COXpaHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS
M TPEBPALICHUS OHHEPrUM TMPU XUMHUYECKUX PEAKUHUAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUN SA3BIK XMMHH, MHUPOBO33PEHUYECKUE 3HAHUSA, JIeKAIllUEe B OCHOBE
NOHUMAHUS NMPUYMHHOCTU M CUCTEMHOCTH XUMUYECKUX SIBJICHUI; MPEACTABICHUS
0 MEXaHU3MaxX XUMHUYECKUX peaKud, TEPMOIUHAMUYECKHX U KHHETUYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKAHUS, O B3aUMHOM BJIUSIHUM aTOMOB U TPYIII aTOMOB
B MOJIEKYyJIaxX (MHAYKTUBHBIA U Me30MepHbIi 3 dekThl, opueHtantsl | u Il pona);
(akToNIOTMUECKHE CBENIEHUS O CBOMICTBaX, COCTAaBE, MOJIYYEHUH M O€30MacHOM
UCIIOJIb30BAHWU BAKHEHIIMX OPraHUYEeCKHWX BEIIECTB B OBITY M IPAKTUUYECKOU
NESTEIbHOCTH  YeJOBEKa, OOIMMX  HAy4YHBIX  MPUHIOUIAX  XUMHUYECKOIrO
IPOU3BOCTBA (Ha MpUMEpPE MPOU3BOJICTBA METAHOJA, IEpepabOTKU HePTH);

c(OPMUPOBAHHOCTh YMEHHI: BBISBIATH XapaKTEPHbIE MPU3HAKU MOHITHM,
yCTaHaBJIMBATh WX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS MPU
OINHCAaHUHU COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COECTUHEHMUI;

c(hOpPMHUPOBAHHOCTh YMEHUMA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JIJISl COCTABJICHUS MOJIEKYJISAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKHUX
BEIIIECTB;

COCTaBJISITh YPABHEHMSI XMMHMUYECKUX PEAKIMM U PacKpbhIBaTh MX CYIIHOCTD:
OKHCJIUTENbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUM  MOCPEACTBOM  COCTABJIECHUS
AJIEKTPOHHOrO OajaHca »JTUX peakluil, peakuuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUS UX IMOJIHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUI;



M3TOTaBJIMBATh MOJICJIM MOJIEKYJI OPraHUYECKUX BEIIECTB JJIsI WLIFOCTPAIUU
UX XUMHYECKOTO ¥ TPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHUPOBAHHOCTh YMEHHUM: YCTaHABIMBATh MPHHAIICKHOCTh H3yUCHHBIX
OpraHWYECKUX BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OMNPEACIEHHOMY
KJIACCY/TpyIIie COCAWHECHWH, JaBaTh WM Ha3BaHUS IO CUCTEMAaTHYECKOU
Homenkiatype (IUPAC) m nmpuBOIWTH TpUBHAIbHBIC HA3BaHWS JJII OTACIBHBIX
MpeCTaBUTENICH OPTaHMYECKUX BEIIECTB (PTHIICH, alleTUJICH, TOIYOJ, TVIMIICPUH,
STUJICHTJIUKOJb, (GeHod, (QopManbaeTua, aleTalbJeTH]l, areToOH, MYypaBbHHAs
KHCIIOTa, YKCYCHAsl KUCJI0Ta, CTeapUHOBAs, OJICMHOBAsI, MAIbMAUTHHOBAS KUCIOTHI,
TJIMIMH, ajJaHuH, MalibTo3a, (PpyKTO3a, aHWJIWH, TUBUHWJ, WU3OIMPEH, XJOPOIPEH,
CTUPOJ U IPYTHUE);

chOpPMHUPOBAHHOCTh YMEHHS OMNPENETATh BHUJ XUMHUYECKOH CBSI3U B
OpTraHWYECKUX COCAWHEHUAX (KOBAJICHTHAs W HWOHHAs CBs3b, G- M T-CBS3b,
BOJIOPOJHAS CBA3b);

cOPMHUPOBAHHOCTh YMEHHS MPUMEHATH TIOJOKCHUS TEOPHH CTPOCHHUS
opranndeckux BemecTB A. M. BytiepoBa s 0ObsICHEHNS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTAaBa U CTPOECHUS;

chOpMHUPOBAHHOCTh ~ YMEHHUM  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
¢u3nUeckue M XMMHYECKHE CBOMCTBA TUIHMYHBIX TIPEICTABHTENCH pa3IUIHBIX
KJIACCOB OPTaHWYECKHX BEIIECTB: aJIKAHOB, IIMKJIOAIKAHOB, aJIKEHOB, aJIKaJECHOB,
QTKWHOB, apOMATHYECKUX YTIJICBOJAOPOMOB, CIHPTOB, ajbJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCIIOT, IIPOCTHIX M CIIOXHBIX 3(PHPOB, KUPOB, HUTPOCOSAUHEHUN 1
aMUHOB, aAMHUHOKHCIIOT, O€JKOB, YIJIEBOJAOB (MOHO-, JW- W TOJHUCAXapHUIOB),
WUTIOCTPUPOBATh  TEHETHYECKYI0  CBSI3b  MEXKIYy HUMH  ypaBHCHHUSMU
COOTBETCTBYIOIIUX XHMHUYECKHX PEaKIUA C WCIOIb30BAHUEM CTPYKTYPHBIX
dopmy;

c(OpPMHUPOBAHHOCTh YMEHMsI TIOATBEP)KIATh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHWYECKUX COCTMHEHUM OT
KPaTHOCTH M TUIIAa KOBAJICHTHOM CBS3U (G- M T-CBSI3U), B3AUMHOTO BIUSHUS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOYHUKHU yTIEBOAOPOJIHOTO
CeIpbsi (HepTh, TPUPOAHBIM Ta3, Yrojb), CIOCOOBI €ro mnepepadoTKu U
MPaKTUYECKOe MPUMEHEHHE MPOAYKTOB MEPEepadOTKU;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CHUCTEMOM 3HAHUM O €CTECTBEHHO-HAYUYHBIX
MeToAax MO3HaHUS — HAOIIOJICHUH, U3MEPEHUH, MOJICIUPOBAHUH, YKCIIEPUMEHTE
(peaaTbHOM M MBICIICHHOM) U YMCHHS IPUMEHSTD 3TH 3HAHHS;

c(hOpMHUPOBAHHOCTH yMEHUS IPUMEHSTD OCHOBHBIC oTepaIuu
MBICITUTEILHON JICSITEIPHOCTA — aHaJIu3 M CHUHTE3, CpaBHEHHE, O00O0OIIeHue,



CUCTEMAaTHU3aIMIO, BBISBICHUE NMPUUYUHHO-CIIEICTBEHHBIX CBA3EH — ISl M3Y4YEHUs
CBONCTB BEILIECTB U XUMHUUYECKUX PEAKLINM;

c(hOpPMUPOBAHHOCTh YMEHHUI: BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C
MOHATUSMH U TIPEACTABICHUSIMU JPYTHX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0ojiee OCO3HAHHOTO MOHHMMAaHHUSl CYIIHOCTH MAaTE€pUaJIbHOTO €IMHCTBA MHpA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHMS IO OPTraHUYECKOW XUMHH HJiS OOBACHEHHS W
MIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

chOpPMHUPOBAHHOCTh YMEHUW: TPOBOJAUTH pPAcU€Thl MO XUMHUYECKUM
dopMyniaM U ypaBHEHHMSIM XMMHUYECKUX PEAKIUI C MCIOIb30BaHUEM (DU3HMUECKHUX
BeIMYMH (Macca, OOBEM Ta3oB, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUYETHI M0 HAXOXKIACHUIO XHUMHUYECKOU
(opMyIbl BelIECTBA MO W3BECTHBIM MAaCCOBBIM JOJISIM XMMHYECKUX 3JIEMEHTOB,
IPOJYKTaM CrOpaHHusl, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATH, aHATTU3UPOBATh U OIICHUBATH
C TO3ULMM  DKOJIOTMYECKON  O€30IaCHOCTH  MOCIEJICTBUS  OBITOBOW U
MIPOM3BOJICTBEHHOM JIEITEILHOCTH YEJOBEKAa, CBA3aHHOW C IepepabOTKOM
BELIECTB, UCMHOJb30BaTh MOJYUYECHHbIC 3HAHUS JJI IPUHATUS TPAMOTHBIX PELICHUN
MpoOJIeM B CUTYAIUAX, CBA3AHHBIX C XUMUEH;

c(OPMHUPOBAHHOCTh YMEHMI: CaMOCTOSITENIbHO IJIAHUPOBATh U IMPOBOJAMTH
XUMUYECKUM DKCIEPUMEHT (TIOJly4eHHE W H3YyYEeHHE CBOWCTB OpPraHWYECKHX
BELIECTB, KAYECTBEHHbIC PEAKLUHUU YTJIECBOJOPOJOB PpA3JIMUYHBIX KJIACCOB U
KHUCIIOPOJICOICPKAIIMX OPTraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTATbHBIX
3ala4 MO PACMO3HABAHUIO OPraHWYECKUX BEIECTB) C COONIOJACHHEM MPaBUII
0e3omacHOro OOpallleHusl ¢ BellecTBaMU M J1a0OpaTOPHBIM O0OpYAOBaHUEM,
dopMynupoBaTh I1ENb HCCIEAOBAHMS, TNPEJICTABIATh B Ppa3lIWYHONW Qopme
pe3ynbTaThl SKCIIEPUMEHTA, aHAIIM3UPOBATH ¢ OLIEHUBATh UX JIOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHMIA:

coOI0/1aTh TpaBuia SKOJOTHMUECKH 11e71eCO00pa3HOro MOBEACHUS B OBITY U
TPYJOBON NEATEIIBHOCTH B LEJISAX COXPAHEHUS CBOETO 3/I0POBbS, OKPYXKAOIIEH
OPUPOIHON CPEbl U TIOCTUKEHUS €€ YCTOMYUBOTO PAa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JEWCTBUSI HA >KUBBIE OpPTraHU3MBI
onpeeaEHHbIX OPraHUYECKUX BEIIECTB, MOHUMAs cMbIci nokaszaTens [IJIK;

aHAIM3UPOBAThH I1E€CO00PA3HOCTh MPUMEHEHHUSI OPTaHWYECKHX BEIECTB B
MIPOMBILIIEHHOCTH U B OBITY C TOUKHU 3pE€HUS COOTHOIICHUSI PUCK-TI0JIb3a;

chOpPMHUPOBAHHOCTh yMEHUH: OCYIICCTBISATH II€JICHANPABICHHBIA TOUCK
XUMUYECKON MH(POpMALIUK B PA3IMYHBIX UCTOUHHUKAX (HaydHas U yueOHO-Hay4dHas
auTepaTypa, CpecTBa MaccoBor uH(popmaluu, UHTepHeT U apyrue), KpUTHIECKH
aHAJIM3UPOBATh XMMUUYECKYIO MH(MOpMaIMIo, epepadaThiBaTh €€ U HCIOJIb30BaTh
B COOTBETCTBHUU C TTOCTABJICHHOUN yueOHOM 3aqa9ei.



11 KVIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHUA Kypca «OOmias M HeopraHuyeckas
XUMHS» OTPAXkKaroT:

c(OPMHUPOBAHHOCTh TMPEJACTABICHUI: O MaTepUaIbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX M II03HABAEMOCTH SIBJICHHU IPUPOABI, O MECT€ M 3HAYEHUH
XUMHHM B CHCTEME €CTECTBEHHBIX HayK U €€ poJid B 0OECIEUYEHUU YCTONYMBOIO
pa3BUTHS, B PEUICHUU NPOOJIEM SKOJOTMYECKOM, HHEPreTUYECKOW U MUILEBOU
0€e30MacHOCTH, B Pa3BUTHUU MEIMIIMHBI, CO3JJaHUM HOBBIX MaTEPHAJIOB, HOBBIX
UCTOYHHUKOB JHEPrUU, B 0OECHEUYEHUHM PAUUMOHAIBHOIO IMPUPOJIONOJIb30BAHUSA, B
GbopMUPOBAaHUM MHMPOBO33PECHUS H OOIICH KyJIbTyphbl UEJIOBEKa, a TaKxke
AKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUSI K CBOEMY 3J0pPOBbI0 U TMPUPOJAHOMU

cperne;
BJIQJCHHEC  CHUCTEMOW  XMMHYECKMX  3HaHHMH, KOTOpas  BKJIIOYACT:
OCHOBOITOJIATAIOIINE TMOHATHS — XHUMHYSCKHH 3JIEMEHT, aToM, SJIpO aroma,

M30TOIIbI, DJICKTPOHHAst 000JI0UKa aToMa, S-, P-, d-aToMHbIe OpOHUTAIN, OCHOBHOE M
BO30YKIEHHOE COCTOSIHUS aToma, THOpHAW3amus aTOMHBIX OpOWTajel, WOH,
MOJICKYJIa, BAJICHTHOCTH, JJICKTPOOTPHIATCIIBHOCTh, CTEICHh  OKHUCIICHUS,
XUMHAYECKass CBsA3b (KOBaJICHTHAs, WOHHAs, MeTaJUIM4YecKas, BOIOPOJIHAA),
KpUCTAJUTMYECKass peméTka, XUMUYECKas pPEaklus, pPacTBOpP, DJICKTPOIUTHI,
HEDJIEKTPOJIUTHI, JJICKTPOIUTHYECKAs JTHUCCONMAIMSA, CTENEHb JUCCOIHAIIHH,
BOJOPOJHBIA TOKa3aTelb, OKHCIUTEIb, BOCCTAHOBUTEIh, TEIUIOBOW J(hderT
XUMUYECKON peaKIui, CKOPOCTh XMMHYECKON peaKIiK, XUMUISCKOE PaBHOBECHE;
TEOPUH W 3aKOHBI (TEOpHUSA SIEKTPOJUTHYECCKON JUCCOLMAINY, TEPUOIUICCKUN
3akoH [[.1. MeHneneeBa, 3aKOH COXPaHEHUsI MAaCChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAIICHHUS SHEPTUHU MPU XUMHYECCKUX PEAKIHIX, 3aKOH MOCTOSTHCTBA COCTaBa
BEIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIHYCCKUN S3BIK
XUMUH, MHPOBO33PEHUECKHME 3HAHUSA, JIKAIlMe B OCHOBE TOHUMAaHUS
NPUYMHHOCTH W CHCTEMHOCTH  XUMHUYCCKHX  SBJIICHHH,  COBPEMCHHBIC
MPEACTaBICHUSI O CTPOCHUU BEIECTBA HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM H
HAJMOJICKYJIIPHOM YPOBHSX; TMPEJACTaBICHUS O MEXaHW3MaX XUMHYCCKHX
peakuid, TEPMOJAMHAMHYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTAX  HX
MPOTEKAHUs, O XMMHUYECKOM PaBHOBECHH, PACTBOpPaxX W JUCIIEPCHBIX CHCTEMaX;
(akTOIOTHYECKHE CBEIEHUS O CBOWCTBAaX, COCTaBe, MOJYYCHHH M O€301acHOM
WCITOJIb30BAaHUH BAKHEUININX HEOPTaHUYECKHUX BEIECTB B OBITY W MPAKTUUYECKOU
NEATCIbHOCTH  YeJOBEKa, OOmMMX  HAyYHBIX  MPHUHIMIAX  XHMHYECKOTO
IIPOM3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTepHbIC MPHU3HAKU TOHSITHH,
yCTaHABJIMBATh WX B3aMMOCBS3b, MCIIOJIL30BATh COOTBETCTBYIOIIME IMOHSATHS IPH
OMHMCAaHUU HEOPTAaHWYECKUX BEIIECTB U UX MPEBPAIICHHUIA;



c(OPMHUPOBAHHOCTh YMEHHSI MCMOJb30BaTh XHMHUYECKYI0 CUMBOJUKY IS
cocraBieHus: (opMya BEUIECTB W  ypPaBHEHUM XUMHUYECKUX  PEaKIIHii,
cucremarnueckyto HoMeHkinarypy (IUPAC) u TpuBuaibHbIe Ha3BaHUS OTAEIBHBIX
BELIECTB;

c(OPMHUPOBAHHOCTb YMEHUS ONPEIEISITh BAJICHTHOCTh U CTETIEHb OKUCIECHUS
XUMHUYECKHX 3JIEMEHTOB B COEIUHEHUSX, BUJ XMUMHUYECKOH CBSI3U (KOBaJeHTHas,
WOHHAs, MeETaJuIMuecKas, BOJOpPOAHAs), THUI KPUCTAUIMYECKOW PEHIETKU
KOHKPETHOT'O BEIIECTBA;

c(OPMUPOBAHHOCTh YMEHHSI OOBSACHSATH 3aBUCUMOCTb CBOWMCTB BEIIECTB OT
BUJa XMUMHYECKON CBS3M M THUMNA KPUCTAUIMYECKOW pPEMETKH, OOMEHHBI U
JIOHOPHO-AKIENITOPHBIA MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOU CBSI3H;

chOpPMUPOBAHHOCTh  yYMEHMH:  KiIaccupUUUpOBaTh:  HEOPTaHUYECKUE
BEIIECTBA 10 UX COCTAaBY, XUMUYECKHUE PEAKIIUU N0 PA3IMUYHbIM ITPU3HAKAM (YHCITY
U COCTaBy pPEarupyrollux BELIECTB, TEIUIOBOMY 3((EKTy peakiuuu, U3MEHEHUIO
CTENEHEH OKHUCJIEHHUS DJIEMEHTOB, OOpaTHUMOCTH, Y4YacTHUIO KaTalu3aropa u
JPYTHE); CAMOCTOSITENIbHO BHIOMPATh OCHOBAHUS M KPUTEPHUH AJI KIacCU(pUKALUN
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLUN;

c(OpPMUPOBAHHOCTh YMEHUS PACKPBIBATH CMBICI NEPUOANUECKOro 3akoHa Jl.
N. MenneneeBa 1 1I€EMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, O0BSCHUTEIBHYIO
Y IPOTHOCTUYECKYIO (PYHKIUH;

c(OPMHUPOBAHHOCTh YMEHMII: XapaKTEPU30BaATh DJIEKTPOHHOE CTPOCHHE
aTOMOB M HOHOB XHMHUYECKMX JJIEMEHTOB NIE€PBOIO—YETBEPTOrO IEPHOJIOB
[lepponmueckonn  cucrembl .M.  MengeneeBa,  ucCnonp3yss  HOHATHUA
(QHEPIETHYECKUE YPOBHW», «IHEPIETHUYCCKUE IMOJYPOBHU», «S-, P-, O-aTOMHBIC
opOuTanny», «OCHOBHOE U BO30YXIEHHOE HHEPreTHUECKUE COCTOSHUS aTOMay;
OOBACHITh 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUUYECKHX JJIEMEHTOB U HX
coeAMHEHN 1o mnepuomgaM u rpynnaMm llepmogmyeckon cucremsr [J[. U
MeHnneneeBa, BaJE€HTHbBIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHUSA
UX 3JIEKTPOHHBIX 000JI0YEK;

chOPMUPOBAHHOCTh  YMEHHUMW: XapakTepU30BaTh (OMUCHIBaTH)  OOIIME
XUMUYECKHE  CBOMCTBAa  BEIIECTB  PA3NIMYHBIX  KJACCOB,  IOJATBEPKIAThH
CYIIECTBOBAHUE TE€HETHYECKOM CBS3M MEXIy HEOPraHMYECKMMHU BEUIECTBAMU C
MTOMOIIBI0 YPAaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA;

cOPMUPOBAHHOCTh YMEHHUS PACKpbIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUH MOCPEICTBOM COCTABIIECHUS 3JEKTPOHHOro OajiaHca
ATUX PEAKIHHA; pPeaKkIMi HMOHHOTO OOMEHa IMyTEéM COCTABJICHUS WX TOJHBIX M
COKpPAllEHHBIX  HMOHHBIX  ypPaBHEHHW;  peakuuMyd  THUAPOIM3d;  PEeaKuuu
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpPe THIPOKCOKOMITIIEKCOB IMHKA U AJIFOMUHUA );



cOPMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKHX PEaKIHU ¢ Y4ETOM HUX JHEPreTHUYECKUX XapaKTepUCTHK, XapakTep
M3MEHEHUsI CKOPOCTH XHWMHUYECKOW pEaKIMW B 3aBUCUMOCTH OT Pa3IMYHBIX
(akTOpOB, a TAK)KE XapaKTep CMELIEHUSI XUMUYECKOTO0 PaBHOBECHUS MOJ] BIUSHUEM
BHEIIHUX Bo3aencTBuil (mpuHuum Jle larense);

c(OPMUPOBAHHOCTh YMEHMSI XapaKTEepU30BaTh XHUMHUYECKHE pEaKIHH,
JeXalllue B OCHOBE MMPOMBIIIJIEHHOTO MOJYYEHHUs] CEPHOM KHUCIOTHI, aMMHAKa,
oOllMe Hay4Hble MPUHLUIBI XUMUYECKUX MPOU3BOICTB; LIEIECOO0OPA3HOCTh
NPUMEHEHUS HEOPTraHWYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKHU
3pEHUs COOTHOILICHUSI PUCK-TIOJIb3a;

cOpPMHUPOBAHHOCTh BIAJEHUS CHUCTEMON 3HAHUH O METOJaX Hay4HOIO
MO3HAHUS SBJIEHUN NPUPOIbl — HAONIOJEHHUE, HW3MEpPEHHUe, MOJEIHPOBAHUE,
AKCIIEPUMEHT (peabHbII U MBICICHHBIN), UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS IPUMEHTH 3TH 3HAHUS MPU SKCIIEPUMEHTAIBHOM HCCIEA0BAHUN BEIIECTB
U i OOBSICHEHUS XHMHUYECKUX SBJICHUI, HMEIONIMX MECTO B MPUPOJE,
MPAKTUYECKON JESTEIIbHOCTH Y€JI0BEKa U B IIOBCETHEBHOM JKU3HM;

c(OpPMUPOBAHHOCTh YMEHUS BBISIBIATH B3aUMOCBSI3b XMMHUYECKUX 3HAHUHU C
MOHATUSIMU M TPEICTaBICHUSAMHU JPYIHMX €CTeCTBEHHO-HAYYHBIX IMPEIMETOB IS
00J1e€ 0CO3HAHHOTO TOHUMAHUSI MaTEPUATILHOTO €JMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUETHI: C MCIOJIb30BaHUEM
HNOHATUM «MaccoBasi JI0JIsl BEUIECTBA B PACTBOPE» M «MOJISIPHAST KOHIEHTPALIUS;
Macchl BEIIECTBAa UM 00bEMA Ta3a MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcce
Wi 00bEMY OJHOTO U3 YYAaCTBYIOIIMX B PEAKIMH BEUIECTB; TEIIOBOTO 3(deKTa
peakiiy; 3HAYeHUs BOJOPOJHOIO TMOKa3aTeliss PacCTBOPOB KHUCIOT M LIEIOUYEH C
U3BECTHOM CTEMEHBIO JUCCOLMAIuU; Macchl (00bEMa, KOIMYECTBA BEIIECTBA)
NPOJYKTa PEeaKlUu, €CIU OJIHO M3 MCXOJIHBIX BEIIECTB JIaHO B BHJIE pacTBOpa C
onpenesIEHHON MacCOBOM JI0JIE€H pacTBOPEHHOIO BEHIECTBA WIIM JIAaHO B U30BITKE
(MMeeT TpUMEcCH); JOJIM BBIXOJA MPOJAYKTa peaKkluu; OOBEMHBIX OTHOIICHUH
ra3os;

c(OpPMUPOBAHHOCTh YMEHHI: CaMOCTOSITENIbHO IJIAHUPOBATh U IMPOBOJAMTH
XUMHUYECKMM  OKCHEpPUMEHT  (MpOBEACHHE  pPEaKIUil  HMOHHOrO  OOMeHa,
MOATBEPKJICHUE KAU€CTBEHHOIO COCTaBa HEOPTAHUUECKUX BEIIECTB, ONPEACIICHUE
Cpelbl pPacTBOPOB BEIIECTB C TOMOIIbIO HHAMKATOPOB, HW3Y4YEHHE BIUSHUSA
pa3NuyHBIX  (AKTOPOB HAa CKOPOCTh XMUMHUYECKOM  pEaKIUH, pPEIICHHE
SKCIIEPUMEHTANBHBIX 3afady 1o TemMam «Meramisl» U «Hemeramisl»y) ¢
coOmroieHneM mpaBuil 0e30macHOro oOpaIieHus: ¢ BellecTBaMu U JabopaTOPHBIM
o0opynoBanueM, (opMyaupoBaTh I1eJdb HUCCIEIOBAaHUS, MPEJICTaBIATH B
paznuyHOil (opMe pe3ysbTaThl SKCIEPUMEHTA, aHATM3UPOBATh U OILEHUBATH UX
JOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHI: COOJII0OIaTh MPaBUJIIA MOJIb30BAHUSI XUMHUECKOM
MOCy/IOM W JabopaTOpHBIM OOOpPYIOBaHWEM, OOpalleHHs] C BEIIeCTBAaMU B
COOTBETCTBUU C MHCTPYKLMSIMHU TIO BBINIOJHEHUIO J1a0OpPaTOPHBIX XUMHUYECKHX
OTBITOB, JKOJOTUYECKH IIEJIECOOOPA3HOTO TMOBEACHUS B OBITY W TPYAOBOU
JESATEIbHOCTH B LIETSAX COXPAHEHUS! CBOETO 3J0POBbs, OKPYKAOUIEH NPUPOAHOU
Cpenbl W JOCTWXKEHHA €€ YCTOMYMBOTO pa3BUTHSA, OCO3HABATh OIACHOCTH
TOKCUYECKOTO JIEWCTBUS Ha JKMBBIE OPraHU3MBbI ONpPEACIEHHBIX HEOPTraHUYECKUX
BEIECTB, MOHKUMAas cMbIC mokazatens [1JIK;

c(OpPMUPOBAHHOCTh YMEHUH: OCYIIECTBIATh LEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(POpMALIUK B PA3IUUYHBIX UCTOUHHUKAX (HaydyHas U yueOHO-Hay4dHas
auTeparypa, cpeAcTBa MaccoBoil nHdopmanuu, IaTEepHET U Ipyrue), KpUTUUECKU
aHAJIM3UPOBATh XUMHUYECKYI0 MHPOpMalLMIO, epepadaThiBaTh €€ U UCIOIb30BATh
B COOTBETCTBHUU C NMOCTABJICHHON y4eOHOM 3a1auei.
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https://m.edsoo.ru/JI9OENZ9M

3.1  Couprsr. ®enon 11

KapOoHumpHBIE COeTMHEHUS: aTbICTHIbI
3.2  umxeroHsl. KapOOHOBBIE KUCIIOTHI. 21
Crnoxusie 3¢upsl. XKupbl

3.3 VYrueBousl 9 1
Hroro no pazneny 41

Pasnen 4. A3oTcoaep:kaniue oprannieckue coeJuHeHus!

4.1 Amusbl. AMUHOKHCIOTHL. benku 12 1
Hroro no pazneny 12
Pa3znen 5. BoicokomoJieKyJIsipHbIE COeIMHEHU S

5.1  BblcOKOMOJEKYIApHBIE COEIUHEHUS 6

Uroro mo pazmeny 6

OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 102

https://m.edsoo.ru/TJI36WGJ5

https://m.edso0.ru/O2NWGJZU?2

https://m.edso00.ru/962BYGF10

https://m.edsoo.ru/K8B3H5PS1

https://m.edsoo.ru/VLVADEWA
B



https://m.edsoo.ru/TJI36WGJ5
https://m.edsoo.ru/O2NWGJZU2
https://m.edsoo.ru/962BYGF1O
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/VLVADEWAB
https://m.edsoo.ru/VLVADEWAB

11 KJIACC

HanmenoBanue
Ne
pa3aesoB U TeM
n/n KosaunyecTBo yacos
NPOrpamMMbl
KonTtpoJbHbie
Bcero
padoThbI

Pa3nen 1. TeopeTuyeckue 0CHOBbI XUMHUH

Crtpoenue aToma.
[Tepronnueckuii
3aKOH U
11 [Tepuonnueckas
' cucrema
XUMHYECKHX
anemenToB [[. H.

MenneneeBa

Crtpoenue
BEIIIECTBA.
MHmuoroob6pasue
BCIIIECTB

1.2

XUMHUYECKUE
1.3
peakuuu

Hroro no pazneny

Paznen 2. Heoprannyeckasi XuMust
2.1  Hemeramisl

2.2  Merawisl

39

11

19

31
23

IIpakTH4eckne
padoThbI
1
1

JJIEKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE
pecypchl
https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/W4FD2VJF8
3 https://m.edsoo.ru/QHDJZGESH

https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21



https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21

Utoro mo pazneny 54

Pa3zgen 3. Xumusa n
JKM3HD

MCTOZ[I)I IIO3HaHUA

3.1 B xumuu. XuMus 9
KU3HD
Hroro mo pazneny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

102

https://m.edso00.ru/2Q4016NXK



https://m.edsoo.ru/2Q40I6NXK




HOYPOUYHOE INIVIAHUPOBAHHUE

10 KVIACC
Ne Tema ypoxa Mara JJIeKTPOHHbIE HU(]POBHIE
n/n KosnuyecTBo yacoB H3yYEeHUS o0pa3oBaTe/ibHbIE pecypchl
KonTpoubnbsie IIpakTuyeckue
Bcero

padoTbl padoThI

[Ipenmer u 3HaUeHNE
OPraHU4YeCKON XUMHH,
MPECTaBICHHUE O 1 02.09.2025 https://m.edsoo.ru/48G4H34K4

MHOT000Pa3uN OPTaHUIECKUX

COETMHEHUN

DJIEKTPOHHOE CTPOCHKE aTOMa
yriaepoaa (OCHOBHOE U
BO30Y)KIEHHOE COCTOSTHUSA). 1 02.09.2025 https://m.edsoo.ru/0DI6 T8LIR

BaneutHrle BO3MOXKHOCTH

aToMma yrieposja

XuMH4ecKas CBsi3b B
OpPraHN4YCCKHUX COCOAUHCHUAX.
Mexanu3Mbl 00pa3oBaHus 1 04.09.2025 https://m.eds00.ru/C42CCDY5S

KOBAJIEHTHOM CBS3U, CIIOCOOLI

pas3psbiBa CBI3EM

Teopus crpoenus
OpPTraHUYECKUX COCAMHEHUN A. 1 09.09.2025 https://m.edsoo.ru/MIAFQ4PQO
M. bytneposa

B :
HIBL HSOMEDHH: CTPYKTYpHaA, 1 00.09.2025 hitps:/m.edso0.r/GN3OZ8AHX

IPOCTPAHCTBEHHASI.


https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX

10

11

12

OnexTpoHHbIE (P (HEKTH B
MOJIEKYJIaX OPraHU4YECKUX
COeIMHEHNN

IIpencraBnenue o
KJIaCCU(UKAIIUU U
CHUCTeMaTHUYeCKast
Homenkiaarypa (IUPAC)
OpPTaHMYECKUX BEIICCTB

Knaccudukamus peaxiuii B
OPraHUYeCKOW XUMHUHU

Cucremaruzanus U 00001IcHHIE
3HAHUH 110 TeME

AJIKaHBI: TOMOJIOTHYECKUI
pan, obmas popmyna,
HOMEHKJIaTypa U U30Mepus,
AIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYT

dusnyeckre U XUMHYECKUE
CBOMCTBA aJIKAaHOB

HaxoxneHne ankaHoB B
npupoje. Criocoos
MOJTyYCHUSI U IPUMCHEHHUE
aJTKaHOB

[uxnoankansl: o0Omas
dbopMyIta, HOMEHKIIATypa U
M30MepHsi, 0COOEHHOCTH
CTPOCHUS U XUMHUECKUX
CBOICTB, CIIOCOOBI MTOTYYCHUS

11.09.2025

16.09.2025

16.09.2025

18.09.2025

https://m.edsoo.ru/P6AQNOU22

https://m.edsoo.ru/M5DJY MP9M

https://m.edsoo.ru/SKOA3EB67

https://m.edsoo.ru/SHWFWZ174

https://m.edso0.ru/GV8LNQJ3X

23.09.2025

https://m.edsoo.ru/AB2ZKXXIZ

23.09.2025

https://m.edso0.ru/Q4B5900Q1A

25.09.2025


https://m.edsoo.ru/P6AQN0U22
https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A

13

14

15

16

17

18

19

Y IPUMEHEHNE

Pemenne pacuéTHbIX 3a1a4 Ha
OIpEIETICHNE MOJIEKYJIIPHON
(bOpMyIIBI OPraHUYECKOTO
BELIECTBA 10 MAaCCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIIUX B €0 COCTaB.
CucreMatuzanus u
00001IeHre 3HAaHH TT0 TEME
AJKEHBI: TOMOJIOTHYECCKHUI
psn, obmras hopmyra,
HOMCHKJIATYPa, DJICKTPOHHOE
Y TIPOCTPAaHCTBEHHOE 1
CTPOEHUE MOJIEKYIL.

CTpyKTypHas ¥ IIUC-TPaHC-

U30MEpHST aJIKEHOB

Pu3n4eCKre 1 XUMUYECKUE

cBoOlcTBa ankeHoB. [IpaBuio 1
MapkoBHHMKOBa

CriocoOsl MoTy4eHus u
PUMEHEHHE AIKCHOB

[IpakTuueckas padora Ne 1 o

teme "[lonydyeHue 3THIIeHA U 1
M3Yy4YEHUE €ro CBOUCTB"
Pemenne pacu€rHeix 3a1a4 Ha
OIpEIEIICHNE MOJIEKYJISIPHON
(bOpMyIIBI OPraHUYECKOTO
BELIECTBA

ATKaTueHBbl: CONPSHKEHHBIE, 1

30.09.2025

30.09.2025

02.10.2025

07.10.2025

07.10.2025

09.10.2025

https://m.edsoo.ru/ED66JALEK

https://m.edsoo.ru/NCGOE2K0J

https://m.edso0.ru/6 XZHRIRTW

https://m.edsoo.ru/YS8ODCR6ZN

https://m.edsoo.ru/HHCGPAVH5

https://m.edsoo.ru/XYWNMAYNA

https://m.edsoo.ru/EKDS1U5UV



https://m.edsoo.ru/ED66JALEK
https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV

20

21

22

23

24

25

26

27

28

U30JIMPOBAHHBIE,
KyMYJIUPOBaHHBIE.
Oco0eHHOCTH AJIEKTPOHHOTO
CTpOCHUS

XUMHYECKHE CBOUCTBA
COIPSKEHHBIX TUEHOB

CriocoOsl nosty4eHus u
NPUMEHEHHE AJIKaTUCHOB
AJIKVWHBI: TOMOJIOTUYECKUI
psin, odomast hopmya,
HOMEHKJIATypa, JJIEKTPOHHOE
Y TIPOCTPAaHCTBEHHOE
CTPOEHHE MOJIEKYI,
¢du3nveckrue CBOKWCTBA

XHUMHYECKHE CBOMCTBA
AJIKUHOB

KauecTBeHHbIe peakiiuu Ha
TPOMHYIO CBS3b

CriocoOsl nosty4eHus u
MIPUMEHEHUE aJTKMHOB
Pemenue 3amau: pac4€rsl o
YPaBHEHUIO XUMUYECKOU
peakiuu

CucreMaTuzanus u
000011IeHrEe 3HAaHU 110 TEME
ApeHbl: TOMOJIOTUYECKUI
psiz, obmas popmyna,
HOMEHKJIaTypa. DJIEKTPOHHOE

14.10.2025

14.10.2025

16.10.2025

21.10.2025

21.10.2025

23.10.2025

04.11.2025

04.11.2025

06.11.2025

11.11.2025

https://m.edso0.ru/M356GLRBE

https://m.edsoo.ru/KT8M1N272

https://m.edso0.ru/N65WYKD93

https://m.edsoo.ru/MQ7A03SUC

https://m.edsoo.ru/45UN142UY

https://m.edsoo.ru/SYL7VWAMA

https://m.edso0.ru/Q7XMPZSRF

https://m.edso0.ru/19DNOP1N8

https://m.edsoo.ru/\WWNGDLBK5D



https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93
https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D

29

30

31

32

33

34

35

36

37

Y TIPOCTPAHCTBEHHOE
CTpOEHHUE MOJIEKYJ OeH30I1a U
TOJIyoJIa, UX (PU3NUYECKUE
CBONCTBa

XUMHUYECKUE CBOUCTBA
apeHOB: PEAKIINH 3aMEIICHUS

XHUMHYECKHE CBOMCTBA
apeHOB: PEAKITUU
MIPUCOCTUHECHUS, OKUCTICHUE
TOMOJIOTOB OEH30J1a

Oc00EHHOCTH XUMHYECKAX
CBONCTB CTHpOJIA

Pemenue pacu€rHpix 3a1a4 Ha
ompeieNIieHne MOJICKYJISIPHON
(bOpMyIIBI OPraHUYECKOTO
BEIIESCTBA

CriocoOsl nosty4eHus u
NpUMEHEHHE apeHOB

['eHeTHYECKas CBSA3H MEKITY
pa3IMYHBIMH KJIacCaMu
YIJIEBOIOPOIOB

Pacué€rel o ypaBHEHUAM
XUMHYECKHUX PEAKIIHIA.
Cucrematuzanus u
000011IeHrE 3HAHUI 10 TEME

[Tpuponnsiii ra3. [lomyTHbie
HE(TSHBIC Ta3bl

KameHnHblii yroyib 1 NpoayKThl

11.11.2025

13.11.2025

18.11.2025

18.11.2025

20.11.2025

25.11.2025

25.11.2025

27.11.2025

https://m.edsoo.ru/FCNHX9WY'1

https://m.edsoo.ru/CSBNGDUCS

https://m.edsoo.ru/F2K2CB5PG

https://m.edso0.ru/QFKSRGCXW

https://m.edsoo.ru/2VKLXNJZ4

https://m.edso0.ru/IX7QM5T7F

https://m.edso0.ru/9VBZTY4PI

https://m.edsoo.ru/CK1CUWWEN

https://m.edsoo.ru/BDDEXD2FV



https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV

38

39

40

41

42

43

44

ero nepepaboTKu

Hedtb u ciocoOs1 €€
nepepabotku. [Ipumenenmne
MIPOJYKTOB MEePepadOTKH
HeTH

['enernueckas cBsI3b MEKIY
Pa3IUYHBIMH KJaccaMu
YTIIEBOIOPOIOB
["asiorenonpoun3BoIHbIE
YTIIEBOIOPOIOB: SJIEKTPOHHOE
CTPOCHHE; pEeaKIUH
3aMEIICHUS TaJloTreHa
JlelicTBue miea04Yei HA
TaJIOTeHIIPOU3BO/IHBIC.
B3aumonelictsue
JIATAJIOTCHAJIKAHOB C MarHUEM
U [IHHKOM

CucremaTuzanus u
000011IeHIE 3HAHUH T10
pazneny "VYrieBonopoasl"
KounTponsnas padora Ne 1 o
TeMe "YTieBo1opoasl"

[IpenenbHbIe 0IHOATOMHBIE
CHUPTHI: TOMOJIOTUYECKUI
psn, obmras hopmyra,
CTPOEHHUE MOJIEKYII,
M30MepHsi, HOMEHKJIATypa,
KJaccupukanus, Gpuznyeckue
CBOWCTBA

02.12.2025

02.12.2025

04.12.2025

09.12.2025

09.12.2025

11.12.2025

16.12.2025

16.12.2025

https://m.eds00.ru/ORE9Y2CYG

https://m.edsoo.ru/HQ22U8ZHE

https://m.edso0.ru/XX94BSSGR

https://m.edsoo.ru/FF11CTOKA

https://m.edsoo.ru/6 XBYFOLLD

https://m.edsoo.ru/EJH90TT50

https://m.edsoo.ru/I9NSKPMLB



https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA
https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB

45

46

47

48

49

50

o1

52

53

XUMHUYECKUE CBOUCTBA
MpeeabHbIX OJTHOATOMHBIX
CIIUPTOB

CriocoOsI MoNTy4eHus u
PUMEHEHHE OTHOATOMHBIX
CIIHPTOB

[IpocTtsie a¢upsr:
HOMEHKJIaTypa U U30Mepusl,
0COOEHHOCTH (PUBHUYECKUX U
XUMHYCCKHX CBOMCTB

MHOroaToMHbIC CITUPTHI:
STUJICHTJIUKOJIb Y TJIHICPHH,
ux pU3NIECKUe U
XUMHYCCKHE CBOMCTBA

CriocoOsI MoNTy4eHus U
NPUMEHEHHE MHOTOATOMHBIX
CIIHPTOB

@DeHOoI: CTPOEHUE MOJIEKYJIBL,
¢buznyeckue cBOMCTBA.
TokcuaHOCTH eHoa

XUMHUYECKUE CBOUCTBA
denomna

CriocoOsl Mosty4eHus u
npuMeHeHne GeHona

[TpakTuueckas padota Ne 2.
Pewenne
HKCIIEPUMEHTAIIBHBIX 3a]a4
no TeMe "Crupthl ¥ peHonsr"

18.12.2025

23.12.2025

23.12.2025

25.12.2025

30.12.2025

30.12.2025

13.01.2026

13.01.2026

15.01.2026

https://m.edsoo.ru/VHOGFCVLZ

https://m.edsoo.ru/N9HOJ3V12

https://m.edsoo.ru/UUYC7UU21

https://m.edsoo.ru/KMYAEGB5AX

https://m.edsoo.ru/EU9L4B5H6

https://m.eds00.ru/0117TP1EX

https://m.edsoo.ru/DRURODFRJ

https://m.edsoo.ru/60B9BOAKU

https://m.edsoo.ru/SHIGNHMGK



https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK

54

55

56

57

58

59

60

61

62

CucreMatuzanus u
000011IeH1E 3HAHU 110 TEME

AJbIETUIBI U KETOHBI:
DJIEKTPOHHOE CTPOCHHUE
KapOOHUIBHOU TPYMIIbL;
TOMOJIOTHYECKHUE PSIbI,
obmast popmyina, U3oMepus U
HOMEHKJIaTypa

AJbICTHIBI U KETOHBI:
(busznuecKre CBOMCTBA;
peaKIuy IPUCOCTUHECHHUS

Peakuym okucineHus u
Ka4eCTBEHHBIC PEAKIINU
aIbJIETUIOB U KETOHOB

CriocoOsI MoTy4eHus
aITbJICTU/IOB 1 KETOHOB

OAHOOCHOBHBIE MpEENIbHbIE
KapOOHOBBIE KHCIIOTHI,
0COOEHHOCTHU CTPOEHUS UX
MOJIEKYIT

H3omepust 1 HOMEHKIIATypa
KapOOHOBBIX KHUCJIOT, UX
buznueckue cBoiicTBa

XHUMHYECKHE CBOMCTBA
MIPEACIIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHCIIOT
OCOOEHHOCTH CBOMCTB
MYPAaBbUHOMN KHUCIIOTBHI.

20.01.2026

20.01.2026

22.01.2026

27.01.2026

27.01.2026

29.01.2026

03.02.2026

03.02.2026

05.02.2026

https://m.edso00.ru/J7BOQOWDB6

https://m.edsoo.ru/DHUDYUVGN

https://m.edsoo.ru/FTMHFTV8V

https://m.edso0.ru/MT7LK3HUT

https://m.edso0.ru/KOSEDOZNC

https://m.edso0.ru/SAG3IMM12R

https://m.edsoo.ru/88RK8HSL4

https://m.edsoo.ru/FG799CL7C

https://m.edsoo.ru/NCRPAK4Z0Q



https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/KOSEDOZNC
https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ

63

64

65

66

67

68

69

MHoroo6pasue kapOOHOBBIX
KUCJIOT

Oco0eHHOCTH CBOMCTB:
HETIPEeIeJIbHBIX U
apoMaTHYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX,
TUAPOKCUKAPOOHOBBIX
kucnot. [IpeacraBurenu
BBICIINX KapOOHOBBIX KUCIOT

IIonsATHE O IPOU3BOAHBIX
KapOOHOBBIX KUCIIOT

CriocoObI morydeHus u
MpUMEHEHNEe KapOOHOBBIX
KUCJIOT

CrnoxHbie d3UpHL:
TOMOJIOTUYECKHM psJl, oO1as
dbopmyia, uzomepus u
HOMEHKJIaTypa

dusnueckue U XUMUYECKHE
cBoiicTBa 3¢pupoB

Pemenne pacu€tHbIx 3a1a4:
10 YPABHEHUIO XUMHYECKOU
peaxiuu, Ha Onpe/eIeHue
MOJIEKYJISIPHOM (hopMyITBI
OpPraHMYECKOT0 BEIecTBa
[TpakTuueckas padora Ne 3.
Pemenne
HKCIIEPUMEHTAIIBHBIX 3a]a4
o TeMe "KapOoHoBbIe

10.02.2026

10.02.2026

12.02.2026

17.02.2026

17.02.2026

19.02.2026

24.02.2026

https://m.edso0.ru/PO7B20AZG

https://m.edsoo.ru/ASMOQKWR52

https://m.edsoo0.ru/ZY83U872I

https://m.edsoo.ru/4C5QIMALE

https://m.edsoo.ru/TCIGEW2K6

https://m.edsoo0.ru/K512Q00HVD

https://m.edso00.ru/OGEJG17Z6Q



https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE
https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q

70

71

72

73

74

75

76

77

KucHoThL. CiioxxHbIe d3Gups"

Kupsr: cTtpoenue,
du3nvecKre 1 XUMHIECKUE
cBoMcTBa (THAPOIIU3)

Oco0eHHOCTH CBOMCTB
’KHPOB, COJIEPKAIUX OCTATKU
HETIPEACTbHBIX KUPHBIX
KHUCIIOT. JKupbl B Ipupoie

MpL1a Kak CoJIM BBICIIMX
KapOOHOBBIX KHUCJIOT, UX
Moroniee aerctaue. Ilonstue
0 CUHTETUYECKHX MOIOIINX
cpeactBax (CMC)
['enetrnueckas cBA3b
YTJIEBOJOPOIOB U
KHUCJIOPOJICOAEPIKAILIUX
OpPraHNYECKUX BEIECTB
Pacué€rel 1o ypaBHEHUAM
XUMHUYECKUX PeaKIHii

Cucremaruzanus u
000011IeHrE 3HAHUI 10 TEME

OO0mas XxapakTepucTuKa
YTJIEBOJIOB U KJlaccuUKaIus
YIJ1€BOJIOB (MOHO-, AU- U
MOJINCAXapHUIbI)
Momnocaxapuasl: pu3HUEeCcKue
CBOMCTBA W HAXO0XKJCHUE B
pupo/ie

24.02.2026

26.02.2026

03.03.2026

03.03.2026

05.03.2026

10.03.2026

10.03.2026

12.03.2026

https://m.edso0.ru/9SIVVGAD3

https://m.edsoo.ru/HAIOMQY A6

https://m.edsoo.ru/YPLLOQUE7?

https://m.edsoo.ru/A8FI5XVSU

https://m.edsoo.ru/LZ5VLL2BX

https://m.edsoo.ru/S8WMS8F7D7

https://m.edso0.ru/01RIX8HGR

https://m.edsoo.ru/SDKMBGIF6



https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6

78

79

80

81

82

83

84

85

IIpnMeHeHne rroKo36l, €€
3HAYEHUE B
KHU3HEJIEATEIIbHOCTU
OpraHusma

Jucaxapunpl: caxaposa,
MajbTO3a U JaKT03a.
Haxoxnenue B pupone u
MIPUMEHEHUE UCaXapUJIOB

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIEKYJ, PU3NIECKHe
Y XUMHUYECKUE CBOMCTBA,
IpPUMEHEHHE

[TonsaTne 06 UCKYCCTBEHHBIX
BOJIOKHAX

Pemenue pacueTHbIx 3a/1a4 HA
omnpeieNieHre JOJIU BbhIX0/1a
MPOJYKTa PEaKIUu OT
TEOPETHUYECKU BO3ZMOXKHOTO
Cucremaruzanus u
000011IeH1E 3HAHU 110
pazneny

KontponsHas pabota Ne 2 mo
teme "Kucnopoacoaepxkaiiue
OpraHUYecKUe coequHeHus"
AMUHBL: K1accuuKaius,
CTpPOEHHUE MOJIEKYJI, o011as
dbopmyia, nzomepusi,
HOMEHKJIaTypa U PU3NIeCKue
CBOWCTBA

17.03.2026

17.03.2026

19.03.2026

24.03.2026

24.03.2026

26.03.2026

07.04.2026

07.04.2026

https://m.edso00.ru/6LS9BLN9Q

https://m.edsoo.ru/0YDXJOOUH

https://m.edsoo.ru/52Z6 UKUNG

https://m.edso0.ru/CPO60DRNM

https://m.edsoo.ru/FVQ99R8JH

https://m.edsoo.ru/YTA71S0GH

https://m.edso00.ru/40ZT3216M

https://m.eds00.ru/64T9T10Z2V



https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/FVQ99R8JH
https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV

86

87

88

89

90

91

92

93

XUMHYECKUE CBOMCTBA
anmuQaTUICCKUX aMUHOB

AHUIVH: CTPOCHHE aHWJIMHA,
0COOEHHOCTH XUMHUYECKAX
CBOWCTB aHUJIMHA

CriocoOslI MONTy4eHUs U
NpUMEHEHHE an()aTUISCKUX
aMHUHOB

AMUHOKHCIIOTHI:
HOMEHKJIaTypa U U30Mepusl,
¢buznyeckue cBOMCTBA.
OTtnenbHBIC IPEACTABUTENN
0-aMHUHOKHUCJIOT

XHUMHYECKHE CBOMCTBA
AMMHOKHCJIOT, UX
OMOJOrMYSCKOE 3HAUCHHUE
amMuHOKkucJIoT. CHHTE3 U
TUAPOJIU3 TIENITUIOB

Benku kak mpupoaHbIe
MOJIMMEPBI; CTPYKTYPBI
0OEeIKOB

XUMHUYECKUE CBOUCTBA
0€eJIKOB

A3zoTconiepxaiine
reTepOLMKINYECKUE
coenuHeHus. HyknenHoBble
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouooruueckas poJib

09.04.2026

14.04.2026

14.04.2026

21.04.2026

21.04.2026

23.04.2026

28.04.2026

28.04.2026

https://m.edsoo.ru/MYC4DL1GD

https://m.edsoo.ru/FRTQ7TUDA

https://m.edsoo.ru/LCF82MVKH

https://m.edso0.ru/RQIQFGFVC

https://m.edso00.ru/16QZ981XZ

https://m.eds00.ru/C031GD96B

https://m.edso00.ru/67MDSJICA

https://m.edsoo.ru/6 A9U8JK1G



https://m.edsoo.ru/MYC4DL1GD
https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/C031GD96B
https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G

94

95

96

97

98

99

100

101

[TpakTrueckas padota Ne 4.
Pemenue

HKCIIEPUMEHTAILHBIX 33724
o Teme "A30Tcoaepxarinue
OpraHUYecKHUe coequHEeHns"

[IpakTuueckas padora Ne 5.
Pemenne
AKCIIEPUMEHTAILHBIX 3a71a9
o TeMe "Pacno3HaBaHue
OpPraHUYeCKUX COCTUHEHUN"

KonTponsHas padora Ne 3 o
TeMe "A3oTcoaepkainue
OpraHUYecKHUe coequHEHNs"

OCHOBHBIC TOHSATHS XUMUH
BBICOKOMOJIEKYJIIPHBIX
COCJIMHEHUN U METOJIbl UX
CHHTE3a —II0JIUMEpU3aus U
MOJIUKOHICHCAITUS

IImacTtMmaccel. YTunmzanusa u
nepepaboTKa MmiIacTuka

DnacToMepsl: HaTypalbHBIN
CHUHTETUYECKHEC KaydyKH.
Pe3una

BonoxkHa: HaTypaJibHbIE,
HCKYCCTBEHHBIE,
cunrernueckue. [lomumepsl
CHELUAIBHOI0 Ha3HAYEHUS

[IpakTuueckas padora Ne 6.
Pewenne

30.04.2026

05.05.2026

05.05.2026

07.05.2026

12.05.2026

12.05.2026

14.05.2026

19.05.2026

https://m.edso0.ru/NC46Z2YR7

https://m.eds00.ru/4GSLO35TE

https://m.edsoo0.ru/R69Q6G80OU

https://m.eds00.ru/7SVQS1I0N

https://m.edsoo.ru/IU7EQ648Y

https://m.edso0.ru/SO6ALFPL8

https://m.edsoo.ru/DQOJRVK4H

https://m.edsoo.ru/Y1QQLRS0OP



https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N
https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/SO6ALFPL8
https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/Y1QQLRS0P

AKCIIEPUMEHTAIIbHBIX 33]1a4
o teme "Pacrio3HaBanue
IIacTMacc U BOJIOKOH"

O00011IeHne 1
cUCTEMATH3ALIMS

HW3YYEHHOI'0 Marepuasa Io _
1 https://m.edso0.ru/REGCOZS45
Teme 19.052026 0

"BricOKOMOJIEKYISIPHBIE

102

coequHeHus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 6


https://m.edsoo.ru/REGCOZS45

11 KJIACC

Ne Tema ypoka Hara JJIeKTpOHHBbIE M (ppoBbHIE

n/n KoanyecTBo uyacos U3y4eHHsI o0pa3oBaTejibHbIE pecypcChl
Beero KoHnTtpoJbHbie IIpakTH4eckue
padoThbI padoTbI
AtoMm. CocTaB aTOMHBIX SIZIED.
XHUMHUYECKUN DIICMEHT. 1 0 0 02.09.2026 https://m.edso00.ru/NOPBJ3G7J
N3oTomnsl
CtpoeHue 3J1eKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBEIE 1 0 0 03.09.2026 https://m.edsoo.ru/9MTBPF8U5
qrcia
Knaccudukanmss Xumuaeckux
3IIEMEHTOB (S-, p-, d-, f- 1 0 0 03.09.2026  https://m.edso0.ru/MDGLT301C
HJIEMEHTBI)
P
ACTIPSACIICHHE SJIEKTPOHOB 1 0 0 09.09.2026 https://m.edso0.r/HNSVIRET2
110 ATOMHBIM OpOUTATIAM
DNeKTpOHHbIE KOH(PUTYpaIuu
aTOMOB JJIEMEHTO
TOMOB JICHEITIOB B 1 0 0 10.09.2026  https://m.eds00.ru/56M011PUG

OCHOBHOM M BO30YXJIEHHOM
COCTOSIHUU

DeKTpOHHbIE KOHPUTYpaLUU
HOHOB. 1 0 0 10.09.2026  https://m.edsoo.ru/3ZORH4PQL
DIIEKTPOOTPULIATEILHOCTh

[lepnoanueckuii 3aK0H U
[lepuoanueckas cuctema 1 0 0 16.09.2026 https://m.edsoo.ru/RRTS1FRBD
XUMHUYeCcKuX djiemeHnToB 1. 1.



https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/RRTS1FRBD

10

11

12

13

14

Menneneena, CBSI3b C
COBPEMEHHOM Teopuen
CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHYECKHX
AJIEMEHTOB M 00pa3yeMbIX
HUMH TPOCTBIX M CJIOKHBIX
BEIIECTB 10 TPYIIIaM U
neproam

Cucrematuzanus 1
000011IeH1E 3HAHUN 10 TEME

Bunsl xumMuueckon cBsI3U. MexXaHu3MEI
00pa3oBaHus KOBAJICHTHOH CBSI3H.
Bonopoanas cBsizb. MeXMOJIEKYIISIpPHBIE

B3aUMOJICHCTBUS

BasieHTHOCTD 1 BaJICHTHBIE BO3MOKHOCTH
aToMOB. CBsI3b DJIEKTPOHHON CTPYKTYPbI
MOJIEKYJI C UX TEOMETPUIECKUM

CTPOCHUEM

IIpencraBineHust 0 KOMILJIEKCHBIX
COCIMHEHMSAX: COCTaB U HOMEHKJIATypa
BemectBa MonekynsipHOTo U
HEMOJIEKYJISIPHOTO CTpOeHUs. THIb
KPHUCTAJUIMYECKUX PEIIETOK U CBOWCTBA

BEIIICCTB

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
[IpencraBnenue o KOJJIOUIHBIX

pacTBOpax

1

17.09.2026

17.09.2026

23.09.2026

24.09.2026

24.09.2026

30.09.2026

01.10.2026

https://m.edsoo.ru/M2BG8LQGU

https://m.edsoo.ru/FOHYMABMC

https://m.edsoo.ru/YSFOZQORM

https://m.edsoo.ru/FLOBCCB2E

https://m.edsoo.ru/PNUHMOOP5

https://m.edsoo.ru/40CASLVY3

https://m.edsoo.ru/8QWSNJMIO



https://m.edsoo.ru/M2BG8LQGU
https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0

15

16

17

18

19

20

21

22

23

HcTuHHBIE pacTBOPBI: HACBIILEHHBIE U
HEHACBIILEHHBIE, PACTBOPUMOCTb.
Kpucrannoruaparst

CriocoObI BeIpaKeHUST KOHIICHTPAIUH
pacTBOpPOB

Pemienue 3aau ¢ ucnonb30BaHUEM
MOHATHUH ""MaccoBas J0JIsl pACTBOPEHHOTO

nn

BellecTna', "MoJiipHas KOHIIEHTpalus'"

Krnaccudukanus u HoMeHKIIaTypa
HEOPraHMYECKHUX BEIIECTB

Cucremarusanus 1 0000IeHNUE 3HAHUI
10 TeEME

KonrtponsHast pabota mo remam
"Ctpoenue aroma. [lepnonnueckuii
3aKkoH U [lepuoauueckas cucrema
XUMHYECKUX 31eMeHTOB /[I. 1.
Menneneesa", "CTpoeHue BeliecTBa.
Mmuoroo6pasue BemiecTs"

Knaccudukanus XuMu4ecKix peakuuii B
HEOPraHWYECKON U OPraHNYECKOU
XUMUHU. 3aKOH COXPaHEHUS MaCChl
BEIIECTB; 3aKOH COXPAHEHHUS U
MIPEBPALIECHUS SHEPTUH [P XUMUYECKUX
peakuusax

TernoBsie 3¢ (HEKTH XUMUUECKHUX
peakuuil. TepMoXxumMu4eCKne ypaBHEHHUS
Brruucnenus mo ypaBHeHUAM
XUMHYECKUX PEAKIUN U

01.10.2026

07.10.2026

08.10.2026

08.10.2026

14.10.2026

15.10.2026

21.10.2026

22.10.2026

22.10.2026

https://m.edsoo.ru/MI12GZKJ8B

https://m.edsoo.ru/ZUAKS9SXC

https://m.edsoo.ru/9YY GI9X6FN

https://m.edsoo.ru/Y3JUK9MC4

https://m.edsoo.ru/7LEFEQOFM5

https://m.edsoo.ru/5ARJUK9HZ

https://m.edsoo.ru/ZOMZMS8REE

https://m.edso0.ru/9TSXHFEMT4

https://m.edsoo.ru/\V5WAVUXO0H



https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/ZUAKS9SXC
https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H

24

25

26

27

28

29

30

31

32

33

TEPMOXUMHNYCCKUM YPABHCHUAM

CKOpOCTh XMMUUYECKOHN peakiiuu, eé

3aBHCUMOCTH OT Pa3IMYHBIX (PaKTOPOB.

Karanu3 u karanuzatopsl

I'oMOreHHbIe ¥ reTepOreHHbIE PEAKLIUN

[Tpaktrueckas pabota Ne 1 mo Teme
"Bnusaue pa3auvHbIX GaKTOPOB Ha
CKOPOCTh XUMHUYECKOM peakuuu"

OOpatuMbie ¥ HEOOpPATUMBbIE PEAKIIHH.
XUMHUUYECKOE PaBHOBECUE

[IpakTuueckas pabora Ne 2 o Teme
"BiusHue pa3nuuHbiX (GaKTOpOB Ha

ITOJIOKCHUEC XUMHNYCCKOT'O paBHOBeCI/IH'

DNEKTPOIUTHYECKAS JUCCOUALUS.
CunbHBIC U CITA0BIC AIIEKTPOJIHUTEHI.
CreneHp OUCCOIUAIINN

HNonnoe npoussenenue Boapl. Cpena
BOJIHBIX PacTBOPOB. BogopoaHbIi
nokasatenb (pH) pactBopa

I'moponus coneit. Peakuun,
MPOTEKAIOIIKNE B pacCTBOpax
3JIEKTPOJIUTOB

[IpakTuyeckas pabora Ne 3 o Teme
"XuMudecKkre peakiiuu B pacTBOpax
3IEKTPOJIUTOB"
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. Baxkueime oKUCIUTENN U
BOCCTaHOBUTEIIU

05.11.2026

05.11.2026

11.11.2026

12.11.2026

12.11.2026

18.11.2026

19.11.2026

19.11.2026

25.11.2026

26.11.2026

https://m.edsoo.ru/DSEHND9EL

https://m.edsoo.ru/RN8POZ7YO

https://m.edso0.ru/NGQ05JTY7

https://m.edsoo.ru/XHPQ3BRAJ

https://m.edsoo.ru/UMB65DAVK

https://m.edsoo.ru/8UJMTOHPO

https://m.edsoo.ru/7S6FNI1YU

https://m.edsoo.ru/L5SHMAMHLJ

https://m.edso0.ru/RD8CXFMNS

https://m.edsoo.ru/AF9A7THSZT



https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/L5HMAMHLJ
https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT

34

35

36
37

38

39

40

41

42

43

44

45

MeTo1 3JIEKTPOHHOTO (3JIEKTOHHO-
MOHHOT0) OanaHca

DNEeKTPOIU3 PaCTBOPOB U PACILUIABOB
BEIIECTB

Pemenne 3a1a4 pa3JInYHbIX TUIIOB
Pemenne 3aaa4 pa3JIndHbIX TUIIOB

Cucremaruzanus 1 0000IeHNE 3HAHUI
1o Teme "XumMudeckue peakium"

KontponbHas padora o reme
"Xumudeckue peakiuun"

ITomosxkeHne HEMETAIJIOB B
[lepuoarueckon cucTeMe XUMUYECKUX
anemenToB /1. . Menneneesa u
O0COOCHHOCTH CTPOCHHSI HX aTOMOB.
du3nyeckue CBOMCTBA HEMETAIIOB

ANIOTpONHUsl HEMETAJUIOB (HA IIpUMEpe
KHCJIOpoa, cepbl, hochopa u yriepoaa)
Bonopon: monydenue, puzndeckue u
XHUMHUYECKHE CBOMCTBA. [ mapuabl

["anoreHbl: HAXOX/ICHUE B IPUPO/IEL,
CHOCOObI ONTyYeHus!, PU3NYECKUE U
XUMHUYECKHE CBOMCTBA

I'annorenoBonopoasl. Baxunenmue
KHCJIOPOJICOIEPKALLUE COSTUHEHUS
raJIOT€HOB

JIaGopaTopHble U IPOMBIIIJICHHbIE
CIOCOOBI OJTYYEHHUS TAJIOTCHOB.
[IprumeHeHne raloreHoB U uX

26.11.2026

02.12.2026

03.12.2026
03.12.2026

09.12.2026

10.12.2026

10.12.2026

16.12.2026

17.12.2026

17.12.2026

23.12.2026

24.12.2026

https://m.edsoo.ru/LCSPR4PCZ

https://m.edsoo.ru/7UCOBIP3Q

https://m.edsoo.ru/MBRCJ2BHV

https://m.edsoo.ru/REEKUYHAU

https://m.edsoo.ru/O0CUUKMF1

https://m.edso0.ru/E120ZSNS2

https://m.edso00.ru/S2T11G534

https://m.edsoo.ru/DKHVETX6S

https://m.edsoo.ru/EOAB3TJZ2

https://m.edsoo.ru/SESM200XI

https://m.edsoo.ru/FWWH6A36J

https://m.edsoo.ru/ULSR2WQ2T



https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534
https://m.edsoo.ru/DKHVETX6S
https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/UL8R2WQ2T

46

47

48
49

50

51

52

53

54

55

56

COEeIUHEHUN

[IpakTuueckas pabora Ne 4. Pemenue
HKCIIEPUMEHTAIIBHBIX 33/]1a4 [10 TEME
"T"astorensr"

Kucnopon: maboparopHbie 1
MIPOMBIIIIJIEHHBIE CIIOCOOBI TIOJTyUEHUS,
(bu3NYecKre U XUMUYECKHE CBOMCTRA.
O3oH. [IpuMeHeHne KUCIopoa 1 030Ha

OKCI/II[LI " IICPOKCHUABI
Pemenne 3a/laq pa3s/IMYHbIX TUIIOB

Cepa: HaXOXJIEHUE B TIPUPO/IE, CTIOCOOBI
MoTy4eHus1, (U3NIECKUE U XUMUUYECKHE
CBOUCTBA

CepoBonopon, cynbhus
Kucnopoacoaepskaiiue coeuHEHUS

cepbsl. OCOOEHHOCTH CBOWCTB CEpHOU
KHCJIOTBI

[Tpaktuueckas pabota Ne 5. Pemenne
AKCNEPUMEHTAJIBHBIX 3324 110 TEME
"Cepa u e€ coequHeHus"

A3OT: HaX0XJICHHUE B IIPUPOJIC, CIIOCOOBI
MOJIY4CHUsI, GU3HUECKUE U XUMHUCCKHE
CBOMCTBA. AMMHAK, HUTPHIbI
Kucnopoacoaepxaiine coeTMHEHUs
azota. OCOOCHHOCTH CBOMCTB a30THOU
KHCJIOTBI

[IpumeHeHHEe a30Ta ¥ €r0 COSAMHCHHIMA.
A3oTHBIC y1OOpeHus

24.12.2026

30.12.2026

13.01.2027
14.01.2027

14.01.2027

20.01.2027

21.01.2027

21.01.2027

27.01.2027

28.01.2027

28.01.2027

https://m.edsoo.ru/VJHPY U202

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

https://m.edsoo.ru/4AMRVPMOQAI

https://m.edsoo0.ru/Q8L50HZYY

https://m.edso00.ru/3JASEFNQOQK

https://m.edsoo.ru/PMO9PHT23

https://m.edsoo.ru/8TN3SZ505

https://m.edso00.ru/9S76ZZRFW

https://m.edsoo.ru/IZPKO7C4P

https://m.edso0.ru/271860BC3

https://m.edsoo.ru/MO1P034QF



https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/PMO9PHT23
https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/MO1P034QF
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58

59

60

61

62

63

64

65

66

67

docdop: HaXOKAECHUE B IPUPOIE,
CHOCOOBI TIOTyUYeHUs!, PU3NYECKUE U
XxuMHu4deckne cBoictra. dochuasr n

bochun

Oxcunsr hocdopa, hocdopconepxamniue

kucnoTel. Conu (ocPOpHOM KUCIOTHI

[Ipumenenue gocdopa u ero
coequHeHnil. DocopHbIe yI0OpeHus

[IpakTuueckas pabora Ne 6. Pemenue
HKCIEPUMEHTAIBHBIX 33724 110 TEME
"A30T u dpocdop u ux coeguHeHHs"
VYraepon: HaXoXKACHUE B TIPUPOJIE,
aIJIOTPOTHBIE MOAN(UKALINY;
¢du3nvecKkre 1 XUMHYECKUE CBOWCTBA,
IpUMEHEHHE

Oxcup yrnepona(ll), okeun
yraepona(lV), yroabHas Kuciora u eé
COJIH

Pemenne 3a/lav pa3s/IMYHbIX TUIIOB

Kpemunii: HaxoxaeHue B Npupo/ie,
CIOCOOBI MONyYeHUsI, PU3NIECKUE U
XHMHUYECKHUE CBOMCTBA

Oxcun kpemuus(1V), kpemHueBas
KHCJIOTA, CUIIUKATHI

[IpumeHeHre KpeMHUS U €ro
coequHenuil. CTeKIo, €ro nojay4eHue,
BHJIBI CTEKJIA

Pemenne 3aJia4 pa3s/IMYHbIX TUIIOB

03.02.2027

04.02.2027

04.02.2027

10.02.2027

11.02.2027

11.02.2027

17.02.2027

18.02.2027

18.02.2027

24.02.2027

25.02.2027

https://m.edso00.ru/PXZ01Z20QS0

https://m.edso00.ru/00ZT28DNQ

https://m.edso00.ru/99E3JYYTM

https://m.edso00.ru/97LCBY XY2

https://m.edsoo.ru/IWDS30TDR

https://m.edso0.ru/6DLNT13TE

https://m.edso0.ru/POQWKCINJIX

https://m.edsoo.ru/R7FY3Y3BW

https://m.edsoo.ru/NTQOS329K

https://m.edso0.ru/1XJ00600T

https://m.eds00.ru/S5319XD1S



https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/97LCBYXY2
https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/S53I9XD1S

68

69

70

71

72

73
74

75

76

77

Cucrematusanus 1 0000IEeHNUE 3HAHUN
o TeMme "Hemeraminer"

KonTponsHas pabora o teme
"Hemerasbr"

AHanu3 pe3yapTaToB KOHTPOJIBHOM
paboThI, KOPPEKIIHS OIIHOOK

[Tonoxenune meraiuioB B [lepuoanueckoit
CHCTEME XMMHUYECKHUX DJIEMEHTOB.
OcobeHHOCTH CTPOEHUS ITEKTPOHHBIX
000JI0UYEK aTOMOB METAJIJIOB

Oo6mue (u3nueckrue CBOMNCTBA METAIIIOB.
[IpuMeHeHHEe METaIIOB B OBITY U
TEXHUKE

CmunaBbl MetaiuioB. Kopposwust MeTaiio
Pemenue 3a1a4u pa3InIHBIX THUIIOB

DNEKTPOXUMHUYECKHUN Psil HANIPSKEHUH
MeTaiioB. OO1IMe crnocoObl MOTy4eHUs
METaJJIOB

OO6mras xapakTepucTrKa MeTamioB 1A-
rpynusl Ilepuoanueckoin cucteMsl
XMMUYECKUX dJieMeHTOB. HaTpuii u
KaJlui: mojyuyeHue, puandeckue u
XUMUYECKHUE CBOMCTBA, MPUMEHEHUE
IIPOCTBIX BEUIECTB U UX COCAUHEHUN

OO6mas xapakrepuctika metaiios |1A-
rpynisl [leproanyeckoit cucTeMbl
XHMHYECKHNX BJIEMEHTOB. Marauii u
KaJIBLIUI: TIOJTydeHue, (pu3ndeckue u

25.02.2027

03.03.2027

04.03.2027

04.03.2027

10.03.2027

11.03.2027
11.03.2027

17.03.2027

18.03.2027

18.03.2027

https://m.eds00.ru/QCSGMOTES

https://m.edsoo.ru/\VPSTFCAFI

https://m.edsoo.ru/LAOAONS5J7

https://m.edsoo.ru/57FR910P1

https://m.edsoo.ru/ICNOR6AKW

https://m.eds00.ru/1V3XS7EXT

https://m.edsoo.ru/HCZY575D9

https://m.edsoo.ru/SWJILF3YLW

https://m.edsoo.ru/W4VWNSJ5E

https://m.edsoo.ru/Q4YBTZ3RY



https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/57FR91QP1
https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/Q4YBTZ3RY
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79

80

81

82

83

84

85

86

87

XUMHYECKHE CBOMCTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCTMHEHUN

JKECTKOCTH BOABI U CIIOCOOEI €6
yCTpaHEHUs

ANIOMUHHMIA: TIOTydeHUE, PU3UIECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE

AmMdoTepHbIE CBOMCTBA OKCH/IA U
THJIPOKCHJIA aTFOMUHUS,
THJIPOKCOKOMILIEKCHI aTFOMUHHUS, UX
MPUMEHCHHE

Pemenue 3aaa4 pa3JIMIHbIX TUIIOB

[IpakTuueckas pabora Ne 7. Pemienue
HKCIEPUMEHTAIBHBIX 33724 110 TEME
"Mertaibl M1aBHBIX MOATPYIH"

OO01as xapakTepuCTUKa METAIIJIOB
no6ounbIx noarpymi (b-rpymm)
[leproauueckoi CUCTEMBI XMMUYECKHUX
3JIEMEHTOB

duzndeckue 1 XMMHUECKHE CBOMCTBA
XpoMa U €ro COeIMHEHUHN, X
MIPUMEHEHUE

Baxwuelinne coeMHEHUs] MapraHia.
[lepmaHranat Kanus, €ero OKMUCIUTEIbHbBIE
CBOMCTBaA

du3nyecKkne 1 XUMHUECKHE CBOMCTBA
xKenesa u ero coeaquneHui. [lonyuenue u
MIPUMEHEHHUE CILUIABOB XKeJe3a

dusnyeckue ¥ XMMUUECKIE CBOMCTBA

24.03.2027

25.03.2027

25.03.2027

07.04.2027

08.04.2027

08.04.2027

14.04.2027

15.04.2027

15.04.2027

21.04.2027

https://m.eds00.ru/609WLKNTN

https://m.edsoo.ru/OZHBSJIBQ6

https://m.edsoo.ru/RM2IRHCBM

https://m.eds00.ru/ZCTJX7CQ3

https://m.edsoo.ru/ZR9H28T3K

https://m.edsoo.ru/INZNM9J50

https://m.edsoo.ru/EMH85BONN

https://m.edsoo.ru/TVZPFEX8X4

https://m.edsoo.ru/71YSMIGSD

https://m.edso0.ru/GET2L9K3X



https://m.edsoo.ru/6O9WLKNTN
https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/71YSMIGSD
https://m.edsoo.ru/GET2L9K3X

88

89

90

91

92

93

94

95

96

97

M€ U €€ COCIMHEHUH, NX TIPUMEHEHHE

dusnueckre U XUMUYECKHE CBOMCTBA
[IMHKA U €T0 COCIMHCHUH, X
npuMeHeHue. [ 'uaIpoKCOKOMITIEKCHI
LIUHKA

[IpakTuyeckas pabora Ne 8. Pemenue
AKCIIEPUMEHTAIIBHBIX 33/]1a4 110 TEME
"MeTauibl MOOOYHBIX Oy

Pemenne 3aJlav pa3s/IMYHbIX TUIIOB

O00011IeHNE U CUCTEMATU3AIUS
M3YYCHHOTO MaTepuaa 1o TeMe
"Meranaber"

KonrtponsHas pabota mmo teme
"Meranibr"

AHanu3 pe3yabTaTOB KOHTPOJIBHOM
paboThl, KOPPEKIHS OIIHOOK

Ponb xumuu B obecnieueHun
YCTOMYHMBOTO PAa3BUTHS YEJIOBEYECTBA.
[TonsTHE O HAYYHBIX METOAAX
HCCIIE0BaHNS BEILIECTB

Hayunsble npuHUIKIIBI OpraHu3auu
XUMHYECKOT0 MPOU3BOJICTBA.
[TpoMpbITIIEHHBIE CTTOCOOBI TTOJTYUEHUS
BaKHEHMIINX BEIIESCTB

XHUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH
Cpebl U €ro MOCIEACTBHS

XuUMuS ¥ 310POBbE YETOBEKA.
JlexapcTBeHHBIE CpECTBA

22.04.2027

22.04.2027

28.04.2027

29.04.2027

29.04.2027

05.05.2027

06.05.2027

06.05.2027

12.05.2027

13.05.2027

https://m.edso00.ru/O4C5QKBEJ]

https://m.edsoo.ru/BAJAYWS82G

https://m.edsoo.ru/EI77EUHQZ

https://m.edsoo.ru/NHKRDJUTS

https://m.edsoo.ru/4Z62V30B1

https://m.edso0.ru/KGZODOKTT

https://m.edso00.ru/SSTSRWKS8

https://m.edsoo.ru/V4Y20W8UR

https://m.edsoo.ru/HFYWAQ1VW

https://m.edsoo.ru/992MUF415



https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/BAJAYW82G
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/SST5RWKS8
https://m.edsoo.ru/V4Y2OW8UR
https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415

Xumusd . Poias XuMun B

% o0ecrieueHny NUIEBO 0€30IIaCHOCTH
99 Kocmernyeckue u mapgpromMmepHbie
cpeacTBa. beiToBast Xumust
XuMus B CTPOUTENBLCTBE. Baxknenmmue
100 CTPOUTEINIbHBIE U KOHCTPYKIIMOHHBIC 1
MaTepHaITbI
XuUMus B CEIBCKOM XO34MCTBE.
101 Oprannueckue U MUHEpaJIbHbIE 1
ynoopeHus
102 Cucremaruzanus 1 0000IeHNUE 3HAHUI 1

10 TEMC

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME

102

13.05.2027

19.05.2027

20.05.2027

20.05.2027

26.05.2027

https://m.edsoo.ru/BTM3AEKNW

https://m.edsoo.ru/0V85PPBKW

https://m.edsoo0.ru/5SFX2N2T3J

https://m.edsoo.ru/YY395RQAJ

https://m.edsoo.ru/IGMSCPOK9



https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9




IPOBEPSIEMBIE HA EI'D 10 XUMHWU TPEBOBAHUS K
PE3VJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3BOBATEJBHOM
ITPOT'PAMMBI CPEJTHETO OBIIIETO OBPA30BAHUSI

Kon
NMpoBepPsieMoOro
TpedoBaHUs

1

11

1.2

1.3

IIpoBepsiemble TpeOOBaHMS K NMPEeIMETHBIM Pe3yJbTATaM 0CBOEHUsI
OCHOBHOM 00pa3oBaTe/IbHOI MPOrpaMMbl CpeIHero o0mero
o0pa3zoBaHusi

Brnanenue cuctemMoil XMUMHAYECKHUX 3HAHUM, KOTOPAsi BKIIOYAET:

OCHOBOITOJIATAIONINE TOHATUS (XMMHUYECKHIA DIIEMEHT, aTOM, W30TOIIbI,
9JIEKTPOHHAs 000JI0YKa aTOMa, S-, p-, -3JIeKTPOHHBIE OPOUTAIH ATOMOB,
OCHOBHOE ¥ BO30YXKAEHHOE COCTOSHHE aToMa, HOH, MOJEKYIa,
BaJIEHTHOCTb, ANIEKTPOOTPHULIATENILHOCTD, CTEIEHb OKHCIICHHUS,
XAMHYecKasi CBsi3b (O- W T-CBSI3b, KpPATHBIC CBSI3U), THOpPHIU3ALIUS
aTOMHBIX OpOWTaNel, KpUCTAUIMYEeCKas pemi€Tka, MOJIb, MOJIIpHAs
Macca, MOJSIpHBIH 00BEM, MOJsIpHAs KOHIIGHTpAIUS, pPacTBOPHI
(MCTUHHBIE, JWUCTIEPCHBIE CHUCTEMBI), KPHUCTAIIOTHIPATHI, YTIIEPOIHBINA
CKeNeT, (yHKIHMOHAIBHAS TPYIIa, paaukal, H30MEphl, CTPYKTypHas
dopmyna, uzomepusi  (CTpyKTypHas,  TeoMmerpuueckas  (mmc-,
TPAHCU30MEpHs), TOMOJIOTUYECKHH psiZl, TOMOJOIH, YIJIEBOJOPOJBI,
KHUCJIOPOA- M a30TCOJAEpIKaIlINe COCIMHEHHs, OMOJIOTHYECKH aKTUBHBIC
BelIecTBa (YIIeBOIbI, )KUPBI, OCIKH), MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYIISIPHBIC COSTMHEHUS], KPEKUHT, PUPOPMHHT, THITHI
XUMHAYECKHX peakiuuil (OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE, JK30- U
SHIOTEPMHUUECKUE, PEAKIIMM MOHHOTO OOMEHa, TOMO- U T€TepOTEHHbIE,
oOpaTumMble ¥ HEOOPAaTUMBIE), PACTBOP, DIEKTPOJIUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIUTUYECKAs] TUCCOLUALMS, CTENeHb JUCCOLUAIMU, OKUCIIUTEIb,
BOCCTQHOBMTENb, JJIEKTPOJIM3, CKOPOCTb XMMHYECKOW  peakluHu,

XUMHUYECKOE PAaBHOBECHE)

TEOpPUHM M 3aKOHBI (TEOpUS XHUMHUYECKOTO CTPOEHHUS OPraHUYECKUX
BeuiectB A.M. BytiepoBa, Teopusi 37€KTPOIUTHUECKON HUCCOLMALINH,
Ilepuoguueckuii 3akoH .M. MenzaeneeBa, 3aKOH COXpaHEHHs] Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3bIK XUMHUH, MHUPOBO33PEHUYECKUE
3HAaHMA, JIeKAIUME B OCHOBE IOHMMAHWUS NPUYUHHOCTA U CUCTEMHOCTH
XUMHYECKHUX SIBJICHHUI, COBPEMEHHBbIE IIPEICTABICHUS O CTPOCHUU

BEIIECTBA HA aTOMHOM, MOJIEKYJISIPHOM M HaIMOJIEKYJISIPHOM YPOBHSX

MpCaACTaBJICHHUA 0 MEXaHu3Max XUMHYCCKHX peaKuHﬁ,

TCPMOAUHAMUNYCCKUX n KHHCTUYCCKHUX 3aKOHOMCPHOCTAX ux



14

1.5

2.1

2.2

3.1

3.2

4.1

4.2

4.3

MMPOTCKAHUA, O XUMHYCCKOM PaBHOBCCHUU, JUCIICPCHBIX CUCTCMAX

(dakToNOrMuecKue CBEJIEHUS O CBOWCTBAX, COCTaBe, MOJYYCHUH H
0€30MaCHOM  HCIIOJIb30BAHMM  BAXKHEHIIMX  HEOPraHUYECKHX U
OpPTaHMYECKUX BEIIECTB B OBITY W NPAKTUYECKOH JESTEIbHOCTH

YCJIIOBCKaA

oO0IIMe HAayYHbIC MPUHIUIBI XUMHUYECKOTO MPOU3BOJCTBA (Ha MpHUMEpe
MPOU3BOJICTBA CEPHOW KHCIIOTHI, aMMHaKa, METaHOJa, TepepadOTKU
HeTH)

ChopMUPOBaHHOCTh YMEHHIA BBISBIISITD:

XapakTepHble TPU3HAKM W  B3aUMOCBS3b M3YUYEHHBIX IOHATHH,
MIPUMEHATh COOTBETCTBYIOIIME IOHATHS IPU ONUCAHUU CTPOEHUS H

CBOJICTB HCOPraHUYCCKUX U OPTaHUYCCKUX BCHICCTB U UX npeBpameHI/Iﬁ

B3aUMOCBS3b XMMHUYECKMX 3HAHUN C TMOHATHUAMHU W TPEICTABICHUSIMU
JIPYTUX MpeAMEeTOB it 0ojee OCO3HAHHOTO MOHUMAaHUS U OOBSICHEHUS

CYIIHOCTHU MAaTCpUaJIbHOro CANUHCTBA MUpPa
C(i)OpMPIpOBaHHOCTI) YMCHHA UCIIOJIB30BATh:

HanMMCHOBAHHS XHUMHUYCCKHUX COG,Z[PIHCHI/IIZ MCKAYHAPOJHOI0O COHO3a
TGOpCTI/I‘ICCKOﬁ u HpHKHaI[HOﬁ XUMHU W TpHUBUAJIBHBIC HAa3BaHUSA
BCHICCTB, OTHOCAIIUXCA K MU3YUYCHHBIM KJlaCCaM OpPTaHUYCCKUX U

HEOPTraHNYICCKUX COGI[I/IHGHI/Ifl

XUMHAYECKYI0 CHMBOJIMKY JJISi COCTaBJICHUS (POpPMyNT HEOPTaHUYECKUX
BEIIECTB, MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

Y CKEJIETHBIX) (POPMYJI OPTaHUYECKUX BEIECTB
CchopMupoBaHHOCTH YMEHHSI KJIACCH(PHUIIUPOBATH!

HCOPraHn4CCKUC BCHICCTBA, CaAMOCTOATCIIBHO BBI6I/IpaTB OCHOBAHHsA H

KPUTEPUH JUIS KJIacCU(PHUKAIIUY U3YYaEMbIX XUMUYECKUX OOBEKTOB

OpPraHru4dcCKUC BCIICCTBA, CAMOCTOATCIIBHO BI>I6I/IpaTI> OCHOBaHUA U

KPUTEPHUH JUTs KITacCU(UKALMK N3Yy9aeMbIX XUMUYECKHX 00BbEKTOB

M0 Pa3WYHBIM TpHU3HAKaM (YUCITY M COCTaBYy pPEarupyrolluxX BEIIECTB,
TEIIOBOMY A(PQPEeKTy peakUud, W3MEHEHHUI0 CTEeMEeHEH OKUCIIEeHUS

9JICMCHTOB, O6paTI/IMOCTI/I PCaAKIUH, YIaCTHUIO KaTanmaTopa)

ChopMHupOBaHHOCTh YMEHHUS XapaKTEPU30BaATh AJICKTPOHHOE CTPOCHHE
aToMOB (B OCHOBHOM U BO30YXJIEHHOM COCTOSSHUM) U HWOHOB
XUMUYECKUX 371eMeHTOB 1 — 4 nepuonos [lepuoanueckoii cucrems [{.1.
MenpeneeBa 1 UX BaJCHTHbIE BO3MOKHOCTH, UCMOJIb3Ysl IOHATHS S-, p-,

d-37eKTpOHHBIE OPOUTANIHN, SHEPTETHUECKHE YPOBHU



7.1

7.2

7.3

8.1

8.2

10

10.1

10.2
10.3
10.4
10.5

ChopmupoBaHHOCTh yMEHHSI OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB XMMMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM COECIUHEHHH IO

neproJam M rpynmnam

ChopMupOBaHHOCTH YMEHHSI COCTaBISATh YpPAaBHEHHS XUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYLIHOCTD:

OKHCIIMTECIBbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ MMOCPCACTBOM COCTABJICHUA

AIIEKTPOHHOTO OajaHca ITHX peaKIui

YpaBHEHHUS pEaKUW{d pA3JIUYHBIX THIIOB;, IIOJIHBIE M COKpaIIEHHbBIE
YpaBHEHUS peaKIUii HOHHOTO OOMEHA, YUUTHIBAsK YCIOBHUS, IPU KOTOPBIX
3T peaklUy UAYT A0 KOHIA

peakuuii THAPOJM3a, peakuuid KoMIuiekcooOpa3oBaHHUs (Ha mIpuMepe

TUAPOKCOKOMILIEKCOB ITUHKA U aTFOMUHUS )
ChopmupoBaHHOCTH YMEHHSI TIOTBEPKIATh:

Ha KOHKPETHBIX IIpUMEpAaX XapakTep 3aBUCUMOCTH DPEAKLMOHHOMN
CIIOCOOHOCTH OpPraHMYECKMX COEAMHEHMH OT KpaTHOCTH M THUIA
KOBAJICHTHOM CBA3M (OG- U T-CBSI3M), B3AUMHOI'O BIUSHUS aTOMOB U IPYIII
aTOMOB B MOJIEKYJIaX, & TaKXKe OT OCOOEHHOCTEN pean3aluy pa3IndHbIX

MEXaHU3MOB IIPOTEKAHUS peaKiuil

XapaKTCPHBIC XUMHYCCKUC CBOMCTBaA BCIICCTB COOTBETCTBYIOIINMU

HKCIIEPUMEHTAMH U 3aIUCAMU YPAaBHEHUN XUMHUYECKHX PEAKIUi

CchopMupOBaHHOCTH yYMEHHUSI XapaKTEPH30BAaTh COCTAB M Ba)KHEHIINE
CBOMCTBAa BELIECTB, MNPUHAIEKAIIUX K ONPEACIEHHBIM KjaccaM H
rpynnaM coeMHEeHUH (IIPOCThie BEUIeCTBa, OKCU/bI, TUAPOKCUIbI, COJIH;
YTIE€BOAOPObL, IPOCThIE YPUPBI, CHIUPTHI, PEHObI, aTbJAECTUAb], KETOHBI,
KapOOHOBBIE KHCIIOTHI, CIOXHBIE 3(UPBI, JKUPBI, YIIEBOABI, AMUHBI,

AMUHOKHCIIOTBI, OEJIKH)

ChopMupOBaHHOCTH YMEHHS NPOBOIUTH PACUYETHl MO XHUMHYECKUM
dbopMysiaM W ypaBHEHHSM XHUMHUYECKHUX PEAKIUH C HCIOJIb30BAaHHEM

(1)I/ISI/I‘I€CKI/IX BCJINYHH:

Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIU OTHO
M3 UCXOJHBIX BEUIECTB JaHO B BUJIE pACTBOPA C ONPEAECIEHHON MacCOBOM

JI0JIel pacTBOPEHHOTO BEIECTBA MJTU IAHO B U30BITKE (MMEET MPUMECH )
MacCOBOM WJIM 00bEMHOM J10JIH, BEIXOA MPOJIYKTA PEAKIINH

TETIOBOTO A deKTa peaKuit

00BEMHBIX OTHOLIICHU Ta30B

M0 HAXOXKJICHUIO XUMHUECKOU (hOpMYIIBI BeecTBa



11

12

13

14

15

BJ'IaI[eHI/IC CHCTEMOM 3HAHUM O MCTOJaX HAY4YHOTI'O ITO3HAHHA SIBJICHUH
MpUpoOabl, UCITIOJIB3YEMBIX B €CCTCCTBCHHBIX HAYKaX U YMCHUC IPUMCHATH
9TU 3HAHUA IIPU SKCICPUMCHTAJIBHOM HCCICAOBAHHWU BCIICCTB W JJIA
OOBSICHEHHST XHMHYECKUX ﬂBHCHHﬁ, HMCIOUX MECTO B IPHUPOIC,

HpaKTI/I‘{eCKOﬁ ACATCIBbHOCTHU YCJIIOBECKA U B HOBCGHHCBHOﬁ KHU3HU

CchopMupoBaHHOCT, yYMEHHS TPUMEHATHh (MCIOJIb30BaTh) 3HAHHUA O
COCTaBE WU CBOMCTBaX BEUIECTB IS DKCIEPUMEHTAIBHON IPOBEPKU
TUIOTE3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEW IPOTEKaHUS XUMHYECKHX
peakuuMii W IPOTHO3UPOBAHHS BO3MOXKHOCTEM HX OCYILECTBICHUS;
CHUCTEMHbIE XMMUYECKHE 3HAaHUS s OOBSACHEHUS U IPOrHO3UPOBAHUS
SBJICHUM, MMEIOIIMX €CTECTBEHHOHAYYHYIO NPUPONY; ISl MPUHATHUS

IPaMOTHBIX pEIIeHUH POOJIEM B CUTYalUAX, CBSI3aHHBIX C XUMHUEH

ChopMupoBaHHOCTh YMEHHS IUIAHUPOBATh U MPOBOIUTH XUMHUYECKHUI
OKCIEPUMEHT (TOJIy4eHUE W HM3yYCHHE CBOWCTB HEOPTaHMYECKUX |
OpPTaHUYECKUX BEUICCTB, KAa4yeCTBEHHBIC PEAKIUH  YIJICBOJOPOJIOB
Pa3NUYHBIX KIACCOB M KHUCIIOPOJCONEPKAIINX OPraHMYECKUX BEIIECTB,
pelieHre  OKCIEePUMEHTANbHBIX  33Jad 10  PAcCHO3HABAHUIO
HEOPTaHMYECKUX M OPraHMYECKUX BEIIECTB) C COONIOJICHHEM IPAaBHII
O0e3omacHOro  oOpamieHuss C  BeIeCTBAMH U JIaOOPATOPHBIM
obopynoBanuem; (GpopMyIHPOBAThH LEIH UCCIEIOBAHUS; MPEICTABIATE B
pa3nuyHOi  (opMe pe3yabTaThl IKCIEPUMEHTa, aHAJIM3UPOBATh U

OLCHUBATL UX JOCTOBCPHOCTDH

C¢hopMHUPOBaHHOCTh YMEHHSI OCYILECTBIISTH II€JICHANIPABICHHBINA MOMCK
XUMUYECKOW MH(OpPMAIMK B Pa3IMYHBIX UICTOUHUKAX (HayyHast U y4eOHO-
Hay4YHas JITeparypa, CpeJcTBa MacCoBOM MH(popMmarmu, ceth IHTEpHET 1
IpyTue), KPUTUYECKH aHAIM3UPOBATH XHUMUYECKYI0 HH(POPMAIHIO,
nepepabaTeiBaTh €€ M HUCIIOJIB30BaTh B COOTBETCTBUHM C IOCTABJICHHOU

yueOHOH 3a1aveit

ChopMHPOBaHHOCTh ~ YMEHHSI POTHO3UPOBATh, AHAJIM3UPOBATH U
OIICHUBAaTh MH(OPMAIIO C TIO3UIUN IKOJOTHYECKON O€30MacHOCTH
HOCJIEACTBUI OBITOBOM W INPOM3BOACTBEHHOH JAEATEIBHOCTH YENIOBEKA,
CBSI3aHHOW C TmepepalOTKON BeIecTB; C(POPMUPOBAHHOCTH YMEHHA
OCO3HaBaThb  ONACHOCTb  BO3JCHCTBUS  HAa  JKUBBIE  OPraHU3MBI
OIpENeNEHHBIX BELIECTB, IOHMMAas CMBICI IIOKa3aTelisl MpenenbHON
JOMYCTUMOM KOHIIGHTpAIlMM, M TOSCHATh Ha MpHUMEpax CHOCOOBI
YMEHBIIEHHS U MIPEJOTBPAIICHUS NX BPEJHOTO BO3JICHCTBUS HA OPTraHU3M

YCJIO0BCKa



HEPEYEHD 3JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbIX HA EI'D

O XUMHUn
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
1 Teopernueckre OCHOBbI XUMUU
Crpoenne BemectBa. CoBpeMEHHas MoJielb CTpoeHus aroMma. Pacrpenenenue
AIIEKTPOHOB TI0 JHEPTeTHYECKMM ypoBHAM. Kiaccmpukanms XUMHYECKHX
1.1 351eMeHTOB. OCOOCHHOCTH CTPOCHHUS YHEPTETUIECKUX YPOBHEH aToMOB (S-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXIEHHOE COCTOSIHHS aTOMOB. OIJIEKTPOHHAas
KOoH(uUrypaius aroMa. BajieHTHbIE 3JIEKTPOHBI
[lepuonuueckas cucrema xumuuyeckux osnementoB .M. Menneneesa.
Ousnueckuit cmbicn Ilepuoguueckoro 3akona J[.M. MenneneeBa. [lpuunnbl u
1.2 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB OJJIEMEHTOB M HX COEAMHEHHMH IO
nepuojaM M TpynmnaM. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB IPOCTBIX
BEIIECTB, BOJOPOJAHBIX COETMHEHUH, BBICIIUX OKCUJOB U TUAPOKCUIIOB
1.3 BanenTHOCTh. Di€KTpOOTpULIATENBHOCTE. CTENEHb OKUCIECHUS
Bunbl xumuyeckoil cBsi3u (KOBaJICHTHAsl, MOHHAsI, METAUIMYECKas, BOJOPOIHAs)
14 1 MEXaHU3MBI €€ 00pa3oBaHus. MexXMOJIeKyISIpHbIE B3auMOIeicTBHsI. BemniecTBa
' MOJIEKYJSIPHOTO W HEMOJIEKYJSIPHOIO CTPOE€HMs. THIBI KpPUCTAINIMYECKUX
peéToK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAIIMYECKON peIIETKA
15 XuMuueckas peaxkuus. Knaccudukanms XUMHYECKUX peaKuum B
' HEOPraHUYECKON M OPraHNYECKON XMMHUHU. 3aKOH COXPAHEHMSI MACChI BEILIECTB
1.6 CKOpoCTb peakiuy, €€ 3aBUCUMOCTb OT Pa3INYHbIX (DaKTOPOB
1.7 TemnoBble 3(h(heKTh XUMHUECKUX peakuid. TepMOXUMHYECKUE YpaBHEHUS
18 OOpatuMmble peakuuu. XHUMHYECKOE paBHOBecue. DakTopbl, BIMSAIOIIME Ha
' COCTOsIHUE XUMHU4ecKoro paBHoBecus. [Ipunnun Jle [laTense
OnexTponuTnueckas nucconnanus. CuibHble U cialble 3nekTponauThl. Cpena
1.9 BOJHBIX pPACTBOPOB BEUIECTB: KHcCIasg, HeWTpaibHas, IienoyHas. CreneHb
auccouuanuu. Peakiimm moHHOTO 0OMeHa
110 IMuaponus coneit. MonHoe mpousBeneHue Bobl. Bogopoausnii mokasarens (pH)
' pacTtBopa
CriocoObl BeIpayKeHHsI KOHIIEHTPAIMH PaCTBOPOB: MaccoBasi JA0JIsl paCTBOPEHHOTO
1.11 BEILIECTBA, MOJISIpHAsi KOHIEHTpauusi. HacblllleHHble ¥ HEHACBILEHHBIE
pacTBOpBI, pacTBOPUMOCTh. KpucTtaimoruaparsl
112 OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE peakiuu. [loBeneHne BelecTB B cpelax ¢

pa3HbIM 3HaueHueM PH. MeToas! ek TpoHHOTO Oananca



1.13

2.1

2.2

2.3

2.4

2.5

3.1

3.2

3.3

3.4

3.5

3.6

3.7

DNEeKTPOIIU3 PaCTBOPOB U PACILUIABOB COJICH

OCHOBBI HEOPTAaHUYECKON XUMHUHU

Krnaccudukanus Heopranudeckux coeimHeHnid. HomeHknatypa HeopraHu4eckux
BEIIECTB

XVUMUYECKHE CBOMCTBA BAXHEMIIUX METAJUIOB (HATpWid, Kaluid, KaJbIUii,
MarHui, aJlOMUHUM, LUHK, XPOM, >Kele30, MeAb) U uX coeauHeHuil. OOue

CTIIOCOOBI OTYYCHHS METAJIIOB

XUMHUYECKHE CBOMCTBA BaXXHEHIIMX HEMETAUIOB (TaJlOr€HOB, CEphl, a30Ta,
dbocdhopa, yriepoga W KpeMHHS) W UX  COeAUMHEHUW  (OKCHUJIOB,
KHUCIIOPOJICOAEPKALUX KUCTIOT, BOJIOPOIHBIX COEAUHEHUI)

['eneTnueckas CBsi3b HEOPTAaHMUECKUX BEIIECTB, MPUHAMICKAIINX K PA3THUYHBIM

Ki1accaM

Nnentudukanus HEOpraHMIECKUX CoeTMHeHNN. KadecTBeHHbIE peakIuy Ha

HCOPTraHNYCCKUC BCIICCTBA U HOHBI

OCHOBBI OpPraHMYECKON XUMUHU

OCHOBHBIE TOJOXEHUS TEOPUM XMMHMUYECKOTO CTPOCHMSI OpPraHMYECKHX
coequHeHnil A.M. BbytiepoBa. YriiepoJHbIil CKEJIET OpPraHUYeCKOH MOJIEKYIIbI.
KpaTtHocTh XUMHYECKOW CBSI3U. S- U P-CBA3U. SP3-, SP2-, SP-ruOpuaM3aIiiu
opOuTanell aToMOB yriiepojia. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMUMHUYECKOTO

CTpoeHHus MoJieKya. ['omoioru. I'omonoruueckuii psia. Mzomepus u uzoMepsl

[lonstue o  ¢yHkuuoHanpHOM  rpynme.  OpueHTanuoHHbIE  3(PQeEeKThI

3aMECTUTEIEN

[IpencraBnenue o kiaccupuKalMu OpraHudyeckux BemecTB. Homenknarypa
OpraHMYECKUX COEIMHEHUN (cUCcTeMaTHYecKas) W TpPUBUAIbHBIE Ha3BaHUS

Ba)KHEHIIINX Hpe,Z[CTaBI/ITeJIeﬁ KJIACCOB OPraHNM4YCCKUX BCIICCTB

CBoOOMHOpaTUKaIbHBIA W HWOHHBIA MEXaHM3MbI peakuuu. [loHsTHE O

Hykieoduie u anexrpoduie. [IpaBuno MapkoBuukosa. [Ipasuio 3aiinesa

Ankanbl. XMMUYECKHE CBOMCTBA aJIKAHOB: raJIOT€HUPOBAHUE, JETHIPHUPOBAHUE,
TEPMUYECKOE pAa3JIOKEHUE, KPEKUHT, Hu3oMepu3anus, ropeHue. IlomyudeHue
ankaHoB. [luknoankanpl. Crneuu@uka CBOWCTB IMKJIOATKAHOB C MajbIM

pasMEpPOM IUKIJIA. PCaKI_II/II/I MPUCOCAMHCHUA U PAIUKAIBHOI'O 3aMCIICHU S

AnkeHbl. XMMHUYECKHE CBOWCTBA: PEAKLUU MPUCOEIUHEHUs (raJloreHHupoBaHUE,
THJIPUPOBAHUE, TUIPOraJIOTeHUPOBAHUE, TUApATALUs), TOPEHUsl, OKUCICHUS U
nonuMmepu3anuu. llpomblnieHHEble W 71a00paTOpPHBIE CIIOCOOBI  MOJTYYEHUS

AJIKCHOB

Ankanauenbl. XHMMHYECKHE CBOWCTBA AQJKaJUEHOB: PEAKUHUHM TMPUCOSTUHEHUS

(runpupoBaHMe, TAJIOT€HUPOBAHHUE), rOopeHHs U mnonumepusauuu. [lomydenue



3.8

3.9

3.10

3.11

3.12

3.13

3.14

3.15

aJKagueHOB

AnkuHbI. XUMUYECKHE CBOMCTBA: peaklWU MPUCOEAUHEHHUS (TaloreHHUpOBaHUE,
THJIPUPOBAaHUE, TUApATALUs, THMAPOTraJOreHUPOBAaHUE) KaK CIOCO0 MOJyYeHUs
IIOJINMEPOB M JAPYTUX IOJIE3HBIX NPOAYKTOB. Peaknuu 3amenieHus. I'openue
alleTUJIEHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHHU NIl CBAPKU U PE3KU

MCTaJJIOB. HpI/IMCHCHI/Ie allCcTUJICHa

Apenbl. XUMHUYECKHE CBOWCTBA OCH30/1a: PEAKIUU  IJIEKTPOPHUIHLHOTO
3aMeIIeHus, TPUCOEANHEHUS (THAPUPOBAHME, TallOTeHHUpoBaHue). Peakuus
ropenus. OCOOEHHOCTH XUMUYECKHX CBOMCTB Toiyoisa. [lomydenune Oen3zouna.
OcobeHHOCTH XHMMHMUYECKMX CBOMCTB crtupona. [lomumepusanus crupoia.

CrniocoObl noty4eHust U MPUMEHEHHE apOMaTUYECKUX YIIIEBOAOPOIOB

Cnuptel.  [lpenenbHble  OJHOAQTOMHBIE CHOUPTHL. XHUMHUYECKHME CBOMCTBA:
B3aMMOJICHCTBHE C  HAaTpUeM Kak  CIOcO0  YCTaHOBJCHHUS  HAJIHYUS
THAPOKCOTPYNIBI, C  TaJOr€HOBOJOPOJAMH  Kak  CIOCOO  TMOJIydeHUs
PacTBOPUTEINEH, BHYTPU- U MEXKMOJIEKYJISIpHas Aeruaparanuus. Peakuus ropeHus.
[TonyyeHnue »sTaHONa: peakuus OpOXKEHHS TJIOKO3bl, TUApATallds STUIICHA.
OTUNIEHIVIMKOJIb U TJIMLEPUH KaK MPEICTaBUTENN MPEAEIbHBIX MHOIOATOMHBIX

CIIUPTOB

®denon. XuMHUUecKkne CBOMCTBa (eHONa (peakiuu C HATPUEM, THAPOKCHIOM

Hatpusi, 6pomom). [Tosryuenue denosna

Anpaernapl. XMMHUYECKAE CBOWCTBA TIPEICIIBHBIX alIbJIETHIOB: THUAPUPOBAHKCE,
KaueCTBEHHBIC PEAKIMU Ha KapOOHWIBHYIO TPYMNIy (peakius «cepeOpsHOro
3epkana», B3aumozeiicteue ¢ rugpokcunom meau (Il). Ionyuenue npenenbHbIX
aNbJCTUIOB: OKHCJICHUE CIUPTOB, THUApATalMs aleTwIeHa. AIETOH Kak

npEACTAaBUTEIb KETOHOB. Ocobennoctu PCaKLKU OKUCIICHUA allCTOHA

Kap6OHOBI>Ie KHUCIOTEL. XHWMHUYECKHUE CBOMCTBA MNpCACIbHBIX OJHOOCHOBHBIX
Kap6OHOBBIX KuciioT. OCOOEHHOCTH XMMHUYECKHX CBOMCTB MypaBBHHOﬁ KHCJIOTHI.
HOJ'Iy‘IeHI/Ie OpeaciIbHbIX OJHOOCHOBHBIX Kap6OHOBLIX KHUCJIIOT: OKHCJICHHUC
AJIKaHOB, AJIKCHOB, IICPBUYHBIX CIIMPTOB, aJIbACTHUOAOB. Bricmue npEaAciIbHBIC N

HEMPECACIbHBIC Kap60HOBBI€ KHCIIOTHI

Crnoxuble 3¢upbl u  xHupbl. CnocoObl TOMYYEHHS CIOKHBIX 3(HUPOB.
O6parumocth peaknuu dtepudukanuu. I[IpuMeHeHHe CIOXHBIX 3(PUPOB B
NUIEBOH W map(OMEpHOH NPOMBIIUICHHOCTH. JKHPBI Kak CIOXHBIE 3(UpHI
TJIUIEpUHA W BBICIIUX KapOOHOBBIX KHUCIOT. XHMHUYECKHE CBOWCTBA IKHUPOB:
THIPUPOBAHUE, OKHUCJICHUE. [MIpONn3, WM OMBUICHHE, JKHPOB KakK CIOCO0
MPOMBIIICHHOTO TOJYYeHHS COJIEH BBICIIMX KapOOHOBBIX KHCIOT. MbLTA Kak

COJIM BBICHIUX Kap6OHOBLIX KHUCJIOT

XHUMHUYECKHE CBOMCTBA TIJIIOKO3bI: p€akmuun C ydaCTHEM CIHPTOBBIX U



3.16

3.17

3.18

3.19

3.20

4.1

4.2

4.3

4.4

QJIBJICTUIHOM TPYyNI M MOJIOYHOKHUCHOe OpoxeHue. llpuMeHneHue ritoko3sl, eé
3HAYEHHUE B JKU3HEIEATENBHOCTH OpraHu3ma. Jlucaxapuapl: caxaposa, MaibTo3a.
BoccranaBnuBaromye M HEBOCCTAHABIMBAWOIIME Jucaxapuabl. ['miaponus
nucaxapunoB. Ilomucaxapuabl: kpaxman, rMkoreH. CTpoeHHE MaKpOMOJIEKYII
KpaxMmaja, [JIMKOreHa | Leiuoio3bl. dusnyeckue CcBOWCTBA Kpaxmala U
LEJUTIOI03bl. XHMMHMUYECKHE CBOMICTBAa Kpaxmana: TUIpOJU3, KadyeCTBEHHas
peakuus ¢ MOAOM. XHMMHMUYECKHE CBOWCTBA LEJUIKOJIO3BL: THMAPOJIN3, MOIYyYEHUE
s3¢upoB wnemwnono3bl. [loHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aleTaTHBIN MIENK)

AMUHBL. AMUHBI KaK OpraHUYeCKHEe OCHOBAHUS: PEAKIUU C BOJOW, KUCIOTAMH,
peakuusi TopeHHs. AHWIMH KakK T[pPEJCTaBUTENIb apOMAaTHYECKUX aMHUHOB.
XVWMUYECKHUE CBOWMCTBA AaHWUJIMHA: B3aUMOJCHCTBHE C KHCIOTaMH, OpPOMHOM
BOJIOM, okucieHue. [losyyeHue aMHUHOB aJIKWIMPOBAaHMEM aMMHakKa |
BOCCTAHOBJICHUEM HUTPOIPOU3BOIHBIX YTIIEBOJAOPOIOB

AMHWHOKHUCIOTHI W OelKkh. AMHMHOKHCIOTHI Kak aM(oTepHble OpraHHYeCKHe
coenuHeHusi. OCHOBHBIE AMHHOKHCIIOTHI, oOpasyromue Oeiaku. XUMHUYECKUe
CBOMCTBa OEJIKOB: THIPOJIH3, JCHATYpAIus, KaUYeCTBCHHbIC (IIBETHBIE) PEAKIIUU

Ha OeJKu

CtpoeHue M CTpyKTypa MOJUMEPOB. 3aBUCUMOCTH CBOMCTB IOJMMEPOB OT
cTpoeHus: MoyeKyl. OCHOBHBIE CHOCOOBI TOJYYEHHUS BBICOKOMOJEKYISPHBIX
COCTMHEHUI: PEeaKIuu MOJMMEpHU3aIui U TMOJMKOHAeH cauu. Kinaccudukarus

BOJIOKOH

I/I)IGHTI/I(bI/IKaIII/IH OpraHUYCCKHX COGHHHGHHﬁ. Pemenne OKCIICPUMCHTAJIbHBIX

3a1a4 Ha paClliO3HABAHUC OPTaHNYCCKUX BCIICCTB

['eHeTnueckas CBA3b MEXKY KJIIACCAMU OPTraHUYECKUX COETUHEHUIN
XUMUS ¥ 5KU3HD

XuMusi B TIOBCEAHEBHOW >ku3HH. [lpaBmia Oe3omacHOW pabOTBI C E€IKUMH,

roprOYrMMH U TOKCUYHBIMHA BCIICCTBAMU, CPCACTBAMU OBITOBOM XMMHH

XuMHus 1 310pOBbe. XUMUSL B MEJTULIMHE. XUMUS U CEJIBCKOE X03IMCTBO. XUMUS B
MIPOMBIIIUIEHHOCTH. XUMUSI U JHEPreTHKa: MPUPOIHBIA W MOMYTHBIA HE(TAHOM
rasbl, UX COCTaB U ucnojib3oBaHue. CoctaB HedTH U e€ nepepaboTka (MPUPOIHBIE

WCTOYHHUKH YTIIEBOJIOPOIOB)

XUMHS W JKOJIOTHUA. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl U ero
nocneAcTBuss. OxpaHa ruapocdepsl, MouBbl, atMocdepsl, (GIopsl U (payHbl OT
XHUMHAYEeCKOro 3arpsisHeHus. [IpoGnemMa OTXO0ZOB M TMOOOYHBIX TPOIYKTOB.

AHBTepHaTI/IBHBIe HCTOYHHKHU SHEPIrUun

O6H_II/IG MMPpEaACTaBIICHHUA O IIPOMBIINIIICHHBIX criocobax MMOJIYYCHHA XHUMHUUYCCKUX



5.1

5.2
5.3

5.4

5.5

5.6

5.7

5.8

BEILIECTB (Ha TMpUMEpEe MPOM3BOJACTBA aMMHUaKa, CEpHOM KUCIOThI). UépHas u
uBetHas ~ Mmetaymyprusi.  Crekio W CHJIMKaTHas  MPOMBIILICHHOCTb.

[IpombinenHnas  opranumyeckas  xumus.  Cplpb€ 11 OpraHUYEcKoOu

MIPOMBILIJIEHHOCTH
Tunbl pacy€THBIX 3a1a4

Pacuérsl Macchl BemecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJTUYECTBY

BEIIECTBA, MACCE MM 00BEMY OTHOTO M3 YYACTBYIOIIUX B PEAKIINU BEIIECTB
Pacuérsr TemmoBoro addexra peaxun
Pacuérel 00BEMHBIX OTHOIIIEHHH T'a30B MPH XUMUYECKUX PEAKIIUIX

Pacuérsr macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIN

OJTHO W3 BEIIECTB JJAaHO B M30BITKE (MMEET IPUMECH )

Pacuérel MmaccoBo# wim 00bEMHOM T0JIA BBIXO/A MPOYKTa PEAKIIUHA OT

TEOPECTUUCCKH BO3MOXXHOI'O

Pacuérel maccel (00bEMa, KOJTUYECTBA BEIIECTBA) MPOTYKTA PEAKIIHH, SCITH
OJIHO M3 BEIIECTB JIaHO B BUJIE PACTBOPA C ONPEAEIEHHOW MAaCCOBOU JI0JIEN
pPacTBOPEHHOTO BEIIECTBA

Pacu€tel ¢ ncnosb30BaHMEM MOHATHN «MACCOBAsS JTOJSDY, «KMOJISIpHAS
KOHIIEHTPALIH», «PACTBOPUMOCTHY

Haxoxaenne MoseKyIsipHON (hOpMYJIbI OPTaHUYECKOTO BEIIECTBA 10 €T0

IJIOTHOCTH U MAaCCOBBIM JOJISIM 3JICMCHTOB, BXOAAIIMX B €TI0 COCTAaB, UJIX 110

MIPOYKTaM CTOPAHMS



YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYHEHUKA

METOINYECKHUE MATEPHUAJIBI J1JI1 YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






