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MOSACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMmbl CpeIHEro o01ero
obpazoBanusi(POIl COO), npeacranenHbix B deneparbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenoiaBaHus
y4eOHOro mnpeameTa «XUMHs» B 00pa3oBaTelbHBIX opraHuzauusx Poccuiickoi
denepanuy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TOJIOkeHUH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME E€CTECTBEHHO-HAy4yHOTo oOpazoBaHusa ydamuxcs 10 kimaccoB. M3ydyenue
npeaMera, peaausyeMoe B YClnoBUsSIX JIu(depeHInpoBaHHOTO, TPOPUIBLHOTO
oOy4deHHsI, MpU3BaHO 0OecreunTh O0HE00pPa30BATENbHYI0 U OOUIEKYJIBTYPHYIO
MOATOTOBKY BBIMMYCKHUKOB IIKOJbI, HEOOXOIUMYIO IS aJanTalud UX K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM KU3HU B COIUYME, a TAKXKE JIJISl POJIODKEHUST 00yUeHUS
B OpraHu3anusx npodeccuoHaIbHOr0 00pa30BaHMs, B KOTOPHIX XUMHS SIBIISICTCS
OJTHOW U3 MTPUOPUTETHBIX JUCLUILINH.

B cooTrBercTBHM C OOIIMMHU LEISIMH W NPUHUUIAMU CPEJHEro OOIIEero
oOpa3oBaHus cojepxkanue npeamera «Xumus» (11 kmaccel, 06a30BbIA YPOBEHb
W3Y4YCHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOMUMYI0 UM IS BBIPAOOTKH  MHPOBO33PEHUECKHX
OpPUECHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COIMYyMa, IPOJIOJHKCHUS
0o0pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

B mporpamMme 1o XUMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» TMOIydaeT
NoApOOHYI0  WHTEpIpETallMil0 B COOTBETCTBUM C  OCHOBOIOJIATarOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBJICHHOCTH IIeJeH, coaep KaHus,
pe3ynbTaToB OOydYeHHUS M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIMH:

e uHGOPMAIIMOHHO-METOIMYECKAsl, pealn3alus KOTOpol obecrneunBaeT
MOJIyYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIed cTpaTeruu
oOy4eHHsI, BOCTIUTAHUS U PA3BUTHS 00YyJarOIIUXCsl CPEICTBAMH TIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3aIMOHHO-TUTAHUPYIOIIIas, KOTopas npeaycMaTpuBaeT
OmpeNeJIiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS U TIOCJIEAOBATEIHLHOCTH
U3y4deHHUs y4eOHOro MaTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0



XapaKTePUCTHK; MOAXO0A0B K (POPMUPOBAHUIO COAEPKATEIHLHOU OCHOBBI
KOHTPOJII M OIIEHKHM 0Opa3oBaTeNIbHBIX JOCTHKEHHN OOyJarommxcs B
pamMKax HTOTOBOM arrectaui B (GoOpMe EIHMHOTO TOCYAapCTBEHHOTO
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriy0JIE€HHOTO U3YUEHUSI XUMUU:

e YCTaHABIMBAaE€T HMHBAPHAHTHOE MPEAMETHOE COJEpKAHHE, O00sA3aTEIBHOE
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpUBaeT
pacmpesiefieHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpeMEHH, PEKOMEHIYeMOTO
JUISl UBYUYEHUSI OTJICTbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
Marepuajia ¢ y4ETOM JIOTUKU MOCTPOCHUSI Kypca, BHYTPHUIIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALHMIO LIeJIel U 3aJa4 U3y4yeHHUs MpeaMeTa
Ha yrayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IUTAHUPYEMBIX  PE3YJIbTATOB OCBOCHHUSI OCHOBHOM 00pa30oBaTeIbHOM
MIpOrpaMMBbl CpEeIHero o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METaNnpeIMETHBIX, MPEIMETHBIX), a TaKKe C y4€TOM OCHOBHBIX BHUJIOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUNA  00ydYarolerocss IO OCBOCHHIO
COJIep KaHMs IIpeIMeETa.

[Io BceM Ha3BaHHBIM MO3ULHKSIM B NPOrpaMMe MO XHUMHUHU NIPEAyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOTo MpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBJISIONIEH,
KOTOpasi JIOJKHA OMNpPEAEIAThCS B COOTBETCTBHM C HANpPaBJIECHUEM KOHKPETHOTO
npoduiisg 00yyeHusl.

B coorBerctBHM ¢ KoHOentryaidbHbIMH mnosioxkeHusmu ProC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIUpoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUSs
XUMHUS Ha YpPOBHE YINIYOJIEHHOTO U3Y4YCHHUS HANpaBJICH Ha pealn3aIuio
MPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  A3TanoM  MOJYYEHHs]  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCIUIUIMH B By3aX M OPTaHU3AIUSAX CPETHEr0 MPOo(ecCHOHaTBEHOTO
oOpa3zoBanus. B 93Toli CBs3M wH3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha pacIIUpeHue U  YIrIyOJeHHe TEOpPEeTUYECKON U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX OMNpeNeAEHHbIN Mpoduih



oOyueHus1, B TOM YHUCIIE C IEPCIEKTUBON MOCIEAYIOUIETr0 MOTYyYEHUSI XUMUYECKOTO
oOpa3oBaHus B OpraHU3aIusax mpodeccruoHanbHOT0 00pa3oBanus. Hapsmay ¢ atum,
B cBere TpeOoBannii PI'OC COO K MmIaHUPYEMBbIM pPE3yNbTaTaM OCBOEHUS
(denepanbHON 00pa30BaTEIbHON NPOrpaMMBbl CpedHEro oOOIIero oOpa3oBaHMs
U3ydeHue Impeamera «XUMHUS» OPUEHTHPOBAHO TaKKe Ha pELICHWE 3a]1a4
BOCIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHUE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI pallMOHATU3alMU y4eOHOro TpyAa H
O0OOLIEHHBIX  CIIOCOOOB  JEATEIBHOCTH, HUMEIOUIMX  MEXIUCUUIUIMHAPHBIN,
HaJIpPEIMETHBIN XapaKTep.

CocraBngomMu peaMeTa «XUMUs» Ha YpPOBHE YIIIyOJIEHHOTO M3y4YEHUS
ABIIAIOTCS YIUIyOn€HHble Kypchl — «Opranudeckas xumus» U «OOmas wu
HeopraHuyeckas xumus». [lpu onpeneneHun noaxon0B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COAEP)KAHMA 3TUX KypCOB B IPOrpaMMeE MO XUMHUHU 33 OCHOBY
npuHaTel nosiokeHust GI'OC COO o paznmuuusax 06a3oBOro W yriayOJa&HHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy cozaepxxaHusa KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTreMa
3HAHMM MOJy4aeT ONpeNeIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUHA 00BEM  (PAKTOIOTHUYECKOTO
Marepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3y4eHMs MpeaMera oOecreueHa
BO3MOXXHOCTh 3HAUUTENBHOTO YBEIMYEHUS O0bEMAa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX W CBOWCTBAaX UX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUA O CTPOEHUM BEIECTBA, XUMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSIX
MPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKONM KHUHETHKHU
U TepMoauHamMuku. W3ydeHue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHUX IPEJACTABICHUAX O CTPOECHUU aToMa. XHMMHUYECKasl CBS3b
OOBSCHSAETCS C TOYKU 3PEHUSI IHEPreTUYECKUX U3MEHEHUN Npu e€ 00pa3oBaHUU U
pa3pylIeHUH, a TaKXKEe C TOUYKH 3PEHHUs MEXaHU3MOB €€ oOpa3oBaHus. V3yueHue
TUIIOB ~ peakuuMid  JomojHseTcs  (OPMUPOBAHMEM  MPEACTaBICHUH 00
AIEKTPOXUMHUYECKUX IpOLEccax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUM ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHMU3MaX PeaKIni.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COACpPKAHHE KypCOB XHUMHUU
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHbIM
oOpa3zoM Ha WX CTPYKTYpy U XapakTep JOMOJHEHWA K OOImed cucreme
IPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHHE CMEXHbIE MpeaMeThl. Tak, Hampumep,



B COJEpKaHUM TpeaMeTa IS KJIacCOB XUMHUKO-(Pu3ndeckoro mnpoduius Oosbiioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuaina mo obmed xumuu. [Ipu
U3y4YCHUU TpelIMeTa B JAaHHOM CcIllydyae aklEeHT OyJeT caenaH Ha OOIIHOCTh
METOJI0B MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPUM B XUMUU U B (PU3UKE: AaTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBI COXpPaHEHUS
Macchbl M DHEPIUH, 3aKOHBI TEPMOJMHAMHKHU, 3JEKTPOJIU3a, IMPEIACTABICHUS O
CTPOEHHUU BELIECTB U APYTOE.

B TO e Bpems B coaepkKaHUM IpeAMETa Ui KIACCOB  XHMHKO-
ouonorunueckoro npoduist OOJBLUINKI yAENbHBIM BeCc OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTCsl  BO3MOXKHOCTB Il Oosiee
OOCTOSITEIBHOTO ~ PAaCCMOTPEHMS] XMMHYECKOW  OpraHu3alli  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K MpUMEPY, TaKue
CTPYKTYpHBIE€ KOMIIOHEHTBI, KakK JIMIOUAbI, OEJKH, YIJIEBOJbl, HYKJICHHOBBIE
KHUCJIOTBI U Apyrue. IIpu 3ToM 3HaHHA O COCTaBE M CBOMCTBaxX MPEACTAaBUTEIECH
OCHOBHBIX KJIACCOB OpPraHMYECKHUX BEIIECTB CIIY>)KAT OCHOBOM [JIsl HM3y4YEHHS
CYILIHOCTH MpOLEeccOB (POTOCUHTE3A, IbIXAHMS, TUILIEBAPEHHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYUHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpEeaMETaMH, BXOIAIIMMH B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble NOpenMeTb», «MartemaTuka u
uHpopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Tpu wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero obiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKl XUMHUU Kak oOOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOW KyJIbTYpbI. Pemenne
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3y4YeHHUS NpeaMera Mpearnosiaraet
peanu3aumio TaKuX LEJEn, Kak:

e (opmMupoBaHME TPENCTABICHUNA: O MaTepUaIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSIX M MTO3HABAEMOCTHU SIBJICHUH MPUPOJIBI, O MECTE XMMHUH B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiim B OOECIeueHUuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEHIEHMH  MpoOJem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0E€30MacHOCTH, B Pa3BUTHU
MEJUIMHBI, CO3IAHUH HOBBIX MAaTE€pPUAIOB, HOBbIX UCTOUHUKOB YHEPTUH, B
00eCreYeHnr palMOHaJIbHOTO MPUPOJONOIL30BaHUSA, B (POPMUPOBAHUHU
MUPOBO33pEHUSI U OOIIEH KyJIbTyphl 4YE€JIOBEKa, a TaKXkKe SKOJIOTMYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;



OCBOCHME CHUCTEMBl 3HAaHMM, JEXalMX B OCHOBE XHWMHUYECKOH
COCTaBJISIONICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATBHBIX
IIOHSATHM, 3aKOHOB M TEOPUM XHMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMH BEIIECTBA HA Pa3HbIX YPOBHAX — aTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAaJAMOJIEKYJISIPHOM, O  TEPMOJMHAMHYECKUX W
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMHUYECKUX PEAKUHU, O
XMMHYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaxX, 00 0OIINX
HAy4YHBIX IPUHIANIAX XMMUYECKOTO IIPOU3BOJICTBA;

(dopMupoBaHue y o0yyarommxcs OCO3HaHHOTO OHUMaHUs
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMUYECKUX 3HAHUN 111 OOBSICHEHUS
KIIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSCHEHUS U
IIPOTHO3UPOBAHUS SIBICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPaMOTHOT'O pPEIIeHUsl MPOOJIEM, CBI3aHHBIX C XUMUEH, IPOTHO3UPOBAHUS,
aHaJln3a U OLICHKH C TIO3ULMH 3KOJIOTrMUeCKON O€30MacHOCTH MOCIEICTBUI
OBITOBOI M TPOU3BOACTBEHHON JE€ATEIbHOCTH YEJIOBEKAa, CBA3AHHOU C
XUMUYECKUM  MPOU3BOACTBOM, HCIOJIB30BAHUEM U  MEepepadOTKON
BEILIECTB;

yriayOleHue  OpelICcTaBICHMH O  HayuyHbIX  METoJax  IO3HaHWS,
HEOOXOJUMBIX Ji NPUOOPETEHHS YMEHUN OpPUEHTUPOBATHCA B MHUPE
BEIIECTB M OOBSICHEHUS XUMHUYECKHUX SIBJICHHUM, HMEIOIUX MECTO B
IIPUPOJIE, B IPAKTUYECKON IEATENBHOCTH U TOBCEIHEBHOM KU3HU.

B mane peanuzanuu mepBOOYEpPEIHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
GyHKIMNA TETOCTHON CHCTEMBl CPEIHEro oOIIero o0pa3oBaHUs MPHU U3YYCHUU
npeaMera «XuUMHUS» Ha  yrIyOJI€HHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
pUOOPETAIOT TaKue MU U 331a9H, KakK:

BOCIIMTaHWE YOEKJAEHHOCTH B II03HABAEMOCTH SIBJICHUW IPHPOJIBI,
YBOXEGHHS K TIPOLIECCY TBOpPYECTBA B OOJACTH TEOPETUUYCCKUX M
NPUKJIATHBIX WCCICAOBAHUNA B XUMHH, (OPMHPOBAHHE MHUPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHEC MOTHBAIlMM K OOYYCHHIO W TIO3HAHMIO, CIIOCOOHOCTEH K
CAaMOKOHTPOJIIO W CaMOBOCIMTAaHWUIO  HAa  OCHOBE  YCBOCHHS
00I1IeYEJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECKHIX
criocoOHOCTEeM oOyuaromuxcs, (QopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIICHUS K CamMoOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BaHHMIO Kak
YCIJIOBHUIO YCTIEIITHOM MPO(ECCHOHATBLHON U 00IIECTBEHHOM IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0pPOBBIO M IOTPEOHOCTH B
3I0POBOM 00pase KU3HWU;



e (opmMupoBaHMEe yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOIOJIB30BAHUS,
pPa3BUTHE DKOJIOTHYECKOU KYJIbTYPbI, TPHUOOPETEHHE OIBITa OOIIECTBEHHO -
MOJIE3HOM IKOJIOTUYECKOMN AEATENBHOCTH.

OO6111ee YuCiI0 4acoB, MPEAYCMOTPEHHBIX JIJIsl U3YYCHUS! XUMHUH Ha YTIyOJIEHHOM
1 0a30BOM YpPOBHE cpejHero ooIero oopa3zoBanusi, coctasiser 136 dacos: B 10
kiacce — 102 ygaca (3 gaca B Hezelno), 0a30BOro ypoBHs yvaniuxcs 11 kiaccoB—
34 qaca (1 gac B Hezen).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepojia. Mexanusmbl 00pa3oBaHusi KOBAJIGHTHOM CBsI3M (OOMEHHBINH M JJOHOPHO-
aKLENnTOpHbIN). TUNBl NEpeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHvdeckux coeauHeHuii A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpali¢HHasl,
ckenetHass. M3omepus. Buuabl u30MeEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3PPEKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbynkunonanasHoM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobenHocTH W KiaccuUKalMs OpraHudecKux peakuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

DKCIIepUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX MPEBPALICHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, OOyIJIMBAaHME UM TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil ps ankaHoB, o0ImIas popMyia, HOMEHKIATypa U
M30MepHs. DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOWMCTBA AaJKAHOB: PEAKIMU 3aMELICHUS, W30MEpU3aLINH,
JNErHIpUPOBaHMs, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOTIO 3aMEILICHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKUX CBOMCTB MajibiX (IMKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DNEKTPOHHOE H  HPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI alKeHOB, Sp -
ruOpUIM3alysl aTOMHBIX OpOWTalleld yriepoaa, G- U T-CBs3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. PU3NYECKHE CBOWCTBA AJIKEHOB.
XVWMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHUS, 3aMEIIEHUS B O-IOJOKECHHE
IpU JBOMHOM CBSI3M, MOJUMEpU3aUUU U OkucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- u | 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKMHOB, Sp-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peaKIMu Ha TPOHHYIO CBsI3b. CIIOCOOBI MOTYyYEHUS
Y IPUMEHEHUE aJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmast popMyIia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMU 3aMEIICHHS] B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE aJKUJIbHBIX pPaJUKaAIOB, KapOOKCUIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposna. CriocoObl MOTyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIe ra3bl. HedTh n €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



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

['eHeTnueckas CBA3b MEXAY PA3TUYHBIMU KJIACCAMHU YTIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOYHd. B3auMoaencTBHE IUTaJIOTCHAIIKAHOB C MAarHue€M M IIUHKOM.
[Tonsatue 0 METAJTIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJEBOJAOPOJOB B OBITY, TEXHHKE U TP CHHTE3E
OpTraHUYECKUX BEILIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX NPEBpaIlCHUM:
u3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJOPOAOB (PAaCTBOPUMOCTH), Kau€CTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pAacTBOpa MEpMaHraHaTa Kajihs, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepeOpa(l)), kaduecTBeHHOEe OOHapyX eHUE
yriaepoja MU BOJIOPOJAa B OPraHUYECKUX BEIIECTBAX, MOJYyYEHHE STHUIICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucaopoacoaepxaimme opranudeckmne coeJHHEHNUS.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIHUPTOB.
XUMUYECKHE CBOMCTBA: pPEAKUMUM 3aMEIICHUs, JerujpaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYEeCKHMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOMy4YeHUs M TMPUMEHEHHUE OJHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKOAb W riaulepuH. dusnueckue u
XMMHUYECKUE CBOMCTBA: pEaKIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHUCJIOTAaMH, KauyeCTBEHHAas peaklus Ha MHOTOATOMHbIC
cnupthl. [IpencraBieHne 0 MeXaHW3ME peakUuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JlefictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHS W TNPUMEHEHHUE
MHOTOaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYNIbl U
oenzosibHOTO fAnpa. Puszndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



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

KapOoHWIbHBIE COETMHEHHS] — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, oO0IIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. PuU3nyecKue CBONCTBA albJETHIOB U
KETOHOB.  XUMHUYECKHME  CBOICTBAa  aIbJETUAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUYECTBEHHBIE PEAKIIMHA HA aJIbJIETUIBIL.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BOAOpOIHBIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paaHKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX UM APOMATHUECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JUHONEBAS,
JUHONEeH08as KUCIOThl. CrIocoObI OJTyYeHUS U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. CTpoeHue, pU3ndecKkue 1 XUMUYECKHE CBOICTBA KUPOB: THIIPOJIU3 B
KHUCIION U 1ienioyHon cpene. OCOOCHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU
HEIpeIeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoOIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mast xapakrepuctuka yriaeBoaoB. Knaccudukainus yriaeBogaos (MOHO-, -
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE U MOJOYHOKUCTIOE OposkeHue. lIpumeneHuwe TIIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIIMEe U HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ maponus
nucaxapusioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MUYEeCKWe CBOWCTBA KpaxMalla M UEJUTIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs pEakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOIN3, MOJyYyeHUEe >PUpPoB 1eutoa03bl. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PacTBOPUMOCTbH PA3JIMYHBIX CHUPTOB B BOJIE, B3AMMO/JICHCTBHAE ITAHOJIA C HATPUEM,
OKHCJICHUE 3TWJIOBOTO CIHPTAa B aJbJETH]I HA PACKAIEHHON MEIHOU IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAJIOB), KAaYeCTBEHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa  C
ruapokcuiom Menu(ll), xumMuyeckue CBOICTBAa pacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bI ¢ TuapokcuaoMm meau(Il), BzaumoneiicTue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3aAad 1Mo TemMaM «ChupTel U
dbenonwly, «KapOoHoBbIe KHUCIOTHI. ClI0KHBIE YPUPBD.

A3oTcoaep:xaliue OpraHn4ecKue coeJuHeHH .

AMUHBI — OpraHUYecKue MpPOU3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHUsi, HOMEGHKJIATypa U (hU3NYeCcKue
CBOMCTBAa. XMMHUYECKOE CBOMCTBAa anu(aTUYECKHUX aMUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnm anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMHMHOB apoMaTudyeckoro psga. CrpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKYJie aHmInHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHA. KaudecTBeHHbIe peakunu Ha aHWIMH. CrocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lojmydyeHue aHuUiIMHA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHbIe TPEACTABUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @OUu3nYecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AaMUHOKHUCIOT Kak aM(pOTEpPHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojsHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENKOB: THIPOJIM3, JACHATypaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

DKCHEPUMEHTAJIbHBIE METO/Ibl W3YUYE€HHUS BEIIECTB WU HUX NPEBPAIICHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, peIIeHHEe OJKCICPUMEHTAIBHBIX 3aJad 10  TeMaM
«AzoTcoaepxaniue OpTraHUYEeCKue COCJIMHCHHUS " «Pacmo3naBanme
OPraHUYECKUX COCTUHECHUI.

BoicokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3ALNU, CPEAHAS MOJICKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEIMHEHHA —
MOJIMMEPU3ALHS U MOJTUKOHIEHCALUS.

[TomumepHble Mmatepuansl. [lmacTMaccbl  (MONMMATUIIEH, MOJUIIPOIINJIEH,
HNOJMBUHWIXJIOPHU, TOJIMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepadoTKa MIacTHKA.

DnacToMepsl: HaTypaIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKHu
(OyTanueHOBBIN, XJIOPOIIPEHOBBIN, H30TIPEHOBBIN) U CUITUKOHBI. Pe3nHa.

Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO34,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmmepsl CHEUAIBHOTO HA3HAYCHHUS (Tecmon, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIEpUMEHTANIbHbBIE METOJbl W3YYEHHUS BEIIECTB W HUX MPEBpAIICHUIL:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIAaCTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIspHOH (OpMyJbl OPraHUYECKOro COEAMHEHHS I10
MacCOBbIM  JIOJIAM  JJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HAaxXOXKICHUE
MOJIEKYJISIPHOM  ()OpMyJIbI OPraHMYECKOTO COEIMHEHUs 1o Macce (00BEMy)
MPOJYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) IPOIYKTOB
peaklMd W/WIM HCXOJIHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUU OT TEOPETHYECKU
BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanuyst MeXIpeaMETHBIX CBS3EH NP U3YYEHUH OPraHUYECKON XWMHH B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-
HAay4YHBIX IIOHATHH, TaKk M IIOHATUH, HPUHATBIX B OTAEIBHBIX NpPEIMETax
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukanus, HaOIIOJCHHE, H3MEPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (DU3MYECKUE BEIUYUHBI, €IUHUIIBI HU3MEPEHHs, CKOPOCTh, IHEPrus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBIH TUN MHUTAaHUA, OpOKEHUE,



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

["eorpadust: mone3Hple HCKOMAEMBIE, TOILUIUBO.

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

OBIIAA U HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKHIT diaeMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAs
000JI0YKa. DHEPreTUuecKre YpOBHH, MOJAYPOBHU. ATOMHBIE OpOUTasH, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIAIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUsI AaTOMOB.

[Tepunonnueckuit 3akoH U I[lepronnueckas cucreMa XUMUYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b NMEPUOJUYECKOTO 3aKOHA U I[lepnoamyeckoi cucCTeMbl
xuMuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOUW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTA W3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M IepUoaaM.
3HaYeHue MEepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKash CBS3b. BHAbl XHMHYECKON CBS3U
(koBaJIeHTHasl HETOJSIpHAas W TOJSpHAs, UOHHAs, MeTa/uinyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHONW XUMHUYECKOW CBsI3M (OOMEHHBI U JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJIDHOTO UM HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIbI KPUCTALNINYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBast 10J1s BeleCTBa B paCTBOPE.

Knaccuduxkarus HEOPTraHUYECKUX COEIMHECHUM. Homenknarypa
HEOPraHUYECKUX BelIeCTB. ['eHeTMdeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAIICKAIIUX K Pa3IMYHBIM KJIaccaM.

Xumuueckas — peaknusa. Kmaccupukanmss XUMHYECKMX — peakiuii B
HEOPraHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MAacChl BEIIECTB,
3aKOH COXPaHEHUS U IPEBPALICHUS SHEPTUH TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peakliiu, e€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xuMu4deckoro pasHosecus. [Ipunnnn Jle Ilarense.



Dnextporutryeckas nuccornuanus. CunbHbIe U citadblie yekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAs, IIEIIOYHAS.

OKUCIUTETbHO-BOCCTAHOBUTEIIHHBIE PEAKIIUU.

OKCINEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
neMoHcTpanus Tabnun «[lepuoanueckas cucremMa XxuMmuueckux sneMeHtoB [, .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAJUIMYECKUX PEHIETOK, HAONIOJACHUE U
OMMUCAHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aTopa, OMPEEICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKIUU HOHHOTO OOMEHaA),
MPOBE/ICHUE TPAKTUYECKON paboThl «BiausiHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM.

PacuétHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHI C HUCIIOIB30BAHUEM IIOHSATHUS «MACCOBAas
JTOJISI BEIIECTBAY.

Heoprannyeckasi xumust

Hemeramner. Ilonoxkenne HemetaimioB B llepuoguueckor — cucreme
xummudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
®dusryeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMeEpe
KHUCII0poaa, cephl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAUIOB (TajOoreHOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPIKAIIUX KUCIOT, BOJOPOIHBIX COSTUHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHEHUN.

Meramnel. 1lonoxenne meramnoB B llepuonnueckon cucrteMe XUMHUYECKUX
sanemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme usnyeckue cBoicTBa MetauioB. CIUiaBbl METaJUIOB.
DNEKTPOXUMUUYECKUI Pl HAMTPSYKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BaXKHEWINWX METAUIOB (HATPUM, Kaluil, KaJIbIUH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUH.

OO6mue cnocoObl momydeHus: MetauioB. [IpuMeHeHne MeTasioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
M3yYeHHE KOJUICKIMU «MeTaibl U CIUIaBbD», OOpa3llOB HEMETAJIOB, pEIIeHUE
AKCTIIEPUMEHTAJIbHBIX 3a7a4, HaOJI0JIeHHEe M OIMCAaHHE JIEeMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHHUS C PACcTBOpaAMU
KHUCJIOT U LIEJI0Ye, KAYECTBEHHbIE PEAKIIMU Ha KATUOHBI METAILIIOB).

PacuérHble 3anaumn.



Pacuéter maccel BemiecTBa WM 00bEMaA ra3oB MO WM3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WM O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
pac4€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIA OJTHO
U3 BEUIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

Ponp xumum B 00€cCTIEUeHHH SKOJOTUYECKOW, YHEPTeTUYECKON W THUIIEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBinenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTepUaloOB: BAXKHEUIINE CTPOUTEIbHBIC
MaTepualbl, KOHCTPYKIIMOHHbIC MaTEpHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualbl JJsl 3JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE U MUHEPAIbHbBIC
ya00peHus.

Xumus W 3I0pOBbE YEJIOBEKA: MpaBUJia MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MACHOTO MCIOJIL30BaHUs MpenapaToB OBITOBOM XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TpU  H3YyYEHUH OOmEed W
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATUH, TaK W TIOHSATUM, SBJISIFOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE TOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KIacCU(PUKALMs, TEePUOJAUYHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHNUE, SIBJICHUE.

dusuka: MaTepus, IHEPTHsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTrETUYECKHUI YPOBEHb, BELIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBa, (PU3MYECKUE BEIMYMUHBI U €IUHUIIBI UX
M3MEpPEHUSI, CKOPOCTh.

buonorus: kieTka, oOpraHu3M, JKOcHCTema, Ouocdepa, Makpo- u
MHUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

['eorpadusi: MuHEpabl, TOPHBIC MTOPOJIBI, TIOJIE3HBIE HCKOTAeMbI€, TOTLIINBO,
PECYPCHL.

TexHoyIOrus: XUMUYECKasi MPOMBIIUICHHOCTh, METAJLUTyprusi, TPOU3BOJICTBO
CTPOUTENBHBIX MaTEpPUAIIOB, CEIBCKOXO35MCTBEHHOE IMPOM3BOJCTBO, MHUIIEBAs
MPOMBIIIUICHHOCTh,  (papMaieBTHYECKasi  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHUYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[UDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOTPAMMBI 110 XUMHWKM HA BA30BOM VYPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS OOYYaIOIIUMUCS MPOTPAMM CPEIHETO OOIIEero
oOpa3zoBaHusi (JIMYHOCTHBIM, METANPEIMETHBIM M TpeIMeTHbIM). HaydHo-MeToau4eckoil OCHOBOWM aJig pa3paboTKu
IUTAHUPYEMBIX PE3YJIbTATOB OCBOEHUSI MIPOrPAMM CpPEIHEro oOIero oOopa3oBaHUs SIBISETCS CHUCTEMHO-ACSTEIbHOCTHBIM
MOJXOI.

B cooTBEeTCTBHM C CHCTEMHO-IEATENLHOCTHBIM MOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHUS
npeaMeTa « XMMHUs Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus BhIJEICHBI CIEIYIONUE COCTABIISIIOITHUE:

OCO3HaHHE OOYYAIOIIMMUCS POCCHUMCKON Tpa)KIaHCKOHW HJECHTUYHOCTH — TOTOBHOCTH K CaMOpPAa3BUTHUIO,
CaMOCTOSITEIBHOCTH U CAMOOTIPEICIICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

1[eJICHANPABJICHHOE Pa3BUTHUE BHYTPEHHUX YOECXKACHUN JIMYHOCTA HA OCHOBE KIIFOYEBBIX IIEHHOCTEW U UCTOPUUECKUX
TpaguIuii 6a30BOM HAYKH XUMUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOCH JEATEIBHOCTH IEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYITUMU LIEJIOCTHON CUCTEME XUMUYECKOT0 00pa30BaHUs;

HaJIMyue MPaBOCO3HAHUS AKOJOTUUECKON KyIbTYpPhl U CIIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HECHHBIC TIJIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XHMHS» JOCTUTAIOTCS B €IUHCTBE y4eOHOW M BOCHUTATEIHHOU
JIESITEIPHOCTH B COOTBETCTBUU C T'YMAHHCTUYECKHMH, COLUHUOKYJIBTYPHBIMHU, YXOBHO-HPABCTBCHHBIMU LIEHHOCTSMU H
ujealaMl POCCHUHCKOTO TPaKJAHCKOTO OOIIEeCTBa, MPUHATHIMH B OOIIECTBE HOPMAaMU W TIPaBUJIAMH TIOBEICHUS,
CIIOCOOCTBYIOIIMMH MPOIIeccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS 1 HDABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH 00YUYaIOIINXCS.

JInyHOCTHBIE pe3ybTaThl OCBOCHHUS TpeaMeTa « XUMUs» OTpaxkaroT c(hOPMUPOBAHHOCTH OIbITA MO3HABATEIHLHOU U
MPAKTUYECKOHN ACSITEIBHOCTH 00YJArONTUXCSI IO Peain3aIliy IPUHATHIX B 00IECTBE 1IEHHOCTEHN, B TOM YUCJIE€ B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HaHMS 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX IIPAB U 00S3aHHOCTEN, YBAXKEHUS K 3aKOHY U ITPABONOPSIKY;



MPECTABICHUS O COLMATIBHBIX HOpMaXxX M MpaBUiaX MEKJIMYHOCTHBIX OTHOLICHUM B KOJJICKTHUBE;

TOTOBHOCTHM K COBMECTHOW TBOPYECKOM NEATEIBHOCTH IPU CO3/IaHUHM YYEOHBIX MPOEKTOB, PEIICHUH Y4YEOHBIX W
MO3HABATEIbHBIX 3a]1a4, BBIIOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, JJOTUKY U apTYMEHTHI APYTUX MPHU aHAIU3€ Pa3TUUHBIX
BUJIOB y4€OHOU J1eITeNbHOCTH;

2) NIaTPUHOTHYECKOT0 BOCTIUTAHMS:

LEHHOCTHOTO OTHOIIEHHS K UCTOPUYECKOMY M HAYYHOMY HACJIEANI0 OTEUECTBEHHONW XUMUMU;

YBaXXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUH M MPAKTUUYECKOTO MPUMEHEHHUSI XMMHH, OCO3HAHUS TOTO, YTO
JOCTIDKEHHUSI HAyKd €CTh pe3yibTaT JUIMTENbHBIX HAOMIOJCHHUM, KPOMOTIUBBIX HKCIEPUMEHTAIBHBIX IOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpeca W II03HABATEJIbHBIX MOTHMBOB B IOJYYEHUM U MOCIEAYIOIIEM aHalu3e HHPOpMalUUMUd O MEepeaOBBIX
JOCTHXKEHUSX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOIO ITOBEACHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYallUM, CBA3aHHBIC C XMMUYECKUMU SIBICHUSMU, U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJACHUE U MOCTYIKU CBOMX TOBAPHUIIEH ¢ MO3UIMNA HPABCTBEHHBIX U MIPABOBBIX HOPM
Y OCO3HAHME MOCIEACTBUI 3THX MOCTYIIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUs IIEHHOCTEW 310pOBOr0 M 0e30MacHoro o0pasa KM3HU, HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOILIEHUS K
COOCTBEHHOMY (hPM3HUECKOMY U TICUXUYECKOMY 3/10POBBIO;

cOOMIOICHNs TpaBWJI OE30MacHOr0 OOpalleHus] ¢ BeUleCTBaMH B OBITYy, MOBCEAHEBHOM JKU3HH U B TPYIOBOM
JEATEIIbHOCTH;

MOHUMAHUSI IIEHHOCTH TMPaBUJ HWHIUBUIYATBHOTO M KOJUIEKTHBHOTO OE30MAaCHOTO TOBEJACHUS B CHUTYaIMSX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOJEH;

OCO3HAHMS MOCIEACTBUN U HENPUATHUS BPEAHBIX MPUBBIYEK (YIIOTPEOIECHUS aTKOT0JIsl, HAPKOTUKOB, KypEHHUS );

S) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEJIOBATEIbCKON JAESITENbHOCTH, OOIECTBEHHO IOJE3HOH,
TBOPYECKOW U IPYrUX BUAAX AESATEIbHOCTH;

YCTAaHOBKH Ha aKTWBHOE y4aCTHE B PEIICHHUM MPAKTHYECKUX 3a/1a4 COLMAIIBHON HAaNpPaBJICHHOCTH (B paMKaX CBOEIrO
KJ1acca, IIKOJIbI);

UHTEpeca K NPAKTUYECKOMY H3Y4YEHHIO Mpodeccui pa3judyHOro pojia, B TOM YHUCIE Ha OCHOBE NPUMEHEHUS
MPEAMETHBIX 3HAaHUI 110 XUMUH;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU N€ATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpPY HWHAMBHUAYaJIbHON TpaeKkTopuu oOpa3oBaHusa, Oyaymieid mnpodeccun u
peanu3any COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YUYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH L[EJIECO00PA3HOr0 OTHOIIEHUS K MIPUPOE, KAK HCTOYHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIE;

NOHMMAaHUS TJI00AJILHOTO XapaKTepa dKOJIOTMYECKUX MPo0sieM, BIUSHUS YKOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE
IIPUPOJHOM U COLIMATIBHOU CPEJIbI;

OCO3HAHMUSI HEOOXOAMMOCTH MCHOJIb30BAaHUS JOCTHXKEHMM XHMHHM JUIsl PEIICHHs BOIMPOCOB PALMOHAIBLHOTO
IIPUPOIOIIOIB30BAHUS;

AKTUBHOTO HEMNPUATHS IEUCTBUN, NPUHOCIUIMX BpPEN OKPYKAIOLIEW NMPUPOIHOW CPEAE, YMEHHS NPOTHO3UPOBATH
HEOJIaronpUsITHbIE YKOJIOTHYECKUE TTOCIICCTBUS MPEANPUHUMAEMBIX JCHCTBUN U TIPEIOTBPAIIATh UX;

HaJIM4YMs Pa3BUTOTO 3KOJOTMYECKOIO MBIIUICHUS, YKOJIOTHYECKON KYJIbTYpPBI, ONbITA ACATEIBHOCTH 3KOJOTHYECKON
HaIpaBJICHHOCTH, YMEHUS PYKOBOJICTBOBAaThCS HMMHU B IO3HABATENILHOM, KOMMYHUKATUBHOW M COLIMAIBHOM MPAKTHUKE,
CIIOCOOHOCTH M YMEHHSI aKTUBHO ITPOTHUBOCTOSITh UC0JIOTHN XeMO(hOoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOM
MPaKTUKH;

NOHUMAaHUsl crneuu@UKd XMMHUM KaK HayKd, OCO3HaHMsS €€ poju B (OPMHUPOBAHUU PALMOHAIBHOIO HAYYHOIO
MBIIUICHUS, CO3/JaHUM IEJIOCTHOTO MPENCTAaBIEHUs 00 OKpYKaloLIeM MHpPE KaK O €IWHCTBE NPHUPOAbI M YEJIOBEKa, B
MO3HAHUH MPUPOJAHBIX 3aKOHOMEPHOCTEH U pelieHuu NpoOIeM COXpaHEeHUs! IPUPOTHOTO PAaBHOBECHS,;



yOexAEHHOCTH B 0CO00OH 3HAYMMOCTH XHUMHUHU [UJIsI COBPEMEHHON UMBUJIM3AIMU: B €€ TyMaHUCTHYECKOH
HAIPaBIEHHOCTH U Ba)XHOW POJIM B CO3JaHUM HOBOM 0a3bl MAaTepUAIbHON KyJIbTYphI, PEIICHUU TI00ATbHBIX MPOOIeM
YCTOMYMBOTO Pa3BUTHs YEJIOBEYECTBA — CHIPHEBOM, JHEPTreTUYECKON, MHINEBOW W IKOJOTHYECKOW O€30MacHOCTH, B
Pa3BUTUU MEAUIMHBI, 00E€CTICUEHUU YCIIOBUM YCHENIHOTO TPYAa U AKOJOTMYECKH KOM(OPTHOM KM3HHM Ka)XJAOro 4jieHa
00IIIECTBA;

€CTECTBEHHO-HAYYHON T'PAMOTHOCTHU: MOHMMAaHUs CYIIHOCTH METOAOB ITO3HAHUSA, HCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJyYaeMble 3HAHUA JJI1 aHAJu3a U OOBSICHEHUS SIBJICHUI OKPYKAIOIIEro MHUpa U
OPOUCXOASAIIUX B HEM H3MEHEHMH, YMEHHUs JejaTb OOOCHOBAHHBIE 3aKIIOUEHHS Ha OCHOBE Hay4yHBIX (DAaKTOB H
MMEIOLIUXCSA JAHHBIX C LIEJIBIO MTOJIYyYEHUs JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCHOJIb30BaTh XUMUUYECKUE 3HAHUS JUISl PELICHUs MPOOJIEM B pealbHbIX KU3HEHHBIX
CUTyalusX;

WHTEpeca K NO3HAHMIO U UCCIIE0BATEIIbCKON AEATEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHIO M CaMOOOPa30BaHUIO, K aKTUBHOMY MOJIyUYE€HUIO HOBBIX
3HaHUU IO XMMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIIMH;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMuHbIX chepax npodheccnoHanbHOU AesATeIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MetanpeameTHbIE pe3ybTaThl OCBOCHUS yUeOHOro npeaMera « XMMHUs» Ha YPOBHE CPEAHEro o0Iero oopazoBaHUs
BKJIFOYAIOT:

3HauUMMble Uil (OPMHPOBAHUS MHUPOBO33PEHUS OOYyYarOUIUXCS MEXAUCIUIUIMHAPHBIE (MEXMPEIMETHBIE)
OOLIEHAYyYHbIE TOHSTHS, OTPAKAIOIIME LETOCTHOCTh HAy4YHOW KApTUHBI MHUpAa U CHEUUM(PHUKY METOJOB MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHs, SBJICHUE, MPOLECC, CUCTeMa, HAY4YHbIH (DaKT,
MPUHILIUIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeA0BaHNEe, HAOIIOACHIE, U3MEPEHHE, IKCIIEPUMEHT U IpyTHUE);

yYHUBEpCalbHble y4yeOHble IeHCTBUA (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJIATHBHBIC), OOECIEUMBAIOIINE
dbopmupoBaHre (PyHKIIMOHATBLHON IPAMOTHOCTH M COLIMAIBHOW KOMITETEHIIMM 00YyYaroIUXCsl;

CIIOCOOHOCTh OOYYaroIIMXCSl MCHOJIb30BaTh OCBOEHHBIE MEKIUCLUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS MU
yYHHUBEpCaJbHbIC yueOHbIE NeUCTBUS B TO3HABATEIBHON U COIIMAIbHOM MPaKTUKE.



MeranpenMeTHble  pe3yJbTaThl  OTPAKAIOT OBJAJACHUE YHHUBEPCAJIbHBIMU  YYEOHBIMM  MO3HABATEIbHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

OBJaieHne yHUBEPCAJIbHBIMYI YUeOHBIMH MO3HABATEILHBIMU AeHCTBUSAIMM:

1) 6a30Bble JJOruvYecKmne JAeicTBUSI:

CaMOCTOSITETILHO (hOPMYJIMPOBATH M aKTYaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

ONpEeNeNATh UETU JEATEeIbHOCTH, 3ajaBasl MapaMeTpbl U KPUTEPUU HUX JOCTUKEHHUSI, COOTHOCUTH PE3YJIbTaThI
JEATEIIbHOCTH C MOCTABJICHHBIMU LETISIMU;

MCIMOJIb30BaTh NMPH OCBOCHUHU 3HAHWM MPUEMBI JIOTMUYECKOTO MBIIIJICHUS — BBIACIATh XapaKTEPHBIC IPU3HAKU
MOHSATUM M YCTAHABJIMBATh HUX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE TMOHSATHUS JJI OOBSICHEHUS OTISIBHBIX
($haKTOB U SIBJICHHIA;

BBIOMpATh OCHOBAHUS M KPUTEPHUU ISl KJIaCCU(UKAIIMU BEIIECTB U XUMUUYECKUX PEAKIIUA;

YCTaHABJIMBATh MPUUYNHHO-CIICJICTBEHHBIC CBS3U MEXY U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYXKJICHHUS (MHIYKTUBHBIC, JCIYKTHUBHBIC, 10 AHAJIOTHH), BBISABIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B paCCMAaTPHUBAEMBIX SIBJICHUSIX, (DOPMYIHMPOBATH BHIBOJIBI M 3aKTFOUCHHS,

MPUMEHSIThH B TIPOIIECCE MO3HAHUSI, UCTIONB3YEMbI€ B XUMHUU CUMBOJIMYECKHUE (3HAKOBBIE) MOJIETH, MPEOOPa30BhIBATh
MOJICIbHBIE TPEJCTABICHUS — XMMHUUYECKUN 3HAaK (CMMBOJI) dJIEMEHTa, XUMUYeckas (GopMmysa, ypaBHEHHE XUMHUUYECKOU
peakiuu — MpU PEIICHUH Y4eOHBIX IMO3HABATENbHBIX U MPAKTUUYECKUX 3a/lay, MPUMEHSITh Ha3BaHHBIE MOJCIbHBIC
MPE/ICTaBJACHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUH.

2) 6a3oBble HcCIeA0BATEIbCKIE eiiCTBHSI:

BJIaJIETh OCHOBAMHU METOJOB HAy4YHOTO MO3HAHUS BEIIECTB M XUMUYECKUX PEAKITUH;

dbopmynupoBaTh LM U 3aJa4d  HUCCJICIOBAHMS, HCIOJB30BaTh  TOCTABICHHBIE M  CAaMOCTOSITEILHO
chOpMyIMPOBAHHBIC BOMPOCKHI B KAYECTBE HMHCTPYMEHTA IMO3HAHUS U OCHOBHI JIJIs1 (POPMUPOBAHUS TUIIOTE3HI TIO MMPOBEPKE
MPABWIbHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

BJIQJICTh HABbIKAMU  CaMOCTOSITEJIBHOTO  IUIAHUPOBAaHUA W MPOBEACHUS  YUYECHUUYECKUX  IKCIIEPUMEHTOB,
COBEPIICHCTBOBATh yMEHHUsI HaAOII0JaTh 3a XOJOM IIpollecca, CaMOCTOSTENIbHO MPOTHO3UPOBATH €ro pe3yJbTar,
dbopmynupoBaTh 0000IIEHNUS ¥ BBIBOJALI OTHOCHUTEJIBHO JIOCTOBEPHOCTH pE3YyJbTAaTOB HCCJIEAOBAHUS, COCTABIATH
000CHOBaHHBIN OTYET O MPOJIEITAHHON paboTe;



IpUOOpETaTh ONBIT YYEHUYECKOW HCCIEN0BATENbCKOM M IMPOEKTHOM JEATEIbHOCTH, HPOSABIATH CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY TOHMCKY METOJOB PELIEHUs MPAaKTUYECKHX 3a]ad, PUMEHEHHUIO Pa3IMYHbIX METO/OB
MO3HAHUS.

3) pabora ¢ unpopmManmei:

OPUEHTHPOBATHCSI B PA3JIMYHBIX MCTOYHHMKAX HHGMOpManMK (HAay4yHO-NOIYJsApHAs JHUTepaTypa XHMHYECKOTO
COJIEpKaHusl, CIIpaBOYHBIE MOCOOUs, pecypchl MHTepHeTa), aHamu3upoBaTh MHPOPMAIUIO PA3IUYHBIX BHUJIOB U (HOpM
IPEICTABIICHUS], KPUTUYECKH OLIEHUBATH €€ IOCTOBEPHOCTh U HEPOTUBOPEUHBOCTb;

(GopMyIMpOBaTh 3alIPOCHl U MPUMEHATH Pa3IMYHbIE METO/IbI IIPU IIOUCKE U 0TOOpe UH(OpMALK, HEOOXOAUMOM I
BBINIOJIHEHMSI YU€OHBIX 3a]1a4 ONPEEIEHHOTO THUIIA;

npuoOpeTaTh OIBIT KCIOJIb30BAHUSA WH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUNH U Pa3IMYHBIX MOMCKOBBIX
CUCTEM;

CaMOCTOATENLHO BBIOMpATh ONTHUMAJIbHYIO (popMy mpencTaBieHuss UHGoOpMauu (CXeMbl, rpaduKH, JUarpaMmbl,
TaOJIUIIbI, PUCYHKHU U APYTHE);

UCIOJIb30BaTh HAyYHBIH $A3BIK B KadecTBE CpPEJICTBAa Mpu padboTe ¢ XHUMUYECKOM uHpopManueil: MNpUMEHSThH
MeXIpeaMeTHbIE ((PU3HUEeCKUe U MaTeMaTHUYECKUE) 3HAKU U CUMBOJIBL, (POpMYJIbl, a00OpeBUATypbl, HOMEHKIIATYPY;

UCITI0JIb30BaTh U MPE0OPA30BHIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

OgByaeHue YHMBEPCAJIbHBIMH KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

3aJ]aBaTh BONPOCHI IO CYIIECTBY OOCYKJaeMOW TeMbl B XOJ€ AMaJora W/WiIM IHUCKYCCHUH, BBICKa3blBaTh HJIEH,
(bopMyIUpOBaTh CBOM MPEJIOKEHNS OTHOCUTENIBHO BBIITOJIHEHUS IPEIOKEHHON 3a1auu;

BBICTYNAaTh C TNpPE3EHTAlUEeN pe3ybTaTOB IO3HABATEIBHOW MAESTENbHOCTH, MOJYYEHHBIX CaMOCTOSITENIbHO WIIU
COBMECTHO CO CBEPCTHMKAMU IPHU BHIITOJHEHUH XUMHUYECKOTO SKCIEPUMEHTA, TPAKTUYECKON pabOThl MO HCCIEIOBAHUIO
CBOMCTB M3y4aeMbIX BEILECTB, peaiu3allii Y4eOHOTo NMpoeKkTa U (POPMyIHpPOBATh BBIBOJIbI IO pe3yibTaTaM MPOBEAEHHBIX
UCCJIEIOBAaHUM MyTEM COTJIACOBAHUS MO3UIUH B X0/1€ 00CYXIeHUSI 1 0OOMEHa MHEHUSMHU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTUBHBIMHU ACHCTBUAMM:

CaMOCTOATENLHO TUIAHUPOBAThH U OCYILECTBIISATH CBOIO MTO3HABATEIBHYIO ACSTEIBHOCTD, ONIpeesssa e€ el 1 3a/1auH,
KOHTPOJIUPOBATh U 0 MEpE HEOOXOAMMOCTH KOPPEKTUPOBAaTh IpPElaraéMblii alrOpuTM JEHCTBUI IPHU BBIIOJHEHUU



yu4eOHBIX M HCCIENOBATENbCKUX 3a]ad, BbIOUpaTh Hanbosee 3(PPEKTUBHBIM CIIOCOO MX PELICHHUS C YYETOM MOTYUCHHS
HOBBIX 3HAHHUM O BEIIECTBAX M XUMUYECKHUX PEAKIIHUIX;
OCYILLECTBIISATh CAMOKOHTPOJIb CBOEH JIESITEIbHOCTH HA OCHOBE CaMOaHaIN3a U CAaMOOLICHKH.

NNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHbIE pe3yJIbTaThl OCBOCHUS Kypca «OpraHndecKkast XUMUsh OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUN O XMMHYECKOM COCTABISIONIEH E€CTECTBEHHO-HAYUYHOW KapTHUHBI MUpa, POJIU
XUMUU B TIO3HAHWM SIBJICHUH TPUpOABI, B (HOPMUPOBAHUHM MBIIUICHUS U KYJIbTYPhl JUYHOCTH, €€ (YHKIIMOHAJIHLHOU
rPaMOTHOCTH, HEOOXOIUMOM JJIsl PEIICHUSI MPAKTUYECKUX 3a]a4 U AKOJOTHUYECKH 0OOCHOBAHHOIO OTHOIIEHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPENE;

BJIQJICHUE CUCTEMON XUMHUYECKUX 3HAHUW, KOTOpPasi BKIIFOYAET: OCHOBOIIOJIATAIONINE MOHATUS (XUMHUECKUN 3JIEMEHT,
aToM, DJIGKTpOHHAs O000JI0YKa aroMa, MOJEKYJa, BaJCHTHOCTb, DJIEKTPOOTPUIATEIHLHOCTh, XHMHUYECKasi CBS3b,
CTpykTypHas dopmyna (pa3BépHyTas U COKpalI€HHAs), MOJb, MOJIAPHAsE Macca, MOJISIPHBIA 00BEM, YIIIEPOAHBIA CKEJET,
byHKIIMOHANMBHAS TPYMNa, paguKall, U30MEPUs, U30MEPhI, TOMOJIOTUUECKUHN PsiJl, TOMOJIOTH, YTJIE€BOJIOPOIbI, KUCIOPO U
a30TCOJIEpKaIlle COCAUHEHHUSI, MOHOMED, TTOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHHS); TEOPUHU U
3aKOHBI (TEOpPHsS CTPOEHHUS oOpraHuueckux BemectB A. M. bytnepoBa, 3aK0OH COXpaHEHHS MAaCChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUU S3bIK XWUMHHM; MHUPOBO33PCHUECKHE 3HAHMS, JIEKAI[ME€ B OCHOBE ITOHMMAaHMS
MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX SIBIICHUM, (DAKTOJIOTHYECKUE CBEJACHUS O CBOMCTBAxX, COCTaBe, MOJIYUYECHUH U
0€30IMacHOM HUCTOJIb30BAHUM BAKHEUIIINX OPTAaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATEIBHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHUH BBIABIIATh XapaKTepHbIE TMPU3HAKK TIOHSATHUN, YCTAaHABJIMBATH HX B3aUMOCBS3b,
WCIOJIb30BaTh COOTBETCTBYIOLIME TIOHATHUS IIPU OIMCAHWUU COCTaBa, CTPOCHUS W MPEBPALICHUN OPTraHUYECKUX
COCJIMHEHUM;

c(hOpPMHPOBAHHOCTh YMEHHI HCIOJIb30BATh XUMHUYECKYI0 CHUMBOJUKY JJII COCTaBJIEHUS MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) (POpMys OpraHMYeCKHMX BEIIECTB W YPAaBHEHHH XUMUYECKHX PEaAKIIUMH,



W3TOTABJIMBATh MOJIETH MOJIEKYJI OPTaHWYECKHX BEIIECTB IS WLTIOCTPAIMA MX XUMHYECKOTO U MPOCTPAHCTBEHHOTO
CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAHABINBATh MPUHAICKHOCTh N3YUECHHBIX OPTAaHMYECKUX BEIIECTB IO X COCTABY H
CTPOEHHUIO K OIpEACIEHHOMY KJAacCy/TPYIIe COCAUHEHHUM (yTiIeBOJOPOAbI, KUCIOPOA U a30TCOACpKAIINE COCTUHEHUS,
BBICOKOMOJICKYJISIPHBIE COEIMHEHHMSI), JaBaTh UM Ha3BaHUsl mo cuctematudeckoil HomeHkiatrype (IUPAC), a rtaxxke
MPUBOJINTHh TPUBHAJIbHBIC HA3BAHUS OTACIIBHBIX OPTAaHMYECKUX BEIICCTB (ITHICH, MPOMIIICH, alleTUJICH, YTHJICHTIINKOIb,
rmnepuH, ¢eHos, GOopMalbIerua, aleTanbJeTH, MypaBbHHAs KHCIIOTa, YKCYCHas KHCIIOTa, OJICMHOBas KHCIIOTa,
CTeapUHOBAasI KUCJIOTA, TIII0K03a, GPYyKTO3a, Kpaxmall, IeJUTI0N103a, TIUIIKH);

c(hOpMHPOBAHHOCTh YMEHHS OMPEIEIATh BUIb XMUMUYECKOW CBSI3M B OPraHUYECKHX COCAMHEHUSIX (OJAMHAPHBIE U
KpaTHBIE);

c(hOpMHPOBAHHOCTh YMEHHS TIPUMEHSTH TIOJIOKECHHSI TEOPUHU CTPOSHUS OpraHndecKux BemiecTB A. M. bytnepoBa mis
OOBSICHEHHS 3aBUCHUMOCTH CBOMCTB BEIIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHCHUS MACChl BEIIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh COCTaB, CTPOCHHUE, (PU3MYECKUE U XUMUUYECKHE CBOMCTBA THUITUYHBIX
MPEACTaBUTENICH PA3IMYHbBIX KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, 3TUJICH, POMIIICH, alleTHiIeH, OyTaaueH-1,3,
MeTwiOyTagueH-1,3, OeH30J, METaHOJ], ATaHOJ, JTWICHIJUKOJb, TJIMIEPUH, (PEHOJ, aleTalbJIeTu/]l, MypaBbUHAS H
YKCyCHasl KHMCJIOTBI, TJIFOKO3a, KpaxMmaJ, IeJIII003a, aMUHOYKCYCHAsl KUCJI0Ta), WLTIOCTPUPOBATh TCHETHUECKYIO CBSI3b
MEXIy HIMH YPaBHEHUSIMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKITUI C UCTIOJIBb30BAHUEM CTPYKTYPHBIX (POPMYIT,

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKH YTIIE€BOJIOPOIHOTO CHIPbs (HEPTh, MPUPOIHBIN Ta3, YroJib),
CIIOCOOBI UX TIEPEPAOOTKHU U MPAKTUIECKOE MPUMEHEHUE MPOIYKTOB MEePepadOTKY;

c(hOpPMHPOBAHHOCTh YMECHHU IMPOBOJHWTH BBIYUCICHHUS IO XUMHUYCCKUM ypaBHEHUSM (Macchl, 00béMa, KOJUYECTBA
HCXOJTHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMH MO U3BECTHBIM Macce, 00bEMY, KOJUYCCTBY OJHOTO M3 MCXOJHBIX BEIICCTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHPOBAHHOCTh YMEHUH BJIAJIETh CHCTEMOW 3HAHUN 00 OCHOBHBIX METOJ[aX HAYYHOTO IMO3HAHMUS, UCIIOJIb3yEeMbIX
B XMMUU TIPH U3yYEHUU BEIIECTB U XUMUYECKUX SBJICHUU (HAOIIO/IeHUEe, U3MEpPEHUEe, HKCIIEPUMEHT, MOJICITUPOBAHHUE),
UCITOJI30BaTh CUCTEMHBIC XWMHWYECKHE 3HAHUS IS TPUHATHS PEIICHHA B KOHKPETHBIX JKM3HEHHBIX CHUTYyaIlUsX,
CBSI3aHHBIX C BEUIECTBAMU U UX MPUMEHEHUEM;



c(OpMUPOBAHHOCTh YMEHUH COONMIOJaTh TMpaBUiia IMOJIb30BAHUA XUMHUYECKOW TMOCYI0M U J1a00opaTOPHBIM
00Opy/IOBaHUEM, a TaKXKe MpaBWiia OOpaIleHHs] C BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIUSMHU IO BBIMOJIHEHUIO
71a00paTOPHBIX XUMHYECKUX OMBITOB;

c(hOpMHPOBAHHOCTh YMEHUN TUIAHUPOBATH M BBIMIOJHATH XUMUYECKUN SKCIEPUMEHT (IIPEBpAILICHUS] OPraHUYECKUX
BEILECTB MPU HAIPEBAHUM, MOJYyUYEHUE ITUIICHA U U3YUYEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMN OPraHUYECKUX BEIIECTB,
JeHaTypanus OeJIKOB IIPU HarpeBaHUM, [BETHBIE PEAKIMN OCJIKOB) B COOTBETCTBHHU C MPABUJIAMH TEXHUKH O€30MacHOCTH
npu oOpalieHMH ¢ BEIIECTBAMH M JIaOOpaTOpHBIM 00OpYAOBaHHMEM, WPEACTABIATH PE3YJNbTaThl XUMHUYECKOTO
AKCIIEpUMEHTa B (hOpME 3amucH ypaBHEHHI COOTBETCTBYIOIIMX pEaKIuil W (QOpMyJIUpOBaTH BBIBOJLI HA OCHOBE ATHX
PE3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUW KPUTHUECKH aHAJIM3UPOBATH XUMHUYECKYI0 HH(POPMAIMIO, MOJYYaeMYI0 U3 Pa3HBIX
MCTOYHUKOB (CpeACTBAa MAacCOBOUM HH(popMalnu, NHTEpHET U IPYyTuX);

c(OpMUPOBAHHOCTh YMEHUI COONIONATH MpaBMiIa SKOJIOTHUECKH 11eJIeCO00pPa3HOT0 MOBEICHUS B OBITY M TPYIOBOM
JESITEIBHOCTH B LEJSX COXPAHEHHs] CBOErO 3JI0pPOBbS M OKpY)KaloOIIeW MPUPOIHON cpeibl, OCO3HABaTh OMACHOCTh
BO3JICHCTBUSI HA )KMBBIE OPTAHU3MBI ONPECIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAas cMbic nokasarens [1/IK, moscHsTs
Ha TpUMeEpax CoCcOObl YMEHBIIICHHSI U TTPEIOTBPAILEHHUS MX BPEIHOTO BO3ACHCTBHS HA OPraHU3M YeJIOBEKa;

Ui OOYYaroIMXCsl C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBbS: YMEHHE NPUMEHSATh 3HAHUS 00 OCHOBHBIX
JTOCTYITHBIX METOJIaX ITO3HAHMSI BEIICCTB M XUMHUCCKUX SBIICHHIA,

JUTSL CJICTIBIX M CITA00BUANIUX O0YUYaIOIIMXCA: YMEHHUE UCTIOIB30BaTh pelbe(HO-TOUeUHYIO cucTeMy 0003HaueHuii J1.
bpaiins s 3anucu xumudeckux Gopmyi.

11 KIIACC

[IpeameTHbIE pe3ybTaThl OCBOCHUS Kypca «O0111ast 1 HeOpraHuyeckasi XuMHUsh» OTPaXKaroT:

c(OpPMHUPOBAHHOCTh MPEACTABICHUN: 0 XMMHUYECKON COCTABIISIIOUIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, POJIU
XUMHHM B TO3HAHWUU SIBIICHUIN NpPUPOJIbl, B (HOPMHUPOBAHUM MBIIUICHUS M KYyJbTYphl JUYHOCTH, €€ (DYHKUHOHAIBHOM
IPAMOTHOCTH, HEOOXOIMMOM Ui pEelIEHUs] MPAKTUYECKUX 33]1a4 U IKOJOTMYECKH OOOCHOBAHHOI'O OTHOILLIEHHUS K CBOEMY
3I0POBBIO U IIPUPOJHON CPELE;



BJIQJICHUE CUCTEMOM XUMUYECKUX 3HAHUM, KOTOPasi BKIIOYAET: OCHOBOIMOJATAIOIINE OHATUS (XUMUYECKUM AJIEMEHT,
aToOM, HW30TOM, S-, p-, d- SJIEKTPOHHBIE OpPOWTAIM ATOMOB, MOH, MOJIEKyJa, MOJIb, MOJIAPHBI OO0BEM, BaJCHTHOCTD,
ANEKTPOOTPULIATENBHOCTD, CTETIEHh OKUCIICHUS, XUMUYECKasl CBsI3b (KOBAJICHTHAsS, HOHHAS, METAJNIMYECKasi, BOJIOPOIHA),
KpUCTAJUTMYECKasT PEHIETKA, TUIbl XUMHUYECKUX PEAKIUM, pACTBOP, SJIEKTPOJIUTHI, HEAIEKTPOJUTHI, AIEKTPOJIUTHUECKAS
JUCCOIMAIINS, OKHUCIUTEIh, BOCCTAHOBUTEIh, CKOPOCTh XMMHUYECKOM pEaKIMh, XUMHUYECKOE PAaBHOBECHE); TECOPUU H
3aKOHBI (TEOpHUs FAEKTPOIUTUUECKON NUCCOLMAIMK, Tepuoauyeckuil 3akoH . M. MenaeneeBa, 3aKOH COXpaHEHUSI MAaCChI
BEILIECTB, 3aKOH COXPAHCHUS W MPEBPAIICHUS YHEPTUM MPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJINYECKUI
A3bIK XUMUU, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE MOHUMAHUS NMPUYUHHOCTA U CUCTEMHOCTH XMUMHUYECKUX
SBJICHUM, (hAKTOJOTHYECKUE CBEJACHHS O CBOMCTBAX, COCTaBe, MOJYYECHUU U OE30MaCHOM HCMOJB30BAHUM Ba)KHEHIITUX
HEOPTaHWYECKUX BEUIECTB B OBITY U MPAKTUUYECKOMN NEATEILHOCTH YEJIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHUHN BBIABIIATh XapaKTepHbIC MPU3HAKK TOHSATUN, YCTAHABJIMBAaTh MX B3aUMOCBS3b,
MCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS IIPU ONMCAHUN HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpPMHPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYI0 CHUMBOJIMKY JUIs COCTaBJICHHS (OpMYJT BEHIECTB U
ypaBHEHUN XUMHUUYECKHX peakiui, cucremarndeckyro HoMeHkiarypy (IUPAC) u TpuBManbHbIe Ha3BaHUS OTIACIBHBIX
HEOPTaHUYECKUX BeHIeCTB (YrapHbIil ras, YrJEKHCJbIA ra3, aMMHak, Tami€Has U3BECTh, HEramiéHas W3BECTb, MUThEBas
coJla, TUPUT U JPYTHeE);

c(hOpMUPOBAHHOCTh YMEHHI OMNpENENsATh BaJCHTHOCTh W CTENEHb OKHUCICHUS XHUMHYECKUX JJIEMEHTOB B
COEIMHEHUAX Pa3JIMYHOrO0 COCTaBa, BUJ XUMHUYECKON CBSI3U (KOBAJEHTHAsl, MOHHAs, METAJUIMYECKas, BOJOPOJHAas) B
COCIMHEHUAX, TUI KPUCTAIUIMYECKOW PpEIIETKM KOHKPETHOrO BellecTBa (aTOMHAas, MOJICKYJISIpHAs, HWOHHAasi,
MeTaJlJTH4YecKas ), XapakTep Cpe/ibl B BOJHBIX PaCTBOpPAaX HEOPTaHUUYECKUX COCTMHEHUN;

c(hOpMUPOBAHHOCTh yYMEHUM YCTaHABJIMBATh MPUHAJIC)KHOCTh HEOPTraHWYECKUX BEIIECTB MO HX COCTaBy K
OTpeNIeIEHHOMY KJIACCY/TPYIINIe COSAUHEHUN (MPOCThIE BEIIECTBA — METAUIBI U HEMETaJUIbl, OKCHJIbI, OCHOBaHWSI,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUN PACKpPBIBATh CMBICI mepuoandeckoro 3akoHa JI. . MeHnnmeneeBa u 1eMOHCTPUPOBATh
€ro CUCTEMATU3HUPYIOUTYI0, OOBSICHUTEIBHYIO U IPOTHOCTHYECKYIO (PYHKIINU;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh DSJIEKTPOHHOE CTPOEHHUE AaTOMOB XUMHUYECKUX OdJeMeHTOB |4
nepuosioB Ilepuognyeckoit cuctembl xumudeckux smeMeHToB /. M. MenpaeneeBa, WCmonb3ys TOHITHS «s-, p-, d-



AIIEKTPOHHBIE OpPOUTAINY», «IHEPrE€TUUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHMSI CBOMCTB XMMHYECKHUX
DJIEMEHTOB M MX COEIMHEHMM IO nepuoaam u rpynmnam llepmonmueckon cucrteMbl Xxumudeckux snemeHtos I, U.
Menpaeneena;

C()OPMUPOBAHHOCTh YMEHMHM XapaKTepU30BaTh (OMHMCHIBATh) OOIIME XHMHUYECKUE CBOMCTBA HEOPraHMUYECKUX
BEILECTB PA3JIMYHBIX KJIACCOB, IIOATBEPKIATh CYIIECTBOBAHUE TE€HETHUYECKOW CBSA3M MEXAY HEOPraHWYECKUMH
BEILIECTBAMH C IIOMOIIBIO YPABHEHNN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

c(OpPMHPOBAHHOCTh YMEHUS KIIACCU(PUIIMPOBATh XUMUUYECKHE PEAKIIUU 10 PA3IUYHBIM MPU3HAKAM (YUCIY U COCTaBY
pearupyomux BEIIECTB, TEIUIOBOMY 3 (EKTy peakiUH, W3MEHEHUIO CTENEHEH OKHCIEHUS 3JIEMEHTOB, 0OpaTUMOCTH
peakuuy, y9acTUIO KaTajlu3aTopa);

C()OPMUPOBAHHOCTh YMEHUN COCTABJIATH YPaBHEHHUS pPEAKUUl pPAa3NUYHBIX THUIOB, TMOJHBIE U COKpAIIEHHBIE
YpaBHEHUS PeaKUnii MOHHOTO OOMEHA, YYUThIBasK YCIOBHUSA, IPU KOTOPBIX 3TH PEAKIUU UAYT A0 KOHLIA;

c()OPMHPOBAHHOCTh YMEHUW MPOBOAMTH pPEAKUWHU, MOATBEPKIAIOIMINE KAYECTBEHHBI COCTaB pa3JIMYHBIX
HEOPraHUYECKUX BELIECTB, pPACIO3HABAThb OMNBITHBIM IIyTEM HMOHBI, NPUCYTCTBYIOLIME B BOAHBIX pPacTBOpax
HEOPraHUYECKUX BEILECTB;

c(OpPMHPOBAHHOCTh YMEHHMI pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUNA IMOCPEICTBOM
COCTABJICHMSI SJIEKTPOHHOTO OajaHca ATHX PeakLuid;

c(OpPMHPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM pEaKIUU OT Pa3IUyHBIX (PaKTOpPOB;
XapakTep CMEIEHUsI XUMUYECKOTr0 paBHOBECHS B 3aBUCMMOCTH OT BHEIIHETo Bo3aelcTBud (mpunuui Jle [larense);

c(OPMUPOBAHHOCTh YMEHHUH XapaKTEepHU30BaThb XMMHYECKHUE TMPOIECCHI, JEKallMe B OCHOBE IPOMBIILICHHOTO
MOJIYYeHUs] CEPHOM KHMCIIOThI, aMMHAaKa, a TaKkke CHOPMUPOBAHHOCTD MPEACTABICHUN 00 OOLIMX HAYYHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOJIEMaX XMMUYECKOT0 MPOU3BO/JICTBA;

c(OPMUPOBAHHOCTh YMEHUW MPOBOJIUTH BBIYUCIIEHUS C HCIOJIH30BAaHUMEM IOHSATHS «MaccoBasi JOJs BEIIECTBA B
pacTtBope», 00BEMHBIX OTHOILIEHUH T'a30B NMPU XUMUYECKUX PEAKIIMIX, MAaCChl BELIECTBAa MM 00BEMA ra30B 110 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MacCe UM 00BbEMY OJTHOTO U3 YUACTBYIOIIMX B PEAKIIMU BEIECTB, TEIJIOBOTrO AP (eKTa peakui Ha
OCHOBE 3aKOHOB COXPaHEHUSI MaCChl BEIIECTB, IPEBPALLICHUS U COXPAHEHUS SHEPTUU;



chOpPMHPOBAHHOCTh YMEHUW COOJIOJATh TpaBWia TIOJIH30BAHUS XUMHUYECKOW TOCYI0H W J1abOpaTOPHBIM
o0OpyZOoBaHUEM, a TAKXKE MpaBUja OOpaIIeHUS C BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIIUSIMU IO BBIMOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OTIBITOB;

c(OpPMHPOBAHHOCTh YMEHUW TUIAHUPOBATH M BBIMOJHATh XUMHUYECKUN HKCIEPUMEHT (pasfioKeHHE MEePOKCHUIa
BOZIOPO/Ia B TPHUCYTCTBHM KaTajd3aTopa, OIpPEAENIEHHE Cpellbl PAacTBOPOB BEIIECTB C TMOMOUIBI0 YHHBEPCAIBHOIO
WHIUKATOpa, BIMSHUE Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XHMHYECKOW pEAKIMW, PEaKIuh HOHHOTO OOMEHa,
KaueCTBEHHBIC PEAKIIMU Ha Cylb(]ar-, KapOOHAT- M XJIOPHUI-aHHOHBI, HA KATHOH aMMOHHUS, PEIICHUE dKCIICPUMEHTATBHBIX
3aa4y o TeMam «Metamie» u «Hemeramib») B COOTBETCTBUU C MpaBUJIaMU TEXHUKU 0€30MacHOCTU MPHU OOpaIleHUH C
BEIIIECTBAMHU U JaOOPaTOPHBIM 000PYI0OBAaHUEM, MPEACTABIATh PE3YJIbTAThl XUMUUYECKOTO IKCIIEPUMEHTA B (hOpME 3aluCH
ypaBHEHUHN COOTBETCTBYIOIIUX PEeAKIUN U (POPMYITHPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUW KPUTHYCCKH aHAJIU3UPOBATH XUMHUYECKYI0 HH(POPMAIHIO, MOJIYYaeMYI0 W3 Pa3HBIX
HMCTOYHHUKOB (CpPEJCTBA MACCOBOM KOMMYHHUKAIUU, IHTEpHET U IPYyTHX);

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPaBUiia HKOJIOTHYECKHU 1E€JIECO00pa3HOT0 TMOBEACHHS B OBITY U TPYIOBOM
NESATEILHOCTH B IIEJIIX COXPAHEHUS CBOETO 370POBbS W OKPYXKAIOIIEH NPUPOIHON Cpelbl, OCO3HABaTh OMACHOCTH
BO3JICHCTBHSI HA )KMBBIC OPTaHU3MBI ONPEACIEHHBIX BEIIECTB, MOHUMAas cMbIcT moka3arens [1JIK, moscHATh Ha mpuMepax
CIIOCOOBI YMEHBIIICHHUS U TIPEIOTBPAIICHHS MX BPETHOTO BO3CHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT OOYYarOIIMXCS C OTPAaHWYEHHBIMH BO3MOXHOCTSIMHU 37I0POBBSI: YMEHHE NPUMCHSTH 3HAHUSA 00 OCHOBHBIX
JIOCTYITHBIX METO[aX MO3HAHMS BEIIECTB M XUMUYECKUX SIBIICHUN;

JUTSI CJICTIBIX M CITA00BUIANINX O0yYaIOIIMXCS: YMEHHE HCTIOIb30BaTh pelbe(HO-TOUCUHYIO cUcTeMy 0003HaueHumi J1.
bpaitns nis 3anucu XuMudeckux Gopmyl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHUS OPraHUYECKUX coeIMHeHU A. M 8 bubmorexa LHOK
' P P s T https://m.eds00.ru/d69df650
bytneposa
Hroro no pazgeny 8
Pa3nen 2. Yraesonopoabt
21 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI, 5 bu6mmoreka [JOK
) IUKJIOAJIKAHBI https://m.edsoo.ru/d69df650
29 HenpenenbHble yrneBogOpOIbl: aTKEHbI, 14 1 bubnmnoreka [JOK
’ AJKAJUECHBI, AJIKUHBI https://m.eds00.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHHECKHE YIICBOAOPOAB! (aPCHEI) https://m.edso0.ru/d69df650
)4 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bubnnoreka [JOK
' nepepadoTKa https://m.edso0.ru/d69df650
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOAOB 4 1 bubmmorexa [OK
' P A r AOPOA https://m.eds00.ru/d69df650
Uroro no pazgeny 35
Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coenHeHust
3.1 Cnuptsl. ®enon 11 1 bubmmorexa [OK

https://m.edsoo.ru/d69df650



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

KapOonunbHble coeAMHEHUS: abIETHIbI 1

bubmuoreka [JOK
3.2 keToHbl. KapOoHoBbIe KucaoThl. ClI0KHBIC 21 hitps-//m.cdsoo.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [JOK
33 YLICBOIEI 0 https://m.edsoo.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconepkamue opranHmyecKkue coeuHeHust
bu6mmorexa [IOK
4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 12 https://m.eds00.ru/d69df650
Hroro no pazneny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
5.1 BricokoMoneKkyaspHbIe COSTUHEHUS 6 bubmorexa HOK
) yAp A https://m.edso0.ru/d69df650
Hroro no pazneny 6
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102



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

11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbIe
Ne n/m P Kontpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crtpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3 https://m.edso0.ru/d69df650
anemenToB . 1. Menaeneera
.M
1.2 Crpoenne semectsa. Muoroodpasue 4 https://m.edsoo.ru/d69df650
BEILIECTB
1.3 XUMHUYECKUE Peakiuu 6 1 1 https://m.edsoo.ru/d69df650
Hroro no pazneny 13 https://m.eds00.ru/d69df650
Pa3nen 2. Heoprannyeckasi XuMust
2.1 MeTtaninl 1 1 https://m.eds00.ru/d69df650
2.2 Hemeramisl 1 1 https://m.edso00.ru/d69df650
)3 CBs13b HEOPTAaHUYECKUX U OPTAHHMYECKUX ) https://m.edsoo.ru/d69df650
BEILECTB
Hroro no pazneny 17 https://m.eds00.ru/d69d{650
Pazaen 3. Xumus u :KM3Hb
3.1 XUMHUSA U KU3Hb 4 https://m.edsoo.ru/d69df650
Uroro no pazgeny 4
OBIIEE KOJMYECTBO YACOB I10 [IPOTPAMME 34 3 3 htfps://m.edso0.m/d69df650



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydyeHusi  oO0pa3oBaTe/IbHbIE pecypchl
padoThI padoTshI
[Ipenmer u 3HaueHue
OpraHNYECKON XMMUH, BuG 10K
nonInoTexa
IIPE/ICTABIICHHUE O 1 03.09.24
e https://m.eds00.1ru/3686e6f5
MHOT000pa3ui OPraHuYEeCKUX
COCIMHEHUN
DIIEKTPOHHOE CTPOEHUE aTOMa
nepoaa (OCHOBHOE U
1}3,:)36p Jlél(rIHoe COCTOSIHUS) 1 04.09.24 bubmorera [JOK
P ' T https://m.edsoo.ru/0ce6fddc
BasieHTHBIE BOBMOKHOCTH
aToma yriepoja
XuMuyeckas CBs3b B
OpTaHUYECKUX COCTMHECHHSIX. Eub 1OK
nonmoTexa
Mexanu3mbl 00pa3oBaHUs 1 05.09.24
. P https://m.eds00.ru/8d39f5¢8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
paspbiBa CBA3EH
Teopust crpoenus BuG 1OK
nOIMOTEKA
OPraHMYECKHX COCTUHEHUHN A. 1 10.09.24
p A https://m.edso0o.ru/9e595¢cb8
M. byrtneposa
Buapl uzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. | 11.09.24 bubnuorexa [IOK
DnekTpoHHbIE YQEKTHI B o https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPraHu4EeCKUX



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COEIUHEHUI

IIpencrasienue o
KJIacCU(UKALIUU U

bu6mmoreka [IOK

6 CHUCTEMaTHUYECKa. 12.09.24
HETEMATHH ? https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpraHUYECKUX BEIECTB

7 Knaccudukanus peakiuii B 17.09.24 bu6mmoreka [IOK
OpPraHMYeCKON XMMUH R https://m.edsoo.ru/ba5706aa
CucremaTu3zanus u 00001IeHNe bubnuorexa [JOK

8 . 18.09.24
3HAHUU 110 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKHM PSI,
obmras popmyia,

9 HOMEHKJIaTypa U U30Mepus, 19.09.24 bubnnorexa [HOK
JJIEKTPOHHOE H R https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

10 Cbngvnqecmzle U XUMHUYECKHUE 24.09.24 bu6mmorexa [IOK
CBOKCTBA aJIKAHOB https://m.edsoo.ru/3137711¢
Haxoxxnenme aaxkaHoB B Bu6 10K

noImoTEKa

11 .C 0 25.09.24
FIPHpOAE. LAIOCODH HOTyHeHi https://m.edsoo.ru/259b0asb
Y IPUMEHEHHNE ATKaHOB
[uknoankaHsel: 00mas
dbopMyna, HOMEHKIIATypa

12 U30MepHUst, 0COOEHHOCTH 26.09.24 bubnuorexa [IOK
CTPOCHUSA U XUMUYECKUX https://m.edsoo.ru/156730d2
CBOICTB, CITOCOOBI OJTyYEHUS U
MIPUMEHEHUE

b K

13 Pemienune pacy€THbIX 33724 Ha 01.10.24 nommorexa HO

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

OIIpElIETICHUE MOJIEKYJIIPHON
(bopMyIbl OPraHMYECKOro
BELIECTBA I10 MACCOBBIM JI0JIIM
aTOMOB DJIEMEHTOB, BXOJAIIUX
B ero cocras. CucremaTusanus
1 000011IeHe 3HaHUH 110 TeMe

AJIKEHBI: TOMOJIOTUYECKUH Ps/I,
oOmras ¢popmyina,
HOMEHKJIaTypa, JIEKTPOHHOE U

bubmuorexa [JOK

14 02.10.24
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MoJiekys. CTpyKTypHas ¥ Luc-
TpaHC-U30MEPHUSI ATIKEHOB
dusnuecKkue 1 XUMHIECKUE BuG 10K

noInoTeKa

15 7 i 03.10.24
CBOHCTRA ATIKCHOB. LIpABHIIO https://m.edso00.ru/21069ccd
MapkOoBHHKOBa
CnocoOsI nommyue

16 Il bl IOJIyYEHHUS U 08.10.24 bubnnorexka [JOK
[IPUMEHEHUE aJIKEHOB https://m.edsoo.ru/665dc058
[IpakTuueckas padora Ne 1 o

17 teme "[lonydyenue sTuiieHa u 09.10.24 Buommorexa LHOK

yi . o https://m.edsoo.ru/0941eed8

M3Y4YEHHE €ro CBOMCTB
Pemienne pacu€THbIX 3a/1a4 Ha

18 oTpeieTICHUuE MOJICKYJISIPHOM 10.10.24 bubnmoreka [JOK
(bOpMYyJIIBI OPraHUYECKOTO R https://m.edsoo.ru/e9ea9921
BElIeCTBa
AnKanueHbl: CONPsHKEHHBIE,
M30JIMPOBAHHbIE, Eub OK

19 KyMYJIUPOBAHHBIE. 15.10.24 nommoreka L

Oco0EHHOCTH AJIEKTPOHHOTO
CTPOCHUS

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



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

XMUMHYECKUE CBOUCTBA

bubmuoreka [JOK

20 16.10.24
CONPSIKEHHBIX TUEHOB https://m.edsoo.ru/e561253d
CriocoOsblI MoTy4eHus u

71 y4 17.10.24 bu6mmoreka [IOK
IIPUMEHEHHUE AJIKaJIUEHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKUH PSJI,
obmas ¢popMmya,

22 HOMeHK(JEaIT) ya AJIEKTPOHHOE U 22.10.24 bubmorexa HOK

P, P R https://m.edsoo.ru/68b6ccdc
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI, (PU3UYECKHE CBOMCTBA
bubmuorexa [JOK
23 X i 23.10.24
HIMITHECKHIE CBOMCTBA aTKUHOB https://m.edso0.ru/23493a93
KadecTBeHHBIC peakiiy Ha

24 ¢ peaku 24.10.24 bubmuorexa [JOK
TPOUHYIO CBA3b https://m.edsoo.ru/7b1c48da

)5 CriocoObI nostyyeHust u 05.11.24 bubnnoreka [JOK
[IPUMEHEHNE aJIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl o

26 ABHECHHUIO XUMHYECKOMN 06.11.24 bubmorexa HOK
P o https://m.edsoo.ru/5db8e526
peakiuu

7 CI/ICTevMaTI/ISaI_II/ISI 1 000011IeHIE 07.11.24
3HAHUH 110 TeMe
ApeHbI: TOMOJIOTUYECKUH P/,
obmas popmyna,

’3 HOMEHKJIaTypa. DJIEKTPOHHOE U 12.11.24 bubnuorexa [IOK
IPOCTPAHCTBEHHOE CTPOEHHE o https://m.edsoo.ru/a92a7094
MOJIEKYJT O€H30J1a U TOJIyoJ1a,
ux (pusmyeckue cBONCTBa

29 XUMHYECKUE CBOICTBA apEHOB: 13.11.24 bubnmoreka [JOK

PCaKMu 3aMCIICHUA

https://m.edsoo.ru/a44alaed



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4

XUMHUYECKUE CBOMCTBA apPEHOB:

bubmumoreka [IOK

30 peaKkuu NPUCOCTUHEHUS, 14.11.24 https://m.edsogru/a44alae4
OKHCJICHHE TOMOJIOrOB OEeH30I1a

31 OCco0EHHOCTH XUMUYECKUX 19.11.24 bubnuorexa [JOK
CBOICTB CTHpOJIa https://m.edsoo.ru/d5018a54
Pemenue pacu€THbIX 3a7a4 Ha

1 OIpeieIeHUue MOJIEKYJIIPHOM 20.11.24 bubnuoreka [IOK
(bOopMyITBI OPraHMYECKOTO https://m.edsoo.ru/53461a2¢
BEIIECTBA

13 CriocoObl nostyyeHust u 21.11.24 bubnnorexa [HOK
MPUMEHEHUE aPEHOB https://m.edso00.ru/6£717d09
I'enernueckas cBsA3b MEXKIY

34 Pa3IMYHBIMM KJIACCAMH 26.11.24
YIIEBOIOPOAOB
Pacuérel no ypaBHEHUsIM

35 XUMHYECKHUX PEAKIIUN. 271124
Cucremarusanus 1 00001eHne
3HaHUH 110 TEME

36 [Ipuponnsiii ra3. IlomyTHbie 58.11.24
He(TSAHBIE ra3bl

37 KameHHbI#1 yroiab ¥ NpoTyKThl 03.12.24 bubnnoreka [JOK
ero nepepaboTku https://m.eds00.ru/69b3398b
Hedtp 1 ciocoOw1 eé Bu6morexa [IOK

38 nepepabotku. [Ipumenenne 04.12.24 htts://m.edsoo.rw/2 1f9de78
IPOAYKTOB NEpepadoTKU HEPTH
['eHeTnyeckas CBSI3b MEXAY

39 pa3IMYHBIMU KJIacCaMu 05.12.24

YIJIEBOAOPOIOB



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

l'anorenonponsBoHbIE
YIJIEBOJIOPOIOB: ANEKTPOHHOE

bubmuoreka [JOK

40 10.12.24
CTPOCHUE; pEAKIIUU 3aMEIICHUS https://m.edsoo.ru/82b4d759
rajoresa
JleiicTBue 11eouei Ha
rajoreHIpoOU3BOAHbIE.
41 BsaumoneiictBue 11.12.24
JIATAJIOT€HAJIKAaHOB C MarHueM 1
IUHKOM
CucremaTu3zaius u 0000IIeHHIE
. bubnuorexa [JOK
42 3HAHUU MO pa3feny 12.12.24
" " https://m.edsoo.ru/20e89{22
YTI1eBo0pOABI
43 KonTtponpsHas pabora o Teme 17.1.94 bubnuoreka [IOK
"VYrneBonopoasr" o https://m.eds00.ru/95¢9e298
[IpenenbHbIE OTHOATOMHBIE
CIIUPTBL: TOMOJIOTUUECKUH A,
obmas popmyia, cTpoeHHe
44 MOJIEK ?1) Enge Hﬂp 18.12.24 bubmorexa LOK
o pH, o https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
KJaccupukanus, Guznyeckue
CBOICTBA
XuMHYECKHEe CBONCTBA Eub 10K
noIMoTEKA
45 MpEeAeIbHBIX OJHOATOMHBIX 19.12.24
pel A https://m.edsoo.ru/26ee34fe
CIIUPTOB
Crioco0bI nostyueHust u
bubmuorexa [JOK
46 IpUMEHEHUE OJHOATOMHBIX 24.12.24
https://m.eds00.ru/484100000000000
CIIUPTOB
ITpocTeie apupsr:
47 p up 55 12,94 bu6mmoreka [IOK

HOMEHKJIaTypa U U30Mepus,

https://m.edsoo.ru/c2c¢788b2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2

0COOCHHOCTH (PU3NYECKUX U
XUMHYECKHX CBOWCTB

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJIb U TIIMUEPHUH, UX

bu6mmoreka [IOK

48 26.12.24
buU3HYECKUE M XUMUYIECCKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CniocoOblI nony4eHus u

49 MIPUMEHEHNE MHOTOATOMHBIX 14.01.25 bubmorera [TOK

P o https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOo: CTPOCHHUE MOJICKYJIBI, Eub OK
50 (du3UYEeCKre CBOMCTBA. 15.01.25 nosmorexa L
https://m.edsoo.ru/2ce72618
TokcuaHOCTH PeHomna
bubmuoreka [JOK
51 XUMHUYECKUE CBOWCTBA (PEHOIIA 16.01.25
b https://m.edsoo.ru/037cas5{9
Crioco6sI ot

5 y4EeHUs U 51,0125 bubnnoreka [JOK
npUMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padbora Ne 2.

53 Pemenne skcnepruMeHTaIBHBIX 22.01.95 bubnnoreka [JOK
3aa4 mo teme "CriupThl U o https://m.edsoo.ru/fd0ced09
benonsr"

54 Cuctemaru3zanus 1 00001IeHIE 53.01.25 bubnmnoreka [JOK
3HAHUI 110 TeMe o https://m.edso0.ru/1810cb9b
Anbaeruibl U KETOHBI:

AIIEKTPOHHOE CTPOCHUE
ap6o ol ;
55 KapOOHUJIBHOM TPYIIIIbI; 58.01.25 bubnuorexa [IOK

TOMOJIOTUYECKHE PSJIBI, 00TIIast
dbopmyra, u3oMepus U
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa



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

AJIBI[CFI/II[BI 1 KCTOHBI:

. Bubaunoreka [IOK
56 (dbu3HYecKue CBOMCTBA; PEaKIINKI 29.01.25 nomorexa L
https://m.edsoo.ru/c887425¢
MIPUCOCTUHECHUS
Peakniyu okuciaeHus u Eub 10K
noOIMoTEKA
57 Ka4yeCTBEHHBIC PEaKIINHU 30.01.25
peatt https://m.edsoo.ru/a393baa9
aJIbJIETHI0B U KETOHOB
Croco0Bb! MOJTy4YeHUsT
53 y4 04.02.95 bubmuorexa [JOK
AIbACTUIOB U KETOHOB https://m.edso0.ru/520d1c51
OJIHOOCHOBHBIE MPEICTbHBIC
KapOOHOBBIE KHUCIIOTHI, b K
59 P 05.02.25 nommoreka 11O
0COOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/fecObl13
MOJIEKYJT
N3omepus 1 HOMEHKIAaTypa
60 KapOOHOBBIX KUCJIOT, UX 06.02.25 bubmorexa LHOK
P o7 R https://m.edsoo.ru/700cc87b
dbuznyeckue cBoiicTa
XUMHYeCKHEe CBOMCTBA BuG OK
61 npeiebHBIX OJJHOOCHOBHBIX 11.02.25 nosmotexa I
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OCcoOEeHHOCTH CBOMCTB
MYPaBbUHOU KUCJIOTEL.
62 yp 12.02.95 bubnmoreka [JOK
MHoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0EHHOCTH CBOMCTB:
HETPEACIbHBIX 1
apoMaTHYeCKUX KapOOHOBBIX, Eub OK
63 JTUKapOOHOBBIX, 13.02.25 nomorexa Il

TUAPOKCUKAPOOHOBBIX KHCIIOT.

[IpencraBuTeny BHICIIMX
KapOOHOBBIX KHUCIIOT

https://m.edsoo.ru/83a08773



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

[ToHsATHE O IPOU3BOAHBIX

bubmuoreka [JOK

64 18.02.25
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CriocoObI nostyueHust u

65 npUMeHeHne KapOOHOBBIX 19.02.25 bubmorexa HOK

https://m.edsoo.ru/7¢065¢9d
KHUCJIOT
CnoxHbie dupHI:

66 TOMOJIOTHYECKHH psiJi, oO1as 20.07.95 bubnnoreka [JOK
dbopMmyia, u3oMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 q)I/I?LI/I‘IeCKI/Ie A XUMUYECKHUE 25.07.95 bu6mmoreka [IOK
CBOIicTBa 3(hUpOB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 11O
YPaBHEHUIO XUMUYECKOU

68 pEeaKurHu, Ha OIPEAECIIEHNE 26.02.25
MOJIEKYIISIPHOM (OPMYIIBI
OpPTraHUYECKOI0 BEIIECTBA
[Tpaktrueckas padota Ne 3.

69 Peienne skcniepuMeHTaIBHBIX 27.02.95 bubnnoreka [JOK
3agau no Teme "Kap6oHoBbIe https://m.eds00.ru/486671fb
KucoThl. CrioxxHbIe H3GUpHI"

Kupsr: crpoenne, puzndeckue
70 51 XI/II)MquT(I:)KHe CBO(fil)CTBa 04.03.25 bubmorexa [TOK
https://m.edsoo.ru/al9c5b98
(ruaponus)
Oco0eHHOCTH CBOICTB JKHUPOB,

71 COJIEpXKAIINX OCTATKH 05.03.25 bubnmnoreka [JOK
HEIIPEIEIbHBIX KUPHBIX https://m.edsoo.ru/b0331922
KucaoT. JKupsl B Ipupo/ie

72 Mpu1a Kak COJIA BBICIIUX 06.03.25 bubmorexa HOK

https://m.edso00.ru/3¢566565



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565

KapOOHOBBIX KUCIIOT, HX
Morolee nercrtaue. [loustue o
CUHTETHUYECKUX MOIOIIUX
cpenctBax (CMC)

I'eHeTnueckas cBsI3b
YIJIEBOAOPOIOB U

bubmuoreka [JOK

73 11.03.25
KUCIIOPOACOAEPHKAINX https://m.eds00.ru/56790c96
OpPraHWYECKUX BEIIECTB
Pacu€Tel mo ypaBHECHUIM

74 ypapHett 12.03.25
XUMHUYECKHUX PEAKITHIA

75 CucremaTu3zanus u 00o0IIeHNe 13.03.75 bubnnoreka [JOK
3HAHMH 110 TEME R https://m.edsoo.ru/f8eaf2eb
OO0m1as XxapakTepucTUKa

76 YTJIEBOOB M KJIaccH(pUKanus 18.03.25 bubnnorexka [JOK
yIIeBOJIOB (MOHO-, IU- U R https://m.edsoo.ru/7a9693al
MOJIMCaXapHUIbl)

Momnocaxapupsl: puznyecKkue
77 CBOMCTBA U HaXOXXICHHUE B 19.03.25 bubmorexa LHOK
a R https://m.edsoo.ru/b4bdda2d
pupoje
[IpuMeHeHne TIIIKO3bI, €€ BuG 10K
HOJIMOTEKA
78 3HA4YCHHE B 20.03.25
https://m.edsoo.ru/5e61122d
KU3HEACSITEIIBHOCTH OpraHnu3Ma
Jucaxapunbl: caxaposa,
MaJIbTO3a ¥ JaKTO034.

79 01.04.95 bubnmoreka [JOK
Haxoxnenue B npupone u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCaXapHJIOB
Ilonucaxapuabl: CTpOCHHUE

20 pun p 02.04.95 bubmuoreka [JOK

MaKpOMOJIeKYJ, (PU3NYECKHE U

https://m.edsoo.ru/72a04508



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508

XHUMHUYECKHE CBOMCTBA,
MIPUMEHEHUE

[TonsTne 06 UCKYCCTBEHHBIX

bu6mmoreka [IOK

81 03.04.25
BOJIOKHAX https://m.eds00.1ru/6216e766
Pemenue pacdeTHbIX 3a7a4 Ha
ompeeseHue 10U BbIX0a
32 pen i )¢ 08.04.25 bu6mmoreka [IOK
NPOAYKTa PEAKLUU OT https://m.edsoo.ru/7fde47ef
TEOPETHUYECKH BO3MOKHOTO
23 Cucremaru3zaus u 00o0meHne 09.04.95 bubnnorexa [HOK
3HAHWH [0 pasaeny . https://m.edsoo.ru/08d4364c
KonTtponpsHas pabora o Teme BuG 10K
noIMoTeKA
84 "Kucnopoacoaepxarniue 10.04.25
POACOACHMA " https://m.edsoo.ru/42c6678e
OpPTraHUYECKUE COCAMHEHUS
AMUHBIL: K1accudukams,
CTpOCHWE MOJIEKYJI, 001Ias
85 (1)(? MyJa I/I3OM€yI/I$I 15.04.25 bubmorexa HOK
pMY7Id, pYt, o https://m.edsoo.ru/efaZe6ca
HOMEHKJIaTypa U (pU3NYeCKue
CBOMCTBA
XuMHYECKHue CBONCTBA
26 16.04.95 bubmuorexa [JOK
annpaTUIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHUJIVH: CTPOCHUE aHHUIINHA, Eub 10K
nonIMoTeKa
87 0COOCHHOCTH XUMHUYECKUX 17.04.25
N https://m.edsoo.ru/39cd2 111
CBOMCTB aHUJIMHA
Crioco6bI nostyueHust u
88 nprUMEeHEeHHe anupaTUIeCKIX 22.04.25 bubmorexa HOK
P o https://m.edsoo.ru/eal 38763
aMHHOB
AMHWHOKHUCIIOTBI: HOMEHKJIATypa
29 yp 93.04.25 bu6mmorekxa [IOK

1 u3oMepus, GU3nIecKre

https://m.edsoo.ru/d1773e80



https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80

cBolictBa. OTOeNbHBIE
MIPEACTABUTENH 0-aMUHOKHCIIOT

XUMHYECKUE CBOUCTBA
aMUHOKHCIIOT, UX

90 OMO0JIOrMYecKoe 3HaUCHUE 24.04.25 bubmorexa HOK
https://m.edsoo.ru/77df705a
aMUHOKHCIIOT. CHHTE3 U
TUAPOIIN3 MENTHI0B
01 benku kak npupoHbIe 29.04.25 bubnnoreka [JOK
MOJIUMEPBI; CTPYKTYPhI OCJIKOB https://m.edso00.1ru/429¢9899
. bubmuorexa [JOK
92 XUMHYECKHE CBONCTBA OEIKOB 30.04.25 hitps://m.cdsoo.r/6237306d
A3oTconepxaiue
FeTEPOLUKITNYECKUE Bu6miorexa IOK
93 coenuHeHus. HyknenHosbie 06.05.25 hitps://m.edsoo.rw/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouosornyueckas poib
[TpakTryeckas padora Ne 4.
Pemenne skcnepruMeHTATBHBIX Bu6miorexa IOK
o4 ?'ajlaq 1o Teme 07.05.25 https://m.edsoo.ru/8e3c02d1
A3zoTcoaepikaiue
OPraHUYEeCKHE COCTUHEHUS "
[IpakTuueckas padora Ne 5.
95 Pemenne skciepuMeHTaNIbHBIX 13.05.25 bubnuorexa [IOK
3aaa4 o teme "PacniozHaBaHne https://m.edsoo.ru/bde3fdf6
OpPraHUYEeCKHX COCTUHEHUN"
KonTpomnpHas pabota mo Teme BuGmorexa LIOK
%6 "Asorcozepikatiie " 14.05.25 https://m.edsoo.ru/ce561bc7
OpraHUYECKHEe COCTUHEHUS
97 OcHOBHbIE IOHATHS XUMHUH 15.05.25 bubnuorexa [IOK



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

BBICOKOMOJIEKYJISIPHBIX
COEIUHEHUI U METOIBI UX
CHHTE3a —II0JINMEpHU3aITis U

https://m.edsoo.ru/7aa63ebd

MOJIMKOHACHCALIUS

08 [Inmactmaccel. YTunuzamnus u | 50.05.25 bubmuoreka [JOK
nepepadboTKa I1acTuKa https://m.edsoo.ru/82242¢0f
DacToMepbl: HaTypaJIbHbIN

99 CI/IHTeTI/I‘ICpCKI/Ie Ka?lypi-IyKI/I. 1 21.05.25 bubmorexa HOK

https://m.edsoo.ru/246103ec
Pe3nna
Bonokna: HatypanbHble,

100 HCKYCCTBEHHBbIE, 1 52.05.95 bubnuoreka [IOK
cuHTernyeckue. [lonumepsr https://m.eds00.ru/5963a601
CHEIMaJIbHOTO Ha3HAUYEHUs
[TpakTryeckas padora Ne 6.

101 Pemenne skciepuMeHTalIbHbIX | bubnuoreka [IOK
3aga4 no teMe "Pacrio3naBanue https://m.edsoo.ru/3aebd77a
MJIaCTMAcC ¥ BOJIOKOH"

O06o00611eHNe U cUCTEeMaTU3ALUS

102 U3Y4YEHHOI0 MaTepuala 1o TemMe 1 bubnnoreka [JOK
"BBICOKOMOJIEKYIISIPHbBIE https://m.edsoo.ru/6a22ble8
coequuenusa"

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



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

11 KIIACC

Ne
n/n

Tema ypoka

XUMHAYECKUH J1eMEHT. ATOM.
DnexTpoHHask KOHPUTypalKs aTOMOB

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucteMa XMMUYECKUX
anemeHToB . 1. MenaeneeBa, ux cBsI3b
C COBPEMEHHOM TE€OpUEil CTPOCHUS
aTOMOB

3aKOHOMEPHOCTU U3MEHEHH S CBOWCTB
XUMHUYECKHX 3JIEMEHTOB U UX
COEAMHEHUI 10 TPyIIaM U MepHOAAM.
3HayeHHe NepUOUUECKOro 3aKOHA U
CHCTEMBbl XUMUYECKUX 31eMeHToB J[. 1.
MeneneeBa B pa3BUTHH HAYKU

CrpoeHue BemecTBa. XUMUUECKast
CBSI3b, €€ BUJbl; MEXAHU3MBI
00pa30BaHMs KOBAJEHTHOU CBSI3U.
Bonoponnas cBs3b

BaneHntHOCTS.
DneKTpoOTpULATENBHOCTD. CTENEHb
OKHCJIeHHUs. BeniecTBa MOEKyIsIpHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS

KoanuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

05.09.24

12.09.24

19.09.24

26.09.24

03.10.24

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[lonsiTHE O NTUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOMAHBIE PACTBOPBI.

10.10.24




MaccoBast 107151 BEIIeCTBa B pacTBOPE

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKUX COCIUHEHUN.
I'eneTnueckas CBsI3b HEOPraHUYECKUX
BEILIECTB, PA3JIMYHbBIX KJIACCOB

Krnaccudukanusa XuMHUUECKUX peakluil B
HEOPraHWYeCKON U OpraHuvYeCcKOn
XUMHUU. 3aKOH COXPAHEHUS MACChI
BEILIECTB; 3aKOH COXPAHEHUS U
MIPEBPAIICHUS YHEPTUU TTPU XUMHUECKUX
peaKIusx

17.10.24

24.10.24

10

Ckopoctb peakiun. OOpaTuMbie
peaknuu. XMMHUYECKOE PABHOBECHE

[TpakTryeckas pabora Ne 1. «Bausiaue

pa3nuyHbIX (PAKTOPOB HAa CKOPOCTh
XUMHUYECKON peaKkium»

07.11.24

14.11.24

11

12

DNeKTPONUTHIECKas TUCCOIHALIHS.
IToHATHE O BOJOPOJHOM MOKa3aTene
(pH) pactBopa. Peakuiuu noHHOTO
oOMeHa. ['uapoan3 opraHuuecKux u
HEOPTraHMYECKUX BEIIECTB

OKHUCITNTEIIFHO-BOCCTAHOBUTEILHEIC

peakiuu. [TousTre 00 3nexTposnze
pacIiaBoB U pacTBOPOB COJIEHN

21.11.24

28.11.24

13

14

KontponbHas paboTta mo pazaery
«Teoperndeckne OCHOBBI XUMHUU»

MeTtannisl, uX IMOJIOKEHHUE B
[Tepuoanueckoit cucTeMe XUMUYECKUX

05.12.24

12.12.24




anemeHToB 1. . Menjeneena u
0COOEHHOCTH CTpoeHus aroMoB. O01mue
(u3HYeCKre CBOMCTBA METAJNIOB

15

CrnnaBbl METaJIIOB.
DNEKTPOXUMHUYECKUN Psiji HAIPSHKEHUI
METaJUIOB

19.12.24

16

17

XUMUYECKHE CBOMCTBA BaXKHEHIITNX
METaJUIOB (HATPUH, KaJIui, KaJabIUui,
MarHui, aJJlOMUHUN) U UX COSIUHEHUN
XUMUYECKUE CBOMCTBA XpOMa, MEIU U
HUX COEIUHEHNN

26.12.24

16.01.25

18

XuMH4yecKre CBOMCTBA IIMHKA, JKeae3a 1
HUX COEIUHEHUN

23.01.25

19

20

21

22

[IpakTuueckas pabora Ne 2. "Pemienue
HKCIIEPUMEHTAIBHBIX 33714 110 TEMe
«Metamib»"

Hemeranbl, uX monoxxeHue B
[leproanydeckoit cucreMe XUMHUECKUX
anemenToB 1. Y. Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

duznyeckue CBOMCTBA HEMETAJIJIOB.
AnnoTponusi HeMeTauIoB (Ha IpuMepe
KHCIIopoJia, cephl, hocdopa u yrieposaa)
XUMHUYECKHE CBOMCTBA FaJIOT€HOB, CEPhI
U UX COCTUHEHUM

30.01.25

06.02.25

13.02.25

20.02.25

23

XUMHYECKHE CBOMCTBA a30Ta, pocdopa
U UX COCOUHEHUN

27.02.25

24

XUMHUYECKHE CBOMCTBA YIJIEPOa,

06.03.25




KPEMHUS U UX COCIUHEHUI

25

26

27

[IpumeHeHne BaxXHEUIINX HEMETAIIOB U
HUX COeIUHEHUN

O00011IeHrEe ¥ cucTeMaTh3alus 3HaHUI
o teMe «Hemeramnel». Berancienus mo
YPaBHCHHSM XUMHUYECKHX PEAKIMHA 1
TEPMOXUMHUYECKHE PACUETHI

[IpakTuueckas padborta Ne 3. «Pemienue
AKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe
"Hemertannsl"»

13.03.25

20.03.25

03.04.25

28

KonTponbHas padoTa no temam
«Metame» U «HemeTamis»

10.04.25

29

30

31

32

HeOpFaHI/IquKI/IC H OPraHUu4CCKHUC
KHCJIOTHI. HGOpFaHI/ILIeCKI/Ie n
OpraHn4€CKUC OCHOBAHHA

AmMdoTepHbIe HeopraHUYeCcKHue 1
OpraHUYEeCKUE COETUHEHUSI.
['eneTnueckast CBSI3b HEOPraHUYECKUX U
OpraHUYECKUX BEIIECTB

Pone xumuu B o0ecrieueHun
JKOJIOTUYECKOM, SJHEPIreTUUECKON U
MUIIEBON OE30MMaCHOCTH, Pa3BUTHHU
MEIUITUHEI

[IpencraBnenus o0 oOIMX HAYYHBIX
MPUHIUIAX IPOMBIIUIEHHOTO
MOJTyYEeHHUs] B)KHEHIIINX BEIECTB

17.04.25

24.04.25

15.05.25

22.05.25

33

YenoBek B MUpPE BELIECTB U MATEPHATIOB

34

XuUMHA U 300pPOBbE YEIOBEKA




OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34



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

*Xumus. 10 knacc. ['abpuensn O. C., OctpoymoB U. I'., Cnagkos C. A. u ap.

* Xumus. 11 knacc. I'abpuensa O. C., Octpoymos U. I'., Cnankos C. A.

» Xumus, 11 xmace/ Epemun B.B., Ky3emenko H.E., JIpoznos A.A., Jlyaun B.B.;
nox peaaknueit Jlyannaa B.B., O01mecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
«JIPODAY»; AkiinonepHoe obmectBo «M3naTenscTBo «IIpocBemienne»

«Xumus, 10 kimacc/ Epemun B.B., Ky3pmenko H.E., [Ipo3noB A.A., Jlynun B.B.;
non peaakuueit Jlynuna B.B., O011ecTBo ¢ orpaHU4eHHONW OTBETCTBEHHOCTHIO

«IPODA»; AkunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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