PABOYAS ITPOI'PAMMA
y4eOHoro npeamera «XuMus. Yriay0JeHHbIH YPOBEHb)»

s ooygaromuxcs 10 —11 kmaccos
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HOACHUTEJIBHASA 3AITUCKA

PabGouast mporpamMma 1o XMMUM Ha ypOBHE CPEIHEr0 OO0IIero oOpa3zoBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit ®denepanuny», TpeOOBaHUI K pe3yiabTaTaM OCBOCHUS
benepanbHOI o0Opa3oBaTeIbHOM IPOTrpaMMBbl CPEIHETO o011ero
obpazoBanusa(DOIl COO), npencraBneHusix B denepanibHOM TOCyAapCTBEHHOM
obpazoBarenpHoM cTangapte COO, c¢ yuérom KoHuenmuu mnpenoiaBaHus
yueOHOTo mpeaMera «XuUMHUsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoii
Qdenepanivy, pealu3yIOIMIUX OCHOBHBIE 0OOpa3oBaTebHBIE MPOTPaMMBbI, U
OCHOBHBIX TMOJNOXKeHUN «CTparerun pa3BuUTUsL BocnuTaHus B Poccuiickoi
®deneparuun Ha nepuona a0 2025 roma» (Pacnopsbkenue I[IpaButennctBa PD ot
29.05. 2015 Ne 996 - p.).

XUMHST Ha YpPOBHE YIIIYOJIEHHOTO H3yYEHHS 3aHUMAeT Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4yHOTro o0Opa3oBaHusi yuamuxcs 10-11 kmaccos.
N3yuenne mnpenmera, peanuzyeMoe B YCIOBHIX JudepeHIIMPOBAHHOTO,
npouibHOr0 O00yYeHHMs, MPU3BAHO OOECHEYUTh O00I1e00pa30BaTENbHYI0 U
OOIIIEKYJIbTYPHYIO TOATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOJAUMYIO IS
aJlanTalyi UX K ObICTPO MEHSIOUIUMCS YCIOBHUSAM KU3HU B COLIMYME, a TaKXKe JJIs
OPOJOJIKEHUsT OOy4YeHHs] B OpraHu3auusax NpodeccHoHaIbHOro 00pa3oBaHMs, B
KOTOPBIX XUMHUS SIBJISIETCA OJHON U3 MPUOPUTETHBIX TUCITUTUINH.

B mporpamme 1o XuMHM Ha3HaueHUE IMpeaMera «XUMHUS» TMOoJydaeT
NOAPOOHYI0  MHTEPIpPETAllMI0 B  COOTBETCTBUM €  OCHOBOIOJIATarOIIUMU
nonoxkenusimu GI'OC COO o B3auMOOOYCIIOBICGHHOCTU IIeJeH, Coaep KaHus,
pe3yabTaToB OOy4YeHUs M TPeOOBaHUN K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SBJSIIOTCS CJICAYIOIIME BBIMOJIHAEMBIE MPOTPAaMMON IO
XUMUHU QYHKLUU:

e HMH(QOPMALMOHHO-METOAUYECKAsl, peaau3alus KOTOpol oOecreunBaeT
MOJTyYEeHUE NPEACTaBICHUSI O LEJAX, COJEpKaHWUU, OOLIEH CTpaTeruu
00y4eHHs, BOCIIUTAHUS U Pa3BUTUSI 00YUYAIOIIUXCSl CPEJICTBAMU MIPEIMETA,
M3y4aeMoro B paMKaxX KOHKPETHOTO MPOhUIIs;

e OpraHM3allMOHHO-TUIAHUPYIOUIAs, KOTOpast MpeyCMaTpUBaeT
Ompe/ieNiCcHHe: TPUHIUIOB CTPYKTYPUPOBAHUSI U TIOCIJIEIOBATEIbHOCTH
M3Yy4YeHHUsI y4eOHOro marepuana, KOJIUYECTBEHHBIX U KAue€CTBEHHBIX €ro
XapaKTEPUCTUK; TOIXO0JI0B K (DOPMHUPOBAHUIO COAEPKATEIHHOU OCHOBBI
KOHTPOJISI U OIEHKH 0O0pa30BaTeIbHBIX OCTHKEHUN OOyJarommxcs B
paMKax HWTOTOBOM arrecTanud B (OpPME EIMHOTO TOCYIapCTBEHHOTO
AK3aMEHa MO XUMHH.

[Iporpamma st yrinyOn€HHOTO U3YUYEHUS! XUMUHU:

LIOKYMEHT MOAMWCAH SNEKTPOHHOM MOAMWCHIO

MYHULUWNAJNIbHOE BIOA)XETHOE OBLLEOBPA3OBATEJIbHOE 25.02.25 09:09 (MSK) CepTudukat 35CBE34922A96E939EA8B0140A943592
YYPEXXAEHMUE "EPLIEBCKASl CPEAHAA LUKOJIA UMEHU C.U. BOYAPOBA",
MNyrayesa WpuHa puropbeBHa, ANPEKTOP




e YCTAaHaBJIMBAaeT WHBApPUAHTHOE MPEIMETHOE COAEpKaHHe, 00s3aTelbHOE
IUIE U3y4eHUs B paMKax OTAEIbHBIX Mpoduiell, mnpeaycMaTpuBaeT
pacrnpesieieHue M CTPYKTYpUpPOBAaHHME €ro IO KJaccaM, OCHOBHBIM
COJIep>KaTeIbHBIM JINHUSAM/pa3iesiaM Kypca;

e JaéT NPHUMEpPHOE paclpeiesieHue y4eOHOro BPEMEHM, PEKOMEH]IyeMOIo
JUTSL U3y4YEHUs OTACIbHBIX TEM;

e IMpejularaeT MNPUMEPHYIO TOCIENOBATEIBLHOCTh H3Y4YEHUsI y4eOHOTO
MaTepuasia ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIAMETHBIX U
MEXKIPEIMETHBIX CBSI3EH;

e JTAET METOJMYECKYIO MHTEPIPETALNIO el U 3a7a4 U3y4eHUs IpeIMeTa
Ha yrayOJaEHHOM ypOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COACPIKATEIBLHON XapaKTEPUCTUKU
IUIAHUPYEMBIX ~ PE3yJIbTaTOB OCBOEHUS OCHOBHOW 00pa3oBaTelbHON
IPOrpaMMbl CPEIHETO o01ero oOpa3zoBaHuUs (JINYHOCTHBIX,
METanpeJIMETHbIX, MPEIMETHbIX), a TaKkKe C YYETOM OCHOBHBIX BHUJIOB
y4eOHO-TIO3HABATENbHBIX  JEHCTBUM  00ydYaromierocsi IO OCBOEHUIO
coJiep KaHus IpeIMETa.

[To BceM Ha3BaHHBIM MO3UIUSAM B MPOrpaMMe MO XMMHH MPETyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBaHusd. 3a mpelerdaMd YCTAaHOBJIEHHOW MPOrpaMMOM 1O  XUMHUU
00s3aTeIbHON (MHBAPUAHTHOM) COCTaBIIAIOIIEH CoJlep KaHUs y4eOHOro mpeaMera
«Xumus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHaTHUBHOM COCTaBJISIOLIEH,
KOTOpasi JIOJKHA OINpPENENSATbCS B COOTBETCTBUU C HAMNPABICHUEM KOHKPETHOTO
npoduiig o0yyeHusl.

B coorBerctBHM ¢ koHuenryanbHeIMM nosiokeHusmMu PIOC COO o
Ha3HAYEHUU TPEeIMETOB 0a30BOro M yrJIyOJEHHOTO YpPOBHEH B CHCTEME
muddepeHIMpoBaHHOTO OOYyYEeHHUSI HAa YpPOBHE CpeIHero oOiiero oOpa3oBaHUs
XUMHUSI Ha YPOBHE YINIYOJIEHHOIO W3Y4YEHHUs HalpaBieH Ha pealu3aluio
OPEEMCTBEHHOCTH €  IOCJIEAYIOIIMM  3TalOM  IOJYYEHHS  XHUMHYECKOIro
oOpa3oBaHHs B paMKaxX M3YyYEHHs CHELHUAJIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHYECKUX JUCHUIUIMH B By3aX W OPraHMU3alMsIX CpeIHEero mpoeccCuoHaIbHOro
oOpa3zoBaHusd. B 3Toil CBA3M u3ydeHHE MpeaMmeTa «XHUMHS» OPUEHTHPOBAHO
OPEUMYIIECTBEHHO HAa pAacCUIUpEeHHe U  YIIyOlNeHHE TEOpEeTUYEeCKOW U
MIPAKTUYECKON MOATOTOBKM OOYYaIONIUXCs, BEIOPABIINX OMPENCIEHHBIN TPO(HIIH
oOyueHus1, B TOM YHUCJIE C MEPCIEKTUBON MOCIEAYIONIErO MOJIYyYeHUs XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusx npodeccruonanbHoro oopa3zoBanus. Hapsmy ¢ atum,
B cBere TpedoBanuit ®I'OC COO Kk mIaHUpPYEeMBIM pe3yJbTaTaM OCBOCHHS
dbenepanbHOl 00pa30BaTEIBHOM MPOTPaMMBI CpeIHEro 00Iero oOpa3oBaHUs
U3y4YEeHHE IpeaMera «XUMHUsS» OPHEHTHPOBAHO TAaKKE€ Ha pElIeHHE 3aaady
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BOCIIUTAHUSI U COIMAIIBHOTO Pa3BUTH OOydYaroIMxcs, Ha (HOPMHUPOBAHUE y HHX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUM, YMEHHIM palMoHaIM3aluu y4eOHOro Tpyaa u
0000IIEHHBIX  CIOCOOOB  JICSITEIBHOCTH, HMEIONMIUX  MEKIUCIUIUTMHAPHBIMH,
HAANPEIMETHBIA XapakTep.

CocraBnstomiuMu npeaMeTa «XUMHUs» Ha ypOBHE yriayOJIEHHOTO W3Y4YeHHS
ABJISIIOTCSL  YIUIyONn€HHbIe Kypchl — «Opranuyeckas xumus» u  «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneseHuu MOIX0I0B K OTOOPY U CTPYKTYPHOM
OpraHu3allMi COJIEPKAHMS 3TUX KYpCOB B IMporpamMme MO XHMHH 32 OCHOBY
npuaTel nojoxkeruss GI'OC COO o paznmuuuax 0a30BOro M yriayoJEHHOTO
ypOBHEN M3YyUYEHUS MIPEAMETA.

OcHoBy conepkanust KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHWYeCKass XHMHSI» COCTABISICT COBOKYIMHOCTh NPEIMETHBIX 3HAHWH U
YMCHHH, OTHOCSAIINXCS K 0a30BOMY ypPOBHIO M3YYCHHs IpeaMeTa. JTa CHCTeMa
3HAHUM TIO0JydaeT OmNpelneiEHHOE TEOPETUYECKOe JOIMOJHEHHE, I03BOJISAIONIEe
OCO3HAaHHO OCBOMTH  CYIIECTBEHHO OOJIbIIMA 00BEM  (PAKTOIOTHUECKOIrO
maTepuana. Tak, Ha yrayOn€HHOM YpOBHE H3Yy4YeHHsI Mpeamera olecredeHa
BO3MOXXHOCTh 3HAYMUTEIBLHOTO YBEIWYCHUS OOBEMA 3HAHUH O XHUMHYCCKHUX
2JIEMEHTaX W CBOMCTBAX MX COCAMHCHHH HA OCHOBE PACIIMPEHUS U YTIIyOJICHUS
NIPEICTAaBICHUH O CTPOCHHM BEIIECTBA, XUMHUYECKOH CBSI3UM M 3aKOHOMEPHOCTSX
IIPOTEKAHMS PEAKIUH, paCCMAaTPUBAEMBIX C TOYKH 3PCHUSI XUMHUECKOW KHHETHKU
U TEepMOJWHAMHKH. V3ydeHwme mnepuomudeckoro 3akoHa u [lepuoamdeckoit
CUCTEMBI ~ XHUMHYECKHX  DJIICMCHTOB O0azupyeTcs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHWYECKUX TMPEACTABICHUAX O CTPOSHHWU aToMa. XHMHYECKas CBSI3b
OOBSCHSETCSI ¢ TOUKH 3PCHHSI SHEPTETHUSCKUX U3MEHEHHH Mpu e€ 00pa3oBaHUU H
pa3pyIlIeHnH, a TaKXKE C TOYKH 3PCHHS MEXaHH3MOB e oOpazoBaHUs. V3ydeHue
TUIIOB  peakuui  jJomnoiHsercss  (GOpMUpPOBAHMEM  MPEACTaBICHUM 00
AIIEKTPOXUMHUYECKUX MPOIIECCaxX U DIEKTPOIU3E PACIUIaBOB M PACTBOPOB BEIIECTB.
B kypce oprannyeckoil XMMHHM TIPH PACCMOTPEHUU PEAKIMOHHOW CIOCOOHOCTH
COCIMHECHUN yaemnseTcs 0co0oe BHUMAHUE BOMPOcaM 00 3JIEKTPOHHBIX A deKTax,
0 B3aMMHOM BJIUSTHAU aTOMOB B MOJIEKYJIaX U MEXaHW3MaX PEaKIIHi.

Ocoboe 3HaueHWE WMEET TO, YTO Ha COJCPKAHUE KYpPCOB XUMHUU
yrayOa€HHOTO YPOBHS U3YYCHHS I KJIACCOB OMpeeaEHHOT0 TPoduis (TJIaBHBIM
oOpa3zoM Ha WX CTIPYKTYpYy H XapakTep JOMOJIHEHUH K OOmmei cucreme
IIPEIMETHBIX 3HAHWI) OKA3bIBAIOT BIMSIHUE CMEXKHBIC MPEAMETHI. Tak, Harpumep,
B COJICp)KaHHUM TPEaMETa ISl KIAaCCOB XUMHUKO-(pu3ndeckoro npoduiis 6osbinoe
3HauYe€HHUE OYyIyT UMETh BJIEMEHTHhI ydeOHOTO MaTepuana mo obmier xumuu. [lpu
U3YYCHHH TIpeIMeTa B JIAHHOM CJydae akIeHT OyaeT claelaH Ha OOIIHOCTh
METOJIOB MO3HAHMSI, OOIIHOCTh 3aKOHOB U TEOPUM B XUMHH U B (DU3MKE: aTOMHO-
MOJIEKYJISipHasi Teopusi (MOJIEKYJIspHas Teopus B (U3MKE), 3aKOHBI COXpPaHEHUS
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Maccbl M JHEPrUH, 3aKOHBI TEPMOJMHAMMKH, 3JIEKTPOJIU3a, IMPEACTABICHUS O
CTPOECHMH BELLECTB U IPYTOE.

B TO e BpemMs B coOAepXKaHUM MpeaMeTa Ui KJIAcCOB  XHUMHKO-
OroJOrNYecKoro npoduist OOJIBIINN YISIbHBIM BeC OyJeT MMETh OpraHuYecKas
xumusi. B aTOM  ciiydae mpenocTaBisieTcss  BO3MOXKHOCTh  JuUlsi  Oosiee
00CTOSITENIBHOTO ~ PACCMOTPEHHMS  XMMHYECKOW  OpraHu3aliyd  KIEeTKH  Kak
OMOJIOTUYECKOM CHCTEMBI, B COCTaB KOTOPOM BXOAAT, K TNpPUMEpY, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JIMIUJbI, OENKH, YIJIEBOJbI, HYKJICHMHOBBIC
KHUCJIOTHI U apyrue. [Ipu 3TOM 3HaHUA O COCTaBe M CBOWCTBAxX IMPEIACTABUTEIICH
OCHOBHBIX KJIACCOB OPTraHMYECKHX BEIIECTB CIIYXKAaT OCHOBOM Uil M3YYEHUS
CYIIIHOCTH MPOIECCOB (OTOCUHTE3, IbIXaHUS, MUILEBAPECHUS.

B nnane QopmupoBaHus OCHOB Hay4HOIO MHPOBO33PEHUS, OCBOCHUS
oOLIEHAYyYHBIX METOJIOB MMO3HAHUS U OIbITA MPAKTUYECKOTO MPUMEHEHHUS HAayUHbIX
3HAHUI M3ydeHHe npenMera «XuMHUs» Ha YIIIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4E€OHbIMH MpeIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble NpeaMeTbl», «MaTtemaTuka u
uH(popmatuka» U «Pycckuii A3bIK U JIUTEPATYPa».

[Ipy u3ydyeHun y4yeOHOro mnpeaMera «XuUMHUsS» Ha YriayOJEHHOM YpOBHE
TaKk)ke, Kak Ha YPOBHE OCHOBHOI'O U CpeJHEro oluiero oOpazoBanus (Ha 0a30BOM
YpOBHE), 3a7aueii NEPBOCTEIICHHOW 3HAYMMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak O0O0JIaCTU COBPEMEHHOIO0 €CTECTBO3HAHUS, MPaKTHYECKOU
NEATEIbHOCTH YEJIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienne
9TOM 3aaud Ha YriayOJn€HHOM YpPOBHE HW3Y4YEHHUs MpeAMeTa Npearnosaraer
peanu3anuio TaKuX LeJeH, KaK:

e (QopmMupoBaHHEe NpPEACTABICHUNA: O MaTEPUATLHOM E€IMHCTBE MHpA,
3aKOHOMEPHOCTSAX Y MO3HABAEMOCTH SIBIEHUU IIPUPOJIBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poau B oOecreyeHuu
YCTOWYMBOIO  pa3BUTUS  YEJIOBEYECTBA: B  PEHIEHHMH  IpoOiemM
HKOJIOTUYECKOM, IHEPreTUYECKON U MUIIeBOW 0€30MacHOCTH, B Pa3BUTHU
MEJULMHBI, CO3JaHUH HOBBIX MAaTE€PUAIOB, HOBBIX HCTOYHUKOB SHEPIHH, B
00eCrevyeHnr PalMOHAIBHOTO MPHUPOAONOIb30BaHUs, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJIbTYphl YEIOBEKA, a TAKXKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

e OCBOCHHME CHUCTEMbl 3HAHMM, JIEKAIIUX B OCHOBE XHMHUYECKOHU
COCTaBJISIOUICH €CTECTBEHHO-HAYYHON KapTUHBI MHUpa: PyHIaMEHTaIbHBIX
IIOHATUM, 3aKOHOB M TEOPUUM XHWMHUHU, COBPEMEHHBIX ITPEICTABICHUU O
CTPOEHMU BEIIECTBA HA Pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJSIDHOM, ~ HAJMOJEKYJISIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETHUYECKNX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMUYECKHX PEaKIUil, O
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XUMHUYECKOM PaBHOBECHUH, PACTBOPAX U AUCIEPCHBIX CUCTEMaX, 00 00IInX
HAyYHBIX IPUHITUIIAX XUMUYECKOTO MPOU3BO/JICTBA;

e (opmupoBanue y oOy4Jaronmxcs OCO3HAaHHOTO MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHYECKUX 3HAHUW 711 OOBSICHEHUS
KJTIOUEBBIX HJIEH W TPOOJIEM COBPEMEHHOW XUMUH, JJIs1 OOBSICHEHUS U
IPOTHO3UPOBAHUS SIBIICHUN, MUMEIOIIUX €CTECTBEHHO-HAYUHYIO MPHUPOLY;
IPaMOTHOTO PEIIeHHs TPOOIeM, CBI3aHHBIX C XMMHUEHN, TPOTrHO3UPOBAHMUS,
aHaJIM3a U OIIEHKU C MO3UINI IKOJIOTMYECKON 0€30MacHOCTH MOCIEACTBUN
OBITOBOM M TMPOU3BOICTBEHHON MEATEILHOCTH YENOBEKa, CBSI3aHHOW C
XUMHUYECKUM  MPOU3BOJACTBOM, HCIOJB30BAHUEM U  IepepaboTKON
BEIIIECTB;

e yIIyOJieHWE TIPSACTABJICHMA O  HAay4YHBIX  METOJax  IO3HAHUA,
HEOOXOMMBIX JUISI TPUOOPETCHUS YMEHHWM OpPHUEHTHUPOBATHCS B MHPE
BEUIECTB U OOBSCHEHMS] XUMHUYECKUX SIBICHUH, HMEIOIIMX MECTO B
PHUPOJIE, B MPAKTUUECKON JICATETLHOCTH U MIOBCETHEBHOMN YKU3HHU.

B 1mrane peamuzanuu TEepBOOYEPETHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIIMX
(GYHKITUH TICJIOCTHOW CHCTEMBI CpPETHETO OOIero oO0pa30oBaHUS NpPH WU3YUCHUH
npeaMera «XuUMHS» Ha  yrIyOnEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
PUOOPETAIOT TAKWE TIEH U 3a/1a49H, KaK:

e BOCIMHUTAaHHE YOSKICHHOCTH B II03HABAEMOCTH SIBICHUW TPUPOIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O00JIACTH TEOPETHYECKUX U
MPUKIAIHBIX HCCJICAOBAHUA B XHMHH, (OPMHUPOBAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHUBAIIMM K OOYYEHHI0O M TIO3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIFO ¥ CaMOBOCTIMTAaHMIO  HAa  OCHOBE  YCBOCHHUS
00IIIeYeTOBEYECKUX IIEHHOCTEH;

e pa3BUTHEC MO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPYCCKUX
CroCOOHOCTEM O00yuaromuxcs, (OpMHUPOBAHUE Yy HHUX CO3HATEIHLHOIO
OTHOIICHUSI K CaMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCTIEITHOW MPO(EeCCHOHATBHON U OOIIECTBEHHOW e TEIHLHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO W TIOTPEOHOCTH B
310pOBOM 00pa3e KU3HH;

e (QopmMupoBaHHEe YMEHHWI W HABBIKOB Pa3yMHOTO MPHUPOIONOIH30BAHMUS,
Pa3BUTHE IKOJIOTHYECKON KYJIBTYPHI, MPUOOPETEHNE OMbITa OOIIECTBEHHO-
MIOJIE3HOM IKOJIOTUYECKOM AEATEIbHOCTH.

OO61ee yuCio 4acoB, MPEAYCMOTPEHHBIX JJIA M3YUYCHUSI XUMHUHU Ha YTIIyOJIEHHOM
YpOBHE cpenHero obmiero obpasoBanus, coctaBiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hegento), B 11 kinacce — 102 vaca (3 yaca B HeZemo).
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COJAEPKAHUE OBYYEHUA
10 KUIACC

OPT'AHUYECKAS XUMUSA

Teoperuyeckue OCHOBbI OPraHUYeCKOM XMMHUH.

IIpenMer w 3HaYeHHE OPraHUYECKOM XUMHUH, NPEACTABIECHHUE O
MHOT000pa3uu OPraHUuYECKUX COCTUHEHUM.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE U BO30YXIEHHOE
COCTOSIHUA. BalleHTHbIE BO3MOXHOCTHM aTOMa yriepoaa. XUMHUYECKass CBA3b B
OpraHUYEeCKUX COCAMHEHMSX. Tumbl THUOpPHAM3AIMUM AaTOMHBIX OpOuTane
yraepona. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3M (OOMEHHBIN M JIOHOPHO-
aKLEeNnTOpHbIM). THIBI TEepeKphIBaHUS ATOMHBIX oOpOuTaned, G- U T-CBA3M.
OpunapHasi, [BOMHas U TpoiHas cBsi3b. CrocoObl pa3pbiBa CBs3€d B MOJEKYJax
oprannueckux BemiecTB. [loHaTHEe O CcBOOOJHOM pajukaie, Hykieowie u
anexTpoduie.

Teopuss crpoeHuss opranudeckux coennHenud A.M. byrtnepoBa u
COBPEMEHHBIE MTPEICTABICHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpraHUYEeCKUX COEIUMHEHUU. MoseKynsipHble U  CTPYKTYpHBbIE  (OPMYIIBIL.
CtpykTypHble (GOpMyNbl pa3IU4HBIX BHUJIOB: pa3BEPHyTas, COKpAILEHHAs,
ckenetHass. M3omepus. Buapl H30MEpUHM: CTPYKTypHas, HPOCTPAHCTBEHHAS.
OnekTpoHHbIe 3(PPEKTH B MOJIEKYJIAX OPraHUYECKUX COCIUHEHHM (MHIYKTUBHBIN
U Me30MEPHBIN 3(h(PEKTHI).

[IpencraBnenne o kiaccupukauu OpraHuveckux BemiecTB. l[lonsTue o
¢yHKIMoHaNbHOMU rpymme. 'omonorus. 'omonorudeckue psaasl. CucreMaTuieckas
HoMeHKkiarypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHBIE Ha3BaHUs
OTZEJIbHBIX IIPEACTAaBUTEIICH.

OcobeHHOCTH U KiaccU(UKalMs OpraHUYecKUx peakiuid. OKUCIUTEIbHO-
BOCCTAHOBHTEJIBHBIE PEAKLIUHA B OPTaHUYECKOU XUMUHU.

OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHHsI BEIIECTB M HUX IPEBpAIICHUIL:
O3HAKOMJICHHE C O0pa3laMyd OPraHMYeCKHX BEIIECTB W MaTepHajiaMH Ha WX
OCHOBE, OMNBITHl II0 MPEBPAIICHUIO OPraHUYECKMX BEIIECTB IPU HArpeBaHUU
(maBneHue, OOyrJIMBaHUWE W TOPEHHE), KOHCTPYUPOBAHUE MOJEJIECH MOJIEKYI
OpPraHUYECKHUX BEIIECTB.

YrieBoaopoabl.

Ankanbl. ['omonoruueckuii psisi ankaHoB, o01Ias ¢popMyia, HOMEHKIATypa U
M30MepUs. DIEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AKaHOB, SP°-
ruOpuan3anus aTOMHBIX opOuTanei yriaepoja, o-cBsi3b. DU3NYECKHE CBOWMCTBA
AJIKaHOB.
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XHWMHUYECKHE CBOMCTBA QJIKAHOB: PEAKLMM 3aMEIICHUS, W30MEPU3aLNH,
JNErUAPUPOBAHMS, INUKIN3ALMY, IUPOJIN3a, KPEKUHra, ropenus. Ilpencrasinenue o
MEXaHU3ME PEAKIMi PaJUKaJIbHOIO 3aMEILICHHUS.

Haxoxnenue B npupoze. CriocoObl MOTydyeHUs! U IPUMEHEHHE aJIKAHOB.

Huknoankanel. OOmas ¢opmysna, HOMEHKIATypa U u3omepus. OcobeHHOCTH
CTPOEHUS U XUMHUYECKMX CBOMCTB MajbiX (IMKJIONPONAH, IHUKIOOyTaH) U
OOBIYHBIX (IIUKIJIOTIEHTaH, IUKIOTEeKCaH) IUKIoankaHoB. CriocoObl MOJNy4eHHs U
IIPUMEHEHUE UKIIOAJIKAHOB.

Ankenbl. ['oMonioruueckuii psii ankeHoB, o01mas ¢GopMyia, HOMEHKIATYpa.
DIEKTPOHHOE M INPOCTPAHCTBEHHOE CTPOEHME MOJIEKYJ] ajlKEHOB, Sp2-
rudpuan3anys aTOMHBIX opOuTtanedl yriepoaa, o- U m-cBI3u. CTpyKTypHas |
reoMerpuyeckas (UMc-TpaHc-) u3oMepusi. @Du3MuecKre CBOMCTBA AaJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLMHU IPUCOEIWHEHUS, 3aMEUICHUS B O-IIOJOKECHUE
IpU JBOMHOM CBSI3M, MOJMMEpPHU3aUUM M OKucieHus. IIpaBuno MapkoBHUKOBA.
KauecTtBeHHbIE peakuuu Ha JBOMHYIO CBs3b. CHIOCOOBI MONYYEHHUS U MPUMEHEHHE
AJIKEHOB.

Ankanuensl. Knaccudukaius aikaaueHoB (CONpsKEHHBIE, U30JUPOBAHHbIE,
Kymynuposanusie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHS U XUMUYECKUX CBOWCTB
CONpPSDKEHHBIX  OueHoB, 1,2- wu  l,4-npucoenunenune. [lonmmepunsanus
CONPsKEHHBIX TUEeHOB. CrocOObI OJYyYEeHHs U IPUMEHEHUE aJIKaIMEHOB.

Ankunsbl. ['oMonoruueckuid psiji ankuHOB, o01as (popMyina, HOMEHKJIATypa U
U30MEpHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKWHOB, SP-
rudpuan3anns aTOMHBIX opOuTaneil yriaepoga. @u3nyecKre CBOMCTBA AJTKHHOB.
XHAMMYECKHE  CBOWMCTBA:  PEaKUUW  IPUCOCOUHEHHMs, JUMEPHU3ALUU U
TpUMEpHU3aluu, OKuciaeHns. KucioTele CBOWCTBA aIKWHOB, UMEIOIIMX KOHIEBYIO
TPOMHYIO CBs3b. KauecTBEHHbIE peaKIIMU Ha TPOKWHYIO CB3b. CIOCOOBI MOTyUEHUS
Y IPUMEHEHUE AJKUHOB.

Apomarnueckue yriieBoJopoasl (apeHsl). ['omMonoruyeckuili psifi apeHoB,
obmrast popmyna, HOMEHKIATypa U U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHrne MoJieKynbl OeH3zona. dusmyeckne CBONCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a 1 €r0 TOMOJIOTOB: PEaKIUU 3aMEeIIEHUS] B OEH30JIbHOM KOJIbIIE U
YTIIEBOJOPOJIHOM pAJMKaJe, PEaKUUU NPUCOCAVHEHUS, OKHCICHHE I'OMOJIOTOB
oen3oma. IlpencraBienrie 00 OpPUEHTUPYIONIEM JACUCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbLIE Ha TMPUMEPE AJIKHIBHBIX paJAMKaAIOB, KapOOKCHUIBLHOM,
TUAPOKCUIIBHOM, aMWUHO- WM HHUTPOTPYIIbI, aTOMOB TaJlOreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupodia. [lomumepusanus crupona. CriocoObl MoayyeHus u
IIPUMEHEHHUE apOMATUYECKUX YTIIE€BOIOPOIOB.

[Tpuponnsiii ra3. [lomytHeie HedTsHbIe Ta3pl. HedTh 1 €€ mpoucxoxacHue.
KameHHbI# yroiabs ¥ npoaykTel ero nepepadotrku. CriocoObl nepepaboTKu HEPTH:
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NEPEroHKa, KPEKUHT (TePMHUUYECKHH, KaTalIUTUYECKUii), PUDOPMHHT, MHPOIH3.
[IponykThl nepepaboTku HEDTH, KX TPUMEHEHNE B IPOMBIIIUICHHOCTH U B OBITY.

I'eneTnyeckas cBA3b MEXY pa3IMUYHBIMU KJIacCaMU YTJII€BOAOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOreHIPOU3BOAHBIX YIVIEBOJAOPOAOB. Peakuun
3aMEUIEHUs TaJoreHa Ha TUAPOKCOTPYIIY, HUTPOTPyNNy, UUAHOTPYIIILY,
aMuHOrpymnmy. JlelicTBue Ha TallOr€HIPOU3BOJHBIE BOJHOTO H CIHUPTOBOTO
pactBopa wIENOYu. B3aumMoaeicTBUe IUraloreHaJIKaHOB C MAarHMEM U IIMHKOM.
[Tonsatue 0 METAJUI00PTAHUYECKHUX COECIMHEHUSX. Hcnonp3oBanue
raJIOTeHIPOU3BOJIHBIX  YIJIEBOJAOPOJOB B OBITY, TEXHHUKE M TMPU CHUHTE3E
OpraHUYECKUX BEILIECTB.

OKCIEpUMEHTAIBHBIE METOJIbl HM3YyYEHHUS BEUIECTB M MX MPEBPAILCHHIL:
u3y4deHrue (PU3MUYECKUX CBOWMCTB YIJIEBOJOPOJOB (PaCTBOPUMOCTH), Kau€CTBEHHBIX
peakiuii  yrieBoJAOpOJAOB Pa3IMUHBIX KJIAaCCOB (0OecCIBEUMBAaHHWE OPOMHON WIIH
VMOJHOW BOJIbI, pacTBOpa IEpMAaHIraHaTa Kalivs, B3aWMOJCHCTBUE AalETHIICHA C
aMMHMaYHBIM pacTBOpoM okcuga cepebpa(l)), kauecTBeHHOEe OOHapyKeHUE
yriepoja W BOJOPOJAa B OpPraHWYECKUX BEIIECTBAX, IOJYyYEHHE OTUICHA W
U3Y4YEHUE €r0o CBOICTB, O3HaKoMJieHHe ¢ koyuiekiusmMu «Hedtb» u «Yromby, ¢
oOpazliaMyd  TIacTMacc, KaydyKOB M PE3UHBI, MOJEIUPOBAHHUE MOJICKYI
YTJIEBOJIOPOJIOB U FaJOT€HIPOU3BOAHBIX YIIIEBOJAOPO/IOB.

Kucsiopojacoaepxamue oprannyeckue coeIuHeHnsl.

[Ipenenvubie onHOaTOMHBIE cnupThl. CTpoeHue Mojiekyn (Ha mpumepe
METaHoJla W 3TaHona). ['oMonoruueckuil psana, oOmas QopMmyna, u30Mepus,
HOMEHKJIaTypa u  Kiaccudukanus. Duznueckue CBONUCTBA  MpeAesIbHBIX
OJIHOATOMHBIX CHUPTOB. BoaopoaHble CBSI3U MEXKIYy MOJIEKYJIaMH CIHUPTOB.
XUMHUYECKUE CBOWCTBA: pEaKIUMU 3aMelIeHUs, JerujipaTaldud, OKHUCICHUS,
B3aUMOJICHCTBHE C  OpPraHMYECKMMHU W  HEOPraHUYECKHUMH  KHUCIOTaMHU.
KauecTtBeHHas peakuusi Ha OAHOATOMHBIE CIIUPTHI. J[eiiCTBUE 3TaHONIA U METaHOJIa
Ha opranu3M uyeinoBeka. CrocoObl MONYYEHUs M NPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢dupsl, HOMEeHKIaTYpa U n3oMmepus. OcoOeHHOCTH (PUBHUECKUX H
XUMHYECKUX CBOMCTB.

MHoroaToMHbl€ CHUPTHI — STUICHIIIUKOAbL W riuiepuH. dusnueckue u
XUMUYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUs, B3aUMOJICHCTBUE C OpPraHMYE€CKUMHU
U HEOPraHWYECKUMHU KHUCIOTaMH, KayeCTBEHHAs peaklusi Ha MHOIOATOMHbIE
ciupthl. [IpencraBieHne 0 MeXaHW3ME PEaKluid HYKICOPMIHHOTO 3aMEICHUSI.
JleiictBue Ha opranu3Mm denoBeka. CrmocoObl TONydYeHHS W MPUMEHECHHE
MHOT'OATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJbl, B3aWUMHOE BJIUSHUE THUIPOKCOTPYIIBl U
OenzonbHOTO simpa. Pusnueckue cBocTBa (eHosna. OCOOEHHOCTH XUMHUYECKHX
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cBoiicTB (QeHona. KayecTBeHHble peakiuuu Ha ¢eHosl. TOKCMYHOCTH (eHona.
Crnioco6b1 monryuenus u npuMeHnenue penomna. denondopmanbaeruanas cMoa.

KapGonubHble COeMHEHUS — aJIbJIETUABI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOW TPYMIbl. ['OMOJIOTHYECKUE PSAbl AJIbICTUIOB M KETOHOB, 00IIas
dbopmyna, uzomMepusi U HOMEHKiIaTypa. PuU3HUecKHUEe CBOWCTBA albICTUIIOB U
KETOHOB.  XHMMHUYECKHME CBOWCTBAa  aQlbJETMJAOB M  KETOHOB:  pPEAKLIHH
npucoearuHeHns. OKUCIEHNE albEeru0B, KAYECTBEHHbIE PEAKIIUHA HA aJbJCTUIbI.
CriocoObl oJTy4eHUsI U IPUMEHEHUE aJIbJeTUI0B U KETOHOB.

OnHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOTh. OCOOCHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KucTO0T. M3oMepus u HoMeHkinarypa. dusndeckue cBoicTBa
OJIHOOCHOBHBIX TMpPEACNIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCIOT. XMMUYECKHE CBOWMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKALNM, PEAKIUU C Y4YaCTUEM YIJIEBOJAOPOJHOTO pajuKana.
Oco0eHHOCTH CBOMCTB MYpaBbUHOM KUCIOTHL. [loHSTHE O NPOU3BOIHBIX
KapOOHOBBIX KHUCIOT — CJOXHBIX 3¢upax. MHoroodpasue kapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOMCTB HEMPENECNbHBIX W apOMATHUECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCIIOT, TUJIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBuTenu BhICHINX
KapOOHOBBIX KHCIJIOT: CT€apUHOBas, MNaJIbMUTUHOBAs, OJEUHOBAs, JUHOJEBAA,
JUHONIeH08as KUCIOThl. COCOObI MOYYEHUS! U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢upsl. ['omonoruueckuit psia, oOmas Gopmyna, HU30OMEpUs U
HOMEHKJaTypa. Pu3nueckue U XUMHYECKHME CBOMCTBA: THAPOJIU3 B KUCIOW U
HIEJIOYHOM Cpee.

XKupei. Ctpoenue, pusndyeckue 1 XMMUYECKHUE CBOMCTBA KUPOB: TUIPOJIU3 B
KHUCIION U 11esnoyHoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COACPKALIUX OCTATKU
HEMpeETbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUPOJIE.

MBpI1a KaK COJTU BBICIINX KapOOHOBBIX KUCIIOT, KX MOIOIIEE JACHCTBUE.

OO6mias xapakTepucTuka yrieBosioB. Knaccudukanus yrieBojgoB (MOHO-, 1H-
¥ Tonucaxapuabl). MoHocaxapupl: TIIOKO3a, (pyKTO3a, Tajakrosa, pubdosa,
ne3okcuprubo3a. Pusznyeckue CBOWCTBA M HaXOXKJIeHue B mpupoze. PoToCHHTES.
XHUMUYECKHAE CBOMCTBA IIIOKO3bI: PEAKIIMU C YYACTUEM CHUPTOBBIX U AJIbIAETUIHOU
TpyMI, CIUPTOBOE M MOJOYHOKHUCIOE OpoxeHue. llpuMeHneHue rOKO3bI, €€
3HAYEHHE B KU3HEAEATEIbHOCTH opraHusma. /{ucaxapuipl: caxapos3a, MajibTO3a U
nakTo3a. BoccTanaBnuBarolye 1 HEBOCCTAHABIMBAOIINE AUcaxapuisl. I 'uaponus
mucaxapuaoB. Haxoxnenue B mpupojie u npuMenenue. [lonucaxapuapl: kpaxman,
JIMKOTEH U 1eiuitojo3a. CTpoeHue MakpOMOJIEKYJl Kpaxmasa, TJIMKOTeHa |
HEeJUTr0NI03bl.  DU3MUYECKHe CBOMCTBA KpaxMalla M UEJUIIOJI03bl. XHMHUYECKHE
CBOMCTBAa Kpaxmaja: THApPOJIN3, KaueCTBEHHAas PEaKIUs C MOJOM. XHUMHYECKUE
CBOMCTBA LIEJUTIOJIO3bI: THIPOJIN3, MoJdyuyeHue 3¢upoB nemwtonosbl. [lonsartue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).
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OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYECHHUS BEUIECTB M MX MPEBpAILCHHI:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM,
OKHCIIEHHE 3THJIOBOIO CHUPTA B albJETHJ HAa pacKajl€HHONW MEIHON IPOBOJIOKE,
OKHCJICHHE STUJIOBOTO CHUPTA JUXPOMATOM Kajusi (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAIOB), KAYECTBEHHBIC pEaKlIUU Ha aldbACTUIbl (C TUIPOKCHUIOM
muammuHcepeopa(l) wu  ruapoxkcuaom  meau(ll)), peakmus raunepuHa  C
ruapokcugom Menu(ll), xumMuyeckue CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICHCTBHE pacTBOpa TIIOKO3bl ¢ Tuapokcuaom meau(Il), BzaumopaeicTBue
KpaxMaja C MOJIOM, PEIICHHE YKCIePUMEHTAIBHBIX 3aja4d 1Mo TeMaM «CIUPTHI U
dbenoby, «Kap6oHOBBIE KUCTOTHI. Cl0XKHBIC YPUPHI».

A30Tco/iep:Kallue OpraHuvdecKue coeTMHeHUsl.

AMMHBI — OpraHUYECKHE MPOU3BOHBIC aMMHaka. Kiaccudukaiys aMUHOB:
anudaTuuyecKkue W apoMaTUYECKHE; IIEPBUYHBIC, BTOPUYHBIC W TPETUYHBIC.
Crpoenue moliekys, obmas dopmyia, U30MepHus, HOMEHKIATypa U (PU3HUYECKHe
cBOMcTBa. XMMHUYECKOE CBOMCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AJIKWJIMPOBAHUE, B3aUMOJCHUCTBUE NEPBUYHBIX AMHUHOB C a30TUCTOM KHCJIOTOM.
Conn aJIKWJIaMMOHHUS.

AHUJIMH — TIpEJCTaBUTENIb aMUHOB apomartuueckoro psga. CrtpoeHue
aHuiavMHA. B3anMHOe BIMSIHUE TPyNI aTOMOB B MOJeKyJe aHuiInHa. OCOOEHHOCTU
XUMUYECKUX CBOUCTB aHwInHa. KauecTBeHHbIE peakuuu Ha aHWIUH. CrocoObl
MOJIydeHUs W NpUMeHeHHue anudarthuueckux aMuHOB. l[lonydeHue aHwinHa U3
HUTPOOEH3071a.

AmuHokucnoTel. HoMeHnknaTypa u uzomepus. OTAenbHbIe NMPEICTABUTENH OL-
AMUHOKUCJIOT:  TJIMIUH, ajaHuH. Du3nuyeckue CBONCTBA  aMHHOKHUCIIOT.
XUMHUYECKUE CBOWCTBA AMHUHOKHUCIOT Kak aM(OTEpPHBIX  OPraHUYECKUX
COCAMHEHUN, peaklusl TOJUKOHJCHCAIlMK, OO0pa30BaHUE TMENTUAHOM CBS3H.
buonoruyeckoe 3HaueHue aMUHOKUCTOT. CUHTE3 U THUAPOJIU3 MENTHIOB.

benku kak npupomnwsie monuMmepbl. llepBuuHasi, BTOpUYHAST U TPETUUYHAs
CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBa OEJIKOB: THAPOIMU3, JEHATypalusi,
KAueCTBEHHBIE PEAKIIMU Ha OEJKU.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YYEeHHUS BEUIECTB W HUX MPEBpPAILCHUI:
pacTBOpeHHE OEIKOB B BOJE, JCHATyparus OEIKOB IMPU HArpeBaHUM, IIBETHHIC
peaknmu Ha OCNKH, peIIeHWe OKCIEPUMEHTAIBHBIX 33Jad 10 TeMaM
«A3oTcoaepxaiiue OpraHuyYecKue COCTUHEHUSD) u «Pacrnio3HaBaHue
OPraHUYECKUX COCTUHECHUI.

BbicoKOMOJIEKYJISIPHBIE COCTUHEHHS.

OCHOBHbBIE TOHSTUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEJUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENIEHb MOJIUMEPU3AIUU, CPEAHSS MOJIEKYIIsIpHast
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Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN —
MOJIMMEPU3ALINS U TTOJIMKOHIEHCALIHS.

[Tonumepubie Matepuansl. I[lmacTmacchl (HOJUATUIICH, TOJIUIIPOINMIIEH,
MOJIMBUHWIXJIOPU, TOJHCTHPOJ, TMOJMMETHIMETAKpUIAT, TMOJUKApOOHATHI,
nonvdTUIeHTepedTanaT). Y tunuzanus u nepepadboTka MmiacTuka.

DnacTOMEepHI: HaATypaIbHBIH Kay4yK, CUHTETHYECKHUE Kay4qyKu
(OyTamueHOBBIN, XJIOPOIPEHOBBIN, U30IIPEHOBHIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HaTypaibHbIe (XJIOMOK, MIEPCTh, MIENTK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETHYECKHE (KallpOH U JIABCAH).

[Tonmumepst CHEIUaIbHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIIEKTPOIPOBOISAIIME TTOJIMMEPHI, OMOpa3iaraeMble MOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbl W3yYEHHsS BEHIECTB M HX TMPEeBpalllCHUM:
O3HAaKOMJICHUE ¢ O0pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB, pEIIEHHE OHKCIEPUMEHTAIbHBIX 3amau 1o Teme «Pacno3naBanue
IJIACTMACC U BOJIOKOH.

PacuérHblie 3amaym.

Haxoxnaenue wmosiekynsipHoi (HOpMysbl OPraHMYECKOTO COEAUMHEHUS I10
MacCOBBIM JIOJISIM ~ DJIEMEHTOB, BXOJSAIIMX B €ro COCTaB, HaXOXJCHUE
MOJICKYJISIPHOM  (DOPMYJIbI  OPraHMYECKOro COEAUHEHHUs Mo Macce (00bEMYy)
OPOJAYKTOB CrOpaHus, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkIuyu W/WIA HUCXOJHBIX BEHIECTB, YCTAHOBJEHUE CTPYKTYPHOU (POpMYIIbI
OpraHMYEeCKOro BEUIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIyYEHHUs, OMPEACIICHUE JOJU BbIXOJIa MPOAYKTa PEAKIUU OT TEOPETUUECKHU
BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanu3zaiust MeXIpeIMETHBIX CBSI3€M IPU U3YYEHUH OPraHUYECKOW XUMUU B
10 xnacce ocymiecTBIs€TCd 4Yepe3 HCIONb30BAHME KAaK OOIIMX €CTECTBEHHO-
HAYYHBIX TIOHSATUW, TaK W TOHSATUM, NPUHATHIX B OTACJIBHBIX MpeAMETax
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIE MOHATHS: SBJIICHUE, HAYYHBIN (aKT, TUIIOTE3A,
TEOpHUs, 3aKOH, aHajIW3, CHUHTE3, Kiaccudukaius, HaOIIO/IEeHNe, HN3MEpEHUE,
AKCIEPUMEHT, MOJIENb, MOJICIUPOBAHHUE.

®u3uka: wmarepusi, aroMm, DJIJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA,
SHEPreTUYECKU ypPOBEHb, BELIECTBO, TEJIO, OO0BEM, arperaTHO€ COCTOSIHHE
BEIECTBA, (M3MYECKHUE BEIWYUHBI, CIUHUIBI W3MEPEHHs, CKOPOCTh, DHEPTHUS,
Macca.

buonorus: kierka, opraHm3M, OJKOCHCTeMa, Owmocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPOMHBIN U TeTepOTPO(HBIA THUN MHTAHHS, OpPOXKEHUE,
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doTrocuHTEe3, HbIXaHUE, OCJIKH, YIJIEBOABI, JKHPBI, HYKJICHHOBBIE KHUCIOTHI,
(bepMeHTHI.

I'eorpadus: mone3Hbie HCKOMaeMbIe, TOTUIUBO.

TexHONMOTHSA: THIIEBBIE MPOIYKTH, OCHOBBI PAIMOHAIHHOIO IHTAHUS,
MOJOIIIE CPEJICTBA, MATEPHAIIbI H3 HCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBBI XUMUM.

Atom. CoctaB aTOMHBIX siaep. XumMudeckuid 3neMmeHTt. M3otonbsl. CtpoeHue
ANIEKTPOHHBIX 00O0JIOYEK aTOMOB, KBAHTOBBIC UYHCIIA. DHEPTETHYECKUE YPOBHU H
1o TypoBHHU. ATOMHBIe opOuTaim. Kitaccupukanus XuMUIECKUX IEMEHTOB (S-, -,
d-, f-smements). PacmpeneneHue SJICKTPOHOB IO AaTOMHBIM  OPOUTAIISM.
DOneKTpOHHBIC KOHPUTYpAIIMK aTOMOB JJIEMEHTOB MEPBOTO—YETBEPTOTO MEPHUOJIOB
B OCHOBHOM W BO30YXJIEHHOM COCTOSIHHH, DJIEKTPOHHBIC KOH(DHUTYypaIy HOHOB.
DJIEKTPOOTPUIIATEIHHOCTD.

[Iepnonnueckuit 3akoH u Ileproanyeckas cucremMa XUMUYECKUX JJIEMEHTOB
JI.1. MenneneeBa. CBs3b MEpHOIMYECKOro 3akoHa W llepronnueckoil cuctembl
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEHM CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHYECKUX DJIEMEHTOB M 00pa3yeMbIX UMHU
OPOCTBIX M CJIOXKHBIX BEIIECTB IO TrpynnaMm M NepuoJaM. 3HAYCHHE
nepuoanueckoro 3akona /.M. Menneneena.

Xumudeckass CBs3b. BuAbl XMMHYECKONM CBSI3U: KOBaJCHTHAs, HOHHAs,
MeTajinyeckas. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHOM CBA3U: OOMEHHBIH U
JOHOPHO-aKIENTOPHBIA. DHEPIUs U JIMHA CBA3U. [10IsIpHOCTD, HAIIPABIEHHOCTD U
HAChIIIaEMOCTh KOBaJleHTHOM cBsi3U. KpaTHeie cBs3u. BogopoaHast CBsA3b.
MexMONeKyIspHbIE B3aUMOACHCTBHS.

BaneHTHOCTP W BaJICHTHBIE BO3MOXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOMN
CTPYKTYpPBI MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHUEM (Ha MpUMEpEe COEIMHEHUN
AJIEMEHTOB BTOPOTO MEPUOA).

[IpencraBieHne 0 KOMIUIEKCHBIX coequHEHUsIX. COcTaB KOMIUIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBaTeab, JMIaHlbl. 3HAYE€HUE KOMIUIEKCHBIX COEIMHEHUN.
[ToHsAiTHE O KOOPAVMHAIIMOHHON XUMUHU.

BemectBa  MOJIEKYJSIPHOTO W HEMOJIEKYJAPHOTO  CTPOCHHUA.  THIIBI
KPUCTAJNIMYECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitue o nucnepcHbix cucteMax. MctuHHabie pacTBophl. [IpencraBinenue o
KOJUIOUJIHBIX pacTtBopax. CnocoObl BBIpKEHUS KOHIIEHTPAIIMH PaCTBOPOB:
MaccoBas JI0Ji BEIECTBA B pacTBOPE, MOJISIpHAA KOHLIEHTpauus. HacblllieHHbIE U

HEeHACBEHIIEHHEIC DACTBODEL DAaCTRODHUMOCTE DUCTAITITOTrAINATEL
‘‘‘‘‘‘‘ HRCHEEDIC-PALLBOPLLPatlBOPUMOLLL APULLdAA0 AP aL bl
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Knaccudukanusa m HOMEHKIATypa HEOPraHWYECKUX BEIIEeCTB. | pUBHAIIbHbBIC
HAa3BaHUS OTJEIbHBIX MPEACTABUTEIEH HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XuMudeckux peakiuii B HEOPTaHMYECKOW UM OpPraHuYecKou
XUMUH. 3aKOH COXPAaHEHUS MacChl BEIECTB; 3aKOH COXPAHEHHUS U MPEBPALCHUS
SHEPTUU MPU XUMHUYECKUX peakiusix. TersaoBbie 3QPEeKTl XUMUUECKUX PEaKIIUM.
TepMoXUMUYECKHE YPABHEHUS.

CKOpOCTh XUMUYECKON peaklvu, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX (DAaKTOPOB.
I'omoreHHbIe U reTeporeHHble peakunu. Katanus n karanus3aTopsl.

OOpartumMbie U HeOOpaTUMbIE peakuu. XuMHUIeckoe paBHoBecue. KoHcTanTa
XUMHYECKOro paBHOBecusl. DaKTOpbI, BIUSAIOIIME HA IOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYpPA, AABJIECHUE U KOHLIEHTPAIIMU BEUIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [larense.

DnekTpoauTuyeckas auccormanus. CuibHble UM clla0ble  DJIEKTPOJIHUTHI.
Crenenp auccounnanuu. Cpena BOIHBIX PAacTBOPOB: KHCIOTHAs, HEWTpaibHasd,
mienouHas. Bomoponueiii mokazatens (pH) pactBopa. I'maponus coneit. Peakuuu
MOHHOTO OOMEHa.

OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakuuu.  CTeneHb  OKUCIICHHS.
Okucnurenb W BOCCTAHOBUTENb. I[Ipolecchl OKHUCIEHHUS W BOCCTAaHOBIICHUS.
Baxnelime OKuUCIUTEIM M BOCCTAHOBUTENHM. MeToj »JeKTpOHHOTO OarnaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIIAaBOB BEUIECTB.

DKCNEPUMEHTAIbHBIE METOAbl M3YYEHUS BEUIECTB M HMX MPEBPALCHUI:
pa3loKEHUE TIEPOKCHUJA BOAOPOJAa B MPUCYTCTBUU KATAIM3ATOpPA, MOJIEIHU
KPUCTAJTUYECKUX PEIIETOK, TPOBEACHUE PEAKIIU HOHHOTO OOMEHa, OIpe/ieJieHre
Cpelbl PacTBOPOB C MOMONIBIO HWHAWKATOPOB, W3YYCHHUE BIIMSHUS PA3JTUYHBIX
(GakTOpOB Ha CKOPOCTh XHWMHUYECKOW PpEaKIUUu U TOJIOKEHHE XHUMHYECKOTO
paBHOBECHSI.

Heoprannueckasi xumusi.

[Tomoxenne HemeraiuioB B llepuoguueckor CcHCTEME  XMMHYECKUX
sanemenToB J.. MenneneeBa u 0cOOEHHOCTH CTPOEHUsSI WX aToMOB. Puznyeckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAIUIOB (Ha MpUMEpPE KUCIOpOa, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilonmydenue, ¢usnueckue W XUMUYECKHE CBOMCTBA: PEAKIMH C
METAJUIAMM W HEMETaUIaMH, BOCCTAHOBUTEJIBHBIE CBOWCTBA. [ WIapuibI.
TonIMBHBIE AJIEMEHTHI.

lamorensl. Haxoxnenuwe B mpupoje, CrocoObl MoydeHus, (GU3NYecKue M
XAMHUYECKHE CBOMCTBA. | aJlor€HOBOMOPOIbl. BakHeumme KUCI0POACOAEPKALIUE
COEIMHEHUsI TajoreHoB. JlabopaTopHbIE W MPOMBIIUICHHBIE CITOCOOBI MOTYYEHUS
rajgoreHoB. [[puymeHeHune rajJoreHoB U UX COCIMHEHHM.
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Kucnopon, o3o0H. JlaGopaTopHble W HPOMBILIUIEHHbIE CIOCOOBI MONTYYEHHUS
Kuciopoaa. Ou3nueckue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUAbI U IEPOKCUJIBI.

Cepa. Haxoxnenue B TpUpOJE, CIIOCOOBI TONYYEHHUS, (PU3HUECKHUE W
xumudeckue cBoictBa. CepoBogopona, cyibdunasl. Oxcun cepsi(IV), okcua
cepbl(VI). CepHucras u cepHass KUCIOTHI U UX coidu. OCOOEHHOCTH CBOWCTB
cepHO#l KUCIIOThI. [IprMeHeHne cepbl U €€ COeAMHEHUI.

A3zor. HaxoxaeHue B mOpUpojae, CHOCOOBbl MONMydeHUs, (GU3HUECKHE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUIbl. OKCHAbl a30Ta. A30TUCTast U a30THAas
KUCIOTHI U UX coyih. OCOOEHHOCTHU CBOMCTB a30THOM KUCIOTHI. [IprmMeHenue azora
U €r0 COeIMHEHUI. A30THBIE YJI00pEHUSI.

dochop. Haxoxnenue B mpupoje, CrnocoObl MOIMydeHUs, (PU3NYECKUE U
xumuueckue cBoiictBa. Dochuast u dochun. Oxcunbl dochopa, dhochopHas
kuciora u e€ conu. Ilpumenenue dochopa u ero coenuneHuit. dochopHbIe
yI00peHHUS.

VYraepon, HaxoxJaeHWE B Ipupoje. AJIOTPONHBIE  MOIU(PUKAIIH.
dusznyeckue M XHUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Okcup yriepoaa(ll), okcun yriepona(IV), yronpHas kuciora u e
COJIU. AKTUBUPOBAHHBIA yroyib, ajgcopOuusa. DymiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. IIprMeHeHre MPOCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COEMHEHUM.

Kpemunii. Haxoxnenue B mpupoje, cnocoObl MOIy4YeHUus, (pU3MUYEecKue u
xumuueckue cpoiictBa. Oxcun kpeMuusi(IV), kpeMHHEBas KHCJIOTa, CHJIMKATHI.
[Ipumenenue kpeMHus 1 ero coennHeHul. CTEKI0, €ro NOIyYeHne, BUIbI CTEKIIA.

[Tonmoxenune metamnoB B [lepruoandeckoil cCHCTEME XUMHUYECKHUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JOUEK aToMOB MeTauioB. OOuue
¢usnueckue cBoicTBa MeTasioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CmutaBel METAJLIOB.

DNEeKTPOXUMHUYECKUI psAl  HanpsokeHu  MetauioB.  OOmme  crocoObl

MTOJTYyYCHHUS METAJLIOB: TUAPOMETAILTYPIUS, MMUPOMETAILTYPI U,
anektpomerauryprus. [lonstue o koppo3um metamioB. CHocoObl 3aIWTHl OT
KOPPO3UH.

Oo6mas xapakrepuctuka MetamuioB [A-rpymmer [leprogudeckoit cucTemsl
XUMHYECKUX dyieMeHToB. Harpuii u kammii: mnomydeHue, (Qu3HUecKue U
XMMHYECKUE CBOMCTBA, IPUMEHEHNE MPOCTHIX BEMIECTB U UX COEAUHECHUM.

Oo6mas xapakrepuctuka metaioB I[A-rpynmer Ilepuoaudeckoil cucTembl
XUMUYECKUX OJJIEMEHTOB. Marnmii W KaJbIUil: MoNy4deHue, (Qu3ndeckue W
XMMHYECKUE CBOMCTBA, MPUMEHEHUE TMPOCTBIX BEIIECTB M HMX COEAUHCHUMU.
XKéctkocTh BOABI M CITOCOOBI €€ YCTPAHESHHUS.

LIOKYMEHT MOAMWCAH SNEKTPOHHOM MOAMWCHIO

MYHULUWNAJNIbHOE BIOA)XETHOE OBLLEOBPA3OBATEJIbHOE 25.02.25 09:09 (MSK) CepTudukat 35CBE34922A96E939EA8B0140A943592
YYPEXXAEHMUE "EPLIEBCKASl CPEAHAA LUKOJIA UMEHU C.U. BOYAPOBA",
MNyrayesa WpuHa puropbeBHa, ANPEKTOP




AJNIOMUHUIA: TIONTy4eHHE, (PU3UYECKUE U XUMUYECKUE CBOMCTBA, TPUMEHEHUE
IIPOCTOTO BEIIECTBA M €ro CoeAuHEeHWil. AmOoTepHbIe CBOWCTBa OKCHIA U
TUAPOKCUIA ATFOMUHHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmas  xapakTepucTuka MeTauioB Mo004yHbIX mnoarpynn  (b-rpymm)
[Ieproanyeckon CUCTEMBbI XUMUYECKUX IIEMEHTOB.

duznuecKkne U XUMUYECKHE CBOMCTBA XpOMa M €ro coeluHeHuil. OKcuabl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl U IuxpomMatsl, UX
OKHCIIUTENIbHbIE CBOMCTBA. [loyueHrne u npuMeHeHne xpoma.

dusznueckne M XUMHYECKHME CBOMCTBA MapraHla M €ro COEIWHEHUM.
Baxneiimue coenunenuss wmapranna(ll), wmapranna(lV), wmapranma(VI) wu
mapranna( VII). Ilepmanranart kajiusi, €ro OKUCIUTEIIbHBIC CBOMCTBA.

du3nyYecKkue U XUMMHUUYECKHUE CBOMCTBA Keje3a U ero coeAuHeHui. OKCUbl,
ruapokcunl U conu xene3a(ll) u xenesa(Ill). [lonyyenue u npuMeHeHUe xene3a
U €ro CILIABOB.

Pur3nUeCKrue U XUMUYECKHUE CBOWCTBA MEIH U €€ coeuHeHur. [lonyyenue u
MPUMEHEHHUE MEJIU U €€ COCUHECHU M.

[Muuk: monydeHue, (PU3MUECKMEe M XUMHUYECKHUE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA M TUJIPOKCHUAA IMHKA, THAPOKCOKOMIUIEKCHI IMHKA. [IpuMeHeHune
[IUHKA U €r0 COCIMHEHUM.

DKCNEPUMEHTAIbHBIE METOJbl HM3YyYE€HHUS BEIIECTB U HX MPEBPAIICHUM:
u3ydeHrue oOpaslloB HEMETAJJIOB, TopeHue cephl, docdopa, xeneza, MarHus B
KUCJIOpOJIe, M3YYCHHE KOJUIEKIMU «MeTamnsl W CIUIaBbl», B3aMMOJICHCTBUE
IIEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJIJIOB C BOJIOM (BO3MOKHO HCIOJIL30BaHUE
BUJIEOMATEpPUAIIOB), B3aUMOJICHCTBUE IMHKA U JKeJie3a C PacTBOPaAMHU KHUCIOT U
1IEJI0YEH, KAYECTBEHHBIE PEAKIIMM HA HEOPTAHMYECKUE AHUOHBI, KATHOH BOJIOPOAA
M KaTHOHbl METAJUIOB, B3aMMOJECHCTBUE THAPOKCUIOB QIOMUHUS U IIMHKA C
pacTBOpaMu KUCIIOT U IIEJIO0YEH, PEIICHHE SKCIEPUMEHTAIbHBIX 3aJ]1a4d [0 TeMaM
«Tanorens», «Cepa u e€ coemuHeHHUs», «A30T U Pochop U MX COCTUHECHHUSY,
«MeTaibl TIIaBHBIX MOATPYIIDY, « MeTamibl TOOOYHBIX TOATPYIID).

XUMHUS U )KU3Hb.

Ponb xumuu B oOecrieyeHUM yCTOMYMBOTO pa3BUTHA deloBedecTBa. [loHsTHE
0 HAy4YHbIX METOJAX IIO3HAHHS M METOJOJIOTUM HAYyYHOTO MCCIIECIOBaHUs.
Hayunbie npuHUIUNBI OpraHu3aliid XUMUYECKOTO MPOU3BoACTBa. [IpoMblIiIeHHbIE
CIOCOOBI MOTYYEHUST BAKHEUIITUX BEIIECTB (HA MPUMEpE MPOU3BOJICTBA aMMHAKA,
CEpHON KHUCJIOTHI, MeTaHoJa). [I[poMbIlIUIEHHBIE CTIOCOOBI MOMYYEHUsT METAIIJIOB U
CIUIaBOB. XUMHUYECKOE 3arpsi3HEHHUE OKPYKAIOLIEW Cpellbl U €ro MOCJIEACTBHS.
Ponb xumun B oGecriedeHIN SHEPreTHIECKON 0€301MacHOCTH.

Xumusg H©  300poBbe 4enoBeKa. JlekapcrBeHHble cpenactBa. lIpaBumiia
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX MTpenapaToB. Poyib XUMUU B pa3BUTUU MEIULIHBI.
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XYMUS TIUIU: OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE T00aBKU. Ponb Xxumuu B
oOecrieueHnH MUIIEBOM 0€30MacHOCTH.

Kocmernueckne m mapdromepnbie cpenctBa. beitoBas xumwus. [IpaBuna
0e30macHOr0 MCIOJIb30BaHUSI TpEenaparoB OBITOBOM XWMHUU B TIOBCEIHEBHOM
AKU3HMU.

XVMHUS B CTPOUTENIbCTBE: BAXKHEUIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuMHUs B CeNbCKOM XO03siicTBe. OpraHnyeckue U MUHEpaJbHbIE yIOOpEHUs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalbl, KPACKH, CTEKJIO, KEpaMHKa.
Marepuansl i 31eKTpoHUKU. HanoTexHOoI0rNm.

PacuétHrlie 3agaun.

Pacu€Thl: Maccel BemiecTBa UM 00bEMa Ta30B MO HU3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BbEMa, KOJMYECTBa BELIECTBA) MPOAYKTOB pEAKIMH, €CIH OJHO U3
BEILIECTB MMEET MNpHUMecH, Macchl (00bEéMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKuM, €CIM OJHO M3 BEUIECTB JaHO B BHUAE pacTBOpa C OMNPeACIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MACCOBOW JOJM W MOJISIPHOU
KOHIIEHTpAIlMM BEIIECTBA B pPACTBOPE, JOJM BBIXOJA MNPOJYKTa PEAKIUU OT
TEOPETUUYECKHA BO3MOKHOTO.

MexnpeIMeTHbIE CBA3H.

Peanuzamuss  MeXNOpeIMETHbIX  CBsI3ed NpU  M3y4YeHUH OOWed U
HEOPraHU4YeCKOW XUMHUH B 11 Kiacce OCylIECTBIISETCA Yepe3 MCIOIb30BAHUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK ¥ MOHSATUN, MPUHITHIX B OTJAEIbHBIX
peIMETaxX €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0mire ecTeCTBEHHO-HAYYHbIC TTOHSTUS: SIBJICHUE, HAYUYHbIA (DAKT, TUIOTE3a,
TEOpHsi, 3aKOH, aHallU3, CUHTE3, KJacCU(UKaIus, MePUOJUIHOCTh, HAOIIO/ICHHE,
U3MEPEHHE, IKCIEPUMEHT, MOJENb, MOJICTIUPOBAHNUE.

dusnka: MaTepus, MUKPOMHUD, MaKpOMHUp, aTOM, DJIEKTPOH, IPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUUECKUN YPOBEHb,
BCIIIECTBO, TeJIO, OO0BEM, arperaTHOe COCTOSHHE BEIISCTBA, HACAIbHBIA Tras,
¢du3nuecKue BEIMUNHBI, €IMHUAIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHsI, Macca.

buonorus: kneTka, opraHusM, sKOcucTeMa, Ouocdepa, MeTabOIU3M, MaKpO-
Y MHUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIAEBOABI, HYKICMHOBBIC KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U MOTOK SHEPTUH B IKOCUCTEMAX.

['eorpadusi: MmuHEpanbl, TOPHBIE MOPOBI, TIOJIE3HBIE UCKOTAeMbI€, TOILIIUBO,
pecypcesl.

TexHonorus: XUMUYECKasi MPOMBIILIEHHOCTb, METAJLUTYPIUsl, CTPOUTEIIbHBIE
MaTepualbl, CEIbCKOXO03IMCTBEHHOE MPOU3BOJICTBO, MUILEBAS MPOMBIILICHHOCTD,
dapmareBTHUYECKAS POMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX
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IIpCIiapaToB, IIPpOU3BOACTBO KOHCTPYKIINOHHBIX MaTcpualioB, QJICKTPOHHAsA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHUH.
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INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHWN
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTrBercTBUM € CHCTEMHO-IEATENBHOCTHBIM TOJIXOJIOM B CTPYKTYpe
JMYHOCTHBIX PE3YyIbTAaTOB OCBOCHHUS MpeIMeTa «XUMHUS» Ha YPOBHE CPEIIHEro
oOmiero oOpa3oBaHUsl BBIACIEHBI CIEAYIOIIME COCTABIISIIOUIME: OCO3HAHHE
OOyYarOIIMMHUCST POCCUICKON TPaKJAHCKOW HMACHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAaMOOIPEICNICHUI0; HaTuYie MOTHUBAIIUU K
00Oy4eHHIO; TOTOBHOCTh U CIIOCOOHOCTh OOYyYaroIIMXCs PYKOBOICTBOBATHCSA
OpPUHATBIMM B OOIlECTBE TMpaBWIaMHM M HOpPMaMu T[IOBEJIEHUsS; HaJu4ue
IIPABOCO3HAHUS, IKOJIOTHYECKOW KYJIBTYPBI; CIOCOOHOCTh CTaBHTh IICJIH M CTPOUTH
YKU3HEHHbIE TIJIaHBI.

JIMYHOCTHBIC pPE3yJbTaThl OCBOCHHS TIpeaMeTa «XUMHUS»  OTpPa)aroT
c(OPMHPOBAHHOCTh OIBITA ITO3HABATCIILHOW W TPAKTUYCCKON JCATCIBHOCTH
00y4JaroIuMXcs B MPOIECCE peaTn3aliui 00pa30BaTEIbHOM IEATEILHOCTH.

JIMdHOCTHBIE pPE3yJbTaThl OCBOCHHS TIpeaMeTa «XUMHUS»  OTpPa)karoT
c(hOPMHPOBAHHOCTh OIbBITA ITO3HABATEIILHOW W TPAKTUYCCKON JCATCIBHOCTH
oOyyarommxcsi B MpoIecce peanu3aiuu o0pa3oBaTEIbLHON JEATeIbHOCTH, B TOM
YHUCJIC B YACTH:

1) rpa:kaIaHCcKOro BOCIIMTAHMS

OCO3HaHUS 00YJArONTUMHUCS CBOMX KOHCTHTYIIMOHHBIX TIPaB U 00S13aHHOCTEH,
YB)XKCHUS K 3aKOHY U TTPaBOTIOPSIKY;

MPEACTaBICHUS O CONMAIBHBIX HOpPMax M TpaBWIaX MEKIMYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESITCIBHOCTH TPU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEIICHUN yUEOHBIX W TO3HABATEILHBIX 3a/a4, BBHITIOJHEHUN
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPCHHWsI, JIOTUKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3ITUIHBIX BUAOB YICOHOU AEATEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCTINTAHMS:

IIEHHOCTHOTO OTHOIIEHUS K HWCTOPUYECKOMY ¥ HAyYHOMY HACJICIHIO
OTE€YECTBEHHON XMMUM;

YBOXEHHUSI K MPOIECCY TBOPUYECTBA B OOJACTH TEOPUHM U TMPAKTHUYECKOTO
NPWIOKEHUS XUMHUHU, OCO3HAHUS TOTO, 4YTO JaHHBIE HAyKH €CTh pe3yJbTaT
JUINTETTLHBIX ~ HAOMIOJICHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAJIbHBIX  TOUCKOB,
MIOCTOSIHHOTO TPY/Ia YYEHBIX U MPAKTHUKOB;
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UHTEpeca M II03HABaTEIbHBIX MOTHBOB B MOJIYYEHHMM U MOCIEAYIOLIEM
aHaJIn3e MHQPOpPMAIMK O MEPEAOBbIX JTOCTUKEHUSAX COBPEMEHHOW OTEUEeCTBEHHOU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOIO MTOBEICHMS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3AHHBIC C XUMUYECKUMU SIBIICHUSMH,
U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IOBEJIEHWE M IOCTYNKH CBOMX TOBApHUIIEH C
MO3UIIMNA HPABCTBEHHBIX W MPABOBBIX HOPM M C Y4ETOM OCO3HAHHUS MOCHEIACTBUMN
MOCTYIKOB;

4) popMUpOBaHNSI KYJbTYPHI 310POBBSI:

NOHUMaHUSl LIEHHOCTEH 3JI0pOoBOro M 0Oe3omacHoro ooOpasza >KHU3HH,
HEO0OXOJIMMOCTH OTBETCTBEHHOTO OTHOILIEHHSI K COOCTBEHHOMY (U3HYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOoicHUsT TMpaBwil 0€30MacHOTO OOpaIlleHUs C BEIIeCTBaMU B OBITY,
IIOBCEAHEBHOM KU3HU, B TPYJIOBOM JI€ITEIBHOCTH;

NOHUMaHWsl ITIEHHOCTH TPaBWUJ WHIUBUIYaJbHOTO W  KOJUIEKTUBHOTO
0€3011acHOTO MOBEJICHHSI B CUTYAIIUSIX, YTPOKAIOIINX 30POBBIO U KU3HH JIIOJICH;

OCO3HaHUs TOCIEACTBUIA W HENPUATHS BPEIAHBIX MPUBBIUEK (YIMOTpeOIeHUs
AJIKOT0JIs1, HAPKOTUKOB, KYpEeHUS );

5) Tpya10BOT0 BOCIIMTAHMSA:

KOMMYHUKATUBHOH  KOMIIETEHTHOCTH B  Y4eOHO-HCCIE0BATEIbCKOM
NESATENbHOCTH, OOIIECTBEHHO IMIOJIE3HOM, TBOPYECKOM W  JIpPYrux BUAAX
JesITeTbHOCTH,

YCTAaHOBKM Ha aKTHBHOE YYacTHE€ B PEIICHUH NPAKTHUYECKUX 3a1ad
COIMAJIbHOM HAIMPaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHUIO MPOQPECCH Pa3IndHOrO poja, B TOM
qrclie HA OCHOBE MPUMEHEHHSI MPEAMETHBIX 3HAHUN TI0 XUMHUH;

YBOKEHUS K TPYIY, JIOAIM TpyJda U pe3yibTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYaJbHOM TpPaeKTOPUU
oOpa3oBaHus, Oyaymielt mpodeccun W peanm3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHU, UHTEPECOB U
oTpeOHOCTEH 00ITeCTBA;

6) IKOJIOrHYEeCKOro BOCIIUTAHHA:

HKOJIOTUYECKU LEJIeCO00pPa3HOr0 OTHOLIEHUS K IMPHUPOAE KaK HCTOYHHUKY
CYLIECTBOBAHHUS KU3HU Ha 3eMIIE;

MOHUMAaHUS TJIO0AIBHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM, BIHMSHUS
HSKOHOMUYECKHUX MPOLIECCOB Ha COCTOSIHUE IPUPOTHOM U COLIMATIBHOM Cpebl;
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OCO3HaHUS HEOOXOIUMOCTH WCIIOJIb30BAHUS JTOCTIDKCHHM XUMUU IS
peLIeHUs] BOIIPOCOB PAlMOHAIBHOIO IPUPOIOIIOIb30BAHUS;

AKTUBHOI'O HENpPUATHUS JACHUCTBUM, IMPUHOCALIMX BpEN  OKPYXKaKOLIEH
NPUPOAHON Cpejie, YMEHUSI TPOTHO3UPOBATH HEOIATONPHUATHBIE HKOJIOTHYECKUE
IIOCJICICTBUS MPEANPUHUMAEMBIX JEUCTBUNA U IPEAOTBPALLATH UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIJIEHHUS, SKOJOTMYECKON KYJIbTYpHI,
OmbITa NEeSATETbHOCTU HKOJIOTUYECKOH HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B I03HABATEJIbHOW, KOMMYHHMKATHBHOM M COLMAIBHOM
NPAKTUKE, CIOCOOHOCTM U yMEHHUS AaKTUBHO MPOTHUBOCTOSTH HJCOJOTUU
xeMmohoouu;

7) IEHHOCTH HAYYHOT'0 MO3HAHMSI:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PpPa3BUTHUA
HAyKU U OOIIECTBEHHOU MPAKTUKH;

NOHUMaHUSl CHeUUu(PUKA XUMHM KaK HAyKH, OCO3HaHUs €€ poiu B
dbopMUPOBaHUY PAIMOHAIBHOTO HAYYHOT'O MBINUICHUS, CO3JaHUU II€JIOCTHOTO
npeAcTaBieHus 00 OKpYKarollleM MHUpPE KaK O €IMHCTBE MPHUPOJbI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
MPUPOJHOTO PABHOBECHS,

yOeXKJAEHHOCTM B  OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOMU
UUBWIN3AIAU: B €€ TyYMaHUCTUYECKOW HANPABJIECHHOCTA W BaXXHOW pOJIM B
CO3/JaHUM HOBOM 0a3bl MaTepUATbLHOM KYJIbTYPhl, B PEIICHUH TJIO0ATbHBIX
npoOjieM yCTOMYMBOTO Pa3BUTHUSI UEJIOBEUECTBA — CHIPHEBOM, IHEPreTHUECKOMH,
MUIIEBONA U DKOJIOTUYECKOM 0€30MacHOCTH, B Pa3BUTUM MEIULIMHBI, 00ECIICUCHUH
YCJIOBHM YCHENIHOTO TPYJia U SKOJOTHYECKA KOMGPOPTHOU KU3HU KaXKJO0ro 4yjieHa
o0111eCTBA;

€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH: TIOHUMAHUS CYIIHOCTA METOJ0B
MO3HAHUS, UCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCMOJb30BaTh
noJiydyaeMble 3HaHUS ISl aHalli3a U OOBACHEHUS SBJICHUN OKPY>KAIOLIET0 MHUpPA U
MPOUCXOJIAIIMUX B HEM U3MEHEHUH, YMEHUS JieJIaTh 000CHOBAHHBIC 3aKIIOUEHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W MMEIONUXCS JaHHBIX C TIICJBbI0 TOTYYCHUS
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCHOJIb30BaTh XMMHUYECKHE 3HAHUS IS
peuieHust Tpo0eM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

VMHTEpECA K IMTO3HAHUIO, UCCIIE0BATEIbCKON AEATEIIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTH K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHHM 1O XHMHH B
COOTBETCTBHH C KU3HEHHBIMH IMMOTPEOHOCTSAMH;

WHTEpECca K OCOOCHHOCTAM TpPyAa B Pa3IuYHBIX cepax mpodeccunoHaTbHON
NEATEIIbHOCTH.
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METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeMeTHbIE pe3y/IbTaThl OCBOCHHSI MTPOTPaMMBbI TI0 XMMHUHU Ha YPOBHE
cpeaHero oo01ero 0opa3oBaHus BKIIOYAIOT:

3HAYUMbBIE IS (QOPMUPOBAHUS  MHMPOBO33PCHHS  OOYYaIOIIHUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIEHAYYHbIC TTOHATHS, OTPaXKAIOUIHE
IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa H CIEeIU(PUKY METOJOB TO3HAHUS,
UCIIOJIb3YeMBIX B €CTECTBCHHBIX Haykax (MaTepus, BEIIECTBO, SHEPTHsI, SBJICHUE,
polecc, CUCTeMa, HayYHbIM (aKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, HCCIe0BaHNE, HAOMIOACHNE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEPCAbHBIC Y4YeOHBIC NEHCTBUA (IMTO3HABATEIbHBIC, KOMMYHHKATHBHEIC,

PETYISITUBHBIE), oOecreynBaroIue dbopmupoBaHue (G YHKIMOHATBHON
IPaMOTHOCTH U COLMATIbHON KOMIIETEHIIMN O0yYaroIINXCs;
CIIOCOOHOCTh oOyJaromuxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXAUCLUIUIMHAPHBIE, MUPOBO33PEHUYECKHUE 3HAHUS W YHUBEpCAIbHbIE y4eOHbIE
JEVCTBHS B ITIO3HABATEIBHON U COLUAIBHON ITPAKTHKE.

MeranpenMeTHbIE PE3YyNbTATBl OTPAXKAIOT OBJAJECHUE YHUBEPCAJIbHBIMU
y4eOHbIMU  MO3HABaTEIbHBIMH, KOMMYHUKAaTUBHBIMHU M  PErYyJISTUBHBIMU
NENUCTBUSIMHU.

Ilo3HaBaTeJbHBbIC YHUBEPCAJIbHbIC YU4eOHbIE 1eCTBUS

1) 6a30BbIe JJOTHYECKHE TeHCTBHS:

CaMOCTOATENLHO  (OPMYJNHMpPOBATH W aKTyalM3upoBaTh  Mpoliemy,
paccMaTtpuBaTh €€ BCECTOPOHHE;

ONpPENENATh LENIH JEATEIbHOCTH, 3a/JaBas NapaMeTpbl W KPUTEPUU UX
JNOCTUKEHUS, COOTHOCUTD PE3YJIBTATHI AESITENBHOCTH C TOCTABJIEHHBIMHA LIEJISAMU;

UCIIOJB30BaTh IMPU OCBOCHUM 3HAHUK MPUEMBI JIOTMUYECKOTO MBIILICHHUS:
BBIJIEJISITh XAPAKTEPHBIE MPU3HAKU TMOHATHN M YCTAaHABIMBAaTh UX B3aWMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUSA SISl OOBSICHEHUSI OTJEIbHBIX (PAKTOB U
SIBJICHUM;

BbIOMpAaTh OCHOBaHUS M KPUTEpUU [UIsl KIAcCU(PUKAUMU BEIIECTB H
XUMHUYECKUX PEaKIUM;

YCTaHABIMBaTh IPUYUMHHO-CIEICTBEHHBIE CBA3W MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKIEHUS (MHAYKTUBHbBIC, JEAyKTUBHBIE, IIO
AQHAJIOTUU), BBISBISITH 3aKOHOMEPHOCTH W HPOTHUBOPEYMS] B PacCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIMPOBATH BHIBOJIBI U 3aKIIOUYEHUS;

IIPUMEHATH B MPOLECCE MO3HAHUSA HCIIOJIb3YEMbBIE B XUMHUH CHUMBOJINYECKHE
(3HAKOBBIE) MOJIENH, IPE0OPA30BBIBATH MOJIEIbHBIE IPEICTABIECHUS — XUMUYECKUI
3HAK (CUMBOINI) DIEMEHTa, XuMHu4eckas (opMmyna, YpaBHCHUE XUMUYCCKOU
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peakuuu — NpU pPEUIeHUHM Y4YeOHbIX MO3HAaBaTENbHBIX M IMPaKTUYECKUX 3ajad,
IPUMEHATh HAa3BaHHBIE MOJEIIbHBIC IIPEICTABICHUS ISl BBISIBICHUS XapAaKTEPHBIX
IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKLINM.

2) 6a30BbIe HCCIETI0OBATEIbCKHE IeHCTBUS:

BJaJ€Th OCHOBAaMHM METOJOB HAYYHOI'O IO3HAHMS BEIIECTB U XUMHYECKUX
peaKium;

(opMynupOBaTh LENH U 3a/1a4l UCCIEA0BAHUS, UCII0JIb30BATh [TOCTABJICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BONPOCHl B KaueCcTBE MHCTPYMEHTA
NO3HAHMUSI U OCHOBBI AJis1 (POPMUPOBAHMS THUIOTE3BI 110 MPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYKICHUM;

BJIaJCTh HAaBBIKAMHM CAMOCTOSITEJIBHOIO IUIAHUPOBAHUS M IPOBEIACHUSA
YUEHUYECKHUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HAOII0JaTh 33 XOAOM
npolecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro pe3ynbTar, (PopMylIupoBaTh
000011eHNsI U BBIBOJbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJITATOB UCCIIEJOBAHMS,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOACIIAHHON padoTe;

OpuoOpeTaTh OMBIT YYEHWYECKOM MCCIENAO0BATEIbCKOM U MPOEKTHOM
NESTENbHOCTH, MPOSIBIATH CIOCOOHOCTH M TOTOBHOCTb K CaMOCTOSITENIbBHOMY
MOMCKY METOJIOB pEIICHUs] MNPaKTUYECKUX 3a]ady, MNPUMEHEHHIO pPa3Iu4yHbIX
METOJIOB MO3HAHUS.

3) pa6ora ¢ mHpopManmeii:

OpUEHTHPOBATbCS B PaA3IMYHBIX MCTOYHUKAX HMHPoOpMauuu (HaAy4dHO-
NOMmyJsipHasl JIUTEpaTypa XUMHUYECKOIO COJEpKaHMs, CIPaBOYHbIE I0COOMS,
pecypcbl IHTEpHETa), aHanu3upoBaTh MH(DOPMALMIO PAa3IMYHBIX BUAOB U (HOpM
IpeICTaBICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTD u
HENPOTUBOPEUUBOCTB;

(opMyIHpOBaTH 3aMpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU MOUCKE U
orbope wuHpoOpManMK, HEOOXOAMMOM 1Ji1 BBINOJHEHUS Y4YEeOHBIX 3a1ay
OIIPEICIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HCMHOJIb30BAaHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpaTh  ONTHUMalbHYIO  (OpMy  MpeACTaBICHUS
uHpopMaIuu (cxembl, TpaduKy, AUarpaMMBbl, TaOJIULIbI, PUCYHKH U JAPYTHE);

UCIIOJIb30BaTh HAY4YHBIM $3bIK B KauyecTBE CpeAcTBa mpu pabore ¢
XUMHYECKON HMH(pOpMAIMeil: NPUMEHATh MEXNpeAMeTHble ((pusnueckue u
MaTeMaTU4YeCKue) 3HaKU U CUMBOJIbI, (hOpMYJIbl, a00OpeBUATypbl, HOMEHKIATYPY;

HCII0JBb30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATTIITHOCTH.

KoMMyHHKATHBHbIE YHHBeEpPCAJIbHbIE YYeOHbIe 1elicCTBUS:

LIOKYMEHT MOAMWCAH SNEKTPOHHOM MOAMWCHIO

MYHULUWNAJNIbHOE BIOA)XETHOE OBLLEOBPA3OBATEJIbHOE 25.02.25 09:09 (MSK) CepTudukat 35CBE34922A96E939EA8B0140A943592
YYPEXXAEHMUE "EPLIEBCKASl CPEAHAA LUKOJIA UMEHU C.U. BOYAPOBA",
MNyrayesa WpuHa puropbeBHa, ANPEKTOP




3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYXKIAa€MOI TEMBI B XOJ€ IMajiora 1u/uin
JMCKYCCHUH, BBICKA3bIBATh UJIEU, (DOPMYIUPOBATH CBOU MPEIIOKEHUS
OTHOCHUTENBHO BBITIOJIHEHUS IIPEJIOKEHHOM 3a1a4H;

BBICTYIIaTh C TPE3CHTAIMEH PE3yNbTaTOB ITO3HABATEIHLHON NEATCILHOCTH,
MOJTYYCHHBIX CAaMOCTOSATEIBLHO MJIH COBMECTHO CO CBEPCTHHKAMU TP BHITIOJTHEHUH
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUECKOW PabOThI MO MCCIICIOBAHUIO CBONCTB
M3Y9aeMbIX BEIIECTB, pPeaH3allid ydeOHOTO MPOeKTa, U (POPMYIUPOBATH BHIBOIBI
0 pe3yJibTaTaM NPOBEIEHHBIX HCCIICIOBAHMA IMyTEM COTJIACOBAHUS TO3UIUH B
X0J1€ 00CYKJIeHHUsI 1 0OMEHAa MHEHUSIMHU.

PeryasiTuBHBbIC YHHBeEpCaJbHbIE Y4eOHbIE 1eiiCTBUSA:

CaMOCTOSITeJILHO TUTAHUPOBATh M OCYIICCTBJISATH CBOIO IT03HABATEIIBHYIO
NeSATebHOCTD, Ompesensas e€ MeMu W 3aJadyd, KOHTPOJHMPOBaTh W 10 Mepe
HEOOXO/IMMOCTH KOPPEKTUPOBATh TMpEelaraeMblii  alrOpuT™M JACUCTBUN TNpuU
BBITIOJTHEHUH Y4YEOHBIX M HCCIIEIOBATENILCKUX 3ajad, BBIOMpaTh HamoOoJee
3 PeKTUBHBIN CcMOCO0 MX pEIICHHS ¢ Yy4ETOM IOJYYEHUsS HOBBIX 3HAHUU O
BEIIIECTBaX U XUMHYECKUX PEAKIIUAX;

OCYLIECTBIISITh CAMOKOHTPOJIb JEATEIBbHOCTH Ha OCHOBE CaMoOaHaluu3a u
CaMOOLICHKH.

HPEIMETHBIE PE3YJIbTATHI

[IpeameTHBIE pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XMMUU Ha YIITyOJIEHHOM
YPOBHE Ha YPOBHE CPEIHEr0o O0IIero oO0pa3oBaHMs BKIIOYAIOT CHELU(PUUECKHE
JUIsL y4eOHOro npeameTa « XUMHs» Hay4yHbIe 3HaHUS, YMEHUS U CIOCOOBI IEHCTBUIM
10 OCBOGHHIO, MHTEPIPETALMU U MPEOOpPa30OBAaHUIO 3HAHUM, BUJBI ACSITEILHOCTU
[0 MOJYYEHUIO HOBOTO 3HAHMSI M NPUMEHEHHWIO 3HAHUW B PA3NMYHBIX y4EOHBIX
CUTyalUsX, a TAK)KE B PEAJIbHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C XUMHUEN. B
IporpaMMe IO XUMHUHU MPEAMETHBIE PE3yIbTaTbl IPEACTABICHBI [0 TrojaM
V3YYECHUS.

10 KJIACC

[IpeameTHble pe3yiabTaThl OCBOCHHMS Kypca «OpraHuueckas XUMUS
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUM: O MECTE€ M 3HAYEHUU OPTraHUYECKOU
XUMUU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJii B 00E€CTIEYEHUU YCTONYMBOTO
pPa3BUTHS YEJIOBEYECTBA B PEIICHUM MPOOJIEM IKOJIOTUUYECKOM, SHEPTreTUUECKON U
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NUIIEBOM O€30MaCHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3IaHUU HOBBIX MaTEpHaJIOB,
HOBBIX VCTOYHHKOB JHEPIUH, B obecrieueHuu pPalMOHAIEHOTO
OPUPOJIONIONB30BaHUsI, B (POPMUPOBAHUM MHPOBO33PEHMSI M OOIIEH KyJIbTYphbI
YeloBeKa, a TakKe OJKOJOTMYECKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3J0POBBIO U IPUPOIHOU CpEIE;

BJIQJICHUE  CHCTEMOM  XUMHWYECKMX  3HAHMM, KOTOpas  BKIIIOYACT:
OCHOBOITOJIATAIOIINE MOHATHS — XUMUYECKUI 2JIEMEHT, aTOM, SIIpO U AJIEKTPOHHAs
obonouka aroma, s-, P-, O-aTOMHBIE OpOWTANM, OCHOBHOE W BO30YKIEHHOE
COCTOSIHMSI aTOMa, TuOpuAM3alsl aTOMHBIX oOpOuTaneil, HOH, MOJIEKya,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBINA 00BEM, YTIIEpOIHBIN CKeNleT, (PyHKINOHAIbHAS
rpynna, pajaukai, CTPYKTypHble (opmyinbl (pa3BEPHYThIE, COKpAIEHHBIE,
CKEJIETHBIE), M30MEpHs CTPYKTYpHass M MPOCTPAHCTBEHHAs (reoMeTpuyecKas,
ONTHYECKas), HM30MEPbl, TOMOJOTUYECKHH psii, TOMOJIOTH, YIJIEBOJIOPOIbI,
KUCIIOPOA- U a30TCOJAEPKAIIME OPraHUYECKUE COCTUHEHUs, MOHOMEp, IMOJHUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSIPHBIE COEJUHEHUS; TEOPHUH, 3aKOHBI
(nepuoaunueckuii 3akon Jl. W. MeHneneeBa, Teopusi CTPOCHHS OPraHUYECKHX
BeniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUsI MAaCChl BEUIECTB, 3aKOH COXPaHEHHUS
U TpEeBpalleHUs DSHEPrUM TMpPU XUMHUYECKHX PpEaKIUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHUHU, MUPOBO33PEHUYECKHE 3HAHMUS, JIEKAIUE B OCHOBE
NOHUMAaHUSl TPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SIBJICHHI; IPEICTaBICHUS
0 MEXaHU3Max XUMHUYECKHX pPEAKUUH, TEPMOAMHAMUYECKUX M KHHETHYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIMSIHUM aTOMOB M TPYII aTOMOB
B MOJIEKYyJiaX (MHIYKTUBHBIA U Me30MepHBIN 3pdexThi, opueHTanTsl I u Il pona);
(baKkTONOrM4YEeCKUE CBEJCHHS O CBOWMCTBAaX, COCTaBE, MOJYYEHUU U O€30MacCHOM
UCTIOJb30BAaHUU BAXXHEHIINX OPraHMYECKHUX BEIIECTB B OBITY UM MPaKTUYECKOU
NESATENbHOCTH  YEJNOBEKa, OOUNIMX  HAay4YHBIX  [PUHUUIIAX  XHUMHYECKOTO
POU3BOACTBA (HA MPUMEpE MPOU3BOJICTBA METAHOJIA, TepepadOTKu HEDTH);

c(OpMUPOBAHHOCTh YMEHUIl: BBISBIATH XapaKTepHbIC MPU3HAKU TMOHSITHM,
YCTaHABIMBATh UX B3aUMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIINE MOHATHS MPU
ONMCAaHUU COCTaBa, CTPOCHHS U CBOMCTB OPTraHUYECKUX COCIUHEHUM;

c(hOpMHPOBAHHOCTh YMEHUI:

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY ISl COCTaBJIEHUS MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUUYECKUX
BELIECTB;

COCTaBJIATh YPABHEHUS XMMHYECKUX PEAKLIMM U PACKPBIBATH UX CYIIHOCTb:
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUUid  MOCPEACTBOM  COCTaBJIEHUS
3NIEKTPOHHOTO OajaHca JSTUX peakiuil, peakuuid HOHHOrO OOMeHa MyTEéM
COCTABJICHMSI MX ITOJIHBIX Y COKPAIIEHHBIX HOHHBIX YPAaBHEHHUI;
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W3rOTaBIIMBATh MOJEIH MOJIEKYJI OPraHUYECKHX BEIIECTB ISl WLIFOCTPAlUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUI: YCTAaHABIMBATH MPUHAIICHKHOCTh HM3YUECHHBIX
OpPraHMYECKUX BEIIECTB IO HMX COCTaBY U CTPOEHUIO K OIPEIEIEHHOMY
KJIAcCy/Tpymie COCAMHEHHWH, JaBaTh WM Ha3BaHWUS [0 CHCTEMAaTUYECKOU
HomeHkiatype (IUPAC) u npuBoauth TpUBUATIbHBIE Ha3BaHUS IS OTIEIbHBIX
IpeICTaBUTENEH OPraHMYEeCKUX BEIIECTB (ITUIICH, alleTUJICH, TOJYOJI, TIUIEPHH,
ATWICHIJIMKOIb, (EeHON, (GOopMaibJIerujl, aleTanbJIeruj, aieToH, MypaBbHUHas
KHUCIIOTA, YKCYCHAsl KUCIIOTa, CTEapUHOBAs, OJICMHOBAs, MaJbMUTUHOBASL KUCIIOTHI,
[VIMIMH, aJaHuH, MalbTo3a, (PpyKTO3a, aHUJIWH, IUBUHUII, U30IpPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUE);

chOpMUPOBAHHOCTh yMEHHUS OINpENEIsATh BUJI XHUMHYECKOM CBSI3M B
OPraHUYECKUX COCTUHEHMSIX (KOBAJICHTHass M WOHHAs CBsA3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHUS MPUMEHATHh IMOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. byTiepoBa 11 00bsICHEHUs] 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh  YMEHUW  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bu3nYecKrue M XMUMHUYECKHE CBONCTBA THUIMUYHBIX MPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, LUKJIOAJIKAHOB, AJTKEHOB, alKaJUEHOB,
QJKUHOB, apOMATHUYECKUX YIJIEBOJOPOJOB, CIIUPTOB, ajbJETUI0B, KETOHOB,
KapOOHOBBIX KHCIIOT, IPOCTBIX U CIOXKHBIX 3PUPOB, )KUPOB, HUTPOCOCIUHEHUN U
aMUHOB, AaMHUHOKHCIIOT, OEJIKOB, YTJEBOJIOB (MOHO-, AW- M TOJHUCAXapUJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYIO  CBS3b  MEXJIYy HUMH  YPaBHCHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKHUX PEaKIU C MCHOJIb30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOpMUPOBAHHOCTh yMEHUS TMOJATBEPKJIAaTh HAa KOHKPETHBIX MpPUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CLIOCOOHOCTU OPraHUYECKUX COCIMHEHUHN OT
KpPaTHOCTHU U THUIA KOBAJICHTHOU CBSI3U (G- U T-CBSI3U), B3AUMHOTO BIIMSIHUS aTOMOB
U TPYII aTOMOB B MOJIEKYJIAX;

c(hOpMHPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Coipbsi (He(pTh, TPUPOTHBIM Ta3, Yrojib), CIOCOOBI €ro TmepepadoTKu W
MPAKTUIECKOE TPUMEHEHHE MPOAYKTOB IepepadOTKH;

c(hOpPMHPOBAHHOCTh BIAJCHUS CHUCTEMON 3HAHWUH O E€CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJACHHUH, U3MEPECHHUH, MOJCIUPOBAHUH, SKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHUS HPUMEHSTh OCHOBHEIE orepanuu
MBICITUTCIBHON JCATEILHOCTH — aHallu3 M CHHTE3, CpaBHEHHE, 0000IICHHE,
JOKYMEHT MOAMUCAH S/TEKTPOHHOW MOAMUCHIO
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CHUCTEMATHU3alINIO, BBISBICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€d — JUISl U3YUYEHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3b XUMUUYECKUX 3HAHHUM C
NOHSATUSMU U TPEACTABICHUAMM JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0ojiee OCO3HAHHOTO IIOHMMAHHUSA CYIIHOCTH MAaTepUaibHOTO €IWHCTBA MUDA,
UCIIOJIb30BaTh CHCTEMHBIC 3HAHUS MO OPraHWYECKONW XUMHUU ISl OOBSICHEHHS U
IIPOTHO3UPOBAHUS ABICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOLY;

c(hOPMHPOBAHHOCTh YMEHMH: MPOBOAUTH PacyYETbl MO XUMHUYECKUM
dbopMynamM U ypaBHEHHMSIM XMMHUYECKUX PEAKIUNA C UCIOIb30BAHUEM (PU3MUECKHUX
BEJIMYMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPHU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKICHUID XHUMHYECKOMN
dbopMyJIbl BEIIECTBAa MO HU3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHX AJIEMEHTOB,
MIPOJIYKTaM CTOpaHUsl, INIOTHOCTH Ta3000pa3HbBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATh
C IO3ULMKA  DKOJOTMYECKOM  O€30HaCHOCTA  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON  JIEATEILHOCTA YEJOBEKa, CBA3aHHOW C TmepepadoTKoOU
BEILIECTB, UCIOJIL30BaTh MOJYYCHHBIC 3HAHUS JJISl IPUHSTHUS TPAMOTHBIX PELICHUM
po0JieM B CUTYaIIUSIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEILHO IJIAHUPOBATH M TMPOBOJUTH
XUMUYECKUN DKCIEPUMEHT (MOJy4YeHHE M HW3YyYEHHE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PpEAKIMU YTJEBOJOPOJIOB pPa3IUYHBIX KJIAaCCOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PELICHUE SKCIEPUMEHTAIbHBIX
3a/1ad MO PACMO3HAaBAaHUIO OPTraHMYECKUX BEIIECTB) C COOJMIOJACHUEM IpaBUIl
Oe3omacHoro oOpamieHusi ¢ BeUIeCTBaMU M JIA0OPATOPHBIM O0OpPYJIOBaHUEM,
dbopmynupoBaTh 1€db MCCIEAOBaHUSA, NPEACTaBISATb B pas3luyHON (dopme
pe3yabTaThl IKCIIEPUMEHTA, AaHAIM3UPOBATH U OLIEHUBATH UX JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUII:

coOJII0AaTh MpaBUiIa PKOJOTHYECKH 11€JIECO00PAa3HOr0 MOBEACHUS B OBITY U
TPYJIOBOM JEATENHHOCTU B IIEJISIX COXPAHEHHUS CBOETO 3/I0POBbS, OKPYKArOLIEH
IPUPOJIHOM CPEbl U IOCTUKEHUSI €€ YCTOMUHUBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JIEHCTBUS Ha >KUBbIE OPraHU3MBbI
ONPEAEIEHHBIX OPraHUYECKUX BEMIECTB, MOHMMAs CMbICH nokaszarens [1/1K;

aHATM3UPOBATh I1€JIeCO00Pa3HOCTh MPUMEHEHHUS OPTraHMYECKUX BEIIESCTB B
IIPOMBITIVICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIECHUS PUCK-TIONIH3a;

c(hOpPMHPOBAHHOCTh YMEHHUM: OCYIIECTBIATh IICJICHANPABICHHBIN TOUCK
XUMHUYECKON MH(POPMAINH B Pa3TUYHBIX UCTOYHHUKAX (HaydHas U y4eOHO-HAyJIHAS
JUTEepaTypa, CpelcTBa MaccoBoil nHpopmaruu, MIHTepHET U ApyrHe), KpUTHIECKU
aHATM3UPOBATh XMMHUYECKYI0 MH(pOpMaIuio, epepadaTeiBaTh €€ U MCTIOIb30BaTh
B COOTBETCTBHH C TIOCTABJICHHON y4eOHOM 3a1aucii.
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11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUsA Kypca «OOmas u HeopraHuveckas
XUMUSD OTPaXkaroT:

c(OpPMHUPOBAHHOCTh TPEJCTABICHUNA: O MaTepUaIbHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTSIX U TI03HABAEMOCTH SIBJIEHUW TPUPOJBI, O MECTE€ M 3HAYECHUH
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK U €€ POJU B 00ECIEUEHUH YCTOWYHUBOTO
pa3BUTHs, B PEIICHUH TPOOJIEM SKOJOTUYECKOM, PHEPreTHUYECKON W MHIIEeBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAHMM HOBBIX MAaTE€pPUAIOB, HOBBIX
UCTOYHUKOB DHEPTrUU, B OOECIEUYEHUH PAIMOHAIBHOTO MPUPOJONOIb30BaAHUS, B
dbopMUpOBAaHUM MHPOBO33pEHMSI W OOIIEW KyJIbTyphl YEIOBEKa, a TakKkKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 3I0POBBIO U IMPUPOTHOU

cpene;
BJaJICHUE  CHCTEMOM  XUMHUYECKHMX  3HAHHUH, KOTOpas  BKJIOYACT:
OCHOBOITOJIATAIOIINE TIOHATUS — XUMHUYECKHHA DJJIEMEHT, aToM, SApO aTroMa,

U30TOIIbI, YJICKTPOHHAs 000JI0YKa aToMma, s-, P-, d-aTOMHBIC OpOHMTAIN, OCHOBHOE U
BO30OYXKIEHHOE COCTOSIHUSI aToma, THOpHAM3alMs aTOMHBIX OpOuTajel, HOH,
MOJIEKYJIa, BaJICHTHOCTb, JJEKTPOOTPUIIATEIILHOCTh, CTENEHb  OKHUCIEHUS,
XUMUYECKasi CBsI3b (KOBaJICHTHas, HWOHHAs, MeETAJUIMYECKas, BOJOPOJIHAs),
KpUCTAJITMYECKasT PeIIETKa, XUMHYECKas peakiusi, pacTBOp, DSICKTPOJIUTHI,
HEDIJICKTPOJIUTHI, DJEKTPOIUTHYECKAsT JTUCCOLMAIUS, CTENEeHb JUCCOIMAIINH,
BOJIOPOJHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTEIb, TEIJIOBON 3dPexT
XUMHYECKON peakiuu, CKOPOCTh XUMMUYECKOW pEaKIuu, XUMUYECKOE PaBHOBECHE;
TEOPUU U 3aKOHBI (TEOPHSI DIEKTPOIUTHYECKOW UCCOLMAIUU, MEePUOIUYECCKUIM
3akoH JI.1. MenzaeneeBa, 3aKOH COXpaHEHUs MACChl BELIECTB, 3aKOH COXPAHEHHUS U
MpEBpAIICHUS SHEPTUU MPU XUMHUYECKUX PEAKIUSIX, 3aKOH MOCTOSIHCTBA COCTaBa
BEILECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN SI3BIK
XUMHH, MHPOBO33PEHUYECKHE 3HAHUS, JeXKalue B OCHOBE MOHHUMAaHUSA
OPUYMHHOCTH W CHUCTEMHOCTHM  XUMHUYECKUX  SIBIICHHH;  COBpPEMEHHbIC
NpeACTaBICHUS O CTPOCHUU BEIIECTBA HA ATOMHOM, HMOHHO-MOJICKYJSIPHOM H
HAJMOJICKYJISIPHOM ~ YPOBHSIX; IMPEJACTAaBICHHUS O MEXaHU3Max XHUMHUYECKHUX
peakuuii, TEPMOAMHAMHYECKUX M  KUHETHUYECKUX 3aKOHOMEPHOCTSAX  HUX
NPOTEKAHUs, 0 XUMHYECKOM DPABHOBECHM, PACTBOpPAX M JUCIEPCHBIX CUCTEMAX;
(haKkTONOTHYECKHNE CBEJCHHUS O CBOWCTBAaX, COCTaBe, IMOJYYCHUU U O€30MaCHOM
WCITOJIb30BaHUN BKHEHIIIMX HEOPTaHWYSCKUX BEIIECCTB B OBITY M MPAKTHYSCKOM
NEATeIbHOCTH  YeJIOBeKa, OOImMMX  HAyYHBIX  MNPUHIOHMNAX  XHMHYECKOTO
MIPOU3BO/ICTBA,;

c(hOpMHUPOBAHHOCTh YMEHHUH: BBISBJIATH XapaKTePHBIC NPH3HAKU TTOHSITHH,
yCTAHABJIMBATh UX B3aMMOCBS3b, UCIIOJb30BaTh COOTBETCTBYIOIIUE TMOHATUSA MHPHU
ONMCAHUN HEOPTAaHMYECKUX BEILIECTB U UX MPEBPAICHUII;
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c(hOpPMHPOBAHHOCTh YMEHHS HCIOJb30BaTh XUMHUYECKYIO CHUMBOJUKY JUIS
coctaBieHuss (HOpMyd BEHIECTB M  ypaBHEHUH  XUMHUYECKUX  PEaKIUid,
cuctematuieckyto HoMeHknaTypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTICIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEJIEIATh BAJCHTHOCTh M CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHMSIX, BUJI XMMHUYECKOU CBs3U (KOBaJEHTHa,
WOHHAs, MeTAJJIMYecKas, BOJOPOJHAsA), THUIl KPUCTAUIMYECKOU PEHIETKU
KOHKPETHOT'O BELIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCHUMOCTb CBOMCTB BEIIECTB OT
BUJA XMMHYECKOW CBSI3M W THUNA KPUCTAUIMYECKOW PpEIIETKH, OOMEHHBIH U
JIOHOPHO-aKIIENTOPHBIM MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOH CBSI3H;

chOpMUPOBAHHOCTh  yYMEHHUN:  KIacCU(PUIMPOBATh:  HEOPraHUYECKHUE
BEIIIECTBA IO UX COCTaBY, XMMHUYECKHUE PEAKIIMH MO0 PA3IUYHBIM IPU3HAKAM (YUCITY
U COCTaBy pearupyrollyux BeIIeCTB, TEIUIOBOMY 3(P(PEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHUCJICHHS D3JIEMEHTOB, OOpaTHUMOCTH, YYacTHIO Karajau3aropa u
JPYTHUE); CAMOCTOSITEILHO BEIOMPATh OCHOBAHUSI U KPUTEPUU IJIs KiIacCUDUKALIUU
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI NIEPUOANUECKOTO 3aKoHa /JI.
N. MeHnneneeBa U 1IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIONLYIO, OOBSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (DYHKITUU;

c(hOpPMHPOBAHHOCTh YMEHHUM: XapaKTepU30BaATh JJIEKTPOHHOE CTPOEHUE
aTOMOB ¥ HMOHOB XUMHYECKHX OJJIEMEHTOB NEPBOrO—4YETBEPTOrO MEPUOAOB
[Tepuoanueckoii CUCTEMBI JI.1. Menpeneena, HCIIOJIb3Ys TIOHATHUS
«QHEPreTUYECKUE YPOBHU», «IHEPreTHYCCKUE TMOIYPOBHH», «S-, P-, O-aToMHBIC
opOuTanm», «OCHOBHOE M BO30YXJEHHOE JHEPreTUUECKUE COCTOSHUSI aToMay;
OOBSCHSITh 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHUYECKHX AJIEMEHTOB U HX
coeaAuHeHnd mno nepuogaM u rpynnaMm llepuommueckont cucremsr [l W
MenneneeBa, BaJle€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX DJICKTPOHHBIX 000JIOYEK;

c(OPMHPOBAHHOCTh YMEHHH: XapakTepW30BaTh (OMHCHIBATH) OOIMIUE
XMMHYECKME  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KIIACCOB, MOATBEPKIATh
CYIIECTBOBAHHE TE€HETUYECKOW CBSI3M MEXJY HEOPraHMYECKMMH BEIIECTBAMU C
MIOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKINN;

c(OPMHPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAHOBHUTEIIbHBIX PEAKIIMil MOCPEJICTBOM COCTABJIEHUS AJIEKTPOHHOTO OanaHca
ITHX PEaKIUi; peakiuil MOHHOTO OOMEHa MyTEM COCTaBIICHUS WX TMOJIHBIX W
COKpAIIEHHBIX  MOHHBIX  YpPaBHEHHMM;  pEakuWi  TUOPOIM3a;  PEeakuu
KOMIUIEKCOO0Opa3oBaHus (Ha MPUMEPE THAPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUA);
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c(OpPMHPOBAHHOCTh YMEHHUS OOBICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMUYECKUX PEAKUUHA C Y4ETOM HX DHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHUSI CKOPOCTM XHMHYECKOM pEakUWh B 3aBUCUMOCTH OT Pa3IMYHbIX
(bakTOpOB, a TAKKE XapaKTEp CMEMICHUS XUMUYECKOTO PABHOBECHUS MO BIUSHUEM
BHENTHUX Bo3jaeicTBui (mpunnumn Jle larense);

c(OpMHPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh XHUMHUYECKHE PEaKIluHu,
JeXalme B OCHOBE IMPOMBIIUIEHHOTO MOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHLMIBI XUMHUYECKUX TIPOM3BOJICTB; II€JI€CO00pPa3HOCTD
NPUMEHEHUS HEOPTraHWYECKUX BEHIECTB B MPOMBIIIIEHHOCTH U B OBITY C TOYKH
3pEHUS] COOTHOLLIEHHUS PUCK-TI0JIb3A;

c(OpPMHPOBAHHOCTh BIIAJICHUSI CHUCTEMOW 3HAHMM O METOAaX HayYHOTro
MO3HAHUS SIBJICHUW MPUPOJLI — HAOIIOJIEHWE, W3MEpPEHHE, MOJICIUPOBaHMUE,
AKCTIIEPUMEHT (peajbHbI U MBICIICHHBIH ), UCIIOJIL3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS IPUMEHSTh 3TU 3HAHUS MPU SKCIIEPUMEHTAIBHOM HCCIIEIOBAHUU BEIIECTB
U i1 OOBSCHEHHS XHUMHYECKUX SIBJICHUH, HMMEIOIMIUX MECTO B TIPUPOJE,
MPAKTUUECKOMN JESITEILHOCTH YEJIOBEKA U B ITOBCETHEBHON JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISBISATH B3aWMOCBSI3b XUMHYECKUX 3HAHUU C
MNOHSATUSMU U TPEACTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee 0CO3HAHHOTO TOHUMAHUS MaTEPUATIBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUSA TMPOBOAUTH PACUETHI: C HCIOJIb30BAHUEM
MOHSTUM «MaccoBasi JIOJIsl BEIIECTBA B PACTBOPE» U «MOJSIpHAS KOHIICHTPALIUS»;
Macchl BEIIeCTBa WM 00bEMA raza Mo U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYaCTBYIOIIUMX B PEAKIMU BEIIECTB; TEIJIOBOTO 3¢ deKTa
peakiuy; 3Ha4eHUs1 BOJAOPOJHOTO IMOKa3aTessl pacTBOPOB KHUCJIOT U IIEJIOYEH C
W3BECTHOM CTEIMEHBIO MMCCOIMAIMU; Macchl (00bEéMa, KOJIHWYECTBA BEIECTBA)
MPOJyKTa PEaKIuu, €CIU OJHO M3 MCXOJIHBIX BELIECTB JIaHO B BHUJE pacTBOpa C
OMpeIeIEHHOM MAacCOBOM 0Jel pacTBOPEHHOTO BEIIECTBA WM JIaHO B U30BITKE
(uMeeT mpUMECcH); NOJM BBIXOJA MPOAYKTa peaKiuu; OObEMHBIX OTHOLICHUM
rasos;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIPHO IUIAHUPOBATh M TMPOBOJIUTH
XUMUYECKUN  JKCIEpUMEHT  (MIPOBEACHHE  peakmuii  HWOHHOTO  OOMEHa,
MOATBEPKICHUE KAYECTBEHHOTO COCTaBa HEOPraHUYECKUX BEILIECTB, ONPE/ICICHUE
cpedbl pacTBOPOB BEIIECTB C IOMOIIbIO HWHIAMKATOPOB, HU3YUYEHUE BIHSHUS
pasnuYHBIX  (PAaKTOPOB HA CKOPOCTh XHMHYECKOW  pEAKIUH, PEIICHHE
AKCIEPUMEHTAJIbHBIX 3amay 1o TtemaM «Metamwibl» u «Hemeramisy) c
coOmro/iIeHneM TpaBuil 0e30macHOro OOpaIIeHus ¢ BEHIECTBAMU U JTa0OPaATOPHBIM
obopynoBanueM, (opmMyaupoBaTh I1e€Nb  HCCIEIOBaHUS, TMPEACTABISITH B
paznuyHOi opMe pe3yabTaThl IKCIEPUMEHTA, aHAJTU3UPOBATh U OIEHUBATH UX
JOCTOBEPHOCT;
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c(hOopMHUPOBAHHOCTb YMEHUI: COOIIOIaTh IIPaBUJa MOJIb30BaHUS XUMHUYECKON
nocy/iol W JabopaTOpHBIM 00OpyJAOBaHHMEM, OOpalleHUs C BeIIeCTBAMH B
COOTBETCTBUHM C HHCTPYKIIUSIMH I10 BBITIOJHEHUIO JIAOOPATOPHBIX XMUMHYECKHX
OTIBITOB, YKOJIOTUYECKH I1eJIeCO00pa3HOTO TMOBEACHUS B OBITY MW TPYJIOBOMU
JESATETLHOCTH B LIENISAX COXPAHEHHUSI CBOETO 3JI0POBBS, OKPYXKAIOIIECH MPUPOJTHOU
cpedapl U JOCTHXKEHHUs €€ YCTOWYMBOIO pa3BUTHSA, OCO3HABaTh OMNACHOCTH
TOKCHYECKOTO JEHCTBHS Ha KUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHWYECKHUX
BEILIECTB, MOHUMas cMbIci Ttokazatens [1/1K;

c(hOpMHUPOBAHHOCTh YMEHUM: OCYIIECTBISATH II€JICHANPABICHHBIN ITOUCK
XUMHYECKOW MH(MOpPMAIIUK B PA3IMYHBIX UCTOYHUKAX (HaydyHas U ydeOHO-Hay4YHasI
JuTepaTypa, cpeacTBa MaccoBoi mHdopmanuu, UHTepHET U Apyrue), KpUTHIECKH
aHAIM3UPOBATh XMMHUYECKYIO0 MH(pOpMaIuio, epepadaThiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHH C MIOCTABJICHHON y4eOHOM 3aaueii.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KonuyectBo yacos DJIEeKTPOHHbIE
Ne HaumenoBaHue pa3aesioB U TeM (undposbie)
Konrtpoabubie | IIpakTnueckue
n/n MPOrpamMMbl Beero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TeopeTuyeckne 0CHOBBI OPraHUY€CKOl XUMUH
IIpenmer oprannyeckor xumuu. Teopus
11 CTPOCHHS OPraHMYECKHUX COeTMHEeHUH A. M. 8 POUI https://resh.edu.ru
byrtieposa
HWroro no pazaeny 8
Pa3nen 2. YrieBoaopoabl
21 IIpenenbHbIe yIIIeBOAOPOABI — AIKAHBI, 5 POUI https://resh.edu.ru
' UKJIOAJTKAHBI
29 HenpenenbHbie yriieBonOpObL: alIKEHBI, 1 1 POUI https://resh.edu.ru
' aJIKaNEHBbI, aJKHHBI
2.3 ApoMaTHiecKue yriaeBo10pobl (apeHbl) 8 PO https://resh.edu.ru
24 IIpupoaHbIe HCTOYHUKH YTIIEBOJOPOIOB U UX 4 POIII https://resh.edu.ru
' nepepaboTKa
2.5 lManorennpou3BoiHbIE YTIIEBOJOPOIOB 4 1 PO https://resh.edu.ru
Uroro mo pazneny 35
Pa3nen 3. Kuciaopoacoaepxaiiue opraHudeckue coeTuHeHUus
31 Criuprbi. denor 11 1 POUI https://resh.edu.ru
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Kap6OHI/IJ'H>HBIe COCOMHCHUA: aJIbJACTUABI 1

POIII https://resh.edu.ru

3.2 keToHbl. KapOoHOBBIE KHCTOTHL. CIIOKHBIC 21 1
a¢upsL. XKupsi

33 VrneBoas 9 1 POUI https://resh.edu.ru
Wroro no pazneny 41
Paznen 4. A3oTconep:kainne opraHnyecKue coeTunHeHHsI

4.1 AMUHBI. AMUHOKUCTOTHI. benku 12 1 2 POIII https://resh.edu.ru
Wroro mo pazneny 12
Pa3nen 5. BoicokoMosIeKYJIIPHBbIE COeTMHEeHUsI

51 BricokoMonekymsipHbIe COeTUHEHHS 6 1 PO https://resh.edu.ru
Hroro no pazneny 6
OBILEE KOJIMYECTBO YACOB T10 TIPOTPAMME 102 3 6 P hitps:/iresh.edu.ru
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3/iesioB U TeM uugpoBbie
Ne n/mm P Kontpoabubie | IlpakTnuyeckue (upp )
NporpaMmmal Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchbl
Pa3nen 1. TeopeTudyeckne 0CHOBbI XUMHU
Crpoenue atoma. [leprnonnueckuii 3aKoH POIII https://resh.edu.ru
11 n Ilepuonnueckas cucreMa XUMHYECKUX 9
anemenToB J[. 1. MeHneneera
192 Crtpoenue BemiectBa. MHOrooopasue 1 1 POIII https://resh.edu.ru
' BEIIECTB
1.3 XUMHUYECKUE PEAKIIH 19 1 3 PO https://resh.edu.ru
Hroro mo pasnery 39
Pa3nen 2. Heopranuveckasi XumMusi
21 HeMeTams: 31 1 3 POIII https://resh.edu.ru
29 MeTamisl 23 1 2 POIII https://resh.edu.ru
Wroro no pazneny 54
Pasznea 3. XumMus u KU3Hb
31 MeToabl MO3HAHUS B XUMUH. XUMHUS U 9 POIII httos://resh.edu.ru
KHU3Hb
Hroro mo pasnery 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8
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IHHOYPOYHOE IINTAHUPOBAHUE

10 KJTACC
KosnunyectBo yacos DJIeKTPOHHbIE
Neo aTra 7
n/n Tema ypoka Bcero Kontpoapapie | Ipakruiecikue f/I[Sy‘IEHI/Iﬂ zﬁizziz:eenbﬂme
padoThI padoThI pecypent

[IpenmMer u 3HaYeHHE OPraHUYECKON POIII

1 XMMUH, IPEACTaBIEHUE O MHOT000pa3uu 1 https://resh.edu.ru
OpPraHUYECKUX COCIUHECHUI
DIIEKTPOHHOE CTPOCHHE aToOMa yriiepoaa POl

2 (OCHOBHOE M BO30YX/IEHHOE COCTOSIHUSA). 1 https://resh.edu.ru
BajieHTHBIE BO3MOKHOCTH aTOMa yriepoja
XuMHUecKasi CBSI3b B OPraHUYECKUX POII

3 coeMHEeHMsIX. MexaHu3Mbl 00pa30BaHus 1 https://resh.edu.ru
KOBAJIGHTHOH CBSA3H, CLIOCOOBI pa3phiBa
CBs3€i

4 Teopusi cTpoeHnst OpraHu4ecKux 1 POLI
coequHenuit A. M. byrneposa https://resh.edu.ru
Bunsl uzomepuu: CTpyKkTypHas, POIII

5 MPOCTPAHCTBEHHAsA. DJIEKTPOHHbBIE 1 https://resh.edu.ru
3¢ (HEeKTH B MOJIIEKYIIaX OpPraHUIECKUX
COCIUHEHU N
[IpencraBienne o KIacCUPUKAIUU U POIII

6 cucrematryeckas Homerknarypa (IUPAC) 1 https://resh.edu.ru
OpPraHUYECKUX BEILIECTB

7 Knaccudukanust peakiyii B OpraHn4ecKon 1 POII

XUMHUH
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https://resh.edu.ru

Cucremaruzanus 1 0000IIEHIE 3HAHUN 110

PolI

8 TeMe https://resh.edu.ru
AJKaHBI: TOMOJIOTUYECKUN psiJl, 001IIas POIII
(dhopmyra, HOMEHKJIATypa U H30MepHs, https://resh.edu.ru
o 3JIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOCHUE MOJICKYJ
DOU3NIECKUEe U XUMHUYECKUE CBOMCTBA POL
10 ANIKAHOB https://resh.edu.ru
Haxoxnenue ankanos B pupo/ie. CriocoOsbl POL
11 https://resh.edu.ru
MOJTYYCHUS U TPUMEHEHNE ATKAaHOB
[ukmoankanel: o0mas opmyna, POIII
5 HOMEHKJIaTypa U U30MepHsi, 0COOEHHOCTH https://resh.edu.ru
. CTPOCHUS U XUMUUYECKUX CBOUCTB, CITOCOOBI
MOJIyYEHUSI U TPUMEHEHHUE
Pemenue pacu€THpIX 3a1a4 HA POIII
orpe/esieHe MOJIEKYIPHO (hopMyITbI https://resh.edu.ru
13 OpPraHUYECKOro BEIIEeCTBA [10 MACCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOJISAIIUX B €TI0
coctaB. CucremaTu3aiys 1 00001IeHHE
3HAaHUU M0 TeEME
AJKEHBI: TOMOJIOTUYECKUH psif, oO1ast POIII
(dhopmyra, HOMEHKIIATypa, SJIEKTPOHHOE U https://resh.edu.ru
14 IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.

CTpyKkTypHas ¥ LUC-TpaHC-U30MEpUs
AJIKEHOB
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dusnuecke 1 XUMHYECKHUE CBOHMCTBA

POIII

15 1 :
ankeHoB. [IpaBuno MapkoBHHKOBa https://vesh.edu.ru

16 CrniocoObI oy4eHus ¥ IpUMEHEHHE 1 PoII
ATTKCHOB https://resh.edu.ru
[IpakTnueckas padora Ne 1 o teme POII

17 "ITonmyueHune 3TUIEHA U U3YYEHUE €TI0 1 1 https://resh.edu.ru
CBOICTB"
Pemenue pacu€THbIX 33724 HA POIII

18 oIpeeNieHIe MOJICKYIISIPHOHN (hOPMYITBI 1 https://resh.edu.ru
OpPraHUYECKOTr0 BEIIECTBA
ANKaaveHbl: CONPsKEHHBIE, POII

19 H30JIMPOBAHHbIE, KyMYJIUPOBaHHBIE. 1 https://resh.edu.ru
OCOOEHHOCTH 3JIEKTPOHHOIO CTPOSHUS
XHWMHUYECKUE CBOMCTBA CONMPSIKEHHBIX POII

20 1 https://resh.edu.ru
JTMEHOB

21 CrniocoObl oy4eHus ¥ IPUMEHEHHE 1 PO
ATTKAIHEHOB https://resh.edu.ru
AJNKUHBI: TOMOJIOTUYECKUH psifl, oOLIast POl

29 (dhopmyIna, HOMEHKIATYpa, SJIEKTPOHHOE U 1 https://resh.edu.ru
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYII,
¢usnyeckrue CBOMCTBA

POII
23 XVMHYECKHE CBOICTBA aJIKHHOB 1 https://resh.edu.ru
POII
24 KadecTBeHHBIC peakiiuy Ha TPOHHYIO CBS3b 1 https://resh.edu.ru
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o5 Crioco0bI MoMy4YeHus 1 IPUMEHEHNE 1 POII
ATKHHOB https://resh.edu.ru
2% Pemrenue 3agau: pacuy€rhl 10 ypaBHEHUIO 1 POLI
XUMUHeCKOH PeaKiu https://resh.edu.ru
97 Cucremaru3anus 1 0000IICHHE 3HAHUH 110 1 POLI
TeMe https://resh.edu.ru
ApEeHBI: TOMOJIOTUYECKHH psiJl, 00IIIast POIII
(dhopMmyiia, HOMEHKIATypa. DJIEKTPOHHOE U https://resh.edu.ru
28 IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI 1
OeH301a U Toyoua, ux pusnueckue
CBOMCTBa
29 XUMHUYECKHUE CBOMCTBA APEHOB: PEAKLUH 1 POII
3aMeleHus https://resh.edu.ru
XHWMHUYECKHE CBOMCTBA APEHOB: PEAKIIUN PolI
30 MIPUCOEIMHEHUS], OKHCIIEHUE TOMOJIOTOB 1 https://resh.edu.ru
OeH3o0I1a
31 Oco0EHHOCTH XUMHUYECKHX CBOMCTB 1 POII
crupona https://resh.edu.ru
Pemenue pacu€THpIX 3a71a4 HA PolI
32 OIpeielIeHUE MONIEKYISIPHON (pOpMYIIbI 1 https://resh.edu.ru
OpPraHUYeCKOro BEIECTBA
33 CriocoObl Moy4YeHus U TPUMEHEHNE 1 POII
apeHOB https://resh.edu.ru
34 I'eneTnyeckas cBsA3b MEXAY pPa3InYHBIMU 1 POIII
KJIacCaMHU YTJIEBOJIOPOIOB

[IOKYMEHT MOAMMUCAH 3EKTPOHHOW MOANUCHIO

MYHULUUNAJNTbHOE BIOA)XETHOE OBLLLEOBPA3OBATEJIbHOE
YYPEXXAEHUE "EPLLEBCKASl CPEAHAA WWKOJIA UMEHM C.U. BOYAPOBA",
Myrayesa VipnHa puropbeBHa, ANPEKTOp

25.02.25 09:09 (MSK)

Ceptudukat 35CBE34922A96E939EA8B0140A943592



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

https://resh.edu.ru

Pacuétel Mo ypaBHEHMAM XMMHUYECKHAX

PolI

35 peakiuii. Cucremaru3aius u 00001eHue 1 https://resh.edu.ru
3HAHUU 10 TEME
[Ipuponusrii ra3. [lonyrHeie HEPTIHBIC POLI

36 - 1 https://resh.edu.ru
KameHHBI1 yronb 1 IpOAYKTHI €ro POII

37 nepepaGoTK 1 https://resh.edu.ru
HedTp 1 cniocoOsI e€ nmepepaboTKH. PoOII

38 [IpumeHeHne NPOAYKTOB MepepadboTKH 1 https://resh.edu.ru
HehTH
I'eHeTHyeckas CBSI3b MEXTy Pa3IHUHBIMH POl

39 1 https://resh.edu.ru
KJIacCaMHU YTJIE€BOJIOPOOB : =
["anoreHonpon3BoaHbIE YTIEBOIOPOIOB: PolI

40 3JICKTPOHHOE CTPOCHHE; PCAKITUU 1 https://resh.edu.ru
3aMelleHUs TajgoreHa
JeiicTBue menodeit Ha POIII

41 rajoreHnpou3BoAHbIe. B3aumoaerncreue 1 https://resh.edu.ru
UTaJI0r€HAIKAHOB C MATHUEM U [IHHKOM

42 Cucrematusanus 1 0000IeHIE 3HAHUN 10 1 POII
paszeny "YrieBoxopo!” https://resh.edu.ru
Kontponbnas pabora mo reme POII

43 "V iteBoopobt” 1 1 https://resh.edu.ru

m [IpenenbHbIE OTHOATOMHBIE CITUPTHI: 1 POIII

TOMOJIOTMUYECKHH psij1, obmas popmyna,

[IOKYMEHT MOAMMUCAH 3EKTPOHHOW MOANUCHIO

MYHULUUNAJNTbHOE BIOA)XETHOE OBLLLEOBPA3OBATEJIbHOE
YYPEXXAEHUE "EPLLEBCKASl CPEAHAA WWKOJIA UMEHM C.U. BOYAPOBA",
Myrayesa VipnHa puropbeBHa, ANPEKTOp
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CTPOEHHUE MOJIEKYII, U30MEPH, https://resh.edu.ru
HOMEHKJIaTypa, KIIacCu(pUKaIus,
(u3nyuecKkue CBOKCTBA

45 XUMHUYECKUE CBOWCTBA MPEAEIIBHBIX 1 POl
OIHOATOMHBIX CITHPTOB https://resh.edu.ru

46 CriocoObl oy4YeHus ¥ TpUMEHEHNe 1 POII
OITHOATOMHBIX CITUPTOB https://resh.edu.ru
[IpocTsie 3¢upbl: HOMEHKIATypa U POII

47 n3oMepus, 0COOEHHOCTH (PU3NUECKUX U 1 https://resh.edu.ru
XUMHYECKUX CBOWICTB
MHOroaTOMHBIE CHUPTHI: ITUIIEHTITUKOIb U PolI

48 TJIMLEPUH, UX (PU3NYECKHe U XUMHUECKHUE 1 https://resh.edu.ru
CBOMCTBa

49 Crioco0bI MoNy4YeHUs 1 IPUMEHEHNE 1 PO
MHOI'OAaTOMHBIX CIIMPTOB https://vesh.edu.ru
@DeHOoI: CTPOSHHE MOJIEKYJIbI, PU3NYECKUE POLI

50 . 1 https://resh.edu.ru
cBoiictBa. TokcHuHOCTH (heHoIa : S

POl

o1 XuMu4eckue cBoiicTBa penona 1 https://resh.edu.ru
CriocoObI MOMy4YeHHsI M TPUMEHEHUE PoLI

52 derona 1 https:/resh.edu.ru
[IpakTuueckas padora Ne 2. Pemenue POIII

53 AKCIEPUMEHTAIBHBIX 3aJa4 10 TEME 1 1 https://resh.edu.ru
"Cruptsl 1 peHonbr"

54 Cucremaru3anus u 00001IeHUE 3HAHHH 110 1 POl

[IOKYMEHT MOAMMUCAH 3EKTPOHHOW MOANUCHIO

MYHULUUNAJNTbHOE BIOA)XETHOE OBLLLEOBPA3OBATEJIbHOE
YYPEXXAEHUE "EPLLEBCKASl CPEAHAA WWKOJIA UMEHM C.U. BOYAPOBA",
Myrayesa VipnHa puropbeBHa, ANPEKTOp
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TEME https://resh.edu.ru
AJbJIETU/IBI U KETOHBI: DJIEKTPOHHOE PO

55 CTpOeHHUE KapOOHUIEHON TPYIIIBI; 1 https://resh.edu.ru
TOMOJIOTUYECKUE PAJIBL, 0011as popmyrna,
M30MepHUs U HOMEHKJIaTypa

56 AJbIETU]IBI U KETOHBI: (pU3nyecKue 1 POII
CBOICTBA; PEaKINH MPUCOSAUHEHHS https://resh.edu.ru

57 Peakuuu okvciaeHus U KaueCTBEHHbBIE 1 POl
pEaKIUu allbJICTUIOB U KETOHOB https://resh.edu.ru
Crioco0OblI MONMy4YeHUs allbJIETUIOB U POLI

53 KETOHOB 1 https://resh.edu.ru
OIHOOCHOBHBIC TIpEIeNbHBIC KapOOHOBHIE PolI

59 KHUCJIOTBI, OCOOEHHOCTH CTPOEHHUS X 1 https://resh.edu.ru
MOJIEKYJT
N3omepus 1 HOMEHKIIaTypa KapOOHOBBIX POL

60 N 1 https://resh.edu.ru
KHCTIOT, X (PU3HUECKUe CBOMCTBA : S

61 XHUMHYECKHE CBOWCTBA MTPEIEIIBHBIX 1 POLI
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://resh.edu.ru
Oco0eHHOCTH CBOWMCTB MypaBbHHOMN POIII

62 KHCIIOTBI. MHOroo0pasue kapOOHOBBIX 1 https://resh.edu.ru
KHCIIOT
Oco0EHHOCTH CBOMCTB: HETIPECIIbHBIX U POIII

63 apOMAaTHYECKUX KapOOHOBBIX, 1 https://resh.edu.ru
TUKapOOHOBBIX, THAPOKCHUKAPOOHOBBIX
kucnort. [IpeacraBurenyu BeICIIMX

[IOKYMEHT MOAMMUCAH 3EKTPOHHOW MOANUCHIO

MYHULUUNAJNTbHOE BIOA)XETHOE OBLLLEOBPA3OBATEJIbHOE
YYPEXXAEHUE "EPLLEBCKASl CPEAHAA WWKOJIA UMEHM C.U. BOYAPOBA",
Myrayesa VipnHa puropbeBHa, ANPEKTOp
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KapOOHOBBIX KHCIIOT

64 [TonsiTHE O TPOM3BOAHBIX KAPOOHOBBIX 1 f: ttap Ls]?[//resh eduir
KUCJIIOT : —
Cnioco0ObI MoMy4YeHust U TPUMEHEHUE POl

65 1 https://resh.edu.ru
KapOOHOBBIX KUCIIOT
CrnoxHble 3(pUpbI: TOMOIOTHYECKHUM P, PO

66 obmas popmyna, u3oMepus u 1 https://resh.edu.ru
HOMEHKJIaTypa
DOU3NIECKUE U XUMHUYCCKUE CBOMCTBA POII

67 >dupos 1 https://resh.edu.ru
Pewrenne pacu€THbIX 3a1a4: 110 YPABHEHUIO PO

68 XHMHUYECKOHN peakiivu, Ha ONpeiesiCHUE 1 https://resh.edu.ru
MOJIEKYJIIPHOM (hOPMYITBI OPTaHUIECKOTO
BEIllECTBa
[TpakTuaeckas padora Ne 3. Pemenue POII

69 SKCIIEPUMEHTANIbHBIX 33/a4 110 TEME 1 1 https://resh.edu.ru
"Kap6onoBsie kuciaotel. CioxkHbIe 3(upbI"
XKupsl: ctpoenue, puznueckue u POl

70 N 1 https://resh.edu.ru
XUMHYECKHE CBOUCTBA (TUIPOITH3)
Oco0eHHOCTH CBOWCTB )KHPOB, POII

71 COZIEPIKAIIMX OCTATKH HEMPEIETBHBIX 1 https://resh.edu.ru
XKHUPHBIX KHCIIOT. JKUPBI B IPUPOJIE
Mpbuia Kak COIM BBICHIMX KAPOOHOBBIX PO

72 KHCJIOT, UX Morolee aericteue. [lonsatue o 1 https://resh.edu.ru
cuHTeTHYeCKUX Motomux cpeacrBax (CMC)

73 ['eHeTnveckas CBsA3b YIiIeBOJOPOIOB U 1 PDOIII

JOKYMEHT MOAMUCAH SNTEKTPOHHOW NMOAMUCHIO
MYHULUUNAJNTbHOE BIOA)XETHOE OBLLLEOBPA3OBATEJIbHOE 25.02.25 09:09 (MSK) CepTudukat 35CBE34922A96E939EA8B0140A943592
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KHCJIIOPOACOACPIKAINNX OPraHUYCCKHUX
BCIICCTB

https://resh.edu.ru

74 Pacuétel 1o ypaBHEHUSAM XHMHYECKUX 1 POLI
peaKtuit https://resh.edu.ru

75 Cucremaru3anus 1 0000IIeHIE 3HAHUH 110 1 POLI
TeMe https://resh.edu.ru
OO01mas XxapakTepucTUKa yriieBoJ0B U POIII

76 KJIacCU(pUKaIUs YrIIeBOAOB (MOHO-, TU- U 1 https://resh.edu.ru
TOJIMCaxapu/bl)
Monocaxapubl: (PU3HYeCKHe CBOWCTBA U POLI

" 1 https://resh.edu.ru
HaxXOXJIEHUE B IPUPOJIE

78 [TpumeHeHHe TITI0KO3bI, € 3HAYCHHUE B 1 POLI
KU3HEICSITeTFHOCTH OpTaHu3Ma https://resh.edu.ru
Jucaxapusl: caxapo3a, MaiabTO3a U POIII

79 nakro3a. Haxoxnenue B npupone u 1 https://resh.edu.ru
MIPUMECHECHHE JMCAXapU/IOB
[Tonucaxapuapl: CTpO€HHE MAKPOMOJIEKYJI, PO

80 ¢bu3nyecKkrue 1 XUMUYECKHE CBOMCTBA, 1 https://resh.edu.ru
MIpUMEHEHHE

POIII

81 ITonsiTHE 00 MCKYCCTBEHHBIX BOJIOKHAX 1 https://resh.edu.ru
Pemenue pacueTHbIX 3a71a4 Ha PolI

82 oIpe/ieNIeHHe JOIU BBIX0/1a MPOIYKTa 1 https://resh.edu.ru
PEaKIUHU OT TEOPETUICCKH BO3MOKHOTO

83 CucremaTu3aius 1 0000IeHUE 3HAHHH 110 1 POIII

[IOKYMEHT MOAMMUCAH 3EKTPOHHOW MOANUCHIO

MYHULUUNAJNTbHOE BIOA)XETHOE OBLLLEOBPA3OBATEJIbHOE
YYPEXXAEHUE "EPLLEBCKASl CPEAHAA WWKOJIA UMEHM C.U. BOYAPOBA",
Myrayesa VipnHa puropbeBHa, ANPEKTOp
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pasneiy https://resh.edu.ru
Kontponbhas pabota o teme PO

84 "Kucnoponcoaeprxaliie opraHuuecKue 1 1 https://resh.edu.ru
coequHeHus"
AMMHBI: KITacCU(pUKaLKs, CTPOSHUE POIII

85 MoOJIeKy, oOuras popmyia, H30MepHs, 1 https://resh.edu.ru
HOMEHKJIaTypa 1 (U3NIECKUEe CBOICTBA

86 XUMHUYECKUE CBOMCTBA aTM(paTUIECKUX 1 POl
AMHOB https://resh.edu.ru

87 AHWINH: CTPOCHUE aHUITMHA, 0COOCHHOCTH 1 PO
XMMHMYECKUX CBOMCTB aHWJINHA https://vesh.edu.ru

88 Crioco0bI MoMy4YeHus U IpUMEHEHNE 1 PSII
AMH(bATHHECKHX AMHHOB https://resh.edu.ru
AMUHOKHUCIIOTBI: HOMEHKJIATypa U POIII

89 n3omMepus, pu3nyecKkue CBOMCTRA. 1 https://resh.edu.ru
OTtaenpHBIE IPEICTABUTENN O~
aMMHOKHCIIOT
XHUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT, MX POII

90 OHMONIOrHuecKoe 3HaYeHNEe aMIHOKHCTIOT. 1 https://resh.edu.ru
CuHTE3 U THIPOIH3 NENTH]IOB

o1 benku kak npupoaHbIE TOTUMEDBI; 1 POl
CTPYKTYPBI GENKOB https://resh.edu.ru

POII
92 XUMHUYECKUE CBOMCTBA OEIIKOB 1 https://resh.edu.ru
93 A3zoTconeprKaiye reTepoLnuKINIecKue 1 POIII

[IOKYMEHT MOAMMUCAH 3EKTPOHHOW MOANUCHIO

MYHULUUNAJNTbHOE BIOA)XETHOE OBLLLEOBPA3OBATEJIbHOE
YYPEXXAEHUE "EPLLEBCKASl CPEAHAA WWKOJIA UMEHM C.U. BOYAPOBA",
Myrayesa VipnHa puropbeBHa, ANPEKTOp
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coenrHeHys. HykilenHOBBIE KUCTIOTHI: https://resh.edu.ru
COCTaB, CTPOEHUE U OMOoJIornyecKkas poib
[Ipaktrueckas padora Ne 4. Perenue POIII

94 SKCINEPUMEHTAIBHBIX 3a4a4 10 TEME 1 1 https://resh.edu.ru
"A30TCconeprKaliie OpraHn4ecKue
coequHeHus"
[IpakTuueckas padora Ne 5. Pemenue PolI

95 SKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 1 https://resh.edu.ru
"PacriozHaBaHuE OpraHUYECKUX
coequHeHuin"
KontponbHas pabora no reme POIII

96 "A30TcoaepIKaInue OpraHnIecKue 1 1 https://resh.edu.ru
coeauHeHus"
OCHOBHBIE MTOHSATHS XUMUHU POl

97 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN U 1 https://resh.edu.ru
METO/Ibl UX CUHTE3a —II0JINMEpHU3aLus U
MIOJIMKOH/IEH ALK

98 [Tnactmaccel. Y Tunmzamus u nepepadoTka 1 Ir:t?p];I'I//resh edury
IJIacTUKA : e
DnacToMepbl: HaTypallbHbII CHHTETUYECKUE POL

99 1 https:/resh.edu.ru
Kayuyyku. Pe3una
BonokHa: HaTypalbHbIE, HCKYCCTBEHHBIE, POIII

100 cuHTeTnyeckue. [lonrumepsl criennarabHOro 1 https://resh.edu.ru
Ha3Ha4YeHUs
[Ipaktuyeckas padora Ne 6. Pemenue PO

101 SKCIEPUMEHTAIBHBIX 3a7a4 I10 TEME 1 1 https://resh.edu.ru
"Pacnio3HaBaHue mjaacTMacc 1 BOJIOKOH"

[IOKYMEHT MOAMMUCAH 3EKTPOHHOW MOANUCHIO

MYHULUUNAJNTbHOE BIOA)XETHOE OBLLLEOBPA3OBATEJIbHOE 25.02.25 09:09 (MSK) CepTudukat 35CBE34922A96E939EA8B0140A943592
YYPEXXAEHUE "EPLLEBCKASl CPEAHAA WWKOJIA UMEHM C.U. BOYAPOBA",
Myrayesa VipnHa puropbeBHa, ANPEKTOp



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

O0001IeHNE U CUCTEMATU3ALHS

POII
102 M3y4EHHOT 0 MaTepurasa 1o TeMe 1 https://resh.edu.ru
"BBICOKOMOEKYIISIPHBIE COETUHEHUS "
OBLIEE KOJIMYECTBO YACOB I1O 102 6

[NPOT'PAMME

[IOKYMEHT MOAMMUCAH 3EKTPOHHOW MOANUCHIO

MYHULUUNAJNTbHOE BIOA)XETHOE OBLLLEOBPA3OBATEJIbHOE
YYPEXXAEHUE "EPLLEBCKASl CPEAHAA WWKOJIA UMEHM C.U. BOYAPOBA",
Myrayesa VipnHa puropbeBHa, ANPEKTOp
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https://resh.edu.ru/

11 KIIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
Ne ara ugposbie
n/n Tema ypora Bcero Kontpoapipie | Tpakruiecikue fllsyqennﬂ (I)lﬁ[()l:ll;OBaTeJILHble
padoThI padoThI pecypebi

1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUH 1 POIII
anemeHT. M3oTomnsl https://resh.edu.ru

5 CtpoeHue IeKTPOHHBIX 000JI04EK aTOMOB, 1 POIII
KBAHTOBBIC YHCIIA https://resh.edu.ru

3 Knaccudukarysi XaMHYECKUX JIEMEHTOB (S-, 1 POIII
p-, d-, f-amemenTHI) https://resh.edu.ru

4 Pacnipenenenue 31eKTpOHOB 110 aTOMHBIM 1 POIII
opouTaIIM https://resh.edu.ru
DNeKTpOHHbIE KOHPUTYpaIlluU aTOMOB PO

5 3JIEMEHTOB B OCHOBHOM U BO30YXJIEHHOM 1 httos://resh.edu.ru
COCTOSIHUU

6 DNeKTpOHHBIE KOH(PHUTYpaI[H HOHOB. 1 POl
DJIEKTPOOTPHULIATEIBHOCTh https://resh.edu.ru
IIepuonnueckuit 3akoH u Ilepuoauueckas

7 cHCTeMa XuMHu4Yeckux 3emMenToB /. H. 1 POII
MenieneeBa, CBs3b C COBPEMEHHOM TEOPUEHN https://resh.edu.ru
CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB

3 XUMHYECKUX 2JIEMEHTOB U 00pa3yeMbIX UMHU 1 POIII
IIPOCTBIX U CIIOXKHBIX BELIECTB I10 IPyIIaM U https://resh.edu.ru
nepruozam

9 Cucremaru3anus ¥ 000011eHIe 3HAHUNA TI0 1 PoOII

[IOKYMEHT MOAMMUCAH 3EKTPOHHOW MOANUCHIO

MYHULUUNAJNTbHOE BIOA)XETHOE OBLLLEOBPA3OBATEJIbHOE
YYPEXXAEHUE "EPLLEBCKASl CPEAHAA WWKOJIA UMEHM C.U. BOYAPOBA",
Myrayesa VipnHa puropbeBHa, ANPEKTOp
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TEME https://resh.edu.ru
Buael xumuueckoi ¢Bsizu. MexaHu3Mbl

10 00pa3oBaHMs KOBAJICHTHOM CBSI3H. 1 POIII
Bonoponnas cBsi3b. MeXMONIEKyIsIpHBIE https://resh.edu.ru
B3aUMOJICHCTBHS
BaneHnTHOCTB U BaJIEHTHBIE BO3MOXXHOCTH

11 aToMOB. CB3b 3JIEKTPOHHOU CTPYKTYPbI 1 PoLI

https://resh.edu.ru

MOJIEKYJI C UX T€OMETPUUYECKUM CTPOECHUEM

12 [IpencraBneHuss 0 KOMIUIEKCHBIX 1 POIII
COCIMHEHMSX: COCTAaB U HOMEHKIIATypa https://resh.edu.ru
BemectBa MONEKyISpHOrO 1

13 HEMOJIEKYJIIPHOI O CTpOeHuUs. THIIbI 1 POIII
KPUCTAUTMYECKUX PEUIETOK U CBOMCTBA https://resh.edu.ru
BELIECTB

14 [lonsiTHE O TUCIIEPCHBIX CUCTEMAX. 1 POII
IIpencrasnenue o KOJUIOMAHBIX PacTBOpax https://resh.edu.ru
WcTuHHBIE pacTBOPBI: HACHIIIEHHBIE U POLI

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. 1 httos://resh.edu.ru
Kpucramnornaparst

16 CriocoObl BBIpaKEHHS! KOHIICHTPAITUH 1 POIII
pacTBOpPOB https://resh.edu.ru
Pemenue 3agay ¢ ucnoab30BaHUEM MTOHATHI POII

17 ::MaCCOBaﬂ TOJISL paCTBopel'{'Horo BemecTna', 1 httos://resh.edu.ru

MOJISIpHAsi KOHLIEHTpaIus

18 Knaccudukanus u HoMeHKIaTypa 1 PolI
HEOPraHMYECKHUX BEIIECTB https://resh.edu.ru

19 CucreMmaruzanus 1 00001IeHE 3HAHUH 110 1 POIII
TEMeE https://resh.edu.ru

[IOKYMEHT MOAMMUCAH 3EKTPOHHOW MOANUCHIO
MYHUUUNAJIbHOE BHODKETHOE OBLLEOBPA30OBATEJIbHOE

YYPEXXAEHME "EPLIEBCKASl CPEQHSAA LUKOJIA UMEHM C.U. BOYAPOBA",

Myrayesa VipnHa puropbeBHa, ANPEKTOp

25.02.25 09:09 (MSK)

Ceptudukat 35CBE34922A96E939EA8B0140A943592



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

KonrtponbHas pabota o remam "CtpoeHue
aroma. [leproguueckuii 3aK0H U

POIII
20 [Tepuonuueckas cucreMa XUMHYECKUX 1 1
non https://resh.edu.ru
snemenToB /1. . Menaeneesa", "Ctpoenue
BemecTBa. MHorooopasue BemecTs"
Knaccugukanus XuMHUUeCKIX peakuii B
HEOPraHWYECKOM U OPraHN4EeCKON XUMHUH. PO
21 3aKOH COXpaHEHUs MacChl BELIECTB; 3aKOH 1
https://resh.edu.ru
COXpaHEHHMs U NIPEBPAILEHUS SHEPTUH [TPU
XUMHUYECKUX PEaKIHIX
29 TennoBbie 3 PEeKTHl XUMUUECKUX peaKLUi. 1 POIII
TepMoxuMUYeCKHe ypaBHEHUs https://resh.edu.ru
23 Brruucienus no ypaBHEHUSIM XUMHUYECKHUX 1 POIII
peakuuii 1 TEePMOXUMUYECKUM YPABHEHUAM https://resh.edu.ru
CKopocTh XMMHUECKON peakLuu, e€ PAII
24 3aBUCHUMOCTbH OT Pa3IM4YHbIX (AKTOPOB. 1
https://resh.edu.ru
Karanms u xkatanuzaropsl
POIII
25 ['oMOreHHbBIC ¥ TETEPOTrCHHBIC PEAKITUN 1
https://resh.edu.ru
[Ipaxruyeckas padora Ne 1 o reme POIII
26 "BrnusiHME pa3nmuyHbIX (aKTOPOB HA 1 1
. " https://resh.edu.ru
CKOPOCTb XMMHYECKON peakluu
97 OO0paTumbIe 1 HEOOPATUMBIC PEAKITHH. 1 POIII
XHUMHYECKOE PAaBHOBECHE https://resh.edu.ru
[paxruyeckas padora Ne 2 mo reme POIII
28 "BrnusiHME pa3nuyHbIX (aKTOPOB Ha 1 1
" https://resh.edu.ru
MOJIO’KEHUE XUMUYECKOI'0 PABHOBECH S
29 Dnekrponutryeckas nuccornuanus. CUIbHbIE 1
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u cialbie 31neKTponuThl. CTeneHb
JIUCCOLIMAILNT

HNonnoe npousseaeHue Bobl. Cpea BOIHBIX

POIII

30 acTBOpOB. Bomoponuslil mokasarens (pH
p p AOPOAL (pH) https://resh.edu.ru
pacTtBopa
31 I'mpponus coneii. Peakuun, nporekaromue B POl
pacTBOpax AIEKTPOITUTOB https://resh.edu.ru
[Ipaktuyeckas padora Ne 3 o Teme POLI
32 "XUMHUUECKHE PEAKLIUY B PACTBOPAX 1
"p i P P https://resh.edu.ru
AIEKTPOIIUTOB
OKHCIUTEILHO-BOCCTAHOBUTEILHBIE PO
33 eaKki. BaxxHelme OKUCIUTEIN U
peakil https://resh.edu.ru
BOCCTAaHOBUTEIIN
Meto 351eKTPOHHOTO (JIEKTOHHO-HOHHOTO) POIII
34
Oaranca https://resh.edu.ru
35 DIIEKTPOJIU3 PACTBOPOB M PACTIIABOB POIII
BEIIIECTB https://resh.edu.ru
36 Pemenne 3a1a4 pa3anyHbIX TUIIOB Pl
Aatp https://resh.edu.ru
37 Pemenue 3a1a4 pa3anyHbIX TUIIOB PoUI
Aaqp https://resh.edu.ru
38 Cucremarn3anus 1 0000IIeHE 3HAHUN 110 POIII
teMe "Xumuyeckue peakuuu' https://resh.edu.ru
39 Kontpomnbnas pabora no teme "Xumuueckue POl
peakiun" https://resh.edu.ru
[Tonoxenue Hemerasnos B [lepuoauueckoit
POIII
40 CHUCTeMe XUMHUYECKHuX 351eMeHToB J1. 1.

MemnneneeBa 1 0COOEHHOCTH CTPOCHUS UX

https://resh.edu.ru
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aToMoB. PU3NYECKNE CBOMCTBA HEMETAIIJIOB
41 ANoTponus HeMeTaIoB (Ha IpuUMepe 1 PolI
KHCIIOpOJa, cepbl, hocdopa u yriaepoaa) https://resh.edu.ru
42 Bogopon: monyuenue, pusndeckue u 1 POIII
XUMHYECKHE CBOMCTBA. ['mapuas https://resh.edu.ru
["anoreHsl: HAX0KCHHUE B IPUPOJE, CIIOCOObI PO
43 MOJIy4eHUS], PU3HMUECKHE U XUMUUECKHE 1
Efq b https://resh.edu.ru
CBOIiCTBa
l'anorenoBonoponasl. Baxkueiimue POIII
44 KHUCJIOPOACOAEPIKALLNE COCAUHEHUS 1
POACOREpRaMt A https://resh.edu.ru
rajJioreHoB
JlaGopaTopHbI€ U MPOMBIIIIIEHHBIE CTTOCOOBI PAIIL
45 NoJIy4eHus rajnoreHoB. [Ipumenenue 1
i P . https://resh.edu.ru
TaJIOreHOB M X COCIHUHEHUI
[TpakTtrnueckas pabota Ne 4. Pemienne PO
46 JKCIIEPUMEHTAJIBHBIX 3334 110 TEME 1 1
" " https://resh.edu.ru
["anorenst
Kucnopon: naboparopusie u
47 MIPOMBIIIUIEHHBIE CITIOCOOBI TOTyYESHHS, 1 PolI
bu3nYecKue U XUMHUIecKue cBoricTBa. O30H. https://resh.edu.ru
[IpuMeHeHue Kucnopoja u 030Ha
POl
48 OKcuapl U IEPOKCUABI 1
A P A https://resh.edu.ru
49 Pemenue 3a1ay pa3nuyHbIX TUIIOB 1 POl
P https://resh.edu.ru
Cepa: Hax0XJ€HHE B PUPOAE, CIIOCOOBI PO
50 MOJIy4eHUs], PU3NUECKHE U XUMUYECKHE 1
Erq ¢ https://resh.edu.ru
CBOIiCTBa
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POII
51 CepoBoaopo, CyabhHIbI 1
POBOOPOL, CyIb(pH https://resh.edu.ru
50 Kucnopoacoaep:xaiiue coeTMHEHUS CEPBI. 1 POIII
Oco0eHHOCTH CBOWMCTB CEPHON KUCTOTHI https://resh.edu.ru
[Ipakruyeckas padora Ne 5. Pemenne
53 JKCIIEPUMEHTAJIbHBIX 3a1a4 110 TeMme "Cepa u 1 1 PoLI
.. " https://resh.edu.ru
e€ CoeTMHEeHUS
A3OT: HaXOXKJIEHUE B MPUPOJIE, CIIOCOOBI PO
54 MOIYYCHHUS, PU3NUCCKHUE U XUMHUICCKHE 1
Elq b https://resh.edu.ru
CBOMCTBa. AMMUAK, HUTPU/IBI
55 Kucnoponconep:xaiue coeTmHEHUs a30Ta. 1 POl
Oco0GeHHOCTH CBOWMCTB a30THOM KHCIIOTHI https://resh.edu.ru
56 [IpuMeHeHue a30Ta U €ro COEIUHEHUN. 1 POIII
A3OTHBIE y100pEeHHS https://resh.edu.ru
dochop: HAXOKACHUE B IPUPOJIE, CITOCOOBI PO
o7 NOJTy4eHus1, PU3NUECKUE U XUMUYECKHE 1
- https://resh.edu.ru
cBoiicTBa. @ocduas u pochun
58 Oxkcunsl pocdopa, pochopcoaepxariue 1 POIII
kucioThl. Comu hochOpHON KUCITOTHI https://resh.edu.ru
59 [Ipumenenue dpochopa u ero coeAMHEHUIA. 1 POIII
dochopHbie ynodpeHust https://resh.edu.ru
[Mpaktuyeckas pabora Ne 6. Pemenne
" POIII
60 IKCIEPUMEHTAIBHBIX 33724 110 TeMe "A30T U 1 1
" https://resh.edu.ru
dochop u ux coeAMHEHUS
VYraepoa: HaxoXA€HUE B IPUPOJIE,
61 AJIOTPOITHBIC MOTU(BUKANN; PUINUCCKUE U 1 PO
p f[ THIH, https://resh.edu.ru
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE
62 Oxkcup yrinepona(Il), oxcun yrnepona(IV), 1 POIII
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YroJjibHas KUucjioTa u e€ comm

https://resh.edu.ru

POIII

63 Pemenue 3aa4 pa3IMdHbBIX THIIOB
Aad p https://resh.edu.ru
Kpemuuii: HaxoxieHue B Ipupoie, CrocoObl POLI
64 MOJIy4eHUs], PU3HMUECKHE U XUMUUECKHUE
CBO;: Ba ¢ https://resh.edu.ru
65 Oxcun kpemuusi(IV), kpemHuEBas KMCIIOTa, POIII
CUJIMKATBI https://resh.edu.ru
66 [IpruMeHeHrne KpeMHUS U €r0 COCIMHEHU M. POIII
Crexito, ero mojsy4eHue, BUbl CTEKIIA https://resh.edu.ru
POIII
67 Pemenue 3amay pa3IMyHbIX TUTIOB
https://resh.edu.ru
68 Cucremaru3anus u 0000IIeHHE 3HAHUH 110 PolI
teme "Hemerannsr" https://resh.edu.ru
POIII
69 Konrtponsnas padora no teme "Hemetanmnbr"
https://resh.edu.ru
20 AHanus pe3yabTaToB KOHTPOJIBHOU padoThI, POII
KOPPEKLHS OUIHO0K https://resh.edu.ru
[Tonoxenue metamios B [lepuoanueckoi
7 CHUCTEME XMMHYECKUX 3JIEMEHTOB. PolI
Oco0eHHOCTH CTPOECHHUSI ANEKTPOHHBIX https://resh.edu.ru
000J104eK aTOMOB METAIIJIOB
79 OO6mue ¢puznyuecKkue CBOMCTBa METAIIIOB. POIII
[IpumeHeHre MeTaJIII0B B OBITY M TEXHUKE https://resh.edu.ru
PolI
73 Cnnasel Mmetaiio. Koppo3us metanios
https://resh.edu.ru
POIII
74 Pemrenue 3aa4 pa3IMyHbIX TUTIOB

https://resh.edu.ru
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DIIEKTPOXUMHUYECKUH Psi/i HANPSHKEHUN PAIIL
75 MeTaioB. O01Ire crmocoObl MOTydeHUS 1 httos://resh.edu.ru
METAJUIOB
OO0mras xapakTepucTuka MeTayioB [A-
rpynmsl Ileprpogudeckoil cucTeMsl
76 XUMHYECKHX AJIeMeHTOB. HaTpuii n kanuii: 1 POIII
noJiy4eHue, PU3nIecKue U XUMUIECKUE https://resh.edu.ru
CBOICTBA, MPUMEHEHHE MTPOCTHIX BELIECTB U
UX COCAUHEHUN
O6mas xapakrepuctika metamios |A-
rpynsl [leproguaeckoil cuctemsl
77 XUMHYECKUX DJIIEMEHTOB. Maruuii u 1 PolI
KaJIBIIUIA: TTOy4eHne, GU3nIecKue u https://resh.edu.ru
XUMHUYECKHE CBOWCTBA, MPUMEHECHHE
MPOCTHIX BEIIECTB U UX COCTMHEHUN
N N PolI
78 XKécTtkocTh BOJBI U c11OCOOBI €€ yCTpaHEeHUs 1 httos://resh.edu.ru
79 ANroMUHUN: TonydeHue, (pu3nueckue u 1 PolI
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE https://resh.edu.ru
AmMdorepHbIC CBOICTBA OKCHIA 1
80 TUIPOKCUJIA AIIFOMUHHS, 1 POl
TUAPOKCOKOMIIIIEKCHI AIIFOMUHUSA, UX https://resh.edu.ru
pUMEHEHHE
81 Peuienue 3a1a4 pa3inyHbIX TUIIOB 1 PoIl
https://resh.edu.ru
[Ipaktuueckas padora Ne 7. Perenue
82 9KCIIEPUMEHTATBHBIX 3334 10 TEME 1 1 POII
" " https://resh.edu.ru
MeTtaisl IJ1aBHBIX TOATPYIII
83 OO0m1as xapakTepuCTHKa METAILIOB 1 POIII
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no604HbIX noarpynn (b-rpymm)
[Mepromuaeckoii CHCTEMBI XUMHYECKIX

https://resh.edu.ru

AJIEMEHTOB
84 Du3nyecKre U XUMUYECKUE CBOMCTBA XpoMa 1 POIII
Y €ro COCIMHEHU, UX IPUMEHEHUE https://resh.edu.ru
Baxwuelimme coeuHeHUsT Maprasua. POIII
85 [lepmaHranat kanusi, €ro OKUCIUTEIbHBIC 1
. https://resh.edu.ru
CBOICTBa
dusndecKkre 1 XUMHUYECKHE CBOMCTBA Kee3a
. PolI
86 u ero coeuHeHui. [lomydenue u 1
https://resh.edu.ru
MpPUMEHEHUE CIUIaBOB Xkele3a
87 Du3nyecKue U XUMUYECKUE CBOMCTBA MEU U 1 PolI
€€ COeIMHEeHUH, X TPUMEHECHHE https://resh.edu.ru
duznyeckre 1 XUMHUIECKHE CBOMCTBA IIMHKA PII
88 ¥ €T0 COSJMHEHUH, UX IPUMEHEHHE. 1
https://resh.edu.ru
I'mapoKcoKOMITIIEKCHI LIMHKA
[Ipaxtuyeckas padota Ne 8. Pemenue POIII
89 9KCIIEPUMEHTATBHBIX 3334 10 TEME 1 1
" " https://resh.edu.ru
Mertaibl TOOOYHBIX MOATPYIII
POIII
90 Pemenue 3aa4 pa3auyHbIX THIIOB 1
https://resh.edu.ru
o1 O06001IeHre U cucTeMaTH3AIUS U3YYCHHOTO 1 POIII
Marepuaia o teme "Merauib" https://resh.edu.ru
PolI
92 KonTponbras pabora mo reme "MeTtauisr" 1 1
https://resh.edu.ru
03 AHanus pe3yabTaToB KOHTPOJIBHOM paboThI, 1 POIII
KOPPEKIIUS OMTUO0K https://resh.edu.ru
94 Pons xumun B 00ecriedeHnn yCTOHUUBOTO 1 POIII
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pa3BuTHA yenoBeuecTna. llonsarue o https://resh.edu.ru
HayY4HBIX METOJIaX MCCIICIOBAHHUS BEIIECTB
Hayunble npuHLIMIBI OpraHu3anuu

o5 XUMHYECKOT0 MPOU3BOACTBA. 1 POIII
[IpompbliieHHbIE CIOCOOBI MOTYYEeHUS https://resh.edu.ru
BAKHEUILNX BEILIECTB

9% XHUMHUECKOE 3arps3HEHNE OKPYKAOIIEH 1 PRI
Cpelbl U €Tr0 MOCIEACTBUS https://resh.edu.ru

97 XHUMHUS U 310POBBE YEIIOBEKA. 1 POIII
JlekapcTBEHHBIE Cpe/ICTBA https://resh.edu.ru
Xumus nuiny. Poib Xumun B o0ecrieueHun POII

98 . 1
MHUIIEBON 0€30IaCHOCTH https://resh.edu.ru

99 Kocmernueckue u napdromepHbie cpecTBa. 1 POIII
brrToBas xumust https://resh.edu.ru
XuUMHUs B CTpOUTENbCTBE. BaxkHeime

100 CTPOHTENHHBIC U KOHCTPYKITMOHHBIE 1 POl

P 26 https://resh.edu.ru

MaTepUabl

101 XUMHUS B CEJIbCKOM XO351CTBE. 1 PoII
Opra"uyeckre ¥ MUHEepalbHbIe yI00pEHUS https://resh.edu.ru
Cucremaru3anus u 0000IIeHHE 3HAHUH 110 PolI

102 1
TeEME https://resh.edu.ru

OBHIIEE KOJIMYECTBO YACOB I10 102 8
[TPOI'PAMME
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