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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMmma 1o XMMHUHU Ha YPOBHE CpEIHEro oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO o0OpazoBaTenbHON MIPOTPaMMBI CpeIHero o011ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusax Poccuiickoi
denepanny, peamu3yIOIUX OCHOBHBIE 00pa3oBaTelbHbIE NPOrpPaMMBbl, U
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHST Ha YpPOBHE YINIYOJIEHHOTO W3YYEHUs 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTo oOpa3oBanusi ywamuxcs 10-11 xmaccos.
W3ydyeHue nmpeamera, peamu3yeMoe B YCIOBUAX  AU(GEepeHLUPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO oOOecmeunuTh 00IEe00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aZanTaluyd UX K ObICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU B COLIUYME, a TaKxkKe NS
IPOJOJKEHU OOy4YeHHUs B OpraHu3auusax MnpodecCHoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamMme 1o XMMHM Ha3Hay€HUE MOpeaMeTa «XHUMHS» MOIy4daeT
NOAPOOHYI0  MHTEPHPETALUI0 B  COOTBETCTBUM C  OCHOBOIOJIArarolMMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIIGHHOCTH IIeJIeH, coaep KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUU QYHKIIMH:

e HMH(QOPMALIMOHHO-METOAUYECKAsA, peaju3alusi KOTOpoWh oOecrneynBaeT
NOJIy4YeHUE NPEACTaBICHUS O LEeNAX, COAEpX aHuW, OOIlIed cTpaTeruu
oOy4eHMsI, BOCTIUTAHUS U PA3BUTHS 00yJarONTUXCs CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
ONpeJeNieHre: MNPUHILIMIIOB CTPYKTYpUPOBAHUS W TOCIIEN0BATEIbHOCTU
U3y4YeHUs y4eOHOro maTrepualia, KOJMYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJIEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuxcs B
paMKax HTOrOBOWM arrectaliud B (OpME €IMHOr0 TOCYJapCTBEHHOTO
HK3aMeHa M0 XUMUHU.

[Iporpamma aJig yriy0JI€HHOTO U3YYEHUSI XUMUU:



e YCTaHABIMBAE€T HMHBAPHUAHTHOE MPEAMETHOE COJEpKaHHE, 00s3aTesbHOe
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuiei, mnperycMaTpuBacT
pacmpejielieHie W CTPYKTYpUpOBaHHE €ro 1o KJaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JAéT NPUMEPHOE pacHpeleleHUEe Y4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3y4yeHHUs IpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTesIbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METanpeIMETHBIX, NMPEAMETHBIX), @ TaKXKe C YYETOM OCHOBHBIX BHUJOB
yueOHO-IT0O3HABATENbHBIX ACMCTBUIA  0Oydaromerocs IO OCBOEHHUIO
COJIEp KaHUs IIPEeIMETa.

[To BceM Ha3BaHHBIM MO3UIUSAM B MPOTpaMMe MO XUMHH MPETyCMOTpEHA
IIPEEMCTBEHHOCTh € OOYYE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJIECHHOW MPOrpaMMOil MO  XUMHH
o0s3aTeNIbHON (MHBApPUAHTHOW) COCTABJISIONIEH COJEpKaHMs y4eOHOTO MpeameTa
«XuMHS» OCTAaETCs BO3MOXKHOCTH BBIOOpAa €ro BapHATHUBHOM COCTaBJISIOLIEH,
KOTOpas JOJKHA OMPENENsIThCS B COOTBETCTBUMHM C HAMPABIEHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTeME
nuddepeHIupoBaHHOTO OOY4YEeHHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUS Ha YpPOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
IIPEEMCTBEHHOCTH  C  MOCJHEAYIOIIMM  3TaloOM  [OJYYEHUS  XUMHUYECKOTO
oOpa3oBaHMsI B paMKax MW3Y4YEHHUsS CHELHAIBHBIX E€CTECTBEHHO-HAyYHBIX U
XUMHUYECKUX JUCHUIUIMH B By3aX M OpPraHU3ALMIX CPETHETO MpodecCHOHANIBHOIO
oOpa3zoBanus. B 93Tol CBsA3M H3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha pacllMpeHue W  yrayOJeHue TeOopeTUYeCKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIONINUXCs, BEIOPABIIUX OMPENeAEHHBIN MPOohUiTh
oOy4eHus1, B TOM YHCIIE C TIePCIEKTUBON MOCIEAYIOUIET0 MOTYyYEHUS] XUMUYECKOTO
oOpa3zoBaHus B OpraHu3aiusax npodeccuoHabHOr0 00pa3zoBanus. Hapsaay ¢ atum,
B cBere TpeboBaHuii PI'OC COO Kk mnjuaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTENbHOM MPOTpaMMbl CpeAaHEro oOIIero o0pa3oBaHUS
U3ydeHue ImpeameTa «XUMHUS» OPHUEHTHPOBAHO TAaKKE Ha pEIHICHHE 3a]a4y



BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHUsI OOyYarolUXcs, HA (OPMHUPOBAHUE y HHUX
OOIIEUHTEIIEKTYaJIbHBIX YMEHHUM, YMEHUIA pallMOHANU3AlMKA y4eOHOTO Tpyla U
O0OOIIEHHBIX  CIOCOOOB  JEATETLHOCTH, WMEIOIMIMX  MEXKIUCIUILIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBnsomyMH npeaMeTa «XUMHUsS» Ha YPOBHE YIIIYyOIEHHOTO H3y4YEHHS
ABJIAIOTCS YIUIyOsn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumusi». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3aliyd COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHAThl nojioxkeHus PI'OC COO o paznuuusax 0a30BOTO W yriyOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy cojepkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOPTaHUYECKasi XUMHUSD» COCTABIIIET COBOKYIHOCTh MPEAMETHBIX 3HAHUU U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yY€HHs NIpeaMera. JDTa CUCTEMa
3HAHMM MOJy4YaeT ONpeaeiaEHHOE TEOPETHUECKOE OMOJHEHHUE, MO3BOJISIOIIEe
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3y4eHHs MpeaMera oOecreueHa
BO3MOXKHOCTh 3HAYMUTEIILHOTO YyBEJIMYEHUS OObEMA 3HAHMM O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX MX COECJWHEHUU HAa OCHOBE PACIIUPEHHS U yriayOJeHus
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKAHUS PEaKILHii, pacCMaTPUBAEMbIX C TOUKHU 3PEHUSI XUMUYECKOU KUHETHKHU
U TepMOAMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepuoanueckou
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB O0azupyercss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TMPEJCTABICHUSAX O CTPOEHUU aToMa. XMMUYECKAsl CBA3b
OOBSACHSAETCS C TOYKH 3PEHUS IHEPreTUUECKUX U3MEHEHUN Npu e€ 00pa3oBaHUU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MEeXaHM3MOB e€ oOpas3oBaHus. M3yuenue
TUTIOB ~ pEakuuid  JomojHseTcs  (HOpMUPOBAHHEM  MpEACTaBICHUH 00
AIEKTPOXUMHUYECKUX MpoIleccax M AIEKTPOJIU3€E PACILIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckoidl XMMHUU MNPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUN ynemnseTca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dDdekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MAaX PEaKIUil.

Ocoboe 3HayeHWEe UMEET TO, YTO Ha COACpPKAHHE KypCOB XUMHUU
yIrayOJaE€HHOTO YPOBHS M3YUYEHUS I KJIACCOB ONpeAeEHHOro npodus (rJiaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K oOIeld cucreme
MPEAMETHBIX 3HAaHMI1) OKa3bIBAIOT BIMUSIHUE CMEXKHbIE NpeaMeThl. Tak, Hanmpumep,
B COJICpKaHUM TPEMETa JIJIsi KJIACCOB XUMUKO-(pu3udeckoro npodusis 60bIIoe
3HaueHUe OyIyT MMETh AJIEMEHThl yueOHOro maTtepuana no odmed xumuu. [Ipu
U3YYEHUU TMpeJAMeTa B JaHHOM Ciy4yae akIeHT OyJeT cJelaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TE€OPUN B XMMHUHU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJsipHas Teopusi B (M3MKE), 3aKOHBI COXpPaHEHUS



MacCbl M DHEPIUH, 3aKOHBI TEPMOAMHAMMKH, 3JIEKTPOJIM3A, IPEIACTaBICHUSA O
CTPOEHUU BELIECTB U APYTOE.

B TO e BpemMs B cCoOAepkKaHUM IIpeAMETa I KIACCOB  XUMHKO-
ouonornueckoro npoduiast OONbUINKI yAETbHBIM Bec OyaeT MMETh OpraHuYecKas
xumusi. B »TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTBH it Oosee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHYECKOM  OpraHu3aluy  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOJAT, K IpUMEPY, TaKue
CTPYKTYpHBIE€ KOMIIOHEHTBI, KakK JUOUAbI, O€NIKH, YTIJIEeBOJbl, HYKJICHHOBBIC
KUCJIOTBI U apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPEACTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BELIECTB CIIy>)KAT OCHOBOM I HW3y4YEHUS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnnane ¢opMupoBaHMs OCHOB HAydyHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOLIEHAYYHBIX METOJOB NTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHs» Ha YrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C Y4YEOHBIMM IpEIMETaMH, BXOJSIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHbIE NpeaMeThl», «Martemaruka u
uHpopMaTuKa» 1 «Pycckuil sI3pIK U IUTEpATypay.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaK Ha YpPOBHE OCHOBHOI'O M CpeAHEro oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjaueil MepBOCTENEHHON 3HAYMMOCTH SIBIsieTCSl (POPMHpPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIIBHOCTH YEJIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3a7aud Ha YIUIYOJIEHHOM YPOBHE U3YYEHHUS IMpeAMeTa Mpeanosaraer
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beayuleil pojiu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHA  YEJIOBEYECTBA: B  pEUIEHUWU  NpodiieM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJMLIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HCTOYHUKOB YHEPTUH, B
00eCreYeHnn PalMOHaIbHOTO MPUPOJONOIL30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJNbTYphl YEIOBEKA, a TAKKE HKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBbIO U MPUPOIHOM cpee;

e OCBOCHME CHCTEMBI 3HAHUW, JISKAIMUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPDHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUsS XMUMHUYECKUX PEAKUHU, O



XUMHUYECKOM PaBHOBECHH, PACTBOPaX M JUCIEPCHBIX CUCTEMax, 00 00mMX
Hay4YHBIX MPUHIMIAX XUMHYECKOTO MPOU3BOCTBA;

dbopmupoBaHUe y oOydJarommuxcs OCO3HAHHOTO IIOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHWHN JUIsI OOBSICHECHHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, JJII OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTeCTBEHHO-HAYYHYIO MPUPOIY;
IPAaMOTHOTO pelieHrs mpo0JieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a M OIICHKH C MO3UIUHA KOJIOTMUECKON 0€30I1aCHOCTH IOCIIEACTBUM
OBITOBOI M MPOU3BOACTBEHHOMN JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOM C
XUMHUYECKUM  TPOU3BOJACTBOM, UCIOIb30BAaHUEM U  IepepabOTKON
BCIIIECTB;

yriyOJieHue  TPEJCTaBICHUH O  Hay4dHBIX  METOJaX  ITO3HAHUS,
HEOOXOJMMBIX [IJIi TPUOOPETEHUS] YMEHHUN OPUEHTUPOBATHCS B MHUpPE
BEIIECTB M OOBSACHCHHUS XWMHUYECKHX SBJICHHUHM, HMCIOIIHX MECTO B
MPUPOJIE, B MPAKTUYECKON JIEITETBHOCTH U TTOBCEAHEBHOM KHU3HHU.

B nmane peanm3anuu MEpBOOYEPEAHBIX BOCIMTATENIBHBIX M Pa3BUBAOIINX
(GYHKIUI LEIOCTHOW CHCTEMBI CpEeIHEro o0IIero oOpa3oBaHMs IPU H3YyUYEHUU
npeaMera «XUMHS» Ha  YIIYOJIEHHOM YpPOBHE OCOOYI0  aKTyallbHOCTh
pUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIIUTAaHUE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHUM TPUPOJIBI,
YBAXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKJIAAHBIX HCCIIEIOBAHUNA B XWMHH, (HOPMHUPOBAHHE MHPOBO33PCHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO U TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTaHWUIO  HAa  OCHOBE  YCBOCHHS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pPa3BUTHE MMO3HABATENBHBIX MHTEPECOB, MHTCILIEKTYATbHBIX M TBOPUYCCKUX
crocoOHOCTeW oOyuaromuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIEHUSI K CamMoOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIJIOBUIO YCTIEITHON MPOo(eCcCHOHATBLHON U 00IIECTBEHHOM S TEIIBHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3J0pPOBBbI0 M TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMHpOBaHWE YMEHUH M HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHMUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTUYECKOM AEATENbHOCTH.

OO6m1ee Yncio 4acoB, MPEAYCMOTPEHHBIX U U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE cpeaHero obiiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B Hefiento).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMMH.

[IpenMer W 3HaYE€HHWE OPraHUYECKOM XHMMHUH, MNPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COETHUHEHHUIA.

DNEKTPOHHOE CTPOCHHE aToMa YIJIepoJa: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaseHTHbIE BO3MOXKHOCTM aroMa yriaepoja. XHMHUYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tumbl THOpUIM3ALMM aTOMHBIX OpOHUTaNeu
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBINA U JIOHOPHO-
akuenTopHeli). Tumbl nepekpeiBaHHs aTOMHBIX oOpOuTanedl, ©- U T-CBSA3M.
OnuHapHasi, JBOMHAsA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYyJax
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOECHUS
OPraHUYECKUX COeNMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CrpykTypHble (GOpMyJbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Bunabl wn30MeEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DOneKkTpoHHbIE 3()PEKTHI B MOJIEKYJIaX OPraHUYECKUX COCIMHEHUIN (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kimaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTJIEIbHBIX IIPEICTABUTEIICH.

OcobeHHocTH M Kiaccu(UKAIMs OpraHndyeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIE PEAKLINA B OPTaHUYECKON XUMUHU.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MpEBpaIlCHUI:
O3HAKOMJIEHHWE C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepuajaMd Ha HUX
OCHOBE, OMNBITHI II0 MPEBPALIECHUIO OPTraHWYECKHUX BEIIECTB IPU HArpPEBAHHUU
(mnaBieHue, OOYyTIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKY
OpTraHUYECKUX BEILIECTB.

YraeBoaopoasl.

Ankanbl. 'oMosiornueckuii psaj ankaHoB, o0mias GopMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJEKYIN alKaHOB, SP°-
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne cBONCTBA
AJIKAHOB.



XVAMHMYECKHE CBOMCTBA QJIKAHOB: PEaKUHUH 3aMELICHUs, W30MEpHU3aLUH,
JETUIPUPOBaHMs, LIUKIN3ALNH, INPOJIN3a, KPEKUHTa, TopeHus. [Ipeacrasienue o
MEXaHU3ME PeaKMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHMSI M XMMHMYECKHUX CBOMCTB MalbIX (LMKIONPONAH, LMKIOOyTaH) H
OOBIYHBIX (IIMKJIONEHTaH, LMUKJIOIeKCaH) LUKIOaJKaHOB. CrocoObl MOIy4YeHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankenpl. ['oMoyiorudeckuil psii aakeHoB, obOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOECHUE MOIEKYJ AalKeHOB, SpP*-
ruOpuan3anusi aTOMHBIX OopOuTanei yriepoja, 6- W m-cBA3U. CTpyKTypHas U
reoMerpuyeckas (muc-tpaHc-) wuzoMepus. Dusmyeckne CBONCTBA  AJIKEHOB.
XYWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAVHEHUS, 3aMEIIEHUS B O-MOJOKEHUE
IIpU JBOMHOM CBSI3H, MOJMMEpU3aunu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHBIE peakliMy Ha JIBOMHYIO CBsI3b. CrIOCOOBI MOJTYYEHHUS] U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
COMpPSKEHHBIX JUEHOB. CrIoCOOBI MMOJIy4YeHUs U IPUMEHEHHUE alIKaJueHOB.

Anxunbl. 'oMonorudeckuit psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
u30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKMHOB, SP-
ruOpuan3anysi aTOMHbIX opOuTaneil yriepoaa. dusmyeckue cBOWCTBA aJKUHOB.
XUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIIEHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIuu Ha TPOWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTudeckue YrieBolopoanl (apeHsl). ['omMojoruueckuii psifi apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. Dusmyeckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMU 3aMelIeHHsI B OCH30JIbHOM KOJIbIIE U
YTIEBOAOPOJAHOM pajuKalie, PEaklMH MPUCOCAUHEHUS, OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpUMEpPEe aJKWIbHBIX PATUKaIOB, KapOOKCHUIHHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUS U
MPUMEHEHUE apOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpupoansiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxiaeHue.
KameHHbIi1 yronas u nmpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



NEPETrOHKAa, KPEKUHI (TEPMUYECKHM, KaTaTUTUYECKHI), PUPOPMUHT, MHUPOJIU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXIY PA3IIMYHBIMU KJIACCAMHU YTIIEBOAOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIIECHHs] TaJloTéHa Ha TUAPOKCOrpyNIy, HUTPOIpynIy, LHaHOTPYIIILY,
amuHOrpynmy. /[leficTBHe Ha TaJOrCHIPOU3BOIHBIE BOAHOTO M CIHPTOBOIO
pactBopa mEnoyu. B3anMoAeicTBUE NHUralOreHalKaHOB C MarHUEM M LIMHKOM.
[lonsatne 0 METAJUIOOPTraHUYECKUX COCAUHECHUSAX. Hcnonp3oBanue
raJIOr€HNPOU3BOIHBIX ~ YIJIEBOJOPOAOB B OBITY, TEXHHKE M TIpU CHUHTE3€
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHHN:
u3ydeHue (PU3MUECKUX CBOMCTB yIJI€BOJOPOJOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakuuii YIrJeBOJOPOJOB Pa3IUYHbIX KJIAcCOB (0OecrBeuyMBaHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCIHCTBUE alleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepeopa(l)), kadecTBeHHOE OOHapy)KEeHUE
yriaepoja MW BOJXOPOJAa B OPraHMYECKUX BEIIECTBAX, IMOJYyYECHHE OSTHUJICHA U
U3y4EHUE €ro CBOMCTB, O3HaKomiieHHEe ¢ Kosulekuusamu «Hedte» u «Yromwy, ¢
oOpa3llaMM IUIACTMacC, KaydyyKOB M PpE3UHbl, MOJEIMPOBAHUE MOJEKYII
YII€BOAOPOA0OB U FaJOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucnopoaconepxaiiue opranu4yeckue CoeAUHEHMS.

[TpenensHble omHOATOMHBIE CcHUPTHL. CTpoeHHEe MoJieKysl (Ha Ipumepe
METaHOJIa W J3TaHona). l'oMonorumueckuid pdan, obmas QopMmyna, u30Mepus,
HOMEHKJaTypa © kinaccupukauus. Dusmyeckue cBoWcTBa  MpeleIbHBIX
OJIHOATOMHBIX CHUPTOB. BoaopoaHble CBS3M MEXAY MOJIEKYJIAMHU CIHPTOB.
XHWMHMYECKME CBOMCTBA: pEAaKIMM 3aMELICHUs, JErUApaTalud, OKHUCIEHUS,
B3aUMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMHM  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIIUPTHI. [[elicTBUE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJYy4YEeHUsS M TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Tpocteie a¢upsl, HOMEeHKIaTypa U n3oMmepusa. OcoOEHHOCTH (PU3NIECKUX U
XUMHYECKUX CBOMCTB.

MHoroaToMHble CHUPTHI — JTWICHIJIMKOJIb M TIULEepuH. Puznueckue u
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHUYEeCKUMU
U HEOPraHWYECKHMMM KHCIOTaMHM, KayeCTBEHHAs pEaKUus Ha MHOTOATOMHBIE
cnuptel. [lpencraBienre o MexaHU3Me pEaKIU HYKICO(DUIHLHOTO 3aMelleHUs.
JeiictBue Ha opraHu3Mm 4esnoBeka. CrnocoObl MOJMyYeHHUS U TNPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIUSHHE TUAPOKCOTPYIIIBI U
oenszonpHOrO siapa. dusmueckue cBorcTBa (PeHona. OcoOEHHOCTH XMMHUYECKHX



cBOiCTB (eHnona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (eHona.
CrnocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoa.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETHIBI M KETOHBL. DIIEKTPOHHOE CTPOEHUE
KapOOHUJIILHON Tpynmbl. ['oMonoruueckue psnbl albIerujoB U KETOHOB, 0OIIas
dbopmyrna, m3oMepuss U HOMEHKIaTypa. (DuU3NUecKWe CBONCTBA albJCTHIOB H
KETOHOB. ~XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuu
npucoeanHeHns. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJIbICTUbI.
CriocoObI IOSTydeHHsI ¥ IPUMEHEHUE aTbJCTH/IOB U KETOHOB.

OmHOOCHOBHBIC TIpeIEIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIatypa. @u3nueckrue CBOMCTBa
OJIHOOCHOBHBIX TMPEAEIbHBIX KapOOHOBBIX KHUCIOT. BoOpOJHBIE CBS3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ATepudUKaIuU, PEaKlUU C Y4YaCTUEM YTJIEBOJOPOJHOIO paJuKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
Oco0EHHOCTH CBOMCTB HEMPENEIbHBIX W apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHCJIIOT: CTEapUHOBas, MaJbMUTHHOBAs, OJICMHOBAs, JUHO/IEBAS,
JIUHONEeH08as KUCI0Thl. CrIOCOOBI OJIyYEHHUS U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['oMmonorudeckuit psin, obmas dopmyna, U30MEpHUs H
HOMEHKJIaTypa. PuU3nUeCKue W XMMHUYECKHE CBOMCTBA: THAPOJHU3 B KHUCIOH U
HIETIOYHOM cpee.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

O6mras xapakTepucTuka yriaeBojoB. Kinaccudukanus yrieBoaos (MOHO-, AU-
U monucaxapunibl). MoHOcaxapuabl: TJIIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. PU3NYECKUE CBOMCTBA W HaxOXXJIACHHE B Ipupoje. DoToCHHTES.
XUMHUUYECKHE CBOWCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U AJIbIAETUIHON
TpyNI, CIOUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €€
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranaBinvBaronme 1 HEBOCCTAHABIMBAIOIINE AUcCaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B ipupone u npuMenenue. [lomvucaxapuasl: kpaxman,
INIMKOTeH W 1Heunono3a. CTpoeHHe MakKpoMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
neJToo3bl.  PU3MYECKHME CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHMHUYECKHE
CBOMCTBA KpaxMalsia: THAPOJIN3, KAYECTBEHHAS PEaKIUid C MOAOM. XHUMHUYECKHUE
CBOMCTBA IIEJUIIONIO3bI: THUIIPOJIU3, TOTydYeHHe 3(UpPOB 1eUTt003bl. [loHsTue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



DKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIEeCTB U HUX MPEBpaIICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMO/JICHCTBHUE 3TaHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHUPTa B ajlbJETH] Ha PAaCKAJIEHHONW MEIHOW IMPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOXXHO HCIOJb30BAHHE
BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE PEAKUUW HAa albJIeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom meau(ll), Bzanmoneiictue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaM «CHUpThl U
denons», «KapbonoBsie kucaoTbl. ClioKHbBIE 3)UPBD).

A3oTcoaepxaliue OpraHuyecKue CoeAuHEHM.

AMUHBI — OpraHUYecKue NMpou3BOJHbIE amMmmuaka. Kiaccudukanus aMUHOB:
anupaTUYecKue M apoOMAaTHYECKHE; IEPBUYHBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoennie MoJieKys, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (pU3HYECKUE
cBOMcTBa. XMMHUECKOE CBOWCTBAa alM(PaTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
QIKWIMPOBAaHNE, B3aMMOJCHCTBUE INEPBUYHBIX aMHHOB C a30THUCTOW KHCJIOTOM.
Conu aJIKWIIaMMOHHS.

AHWUIIMH — TIpEACTaBUTENIb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHwIMHa. B3anMHOE BIMSHUE TPy aTOMOB B MOJIEKYJie aHUIMHA. OCOOEHHOCTH
XUMHUYECKUX CBOWCTB aHWiIMHA. KadecTBeHHble peakiuu Ha aHWIMH. CrocoObl
NOJly4YeHUs! U TpUMEHEHHE anu@aTHUecKux amMuHOB. llomyueHue aHuIMHA U3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHUCIIOT:  TJIMUMH, aJlaHuH. @U3WYecKkue CBOMCTBA aMHHOKHUCIOT.
XUMUYECKHE CBOMCTBA aMUHOKHUCIOT Kak aM(OTEpHbIX  OpraHUYeCKHX
COCMHEHUM, peakuus MOJIMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HayeHue aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak npuponHbie nonumepbl. [lepBuyHas, BTOpUYHAs W TpETUUYHAs
CTpyKTypa OenKoB. XHUMHUYECKHE CBOMCTBA OEJIKOB: THAPOJIU3, JEHATypauus,
KayeCTBEHHbBIE PEAKIIMH Ha OCIKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
pacTBopeHHe O€IKOB B BOJE, JEHATypalus OEJKOB MPU HArpeBaHWM, IIBETHBIC
peakuuu Ha O€JIKM, pEeIIEHUWE OJKCIEPUMEHTAJIbHbIX 33Jad [0 TeMaM
«A3oTcolepkalue ~ OpraHuyeckne — coeauHeHus» u  «Pacmo3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS.

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEIHSS MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3AIIUS U MOJTUKOHICHCAIHS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIIUIIEH,
NOJIMBUHWIXJIOPU, MOJUCTHPOJ, MOJIUMETHIMETAKPWIAT, MOJUKApOOHATHI,
noJimdTUICHTEpePTaiar). Y Trin3aus 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CHUHTETUYECKUE Kay4dyKu
(6yTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IEPCTh, MENK), HCKyCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonmumepsl CHEUaTbHOTO Ha3HAYEHHUS (Tepron, KeBJIap,
AIIEKTPOIIPOBOJIAIIME TTOJIMMEPHI, OMOpa3araeMble MOJTUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HAaKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCOBbIM  JIOJIIM ~ 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXJICHUE
MOJIEKYJISIpHON  (OpMYJIbI OPTaHUYECKOrO0 COeAUuHEHHUs 1Mo Macce (00bEMy)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMi W/ HCXOJIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYEeCcKOro BEUIECTBA HAa OCHOBE €ro XMMHMUYECKHX CBOWCTB WJIIM CIHOCOOOB
MOJIYYEHUsI, ONpPENENIEeHuEe JOJM BBIXOJAa MPOJAYKTAa PEAKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAy4YHBIX TIOHSTUW, TaK W TOHSITUH, MNPUHATHIX B OTIEIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYUHBIN (DaKT, THUIIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukaius, HAOIIONCHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHUE
BEIECTBA, (PU3WYECKHE BEIMYUHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buonorusi: kjerka, opraHu3M, JKOocucTema, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA TUIl MUTAHUA, OpOKEHUE,



dboTtocuHTE3, nbIXaHWE, OEJKH, YIJIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadusi: mosie3HpIE HCKOTaeMbIe, TOTUIHNBO.

TexHoNOTHsA: TNHINEBBIE MPOAYKTH, OCHOBBI PAIMOHAIHHOTO TUTAHUS,
MOIOIITUE CPENICTBA, MAaTEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX 00O0JOYEK aTOMOB, KBAHTOBBIC YHCJIAa. JDHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamms XuMHIeCKX 3JI€MEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIH aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[Iepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepronnueckoil cuctemsl
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaMm © IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuUMHUYECKass CBSI3b. BHAbBI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuinueckas. MexaHu3mMbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM cCBsA3U. KparHelie cBs3u. BoxoponHas CBs3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJICHTHBIE BO3MOXKHOCTA aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEpPE COCTUHEHUIN
AJIEMEHTOB BTOPOT'O NMEPUO/IA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBarenb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCTUHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJAPHOTO  CTPOEHHUS.  THIBI
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHubie pactBopsl. IIpencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAKEHUS KOHIEHTPAIMH PACTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBILLIEHHBIE PACTBOPBI, paCTBOPUMOCTb. Kpucrannoruaparsl.



Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATIbHBIC
Ha3BaHHUS OTJIEIbHBIX NIPEACTABUTENICH HEOPTAaHUYECKUX BEIIECTB.

Knaccudukanus XuMHUuecKuX peakiuid B HEOPraHWYECKOH U OpraHu4eCcKOu
XUMHH. 3aKOH COXPAHEHHUS MAcCChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakiny, e€ 3aBUCUMOCTb OT Pa3jiu4HbIX (aKTOPOB.
['oMOreHHbIE U reTeporeHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbBIC peaKIui. XuMU4IecKkoe paBHoBecre. KoHcranTta
XAMHUYECKOTO paBHOBeCUsA. DakTOpbI, BIMSAIONIME HAa IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYPA, JABJICHUE U KOHUEHTPALMU BELIECTB, YYAaCTBYIOLIUX B
peakumu. [Ipunnun Jle [larense.

Onektponutuyeckass aucconuanus. CulbHblE W CIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PAaCTBOPOB: KHCIIOTHAs, HEUTpalibHAasd,
nienoyHasi. Bomopoausiii nmokazatens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKHUCIUTENBPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENW. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUE TNEpPOKCHAAa BOJAOPOJAA B TMPUCYTCTBUM KaTalnu3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJICHNUE PEAKIIUM MOHHOTO 0OMEHa, oNpe/eiieHre
Cpeabl PacTBOPOB C MOMOIIBIO WHIWKATOPOB, M3YYEHHUE BIHSHUS Pa3IMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemetaiwuioB B llepmoguueckoil cucremMe XUMHUYECKHX
anemeHToB J[.U. MenneneeBa u 0COOEHHOCTH CTPOEHUSI UX aTOMOB. DU3NYECKUE
CBOMCTBA HEMETAJUIOB. AJUJIOTPOIHUSI HEMETAIJIOB (HAa MPUMEPE KUCIOPOJIa, CEPHI,
docdopa u yriaepona).

Bonopon. Ilonydyenue, ¢gusnueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | WAPUIBL
TorIrMBHBIE SJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHus, (QU3UYECKUE U
XMMHWYECKUE CBOMCTBA. [ 'asloreHOBOAOPOAbI. BaxkHeuIe KUCIOPOACOACPKAIINE
COCIMHEHUs TrajgoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYyYCHUS
rajgoreHoB. [[puymeHeHune rajoreHoB U UX COCIMHEHUI.



Kucnopon, o3on. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI TMOJMYyYEHHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOopoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxpaenume B TpHUpPOAC, CIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabuasl. Oxcupa cepsi(l1V), okcua
cepbl(VI). Cepuucras u cepHas KHCIOTBI U HX coJid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

Azor. Haxoxaenume B mpupoge, CHocoObl MOMy4YeHHUs, (QU3UYEeCKHe u
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30THCTas U a30THAA
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTta
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®ocdop. Haxoxnenue B mpupoie, crnocoObl MOIydeHHs, (u3nmueckue u
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
yno0peHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJIOTPONHBIE  MOAU(DUKAIH.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BELIECTB, O0OpPa30BaHHBIX
yriepoaom. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHne MpocThIX BEIIECTB, OOPA30BAHHBIX YTIJIEPOJIOM, U €ro
COCIMHEHUM.

Kpemuuii. Haxoxxnenue B mpupone, CrnocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporctBa. Oxcun kpemuus(l1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHue, BUIBI CTEKIIA.

[Tonoxenne MetamuioB B Ilepruoandeckoil cucteMe XUMMUUYECKHUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JI0YeK aTroMoB MeTauioB. OOrmue
¢u3nueckue cBolcTBa MeTamioB. [IpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DNEKTPOXUMHUUYECKUN  PsAJl  HampsokeHuid  MerawioB.  OOmme  crocoOsbl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHS, MMUPOMETAJUTYPIusl,
anekTpoMetaiutyprusi. [lonarue o xoppo3un MeramwioB. CrnocoObl 3amUTHl OT
KOPPO3UHU.

Ob6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoit cucTeMsl
XUMHYECKUX »dyieMeHTOB. Harpuit u kammii: mnomydyenue, (Qu3MUeckue u
XUMHUYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHEHUMN.

O6mast xapakrepuctuka metaioB |IA-rpynmer I[lepuonnyeckoit cucteMbl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHE U
XUMHUUYECKUE CBOMCTBA, IMPHUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUMU.
XKécTkocThb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.



ATIOMHUHMI: TToTyYeHue, pu3ndeckue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIeCTBA M €ro coeAuHeHud. AmdorepHbie CBOICTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTawioB moOounbix mnoarpynn (b-rpymm)
[Ieproan4eckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3n4ecKrue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHnil. OKCHabl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartbl, UX
OKHCIIUTEINIbHBIEC CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

Ou3nyeckne W XUMHAYECKHE CBOMCTBA MapraHila M €ro COCIMHEHHUM.
Baxneiimue coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIE CBONCTBA.

@u3nuecKue U XUMUYECKHE CBOWCTBA JKejie3a U ero coequHeHuil. OKCupl,
ruapokcuabl u coiu kene3a(ll) u sxenesa(lll). [TonydyeHne n nmpuMEHEHHE Kele3a
U €ro CIIABOB.

du3nuecKue U XUMUYECKHE CBOMCTBA Meau U €€ coeauHeHui. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCTUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHUJIA IIMHKA, TUIPOKCOKOMIUIEKCHI IMHKA. [I[puMeHeHune
[AHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOpOJE, M3Yy4YeHUE KOJUICKIMU «MeTaibl W CIUIaBbD», B3aUMOJICUCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAUIOB C BOJION (BO3MOKHO HCIOJb30BAaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKeJie3a C pacTBOpaMH KHUCJIOT U
1IeI04Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBI METaJJIOB, B3aUMOJECHCTBUE THAPOKCUIOB aJIOMUHUA M LHHKA C
pacTBOpaMM KHUCJIOT U IIEJIOYeH, pelieHue IKCIEPUMEHTATBHBIX 33/lad M0 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID).

XuMHuS U KU3Hb.

Ponp xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTUA delioBedecTBa. [loHsTHE
O Hay4YHBIX MeEToJaxX TO3HAHUS M METOJOJOTUA HAy4YHOTO HCCIICIOBAHMUS.
Hay4Hble mpuHIMIBI OpraHU3aIud XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliiieHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEHUIITUX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHON KHUCIOTHI, MeTaHoJ1a). [I[poMBIlIUIEHHBIE CTIOCOOBI MOYYEHUSI METAJIJIOB U
CIJIaBOB. XHMHUYECKOE 3arps3HEHHUE OKPYKAIoUIEeH Cpelbl U €ro MOCJIEICTBUS.
Ponp xumMuu B o0ecrieueHnH YHEPreTuIeckoil 6€30MacHOCTH.

XumMusg H©  300pOBbE 4enoBeka. JlekapcTtBeHHble cpencrBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX ITpenapaToB. Poib XMMUU B pa3BUTUHA MEAUIMHBI.



XUMHMSI MUK OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poib Xxumuu B
oOecreyeHuu MUIIEeBOM 0€3011acCHOCTH.

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 HCMOJIb30BAaHUS TPErapaToB OBITOBOM XUMHUU B TOBCEIHEBHOU
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAXKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XUMHS B CEIBCKOM X03siicTBe. OpraHu4ecKrue 1 MUHEpAJIbHbIE yI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MAaTe€puaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONOTMA.

Pacuérnbie 3agaun.

Pacuétei: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B pPEAKIMU BELIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMM, €CIU OJHO U3
BEIIIECTB HMMEET IMpuMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKkuyMu, €ciad OJHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C OINPEACIEHHOU
MacCcoOBOM JI0JIE pacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJU W MOJISIPHOM
KOHLIEHTpallui BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TMpU  HW3YYEHUH OOmEeH
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHITUHN, TPUHATHIX B OTACJIBHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1muMe ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(uKalus, MepuoaudHOCTb, HAOIIOICHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duzuka: Marepusi, MHUKPOMHUpP, MAKpOMHUpP, aTOM, D3JEKTPOH, NPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BEIEeCTBA, HACAJbHBIA ra3,
bu3nYecKue BeJIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kiaeTka, opraHusM, SKocucTema, ouocdepa, MeTaboIM3M, Makpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK S3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuUHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE UCKOTAeMbI€, TOTLIIMBO,
pecypcehl.

TexHonorusa: XMMHUYECKasi MTPOMBIIUIEHHOCTh, METaJUIyprus, CTPOUTEIIbHbIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs TPOMBIIICHHOCTD,
bapmaneBTUUeCKas MIPOMBILIEHHOCTb, IIPOU3BOCTBO KOCMETHYECKHX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCPHUAIOB, OJCKTPOHHAA
IMPOMBINIJIICHHOCTh, HAHOTCXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS TNpeaMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o0mero o0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOyYaIOIIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTHUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOOIPEICTICHUIO; HATMYUE MOTHBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHUYECKON KYJIBTYPbhI; CIIOCOOHOCTh CTaBUThH IIEJIM U CTPOUTH
YKU3HEHHbIC TUTaHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(OpMUPOBAHHOCTh OTBITA TIO3HABATETLHOM W TIPAKTUYECKON EATEIBHOCTH
00yJarouxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AeITETbHOCTH.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUS TMpeaMeTra «XUMHUS» OTpPaXKaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyyJarommxcsi B MpOIEcce pean3aluu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YYaIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

NPEJICTaBICHUS O COIMAIBHBIX HOPMax H TMpaBUJaX MEXJIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM JEATEIbHOCTH MPU CO3JAAHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENLHBIX 3a/1a4, BBHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHWBBI, HAaMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIM3E PA3IUIHBIX BUIOB YYCOHOU ACATCIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY ¢ HAyYHOMY HACJIEIUIO
OTE€YECTBCHHON XUMUH;

YBOXEHHUS K TIPOIECCY TBOPUECTBA B OOJIACTH TEOPHUH W TMPAKTUIECKOTO
NPWIOKEHUST XUMHH, OCO3HAHHsI TOTO, 4YTO JaHHbIE HAYKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;



WHTEpeca M I03HABaTEJIbHBIX MOTHUBOB B IMOJYYEHUU U TMOCIEAYIOIIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUMY;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYallUM, CBA3aHHBIE C XUMUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUN
MOCTYTKOB;

4) popMupoBaHuUs KyJbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 30POBbIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBaMU B OBITY,
MOBCEIHEBHOM KU3HU, B TPYJOBOM AEATEIBbHOCTH;

MOHUMAHUS IIEHHOCTH TPAaBWJI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) TPY/A0BOI0 BOCIIUTAHMS:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIeq0BaTeNbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COI[MAILHOM HAMPaBJIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3nyHOTro poja, B TOM
YKCJIC HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUHU;

YBaXEHUS K TPYY, JIIOISIM TpyAa U pe3yibTaTaM TPYAOBOM JeATEILHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAJIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rH4eCKOr0 BOCIIUTAHUS

HKOJIOTUYECKHU 11€JIECOO00PA3HOr0 OTHOIICHUS K MPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HHU HA 3EMIIE;

MOHMMAaHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS
SKOHOMHMYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOITHON U COLIMATIBHOM CPEIbI;



OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUHW XUMHH  JUIs
pELIEHHS BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIB30BAHMS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpPEI  OKPYKAKOUIEH
MPUPOIHONU Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MpPaKTUKE, CIOCOOHOCTM M YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUS cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PALMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeCTaBlICHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOEeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHWMHHM JJII  COBPEMEHHOMU
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpPaBICHHOCTH W BaXHOM pOJIM B
CO37aHMM HOBOW 0a3bl MaTepUaIbHOM KYyJIbTYpbl, B PEHIEHWU TJI0OATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOU 0€30MacHOCTH, B PA3BUTHH MEIUIIUHBI, 00ECIIEYEHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM JKU3HU Ka)JA0ro 4djieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHUMAaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJIydyaeMble 3HAHUS JIJIsl aHallM3a U OOBICHEHUS SIBJICHUM OKPY>KAIOIIEro MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XUMHUYECKUE 3HAHUSA IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO, UCCIE0BATENbCKOMN eI TEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJyYCHUIO HOBBIX 3HAHUW 10 XHUMHHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTAMU;

UMHTEpeca K 0COOCHHOCTSAM Tpy/Aa B paziu4HbIX chepax npodeccruoHaaIbHOM
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOCHHUS MPOrPaMMBbI MO XUMUU Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYuMble A1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4aroOluXcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHEIU(HUKY METOIOB IMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DaKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIOIeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYyTHE);

YHHUBEpCaJbHble y4eOHbIE NEHUCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITMAJILHON KOMIIETEHITUN O0YJarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

1) 0a30Bble JJOrHYecKmre JeCTBUSI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENU JCSITEIbHOCTH, 3aJaBas IapaMmMeTpbl U KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIICJIATh XapPaKTEPHBIC MPU3HAKUA TMOHSATHUH W YCTAHABJIMBATh MX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHITHS I OOBSICHEHHS OTIEIbHBIX (PAKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJIs KJjIacCU(PUKAIIMU BEIIECTB M
XAMUYECKUX PEAKIINM;

YCTaHABIIMBAaTh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSMU,

CTPOUTH JIOTMYECKHWE PACCYXXJICHHUS (MHAYKTUBHBIC, JCAYKTUBHBIC, TIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMBbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas ¢opmysia, ypaBHEHHE XHUMHUYECKOU



peaklMy — TMpU PEIIEHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSTh HAa3BaHHbIE MOJCIIbHBIC TIPEJICTABIICHUS ISl BHIABICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB MU XUMHUYECKUX
peakuuit;

bopMyIMpOBaTh LIENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOJIB30BATh MOCTABIICHHBIE
U CaMOCTOATEIBHO C(OPMYIUPOBAHHBIE BOMPOCHI B KadyecTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IIJJTAHUPOBAHUS M IIPOBEICHHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
polecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBaThH
000011I€HUS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
JESTEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB pEelIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHMS.

3) padora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMyJIsipHasi JUTEparypa XUMHUYECKOTO COAEpKaHUs, CIPaBOYHBIE MOCOOUS,
pecypcbl HTEepHeTa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEUYNBOCTB;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orObope wuHpOpMalMK, HEOOXOAUMOW Il BBINOJHEHUS YYEOHBIX 3aaad
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
uHpopmanuu (cxemsbl, rpaduKy, TMarpaMmbl, TAOJIULBI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe cC
XUMHUYECKOM HMH(pOopManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATIAAHOCTH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMbI B XOJI€ TUATIOTa W/UTN
JUCKYCCHH, BHICKA3bIBATh UJIeH, OPMYIUPOBATH CBOM MPEIJIOKCHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C MPE3EHTAlMEll pe3yJbTaTOB IO3HABATEIBbHON JEATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThl MO HUCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaju3allii y4eOHOro MPOeKTa, U (HOPMyIHPOBATH BHIBOIBI
0 pe3yibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAaHUS IMO3ULIMN B
X07ie 00Cyk/1eHNUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOATEIIHO IIJIAHUPOBATh U OCYIIECTBIATH CBOK II03HABATEIBHYIO
JEeATEIbHOCTh, OIpenensas €€ Lenu W 3aJadd, KOHTPOJMPOBAaTH U IO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUT™M JAEUCTBUI MpHU
BBIMIOJJHEHUHM YY€OHBIX UM HCCIIEOBATEIbCKUX 3aJady, BbIOMpaTh Haubosee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs C Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYLIECTBJISITh CAMOKOHTPOJIb JESATEIBHOCTH HAa OCHOBE CaMOaHalIn3a H
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yriyOJIEéHHOM
YpPOBHE Ha YPOBHE CpeAHEro oOImero oOpa3oBaHUs BKIIOYAIOT CIEIU(HUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUSI, YMEHHS U CIIOCOOBI JEHCTBUI
10 OCBOEHUIO, MHTEPIIPETAMU U MPEOoOpPa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
M0 TOJYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUW B PA3NMYHBIX YUEOHBIX
CUTYalMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX C XUMUEW. B
nporpaMme IO XHMHHM THPEIMETHBIE PE3yJIbTaThl MPEACTABICHBl 110 TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHs»
OTpaXkaror:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAYCHUU OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK M €€ Poju B 00ECIeUEeHUU YCTOMYHUBOTO
Pa3BUTHS YEJIOBEUYECTBA B PEIICHUU MPOOJIEM DKOJIOTHYECKOM, SHEPTETUUECKONU U
MUIIEBOI 0€30MaCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,



HOBBIX MCTOYHUKOB SHEPruH, B o0ecrnieueHnn palMOHaIbHOTO
IPUPOJIOTNIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbl
YeJl0OBeKa, a TakKKe OSKOJOTMYECKHM OOOCHOBAaHHOIO OTHOILEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIArarolUe NOHITUS — XUMUYECKUI JIEMEHT, aTOM, SJIpO U 3JIEKTPOHHAs
obonouka aroma, S-, P-, d-aTOMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKya,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJIApHAsl Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeneT, (PyHKIHOHAIbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHBIC), M30MEpHUsS CTPYKTypHas M MPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOJAEPKAIIME OPraHUYECKHE COCIUHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonuueckuii 3akoH . W. MenneneeBa, Teopus CTPOEHHUS OpPraHMUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3AKOH COXPAaHEHUS
U TpEBpalICHUS DSHEPrUM IMPU XUMUYECKUX pEAKLHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUsI PUYUHHOCTU U CUCTEMHOCTH XMMHUYECKHUX SIBIICHUM; MPEACTABICHUS
O MEXaHU3MaxX XWMHUYECKHX pEaKUui, TEPMOJMHAMHYECKUX U KHHETUYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BIIUSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHIAYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! | u Il pona);
(aKTOJOrMYEeCKUEe CBEICHHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIIOJIb30BaHUU BaXXHEHMIIMX OPraHWYECKUX BEIIECTB B OBITY U IMPAKTUUYECKOU
NESATENIbBHOCTH ~ 4YeJIOBeKa, OOIMMX  HAay4yHbIX  NPHUHLMIAX  XUMHUYECKOIrO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TEpepaOOTKU HEPTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSITHUS NpPU
ONMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMIA;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (hOPMYIT OpraHUuYECKHUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLUHUA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  MOCPEJACTBOM  COCTABJICHHMS
ANIEKTPOHHOTO OajlaHca JTUX peaKlHil, peakuuid HOHHOTO OOMEHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHMUIA;



U3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB AJIS WIUTFOCTPALIUU
WX XMMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPTraHWUYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OINPEACIEHHOMY
KJIACcCy/Tpynme COSAWHEHWH, JaBaTh WM Ha3BaHHUS 110 CHCTEMAaTHYECKOU
Homenknarype (IUPAC) u npuBoauTh TpUBHAIBHBIC Ha3BaHWS MJIA OTACIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATWICHTJINKONb, (eHoN, (GopMaabIAeTHu/l, aleTaabIeTu/l, aleToOH, MypaBbHHAs
KHCIIOTa, YKCYCHAsI KHCIIOTA, CTCAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAS KUCIIOTHI,
[JIMIWH, aJJaHuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENESATh BHJ XUMHUYECKOW CBSI3U B
OpPTraHUYECKUX COCIWHCHHUSX (KOBAJICHTHAsS W WOHHAS CBS3b, OG- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS;

cOPMHPOBAHHOCTh ~ YMEHHM  XapaKTEepHU30BaTh  COCTaB, CTPOCHHUE,
bU3MYeCKue W XUMHUYECKHE CBOWCTBA TUIMYHBIX NPEICTABUTENICH pPa3THMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTBIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAUHEHUN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ T€HETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh, YMEHHS TOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHCHHUHA OT
KpPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIMSHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh UCTOYHUKHU YTJIEBOIOPOIHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu U
MPaKTUIECKOE IPUMEHEHHUE TIPOAYKTOB IepepaboTKH;

c(hOpMHPOBAHHOCTH BIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJIOJCHUH, U3MEPEHUU, MOJICITUPOBAHUH, IKCIIEPUMEHTE
(peaTbHOM M MBICJIEHHOM) M YMEHUS IPUMEHSTh OTH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS MIPUMEHSTD OCHOBHBIC oreparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATU3ALMIO, BBISIBICHUE NPUYUHHO-CICICTBEHHBIX CBS3€H — I M3Y4YCHUS
CBOMCTB BEILECTB U XMMUYECKUX PEAKIU;

c(pOpMUPOBAHHOCTh YMEHUI: BBIABIISATH B3aUMOCBSA3b XUMUYECKUX 3HAHUU C
MNOHATUSAMU M NPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO €IUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHMS MO OPraHUYECKOM XUMHM JJIs1 OOBSCHEHUS U
IIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIUX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

c(OpMUPOBAHHOCTh YMEHUU: TMPOBOJUTH PAcu€Thl MO XUMHUYECKUM
dbopMynaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIMHA C MCIOJIB30BaHUEM (HHU3HUECKUX
BeIMUMH (Macca, OO0OBEM Ta3oB, KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKACHUI XUMUYECKON
(dopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM XUMHUYECKHX 3JEMEHTOB,
IPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMHPOBAHHOCTh YMEHHMII: MPOrHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUH  DKOJOTMYECKOW  OE30MacCHOCTH  IOCIEACTBUSL  OBITOBOM U
IPOU3BOJCTBEHHON JIEATEIBHOCTH UEJIOBEKAa, CBS3aHHOW C MepepaboTKON
BEILECTB, HCIOJIb30BATh NOJYYCHHBIC 3HAHUS JUIS IPUHATHS TPAMOTHBIX PELICHUN
po0JIeM B CUTYaLMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHUYECKUH 3KCIEpUMEHT (TMOJy4YyeHHEe M U3yYE€HHE CBOMCTB OpraHMYECKHX
BEILECTB, KAYECTBEHHBIE pEAKIMHM YIJIEBOJOPOAOB PAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCO/IEPKAIIMX OPraHMYECKUX BEILECTB, PEIICHHUE HKCIEPUMEHTATbHBIX
3a/lady 1O pPAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBHII
O0e3zomacHoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynupoBaTh 1L€db HCCIEIOBaHMS, MNPEACTABIATh B pPa3IUYHOU (popme
PE3yNbTATHI AKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATH UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJII0J1aTh MPaBHJIa IKOJOTMYECKH 11eJ1ecCO00pa3HOro MOBEACHHS B OBITY U
TPYJOBON JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBBS, OKPYXKArOIIEH
MIPUPOJHOM CPEIIbl U JOCTHIKEHUA €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPIraHU3MBI
ONpPEACIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokasarens [1JIK;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOILLIEHUS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IMOUCK
XUMUYECKON MH(OpMAIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM nHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUUYECKYIO MH(DOpMaIio, nepepadaTbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUH C IMOCTABJICHHON y4eOHO 3a1ayeil.



11 KUIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImas U HeopraHuyeckas
XUMUS» OTPaXKaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTHU SIBJICHUUA NPUPOJLI, O MECT€ M 3HAYCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOECHEYEHHH YCTONYHMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOW, SHEPreTHUEeCKOM W MHINEeBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIUHBI, CO3JJaHUM HOBBIX MaTEpPHalIOB, HOBBIX
HMCTOYHUKOB SHEPruHU, B OOECICUCHHM PAlMOHAIBHOTO MPUPOAOIOIL30BaHuUs, B
GbOopMHpPOBaHUM MHPOBO33PEHHUS W OOMIeH KyJbTyphl 4YeJIOBEKa, a TaKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JIO0POBBIO M TMPHUPOJIHOMN

cpene;
BJIQJICHNEC  CHCTEMOH  XHUMHYCCKHX  3HAHHH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAralONIUe MMOHATHS — XWMHUYECKHH JJIEMEHT, aToM, SJIpOo aToMma,

U30TOIIbI, 3JICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aTOMHBIC OpOMTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJICKYyJIa, BaJCHTHOCTb, DJICKTPOOTPHUIATEIIBHOCTh, CTENEHb OKHUCJICHHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAasA, MeETAJUIMYECKas, BOJIOPOIHAs),
KpUCTAUTMYECKasl PEIIETKA, XHUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJCKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBUTEIb, TEIJIOBOH AhdeKT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMHUYECKON pEeaKlui, XUMUYECKOE PAaBHOBECHE;
TEOPUU W 3aKOHBI (TEOpHS AJIEKTPOJIUTHUYECKON TUCCOIMALNM, TEPUOIUUECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAICHUS] SHEPTUU MPU XUMUUYECKHUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JieKallMe B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTAaBJCHUSI O CTPOCHUM BEIIECTBA HA ATOMHOM, HWOHHO-MOJICKYJSIPHOM U
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJACTABICHUS O MEXaHW3Max XHUMHUYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHMS, 0 XUMHUYECKOM DPaBHOBECHH, PACTBOpPax M JUCIEPCHBIX CHUCTEMax;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAKHEHIIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOUN
NEATeTbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHH: BBISBJISATh XapaKTePHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



C()OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATh XMMMUYECKYK) CHMBOJIUKY IS
cOoCTaBlIeHUs (OpMyJl BEUIECTB M  YPaBHEHUMM XUMHUYECKUX pEaKILUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBraibHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OTNPEAEISATH BAICHTHOCTh U CTETIEHb OKUCIICHUS
XMMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBAJIEHTHa,
WOHHAsA, METaJUIMYecKasi, BOJOPOAHAs), THUI KPUCTAUIMYECKOM pPEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA |
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

C(OPMUPOBAHHOCTh ~ YMEHHMI:  KiIaccu(UUUpOBaTh:  HEOPraHUUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU 10 PA3IMYHBIM MMPU3HAKaM (YUCITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHIO
CTEIIEHENH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajlu3aropa M
JPYTHE); CAMOCTOSTEIbHO BbIOMpaTh OCHOBAHUS M KPUTEPUU JUIS KilacCU(UKALIUN
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI EPHOJUYECKOTO 3aKoHa /1.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHX DJJIEMEHTOB IIEPBOrO—YETBEPTOrO TMEPHOJIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE MU BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB XMMHMYECKUX AJIEMEHTOB U HUX
coeuHeHnd 1o nepuojgaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH ATOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX DJIEKTPOHHBIX 000JIOYEK;

c(OPMUPOBAHHOCTh ~YMEHHN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKAE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IMOATBEPKIATH
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
MTOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUIM;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPbIBATh CYHIHOCTb:  OKHCJIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YpPaBHEHMM;  peakuuyd  TUAPOJIN3a;  PEaKUuu
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEpe T'MIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHUYECKUX PEaKIuil ¢ Y4ETOM HMX JHEPreTUYECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHHUSI CKOPOCTM XHMMUYECKOM pPEaKIUM B 3aBUCHUMOCTH OT pPa3jIM4YHBIX
(bakTOpOB, a TaKKe XapaKTep CMEIIECHUS XUMHUUECKOTO PaBHOBECHS 10| BIUSHHEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
J€Kallie B OCHOBE IPOMBIIIJIEHHOIO MOJYYEHUS CEPHOW KHUCIOThI, aMMHaKa,
oOIMe Hay4yHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; IEIECO00PA3HOCTD
NPUMEHEHHUs HEOPTaHUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHHs COOTHOLIEHUS PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTb BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUs SIBICHUW NpUpPOIbl — HAONIOJEHUE, W3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS NPUMEHSTh 3TH 3HAHUS MIPU IKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U Uil OOBSICHEHUS XHUMHUYECKHX SBJICHUH, HMEIOIIUX MECTO B MPHUPOJE,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

c()OPMUPOBAHHOCTh YMEHHUS BBIBJISTH B3aMMOCBS3b XUMHUYECKUX 3HAHUM C
MNOHATUSIMUA U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
00J1€€ 0OCO3HAHHOIO MOHUMAHUS MaTepUaAIbHOTO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHI: C HCHOJb30BAHUEM
HNOHSTUNA «MaccoBasi JI0JIsl BEILIECTBA B PACTBOPE» U «MOJISIpHASI KOHLIEHTPALIUS»;
Macchl BEUIECTBA MM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO M3 YYacCTBYIOLIMX B PEaKUMU BEUIECTB; TEIUIOBOTO 3(pdekrta
peaklyy; 3HAYE€HHUS BOJOPOJHOIO TOKA3aTelsi pacTBOPOB KHUCIOT M WLIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
IIPOJYKTa PEAKLUMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OMpeIeIEHHOW MAacCOBOM J10JIel pacTBOPEHHOTO BEILIECTBA WJIM JIaHO B M30BITKE
(MMeeT TpHMECH); AOJM BbIXOJA MPOAYKTa pEaKkUHUH; OOBEMHBIX OTHOIICHHM
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATH M MPOBOJIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MPOBEACHHWE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPTraHWYECKUX BEIIECTB, ONPENeICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAWKATOPOB, M3yYECHUE BIUSHUA
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, pelieHHe
IKCIEPUMEHTAIbHBIX 3afady 1o Temam «Mertamnsy u «Hemeramib») ¢
COOJII0JIEHNEM TpaBUil 6€30MacHOro OOpallleHHs C BEUIECTBAMU U J1abOpaTOPHBIM
obopynoBaHueM, (GopMyJIHUpOBaTh I€Jb HCCICAOBAHUS, TMPEJICTABIATH B
paznuyHOi (opMe pe3ybTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHUI: COOIOIATh MPaBHIIa MOJb30BAHUS XUMUYECKOM
MocyIol M JabopaTOpHBIM O0OpyJAOBaHHWEM, OOpallleHHus C BelIeCTBaMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XWMHUYECKUX
OTIBITOB, JKOJIOTMYECKH IIE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATENbHOCTH B LENSAX COXPAHEHHUSI CBOETO 3JI0POBbs, OKPYKAIOUIEH MPUPOIHON
Cpeabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(hOPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHUKAX (HayYHas U yueOHO-HaydHas
JuTepaTypa, cpeacTBa MaccoBor nHdopMannu, UHTEpHET U Apyrue), KpUTHUYECKU
aHaJM3UPOBATh XUMHUUECKYI0 MHGOPMAIIUIO, TiepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1auei.
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Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYECKOH XUMUM
[Ipeamer opranndeckoit xumuu. Teopust bubnnorexa [HOK
1.1 CTPOCHHUS OPTAaHMYECKHX COeaMHEHUN A. M. 8 https://m.eds00.ru/d69df650
bytneposa
Hroro o pasneny 8
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AUOTCHIIPOMSBOIIIHE YIIIEBOROPOAOS https://m.edso00.ru/d69df650
Hroro 1o pasneny 35
Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst
bu6mmoreka [IOK
1 ) 11 1
3 Criupret. detos https://m.eds00.ru/d69df650



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

KapOoHusbpHbIE COETMHEHUS: alIbAETU/IB] U bubmumoreka [IOK
3.2 keToHbl. KapOoHoBbIe KUCTOTHI. CIIOKHBIC 21 https://m.eds00.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [JOK
33 YTIeBOMEI o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconepkamue OpraHudecKkue coe{uHeHust
bu6mmorexa [IOK
4.1 AMUHBI. AMUHOKHUCIOTEIL. benkn 12 https://m.edso0.ru/d69df650
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
bu6mmoreka [IOK
5.1 BricokoMonekynsipHbIe COSIMHEHHS 6 httos://m.edsoo.ru/d69df650
Htoro no pazneny 6
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH bubmmoreka [JOK
11 u Ilepuonnueckas cucteMa XMMU4ECKUX 9 https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 bubmmoreka [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XUMHCCKHE peakiiin 19 1 3 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi xumust
bubnmorexa LIOK
21 Heweranet 31 L 3 https://m.edsoo.ru/2dd57f24
bubmmoteka IIOK
2.2 M 2 1 2
CTaLIbl 3 https://m.edso0.ru/2dd57f24
Wroro no pazueny 54
Paznen 3. Xumus u )Ku3Hb
31 Meto/1bl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [{OK
' KH3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KonuyecTBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoxa Konrpoabnbsie IIpakruuyeckue
n/n Bcero u3ydeHusi  oOpa3oBaTe/ibHbIE PeCypcChl
padoThI padoTshI
1 [Ipeamer u 3HaueHue 02.09.2024 bu6mmoreka [IOK
OpraHN4YeCKON XUMHH, https://m.edso00.ru/3686e6f5
MPEJICTABICHUE O 1
MHOT000pa3uu OPraHuYECKUX
COEIMHEHUI
2 DNEeKTPOHHOE CTPOCHUE aTOMa 04.09.2024 bubmmoreka [IOK
yriiepojia (OCHOBHOE U https://m.edsoo.ru/Oce6fd4c
BO30YKIEHHOE COCTOSTHUS). 1
BaneHTHBIE BO3MOKHOCTH
aToMa yriepoa
3 XuMHu4ecKas CBs3b B 05.09.2024 bu6mmorexa [IOK
OPraHUYEeCKUX COCTUHECHUSX. https://m.edso00.ru/8d39f5c8
MexaHu3mbl 00pa3zoBaHUs 1
KOBAJIEHTHOH CBSI3U, CIOCOOBI
paspbiBa CBA3EH
4 Teopus crpoenus 09.09.2024 bubnnoreka [JOK
OpPTraHUYECKUX COCTMHECHUN A. 1 https://m.edso00.ru/9e595ch8
M. bytieposa
5 Bunel usomepun: cTpykTypHas, 11.09.2024 bubnnoreka [JOK
MPOCTPAHCTBEHHAS. 1 https://m.edso0.ru/b0e61661
OnexTpoHHbIE 3 (DEKTHI B
MOJIEKYJIaX OpraHUYeCKUX



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

COE€IUHEHUN

6 [Ipeacrasnenue o 12.09.2024 bu6mmoreka [IOK
KJIacCU(UKALIUU U https://m.edsoo.ru/c212dd21
CUCTEMaTHYCCKas
nomenkiarypa (IUPAC)

OpPraHUYECKUX BEIIECTB

7 Knaccudukamnms peakiuii B 16.09.2024 bu6mmoreka [IOK
OpraHN4YeCKON XUMHH https://m.edsoo.ru/ba5706aa

8 Cucremaruzanusa 1 0000IIeHnE 18.09.2024 bu6mmoreka [IOK
3HAHUM MO TeMe https://m.edsoo.ru/87a37cab

9 AJKaHbBI: TOMOJIOTUYECKUM PSI, 19.09.2024 bu6mmoreka [IOK
obmas popmyna, https://m.edsoo.ru/25a14636
HOMEHKJIaTypa U U30Mepus,

AJICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYIT

10 dusznueckrue U XUMHUIECKHE 23.09.2024 bu6mmorexa [IOK
CBOMCTBA aJIKaHOB https://m.edsoo0.ru/3137711c

11 Haxoxnenue ajkaHoB B 25.09.2024 bu6mmorexa [IOK
npupoje. CriocoOsl MoTyuyeHus https://m.edsoo.ru/259b0a5b
Y IPUMCHEHUE AJIKAaHOB

12 [{ukmoankaHbl: 00IIast 26.09.2024 bubnmoreka [JOK
¢bopmya, HOMEHKIAaTypa 1 https://m.eds00.ru/156730d2
n30Mepusi, 0COOCHHOCTH
CTPOCHHS 1 XUMHUYECKHIX
CBOMCTB, CIOCOOBI IOJTyYEHUS U
MIPUMCHCHHE

13 30.09.2024 bubmuorexa [JOK

Pemenue pacu€THbIx 3a1a4 Ha

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
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OIIPEIEIICHUE MOJIEKYIIIPHOU
(bopMyJIbl OPraHUYECKOro
BEIIECTBA I10 MACCOBBIM JI0JIAM
aTOMOB 3JIEMEHTOB, BXOIAIIUX
B ero cocras. CucremaTusanus
1 000011IeHNe 3HAHUH 110 TeMe

14 AJIKEHBI: TOMOJIOTUYECKHUH PSI, 02.10.2024 bu6mmoreka [IOK
obmras popmyrna, https://m.edsoo.ru/273b0ale
HOMEHKJIATypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MouieKyn. CTpyKTypHasi ¥ LiUC-

TpaHC-U30MEPHS ATKCHOB

15 du3nYecKUe U XUMUYECKUE 03.10.2024 bubmuoreka [JOK
CBOMCTBa ankeHoB. [IpaBuio https://m.edso0.ru/21069ccd
MapkoBHHKOBa

16 CriocoObl TTOTy4eHHS U 07.10.2024 bu6mmorexa [IOK
IIPUMEHEHHE AJIKCHOB https://m.eds00.ru/665dc058

17 [IpaxTnueckas padora Ne 1 o 09.10.2024 bubnnorexa [JOK
teMe "[lonydyenue sTuieHa u https://m.edsoo.ru/0941eed8
M3y4YeHHUe ero CBOMCTB"

18 Pemrenue pacu€THbIX 3aa4 Ha 10.10.2024 bu6mmoreka [JOK
ONpEEICHUE MOJIEKYIIIPHOU https://m.edsoo.ru/e9ea9921
(hopMyITBI OPTaHHUYECKOTO
BeIlleCTBA

19 AnKaaMeHbl: CONpsKEHHBIE, 14.10.2024 bubmuorexa [JOK

M30JIMPOBAaHHbIE,
KyMYJIUPOBAaHHBIE.
Oco0eHHOCTH ANIEKTPOHHOTO
CTPOCHHUS

https://m.edso0.ru/04298c0a



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
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20 XUMHUYECKUE CBOMCTBA 16.10.2024 bubnmoreka [JOK
CONPSIKEHHBIX JTUECHOB https://m.edso0.ru/e561253d
21 CriocoObI mostyueHust u 17.10.2024 bubmumorexa [IOK
IIPUMEHEHHUE aJIKAINECHOB https://m.eds00.ru/1aa81660
22 AJKWHBI: TOMOJIOTUYECKHUH PSI, 21.10.2024 bu6mmoreka [IOK
oOurast popmyra, https://m.edsoo.ru/68b6ccac
HOMEHKJIaTypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJI, (pr3muecKue cBoiicTBa
23 XHWMHUYECKUE CBOMCTBA AJIKHHOB 23:10.2024 bubmmorexa LIOK
https://m.eds00.ru/23493a93
24 KauecTBeHHbIE peakiinu Ha 24.10.2024 bu6mmoreka [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
25 CriocoObl nostyyeHust u 06.11.2024 bubnuorexa [IOK
IIPUMEHEHHUE aJIKUHOB https://m.edsoo.ru/a6f9alea
26 Pemenwue 3amaq: pacy€rsl mo 07.11.2024 bubmmoreka [JOK
YPaBHEHUIO XUMUYECKOMN https://m.edsoo.ru/5db8e526
peakuuu
27 Cucremaruzanusa 1 0000IIeHnE 11.11.2024
3HaHUH 1O TeMe
28 ApeHbI: TOMOJIOTHYECKUH P, 13.11.2024 bubnuoreka [IOK
obmas popmyna, https://m.edsoo.ru/a92a7094
HOMEHKJIaTypa. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJ O€H30J1a B TOITyO0JIa, HX
¢du3nueckue cBoiicTBa
29 XHWMHUYECKHE CBOWCTBA APEHOB: 14.11.2024 bubnuorexa [IOK

pCaKknuu 3aMCIICHUA

https://m.edsoo.ru/a44alaed



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
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30 XUMHUYECKHE CBOMCTBA APCHOB: 18.11.2024 bubnmoreka [JOK
peaKuuy MPUCOCTUHEHNS, https://m.edsoo.ru/a44alae4
OKHCJICHHE TOMOJIOrOB O€H30I1a

31 Oco0eHHOCTH XUMHYECKUX 20.11.2024 bubnmoreka [JOK
CBOMCTB CTUPOJIA https://m.eds00.ru/d5018a54

32 Pemenue pacu€THbIX 33124 HA 21.11.2024 bu6mmoreka [IOK
ONpeIeIIeHUE MOJIEKYIISIPHOU https://m.edsoo.ru/53461a2c
(hOopMyIIBI OPraHUIECKOTO
BEIIIECTBA

33 CriocoObl nostyueHus u 25.11.2024 bubnuoreka [IOK
MIPUMEHEHUE apEHOB https://m.eds00.ru/6f717d09

34 I'eneTnyeckas CBsA3b MEKAY 27.11.2024
pa3IUYHBIMU KJIACCAMU
YTJIEBOI0OPOIOB

35 Pacuérsl o ypaBHEHHAM 28.11.2024
XUMHYECKUX PEAKIIUH.

CucremaTtu3zanus 1 000011eHNE
3HaHUH 110 TeMe

36 [Tpuponustii ra3. [lomytHsle 02.12.2024
He(TsAHBIE ra3bl

37 KaMeHHBII1 yronb U MpogyKThI 04.12.2024 bubnuoreka [IOK
ero nepepaboTKu https://m.eds00.ru/69b3398b

38 Hed b 1 ciocoOb! €€ 05.12.2024 bubmmoreka [JOK
nepepabotku. [Ipumenenue https://m.edso00.ru/21f9de78
MIPOAYKTOB MepepaboTKu HEPTH

39 ['eHeTn4eckast CBA3b MEXKITY 09.12.2024

pa3J'II/I'-IHBIMI/I KJ1acCaMH
YTJIEBOIOPOIOB



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
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40 l"asnorenonpousBoiHbIE 11.12.2024 bubnmoreka [JOK
YIJIEBOJOPOIOB: SJIEKTPOHHOE https://m.edsoo.ru/82b4d759
CTPOCHHUE; PEAKIINH 3aMeIICHUS
rajoreHa

41 JleiicTBre mienoyeii Ha 12.12.2024
TaJIOTEHITPOU3BOTHBIC.

BsaumogeiictBue
JINTaJIOT€HAIKAHOB C MarHUEM H
LIHHKOM

42 Cucremaru3anus U 0000IICHIE 16.12.2024 bubmuoreka [JOK
3HaHUH 10 pa3ueny https://m.eds00.ru/20e89f22
"YraeBogopo b

43 KonTponbHas pabota 1mo Teme 18.12.2024 bubmuoreka [JOK
"VYrneBonopoasr" https://m.eds00.ru/95c9e298

44 [IpenenbHbIe OAHOATOMHBIE 19.12.2024 bu6mmoreka [JOK
CIIUPTBI: TOMOJIOTUUECKUH P, https://m.edsoo.ru/df04c5cd
obmrast popmyna, CTpoeHue
MOJICKYIT, U30MEPHSI,

HOMEHKJIATYpa,
Kkinaccudukanus, puznyeckue
CBOMCTBa

45 XUMHYECKIE CBOMCTBA 23.12.2024 bu6mmorexa [IOK
MpeETbHBIX OJTHOATOMHBIX https://m.edsoo.ru/26ee34fe
CIIUPTOB

46 CriocoObI nostyueHust u 25.12.2024 bubnuorexa [IOK
IIPUMEHEHUE OJHOATOMHBIX https://m.eds00.ru/484100000000000
CIIUPTOB

47 [IpocTeie a¢upst: 26.12.2024 bu6mmoreka [JOK

HOMEHKJIaTypa U U30MEpHs,

https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
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0Cc00EHHOCTH (PU3HUECKUX U
XUMHYECKUX CBOWCTB

48 MHoOroaTtoMHbI€ CIIUPTBHI: 09.01.2025 bubmumorexa [IOK
STUJICHIJIMKOJIb U TJIMUEPUH, UX https://m.edsoo.ru/ee4d84aa
¢busnvecKkre 1 XUMHUYECKHE
CBOMCTBA

49 CriocoObl TTOTy4eHHS U 13.01.2025 bubnuorexa [JOK
MIPUMEHEHNE MHOTOATOMHBIX https://m.edsoo.ru/d12e567d
CIIHPTOB

50 @DeHOo: CTPOCHUE MOJIEKYIIBI, 15.01.2025 bubnuoreka [IOK
(hu3uYecKue CBOMCTBRA. https://m.edsoo.ru/2ce726f8
TokcuuHocTs (heHoNa

51 N 16.01.2025 bubmuoreka [JOK
XumHueckue cBoiicTsa peHomna

https://m.edsoo.ru/037ca5f9

52 CriocoObl nostyueHust u 20.01.2025 bu6nuoreka [IOK
IpUMEHEeHHe QeHoa https://m.edsoo.ru/c77ddf4c

53 [TpakTuyeckast pabora Ne 2. 22.01.2025 bubmmoreka [IOK
Pemenne skcnepuMeHTAIBHBIX https://m.edsoo.ru/fd0ced09
3a1a4 1o reme "CrnupTsl U
¢benomnsr"

54 Cucremaru3anus 1 0000IICHIE 23.01.2025 bubmuoreka [JOK
3HAHUU 10 TEME https://m.eds00.ru/1810ch9b

55 AJBIEeTUIb U KETOHBL: 27.01.2025 bubmuorexa [JOK

3JIEKTPOHHOE CTPOEHHUE
KapOOHUIILHON TPYTIIbI;
TOMOJIOTHYECKHUE PSIIBI, 00mIIast
dhopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa
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56 AJbIeruansl 1 KETOHBL: 29.01.2025 bubmuoreka [JOK
(u3nyeckre CBOMCTBA; peakuu https://m.edso0.ru/c887425c
MIPUCOEANHEHUS

57 Peakiuu oxkucieHus U 30.01.2025 bubmuoreka [JOK
KaueCTBEHHBIC PEAKLIUU https://m.edsoo.ru/a393baad
QJIBJICTHJIOB | KETOHOB

58 CriocoObI moTy4eHust 03.02.2025 bubnuorexa [JOK
aNbJETUI0B U KETOHOB https://m.edso0.ru/520d1c51

59 OIHOOCHOBHBIE MPEJICTbHBIC 05.02.2025 bu6mmoreka [IOK
KapOOHOBBIC KHCJIOTHI, https://m.edsoo.ru/fecOb113
0COOEHHOCTH CTPOCHHUS UX
MOJIEKYIT

60 N3omepust 1 HOMEHKIIATypa 06.02.2025 bubnuoreka [IOK
KapOOHOBBIX KHCIIOT, HX https://m.edso00.ru/700cc87b
(bu3nueckue cBOcTBa

61 XUMHYECKHE CBOMCTBA 10.02.2025 bubnuoteka [JOK
MpeEIbHBIX OJJTHOOCHOBHBIX https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIOT

62 Oco0eHHOCTH CBOWCTB 12.02.2025 bubmmoreka [JOK
MYPAaBbUHOMN KHCIIOTBHI. https://m.edsoo.ru/bb31be71
MHoroo6pa3ue kKapOOHOBBIX
KHCIIOT

63 Oco0eHHOCTH CBOWCTB: 13.02.2025 bubnmoreka [JOK

HeMnpeeIbHbIX U
apoMaTHYeCKUX KapOOHOBBIX,
JTMKapOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
IIpencraBuTenu BbICIINX
KapOOHOBBIX KUCIOT

https://m.edso00.ru/83a08773



https://m.edsoo.ru/c887425c
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64 [TonsiTHe 0 MPOU3BOAHBIX 17.02.2025 bubmuoreka [JOK
KapOOHOBBIX KHUCJIOT https://m.eds00.ru/0d162d9d

65 CriocoObI mostyueHust u 19.02.2025 bubmumorexa [IOK
npUMeHeHHEe KapOOHOBBIX https://m.edso0.ru/7c065c9d
KHUCIIOT

66 CnoxxHbie A(UpHI: 20.02.2025 bubmuorexa [JOK
TOMOJIOTUYECKHH psiJl, oO1as https://m.edsoo.ru/adfffe6d
dbopMmyIa, u3omMepus u
HOMEHKJIaTypa

67 dusnueckre 1 XUMUYECKHE 24.02.2025 bu6mmoreka [IOK
cBoiicTBa 3(hupoB https://m.edsoo.ru/ad6b94b2

68 Pemenne pacu€THBIX 3a7a4: 10 26.02.2025
YPaBHEHHUIO XUMHYECKON
peaxiuu, Ha ompeesieHue
MOJIEKYJISIPHOM (hOpMYJIBI
OpPTraHUYECKOro BELIeCTBa

69 [TpakTuaeckas padora No 3. 27.02.2025 bubmmoreka [JOK
Pemrenne skcriepuMEHTAIBHBIX https://m.eds00.ru/486671fb
3ajau no Teme "KapOoHoBbIe
Kuca0Thl. CroxxHble 3¢ups”

70 XKupsl: ctpoenue, pusnueckue 03.03.2025 bubnnoreka [JOK
1 XMMUYECKHE CBOWCTBA https://m.eds00.ru/al19c5b98
(runpoinus)

71 Oco0eHHOCTH CBOMCTB KUPOB, 05.03.2025 bubnnoreka [JOK
COZIEpIKAIINX OCTATKU https://m.edso00.ru/b0331922
HETpeIeTTHbHBIX KUPHBIX
KHUCIIOT. JKupsl B mpupojie

72 06.03.2025 bubmuorexa [JOK

Mpg11a KaK COJIM BBICIIHX

https://m.edso0.ru/3c566565



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
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KapOOHOBBIX KHCIIOT, UX
Moroltee aerictsue. Ilonsarue o
CUHTETUYECKUX MOIOIIUX
cpenctBax (CMC)

73 ['eneTnyeckas cBs3b 10.03.2025 bubnmoreka [JOK
YIJIEBOJOPOIOB U https://m.eds00.ru/56790c96
KHCIIOPO/ICOACPIKAIINX
OpPraHUYECKUX BEILIECTB

74 Pacuérbl no ypaBHEHUAM 12.03.2025
XUMHYECKUX PEAKIUI

75 Cucremaruzanusa 1 0000IIeHnE 13.03.2025 bu6mmoreka [IOK
3HAHUU 110 TeEME https://m.edsoo.ru/f8eaf2eb

76 OO01mas xapakTepucThKa 17.03.2025 bubnnoreka [JOK
YIIEBOJIOB M Ki1accuUKaIus https://m.edsoo.ru/7a9693al
yIIA€BOJIOB (MOHO-, - U
MOJIMCaXapUIbl)

77 Mounocaxapupsl: pu3nuecKue 19.03.2025 bubnnorexka [JOK
CBOMCTBA U HAXO0XJICHHE B https://m.edsoo.ru/b4bdda2d
pupoje

78 [TpuMeHEeHHE TITIOKO3HI, e€ 20.03.2025 bubmuoreka [JOK
3HAYECHUE B https://m.edso0.ru/5e61122d
KHU3HEIEATSILHOCTH OpraHn3Ma

79 Jucaxapunpl: caxaposa, 31.03.2025 bubnuorexa [IOK
MaJbpT03a U JaKTO3a. https://m.edsoo.ru/eb0384e7
Haxoxnenue B npupone n
MPUMEHEHHE AUCAXaAPH]IOB

80 [Tonucaxapuapl: cTpoeHUe 02.04.2025 bubnuorexa [IOK

MaKpOMOJIeKYJ, (hu3nyeckue u

https://m.edsoo0.ru/72a04508
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XUMHUYECKHE CBOMCTBA,

MIPUMEHCHHE

81 [TonsaTue 06 HUCKYCCTBEHHBIX 03.04.2025 bubmumorexa [IOK
BOJIOKHAX https://m.eds00.ru/6216e766

82 Pemenue pacueTHbIX 337124 HA 07.04.2025 bu6mmoreka [IOK
ONpeesIeHUE JOJIM BbIX0/1a https://m.edsoo.ru/7fde47ef
MPOJIYKTa PEaKIUK OT
TEOPETUICCKH BO3MOIKHOTO

83 Cucremaruzanusa 1 0000IIeHnE 09.04.2025 bu6mmoreka [IOK
3HAHUU IO pa3lery https://m.eds00.ru/08d4364c

84 KonrponsHast pabora o Teme 10.04.2025 bubmmoreka [IOK
"Kucnoponcoaep:xaiue https://m.edso00.ru/42c6678e
OpraHUYeCKUe COeTUHEHU"

85 AMUHBI: K1accuuKaIms, 14.04.2025 bu6mmoreka [IOK
CTPOEHUE MOJIEKYJI, 001I1ast https://m.edsoo.ru/efa7e6ca
dhopmyna, nzomepus,

HOMEHKJIaTypa U pU3NYECKue
CBOICTBa

86 XUMHYECKHE CBOMCTBA 16.04.2025 bu6mmorexa [IOK
annpaTUIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80

87 AHWIVH: CTPOCHNE aHWINHA, 17.04.2025 bubnuoreka [IOK
0COOEHHOCTH XMMHYECKUX https://m.edso00.ru/39cd21f1
CBOICTB aHMJIMHA

88 CriocoObI nostyueHust u 21.04.2025 bubnuorexa [IOK
IpUMEHEHHE aTu(paTHUECKUX https://m.edsoo.ru/eal38763
aMUHOB

89 AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 23.04.2025 bu6mmoreka [IOK

1 uzomepus, puznyecKue

https://m.edsoo.ru/d1773e80
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cBoiictBa. OTHEIBLHBIE
MPEACTABUTENH 0.-aMUHOKHUCIIOT

90 XUMHYECKHE CBOMNCTBA 24.04.2025 bubnmoreka [JOK
aMHUHOKHCIIOT, MX https://m.edsoo.ru/77df705a
OMoJIOTNYeCKOe 3HAUCHHE
aMUHOKUCIIOT. CUHTE3 U
TUIPOJIU3 MENTHI0B

91 benku kak npupoHbIe 28.04.2025 bubnnorexa [HOK
MOJTUMEPBI; CTPYKTYPBI OEJIKOB https://m.eds00.ru/429e9899

92 . 30.04.2025 Bubnuoreka LHOK
XUMHUYECKUE CBOICTBA OEITKOB

https://m.eds00.ru/6237306d

93 A3oTcoaepikaiiye 05.05.2025 bu6mmoreka [IOK
reTePOLUKINYECKUE https://m.edso00.ru/521d1431
coennHenus. HykiienHoBble
KHCJIOTBI: COCTaB, CTPOCHUE H
Ouosoruueckas poib

94 ITpakTuueckas padora Ne 4. 07.05.2025 bubnuoreka [IOK
Pemenne skcnepuMeHTAIBHBIX https://m.edso00.ru/8e3c02d1
3aJa4 1o TeMe
"A3oTcoaepKaiime
OpraHu4ecKue coeanHeHus"

95 ITpakTuyeckas pabora Ne 5. 12.05.2025 bubnuorexa [IOK
Pemrenne skcnepuMeHTAIBHBIX https://m.edsoo.ru/bde3fdf6
3a1a4 o teme "Pacrio3HaBaHue
OpraHNYeCKUX COCTUHEHUI"

96 KonTponbHas pabota mo Teme 14.05.2025 bubmuorexa [JOK

"A3oTcoaepxaliue
OpraHUYeCcKHue CoeaMHEHUs"

https://m.edsoo.ru/ce561bc7
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97 OcHOBHBIE OHATHUSI XUMUHU 15.05.2025 bubnmoreka [JOK
BBICOKOMOJIEKYJISIPHBIX https://m.edsoo.ru/7aa63ebd
COEAMHEHUH U METOABI UX 1
CHHTEe3a —II0JIMMepU3aLus U
MIOJIMKOHICHCAIUS

98 [Tnactmacchl. Y Tunm3anus u 1 19.05.2025 bubnmoreka [JOK
nepepadoTKa MIacTuKa https://m.edso00.ru/82242e0f

99 DnacToMepbl: HaTypaIbHBIN 21.05.2025 bubmmoreka [IOK
CUHTETUYECKHE KayUyKHU. 1 https://m.edso00.ru/246103ec
Pe3una

100 Bonokna: HatypanbHbIe, 22.05.2025 bubnuoreka [IOK
HCKYCCTBEHHBIE, 1 https://m.eds00.ru/5963a601
cuarernaeckue. [lomumeps
CTEUAITBHOTO Ha3HAYCHUS

101 ITpakTryeckas padora Ne 6. 26.05.2025 bubnuoreka [IOK
Pemrenne skcriepuMEHTAIBHBIX 1 https://m.edsoo.ru/3aebd77a
3aj1a4 1o reme "Pacno3HaBaHue
1acTMacc ¥ BOJIOKOH"

102 O000I11IeHIE U CUCTEMATHU3ALIUS 28.05.2025 bu6mmoreka [JOK
M3y4YEHHOI'0 MaTepuala 1o Teme 1 https://m.edsoo.ru/6a22b1e8
"BbIcOKOMONEKYIISIpHBIE
COCIMHEHUS "

OBLIEE KOJIMYECTBO YACOB I1O0 102

[NPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ng Tema ypoka Kourpoabnbie IIpakTuyeckue Aara HHppOBLIE
n/n Bceero H3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
1 Atom. CocTaB aTOMHBIX SITIED. 1 03.09.2024 bub6nmoreka [IOK
Xumuueckui snement. M30tormbl https://m.edsoo.ru/59c112ee
2 CrtpoeHue AIIeKTpOHHBIX 000JI0YeK 1 04.09.2024 Bbu6motreka [JOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XuMHIECKUX 1 05.09.2024 bubnunoreka LIOK
ANIEMEHTOB (S-, P-, d-, f-351eMeHTHI) https://m.eds00.ru/61294af9
4 Pacnipenenenue 35eKTpOHOB 110 1 10.09.2024 bubnnoreka [JOK
ATOMHBIM OpPOUTAIIAM https://m.edsoo.ru/f5f750fe
5 DneKTpOHHbIE KOH(UTYpaIN aTOMOB 11.09.2024 bubmmnoreka HOK
3JIEMEHTOB B OCHOBHOM U 1 https://m.edsoo.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHbIE KOH(UTYpaIli HOHOB. 1 12.09.2024 bubmmnoreka HOK
DNeKTPOOTPULIATETLHOCTh https://m.edso0o.ru/a0764b24
7 [lepuonnueckuii 3aKoH 1 17.09.2024 bubnmorexa LIOK
[Iepuoanueckas cucreMma XUMHYECKUX https://m.eds00.ru/16957c01
anemenToB /1. . MenaeneeBa, CBs3b C 1
COBPEMEHHOU TEOPUEHN CTPOEHUS
aTOMOB
8 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB 18.09.2024 bubmuoreka [IOK
XMMHUUYECKHX JIEMEHTOB U 00pa3yeMbIX 1 https://m.edso00.ru/f8468927

VIMH IIPOCTBIX U CJIIOKHBIX BEIIECTB 10
rpyIIaM 1 epuoiam
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9 Cucremaru3anus U 0000IICHUE 3HAHUM 19.09.2024 bubnuorexa [{OK
10 TEME https://m.edsoo.ru/8fad2942

10 Buabl xumudeckoit cBs3u. MexaHnu3mbl 24.09.2024 bubmmoreka [JOK
00pa30BaHMs KOBAJICHTHOM CBSI3H. https://m.eds00.ru/5a8072af
Bonopoanas cBs3b.
MeXMOJIEeKYIIpHbIC B3aNMOICHCTBHS

11 BaneHTHOCTD U BaJICHTHBIC 25.09.2024 bu6nmoreka IIOK
BO3MOKHOCTH aTOMOB. CBSI3b https://m.edso0o.ru/3d2ca093
ANEKTPOHHOU CTPYKTYPBI MOJICKYJI C UX
TCOMETPHYECKUM CTPOCHUEM

12 [IpencraBiaeHUss 0 KOMIUIEKCHBIX 26.09.2024 bu6nunorexa LIOK
COECUHEHMSAX: COCTaB U HOMEHKIIATypa https://m.eds00.ru/8c66b12a

13 BemectBa MOeKyIspHOTO U 01.10.2024 bu6nmorexa LIOK
HEMOJIEKYJISIPHOTO CTpoeHUs. Turbl https://m.edsoo.ru/e167635b
KPUCTAINTUYECKUX PEIIETOK H CBOMCTBA
BEILIECTB

14 [ToHATHE O TUCTIEPCHBIX CUCTEMAX. 02.10.2024 bu6mmoteka [IOK
[IpencraBneHue 0 KOJUIOUIHBIX https://m.edsoo.ru/da2c70e4
pacTBopax

15 HctrHHBIE paCTBOPBI: HACBIILIEHHBIE U 03.10.2024 bubmmnoreka HOK
HEHACBIIICHHBIE, PACTBOPUMOCTb. https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst

16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU 08.10.2024 bubnunorexa LIOK
pacTBOpOB https://m.edsoo.ru/328e653a

17 Pemrenue 3amay ¢ HCoOJIb30BaHUEM 09.10.2024 bubnunorexa LIOK

MOHATHH "MaccoBas JOJII

nn

pacTBOpEHHOTO BelecTBa", "MOJISIpHas
KOHLeHTpauus"

https://m.edsoo.ru/785e0ab4
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18 Knaccugukanus 1 HOMEHKIATypa 10.10.2024 Bu6mumotexa [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/bf9e108d
19 Cucremarusanus 1 0000IIeHNE 3HAHUN 15.10.2024 bubnunorexa LIOK
10 TEME https://m.edsoo.ru/8d2c6a3a
20 KontposbHas paboTa mo temam 16.10.2024 bub6nmoreka [IOK
"Ctpoenue atoma. [lepunognueckuii https://m.edsoo.ru/70a60aa4
3akoH u [lepuoanueckas cuctema
XUMHUYECKUX dieMeHToR /I, M.
Menpneneesa", "CtpoeHue BeiecTna.
Mmuoroo6pasue BemecTs"
21 Knaccudukanmsi XuMHUUECKUX peaKIIHid 17.10.2024 bu6nunorexa LIOK
B HEOPTaHUYECKOW U OPraHUYECKON https://m.edsoo.ru/6335cdd2
XUMHH. 3aKOH COXPaHCHHSI MACChI
BEIIECTB; 3aKOH COXPaHCHUS U
MIPEBPAIICHIS SHEPTUU TIPU
XUMHYECKHX PEAKIIHIX
22 TemnoBsie 23 HeKTh XUMUYECKUX 22.10.2024 bu6nmorexa LIOK
peakuuil. TepMoxummuueckue https://m.edsoo.ru/d1db86da
YpaBHCHHUS
23 Brruncnenus no ypaBHEHUsAM 23.10.2024 bubmuoreka [IOK
XUMUYECKUX PEAKLUN U https://m.eds00.ru/87b13954
TEPMOXUMHUYECCKUM YPABHCHHSIM
24 CKOpOCTh XMMHUYECKOU peakinu, eé 24.10.2024
3aBHCHMOCTH OT Pa3JIUYHBIX (PAKTOPOB.
Karanu3 u kaTanuzatopsl
25 ['oMoreHHbIe U TE€TEPOTeHHBIC PEAKITUN 05.11.2024
26 IIpakTuyeckas padora Ne 1 o teme 06.11.2024 Bbubmuoteka [IOK

"BausiHue pa3nuvHbIX (aKTOPOB Ha

https://m.edsoo.ru/lfacaldl
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CKOPOCTb XUMHUYECKON peakiuun"

27 O6parumbie 1 HEOOpATUMBIE PEAKITHH. 07.11.2024 bubmuorexa [JOK
XHUMHYECKOE paBHOBECUE https://m.eds00.ru/30952f9b

28 [IpakTrueckas padota Ne 2 o Teme 12.11.2024 bubmuorexa [IOK
"BnusiHue pa3nuyHbIx GaKTOpOB Ha https://m.edsoo.ru/3bf34e17
MOJIO)KEHNE XUMHYECKOTO paBHOBECHS"

29 DNEKTPOIUTHYECKAS UCCOIUAITHS. 13.11.2024 bubnunoreka LIOK
CubHble U crabble AIEKTPOIUTHI. https://m.edsoo.ru/5f766bdf
Crenens AuccoIManu

30 Nonnoe npoussenenue Boasl. Cpena 14.11.2024 bubmmorexa [JOK
BOJHBIX PacTBOPOB. Bonopoausii https://m.eds00.ru/3966ca89
nokazatensb (pH) pactBopa

31 IM'uaponus coneii. Peakiumy, 19.11.2024 bu6nunorexa LIOK
IIPOTEKAIOIINE B pacTBOPax https://m.edsoo.ru/09d5adbd
AIIEKTPOJIUTOB

32 ITpakTuyeckas pabora Ne 3 o Teme 20.11.2024 bubmuoreka [IOK
"XUMHUYECKUE PEAKIIMH B PACTBOPAX https://m.edsoo.ru/2e3daeb0
NEKTPOJIUTOB"

33 OKHCIUTENTEHO-BOCCTAHOBUTETHHBIC 21.11.2024 bubnmoreka [JOK
peakuuy. Baxuenme OKUCIuTenu u https://m.edso00.ru/56226060
BOCCTAHOBUTENIN

34 MeTo/1 37IeKTPOHHOTO (3JICKTOHHO- 26.11.2024 bubmmoreka [JOK
HMOHHOTO) OanaHca https://m.edso00.ru/fb691387

35 DNEKTPOIN3 PAaCTBOPOB U PaCIIaBOB 27.11.2024 bubnuorexa [IOK
BEILIECTB https://m.edso0.ru/93fb97d2

36 28.11.2024 bubmuoreka [{OK
Pemienue 3a1a4 pa3inyHbIX THIIOB

https://m.edsoo.ru/5a859d16
37 Pemenue 3a1a4 pa3InuHbIX TUIIOB 03.12.2024 bubmorexa [IOK
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https://m.edsoo.ru/5afa265d

38 Cucremarusanusa 1 00001IeHIE 3HAHUI 04.12.2024 bu6nunorexa LIOK
1o teme "Xumuueckue peakuuu" https://m.edsoo.ru/c161eb85

39 KonrtponsHas pabora o Teme 05.12.2024 Bu6muoteka [JOK
"Xumunyeckue peakuuu" https://m.edso0o.ru/a8a0a930

40 [TosoxeHne HEMETAILIIOB B 10.12.2024 bu6nmorexa [IOK
[Tepuonuueckoit cucteMe XMMUYECKUX https://m.edsoo.ru/8ca2dcad
anemenToB . 1. MenaeneeBa u
O0COOCHHOCTH CTPOCHHUS UX aTOMOB.
du3nyecKkue CBOMCTBA HEMETAJIJIOB

41 AnoTponus HEMETAIOB (Ha IPUMEpe 11.12.2024 bu6nmorexa LIOK
KHCIIopoJa, cepsl, hocdopa u https://m.edsoo.ru/ef92c91c
yriiepoa)

42 Bogopon: nonyuenue, pusndeckue u 12.12.2024 bu6nmorexa LIOK
XUMHUYECKHE CBOMCTBA. ['napuibl https://m.edso0.ru/0aa8f613

43 ["asiorensl: HaX0XIEHUE B PUPOJIE, 17.12.2024 bubmmoteka IIOK
CHOCOOBI OTyUYeHUs], PU3NYECKUE U https://m.edsoo.ru/4e223795
XHMHYECKHE CBONCTBA

44 l"anorenoBoopoasl. Baxkneiine 18.12.2024 bu6nmorexa LIOK
KHUCJIOPOJCOAEPKAIINE COEUHECHUS https://m.edsoo.ru/6b3255e6
raJor¢HOB

45 JlabopatopHblie 1 IPOMBIIIIICHHBIS 19.12.2024 bubnunorexa LIOK
CIOCOOBI TOJTY4YEHUS TaTOr€HOB. https://m.edsoo.ru/6971aca4
[IpMeHeHne TaloreHOB 1 UX
COeTMHEHH

46 [IpakTuueckas paborta Ne 4. Pemenue 24.12.2024 bubnunorexa LIOK

AKCIEPUMEHTAIIbHBIX 33724 110 TEME
"["anoreus!"”

https://m.edsoo.ru/8b26fecd
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47 Kucnopoa: naboparopusie u 25.12.2024 Bu6mumotexa [JOK
MIPOMBIIIIJICHHBIE CLIOCOOBI MOTYYECHHUS, https://m.edsoo.ru/c8abc36a
(hU3UYECKre U XMMHUYECKHUE CBOMCTBRA.

O3oH. [IpumeHneHue kucnopoaa u
030HA

48 OKCHIBI M TIEPOKCHIBI 26.12.2024 buGnuorexa [IOK

https://m.edso0.ru/5c8816a0

49 Pemenue 3amay pa3aMvHbBIX THIIOB 09.01.2025 bubmorexa [JOK

https://m.edsoo.ru/2b6d8b4b

50 Cepa: Hax0JIeHUE B IPUPOJIE, 14.01.2025 bubnnorexa [JOK
CHocoObI MOTy4YeHUs, PU3NYECKUE U https://m.edsoo.ru/46afael6
XHMHYECKHE CBOMCTBA

51 CepoBOIOpOL, Cy bbb 15.01.2025 bu6nmnorexa LIOK

’ https://m.eds00.ru/7¢875999

52 Kucnoponcoaepxamnme coeiuHeHUS 16.01.2025 bu6nmorexa LIOK
cepbl. OCOOEHHOCTH CBOUCTB CEPHOM https://m.edsoo.ru/8cfa2548
KHCJIOTHI

53 [IpakTryeckas pabora Ne 5. Pemenue 21.01.2025 bu6mmoteka [IOK
JKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME https://m.edsoo.ru/0afb05e4
"Cepa u e€ coenuHeHus"

54 A3OT: HaX0XICHHE B TIPUPOJIC, 22.01.2025 bubmmoteka IIOK
CHOCOOBI MOJTy4YeHUs], PU3NYECKUE U https://m.edsoo.ru/badd2255
XHMHYECKHE CBOMCTBA. AMMMUAK,

HUTPHU/IBI

55 Kucnopoaconepskamue coeinHEHUS 23.01.2025 bubmuoreka [IOK
azota. OCOOCHHOCTH CBOMCTB a30THOM https://m.edsoo.ru/e2965afe
KHCJIOTBI

56 [IpuMeHeHue a30Ta U €ro COeAMHEHUN. 28.01.2025 bu6nunorexa LIOK

A3OTHBIE Y10OpEHHS

https://m.edso0.ru/129f5059
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57 dochop: HaAXOKICHHUE B IPUPOJIC, 29.01.2025 bubnunorexa LIOK
CHOcoObI MOJTyYeHUs, PU3NYECKUE U https://m.edsoo.ru/9a6b43ec
XuMU4ecKkue cBorictBa. Dochubl u
dhochun

58 Oxcunst hocdopa, 30.01.2025 bubmmoreka [JOK
dbochopconepxariue Kucaotsl. Conmu https://m.edsoo.ru/c7a2d429
(hochopHOI KUCTOTHI

59 [Tpumenenne pocdopa u ero 04.02.2025 Bbu6mmotreka [JOK
coenuHeHuil. @ochopHbe yI0OpeHus https://m.edsoo.ru/a218070a

60 [IpakTuueckas paborta Ne 6. Pemenue 05.02.2025 bubnnorexa [JOK
SKCIEPUMEHTAIBHBIX 3a/1a4 M0 TEME https://m.edso00.ru/8175ac3f
"A3zot u pochop u ux coeuHeHU"

61 VYraepo: HaXOXKJIEHUE B IPUPOJIE, 06.02.2025 bu6nmorexa LIOK
AJUTOTPOITHBIE MOTU(UKALIHH; https://m.edsoo.ru/1eb19f9%e
(bu3nyecKre U XUMHUYECKHE CBONCTBA,

MIPUMEHEHUE

62 Oxcun yrnepoxna(ll), oxcun 11.02.2025 bu6mmoteka [IOK
yraeponaa(lV), yroneHas kucnora u eé https://m.edsoo.ru/dba58adf
conu

63 p 12.02.2025 bubmuorexa [JOK

eIIeHUE 3a]1a9 PA3IMYHBIX THIIOB
https://m.eds00.ru/6029b609

64 Kpemuuii: Haxox1eHue B pupoJe, 13.02.2025 bu6muoreka [JOK
CHOCOOBI MOJTy4YeHUs], PU3NYECKUE U https://m.edsoo.ru/143558ab
XUMHYECKHE CBOICTBA

65 Oxkcua kpemuausi(1V), kpemanesas 18.02.2025 but6mmorekxa [IOK
KHCJI0Ta, CHITNKATEI https://m.edsoo.ru/3170e7b1

66 19.02.2025 bu6nunorexa LIOK

[IpuMeHeHne KpeMHUS U €T0
coeguHeHnil. CTEKI0, €ro moJrydeHue,

https://m.edso0.ru/393cdac0
https://m.edso0.ru/5823cefb
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BUJBI CTCKJIA

o Pelenne 3a1a4 pasanuHbIX THIIOB 20022025 bubmorexa LIOK
https://m.eds00.ru/b624f801
68 Cucremaru3anus U 0000IICHUE 3HAHUI 25.02.2025 bubnuorexa [JOK
no teme "Hemeranbr" https://m.edsoo.ru/6e864db5
69 KontposnbHas paboTa mo teme 26.02.2025 bubmuorexa [IOK
"Hemerasr" https://m.edsoo.ru/d0484c76
70 AHanus pe3ynbTaToB KOHTPOJIBHON 27.02.2025 Bbu6moteka [JOK
paboThI, KOPPEKITUS OIMNOOK https://m.edsoo.ru/2b7e9510
71 [TonoxeHre MeTajIoB B 04.03.2025 bubnnorexa [JOK
[Tepuonnueckoit cucTeMe XUMUYECKUX https://m.eds00.ru/9839c16¢
31eMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0UEK aTOMOB
METaIOB
72 OOmme puznyeckne CBOWCTBA 05.03.2025 bu6mmoteka [IOK
MeTtauioB. [IppuMeHeHne MeTaioB B https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 Crnnasel MetaiioB. Koppo3zus 06.03.2025 bubmuoreka [IOK
METaJIOB https://m.edsoo.ru/42b872e3
& Pemienue 3a1a4 pa3InyHbIX THUIIOB 11.03.2025 bubmmorexa [IOK
https://m.edsoo.ru/e3de37b6
75 DNEKTPOXUMHUYECKUN PsiJi HAPSHDKEHNUI 12.03.2025 bubmuoreka [JOK
MeTauioB. O01Me criocoOb! MOTydeHUs https://m.edsoo.ru/94eb377a
METaJIIOB
76 O6mas xapakrepucTuka meramioB |A- 13.03.2025 bu6muoreka [JOK

rpynmnsl [leproanueckoi cucTemsl
XMMHYECKHUX d1eMeHTOB. Hatpuit u
Kaluii: mony4yeHue, pusndeckue u

https://m.edsoo.ru/e12c26b3
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XHUMHUYCCKUC CBOﬁCTBa, IPHUMCHCHUC
IIPOCTBIX BEIICCTB U UX COCI[I/IHGHI/Iﬁ

77 OOmias xapakrepucTtrka MetayuioB |A- 18.03.2025 Bu6muoteka [JOK
rpynusl [leppoaudyeckoi cucTemsl https://m.edso0o.ru/7c3e49c0
XUMHUYECKUX JIEMEHTOB. Marnui u
KaJIbIMIA: IOJy4YeHue, pusnueckue u
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE
IIPOCTHIX BEIIECTB U UX COETMHEHUN

78 JKécTkocTh BOMIBI M CIIOCOOE! €€ 19.03.2025 bubnunoreka LIOK
YCTPaHEHUS https://m.edsoo.ru/c74bfae9

79 AnoMUHUI: oydeHue, Gpu3ndeckue u 20.03.2025 bubnuorexa [IOK
XUMHUYECKHUE CBOKCTBA, IPUMEHEHHE https://m.edso0.ru/0e79b266

80 AMdoTepHbIe CBOMCTBA OKCHIA U 01.04.2025 bubanorexa [JOK
TUJPOKCU]IA aTFOMUHUS, https://m.edsoo.ru/5d12d318
T'MJIPOKCOKOMIUIEKCHI ATFOMUHMS, UX
IpUMEHEHHE

81 Pemienue 3a1a4 pa3InyHbIX THUIIOB 02.04.2025

82 IIpakTryeckas pabora Ne 7. Pemenue 03.04.2025 bubmuoreka [IOK
JKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME https://m.edsoo.ru/27a4af43
"MeTaJiisl TJIaBHBIX MOArpynn”

83 OOm1ast XapaKTepUCTHKA METAJIOB 08.04.2025 bubmuoreka [IOK
no6ouHbIX noarpynn (b-rpymnm) https://m.eds00.ru/610d7431
[lepruonnyeckoil cuCTeMbl XUMHYECKUX
3JIEMEHTOB

84 dusnueckre 1 XUMUIECKHE CBOMCTBA 09.04.2025 bubnuotexa [JOK

XpoMma M €ro COeIMHEHUH, UX
MIPUMEHEHNE

https://m.edso0.ru/9911bef3
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85 Baxneiiive coeiMHEHUsI MapraHiia. 10.04.2025 bubnunorexa LIOK
[Tepmanranar kayius, €ro https://m.edso0.ru/039d69c8
OKHCJIUTEIHHBIC CBOWCTBA

86 du3nyecKre 1 XMMUYECKHe CBOMCTBA 15.04.2025 bubnuorexa [{OK
xKenes3a u ero coennHenun. [lomyuenne https://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CIIABOB JKelie3a

87 du3nyecKkre 1 XMMUYECKHE CBOMCTBA 16.04.2025 bu6nmoreka IIOK
MEIH U €€ COCIMHECHN, X https://m.edsoo.ru/2bc0f954
MIPUMCHCHUE

88 du3nYecKre U XMMUYECKUE CBOMCTBA 17.04.2025 bubnuoreka [{OK
IIMHKA ¥ €r0 COSIUHECHUN, UX https://m.edsoo.ru/b1f2beal
npuMeHeHue. [ mIpoKCOKOMITIIEKCHI
LIMHKA

89 [IpakTuueckas pabora Ne 8. Pemenue 22.04.2025 bubnnorexa [JOK
JKCIIEPUMEHTAJIBHBIX 337a4 10 TEME https://m.edsoo.ru/a6e352ea
"Mertasiel T0OOOYHBIX oArpymm"”

%0 Pemenne 3a1a4 pa3nuvHbIX TUIIOB 23.04.2025 bubmorexa LOK

https://m.edsoo.ru/a8b83d83

91 O000I11IeHNE U CUCTEMATU3AIUS 24.04.2025 bu6nmorexa LIOK
M3y4YEHHOI'0 MaTepuaia 1o TeMe https://m.edsoo.ru/e91fe975
"Metamib"

92 KonTtponsHast pabora o Teme 29.04.2025 bub6muoreka [IOK
"Meramibr" https://m.edsoo.ru/83f63ea3

93 AHanu3 pe3yabTaToB KOHTPOJIBHON 30.04.2025 bubmuoreka [IOK
paboTHI, KOPPEKITUS OMHNOOK https://m.edsoo.ru/9ebff2fd

94 Poabs xumum B obecrieueHUN 06.05.2025 bubmuoreka [{OK

YCTOﬁQHBOFO Pa3BUTHA YCIIOBCUYCCTBA.
IlonsTue o HAaYYHBIX MCTOHAX

https://m.edso0.ru/080fel1f0
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HnCcCiaca0BaHus BEIICCTB

95 Hay4nble MpUHIIUAIIBI OpraHU3aIUH 07.05.2025 bubmuorexa [JOK
XMMHYECKOTO IMPOU3BOICTBA. 1 https://m.edsoo.ru/2e45a44f
[TpoMbIneHHbIe CTIOCOOBI TOTYYCHHS
Ba)KHEUIIINX BEIIECTB

96 XHUMHYECKOE 3arpsi3sHEHUE 13.05.2025 bubmuorexa [JOK
OKpY’KaloIen Cpeibl U ero 1 https://m.edso00.ru/9f11bf51
MTOCIICACTBHS

97 XHUMHS ¥ 37J0POBbE YEIIOBEKA. 1 14.05.2025 bu6nmorexa LIOK
JlekapcTBeHHBIE CpeACTBa https://m.eds00.ru/a6552721

98 Xumus uiy. Pons xumuu B 1 15.05.2025 bubnunoreka LIOK
o0ecTeYeHn Y HILEBOH O€30MaCHOCTH https://m.edsoo.ru/1f7b5bd2

99 KocMmernueckue u napromepHbie 1 20.05.2025 bubnnorexa [JOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9

100 XuMus B CTpOUTENBCTBE. BaxkHelmue 21.05.2025 bubmuoteka [IOK
CTPOUTEIBHBIE U KOHCTPYKLIMOHHBIE 1 https://m.eds00.ru/61e69003
MaTepuaibl

101 XHMHS B CEIIBCKOM XO3SIICTBE. 22.05.2025 bubmuorexa [JOK
Opranuueckrie 1 MUHEPAJIbHBIE 1 https://m.edsoo.ru/fd39587d
ynoopeHus

102 CucreMaruzanys 1 0000IIeHe 3HAHNI 1 27.05.2025 but6mmorekxa [IOK
10 TEME https://m.edsoo.ru/db979c70

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

Xumus. 10 knace. O. C. I'abpuensu, U.I'. Octpoymos, C.1O. [Tonomapes.
YrayOneHHbIH YPOBEHB.
Xumus. 11 knace. O. C. IN'abpuensin, U.I'. Octpoymos, C.1O. [Tonomapes.

VYri1yOsieHHBI YPOBEHB

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

https://rosuchebnik.ru/

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET
bubmmoteka L{OK https://m.edsoo.ru

https://myschool.edu.ru/
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