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MNOACHUTEJBHASA 3AIINCKA

Pabouasi mporpamMmma 1o XMMHUHU Ha YPOBHE CpEIHEro oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepaibHON 00pa30BaTEIBPHONW MPOTPAMMBI CPEIHETO OO0IIeTOo 00pa3oBaHUS
(®OIT  COO), npencraBneHHbIx B DeaepaibHOM  rOCYJapCTBEHHOM
obpazoBatenpHoM cranHaapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanuy, peamu3yOIIUX OCHOBHBIE 00pa3oBaTelbHbIE NPOrpPaMMBbI, U
OCHOBHBIX TOJIOKeHH «CTparernn pa3BuTusi BocnuTaHus B Poccuiickoit
@epnepanun Ha nepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

XUMHST Ha YpPOBHE YINIYOJIEHHOTO W3Y4YEHUs 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHOHAay4dyHOTO oOpa3oBaHus yuammxcs 10-11  kmaccos.
N3yyenue mpeamera, pealumzyeMoe B YCIOBUAX JIUDPEpeHIIMPOBAHHOTO,
npoduibHOrO O00y4YeHHs, MpU3BaHO oOOecmeunTh o0IEe00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
ajanTaluyd UX K ObICTPO MEHSIOUIMMCS YCIOBUSAM U3HU B COLIUYME, a TaKxkKe s
NPOJOJKEHU OOy4YeHHUs B OpraHu3alusax NpoecCHOoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpaMme o XWMHM Ha3HAY€HUE MpeaMeTa «XHUMHUS» MOJTydaeT
NOAPOOHYI0  MHTEPHPETALUI0 B  COOTBETCTBUM C  OCHOBOIOJIArarolMMU
nonoxkenusimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJeH, coaep KaHus,
pe3yabTaToB OOy4YeHUss W TpeOOBaHUN K YpPOBHIO MOJTOTOBKHU BBITYCKHHUKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMHUHU QYHKIUU:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaju3alus KOTOpoWh obecrneynuBaeT
NOJIy4YeHUE NPEACTaBICHUS O LENAX, COAEpX aHuHW, OOILIeH cTpaTeruu
OoOy4eHMsI, BOCTUTAHUS U PA3BUTHS 00YyJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaeT
OINpeJesieHre: MNPUHILIMIIOB CTPYKTYpUPOBAHUS W TOCIIEI0BATEIbHOCTU
M3y4eHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOYydYaroImuxcs B
paMKax WTOrOBOWM arrectaliud B (OpME €IMHOr0 TOCYJapCTBEHHOTO
’K3aMeHa M0 XUMUHU.

[Iporpamma aJig yriy0JIE€HHOTO U3YYEHUSI XUMUU:



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

e JaéT NPUMEPHOE pacHpeleleHUue Yy4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUS Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3y4yeHUs NpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTesIbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METanpeIMETHBIX, NMPEAMETHBIX), @ TaKXe C YYETOM OCHOBHBIX BHUJOB
yue0HO-IT03HABATENbHbIX AEMCTBHI  OOydarolerocs 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
o0s3aTeNbHON (MHBApPUAHTHOW) COCTABJISIONIEH COJEp)KaHUs y4eOHOTO MpeameTa
«XuMHS» OCTAaETCs BO3MOKHOCTH BBIOOpa €ro BapHATHUBHOM COCTaBJISIOLIEH,
KOTOpas JOJKHA OMNPENENsThCS B COOTBETCTBUHM C HANPABIEHUEM KOHKPETHOTO
npoduiis 00yyeHusl.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOlEHHOrO YpOBHEW B cuUCTeME
nuddepeHIupoBaHHOTO OOYyYE€HHUsI Ha YpPOBHE CpeaHero oOiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YeHHUsl HaNpaBJieH Ha pean3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalOM  IOJIYYEHUS  XMUMHYECKOIrO
oOpa3oBaHMsI B paMKaxX MH3Y4YEHHUs CHELHMAIBHBIX E€CTECTBEHHO-HAyYHBIX U
XUMHUYECKHUX JUCUHUIUIMH B By3aX U OpraHM3alMSIX CPeIHEro npoecCHoHaIbHOro
oOpa3zoBanus. B 3Tol CBsA3M M3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha pacllMpeHue W  yrayOJeHue TEeOpeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIONINUXCS, BEIOPABIIUX OMPENEIEHHBIN MPOhUITh
oOy4eHus1, B TOM YHCIIE C TIEPCIEKTUBON MOCIEAYIOUIET0O MOTYyYEHUS] XUMUYECKOTO
oOpa3zoBaHus B OpraHu3aiusix npodeccuoHaibHOro oopa3zoBanus. Hapsay ¢ aTum,
B cBere TpeboBanuii PI'OC COO Kk mnjuaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOll 00pa3oBaTEILHOM MPOTpaMMbl CpeaHero oOiero o0Opa3oBaHUs
U3ydeHue ImpeameTa «XUMHUS» OPHUEHTHPOBAHO TAaKKE Ha pEIHICHHE 3a]a4



BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHUs OOYyYalolMXCs, HA (POPMUPOBAHUE Y HUX
OOIIEUHTEIUICKTYaJIbHBIX YMEHHUM, YMEHUIA pallMOHAU3AlNKA y4eOHOTO Tpyla U
O00OOIIEHHBIX  CIOCOOOB  JEATEIBHOCTH, HWMEIOMIMX  MEXIUCUUITMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBnsomyMH NpeaMeTa «XUMHUS» Ha YPOBHE YIIIYyOJIEHHOTO H3y4YEHHS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3alliyd COAEpP’KaHMUS 3TUX KypCcOB B IPOrpaMMe IO XMMHU 3a OCHOBY
npuHAThl nosioxkeHus PI'OC COO o paznuuusax 0a30BOTO0 W yriiyOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoOBy cojepkaHus KypcoB «Opranudeckas xumus» ©u «OOmas wu
HEOPTaHUYECKasi XUMHUSD» COCTABIIIET COBOKYIHOCTh MPEAMETHBIX 3HAHUM H
YMEHUHM, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yU€HHs NIpeaMera. JDTa CUCTEMa
3HAHMI MOJy4YaeT ONpeaeiaEHHOE TEOPETHYECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
Marepuana. Tak, Ha YriayOJIE€HHOM YpOBHE H3yYEHHs TMpeaMera obecredeHa
BO3MOXKHOCTh 3HAYMTEIILHOTO YyBEJIMYEHUS OObEMAa 3HAHMM O XUMHUYECKHUX
AJIIEMEHTaX U CBOMCTBaX HMX COECJMHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKAHUS PEaKIIMi, pacCMaTPUBAEMbIX C TOUKHU 3PEHUSI XUMUYECKOW KUHETHKU
U TepMOJMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepuoanueckon
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHX TMPEJCTABICHUSAX O CTPOEHUU aToMa. XMMUYECKAsl CBA3b
OOBSACHSAETCS C TOYKH 3PEHUS IHEPreTUYECKUX U3MEHEHUI pu €€ 00pa3oBaHuU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MEeXaHU3MOB e€ oOpas3oBaHus. M3yuenue
TUTIOB ~ peakuuMid  JomojHseTcs  (HOpMUPOBAHHEM  MpEACTaBlIeHUH 00
AIEKTPOXUMHUYECKUX IpoIeccax M 3IEKTPOJIU3E PACILIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckod XMMHUU NPHU PACCMOTPEHUU PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOMpocaM 00 3IEKTPOHHBIX dDdekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHil.

Oco0oe 3HayeHWe UMEEeT TO, YTO Ha COACpPKAHHE KypCOB XHUMHUU
yrayOaE€HHOTO YPOBHS U3YUYEHUS I KJIACCOB ONpeAeEHHOro npodus (TJIaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K oOIeld cucreme
MPEAMETHBIX 3HAaHMI) OKa3bIBAIOT BIMSHUE CMEXKHbIE MpeaMeThl. Tak, Hanpumep,
B COJICpKaHUM TIPEMETa JIJIsi KJIACCOB XUMHUKO-(pu3ndeckoro mpodusis 60bInoe
3HaueHUe OyIyT MMETh AJEeMEHThl yueOHOro martepuana no odmed xumuu. [Ipu
U3YYEHUU TMpeAMeTa B JAaHHOM Ciyyae akIeHT OyJeT cenaH Ha OOILIHOCTh
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TEOPUN B XMMHUHU U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHAsi Teopus (MOJEKyJsipHas Teopusi B (PM3MKE), 3aKOHBI COXPAHEHUs



MacCbl M DHEPIUHU, 3aKOHBI TEPMOAMHAMMKH, 3JIEKTPOJIN3A, IPEIACTABICHUSA O
CTPOEHUU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IIpeAMETa I KJIACCOB XUMHKO-
Oouonoruueckoro npoduiast OONBUINI yAENbHBIM Bec OyaeT MMETh OpraHHYecKas
xumusa. B 3TOM chmydae mpedocTaBiisieTCsl  BO3MOXKHOCTh g Ooliee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHUYECKOM OpraHu3aluu  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IpPUMEPY, TaKHe
CTPYKTYpHBIE KOMIIOHEHTBI, KakK JUOUAbI, OENIKH, YTIJIEBOJbI, HYKICHHOBBIC
KUCJIOTHI U Apyrue. [Ipm 3TOM 3HaHHS O COCTaBE M CBOWMCTBAX NPEICTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy>)KAT OCHOBOM I HW3y4YEHMS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnnane ¢opMmupoBaHMs OCHOB HAyyHOT'O MHUPOBO33PEHHUS, OCBOCHHUS
OOLIEHAYYHBIX METOJOB NTO3HAHUSA U OIbITa IPAKTUYECKOTO TPUMEHEHUST HAYUHBIX
3HAHUU M3ydeHHUE MpeaMera «XUMHUs» Ha YriayOJEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHBIMHM IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaIMeTHbIX obOsactell «EcTecTBeHHO-HayuyHble MpeaMeTsl», «Martemaruka u
uHpopMaTuKa» U «Pycckuil s13pIK U IUTEPATypay.

[Ipn u3ydyenuun ywyeOHOro mnpeaMera «XUMUs» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O M CpeAHEro oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBISIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU KakK o00JacTh COBPEMEHHOI'O €CTECTBO3HAHMSI, MPaKTUYECKON
JEATEIIBHOCTH YEJIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpeAMeTa MpPearonaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMHpOBaHHME TPEACTABICHUI: O MaTepUaIbHOM €IWHCTBE MHpAa,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil pojsu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  IpoOjemM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HUCTOYHUKOB YHEPTHUH, B
00eCreYeHnn palMOHaJIbHOTO MPUPOJONOIb30BaHUA, B (POPMUPOBAHUHU
MHUPOBO33pEHUsI U OOLIEH KyJIbTYphl YEJIOBEKAa, a TAaKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOI cpefe;

e OCBOCHME CHCTEMBl 3HAaHHM, JIEKAIIMX B OCHOBE XUMHUYECKOHN
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
IIOHATUM, 3aKOHOB U TEOPUUW XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPDHOM,  HAJIMOJIEKYJSIPHOM, O  TEPMOJAWMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMHUYECKUX PEAKUHU, O



XUMHUYECKOM PaBHOBECHH, PACTBOPaX M JUCIIEPCHBIX CUCTEMax, 00 00ImMX
Hay4YHBIX MPUHIMIAX XUMHYECKOTO IMPOU3BOJICTBA;

dbopmupoBaHue y oOy4Jarommuxcs OCO3HAHHOTO IIOHHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYCCKHX 3HAHWN ISl OOBSICHECHHSI
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, JJIi OOBSCHECHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, MMEIOIINX €CTeCTBEHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO pelieHus Ipo0jieM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a M OIICHKH C MO3UIMH DKOJOTHYECKOM 0€30MacHOCTH MOCIEACTBHI
OBITOBOI M MPOU3BOACTBEHHON JI€ATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOIb30BAaHUEM U  MepepabOTKOU
BCIIIECTB;

yIriyOJieHue  TPEJCTaBICHHUH O  Hay4dHBIX  METOJaX  ITO3HAHUS,
HEOOXOJUMBIX [ MPUOOPETEHUS] YMEHUM OPUEHTHUPOBATHCS B MHpPE
BEIIECTB M OOBSACHCHHUS XWMHUYCCKHX SBJICHUHM, HMCIOIIHX MECTO B
MPUPOE, B MPAKTUYECKON IEATEIBHOCTH U ITOBCEAHEBHOM KU3HHU.

B nuane peasm3anuu NEPBOOYEPENHBIX BOCIUTATEIBHBIX W PAa3BUBAKOLIMX
(GYHKIUI LET0CTHOW CHCTEMBI CpEeIHEro oO0Iiero oOpa3oBaHMs MPU WU3YYEHHUU
npeaMera «XuUMHS» Ha  YIIYOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIIUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHUM TPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKJIATHBIX HCCIICIOBAHUNA B XUMHH, (OPMUpOBAHHE MHUPOBO33PECHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAllUM K OOYYEHUIO U T[IO3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHMTaHWUIO  HAa  OCHOBE  YCBOCHHUSA
00I1IeYEeJIOBEYECKHUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIIBHBIX HHTEPECOB, HHTCIUICKTYAIbHBIX U TBOPUYCCKUX
criocoOHOCTEeW oOyuaromuxcsi, (GopMHUpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIEHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIJIOBUIO YCTIEITHON MPOo(deCcCHOHATBLHON U 00IIEeCTBEHHOU IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMHpOBaHWE yYMEHUH M HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTHYECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOM JAEATEIBbHOCTH.

OO6miee 4Kcio 4acoB, MPEAYCMOTPEHHBIX U1 U3YyUYCHUS] XUMUU Ha yTIyOJIEHHOM
ypOBHE cpejaHero obiiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HefIeNI0).



COJEPXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckre 0OCHOBbI OPraHUYECKON XUMHUM.

[IpenMer W 3HaYE€HHWE OPraHUYECKOM XHMMHUHW, TPEACTABIECHUE O
MHOT000pa3iy OPraHUYECKUX COETHMHEHMIA.

DNEeKTPOHHOE CTPOEHUE aToma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToMma YIJepojia. XHUMHYECKas CBS3b B
OpraHUYECKUX COENMHEHMSIX. Tumbl TUOpUAM3AlMM aTOMHBIX oOpOuTanen
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBIA U JIOHOPHO-
akuenTopHbli). Tumbl nepekpplBaHUs aTOMHBIX OpOHUTaNedl, G- U T-CBA3M.
OnuHapHasi, ABOMHAasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJEKYJax
opranuyeckux BemiecTB. IloHsTHE O CBOOOAHOM pagukane, Hykieopuie u
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeanHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpE MOJIEKYJl. 3HAYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COeNMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CrpykTypHble (GOpMyNbl pa3IUYHBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHass. M3omepus. Bunabl wn30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DneKTpoHHBIE YPHEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEKThI).

[IpencraBnenne o KiIaccUpUKAIMKU OpraHUYecKUx BemlecTB. [loHsTHe o
¢bynkunoHanbHOM rpymnmne. ['omonorus. ['omonornueckue psanpl. CucreMaTuyeckast
HoMeHknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHocTn M Kiaccu(UKAIMs OpraHndeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKIINHA B OPTAaHUUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HAKOMJIEHHUE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepualaMd Ha HUX
OCHOBE, OIIBITBl IO IPEBPALICHUI0 OPraHUYECKUX BEIIECTB IPU HArpeBaHUHU
(mnaBieHue, OOYyTIMBaHHE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJENEH MOJIEKYI
OpTraHWYECKUX BEILIECTB.

YraeBoaopoasl.

Ankanbl. 'oMosiornueckuii psaj ankaHoB, o0mias GopMyiia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AIKAHOB, SP°-
ruOpUIN3ainsl aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmveckne CBOHCTBA
aJIKaHOB.



XVAMHMYECKHE CBOMCTBA QJIKAHOB: PEaKUMH 3aMELICHUs, W30MEpHU3aLuH,
JNETUIPUPOBAaHUS, LIUKIN3ALNY, IUPOJIN3a, KPEKUHTa, TopeHus. IIpencrasnenne o
MEXaHU3ME PeaKIMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTyYEHUs U TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHOCTH
CTPOEHMSI M XHMMHMYECKHX CBOMCTB MasbIX (LMKIONPONAH, LMKIOOyTaH) H
OOBIYHBIX (IIMKJIONEHTAaH, LHUKJIOIeKCaH) LUKIOAIKaHOB. CrocoObl MOIXy4YeHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankensl. ['oMoyiorudeckuil psii aakeHoB, oOmas (hopmyiia, HOMEHKIATypa.
DIEKTPOHHOE M  INPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN QIKEHOB, Sp*-
ruOpuan3anusi aTOMHbIX opOuTanei yriepoja, 6- U m-CBA3U. CTPyKTypHas U
reoMerpudeckas (muc-tpaHc-) wuzoMepus. Dusnmyeckne CBONCTBA aJKEHOB.
XWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAVHEHUS, 3aMEIIEHUS B O-MOJOKEHUE
IIpU JBOMHOM CBSI3M, NOJMMepu3auuu U okucieHusd. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakiMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanusa
COMPSKEHHBIX JUEHOB. CrIOCOOBI MOJTyYeHUsI U MPUMEHEHHUE aJIKaJUEHOB.

Anxunbl. 'oMoJ0rH4ecKkuil psii alKMHOB, 001as popMyiia, HOMEHKIATYpa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3anusi aTOMHbIX opOuTaneil yriepoaa. dusznyeckue CBOMCTBA aTKHWHOB.
XYUMHYECKME  CBOWCTBA:  pEaKUMM  NPUCOCIWHEHHUSA, JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIICHHS. KHCIIOTHBIE CBOMCTBA AJIKUHOB, NMEIOIIHNX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHBIE peakIuu Ha TPOHUHYIO CBs3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaTuyeckue YrieBoaopoasl (apeHsl). ['omMonoruyeckuili psifi apeHoB,
obmiast opmyIa, HOMEHKIIATypa U U30Mepus. DINEKTPOHHOE U NMPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. dusmveckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIuu 3aMelIeHHsI B OCEH30JIbHOM KOJIbIIE U
YTIEBOAOPOJAHOM pajuKalie, pPeaklMd MNPUCOCAUHEHUS], OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBieHre 00 OpPUEHTUPYIOIIEM JICHUCTBUM 3aMECTUTENICH B
OCH30JbHOM KOJIbLIE Ha TMpHUMEpEe aJKWIbHBIX pPATUKaJIOB, KapOOKCHUIHHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIIbI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUs U
MPUMEHEHUE apOMATUYECKUX YTIEBOAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxiaeHue.
KameHHbI#1 yronas u mpoAyKThl ero nepepadborku. CrnocoObl nepepaboTku HedTH:



NEPErOHKa, KPEKUHI (TEPMHUYECKHM, KaTaIUTUYECKHM), PUPOPMUHT, MHUPOJIU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHUE B IPOMBIIINIEHHOCTHU U B OBITY.

['eHeTnuecKas CBA3b MEXIY PA3IMYHBIMU KJIACCAMHU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIICHHs] TaJlofTéHa Ha TUAPOKCOrpyNIy, HUTPOrpynny, HaHOIPYIIILY,
amuHOrpynmy. /JIeficTBHe Ha TaJOrEHIPOU3BOIHBIE BOAHOIO M  CIHPTOBOIO
pactBopa mEnoyu. B3anMoaeicTBUE NHUrajloreHalKaHOB C MarHUEM M LIUHKOM.
[lonsatne 0 METAJUIOOPraHUYECKUX COCAUHCHUSX. Hcnonp3oBanue
TaJIOTEHIIPOU3BOJHBIX  YTJIEBOAOPOJOB B OBITY, TEXHHKE U TPH CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
u3ydeHue (PU3MUECKUX CBOMCTB yIJI€BOJOPOJOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakluii YrJieBOJOPOJOB Pa3IMYHBIX KJIacCOB (0OeciBedMBaHWE OpPOMHOW WIIU
MOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajius, B3aUMOJCIHCTBUE alleTUJIeHa C
aMMHauHbIM pacTBopoM okcuga cepeodpa(l)), kadecTBeHHOE OOHapyKeHUE
yriaepoja MW BOXOPOJAa B OPraHMYECKUX BEIIECTBAX, IMOJYyYECHHE OSTHJIICHA U
U3y4EHUE €ro CBOMCTB, O3HakomiieHHEe ¢ KoyuekuusmMu «Hepts» n «Yromby, c
oOpa3laMM IUIACTMAcC, KaydyyKOB M PE3UHBbI, MOJEIUPOBAHHE MOJIEKYJ
YII€BOAOPOA0B U FaJOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucnopoaconepxaiiue opranuyeckue CoeAUHEHMS.

[TpenensHble OomHOATOMHBIE CHUPTHL. CTpoeHHEe MoJieKysl (Ha MpuMmepe
METaHOJIa W J3TaHoida). l'oMonoruueckui pdan, obmas Qopmyna, u30Mepus,
HOMEHKJIaTypa U  kinaccupukanus. Dusnyeckue CcBOMCTBA  NpeneibHbIX
OJIHOATOMHBIX CHUPTOB. BogopoaHble CBS3M MEXAY MOJIEKYJIaMHU CIHPTOB.
XHWMHMYECKHE CBOMCTBA: pEAaKIMM 3aMEIICHUs, JEruApaTaluy, OKHUCIIEHUs,
B3aUMOJICCTBUE €  OpPraHMYECKMMHU M  HEOPraHWYECKHMMHM  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIIUPTHL. [[eliCTBUE 3TaHOJIAa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJYy4YEeHUs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocthie a¢dupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (HUBHUYECKUX H
XUMHYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATWICHIJIMKOJNb M TIULEepuH. Du3nueckue u
XUMUYECKHE CBOWCTBA: PEAKIMU 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHMYECKUMU
U HEOPraHWYECKHMMM KHCIOTaMHM, KayeCTBEHHAs peakUus Ha MHOTOATOMHBIE
cnuptel. [IpencraBieHne o MexaHU3ME pPEAKIMN HYKICO(PUILHOTO 3aMelleHusl.
JeiictBue Ha opraHu3Mm denoBeka. (CrnocoObl TOJyYeHHs] U TNPUMEHEHHUE
MHOT'O2TOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIUSHHE TUAPOKCOTPYIIIBI U
oenzonpHOrO simpa. dusmueckue cBoicTBa (penona. OCoOEHHOCTH XUMHUYECKUX



cBOMCTB (eHona. KayecTBeHHble peakuuu Ha QeHos. TokcHMYHOCTH (eHoda.
CrniocoObl osrydenus v npuMenenue penona. Genondopmanbaeruanas cMoa.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWMJIBHOW TPYIIIBI. ['OMOJIOTHYEeCKHE PSABl albJETHIOB U KETOHOB, OOIIas
dbopmyrna, m3oMepuss U HOMEHKIaTypa. (DU3MUECKHE CBONCTBA albJCTHIOB H
KETOHOB. XMMHYECKHME CBOWCTBA  albACTHAOB M  KETOHOB:  pEaKUuu
npucoeanHeHus. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJlbICTUbI.
CriocoObI IOTydeHHS ¥ PUMEHEHHE aTbJICTHIOB U KETOHOB.

OmHOOCHOBHBIC TIpeIEIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIatypa. @u3nueckrue CBOMCTBa
OJIHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOJHBIE CBS3U MEXITY
MOJIEKYJIaMU KapOOHOBBIX KHCIIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi 3TepudUKaIlMU, PEAKIUU C Y4YaCTUEM YTJIEBOJOPOJHOTO pajuKaia.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMPENEIbHBIX M apOMATHUYECKHX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpeacraBuTenu BbICHIINX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MaJIbMUTHUHOBAS, OJICMHOBAs, JUHO/IEBAS,
JIUHONEeH08as KUCIOThl. CrIOCOOBI OJTyYEHHUS U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUs H
HOMEHKJIatypa. Pu3nyeckue M XMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOHW M
HIETIOYHOM cpee.

Kupsi. Ctpoenue, pu3MUecKue U XMMUYECKUE CBOMCTBA XKUPOB: TUAPOJIH3 B
KHCJION U 11enoYHou cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPH AIINX OCTATKU
HETpPEETbHBIX JKUPHBIX KUCIOT. JKUphl B IpUpo/IE.

MBpbI1a KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT, UX MOIOIIECE JCHCTBHE.

O6mras xapakTepucTuka yriaeBojoB. Kinaccudukaius yrieBoaos (MOHO-, AU-
U monucaxapunbl). MoHOcaxapuabl: TJIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. OU3NYEeCKUe CBOMCTBA W HaxOXXJIACHHE B Ipupoje. DOoTOCHHTES.
XUMHUYECKHE CBOKWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJIECTHIHON
TpyNI, CIOUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHneHue TIIOKO3bI, €€
3HAYEHHUE B KU3HEICITEIbHOCTH Opranu3ma. Jlucaxapuipl: caxaposa, MajibTo3a U
nakTo3a. BoccraHnaBiMBaronme 1 HEBOCCTAHABIMBAIOIIME AUCaxapubl. [ uapoans
nucaxapunoB. Haxoxaenue B mpupose u npumenenue. [lomucaxapuabl: Kpaxmall,
INIMKOTeH W 1eunono3a. CTpoeHHe MakKpoOMOJIEKYJl Kpaxmana, TJIMKOT€eHa |
neJTtoo3bl.  PU3MYECKHME CBOWMCTBA KpaxMalla M UEJUTIOJIO3bl. XHMHUYECKHE
CBOMCTBA KpaxMasia: THAPOJIN3, KAYECTBEHHAs PEaKUus C UOAOM. XHUMHUYECKHE
CBOMCTBA IEJUIIONIO3bI: TUIAPOJIU3, TOTyuyeHue 3GUpOB 1eiuT003bl. [loHstue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TaTHBIN HIENK).



DKCNEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MPEBpaIIlCHU:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBHUE 3TAHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B albJETH] HA PACKAJIEHHON MEIHOW IPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BAHHE
BUJIEOMATEPHAIIOB), KAaYECTBEHHbIE PEAKUUA Ha albJeruabl (C THAPOKCHIIOM
nuammuHcepeopa(l) wu  ruapoxkcuaom  meau(Il)), peakmus raunepuHa
ruapokcuom Meau(Il), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa INIOKO3bl ¢ ruapokcuaom meau(Il), BzanmoneiicTue
Kpaxmajia ¢ MOJOM, PEIIEHUE SKCIEPUMEHTANBHBIX 3a/1a4 1o teMam «CrnupTel u
denomns», «KapbonoBsie kucnoTbl. ClioKHbBIE 3)UPBD).

A3oTcoaepxalniue OpraHu4yecKue CoeAHHEHM.

AMUHBI — OpraHUYecKue NMpou3BoJHbIe amMmmuaka. Kiaccudukanus aMUHOB:
anu(paTUYecKue M apoOMaTHYECKHE; IEPBHYHbBIE, BTOPUYHBIE U TPETUYHBIE.
Crpoenne MoJieKkys, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (PU3HYECKUE
cBOMcTBa. XMMHUECKOE CBOWCTBA aln()aTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
QIKWIMPOBAaHNE, B3aUMOJCHCTBUE IEPBUYHBIX aMHHOB C Aa30THUCTOW KHCJIOTOM.
Conu aJIKWIIaMMOHHSL.

AHWIIMH — TIpeACTaBUTENb AaMHHOB apomarudeckoro psga. CrpoeHue
aHwIMHA. B3anMHOe BiMsHUE TPyNN aTOMOB B MOJIeKyJie aHWInHA. OcOOeHHOCTH
XUMHUYECKUX CBOWCTB aHWIMHA. KadecTBeHHble peakiuu Ha aHWIMH. CrocoObl
NOJly4YeHUs! M TpUMEHEHHE aaudaTHUecKux amMHuHOB. llomyueHue aHunIMHA U3
HUTPOOEH3071a.

AmuHokucioTel. HoMenknatypa u nzomepus. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHUCIIOT:  TJIMUMH, ajJlaHuH. @DU3WYecKue CBOMCTBA  AMUHOKHUCIIOT.
XUMUYECKHE CBOMCTBA AaMHUHOKUCIOT Kak aM(OTEpHbIX  OpraHUYeCKHX
COCUHEHMM, peakuus MOJMKOHACHCAlUK, oOpa3oBaHUE MENTUIHOW CBS3H.
buonornyeckoe 3HayeHne aMUHOKUACTOT. CUHTE3 U THIPOJIN3 MENTHIOB.

benku kak npupojHbie nosuMepsl. llepBuuHas, BTOpHYHAs M TPETHUYHAS
CTpyKTypa OenKkoB. XHUMHUYECKHE CBOMCTBA OEJKOB: THAPOJIU3, JAEHATypauus,
KayeCTBEHHbBIE PEAKIIMH Ha OCIKU.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMs] BEIIECTB M HUX IPEBPAILECHHIA:
pacTBopeHre O€NnKOB B BOJE, JEHATypalus OEJIKOB MpU HArpeBaHUM, LIBETHHIC
peakuuu Ha O€JIKM, peIIEHUWE OJKCIEPUMEHTAJIbHBIX 33Jad [0 TeMaM
«A3oTcolepkallue ~ OpraHudeckne  coeauHeHus» u  «Pacmo3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouieKy IsIpHbIE COeTHHEHUS.

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3ALIMS U TIOJTUKOHACHCAIHS.

[TonumepHbie wmatepuansl. [lmactmacchl  (MONMMATUIIEH, MOJUIPOIUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJUKapOOHAaTHI,
noJimdTUICHTEpePTaar). Y Trin3aius 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaJIbHBIN Kay4yK, CHUHTETUYECKUE Kay4dyKu
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, U30NPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJIONOK, IEPCTh, MIETK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonmumepsl CHEUATbHOTO Ha3HAYEHHUS (Teron, KeBJIap,
AIIEKTPOIIPOBOJIAIIME TTOJIMMEPHI, OMopa3ziaraeMplie OJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
O3HAaKOMJIEHUE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3a7ad 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnbie 3agaumn.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCOBbIM  [JIOJIIM  3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAaXOXKJIEHUE
MOJIEKYJISIpHON  (OpMYJIbI OPTaHMYECKOrO0 COeAUHEHHUs 1Mo Macce (00bEMy)
MPOJYKTOB CroOpaHusi, MO KOJWYECTBY BelIiecTBa (Macce, 00bEMY) MPOTYKTOB
peakiui W/WIM HCXOJIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOPMYIIbI
OpraHMYeCcKOro BEUIECTBA HA OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIyYeHUsI, ONpPENENIEeHUEe JOJM BBIXOJAa MPOJAYKTAa PEAKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXpeaMETHBIX CBSA3€M MPU U3YYEHUH OPTraHUYECKOM XUMUHU B
10 knacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHSTUW, TaK U TOHSITUH, MNPUHATHIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01mue ecTeCTBEeHHO-HAYYHBIC MTOHATHUS: SIBJICHNE, HAYYHBIM (DaKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, HAOIIOICHUE, H3MEpPCHHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETTUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUYECKU YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEIECTBA, (DU3WYECKHE BEIMYUHBI, €IMHUIIBI WU3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buonorusi: kierka, opraHu3M, JKOcHUCTeMa, Ouochepa, Meradboau3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIl MUTAHUA, OpOKEHUE,



dboTtocuHTE3, nbIXaHUE, OCEJIKH, YIJIEBOABI, JKHUPBI, HYKICUHOBBIC KHUCIOTHI,
(hepMEHTHI.

['eorpadusi: mosie3HpIE HCKOTaeMbIe, TOTUINBO.

TexHonmoTHs: TNHINEBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHMS,
MOIOIITUE CPENICTBA, MAaTEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW 3nemMeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBBIC YMCJIA. JHEPreTUUYECKUE YPOBHHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHUEeCKUX 3JIEMEHTOB (S-, p-,
d-, f-snmementsl). PacrmpeneneHue HIEKTPOHOB IO AaTOMHBIM  OpOUTAIISM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHMH, SJICKTPOHHBIC KOH(UTYypalluu HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH u Ilepuoanyeckas cucreMa XUMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa M llepronnueckoil cuctemsl
XUMHYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpUEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJHOXHBIX BEHIECTB IO TpynmaM ¢ M[epuojaM. 3HAYECHUE
nepuoanueckoro 3akoHa /.M. Menneneena.

XyUMHUYeCKass CBSI3b. BHAbBI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuinueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJMHA CBA3U. [10JIsIpHOCTH, HATPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJIEHTHOW CBs3u. KpaTHbeie cBs3u. BomoponHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIAPHOTO M HEMOJEKYJSPHOTO  CTPOE€HHUs.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonsatne o mucnepcHeix cucremax. Mictuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccoOBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIPHAsT KOHIEHTpanus. HaceleHnusie u
HEHACBILLIEHHBIE PACTBOPBI, pACTBOPUMOCTh. Kpucranioruaparsl.



Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATIbHBIC
HAa3BaHMS OTIEIBbHBIX IPEACTABUTENIC HEOPraHUYECKUX BEIIECTB.

Knaccudukanusa XuMHUUeCKUX peakiuil B HEOPraHWYECKOM U OpraHUYeCKOM
XUMHH. 3aKOH COXPAHEHUS MAcCChl BELIECTB; 3aKOH COXPAHEHUS U MPEBpalICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (haKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

O6paTtuMble U HeoOpaTUMbIEC peaklui. XuMHuueckoe paBHoBecue. Koncranra
XAMHUYECKOTO paBHOBeCHUsA. DakTOpbI, BIMSIONIME HAa IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYpPA, JABJICHUE U KOHLUEHTPALMU BELIECTB, YYACTBYIOIIUX B
peakuuu. [Ipunun Jle [arense.

DnekTpoautuueckas gucconuanus. CuiabHble W clla0ble  3JIEKTPOJHUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PAaCTBOPOB: KHCIIOTHAs, HEUTpaJibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (pH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTemneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIBHBIE METOJbl HM3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEHUE TEPOKCUAAa BOJOPOJAa B MPUCYTCTBUU KaTaIM3aTopa, MOAEIU
KPUCTALUTNYECKUX PEIHIETOK, TPOBEJCHNUE PEAKIIUM MOHHOTO 0OMEHa, OTpe/eiieHre
Cpeabl PacTBOPOB C MOMOIIBI0 WHIAWKATOPOB, HM3YUYEHUE BIIMSHUSA PA3IAYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHYECKOW pEAKIMU M TMOJOKEHHE XUMHUYECKOTO
pPaBHOBECHSL.

Heoprannyeckasi xummusi.

[Tonoxenne HemetawuioB B llepuogumueckolt cucremMe XUMHUYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBA HEMETAJIOB. AJUJIOTPOIHUS HEMETAIJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
docdopa u yriaepona).

Bonopon. Ilonydyenue, ¢usndeckue M XHMHYECKHUE CBOMCTBA: PEaKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | MAPUIBL.
TorIrMBHBIE SJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOdydeHus, (QU3HUYECKUE |
XMMHUYECKUE CBOMCTBA. [ 'alloreHoBOAOpObl. BaxkHeume KUCaopoIcoiepKaiime
COCIMHEHUs TrajgoreHoB. JlabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI MOTYyYCHUS
rajgoreHoB. [[puymeHeHune rajoreHoB U UX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHble U MPOMBILIUIEHHBIE CIIOCOOBI MOMYyYEHHUS
kuciopoaa. @U3NUECKe U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUIBI.

Cepa. Haxoxpaenume B TpHUpPOAC, CIIOCOOBI TOJYYCHHS, (PU3MUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(IV), okcua
cepbl(VI). CepHucras u cepHas KHCIOTHI U HX coJid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHIL. [IpuMeHeHne cephl U €€ COETUHEHUM.

Azor. Haxoxxaenume B mpupoe, CHocoObl MOMy4YeHHUs, (QU3UUecKue u
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI ¥ X coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHune azoTta
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®ocop. Haxoxnenue B mpupoie, cnocoObl MOIy4YeHHs, (pu3Mueckue u
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciora u e€ conu. IIpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
ynoOpeHus.

VYrinepon, HaxoxAeHHEe B NpUpoAe. AJUIOTPONHBIE  MOAM(PHUKAIUU.
dusnueckue U XUMHUYECKHE CBOICTBAa NPOCTHIX BELIECTB, O0OpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrinepona(IV), yrombHas kuciotra u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKHU. IIprMeHeHue mpocThIX BEIIeCTB, 0OpPa30BaHHBIX YIJIEPOJOM, M €ro
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupojne, CrnocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporctBa. Oxcun kpeMHusi(IV), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHenue kpeMHus U ero coeAuHeHuil. CTeKs0, ero noixy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamuioB B Ilepruoandeckoil cucteMe XMMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
¢u3nueckue cBorcTBa MeTamioB. [IpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CnuiaBbl METaJIOB.

DNEKTPOXUMHUYECKUN PsiJl  HampspkeHuid  MeTtamuioB.  OOmue  crnocoObl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIUsl, MAPOMETAILTYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu metauioB. CrocoObl 3alUThl OT
KOPPO3HH.

O6mast xapakrepuctuka MeTtamioB [A-rpynmnsl [lepuonnueckoil cucTemsl
XUMHYECKUX dyieMeHTOoB. Harpuii u kamwmii: mnomydenue, (Qu3HUECKUe WU
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCINHEHU.

O6mast xapakrepuctuka metaioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB. Marnuii W Kajblui: TmonydeHue, ¢GU3HUYECKHE U
XUMUYECKHUE CBOMCTBA, NMPUMEHEHHE MPOCTHIX BEIIECTB U HX COEIUHEHHI.
XKécTtrkocTh BOJBI U CIOCOOBI €€ yCTpaHEHHUS.



ATIOMHUHMI: TTOTyYeHue, pu3ndeckue 1 XMMUYEeCKue CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIlleCTBa M €ro coeAuHeHud. AmdorepHble CBOMCTBAa OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI aTFOMUHUS.

OOmasi XxapakTepucThka MeTauioB 1o004HbIX mnoarpynn (b-rpymnm)
[Iepronnueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3nuecKue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKCHAbI U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U JuUXpoOMaThl, UX
OKHCJIUTEIbHBIE CBOMCTBA. [loyueHrne u npuMeHeHne Xxpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranat kanusi, €ero OKUCIUTEIbHBIE CBONCTBA.

du3znyecKkrue U XUMUYECKUE CBOWCTBA JKeJie3a U ero coeAuHeHud. OKCUpbI,
rugpokcuanl u conu xeneza(ll) u xenesa(Ill). [Tonydyenue u npuMeHeHUE Kene3a
Y €r0 CIUIABOB.

Pu3nuecKue U XUMUYECKHE CBOMCTBA Meau U €€ coeauHeHuil. [lonyuenue u
IIPUMEHEHHUE MEJIU U €€ COCAUHECHUMU.

[Muuk: momydyeHue, (U3MYECKHE U XUMHUYECKHE CBOMCTBA. AMQOTEpHbIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [IpuMenenue
[IAHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KUCJIOPOJIE, HM3YYECHHME KOJUIEKIMU «MeTamnsl W CIUIaBbD», B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeJI04Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTraHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHbl METAJJIOB, B3aMMOJEHCTBUE TUAPOKCUIOB ANOMUHUS U LHUHKA C
pacTBOpaMU KHUCJIOT U IIEJOYEH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aJa4 M0 TeMaMm
«l"amorens», «Cepa u e€ coenuHeHus», «A30T U (hochop U UX COCAUHEHUS,
«MeTasibl TJIaBHBIX TOATPYI», «MeTauibl TOOOYHBIX MOATPYIII.

XuMHuS U KU3Hb.

Ponp xumuu B o0ecriedeHuN yCTOWYMBOTO pa3BUTHUS yenoBedecTBa. [lonsTue
O HAy4YHbIX METOJIaX IO3HAHUS M METOAOJIOTMA HAYYHOrO MCCIEAOBAHUS.
Hay4Hble mpuHIMIBI OpraHU3aIui XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliiieHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEUIITUX BEIIECTB (Ha MpUMEpE MPOU3BOJICTBA aMMHAKA,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CTTOCOOBI TTOIYYSHHUSI METAJUIOB |
CIJIaBOB. XUMMYECKOE 3arpsi3HEHUE OKPYKAIOMIEW CPEAbl U €ro IMOCIEICTBUA.
Ponp xumMuu B o0ecrieueHnu YHEPreTuIeckoil 6€30MacHOCTH.

Xumusg U 300pOBbe 4enoBeka. JlekapcTBeHHble cpencrtBa. [IpaBuia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUHN B pa3BUTUU MEIULIUHBI.



XUMHMSI THIIK: OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poib Xxumuu B
oOecreyeHuu MUIIeBOM 0€3011acCHOCTH.

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0e30MacHOr0 MCHOJIb30BaHUsl IPENaparoB OBITOBOW XWMHUU B TOBCEIHEBHOM
KU3HU.

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

XUMHS B CEIBCKOM X03siicTBe. OpraHn4ecKrue 1 MUHEpAJIbHbIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MAaTepuaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérnblie 3agaun.

Pacuétel: Macchl BelecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce Wi OOBEMY OJIHOIO W3 YYacCTBYIOUIMX B PEAKIUU BEILIECTB,
Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIU OJHO U3
BEIIIECTB HMMEET IMpuMecH, Macchl (00BbEMa, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
peakuyu, €ciad OJHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C ONPEACIEHHOU
MacCcoOBOM [JI0JIEW pPAaCTBOPEHHOTO BEIIECTBA, MAacCOBOM JOJM W MOJSPHOU
KOHLIEHTpalluu BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MPOAYKTA PEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  W3YYEHUH OOHeH W
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIIUX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSTHH, TPUHATHIX B OTACJIBHBIX
MpEeIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1mMe ecTeCTBEHHO-HAYYHbIC MTOHATHUS: SIBJIEHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeOopHusl, 3aKOH, aHAJIN3, CUHTE3, KJaccu(uKalus, MepuoIudIHOCTh, HAOII0ICHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®uzuka: Marepusi, MUKPOMHUpP, MAKpOMHUpP, aTOM, D3JEKTPOH, NPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEIIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSHHE BEIIEeCTBA, HACAJbHBIA ras,
bu3nYecKue BeIMYHUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTBI, OCJIKH, KUPbI, YTIEBOIbI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U IMOTOK 3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC MTOPOJIBI, TIOJIE3HBIC HCKOTAeMbI€, TOTLIINBO,
pecypcHl.

TexHonorus: XMMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYprusi, CTPOUTEIbHBIC
MaTepHalbl, CEIbCKOX03IiCTBEHHOE MPOU3BOACTBO, MUIIEBAs TPOMBIIIICHHOCTD,
dapmaneBTHUECKas POMBILIEHHOCTb, MIPOU3BOACTBO KOCMETHYECKHUX



npenaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX MATCpPHUAIOB, OJCKTPOHHAA
IMPOMBINIIICHHOCTb, HAHOTCXHOJIOTHUH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A ITPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS TpeaMeTa «XHUMHUsS» Ha YPOBHE CPEIHEro
o0mero o0pa3oBaHMS BBIJIEICHBI CIEAYIOINIME COCTABJSIONIME: OCO3HAHUE
OOy4arolMMHUCST POCCUICKON TpakJaHCKOH HWAEHTUYHOCTH; TOTOBHOCTHh K
CaMOpa3BUTHUIO, CAMOCTOATEIBHOCTU U CAMOOIPEAEIICHUIO; HATMYME MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIECTBE TpaBUJIaMHd M HOpPMaMH TIOBEJCHUS; HaJIHune
IIPABOCO3HAHUS, SKOJOTUYECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTh 1IEJIU U CTPOUTH
KU3HEHHBIE TIIaHBbI.

JIMYHOCTHBIE pe3yNbTaThl OCBOGHMS IMpeaMeTra «XHUMHS» OTpakaroT
c(OpMUPOBAHHOCTh OTBITA TO3HABATETLHOM W TPAKTUYECKON IEATEIBHOCTH
OOy4YaronmMxcs B MPOLECCE peATU3ALMKI 00pa30BaTENbHON AEATENHHOCTH.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHMSI MpeaAMeTa «XHUMHS» OTpa)xkaroT
C()OPMUPOBAHHOCTh OIBITA I[O3HABATEIBHOM W TPAKTUYECKON JEeATEIBHOCTH
oOyyJarommxcsi B MpOoIEecce pean3aiuu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpasKaaHCKOr0 BOCIIMTAHUA:

OCO3HaHUs 00YYaIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEM,
YBa)KEHHUS K 3aKOHY U MPAaBONOPSIKY;

NPEJCTaBICHUS O COIMAIBHBIX HOpMax H TMpaBUJaX MEXJIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JIE€ATEIbHOCTH IPU CO3AaHUU
y4€OHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TO3HABATENBHBIX 3a7ay, BBIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh W TPHUHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apTyMEHTHI IPYTUX NPH aHAIHN3E Pa3IUIHBIX BUJIOB YICOHOU eATEIHHOCTH;

2) IATPHOTHYECKOT0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HAacCJEIUIO
OTE€YECTBCHHON XMMUH;

YBOXEGHHUS K TPOIECCY TBOPUECTBA B OOJIACTH TEOPHUH W TMPAKTUIECKOTO
NPUJIOKEHUST XUMHH, OCO3HAHHsI TOTO, 4YTO JaHHbIE HAYKH €CTh pe3yJbTaT
JUINTEIbHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TpyAa YYEHBIX U MPAKTUKOB;



WHTEpeca M I03HaBaTEJIbHBIX MOTHUBOB B IMOJYYEHUU U TMOCIEAYIOIIEM
aHanu3e WH(POpPMaAIMU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUM, CBA3aHHBIE C XUMUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJCHUE M TOCTYIKH CBOMX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUN
MOCTYTKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOMMOCTH OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3UUYECKOMY M
MICUXUYECKOMY 30POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpalleHusi C BeHleCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOM AEATEIBbHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI HHIUBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPUSITHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpya10BOIr0 BOCIIUTAHUS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeq0BaTeNbCKOM
JIEATeIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM ©W  APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/a4y
COI[MAILHOM HAMPaBJIEHHOCTH (B paMKax CBOET0 KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY U3Yy4YEeHUI0 Mpodeccuil pa3inyHOTro pojia, B TOM
YKCJIC HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 10 XUMUH;

YBaXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIWBHUIYAIbHOW TPACKTOPUU
oOpazoBanus, Oyaymieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB U
oTpeOHOCTEH 00IIeCTBa;

6) 3K0J10THYeCKOr0 BOCIUTAHUS:

HKOJIOTMYECKHU 11€JIECOO00PA3HOT0 OTHOIIEHUSI K MPUPOAE KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KU3HHU HA 3EMIIE;

MOHMMAaHMS TJIO0AJTBLHOIO XapaKTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJITHON U COLMATILHOM CpEIbl;



OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUH XUMHH  JUIs
pELIEHHs BOIIPOCOB PAIMOHAIIBHOTO PUPOJOTNIOJIb30BAHMS;

AKTUBHOTO HEMNPUATHUS JICUCTBUW, NPUHOCIUIMX BpPEI OKPYKAIOUIEH
MPUPOIHON Cpelie, YMEHHsI TPOTHO3UPOBATh HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBILIUIEHUS, IKOJIOTHYECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33pPEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUA
HayKH 1 OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl CHeuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
GbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpY)KarolIeM MHUpE Kak O €IMHCTBE MPHUPOJbI U YelIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHEHUS
MPUPOJIHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHH JJII  COBPEMEHHOH
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO37aHMM HOBOW 0a3bl MaTepUATbLHON KYyJIbTYPbl, B PEIICHUH TJIO0ATHHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, 00€CTICUCHUN
YCJIOBUHM YCHENIHOTO TPYJia U SKOJOTMUYECKU KOMGMOPTHOM JKU3HU Ka)JA0ro 4YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHMMaHUs CYHIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUS JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPY’KaIOIIEro Mupa u
MPOUCXOMSINIUX B HEM U3MEHEHHM, YMEHUS JieJlaTh 000CHOBAHHbBIC 3aKITIOUCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
peleHus Tpo0JIeM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K O3HAHUIO, UCCIIEI0BATENbCKOM NeSITEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM0OOOpa30BaHUI0, K AKTUBHOMY IIOJyYCHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHH C )KM3HCHHBIMH OTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTAM TpyJAa B paziuyHbIX chepax npodeccruoHaabHOM
JEATEeIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHS MPOrPaMMBbI MO XUMHUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyUMble i1 (OPMHUPOBAHHA  MHUPOBO33pEHHUS  OOy4aroumxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE MOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa U CHEHU(PHKY METOAOB IO3HAHMS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IPOIECC, CUCTeMa, HAyYHBIA (DaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHNe, HAOI0IeHNE, U3MEPEHUE, SKCIIEPUMEHT U JpyTHe);

YHHUBEpCaJbHble y4eOHbIE JEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

peryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTD oOyyJarommxcs UCIIO0JIb30BaTh OCBOECHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHBIC
JICCTBUS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

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

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

1) 0a30Bble JIOrHYecKHe JTeCTBUSI:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI ACATEIIBHOCTHU C MOCTABICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIICJIATh XapPaKTEPHBIC MPU3HAKUA TOHSATHUH W YCTAHABJIMBATh MX B3aWMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTIACIbHBIX (PaKTOB U
SIBIICHU;

BHIOMpaTh OCHOBAHWSI M KPUTEPUU I KJIacCU(PUKAIIMKU BEIICCTB M
XAMUYECKUX PEAKIINM;

YCTAHABIIUBATh IPUYUHHO-CIICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSMU,

CTPOUTH JIOTMUECKWE PACCYXXJeHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIB3YEMBIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYEcKas ¢opmysia, ypaBHEHHE XHUMHUYECKOU



peaklMy — MpU PEIICHUHd Y4YEOHBIX MO3HABATEIbHBIX M IMPAKTHUUECKUX 3ajad,
NPUMEHSTh Ha3BaHHbIE MOJCIIbHBIC TIPEJICTABIICHUS ISl BHISABICHUS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB U XUMHUYECKHX
peakuuii;

bopMyIMpOBaThH 1IENIU U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABICHHBIE
U CaMOCTOATEIBHO CQOPMYIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (DOPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJECTh HABBIKAMU CAMOCTOSTEIBHOIO IIJIAHUPOBAHUS M IIPOBEICHHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAaHHBINA OTUET O POAEIaHHON padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEelIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) pab6ora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B Pa3jIMYHbIX HCTOYHUKAX HH(poOpMauuu (Hay4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPABOYHBIE TMOCOOUS,
pecypcbl MHTEpHETa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (OpM
IIpe/ICTaBIICHNUS, KPUTUYECKH OLICHUBATh eé JIOCTOBEPHOCTh u
HEIIPOTUBOPEYNBOCTB;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orOope wuHpOpMaIMK, HEOOXOAMMOM [JIsi BBINOJHEHHMS y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
uHpopmaiuu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMHUYECKOM HMH(pOpMaIMeil: MNpPUMEHATh MEXNpeAMeTHbIEe (pu3uueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3aaBaTb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XO0AC AKUaJiora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIaTh C TMPE3CHTAIMEH pe3yIhbTaTOB ITO3HABATEIBHOU JCSITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MIIM COBMECTHO CO CBEPCTHUKAMH MPH BHITIOJTHCHUH
XAMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
W3Y4aeMBbIX BEIIECTB, peaau3alui yueOHOTO MPOEKTa, U (POPMYyIUPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM MPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYXX/IeHUSI U 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOSITEJIbHO IIJITAHUPOBaTh W OCYIIECTBIISITh CBOKO TO3HABATEIIBHYIO
JeSITEIbHOCTh, OMNpeAcisia €€ LeJd M 3adayd, KOHTPOJHMpPOBaTh U 1O MeEpe
HEOOXOJIMMOCTH KOPPEKTHPOBATh IpejlaraéMblii aJIrOpUT™M JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YE€OHBIX UM HCCIENOBATEIbCKUX 3a]ay, BbIOMpaTh HauboJsiee
3 PeKTUBHBIN CMOCO0 HMX pEIICHHS ¢ Y4ETOM TOJIyYCHHS HOBBIX 3HAHUH O
BEIIECTBaX U XMMUUYECKUX PEAKIIMSX;

OCYILECTBJIAITE CAaMOKOHTPOJIb JESATEIBHOCTH HA OCHOBE CaMOaHaau3a M
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE€ pe3yabTaThl OCBOEHUS MPOrPaMMBbI [0 XUMHUU HA YIiyOIEHHOM
YPOBHE Ha YPOBHE CpeJHEro oOuero o0pa3oBaHHs BKIIOYAKOT CHEHU(PUYECKUE
JUIs y4eOHOTro npeaMeTa «XUMHUs HayuyHble 3HAHUS, YMEHUS U CIOCOObI AeUCTBUN
[0 OCBOEHHIO, MHTEPIPETAMU U NpeoOpa3oBaHUIO 3HAHUM, BUABI E€ATEIbHOCTU
M0 TIOJYYEHHUIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAHUW B PA3NMYHBIX YUYEOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYAlUsX, CBI3aHHBIX C XUMUEH. B
IIpOTpaMMe II0 XUMHUHM NPEAMETHBIE PE3YyJbTaThl IPEACTABICHBl MO TOJAaM
WU3YUYCHHS.

10 KVIACC

[IpenmeTHBIE pE3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPAXKAIOT:

c(OpPMHPOBAHHOCTh MPEACTABICHUI: O MECT€ M 3HAYEHHH OpPraHU4eCKOM
XUMHUHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poju B OOECIEYEHUU YCTOWYMBOTO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUYECKOM, SJHEPTeTUYECKON U



NUIIEBO 0€30MaCHOCTH, B PAa3BUTUM MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB HHEPTUH, B oOecrieueHun palMoOHAIBHOTO
MPUPOAOIOIL30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUSI U OOILIEH KYJIbTYpHI
YEJIOBEKa, a TaKXe 3KOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TTOHATUS — XUMUYECKUHN JIEMEHT, aTOM, SIAPO U DIEKTPOHHAS
o0oyouka aroma, Ss-, p-, d-aTOMHBIE OpOWTaM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI aToMa, TUOpuAu3alsi aTOMHBIX OpOUTalield, HWOH, MOJEKYJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCJICHHS, XUMHUYECKasl CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKENET, (PYHKIMOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opMmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHBIE), HM30MEpPUsl CTPYKTYpHas M NPOCTPAHCTBEHHAas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pAJl, TOMOJOIH, YIIEBOAOPO/BI,
KHCIIOPOJ- U a30TCOAEPKAIINE OPraHWYECKHE COCIUHEHUS, MOHOMEp, IOJINMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHHUS OPraHMUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TPEeBpAILCHUS OJHEPrUM TPHU XUMHUYECKHUX PpEaKlUAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XUMHUHU, MUPOBO33PEHUECKHE 3HAHUS, JIeXkKallle B OCHOBE
NOHMMAaHHUS MPUUYMHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUM; MMpEeACTaBICHUS
O MEXaHW3Max XUMHUYECKHX peaklud, TEPMOAMHAMHUYECKUX W KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIMUSIHUM aTOMOB U TPYIIN aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3 dekTsl, opueHTanTsl 1 u Il pona);
(akToJIOTUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUH U OE30MacCHOM
UCIIOJIb30BaHUU BAXXHEMILIMX OPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKON
NEeATEIbHOCTH  YeJOBEeKa, OOIMX  HAYYHBIX  NPUHIMOAX  XHMHUYECKOIO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJA, TEPEPadbOTKH HEPTH);

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pHbIC NPU3HAKU TOHATHUH,
yCTaHaBIMBAaTh MX B3aMMOCBA3b, MCIOJb30BAaTh COOTBETCTBYIOIIME MOHATHUS MU
OIKMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

UCITOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEILECTB;

COCTaBIISITh YPABHEHHUS XUMHUYECKUX PEAKIUH M PACKPHIBATh UX CYIIHOCTH:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUNA  TMOCPEICTBOM  COCTaBJICHUS
ANIEKTPOHHOIO OallaHca JTUX peaKlMi, peakuuid HOHHOTO OOMEHa MyTEM
COCTaBJICHHSI X TOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJI OPraHUYECKUX BEIIECTB JJIs WILTOCTPALIUU
UX XUMUYECKOTO M MIPOCTPAHCTBEHHOTO CTPOSHUS;

c(hOpMHUPOBAHHOCTh YMEHHWH: YyCTaHABJIMBATh MPUHAICKHOCTh H3yUYCHHBIX
OpPraHWYECKUX BEIIECTB IO UX COCTaBy U CTPOCHUIO K OINpeIeIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHCTEMaTHYECKOUN
HomeHknatype (IUPAC) u npuBoauTh TpUBHAIBHBIC Ha3BaHUS IS OTIEIBHBIX
MPEJACTABUTEIICH OPraHMYECKUX BEIIECTB (ITUJICH, alleTHJICH, TOIYOJ, TJIHIEPHUH,
ATWICHTINKOIb, (eHOoN, (GOopMambIeTHl, aleTaabIeTH], aleTOH, MypaBbUHAsS
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAs, OJICMHOBAS, MAJIbMUTUHOBASI KUCIOTHI,
TJIMIWH, aJlaHuH, MaJbTo3a, (PpyKTO3a, aHWUIIWH, TUBUHWI, W30IPEH, XJIOPOMPEH,
CTUPOJI U IPYTHEC);

c(hOpPMHUPOBAHHOCTh YMEHHUS OIpEICTIATh BHUJ XHMHUYECKOH CBSI3M B
OPTraHUYECKUX COCAUHCHUSIX (KOBAJICHTHAs W HOHHAs CBsI3b, G- M T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMHUPOBAHHOCTh YMEHHUS TMPHUMEHATH TIOJIOKEHUSI TEOPUU CTPOCHUS
oprannueckux BeriecTB A. M. bytiepoBa s 00BbICHEHUST 3aBUCHMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
dbuznyeckrue M XUMHUYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJIKAHOB, IIMKI0AJIKAHOB, aJIKEHOB, aJKaJUEHOB,
QJKWMHOB, apOMaTHYECKHUX YIJIEBOJIOPOJAOB, CIUPTOB, aJbJACTHIAOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, IPOCTBIX U CIIOKHBIX dPUPOB, KUPOB, HUTPOCOCTUHCHUN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJOB (MOHO-, IH- W TOJHCAXapHIoB),
WUTIOCTPUPOBATh ~ TEHETUYECKYID  CBSI3b  MEXKJAY  HUMHU  ypaBHECHUSIMU
COOTBETCTBYIOIIUX XUMHYECKMX PpEaKIUMi C MCIOJIb30BAHUEM CTPYKTYPHBIX
(opmyu;

c(hOpMUPOBAHHOCTh YMEHHSI TOJTBEPXKJIAaTh Ha KOHKPETHBIX MpUMEpPaxX
XapakTep 3aBUCUMOCTH PEaKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COSTUHEHUM OT
KPaTHOCTH M THIIA KOBAJICHTHOM CBSI3H (O- M T-CBSI3H), B3AMMHOTO BIIUSTHUS aTOMOB
U TPYMI aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTJIEBOIOPOIHOTO
Colpbs (He(Thb, NPUPOAHBIM Tra3, Yroyb), CHOCOOBI €ro mnepepadoTKu WU
MPaKTUYECKOE TPUMEHEHHE TIPOIYKTOB MepepadOTKH;

c(hOpPMHPOBAHHOCTh BIAJICHUSI CHCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METOJaxX IMO3HAaHWUS — HAOJIOACHUN, U3MEPEHUH, MOJICIMPOBAHUH, YKCIICPHUMEHTE
(peaJIbHOM M MBICJICHHOM) U YMEHHS TPUMEHSTh 3TH 3HAHMUS;

c(hOpMHUPOBAHHOCTH yMEHUS MIPUMEHSITh OCHOBHBIC orieparuu
MBICJTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATU3ALMIO, BBISIBJICHUE MPUYUHHO-CIECICTBEHHBIX CBS3€H — I U3Y4YEHUS
CBOMCTB BEILECTB U XMMUYECKUX PEAKIUI;

C()OPMUPOBAHHOCTh YMEHUI: BBISBIISATH B3aUMOCBSA3b XMMUUYECKUX 3HAHUU C
MNOHATUSAMU M TPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJee OCO3HAaHHOIO NOHMMAaHHWS CYIIHOCTH MaTe€pUalbHOIO €JIMHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHMS MO OPraHUYECKOM XUMHM JJIs1 OOBSCHEHUS U
IIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIUX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

c(OPMUPOBAHHOCTh YMEHUW: TMPOBOJUTH PAcCu€Thl MO XUMHUYECKUM
dbopMynaM U ypaBHEHHUSIM XUMHUECKHUX PEAKIHH C MCIOJIb30BaHUEM (DU3UUECKUX
BeIMUMH (Macca, OOBEM Ta3oB, KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKIACHUI XUMUYECKON
(dopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJSIM XUMHUYECKHX 3JIEMEHTOB,
MPOJIYKTaM CrOpaHus, IIIOTHOCTH Ia3000pa3HbIX BEIIECTB;

c(OpMHPOBAHHOCTh YMEHHMI: MPOTHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUH  DKOJOTMYECKOW  OE€30MacCHOCTH  MOCIEACTBUSL  OBITOBOM U
IPOU3BOJACTBEHHON JIEATEIBHOCTH UEJIOBEKa, CBS3aHHOW C MepepaboTKON
BEILECTB, HCIOJIb30BATh NOJYYCHHBIC 3HAHUS JUIS IPUHATHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaLMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IJIaHUPOBATh U IMPOBOJMTH
XUMHUYECKUH 3KCHEpUMEHT (TMOJy4YyeHHEe M U3yYE€HHE CBOMCTB OpraHMYECKHX
BEILECTB, KAYECTBEHHBIE pEAKIMHM YIJIEBOJOPOAOB PAa3IUYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHMYECKUX BEIIECTB, PEIICHHUE HKCIEPUMEHTATbHBIX
3a/lady 1O pPAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM MPaBHII
O0e3omacHoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OOOpPYAOBAHHUEM,
dbopMynupoBaTh 1L€db HCCIEIOBaHMS, MNPEACTABIATh B pPa3IUYHOW (popme
PE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHIA:

cOOJII01aTh MPaBHUJIa YKOJOTMYECKH 11eJ1ecCO00pa3HOro MOBEACHHS B OBITY U
TPYJOBOM JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 3J0POBbS, OKPYXKAOIIEH
IIPUPOJHOM CPEIIbl U JOCTUKEHUA €€ YCTOMYMBOTO Pa3BUTHS;

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

aHAIM3UPOBATh 11€J1€CO00Pa3HOCTh MPUMEHEHHUS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOILLIEHUS PUCK-TI0JIb34;

c(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IMOUCK
XUMHUYECKON MH(OPMAIIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4yHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM nHPopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUUYECKYIO0 MH(OpMaluio, nepepadaTbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUH C IMOCTABJICHHON y4eOHOI 3a1ayeil.



11 KUIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OOmas U HeopraHuyeckas
XUMUS» OTPaXkaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUH: O MaTEepUATHLHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUW MPUPOJbLI, O MECT€ U 3HAUCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJId B OOECHEYEHHH YCTONYHMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOM, SHEPreTHUYEeCKOM W IMHINEBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JaHWU HOBBIX MAaTEPHAJIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIECUCHHM PAlMOHAILHOTO MPUPOAOIOIL30BaHUs, B
GbopMHpPOBaHUM MHPOBO33PECHHUS W OOMIeW KyJbTyphl 4YEJIOBEKa, a TaKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U TMPHUPOJIHOMN

cpene;
BJIQJICHHEC  CHCTEMOH  XHUMHYCCKHX  3HAHHH, KOTOpas  BKJIOYACT:
OCHOBOIIOJIAralONIUe MMOHATHS — XWMHUYECKHH JJIEMEHT, aToM, SJIpOo aToMa,

M30TOIIbI, AJIEKTPOHHAs 000JI0YKa aToma, S-, p-, d-aTOMHBIE OpOUTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajed, HOH,
MOJICKYyJIa, BaJEHTHOCTb, DJICKTPOOTPHUIATEIBHOCTh, CTENEHb  OKHUCJICHHUS,
XUMHUYECKasi CBs3b (KOBaJCHTHAs, HWOHHAsA, MeETAJUIMYECKas, BOJIOPOIHAs),
KpUCTAUTMYECKasl PEIIETKA, XUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJIEKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JIUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHCIHTENIb, BOCCTAaHOBUTEIb, TEIJIOBOKH AddeKT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMHUYECKON pEeaKIui, XUMUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOpUS AJIEKTPOJUTHUYECKON TUCCONMALNM, TEPUOIUUECCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAICHUS] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JICUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJHUYECKHUI S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JIeKallMe B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTAaBJACHUS O CTPOCHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJICKYJSPHOM |
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJACTAaBICHUS O MEXaHU3Max XHUMHUYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKHUX  3aKOHOMEPHOCTSIX  HX
MPOTEKaHMS, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAaX M JUCIEPCHBIX CHCTEMaXx;
(haKTOJIOTUYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUU U 0€30MacHOM
WCITOJIb30BAaHUU BAKHEHIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOMN
NEATETLHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHH: BBISIBJISATh XapaKTEPHbIC MPU3HAKU TTOHSATHM,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
ONMMCAaHWU HEOPTaHMYECKHUX BEIIECTB U UX MPEBPAIICHUN’;



C()OPMUPOBAHHOCTh YMEHMSI HCIIOJI30BATh XMMMUYECKYK) CHMBOJIUKY IS
cocTaBl€HUs (OpMyJl BEUIECTB M  YPaBHEHMM XUMUYECKHUX  pEaKLUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS ONPEAEIATH BAICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBaJICHTHA,
WOHHAsA, METaJUIMYecKasl, BOAOPOJHAs), THUN KPUCTALUIMYECKOM PEIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOM PEIIETKH, OOMEHHBIA U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHON CBS3H;

C(OPMUPOBAHHOCTb ~ YMEHMI:  KJIacCU(UUUPOBATH:  HEOPTaHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU 10 PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrolldx BEIIECTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHIO
CTEIICHE OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTaiau3aTopa U
JPYTHE); CAMOCTOATEIbHO BbIOMpAaTh OCHOBAHUSI M KPUTEPUU JUIs KilacCU(UKALUU
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUM;

c(OpMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI IEPHOJUYECKOTO 3aKOHA /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTHYECKYIO (DYHKIIUY;

C(OPMUPOBAHHOCTh YMEHHUH: XapaKTEepU30BaTh 3JEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHX DJJIEMEHTOB IIEPBOrO—YETBEPTOrO TMEPHOJIOB
[Tepuomnueckoit  cucremsl  J.M.  MeHneneeBa,  uWCOONBb3ys  MOHSTHUSA
«QHEPTreTUYECKUE YPOBHU», «IHEPIETUUYECKHUE IMOTYPOBHU», «S-, p-, d-aTOMHBIE
opOUTaIM», «OCHOBHOE M BO30YXKIEHHOE JHEPTeTUUYECKHE COCTOSHUS aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB XMMHMYECKUX AJIEMEHTOB U HUX
coeuHeHnd 1o nepuojgaMm u rpynnaMm llepuomnueckoit cucremsr [, N.
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX DJIEKTPOHHBIX 000JI0YEK;

C(OPMUPOBAHHOCTh ~YMEHUN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIAThH
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXIY HEOPraHWYECKUMH BELIECTBAMHU C
MTOMOIIBIO YPAaBHEHUI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIUIM;

C(OPMUPOBAHHOCTH YMEHHUS PACKpPbIBATh CYUIHOCTh: OKHCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpALIEHHBIX  HMOHHBIX  YPaBHEHWW;  peakUMdl  TUAPOJIM3a;  pEeaKkLuu
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEpe T’MIPOKCOKOMIUIEKCOB [IUHKA U aTFOMUHUS );



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XMMHUYECKUX PEakuil ¢ Y4ETOM HMX JHEPreTUYECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHHUsl CKOPOCTHM XHMMMYECKON peaklMM B 3aBUCHMOCTH OT pPa3jIM4YHbIX
(bakTOpOB, a TAaKKE XapaKTep CMEIIEHUS XUMHUUECKOTO PAaBHOBECHS 10| BIUSHUEM
BHeIIHUX Bo3aeicTBuid (mpuHumn Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIIJIEHHOIO MOJIYYEHHUs] CEPHOM KHCIOTHI, aMMHAKa,
oOIIMe Hay4yHbIE MPHUHIMIBI XUMUYECKHMX MPOU3BOJICTB; IEIECO00Pa3HOCTD
NPUMEHEHUS HEOPTaHWYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-TT0JIb3a;

C()OPMUPOBAHHOCTh BIJIAJICHUS CUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUS SIBICHUA NpUpPOAbl — HAONOJEHUE, W3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peasibHbI U MBICJIECHHBI ), UCIIOIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS NPUMEHSTh 3TH 3HAHUS MIPU SKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U Uil OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B IPUPOJIE,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B IIOBCETHEBHOW KU3HU;

C(OPMUPOBAHHOCTh YMEHHUS BBISBIISITh B3aMMOCBSA3b XMMHUECKUX 3HAHHUM C
MOHATUSAMU M TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
00J1€€ 0OCO3HAHHOTO MOHUMAaHUS MAaTePUAIbLHOTO €IMHCTBA MUPA;

C(OPMUPOBAHHOCTh YMEHHUSI MPOBOJUTH PACUETHI: C HCIOJIB30BAHUEM
HNOHSTUNA «MaccoBasi JI0JIsl BEILIECTBA B PACTBOPE» U «MOJISIpHAsT KOHLIEHTPALIUS»;
Macchl BEUIECTBA MM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO W3 YYACTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peakliy; 3HA4Y€HHUs] BOJOPOJHOIO MOKA3aTesisi pacTBOPOB KHUCIOT M LIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMMYECTBAa BEIIECTBA)
IPOJYKTa PEAKLMUH, €CJIM OJHO M3 UCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OMpe/IeIEHHOM MAacCOBOM J10JI€l pacTBOPEHHOTO BEIIECTBA WM JaHO B M30BITKE
(MMeeT TpHMECH); AOJIM BbIXOJA MPOAYKTa pEaKUUH; OOBEMHBIX OTHOIICHHM
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JIKCIEpUMEHT  (MIPOBEACHHWE  pEaKlMid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPraHUYECKUX BEUIECTB, ONpPEACIICHNUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOILIBIO HMHAWKATOPOB, M3YyUYECHUE BIUSHUA
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XMUMHYECKOM  pEakIuH, pelieHHe
HKCMEPUMEHTAIBHBIX 3afady 1o Temam «Mertamnsy u «Hemeramis») ¢
COOJII0/IEHMEM TpaBUil 0€30MacHOro OOpalleHus C BEIIECTBAMU U JTaOOPATOPHBIM
obopynoBaHueM, (GopMyJIupoBaTh I€Jb HCCIEAOBAHUS, TMPEJICTABIATH B
paznuyHO (opMe pe3yibTaThl SKCIEPUMEHTA, aHAIU3UPOBATh U OLEHUBATH HUX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHHI: COOIOATh MPaBUIIA MOJb30BAHUS XUMUYECKON
MocyIol M JabopaTOpHBIM O00OpyJAOBaHHEM, OOpalleHUs] C BEIIECTBAMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XHWMHUYECKUX
OTIBITOB, JKOJIOTMYECKH II€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESITEIPHOCTH B LIEISAX COXPAHEHHUSI CBOETO 3J0POBbSI, OKPYKAKOIIEH HNPUPOIHOU
Cpeapl W JOCTWKEHUS €€ YCTOWYMBOTO pa3BUTHSA, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'O JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, MOHUMAas cMbIca noka3arens 11JIK;

c(hOpPMHPOBAHHOCTh YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4dHAs U y9eOHO-HAydHAS
JuTepaTypa, cpeAcTBa MmaccoBor nHpopMannu, UHTEpHET U ApyTHe), KPUTHUYECKU
aHaJM3UPOBATh XUMHUUYECKYIO0 MHGOPMAIIUIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABIICHHOW y4eOHOI 3a1auei.
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a¢upsl. XKupsr
bu6mmoreka [IOK
33 YracRoE! ? https://m.eds00.ru/d69df650
Hroro no pazgeny 41
Pasnen 4. AzoTcoaepikaiye opranudeckue coelMHeHus
bubmuorexa [JOK
4.1 AMuHBI. AMMHOKHUCIIOTHI. benku 12 hitps-//m.cdsoo.ru/d69di650
Hroro no pazneny 12
Pa3zgea S. BoicokomoJieKkyJ/IsIpHbIE COeINHEHUS
5.1 BricokomonekysipHble COSTMHEHUS 6 bubmorexa [JOK
' P A https://m.edso0.ru/d69df650
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HaunmeHoBaHue pa3ieioB U TEM nudpoBbIe
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NpOrpamMmbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepnoandeckuii 3aKoH
bubnuoreka [IOK
1.1 u [lepronndueckast cucteMa XUMHUYECKUX 9
https://m.edsoo.ru/2dd5724
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 11 | bubmmoreka [JOK
) BEILIECTB https://m.edsoo.ru/2dd5724
bubnunoreka LIOK
1.3 X 19 1 3
HMHACCIHE peariini https://m.edsoo.ru/2dd57124
Hroro no pazgeny 39
Pa3nen 2. Heoprannyeckasi XuMust
bubmmoreka IIOK
2.1 H 1 1
eMETAIRT 3 3 https://m.edsoo.ru/2dd57124
b K
2.2 Mertanibl 23 1 2 nosmorexa O
https://m.edsoo.ru/2dd5724
Hroro no pazneny 54
Paszaea 3. Xumus u :Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUH. XUMHUA U 9 but6mmorekxa [IOK
’ ’KU3Hb https://m.edsoo.ru/2dd57f24
Uroro no pazgeny 9




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102






ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacon
Ne Hara DJIeKTpoHHbIe U pPOBbIE
Tema ypoxka KoHnTpoJubHbie IIpakTH4eckue
n/n Bcero U3ydeHHusi | 0o0pa3oBaTe/IbHbIC pecypchl
padoThI padoThI
[Ipeamer u 3HaueHUE
OpraHUYECKON XHUMUH,
1 OpeaCTaBICHUE O 1 bubmmorexa LHOK
p https://m.edsoo.ru/3686e6f5
MHOT000pPa3nuu OPraHuYEeCKUX
COeTUHEHUN
DJIEKTPOHHOE CTPOEHUE aTOMa
neponaa (OCHOBHOE U
2 }Bll(;36 XKIEHHOE COCTOSTHUSA) 1 bubmmnorexa [IOK
y ) https://m.edsoo.ru/Oce6fd4c
BasieHTHBIE BOBMOKHOCTH
aToma yriepoja
XuMHu4ueckas CBA3b B
OpPTraHUYECKUX COCTUHECHUSIX.
3 Mexanu3mbl 00pa3zoBaHUs 1 bubmmorexa [TOK
. p https://m.edsoo.ru/8d39f5c8
KOBaJIEHTHOM CBSI3H1, CIIOCOOLI
paspbiBa CBsA3EH
Teopus crpoeHus
. bubnmoreka [JOK
4 OpPraHUYECKUX COCTMHEHUM A. 1
https://m.edso00.ru/9¢595¢cb8
M. bytneposa
Buasl nzomepun: crpykTypHas
P PyITYpHAA, Bu6nuoreka [IOK
5 MPOCTPAHCTBEHHAS. 1

OneKTpoHHbIE 3P HEKTH B

https://m.edsoo.ru/b0e61661




MOJIEKYJIaX OPraHUYeCKUX
COEeIMHEHUI

IIpencrasienue o
KJaccuukanuu u

6 CHUCTEMaTUYeCcKas bubmorexa HOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIECTB

7 Knaccudukanus peaxiuii B bubnuorexa [JOK
OpPraHNYEeCKOW XUMHUHU https://m.edsoo.ru/ba5706aa
Cucremaru3zanus 1 00001IeHUE

g 3HAHWU 110 TEME bu6mmoreka [IOK
«TeopeTnyeckue OCHOBBI https://m.edsoo.ru/87a37cab
OPraHUYEeCKON XUMUU»

AJIKaHBI: TOMOJIOTUYECKHM PSI,
obmas popmyna,

9 HOMEHKJIaTypa U U30Mepus, bubnnoreka [JOK
JJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 Du3nvecKue U XUMUYECKHUE bu6mmorexa [IOK
CBOICTBA aJIKaHOB https://m.edsoo.ru/3137711c
Haxoxnenue aikaHosB B

11 apupoze. CrnocoObI HOMy4YeHUs bubmmorexa LOK

pupoze. ya https://m.eds00.ru/259b0a5b
Y IPUMEHEHNE ATKaHOB
[{uxmoankansl: o0Omas
2 dbopMyina, HOMEHKJIATypa U bubmuoreka [IOK

M30MepHs, 0OCOOCHHOCTH
CTPOCHUA U XUMHUYCCKHUX

https://m.edsoo.ru/156730d2




CBOWCTB, CIIOCOOBI ITOJIyYEHHS U
IIPUMEHEHHUE

13

Pemenue pacuéTHbBIX 337249 Ha
oTpeIeTICHUE MOJICKYJIIPHOM
(hopMyJIBI OPraHMYECKOTO
BEILIECTBA [0 MACCOBBIM JI0JISIM
aTOMOB 3JICMCHTOB, BXOAAIIUX
B ero coctaB. CHcTeMaTu3anus
1 000011IeHIE 3HAHUI 110 TEME
«IIpenenbHbIE YTIIEBOIOPOABI —
aJIKaHbI, [IUKJIOATKAHBI

bu6mmoreka [IOK
https://m.edsoo.ru/bf84d8eb

14

Pemenne pacy€THbIX 3314 HA
OIIpEJIETICHUE MOJIEKYJIIPHON
(bopMyIIBI OPraHUYECKOTrO
coeuHEeHus 1o Macce (00beMy)
MPOJIYKTOB CTOPAHUS.
CucremaTu3anus u 0000IIeHNe
3HaHui no reme «lIpenensHbie
YTJIEBOJIOPOIbI — AJIKAHBI,
[IAKJIOATKAHBD

bu6mmoreka [IOK
https://m.edsoo.ru/273b0ale

15

AJIKEHbI: TOMOJIOTHYECKUN PAITL,
obmas popmyna,
HOMEHKJIaTypa, IEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHUE
MouieKyJl. CTpyKTypHast M ITUC-
TpaHC-H30MEPHS ATKCHOB

bubmuorexa [JOK
https://m.edsoo.ru/21069ccd

16

dusnueckue 1 XUMHIECKUE
CBoOIicTBa ankeHoB. [IpaBuio
MapKoBHHUKOBA

bu6mmnoreka [JOK
https://m.edso00.ru/665dc058




CniocoOblI nosy4eHus u

bu6mmoreka [IOK

17
[IPUMEHEHUE aJIKEHOB https://m.edsoo.ru/0941eed8
[TpakTrueckas padora Ne 1 mo
18 TeMe «lloydenne sTuineHa u bubmorexa [IOK
yi . https://m.edsoo.ru/e9ea9921
W3y4YEHHUE €ro CBOMCTBY
Pemenne pacy€THbIX 3a1a4 HA
19 OIpeIETICHUE MOJIEKYJISIPHOI bubmmoreka [JOK
bopMyIbl OPraHUYECKOTO https://m.edso0.ru/04298c0a
BellleCcTBa
AJKaIMeHbI: CONPSHKEHHBIE,
M30JIMPOBAHHBIE,
20 KyMYJIIPOBaHHBIC bubmorexa HOK
yMYIHP ' https://m.edsoo.ru/e561253d
Oco0EHHOCTH AJIEKTPOHHOTO
CTPOCHUS
21 XuMHU4YeCKHe CBOMCTBA bu6mmoreka [IOK
CONPSKEHHBIX TUECHOB https://m.edsoo.ru/1aa81660
2 CnocoObI oydeHus u bubnnoreka [JOK
[IPUMEHEHHUE AJIKAIUEHOB https://m.edsoo.ru/68b6ccdc
AJIKMHBL: TOMOJIOTHYECKUH Psiji,
obmas hopMmyiia,
23 HOMGHK?;aE ya DJIEKTPOHHOE U bubmorexa LOK
ypa, p https://m.edsoo0.ru/23493a93
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (PU3UIECKHE CBOMCTBA
XHUMHYECKHE CBOMCTBA
24 amknHOB. KauecTBeHHbIe bubmorexa LIOK
) . https://m.edsoo.ru/7b1c48da
peaKkIy Ha TPOMHYIO CBSI3h
)5 Crioco0bI nostyueHust u bubnnorexa [JOK

MMPUMCHCHUC AJIKUHOB

https://m.edsoo.ru/a6f9alea




Pemenue 3amau: pacu€rsl 1o

26 ABHEHUIO XUMUYECKOMN bubmmorexa [TOK
P https://m.edsoo.ru/5db8e526
peakiuu
Cucremarusanus 1 00001eHe
3HAHUU 1O TeMe

27 «HenpenenpHbie
YTJIEBOJOPObL: AJTKEHBI,

AJIKaIMEHBI, ATTKMHBD
ApEeHbI: TOMOJIOTUYECKUN Ps/I,
oOmras ¢popmyina,

)3 HOMEHKJIaTypa. DIEKTPOHHOE U bubnnoreka [JOK
[IPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIEKYJ O€H30J1a U TOIy0JIa,
uX (pU3NYECKHE CBOWCTBA

29 XUMHYECKUE CBOMCTBA apEHOB: bubnmnorexa [JOK
peaku 3aMeneHN https://m.edsoo.ru/a44alae4
XUMHYECKUE CBOWCTBA apEHOB:

30 €aKIUH IPUCOETUHEHUS bubmmnorexa LIOK
p p ’ https://m.edsoo.ru/ad44alaec4
OKHCJICHHE TOMOJIOTOB OeH3011a

31 Oco0GeHHOCTH XUMUYECKUX bubnnorexka [JOK
CBOWCTB CTHUpOJIA https://m.edsoo.ru/d5018a54

1 CniocoOsI ToTydeHus 1 bubnmoreka [JOK
MIPUMEHEHUE apEHOB https://m.edsoo.ru/53461a2c
['eneTnueckas CBA3b MEXKAY

33 A3JIMYHBIMU KJIACCAMU buommorexa [IOK
: https://m.edsoo.ru/6717d09
YTJIEBOJIOPOIOB

34 Pacuérsl o ypaBHEHUSAM

XUMHUYCCKHUX peaKL[I/Iﬁ .




Cucremarusanus 1 00001eHe
3HAHUM I10 TEME
«ApomaTruueckue
YTJIEBOJIOPOIBI»

35

[Ipuponansrii ra3. [lonyTHbie
HE(TSHbIE ra3bl

36

KameHHbIi yroyib 1 IPOTYKThI
ero nepepaboTKu

37

Hedtp 1 ciocoOsr eé
nepepadoTku. [Ipumenenue
MPOJYKTOB NepepadboTku HehTH

bu6mmoreka [IOK
https://m.edsoo.ru/69b3398b

38

I'eneTnyeckast cBA3L MCKOY
Pa3IMYHbIMU KjlaCCaMU
YTIJIEBOAOPOIOB

bubmuorexa [JOK
https://m.edsoo.ru/21f9de78

39

["anoreHnpon3BOIHBIC
YTIICBOIOPOIOB:
KJaccuukanus, CTpoeHHeE,
HU30MepHsl, HOMCHKJIATypa

40

PU3nYECKNEe U XUMUYECKHE
CBOICTBA raJIOr€HIIPOU3BOIHBIX
YTJIEBOJOPOAOB, X
PUMEHEHNE

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

41

Cucremarusanus U 00001IeHne
3HAHUH 110 pa3eny
«YTIIeBOIOPOABD

42

KonTtponbHas pabora o Teme
«YTIEeBOJOPOIBI»

bu6mmorekxa [IOK
https://m.edsoo.ru/20e89f22

43

[IpenenvHbIE OAHOATOMHBIE

bu6mmorexa [IOK




CIUPTHI: TOMOJIOTHYCCKHUIA P/,
oOmras popmyna, CTpoeHUE
MOJICKYJI, U30MEpHH,
HOMEHKJIATypa,
Kinaccupukanus, pusnueckue

https://m.edso00.ru/95¢9e298

CBOMCTBa
XUMHYEeCKHE CBOMCTBA
44 OpeNeIbHBIX OJTHOATOMHBIX bubnnorexa LIOK
p https://m.edsoo.ru/df04c5cd
CIIUPTOB
CniocoOslI nony4eHus u
45 IpUMEHEHHUE OJHOATOMHEBIX bubnmnorexa LIOK
P https://m.edsoo.ru/26ee34fe
CIIUPTOB
[Tpocteie 2pupsi:

46 HOMEHKJIaTypa U U30Mepus, bu6mmoreka [IOK
0COOEHHOCTHU (QPU3UYECKUX U https://m.eds00.ru/484100000000000
XUMHYECKUX CBOUCTB
MHOroaroMHbI€ CIUPTHI:

47 STUJIEHTJIMKOIIb U TJIMLEPUH, UX bubnnoreka [JOK
du3nueckrne 1 XUMHUYECKHE https://m.edsoo.ru/c2¢788b2
CBOMCTBaA
CriocoObI nostyyeHust u

bu6mmorexa [IOK
48 MIPUMEHEHNE MHOT0ATOMHBIX
https://m.edsoo.ru/ee4d84aa
CIIUPTOB
DeHOII: CTPOEHUE MOJIEKYJIBI,
49 ¢du3nueckre CBOUCTBA bubnmorexa LIOK
' https://m.edsoo.ru/d12e567d
TokcudHOCTH eHomna
. bubnuoreka IIOK
50 XuMuyeckue cBoiicTBa (heHona 1

https://m.edsoo.ru/2ce726f8




CniocoOblI nosy4eHus u

bu6mmoreka [IOK

51
npuMeHeHue (heHosa https://m.edsoo.ru/037ca5f9
ITpakTrueckas padota Ne 2.
57 Pemienue skcnepuMeHTaIbHBIX bubnnoreka [HOK
3a1a4 1o teme «CrupThl U https://m.edsoo.ru/c77ddf4c
beHOoIB)
Cucremarusanus 1 00001eHe
. bubnuorexa [JOK
53 3HaHu# 1o TeMe «CrupTHI.
https://m.edsoo.ru/fdOced09
Ddenony»
AJpIeruasl 1 KETOHBL:
3JIEKTPOHHOE CTPOCHHE
54 KapOOHUIBHOMN TPYIIIIbI; bubnuorexa [JOK
TOMOJIOTHYECKHE PSJIbI, 00IIas https://m.edsoo.ru/1810cb9b
dbopmyna, uzomepus u
HOMEHKJIaTypa
AJbpaeruapl 1 KETOHEBI:
55 dusnyecKue CBOWCTBA; peaKkuu bubmmorera [TOK
' P https://m.edsoo.ru/b139beaa
MIPUCOETUHEHUS
Peakmnu okucieHus u
56 KadyeCcTBEHHBIE PEAKIIUU Ha bubmmorera [TOK
p https://m.edsoo.ru/c887425c¢
alTbIETUIBI
CniocoOslI nonydeHus u
57 MIpUMEHEHHE aTbJIETHI0B 1 bubmmorera [IOK
p https://m.edsoo.ru/a393baa9
KETOHOB
OZIHOOCHOBHBIE MPEIETbHBIC
53 KapOOHOBBIE KUCIIOTHI: bubmuoreka [IOK

CTpOEHHE, U30MEPHS U
HOMEHKJIaTypa, pU3nyecKkue

https://m.edsoo.ru/520d1c51




CBOMCTBA

XUMHUYECKHE CBOUCTBA

59 IIPEAEIbHBIX OJJTHOOCHOBHBIX bubmmorexa LIOK
pe A https://m.edsoo.ru/fecOb113
KapOOHOBBIX KHUCIIOT

60 OCco0EeHHOCTH CBOMCTB bubmuorexa [JOK
MYpPaBbUHOHN KHCIIOTBI https://m.edsoo.ru/700cc87b
Oco0eHHOCTH CBOMCTB:

HETpeACbHBIX U
apoMaTHYECKUX KapOOHOBBIX,
61 TUKapOOHOBBIX bubmmorexa LOK
P ’ https://m.edsoo.ru/40e6e0e9
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpeacraBuTeny BpICILINX
KapOOHOBBIX KHUCIIOT

2 [ToHsATHE O IPOU3BOAHBIX bubnnorexa [JOK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/bb31be71
CrniocoOslI nony4eHus u

63 MpUMEHEHNEe KapOOHOBBIX bubmmorexa [TOK

P p https://m.edsoo.ru/83a08773
KHUCIIOT
CrnoxHnble 3¢upsl:

64 TOMOJIOTHUECKUH psif, oO1as bubnuoreka [IOK
dbopmyra, u3omMepus u https://m.edsoo.ru/0d162d9d
HOMEHKJIAaTypa

65 duznyecKkue 1 XUMUYECKHe bubmuoreka [JOK
CBOIicTBa A(hUpOB https://m.edsoo.ru/7c065¢9d
[TpakTrueckast paborta Ne 3.

66 Peuienne skcriepuMeHTAIBHBIX bubnnoreka [JOK

3a1a4 no Teme «KapboHoBbIe
KUCIOTHL. CII0KHBIE H(UPBD»

https://m.edsoo.ru/adfffe6d




67

JKupsr: ctpoenue, pusnveckue
U XUMHYECKHUE CBOMCTBA
(ruzposnus)

bu6mmoreka [IOK
https://m.edsoo.ru/ad6b94b2

68

OcoOEHHOCTH CBOWCTB JKHUPOB,
COJIepXKaIINX OCTaTKH
HEIpeACIIbHBIX )KUPHBIX
KUCHOT. JKUpbl B IpUpoJIe

69

MBplj1a KaK COJIM BBICIIUX
KapOOHOBBIX KUCIIOT, UX
morotee neiicteue. [lonsitue o
CHUHTCTHUYCCKUX MOIOIINUX
cpenctax (CMC)

bubmuorexa [JOK
https://m.edsoo.ru/48667 1fb

70

['eneTrueckast CBS3b
YIJIEBOAOPOJIOB U
KHCIIOPOICOICPIKALIIX
OpTraHN4YC€CKUX BCIICCTB

bubmuorexa [JOK
https://m.edsoo.ru/al9c5b98

71

Pemienne paC‘léTHHX 3aJa4d Ha
ONPCACIICHUC TOJIM BbIXOda
MMPpOAYKTA pCaKIuu OT
TCOPCTUYICCKHU BO3MOKHOI'O

bu6mmoreka [JOK
https://m.edsoo.ru/b0331922

72

CucreMaru3anus 1 0000IIeHne
3HAHUM T10 TeMe
«KapOoHHUITbHBIE COSTUHEHUS:
aJIbJICTUIbI U KETOHBL.
KapOoHOBBIE KHUCITOTHI.
Crnosxnble 3¢upsl. XKupbn

bubmuorexa [JOK
https://m.edsoo.ru/3¢c566565

73

OO01mas xapakTepucTHKa
yraeBooB. Kimaccuduxarmst
yTJIeBOJIOB (MOHO-, TU- U

bu6mmoreka [JOK
https://m.eds00.ru/56790c96




MOJIMCaXapu/Ibl)

Monocaxapuabl: puznyeckue
CBOICTBa, HAXOXJICHUE B
npupoje. XuMHUUECKHe

4 CBOMCTBA TJIIOKO3bI, €&
MIPUMEHEHNE U 3HAYCHHE B
JKU3HEIIEATEIIbHOCTH OpPraHu3Ma
XHUMHUYECKHEe CBOMCTBA

75 TJFOKO3bI, €€ MPUMEHEHHUE U bubnnoreka [JOK
3HAYCHUE B https://m.edsoo.ru/f8eaf2eb
JKU3HEIEATEIIbHOCTH OpraHu3Ma
Jlucaxapuibl: CTpoeHUE

76 MOJIEKYJI, XUMUYECKUE bubnuoreka [IOK
CBOMCTBA, HAX0XKJICHUE B https://m.edsoo.ru/7a9693al
MIPUPOJIE U TPUMEHEHHUE
[Tonucaxapuasl: cTpoeHUE

77 MaKpoOMOJIeKy, (pU3nYecKre u bubnnorexka [JOK
XUMHYECKHUE CBOMCTBA, https://m.edsoo.ru/b4bdda2d
MIPUMEHEHUE
Pemenue pacu€rHbix 3a1a4 o

78 YpaBHEHUSAM XUMUUYECKHUX bubmorera [JOK

. https://m.edsoo.ru/5e61122d

peakuuit
Cucremarusanus 1 00001eHe

79 3HAHHH 110 TeEMe bubnmuorexa [JOK
«Kucnopoaconepxaiiue https://m.edsoo.ru/eb0384e7
OPraHUYECKHE COCTUHEHU S

20 KonTponbhas pabota no teme bubnnorexa [JOK

«Kucnopoaconepxaine

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




OpTraHU4YC€CKUC COCIUHCHU )

AMWHBIL: KTaccu(pUKaIus,
CTPOCHHE MOJIEKYII, 001Iast

81 dbopmya, u3oMepHs bubmmorexa [IOK
pMYTIa, pHA, https://m.edso0.ru/6216e766
HOMEHKJIaTypa U (pu3nyeckue
CBOICTBA
2 XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
anpaTHIECKUX aMUHOB https://m.edsoo.ru/7fde47ef
AHUIMH: CTPOEHNE aHUIINHA,
83 0COOCHHOCTH XUMHYECKUX bubmorera [JOK
. https://m.edsoo.ru/08d4364c
CBOMCTB aHUJIMHA
CriocoObI mosTyueHust 1
84 NpUMEHEeHHE Al (aTHIECKUX bubmmorexa LHOK
p https://m.eds0o.ru/42c6678e
aMHHOB W aHWJIMHA
AMMHOKHUCIIOTBI: HOMEHKJIATypa
85 U u3omepusi, GpuznyecKkue bubnuoreka [IOK
cBoiicTBa. OTAeIbHbBIE https://m.edsoo.ru/efa7ebca
MIPECTABUTENH O-aMUHOKHCIIOT
XUMHUYECKUE CBONCTBA
AMHUHOKHUCIIOT, UX
86 OMoIOrnYecKoe 3HaUYCHHE bubmorexa HOK
https://m.edsoo.ru/1bc5cf80
amMuHoKucoT. CUHTE3 U
TUPOITU3 TIETITHIOB
g7 benku kak npupoHble bubmuoreka [IOK
MTOJIMMEPHI; CTPYKTYPHI OEITKOB https://m.edsoo.ru/39cd21f1
bubmuoreka [JOK
88 XHUMHYECKHE CBOHCTBA OEITKOB
https://m.edsoo.ru/eal 38763
89 A3zoTcoaepikaiue bubnmnoreka [JOK




TeTEPOLIMKINYECKUE
coenuHeHus. HykienHoBsle
KHCJIOTBIL: COCTaB, CTPOCHUE U
Ouosoruyeckas poiib

https://m.edsoo.ru/d1773e80

[TpakTuueckas padota Ne 4.
Pemenne skcnepuMeHTaIBHBIX

90 3a7a4 1o TemMe bubmorexa LOK
! https://m.edsoo.ru/77df705a
«A3o0Tconepxaniiue
OpPTraHUYECKUE COCTMHEHUS
[TpakTuueckas paborta Ne 5.
01 Pemienne skcnepruMeHTaIBHBIX bubnnoreka [JOK
3aj1a4 1o teme «Pacro3HaBanue https://m.eds00.ru/429¢9899
OPraHUYECKUX COCTUHEHUN
Cucremarusanus U 00001IeHne
9 3HAHUH 110 TeMe bubmuorexa [JOK
«A3oTconepxaniue https://m.edsoo0.ru/6237306d
OpTraHUYECKUE COCTMHEHUS
KonTponbhas pabota mo Teme
93 «AzoTconepxaiiye bubmorexa [TOK
P htps:/m.edsoo.ru/521d1431
OpTraHUYECKUE COCTMHEHUS
OCHOBHBIE TIOHATHS XUMHH
BBICOKOMOJIEKYIISIPHBIX
94 COEMHEHHUI U METOIbI UX bubmorexa LIOK
https://m.edsoo.ru/8e3c02d1
CUHTE3a — MOJIMMEPU3AIHS U
TTOJTUKOHICHCAITHS
05 IInactmaccel. Y tunuzanus u bu6mmorexa [IOK
nepepaboTka MmiacTuka https://m.edsoo.ru/bde3fdf6
. bu6mmorexa [IOK
96 DnacToMepsl: HaTypaJIbHbBIN 1

https://m.edsoo.ru/ce561bc7




CUHTETUYECKHUE KAYUYKH.
Pesuna

Bonokna: HaTypanbHbIe,

97 HMCKYCCTBEHHBIE, | bubnnoreka [HOK
cunteTnyeckue. [Tonumepst https://m.edsoo.ru/7aa63ebd
CIELHATBLHOTO HA3HAUCHHUS
[TpakTrueckas padota Ne 6.

08 Pemenue skcnepuMeHTaIbHBIX | bubnuorexa [JOK
3aj1a4 1o teme «Pacrno3HaBanue https://m.edsoo.ru/82242e0f
IJIACTMACC U BOJIOKOH»

O000I11IeHNE U CUCTEMATU3ALUS

99 U3Y4YEHHOI0 MaTepualla o TemMe | bubnnorexa [HOK
«BBICOKOMOJIEKYIISIpPHBIE https://m.edsoo.ru/246103ec
COEIMHEHUS»

. bubnuoteka [JOK
100 Peseprbiii ypox ! https://m.edsoo.ru/5963a601
N bubmuorexa [JOK
101 Pesepsrbiit ypox ! https://m.edsoo.ru/3aecbd77a
. bubmuoreka [JOK
102 Peseprbiii ypox ! https://m.edsoo.ru/6a22ble8
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypchl
| Atom. CocTaB aTOMHBIX sJIEP. | bubnmoreka [JOK
XuMudeckui 35ieMeHT. M30Tomnbl https://m.edsoo.ru/59c112ee
) CTpoeHue AIIeKTPOHHBIX 000I0YeK 1 bubanorexa [JOK
aTOMOB, KBAaHTOBBIE YK CIIA https://m.edsoo.ru/b4d9fffa
Pacnpenenenue neKTpoOHOB 10
3 aToMHBbIM opbutansam. Knaccuduxarnms 1 bubmmoreka [JOK
XUMHUYECKHX 3JIEMEHTOB (s-, p-, d-, f- https://m.edsoo.ru/61294af9
3JICMEHTHI)
DNeKTPOHHBIE KOH(UTYpAITH aTOMOB
4 (ocHOBHOE M BO30YKJIEHHOE 1 bubmmorera [OK
Y https://m.edsoo.ru/f5750fe
COCTOSIHUE) U HOHOB
Ilepronnuecknii 3aKOH 1
[Tepuoanueckast cucteMa XUMHUYECKUX
sneMeHToB [l. 1. Menaeneera.
. bubmuorexa [IOK
5 3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB 1
https://m.edsoo.ru/8149e846
XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX
MMH MPOCTBIX U CIIOKHBIX BEUIECTB MO
rpyIIaM U nepuoaam
CucremaTu3aius u 0000IIeHHEe 3HAHUN
o teme «CTpoeHue aTOMOB.
. bubnuotexa [JOK
6 [Iepuoanueckuit 3aK0H U 1

[lepuoanueckast cucteMa XUMHUYECKUX
anemeHnToB 1. . MenaeneeBay

https://m.edsoo.ru/a0764b24




Buner xumnueckou cBsa3u. MexaHu3MEbl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.

bub6nmoreka [IOK

! Bonoponnas cA3b. https://m.edsoo.ru/16957¢01
MeXMOJIEKYIISIPHBIE B3aUMOJAEHCTBUS
BaneHTHOCTh U BaJ€HTHBIE

g BO3MOXKHOCTH aTOMOB. CBS3b bubmuorexa [JOK
AJIEKTPOHHOMU CTPYKTYPBI MOJIEKYJI C UX https://m.edsoo.ru/f8468927
F€OMETPUYECKUM CTPOEHUEM

9 IIpencraBiieHuss 0 KOMIUIEKCHBIX bubmmoreka [JOK
COEIMHEHUAX: COCTaB U HOMEHKJIATypa https://m.edsoo.ru/8fad2942
BemecTBa MOJIEKYIIIPHOTO U

10 HEMOJIEKYJIIPHOTO CTpOeHUs. THmbl Bu6mmoteka [JOK
KPUCTAJUIMYECKUX PEHIETOK U CBOMCTBA https://m.edsoo.ru/5a8072af
BEILIECTB
ITonsiTHE O AUCTIEPCHBIX CUCTEMAX.

11 [IpencraBnenue o0 KOJJIOUIHBIX bubmorexa HOK

https://m.edsoo.ru/3d2ca093

pacTBopax
HcTuHHbBIE pacTBOPHI: HACBIIEHHBIE U

12 HEHACBIILIEHHBIE, PACTBOPUMOCT. bubmmorexa [TOK

https://m.edsoo.ru/8c66b12a

Kpucramnorunaparst

13 CriocoObI BeIpayKEHUST KOHIICHTPAIIUT bubnmnorexa [JOK
pacTBOpPOB https://m.edsoo.ru/e167635b
Pemenue 3agad ¢ HCoJIb30BaHUEM

14 MOHSITAN «MaccoBas OISt but6mmorekxa [IOK
PacTBOPEHHOIO BEILIECTBAY, «MOJISIPHAS https://m.edsoo.ru/da2c70e4
KOHIIEHTpALIHSI»

15 Knaccudukanus 1 HoMeHKIaTypa bu6muoreka [JOK

HCOPTaHNYCCKUX BCIICCTB

https://m.edsoo.ru/e9ccdd8d




Cucremarusanys U 0000IeHNE 3HAHUI

16 o TeMe «CTpoeHue BelecTBa bubmmorexa LOK
P ' https://m.edsoo.ru/328¢653a
MHoroo6pa3ue BeIecTB»
KoHTposbHas pabota 1mo Temam
«Ctpoenue aroma. [lepuoamyeckuii

17 3akoH u [leprnoanueckas cucrema bubnmnoreka HOK
XUMHUUYECKUX 3jiemMeHToB 1. 1. https://m.edsoo.ru/785e0ab4
MenneneeBa», «CTpoeHUE BEIIECTBA.

MHoroo6pa3ue BeecTB»

18 AHanu3 pe3yabTaToB KOHTPOJIbHOMN bubanorexa [JOK
paboThI, KOPPEKIIHS OMIHNOOK https://m.edsoo.ru/bf9¢108d
Kiaccupukanust XUMHUYEeCKHX PeaKIIHid
B HEOPTraHUYECKOW U OpraHUYCCKOMN

19 XUMHUHU. 3aKOH COXPAHEHUsI MacChl bubmmoreka [JOK
BEILLECTB; 3aKOH COXPaHEHUS U https://m.edsoo.ru/8d2c6a3a
MpEBpAILCHHS SHEPTUU TIPU
XUMHUYECKUX PEaKIUIX
TennoBble 3¢ eKThl XUMUYECKUX

20 eakuii. TepMOXUMHYECKHE bubmmorexa OK
p - 1eP https://m.edsoo.ru/70a60aa4
ypaBHEHUS
Brruucnenust mo ypaBHEHUSIM

21 XUMHYECKHUX PEaKIIUU U bubmmorexa TIOK

p https://m.edsoo.ru/6335¢dd2
TEPMOXUMHYECKUM YPAaBHEHUSIM
CKOpOCTh XUMHUUYECKOHN peakinu, e
22 3aBHCUMOCTH OT Pa3JINYHBIX (PaKTOPOB bubmmorexa LIOK
p POB- https://m.edsoo.ru/d1db86da
['oMoreHHbIC U TETEPOTECHHBIE PEAKITIU
Karanu3 u xaranuzaropsl. Pemenue
bubnunorexa LIOK
23 3a7a4 ¢ UCIIOJIb30BaHUEM NOHITHUSA

«CKOPOCTh XMMHUYECKON peaKiinm»

https://m.edsoo.ru/87b13954




[TpaxTuueckas padora Ne 1 mo teme

24 «BnusiHre pa3znuuHbIX (HaKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEaKLIU»
)5 OO6parumbie 1 HEOOPATUMBIE PEAKIIUH.
XUMHUYECKOE paBHOBECHE
26 Pemienue 3a1a4 ¢ HCIOIL30BAHUEM bubnunorexa LIOK
[OHATHUSA «XUMUYECKOE PABHOBECUE) https://m.edsoo.ru/1facaldl
[IpakTrueckas padora Ne 2 o reme
27 «BnusHue pa3nuuHbIX (aKTOPOB Ha bubmmorexa LIOK
P P https://m.edso0.ru/30952f9b
CMEIIECHUE XUMUYECKOTO PABHOBECHS»
DNEKTPOIUTHYECKAs TUCCOLIUAITHS.
P bubnuoreka [{OK
28 CunpHbI€ U Cl1a0ble IEKTPOIIUTHI.
https://m.edsoo.ru/3bf34el17
CreneHp AUCCOLUALINH
Honnoe npousseneHue Boasl. Cpena
29 BOJIHBIX :CTBO oB. Bozopo HLIl:I)>'I brbmmorexa [TOK
AUHBI PACTEOPOB. BOAOPOA https://m.edsoo.ru/5(766bdf
nokasarenb (pH) pactBopa
bu6mmoreka IIOK
30 I'upponus conei
AP https://m.edsoo.ru/3966ca89
31 Peakuuu, nmporekaronme B pacTBOpax bubmuoreka [JOK
DJIEKTPOJIUTOB https://m.edsoo.ru/09d5a9bd
[IpakTuueckas pabora Ne 3 o Teme
32 "XUMHUYECKHUE PEAKIINU B pacTBOpax bubnnorexa [IOK
P P P https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHUCIHUTENbHO-BOCCTAHOBUTEIbHBIC
33 eakuuu. Baxuenime OKUCIUTETN U bubmmorexa [IOK
PCAKIH. https://m.eds00.ru/56226060
BOCCTAaHOBUTEIHN
34 MeTto/1 31IeKTPOHHOTO (IJIEKTOHHO- but6mmoreka [IOK

MOHHOT0) OanaHca

https://m.edsoo.ru/fb691387




35 DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnmnoreka HOK
BCIIICCTB https://m.edsoo.ru/93fb97d2

36 Pemienue 3aayd pa3iMyHbIX TUIIOB Bubmaorexa ITOK

https://m.edsoo.ru/5a859d16

37 Cuctemaru3zanusi 1 0000IICHUE 3HAHUIA bubnuorexa [IOK
10 TeMe «XUMHUYECKUE PEaAKIIU» https://m.edsoo.ru/5afa265d

18 KonTtponpHas pabora no Teme Bbu6muoteka [JOK
«XMMHYECKHUE PEAKIIUM https://m.edsoo.ru/c161eb85

39 AHanu3 pe3ynbTaToB KOHTPOJIbHON bubnuoreka [IOK
paboThl, KOPPEKITHUs OMHUOOK https://m.edsoo.ru/a8a0a930
[TonoxxeHue HeMeTalIOB B
[lepuoauueckoit cucreMe XMMUYECKUX

40 sneMeHToB [. 1. Menneneera u bubnuoreka [{OK
0COOEHHOCTH CTPOEHHUS UX aTOMOB. https://m.edsoo.ru/8ca2dcad
Annorponust HemMeTauioB. PuznuecKue
CBOICTBA HEMETAJLJIOB.

41 Bonopona: nonyyenue, Gpusndeckue u bubmuoreka [IOK
XAMHUYECKHE CBOMCTBA. [ Mapuibl https://m.edsoo.ru/ef92c¢91c
lanorensl: HaXOXACHHUE B IPUPOJIC,

42 CrocoObl NOTy4YeHUs, PU3UUECKUE U bubamorexa LOK

. https://m.edsoo.ru/0aa8f613
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
but6mmorekxa [IOK

43 T QIIOreHOBOAOPOZET https://m.edsoo.ru/4e223795

44 Baxwuerime kuciopoacoaepxanue bubnuotexa [JOK
COCIUHEHUS TAJIOTEHOB https://m.edsoo.ru/6b3255e6
[TpakTuueckas padota Ne 4. Pemenue

bubnunorexa LIOK
45 3KCTIEPUMEHTAIIBHBIX 33]1a4 110 TEME

«lanoredsn»

https://m.edsoo.ru/6971aca4




Kucnopon: naboparopusie u
MPOMBIIIJICHHBIE CIIOCOOBI MTOTYYCHHSI,

46 ¢du3nUeckre 1 XMMUYECKHE CBOMCTBA bubamorexa LIOK
) https://m.edsoo.ru/8b26fecd
O3oH. [IpumMenenue kucnopoaa u
030Ha
bub6nmoreka [IOK
47 Okc €pOKC
HABTITICPOKCHALT https://m.edsoo.ru/c8abc36a
48 Pemenue 3amay pa3iIndHbBIX THIIOB buGnuorexa [IOK
Aatp https://m.edsoo.ru/5¢8816a0
Cepa: HaxO0XKIEHUE B IPUPOJIE,
49 CH(I))CO6I)I MOJIy4EHUS qf)nslleqecxne u bubmorexa LIOK
yi L https://m.edsoo.ru/2b6d8b4b
XHUMHUYECKHE CBOICTBA
bubnunoreka LIOK
50 CepoBozI0po/I, C
POBOZIOPOL, CyITbOU B! https://m.edsoo.ru/46afael16
Kuciopoaconepskamue coefMHEHUS
51 CepEl gco6efIHI;cm CBOWCTB CEpHON bubnuorexa [IOK
PBL p https://m.edso00.ru/7¢875999
KHACJIOTBI
[Tpaktuyeckas padora Ne 5. Pemenue
52 DKCHEPUMEHTAILHBIX 3a/1a4 10 TEME bubnuorexa [IOK
p . g https://m.edsoo.ru/8cfa2548
«Cepa u €€ coeTuHEHUs»
A3OT: Hax0XKJIEHHE B IPUPOJIE,
53 CHOCOOBI MOJTyYeHUS (Enilqecxne u bubmmorexa LIOK
i L https://m.edsoo.ru/Qafb05e4
XUMHUYECKHE CBOIICTBA
bubnnorexa IHIOK
54 AMMMaK, HUTPUAbI nommotexa I1
https://m.edsoo.ru/badd2255
Kucnopoacoaep:xaiiue coequHeHNUS
P P . . bubnuotexa [JOK
55 asora. OCOOEHHOCTH CBOMCTB a30THOM

KHUCJIOTHI

https://m.edsoo.ru/e2965afe




[IprumeHeHue a30Ta U €ro COCIMHEHU M.

bub6nmoreka [IOK

56
A3oTHBIE Yy1OOpeHHS https://m.edsoo.ru/129f5059
®Docdop: HaxoXKIEeHUE B IPUPOJIE,

57 CHocoObl ONyYeHus!, PU3NYECKUE U bubnmoreka [JOK
xuMuueckue cporictBa. dochumbr u https://m.edsoo.ru/9a6b43ec
dbochun
Oxcunpl dhocdopa,

58 docdo c((I)) e(bxcz ne kuciotel. Conu bubmorexa LIOK

p If prratt ) https://m.edsoo.ru/c7a2d429
(dhochopHOH KHCIIOTHI

59 [Tpumenenne dhocdopa u ero bubnuorexa [IOK
coequHeHni. DocdopHbIe yI0OpeHUS https://m.edsoo.ru/a218070a
[TpakTuueckast pabota Ne 6. Pemenue

bubnuoreka [{OK
60 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
https://m.edsoo.ru/8175ac3f
"A30t u pochop u ux coenuHeHU"
VYrnepoa: HaxoXIeHUE B PUPOJIE,

61 JIOTPONHBIE MOAU(UKALINY; bubmuoreka [IOK
¢du3nueckre 1 XMMUYECKHE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMCHEHUE
Oxcun yriepoaa(Il), okcnpg

62 ne oy;(l\lj) (OJ'I)LHa}I KHCIIOTa U €€ brbmmorexa [TOK
YHIEpon 24 https://m.edsoo.ru/dba58adf
conu
Kpemanii: HaxokaeHIE B IPUPOJIE,

63 05000651 MTOTYy4YEHUS q)nsnzefxne u brbmorexa OK

i L https://m.edsoo.ru/6029b609
XUMHUYECKHE CBONCTBA

64 Oxkcua kpemausi(IV), kpemaneBas bubnmnoreka [JOK
KHCJIOTA, CUJIMKAThI https://m.edsoo.ru/143558ab

65 [IpumeHeHne KpeMHuUs U €ro bubmuoteka [IOK

coenuHeHnil. CTEKI10, €ero nojaydeHue,

https://m.edsoo.ru/3170e7bl




BHUBI CTCKIIA

CucreMmarusanus U 0000IEHUE 3HAHUN

bubnunoreka LIOK

66 0 Teme «HleMeTALIED https://m.edsoo.ru/393cdac0
1 https://m.edsoo.ru/5823cefb
67 KonTtponpHas pabora o Teme bubnuoreka [JOK
«Hemerainy https://m.edsoo.ru/b624£801
68 AHanu3 pe3yJbTaTOB KOHTPOJIbHON bubnmnoreka HOK
paboThI, KOPPEKIIHS OIMHUOOK https://m.edsoo.ru/6e864db5
[Monoxenue MeTaIOB B
[lepuoauueckoit cucreMe XMMUYECKUX
bubnunoreka LIOK
69 a1emMeHTOB. OCOOCHHOCTH CTPOCHHMS
https://m.edsoo.ru/d0484c76
3JICKTPOHHBIX 000JI0YEK AaTOMOB
METAJIJIOB
Oo61ne hu3nuecKue cBOCcTBa
70 MeTaJ'IJ'IOq]; IIpumeHnenue MeTallIoOB B bubnmorexa OK
P https://m.eds0o.ru/2b7¢9510
OBITY M TEXHUKE
bu6mmoteka IIOK
71 CrutaBbl METAJIOB
https://m.edsoo.ru/9839c16¢
bu6mmoreka IIOK
72 Koppo3us metannos
PP https://m.edsoo.ru/51dac9d3
DIEKTPOXUMHUUECKHUH PSIT HAIPSOKEHUI
73 MeTaHJl':I)OB Oo6mue CHOIZO6LI ’ bubmmorexa TOK
- o https://m.edso0o.ru/42b872¢3
MOJIYYeHHS] METAJJIOB
OO6mas xapakrepucTuka MeTayioB [A-
rpymisl [leproanyueckoi cucteMbl
74 XAMHMYECKUX 3J1eMeHTOB. HaTpuii n bubnuotexa [JOK

KaJInii; MoJIy4yCHHue, (bl/ISI/IquKI/IC n
XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC
IMPOCTHIX BCHICCTB U UX COG,Z[I/IHGHI/Iﬁ

https://m.edsoo.ru/e3de37b6




OO6mias xapakrepuctuka metaiuioB ITA-
rpymusl llepruoanyeckoi cucreMsl
XAMHYECKHUX JIEMEHTOB. Maruuii u

bub6nmoreka [IOK

7 KaJbIUI: TIOTy4YeHue, Gu3nyeckue u https://m.edsoo.ru/94eb377a
XUMUYECKHUE CBOWCTBA, IPUMEHEHUE
MPOCTBIX BEHIECTB U UX COCTUHEHUHN

76 JKEcTKoCTh BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK
YCTpaHEHHMS https://m.edsoo.ru/e12¢26b3

77 AnoMuHUN: Iony4yeHue, pusndeckue bubnunoreka LIOK
Y XMMHUYECKHE CBOMCTBA, MPUMEHEHUE https://m.edsoo.ru/7c3e49c0
AmMdoTepHBIC CBOMCTBA OKCHIA U

73 TUPOKCUA aTFOMUHUS, Bu6mmoteka [JOK
TUAPOKCOKOMILIEKCHI AITFOMUHUS, UX https://m.edsoo.ru/c74bfae9
MIPUMEHEHHUE

79 Pacuérer maccoBoii 1om (Macchl) bubmuorexa [JOK
XAMHYECKOTO COCTUHCHUS B CMECHU https://m.edsoo.ru/0e79b266
[Tpaktuyeckas padora Ne 7. Pemenue

80 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnuorexa [IOK

https://m.edsoo.ru/5d12d318

«MeTabl TIaBHBIX MOATPYIII
OO01mmas xapakTepuCTHKa METAJIOB

31 no6ouHbIX noarpymi (b-rpymm)
[Tepuoanueckoil cucTeMbl XUMUYECKUX
2JIEMEHTOB
®du3nueckue U XUMHYECKUE CBOMCTBA

82 XpOMa U €ro COeAMHEHUH, UX bubmmorexa TOK

https://m.edsoo.ru/27a4af43

MIPUMEHEHUE

23 Baxwuelimme coeMHEHNs] MapraHia. bubnuotexa [JOK

Ilepmanranat kanus, ero

https://m.edsoo.ru/610d7431




OKHCJIUTEILHBIC CBOMCTBA

duznueckre 1 XUMUYECKHE CBOMCTBA

84 Jxenesa u ero coequdenni. Ilomyuenue buGnuorexa [IOK
POy https://m.eds00.ru/991 1bef3
Y IPUMEHEHHUE CIUTABOB JKele3a
dusuyeckue 1 XUMUYECKHUE CBOMCTBA
85 MeOU U €€ COeqUHEHNI, UX buGnuorexa [IOK
’ https://m.edso00.ru/039d69c8
MPUMEHEHUE
dusuyeckue U XUMUYECKHAE CBOMCTBA
26 IIMHKA U €r0 COSTUHESHUM, NX bu6nmorexa LIOK
IIpUMEHEeHne. [ HIPOKCOKOMILIEKCHI https://m.edsoo.ru/1b7f8741
[UHKA
[TpakTuueckast paborta Ne 8. Pemenue
87 DKCIIEPUMEHTAIBHBIX 3374a4 10 TEME bubnnorexa [IOK
P https://m.edsoo.ru/2bc0f954
«MeTtabl MOOOYHBIX MOATPYIII
O000I1IIeHNE U CUCTEMATU3ALHS
88 W3yUYEHHOr'0 MaTepualia o TeMe bubnmorera OK
yi p https://m.edsoo.ru/bl1{2beal
«MeTanibl»
29 KonTponbHas padbora no teme bubnmnoreka [HOK
«MeTanibl» https://m.edsoo.ru/abe352ea
90 AHanu3 pe3ynbTaToB KOHTPOJIBHON bubmuoreka [IOK
paboThI, KOPPEKITUs OMHUOOK https://m.edsoo.ru/a8b83d83
Poxb xuMnu B o0ecrieueHnu
91 YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA. bubmuorexa [IOK
[ToHsiTHE O HAYYHBIX METOJAX https://m.edsoo.ru/e91fe975
HCCIIEOBAHNS BEIECTB
Hayunble NpUHIIUIIBE OPraHU3alil
i P P but6mmoreka [IOK
92 XAMHYECKOTO MPOU3BOJICTBA.

HpOMLIIJ_IJ'IeHHLIC CIIOCOOBI MOJIYYCHU A

https://m.edsoo.ru/83f63ea3




Ba)KHEUIIINX BEIIECTB

XUMHUYECKOE 3arpsiI3HEHUE

93 OKpYVIKaIoLIE cpeabl U €ro 1 buGnuorexa [IOK
PYAIOMER CPeAL https://m.edsoo.ru/9ebff2fd
[IOCJIEACTBUSL
94 XUMUA U 300POBbE YEIOBEKA. | bubnmnoreka HOK
JlekapcTBEHHBIE CpE/ICTBA https://m.edso00.ru/080fe 10
XuMmus mumuy. Ponbs xumMun
95 B 00€eCIIEUEeHNH TUIIEBON 1 Bubmiorexa OK
m https://m.edsoo.ru/2e45a44f
0€e30I1aCHOCTH
96 Kocmernueckue u napdromepHbie 1 bubmmoreka [JOK
cpenctBa. bertoBas xumus https://m.edsoo.ru/9f11bf51
XuMHs B CTPOUTENBCTBE. BakHene
97 CTPOUTENBLHBIE U KOHCT HOHHBIE 1 Bubmiorexa HOK
p pyKH https://m.edsoo.ru/a6552721
MaTepHuabl
XUMHS B CEILCKOM XO3SICTBE.
98 Opragnyeckue 1 MUHEpPaJIbHBIE 1 Bubmiorexa IOK
P P hitps://m.edso0o.ru/1£7bShd2
ynoOpeHust
Cucremaruzanusa 1 0000IIeHNE 3HAHUN
99 1o TeMe «MeToabl MO3HAHUSA B XUMUH 1 Bubmiorexa IIOK
A ' https://m.edsoo.ru/da42d5a9
XUMHS U KU3HbY»
bubnunorexa LIOK
1 P 7 1
00 C3CPBHBIN YPOK https://m.edsoo.ru/61e69003
bubnunorexa LIOK
101 P 7 1
0 C3CPBHBIH YPOK https://m.edsoo.ru/fd39587d
bubnunorexa LIOK
102 P I 1
C3CPBHEI YPOK https://m.edsoo.ru/db979¢70
OBHIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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Bnageney Baraqoea Hagewna BacunebesHa
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