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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma 1o XMMHHM Ha YPOBHE CpeIHEro ooOmiero oOpa3zoBaHUs
pa3paborana Ha ocHoBe DenepanpbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O0
oOpa3zoBanuu B Poccuiickoii ®enepanumn», TpeObOBaHUN K pe3yJibTaTaM OCBOCHHUS
benepanbHOI oOpazoBarenbHON IPOTrpaMMBbl CpEeaHEro o01ero
obpazoBanusi(POII COO), npeacrapneHHbix B DenepaabHOM rocyJapCTBEHHOM
oOpazoBarensHoM ctangapre COO, c¢ yuérom KoHuenmuu npenogaBaHus
yueOHOro mnpeamera «XUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
denepanum.

XuMusi Ha ypoOBHE YINIyOJEHHOIO W3Yy4YE€HHs 3aHMMaeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpa3oBaHusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peain3zyeMoe B YCIOBUAX U DEpEHIIMPOBAHHOTO,
nmpodUILHOIO OOydYeHMS, MNPH3BAaHO OOCECIEeYUTh O00IIeo0pa3oBaTeIbHYI0 U
OOIIEKYJbTYpHYIO TOJATOTOBKY BBIIYCKHUKOB IIKOJIBI, HEOOXOAMMYIO JUIS
aJanTayy uX K ObICTPO MEHSIOIIMMCS YCIOBUSAM KM3HU B COLUYME, a TAKXKE IS
MPOJIOJKEHN OOy4YeHUs] B OpraHM3alusax NpodecCHOHANIbHOrO 00pa3oBaHUs, B
KOTOPBIX XUMHUS ABJISIETCSI OJHON U3 IPUOPUTETHBIX JUCLMILINH.

B mnporpamMme 1no XHMMHMM Ha3HAuY€HUE MpeaMeTa «XUMUS» I0Iy4aeT
NOAPOOHYI0  MHTEPHPETALUI0 B  COOTBETCTBHM €  OCHOBOINOJAraroUMMU
nosnoxenusiMu ®I'OC COO o B3auMOOOYCIOBICEHHOCTH LEJEH, COAepkKaHus,
pe3yNbTaToB O0y4YeHUs M TpeOOBaHUN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBIISIFOTCS CJIEIYIOLIME BBINIOJHIEMBIE IIPOrPaMMON 110
XUMUU QYyHKLINU:

e HMH(QOPMALMOHHO-METOAMYECKAs, pealu3auus KOTOpOH oOecreyrBaeT
MOJly4YE€HUE NPEJCTaBICHUS O LENSIX, COJEp)KaHWHu, OOIIeW cTpaTeruu
oOyueHus, BOCIIUTAHUS U Pa3BUTHS 00YyUarOIIMUXCSl CPEJICTBAMU IIpEeIMETa,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHM3alMOHHO-IIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEJENICHNE: NPUHLMIIOB CTPYKTYpPHUPOBAaHUS W IOCIEIO0BATEIbHOCTH
U3y4EHUs Y4eOHOro Marepuaja, KOJIMYECTBEHHBIX M KauyeCTBEHHBIX €ro
XapaKTePUCTUK; MOAXO0J0B K (OPMHUPOBAHUIO COAEPKATEIBHOU OCHOBBI
KOHTPOJII U OLEHKH O0pa3oBaTENbHBIX JOCTHKEHUN OOYyYarollUxcsi B
paMKax MTOTOBOHM arrectaud B (GopMe €IUHOIO TOCYAapCTBEHHOIO
DK3aMeHa 10 XUMUU.

[Iporpamma aJig yriryO0JI€HHOTO U3YUYEHUSI XUMUU:

e YCTaHABIMBAaE€T HMHBAPUAHTHOE MPEAMETHOE COAEP)KAHHUE, 00S3aTEIBHOE
IJIE WU3Y4YEHUs] B paMKax OTIENbHBIX Npoduiel, MpeaycMaTpruBaeT
pacupeneineHue M CTPYKTypPUPOBaHHE €ro I0 KjaccaMm, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3ienam Kypca;



e Ja€T MpPUMEpPHOE paclpelesieHne Y4eOHOro BPEMEHH, PEKOMEHYyEeMOIo
JUTSl U3YUYEHUS OTJEIbHBIX TEM;

e IMpeUlaraeT MNPUMEPHYIO TOCIEI0BATEIbHOCTh H3Y4YEHUS Yy4eOHOTO
MaTepuaia ¢ y4€TOM JIOTUKH MOCTPOCHMS Kypca, BHYTPUIPEIMETHBIX H
MEXXIPEAMETHBIX CBSA3EH;

e N1aéT METOJMYECKYI0 MHTEPIIPETALNIO LENEH U 3324 U3YYEHUs MIPEeaMeETa
Ha yriyOJE€HHOM YpOBHE C YUYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmiero oOpa3oBaHUs, COJAEPKATEIbHOW XapaKTEPUCTUKHU
IUIAHUPYEMBIX pPEe3yJbTaTOB OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOU
MIPOTrpaMMBbl CPEIHETO o01ero oOpazoBaHuUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXKe C y4€TOM OCHOBHBIX BHJIOB
y4eOHO-IIO3HABATENbHBIX JEHUCTBUNA  OOyYarolerocs IO OCBOCHHIO
COJIep KaHMs IPEeIMETA.

ITo BceM Ha3BaHHBIM MO3ULHKAM B MNpOrpaMMe MO XUMHUHU MPEeayCMOTpPEHA
MPEEeMCTBEHHOCTh € OOY4YEeHHEM XUMHUU Ha YPOBHE OCHOBHOIO OOILEro
oOpazoBaHus. 3a TpeferaMd YCTAHOBJIEHHOM MpOrpaMMoll MO  XUMHUHU
o0s13aTeNbHON (MHBApUAHTHOW) COCTABJISIONIEH COJEp)KaHUS Y4eOHOTo MpeaMeTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapMAaTHUBHOM COCTaBIISIOLIEH,
KOTOpasi J0JDKHA OMPENENsThCS B COOTBETCTBMHM C HANPABIEHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B coorBercTtBUM ¢ KoHUentyalbHbIMH mnoJjokeHusmMu PIOC COO o
Ha3HAYEHUU TPEIMETOB 0a30BOT0 H yIIyOJEHHOTO YPOBHEH B CHCTEME
mudepeHIMPOBAHHOTO O0yYEeHHUSI Ha YpPOBHE CpEIHEro oO0Iiero o0pa3zoBaHMs
XUMHUSI Ha YpOBHE YINIyOJEHHOIO M3YyYEHMs HANpaBlIE€H Ha pealu3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TaloOM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHMsI B paMKaX M3yYEHHUS CHEIUAIbHBIX €CTECTBEHHO-HAYUYHBIX H
XUMHUYECKUX JIMCUUILUIMH B By3aX M OpraHu3alUsaX CpeAHero npodeccruoHaIbHOro
oOpa3zoBanus. B 3TOi CBs3M H3ydeHHE MpeaMeTa «XHUMHS» OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha pacllUpeHue U  yIriyOJieHHe TEOpeTUYEeCKOW U
IPAKTUYECKON MOATOTOBKH 00yYarouuxcsi, BEIOPABIINX ONPEACIEHHBIA MPOPUITH
oOy4eHHUsI, B TOM YUCJIE C MePCIEKTUBOM MOCIEAYIOMIEr0 NOJyYeHHUs] XUMUYECKOTrO
oOpa3oBaHus B OpraHu3anusax npodeccruoHasbHOro oopasoanus. Hapsaay c atum,
B cBere TpedoBanuii PI'OC COO k miIaHUpyeMbIM pe3yjabTaTaM OCBOCHUS
benepanbHON 00pa3oBaTENIbHONW MPOTPAMMBI CpPEAHEro 001Iero oOpa3oBaHUS
U3y4yeHue ImnpeameTa «XuMHUS» OPUEHTHUPOBAHO TaKKe Ha pelieHue 3ajay
BOCIIUTAHUSI U COLIMAIIBHOTO Pa3BUTHUs OOyYaroluXcs, HAa (OPMUPOBAHUE Y HUX
OOIIEUHTEIUICKTYa IbHBIX YMEHUM, YMEHUA DAIlMOHATU3alNKA y4eOHOTO Tpyla H
00O0OIIEHHBIX  CMOCOOOB  JEATEIBHOCTH, HWMEIOIIHUX  MEXAUCIUIUIMHAPHBIM,
HaJANPEIMETHBIA XapaKTep.



CocraBngomuMu npeaMeTa « XUMUs» Ha YpOBHE YIITyOJIEHHOTO HM3y4YeHUS
ABIIAIOTCSL YIUIyOn€HHbIE Kypchl — «Opranudeckass xumus» ©u  «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHun moaxo0B K 0TOOPY U CTPYKTYpPHOUH
OpraHu3alld COAEpPKAHUSA STUX KypCOB B MPOrpaMMe IO XHUMHHU 332 OCHOBY
npuHaTel Tonokerust ®I'OC COO o pasnuuusx 06a30BOro u yriayOiaEHHOTO
YpOBHEW M3yUYeHUs MIPEAMETA.

OcHoBY coaepkaHusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHWYecKass XHMHs» COCTaBIIIET COBOKYNMHOCTh MPEIMETHBIX 3HAaHUUA H
YMEHHM, OTHOCAIIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHMs MpeAMeTa. JTa cucreMa
3HAHUM TOJy4YaeT oOmpeneiaEHHOEe TEeOPETHUECKOe IOMOJHEHUE, MO3BOJISIONIee
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OONbIIMH 00BEM  (PAKTOIOTHUYECKOrO
Marepuana. Tak, Ha YriayOJN€HHOM YpOBHE H3yuY€HHUs MpeAaMeTa obecnedyeHa
BO3MOXXHOCTh 3HAUUTENIbHOTO YBEIMUYEHUS O00bEMa 3HAHUM O XUMHUYECKUX
AJIEMEHTaX U CBOMCTBaX HMX COEJUHEHUN HAa OCHOBE PACIIMPEHUS U YIIIyOJICHUS
MPEACTABICHU O CTPOEHUM BELIECTBA, XUMUYECKON CBSI3M U 3aKOHOMEPHOCTSX
MPOTEKaHUS PEAKUUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMOJWHAMUKU. M3ydyeHue nepuoauueckoro 3akoHa u llepuoanueckon
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB O0azupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX MPEACTABICHUSIX O CTPOCHUHM aToMa. XUMHUYECKas CBS3b
OOBSACHAETCS ¢ TOYKH 3PEHUS] IHEPreTUYECKUX U3MEHEHUN NpU €€ 00pa3oBaHUU U
pa3pylLIeHHH, a TakKe ¢ TOYKU 3peHHs] MEeXaHU3MOB €€ oOpa3oBaHus. V3yuenue
TUMIOB ~ peakuuid  JomojHseTcs  (HOPMUPOBAHMEM  MpEACTaBIeHUNM 00
ANEKTPOXUMHUYECKUX MpoIeccax U ANEKTPOIU3E PACIIABOB U PACTBOPOB BEIIECTB.
B kypce opraHm4eckoil XMMHUHU NPU PACCMOTPEHHHM PEAKIMOHHOW CIOCOOHOCTH
COCIMHEHUN yaenseTcs 0co00e BHUMaHUE BOIpocaM 00 AIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIui.

Oco0oe 3HayeHHWE HMEEeT TO, YTO Ha COJEpPKAHHE KYpCOB XUMHUU
YIIIyOJEHHOTO YPOBHS U3YYEHHMS JJIs KIACCOB ONPEAEIEHHOTO NMPOopuiis (rJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep JONOJHEHHH K oOmeil cucreme
NPEeIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEXKHBIE MpeaMeThl. Tak, Halpumep,
B COJCpPKaHUU MpeaMeTa JJis KJIaCCOB XMMMKO-(U3UYECKOro Mpodusis 00JbIIoe
3HaueHHUE OyIyT MMETh AJIEMEHThl y4eOHOro marepuana mno oduied xumuu. [lpu
U3y4YeHUU IMIpeIMeTa B JaHHOM CJlyyae akLEHT OyJeT cleilaH Ha OOIIHOCTb
METOJIOB MO3HAHMSI, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUHU U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHas Teopusl (MOJEKYJsIpHas TeOopus B (PU3HKE), 3aKOHBI COXPAHCHUS
MacChbl M DHEPrUU, 3aKOHBl TEPMOJAMHAMHUKHU, 3JIEKTPOJU3a, MPEACTABICHUS O
CTPOEHUU BEILECTB U APYIOE.

B TO e BpemMs B coJepKaHMHM TpeIMeTa IJisi KJIACCOB XHUMHKO-
Ounonornyeckoro npoduiist OoNbIINKA yAEIbHBIA Bec OyleT MMETh OpraHuyeckas



xumus. B 3TOM  chmyuae mpepocTaBisieTcss  BO3MOXKHOCTH — JUIisl  OoJjee
O0OCTOSITENIBHOTO ~ PACCMOTPEHMSI XMMUYECKOW  OpraHu3alMi  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOpPOM BXOISAT, K NPUMEpPY, TaKue
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JIMOUABI, OEJIKH, YTJIEBOAbI, HYKIECHHOBBIC
KUCJIOTBl U Apyrue. lIpym 3TOM 3HaHUSA O cOCTaBe M CBOWCTBAX MpPEACTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIy>XaT OCHOBOM [JIsi HW3YYEHHUS
CYILLIHOCTH MpoueccoB (OTOCUHTE3A, IbIXaHUS], TUILEBAPEHUS.

B nmane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOIIEHayYHBIX METO/I0B MTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHUS HAYyYHBIX
3HAHUM H3y4eHHE MpeaMera «XuMUs» Ha yriayOJE€HHOM YypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMM MpEAMETaMH, BXOJSIIMMU B COCTaB
npeaMeTHbIX obnactel «EcTecTBeHHO-HayuyHble NpeaMeTe», «Marematnka u
uHpopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Ipn u3ydyenun y4yeOHOro mnpeamera «XUMHUS» Ha YIIIyOJIEHHOM YpOBHE
TaKke, Kak Ha ypOBHE OCHOBHOTO U CpeAHEro oo0Iiero oopasoBanus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEePBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKM XHMHU KakK o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
NEATEIbHOCTH YEJIOBEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOMW KYJIbTYphI. Penienne
ATOM 3a7aud Ha YIIYOJNEHHOM YPOBHE H3YyYEHHMS NpeAMETa Mpearoiaract
peann3anmio TAKUX LEJIEeH, KaK:

e (dopMupoBaHHE TpPEACTABICHUI: O MaTepHAILHOM €IWHCTBE MHUDA,
3aKOHOMEPHOCTSX U TTO3HABAEMOCTH SIBJIEHUW MPUPOJIbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beayuleil poiu B oOecreueHuu
YCTOMYMBOIO  pPa3BUTHS  YEJIOBEYECTBA: B  PEHIEHHMH  Ipoliem
HKOJIOTHYECKOM, IHEPTreTUIECKON 1 MHUIEBON 0€30MacCHOCTH, B Pa3BUTUU
MEJIULINHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTHUH, B
o0ecleyeHnn palrdoHAIBHOTO MPUPOJONOIL30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJIbTYpbl YEJIOBEKAa, a TAKKE IKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U PUPOIHON CPELIE;

e OCBOCHME CHCTEMBI 3HAHUW, JIKAIIUX B OCHOBE XUMHUYECKOU
COCTAaBJISIONIEH €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa: (PyHIaMEHTaIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XHMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJMOJIEKYJIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MNPOTEKAaHWS XMUMHUYECKHX PpEaKUuil, O
XUMHUYECKOM PABHOBECUU, PACTBOPAX U AUCIEPCHBIX CUCTEMaX, 00 o0umx
HAYYHBIX [TPUHIIUIIAX XUMUYECKOTO ITPOU3BOJICTBA;

e (opmupoBanue y oOyyJaromxcs OCO3HAaHHOTO MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKHMX 3HAHUM Uit OOBACHEHHS



KITFOUEBBIX HJIEW W TPOOJIEM COBPEMEHHOW XHMHH, IJIi OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
IPAMOTHOTO pelieHus mpo0eM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJu3a ¥ OLIEHKH C MO3UIIMI YKOJIOTUYECKON 0€30MacHOCTU MOCIEICTBUI
OBITOBOM M TPOM3BOJCTBEHHON JIEATECIHHOCTH 4YeJOBEKa, CBS3aHHOH C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAaHUEM U  IepepaboTKOU
BEIIIECTB,;

e yrinyOJleHHWE  MPEACTABICHUH O  HAy4yHbIX  METOJaX  MO3HAHUS,
HEOOXOJMMBIX JUIsl TIPUOOPETEHUST YMEHUW OPUEHTUPOBATHCS B MHUPE
BEIIECTB U OOBSICHEHUS XUMHUUYECKUX SBJICHUN, HMEIIIMX MECTO B
MIPUPOJIC, B MPAKTUYECKON JIEITEIHLHOCTH U TTOBCETHEBHOM JKU3HHU.

B mnnaHe peanuzanuu MNepBOOYEPEIHBIX BOCIUTATENBHBIX U PA3BUBAOIIMX
(GYHKIUNA TIETOCTHON CHUCTEMBI CPETHEro OOIIero oO0pa3oBaHUs MpPU U3YYCHUH
npeaMeTa «XUMHS» Ha  yrIOyOJIEHHOM YpOBHE OCOOYI0  aKTyaJlbHOCTh
MIPUOOPETAIOT TaKUE 1SN U 33J1a4i, KakK:

e BOCHUTaHHE YOEKIEHHOCTHU B I[IO3HABAEMOCTH SIBICHUM MPUPOJIBI,
YBAXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPETUUECKUX H
MIPUKIIAIHBIX HMCCIAEIOBAaHUM B XUMHUH, (POPMHUpPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU;

e pa3BUTHE MOTHUBAIIMM K OOYYEHHUIO U TO3HAHUIO, CIIOCOOHOCTEN K
CAMOKOHTpPOJIKO M  CaMOBOCIIUTAHUIO  HAa  OCHOBE  YCBOCHHS
o0111eueI0BEYECKUX [IEHHOCTEH;

e Ppa3BUTHE MO3HABATEJILHBIX UHTEPECOB, HHTEIUIEKTYaJbHBIX U TBOPUYECKHUX
crocoOHOocTe oOyuaronmxcs, (GopMHUpOBaHUE Yy HUX CO3HATEIHHOTO
OTHOIIIEHUSI K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpPA30BaHUIO Kak
YCJIOBHUIO YCHENTHOM MPOodheCCHOHAIIBHON 1 OOIIECTBEHHOM JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBbI0 U TMOTPEOHOCTH B
310pOBOM 00pase KU3HH;

e (opMupoBaHMEe YMEHHMI W HABBIKOB Pa3yMHOTO MPUPOIOIOIH30BAHUS,
Pa3BUTHE SKOJIOTHIECKON KYJIBTYPhI, TPHOOPETEHHE OIMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTHUUYECKOHN JIEeITESIbHOCTH.

OO6miee 4KCIIO YacoB, MPEAYCMOTPEHHBIX JJISI U3YUYEHUSI XMMUU Ha YIIIyOJICHHOM
YpPOBHE cpeaHero odmero obpaszoBanus, coctaBiser 204 gacos: B 10 kmacce —
102 gaca (3 yaca B Heznento), B 11 kimacce — 102 yaca (3 gaca B HefIeInio0).



COILEPKXAHUE OBYUYEHUA
10 KVIACC

OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKOM XMMUH.

[Ipenmer W 3HaYeHHWE  OPraHUYECKOW  XHWMHUHU, [MPEICTABICHHUE O
MHOT000pa3uy OpraHMYECKUX COCIUHEHUH.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHUA. BasleHTHBIE BO3MOXHOCTH aTroMma yriepoja. XWUMHYECKas CBS3b B
OPraHUYECKUX COEAMHEHMAX. Tumbl THOpPUAM3ALMM aTOMHBIX oOpOuTaneit
yriepona. Mexanu3mel oOpa3oBaHMsI KOBaJEHTHOM CBsI3U (OOMEHHBIN U TOHOPHO-
aKLENTOpHbINA). TUNBl MNEepeKpbIBaHHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3U.
OpnunapHasi, BOitHas U TpokHas cBA3b. CrocoObl pa3peiBa CBS3€d B MOJIEKYJax
oprannyeckux BemiecTB. IloHsTne o cBOOOAHOM paauKane, HyKJIeopuie Hu
aneKTpodue.

Teopust crpoeHuss opraHndeckux coeauHeHnnii A.M. byrtnepoBa wu
COBPEMEHHBIE NIPE/ICTABICHUS O CTPYKTYpE MOJIEKYJl. 3HAUEHUE TEOPHH CTPOCHHUSI
OpPraHUYECKUX COelMHEHUH. MOoNeKyIsipHble U  CTPYKTypHbIE  (HOPMYIIBI.
CrpykrypHble (QOpMyJbl DPAa3IMYHBIX BHUJOB: pa3BEpHyTas, COKpalEHHas,
ckenetHas. M3omepus. Buuabl u30MepuM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnexTpoHHbIe APGEKTH B MOJEKYJaX OpraHMYeCKUX COCIUHEHHM (MHIYKTHUBHBIHI
¥ ME30MEPHBIN YPPEKThI).

[IpencraBienne o KiacCUPUKAUMU OpraHUYecKux BemiecTB. [loHsTHE O
¢dbyHnkunoHansHOM rpymnmne. I'omonorus. ['omonoruyeckue psaapl. CucreMaTuyeckas
HoMeHknaTypa opranndeckux coeauHeHuil (IUPAC) u TpuBHanbHble Ha3BaHUs
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHocTy U Kinaccu(UKalus OpraHndeckux peaxuuil. OKUCIUTENbHO-
BOCCTAHOBUTENBHBIE PEAKIIMA B OPTaHUYECKON XUMUHU.

OKCHEpUMEHTAIBHBIE METOAbl HM3Y4YEHHsS BEIIECTB M HX IPEBPAILCHHIA:
O3HaKOMJIEHHE C oOpa3laMd OpraHMYECKHUX BEIIECTB M MaTepuajllaMd Ha HuX
OCHOBE, OMBITHI II0 INPEBPALICHUIO OPraHUYECKUX BEIIECTB IPU HArpEeBAHHUH
(utaBieHue, oOyIVIMBaHUE W TOPEHHE), KOHCTPYMPOBAHUE MOJEICH MOJICKYI
OpPTraHWYECKUX BELIECTB.

YrieBoaopoasl.

Ankansbl. ['oMonorudeckuil psja ankaHoB, oOuias Gopmysia, HOMEHKIATYpa U
U30MepHUs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKaHOB, SP -
ruOpuan3anys aTOMHBIX OpOuTanel yriepona, o-cBsizb. DHU3MUECKHE CBONCTBA
AJIKaHOB.



XHWMHUYECKHE CBOMICTBA QJIKAaHOB: PEAKLUWH 3aMEIICHMs, H30MEpPHU3ALUH,
JETUIPUPOBAHMS, IMKIN3aLNY, IMPOJIN3a, KpekuHra, ropenus. Ilpencrasinenue o
MEXaHU3ME PeaKINi paJuKaTbHOTIO 3aMEILICHHUS.

Haxoxnenue B mpupoze. CriocoObl MOTy4YEHUs U TPUMEHEHUE ATKAHOB.

[uknoankanel. O0mas ¢popmMyina, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOEHMSI M XHMMMUYECKHUX CBOMCTB MasbIX (LMKIONPONAH, LMKIOOyTaH) H
OOBIYHBIX (IIMKJIONEHTAH, LMKJIOTE€KCaH) LMKIOaIKaHoB. CrocoObl MOJyYeHUs U
MIPUMEHEHUE [IUKIIOAIKAHOB.

Ankenbl. ['oMmonornueckuii psj ankeHoB, oOmmas (hopMyina, HOMEHKIATypa.
DIEKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJI  aJIKeHOB,  Sp’-
ruOpuau3annsi aTOMHBIX opOutaned yriepona, o- U m-cBA3u. CTpyKTypHas u
reoMerpuyeckas (uuc-tpaHc-) wuzomepus. DU3MYECKHME CBOICTBA AJIKEHOB.
XHWMHUYECKHE CBOMICTBA: PEAKUHUU IPUCOECIUHEHMS, 3aMELIEHUS B (-II0JIOKEHUE
OpU JBOMHOHN CBS3M, MOJIUMEpH3aUUU W OKucieHus. IIpaBuno MapkoBHHKOBA.
KauecTBeHHble peakuu Ha JBOWHYIO CBs3b. CIIOCOOBI MOTYYEHUS U MPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankajaueHoB (CONpsKEHHBIE, U30JMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3IEKTPOHHOIO CTPOEHUSI U XMMHUUECKHUX CBOMICTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu  l,4-npucoeaunenue. Ilommmepuzanms
CONPSKEHHBIX JUeHOB. CriocoObI MOMYyYEeHHs U IPUMEHEHUE aJIKaUEHOB.

Anxunbl. 'oMon0ruueckuii psj ankuHOB, o0mas Gpopmysa, HOMEHKIATypa U
U30MepHsl. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKWHOB, Sp-
rudpuau3anusi aTOMHbIX opOuTaneit yriepoaa. dusmyeckrue cBOWCTBA AJIKUHOB.
XHUMHUYECKME  CBOMCTBA:  pEakUWH  NPHUCOCAUHEHUs,  JUMEpU3alUU U
TpUMEpPHU3aLUK, OKHCIeHUsA. KucaoTHBIE CBOMCTBA aJKWHOB, MMEIOIIUX KOHLEBYIO
TpOHHYIO CBs3b. KauecTBEHHbIE peakMi Ha TPOHHYIO CBsA3b. CIOCOOBI MOTYYEHHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaTudeckue YrieBoJopoabl (apeHsl). ['omMosoruyeckuii psiji apeHos,
obmrast opmyIia, HOMEHKIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHME MOJEKYJbl OeH3o0ja. DU3NYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOMCTBa OEH301a ¥ €r0 TOMOJIOIOB: PEAKIIMU 3aMEIIeHHs] B OEH30JIbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pPaJuKalle, PEAaKUUHW NPUCOECAWHEHUS, OKUCIEHHWE TOMOJIOTOB
oenzona. I[lpencraBinenne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIBLIE Ha IMpUMEpEe aJIKWIbHBIX PpPaJUKaioB, KapOOKCHIIBHOM,
TUIPOKCUIIBHOM, aMHHO- W HUTPOIrPYIIIbI, aTOMOB TrajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepusanus cruposa. CriocoObl MoMyYeHus U
IIPUMEHEHUE aPOMATHYECKHUX YTIEBOAOPOJIOB.

[Tpuponnsiii ra3. [lonytHbie HedTsHBIEe ra3bl. HedTh U €€ mpoucxoxacHue.
Kamennslii yronap u npoaykrtsl ero nepepadotku. CriocoObl nepepaboTku HepTH:



MIEPErOHKa, KPEKUHT (TSPMUYCSCKHH, KaTaTUTHYCCKHI), PUGOPMUHT, ITHPOIH3.
[IpoaykTel nmepepaboTku HEPTHU, UX TPUMEHEHHUE B IPOMBIIIJICHHOCTH U B OBITY.

['eneTnyeckas CBsI3b MEXY Pa3IMYHBIMU KJIaCCaMU yTJIEBOJIOPOJIOB.

DONEKTPOHHOE CTPOCHHME TaJOTEHIIPOM3BOJIHBIX YIIJIEBOJOPOAOB. Peakiuu
3aMEIIeHUsT TajoreHa Ha THAPOKCOrPYMIy, HUTPOTPYINy, LHAHOTPYIIY,
aMuHoOrpymnmy. JlelicTBUE Ha TaJOT€HIPOU3BOAHBIE BOJHOIO W CIHUPTOBOTO
pacTBopa wIENOoUYU. B3aMMOIENCTBUE IUTATOTCHAIKAHOB C MArHUEM U LIMHKOM.
[TonsiTue 0 METAJTIOOPTaHUYECKUX COCIMHCHMUSX. Hcnonp3oBaHue
TaJIOTEHIIPOU3BOJHBIX  YIJIEBOJOPOJOB B OBITY, TEXHHMKE W IIPH CHHTE3E
OpraHMYEeCKUX BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOJbI W3YUYEHHS BEIIECTB M HX MpEeBpallcHUM:
n3yueHne (PU3NYECKUX CBOMCTB yTJIEBOJIOPOJOB (PACTBOPUMOCTD), KAUECTBEHHBIX
peakIuii  yriieBoAOpOJOB Pa3IMUHBIX KIIacCOB (oOeciiBeurnBaHUE OpPOMHON HIIH
WOJHOM BOJIbI, pacTBOpa IE€pMaHraHata KaJiusi, B3aMMOJICMCTBHE alleTWJICHA C
aMMHAYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOe OOHapyKeHHUE
yriiepoga YW BOJAOpPOJA B OPraHUYECKUX BEIECTBAX, MOJYUYEHUE HITWICHA U
M3yUYCHHE €TI0 CBOMCTB, O3HAKOMJICHHE C KoJuiekmusMu «Hedtb» u «Yromby, ¢
oOpa3naMu  TUTacTMAacc, KaydyKOB HM PE3WHBI, MOJCIUPOBAHHE MOJEKYJ
YIJIEBOJIOPOJIOB M TaJIOT€HIIPOU3BOIHBIX YTJIEBOAOPOIOB.

Kucaopoacoaep:kaniue opranudecKue coeJMHeHUs.

IIpenenbHble onHOATOMHBIE CHUPTHL. CTpoeHHE MOJEKYyJ (Ha IpuMepe
METaHojJa M JTaHojia). ['oMonoruueckuit psia, oOmas ¢opmyna, H30Mepus,
HOMEHKIaTypa ©  kiaccubukanus. Dusznueckue CBONCTBA  MPEACNIbHBIX
OJIHOATOMHBIX CHHUPTOB. BoJOpojaHbIE CBSI3M MEXAY MOJEKYJaMU CIUPTOB.
XUMHYECKHE CBOMCTBA: pEaKIUMW 3aMElIeHMs, JeTUApaTalii, OKHUCJICHUS,
B3aMMOJICICTBME C  OpPraHUYECKUMH W  HEOPraHMYECKUMHU  KHUCJIOTAMHU.
KauecTBeHHas peakius Ha OJHOATOMHBIE CIIUPTHI. JleHcTBUE ATaHOIa U METaHoIa
Ha opranu3sM uenoBeka. CrocoObl MOMy4YEHUs M NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie aupbl, HOMeHKIaTypa B u3oMepus. OcoOEHHOCTH (PUBHUECKUX U
XUMHUYECKUX CBOMCTB.

MHOroaToMHbl€ CHUPTHI — ATUICHTIIMKOJNbL W riaunepuH. dusnueckue u
XUMHYECKHE CBOMCTBA: PEAKIIMHU 3aMEIICHHUS, B3aUMOJICHCTBUE C OPraHMYECKUMU
U HEOPraHWYECKMMM KHUCIIOTaMHM, KayeCTBEHHAs peakius Ha MHOI0aTOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HYKICO(UIBHOTO 3aMEIICHHUS.
HeiictBue Ha opraHu3M 4enoBeka. CrnocoObl TMONy4YeHUS M NPUMEHEHHE
MHOTOAQTOMHBIX CIIUPTOB.

®eHon. CTpoeHHE MOJIEKYJIbl, B3aUMHOE BJIMSHHE THIAPOKCOTPYMIBI U
O0eH3opHOrO sypa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KadectBenuwie peaknuu Ha (eHon. ToxcuyHOCTh (heHona.
Crnioco6bl onrydenus v npuMenenne penona. denondopmanbaeruanas cModa.

KapOGonuiibHble COeTMHEHMS] — aIbAETU/IbI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM TpyIMIibl. ['OMOJIOrMYecKre psiibl adbJErHIoB U KETOHOB, OO0IIas
dbopmyna, mzomepuss U HOMEHKJIaTypa. (Du3uuecKue CBOWCTBAa albAETUIOB U
KETOHOB. XHMMHUYECKHE CBONCTBA  QJBJECTUJIOB W  KETOHOB:  pPEaKLHH
npucoenuuenus. OKHUCIIEHUE albJIEeTU0B, KAUeCTBEHHbIE PEAKIMU Ha allbJETU/IbI.
CriocoObl OJTy4eHHs] U IPUMEHEHHE aJbJETHI0B U KETOHOB.

OnHOOCHOBHBIE TIPEIEIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ1 KapOOHOBBIX KUCIOT. MI30Mepust u HoMeHKIaTypa. Ou3nyeckue CBOUCTBa
OJIHOOCHOBHBIX TMpEAENIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOJHBIE CBA3U MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KHUCJIOT. XMMUYECKHE CBOMCTBA: KUCJIOTHBIE CBOMCTRBA,
peakuus STepuuKanK, peaklud C YYacTHEM YIJIEBOJOPOIHOrO pajHKaa.
OcoOEHHOCTH CBOMCTB MYypaBbUHOM KHUCIOTHI. [loHSTHE O TPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3pupax. MHoroobpasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEIECNbHBIX U APOMATHYECKHX KapOOHOBBIX KHCIIOT,
AUKapOOHOBBIX KHUCIIOT, THUAPOKCUKAPOOHOBBIX KUCHIOT. [IpeacraBurenu BBICIIMX
KapOOHOBBIX KHCIIOT: CT€ApUHOBAasA, NAIbMUTHHOBAs, OJICMHOBAs, JUHO/IE84s,
JuHoNeHo08as KucnoTbl. CocoObl MOTyUYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢Qupsl. ['omosiornueckuil psan, obOuas ¢gopmysna, U30MEpUs U
HOMEHKJIarypa. DPu3nyeckne M XUMHUYECKHE CBOWMCTBA: THIPOJIHA3 B KHUCIOU M
IETIOYHOU CpELIE.

XKupsl. Ctpoenue, pu3nuecKkue U XMMHUYECKUE CBOWCTBA XKUPOB: THAPOJIN3 B
KHCJION U 1esouHor cpenie. OCOOEHHOCTH CBOWCTB XKHUPOB, COAEPIKAIIMX OCTATKU
HEIpEeAENbHbBIX JKUPHBIX KUCIOT. JKHUpBI B Ipupoe.

MpIa KaK COJIM BBICITUX KApOOHOBBIX KHCJIOT, KX MOIOIIEEe ACHCTBHE.

O61as xapakrepuctuka yriaeoaoB. Kinaccudukaius yrieBogoB (MOHO-, AU-
u nonucaxapunbl). MoHOcaxapuIbl: TJIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
ne3okcupudo3a. dusnueckre CBOWCTBA M HaXOoXJIeHHe B mpupoze. dorocuHTes.
XHUMHUYECKHE CBOMCTBA IITIOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U AJIbJACTUIHON
Ipynn, CHUPTOBOE U MOJOYHOKHCTIOE OpoxeHue. [IpumeHeHue TIOKo3bl, €€
3HAYEHUE B KU3HENEATEIbHOCTH OpranusMa. Jlucaxapuasl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIIMEe U HEBOCCTAHABIMBAIOIIME AUCaxapuabl. [ uaponus
nucaxapuaoB. HaxoxneHnue B nmpupojie U npuMmeHeHue. [lonrcaxapuapl: kpaxmard,
IJIMKOTeH W ueuttoio3a. CTpoeHre MakpoMOJEKyJd Kpaxmana, TJIIHMKOTeHAa W
nenono3bl.  du3znyeckue CBOMCTBA KpaxMmaja M LEJUII0JI03bl. XHMHYECKHE
CBOMCTBA Kpaxmaya: TMApPOJIN3, KaYECTBEHHAas pEeaklUHs C HOAOM. XHMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOIU3, MOdyyeHue 3(pupoB uesuionossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCIIEpUMEHTaIbHbIE METOJIbl HM3YUYEHHS BEIIECTB W HUX MpPEeBpaIlCHUN:
PaCTBOPUMOCTH PA3JIMYHBIX CIIMPTOB B BOJE, B3AaMMOJICMCTBUE 3TAHOJIA C HATPUEM,
OKHUCJICHHE ATUJIOBOI'O CIIMPTA B aJbJIETU] HAa PACKAJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTUJIOBOTO CHHUPTA AUXPOMATOM Kajids (BO3MOKHO HCIOJIb30BAHHE
BHUICOMATEPUAJIOB), KAa4ECTBEHHbIC PEAKIMU Ha aibJAeTuabl (C THAPOKCHUIIOM
muammuHcepeOpa(l) wu  rumpoxcumom  meau(ll)), peakmus  ramnepuHa €
ruapokcuom Meau(ll), xumudeckue CBONCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIOKO3bl ¢ Tuapokcuaom meau(Il), B3aumoneiicTBue
Kpaxmaja C MOJIOM, PElIeHHE IKCIEPUMEHTAIbHBIX 3a/1a4d 1Mo TeMam «CHUpThl U
dhenomnwly, «KapOoHoBbIe KHCIOTHI. ClI0KHBIE dPUPHDY.

A3o0Tcoaep:Kale Oprannyeckue coeIMHeHus .

AMUHBI — OpraHUYecKHre MPOU3BOJIHbIE amMmMuaka. Knaccudukamus aMuHOB:
anupaTHUeCKue W apOMATHYECKHE, IIEPBUYHBIC, BTOPHYHBIC M TPETUYHBIC.
Crtpoenue moiiekys, obmas gopMysa, u3oMepus, HOMEHKIATypa U (U3UIECKUE
cBOlcTBAa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHKUE, B3aHUMOJCHUCTBUE MNEPBUYHBIX AMHUHOB C a30THCTOM KHCIIOTOM.
Conu ankuaaMMOHUSL.

AHWIMH — TIPEJCTABUTENIb aMUHOB apoMarthdeckoro psga. CrpoeHue
aHuauHa. B3anMHOE BiIMsHUE TPYIIN aTOMOB B MoJieKyJie aHwinHa. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHwinHa. KauecTBeHHBbIE peakiuu Ha aHWIUH. CrocoObl
MOJTyYeHHUs] M TpUMEHeHHe anudaThdeckux amMuHOB. [lonydeHwe aHWIMHA W3
HUTPOOEH301A.

AmuHokucnotel. Homenknatypa u nuzomepusa. OTenbHbIE MPEICTABUTENN O
AMUHOKMCJIOT:  TJWIMH, ajJaHuH. @OHU3UYECKHe CBOMCTBA aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCIOT KakK aM(pOTEPHBIX OPraHUYSCKHX
COCIMHEHUN, peakius IOJMKOHJEHCAINK, O0Opa30oBaHUE TENTUIHONW CBS3H.
buonoruueckoe 3HaueHre aMUHOKHUCIOT. CUHTE3 U TUAPOIIN3 NENTUIOB.

benku kak mnpupoaHble nonuMepsl. llepBuuHasg, BTOpUYHAS W TpPETUYHAA
CTPYKTypa OenkoB. XHMHYECKHE CBONCTBA OEIKOB: THIPOJIM3, JCHATYypaIus,
KaueCTBEHHBIE PEaKIIMU Ha OCIIKHU.

ODKCNIEPUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB W WX MNPEBpAILLCHUMN:
pacTBopeHue O€NKOB B BOJIE, J€HATypalusi O€JIKOB MPU HArpeBaHUM, I[BETHbHIC
peakuuu Ha OeJKu, peIIeHHWE OSKCIEPUMEHTAIbHBIX 3ajJad 10 TeMaM
«A3zoTcoaepxaniue OpPraHUYECKUE COCJTUHCHMUS» u «Pacno3HaBanue
OPraHUYECKUX COCTUHEHUI.

BbicokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHBIE TOHATHS XMUMHUU BBICOKOMOJICKYJISIPHBIX COEIWHEHUI: MOHOMED,
MIOJIUMEP, CTPYKTYPHOE 3BEHO, CTEICHb MOJMMEPU3ALUM, CPEIHSS MOJICKYJIApHas



Macca. OCHOBHBIE METOABbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHUNH —
MOJIMMEPHU3ALIHS U TIOJTUKOHACHCAITHSI.

[Tomumepubie wmartepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPOIMIICH,
MOJMUBUHWIXJIOPUl, TOJUCTUPOJ, MOJIUMETUIMETAKpWIAT, MOJUKapOOHATHI,
noJimdTUICHTEpePTaNarT). Y THiIn3aius 1 nepepadoTka miacTuKa.

DnacToMephl: HATYypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4dyKu
(OyTamrMeHOBBIN, XJIOPOIPEHOBBIN, U30MIPEHOBBIN) U CUIIUKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IEPCTh, WENK), UCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpOH U JIaBCaH).

[Tonmumepsl CIEIUATBHOTO HA3HAYCHUS (Teduion, KeBJIap,
AIIEKTPOIPOBOISIIIINE TIOJIUMEPBI, OMOpa3iaraeMble MOJIUMEPHI).

OKCIEpUMEHTAJIbHBIE METOJbI M3YYEHHS BEIIECTB M HX MpEeBpallcHUM:
O3HAKOMJICHUE C 00pa3llaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, TIACTMAcCC,
Kay4dyKOB, pEIIEHHE OJKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacrno3HaBanue
IJIaCTMAcC U BOJIOKOHY.

Pacuérnsle 3anaun.

Haxoxnenue MomnekynaspHod (GOpMysbl OPTaHHMYECKOTO COCIMHEHHS TI0
MAacCOBBIM  JIOJIIM ~ DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXKJICHHE
MOJIEKYJISIpHON  (POPMYJIbI OPTaHMYECKOro COeAMHEHUs 1o wmacce (00BEMY)
MPOAYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMu W/ HWCXOIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYEeCKOr0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJTyYeHHUsI, OMpeJeieHue JOJM BBIXOJIa MPOAYKTa PEaKIUU OT TEOPETUUYECKHU
BO3MOHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanust MeXnpeaMEeTHBIX CBS3€H MPU U3yUYEHUHU OPTraHNYEeCKOM XHUMHUH B
10 xmacce OCyIIECTBISETCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TIOHATHH, TaK ¥ TIOHATHUH, TPHUHATHIX B OTACIBHBIX TIPEeIMeTax
€CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MTOHSATHUS: SIBIEHUE, HAYYHBIN (haKT, TUIOTE3a,
TEOpHs, 3aKOH, aHaliu3, CHHTE3, Kiaccudukamusi, HaOJIOJEHUE, H3MEpPEHUe,
AKCIEPUMEHT, MOJENb, MOJICIUPOBAHHUE.

dusznka: Marepus, aroM, OJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA,
HSHEPreTUYECKU YpOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (DU3WUYECKUE BEJIMYUHBI, €IUHUIIBI H3MEPEHUs, CKOPOCTh, DHEPIHS,
Macca.

buomorus: kimerka, opraHu3M, S3KOocHUcTeMa, Ouocdepa, MeTaboIu3M,
HACJIEICTBEHHOCTh, aBTOTPOMHBIA W TeTepOoTpOdHBIA TUI TUTaHUS, OpOKEHHE,



dboTocuHTE3, nbIXaHWE, OENTKH, VYIJIEBOJbI, JKUPBI, HYKICHHOBBIE KHUCIOTHI,
(hepMEHTHI.

['eorpadusi: mone3Hble HCKOMaeMble, TOTLTUBO.

TexHonorus: mNHIIEBBIE MPOMYKTHl, OCHOBBI PAIMOHAIBHOTO ITHTAHWSI,
MOIOIIUE CPENICTBA, MATEPUAITBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KVIACC

OBIIIASA U HEOPTAHUYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siaep. XUMHUECKUH 3yieMeHT. M3oTonbl. CTpoeHue
AIIEKTPOHHBIX O0OJIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPTETUYCCKUE YPOBHH H
noaypoBHHU. AToMHBIE opOuTanu. Kinaccudukamuss XuMHIecKuxX dJIEMEHTOB (S-, p-,
d-, f-amementsi). PacmpeneneHue HSJIEKTPOHOB MO AaTOMHBIM — OpPOUTANISIM.
DNEeKTPOHHbIE KOHPUTYpPAIIMK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(UTypalud HOHOB.
DJIEKTPOOTPHUIIATEIIHHOCTb.

[lepnognueckuil 3akoH u I[lepuoanyeckas cucreMa XMMHAYECKUX AJIEMEHTOB
J.1. MenneneeBa. CBsA3p NMEPUOINYECKOrO 3aKOHA W llepnogudeckor CUCTEMBI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOPHUEM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMUYECKHUX AJIEMEHTOB U 00pa3yeMbIX MU
OPOCTBIX W CIOXHBIX BEIIECTB IO TpyNIaM U M[EPHOJAaM. 3HAYCHHE
nepuoauueckoro 3akona /.M. Menneneesa.

XuMH4YeCcKasi CBs3b. BuUIbl XMMHYECKOW CBSI3U: KOBAJIICHTHAsA, HWOHHAs,
MeTayuimyeckas. MexaHu3mbl 00pa30BaHUS KOBAJEHTHOW CBSI3M: OOMEHHBIN |
JOHOPHO-AKIENTOPHBIA. DHEPTUS U JyIMHA CBsI3U. [[0JpHOCTD, HANPAaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHON CBsi3u. KparHbie cBsizu. BomoponHas CBA3b.
MexMONeKyJIApHbIE B3aUMOICUCTBHSL.

BajleHTHOCTP M BaJE€HTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYpPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MPUMEPE COCAMHEHUM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiennrie 0 KOMILUIEKCHBIX coeMHEHUAX. COCTaB KOMIUJIEKCHOTO MOHA!
KOMITJIEKCOOOpa3oBareb, JHUTaH[bl. 3HAYECHUE KOMIUIEKCHBIX COCTUHEHUH.
[ToHATHE O KOOPAMHALIUOHHOW XUMHUH.

BemectBa MONEKYIApHOTO HW  HEMOJEKYJSAPHOTO  CTPOECHUSA.  THIBI
KPUCTaJUIMYECKUX PEIIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. MctuHHble pactBopsl. [Ipencrasienue o
KOJUIOUAHBIX pacTBopax. CrnocoObl BBIpAXEHUS KOHIIEHTPALIUU PACTBOPOB:
MAaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHILIEHTpauus. HacellieHHbIE 1
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTaHUYECKUX BEIECTB. | pUBUATLHBIC
HAa3BaHUsS OTJEIbHBIX NPEICTABUTEIECH HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUMHUUECKUX PEaKIUNd B HEOPraHWYECKOM U OpraHU4ecKOi
XUMUH. 3aKOH COXPAaHEHMUS MAacCChl BEUIECTB; 3aKOH COXPAaHEHUSA W NPEBPAICHUS
SHEPTUU TIPU XUMHUYECKUX peaknusX. TeruioBbie 3G(HEeKThl XUMUYECKUX PEAKITUH.
TepmoxumMuueckne ypaBHEHUS.

CKOpOCTh XMMHYECKOW peakiuu, €€ 3aBUCUMOCTb OT Pa3JINYHbIX (PAaKTOPOB.
I'omoreHHslIe 1 reTeporeHHsle peakuuu. Katanus n katanu3aTtopsl.

OOpaTumble U HEOOpaTUMbIE peakluu. XuMuieckoe paBHoBecue. Koncranra
XUMHYECKOro paBHOBecUs. DaKTOpbI, BIUAIONIME HA IOJO0KEHUE XUMHUUYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AABJIECHNUE U KOHLIEHTPALIMU BEUIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckass auccouuanus. CuibHble M CialOble  3JIEKTPOJIMUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPAaCTBOPOB: KHUCIOTHAsA, HEUTpalibHas,
mienounas. Bomopoansiii mokazarens (pH) pactBopa. I'maponus comneid. Peakiuu
MOHHOr0 OOMEHa.

OKHCIUTENPHO-BOCCTAHOBUTENBHBIE  peakuud.  CTeneHb  OKHUCIICHMS.
Okucnurens M BOCCTAaHOBUTENb. [Iporiecchl OKHCIEHHS M BOCCTAHOBIICHUS.
BaxxHeiiline OKHMCIWTENM W BOCCTAHOBUTENW. MeETOJ 3JEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PaCTBOPOB U PACILIABOB BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl M3Y4YEHMsS BEIIECTB M HUX IPEBPAILCHHIA:
pa3lioKEHHUE MEPOKCUAA BOJAOPOJAa B NPUCYTCTBUM KaTajlu3aTopa, MOJIEIU
KPUCTAJUIMYECKUX PEIIETOK, MPOBEIEHNE PEAKIIM HOHHOTO 0OMEHA, ONpe/IeeHe
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, W3y4YEHUE BIHSHUSA Pa3JIMYHBIX
(GakTOpOB HAa CKOPOCTh XUMHUYECKOW peakIMU M MOJIOKEHHE XUMHUYECKOTO
pPaBHOBECHSI.

Heopranuuyeckasi xumusi.

[Tomoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.U. MenpeneeBa 1 0cOOEHHOCTH CTPOCHUS UX aTOMOB. DuU3HUECKHE
CBOMCTBA HEMETAJUIOB. AJIJIOTPOIHUS HEMETAJJIOB (HAa MPUMEPE KUCIOPOa, CEPHI,
dbocdopa u yriepoaa).

Bonopon. Ilomydyenue, gusnueckue M XUMHUUYECKHME CBOMCTBA: PEAKIUU C
METaJUIAaMA W  HEMETaJUIaMH, BOCCTAHOBUTEJBHBICE CBOWCTBA. [ Wapuuabl.
TomIMBHBIE JIEMEHTHI.

['anorensl. Haxoxnenue B mpupoje, cnocoObl ModyudeHus, (U3HNYEecKue H
XUMHYECKUE CBOWCTBA. | amoreHoBomopoAbl. BakHenmme KUCIOpOACOaepKaIne
COEMHEeHHMsI rajioreHoB. JlabopaTopHble W MPOMBIIUIEHHBIE CIIOCOOBI MONTYYEHUS
rajoreHoB. [I[puMeHeHne rajloreHoB U UX COEUHEHUN.



Kucnopon, o3oH. JlabopaTopHble W MPOMBILIUIEHHBIE CIIOCOOBI MONYyYEHHUS
kuciopona. duznueckue U XMMUYECKHE CBOWCTBA W MPUMEHEHUE KUCIOPOJa U
030Ha. OKCUABI U TIEPOKCUBI.

Cepa. Haxoxnenue B mpupojie, CIOCOOBI MONy4YeHUs, (U3NYECKUE U
xumudeckue cBowctBa. CepoBogopona, cymbduasl. Oxcua cepbi(IV), okcun
cepbl(VI). Cepuucras u cepHas KHUCIOTHI U HX cojid. OCOOEHHOCTH CBOWCTB
CepHOU KUCIOTHL. [IpuMeHeHune cepol U €€ COEAUHEHUM.

A3or. HaxoxnaeHue B mpupoje, cHocoObl ModydyeHus, (U3NYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTPUbI. OKCHABI a30Ta. A30TUCTas U a30THAas
KUCIOTHI U UX colid. OCOOEHHOCTU CBOMCTB a30THOM KUCIOTHI. [IpuMenenue azota
U €ro COeIMHEHHI. A30THbBIE y1I00pEHHUS.

®ocdop. Haxoxxnenue B mpupoje, cnocoObl MOMy4YeHUs, (Puznueckue u
xumudeckue cpoiictBa. Dochunbr u ochun. Oxcuast docdopa, dhochopHas
kucnora U e€ comu. Ilpumenenue Qocdopa u ero coenunenuit. DochopHbie
yaoOpeHus.

Yrnepon, HaxoxJeHHE B OpUpoOJe. AJUIOTPOINHBIE  MOJUDUKALINH.
duspueckre M XUMHYECKHE CBOMCTBA TPOCTBHIX BEUIECTB, OOPAa30BAHHBIX
yraepogoMm. Okcun yriepoaa(ll), okcua yraepona(IV), yronpHas kuciora u eé
COJIM. AKTUBUPOBAHHBIA Yyroiyb, aacopOuus. Dynnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUN.

Kpemunii. HaxoxneHue B mpupoje, CrocoObl MOMydeHHs, (PU3UYECKHE U
xumudeckue cporctBa. Oxcup kpemMHusA(IV), kpemHueBas KUCIOTa, CUIIMKATHI.
IIpruMenenne kpeMHus U ero coenHeHui. CTeKs0, €ro noJIy4eHre, BUIbl CTEKIIA.

[Tonmoxenne MmetamioB B Ileproandeckoil cucTeMe XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHMSI DJIEKTPOHHBIX 000JI0YeK aTOMOB MeTawioB. OOmiue
¢usnueckue cBocTBa MeTawioB. [IpuMeHeHHe MeTalsioB B OBITY UM TEXHUKE.
CnuaBbl METaIIOB.

DNEKTPOXUMHUUYECKUN  PsAJl  HampsokeHuid  MmeTamwioB.  OOmue  crocoOsl

MOJTy4ECHHUSI METaJJIOB: TUIPOMETAILTYPIus, MUPOMETAILTYPIus,
anektpoMeramutyprusi. [lonarue o koppo3uu MeramioB. CrnocoObl 3allUThl OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamuioB [A-rpynmer [lepuonnueckoit CUCTEMBI
XUMUYECKUX JJieMeHTOB. Harpuit wu kanmii: noinydeHue, QuU3NUECKHe W
XUMUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COEAUHEHUM.

Oo6mas xapakrepuctuka metawioB IIA-rpynmer Ileprogudyeckoil cuctemsl
XUMUYECKUX OJIEMEHTOB. MarHuii W KalblUi: TOJNydeHue, (QU3NYecKue u
XUMHUYECKUE CBOWCTBA, IPUMEHEHUE IIPOCTBIX BEIIECTB U HX COCIAUHEHUU.
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEeHUS!.



AOMHUHMI: TTOTydeHue, GU3NIECKHUE U XUMUYECKUE CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA M €ro CcoeAuHEeHWil. AMQOTEpHbIE CBONCTBa OKCHIIa WU
TUAPOKCHUA ATFOMUHUS, TUAPOKCOKOMIUIEKCHI aJTFOMUHUS.

OOmass xapakTepucThka MeTauioB Mo00ouHbIX noarpymn (b-rpynm)
[Iepronnueckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

@u3nuecKne U XUMUYECKHE CBOMCTBA XpoMa U ero coeguHeHuil. OKCHUIbI U
ruapokcuasl xpoma(ll), xpoma(Illl) u xpoma(VI). Xpomarsl u auxpomarsl, HX
OKHCIIUTENbHBIE CBOKCTBA. [lonmyueHne u npuMeHenne xpoma.

Ousnyeckue W XMMHYECKHE CBOMCTBA MapraHla W €ro COEAWHECHUHU.
Baxmneiimme coeaunenuss wMapranma(ll), wmapranna(IV), wmapranna(VI) u
mapranua( VII). [lepmanranat kanusi, €ro OKMCIUTENIbHbIE CBONCTBA.

@u3NYeCKNe U XMMHUYECKHE CBOMCTBA Ke€je3a U €ro coenuHeHur. OKCHIBL,
ruapokcuasl u conu xeneza(ll) u xxeneza(lll). ITonyueHne u nmpuMeHeHUE Kele3a
U €ro CIUIaBOB.

DOU3UYECKUE U XMMUYECKUE CBOMCTBA MEIU U €€ coenqnuHeHur. [lomyuenue u
IIPUMEHEHUE MEU U €€ COCTMHECHHM.

[uuk: nomydyenue, (pusmueckue M XHMUYECKHE CBOMCTBa. AM{QoOTepHbIE
CBOMCTBA OKCHJIa U TUIPOKCH]IA IMHKA, TUAPOKCOKOMILIEKCHI LIMHKA. [IprmeHenne
IUHKA U €r0 COETUHECHUN.

OKCIIEpUMEHTAJIbHBIE METOJbl H3yYEHMS BELIECTB M HX NPEBPAIICHUM:
u3yueHue oOpa3loB HEMETaJUIOB, TOpeHue cepbl, gocdopa, xene3a, MarHus B
KHCIIOPOZIE, H3y4Y€HUE KOJUIeKIMu «MeTramibl W CIUIaBbl», B3aUMOJCHCTBHE
HIEJIOYHBIX U IIEJTOYHO3EMENbHBIX METAJUIOB C BOJOUW (BO3MOXKHO MCIOJb30BAHHE
BUJIEOMATEPHATIOB), B3aUMOJCHCTBUE LIMHKA M Kejie3a C pacTBOpaMU KHUCIOT U
1IEJI0YEH, KAYECTBEHHBIE PEAKIIUY HA HEOPraHWUYECKUE aHHOHBI, KATUOH BOAOPO/Ia
U KaTUOHBl METAUIOB, B3aUMOJACHCTBHE THAPOKCHIOB AIIOMHHHUS U LIMHKA C
pacTBOpaMH KHCJIOT U IIEJIOYEH, PEHIEHNE SKCIIEPUMEHTANIBHBIX 3a/1ay [0 TeMaM
«l"anmorens», «Cepa u €€ coenuHeHUs», «A30T u (ochop U UX COCTUHEHUSY,
«Mertaibl TIIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX TOATPYII.

XUMHUSA U KU3Hb.

Ponb xumMuu B o0ecriedeHu yCTOMYMBOTO pa3BUTHUs yenoBeuectBa. [lonstue
O Hay4YHBIX MeETOAAaX IIO3HAHUSA M METOJOJIOTMM HAy4YHOTO HCCIIEIOBAHMS.
HayuHble mpuHIMITBI OpraHu3aliy XMMUYECKOTO MPOU3BOACTBA. [IpoMbIieHHbIE
CIOCOOBI MOMYYEHUsI BaKHEUIITUX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHUCIOThI, MeTaHoJa). [IpoMbllieHHbIE CITOCOOBI MOIYYeHUs] METAUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAOLIEH CpPENbl U €r0 IMOCIEICTBUS.
Pounb xumuu B 06ecriedeHIH SHEPreTHIeCKoi 0€30MacHOCTH.

Xumusi ©  310poBbe uenoBeka. JlekapctBeHHble cpenctBa. [IpaBuiia
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUM B pa3BUTUN MEIULIVHBI.



XuMHsI THIIA: OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE N00aBKU. Poib Xumuu B
oOecrieyeHuu MUIIeBOM 0€3011acCHOCTH.

Kocmernueckne u mapdromepnsie cpeactBa. beitoBas xumus. IlpaBuia
0e30MacHOr0 MCHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B IIOBCEJIHEBHOM
KU3ZHHU.

XUMHUS B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTENbHBIE MaTepuaibl (IIEMEHT,
0eToH).

XuMus B CENIbCKOM X03sicTBe. OpraHndyeckre U MUHEpaIbHbIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPACKU, CTEKIIO, KepaMHKA.
Marepuainel g 3J€KTpOHUKU. HaHOTEXHOIOrUn.

Pacuétnrblie 3amaun.

Pacuétpl: Macchl BellecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEII[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Maccel (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB pPEaKlUU, €CIU OJHO U3
BEILIECTB HMMEET NpuMecHu, Macchl (00BhEMaA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peakunu, €CIM OJHO W3 BEHIECTB JAaHO B BHJE pPACTBOpPA C ONPEACIEHHOU
MacCOBOM JOJE€d PACTBOPEHHOIO BEIIECTBA, MAaCCOBOM [JIOJU M MOJSPHOU
KOHLICHTPALIMM BEIIECTBA B PACTBOPE, MOJM BBIXOJa MPOAYKTA PEAKIHUHU OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3CH TNpU  U3YYEHUH OOImEeld
HEOpraHn4eckor xuMuu B 11 Kacce ocylIecTBIsIETCS YEPE3 UCMOJIb30BAHUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHSATUM, MPUHATHIX B OTIACIBHBIX
MPEIMETAX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmume ecTeCTBEeHHO-HAYYHBIC MTOHSATHUS: SIBJIEHNE, HAYYHBIN (haKT, TUIIOTE3a,
TeopHusl, 3aKOH, aHAJIM3, CUHTE3, Kiaccu(uKaius, MepruoIuyHOCTh, HAOIIOIEHNE,
M3MEpPEHUE, IKCIIEPUMEHT, MO/I€JIb, MOJICIIMPOBAHHUE.

®dusuka: Marepusi, MHUKPOMHUD, MAaKpOMHUpP, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHb,
BEIIECTBO, TeJI0, OOBEM, arperaTHOe COCTOSHUE BEIIEeCTBa, HJICATbHBIN Ta3,
(buznYecKre BeTUYUHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPTHUsl, Macca.

buosnorus: kieTka, opraHusm, sKocuctema, ouocdepa, MeTaboIMU3M, MAKPO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOIbI, HYKJIENHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpPyTOBOPOT BEIIECTB M MOTOK YHEPTUU B SIKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOpHbIE MTOPOJIbI, MOJIE3HBIE UCKOIAeMbI€, TOTUIMBO,
peCypCHl.

TexHoMOrus: XUMHYECKass TPOMBIIUIEHHOCTh, METAILTYPrUs, CTPOUTEIbHbIE
MaTepualbl, CEIbCKOXO035MCTBEHHOE MPOU3BOJCTBO, MUIIEBASI MPOMBIIUIEHHOCTD,
(dhapmaiieBTHUECKAS MPOMBIIIJIEHHOCTb, MPOM3BOJICTBO KOCMETUYECKHUX



npcemapaTroB, IIPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHAJIOB, JJICKTPOHHAA
IMPOMBIIIIJICHHOCTDb, HAHOTCXHOJIOT'NH.



I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMUWN
HA YI'JIVBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B coOTBETCTBUM C CHCTEMHO-IEATENBHOCTHBIM IMOJIXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTATOB OCBOCHUS NpPEAMETa «XHUMUS» Ha YPOBHE CPEOHErO
oOmiero o0Opa3oBaHUsl BBIIETCHBI CIEAYIOUIME COCTABISIONIME: OCO3HAHHE
OoOy4aroImMUMHUC POCCUMCKONM TPaKJaHCKOM HJIEHTUYHOCTH, TOTOBHOCTh K
CaMOpPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOONPEAEICHUIO; HATMYUE MOTUBALINU K
O0Oy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIECTBE TMpaBWJIAMM M HOPMAaMH TIOBEACHHS; HaJu4He
MIPAaBOCO3HAHUS, SKOJIOTUYECKON KYJbTYPhl; CIOCOOHOCTh CTABUThH 1IEIU U CTPOUTH
YKA3HCHHBIE TIJIAHBL.

JIMuyHOCTHBIE pPE3YyJbTaThl OCBOCHUS NOpeAMETa «XUMHSA»  OTPaXKAOT
c(OpPMHPOBAHHOCTh OIbITA MO3HABATENBLHON M MPAKTHUYECKOW JEATEeTbHOCTH
o0yyJaromuxcsi B Mpoliecce peayin3aiu 00pa3oBaTeIbHOM IS TEIHHOCTH.

JIMyHOCTHBIE PE3YNbTaThl OCBOCHUS MOpeAMETa «XUMHS»  OTPAXKAKOT
c(OpPMHPOBAHHOCTh OIBITA TO3HABATEIHFHON M MPAKTHUYECKOW EATETbHOCTH
oOy4Jaromuxcs B Mpoliecce peann3alud o0pa3oBaTeNbHON JEATEIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS :

OCO3HAaHMS 00YYaIONUMHUCS CBOMX KOHCTHUTYIMOHHBIX MPaB M 00I3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPSJIKY;

MPEJICTABICHUSI O COLMAIBHBIX HOPMax M TMPABAJIAX MEXKINYHOCTHBIX
OTHOUIEHUW B KOJJICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAEATEIIBHOCTU IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEUICHUU YUYEOHBIX M MO3HABATEIbHBIX 3a]a4, BBHITOJIHEHHUH
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHAMATH MOTHBBI, HaMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUCOHOU AESTEIHHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHUSA:

[IECHHOCTHOTO OTHOLICHWSI K MCTOPUYECKOMY M HAYYHOMY HACIIEIHIO
OTE€YECTBEHHON XMMUH;

YBaXEHUSI K TPOIECCY TBOpPUECTBA B OOJACTH TEOPHUH U TPAKTUUECKOTO
IIPUJIOKEHUSI XWMHUHU, OCO3HAHUS TOIO, YTO JAaHHBIE HAyKU €CTb pe3yJbTar
JUINTEIBHBIX ~ HAOMIOJACHUHN, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  MOUCKOB,
MMOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;



UMHTEpeCa M I03HABAaTEIbHBIX MOTHBOB B IIOJIYYEHHUH M TMOCIEAYIOIIEM
aHanu3e WH(POpMAIUU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO NTOBEACHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PELIEHUs, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEIACHUE W MOCTYNKH CBOMX TOBAPHUILEH C
NO3ULIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMS MOCIEACTBUIA
MOCTYTIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMAaHHs LEHHOCTEH 370poBOro W Oe30macHOro oOpas3a KU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUA K COOCTBEHHOMY (U3MUECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOmtoieHus1 mpaBui O€30MacHOro oOpalleHus C BEIIECTBAMU B OBITY,
ITOBCEHEBHOM KU3HU, B TPYI0BOU AECATEIBHOCTH;

NOHUMAaHMSI UEHHOCTH MpPaBUJ HWHAWBUAYAJIBHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEJICHUS B CUTYalUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN M HENPUATHS BPEAHBIX NPUBBIYEK (YHOTPEOJICHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOIr0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEI0BATENbCKOM
NESATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM M JAPYIHX BHJAX
NEeSTENbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE B PEUICHUHM NPaKTUYECKUX 3a7ad
COLIMAJIbHOM HANPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO MPOPECCU pa3IMdHOIo pojia, B TOM
YKCJIE HA OCHOBE MPUMEHEHHSI IPEIMETHBIX 3HAHUM 110 XUMUH;

YBaXXEHHUS K TPYLY, JHOJIAM TpyAa U pe3ysibTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAIbHOW TPAeKTOPHUU
oOpa3zoBaHus, Oyaymieil mpodeccur M peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB U
noTpeOHOCTEH O0IIIeCTBA;

6) 3K0JI0TrN4eCKOr0 BOCIIUTAHMS:

HKOJIOTHYECKU LEJIECO00Pa3HOr0 OTHOUIEHUS K MPUPOJE KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

NOHUMAaHUS TI00aNBbHOTO XapaKTepa HKOJOTHYECKUX MpoOJieM, BIUSHUS
AKOHOMHUYECKHUX MPOIECCOB Ha COCTOSIHUE TPUPOAHON U COIL[UATBHOU CPEbL;



OCO3HAHHUS HEOOXOJUMOCTH WCIIOJIb30BAHUS JOCTHKEHUN XUMHUH IS
pELIeHUs BOIPOCOB PALlMOHAIIBHOTO IIPUPOIOIIOIB30BaHUS;

AKTUBHOTO HENPUATUA JCUCTBHUM, IPUHOCAIIMX BpEH  OKPYKAIOUIEH
MPUPOJHON Ccpejlie, YMEHHsSI MPOTHO3UPOBATh HEOIArONMPUSITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS NPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPALLATD UX;

HaJIM4YUs Pa3BUTOTO HKOJOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIBITA JESTEIIbHOCTH DKOJIOTUYECKOH HAIpPaBJIECHHOCTH, YMEHHUS
PYKOBOJACTBOBATbCSI UMH B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBLHOU
MPAKTUKE, CIOCOOHOCTH M YyMEHUS AaKTUBHO NPOTHUBOCTOSITH HJICOJOTHH
xemohoouwu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY VYPOBHIO Pa3BUTUA
HAyK{ U 0OIIECTBEHHON MIPAKTUKH;

NOHUMaHMUS CHeUU(PUKM XUMUM KaKk HayKH, OCO3HaHHUS €€ PO B
GhopMUPOBAHUM PAIMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIE€JOCTHOTO
MPECTaBICHUS 00 OKpY>KalollleM MUpE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMPOOJIeM COXpaHECHUS
IIPUPOJHOTO PAaBHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUU IS  COBPEMEHHOMU
UUBUJIM3AaUUU: B €€ TYMAaHHCTUYECKOM HAIPABICHHOCTH W BAXXHOW pOJIK B
CO37aHMM HOBOW 0a3bl MaTepuaIbHOM KyJIbTYpbl, B PEIIEHUU TI0OATBHBIX
npo0sieM yCTOWYMBOIO Pa3BUTHUSL UYETOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUU MEAUIIMHBI, 00ECTICUCHUU
YCJIOBUM yCHENIHOTO TPY/Jla U SKOJOTHYECKA KOMGPOPTHOM KU3HU KaXKIOro 4jieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: I[OHUMAaHUs CYIIHOCTA METOJ0B
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh
MoJTydyaeMble 3HAHUSA JJIsl aHATIU3a U OOBSICHEHUS SIBICHUM OKPYXAIOIIEero Mupa u
MIPOUCXOISIINUX B HEM U3MEHEHUM, YMEHUS JIeJaTh 000CHOBAHHBIC 3aKJIIOUCHUS HA
OCHOBE HAy4yHbIX (DaKTOB W MMEIOLUIUXCS JaHHBIX C LEJIbI0 TOJy4YEeHHUS
JTIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJb30BaTh XUMHUYECKUE 3HAHUS IS
pemIeHus MpooOJieM B peabHbIX KU3HEHHBIX CUTYAIUX;

UHTEpeca K MO3HAHUIO, UCCIIEI0BATEIBCKOMN AEATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HEMPEpPhIBHOMY  OOpa3oOBaHUI0 U
caMOOOpa30BaHMIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW MO XUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMU NOTPEOHOCTAMU;

MHTEpECca K OCOOCHHOCTSIM TpyJAa B Pa3iu4HbIX chepax npodeccruoHaTbHOM
JESITEIIbHOCTH.



METAINIPEIAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yJbTaThl OCBOCHUS IPOrPaMMbl IO XMMUU Ha YPOBHE
CpeaHero oo011ero 00pa3oBaHus BKIIOYAIOT:

3HAQYUMBIE IS (GbopMHpOBaHHA  MHPOBO33PEHHSI  OOYyYarOIIMXCS
MEXIUCUUIUITMHAPHBIE (MEXIIpeIMETHbIE) OOLIeHAYYHbIE MOHATHUS, OTPa’KaolIue
[IEJIOCTHOCTh HAay4YHOM KapTUHBI MHUPAa U CHEUU(UKY METOJO0B IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX (MaTepusi, BEIECTBO, SHEPIHUs, SIBJICHUE,
MPOLECC, CUCTeMa, HAyYHBIH (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, UCClleZlIOBaHNE, HAOIIOICHIE, U3MEPEHHE, SKCIIEPUMEHT U ApYyTHE);

yHHUBEpCalbHblEe yuyeOHbIE NEHCTBUS (TO3HABATEIbHBIE, KOMMYHUKATUBHBIE,

PETyJISITUBHBIE), o0ecreynBaroIne dbopmupoBaHue (byHKUMOHATBHOU
IPaMOTHOCTH U COLIMATIbHOM KOMITETECHIINH 00YyYaroInXCs;
CHOCOOHOCTD oOyJaromuxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXTUCIUILUIMHAPHBIC, MUPOBO33PCHUECKHE 3HAHHUS U YHHUBEpCAJbHbIE YUEOHBIC
JNEUCTBUA B IO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSAMU.

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

1) 0a30Bble JIOrHYecKHe JelCTBUS:

CaMOCTOATENLHO  (OPMYNIHpPOBAaTH W aAKTyaIM3upoOBaTh  MpobIemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONpeAeisTh LEJH JEITEIbHOCTH, 3ajJaBas IapaMeTpbl U KPUTECPUU HX
JTOCTHKEHUS, COOTHOCHUTH PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LEIISIMU;

WCMOJIb30BaTh MPH OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOTO MBILLUICHUS:
BBIJICJIITh XapaKTepHbIC NMPU3HAKKU TMOHATHM M yCTAHABIWMBATh WX B3aWMOCBSA3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE MOHSATUS JJI1 OOBSICHEHUS OTACIbHBIX (DaKTOB M
SIBIICHUI;

BBHIOMpPATh OCHOBAaHWSA H KPUTEpUHU IS KIACCU(HUKAIMK BEIIECTB W
XUMUYECKHUX PEaKIIU;

yCTaHABIMBaTh MNPUUYUHHO-CJIEACTBEHHBIC CBSI3M MEXKIYy H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXKICHUS (MHAYKTUBHbBIC, JE€IyKTUBHBIC, IO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH WU MPOTHUBOPEYHS B pPaccMaTpHUBAEMbIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS UCTOJIb3YEMbIE B XUMUU CUMBOJINYECKHUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJICIIBHBIC MPE/ICTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYecKas ¢opMmysia, ypaBHEHHE XHUMHYCCKOU



peakuuy — IpPU PEUIEHUH YYEOHBIX ITO3HABATENIBHBIX W NPAKTUYECKUX 3a/]ad,
IPUMEHATh HA3BAHHBIE MOJEIBHBIE NPEACTABICHUS I BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKHUX PEaKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O IO3HAHUS BEIIECTB U XMMHYECKUX
peaxkiuu;

(bopMyIUpOBATH LIEJIU U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABIECHHBIE
U CaMOCTOSTEIBHO C(OPMYJIMPOBAaHHBIE BOIMPOCHl B KAayeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsl (POPMHUPOBAHMS THIOTE3bI MO MPOBEPKE NMPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBIKAMU CAMOCTOSITEIBHOTO IIJITAHUPOBAHUS U IPOBEACHMUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HaOMIOJaTh 33 XOJ0M
mpolecca, CaMOCTOSATENIbHO MPOrHO3UPOBATh €ro pe3yJsbTaT, (pOopMyIUpOBaTh
00001IeHNS ¥ BBIBOABI OTHOCUTENILHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOCIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHON
JESATENbHOCTH, MPOSIBIATH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IIOMCKY METOJOB PEIICHHUsS MPAKTUYECKUX 3a7a4, INPUMEHEHHUIO PA3JIMYHBIX
METO/IOB IMO3HAHMS.

3) padora ¢ unHgopmanmen:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKAX HMHPopManuu (HAy4dHO-
HOMyJIApHasl JMUTepaTypa XHUMHUYECKOTO COJEp’KaHus, CIpPaBOYHBIE MOCOOMS,
pecypcbl IHTEpHeTa), aHanmu3upoBaTh MH(OPMAIMIO PA3IMYHBIX BUIOB U (QopM
IIPEICTaBIICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTHUBOPEYUBOCTH;

(GbopMyJIMpOBaTh 3alpOChl U NPUMEHATh PA3JIMYHbIE METOAbI IPU TIOUCKE U
orObope wuHPOpMaMK, HEOOXOAMMOM [JIsi BBIIOJHEHHS y4eOHBIX 3ajad
OIPENIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT HCIHOJIb30BaHUS HHPOPMAIIMOHHO-KOMMYHUKAaTUBHBIX
TEXHOJIOTHH U Pa3JIN4HBIX ITIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  HIPEACTABICHUS
uH(popmanuu (cxeMmsbl, rpadvKu, T1arpaMmbl, TAOJIULIbI, PUCYHKH U JPYTHUE);

UCIIONIb30BaTh HAy4YHBIA f3BIK B KadecTBE CpEACTBa MpU pabore ¢
XUMHUYECKON HH(OpMaIMel: NPUMEHATb MEXIpeaIMeTHble (¢puznyeckue WU
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCITIOJIB30BATHh 3HAKOBO-CHUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMMmyHnKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBHA:



3aJlaBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMBI B XOJI€ IUAJIOTa U/ 1N
JTUCKYCCHUH, BBICKA3bIBATh UJIEU, (OPMYIUPOBATH CBOU MPEAJIOKECHUS
OTHOCHUTEIHHO BBITIOJIHEHHS MPE/IOKEHHOM 3a1a4H;

BBICTYIIaTh C IPE3CHTALMEN PE3yJIbTATOB I[O3HABATEIBHOM JEATEIBHOCTH,
IIOJIyYEHHBIX CAMOCTOSITEIBHO WIIK COBMECTHO CO CBEPCTHUKAMMU IIPHU BBITIOJHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOM pabOThl MO MCCIEIOBAHUIO CBOWMCTB
M3Y4YaeMbIX BEUIECTB, pealn3aluy yueOHOro NpoeKTa, U (GOopMyIHUpPOBATH BBIBOJIbBI
II0 pe3yJIbTaTaM IPOBEIEHHBIX MCCIIENOBAHUN MYTEM COIVIACOBAHUSA ITO3HULIUM B
X0/1e 00CYKICHHSI 1 OOMEHA MHEHUSIMH.

PeI‘y.]IﬂTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IleﬁCTBHSI:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBIISITH CBOIO T03HABATEIBHYIO
JeATENBHOCTD, OMpenensis e€ Ienu W 3aJadd, KOHTPOJUPOBATh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpeIaraeMblii aJrOpUTM JACUCTBUNA TpHU
BBITIOJTHEHWHU YUYeOHBIX M HCCIICIOBATEIIbCKUX 3ajad, BBIOMpaTh Hambojee
3 PeKTUBHBIN CMOCO0 MX pEIICHHS ¢ Y4E€TOM TOJIYYEHHsS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUCCKUX PEAKIIHSIX;

OCYILECTBIJISITh CAaMOKOHTPOJIb JIESITEJIBHOCTH Ha OCHOBE CaMOaHalIu3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIEe pe3yJbTaThl OCBOCHHS MPOTrPaMMBbI [0 XUMHUU HA YTiyOJIEHHOM
YPOBHE Ha YPOBHE CpEJHEro oOuiero o0pa3oBaHUs BKIIOYAIOT CIEHUPUUYECKUE
11 y4eOHOro mpeaMera « XUMHUs» Hay4dHbIE 3HAHUS, YMEHUS U CTIOCOOBI IEHCTBHI
[0 OCBOEHUIO, UHTEPIPETAMN U NMPeoOpa3oBaHUIO 3HAHUN, BUBI JESTEIbHOCTH
[0 MOJYYEHHUIO HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHUN B Pa3IMYHBIX Y4eOHBIX
CUTyalUsX, a TAKKE B PEATbHBIX )KU3HEHHBIX CUTYALUAX, CBA3aHHBIX C XUMHUEN. B
IIPOTpaMMe II0 XUMHHM TNPEAMETHBIE PE3yJIbTaThl IPEACTABICHBI II0 TIoAaMm
U3y4ECHHUS.

10 KITACC

[IpenMeTHble pe3ysbTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHUS»
OTPAKAOT:

c(hOpMUPOBAHHOCTh MPEACTABICHUIN: O MECTE€ U 3HAUYCHUU OPraHUYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00€CHEYEHUU YCTONYMBOTO
Pa3BUTHS YEIOBEYECTBA B PEHICHUH MPOOJIEM SKOJOTUYECKON, IHEPTreTUIECKON U



NUIIEeBON 0€30MacHOCTH, B PAa3BUTUU MEAMIIMHBI, CO3JAHUM HOBBIX MaTEpHAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHH, B oOecrieyeHuu pPallMOHAIILHOTO
MPUPOONOIb30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUSI U OOILIEH KyJIbTYpHI
YeJIoBeKa, a TakKKe JKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPEAE;

BJIAJCHUE  CHCTEMON  XMUMHUYECKMX  3HAaHMM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIOIINE MOHATUS — XUMHUYECKHUI AJIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
obonouka aroma, s-, p-, d-aToMHbBIE OpOUTaIU, OCHOBHOE M BO30YXKAEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaled, HOH, MOJEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBbHOCTh, CTENEHb OKUCJICHUS, XUMHUUYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA 00BbEM, YIIIEpOAHBINA CKENeT, PYyHKIMOHAIbHAS
rpynna, pajgukal, CTPyKTypHble (opMmyJibl (pa3BEpHYThIE, COKpall€HHBIE,
CKEJIETHBIE), HM30MEpPHUsl CTPYKTypHas M NPOCTPAHCTBEHHAas (reoMeTpuyecKas,
ONTHYECKAas), HM30MEPbI, TOMOJOTHYECKUU PSAJ, TOMOJIOTH, YTJIEBOJOPOIbI,
KHUCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHHS, MOHOMED, MOJUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS; TEOPHH, 3aKOHBI
(nepuonnueckuii 3akoH J[. M. MenneneeBa, Teopuss CTPOEHUS] OPraHUYECKUX
BeecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
M TpEBpalICHUS DSHEPrUM IMPU XUMUYECKUX pEeaKlMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH $3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JEXKAIIUE B OCHOBE
INOHUMAaHUS NPUYUHHOCTU U CUCTEMHOCTH XUMUYECKHUX SIBJICHUM; MIPEICTABICHHUS
O MEXaHM3MaX XHMHUYECKHX PEaKlIHUil, TEPMOJUHAMHUYECKUX M KUHETHUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB U TPYyMI aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHBIN 3ppexTri, opueHTanTs! 1 u Il pona);
(dakTosoruyecKkue CBEACHHUSI O CBOICTBaX, COCTaBe, MOJYyUYE€HUU U Oe30MacHOM
UCIIOJIb30BAaHUM BAXKHEUIIUX OPraHUYECKUX BEHIECTB B OBITY M MPAKTUYECKOM
NESATENbHOCTH  YEJNOBEKa, OOMMX  HAyYHbIX MPUHLUNAX  XHUMHYECKOTO
IIPOU3BOCTBA (HA MPUMEPE MPOU3BOJICTBA METAHOA, IEPEPAOOTKH HEPTH);

c(OpMUPOBAHHOCTh YMEHUI: BBIABIATH XapaKTepHbIE MPHU3HAKW TOHATHUH,
YCTaHABIIMBaTh UX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA IMPHU
OINIMCAaHUM COCTABA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIUHEHUM;

c(OpMHPOBAHHOCTh YMEHMII:

UCITI0JI30BaTh XUMHUYECKYI0 CUMBOJIMKY ISl COCTaBJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (GOPMYI OPraHMIECKUX
BEILIECTB;

COCTaBJIITh YPABHEHUsI XMMHUYECKUX PEAKLMA U PacKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIUil  IOCPEACTBOM  COCTaBIICHHUS
ANIEKTPOHHOTO OallaHca JTUX peaklMii, peakluuii HOHHOTO OOMeHa MyTEM
COCTABJICHMSI X MOJIHBIX U COKPAUIEHHBIX HOHHBIX YPABHEHMUI;



M3rOTaBIMBATh MOJEIN MOJIEKYJl OPTaHUYECKUX BELIECTB AJI WIUTFOCTPALIMH
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAJICKHOCTh M3yUYEHHBIX
OpraHMYECKUX BEIIECTB IO KX COCTaBY M CTPOCHHIO K ONpPEAEIEHHOMY
KJIacCy/TpylIe COEIWHEHWH, JaBaTb KM Ha3BaHUSA [0 CUCTEMaTHYECKOMN
HomeHkiarype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BaHWS ISl OTAEIbHBIX
MIpeICTaBUTENIe OPraHUYEeCKUX BEIIECTB (3THIICH, alleTHIEH, TOJIYOJ, TJIMLEPHH,
ATUJICHIJIMKONb, (EeHOoJ, (QopManbAeru, aueTaibAeruj, alueTOH, MypaBbHHAas
KHCJIOTa, YKCYCHasl KHCJIOTa, CTEAPUHOBAs, OJIEMHOBAs, NAIbMUTUHOBAs KHUCIIOTHI,
TJIMIWH, alaHuH, MalbTo3a, (PYKTO3a, aHWIUH, AUBUHWJ, U3OMPEH, XJIOPOIpPEH,
CTUPOJ U JIpyTHUE);

c()OPMHPOBAHHOCTh yMEHUS ONpPENENATh BHJ XUMUYECKOM CBSI3U B
OpraHMYECKUX COEIMHEHHAX (KOBAJIGHTHAas W MOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OpPMHUPOBAHHOCTh YMEHUSI MPUMEHATH MOJOXKEHUSI TEOPUU CTPOCHHUS
opranuueckux BeniectB A. M. bytiepoBa st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

chOpMHPOBAHHOCT, ~ YMEHHMH  XapakTepuU30BaTh  COCTaB, CTPOCHHE,
¢u3nYecKue M XUMUYECKHE CBOMCTBA TUIMYHBIX MPEICTABUTENEH PA3THUHBIX
KJIACCOB OPraHMYECKUX BEILECTB: AJIKAHOB, IUKJIOAIKAHOB, AJIKCHOB, aJIKaJUEHOB,
QIKWHOB, apOMAaTUYECKHUX YIJIEBOJOPOJOB, CHUPTOB, ajbAECTUI0B, KETOHOB,
KapOOHOBBIX KHUCJOT, MIPOCTBIX U CIIOXKHBIX 3(UPOB, KUPOB, HUTPOCOSAUHEHHUMN U
aMUHOB, AMHHOKHUCIOT, O€NKOB, YyrjieBOAOB (MOHO-, JHM- W TOJUCAXapUJIOB),
WUIIOCTPUPOBATh ~ IE€HETHYECKYID  CBSI3b  MEXAY  HHUMH  YpaBHEHHSIMU
COOTBETCTBYIOIIMX XHMHUYECKMX pPEaKUUid C MCHOJIb30BAHUEM CTPYKTYPHBIX
hopmyi;

c(OpPMHPOBAHHOCTh YMEHHUS TOATBEPKIaTh HA KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEAKIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COCTMHEHUN OT
KPaTHOCTH U THUIIA KOBAJIEHTHOM CBSA3M (G- U M-CBA3M), B3AUMHOI'O BIIMSHUS aTOMOB
U TPYIII aTOMOB B MOJIEKYJIaX;

c(OpMHPOBAHHOCTh YMEHHMSI XapaKT€pU30BaTh UCTOUHUKH YIIJIEBOJOPOIHOTO
Chipbsi (He(Th, TNPUPOAHBIM Ta3, Yroab), CHOCOOBI €ro mnepepaboOTKU U
MPAKTHYECKOEe MPUMEHEHHUE MPOAYKTOB NepepadoTKu;

c(hOpMHUPOBAHHOCTh BIAJCHUS CHUCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/aX MO3HaHUsl — HAOJIIOJECHUH, U3MEPEHUHU, MOJEIUPOBAHUN, SKCIIEPUMEHTE
(peanbHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(OpMUPOBAHHOCTD yMEHUS OPUMEHSThH OCHOBHBIE ornepauuu
MBICIIUTEIILHON JIESITEIbHOCTH — aHaJu3 W CHUHTE3, CpaBHEHHE, 0000IIeHUeE,



CUCTEMATHU3AIINIO, BBISIBICHUE MPUYMHHO-CICICTBEHHBIX CBSI3€H — NI W3yYCHUS
CBOMCTB BEUIECTB U XUMHYECKUX PEAKIIHIL;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIISITh B3AaUMOCBSI3b XUMHUYECKUX 3HAHUMU C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oyiee OCO3HAHHOTO TIOHMMAHHS CYIIHOCTH MAaTEepPUATBHOTO €JIMHCTBA MUPA,
UCIIOJIb30BaTh CHUCTEMHBIE 3HAHMS MO OPraHUYECKOW XUMHH i OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOLY;

c(hOpMUPOBAHHOCTh YMEHHI: TPOBOJUTH PACUETHl MO XUMHUYECKUM
dbopMynamM U ypaBHEHHUSIM XUMHYECKUX PEAKINI C MCIOJIb30BaHUEM (U3UYECKUX
BeIMYMH (Macca, OO0BEM Ta30B, KOJUYECTBO BEIIECTBA), XapaKTEPHUIYIOLIUX
BELIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKIACHUIO XUMHUYECKOU
(dbopMyJibl BEHIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKUX 3JIEMEHTOB,
MPOyKTaM CrOpaHusl, TNIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATH
C MOO3UIMH  DKOJOTMYECKOM O€30IacHOCTH  MOCJIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENbHOCTU YEJOBEKa, CBA3AHHOW C MepepaboTKon
BEILIECTB, UCMOIb30BaTh MOJYYEHHBIE 3HAHUS JUISl IPUHSTUSL TPAMOTHBIX PEIICHUN
npo0JieM B CUTYallUsX, CBA3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CAMOCTOSITEILHO TUIAHUPOBATh W MPOBOJIUTH
XUMUYECKUN DSKCIEPUMEHT (MOJYyYeHHE W M3Y4YEHHUE CBOMCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PpEAKIMU YIJIEBOJOPOJOB pPA3JIMYHBIX KJIACCOB U
KHCIIOPOJICOJEPKAIIMX OPTraHMYECKUX BEIIECTB, PEUICHUE ASKCHEPUMEHTAIbHBIX
3a/1ad 10 PACMO3HABAHUIO OPTraHUYECKUX BEIIECTB) C COOJIOJCHHEM MPaBUI
Oe3omacHoro oOpamieHusi ¢ BEHIeCTBAaMU U JIaDOPAaTOPHBIM O0OpPYAOBAHHUEM,
dbopMynUpOBaTh IIEb HWCCJICAOBAHMS, NPEACTABIATh B pasIuyHON Gdopme
pEe3yAbTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUIA:

cOOJII01aTh MpPaBUJIa KOJIOTMYECKH LIENecO00pa3HOro MOBEACHHS B OBITY H
TPYIOBOW JEATEIBHOCTH B LEJSIX COXPAHEHHUS CBOETO 3[I0POBBS, OKPYKarollen
IPUPOJIHOM CPEABI U TIOCTUKEHHS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HABaTh OINACHOCTh TOKCHUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
ONPEAECIEHHBIX OPTaHUYECKUX BEIIECTB, NOHMMAs cMbICI nokasarens [1/1K;

aHAIM3UPOBATH 11€JIeCO00PA3HOCTh MPUMEHEHHUS OPraHMYECKUX BEIIECTB B
IIPOMBIIIEHHOCTH U B OBITY C TOUYKHM 3PEHUSI COOTHOIICHUS] PUCK-TI0JIB34;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKOW MH(OpMaLMK B PA3IMYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4Hast
JUTEpATypa, CpeacTBa MaccoBOoi nHQpopMmaiuu, MHTEpHET U apyrue), KpUTHIECKU
aHAIM3UPOBATh XUMHUYECKYI0 MH(pOpMaIuio, nepepadarbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOeHUS Kypca «OOmas U HeopraHuyeckas
XAMUSD OTPAXkKaAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MaTepUAIBLHOM €JAUHCTBE MHPA,
3aKOHOMEPHOCTAX M IO3HABA€MOCTH SIBIICHUM NPUPOJBI, O MECT€ U 3HAYEHUHU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJii B O00ECreYeHUH YCTONYMBOTO
pa3BUTHS, B PEHICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM W MHUIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JaHUU HOBBIX MAaTEPHAIIOB, HOBBIX
MCTOYHUKOB SHEPTHH, B OOECIEYCHUH PAIMOHAIBHOTO MPUPOJIOIOIH30BAHNUS, B
(GbopMHpPOBaHUM MHUPOBO33PEHHUSI W OOIIEed KyJIbTyphl 4YEJIOBEKa, a TaKxke
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JI0pPOBBIO M IMPUPOJIHOU

cpene;
BJIaJICHUE CUCTEMOU XUMUYECKUX  3HAHMH, KOTOpast BKJIIOYAET;
OCHOBOIIOJIaraloIMe TOHATHUS — XHUMHUYECKHW DJIEMEHT, aToM, SJIpO aroma,

M30TOIIbI, AJIEKTPOHHAs 000JI0UKa aToma, S-, p-, d-aTOMHBIE OpOUTATIH, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TMOpUIM3alis aTOMHBIX OpOHUTaNei, HOH,
MOJICKYJIa, BQJICHTHOCTh, JJICKTPOOTPHUIIATEIHPHOCTh, CTCICHh  OKHCIICHUS,
XUMUYecKass CBsS3b (KOBAJICHTHAs, HOHHAs, METa/UIMYecKas, BOJOPOIHAs),
KpUCTaJUTMUECKasl pEmI€Tka, XUMHUYECKas pEeaKIus, pacTBOpP, JJICKTPOJIHTHI,
HEAJIEKTPOIUTHI, JJIEKTPOJIUTHYECKAsS JIUCCOIMAINMS, CTEIEeHb IHUCCOIUAINH,
BOJIOPOJHBIN IIOKa3aTeldb, OKHUCIWUTEIb, BOCCTAHOBUTEIb, TEIUIOBOM 3(deKT
XUMHUYECKOW peaKIluu, CKOPOCTh XUMHUUECKON peaKIiu, XMMUIECKOE PaBHOBECHE;
TEOPHH W 3aKOHBI (TEOPHS DJICKTPOJMTHYECKOW TUCCOIMAINH, TICPUOIUICCKUI
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHECHUS U
MIPEBpAISHHs] SHEPTUU IPH XUMHUYCCKHUX PEaKIHIX, 3aKOH IOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JICHMCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJIHMYECKHM S3BIK
XUMHUH, MHPOBO33PEHUYCCKUE 3HAHHWSA, JIeXKAIlMe B OCHOBE TIOHMMAaHHS
NPUYMHHOCTA W CHCTEMHOCTH  XUMHYECKUX  SBJICHHWH;  COBPEMCHHBIE
MPEJACTABICHUS O CTPOSHHWM BEIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIPHOM H
HAIMOJICKYJIIPHOM  YPOBHSX; TIPEACTaBICHUs O MeXaHU3MaxX XHUMHUYECKUX
peaknuii, TEPMOAMHAMHUYECKUX W  KHHETHYECKHX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHUs, 0 XUMUYECKOM PaBHOBECHH, PACTBOpaX W JIHUCIIEPCHBIX CHUCTEMax;
(haKTOJIOTHYCCKHE CBEJICHHS O CBOMCTBAaX, COCTaBe, IMOJIYUYCHHH U 0O€30I1acHOM
WCITOJIb30BAaHUHU BAYKHEUIIINX HEOPTaHUUYECKHUX BEIIECTB B OBITY W MPAKTUUYECKOM
NCATENBPHOCTH  YEJOBEKa, OOMMX  HAyYHBIX  MPUHINNAX  XHUMHYECKOTO
MIPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUH: BBISABJIATH XapaKTEPHBIC NMPHU3HAKU IOHSATHH,
yCTaHABJIMBATh WX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS MPHU
ONMCAaHUHM HEOPTAHMYECKUX BEIIECTB M UX MPEBPAIICHUIA;



c(OPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMUMHMUYECKYIO CHUMBOJIUKY IS
coCTaBj€HUs (OpMyJl BEUIECTB M YpPaBHEHMM XUMHUYECKMX peakuui,
cuctematuueckyto HoMmeHknarypy (IUPAC) u TpuBuangbHble Ha3BaHUS OTAEIbHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAICHTHOCTh U CTETIEHb OKHCICHUS
XUMHUYECKUX 3JIEMEHTOB B COCJUHEHMSIX, BUJ XUMHUECKON CBS3U (KOBaJICHTHas,
WOHHAs, MeTaJJIMYecKas, BOJOPOJAHAs), THUN KPUCTAUNIMYECKONW PEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJA XMUMHUYECKOM CBSI3M M THUIA KPUCTAUIMYECKOM pEIETKH, OOMEHHBIH U
JOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c()OPMHPOBAHHOCTh  yYMEHHWI:  KJIAcCU(ULIHMPOBATH:  HEOPraHUYECKHE
BEILECTBA 10 UX COCTABY, XUMHYECKHE PEAKLUH IO PA3JINYHBIM MpU3HAKaM (YUCITY
U COCTaBYy pearupyroliux BELIECTB, TEIIOBOMY 3((eKTy peakuuu, U3MEHEHUIO
CTENEHEH OKHCIIEHUS OHJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTaju3aTopa M
JPYTHe); CAMOCTOSITENIbHO BHIOMPATh OCHOBAHUSA U KPUTEPUHU JJI KIacCU(UKAUU
M3Yy4aeMbIX BEIIECTB U XMMUYECKUX PEAKLUM;

c(OpMUPOBAHHOCTh YMEHMSI PACKPBIBATh CMBICI MEPUOJUUECKOrO 3aKoHa /.
N. MenpneneeBa u JEMOHCTPUPOBAThH €0 CUCTEMATU3UPYIONLYI0, OObSICHUTENbHYIO
Y IPOTHOCTHYECKYIO (PYHKLNU;

c(OpPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOrO IEPHOIOB
[lepuomnueckonn  cucremsr  J.U. Menpaeneena, UCIIOJIB3YSl  TOHSATHSA
«3HEPreTUYECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHH», «S-, p-, d-aTOMHBIE
opOuTaIM», «OCHOBHOE M BO30YXKIEHHOE SHEPTeTUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XMMHMYECKUX DJIEMEHTOB U HUX
coeqMHeHUNM no mnepuomaM u rpynnaMm llepmommueckon cucremsl /I N.
MeHnneneeBa, BAJIEHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JIOYEK;

c()OPMUPOBAHHOCTb ~YMEHMH: XapakTepu3oBaTh (ONHUCHIBaTh)  OOIIME
XUMUAYECKUE  CBOWMCTBA  BEIIECTB  PAa3IMYHBIX  KJIACCOB,  IOATBEPKAATh
CyLIECTBOBAHUE TEHETUYECKOW CBS3M MEXIYy HEOPTraHWYECKMMH BELIECTBAMH C
IIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINM;

Cc(OPMUPOBAHHOCTb YMEHHUS PACKpbIBaThb CYLIHOCTh: OKHCIIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIIMA MOCPEICTBOM COCTAaBJIEHHS 3JEKTPOHHOIro OanaHca
ATUX PEAKUUH; peaKkUil MOHHOro OOMEHa MyTEM COCTABIEHUS HMX MOJHBIX H
COKpPALIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEAaKUMM  THUAPOIM3a;  peakuiu
KOMILIEKCO00pa30oBaHus (Ha IpUMepe r’UAPOKCOKOMILIEKCOB IIUHKA U aJIFOMUHUA);



c(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIMi ¢ YY4ETOM HUX DHEPreTHUYECKUX XapaKTEPHUCTHUK, XapakKTep
M3MEHEHUS] CKOPOCTH XHMMHMUYECKOW peakIMd B 3aBUCHUMOCTH OT pPa3IudHbIX
(akTOpoOB, a TaK¥Ke XapakTep CMEUIEHUS] XUMUYECKOTO PAaBHOBECHUS MO/l BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpuniuin Jle [larense);

cOpPMHUPOBAHHOCTh YMEHHUS XapaKTEpPU30BaTh XUMHUYECKHUE PpEaKIIHH,
JeXallie B OCHOBE NPOMBIIUIEHHOTO MOJYYEHUsS CEPHOW KHUCIOTHI, aMMHAaKa,
oOle HayyHble MPUHLMIBI XHUMHYECKUX IPOU3BOJCTB; LEIECOOOPA3HOCTh
MIPUMEHEHUS! HEOPTAaHMYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3peHHUs COOTHOLIEHUS PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh BIIAJICHUSI CHCTEMOW 3HAHUW O METOJIaX HAay4YHOIO
MO3HAHUA SBJIEHUN NpUpOAbl — HAOIIOJEHUE, HU3MEpPEHUe, MOJEIUPOBaHUE,
AKCHEPUMEHT (peabHbIN U MBICICHHBIN), UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS IPUMEHATH 3TH 3HAHUS TIPU IKCIIEPUMEHTAIHHOM MCCIIEIOBAHUHN BEIIECTB
U 118 OOBSCHEHUS XHMMHYECKUX SIBJICHUH, HMMEIOUMX MECTO B MPHUPOJE,
MPaKTUYECKOH AESITEIbHOCTU YeJIOBEKA U B IOBCETHEBHOM KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUH C
NOHATUSMHU U TIPEJCTABICHUSIMU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1€€ 0OCO3HAHHOIO MOHUMAHUS MAaTePUATbHOTO €IMHCTBA MUPA;

c()OPMHPOBAHHOCTh YMEHHUS MPOBOAUTH PACUETHI: C HCIOJIb30BAHUEM
MOHATUM «MacCOBasi JIOJIsl BEIIECTBA B PACTBOPE» M «MOJISIPHAS KOHLIEHTPALIHIY;
MAaccChl BEIIeCTBa WIM 00bEMA Ta3a MO0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO U3 YUYACTBYIOLIMX B PEAKIMU BEILECTB; TEIUIOBOro 3¢ ¢ekTa
peaklMK; 3HAYEHUS BOJOPOJHOIO MOKa3aTessl pacTBOPOB KHUCIOT W ILIEJIOYEH C
M3BECTHON CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBa BEILECTBA)
NPOJYKTa PEaKIUu, €ClM OJTHO M3 MCXOIHBIX BEIIECTB JIaHO B BHUJE pacTBoOpa ¢
OMpeeIEHHON MAacCOBOM J10J1ell pacTBOPEHHOTO BEIECTBA WJIM JIaHO B M30BITKE
(MMeeT MpUMECH); JOJM BBIXOJIa MPOJAYKTA PEaKUUH; OOBEMHBIX OTHOILICHUM
ra3os;

c(OpMHPOBAHHOCTh YMEHHUI: CaMOCTOSATENbHO IUIAHUPOBATH U TMPOBOJUTH
XUMUYECKUH  3KCHepuMeHT  (IpoBEIeHHE  peakuud  HMOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPTraHUYECKUX BEILECTB, ONPEICICHUE
Cpelbl pacTBOPOB BEIIECTB C IIOMOIIBIO WHAWKATOPOB, W3YyYECHHE BIIUSHHUS
pa3nuYHbBIX  (AKTOPOB HAa  CKOPOCTh XUMHUYECKOM  pEaklMH, pelieHue
AKCIIEPUMEHTAJIBHBIX 3adad no TemaMm «Mertamis» u  «Hemeramnsl») c
cOOJII0IEHNEM TpaBUil O€30MacHOro0 OOpallleHHs C BEMIECTBAMU U J1a00OPaTOPHBIM
o0opynoBanueM, (HopmMyaupoBaTh II€Jdb HCCJICIAOBAaHUS, TPEJACTABIATH B
paznu4HON (QopMe pe3ysbTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIEHUBATH HX
JOCTOBEPHOCTH;



c(hopMHUPOBAHHOCTh YMEHHUI: COOIOATh MPABIIIA MOJb30BAHUS XUMUICCKON
nocynod u J1abopaTopHbIM O0OOpYyIOBaHHEM, OOpalleHUs C BENIECTBAMHU B
COOTBETCTBUM C HHCTPYKIUSMH [0 BBHITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX
OMBITOB, JKOJIOTMYECKH IE€JE€CO00pa3HOr0 TMOBEACHUST B OBITY U TPYIOBOI
JESITEIbHOCTH B LEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYIKAIOWMIEH MPUPOITHON
Cpeabl W JOCTWXKEHUA €€ YCTOWYMBOrO pa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHUYECKOTO JIEMCTBUSI HA JKMBBIE OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHKUMAas cMbIci nokazarens [1/1K;

c(hOpMHUPOBAHHOCTh YMEHUM: OCYIIECTBJIATh IICJCHANIPABICHHBIA ITOMCK
XUMHUYECKOW MH(OPMAILIMK B Pa3IMUYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-HaydHAs
JUTEpaTypa, CpeicTBa MaccoBor nHPopManuu, MIHTepHET U apyrue), KpUTUYeCKU
aHaJTM3UPOBATh XUMUUYECKYI0 MH(pOpMAIUIO, TIepepadaThiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUU C ITOCTAaBJIICHHOM YyUeOHOM 3a1auei.
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3.2 keToHbl. KapOoHoBbIe KHuCTOTHI. CIIOKHBIC 21 hitns://m_edsoo.r/d69df650
a¢upsl. Kupbr
bubnnoreka [IOK
33 YTHeBOAE! ? https://m.eds00.ru/d69df650
Hroro no pazgeny 41
Pa3znea 4. A3oTconepxainue OpraHnyecKkue coeIuHeHust
bu6mmorexa [IOK
4.1 A LA .b 12
MUHBL AMHIHOKHCTOTBL. bEJIi https://m.eds00.1ru/d69df650
Hroro no pazgeny 12
Paspnen 5. BeicOKOMOJIEKYISIpHBIE COCAUHEHUS
5.1 BricokoMoseKyIsipHbIE COEAMHEHUS 4 bubmorexa [JOK
' yap g https://m.eds00.ru/d69df650
Hroro no paszgeny 4

Pa3znen 6. I'eHeTnyeckas CBsI3b MEXKAY TOMOJIOTMICKUMHU pAAaMI M TPpynliaMu OpraHun4e€CKux coeTUHEHHUI

I'enernueckas CBs3b MEKIY

6.1 TOMOJIOTUYECKUMU PAJIaMU U TpyIIIaMu 2
OpraHUYECKUX COCITMHEHHN
Hroro 2
Hazpanue moayJist
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KIIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HanmMeHoBaHMe pa3/1eJioB U TeM ungpoBbie
Ne i/m P Konrtpoubnsie | IIpakTnyeckue (upp :
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue aroma. [lepuonnyeckuii 3aKoH
1.1 u [lepuoanueckas cucTeMa XUMHUECKUX 9 1 0 bubmorexa [OK
' pHOA https://m.edsoo.ru/2dd57f24
snemeHToB /I. 1. Menaeneena
12 Crtpoenue BeriecTBa. MHOrooOpasue 1 1 0 bubmuorexa [JOK
' BEIIIECCTB https://m.edsoo.ru/2dd57f24
but6mmoreka [JOK
1.3 X 19 1 3
HMITICCKHE peaKtitd https://m.edsoo.ru/2dd57{24
Hroro no pazneny 39
Paznen 2. Heopranuueckasi Xumust
bu6mmoreka [IOK
2.1 Hewmerarner 31 ! 3 https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
2.2 Merasbt 23 ! 2 https://m.edsoo.ru/2dd5724
Hroro no pazgeny 54
Pasznea 3. Xumus n :Xu3Hb
31 MeToapl moO3HAHUS B XUMHUH. XUMHA U 9 | 0 bu6mmorexa [JOK
' J)KU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




INOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KosanuyectBo 4yacos
Ne JIeKTPOHHBIE IH(pPOBbIE
Tema ypoxa Kontpoabnubie | IIpakTuyeckn
n/n Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI e padoThI
[IpeameT 1 3HaUEHUE OPraHUYECKON
1 XUMUH, TIPEJICTABICHHE O MHOTO00pa3un 1 0 0 bubmmorexa LIOK
> TTPEAL . p https://m.eds00.ru/3686e6f5
OpPraHMYECKUX COEAVNHEHUN
DJIEKTPOHHOE CTPOEHUE aTOMa yIJiiepoaa
) (ocHOBHOE U BO30YXIAEHHOE COCTOSIHUSA). 1 0 0 bubnuorexa [IOK
BanenTHbIE BO3MOKHOCTH aTOMa https://m.edsoo.ru/Oce6fd4c
yriaepoaa
XUMHYECKas CBSI3b B OPraHUYECKUX
3 coenuHeHUsX. MexaHu3mbl 00pa3oBaHUs | 0 0 bubmuoreka [{OK
KOBAJIEHTHOH CBSA3H, CLIOCOOBI Pa3phiBa https://m.edsoo0.ru/8d39f5¢8
CBsI3el
4 Teopust cTpoeHUsI OPraHUIECKUX | 0 0 bubnnorexa [IOK
coequuenuit A. M. bytiepoBa https://m.eds00.ru/9e¢595¢cb8
Bunael nzomepun: cTpykrypHas,
IPOCTPAHCTBEHHAs. DJIEKTPOHHbBIE bubnumorexa [IOK
5 1 0 0
3¢ (eKTs B MOJIEKYJIaX OPraHUYEeCKUX https://m.edsoo.ru/b0e61661
COETMHEHU N
ITpencraBienue o knaccuukanyuu u
P ¢ bubmuoreka [{OK
6 cCUCTeMaTH4yecKasi HOMEHKJIaTypa 1 0 0
https://m.edsoo.ru/c212dd21
(IUPAC) opranuyeckux BEIIeCTB
7 Knaccudukanus peaxiuii B | 0 0 bubnuoreka [IOK

OPraHU4YEeCKON XUMHUH

https://m.edsoo.ru/ba5706aa




Cucremarusanus 1 0000IIeHIE 3HAHUN

bubmnoreka [IOK

8
o Teme: BxoHast KOHTpobHas paboTa https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKHM psiJl, oO1as
9 dbopMyna, HOMEHKIIATypa U U30MepHs, bubmmoreka [JOK
BJIEKTPOHHOE U TPOCTPAHCTBEHHOE https://m.edsoo.ru/25a14636
CTPOCHHE MOJIEKYJI
10 du3nyecKkne 1 XMMUYECKHEe CBOMCTBA bubmuoreka [{OK
aJIKaHOB https://m.edsoo.ru/3137711¢
HaxoxxneHnue aakaHoB B IIPUPOJIE.
11 CrocoObI ONYyYEHUS U 11 I:I)/Il\feHeHI/Ie bubnnorexa [IOK
y p https://m.edsoo.ru/259b0a5b
AJIKaHOB
[Muknoankanel: o0mas Gopmyna,
HOMEHKJIATypa U U30MEPHUI
12 OCO66HHOCZ§ CT OeHI/IHpI/I X,I/IMI/IIICCKI/IX bubnnorexa [IOK
. P https://m.edso0.ru/156730d2
CBOICTB, CITIOCOOBI IOJyUEHUS U
MpUMEHEHUE
Pemenne pacu€tHbixX 3a/1a4 Ha
ompezieieHue MOJIEKYIIpHOU (HOpMYITbI
13 OpPTaHMYECKOTO BEIIECTBA [0 MACCOBBIM bu6mmoreka [JOK
JOJIIM aTOMOB DJIEMEHTOB, BXOISIINX B https://m.edsoo.ru/bf84d8eb
ero cocrtas. CucremMaTu3anus u
000011IeHNE 3HAHNI IO TEME
AJIKEHBI: TOMOJIOTHYECKHIA psijl, oO1as
dbopmysa, HOMEHKJIATypa, SJIEKTPOHHOE
14 U IIPOCT ;.HCTBCHHOG CT ;)eHI/Ie bubmorexa HOK
poctp p https://m.edsoo.ru/273b0ale
MouiekyJl. CTpyKTypHasi U LIUC-TPaHC-
M30MepHsl AJIKEHOB
15 duznvecKkue U XUMUYECKUE CBOMCTBA bubmuoreka [{OK




ankeHoB. [IpaBuno MapkoBHUKOBA

https://m.edsoo.ru/21069ccd

CriocoObl MoJTy4eHus: U IpUMEHEHUe

bu6mmoreka [JOK

16
AIIKEHOB https://m.eds00.ru/665dc058
[Tpaktuyeckas padora Ne 1 o Teme
17 "[Tonmyuenue >TUICHA U U3yUYECHUE €TO bubmmorexa [JOK
o Y " Y https://m.edsoo.ru/0941eed8
CBOMCTB
Pemienne pacu€THbIX 3aa4 HA
18 OTIpeIeIEHUE MOJICKYJIIPHON (POPMYJIBI bubmmorexa LIOK
e yip pMY https://m.edsoo.ru/e9ea9921
OpPraHUYECKOI0 BEIIECTBA
AnKanueHbl: CONPSHKEHHBIE,
19 M30JIMPOBAHHBIE, KYMYJIUPOBAaHHbIE bu6mmorexa [JOK
P > KYMYHp i https://m.eds00.ru/04298c0a
Oco0eHHOCTH AIEKTPOHHOTO CTPOESHUS
20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX bubmuoreka [JOK
JVEHOB https://m.edsoo.ru/e561253d
21 CrniocoOsl MosTy4eHus U IpUMEHEHUe bubmmoreka [JOK
aIKaJINEHOB https://m.edsoo.ru/1aa81660
AJKWHBI: TOMOJIOTHYECKHHA Psifl, 001as
) dbopMyiia, HOMEHKJIATypa, JEKTPOHHOE bubnuorexa [IOK
U IIPOCTPAHCTBEHHOE CTPOECHHE https://m.edsoo.ru/68b6ccdc
MOJIEKYJI, (PU3UIECKHE CBONCTBA
23 XUMHUYECKUE CBOWCTBA aJIKMHOB bubmorexa HOK
https://m.eds00.ru/23493a93
24 KadecTBeHHBIC peakiiyi Ha TPOMHYIO bubnmnoreka [JOK
CBS3b https://m.edsoo.ru/7b1c48da
25 CnocoOslI MOJTy4eHUs U IPUMEHEHUE bubnmnoreka [JOK
AJIKUHOB https://m.edsoo.ru/a6f9alea
26 Pemenue 3agau: pacu€Thl 10 ypaBHEHUIO bubmuoreka [JOK

XUMHUYECKOU peakuumn

https://m.edsoo.ru/5db8e526




27

Cucremarusanus 1 0000IIeHIE 3HAHUN
10 TEME

28

ApEHBI: TOMOJIOTHYECKUH PsIJT, 00TIIast
dbopmya, HOMEHKIAaTypa. DIEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJT
OeH30I1a B TOTyOoI1a, UX (U3HIECKUE
CBONCTBa

bubnnoreka [IOK
https://m.edsoo.ru/a92a7094

29

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLIUU
3aMeIleHUS

bubmnoreka [IOK
https://m.edsoo.ru/a44alae4

30

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLIUU
IIPUCOEIUHEHHS], OKMCIIEHHE TOMOJIOTOB
OeH3oia

Bbu6mmoreka [JOK
https://m.edsoo.ru/a44alaed

31

Oco0EHHOCTH XMMHUYECKUX CBOMCTB
cTHpOJa

bu6mmoreka [IOK
https://m.edsoo.ru/d5018a54

32

Pemenue pacuérHbIxX 3a7a4 Ha
OIpeJieIeHue MOJIEKYJIIPHON (pOPMYJIBI
OpPraHNYeCKOro BEIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/53461a2¢

33

CrniocoObl MoJTy4eHus U IPUMEHEHUe
apeHoB

bubnnoreka [IOK
https://m.edsoo.ru/6f717d09

34

['eHeTnyeckas CBSI3b MEXKIY
pa3IMYHBIMU KJIACCAMHU YTJIEBOAOPOAOB

35

Pacuérsl 0 ypaBHEHUSIM XUMUYECKHUX
peakiuii. CucreMatuzanus u
00o011eHNEe 3HAHUH 110 TeMe

36

[Tpuponausiii ra3. [lonytHsle HedTsHBIE
rasbl

37

KaMeHHBII yroib 1 MpoayKThI €ro
nepepaboTKH

bubnnoreka [IOK
https://m.eds00.ru/69b3398b




Hedtb 1 criocobs! e€ nepepaboTKy.

38 [TpumeHeHre TPOAYKTOB niepepaboTKu bu6mmorexa [JOK
p pony pep https://m.edsoo.ru/21{9de78
HedTH
19 ['eHeTnyeckas CBSI3b MEXKIY
Pa3IUYHBIMH KJIaCCaMH YTJIEBOAOPOIOB
["asoreHonpon3BOIHBIE YIIIEBOIOPOIOB:
40 JIEK OHH(I))C CT OCHI/Ie'y CaKINu ’ bubmorexa [IOK
P p » bearit https://m.edso0.ru/82b4d759
3aMEeIIeHUS TaJloTeHa
JlelicTBHe HIeI04YeH HA
41 raJoreHIponu3BoaAHbIe. B3aumoneiicreue
JUTAJIOTEHAIKAHOB C MarHUEM U ITHHKOM
4 CucremaTu3aius 1 0000IIeHHEe 3HAHUN bubnunoreka [JOK
o paszaeny "YrieBonoposr" https://m.edso0.ru/20e8922
43 KonrtponbHas pabora no reme bubnnorexa [JOK
"Yraesogopoibr" https://m.eds00.1ru/95¢9e298
[IpenenbHbIe OTHOATOMHBIEC CITUPTHI:
TOMOJIOTHYECKUH psifl, oOmiast popmyra,
44 CTPOCHUE MOJIEK JI; n3ome I/ISI(l) e brbmmorexa [TOK
P Y pH, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Kilaccuukaus,
bu3nYecKue CBOMCTBA
45 XUMHUYECKUE CBOMCTBA MPEIETbHBIX bubnuoreka [IOK
OTHOQTOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe
46 CnocoObl ToTy4YeHus: U TPUMEHEHNE bubnunorexa [JOK
OJHOATOMHBIX CIIUPTOB https://m.edso00.1ru/484100000000000
[TpocTeie 3¢upbl: HOMEHKIIATYpa U
47 I/13p0Me usi ((I))C(I))6CHHOCTI/I (bH3IZ§CCKI/IX u bubmmorexa LIOK
pHd, . https://m.edsoo.ru/c2¢788b2
XUMHYECKHX CBOMCTB
48 MHoOroaToMHbIE CITUPTHI: bubmuoreka [{OK




STHJICHTJIUKOJb U TJIULEPHH, UX
buznyeckue 1 XuMU4eCKHe CBONCTBA

https://m.edsoo.ru/ee4d84aa

CrniocoObl 1oJTy4eHus: U IpUMEHEHUe

bubmnoreka [IOK

49
MHOT'0aTOMHBIX CITUPTOB https://m.edsoo.ru/d12e567d
DeHOoII: CTPOCHNE MOJICKYIIBL,
50 (1)I/I3I/I‘IGCI;[IfC CBOWCTBA T}(/)KCI/ILIHOCTB bubmmorexa LIOK
' https://m.edsoo.ru/2¢ce72618
denoma
Bbubmmoreka [JOK
51 XUMHYECKUE CBOWMCTBA (PeHOIa
¢ https://m.edsoo0.ru/037ca5t9
5 CnocoObl MoTy4YeHus: U TPUMEHEHNE bubnunorexa [JOK
denona https://m.edsoo.ru/c77ddf4c
[Tpaktuueckas padora Ne 2. Pemenue
53 HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeME bubmmorexa [IOK
p s https://m.edsoo.ru/fd0ced09
"CrupThl U peHobr"
54 CucreMaru3anus 1 0000IIeHE 3HAHUH bubmuoreka [{OK
10 TeME https://m.edso00.ru/1810cb9b
AJBIETUIBl U KETOHBI: SJIEKTPOHHOE
55 CTpoeHHe KapOOHUIILHOU IPYIIIBL; bubmuoreka [JOK
TOMOJIOTHUYECKHE PsIIbI, 00111ast https://m.edsoo.ru/b139beaa
dbopmya, H30MEpHS 1 HOMEHKJIaTypa
56 ATbaeruipl ¥ KeTOHBI: (PU3HUECKIE bubmnoreka IIOK
CBOICTBA; peaKkMy MPUCOCTUHEHHUS https://m.edsoo.ru/c887425¢
57 Peakumm okrciieHHs M Ka4eCTBEHHBIC bubmuoreka [{OK
peaku aIbAETUI0B U KETOHOB https://m.edsoo.ru/a393baa9
53 CrocoOslI ONTy4eHHUs aTbICTHIOB U bubnmnoreka [JOK
KETOHOB https://m.edsoo.ru/520d1¢c51
59 OIHOOCHOBHBIE TIPE/IETbHBIE bubnmoreka [JOK

Kap60HOBBIC KHCJIOTHI, 0COOEHHOCTH

https://m.edsoo.ru/fecOb113




CTPOCHUA UX MOJICKYJI

60 N3omepus 1 HOMEHKIIaTypa KapOOHOBBIX bubnmoreka [JOK
KHCIIOT, MX (PU3UYECKHE CBOMCTBA https://m.edso00.ru/700cc87b

61 XUMHUYECKUE CBOMCTBA MPEACIbHBIX bubnmoreka [JOK
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://m.edsoo.ru/40e6e0e9
Oco0eHHOCTH CBOMCTB MypaBbUHON

62 KHUCTI0ThI. MHOT0OOpa3ue KapOOHOBBIX bubmmorexa [IOK

' p p https://m.edsoo.ru/bb31be71

KHCJIOT
Oco0eHHOCTH CBOMCTB: HEMPEACIbHBIX U
apoMaTHYeCKHX KapOOHOBBIX,

63 MKapOOHOBBIX, THAPOKCUKAPOOHOBBIX bubmmorexa TIOK
Jviap » THAP P https://m.edso0.ru/83a08773
kucnort. [IpencraBuTtenu BbICIINX
KapOOHOBBIX KHCIIOT

64 [ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX bubnnorexa [JOK
KHUCJIOT https://m.edsoo.ru/0d162d9d

65 CriocoObI TOTy4eHus: U TPUMEHEHNE bubnuorexa [JOK
KapOOHOBBIX KHUCIIOT https://m.edsoo0.ru/7¢065¢9d
CnoxHbIe 3(OUPBI: TOMOJIOTHYECKUHN P,

66 obmras popmyna, ©30MEpHs U bubmorexa HOK

pMYJ18, p https://m.edsoo.ru/adfffe6d

HOMEHKJIaTypa

67 duznvecKkue U XUMUYECKUE CBOMCTBA bubmuoreka [{OK
a¢upoB https://m.edsoo.ru/ad6b94b2
Pewenune pacy€THbIX 3a1a4: 110

68 YPaBHEHUIO XUMUYECKOW PEaKlnu, Ha
ompezieNieHue MOJIEKYIIpHOU (HOpMYIIbI
OpPraHUYECKOI0 BEIIECTBA

69 [TpakTrdeckast pabota Ne 3. Pemenue bubnmnoreka [JOK

OKCIICPUMCHTAJIBHBIX 3a1a4 I10 TCMC

https://m.edsoo.ru/486671fb




"Kap6oHoBsie kucioThl. CI0KHbBIE
a¢upsr"

Kupsl: ctpoenue, pusnueckue u

bubmnoreka [IOK

70 .
XUMUYECKHUE CBOMCTBA (TUAPOITH3) https://m.edsoo.ru/al9¢5b98
Oco0eHHOCTH CBOICTB JKHUPOB,
71 COJIepXKAIIUX OCTATKHU HETPEACIbHBIX bubmmorexa [IOK
P P https://m.edsoo.ru/b0331922
JKUPHBIX KUCIIOT. JKUPBI B IpUpPOIE
Mpbiia Kak COJIM BBICIIUX KapOOHOBBIX
7 KHUCJIOT, UX Mototiee aeiictue. [lonstue bubmuoreka [JOK
0 CUHTETHYECKUX MOIOIINUX CPEICTBAX https://m.edso0o.ru/3¢566565
(CMCO)
['eHeTnyeckas CBSI3b yTIE€BOJAOPOIOB U
73 KHCJIOPOJICOAEPKAIINX OPTaHUYECKUX bubmmorexa [JOK
pPOACOACPatL p https://m.eds00.1u/56790¢96
BEILIECTB
74 PacuéTel o ypaBHEHUSAM XUMHUYECKUX
peaxkuui
75 CucremaTtuzanus U 0000IICHUE 3HAHUIA bubmuoreka [JOK
10 TEME https://m.edsoo.ru/f8eaf2eb
OO6m1as XxapakTepucTUKa yrieBOI0B U
76 Knaccmbmi)a I/Iﬂp TJIEBO ZB (MoOHO-, n bubmmorexa [JOK
Ly s da https://m.edsoo.ru/7a9693al
U TIOJIMCaxapH/ibl)
MoHocaxapuabl: pU3NUECKUEe CBOHCTBA bubnuoreka [IOK
77
U HaXOXIEHUE B IPUPOLE https://m.edsoo.ru/b4bdda2d
7 IIpuMeHeHue III0K03bI, €€ 3HaYCHUE B bubnuorexa [IOK
JKU3HEAECATEIbHOCTU OpraHu3Ma https://m.edsoo.ru/5e61122d
Hucaxapunpl: caxaposa, MajabT03a U
bu6mmoreka [JOK
79 nakto3a. Haxoxenue B npupoje u

MMPUMCHCHHUEC AUCAXApHUI0B

https://m.edsoo.ru/eb0384e7




HOHHC&X&pI/II[LIZ CTPOCHHUC

bu6mmoreka [IOK

80 MaKpOMOJIEKYJI, (GPH3HISCKHE U
P Y (\1,) https://m.edsoo0.ru/72a04508
XUMUYECKHE CBOMCTBA, IPUMEHEHHE
81 [TonsiTne 06 NCKYCCTBEHHBIX BOJIOKHAX bubmorexa [OK
Y https://m.edso00.1u/6216e766
Pemienue pacyeTHbIX 33724 Ha
82 omnpeAesieHUE JOJIM BhIX0J1a MPOAYKTa bubmorexa [TOK
pex A A& Tipoty https://m.edsoo.ru/7fde47ef
peaklMK OT TEOPETUYECKHU BO3MOKHOTO
CucremaTtuzanus 1 00001IeHUE 3HAHUIA bubmuoreka [JOK
83
0 pa3feny https://m.edsoo.ru/08d4364c
KonTponbHas paboTa no teme
84 "Kucnoponcoaepskamue opraHu4ecKue bubmorexa [IOK
P " p P https://m.edsoo.ru/42c6678¢
COCTMHECHUS
AMUHBI: K1accu(UKanms, CTpOSHUE
85 MOJIEKY1, 001ast popMyiia, H30Mepus bubmmorexa [JOK
YL, 0B pMYyIa, ? ’ https://m.edsoo.ru/efa7ebca
HOMEHKJIaTypa U (U3NYECKUE CBOWCTBA
XUMUYEeCKUE CBOWCTBA aMu(PaTUIECKUX bubnuoreka [IOK
86
aMHUHOB https://m.edsoo.ru/1bc5cf80
AHWIVH: CTPOCHUE AaHWJINHA,
87 0COOEHHOCTH XMMHYECKHUX CBOMCTB bubmorexa HOK
https://m.eds00.ru/39¢d21f1
aHWJIMHA
28 CrniocoOsl MoJTy4eHus U IpUMEHEHUE bubmmoreka [JOK
anudaTuyecKux aMMHOB https://m.edsoo.ru/eal38763
AMMHOKHCJIOTHI: HOMEHKJIaTypa U
29 nuzomepus, (pu3nyecKrue CBOMCTBA. bubnuoreka [IOK
OtnenbHbIC IPEACTABUTENH Ol https://m.edsoo.ru/d1773e80
AMHHOKHUCIIOT
90 XuMHUYECKHE CBOMCTBA aMUHOKUCIIOT, UX bu6mmoreka [{OK




OHMOJIOTHYECKOE 3HAUYEHNE aMHUHOKHUCIIOT.
CuHTE3 ¥ THAPOJIN3 TIENTHIOB

https://m.edsoo.ru/77df705a

91 benku kak pUpoOIHbIE IOJIUMEPHI; bubnnorexa [IOK
CTPYKTYpPHI O€TTKOB https://m.eds00.ru/429e¢9899
bubmnoreka [IOK
92 XUMHYeCKUe CBOWCTBA OEJIKOB
https://m.eds00.ru/6237306d
A3oTconepiKkaliie reTeporuKInIecKre
93 COCI[I/IHCHEISI H KJ'IGI/IH(I)DBI)IG KHUCJIOTHI: bubmorexa LHOK
Y ’ https://m.edsoo.ru/521d1431
COCTaB, CTPOEHHE U OMOJOTHYECKas pOJib
[TpaxTrueckast padbora Ne 4. Pemenue
94 HKCIIEPUMEHTANIbHBIX 33/1a4 110 TeME bubnmoreka [JOK
"A30TCcoieprKalie OpraHu4ecKue https://m.edsoo.ru/8e3c02d1
coeuHeHus"
[Tpaktuueckas padora Ne 5. Pemenue
95 AKCIIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnunoreka [JOK
"PacriozHaBaHuE OPraHUYECKUX https://m.edsoo.ru/bde3fdf6
coenqrHeHnin"
KonrtponbHas pabora no reme
96 "A3oTcomepIKalle OpraHuIeCcKue bubnnorexa [IOK
p" P https://m.edsoo.ru/ce561bc7
COCTMHEHUS
OCHOBHbIE IOHATHUS XUMUHU
97 BBICOKOMOJICKYJISIPHBIX COSTMHEHUI U bubnnorexa IOK
METOJbI UX CUHTE3a —II0JIUMEpU3aLAI U https://m.edsoo.ru/7aa63ebd
MOJMKOHICHCALUS
08 [Inactmaccel. Ytunuzauus u bubmuoreka [JOK
nepepaboTKa MIacTuka https://m.edsoo.ru/82242e0f
99 DJ1IacTOMEpbI: HATYpPATbHBIN bubmuorexa [JOK

CUHTCTUYCCKUC KaydyKH. Pe3una.

https://m.edso0.1ru/246103ec




[Tpaktrueckas padbotaNe6 Pemenue
SKCTICPUMEHTAIBHBIX 3a]1a4 110 TEME
"Pacrio3zHaBaHue miIacTMacc ¥ BOJIOKOH'

Bosiokna: HaTtypaibHbIE,

100 HCKYCCTBEHHBIE, CHHTETUYECKHUE 1 bubmotera [JOK
Y ’ ' https://m.eds00.1u/5963a601

[Tonumepsl cienuanbHOrO Ha3HAYEHUS
['eneTndeckas CBA3b MEXKIY

101 TOMOJIOTUYECKUMH PAIAMU U TPyIIIaMu | bubnuorexa [IOK
OPTraHNUYECKHX COCTUHEHUHN https://m.edsoo.ru/3aebd77a
KonTponbHas pabota
O06o01IeHre U cHCTeMaTU3alus

102 W3YYEHHOT0 MaTepHalia 1o Teme 1 bubmmorexa [JOK
" g P | https://m.edsoo.ru/6a22ble8

Oprannueckue CoeIMHEHUS
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
Ne undgposbie
Tema ypoka Kourpoasnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
AtoM. CocTaB aTOMHBIX sAJiep. XUMUYECKUN bubnmoreka [JOK
1 1 0 0
aneMeHT. M30Tonbl https://m.edsoo.ru/59c112¢ee
) CtpoeHue 37eKTPOHHBIX 000JI0YEK aTOMOB, | 0 0 bubnuorexa [IOK
KBAHTOBBIE YHCJIA https://m.edsoo.ru/b4d9fffa
3 Kiaccudukanmsi XaMHUIeCKUX 3JIEMEHTOB (S-, | 0 0 bubmuorexa [JOK
p-, d-, f-aemenTshI) https://m.eds00.ru/61294af9
4 Pacnipenenenue 31€KTpOHOB IO AaTOMHBIM 1 0 0 bubnmoreka [JOK
opOuTansImM https://m.edsoo.ru/f5750fe
DNeKTPOHHBIE KOHPUTYpAIUU aTOMOB
5 SHGM:II-:TOB B 00H01;11){01\i]131 BO30YKIEHHOM 1 0 0 bubmmorexa [JOK
YA https://m.edsoo.ru/8149e846
COCTOSIHUH
DNeKTpOHHBIE KOH(PUTYpaLly HOHOB. bubnuorexa [IOK
6 1 0 0
DNEeKTPOOTPHUIIATEIHLHOCTD https://m.edsoo.ru/a0764b24
Ilepuonnueckuit 3akoH u Ilepuoanueckas
7 chcTeEMa XUMHUUYECKUX 3jeMeHToB /[I. U. 1 0 0 bubmuoreka [{OK
MenpeneeBa, CBA3b C COBpPEMEHHON TEOpUEH https://m.edsoo0.ru/16957¢01
CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
g XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MU 1 0 0 bubmuorexa [JOK
MPOCTBIX U CIOKHBIX BELIECTB IO IPyIIaM U https://m.edsoo.ru/f8468927
nepuoiam
9 Cucremarusanus 1 0000IIeHNE 3HAHUN 110 1 1 0 bu6mmoreka [JOK




teme: KontposnbHas pabota

https://m.edsoo.ru/8fad2942

Buner xumnueckon cBa3u. MexaHU3MBbI
00pa3oBaHMs KOBAJECHTHOM CBSI3H.

bubmnoreka 1IOK

10
Bonopoanas cBsizb. MexMOIEKyIsIpHbIE https://m.edsoo.ru/5a8072af
B3aUMOJICCTBHS
BaneHTHOCTP U BaJIEGHTHBIE BO3MOKHOCTH
11 aToMOB. CBS3b JIEKTPOHHOUN CTPYKTYPBI bubmoreia LHOK
) P PYXTYP https://m.edsoo.ru/3d2ca093
MOJIEKYJ C UX T€OMETPUUECKUM CTPOECHUEM
12 IIpencraBieHyst 0 KOMILUIEKCHBIX bubnuorexa LIOK
COCAUHEHHUX: COCTaB U HOMEHKIIATypa https://m.edsoo.ru/8c66b12a
BemecTBa MOJIEKyJIIpHOTO U
13 HEMOJIEKYJISIPHOTO CTPOEHUs. THIIBI bubnuoreka [IOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BELIECTB
14 [TonsiTHE O AMCTIEPCHBIX CUCTEMAX. bubnuoreka [JOK
IIpencrasieHue 0 KOJUIOUIHBIX pacTBOPAaX https://m.edsoo.ru/da2¢70e4
WctrHHBIE pacTBOPHI: HACBIILIEHHBIE U
15 HEeHaCHIIIIEHHBIE, PACTBOPHUMOCTh bubmorexa LOK
Y Y . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatsl
16 CriocoOblI BEIpaKECHHSI KOHIICHTPAITH bubnmoreka [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenue 3ana4 ¢ nCnoyib30BaHNEM OHATUN
17 ""MaccoBasi 10151 paCTBOPEHHOTO BelecTBa" bubmmorexa [JOK
\ P P | ’ https:/m.edsoo.ru/785e0ab4
MOJISIpHasi KOHLIEHTPALHsI
18 Knaccudukanus u HOMEHKIATypa bubnunorexa [JOK
HEOPTraHWYECKUX BELIECTB https://m.edsoo.ru/bf9e108d
19 CucremaTu3zanus 1 0000IIeHNe 3HAHUH TT0 bubnuorexa [JOK

TEMC

https://m.edsoo.ru/8d2c6a3a




Kontponbnas padora mo temam "CtpoeHue
atoma. [lepuoanueckuii 3aKOH U

20 [lepuoanueckas cuctemMa XMMHUYECKUX bubmmorexa [OK
P "o https://m.edsoo.ru/70a60aa4
anemenToB JI. 1. Menpaeneesa", "Crpoenue
BeniecTBa. MHoroo0pasue Beriects"”
Krnaccudukanus XuMHuecKUX peakiuii B
HEOPraHWYECKOW U OPTaHUYECKON XUMUHU.
21 3aKOH COXpaHEHUs! MacChl BEIIECTB; 3aKOH brbmmorexa [TOK
P ’ https://m.edsoo.ru/6335¢dd2
COXpaHEHUs U MPEBPAILECHNS SHEPTUU TIPH
XUMHUYECKUX PEAKLUIX
2 TenoBsie 3¢ (HeKThl XUMUYECKUX PEaKIUil. bubnmorexa [JOK
TepmMoxuMuyeckne ypaBHEHUs https://m.edsoo.ru/d1db86da
” Borunicnenus no ypaBHEHUSIM XUMHUYECKUX bubnuorexa LIOK
peakIuil 1 TepPMOXUMHUYECKUM YPABHEHUSIM https://m.edsoo0.ru/87b13954
CkopocTh XMMHUYECKOH peakuuu, eé
24 3aBHCUMOCTH OT pa3IM4YHbIX (DaKTOPOB.
Karanms u xatanuzaropsl
25 I'oMoOreHHbIE U TeTEpOreHHBIE PEAKIINH
[TpakTrueckas padora Ne 1 mo reme "Brnusaue
26 A3TUYHBIX ()aKTOPOB HA CKOPOCTH bubmorexa [OK
P . p " P https://m.edsoo.ru/1facaldl
XUMUYECKON peaKuu
7 OObpaTtumble U HEOOpaTUMBbIE PEaKIUU. bubnmoreka [JOK
XHUMHUYECKOE PAaBHOBECHE https://m.eds00.1u/309529b
[IpakTuyeckas padora Ne 2 o teme "Bnusnue
28 a3JIMYHBIX ()aKTOPOB Ha MOJIOKEHUE bubmmorexa LIOK
P p " https://m.edsoo.ru/3bf34e17
XUMHUYECKOTO PaBHOBECHUS
29 Dnektponutrueckas auccounanusi. CuiabHble bubnmnoreka [JOK

1 ciabble AIeKTPOoauThl. CTeneHb

https://m.edsoo.ru/5f766bdf




Aucconruanumn

HNonnoe npoussenenne Boasl. Cpesa BOJHBIX

bubmnoreka IIOK

30 acTBopoB. Bonopo i ToKa3aTe. H
pacTBopos. Boxoposeli nokasaters (pH) https://m.edsoo.ru/3966ca89
pacTtBopa
31 I'unponus coneit. Peakuuu, mporekaroniue B bubnuoreka LIOK
pacTBOpax dIEKTPOIUTOB https://m.edsoo.ru/09d5a9bd
[IpakTuyeckas padora Ne 3 o Teme
32 "XUMHYECKHE PEaKIuU B pacTBOpaxX bubmmorexa [IOK
P H p p https://m.edsoo.ru/2e3daeb0
AIEKTPOIUTOB
bu6mmoreka [JOK
13 OKHCIIUTENEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUHU. hitp
Baxuneiiine okucauTeM 1 BOCCTAHOBUTEIHU «-//m.edsoo 10/56226060
34 Mertoa 31eKTPOHHOTO (3JIEKTOHHO-HOHHOTO) bubnuorexa [JOK
Oayranca https://m.edsoo.ru/fb691387
35 DNEeKTPOJIM3 PACTBOPOB U PACIIIIABOB BEIIECTB bubmorexa HOK
P p P P - https://m.eds00.1u/93tb97d2
36 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmorexa [OK
A8t p https://m.edso0.1u/5a859d16
37 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmorexa HOK
At p https://m.edsoo.ru/5afa265d
13 CucremaTu3anus 1 00001IeHe 3HaHUH TT0 bubnuoreka [JOK
Teme "XuMHUEeCKUEe peakiuuun" https://m.edsoo.ru/c161eb85
39 KonTponbhas padora no teme "Xumuueckue bubnnorexa [JOK
peakuun" https://m.edsoo.ru/a8a0a930
[Tonoxenne Hemerauios B [leprnoguueckoit
40 CHUCTEeME XUMUYeCKuX 35emMeHToB 1. 1. bubmuoreka [JOK

MeHpeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aTomMoB. PHU3nyecKUe CBOMCTBA HEMETAJIJIOB

https://m.edsoo.ru/8ca2dcad




ANOTpONHs HEMETAJNIOB (Ha IpUMepe

bubmnoreka 1IOK

41
KHCJIOpOJia, cepbl, hocdhopa u yriepoaa) https://m.edsoo.ru/ef92¢91c
47 Bognopona: nonyuenue, pusndeckue u bubnnorexa [JOK
XUMHYECKHE CBOMCTBA. [ 'napubl https://m.edsoo.ru/0aa8f613
["asiorensl: HaxXOXIE€HUE B PUPOJIE, CITOCOOBI
43 MOJy4YeHHs, GU3NIECKUE U XUMUYECKHE bubmmorexa LIOK
\},, ’ https://m.edsoo.ru/4¢223795
CBOICTBa
lNanorenoBonopoasl. Baxuerimme
44 KHUCJIOPOACOAepIKaIle COCTUHESHUS bubmiorexa LIOK
POACOACPKAIL 4 https://m.edsoo.ru/6b3255¢6
rajJJor€HOB
JIaGopaTopHbIe U MTPOMBIIIJICHHBIE CTIOCOObI
45 HoJIydeHHUs rajioreHoB. IIpuMeHeHue bubmmorexa [IOK
y P . https://m.edsoo.ru/697 laca4
raJJoreHOB ¥ X COEJIMHEHUMN
IIpakTuyeckas padora Ne 4. Pemenue
46 SKCIIEPUMEHTAJIBHBIX 3a71a4 II0 TEME bubnmorexa [IOK
" p | g https://m.edsoo.ru/8b26fecd
T"amorensl
Kucnopon: nabopaTopHbie ¥ IPOMBIIIICHHBIE
47 CrocoOBI MOTyYeHus, PU3nIECcKue u bubnuorexa [JOK
xuMuueckue cBoicta. O30H. [Ipumenenue https://m.edsoo.ru/c8abc36a
KHUCJIOpOJia U 030HA
bubmnoreka IIOK
48 OKcHOBI U TTIEPOKCUIBI
A p A https://m.edsoo.ru/5¢8816a0
49 Pemienue 3amay pa3InyHBIX THIIOB bubmmorexa TIOK
AaTp https://m.edso0.ru/2b6d8bdb
Cepa: HaxOXKIEHHE B IIPUPOJIE, CITIOCOOBI
50 HOJI'I) YyeHUs (pmnqecxy?e II/)I XHUMHYECKHE bubmiorexa HOK
2/ ’ https://m.edsoo.ru/46afac16
CBOMCTBa
51 CepoBoaopo, Cyab(puabt bubmuorexa [JOK




https://m.edsoo.ru/7¢875999

Kucnoponcoaepxaiiue coeJUHEHUs! CEPBI.

bu6mmoreka [JOK

52
Oco0EeHHOCTH CBOWCTB CEPHOM KHUCIOTHI https://m.edsoo.ru/8cfa2548
[IpakTuueckas pabora Ne 5. Pemenue
53 SKCIIEPUMEHTAJIbHBIX 3a1a4 1o Teme "Cepa u bubmmorexa [OK
. p " g p https://m.edsoo.ru/0afb05e4
e€ coeIMHEeHUS
A3BOT: HaX0XKJIEHHE B MIPUPOJIE, CITOCOOBI
54 MOJTyYCHUS qmmqecmfe II/)I XUMHUYECKHE bubmorexa [IOK
\},, ’ https://m.edsoo.ru/badd2255
CBOMCTBAa. AMMMAK, HUTPUIBI
Kucnopoacoaepxamiue CoeIMHEHNs a30Ta. bubnuoreka IIOK
55 . .
OcoOeHHOCTH CBOMCTB a30THON KUCIIOTHI https://m.edsoo.ru/e2965afe
56 [IpumeneHue a3oTa U €ro COeAMHEHUM. bubnnorexa [JOK
A30THBIE y10OpeHus https://m.edso0.ru/129£5059
dochop: Hax0kKACHHE B IPUPOJIE, CIIOCOODI
dop prp bu6mmoreka [IOK
57 MoTy4eHus1, GU3NIECKUE U XUMHUYECKHE
o https://m.edsoo0.ru/9a6b43ec
coiictBa. Pochunst u hochun
53 Oxcunsl hocdopa, pochopconepxarine bubnmorexa [JOK
kucnotbl. Conu pocopHON KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Tpumenenne hocdopa u ero CoeTMHCHUH. bubnmorexa [JOK
dochopHbie y10OpeHust https://m.edsoo.ru/a218070a
[Ipaktuyeckas padora Ne 6. Pemenue
" bubnmoreka [JOK
60 AKCMEPUMEHTAJIbHBIX 3a/a4 10 TeMe "A30T U
\ https://m.edsoo.ru/8175ac3f
dbocdop 1 UxX coeTMHCHUS
VYrinepoa: HaxoXACHUE B IPUPOJE,
61 annof OMHbIE MOIU(UKA II/:I/I'pq)I/IsmquKHe u bubmmorexa [IOK
P vﬂ A https://m.edsoo.ru/l1eb19f9¢
XUMHYECKHUE CBOICTBA, MPUMEHEHHE
2 Oxcun yraepona(ll), okenn yraepona(1V), bubnnorexa [IOK

YroJibHast KMCJIOTa U e€ conu

https://m.edsoo.ru/dba58adf




bu6mmoreka [JOK

63 P
CHICHHE 33131 Pa3TIAHBIX THITOB httos://m.edsoo.ru/6029b609
Kpemuuii: HaxoxxaeHre B MPUPOJIE, CIIOCOOBI
64 n(l;)n YeHUs1, GU3HICCKUE U znffmqecm/le bubmorexa HOK
2] ’ https://m.edsoo.ru/143558ab
CBOMCTBa
65 Oxcup kpemuus(1V), kpemMHueBast Kuciora, bubnuorexa [JOK
CUJIUKATHI https://m.edso0o.ru/3170e7b1
. bu6mmoreka [JOK
[IpuMeHeHne KpeMHHS U €T0 COCIMHEHUM.
66 CTeI10. €r0 HOVIeHHe. BHILL CTeKIA https://m.edsoo.ru/393cdac0
’ y > B https://m.edsoo.ru/5823cefb
67 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmorexa HOK
st p https://m.edso00.ru/b624{801
68 Cucremaru3zanuys U 0000ICHIE 3HAHUH 10 bubmuorexa [JOK
teme "Hemerananr" https://m.edsoo.ru/6e864db5
bu6mmoreka [JOK
K "H "
69 OHTpOJIbHAsS paboTa 1o Teme "Hemeramns hits://m.edsoo ru/d0484c76
70 AHanu3 pe3yiabTaToB KOHTPOJIBHOMN paboTHI, bubmuoreka [{OK
KOPPEKIHsI OINOOK https://m.edso0.ru/2b7¢9510
[Tonoxenue meraiuios B llepuoanyeckoit
71 CUCTEME XMMHYECKHUX IJIEMECHTOB. bubmuorexa [JOK
Oco0eHHOCTH CTPOEHUS IJIEKTPOHHBIX https://m.edso00.ru/9839¢16¢
000J109€K aTOMOB METaJLIOB
7 O6mume Gpuznueckre CBOMCTBA METAIIOB. bubnuorexa [JOK
[IpuMeHeHre MeTaIoOB B OBITY M TEXHUKE https://m.edsoo.ru/51dac9d3
bu6mmoreka [IOK
73 Cmna eramioB. Koppo3 €TaJuio
e PPOSILL METAILIOB https://m.edso0.1u/42b872e3
bub e OK
74 Pemenue 3aga4 pa3nuyHbIX TUIIOB nomorexa L

https://m.edsoo.ru/e3de37b6




DIIEKTPOXUMUYECKUH DS HATPSHKEHUI

75 MeTtauioB. OO0Ie criocoOb! MONYYEHNS bubmorexa LOK
) Y https://m.edsoo.ru/94eb377a
METaJIJIOB
OO6mras xapakTepucTuka MeTaJioB [A-rpynms
[Teprnoanueckoil CUCTEMBl XUMHUYECKUX
76 anemeHTOB. HaTtpuii n kanuii: noiaydyeHue, bubnmoreka [JOK
(bu3MYecKre U XMMHUYECKUE CBOIMCTBA, https://m.edsoo.ru/e12¢26b3
MIPUMEHEHHNE MTPOCTHIX BEIIECTB U UX
COCTUHEHUN
OO0mas xapakrepucTuka MetamuioB [1A-
rpynmnsl [leproandeckon CucTemMsl
77 XUMHYECKHUX 3JIEMEHTOB. Marauii u KaJabIHi: bubmnoreka IIOK
noyryueHue, Gu3nIecKue 1 XUMHIECKUE https://m.edsoo.ru/7¢3e49¢0
CBOMCTBA, MPUMEHEHNE TTPOCTHIX BEIIECTB U
HUX COEIUHEHNN
78 JKEcTKOCTh BOABI ¥ CIOCOOBI €€ YCTpaHEHUS bubmorexa LOK
yerp https://m.edsoo.ru/c74bfae9
79 AnroMuHMil: nony4yeHue, Gpusndeckue u bubnmoreka [JOK
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/0e79b266
AMpoTepHbIe cBONCTBA OKCH/IA U THIPOKCHIA
20 ATEo OKCOKOMILICKCLL 110 bubnmorexa [JOK
MUHUS, THAPOKCOKOMITIIEKCHI MUHHS
» THAD ’ https://m.edsoo.ru/5d12d318
WX TIPUMEHEHHUE
81 Pemenue 3ana4 pa3nu4HbIX TUIIOB
[IpakTuueckas pabota Ne 7. Pemenue
82 JKCIIEPUMEHTA 3a/1a4 1o TemMe bubmmorexa LIOK
MEepUMEHTAIBHBIX 33/1a4 110 TEM
" P " https://m.edsoo.ru/27a4af43
Mertanibl IJ1aBHBIX TOATPYIII
83 OO6m1ast XxapaKTepruCTHKA METAIIJIOB TTOOOYHBIX bubmuoreka [{OK

noarpynn (b-rpynmn) Ilepuoauueckoit

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




CHUCTEMBI XUMHNYCCKHX JJICMCHTOB

OuU3NYECKUE U XMMUYECKUE CBOMCTBA XpoMa 1

bu6mmoreka [JOK

84 N
€ro COEIMHEHNM, UX TPUMEHCHHUE https://m.edsoo.ru/9911bef3
Baxwuelimme coeMHEHUs Maprasiia.
85 IlepmaHranat Kajausi, €ro OKUCIUTEIbHBIE bubmorexa HOK
pu ’ https://m.eds00.ru/039d69¢8
CBOMCTBA
du3nYeCcKre U XMMUYECKHEe CBOMCTBA JKejie3a
86 u ero coeauHenui. [lomydyenre u nmpuMeHeHne bubmorexa HOK
. ' y p https://m.edsoo.ru/1b7f8741
CILJIAaBOB jKeJie3a
27 dOu3ndeckue 1 XUMUYECKHE CBOMCTBA MEIH U bubmuoreka [{OK
€€ COCIMHEHUM, UX IPUMEHEHUE https://m.edsoo.ru/2bc0{954
du3nYecKre U XMMUYECKUE CBOMCTBA IMHKA U
88 €ro COeIMHEHUM, UX TPUMEHEHHUE bubmorexa [OK
g ’ P ’ https://m.edsoo.ru/blf2beal
I'unpokcokoMILIeKChbl IUHKA
[TpakTnueckas padota Ne 8. Pemenue
89 SKCIIEpPUMEHTAJIBHBIX 3a71a4 10 TEME bubnmorexa [TOK
" P " https://m.edsoo.ru/a6e352ea
MeTtanibl TOOOYHBIX MOATPYIIT
90 Pemrenue 3agad pa3iindHbIX THIIOB bubmorexa LHOK
P https://m.edso0.1ru/a8b83d83
o1 O060061eHre U cucTeMaTU3alus U3y4eHHOTO bubnmoreka [JOK
Marepuania mo teme "Meraisr" https://m.edsoo.ru/e91{e975
Bbu6mmorexa [JOK
92 Kontponbnas padora mo teme "Mertanmibr"
p P https://m.edsoo.ru/83f63ea3
AHanus pe3yiabTaToB KOHTPOJIBHOM padoThI, bubnnorexa [JOK
93
KOPPEKIIUS OIIHOO0K https://m.edsoo.ru/9ebff2fd
Ponpb xumuu B o6ecrieyeHu yCTOWYMBOTO
Bbu6mmorexa [JOK
94 pa3Butus yenoBeuecTBa. [loHsTHE O HAyUHBIX

METOJaX UCCICAOBaHUA BEIICCTB

https://m.edsoo.ru/080fe 10




HaquLIe IMPUHIUIIBI OpTaHUu3alu

95 XUMHUYECKOTO IPOU3BOACTBA. | bubmuorexa [JOK
[IpoMblieHHbIE CIOCOOBI MOTYYESHUS https://m.edsoo.ru/2e45a44f
BAKHEWILINX BELIECTB

96 XHUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH | bubnuorexa [JOK
CpEeIbl U €T0 MOCIIEACTBUSL https://m.edsoo.ru/9f1 1bf51

97 XuMus ¥ 370pOBbe yesoBeka. JIekapcTBeHHbIE | bubnuorexa LIOK
cpencTBa https://m.edsoo.ru/a6552721

98 Xumus . Poiabs XuMuu B 00ecIieueHnu | bu6mmoreka [JOK
MUTIEBON O€30MMaCHOCTH https://m.edsoo.ru/1{7b5bd2

99 Kocmernueckue u napQromMepHbie CpeICcTBa. 1 bubnuoreka [JOK
berroBas xumust https://m.edsoo.ru/da42d5a9
XuMus B CTpOUTENIbCTBE. BaxkHenue

100 CTPOUTENbHBIE U KOHCTPYKITMOHHBIE 1 bubmorexa HOK

p PYKH https://m.eds00.1u/61e69003
Marepuabl

101 XUMHSI B CEJIBCKOM XO03siiicTBe. OpraHnyeckue | bubnuorexa [JOK
Y MUHEpaJIbHBIC YA0OpEHUS https://m.edsoo.ru/fd39587d

102 CucreMmaru3anus 1 0000IICHUE 3HAHUH 110 | bubmuoreka [JOK
TEME https://m.edsoo.ru/db979¢70

OBUIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 102




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

» Xumusi; yriyoneHHoe ooyuenue, 10 kinacc/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u np.; nox penaxuueit Jiynuna B.B. O0miectBo ¢
OTPaHUYCHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE OOIIIECTBO
«M3parenscTBO «IIpocBenieHue

* Xumus; yriayonenHoe ooyuenue, 11 knacc/ Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; nox peaakuuent Jlynuna B.B. O6mectBo ¢
OTPAaHUYCHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE OOIIIECTBO

«M3marenscTBO «IIpocBenieHne»

METOANUYECKHUE MATEPHUAJIBI JIJISI YUUTEJIA
MeToauueckue peKOMEHIAIMY 10 XUMHUU Ha nopTaje EnuHoe coaepxanue

o0pa3zoBaHUs

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

bubnmnoreka [{OK https://urok.apkpro.ru/

®I'MIC Mos mikona https://myschool.edu.ru/

Enunoe coneprkanue oduiero oopazoanust https://edsoo.ru/



https://edsoo.ru/
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