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MNOACHUTEJIbBHASA 3AITUCKA

PabGouast mporpamMma 1mo XMMHHM Ha YPOBHE CPEIHETO 00IIEro 0O0pa3zoBaHMs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumny, TpeOoBaHUN K pe3ysbTaTaM OCBOCHHUS
benepanbHOM oOpa3zoBaTenbHON IpOrpaMMBbl CpeIHEro o011ero
o0pazoBanusa(POIl COO), npeacraBieHHbIX B PeaepaqbHOM TroCydapCTBEHHOM
obOpazoBatenbHOoM ctanaapre COO, c¢ yuérom Konmenuuu mnpemnoiaBaHus
yueOHoro mpeaMera «Xumus» B 00pazoBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepanuy, peamu3yIOUIMX OCHOBHBIE 00pa3oBaTelibHbIE NPOrPaMMbl, H
OCHOBHBIX TOoJIO)KeHUH «CTpaTerud pas3BuTUs BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHUS Ha ypOBHE YIUIYOJIEHHOTO HM3YyYEHMs] 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4HOro oOpaszoBanus yvammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanuzyemMoe B yclnoBusAx auddepeHunpoBaHHOTO,
npoGuiabHOrO0 OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa3oBaTEIbHYI0 H
OOILIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIbI, HEOOXOAMMYIO IS
a/JlanTaluy uX K ObICTPO MEHSIOIIMMCS YCIOBHUSM KU3HU B COLIUYME, a TaKXkKe 1Jis
IOPOJOJKEHUST O0y4YeHUs] B OpraHu3alsax MpodecCHOHATbHOro 00pa3oBaHUS, B
KOTOPBIX XUMHUS SIBJISIETCS OAHOM M3 IPUOPUTETHBIX TUCIUIUINH.

B nporpamme mo xumuM HazHaueHHE npeaMeTa «XHUMHs» MOTy4yaeT
HOAPOOHYI0  HMHTEPHPETAlUI0 B  COOTBETCTBUM C  OCHOBOIIOJATarOIIMMHU
nosioxeHusMu ®I'OC COO o B3auMOOOYCIOBICHHOCTH II€JICH, COJIEepIKaHUS,
pe3yabTaToB OOy4YeHHs] M TpeOOBaHUH K YPOBHIO IOATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIIOTCSI CJIEAYIOIIME BBINOJIHAEMbIE MPOrpaMMOM Mo
XUMUHU (PYHKITHHU:

e  UHPOPMAIMOHHO-METOANYECKAS, peanuzanus KOTOpOH
o0ecneunBaeT MOy4eHHE MPEACTABICHUS O LENsIX, COIEepPKaHUU, 001ei
CTpaTeruu 00y4eHMsl, BOCIIMTAHUS U Pa3BUTHUS 00YyUarOIIUXCS CPECTBAMU
npeaMeTa, U3y4aeMoro B paMKax KOHKPETHOIO MpOoduIIs;

e  OpraHM3allMOHHO-TUIAHHPYIOIIAs, KOTOpas NpeayCMaTpUBaeT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAHUS U IOCIIEI0BATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJI0B K (POPMHUPOBAHUIO COACPKATEIbHON OCHOBBI
KOHTPOJS M OLEHKH O0pa3oBaTENIbHBIX JOCTHKEHHHA OOydYarolHUXCs B
pamMKax HWTOTOBOM arTectalu B (GopMe €IUHOr0 TOCYIapCTBEHHOTO
HK3aMEHa M0 XHUMHH.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



e YCTaHABJIMBAaE€T WHBAPUAHTHOE TMPEIMETHOE COJEep>KaHMUE,
oOsi3aTennbHOE IS M3YYEHHS B paMKaxX OTHAENIbHBIX mpoduiiei,
npeaycMaTpuBaeT paclpe/iesieHue U CTPYKTYPUPOBAHUE €T0 MO Kiaccam,
OCHOBHBIM COJIep>KaTeIbHBIM JUHUSIM/pa3fiesiaM Kypca;

e naéT TOpUMEpPHOE  paclpefeieHue yuyeOHOro  BpEMEHH,
PEKOMEHIYEeMOT0 JIJI1 U3YYCHUS OTACIBHBIX TEM;

e TMpemjiara€T MPUMEPHYIO MOCIEJOBATEIbHOCTh  U3YUYECHUS
ydyeOHOro Marepuaja ¢ y4€TOM  JIOTUKM  TIOCTPOCHHS  Kypca,
BHYTPUIIPEAMETHBIX U MEXKIIPEIMETHBIX CBS3EH;

e  NaT METOJUYECKYIO0 MHTEPIPETAIMIO IIEJIeH U 3a7a4 U3yUEHUS
npeaMeTa Ha yriiyOJI€HHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB
B CHCTeME cpeaHero oOmero o0pa3oBaHus,  COJEpKaTEIbHON
XapaKTePUCTUKU TUJIAHUPYEMBIX  pPE3YJIbTAaTOB OCBOEHUS OCHOBHOM
oOpa3oBaTeIbHOM  TpOorpaMMbl  CpeaHero  ofmiero  oOpa3oBaHHS
(IMYHOCTHBIX, METANpPEAMETHBIX, MPEIMETHBIX), a TaKke C Y4YETOM
OCHOBHBIX BHJIOB YU€0OHO-TIO3HABATEIbHBIX JMEUCTBUN 00YUYaIOIIETOCS IO
OCBOCHUIO COJICpKAHUS MPEIMETa.

[Io Bcem Ha3BaHHBIM NO3ULHUSIM B IPOrpaMMe MO XMMHUHU IMPEIyCMOTpEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a TMpeelaMH yCTaHOBJIEHHOM MPOrpaMMoil MO  XUMHUH
00s3aTeIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH CO/epKaHUsl y4eOHOro mpeaMera
«XuMHs» OCTa€TCs BO3MOXKHOCTH BbIOOpa €ro BapUATHBHOW COCTAaBIISIIOIICH,
KOTOpasi JOJKHA ONPEAENSIThCS B COOTBETCTBHMU C HAIPABICHUEM KOHKPETHOIO
npoduias 00ydeHus.

B coorBercTBUM ¢ KoHuenTyadbHbIMH mojoxeHusMmu PI'OC COO o
Ha3HAYEHUU TMpeaMeToB 0a30Boro u yriayOJaEHHOTO YypOBHEH B CHCTEME
mudepeHIIMPOBAaHHOTO OOyUEHHS Ha YpPOBHE CpEeIHEro oOmero oOpa3oBaHHS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHI0
MIPEEMCTBEHHOCTH C  MOCJHEAYIOINIMM  3TalloM  MOJYYEHHS]  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIUIUIMH B By3aX M OpraHU3AIUSAX CPEAHETO MpodheCcCUOHATBHOTO
oOpa3zoBanusa. B 9Toil cBs3M wu3ydeHHE TMpeaMeTa «XUMUS» OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW |
MPAKTUYECKON MOATOTOBKM OOYYAIONIUXCsl, BEIOPABIINX OMPENENEHHBIN Mpodhuih
oOydYeHWsI, B TOM YHUCJIE C MEPCIIEKTUBOM MOCIEAYIOMEro MOTyYeHNUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro odpazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHUpyeMbIM pe3yiabTaTaM OCBOCHHS
dbenepanbHO 00pa3oBaTEIbHOM MPOTPpaMMBbl CpeaHEro oO0Iero oOpa3oBaHUS
u3yueHue npeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha pelieHue 3ajay



BOCIIUTAHUSI U COIMAIBLHOTO Pa3BUTUsA OOydaromuxcs, Ha (OpMUpPOBaAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHU pallMOHaIu3aluu y4eOHOTO Tpyda U
00O0OIIEHHBIX  CHOCOOOB  JIESITENBHOCTH, MMEIOMMNX  MEXKIUCIUTUITMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocraBisitonuMy TipeaMeTa « XUMUs» Ha YPOBHE YriayOJEHHOTO U3YUYEHUS
SABJISIIOTCS  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
HeOpraHudeckas xumusi». [lpu onpeaeneHuu Moaxo0B K 0TO0pY U CTPYKTYpHOU
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHMHU 3a OCHOBY
npuHATel nojoxeHuss ®I'OC COO o paznuumsax 0a30BOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHOBY conepkanus KypcoB «Opranuueckas xumus» U «OOmas u
HEOpraHuyeckass XHMHS» COCTABJISET COBOKYIHOCTH NPEAMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIMUXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa CUcTema
3HAHUW TIOJTydaeT OmpeAeaEHHOE TEOPETUUYECKOE JOTOJHEHHE, I03BOJISIONICE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIUA 00BEM  (HaKTOJIOTHYECKOTO
marepuana. Tak, Ha yrIyOJEHHOM YpOBHE H3Yy4YCHHsS TNpeaMmera obecrnedeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0O0bEMA 3HAHUH O XUMHUUYECKUX
AJIEMEHTAaX M CBOMCTBaX MX COCJUHEHUN HA OCHOBE PACIIUPEHUS U YIIIYOJICHHS
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAHMs PEaKIUil, paCCMAaTPUBAEMbIX C TOUKHU 3PEHUSI XMMUYECKON KUHETUKH
U TepMmoauHaMuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepumoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aTOMa. XUMHUYECKasi CBS3b
OOBSCHSETCS C TOYKU 3PEHUS DPHEPreTUUECKUX U3MEHEHUN mpu e€ 00pa30BaHUU U
paspylieHnd, a TakkKe ¢ TOYKHU 3pEHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUNIOB ~ peakiui  JomonHseTcs  (GOpPMHpPOBAHMEM  MPEACTABICHHH 00
ANEKTPOXUMHUYECKUX MPOIIECCaX U AIEKTPOIU3E PACILIABOB M PACTBOPOB BEIIECTB.
B kxypce opraHm4eckoil XMMUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUI yNeNseTcs 0co00e BHUMaHUE BOMpocaM 00 AIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HaueHHWe WMEET TO, 4YTO Ha COJEPKaHHE KYPCOB XHUMHUU
yrayOn€HHOTO YPOBHS M3YUCHHUSI IS KJIIACCOB OIMPEAeIEHHOTO MPOQuIs (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIUSHUE CMEXXHBIC TIPeIMeThl. Tak, Hampumep,
B COJICpKaHUM TpEeaMeTa ISl KJIACCOB XUMHUKO-(DU3UYecKOoro mpoduist O0binoe
3HaueHne OyayT WMETh DJIEMEHTHl y4eOHOro Marepuana mo obmeit xumuu. Ilpu
M3YUYECHUHU TIpeAMEeTa B JAHHOM ClIy4ae akleHT OyJeT clejlaH Ha OOIIHOCTh
METOJI0B MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPHUM B XUMUU U B (PU3UKE: aTOMHO-
MOJIEKYJsipHasE Teopusi (MOJEKYJsApHas T€Opusi B (PU3HKE), 3aKOHBI COXPaHECHUS



MAacChbl U JHEPruH, 3aKOHbl TEPMOJMHAMHKH, HJIEKTPOJIW3a, MPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe Bpems B COJEpKaHUM TMpeaAMeTa s KIACCOB XUMHKO-
Oouosiornueckoro npodusis OONbIIUN yACIbHBIM BeCc OyAeT MMETh OpraHuyecKas
xumusi. B 3TOM  ciayyae mpenocTaBisieTCss  BO3MOXHOCTb Il Oojee
00CTOATENILHOTO  PAaCCMOTPEHUS XUMHUYECKOM  OpraHu3alid  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOpPOM BXOJAT, K MpPUMEPY, TaKHe
CTPYKTYpHBIE KOMIIOHEHTBI, KakK JHUOUAbI, OCJIKH, YIJIEBOJAbI, HYKJICHHOBbBIC
KUCJOTHI U Apyrue. [Ipu 3TOM 3HaHUS O COCTaBE U CBOMCTBAX IMpEICTaBUTENECH
OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB CJIY>XKaT OCHOBOW ISl W3Y4YEHUS
CYIIIHOCTH MPOIECCOB POTOCUHTE3A, JIbIXaHUS, TTUIIEBAPCHHUS.

B mmane QopMupoBaHus OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHHS
0O0IIIeHaYYHBIX METOJ/IOB MTO3HAHMS U OMbITa MPAKTHUYECKOTO MPUMEHEHUS HAyUYHBIX
3HAHUW H3yYCHHE TpeaMeTa «XHMUsS» Ha YIIYOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBA3SAX C Yy4eOHBIMU TMPEIMETaMH, BXOISIIMMH B COCTaB
npeaMeTHhIX obOnacteit «EcTecTBeHHO-HaydHbIE MpeaMeThl», «MaTtemaTtuka u
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipy u3yuyenum ydeOHOro mnpeamera «XHUMHUS» Ha YIIIyOJIEHHOM YpOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero o0miero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a/iaueli epPBOCTEIIEHHON 3HAYUMOCTH SIBJISETCS (DOPMUPOBAHKHE OCHOB
HAyKd XUMHU Kak O0OJIaCTU COBPEMEHHOTO €CTEeCTBO3HAHMS, MNPAKTHYECKOU
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYyphl. Pemienue
ATOW 3aJaud Ha YIUIYOJIEHHOM YPOBHE U3YYCHHsI TIpeIMeTa TMperoiaract
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHHMe TpENCTABICHUN: O MaTEPHAIBHOM E€IUHCTBE
MHpA, 3aKOHOMEPHOCTSAX U INO3HABAEMOCTHU SIBJICHUM NPUPOJBI, O MECTE
XMMHH B CHCTEME €CTECTBEHHBIX HayK U €€ Belyllei posiu B o0ecreueHnn
YCTOWYMBOTO  pa3BUTHS  YEJIOBEUECTBA: B  PEIICHUHW  MpodiieM
AKOJIOTHYECKOM, IHEPTreTUIECKON W MHIEeBONW OE30MacHOCTH, B Pa3BUTHU
MEJIMIMHBI, CO3JaHUN HOBBIX MAaTE€PUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecreueHnu palMoOHAIBHOTO MPHUPOIONOIL30BaHUs, B (HOPMHUPOBAHUHU
MHUPOBO33PEHUSI U OOIIEH KyJIbTypbl YEJIOBEKa, a TaKXe 3KOJIOTUYECKHU
000CHOBaHHOTO OTHOINICHHSI K CBOEMY 370POBBIO U TIPUPOTHOM Cpelie;

e OCBOCHHME CHCTEMBI 3HAHUU, JIE)KAUIMX B OCHOBE XUMHUYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIaAMEHTAIBHBIX
MOHATHM, 3aKOHOB M TEOPUM XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMH BEIIECTBA HA pAa3HBIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJMOJICKYJSIDHOM, O  TEPMOJAMHAMHYECKHUX U
KUHETHYECKUX 3aKOHOMEPHOCTSAX MPOTECKAHUS XHUMHUYECKHUX PEaKLIHM, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX M AUCHEPCHBIX CHUCTEMaxX, 00 00Iux

Hay4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOJCTBA;

e (¢opmupoBaHue y 0OyYarOMMUXCd OCO3HAHHOTO MOHUMAHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XWMHUYECKUX 3HAHUM JIsI OOBSICHEHUS
KIIFOUEBBIX HJEH M MPOOJIEM COBPEMEHHOM XWMHH, IJI1 OOBSCHEHHUS U
IIPOTHO3UPOBAHUS SBJICHUN, HUMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;
IPAaMOTHOTO PEIIeHUsI MPOoOIeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMS,
aHaIM3a U OLIEHKHU C MO3UIMHA 3KOJIOTMUECKOW 0€30MacHOCTH MOCIEICTBUN
OBITOBOM U MPOU3BOACTBEHHOM JAESITEIHHOCTU YEJIOBEKA.

e yrIyOJeHUE MPEICTABICHUNW O HAyYHBIX METOJax IO3HAHUS,
HEOOXOAUMBIX JUIsl TMPUOOPETEHUS YMEHUM OPUEHTUPOBATHCS B MHUPE
BEIIECTB U OOBIACHEHUS XUMUYECKUX SBJICHUN, HMEIIIHNX MECTO B
pUPO/Ie, B MPAKTUIECKON JEATEIbHOCTU U TIOBCEHEBHOMN KU3HHU.

B nnane peanuzanuu nepBoodYepeHBIX BOCIUTATEIBHBIX U PA3BUBAIOIINX
(GYHKIHMI 1IEJIOCTHONW CHUCTEMBI CPEIHEro oO0Iero oopa3oBaHUs NMPU HU3YUYECHUH
npenMera «XuUMHUS» Ha  YIUIYOJIEHHOM ypOBHE 0COOYI0  aKTyaJbHOCTh
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIHUTaHHWE YOEXKIEHHOCTH B TIO3HABAEMOCTH  SIBIICHUM
IPUPOJIbI, YBAKEHUS K MPOIECCY TBOPUECTBA B 00JIACTU TEOPETUUECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e  pa3BHUTHE MOTHBAIMU K O0OYYEHUIO U TIO3HAHUIO, CIIOCOOHOCTEM
K CaMOKOHTPOJIO W  CaMOBOCIHTAaHUIO HAa OCHOBE  YCBOCHUSA
00I1e4YeI0BEYECKUX [ICHHOCTEH;

e pa3BHUTHE NO3HABATEIbHBIX HMHTEPECOB, MHTEIUICKTYaJIbHBIX H
TBOPYECKUX CHOCOOHOCTeW oOydaromuxcs, (GopMHUpOBaHHE Y HHX
CO3HATEJNILHOTO OTHOIICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY
o0pa30BaHMIO KaK YCIOBHIO  YCIEHNIHOM  MpodecCHOHANbHOW U
OOIIECTBEHHON JESATETbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IOTPEOHOCTH B 310pPOBOM 00pa3e KU3HU;

e (opmupoBanue YMEHUU 151 HAaBBIKOB pa3yMHOI0
IPUPOAONOJIB30BAHUS, pa3BUTHE DKOJIOTMYECKOMN KYJIbTYpBHI,
IproOpeTeHHE OIIbITA 0O011IeCTBEHHO-TI0JIE3HO U DKOJIOTMYECKOU
NEATENBHOCTH.

OO6miee YWCIO YaCOB, MPEAYCMOTPEHHBIX JUIsI HW3Y4YCHHUS XUMHUU Ha
YTIIyOJICHHOM yYpOBHE CPEJIHETo 00IIero oopa3oBaHus, coctaBiser 204 4acoB: B
10 kmacce — 102 yaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 ygaca B
HEJIEIII0



COAEPXAHUE OBYUYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYECKOM XMMUHM.

IIpenmer W 3HayYeHUE OPraHUYECKOM  XMMMH, IPEICTABICHHUE O
MHOT000pa3uK OPraHUYECKUX COeTUHEHUM.

DNEeKTpOHHOE CTPOEHHE aroMa YIJIepojia: OCHOBHOE M BO30YKIEHHOE
COCTOSIHMSI. BaneHTHbIE BO3MOKHOCTH aToMma yIJiepoja. XUMHYEcKas CBS3b B
OpraHMYeCKUX COCIMHEHUAX. Tumbl THOpUIU3ALMM AaTOMHBIX oOpOuTaseu
yraepoaa. MexaHu3Mbl 00pa3oBaHusl KOBAJIEHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
akuenTtopHblil). TUMNBl MepeKpbIBaHUA ATOMHBIX OpOUTaleld, G- U T-CBSA3M.
OnunapHas, qBOWHAs W TpoiHas cBs3b. CIOCOOBI pa3phiBa CBA3€l B MOJICKYJIax
opranndeckux BemectB. [loHsTue o cBOOOAHOM pajukane, HykKiIeopuiae Hu
anexTpoduIe.

Teopust cTpoeHus opraHudyeckux coeauHeHuid A.M. bByrtnepoBa
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKuX CcoeAuHeHUuN. MoJekynspHble U  CTPYKTYpHbIEe (DOPMYIIBI.
CtpykTypHble (QOpMyJbl pPa3IUYHBIX BHUAOB: pa3BEPHYTass, COKpalléHHAs,
ckenetHass. M3omepus. Buubl wn3oMepuu: CTPyKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o kinaccuuUKaIUU OpraHUYECKuX BemiecTB. [lonsTtue o
dbyakuronanpHoOM rpynme. ['omonorus. ['omonorudeckue psiapl. CucreMaTrndeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHBIC Ha3BaHHS
OTJI€JIbHBIX MPEICTABUTEICH.

Ocobennoctu u kinaccuukanus opraHndeckux peakinuil. OKUCIUTENHHO-
BOCCTaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

DKCIEpUMEHTAIIbHBIE METOJbl HM3Y4YEHUS BEIIECTB M HMX MPEBPALICHUN:
O3HAKOMJICHHE C O0Opa3llaMu OpraHWYECKHWX BEIIECTB M MaTepuajaMud Ha HX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(maBneHue, OOYINIMBaHWE W TOPEHUE), KOHCTPYMPOBAHHUE MOJEJIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['oMmonornueckuii psii ankaHoB, o0mias Gopmysa, HOMEHKIATypa U
M30MepHsi. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYI alKaHOB, SP°-
rudpuan3anus aTOMHBIX OpOuTalied yriepoja, o-cBsizb. DuU3NUECKUE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBONCTBA aJKAaHOB: PEAKIIMU 3aMEIICHUs, W30MEpU3alluu,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil pajuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUsI U TPUMEHEHUE aJIKaHOB.

Huknoankanel. O0was Gopmyia, HoMeHKIaTypa U usomepusa. OcoOeHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIIMKJIOMEHTaH, IUKJIOTeKCaH) HUKIoankaHOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ['omonoruueckuii psijy aakeHoB, ob1as Gopmyia, HOMEHKIATYpa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJEKYN alKeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTayie yriepoaa, o- U m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UucC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCAUMHEHUS, 3aMCICHUS B O-TIOJIOKEHUE
Ipy JABOMHOM CBS3W, MOJIUMEpHU3alud U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIE peakiny Ha JIBOWHYIO CBA3b. CIIOCOOBI MOJMYUYEHUSI U TPUMEHCHHE
AJIKEHOB.

Ankanuensl. Knaccudukamnus ankaaneHoB (ConpspkEHHBIC, M30IUPOBAHHEIE,
Kymynuposarusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS M XMMHUYECKUX CBOMCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
CONpsDKEHHBIX JueHOB. CIOCOOBI MOTyYeHUs U IPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudeckuit psifi aJKUHOB, o01Ias Gopmysia, HOMEHKIATypa
U U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ alKUHOB, SP-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aJKHHOB.
XHWMHUYECKHE  CBOWMCTBA:  pEaklUu  NPUCOCAMHEHUS,  AUMEpU3AlUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKWUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO CBsI3b. KauecTBeHHBIEC peakiiK Ha TPOMHYIO CBsA3bh. CIIOCOOBI MOTydeHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBoAopoabl (apeHbl). ['oMonoruueckuil psiji apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYyJbl OeH30i1a. DU3MYECKHE CBOMCTBA apeHOB. XHWMHYCCKHC
CBOICTBaA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHHS B O€H30IbHOM KOJIbIIE U
YIJIEBOJOPOJHOM paJHKale, peakuuu MNPUCOCANHEHUS, OKUCJIEHHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUSHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpPUMEPE AIKWIBHBIX PATUKaIOB, KapOOKCHUIBHOM,
TUAPOKCUIIBHOW, aMHHO- W HUTPOTPYIIBI, aTOMOB ranoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctupona. CrnocoObl MOTy4eHUsT U
MPUMEHEHUE apOMaTUUYECKUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. [lonytHeie HedTsHBIE ra3sl. HedTh 1 €€ mpoucxoxaeHue.
KameHnHnblit yronb v mpoiykTsl ero nepepadoTku. CrocoObl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboTKku HEPTH, UX TPUMEHEHHE B TPOMBIIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKY Pa3IUYHBIMU KJIaCCaMU YTIIEBOJ0POIOB.

DNEeKTPOHHOE CTPOEHUE TaJION€HIPOU3BOJIHBIX YTIEBOJIOPOJOB. Peakiuu
3aMeleHrs TajoreHa Ha THUAPOKCOTPYIIly, HUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHoOrpymnmy. JlelicTBMe Ha TaJOreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOr€HAIKAHOB C MAarHMEM W IIUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COECIMHEHMUSX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX  YIJIEBOJOPOJOB B OBITY, TEXHHKE U TPU CHUHTE3E
OpraHUYECKHUX BEIICCTB.

DOKCIEPUMEHTAJIbHBIE METOJbl M3Yy4YCHHUsS BEIIECTB M MX TMPEBpaIlCHUMN:
u3ydeHrne (PU3NUecCKuX CBOWCTB YTJIEBOJOPOJIOB (PACTBOPUMOCTD), KAU€CTBEHHBIX
peakiuii  yriieBOJOPOJOB Pa3IMYHBIX KJIacCOB (oOeciiBeurnBaHUE OpPOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHata Kajus, B3aUMOJCHCTBHE alleTHJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepojia ¥ BOJOPOJIa B OPraHUYECKUX BEIISCTBAX, IMOJYYCHUE OTUJICHA W
U3Y4YEHHE €ro CBOWMCTB, O3HaKoMjieHHE C KoJulekuusiMu «HedTb» u «Yromby, C
oOpa3sllaMM TUIacTMacc, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepskanue opranndecKue coeIMHEHHUA.

[IpenenbHble OgHOATOMHBIE COUPTHL. CTpOEHHE MOJEKYJ (Ha NpUMEpPE
MeTaHoJla M JTaHoya). ['omomoruueckuii psg, obmas Qopmyna, uzomepus,
HOMEHKJIaTypa U kinaccudukanus. Dusnueckue CBOMCTBA  MPEAEIbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOAHBIE CBSI3M MEXKIAYy MOJIEKYJIaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalid, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OPraHMYECKMMHM M  HEOPraHMYECKUMHU  KHUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CITUPTHI. JIelCTBUE 3TAHOJIA U METAHOJIA
Ha opranm3Mm uenoBeka. CrnocoObl TOMyYeHUsS W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

IIpocTeie 3upel, HOMEHKIIaTypa B u3oMepus. OCOOCHHOCTH (PU3UICCKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKOIb W TIUUEpUH. Duznueckue u
XUMUYECKHE CBOWCTBA: pEaKIMU 3aMEILECHHS], B3aUMOJCHCTBUE C OPraHMYEeCKUMU
U HEOPraHWYECKUMHU KHUCJIOTaMHU, KAa4eCTBEHHAs peakius Ha MHOr0aTOMHBIE
cupthl. [lpencraBneHne o MeXaHHM3ME PEAKIUH HYKICO(DHIBHOTO 3aMEIICHHS.
JleiictBue Ha opranm3M denoBeka. (CrmocoObl TONY4YeHHWs] W TPUMCHCHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CtpoeHue MOJEKYJbl, B3aUMHOE BIUSHHE THAPOKCOTPYHIBI M
O0eH30pHOTO sifpa. Pusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl nosrydyeHus u npumenenue penona. Genonpopmanbaeruinas cMoa.

KapOoHunbHble CcOeAUHEHHUS — aibACTHAbl U KETOHBL. JIEKTPOHHOE
CTpO€HHE KapOOHUIBLHOU TpynIibl. [[OMOIOTHYECKHE PSIIbl ANIbJIETUIOB U KETOHOB,
obmast popmyna, uzoMepusi 1 HomeHkIatypa. dusznueckue CBOWCTBA albJACTHIOB
U KETOHOB. XWMHMUYECKHE CBOWCTBA albJAETUJOB H KETOHOB: pEakKIuu
npucoenruHeHus. OKUCIEHUE AJIbJAETUA0B, KAUECTBEHHBIE PEAKIIUN HA AJIbJACTUIBI.
Cnoco0bI oTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE  MpeaeibHble  KapOOHOBBIE  KUCIOTBL.  (OcOOEHHOCTH
CTPOCHHMSI MOJICKYJ KapOOHOBBIX KHUCIOT. UM3oMepus © HOMEHKIATypa.
dusnyeckue CBONUCTBA OJHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHCIIOT.
Bonopoanbie cBsizM MEXIy MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XUMHUYECKHUE
CBOMCTBA: KHCJIOTHBIC CBOMCTBA, peakius dTepUDUKAINM, PEAKIUH C Y4aCTHUEM
yIIeBOJOPOAHOrO paaukaga. OcoOEHHOCTH CBOWCTB MYpPaBbUHOW KHCJIOTHI.
[TonsiTHE O TNPOU3BBOAHBIX KAapOOHOBBIX KHCJIOT — CIOXHBIX ddupax.
MHuoroo6pa3ue kapOOHOBBIX KHUCIOT. OCOOCHHOCTH CBOWCTB HEMPEACIIBHBIX U
apoOMaTUYECKUX KapOOHOBBIX KHUCJIOT, JTUKapOOHOBBIX KHCJIOT,
THUIPOKCUKAPOOHOBBIX KUCHOT. llpencraBurenu BbICIIMX KapOOHOBBIX KHUCIOT:
CTEapUHOBAs, MAJIBMUTUHOBAs, OJICUHOBAS, JUHOJEBAs, JUHOJEHO8As KUCIOTHI.
CriocoObl oSTy4eHUs ¥ IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxnble 3¢upsl. ['omonmoruueckuit psan, obmas dopmyrna, U30MEpHUs U
HOMeHKJIatypa. Dusnyeckue M XUMHUYECKUE CBOMCTBA: TMAPOJHU3 B KHUCION H
IEIIOYHOU CpEIE.

XKupsi. Crpoenue, puznueckre 1 XUMHUIECKHE CBOMCTBA KUPOB: THAPOJIH3 B
KHUCIION U menouHoi cpeae. OCOOEHHOCTH CBOMCTB KHUPOB, COJAEPIKAIINX OCTATKH
HEMpEAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpL14 KaK COJIA BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE ICHCTBHE.

OO6mrast xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-,
IU- ¥ monucaxapuasl). MoHocaxapuabl: TIOKo3a, (ppyKTo3a, rajgakrosa, pudosa,
ne3okcupuodosa. duznueckue CBOKWCTBA M HaxXxoXaeHue B mpupope. dorocuHres.
XHUMUYECKHE CBOMCTBA TIIOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIBACTUIHON
TPy, COUPTOBOE M MOJOYHOKHUCIOE OpokeHue. [IpuMeHeHue TIIOKO3bl, €&
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuapl: caxaposa, MajlbTo3a U
nakTo3a. BocctaHaBnmBaromye U HEBOCCTAHABIMBAIOIINE aAucaxapuasl. ['maponus
nucaxapunoB. Haxoxnenue B npupoae u npuMmeHenue. [lonmucaxapuapl: kpaxmann,
[NIMKOTeH U 1emmonio3a. CTpoeHne MaKpOMOJEKYyJd Kpaxmala, TJIMKOT€Ha |
HEJUTI0NIO3bl.  PU3MYECKMEe CBOMCTBA Kpaxmaja M UEJUII0JIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmalia: TMApPOJIN3, KAYECTBEHHAs pEakUus ¢ HOJOM. XUMHYECKHE



CBOICTBa LIEJUIIOJIO3bl: TUAPOJIN3, MoilydeHue 3(pupoB nemnonossl. [loHstue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).

OKCHEepUMEHTAJIbHBIE METOJbl W3YUYEHHUS BELIECTB M HUX MpPEBpaICHUI:
PacTBOPUMOCTD Pa3IMYHBIX COUPTOB B BOJE, B3AUMOJEHCTBUE 3TAHOJIA C HATPHUEM,
OKHCJICHUE JTUJIOBOI'O CIIMPTA B aJbIAETUJl HA PACKAIEHHONW MEIHON IIPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JUXPOMATOM Kaius (BO3MOXXHO HCHOJIb30BAHHE
BUJIEOMATEPUAIIOB), KAYECTBEHHBIE pPEAKLUMU Ha ambAeruiibl (C THAPOKCUIOM
muammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuoMm meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aUMOJICHCTBHE PACTBOpPA TIOKO3bl ¢ rujpokcugom meau(ll), B3aumosericteue
Kpaxmaljla C MOJOM, PEIIEHUE IKCIEPUMEHTANbHBIX 3a7a4 Mo TemMaM «CHupThl U
denoinby, «KapoboHoBbie KUCTOTHI. CI0KHBIE YPUPBI.

A3oTcoJep:Kkanige opraHudeckne coeJMHeHusl.

AMUHBI — OpraHu4ecKue Mpou3BoIHbIE aMmMuaka. Kinaccudukanus aMuHOB:
anudaTUyeckue M apoMaTUYECKHUe;, IMEpPBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Ctpoenue Monekyn, obmias ¢opmyna, U30Mepusi, HOMEHKIaTypa U (pusndyeckue
cBoiicTBa. XMMHUYECKOE CBOWCTBA anupaTUYECKUX aMUHOB: OCHOBHbBIE CBOMICTBA,
ANKWIMPOBAHUE, B3aUMOJICHCTBUE TMEPBUYHBIX AMUHOB C a30THCTOM KHUCIIOTOM.
Conu ankuiaMMOHUS.

AHUJIMH — TpeACTaBUTENb AaMHHOB apoMaTudeckoro psjaa. CrtpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJie aHuiInHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHWiuHA. KauecTBeHHble peakiuu Ha aHuiIuH. CrocoOsbl
MOJIyYeHUS M TpUMEHeHue anudatuyeckux amuHOB. [lonmydenune aHunuHa u3
HUTPOOEH30I1A.

Amunokucnotsl. Homenknarypa u uzomepus. OTnenbHble TPEICTaBUTETU
0-aMUHOKHCIIOT: TJUIMH, anaHuH. OuU3uvecKkue CBOWCTBA aMHHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHUHOKHUCIOT Kak aM(OTEpPHBIX OpPraHUYECKUX
COCMHEHMH, peakuusi MOJUKOHACHCAlUU, OOpa3oBaHME TMENTUAHON CBS3H.
buonorunyeckoe 3HayeHUE aMUHOKUCIOT. CUHTE3 ¥ THAPOJIU3 MENTU/IOB.

benku xak mpuponssie nonumepsl. [lepBuunHasi, BTopuYHass W TpeTUYHAs
CTpyKTypa OenkoB. XUMHYECKHE CBOMCTBa OEJKOB: THIPOJIM3, JEHATypalus,
KAueCTBEHHBIE PEAKIUU Ha OEJIKHU.

OKCHEpUMEHTAJIHBIE METOJbl W3YUYEHHUS BELIECTB M HX IPEBpaLCHUI:
pacTBOpeHHE OENKOB B BOJAE, J€HaTypauMs O€IKOB IPU HArPEBAaHUHU, LBETHBIE
peakiuu Ha O€lKH, pelIeHHEe HKCHEPUMEHTAJbHbIX 33aJad MO0 TeMaM
«A3oTconepkalmue  opraHudeckue — coeiuHeHMs» U «Pacno3HaBaHue
OpraHUYECKUX COECIUHEHUIN».

BbicokoMolieKy IsIpHbIe COCAUHEHMS .



OCHOBHBIE MOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX CO€IUHEHHI: MOHOMED,
MOJUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHBb MOJUMEPU3ALNM, CPEIHSS MOJICKYJISIpHAS
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJICKYJISIPHBIX COCOUHEHUA —
MOJIMMEPU3ALUS U MIOJIUKOHICHCALIUSL.

[Tonmumepnsie wmatepuansl. [lmactMaccsl (MONMMATHICH, TOJUIPOMIUIICH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJ, TMOJUMETUIMETAKpWIaT, TMOJUKapOOHATHI,
noMATHICHTepeTanaT). Y Trin3anus 1 nepepadboTka riacTuka.

DIIaCTOMEPHI: HaTypaJbHbIN KayuyK, CUHTETUYECKHUE Kay4dyKu
(OyTamueHOBBIN, XJIOPONMPEHOBBIN, N30MTPEHOBLIN) U CUITUKOHBI. Pe3uHa.

Bonokna: HaTypanbHbIe (XJIOINOK, MEPCTh, MIENK), UCKYCCTBEHHbBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KalpoH U JaBCaH).

[Tonmumepsr CHEeUATIEHOTO Ha3HAYCHUS (Tedion, KeBJap,
AIEKTPOTPOBOIAIINE MTOTUMEPHI, OMOpasyiaraeMbie MOJUMEPHI).

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YE€HUS BEUIECTB W WX IPEBPAILCHUN:
03HAKOMJICHHE C 00pa3laMy MPUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcCC,
Kay4yyKOB, PEIICHUE OKCIEPUMEHTAIBHBIX 3agady 1o TemMe «Pacno3HaBaHue
IJIACTMACC U BOJIOKOH.

Pacuérnble 3agaun.

Haxoxxnenue MomnekymnsipHOH ¢GOpMysbl OpraHMYEeCKOro COEAMHEHHS I10
MacCOBBIM JOJIIM 3JEMEHTOB, BXOJAIIUX B €ro COCTaB, HAaXOXKICHUE
MOJIEKYJISIpHOM  (OpPMYJIbI OpPraHUYECKOTO COEAUHEHUsT 1Mo wmacce (00bEMy)
NPOJYKTOB CTOpaHMs, MO KOJMYECTBY BemiecTBa (Macce, 00BbEMY) MPOIYKTOB
peakuud W/WIM HCXOIHBIX BEHIECTB, YCTAHOBJICHUE CTPYKTYpHOH (QOpPMYIIbI
OpraHMYeCKOro BEIIECTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WM CIOCOOOB
MOJIYYEHUS, ONPENEIICHHE [OJH BBIXOAA NPOJIYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus mexnpeaMeTHBIX CBS3€M MPU M3YYEHUU OPraHUYECKOW XUMHUHU
B 10 kiacce oCymiecTBIs€TCA 4Yepe3 HMCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX [OHSATHM, TAaK W IIOHATUM, NIPUHATBIX B OTHCIBHBIX NpPEAMETax
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTecTBeHHO-HAy4YHbIC TIOHATHS: SIBIIEHWE, Hay4YHbIA (axT,
TUNOTe3a, TEOpHUs, 3aKOH, aHajdu3, CHUHTE3, Kiaccuukamus, HaOII0ACHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIb, MOJICIIMPOBAHUE.

®duznuka: Marepusi, aroMm, OJJEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYIIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BelllecTBa, (PU3UUYECKUE BEIUYUHBI, €IUHUIBI MU3MEPEHUs, CKOPOCTh, SHEPIHUs,
Mmacca.



buonorusi: kierka, opraHusM, 3KOocucTeMa, Ouocdepa, MeTabOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA U TeTepOoTpO(HBIA THUN NUTaHUS, OpOXKEHHE,
(doTtocuHTE3, JbIXaHWE, OEJKU, YIIEBOABL, KUPbI, HYKICHMHOBBIE KHUCIOTHI,
(epMeHTBHI.

['eorpadusi: nose3Hble HCKOMIAEMBbIE, TOILIUBO.

TexHonmorusi: mNHUIIEBbIE MPOAYKTHl, OCHOBBI PAIMOHAIBHOTO MHUTAHMUS,
MOIOLIUE CPEJICTBA, MaTEPHAIbI U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KJIACC

OBIIAS U HEOPTAHNUYECKASA XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 3neMeHT. M3otonbl. CTpoeHue
ANIEKTPOHHBIX 000JIOUEK aTOMOB, KBAHTOBBIC UMCIIA. DHEPreTHUYECKUE YPOBHU U
noaypoBHU. ATOMHBIC opOouTanu. Knaccudukarus XuMUIeCKUX JIEMEHTOB (S-, p-,
d-, f-amementsr). PacmpeneneHue 3IEKTPOHOB IO ATOMHBIM — OPOUTAIISAM.
DONeKTpOHHbIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOT0O—UETBEPTOrO IMEPUOJIOB
B OCHOBHOM U BO30YXXJIEHHOM COCTOSIHUH, DJICKTPOHHBIC KOH(UTYypaIliu HOHOB.
DIEeKTpOOTPULATEIBHOCTb.

[lepuoanueckuii 3akoH u Ilepronnueckas cucreMa XMMHUYECKUX 3JIEMEHTOB
JI.. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepuoandeckoil cucTeMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUUYECKHUX DJIEMEHTOB U 00pa3yeMbIX MU
OPOCTBIX W CIOXKHBIX BELIECTB MO TpyllnaM U IepuojaM. 3JHauYCHHE
nepuoanyeckoro 3akona [[.1. Menzaeneena.

XuMuueckass CBsI3b. BHIbl XUMHUYECKOM CBS3M: KOBAJICHTHAs, HOHHAas,
MeTajuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJEHTHOW CBS3M: OOMEHHBIN U
JOHOPHO-aKIENTOPHBIA. DHEPTUsl U JiKHA CBsI3U. 1[0 pHOCTD, HANPABIEHHOCTh U
HACBIIIAEMOCTh KOBaJIEHTHOW cBs3u. KparHele cBs3u. BopopoaHas CBs3b.
MexMOoNeKyIsIpHbIE B3AUMOJACUCTBUS.

BajieHTHOCT, ¥ BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COETUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne O KOMIUIEKCHBIX coearHeHusaX. CocTaB KOMIUIEKCHOTO
MOHA: KOMILJIEKCOOOpa30oBaTellb, JUraHAbl. 3HAUEHUE KOMIUIEKCHBIX COEIMHEHUH.
[ToHATHE O KOOPAMHAIIMOHHOW XUMUH.

BemectBa  MONEKYJISIpHOTO W HEMOJEKYJISAPHOTO  CTPOEHUA. [HIBI
KPUCTAJTMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o gucnepcHeix cucremax. Mcruanueie pactBopsl. [Ipencrasnenue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHUEHTPALUH PAcTBOPOB:



MaccoBasi J0JIsl BEIIECTBA B PaCTBOpE, MOJISIpHAA KOHUEHTpauus. HacellieHHbIe 1
HEHACBHIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamnoruaparsl.

Knaccuduxanys u HOMEHKIaTypa HEOPraHMYECKUX BellecTB. TpuBUaIbHbIE
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XuMrU4ecKuX peakluii B HEOPraHUYeCKOM U OpraHnyecKon
XUMUM. 3aKOH COXPaHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHMS U MPEBpAILCHUS
SHEPIUM MpPU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMOXUMHYECKUE YpaBHEHUS.

CKopoCTh XMMUYECKOM peakinu, €€ 3aBUCUMOCTh OT Pa3JIMYHbIX (PAKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u katanu3aTopsl.

O6patumble W  HeoOpaTUMble peakiuu. XUMHUYECKOEe pPaBHOBECHE.
Koncranra xumuueckoro paBHOBecHsi. DaKTOpbl, BIUSIONIME HA MOJIOKEHUE
XUMHUYECKOTO PaBHOBECHS: TEMIEpaTypa, JaBICHHE M KOHUEHTPAIMU BEUIECTB,
ydacTByromux B peakuuu. [Ipunnun Jle [larense.

OnekTponuTuyeckas aucconuaius. CuibHbIE MW clla0ble 3JICKTPOJHUTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAsl, HEUTpasbHas,
menouHas. Bogopoaueiii mokaszatens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMeHa.

OKHUCIHUTENBHO-BOCCTAHOBUTENbHBIE — peakuud. CTeneHb  OKHUCIICHHS.
Okucnurenb M BOCCTaHOBHUTENb. lIpomecchl OKUCIEHHWS UM BOCCTAHOBIICHHS.
Baxxneiimue OKUCIUTENM W BOCCTAHOBUTENH. METOJ 3JIEKTPOHHOro OajaHca.
DIEKTPOIU3 pacTBOPOB U PACILJIaBOB BEUIECTB.

DKCIEpUMEHTAIIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB M HX MPEBPALICHUN:
paslioKEeHUEe TMepoKcHAa BOAOPOAAa B NPUCYTCTBUU KaTalu3aTopa, MOJENU
KPUCTATUYECKUX PEIIETOK, MPOBEACHUE PEaKii HOHHOTO 0OMEHa, OIpe/ieNieHre
Cpeabl pacTBOPOB € IMOMOULIBIO HHAUKATOPOB, HU3YUYEHUE BIMSHUSA Pa3IHMYHBIX
(GakTOpOB Ha CKOPOCTb XHUMHYECKOM peaKIUuu U TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

Heopranuueckasi XuMus.

[Tonoxenne ©HemeraiuioB B Ilepuognueckor CHCTEME XHMHUYECKUX
sanemenToB [[.. MenzeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3NUeCKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUS HEMETAIJIOB (HA MPUMEPE KUCIOPOJIa, CEpHI,
dbocdopa u yriaeposa).

Bomopona. Ilomydenue, ¢u3nyeckue M XUMHUYCCKHE CBOMCTBA: PEAKIIUU C
METAUIAMA UM  HEMETaJUIlaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

lNanorensl. HaxoxeHue B mpupoje, CrocoObl MoaydeHus, (U3nyeckue u
XUMHWYECKHE CBOMCTBA. ['asioreHOBOIOpOAbl. BajkHeHIne KUCIOpOIACOIepKaliue



coeIMHEHUs rajoreHoB. JlabopaTopHbie W MPOMBIILICHHBIE CIIOCOOBI MOIYUYEHUS
rajoreHoB. [[puymeHeHne rajJoreHoB U UX COEAUHEHNM.

Kucnopon, o30H. JlabopatopHble U MPOMBIIUIEHHBIE CIIOCOOBI MOTYYCHUS
Kuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA M NMPUMEHEHHUE KUCIOpOoJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. HaxoxaeHue B mpuUpOJE, CHOCOOBI MOJydeHHs, (uznueckue Hu
xumuyeckue cBorctBa. CepoBogopon, cynbhunbl. Oxcun cepoi(1V), oxcun
cepbi(VI1). Cepuucras u cepHas KHCIOTBI M UX cOjdd. OCOOCHHOCTH CBOWCTB
cepHOU KUCIOThI. [IpuMeHeHune cepbl U €€ COEUHEHNM.

Azor. Haxoxnenue B mpupoie, CHOcoObl TONydeHHs, (U3HUECKHEe U
XUMUYECKHEe CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ uX coyii. OCOOEHHOCTH CBOMCTB a30THOM KuCI0THl. [I[pruMeHeHue a3oTa
U €ro COSIMHECHUMN. A30THBIC YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, CrIocoObl MONy4deHUs, (PU3HUECKUE U
xumuueckue cBoirctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ conu. [lpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI00peHus.

VYrinepon, HaxoXAeHHWE B NpHUpojAe. AJUIOTPONHBIE MOAU(PUKALNM.
dusnyeckue W XMMHUYECKHE CBOMCTBAa IMPOCTBIX BEHIECTB, OOpPa30BaHHBIX
yraeponoM. Okcua yraepoaa(ll), okcun yrimepoma(lV), yroiapHas kuciora u eé
coiii. AKTHBHPOBAHHBIA yroyb, ancopOuus. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IprMeHeHne MPOCThIX BEIIECTB, 0OPAa30BAHHBIX YIIIEPOJIOM, U €ro
COEeIMHEHUMH.

Kpemnuii. Haxoxxnenue B mpupojie, criocoObl MOMy4YeHHs, (PU3HMYECKUE U
xumuyeckue cporictBa. Oxcun kpemuusa(lV), kpemHueBass KUCIOTa, CUIIUKATHI.
[IpuMeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIA.

[Tonoxenue metamioB B Ilepuoauueckon cuctemMe XUMUUYECKUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOCHUS DJICKTPOHHBIX 000J0YeK aToMOB MeTauioB. OOmme
¢usnueckne cBoiicTBa MeTaioB. [IpumeHeHne MeTa/ioB B OBITY U TEXHUKE.
CmiaBbl METAILIOB.

DNEKTPOXUMUYECKUA PSSl  HaAmpsDKeHWd MetaioB.  OOmme crocoObl

MOJTy4YECHUS METAJIOB: TUAPOMETAIITYPIHS, MAPOMETAILTYPIus,
anexkrpometamnyprusi. [lonstue o koppo3um MmeTtaiwioB. CrocoObl 3alIUTBI OT
KOppO3UH.

OO6mrast xapakrepuctuka metamuioB |A-rpynmer [lepuogndeckoil cucTeMbl
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, QU3MUYECKUE U
XUMUYECKUE CBONCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHEHUH.

O6mas xapakrepuctuka metamioB |IA-rpynmner [lepuoguyeckoil cucteMbl
XUMUYECKUX 7JJIEMEHTOB. MarHuii u KajabUuid: mnoiyyeHue, (U3MYeCKHe u



XUMUYECKUE CBOMCTBA, MPUMEHEHUE TPOCTHIX BEIIECTB W UX COCIUHCHUM.
XKécTkocTh BOABI U CITOCOOBI €€ YCTPAaHEHHUSI.

AntoMUHUN:  ToflydeHHe, (U3HMYECKHME W XUMHUYECKHEe  CBOMCTBa,
MPUMEHEHHUE MPOCTOro BEIIECTBA M €ro coeAuHeHUU. AMdoTepHble CBOICTBA
OKCH/JIa U TUIPOKCHUIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6mast xapakTepucTuka MeTauioB mo0o4HbIX mnoarpynn (b-rpymm)
[Tepnoanueckoi CUCTEMBI XMMUYECKUX AJIEMEHTOB.

®U3NYECKUE U XMMHUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHui. OKCUabl U
rugpokcuabl xpoma(ll), xpoma(lll) u xpoma(VI1). XpomaTel U JUXPOMATBI, HX
OKHCIUTEIbHBIE CBOMCTRA. [lolyueHre u npuMeHeHne Xpoma.

dusnueckne W XUMUYECKHE CBOMCTBA MapraHila W €ro COEIUHEHM.
Baxneitmue coenunenuss wmapranua(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

dusnyeckne U XMMHYECKHUE CBOMCTBA XKeje3a M ero coeauHeHnid. OKCUIbI,
ruapokcuanl u conn xkeneza(ll) u xxenesa(lll). [Tonyuenue u mpuMeHeHuUe xee3a
U €r0 CILIaBOB.

DU3NYECKUE U XUMUYECKUE CBOMCTBA MeU U €€ coequHeHuil. [lomyuenue u
NpUMEHEHHE M U €€ COSMHEHHM.

[uuk: nmomyyenue, QuaMyeckue M XMMUUYECKHE CBOMCTBA. AMpOTepHbIE
CBOICTBa OKCHJAa ¥ THIPOKCHUIA IIMHKA, THAPOKCOKOMIUIIEKCHI ITMHKA. [I[puMenenue
[IUHKA U €r0 COCANHEHUI.

OKCNEepUMEHTAJIbHBIE METOJbl W3YYEHHUS BEIIECTB M HUX MpPEBpallCHUN:
u3ydeHrne oO0pasllioB HEMETaUIOB, TOpeHue cepbl, (pocdopa, xene3a, MarHus B
KUCTIOPO/Ie, H3yYeHHE KOJUIeKIUU «MeTamibl U CIUIaBbD», B3aUMOJICHCTBHE
IIEJIOYHBIX U MIET0YHO3EMETBHBIX METAJUIOB C BOJOWM (BO3MOYKHO HCIOJIb30BAHHE
BUJICOMATEpPUAJIOB), B3aMMOJICUCTBHE IIMHKA W JKelie3a C pacTBOpaMU KHUCIOT U
IEeJI0Yei, KAYeCTBEHHBIC PEAKIIMU Ha HEOPTaHUYECKUE aHUOHBI, KATHOH BOJOPOAA
M KaTUOHBI METAJUIOB, B3aUMOJCHCTBHE THAPOKCHIOB ATIOMHUHHUS U ILIMHKA C
pacTBOpaMu KUCIIOT U IIEJI0YEH, pelIeHrne SKCIIEPUMEHTAIBHBIX 3a7a4 M0 TeMam
«lanorensr», «Cepa u e€ coeguHeHUs», «A30T U dochop U UX COCAMHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B oOecriedeHUMM YCTOMYMBOIO pa3BUTHUSI UEJIOBEUECTBA.
[TonsiTHe O HAyYHBIX METOAAX MO3HAHUS U METOJOJIOTUU HAYYHOTO UCCIIEIOBAHMUS.
HayuHnblie nmpuHIUIBI OpraHu3alui XUMHYECKOT0 IPOU3BOACTBA. [IpoMbllIeHHbBIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CruIaBoB. XMMHUUYECKOE 3arpsi3HEHUE OKpPYKarolled cpelbl U €ro IMOCHeCTBHUS.
Ponp xumuu B o0ecrieueHny SHEPreTuueckoil 0€30MacHOCTH.



XumMuss U 300poBbe yenoBeka. JlekapctBeHHble cpexacta. IIpasuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Ponb XMMuu B pa3BUTUHA MEIULIMHBI.

XUMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBKkU. Ponb xumuu B
o0ecrieyeHuu MUIIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepHsie cpeactBa. boiToBas xumusi. I[IpaBunia
0e30MacHOr0 MCHOJB30BAHMS MpPENaparoB OBITOBOM XUMUU B TOBCEAHEBHOMU
KU3ZHU.

XUMHSI B CTPOUTEIIBCTBE: BAXKHEUIIINE CTPOUTEIbHbIE MaTepHalibl (LIEMEHT,
OCeTOH).

XuUMHUS B CEIIbCKOM X03s1icTBE. OpraHn4ecKue U MUHEpaIbHbIC YI0OpEHMUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPACKH, CTEKJIO, KepaMuKa.
Marepuansl aiist 3neKTpoHuky. HanHoTtexHomoruu.

PacuétHnlie 3agaun.

Pacuérthl: mMaccel BelmecTBa Wi 00bEMaA Ta30B 10 U3BECTHOMY KOJIHYECTBY
BEI[ECTBA, MAacce Wi O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB pPEaKIMU, €CIU OJHO U3
BEIIECTB MMEET MPUMECH, Macchl (00bEMa, KOJWYECTBA BEIIECTBA) MPOIYKTA
peakiuu, €cliM OAHO M3 BEUIECTB JaHO B BHJIE PacTBOpa C OINpEAEIEHHOMN
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAacCCOBOM JOJIM U MOJISIPHOU
KOHLIEHTPAllMM BELIECTBA B PACTBOPE, JOJIM BBIXOJA MPOAYKTAa PEAKIUU OT
TEOPETHYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanmuzanus  MeXINpeAMETHBIX  CBS3eM TIpU  HM3yYeHHH OOmer u
HEOpraHnueckoil xumuu B 11 Kjacce OCyIecTBISETCS YEPE3 UCMIOJIb30BAHUE KaK
oOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK W MOHATUNA, IPUHATHIX B OTACIBHBIX
peAMETaX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIe TIOHATUS: SIBIIEHWE, Hay4YHbIA (axr,
TUIO0Te3a, TEOpHsi, 3aKOH, aHalnu3, CHUHTE3, KJIacCU(UKAIMS, MEPUOJIUIHOCTD,
HaOJII0ICHNE, U3MEPEHHE, SKCTICPUMEHT, MOJI€Ib, MOJICIMPOBAHHUE.

®usuka: Marepus, MHUKPOMHUP, MAKPOMHpP, aTOM, DOJIEKTPOH, IPOTOH,
HEUTPOH, HOH, U30TONBI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUYECKUI YPOBEHb,
BEILIECTBO, TEJIO, O0BEM, arperaTHOE€ COCTOSIHME BEIIECTBA, WJACAIbHBIA Ta3,
¢du3nyuecKkre BEIMUNHBI, €IMHAIIBI U3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kneTka, opraHu3M, 3KocucTeMa, onochepa, MeTaboIM3M, MaKpoO-
Y MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BELIECTB U IMOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOPHbIE TOPObI, MOJE3HbIE UCKOMAEMbIE, TOILIUBO,

PECYPCHI.



TexHomorus: XuMu4ecKas IMPOMBIINIJICHHOCTb, MCTAJLUTYPIrysa, CTPOUTCIbLHLIC
MaTCpUaJIbI, CEJIBbCKOXO03IMCTBEHHOE IMPOU3BOJACTBO, IMHUIICBASA IMPOMBIIIICHHOCTD,
(I)apMaHGBTI/I‘ICCKaSI IMPOMBIIIJICHHOCTD, IMPONU3BOACTBO KOCMCTHYCCKHUX
mnmpemnaparoB, IMMPOHU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUaloB, JSJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOI'H.

IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITIPOI'PAMMBI 110
XM HA  VIUIYBJIEHHOM  YPOBHE CPEAHEI'O  OBLIEI'O
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBMM € CHCTEMHO-JEATEIBHOCTHBIM TMOAXOJ0M B CTPYKTypeE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MpeameTa «XUMHUsS» Ha YPOBHE CPEIHETO
oOmiero o0pa30BaHMS BBIICICHBI CIEAYIOIIME COCTaBISAIONIME: OCO3HAHUE
OOyJaromUMHCSI POCCUMCKON TpaXKJaHCKOW HWJIEHTHUYHOCTH, TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIPEACICHUIO; HATUUUe MOTHBAIIUU K
00y4eHHI0; TOTOBHOCTh U CIIOCOOHOCTH OOYYalOmMMXCS PYKOBOJCTBOBATHCS
OPUHATEIMH B OOIIECTBE TMpaBUJIaMU W HOpPMaMH TIOBEJCHMS; HAIMYUE
IIPaBOCO3HAHMS, IKOJIOTUUECKON KYJIbTYpPhI; CIIOCOOHOCTh CTaBUTH IIEJIM U CTPOUTH
’KM3HEHHBIE IIJIaHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMeTa «XUMHSI» OTPaKaroT
c(hOpMHUPOBAHHOCTh OIBITA IIO3HABATEIBHOW W TMPAKTUYCCKOW JEATCIBHOCTH
o0ydJaromuxcs B Mpoliecce pean3aiu 00pa3oBaTeIbHON JICITEIIBHOCTH.

JIMYHOCTHBIC pe3yibTaThl OCBOCHUSA MpeaMeTa «XHUMHS» OTPaKaroT
c(hOpMHUPOBAHHOCTh OIBITA IIO3HABATEIBHOW W TMPAKTUYCCKON JEATCIBHOCTH
o0ydJaromuxcs B MPOIECCe pean3alid 00pa3oBaTeIbHON JEATEILHOCTH, B TOM
YHCJIE B YACTH:

1) rpa:x1aHCKOTr0 BOCIIMTAHMS .

OCO3HAaHHUS  OOYYAIONIUMHUCS  CBOMX  KOHCTUTYUHMOHHBIX MpaB |
00s13aHHOCTEH, YBOXKCHHS K 3aKOHY U ITPABOIOPAIKY;

MPEJCTABICHUS O COIUAIBHBIX HOPMaxX M MpaBUJiaX MEXKIUYHOCTHBIX
OTHOIIIEHUH B KOJUICKTHUBE;

TOTOBHOCTHU K COBMECTHOM TBOPYECKOW JACATECIBHOCTH IIPU CO3JaHUH
y4eOHBIX MPOCKTOB, PEIICHUN YYCOHBIX M IMO3HABATEIIBHBIX 3aJ1a4, BBITIOJIHCHUH
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W NPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY H
apryMEHTHI APYTUX MPH aHATK3E PA3IMYHBIX BUAOB YUICOHOH MeSITEIbHOCTH;

2) NaTPUMOTHYECKOT0 BOCTIMTAHMS:



IIEHHOCTHOT'O OTHOIIEHUSI K HUCTOPUYECKOMY M HAYYHOMY HAacleAaHuIo
OTCYECTBCHHON XUMMH;

YBaXXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTH TEOPUU U MPAKTUUECKOTO
MPUJIOKEHUS] XUMHM, OCO3HAHUSI TOTO, YTO JaHHbIE HAaYKH €CTh pe3yibTaT
JUIMTENIBHBIX ~ HAOMIOMCHUHN, KPOMOTJIMBBIX OJKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB;

UHTEpeca M I[IO3HABATEIbHBIX MOTHMBOB B TMOJYYEHHH W TOCIEIYIOIIEM
aHanu3e uH(OpMalUKU O MEPEOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH  OIICHUBATh  CHUTYaIllMH, CBSI3aHHBIE C XUMHUYECKUMU
SBJICHUSIMH, W TIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYSACh HA MOPAIBHO-
HPaBCTBEHHBIC HOPMBI U 1IEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJEHHWE U MOCTYNKH CBOMX TOBAPHIICH C
MO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEJACTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

MOHUMAaHUsI 1IEHHOCTEW 3I0pOBOTO M 0Oe3omacHOTO oOpa3a KU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHUS]I K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 370POBBIO;

coOJIFOICHUST MpaBWI 0O€30MacHOro OOpallleHus] C BEIIECTBAMH B OBITY,
MTOBCEIHEBHOM KU3HH, B TPYJIOBOM JIEATEIbHOCTH;

MOHWMAaHUS 1IEHHOCTH TPaBWI HWHIMBUAYAJIBHOTO M  KOJUICKTUBHOIO
0€3011acCHOT0 MOBEJACHUS B CUTYAIMAX, YIPOXKAIOIIUX 37I0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUS TIOCJICICTBUN M HEMPUATHS BPEIHBIX MPUBBIUCK (YyHOTpeOIeHUS
aJIKOTr0JIsl, HAPKOTUKOB, KYpEHHUS );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIIbCKOM
JESTENBbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM ©  JAPYTUX  BHUIAX
JeSTEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4YacTHE€ B PEIICHUM MPAKTHYECKUX 3ajaad
COI[MAIbHOM HAMPaBIEHHOCTHU (B paMKax CBOETO Kjacca, IIKOJbI);

MHTEpeca K MPAaKTHICCKOMY M3YYCHHUIO TPOGECCHil pa3IndyHOTO poja, B TOM
YHUCJIe Ha OCHOBE NMPUMEHEHMS MPEIMETHBIX 3HAHUN 110 XUMUHU;

YBOKECHUS K TPYAY, JIOASM TPYJa U pe3ysibTaTaM TPYI0BOM AEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUAYaJIbHONW TPaeKTOPHUHU
oOpa3oBaHus, Oynymied mpodeccud W pealn3alid COOCTBEHHBIX >KM3HEHHBIX



IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIUTAHMS

AKOJIOTUYECKHU 11€JIECO00PA3HOr0 OTHOIICHUSI K MPUPOAEC KaK HCTOUHHUKY
CYyILIECTBOBAHHMS )KU3HH HA 3€MIIE;

MOHUMAaHUS TJIO0ATBHOTO XapakTepa SKOJOTHYECKHX MPOOJeM, BIUSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATIbLHON CPEIbl;

OCO3HAaHUSA HEOOXOAUMOCTH HCIIOJb30BAHUS JOCTHOKCHUM XUMUH IS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAOTIOIB30BaAHNS;

AKTUBHOTO HEMPHUATHS JIEUCTBUN, NPUHOCAIIUX Bped OKPYXKAIOIIEH
IPUPOJHON Cpejie, YMEHHUS MPOTHO3UPOBATH HEOIATONPHUATHBIC JKOJIOTHUYECKHE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJUYUS ~ Pa3BUTOrO  JKOJIOTUYECKOTO  MBINLICHUS,  JKOJOTHYECKOMN
KyJIbTYpbI, ONBITA JEITEIHPHOCTH JKOJOTHUUECKOW HANpPaBIEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B TIO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKTUKE, CIHOCOOHOCTM W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouwu;

7) HEHHOCTH HAYYHOIO MO3HAHMSA:

MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyK{ U OOIIECTBEHHOU MPAKTUKH;

NMOHUMAaHUs CHEIU(UKA XUMHUM KaK HayKd, OCO3HaHUsA €€ poJih B
dbopMUpPOBaHUY PANMOHAIIPHOTO HAYyYHOT'O MBIIUICHUS, CO3JAaHUU IIEJIOCTHOTO
IpeACTaBICHUs 00 OKPYXKAIoIeM MHUpPE KaK O €IWHCTBE IMPHUPOJLI U YEIIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEW U PEIICHHH TMPOOJIeM COXpaHEHUS
MPUPOJTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0OCOOOM 3HAYUMOCTH XHMHU JUIsI  COBPEMEHHOM
HUBWIM3AIMA: B €€ TYMaHUCTUYECKOM HAaNpaBICHHOCTH M BaXHOM poOJU B
CO3JIJaHMM HOBOW 0a3bl MAaTEPHAIBHOW KyJIbTYpHl, B PEIICHUU TJIO0ATBHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPbEBOHM, SHEPIETUUCCKOM,
MUIIEBONW M 3KOJIOTHYCCKOW 0€30MacHOCTH, B PA3BUTUH MEIHUIIUHBI, 00CCIICUCHUN
YCIIOBUH YCTICITHOTO TPYJa U SKOJOTHUSCKH KOM(OPTHON JKM3HU KaXKJIOr0 dYeHa
00111eCTBA;

€CTeCTBEHHO-HAyYHOM T'PaMOTHOCTH: TIOHMMAaHMS CYIIHOCTH METOJIOB
MO3HAHMUSI, UCTOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJIb30BaTh
MmoJTydyaeMble 3HAHUS JUIS aHAJIu3a U OOBSCHCHHS SIBJICHUU OKPYXKAIOIIEero Mupa u
MPOUCXOAAIINX B HEM U3MEHEHUM, YMEHHUS JIeJIaTh 000CHOBAHHBIC 3aKJIFOYCHUS Ha
OCHOBE HAayyHbIX (AKTOB M HUMEIONIUXCS JAaHHBIX C IEIbI0 TOJYYCHHS
JIOCTOBEPHBIX BBIBOJIOB,;



CIIOCOOHOCTH CaMOCTOSITEIBHO HCIOJIb30BaTh XUMUYECKUE 3HAHUS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYalUsX;

MHTEpeca K IO3HAHUIO, HCCIIEN0BATEIbCKOM NEATEIbHOCTY;

FOTOBHOCTM M  CIOCOOHOCTM K  HENPEPhHIBHOMY O0pa3oBaHUI0 U
caM000pa30oBaHUIO0, K AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUU [0 XUMHUHU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTAMU;

UHTEepeca K 0OCOOEHHOCTAM TpyJa B Pa3IMUHBIX chepax npodhecCuoHaTbHON
NEATEITbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeTaHpeIIMeTHBIC PE3YyJabTAaThl OCBOCHUS NPOTrpaMMBI IO XUMHWHU HA YPOBHC
CpCaHCTO 06II_ICI‘0 06pa3OBaHI/I$I BKJIIOYAIOT:

3HAYNMBIC JJIA q)OpMI/IpOBaHI/ISI MHUPOBO33PCHUA 06yqa}011114xc51
MCKIAUCTUIIIIMHAPHBIC (MG}KHPGHMCTHBIG) O6III€Hay‘{HBI€ IMOHATHUA, OTPAXKAIOIIUC
OCJIOCTHOCTH HaquOﬁ KapTHHBI MHpaA H CHGIII/I(I)I/IKy MCTOOAOB IIO3HAHUA,
HNCIIOJIb3YCMbIX B €CTCCTBCHHBIX HAYKaX (MaTepI/ISI, BCHICCTBO, DHCPIrUA, ABJIICHUC,
Imponecc, cucrema, HaquBIﬁ q)aKT, IMPUHIUAII, TUTIOTC3a, 3aKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'IIO,H€HI/I€, N3MCPCHUC, OKCIICPUMCHT U J:prme);

YHUBCPCAJIBHLBIC y‘le6HLIC I[GﬁCTBPIH (HOSH&B&TGHBHBIG, KOMMYHHKAaTHBHBIC,

PETYISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKITMOHATBLHON
T'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIINH 00YJarOIInXCsl;
CIIOCOOHOCTD o0y4Jaronmxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PCHUECKHE 3HAHUS W YHHBEpCAJIbHBIC Y4YCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

MeTtanpeaMeTHbIE pe3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbLHBIMU
y4eOHBIMH  TO3HABAaTCIbHBIMH, KOMMYHHKATUBHBIMH W  PETYISATUBHBIMHU
JICUCTBUSMU.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIe NelCTBUS

1) 6a30Bble JJOrMYecKHe AeiiCTBHS:

CaMOCTOATENbHO  (POopMyIHUpOBaTH H  aKTyalu3UpOBaTh  MpolOsieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONpENENIATh [EIU JACATCIBHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUU HX
JOCTUKEHUS, COOTHOCHUTB PE3YJIbTATHI IESTEIIBHOCTHU C MOCTABIEHHBIMU LEIAMU;

VCIIOJIb30BaTh IMPH OCBOCHUU 3HAHWUWA IMPUEMBI JIOTMYECKOTO MBIIUICHUSA:
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W yCTAHABJIMBATH MX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS 11 OOBSICHEHUS OTAEIbHBIX (PaKTOB U
SIBIICHUIM;



BLIOMpATh OCHOBAHUS W KPUTEPUU ISl KilacCU(UKAlMKM BEIIECTB U
XUMHUYECKUX PEaKIUM;

yCTaHABIMBATh TMPUUYUHHO-CIEJCTBEHHBIE CBSI3M MEXKIY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIC, IEAyKTHUBHBIC, IO
aQHAJIOTUM), BBIABIISITE 3aKOHOMEPHOCTH W TPOTHBOPEUMs] B paccMaTpUBAEMbIX
SBJICHUSAX, GOPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

NPUMEHATH B MIPOIIECCE TTO3HAHUS UCIOJIb3YEMbIE B XUMUU CUMBOJINYECKUE
(3HaKOBBIE) MOJIEIIH, MPEOOPA30BLIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas QopMmysa, ypaBHEHUE XHUMHUYECKOU
peakiuu — TPU PEIICHUH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHATh Ha3BaHHBIC MOJICJIbHBIC TIPEJACTABICHUS JIJI BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIAJIETh OCHOBAMHM METOJOB HAy4YHOTO IO3HAHUS BEIIECTB W XUMHUYECKUX
pEeaKLHnii;

dbopmynupoBaTh 1€MW U 3aJauyd  MCCJEAOBAHUSA,  HCIOJIH30BaTh
MOCTaBJICHHBIE M CaMOCTOSTEIBLHO CGHOPMYJIUPOBAHHBIC BOIMPOCHI B KayeCTBE
WHCTPYMEHTA TO3HAHUS W OCHOBBI JUIsi (POPMHUPOBAHMS THUIIOTE3BI IO MPOBEPKE
MPaBWJILHOCTU BBICKA3bIBAEMBIX CYXKICHUIM;

BJIaJIETh HABBIKAMM CaMOCTOSITEJIBHOTO IUJIAHUPOBAHUS U TPOBEACHUS
YUCHUYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOJI0IaTh 32 XOIAOM
mpoliecca, CaMOCTOSITEILHO IIPOTHO3UPOBATh €ro pe3ysbTar, (OpMYJIUpPOBATH
0000IIIEHNS U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOperaTth OMBIT YYEHWYECKOW HCCIeIOBATEILCKOM U MPOEKTHOM
NEATeIIbHOCTH, TMPOSBIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
MOUMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHUIO pPa3IuYHBIX
METOJI0B MTO3HAHMUSI.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHMKAX uH(popmanuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKAHHUS, CIPAaBOYHBIE [OCOOUS,
pecypcel HTepHETa), aHAnM3upoBaTh WH(OPMAIUIO Pa3TUYHBIX BHUIOB U (hopm
MpeACTaBICHUS, KpUTHYECKHU OIICHUBATh eé JOCTOBEPHOCTD u
HEMPOTUBOPEYUBOCTH;

dbopMynHpOBaTH 3aPOCH U TPUMEHSTH PA3TUYHBIC METOBI MPU TTOUCKE U
otoope uHbOpPMAIIMK, HEOOXOAMMOM JJIs BBIMOJHEHUS YYCOHBIX 3ajad
OIPEAECIEHHOTO TUIIA;



MpUOOPETaTh OMBIT MCIOJIB30BAHUS HH()POPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUI U PA3JIUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOAATENIbHO ~ BBIOMpaTh  ONTUMAJIbHYIO  (opMy  MpeacTaBiIeHUS
uHpopmauu (cxembl, rpaduKu, TUarpaMmbl, TAOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAay4HBIA S3bIK B KauyecTBE CpeJICTBa Npu padoTe cC
XUMHYECKOM HHGPOpMaLME: NPUMEHITh MEXNpeaAMeTHble ((puznyeckue Hu
MaTeMaTUYeCcKre) 3HaKU U CUMBOJIbI, pOpMYJibl, aO0OpeBUATYpPbI, HOMEHKIATYPY;

HNCITIOJIb30BATH 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIAJHOCTHU.

KoMMyHuUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/1aeMOi TEMbI B XOJI€ UaIoTa U/Uiu
JTMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYITHUPOBATH CBOU MPEIOKCHUS
OTHOCHUTEJIPHO BBIMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYIIATh C TIPE3CHTAIIMCH pe3yJIbTaTOB IMO3HABATCIIBHOW JCATCIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIIBHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBITOJTHCHUH
XHMHYECKOT0 SKCICPUMEHTA, MPAKTUICCKONH padOThl MO UCCIICIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIICCTB, pealn3alliid y4eOHOTO MPOCEKTa, U (POPMYIUPOBATH BHIBOIBI
10 pe3yJibTaTaM MPOBEAEHHBIX HCCIICIOBAHWNA IMYTEM COTJIACOBAHHS ITO3HMIIMKA B
X0J1e 00CYXJICHUS 1 0OMEHa MHCHUSIMH.

PerynsiTuBHBIE YHHBepcaibHbIe YUueOHbIe eiicTBUS:

CaMOCTOSATETILHO TUIAHUPOBATh W OCYIIECTBIATH CBOIO TO3HABATEIHHYIO
JeSTENbHOCTh, OMpenesss e€ Ieau W 3aJa4d, KOHTPOJUPOBATh M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATH TpEjiaraeéMblii alrOpUTM JEUCTBHM mpu
BHITIOJTHEHUN YYEOHBIX M UCCIIENOBAaTEeIbCKUX 3a/ad, BHIOWpaTh Haunboee
b (eKTUBHBIN Ccrnoco0 MX pemieHus ¢ y4€TOM TOJyYeHUS HOBBIX 3HAHUU O
BEIECTBAX ¥ XUMUYECKHUX PEAKITUX;

OCYIIECTBIIATh CAMOKOHTPOJb JIEATEIBHOCTM Ha OCHOBE camMoOaHalu3a MU
CaMOOIIEHKH.

NPEAMETHBIE PE3YJIBTATHI

[IpenmeTHble  pe3ynbTaThl OCBOCHUS MPOTPaMMBbl MO XWMHH  Ha
yriIyOJ€HHOM YpPOBHE Ha YpPOBHE CpEIHEro oOIero oOpa3oBaHUS BKIIOYAOT
crienudeckre sl y4eOHOro mpeaMeTra «XUMUs» HaydHbIe 3HAHUS, YMEHHUS U



CHocOoObl IEMCTBHII MO OCBOEHUIO, MHTEPIIPETAlMU U NMPeoOpa30BAHMUIO 3HAHUMU,
BUJIbl JIEATEIBHOCTH MO MOJYYEHUIO HOBOIO 3HAHUS M NMPUMEHEHUIO 3HAHWM B
pPa3IUYHBIX yU4E€OHBIX CUTYyalUsX, a TAKXKE B PEAJbHBIX KU3HEHHBIX CHUTYaLUsX,
CBA3aHHBIX C XuMueH. B mnporpaMme Mo XUMUHM TpPEIMETHBIE PE3YyJIbTaTh
IIPEACTABIIEHBI 110 TOJaM U3y4YECHHS.

10 KJJACC

[IpenmeTHble pe3ynbTaThl OCBOCHHUSI Kypca «OpraHuueckas XUMUSDH)
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUN: O MECT€ U 3HAYCHUH OPraHUYECKOU
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJu B OOECIEUEHUU YCTOWYHUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTETUUECKOU U
MUIIEBOM OE30MaCHOCTHU, B Pa3BUTUM MEAUIIMHBI, CO3JaHUU HOBBIX MaTEPHAJIOB,
HOBBIX HUCTOYHUKOB DHEPTHH, B obOecricueHU U palMOHAIBHOTO
IPUPOJIOTIONIH30BaHMS, B (POPMHUPOBAHMM MHUPOBO33PEHUS U OOIIEH KYJIbTYpPHI
YeJioBeKa, a TakKe OJKOJIOTMYeCKd OOOCHOBAaHHOTO OTHONIIEHHSI K CBOEMY
3JI0POBBIO M IPUPOJIHOM CpPEJIE;

BJIAJICHUE  CHCTEMOM  XUMHUYECKUX 3HAHUH, KOTOpas  BKIIOYACT:
OCHOBOIIOJIAraroIINe MOHATUS — XUMUYECKUHN 3JIEMEHT, aTOM, SJIPO U SJIEKTPOHHAs
obosoyka atoma, S-, P-, d-aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMSA aToMa, TUOpUAM3alMs AaTOMHBIX OpOWTaNei, HOH, MoJeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTD, CTETIEHb OKHUCIICHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00BEM, YIIIEpOAHBIN CKelleT, PYHKIIMOHAbHAS
rpynmna, pagukain, CTpyKTypHble GopMmyibl  (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), HM30MEpUsi CTPYKTYypHass U MPOCTPAHCTBEHHAs (reoMeTpuYecKas,
ONTHYECKAas), HN30MEpbI, TOMOJIOTMYECKHA PsJ, TOMOJIOTH, YIIE€BOAOPOBI,
KHUCIIOPOJI- U a30TCOJEPIKAIllUE€ OPraHUYECKHE COEAMHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BE€HO, BBICOKOMOJICKYJIAPHBIE COEIUHEHMS; TEOPUH, 3aKOHBI
(nepuonuueckuit 3akoH [[. WM. MenzgeneeBa, Teopusi CTPOEHHUS OPTraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHSI MacChl BEILIECTB, 3aKOH COXPaHEHUS
U TpEeBpallleHUus] JHEPrUM TMpPU XUMUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3bIK XMMHUHU, MHUPOBO33PEHUECKHE 3HAHMUS, JEKallMe B OCHOBE
MMOHUMAaHHSI TPUYMHHOCTU U CUCTEMHOCTH XUMHYECKUX SIBICHUH; MPEICTABICHUS
0 MEXaHHW3MaxX XMMHUYECKHX pPEaKlHi, TePMOJUHAMHYECKUX KM KUHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB
B MOJICKYyJIaxX (MHIYKTUBHBIA U Me30MepHbIN 3 dekTor, opueHTanTs! | u Il pona);
(daKkTOIOTHYECKHE CBEICHUS O CBOMCTBAaX, COCTaBE, MOJYYEHHUU U O€30MacCHOM
WCIIOJIb30BAaHUU BAXKHEUIINX OPraHMYECKUX BEIIECTB B OBITY M MPaKTHUUYECKOU
NEATeNIbHOCTH  YeJOBEKa, OOIMMX  HAYYHBIX MPUHIUIAX  XUMHUYECKOTO
MIPOU3BO/ICTBA (Ha MpUMEPE MPOU3BOCTBA METAHOJIA, IEPEePaOOTKUA HEPTH);



c(hOpMUPOBAHHOCTh YMEHHI: BBISIBJISATH XapaKTepHbIC MPU3HAKU TOHSATHM,
yCTaHaBIMBaTh UX B3aWMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOUIUE MOHATHS MPU
OIMCAaHUU COCTaBa, CTPOCHUS U CBOWCTB OPraHUYECKUX COCIUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBJICHUS MOJEKYJISAPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJI OPraHUYECKUX
BELIECTB;

COCTaBJISITh YPAaBHCHUSI XUMHUUECKUX PEAKIIMN U PACKphIBATh UX CYIIHOCTD:
OKHUCJIUTENIbHO-BOCCTAHOBUTENIBHBIX ~ pEaKIUi  MOCPEJCTBOM  COCTaBIICHHMS
ANIEKTPOHHOTO OallaHca JTUX peaklMid, peakuuid HOHHOrO oOMeHa NyTEéM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPaBHCHUM;

U3rOTABIMBATH MOJIENTM MOJIEKYJI OPIraHMYECKUX BEIECTB I WLTIOCTpaluu
UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUM: yCTAaHABIMBATH MPUHAICKHOCTh M3YUYEHHBIX
OpraHMYeCKMX BEIIEeCTB IO HUX COCTaBy W CTPOCHHUIO K OIpPEHEIEHHOMY
KJIaccy/Tpymnine COCIMHEHHWM, JaBaTh WM Ha3BaHHUS [0 CHCTEMAaTUYECKOU
Homenkiarype (IUPAC) u mpuBOauTh TpUBHUAJIBHBIC HA3BaHWS JJIsi OTHEIBbHBIX
Npe/ICTaBUTENIEH OPTraHMYECKUX BELIECTB (ITUJICH, alleTUJICH, TOJIYOJI, TJIUIEPHH,
ATWJICHIJINKONb, (eHOoJ, (QopMajbAeTu/l, aleTaldbAeTu], aleTOH, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCJIO0Ta, CTEAPUHOBAs, OJICMHOBAs!, NaJIbMUTUHOBAS KHUCIIOTHI,
TJIMLWH, alaHuH, MallbTo3a, (PpyKTO3a, aHWIMH, TUBUHUJ, HU3OTPEH, XJIOPOIPEH,
CTUPOJI U JIpYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHHUSI OIPEACNATh BUJ XUMUYECKOHW CBSI3U B
OpraHWYECKUX COEAMHEHUAX (KOBAJEHTHAas W HOHHAs CBS3b, G- M T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMHPOBAHHOCTh YMEHHUS TMPUMEHSATH TOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BemecTB A. M. bytiepoBa 111 00bICHEHUS 3aBUCUMOCTH CBOWCTB
BEIECTB OT UX COCTaBa U CTPOCHMUS;

chOpMHPOBAHHOCTh  YMEHHMH  XapaKTEepHU30BaTh  COCTaB, CTPOCHUE,
dusznueckne U XUMHUYECKHME CBOMCTBA TUMUYHBIX TMPEICTABUTEICH pa3IUYHBIX
KJIACCOB OPTaHMYECKHUX BEILIECTB: aJIKAHOB, LIMKJIOAJIKAHOB, aJIKEHOB, aJKaJIHEHOB,
aJKWHOB, apOMAaTUYECKUX YIJIEBOJOPOJOB, CIHPTOB, aJIbJIETU]IOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOKHBIX 3(PUPOB, JKUPOB, HUTPOCOCTUHCHUIA U
aMUHOB, aMHHOKHUCJIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, JH- U TOJIUCAXapUOB),
WUIIOCTPUPOBaTh ~ T€HETMYECKYID  CBSI3b  MEXJIY  HUMU  yYpaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMHUYECKUX PpEAKLUUM C HCHOJIb30BAHUEM CTPYKTYPHBIX
dopmy;

c(hOpMUPOBAHHOCTh YMEHUSI TMOJTBEPKJIAaTh HAa KOHKPETHBIX HpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIMOHHON CIIOCOOHOCTU OPraHMYECKUX COEUHEHUM OT



KPaTHOCTU U TUIMA KOBAJICHTHOU CBSI3M (G- U TT-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hopMUPOBAaHHOCTH yMEHUS XapaKkTepru30BaTh UCTOYHUKH
YTJIEBOJIOPOJIHOTO ChIpbsi (He(PTh, MNPUPOAHBIM Ta3, Yrojb), CIOCOOBI €ro
nepepaboTKU U MPAKTUUYECKOE TPUMEHEHHE MTPOIYKTOB MepepadoTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUM O €CTECTBEHHO-HAYYHBIX
MeTOJlaX MO3HaHUsI — HAOIIOJACHUHU, U3MEPEHUH, MOJICTUPOBAHUU, IKCIIEPUMEHTE
(pealbHOM U MBICIIEHHOM ) U YMEHUS MPUMEHSTh 3TU 3HAHUS,

chOpMUPOBAHHOCTb  YMEHHUSI  TNPUMEHSTH OCHOBHBIE  OTIEpaIuu
MBICTUTEILHOW JESATEILHOCTA — aHalu3 W CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATH3alIUI0, BBISIBICHUE NMPUYMHHO-CJICJACTBEHHBIX CBSI3€H — NI M3Y4YCHUS
CBOMCTB BEIIECTB U XUMUUECKUX PEAKIINI;

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBIISATh B3AUMOCBSI3b XUMUYECKUX 3HAHUM C
MOHSATUSAMH W TIPEJICTABICHUSMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAHHOTO TMOHMMAaHUs CYIIHOCTH MaTepHaJIbHOTO E€IMHCTBA MHDA,
UCIIOJIH30BaTh CHUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUHU JJIi OOBSICHEHUS H
IIPOTHO3UPOBAHUS SIBJIICHUH, UMEIOIIIUX €CTECTBEHHO-HAYYHYIO PUPOAY;

c(hOpMHUPOBAHHOCTh YMEHMI: MPOBOJUTH pPACUYEThl MO XUMHUYECKUM
dbopMynaM ¥ ypaBHEHHUSIM XHUMHUYECKHX PEAKIMI C MCIOJIb30BaHUEM (U3HUECKHUX
BeIMYMH (Macca, OOBEM Tra3oB, KOJIUYECTBO BEIIECTBA), XapaKTEPHU3YIOIINX
BEIIECTBA C KOJMYECTBEHHON CTOPOHBI: PACYETHl MO HAXOXKIECHUIO XMMHYECKOU
(dbopMyIbl BelecTBa MO M3BECTHBIM MACCOBBIM JOJIIM XMMHYECKHUX JJIEMEHTOB,
IPOJYKTaM CropaHusi, TNIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATTU3UPOBATH U OLICHUBATH
C TIIO3MIAHA DKOJOTHYECKON  0€30MacHOCTA  MOCHEIACTBHUS  OBITOBOM U
IIPOU3BOJICTBCHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM ¢ mepepadOoTKOM
BEIIECTB, UCIIOJIH30BATh MOMYUYCHHbBIC 3HAHUS JIJISl PUHATHS TPAMOTHBIX PEIICHHM
mpo0eM B CUTYyallusX, CBA3aHHBIX C XUMHEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CAMOCTOSTENBHO IJIAHUPOBATh U MPOBOJUTH
XUMUYECKUI 3KCIEPUMEHT (MOJYyYEHHE W M3YYEHHUE CBOMCTB OPraHHMYeCKUX
BEILIECTB, KAYECTBEHHBIE pEAKIMU YIIE€BOJOPOJOB PAa3IUYHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/lady 10 PAaCIO3HABAHWIO OPTaHMYECKUX BEIIECTB) C COONIOACHUEM MPaBUI
Oe3omacHoro oOpamieHus ¢ BEMIeCTBAMU U JIA0OPATOPHBIM O0OpPYIOBAHHUEM,
dbopMynHpoBaTh T1ENb WCCIEIOBAHUSA, NPEICTABIATH B pas3audHON ¢dopme
pe3yAbTaThl SKCIIEPUMEHTA, aHATTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTb YMEHHUIA:



coOJII01aTh MpaBUIa SKOJOTUYECKH LIEIeCO00pPa3HOro MOBEACHUS B OBITY U
TPYIOBOW AEATEIBHOCTH B LEIAX COXPAHEHUS CBOErO 3J0pPOBbs, OKPYKAIOIIEH
IIPUPOIAHON Cpelbl U JOCTHIKEHUA €€ YCTOMYMBOIO pa3BUTHS,

OCO3HABaTh OIMACHOCTh TOKCHYECKOI'O JIEHMCTBHUS HA >KHUBBIE OPraHU3MBI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMUMAs cMbIci nokazatens [1JIK;

aHAIM3UPOBATH 11€J1IECO00PA3HOCTh MPUMEHEHUSI OPraHMYEeCKUX BEIECTB B
MIPOMBINIJIEHHOCTU U B OBITY C TOUKH 3PEHUSI COOTHOIICHUSI PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh YMEHUH: OCYIIECTBIATH LIEJICHANPABICHHbBI MOUCK
XUMUYECKOU MH(GOPMAILIUK B PA3IMUHBIX UCTOYHUKAX (HaydHas W yueOHO-Hay4dHAas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUUYECKYIO MH(pOpMAIHIO, NepepadaThiBaTh €€ U MCIOJIb30BaATh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.

11 KJIACC

[IpenmetHble pe3ynbTaThl OCBOeHUA Kypca «OOmas W HeopraHUdeckas
XUMUSD OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TMPEJCTABICHUN: O MaTepuaJbHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHHMI MPUPOJBI, O MECT€ U 3HAYCHUU
XUMHHU B CUCTEME €CTECTBEHHBIX HayK M €€ poJii B 00ECreYeHUH yCTONYMBOTO
pa3BUTHs, B PEIICHUH NPOOJIEM SKOJOTUYECKOM, SHEPreTUYECKOW M MHUIIEBOMN
0e30MacHOCTH, B Pa3BUTHUM MEIUIIUHBI, CO3IaHUM HOBBIX MAaTEpUAJIOB, HOBBIX
UCTOYHUKOB DHEPTUHU, B OOECIEUYEHUU DPAIMOHAIBLHOTO MPUPOJONOJIb30BAHUS, B
dbopMHUpOBaHUM MHPOBO33PEHUS U OOIIEeH KyJIbTypbl 4YeJIOBEeKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 30POBBIO W MPHUPOIHOM
cpexne;

BJIaJICHUE  CUCTEMOM  XMMMYECKMX  3HAHUM, KOTOpas  BKIKOYACT:
OCHOBOIIOJIAralIIue IMOHATUA — XUMHAYECKHM 3JJIEMEHT, aToM, SIpO aroma,
M30TOIIbI, 3JICKTPOHHAs 000JI0YKa aTOMa, S-, P-, 0-aTOMHbIE OPOUTAIM, OCHOBHOE U
BO30Y)XKJIEHHOE COCTOSIHHUS aToMa, THOpHUIM3aIs aTOMHBIX OpOWTalIel, HWOH,
MOJIEKYJId, BAJIEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTEIEHb OKUCIICHUS,
XUMUYECKasi CBsA3b (KOBaJICHTHAsl, WOHHAs, METa/lInuecKas, BOAOpPOAHAs),
KpUCTAJUIMYECKasl pEIIETKa, XUMHUYECKash pPEakUus, pacTBOp, 3JIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTHYECKAS] JHUCCOLMALMS, CTENEHb JUCCOLMALMU,
BOJIOPOJIHBIN TIOKAa3aTelb, OKHCIUTENIh, BOCCTAHOBHTENb, TEIUIOBOKH 3 EKT
XUMHUYECKOW PEAKLUH, CKOPOCTh XUMUUECKON PEAKIIMHA, XUMHUUECKOE PABHOBECHE;
TEOPUH M 3aKOHBI (TEOpHUs DJIEKTPOJUTUYECKON AUCCONMALNU, TEPUOTUUYECKUI
3akoH /[.1. MeHzeneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAILIECHUS SHEPTUM MPU XUMUUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTABA
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMUYECKUN S3BIK
XUMHHM, MHUPOBO33PECHUECKHE 3HAHUA, JIeKAllME B OCHOBE IOHUMaHUS



INPUYUHHOCTA M CHUCTEMHOCTM  XMMHYECKHUX  SIBJICHHUH;  COBPEMEHHBIE
MIPEACTABICHUS O CTPOCHUM BEUIECTBA HAa ATOMHOM, HMOHHO-MOJEKYJISIPHOM U
HAJMOJIEKYJSIPHOM ypPOBHSX; MPEJCTaBICHUA O MEXaHU3MaX XUMHUYECKUX
peakuuid, TEPMOJAMHAMMYECKMX M  KHHETHYECKMX 3aKOHOMEPHOCTAX HUX
MPOTEKAHUS, 0 XUMUYECKOM PAaBHOBECHM, PACTBOpPAX M JIUCIEPCHBIX CHCTEMaXx;
(pakTONOrMYEeCKUE CBEIEHUS O CBOMCTBAX, COCTaBe, MOJYYEHHH M O€30MacHOM
MCIIOJIb30BaHUU BaKHEMIINX HEOPraHUYECKUX BEIIECTB B OBITY M MPaKTUYECKON
NESATENbHOCTH  4YeJIOBeKa, OOMMX  HAy4YHbIX [PUHUUIAX  XUMHYECKOIO
IPOM3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEepHbIE NMPU3HAKU MOHSATHUH,
YCTaHABIMBATh MUX B3aUMOCBS3b, HUCIIOJIB30BATh COOTBETCTBYIOIIME MOHATUS TPU
OMKMCAHUKM HEOPTaHUUECKHUX BEIECTB U UX MPEBpaALICHUM;

c(OpMHPOBAHHOCTh YMEHHSI HCIOJb30BaTh XUMHUUYECKYIO CHUMBOJIUKY IS
coctaBiieHUs (GOpMyJ BELIECTB M  YpaBHEHUUW XMMHUUYECKHX  pEaKIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTICIBHBIX
BEIIECTB;

chOpPMHPOBAHHOCTh YMEHHUS  OMNpPEAENsATh BAJICHTHOCTb M  CTENEHb
OKHCJIEHUS! XMMMYECKUX DJIEMEHTOB B COEAMHEHHUSAX, BHUJ XUMHUYECKOH CBS3U
(koBaJieHTHasl, MOHHAs, MeTa/IM4yecKas, BOJOpOJHAs), TUI KPHUCTAJUIMYECKOM
pEIETKY KOHKPETHOT'O BEILIECTBA;

c(OpMUPOBAHHOCTh YMEHHUS OOBSICHITh 3aBUCHMOCTH CBOMCTB BELLECTB OT
BUJA XMMMUYECKOM CBSI3M M TUIA KPUCTAUIMYECKOM pEIETKH, OOMEHHBIH WU
JOHOPHO-aKIIENTOPHBII MEXaHU3MbI 00pa30BaHUs KOBAaJEHTHOMN CBA3H;

cOpMUPOBAHHOCTh ~ YMEHHUH:  KJIAcCU(UUUPOBATh:  HEOPraHUYECKHE
BEIIECTBA [0 UX COCTaBY, XUMUUECKHE PEaKLUU 10 PA3TUYHBIM MpU3HAKaM (YUCITY
U COCTaBy pearvpyrolux BeHIeCTB, TEIJIOBOMY 3P (EKTy peakluu, U3MEHEHUIO
CTETIEHEH OKMCICHUS JJIEMEHTOB, OOpaTMMOCTH, Y4YacTHIO KaTajau3aTtopa M
ApyTue); CaMOCTOSTENIbHO BHIOMPATh OCHOBAHMS M KPUTEPHUH AJIs Kilaccuukauu
M3y4aeMbIX BEIECTB U XUMUYECKUX PEaKIUi;

c(OpMUPOBAHHOCTh YMEHUS PACKpPhIBATh CMBICI IIEPHUOJUUECKOro 3aKoHa /1.
W. MenneneeBa 1 1eMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOILIYIO0, OOBSICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (P YHKIUH;

cOpMUPOBAHHOCTh YMEHHI: XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M HOHOB XUMHYECKHX DJJIEMEHTOB IE€PBOIO—YETBEPTOrO NEPHOIOB
Ileppuonnueckorn  cucremsl  JI.MI.  MeHngeneeBa,  uCNONb3ys  MOHATHUSA
«QHEPreTUYECKHe YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, 0-aTOMHBIE
opOuTaIN», «OCHOBHOE MU BO30YXIEHHOE HHEPreTUUYECKUE COCTOSHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMsI CBOMCTB XMMHYECKHX 3JIEMEHTOB M UX
coequHeHMM 1o mnepuogaMm u rpynnam Ilepmogmueckou cucremsr [l W



MenpeneeBa, BaJIEHTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS
UX DJIEKTPOHHBIX 000JIOUEK;

c(hOpMUPOBAHHOCTh YMEHUM: XapaKTepu3oBaTh (OMUCHIBATH) OOIIUE
XMMHYECKUE  CBOMCTBAa  BEIIECTB  PAa3IMYHBIX  KJIACCOB,  IOJTBEPXKAATh
CYLIECTBOBAHUE TE€HETHUYECKON CBSI3M MEXJy HEOPraHMYEeCKUMHU BEUIECTBAMHU C
MOMOIBIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIMIA;

c(OPMHPOBAHHOCTh YMEHHUS PACKPBIBATH CYLIHOCTh: OKUCIUTENIBHO-
BOCCTaHOBHUTEINIbHBIX PEaKUUi MOCPEACTBOM COCTABIICHUS JIEKTPOHHOroO OanaHca
ATUX PpeaKUui; peakiuil MOHHOro oOMeHa MyTEM COCTaBICHUS HMX IMOJHBIX H
COKpAaIIEHHBIX  HMOHHBIX  YpPaBHEHWW;  peakUUd  TUAPOIM3a;  peakuuiu
KOMIUIEKCOOOpa3oBaHus (Ha MpUMepe TUAPOKCOKOMITIIEKCOB LIMHKA U aTIOMUHUA);

c(hOpPMHUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHYECKUX PEeaklMuil ¢ YY4ETOM HX DHEPreTHUYECKUX XapaKTEPHUCTHUK, XapakTep
U3MEHEHMSI CKOPOCTM XHUMHUYECKOM peakluh B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTOpOB, a TAKKE XapaKTep CMEIICHHUS] XUMUYECKOTO PAaBHOBECHUS MO BIUSHUEM
BHEITHUX Bo3aeicTBui (mpunuun Jle Hlarense);

chOpPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XHMHYECKHE DPEAKIUH,
JeXalme B OCHOBE IMPOMBIIUIEHHOTO MOJYYEHUSI CEPHOM KHUCIOThI, aMMHakKa,
oOlue HayyHble TMPUHIUINBI XUMHYECKUX MPOU3BOJICTB; 1EJIECO00Pa3HOCTD
NPUMEHEHUS] HEOPTraHWYECKUX BEIIECTB B MPOMBIIICHHOCTH U B OBITY C TOYKH
3pEHHs] COOTHOUIEHHUS PUCK-TIONb3A;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CUCTEMOM 3HAHUM O METOJIaX HAYYHOTO
MO3HAHUSl SIBJICHUN TPUPOJALI — HAOIIOJEHNEe, HU3MEpEeHue, MOJEIUpPOBaHUE,
AKCHEPUMEHT (pPeanbHbIil U MBICIEHHBIN ), HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaXx,
YMEHUS IPUMEHATH 3TU 3HAHUS MIPU SKCIEPUMEHTAIBHOM UCCIEIOBAHUU BEIECTB
U Il OOBSICHEHUS XWMUYECKHX SBICHUN, HMMEIONIMX MECTO B MPHUPOJE,
IPaKTUYECKOU IEeSTEIbHOCTH YE€JIOBEKA U B IOBCEHEBHOU JKU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUSI BBISBIISATH B3aMMOCBSI3b XUMUUYECKUX 3HAHUU C
MOHATUSAMU U TPEICTABICHUAMHU IPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0osiee 0OCO3HAHHOTO TTOHUMAaHUSI MaTEpUAIbHOTO €IMHCTBA MUDPA;

c(OpMUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUETHI: C HCIOIb30BAHUEM
MOHSATUNA «MaccoBasi JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHILICHTPALIUS»;
Macchl BeLIECTBa WM 00BbEMA Ta3a MO M3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce
ui 00bEMY OJHOTO W3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO 3(deKTa
peaklny; 3HAYEHUs BOJOPOJHOIO IMOKAa3aTelsl pacTBOPOB KHUCIOT W ILEJIOUYEH C
M3BECTHOM CTEMEHbIO [HCCOLMAlUU; Macchl (00BbEMaA, KOIMYECTBA BEIIECTBA)
MPOJYKTa PEAKIUH, €CIU OJIHO M3 MCXOJHBIX BEUIECTB JAHO B BUJE PacTBOpa C
onpeaeaEHHON MacCOBOM JI0Jiel pacTBOPEHHOIO BEIIECTBA WM JAHO B M30BITKE



(uMeeT mMpUMECcH); JOJIM BBIXOJIAa NPOJAYKTA pPEakluuu; OO0OBEMHBIX OTHOIICHUMN
ra3oB;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOATEIBHO IUIAHUPOBATh U MPOBOJUTH
XUMHYECKUN  SKCIepUMEHT  (MpPOBEJEHUE  peakluil  HMOHHOro  OOMeHa,
MOATBEPKICHUE KaUYeCTBEHHOTO COCTaBa HEOPraHUUECKUX BEIIECTB, ONPEICIICHUE
Cpeabl PacTBOPOB BEIIECTB C IMOMOIIBI) HWHIUKATOPOB, H3YYCHHUE BIUSHUS
pa3IuuHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  pEaKlHuH, perieHue
OKCIEPUMEHTAIBHBIX 3aJa4 1o TeMaMm «Mertamiely u  «Hemertamnwsi») c
coOJIroIeHuEM TpaBmil 0€30MaCHOTO O0paIleHusl ¢ BEIIECTBAMHU U JaOOpaTOPHBIM
obopynoBanueM, (QOpMyIupoBaTh II€JIb  UCCIEIOBAHUS, TMPEICTABIATh B
paznuuHoi (popMe pe3ynbTaThl AKCIEPUMEHTA, aHAIM3WPOBATh M OIICHUBATH HX
JTOCTOBEPHOCTH;

chOpMUPOBAHHOCTh ~ YMEHHUH:  COOJIOJAaTh  NpaBWia  MOJb30BAHUS
XUMUYECKOW TOCyA0oM W J1abopaTOpHBIM O0OpYIOBAaHHUEM, OOpAIICHUS C
BEII[ECTBAMHU B COOTBETCTBHUU C MHCTPYKIMSIMHU IO BBHITTOJTHEHHUIO JIa0OPATOPHBIX
XUMHUYECKUX OTBITOB, JKOJOTHYECKH I1€JIeCO00pa3HOTO TOBEACHUS B OBITY U
TPYJIOBOM JEATETLHOCTH B IIEJAX COXPAHEHUS CBOETO 3J0POBbs, OKpPYKaIOIICH
NPUPOJAHON Cpelbl U JIOCTHKEHUS €€ YCTOMUYMBOTO pa3BUTHs, OCO3HABATh
OMAaCHOCTh TOKCHYECKOrO JEWCTBUS Ha JKUBbICE OPraHU3Mbl OIPEICITEHHBIX
HEOPraHWYECKUX BEIIECTB, MOHUMAs cMbIci nokazatens [1J1K;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATH IIeJICHANPABICHHBIN IMONUCK
XUMUYECKOU HHGOPMAILIUK B Pa3IMUHBIX UCTOYHHMKAX (Hay4dHas U yueOHO-HaydHAas
JuTepaTypa, cpeacTBa MaccoBor nHdopMmanuu, IHTEpHET U Apyrue), KpUTHIECCKU
aHAJM3MPOBATh XUMUUYECKYI0 MH(pOpMAIMIO, TiepepadarpiBaTh €€ M HCIIOJIb30BaTh
B COOTBETCTBHH C TIOCTABJICHHON ydeOHOM 3a1adecii.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iaejioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
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' aJIKaJINCHBI, aJIKUHBI https://m.edsoo.ru/7f41a636
bu6mmoreka [JOK
2.3 A 8
POMATHHCCKHE YIJICBOAOPOLI (apeibi) https://m.edsoo.ru/7f41a636
24 [IpupoiHbIE HCTOYHUKH YTIIEBOIOPOIOB U HX 4 bubnnoreka [JOK
' nepepaboTKa https://m.edso0.ru/7f41a636
2.5 ["anmoreHnpon3BoOIHbIE YIIIEBOIOPOIOB 4 1 Eg:;;;f;igﬁﬁ £412636
Hroro no paszneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue oprann4ecKkue coeJuHEHNs
bu6mmoreka [JOK
3.1 ) 11 1
Crupret. detos https://m.edsoo.ru/7f41a636
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KapOoHumbHBIE COCTUHEHUS: lIbJICTUIBI U

3.2 keToHbI. KapOoHOBBIC KUCHOTHL. CIIOXKHBIC 21 bubmmorexa [JOK
https://m.edsoo.ru/7f41a636
a¢upsl. XKups
bubmmoreka [{OK
33 YraeBOzE! | https://m.edso00.ru/7f41a636
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHndeckue coeIMHeHUus
bubmmoreka [{OK
4.1 Am LA .b 12
HHPL AMHHORHCTIOTEL BN https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 12
Pa3znea S. BoicokomMoJiekyJIsipHbIe COeUHEHUS
bu6moreka [IOK
5.1 BricokoMoIeKyIsIpHBIE COSTMHEHUSI 6 httos://m.eds00.ru/ 7412636
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KVIACC

Koan4yecTBo 4acoB DJIeKTPOHHBbIE
N/ HanmeHoBaHMe pa3je/ioB U TeM KonTposbnbie | Ipaxrieckne (uu¢posrIe)
NPorpamMmbl Bcero 5 p o0pa3oBaTejibHbIE
padoThbI padoThbI pecypebi
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoma. [lepuoanueckuii 3aKoH Bu6morexa LIOK
1.1 u [leproanueckas cucTeMa XUMHYECKUX 9 ]
https://m.edso0.ru/7f41a636
anemeHToB J[. . Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasue 11 1 bubnuoreka [JOK
) BEIIECTB https://m.edsoo.ru/7f41a636
bu6moreka [IOK
13 XHMHYECKHE PeaKuu 19 1 3 https://m.edso0.ru/7f41a636
Wroro mo pazueny 39
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [IOK
2.1 Heweranbt 31 1 3 https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
2.2 Merazet 23 1 2 https://m.edso0.ru/7f41a636
Hroro no pazgeny 54
Paznen 3. XuMus 1 ;KU3HL
31 MeToapI ITO3HAHUS B XUMUAU. XUMHUS U 9 bu6mmoreka [IOK
' YKU3Hb https://m.edso0.ru/7f41a636
Utoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
DJIEeKTPOHHbIE
° Kou-
Ne Tema ypoka 011 (undposbie)
n/n BO o0pa3oBaTe/bHbIC
4acoB | pecypchl
1 [Ipeamer u 3HaYEHNE OPraHUYECKON XHMUH, IPEACTABIICHAS 1 Eggﬂ;}lﬁf:;%ggﬁ f
0 MHOT000pa3uy OPraHNnYECKUX COEANHEHHH 12636
DIEeKTPOHHOE CTPOEHUE aToMa yriiepoia (OCHOBHOE U bubnuotexa [JOK
2 BO30Y)KJIEHHOE COCTOSIHUS). BasieHTHBIE BO3MOKHOCTH aTOMa 1 | https://m.edsoo.ru/7f4
yriepoja 1a636
XHUMHUYECKas CBSA3b B OPraHUYECKUX COCAMHEHUSX. bubnuoreka [IOK
3 MexaHu3Mbl 00pa30BaHus KOBAJIICHTHOM CBSI3H, CITOCOOBI 1 | https://m.edsoo.ru/7f4
paspbiBa CBs3Ei 1a636
. bubmmoreka [JOK
4 ]'l;eojlj)zmoizpoeHm OpraHnYeCcKHUX coennHeHnil A. M. 1 | https://m.edsoo.ru/7f4
yriep 1a636
Bunbl nzomepun: cTpykTypHasi, IpOCTPAHCTBEHHAS. bubnuoreka [JOK
5 DOneKTpoHHBIE YPPEKTHI B MOJIEKYJIaX OPraHUIECKUX 1 | https://m.edsoo.ru/7f4
CoeqUHEHNN 12636
[IpencraBienue o KiaccuuKauy U cUCTEMaTUYECKast bubmorexa LJOK
6 1 | https://m.edsoo.ru/7f4
nomenkiatypa (IUPAC) oprann4eckux BEIIECTB 12636
bu6moreka [IOK
7 Knaccudukanus peakuuii B opraHn4eckoil XuMHH 1 | https://m.edsoo.ru/7f4
12636
bu6mmoreka [IOK
8 Cucremaruzanys U 0000IIeHNe 3HAHUN IO TEME 1 https://m.edsoo.ru/7f4
12636
AJIKaHBI: TOMOJIOTHYECKHH psifl, oOmias hopmya, bubnuorexa [JOK
9 HOMEHKJIaTypa U U30MEPHUs, JIEKTPOHHOE U 1 | https://m.edsoo.ru/7f4
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII 1a636
bubmuoreka [{OK
10 ®u3nuecKkrue 1 XMMUUYECKHE CBOMCTBA aIKaHOB 1 | https://m.edsoo.ru/7f4
12636
Haxoxnenue ankanos B npupoze. CriocoObl MoTy4eHus u Brbmiorexa LJOK
11 1 | https://m.edsoo.ru/7f4
MIPUMEHEHHE ATKaHOB 13636
[uknoankansl: o0mas popmyna, HOMEHKIATypa U bubnuoreka [JOK
12 HU30MepHs, 0COOEHHOCTH CTPOCHHUS M XUMHUECKHX CBOMCTB, 1 | https://m.edsoo.ru/7f4
CIOCOOBI TOMYYCHHS i IPHMCHCHUE 12636
Pemrenne pac4€THBIX 3a1a4 HA ONIPEICIIEHUE MOJIEKYJIIPHON bubnuorexa [IOK
13 (bopMyJIBI OPraHMYECKOTO BEIIECTBA M0 MACCOBBIM JIOJISIM 1 https://m.edsoo.ru/7f4

aTOMOB 3JIEMCHTOB, BXOJAIIUX B €0 COCTaB.
CI/ICTeMaTI/BaHI/I}I u 0606IJ_ICHI/IC 3HAHMUH 110 TEMe

12636
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AJIKEHBI: TOMOJIOTHYECKHH psijl, oOmas popmyna,

bubmuoreka [IOK

14 HOMCHKJIATypa, JICKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHE https://m.edsoo.ru/7f4
Mouteky. CTpYKTypHast ¥ [IUC-TPAHC-U30MEPHUS AIKCHOB 1a636
du3nyecKue 1 XMMHYECKUE CBOMCTBA alKeHOB. [IpaBuiio BH6J_IHOTeKa LIOK
15 Mabk « https://m.edsoo.ru/7f4
apKOBHUKOBA 12636
bu6mmoreka [{OK
16 CriocoOsI MMoTydeHus: ¥ IPUMEHEHUE AIKCHOB https://m.edsoo.ru/7f4
12636
" bu6mmoreka [{OK
17 [IpakTnueckas pa(EOTa'?\IQ 1 mo Teme "Ilosmyuenue sTuneHa u https://m.edsoo. ru/7f4
M3y4YeHHE €ro CBOWCTB 12636
N . bu6mmoreka [IOK
18 Pemenne pacu€THBIX 33124 Ha OTpEACTICHHE MOJIEKYIIIPHOU https://m.edsoo.ru/ 74
(hopMyIIBI OPraHNYECKOTO BEIIECTBA
12636
AJKaTMeHbI: CONPsDKEHHBIE, U30JIMPOBAHHEIE, BH6J_IH0TeKa LIOK
19 https://m.edsoo.ru/7f4
KyMmynupoBaHHbie. OCOOCHHOCTH JIEKTPOHHOTO CTPOEHUS 12636
bu6moreka [IOK
20 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX TMEHOB https://m.edsoo.ru/7f4
12636
bu6moreka [IOK
21 CriocoOpl MoTy4eHHs! ¥ TPUMEHEHNE aTKaTuEeHOB https://m.edsoo.ru/7f4
12636
AJIKWHBI: TOMOJIOTUYECKHH psijt, oOmas hopmya, bubnuorexa [JOK
22 HOMEHKJIAaTypa, 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/7f4
MOJIEKYH, (PM3HIECKUE CBOMCTBA 1a636
bu6moreka [IOK
23 XVMHYECKUE CBOWCTBA AJIKUHOB https://m.edsoo.ru/7f4
12636
bu6mmoreka [IOK
24 KauecTBeHHbIE peaklii Ha TPOMHYIO CBSI3b https://m.edsoo.ru/7f4
12636
bu6mmoreka [IOK
25 CriocoObl MostydeHus: U MIPUMEHEHNE aIKHHOB https://m.edsoo.ru/7f4
12636
Pemenue 3agau: pacy€Tsl O ypaBHEHUIO XUMHUECKON brbmioreka LJOK
26 https://m.edsoo.ru/7f4
peakiiuu 12636
bubmuoreka [{OK
27 CucremaTu3anus 1 0000IIeHHEe 3HAHUN TIO TEME https://m.edsoo.ru/7f4
12636
ApEeHBI: TOMOJIOTUYECKUH psiJl, oO1iast popmyna, bubnunoreka [JOK
28 HOMEHKJIaTypa. DIIEKTPOHHOE 1 IIPOCTPAHCTBEHHOE https://m.edsoo.ru/7f4
CTpOEHHE MOJIEKY/ OEH30J1a U TOIyoJia, HX (BH3UUCCKUe 1a636
CBOMCTBA
bu6mmoreka [JOK
29 XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU 3aMEILECHUS https://m.edsoo.ru/7f4

13636
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XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLIUH IPUCOEAUHEHNS,

bu6mmoreka [{OK

30 https://m.edsoo.ru/7f4
OKHCIICHHE TOMOJIOrOB OEH30J1a 12636
bubnuoreka [IOK
31 Oco0eHHOCTH XUMHYECKHUX CBOWCTB CTUPOJIA https://m.edsoo.ru/7f4
12636
N o bu6mmoreka [IOK
30 Pemenne pacu€THBIX 33124 Ha OMIPECIICHIE MOJICKYISIPHOM https://m. edsoo.ru/7f4
(hopMyITBI OPraHNYECKOTO BEUIECTBA 12636
bu6mmoreka [{OK
33 CriocoObI MMOJTydeHUsT ¥ IPUMEHEHUE apeHOB https://m.edsoo.ru/7f4
1a636
bu6moreka [IOK
34 I'eneTnyeckas CBA3b MEXKAY PA3IMIHBIMU KJIACCAMH https://m.edsoo.ru/ 74
YIII€BOJIOPOJIOB 12636
35 Pacuérel 0 ypaBHEHUSAM XUMHUYECKUX PeaKHHﬁ. Et?gsH;;ngs%ggﬁ f
CucremaTtu3zanus 1 00001IeHIE 3HAHUM 110 TeMe 12636
bu6moreka [IOK
36 [Tpupoauerii ras. [lomyTHbIe HEPTIHBIC Ta3bI https://m.edsoo.ru/7f4
12636
bu6moreka [IOK
37 KamenHsl1it yroyib ¥ IpoIyKThI €70 TIEPepadOTKH https://m.edsoo.ru/7f4
12636
. bu6moreka [IOK
38 Hedts 1 ciocoOn! e€ mepepadoTku. [I[puMeHeHne mpoayKToB https://m.edsoo.ru/ 74
niepepaboTku HePTH 12636
bu6moreka [IOK
39 I'enernueckas cBs3b MEXKAY Pa3IMYHBIMU KJIACCAMU https://m.edsoo.ru/7f4
YTJIEBOI0POJIOB 12636
. bu6mmoreka [IOK
40 ["anorenonpon3BoAHbBIE YTIIEBOAOPOIOB: JIEKTPOHHOE https:/m. edsoo.ru/7f4
CTpOEHUE; peaklMy 3aMelICHHs rajoreHa 12636
. N bubnuorexa [JOK
11 JeiicTBue LIeNI0YeH Ha TalloreHIPON3BOIHBIE. https://m. edsoo.ru/7f4
BsaumoneiicTBue auranoreHaikaHOB ¢ MarHUEM U IIUHKOM 12636
CucremaTu3anus 1 0000IIeHHE 3HAHUN TIO pa3ieny brbmioreka LJOK
42 ny " https://m.edsoo.ru/7f4
TJIEBOJIOPO/IBI 12636
bubmuoreka [JOK
43 Kontponsnas pabota no teme "YriaeBoaopos" https://m.edsoo.ru/7f4
12636
[IpenenpHBIE 0THOATOMHBIE CITIUPTHI: TOMOJIOTUYECKHH psi, bubnnoreka [JOK
44 oOmias opmyna, CTpOCHUE MOJIEKYJ, H30MEpHS, https://m.edsoo.ru/7f4
HOMEHKJIATypa, Kiaccuukarus, Qu3ndecKue CBOMCTBa 1a636
bu6mmoreka [JOK
45 XHUMHUYECKUE CBOMCTBA MIPEAECIBHBIX OJHOATOMHBIX CIIUPTOB https://m.edsoo.ru/7f4
12636
46 CriocoOblI MoTydeHus: U TPUMEHEHHE OJTHOATOMHBIX CIIUPTOB bubnmoreka [JOK
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https://m.edsoo.ru/7f4
1a636

[Ipocteie 3¢upbl: HOMEHKIIATYpa U H30MEPHsi, 0COOCHHOCTH

bubmuoreka [IOK

47 y https://m.edsoo.ru/7f4
(U3HYECKUX U XUMHYECKHUX CBOWCTB 12636
. bubnuotexa [JOK
48 MHoroaroMHbI€ CIIUPTHI: STHJICHITMKOJIL H TIMLEPHH, HX https://m. edsoo.ru/ 74
(bu3HyUecKre U XUMUYECKUE CBOMCTBA 12636
49 CriocoObI IMoJTydeHUsT 1 TPUMEHEHNE MHOTOATOMHBIX nggﬁgg&%gﬁ}% 1
CIIUPTOB 12636
50 ®deHoJI: CTpOSHHE MOJIEKYIIBI, (PU3UYECKUE CBOMCTRA. Egggﬁgg&%gﬁ};f 4
ToxcuuHocTh PeHona 12636
bu6mmoreka [IOK
51 Xumudeckue cBoicTBa (heHoma https://m.edsoo.ru/7f4
1a636
bu6moreka [IOK
52 Crioco0sI mosty4eHus U mpuMeHeHue (heHona https://m.edsoo.ru/7f4
12636
[IpakTnueckas padora Ne 2. Pemienue skcriepuMeHTaIbHBIX bubmorexa LIOK
53 " " https://m.edsoo.ru/7f4
3a1a4 1o Teme "CrnupTsl U PEeHOJIbI 12636
bu6moreka [IOK
54 CucremaTtu3zanus 1 0000IIeHHE 3HAHUI 110 TeMe https://m.edsoo.ru/7f4
12636
AJBJIETU]IBI U KETOHBI: JIEKTPOHHOE CTPOCHHUE bu6moreka [IOK
55 KapOOHWJIBHOM TPYIIIBI; TOMOJIOTHYECKUE PSABI, 00IIas https://m.edsoo.ru/7f4
(dopMyna, H30MepHs U HOMEHKIIATypa 1a636
. . . bu6mmoreka [IOK
56 Anblieruipl ¥ KETOHbI: (PU3NYECKHE CBOMCTBA; PeaKINU https:/m. edsoo.ru/7f4
MIPUCOETUHEHUS 12636
57 Peakuuu okucieHHs U KaueCTBEHHBIE PEAKIINH aIbJACTHAOB U Eggﬂﬁrﬁ?;i%ggﬁ £
KETOHOB 12636
bubmuoreka [JOK
58 CrniocoObl nosTyyeHHs abJeru0B U KETOHOB https://m.edsoo.ru/7f4
12636
OAHOOCHOBHEBIE MpeieNbHbIE KAPOOHOBBIE KHCIOTHI brbmioreka LJOK
59 ’ https://m.edsoo.ru/7f4
OCOOCHHOCTH CTPOCHHUS UX MOJIEKYI 12636
bu6mmoreka [JOK
60 N3omepus u HOMEHKJIATypa KapOOHOBBIX KUCIIOT, UX https://m. edsoo.ru/7f4
(uznueckue cBOicTBa 12636
. bu6mmoreka [JOK
61 XUMUYECKUE CBOMCTBA MPEIETbHBIX OJTHOOCHOBHBIX https:/m. edsoo.ru/7f4
KapOOHOBBIX KHUCIOT 12636
62 Oco0OeHHOCTH CBOCTB MYPaBbHUHOM KUCTIOTHI. bubnmoreka [JOK

Msoroo6pa3ue KapOOHOBBIX KHCIOT

https://m.edsoo.ru/7f4
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1a636

OCoOGeHHOCTH CBOWCTB: HETIPEIEIbHBIX H apOMaTUIECKUX

bubmuoreka [IOK

63 KapOOHOBBIX, TUKAPOOHOBBIX, TUAPOKCUKAPOOHOBBIX KUCIIOT. https://m.edsoo.ru/7f4
[Ipe/cTaBUTENH BBICHIMX KAPOOHOBBIX KUCIOT 1a636
bubmuoreka [IOK
64 [TonsaTre 0 MPOM3BOIHBIX KAPOOHOBBIX KHCIIOT https://m.edsoo.ru/7f4
12636
bu6mmoreka [{OK
65 CriocoObI MoTydeHus: ¥ IPUMEHEHHE KapOOHOBBIX KHCIIOT https://m.edsoo.ru/7f4
12636
66 CrnosxHbIe 3(UPBI: TOMOJIOTHYSCKUN PsijI, o0mIast popmya, Egggﬁgg&igﬁ}% 4
HM30MEepHs 1 HOMEHKJIATypa 12636
bu6mmoreka [IOK
67 dusnyeckrue 1 XMMUIECKHE CBOMCTBA A(UPOB https://m.edsoo.ru/7f4
12636
Pemrenne pacy€THBIX 3a/1a4: IO YPAaBHEHUIO XUMUYECKON bubnuoreka [IOK
68 peaKiuu, Ha OTpe/ielIieHIe MOJIEKYISPHO# (OpMyIIbI https://m.edsoo.ru/7f4
OPraHUYECKOTO BELIECTBA 1a636
[IpaxTnueckas padora Ne 3. PemieHne skcriepuMeHTaIbHBIX bubmorexa LIOK
69 " " https://m.edsoo.ru/7f4
3ana4 1o Teme "KapOoHoBble KUCAOTHI. CliosKkHbIE 3(UPHI 12636
. . bubnuoreka [JOK
70 XKupsl: cTpoenue, pusnueckre 1 XMMUYECKUE CBOWCTBA https://m.edsoo.ru/ 74
(ruaposin3) 12636
. bubnuorexa [JOK
71 Oco0eHHOCTH CBOICTB KUPOB, COJIEPKALTUX OCTATKH https://m.edsoo.ru/7f4
HeMpeeNbHbIX KUPHBIX KUCIOT. JKupbl B mpupoie 12636
Mpbuta Kak COJTM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE bu6moreka [IOK
12 neiictue. [ToHATHE O CHHTETHYECKUX MOFOIIUX CPEICTBAX https://m.edsoo.ru/7f4
(CMC) 12636
bu6mmoreka [IOK
73 I'enernyeckas CBsI3b YriIeBOJAOPOJIOB U https:/m. edsoo.ru/ 74
KHCIIOPOACOAEPKAIIUX OPraHUUYECKUX BEIIECTB 12636
bubmuoreka [JOK
74 Pacu€rbl 10 ypaBHEHUSAM XMMHYECKUX peaKkLnui https://m.edsoo.ru/7f4
12636
bubmuoreka [JOK
75 CucremaTu3anus u 0000IIeHHE 3HAHUN TIO0 TeMe https://m.edsoo.ru/7f4
12636
bu6mmoreka [JOK
76 OO01as XxapakTepucTUKa yriaeBoJA0B U KiIaccuPUKaIs https:/m. edsoo.ru/7f4
yIJI€BOJIOB (MOHO-, M- U TIOJIHCaXapHu/Ibl)
12636
. N bubmuoreka [JOK
77 MoHnocaxapuabl: GpU3NYECKUE CBOMCTBA U HAXOXK/ICHUE B https://m. edsoo.ru/7f4
fpupoae 1a636
.. bu6mmoreka [JOK
78 [IpumeHeHwne TIII0KO03bI, €€ 3HAaUCHUE B )KU3HEICATEIbHOCTU https://m. edsoo.ru/7f4

opraHusma

12636
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I[I/Icaxapn)lmz caxapo3a, MaJIbTO3a U JIAKTO34a. HaxoxnaeHnue B

bubmuoreka [IOK

79 https://m.edsoo.ru/7f4
MIPUPOJIC U PUMEHEHHUE INCAXapHUI0B 12636
bubnuoreka [IOK
I1 :
80 OIMCAXapuJIbl: CTPOCHHE MAKPOMOJICKYJL, dusnueckue u https://m. edsoo.ru/7f4
XHUMHYECKHUE CBOUCTBA, MPUMEHECHHE
12636
bu6mmoreka [IOK
81 [TonsiTHE 00 MCKYCCTBEHHBIX BOJIOKHAX https://m.edsoo.ru/7f4
12636
bu6mmoreka [{OK
82 Pemrenune pacueTHBIX 33124 Ha OTPEACTICHUE JI0JIN BHIXOA https://m. edsoo.ru/ 74
MPOIYKTa PEAKIIMH OT TEOPETUYECKH BO3MOKHOTO 12636
bu6moreka [IOK
83 CucremaTu3zais 1 0000IICHHE 3HAHUN TI0 pa3eTy https://m.edsoo.ru/7f4
1a636
bubmmoreka [{OK
K "K
ga | Kommponsias padora 1o rewe "Kicaoporcorepranuie ipsimegsoo.runte
p A 1a636
. bubnuoreka [JOK
85 AMWHBL: KTacCUpHUKAIHS, CTPOCHHUE MOJIEKYJ, 00IIast § https://m.edsoo.ru/7f4
(bopmyna, n30Mepusi, HOMEHKIIATypa i (pU3HIecKre CBOMCTBA 12636
bu6moreka [IOK
86 XUMHYECKHE CBOMCTBA am(paTHICCKUX aMHUHOB https://m.edsoo.ru/7f4
12636
87 AHI{JH/IH: CTpOCHHE aHUJIMHA, 0COOCHHOCTH XUMUYECKHX Et?[inﬁ%fcll(s%gr(allé f
CBOMCTB aHUJIUHA 12636
bu6moreka [IOK
88 gnocg@ﬂ MOJIYYCHHS M IPUMEHEHUE ami(paTHIeCKuX https://m.edsoo.ru/7f4
MHHOB 1a636
. bu6mmoreka [IOK
89 AMIiI’HOKI/ICJ'IOTI)I. HOMEHKJIaTypa U u3omepus, GpuzndecKkue https:/m. edsoo.ru/7f4
cBoiicTBa. OTAeNbHbIC IPEACTABUTENH 0-AMUHOKHCIIOT 12636
XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT, UX OHMOJIOTHYECKOE bubmmorexa LIOK
90 https://m.edsoo.ru/7f4
3HauYeHUE aMHUHOKHUCIOT. CHUHTE3 U THIPOIN3 NENTUIOB 12636
bubmuoreka [JOK
91 benku kak mpupoHbIE TOTUMEPBI; CTPYKTYPBI OEIKOB https://m.edsoo.ru/7f4
12636
bubmuoreka [JOK
92 XUMUYECKUE CBOMCTBA OEIKOB https://m.edsoo.ru/7f4
12636
A3oTcoaepikaliye reTepolMKINIecKue COSMHEHUS. bubnunoreka [JOK
93 HykienHoBbBIE KHCIIOTHI: COCTaB, CTPOCHHE U OMOJIOTHYECKast https://m.edsoo.ru/7f4
pOJIb 12636
IIpaktuyeckas padota Ne 4. Pemienue skcrepuMeHTaIbHbBIX bubnuoreka [IOK
94 3aj1a4 1Mo TeMe "A30TCoIepIKaIine OpraHuIeCKHe https://m.edsoo.ru/7f4
coeauHeHus" 12636
95 [IpakTtuyeckas padota Ne 5. Pemenue skcrepuMeHTaIbHbBIX bubnuoreka [IOK
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3aja4 1o Teme "Pacno3HaBaHue OpraHU4eCKUX COEAUHEHUN"

https://m.edsoo.ru/7f4
1a636

KonTtponsHas pabora o Teme "AzoTcoaepkaniie

bubmuoreka [IOK

96 " 1 | https://m.edsoo.ru/7f4
OpraHu4ecKue COCIMHEHUS 12636
OcHOBHbIE IOHATHSA XUMHUU BBICOKOMOJIEKYJISIPHBIX bubnuorexa [JOK
97 COCIMHEHHI U METOIbI MX CHHTE3a —IIOJIMMEepPH3alus U 1 | https://m.edsoo.ru/7f4
MOJMKOHACHCAIUS 1a636
bu6mmoreka [IOK
98 [Tnactmacchl. YTunu3arnus u nepepadoTKa IiacTuKa 1 | https://m.edsoo.ru/7f4
12636
. . bubnuotexa [JOK
99 I?J'IaCTOMepI)I. HATYPAIbHBIA CHHTETUYECKHE KayIyKH. 1 | https//m.edsoo.ru/7f4
e3uHa 12636
) bubnuoreka [IOK
100 Bookna: HaTypanpHBIE, HCKYCCTBEHHBIE, CHHTETHYECKHE. 1 | httos//m.edsoo.ru/7f4
[Tomumeps! cienManbHOTO Ha3HAYCHUS
12636
bu6moreka [IOK
101 [IpakTnueckas Pa60Ta Ne 6. Pemienne E)KCHepI/IMeHTaJ'If:HBIX 1 | https://m.edsoo.ru/7f4
3amad 1o Teme "Pacro3HaBaHue TIIACTMACC W BOJIOKOH 12636
bu6moreka [IOK
102 0606‘I‘HGHI/IG Y CUCTEMaTH3aIus I/I3y‘IeHHOF'(') Marepuaa 1mno 1 | https://m.edsoo.ru/7f4
TeMe "BBICOKOMOJIEKYISIPHBIE COCTUHEHUS 12636
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102
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11 KJIACC

Koa- DJIeKTPOHHBbIE
Ne i/ Tema ypoka Bo (wnpposrie)
yacoB | oOpa3oBaTejibHbIE
pecypchl
1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUN 1 bubnuorexa [JOK
aneMeHT. M30Torbl https://m.edso0.ru/7f41a636
2 CtpoeHnue JIeKTPOHHBIX 000JI0YeK aTOMOB, 1 bubnuotexa [JOK
KBAHTOBBIE YHCJIA https://m.edso0.ru/7f41a636
3 Knaccugukarus XAuMHUECKUX JIEMEHTOB (S-, pP-, d-, 1 bu6moreka [IOK
f-amemenTHI) https://m.edsoo.ru/7f41a636
4 Pacnpenenenue 3neKTpOHOB MO ATOMHBIM 1 bubnuotexa [JOK
opOuTansm https://m.edsoo.ru/7f41a636
DNeKTpOHHBIE KOH(PUTYpAITUU aTOMOB 3JIEMEHTOB B bubnuotexa [JOK
5 . 1 :
OCHOBHOM H BO30YXJIEHHOM COCTOSIHUH https://m.edso0.ru/7f41a636
6 DNeKTpOHHBIE KOHPUTYpAITUU HOHOB. 1 bu6moreka [IOK
DIJIEKTPOOTPUIIATETLHOCTD https://m.edso0.ru/7f41a636
[Tepnoanueckuit 3akoH u [lepnoanueckas cucrema bubnuoreka [IOK
7 xumuueckux sementos JI. . Menzeneesa, CBA3b C 1 | https://m.edsoo.ru/7f41a636
COBPEMEHHOU TeOpHeH CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKHUX bubnuorexa [JOK
8 AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U 1 | https://m.edsoo.ru/7f41a636
CJIO’KHBIX BEIIECTB MO I'PyNIaM U MeproiaM
9 Cucremaru3zanus 1 0000IIeHUE 3HAHUH 110 TEME 1 bubmrorexa IJOK
m https://m.edsoo.ru/7f41a636
Bunnl xumnueckoii cBsa3u. MexaHu3MEbl bu6moreka [IOK
10 00pa3zoBaHus KOBAJICHTHOU CBs13W. BogopoaHas 1 | https://m.edsoo.ru/7f41a636
CBs3b. MEXMOJICKYISIPHBIC B3aUMOICHCTBUS
BaneHTHOCTh U BaJICHTHBIE BO3MOYKHOCTH aTOMOB. bu6mmoreka [IOK
11 CBs13b AJIEKTPOHHOM CTPYKTYPBI MOJIEKYIT C UX 1 | https://m.edsoo.ru/7f41a636
T€OMETPUUECKUM CTPOSCHHUEM
12 [IpencraBneHus 0 KOMIJIEKCHBIX COSIUHEHUSX: 1 bu6mmoreka [IOK
COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/7f41a636
BelecTBa MONEKYISIPHOTO U HEMOJIEKYISPHOTO bubmuoreka [JOK
13 cTpoeHus. TUIBI KPUCTATTUYECKUX PELIETOK U 1 | https://m.edsoo.ru/7f41a636
CBOICTBA BEILIECTB
ITonartue o qucnepcHbix cucteMax. [Ipeacrasinenne bu6mmoreka [JOK
14 1 .
0 KOJUIOMJHBIX PacTBOpax https://m.edsoo.ru/7f41a636
HctruHHBIE paCTBOPHI: HACBIILICHHBIE U bubmuoreka [{OK
15 HEHACBIIIIEHHbIE, PACTBOPUMOCTb. 1 | https://m.edsoo.ru/7f41a636
Kpucrannoruapatsl
16 CriocoObI BEIpaKEHHS KOHIISHTPAIIUH PacTBOPOB 1 bubmiorexa [JOK
P HCHTpatiH p p https://m.eds00.ru/7f41a636
17 Pemenue 3a1a4 ¢ HICMOIBL30BaHUEM MOHATHH 1 bubmuoreka [JOK

"MaccoBas J10J1s1 paCTBOPEHHOTO BelllecTBa',

https://m.edsoo.ru/7f41a636
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"MoJIsipHasi KOHIIEHTpaus"

18 Knaccugukanus 1 HOMEHKIATypa HEOPraHHUECKUX bubnuorexa [JOK
BEILIECTB https://m.edsoo.ru/7f41a636

19 CucremaTtu3anus ¥ 0000IICHHUE 3HAHHH 110 TEME bubmmorexa [JOK

https://m.edsoo.ru/7f41a636
KonTtponsHas padora no Temam "CtpoeHue aToma. bubnuorexa [JOK

20 [Mepuomuueckuii 3akon u [leproquyeckast cucTeMa https://m.edso0.ru/7f41a636

xuMudeckux anemeHnToB /1. 1. Menneneena",
"Ctpoenue BemectBa. MHOrooOpasue BeniecTs"”
Krnaccudukarus XuMHUECKUX pEeaKIui B bubnuotexa [JOK

21 HEOPraHMYEeCKOU M OPraHUYeCKOW XUMHUH. 3aKOH https://m.edso0.ru/7f41a636
COXpaHEHHUs MaCChl BEIECTB; 3aKOH COXPaHEHUS U
TIPEBpAICHUs] YHEPTUU TTPU XUMHUECKUX PEaKIIUIX
Tennossie 3 HEKTh XUMUYECKUX PEAKIIUA. bubnuotexa [JOK

22 _

TepMoXxuMuUyecKne ypaBHEHUS https://m.edsoo.ru/7f41a636
Brrunciienus mo ypaBHEHHSIM XUMHUYECKUX PEAKIIUI bubnuotexa [JOK

23 :

Y TEPMOXMMHYECKUM YPaBHEHHSIM https://m.edsoo.ru/7f41a636
CKOpOCTh XMMHUUYECKOH peakinu, €€ 3aBUCUMOCTh bubnuorexa [JOK

24 _

OT pa3nuuHbIX (hakTopoB. Karaius u Kataau3atopsl https://m.eds00.ru/7f41a636

25 ['omoreHHbIe ¥ reTepOreHHbIE PeaKIun bubmorexa LIOK

https://m.edsoo.ru/7f41a636
[IpakTnueckas padorta Ne 1 nmo Teme "BnusiHue bubnuoreka [JOK

26 pasIUUYHBIX (DAKTOPOB HA CKOPOCTh XUMUUYECKON https://m.edsoo.ru/7f41a636
peakuun"

97 OO6patumbie 1 HEOOPATUMBIC PEAKIIUU. XUMHUECKOE bubnuorexa [JOK
paBHOBECHE https://m.edsoo.ru/7f41a636
[IpakTrueckas padota Ne 2 o reme "Bnusaue bubnuorexa [JOK

28 pa3IUYHBIX (DAKTOPOB Ha MOJIOKEHUE XUMHUYECKOTO https://m.edsoo.ru/7f41a636
paBHOBecHs"

29 DnekTpoauTuyeckas gucconuanus. CUIbHbIC U bu6mmoreka [IOK
ciabbie AMeKTpoauThl. CTENEHb AUCCOIMAIIIHI https://m.edsoo.ru/7f41a636
HNonnoe npoussenenue Boasl. Cpena BOJHBIX bu6mmoreka [IOK

30 pactBopoB. Bonopoansiit nokazarens (pH) https://m.edsoo.ru/7f41a636
pacTBopa

31 IM'maponus coneit. Peakiuu, npoTekaromue B bu6mmoreka [JOK
pacTBOpax dIEKTPOJIUTOB https://m.edsoo.ru/7f41a636
[IpakTuueckas pabora Ne 3 mo teme "Xumudeckue bubnuoreka [JOK

32 " :
pEeaKIMK B PaCTBOPAaX JIEKTPOJHUTOB https://m.edsoo.ru/7f41a636

33 OKHCIIUTENBbHO-BOCCTAHOBUTENIBHBIEC PEAKLIUH. bubnuoreka [JOK
Baxxkneillne OKMCIUTETN U BOCCTAHOBUTENIH https://m.edsoo.ru/7f41a636

34 MeTo1 31eKTPOHHOTO (2JIEKTOHHO-UOHHOTO) bubnuoreka [JOK
OanaHca https://m.edsoo.ru/7f41a636

35 DIEKTPOIN3 PACTBOPOB U PACIIABOB BEIIECTB bubmiorexa LIOK

p P p P B https://m.edsoo.ru/7f41a636
bu6mmoreka [JOK

36 Pemenue 3a1au pa3nuyHbIX TUIIOB

https://m.edsoo.ru/7f41a636
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bubmuoreka [IOK

37 Pemienue 3a1a4 pa3nuyHbIX THIIOB https://m.edsoo.ru/7f412636
38 CucremaTtu3anus ¥ 0000IICHUE 3HAHHH 110 TEME bubmuoreka [JOK
"XuMuueckue peakiun" https://m.edsoo.ru/7f41a636
39 KonTponsHas padora o Teme "XuMudeckue bubnuorexa [JOK
peaxkuun” https://m.edsoo.ru/7f41a636
[Tonoxenne Hemeramnos B [lepuoanyeckoit bubnuotexa [JOK
40 CUCTEME XMMHUYECKUX d1eMeHTOB [I. M. https://m.edsoo.ru/7f41a636
MeneneeBa 1 0COOCHHOCTH CTPOEHUS UX aTOMOB.
DuU3NYECKUE CBOKMCTBA HEMETAIIIOB
a1 AmtoTponusi HeMeTauIoB (Ha MpUMeEpPe KUCIOPO/Ia, bubnuotexa [JOK
cepsl, pochopa u yrireposa) https://m.edsoo.ru/7f41a636
42 Bonopona: nonyuenue, puznyeckue u XUMUIECKHE bubnuotexa [JOK
cBoiicTBa. ['mapuamb https://m.edsoo0.ru/7f41a636
l"anorensl: HaX0XI€HUE B IPUPOJIC, CITOCOOBI bubnuotexa [JOK
43 - _
NOJTy4YeHUsl, PU3MICCKHE B XUMHUIECKHE CBOICTBA https://m.eds00.ru/7f41a636
lNanorenoBomopoasl. Baxunenmue bubnuorexa [JOK
44 :
KHCIIOPOJICOAEPIKAIINE COETUHEHHS TATOTEHOB https://m.edso0.ru/7f41a636
JlaGopaTopHbI€ U TPOMBIIICHHBIE CIIOCOOBI bubnuorexa [JOK
45 MOJTyYEHUsI TaJIOTeHOB. [IpMeHeH e TalOTeHOB 1 https://m.edso0.ru/7f41a636
X COCTMHECHUI
16 [IpakTueckas padota Ne 4. Pemenue bubnuoreka [JOK
AKCIEPUMEHTAIBHBIX 3a7a4 1o Teme "["asoreHsr" https://m.edsoo.ru/7f41a636
Kucnopon: mabopaTopHbie ¥ IPOMBIIIJICHHBIE bubnuorexa [JOK
47 CHoCoObI MOTy4YeHUs], PU3NUECKUE U XUMHUECKHE https://m.edsoo.ru/7f41a636
cBoiicTBa. O30H. [[puMeHeHne Kuciaopoaa u 030Ha
bu6moreka [IOK
48 OkenzIpl 1 MepoKCH /b https://m.edsoo.ru/7f41a636
49 Pemenue 3a1au pa3inyHbIX TUIIOB Enbmorexa IIOK
atp https://m.edsoo.ru/7f41a636
50 Cepa: HaxOXJIEHHUE B MPUPOJIC, CITOCOOBI bubnuorexa [JOK
MOJTy4YeHUs, GU3UIECKUE U XUMHUYECKUE CBONCTBA https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
>1 Ceposonopon, cymmpuet https://m.edsoo.ru/7f41a636
59 Kucnopoacoaepxaiiue COeJUHEHHSI CEPBI. bubnuoreka [JOK
OCOOEHHOCTH CBOWCTB CEPHOM KUCIIOTHI https://m.edsoo.ru/7f41a636
[IpakTuueckas pabota Ne 5. Pemenue bubnuoreka [JOK
53 SKCIIEPUMEHTANBHBIX 3a1a4 1o TeMe "Cepa u e€ https://m.edsoo.ru/7f41a636
coenuHeHus"
A30T: Hax0X/IeHHE B IPUPOJE, CIIOCOOBI bubnuoreka [IOK
54 HOJy4YeHUsI, PU3MICCKHE U XUMHICCKUE CBOICTBA. https://m.edso0.ru/7f41a636
AMMUaK, HUTPUJIBI
55 Kucnoponaconepxkaiue coenuHeHus a3oTa. bubnuoreka [JOK
OcoOCHHOCTH CBOMCTB @30THOM KUCIIOTHI https.//m.edso0.ru/7f41a636
56 [Ipumenenue a3ota u ero coeAMHEHUN. A30THbIE bubnmoreka [JOK

yoOpeHust

https://m.edsoo.ru/7f41a636
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dochop: HAXOKAESHUE B IPUPOJE, CIOCOOBI

bubmuoreka [IOK

57 oJIydeHHsI, PU3HUCCKHE M XMMHUYECKUE CBOMCTBA. https://m.edso0.ru/7f41a636
@ochuner u pochun
58 Oxcunsl hochopa, pochopcoaepxaiine KUCIOTHI. bubnmoreka [JOK
Conu pochopHOI KUCITOTHI https://m.edsoo.ru/7f41a636
59 [Tpumenenue pocdopa u ero coeqMHEHUH. bubmmorexa LIOK
docdopHsie ynodpeHus https://m.edsoo.ru/7f41a636
[Ipaktudeckas padora Ne 6. Pemenue bubnuorexa [JOK
60 IKCIEPUMEHTAIBHBIX 33134 10 TeMe "A30T U https://m.edsoo.ru/7f41a636
dhocdop u ux coequHEHHS"
Yraepoa: HaXOXKJIEHHE B IPUPOJEC, ATTIOTPOITHBIE bubnuotexa [JOK
61 MO IuUKAINK; PU3HIECKHE U XUMUYIECKHE https://m.eds00.ru/7f41a636
CBOWCTBA, IPUMEHEHNE
62 Oxcwun yriepoaa(ll), okenn yrinepoga(1V), bubnuotexa [JOK
YroJibHasl KUCJIOTa U €€ COJIH https://m.edso0.ru/7f41a636
63 Pemienue 3a1a4 pa3nuyHbIX THIIOB bubmorexa LOK
https://m.edsoo.ru/7f41a636
64 Kpemuuii: HaxoxJieHue B IpUpPOJE, CIIOCOOBI bubnuoreka [IOK
MOJTydeHust, PU3UIECKHE M XUMHYIECKHE CBOCTBA https://m.eds00.ru/7f41a636
65 Oxkcun kpemuans(1V), kpemMHUEBasT KHCIIOTA, bubnuotexa [JOK
CUJIMKATHI https://m.edsoo.ru/7f41a636
66 [IpuMeHeHne kpeMHUs U ero coenHeHn. CTekno, bubnuoreka [JOK
€ro MoJIy4eHHUE, BUbI CTEKIIA https://m.edsoo.ru/7f41a636
67 Pemenue 3a1a4 pa3nuyHbIX TUIIOB bubmiorexa LHOK
flad p https://m.edsoo.ru/7f41a636
68 CucreMaruzanys 1 0000IIeHNEe 3HAHUN IO TEME bu6moreka [IOK
"Hemeramibl" https://m.edsoo.ru/7f41a636
" " bu6mmoreka [IOK
69 KonTtponbHas padoTa nmo teme "HemeTanib https://m.edsoo.ru/7f41a636
70 AHanu3 pe3ynbTaTOB KOHTPOJIBHON pabOTHI, bubnuorexa [JOK
KOPPEKIIUS OITMO0K https://m.edsoo.ru/7f41a636
[Tonoxenue metamioB B [lepuoauyeckoil cucreme bu6mmoreka [IOK
71 XUMUYECKUX 371eMEeHTOB. OCOOEHHOCTH CTPOECHUS https://m.edsoo.ru/7f41a636
AJIEKTPOHHBIX 000JI0UEK AaTOMOB METAIIJIOB
79 O6mue ¢puznyeckue CBOMCTBa METAIOB. bubnuoreka [JOK
[IpuMeHeHre MeTaJuIOB B OBITY U TEXHHKE https://m.edsoo.ru/7f41a636
73 Crnasel MmetasuioB. Kopposust Metanios bubmiorexa LIOK
' https://m.edsoo.ru/7f41a636
74 Pemrenue 3a1au pa3auyHbIX TUIOB bubmiorexa [JOK
atp https://m.edsoo.ru/7f41a636
75 ONEKTPOXUMHUYECKUHN DS/l HAIIPSDKEHNUN METAIIIOB. bubnuoreka [IOK
O01u1re cnocoObl MOJTy4eHUs] METAJUIOB https://m.edsoo.ru/7f41a636
OOmas xapakTepucTuka MeTayuioB | A-rpymisl bubnuoreka [IOK
76 [Meproquueckoit CHCTEMBI XUMUYECKUX 3JIEMEHTOB. https://m.eds00.ru/7f41a636

Hatpwuii u kanmii: nonydenue, pusnyeckue u
XMMUYECKUE CBOWCTBA, IPUMEHEHHE MTPOCTHIX
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BEIIECTB U UX COETUHEHUIN

Oomas xapakrepuctuka Metayuios ||A-rpynms
[Teproanuecko CUCTEMbI XUMUYECKHUX 3JIEMEHTOB.

bubmuoreka [IOK
https://m.edsoo.ru/7f41a636

7 Marnuii 1 Kanpuuii: noxyueHue, Guzndeckue u
XUMUYECKUE CBOMCTBA, MPUMEHEHHE MTPOCTHIX
BEIIECTB U UX COCTMHEHUH
78 XKéctkocTh BOMIBI U CLIOCOOBI €€ YCTpaHEHHS bubnmorexa LIOK
8 yerp https://m.edsoo.ru/7f41a636
79 AJIOMUHMI: TIOJTydeHue, Gu3ndeckue u bubnuotexa [JOK
XUMHUYECKUE CBOMCTBA, IPHUMECHCHHUE https://m.edsoo.ru/7f41a636
AmdoTepHbIe CBOIICTBA OKCHA U THIPOKCH A bubnuorexa [JOK
80 AITFOMUHHS, THIPOKCOKOMIUIEKCHI aTFOMHHUS, HX https://m.eds00.ru/7f41a636
MIPUMEHEHUE
81 Pemrenue 3agau pa3auyHBIX TUIIOB bubmorexa [JOK
ladp https://m.edso0.ru/7f41a636
[IpaxTnueckas padborta Ne 7. Pemenue bubnuoreka [IOK
82 OKCIIEPUMEHTABHBIX 3a/1a4 1o TeMe "MeTaibl https://m.edsoo.ru/7f41a636
TJIAaBHBIX oArpymnm"
OO6mrast XxapaKTepUCTHKA METAJIJIOB TTOOOYHBIX bubnuotexa [JOK
83 noarpym (B-rpymm) Ieproandeckoit cucTeMbl https://m.eds00.ru/7f41a636
XUMUYECKUX DJIEMEHTOB
@u3nyecKkre 1 XMMHYECKHE CBOMCTBA XpOMa U €T0 bubnuoreka [JOK
84 N :
COCTMHEHUH, NX PUMEHCHUE https://m.edsoo.ru/7f41a636
85 Baxwueiimue coenrHenust maprania. [lepmanranar bu6moreka [IOK
KaJIusl, €r0 OKUCIUTENLHBIE CBOMCTBA https://m.edsoo.ru/7f41a636
®Ou3ndecKknue U XMMHUYECKHUE CBOMCTBA Kejle3a U €T0 bu6moreka [IOK
86 coenuHeHuil. [lonydyeHnue U NpUMeHEHHUE CIJIaBOB https://m.edsoo.ru/7f41a636
xKenesza
87 dusnyeckue U XUMHUYECKHUE CBOMCTBA MeIU U €€ bu6mmoreka [IOK
COCJIMHEHUH, UX TPUMEHECHUE https://m.edsoo.ru/7f41a636
dusnyeckre U XUMHUUYECKHE CBOMCTBA IIMHKA U €I0 bu6mmoreka [IOK
88 COCIMHEHUH, MX TPUMEHEHHE. https://m.edsoo.ru/7f41a636
' IpOKCOKOMITIIEKCHI IMHKA
[IpakTuueckas pabota Ne 8. Pemenue bubnuoreka [JOK
89 AKCIIEPUMEHTAJIBHBIX 3a71a4 110 TeMe ""MeTalibl https://m.edsoo.ru/7f41a636
MOOOYHBIX MOATPYHH"
90 Pemenue 3a1a4 pa3nuyHbIX TUTIOB Eubmiorexa TOK
AaTp https://m.edsoo.ru/7f41a636
O06o0011eHNe U cUCcTeMaTU3aIUs U3Y4eHHOTO bubnuoreka [JOK
91 n n .
Marepuaia no reMe "Meraisl https://m.edsoo.ru/7f41a636
" " bu6mmoreka [JOK
92 KonTponeHas paboTa no teme "MeTaibl https://m.edsoo.ru/7f41a636
93 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOTHI, bubnuoreka [JOK
KOPPEKIHsI OIHUO0K https://m.edsoo.ru/7f41a636
Ponp xumuu B o6ecrieueHNH yCTOHUYNBOTO pa3BUTHS bubnuorexa [IOK
94 yenoBeyecTBa. [IoHsaTHE 0 HAYYHBIX METOAX https://m.edso0.ru/7f41a636

HNCCICOOBaHUA BEUICCTB
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Hay4unble IpuHIUIIBEI OpraHUu3alid XUMAYECKOTO

bubmuoreka [IOK

95 npou3BoicTBa. [IpOMBIIIUIEHHBIE CIIOCOOBI 1 | https://m.edsoo.ru/7f41a636
MOJIyYECHHUSI BOKHEUIIINX BELIECTB
9% XHUMHUUYECKOE 3arpsA3HEHUE OKPYXKAIOLEH Cpebl U 1 bubnuorexa [JOK
€ro IOCIECACTBUS https://m.edsoo.ru/7f41a636
97 XUMHUS U 30pOBbE yesnoBeka. JlekapcTBeHHbIE 1 bubnuorexa [JOK
cpencTaa https://m.edsoo.ru/7f41a636
98 Xumus iy, Posrk xumuun B o0ecrieueHnn 1 bu6mmoreka [IOK
IUIIEBOH 0€3011acCHOCTH https://m.edso0.ru/7f41a636
99 Kocmernyeckue u mapgromMepHbie CpeICTBa. 1 bubnuorexa [JOK
briToBas xumust https://m.edsoo.ru/7f41a636
100 XuMus B CTpouTenbcTBe. BaxHeiine 1 bubnuoreka [IOK
CTPOUTEIILHBIC ¥ KOHCTPYKIIMOHHBIC MaTEPUAIIbI https://m.eds00.ru/7f41a636
101 XuMUS B CeNbCKOM X03stiicTBe. OpraHndeckue u 1 bubnuoreka [IOK
MUHEpaJbHbIE yI100peHus https://m.edsoo.ru/7f41a636
102 Cucremaru3zanus u 0000IIeHNe 3HAHUH 110 TeMe 1 bubmorexa LOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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