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MNOACHUTEJIBHASA 3AIINCKA

PabGouast mporpaMma mo XMMUU Ha YPOBHE CpeAHEro o0Iero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOI oOpa3oBaTeabHON IpOrpaMMBbl CpeaHero o01iero
oOpazoBanua(POIl COO), npeacraBieHHbIX B PeaepaqbHOM TOCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom KonHnenuuu mnpenojgaBaHus
yueOHOro mpenMera «Xumus» B 00pa3oBaTelbHbIX opraHu3auusx Poccuiickoit
Qenepanuy, peamu3yIOIMX OCHOBHbIE 00pa3oBaTelibHbIE MPOrpaMMbl, H
OCHOBHBIX ToJIO)keHU «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepauuu Ha niepuon 10 2025 rona» (Pacnopspkenue I[lpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHS Ha YpOBHE YIIyOJNEHHOTO W3Y4YEHHUs 3aHMMAeT BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpa3zoBanus ywammxcs 10-11 kmaccos.
N3yuenue mpeamera, peanuzyemMoe B ycloBUsAX AuddepeHurpoBaHHOTO,
npoguabHOrOo OO0ydYeHHs, MpPHU3BaHO obOecneunuTh O0O0IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIbI, HEOOXOAMMYIO IS
aZanTalyi UX K OBICTPO MEHSIOIIMMCS YCIIOBUSM JKH3HU B COIIMYME, a TAKXKe JJIs
IOPOJOJKEHUST O0y4YeHUs] B OpraHU3alusax Mpo(ecCHOHAIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OAHON U3 IPUOPUTETHBIX TUCLUIUIMH.

B nmporpamme mno xumuM Ha3HaueHue ImpeaMera «XHMHS» MOJydaeT
HOAPOOHYI0  MHTEPHpPETAalUi0 B  COOTBETCTBMM C  OCHOBOIIOJIArarolIMMHU
nosioxenusMu @I'OC COO o B3auMOOOYCITOBIECHHOCTH II€JICH, COJepIKaHuUs,
pe3yabTaToB O0y4YeHHs] M TpeOOBaHUMN K YPOBHIO MOATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBINOJIHAEMbIE MPOrpaMMOil Mo
XUMUHU (PYHKITHN:

e UHPOPMAIMOHHO-METOAMYECKAsA, peanu3alus KOTOpol obecrneynuBaer
HOJy4YeHHE NPEJCTaBICHUs O ILENAX, COJIep)KaHuu, OOIIed cTpaTeruu
o0y4yeHus1, BOCIIUTAHUS U PA3BUTHUS 00YUAIOUINXCS CPEICTBAMU MIPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3AlMOHHO-TUIAHUPYIOLIAs, KOoTOpas peaycMaTpuBacT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJUYECTBEHHBIX M Ka4eCTBEHHBIX €TI0
XapaKTEepPHUCTUK; MOAXOJI0B K (POPMHUPOBAHUIO COACPKATEIbHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa30BaTEIbHBIX JOCTIXKEHUH OOydaromuxcsi B
pamMKax HWTOTOBOM arTectalu B (GopMe €IUHOr0 TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma a1t yriayOIE€HHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAE€T MHBAPUAHTHOE MPEIMETHOE COAECPKAHHUE, 0053aTeNIbHOE
JUIT U3YyYEHUS] B paMKax OTAEIbHBIX Mpoduieh, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNbHBIM JIUHUSM/pa3fiefiaM Kypca;

e J1aT MPUMEPHOE paclpejesieHne y4eOHOTO BPEMEHH, PEKOMEHIYEeMOro
JUISL UBYUYEHUS OTACIBHBIX TEM;

e TMpejaracT MNPUMEPHYIO TMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4EOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TMOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEKIPEIMETHBIX CBI3€EH;

e J1a€T METOJUYECKYIO0 MHTEPIPETAIMIO 1IeJIeH U 3a7a4 U3y4eHUsl mpeaMera
Ha YIIyOJIEHHOM YPOBHE C YU4ETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJbTAaTOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOU
POTrPaMMBbl CpeaHero o011ero oOpazoBaHus (JIMYHOCTHBIX,
METanpeIMETHBIX, MPEAMETHBIX), a TaKke ¢ Y4ETOM OCHOBHBIX BHUOB
y4eOHO-TI03HABATEAbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BCceM Ha3BaHHBIM IMO3UIMAM B MpOrpaMMe IO XMMHUHU MPEIyCMOTpPEHA
NPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a TMpefeNaMd YCTAHOBJIEHHOM MPOrpaMMoil 1O  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIONIEH COAepKaHUsl Y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTH BbIOOpa €ro BapUATHBHOW COCTABIISIIOIICH,
KOTOpasi JOJKHA ONPEAENSITCA B COOTBETCTBUU C HAIPABICHUEM KOHKPETHOIO
npoduis oOydeHus.

B cootBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUW TPeaMeTOB 0a30Boro u yrayOJEHHOTO YpPOBHEH B cHUCTEME
nudepeHIIMpOBaHHOTO OOyYEeHHS Ha YpPOBHE CpEeIHEro oOlmero oOpa3oBaHUS
XUMHSI Ha YPOBHE YIIyONEHHOTO W3YYEeHHsS HAMpaBlieH Ha pealu3aluio
IPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TaloM  MOJYYEHUS  XHUMHUYECKOIro
oOpa3oBaHHs B paMKaX HW3yYCHHUS CHCIHUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHUYECKUX MCUIUIUIMH B By3aX M OpraHU3aIUsaX CpeaHero NpodhecCuOHATBHOTO
oOpa3zoBanusa. B 9Toil cBsi3m wu3ydeHHe MpeaMeTa «XUMHUS» OPUCHTUPOBAHO
NPEUMYIIECTBEHHO HAa  pacliUpeHue W  YIIyOJIeHHWE TEOPETHYECKOW W
MPAKTUYECKON MOATOTOBKH O0YYarONINXCsl, BEIOPABIIUX OMPEACIEHHBINA TPOQPIITH
oOydYeHWsI, B TOM YHUCJIE C TIEPCIIEKTUBOM MOCIEAYIOMIETO MOTyYeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro oopazoBanus. Hapsmay ¢ atum,
B cBere TpeboBanuii OI'OC COO k mnnaHUpyeMbIM pe3yibTaTaM OCBOECHUS
dbenepaabHOl 00pa30BaTEILHOW MIPOrpaMMBI CPEJIHETO OO0mero o0pa3oBaHUS
M3yueHue rmnpeaMera «XuUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelleHue 3ajad



BOCIIUTAHUS M COLMATLHOTO Pa3BUTHSA OOydJaroniuxcsi, Ha (opMHpOBaHUE y HUX
OOIIENHTEIUIEKTYaIbHBIX YMEHHUIA, YMEHHU paIlMOHATU3ANKN y4eOHOTO Tpyla H
000OIIEHHBIX  CHOCOOOB  JEATENIBHOCTH, WMEIOMNX MEXKIUCIUIUTMHAPHBIM,
HAANPEIMETHBIN XapaKTep.

CocTaBisgonuMu TIpeAMeTa «XHUMHs» Ha YPOBHE YIUIYOJIEHHOTO WM3ydeHUS
SBIITFOTCSL  YIUIyOJI€HHBIE Kypchl — «Opranuwdeckas xumus» U «OOmas u
HeopraHu4YecKas XuMus». [Ipu ompeneneHuu moaxoa0B K 0TOOPY U CTPYKTYPHOM
OpraHW3allid COJACPKAHUS ITUX KYypCOB B TPOTpaMME [0 XHMHHU 3a OCHOBY
npussThl nojoxenus OGI'OC COO o paznuuusx 06a30BOro M YriIyOJIEHHOIrO
ypOBHEH U3YUYEHUS MPEAMETA.

OcHoBy copepxkanusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHWYeCKass XUMHS» COCTaBISICT COBOKYITHOCTh IPEIMETHBIX 3HAHUU W
YMCHHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3ydYeHHUs TpeaMera. JTa CHCTeMa
3HAHUW TOJTydaeT OmpeeéHHOE TEOPETUUYECKOE JOMOJHEHHUE, IO3BOJISIIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuania. Tak, Ha YIIYOJIEHHOM YypOBHE H3Y4YeHHUS NIpeaMeTa oOecrieucHa
BO3MOXXHOCTh 3HAUWUTEIBHOTO YBEIWYCHUS O0BbEMa 3HAHUH O XHMHYCCKHUX
3JIEMEHTaX M CBOMCTBaX MX COCIUHEHUN HA OCHOBE PACIIUPCHUS U yriayOJcHUs
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAHMs PeaKIfii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUSI XUMHUYECKON KUHETUKH
U TepMmoauHaMuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEJACTABICHUIX O CTPOCHHHM aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOUKU 3PEHUS DPHEPTEeTUUECKUX U3MEHEHUN npu e€ 00pa3oBaHUM U
paspyllieHud, a TakkKe ¢ TOYKH 3pEHUs MEXaHU3MOB €€ oOpa3oBanus. M3yuenue
TUNIOB ~ peakiui  jJomnoiHseTcs  GOpPMHUPOBAHMEM  MPEACTABICHHM 00
ANEKTPOXUMHUYECKUX TMPOIIECCaxX U AIEKTPOIU3E PACILIABOB M PACTBOPOB BEIIIECTB.
B kypce oprannueckoil XUMHUM TP PACCMOTPEHHUHM PEAKIIMOHHOM CIIOCOOHOCTH
COCIMHECHUN yHEeNseTcs 0co00e BHUMaHUE BOMpocaM 00 AIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIuii.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOaEHHOTO YPOBHS U3yUEHUS ISl KJIACCOB ONpenenEHHOro poduiis (T1aBHBIM
oOpazoM Ha WX CTPYKTYpy W XapakTep JOMOJHEHWHA K OOmel cucreme
NPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIWSHUE CMEXKHBIE TpeaMeThl. Tak, Hampumep,
B COJIEp)KaHHUH TIPEAMETa ISl KIACCOB XMUMHUKO-(U3HIECKOTO MPOQMIsi 00IbIIoe
3HaueHWEe OYyayT MMETh DJIEMEHTHl yuyeOHOro marepuana mo obmiei xumuu. [lpu
U3YYCHUH TpEeIMeTa B JaHHOM Ciydae akIeHT OyAeT caellaH Ha OOIIHOCTh
METOJ/IOB MO3HAHMSI, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUHU U B (PU3UKE: aTOMHO-
MOJIEKYJsipHasi Teopusi (MOJEKyJsipHAs Teopus B (PU3MKE), 3aKOHBI COXPAHEHMUS



MacCbl M DHEPTHM, 3aKOHBl TEPMOJMHAMUKH, DJIEKTPOJIN3a, IPEIACTABICHUS O
CTPOECHMH BELIECTB U IPYTOE.

B TO Xe BpemMsa B COIEpXKaHWM IIpeaMeTa Uil KJIACCOB XUMUKO-
Ononornyeckoro npoduiis OoNbIIKK yAENbHBI BeCc OyIeT MMETh OpraHuYecKas
xumusi. B 3TOM ciaywae mpenocTaBisieTcss  BO3MOXKHOCTH Juisi  Oosee
O00CTOSITENIBHOTO ~ PAaCCMOTPEHUS  XMMUYECKOM OpraHu3aludyd  KIETKH  Kak
OMOJOTUYECKON CHUCTEMBI, B COCTaB KOTOpPOM BXOJAT, K NpPUMEPY, TaKHUe
CTPYKTYPHBbIE KOMIIOHEHTBI, KaK JHUOUABL, OE€JIKW, YIJIeBOAbl, HYKIEHHOBBIC
KHUCJIOTBI M Apyrue. IIpm 3TOM 3HaHUS O COCTaBE M CBOWMCTBAxX IPEACTaBUTEINIEH
OCHOBHBIX KJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JJIsi H3YYEHUS
CYILIIHOCTH MPOLEeccoB (POTOCUHTE3A, IbIXaHUs, TUILEBAPEHUS.

B mane ¢opMmupoBaHHS OCHOB HAayYHOIO MHPOBO33PEHHUS, OCBOCHMS
0OIIIeHAayYHBIX METOJIOB NTO3HAHUS U OIBITA MPAKTUYECKOTr0 MPUMEHEHHS HAYUYHbBIX
3HAHUM HM3ydeHHE mpeaMera «XuMUs» Ha yriayOJEéHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3IX C Y4YEOHBIMH TpEAMETaMH, BXOJSIIUMU B COCTaB
npeIMeTHbIX obnactell «EcTecTBeHHO-HAy4YHBIE MpeAMeThl», «Maremartuka Hu
uHpopmaTuka» u «Pycckuii A3bIK U IUTEpATypar.

[Ipyu u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOT'O U CpeJlHero oOliero oopasoBanus (Ha 6a30BOM
ypOBHE), 3a/1auell epBOCTEIIEHHON 3HAYMMOCTH SIBIIAeTCS (OPMHUPOBAHHUE OCHOB
HAyKd XUMHUU KaKk O0OJIaCTU COBPEMEHHOT'O €CTEeCTBO3HAHMS, MPAKTUYECKOU
NEATENbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYyphl. Pemienue
ATOW 3a7aud Ha YIIYOJIEHHOM YPOBHE U3Y4YEHHsS TMIpeAMeTa Mpernoiaract
pean3alMIO TAKUX LIEJIEH, KAK:

e (opmupoBaHue mNpeNCTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE XUMHUH B
CHUCTEME €CTEeCTBEHHBIX HAyK M €€ Beaylleil poiau B oOecredeHuH
YCTOWYMBOTO  pa3BUTHS  YEJIOBEYECTBA: B  PEIICHUU  MpodiieM
AKOJIOTUYECKOM, IHEPTreTUIECKON U MUIEBON 0€30MacCHOCTH, B Pa3BUTUU
MEJULHAHBI, CO3aHUN HOBBIX MATEPUAJIOB, HOBBIX HICTOYHUKOB DHEPIUU, B
00eCnevyeHnr paroOHaIbHOIO MPUPOJONOIb30BaHMS, B (POPMUPOBAHUU
MHUPOBO33pEHUSI M OOIIEH KyJIbTyphl YeJIOBEKa, a TaKKe KOJIOTHYECKU
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

e OCBOCHHME CHCTEMBl 3HAHUM, JIEKAIUX B OCHOBE XUMHYECKOU
COCTaBJISIIOIICH €CTeCTBEHHO-HAYYHOM KapTHHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB M TEOPUHA XWUMHH, COBPEMEHHBIX MPEICTABICHUU O
CTPOCHMM BEIECTBA HA pPa3HBIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJIMOJIEKYJSPHOM, O  TEPMOJAMHAMUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHUsS XMUMHUYECKUX PEaKLUUH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX M AUCIICPCHBIX CHCTEMAX, 00 00mux
HAyYHBIX PUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (QopmupoBanue y oOyyaromuxcs OCO3HAHHOT'O MMOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKHUX 3HAHUW MJI OOBSCHEHUS
KITIOYEBBIX HJEH W TPOOJIEM COBPEMEHHOW XHWMHH, JJIi OOBSCHCHUS H
NIPOTHO3UPOBAHMSI SBJICHUH, UMCIOIIUX ECTECTBEHHO-HAYUHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MacHOCTH MOCIIeICTBU I
OBITOBOM M MPOU3BOACTBEHHON JE€ATEIBHOCTH YEJIOBEKa, CBA3aHHOW C
XAMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BaHHEM U  TepepaboTKOM
BEIIICCTB;

e yrayOJeHWE  TPEACTABICHWA O  HAYYHBIX  METOJaxX  IIO3HAHMS,
HEOOXOUMBIX I TPUOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSCHCHUS XHUMHYCCKUX SBICHUN, HMMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JCATEITHBHOCTH U MTOBCEIHEBHOMN KHU3HH.

B rmuraHe peanuzanuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIIUH TICJIOCTHOW CHUCTEMBI CPEIHET0o OOIINEero oOpa30BaHHS IMPU H3YyYCHHUH
npenMera «XUMHUSA» Ha YIUIYOJICHHOM ypOBHE OCOOYI0  aKTyaJbHOCTh
NpPUOOPETAIOT TAKUE TENH U 33/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TO3HABAEMOCTU SBJICHUNU TMPHUPOJIBI,
yBaXEHUS K TIpolleccy TBOpYECTBA B OOJACTH TEOPETUUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBAallMM K OOYYCHHIO W TIIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I1eYeI0BEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
criocoOHOCTEeM oOydarommxcs, (GpopMHUpOBaHHE Yy HHUX CO3HATEIHHOTO
OTHONICHUS K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY OOpPa30BAHHIO KakK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHON JCATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBBIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHne yMEHUW W HABBIKOB Pa3yMHOI'O IMPUPOOTNOIB30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPHhI, MPUOOPETEHUE OMBITA OOIIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESATEITbHOCTH.

OO6muree 9nCiI0 9acoB, MPETYCMOTPEHHBIX JIJISl U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpOBHE cpeliHero obuiero oopazoBanus, cocrasisieT 204 dacos: B 10 kimacce —
102 yaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

IIpenmer W  3Ha4YeHHE  OPraHUYECKOW  XMMMH, [PEACTABICHUE O
MHOT000pa3uy OPraHnYeCKUX COCTUHEHUM.

DNEeKTpOHHOE CTPOCHHE aToMa YIJIEpoJa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaneHTHbIE BO3MOKHOCTH aToma yIJiepoja. XUMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumel THOpUIU3ALMM AaTOMHBIX oOpOuTanei
yriaepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U TOHOPHO-
aKUenTopHblil). TUMNBl NepeKpbIBaHHWA AaTOMHBIX OpOUTaNe, G- U T-CBS3M.
OnuHapHas, qBOMHAs W TpoiHas cBA3b. CoOcoOBl pa3phiBa CBsI3€i B MOJIEKYJax
opranndeckux BemectB. [loHsiTue o cBOOOJHOM paaukane, Hykieopuiae Hu
anexTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpE MOJEKYJ. 3HAYEHUE TEOPUU CTPOCHHUS
OpraHMYecKUX CcoeAuHEHUN. MoJekynsipHble U  CTPYKTYpHbIe  (HOpPMYIIBI.
CtpykTypHble (QOpMyJbl pa3iIUYHBIX BHUAOB: pa3BEPHYTasA, COKpalléHHas,
ckenetHad. M3omepus. Buabsl u3omepun: CTPyKTypHasi, HNPOCTPAHCTBEHHAS.
OnexTpoHHbIE AP (DEKTH B MOJEKYIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIH
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKALUU OpraHUYecKux BemiecTB. [loHATHe O
dbynkimonanbHoM rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTuyeckas
HOoMeHKIatypa opranudeckux coenuHeHuid (IUPAC) u TpuBuanbHBIC Ha3BaHHS
OTJAEJBHBIX IIPEACTABUTEIICH.

OcobOeHHOCTH W KIaccUUKAIUs OpraHUYecKUX peakiui. OKUCITUTEITHHO-
BOCCTAHOBUTEIILHBIE PEAKLIUHA B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHbIE METOAbl HM3YYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HaKOMJIEHHE ¢ oOpa3llaMyd OpraHMYECKUX BEIIECTB U MaTepualaMud Ha HUX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BEIIECTB MPU HArpeBaHUU
(mnaBieHue, OOYIJIMBaHWE M TOPEHHE), KOHCTPYUPOBAHHUE MOJENIEH MOJEKYII
OPraHUYECKUX BEILECTB.

YrieBogopoasl.

Anxanbl. ['oMonornyeckuii psij ankaHoB, o0mas Gopmyna, HOMEHKIATypa U
U30MepHsl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKAHOB, Sp3-
ruOpuan3anus aTOMHBIX OpOWTajneil yriepoaa, o-cBsi3b. DU3HUECKUE CBOMCTBA
AJIKaHOB.



XUMHUYECKHE CBOMCTBA aJIKAHOB: PEAKIMM 3aMEIICHUS, H30MEpU3allUu,
JNETUAPUPOBAHMS, IUKIU3AIUK, TUPOJIN3a, KpeKuHra, ropenus. [Ipeacrasnenue o
MEXaHU3ME PeaKIi paJuKalIbHOIO 3aMEICHHUS.

Haxoxnaenue B npuponae. CriocoObl MOMyUeHUs] U1 TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHHMS M XUMHUUYECKHUX CBOMCTB MajblX (I[MKJIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (LIMKJIOMEHTAH, IUKIOTeKCaH) IUKIoankaHoB. CrocoObl MONy4YeHUs U
PUMEHEHHE TUKII0ATKAHOB.

Ankensl. ['omoniorudeckuii psjg ankeHoB, o60mas ¢opmyiia, HOMEHKIATypa.
DNeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT aiKeHOB, Sp°-
rudpuan3anus aTOMHBIX OpOuWTae yriepoaa, o- W m-cBsizu. CTpyKTypHas u
reomeTpuueckas (Uuc-TpaHc-) uzomepus. Dusmyeckre CBONCTBA AJIKEHOB.
XUMHUYECKUE CBOMCTBA: PEAKIMHM MPHUCOCJAUHEHUS, 3aMCIICHUS B O-TIOJIOKEHUE
Ipy JABOMHOMN CBS3W, MojauMepu3auu U okucieHus. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIe peakiy Ha NBOWHYIO CBS3b. CIIOCOOBI MOJNYYEHUS U TPUMCHEHHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (COnpspKEHHBIE, U30JIUPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH IJIEKTPOHHOTO CTPOSHUSI U XUMUUECKUX CBOWCTB
CONMpsDKEHHBIX  nUeHoB, 1,2- wu  1,4-npucoegunenue. I[lonumepuzanms
conpspKEHHBIX queHOB. CrocoObl MOTyYeHUs U MPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuii psaj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ aJKUHOB, SP-
rudpuau3anys aTOMHBIX opOuTanei yriepona. @u3nyeckue CBOWCTBA AJIKUHOB.
XHWMHUYECKHE  CBOMCTBA:  pEaKklUMu  NPUCOCAWHEHUS,  AUMEpU3AlUUd U
TpUMEPU3ALNH, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aTKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO CBsI3b. KauecTBeHHBIC peakiini Ha TPOMHYIO CBsI3b. CIIOCOOBI MOTyUEHUS
U IPUMEHEHHE AIIKUHOB.

ApoMaTudeckue yriieBoaopo bl (apeHbl). ['omonorudeckuil psii apeHOB,
obmrast hopmyrna, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJICKYJIbl OeH301a. PU3MYECKHE CBOMCTBAa apeHOB. XHUMHUYECKHUE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHUS B 0€H30JIbHOM KOJIBIIE U
YIIE€BOJOPOJIHOM paJIUKaje, PEaKIUu MPUCOCIUHEHUS, OKHCICHHUE TOMOJIOIOB
oenzona. IlpencraBimeHne 00 OpPUEHTUPYIOIMIEM JEWCTBUM 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpE aJIKUIBHBIX PaTUKaoOB, KapOOKCHUIBHOM,
TUAPOKCUIIBHOW, aMHHO- W HUTPOTPYIIBI, aTOMOB ranoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepuszanus crupona. CrnocoObl MOTy4eHUsT U
IPUMEHEHHE apOMATHUYECKUX YTIE€BOJOPOIOB.

[Tpuponnsiii ra3. [lomytHeie HedTaHbIe Ta3pl. HedTh U €€ mpoucxoxaeHwue.
KameHnHblit yroiib 1 mpoiykTsl ero nepepadotku. CrnocoOsl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TePMUYECKUM, KATaIUTHUUYECKU), pUPOPMHHT, MUPOJIU3.
[TponykThl nepepaboTKku HEPTH, UX TPUMEHEHHE B IPOMBIIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEeKTPOHHOE CTPOEHHUE TaJIOrE€HIIPOU3BOJHBIX YIJIEBOJIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOrPYIIy, HUTPOTPYIIY, I[MAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIEnoun. B3anMOIeNCTBUE IUTaJOT€HAIKAHOB C MAarHMeéM U LHUHKOM.
[Tonstue 0 METAJUIOOPraHUYECKUX COCIUHEHUSAX. Hcnons3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITy, TEXHUKE U TIPU CHUHTE3E
OpraHUYEeCKUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3yuyeHrne (PU3NUecKux CBOMCTB yrieBOJOPOJ0OB (PaCTBOPUMOCTH), KaueCTBEHHBIX
peakiuii  yriieBOJOPOJOB Pa3IMYHBIX KJIacCOB (oOeciiBeurBaHUE OpPOMHON WU
WOJHOM BOJIbI, pacTBOpa TEpMaHraHata Kajus, B3aUMOJCHCTBHE alleTHUJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHApYyKEHHUE
yriaepoja M BOJOPOJia B OPraHMYECKUX BEIIECTBAaX, MOJYYEHHE ITHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHe C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMud  TUTACTMAcC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJIOPOI0OB U FaJOTr€HIIPOU3BOIHBIX YTJIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenbHble ogHOaTOMHBIE CcHHUPTHl. CTpOoeHUE MOJEKYyNl (Ha MpUMepe
MeTaHoJla M JTaHoia). ['omomoruueckuit psa, obOmas Qopmyna, u3oMepws,
HOMEHKJIaTypa U kiaccudukanus. Dusnueckue CBOMCTBA  MpeAENbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKUUMU 3aMEIICHUs, JeruapaTalud, OKHUCICHUS,
B3aUMOJCHCTBHE C  OPraHMYECKMMHM UM  HEOPraHWYECKUMHU  KHUCJIOTAMH.
KauecTBeHHas peakiysi Ha OJTHOATOMHBIE CITUPTHI. JIeliCTBUE 3TAHOJIA U METAHOJIA
Ha opraHu3M uyesnoBeka. CrocoObl MOMy4YeHUS W MPUMEHEHUE OIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OcCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroaToMHbl€ CHOUPTHI — ATUJIEHIVIMKONb W riauuepuH. dusnueckue u
XUMUYECKHE CBOWCTBA: PEAKUUU 3aMEILCHUS, B3aUMOJEHCTBUE C OPraHMYECKUMU
U HEOPraHMYECKHMMHU KHUCJIOTaMH, KA4eCTBEHHAs pEaKlUs Ha MHOTOATOMHBIE
cnupthl. IlpencraBienue o mMexaHuU3ME peaklil HYKICOPUIBHOIO 3aMeEIEHHUS.
HleiictBue Ha opranu3M denoBeka. (CmocoObl TONY4YeHHWS] W TPUMCHECHHE
MHOT'OATOMHBIX CIUPTOB.

®enon. CTpoeHHE MOJNEKYJIbl, B3aUMHOE BIUSHHUE TUIPOKCOTPYIIBI U
O0eH30apHOTO snpa. Pusznyeckue cBoiicTBa PeHona. OCOOCHHOCTH XUMHUUYECKUX



cBoiictB (enona. KauecTBeHHble peakuuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl nostydyeHus 1 npuMeHenue penona. Genonpopmanpaeruinas cMoa.

KapOoHumnbHble cOeAMHEHUS — AJIbACTUJIBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHON Tpynmbl. ['oMonoruyeckue psabl allbJIeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zoMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJECTUI0B U
KETOHOB.  XMMHYECKHE  CBOWMCTBA  albJErMJOB M  KETOHOB:  pPEaKIUu
npucoeauHeHrs. OKHUCIEHUE allbJIETUIOB, KAUECTBEHHBIE PEaKIIMU Ha ajibJETUIbI.
Cnoco0bI mosy4eHus: U MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCOT. M3omMepust u HOMeHKIaTypa. dusnyeckue cBONCTBA
OJTHOOCHOBHBIX TMpEJEIbHBIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBSI3U MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCIIOT. XMUMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi 3TepuduKaIuu, peakiuu C Y4acTUeM YTJIEBOJOPOJHOIO pajuKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSITHE O NPOU3BOAHBIX
KapOOHOBBIX KHCJIOT — CJIOXKHBIX 3(dupax. MHoroo6pazue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPENEIbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaButenu BhICIINX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NAJIbMUTUHOBAS, OJIEMHOBAS, JUHO/EBAS,
JUHONIeH08as KUCIIOThl. CIIOCOOBI MOTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIOT.

Crnoxnble >¢upbl. ['omonorudeckuii psna, oOmas dopmyrna, u3oMepus U
HOMEHKJIaTypa. PuU3NYeCcKue M XUMHUUYECKUE CBOWCTBA: TMAPOJIM3 B KHUCIOW U
IEIIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKUE CBOMCTBA KUPOB: THAPOIIU3 B
KHUCIION U mienouHor cpeae. OCOOEHHOCTH CBOMCTB KUPOB, COJAEPIKAIINX OCTATKH
HEIPEICIIbHBIX JXUPHBIX KUCIOT. JKUpBI B IpUpOE.

MpLT4 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE ICHCTBHE.

O6mas xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, TU-
U mojucaxapuasl). MoHOcaxapuIbl: TJIOKo3a, (QpPyKTO3a, ramsakro3a, pubo3a,
ne3okcupudosa. duznueckue CBOWCTBA M HaxoXaeHue B mpupope. dorocuHres.
XHUMUYECKHE CBOMCTBA TIIOKO3bI: PEAKIIMHU C YYaCTUEM CIIUPTOBBIX U AJIBACTUIHON
TpyNI, CIUPTOBOE M MOJOYHOKHCIOE OpoxeHue. [IpumeHeHue TIrOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajbTo3a U
nakTo3a. BoccTtaHaBnuBaromye 1 HEBOCCTaAHABIMBAKOIIME AUcaxapuasl. [ uapoaus
nucaxapunoB. Haxoxnenue B npupoae u npuMmenenue. [lomucaxapuasl: kpaxmail,
[JIMKOTeH W 1emnonio3a. CTpoeHHe MakpoOMOJIEKYJl Kpaxmania, TJIMKOTeHa U
HEJUTI0JIO3bl.  DPU3MYECKHME CBOMCTBA Kpaxmaja M LEJUII0JIO3bl. XHWMHUYECKHUE
CBOMCTBAa Kpaxmajia: TMAPOJIN3, KAYeCTBEHHAs peaknus ¢ HOJOM. XUMHYECKHE
CBOMCTBA IEJUTIOJIO3BI: TUAPOJIN3, MOdydeHrue >(pupoB 1emmono3sl. [loustue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M WX MPEBpAICHUI:
PacTBOPUMOCTD Pa3IMYHBIX COUPTOB B BOJE, B3AMMOJECHCTBUE 3TAHOJIA C HATPHUEM,
OKHUCJICHUE ATWJIOBOI'O CIIUPTA B albJAETH] HAa PACKAIEHHOU MEIHOM IPOBOJIOKE,
OKHUCJICHHE ATWJIOBOIO CHHpPTa JUXPOMATOM Kanus (BO3MOXHO HCIOJb30BaHHUE
BUJIEOMATEpUaOB), KA4€CTBEHHbIC PEAKIIUU Ha aidbJeruabl (C THAPOKCHIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuus ramIepuHa €
ruapokcuoMm meau(ll), xumudeckue CBOWCTBA pPacTBOpa YKCYCHOM KHCIIOTHI,
B3aUMOJICHCTBHE pacTBOpa TIIIOKO3bl ¢ rujppokcunoM meau(ll), Blaumoneiicteue
Kpaxmaja ¢ HOJOM, pelleHHne IKCIEPUMEHTAIbHBIX 3a7a4 1Mo TeMaM «CIUPTHI U
denoinby, «KapooHoBbie KUCTOTHI. CIOKHBIE d3PUPBD».

A3oTcoJep:Kaniue OpraHndeckue coeJuHeHusl.

AMHHBI — OpraHUYECKHUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiys aMUHOB:
anupaTUyecKue W apOMaTHYECKHe, IMEePBUYHBbIC, BTOPUYHBIE U TPETUYHEIE.
Crtpoenne Monekynd, obuias ¢opmyna, U30Mepusi, HOMEHKIaTypa U (pundyeckue
cBoiicTBa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ATKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMUHOB C a30THCTOM KHCIIOTOM.
Conu aJIKuIaMMOHUS.

AHUJMH — TpelCTaBUTENb aMUHOB apoMaruyeckoro psaa. Crpoenue
aHwIMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJie aHuianHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHWiIMHA. KauecTBEeHHbIE peakiuu Ha aHuiuH. CrocoObl
NOJIy4eHUsT W TpUMeHeHue anudaruyeckux amMuHOB. [lomydeHuwe aHWIMHA U3
HUTpPOOEH301A.

AmunokucnoTsl. HoMenknarypa u uzomepus. OTaenbHble MpeICTaBUTENN Ol
AMUHOKHUCJIOT: THWUWH, ajlaHuH. Ousnyeckue CBOMCTBA  aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHUHOKHUCIOT Kak aM(pOTEpHBIX OpPraHUYECKUX
COCIMHEHUM, peaKiys TMOJUKOHJCHCAIUU, O0pa3oBaHUE TMENTUAHOW CBS3H.
buonoruyeckoe 3HaueHne aMuHOKUCIOT. CHHTE3 M TUPOJIU3 MENTHIOB.

benku kak mpupomnbie monumepsl. [lepBuuHasi, BTOpUuYHAs M TPETHUHAS
CTpyKTypa OenkoB. XHMHYECKHE CBOMCTBA OETKOB: THUAPOJIU3, JCHATYpaIus,
KauyeCTBEHHBIE PEaKINN Ha OCIKH.

OKCIEpUMEHTAIIbHbIE METOAbl HM3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
pacTBOopeHHe OENIKOB B BOJE, JeHATypanus OETKOB NMPH HArpeBAaHUU, I[BETHHIC
peakuuu Ha O€NKH, peHIeHHWE OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A30TcoepKalllue  OpraHMyeckue  coeauHeHus» U «Pacro3HaBaHue
OPraHUYECKUX COCTMHEHU .

BbicOKOMOJIEKY ISIPHBIE COCTUHEHUS .

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJIEKYIApHas



Macca. OCHOBHbIE METOABl CHHTE€3a BBICOKOMOJICKYJISPHBIX COCAMHEHUU —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubie Mmatepuanbl. I[lmactmacchl (MOJUATUIICH, MOJHUIPOIUIICH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, TOJUKapOOHATHI,
noJmdTUIeHTepeTanaT). Y Tunuzanus 1 nepepadoTka IIacTUKa.

DnacToMepsl: HaTypaJbHBIM KayuyK, CUHTETUYECKHUE KayuyKd
(OyTaueHOBBIN, XJIOPOMPEHOBBIN, U30MTPEHOBLIN) U CUIIUKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, EPCTh, MENK), UICKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KallPpOH U JIaBCaH).

[Tonmumepsr CHIEHAIBHOTO Ha3HAYCHUS (Tedmon, KeBJap,
ANEKTPONPOBOISAIIME TOJUMEPHI, OMOpa3iiaraeMble MOJIUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBPAIICHUI:
03HAKOMJICHHE C 00pa3laMu MPUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB, pEIICHUE DSKCIIEPUMEHTAIBHBIX 3aj7ady 1o TeMe «Pacrno3HaBanue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxnenue wmomnekyaspHod ¢GOpMysibl OPraHUYECKOrO COCIUHEHHS TI0
MAacCOBBIM  JIOJIIM  DJIEMEHTOB, BXOJAIIUX B €ro COCTaB, HaXOXJCHUE
MOJIEKYJISIpHON  (OpMYJIbl OPraHUYECKOrO COeAUHEHUsT 1Mo wmacce (00bEMY)
POJYKTOB CTOpaHHs, MO KOJMYECTBY BellecTBa (Macce, 00BEMY) MPOAYKTOB
peaKkuuu W/WIM HCXOIHBIX BEHIECTB, YCTAHOBJEHUE CTPYKTYPHOH (POpMYIIbI
OpraHMYecKOro BEIIeCTBA Ha OCHOBE €ro XMMHUYECKHUX CBOMCTB HIJIM CIIOCOOOB
MOJIYYEHHUS, OMpeNeeHUe MOJIM BbIXOJa MPOAYKTa pEaKlMH OT TEOPETUYECKH
BO3MOYKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeIMETHBIX CBA3E€M MPU U3YUYCHUH OPraHUYECKOW XMMUU B
10 kimacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-
HAyYHBIX TOHATHM, TaK W TIOHATHH, TPHUHATHIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHATHUS: SIBICHUE, HAYYHBINA (aKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHajIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, HN3MEpEHuE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznuka: wmarepus, aroM, OJJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJa,
DHEPTreTUYECKUU YpPOBEHBb, BEIIECTBO, TeNO, OOBEM, arperaTtHoe COCTOSTHUE
BEIIECTBA, (PM3UUYECKHE BEIWYUHBI, €IUHUIBI U3MEPEHHUs, CKOPOCThb, IHEPTHS,
Mmacca.

buonorusi: kmetka, opraHusM, JKOcHCTeMa, Owuocdepa, MeTadoInu3M,
HACJIEJICTBEHHOCTh, aBTOTPOMHBIA W TETepOTPOMHBIA THUI THUTaHUS, OpOKECHHE,



doTocuHTE3, IBIXaHWE, OCNKH, YIJIEBOABI, JKUPBI, HYKIEHHOBBIC KHCIOTHI,
(epMeHTBHI.

['eorpadus: moae3Hble HCKOMaeMble, TOTIIIUBO.

Texnonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOIOIIIE CPECTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKIX BOJIOKOH.

11 KVIACC

OBIIAS U HEOPTAHUYECKASA XUMHUSA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUN 3neMeHT. M3otonbl. CTpoeHue
ANIEKTPOHHBIX 000JIOUEK aTOMOB, KBAHTOBBIC UMCIIA. DHEPreTUYECKUE YPOBHHU U
noaypoBHU. ATOMHBIE opOuTanu. Kinaccudukarus XuMUIeCKUX JIEMEHTOB (S-, -,
d-, f-omementsr). PacmpeneneHue dIEKTPOHOB IO ATOMHBIM — OpPOUTAJISIM.
DNeKTpOHHBIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOTO0—UETBEPTOrO MEPUOJIOB
B OCHOBHOM U BO30YXXKJIEHHOM COCTOSIHHMH, DJICKTPOHHBIE KOH(UTYpAIIMH HOHOB.
DIIEKTPOOTPUIATEIHLHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cuctreMa XUMUYECKUX DJIEMEHTOB
JI.. Menneneera. CBsA3b mepuoandeckoro 3akoHa u llepmoamdeckoil cucteMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX W CIIOXKHBIX BELIECTB MO TpylIaM U IepuojaM. 3HA4YCHHE
nepuoanyeckoro 3akona /[[.1. Menneneesa.

XuMHU4ecKass CBA3b. Buabl XMMHYECKOM CBSI3M: KOBAJICHTHAs, WOHHAf,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUs U JIMHA CBSI3U. [[0aspHOCTD, HANPABIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBsi3U. KpaTHble cBA3u. BogopoaHas CBA3b.
MexMOJIEKYIIAPHBIE B3aUMOJICMCTBUS.

BasieHTHOCT, W BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU
CTPYKTYPBI MOJIEKYJI ¢ UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COETUHEHUI
3JIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMILJIEKCHOTO MUOHA:
KOMIUIEKCOOOpa30oBaTeib, JIMTAHAbl. 3HAYCHHE KOMIUIEKCHBIX COCIMHCHHI.
[ToHATHE O KOOPAMHALIMOHHOW XVMUHU.

BemectBa  MOJNEKYJISIpHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMS.  [HIIbI
KPUCTAJUTMYECKUX PEHIETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. MctunHble pactBopsl. [IpeacraBnenue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHUEHTPALUH PACTBOPOB:
MAaccoBasi J0JIsI BEIIECTBA B PaCTBOPE, MOJISIpHAsA KOHUEHTpauus. HacellenHsie n
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJEIbHBIX MPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakuil B HEOPraHWYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPAaHEHHsSI MacChl BEHIECTB; 3aKOH COXPAHEHHUS] U MPEBPALLCHU S
SHEPIUM NMPU XUMHUYECKUX peakiusax. TernoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMOXUMHYECKUE YPABHEHUA.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3IU4YHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u katanu3aTopsl.

O6paTtumblie U HeoOpaTUMbIE peaKIuu. XUMUYECKoe paBHOBecue. KoHncTaHnTa
XUMHUYECKOro paBHOBecHsi. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponuTuyeckas aucconuainus. CuiibHble W ClaOble AIEKTPOJUTHI.
Crenenp auccoumanuu. Cpena BOAHBIX PAcTBOPOB: KHUCIOTHAs, HEUTpasbHas,
mienouHas. Bomopoaubiii mokasarens (PH) pactBopa. ['maponus coneit. Peaknuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakiuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTAHOBHUTENb. IIpolecchl OKHUCIEHUS M BOCCTAaHOBJICHUA.
Baxxueiimme OKHUCIUTENM W BOCCTAHOBUTENH. METOJ 3JIEKTPOHHOro OajnaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
pa3lioKEeHUe TMepoKCcHAa BOAOPOAAa B MPUCYTCTBUU KaTalu3aTopa, MOJAEIH
KPUCTATUYECKUX PEMIETOK, MPOBEACHUE PeaKluii HOHHOTO 0OMEHa, OIpe/ieNieHre
Cpeabl pacTBOPOB C IMOMOIIBI0 WHIWKATOPOB, HM3YYEHUE BIHSAHUS Pa3IMYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHYECKOM peaKIUu U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSI.

Heopranuueckast XuMusl.

[Tomoxxenne HemetaiuioB B llepuognyeckod CHCTEME  XMMHUYECKHX
sanemenToB J[.M. MenaeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3nyecKue
CBOMCTBA HEMETAJJIOB. AJUJIOTPOIHUS HEMETAIUIOB (HA MPUMEPE KUCIOPOJIa, CEpHI,
dbocdopa u yriaeposa).

Bomopon. Ilomydyenue, pusndeckne M XMMHYECKHE CBOMCTBA: PEAKIUU C
MEeTajulaMd W HEMETaJulaMH, BOCCTAHOBHUTEJIbHBIE CBOMCTBAa. [ WApPUIEBL
TomnuBHBIE 3JIEMEHTBHI.

lanmorensl. Haxoxnenne B mpupoje, CocoObl MOMydeHUs, (HU3UYECKUE |
XUMHUYECKHE CBOMCTBA. ['asioreHoBOOpOAbl. BakHeHIne KUCIOPOICOIepKaIIue
COCIMHEHUS TayoreHoB. JlabopaTopHbie W MPOMBIIIICHHBIE CTIOCOOBI TOTYyYCHUS
rajoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHU.



Kucnopoa, o3on. JlaGopaTopHble U NPOMBIIUICHHBIE CIOCOOBI MOJYYCHUS
Kuciopoaa. Ouznueckue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIIOpOJaa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B mOpuUpoJe, CIOCOOBI MONy4eHUs, (unueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepoi(1V), oxcun
cepri(VI1). CepHucras u cepHas KUCIOTBI U UX coidu. OcoOEHHOCTH CBOMCTB
CepHOU KUCIOTHI. [IpuMeHeHune cepbl U €€ COEAUHEHNM.

Azor. Haxoxzaenue B mpUpoAe, CHOCOOBbI MONYYEHHs, (PUINYECKHE U
XUMHUYECKHE CBOMCTBA. AMMHUAK, HUTpUAbl. OKCcHIbl a30Ta. A30THCTas U a30THAS
KHUCIIOTHI ¥ UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [I[pruMeHeHue azota
U €ro COCIMHECHUI. A30THBIE yI00OpEHUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl MONydeHUs, (puznueckue u
xumuueckue cBorctBa. Dochuaslt u pochun. Oxcuasl docdopa, dochopHas
kuciota U e€ comu. lIpumenenue Qocdopa u ero coegunenuit. DochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUPOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznueckue W XUMHUYECKHME CBOMCTBAa TIPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Okcua yraepoaa(ll), okcun yrimepoma(lV), yroiapHas kuciora u eé
coiii. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IprMeHeHne MPOCThIX BEIIECTB, 0OPAa30BAHHBIX YTIIEPOJIOM, U €ro
COE€IMHEHU.

Kpemunii. Haxoxnenue B mpupojie, crocoObl MONydeHHs, (PU3NYECKHE U
xuMuueckre cBoiicTBa. Oxcuna kpemuusi(1V), kpeMHHEBas KUCIOTa, CUIUKATHI.
[IpuMenenue kpeMHus U ero coequHeHuil. CTeKI0, ero NoJy4eHue, BUIbl CTEKIA.

[Tonoxenune MetaiioB B Ilepuoanueckor cuCTEME XMMHUUYECKUX 3JIEMEHTOB.
Oc0OEHHOCTH CTPOCHUS DIEKTPOHHBIX 000J04eK aTOMOB MeTaimoB. OOmue
¢usnueckre cBoiicTBa MeTasioB. [IpuMeHeHHe MeTalsIoB B OBITY UM TEXHUKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKUA psifi  HampspkeHud MeTtawioB.  OOmue  crocoObl
MOJIyYEHUS METaJIJIOB: TUAPOMETAILTYPIrHUs, NUPOMETAILTYPIus,
anektpomeramutyprusa. [lonsitue o koppo3uu MetamioB. CrnocoObl 3alIUTBl OT
KOPPO3UH.

Oo6mast xapakrtepuctuka meTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, ¢QuU3MUYECKUE U
XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCTUHECHU.

O6mrast xapakrepuctiuka metamuioB |IA-rpymmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuil M KajiblUi: TmoJiydyeHue, (QPU3NUYeCcKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB U UX COCIUHEHUM.
XKécTtkoCTh BOABI U CIOCOOKI €€ yCTpaHEHUS.



AJIOMUHUN: TTOTydeHue, (U3NYECKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
MIPOCTOTO BEIECTBA M €ro coeAuHeHWil. AMQOTEpHbIE CBONCTBA OKCHAA H
TUJIPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmast xapakTepucTuka MeTawioB noOouHblx mnoarpynn (b-rpynm)
[Iepunoanuueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

Ou3NYECKue U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuansl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guxXpoMartbl, HUX
OKHUCJIMTENbHBIE CBOMCTBA. [lonyueHrne U npuMEeHEHUE Xpoma.

OU3nUeCcKue M XMMHUYECKHE CBOMCTBA MapraHiia M €ro COEOUHEHUM.
Baxneitmue coenunenuss wMapranua(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). [lepmanranat kanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u sxxenesa(lll). [Tonyuenue u mpuMeHeHuUe xees3a
U €r0 CIUIABOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHenui. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCMHECHUM.

[Muuk: momydyeHue, (PU3MYECKHE M XHMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA ¥ TUAPOKCHIA IMHKA, THAPOKCOKOMIUIEKCHI ITMHKA. [I[pumeneHue
LMHKA U €r0 COEIMHECHH.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
u3ydyeHre oO0pa3l0oB HEMETaJuIOB, ropeHue cepwl, gocdopa, keine3a, MarHus B
KHUCIIOPOJIe, H3Yy4YEHUE KOJUIEKIMU «MeTamibl W CIUIaBbl», B3aUMOJECHCTBHE
IIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYXHO HCHOJIb30BaHHE
BUJIEOMATEpUaJIOB), B3aUMOJCICTBUE LIMHKA M JK€J€3a C PacTBOpaMH KHUCIOT U
HIeJI04Yel, KAYECTBEHHBIE PEaKIIMM Ha HEOPraHMYECKUE aHMOHBI, KATHOH BOAOPOAA
U KAaTUOHBl METAJNIOB, B3aUMOJCHCTBUE THUAPOKCHIOB AIIOMHUHHUS U LIMHKA C
pacTBOpaMu KHCIIOT U IIEJIOYEH, pEUIEHNE SKCIIEPUMEHTAIBHBIX 337a4 [0 TeMam
«lanorens», «Cepa u e€ coeauHeHus», «A30T u Gochop U UX COCAMHEHUSNY,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponp xumum B oGecriedeHr yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4YHbIX METOJaxX IMO3HAaHUS M METOAOJIOTMA HAy4YHOIO MCCIEA0BAHUS.
HayuHble npuHLIMIIBI OpraHu3aluil XMMUYECKOTO NpOou3BOACTBa. [IpombliieHHbIe
CIIOCOOBI MOTYYEHUST BAKHEHIITUX BEIIECTB (HAa MPUMEPE MPOU3BOJCTBA aMMHUAKa,
CEpHOU KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOIIEH Cpeabl U €ro MOCIENCTBUA.
Ponp xumMuu B oOecniedeHrH SHEPTETUUECKOM 0€30MaCHOCTH.

Xumusgs H© 310poBbe uenoBeka. JlekapcTtBenHble cpeacta. [IpaBuia
WCMOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. Poib XuMuu B pa3BUTUHA MENULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poiab xumuu B
o0ecrieyeHUH MUIIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e301acHOr0 MCHOJB30BAHMS NpPENaparoB OBITOBOM XUMUU B IIOBCEIHEBHOMU
KU3ZHHU.

XuUMHSI B CTPOUTEIHCTBE: BOXKHEUIIINE CTPOUTENbHBIE MaTepualibl (IIEMEHT,
OEeTOH).

XUMHUS B CEIIBCKOM X03s1icTBe. OpraHn4ecKue U MUHEpaIbHbIE YI00pEHMUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepHualibl, KPacKu, CTEKIJIO, KepaMHUKa.
Marepuansl s 3JeKTpoHUKH. HaHOTeXHOIOTHH.

PacuétHnie 3agaun.

Pacuértel: Macchl BemiecTBa WM 00bEMA ra30B MO W3BECTHOMY KOJHUYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB pPEaKIMU, €CIU OJHO U3
BEIIIECTB MMEET IMPUMECH, Macchl (00bEMa, KOJMYECTBa BEIIECTBA) MPOJYKTA
peakIuu, ecJi OJHO W3 BEIIeCTB JaHO B BHJIE pacTBOpa C OIpeaeaEHHOU
MacCcoBOM JOJied pacTBOPEHHOTO BEIIECTBA, MACCOBOM JOMM U MOJSPHOM
KOHIICHTpAIIMM BEIIECTBA B PACTBOPE, JOJM BBIXOJA MPOAYKTAa PEaKIUU OT
TEOPETHYECKH BO3MOYKHOTO.

MexmnpeaMeTHbIC CBSI3H.

Peanmuzanus  MEXNOpeIMETHBIX  CBS3€H TPU  HU3YYEHHH OOmed u
HEOpraHnveckor XxumMuu B 11 Kjacce OCyIeCTBISETCS Yepe3 MCIOJIb30BAaHUE KaK
OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK W MOHATHHI, MPUHATHIX B OTAEIBHBIX
peaMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OO61mue ecTeCTBEeHHO-HAYUYHBIE IMMOHATHS : SIBJICHHE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaJU3, CHUHTE3, KiIaccu(uKamms, MEepuoJIUIHOCTh, HAOIIOACHUE,
U3MEpEeHHUE, IKCIIEPUMEHT, MOJICIIb, MOJICITUPOBAHUE.

dusnka: Marepus, MHUKPOMHUp, MaKpOMHUpP, aTOM, DJIEKTPOH, TIPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIUOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHbD,
BEILIECTBO, TEJO, O0BEM, arperaTHO€ COCTOSIHUE BEIIECTBA, HJICAIbHBIA Ta3,
¢dbu3nUecKre BEIMYNHBI, €IMHUALIBI U3MEPEHUS, CKOPOCTbh, SHEPTHSI, Macca.

buonorus: kneTka, opraHusM, sKocuctema, ouocdepa, MeTab0IM3M, MaKpO-
¥ MHUKPODJIEMEHTBI, OCJIKH, KUPBI, YTICBOIbI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIBI, TOPHBIE TTOPOJIBI, TOJIE3HBIC UCKOTAEMBbIE, TOTLIUBO,
pecypcehl.

TexHomorusi: XuMu4deckass MPOMBINIJIEHHOCTh, METAJUTYPIHsl, CTPOUTEIHHBIC
MaTepualbl, CEIbCKOXO035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmaneBTHYECKas MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHYECKUX



mnmpenaparoB, IMPOHU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUaloB, JSJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMHWN
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

B cOOTBeTCTBUHM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpeaMera «XUMUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJEICHBI CIEIYIONIME COCTABIISIIOLIME: OCO3HAHUE
0o0yJarolmUMHUCS POCCUMCKON TpaxJaHCKOM UJIEHTUYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMH K
0oOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATHIMA B OOIIECTBE TpaBWJIaMM M HOPMaMH TIOBEICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTH 1I€JIM U CTPOUTD
KU3HEHHBIE TUIAHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JeATEIbHOCTH
oOy4aromuxcs B MpoIecce peaau3ani 00pa3oBaTeIbHON JeTEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS TMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEeATEIbHOCTH
oOydJaromuxcs B MpOLecCe peanu3alid 00pa3oBaTeNIbHON JESTEIBHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:xaaHCKOTO BOCIIMTAHMS .

OCO3HAHMS 00YYaIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH,
YBa)KEHUS K 3aKOHY U IIPABOMOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax M IMpaBWIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JAEATEIbHOCTH IIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATEIBHBIX 3aJ1ay, BBHIMOJHECHUHU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIH3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHMS K MCTOPUYECKOMY M HAy4YHOMY HAacJIEIUIO
OTE€YECTBEHHON XMMUM;

YBOKEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
OPWIOKEHUS XUMHUH, OCO3HAHUSA TOTO, YTO JaHHbIE HAYKH €CThb pe3yJibTaT
JUIMTENbHBIX ~ HAOMIOJEHUM, KPOMOTJIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;



WHTEpPECAa W TI03HABATEIHPHBIX MOTHBOB B TIOJYYCHHUH U TOCICAYIOIIEM
aHanu3e WH(POpPMAIUU O MEePEIAOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBECHHOM
XAUMWH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOTO CO3HAHUS, dTHYCCKOTO TIOBEICHHSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XUMUUYCCKUMHU SIBJICHUSMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUSHTUPYSICh HA MOPAJbHO-HPABCTBEHHBIE
HOPMBI ¥ [ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE M TOCTYNKH CBOMX TOBAapHIIEH C
MO3UITMH HPaBCTBCHHBIX W MPABOBBIX HOPM M C YY4ETOM OCO3HAHUS TOCCACTBUI
MIOCTYITKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NMOHMMAHHUS IICHHOCTEH 370pOBOTO MW Oe3omacHoro oOpa3a IKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOJIroIcHUsT TIpaBUJI O€30IMacHOro oOpalleHHus C BelmecTBaMU B OBITY,
TIOBCCTHCBHOM JKHU3HH, B TPYIOBOM JCATEIBHOCTH;

NOHMMAHHUS IICHHOCTH TMPaBWJI HWHIUBHUIYAJIBHOTO W  KOJUICKTUBHOTO
0e301acHOro MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOIIUX 30POBBIO U KU3HHU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (yrmoTpebdieHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIE0BATENbCKOM
NESTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM ©  JAPYTUX  BHUIAX
NeSITETHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUU TMPAKTHUYECKUX 3a]ad
COLIMAJILHOM HAIPABJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOrO poja, B TOM
Y1Clie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHUH;

yBOXKEHUS K TPYIY, JIOJIAM TPYyla U pe3ylibTaTaM TPYIOBOH €SI TEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBUAYaTbHONH TPacKTOPUH
oOpa3zoBanus, Oyaymed mnpodeccun M peaau3aluud COOCTBEHHBIX JKH3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, HHTEPECOB H
noTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTHYECKH IIEJeCO00pa3HOT0 OTHOMICHUS K MPUPOJE KAaK HCTOYHHUKY
CYIIIECTBOBAHHUS KU3HHU HA 3eMIIE;

MOHUMAaHUSI TIO00ATBHOTO XapaKTepa SKOJOTUYECKUX TMPOOJIeM, BIUSHHUS
HYKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COMMATBHOU CPEIbBL;



OCO3HAHUSI HEOOXOIMMOCTH HCHOJIb30BAHUS JIOCTMIXKEHHM XUMHUM IS
peLIEHNs] BOIPOCOB PALMOHAIBHOTO MPUPOAOTIOIB30BAHUS;

AKTUBHOI'O HENPUATUSA JEHUCTBUM, MPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpeie, YMEHUsI MPOTHO3UPOBATh HEOIArONpUSTHBIC SKOJIOTHYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX AEHCTBUNA U IPEAOTBPAIATh UX;

HAJIMYUS PA3BUTOTO SKOJOTMUYECKOTO MBILLICHUS, SKOJIOTMUYECKOU KYIbTYPBHI,
OIIbITa eI TEIIbHOCTH JKOJIOTUYECKOU HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMH B IIO3HABATEIIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOM
MpaKkTUKe, CHOCOOHOCTU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

MHUPOBO33PEHUsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUA
HAyKU U OOIIECTBEHHOU MPAKTUKH;

NOHUMaHUs cCrnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUY PANMOHAIIBHOTO HAYyYHOT'O MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBiIeHUs 00 OKPYXKaroIeM MUPE KaK O €IWHCTBE MPHUPOJLI U YEIIOBEKA, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH MpoOJIeM COXpaHEHUsI
IIPUPOTHOTO PABHOBECHS;

yOeXxXIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUIsI  COBPEMEHHOM
UMBWIN3alUMA: B €€ TyMaHUCTUYECKOM HANPaBICHHOCTM U BaXXHOM pOJIU B
CO37aHMM HOBOM 0a3bl MaTepuaIbHOM KyJIbTYpbl, B PEIIEHUH TI00aTbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, JSHEPreTUUYECKOM,
MUIIEBOM M SKOJOTUYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECTICUCHUH
YCIIOBUN YCHEIIHOTO TPYJa M SKOJIOTMYECKH KOM(POPTHOM JKU3HU KaXKIAOTO 4YieHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: IOHMMAHHUS CYIIHOCTH METOHO0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
noJiydaeMble 3HAHUS U1l aHAllM3a U OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIEro MUpa H
IPOUCXOIANIUX B HEM U3MEHEHUHN, YMEHUS JIeJaTh 00OCHOBAHHBIC 3aKIIIOUCHUS Ha
OCHOBE Hay4yHbIX (DaKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIB30BaTh XWMHUUYECKHE 3HAHUS IS
penIeHus mMpooOJieM B peajbHBIX )KU3HEHHBIX CUTYaIUsX;

WHTEpeca K MO3HAHUI0, UCCIIEA0BATEIIbCKON AEATEIIBHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENpPEpPhIBHOMY OOpa30BaHUIO H
CaMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM [0 XUMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

WHTEpECca K OCOOCHHOCTSAM TPy/Aa B Pa3IM4HbIX cdepax mpodhecCHOHATHHOM
JESITEIIbHOCTHU.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE Pe3yibTaThl OCBOEHHS MPOrPAMMBI IO XMUMHHM Ha YPOBHE
CpeaHero o01ero 06pa3oBaHus BKIIOYAIOT:

3HAUMMBbIE  JJIA bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEAMETHbIE) OOILEHAYUYHbIE TOHSTHS, OTPaKarollne
LEJIOCTHOCTh HAYYHOW KAapTUHBI MHpa U cHeuupuKy METOJ0B IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO, SHEPTUs, sIBJICHHE,
poLece, CUCTEMA, Hay4YHbIN (DAKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHe);

yYHHUBEpCaJIbHbIE yueOHBIE JCHCTBHs (TIO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmHpoBaHue (G yHKIIMOHATBHOM
IPaMOTHOCTH U COI[MATIBHOM KOMIETEHIIMH 00yYalolInXCs;
CIIOCOOHOCTb oOyuaroumxcs UCIOJIb30BaTh OCBOCHHbIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PCHUECKNE 3HAHHS U yYHUBEPCAJIbHBIC y4eOHBIC
JIEVUCTBUS B ITIO3HABATEIILHOW M COLIMAJIbHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yiabTaThl OTPAXarT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATCIbHBIMH, KOMMYHHMKATUBHBIMU U  PETYJISATUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

1) 6a30Bble JJOrHYecKHe JeCcTBUS:

CaMOCTOATENbHO  (pOpMyNIHpOBaTH M aKTyalIM3UPOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JESITEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH HUX
JTOCTHKEHUS, COOTHOCUTh PE3YJIbTAThI AESITENBHOCTH C TOCTABIECHHBIMU LIEJIAMU;

UCIIOJIB30BAaTh NPU OCBOECHUM 3HAHUI NPUEMBI JIOTHUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEPHbIE MPU3HAKHU IMOHATHI U yCTaHABIMBATh MX B3aWMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS I OOBSICHEHHS OTACIbHBIX (DaKTOB U
SIBJICHUM;

BBIOMpATh OCHOBaHUSI W KPUTEPUU Ui KIAacCH(UKAIIMM BEUIECTB U
XUMHUYECKHUX PEaKIU;

YCTaHABIMBATh MNPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE pACCYXKJEHHUS (MHAYKTUBHBIE, JI€NYKTHUBHBIE, IO
AHAJIOTUH), BBIABIISITh 3aKOHOMEPHOCTHM M MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SBJIICHUSX, (DOPMYITMPOBATH BHIBOJBI U 3aKITIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMHUHM CHMBOJIMUECKHUE
(3HAKOBBIE) MOJIETH, TPEOOPa30BLIBATH MO/ICJIbHBIE MTPEACTABICHUS — XUMUYECKU I
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUueckas QopMmysa, ypaBHEHHE XUMHYECKOUN



peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABAaTENbHBIX W MNPAKTUUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJICJIbHBIC MPECTABICHUS JJIS BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIe0BaTEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

dbopMyITUpOBATH LEJIH U 33]1a4l UCCIIEIOBAHMS, UCIIOJIH30BATh MOCTABICHHBIE
U CaMOCTOSITENILHO C(OPMYJIUPOBAHHBIE BOIPOCHI B KAayeCTBE MHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsi ()OPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJIETh HABBIKAMU CaMOCTOSITEJILHOT'O TUIAHUPOBAHUST W TPOBEACHUS
YUYCHUYECKUX IKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUS HAOI0IaTh 3a XOJ0M
mpoiiecca, CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3ylbTar, (PopMyJIUpOBATH
000011IeHNS U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMUS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTrh OMNBIT YYEHUUYECKOM HCCIEOBATEILCKOM M  MPOCKTHOU
NEATeIIbHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJIOB PCIICHHUS TMPAKTHYECKUX 3a7a4, NPUMEHEHUIO Pa3InYHbBIX
METOJI0B MTO3HAHUS.

3) paboTa ¢ nupopmaumeii:

OPUEHTUPOBATHCS B PA3IMUYHBIX HMCTOYHHMKAX HHPOpManuu (HaAy4HO-
NOMyJIsIpHAsl JUTepaTypa XUMHUYECKOrO COJAEp)KaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHanu3upoBaTh MH(OpPMAIUIO pa3IUYHBIX BUIOB U (popm
Ipe/ICTaBICHUS, KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HENPOTHUBOPEUHBOCTb;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOJABI MPH MOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOHEHUS yYEOHBIX 3ajad
OIPEAEIIEHHOIO THUIIA;

nprOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3IMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMAIbHYIO  (QOpMy  TIpelCTaBICHUS
uHbopMaIyu (CXeMbI, TpapuKU, TUATPAMMBbI, TAOTUIIBI, PUCYHKH U IPYTHE);

UCIIONIb30BaTh HAy4YHBIM $3bIK B KadeCTBE CpEICTBa Mpu padore ¢
XUMUYECKOW WH(MOpMalMel: TPUMEHITh MEXNpeaMeTHble ((du3znueckue u
MaTEMaTUYECKUE) 3HAKH U CUMBOJIBI, PopMyITbl, aO0OpeBUATYpPBI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIIPOCHI MO CYLIECTBY OOCYK1a€MOM TEMBI B XO/I€ IMajIora u/uin
JIUCKYCCHUH, BBICKA3bIBATh W€, (POPMYIHPOBATH CBOU MPEII0KEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHON 3a/1a4H;

BBICTYIIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOSTENBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIITOJIHEHUH
XUMHUYECKOTO JKCIIEPUMEHTa, MPAKTUYECKOU pabOoThl MO HUCCIIEIOBAHUIO CBOWMCTB
M3Y4aeMbIX BEIIECTB, pealn3alii y4eOHOTO MPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pe3yJibTaTaM MPOBEAEHHBIX HUCCIECIOBAHUN IMYTEM COIJIACOBAHUS ITO3ULIMK B
X0/J1e 00CYXJIeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepPCaJIbHbIe y4eOHbIE 1eCTBUSA:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO IO3HABATEIBHYIO
NeSTENbHOCTh, ONpenesss €€ Leau W 3aJauyd, KOHTPOJUPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpEJlaraéMblii  aNrOpUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUM Y4eOHBIX M MCCIENOBAaTENbCKUX 3ajad, BbIOMpaTh Haubosee
3G (exTUBHBIN Ccrnoco0 MX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CAMOKOHTPOJIb JIESITEIbHOCTH HAa OCHOBE camMoOaHalu3a u
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMUU HA yTIyOJIEHHOM
YpOBHE Ha YPOBHE CpeJHEro oO0mero oO0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMUS» HaydHbIe 3HAHMS, YMEHHS U CIIOCOOBI ISHCTBUI
110 OCBOCHHIO, MHTEPIIPETAIIUN U NPEOOPA30BAHUIO 3HAHUM, BHUIIBI JEATEILHOCTH
M0 TOJYYEHHUIO HOBOTO 3HAHUSA M MPUMEHEHUIO 3HAHUN B Pa3UYHBIX YYEOHBIX
CUTyalusiX, a TAKKE B PEAbHBIX )KU3HEHHBIX CUTYaIlUsX, CBA3aHHBIX C XUMHEil. B
nporpaMMe 1O XHMHUHU MPEIMETHbIE pe3yJbTaThl MPEACTABICHBI IO TOJaM
U3YUYEHUS.

10 KJIIACC

[IpeameTHble pe3yabTaThl OCBOEHUSI Kypca «OpraHuyeckass XuUMHUSI»
OTPaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWU OPTaHMYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ pOJU B OOECIEUEHUH YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUYECKOM, SHEPTETUUYECKON U



MUIIEBONM 0€30MacHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3JJaHUU HOBBIX MaTEpHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHH, B obecrnieueHU paloOHAIBLHOTO
MIPUPOJIONIONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUSI U OOIIEH KYJIbTYphI
YeJoBEeKa, a TaKkKe OHKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO M IPUPOHOM CPEJIE;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue MOHSATUSI — XUMUUYECKUN DJIEMEHT, aTOM, SJIPO U JIEKTPOHHAs
oboyouka atoma, S-, P-, d-aToMHBIC OpOWMTAIM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHUSI aToMma, TUOpUAu3alus aTOMHBIX OpOWTaned, HOH, MOJIEKYJa,
BaJICHTHOCTb, DJIEKTPOOTPUIATEILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIM 00BEM, YTIEPOIHBINA CKeNeT, (DYHKIIMOHAIbHAS
IpyIna, pajaudkan, CTPYKTypHbie GopMmylbl  (pa3BEPHYTHIE, COKpalIEHHEIE,
CKEJICTHBIC), M30MEpHUsl CTPYKTypHass MU TPOCTPAHCTBEHHas (reoMeTrpuyeckas,
ONTHYECKAas), HW30MEpbl, TOMOJIOTUYECKUM P, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCIIOPOJI- U a30TCOJICpIKaIllNe OPraHUYECKHE COCAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJSPHBIC COEJUHEHUS; TEOPHH, 3aKOHBI
(mepuonnueckuit 3akon JI. WM. MengeneeBa, Teopusi CTPOCHUS OPraHHUYECKUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB, 3aKOH COXPaHEHHUSI
U TPEBPAIICHUS DSHEPrUM IMPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHUSI IPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBIICHHI; NTPEACTaBICHUS
0 MEXaHHM3MaxX XHMHUYECKHX pPEaKlHi, TEPMOAUHAMHYECKUX M KUHETHUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aUMHOM BIIMSHUM aTOMOB U TPYIIl aTOMOB
B MOJIeKyJIax (MHIYKTUBHBIA W Me30MepHBIN 3¢ dekTrl, opuentanTsl | u Il pona);
(akTONOrNYeCKrUEe CBEIEHHS O CBOMCTBAaX, COCTaBe, MOJYYCHHH M O€30MacHOM
UCIIOJIb30BAaHUM BaKHEHIIINX OPraHUYECKUX BEIHIECTB B OBITY M MPAKTHYECKOM
NESTENBbHOCTH  YelOBeKa, OOMIMX  HAyYHbIX MPUHIUIAX  XUMHYECKOTO
IIPOM3BOJICTBA (HA IPUMEPE NMPOU3BOJCTBA METAHOA, TepepaboTku HePTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHABIIMBAaTh UX B3aUMOCBSA3b, HUCIOJIb30BaTh COOTBETCTBYIOIINE MOHSITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BATh XUMUYECKYI0 CUMBOJMKY I COCTABJICHUSI MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJT OPraHUYECKUX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMM U PACKpPbIBATH UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKUHMA  MOCPEICTBOM  COCTABJICHUS
AJIEKTPOHHOTO 0ajaHca »ATUX peaklHil, peakuuidi HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX TMOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHMUIA;



W3TOTABIMBATH MOJICITH MOJICKYJl OPraHUYCCKUX BEIICCTB JJIS WIUTFOCTPAIUH
UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUMW: yCTaHABIMBATh MPUHAIICKHOCTh HM3yUEHHBIX
OPraHWUYECKUX BEIIECTB MO WX COCTaBy W CTPOCHHIO K OMpPEACIEHHOMY
KJIacCy/TpyIie COEJWHEHMM, JaBaTh KM Ha3BaHUS IO CHCTEMaTHYECKOU
Homenkiarype (IUPAC) u npuBoauTh TpuUBHAIIBHBIC HA3BaHWS JIJIsi OTHAEIBbHBIX
NpeICTaBUTENICH OPTaHMYECKUX BEIIECTB (ITUJICH, alleTUJICH, TOJIYOJI, TIUIECPHH,
STUJICHTIIUKOJb, (EHOJ, (QOpMaNIbIETU, alleTAIbJIETUl, AalleTOH, MYypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCI0Ta, CTEApUHOBAs, OJICHHOBAs, TAJIBMAUTHHOBAS KUCJIOTHI,
TJIMIIHAH, aJaHuH, MalbTo3a, (PPyKTO3a, aHWIMH, TUBUHUJ, U30IPEH, XJOPOIPEH,
CTUPOJI U JIpyTHe);

c(OpPMHPOBAHHOCTh YMCHHUS ONPEIACIATh BHJ XUMHUYECKOH CBS3M B
OpPraHUYECKUX COCIWHEHUAX (KOBaJICHTHAs W WOHHAs CBs3b, G- U T-CBS3b,
BOJIOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHSTH IIOJOXKEHUS TEOPHH CTPOCHUS
opranudeckux BemectB A. M. BytiepoBa st 00bSICHEHHS 3aBUCUMOCTH CBOWMCTB
BEIIECTB OT UX COCTaBa M CTPOCHMS;

chOpPMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEPU30BaTh  COCTaB, CTPOCHHE,
¢usznueckre U XUMHUYECKHME CBOMCTBAa THUIMYHBIX NPECTABUTENEH pPAa3IMYHBIX
KJIACCOB OPTaHUYECKHUX BEIIECTB: aJKAHOB, IIUKIIOAIKAHOB, aJJKEHOB, aJIKaJIUEHOB,
QIKUHOB, apOMATHYECKUX YIJIEBOJOPOJOB, CIUPTOB, ajbJETHIIOB, KETOHOB,
KapOOHOBBIX KHUCJOT, MPOCTBIX U CIIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUH U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yrieBOAOB (MOHO-, IU- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBS3b  MEXIYy HUMH  ypaBHEHUAMH
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUNA C HCIOJIB30BAHUEM CTPYKTYPHBIX
dopmyu;

c(OpMHPOBAHHOCTh yMEHHS TOJATBEPX AaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH U TUTIA KOBAJICHTHOM CBSI3M (G- U M-CBSI3M), B3AUMHOTO BIIUSHUS aTOMOB
U TPYIIIT aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BAThH UCTOYHUKH YTIIEBOJAOPOIHOTO
ChIpbsi (HedThb, TPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TIepepadoTKH M
IPAKTUYECKOE MPUMEHEHHE MPOTYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHUS CHUCTEMON 3HAHWA O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHMS — HAOIIOJICHUU, U3MEPEHUHN, MOJCITHUPOBAHNUN, DKCIIEPUMEHTE
(peanbHOM U MBICIICHHOM ) U YMEHHSI IPUMEHSITh 3TU 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS PUMEHSTh OCHOBHBIC orepanuu
MBICIIUTEJILHON JIESTEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE NMPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3Yy4YECHUSA
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUY;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITh B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
MOHSATUSMU U TPEACTABICHUSMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MaTepUaIbHOTO €IMHCTBA MHDA,
UCIIOJIb30BaTh CHUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU JJIi OOBSICHEHUS U
MPOTHO3UPOBAHUSA SIBIICHU I, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOAY;

c(hOpPMUPOBAHHOCTh YMEHMM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM U ypaBHEHUSM XMUMHUYECKUX PEAKIUNA C MCIOJIb30BAHUEM (DU3NUYECKUX
BenuYuH (Macca, OOBEM Tra30B, KOJIWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PacyEThl MO HAXOXKACHUID XUMUYECKOU
dbopMyIbl BElIeCTBA MO WM3BECTHBIM MACCOBBIM JIOJIIM XHMHUUYECKUX DJIEMEHTOB,
MPOJIYKTaM CrOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI: MPOTHO3UPOBATH, AHAIM3UPOBATH U OIEHUBATH
C TMO3WIHMH  DKOJOTHMYECKOM  O€30MacHOCTH  IIOCIICACTBHUS  OBITOBOM U
IIPOU3BOJICTBEHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILIECTB, UCIIOJb30BATh MOJYUYEHHBIC 3HAHUS JJIS IPUHSITHS TPAMOTHBIX PEIICHUN
poOJieM B CUTYaIHSIX, CBI3aHHBIX C XUMHUECH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEIBHO IUTAHUPOBATh U TPOBOJUTH
XUMHUYECKUM DKCIEPUMEHT (MOJy4EeHHE M H3YYEHHUE CBOMCTB OPraHUYECKHUX
BEIIIECTB, KAYECTBEHHbIC PpEAKIMHU YTIEBOJAOPOJOB Pa3IMYHBIX KJIACCOB U
KUCJIOPOJCOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JIKCIEPUMEHTATbHBIX
3aj1a4 110 PACIO3HABAHHMIO OPTraHMYECKUX BEIIECTB) C COOJIIOJCHUEM IPaBUII
0e30macHOro OoOpallleHus ¢ BEIeCTBAaMHU M JA0OpaTOPHBIM 00OpPYJIOBAaHUEM,
dbopMynupoBaTh II€b MCCICAOBAHUA, TMPEACTaBIATh B pa3auyHON (popme
pe3yJIbTaThl SKCIEPUMEHTA, AHATM3UPOBATD U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hopMHUPOBAHHOCTh YMCHHIA:

coOJIFO1aTh MpaBUia SKOJOTHYECKU 11€TIeCO00pa3HOTO MOBEICHUS B OBITY U
TPYJOBOM AEATEILHOCTH B LEISIX COXPAHEHHUSI CBOETO 3J0POBBS, OKPYKAIOIICH
IIPUPOJAHOMN CPEAbI U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HaBaTh OIMACHOCTh TOKCHYECKOTO JCWCTBHS HA JKUBBIC OpPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIC TTokazaTtens [IIK;

aHAJIM3UPOBATH 11€JI€CO00PA3HOCTh MPUMEHEHUSI OPraHUYECKHUX BEIIECTB B
MIPOMBIIIICHHOCTH M B OBITY C TOUYKH 3PEHHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUW: OCYIICCTBIATh IICJIICHAIIPABICHHBIA TOUCK
XUMUYECKOW MHGOPMAILIMK B Pa3IMYHBIX UCTOYHHKAX (HaydHas M y4eOHO-HaydHAas
JUTEpaTypa, CPeaACTBAa MaccoBOM mHpoOpMaluu, HTepHET U apyrue), KpUTHISCKU
aHAJU3MPOBATh XUMUYECKYI0 MH(pOpMaIHio, mepepadaThiBaTh € W MCIOJb30BAThH
B COOTBETCTBHH C IMOCTABJICHHOW yueOHOM 3agaueH.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHUSI Kypca «OOmas v HeopraHuuyeckas
XUMUS» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX U II03HABAEMOCTHU SBIIEHUW MPUPOABI, O MECTE W 3HAYECHUU
XUMUU B CUCTEME €CTECTBEHHBIX HAayK M €€ poJii B O0ECICUCHHH YCTOMUYHUBOTO
pa3BUTHSA, B pEHICHUU MTPOOJEM HKOJOTHUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTU, B PA3BUTUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpPHaOB, HOBBIX
HMCTOYHUKOB DHEPTHH, B OOECIEUEHUU DPAIMOHAIBHOTO MPUPOOMNOJIH30BAHUS, B
dbopMUpPOBaHUM MHUPOBO33PEHUS M OOIIEH KyJIbTyphl YEJIIOBEKa, a TakxKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOU

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIAralOIINE TOHITUS — XUMUYECKUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIBI, JJIEKTPOHHAsE 000JI0YKa aToma, S-, P-, d-aToOMHBbIE OpOUTAIH, OCHOBHOE H
BO30YXIEHHOE COCTOSIHUS aToma, THMOpuaM3alvs aTOMHBIX OpOuWTaneil, WoH,
MOJIEKYJIa, BaJIEHTHOCTb, JJEKTPOOTPUIATEIBHOCTh, CTEIEHb  OKHUCIICHUS,
XUMUYecKasi CBs3b (KOBaJIeHTHas, WOHHAS, METa/lInueckas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi pPEHIETKa, XUMHUYECKasl peakiusi, pacTBOp, JJIEKTPOIUTHI,
HEDJICKTPOJIUTBI, DJICKTPOIUTHYECKAsT JUCCOLMAIMSI, CTENEeHb JHUCCOIMAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIh, BOCCTAHOBHUTENb, TEIUIOBOU 3(dekT
XUMHUYECKOU PEaAKIIUM, CKOPOCTh XMMUUYECKON PeaKkIi, XUMUYECKOE PaBHOBECHE;
TEOPUH M 3aKOHBI (TEOpHUS DJICKTPOJUTUYECKON ITUCCOIMAIIUU, TIEPUOTAUYSCKUN
3akoH J[.1. MenpaeneeBa, 3aKOH COXpAaHEHUS MACChI BEIIECTB, 3aKOH COXPAHEHUS U
MIPEBPAILCHUS SHEPTUM MPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCUCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUMU S3BIK
XUMHUHM, MHPOBO33PCHUECKHE 3HAHUA, JIeKAllME B OCHOBE TOHUMAaHUs
NPUYUHHOCTH U CHUCTEMHOCTH  XUMHYECKHX  SIBIICHUH;,  COBPEMEHHBIC
MPEJICTABIICHUSI O CTPOCHUM BEIIECTBA HA ATOMHOM, HWOHHO-MOJIEKYJISIDHOM U
HAJMOJIEKYJISIDHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMMYECKHX M  KHUHETHYECKHX 3aKOHOMEPHOCTIX  HX
MPOTEKaHUsA, 0 XMMHUYECKOM PABHOBECHH, PACTBOPAX M JAUCIEPCHBIX CHUCTEMAX;
(haKTOJIOTHYECKHUE CBEJACHUS O CBOMCTBAaX, COCTaBE, IOJYYEHHH M OE30MaCHOM
WCITOJIb30BAHUHN BAKHEUIIINX HEOPTaHHUYCCKUX BEIIESCTB B OBITY W MPAKTHYCCKOM
NESATEIBHOCTA  4YeJOBEKa, OOMMX  HAyYHBIX  MOPUHLOMIAX  XUMHYECKOTO
MIPOM3BO/ICTBA;

c(hOpMUPOBAaHHOCTh YMCHHI: BBIABIIATH XapaKTepHbBIC IMPU3HAKH TOHSATHH,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS MPH
ONHACAaHUM HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJI30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIJIsi
cocTtaBlieHUs (GOpMYJ BELIECTB M  YPaBHEHHUHW XHMMHUYECKHX  PpEaKIUi,
cucreMmarnueckyio HomeHkinatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHUYECKUX SJIEMEHTOB B COCIMHEHUAX, BHUJI XUMHUUYECKON CBsA3U (KOBaJICHTHas,
WOHHAsl, MeETaJUIMyecKasi, BOJOpPOJHAs), THUI KPUCTAUIMYECKON PEHIETKH
KOHKPETHOT'O BEILIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJla XUMHUYECKOW CBSI3M M THUINA KPUCTAUIMYECKOW pemérku, OOMEHHBIM H
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUS KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA MO X COCTABY, XUMHUUECKHE PEAKIIUU 10 PA3TUYHBIM MIPU3HAKAM (YUCTY
U COCTaBy pearupyrolinux BeIIeCTB, TEIUIOBOMY 3(P(DEKTy peakiuu, U3MEHEHUIO
CTEMEHEeW OKHCIICHUS DJIEMEHTOB, OOpPaTUMOCTH, Y4YacTHIO KaTajlu3aTtopa H
JPYTHUe); CaMOCTOSITEIbHO BBIOUPATh OCHOBAHMS U KPUTEPHUH ISl KIaccUPUKaimu
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEAKIIUA;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOr0 3akoHa JI.
N. MenpeneeBa u J€eMOHCTPUPOBATH €r0 CHCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHMI: XapaKTEepH30BaTh AJIIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX DJIEMEHTOB IE€PBOrO—YETBEPTOrO IEPUOJOB
[leppuonnueckorn  cucremsl  JI.MI.  MengeneeBa,  UCIONB3ysS  IOHATHUSA
«PHEPreTUYECKHe YPOBHM», «IHEPreTUYECKHE MOIYPOBHU», «S-, P-, 0-aTOMHBIC
opOuTann», «OCHOBHOE MU BO30YXKIEHHOE HIHEPTreTUUYECKUE COCTOSHHUS aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHsSI CBOWCTB XMMHUYECKHX DJIEMEHTOB M HUX
COeMHEHUHM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . H.
MeHeneeBa, BAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHMS
WX JICKTPOHHBIX 000JIOUEK;

chOpMHUPOBAHHOCTh YMEHHI: XapakTEpHU30BaTh (OMUCHIBATH)  OOIIHE
XUMHYECKHE  CBOMCTBA  BELIECTB  PA3JMUYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYLIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKJYy HEOPraHWYECKHMMHU BELIECTBAMH C
IIOMOLIBI0 YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTH: OKHCJIHTEIHHO-
BOCCTAaHOBHUTEIBHBIX PEAKIIUN MMOCPEICTBOM COCTaBIIEHHUS DJIEKTPOHHOTO OaliaHca
ATUX pEeaKlui; peaklrii MOHHOrO OOMEHa MyTEM COCTABICHUS MX MOJHBIX U
COKpAIIEHHBIX  HWOHHBIX  YPAaBHEHWW;  pEAKUMM  THUAPOIM3a;  pEeakui
KOMITIIEKCO0Opa3oBanusl (Ha MpUMEPE TUAPOKCOKOMIUICKCOB ITUHKA U aJTIOMUHUSA );



c(hOpMUPOBAHHOCTh yMEHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHUYECKUX PEAKIHMN C Y4ETOM HMX SHEPrE€TUUYECKUX XAPAKTEPUCTUK, XAPAKTEP
W3MEHEHUS CKOPOCTH XHWMHWYECKOM pEakUMu B 3aBUCUMOCTH OT PAa3JIUYHBIX
(baKkTOpOB, a TAKXKE XapaKTep CMEIICHUS XUMUUECKOTO PABHOBECHS MO]T BIUSHUEM
BHEUTHUX Bo3aeicTBui (npunuun Jle Hlarense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JIeXKAIUEe B OCHOBE IMPOMBIIUIEHHOTO MOJYYECHHUS! CEPHOM KHUCJIOThI, aMMHaKa,
oO1Ire HayyHble TPUHIUIBI XUMHUYECKUX IPOU3BOJICTB; I1€JIECOOOPA3HOCTD
MPUMEHEHHS] HEOPTaHMYECKUX BEILECTB B MPOMBIILUICHHOCTH U B OBITY C TOYKH
3pEHUSI COOTHOILICHUSI PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BJAJEHUS CHUCTEMOM 3HAHUW O METOJaX HayYHOTO
MO3HAHMS SIBJICHUN TIPUPOJBI — HAOMIOJCHUE, HU3MEPEHHUE, MOCIUPOBAHUE,
AKCTIIEPUMEHT (peabHbIN U MBICIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHHUS IPUMEHSATh 3TH 3HAHUS NIPU SKCIEPUMEHTAILHOM MCCIIEIOBAHUYN BEILIECTB
U g OOBSICHEHMS] XUMHUYECKUX SBJICHHH, HMEIONIMX MECTO B TMPHUPOJE,
MPAKTUYECKOM AEATEIIbHOCTH YEJIOBEKA U B TIOBCEAHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISBIISITH B3aUMOCBSI3b XUMUUYECKUX 3HAHUM C
MOHATUSIMU W TPEACTABJICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €IMHCTBA MUPA;

c(hOpPMHPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHSATUN «MaccoBasi JOJISI BEIIECTBA B PACTBOPE» M «MOJISIPHAs KOHLUEHTPALIUSIY;
MaccChl BEIIeCTBa WM 00bEMA Ta3a MO0 M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00BEMY OJIHOTO M3 YYACTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO d(ddekra
peakiuyu; 3HA4Y€HHs] BOJOPOJHOrO IOKAa3aTesid PacTBOPOB KUCIOT M IIEIOYEH ¢
U3BECTHOM CTETEHBIO JHUCCOIMALMK; Macchl (00BhEMa, KOJIMYECTBA BEIECTBA)
IPOJIYKTa pEaKluu, €CIU OJHO M3 MCXOAHBIX BEIIECTB AAaHO B BUJIE PAacTBOpa C
oTpeIeIEHHOW MacCOBOM JIOJIeH pacTBOPEHHOTO BEIECTBA WM JAHO B M30BITKE
(MMeeT mpUMecH); IIOJIM BBIXOJA NPOAYKTA pEaKIuH; OOBEMHBIX OTHOIICHHIM
rasos;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENFHO IUIAHHPOBATH U TMPOBOJUTH
XUMHYECKUN  AKCIEpUMEHT  (TpOBENEHHWE  peakiuii  HMOHHOrO  OOMeHa,
MIOATBEPKICHUE KAYECTBEHHOI'O COCTABA HEOPIraHUYECKUX BEIIECTB, ONPEACICHHUE
Cpeapl pPacTBOPOB BELIECTB C IOMOIIBIO HWHAMKATOPOB, HW3YYECHUE BIIUSHUSA
pasnuYHBIX  (HAaKTOPOB HA CKOPOCTh XHMHUUYECKOW pEaKIHH, pPEIICHUE
AKCHEPUMEHTAIBHBIX 3adad 1o TeMaMm «Mertamisy u  «Hemeramnei») c
coOmoIeHneM TpaBuil 6€30mMacHOr0 OOpaIieHnus ¢ BEMIECTBAMHU U J1ab0paTOpHBIM
obopynoBanueMm, (OpPMYTUPOBATH IIEIb HWCCIENOBAaHWA, TMPEACTABIATH B
paznu4HON (opMe pe3ynbTaThl IKCIEPUMEHTA, aHAIM3UPOBATH M OICHUBATH WX
JOCTOBEPHOCTb;



c(hOopMUPOBAHHOCTh YMEHHMI: COOIOATh MPaBUIIA MOIb30BAHUS XUMUYECKON
nocynod u jabopaTopHbIM 00OpyJOBaHUEM, OOpalieHus C BelleCTBaMU B
COOTBETCTBUM C HWHCTPYKIUSIMU IO BBIMOJHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 9YKOJIOTHYECKH II€JIECOO00PA3HOr0 TMOBEICHUS B OBITY W TPYAOBOM
JNEATENIBHOCTU B ILIEJISIX COXPAHEHUSI CBOETO 30POBBS, OKPYKAIOLIECH MPUPOTHON
Cpeabl W JOCTMXKEHUS €€ YCTOMYMBOIO Pa3BUTHUS, OCO3HABATh OMACHOCTh
TOKCUYECKOTO JICUCTBUSI HA YKMUBBIE OPraHU3MBbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMAas cMmbIch nokaszaresns [1J1K;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBISATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU MHGOPMAILIUK B Pa3IMUHBIX UCTOYHHKAX (Hay4yHas U yueOHO-HaydHAas
JUTEpaTypa, CpeacTBa MaccoBoi uHdopmainuu, UHTepHET U apyrue), KpUTUUECKU
aHAJM3UPOBATh XUMUUECKYI0 MH(pOpMaIMIo, iepepadarpiBaTh €€ U HCIOJIb30BaTh
B COOTBETCTBHUH C TOCTaBJICHHON y4eOHOM 3aaueii.
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KapOoHumbHBIE COCTUHEHUS: lIbJICTUIBI U

bubmuoreka [IOK
3.2 ketoHbl. KapooHOBEIE KHCHOTHI. CII0KHBIE 21 https://m.edso0.ru/d69df650
a¢upsl. XKups
bu6mmoreka [{OK
33 YTIeBOE o https://m.edsoo.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHndeckue coeIMHeHUus
bu6moreka [IOK
4.1 AmuyHBI. AMMHOKHUCTIOTHI. benku 12 https://m.edso0.ru/d69df650
Hroro mo pazgeny 12
Pasznen 5. BoicokoMoJieKyJIsIpHbIE COeIMHEHUS
5.1 BricokoMoneKkysipHbIe COEMHEHUS 6 Bubmmorexa [IOK
' YIAp A https://m.edsoo.ru/d69df650
Hroro mo pazgeny 6
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11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM uugpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [leproauyeckuii 3aK0H
P pHOA bubmmoreka [{OK
11 n [lepnoanueckas cucteMa XUMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB J[. 1. Menaeneera
Crpoenue BeniectBa. MHOrooOpasue bubnuoreka [IOK
1.2 11 1
BEIIECTB https://m.edsoo.ru/2dd57f24
bu6moreka [IOK
13 XUMHHECKHE pearLiii 19 1 3 https://m.edso0.ru/2dd57f24
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [JOK
2.1 H 31 1 3
eMeTaLIE https://m.edsoo.ru/2dd57f24
bubmuoreka [JOK
22 Merast 23 ! 2 https://m.edsoo.ru/2dd57f24
Utoro mno pazneny 54
Paznen 3. Xumusi v :KU3Hb
31 Merto1bl TO3HAHUS B XUMUU. XUMUS U 9 bubmuoreka [JOK
' KH3Hb https://m.edsoo.ru/2dd57f24
Utoro mo pazneny 9
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KoJsnyecTBo 4yacoB
Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero u3yueHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThl
[Ipeamer u 3HaueHue
OPraHU4eCcKO XUMHH,
1 MPEACTABICHHUE O 1 Bubamorexa [IOK
pelt https://m.edso0.ru/3686e6f5
MHOT000pa3uu OPraHnYecKuX
COoeqUHEHNN
DIEeKTPOHHOE CTPOEHUE aToMa
nepojia (OCHOBHOE U
2 1}37236p él({Hoe COCTOSTHHSI) 1 Bu6mmorexa [JOK
TR ’ https://m.edsoo.ru/Oce6fd4c
BasieHTHBIE BO3MOKHOCTH
aToMa yriepo/ja
XuMuyeckas CBs3b B
OpPraHUYECKUX COCAMHECHUSX.
3 MexaHu3Mbl 00pa30BaHUS 1 Bubamorexa [JOK
B p https://m.edso0.ru/8d39f5c8
KOBaJICHTHOM CBSI3H, CLIOCOOBI
paspbiBa cBsi3ei
Teopus ctpoenus
4 OpPraHUYECKUX COCIMHEHU A 1 bubmmorexa [JOK
p s ' https://m.edsoo.ru/9e595ch8
M. bytieposa
Buner usomepun: CTpyKkTypHas,
5 MIPOCTPAHCTBEHHAS. 1 bubnuorexa [IOK
DneKTpoHHBIE Y3PPEKTHI B https://m.edso0.ru/b0e61661
MOJIEKYJIaX OPTraHHYECKUX



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

COEIMHEHUN

[IpencraBnenue o
KJTacCU(UKAIIUU U

6 CUCTEMaTHYCCKast bubmorexa HOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHMYECKUX BEIIECTB

7 Knaccudukanus peakiuii B bubmmoreka [{OK
OPraHN4eCKO XUMHH https://m.edsoo.ru/ba5706aa

8 CucreMmaruzamus 1 00o0I1eHne bu6moreka [IOK
3HAHUU 110 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKHM psL,
obmas popmyina,

9 HOMEHKJIaTypa U U30MEpHs, bubnuorexa [JOK
AJIEKTPOHHOE U https://m.edso0.ru/25a14636
MMPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 dOu3nvecKrue U XUMUYECKHE bubnuoreka [JOK
CBOMCTBA aJIKAHOB https://m.edsoo.ru/3137711c
HaxoxaeHue aikaHoB B

11 npupoae. CriocoObl MoTydyeHust bubmorexa HOK

https://m.edso00.ru/259b0a5b
Y PUMEHEHHE aJIKAaHOB
[ukmoankaHbl: 00IIas
(dbopmMyna, HOMEHKIATypa

12 H30MepHsi, 0COOEHHOCTH bu6mmoreka [JOK
CTPOCHHUS U XUMUYECKUX https://m.edso0.ru/156730d2
CBOWCTB, CITIOCOOBI MOJTyUYEHUS U
MIPUMEHECHHE

13 Peurenne pacu€THbIx 3a7a4 Ha bubmorexa [IOK

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
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OIIPENETICHUE MOJIEKYIISIPHOU
(hopMyITBI OPTaHUIECKOTO
BEII[ECTBA TI0 MACCOBBIM JI0JISIM
aTOMOB JIEMEHTOB, BXOISIINX
B ero cocraB. CuctemaTu3amms
1 000011IeHNE 3HAHUM 110 TEME

AJKEHBI: TOMOJIOTHYECKHM psL,
obmas gopmymna,
HOMEHKJIATYpa, SJIEKTPOHHOE U

bu6moreka [IOK

14
MPOCTPAHCTBEHHOE CTPOEHHUE https://m.edsoo.ru/273b0ale
MoJiekya. CTpyKTypHas ¥ 1[uC-
TpaHC-U30MEPHS ATTKEHOB
OuznyecKkue U XUMHUYECKHe
15 cBolcTBa ankeHoB. [IpaBuio Bubmmorexa [IOK
P https://m.edsoo.ru/21069ccd
MapkoBHHKOBa
16 CriocoObl MoTy4eHHS U bubnuoreka [JOK
MPUMEHEHUE AJIKEHOB https://m.eds00.ru/665dc058
[Ipaktuueckas padota Ne 1 o
17 teme "llosrydenue sTuneHa u bubmorexa HOK
i . https://m.edso0.ru/0941eed8
W3Y4EHUE ero CBOICTB
Pemenune pacu€tHbix 3a1a4 Ha
18 oTpeJieNieHue MOJIEKYIIPHOU bubnunoreka [JOK
(hopMyITbl OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BellleCTBa
ANKaJAMeHbI: COMPSHKEHHBIE,
W30JIMPOBaHHbBIE,
bu6mmoreka [JOK
19 KyMYJUPOBaHHBIE.

OCo0GeHHOCTH AIIEKTPOHHOTO
CTPOCHHS

https://m.edso00.ru/04298c0a



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
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20 XUMHYCCKUE CBOMCTBA bubmuoreka [IOK
COIPSDKEHHBIX JTUEHOB https://m.edsoo.ru/e561253d

21 CriocoOsI MMoJTydeHust U bubmmoreka [JOK
MPUMEHEHHE AJIKAJUEHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKHM PSJ,
oOmras dhopmyia,

22 HOMCHK?;aEyp};, AJIEKTPOHHOE U brbmmorexa [TOK

https://m.edsoo.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT, (PU3UYecKHne CBOMCTBA

23 XUMHUYECKHE CBONCTBA aJTKUHOB bubmorexa [TOK

https://m.edso0.ru/23493a93

24 KauectBeHHbIe peakuyu Ha bubnuoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CriocoObl OTy4eHHS U bubnuoreka [JOK
MPUMEHEHHE AIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacy€rsl o

26 YPaBHEHUIO XUMUYECKON bubmmorexa [TOK

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

97 Cucremarusanusa 1 00001eHne
3HAHUI IO TeMe
ApeHbl: TOMOJIOTUYECKUH Ps/I,
obmras ¢popmyina,

08 HOMEHKJIATypa. DJIEKTPOHHOE U bubnuoreka [IOK
IIPOCTPAHCTBEHHOE CTPOEHHUE https://m.edsoo.ru/a92a7094
MOJIEKYN O€H30J1a U TONYyoJIa,
ux (pusuveckue cBoiicTBa

29 XUMHYECKUE CBOMCTBA apEHOB: bubnmnoreka [JOK

pCaKkuu 3aMCIICHUA

https://m.edsoo.ru/a44alaed



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
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30

XHUMHUYECKUE CBOMCTBA apPEHOB:
peakuuy MpUCcOEeINHEHNS,
OKHCJIEHHE TOMOJIOTOB OeH30I1a

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

31

OCOOEHHOCTH XUMHYECKUX
CBOMCTB CTHUpPOJIA

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

32

Pemenue pacu€rHbIx 3a1a4 Ha
OIIPENIETICHUE MOJIEKYIISIPHOU
(hopMyIIBI OPraHUIECKOTO
BEIIECTBA

bubmmoreka [{OK
https://m.edsoo.ru/53461a2c

33

CriocoOsl nostydeHus u
MpUMEHEHHE apEeHOB

bu6moreka [IOK
https://m.edsoo.ru/6f717d09

34

I'eHeTHueckas CBSA3b MEKITY
Pa3IMYHBIMU KJIacCaMu
YTJICBOI0POJIOB

35

Pacué€tsl mo ypaBHEHUSIM
XUMHUYECKUX PEaKIUH.
Cucremaruzanus 1 00001eHne
3HAHHH 10 TeME

36

[Ipuponnsiii ra3. [lomytHbie
He(TAHBIE a3kl

37

KameHnHbli1 yroJib v poIyKThI
ero nepepaboTK1

bubmuoreka [JOK
https://m.edso0.ru/69b3398b

38

Hed1b 1 ciocoOsI eé
nepepabotku. [Ipumenenue
MPOIYKTOB NepepaboTKH HePTH

bu6mmoreka [JOK
https://m.edsoo.ru/21f9de78

39

I'eHeTHUeCKas CBSI3b MEXKITY
pa3IMYHBIMU KJIACCAMH
YTJIEBOJIOPOIOB



https://m.edsoo.ru/a44a1ae4
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https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

lanorenonponsBoHbIE
YIJI€BOIOPOOB: AIEKTPOHHOE

bu6mmoreka [IOK

40
CTPOEHHUE; PEAKIUH 3aMEILICHUS https://m.edso0.ru/82b4d759
rajoresa
JeicTBue menoyueit Ha
TaJIOT CHITPOHU3BOTHBIC.
41 BzanmoneiicTeue
IATAJIOT€HAIKAHOB C MarHUEM U
IIUHKOM
Cucrtemaruzanusa 1 0000IIeHne
42 3HAHHUM TI0 pa3en brbmorexa [TOK
" pasa \ Y https://m.edso0.ru/20e89f22
YrneBoaopo bt
43 KonTtponsHas padoTa o teme bubnuoreka [IOK
"Yraesomopoas" https://m.edso0.ru/95c9e298
[IpenenbHBIC 0JTHOATOMHBIC
CHUPTHI: TOMOJIOTHYCCKHH PsJI,
obmias opMyiia, CTpOCHHE
44 MOJIEK (}1) II/)I30yMe I/I}Ip bubmorexa [JOK
Y pH, https://m.edsoo.ru/df04c5cd
HOMCHKJIATYypa,
kiaccudukanus, Gu3ndecKue
CBOIiCTBa
XHUMHUYECKHE CBOMCTBA
45 NpeaeIbHBIX 0JHOATOMHBIX bubmorexa LOK
e g https://m.edsoo.ru/26ee34fe
CIIUPTOB
Crnioco0bl mostyueHust u
46 NPUMEHEHHE OJJHOATOMHBIX bubmorexa LOK
p https://m.eds00.ru/484100000000000
CIIUPTOB
47 ITpocTsie a¢upst: bubnuorexa [IOK

HOMCHKIJIaTypa U U30MEpUs,

https://m.edsoo.ru/c2c788b2
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0COOCHHOCTH (PU3NICCKUX U
XUMHYECKUX CBOUCTB

MHOroaTroMHbIE CIIUPTHI:
STUJICHIJIMKOJIb U TJIMLEPUH, UX

bu6mmoreka [IOK

48
(bu3HUecKre U XUMUICCKHE https://m.edsoo.ru/ee4d84aa
CBOICTBa
CriocoOsl nostyueHust u

49 MPUMEHEHHE MHOTOATOMHBIX bubmorexa HOK

p https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOJI: CTPOEHUE MOJIEKYIIBI,
50 (u3HUecKre CBOMCTBA bubmorera [JOK
’ https://m.edso0.ru/2ce726f8
ToxcuuHOCTH peHOIa
. bu6moreka [IOK
51 X ecKue cBoiicTBa (peHona
MMHHCCKHE CBOHCTBA (eHost https://m.edso0.ru/037ca5f9

59 CriocoObl oTy4eHHS U bubnuoreka [JOK
npuMeHeHue perosa https://m.edsoo.ru/c77ddf4c
[IpakTrueckas padota Ne 2.

53 Pemenune skcnepuMeHTaIbHBIX bubnuoreka [JOK
3aga4 no teme "CrnupTel U https://m.edsoo.ru/fd0ced09
henonr"

54 CucremaTu3anus 1 00001IeHne bubnuoreka [JOK
3HAHUM MO TeMe https://m.eds00.ru/1810cb9b
ANbJIErUIbI U KETOHBI:
3IIEKTPOHHOE CTPOCHUE

55 KapOOHWJILHOU TPYIIIBL; bubnuorexa [IOK

TOMOJIOTHYECKUE PSI/IbI, 00IIas
dbopmyna, u3omepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa
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AHBI[CFI/I[[BI 1 KCTOHBI:

56 ¢u3nvecKkrue CBOMCTBA; peaKInu Bubmnotexa LIOK
» peakdl https://m.edso0.ru/c887425c¢
MIPUCOCTUHCHIS
Peaknuu okucienus u
57 Ka4eCTBEHHBIE PEAKIIUU bubmmorexa [TOK
peakil https://m.edsoo0.ru/a393baa9
aJIbJAETUI0B U KETOHOB
58 Crioco0OblI moTy4eHust bubnuotexa [JOK
albIETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OHOOCHOBHBIE TIPE/ICTbHBIC
59 KapOOHOBBIE KHCIIOTHI, bubnuoreka [JOK
0COOEHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
N3omepus n HOMEHKIIaTypa
60 KapOOHOBBIX KHCIIOT, HX bubmorexa TTOK
p o7 https://m.edso00.ru/700cc87b
(bu3uvecKue CBOMCTBA
XUMHAYECKHE CBOUCTBA
61 penenbHbIX 0JIHOOCHOBHBIX bubmorexa [JOK
pea A https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
OCOOEHHOCTH CBOMCTB
62 MYpPaBbUHOM KHUCIIOTBHI. bubnuorexa [IOK
MHoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KUCJIOT
OCOOEHHOCTH CBOMCTB:
HEeMpeeNbHbIX U
apoMaTH4ecKnX KapOOHOBBIX,
bu6mmoreka [JOK
63 TMKapOOHOBBIX,

TI/I,Z[pOKCI/IKap6OHOBLIX KHUCJIOT.

Hpe,[[CTaBI/ITCJ'II/I BBICITHUX
Kap6OHOBLIX KHUCJIOT

https://m.edso00.ru/83a08773
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IToHATHE O IPOU3BOIHBIX

bubmuoreka [IOK

64
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CriocoObI mosTydeHust 1

65 MIPUMEHEHHE KapOOHOBBIX bubmorexa HOK

p p https://m.edso0.ru/7c065c9d
KHCJIOT
CnosxHble 3(upbl:
TOMOJIOTUYECKUM psJl, oOras bubnuotexa [JOK

66
dhopmyna, nzoMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 dOu3nvecKrue U XUMUYECKHE bu6moreka [IOK
cBOIicTBa 3(hUpoB https://m.edsoo.ru/ad6b94b2
Pemenune pacu€THbIx 3a1ay: 1o
YPaBHEHUIO XUMHUYECKOM

68 peakiuu, Ha OTNpeeIICHNUE
MOJIEKYJIIPHON (POPMYJIBI
OpPraHUYECKOro BellecTBa
[IpakTrueckas padota Ne 3.

69 Pemenune skcnepuMeHTaIbHBIX bubnuoreka [JOK
3ama4 o teme "KapOoHoBbIe https://m.edso0.ru/486671fb
KucnoThl. CroxHbie d3QuphI"

XKupsl: ctpoenue, puznueckue
70 u XII/IDMqufKI/Ie CBO(ﬁbCTBa bubmmorexa [JOK
https://m.edsoo.ru/a19c5b98
(rumponus)
Oco0GeHHOCTH CBOMCTB JKUPOB,

71 COJIepXKalIuX OCTaTKU bubnunoreka [JOK
HETPEAEIbHBIX KUPHBIX https://m.edso0.ru/b0331922
kucioT. JXKupsl B mpupojie

b K

72 Mpi1a KaK COJTU BBICHIHUX nomorexa 110

https://m.edso00.ru/3c566565
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https://m.edsoo.ru/7c065c9d
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KapOOHOBBIX KUCIIOT, HX
Moroniee aercreue. [lonstue o
CUHTCTHUYECKUX MOIOIINX
cpencrBax (CMC)

T'eneTnueckas cBsI3b
YIJIEBOJOPOJIOB U

bu6mmoreka [{OK

73
KHUCJIOPOJICOAEPKAITUX https://m.edso0.ru/56790c96
OpPraHUYECKUX BEIIECTB

74 Pacuétel no ypaBHEHUSAM
XUMHUYECKUX PEaKINi
CucreMmaruzamus 1 00o01eHne bu6moreka [IOK

75 .
3HAHUH 110 TEME https://m.edsoo.ru/f8eaf2eb
OO6mras xapakTepucTuKa

76 YTJIEBOJIOB U KiIacCU(pHUKaIUs bubnuoreka [IOK
YTJIeBOJIOB (MOHO-, H- U https://m.edsoo0.ru/7a9693al
TOJIMCaxapH bl )

MoHocaxapuasl: GU3HIYECKHE
77 CBOMCTBA If Hjxof €HHE B bubmorexa LHOK
A https://m.edsoo.ru/b4bdda2d
MIpUpoJIe
IIpuMeHeHnue TIroKo36I, €€
78 SHAMCHIC B bubmuoreka [JOK
https://m.edsoo.ru/5e61122d
KU3HEACITSIIbHOCTH OpraHu3Ma
Jucaxapupl: caxapo3sa,

79 MajbTO3a M JIAKTO3a. bu6mmoreka [JOK
Haxoxnenue B mpupose u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE TUCAXapUI0B

80 [Tonucaxapunapl: cTpoeHne bubnuorexa [IOK

MaKpOMOJIEKyJ, (pu3nyecKue u

https://m.edsoo.ru/72a04508
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XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

[TonsiTne 06 UCKYCCTBEHHBIX

bu6mmoreka [IOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemrenne pacyeTHsIX 3aa4 Ha
82 OIpEENICHUE JJOJIM BbIX0O/1a bubnuotexa [JOK
MPOJIYKTa PEAKIIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKU BO3MOIKHOTO
83 Cucremaru3zanus u 00001IeHIE bubnuotexa [JOK
3HaHUM MO paszieny https://m.edso00.ru/08d4364c
KonTponbnas paborta o teme
84 "Kucnopoacoaepxariue bubmmorexa LOK
poAcoAcpaall " https://m.eds00.ru/42c6678e
OpraHUYEeCcKUe COeTUMHEHHS
AMUHBL: KITaccuuKanus,
CTPOCHHE MOJIEKYJI, 00IIIast
85 hopmyna, uzomepus bubmmorexa [TOK
pMYa, YL, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa u pu3nYecKue
CBOMCTBA
86 XUMHYECKHE CBOMCTBA bubmuoreka [JOK
anupaTUHICCKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWINMH: CTpOCHUE aHWINHA,
87 0COOCHHOCTH XUMHUYECKUX bubmmorexa [JOK
. https://m.edsoo.ru/39cd21f1
CBOWCTB aHUIIUHA
Crnioco0bl mostyueHust u
88 pUMEHEeHHE alTn(paTHYECKIX Bubmorexa LIOK
P https://m.edsoo.ru/eal38763
aMUHOB
89 AMUHOKHUCIIOTBI: HOMEHKJIATypa bubnuorexa [IOK

U u3oMepus, Gpu3ndecKre

https://m.edsoo.ru/d1773e80
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cBoiictBa. OTOEeNbHBIE
HpGI[CTaBI/ITeJII/I O-aMHUHOKHUCJIOT

XUMHYECKHE CBOUCTBA
AMUHOKHCJIIOT, UX

90 OMOJIOTHYECKOE 3HAUCHIE bubmorexa HOK
https://m.edso0.ru/77df705a
amuHokuciior. CuHTEe3 U
TUPOJIN3 TIENITUIOB
o1 benku xak npupoaHbIe bubnuorexa [JOK
TTOJIMMEPHI; CTPYKTYPHI OCITKOB https://m.edso0.ru/429e9899
bu6moreka [IOK
92 XUMHUUeCKHe CBOIiCTBA OEIKOB
https://m.edso0.ru/6237306d
A3oTcoaepxalime
TeTEPOLUKITHICCKIE
93 coequHenus. HykiienHoBbIe bubmorexa [OK
g P YR https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
OuoJsiornYecKas pojb
[IpakTrueckas padota Ne 4.
Pemenne sxcniepuMeHTATBHBIX
94 3a7a4 1o TeMe bubmmotera [JOK
" ! https://m.edso0.ru/8e3c02d1
AzoTcoaepikame
OpPraHM4ecKue coeMHEHUs"
[IpakTuueckas pabora Ne 5.
95 Pemrenne skcnepuMeHTAIBHBIX bubnuoreka [JOK
3aga4 no teMe "Pacrio3HaBanue https://m.edsoo.ru/bde3fdf6
OpPraHUYECKUX COCTMHEHMI"
KoHnTponbHas paborta o Teme
96 " A3oTcoaepKale bubmorexa LOK
ACPaatl " https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COEAUHEHUS
97 OCHOBHBIC IOHATUS XUMUH bu6mmoreka [JOK
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BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN U METOJIBI UX
CHUHTE3a —IIOJIMMEpU3alus 1
MOJINKOHICHCAITHS

https://m.edsoo.ru/7aa63ebd

Ilnactmaccel. YTunusanusa u

bu6mmoreka [IOK

%8 nepepaboTKa MiacTuka 1 https://m.edso0.ru/82242e0f
DnacToMepsl: HaTypaJlbHbII

99 CHHTETHYECKUE KayTyKH. 1 bubmmorexa [TOK

https://m.edso0.ru/246103ec
Pe3una
BosokHa: HatypanbHbIe,

100 HCKYCCTBEHHBIE, 1 bubnuoreka [JOK
cunretndeckue. [lonumepsr https://m.eds00.ru/5963a601
CHEIHaIbHOTO Ha3HAUYEHHUS
[TpakTrueckas padota Ne 6.

101 Pemenune skcnepuMeHTaIbHbBIX 1 bubnuoreka [IOK
3a7a4 1o teme "Pacrno3HaBanue https://m.edsoo.ru/3aebd77a
IJIACTMACC U BOJIOKOH"

O000111eHNE U CUCTEMATU3ALMS

102 M3Y4YEHHOI'0 MaTepuaia 1o Teme 1 bubnuoreka [JOK
"BbICOKOMOTNIEKYIISIpHBIE https://m.edsoo.ru/6a22bl1e8
coequueHus"

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 Atom. CocTaB aTOMHBIX SITIED. 1 bubmmoreka [IOK
XUMUYECKUH 31eMeHT. M30Tombl https://m.edsoo.ru/59c112ee
9 CrpoeHue 3JIeKTPOHHBIX 000JI049eK 1 bubnuoreka [IOK
aTOMOB, KBAaHTOBEIC UHCJIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xuMmuaeckux 1 bubmuorexa [JOK
3JIEMEHTOB (S-, P-, d-, f-3memMenThI) https://m.edso0.ru/61294af9
4 Pacnpenenenue 3neKTpoHOB MO 1 bubnuoreka [IOK
ATOMHBIM OpPOUTAISIM https://m.edsoo.ru/f5f750fe
DneKTpOHHbIE KOH(UTYpalli aTOMOB
5 BJ'ICMCII;TOB B OCHOEI)-IOI\ZII)/I 1 bubmmorexa [JOK
. https://m.edso0.ru/8149e846
BO30YKIEHHOM COCTOSIHUU
DIeKTPOHHBIC KOH(PUTYpAITUX HOHOB. bubnuoreka [JOK
6 1
DIEeKTPOOTPULIATENBHOCTh https://m.edsoo.ru/a0764b24
[leproauueckuii 3aKoH U
[leproauueckasi cucteMa XUMHUYECKUX
7 snementoB JI. 1. Menpaeneena, cBs3b C 1 Eubmiorexa TOK
N M ’ https://m.eds00.ru/16957c01
COBPEMEHHOU TeOpHeEN CTpOEHUs
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
8 XUMHYECKUX JIEMEHTOB U 00pa3yeMbIX 1 bubnmoreka [JOK

VMU IIPOCTBIX U CJIOXHBIX BEIIECTB 110
rpymmnam u rnepuojiam

https://m.edsoo.ru/f8468927
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CucreMarusanuys u 0000LIeHUE 3HAHUN

bubmuoreka [JOK

o 10 TEME https://m.edsoo.ru/8fad2942
Bunnl xumuueckoil cBa3u. MexaHu3MEl

10 00pa30BaHUs KOBAJICHTHOU CBSI3H. bubnuorexa [JOK
Boaoponnas cBsi3b. https://m.edso0.ru/5a8072af
MexMOoIeKyasIpHbIe B3aUMOIeHCTBUS
BaneHTHOCTh U BaJIeHTHBIE

11 BO3MOYKHOCTH aTOMOB. CBSI3b bu6mmoreka [IOK
3JIEKTPOHHOM CTPYKTYPBI MOJIEKYH C UX https://m.edsoo.ru/3d2ca093
TEOMETPUUECKUM CTPOSCHUEM

12 [IpencraBneHuss 0 KOMIUIEKCHBIX bubnuoreka [IOK
COEIMHEHUSIX: COCTaB M HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BeniecTa MoJIEKyISIpHOTO U

13 HEMOJIEKYJISIPHOTO CTpOEHUS. THIbI bubnuoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEILIECTB
[TonaTHEe 0 AMCHIEPCHBIX CUCTEMAX.

14 [IpencraBneHue o KOJUIOMIHBIX bubmmorexa [IOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctruHHbBIE paCTBOPHI: HACBIILICHHBIE U

15 HEHACBHIIIEHHbIE, PACTBOPUMOCTb. Bubmmorexa LIOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannorugpatst

16 CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU bubnuoreka [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemrenue 3aau ¢ ucnoyib30BaHUEM

17 MMOHATHH "MaccoBas A0 bu6nmoreka [JOK

pacTBOpEHHOrO BellecTBa", "MosIpHas
KOHLIeHTpauus"

https://m.edsoo.ru/785e0ab4
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18 Knaccugukanus 1 HoMeHKIaTypa bubmmoreka [IOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3zanus 1 0000IIeHUE 3HAHUMA bubnuorexa [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTtposnsHast paboTa mo Temam
"Crpoenue atoma. [leproauueckuii

20 3akoH u [lepuoanueckas cucrema bubnuorexa [JOK
XUMHUYECKUX AemeHToB /. 1. https://m.edsoo.ru/70a60aa4
Menpeneesa", "CtpoeHue BeliecTsa.
Mnuoroo0Opasue Bemiect"
Knaccudukanus XuMHUuecKux peakuui
B HEOPTaHMYECKOW U OPraHUYECKON

21 XUMHH. 3aKOH COXPaHEHUS MacChl bubnuoreka [IOK
BEIIECTB; 3aKOH COXPAHEHHUS U https://m.edso0.ru/6335cdd2
MIPEeBPALEHUS SHEPTUU TTPU
XUMHUYECKUX PEaKIIHIX
Tennossie 3 HEKThI XUMUUYECKUX

22 peaknuii. TepMoXuMUIecKue bubmorexa HOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Borurcnenus o ypaBHEHUSIM

23 XUMHUYECKUX PEAKIUN 1 Eubmiorexa TOK

https://m.edso0.ru/87b13954

TEPMOXHUMHYECKUM yPaBHEHUSIM
CKOpOCTh XMMHMUYECKOH peaklnu, e€

24 3aBHCHUMOCTB OT Pa3IMUYHBIX (PAKTOPOB.
Karanu3 u xatanuzatopsl

25 I'oMOreHHbIE€ U reTepOreHHbIE PEAKIINH

26 [Ipaktuyeckas padora Ne 1 o reme bubnuorexa [IOK

"BausiHue pa3nuyHbIX (aKTOPOB Ha

https://m.edsoo.ru/1facaldl
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CKOPOCTh XUMHUYECKOH peakiuu"

Oo6patuMbie 1 HEOOPATUMBIEC PEAKIINH.

bub6mmoreka [{OK

27
XHWMHUYECKOE PaBHOBECUE https://m.edso0.ru/30952f9b
[IpakTtuyeckas padora Ne 2 o reme
28 "Bnusiare pa3nuvHbIX (aKTOPOB HA brbmmorexa HOK
P P " https://m.edsoo.ru/3bf34e17
MTOJIOKCHUE XHMHYECKOTO PABHOBECHS
DIEKTPOIIUTHYUECKAS JUCCOLIHALIHSL.
29 CI/IJ‘IBHII))IC U ciia0ble ageKT (I)IJ'II/I;II)I bubmorexa [TOK
P ) https://m.edsoo.ru/5f766bdf
Crene”b IUcCOoUanun
HNonnoe nponssenenmne Boasl. Cpega
30 BOJHBIX :CTBO (2)113 Bono 210 Hbfﬁ " bubmorexa T[OK
g p POB. BOJOPOA https://m.edso00.ru/3966ca89
nokasarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MPOTEKAIOIINE B PACTBOPAX bubmorexa [OK
P B P P https://m.edsoo.ru/09d5a9bd
AIEKTPOJIUTOB
[IpakTrueckast pabota Ne 3 o Teme
32 "XHUMHYECKHE PEAKIIUHA B PaCTBOPaAX bubmnorexa [JOK
P B P P https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHUCIUTETBHO-BOCCTAHOBUTEIIHHEIE
33 eakuu. Baxxnenime oKuciInTeaIn u bubmorexa [IOK
PCAKIUHH. https://m.eds00.ru/56226060
BOCCTaHOBUTEIIN
34 MeTo1 3IeKTPOHHOTO (3JEKTOHHO- bubnnoreka [JOK
HMOHHOT0) O6amaHca https://m.edsoo.ru/fb691387
35 DIEKTPOIN3 PAaCTBOPOB U PACILIABOB bubnunoreka [JOK
BEIIECTB https://m.eds00.ru/93fh97d2
36 Pemrenue 3amau pa3IuUHBIX THIIOB bubmorexa [JOK
aTp https://m.edso0.ru/5a859d16
37 Pemrenue 3agau pa3nuyHbIX TUIOB bu6mmoreka [JOK
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https://m.edsoo.ru/5afa265d

CucreMaru3anus 1 00001IeHUE 3HAHUH bubmmoreka [{OK
38 n "
1o teMme " XUMHUYECKUEe Peakiuu https://m.edso0.ru/c161eb85
KonTtposnsHas paboTa o teme bubmmoreka [IOK
39 n n
XHWMHUYECKUE PEAKLIUN https://m.edso0.ru/a8a0a930
[TosoxkeHrne HEMETAIIIIOB B
[Teprouveckoii CUCTEME XUMUYIECKHX
40 anemenToB JI. 1. MenaeneeBa u bubmorera [JOK
o https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOCHHUS UX aTOMOB.
®uU3NYECKUE CBOMCTBA HEMETAIIIOB
AJTOTpOTIHS HEMETAJUIOB (Ha IPUMEpe
41 KHCJIOpoJa, cepsl, hochopa u bubmorexa [TOK
PO, CEpEL, P https://m.edsoo.ru/ef92c91c
yriieposaa)

42 Bonopon: nonydenne, puznyueckue u bubnuoreka [IOK
XUMHUUYECKHE CBOMCTBA. [ UIpuIbI https://m.edso0.ru/0aa8f613
l"anmorensl: HaxXOXEHKUE B IPUPO/IE,

43 crocoObl MOJTyueHus, PU3NIECKUe U bubmmorexa [TOK

yi s https://m.edso0.ru/4e223795
XUMHYECKUE CBOMCTBA
lManorenoBopopoasl. Baxueiue
44 KHCIIOPOICOAEPIKAIINE COCTUHEHHUS bubmmorexa [IOK
P P https://m.edso0.ru/6b3255e6
raJIoreHOB
JlaGopaTopHbIe U IPOMBIIIIIICHHBIE

45 CHOCOOBI OTYYESHHSI TaJIOTEHOB. bubnuoreka [JOK
IIpuMeHeHue rajJoreHoB U ux https://m.edsoo.ru/6971aca4
COCIMHEHUI
IIpaktuyeckas padora Ne 4. Pemenue

bu6mmoreka [JOK
46 AKCMEPUMEHTAIBHBIX 33124 TI0 TEME

"["anorexs!"

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHsie u
IIPOMBIIIJICHHBIC CIIOCOOBI MOJIy4CHUA,

bub6mmoreka [{OK

47
(du3HyecKre U XUMUICCKIE CBOKCTBA. https://m.edsoo.ru/c8abc36a
O3o0H. [Ipumenenune kucaopoaa U 030Ha

bub6mmoreka [{OK
48 OXCHUIBI U TTIEPOKCUIBI
I[ p e https://m.edso0.ru/5¢8816a0
49 Pemrenne 3amad pa3InyHbIX THIIOB bubnmorexa LOK
Aatp https://m.edsoo.ru/2b6d8b4b
Cepa: HaxXx0XKJIeHHE B IIPUPOJIE,
50 CH(I))CO6BI TIOJTyYEHUS ql))mlzmecme U bubmorexa [IOK
i . https://m.edsoo.ru/46afael6
XUMHYECKHE CBOMCTBA
bu6moreka [IOK
51 CepoBoopoy, ¢
POBOZIOPOLL, CYIbpuIp! https://m.edso0.ru/7¢875999
Kucnopoaconepxaliue coeIuHEHUS
52 CEPLI gco6eHHIz)cm CBOMCTB CEpHOI bubmmorexa [OK
P! P https://m.edsoo.ru/8cfa2548
KUCJIOTEI
[Ipaktuueckas padota Ne 5. Permenue

53 DKCIEPUMEHTANILHBIX 331324 110 TEME bubmorexa LHOK

" prve f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coequHEeHUS
A30T: HaX0XKJACHUE B TIPUPOJIC,

54 CHOCOOBI OMy4YeHUS, PUINYECKUE U bubnuoreka [IOK
XHUMHUYECKHE CBOMCTBAa. AMMUAK, https://m.edsoo.ru/badd2255
HUTPUJIBI
Kucnopoaconep:xaiiye coeqMHeHUs

55 asoTa pOco6eHII:OCTI/I CBOWCTB a30THOH bubmorexa [IOK

' https://m.edsoo.ru/e2965afe
KUCJIOTEL
56 [IpumeHneHne a30Ta M €ro COeIMHEHU. bubnuorexa [IOK

A30THBIE y10OpeHus

https://m.edso0.ru/129f5059
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docdop: HAXOKAECHUE B IPUPO/IE,
CocOOBI OTYYEHUs, PUIUICCKUE U

bub6mmoreka [{OK

57
XUMHYECKUEe CBOHCTBA. Dochumbl n https://m.edsoo.ru/9a6b43ec
bochun
Oxcuasl docdopa,

58 (1)00(;[0 c(cij e(bmz ne kucinoTel. Coyn brmmorexa [OK

P IU[ prratl ’ https://m.edsoo.ru/c7a2d429
(dhochopHOIT KUCTOTHI

59 [Ipumenenue docdopa u ero bubnnorexa [JOK
coequaeHnit. DochopHbIie y1oOpeHHs https://m.edso00.ru/a218070a
[IpakTueckas padota Ne 6. Pemenue

bubmoreka [IOK
60 IKCIIEPUMEHTAIBHBIX 33134 TI0 TEME
https://m.edso0.ru/8175ac3f
"AzoT u pocdop u ux coeauHeHus"
VYrieposa: HaX0XKACHHUE B IPUPOJIC,

61 AJUTOTPOTTHBIE MOIU(PUKALINH; bubnuoreka [IOK
(bu3UYeCKre U XUMUYECKHUE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHCHHE
Oxcup yraepoga(ll), oxcu

62 e I:)y;(l\f/)) . (OJ'I)bHa}I KfICHOTa u eé bubmmorexa [IOK
YIIEPOA Yt https://m.edsoo.ru/dba58adf
coJIn

63 Pemenue 3aga4 pa3anyHbIX THIIOB bubmorexa HOK

AaTp https://m.eds00.ru/6029b609
Kpemnunii: HaxoxaeHHE B IPUPOIEL,
64 CI'II)OCO6LI TOJT eIfPI)I (bmlxlzefmfe " bubmiorexa LIOK
v L https://m.edso0.ru/143558ab
XUMHUYECKHE CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHHeBas bubmuoreka [JOK
KHCJIOTA, CHJIMKATHI https://m.edso0.ru/3170e7bl
[IpuMeHeHHe KPEMHUS U €T0 bubmiorexa LHOK

66 P P https://m.edsoo.ru/393cdac0

coequHeHnil. CTEKI0, ero nojay4yeHue,

https://m.edsoo.ru/5823cefb
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BUJBI CTCKJIA

67 Pemenne 3amaq pa3inyHbIX THIIOB bubmorera [TOK
Aadp https://m.edsoo0.ru/b624f801
68 Cucremaru3zanus 1 00001IeHUE 3HAHUM bubnuorexa [JOK
o teMe "Hemertauier" https://m.edsoo0.ru/6e864db5
69 KonTponsHas pabora no teme bubnuorexa [JOK
"Hemeramnbsr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3ynbTaTOB KOHTPOJIBHOMN bubnuorexa [JOK
paboTHI, KOPPEKITUS OMHUOOK https://m.edsoo0.ru/2b7e9510
Tlonoxenne MeTaIOB B
[Teprouveckoi CUCTEME XUMHUYIECKHX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS bubmorexa [OK
' p https://m.eds00.ru/9839c16¢c
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METAJJIOB
OO6mume ¢puznueckre CBOMCTBA
72 MeTaJuIoB. [IpuMeHeHne METAIJIOB B Eubmorexa HOK
P https://m.edsoo.ru/51dac9d3
OBITY ¥ TEXHUKE
73 Cmuael MetaiioB. Koppo3ust bubnuoreka [JOK
METaJIJIOB https://m.edso0.ru/42b872e3
74 Pemrenue 3amay pa3inuHbIX THIIOB Eubmiorexa TOK
atp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHAYECKAN P HANPSDKSHUN
75 MeTaHJI'jOB Oo61ue cnopcoﬂ61>1 H(l;)J'I eHUS bubmorexa [IOK
- oot yi https://m.edso0.ru/94eb377a
METAILIOB
Oom1as xapakTepucTuka MetayuioB |A-
76 rpynns! [leproauueckoit cucTeMbl bubnuorexa [IOK

XUMHUUYECKUX AIeMeHTOB. HaTpuil u
Kanuii: mony4denue, pusndeckue u

https://m.edsoo.ru/el2c26b3
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XUMHNUYCCKHEC CBOfICTBa, IMPUMCHCHUC
IMPOCTBIX BCIICCTB U UX COGIII/IHGHI/If/'I

O6mas xapakrepuctuka metayion |A-
rpynnsl [leproanyeckoi cucrteMbl
XUMHUUYECKUX JIEMEHTOB. Maruuii u

bub6mmoreka [{OK

77
KaJIbLIUI: IOJTy4eHue, pusndeckue u https://m.edsoo.ru/7c3e49c0
XHMUYECKHE CBOWMCTBA, IPAMEHEHHE
MIPOCTHIX BEIIECTB M UX COCTUHEHHUI

78 JKEcTKOCTh BOABI M CITIOCOOBI €& bu6moreka [IOK
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9

79 AIOMUHHN: TIOJTydeHue, Gu3ndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edso0.ru/0e79b266
AmMdoTepHbIe CBOWCTBA OKCHIIA U

80 TUJIPOKCHU/IA ATTFOMUHHS, bubnuoreka [IOK
TUJPOKCOKOMIUIEKCHI ATFOMUHUS, X https://m.edso0.ru/5d12d318
MIPUMEHEHHE

81 Pemenue 3aga4u pa3auvHbIX THIIOB
[Ipaktuueckas padota Ne 7. Permenue

82 AKCIEPUMEHTAJIBHBIX 33124 10 TEME bubmmorexa [JOK
" P " https://m.edsoo.ru/27a4af43

MerTasibl TJIaBHBIX TOATPYIII

OO11as XxapakTepUCTUKA METANIOB

83 no6ounsIx noarpynn (b-rpymm) bubnunoreka [JOK
IIeproanueckoil CUCTEMBI XUMUYECKUX https://m.edso0.ru/610d7431
JJIEMEHTOB
dusnyueckue U XMMUYEeCKHUe CBOUCTBA

84 XpoMa U €ro COeIUHEHUN, UX bubmorexa [IOK

P ’ https://m.edsoo.ru/9911bef3

MIPUMEHECHHE

85 Baxknelimue coelMHEHNsI Maprasia. bubnuorexa [IOK
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[Tepmanranar kanus, ero
OKHCJIUTEIbHBIE CBOKCTBA

https://m.edso0.ru/039d69c8

duznueckre U XUMHUYECKUE CBOUCTBA

bub6mmoreka [{OK

86 JKelesa u ero coeanHennil. Ilomyuenue
s v https://m.edsoo.ru/1b7f8741
Y PUMEHEHHUE CIIAaBOB XKeje3a
dusnyeckue U XUMHUECKHE CBOMCTBA
87 MEIN U €€ COeNUHEHNH, UX bubnmorexa LOK
i https://m.edsoo.ru/2bc0f954
MIPUMCHCHHE
dusnyeckue U XUMHYECKHE CBOMCTBA
88 IIUHKA ¥ €T0 COSAMHCHUM, NX bu6moreka [IOK
puUMEHEHHE. [ MAPOKCOKOMITIIEKCHI https://m.edsoo.ru/b1f2beal
LIUHKA
[Ipaktrueckas padota Ne 8. Permenue
bu6mmoreka [IOK
89 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
" " https://m.edsoo.ru/a6e352ea
Metasibl TOGOYHBIX TTOATPYIIT
90 Pemrenne 3a1a4 pa3InuHbIX TUIIOB bubmnorexa [JOK
Aatp https://m.edso0.ru/a8b83d83
O00011IeHNE U CUCTEMATH3ALIUS
91 M3YUYEHHOTO MaTepHaia o TeEMe bubnmorexa [JOK
" Y " P https://m.edsoo.ru/e91fe975
Metaniast
92 KonTtponbHas padoTa o teme bubnunoreka [JOK
"MeTtamnsr" https://m.edso0.ru/83f63ea3
93 AnHanu3 pe3ynbTaToB KOHTPOJIBHON bubnuoreka [IOK
paboThI, KOPPEKIIHS OIIHOOK https://m.edsoo.ru/9ebff2fd
Poib xuMuu B o0ecrieueHnu
94 YCTOMUYMBOTO pa3BUTHUS YEIOBEUECTBA. bu6nmoreka [JOK

Ilonstue o HAaYYHBIX MCTOdax
HUCCICOIOBaHUA BEUICCTB

https://m.edso0.ru/080felf0
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Hayunble IpuHIKIIBI OpraHUu3anyu
XUMHUYECKOTO ITPOU3BOJCTBA.

bub6mmoreka [{OK

95 1
[IpombliieHHBIE CIOCOOBI TIOJTYUEHUS https://m.edsoo.ru/2e45a44f
BaKHEUIINX BEIIECTB
XHUMHUYECKOE 3arpsi3HEHNE
96 OKPYKAaIOIIEN Cpelbl U €T0 1 bubmorexa [TOK
Py Karoll pedt https://m.edsoo0.ru/9f11bf51
IIOCJIEACTBUA
97 XUMHUS U 3I0POBBE YEIOBEKA. 1 bubnnorexa [JOK
JlekapcTBEHHBIE CpeICTBA https://m.eds00.ru/a6552721
98 Xumus nmumy. Poss xumun B 1 bu6moreka [IOK
o0ecrieueHnn MAIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7bh5bd2
Kocmernueckue u napdromepHbie bubnuoreka [IOK
99 1
cpeacTBa. beitoBas Xxumus https://m.edsoo.ru/da42d5a9
XuMUs B CTPOUTENIbCTBE. BaxkHelue
100 CTPOUTENLHBIE U KOHCT HOHHBIE 1 bubmmorexa [OK
P pyKIl https://m.eds00.ru/61e69003
MaTepHuabl
XWMHS B CEIILCKOM XO3SICTBE.
101 Oprannyeckre 1 MUHEPAILHBIE 1 bubmorexa [JOK
p p https://m.edsoo.ru/fd39587d
ynoopeHus
102 Cucremaru3zanus 1 0000IICHUE 3HAHUIA 1 bubmuoreka [JOK
110 TeEME https://m.edso0.ru/db979c70
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

* Xumus; yrinyonenHoe ooyuyenue, 10 knacc/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u np.; nox penaxkuueit Jiyauna B.B. OGuiectBo ¢ orpaHMueHHOM
0TBeTCTBEHHOCTHIO «/JPODA»; Akninonepnoe odectBo «M3narenscTBo

«HpOCBeH_ICHI/IC»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






