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MHNOACHUTEJIBHAS 3AIIMCKA

PaGouas mnporpaMma 1o XMMHM Ha YPOBHE CpeIHEro oOmero oOpa3zoBaHUs
pazpaborana Ha ocHoBe @DenepanpbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoii ®dexepauun», TpeOOBaHM K pe3yJbTaTaM OCBOEHUS
dbenepanbHOl 00pa30BaTENbHOM TMporpaMmbl cpeaHero obiero obpazoBanus(DOIT
COO), mnpencraBneHHbix B DefeparbHOM TOCYJAPCTBEHHOM  00pa30BaTEbHOM
crangapte COO, ¢ yuérom KoHueniuu npenogaBaHusi y4eOHOro npeamera «XuMus» B
oOpa3oBaTenbHBIX oOpranuzauusax Poccuiickoil ®denepanuu, pean3yrolnMX OCHOBHBIE
oOpa3oBaTelbHblE NPOrPAMMbI, M OCHOBHBIX TNONOXEHUH «CTpaTeruu pa3BUTHUSA
Bocriutanusi B Poccuiickoit @enepaunn Ha nepuon a0 2025 roma» (PacnopsbkeHue
IIpaButenbcTBa PO 0T 29.05. 2015 N 996 - p.).

XuMHsI Ha YpOBHE YriayOJaEHHOrO M3y4EeHMs] 3aHMMAET BAXKHOE MECTO B CHUCTEME
€CTECTBEHHO-HayqyHOro oOpa3zoBanus yuamiuxcs 10—11 kmaccoB. M3ydeHue mpenmera,
peainzyemMoe B ycIoBUAX AU GepeHIIMPOBAHHOT0, TPOPUIBHOIO 00y4YEeHUs, MPU3BAHO
obecrnieunTh 0O0IIC00PAa30BATEIBHYI0 M OOIIEKYJIBTYPHYIO TOATOTOBKY BBITYCKHHKOB
IIKOJIbI, HEOOXOUMYIO JUIsl aAanTallMi UX K OBICTPO MEHSIIOIIMMCS YCIOBUSIM >KM3HU B
cCollMyMe, a TaKkKe JUIsl MPOAOKEHHUs] O0y4eHHs B OpraHU3alMsIX MPOQPEecCHOHATBHOIO
00pa30BaHUs, B KOTOPBIX XUMUS SIBJISETCS OJJHOW U3 MPUOPUTETHBIX AUCIMILINH.

B nmporpamme nmo XMMHUM Ha3Hauy€HHE NMpeaMeTa «XHMHs» MOIy4aeT NOJIpPOOHYIO
MHTEPIIPETALNIO B COOTBETCTBUU ¢ OCHOBonojararomumu nojgoxenuamu GI'OC COO o
B3aMMOOOYCIIOBIECHHOCTH II€JIeH, COAEep>KaHus, pe3yIbTaToB 00y4YeHUsI U TpeOOBaHUI K
YPOBHIO IIOATOTOBKHM BBITYCKHUKOB. CBUIETEIBCTBOM TOMY SIBIIIFOTCS CIIEAYIOIINE
BBIIIOJIHSIEMbIE TPOrPAMMON 110 XUMUHU (PYHKLIUHU:

e HMHQOPMALMOHHO-METOJAUYECKAsl,  peaJu3alusi  KOTOpod  obOecrieuuBaer
MOJTy4YEeHHE MPENICTABICHUS O LENSIX, COepKaHUM, 001el cTpaTeru 00y4yeHus,
BOCIIMTAHUS W Pa3BUTUSL OOYYaAIOLIMXCSI CPEACTBAMM IpEAMETa, U3y4aeMOro B
paMKax KOHKPETHOTO NpOoduIIs;

e OpraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpas MpeaycMaTpUBAEeT OIpEeIICHHE:
NPUHIIMIIOB CTPYKTYPUPOBAHMS M TMOCJIEIOBATEIHLHOCTH HM3Y4YEHHsS y4eOHOTO
MaTepHuaia, KOJIMYECTBEHHBIX U KAUECTBEHHBIX €r0 XapaKTEPUCTHK; MOIXOJ0B K
(OpPMHUPOBAHUIO  COJEPKATEIIbBHOM  OCHOBBI ~ KOHTPOJS U OLIEHKH
o0pa3oBaTeIbHBIX JOCTHXKEHUM OOydYaromMXcs B paMKax UTOTOBOM aTTECTalluu
B (hopMe eIMHOT0 TOCYAapCTBEHHOI0 SK3aMeHa M0 XUMHUH.

[Iporpamma asisg yriyOa€HHOIO U3y4eHUs] XUMUM:

e YCTaHAaBJIMBAE€T HMHBAPHAHTHOE MPEIMETHOE COJAEpKaHUE, 00A3aTeNbHOE IS
U3Y4YECHHS B paMKaX OTJCNIbHBIX MPOQPUIICH, TpeaycCMaTpUBAET paclpeielieHUe U
CTPYKTYPUPOBaHHME €ro IO  KJlaccaM, OCHOBHBIM  COJEP>KATEIbHBIM
TUHUSAM/pazzieniaM Kypca;



e JIaT TpHUMEpPHOE pachlpeaeieHue y4yeOHOro BPEMEHH, PEKOMEHIYEeMOro IS
U3Y4YCHHS OTJEIbHBIX TEM;

e TMpejIaraeT MPUMEPHYIO MOCIEN0BATENLHOCTh U3YUYEHUS y4eOHOTr0 MaTepuana ¢
Y4ETOM JIOTMKUA TIOCTPOCHUSI Kypca, BHYTPUIPEIMETHBIX U MEXIPEAMETHBIX
CBSI3€EH;

e AT METOAWYECKYI0 HHTEPHpPETAlMIO LEeJIeld W 3aJay M3y4deHUs IpeameTa Ha
yrayOnéHHOM YpOBHE C YUETOM COBPEMEHHBIX TMPUOPUTETOB B CHCTEME
cpeaHero  oOmiero  oOpa3oBaHUs,  COAEP)KATEIBHOM  XapaKTEpPUCTHKHU
IUIAHUPYEMBIX PE3yIbTaTOB OCBOCHHUS OCHOBHOW 0Opa30oBaTENbHOU MpPOrpaMMbl
cpenHero oomero oopa3oBanus (JUYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX),
a TakkKe C Y4YETOM OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIbHBIX JEHCTBUUI
00y4aromierocst o OCBOEHUIO COAEPKaHUs MPEAMETA.

[Io BceM Ha3BaHHBIM MO3HUIMSAM B MPOrpaMMe MO XUMHH MPEeayCMOTpEHa
MIPEEMCTBEHHOCTh C 00yYE€HHEM XMMHUHM Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHus. 3a
npeAeiaMyd YCTAaHOBJIEHHOM MPOrpaMMoOil MO XUMHUHU 00s13aTeNbHON (MHBAPUAHTHOM)
COCTaBIIAIONIEH CoJIepKaHUsl y4eOHOro mnpeamera «XHUMHS» OCTAETCS BO3MOKHOCTH
BHIOOpa €ro BapUAaTHUBHOM COCTABISIIONICH, KOTOpas JIOJDKHA OIpPENensiTbes B
COOTBETCTBHH C HAIIPaBJIECHUEM KOHKPETHOTO poduiis 00ydeHusl.

B coorBercTtBum ¢ koHuentyaiabHbIiMU nonoxkeHuamMu @I'OC COO o HazHaueHUU
peIMeTOB 0a30BOro M yriayOJEHHOrO ypoBHEW B cucTeMe IudPpepeHIrpOBaHHOTO
oOy4eHMsI Ha YpPOBHE CpEIHEro oOIero oOpa3oBaHUsl XMMHUS Ha YPOBHE YIIIyOJIEHHOIO
M3y4YCHHUsI HAMNpaBJIEH HAa peaju3aldi0 MNPEEeMCTBEHHOCTH C IMOCIEAYIOIIUM 3TaroM
MOJIYYEHUS] XUMHUUECKOTro 00pa3oBaHus B paMKaxX M3yUYEHUS CHEIUAIbHBIX €CTECTBEHHO-
HAay4YHbIX M XHUMHMYECKHUX JUCHUIUIMH B By3aX M OpraHU3alUsaX CpPEIHEro
npodeccroHansHOro oOpa3oBaHusa. B 3Toil CBs3M u3ydyeHHE TMpeaMeTa «XHUMHs»
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha PACHIMPEHHE W YIIyOJeHHE TEOPETUYECKON H
MPAKTUYECKON TIOJATOTOBKM OOYYAIONMIMXCS, BBIOPABIIUX OMPEASIEHHBIH TPOdIIH
OoOy4eHHsl, B TOM 4YHUCJIE C MEepPCIEKTUBON IMOCIEAYIOIIEr0 MOJYyYeHUS! XUMUYECKOIro
o0pa3oBaHus B OpraHu3alusax npodeccuoHanbHOro obpasoBaHusi. Hapsay c stum, B
ceere TpeboBanmii ®I'OC COO k miaHupyeMbIM pe3yibTaTaM OCBOCHHS (enepabHON
o0pa3oBaTeNbHON MPOrpaMMbl CpEJHEro OOIIero OO0pa3oBaHUS H3Yy4YEHUE MpeIMeTa
«XHUMHS» OPUEHTHPOBAHO TAKXKE HA PEIICHHE 3a/ady BOCIUTAHUS M COIMAIBHOIO
pa3BUTH OOy4YaroMMXCs, Ha (GOPMUPOBAHUE Yy HUX OOIICHHTEIUIEKTYalbHBIX YMEHUH,
YMEHUN paroHaIu3aluk y4eOHOTo Tpyaa W OOOOIMIEHHBIX CIOCOOOB NEATEIHLHOCTH,
MMEIOIINX MEXAUCIUIIMHAPHBIN, HAJIIPEAMETHBIN XapaKTep.

CocraBnsitomuMu  ripeiMera «XUMHUS» Ha YpPOBHE YINIYOJIEHHOTO H3Y4YEHUS
ABIIAIOTCS YTIyONnEHHbIE Kypchl — «Opranudeckas xuMus» u «O011as u Heopranmueckas
xumus». Ilpu omnpeneneHun MNOAXOIOB K OTOOPY W CTPYKTYPHOM OpraHu3alviu



COJIEp)KaHMUsI ITHX KypCOB B MpOrpaMMe IO XUMHU 32 OCHOBY MPHUHATHI IMOJOKCHHS
dI'OC COO o paznuuugax 6a30BOro U yriryOJIEHHOTO YPOBHEHW U3yUeHUS MpeaMETa.

OcHoBy coaepkanus KypcoB «Opranumdeckas xumusa» u «OOmas u
HEOpPraHU4YeCcKass XHUMHS» COCTaBJISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U YMEHUH,
OTHOCSIIIUXCSI K 0230BOMY YPOBHIO M3YU€HHUs MPEAMETa. DTa CUCTEMA 3HAHUIN MOJTydaeT
ONPEACIIEHHOE TEOPETUYECKOE JIOMOJHEHHE, IO3BOJIIOLIEE OCO3HAaHHO OCBOUTH
CYIIECTBEHHO OoNbIIui 00BEM (akToNorudaeckoro Marepuana. Tak, Ha yriryOJIEHHOM
YpPOBHE H3y4y€HHUs MpeAMeTa oOecredeHa BO3MOXKHOCTb 3HAUYUTEIBHOI'O YBEIUYEHHS
00bEMa 3HAHWK O XMMHYECKHX DJIEMEHTAX M CBOMCTBAX UX COEOUHEHHUH HAa OCHOBE
paCIIMPEHUs U YIIIYyOJICHHs TIPE/ICTABICHUN O CTPOCHUH BEIIECTBA, XUMHUYECKOUN CBS3H U
3aKOHOMEPHOCTSIX MPOTEKaHUA pEeaKluil, pacCMATPUBAEMbIX C TOYKH 3pPEHUSA
XUMUYECKOM KUHETUKM U TEPMOJUHAMHUKU. 3ydeHue NepuoJMuecKoro 3aKoHa U
[lepronuyeckol CHUCTEMBbl XHUMHUYECKHUX DJJIEMEHTOB Oa3upyercs Ha COBPEMEHHBIX
KBAHTOBOMEXAHMUYECKUX TMPEACTABICHUSIX O CTPOEHUHM aroMa. XHMHUYECKas CBS3b
OOBSICHSETCSI C TOYKM 3PEHHUS DHEPreTHMUECKUX M3MEHEHMH mpu e€ oOpa3oBaHUU U
pa3pyllIeHNH, a TAKXKE C TOUYKU 3PEHUS MEXaHU3MOB €€ oOpa3oBaHus. V3yueHue THUIIOB
peakuuii gonosHAeTcs (GOPMHUPOBAHUMEM MPEACTABICHUN 00 AIEKTPOXUMHUYECKUX
IIpoLeccax M 3JEKTPOJIHU3E PACIUIABOB M PACTBOPOB BEIECTB. B Kypce opraHnyeckon
XUMHUH MIPU PACCMOTPEHUHU PEAKIIMOHHOM CIIOCOOHOCTH COEAMHEHUH yHensercsa ocodoe
BHUMaHHE BOIpOcaM 00 3JIEKTPOHHBIX A(@eKTax, 0 B3aUMHOM BJIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX pEaKIui.

Oco0oe 3HaueHHEe MMEET TO, YTO Ha COJEPKaHHE KYpCOB XMMHH YriayOJI€HHOTO
YpOBHSI M3YYEHMS JUIsl KJIACCOB OMpeneNéHHoro mpoduis (TJIaBHBIM 00pa3oM Ha HX
CTPYKTYpPY U XapakTep JAOMOJIHEHUI K O0IIeil CUCTEME PEIMETHBIX 3HAHWI) OKAa3bIBAIOT
BIIUSIHUE CMEXHBIE MpeIMEThL. Tak, HApUMEpP, B COAEPKAaHUU IpEeAMETa ISl KIacCOB
XUMHUKO-(PU3NIECKOro Mpouisi 00NbIIOe 3HAYCHHE OyIyT UMETh JIEMEHTHI Y4eOHOTO
MmaTepuaia no odmei xumuu. [Ipu u3ydeHnn npeamera B JaHHOM CiIydae aklEeHT OyaeT
clefiaH Ha OOUIHOCTh METOOB MO3HAHMS, OOIMIHOCTh 3aKOHOB M TEOPUM B XMMUU U B
busnKe: aTOMHO-MOJIEKYJIApHasi Teopus (MoJeKyjsipHas Teopusi B (U3MKE), 3aKOHBI
COXPAaHEHUSI MacChl U SHEPTHH, 3aKOHbI TEPMOJAMHAMUKH, JIEKTPOIN3A, IPEACTABICHUS O
CTPOEHUU BEUIECTB U APYTOE.

B 1o ke Bpems B cojepiaHUU MpeaMeTa sl KJIACCOB XUMHUKO-OMOJIOrHYECKOro
npodusiss 60BN yAeNbHBIA Bec OyleT UMEeTh OpraHuyeckas xumusi. B aTom ciydae
NPEIOCTaBISAETCS BO3MOXHOCTD AJis1 0oJiee 00CTOSATENHHOTO PACCMOTPEHHUS XUMHYECKOMN
OpraHu3alyy KJIETKM KaK OWOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOMAT, K
npUMepy, TaKue CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMMUJbI, OEIKH, YTIEBOIbI,
HYKJIEMHOBbIE KHUCIOTBI W Apyrue. Ilpm 5TOM 3HaHUS O COCTaBE€ M CBOWCTBAx
MPEACTABUTENIE OCHOBHBIX KIJIACCOB OPraHMYECKHUX BEIIECTB CIYKAT OCHOBOM st
M3Y4YEHHS CYLIHOCTH MPOLECCOB (POTOCUHTE3A, IbIXAHUSI, MUIEBAPECHHUS.



B nmane ¢QopMupoBaHUST OCHOB  HAay4yHOTO  MHPOBO33DEHHMS, OCBOCHUS
OOII[EeHayYHBIX METOJIOB IO3HAHUA M OIbITAa MPAKTUYECKOro MPUMEHEHUS] HayYHBIX
3HAHUM W3y4yeHue TmpeaMera «XuMHUs» Ha yriayOJ€HHOM YpPOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3X C YUYECOHBIMHU MPEAMETAMU, BXOJSAIIUMHU B COCTAB MPEAMETHBIX
obOnacteil «EcTecTBEHHO-Hay4YHbIe TpeaAMeThl», «MaremaTuka W HHPOpMATHKa» U
«PyCCKuUl SI3BIK U TUTEpPATYypay.

[Ipu n3yuenun yaeOHOTro mpeamMera «XuMus» Ha yriayOoaéHHOM ypOBHE TakKe, Kak
Ha YpPOBHE OCHOBHOT'O M CpeIHero oo0iero oopazoBaHusi (Ha 6a30BOM YpPOBHE), 3ajaveid
MEPBOCTEIICHHOM 3HAYMMOCTH SBJsieTCA (OPMUPOBAHHE OCHOB HAayKHM XUMHUHM Kak
00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOW JEesATENHbHOCTH YeNOBEeKa U
OJTHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYpbl. Pemienue 3Toi 3ama4u Ha YriryOJIEHHOM
YPOBHE U3YUYEHHUS MIPEAMETA MPEAIOIaracT pean3aluio TakKuX 1eyeH, Kak:

e (QopmMupoBaHMEe MpENCTAaBICHUNA: O  MaTepuUaJbHOM  E€AUHCTBE  MHpA,
3aKOHOMEPHOCTSIX M TO03HABAEMOCTH SIBJICHUW MPUPOABI, O MECTE€ XHMHHU B
CHUCTEME €CTECTBEHHBIX HAayK M €€ Belyllell poju B 00€CIEUeHUN YCTOMYHUBOTO
Pa3BUTHUS YEIOBEUYECTBA: B PEIICHUHU MPOOIEM IKOJIOTUUECKOM, SHEPreTUYECKOM
U TuIIeBo O0e30MacHOCTH, B Pa3BUTHM MEIWUILMHBI, CO3JaHUM HOBBIX
MaTepHUalioB, HOBBIX HCTOYHUKOB DSHEPIrUM, B OOECTICUCHUHM PAIMOHAIHLHOTO
MIPUPOJIOTNIONIB30BAHUS, B (POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTYphI
YeJIOBEKa, a TaKXKe OJKOJOIMYeCKHU OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPENIE;

e OCBOCHHME CHUCTEMbl 3HAHMM, JISKAINIUX B OCHOBE XUMHUUYECKOW COCTaBIISAIOLIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa: QyHIAAMEHTAIbHbIX MOHSATUN, 3aKOHOB U
TEOpHUIl XUMUU, COBPEMEHHBIX MPECTABICHUI O CTPOEHUH BEIIECTBA HA Pa3HbIX
YPOBHSIX ~—  aTOMHOM, HOHHO-MOJEKYJSIPHOM,  HAIMOJIEKYJISIDHOM, O
TEPMOJAMHAMUYECKUX U  KHUHETUYECKHX  3aKOHOMEPHOCTSIX  MPOTEKAHUS
XUMUYECKUX PEAKIHA, O XUMUUYECKOM PaBHOBECHUM, PACTBOPAX U JIUCHEPCHBIX
cucreMax, 00 OOIIMX HAyYHBIX MPUHITUIIAX XUMHUUECKOTO ITPOU3BO/ICTBA;

e (QopmupoBaHue y 00ydYalOMMUXCSd OCO3HAHHOI'O MOHMMAHUA BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMUYECKUX 3HAHUU ISl OOBSICHEHHS KIFOUEBBIX UACH U MpoOIemM
COBPEMEHHOU XUMHHU, JIs1 OOBSICHEHUS U MTPOTHO3UPOBAHUS SIBJICHUN, UMEIOITUX
€CTECTBEHHO-HAYYHYIO MPUPOJY; TPAMOTHOTO PEIIeHUs MpoOsieM, CBS3aHHBIX C
XUMUEW, TPOTHO3UPOBAHMS, aHAINW3a WU OLEHKUA C MO3UIMUN SKOJIOTMYECKON
0€30MacHOCTH TOCIIECTBUI OBITOBOM ¥ TMPOW3BOACTBEHHON NEATEIHLHOCTH
YEJIOBEKa, CBS3aHHOW C XHUMHYECKUM MPOU3BOJICTBOM, HCIOJIL30BAHUEM U
nepepaboTKOM BEIIECTB,;

e yriuyOJieHHEe TPE/ICTABICHUI O HayYHBIX METOJaX IMO3HAHMS, HEOOXOIUMBIX IS
MPUOOPETEHUS] YMEHUM OPHEHTHPOBATHCSI B MHUPE BEIIECTB M OOBICHEHUS



XUMHUYECCKUX SBJICHHH, HWMECIOIIMX MECTO B TIPUPOAEC, B MPAKTHYCCKOU
JESITENHHOCTU Y TTOBCEAHEBHOM JKU3HHU.
B mnane peanuzanuu mepBOOYEPETHBIX BOCIUTATEIBHBIX U PA3BUBAIOMIMX (DYHKITUI
LEIOCTHOM CHCTEMBI CpeAHero oomero oOpa3oBaHMs NPU U3YYEHUM MpeaMeTa
«XHUMHS» HA YIIIYOJIEHHOM ypOBHE 0COOYIO aKTyaJbHOCTH MPUOOPETAIOT TaKHUE IEH U
3a/1ayu, Kak:

e BOCMNUTaHHUE YOSKIEHHOCTH B MO3HABAEMOCTU SIBIICHUU MPHUPOIBI, YBAKECHUS K
MIPOIIECCY TBOPUYECTBA B 00JIACTH TEOPETUUYECKHUX W MPHUKIATHBIX HCCICIOBAHUN
B XUMHUH, (OPMHUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAYKU;

e pa3BUTHE MOTHBAIMM K OOYYEHHI0O U TO3HAHWIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIF0O ¥ CaMOBOCIIUTAaHUIO Ha OCHOBE YCBOCHHUS OOIIEYEITIOBEUCCKUX
IICHHOCTEH;

e pa3BUTHE I[I03HABATENIbHBIX HWHTEPECOB, HWHTEIUIEKTYaJbHBIX M TBOPUYECKUX
crocoOHOCTEH 00yuaromuxcsi, GOpMHUPOBAHUE Y HIX CO3HATEIHLHOTO OTHOIICHUS
K CaMOOOpPa30BaHUIO W HEMPEPHIBHOMY OOpPa30BAHHUIO KaK yCIOBHUIO YCICITHOU
npodeccuoHaIbHOM W OOIECTBEHHOW  JI€ATEIbHOCTH, OTBETCTBEHHOTO
OTHOIIIEHUS K CBOEMY 37I0POBBIO U MOTPEOHOCTH B 37I0pPOBOM 00pa3e KU3HHU;

e (opmMupoBaHHE YMEHUN U HABBIKOB PA3yMHOTO MPUPOIOTIONB30BAHMS, PA3BUTHE
DKOJIOTHYECKON KYJIBTYphI, MPHOOPETCHHE OMNBITa OOIIECTBEHHO-TIOIC3HOU
AKOJIOTUYECKOM 1eATeTbHOCTH.

OO6miee 4YMCIO YacoB, MPETYCMOTPEHHBIX I M3YYCHHs] XUMHUU Ha YIIIyOJICHHOM
ypOBHE cpeaHero oduiero oopazoBanus, coctanisieT 204 yaco: B 10 knacce — 102 yaca
(3 yaca B Henentw), B 11 kimacce — 102 yvaca (3 yaca B Heento).



COILEPKAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKON XUMHUM.

[Ipenmer w®  3HayeHHE  OPraHUYECKOW  XHWMUH, [MPEICTABICHUE O
MHOrooOpa3uy OpraHnYeCKUX COETMHEHUM.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI. BajleHTHbIE BO3MOXHOCTM aToma yriepojaa. XUMHUYECKas CBSA3b B
OPraHMYECKUX COCINMHEHUSX. THWIbl TUOpUIM3AIMM ATOMHBIX OpOuUTasei
yraepoaa. MexaHu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBs3U (OOMEHHBIN M JJOHOPHO-
aKLENTOpHbIM). TUNBl NEpEeKpbIBAHMS aTOMHBIX OpOUTaneil, ©- M T-CBS3U.
Onunapnasi, 1BOitHast U TpoWHas cBsi3b. CrocoObl pa3pbiBa CBsI3E B MOJEKYyJax
opranudeckux BemiecTB. [loHsiTHe O CBOOOMHOM panaukaine, Hykieohuiae Hu
anekTpodure.

Teopust crpoeHuss opraHudeckux coeauHeHnnii A.M. byrtnepoBa wu
COBPEMEHHBIE MPEACTABICHUS O CTPYKTYpE MOJEKYJ. 3HAUEHUE TEOPUH CTPOECHUS
OPraHUYEeCKUX COCAUHEHWH. MONeKyasIpHble U  CTPYKTYpHBIE  (OPMYIIBIL.
CtpykTypHble (OpMyNbl pa3au4HbBIX BHUAOB: pa3BEPHYTasd, COKpallEHHas,
ckenerHas. M3omepus. Buuabl H30MeEpUM: CTPYKTypHas, MNPOCTPAHCTBEHHAS.
OnexkTpoHHbIe AP (PEKTH B MOJEKYIaX OPraHUYECKUX COCIUHEHUM (MHIYKTHUBHBIN
U Me30MepHBIN (D PEKTHI).

[IpencraBnenrie o kiaccupukanuu oOpraHuueckux BeuiecTB. l[lonsTue o
byHkmoHanbHoOU rpymnmne. ['omosnorus. 'omonornyeckue psanpl. CucreMaruyeckast
HOMeHKIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbIE Ha3BaHUS
OTJIENIbHBIX MIPEACTAaBUTEICH.

OcobenHocTy U Kiaccu(UKalMs OpraHUYecKux peakiuil. OKUCIUTENbHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUHA B OPraHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUEHHS] BEHIECTB M HX NPEBpalICHUN:
O3HAaKOMJIEHHE C O00pa3suaMy OpraHMYeCKHX BEIIECTB W MaTepuajlaMd Ha HX
OCHOBE, OIbBITHI MO0 TMPEBPAIICHUIO OPraHUYECKUX BEIIECTB NpPU HArpeBaHUU
(mnaBneHue, OOYIJIMBaHHWE W TOPEHHE), KOHCTPYHPOBAHUE MOJEIEH MOJIEKY
OpraHUYECKUX BEUIECTB.

YriaeBoaopoasbl.

Aunkansl. 'oMonorudeckuil psj ankaHoB, oOmias (Gpopmyina, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE U HPOCTPAHCTBEHHOE CTPOCHHE MOJCKYI aIKaHOB, SP°-
rUOpUIU3aMs aTOMHBIX opOwWTanel yriaepoja, o-CBs3b. Du3ndeckne CBOWCTBA
AJIKaHOB.



XUMHUYECKHE CBOMCTBA QJKAaHOB: PEAKUMU 3aMEeIleHUs, H30MEpU3aluH,
JNEruApUPOBAHMS, IUKIN3AlNK, TUPOJIn3a, KpeKUuHra, ropenus. [Ipeacrasienue o
MEXAHU3ME PeaKUHUi paJuKaIbHOIO 3aMEIEHUS.

Haxoxnenue B npupoze. CriocoObl NONyYEHUs U TPUMEHEHUE ATKAHOB.

Huknoankanel. OOmwas ¢popmyna, HOMEHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOCHMSI M XUMHUYECKHX CBOICTB MaiblX (LUKJIONPONAH, LUKIOOyTaH) U
OOBIYHBIX (IIUKJIOTICHTAH, IUKJIOTEKCaH) IMHUKI0aTKkaHoB. CrocoObl MOMydYeHUs U
NPUMEHEHUE [IUKI0ATKAHOB.

Ankenbl. ["'omosiorudeckuii psii ajakeHoB, ooOmias (opmylia, HOMEHKJIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ AalKeHOB, Sp°-
ruOpuan3anys aTOMHBIX opOuTaneil yriepona, o- U m-cBi3u. CTpyKTypHas
reoMerpuyeckas (Uuc-TpaHc-) wu3zoMepusi. @DU3MYECKHE CBOWCTBA aJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMU IMPUCOEAUHEHHUS, 3aAMEIICHUS B O-TIOJIOKEHHE
Ipy ABOMHOM CBSI3U, MoAuMepu3auuu U okucieHus. [IpaBuno MapKoOBHHKOBA.
KadecTBeHHbIE peakuy Ha JABOWHYIO CBs3b. CHIOCOOBI OMYYEHHSI U IPUMEHEHHUE
AJIKEHOB.

Ankanuensl. Knaccudukaius ankaaueHoB (CONpsKEHHbIE, N30JIUPOBAHHBIE,
Kymyaupoganusie). OcOOEHHOCTHU NEKTPOHHOI'O CTPOEHUS! U XMMHUYECKHUX CBOMCTB
CONpPsDKEHHBIX  aueHoB, 1,2- wu  1,4-mpucoenuuenune. [lonmumepusanus
CONpsKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. ['oMonoruyeckuil psj alnkuHOB, o0mas GopMmyrna, HOMEHKIATypa U
U30MepUsl. DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKWHOB, SP-
rudpuau3anys aTOMHbIX opOuTaneil yriepoaa. dusnyeckue CBOWCTBA AJKHHOB.
XUMHUYECKHE  CBOMCTBAa:  pEaKUWW  NPUCOCAUHEHUs,  JUMEpU3aluu U
TpUMEpHU3aluH, OKUCIeHNA. KUCIOTHBIE CBOMCTBA aIKWHOB, UMEIOIINX KOHIIEBYIO
TPOWHYIO CBs3b. KauecTBEeHHBIE peaKIiy Ha TPOHHYIO CBA3b. CIOCOOBI MOTyIeHUS
Y IPUMEHEHHUE ATIKUHOB.

Apomarnueckue YriieBoJopoisl (apeHsl). ['omMonoruyeckuii psifi apeHoB,
oOmrast hopMyrna, HOMEHKIATypa U U30MEpPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJEKYyJbl OeH3oma. DU3MYECKHE CBOIICTBA apeHOB. XUMUYECKHUE
CBOMCTBa O€H30J1a U €ro TOMOJIOTOB: PEAKLIMHU 3aMEIIeHHs B O€H30IbHOM KOJIBLIE U
YTJIEBOJIOPOJIHOM PpAJMKAJE, PEaKUUU NPUCOCAWHEHUS, OKHCIEHUE TOMOJIOTOB
oenzona. IlpeacraBienne 00 OpUEHTUPYIOLIEM JIEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbLIE Ha TMPUMEpPE AaTKUIbHBIX pPaJUKaOB, KapOOKCHUIHHOMH,
TUAPOKCUIBHOM, aMHHO- W HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoia. [Tomumepuzanus crupona. CrnocoObl moaydyeHus u
IPUMEHEHUE apOMAaTUYECKHUX YTIIEBOJLOPOJIOB.

[Tpupoansiii Ta3. [lonyrHeie HedTsiHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
Kamennslil yronp u npoayKkTsl ero nepepadorku. CnocoObl nepepaboTku HePTH:



MEPEroHKa, KPEKUHT (TEPMHUYECKUM, KaTaATUTHUYECKUN), PUPOPMHUHT, MHUPOJIU3.
[TponykThl nepepaboTku HEPTHU, UX TPUMEHEHUE B TPOMBIIIUIEHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXKY pa3IMYHBIMU KJIACCAMU YTII€BOJIOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOAOPOOB. Peakiuu
3aMelIeHus TajJoreHa Ha TUJIPOKCOTPYINY, HUTPOrPYINMNy, IMAHOTPYIIIY,
amuHorpymnmy. JleiicTBue Ha TrajJOreéHIpPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pactBopa mi€noyu. B3aumopeicTBHe IUrajioreHajJKaHOB C MAarHWMEM M IIMHKOM.
[Tonstue 0 METaJITIOOPTaHUYECKUX COCTMHEHUSX. Hcnons3oBanue
raJOreHIIPOU3BOIHBIX YIJIEBOJOPOJOB B OBITY, TEXHUKE W TPU CHUHTE3E
OpraHUYECKUX BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUYEHHsS] BEHIECTB M HX NPEBpalICHUN:
u3ydeHrne (PU3MUEeCKUX CBOWCTB YIIIEBOJOPOJOB (PaCTBOPUMOCTD), KaU€CTBEHHBIX
peakuuii yrieBoJOpOJOB pPa3IUYHBIX KiIaccoB (oOeciBedynBaHUEe OpOMHOW WU
MOIHOW BOJIbI, PAcTBOpA IEpMaHraHaTa KaJius, B3aUMOJICHCTBUE AalETUJIEHA C
aMMUAYHBIM pacTBOpoM oOkcuma cepedpa(l)), kadecTBeHHOE OOHaApyKEHHE
yriepoja ¥ BOJOpPOJia B OPraHMYECKUX BEIECTBAX, MOJYYEHUE IHTWICHA U
U3y4YEeHHE €ro CBOMCTB, O3HaKomiieHHE ¢ KomiekiusMu «Hedtb» u «Yromby, c
oOpasllaMl TUIaCTMAcC, KaydyKOB M PE3UHBI, MOJEIMUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB U rajOT €HIPOU3BOAHBIX YIIIEBOJIOPO/IOB.

Kucsopoaconep:kanue oprannyeckue coelMHeHHS.

[Ipenenbubie omHOAaTOMHBIE cHUPTh. CTpoeHHe MoOJeKyad (Ha MpuUMepe
MEeTaHoJla M dTaHona). ['omonormueckuit psan, oOmas dopMyna, H30MepHs,
HOMEHKJIaTypa ©  Kiaccupukanusa. Duznueckue CBOMCTBA  NPEHesbHBIX
OJIHOATOMHBIX CIUPTOB. BomopoaHble CBS3M MEXAYy MOJIEKyJIaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEAaKUUMHU 3aMELICHUsS, JeruapaTaluud, OKHUCIEHUS,
B3aUMOJICHCTBHE C  OpPraHMYECKUMU U  HEOPraHMYEeCKUMH  KHUCIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eiCTBHE 3TaHOJIAa U METAHOJIA
Ha opraHu3M uenoBeka. CrocoObl MONMY4YEHUsST U TMPUMEHEHHUE OJJHOATOMHBIX
CIIUPTOB.

[Tpocteie a¢dupsr, HOMeHKIaTypa U H3oMepusa. OcoO0eHHOCTH (PU3UYECKUX U
XUMHYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTBl — OSTUJIIEHIVIMKONb WU TIULEpUH. DU3NUECKUE H
XUMUYECKUE CBOMCTBA: PEAKLIUH 3aMEIIECHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMU
U HEOPraHMYECKHUMHU KHUCIOTaMHU, KAayeCTBEHHAasi peaklyds Ha MHOTOATOMHBIE
criupThl. [IpencraBieHue o MexaHU3ME peaKIUi HYKIEO(QWIBHOrO 3aMEelleHUSI.
HeiictBue Ha opraHuzM uenoBeka. CrocoObl TMOJdy4YyeHUs U MPUMEHEHHUE
MHOT'OATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHUE TUIPOKCOTPYIINbI U
oenzonbHOro sAnapa. dusmueckue cpoiictBa ¢eHona. OCOOEHHOCTH XUMHUYECKUX



cBOMCTB ¢enona. KauecTBeHHble peakuuu Ha QeHod. TokcHuHOCTH (eHoa.
CrniocoObl monydenust v npuMenenue penona. denonpopmManbaeruinas cMoa.

KapOonunbHble COETUHEHUS — albACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHMJIBHOM TpynImbl. ['oMooruyeckue psiibl aabAeruoB U KETOHOB, OO0IIas
dopmyna, uzoMepus U HOMeHKJaTtypa. Du3uyeckue CBOWCTBA allbJCTUIIOB U
KETOHOB. XMUMHYECKHE CBOMCTBA  albJE€TUIOB W  KETOHOB:  PEaKUHUHU
npucoearuHeHua. OKUCIEHUE albJIeru0B, KAYECTBEHHbIE PEAKIIMU HA aJIbJCTHUIbI.
CnocoObl oNTy4eHHs U MPUMEHEHUE aJbJAErU10B U KETOHOB.

OnHOOCHOBHBIE TpeieNibHbIE KApOOHOBBIE KUCIOThl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. 30Mepust 1 HOMeHKIaTypa. Puznueckue cBOMCTBa
OJTHOOCHOBHBIX IMpENENbHBIX KapOOHOBBIX KHUCIOT. BomoponHbIE CBA3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KUCIIOTHBIE CBOMCTRA,
peakuus HTepuPUKaLUU, PEAKIUU C YYaCTHUEM YIJIEBOJOPOAHOIO pajauKaia.
OcoOEHHOCTH CBONCTB MYpaBbUHON KHUCHOTHL. [loHSATHE O MPOU3BOAHBIX
KapOOHOBBIX KHCJIOT — CIOXHBIX 3(pupax. MHOroo6pasue KapOOHOBBIX KHCIOT.
OCcOOEHHOCTH CBOWCTB HENPENENbHBIX M aPOMATHYECKHX KapOOHOBBIX KHCIOT,
JUKapOOHOBBIX KHUCIIOT, THUJIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BBICHIMX
KapOOHOBBIX KHCIIOT: CT€apUHOBAas, MaJbMUTHUHOBAs, OJEUHOBAs, .JUHOJEBAS,
NuHoNeH08as KUCnoThl. CrocoObl MOIYyYeHUs] U NPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['omonoruueckuil psna, oOmas Gopmyrna, HU3OMEpHUsS H
HOMEHKJIaTypa. PuU3NUecKue M XHMHYECKHE CBOWCTBA: THAPOIU3 B KUCIOW U
HIEJIOYHOU CpETIE.

XKupsl. Ctpoenue, puU3NUecKUe U XUMHUYECKUE CBOWCTBA KUPOB: TUAPOIIH3 B
KUCTION U 1ienouHon cpene. OCOOEHHOCTH CBOWMCTB KMPOB, COEPKAIINX OCTATKU
HEIpEAEIbHBIX JKUPHBIX KACIOT. JKupsl B ipupoze.

MpbL14 KaK CONM BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ICHCTBHE.

OOmas xapakTepucTuka yriaeBojoB. Knaccudukanus yrieBoaoB (MOHO-, TU-
U ToiMcaxapujibl). MoHocaxapubl: TJIOK03a, (PpykTo3a, TajlakTo3a, puodo3a,
ne3okcupu6o3za. dusnyeckne cBOCTBa W HaxoxaeHue B npupojge. dorocunres.
XUMHYECKHE CBOMCTBA IITIOKO3bI: PEAKIIMU C YYACTHEM CIIUPTOBBIX U aJIbJIETHIHOMN
IpynIn, CIHPTOBOE W MOJOYHOKUCTIOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYECHHUE B KU3ZHEACATEIbHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabT03a U
nakTo3a. BoccTaHaBiMBarolne U HEBOCCTAHABIMBAIOLIME Aucaxapuasl. ['uaponus
nucaxapunos. Haxoxnenue B mpupone u npumenenue. [lomucaxapuapl: kpaxmail,
IVIMKOTEH W 1eunono3a. CTpoeHHe MaKpOMOJEKYJ Kpaxmana, TJIMKOTeHa |
HEeUIt0I03bl.  PU3MUECKUME CBOMCTBA Kpaxmana M LEJUI0I03bl. XHUMHUYECKHUE
CBOMCTBA KpaxMalla: THAPOJINA3, KAYECTBEHHAs] pEaKkuus C HMOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOIN3, MOIydeHUEe >PUpoB Lewoa03bl. [loHstue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbI M3YUYCHHS BEIIECTB W MX IPEBpaIlcHUM:
PacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJE, B3aUMOJEHCTBUE ATAHOJA C HATPUEM,
OKHCIIEHHE STUJIOBOIO CIHPTA B aIbJIETH] HA PACKAJIIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJIEHUE HTUJIOBOTO CHOUPTA JUXPOMATOM Kayisi (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIETUbl (C THUIPOKCUIOM
muammuncepebpa(l) u  rugpokcupom  menu(ll)), peakuus raunepuHa ¢
ruapokcuaom Menu(ll), xumuuyeckue cBOWCTBa pacTBOpa YKCYCHOM KHCIOTBHI,
B3aUMOJICHCTBHE pacTBOpa TJIOKO3bI ¢ rungpokcugoMm meau(ll), B3aumosnericteue
KpaxMajia C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4 1mo TeMaMm «CrhupThl U
denomnbr», «KapooHoBbIE KUCTOTHI. CIOXKHBIE YPUPBD.

A3oTcoaep:Kalue OpraHnyecKue coenHeHH .

AMUHBI — OpraHUYECKHUE MPOU3BOJIHBIE aMMHaka. Kitaccudukaius aMUHOB:
anudaTUdyeckue W apoMaTHYeCKUe; TMEepBUYHbIE, BTOPUYHbIE M TPETUYHBIC.
Crtpoennie monekyn, obmas (opmyiia, U30MepHUsi, HOMEHKIATypa U (U3NYECKHE
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA aln(aTUUECKHX aMUHOB: OCHOBHBIE CBOWMCTBA,
AJKWIMPOBAHKUE, B3aMMOJICHCTBUE NEPBUYHBIX AMHUHOB C a30THUCTOM KHCIIOTOM.
Conu ankuaaMMOHMUS.

AHWIMH — TpPEACTaBUTE]Ib aMUHOB apomaTudeckoro psana. CrTpoeHue
aHuiIuHa. B3anMHOeE BiMsHUME TPYIN aTOMOB B MoOJIeKyJsie aHuianHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHwInHA. KauecTBeHHBbIE peakiuu Ha aHwinH. CrocoObl
MOJy4eHHs] M TNpUMEHEeHHe anudaruyeckux aMuHOB. [lomydeHue aHWIMHA U3
HUTPOOEH301A.

AmuHokucnotel. HomeHnknarypa u nzomepud. OTaenbHbIE NPEACTABUTENH Ol
AMUHOKUCJIOT: TJIMIUH, ajdaHuH. @DOuU3MYecKhe CBOWCTBA aMUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(OTEpHBIX  OpraHUYECKHX
COCIMHEHU, peaKIys TMOJUKOHICHCAIMA, OO0pa3oBaHUE TMENTUIHON CBS3H.
buonoruueckoe 3HaueHrne aMUHOKUCIOT. CUHTE3 U TUIPOJIA3 TENTUIOB.

benku kak mpupomneie monumepbl. [lepBuuHasi, BTOpUYHAS U TPETUYHAS
CTpYKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJKOB: THUAPOJIMN3, JACHATYpAIMs,
KauyeCTBEHHBIE PEaKIIUU Ha OCTKH.

OKCMEPUMEHTAIbHBIE METOJbl W3YUEHHS] BEIIECTB U HX NPEBpallCHUN:
pacTBopeHHe O€lIKOB B BOJIE, JCHATypalus OENKOB MpPU HArpeBaHHUM, I[BETHBIC
peakuuu Ha O€NKH, pelIeHHuEe OKCIEPUMEHTAJIbHBIX 3a7ad 10 TeMaM
«A30TcoaepKalue OpraHUYeCcKue COCIMHEHUS» U «Pacno3naBanue
OPTraHUYECKUX COCAUHECHUIN.

BricokoMoieKyIsIpHbIE COCUHEHMS .

OCHOBHbBIE MOHATUS XMMUU BBICOKOMOJIEKYJIIPHBIX COEAWMHEHUW: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3AINU, CPEAHSS MOJIEKYIISIpHAs



macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUM —
MOJIMMEPHU3ALIMS U TIOJTMKOHICHCAITHS.

[Tonmumepubie wmatepuansl. [lmactMacchl  (MOMMATUIICH, TOJUIIPOIIMIIEH,
NOJIMBUHUIIXJIOPU,  TOJUCTUPOJ, TMOJIUMETUIMETAKpWIaAT, MOJUKApOOHATHI,
noJvdTWICHTepedTanar). Y THin3aius 1 nepepadboTka MmiacTHkKa.

DNacTOMEpHI: HATypaJIbHBIN Kay4yK, CUHTETUYECKHUE Kay4qyKu
(OyTamMeHOBBIHN, XJIOPONPEHOBBIN, U30MPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHble (XJIOMOK, IEPCTh, MIEIK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKUE (KallpOH U JIABCAH).

[Tonumepsl CHELHAIBHOTO Ha3HA4YEHUs (TeduioH, KeBJap,
AIEKTPOIPOBOIAIINE TTOIUMEPHI, OMOpa3araeMble OTUMEPHI).

OKCIEPUMEHTAIbHBIE METOJIbl H3YUEHMSI BEIIECTB W MX IPEBpaIlCHUM:
O3HaKOMJIEHHE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4yKoB, pEIICHHE OJKCIEPUMEHTAIbHBIX 3a7au To Teme «Pacrno3HaBaHue
MJIaCTMACC U BOJIOKOH.

Pacuérnble 3anaun.

Haxoxnenue MojekynsipHOH (OpMyJibl OPraHMYECKOro COEIMHEHHUS II0
MAacCOBBIM  JIOJIIM ~ DJIEMEHTOB, BXOIAIIMX B €ro COCTaB, HaXOXICHUE
MOJIEKYJISIPHOM  (POPMyJIbl  OpPraHMYECKOro COEAMHEHUs 1o wmacce (00BEMY)
IPOJYKTOB CrOpaHus, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakiMu W/WIM HCXOIHBIX BEIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOro BEIIECTBA HA OCHOBE €r0 XMMHYECKHX CBOWCTB WMJIM CIOCOOOB
MOJIYYEHHUSI, OMpPEACIICHUE JOJU BBIXOJa MPOAYKTa PEAKIUU OT TEOPETUUECKHU
BO3MOKHOTO.

MexnpenIMeTHbIE CBS3H.

Peanuzanusa MexxnpeaMeTHBIX CBSI3€M NPU U3YYECHUH OPTaHUYECKOW XUMHUH B
10 kiacce OCyIIECTBISIETCS 4Y€pe3 HCIMOIb30BaHUME KaK OOIIMUX €CTECTBEHHO-
HAyYHBIX TIOHATHH, TaK ¥ TIOHATHH, TPHHATBIX B OTJACIBHBIX IIpeaMeTax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHATHUS: SIBICHWE, HAYIHBINA (DaKT, TUTIOTE3a,
TEOpHUs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukanus, HaOIIOJIEHWE, H3MEpEHUE,
AKCIIEPUMEHT, MOJI€Jb, MOJIEJTUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, TMPOTOH, HEWUTPOH, MOJEKYyJa,
SHEPTreTUYECKUA ypPOBEHBb, BEIIECTBO, TelO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBa, (DU3WYECKUE BEIUYUHBI, €IUHUIBI H3MEPEHUs, CKOPOCTh, SHEPrus,
Mmacca.

buomorus: kimerka, opraHum3M, 3KocucTema, Ouocdepa, MeraboausMm,
HACJICICTBEHHOCTh, aBTOTPO(HBIA W TETepOTPOdHBIA TUN TUTAHUSA, OpOKEHUE,



dboToCcHUHTE3, HbIXaHHWE, OCJIKHU, YIIAEBOABI, JKUPBI, HYKJICHMHOBBIC KHCIIOTHI,
(bepMEeHTHI.

['eorpadus: mone3Hbie UCKOMIaEMbIE, TOILITUBO.

TexHomorusi: MNHINEBBIE TPOMYKTHI, OCHOBBI PAIMOHAIBHOTO THTAHWUS,
MOTOIIINE CPEICTBA, MaTEPHAIIBI M3 UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XMMHH.

Atom. CocTaB aTOMHBIX sjaep. XUMHUUYECKHUM 3ieMeHT. M3otonbl. CTpoeHue
ANIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHCIIA. DHEPreTUYECKHE YPOBHU U
noaypoBHU. AToMHbIe opOuTanu. Kiaccudpukanusa XuMHU4YECKUX 3JIEMEHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue dJIEKTPOHOB TIO AaTOMHBIM — OpPOHTAJISIM.
DneKTpOHHbIE KOH(UTYypallMi aTOMOB 3JIEMEHTOB MEPBOr0—4ETBEPTOrO MEPUOI0B
B OCHOBHOM U BO30YXIEHHOM COCTOSIHUH, SJIEKTPOHHbIE KOH(UTypaiu HOHOB.
DJIEKTPOOTPHUIIATEIIHBHOCTD.

[Tepuonnueckuit 3akoH u [leprnonnyeckass cucremMa XUMUYECKUX DJIEMEHTOB
JI.N. Menneneea. CBs3b nepuoanyeckoro 3akoHa u llepuoguueckoil CUCTEMBI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMUYECKHUX DJIEMEHTOB U 00pa3yeMbIX HMHU
NPOCTBIX H CJHOXHBIX BEMIECTB MO TpylnmaM ¢ [epuoJaM. 3HA4YEHUE
nepuoanyeckoro 3akona /.M. Menneneena.

XuMHYecKasi CBsA3b. BHAbl XUMHMYECKOM CBS3U: KOBaJCHTHAs, MOHHAas,
MeTauindeckas. MexaHu3mbl 00pa30BaHUS KOBAJECHTHOW CBSI3M: OOMEHHBIN U
JOHOPHO-aKIENTOPHBINA. DHEPrus U JjuHa CBA3U. [1oJIsIpHOCTD, HANIPABIEHHOCTH U
HACBIIIAEMOCTh KOBaJIECHTHOW CBA3U. KpaTHbele cBs3u. BogopongHas CBsA3b.
MexXMOoneKysIpHbIE B3aUMOJICUCTBUS.

BajnieHTHOCT, W BaJIeHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHEHUN
AJIEMEHTOB BTOPOTO MEPUO/A).

[IpencrapiieHre 0 KOMIUIEKCHBIX coeMHEHUsX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILUTIEKCOOOpa3oBaTeib, JUTaHAbl. 3HAYCHUE KOMIUIEKCHBIX COEIMHEHUH.
[ToHsTHE O KOOPAMHALMOHHOW XUMUH.

BemectBa  MOJIEKYJISIPHOTO Y HEMOJIEKYJSIPHOTO  CTPOEHUA.  THIBI
KPUCTAINTMYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonstne o mucnepcHbix cucremax. McrtuHublie pactBopsl. IlpencraBnenue o
KOJUTOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALlUM PacTBOPOB:
MaccoBas J0JIi1 BELIECTBA B PACTBOPE, MOJISIpHAsA KOHLEHTpauus. Hacelennsie u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHcTamoruaparsl.



Knaccudukaiys u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUAIIbHBIC
HA3BaHUA OTJEIbHBIX IPEACTABUTENIEH HEOPTAaHUYECKHUX BEIIECTB.

Knaccudukanms XuMudeckux peakiuii B HEOPraHWYECKOW M OpraHuYeCcKOn
XUMHUU. 3aKOH COXPAHEHMSI MAacCChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpAIICHUS
SHEPIUM MPU XUMUYECKUX peakiusix. TeraoBbie d3POEKThl XUMUYECKUX PEaKIU.
TepmoxuMuyeckre ypaBHEHUSI.

CKOpOCTh XMMHYECKOW peaKInu, €€ 3aBUCUMOCTh OT Pa3jIUYHbBIX (PaKTOPOB.
['omoreHHbie U reTeporeHHbie peakiuu. Katanus u kaTaau3aTopsl.

OGpaTtuMbie 1 HeOOpaTUMbIE PeaKIi. XUMHUYECKoe paBHOBecrue. KoHcTaHTa
XUMUYECKOro paBHOBecusi. DaKTOpbI, BIMSIONIME HA MOJIOKEHUE XUMHYECKOIO
paBHOBECHSI: TEMIIEpATypa, JAaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYaCTBYIOIIHNX B
peakuuu. [Tpunnun Jle [larense.

Onekrponutuyeckass guccouuanusi. CuibHble W cjaOble 3JIEKTPOJIMUTHI.
Crenenp auccounanuu. Cpena BOOHBIX pPAacTBOPOB: KHUCIOTHAas, HEUTpalibHAs,
mienounas. Bomopoausiii mokazarens (PH) pactBopa. I'maponus comeit. Peakiyu
MOHHOI'0 OOMEHa.

OKUCIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHCIICHUS.
Okucnutenb W BOCCTaHOBUTENb. [Ipomecchl OKHUCIEHHUS W BOCCTAHOBIICHMUS.
Baxnelmme OKUCIUTENM W BOCCTAHOBUTENU. MeETOA 3JIEKTPOHHOro OasnaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIUIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHs] BEHIECTB M HX NPEBPALICHUN:
pa3lioKEHHWE TEPOKCHAAa BOJAOPOJAa B MPUCYTCTBUM KaTalu3aTopa, MOJEIU
KPUCTAINTMYECKHUX PEIIETOK, TPOBEJACHUE PEAKIIUi HOHHOTO 0OMEHa, ONpe/IeieHue
Cpelbl pacTBOPOB C TOMOIIBI) HWHJIMKATOPOB, W3YYEHUE BIMSHUSA Pa3TUYHBIX
(GakTOpOB Ha CKOPOCTb XUMHUYECKOM peaKIMu M TMOJIOKEHUE XUMHYECKOTrO
PaBHOBECHSI.

Heoprannyeckasi Xumusl.

[Tonoxxenne HemeraisioB B llepuoanyeckon CHUCTEME  XHMHUYECKUX
anemeHtoB J[.M. MeHpeneeBa u 0COOEHHOCTH CTpOeHUsI UX aToMoB. Duznyeckue
CBOMCTBA HEMETAJUIOB. AJUTOTPOIUS HEMETAJJIOB (HAa MPUMEPE KHUCIOPOJa, CEPHI,
docdopa u yrieposa).

Bonopon. Ilonydenue, ¢usnueckre M XUMUYECKHE CBOMCTBA: PEAKIUU C
METajulaMd M HEMETajulaMd, BOCCTAHOBUTENbHBIE CBOWCTBA. [ 'UAPUABL
TomIMBHBIE 3TIEMEHTHI.

I'amorensl. Haxoxnenwe B mpupoje, crnocoObl MOdydeHUs, (PU3UUYECKUE U
XUMUYECKUE CBOWCTBA. ['aioreHoBomopoabl. BaxHelmme KUCIOpOACOIEpKaAIIUE
COEIMHEHUS TanoreHoB. JlabopaTopHble W TMPOMBIILIIEHHBIE CTIOCOOBI TOTYyUEHUS
rajgoreHoB. [I[pumeHeHune rajJoreHoB U uX COCIMHEHHM.



Kucnopoa, o3zon. JlaGopaTopHble U MPOMBIIUICHHBIE CIHOCOOBI TOJTYYEHUS
Kkuciopona. Ou3nueckue U XMMUYECKUE CBOWCTBA U NMPUMEHEHHE KHUCIOPOAa U
030Ha. OKCUABI U IEPOKCHUIBI.

Cepa. HaxoxneHnue B mpupojie, CHOCOObI TONy4YeHUs, (PU3NUECKUE U
xumuueckue cBoiictBa. CepoBomopon, cyiabduasl. Oxcun cepoi(1V), okcun
cepri(VI). Cepnucras u cepHas KHCIOTHI M uX cond. OCOOCHHOCTH CBOMCTB
CEepHOU KUCTOTHIL. [IpuMeHeHue ceprl U €€ COeTUHEHHUI.

A30T. HaxoxnaeHue B TMpupojie, CHOCOOBI TONy4YEHUs, (PUINUECKUE U
XUMHYECKHE CBOMCTBA. AMMUAK, HUTpUIbl. OKCUABI a30Ta. A30THUCTast U a30THaA
KHCIJIOTHI M UX cot. OCOOEHHOCTH CBOMCTB a30THOM KHCIOTHI. [IpumMeHeHue a3zora
U €r0 COCIMHECHUN. A30THBIE yI00pEHUSI.

®docdop. Haxoxaenue B mpupoje, CHocoObl ModydeHUs, (puznueckue u
xumuuyeckue cBorcTtBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kucnora u e€ comu. [lpumenenue ¢ocdopa u ero coeauHeHuii. docdopHbie
ya00peHus.

Yraepon, HaxoXJIeHWE B HpUpoOJE. AJUIOTPOINHbIE  MOAU(DUKALIIN.
duznyeckue W XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcun yriepona(ll), oxcun yranepoma(lV), yrompHas kucimora u e€
coiu. AKTHBUPOBAHHBIA yroyb, ajncopOuus. DynnepeHsl, rpadeH, yriepoIHble
HaHOTPYOKU. [IpuMeHeHne MPOCThIX BEIIECTB, 0OPAa30BaHHBIX YIJIEPOJOM, U €T0
COEeIMHEHUH.

Kpemunii. Haxoxnenue B mpupone, CrocoObl MOMy4eHHs, (PU3UUYECKHE U
xumudeckue cporctBa. Oxcup kpemuusA(lV), kpeMHUEBas KHUCIOTA, CUIJIMKATHI.
[IpumeHeHue kpeMHus U ero coequHeHu. CTEKs10, ero nojydeHue, BUIbl CTEKIIA.

[Tonoxxenne MeramoB B Ilepuoandeckoli cUCTEME XUMHYECKUX SJIEMEHTOB.
OCOOCHHOCTH CTPOSHHS DJJIEKTPOHHBIX O0O0JOYEK aToMOB MeTaioB. OOmue
¢dusnueckue cBoWcTBa MeTaioB. [IprMeHeHHe MEeTaluiOB B OBITY M TEXHUKE.
CnuiaBbl METaJIOB.

DNEeKTPOXUMHUUYECKUN  psJl  HampsbkeHuid  MertamioB.  OOmiye  crnocoOsbl
MOJIyYEHUS METaJJIOB: TUAPOMETAILTYPIus, MUPOMETAJTYPrusi,
anektpomeramnyprusi. [lonarue o koppo3un MmetawioB. CrnocoObl 3alIuThl OT
KOPpPO3UHU.

O6mras xapakrepuctuka metamioB |A-rpynmnel [lepuonnueckoid cucTEMBI
XUMUYECKUX OJJIEMEHTOB. Hartpwii w kanmuii: mnomydeHue, (U3UYECKUe U
XUMUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mias xapakrepuctuka merayioB |IA-rpymmer I[leprogudyeckoit cuctemsl
XUMUYECKUX OAJIEMEHTOB. Maruuii W KaJblMidi: TONy4eHHe, (U3HUYECKHEe U
XUMUYECKUE CBOMCTBAa, MNPUMEHEHHE IMPOCThIX BEIIECTB M HMX COEAUHEHUH.
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS!.



AJIIOMUHUN: TIOTy4yeHne, (GU3NIecKrue U XUMUYECKHE CBOMCTBA, TPUMECHECHHUE
NPOCTOTO BEIECTBA M €ro coeauHeHuil. AmdoTrepHble CBOWCTBAa OKCUAA U
TUAPOKCUAA ATFOMHUHUS, TUAPOKCOKOMILIIEKCHI alTFOMUHUS.

O6mias  xapakTepucTHKa MeTauioB 1o0OouHblX noarpynn (b-rpymnm)
[lepnoguueckon CUCTEMbI XUMUYECKUX JJIEMEHTOB.

®u3nYecKrne U XMMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCUibl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u nuxpomarsl, UX
OKHCJIUTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHeHre XpoMa.

OU3nUecKue MU XHUMHUYECKME CBOMCTBA MapraHila M €ro COCIUHECHUN.
Baxmneiimue coenunenuss wmapranna(ll), wmapranua(lV), wmapranma(VI) wu
mapranua(VIl). Ilepmanranat kanusi, €ero OKUCIUTEIbHbIE CBOMCTBA.

Ou3NYECKNEe U XMMHUYECKHE CBOMCTBA Keje3a U ero coenuHeHnil. OKCuasl,
ruapokcuanl u conu xeneza(ll) u xenesa(lll). [Tonyuenue u npuMeHeHue xKene3a
U €ro CIUIaBOB.

du3nyecKrne 1 XMuMHYECKUE CBOMCTBA MeH U €€ coenuHeHuid. [lomyyenue n
MPUMEHEHHUE MEJU U €€ COCTMHECHU .

[uuk: momydyeHue, (u3MUeckue U XHUMHUYECKHE CBOHCTBA. AMQOTEepHbIE
CBOWMCTBA OKCHJIa U THUJIPOKCH]IA [IMHKA, THIPOKCOKOMILIEKCHI ITMHKA. [I[puMenenue
IIMHKA U €T0 COCTMHEHUIL.

DKCNEPUMEHTAIbHBIE METOJIbl W3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
u3ydeHre oO0pa3lloB HEMETaJUIOB, TOpeHHue cephl, gocdopa, xene3a, MarHus B
KHCIIOpPOJIe, M3Yy4YeHUE KoJUeKIuu «MeTalibl M CIUIaBbl», B3aUMOJECHCTBUE
HIEJIOYHBIX U IIETOYHO3EMENbHBIX METAJIJIOB C BOJOM (BO3MOXKHO UCIIOIh30BAHUE
BUJICOMATEpPUAJIOB), B3aUMOJICHCTBHE IIMHKA W jKelie3a C pacTBOpaMH KHUCJIOT U
HIEJI0YEH, KAYECTBEHHBIE PEAKIIMU HA HEOPraHMYECKUE aHUOHBI, KATUOH BOAOPOJA
U KaTUOHBI METAJUIOB, B3aUMOJAECHCTBUE THAPOKCUIOB ATIOMUHUS M IMHKA C
pacTBOpaMH KHUCJIOT U WIIENOYEH, PEHICHUE SKCIIEPUMEHTAIBHBIX 33Ja4 [0 TeMaM
«l"amorensl», «Cepa u €€ coenuHeHUs», «A30T U (hochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX TOATPYII», «MeTanibl TOOOYHBIX MOATPYIII».

XUMHUSA U KM3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUS yenoBedecTBa. [lonsaTue
O Hay4YHbBIX MeETOAAaxX I[IO3HAHUS W METONOJOTHH HAy4YHOTO HMCCIEI0BAHUS.
Hayunble npuHUOMNBI OpraHu3aluu XUMHUYECKOr0 IPOU3BOACTBA. [IpoMblIlLieHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEUIITNX BEIIECTB (HA MPUMEPE MPOM3BOJCTBA aMMHAKa,
CEepHOM KHUCIOTHI, MeTaHoJa). [I[poMBITIIIEHHBIE CITOCOOBI MOMYYEHUSI METAIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHHUE OKPYKAKOUIEH CpElbl U €ro MOCIEICTBUS.
Ponb xuMuu B o6ecriedeHnH SHEPTeTUUECKOM 0€30MacHOCTH.

Xumusgs H© 340pOBbe denoBeka. JlekapcTtBeHHble cpencrtBa. lIpaBmiia
UCII0JIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUIIMHBI.



XUMMS I OCHOBHBIC KOMIIOHEHTHI, MUIIEBLIC J00aBku. Poib Xumuu B
o0ecIeYeHUH MMUIIEBOM 0€30ITaCHOCTH.

Kocmernueckne m mapdromepHsie cpenctBa. beitoBas xumus. [IpaBwmma
0€e30MacHOr0 MCHOJb30BaHUSl MpenaparoB OBITOBOW XWMHH B IOBCEAHEBHOMN
JKM3HU.

XUMHUSI B CTPOUTENILCTBE: BAXKHEUIIIME CTPOUTEIbHBIE MaTepHuaibl (IIEMEHT,
OCTOH).

XuUMHS B CENTbCKOM X03siicTBE. OpraHuecKue U MUHEpaJIbHbIE YI00pECHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTE€pUabl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuansl ais anekTpoHukd. HaHoTexHonoruu.

Pacuérnrblie 3amaun.

Pacuérel: Macchl BemiecTBa UM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOrO W3 YYaCTBYIOIIUX B PEAKIMU BEIECTB,
Macchl (00bEMa, KOJMMYECTBA BEIIECTBA) MPOAYKTOB pEaKIUU, €CIU OJHO U3
BEIIECTB MMEET MpHUMECH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peakuuu, €CIu OJHO M3 BEHIECTB JAHO B BHUAE pPacTBOpa C ONPEACIEHHOMN
MAacCCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MACCOBOM [JIOJA W MOJSPHOMN
KOHIICHTpAllMM BEIIECTBA B PAcTBOpPE, JOJH BbIXOJA IPOAYKTAa pPEAKIUH OT
TEOPETUYECKH BO3MOKHOTO.

MexnupeamMeTHbIe CBA3H.

Peanmuzanus  MeXOpeaMETHBIX  CBA3€d MPH  H3YyYCHHH  OOImed u
HEeOpraHnyeckoi XumMuu B 11 Kiacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHATHHI, IPUHATHIX B OTACIIBbHBIX
peaMeTax €CTECTBEHHO-HAYYHOT'O LUKJIA.

OO0uue ecTeCTBEHHO-HAyYHbIE TIOHATHUSA: SBJICHUE, HAYYHBbIN (akT, TUIIOTe3a,
TEOpHS, 3aKOH, aHAJIU3, CMHTE3, KiIacCHU(HKAIMS, EePUOIUIYHOCTh, HAOIIOACHUE,
U3MEPEHHE, IKCIEPUMEHT, MOJAEIb, MOAEIUPOBAHUE.

®usuka: Marepusi, MHUKPOMHUP, MaKpOMHp, aTOM, DJJEKTPOH, TPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJIa, SHEPT€TUYECKUN YPOBEHb,
BEIIIECTBO, Teno, O0BEM, arperaTHoOe€ COCTOSHHE BEIIEeCTBA, HACATbHBIM Tas3,
bu3nYecKre BETUYNHBI, €IUHUIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHUs, Macca.

buonorus: kierka, opraHusM, dKocuctema, ouocdepa, MeTaboInu3M, MaKpo-
¥ MUKPOAJIEMEHTHI, OCIIKH, KUPBI, YIJIEBOAbI, HYKJIEMHOBBIC KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB U IMOTOK YHEPTUU B IKOCUCTEMAX.

I'eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOTLIUBO,
pecypchl.

TexHOJIOrus: XUMHUYECKas MPOMBIIUIEHHOCTh, METAJUIYPrUsi, CTPOUTEIbHBIE
MaTEpPUAIIbI, CEIbCKOX035IMCTBEHHOE MPOU3BOJICTBO, MUIIECBAs MPOMBIILICHHOCTD,
dbapmarieBTHYECKAS MPOMBIIIEHHOCTb, MPOU3BOACTBO KOCMETHYECKUX



nmpemnaparoB, IPOU3BOACTBO KOHCTPYKIHHOHHBIX  MATCpUaJIOB, OJJCKTPOHHAA
IMPOMBIIIIJICHHOCTb, HAHOTCXHOJIOT'HH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TIPOI' PAMMBI 110 XUMHWN
HA YTJIYBJIIEHHOM YPOBHE CPEJJHEI'O OBIIET'O OGPA3OBAHIA

JIMUHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBUM € CHCTEMHO-IESITEILHOCTHBIM MOJAXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJbTATOB OCBOCHUSI NpeaMeTa «XHMHUS» Ha YPOBHE CPEIHErO
oOmiero o0Opa3oBaHUsS BBIICICHBI CJICAYIONIME COCTaBIAIONIME: OCO3HAHUE
OOyYaloIMMHUCS POCCUMCKOM TPaKJAHCKOM HJIEHTUYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOIIPEACICHNUIO; HAIMYUE MOTUBAIUHU K
00y4eHHI0; TOTOBHOCTh MW CIIOCOOHOCTh OOYYaIOIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMU B OOLIECTBE TMpaBWIaMU M HOPMaMu TOBEJCHHUSA; HalU4yue
IPaBOCO3HAHMS, IKOJIOTUUECKON KYJIbTYpPbhl; CHOCOOHOCTh CTaBUTH IIEJIN U CTPOUTH
JKM3HCHHBIC IIJIaHEI.

JIM4yHOCTHBIE pPE3yJbTaThl OCBOCHUS TIpeaMeTa «XHUMHUS»  OTpPaKaroT
c(hOpMUPOBAHHOCTb OIbITA [MO3HABATEILHOW M TMPAKTUYECKOU JIESITEIBLHOCTHU
00yyJaromuxcs B Mpoliecce peajin3alu 00pa3oBaTeIbHON eI TEIbHOCTH.

JIM4yHOCTHBIE pE3yJabTaThl OCBOCHUSA IIpeAMETa «XHUMHUA» OTPAXKAIOT
c(hOpMHUPOBAHHOCTH OIIBITA ITO3HABATECIILHOM M TMPAKTHYCCKOW JIEATEIHbHOCTH
oOyyJarommxcsi B MpOIEecce pealn3ainud o0pa3oBaTeIbHON JEATETbHOCTH, B TOM
YHCJIC B YaCTU:

1) rpamaaHCKOro BOCIIMTAHMS .

OCO3HAHMS 00YJAIONTUMUCS CBOMX KOHCTUTYIIMOHHBIX TPaB U 00sI3aHHOCTEH,
YBAKEHUS K 3aKOHY M MPABOIOPSJIKY;

MPEJACTABICHUS] O COIMAIbHBIX HOpPMax M MpaBWIaX MEKINYHOCTHBIX
OTHOIIECHUHN B KOJIJICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW JESITEIbHOCTH IIPU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEIICHWH Y4YEOHBIX W IMO3HABATENbHBIX 3aJ1ay, BHIIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTH TIOHMMaTh M TIPUHUMATh MOTHBBI, HAaMEpPCHHS, JIOTHKY H
aAprYMEHTBI IPYTUX MPHU aHAIU3€ PA3IMYHbIX BUJIOB YUECOHOU NESITEIHHOCTH;

2) IaTPUOTUYECKOTO BOCIIUTAHMS

IIECHHOCTHOT'O OTHOIIECHHUS K MCTOPUYECKOMY M HAy4YHOMY HACJEAUIO
OTE€YECTBEHHON XMMUH;

YBaXXEHUSI K TPOLIECCY TBOPUECTBA B 00JIACTM TEOPUM M MPAKTUYECKOIO
MPUIOKEHUSI XWMHUH, OCO3HAHUSI TOTO, 4YTO JaHHbIE HAYKHM €CTh pE3yJIbTar
JUIMTEIBHBIX ~ HAOMIOJCHUN, KPOIMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  TOMCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;



UHTEpeca M T[O3HABATEIbHBIX MOTHBOB B IMOJYYEHHUH U TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIMU O MEPEIOBBIX JTOCTHXKEHHSIX COBPEMEHHOM OTE€YECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 MOBE/ICHNUS;

CIIOCOOHOCTH OLICHWBATh CUTYAllUH, CBSA3aHHbIE C XUMUYECKUMU SBJICHUSMH,
U IIPUHUMATh OCO3HAHHBIE PEUICHUsS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEACHUE U TOCTYNKH CBOMX TOBApPHILEH C
NO3ULMI HPABCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHHMS IOCIEACTBUN
MOCTYIIKOB;

4) popMuUpoOBaHHs KYJIbTYPHI 310POBbS:

NOHMMaHUsl EHHOCTEN 310poBOro U 0Oe3omacHoro o0pasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOmoeHuss mpaBui Oe30MacHOro oOpamlieHusi C BElIeCTBaMU B OBITY,
MOBCEHEBHOM JKU3HU, B TPYAOBOU JEATENBHOCTH;

NOHMMAaHUS LEHHOCTHM TNPaBWI HHIWBUIYAIBHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEJICHUS B CUTYalUAX, YIPOKAOIIUX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHMS TOCIEACTBUN M HENPUITUS BPEAHBIX NPUBBIYEK (YHOTpEOJICHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€0OHO-HCCIIE0BAaTEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JAPYrHMX BHJAX
NeSITEeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTH€ B PEIICHWH MPAKTUYECKUX 3a/ad
COIIMAIbHOM HAIMIPaBIEHHOCTHU (B paMKax CBOETrO KJacca, IIKOJbI);

UHTEpeca K MPAaKTUYECKOMY M3YUYEHHUIO MPOPECCUuil pa3iIudyHOro poja, B TOM
YlCJie HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJIAM TPYyJla U PE3yJIbTaTaM TPYIOBOM JESITENbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY WHIMBHUIYaJIbHOW TpPAEKTOPUU
oOpa3oBaHus, Oyayuied mnpodeccuu W pean3aluud COOCTBEHHBIX MKU3HEHHBIX
IUTAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHH, UHTEPECOB U
noTpeOHOCTEN 001IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTHYECKH 1E€JI€CO00Pa3HOr0 OTHOILIEHUS K MPHUPOJAEC KaK HCTOYHUKY
CYILIECTBOBAHMSI JKU3HU Ha 3eMIIE;

NOHMMaHUs TJ00ATbHOIO XapakTepa SKOJIOrMYeCKUX MpoOJeM, BIMSHUSA
AKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIBHON CPEibl;



OCO3HAHUS HEOOXOJMMOCTH WCIOJb30BAHUS JIOCTHIXKCHUM XUMHUHU IS
pelIeHHsT BOMPOCOB PallMOHAIBHOTO MPUPOI0IO0Ib30BAHMUS;

AKTUBHOIO HENPUATUA JCUCTBHHM, TMNPHUHOCAIIUX BpEH OKPYKAKOUIEH
OPUPOJHON Cpelie, YMEHUsI MPOTHO3UPOBATH HEOJIArONPUSTHBIE IKOJOTUYECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUNA U NPENOTBPALIATh UX;

HAJIUYMS Pa3BUTOrO SKOJIOTMYECKOr0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYpHI,
OIbITa NEATEIbHOCTH JKOJIOTUYECKON HAIPaBJIEHHOCTH, YMEHUS
PYKOBOACTBOBATbCA MMM B IIO3HABATEIBbHOW, KOMMYHMKATHBHOM M COLHUAIBHOU
MpPaKTUKE, CIIOCOOHOCTM M YMEHHS AaKTHUBHO NPOTUBOCTOSTH HJCOJIOTHU
xemodoouu;

7) IEHHOCTH HAYYHOT0 MO3HAHMS

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOM MPAKTUKH;

NMOHUMaHMS CrnenuUKA XUMHU KaK HayKd, OCO3HaHUA €€ polu B
(GbopMHUPOBAHWY PAlMOHATHHOTO HAYYHOTO MBINUICHHUS, CO3JaHWUU IIETOCTHOTO
NpeACTaBICHUS 00 OKPYXKAIOIIEM MHUpE KaK O €IUHCTBE MPUPOJBI U YEJIOBEKA, B
MO3HAHUHM TPUPOAHBIX 3aKOHOMEPHOCTEH U pelIeHuU MpoOjeM COXpaHEHUS
IIPUPOAHOTO PABHOBECHS,

yOeXKIEHHOCTH B  OCOOOM 3HAYMMOCTH XUMHUHM JJIi  COBPEMEHHOM
HMBWIN3AlMA: B €€ TYMAaHHCTUYECKOW HAINpaBICHHOCTA W BaXXHOM pOJM B
CO3JJaHMM HOBOW 0a3bl MaTepUaIbHOH KYJIBTYPhl, B PEIICHHH TJI00AIBHBIX
npo0jeM YCTOMYMBOTO PAa3BUTHS YEIOBEYECTBA — CBHIPhEBOM, DHEPIrETHYECKOM,
MUIIEBOM U SKOJIOTUYECKOU 0€30MacHOCTH, B Pa3BUTHH MEAUIMHBI, 00eCTIeYeHUN
YCJIOBUH YCTEIIHOTO TPYJa U SKOJOTHUECKH KOMGMOPTHOM JKU3HU KaXJ0ro 4ieHa
0OIIIECTBA;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTU: TOHUMAHUSA CYIIHOCTH METOJ0B
MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CLOCOOHOCTH HCMOJIb30BaTh
noJiydyaeMble 3HaHUS JJIs aHaju3a U OOBSICHEHUsI SIBICHUM OKPYXKaIoIIero Mupa u
MPOUCXOAIINX B HEM U3MEHEHUH, yMEHUS JieJlaTh 00OCHOBAHHBIC 3aKIIOUCHHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W WMEIONUXCS JaHHBIX C IMEThI0 TOJYYCHUS
JIOCTOBEPHBIX BBIBOJOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XHUMHUYECKHE 3HAHUS IS
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAITUsX;

WHTEpEca K NO3HAHUIO, UCCIIEIOBATENBCKOM JEATENbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEpPHIBHOMY  OOpa3OBaHUIO U
caM0ooOpa30BaHMUIO, K AaKTUBHOMY IIOJIY4EHHUIO HOBBIX 3HAaHUM IO XUMUU B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM TpyJla B pa3au4HbBIX chepax npodecCHoHaTbHON
NEATENbHOCTH.



METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHSI MTPOTPAaMMBI TI0 XMMHUH Ha YPOBHE
cpeaHero oo1iero 00pa3oBaHUs BKIIIOYAIOT:

3HaYuMble i1 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyYarOIIUXCS
MEXKTUCIIUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIC MOHSTHS, OTPAXKAIOIIUE
IIEIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeNU(UKy METOJO0B TIO3HAHMS,
UCIIOJIb3yEeMBIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO, SHEPTHs, SBIICHUE,
npoIiecc, cucTeMa, HaydHbli (DakT, MPUHIIHI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsl, UCCIIETOBAaHNE, HAOIIOIeHUE, N3MEPEHUE, IKCIIEPUMEHT U IPYTHC);

YHUBEPCAIbHBIC Y4eOHbIE NEHCTBUS (TO3HABATEIbHBIC, KOMMYHHKATHUBHEIE,

peryJsaTUBHEIC), o0ecreunBaroIIme dbopmupoBaHue GyHKITMOHATBHOM
TPaMOTHOCTH U COIMATILHOW KOMITETEHITH 00YJarOIIHXCs;
CIIOCOOHOCTH OO0 yJarOIIIXCS UCIIOJIb30BaTh OCBOCHHBIC

MEXIUCUUIUTMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEPCAJIbHbIC yueOHbIC
JEUCTBUS B MIO3HABATEILHOM M COIMAIIBHOM MIPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PEryISTUBHBIMU
IEUCTBUSIMU.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

1) 6a3oBble JIOrHYeCKHUE TeHCTBUS:

CaMOCTOSITeILHO  (OPMYNIHpPOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpENENsATh 1eNU JEITEIbHOCTH, 3aJaBasi MHapameTpbl W KPUTEPUU UX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTaThI AESTEILHOCTH C MIOCTABJICHHBIMHU IIEIISIMU;

UCIIOJIb30BaTh TMPU OCBOCHMHM 3HAHUM MPUEMBI JIOTMUYECKOTO MBbIIIJICHUS
BBIJICJISITh XapaKTEpPHbIE MPU3HAKU MOHATHUN M YCTAHABJIMBATh WX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIIUE MOHATHS JJISI OOBSICHEHUS OTJEIBHBIX (PAKTOB U
SIBJICHUU;

BBIOMpaTh OCHOBAaHMS W KPUTEPUU I KJacCU(PHUKAIMU BEIIECTB H
XUMHYECKUX PEaKIIUK;

yCTaHABJIMBaTh NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKAY H3YyYaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYyXJCHHUS (MHIYKTUBHbBIC, JEIYKTUBHBIC, IO
AQHAJIOTUM), BBISBIISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHUS B pPacCMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3AKIIFOUCHUS;

MPUMEHSATh B MPOIECCE MO3HAHMS HCIOJIb3yeMble B XUMHH CUMBOJMYECKUE
(3HAKOBBIC) MOJIEIIH, MPEOOPA30BHIBATE MOJICIIBHBIC MPEICTABICHUS — XUMUYCCKUN
3HaK (CHMBOJI) DJIEMEHTa, XUMUYecKkas (opmysa, ypaBHEHHE XHUMHYECKOU



peakMM — TMPU PEHICHUW YYEOHBIX TO3HABATENBHBIX M IMPAKTHYCCKUX 3aj1ad,
NPUMEHSITh Ha3BaHHbIE MOJIENIbHBIC TIPECTABICHUS ISl BBISBJICHUS XapaKTEPHBIX
PU3HAKOB U3yYaeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbI€e HCCIeI0BaTeIbCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAMU METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB M XUMHUYECKUX
peaKIui;

dbopMyIHpOBaTh 1ETU U 33/1a4U UCCIICIOBAHUS, UCTIOIh30BaTh MMOCTABICHHBIC
U CaMOCTOSITENbHO C(HOPMYIUPOBAHHBIE BOIMPOCH B KAayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIsi (DOPMUPOBAHUSI TUIOTE3BI MO MPOBEPKE MPABUIBLHOCTHU
BBICKA3bIBAEMbBIX CY>KJICHUN;

BJIQJICTh HAaBBIKAMH CaMOCTOSTEIHHOTO IUJIAHUPOBAHHMS U TPOBEACHUS
YUYEHUYECKHX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
npolecca, CaMOCTOATENbHO MPOrHO3UMPOBATH €ro pe3yibTar, (HopMyaupoBaTh
000011I€HHS U BBIBOJIbI OTHOCUTENHHO JIOCTOBEPHOCTH PE3YJIHTATOB UCCIICIOBAHUS,
COCTaBJIATh OOOCHOBAHHBIN OTYET O MPOICIIAHHON paboTe;

OpUOOpETaTh OMNBIT YYEHUYECKOHM HCCIIEOBAaTEIbCKOM U MPOEKTHOM
NESATENbHOCTH, MPOSIBISTH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbBHOMY
MOWCKY METOJIOB pEIICHUS MPAKTUYECKUX 3a]ad, MPUMEHEHUIO PpPa3InYHBIX
METOJI0B MTO3HAHUS.

3) pa6ora c nundopmaunueii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX WHPOpMauK (HAy4HO-
NOMyJIsipHAasl JIUTEpaTypa XUMHYECKOTO COJEpKAHUsS, CIPABOYHBIC TOCOOMS,
pecypcbl IHTEpHeTa), aHanmu3upoBaTh MHMOPMALMIO PAa3IMYHBIX BUAOB U (HopM
peaCTaBIeHUs, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTHUBOPEUYUBOCTb;

dbopMynHpOBaTh 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOJBI MPU TOUCKE U
oroope wHPOpMANHMKM, HEOOXONMMOW Jis BBIMOJHEHUS YYEOHBIX 3aaad
ONPEIEIIEHHOr O TUIIA;

OpUOOpPETaTh OMNBIT MCIOIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMAIBbHYIO  (OpMY  NIpEICTaBIICHUS
uHdopManuu (cxembl, rpaduKH, TUarpaMmbl, TaOJIUIIbI, PUCYHKH U APYTHUE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KayeCTBE CpeICTBAa MpuU paboTe C
XUMUYECKON WHGOpMAIME: TPUMEHSITh MEXKIpeaAMEeTHbIe ((Du3udeckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (OpMYJIbl, aOOpeBHATYpbl, HOMEHKIIATYPY;

HCITIOJIb30BATHh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAI'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂZ



3a/1aBaTh BOMPOCHI 10 CYIECTBY OOCYK/1ae€MOM TEMBI B XOJI€ IMAJI0Ta U/WUiIH
JUCKYCCHUH, BBICKA3bIBATh HJI€U, ((OPMYIUPOBATH CBOU MPEMIOKEHUS
OTHOCHUTEIIbHO BBINIOJHEHHS IPEAJIOKEHHON 3a1a4H;

BBICTYIIATh C MPE3EHTALMEN PE3YJbTaTOB ITO3HABATEIBHOU JEATEIbHOCTH,
IIOJIyYEHHBIX CAMOCTOSITENBHO WM COBMECTHO CO CBEPCTHUKAMMU IIPU BBINIOJIHEHUH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUUECKOW padOThl MO MCCIEAOBAHUIO CBOMCTB
M3Yy4aeMbIX BEIIECTB, pean3alui y4eOHOTo MPOeKTa, U (hOPMYJIUPOBATH BHIBOJBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIENOBAHUN IMYTEM COTJIACOBAHUSA MO3ULMNA B
X0J1e 00CYXJIeHUSI 1 0OMEHAa MHECHHSIMU.

PeryisiTuBHBbIC YHHBeEpCaJbHbIe YUeOHbIE 1eliCTBUA:

CaMOCTOSITENILHO IUIAHUPOBAaTh M OCYLIECTBIATh CBOK ITO3HABATEIIbHYIO
JESITeNbHOCTb, ONpeaensas €€ Leau M 3a4ayd, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOAMMOCTH KOPPEKTHpPOBAaTh NpPE/UIaraéMblii aJfOPUTM JACUCTBUM Hpu
BBINIOJITHEHUM YYE€OHBIX M UCCIENOBAaTEIbCKUX 3aJad, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIN crmoco0 HMX peuieHuss ¢ Y4YETOM TOJYyYEeHHS] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIMIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIEATEIIBHOCTM HAa OCHOBE CaMOAHAIW3a H
CaMOOLICHKH.

NPEJMETHBIE PE3YJIBTATBI

[IpeamerHble pe3yabTaThl OCBOCHUS MPOTrPaAMMBbI 110 XUMUU HA yIiayOnEHHOM
YPOBHE Ha YPOBHE CpPEIHEro oOIero oOpa3oBaHMs BKIIOYAIOT crenuduyeckue
JUTsl y4eOHOro npeameTa « X UMHUs» Hay4YHble 3HAHMSI, YMEHUS U CIIOCOObI AEMCTBUI
0 OCBOCHUIO, MHTEPIIPETAlMK U NMPeoOpa30BaHUIO 3HAHUM, BUBI JEATEIbHOCTH
M0 TIOJYYEHUIO HOBOT'O 3HAHMS M MPUMEHEHUIO 3HAHWUW B Pa3JIMYHBIX YYEOHBIX
CUTyalUsX, a TAK)KE B PEATbHBIX )KU3HEHHBIX CUTYAIUAX, CBSI3aHHBIX C XUMHUEH. B
nporpaMMe IO XUMHUH TNPEIMETHBIE PE3YNbTAThl MPEACTABICHBI IO TroAam
U3Yy4YCHMUS.

10 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUI: O MECTE€ M 3HAYCHUU OPraHUYECKOU
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK U €€ poiu B 00ECIEYEeHUU YCTOWYUBOTO
Pa3BUTHS YETIOBEYECTBA B PEIICHUHU MPOOJIEM KOJIOTHYECKOM, SHEPTETHUECKONU U



MUIIEBOM 0€30MacCHOCTH, B PA3BUTHU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpHUasIOB,
HOBBIX HCTOYHHUKOB SHEpIruy, B oOecreueHn palMOHAILHOT O
IPUPOJIONIONIB30BaHMUSA, B (DOPMHUPOBAHUU MHPOBO33PCHHS W OOIIEH KyJIbTYpPHI
YeJIOBEKa, a TaKXe OHKOJOTMYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY
3JI0POBBIO ¥ IPUPOIHOM CPEJIE;

BJIAJICHUE  CHUCTEMOW  XMMHUYECKUX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarIye MOHATUS — XUMUUECKHM DJIEMEHT, aTOM, SIAPO U JIEKTPOHHAS
obOoyouka aroma, S-, P-, O-aromHBIe OpOWMTAIM, OCHOBHOE H BO30YXKIEHHOE
COCTOSIHUSI aToMa, THUOpUIM3aIUsl AaTOMHBIX OpOUTaliel, WOH, MOJEKYyJa,
BAJICHTHOCTb, AJIEKTPOOTPHUIIATEIHLHOCTD, CTEIIEHb OKUCICHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YIIepOIHBINA CKelleT, (yHKIIMOHAIbHAS
rpylna, pajaukan, CTPYKTypHble (opmynbl (pa3BEpPHYTHIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAaHCTBEHHas (reoMeTpuyeckas,
ONTHUYECKAas), H30MEpPbl, TOMOJIOTHYCCKHH psAJ, TOMOJIOTH, YIJIEBOJIOPOJIHI,
KHCJIOPOJI- U a30TCOJIepIKaIlle OPraHWYEeCKUE COCAUHEHHS, MOHOMEp, IMOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCAMHEHUS, TEOPUM, 3aKOHBI
(mepuognueckuit 3akoH J[. WM. MenzgeneeBa, Teopusi CTPOEHHUS OPraHUYECKUX
BeliecTB A. M. byTtiiepoBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPaHECHUS
U TpEeBpallieHusT JHEPrUM TMpPU XUMUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMHUU, MUPOBO33PECHUECKHE 3HAHMs, JEXKaIlue B OCHOBE
MOHWMAaHUSI TPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHUH; MPEACTABICHUS
0 MEXaHU3MaX XHMHYECKUX PEAKIMH, TEPMOIMHAMUYECKHUX U KHUHETUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKaHHUs, O B3aUMHOM BJIMSIHUM aTOMOB UM T'PYIIIT aTOMOB
B MOJIEKYyJiaX (MHIYKTUBHBIA U Me30MepHbIid 3 dexTrl, opueHTtanTsl | u |l pona);
(aKTOJIOTMYECKHUE CBEJCHUSI O CBOMCTBAaX, COCTAaBE, IMOJYYCHUH M OE€30MacCHOM
WCITOJIb30BAaHUN BAKHEUITUX OPraHMYECKHUX BEIISCTB B OBITY M IMPaKTHYCCKOMH
NEATETbHOCTA  YENOBEKa, OOIMMX  HAyYHbIX  NPUHIUIAX  XHMHYECKOTO
IIPOU3BO/ICTBA (Ha MpUMEpPE MPOU3BOACTBA METAHOJIA, ITepepadOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEpHBIC MPU3HAKU TTOHATHM,
yCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIL30BaTh COOTBETCTBYIOIINE MOHSATUSA MPHU
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COEAUHCHUM;

c(hOopMHUPOBAHHOCTh YMEHUM:

HCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTABICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAMIEHHBIX M CKEIETHBIX) (DOPMYIT OPTraHUIECKUX
BEIIECTB;

COCTaBJISITh YPaBHEHUSI XUMUUYECKUX PEAKIUA U PACKPBIBATH UX CYIIHOCTD:
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMi  TOCPEJICTBOM  COCTaBJICHUSA
AJICKTPOHHOTO OajaHca »JTHUX pPEaKIWi, peaknuid HOHHOro oOMeHa IyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUMH;



W3rOTaBJIMBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB JIS WILTFOCTPAIlUU
UX XUMUYECKOT0 U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUMN: yCTaHABJIMBAThH MPUHAJIC)KHOCTh HM3yUECHHBIX
OpraHUYECKUX BEIIECTB IO UX COCTaBY U CTPOCHUIO K OMNPEAeTIEHHOMY
KJaccy/Tpynne COCIWHEHWH, JlaBaTh UM Ha3BaHUA [0 CHUCTEMaTHYECKOMN
Homenknarype (IUPAC) u npuBoAWTh TpUBHAIBHBIE HA3BaHUS I OTIEIBHBIX
NpeACTaBUTENC OpPraHUYEeCKUX BEUIECTB (3TWIECH, alleTHIICH, TOJYOJI, TIUIEPHH,
STUJICHTJIMKONb, (eHos, dopMallbAeTrul, aneTadblerua, aleToH, MypaBbUHAas
KHCJIOTa, YKCYCHAas KUCJIOTa, CTEapUHOBAsI, OJICMHOBAs, MaJTbMUTUHOBASI KUCJIOTHI,
[JIMIMH, aJaHuH, MalbTo3a, (PpyKTO3a, aHWINH, TUBUHWUI, U30MPEH, XJIOPOIPEH,
CTUPOJI U IPYyTHUE);

c(hOpMUPOBAHHOCTb yMEHHUS OMNPEAENATh BUJI XUMHYECKOW CBS3U B
OpPraHUYeCKUX COEIUMHEHUAX (KOBAJIEHTHAs M MOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMHUPOBAHHOCTh YMEHHUS TMPUMEHATH TIOJOKEHHUS TEOPUU CTPOCHUS
opranuyeckux BemiectB A. M. bytiiepoBa /it 00bICHEHUS] 3aBUCUMOCTU CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHHUS;

chOpMHPOBAHHOCTh ~ yYMEHHM  XapaKTepU30BaTh  COCTaB, CTPOCHHE,
bu3nYecKre W XMMHYECKHE CBOMCTBA TUIHMYHBIX MPEACTABUTENICH pa3IUUHBIX
KJIACCOB OPTaHMYECKUX BEILECTB: aJIKAHOB, MKJIOAIKAHOB, AJIKEHOB, aJIKa/IUEHOB,
QJKWHOB, apOMAaTHUYECKUX YTJIEBOAOPONIOB, CIUPTOB, albJETHJIOB, KETOHOB,
KapOOHOBBIX KHUCJOT, MPOCTHIX M CIOXKHBIX 3(UPOB, )KUPOB, HUTPOCOSAUHEHUHN U
AMUHOB, aMHHOKHUCIIOT, O€NKOB, YIJIeBOJAOB (MOHO-, M- U TMOJHCAXapUJIOB),
WUIIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXJAY  HUMU  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XMMHUYECKUX PEaKIUi C HUCHOJIb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(OpMHPOBAHHOCTh yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COSIUHEHUM OT
KpPaTHOCTH U TUIIa KOBAJIEHTHOM CBS3U (G- U T-CBSI3H), B3AUMHOI'O BIUSHUS ATOMOB
U TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOTO
CeIpbsi  (HE(Th, NPUPOAHBIM Ta3, Yrojib), CIOCOOBI €ro TmnepepadoTKu U
MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMHPOBAHHOCTh BIIAJICHUSI CHUCTEMON 3HAHMA O €CTeCTBEHHO-HAaYYHBIX
MeToAaxX IMO3HaHUsI — HAOIIOJACHUHU, U3MEPEHUH, MOJEIUPOBAHUU, SKCIEPUMEHTE
(pealbHOM M MBICJICHHOM) U YMEHUS IPUMEHSThH ATH 3HAHUS,

c(hOpMHPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHbBIE orepanun
MBICIIUTEIFHON JIESITEIbHOCTH — aHalWu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMATHU3AIINIO, BBISIBJICHUE NMPUYUHHO-CIICICTBEHHBIX CBSI3CH — JUIS M3y4YCHUS
CBOMCTB BEIIECTB M XUMHUECKUX PEAKIIHI;

c(hOopMHUPOBAHHOCTh YMEHHI: BBISBIIATh B3aUMOCBSI3b XUMHYCCKUX 3HAHUU C
MOHSTHSIMU W TIPEJCTABICHUSIMH JNPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0ojiee OCO3HAHHOTO TIOHMMAHHS CYIIHOCTH MAaTEpPUAIbHOTO €AWMHCTBA MHpA,
UCITOJIh30BaTh CHCTEMHBIEC 3HAHUS 10 OPraHMYECKON XUMHH ISl OOBSCHEHHUS H
IIPOTHO3UPOBAHUS SBJIICHUH, UMCIOIINX €CTECTBEHHO-HAYYHYIO IPUPOIY;

c(OpMHPOBAHHOCTh YMEHHH: TIPOBOJUTH PACUETHI 10 XUMHUYECKHUM
dbopMynaM ¥ ypaBHCHHSIM XHMHUYECKUX PEAKIMI C MCIOIb30BAaHUEM (HU3HUCCKUX
BeIWuuH (Macca, OOBEM Ta30B, KOJHWYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHX
BEI[ECTBA C KOJMYCCTBEHHOM CTOPOHBI: PAacuéThl MO HAXOXKICHHUIO XHMHUYECKOMN
(GbopMyIBl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKHUX DJIEMEHTOB,
MPOJIYKTaM CrOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATh, AHAJTU3UPOBATh U OIICHUBATH
C TIIO3HWIMH DKOJOTMYECKOM  O€30IIaCHOCTH  IOCJICIACTBHS  OBITOBOM H
MPOU3BOJICTBEHHON JEATEILHOCTH UEJIOBEKa, CBSI3aHHOW ¢ mepepadoTKon
BEII[ECTB, UCIIOJIL30BaTh MOJYYEHHBIE 3HAHUS ISl IPUHSITUS TPAMOTHBIX peIleHUuN
Ipo0JIeM B CUTYAITUAX, CBI3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHUH: CAMOCTOSITEIbHO IIAHUPOBATh M TIPOBOIWTH
XUMHUYECKUN OSKCIEpPUMEHT (TIONyYeHHEe W W3yYCHHE CBOWCTB OpPTraHUYECKHX
BEII[ECTB, KA4YECTBEHHBIC PEAKIMU YIJEBOJOPOJOB Pa3IMYHBIX KJIACCOB U
KHCIIOPOJICOAEPKAIIUX OPraHMYECKUX BEIIECTB, PEIICHHE SKCIIEPUMEHTAIBHBIX
3aad MO PACIO3HABAHUIO OPraHWYECKHUX BEIIECTB) C COOJIOACHHEM IPaBUI
Oe3omacHoro oOpamieHusi ¢ BellecTBaMU M J1A0OpAaTOPHBIM O00OpPYAOBAHHUEM,
dbopmynupoBaTh 1€db HUCCIEAOBAaHUS, TMPEACTABIATh B pazIM4HON dopme
pPe3yIbTaThl SKCIIEPUMEHTA, aHAJTU3UPOBATh U OIICHUBATH MX JIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTH YMEHUI:

co0JII0/1aTh MpaBUiIa DKOJIOTHYECKH 11€71eCO00pa3HOro MOBEACHUS B OBITY U
TPYIOBOU JEATETLHOCTH B IICNISIX COXPAaHEHHUS CBOETO 3/I0POBbS, OKPYKaroIIeh
IPUPOTHON CPEMBI U JOCTHKEHUS €€ yCTOWIMBOTO PA3BUTHS,

OCO3HAaBaTh OMACHOCTh TOKCHYECKOTO JECUCTBHS HA JKUBBIC OPTaHU3MBI
OTpeNIeNIEHHBIX OPTaHUYECKUX BEIIEeCTB, MOHUMast cMbIci rokazatens [1/1K;

aHAJIM3UPOBATH I1EJIECOO0PA3HOCTh MPUMEHEHHS OPTaHWYECKHX BEIIECTB B
IPOMBIIIICHHOCTH ¥ B OBITY C TOYKH 3pEHUST COOTHOIICHUS PUCK-TIONH3a;

c(hOpMHPOBAHHOCTh YMEHHUMW: OCYIICCTBIIATH IICJICHATIPABICHHBIA TIOUCK
XUMUYECKOW MH(OpMAIIMK B PA3JIMYHBIX UCTOYHUKAX (HayyHasi M yaeOHO-Hay4YHas
JauTepaTypa, CpeacTBa MaccoBor mHbopmanuu, UHTEpHET U ApyTrue), KPUTHIECKU
AHAIM3UPOBATh XMMHUYECKYI0 WH(MOpMaIuio, nepepadaTbiBaTh €€ U MCIOIb30BaTh
B COOTBETCTBHUU C MOCTaBJICHHON y4eOHOM 3a1auei.



11 KJIACC

[IpeamerHbie pe3ynbTaThl OCBOEHUSI Kypca «OOIias M HeopraHuyeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTEepUAIbHOM E€IUHCTBE MUDA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHMU MOPUPOIbI, O MECTE€ U 3HAYEHUHU
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK U €€ poiu B 00ECIeYEeHUU YCTOWYUBOTO
pa3BUTHUS, B pEUIEHUU NPOOJEM HKOJIOTMYECKOM, SHEPreTUYECKOM U MHUILIEBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3JJaHUM HOBBIX MaTEpHAJIOB, HOBBIX
HMCTOYHUKOB DHEPIrUHM, B OOECIEUCHUM PAIlMOHAJIBLHOI'O TMPHUPOJIONOIL30BAHNUSA, B
dbopMUpPOBAaHUY MHPOBO33PEHUS U OOIIEH KyJIbTypbl 4YEJNOBEKa, a TaKxKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 3J0POBbI0 M IPUPOJHOU
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKHMX  3HAHMM, KOTOpash  BKJIIOYAET:
OCHOBOMOJIAralIIne TMOHATUS — XUMUYECKUH DJJIEMEHT, aToM, SIpO aroMa,
U30TOIIBI, AJICKTPOHHAs 000JI0YKa aToma, S-, P-, d-aTOMHBIE OpOHTAIN, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSHHUA AaTOMa, TUOpUIM3alMs aTOMHBIX OpOWTalIel, HOH,
MOJIEKYJIA, BaJIECHTHOCTb, AJIEKTPOOTPULIATENIBHOCTh, CTENEHb  OKHCIICHMUS,
XUMUYECKasi CBA3b (KOBAaJICHTHasi, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs),
KPUCTAJUIMYECKAasE PEIETKA, XUMHYECKAs pPEaKius, pacTBOpP, DSICKTPOJIUTHI,
HE3JICKTPOJIUThI, JJEKTPOJUTHYECKAS JIUCCOLIMALMS, CTENEHb JAUCCOLUAIUH,
BOJIOPOJIHBIN  MOKa3aTelb, OKHUCIHUTEIh, BOCCTAHOBHUTENb, TEIUIOBOM 3(hdEKT
XMMHYECKOW PEaKLNH, CKOPOCTh XMMHUYECKOW PEAaKLIUU, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHUsl IEKTPOJUTUUECKON AUCCOIUALIUM, TEPUOIUYECKUN
3akoH [[.11. MenpaeneeBa, 3aKOH COXPAaHEHUsI MACCHI BELIECTB, 3aKOH COXPAHEHUS U
NPEBPALICHUS SHEPTUU MPU XUMHUYECKUX PEAKUUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JICHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUUN SI3BIK
XMMHHM, MHUPOBO33PEHUYECKUE 3HAHUWA, JIeKAIIME B OCHOBE MOHUMAHUSA
NPUYMHHOCTA U CHUCTEMHOCTH  XUMHYECKMX  SIBJICHUW,; COBPEMEHHBIC
NPEACTABICHNUA O CTPOEHUM BEIIECTBA HAa AaTOMHOM, HOHHO-MOJEKYJISPHOM U
HAJIMOJICKYJIIPHOM  YPOBHSIX; MPEACTABICHUA O MEXaHU3MaX XUMHYECKHUX
peaKkuuii, TEPMOAMHAMUYECKUX M  KHHETUYECKHMX 3aKOHOMEPHOCTSIX  UX
IPOTEKAaHUsI, 0 XMMHYECKOM PABHOBECHM, PACTBOpPaX M IUCIIEPCHBIX CHCTEMAX;
(dakToNOruYecKue CBEICHUS O CBOWMCTBAaX, COCTaBe, MOJYYCHHH U 0€30MacHOM
WCIIOJIb30BAaHUM BXKHEHUININX HEOPTaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOM
NESATETbHOCTU  4YENOBEKa, OOIMMX  HAYYHBIX  NPUHIUIAX  XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIC MPU3HAKU TOHITHIA,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME IMOHSITUS HPU
ONMCAHUY HEOPTaHMYECKUX BEILECTB U UX MPEBPACHUI;



c(hOpMHPOBAHHOCTh YMEHHS MCIOJb30BATh XUMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpMYJT BEIIECTB W  YPAaBHEHHH  XUMHYECKUX  PEaKIUH,
cuctematuieckyto HoMmeHknarypy (IlUPAC) u TpuBnanbHble Ha3BaHUS OTIEIBHBIX
BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSIX, BUJ XUMHYECKOW CBs3U (KOBaJEHTHAs,
WOHHAs, MeETaJUIMYecKas, BOJOPOJHAs), THUN KPUCTALINYECKON PpEIETKU
KOHKPETHOT'O BEUIECTBA;

c(hOpMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJA XMMHYECKOW CBSI3W W THUMNA KPUCTAUIMYECKON peméTku, OOMEHHBIA U
JIOHOPHO-aKIIENTOPHBIM MEXaHU3MBI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(OpMHPOBAHHOCTh ~ yMEHMH:  KiIaccu(PUUIMpPOBATh:  HEOPraHUYECKHE
BEIIECTBA MO UX COCTaBY, XUMUUYECKHUE PEAKIIUH 10 PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrouux BeIIeCTB, TEIIOBOMY 3(h(dEKTy peakiuu, U3MEHEHHUIO
CTETICHEW OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYaCTHIO KaTaiu3aropa U
JIPYTHUE); CAMOCTOSTENbHO BIOMPATh OCHOBAHUS U KPUTEPUU IS KJIacCU(PUKAIUU
M3Y4YaeMbIX BEUIECTB U XUMUYECKUX PEAKIUI;

c(hOpMHPOBAHHOCTh YMEHHS PACKPBIBATh CMBICIH MEPUOIMYECKOro 3akona Jl.
N. MenpaeneeBa u J1€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYIO0, OOBSCHUTEIbHYIO
U IPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMHPOBAHHOCTh YMEHHUH: XapaKTEepU30BaTh dJIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XWUMHYECKHX JJEMEHTOB II€PBOr0O—YETBEPTOrO IEPHUOJ0B
[Tepuonnueckoit  cucremsl  J[.MI.  MeHnngeneeBa,  uWCHONAb3ys  TMOHSATHUA
(QHEPreTUYCCKHE YPOBHM», «HEPTCTUYECKHE TOAYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YXKAEHHOE HHEPreTUYECKHE COCTOSIHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XMUMHUYECKUX DJIIEMEHTOB M UX
coenvMHeHnrd 1o nepuogaM wu rpynnaMm [lepunomnueckoin cucremsr [, H.
MeHneneeBa, BaJl€HTHbIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX 2JIEKTPOHHBIX 000JIOUEK;

chOpMUPOBAHHOCTh YMEHMH: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XMMHUYECKME  CBOMCTBA  BEIIECTB  PAa3IMYHBIX  KIJIACCOB,  IMOATBEPKIATh
CYILIECTBOBAHHE T€HETHUYECKOW CBSI3M MEXKIYy HEOPraHWYECKMMH BEUIECTBAMH C
MOMOIIBIO YPABHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINA;

cOpPMUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CYHIHOCTb: OKHUCIHTEIbHO-
BOCCTaHOBUTEJIbHBIX PEAKLUNA MOCPEACTBOM COCTABJIEHHS 3JEKTPOHHOro OajlaHca
ATUX PEAKIUH; peakIuii MOHHOrO OOMEHa IyTEM COCTaBIICHUS WX IMOJHBIX M
COKpAllIEHHBIX  HMOHHBIX  YPaBHEHHUM;  peakUud  TUAPOJIW3a;  PEaKUuuu
KOMILIEKCO00pa3oBaHus (Ha MpUMEPE THIPOKCOKOMILIEKCOB IMHKA U aJTIOMUHUA );



c(OPMHPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHMS
XUMHUYECKUX PEAKIMA C Y4ETOM HMX DHEPreTHUYECKUX XapAKTEPUCTHUK, XAPAKTEP
U3MEHEHMSI CKOPOCTH XHMHYECKOW pEeakIMu B 3aBHCHMOCTH OT Pa3IU4HBIX
(akTOpOB, a TAKXKE XapaKTEP CMELIEHUS] XUMUYECKOTO PaBHOBECHUS MOl BIUSIHUEM
BHEWIHUX Bo3jaeicTBuil (mpunuun Jle Hlatense);

cOpMUPOBAHHOCTh YMEHHUS XapaKTEepU30BaTb XHUMHUYECKHE PpEaKIIUu,
JeKalue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHUs CEpPHOM KHCIOTHI, AMMMAKa,
o0ue Hay4yHble MPUHLMIBI XUMHUYECKHUX MPOU3BOJCTB; LI€I1€CO000pPa3HOCTh
NPUMEHEHUS] HEOPraHWYECKUX BEHIECTB B MPOMBILIUIEHHOCTH U B OBITY C TOYKH
3pEHUsI COOTHOLIEHUS PUCK-TI0JIb3a;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOW 3HAHUI O METOoAaxX Hay4YHOIo
NO3HAHUSL SABJIEHUM MNpUPOIbl — HaOMI0IEHUe, H3MEpPEeHUEe, MOACIUPOBAHUE,
HKCIIEPUMEHT (peajbHbI U MBICIIEHHBIN), HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS NIPUMEHATH 3TH 3HAHUS IIPU SKCIIEPUMEHTAIbHOM HCCIIEIOBAHUH BELIECTB
U Uil OOBSICHEHHS] XHMHUYECKHUX SBJICHHUH, HMEIOUIMX MECTO B MPHPOJIE,
NPAKTUYECKOM 1eITETbHOCTH YEJIOBEKA U B IOBCETHEBHOM KU3HU;

c(OPMUPOBAHHOCTh YMEHHMS BBISBIISATH B3aUMOCBSA3b XUMUYECKHX 3HAHUH C
HNOHATUSIMU WU NPEICTABICHUSAMH JIPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB IS
00J1€€ OCO3HAaHHOI'0 IOHUMAHUS MaTepUAIbHOIO €IMHCTBA MUPA;

c(OpMHPOBAHHOCTh YMEHHUS MNPOBOAUTH PACUETHI: C MCIOJIb30BAaHUEM
HNOHSTUM «MaccoBasi JOJIsI BEIIECTBA B PACTBOPE» U «MOJIAPHAs KOHLEHTpaLUs»;
Macchl BellecTBa Wi 00bEMa rasa Mo M3BECTHOMY KOJMUYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOIO U3 YYacCTBYIOIIMX B PEAaKLUHU BEIIECTB; TEIUIOBOro 3¢ dexra
peaklMu; 3HAY€HUsI BOJAOPOJHOIO MOKa3aTesis PACTBOPOB KHUCIOT M IIENOYEH C
U3BECTHOM CTENEHbIO JUCCOLMAIMM; Macchl (0O0bEMa, KOJIMYECTBA BEILECTBA)
NPOAYKTA PEaKLUH, €CIU OJHO M3 MCXOAHBIX BEIIECTB JAHO B BHJE PacTBOpa C
OTpeeNIéHHON MacCOBOM JTOJIe pacTBOPEHHOTO BEIIECTBA WU JaHO B M30BITKE
(MuMeeT TpUMECH); JOJHM BbIXOAA MPOAYKTa peakuuu; OOBEMHBIX OTHOILIECHUM
ra3os;

c(OpMUPOBAHHOCTh YMEHHUIl: CaAaMOCTOSITENIbHO IUIAHUPOBATh U MPOBOJIUTH
XUMUYECKUM  3KCHEpUMEHT  (IpOBENEHHE  peakuuMid  HOHHOro  OOMEHa,
NOJATBEPKACHUE KAYECTBEHHOI0 COCTaBA HEOPraHUYECKUX BEILECTB, ONPEACICHUE
Cpellbl pacTBOPOB BEIIECTB C IIOMOIIBIO HMHAMKATOPOB, HW3YYECHHE BIIASHMUS
pa3iauuHbIX  (AKTOPOB Ha  CKOPOCTh XUMHUYECKOM  pEaKIUH, pEeHIeHHE
AKCIIEPUMEHTAJBHBIX 3a7a4 1o TemaMm «Merammel» u  «Hemeramasl») ¢
co0uroIeHneM IpaBuil 0€30MacHOro oOpallleHusl ¢ BELIECTBAMU U J1aOOpaTOPHBIM
obopynoBaHueM, (GOpMyJIUpOBaTh Lelb HCCIEAOBaHUSA, MPEJICTaBIATh B
pa3anyHOi (opMme pe3yabTaThl SKCIEPUMEHTa, aHAIM3UPOBaTh W OLICHUBATH HUX
JIOCTOBEPHOCTH;



c(hOopMUPOBAHHOCTb YMEHHUI: COOJIIOIaTh MpaBuUia MOJIb30BAHUSI XUMUYECKOM
nocyynod u jgabopaTopHbIM 0OOpymOBaHHWEM, OOpalleHHUs C BeEIIeCTBAMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBITIOJTHEHUIO JITA0OPATOPHBIX XHMHYECKHUX
OMBITOB, JKOJIOTMYECKH 1€JIeCO00pa3HOro TMOBEAECHUSI B OBITY W TPYJIOBOH
JEATEIBHOCTA B LEJSIX COXPAHEHUSI CBOETO 3J0POBbS, OKPYKAIOIIEH MPUPOTHOU
cpenbl W JOCTHXCHMS €€ YCTOWYMBOIO Pa3BUTHS, OCO3HABATH OIMACHOCTH
TOKCHYECKOTO JICMCTBUSI HA >KUBBIE OPraHU3Mbl ONPEICIEHHBIX HEOPTaHHUYECKUX
BEIIECTB, MOHUMAas cMmbIch mokaszarens [IK;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBIATh IIEJCHANIPABICHHBIA TOUCK
XUMHUYECKOW MH(OPMAIIMK B PA3IMYHBIX HCTOYHUKAX (HaydHas U yueOHO-Hay4YHas
JuTepaTypa, CpeacTBa MaccoBoi uHbopmanuu, UHTEpHET U APYTrHUE), KPUTHYECKU
aHAJM3UPOBATh XUMHUUYECKYIO0 MHGOPMAIIMIO, TiepepadaThiBaTh €€ U UCTIOIb30BaTh
B COOTBETCTBHUHU C MTOCTaBJICHHON y4eOHOM 3amaueii.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoasubie  IlpakTnueckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
[Ipenmer oprannueckon xumuu. Teopus
1.1 c p OHCHI/I}I op FaHUYECKUX COC HHeHI/IIg A. M 8 bubmorexa LIOK
' P P A S https://m.edso0.ru/d69df650
byrneposa
Hroro no pazneny 8
Paspnea 2. YrieBonopoasl
21 [IpenenbHbIE YrI€BOAOPOABI — AJKAHBI, 5 bubnmoreka [JOK
' LAKJIOAJIKAHBI https://m.edso00.ru/d69df650
29 HenpenenbHbie yrieBoaopoIbl: aJKeHbI, 14 1 bubmuorexa [IOK
' aJIKaJuCHBI, aJIKHHBI https://m.edsoo.ru/d69df650
bu6mmoreka [IOK
2.3 ApoMaTHuecKue yrieBoI0PO Ikl (apEHBbI) 8 https://m.edso0.ru/d69df650
24 IIpupoHbEIE HICTOYHUKH YTIIEBOAOPOIOB U UX 4 bu6nmorexa LIOK
' nepepaboTka https://m.eds00.ru/d69df650
bu6nuoreka [IOK
2.5 ["anoreHnpon3BOAHBIC YTIIEBOAOPOIOB 4 1 htts://m.edsoo.ru/d69df650
Hroro mo pazneny 35
Paspnen 3. Kuciiopoacoaep:kanue opraHnyecKue coeInHeHust
bu6nuorexa LIOK
31 Criupret. dexon 1 1 https://m.edso0.ru/d69df650
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KapOoHunbHbIC COSTUHEHUS: aTbACTH/IBI

bu6mmorexa [IOK
3.2 keToHbl. KapO6oHoBbie kucimoThl. CloKHBIS 21 htts://m.edsoo.ru/d69df650
s¢upsL. XKups
bu6nuorexa LIOK
33 YEaeBofE o https://m.eds00.ru/d69df650
Wroro no pazueny 41
Pa3nea 4. Azorcoaepikaniue opraHnecKue coeJHHEeHUs
bubmuorexa [IOK
4.1 AmuHBI. AMUHOKHUCIIOTHI. benku 12 htts://m.edso0.ru/d69df650
Hroro no pazueny 12
Pa3znen 5. BoicokoMoOsIeKyJIApHBbIE COeIMHECHUS
5.1 BbICOKOMOJIEKYISIPHBIE COEAUHEHUS 6 bubmorexa IOK
' Y A https://m.edso0.ru/d69df650
Htoro no pasneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeEM nudpoBbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (1upp )
NMPOrpamMMbI Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crpoenue atoma. [lepuoandeckuit 3aKoH
1.1 u Ilepuoguueckas cucTeMa XUMHYCCKUX 9 bubmorera [JOK
' pHOA https://m.edsoo.ru/2dd57f24
snemenToB . 1. Menaeneera
12 Crtpoenue BeuiectBa. MHOroo6pasue 11 1 bubnmnoreka [JOK
' BEILIECTB https://m.edso0.ru/2dd57f24
bub6nunorexa LIOK
1.3 X 19 1 3
HMHTACCKHE peakitn https://m.edsoo.ru/2dd57f24
Hroro no pazueny 39
Pa3nea 2. Heopranmueckasi xumust
bubmunorexa IHOK
2.1 H 1 1
CMETALIRT 3 3 https://m.edsoo.ru/2dd57f24
but6mmoreka [JOK
22 Meraubt 23 ! 2 https://m.edsoo.ru/2dd57f24
Wroro no pazueny 54
Pa3gen 3. XuMus u :XKu3Hb
31 MeToabl NO3HAHUA B XUMHUH. XUMUS U 9 but6mmoreka [IOK
' KH3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9
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HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KonauvecTBo yacoB
Ne Hara DJIeKTpOHHbBIe N poBbIE
Tema ypoka Kontpoabubie | IlpakTuuyeckue
n/n Bceero H3yUYeHHsi ~ 00pa3oBaTeJIbHbIC Pecypchl
padoTbI padoTbI
[Ipeamer u 3HayeHUE
OpraHUYECKON XMUMUH,
1 MIpeacTaBICHUE O 1 bubmorexa [JOK
P https://m.edso0.ru/3686e6f5
MHOT000pa3uu OpraHuYecKux
COEIMHEHU I
DIIEKTPOHHOE CTPOEHUE aTOMa
nepojia (OCHOBHOE U
2 1}3](r)36p ,I[éEIHOC COCTOSTHHS) 1 Enbmiorexa HOK
Y ' https://m.edsoo.ru/0ce6fd4c
BanenTHbIE BO3MOXHOCTH
aToma yriiepojaa
Xumuueckas CBs3b B
OpPraHHYECKUX COSTUHECHHUSIX.
3 MexaHu3Mbl 00pa3oBaHUS 1 bubmmorexa LIOK
. P https://m.edso0.ru/8d39f5c8
KOBaJEHTHOM CBSI3H, CITOCOOLI
paspsiBa CBsI3€i
Teopus crpoeHus
4 OpPraHUYeCKUX COeqUHEHN A 1 bubnnorexa LIOK
P ) https://m.edso0.ru/9e595ch8
M. bytneposa
Bunbl uzomepuu: CTpykTypHas,
5 [IPOCTPAHCTBEHHAS. 1 bu6nmorexa [IOK
DneKTpoHHBIE AP PEKTH B https://m.edso0.ru/b0e61661
MOJIEKYJIaX OPraHUYECKUX



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
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COCIUHEHUN

[IpencraBnenue o
KIaccu(UKaIuy u

6 CHUCTEMaTUYeCcKast bubmmorexa LOK
https://m.edsoo.ru/c212dd21
nomenknarypa (IUPAC)
OpPraHMYECKHX BEIIECTB

7 Knaccudukanus peakuuii B bubnuorexa [LIOK
OpraHUYEeCKOU XUMUU https://m.edsoo.ru/ba5706aa

g CucreMatu3anus 1 0000IIeHHE Bbu6mmoreka [JOK
3HaHUH 10 TeMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKHN PSL,
obmas ¢popmyna,

9 HOMEHKJIaTypa U U30MEpHs, bu6muoreka [IOK
3JIEKTPOHHOE U https://m.edso0.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKY

10 DOU3NYECKUE U XUMUUYECKHUE but6mmoreka [IOK
CBOMCTBA alIKaHOB https://m.edso0.ru/3137711c
Haxoxnenue aikaHoB B

11 npupoze. CriocoOb! moydeHus Bubmroreia LIOK

https://m.edso0.ru/259b0a5b
Y IPUMEHEHUE aJIKAHOB
[HuknoankaHsl: 001Ias
dhopmyna, HOMEHKIATypa 1

12 M30MepHsi, 0COOCHHOCTH bu6mmoreka [IOK
CTPOEHUS U XUMHUYECKHX https://m.edso0.ru/156730d2
CBOWCTB, CIIOCOOBI MOIYYEHHS U
MIPUMEHEHHE

13 Pemenue pacu€THbIX 3a1a4 Ha Bubmmorexa LIOK

https://m.edsoo.ru/bf84d8eb
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onpeIeJICHUE MOJICKYIISIPHOU
(hopMyITBI OPTaHHYECKOTO
BEIIIECTBA 10 MACCOBBIM JOJISIM
ATOMOB 3JIEMEHTOB, BXOISIIUX
B ero coctaB. CHcTeMaTH3aLKs
1 000011IeHNE 3HAHUH 110 TEME

AJIKEHBI: TOMOJIOTUYECKUH P,
obmras ¢popmymna,
HOMEHKJIATypa, JIEKTPOHHOE U

but6mmoreka [IOK

14
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
Mouiekynl. CTpyKTypHas ¥ LuC-
TpaHC-U30MEPHS AJTKEHOB
OU3NYECKUE U XUMUYECKUE
15 cBolcTBa ankeHoB. [IpaBuio bubmmorexa [IOK
P https://m.edsoo.ru/21069ccd
MapkoBHUKOBA
16 Crioco6bI TToTy4eHus U bu6mmoreka [IOK
IIPUMEHEHHUE aJIKCHOB https://m.eds00.ru/665dc058
IIpaktuyeckas padora Ne 1 o
17 teme "llonydyeHue sTuiIeHa 1 bubmmorexa OK
i . https://m.edsoo.ru/0941eed8
W3y4YEHUE €ro CBOWCTB
Pemenne pac4€THbIX 33724 HA
18 ONPEAEICHUE MOJIEKYIISIPHON bubnuorexa [JOK
(hOopMyIbl OPraHuYeCcKOTO https://m.edsoo.ru/e9ead921
BeIIECTBA
ATNKaaueHbl: CONPSKEHHBIE,
M30JIMPOBaHHbIE,
but6mmoreka [IOK
19 KyMYJIMPOBaHHBIE.

Oco0eHHOCTH ANEKTPOHHOTO
CTpOECHUS

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



https://m.edsoo.ru/273b0a1e
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XHUMHUYECKHE CBOWCTBA

bu6moreka [IOK

20 CONPSIKEHHBIX THEHOB https://m.edsoo.ru/e561253d

21 Crioco0bl mosTy4eHus: u bu6muoreka [IOK
IIPUMEHEHHE aJIKaJIHEHOB https://m.eds00.ru/1aa81660
AJKHUHBI: TOMOJIOTUYECKUH A,
obmas hopmyia,

22 HOMGHK?;aEypya, 3JIEKTPOHHOE U bubmmorexa [IOK

https://m.edsoo.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI, (PU3MUecKre CBONCTBA

23 XUMHUYECKUE CBOICTBA AIKHHOB bubamorexa [IOK

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

24 KauecTBeHHBIE peakiuy Ha bu6mmoreka [IOK
TPOUHYIO CBA3b https://m.edsoo.ru/7b1c48da

o5 CriocoOb! nostyueHust u bubmuorexa LIOK
IIPUMEHEHHE aJIKMHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacué€rsl 1o

26 YPaBHEHUIO XUMHUECKON bubmmorexa LOK

https://m.edso0.ru/5db8e526
peakuuu

97 CucreMmaruzanys 1 00001eHne
3HAHHUU TI0 TeME
ApeHbI: TOMOJIOTHYECKUN PSI,
oburas ¢popmyina,

08 HOMEHKJIaTypa. DJIIEKTPOHHOE U bu6mmoreka [JOK
MPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MoJIeKyJ1 OeH30J1a ¥ TOyoJIa,
ux (puznYecKue CBOMCTBa

29 XHWMHUYECKUE CBOICTBA apEHOB: bu6mmoreka [JOK

peaKIu 3aMeIeHUs

https://m.edsoo.ru/a44alae4
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XHUMHUYECKUE CBOMCTBA apECHOB:

30 peakuy IPUCOCTHHEHNS, bubmmorexa LOK
https://m.edsoo.ru/a44alae4

OKHCJICHHE TOMOJIOrOB O€H30I1a

31 Oco0eHHOCTH XUMUYECKHUX bu6muoreka [IOK
CBOMCTB CTHpOJIA https://m.edsoo.ru/d5018a54
Pemenue pacuérHbix 3a/1a4 Ha

39 ompeJIeTICHUE MOJICKYIISIPHOU bu6mmoreka [IOK
(hOpMyITbI OPraHUIECKOTO https://m.edsoo.ru/53461a2c
BeIIECTBA

33 CriocoOsl mostyueHust u bu6nmoreka [IOK
IIPUMEHEHHE apEHOB https://m.eds00.ru/6f717d09
['enernueckas CBA3b MEKIY

34 Pa3IMYHBIMU KJIaccaMu
yTIEBOIOPOIOB
Pacuérel no ypaBHeHUSAM

35 XUMUYECKHUX PEAKLIUH.
CucremaTtu3zanus u 0000IICHIE
3HAHUM 1O TeMe

36 [Tpupoansiii ra3. [lomytHbie
HE(TSHBIE ra3bl

37 KameHHbI#1 yronb U IpogyKThI bu6nuoreka [IOK
€ro nepepadoTKu https://m.edso0.ru/69b3398b
Hedtp 1 ciocoOw eé

38 nepepadbotku. [Ipumenenne bubmmorexa LIOK

https://m.edsoo0.ru/21f9de78

MIPOAYKTOB NepepabOTKu HEPTH
I'eneTnyeckas CBA3b MEXKIY

39 Pa3IUYHBIMH KJIacCaMu

YTJIEBOIOPOIOB



https://m.edsoo.ru/a44a1ae4
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["anoreHonpon3BoIHBIE
YIJIEBOIOPOIOB: 3JIEKTPOHHOES

bubmuorexa [JOK

40
CTPOEHUE; PEAKLUH 3aMEILICHUS https://m.edso0.ru/82b4d759
rajoreHa
JeicTBue menoyei Ha
raJOreHITPOU3BOTHBIC.
41 BzaumopelictBue
IUTAJION€HAJIKAHOB C MAarHueM U
LIUHKOM
Cucremaruzanus 1 00001eHne
42 3HAHUH 10 pa3aen bubmorera [JOK
" P \ Y https://m.edso0.ru/20e89f22
YrieBo1opoabl
43 KontponbHas pabota o teme bubmuoreka [IOK
"VYrneBonopoasr" https://m.edso0.ru/95c¢9e298
[IpenenbHbIE OAHOATOMHBIE
CIIUPTHI: TOMOJIOTHYECKHM P,
o61as hopMyia, CTpOCHHUE
44 MOJIEK (Ji'l) EsoyMe I/mp bubmmorexa HOK
Yo P, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
Kiaccupukanus, Gusnueckue
CBOMCTBA
XUMHUYECKHE CBOMCTBA
45 MPEIENLHBIX OJHOATOMHBIX bubmmorexa [JOK
pe a https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoOsl mostyueHust u
46 MIPUMEHEHHUE OTHOATOMHBIX bubmorexa LOK
p https://m.edso0.ru/484100000000000
CIIUPTOB
47 [Ipocthie 2¢upsi: bu6nmoreka [IOK

HOMCHKIJIaTypa U U30OMCPH,

https://m.edsoo.ru/c2c788b2
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0COOCHHOCTH (PU3UYECKUX H
XUMHUYECKHUX CBOMCTB

MHOroaTroMHbI€ CIIUPTHI:
STUJICHTJIUKOJb U TIIMLEPUH, UX

but6mmoreka [IOK

48
(bU3UYECKHUE U XUMUYCCKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBa
CriocoOsl mostyueHust u

49 MPUMEHEHHE MHOTOaTOMHBIX bubmmorera [IOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
DEHOJI: CTPOCHUE MOJIEKYJIbI,
50 (u3Hyeckne CBOMCTBA bubmmorexa LIOK
' https://m.edsoo.ru/2ce726f8
Tokcuanocth perona
but6mmoreka [IOK
51 X i
MMIECKHE CBOHCTBA erora https://m.edso0.ru/037ca5f9

59 Crioco0sI TTOTy4eHUS U bu6nmoreka [IOK
npuMeHeHne (eHoIa https://m.edsoo.ru/c77ddf4c
[Ipaktuyeckas padota Ne 2.

53 Pernrenune skcriepiMeHTaIbHBIX bu6nmoreka [IOK
3aga4 no teme "CrnupTel U https://m.edsoo.ru/fd0ced09
¢denopr"

54 CucremaTu3zanus ¥ 00001IeHHE bubmuotexa [JOK
3HAHUM 10 TeME https://m.eds00.ru/1810ch9b
AJTBIETH/IBI M KETOHBI:

AJIEKTPOHHOE CTPOCHUE
55 KapOOHUIILHOW TPYIIITHI; bu6mmoreka [IOK

TOMOJIOTHUECKHE PsI/IbI, 001Iast
dbopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa
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ANbIeruapl U KETOHDI:

56 (u3HUYecKre CBOMCTBA; peakIuu bubmmorexa OK
P https://m.eds00.ru/c887425¢
MIPUCOSTMHCHHUS
Peakuuu okucieHus u
57 KauyeCTBEHHBIE PEAKIIMU bubmorexa LOK
pearh https://m.edsoo.ru/a393baa9
aJbJIETUI0B U KETOHOB
58 Crioco0bI oTy4eHust bu6mmoreka [IOK
albACTUI0B U KETOHOB https://m.edso00.ru/520d1c51
OAHOOCHOBHBIE MPEAETbHBIC
59 KapOOHOBBIE KUCJIOTHI, bu6mmoreka [IOK
O0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/fec0b113
MOJICKYIT
M3omepus 1 HOMEHKIIATypa
60 Ka 605013171)( KHUCJIOT nyp bubmorera [JOK
P L https://m.eds00.ru/700cc87h
(bu3mvecKre CBOMCTBA
XHUMHUYECKHE CBOMCTBA
61 IpeaeIbHbIX OJHOOCHOBHBIX bubmorexa IIOK
P https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT
OCcoOEeHHOCTH CBOMCTB
62 MYPaBbUHOHN KHUCIIOTBI. bu6nuoreka [IOK
MHuoroo6pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OCcoOEeHHOCTH CBOMCTB:
HeTpeeTbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
bub6mmoreka LIOK
63 TUKapOOHOBBIX,

FI/II[pOKCI/IKap6OHOBLIX KHUCJIOT.

IIpencraBuTenn BBICIINX
KapOOHOBBIX KHUCIIOT

https://m.edso0.ru/83a08773
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Ilonsarue o IMPOU3BOJHBIX

bu6moreka [IOK

64 KapOOHOBBIX KUCIIOT https://m.edso0.ru/0d162d9d
CriocoOsl 1ostyueHus u

65 pUMeHeHHe KapOOHOBBIX bubmmorexa LIOK

https://m.edso0.ru/7c065c9d
KHCJIOT
CrnoxHble 3GupsblL:
TOMOJIOTHYSCKHIA PsijI, 001as but6mmoreka [JOK

66
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 OU3NYECKUE U XUMUYECKUE bubmuorexa [IOK
cBOIcTBa 3(hHpOB https://m.edsoo.ru/ad6b94b2
Pewmenne pacy€THbIX 3a1a4: 110
YPaBHEHUIO XUMHUYECKON

68 peakiuu, Ha OnpeeeHne
MOJICKYJISIPHOHN (hOPMYITBI
OpPraHUYECKOTO BEIIEeCTBA
[Ipaktuyeckas padota Ne 3.

69 Pemmenne skciepuMeHTaIbHBIX bu6nmoreka [IOK
3aaa4 o Teme "KapOoHoBbie https://m.edso0.ru/486671fb
KucnoThl. CiioxHbIe 3Quphl"”

Kupsr: HHE, PU3NICCKU
70 u XIEMH::EI?:IG CeB’O(I\%I)C”fBa o bubmmorexa [IOK
https://m.edso0.ru/al9c5b98
(rumposns)
Oco0eHHOCTH CBOMCTB JKHUPOB,

71 coAepKalIux OCTaTKH bu6mmoreka [IOK
HENPEIEIbHBIX KUPHBIX https://m.edso00.ru/b0331922
kucnot. JKupsl B mpupoze

72 MbLTa KaK COJIM BBICIIUX bubmmorexa LOK

https://m.edso0.ru/3c566565
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KapOOHOBBIX KHCIIOT, HX
Morotiee aeicTeue. Ilonstre o
CHUHTCTHUUYCCKUX MOIOIINX
cpenctBax (CMC)

I'enernueckas cBsI3b
YTJIEBOJIOPOJIOB M

bu6mmoreka [IOK

73
KHUCJIOPOJCOAEPKAITUX https://m.eds00.ru/56790c96
OpraHUYECKHX BEILECTB

74 Pacuérel o ypaBHEHUAM
XUMHUUYECKUX PEaKIui
Cucremaruzanus 1 00001eHne bu6mmoreka [JOK

75 .
3HaHUI MO TEME https://m.edsoo.ru/f8eaf2eb
OO0mas xapakTepucTuKa

76 YIIEBOJIOB M Ki1accuukarus bubmuorexa LIOK
YTJIeBOJIOB (MOHO-, TU- U https://m.edso0.ru/7a9693al
MOJINCaXapu/Ibl)

Monocaxapuibl: Gu3uYecKue
7 CBOICTBa If Haxof eHHE B bubmmorexa OK
A https://m.edsoo.ru/b4bdda2d
npupoae
[IpumeHeHune rroKo3sl, €€
78 SHAYCHIE B bubmuorexa [IOK
https://m.edsoo.ru/5e61122d
KU3HENIESITEIIbHOCTU OpraHu3Ma
Jucaxapunpl: caxaposa,

79 MaJIbTO3a 1 JaKTO3a. bubmuorexa [JOK
Haxoxnaenue B npupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHUE TUCaXapHiOB

80 [Tonucaxapuasl: cTpoeHHE bu6mmoreka [JOK

MaKpOMOJIEKYJ, PU3NUECKUE U

https://m.edsoo.ru/72a04508
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XMMHYECKHE CBOMICTBA,
IIPUMEHEHHE

[NonsiTie 00 MCKYCCTBEHHBIX

but6mmoreka [IOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacyeTHBIX 33a4 Ha
82 oTpe/IeNICHUE A0JU BbIXOa bu6nmoreka [IOK
MPOAYKTA PEAKIUHU OT https://m.edsoo.ru/7fde47ef
TEOPETUIECKH BO3ZMOKHOTO
CucreMatu3anus 1 0000IIeHHE Bbu6mmoreka [JOK
83 .
3HAHWU IO pa3Jeny https://m.edso00.ru/08d4364c
KonTponbhas pabora o teme
84 "Kucnopoacoaepxaiiue bubmmorexa [JOK
poAcoAcpratl " https://m.edso00.ru/42c6678e
OpraHUYECKHEe COCTUHEHUS
AmuHbI: KI1accudukars,
CTpOCHHE MOJIEKYJI, 0O1as
85 (bT(f) Myna I/I3OMeyI/I$I bubmorexa LIOK
pMYTa, pY, https://m.edsoo.ru/efa7e6ca
HOMEHKJIATypa ¥ (PU3HYCCKHEC
CBOMCTBaA
86 XHWUMUYECKUE CBOMCTBA bubmuorexa [IOK
ann(paTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHI/IJII/IHZ CTPOCHUC aHUJINHA,
87 0COOCHHOCTH XUMHYECKHUX bubmmorexa [TOK
N https://m.edsoo.ru/39cd21f1
CBOWMCTB aHMJIMHA
CriocoObl mostyueHust u
88 pUMEHEHHE ann(aTHIECKUX bubmorexa LIOK
P https://m.edsoo.ru/eal38763
aMHUHOB
89 AMWHOKHCIIOTHI: HOMEHKJIaTypa bubmuorexa [IOK

1 uzomepus, puznyeckue

https://m.edsoo.ru/d1773e80
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cBoiictBa. OTHeNbHbBIE
MIPEACTABUTETHN 0.-aMHUHOKHCIIOT

XUMHUYECKHE CBOVCTBA
AMUHOKHCJIIOT, UX

90 OMOJIOTHMYECKOC 3HAUCHHE bubmorera [JOK
https://m.edsoo.ru/77df705a
aMHHOKHUCIOT. CHHTE3 U
THIPOJIU3 TICTITHIOB
o1 benku xak npupoaHbie but6mmoreka [IOK
MOJIUMEPBI; CTPYKTYPBI OEJIKOB https://m.edso00.ru/429e9899
but6mmoreka [IOK
92 XUMUYECKUE CBOMCTBA OCIIKOB
https://m.edso0.ru/6237306d
AzoTcozepikaiiue
TeTEPOLUKITHYECKUE
93 coe I:/IHHCHI/ISI Hyxnennosbie bubmorexa OK
A Y https://m.edso0.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Onosiornyeckas poib
[Ipaktuyeckas padota Ne 4.
Pemenne skcriepuMeHTaNIbHBIX
94 3a7a4 1o TeMe bubmorera [JOK
" % https://m.edsoo.ru/8e3c02d1
A3zoTcoaepxalime
OpraHUYeCcKHe CoeMHEHUs"
[Ipaktuyeckas padora Ne 5.
95 Pemrenne skcnepuMeHTaIBHBIX bu6mmoreka [JOK
3a7a4 o teMme ""Pacrio3zHaBanue https://m.edsoo.ru/bde3fdf6
OpPTraHUYECKUX COCTMHECHUM"
KonTponbHas padbora o teme
96 "A3zoTcoaepxaniue bubmmorexa [IOK
AACPATL " https://m.edsoo.ru/ce561bc7
OpPTraHUYECKHE COSTUHEHUS
97 OcHOBHBIE TIOHSTHS XUMHUH bubnuorexa [JOK
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BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH 1 METOIBI UX
CHHTE3a —IIOJIMMEPHU3ALUS U
MOJIUKOHIECHCAITHS

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

IImacTtmaccel. YTunuzanusa u

bubmuoreka [JOK

%8 nepepadboTKa MmiIacTuKa L https://m.edso0.ru/82242e0f
DnacToMephl: HATyPaTbHBII

99 CI/IHTGTI/I‘-IGI:ZKI/IC KanyinKI/I. 1 bubmmorera [IOK

https://m.edso0.ru/246103ec
Pe3nna
Bosiokna: HatypanbHbIE,

100 HCKYCCTBEHHBIE, 1 bu6mmoreka [JOK
cunretnueckue. [lomumepsl https://m.eds00.ru/5963a601
CHEIMAIbHOTO Ha3HAUCHUS
[Ipaktuyeckas padota Ne 6.

101 Pemenue skcriepuMeHTaTbHBIX 1 bubnuorexa LIOK
3a7a4 o reMe "Pacro3HaBanue https://m.edsoo.ru/3aebd77a
IJIACTMACC U BOJIOKOH"

O00011IeHNE U CUCTEMATH3AIINAS
M3y4EHHOT0 MaTepuaa 1o TeMe bu6nmoreka [IOK

102 1
"BbicOKOMOIEKYISIpHbIE https://m.edsoo.ru/6a22b1e8
coeMHeHUs "

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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11 KVIACC

KonuyecTBo yacos DJIeKTPOHHBIE
Ne Hdara nudpoBbie
Tema ypoka Konrpoabusie | IlpakTnyeckue bp
n/n Beero U3yuyeHHsi | 00pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl
1 Atom. CocTaB aTOMHBIX SIIEP. 1 bu6nmoreka [IOK
XuMUYECKUi 37eMeHT. M30Tonbl https://m.edsoo0.ru/59c112ee
5 CrpoeHue 3J1eKTpOHHBIX 000JI0UeK 1 bu6numorexa [IOK
aTOMOB, KBAaHTOBBIC UHCIIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMruueckux 1 bu6nmnoreka [IOK
3JIEMEHTOB (s-, P-, d-, f-amemenThI) https://m.edsoo.ru/61294af9
4 Pacnpenenenue 351eKTpOHOB 110 1 bu6muoreka [IOK
ATOMHBIM OpOUTATSIM https://m.edsoo.ru/f5f750fe
DOneKTpOHHbIE KOH(UTYpAIH aTOMOB
) aneMggTOB B OCHoj:{onZII)/I 1 bubmmorexa LOK
. https://m.edso0.ru/8149e846
BO30YKIEHHOM COCTOSTHUU
DNEeKTPOHHbIE KOHPUTypaluyi HOHOB. bubmorexa [LIOK
6 1
DJEKTPOOTPUILIATETLHOCTD https://m.edso0.ru/a0764b24
[leproguueckuii 3aK0H 1
[Meproandeckasi cucTeMa XUMHYECKUX
7 anemenToB JI. 1. Menneneena, CBsi3b C 1 bubmmorexa [TOK
N VH ’ https://m.eds00.ru/16957c01
COBPEMEHHOU Teopuen CTPOCHHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHHsI CBOMCTB
8 XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX 1 bu6mmoreka [IOK
VMU IIPOCTHIX U CIIOKHBIX BEIIECTB I10 https://m.edso0.ru/f8468927
rpynmnam u nepuojam



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927

Cucremarusanys U 00001IeHre 3HAHUN

bu6moreka [IOK

o 10 TEMeE https://m.edsoo.ru/8fad2942
Bunnl xumudeckon ¢Bs13u. MexaHu3MEI

10 00pa30BaHus KOBAJICHTHOM CBS3H. bu6mmoreka [IOK
Bonoponnas cBsi3b. https://m.edsoo.ru/5a8072af
MexMOJIEeKyISIpHbIE B3AUMOAECHCTBUS
BasieHTHOCTB U BaJICHTHBIC

11 BO3MOHOCTH aTOMOB. CBSI3b but6mmoreka [IOK
JJIIEKTPOHHOMU CTPYKTYPBI MOJIEKYII C UX https://m.edsoo.ru/3d2ca093
FEOMETPHUYECKUM CTPOCHUEM

12 [IpencraBieHuss 0 KOMIUIEKCHBIX bu6mmoreka [IOK
COEIMHEHUAX: COCTAaB U HOMEHKJIaTypa https://m.edso0.ru/8c66b12a
BemiectBa MOJEKYISIPHOTO U

13 HEMOJIEKYIIIPHOTO cTpoeHus. THrbl bu6nmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEIIECTB
[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.

14 [IpencraBieHne 0 KOMIOUIHBIX Enbmiorexa HOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctruHHbBIE pacTBOPHI: HACKIIIIEHHBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. buommorexa LOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannoruapatsl

16 CrniocoObl BbIpakeHUsI KOHIIEHTPALIUU bu6nmoreka [IOK
pacTBOpOB https://m.edso0.ru/328e653a
Pemienue 3aga4 ¢ uCnonb30BaHUEM

17 MOHATHH ""MaccoBas 10Jis but6mmoreka [IOK

pacTBOpEHHOTO BemiecTBa", "MospHas
KOHIIEHTpanus"

https://m.edsoo.ru/785e0ab4
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18 Knaccudukamnus 1 HOMEHKIaTypa bu6moreka [IOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d

19 CucremaTu3anus ¥ 0000IIeHUE 3HAHUHA bubmuorexa [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabora no temam
"Ctpoenue atoma. [lepuonnueckuit

20 3akoH u [lepronnueckas cucrema bu6mmoreka [IOK
XUMHYECKHX 31eMeHTOB /l. M. https://m.edsoo.ru/70a60aa4
Menpneneesa", "CtpoeHue BeniecTBa.
Mmuoroo6pa3ue BemniecTn"
Knaccudukanmss XuMHIeCKUX peaKiuii
B HEOPraHUUYECKOW U OPraHUYECKON

21 XUMHH. 3aKOH COXPAaHEHUS MacChl bubmuoreka [IOK
BEILIECTB; 3aKOH COXPAHEHUS U https://m.edso0.ru/6335cdd2
MIpEeBpalIeHHs SHEPTUU TpU
XUMHUYECKHUX PEAKITHIX
TemnoBble 3()(HEeKThl XUMUYECKIX

22 peakuuii. Tepmoxumudeckue bubmmorexa LIOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Beraucnenus mo ypaBHEHUSAM

23 XUMUYECKHUX PEaKui bubmnorexa [JOK

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

TEPMOXUMHYECKHM YPaBHEHUSIM
CKOpOCTh XMMHUYECKOHN peakiuu, eé

24 3aBUCHUMOCTD OT Pa3JINYHBIX (DaKTOPOB.
Karanms u xatanuzatopsl

25 ['oMoreHHbIe U reTEpOreHHbIE peakuu

26 [TpakTrueckas padora Ne 1 mo Teme bu6mmoreka [JOK

"BnusiHue pa3nuuHbIX GpakTopoB Ha

https://m.edsoo.ru/1facaldl
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CKOpPOCTh XUMHYECKOU peakiuu"

OO6partuMble 1 HEOOpaTUMBbIE PEAKIINH.

bubmuorexa [JOK

27
XUMUYECKOE PAaBHOBECHE https://m.eds00.ru/30952f9b
[Tpaktuueckas padora Ne 2 o Teme
28 "BnusiHue pa3nuuHbIX (paKkTOpoB Ha bubmmorexa OK
P P " https://m.edsoo.ru/3bf34e17
MOJIO’KEHNE XUMHYECKOTO PAaBHOBECHS
DAEKTPOIUTHUECKAS JUCCOIIUALIA.
29 CI/IJ‘IBHFI):IG " ciaalble aJllleKT (I)-IJ'II/I’II:[BI bubmorexa [OK
p ’ https://m.edsoo.ru/5f766bdf
CreneHp QUCCOLMAIIAT
Honnoe nmpoussenenune Boasl. Cpena
30 BOJHBIX Ell)CTBO OI[B Boxo Ho HLII:>'I ! bubnmorexa LHOK
g p POB. BOAOPOA https://m.edso0o.ru/3966ca89
nokasarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 [IPOTEKAIOIIKIE B PACTBOPAX bubmmorexa [JOK
p B p p https://m.edsoo0.ru/09d5a9bd
JJICKTPOJIUTOB
[Tpaktuueckas padora Ne 3 o Teme
32 "XHUMHUYECKHE PEAKIIUNA B PACTBOPAX bubmmorexa HOK
P B P P https://m.edso0.ru/2e3daeb0
3JIEKTPOJIUTOB
OKHCIIUTEBHO-BOCCTAHOBUTEILHEIE
33 eakyu. BaxHelme OKUCIUTEIN U bubmorexa [JOK
PEAKIIHL. https://m.eds00.ru/56226060
BOCCTAHOBUTEIH
34 MeToa 37eKTPOHHOTO (3JIEKTOHHO- bu6nmoreka [IOK
HOHHOT0) OanaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOIN3 PACTBOPOB U PACILUIABOB bu6mmoreka [IOK
BEIISCTB https://m.edso0.ru/93fh97d2
36 Pemrenne 3a1a4 pa3InyHbIX THIIOB bubmmorexa [JOK
Aatp https://m.edsoo0.ru/5a859d16
37 Pemenne 3aia4y pa3au4HbIX THIIOB bu6mmoreka [IOK
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https://m.edsoo.ru/5afa265d

38 CuctemaTtuzanus ¥ 00001IeHNe 3HAHUIA bu6mmoreka [IOK
1o TeMe "XuMHu4yecKkue peakiuu” https://m.edso0.ru/c161eb85

39 Konrponbnas padora o Teme bu6muoreka [IOK
"Xumuyeckue peakiuu" https://m.edsoo.ru/a8a0a930
[Tonoxxenne HeMeTaIOB B
[Teproamueckoit cucTeMe XMMHYSCKHX

40 anemenToB JI. 1. Menneneena u bubmorexa [IOK

T https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOCHHUS UX aTOMOB.
Ou3nyeckue CBOWCTBA HEMETAIIJIOB
ANoTpOTIvSL HEMETAJUIOB (Ha IPUMEpe
41 KHCJIoTp ona, cepsl, hocdo (a " i bubmmorexa [IOK
poAa, CEpEHL, P https://m.edsoo.ru/ef92c91c
yriepoja)

42 Bopopon: nonyuyenue, pusndeckue u bubnuorexa LIOK
XMMHYECKHE CBOMCTBA. [ Mapubl https://m.edso0.ru/0aa8f613
I'anorensl: HaAXOXKIEHUE B IPUPOJIC,

43 CHocoObI MOTYyYEeHUS (I)I/I3I/I‘lpeCII)(I/IC u buommorexa LOK

yi L https://m.edso0.ru/4e223795
XUMHUYECKHE CBOMCTBA
I"anorenoBonopoasl. Baxknelume
44 KHCIIOPOJICOACPIKAIINE COSTUHEHUS bubmmorexa LIOK
P P https://m.edso0.ru/6b3255e6
raJIOreHOB
JlabopaTopHble U TPOMBIIITICHHBIE

45 CIoCcOOBI OTyYEHHSI TaJIOTEHOB. bu6mmoreka [JOK
[IpuMeHeHre raJsoreHoB U Ux https://m.edso0.ru/6971aca4
COEIMHEHU I
[Ipaktuyeckas padota Ne 4. Perenue

bu6mmoreka [IOK
46 AKCIIEPUMEHTANIBHBIX 3a]1a4 M0 TeMe

"T"amoreus!"”

https://m.edsoo.ru/8b26fecd



https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd

Kucnopon: nabopatopHsie u
MIPOMBIIIUICHHBIE CITOCOOBI TTOJTYICHHS,

bubmuorexa [JOK

47
duznYeCcCKre U XUMUIECKUE CBOMCTRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpumeHeHne KUCIOpoaa U 030HA

bubmuorexa [JOK
48 OKCcUIIBI ¥ TIEPOKCUIBI
A p A https://m.edso00.ru/5¢8816a0
49 Perienue 3a1a4 pa3adyHbIX TUIIOB bubmorera [JOK
AaTp https://m.edso0.ru/2b6d8b4b
Cepa: HaXx0KJAE€HUE B IIPUPOJIE,
50 CH(I))CO6LI MOJTyYEHUS (;I/IBI:/I‘ICCKI/IG U Bubmmorexa LIOK
yi o https://m.edsoo.ru/46afael6
XHMHYECKHE CBONCTBA
Bbu6moreka [JOK
51 Ceposonopo, ¢
POBOZIOPOA, CyIbhHE! https://m.eds00.ru/7¢c875999
Kucnopoacoaepsxaiiue coe JuHESHHS
52 cepul gCO6eHHIZ)CTI/I CBOMCTB CEpHOI bubmorexa LOK
pEI- P https://m.edso0.ru/8cfa2548
KHCJIOTBI
[Ipaktuueckas padora Ne 5. Pemenue

53 AKCIIEPUMEHTANIbHBIX 3a7a4 10 TEME bubmorexa [JOK

" P . f[ https://m.edsoo.ru/Oafb05e4
Cepa u e€ coenHeHUs
A30T: Hax0XJI€HUE B PUPOJIE,

54 CIOCOOBI TTOTyYeHUS, (PU3UICCKUE U bu6mmoreka [IOK
XHMUYCCKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPUIBI
Kucnopoacoaepsxamiue coeIuHeHUS

55 azoTa %CO6€HIEOCTI/I CBOMCTB a30THOM bubmorera [JOK

’ https://m.edsoo.ru/e2965afe
KHUCJIOTBI
56 IIpumeHeHue a30Ta U ero COeAMHEHUN. bu6muoreka [IOK

A3zoTHBIE y10OpEeHUs

https://m.edsoo.ru/129f5059
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docdop: HaXOKICHNE B IPUPOJIE,
CrocoObI MOTyYeHUs], PU3NUECKUE U

bubmuorexa [JOK

57
XUMHUYecKkue cBoicTBa. Dochuanl u https://m.edsoo.ru/9a6b43ec
dochun
Oxcupsl dhocdopa,
58 (1)00(1:(1) c(ci)) e(bms ne kucyioTel. Conun bubmmorexa OK
P IU[ pratll ’ https://m.edso0.ru/c7a2d429
dbochopHOIT KHCITOTHI
59 [Tpumenenue pochopa u ero bubmmorexa [IOK
coequHeHuit. PochopHeie ynoopeHus https://m.edsoo.ru/a218070a
[TpakTrueckas padota Ne 6. Pemenue
but6mmoreka [IOK
60 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
https://m.edso0.ru/8175ac3f
"A30t u pocop u ux coenuHeHHU"
Yrnepoa: HaxoXJIeHUe B IPUPOJE,
AJTOTPOTHBIE MOTUDUKALINY; bubnuorexa LIOK
61 .
buznyeckre U XUMHUYECKUE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMCHCHHE
Oxcup yriaepoaa(ll), oxcu
62 ne I(l)y;(l\?) ; (OJ'I)LHaH KfICJIOTa ueé bubmmorexa [IOK
YHIepoa 28 https://m.edsoo.ru/dba58adf
CoJn
63 Pemenue 3a1a4 pa3InIHBIX TUTIOB bubmmorexa OK
AP https://m.edso0.ru/6029b609
Kpemuuii: HaxoxxaeHue B pupoze,
64 0113000651 o eIfI/I}I (bnmze(l:omfe " bubmmorexa OK
yi o https://m.edso0.ru/143558ab
XUMHUYECKHE CBOMCTBA
65 Oxkcua kpemuusi(IV), kpemuueBas bubmuorexa [JOK
KHCJI0Ta, CUIIUKATHI https://m.eds00.ru/3170e7bl
IIpumeHeHne KpEMHHUS U €T0 bubmmorexa [JOK
66 P P https://m.edsoo.ru/393cdac0

coeauHenuit. CTeKIo, ero nojyuyeHue,

https://m.edsoo.ru/5823cefb
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BHUBI CTCKIIA

67 Pemenne 3amay pa3nuuHbIX TUIIOB bubnnorexa [JOK
A8t p https://m.edsoo.ru/b624f801
68 Cucremartu3zanus 1 0000IIeHIE 3HAHUN bubnuotexa [JOK
o teme "Hemetamier" https://m.edsoo.ru/6e864db5
69 KonTponbHas pabota no teme bubnuorexa LIOK
"HemeTtamisr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3ynbTaToB KOHTPOJIBHOMN bu6mmoreka [IOK
paboThI, KOPPEKIIUS OMUOOK https://m.edso0.ru/2b7e9510
ITomosxeHre MeTaLIIOB B
[Teproamueckoit cucTeMe XMMHYSCKIX
71 a11eMeHTOB. OCOOEHHOCTH CTPOEHUS bubmorexa LOK
' p https://m.eds00.ru/9839c16¢
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METAJUIOB
OO6mue ¢puzndecKue CBONCTBA
712 MeTaJuIoB. [IpuMeHenne MeTaIoB B bubmorexa LOK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CmuiaBsl MetasuioB. Kopposus bu6nmoreka [IOK
METaIJIOB https://m.edsoo.ru/42b872e3
74 Pemrenue 3amad pa3anyHBIX TUIIOB bubmorexa [JOK
Aatp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMUYECKUN DA HAOPSHKEHUH
75 MeTaJ‘IJl'iOB OO6mmume cnolzzozflim H(I))J'I eHUs bubmmorexa [JOK
- SOt ya https://m.edsoo0.ru/94eb377a
METAJUIOB
O6m1as xapakTepucTuka MetauioB [A-
76 rpymisl llepruoaudyeckoin cucteMsl bu6muoreka [IOK

XUMHYECKHUX dJIeMeHTOB. HaTpuii u
KaJIUH: TToJTydeHue, GU3nIecKue u

https://m.edsoo.ru/el2c26b3
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XHUMHUYCCKHUE CBOﬁCTBa, IIPUMECHCHUEC
IMPOCTBIX BEIIECTB U UX COG)II/IHGHI/Iﬁ

OO6mas xapakTepucTrka MeTayuioB 11A-
rpymisl [lepuonudeckoit cucTemMbl
XMMHYECKUX 3JIEMEHTOB. Maruuii u

bubmuoreka [JOK

77 .
KaJIBIIWIA: TTOTydeHne, GU3ndecKue u https://m.edsoo.ru/7c3e49c0
XUMUYECKHE CBOMCTBA, MPUMEHECHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUMN
78 JKECTKOCTH BOJIBI M CTIOCOOBI €6 but6mmoreka [IOK
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9
79 AoMHUHMI: TIOTydeHne, (PU3nYecKue u bu6mmoreka [IOK
XUMUYECKHE CBOMCTBA, IPUMEHECHHE https://m.edso0.ru/0e79b266
AmpoTepHbIe CBOICTBA OKCHIA U
TUAPOKCHUA aTFOMUHUS, bu6moreka [IOK
80
TUIAPOKCOKOMIUIEKCHI ATFOMUHMS, UX https://m.edso0.ru/5d12d318
MIPUMCHCHHE
81 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
[Tpaktrueckas padota Ne 7. Permenue
82 3KCIIEPUMEHTAJIFHBIX 341144 10 TEME bubmmorexa LIOK
. p . https://m.edsoo.ru/27a4af43
MeTaJuTel TJIaBHBIX TTOATPYIIT
OO01mas xapaKTepUCTHKa METAIIOB
no6ounbIx noarpynn (b-rpymm) bu6mmoreka [JOK
83 .
[leproauueckoil CUCTEMbl XUMHYECKUX https://m.edso0.ru/610d7431
3JIEMEHTOB
du3nyeckre 1 XUMHUYECKHE CBOMCTBA
84 XpoMa U €ro COeTUHEHUN, UX bubmorexa HOK
p g ’ https://m.edso0.ru/9911bef3
MIPUMEHEHUE
85 Baxnelmme coeTMHEHUs Maprasiia. but6mmoreka [IOK
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HepMaHraHaT KaJius, €ro
OKHCJIUTEILHBIC CBOMCTBA

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

duznyeckre 1 XUMUYECKHE CBOMCTBA

86 J)kelie3a " ero coequnenuii. [lonyuenue bubmorexa HOK
8 ’ y https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CILJIaBOB JKeJie3a
dusndueckue U XUMUYECKHE CBOMCTBA
87 MEIN U €€ COeNUHEHN, X bubnnorexa [JOK
A & ’ https://m.edso0.ru/2bc0f954
MIPUMEHECHHE
dusnueckue U XUMHUUECKHE CBOIICTBA
IIMHKA ¥ €r0 COSAUHEHUH, MX bu6mmoreka [IOK
88
IIpUMEHEHNE. [ NIPOKCOKOMITIIEKCHI https://m.edsoo.ru/b1f2beal
[IUHKA
[Tpaktuueckas padora Ne 8. Pemenue
89 SKCHEPUMEHTAILHBIX 331324 110 TEME bubmmorexa [JOK
p A https://m.edsoo.ru/a6e352¢a
"MeTasibsl TOOOYHBIX TOATpyHI"
90 Pemenune 3amay pa3andHbIX TUIIOB bubmorexa [OK
Aatp https://m.edsoo.ru/a8b83d83
O0001IEeHnEe U CHCTEMATH3 AN
91 W3YYEHHOI0 MaTepuaa o TeMe bubmorexa LHOK
" Y " P https://m.edsoo.ru/e91fe975
MeTtanibl
92 Konrponbnas padora o Teme bubnuoreka [IOK
"Metanabr" https://m.edso0.ru/83f63ea3
AHanu3 pe3yiabTaTOB KOHTPOJIBHOMN bu6mmoreka [JOK
93
paboOTHI, KOPPEKIIHS OMHNOOK https://m.edsoo.ru/9ebff2fd
Ponps xuMuu B o0ecrieueHun
94 YCTOMYUBOI'O pa3BUTHUS YEJIOBEUECTBA. bubmmoreka [IOK

[ToHsITHE O HAYYHBIX METOIAX
HCCIIENOBAHUS BEILIECTB

https://m.edsoo.ru/080fe1f0
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HayLIHBIC IMPUHIUIIBI OpTaHUu3aluu
XUMHUYECCKOI'0 IIpOMU3BOJACTBA.

bubmuorexa [JOK

95 1
[TpoMBIIITIEHHBIE CITOCOOBI MOTYYSHHS https://m.edsoo.ru/2e45a44f
BOKHCUIIINX BEIICCTB
XUMHYECKOE 3arpss3HECHUE
96 OKPY’KAOIIECH CpeJIbl M €T0 1 bubmmorexa OK
by Hen cpet https://m.edso0.ru/9f11bf51
IIOCJICICTBHS
97 XUMHUS U 310pOBBE YETIOBEKA. 1 bu6mmoreka [IOK
JlekapcTBEeHHBIE CpeICTBA https://m.edso0.ru/a6552721
98 Xnmus iy, Pons xuMun B 1 bu6mmoreka [IOK
obecrieueHnH MUIIEBON O€30MacCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMernueckue u nappromepHbie 1 bu6muoreka [IOK
cpeactsa. beitoBas xumus https://m.edsoo.ru/da42d5a9
XuMus B CTPOUTENIbCTBE. BaxkHenime
100 CTPOUTEILHBIE U KOHC IIMOHHEIE 1 bubmmorexa [OK
P e https://m.eds00.ru/61e69003
MaTepHabl
XHUMHS B CEITBCKOM XO35HCTBE.
101 Opra"udeckue u MUHEpaIbHBIC 1 bubmmorexa [JOK
P P https://m.edsoo.ru/fd39587d
yaoOpeHust
102 CuctemaTu3anus ¥ 0000IIeHIE 3HAHUHA 1 bubmuotexa [JOK
10 TEME https://m.edsoo0.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






