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HOACHUTEJBHASA 3AIINCKA

PabGouass mporpamMma Mo XMMHHM Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHHs
pa3paborana Ha ocHOBe DenepanbHOoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6
obpazoBanuu B Poccuiickoit denepanun», TpeOOBaHMN K pe3yjbTaTaM OCBOCHHS
denepasibHOM 00pa3oBaTeIbHONM MporpaMMbl cpeaHero oobmero obpazoBanusa(POIl
COQO), npencraBneHHbix B DenepasbHOM TOCYIapCTBEHHOM 00pa3oBaTEIbHOM
crannapre COQO, ¢ yuérom Konnenuuu npenoaaBanusi yaeOHOTo mpeaMera « XUMUs» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit denepanuu, peanu3yronmx OCHOBHbBIC
oOpa3oBarenbHblE MPOTPaMMbl, M OCHOBHBIX TMOJIOXKEHUN «CTpaTeruu pa3BUTHUS
Bocriutanus B Poccuiickoit ®enepanuu Ha mepuon no 2025 roga» (Pacmopsbkenue
[IpaBurenscTBa PD o1 29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpOBHE YriayOJIEHHOTrO M3Yy4YEeHHs] 3aHHMAET Ba)KHOE MECTO B CHUCTEME
€CTECTBEHHO-Hay4HOro obOpaszoBanus ydamuxcs 10-11 knaccoB. U3ydenue mpeamera,
peaiuzyeMoe B yCIOBHUSX AUPHEPEHLUPOBAHHOTO, NMPOPUIBHOTO 00Y4YEeHMsI, TPU3BAHO
o0ecreunTh 00111€00pa30BaTEeIbHYI0 M OOLIEKYJIbTYPHYIO MHOJATOTOBKY BBIITYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO JUJISl afanTaluy UX K OBICTPO MEHSIOLIUMCS YCIOBHSIM >KM3HU B
COLIMYME, a TaKXe ISl MPOAOJKEHUSI OOyYeHHsI B OpraHu3alusx MpoPpecCUuOHAIBHOIO
o0Opa3oBaHMsl, B KOTOPbIX XUMHUS SBJIIETCS OJTHOM U3 MPUOPUTETHBIX TUCIIUILINH.

B mporpamMe mo XuMHHM Ha3Hau€HUE MpeaMeTa «XUMHs MOJydaeT MOJPOOHYIO
MHTEPIIPETALNIO B COOTBETCTBUM ¢ OCHOBoOMoJararomumu noyioxenusamu I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH LEJNEH, COAepKaHMsl, pe3yJbTaTOB 00yueHus U TpeOOBaHUN K
YPOBHIO TOJATOTOBKHM BBITYCKHUKOB. CBHIETENBCTBOM TOMY SIBJISIFOTCS CJIEYIOLIUE
BBITIOJIHSIEMbIE TPOIPAMMOi 110 XUMUU (HYHKIIUU:

e UH(pOPMALMOHHO-METOJMYECKAsl,  pealu3alus  KOTOpoll  obOecrieuynmBaeT
MOJIyYeHHUE MPEACTABICHUS O LENSAX, COAECPHKAHUU, OOIIEH CTpATeruu 00y4YeHus,
BOCIIUTAHUSI U Pa3BUTHUS OOYyHArOUIMXCSI CPEACTBAMU IMPEAMETa, U3y4aeMoro B
pamMKax KOHKPETHOTO MPOQUIIs;

e OPraHM3alMOHHO-IUIAHUPYIOIIAsd, KOTOpas MpPelyCMaTPUBAET OIPEICICHHE:
OPUHIIMIIOB CTPYKTYPUPOBAHUS W TMOCJIEI0BATEILHOCTH HM3Y4YEHHS] y4eOHOTO
MaTepHaia, KOJIMUYECTBEHHBIX U KaU€CTBEHHBIX €0 XapaKTEPUCTHUK; MOIX0I0B K
(GOpMHpPOBAHUIO  COJEPKATEIbHOW  OCHOBBI ~ KOHTPOJSL U OLIEHKHU
00pa30BaTeNbHBIX JOCTUKEHUN O0YyJaromMXcs B paMKax UTOTOBOM aTTeCTAallUU
B (hopMe €IMHOT0 TOCYJaPCTBEHHOI'O AK3aMEHA M0 XUMUH.

[Iporpamma aJist yriy0JI€HHOTO U3YYEHUSI XUMUH:

e YCTaHABIMBAECT HMHBAPUAHTHOE NPEIMETHOE COJAEp)KaHue, 00s3aTeIbHOe IS
M3YYEHHUS B paMKax OTAEIbHBIX Mpoduieil, mpeaycMaTpuBaeT pacupeesieHue u
CTPYKTYPUPOBAaHME €ro IO  KJaccaM, OCHOBHBIM  COJEp>KaTeJIbHbIM
JTUHUSM/pa3ieniaM Kypca;



e 1a€T MPUMEPHOE pacHpeleieHHe y4eOHOro BpPEMEHH, PEKOMEHIIyeMOIro JUIs
W3Y4YCHUS OTACIBHBIX TEM;

e TIpenajaraeT MPUMEPHYIO MOCIE0BATEILHOCTh U3YUCHUS YUYEOHOTO MaTepraa C
y4€TOM JIOTMKM TOCTPOCHMSI Kypca, BHYTPUIIPEIAMETHBIX W MEXIPEIMETHbIX
CBsI3EH;

e JTa€T METOAMYECKYI0 MHTEPIPETAUUIO LENed W 3a7a4y U3y4YeHHUs MpeaMeTa Ha
yIIyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME
cpenHero  oOmero  oOpa3oBaHHUsA,  COJAEPKATENBHOM  XapaKTEPUCTHKHU
IUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS OCHOBHOW 00pa3oBaTEIbHOW MPOrpaMMbl
cpenHero oOiero oopa3zoBaHus (JIMYHOCTHBIX, METAIIPEIMETHBIX, TIPEIMETHBIX ),
a TakXe C YYETOM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHBIX JEHCTBUN
00y4aronierocs Mo OCBOECHUIO COJAEPKAHUS MPEIMETA.

[lo Bcem Ha3BaHHBIM TMO3UIMSM B TIPOrpaMMe IO XHUMHH TIPEIyCMOTpEHa
IIPEEMCTBEHHOCTh ¢ OOYUYE€HHEM XHMUU Ha YPOBHE OCHOBHOIO oOLIero oopa3oBaHus. 3a
npejeaaMyd YCTAaHOBJIGHHOW MPOTpaMMON MO0 XUMHUHU 00s3aTelIbHOM (MHBApUAHTHOM)
COCTABJISIIOLIEH cojepkaHusi ydeOHOro mnpeameTra «XHMHS» OCTAa€Tcd BO3MOXKHOCTH
BBIOOpAa €ro BapUaTUBHOM COCTABIISIONIEH, KOTOpass JAOJDKHA ONPENEIsAThCA B
COOTBETCTBHUH C HAMPABIEHNEM KOHKPETHOTO MPOQPIIs 00yUeHUsI.

B cootBerctBuuM ¢ koHuenTyanbHbIMU noJjioxkeHuasMu OI'OC COO o HazHaueHUH
peaMeToB 0a30BOTO W YINIYOJIEHHOTO ypoBHEH B cucteMe auddepeHIrpoBaHHOTO
0o0y4eHHUsI Ha YPOBHE CPEHETO OO0IIero oOpa3oBaHUs XUMHSI HA YPOBHE YIIIyOJIEHHOTO
M3Y4YEHUs HANpPaBJICH Ha peaju3alii0 MPEEMCTBEHHOCTH C TMOCJIEAYIOIUM ATaroM
MOJIYYeHHUS] XUMHUUYECKOT0 00pa30BaHMs B paMKaxX M3Yy4EHHsI CICIMATbHBIX €CTECTBEHHO-
HAay4YHBIX M XUMUYECKUX JUCIMIUIMH B By3aX U OpraHu3alusix CpeIHEero
npodecCHOHAIBHOTO Oo0pa3oBaHusi. B 9TOM CBsI3u uH3ydeHHE MOpeaMeTa «XUMUs
OPUEHTHUPOBAHO MPEUMYILECTBEHHO HAa pacClIMpEeHHe U YriayOJeHUuEe TEOPETHYECKOU u
MPAKTUYECKOW TIOATOTOBKM OOYYAIOMIMXCS, BBIOPABIIMX OMPEACIEHHBIA MPOPUITH
oOydeHHusi, B TOM YHUCJIE C TMEPCHEKTUBON MOCIEAYIOIIEr0o MOJYyYEHUS XUMHUYECKOIrO
oOpa3oBaHMsl B OpraHuzanusx npodeccuoHanbHoro obpasoBanus. Hapsny c stuMm, B
ceere TpedboBanuii ®I'OC COO k miaHupyeMbIM pe3yibTaTaM OCBOEHHS (enepanbHOU
o0pa3oBaTeIbHONM MpOrpaMMbl CpeIHEro OOIIero oOpa3oBaHUs H3Y4YEHUE IIpeaMeTa
«XuMuUS» OPUEHTHUPOBAHO TAKXKE HA PEIICHWE 3a/1ad BOCHHTAHUS W COIMAIBHOTO
pa3BUTHS OOydYaronuxcs, Ha (GOPMUPOBAHUE y HUX OOIICHMHTEIJICKTYIbHBIX YMEHUH,
YMEHHUM pallMOHAIM3AlUK Y4eOHOTO Tpyda M OOOOMIEHHBIX CIIOCOOOB JEATEIBHOCTH,
UMEIOIIUX MEXIUCIMIUIMHAPHBIN, HaIIPEAMETHBINA XapaKTep.

CocraBnsommMu  TpeAMeTa «XUMHsS» Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHUS
SIBJISIFOTCSL YTITyOJI€HHBIE Kypchl — «Opranudeckas xumus» u «O01as 1 HeopraHudeckas
xumus». [lpu ompeneneHMM TOAXOMOB K OTOOPY M CTPYKTYPHOM OpraHU3AINH



CollepKaHUsl 3THX KypCOB B IMpOrpaMMe IO XMMHUHU 3a OCHOBY IPUHATHI MOJOKEHHS
OI'OC COO o paznuuusx 6a30BOro U yriyOJIEHHOTO YPOBHEH N3YUYECHHUS MTPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranumdeckas xumus» u  «OOmas u
HEOPraHWYECKasi XMMHUS» COCTaBIISIET COBOKYIIHOCTb IPEIMETHBIX 3HAHUM M YMEHUH,
OTHOCSIINXCS K 0a30BOMY YPOBHIO M3Y4EHMsI IIpeMeTa. JTa CUCTEMa 3HAHUH MOJIydaeT
ONpEeNEeNEHHOE TEOPETUYECKOE JIONMOJIHEHHE, MO3BOJISIIONIEE OCO3HAHHO OCBOUTH
CylIecTBEHHO Ooublinii 00bEM (hakTonormueckoro marepuana. Tak, Ha yriayOn€HHOM
YPOBHE M3y4y€HHUs NpeaMeTa oOecleyeHa BO3MOXHOCTb 3HAYUTENIBHOTO YBEIUYECHHUS
o0bEMa 3HaHUM O XMMHYECKMX D3JIEMEHTAaXx M CBOMCTBAaX WX COCAMHEHHUH Ha OCHOBE
paciiMpeHust ¥ yriryoJaeHus! IpeCTaBICHUN O CTPOCHUH BEILleCTBA, XMMUUYECKOM CBS3U U
3aKOHOMEPHOCTSIX ~MPOTEKaHUs pPEaKUUd, pacCMAaTPUBAEMbIX C TOYKH 3pEHHS
XUMUYECKON KHHETHUKM W TEpMOAMHAMHUKH. VI3ydeHHe NepuOAMYECKOro 3aKOoHa U
[leproanueckoil CUCTEMbl XMMHMUYECKHX D3JIEMEHTOB O0a3upyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXAaHWYECKUX IMPEACTABICHUSAX O CTPOCHHHM aroMa. XUMUYECKas CBS3b
OOBSACHSIETCSI C TOYKH 3PEHUSl DHEPreTUYECKUX H3MEHEHUW npu €€ 00pa3oBaHUM U
pa3pylIeHUH, a TaKXKe C TOUKU 3PEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. V3ydyeHne THIOB
peakiuii  jonoiHseTcs (HOPMUPOBAHMEM TMPEIACTABICHUN 00 3IEKTPOXUMUYECKUX
IIpoLieccax M 3JIEKTPOJIM3E PACIUIABOB M PAaCTBOPOB BEUIECTB. B Kypce opraHM4ecKoi
XUMHH TPU PACCMOTPEHMH PEAKLMOHHOW CIIOCOOHOCTH COEAMHEHMN yAenseTcs ocoboe
BHMMaHHE BoOIlpocaM 00 3JEKTPOHHBIX 3(]PQekTax, 0 B3aUMHOM BIUSHHUUA aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Ocoboe 3HavyeHHE UMEET TO, YTO Ha COJIEPKAaHHE KYpPCOB XUMHUU YIIyOJIEHHOTO
YPOBHSI M3YYEHHs /I KJIACCOB OMpeaenéHHoro npoduis (rjJaBHBIM o0pa3oM Ha HUX
CTPYKTYpPY U XapakTep JOMOJHEHHUH K O0IIel cucTeMe NMPeIMETHRIX 3HAHU) OKa3bIBAIOT
BIIMSIHUE CMEXHBIE MpeaAMeThl. Tak, HanmpuMep, B COAEP’KaHUU MpPEeIMETa ISl KJIacCOB
XUMUKO-(r3ndeckoro npoduis 00iblIoe 3HayeHue OyAyT UMETh BJIEMEHThl Y4eOHOTO
MaTepuaina o oouieit xumuu. [Ipu u3yyeHun npeaMera B JaHHOM Cydae akleHT Oyner
c/eflaH Ha OOLTHOCTh METOJOB IMO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPUN B XUMHUU U B
¢du3uKe: aTOMHO-MOJIEKYJIApHas Teopus (MOJIeKyJsipHass Teopusi B (U3MKE), 3aKOHBI
COXpaHEHUsI MacChl U SHEPTUH, 3aKOHBI TEPMOJMHAMUKH, SJIEKTPOJIN3a, IPEACTABICHUS O
CTPOEHHUU BEILECTB U APYroe.

B 1o xe Bpems B colep)KaHMU IpeaMeTa IS KJIacCOB XMMHKO-OMOJIOTHYECKOTO
npoduis GoNbIIMKM yIenbHBIN Bec OyAeT UMETh OopraHuyeckas Xxumusa. B stom ciydae
MPEA0CTABIISAECTCA BOBMOXKHOCTB sl 00siee 00CTOATEILHOTO PACCMOTPEHUSI XUMUYECKON
OpraHM3alMM KJIETKM Kak OHOJIOTMYECKOM CHCTEMBbI, B COCTaB KOTOpPOMl BXOIAT, K
npuMepy, TaKue CTPYKTYpHbIE KOMIIOHEHTBHI, KakK JIMMUAbL, O€JIKH, YIJIEBObI,
HYKJIEUHOBBIE KHUCIOTBI W aApyrue. [Ipm 3TOM 3HaHUA O COCTaBE€ M CBOMCTBax
MIPEJICTABUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB CIIYXKaT OCHOBOM Jid
U3yUYEHUs CYIIHOCTU POLECCOB (POTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.



B mnane QopmupoBaHuS OCHOB HAyYHOTO  MHPOBO33PEHHUS, OCBOCHUS
OOILIIEHAayYHbIX METOJIOB IO3HAHHMS M OINbITa MPAKTUYECKOrO0 NPUMEHEHHSI Hay4YHBIX
3HAHUI H3y4yeHHE NpeaMeTra «XuMHus» Ha yriyOJEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C YU€OHBIMU IPEIMETaMU, BXOASIIMMHA B COCTaB MPEIMETHBIX
obOnacteit «EcTecTBeHHO-HayuyHblEe MpeAMEThl», «MaTemaTuka M HUHpOpMATUKA» H
«PyCcCkH 3BIK U JINTEPATYPA.

[Ipu n3yuyeHnn yuyeOHOro npeaMera « XUMHs» Ha yrilyOJIEHHOM YPOBHE TaKKe, Kak
Ha YpPOBHE OCHOBHOT'O M CpeIHEro oodiero oopazoBaHus (Ha 6a30BOM ypOBHE), 3aadeit
NEPBOCTEIICHHOW 3HAYMMOCTU SIBJSIETCS (POPMUpOBaHME OCHOB HAyKH XUMHUHU Kak
00JacTU COBPEMEHHOTO ECTECTBO3HAHHUSA, MPAKTHMUYECKON JESATENIbHOCTH YEJOBEKa HU
OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pelienne 3Toi 3a7auu Ha yriiyOJIEHHOM
YPOBHE M3YUYEHHSI IPEIMETA IPEANOIIAracT PEATU3ALMIO TAKUX LIEJIEH, KaK:

e (opmHpoBaHME  MpPEACTAaBICHUI: O  MaTepUalbHOM  E€IUHCTBE  MHpAa,
3aKOHOMEPHOCTSX M II03HABAEMOCTU SBICHHUW NPUPOABI, O MECTE XMMHHU B
CUCTEME ECTECTBEHHBIX HAYK M €€ BeAylIell poiau B 00ECIEYEHUN YCTOMYUBOTO
Pa3BUTHS YEJIOBEYECTBA: B PELIEHUU MPOOJIEM SKOJIOTUYECKOM, SJHEPreTHUECKOU
M TUOIEBOM 0O€30MacHOCTH, B Pa3BUTUM MEAUIMHBI, CO3JaHUU HOBBIX
MaTepuasoB, HOBbIX HMCTOYHHMKOB JHEPIUH, B OOECHEUEHUHU pPaLIOHAJIBLHOIO
IPUPOJIONOIb30BaHUs, B (POPMUPOBAHUN MHMPOBO33PEHMSI U OOILEH KYJIbTYphl
YeJlOBEeKa, a TaKXke BKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOIHOM CPELE;

e OCBOCHHME CUCTEMBbI 3HAHWUH, JISKAIIMX B OCHOBE XUMHUYECKOW COCTABISIOLIECH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa: (PyHIaMEHTAIbHBIX MMOHSATUN, 3aKOHOB U
TEOPUN XMMHH, COBPEMEHHBIX IIPEJACTABICHUN O CTPOCHUU BEIIECTBA HA Pa3HBIX
YPOBHSIX —  aTOMHOM, HMOHHO-MOJIEKYJSIDHOM,  HAJIMOJEKYJISPHOM, O
TEPMOJMHAMHMYECKUX W  KUHETUYECKHMX  3aKOHOMEPHOCTAX  MPOTEKAHUs
XUMUYECKUX PEAKLH, O XUMHUYECKOM PaBHOBECHH, PACTBOpaxX M JMCHEPCHBIX
CUCTEeMax, 00 OOIIMX HAYYHBIX MPUHIMIIAX XUMUYECKOTO MPOU3BOICTBA;

e (QopMupoBanue y oOydarIIMXCd OCO3HAHHOTO MOHMMAaHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMMHUUYECKHX 3HAHUHU ISl OOBSACHEHUS KIIIOUEBBIX UIEH U MpodiieM
COBPEMEHHOM XUMUH, JJIs1 OOBICHEHUS U IPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX
€CTECTBEHHO-HAYYHYIO NMPUPOIY; TPAMOTHOTO pEUIeHHs MpOOJIeM, CBA3aHHBIX C
XMMHEN, NPOTHO3UPOBAHMS, aHAIW3a M OLUEHKHA C IO3ULHUN SKOJIOTHYECKOU
0e30MacHOCTH TMOCJEICTBUM OBITOBOM M MPOU3BOJCTBEHHON JESITEIILHOCTU
YEJIOBEKA, CBSI3aHHOW C XHWMHWYECKHM IPOU3BOJICTBOM, HCIIOJb30BAHUEM U
nepepaboTKOM BEIIECTB;

e yrayOJieHHe MPECTaBICHUNA O HAyYHBIX METOAaX MO3HAHMS, HEOOXOAUMBIX IS
npuOOpeTEeHUs] YMEHUN OpHEHTHUPOBATHCS B MHPE BEIIECTB U OOBICHEHHS



XUMHUYECKUX SBIICHUH, HWMEIOIUX MECTO B TMPHUPOAE, B MPaKTUUECKOU
JEeATEIbHOCTH U MTOBCEAHEBHOM KU3HU.
B nnane peanuzanuu mepBOOYEPEIHBIX BOCIMUTATENBHBIX W Pa3BUBAIOIMIMX (YHKITHIA
IEJOCTHOM CHUCTEMBbI CpeJHero ooOmero o0pa3oBaHUs TNpU HU3YYCHHH TIpeIMeTa
«Xumus» Ha yriiyOJaEHHOM YpOBHE 0COOYIO aKTyallbHOCTh IPUOOPETAIOT TaKUE LETU U
3a/1ayy, KakK:

e BOCIHTAaHHE YOEKIEHHOCTH B MO3HABAEMOCTH SIBJICHUW MPHUPOJBI, YBAXKEHHUS K
poliecCcy TBOPUYECTBA B 00JIACTH TEOPETUUYECKUX U MPUKIAJHBIX MCCIEIOBAaHUMN
B XUMUH, GOPMHUPOBAHKWE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU;

e pa3BUTHE MOTMBAUMU K OOYYEHMI0O U T[IO3HAHHWIO, CIIOCOOHOCTEN K
CaMOKOHTPOJIIO M CaMOBOCIIUTAaHUIO HAa OCHOBE YCBOEHHSA OOLICYEIIOBEYECKHX
IICHHOCTEH;

e pa3BUTHE I[IO3HABATEJIbHBIX HMHTEPECOB, MHTEJUIEKTYalbHBIX M TBOPYECKUX
crocoOHoCTeH oOyyaromuxcs, opMUpPOBAHUE Y HUX CO3HATEIBHOTO OTHOIICHUS
K caM0OOpa30BaHUIO U HENPEPHIBHOMY OOpPA30BAHMIO KaK YCIOBUIO YCHEIIHOU
npodeCCUOHAIBHOM U OOIIECTBEHHON  JIEATEIbHOCTH, OTBETCTBEHHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBbIO U TOTPEOHOCTH B 3/I0pPOBOM 00pa3e KU3HU;

e (opmHpoBaHHE YMEHUN U HaBBIKOB Pa3yMHOTO MPUPOJOTIONIb30BAHMS, Pa3BUTHE
AKOJOTUYECKON KYJBTYpbl, MNPUOOPETEHHE ONbITa OOUIECTBEHHO-TIOJIE3HOU
DKOJOTHYECKOHN eI TCIILHOCTH.

Bonbiioe 3HaueHne MMeEET HUCIHOJb30BaHHWE O00OpyAOBaHHsA LeHTpa «Touka

pocta» Ha ypokax xumuu B 10—11 knaccax KapAWHAJIBHO MEHSET MOJXO0Md K
00y4YeHHI0, TIEPEBO/I €r0 U3 TEOPETUUYECKOM IMJIOCKOCTH B MPAKTHUYECKYI0. ITO
HE MPOCTO 3aMEHA KJIACCUYECKUX MPUOOPOB HA IU(POBBIC, a CO3/IaHUE YCIOBUN
JUISl TITyOOKOTO TOTPY>KEHUSI B TIPEAMET, Pa3BUTHUS KPUTUUECKOTO MBIIUICHUS U
npodecCUOHANIbHBIX  HaBBIKOB. O00OpYyI0OBaHUE  CIOCOOCTBYET — pealu3aluu
OI'OC COO, a Takxe MOMOTraeT B MPOEKTHO-UCCIEA0BATEIBCKON AEATEIbHOCTU

ydamuxcsa U B IOATOTOBKE yUalllUXCA K EI'D o xumum.

OO611ee ynciI0 YacoB, MPEAYCMOTPEHHBIX JJI U3YyUEHUS XUMUHU Ha YIITYOJICHHOM YPOBHE
cpeaHero ooiiero oopasonanusi, coctapisieT 204 yacon: B 10 kimacce — 102 gaca (3 yaca B

Henemo), B 11 kimacce — 102 yaca (3 yaca B HeJIeli0).



COILEPKXAHUE OBYUYEHUA
10 KJTACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKONH XMMMH.

[IpeameT U 3HaYeHHE OPraHUYECKONW XHUMHH, MPEACTABICHHE O MHOrooOpa3uu
OpraHUYECKUX COCTUHEHUN.

DJNEKTPOHHOE CTPOCHHE aTOMa YIJIEpOoJia: OCHOBHOE M BO30Y>KIEHHOE COCTOSHUA.
BanenTHeie BO3MOXXHOCTH aroMa yriepoaa. XUMHYECKass CBSI3b B OPraHUYECKHUX
CoeMHEeHUSIX. Tumbl THOpUIM3AIMKM AaTOMHBIX opOuTaneilt yriepoaa. MexaHU3MBI
oOpa3oBaHMsI KOBAJICHTHOW CBsi3u (OOMEHHBIH U JIOHOPHO-aKIENTOPHBIN). THIIBI
MepEeKpbIBaHUSI aTOMHBIX OopOuTasie, 6- u m-cBsizu. OIUHApHAs, JBOWHAs W TpONHas
cBa3b. CriocoObl pa3phiBa CBS3€H B MOJIEKYJIaX OpraHMYecKkux BewiecTB. [loHsiTHE O
CBOOOIHOM pajJiukaie, HyKjieouie u 3JeKTpoduIe.

Teopust cTpoeHHs] OpraHMvecKkux coeanHeHuid A.M. ByTiepoBa U COBpEMEHHbBIE
MPEJCTABICHUSI O CTPYKTYpPE MOJIEKYJl. 3HAYEHUE TEOPUU CTPOCHHSI OPraHUYECKHUX
coeMHEHUNU. MOJIEKYJISIpHbIE U CTPYKTYpHbIE (Qopmyibl. CTpyKTypHbIE (HOPMYJIIbI
pa3IMYHBIX BUJOB: Pa3BEPHYTAsl, COKpalEHHAas, ckeneTHas. M3omepus. Bunbsl nzomepun:
CTPYKTYpHasi, IPOCTPAHCTBEHHAsI. DJIEKTPOHHBIE d(PPEKTHI B MOJEKYIaX OPraHMYECKUX
COCIMHEHUM (MHyKTUBHBIA U ME30MEPHBINA dYDPEKTHI).

[IpeacraBnenne o kiaccupukanuu OpraHudeckux BemecTB. [loHsTtne o
¢bynkunoHansHOM rpymnme. ['omonorus. I'omonornueckue psapl. CuctemaTuueckas
HoMeHKIaTtypa opranudeckux coeauHernii (IUPAC) wu TpuBHanbHBIC Ha3BaHUS
OT/EJIbHBIX MTPEACTABUTEIICH.

OcobenHoctn ¥ KiIaccupUKalMs OpPraHUYecKux peakiuid. OKUCIUTENHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU B OPTaHUUECKON XHUMUHU.

OKCIepUMEHTabHbIE METOJbl HW3Y4YEHUs] BEIIECTB U HMX IPEBpaICHUN:
O3HAaKOMJIEHUE C 00pa3laMu OpPraHUYeCKUX BEIECTB W MaTepHallaMM Ha MX OCHOBE,
ONBITHl IO NPEBPALICHUIO OPraHUYECKUX BEUIECTB IpPU HArpeBaHUM (TUIABJICHUE,
oOyTJIMBaHKE W TOPEHUE), KOHCTPYUPOBAHUE MOJIECTIEH MOJIEKYJ OPTaHMYECKUX BEIIECTB.

YriaeBoaopoasbl.

Anxanbl. ['omoniornueckuil psj ankaHoB, oOmias ¢opMmyna, HOMEHKIATypa H
U30Mepus. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY] alKaHoB, SpP°-
ruOpUIU3aIns aTOMHBIX OpOuTaneit yrieposaa, 6-cBsi3b. OU3HUECKUE CBOMCTBA AJIKAHOB.

XHUMHUYECKUE  CBOWCTBA  AJKAHOB: PEAKUHMH  3aMEIICHMs, HW30MEpHU3allH,
NETUAPUPOBAHUS, UMKIM3aLUM, MHPOJIU3a, KpEKWHra, ropenus. lIpeacraBineHue o
MEXaHHU3ME PEAKIMi PauKaJIbHOrO 3aMEILICHHS.

Haxoxnaenue B mpupoe. CriocoObl MoMydeHus: ¥ MpUMEHEHHE aJKaHOB.



[uknoankanpl. OOmas Qopmyna, HOMeHKiIaTypa u wu3omepusi. OcoOeHHOCTH
CTPOCHUSI U XUMHUYECKUX CBOWCTB MaJbIX (LMKJIOMPONAH, IUKIOOYTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, IUKIOTeKCaH) MHKI0adkaHoB. CrocoObl MONMy4YeHUs W MPUMEHCHHE
UKJIOAJIKaHOB.

Anxenbl. ['omosoruueckuit psijy ankeHoB, oOmas Gopmynaa, HOMEHKIATYpa.
DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ] AIKEHOB, SP-rHOpuausanus
aTOMHBIX opOuTanel yriepoja, - U m-cBsa3u. CTpyKTypHass U reomerpuyeckas (1uc-
TpaHc-) uzoMepusi. OU3NYECKUE CBOMCTBA aJKEHOB. XUMHUYECKHUE CBOMCTBA: pEaKIUU
IPUCOEANHEHNS, 3aMEIICHUS B O-TIOJIOKEHHE NPU ABOMHOM CBSI3HM, MOJMMEPHU3ALMHU U
okucinienus. IIpaBuno MapkoBHukoBa. KauecTBeHHbIE peaklMM Ha JBOWHYIO CBSA3b.
Cnoco0bI moJy4eHUs: U MPUMEHEHUE aJTKEHOB.

Ankanuensl. Kiaccuduxanus ankaaueHoB (CONMPSOKEHHBIC, HW30JIMPOBAHHEIE,
Kymynupoeartvle). OCOOEHHOCTH SJEKTPOHHOTO CTPOCHUS M XMMHYECKHUX CBOWCTB
CONPSKEHHBIX AUEHOB, 1,2- u 1,4-ipucoenuuenue. Ilonumepuzanuss CONPSKEHHBIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHUE AJIKaUCHOB.

Ankunbl. ['omosiormdeckuil psii ajakuHOB, 0OIIas Qopmyiia, HOMEHKIATypa |
U30MepHs. OJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKWHOB, SP-
ruOpuau3anms aTOMHBIX opourtaned yriaepoja. Du3WyecKue CBOWCTBA AJKHHOB.
XUMHUYECKHE CBOWMCTBA: PEAKIMU MNPHUCOCAUHEHUS, AUMEPU3ALUU U TPUMEpU3ALUU,
OKHciieHHs. KHUCIOTHBIE CBOMCTBA AJKMHOB, MMEKIIMX KOHLEBYK) TPOMHYIO CBSA3b.
KauecTBeHHble peakiMu Ha TPOilHYIO CBsi3b. CrocoObl MOJIyYeHHS] U NPUMEHEHHE
AJKUHOB.

ApomaTrdeckue yriaeBoAoponbl (apensl). ['oMoyiornueckuii psifi apeHoB, oOIIas
dbopmyna, HOMEHKJIATypa W HU30MepHUs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbl OeH30J1a. Pu3NYecKue CBOMCTBA apeHOB. XMMHUUYECKHE CBOMCTBAa OeH30Ja U
€ro TOMOJIOTOB: pEaKIMU 3aMEIIeHHUs B OEH30JbHOM KOJbIE W YIIIEBOJOPOJAHOM
paauKaine, peakiuu MPUCOCAUHEHHS, OKUCICHHE TOMOJIOroB OeH3ona. [IpemcraBnenue
00 OpHMEHTHPYIOLEM JEHCTBUM 3aMecTuTeled B OCH30JbHOM KOJbIIE Ha MIpUMEpE
ATKWIBHBIX PaIUKaloB, KapOOKCWJIBHOM, THAPOKCHIBHOM, aMHHO- W HUTPOTPYIIIHI,
aToMOB rajoreHoB. OCOOEHHOCTHM XWMHUYECKMX CBOMCTB ctupoJia. llonumepusanus
ctupoia. CriocoObl MOTyYeHUs U TPUMEHEHUE apOMATUYECKHUX YTIIEeBOA0POIOB.

[Ipuponuwiii ra3. I[lomyraeie HedTanple Ta3el. HedTh m €€ mnpomcxoxkaeHue.
Kamennsiii yroabr u mpoaykTel ero mnepepabotrku. CrocoObl mepepaboTku HedTH:
MEPEroHKa, KPEKUHT (TepMHUYECKHM, KaTaJUTHYEeCKui), pUDOPMUHT, MOHUPOIU3.
[IponykThl nepepadoTku HEDTH, UX IPUMEHEHKE B MPOMBILIJIECHHOCTU U B OBITY.

['eHeTnueckas CBA3b MEXAY Pa3INYHBIMU KJIACCAMH YTJIEBOJOPOAOB.

DONEeKTPOHHOE  CTPOEHUE  TaJOre€HIPOU3BOAHBIX  YIJIEBOAOPOAOB. Peakuuu
3aMElIEHHUs rajloreHa Ha TUAPOKCOTPYIIY, HUTPOTPYyNHIy, [IUAHOTPYIITY, aMUHOTPYIIITY.
JlelicTBME Ha TaJOrEHIPOU3BOJHBIE BOJHOIO M CHUPTOBOTO pPAcTBOpa MIEIOYH.



B3aumopelicTBue  AUrajoreHajlkaHoB ¢ MarHMueM W OUHKOM. [loHdatme o
METaJUIOOPTaHUYECKUX COCIMHEHUSX. Ucnonb3oBanue rajg0reHIPOU3BOIHBIX
YIJIEBOJIOPOJIOB B OBITY, TEXHUKE U MIPU CUHTE3€ OPraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOAbl U3YUYEHUS BEIIECTB U WX IPEBPAILCHUI: U3YYEHUE
(¢u3MYeCKUX CBOMCTB YIJIEBOAOPOJOB (pacTBOPUMOCTH), KAYECTBEHHBIX peaKlun
YTIIEBOJOPOJOB PA3IMYHBIX KJIAcCOB (0OeciBeunBaHWE OPOMHOM WIJIM WOJHOW BOJIBI,
pacTBopa MepMaHraHaTa Kajus, B3aUMOJCHCTBHUE alleTHIICHA ¢ aMMUAYHBIM PAcTBOPOM
okcua cepedpa(l)), kauecTBeHHOE OOHAPYKEHHE yTiIepoaa U BOJIOPOJia B OPTaHMYECKUX
BEILIECTBAX, IOJIyYEHUE OTUJIEHA M M3YYEHUE €ro CBOWCTB, O3HAKOMIJICHHE C
koyutekiusiMu  «HepTte» u «Yrompy», ¢ oOpasliaMu IUIaCTMAcC, KaydyKOB M PE3WHBI,
MOJEJIMPOBAHUE MOJIEKYJI YIIIEBOJIOPOJIOB U TAJIOT€HIIPOU3BOIHBIX YTIEBOAOPOIOB.

Kuciaopoacoaepxkamme opranudyeckue coeJMHHEHUS.

[IpenenvHble 0OfHOATOMHBIE cCIUPTHL. CTpoeHHe MOJIEKY (Ha MMPUMEpPE METaHOJa U
staHona). [‘omonormueckuii psin, obOmias Qopmyna, u30MepHs, HOMEHKIATypa H
kiaccupukanus. Du3nueckue CBOHCTBA TMPEACIbHBIX OJIHOATOMHBIX  CIHPTOB.
BopoponHbie CBsI3M MEXAYy MOJIEKYJIaMU CIHUPTOB. XUMHUYECKHE CBOMCTBA: pEaKIUU
3aMelIeHus], JCeTUApaTal, OKUCICHHS, B3aUMOJICUCTBUE C OPTAaHUYECKUMHU U
HEOpPraHUYeCKUMHU Kuciaoramu. KayecTBeHHass peakuuss Ha OJIHOATOMHBIE CHUPTBHIL
JleiicTBue dTaHOJla W MeETaHOJA HAa oOpraHu3M denoBeka. CrocoObl MOMy4YeHUsS U
MIPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

IIpocteie »dupbl, HOMeHKIAaTypa U u3oMepus. OcoOEHHOCTH (PUBUYECKUX U
XMMHUYECKUX CBOUCTB.

MHOroaToMHbl€ CHHUPTHI — OJTWICHIJIMKOJIb W riauuepuH. Dusnueckue u
XUMUYECKUE CBOWCTBA: PEAKIMU 3aMEIICHUS, B3aUMOJIECHCTBHE C OPraHUYECKUMHU U
HEOPraHMYECKUMH KHCIIOTaMU, KAue€CTBEHHAsl peakiMs Ha MHOrOaTOMHBIE CIUPTHI.
[IpencraBienne 0 MexaHuU3ME peakuuil HykieowibHOro 3amernieHus. JleiicTBue Ha
opranusm uesnoBeka. CriocoObl MOTydYeHUs U MPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enoin. CTpoeHUE MOJIEKYJTbI, B3AUMHOE BIUSIHUE THIPOKCOTPYMIBI U OCH30JIbHOTO
anpa. dusnyeckue cpoicTBa (peHona. OCOOEHHOCTH XHWMHYECKHX CBOMCTB (PeHoa.
KauectBennnie peakiuu Ha ¢eHona. ToxcuuHocTh (enosna. CriocoObl MOTYyYECHUS U
npumeHeHue ¢penona. GenondopmanbaeruaHas cMoia.

KapOoHmibHBIE COCTMHEHHUS — allbJIETHABl W KETOHBI. JJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW Tpymmbl. ['OMOJOTHYECKHE PSAIbl aNbJICTUAOB W KETOHOB, O0OIIas
dbopmyia, uzomepuss U HOMEHKJIaTypa. du3nyeckue CBOWCTBA albJACTHIOB M KETOHOB.
XHWMHUYECKHE CBOMCTBA albJECTHIOB M KETOHOB: PEAKUMU NpUcCOeIUHEHUs. OKuciaeHue
aNbJICTUIIOB, KAYeCTBCHHbIE peaknmuu Ha anpaeruabl. CrnocoObl TONMy4YeHUS U
MIPUMEHEHUE aTbJAETUI0B U KETOHOB.

OnHOOCHOBHBIE TMpEAEIbHbIE KapOOHOBBIE KHUCIOTh. (OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KucHoT. M3omepuss u HoMeHkinarypa. dusmyeckue cBoicTBa



OJTHOOCHOBHBIX TPENEIbHBIX KapOOHOBBIX KHUCJIOT. BomOpOmHBIE CBS3U MEXIY
MOJIEKYJaMUd KapOOHOBBIX KHCJIOT. XHWMHYECKHE CBOMCTBA: KHUCIOTHBIE CBOIICTBA,
peakmmsi dTepuHKanK, peakuuh C YIaCTHEM  YTIEBOJAOPOMHOTO  pajuKaia.
Oco0EHHOCTH CBOWCTB MYPaBbUHOW KHUCIOTHI. [loHSATHE O MPOM3BOIHBIX KapOOHOBBIX
KHUCIIOT — CJIOKHBIX 3(upax. MHOroobpasue kapOoHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB
HETPEJCTbHBIX W apOMaTUYECKUX KapOOHOBBIX KHCJIOT, JIUKAPOOHOBBIX KHUCIOT,
TUAPOKCUKApOOHOBBIX  KUCIOT. IIpeacraButrenu BhICIIMX KapOOHOBBIX  KHUCIIOT:
CTeapuHOBasl, NAIbMUTUHOBAS, OJICUHOBAS, IUHONEBAS, TUHOIEH08As KUCIOThL. CrOCOOBI
MOJIYYCHHS U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble »¢upsl. ['oMonormdeckuit psig, o6mas QopMmyna, u3oMepus u
HOMEHKJIaTypa. PU3NYECKHE U XUMMUYECKUE CBOMCTBA: TUAPOJIN3 B KUCION U MIETOYHOU
cpene.

Kupel. Ctpoenue, (uU3MUYECKMEe W XUMUYECKHE CBOWCTBA JKUPOB: THUAPOJIHU3 B
KHCIION W menoyHoi cpene. OCoOOEHHOCTH CBOMCTB KHPOB, COACPIKANIMX OCTATKH
HETPeETbHBIX JKUPHBIX KUCIOT. JKUphI B IpUpo/Ie.

MBbUT4 KaK COJIA BBICIITMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBHE.

OO6mass xapaktepucTuka yrieBoioB. Kiaccudukanus yrieBogoB (MOHO-, AU- U
nonucaxapuabl).  MoHocaxapuabl:  TUIIOKO3a,  (PpyKTOo3a, rajgakro3a, puodo3a,
ne30kcupuOo3a. Du3MUecKue CBOMCTBA M HaXOXIeHHE B mpupoge. DOTOCHHTE3.
XUMHUYECKHE CBOMCTBA TJIFOKO3bl: PEAKIUHU C yYaCTUEM CHUPTOBBIX M AJIbIAETHUIHOU
IPYIII, CIIUPTOBOE U MOJIOYHOKHUCIIOE OpokeHue. [Ipumenenne ritoko3bl, €€ 3HaueHUe B
KUBHEACATEIbHOCTH oOpranu3ma. Jlucaxapuapl: caxapos3a, MajabTO3a M JIAKTO3a.
BoccTranapnuBaroiie U1 HEBOCCTAHABIIMBAIOIINE AUcaxapuabl. | MIponIn3 aucaxapuioB.
Haxoxnaenue B npupoge M npumeHeHue. llonwcaxapuuabl: Kpaxmall, TJIUKOTE€H U
1eto03a. CTpoeHre MaKpOMOJIEKYJT KpaxMalia, INIMKOTeHa U HEeJUTI0103bl. Pu3ndeckne
CBOMCTBA Kpaxmajga M LEJUII0JIO3bl. XHWMHYECKHE CBOWCTBA KpaxMmaja: THAPOIU3,
KaueCTBEHHAs] pEaKIUs C HOAOM. XHMHUYECKHE CBOMCTBA UEJUIIOJIO3bl: THAPOIU3,
noyrydeHue 3¢GupoB I1eUTon03bl. [loHsATHE 00 HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aleTaTHBIN MIENK).

OKCIepUMEHTAIbHBIE METOAbl HM3Y4YEHHUsI BEIIECTB W HX MpPEeBpalICHUMN:
pacTBOPUMOCTh PA3JIMYHBIX CIHUPTOB B BOJIC, B3aUMOACHCTBUE HSTAHOJIA C HATPHUEM,
OKHCJICHHE JTUJIOBOTO CHOUPTa B aibJeruj Ha pPACKaJEHHOW MEIHON MPOBOJIOKE,
OKHCIJIEHHE JTWJIOBOTO CIHUpPTAa JUXPOMATOM Kaiausi (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPHAJIOB), KA4eCTBEHHBbIE pPEAKIMU Ha albJIeruibl (C  THAPOKCHUIOM
muammuHcepeopa(l) u ruapokcuaom Mmenu(ll)), peakuus ramiepuHa ¢ THAPOKCHIOM
meau(ll), xmMuuyeckne CBOWCTBA pPAcTBOpPa YKCYCHOM KHCIIOTBI, B3aUMOJICHCTBHE
pacTtBopa TIIIOKO3bl ¢ Tuapokcuaom meau(ll), BzammopeiicTBue Kpaxmana C HOIOM,
peIeHne IKCIePUMEHTAIBHBIX 3a1a4d 1mo TeMaMm «Cruptel U peHons, «KapOoHOBBIE
KUCIOTHI. CIIOKHBIE ADUPBD».



A3oTcoaep:kaniue OpraHnyecKue coeAuHeHus.

AMUHBI — OpraHHuYecKHe IMPOU3BOJHBIE aMMmuaka. Kiaccupukanus amMHHOB:
anudaTtuyeckue W apoMaTHYeCKHe; MEePBUYHbIC, BTOPUYHBIE U TpeTuuHble. CTpoeHHe
MOJIEKYyJ, oOmas ¢opmyna, H30MEpHUsi, HOMEHKIaTypa H (U3UYECKUE CBOWCTBA.
XrMHUYECKOe CBOMCTBA anu(paTUyeCKUX aMUHOB: OCHOBHBIE CBOICTBA, aJKUJIMPOBAHUE,
B3aUMO/ICHCTBUE NEPBUYHBIX AMUHOB C a30THUCTOM KUCIOTOW. COJIM aJIKWIAMMOHHSL.

AHUIIMH — TpeACTaBUTENb aMHUHOB apomaTudeckoro psaa. CTpoeHHe aHWIMHA.
B3auMHoe BiMsiHME TPyl aTtoMOB B MoJjeKyse aHuiInHa. OcOOEHHOCTH XMMHYECKUX
cBoiicTB aHwinHa. KadectBeHHble peakiiud Ha aHWIMH. CrnocoObl TOJNyYEeHHS U
pUMEHEHHe anudaTnyeckux aMuHoOB. [lonydeHre aHuiIMHa U3 HUTPOOEH301a.

AmuHokucnotel. HomeHknatypa u uzomepusa. OTIeNbHBIE MPEICTABUTENHN (.-
AMHHOKHCJIOT: TJIMIWH, aJaHWH. DPU3NMYECKHE CBOMCTBA AMHHOKHCIOT. XHWMHYECKHUE
CBOMCTBA AaMHHOKHCIOT Kak aM(OTEpHBIX OPraHUYECKUX COCAMHEHUH, peaxius
NOJIMKOHJACHCALlMK, 00pa3oBaHUE NENTHIHOM CBsA3M. buosornyeckoe 3HadyeHHE
aMUHOKUCTOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku xak npupoansie noaumepsl. [lepBuyHas, BTOpUYHAS U TPETHYHAS CTPYKTypa
OenKkoB. XMMHYECKHE CBOMCTBAa OEIKOB: THIPOJIN3, JACHATypalus, KaueCTBEHHbIC
peaKIuy Ha OeJIKH.

OKCINEpUMEHTAIIBHBIE METOABl H3y4YEHHs BEHIECTB W UX I[PEBPALLCHUIN:
pacTBopeHHe OENKOB B BOJE, JIeHATypalus OEJIKOB MPU HArpEBaHUH, LIBETHBIE PEaKIUU
Ha OelKu, pelIeHHe HSKCIEePUMEHTANbHBIX 3a/Jad M0 TeMaM «A30TcoAepKallue
OpraHUYeCKUE COETMHEHMS» U «Pacno3HaBaHNe OPraHUYECKUX COEIMHEHUI.

BbicokoMouieKkyJ/IsIpHbIE COeIMHECHUS.

OCHOBHBIE TMOHATUS XHMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJIMMEPU3AIINH, CPEIHSASI MOJIEKYJIIpHAsl Macca.
OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN — MOJUMEpHU3alus U
MTOJINKOHICHCALIHSL.

[Tonumepuble  marepuanibl.  [lmactmaccel  (HOJMATWIICH,  MOJUIIPONUJIEH,
MOJIMBUHWIXJIOPU, MOJIUCTUPOII, MOJIMMETUIIMETAKPUJIAT, MOJIMKApOOHATHI,
noaudTUICHTEpedTaIaT). Y TUIU3alus 1 nepepadoTka miacTyka.

DnacToMepbl: HAaTypaJlbHbIM KayyyK, CHHTETUYECKHE Kaydyku (OyTagueHOBBINH,
XJIOPONIPEHOBBIM, U30MPEHOBBIN) U CUIIUKOHBI. Pe3uHa.

Bosiokna: HaTypanbHble (XJIOMOK, WIEPCTh, IIENK), HCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTEeTUYECKHUE (KapoH U JIaBCaH).

[Tonumepsl crnenualbHOTO Ha3HaueHus (TedIOH, KEeBJAp, 3JIEKTPONPOBOASIINE
MOJIMMEPBI, OMopasznaraeMble NOJIUMEPHI).

OKCHEpUMEHTAIBHBIE METOABl W3YYEHUs BEIIECTB M MX [PEBpPaLCHUM:
O3HaKOMJIEHHE C O00pa3laMH MNPUPOAHBIX MU HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,



Kay4yKOB, PELIEHUE 3KCIEPUMEHTANBHBIX 337a4 1o TeMe «Pacrno3HaBaHue mactmacc u
BOJIOKOH).

Pacuérnbie 3anaum.

Haxoxnenne MosekynsipHoi popMyJibl OPraHMueCKOro COEIMHEHUS 10 MacCOBBIM
JIOJIIM DJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXKJACHHE MOJICKYJSpHOU (OpMyIibl
OpraHUYEeCKOro COEIUHEHUsI Mo Macce (00bEMY) MPOAYKTOB CrOpaHHUs, O KOJIUYECTBY
BemecTBa (Macce, 00OBEMY) TMTPOAYKTOB pEAKIMU W/WIM WCXOIAHBIX BEIIECTB,
YCTAHOBJIGHUE CTPYKTYPHOU (OpMyJibl OpPraHUYECKOTO BEIIECTBA HA OCHOBE €ro
XUMHUYECKUX CBOMCTB MJIM CHOCOOOB MOJIyYEHHUs], ONPEACIICHUE JIOJIM BBIXO/A MPOAYKTA
pEaKkIMK OT TEOPETUUECKH BO3ZMOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peasm3zannst MeXNpeaMETHBIX CBS3€M NIPU M3YyYEHHHM OpraHW4YecKor xumuu B 10
KJIACCE OCYIIECTBIISIETCS YEpe3 HCIOJb30BaHUME KaK OOIIUMX €CTECTBEHHO-HAYUYHbIX
MOHATHUM, TaK W TOHSATHUM, MPUHATHIX B OTJAEIBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOmme ecTeCTBEHHO-HAYYHblE€ NOHATHS: SBJIEHHE, Hay4yHbIi (HakT, TUIOTE3a,
TEOpHs, 3aKOH, AaHaliW3, CHUHTE3, Kilaccupukauusa, HaOMIOJECHUE, HW3MEpPEHUE,
AKCIIEPUMEHT, MOJIEIb, MOJIEJINPOBAHUE.

@dusuka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJA, YHEPIreTUUYECKUI
YPOBEHb, BEUIECTBO, TEJO, OOBEM, arperaTHOE COCTOSHHUE BEIIeCTBa, (HU3UYECKUE
BEJIMYMHBI, EUHULBI U3MEPEHUS], CKOPOCTh, SHEPTHsl, Macca.

buonorus:  kimerka, opraHu3M,  9JKocHcTeMa, Ouwocdepa, MeTabOIU3M,
HACJICJICTBEHHOCTh, aBTOTPO(HBIA U TreTepoTpOodHBIM THUI TUTaHUA, OpOXKEHHE,
(boTocuHTE3, IbIXaHuE, OCIKH, YIJIEBOAbI, )KUPbI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: mone3Hple HCKOMAaeMbl€, TOIIUBO.

TexHonorus: MUIIEBbIE MPOIYKThI, OCHOBBI PAlMOHAIBHOIO MUTAHUS, MOIOIINE
CpEeICTBa, MaTepUaibl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMMH.

AtoM. CoctaB aTOMHBIX siep. XUMHUYeCKUMM d3yeMmeHT. M3orombl. CtpoeHue
AJNIEKTPOHHBIX OOO0JIOYEK AaTOMOB, KBAHTOBBIE YHCIA. DHEPreTUUYECKUE YPOBHU H
noaypoBHH. ATOMHBIe opOuTanu. Kinaccudukanus XMMUYECKUX JIeMEeHTOB (S-, p-, d-, f-
anieMeHThl). PacnpeneneHue »IEKTPOHOB IO AaTOMHBIM OpOUTANSAIM. DJIEKTPOHHBIE
KOH(QUTYpali aTOMOB 3JIEMEHTOB MEPBOrO—YETBEPTOTO IMEPHUOJOB B OCHOBHOM U
BO30YXAEHHOM COCTOSIHUH, AJIEKTPOHHBIE KOHQUrypauuu WOHOB.
ONeKTpOOTPULIATENBHOCTb.



Ilepnonnueckunt 3akoH u Ilepronnueckas cucrema XUMHUYECKHUX demeHTOB JI.1.
MenpneneeBa. CBsi3b NEPUOAUUECKOTO 3aKoHA U [leprnoanyeckoi cucTeMbl XUMUYECKUX
AJIEMEHTOB C COBPEMEHHOI TEOpHUel CTPOEHHUsSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHYECKUX AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB IO
rpymam u nepuojam. 3HaueHue nepruoandeckoro 3akona /I.11. Menneneena.

XuMu4deckass CBsI3b. BuUIBI XMMHMYECKOM CBSI3U: KOBAJCHTHAsA, WOHHAs,
MeTamuueckas. Mexanu3mbl 00pa3oBaHMs KOBAJICHTHON CBSI3U: OOMEHHBIN U JTOHOPHO-
aKIENTOPHBIA. DHEPTHs U JIMHA CBSI3U. [[0JIpHOCTh, HANIPaBIEHHOCTh U HACHIIIIAEMOCTh
KOBaJICHTHOW cBsizu. KparHele cBs3u. BonpoponHas cBsizb. MeXMONEKyIspHBIE
B3aUMOJECHUCTBU.

BaneHTHOCTP ¥ BaJIEeHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b DJIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C MX TE€OMETPUYECKMM CTPOEHUEM (Ha MpUMEpPE COEOUHEHUN 3SJIEMEHTOB
BTOPOTO MIEPHO/IA).

[IpencraBienne O KOMIUIEKCHBIX coeluHEHUsAX. (CocTaB KOMIUIEKCHOTO HOHA:
KOMILJIEKCOOOpa30oBarTesib, JUIraH/bl. 3JHAYEHUE KOMIUIEKCHBIX coequHeHui. Ilonstue o
KOOPJIMHAIITMOHHOW XHUMUH.

BemecTtBa ~ MOJIEKYJIAPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. Turbl
KPUCTAJUTMYECKUX PEMIETOK (CTPYKTYp) M CBOMCTBA BEIIECTB.

ITonstue o pucnepcHeix cucremax. McruHHble pacTBOphl. llpencrasiienue o
KOJUIOMJHBIX pacTBOpax. CrnocoObl BbIpaXKEHHS] KOHUEHTPAIMM PACTBOPOB: MAacCOBas
JIOJIsI BELIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpauus. HacellieHHbIE 1 HEHACKIILICHHBIE
pPacTBOPBL, pACTBOPUMOCTh. KpHcTamoruaparsl.

Knaccudukanus u HOMEHKIAaTypa HEOPTaHUYECKHX BEIIECTB. TpHUBUAIBHBIC
Ha3BaHUs OTJAEJIbHBIX NPEACTABUTEIICH HEOPTAaHUYECKUX BEILIECTB.

Knaccudukanys XuMu4ecKuX peakiiii B HEOpraHU4eCKON U OpraHu4eCcKOil XUMUH.
3aKOH COXPAHEHUs MACChI BEIIECTB; 3aKOH COXPAHEHUS W IPEBPAILCHUS DHEPTUH IPU
XUMUYECKUX peakiusax. TemnoBbie 3HEeKThl XUMUYECKUX PEeakIuid. TepMOXUMUYECKUE
YpaBHEHHUSI.

CKOpOCTh XMMHUYECKON peakuuu, €€ 3aBUCUMOCTh OT PAa3NIMYHBIX (PAaKTOPOB.
['omoreHHbI€ 1 reTeporeHHsie peakiuu. Katanus n katanu3aTtopsl.

OGpatuMble W HeoOpaTHMbIe peakiuu. XUMHUYecKoe paBHoBecue. KoHcTaHTa
XUMHUYECKOr0 paBHOBecUs. DakToOppl, BIUSIOMIME HA IOJIOKEHUE XUMHYECKOTO
pPaBHOBECHS: TEMIIEPATYpPA, [ABJICHHE W KOHUECHTPAIIMM BELIECTB, YYAaCTBYIOIIUX B
peaxiuu. [Tpunnun Jle larense.

Onektponutuyeckas auccouuanus. CuibHble U cladble 37eKTposuThl. CTeneHb
aucconman. Cpena BOJHBIX PAacTBOPOB: KHUCJIOTHAs, HEWTpaibHas, IIEJIOYHAs.
Bonopoansiii mokazarens (PH) pactBopa. ['maponus coneid. Peakiinm noHHOTO 0OMEHA.

OKuCANTETLHO-BOCCTAHOBUTEIIbHBIE peakiuu. CteneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBUTEND. [Ipolecchl OKUCIEHUSI U BOCCTAHOBIICHUS. BakHENIINE OKUCTUTENN U



BOCCTAHOBUTEIU. METOJ1 3JIEKTPOHHOTO OanaHca. DJIEKTPOJIU3 PacTBOPOB U PACILIABOB
BEILIECTB.

DKCIepUMEHTaIbHBIE METObl U3YUEHHUS BEIIECTB U UX MPEBPAIICHUMN: pa3I0KEHHE
NEpPOKCHUJIa BOAOPOJAa B MPHUCYTCTBUU KATAIM3aTOpa, MOJEIM KPUCTAJUITMYECKHUX
pEHIETOK, MPOBEJACHUE PEAKIMA HMOHHOTO OOMEHa, OMpeNeieHUE CPelbl PacTBOPOB C
MIOMONIBI0O HMHAWKATOPOB, HM3YYEHUE BIHUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh
XUMUYECKOUN pPEeaAKIIMU U MOJ0KEHUE XUMUYECKOTO PAaBHOBECHS.

Heoprannuyeckasi Xumusi.

[Tonoxxenne HemeTaiioB B [lepuoandeckon cucteMe XUMAYECKUX deMeHToB []. M.
MenpeneeBa 1 0COOEHHOCTU CTPOCHHS MX aToMOB. Du3nyeckrue CBONCTBA HEMETAJUIOB.
AJnoTponus HEMETAJIOB (Ha MpUMeEpe KUCIOpoia, cephl, pocdopa u yriepoa).

Bonopon. Ilomyuenue, ¢usumyeckue M XUMHUYECKHE CBOMCTBA: peEaKIUu C
METAJJIAaMH W HEMETAJUIaMHU, BOCCTAaHOBUTENbHbIE CBOMcCTBa. ['mapunbl. TorniauBHbIE
AJIEMEHTBL.

lanorensl. HaxoxneHnwe B TpupoJie, CIOCOOBbI MOJMy4deHHs, (GUUYECKHE U
XuMuueckue cBoiicTBa. [anmoreHoBosioponbl. BakHelue KuCIOpOACOAEpIKalre
COCIMHEHHs TalloreHoB. JlabopaTopHble M MPOMBIIUICHHBIE CIIOCOOBI IOTYYEHUs
rajgoreHoB. [I[pumeHeHune rajJjoreHoB U X COCIUHEHUM.

Kucnopon, o30H. JlaGopaTtopHble W TMPOMBINIJIEHHBIE CIOCOOBI  MOJTYYEHUs
kuciopoaa. Ousnyeckre U XMMUYECKUE CBOMCTBA U MPUMEHEHHUE KUCIOPOJa M O30HA.
OKcuapl U IEPOKCUBI.

Cepa. Haxoxenrne B mpupojie, CriocoObl MOIydeHUs, (GU3NISCKUE U XUMHYECKUE
cBoiictBa. CepoBonopon, cyiabbuasl. Oxcun cepwi(1V), okcua cepwi(V1). CepHucras u
CepHasi KUCIOTHI U UX colid. OCOOEHHOCTH CBOMCTB CEpHOM KHUCIOTHL. [IpuMeHeHue cepsl
1 €€ COCAMHCHU.

A3zor. Haxoxzenue B mpupoje, CocoObl MOMyuYeHUsl, GPU3NUECKHE U XUMUYECKUE
cBocTBa. AMMMaK, HUTpUbl. OKCUIBI a30Ta. A30TUCTasi U A30THASL KUCTIOTHI U UX COJIU.
OcoOEHHOCTH CBOWMCTB a30THOM KHUCIOTHL. [IprMeHeHHe a30Ta U €ro COCAMHCHHIA.
ABOTHBIEC YI00pEHUSI.

®dochop. HaxoxneHne B Tpupoje, CHOCOObI TOJNy4YeHUs, (QUIHUECKHUE U
xuMuueckue corcta. @ochunst u pochun. Oxcuanl hocdopa, hochopHas kuciora u
e€ comu. [Ilpumenenue docdopa u ero coenuaenuii. DochopHbie y1o0OpeHuUs.

VYriepona, HaxoXAeHUE B TpHUpojae. AJUIOoTpomHble Moaudukanuu. Ouzndeckne u
XUMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpa3oBaHHBIX yriaepoaoM. Oxcun
yraepoaa(ll), oxcun yrinepona(lV), yronpHas kuciora u €€ COMU. AKTUBUPOBAHHBIN
yromnb, azacopOuus. Dymnepensl, rpaden, yriepoanble HaHOTPYOku. [Ipumenenue
MPOCTHIX BEMIECTB, 00Pa30BaHHBIX YTIEPOIOM, U €r0 COSTMHCHHI.



Kpemuuii. Haxoxxnenume B mpupoae, CrnocoObl TMONMy4eHHs, (usnueckue u
xumuueckue cBouctBa. Oxcun kpemuusi(lV), kKpeMHHeBass KHCIOTA, CHUIIMKATBHI.
[IpumeHeHne kpeMHuUs U ero coequHeHui. CTeKI10, €ro NoJay4YeHHe, BUIbI CTEKJIA.

[Tonoxxenne wMetaimoB B llepuonnueckoil cucreMe XHUMHUYECKHX 3JIEMEHTOB.
Oco0EHHOCTH CTPOEHHUS DIIEKTPOHHBIX 0007104eK aTOMOB MeTaiioB. OO1ue pusnyeckue
cBOMCTBa MeTasuioB. [I[puMeneHne MeTamioB B ObITY U TeXHHUKE. CIIJIaBbl METAJIIIOB.

DNEKTPOXUMHYCCKUI PsIi HaMpspDKEHUH MeTauioB. OOMIue CrocoObl MOTYYEHUS
METAJJIOB: TUAPOMETAIUTYPrUs, MUPOMETAIUTYprus, sieKkTpoMeramnyprus. [lonarue o
KOppo3un MeTaJIoB. CrIOCOOBI 3aIIUTHl OT KOPPO3UHU.

Obmass xapakrtepuctuka MeramwioB |A-rpynnber  [lepuoguueckoit  cuctemsl
XUMUYECKUX 3JeMEeHTOB. Hartpuil u kamuii: monydyeHue, (pU3MUYecKne U XUMHYECKHE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTUHEHUH.

O6mass  xapakrepuctuka wMetamwioB |IA-rpynner  Ilepuogudeckoit  cuctembl
XUMHUYECKUX 3JIEMEHTOB. MarHuil u KaJplUui: NojdydyeHue, GU3NYeCKue U XUMUYECKUe
CBOWCTBA, NMPUMEHEHHE IMPOCTHIX BEIIECTB U WX COeAMHEHHU. JKECTKOCTH BOABI M
CHOCOOBI €€ YCTpAHEHHUS.

AMIOMHUHMI: TIOJIy4eHHE, (PU3MYECKHE M XHMHYECKHE CBOMCTBA, MPUMEHEHUE
IPOCTOTO BEIIECTBA U €r0 COeAUHEHU. AMQOTEepHbIE CBOMCTBA OKCHAA M THIPOKCH]IA
ATIOMHUHUS, TUAPOKCOKOMIUJIEKCHI alTFOMUHUSA.

OO6miass ~ xapakrepucTuka  MeTalioB  nobOouHbix  noarpynn  (B-rpymm)
[Teprnoanveckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

@U3MYECKUEe W XMMHUYECKHE CBOMCTBA XpomMa M €ro coeauHeHul. OKcuiapl
ruapokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u JguXpomaThl, HUX
OKHUCJIMTENIbHBIE CBOMCTBA. [TosyueHre 1 MpuMEHEHNnEe XpoMa.

@u3n4ecKne U XMMUYECKUE CBOMCTBA MApraHlla U €ro COeIMHEeHuW. BakHeiimme
coenunenust mapranua(ll), mapranua(1V), mapranua(VI) u mapranua(VIl). [lepmanranar
KaJINsl, €r0 OKUCIUTENbHBIE CBOMCTBA.

dusnyecke W XUMHUYSCKHE CBOMCTBA JKeje3a M ero coeauHeHud. OKCHIbI,
ruapokcuasl u conu xeneza(ll) u xeneza(lll). [Tonydyenne u npuMeHeHue Kejae3a U €ro
CILJIABOB.

OU3NYECKNEe U XUMHUYECKHE CBOMCTBA Meau M €€ coeauHeHuul. llomydyeHue u
IIPUMEHEHUE MEIU U €€ COEAMHEHUM.

[{uuk: momydyeHue, GU3NIECKUE U XUMHUYECKUE CBOKCTBA. AMGMOTEpHBIE CBOWCTBA
OKCHJa U THAPOKCUJA IIUHKA, THMIPOKCOKOMIUIEKCHI IIMHKA. [[pruMeHeHre LMHKa U €ro
COE€IMHEHUM.

DKCHEepUMEHTAIBHBIE METO/Ibl M3YUYEHHUS! BELIECTB U MX NPEBPALLECHUN: W3yYEHUE
o0OpasloB HEMETa/IoB, TopeHue cepbl, (ocdopa, xemesza, MarHus B KHUCIOPOJE,
U3ydeHue KoJuleKunu «MeTamisl M CIUIaBbDY, B3aUMOJACKHCTBUE INEIOYHBIX H
IEJIOYHO3EMENIbHBIX METAJIJIOB ¢ BOAOW (BO3MOXHO HCIIOJIb30BAaHUE BUIECOMATEPUAIIOB),



B3aMMOJICHCTBUE IIMHKA M JKeJie3a C pPAacTBOpPaMU KHMCJIOT M WIENOYEH, Ka4eCTBEHHBIC
peaKuuMyM Ha HEOPraHMYECKHME aHHMOHBI, KAaTHOH BOJAOPOJAa M KAaTHOHBI METAJUIOB,
B3aMMOJICHCTBUE THIPOKCHUIOB AJTIOMUHUSA M LIMHKA C PACTBOPAMH KHCIOT U WIEIOYEH,
pelIEHNE PKCIEPUMEHTAIIBHBIX 3a7a4 1o TeMaM «l anorensl», «Cepa U €€ COeTUHEHUSN,
«A30T U ¢dochop M UX coeAMHEHHs», «MeTaibl TJIABHBIX MOArpyHm», «MeTamibl
MOOOYHBIX TOATPYIIID.

XuMHus ¥ KU3Hb.

Pons xumMum B obOecrieueHUHM yCTOWYMBOTO pa3BUTUS yenoBeuecTBa. [loHsitue o
HAay4YHBIX METOJAaX IIO3HAHUS M METOJOJIOTMM HAayyHOro wuccienoBanus. Hayunbie
NPUHLIMIIBL  OpraHU3allMl XMMHYECKOTO MpOu3BOACTBA. IIpoMbllieHHbIE CIOCOOBI
MOJIyYeHUs] BaKHEWIIMX BEIIECTB (HA MpUMEpPE NPOU3BOJACTBA aMMHUAKa, CEpPHOU
KHCJIOTBI, MeTaHoja). [IpoMblluieHHbIE CIOCOOBI MOJIYYeHUs] METaUIOB M CIUIaBOB.
XHMHUYECKOE 3arps3HEHHUE OKPYKAIOLIEH Cpelbl U ero mociencrtsusa. Ponp xumuu B
00ecreueHnn YHEPreTUYECKO 0€301aCHOCTH.

XuMuS U 310pOBbe yenoBeKa. JlekapcTBeHHble cpencTsa. [IpaBuna ncnosb3oBanus
JIEKapCTBEHHBIX IIpenapaToB. Poib XUMUM B Pa3BUTUNA MEIHULIUHBI.

XVMHSI TUIIM: OCHOBHBIE KOMIIOHEHTBHI, MUIIEBbIe A00aBku. Ponb xumuum B
o0ecrevyeHny MUIIEeBON 0€30MaCHOCTH.

Kocmernueckue wu mnapdromepubie cpenctBa. bertoBas xumuda. IlpaBunia
0€30I1acHOr0 UCMOJIb30BaHUS IIPENapaToB OBITOBOM XMUMUH B TTIOBCETHEBHOM KU3HU.

XVMHSI B CTPOUTENBCTBE: BaXKHEHIIINE CTPOUTENbHbIE MaTEpHabl (LIEMEHT, OETOH).

XuMus B CeNbCKOM X03siiicTBe. OpraHndyeckue 1 MUHEpaJIbHbIE YA00pEHUsI.

CoBpeMeHHbBIE KOHCTPYKLMOHHBIE MaTepHalibl, KpacKu, CTEKJIO, KepaMuKa.
Marepuansl a1 31eKTpOHUKH. HaHOTEXHOIOT M.

Pacuérnbie 3anaum.

Pacuérel: Macchl BemectBa WM OOBEMA Ta3oB MO HM3BECTHOMY KOJUYECTBY
BEIIECTBa, Macce WM 00BEMY OJHOTO M3 yYacCTBYIOIIMX B PEAKIUU BEIIECTB, MAcCChl
(06bEMa, KOMMYECTBA BEIIECTBA) MPOIYKTOB PEaKIMM, €CIU OJHO U3 BEIIECTB MMEET
npuMecHu, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJAYKTA PEAKIMH, €CIU OJIHO W3
BELIECTB JTAHO B BHUJIE PACTBOpPA C ONPEACIEHHOM MaCcCOBOM IOJEW PACTBOPEHHOTO
BEILIECTBA, MAaCCOBOW JOJM M MOJIAPHOM KOHIIEHTpAlM{ BEIIECTBA B PacTBOpE, AOJHU
BBIXO0/1a MPOAYKTA PEAKLUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMeTHbIX CBS3€H MpHU WM3YyYEHUH OOLIEH M HEOPraHMYeCKOu
xumuu B 11 Kiacce oCyllecTBIISIETCS Yepe3 MCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX ITOHATHM, TaK U MOHATUH, NPUHATBIX B OTACJIBHBIX IPEAMETAX €CTECTBEHHO-
HAay4HOTO LIMKJIA.



OOmue ecTeCTBEHHO-HAY4YHbIE TOHSATHUS: SIBJICHUE, HAy4YHBbIH (DaKT, TUIOTE3a,
TEeOopus, 3aKOH, aHaIM3, CHHTE3, KiIaccuuKamus, NEPUOAUYHOCTb, HAOIIOJICHHE,
U3MEpEHHE, IKCIIEPUMEHT, MOJIEIb, MOICTUPOBAHNE.

®dusnka: MaTepusi, MUKPOMHP, MAaKPOMHUP, aTOM, 3JIEKTPOH, IPOTOH, HEHTPOH, UOH,
M30TOMBI, PaJMOAKTUBHOCTb, MOJEKYJa, IHEPreTUYEeCKUN YPOBEHBb, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, HWJCAIBHBIA Ta3, (U3MYECCKUE BEINYUHEI,
€/IMHULIBI U3MEPEHUsI, CKOPOCTh, SHEPTHS, Macca.

buonorusi: kinerka, opraHusM, JKOcUCTeMa, Ouocdepa, MeTabOIM3M, MaKpo- U
MHKDPODJIEMEHTBI, O€NKH, >KUPbI, YIJIEBOABI, HYKJIEHHOBBIC KHCIOTBHI, (EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U IIOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusa: MuHeEpaibl, TOPHBIE MOPOMABI, TOJE3HBIE HCKOMAeMbIe, TOILIUBO,
pPECYpCHI.

TexHonorus: XuMUYecKass MPOMBILIUIEHHOCTb, METAJUIyprusi, CTPOHUTEIbHBIC
MaTepuajbl, CEJIbCKOXO3SIMCTBEHHOE IPOU3BOJCTBO, IMHUIIEBAasl IMPOMBIILIEHHOCTb,
dapmainieBTHUECKass TPOMBIIUICHHOCTh, MPOU3BOJCTBO KOCMETHYECKUX IMPEmapaTosB,
MPOM3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepUaioB, JJIEKTPOHHAs MPOMBIIUICHHOCTD,
HAHOTEXHOJIOTHUH.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOIT'PAMMEBI 110 XUMKWU HA
YTI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B coOoTBEeTCTBMM C CHCTEMHO-IEATEIBHOCTHBIM MOJAXOAOM B  CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpeaMeTa «XUMUS» Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHMsI BBIJCJICHBI CJEAYIONIME COCTaBIIAIONIME: OCO3HaHUE O0yJarouuMucs
POCCHMCKOM  TPAXJAHCKOM  WJCHTUYHOCTH, TOTOBHOCTH K  CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTU W CaMOONPEACIICHUIO; HallMuyue MOTHUBAIIMM K OOYYEHUIO;
TOTOBHOCThH U CIIOCOOHOCTH 00YYaIOUIUXCsl PyKOBOJICTBOBATHCS MPUHSATHIMU B 00IIECTBE
MpaBUJaMM M HOPMAMHU IIOBEACHUs; HAJIW4YUE I[IPABOCO3HAHUS, OKOJOTUYECKOU
KYJBTYPbI; CHOCOOHOCTb CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JIndHOCTHBIE ~ PE3yJbTaThl ~ OCBOCHUS  OpeAMeTa  «XUMHUS»  OTPaKaroT
c(hOpPMHUPOBAHHOCTh  ONbITA IO3HABATEIBHOM MW  MPAKTUUYECKOM  JIESITEIHHOCTH
oOy4Jaronuxcs B MpoIecce peaausaiiui 00pa3oBaTeIbHOM JeITeIbHOCTH.

JInyHOCTHBIE ~ pEe3yJbTaThl  OCBOCHHUS  HOpeAMeTa  «XUMHUS»  OTPaXKaroT
c(hOpPMHUPOBAHHOCTh  ONbITA IO3HABATEIBHOW W  NPAKTUUECKOW  JIESITEIHbHOCTH
0o0yyJaromuxcsi B MpoIEecce peann3anur 00pa3oBaTeIbHON AEATEIbHOCTU, B TOM YUCIIE B
YacTH:

1) rpaaaHCKOro BOCIUTAHUSA.

OCO3HaHUsI OOYYarONIMMHUCS CBOWMX KOHCTUTYIIMOHHBIX TpaB M OOS3aHHOCTEH,
YBAXKEHUS K 3aKOHY U TTPABOTIOPAJIKY;

MPEJICTABICHHS O COLMAIBHBIX HOPMAaxX M MPaBWJIAX MEXKINYHOCTHBIX OTHOLICHUN B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIHHOCTH TPU CO3AAHUHM YUEOHBIX
MIPOEKTOB, PEIICHUU Y4YEeOHBIX M IO3HABATEJIbHBIX 3aJ]lay, BBIMOJHEHUM XUMHYECKHUX
AKCIIEPUMEHTOB;

CITOCOOHOCTH TTOHUMATh M MPUHUMATh MOTHUBBI, HAMEPECHHUS, JJOTUKY U apTyMEHTHI
JPYTUX MPU aHAIM3E PA3TUYHBIX BUJIOB YY€OHOH ACATEIHHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

IECHHOCTHOTO  OTHOIIEHHWS K  HCTOPUYECKOMY W  HAyYHOMY  HAcCJEIUI0
OT€YECTBEHHON XUMUH;

YBaXEHUS K TIPOIlecCy TBOpUeCTBA B OOJACTH TEOPUHM U MPAKTHUYECKOTO
MPUWIOKEHUSI XUMHUHU, OCO3HAHUS TOrO, YTO JAHHBIC HAYKHU €CTh PE3YJbTAT AJIUTEIbHBIX
HaOIIOACHNH, KPOTIOTJIMBBIX IKCTIEPUMEHTAILHBIX MIOMCKOB, IIOCTOSTHHOTO TPya YU4€HBIX
U IIPAKTUKOB;

WHTEpECca U MO3HABATEJIbHBIX MOTMBOB B MOJYYECHHHM M TOCJIEAYIOIIEM aHau3e
nH(}OpMAITUHU O EPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:



HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MTOBEACHUS;

CIIOCOOHOCTH OLICHMBATh CUTYyallud, CBS3aHHbBIE C XUMUYECKUMH SIBICHUSMU, U
MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEICHUE U MOCTYNKU CBOMX TOBAPHUILIEH C NO3ULINN
HPaBCTBEHHBIX M MPABOBBIX HOPM U C YYETOM OCO3HAHUS MTOCIIECTBUIA MOCTYIIKOB;

4) popMupoBaHuA KYJIbTYPbI 310POBbS:

NOHMMaHUs LIEHHOCTEHN 370pOBOro M Oe3onmacHoro o0pasza >KU3HH, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY M IICHUXHYECKOMY
310POBBIO;

coOnro/ieHns TmpaBuil 0Oe30macHOro oOpalleHus ¢ BEIeCTBAMH B OBITY,
ITIOBCETHEBHOM KU3HU, B TPYJAOBOM JAEATEIBHOCTH;

NOHMMaHUsl LEHHOCTU NPaBUJ MHAMBHUIYAJTbHOTO M KOJUIEKTMBHOIO 0O€30MacHOIo
IIOBEJCHUS B CUTYALUAX, YTPOKAOUIUX 310POBBIO U )KU3HU JOIEH;

OCO3HAHUSl MOCIEACTBUM M HENPUATUS BPEAHBIX MpUBbIYEK (YyrnoTpeOaeHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOIr0 BOCIMTAHUSA:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B Y4EOHO-UCCIIEOBATEIBCKOMN JI€ATEIbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAX ACSATEIBHOCTH;

YCTAaHOBKHM HA aKTMBHOE Y4YacTHE€ B PEUICHUM MPAKTHUECKUX 3aJlad COLUAJIbHOU
HaIpaBJIEHHOCTH (B paMKax CBOEro KJiacca, IMIKOJIbI);

MHTepeca K MPaKTUYECKOMY M3YUYEHMIO Mpodeccuil pa3TuyHoro pojia, B TOM 4YHCIIe
Ha OCHOBE IPUMEHEHHUSI IPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXXEHUS K TPYLY, JIIOIAM TPYAA U PE3YJIbTATAM TPYAOBOM JAEATENBHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY WMHJMBHIyaJIbHOW TPAEKTOPUU OOpa30BaHMS,
Oynymieit mpodeccud W peanu3alvu COOCTBEHHBIX >KMU3HEHHBIX IUIAHOB C Y4YETOM
JMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XHMMHMH, HWHTEPECOB M MOTpeOHOCTEH
00I111eCTBa;

6) IK0JIOrH4YeCKOro BOCIIMTAHUSA:

AKOJIOTUYECKH I1EJIeCO00pa3HOr0 OTHOIICHHWS K MPUPOJAE KaK HCTOYHHUKY
CYILLIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHMMAaHUA TJ00AJIbHOTO  XapakTepa SKOJIOTMYECKHX MpoOJieM, BIMSHUA
SKOHOMHUYECKHUX MMPOLECCOB HA COCTOSTHUE IPUPOJAHON U COLIMAIBHON CPEJIbI;

OCO3HaHUSI HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTHKEHUA XUMUU [JISl pPELIeHUs
BOIIPOCOB PALIMOHAIIBHOTO IIPUPOAOIIOIb30BaHNUS;

AKTUBHOI'O HEINPUATHS JIECUCTBUM, NMPHUHOCIIIMX BpEJ OKPYXKAIOLIEH INPUPOAHOU
cpelne, YMEHHs TMPOTHO3UPOBATH HEOJIArONPHUATHBIE SKOJIOTMYECKHUE IOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;



HallMyus Pa3BUTOTO HKOJOTMYECKOTO MBIIUICHHS, SKOJOTMYECKON KYJbTYpHI,
ONBITA JEATEIBHOCTH DKOJIOTMYECKOM HANPABICHHOCTH, YMEHHsS DPYKOBOACTBOBATHCS
MMH B IO3HABATEIbHOW, KOMMYHUKATHBHOM M COLUMAIbHOM MPAKTHKE, CIOCOOHOCTH H
YMEHUSI aKTUBHO MPOTUBOCTOATH UJICOJIOTHH XeMO(hoOoHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M
0OILIECTBEHHON IPAKTUKH;

NOHUMAaHUS CIEIU(PUKA XUMHUHM KaK HAyKd, OCO3HaHUA €€ poju B (GOpMHUPOBAHUU
pPAlMOHAIIBHOTO HAYYHOTO MBIILIEHUS, CO3JJaHUM LIEJIOCTHOrO MPEJCTaBIeHUsI 00
OKpY’KAIOLIEM MHPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKA, B MO3HAHUMU IMPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHu Ipo0JIeM COXPAHEHHSI IPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTU B 0COO0M 3HAUNMMOCTH XUMUU JJIsl COBPEMEHHOW IMBUJIU3AINU: B €€
I'YMaHUCTHYECKOM HAMpaBJIEHHOCTH ¥ Ba)XXHOW pOJIM B CO3JIaHUM HOBOM 0a3bl
MaTepUaIbHOW KYJIbTYpbI, B PEIICHUH TI00aJbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YeJI0BEYECTBA — ChIPHEBOM, SHEPTreTUUECKOM, MUIIEBOM U 3KOJIOTHYECKON O€30MaCHOCTH,
B Pa3BUTHM MEIULMHBI, OOECIEYEHHH YCIOBHI YCHEIIHOIO TPYyJda M 3KOJOTHUYECKH
KOM(OPTHOM JKHU3HU KaXJA0r0 YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: MOHUMAHMS CYIIHOCTH METOJOB MO3HAHUS,
UCIIOJIb3YeMbIX B E€CTECTBEHHBIX HayKaX, CIOCOOHOCTH WCIIOJIb30BaTh IOIy4acMble
3HAHUS ISl aHaU3a U OOBSICHEHUS SBJICHHUM OKPY’KAIOIIEr0 MUpa U MPOUCXOIAIIUX B
HEM H3MEHEHUH, YMEHHs JejaTh OOOCHOBAaHHBIE 3aKJIIOUEHHUS Ha OCHOBE HAy4HbBIX
(haKTOB M UMEIOIINXCS TAHHBIX C IEJBI0 MOJYYSHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HMCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS PEIICHUs
po0JIeM B PEaIbHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpECa K O3HAHUIO, UCCIIEI0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY IOJYYEHUIO HOBBIX 3HAHHU MO XMMHUH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTIIMU;

UHTEpeca K OCOOEHHOCTAM Tpyda B pa3iUyHbIX cdepax MnpodheccuoHaIbHON
NEATEIIBHOCTH.

METAINPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIe pe3yJbTaThl OCBOCHHS MPOrpaMMbl IO XHMHU Ha YPOBHE
CpemHero o0mero oopa3oBaHus BKIIOYAIOT:

3HAYMMBbIC ISt dbopmupoBaHUs MHUPOBO33PCHUS 00y4JaroIuXxcs
MEKIUCIUTUTMHAPHBIC  (MEKIPEIMETHbIC) OOICHAYYHBIC IOHATHS, OTPAKAIOIIUC
IIEJIOCTHOCTh HAyYHOW KapTUHBI MUpA U CHEIM(DUKY METOIOB TIO3HAHUS, UCTIOIB3YEMBbIX
B CCTECTBCHHBIX HayKax (MaTepHs, BEIISCTBO, dHEPIHs, SBJICHHE, IPOIECC, CUCTEMA,



Hay4HBIA (DAKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIEIOBaHUE,
HaOMroICHUE, M3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

VHUBEpCAIbHBIC y4deOHBbIE JCUCTBUS  (ITO3HABATENIbHBIE, KOMMYHUKATHUBHEIC,
PETYJISATUBHBIC), oOecreunBaromue GopMupoBaHue (YHKIMOHAIBLHON TPaMOTHOCTH H
COIMAJIBHON KOMITETEHIINH 00YyJaroIuXcs;

CIIOCOOHOCTh OOYYarOUIMXCS HCIOJIb30BaTh OCBOCHHBIE MEKIUCIUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHWS W YHUBEPCAIbHBIC yUeOHBIC NEHCTBUS B MTO3HABATECIILHON U
COIMAIBHOM TTPaKTHKE.

MeTtanpeIMEeTHBIC Pe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATLHBIMU YICOHBIMU
MMO3HABaTEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATHBHBIMU JEHCTBUSMH.

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE yUeOHbIe el CTBHS

1) 6a30BbIe JIOTHYECKHE NeHCTBUA:

CaMOCTOSITENIbHO (POPMYJTIUPOBATh U aKTyaJU3UPOBATh MPOOJIEMY, pacCMaTpPUBAThH
€€ BCECTOPOHHE;

ONPENEIIATh LEJU ACITEIbHOCTH, 3a7aBasl MapaMeTPhl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI ICSITEILHOCTH C TOCTABICHHBIMU IEJISIMU;

MCII0JIb30BaTh IIPU OCBOCHUHW 3HAHUKM MPUEMBI JJOTMYECKOTO MBIIIJICHUS: BBIJICIATh
XapakTepHble TPU3HAKU TOHSITUN W yCTaHABIMBATh WX B3aUMOCBSI3b, HCIOJIb30BaTh
COOTBETCTBYIOIIME MOHATHUS JIJIs1 0OBSICHEHUSI OTJAEIbHBIX (JAaKTOB U SIBJICHUIA;

BBIOMpaTh OCHOBAHHUS M KPUTEPUU JJIA KIACCHU(PHUKAIMU BEHIECTB M XUMHUYCCKUX
pEaKLNi;

yCTaHaBJIMBATh MPUYMHHO-CIICICTBEHHBIC CBSI3U MEXY NU3YyUYaeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXICHUS! (MHIYKTUBHBIC, JEAYKTUBHBIC, M0 AHAJIOTHH),
BBISBJISITh 3aKOHOMEPHOCTHM U MPOTHUBOPEUUS B PacCMaTPUBAEMBIX  SIBJICHUSX,
(hopMyIHpPOBaTh BHIBOJIBI M 3aKJIFOUCHUS,

MPUMEHATh B TIPOLIECCE TMO3HAHUSI HCMOJIb3yeMble B XHUMHH CHMBOJIMYECKHE
(3HaKOBBIE) MOJIENIH, TPEOOPA30BBIBATh MOACIBHBIC MPEACTABICHUS — XUMHUYECKUM 3HAK
(cuMBOJI) 2JIeMeHTa, XuMu4eckas (Gopmylia, YpaBHCHHE XUMHYECKOW pEaKIuu — MpH
pelieHu Y4eOHBbIX MO3HABATEIbHBIX M MPAKTUYECKUX 3ajJlad, MPUMEHSITh Ha3BaHHBIC
MOJICIbHBIE TMPEJICTABICHUS JJISI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX
BEIIECTB U XMMUUYECKUX PEAKIIHM.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE TeiiCTBUA:

BJIaJIETh OCHOBAaMH METO/I0B HAyYHOT'O MO3HAHUSI BEIIECTB U XUMUYECKUX PEAKIIH;

dbopMynupoBaTh LETW W 3a7a4d WCCIEAOBAHMS, WCIIOIH30BaTh MOCTABICHHBIC U
CaMOCTOSTENILHO C(HOPMYITUPOBAHHBIC BOMPOCHI B KaYECTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI i1 (POPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABWIBHOCTH BBICKA3bIBAEMBIX
CYXICHUU;

BJIaJIETh HABBIKAMHM CAMOCTOSITEJIBHOTO TJIAHUPOBAHUA Y MIPOBEJACHUSI YUCHUYECKUX
OKCIIEPUMEHTOB, COBEPIIEHCTBOBATh yMEHWs HaOMIOAaTh 3a XOJOM Iporiecca,



CaMOCTOSITENIbHO TMPOTHO3UPOBATH €ro pe3ylbTaT, (OpMyIupoBaTh 0000IIEHUS U
BBIBOJbl OTHOCHUTEIBHO JIOCTOBEPHOCTH pPE3YJIbTAaTOB HCCIEAOBAHMS, COCTaBISAThH
000CHOBAaHHBIN OTUET O MPOJIECTAHHON padboTeE;

IpUOOpEeTaTh OMNBIT YUCHUUECKON HCCIIEeI0BATENIbCKON U IPOEKTHOM JEsATENbHOCTH,
IPOSIBIISITh CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbBHOMY TIOUCKY METOJOB PELICHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIMYHBIX METOAOB ITO3HAHUS.

3) paGora ¢ uHpopManHen:

OpPUEHTHPOBATHCS B PA3IUYHBIX MCTOYHUKAX HH(popManuu (HaydHO-TIOMYJISIpHAs
JUTEepaTypa XMMHUYECKOTO COJIEp)KaHusl, CIpaBOYHbIE MocoOus, pecypcel MHTepHera),
aHAJIM3UPOBATh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (HOPM NPEJCTABICHUS, KPUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HETPOTHUBOPEUYUBOCTH;

(opMyIMpPOBATH 3alPOCHl U IPUMEHSATH PA3TUYHBIE METOJIbI PU TIOMCKE U OTOOpE
uH(pOopMaLuu, HEOOXOAUMOH J1JIsl BBINOJIHEHUS YUE€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

npuoOpeTaTb  ONBIT  MCHOJb30BaHUS  MHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpPATh ONTHMANIbHYIO (OpMY MPEACTABICHUS HHPOpMaLUU
(cxemsl, rpauKu, TUarpaMmbl, TAOJIHILIbI, PUCYHKH U JPYTHE);

UCIOJIb30BaTh HAYYHBIM SI3bIK B KauyeCTBE CPEJCTBA MpU paboTe C XUMUYECKOU
uH(popMaIuen: TpUMEHATh MEXIpPeAMeTHbIE ((HU3HUEeCKIE U MaTeMaTHYEeCKUe) 3HAKU U
CUMBOJIBIL, (hOPMYJIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIHNYCCKUC CPCACTBA HAT'TIITHOCTH.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIC Y4eOHbIC JeHCTBUSA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkIaeMOM TeMbI B XOJ€ TUaOora U/ uiu
JMCKYCCHUHU, BBICKA3bIBaTh UJIeH, (POPMYIMPOBATH CBOU MPEJIOKEHNUS OTHOCUTEIIBHO
BBITIOJIHEHUS MPEITIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAllMed pe3yJbTaTOB II03HABATEIHHOW JCATCIIEHOCTH,
MOJIYYEHHBIX CaMOCTOSITCIBHO MJIM COBMECTHO CO CBEPCTHHKAMH IPH BBIMOJTHEHHUN
XMMHUYECKOTO OKCIIEPUMEHTA, MPAKTHYECKOW padOThl IO MCCICAOBAHHUIO CBOWMCTB
W3y9aeMbIX BEIIECTB, pealli3allyd YIeOHOTO TPOEKTa, U (HOPMYJIHPOBATH BBIBOIBI ITO
pe3yibTaTaM TPOBEACHHBIX HCCACIOBAHUN TYTEM COTJIACOBAaHUS TO3UIMH B XOJE
oOCyXIeHHsI 1 0OMEHA MHEHUSIMHU.

PeryisiTuBHbIE YHHBepCcAJbHbIe y4eOHbIe 1eHCTBUS:



CaMOCTOSITENIbHO ~ IJIAHUPOBAaTh M OCYIIECTBISTH CBOIO  I[MO3HABATEIbHYIO
JeSTeNbHOCTh, Ompefenss e€ 1enu W 3aJadyd, KOHTPOJIMpOBaTh M 1O Mepe
HE0OXOJAMMOCTH KOPPEKTUPOBATH MPEIIaraéMblii aarOpUTM JE€HCTBUIA IPU BBIITOJIHEHUH
y4eOHBIX W HCCJE0BAaTEIbLCKUX 3aj7ay, BRIOMpaTh Hanbosee 3(HPEeKTUBHBIA CIIOCOO HX
pelIeHHs C YYETOM MOTYyUYEHUs HOBBIX 3HAHUH O BEIIECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILIECTBJISITh CAMOKOHTPOJIb  JIEITEIBHOCTH HAa OCHOBE CaMOaHali3a W
CaMOOLECHKH.

HNPEAMETHBIE PE3YJIBTATHI

[IpenMeTHble pe3ynbTaThl OCBOCHHUS MPOrpaMMbl MO XUMHUU Ha YriayOJEHHOM
YpOBHE Ha YpOBHE CpeIHEro oOIero o0pa3oBaHWs BKIIOYAIOT crernuduueckue s
yueOHOTO mnpeaMera «XUMHs» HaydHble 3HAHWSA, YMEHHS U CHOCOOBI JCHCTBUN IO
OCBOCHHUIO, MHTEPHpPETAMU M MpeoOpa3oBaHUI0 3HAHUM, BHJBI JEATEIBHOCTU IO
MOJTYYEHHUIO HOBOT'O 3HAHUS M IPUMEHCHUIO 3HAHUW B Pa3IUYHBIX YUCOHBIX CUTYalIUsIX, a
TAK)K€ B PEAbHBIX XW3HCHHBIX CHUTYAIMSAX, CBSI3aHHBIX C XMMHEH. B mporpamme mo
XVUMUH IIPEIMETHBIE PE3YIIbTATHI IPEACTABICHBI 110 TOJIaM U3YUYCHMUS.

10 KJIACC

[IpenMeTHble pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKass XuMush» O0TpaxkaroT:

c(hOpMHUPOBAHHOCTH MPEJICTABICHUNA: O MECTE M 3HAYCHHH OPTaHUYECKOW XUMUU B
CUCTEME ECTECTBEHHBIX HayK M €€ poJid B OOECIEYCHHH YCTOMYMBOTO pPa3BUTHUS
YeJIOBEYECTBA B PEIICHUU MPOOJIEM SKOJOTMYECKOM, SHEPreTHYECKOW M MHUIIEBON
0€30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, CO3JaHUM HOBBIX MaTEpPHAJIOB, HOBBIX
HMCTOYHUKOB DJHEPruv, B OOECIEUEHUU PAIMOHAIBHOTO TMPUPOJIONOJIL30BAHUS, B
(bopMHUpPOBaHUNM MUPOBO33PEHUS U OOIIEH KYJIbTYphl YEJIOBEKA, a TAKKE IKOJOTUYECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBbIO U MIPUPOJTHON CpeIE;

BJIAZICHUE CUCTEMON XUMHUYECKUX 3HAHUM, KOTOPAasi BKJIIFOYAET: OCHOBOIIOJIATAOIINAE
MOHATHS — XUMHUYCCKUH 3JIEMEHT, aToOM, SIPO M AJIEKTpOHHAst 000JI0uKa aToma, S-, p-, d-
aTOMHBIC OpOWTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSHUS aToMa, TUOPUAM3AIUs
ATOMHBIX OpOUTaJIeH, NOH, MOJIEKYJa, BAJIGHTHOCTh, DJIEKTPOOTPUIIATEIILHOCTh, CTCTICHb
OKHCJICHUS, XUMUUYECKasl CBSI3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN 00BEM, YTIIIepOIHbIN
CKeJieT, (PYHKIMOHAJIbHAS TPYIINa, pagukall, CTPYKTypHble Gopmylbl (pa3BEPHYTEHIE,
COKpalIE€HHbIE,  CKEJETHBIC), HM30MEpUs  CTPYKTYpHass W  IMPOCTPAHCTBEHHAs
(reomeTpuueckas, OINTUYECKasi), HM30MEpbl, TOMOJOTUYECKUH psif, TOMOJOTH,
YIJIEBOAOPOABI, KUCIOPOJ- U Aa30TCOACPKAIIUE OPraHUYECKHUE COCIWHEHUS, MOHOMED,
HOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHBIE COCIMHEHUS; TEOPHUH, 3aKOHBI
(mepuoanueckuii 3akoH J[. 1. MenpaeneeBa, Teopus CTPOSHUSI OPTaHUYECKUX BEIIECTB A.
M. byrtnepoBa, 3aKOH COXpPaHEHHSI MACChI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILLCHUS
SHEPIruM MPU XUMUYECKUX PEaKIMIX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUHN SI3BIK XUMUU,
MUPOBO33PEHUYECKUE 3HAHUSA, JEXKAIIME B OCHOBE IIOHMMaHUA MPUYUHHOCTU U



CUCTEMHOCTH XUMHUYECKUX SIBIICHUI; TNPEACTABICHUS O MEXaHH3MaX XHUMHUYECKHUX
peakiuii, TepMOJAUHAMUYECKUX M KUHETHUECKUX 3aKOHOMEPHOCTSIX HUX MPOTEKaHUs, O
B3aMMHOM BJIMSHUM AaTOMOB U TpPYII AaTOMOB B MoJeKylax (MHAYKTUBHBIA U
Me3oMepHbIi 3ddekTrl, opueHtanTel | u |l poma); dakTonorudyeckue cBEACHUS O
CBOMCTBax, COCTaBe, IMOJYyYEHUH M OE30MaCHOM HCIOJIb30BAHUM  Ba)KHEHIINX
OpPraHUYECKUX BEIHIECTB B OBITY M MPAKTUYECKOW JEATEIBHOCTH YEJIOBEKa, OOIIMX
HAyYHBIX MPUHIUIAX XUMHYECKOTO TMPOU3BOJACTBA (HA TpUMEpPE MPOU3BOJICTBA
MeTaHoJa, iepepaboTku HedTH);

c(hOPMUPOBAHHOCTh YMEHHI: BBISBIATH XapaKTepHbIE MPU3HAKU TMOHATHH,
yCTaHaBIMBaTh WX B3aUMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOLIUE MOHATHS IIPU
ONMCAaHNUH COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHECHUM;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

UCIOJb30BaTh XHMHUYECKYI0 CHMBOJIMKY [UJISl COCTaBJICHHSI MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKpPALIEHHBIX U CKEJIETHBIX) (OPMYJI OpPraHMYECKHUX
BEIIICCTB;

COCTaBIISITh YPaBHEHHS XMUMHUYECKHX pEaKIWid M pPacKpblBaTh HMX CYIIHOCTB:
OKHCIIUTETHHO-BOCCTAHOBUTENBHBIX PEAKIINNA TMOCPEICTBOM COCTABICHUS IIEKTPOHHOTO
OanmaHca 3THUX peakUui, peakuuil MOHHOro oOMeHa MyTEM COCTaBJIEHHUS MX IOJHBIX U
COKpAaIIEHHBIX MOHHBIX YpaBHEHU;

M3TOTABIMBATh MOJIEIM MOJIEKYJ OPTaHMYECKHX BEHIECTB I WILTIOCTPAIMH UX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHHUS;

cOPMUPOBAHHOCTh YMEHMH: YCTaHaBIMBAaTh MPHUHAJIEKHOCTb H3YUYEHHBIX
OpPraHUYECKUX BELIECTB MO MX COCTaBY M CTPOCHHUIO K OMNpeNeIEHHOMY Kiaccy/TpyIie
COCIMHEHMI, NaBaTh WM Ha3BaHus 1o cuctemMaruyeckod Homenkiatype (IUPAC) u
MPUBOIUTh TPUBUAIBHBIC HAa3BaHUS ISl OTACIBHBIX MPEACTaBUTENICH OPTaHUYECKUX
BEIICCTB  (OTWJIEH, AaleTHJIeH, TOJYyOJ, TJWIEPHUH, OTHICHTJIUKONb, (eHom,
dbopManbaerus, aileTagbAeTui, aleToH, MypaBbUHAas KHCJIOTa, YKCyCHas KHCIOTa,
CTEapuHOBAas, OJICMHOBAs, MMAJbMUTUHOBAS KHUCIOTHI, TJIMIIMH, QJIaHWH, MaJIbTO3a,
bpyKTO3a, aHWJIMH, TUBUHUII, H30TIPEH, XJIOPOIPEH, CTUPOJI U APYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUS OMPEICIATh BHI XUMUYECKOW CBSI3U B OPTaHUYECKHX
COoeTUHEHMIX (KOBAJICHTHASI U HIOHHAS CBS3b, G- U M-CBS3b, BOAOPOIHAS CBS3b);

chOPMUPOBAHHOCTh ~ YMEHHUS NPUMEHSTh  MOJIOKEHHUSI TEOPUU  CTPOCHUS
opranuueckux BemecTB A. M. bytnepoBa st OOBSICHEHHS 3aBUCUMOCTH CBOICTB
BEIIECTB OT X COCTaBa U CTPOCHHS,

c(hOpMHUPOBAHHOCTh YMEHMI XapakTEpHU30BaTh COCTaB, CTpPOEHHUE, (PU3NUYECKHE U
XUMHUYECKHUE CBOMCTBA TUMHUYHBIX MPEICTaBUTENCH Pa3IMYHBIX KJIACCOB OPraHUYECKHX
BEIIECTB: aJKaHOB, IUKIOAIKAHOB, AJKEHOB, AJKAJUCHOB, AJKWHOB, apOMATHYECKHX
YIIEBOJIOPOAOB, CIHUPTOB, AIbJETUI0B, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTHIX U
CJIIOXKHBIX 3(QUPOB, KUPOB, HUTPOCOCAUHEHHWA W aMUHOB, AMUHOKHUCIOT, OEJIKOB,



yIIeBOAOB (MOHO-, JW- W TOJMCAXapUAOB), WIUTIOCTPUPOBATh TEHETHUYECKYIO CBS3b
MEXIy HUMH  ypaBHEHUSMU  COOTBETCTBYIONIUX  XUMHUYECKHX  pEakuuid ¢
HCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(OpPMHUPOBAHHOCTh YMEHHs IMOATBEPXKIAaTh Ha KOHKPETHBIX IMPHUMEpax XapakTep
3aBHCHMOCTH PEaKIMOHHONW CIOCOOHOCTH OPTraHWYECKHX COCTUHEHHWA OT KPaTHOCTH H
THIIa KOBAJCHTHOU CBSI3H (O- M T-CBS3M), B3AUMHOTO BJIMSTHUSI aTOMOB U TPYIIT aTOMOB B
MOJIEKYJax;

c(hOPMHUPOBAHHOCTH YMEHUS XapaKTEPU30BaTh HCTOUHUKH YTIICBOIOPOTHOTO CHIPhS
(HedTh, NPUPOAHBIM Ta3, yrojb), CHOCOOBI €ro mnepepadboTKM M IPAKTHUYECKOE
MIPUMEHEHUE TPOIYKTOB NEPEPadOTKY;

c(hOpMHPOBAHHOCTH BIJIAJICHUS CUCTEMOW 3HAHUHA O €CTECTBEHHO-HAYYHBIX METOIaX
MMO3HAHUS — HAOJIOCHUH, U3MEPEHUH, MOJCIUPOBAHHH, JKCIIEPUMEHTE (PEalbHOM H
MBICJICHHOM) U YMEHHUS IPUMEHSTh 3TH 3HAHUS;

c(OPMHUPOBAHHOCTh YMEHHUSI TPUMEHSATH OCHOBHBIC OIEpaAllMUd MBICIUTEIHHON
NEATETPHOCTH — AaHaIW3 H CHHTE3, CpaBHEHHE, OOOOIICHHWE, CHCTEeMaTH3aINIo,
BBISIBIICHUE TPUIMHHO-CIICACTBEHHBIX CBS3€M — 11 W3YYCHUS CBOWCTB BEIICCTB U
XUMHAYECKUX PEAKLINN;

c(hOPMHUPOBAHHOCTh YMEHHI: BBISBISITH B3aUMOCBA3b XHMHUYECKUX 3HAHUN C
MOHSATUSMUA W TIPEJICTABIICHUSMH JIPYTHUX €CTECTBEHHO-HAYYHBIX MPEIMETOB i Oojiee
OCO3HAHHOTO TMOHWMAHUS CYIIHOCTH MaTEPHAIIBHOTO EIWHCTBA MHUpa, HCIIOIh30BaTh
CHUCTEMHBIC 3HAHHS I10 OPTaHWYECKOW XWMHUH I OOBSCHEHUS W TPOTHO3HPOBAHUS
SIBJICHHUM, UMEIOIINX €CTECTBEHHO-HAYUHYIO MIPUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHUMN: MPOBOJUTH PACUETHI MO XUMUYECKUM (opMynaMm U
YpaBHEHUSIM XMUMHUYECKUX PEAKIUi C UCIOJIb30BaHWEM (U3MUECKUX BETUYHMH (Macca,
00BEM Tra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOIINX BEIICCTBA C KOJIMYCCTBCHHOU
CTOPOHBI: PACUYETHI M0 HAXOXKICHUIO XUMHUYECKOW (POPMYIIBI BEIIECTBA MO WU3BECTHBIM
MacCOBBIM JIOJISIM ~ XHUMHYECKHUX DJIEMEHTOB, TIPOJAYKTaM CrOpaHus, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOPMHPOBAHHOCTh YMEHUH: IMPOTHO3UPOBATh, AHAIM3UPOBATh M OIICHWBATH C
MO3UIIUHA SKOJOTUICCKON O€30MacHOCTH TOCIEACTBHS OBITOBOM M IPOW3BOJCTBEHHOMN
JEATETPHOCTH 4YCJIOBEKAa, CBSI3aHHOHW ¢ TepepabOTKON BEIIECTB, HCIIOJIb30BaTh
MOJIYYCHHBIC 3HAHUS ISl TPUHATHS TPAMOTHBIX pEIIeHU MpoOjeM B CHUTYaIUsX,
CBSI3aHHBIX C XMMHUEH;

c(OPMHPOBAHHOCTh YMEHHH: CaMOCTOSTEIBHO IIJIAHUPOBATh W IPOBOJIUTH
XUMHYECKUN SKCIIEPUMEHT (TOTYYCHHE W H3yYEHUE CBOWCTB OPraHUYECKUX BEIIECTB,
Ka4eCTBCHHBIC PEAKIUU YTIEBOJOPOJOB PA3IUYHBIX KIACCOB M KHCIOPOICOIAEPIKAIIUX
OPTaHUYECKUX BEIIECTB, PEIICHHE OSKCIEPUMEHTANBHBIX 33/ad IO PACIIO3HABAHUIO
OPTaHWUYECKUX BEMIECTB) C COOJIONCEHHEM TMpaBWi O€30mMacHOTO OOpameHus ¢
BEIIECTBAMH M J1aOOPAaTOPHBIM 00OpyHOBaHUEM, (POPMYIUPOBATH IEIh HCCIEIOBaHUS,



MPEACTABISATh B Pa3IuYHON (GoOpMe pe3yabTaThl JKCIICPUMEHTA, aHAJIU3UPOBATH U
OIICHUBATh UX JIOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTH YMEHUI:

coOJiroaTh TpaBUjia JKOJOTHYECKH IeJeco00pa3HOro TMOBEJAEHUS B OBITY H
TPYJOBOM JIESTEIBHOCTH B IEISAX COXPAHEHUS CBOErO 3JI0POBbS, OKPYKaIOIIEH
MIPUPOTHON CPEJIbl U TIOCTUXKEHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS HA KUBBIE OPraHU3MBI
ONPEAECTIEHHBIX OPraHUUECKUX BEIIECTB, MOHMMAas cMbici noka3zaress [TK;

aHaJIM3UPOBATh  II€JIECOO0PA3HOCTh IMPUMEHEHUS OpPraHMYEeCKHUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIICHUS PUCK-TI0JIB3a;

chOPMHUPOBAHHOCTh ~ YMEHMI:  OCYIIECTBIATH  IICJICHANPABICHHBIA  TOUCK
XUMUYECKOW HWH(OpMAIMK B pPa3IUYHBIX HMCTOYHHMKAX (Hay4dyHas U Yy4eOHO-Hay4yHas
JuTepaTypa, CpeiacTBa MaccoBoW wuHbpopmaruu, MHTepHET W JIpyrue), KpUTHYECKU
aHaJM3UPOBaTh XUMHUYECKYI0 HH(OpMamuio, rnepepadaTbiBaTh €€ M HCIOJB30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a1aueil.

11 KJIACC

[IpenMeTtHble pe3ynabTaThl OCBOEHUsI Kypca «OOImas U HEOpraHuuecKas XUMUS»
OTpakaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHHN: O MaTepuallbHOM E€IUHCTBE  MHpA,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUN MPUPOIbI, O MECTE U 3HAUYCHUH XUMUU B
CHUCTEME E€CTECTBEHHBIX HayK U €€ poyii B OOECHEUYCHUU YCTOWYMBOIO Pa3BUTHS, B
penieHnn TpoOJIeM HKOJOTHYECKON, SHEPreTHYeCKOM W THUIEBOM OCE30MacHOCTH, B
Pa3BUTUH MEIMIIMHBI, CO3JJaHUHU HOBBIX MaTEpHUAJIOB, HOBBIX MCTOYHUKOB DHEPIUH, B
obecrieueHUH paIioOHaILHOTO MPUPOAOIIOIL30BaHUs, B (DOPMUPOBAHUN MHUPOBO33PCHHS
1 o0mel KylbTyphl UEJIOBEKAa, a TaKXXe JKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3/I0POBBIO U MPUPOJIHOU CPEE;

BJIaJICHUE CUCTEMOW XMMHMYECKUX 3HAHWUM, KOTOpasi BKIIOYAET: OCHOBOIIOIArarolme
MOHATHS — XUMHUYCCKHH 3JIEMEHT, aTOM, SJpPO aToMa, U30TOIbI, SJICKTPOHHAs 000JI0UKa
aToma, S-, p-, d-aromMHBIe OpOHWTAIM, OCHOBHOE M BO30YXJIEHHOC COCTOSIHHMS aTOMa,
TUOPUAN3ALINS aTOMHBIX opOuTaneu, HOH, MOJIEKYJIa, BaJICHTHOCTb,
AIEKTPOOTPUILIATEILHOCTh, CTENEHb OKHCICHUS, XUMHUYECKas CBs3b (KOBaJCHTHas,
WOHHAs, MeETa/UIM4ecKas, BOJOpOJHAs), KpUCTAUIMYECKas pemeéTka, XHMHUYecKas
peaKuusi, pacTBOp, DJACKTPOJMTHI, HEIJICKTPOJUTHI, DJICKTPOJIUTHUYECKAS JUCCOIIUAINS,
CTENeHb JHUCCOILMAIMU, BOJOPOJHBIA TOKa3aTelb, OKUCIUTENb, BOCCTAaHOBUTEID,
TeII0BOM d(PHEeKT XMMUYECKOU peakIiu, CKOPOCTh XUMHUYECKON peaKIuu, XUMHUUYECKOe
paBHOBECHE; TEOPUM U 3aKOHbl (T€OpUsl  BIEKTPOJIUTHYECKOW  JUCCOLMUALINH,
nepuoandeckuit 3akoH .M. MenneneeBa, 3aKkOH COXpaHEHHsS MAcChl BEIIECTB, 3aKOH
COXpPAaHEHUSI W MPEBPALICHUS SHEPTUU MPU XUMUYECKHX PEAKIUIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICHMCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK



XUMHH, MUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIME B OCHOBE NOHMMAHMS NPUYUMHHOCTH U
CUCTEMHOCTH XUMHWYECKUX SBJICHWM; COBPEMEHHBIE NPEACTABICHUS O CTPOCHUH
BEIIECTBA HA ATOMHOM, HWOHHO-MOJIEKYJSIPHOM W  HAIMOJEKYJISIPHOM  YPOBHSX;
OPEACTABICHUA O MEXaHW3MaxX XHMMHMYECKUX pEakUHui, TEPMOAUHAMUYECKHX W
KMHETHYECKUX 3aKOHOMEPHOCTSAX HX NPOTEKaHWs, O XHMHYECKOM pAaBHOBECHH,
pacTBOpax M JAUCIEPCHBIX CHCTeMax; (haKTOJIOrMUECKHUEe CBEICHUSI O CBOMCTBAX, COCTaBeE,
MOJIyYeHUH U OE30MacCHOM HCMOJIb30BAaHUM BAKHEWIIUX HEOPTaHUYECKHX BEIIECTB B
ObITYy M IPAKTUYECKOW JIEATEIbHOCTH YEJIOBEKa, OOIIMX HAy4yHbIX MPUHIUIAX
XUMHUYECKOTO IIPOU3BOJICTBA;

c(OPMUPOBAHHOCTh yYMEHMH: BBISABIATh XapaKTEpHbIE TPU3HAKH MOHSITHH,
YCTAHABJIMBATh WX B3aUMOCBS3b, HCIIOIb30BaTh COOTBETCTBYIOIIHUE IIOHATUS IIPH
ONMCAaHWH HEOPTraHWYECKUX BEIIECTB U UX IIPEBPAILCHUN;

cOPMUPOBAHHOCTh YMEHHS HCHOJIb30BaTh XHUMHUYECKYI0 CHMBOJHUKY JJIs
cocTaBiieHUs] (POPMYJI BELIECTB U YPAaBHEHUH XUMHUYECKHX PEaKIUi, CUCTEMATUYECKYIO
Homenknatypy (IUPAC) u TpuBuanbHbIC Ha3BaHUS OTACIBHBIX BEIICCTB;

c()OPMUPOBAHHOCTh YMEHUS OIPEACNATh BAJICHTHOCTb M CTENEHb OKHUCIEHUS
XUMHUYECKUX AJIEMEHTOB B COEAMHEHMSX, BUJI XUMHUECKOU CBSI3H (KOBaJICHTHAs, MOHHAs,
MeTaJlJIn4ecKasi, BOJOPOIHAs ), TUIl KPUCTAJUIMYECKOHN pEeIETKN KOHKPETHOTO BEIIECTBA;

c(OPMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCHUMOCTbH CBOMCTB BEIIECTB OT BHUJA
XUMUYECKOM CBSI3M M THUMA KPUCTAUIMUECKOW PEIIETKH, OOMEHHBI W JIOHOPHO-
AKLIENTOPHBIA MEXaHU3Mbl 00Pa30BAHMS KOBAJIEHTHOW CBSI3U;

c(OpPMUPOBAHHOCTh YMEHHUM: KiIacCU(PUIMPOBATh: HEOPTaHWYECKUE BELIECTBA IO
UX COCTaBYy, XMMHUYECKHE PEaKIMM IO Ppa3IuYHbIM TpPU3HAKAM (YUCIYy MU COCTaBY
pearupymomux BeIIECTB, TEINIOBOMY J3(PQeKTy peakluud, H3MEHEHUIO CTeleHen
OKUCJIEHUS  DJIEMEHTOB, OOpaTMMOCTH, YYacTHIO KaTaju3aTopa U  JpYyTHE);
CaMOCTOSATENIbHO BBIOMPATh OCHOBAHMSI M KPUTEPUHU M KIACCU(PUKALMUA H3YyYaeMBbIX
BEILIECTB U XUMUYECKUX PEAKLINN;

c(OpPMUPOBAHHOCTh YMEHHS PacCKpbIBaTh CMBICI MepHoauueckoro 3akona Jl. H.
MenneneeBa W JI€MOHCTPUPOBATH €r0 CUCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIIUU;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh JIEKTPOHHOE CTPOCHUE aTOMOB U
MOHOB XUMHYECKUX DJIEMEHTOB IIE€pBOro—4erBéproro mnepuonos llepuoanueckoi
cucremsl J[.MI. MenneneeBa, WHCHOJNB3ys IOHATUS «IHEPIETUYECKUE YPOBHMY,
(QHEPreTUYECKHE TOIYPOBHM», «S-, P-, 0-aroMHBIC OpOWTaNM», «OCHOBHOE U
BO30YXJAEHHOE HHEPreTUUECKUE COCTOSHHUS aTOMa»; OOBSICHITh 3aKOHOMEPHOCTH
M3MEHEHHMS CBOWCTB XMMHMYECKUX JJIEMEHTOB M UX COCAMHEHMU IO NIEPUOAaM U rpynnam
ITepuomnueckoit cucremsl J[. W. MenaeneeBa, BaJICHTHbIE BO3MOXHOCTH AaTOMOB
AJIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000I0YEK;



c(hOpPMHUPOBAHHOCTh YMEHUH: XapaKTEePU30BaTh (OMUCHIBATH) OOIINE XUMHUYECKUE
CBOWCTBA BEILECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKIAATH CYIIECTBOBAHUE T'€HETUYECKOU
CBSI3M  MEXJYy  HEOPraHWMYECKMMHU  BEIIECTBAMH C  IOMOIIBIO  YPaBHECHHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIL;

c(hOpMHPOBAHHOCTh YMEHUS pPacKpbIBaTh CYIIHOCTb: OKHCIIUTEIIBHO-
BOCCTAaHOBUTEIBbHBIX PEAKIMI MOCPEICTBOM COCTABJICHHUS JIEKTPOHHOTO OajaHca 3THX
peakiuii; peakiuii HOHHOTO oOMeHa MyTEM COCTAaBJIEHUS HUX IMOJHBIX M COKPaIIEHHBIX
MOHHBIX YPaBHEHUW; peaklUMil TUAPOIM3a; peakuuid KOMIUIEeKcooOpa3oBaHus (Ha
npuMepe r’UAPOKCOKOMITIIEKCOB IIMHKA U aTFOMUHUS);

c(hOpPMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHUX
peaAKIHil ¢ YYETOM HUX SHEPreTUUYECKUX XapPAKTEPUCTUK, XapaKTEP U3MEHEHUS CKOPOCTHU
XUMUYECKOW peakiMu B 3aBUCHUMOCTH OT Pa3IMYHBIX (PAKTOPOB, a TaKXKE XapakTep
CMEIICHUSI XUMUYECKOTO PAaBHOBECUS TIOJI BIMSHUEM BHEIIHUX BO3JCUCTBUI (TPUHIIMIT
Jle laTenne);

c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh XUMUUYECKUE PEaKIIMH, JICKAIUE B
OCHOBE MPOMBIIIUICHHOTO TMOJYYE€HUSI CEPHOW KHUCIOTHI, aMMHaKa, OOIIMe Hay4yHbIE
MPUHIUIBI XUMUYECKUX MTPOU3BOJICTB; 1IETIECO00Pa3HOCTh MPUMEHEHUSI HEOPTAaHUYECKUX
BEILIECTB B MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHS COOTHOIIICHUS PUCK-TIONB3A;

c(hOpPMHUPOBAHHOCTH BIAJCHUS CHUCTEMOM 3HAHWUU O METOJaX HAYYHOTO MO3HAHUS
SBJICHUW TpUpPOABl — HAONIOACHUE, HW3MEpPEHHEe, MOJICTUPOBAHUE, DKCIICPUMEHT
(peayIbHBIN U MBICTICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HAayKaX, YMEHUS IPUMEHSTh
ATU 3HAHUS TPU DKCIEPUMEHTAIHHOM WCCIICIOBAHUU BEIIECTB WU I OOBSICHECHUS
XMMHUYECKUX SIBJICHUM, UMEIOIIUX MECTO B IPUPOAE, NPAKTUYECKOM AEATEIbHOCTU
YEJI0OBEKA U B IIOBCEAHEBHOM KU3HU;

c(hOPMHUPOBAHHOCTh YMEHUS BBISBIATH B3aUMOCBS3b XHUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMHU JAPYTUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB IJisa OoJiee
OCO3HAHHOI'0 MOHUMAaHUs MAaTEPUAIBHOTO €IMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHHS TMPOBOAHWTH PACUYETHI: C HCIOJIB30BAHMEM IOHSATUN
«MaccoBast JOJIS BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHIIEHTPALMsD); MACChl BEIIECTBA
Wi 00bEMA Ta3a Mo U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WM 00bEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIUHU BEIIECTB; TEIUIOBOro Ad@ekra peakiuu; 3HAYCHUs
BOJIOPOJAHOIO TOKA3aTesisli PacTBOPOB KHUCIOT M WIEJIOYEHM C M3BECTHOM CTENEHBIO
JTUCCOIIMAIINH; MAcChl (00bEMa, KOJTMYECTBA BEIIECTBA) IPOYKTA PEAKIIUH, €CITH OHO U3
HCXOJHBIX BEIIECTB JTAaHO B BHUJE pPacTBOpPAa C ONPEICIEHHOW MAacCOBOM HOJIEH
pPacTBOPEHHOIO BEIECTBA WJIM JIaHO B H30bITKE (MMEeT NpPHUMECH); JO0JId BbIXOAa
MPOJIYKTa PEaKIun; 00bEMHBIX OTHOIIICHHH ra30B;

c(hOPMHUPOBAHHOCTh YMEHHI: CaMOCTOSITEIBHO IUJIAHUPOBATh W IPOBOJIUTH
XUMUYECKUN DKCIEPUMEHT (MIPOBEACHUE PEAKIMi HMOHHOTO OOMEHA, MOATBEPKICHUE
KAUE€CTBEHHOI'0 COCTaBa HEOPTaHUYECKUX BEIIECTB, OIMPEAECIECHUE CPEIbl PaCTBOPOB



BELIECTB C IMOMOIIBI0 HMHIUKATOPOB, M3YYEHUE BIIMSHUA PaA3IWYHBIX (HAKTOPOB Ha
CKOpPOCTh XHMHYECKOW PpEAaKLIHM, PEIICHUE DSKCIEPUMEHTANIbHBIX 33Jad 10 TEeMam
«Mertamney u «Hemetamnsl») ¢ coOmoneHneM mpaBuil 0e30MacHOro OOpamieHus ¢
BEIIECTBAMU U JIADOPATOPHBIM 000pYy/I0BaHUEM, (POPMYIHUPOBATh 1€Ib HCCIEIOBAHUS,
NPEICTaBIATh B Pa3jIM4YHON (QopMe pe3ynbTaThl SKCIEPUMEHTa, AHAIMU3UPOBATH U
OLICHMBATh UX TOCTOBEPHOCTD;

c(hOpPMHUPOBAHHOCTh YMEHHI: COONIOAATh MpaBWia TIOJB30BAHUS XWMHUYECKOU
OCyJI0i 1 J1a00paTopHBIM 000PY0OBAaHUEM, OOPAILIEHUS C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIIUSIMU IO BBITIOJIHEHUIO J1A0OPATOPHBIX XUMUYECKHUX OMBITOB, SKOJOTUYECKU
1€J1€CO00Pa3HOro MOBEACHUS B OBITY M TPYIOBOM JEATENBHOCTH B LENSIX COXPaHEHUS
CBOETO 3/I0POBbS, OKPY’KAIOWIEH MNPUPOJHOW CPEAbl U JOCTHKEHUS €€ YCTOMYMBOIO
pa3BUTHs, OCO3HABATh ONACHOCTH TOKCHYECKOIO MJEHUCTBUS HA JKUBBIE OPraHU3MBI
ONpeIeIEHHBIX HEOPTaHUYECKUX BEILIECTB, MOHUMAas cMbIci nokazarens [1K;

c(OPMUPOBAHHOCTh ~ YMEHHU:  OCYIIECTBJISATH  II€JICHANIPABICHHBIM  TTOMCK
XUMUYECKON WH(pOpPMAIMM B pa3IMYHBIX HCTOYHHMKAX (HayyHas M y4eOHO-Hay4dHas
JuTEpaTypa, CpeacTBa MaccoBOM HH(popMauuu, VHTEpHET W Jpyrue), KpUTHUYECKU
aHAJIM3UPOBaTh XMMHUYECKYIO HH(pOpMALMIO, MepepadaThiBaTh €€ M HCIOJIb30BaTh B
COOTBETCTBHH C IMOCTaBJIECHHOMN y4eOHOMU 3a/1auei.
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aJIKaIMEHBbI, ATTIKUHBI
2.3 ApomaTuyeckue yrieBoaopoabl (aApeHsbl) 8 https://m.edso0.ru/O8M5COD7R
[Ipuponnsie ucto €BOJI0pOI0
2.4 PHPOIIRIC HETOTHIKH YITICBONOPOIOB 1 HX 4 https://m.edso0.ru/O5F9X4H3N
nepepaboTka
2.5 ["anoreHnpon3BOAHBIE YTIIEBOJOPOAOB 4 1 https://m.eds00.ru/C8X9Q7P7R
Hroro mo pazneny 35
Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeuHeHust
3.1 Cnuptsl. @enon 11 1 https://m.edsoo.ru/D9ESC8B6J
KapOoHuibHble COeMHEHUS: albAeTUIbl U
3.2 keToHbl. KapOoHOoBbIE KUCIOTHI. CII0KHBIE 21 1 https://m.edso0.ru/FOH8K7A2K

3¢upsl. XKupbl



https://m.edsoo.ru/P7N2V3O4M
https://m.edsoo.ru/R7J0I2D2K
https://m.edsoo.ru/T3M9R5L7Q
https://m.edsoo.ru/O8M5C0D7R
https://m.edsoo.ru/O5F9X4H3N
https://m.edsoo.ru/C8X9Q7P7R
https://m.edsoo.ru/D9E8C8B6J
https://m.edsoo.ru/F9H8K7A2K

3.3 VYraeBoasl 9 1 https://m.edsoo.ru/D5R3M3L9A
Hroro mo pazueny 41
Pa3nen 4. A3oTcoep:kaiue OpraHu4ecKue coeJHHeHHs

4.1 AMMHBI. AMUHOKHCIIOTBL. benku 12 1 2 https://m.edso00.ru/E7Q8X8U4S
Uroro no pazneny 12
Pa3znen 5. BbicokoMoJieKyJIIPHbIE COeINHEHUS

5.1 BricokoMoOneKyIsIpHbIE COEAUHEHUS 6 1 https://m.edsoo.ru/J6E3P2V3Q
Utoro no pazneny 6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6



https://m.edsoo.ru/D5R3M3L9A
https://m.edsoo.ru/E7Q8X8U4S
https://m.edsoo.ru/J6E3P2V3Q

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne i/m Konrpoubnsie IIpakrnyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Crtpoenue atoma. [lepuoguueckuii 3aKoH
1.1 u [lepuoanueckas cucTeMa XUMUYCCKUX 9 https://m.edsoo.ru/L4U8SE4S7C
anemenToB . 1. Menaeneera
C .M
1.2 Tpoenne seurectsa. Muoroobpasue 11 1 https://m.eds00.ru/S8TEVEKSEC
BEILIECTB
1.3 XUMUYECKUE peaKIuu 19 1 3 https://m.edsoo.ru/O8P9F6R4A
Utoro no pazneny 39
Pasnen 2. Heoprannueckasi xumusi
2.1 ‘ Hemertamier 31 https://m.edso0.ru/Z5C7K4B6Z
2.2 ‘ MeTtaminl 23 https://m.edso0.ru/S3L2P4M9J
Hroro no pasneny 54
Paznen 3. Xumus 4 :KM3Hb
M . X
3.1 CTOMBT TTOSHARMI B XHMHI. AHMIA 1 9 https://m.edso0.ru/O9P8S0Q1W
’KH3Hb
Hroro mo pazneny 9
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 4 8



https://m.edsoo.ru/L4U8E4S7C
https://m.edsoo.ru/S8T5V6K8C
https://m.edsoo.ru/O8P9F6R4A
https://m.edsoo.ru/Z5C7K4B6Z
https://m.edsoo.ru/S3L2P4M9J
https://m.edsoo.ru/O9P8S0Q1W




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne

w/n Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

IIpenmer u 3HaYEHUE OPraHUYECKON
XUMUU, TIPEJICTABICHUE O
MHOT000pa3uy OPraHuYeCKUX
COCIMHEHUN

https://m.edso0.ru/C9G2Z21V1U

DJEKTPOHHOE CTPOCHHE aToMa
yriepojia (0CHOBHOE U BO30OYXIEHHOE
cocTosiHus ). BaieHTHBIE BOBMOXKHOCTH
aToma yriepoja

https://m.edsoo.ru/U5U1S214Y

XUMHYECKas CBA3E B OpraHu4eCKux
coeMUHEHNIX. MexXaHu3MEbl
00pa3oBaHus KOBAJICHTHOU CBSI3H,
CrocoObl pa3pbiBa CBsI3EH

Teopust cTpoeHUsI OPraHMUECKUX
coenuHeHuit A. M. byrneposa

Buael uzomepun: CTpykTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbIE

3¢ }exTs B MONIEKyJIaX OPraHuYecKuX
COCIMHEHU I

[IpencraBnenne o KIacCUPUKALNA U

CHUCTeMaTH4YeCKass HOMEHKJIATypa
(IUPAC) opraHn4eckux BEIICCTB

https://m.edsoo.ru/O8VIK1Y9U

https://m.edsoo.ru/YOP7N2R2B

https://m.edsoo.ru/F4AH4M4M3S

https://m.edso00.ru/T1Y4K9M6N

Knaccudukanus peaxiuii B

https://m.edsoo.ru/R2R1A5J0I



https://m.edsoo.ru/C9G2Z1V1U
https://m.edsoo.ru/U5U1S2I4Y
https://m.edsoo.ru/O8V9K1Y9U
https://m.edsoo.ru/Y0P7N2R2B
https://m.edsoo.ru/F4H4M4M3S
https://m.edsoo.ru/T1Y4K9M6N
https://m.edsoo.ru/R2R1A5J0I

OPraHU4eCKON XUMHH

10

CucreMmarusanus U 0000IeHNE 3HAHUN
10 TEME

AJTKaHBI: TOMOJIOTHUECKHH psiji, 001Iast
dbopmysa, HOMEHKJIATypa U U30Mepus,
3JICKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYIT

duznyeckre U XUMHUYECKHE CBOMCTBA
aJIKaHOB

https://m.edsoo.ru/D80O3P5Y2G

https://m.edsoo.ru/X9H6COV4E

https://m.edsoo.ru/U0T8M5D2U

11

HaxoxeHne ajikaHoB B IpUPOJIE.
CriocoObI mosTydeHus 1 IPUMEHEHNE
AJIKaHOB

https://m.edsoo.ru/Y6L4I8E5J]

12

[{uknoankansl: obmmas Gopmyna,
HOMEHKJIaTypa U U30MepHs,
OCOOEHHOCTH CTPOCHHUS U XUMHUYECKHUX
CBOICTB, CITOCOOBI OJyYEHUS U
MIPUMCHCHUE

https://m.edsoo.ru/L3M0Q4G4H

13

Pemienne pacuéTHbIX 3a/1a4 Ha
oTpesieNIeHUe MOJICKYJIIPHOU (DOPMYITBI
OpPTaHMYECKOTO BEIIECTBA IO MACCOBBIM
JO0JIIM aTOMOB 3JIEMEHTOB, BXOJAIIINX B
ero cocraB. CucremMaTu3anusa u
0000111eHNe 3HAHMIT IT0 TEME

https://m.eds00.ru/O1T3VIN1X

14

AJKEHBI: TOMOJIOTHUECKHH psiji, 001Ias
dbopMyIa, HOMEHKJIATypa, dJIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE CTPOCHHE
MouiekyJsl. CTpYKTypHasl ¥ IIUC-TPaHC-
M30MEpHs aJIKEHOB

https://m.eds00.ru/Q2Z7Z7Y9R



https://m.edsoo.ru/D8O3P5Y2G
https://m.edsoo.ru/X9H6C0V4E
https://m.edsoo.ru/U0T8M5D2U
https://m.edsoo.ru/Y6L4I8E5J
https://m.edsoo.ru/L3M0Q4G4H
https://m.edsoo.ru/O1T3V1N1X
https://m.edsoo.ru/Q2Z7Z7Y9R

duznueckre 1 XUMUYECKHE CBOMICTBA

15 https://m.edsoo.ru/U4X0H9Y8N
ankeHoB. [IpaBriio MapkoBHHKOBA
C §)

16 TTOCODBL TOIYHCHHA 1 HPHMEHCHIE https://m.edsoo.ru/E6P4M201M
AJIKEHOB
[TpakTrueckas padota Ne 1 mo teme

17 "ITonmyueHue dTUICHA ¥ U3yYEHHUE €ro https://m.edsoo.ru/BORIW2X7L
CBOMCTB"
Pemenune pacu€THbIX 3a1a4 Ha

18 orpezeneHue MOJIEKYIIpHON (HopMyIbl https://m.edsoo.ru/Y5X0S2Q0N
OpPraHUYECKOI0 BEIleCTBa
AJKaMeHbl: CONPsHKEHHBIE,

19 M30JIMPOBAHHBIE, KYMYJIHMPOBaHHBIE. https://m.edso0.ru/O6L4F3E60
OCco0CHHOCTH AJIEKTPOHHOTO CTPOCHUS
X € 7| é

20 HMITHECKHE CBOMCTBA COTPAACHHBIX https://m.edsoo.ru/C1H6S1S3S
TUEHOB
Croco0B! MOIydeH!

21 YHCHILT 1 HPUMCHCHHE https://m.edsoo.ru/E5Z3G5R1L
AJIKaUEHOB
AJIKMHBI: TOMOJIOTUYECKHH psJl, oO1as

0 a, HOMEHKIAaTypa, 3

22 (popMy1a, HOMEHKIATYPA, SACKTPOHHOE https://m.edsoo.ru/Z8L0D4R4G
Y IPOCTPAHCTBEHHOE CTPOCHUE
MOJIeKY, (hr3ruecKre CBONCTBA

23 XHUMHYECKHE CBOMCTBA AJIKHHOB https://m.edsoo.ru/I16Z7S6U9lI
K o

24 AUCCTBCHIHBIC PAKIUTH Ha TPOHHYIO https://m.edso00.ru/COWO0OY6S6R
CBS3b
Croco05I moiryue eHe

25 f bl TTOJIYHEHIA 1 IPUMCHEHHE https://m.edsoo.ru/L5X7C4G8E
AJIKNHOB
P : é

26 CUICHIE 3a/1a1: pacieThl 1o https://m.eds00.ru/C8P529Z1K

YPaBHEHUIO XUMUYECKON pEAKIINHU



https://m.edsoo.ru/U4X0H9Y8N
https://m.edsoo.ru/E6P4M2O1M
https://m.edsoo.ru/B0R1W2X7L
https://m.edsoo.ru/Y5X0S2Q0N
https://m.edsoo.ru/O6L4F3E6O
https://m.edsoo.ru/C1H6S1S3S
https://m.edsoo.ru/E5Z3G5R1L
https://m.edsoo.ru/Z8L0D4R4G
https://m.edsoo.ru/I6Z7S6U9I
https://m.edsoo.ru/C9W0Y6S6R
https://m.edsoo.ru/L5X7C4G8E
https://m.edsoo.ru/C8P5Z9Z1K

27

Cucremarusanus U 0000IEHUE 3HAHUN
10 TEME

https://m.eds00.ru/O0W4L6H40Q

28

ApEHBI: TOMOJIOTUYECKUH psiJ, 001Iast
dopmyna, HOMEHKIATypa. DIEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOCHHE
MOJIeKyJ1 O€H30J1a U TOTYO0JIa, UX
buznyeckue cBoiicTa

https://m.edsoo.ru/F3C4B209W

29

30

31

XUMHYECKUE CBOMCTBA apPEHOB:
pEAKLIHUH 3aMEILCHUS

XHUMHUYECKHEe CBOMCTBA dpPCHOB:
pe€aKuuu IMpUCOCANHCHUS, OKHCICHUC
TOMOJIOr0OB OeH30J1a

Oco0EHHOCTH XUMUYECKIUX CBOMCTB
CTUpOJIa

https://m.edsoo.ru/L7U2L1W8S

https://m.edsoo.ru/R6U319G8B

https://m.eds00.ru/S4C5B4V1X

32

Pemenne pacy€THbIX 3a1a4 HA
OIIpEIeIEHNE MOJIEKYJIIPHON (POPMYJIBI
OpPraHMYECKOT0 BEIIECTBA

https://m.edso0.ru/\W4J6S1T4l

33

34

CriocoObI nostyueHust 1 IpUMEHEHNE
apeHoB

I'eneTnyeckas cBA3b MCKIAY
Pa3JIMIHbIMU KJIaCCaMU YIJIEBOAOPOI0B

https://m.edsoo.ru/O0Z5A8Q7R

https://m.edsoo.ru/M3K8G1B9Z

35

PacuéTtel 0 ypaBHECHHSIM XUMHUYECKHUX
peakiuii. CucreMarusanus u
000011IeHNE 3HAHU 10 TEME

https://m.edso0.ru/M\W8TI9K7V7B

36

37

[Tpuponnsriii ra3. [lomytHsle HEQTSIHBIE
rasbl

KamMeHHbIit yronb U IpoIyKThl €ro
nepepadoTKu

https://m.edso0.ru/X3S0V3M5W

https://m.edsoo.ru/D5P5N7E2J



https://m.edsoo.ru/O0W4L6H4Q
https://m.edsoo.ru/F3C4B2O9W
https://m.edsoo.ru/L7U2L1W8S
https://m.edsoo.ru/R6U3I9G8B
https://m.edsoo.ru/S4C5B4V1X
https://m.edsoo.ru/W4J6S1T4I
https://m.edsoo.ru/O0Z5A8Q7R
https://m.edsoo.ru/M3K8G1B9Z
https://m.edsoo.ru/W8T9K7V7B
https://m.edsoo.ru/X3S0V3M5W
https://m.edsoo.ru/D5P5N7E2J

38

Hed b 1 criocobb! €€ mepepaboTKH.
[TpuMeHeHHe IPOTYKTOB NIepepadoTKU
HeTH

https://m.edsoo.ru/J7Z7E7A0W

39

40

41

42

I'enernueckas CBA3b MEXKIY
Pa3IMYHBIMU KJIACCAMU YIJIEBOJOPOAOB

FaJ'IOFeHOHpOI/I?)BO,I[HBIC YrJI€BOAOPOOAOB:
OJICKTPOHHOC CTPOCHUEC, pCAKIIUN
3aMCIICHU raJlor¢Ha

JleWicTBue 1IeI0YeH Ha
rajoreHnpou3BoAHbIe. B3auMmopeiicTeue
JIHUTaJIOT€HAIKaHOB C MarHUEM U
LUHKOM

Cucremaruzanusa U 0000IIeHNE 3HAHUN
1o paszaeiny "YrieBonopoas!"

https://m.edsoo.ru/\W6W1M4A5R

https://m.edsoo.ru/V4X1R2Z7F

https://m.edso0.ru/08Z9G2K3C

https://m.edsoo.ru/U1J5P9M1J

43

44

45

46

KonTponpsHas pabora o Teme
"Vrnesonopoas!"

[TpenenbHBIE OTHOATOMHBIE CIIUPTHI:
TOMOJIOTHUECKUH psif, oOmmas popmyna,
CTpOEHHE MOJIEKYJI, U30MEPHS,
HOMEHKJIaTypa, Kiaccuduxanms,
(du3HUecKue CBONCTBA

XHUMHYECKHE CBOMCTBA MMPEACIIbHBIX
OIHOATOMHBIX CIIMPTOB

CriocoObI nostyueHus 1 IpUMEHEHNE
OJTHOATOMHBIX CIIUPTOB

https://m.eds00.ru/S9Q9Y6G8N

https://m.edsoo.ru/S2EIN7P2Y

https://m.edsoo.ru/K8D5Q3H9V

https://m.edsoo.ru/V8G7P9D8Q

47

[IpocTteie adupsl: HOMEHKIATypa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHYECKHX CBOMCTB

https://m.edsoo.ru/Z3X6J9E5R



https://m.edsoo.ru/J7Z7E7A0W
https://m.edsoo.ru/W6W1M4A5R
https://m.edsoo.ru/V4X1R2Z7F
https://m.edsoo.ru/O8Z9G2K3C
https://m.edsoo.ru/U1J5P9M1J
https://m.edsoo.ru/S9Q9Y6G8N
https://m.edsoo.ru/S2E1N7P2Y
https://m.edsoo.ru/K8D5Q3H9V
https://m.edsoo.ru/V8G7P9D8Q
https://m.edsoo.ru/Z3X6J9E5R

MHOroaroMHbIE CIIUPTHI:

48 STUJICHTJIMKOJIb U TJIMLEPUH, UX https://m.edso00.ru/X3Q308G0S
bU3HYEeCKHEe U XUMUYECKUE CBOMCTBA
CriocoOBI mory4e C€HEHUE

49 1 P TIOTYHCHITT H LTPUMCHCHH https://m.edsoo.ru/A7U3Y1J9K
MHOTOQTOMHBIX CITHPTOB
DeHOIT: CTPOCHUE MOJICKYJIBI,

50 buzndeckue cBoiicTBa. TOKCHIHOCTD https://m.edsoo.ru/D711W3N9J
denomna

51 Xumu4eckue cBoicTBa (heHoma https://m.edso0.ru/0O4M5L7U8Z
CriocoOBI moryue C€HEHNE

52 1 BIHOTYHCHHA | HPHMCHEHH https://m.edsoo.ru/B4N5S5A6K
denomna
[TpakTuueckast pabota Ne 2. Pemenue

53 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME https://m.edsoo.ru/U8J9U9V7J
"CrupTsl U peHONbI"
C 000 I

54 HCTEMATHSAHA 1 ODODIICHUC SHAHIH https://m.edsoo.ru/N5SA0A7030
10 TEME
ANBAETHIBI U KETOHBI: 3JIEKTPOHHOE
cTpoenne kapoo ol ;

55 TPOCHHE KapOOHHILHOH TPYIITIBT https://m.edsoo.ru/Z5Y2G5L5C
TOMOJIOTHYECKHE PSIJIBI, 001Iast
dbopMmyna, u3oMepusi U HOMEHKIIaTypa
Anbne €TOHBI: PU3HYECKHE

56 m’fl THIBI 1 KETOHBL: (u3HTIeCKH https://m.edsoo.ru/F3A0M2F7J
CBOICTBA; peaKIy MPUCOCTUHCHUS
Peaknuu okuca

57 t CHIPT 1T KAHCCTBEHHbIC https://m.eds00.ru/K8B3LEXON
PEaKIUu allbJIETHIOB U KETOHOB
Croco05I moiryue ATBJIETHIO

58 1 TOMYSICHILT QTIBACTIAOR 1 https://m.edsoo.ru/N203R1G9P
KETOHOB
OmgnoocHo € npee e

59 AAHOOCHOBHBIC [PEACTBHAL https://m.eds00.ru/ZOH2A2G 7T

KapOOHOBBIE KHCIIOTHI, 0COOCHHOCTH



https://m.edsoo.ru/X3Q3O8G0S
https://m.edsoo.ru/A7U3Y1J9K
https://m.edsoo.ru/D7I1W3N9J
https://m.edsoo.ru/O4M5L7U8Z
https://m.edsoo.ru/B4N5S5A6K
https://m.edsoo.ru/U8J9U9V7J
https://m.edsoo.ru/N5A0A7O3O
https://m.edsoo.ru/Z5Y2G5L5C
https://m.edsoo.ru/F3A0M2F7J
https://m.edsoo.ru/K8B3L6X0N
https://m.edsoo.ru/N2O3R1G9P
https://m.edsoo.ru/Z0H2A2G7T

CTPOCHUS UX MOJICKYJI

60

61

N3omepust 1 HOMEHKIATypa
KapOOHOBBIX KUCIIOT, HX (PH3UUECKUE
CBOMCTBA

XUMHUYECKUE CBOMCTBA MPECTbHBIX
OJITHOOCHOBHBIX KapOOHOBBIX KHCIIOT

https://m.edsoo.ru/F2L3H3N1Y

https://m.edsoo.ru/M4X0E3J8N

62

Oco0eHHOCTH CBOICTB MypaBbUHON
KUCIIOTBL. MHOT00Opa3ue KapOOHOBBIX
KUCIIOT

https://m.edso00.ru/Q6T8NIY6G

63

Oco0OeHHOCTH CBOMCTB: HENPEAETbHBIX
H apOMaTUYCCKUX Kap6OHOBI)IX,
TUKApOOHOBBIX, THAPOKCHKAPOOHOBBIX
kucinot. [IpencraBureny BeICIINX
KapOOHOBBIX KHCIOT

https://m.edsoo.ru/I9Q3E3EQ0Z

64

65

66

[TonsiTHE O IPON3BOAHBIX KAPOOHOBBIX
KHCJIOT

CniocoOsbI oTy4eHus U IpUMEHEHUe
KapOOHOBBIX KUCIIOT

CrnoxHbIe YU TOMOJIOTHYECKUN
psa, obmas popmyna, U30OMepus U
HOMEHKJIaTypa

https://m.edsoo.ru/V201H9Y9K

https://m.edsoo.ru/F5R1S6X4F

https://m.edsoo.ru/VOA7R1B8T

67

duznueckre 1 XUMUYECKHE CBOMCTBA
3¢upoB

https://m.edsoo.ru/FOC1B0OV5S

68

69

Pemenue pacu€rHbix 3a1a4: 1o
YpPaBHEHUIO XUMUYECKOW peaKIuu, Ha
oTpeieJICHUEe MOJICKYIIIPHOI (hOPMYITBI
OPraHUYeCcKOro BENIEeCTBa

[IpakTuueckas padora Ne 3. Pemenue

https://m.edso0.ru/M901B4B6A

https://m.edso0.ru/N4F7Z805Y



https://m.edsoo.ru/F2L3H3N1Y
https://m.edsoo.ru/M4X0E3J8N
https://m.edsoo.ru/Q6T8N9Y6G
https://m.edsoo.ru/I9Q3E3E0Z
https://m.edsoo.ru/V2O1H9Y9K
https://m.edsoo.ru/F5R1S6X4F
https://m.edsoo.ru/V0A7R1B8T
https://m.edsoo.ru/F0C1B0V5S
https://m.edsoo.ru/M9O1B4B6A
https://m.edsoo.ru/N4F7Z8O5Y

AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Kap6oHnoBsie kucinoThl. CI0KHbBIE

a¢uper"

70

71

72

73

XKupsr: crpoenue, puznvecKue u
XUMUYECKHE CBOUCTBA (TUAPOIU3)

OcoOEHHOCTH CBOWCTB JKHUPOB,
COJIeprKalIiX OCTaTKH HETpeleIbHbIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpoOIe

MblTa KaK COJIM BBICIIMX KapOOHOBBIX
KHCIIOT, HX MOOII[eEe JICHCTBHE.
[ToHsTHE O CHHTETHYECKHX MOIOIIUX
cpenctBax (CMC)

['eHeTHYeCKast CBA3b YIIICBOAOPOIOB U
KHCIIOPOJICOICPIKAIIMX OPraHUIECKUX
BEIIIECTB

https://m.edso0.ru/Z9E30Q5T5R

https://m.edsoo.ru/W7X3E0AOM

https://m.edsoo.ru/J5G5W5W1W

https://m.edsoo.ru/V3J9U6T2S

74

Pacuérel no ypaBHEHUSIM XUMHUYECKHUX
peaKkuuit

https://m.edsoo.ru/L7F2C3Z7R

75

76

CucremaTu3aiys U 0000IIeHHEe 3HAHUN
o TeMe

OO01mas xapakTepuCcTHKa YTIeBOJI0B U
KIaccu(uKalus yrieBoaoB (MOHO-, I1-
Y TIONTCaXapy/ibl)

https://m.edsoo.ru/V3D1E5I7S

https://m.edsoo.ru/\V9D4B4N5A

77

Momnocaxapusl: GuU3NUECKHE CBOMCTBA
Y HaXOXKJEHUE B IPUPOJIE

https://m.edsoo.ru/HOH5B0Q5J]

78

79

[IpuMeHeHue TII0K03bl, €€ 3HaUeHUE B
YKU3ZHEJEATEIIbHOCTH OpraHu3Ma
Jucaxapunpl: caxaposa, MaJIbT03a U
nakro3a. Haxoxxnenue B npupoae u

https://m.edsoo.ru/M5W4E2LON

https://m.edsoo.ru/F8X8V203R



https://m.edsoo.ru/Z9E3Q5T5R
https://m.edsoo.ru/W7X3E0A0M
https://m.edsoo.ru/J5G5W5W1W
https://m.edsoo.ru/V3J9U6T2S
https://m.edsoo.ru/L7F2C3Z7R
https://m.edsoo.ru/V3D1E5I7S
https://m.edsoo.ru/V9D4B4N5A
https://m.edsoo.ru/H0H5B0Q5J
https://m.edsoo.ru/M5W4E2L0N
https://m.edsoo.ru/F8X8V2O3R

IMPUMCHCHHUC AHUCAXaprua0B

80

81

[Nonucaxapuapl: cTpoeHue
MaKpOMOJIEeKY, (PU3NIECKHE U

XUMHUYCCKUC CBOfICTBa, MMPUMCHCHUC

ITonstre 00 HCKYCCTBCHHBIX BOJIOKHax

https://m.edsoo.ru/EQR9DON4Y

https://m.eds00.ru/F8G4S5202S

82

Pewenne pacdyeTHbIX 3a1a4 HA

OMpCACIICHUEC JOJIM BbIXOAA IMTPOAYKTA
p€aKiuuu OT TCOPECTUIYCCKH BO3MOKHOI'O

https://m.edsoo.ru/B6YOHOPOX

83

84

85

Cucremarusanus U 0000IEHUE 3HAHUN

10 paszerny

KonTponbhas pabota no Teme

"Kucnopoaconepsxaiiyue opraHu4ecKue

coenuueHus"

AMUHBL: K1accu(UKaIys, CTpOSHUE
MoJIeKy, oO11as popmyia, H3oMepus,
HOMEHKJIaTypa U (pU3NYECKUE CBOKWCTBA

https://m.edsoo.ru/I3G8I1T5Z

https://m.edsoo.ru/U3H7R611Z

https://m.edsoo.ru/X6WO0L4P2C

86

87

88

XUMHYECKHE CBOMCTBA alM(PaTHUECKUX

aMHHOB

AnunuH: CTPOCHUC aHWJIMHA,

0COOEHHOCTH XMMHUYECKUX CBOWCTB

aHWJINHa

CriocoObI nostyueHus 1 IpUMEHEHNE

aJ'II/I(I)aTI/ILICCKI/IX AMHWHOB

https://m.edsoo.ru/U707U5M3G

https://m.edsoo.ru/H8X5D1J4W

https://m.edsoo.ru/V3S6J4P3I

89

AMHWHOKHUCIIOTHI: HOMEHKJIaTypa 1
nu3zomepus, (pu3nuecKrue CBOcTBa.

OTI[CJ'ILHLIC NpeACTAaBUTCIIN O-
AMHUHOKHUCIIOT

https://m.edsoo.ru/EQC3K8G7F

90

XHUMHUYeCKre CBOMCTBA aMHHOKHCIIOT,

https://m.eds00.ru/O310Z8L2Y



https://m.edsoo.ru/E9R9D0N4Y
https://m.edsoo.ru/F8G4S2Q2S
https://m.edsoo.ru/B6Y0H0P0X
https://m.edsoo.ru/I3G8I1T5Z
https://m.edsoo.ru/U3H7R6I1Z
https://m.edsoo.ru/X6W0L4P2C
https://m.edsoo.ru/U7O7U5M3G
https://m.edsoo.ru/H8X5D1J4W
https://m.edsoo.ru/V3S6J4P3I
https://m.edsoo.ru/E9C3K8G7F
https://m.edsoo.ru/O3I0Z8L2Y

“X OMOJIOrMYECKOE 3HAUCHUE
aMUHOKHUCIIOT. CHHTE3 M THAPOJIU3
[ENTUIOB

91

92

Benku kak mpupoIHBIEC TTOTUMEPHI;
CTPYKTYpHI O€JIKOB

XHUMHYECKHE CBOUCTBA OEIIKOB

https://m.edso0.ru/I6F3C9X9Z

https://m.edsoo.ru/T9X1A9Y8S

93

A3oTcozeprKale reTeporuKInIecKue
coenuHeHus. HykienHOBbBIE KUCTOTHI:
COCTaB, CTPOEHHUE U OMoJIOTHYecKas
pOJb

https://m.edsoo.ru/02Z29S9H20

94

[IpakTuueckas padora Ne 4. Pemenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"A30TcoAepIKallie OPraHUYEeCKUE
coenuueHus"

https://m.edsoo.ru/ASEQUSLIK

95

[IpakTuueckas padora Ne 5. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEME
"Pacnio3HaBaHuE OPraHUYECKUX
coequHeHuin"

https://m.edsoo.ru/PAN4AASB6L

96

97

98

KonTposabHas pabora no teme
"A30TcoepKale OpraHnyecKue
coenqnuenusa”

OCHOBHBIC TTOHATUS XUMUH
BBICOKOMOIJICKYJIAPHBIX COG)II/IHCHI/Iﬁ u
MCTOJbI X CUHTE3a —IIOJIMMCPU3al A
" IMOJIMKOHACHCAI U

ITnactmaccel. YTunusanusa u
nepepaboTka MmiacTuka

https://m.edsoo.ru/QON6T3R9J

https://m.edsoo.ru/14B1S8Z2E

https://m.edsoo.ru/E5F2Z24X9U

99

DnacToMepbl: HaTypaJlbHbIN

https://m.edsoo.ru/I8A6J015U



https://m.edsoo.ru/I6F3C9X9Z
https://m.edsoo.ru/T9X1A9Y8S
https://m.edsoo.ru/O2Z9S9H2O
https://m.edsoo.ru/A5E9U8L9K
https://m.edsoo.ru/P4N4A8B6L
https://m.edsoo.ru/Q0N6T3R9J
https://m.edsoo.ru/I4B1S8Z2E
https://m.edsoo.ru/E5F2Z4X9U
https://m.edsoo.ru/I8A6J0I5U

CUHTCTUYCCKHUC KayIYKHU. Pe3una

BonokHa: HaTypaibHbIe,
100 HCKYCCTBEHHbBIE, CHHTETUYECKHUE.
[TonmumMeps! crienMaIbHOTO Ha3HAYCHUS

[TpakTuueckas padota Ne 6. Pemenue
101 SKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
"Pacno3HaBaHue IJIaCTMAacC ¥ BOJIOKOH"

O0600I11IeHNE U CUCTEMATU3ALUS
102 M3YYEHHOTO MaTepuaa o TeMe
"BbICOKOMOJIEKYIISIpHBIE COETUHEHUS"

https://m.edsoo.ru/D7L0A8F8L

https://m.edsoo.ru/Q916R6R8H

https://m.edso0.ru/Y8G3H70Q1T

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102



https://m.edsoo.ru/D7L0A8F8L
https://m.edsoo.ru/Q9I6R6R8H
https://m.edsoo.ru/Y8G3H7Q1T

11 KJIACC

Ne
n/n

Tema ypoka

Atom. CocTaB aTOMHBIX sIIEp.
XUMHYECKHUH 3i1eMeHT. M130TOmbBI

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/bHbIE pecypChl

https://m.edsoo.ru/B308B6G8I

CTpoeHue AIIEKTPOHHBIX 000JI04EK
aTOMOB, KBAHTOBBIC YHCJIa

https://m.edso0.ru/H9Z1P9T5J

Kiaccupukanus XuMrUIecKux
3JIEMEHTOB (S-, -, d-, f-a;emMeHThI)
Pacnipenenenue 37€KTPOHOB 110
aATOMHBIM OpPOUTAIISIM

https://m.edsoo.ru/B7U6U4A9H

https://m.edsoo.ru/T4V4N2S0X

DJEeKTPOHHBIE KOH(PHUTYypaIlMA aTOMOB
3JIEMEHTOB B OCHOBHOM U
BO30YKIAEHHOM COCTOSIHUH

https://m.edsoo.ru/H908G5H0P

ONeKTPOHHbIE KOH(UTYpaIIUi HOHOB.
DIEeKTPOOTPUIIATETLHOCTh

Ileproauueckuii 3aK0H U
[lepnonnueckas cucreMa XMMHYECKUX
anemenToB /I. 1. Menjaeneera, cBs3b
C COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBOMNCTB
XUMHYECKHX DJIEMEHTOB U
00pazyeMbIX HMH TIPOCTHIX U
CJIOKHBIX BCUICCTB 110 IrpyIrimnam 1
nepuoiamMm

Cucremarusanus U 00001eHue

https://m.edsoo.ru/W2D7V4R3W

https://m.edsoo.ru/VOB8R3F7D

https://m.edsoo.ru/KOU8H7T6I

https://m.eds00.ru/06X1C6Z8M



https://m.edsoo.ru/B3O8B6G8I
https://m.edsoo.ru/H9Z1P9T5J
https://m.edsoo.ru/B7U6U4A9H
https://m.edsoo.ru/T4V4N2S0X
https://m.edsoo.ru/H9O8G5H0P
https://m.edsoo.ru/W2D7V4R3W
https://m.edsoo.ru/V0B8R3F7D
https://m.edsoo.ru/K0U8H7T6I
https://m.edsoo.ru/O6X1C6Z8M

10

11

12

3HaHUH 110 TEME

Buner xumMuueckou CBSI3H.
Mexanu3mbl 00pa3oBaHMs
KOBAJICHTHOM CBsI3U. BogopoaHas
CBsI3b. MEXKMOJIEKYIISIPHBIE
B3aNMMOICHUCTBHSA

BaneHTHOCTB 1 BajeHTHBIE
BO3MOXHOCTH aTOMOB. CBs13b
JIEKTPOHHON CTPYKTYPBI MOJIEKYJI C
UX F€OMETPHUECKUM CTPOCHUEM

IIpencraBienus 0 KOMIUIEKCHBIX

COCIMHCHMUAX: COCTaB U
HOMCHKIJIaTypa

https://m.edsoo.ru/O2Y8A7D5Q

https://m.edsoo.ru/D4F0X6I1N

https://m.edsoo.ru/M607M5H8Q

13

BemecTBa MOJIEKYIIIPHOTO U
HEMOJIEKYJIIPHOTO CTpoeHus. Tumbl
KPUCTANINYECKUX PELIETOK U
CBOICTBa BEILLIECTB

https://m.edsoo.ru/K4V0S1L2D

14

HOHSITI/IG (0] I{I/ICHepCHBIX cucremMax.
IIpencraBnenue 0 KOTIOUAHBIX
pacTBopax

https://m.edso0.ru/N2Q9T7M2G

15

16

VcTuHHBIE paCTBOPBI: HACBILEHHBIEC U
HEHACBIIICHHBIE, PACTBOPUMOCTD.
Kpucramnornaparst

Crioco0b! BeIpaXKeHUsI KOHIIEHTPALUU
pacTBOpOB

https://m.edsoo.ru/X3D3K4M9L

https://m.edsoo.ru/X4GOL8DSE

17

Pemenue 3a1ay ¢ ucnosib30BaHUEM
HOHATHH ""MaccoBas JOJIA
pPacTBOpPEHHOTO BellecTBa',
"MoJIsipHasi KOHLIEHTpaus'"

https://m.edso0.ru/C1J2X813D

18

Knaccudukanmst 1 HOMEHKIIaTypa

https://m.edso0.ru/O9L5P80O5A



https://m.edsoo.ru/O2Y8A7D5Q
https://m.edsoo.ru/D4F0X6I1N
https://m.edsoo.ru/M6O7M5H8Q
https://m.edsoo.ru/K4V0S1L2D
https://m.edsoo.ru/N2Q9T7M2G
https://m.edsoo.ru/X3D3K4M9L
https://m.edsoo.ru/X4G0L8D8E
https://m.edsoo.ru/C1J2X8I3D
https://m.edsoo.ru/O9L5P8O5A

19

HCOPTraHNYCCKUX BCIICCTB

Cucremarusanus 1 00001eHne
3HAHUH 110 TEME

https://m.edso0.ru/I8Q4Q0K70Q

20

KonTtponbHas pabora mo Temam
"Crpoenue atoMa. Ilepuoanueckuit
3akoH U llepuoanueckas cucrema
XHUMHYECKHX dj1eMeHToB 1. 1.
MenneneeBa", "CTpoeHue BeliecTBa.
MHoroo6pa3ue BemiecTs"

https://m.edso0.ru/N2T0A3D5Z

21

22

Kiaccupukanus XuMHIecKux
peaKkIuil B HEOPraHUYECKON 1
OPraHMYEeCKON XUMHH. 3aKOH
COXPaHEHUS MACChl BEUIECTB; 3aKOH
COXpaHEHHUSI U IPEBPAICHHS SHEPTUU
PU XUMHYECKHUX PEaKIIMIX

TennoBbie 3 PEKTH XUMHUYESCKUX
peakuuii. TepmoxumMudeckue
ypaBHEHUS

https://m.edsoo.ru/DOL4K6K4I

https://m.edsoo.ru/R5M405T2I

23

Brruucnenus no ypaBHEHUSAM
XUMUYECKHUX PEaKLIUi U
TEPMOXUMHUYECKUM YPaBHEHUAM

https://m.edso00.ru/R3S4J3B9T

24

25

26

CKopOoCTh XMMHUECKOH peakluu, e€
3aBHCHUMOCTH OT Pa3IHIHBIX
daktopoB. Karanus u karamu3aTopsl
I'omoreHHbIe U reTeporeHHbIE
peakuun

[TpaxTrueckast padora Ne 1 o teme

"BausiHue pa3nuuHbIX GaKTOpPOB Ha
CKOPOCTb XUMHUYECKOU peakuuu"

https://m.edsoo.ru/TOY1X8N4H

https://m.edsoo.ru/A5Y7R6D50Q

https://m.edsoo.ru/X4RO0R8UIM

27

OO6paTtumble U HEOOpaTUMBbIE

https://m.edsoo.ru/Y3B3D208J



https://m.edsoo.ru/I8Q4Q0K7Q
https://m.edsoo.ru/N2T0A3D5Z
https://m.edsoo.ru/D0L4K6K4I
https://m.edsoo.ru/R5M4O5T2I
https://m.edsoo.ru/R3S4J3B9T
https://m.edsoo.ru/T0Y1X8N4H
https://m.edsoo.ru/A5Y7R6D5Q
https://m.edsoo.ru/X4R0R8U9M
https://m.edsoo.ru/Y3B3D2O8J

28

29

peakuuu. XuMHU4YECKOE paBHOBECUE

[TpakTuueckas padota Ne 2 o Teme
"BisiHue pa3nudHbIX GaKTopoB HA
MOJIOKEHHUE XUMHYECKOTO
paBHOBecHUA"

DNEKTPOIUTHYECKAs JUCCOLUALIM.
CunpHbI€ U cl1a0bble JIEKTPOIIUTHI.
Cremnenp Auccoau

https://m.edsoo.ru/S6D4N9U4E

https://m.edsoo.ru/U8L5Z3Y0OM

30

WNonnoe npoussenenue Boapl. Cpena
BOJHBIX PacTBOPOB. BonopoaHsIii
nokazatenb (pH) pactBopa

https://m.edsoo0.ru/M904W0K4Y

31

32

33

I'maponns coneit. Peakuuu,
MPOTEKAIOLIKE B pACTBOPAX
AIEKTPOJIUTOB

[TpakTiueckast pabota Ne 3 o teme
"XHUMHUYECKUE PEAKIIUU B PACTBOPAX
AJIEKTPOIUTOR"
OKHMCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. Baxuenme OKUCIUTENN U
BOCCTaHOBUTEIN

https://m.edsoo.ru/W6X0F7Q3A

https://m.edsoo.ru/VOY2E9E2B

https://m.edso00.ru/R2J6X7C00

34

MeTox 3MeKTpOHHOTO (3JIEKTOHHO-
HMOHHOTO0) OanaHca

https://m.edsoo.ru/A6C2R2U20

35

36

DJIEKTPOJIN3 PaCTBOPOB U PaCIlIaBOB
BEIIIECTB

Pemenune 3amau PAa3JIMIHBIX TUIIOB

https://m.edso0.ru/O600M4J9J

https://m.edsoo.ru/T1A5R5T2U

37

38

Pemenue 3a1a4 pa3TuIHBIX THIIOB
CucreMaru3anus u 0000IIeHHE
3HaHMH 110 TeMe "XUMHUYECKHUe
peaxkuun"

https://m.edso0.ru/E8G3P1S1Y

https://m.edsoo.ru/IOP3L5190Q



https://m.edsoo.ru/S6D4N9U4E
https://m.edsoo.ru/U8L5Z3Y0M
https://m.edsoo.ru/M9O4W0K4Y
https://m.edsoo.ru/W6X0F7Q3A
https://m.edsoo.ru/V0Y2E9E2B
https://m.edsoo.ru/R2J6X7C0O
https://m.edsoo.ru/A6C2R2U2O
https://m.edsoo.ru/O6O0M4J9J
https://m.edsoo.ru/T1A5R5T2U
https://m.edsoo.ru/E8G3P1S1Y
https://m.edsoo.ru/I0P3L5I9Q

39

40

41

42

KonTtponbHast pabora o Teme
"Xumuueckue peakuu"

ITosio)xeHrEe HEMETAIIOB B
[lepuoauueckoii cucteme
XHUMUYECKHX dj1eMeHToB 1. 1.
MenzeneeBa u 0COOCHHOCTH
cTpoeHus ux aromoB. Ouznyeckue
CBOMCTBA HEMETAJLJIOB

ANOTpOIUs HEMETAJUIOB (Ha
npUMepe KUCIIopoa, cepbl, pocdopa
U yTIeposa)

Bopopona: nonydyenue, pusndeckue u
XUMHYECKHE CBOMCTBA. [ MaApHIbI

[EEN

https://m.edso00.ru/T9S3K8U7P

https://m.eds00.ru/Q1T9K5G9C

https://m.edsoo.ru/NSU5G9H1H

https://m.edso0.ru/N2MOT2H6M

43

["anorensl: HaXOXIEHHE B IPUPOJIE,
CHOCOOBI OTyYeHHUS, PUIUICCKUE U
XMMHYECKUE CBOWCTBA

https://m.edsoo.ru/J1U1B513C

44

45

46

47

l'anorenoBonopoasl. Baxunermue
KHCIJIOPOJICOIEPKAIINE COSTUHEHUS
rajJoreHoB

JlabopaTopHble U IPOMBIILIICHHBIE
CIIOCOOBI MOTYyYEHHS TaJOTEHOB.
IIprmeHeHre TaIoreHoB U UX
COeTMHEHNN

[IpakTuueckas padora Ne 4. Perenue
HKCIEPUMEHTAJIBHBIX 3aa4 110 TEME
"T"anmorensr”

Kucnopon: nabopaTopHbie u
MIPOMBIIIIJICHHBIE CTIOCOOBI
MoNTyueHust, PU3NYECKUE U
XUMHYecKue cBoiicTBa. O30H.

https://m.edsoo.ru/Z8W3T6R4F

https://m.edsoo.ru/X7Z9E2F9H

https://m.edso0.ru/K9ON3C2G2T

https://m.edsoo.ru/L6U6D7Z7U



https://m.edsoo.ru/T9S3K8U7P
https://m.edsoo.ru/Q1T9K5G9C
https://m.edsoo.ru/N8U5G9H1H
https://m.edsoo.ru/N2M0T2H6M
https://m.edsoo.ru/J1U1B5I3C
https://m.edsoo.ru/Z8W3T6R4F
https://m.edsoo.ru/X7Z9E2F9H
https://m.edsoo.ru/K9N3C2G2T
https://m.edsoo.ru/L6U6D7Z7U

48

[IpuMeHeHne Kuciaopoaa u 030Ha

OKcuIpl ¥ IEPOKCHIBI

https://m.edsoo.ru/\V7N4COROY

49

50

51

Pemenne 3ala4 Pa3IM4YHbIX TUIIOB

Cepa: HaXOXJICHHE B TIPUPO/IC,
CIOCOOBI MOJTydeHHUsI, PU3NUECKHE U
XUMHYECKHE CBOMCTBA

CepoBonopo, cynbhuabt

https://m.edsoo.ru/I7A9X6N3N

https://m.edsoo.ru/H5F2T1J0E

https://m.edso00.ru/X6C009G6R

52

53

54

Kucnopozaconepxamiye coeTMHEHUS
cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHCJIOTHI

[TpakTuueckast pabota Ne 5. Pemenue
SKCHEPUMEHTAIBHBIX 33/]1a4 110 TEME
"Cepa u e€ coequHenus"

A30T: HaX0XJICHHUE B IIPUPOJIE,
CHocoObI Oy4YeHUs!, PUINYECKUE U
XMUMHUYECKHE CBOMCTBA. AMMHAK,
HUTPUJIBI

https://m.edso00.ru/G4Z4X3P9K

https://m.edsoo.ru/N612Y0OH3N

https://m.edsoo.ru/NSD9U7F7B

55

Kucnoponconepxaniue coequHeHUS
aszora. OCOOEHHOCTH CBOMCTB a30THOM
KHCJIOTBI

https://m.edso0.ru/Q5F6D7A3T

56

57

58

[IpuMeHeHue a3ota u ero
coeMHEeHUI. A30THbIE y100peHus
®docdop: HaxOkKAEHUE B IPUPO/IE,
CHocoObl MOTy4YeHUs, PU3UIECKUE U
xummuueckue coiictBa. dochuab u
bochun

Oxkcunst pocdopa,
docdopconepxkamme kucnotel. Conu
dbocdopHOii KHCTOTHI

https://m.edsoo.ru/U7Q1L6M3B

https://m.edso0.ru/O6FOF4G6N

https://m.edsoo.ru/W7X8I9R0V



https://m.edsoo.ru/V7N4C0R0Y
https://m.edsoo.ru/I7A9X6N3N
https://m.edsoo.ru/H5F2T1J0E
https://m.edsoo.ru/X6C0O9G6R
https://m.edsoo.ru/G4Z4X3P9K
https://m.edsoo.ru/N6I2Y0H3N
https://m.edsoo.ru/N8D9U7F7B
https://m.edsoo.ru/Q5F6D7A3T
https://m.edsoo.ru/U7Q1L6M3B
https://m.edsoo.ru/O6F0F4G6N
https://m.edsoo.ru/W7X8I9R0V

[Mpumenenne docdopa u ero

59 N https://m.edso0.ru/J7H0J5I8Y
coeaunenuii. @ochopusie ynoopeHus
[TpakTuueckas padora Ne 6. Pemenue

60 AKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TEME https://m.edsoo.ru/W6K8J3L1M
"Azot u pochop u ux coenuHeHU"
Yraepoa: HaX0XKICHHUE B IIPUPOJIE,

61 UIOTPOIHbIE MO HKALHI, . https://m.edsoo.ru/H2P8Q0X8G
dbuznyecKkue 1 XuMHUYeCcKre CBONCTBA,
pUMEHEHHE
Oxkcup yrinepona(ll), oxcun

62 yraepona(lV), yronbnas kuciora u eé https://m.edso0.ru/S4B2M3B7D
conu

63 Pemenue 3a1a4 pa3muIHBIX TUIIOB https://m.edsoo.ru/ES802D5U6T
Kpemuuii: HaxoJIeHHE B IPUPOJIE,

64 CrocoObl Oy4YeHus!, PU3NYECKUE U https://m.eds00.ru/L6J2R1IH6G
XUMHUYECKHE CBONCTBA
Oxkcun xpemuus(1V), kpemHueBas

65 https://m.eds00.ru/G1Y3D7Q9L
KHCIIOTA, CHIIUKATHI
[IprMeHeHne KpeMHUs U €ro

66 coenuHeHni. CTEKIIO, €ro MOJIydeHue, https://m.edsoo.ru/ESE0V0Q8H
BUJIBI CTEKJIA

67 Pemienue 3agau pa3nuyHbIX TUIIOB https://m.edso0.ru/B8S614T6l

68 CHCTeIXIaTmaHM 1 06obmerHe https://m.eds00.ru/O1M50704P
3HaHu# no teme "Hemeramib"

69 Konmporkras paGota no Teve https://m.eds00.ru/BEH3WEP4F
"Hemeramisr"

70 AHAIIH3 PE3YIHTATOB KOHTPOIIBHOH https://m.edso0.ru/\V2U1S7Q0K
paboThI, KOPPEKIHS OMNOOK

71 ITonoxeHnne MeTamioB B https://m.eds00.ru/Q6G613M2H



https://m.edsoo.ru/J7H0J5I8Y
https://m.edsoo.ru/W6K8J3L1M
https://m.edsoo.ru/H2P8Q0X8G
https://m.edsoo.ru/S4B2M3B7D
https://m.edsoo.ru/E8O2D5U6T
https://m.edsoo.ru/L6J2R1H6G
https://m.edsoo.ru/G1Y3D7Q9L
https://m.edsoo.ru/E8E0V0Q8H
https://m.edsoo.ru/B8S6I4T6I
https://m.edsoo.ru/O1M5O7O4P
https://m.edsoo.ru/B6H3W6P4F
https://m.edsoo.ru/V2U1S7Q0K
https://m.edsoo.ru/Q6G6I3M2H

[Iepuoanueckoii cucreme
XUMHUYCCKUX 3JICMCHTOB.
Oco0eHHOCTH CTPOEHUS 3JIEKTPOHHBIX
000J104€K aTOMOB METAJJIOB

72

73

OO6mue ¢puznueckre CBOMCTBA
MeTaJuIoB. [IpuMeHeHrne MeTamioB B 1
OBITY U TEXHUKE

Cnnasel MetaiioB. Kopposust
METaJIJIOB

https://m.edsoo.ru/W6R4E0G2Y

https://m.edsoo.ru/Y600U906J

74

75

76

77

Pemenne 3ana4 pa3au4HbIX TUIIOB 1

DIEKTPOXUMUYECKUN P
HanpspKeHud MetawioB. Oomrue 1
CIOCOOBI MOYUYECHUS] METAJIJIOB

OO61mas xapakTepuCTHKa METAJIOB
|A-rpynnet [lepuoaudeckoii cuctemMbl
XMMHMYECKUX 31EMEHTOB. HaTpuit u
KaJUi: ToydeHue, GU3ndecKue u
XUMHUYECKHE CBOMCTBA, TPUMCHCHHE
MPOCTHIX BEIIECTB U UX COCTMHECHUI

OO11ast XapakTepHUCTHKA METAJIJIOB
IHA-rpynins! [lepuoanueckoit

CHCTEMBI XHMUYECKHX DJIEMEHTOB.

Maruauii ¥ KaJIbLIUi: MOJTy4YEHHE, 1
¢du3nveckre 1 XUMHYECKHE CBOMCTBA,
NPUMEHEHHE TIPOCTHIX BEMIECTB U X
COCIMHEHUN

https://m.edsoo.ru/F5Q3U1T7C

https://m.edso0.ru/DOK6S0G5Z

https://m.edsoo.ru/HOP9F114Q

https://m.edsoo0.ru/V3Y1V9X1Q

78

79

JKécTkocTh BOABI M CLIOCOOEI €€
yCTpaHCHUS

AntoMuHUH: Iony4yeHue, pusndeckue
U XUMUYECKUE CBOWMCTBA, MPUMEHEHHUE

https://m.edso0.ru/I3C8S1B4S

https://m.edsoo.ru/E7V3MOA9C



https://m.edsoo.ru/W6R4E0G2Y
https://m.edsoo.ru/Y6O0U9Q6J
https://m.edsoo.ru/F5Q3U1T7C
https://m.edsoo.ru/D0K6S0G5Z
https://m.edsoo.ru/H0P9F1I4Q
https://m.edsoo.ru/V3Y1V9X1Q
https://m.edsoo.ru/I3C8S1B4S
https://m.edsoo.ru/E7V3M0A9C

80

AmdoTepHbIe CBOICTBA OKCHIA U
THJIPOKCHUA ATFOMHUHUS,
THJIPOKCOKOMITIICKCHI aITFOMUHHUS, UX
NpUMEHEHHE

https://m.edsoo.ru/D7F6B3T1W

81

82

Pemrenne 3a/lav pa3JIMUYHbIX TUIIOB

[IpakTuueckas padora Ne 7. Pemenue
9KCIIEPUMEHTANILHBIX 3a/a4 110 TeMe
"Metaubl TJIaBHBIX noArpymnm"

https://m.edso00.ru/S1Z1C6E6C

https://m.edsoo.ru/U0T5W0T8W

83

OO0m1as XxapakTepUCTUKA METAIIOB
no0ouHbIX noarpynn (b-rpymnm)
Ilepronnueckoit cucTemsl
XUMHUYECKHX 3JIEMEHTOB

https://m.edsoo.ru/Y4U1X2L8Y

84

duznueckre 1 XUMUYECKHE CBOMCTBA
XpOMa U €ro COeIUHEHUN, UX
MIPUMEHEHHUE

https://m.edsoo.ru/P5SM6C0Z2L

85

86

87

Baxwuelimme coelMHEHNsI Mapradia.
IIepmanranar xanus, ero
OKHCIINTENbHBIE CBOMCTBA

dusznueckre 1 XMMHUYECKHE CBOMCTBA
JKeJie3a U €ro COSIMHEHU M.
ITonyuyeHue u MpUMEHEHUE CILIABOB
)Kenesa

du3nyecKkrue U XUMUYECKHE CBOMCTBA
MEIU U €€ COeIMHEHUM, UX
MIPUMEHEHUE

https://m.edsoo.ru/G9VeUBW7K

https://m.edsoo.ru/WIN7H8X3L

https://m.edso0.ru/A206Y417X

88

dusnyeckre 1 XUMHUYECKHE CBOIICTBA
IITHKA U €T0 COeTUHEHUH, NX
npuMeHeHue. [ uapOKCOKOMIUIEKCHI
IIMHKA

https://m.edso0.ru/X6E7T0B0Q

89

[TpakTrueckas pabota Ne 8. Pemenue

https://m.edsoo.ru/U4Y3B9Z0F



https://m.edsoo.ru/D7F6B3T1W
https://m.edsoo.ru/S1Z1C6E6C
https://m.edsoo.ru/U0T5W0T8W
https://m.edsoo.ru/Y4U1X2L8Y
https://m.edsoo.ru/P5M6C0Z2L
https://m.edsoo.ru/G9V6U6W7K
https://m.edsoo.ru/W9N7H8X3L
https://m.edsoo.ru/A2O6Y4I7X
https://m.edsoo.ru/X6E7T0B0Q
https://m.edsoo.ru/U4Y3B9Z0F

90

HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEMeE
"Mertaisl HOOOYHBIX oArpymm"”

Pemrenne 3a/1av pa3JIM4YHbIX TUIIOB

https://m.edso0.ru/K9E4A6X1K

91

O00011eHUE U CUCTEMATU3 AL
U3Yy4EHHOI'0 MaTepuaa o TemMe
"Merasuter"

https://m.edso0.ru/L9T6K7H6J

92

93

KonTtponpHast pabora o Teme
"Metamns"

AHanu3 pe3yiabTaToB KOHTPOJIbHOMN
paboThI, KOPPEKIIHS OMHUOOK

https://m.edsoo.ru/F7K8J0Z0D

https://m.edso0.ru/VV3S3F1T7X

94

Ponb xumun B obecieueHuun
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA.
ITonsATHE 0 HAYYHBIX METOAAX
UCCIIEI0BAHMS BELIECTB

https://m.edsoo.ru/X8S913V1H

95

HayuHble npuHIMITEI OpraHnu3aluu
XUMHYECKOTO TIPOU3BO/ICTBA.
[IpompbIineHHbIE CLIOCOOBI
NOJYy4YEeHHUs] BXKHEHIIINX BELIECTB

https://m.edso0.ru/S0Y7D1H7S

96

97

98

XUMUYECKOE 3arpsi3HEHUE
OKpYKalOIIEH Cpelibl U €ro
MOCJICACTBU S

XUMHS U 310pOBBE UEIOBEKA.
JlexapcTBeHHBIE CpencTBa

Xumus numu. Ponb XuMuu B
obecreyeHny MUIIEBOH 0€30I1aCHOCTH

https://m.edsoo.ru/Y1Z8P4E2H

https://m.edsoo.ru/POY9R3L2J

https://m.edso00.ru/T6S4G1V5U

99

100

Kocmernueckue u napdromepHbie
cpeacta. beiToBas xumus

XuMHs B CTPOUTENLCTBE. BakHeliune
CTPOUTEIIbHBIE U KOHCTPYKLIMOHHBIE

https://m.edso0.ru/C7N6Y9K5K

https://m.edsoo.ru/C4Y4WI1R9W



https://m.edsoo.ru/K9E4A6X1K
https://m.edsoo.ru/L9T6K7H6J
https://m.edsoo.ru/F7K8J0Z0D
https://m.edsoo.ru/V3S3F1T7X
https://m.edsoo.ru/X8S9I3V1H
https://m.edsoo.ru/S0Y7D1H7S
https://m.edsoo.ru/Y1Z8P4E2H
https://m.edsoo.ru/P0Y9R3L2J
https://m.edsoo.ru/T6S4G1V5U
https://m.edsoo.ru/C7N6Y9K5K
https://m.edsoo.ru/C4Y4W1R9W

MaTepHuabl

XUMHA B CEIILCKOM XO3SHCTBE.

101 Opranndeckue 1 MUHEPAIbHBIC 1 https://m.edso0.ru/X0D2Q6M8B
yao0peHus
C 600
102 MCTENATHEAILITE H ODOBIIEHHE 1 https://m.eds00.ru/O003L3W9S
3HAHMI IO TEMe
OBIIEE KOJIMYECTBO YACOB I1O0 102

I[TPOT'PAMME



https://m.edsoo.ru/X0D2Q6M8B
https://m.edsoo.ru/O0O3L3W9S

IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI
CPEJHEI'O OBIIETO OBPA3OBAHUS

Kon

NpoBepsieMoro

TpeOoBaHUSA

HpOBepﬂeMble TPGGOBaHI/Iﬂ K IIPEAMETHBLIM pe3yjabTaTaM 0CBOCHUSA
OCHOBHOM OﬁpaSOBaTeJIBHOﬁ NnmporpaMMmasl CpeaHETro 0611(61"0 06pa30BaHI/IH

1

BJ'Ia,ZleHI/Ie CHCTEMOM XMMHUYECCKUX 3HaHPII>i, KOTOpas BKIKOYACT:

11

1.2

OCHOBOMOJIAralolue MOHATUS (XUMHYECKHH 3JEMEHT, aToM, H30TOIIbL,
JNIEKTPOHHAsT 000J04YKa aroma, S-, p-, O-3JIeKTpOHHBIE OPOMTAIM aTOMOB,
OCHOBHO€ U BO30YXJIEHHOE COCTOSHHE aTOMa, MOH, MOJIEKYNa, BaJICHTHOCTb,
ANEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCJICHHS, XMMHUYECKass CBs3b (G- U T-
CBSI3b, KPAaTHBIE CBSI3U), THOPUAM3AIMS aTOMHBIX OpOUTamell, KpucTamindeckas
pemérka, Mojb, MOJIIpHAs: Macca, MOJISIPHBIN 00BEM, MOJIIpHAsT KOHLIEHTPALIUS,
pacTBOPHI (MICTUHHBIE, TUCIIEPCHBIE CUCTEMbI ), KPUCTAJUIOTHAPATHI, YIJIEPOAHBIN
cKkener, PyHKIMOHAIBHAS TPYIIA, PaJuKall, U30MEpbl, CTPYKTypHas Gopmyia,
uzomepust  (CTpYKTypHasi, = reoMmerpuueckas  (UMC-,  TPaHCU30MEpHs),
TOMOJIOTMYECKUNA  psil,  TOMOJIOTH,  YIJIEBOAOPOIbL,  KUCIOPOA-  H
a30TCO/ICpXKAIINE COCTUHEHUS, OMOJIOTHYECKH aKTUBHBIE BEIIeCTBa (YIJIEBOIbI,
XKUPBI, OCITKN), MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE
COCUHEHMS,  KPEKUHT, pUGOPMHUHT, THIOBl  XUMUYECKHX  peaKiui
(OKHCITUTENbHO-BOCCTAHOBUTENBHBIE, HK30- W DJHIOTEPMHUYECKHE, PEaKIUU
WOHHOTO OOMEHa, TOMO- M TeTepOreHHbIe, OOpaTUMbIE U HEOOpaTUMBIE),
pacTBOpP, AJIEKTPOJUTHI, HEIIEKTPOJHUTHI, IICKTPOJUTHUYECKAS TUCCOIUAIINS,
CTENEHb JUCCOLMAIMU, OKHUCIHMTENb, BOCCTAHOBUTENb, JJIEKTPOJIU3, CKOPOCTH

XHUMHYECKOU pCaKknin, XUMHUYICCKOC paBHOBeCI/Ie)

TEOPUH M 3aKOHBI (TEOpUsT XMMHMYECKOT'O CTPOEHHsS] OPraHMYECKUX BEIECTB
A.M. bytnepoBa, Teopust 3MEKTPOJIUTHUECKON Auccounanuu, [lepuoanueckuit
3akoH JI.M. MeHnneneeBa, 3aKOH COXpaHEHHUS MAacChl), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKHH SI3BIK XUMHHU, MUPOBO33PCHYCCKUC 3HAHUS, JICKAIINEC B OCHOBC
MIOHMMAaHUsI IPUYMHHOCTH U CUCTEMHOCTU XMMHYECKUX SIBJIEHUI, COBPEMEHHBIE
MIPEJICTABICHUSI O CTPOCHMM BELIECTBA HAa AaTOMHOM, MOJEKYJIIPHOM U

HaJMOJIEKYJIIPHOM YpPOBHSX

1.3

MpEACTABICHUA O MEXaHU3MAaX XUMHUYCCKUX peaKHI/IfI, TEPMOANHAMHUYCCKUX U
KHMHETHYCCKHUX 3aKOHOMCPHOCTAX HUX IMPOTCKAHUA, O XUMHUYCCKOM PAaBHOBECHH,

AUCTCPCHBIX CUCTCMAX

14

(akToNoruuecKue CBeIeHHs O CBOMCTBAX, COCTaBe, MOJIYYEHUHU U OEe301MacHOM
WCIOJIb30BAHNN BXHEHIIINX HEOPTaHUIECKUX U OPTraHMUYECKUX BEIIECTB B OBITY

u HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA




1.5

o0Imuye Hay4yHble MPHUHIMIBI XUMHYECKOTO TIPOU3BOACTBA (Ha MpHMEpe

MIPOU3BOJICTBA CEPHOM KHCIOTHI, aMMHaKa, METaHOJIa, IepepadOTKu HeTH)

CdhopMupoBaHHOCTH YMEHHIA BBISIBIISTH:

2.1

2.2

3.1

3.2

XAPAKTCPHBIC IMPU3HAKKW W B3aUMOCBA3b HU3YYCHHBIX HOHSITI/If/'I, MNPUMCHATH
COOTBCTCTBYIOIIUE IIOHATHUA IIpu OIIMCaHHUH CTPOCHUA u CBOMCTB
HCOPraHN4YCCKUX U OPraHN4YCCKUX BECIICCTB U UX npeBpameHHﬁ

B3aMMOCBS3b XHUMHWYECKUX 3HAHUU C MOHATHSAMH H MMPEACTABICHUAMU OPYIUX
npeaAMETOB JIA 0osiee OCO3HAHHOIO MOHHUMAHUSI KU OOBICHEHHS CYIIHOCTH

MAaTEpHATBHOTO €IMHCTBA MUPA
ChopMHUpOBaHHOCTH YMEHHSI HCITOJIB30BATh:

HanMMCHOBaHUA XHUMHUYCCKUX COGI[I/IHeHI/If/'I MCKIAYHApPOAHOI'O Coro3a
TGOpCTH‘-IGCKOfI u HpI/IKJIaI[HOfI XUMHU U TPUBHUAJIBHBIC Ha3BaHHA BCHICCTB,
OTHOCAIIHUXCA K H3YUYCHHBIM KJIaCCaM OpPraHMYCCKUX W HCOPraHUYCCKUX

COETUHEHUN

XUMHUYECKYIO0 CUMBOIIUKY JIJIsl COCTaBJIeHHsI OPMYJT HEOpPraHMYECKUX BEIIECTB,
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX)

(dhopmys OpraHUYECKUX BEIIECTB

CpopMUpOBaHHOCTH YMEHHUS KIACCUDUIIMPOBATD:

4.1

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIbHO BI)I6I/IpaTI> OCHOBAaHHA W KPUTCPUU

JJIA KJ'IaCCI/I(bI/IKaIII/H/I HN3y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHM4YCCKUC BCUICCTBA, CaMOCTOATCIIBHO BI)I6I/IpaTI> OCHOBAaHHS U KPUTCPUU IJIA

KJ1accu(UKaImy U3y4aeMbIX XUMUYECKHX 0ObEKTOB

4.3

0 pa3IMYHbIM MpPU3HAKaM (YHUCIIYy U COCTaBy PEArMpyIOIIUX BEIIECTB, TEINIOBOMY
3pdexTy peakiy, U3MEHEHUIO CTENEHEH OKHCIECHHUs 3JEMEHTOB, 0OpaTUMOCTH

PpCaKknum, y4aCTHUro KaTaJ'II/I3aTOpa)

CdhopmupoBaHHOCTH YMEHHS XapaKTEPU30BaTh dJIEKTPOHHOE CTPOCHHE aTOMOB
(B OCHOBHOM H BO30YKJIEHHOM COCTOSHUHM) U HOHOB XUMHYECKHX DJIEMEHTOB |
— 4 nepuonoB Ilepuoamueckoin cucrtemsl .M. MeHneneeBa u MX BaJEHTHbIC
BO3MOYKHOCTH, HCITOJIB3YSI TIOHATHS S-, p-, O-3JEKTPOHHBIC OpOWTAIH,

OHCPICTUYCCKUC YPOBHU

C(I)OpMI/IpOBaHHOCTB YMCHUA O0OBACHATH 3aKOHOMCPHOCTU HU3MCHCHUA CBOMCTB

XUMHUYCCKUX OJICMCHTOB H O6p&3yeMLIX HUMH COEIUHEHUI IO nepuoaaM M

rpynmnam

ChopMupOBaHHOCTh YMEHHSI COCTABISATh YPaBHEHUS XUMMUYECKHX PEAKIMNA U

PacKpbIBaTh UX CYIIHOCTb:

7.1

OKHUCINUTCIIbPHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ oCcpeaACTBOM COCTaBJICHUA

AJIEKTPOHHOTO 0ajaHca 3TUX PEaKIHi




1.2

YPaBHEHUS pPEaKLU Pa3jIu4HbIX THUIIOB; IOJHBIE U COKpALIEHHBIE yYpaBHEHMS
peaKiuii HOHHOTO OOMEHa, YUUTBIBAsl YCIOBHUS, IPU KOTOPBIX 3TH PEAKIIMU UAYT

JI0 KOHIIA

7.3

peakuuii THUApONM3a, peaKiui  KOMIUIEKCooOpa3oBaHHsl (HAa IpUMepe

THAPOKCOKOMIIJIEKCOB IMHKA U aJ'IIOMI/IHI/ISI)

8.1

ChopmupoBaHHOCTH YMEHHUS MOATBEPKIATh:

Ha KOHKPCTHBIX IPHUMEPAxX XapaKTep 3aBUCHUMOCTHU peaKHHOHHOﬁ CIIOCOOHOCTH
OpPraHu4€CKUux COCI[I/IHCHI/II‘/'I OT KpPaTHOCTH W THUIIA KOBaJICHTHOM CBS3H ((5' nu -
CB)I?,I/I), B3aUMHOT'O BJIMSAHUA aTOMOB U I'PylIl aTOMOB B MOJICKYJIAX, a4 TAKXKE OT

0CcOOEHHOCTEH pean3auy Pa3INIHbIX MEXaHU3MOB MPOTEKAHUS PEAKIUi

8.2

XapaKTCPHBIC XHUMHUYCCKUC CBOMCTBA BCIICCTB COOTBECTCTBYHOIIMMHA

SKCIIEPUMEHTAMM U 3aIIUCSIMH YPABHEHUN XUMUYECKUX PEAKIUN

ChopmMupoBaHHOCTH YMEHHS XapaKTEPU30BaTh COCTAB U BaXHECHIIINE CBOWCTBA
BEILIECTB, NMPUHAIKAIUX K ONPEACIEHHBIM KJIaccaM M TpylnnaM COEAUHEHUN
(mpocThie BeIeCTBA, OKCHUIBI, TUIPOKCHUIBI, COJH; YIJIEBOAOPOIbI, MPOCTHIE
3¢upBl, COUPTH, (EHOJBI, aJbJACTUABl, KETOHBI, KApOOHOBBIC KHCIIOTHI,

CJIOXKHBIE (PUPBI, )KUPHI, YTIIEBOJIbI, AMHUHBI, AMUHOKHCIIOTBI, OCIIKH)

10

CdopmupoBaHHOCTH YMEHHS IPOBOIUTH PACUETHI 10 XMMUUECKUM (opMyJaM U

YpPaBHCHUAM XUMHUYCCKUX peaKuHﬁ C UCIIOJIb30BaHUEM (1)I/I3I/I'-I€CKI/IX BCIIMYHH:

10.1

10.2
10.3
104
10.5

11

12

Macchl (00b€Ma, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIMU, €CIU OJIHO W3
MCXOJHBIX BEIECTB JAaHO B BUJE pacTBOpa C ONpeAeNEHHOW MaccoBOM monei

PacTBOPEHHOTO BEIECTBA MM JaHO B U30BITKE (MMEET MMPUMECH )
MaccOBOM WM 00BbEMHOM TONTH, BBIX0/1a POAYKTA PEaKIINH
TEIUIOBOTO AP deKTa peakuui

00BEMHBIX OTHOILICHHI T'a30B

M0 HAXOXJACHUIO XUMUYECKON (hOPMYJIIBI BEIIECTBA

Brnanenue cucreMoi 3HaHUM 0 METOJaxX HAaYYHOTI'O IMO3HAHUMA SIBIICHUI pupoanl,
HCIIOJIB3YEMBIX B €CTCCTBCHHBIX HAayKaX U YMCHUC NPUMCHATDH 3TU 3HAHUA IIPU
OKCIICPUMCHTAJIIbHOM HCCICAOBAHUU BCIICCTB U IJIA OOBSICHEHHSI XMMUYECKUX
HBHCHHﬁ, HMCIOIIUX MCCTO B IIPpUPOAC, HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKaA

U B IIOBCEIHEBHOU KU3HU

CdhopMupoBaHHOCTh YMEHHS TPUMEHSTH (MCMONIB30BAaTh) 3HAHUS O COCTaBE U
CBOMCTBAaX BEILIECTB JJIsl HKCIIEPUMEHTAIbHON MPOBEPKU TUIIOTE3 OTHOCUTEIHHO
3aKOHOMEPHOCTEW TMPOTEKaHUS XUMHYECKHX pEeakUii M MPOrHO3UPOBAHUSA
BO3MOXKHOCTEH WX OCYILIECTBICHUS; CHCTEMHbIE XUMHYECKHE 3HaHUS s
OOBSICHEHUSI W TPOTHO3UPOBAHMS SIBJICHUH, UMEIOIIUX E€CTeCTBEHHOHAYYHYIO

MIPUPOY; AJISl IPUHSATHS TPAaMOTHBIX PELICHUH MPoOIeM B CUTYaIHsIX, CBI3aHHbBIX
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14

15

C XUMHEN

ChopMHPOBAaHHOCT, YMEHHUS IUIAHUPOBaTh M MPOBOJMTH XHMHUYCCKUI
SKCIEPUMEHT (TOJlyueHHEe U HU3yYeHUE CBOMCTB HEOPraHUYECKUX U
OpraHn4YC€CKUX BCHICCTB, KAYCCTBCHHLIC PCAKIUU YITICBOAOPOJOB PaA3JIUYHBIX
KJacCOB W  KHCIIOPOJCOICPXKAIIMX  OPraHWYECKUX  BEINECTB, pEIICHHE
IKCIIEPUMEHTANBHBIX ~ 3aJad [0  pPACMO3HABAHUIO  HEOPraHUYECKUX U
OpPraHWYECKUX BEIIECTB) C COOIIOACHHWEM MpaBuil Oe30MmacHOro oOpalieHus ¢
BEIIECTBAMH M JIaOOpaTOpHBIM 00opynoBaHueM; (HOPMYIHPOBATH LIEIH
UCCIICIOBAHMSI; MTPEACTABIIATh B PA3IUUHON (OpMe pe3ysIbTaThl IKCIIEPUMEHTA,

AHAJIM3UPOBATDb U OLCHHUBATL UX NJOCTOBCPHOCTDH

ChopMHPOBAaHHOCTE ~ YMEHHSI ~ OCYIIECTBIIATH  LIEJICHANIPABICHHBIH  [TOUCK
XUMHUYECKON HMH(OpPMAlMU B PA3JIMYHbIX HMCTOYHUKAX (HayyHas U y4eOHo-
Hay4YHas JIMTEparypa, CPEICTBA MAaccoBOW WHopMamuu, ceTh VHTepHeT u
Apyrue),  KpUTMYECKM  aHAIM3UPOBATh  XMMUYECKYI0  HMH(pOpMaluio,
nepepadaTbiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBMU C IOCTaBJICHHOM y4eOHOI

3agadei

ChopMHPOBaHHOCTE YMEHHSI IPOrHO3MPOBATh, AHAIM3UPOBATH M OLEHUBAThH
nHGOPMALIHIO C MTO3UIMNA IKOJIOTHUECKON 0€30MacHOCTH MOCIEACTBUN OBITOBOM U
MIPOU3BOJICTBEHHOM JICSATEIILHOCTH YEJIOBEKa, CBS3aHHOM ¢ TiepepaboTKoM
BEILECTB; c(hOPMHPOBAHHOCTh YMEHHUI OCO3HABaTh OMACHOCTh BO3JCUCTBHSA Ha
KMBBIE OpPraHM3Mbl ONPEICIEHHBIX BEIIECTB, IMOHMMAs CMBICH I10Ka3aTels
MPEAEebHONW JIOMYCTUMON KOHLEHTpAalMM, M MOACHATh Ha NpPHUMEpax CIocoObI
YMCHBIICHHUA W HOPCAOTBpalICHHUA HX BPCIHOTO BOSI[GfICTBPISI Ha OpraHu3m

YCJIOBCKa




INEPEYEHDb 2JIEMEHTOB COILEPKXAHUSA, ITPOBEPAEMBIX HA EI'D 11O

XUMHNHN

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH

11

Crpoenne BemectBa. CoBpeMeHHass MOJENb CTPOCHHS aToma. PacmpenencHue
AJIEKTPOHOB TI0 JHEPTeTHYECKUM ypoBHsAM. Kiaccupukaiuss XUMHUYECKUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOCHHUSI JHEPreTUYCCKMX YPOBHEH aTtoMoB (S-, P-, d-371eMEHTOB).
OcHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMOB. DJIEKTPOHHAs KOH(MUTYpalusi atoma.

BanentHsie QJICKTPOHBI

1.2

Ilepronnueckas cucrema xuMmuueckux djemeHTOB [[.M. Menneneea. Pusnyeckuil
cmbicn Ilepuognueckoro 3akoHa J[.MI. MennaeneeBa. IlpuunmHBI M 3aKOHOMEPHOCTH
W3MEHEHUs1 CBOMCTB JJIEMEHTOB W HMX COEOUHEHUW IO MepuoJaM U TpyIIam.
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOJHBIX COCIMHEHUH,

BBICHIUX OKCHUIAOB U THAPOKCHUIOB

1.3

BanentHocTb. DnekTpooTpunatebHOCTh. CTENeHb OKUCIICHUS

14

1.5

1.6

Buapsl xumuueckoil CBsi3M (KOBaJ€HTHas, WOHHAs, METaJUIMYecKasi, BOJOpPOIHAs) W
MeXaHu3Mbl €€ o0pa3oBaHHA. MeEXMONEKyIsipHbIE B3auMOJACHCTBUA. BemecTBa
MOJIEKYJIIPHOIO M HEMOJIEKYJSIPHOTO CTPOCHHUSA. THIBI KPUCTAIIIMYECKUX PELIETOK.

3aBUCHUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAIIINYECKON PEIIETKN

Xumnueckas peakuus. Kiaccudukanus XMMHUYECKMX peaklUil B HEOPraHWYecKoll u

OpFaHH‘JGCKOﬁ XUMHUU. 3aKOH COXPAaHCHHUA MACChI BCUICCTB

CxkopocTb peakiuy, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PAKTOPOB

1.7

TenoBbie 3¢ (HeKTh XUMHUYECKUX peakuuil. TepMoXxuMuieckre ypaBHEHUs

1.8

OO6parumbie peakiuu. XUMHYECKOE paBHOBecrue. DaKTOPHI, BIUSIONIME HA COCTOSHHUE

xumuueckoro pasHosecus. [Ipunnun Jle [larense

1.9

1.10

1.11

OnekTponauTnueckas auccoruanys. CuiabHble U cialble AIeKTposnuThl. Cpena BOAHBIX
pacTBOpPOB BEILECTB: KHCJas, HEWTpalbHas, IueiaouyHas. CTeneHb IUCCOLMALINU.
Peakuuu nonHoro oomeHa

I'maponu3 comneit. MonHoe mnpousBeaeHue Boabl. Bomoponnwiii mnokasarens (pH)
pacTBopa

CriocoObl  BhIpaK€HHUSI KOHIIGHTPALMM pPAaCTBOPOB: MaccoBas JOJII PacTBOPEHHOTO
BEIIECTBAa, MOJISIpHAs KOHLEHTpauus. HachllleHHble ¥ HEHACHIIEHHbIE PacTBOPHI,

pactBopuMocTh. Kpucramioruaparsl

1.12

OKHUCINTEIFHO-BOCCTAHOBHUTEIIHLHEIC pPCaKnu. HOBG,Z[CHI/IC BCIIECTB B CpC€aax C pa3sHbIM

3HadueHneM PH. MeToabl 3JIeKTpOHHOTO Oalanca




1.13

DJIEKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPTaHUYECKON XUMHUH

2.1

Knaccudukanus Heopranmueckux coeauHeHuil. HomeHkmaTypa HeOpraHHYeCKuX

BCIICCTB

2.2

2.3

2.4

XUMHUYECKUE CBOMCTBA BAXHEHIIMX METAUIOB (HATpHM, Kajaui, KaJbLIMM, MarHui,
ATIOMUHHH, [IUHK, XPOM, XKeJIe30, MeJIb) U X coequHeHnid. OO1ue crocoObl moTydeHus
METaJIoB

XHWMHYECKUE CBOWCTBA BAKHEWIIHMX HEMETAJUIOB (TallOTEHOB, cepbl, a3ora, ¢ocdopa,
yriaepoja U KpPEeMHHUS) U UX COCAMHEHHH (OKCUAOB, KHCIOPOACOAEPKAIIUX KHUCIOT,
BOJIOPOJHBIX COCTUHECHHI )

I'eneTnueckas CBsI3b HEOPraHUYECKUX BELIECTB, MPUHAIICKAIMX K PA3IAYHBIM

Ki1accaM

2.5

Wnentndukanus HeOpranndeckux coennHeHnid. KauecTBeHHbIe peakuny Ha

HCOPTaHNYCCKUC BCIICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUH

3.1

OcCHOBHbBIE TOJOXEHUS TEOPUU XHUMUYECKOTO CTPOEHUS OPraHMYEeCKUX COEIUHEHHM
AM. DbymiepoBa. VYrieponHbII CKEINeT OpraHMYEcKOM MouieKynsl. KpartHocTs
XUMHUYECKON CBS3M. S- U P-CBsI3U. SP3-, SP2-, SP-ruOpuau3anuu opOuTaieil aTromMoB
yriaepoaa. 3aBHUCHMOCTb CBOMCTB BEIIECTB OT XHWMHUYECKOTO CTPOEHUS MOJEKYII.

I'omonoru. I'omonornyecknii psn. Mzomepus u nuzomepsl

3.2

[TonsTne o pyHkoHanbHOU rpymnne. OpueHTauoHHbIE 3P PEKTh 3aMecTUTeNeH

3.3

3.4

3.5

[IpencraBnenue o  kiaccuukanuu  OpraHMyeckux  BemiecTB.  HomeHkmaTypa
OpPTaHMYECKUX COETUWHEHHH (crucTeMaTHdecKasl) U TpUBUAIbHbIC HA3BaHMS BaKHEUIINX

HpeHCTaBHTeHeﬁ KJIaCCOB OPraHNYICCKUX BCUICCTB

CB06OHHOpaIlHKaHBHBIﬁ 1 HOHHBI MEXaHH3MEI pCaknuu. IIonsaTue o HyKJICO(I)I/IHe u

anextpoduie. [Ipasuno MapkoBHukoBa. [IpaBuio 3aiinieBa

Ankanpl. XHUMHUYECKHE CBOMCTBA aJKaHOB: TaJOT€HUPOBAHHUE, JIETUAPUPOBAHUE,
TEPMHUYECKOE PA3JI0KEHUE, KPEKUHI, M30MEpHU3alus, ropesHue. llonmyuyeHue ankaHOB.
[Muxnoankanpl. Crenrduka CBOWCTB NHUKJIOAJIKAHOB C MajbiM pa3MepoM ITUKIIA.

Peakmun MPUCOCAUHCHUSA U PAIUKAIIBHOTI'O 3aMCIICHUA

3.6

Ankenpl. XWMHYECKHE CBOWCTBA: pEAKIUH MPHUCOCIUHECHHS (TaJIOTeHHPOBAHUE,
TUAPUPOBAHUE, THAPOTATOTCHUPOBAHHWE, TUIpATaAlUsi), TOPEHHs, OKHUCICHUS W

nojauMepu3ayy. [IpoMplIeHHbIe U TaO0paTOPHBIE CITOCOOBI MOTYUEHHS aJTKEHOB

3.7

Ankaguensl. XHMMUYECKHME  CBOMCTBA  QJKaJMEHOB: PpEAaKUUU IPUCOECTUHEHUS
(rugpupoBaHMe, TaJIOTEHUPOBAHME), TOpPEHHs M noiaumepuszauuu. Iloxydenue

AJIKaJUEHOB




3.8

3.9

3.10

3.11

3.12

3.13

3.14

AnkuHbl. XHMMHUYECKHME CBOWCTBA: pEakUUU NPUCOEAUHEHHUs (TaJOreHUpOBaHUE,
THIPUPOBAHUE, TUApATAlMsA, THIPOTaJOTeHUPOBAHUE) KaK CHOCO0  IMOy4eHHS
MOJIMMEPOB U JIPYTUX IOJE3HbIX MPOAYKTOB. Peakiuu 3amenienus. ['openue anerusieHa
KaK HMCTOYHUK BBICOKOTEMIIEPATYpHOTO IUIAMEHHM JJIi CBAapKU W PE3KH METaJUIOB.

[IpuMeHeHue aneTuiieHa

Apenbl. XUMHUYECKHE CBOMCTBa O€H3051a: pPeaKkIUH 3JIEKTPO(UIHLHOTO 3aMelIeHHUS,
NPUCOETUHEHUS (THAPHPOBaHUE, rajioreHupoBanue). Peakius ropenus. OcoOeHHOCTH
XUMHYECKHX CBOMCTB TOdyona. Ilomyuyenune Oenzona. OCOOEHHOCTH XHMHYECKHX
cBoiictB crupona. Ilonmumepuzamus ctuposa. CrnocoObl MOMY4YEHHUS U TNPUMEHEHHE

APpOMATHYCCKUX YIIJICBOAOPOIAOB

Cnuprtsl. [IpenensHbie 0IHOATOMHBIE CIMPTHL. XUMHUYECKUE CBOMCTBA: B3aUMOCHCTBHE
C HarpueM Kak CHocod  yCTAaHOBJIEHHS ~ HaJW4Msl  THAPOKCOIPYIIBL,  C
raJIOrT€HOBOJIOPOAAMU  KaK  Ccroco0  MOJY4eHHsl  PAacTBOpUTENEH, BHYTpU- U
MEXMOJIEKyJIsIpHas aeruapartanus. Peakuus ropenus. IlosnydeHue sTaHona: peakuus
OpO’KeHMsI TJIIOKO3bl, TUApaTalys STWIEHA. OTWIEHIVIMKOIb M TJIMLIEPUH Kak

MMpEaACTAaBUTECIN NIPEACIbHBIX MHOI'OATOMHBIX CIIMPTOB

®enon. XuMHYecKHe CBOMCTBAa ¢eHoNa (peakuuu C HaTpueM, THAPOKCHIOM HaTpHs,

o6pomom). T[lonyuenne penosna

Anpneruapl. XWMHUYECKHE CBOMCTBA TPENENbHBIX  aJbJIETUIOB: THUIPUPOBAHUE;
KaueCTBEHHbIE PEaKIMU Ha KapOOHWJIBHYIO TpyMNIy (peakius «cepeOpsHOro 3epKaiay,
B3aumojeiicteue ¢ ruapokcuaom wmeau (Il). IMomyuenue mpenenbHBIX ambAETHUIOB:
OKHCJIEHUE CIHMPTOB, THApATalus aleThieHa. AIETOH KaK IpEeACTaBUTENIb KETOHOB.

Oco0eHHOCTH peaKIMK OKUCIICHUS alleTOHA

KapOoHoBble ~ KHCIOTBI. XHWMHYECKHE CBOMCTBA MPEICNIBHBIX  OAHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTHM XMMHUYECKUX CBOMCTB MYpPaBBbUHOM KHCIOTHI.
[ToyueHue mnpeneabHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIOT: OKHCIEHHE AJIKaHOB,
AJIKEHOB, IIEPBUYHBIX CIIUPTOB, aJbJACTUIOB. BbICHIME NpelenbHbIE U HENpEAcIIbHbIE

Kap6OHOBLIC KHCJIOTHI

Crnoxuble 3pupsl 1 xupbl. CrocoObl MOMYy4EHHUS CIOXHBIX 3¢pupoB. OOpaTuMOCTh
peakiuu 3Tepudukanuu. [lpuMenenue cioXxXHbIX 3(UPOB B MUILEBON U MapdroMepHO
MPOMBINIIEHHOCTH. JKUpbI Kak CIOXHbIe 3(UpHI TIUIEpUHA U BBICHIMX KapOOHOBBIX
KHCIOT. XMMUYECKUE CBOMCTBA JKUPOB: THAPUPOBAHME, OKUCIeHME. ['muaponus, wnm
OMBUIEHHE, JKHPOB Kak CIOCO0 MPOMBIIUIEHHOTO TIIOJYY€HHUs COJiell BBICIINX

KapOOHOBBIX KUCIOT. MBUIA KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT

3.15

XUMUYECKUE CBOMCTBA TJIFOKO3bI: PEAKIMU C YYaCTHEM CIMPTOBBIX W aJIbJIETUIHON
TPYIII W MOJIOYHOKHCIOe OpokeHue. [IpuMeHeHHWe TIIOKO3bI, €€ 3HA4YCHHE B
JKU3HEAEITCIILHOCTH OpraHusma. Jucaxapupr: caxaposa, MaJIbTO3a.

BOCCTaHaBJII/IBaIOH_[I/Ie W HCBOCCTAHABJIMBAIOIIHUEC NHUCAXAPHUJIBI. FI/II[pOJII/IB AucCaxapuaoB.




3.16

3.17

[Monucaxapuael: kpaxmad, rMkoreH. CTpoeHrue MaKpOMOJIEKYJT Kpaxmalia, TITMKOreHa U
LEJUTI003bl. PU3NUYECKUE CBOMCTBA KpaxMaia M ILEJUIH0I03bl. XMMUYECKHE CBOWCTBA
Kpaxmaja: THApPOJIN3, KAueCTBEHHAs peakluus C HOJIO0M. XHUMHYECKHE CBOMCTBa
LEJUTIONO03bL: TUAPOIN3, MolydeHue 3(pupoB 10036l [ToHATHE 00 MCKYCCTBEHHBIX

BOJIOKHAaX (BMCKO3a, alleTaTHbIN IIEIK)

AMuHBI. AMMHBI KaK OpraHU4eCKHEe OCHOBAHMSA: PEAKIMU C BOAOM, KUCIOTaMH, PEAKIIHs
ropeHusi. AHUIMH KakK NpPeACTaBUTEIb apOMATUYECKUX aMUHOB. XMMHUECKHUE CBOWCTBA
AHWIMHA: B3aWMOJICWCTBUE C KHUCJIOTaMH, OpOMHOW BOJOH, okucieHue. llomydenwue
aMMHOB  QJKUJIMPOBAHMEM aMMHAaKa M  BOCCTAHOBJIEHHMEM  HUTPONPOU3BOIHBIX
YTJIEBOAOPOIOB

AMUHOKHCIOTHI U OeKH. AMHUHOKHUCIIOTHI KaK aM(OTepHble OPraHU4ECKUEe COSAUHEHUS.
OCHOBHBIE aMUHOKHCIIOTHI, OOpasyromue Oenkd. XUMHYECKHE CBOWCTBA OCIIKOB:

TUAPOJIN3, J€HATYpalksl, KaUeCTBEHHbIE (LIBETHBIE) pEaKuu Ha OeIKU

3.18

CrpoeHue U CTpyKTypa IOJHMMEPOB. 3aBUCHMOCTb CBOICTB IOJIMMEPOB OT CTPOCHHUS
MoJieKyl. OCHOBHBIE CHOCOOBI TOJYYEHHS] BBICOKOMOJEKYJISPHBIX COEAMHEHUMN:

pC€aKuuu IMOJIMMEPU3ALINU U ITOJIUKOHACHCALUH. KJ'IaCCI/I(I)I/IKaL[I/IH BOJIOKOH

3.19

3.20

4.1

4.2

I/I,HGHTI/I(bI/IKaI_II/IH OPraHu4CCKuX CO@HHHeHHﬁ. Pemenue OKCIICPUMCHTAJIBHBIX 3a1a4

Ha paclio3HaBaHUE OPraHUYECKUX BEIIECTB
I'eneTnueckas cBsA3b MEXY KJIACCAMH OPTaHUYECKUX COEIUHEHUIN
XUMHS U )KU3Hb

XHMHUS B IOBCEAHEBHOMN KM3HU. HpaBHna Oe3omacHoi pa6OTLI C CAKUMH, T'OPHOYUMHU U

TOKCHUYHBIMH BCIICCTBaAMU, CPEACTBAMU OBLITOBOM XHMHUU

Xumusg U 3700poBbe. XUMHS B MeauuuHE. XUMHUS U CEJIbCKOE XO34HCTBO. XHMHS B
MPOMBIIIIEHHOCTH. XUMHS U SHEPreTUKa: NPUPOIHBINA U MOMYTHBIA HEPTSIHOM ra3pl, UxX
coctaB M ucnoib3oBaHue. CocraB HepTH U e€ nepepaboTka (MPUPOAHBIE HMCTOYHHKH

YIIEBOJA0POIOB)

4.3

XUMHS U 3KOJIOTHS. XUMHUECKOE 3arps3HeHHE OKPYKArOIIe cpesibl U €ro MOCIeACTBHS.
Oxpana ruzapocgepbl, MOuBbI, atMochepsl, ¢uopbl M (GayHbl OT XUMHUYECKOTO
3arpsisHeHus. [IpoGiemMa 0TX0A0OB M MOOOYHBIX MPOAYKTOB. AJBTEpHATUBHBIE

HCTOYHHKHU SHEPTHUU

4.4

OO0mue npeACcTaBiICHUS O TPOMBIIICHHBIX CITOCO0axX MOTyYeHUs XUMMHUYECKUX BEIIECTB
(Ha TpEMepe TMPOM3BOJCTBA aMMHaKa, CEpHOM KHCIOTHI). UEpHas u I1[BETHAA
Metamutyprus. CTEKJIO M CHIIMKATHAs MPOMBIIIIIEHHOCTb. [[poMblIlieHHas oprannyeckas

xumusl. CpIpb€ 1J1 OPraHUYECKON MPOMBIIIEHHOCTH

Turbl pacy€THBIX 3a1a4

5.1

Pacuétel Macchl BemiecTBa Uil 00bEMA ra30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA,

Macce Ui 00bEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMU BEIIECTB




5.2

Pacuérsl TemmoBoro 3¢ dexra peakuuu

5.3 Pacuérpl 00BEMHBIX OTHOLICHUN Ta30B IPU XUMHUECKUX PEAKIIUAX
5.4 Pacuérel macchl (00bEMa, KOTMYECTBA BEIIECTBA) IPOAYKTOB PEAKITHH, €CITH OJHO U3
' BEIIIECTB JJaHO B U30BITKE (MMEET IPUMECH )
55 Pacuérel MmaccoBo# wim 00BEMHOM JTOJU BBIX0J1a TIPOAYKTA PEAKITHH OT
' TEOPETHYECKH BO3MOKHOTO
Pacuérsl macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTA PEAKLIUH, €CITH OJTHO U3
5.6  BemecTB JaHO B BHJIE PacTBOPA C ONPEAETEHHON MACCOBOM J0JIeH PacTBOPEHHOTO
BEILECTBA
57 Pacuérel ¢ ucoap30BaHUEM MOHATHI «MAaCCOBAsL 10JIS1», «MOJIIPHAsE KOHLIEHTPALUS»,
' «pacTBOPUMOCTB»
58 HaxoxaeHue MonekynspHoil popMysibl OpraHHUECKOro BEIIECTBA MO €T0 MIOTHOCTH

M MAaCCOBBIM OOJISIM 3JICMCHTOB, BXOAAIIUX B €0 COCTAaB, WX IO MPOAYKTAM CropaHud
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