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MNOACHUTEJIBHAS 3AIINCKA

PaGouass mporpamMmma Mo XMMHHM Ha YpPOBHE CpEAHEro oOimiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenmepambHOrO 3akoHa OT 29.12.2012 No 273-®3 «O6
obpazoBannu B Poccwuiickoit ®eneparum», TpeOoBaHMA K pe3yabTaTaM OCBOCHHS
denepanbHON 00pa3oBaTENbHON MpOrpaMMbl cpeaHero obdmero obpazoBanus(DOII
COO), mnpencraBieHHbix B DenepanbHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM
crangapte COO, ¢ yuérom KoHuenmuu mpernogaBanus y4eO0HOTO mpeaMeTa «XuMUs
B oOpa3oBaTelnbHBIX oOpranuszauusx Poccuiickoit ®enepanuu, peaan3yronmx
OCHOBHBIE 00pa3oBaTelbHBIE MPOrPAMMBI, M OCHOBHBIX NoJoOkeHui «CTpareruu
pa3Butus BocnuTaHus B Poccuiickoit ®enepauun Ha nepuon 1o 2025 roma»
(Pacnopspxenue IIpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMUs Ha yPOBHE YTITyOJIEHHOTO U3YYEHHUS 3aHUMAET BAXKHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4YHOT0 00pazoBanus ydamuxcsi 10—11 kimaccos. M3yuenne npeamera,
peanuzyemMoe B yclIOBUAX AU GEepeHIUPOBAHHOTO, MPOo(UIbHOr0 00y4YeHus,
MPU3BaHO O00ECIEYUTh O0IIe00pPa30BATEIIBHYI0 W OOIICKYJIbTYPHYIO TOJITOTOBKY
BBIITYCKHUKOB IIIKOJIBI, HEOOXOAMMYIO IJIsi aAanTallid UX K OBICTPO MEHSIOIIUMCS
YCIIOBUSIM KHU3HH B COLIMYME, a TaK)Ke ISl MPOJOJDKEHUsT 00yYeHUsI B OpraHU3ausax
npodeccnoHabHOTO 00pa3oBaHWs, B KOTOPBIX XHUMHS SBISETCS OJIHOM U3
MIPUOPUTETHBIX JUCLIUILINH.

B nporpamme mo XuMuUM Ha3HaueHUE IpeaMera «XUMHUS» I0JIydaeT
0IpOOHYI0 MHTEPIIPETALINIO B COOTBETCTBUU C OCHOBOIOJIATAIOIIMMU MOJI0KEHUSIMU
OI'OC COO o B3aM00OYCIIOBIEHHOCTH LI€JI€H, COJepKaHUs, Pe3yJIbTaTOB O0yUESHHUSI
U TpeOOBaHWI K YPOBHIO MOJTOTOBKM BBIMYCKHUKOB. CBHUIETENHCTBOM TOMY
SIBIISTIOTCS CJIETYIOIIUE BBITIOJTHSIEMBIE TPOrPAaMMO 110 XUMUH (DYHKITHH:

¢ uH(pOpPMALIMOHHO-METOMYECKas, pealn3alus KOTOpoil obecreyuBaeT
MOJydeHHE TMPEJCTABICHUsI O LENAX, COACp)KaHWHU, OOIeH CcTpaTeruu
oOy4yeHusl, BOCOIUTAHUs U Pa3BUTUs O0Yy4alOUIMXCsA CPEACTBAMH IpeaMeTa,
M3Yy4aeMOro B paMKax KOHKPETHOTO MpoduIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas MpeaycMaTpuBaeT OnpeelieHuE:
MPUHIIMIIOB CTPYKTYPUPOBAHUS U MOCJIEOBATEILHOCTH NU3YUYECHUS YUeOHOTO
MaTepuanga, KOJUYECTBEHHbIX M KAuye€CTBEHHBIX €ro XapaKTepUCTUK;
MOJIX00B K (DOPMHUPOBAHUIO COAEPIKATEIHHOW OCHOBBI KOHTPOJISI U OLICHKH
00pa3oBaTeNbHBIX JOCTHXKEHUH OO0y4arommxcs B paMKaX HTOTOBOM
aTTecranuu B GopMe €IMHOTO TOCYJaPCTBEHHOTO 9K3aMeHa 10 XHUMHUH.

[IporpamMma At yriayOIE€HHOTO U3yYEHUSI XUMUHU:

® YCTaHABIIMBAET MHBAPHAHTHOE MPEIMETHOE COJIepKaHue, 00a3aTeNbHOE NS
U3Y4EHMsI B  paMKax  OTACNbHBIX  Opoduiei, mnperycMaTpuBaeT
pacrnpeselnieHne U CTPYKTYpUpOBaHUE €ro Mo KjaccaMm, OCHOBHBIM
COJIep>KaTEeNbHBIM JIMHUAM/pa3ieliaM Kypca;

e 1aT mMpPUMEpPHOE pacipeielieHne Y4eOHOrO BpeMeHHU, PEKOMEHIyeMOro JIjis
W3Y4YEHHUSI OTACTBHBIX TEM;

e [peasiaraeT MPUMEPHYIO TOCJIEI0BaTeIbHOCTh HU3YYEeHHUS Y4eOHOTO
MaTepuaiga ¢ y4€TOM JIOTHMKH TOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3EH;



e AT METOAMYECKYI0 MHTEpPIpPETaLMIO Leled W 3ajady M3ydeHHUs IperMera
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero 0o0pa3oBaHHUA, COJEPXKATENbHONW  XapaKTEPUCTUKHU
IUTAHUPYEMBIX ~ pe3yJIbTaTOB OCBOCHHS OCHOBHOH  00pa3oBaTelbHOI
MPOrPAMMBI CpEeaHEro oO1ero oOpa3oBaHUs (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), @ TaKXK€ C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-MIO3HABATENbHBIX ~ JCWCTBUNM  OOYy4aromerocss MO  OCBOCHHIO
CoJiep>KaHus IpeIMeTa.

[lo BceM Ha3BaHHBIM MO3UIMAM B IPOrpaMME IO XUMHUHU IPEAYCMOTpPEHa
MIPEEMCTBEHHOCTh C 00y4eHHEM XMMHUHU Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHusl.
3a mpenenamMM  yCTAHOBJIGHHOM — NporpaMMoi 1O  XUMHUHM  00s3aTelbHOM
(MHBapUaHTHOM) COCTaBISIOLIEH coJepkaHusi ydeOHOoro mpeamera «XUMUS
ocTaéTcs BOBMOKHOCTh BBIOOpA €ro BapUaTHBHOM COCTABIIIONICH, KOTOpas JOJDKHA
OTIPEIENIATHCS B COOTBETCTBHUHU C HAIIPABICHHEM KOHKPETHOTO MPOQHiIs 00ydeHusl.

B coorBerctBuum ¢ koHuentyainbHbiMU nojoxeHusmu DProC COO o
HAa3HAYCHUH TMpeIMeToB 0a30BOro M yriayOJEHHOrO ypOBHEH B  CHCTEMeE
Qg QepeHIPOBaHHOTO 00YUEHHUSI HAa YPOBHE CPEeHETro 00MIero 0Opa3oBaHUs XUMHUS
Ha YpOBHE YriayOJEHHOIO U3yUEHUsl HAIPABJIEH Ha pealln3alMio MPEEeMCTBEHHOCTH C
MOCIEAYIOIUM 3TAllOM MOJy4YeHUs XUMUYECKOT0 00pa30BaHUSl B paMKaxX M3Y4YCHHUS
CHEIHAbHBIX EeCTEeCTBEHHO-HAYYHBIX M XUMHUYECKMX JUCIUIUIMH B BYy3aX H
OpraHM3alMsIX CPeJHEro NpodeccuoHanbHOro oOpa3zoBaHus. B 3Toil cBsA3M H3ydueHHe
npenrMera  «XHUMHSD) OPUEHTUPOBAHO IPEUMYILIECTBEHHO Ha pacllUpeHHe WU
yriyOJIeHHE TEOPETHYECKOM M MPAKTHUYECKOW TMMOATOTOBKH  OOYYarOIIHUXCH,
BBIOpABIINX oONpeAenéHHbld Mpoduins oO0ydyeHUs, B TOM YHCIE C IEPCHEKTUBOU
MOCJEAYIOLEro  IMOJIyYEHHUS  XUMHYECKOro  00pa3oBaHUS B OpraHU3alusax
npodeccruoHanbHOro oopazoBanus. Hapsay ¢ atum, B cete TpedoBanuit ®I'OC COO
K IJITAHUPYEMBIM pe3ylibTaTaM 0cBOeHUs (herepaibHoi 00pa30BaTEIbHON TPOrPaMMBI
cpenHero oOmiero oOpa3oBaHUA HW3Yy4YEeHHE IMpeaMera «XHUMHSD OPUEHTUPOBAHO
TaK)Ke Ha pelIeHHe 3a7ad BOCIHUTAHUS M COIMAILHOTO Pa3BUTHs OO0yJaroIIuXcs, Ha
(dbopMHpoBaHKE Y HUX OOIIEHMHTEIUICKTYaIbHBIX YMEHHUH, YMEHUH panroHaIN3aIiH
yuyeOHOro Tpyna ©u  OOOOIIEHHBIX  CHOCOOOB  AESATETBHOCTH,  HMEIOIIUX
MEXIUCUUIIIMHAPHBIN, HAATPEAMETHBIN XapaKTep.

CocrapisromiuMu  npeamera «XUMHsS» Ha YpPOBHE YIIyOJIEHHOTO H3Y4eHHUs
ABISIIOTCSL  yTayOn€HHble Kypchl — «Opranumdeckas xumuss» u  «OOmas u
HeopraHuueckas xumus». Ilpu ompeneneHun noaxonoB K OTOOpPY M CTPYKTYpHOM
OpraHM3aIlK COJEP>KaHUs 3TUX KYPCOB B MPOTrpamMMe MO XMUMUHU 32 OCHOBY MPUHSTHI
nonoxeruss ®PI'OC COO o paznuuusax 6a30Boro v yriyOonEHHOT0 ypoBHEH U3yUeHHUs
npeaMera.

OcHoBy conepxkaHus KypcoB «Opranuueckas xumus» U «OOmas u
HEOpPraHWYeCKas XUMHUsSD) COCTABIISIET COBOKYIMHOCTh MPEIMETHBIX 3HAHUM U YMEHUH,
OTHOCAUIMXCS K 0a30BOMy YpPOBHIO H3y4YeHHs TpeaMeTa. JTa CHCTeMa 3HaHHUH
[I0JIy4yaeT OMNpPENENIEHHOE TEOPETHUECKOE JOMOJIHEHHE, I03BOJISIOIIEE OCO3HAHHO
OCBOHTH CYIIECTBEHHO Oonbmmii 00BEM (akTonmormyeckoro marepuana. Tak, Ha
yriayOn€HHOM ypOBHE U3yUEHUs MpeaMeTa obecreyeHa BO3MOKHOCTh 3HAYUTEILHOTO



yBeJIUYeHUsI 00bEMa 3HAHUM O XUMUYECKUX JIEMEHTaX M CBOMCTBAaX UX COEAMHEHUI
Ha OCHOBE pacIIUpEHUs U YriyOJeHHs MpelCTaBICHUM O CTPOCHHUU BEIIECTBa,
XUMHYECKON CBSA3U U 3aKOHOMEPHOCTSX MPOTEKAHUS PEaKLMi, pacCMaTpUBAEMBIX C
TOYKM  3pPEHHMS  XUMHUYECKOW  KMHETUKM U  TepMOAMHAMMKHU.  VI3yueHue
NepUoMYecKoro 3akoHa u Ilepuoguueckoil cHCTEMBl XUMHUYECKUX 3JIEMEHTOB
0a3upyeTcsi Ha COBPEMEHHBIX KBAaHTOBOMEXAHMUYECKUX IPEJICTABICHUSIX O CTPOCHUU
aTromMa. XMMUYECKask CBSA3b OOBSICHSACTCS C TOUKH 3PEHUS DHEPTETHUECKUX U3MEHEHUM
npu e€ oOpa3oBaHMM M Pa3pyLIEHUHU, a TAaKXK€ C TOUYKH 3PEHHUS] MEXAaHU3MOB €€
oOpazoBanus. M3ydyeHue TUIIOB  peakuuil  JomosiHseTcss  (opMHUpOBaHUEM
IPEJCTaBICHUH 00 3JEKTPOXUMHUYECKUX IPOLEccax U 3JIEKTPOJIM3E PpacIilaBOB U
pacTBOpoB BewlecTB. B Kypce oOpraHuyeckod XUMHM IpU PACCMOTPEHUU
PEaKIMOHHON CIIOCOOHOCTH COSAMHEHUH ynemsieTcss ocoboe BHUMaHHE BOIpPOcaM 00
AJIEKTPOHHBIX AP (PeKTax, 0 B3AUMHOM BIUSHUH aTOMOB B MOJIEKYJaX U MEXaHH3Max
peaKIuii.

Ocoboe 3HaueHne UMEET TO, YTO Ha COAEPIKaHUE KypCOB XUMHH YTIyOJIEHHOTO
YPOBHS U3y4YEHHsI JJIsl KJIACCOB OIpenenéHHoro npoduis (TIaBHBIM 00pa3oM Ha MX
CTPYKTYpy M XapakTep JOINOJHEHMH K oOmed cucreme NpeAMETHBIX 3HaHUM)
OKa3bIBAIOT BIUSHHE CMEXKHBIE MPeIMEThI. Tak, HalpuMep, B COAEpPKaHUU MIpeIMeTa
IUIL KJIACCOB XHMMHUKO-(hm3uyeckoro mpoduist Oonpiioe 3HaueHHE OyAyT HMEThH
9JIEMEHTHl y4yeOHOTO MaTepuana mo oOmield xumuu. [Ipm n3ydeHuUW mnpeamera B
JAHHOM CJIy4yae akKIeHT OyJeT clielaH Ha OOUIHOCTh METO/OB IO3HaHHUS, OOIIHOCTD
3aKOHOB M TEOpUH B XUMHM U B (HU3UKE: aTOMHO-MOJIEKYJIIpDHAs TEOPHs
(MoustekyJisipHas Teopus B (PU3HKE), 3aKOHBl COXPAHEHUSI MAcChl U SHEPIHH, 3aKOHBI
TEPMOJUHAMUKH, 3JIEKTPOJIN3a, IPEACTABIECHUS O CTPOEHUH BEILIECTB U APYTOE.

B 10 xe Bpemst B cofepKaHUM NPeAMETa AJIs KJIACCOB XUMHUKO-OMOJIOTUYECKOTO
npodwis 60BN yeabHbIN Bec OyAeT UMeTh opranuyeckas Xumus. B aTom ciyuae
IPEJOCTAaBIIAETCS BO3MOXKHOCTH Il Oojiee  OOCTOSTENBHOIO  PacCMOTPEHMS
XUMHYECKON OpraHMU3ally KJIETKH KaK OMOJIOTMYECKOW CHCTEMBI, B COCTaB KOTOPOM
BXOJT, K IIpUMEpy, TaKue CTPYKTYpHble KOMIIOHEHTBI, KaK JMIUAbI, OEJKH,
YIJIEBO/BI, HYKJIEMHOBBIE KHCIOTBI M apyrue. Ilpm 3TOM 3HaHUS O cocTaBe H
CBOWCTBaX IpeJCTaBUTENEH OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB CIyXat
OCHOBOM JUIsl U3yYEHUSI CYIIIHOCTH MPOIECCOB (DOTOCUHTESA, IbIXaHNUs, TUIIEBAPEHUSI.

B mnnane ¢QopmupoBaHMS OCHOB HAay4dHOIO MHUPOBO33PEHHUS, OCBOCHUS
o0IIeHayYHBIX METOJIOB MO3HAHUSA M OIbITA MPAKTHUECKOTO MPUMEHEHHs Hay4dHbIX
3HaHUI u3yuyeHWe mpeamera «XUMHs» Ha YriyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBA3SX C Y4EOHbIMM MpEeIMETaMH, BXOJSIIMMU B COCTaB
npeaMeTHeIX oOmacteil  «EcTecTBeHHO-HaydHBIE TIpenIMeTh», «Marematuka W
uHpopmatuka» U «Pycckuil A3bIK U TUTEpATYpa».

ITpu u3ydyenuun yuyebHoro npeamera «XuMus» Ha yriryOJaEHHOM YpOBHE Takxke,
KaK Ha ypOBHE OCHOBHOTO M CpeaHero odmiero oOpa3oBaHus (Ha 6a30BOM ypOBHE),
3aaueii MepBOCTENICHHON 3HAUMMOCTH SIBIISIETCS] (JOPMHUPOBAHNE OCHOB HAYKH XUMHUH
KaK 00JIaCTH COBPEMEHHOTI'0 €CTECTBO3HAHUS, IPAKTUUYECKOM JeATeIbHOCTH YeJoBeKa
U OJHOrO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. PemieHue 3Tod 3ajauM Ha



er'Iy6J'IéHHOM YPOBHEC HU3YUCHUS IPEAMETA IIPEATIOJIAracT pCain3alui0 TaKuxX ueneﬁ,

KakK:

dbopMHUpOBaHKWE TMPEACTABICHUH: O MaTEepHAIbHOM E€IWHCTBE MHPA,
3aKOHOMEPHOCTSIX W MO3HABAEMOCTH SIBJICHUI MPUPOABI, O MECT€ XUMHUU B
CHUCTEME €CTEeCTBEHHBIX HayK W € Beaymed poiau B 00eCIeYeHUH
YCTOWYMBOTO Pa3BUTHS YEIOBEUSCTBA: B PEIICHUU TIPOOJIEM IKOJIOTHUSCKOH,
SHEPreTUYECKOW M THIICBOW O€30MacHOCTH, B PAa3BUTHUH MEIHUIIMHBI,
CO3JJaHUY HOBBIX MAaTE€pPHAJIOB, HOBBIX HCTOYHHKOB YHEPTUH, B O0CCIICUYCHUN
paIMoOHAIBHOTO MPUPOJIOIOIB30BAHMS, B (DOPMUPOBAHUH MHPOBO33PCHUS U
o0mIe KyJabTyphl 4YEJIOBEKAa, a TaKXKe OSKOJOTHYECKH OO0OCHOBAHHOTO
OTHOLLIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJHOI cpene;

OCBOCHHME CHCTEMBlI 3HAHHH, JIEKAaIUX B OCHOBE XHMHYECKOH
COCTaBIISIIOIIEH €CTeCTBEHHO-HAyUYHON KapTHHBI MHpa: (yHIaMEHTATbHBIX
MOHSTUH, 3aKOHOB M TEOPUUM XUMHHM, COBPEMEHHBIX MPEJICTABICHUNA O
CTPOECHHUH BEIIECTBA HA PA3HBIX YPOBHAX — aTOMHOM, HOHHO-MOJIEKYJIIPHOM,
HAaJMOJIEKYJIIPHOM, o TEPMOJIMHAMUYECKUX n KHHETHYECKUX
3aKOHOMEPHOCTSIX MPOTEKAHUS XHUMHYECKUX pEeaKIUi, O XUMHUYECKOM
paBHOBECHH, PAaCTBOpax M JAHMCIEPCHBIX CHUCTEMaX, 00 OOLMX HAyYHBIX
MPUHIMIAX XUMUYECKOTO TPOU3BOJICTBA;

dhopmupoBaHue y oOyJaromuxcs OCO3HAHHOTO MIOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUW IS OOBSICHEHUS
KITFOUEBBIX WJACH W MpoOJIeM COBPEMCHHOW XWMHUH, JUISI OOBSICHCHUS U
MIPOTHO3UPOBAHUS SBJICHHUI, MMEIOUIMX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPaMOTHOTO peIIeHUs MPOoOJIeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a U OIICHKU C ITO3UIHI SKOJIOTHYECKOM 0€30IIaCHOCTU MOCICACTBUM
OBITOBOH W TIPOM3BOACTBEHHOHN JCATEIHHOCTH 4YEJIOBEKa, CBSI3aHHOW C
XUMUYECKHUM IPOU3BOJICTBOM, UCIIOJIB30BAaHUEM U ITepepabOTKON BEIIECTB;

yriayOJieHne TMpeCTaBICHU O HAyYHBIX METOJaX MO3HAHUS, HEOOXOAUMBIX
Ui TpUoOpeTeHHs YMEHUW OpUEHTUPOBAThCS B MHpE BEUIECTB U
OOBSICHEHUSI XWMUYCCKUX SIBJICHUW, HMMCIONIMX MECTO B TMPHUPOAC, B
MPAKTUYECKOW IESITEIbHOCTH U MMOBCEAHEBHOM KU3HH.

B mane peanusanuu mepBooYepeIHBIX BOCIIUTATEIBHBIX H Pa3BUBAIOIINX (DYHKITHIA
LIEJIOCTHOM CHUCTEMBbI CpeIHEero oOuero oOpa3oBaHMs HPU U3YyYEHHM IpeaMeTa
«XuMUs» Ha yriIyOJE€HHOM YpPOBHE OCOOYIO aKTyaJlbHOCTh NPHOOPETaloT Takue

OcJii 1 3aJJa4u, Kak:

BOCIUTaHHE YOEKIEHHOCTH B II03HABAEMOCTU  SBJIGHUH IPUPOABI,
YB@KEHUS K MPOIECCYy TBOPUYECTBA B OO0JACTH TEOPETHYCCKHX U
NPUKIAHBIX HCCIICIOBAaHUHA B XHMHH, (HOPMHPOBAHHE MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHIO M TO3HAHHIO, CIOCOOHOCTEH K
CAMOKOHTPOJKO M CAaMOBOCIIUTAHHUIO  HA  OCHOBE  YCBOCHHS
00I1IeUeIIOBEYECKUX LICHHOCTEIH;

pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaTbHBIX M TBOPUYCCKHX
CHOoCcOOHOCTEH oOydJarommxcs, (GopMHpOBaHWUE Yy HHUX CO3HATEILHOTO



OTHOIIEHUS K CaMOOOpPa30BAHUIO W HENPEPHIBHOMY OOpPA30BAHUIO Kak
YCIIOBHIO YCIHEIIHOW NMPO(pECCHOHAILHON U OOIIECTBEHHOW JESTEIbHOCTH,
OTBCTCTBCHHOI'0O OTHOIICHHA K CBOCMY 3JI0pPOBBIO U HOTpC6HOCTI/I B
3I0POBOM 00pa3e JKU3HH;

e (opMHUpOBaHME YMEHUH ¥ HAaBBIKOB Pa3yMHOTO IPHUPOJIONIOIb30BaAHUS,
pa3BHUTHE 3KOJOTUYECKOU KYJIbTYphI, IPHOOPETECHUE OIMBITA OOIIECTBEHHO-
MI0JIE3HOM IKOJIOTUYECKON e TETbHOCTH.

OOmiee YMCIIO YacoB, MPETYCMOTPEHHBIX JJIS M3YYEHUS XUMHU Ha YriIyOJCHHOM
ypoBHE cpegHero obmiero oOpasoBanusi, cocrasisier 204 yacos: B 10 kmacce — 102
yaca (3 gaca B Hezento0), B 11 kimacce — 102 gaca (3 4aca B HeZIelmo).



COJEP/KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHU4eCKOi XUMHUH.

IIpenmer u 3HaueHUE OpPraHUYECKOW XMMUH, MPEACTaBIEHUE O MHOr0o0pa3uu
OPraHN4YeCKUX COCUHECHUMH.

DJEeKTPOHHOE CTPOEGHHE aToMa YIJIEpoJa: OCHOBHOE U BO30YXAEHHOE
COCTOsIHUS. BaneHTHbIe BO3MOXHOCTH aroMma yriepoia. XUMHYECKas CBA3b B
OpPraHUYECKUX COEOUHEHHUAX. Tumbl ruOpuau3anuy aTOMHBIX OpOuTalell yriepona.
MexaHu3mMbl  00pa3oBaHHMs  KOBAJICHTHOH CBs3M (OOMEHHBIW ¥ JOHOPHO-
aKLENTOpHBIN). TUMBI NEpeKpbIBaHUS ATOMHBIX OpOUTaNel, 6- U m-cBsA3u. OquHapHas,
IBOWHAs W TpoitHas cBsi3b. CriocoObl pa3pbiBa CBA3e B MOJEKYJaX OpPraHUYEeCKUX
BemiecTB. [ToHsTHE O CBOOOJHOM pajuKaile, HyKiIeo(uiie 1 aneKTpoduie.

Teopuss crpoeHuss opraHuyeckux coenuHeHudn A.M. DbyrnepoBa u
COBPEMEHHBIE TPEJCTABICHUS O CTPYKTYpE MOJIEKYJ. 3Hau€HUE TEOPUU CTPOCHMUS
OpPraHUYeCKUX  COeIMHEHMH. MoneKkymnspHble U CTPYKTYpHble  (DOpPMYJIBI.
CrpykTypHbIe (OPMYJIIBI PA3IMYHBIX BUIOB: pa3BEPHYTas, COKpaILEHHAs, CKEJIETHasl.
W3omepust. Buael u3omepuu: CTpyKTypHas, NPOCTPAHCTBEHHas. OJIEKTPOHHBIE
3P eKTH B MOJEKYJIaX OPraHUYeCKUX COCTUHEHHMH (MHIYKTUBHBIA W ME30MEpPHBIH
3¢ exThr).

IIpencraBnenue o KiIaccupuUKalMU oOpraHudeckux BemiecTtB. Ilonarue o
¢byHkunoHanbHOM rpynme. ['omonorus. ['omonorudeckue psapl. Cucremarnyeckas
HOMeHKnatypa opranuueckux coequHeHuit (IUPAC) u TpuBHManbHblE Ha3BaHMS
OTJEJIBHBIX MIPEACTaBUTEICH.

OcobeHHocTH M Kiaccu(UKaLUs OpraHMYecKuX peakuuil. OKUCIHUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMY B OPraHU4YECKON XUMHUH.

OKCliepUMEHTAJIbHbIE METOJIbl M3Y4YEHHUS BEIIECTB W MX IIPEBpAIICHUIA:
O3HAKOMJIEHHE ¢ 00pa3liaMH OPraHWYEeCKHUX BELIECTB U MaTepHajaMHM Ha UX OCHOBE,
OIBITHI IO TMPEBPALICHUI0 OPraHMYECKUX BEIIECTB IpPHU HarpeBaHUM (IJIaBJICHUE,
o0yriIMBaHWE W TOPEHHE), KOHCTPYMPOBAHHUE MOJENEH MOJIEKYyI OpraHHYeCKUuX
BEILIECTB.

YrieBoaopoanl.

Anxanbsl. ['oMonoruueckuil psj ajnkaHoB, oOmas Gopmyiia, HOMEHKIAaTypa U
U30MepHs. DIIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, Sp -
ruOpuau3aysi aTOMHBIX oOpOuTanell yrieponaa, ©-cBs3b. (DU3NMYECKHE CBOWCTBA
AJIKAHOB.

XVWMHYECKHME CBOWCTBA QJIKAaHOB: PEAKUUU 3aMEILEHUs, H30MEPU3ALINHY,
JNETUAPUPOBAaHMs, LMKIM3ALUM, NMHUPOJIM3a, KpeKuHra, ropenus. lIpeacrasiieHue o
MEXaHU3MEe peaklUil paJluKaJIbHOTO 3aMEIIECHNUS.

Haxoxnenne B mpupoae. CriocoObl MoMydeHHUs U TPUMEHEHUE aJIKaHOB.

[Muknoankanel. O6mas ¢opmyina, HOMEHKIATypa U u3oMmepus. OcoOeHHOCTH
CTPOEHHUS U XMMHMYECKHX CBOMCTB MajbIX (LIMKIONpPOIAH, HUKIOOYyTaH) U OOBIYHBIX



(LMKJIOTIEHTaH, IUKJIOreKCcaH) LUKI0aaKaHOB. CrocoObl MOJyuyeHUs! U NPUMEHEHHUE
LUKJIOAJIKAHOB.

AnkeHbl. ['OMOJOTHYECKHI psIi aIKCHOB, o0mas Qopmyia, HOMEHKJIATYpA.
DIEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKEHOB, SP>-THOPHIM3AIHs
aTOMHBIX opOuTanell yriepoja, 6- U m-cBsi3u. CTpyKTypHas U reomeTpuyeckas (Luc-
TpaHc-) u3oMepus. PU3nuecKue CBOWCTBA aIKEHOB. XMMHUYECKHE CBOMCTBA: PEaKLUU
IIPUCOEANHEHHUS], 3aMEILIEHNUS B 0.-[10JIOKEHHE TPU JTBOMHOM CBA3M, OJUMEPU3ALIUU U
okucnenus. lIpaBuno MapkoBHuKOBa. KayeCcTBEHHbBIE peakIuU Ha JABOWHYIO CBS3b.
CriocoOblI 1osTy4eHHsl U MPUMEHEHUE aJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsiKEHHBIE, H30JIMPOBAaHHbIE,
Kymynuposanuvie). OCOOEHHOCTH JIEKTPOHHOIO CTPOCHHMSI M XUMHUYECKUX CBOMCTB
COMPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoenunenue. [lonmumepusanus conpspkEHHBIX
nreHoB. CriocoObl MOTy4eHUs ¥ TPUMEHEHHE aJIKaJUCHOB.

Anxunbsl. ['omonoruueckuil psa alkuHoB, oOmias GopMysa, HOMEHKJIATypa U
nu30MepHsl. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJl AJKUHOB, Sp-
ruOpuau3aysi aTOMHBIX OpOuTaneil yriepona. PuU3MUECKHE CBOWCTBA AJIKMHOB.
XHWMHYECKUE CBOWMCTBA: PEAaKLMH NMPUCOCAVHEHMS, TUMEPU3ALMM U TPUMEpPHU3aLUY,
okuciieHus. KHuciaoTHele CBOMCTBA @JIKHMHOB, MMEIOIIUX KOHLIEBYIO TPOWHYIO CBS3b.
KauecTBeHHble peakuuu Ha TpoiHYIO CBf3b. CrOCOOBI MOJTYYEHHUS U NPUMEHEHHE
QJIKHOB.

ApomaTHyecKue yrieBoAopoab! (apeHsl). ['oMonoruyeckuii psij apeHoB, ooas
¢dopMyra, HOMEHKIATypa U U30MepUs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MoOJIeKyJ bl OeH301a. du3nueckue cBoiicTBa apeHOB. XUMHUUECKUE CBOMCTBa OeH30J1a
M €ro TOMOJIOTOB: PEAKIMH 3aMEIIeHUs] B OC€H30JHbHOM KOJIBIE W YIIIEBOJAOPOIHOM
paaukaie, peakUuMd — [PUCOCIUHEHUS,  OKUCIEHHE  TIOMOJIOroB  OeH3oua.
IIpencraBnenure 06 OpUEHTUPYIOIIEM JEHCTBUU 3aMeCcTUTENEl B OEH30JIbHOM KOJIbIIE
Ha TpuUMepe AJIKWIBHBIX PaJMKaJIOB, KapOOKCHWIIBHOW, T'MIPOKCHIIBHOM, aMHHO- U
HUTPOTPYIIbI, aTOMOB TajJoreHoB. OCOOEHHOCTM XHMMHUYECKUX CBOICTB CTHUpOJIA.
[Tomumepu3zanust cruposna. CrnocoObl MONyYeHUS U NPUMEHEHUE apOMaTHYECKHUX
YIJI€BOIOPOAOB.

[Tpupoansiit ra3. [lomytHeie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
Kamennslii yrosis u mpomykTel ero mepepabotku. CrocoObl mepepaboTku HeTH:
MEPEroHKa, KPEKUHT (TePMHUYECKUH, KaTAINTHYECKUH), pPUDOPMUHT, TTHPOIH3.
ITponykThl nEepepabOTKK HEPTH, X MTPUMEHEHUE B IPOMBILIUIEHHOCTH U B OBITY.

I'enernyeckas CBsA3b MEXAY PAa3JIMYHBIMU KJIACCAMM YTJIEBOLOPOIOB.

DJEKTPOHHOE CTPOEHHME TaJOreHIPOM3BOAHBIX YIJIEBOJOPOIOB. Peakiuu
3aMEIIEHUs] TrajoreHa Ha  THJIPOKCOTPYyMIY, HUTPOTPYIIy, LIHAHOTPYIIILY,
amuHorpynny. JlelictBue Ha rajoreHIpOU3BOAHBIE BOJHOIO U CIIUPTOBOIO pacTBOpa
ménoun. B3aumozeicTBue IUIraJOreHaJKaHOB ¢ MarHueM M LUHKOM. llomdAtme o
METAJIOOPraHUYECKUX  COeIuHEeHUsX. lcnonp30BaHHWE — TaJOre€HIPOU3BOIHBIX
YIII€BOAOPOAOB B OBITY, TEXHUKE U TIPH CUHTE3€ OPTraHUYECKHUX BEIECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4Y€HHUS BEIIECTB W MX IIPEBPAIICHUMN:
u3yuyeHue (U3NYECKUX CBOMCTB YIJIEBOJOPOJOB (pacTBOPUMOCTb), KadyeCTBEHHBIX
peaKImii  yriaeBoJOPOJOB pa3IMYHBIX KiaccoB (oOecrBeYMBaHWE OpPOMHON WK



MOAHOW BOJBI, pacTBOpa MEpMAaHraHaTa Kajius, B3aUMOJECHWCTBHE allETUIIEHA C
aMMHauYHbIM pacTBOpoM okcuia cepedpa(l)), kauecTBeHHOE OOHapYyKEHUE yrieponaa
U BOJOpOJAa B OPraHMYECKUX BEILIECTBAX, IOJIyYEHHWE ATHJIEHA M H3yYEHHUE €ro
CBOWMCTB, O3HaKomJIeHHE ¢ KoJuiekiusMu «HedTs» u «Yromb», ¢ oOpasmamu
IJJACTMAcCC, KaydyyKOB WU PpE3UHBbI, MOJAEIHUPOBAHUE MOJIEKYJ YIJIEBOJOPOJIOB M
raJIOr€HIPOU3BOIHBIX YIJIEBOIOPOIOB.

Kucnopoacoaep:xamue oprannyeckne coeANHEHUsI.

[IpenenbHble onHOaTOMHBIE cHUpThl. CTpoeHHEe MoOJIeKyd (Ha mpuMepe
MeTaHoja W O9TaHona). ['omomormyeckuit psa, obmas ¢dopMyna, H30MEpHs,
HOMEHKJIaTypa U kiaccupukamnus. Guznyeckre CBONCTBA MPEIEIbHBIX OJHOATOMHBIX
cnupToB. BoOpoaHbIE CBSA3M MEXy MOJIEKYJIaMU CHUPTOB. XMMHUYECKUE CBOMCTBA:
peaxkuuu 3aMeleHus, IeruApaTalii, OKUCIEHUs, B3aUMOJEHCTBHE C OPraHNnYeCKUMU
U HEOpraHMYeCKMMHU KucioTamMu. KauecTBeHHas peakuysi Ha OJJHOATOMHbBIE CIUPTBHI.
JleiicTBue STaHOJIa U METaHOJIAa Ha OpraHu3M uenoBeka. CrocoObl MONyYEeHUS H
[IPUMEHEHHUE OJIHOATOMHBIX CIIUPTOB.

[Tpocteie 3¢upbl, HOMEHKIAaTypa U u3oMepus. OCOOCHHOCTH (PUINISCKUX U
XUMHUYECKUX CBOMCTB.

MHOroaroMHble CHUPTHI — OSTUJIEHIVIUKOIb W TIiIUUEpUH. Du3nueckue Hu
XMMHUYECKHE CBOMCTBA: PEAKIUM 3aMEILIEHUS, B3aUMOJICHCTBUE C OPraHUYECKUMU U
HEOpPraHUYECKUMHU KHCJIOTAMH, KaueCTBEHHAsl PEaKIMs Ha MHOIOATOMHbBIE CIUPTBHI.
[IpencraBnenne o MexaHu3Me peaknuid HyKJICOQHILHOTO 3aMmenieHus. JlelicTBue Ha
opranusMm uenoBeka. CriocoObl MOTy4eHHs U TPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

@®enon. CTpoeHHE MOJIEKYJIbl, B3aUMHOE BIMSHUE TUIAPOKCOIPYIIIBI H
OenzonpHOrO sigpa. dusnmyeckue cpoiicTBa (enonma. OcoOEHHOCTH XUMHUYECKUX
cBoiicTB enona. KauectBennslie peakiuu Ha Gpenoin. Tokcuanocts Gperona. CrocoOsr
MoJIyueHus U npuMeHeHue Gerosna. GenondopmaibaeruaHas CMOJIa.

KapOoHuibHbIe cOeIMHEHUS — albJETHAbl U KETOHBL. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM Tpynmbl. ['OMolOTMYecKHe pSIbl aNbJIETU0B W KETOHOB, OOIIas
dbopMmyna, uzomepus U HoOMeHKIaTypa. Gu3ndyeckue CBOWCTBA ajlbJAETUAOB U KETOHOB.
XUMHYECKUE CBOMCTBA abJETUAOB M KETOHOB: PEaKUUH MPUCOCAUHEHUS.
OxucneHne anpIeru0oB, KadeCTBEHHbIE peakuu Ha anpaeruabl. CrnocoOsl
MIOJIyYEHHUS U IPUMEHEHUE AJIbJETUIOB U KETOHOB.

OIHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIeKYJ1 KapOOHOBBIX KucioT. M3omepus u HoMeHknaTypa. Dusnueckue CBOMCTBa
OJTHOOCHOBHBIX TMPEAENTbHBIX KapOOHOBBIX KHUCIOT. BoIopoaHble CBSI3U MEXIY
MOJICKYJIaMH KapOOHOBBIX KHCJIOT. XHWMHUYECKHE CBONCTBA: KHUCIOTHBIC CBOWCTBA,
peaknmst dTepuUKanUU, peaKIud C yJacTHEM YIJIEBOAOPOAHOTO paavKala.
Oco0eHHOCTH CBOICTB MypaBbUHOM KUCIOTHL. [loHATHE O MPON3BOAHBIX KApOOHOBBIX
KHCIIOT — CIIOKHBIX 3Qupax. MHoroobpazue kapOOHOBBIX KUCIOT. OcoOeHHOCTH
CBOWCTB HEMpPENENbHBIX W apOMAaTUYECKHX KapOOHOBBIX KHUCIIOT, IHKApOOHOBBIX
KHCJIOT, THIPOKCHUKApOOHOBBIX KHCIOT. llpeacraBuTenu BBICIIUX KapOOHOBBIX
KHUCJIOT: CTE€apuHOBas, MaJbMUTUHOBAs, OJEUHOBAs, JUHONEBAs, JUHOJICHOBAS.
KHCIOThL. CIOCOOBI MOTYYeHHS U IPUMEHEHHE KapOOHOBBIX KUCIOT.



Cnoxwubie 3¢upsl. ['omonmornueckuit psia, obmas ¢dopmMyna, U30MEpHs H
HOMEHKIaTypa. DPu3nyeckue M XUMHUYECKHUE CBOMCTBA: TUIAPOIM3 B KHCIOH H
LIEJIOYHOM Ccpelie.

Kuper. Ctpoenne, puznyeckre U XMMHUYECKHE CBOWCTBA JKUPOB: THAPOJIH3 B
KHCIION ¥ 1menoyHoi cpene. OCOOEHHOCTH CBOMCTB >KUPOB, COAEPXKAIIUX OCTATKH
HeMnpeIeIbHBIX KUPHBIX KUCIOT. JKupbl B mpupo/e.

MBIIa KaK COJH BBICIINX KaPGOHOBBIX KHCJIOT, HX MOOIIEE JeiCTBHE.

Oom1as xapakrepuctuka yrieBogoB. Knaccudukanus yrieBogoB (MOHO-, IH- U
nonucaxapuzbl). MoHocaxapuapl: TNIOKO3a, (GpyKTO3a, Trajakro3a, pubosa,
ne3okcupubo3a. Puznyeckue CBOWCTBA M HaxoxjaeHHe B mpupoge. PoTocuHTES.
XUMHUYECKUE CBOMCTBA TJIIOKO3BI: PEAKIUU C YYaCTHEM CIUPTOBBIX M albJCTHIHON
rpynn, CIOMPTOBOE M MOJOYHOKHCIOE OpokeHue. IIpuMmeHeHMe TIIOKO3bI, €€
3HAYCHUE B KU3HENEATEILHOCTH opranmiMa. /lucaxapuapl: caxaposa, MajabTO3a H
nakTo3a. BoccraHaBnuBaronMe W HEBOCCTAHABIMBAIOIIME aucaxapuabl. [ 'nmaponus
mucaxapuioB. Haxoxxaenue B mpupojae u npumenenue. llommcaxapuabl: Kpaxmad,
TMKOTeH ©  1einrono3a. CTpoeHHMe MakpOMOJIEKYJl Kpaxmalia, TJIMKOT€Ha W
uemtono3el. dusnueckue cBOWCTBA KpaxMaia U LEJUT0JI03bl. XUMUYECKHe CBOMCTBA
Kpaxmala: TUIPOJIH3, KAaueCTBEHHAas peaklus ¢ HOJAOM. XHMHUYECKHE CBOMCTBa
HEJUTIONIO3bL:  THIPONH3, ToJdydeHue HPupoB  nemwmonosbl. Ilonarue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, allETAaTHBIA MIETK).

DOKCIIepUMEHTAbHBIE METOJbl HM3y4YCHHsS BEIIECTB M UX IPEBPALICHUN:
pPacTBOPUMOCTh PA3IMYHBIX CIIUPTOB B BOJE, B3aMMOJCHCTBHE ATaHOJIA C HATPHUEM,
OKHUCJICHHE STHJIOBOTO CIUPTAa B ajbJETH] Ha pPAacKal€HHON MEIHON IMPOBOJIOKE,
OKHCJICHHE JTHJIOBOTO CIUPTa JUXPOMATOM Kajus (BO3MOXKHO HCIIOJNIb30BaHUE
BUJICOMATEPHAJIOB), KAa4eCTBEHHBIE pEAKIUU Ha aJbJACTHIbl (C THIPOKCHIOM
muammuHcepeopa(l) u ruapokcunom meau(Il)), peaknus riaunepuHa ¢ THAPOKCHIOM
meau(Il), xumudeckue CBOWCTBA pacTBOpa YKCYCHOW KHCIIOTBI, B3aUMOJCHCTBHE
pacTBopa rioko3bl ¢ ruapokcuaom menu(ll), B3aumopaeiicTBue Kpaxmaia ¢ MOJOM,
pellIeHre SKCIIePUMEHTANIBHBIX 3a/1a4 1o TeMaM «CriupThl U ¢eHomb», «KapOoHOBBIE
KUCTOTHI. CII0XKHBIE 3(PUPBD».

A3oTcoepikaniue OpraHuvecKkue coeJuHeHusl.

AMUHBI — OpraHWYecKHe NpPOM3BOJHBIE amMMmuaka. Kiaccupukamuss aMHHOB:
anupaTHUECKUE U apOMaTHUECKUE; IEPBUYHBIE, BTOPUYHBIC U TpeTHuHbIe. CTpoeHHue
MoJleKyn, obmas Qopmymna, u3oMepusi, HOMEHKIaTypa U (U3UYECKUE CBOICTBA.
Xumuyeckoe — cBoicTBa  anuaTHYECKHMX  aMUHOB:  OCHOBHBIE  CBOMCTBA,
AKUJIMPOBAHKE, B3aMMO/ICHCTBIE IEPBUYHBIX aMHHOB C a30TUCTOH KuciaoToi. Comu
AIKMJIAMMOHHUSL.

AHUIUH — MIpeICTaBUTEIb aMUHOB apoMaTudeckoro psija. CTpoeHHe aHUIHMHA.
BsaumHoe BiusiHME TPYII aTOMOB B MOJIeKyJie aHuauHa. OCOOEHHOCTH XUMUYECKUX
CBOWCTB aHwiMHA. KauyecTBeHHBIe peakuuu Ha aHWIMH. CHocoObl TOJMYYEHUS H
npUMeHEeHHe an(paTHIeCKuX aMHHOB. [loydenne anuiHa U3 HUTpOOeH30Ia.

AmuHokuciotel. Homenknarypa u uzomepus. OTAenbHbIE NMPEACTABUTEIN O
AMUHOKHCIIOT: TJIUIUH, allaHuH. DU3NYecKue CBONCTBA aMUHOKHUCIOT. XUMHYECKHE
CBOWCTBAa AaMHHOKHCIOT KaK aM(OTEPHBIX OpPTraHMYECKHX COCIWHEHHH, PEeaKIIHs



MOJIMKOH/ICHCAlMY, 00pa3oBaHHME MENTUIHON CBsA3U. buonormueckoe 3HaueHUe
aMUHOKHCIIOT. CUHTE3 U TMAPOJIN3 NENTUIOB.

benku kxak mnpupoaHble mnonumMepsl. llepBuuHas, BTOpUYHAs M TpETUYHAs
CTpyKTypa OenkoB. XHMHYECKHE CBOWCTBA OCIIKOB: THAPOIU3, JCHATypaIlus,
KayeCTBEHHbIE PEaKLMU Ha OEJIKU.

OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YEHHUS BEILECTB W MX IPEBPAIICHUMN:
pacTBopeHue OEIKOB B BOJAE, JCHATypalus OEJIKOB NpU HArpeBaHHWM, LBETHBIC
peakmuu Ha  O€JKM, pENIeHHE OJKCIEePHUMEHTAIBHBIX 3aJad 10  TeMaMm
«A30TcozepKalMe OpraHUYecKue COeqUHEHMs» U «Pacro3HaBaHHWE OpPraHMYeCKUX
COETUHEHUINY.

BbicokomosekyIsipHbIe COCTUHEHHS.

OCHOBHbBIE TOHATUS XHMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUHU, CPEIHSS MOJIEKYJIspHas
Macca. OCHOBHBIE METOJIbl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEIMHEHHH —
MOJINMEPU3ALUS U MTOJIUKOHICHCALIUSL.

[Tonumepnsle Matepuanbl. Ilmactmaccel  (IOJMATHIIEH, MOJUIPOIMIIEH,
NOJUBUHUWIXJIOPHU,  IOJUCTHPOJ,  MOJUMETUIMETaKpujaT,  IOJMKapOOHAThI,
noJu3TUIeHTepedTanaT). Y Tin3auus 1 nepepaboTka MiacTuka.

DnacToMepsl: HaTYpajbHBINA KaydyK, CHHTETUYECKHE KaydyKu (OyTaIneHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CUIIMKOHBL. Pe3uHa.

Bonoxkna: HatypanbHbI€ (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHUYECKHUE (KaIllPOH U JIaBCaH).

[Tomumeps! criennanbHOro HazHaueHUs (TeqUIOH, KeBiap, JIEKTPOIPOBOIAIINE
MOJTUMEPHI, Onopa3ziaraeMple MOJIMMEPHI).

OKCliepUMEHTAJIbHbIE METOJIbl M3Y4YEHHUS BEIIECTB W MX IPEBPAICHUM:
O3HAKOMJIEHHE ¢ O0pa3llaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacc,
KAay4yKOB, PEILICHUE IKCIIEPUMEHTAIbHBIX 3a1a4 110 TeMe «Pacno3HaBaHue I1acTMacc
1 BOJIOKOH.

PacuérHbie 3amaun.

Haxoxnenue MoJeKkyaspHOM (opMysbl OpraHMYECKOro COEIMHEHUs IO
MacCOBBIM JOJISIM JIEMEHTOB, BXOJSILIUX B €r0 COCTaB, HAX0XKJIECHUE MOJIEKYJIAPHOU
(bopMyIIBI OPraHMYECKOT0 COeTUHEHUs 10 Macce (00bEMY) IMPOILYKTOB CrOpaHUs, MO
KOJIMYEeCTBY BemiecTBa (Macce, 00BEMY) MNPOIYKTOB PpEAKIUH W/WIM HCXOIHBIX
BEIIECTB, YCTAHOBJIEHHE CTPYKTYpPHOH (hOpMysbl OpraHMYECKOro BeIleCTBa Ha
OCHOBE €ro XMMHYECKHMX CBOMCTB WJIM CIIOCOOOB MOJY4EHHUs, ONpEIesIeHHE IOJIH
BbIXOJIa NIPOJIyKTa pEeaKkLUy OT TEOPETUUECKH BO3MOMXHOTO.

MexnpenMeTHbIe CBS3H.

Peanuzanus MEXIPEIMETHBIX CBSA3€H IIPU U3YYEHMHM OPraHMYECKON XUMUU B
10 kyacce oCylecTBIsETCS Yepe3 UCIOIb30BaHUE KaK 00X €CTECTBEHHO-HAYYHbIX
MOHATHUM, TaK U MOHITUH, IPUHSTHIX B OTAEIBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOu1re ecTecTBEHHO-HAY4HbIE MOHATHSA: ABJICHHME, Hay4HbIH (akT, rumnoresa,
TEOpHs, 3aKOH, aHalu3, CUHTe3, Kiaccudukauus, HaOIIOJEHUe, U3MEPEHHUE,
SKCIIEPUMEHT, MO/JIENb, MO/IETUPOBAHUE.



dusuka: Marepus, aroM, OJIEKTPOH, MPOTOH, HEHTPOH, MOJICKYIa,
SHEPreTUYECKUIl YPOBEHD, BEIIECTBO, TENIO, 00BEM, arperaTHoe COCTOSTHHE BEIECTBa,
(1)I/I3I/I‘-I€CKI/I€ BCJINYHMHBI, CAUHUIIBI I/ISMepeHI/IH, CKOpOCTI), BHGPFHH, Mmacca.

buonorus: kimeTka, oOpraHu3M, JKOCHUCTeMa, Ouocdepa, MeTabOIH3M,
HACIICJICTBEHHOCTh, aBTOTPO(MHBIM M TeTepOTPO(PHBIA THII IHUTAHUSA, OpOXKEHHE,
dboTocuHTe3, IpIXaHUE, OCIKH, YTICBO/IbI, )KUPbI, HYKJICUHOBbBIC KUCIOTHI, (EPMEHTHI.

['eorpadus: mosie3Hbie KCKOMACMBbIC, TOTLIHBO.

TeXHOHOFI/Iﬂ: IINIICBBIC HpOILYKTBI, OCHOBBI paHI/IOHaJII)HOFO IIUTaHuA, MOIOIIHEC
CpENICTBA, MaTepHAIIbl U3 HCKYCCTBCHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI XUMHUH.

AtoM. CocraB aroMHBIX snuep. Xumuyeckul snemeHT. M3oromsl. CtpoeHue
ANEKTPOHHBIX O0OJOYEK aTOMOB, KBAHTOBBIE YHWCIIA. DHEPreTUYECKHUE YPOBHH H
noxypoBHH. ATOMHBIE opOuTanu. Kinaccupukanus XuMU4eCKHUX 3JIEMEHTOB (s-, p-, d-,
f-anemenTsl). Pacnpenenenue 3aeKTPOHOB MO aTOMHBIM OpPOUTAISIM. DJIEKTPOHHBIC
KOH(UTYpaluy aTOMOB 3JIEMEHTOB NEPBOrO—4eTBEPTOrO MEPUOJOB B OCHOBHOM H
BO30YKIEHHOM COCTOSIHHH, 3JIEKTPOHHBIE KOH(UTypauu MOHOB.
DNeKTPOOTPULIATETLHOCTb.

[lepnonnueckuit 3akoH u Ilepmoandeckas cUCTEMa XUMUYECKHX DJIEMEHTOB
JA.N. MenneneeBa. Csa3p mnepuoaudeckoro 3akoHa u Ilepuogmueckoil cucTeMbl
XUMUYECKUX  BJEMEHTOB C  COBPEMEHHOW  TEOpUEHd  CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH MU3MEHEHHsI CBOHMCTB XMMHUYECKHX DJIEMEHTOB U 00pa3yeMbIX UMH
IIPOCTBIX U CJIOXHBIX BELIECTB M0 TPYIIaM U NepuojiaM. 3HaueHHEe MEePUOIUYECKOro
3akoHa J[.11. Menneneena.

Xumuueckass CBs3b. Buabl XMMHYECKON CBSI3U: KOBAJIEHTHAs, WOHHAs,
MEeTaJTM4ecKas. MexaHu3Mbl O0pa30BaHHUS KOBAJICHTHOW CBSI3U: OOMEHHBIM W
JIOHOPHO-aKLENTOPHBIA. DHEprust U AnuHa cBsi3u. [lonaspHOCTH, HallpaBIEHHOCTbh U
HAChIIAEMOCTh  KOBAJIGHTHOM cBsizu. KparHble cBs3u. BopoponHas — CBs3b.
MexMoeKyIapHbIE B3aUMOICHCTBHS.

BaneHTHOCTP W BaJIGHTHBIE BO3MOXHOCTU aToOMOB. CBfA3b 3JIEKTPOHHOMH
CTPYKTYpPbl MOJIEKYJI C UX F€OMETPUYECKHM CTPOCHHEM (HAa MpPUMEPE COEIUHEHHM
3JIEMEHTOB BTOPOTO MIEPHO/IA).

[IpeacraBienne 0 KOMIUIEKCHBIX coeIuHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeb, TUTaH/bl. 3HAUCHHUE KOMIUIEKCHBIX coefauHeHuid. [lonsTue
0 KOOPJAMHAIMOHHOW XUMHH.

BemectBa  MOJIEKYJISIpHOTO M HEMOJIEKYJISIPHOTO  CTpOE€HHMs.  Tumsl
KPUCTAITUYECKHUX PEIIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[Tonstue o mucnepcHbix cucremax. Mctunubie pactBopsbl. [IpencraBineHue o
KOJUIOUAHBIX pacTBopax. CrocoObl BEIpaKEHUsI KOHIIEHTPAIIMHA PACTBOPOB: MAacCOBas
J0Ji1  BELIECTBA B  PAacTBOpE, MOJIApHAas KOHLEHTpauusa. HacellieHHble U
HEHACBIIICHHBIE PACTBOPbI, PACTBOPUMOCTh. Kpucramnoruaparsl.



Knaccudukanus v HOMEHKJIATypa HEOPraHMYEeCKHX BelIeCTB. |pUBUANbHBIE
Ha3BaHUA OTAEJIbHBIX MPEJCTABUTEICH HEOPTaHUYECKUX BEUIECTB.

Knaccupukanus XUMHUECKUX DPEaKIM B HEOPraHMYECKOW W OpraHHYecKOi
XUMHH. 3aKOH COXPAaHEHMsS MAacChl BELIECTB; 3aKOH COXPAHEHHs] M IPEBpAILCHUS
SHEPTUU TMPU XUMHUYECKUX peakiusax. TemnoBeie 3G(HEKThl XUMUYECKUX PEaAKIIHil.
TepmoxuMuueckre ypaBHEHHUS.

CKOpoCTh XMMHUYECKOW peakluu, €€ 3aBUCUMOCTb OT Pa3jIMuYHbIX (PaKTOpOB.
I'omoreHHsle U reTeporeHHele peakuu. Karanus u karanmus3aTopsl.

OOpatumble U HeoOpaTUMBbIE peakiuu. XUMHUYecKoe paBHOBecue. KoHcraHTa
XUMHUYECKOrO0 paBHOBecHs. DakTOphl, BIMSIOLME HA IIOJOKEHHE XHMHYECKOro
paBHOBECHS: TEMIIEpaTypa, JABJICHUE M KOHILIEHTPALlMM BELIECTB, yYaCTBYIOIIHUX B
peakuuu. [Tpunnun Jle [larense.

OnexrponuTHyeckas qucconuanysi. CHIbHbIE U c1a0bie AeKTpouThl. CTeneHb
mucconuanuu. Cpena BOAHBIX PAacTBOPOB: KHUCIOTHAas, HEUTpalibHAsl, IIEIOYHAs.
Bonoponnsiii mokazarens (pH) pactBopa. ['maponu3 coseii. Peaknuum moHHOTO
oOMeHa.

OKHCIIUTENBEHO-BOCCTAHOBUTENIbHbBIE peakiuu. Crenenn OKHUCJICHUSI.
Oxkucinurens U BOCCTaHOBUTENb. [Iponecchl OKHCIEHUS U BOCCTAHOBIICHHS.
Baknelmme OKHCIUTENIM W BOCCTAHOBUTENM. METOJ 3JICKTPOHHOro OallaHca.
DEKTPOIU3 pacTBOPOB U PACILIABOB BEILLIECTB.

OKCliepUMEHTAJIbHbIE METOJbl M3y4YEHHUS BEIIECTB W MX IPEBPAIICHU:
pasiioKeHUe IMEepoKCHMJa BOJAOpOAA B MPUCYTCTBUM Karajau3aropa, MOJAENIU
KPUCTAINIMYECKUX PEIIETOK, MPOBEICHUE PEeaKIuii MOHHOIO OOMEHa, OIpe/eieHHe
Cpelbl pPacTBOPOB C NOMOUIbKO HMHAMKATOPOB, HW3YyUYEHUE BIMSIHHUS Pa3IU4HbIX
(GakTOpOB Ha CKOPOCTh XHMHYECKOH pEaKIWW U IOJIOKEHHE XHUMHYECKOTO
paBHOBeECHS.

Heopranuueckasi Xummusi.

[Tonoxxenne HemetaimioB B llepuoanyeckoil cucreMe XUMUYECKUX AJIEMEHTOB
J.1. MenneneeBa U OCOOCHHOCTH CTpOeHHS UX aTomoB. dusmueckue CBOICTBa
HEMETAIJIOB. AJIOTPONHS HEMETAIJIOB (Ha MpUMepe KUCIopoia, cepbl, (hocdopa u
yriaepoaa).

Bomopon. Ilomyuenue, ¢u3nueckue W XHUMHUYECKHE CBOWCTBA: PEAKIMH C
METaJUIaMU M HEMETAJUIaMH, BOCCTAHOBUTENbHBIE CBOWMCTBA. ['mapuasl. TonauBHbBIE
3JIEMEHTBHI.

lanorensl. Haxoxpaenue B mpupojae, crnocoObl MoilydeHus, (u3nyecKue u
XUMHUYECKHE CBOWCTBA. ['asoreHoBogopoapl. Baxnelmme KuCIOpOICOAEpkKaLIUe
COEMHEHUsSI TaloreHoB. JlabopaTopHbIe W MPOMBIIUICHHBIE CIOCOOBI IMOTyYSHHS
rajioreHoB. [I[puMeHeHne rajJoreHoB U UX COCMHEHUM.

Kucnopon, o3oH. JlaGopaTopHble ¥ MPOMBIIIJICHHBIE CIIOCOOBI MOTYYEHUS
Kkuciopoaa. Pu3ndecKkne U XUMUYECKUE CBOMCTBA U IPUMEHEHHE KUCI0pOa U 030Ha.
Oxcupl U IEPOKCUIBL.

Cepa. Haxoxnenue B mpHpojae, CHOCOOBI TMONy4eHUs, (u3ndeckue u
xumuueckue cporctBa. CepoBogopo, cyabhuasl. Oxcun cepol(IV), okcun cepri(VI).



Cepnucrast 1 cepHasi KUCIOTbI U UX coju. OCOOEHHOCTH CBOMCTB CEpHOM KHCIOTHI.
[Ipumenenue cepbl U €€ COCTUHEHUH.

A3zor. HaxoxnaeHue B mnpupoje, crnocoObl moigy4yeHus, (U3NYECKUe u
XUMHUYECKHE CBOWMCTBA. AMMMAaK, HUTpuUIbl. OKcuabl a3ora. A30THUCTass U a30THad
KHCIOTHI U uX coi. OCOOEHHOCTU CBOMCTB a30THOM KucioThl. [IpuMmenenue a3ora u
€ro CoeMHEeHH. A30THBIE y10OpEHUSI.

dochop. Haxoxaenwe B mpupojae, CIOCOObI IMONY4YCHHS, (PHU3UUESCKHE W
xumugeckne cBoiictBa. @ocuasl u pochun. Oxcuasr hocdopa, pocdopHas KucioTa
u e€ conu. [Ipumenenue docdopa u ero coenunenuit. DocpopHsie ynodpeHus.

VYrnepos, HaxoxkIeHue B Ipupojie. AIoTponHble MoAuduKanuu. Ouzndeckue
U XMUMHYECKHE CBOWCTBA IMPOCTHIX BEILIECTB, OOpa3oBaHHBIX YyriiepogoMm. Oxcun
yraepoaa(ll), okcun yranepona(IV), yronbnast kucinora u €€ coiau. AKTUBUPOBAHHBIN
yroins, aacopbumsa. Dymnepensl, rpadeH, yriepoaHble HaHOTPYOkH. [lpumenenue
MPOCTHIX BEIIECTB, 00pa30BaHHBIX YTIIEPOJOM, U €r0 COSAMHEHHIA.

Kpemunii. HaxoxaeHue B TpHPOJE, CIOCOOBI TOMYYeHHUs, (U3NYECKHE U
xumuueckue cpoictBa. Oxcun kpeMHusA(IV), KpeMHueBas KHUCIIOTa, CHJIMKATBHI.
[IpumeHeHne kpeMHUs U ero coenHeHnt. CTEeKII0, ero Moiay4yeHue, BUIbl CTEKIIA.

[Tonoxenne meramwioB B I[lepmoanueckoil cucreMe XMMHUYECKHX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHHUS dJCKTPOHHBIX 000J0YeK aroMoB MetauioB. OOrue
¢busnveckue cBoricTBa MeTauioB. [IprMeHeHne MeTaiuioB B ObITY U TeXHUKE. CIUIaBbl
METaJIJIOB.

DNEKTPOXUMHUECKUNA  psAl  HampsbDkeHud  MetamioB.  OOmue  crnocoOsbl
MOJIYYEHUSI METAJUIOB: THAPOMETAILTYPrHsl, TUPOMETAIUTYPIHs, FJE€KTPOMETAILITYPIHsl.
[TonsiTue o koppo3uu MetaioB. CriocoObl 3alIUTHI OT KOPPO3UH.

OOmast xapakTtepuctuka wmetaiioB [A-rpymmer Ilepuogmuaeckoil cuctemMbl
XUMHUYECKHUX 3JIeMEHTOB. HaTpuii u xanwuii: moiaydeHue, GU3NYECKUE U XUMUYECKHE
CBOMCTBA, IPUMEHEHNE MTPOCTHIX BEIIECTB U UX COCAMHEHUN.

OOmast xapakrtepuctuka MeTauioB IIA-rpynmsr Ileproamueckoid cucTeMbl
XUMHYECKUX DJJIEMEHTOB. MarHuii # KaiblMil: modydeHue, (Qu3udeckue Hu
XUMUYECKUE CBOMCTBA, NPUMEHEHUE IMPOCTHIX BEIIECTB MU UX COCAUHEHUMU.
XKécTtrocTb BOIBI U CIOCOOBI €€ yCTpaHEHUSI.

AJNIOMHHHHI: TIOTy4eHue, (pu3nuecKkue U XMMUYECKHE CBOWCTBA, MPUMEHEHHE
IIPOCTOrO BELIECTBA M €ro coequHeHHil. AM@oTepHble CBOHCTBA OKCHIA W
TUAPOKCH]IA ATFOMUHMSL, TUAPOKCOKOMILUIEKCHI aTFOMUHUS.

OOmiass  xapakTepuCTHKa MeTalyioB  moOouHbix moxarpynn  (B-rpymm)
[Tepuoanyueckoil CUCTEMbI XUMHYECKHUX 3JIEMEHTOB.

dusnueckrue U XUMUYECKHE CBOWCTBA XpoMma M ero coeauHeHuil. OKCUIbI U
ruapokcuasl  xpoma(ll), xpoma(Illl) u xpoma(VI). Xpomarel U AUXpOMATHI, UX
OKHUCIUTENbHbIE CBOMCTBA. [lonyueHne n npuMeHeHrne xpoma.

Ou3nyeckue M XMUMUYECKME CBOKWCTBA MapraHla H €ro COECIUHEHHIA.
Baxneiimme  coegunenuss  Mapranua(ll), wmapranna(IV), wmapranuna(Vl) wu
mapranna( VII). Ilepmanranar kanwusi, €ro OKUCIMTEIbHBIE CBOMCTBA.



duznueckue U XMMUYECKHUE CBOMCTBaA keie3a M ero coeauHeHud. OKCUIbI,
ruapokcuabl u conu skenesa(ll) u sxenesa(Ill). [Tonydyenue u nmpuMeHeHue xene3a u
€ro CILJIaBOB.

Ou3NYeCKre U XMMHUYECKHE CBOMCTBA MeIW W €€ coeauHeHui. llomyyenne u
MIPUMEHEHHUE MEJIU U €€ COCTUHEHUM.

[uuk: mnomydeHue, (U3NYECKUE M XUMHYECKHE CBOMCTBa. AMdoTepHbie
CBOWCTBA OKCHJA W TUAPOKCHJA LIMHKA, TMIPOKCOKOMIUIEKCHI IUHKa. [IpuMeHnenue
LIMHKA U €T0 COCIMHEHHUI.

DKCIEepUMEHTAIbHbIE METOAbl M3YyYEHMsS] BEIIECTB W UX MPEBPALLCHUN:
u3yueHue oOpa3l0B HEMETAJIOB, ropeHue cepbl, (ocdopa, xene3a, MarHus B
KHCIIOpPOJIe, H3y4YEHUE KOJUIeKIMH «MeTaiibl W CIUIaBbl», B3aUMOJIEUCTBHUE
LIEJIOYHBIX U IIEJIO0YHO3EMEIbHBIX METAJUIOB C BOJOM (BO3MOXKHO MCIIOIb30BaHHE
BUJICOMATEpPHUAIIOB), B3aUMOJICHCTBUE IMHKA U JKeje3a C pPacTBOpPaMU KHUCIOT U
1IeJI0Y€el, KAYECTBEHHbIE PEAKIMN HA HEOPraHWYECKUE aHUOHBI, KATUOH BOJIOPOJA U
KaTUOHbl METAJUIOB, B3aWMOJICHCTBUE THUAPOKCUAOB aJIOMUHHS M LHUHKa C
pacTBOpamMu KHCIOT M ILEJIOYEH, PEUICHUE SKCIIEPUMEHTAIbHBIX 334ad II0 TeMaM
«[anorens», «Cepa u e€ coenuHeHUs», «A30T U Qochop U UX COCTUHEHUSNY,
«MeTasl MIaBHBIX MOATPYII, «MeTauibl TOOOYHBIX MOATPYII».

XuMHuS U )KU3Hb.

Poinb xuMuu B 0OecriedeHnn yCTOMYMBOTO pa3BUTHs denoBedecTBa. [lonarue o
Hay4HbIX METOJAax IIO3HAHMA M METOJOJIOTMM HAy4HOro uccienoBanus. HayuHbie
MPUHIIMIIBL OPTaHU3alMi XUMHUYECKOro Mpou3BojACTBA. [IpoMbIlIeHHBIE CIIOCOOBI
MOJIy4YeHHUs BaKHEHMIIMX BELIECTB (HAa MpHUMEpEe MPOU3BOJACTBA aMMHaKa, CEPHOU
KHMCIIOTBI, MeTaHoua). [IpomblliuieHHbIE cIOCOOBI MOIYYEHHUS] METAJUIOB U CILJIaBOB.
XHUMHYECKOE 3arpsi3HEHME OKPYXKAOIIEW Cpenbl U ero nocieacrsus. Ponp xumun B
o0ecreueHny YHEPreTUYECcKoil 0€30MacHOCTH.

Xumuss W 300poBbe yenoBeka. JlekapctBeHHble cpenctBa. [lpaBuna
KCIOJIb30BAaHMS JIEKAPCTBEHHBIX MpenapaToB. Poiab XuMUM B pa3BUTUU MEIUIIUHBI.

XUMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIE 100aBku. Ponb xumuu B
o0ecrieueHnH MUIIEeBON OE30MaCHOCTH.

Kocmernueckne u mapdromepusie cpeactBa. beitoBas xumus. IlpaBuna
0€30IMaCHOTO HCIIOIH30BAHMS ITPENApaTOB OBITOBON XMMHUH B TIOBCSTHEBHOM JKHU3HH.

XuMHUST B CTPOUTENIBCTBE: BAXKHEHINIME CTPOUTEIbHBIE MaTepuaibl (IIEMEHT,
OCTOH).

Xumus B cenbckoM xo3siiicTBe. Oprannueckrue U MUHEpaIbHbIE YO0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalibl, Kpackd, CTEKJI0, KepaMHKa.
Marepuans! 11 21€KTpOHUKHA. HaHOTEXHOIOTHH.

PacuérHbie 3amaun.

Pacu€tpl: mMacchl BemecTBa WM 00bEMa ra3oB MO H3BECTHOMY KOJHYECTBY
BEIIECTBA, MAacCe WM 00BbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUHU BEIIECTB, MACCHI
(oOBEMa, KOIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIUU, €CJIM OJHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bE€Ma, KOJIMYECTBA BEUIECTBA) MPOAYKTA PEAKIMH, €CIIA OJTHO U3
BEILECTB JIaHO B BUJIE PAcTBOpa C OMNPENEIEHHON MacCOBOM J10Jie pacTBOPEHHOTO



BEIIECTBA, MACCOBOM JI0JIM U MOJISIPHOW KOHLIEHTpALlMU BEIeCTBa B PAacTBOpPE, JOJIH
BBIX0/1a MPOJIYKTA PEAKLUU OT TEOPETHUECKU BO3ZMOXKHOTO.

MexnpenMeTHbIe CBS3U.

Peanmzanust MeXpeIMETHBIX CBSI3€H MPU U3y4eHUH O0IIel U HeOpraHMYECKOU
xuMuu B 11 Kitacce ocymiecTBisieTcs Yepe3 UCMOoJIb30BaHUe KaK OOLIMX eCTeCTBEHHO-
HAyYHbIX NOHATUH, TaK U MOHATHH, IPUHATHIX B OTJIEJIbHBIX MPEAMETaX €CTeCTBEHHO-
HAy4YHOTO LMKJIA.

OOurre ecTecTBEeHHO-HAYYHbIC TMOHSATHSA: SBICHHE, HAYYHBIH (aKT, THIIOTE3a,
TEOpHsl, 3aKOH, aHalU3, CHHTE3, Kiaccu(uKauus, NEepHUOAMYHOCTb, HAOIIIOJICHHUE,
U3MEepEeHue, SKCIEPUMEHT, MOJIEIb, MOJICIIUPOBAHUE.

®dusnka: Marepus, MUKPOMHUP, MaKpOMHp, aTOM, 3JIEKTPOH, IPOTOH, HEHTPOH,
WOH, H30TOIbI, PaJUOAaKTUBHOCTb, MOJIEKYJa, IHEPreTUUECKUN ypOBEHb, BEILECTBO,
TeNo, O0BEM, arperaTHoe COCTOSIHHE BEIICCTBA, HWICAIBHBIN Tra3, (QU3NYECKUE
BEJIMYMHBI, €MHULIBI U3MEPEHUs, CKOPOCTb, IHEPIUs, Macca.

Buonorus: xierka, opraHusM, 3KocucreMa, ouocdepa, MetTaboIu3M, Makpo- u
MHUKPOAJIEMEHTBI, O€JNKH, >KUPBI, YIJEBOJIbI, HYKJICHHOBBIC KHCIOTHI, (EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IIOTOK SHEPIHH B HIKOCUCTEMAX.

I'eorpadus: MuHepalibl, TOpPHbIE HNOPOJbI, MOJIE3HbIE HCKOMAaeMble, TOIUIUBO,
pecypeBl.

TexHosorusa: XUMHUYECKas MPOMBIIUIEHHOCTh, METAJLUTyprHsi, CTPOUTENbHbIE
MaTepuasbl, CEIbCKOXO3SHCTBEHHOE IPOU3BOJICTBO, IHILIEBAs IPOMBIIIJIEHHOCTD,
(bapMmarieBTUYECKas] POMBILUIEHHOCTh, NPOU3BOACTBO KOCMETHUYECKUX IPENapaTos,
IIPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpUAIOB, 3JIEKTPOHHAs IMPOMBIIUIEHHOCTb,
HaHOTEXHOJIOTUH.



INIAHUAPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOI'PAMMBI 10 XUMHNU
HA VI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBILET'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBUM C€ CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTAaTOB OCBOEHUsl IpeaMmeTa «XHUMHUS» Ha YpPOBHE CPEIHEro
obmiero  oOpa3oBaHHS  BBIACICHBI  CICAYIONINE  COCTABIISIIOIIME:  OCO3HAHHE
OOyJaIONMUMUCST  POCCHMCKOW  TPaXXTaHCKOW  HWIACHTHYHOCTH; TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CaMOOIIPEIEIICHUIO; HAJIM4Yhe MOTUBALMHU K
Oo0y4eHHUI0; TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCA
NPUHATBIMH B OOIIECTBE TMpaBWJIaMH ¥ HOPMAMH  IIOBEACHHS; HAIWYHC
MIPABOCO3HAHUS, IKOJIOTUICCKOW KYIBTYPHI; CIOCOOHOCTh CTaBUTH IICJIM U CTPOUTH
KU3HCHHBIC TIJIAHBI.

JInyHOCTHBIE  pe3yNbTaTbl OCBOEHUS MpeAMeTa «XHUMHSD»  OTPaKaroT
cOpPMUPOBAHHOCTh OMbBITA I[MO3HABATEIBHOW M TMPAKTHUYECKON JesTeNbHOCTH
o0yJaromuxcs B MPoIiecce peaan3aui 00pa3oBaTeIbHON ACSITEILHOCTH.

JInyHOCTHBIE  pe3ysbTaTbl OCBOEHUS MpeAMeTa «XHUMHSD»  OTPakaroT
cOpPMUPOBAHHOCTh OMbBITA [MO3HABATENbHOW U TMPAKTHUYECKON JesTeNbHOCTH
o0yJaromuxcsi B TMPOIECCEe pealln3alui 00pa30BaTEIbHON JCSITEILHOCTH, B TOM
YHUCJIC B YACTHU:

1) rpa:kaaHCcKOro BOCIMTAHUSA:

OCO3HaHUsI O0YYaIOIIMMUCS CBOMX KOHCTHTYIIMOHHBIX MpaB W 00s3aHHOCTEH,
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY;

MPEACTABICHUSI O COIMAIBHBIX HOPMAaX U TPaBWIaX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH JEATEIBHOCTH MPHU CO3JaHUH YUeOHBIX
MIPOEKTOB, PEIICHUU Y4eOHBIX M TMO3HABATENbHBIX 33/1a4, BHIMOJHEHUH XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W MPUHUMAThb MOTHUBBI, HAMEpEHUs, JOTHKY H
apryMEHTHI IpYTUX MPH aHATN3€ PAa3IUYHbIX BUJIOB YU4EOHOMH J€ATEeIbHOCTH;

2) N1aTPMOTHYECKOT0 BOCIIMTAHMS:

[IEHHOCTHOTO OTHOUIIEHUSI K HCTOPUYECKOMY U HAyYHOMY HACIEIUIO
OTCUYCCTBCHHOM XMMHUU,

YBOKEHHUSI K TIPOIECCY TBOpPYECTBA B OO0JACTU TEOPHUH U MPAKTUYECKOTO
MPUIOKEHUS XUMHUH, OCO3HaHUS TOrO, YTO JAHHbIE HAyKU €CTb pe3yJibTaT
JUIMTENIbHBIX ~ HAOJNIOACHUHM,  KPOMOTIUBBIX  IKCIIEPUMEHTAIBHBIX  TTOHMCKOB,
MTOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTUKOB;

MHTEpeca U NMO3HABATEIbHBIX MOTUBOB B MOJYYEHHUH U MOCIEAYIOIIEM aHaIu3e
nH(OpMaLIUY O MEePEIOBIX JOCTHKEHUAX COBPEMEHHOW OTEUECTBEHHOM XUMUM,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

HPABCTBEHHOT'O CO3HAHMS, 3TUUECKOTO MTOBEICHHUS;



CIOCOOHOCTH OLIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMU SBJICHUSIMHU, U
IIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYACh HA MOpPAJIbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IOBEJEHHE U IOCTYNKH CBOMX TOBApUILEH C
MIO3ULMI HPABCTBEHHBIX WM IIPABOBBIX HOPM M C YYETOM OCO3HAHHS IOCIEACTBHUU
IIOCTYIIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHUsI IIEHHOCTEH 3/10poBoro u Oe3omacHoro oOpas3a  JKU3HH,
HEOO0XO/MMOCTH OTBETCTBEHHOI'O OTHOUIEHHS K COOCTBEHHOMY (HU3UYECKOMY MU
IICUXUYECKOMY 3/10POBBIO;

coOmrofienust mpaBui 0Oe30macHOro oOpalieHHsi C BellecTBaMU B OBITY,
ITIOBCETHEBHOM KU3HHU, B TPYIOBOM JECATENBHOCTH;

MOHUMAHMUSI LEHHOCTU TPaBUJ HMHIMBHUIYaJbHOTO U  KOJJIEKTUBHOTO
0€30I1aCHOT0 MOBE/ICHUS B CUTYALUSX, YTPOKAIOIIMX 30POBbIO M KU3HU JHOACH;

OCO3HAHMA TIOCIICACTBUH W HENPUATHS BPETHBIX NPUBBIYEK (ynmoTpeOieHus
QJIKOT0JI51, HAPKOTUKOB, KypeHUs);

5) TPy10BOr0 BOCIIUTAHMA:

KOMMYHHMKaTUBHOU KOMIIETEHTHOCTH B y4eOHO-HCCIIEe10BATENbCKOM
IeSTeTbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTHX BUAAX NEATEIHLHOCTH,

YCTaHOBKH Ha aKTMBHOE YYacCTHE B PELLIEHUU MPAKTUUYECKUX 3a/1ad COLUaIbHON
HaIPaBJIEHHOCTH (B paMKax CBOET0 Kjacca, IIKOJIbl);

MHTEpeca K MPAaKTUYECKOMY M3YYEHHIO Ipodeccuil pa3IuyHOro poja, B TOM
4lCJIe HA OCHOBE PUMEHEHUS IPEAMETHBIX 3HAHUN 110 XUMUHY;

YBaXXEHUS K TPy, JIOJSM TpyZla U pe3yibTaTaM TPYAOBOM AESITEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY  HMHJIMBHUIYaJbHOM  TpaeKTOpUU
oOpa3oBanus, Oyayuiei npodeccuu 1 peann3aluu COOCTBEHHBIX )KU3HEHHBIX IUIaHOB
C y4€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XHMMHH, HHTEPECOB M
notrpeOHOCTEH 001IecTBa;

6) 3K0JI0rH4eCcKOro BOCIIMTAHMS

HKOJIOTUYECKU LI€1eCO00pa3HOro OTHOLIEHHUS K HPUPOJE KaK MCTOYHHUKY
CYLIECTBOBAHMSI JKU3HU Ha 3eMIIE;

MOHUMAHMS TJO0ATFHOTO XapaKTepa OSKOJOTHMYECKHX MPOOJIeM, BIHSIHHUSA
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSHUE IPUPOIHOM U COLIMATIBHOM Cpeibl;

0CO3HaHMS HEOOXOJUMOCTH MCIIOJIb30BAaHUSI JOCTHKEHUNA XUMHHM JUIsl PELICHUs
BOIIPOCOB PallMOHAJIBHOTO IPUPOAOIIOIb30BAHNUS;

AKTUBHOT'O HEIIPUATHUS IEHCTBUM, IPUHOCAILNX BpEl OKPYKAIOIIEH IPUPOIHON
cpene, yMEHHs MPOTHO3UPOBATh HEOJIATONPUATHBIE HKOJOTHUYECKUE TIOCIECTBHS
IIPEANTPUHUMAEMBIX JEHCTBUI U IPENOTBPALLATD UX;

HaJIM4YUs Pa3BUTOIO SKOJOTMYECKOIO MBIIUIEHUS, YKOJIOIMYECKON KYJbTYPBI,
OIbITa JIEATEIBHOCTU IKOJIOTMYECKON HalpaBiICHHOCTH, YMEHUSI PYKOBOACTBOBATHCS
MMH B TI03HABATEIbHON, KOMMYHUKATUBHOW U COLMAIIBHOM MPAKTHKE, CIOCOOHOCTH H
YMEHUS aKTUBHO MPOTUBOCTOSATH UIEO0IOTUU XeMopoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:



MHUPOBO33PEHHUs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAayKU
1 OOILIECTBEHHOM MPAKTHUKH;

MOHUMAHUS CHeUMPUKH XUMHMM Kak HAayKHd, OCO3HaHMs €€ polu B
(GbOopMHpPOBaHUY PAIMOHAIBHOTO HAYYHOTO MBIIIICHHUS, CO3JAaHHH [EIOCTHOTO
IPEJCTAaBICHUS 00 OKpPY)KaloLIeM MHUpe Kak O €IMHCTBE IMPHPOJbl M 4YEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M peUIeHHH MpodJieM COXpaHEHHs
IIPUPOHOTO PAaBHOBECHS;

yOex1EHHOCTH B 0CO00I 3HAUMMOCTH XMMHUU JIsi COBPEMEHHON ITUBIITU3AIIH:
B €€ I'yMaHUCTUYECKON HAIPaBJICHHOCTH M Ba)XKHOW POJIM B CO3JJaHMM HOBOH 0a3bl
MaTepUabHON KYJIbTYpPbI, B PELICHUH TJI00aBHBIX MPOOJIEeM YCTONUYNBOIO pa3BUTHS
YeJI0BEYECTBA — CBIPHEBOM, DHEPreTHYECKOM, IHUINEBOM M  DKOJIOTHMYECKOU
0€30MaCHOCTH, B Pa3BUTHUM MEAMIMHBI, 00ECIICUCHUH YCIOBUH YCIICUIIHOTO TPyAa H
HKOJIOTUYECKU KOM(OPTHOM KU3HH KaXKI0TO YiIeHa OOIIECTBa,

€CTECTBECHHO-HAYYHONM TIPaMOTHOCTH: IIOHMMAHHsS  CYIIHOCTH  METOJOB
MO3HAHUS, WCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CHOCOOHOCTH HCIIOJI30BaTh
MoJiyJaeMble 3HAHWS JUIA aHAIM3a U OOBSCHEHHUs SIBICHUN OKPYKAIOLIETO MHpa H
IPOUCXOJAIIMX B HEM HM3MEHEHHH, YMEHHs JeaTb 0OOCHOBAaHHbBIC 3aK/IIOUCHMs Ha
OCHOBE Hay4HbIX ()aKTOB M MMEIOIIUXCS JAHHBIX C LENbIO MOJYyYEHHs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH  CaMOCTOSATENBHO HCIOJIB30BaTh XWMUYECKHE 3HAHHUS IS
pereHust Mpo0JieM B pealibHBIX KU3HEHHBIX CHUTYallUsX;

MHTEpEeca K NO3HAHUIO, UCCIIEN0BATENbCKON NEATEIIBHOCTH,

TOTOBHOCTM M  CHOCOOHOCTM K  HEMNpepbIBHOMY  OOpa30BaHUIO U
caM0oO0Opa30BaHUIO, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHMA 1O XHUMHUH B
COOTBETCTBHH C )KU3HEHHBIMHU MIOTPEOHOCTSIMU;

HMHTEpeca K OCOOCHHOCTAM TpyAa B pasinyHbIX cepax npodeccuoHalIbHON
JESATEIIBHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yibTaTbl OCBOCHHUS NMPOrpPaMMbl 110 XMMHHM Ha YpPOBHE
cpenHero o61iero 06pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE JUTS (dopMupoBaHus MHUPOBO33pEHUSA oOyuaromuxcs
MEXIUCUUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIEHAYUYHbIE IOHSTHS, OTpa)karoliue
LEJIOCTHOCTh HAy4YHOW KapTHMHBI MHpa U choneuuuky MeETOJOB IO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPIHUs, SBIICHUE,
mporece, CucTeMa, Hay4dHbIH (aKT, MPUHLMUI, THUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeI0OBaHNe, HAOII0IeHUE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHE);

yHHUBepcaibHble YyueOHble IeicTBHs (TO3HaBaTelbHbIE, KOMMYHUKATHBHBIC,
peryisTuBHbIe), oOecrneunBaronue GopMupoBaHre PYHKIIMOHATBHONW IPaMOTHOCTH U
COIMAIIEHOW KOMITETEHIINU 00YJarOIIUXCS;

CTIIOCOOHOCTh OOYYaIOLINXCS MCIIOJIb30BaTh OCBOCHHBIE MEKIMCIUIUIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS 1 YHUBEPCAIIbHbIE yUeOHbIE JEHCTBUS B O3HABATEIHHOM
U COLIMAJIbHOW MPAKTHUKE.



MeTaHpeI{MeTHHC pe3yIbTaTbl OTpaKar0T OBJAACHUC YHUBCPCAJIbHBIMU
y‘le6HBIMI/I IMMO3HABATCIbHBIMHA, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMUA HeﬁCTBHHMH.

Ilo3HaBaTeIbHBIE YHHBEPCATbHbIE YUeOHbIE el CTBHUS

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENIbHO  (QOpMYJMpOBaTH M aKTyaJlH3UpoOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCIATh IIeNIM JICATEIBHOCTH, 3a/laBas mapaMeTpbl W KPUTEPHH UX
JOCTUXKECHHSI, COOTHOCHTD PE3yJIbTAThI JCATCILHOCTH C TIOCTABJICHHBIMU IEJISIMH,

WCIIOB30BaTh TP OCBOCHUW 3HAHUM MPUEMBI JIOTHUYECKOTO MBIIIJICHUS:
BBIICTISITh XapaKTepHbIe MPU3HAKM MOHITHM M YCTaHABIMBaTh HX B3aHMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIONIUE TMOHATHS JII OOBSICHCHHS OTICIBHBIX (DaKTOB H
SIBIICHHI;

BBIOMPATh OCHOBaHUS M KPUTEPUU JJIA KJIACCU(UKAIMKM BEIICCTB H
XUMHUYECKUX PEAKIU;

YCTaHABIIMBATh  TNPUYUHHO-CIICJICTBEHHBIC CBSI3M  MEXKIYy  HM3y4acMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pacCyXJeHus (MHAYKTUBHbBIE, JEAyKTHUBHBIC, IO
AQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M TPOTHBOPEUHS B paccMaTPUBAEMBbIX
SIBIICHUSAX, (DOPMYITHPOBATH BBIBOBI U 3aKITIOUCHIS;

MPUMECHSITh B TPOIECCE IMO3HAHUS HUCIOJIb3YeMbIe B XUMHHU CHUMBOJIUYCCKUE
(3HaKOBBIC) MOJEIH, MPEOOPA30OBBIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYCCKUMA
3HaK (CMMBOII) AJIEMEHTa, XUMHUYecKasi (hopMylia, ypaBHEHHE XUMHUECKON peakiuu —
pU PEHICHUH Yy4YeOHBIX IMO3HABATEIBHBIX M MPAKTHYCCKUX 3a/1ad, MPUMCHSITH
Ha3BaHHBIC MOJICIbHBIC IPEICTABICHUS ISl BBISIBICHHUS XapaKTEPHBIX IPU3HAKOB
M3Y4aeMbIX BEIIECTB M XUMUYECKUX PEAKIIHIl.

2) 6a30BbIe HCCIEN0BATEIbCKHE 1eHCTBHS

BJIQJICTh OCHOBAMH METOJIOB HAYYHOT'O ITO3HAHUS BEIIECTB M XHUMHYCCKHX
peakuuii;

(dbopMynMpoBaTh LIETHU U 33Ja4l UCCIECTOBAHMS, UCIIOJIB30BATh MMOCTABICHHBIE U
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIE BOIIPOCHI B KAYeCTBE MHCTPYMEHTA O3HAHUS U
OCHOBBI JUTsl (DOPMHPOBAHUS THIIOTE3HI 110 TIPOBEPKE MPABUIHBHOCTH BBICKA3bIBAEMBIX
CYKJICHUU;

BJIQJICTh HABBIKAMH CaMOCTOSATEIBHOTO IUIAHHUPOBAHHUS W  TPOBEICHUS
YYEHUYECKUX HKCIEPUMEHTOB, COBEPILEHCTBOBaTh YMEHHUS HAOIIOAAaTh 3a XOJ0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTar, (OpMyIHpPOBAThH
0000IIEeHNST ¥ BBIBOJIBI OTHOCHTEIHHO JIOCTOBEPHOCTH PE3yJbTATOB HCCIICAOBAHMS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOJICIIAHHOM padoTe;

npuoOpeTaTh  OMBIT  YYEHWYECKOM  HCCIIEeNOBATENIbCKOW U MPOEKTHOU
JESTEIILHOCTH, TPOSBIISATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIILHOMY ITOUCKY
METOJIOB PCIICHUS MPAKTHYCCKUX 3a7ad, NPUMCHCHHIO Pa3IMYHBIX METOJIOB
MTO3HAHMS.

3) paGora ¢ unopmaumeii:



OPHCHTUPOBATbCSI B  PA3JIMYHBIX HMCTOYHUKaX uWHpopManuu (HAy4yHO-
MOMYJISIPHASL JIUTEpaTypa XUMHUECKOTO COCPIKaHUs, CIIPABOYHBIC TOCOOHS, PECYpPCHI
WuTteprnera), aHaM3UpoBaTh HWHDOPMANMIO pa3IMYHBIX BUIAOB W (opm
MIPEJICTABJICHMSI, KPUTUIECKH OIEHUBATH €€ IOCTOBEPHOCTh M HEIPOTHBOPEUHNBOCTH;

(bopMyIHpOBaTh 3aNpPOCHl M MPUMEHSTh PAa3JIMYHBIC METOJbI TPU TOUCKE U
orOope uH(popmanuu, HEOOXOAMMON [UIsi  BBINOJHEHHsS]  y4yeOHBIX  3ajad
OIPENIEIIEHHOTO THUIIA;

PUOOpETaTh OIBIT HCIOJB30BaHHUS ~HH(DOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U PA3JIMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMPATh  ONTHUMAaJbHYIO  (GOpMY  TpEACTaBICHHUS
uHpopmanuu (cxemsbl, rpaduKy, JUarpaMmbl, TaOIUIbI, PUCYHKHU U IPYTHE);

WCIOJIb30BaTh HAYYHBIN S3bIK B KA4eCTBE CPECTBA MPHU paboTe ¢ XMMHUSCKON
nH(pOpMaIel: MTPUMEHSITh MeKIIPEIMETHBIC ((PU3HUECKHUE U MATEMAaTHYECKHE) 3HAKH
Y CUMBOJIBI, (hOpMYITbl, a0OpEBUATYPBI, HOMEHKJIATYPY;

HCII0JIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIAAHOCTH.

KoMMmyHnKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY O0CYXTaeMO TEMbI B XOC TUAIOTa U/ U
AUCKYCCHH, BBICKA3bIBATb UACH, q)OpMy.]II/IpOBaTI) CBOM NPCIIOKCHHUA OTHOCUTCIIBHO
BBITIOJIHCHUA HpeZ[JIO)I(eHHOI;'I 3aJa4du,

BBICTYIIaTh C MPE3CHTAIMEl pe3yIbTaTOB II03HABATEILHOW JIESATEIHLHOCTH,
MOJIYYCHHBIX CAMOCTOSITEIILHO HIIM COBMECTHO CO CBEPCTHUKAMH IPH BBIMOJHCHUH
XUMHYECKOTO JKCIEPUMEHTa, MPAKTUYECKOW pabOThI MO HCCICIOBAHUIO CBOWCTB
M3Y4aeMbIX BEIICCTB, peaIH3alii y4eOHOTO MPOCKTa, U (DOPMYITHPOBATH BHIBOJIBI IO
pe3ysbTaTaM TPOBEACHHBIX HCCIICIOBAHUN ITyTEM COTJIACOBAHUS TO3HMIIMA B XOJE
oOCy>XJeHHUs 1 0OMEHa MHEHUSIMHU.

Pel"y.]'lﬂTI/IBHble YHUBEpPCAJIIbHBIC y‘{eﬁﬂble JeCTBUA:

CaMOCTOSITEJIBHO IUIAHUPOBAaTh M OCYLIECTBJIATH CBOI I103HABATEIBHYIO
JEATEIIBHOCTh, OmIpenersss €€ Lend W 3aJa4yd, KOHTPOJIMpPOBaTh U II0 MeEpe
HEOOXOJMMOCTH  KOPPEKTUPOBATh MpeJIaraeéMblii  alrOpUTM  JCHCTBUH  NpH
BBIMIOJIHEHUM Y4eOHBIX M  HCCIIEAOBATEeNbCKUX 3ajad, BbIOMpaTh Hauboiee
3¢ GEeKTUBHBIN CIIOCOO UX pelIeHHs ¢ YYETOM MOTy4Y€HHUs! HOBBIX 3HAHUH O BElIecTBaxX
U XUMUYECKUX PEAKIUAX;

OCYHICCTBIATE CAMOKOHTPOJIb JCATCIBHOCTH Ha OCHOBC CaMoOaHalin3a U
CaMOOLICHKH.



INPEAMETHBIE PE3YJIBTATbBI

IIpenmeTHble pe3ysbTaThl OCBOCHUS MPOTpPaMMbl IO XUMHUHU Ha YriayOJIEHHOM
YPOBHE Ha YPOBHE CpPEIHEro OOILIero oOpa3oBaHMs BKIIIOYAIOT CHENU(HUECKHE I
yueOHOro npenMeTa «XHUMHUs» HaydyHbIe 3HAHHS, YMEHUS M CHOCOOBI JACWCTBUH 1O
OCBOEGHHIO, MHTEpIpETaluy M NpeoOpa3oBaHUIO 3HAHUM, BBl AEATEIBHOCTH IO
MOJy4eHUI0O HOBOTO 3HAHUSA M MPUMEHEHMIO 3HAaHUM B Pa3IUYHBIX Yy4eOHBIX
CUTYyallUsiX, @ TAKXKE B PEANbHBIX KM3HECHHBIX CUTYyalUsAX, CBSI3aHHBIX ¢ XHUMHEH. B
IIporpamMMe 10 XUMHHU IPEIMETHBIE Pe3yJIbTaThl IPEACTABIEHBI 110 I'0JIaM U3y4YEHHs.

10 KITIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUA Kypca «OpraHnyeckas XUMHsD» OTPAKAOT:

c(OPMUPOBAHHOCTh TMPEACTABICHUI: O MECTe M 3HAUYCHUU OPTaHUYCCKOU
XUMHH B CHCTEME CCTECTBCHHBIX HAyK M €€ poJii B OOSCIEUYCHHH YCTOWYMBOTO
pa3BUTHS YENIOBEYECTBA B PEIICHUU MPOOJIEM IKOJIOTUYECKOM, IHEPreTHYEeCKOH U
MUIIeBOM O€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, CO3JAaHUHM HOBBIX MaTEpHAlIOB,
HOBBIX MCTOYHHMKOB YHEPTUH, B 00CCIICUCHUH PAIMOHAIBHOTO MPUPOIONIOJIb30BAHUS,
B (OpMHpPOBAaHMHM MHPOBO33PCHHUS H OOMIEH KyJabTyphl 4YEIIOBEKa, a TaKXKe
AKOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U IPUPOJIHOM Cpelie;

BJIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHMH,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIINe MOHATHS — XUMHUYECKUM 3JIEMEHT, aTOM, SIAPO M AJICKTPOHHAS
o0oJI04Ka aroma, s-, p-, d-aTOMHBIC OpOUTAIH, OCHOBHOE ¥ BO30YKIEHHOE COCTOSTHHS
aToMa, TrUOpuAM3alMs aTOMHBIX oOpOuTaneil, HOH, MOJIeKyla, BaJICHTHOCTD,
3JEKTPOOTPULATENBHOCTD, CTENIEHb OKUCIICHMS, XUMHUUYECKasl CBSA3b, MOJIb, MOJISIpPHAS
Macca, MOJISIPHBIA 00BEM, YTIEpOdHBIA CKelleT, (ZYHKIMOHAbHAS TPYIIa, paauKal,
CTPYKTypHBIC (OpMYJIBI (pa3BEPHYTHIC, COKpAINICHHBIE, CKEJCTHBIC), H30MEpPHS
CTPYKTypHass U TMPOCTPAHCTBEHHasi (reoMeTpuyeckasi, ONTHUYECKas), H30MEpHI,
TOMOJIOTUYECKHM PsZ, TOMOJIOTH, YIIE€BOAOPOABI, KUCIOPOA- U a30TCOAEpIKaIINe
OpraHWYEeCKUe  COCJAMHEHHUS,  MOHOMEp, TOJUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIPDHBIE COEIMHEHUS; TEOPUH, 3aKOHBI (mepuoaundeckuil 3axon J[. U.
MengeneeBa, Teopusi CTpoeHHsI opranudeckux BemectB A. M. byrneposa, 3akoH
COXpPAHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPALLEHUS SHEPIUH MpPU
XUMUYECKUX  PEaKIMsIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH  SI3BIK  XHMUH,
MHUPOBO33PEHUYECKHE 3HAHMS, JEXKAllie B OCHOBE IMOHUMAHHS TPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SBJICHUM; MPEJICTABICHUS O MEXaHU3MaX XUMHYECKUX
peakuuii, TepMOJUHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSX X MPOTEKAHUS, O
B3aMHOM BJIMSHUM aTOMOB U TPYyNI aTOMOB B MOJIeKyJaX (MHAYKTUBHBIA H
Me3oMepHbId 3 dekTr, opuenTanthl | u Il poma); dakronorudeckue CBEACHHS O
CBOMCTBax, COCTaBe, TOJY4YCHHMH | O€30MacHOM HKCIOJb30BAaHUU BaXXHEHIITUX
OpPraHMYECKUX BEHIECTB B OBITY W MPAKTUYECKOW NEATEIBHOCTH YEIOBEKa, OOLIUX
Hay4HBIX MPUHIMUIAX XUMUYECKOTO MPOM3BOJICTBA (Ha MpUMEpEe MPOU3BOICTBA
MeTaHoJIa, epepadoTku HeTH);

cOpPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIE NPHU3HAKU TOHATHUH,
yCTaHaBJIMBaTh WX B3aUMOCBS3b, HMCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS IpPHU
ONMCAaHUM COCTaBa, CTPOEHHUS U CBOMCTB OPraHUYECKUX COECIMHEHHUI;



c(hOpPMUPOBAHHOCTH YMEHUI:

HCIIO0JIb30BaTh XUMHUYECKYK0 CHMBOJIMKY JUISI COCTaBJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX W CKEJETHBIX) (OPMYN OpPraHHYECKUX
BELIECTB;

COCTABJISITh YPABHEHUS XUMHUYECKHUX PEAKUUA U PACKpPbIBATh HUX CYIIHOCTH:
OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX peakuuit MIOCPEJICTBOM COCTaBJICHUS
AJIEKTPOHHOTO OajaHca ATUX PEaKINid, peaKnii HOHHOTO OOMEHa IMyTEM COCTABIICHHS
UX MOJIHBIX U COKPAUIEHHBIX HOHHBIX YPABHEHMUI];

M3TOTaBIMBATh MOJEIN MOJIEKYJl OPTaHUYECKHUX BEIIECTB JJIsl UIUTFOCTPAIUU UX
XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHHIl: YCTaHABIMBATH MPHUHAICKHOCTh H3YUCHHBIX
OPraHMYECKHUX BEUIECTB [0 HX COCTaBy M CTPOCHUI0 K ONPEACIEHHOMY
KJIAcCy/TpylIie  COCJAMHCHWU, JlaBaTh WM HA3BaHUS TI0 CHCTEMAaTHYCCKOM
nomenknarype (IUPAC) u npuBOAUTH TpUBHAIbHBICE HA3BaHUS ISl OTIEIbHBIX
[IPE/ICTaBUTENIEH OpPraHMYECKUX BELIECTB (ITUJIEH, AlleTWJIEH, TOJIYOJl, TJIMIIEPHH,
STHJICHIJIUKONb, (EeHON, (QOpMaibAerujl, aneTadbJeTHll, aleToOH, MypaBbUHAS
KHCJIOTA, YKCYCHasl KHCIJIOTa, CT€apUHOBAsl, OJEMHOBAs, MaJbMUTHUHOBAs KHUCIOTHI,
TNIMLWH, alaHuH, ManbTo3a, (PYKTO3a, AHWIWH, TUBUHUJ, HW3OMpPEH, XJOPOIPEH,
CTHPOJI U ApYyTHUE);

cOPMHPOBAHHOCTh yYMEHHUSI ONPEACTATh BHUJ XUMHUYECKOW CBS3M B
OPraHMYECKUX COCJAMHEHUAX (KOBaJIEHTHass M HWOHHAs CBA3b, O- M T-CBA3b,
BOJIOPOJHAS CBSI3b);

cOPMUPOBAHHOCTh YMEHUS TPUMEHATH TMOJIOKEHUS TEOPUU CTPOCHHUS
opranudeckux BemectB A. M. BytnepoBa st 0ObSCHEHHsSI 3aBUCHMOCTH CBOMCTB
BELIECTB OT UX COCTaBA U CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTEepPH30BaTh COCTaB, CTPOCHHE, (pU3NUECKHe
U XUMHUYECKHE CBOICTBA TUINHMYHBIX IHPEICTABUTENIEH PpA3JIMUHBIX KJIAcCOB
OpPraHMYECKUX BEIIECTB: AJIKAHOB, LIUKJIOAJIKAHOB, AJIKEHOB, AJKaJHEHOB, AJIKUHOB,
apoOMaTHUYECKHX YIIEBOJOPOAOB, CIHMPTOB, AallbJETUI0B, KETOHOB, KapOOHOBBIX
KHCIIOT, TPOCTBIX U CIOXHBIX J(QHUPOB, >XUPOB, HUTPOCOCAMHEHUH U aMHUHOB,
aAMUHOKHCIIOT, OENIKOB, YIJIeBOJOB (MOHO-, IU- U MOJIUCAXAPUIOB), HILTIOCTPUPOBATD
TFEeHETUYECKYIO CBSI3b MEXJIYy HUMHM YPaBHEHMUSIMM COOTBETCTBYIOIIMX XHMHUYECKUX
PEaKIHii C UCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

cOpPMUPOBAHHOCTh YMEHHUS TOATBEPKAATh HA KOHKPETHBIX MpHUMepax
XapakTep 3aBHCUMOCTH PEaKIIMOHHOW CIIOCOOHOCTH OPraHMYECKHX COCIUHEHUU OT
KpaTHOCTHU U TUIIA KOBAJIEHTHON CBSI3U (G- U T-CBSI3U), B3aUMHOT'O BIUSHUS aTOMOB U
Ipynm aTOMOB B MOJIEKYJIaX;

c(OPMUPOBAHHOCTh YMEHUSI XapaKTepPH30BaTh MCTOYHUKH YTIIEBOAOPOTHOTO
CBIpbs (HEPTH, MIPUPOAHBII Ta3, yroiyb), CIOCOOBI ero mepepaboTKU U MPAKTUYECKOE
[IPUMEHEHHE IPOAYKTOB NIEpepaboTKu;

c(OpPMUPOBAHHOCTh BIIAJICHHUS CHCTEMOH 3HAHWH O €CTECTBCHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOMIOJECHUHM, WU3MEPEHUH, MOJEIUPOBAHUU, SKCIIEPUMEHTE
(pealbHOM U MBICIICHHOM) U YMEHHS PUMEHSTh 3TH 3HAHUS,



c(OpPMUPOBAHHOCTh YMEHHS MPUMEHATH OCHOBHBIE OMEPALUU MBICIUTEIbHOM
NEATEIPHOCTH — aHaJIM3 M CHHTE3, CpaBHEHHE, OOOOIICHHME, CHCTEMaTH3alIMIO,
BBISIBJICHUE NPUYMHHO-CJIEJACTBEHHBIX CBA3EH — JJISI M3YYEHHUSI CBOMCTB BEILECTB U
XUMHYECKUX PEAKIIU;

c(OPMUPOBAHHOCTh YMEHHI: BBISIBIATH B3aMMOCBS3b XMMHUECKHUX 3HAHHUM C
MOHATUAMM W MPEJICTABICHUSMH JPYIMX E€CTECTBEHHO-HAYUYHBIX IPEAMETOB IS
0ojee OCO3HAHHOTO TIOHMMAaHHUs CYIIHOCTH MAaTepUAIBHOTO EIUHCTBA MUPA,
WCIOJIb30BaTh CHUCTEMHBIC 3HAHUS TI0 OPTaHWYECKOH XUMHUU I OOBSCHEHUS H
MIPOTHO3UPOBAHUS ABJICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(OpMUPOBAHHOCTh YMEHUI: MPOBOIUTEH PACYETHl IO XUMHUECKUM (hopMyram
U ypaBHEHUSM XUMHUYECKHX pEaKIUWd C HCIOJIb30BaHUEM (PU3UUYECKUX BEITUYHH
(Macca, 00BEM Tra30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOMIUX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PAacu€Thl IO HAXOXJICHUIO XHUMHYECKON (HOPMYJIBI
BEILECTBA IO U3BECTHBIM MAaCCOBBIM JIOJISIM XUMHUYECKHX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

c(hOPMUPOBAHHOCTh YMEHUH: TIPOTHO3UPOBATH, AHATM3UPOBATH M OICHUBATH C
MTO3HIIMKA YKOJIOTHIECKON O€30MaCHOCTH IMOCICACTBUS OBITOBOM M IMTPOM3BOACTBEHHON
NEATEILHOCTH YeJIOBEKa, CBSA3aHHOM C TepepabOTKOM BEIIEeCTB, MCIOJIb30BaTh
MOJIYYCHHBIC 3HAHUS JJIsi TMPHUHSATHS TPAMOTHBIX pEUIEHUN TpoOJeM B CUTyaIUsX,
CBSI3aHHBIX C XMMHUCH;

c(OPMUPOBAHHOCTh YMEHHUH: CAMOCTOSTEIBHO IUIAHHPOBATh H IPOBOIHTH
XUMHYECKHUH SKCTIEPUMEHT (MIOIy4€HHE U U3YUeHHE CBOWCTB OpPraHMYeCKUX BEUIECTB,
KauyeCTBCHHEIC peakuu yIJ€BOJOPOIOB Pa3IMYHBIX KJIacCOB u
KUCJIOPOJCOAEPKAIIMX OPraHUYECKUX BEIIECTB, PEIICHUE HAKCIEPUMEHTAIbHBIX
3a/lad 1O PACIO3HABAaHUIO OPraHUYECKHX BEIIECTB) C COOJIIOJCHUEM IpaBUII
Oe3omacHOro oOpalieHus C BelecTBaMH U JIaOOpPaTOpHBIM  00OpYIOBaHHUEM,
(dbopMyIHUpOBaTh 1IEeNb UCCIECOBAHMS, MPEACTABIATH B pa3NTUYHON (hopMe pe3yIbTaTh
SKCIEPUMEHTA, AHATTM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTH YMEHUH:

coOMIOAaTh MpaBWJIa IKOJIOTMYECKU II€JIeCOO00Pa3HOro MOBEACHUS B OBITY H
TPYIOBOM JEATEIbHOCTH B LEISAX COXPAHEHMS CBOErO 3/I0POBbS, OKpYyKarouen
MPUPOIAHOMN CpelIbl U JOCTUKEHHS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OIACHOCTh TOKCHUYECKOrO0 JECHUCTBUS HA JKUBBIE OPraHU3MBbI
onpeAeIEHHBIX OPraHUuYeCKUX BEIIECTB, MOHMMAas cMbIci nokasatens [1/1K;

aHAJIM3UPOBATh I1EJIECO00PAa3HOCTh TNMPUMEHECHHS OPraHUYECKHX BEIIECTB B
MIPOMBIIIIJICHHOCTH ¥ B OBITY C TOYKH 3PCHHS COOTHOIIICHHUS PUCK-TI0JTH3a;

cOPMUPOBAHHOCTh yYMCHHI: OCYIICCTBISATh IICJICHANIPABICHHBIA TIOUCK
XUMHYECKON MHGPOpMAIMU B PA3IMYHBIX HCTOYHHMKAX (Hay4yHas M y4ueOHO-HaydHas
JTuTepaTypa, CpeacTBa MaccoBoil MHGpopmaiuu, MHTepHeT U Ipyrue), KpUTHYECKU
aHAIM3UPOBATh XUMHUYECKYI0 MH(MOpMaINio, iepepadaThiBaTh €€ M HUCIOJIb30BaTh B
COOTBETCTBHHM C [TOCTABJIEHHON yueOHOMI 3a1aueil.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O01as u HeopraHu4eckast XuMus»
OTPAKAKOT:



Cc(OPMHUPOBAHHOCTh IPEJCTABICHUI: O MaTepUaIbHOM €JUHCTBE MHDA,
3aKOHOMEPHOCTSX U IT03HABAEMOCTH SIBJICHUH MIPUPOABI, O MECTE U 3HAYCHUHN XUMHHU
B CHUCTEME €CTECTBEHHBIX HayK M €€ pOoJu B OOECIEUEeHUU YCTOMUMBOIO pa3BUTHS, B
peLIeHUH NPOOJIEM DKOJOTUYECKOM, YHEPreTUYeCKON M IHIIEBONH O€30M1acHOCTH, B
Pa3BUTUH MEIULIMHBI, CO3JAHUM HOBBIX MATE€PHAJIOB, HOBBIX UCTOYHUKOB DHEPIUH, B
oOecreyeHU  palMOHAIBHOTO  IPUPOJOIONIB30BaHMA, B (POpMHUPOBAHUU
MHUPOBO33pEHUS U OOmEeH KyJabTyphl 4YEJIOBEKa, a TaKXKe OSKOJOTHYECKU
00OCHOBaHHOT'O OTHOIIEHHS K CBOEMY 30POBbIO U IPUPOIHON Cperie;

BIQJICHHE  CHCTEMOM  XMMHMYECKMX  3HAHMH,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraroIUe MOHATUS — XUMUYECKUI 2JIEMEHT, aTOM, AP0 aTOMa, U30TOIIbI,
JIEKTpOHHasi o00oj04ka aroma, s-, p-, d-aroMHble OpOUTaIM, OCHOBHOE M
BO30Y)XKIIEHHOE COCTOSIHUSI aTroMma, THOpHIW3alis AaTOMHBIX OpOWTanel, WOH,
MOJIEKYJIa,  BaJEHTHOCTb,  JJIEKTPOOTPHULATEIBHOCTb,  CTENEHb  OKUCIICHUS,
XUMHYecKass CBsA3b  (KOBaJICHTHAas, MOHHAs, METaJNIM4ecKas, BOJOPOIHAs),
KpUCTAINIMYECKasl  pemérka, XUMHUYEcKas peaklMs, pacTBOp, d3JIEKTPOJIMTHI,
HEAJIEKTPOJIUThI,  AJIEKTPOJIMTUYECKAss  JAUCCOLMAIMsS, CTENEHb JUCCOLUAIUH,
BOJIOPOJIHBIA  IOKa3aTelb, OKUCINUTENb, BOCCTAHOBUTENb, TEIJIOBOM 3(PQeKT
XMMHMYECKON pEakLUH, CKOPOCTb XMMHYECKOM pPEaKLMH, XUMHUYECKOE PaBHOBECHE;
TEOPUHU U 3aKOHBI (TEOPUS AMEKTPOIUTUYECKON TUCCOLMALINY, TEPUOIUIECKUI 3aKOH
J.. MenneneeBa, 3aKOH COXPAaHEHMs MAacChl BEIECTB, 3aKOH COXpPAaHEHUA U
MIPEBPALICHUS] PHEPTrUU MpPU XUMHUYECKUX PEAKIUAX, 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH [CHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKUI S3BIK
XUMHH, MUPOBO33PEHUECKNE 3HAHNUS, JIEKALIUE B OCHOBE IOHMMAHHUS IPUYUHHOCTH U
CUCTEMHOCTH XUMHYECKHX SIBICHUN; COBPEMEHHBIE INPEJCTABJICHUS O CTPOEHHUU
BELIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJISIPHOM U HAJMOJEKYJISPHOM YpPOBHSX;
IIPEJCTABICHUST O MEXaHM3MaX XHMHMUYECKHUX PpEaKlUMi, TEpMOAMHAMHUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTAX HX IIPOTEKaHUs, O XWMHUYECKOM paBHOBECHH,
pacTBOpax M IHCIEPCHBIX CHCTeMax; (PaKTOJOTHYECKHE CBEIEHUS O CBOWCTBAX,
COCTaBe, MOJIY4YE€HUU U O€30MaCHOM MCIIOJIb30BAaHUM Ba)KHEHIINX HEOPraHMYeCKUX
BEIIECTB B OBITY M MPAKTHUYECKOW JESATEIbHOCTH 4YEJIOBeKa, OOIIMX Hay4dHbIX
IIPUHLIMIIAX XUMUYECKOTO IIPOU3BOJICTBA;

Cc(OPMHPOBAHHOCTh YMEHHMIA: BBIABISATH XapaKTEpHbIE NPU3HAKUA TOHSATHH,
YCTaHABJIMBATh HX B3aUMOCBS3b, HCIIOJB30BaTh COOTBETCTBYIOILME IOHSTHUS IPU
OIMCAaHNU HEOPTAaHUYECKUX BEILECTB U UX IIPEBPAILCHUI;

C()OPMHUPOBAHHOCTb YMEHMS MCIIOJIb30BaTh XMMHUYECKYK) CHMBOJIUKY JUIs
cocraBieHuss  (opMys  BEIIECTB M  YpaBHEHUH  XMMMYECKHUX  PEaKIuil,
cucremarnueckyro HoMeHkIaTypy (IUPAC) um TpuBHManbHble Ha3BaHUS OTIENbHBIX
BELICCTB;

Cc(OPMHUPOBAHHOCTh YMEHUS ONPEEATh BAJCHTHOCTh U CTENEHb OKHUCICHHUS
XUMHUYECKUX D3JIEMEHTOB B COEJUHEHMSX, BUJ XUMHYECKON CBS3U (KOBaJIEHTHaf,
MOHHAsl, METAININYECKasi, BOJOPO/IHAsS), TUIl KPUCTAININYECKON PEIIETKY KOHKPETHOTO
BELIECTBA;



Cc(OPMHUPOBAHHOCTh YMEHMS OOBSCHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BUJIA XUMHUYECKOH CBSI3M U THUIA KPUCTAJUIMYECKON PEeIIETKH, OOMEHHBIN U JJOHOPHO-
aKLENTOPHBIM MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOH CBSI3U;

c(OPMHPOBAHHOCTh YMEHHIA: KIacCU(PUIMPOBATH: HEOPraHMYECKUE BEIIECTBA
[0 UX COCTaBY, XUMUYECKUE PEAKLUHU IO PA3JIMYHBIM MPU3HAKaM (YUCIY U COCTaBY
pearupyoomux BEIIECTB, TEIUIOBOMY 3(G¢eKTy peakluud, H3MEHEHHUIO CTeleHeil
OKHUCJIGHUS D3JIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTajau3zaTopa U Jpyrue);
CaMOCTOSITENIFHO BBIOMPATh OCHOBAHHS U KPUTEPUH IS KIacCU(PUKAUHN U3ydaeMbIX
BELIECTB U XUMUYECKHUX PEAKIINA;

c(OPMHPOBAHHOCTb YMEHUS PACKPbIBATh CMBICI MEpHOUecKoro 3akoHa Jl. 1.
MeHjieneeBa U JI€MOHCTPUPOBATh €r0 CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IIPOrHOCTUYECKYIO (PYHKIIMH;

c(OPMHPOBAHHOCTh YMEHUI: XapaKTepU30BaTh SJICKTPOHHOE CTPOSHHE aTOMOB
U HOHOB XMMMYECKHX DJIEMEHTOB IEPBOro—4eTBEépToro nepuonos llepmonnueckoit
cuctembl J[.MI. MenneneeBa, HUCHOJB3ys IOHATHS <«OHEPrEeTUYECKHUE YPOBHUY,
«QHEpPreTU4YecKne TOAYPOBHU», «S-, pP-, d-aTOMHBIE OpOWUTANIN», «OCHOBHOE W
BO30Y)X/IEHHOE HHEPreTUUECKUE COCTOSHHUS aToMa»; OOBSACHATH 3aKOHOMEPHOCTH
U3MEHEHHsI CBOMCTB XMMHYECKHMX JJIEMEHTOB M MX COCIMHEHUH II0 IEpUOAaM H
rpynmnaM Ilepuonnueckoin cucremsl . M. MenneneeBa, BaJeHTHbIE BO3MOYKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHS UX 3JIEKTPOHHBIX 000JI0YEK;

COPMHPOBAHHOCTh ~ YMEHHMIA:  XapaKTepu3oBaTh  (OMHUCHIBaTH)  oOIIHe
XMMHMYECKHE CBOWCTBA BEILECTB Pa3JINYHBIX KJIACCOB, MOATBEPKAATH CYLIECTBOBAHHE
TEHETUYECKOM CBSA3M MEXy HEOPraHMYECKUMHM BEIIECTBAMHU C ITOMOLIBIO YPABHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

cOPMHPOBAHHOCTH ~ yYMEHHUS  PACKPBIBaTh  CYIIHOCTB:  OKHCIIHTEIBHO-
BOCCTAHOBUTENIBHBIX PpEaKIUil MOCPEICTBOM COCTABJIECHUS 3JIEKTPOHHOIO OayaHca
TUX peaklHi; peakuuid HOHHOrO OOMEHa MyTEM COCTaBJIEHUS MX IOJHBIX H
COKpAILEHHBIX HMOHHBIX YPaBHEHU; peakuuin TUPOJIN3A; peakuuin
KOMILIEKCO00pa3zoBaHus (Ha IpUMepe THIPOKCOKOMIUIEKCOB LIMHKA U aJIIOMUHMSA);

C(OPMHUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH HIPOTEKaHUs
XMMHMYECKUX peakuuid ¢ Y4ETOM MX DHEPreTUYECKUX XapaKTEPUCTHK, XapakTep
M3MEHEHHUS CKOPOCTH XMMUYECKOM peakluy B 3aBUCUMOCTH OT Pa3JIMYHBIX (aKTOPOB,
a TaK)K€ XapaKTep CMELICHUS XUMHUYECKOI'O PaBHOBECHUS M0 BIUSHUEM BHELIHUX
BozaeiicTBul (mpunnun Jle [larense);

c(OPMHUPOBAHHOCTh YMEHUS XapaKT€pPU30BaTh XUMUYECKHUE PEAKLINY, JISKAIIIHNE
B OCHOBE MPOMBIIIICHHOTO MOJIyYeHHsI CEPHOM KHCIOTHI, aMMHaKa, 00IIie HAayYHbIE
INPUHLMIIBI  XUMUYECKUX  IPOU3BOJCTB;  LEIECOOOPa3HOCTb  MPUMEHEHMS
HEOPraHMYeCKUX BELIECTB B IPOMBIIUIEHHOCTH M B OBITY C TOYKH 3pEHUS
COOTHOILIEHUS PUCK-I10JIb34;

c(OPMHPOBAHHOCTh BIIQJCHUS CHCTEMOW 3HAaHMA O METOJaX HAyYHOTO
[IO3HAHUS SBJICHUM NpUpPOAbl — HAOJIOJIEHUE, H3MEPEHHUE, MOJEIUPOBAHUE,
HKCHEPUMEHT (peaJIbHbI U MBICJIIEHHBIN), HCHOJIb3YEMbIX B €CTECTBEHHBIX HAYyKaXx,
YMEHMSI IPUMEHATH 3TU 3HAHUS IPU IKCIEPUMEHTAIbHOM HCCIIEJOBAHUM BELIECTB U



Ui OOBSCHEHUS! XUMUYECKUX SBICHUH, UMEIOIUX MECTO B MPUPOJIE, MPAKTUYECKOM
NEeSATEIbHOCTH YEJIOBEKA U B IIOBCEIHEBHOM KU3HMU;

c(OPMHPOBAHHOCTh YMEHUS BBISBISATH B3aMMOCBS3b XMMHUYECKHX 3HAHHHA C
HNOHATUSIMU U IPEJICTaBICHUSIMH JAPYTUX E€CTECTBEHHO-HAYUYHBIX IPEIMETOB JUIs
0oJ1ee OCO3HAHHOTO TOHUMaHUs MaTepUaIbHOIO EAMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHSI IPOBOAUTH PACUETHI: C UCIOIB30BAHUEM MOHSATHI
«MaccoBasi [JI0Ji1 BEIECTBA B PACTBOPE» U «MOJIApHAs KOHLEHTPALUA»; MAacChl
BelIeCTBA MM O00bEMA ra3za IO HU3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WIH
00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEILIECTB; TEIJIOBOro 3 dexTa peakiuuu;
3HAQUYE€HHUS] BOJOPOAHOTO IOKAa3aTeslsi PacTBOPOB KHUCIOT W IIEJIOYEl C H3BECTHOM
CTEMEHbIO TUCCOIMAINN; MAacChl (00bEMA, KOIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIHH,
€CJIM OJTHO U3 MCXOJHBIX BEIIECTB JaHO B BUJE PACTBOPA C ONpPEEIEHHON MacCOBOM
J0JI€ll pacTBOPEHHOIO BEUIECTBA WM JAaHO B HU30BITKE (MMEET MPUMECH); JOJH
BBIXOJIa MPOJIyKTa peakiuu; 00bEMHBIX OTHOIICHUH ra30B;

C(OPMHPOBAHHOCTh YMEHHA: CaMOCTOSTEIBHO IUIAHUPOBATh W TIPOBOAMTH
XUMHAYECKHI SKCIIEPUMEHT (IIPOBEIECHUE PEaKIUii HOHHOTO 0OMEHa, OATBEPKICHUE
KaueCTBEHHOI0 COCTaBa HEOPraHUYECKUX BEILIECTB, ONPENEICHUE CPelbl pacTBOPOB
BEIIECTB C MOMOIIBIO WHAMKATOPOB, M3yUEHUE BIUSHUSA Pa3NUYHBIX (HaKTOPOB Ha
CKOPOCTb XMMMYECKOH pEaKIMH, pEIICHHE SKCIEPUMEHTAIbHBIX 3334y [0 TeMaM
«Metambly u «Hemeramnsl») ¢ coOMOACHNEM MpaBWil OE30MACHOTO OOpaIIeHUus C
BEIIECTBAMU M J1a0OpaTOPHBIM 000pyI0OBaHHEM, (POPMYIIHPOBATH IEJTb UCCIICIOBAHUS,
MPEJICTaBIATh B pasNu4yHON (opMe pe3yabTaThl HKCIEPUMEHTa, aHAIW3HPOBATh U
OLICHUBATh UX JIOCTOBEPHOCTD;

c(hOPMUPOBAHHOCTh YMEHHUI: COOJIFO/IaTh MPABHJIA TOJIH30BAHUS XUMHUYECKOM
MOoCyZIol W JTabopaTOpHBIM 00OpYyAOBaHHEM, OOpalleHHs C BEIIECTBAMHU B
COOTBETCTBHUM C HWHCTPYKLUUSMU IO BBIIOJHEHUIO JIaDOPATOPHBIX XUMHUYECKHX
OTIBITOB, JKOJIOTMYECKU I€JIeCO00pa3HOro TMOBeACHHs B OBITY U TPYIOBOM
NESITEIbHOCTH B LIEJSAX COXPAHEHUS CBOErO 3[0POBBS, OKPYXAroUled HpUpOIHOI
cpenbl M JIOCTH)KEHUS €€ YCTOMYMBOIO pa3BUTHUSA, OCO3HABaTh OMNACHOCTH
TOKCHUYECKOr0 JEHCTBUS HA JKHUBBIE OPraHU3Mbl OINPEAEIEHHBIX HEOPraHUYECKHX
BEILIECTB, MOHMMas cMbIica nokazarens [1/1K;

c(OPMHPOBAHHOCTh yYMEHHUH: OCYIIECTBIATH IIEJICHANPABICHHBIA TTOMCK
XUMHAYECKOH MH(OPMAIMK B Pa3IMYHBIX MCTOYHHMKAX (HAyYHAs U y4eOHO-HAydHAS
TuTepaTypa, CpelacTBa MaccoBoil MHGpopmaiuu, MHTepHeT U Ipyrue), KpUTHYECKU
aHaAIIM3UPOBaTh XUMHUYECKYI0 MH(MOpMaluio, iepepabaTeiBaTh €€ U HUCIONb30BATh B
COOTBETCTBHHM C [TOCTABJIEHHON yueOHOMI 3a1aueil.
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4.1 A LA .b 12
MITHBL AMITHOKHEIOTHL. HEH https://m.eds00.ru/d69df650
Hroro no pazneny 12
Paspnen 5. BeicOKOMOJIEKY/ISIpHbIE COCAUHEHUS
5.1 BricokoMomekyIapHbIe COSINHEHUS 6 bubmorexa HOK
' yip a https://m.edso00.ru/d69d{650
Uroro no pazneny 6
OBHLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KUIIACC

KosmuecTBo yacoB DJIEeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM uudpoBbIie
Ne ni/m P Kourpoasn | IIpakTHyec (ubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
ble padoThI KHe padoThl
pecypcsbl
Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue atoma. Ilepnoanueckuit
11 3aKkoH U [lepuoanyeckas cucrema 9 bubmuoreka [JOK
' XUMUYeCKuX aemeHTos Jl. . https://m.edsoo.ru/2dd57{24
Menpeneena
12 CtpoeHnue BeniectBa. MHOrooopasue 1 1 bubnnorexa [IOK
' BELLECTB https://m.edsoo.ru/2dd57{24
bubmuoreka [JOK
1.3 X 19 1 3
FIMITACCIE peaiiiti https://m.edsoo.ru/2dd57124
Uroro no pazueny 39
Paznen 2. Heoprannyeckasi XuMus
bu6mmoreka [IOK
2.1 H 31 1 3
eMETAIH https://m.edsoo.ru/2dd5724
bu6mmorexa [{OK
2.2 M 23 1 2
CTALIE https://m.edsoo.ru/2dd57£24
Wroro no pazneny 54
Pa3znen 3. Xumus v :Ku3Hb
3.1 MeTtoapl I03HAHUS B XUMUHU. XUMUS 9 bu6mmoreka [JOK
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https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

U KU3Hb https://m.edsoo.ru/2dd5724
Uroro no pazneny 9
OBHIEE KOJIMYECTBO YACOB I10 102

[TPOIT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBo 4acos
Har
Koutp | IIpakr a
Ne 0JIbHBI HYEeCKH 3HeKTp0HHI>Ie un(bpom,le
Tema ypoka U3y
n/n Bcero e e o o0pa3oBaTe/bHbIE PeCypChl
YeH
padot padot st
bl bl
[Ipeamet u 3HaUeHNE OPraHUYECKON XUMUH,
1 pe CTaBJICHUE O MHO §06 a3UM OpraHuyec 1 bubmuoreia LIOK
MIPEACTABICHUE O MHOT! WU OPraHUYECKUX
P ! PASHILOp https://m.edsoo.ru/3686e6f5
COCTMHEHU M
DIIEKTPOHHOE CTPOEHUE aToMa yriiepoaa (OCHOBHOE
2 036p ¢ oepcoc 0 ) By;nep e( 1 bubmuoreia LIOK
U B KIEHH TOSHUS). HTHBI
Y https://m.edsoo.ru/0Oce6fd4c
BO3MOKHOCTH aTOMa yTJiepo/ia
XuMH4YecKasi CBA3b B OPraHUYECKUX COCTMHECHUSX.
3 M 5 P vﬂ 1 bubmuoreka [JOK
€XaHU3Mbl 00pa30BaHMS KOBAJICHTHOM CBSI3H,
p N https://m.edsoo.ru/8d39f5¢8
CIocoObl pa3pbiBa CBSI3EH
4 Teopust cTpoeHUsI OpraHUYECKuX coeruHeHui A. M. 1 bubnnorexa [JOK
Bytneposa https://m.eds00.1ru/9e595¢cb8
Buapl nzomepuu: CTpyKTypHasi, MPOCTPAHCTBEHHAS.
5 n A P b PYKIYP pocip | bubmuoreka [JOK
JEKTPOHHBIC Y(DPEKTH B MOJICKYJIaX OPTraHUYECKUX
p N Y p https://m.edso0.ru/b0e61661
COCTMHCHUH
IIpencraBnenue o KiIacCU(pUKALIUA U
P ¢ bu6mmorexa [{OK
6 cucremaruueckas Homenkinarypa (IUPAC) 1

OpPraHu4YCCKuUX BCIICCTB

https://m.edsoo.ru/c212dd21
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bu6mmorexa [{OK

7 Knaccudukanus peakuuii B OpraHu4ecKoi XUMUU
¢ P P https://m.edsoo.ru/ba5706aa
g C 6506 . bu6mmoreka [JOK
yucreMaru3aius U 0000IIeHHe 3HAHUH 10 TEME
https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKHH psaJl, oOmias hpopmyia
9 PAR, opmysa, bubanorexa [JOK
HOMEHKJIaTypa U U30MEpHs, FICKTPOHHOE U
P Py, P https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT
. bubnuorexa [JOK
10 ®dusnyeckue 1 XUMHUYECKUE CBOMCTBA aJIKaHOB
https://m.edsoo.ru/3137711¢

1 Haxoxnenue ankanos B npupoje. CriocoObl bubnuorexka [JOK
IIOJIyYEHUS U IIPUMEHEHUE aJIKAaHOB https://m.edsoo.ru/259b0asb
[ukoankansl: oomias popmyrna, HOMEHKIATYpa U

12 M30MepHs, 0COOEHHOCTH CTPOEHUS U XUMUYECKUX bubmorexa HOK

N PH, P https://m.edso0o.ru/156730d2
CBOMCTB, CITIOCOOBI MOJyYEHUS ¥ IPUMEHECHHE
Pemienne pacu€THBIX 33724 Ha ONIPEACIICHNUE
MOJIEKYJIIPHOHM (hOPMYIIbl OPraHUYECKOTO BEIIECTBA
bubmuoreka [JOK
13 110 MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOISIINX
https://m.edsoo.ru/bf84d8eb
B ero coctaB. CucremaTuzanus u 00001eHe
3HAHUU 10 TEME
AJKEHBI: TOMOJIOTHYECKHI psijl, 00mmas ¢popmyia,

14 HOMEHKJIATypa, JICKTPOHHOE ¥ TPOCTPAHCTBEHHOE bubmuorexa [JOK
cTpoenne Mosekynn. CTpyKTypHasi U IUC-TPaHC- https://m.edsoo.ru/273b0ale
H30MEpHs aJIKCHOB

15 DduU3nYecKrue U XMMUYECKUE CBOMCTBA aJKEHOB. bubmuoreka [JOK
[IpaBuiio MapkoBHUKOBA https://m.edsoo.ru/21069ccd

16 CriocoObI nostyuyeHust 1 IpUMEHEHHE aJIKEHOB bub6nuoreka [IOK
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https://m.edsoo.ru/665dc058

17 [Ipaktuueckas padora Ne 1 mo teme "Ilomydenue bub6numorexa [IOK
ATUJICHA U U3yYEHHUE €r0 CBOUCTB" https://m.edsoo.ru/0941eed8
18 Pemenue pacy€THbIX 3a/1a4 Ha ONIPEAECIECHUE bubnuorexa [JOK
MOJIEKYJISIPHOI (POPMYJIBI OPraHHYECKOTO BEIIeCTBa https://m.edsoo.ru/e9ea9921
AJIKaueHbl: CONPSIKEHHBIE, U30JIMPOBAHHbIE,
19 KyMyIupoBaHHble. OCOOEHHOCTHU DIIEKTPOHHOTO bubnmorera [TOK
YMYIHp ' p https://m.edsoo.ru/04298c0a
CTpOCHUS
. N bubmuorexa [JOK
20 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX JTUECHOB
https://m.edsoo.ru/e561253d
21 Croco0B! MOJIyYeHHsT U IPUMEHEHHUE AJIKATUECHOB bubnnorexa [IOK
yi p A https://m.edsoo.ru/1aa81660
AJIKWHBI: TOMOJIOTHYECKHH psifl, 001mas popmyia,
22 HOMEHKJIaTypa, DIIEKTPOHHOE U IIPOCTPAHCTBEHHOE bubmmorexa LOK
ypa, p p Vp https://m.edsoo.ru/68b6ccde
CTPOCHHUE MOJICKYJ, PU3NICCKUE CBOWCTBA
23 XUMHYECKHE CBOMCTBA AJIKHHOB bubmorexa LOK
https://m.edsoo.ru/23493a93
24 KauecTBenHbIe peakniuu Ha TPOMHYIO CBSI3b bubmmorexa LHOK
p p y https://m.edsoo.ru/7b1c48da
25 C11ocoOBI ONIYYEHNS U IPUMEHEHNE aIKHHOB bubmorexa LHOK
yi p https://m.edsoo.ru/a6f9alea
26 Pemenue 3aga4: pacu€rsl 10 ypaBHEHUIO bubmuorexa [JOK
XUMHYECKON peaKIuu https://m.edsoo.ru/5db8e526
27 Cucremaruzanuys 1 0000IeHNe 3HAHNI 110 TEME
)3 ApeHbl: TOMOJIOTUYECKUH pall, 001mas popmyna, bubnuorexa [JOK

HOMCHKIJIaTypa. BHGKTpOHHOC U IIPOCTPAHCTBECHHOC

https://m.edsoo.ru/a92a7094
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CTPOEHHUE MOJIEKYJI OEH30I1a U TONLyOJ1a, UX
¢uznueckue cBoicTBa

. bubmuoreka [JOK
29 XUMHUYECKUE CBOMCTBA apEHOB: PEAKIIMU 3aMEIICHUS
https://m.edsoo.ru/a44alaed
30 XUMHYECKUE CBOMCTBA apEHOB: PEAKIIUU bubnnorexa [JOK
MPUCOSANHCHHUS, OKUCIICHUE TOMOJIOTOB OC€H3071a https://m.edsoo.ru/a44alae4
. bubmuoreka [JOK
31 OCco0CHHOCTH XUMHUYECKUX CBOMCTB CTHPOJIA
https://m.edsoo.ru/d5018a54
1 Pemenne pacu€THBIX 3a71a4 HA ONIPEACIICHHE bub6nunoreka LIOK
MOJIEKYJIIPHOM (hOPMYIIbl OPraHUYECKOTO BEIIECTBA https://m.edsoo.ru/53461a2¢
33 Croco0bI MOJIy4YeHHsT 1 IPUMEHEHUE apEHOB bubnmnorexa [IOK
yi p p https://m.edsoo.ru/61717d09
34 ['eneTnyeckas cBsI3b MKy pa3IMYHBIMU KJacCaMu
YTJIEBOJOPOIOB
35 Pacu€Tel o ypaBHEHUSAM XUMUYECKUX PEAKLIHAMN.
Cucremaruzanus 1 0000IIEHNE 3HAHUN 10 TEME
36 [Ipuponansiii raz. [lomyTHeie HeTAHbBIE ra3bl
37 KaMeHHbIi yrois U IPOAYKTEL €r0 IIepepadoTKU bubnmnorexa [IOK
yr poly pep https://m.edsoo.ru/69b3398b
n Hed b u ciocobs! €€ nmepepadbotku. [Ipumenenue bubnnorexa [JOK
MPOIYKTOB MepepadboTKu HehTH https://m.edsoo.ru/21f9de78
39 ['eneTnyeckas cBsI3b MEXKIy pa3IMUYHBIMHU KJacCaMu
YTJIEBOJIOPOIOB
I'anoreHonIpoON3BOIHEIE YTIJIEBOLOPOIOB:
P T P bu6mmorexa [{OK
40 3JIEKTPOHHOE CTPOCHUE; PEAKIIMK 3aMEIICHUS

rajorcHa

https://m.edsoo.ru/82b4d759
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JeiicTBre menoyen Ha TaloreHIPOU3BOIHBIE.

41 B3aumopeiicTBre AUTaIOr€HATIKaHOB ¢ MATHUEM U
[IUHKOM

47 CucremaTtuzanus U 0000IICHIE 3HAHHUM 10 pa3JIey bubnnorexa [JOK
"VYrineBonopoasr" https://m.eds00.ru/20e89122

bubnnorexa [JOK

43 KonTponbhas pabota o Teme "YrineBomopoast" hitps://m.c dsogru 195696298
[IpenenbHbIE OTHOATOMHBIE CIIUPTHI:

44 TOMOJIOTHYECKUH psijI, o0miast popmysa, CTpoeHUe bubnmnorexa [JOK
MOJIEKYII, U30MEPHUsI, HOMEHKIIATypa, https://m.edsoo.ru/df04c5cd
KJIaccuuKanus, GU3NIeCKue CBOWCTBA

45 XUMHYECKUE CBOMCTBA MPEAEIIbHBIX OJJHOATOMHBIX bubnuorexa [JOK
CIIUPTOB https://m.edsoo.ru/26ee34fe

46 CriocoObI nostyyeHust U IpUMEHEHHE OJJHOATOMHBIX bubnnorexa [IOK
CIIUPTOB https://m.edsoo.ru/484100000000000

47 [Ipocteie 3¢upbl: HOMEHKIATYpa U U30MEPUS, bub6numorexa [IOK
0COOCHHOCTH (PU3NICCKUX U XUMHUYECKUX CBOHCTB https://m.edsoo.ru/c2c788b2

43 MHOroaTroMHbIE CIIUPTHI: ITUICHTIUKOIb 1 bubnnorexa [JOK
TJIMIEPUH, UX QU3UUYECKUE U XUMHYECKUE CBOMCTBA https://m.edsoo.ru/ee4d84aa

49 Crioco0bI nostyyeHust 1 IpUMEHEHHE MHOT0aTOMHBIX bubnnorexa [IOK
CIIUPTOB https://m.edsoo.ru/d12e567d

50 ®DeHOoI: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE CBOWCTBA. bubmuorexa [JOK
TokcuyHOCTH peHOIIa https://m.edsoo.ru/2ce72618

. bubnuotexa [JOK
51 XuMuyeckue cBorcTBa (heHoa hitps://m.c dsoclfru 1037569
52 CrniocoOblI nostydeHus U npuMeHenue ¢peHomna bubanoreka [JOK
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https://m.edsoo.ru/c77ddf4c

[IpakTuueckas padora Ne 2. Pemenune

53 SKCIIEPUMEHTAIBHBIX 3a1a4 110 TeMe "CrupTsel U bubnnorexa [IOK
p " p https://m.edsoo.ru/fd0ced09
dbeHob
bu6mmorexa [{OK
54 CucremaTtu3zaius 1 0000IICHHE 3HAHUI TI0 TeMe
https://m.edsoo.ru/1810cb9b
Anbaeruibl ¥ KETOHBI: 3JIEKTPOHHOE CTPOEHUE
55 KapOOHWIIBHON I'PYIIIEL, TOMOJOIHYECKUE PAJIBI bubnnorexa [IOK
P PYTUIRL, PAABL, https://m.edsoo.ru/b139beaa
obmiast popmyia, ©30MEpPHUs 1 HOMEHKIIATypa
56 Anbaerupl ¥ KETOHBI: PU3NICCKUE CBOWCTBA; bubnnorexa [JOK
peakuuy Ipucoe MHEHUs https://m.edsoo.ru/c887425¢
57 Peakiuu okuciaeHus U KaueCTBEHHBIC PEaKIuu bubmuotexa [JOK
albIETUIOB U KETOHOB https://m.edsoo.ru/a393baa9
58 CniocoOblI oy4eHus aabAeTHA0B U KETOHOB bubmmorexa [HOK
i https://m.edsoo.ru/520d1c51
59 OnHOOCHOBHBIE MpefieNibHbIE KAPOOHOBBIE KUCIOTHI, bubnuotexa [JOK
O0COOCHHOCTH CTPOCHUS UX MOJIEKYJTI https://m.edsoo.ru/fecOb113
60 M3omepust 1 HOMEHKIIaTypa KapOOHOBBIX KUCIIOT, UX bubnnorexa [JOK
du3nUecKue cBOCTBa https://m.edsoo.ru/700cc87b
61 XUMHYECKUE CBOMCTBA MPEACIIbHBIX OJTHOOCHOBHBIX bubnnorexa [JOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/40e6e0e9
6 Oco0eHHOCTH CBOWCTB MYPAaBbHUHOM KUCIIOTHI. bubnnorexa [JOK
MHoroo6pa3ue KapOOHOBBIX KHUCIOT https://m.edsoo.ru/bb31be71
Oco0eHHOCTH CBOMCTB: HETIPEAETBHBIX 1
bu6mmoreka [IOK
63 apoMaTHUYECKHX KapOOHOBBIX, TUKAPOOHOBBIX,

FI/I,Z[pOKCI/IKap6OHOBI>IX KHCJIOT. Hpe,Z[CTaBI/ITeJ'II/I

https://m.edso0.ru/83a08773
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BBICHINX Kap6OHOBI)IX KHCJIOT

64 [ToHsiTHE O MPOU3BOIHBIX KAPOOHOBBIX KUCIIOT bubmorexa HOK
p p https://m.edsoo.ru/0d162d9d
65 Crioco0bI nostyyeHust 1 IpUMEHEeHne KapOOHOBBIX bubnnorexa [IOK
KHUCIIOT https://m.edsoo.ru/7¢065¢9d
66 CrnosxHble 3(hUpbl: TOMOJIOTHYECKUHN PsiJI, OOIIast bubmuorexa [JOK
dbopMmyna, n3oMepus U HOMEHKIIaTypa https://m.edsoo.ru/adfffe6d
67 ®dusnyeckrue 1 XUMHYECKUE CBOMCTBA A(UPOB bubmorexa HOK
P https://m.edsoo.ru/ad6b94b2
Pemenue pacuéTHbIX 3a7a4: 110 YpaBHEHHUIO
68 XUMHYECKOW peaKIMu, Ha OIpe/IeIICHUE
MOJIEKYJISIPHOI (OPMYJIBI OPraHMYECKOTO BEIIeCTBa
[IpakTuueckast padora Ne 3. Pemenue
69 AKCIHEPUMEHTAILHBIX 3a1ay 110 TeMe "KapOoHOBEIE bubmorexa LHOK
p " P https://m.edso00.ru/486671fb
KUCJIOTHI. CII0kKHBIC d(PHpBI
70 XKupsr: crpoenne, GU3NIECKHUE U XUMUYECKHE bub6numorexa [IOK
CBOMCTBA (THAPOIIN3) https://m.edsoo.ru/al9¢5b98
OCo0OEHHOCTH CBOMCTB JKHUPOB, COJEPIKAIITUX
71 OCTaTKH HEMpeaeIbHbBIX >1<11/[1) HBIX KI/II()JJIOT JKupsel B bubmorexa HOK
pesL p - RHP https://m.eds00.ru/b0331922
pupojIe
MpLta Kak COJIM BBICITUX KapPOOHOBBIX KUCIIOT, UX
. bubmuoreka [JOK
72 Morolee AeicTBre. [IoHsITHE 0 CHHTETUYECKHX
https://m.eds00.1ru/3¢566565
moromux cpeactBax (CMC)
7 I'eneTnyeckas CBA3b yrieBOJOPOAOB U bubnnorexa [IOK
KUCIIOPOACOAEPKAIINX OPTAHNYECKUX BEIIECTB https://m.eds00.ru/56790c96
74 Pacu€Tel o ypaBHEHUAM XUMUYECKUX PEAKLIUI
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bu6mmorexa [{OK

75 Cucremaruzanuys 1 0000IeHNe 3HAHNI 110 TEME
1 B https://m.edsoo.ru/f8caf2eb
OO0111as1t XapaKTEPUCTHUKA YIJIEBOIOB U
76 Knaccn(bmlzaunﬂp JIeBOILzll; (MOHO-, - U Bubmiorexa LIOK
yr ’ https://m.edsoo.ru/7a9693al
HoJIMcaxapuabl)
77 Monocaxapupsl: (pU3HMUECKUe CBOICTBA U bu6nuoreka [IOK
HaXO0XIECHUE B [IPUPOJIE https://m.edsoo.ru/b4bdda2d
73 IIprMeHeHune K036l €€ 3HaUeHUE B bubmuorexa [JOK
JKU3HENCATEIbHOCTH OpraHu3mMa https://m.edsoo.ru/5¢61122d
Jucaxapunipl: caxapo3a, MaJIbTO3a U JAKTO3a.
79 Haxoxnenue B ripupoe 1 IpuMeHeEHNE bubmmorexa HOK
pHp P https://m.edsoo.ru/eb0384¢7
JIMCaxXapuJIoB
20 ITonucaxapuabl: CTPOEHUE MAKPOMOJIEKYJI, bubmuorexa [JOK
bu3HYeCKre U XUMHUYECKHUE CBOMCTBA, TPUMEHEHNE https://m.edsoo.ru/72a04508
81 IlonsiTre 06 NCKYCCTBEHHBIX BOJOKHAX bubmmorexa HOK
Y https://m.eds00.1ru/6216e766
Pemienue pacueTHbIX 3a/1a4 HA ONPEEICHUE 10U
82 BBIXOJIa MIPOJAYKTA PEAKIIMH OT TEOPETHUYECKHU bubmmorera [JOK
poiy p p https://m.edsoo.ru/7fde47ef
BO3MOKHOT'O
83 Cucremarusanus 1 0000IIeHHe 3HAHUN 110 pa3ell bubmmorexa HOK
p y https://m.edsoo.ru/08d4364c¢
KoHTponbHas pabora 1o teme
&4 "Kucnopoaconepxaiiue opranniueckKmue bubmmorexa HOK
P | P P https://m.edsoo.ru/42¢6678¢
COEIMHEHHUSI
g5 AMMHBIL: KJTacCU(pUKALIHS, CTPOCHUE MOJIEKYT, bubnnoreka [JOK

obmas Gopmya, u3oMepusi, HOMEHKIIATypa U

https://m.edsoo.ru/efa7e6ca



https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e

¢duznueckue cBoicTBa

. bubmuoreka [JOK
86 XHUMHYECKUE CBOMCTBA aTu(aTHIECKUX aMUHOB
https://m.edsoo.ru/1bc5cf80
g7 AHUWJIMH: CTPOCHUE aHWIINHA, 0COOEHHOCTH bubnuorexa [JOK
XAMUYECKNX CBOMCTB aHUJINHA https://m.edsoo.ru/39¢cd21f1
28 CriocoObl nostyyeHust 1 IpUMEHEHNe bubnnorexa [IOK
anpaTHIECKUX aMUHOB https://m.edsoo.ru/eal 38763
AMHMHOKHUCIIOTBI: HOMEHKJIATypa U U30MEpHs,
89 busndeckue croiicta. OTaeNbHBIC TPEACTABUTETHN bubmorexa HOK
' P https://m.edso0.ru/d1773e80
0-aMHHOKHCJIOT
XUMHUYECKHE CBOMCTBA aMHHOKHCIIOT, HX
90 OMOJIOTMYECKOe 3HAUCHHE aMUHOKHUCIOT. CUHTE3 U bubmmorexa [TOK
' https://m.edsoo.ru/77df705a
TUAPOIU3 TIENITUIOB
01 benku kak npupoaHbIEe TOJIMMEPHI; CTPYKTYPBI bubnmnoreka [JOK
OeIKoB https://m.eds00.ru/429¢9899
bubmuoreka [JOK
92 XVMHUYECKUE CBOMCTBA OCIIKOB
https://m.edso00.1u/6237306d
A30TCOepKaIKe TETEPOIUKINIECKIE COSTUHEHUS.
93 HyxkiienHoBbI€ KUCIIOTBI: COCTaB, CTPOCHUE U bubmorexa HOK
Y ' > 1P https://m.edsoo.ru/521d1431
Ouosoruyeckas poiib
[TpakTuueckas padota Ne 4. Permenue
bubmuoreka [JOK
94 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
" " https://m.edsoo.ru/8e3c02d1
A30TcoaepIKale OpraHnYecKre COSIUHEHUS
[TpakTuueckas padota Ne 5. Pemenue
bu6mmorexa [{OK
95 AKCTIIEPUMEHTAIBHBIX 33J1a4 110 TEME

"Pacnio3HaBaHne OpraHUYeCKUX COeAUHECHUIT"

https://m.edsoo.ru/bde3{df6



https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6

96 KontponbHas padota o Teme "AzoTcoaeprkaiine | bubnnoreka [JOK
OpraHUYEeCKHUe CoequHEHNs" https://m.edsoo.ru/ce561bc7
OCHOBHBIE TOHATHUSI XUMHH BBICOKOMOJIEKYJISIPHBIX

97 COCIMHEHUN U METOIBI UX CUHTE3a — 1 bubmorexa LHOK

& A https://m.edsoo.ru/7aa63ebd
MOJIMMEpHU3aIs U MOJUKOHACHCAIIUS
bu6 K

98 [TnacTmaccel. YTunusanus v nepepadoTKa MIacThKa 1 nommotexa O

https://m.edso0.ru/82242e0f

99 DnacToMepsl: HaTypaJIbHbI CHHTETUYECKUE 1 bubnnorexa [IOK
Kaydyku. Pe3una https://m.edsoo.ru/246103ec
BonoxkHa: HatypalibHbIE, UCKYCCTBEHHBIE,

100 cuarernueckue. [lommumepsl crienuaasHOro 1 bubmorexa LHOK

| p H https://m.edso00.1ru/5963a601
Ha3HA4YEHU
[TpakTueckas padota Ne 6. Pemenue
101 JKCHEPUMEHTAIBHBIX 3a1a4 10 TEME 1 bubmorexa LHOK
" p A " https://m.edsoo.ru/3aebd77a
PacnosnaBsanue miacTMacc U BOJIOKOH
O0600mIeHre U CUCTEMAaTU3aIS U3YIEHHOTO
102 Marepraia 1o TeMe "BBICOKOMOJIEKYIIAPHBIE 1 bubmorexa LHOK
p | yAp https://m.edsoo.ru/6a22ble8
COETUHEHUS
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102



https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KUIIACC

KoaunuyecTBo 4acoB

Jata | DjaexkTpoHHble HU(POBbIE
Ne T Kontpo | Ilpakrnu
eMa ypoka u3yq o0pa3oBaTejibHbIE
n/n Bcero | JbHBIE ecKue
€HHSl | pecypchl
padoThI padoThbI
1 Atom. CocTaB aTOMHBIX SAJIEP. 1 bu6mmoreka LIOK
XuMu4eckuii aneMeHT. M30Torbl https://m.edsoo.ru/59¢c112ee
) CtpoeHue 3JIEKTPOHHBIX 000JI0UeK 1 bubamnorexa [JOK
aTOMOB, KBAHTOBBIE YHCIIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanmss XuMuueckux 371€MEHTOB | bubnmorexa [JOK
(s-, p-, d-, f-3;MeMeHTBI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 31eKTpOHOB 110 aTOMHBIM | bubmmorexa [JOK
opouTanImM https://m.edsoo.ru/f5f750fe
DNEeKTPOHHBIE KOH(UTYpAIIH aTOMOB
5 P Purypan 5 . | bubmuoreka [{OK
AJIEMEHTOB B OCHOBHOM U BO30YXJAEHHOM
yRI https://m.edsoo.ru/8149¢846
COCTOSTHUH
6 DNEeKTPOHHBIE KOH(UTYpAIIH HOHOB. 1 bubamnorexa [JOK
DNEeKTpOOTPULIATEIbHOCTh https://m.edsoo.ru/a0764b24
Ilepnonnueckuit 3akoH u Ilepuonnueckas
7 cucTeMa XUMMUYECKuX 3jieMeHToB 1. 1. | bubmmorexa [JOK
MenpeneeBa, CBsI3b C COBPEMEHHOU https://m.edsoo.ru/16957¢01
Teopuel CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBONCTB
g P 5 | bubnuorexa [JOK
XUMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX
pasy https://m_edsoo.ru/f8468927
MU TPOCTBIX U CIOXKHBIX BEIIECTB IO



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

rpynIaM 1 epuoaam

Cucrematuzanusa 1 0000IeHHEe 3HAHUH 110

bubmuoreka [{OK

MOHATUH ""MaccoBasi 10751 PaCTBOPEHHOTO

? TeMe https://m.edsoo.ru/8fad2942
Bunnl xumudeckon cBsi3u. MexaHu3MEl

10 00pa3oBaHMs KOBAJCHTHOM CBSI3H. bubnmnorexa [JOK
Bogopoanas cBsizb. MexMOJIEKyIIpHbIC https://m.edsoo.ru/5a8072af
B3aMMO/ICHCTBHS
BasieHTHOCTB U BaJleHTHBIE BO3MOKHOCTH

1 aToMOB. CBS3b JIEKTPOHHON CTPYKTYPBI bubmmorexa [JOK
MOJIEKYJI C UX T€OMETPUUECKUM https://m.edsoo.ru/3d2ca093
CTpOCHHEM

12 [IpencraBneHus 0 KOMIUIEKCHBIX bubnuorexa [JOK
COCIMHEHUSIX: COCTAaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl2a
BemecTBa MoseKyIsspHOTo 1

13 HEMOJIEKYJISIPHOTO CTPOEHMS. THIIBI Bbubmmoteka LJOK
KPUCTAJJIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB

14 [IonsiTHE O TUCTIEPCHBIX CUCTEMAX. Bbubmoteka LJOK
[IpencraBieHue o KOJUIOUIHBIX pacTBOpPax https://m.edsoo.ru/da2c¢70e4
VicTuHHBIEC pacTBOPHI: HACHIIICHHBIE U

15 HeHaCLIH_IeIfHLIe, poTBOpI/IMIgCTL. Bubnmorexa [OK

https://m.edsoo.ru/e9ccdd8d

Kpucrannoruapats
CriocoObl BEIPOKECHHS KOHIIEHTPAIIMH bu6mmoreka LIOK

16
pacTBOpOB https://m.edsoo.ru/328e653a

17 Pemienue 3a1a4 ¢ HCIOIL30BaHUEM bubnuorexa [JOK

https://m.edsoo.ru/785e0ab4



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a

nn

BemecTra", "MossipHas KOHIeHTparus'"

Knaccudukanus u HoMeHKIaTypa bu6mmoreka LIOK
18
HEOPraHUYECKHUX BEIIECTB https://m.edsoo.ru/bf9e108d
CucremaTu3zaius 1 0000IIeHHE 3HAHUH TI0 bubnmorexa [JOK
19
TeMe https://m.edsoo.ru/8d2c6a3a
KonrponsHas padora mo remam
"Crpoenue atoma. [lepuoanueckuii 3aKoH
20 u [lepuonnueckas cucteMa XMMUYECKUX Bbu6mmoteka LJOK
anemenTtoB JI. 1. Menneneena", https://m.edsoo.ru/70a60aa4
"Crpoenue BemecTBa. MHOrooOpasue
BelecT"
Knaccudukanms XuMuueckux peakiuii B
HEOPraHWYECKOM U OPraHUYE€CKON XUMHUH.
)1 3 P P bubmmorexa [JOK
aKOH COXpPaHEHUS MacChl BEIIECTB; 3aKOH
P https://m_edsoo.ru/6335cdd?
COXPaHEHHUS U MPEBPAIICHUS SHEPTUU MPU
XUMHUYECKHUX PEaKIHIX
” TemoBbie 3G HEKTH XUMUIECKUX Bbubmmoteka LJOK
peakuuii. TepMOXUMHYECKHE YPaBHEHUS https://m.edsoo.ru/d1db86da
Brrancnenus mo ypaBHEHUSM XUMHYECKUX
” . P bubnmorexa [JOK
CaKIUH ¥ TEPMOXUMHUICCKIM
P P https://m.edsoo.ru/87b13954
YPaBHCHUSIM
CKOpOCTh XMMHUYECKOUN peakinu, e
24 3aBHCHMOCTH OT PA3JIMYHBIX (PaKTOPOB.
Karanms u katanuzaropsl
25 ['oMoreHHbI€ U T€TEPOreHHbIE PEAKIINH
26 [IpaxTuueckas padbora Ne 1 o teme Bbu6mmoteka LJOK



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954

"BausiHre pa3nuYHbIX GaKTOPOB Ha
CKOPOCTb XUMUYECKON peakuu"

https://m.edsoo.ru/1facaldl

OObpaTtumbie U HEOOPATUMBIE PEAKIIUU.

bubnuoreka [{OK

27
XHUMHYECKOE PAaBHOBECHE https://m.edso00.ru/3095219b
I1 6ota No 2

58| "Bumne pasmansx gactopon va bimorera L1OK

P P Y https://m.edsoo.ru/3bf34e17
MOJIOKEHUE XUMHUYECKOTO PaBHOBECHS
C) .
SR T —— bimorera LIOK
POTIHTHL https://m.edsoo.ru/5f766bdf
Crenenp 1ucconyanuu
nu .C

50| moxmax pacraopon. Boropostt bimorera LLOK
AHBRXD POB. BOAOPOA https://m.eds00.ru/3966ca89
nokazatenb (pH) pactBopa

31 I'mnponns coneit. Peakiuu, npoTtekaromue Bbubmmoteka LJOK
B PacTBOpPAxX 3JIEKTPOJIUTOB https://m.edsoo.ru/09d5a9bd
I1 6ota Ne 3

52| "Xuacene peaum » pactaopx biGorera LLOK

P B P P https://m.edsoo.ru/2e3daeb0
ANEKTPOIIUTOB
0 .

j | Comeme——"
pearii. https://m.eds00.ru/56226060
BOCCTAaHOBUTENH

34 MeTo/ 371eKTPOHHOTO (3JIEKTOHHO- Bbubmmoteka LJOK
HMOHHOTO0) OajaHca https://m.edsoo.ru/fb691387

35 DNEeKTPOJIN3 pAaCTBOPOB U PACILIIABOB bubmmorexa [JOK
BEILIECTB https://m.edsoo.ru/93{b97d2

36 Pemenue 3aga4 pa3amyHbIX TUTIOB bu6mmoreka LIOK



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2

https://m.edsoo.ru/5a859d16

17 p bubmuoreka [{OK
ellIeHHE 3a7a4 Pa3InYHbIX TUIIOB
AaTp https://m.edsoo.ru/5afa265d
18 CucremaTu3zaius 1 0000IIeHHE 3HAHUH TI0 bubnmorexa [JOK
TeMe "XuMHUYeCKHe peakiuu' https://m.edsoo.ru/c161eb85
19 KonrponsHas padora no Teme Bbubmmoteka LJOK
"Xumunyeckue peakuuu" https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETAIIOB B
Ilepuoauueckoi cUCTEME XUMHUYECKUX
40 PHOA LU M bubnuoreka [{OK
sneMmenToB J1. M. MenneneeBa u
A https://m.edsoo.ru/8ca2dcad
O0COOCHHOCTH CTPOCHHUS UX aTOMOB.
du3nyeckue CBOMCTBAa HEMETAJIJIOB
AmnoTponus HEMETAILIOB (Ha IPUMEpE bubamnorexa [JOK
41
KHCIIOpOo/a, cepsl, pocdopa u yrieposa) https://m.edsoo.ru/ef92¢91c
47 Bogopon: nonyuyenue, gpusudeckue u bu6mmoreka LIOK
XUMUYECKUE CBOMCTBA. [ Mapubl https://m.edsoo.ru/0aa8f613
I"anorensl: HaXOXKIEHUE B IPUPOJIC,
43 CIOCOOBI MOJIyYe : ¢bus pecp J: brbmmorexa [OK
I bl ITOIyYEeHUs], (U3NIECKHUE U
yi . https://m.edsoo0.ru/4e223795
XUMHYECKHE CBOMCTBA
I'amorenoBogopoabl. Baxkuewiime
44 CII0PO coﬂep I; € coelnHe brbmmorexa [OK
KHUCII KAl WHEHUS
poACOAIepAal s https://m.eds00.ru/6b3255¢6
rajoreHoB
JlabopaTopHbIe ¥ IPOMBIIIICHHEBIE
45 c och:6 po e ; AJIOTEHO brbmmorexa [OK
I bl ITOJIYYEHHS TaJIOT€HOB.
i . https://m.edsoo.ru/6971aca4
[TpuMeHEeHHE TAIOTEHOB M UX COSAMHCHHIMA
46 [Ipaktuueckas paborta Ne 4. Pemenue bubamnorexa [JOK



https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4

IKCIIEPUMEHTAIBHBIX 337124 10 TeMe
"Tanmoreus!"

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

Kucnopon: naboparopHsie u
MIPOMBIIIIJICHHBIE CIIOCOOBI MOTYYEeHHUS,

bubnuoreka [{OK

47
(hU3UYECKHe U XMMHUYECKHUE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O3o0H. [IpumeHeHne KUCI0poia U 030HA
48 OKcHubI M IEPOKCUIBI buommorexa [TOK
A P A https://m.edsoo.ru/5¢8816a0
49 Pemenue 3a1aq pa3nuIHBIX TUTIOB bubmmorexa LIOK
AaTP https://m.edsoo.ru/2b6d8b4b
Cepa: , §]
S0 | nonywemun, Gusmsccxue 1 xinarsccie Eubmaoncra LIOK
7 ’ https://m.edsoo.ru/46afaec16
CBOWCTBa
bubnuorexa [JOK
51 C
CPOBOAOPOL, CYIbGHLI https://m.eds00.1u/7¢875999
5 Kucnopocoaepkaniyue COSIUHCHUS CEPhI. bubaunorexa [JOK
Oco0eHHOCTH CBOMCTB CEPHON KHCIOThI https://m.edsoo.ru/8cfa2548
IT 6ora Ne 5. P
53 3KiiiTT;§§::niib?iia aqy n(()3 T:;: ?'Ce a bubmmorexa LIOK
i P " A P https://m.edsoo.ru/0afb05e4
1 e€ COeIMHECHHUS
A3oT: , 0
S4 | nonysemun, dusmscexue 1 xinarsccie Eubmaoncra LIOK
71 X https://m.edsoo.ru/badd2255
CBOMCTBA. AMMHAK, HUTPH/IBI
K
UCIIOPOCOCPKAIINE Cf)e[[I/IHeHI/IH ) BuGmorexa [IOK
55 azota. OCOOEHHOCTH CBOMCTB a30THOM

KHCJIOTHI

https://m.edsoo.ru/e2965afe



https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
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[IpumeHneHue a30Ta U €ro COeTUHEHUI.

bubnuorexa [JOK

36 A3oTHBIE y100peHus https://m.edsoo.ru/129f5059
dochop: Hax0kKACHHUE B IPUPO/IE,

57 CHOcoObI MOTy4YeHUs, PU3NYECKUE U bubnuoteka [IOK
XUMHUYecKue cBorcTBa. Dochuasl u https://m.edsoo.ru/9a6b43ec
dochun

53 Oxcunsl hocdopa, pochopcoaepxaine bubamnorexa [JOK
kucnoTel. Conu pochopHOI KUCTOTHI https://m.edsoo.ru/c7a2d429

59 [Tpumenenne pochopa 1 ero coeAMHEHUH. Bbubmmoteka LJOK
docdopHble ynoOopeHus https://m.edsoo.ru/a218070a
[IpakTuueckas padora Ne 6. Pemenue

60 BKIZ:HGPI/IMGHTaJIF;HI)IX 3a7a4 1o reMe "A3or bubmorexa HOK

https://m.edsoo.ru/8175ac3f
u Gocdop u ux coequHeHus"
VYraepoa: HaX0XJICHHE B IIPUPOJIE,
61 annofpfnﬂme Mo[;m(pnxauin;p q)ianecxne Bubmmorexa HOK
. https://m.edsoo.ru/1eb19f9¢
1 XUMHUYECKUE CBOMCTBA, TPUMCHCHUE

2 Oxcup yrnepona(Il), oxcun yrnepona(IV), bubnmnorexa [JOK
yroJibHas KHCIIOTa U €€ CONH https://m.edsoo.ru/dbasS8adf

63 Pemenue 3a1a4 pa3nuyHbIX TUIIOB Bubnmorexa [OK

https://m.edso00.ru/6029b609
Kpemunii: HaxoKaeHIE B IPUPOJIE,
64 crf)oco61>1 nonyqelfm[ (1)1431/12651(1?6 u Bubmmorexa HOK
o https://m.edsoo.ru/143558ab
XHUMHUYECKHUE CBOMCTBA

65 Oxkcun kpemuusi(IV), kpemaueBas bubnmorexa [JOK
KHUCJIOTa, CHJIHKATEI https://m.edsoo0.ru/3170e7bl

66 [IpuMeHeHne KpeMHUS U €r0 COEIMHEHUM. bubamnorexa [JOK



https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
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CTGKJIO, €T0 MMOJIy4YCHHEC, BUbI CTCKJIA

https://m.edsoo.ru/393cdac0
https://m.edsoo0.ru/5823cefb

67 Pemenue 3amay pa3aMvHBIX THIIOB buommorexa [TOK
https://m.edso00.ru/b6241801
68 Cucrematuzanusa 1 0000IeHHE 3HAHUH 110 bu6mmoreka LIOK
teme "Hemeramner" https://m.edsoo.ru/6e864db5
69 KonrponsHas padora o Teme Bbubmoteka LJOK
"HemeTamnr" https://m.edso00.ru/d0484c76
70 AHanu3 pe3yabTaToB KOHTPOJbHON bubnmnorexa [JOK
paboThI, KOPPEKIIHS OMIUOOK https://m.edsoo.ru/2b7¢9510
[Tonoxxenue meramios B [lepuogudeckoit
71 CHCTEME XMMHYECKHUX IJIEMEHTOB. bu6mmoreka LIOK
Oco0eHHOCTH CTPOCHHUS SJIEKTPOHHBIX https://m.edso0.ru/9839c16¢
000JI04EK aTOMOB METAJIOB
7 OO6mue GpuznyecKre CBOMCTBA METAIIOB. bu6mmoreka LIOK
[IpuMeHeHre MeTaIIJIOB B OBITY U TEXHUKE https://m.edsoo.ru/51dac9d3
bubnuorexa [IOK
73 CmnaBel MmetauioB. Kopposusi metamion https://m.edsoo.ru/42b872¢3
74 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmoreia HOK
https://m.edsoo.ru/e3de37b6
ONEeKTPOXUMHYCSCKHUH s HaNPsKSHUH
75 MeTaJ'IJI'I)OB. Oo61mue cnolzzozélibl H(I;)nyquI/m bubmorexa HOK
https://m.edsoo.ru/94eb377a
METAJIJIOB
Obmas XapaKTepI/ICTI/IKav MeTaiioB [A- Bunorexa LIOK
76 rpynmnsl [lepuoanueckoil cucteMsl

XUMHNYCCKHX 3JICMCHTOB. HanI/Iﬁ M KaJIUH:

https://m.edsoo.ru/e12c26b3



https://m.edsoo.ru/393cdac0
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https://m.edsoo.ru/2b7e9510
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https://m.edsoo.ru/51dac9d3
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https://m.edsoo.ru/94eb377a

nory4eHue, Gu3nuecKue 1 XuMHIEeCKUe
CBOIMCTBA, IPUMEHEHUE MTPOCTHIX BEUIECTB
U UX COETMHEHUN

Obmas xapakrepuctruka Metamion [1A-
rpynusl [leppoauyeckoi cuctemsl
XUMHUYECKUX AJIIEMEHTOB. Maruui u

bubnuorexa [IOK

77 .
KaJIbLUI: NOJdy4YeHue, (pusndeckue u https://m.edsoo.ru/7¢3e49¢c0
XUMHYECKHUE CBOMCTBA, TPUMCHCHHE
MIPOCTHIX BEIIECTB U UX COCITUHEHUI
JKécTKoCTh BOJIBI M CIIOCOOBI €& bubnuorexa [JOK

78
yCTpaHEHUs https://m.edsoo.ru/c74bfae9

79 AnroMuHU: onydyeHue, Gusndeckue u bubnuoteka [IOK
XUMUYECKHE CBOKCTBA, IPUMCHCHHE https://m.edsoo.ru/0e79b266
AMdoTepHbIE CBOMCTBA OKCHIA U
TUJPOKCHJIA ATTFOMUHMUS, bu6mmoreka LIOK

80
TUAPOKCOKOMILICKCHI aTFOMUHHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHUE

81 Pemenne 3a1a4y pa3inuM4HbIX TUIIOB
[IpakTuueckas padora Ne 7. Pemenue

%) P P bubnuorexa [JOK
AKCIICPUMEHTAJIbHBIX 337124 110 TEME
" P " https://m.edsoo.ru/27a4af43

MeTaJiibl TJIaBHBIX TTOATPYIIIT

OOm1ast XxapaKTepUCTHKA METAJUIOB

23 no6ouHbIX oarpymi (b-rpymm) Bbu6mmoteka LJOK
[leproanyeckoit cCUCTEMbI XUMHUYECKUX https://m.edsoo.ru/610d7431
3JIEMEHTOB

84 DOU3nYEeCKUE U XUMUYECKHE CBOMCTBA bubnuoreka [{OK



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431

Xpoma u €ro COGI[I/IHGHI/Iﬁ, X MIPUMCHCHUC

https://m.eds00.ru/991 1bef3

Baxneiimme coefMHEHUST MapraHIia.

85 H bubnuoreka [{OK
epMaHraHaT KaJlusi, €ro OKUCIUTEIbHEIE
pu https://m.eds00.ru/039d69c8
CBOMCTBaA
dusnyeckue U XUMHYECKHUE CBOIICTBA
26 . bubnuorexa [JOK
J)Kesesa v ero coequueHuid. [lonydyenue u
a yi https://m.edsoo.ru/1b7{8741
MIPUMEHEHHUE CILJIaBOB XKeje3a
dOuU3nIEeCKUe 1 XUMUUYECKUE CBOMCTBA bubnuorexa [JOK
87 . o
M€ U €€ COeIMHEHU, UX TPUMEHEHUE https://m.edsoo.ru/2bc0f954
dusnueckue 1 XUMHUYECKUE CBOMCTBA
28 A 11 eT0 COe cruii bubnuorexa [JOK
WHKA U €T WHEHWH, UX
H a https://m.edsoo.ru/b1{2beal
npuMeHeHue. [ MIpoKCOKOMITIIEKCHI ITUHKA
IIpaktuueckas padora Ne 8. Pemenue
29 P p bu6mmoreka LIOK
SKCIIEPUMEHTAIBHBIX 337124 10 TEME
" p A " https://m.edsoo.ru/abe352¢ea
MeTaisl TOOOYHBIX TTOATPYIII
90 p bubnuoreka [{OK
ellIeHMeE 3a1a4 PA3JIMUHBIX THUIIOB
Aatp https://m.edsoo.ru/a8b83d83
O0001IeHE ¥ cucTeMaTh3alusd
o1 Hl t bubnuoreka [{OK
U3YYEHHOI'0 MaTepuaia o TeMe
" Vi " P https://m.edsoo.ru/e91{e975
Mertamibl
bubmnorexa [JOK
92 KonTtponsHasa padora o teme "Merauis!"
p P https://m.edsoo.ru/83f63ea3
93 AHann3 pe3yabTaToB KOHTPOJIBHON Bbubmmoteka LJOK
paboThI, KOPPEKIIUS OMNOOK https://m.edsoo.ru/9ebff2fd
94 Ponb xumun B o6ecrieyeHu yCTOWYMBOTO bubnuoreka [{OK

Pa3BUTHA YCIIOBCUCCTBA. Ilonstue o

https://m.edso00.ru/080fe 10



https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
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HAayY4YHBIX MCTOAAaX MCCICAOBaHN BCUICCTB

HaquLIe IIPUHIMIIBI OpraHru3aluu

95 XUMHUYECKOTO MPOU3BOICTBA. | bubamnorexa [JOK
[TpoMblnieHHbIE CIOCOOBI MOTYYSHUS https://m.edsoo.ru/2e45a44f
Ba)XKHEUIIINX BEIIECTB

96 XHUMHUYECKOE 3arps3HEHNE OKPYKaOIIEH | bubamnorexa [JOK
CPEeIbl ¥ €T0 TOCIEACTBUS https://m.edso00.ru/9f11bf51

97 XuMHS U 310pOBbE YEIOBEKA. | Bbu6mmoteka LJOK
JlexapcTBeHHBIE CpeCTBA https://m.edsoo.ru/a6552721

08 Xumust uny. Pons xumun B 1 bubnuorexa [JOK
o0ecrieueHn Y TUIIEeBO 0€30MMacHOCTH https://m.edsoo.ru/1f7b5bd2

99 Kocmernueckue u mapdroMepHbie 1 bubamnorexa [JOK
cpencrBa. beiToBas xuMus https://m.edsoo.ru/da42d5a9
XuMus B CTpOUTENBLCTBE. BaxHeine

100 CTpOI/ITeJ'IBHIIzIe Y KOHCTPYKIIMOHHbIE 1 brbmmorexa [OK

https://m.edsoo.ru/61e69003
MaTepuaibl
XuMHs B CEIBCKOM XO35HCTBE.
101 Opranuyeckrie 1 MUHEPaJIbHbIE 1 Bubmmorexa IOK
https://m.edsoo.ru/fd39587d
ynoOpeHus

102 CucremaTu3zaius 1 0000IIeHHE 3HAHUH TI0 1 bubnmorexa [JOK

TeMe https://m.edsoo.ru/db979¢70
OBILIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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MPOBEPSIEMBIE HA EI'D 10 XUMWUHU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA30BATEJBHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSI

Kon
nposepsie
MOro
TpeOOBaH
usi

IIpoBepsiemble TpeOGOBaHMS K MPeAMETHBIM pe3yJibTaTaM
0CBOEHNSI OCHOBHOI1 00pa30BaTe/IbHOM POrPaMMBbI CPeIHEro
o01ero oopazoBaHus

Brnanenue cucremoil XMMUYECKUX 3HAHUM, KOTOpask BKJIIOYAECT:

1.1

OCHOBOIIOJIAralolIMe MOHATHS (XUMHMUYECKUI 3JIEMEHT, aToM,
M30TONBI, JJEKTPOHHAs 000JI0YKa aToma, S-, p-, d-DIEKTPOHHBIC
OopOWTaT aTOMOB, OCHOBHOE WM BO30YXKIEHHOE COCTOSHUE aToMa,
MOH, MOJEKYJa, BaJEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTEHEHb
OKHCJICHUS, XMMHYEcKasl CBs3b (G- M T-CBSI3b, KpaTHbIE CBS3M),
ruOpuau3aysi aTOMHBIX OpOWTaliell, KpUCTaJuIMdecKas pemeTka,
MOJIb,  MOJISIpHasT ~ Macca, MOJSpHbIA  00BEM,  MoOJsipHas
KOHIIGHTpALUs, pacTBOpbl (MCTHHHBIC, JAUCHEPCHBbIE CHCTEMBI),
KPUCTAJUIOTU/APAThI,  yIJIEPOJHBIA  CKeleT,  (yHKIMOHaJbHas
rpynna, pagukaig, H30Mepbl, CTPYKTypHas ¢Gopmylia, H30Mepus
(cTpykTypHas, reoMeTpu4ecKas (uuc-, TPaHCU30MEPHS),
TOMOJIOTHUECKUI PsiJl, TOMOJIOTH, YIJIEBOJOPOJbl, KHCIOPOA- H
a30TcoJieprKalllue COCTUHEHNs, OMOJIOrMYECKH aKTUBHBIE BELECTBA
(yrneBoabl, JKupbl, O€JKH), MOHOMEp, IOJIHUMEP, CTPYKTypHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIC COCJUHEHUS, KPEKUHT, pUGOPMHUHT,
TUIBI XUMHUYECKUX PEAKUUN (OKUCIUTEIHbHO-BOCCTAHOBUTEIIBHBIE,
9K30- U HHAOTEPMHUECKHE, PEaKLMM HOHHOTO OOMEHa, TOMO- U
reTeporeHHbple, O0OpaTuMble W HEOOpaTuMbIe),  PacTBOP,
3JIEKTPOJIUTHI, HEIEKTPOJIUTHI, SJIEKTPOJUTHUYECKAsT AUCCOLMALUS,
CTEIEHb JTUCCOLUALINU, OKUCIINTENb, BOCCTAHOBUTEb, HJIEKTPOJIN3,

CKOPOCTb XUMHUYECKON PeaKui, XUMUYECKOE PABHOBECHE)

1.2

TEOPUU M 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOEHUSI OPraHUYEeCKUX
Bemects  A.M.  bymiepoBa, TeopHs  DJIEKTPOIUTHYECKOU
nuccounanuu, llepmoamueckuit 3akon [[.M. MenneneeBa, 3akoH
COXPAaHEHUS MAacChl), 3aKOHOMEPHOCTH, CHMBOJUYECKHHI S3BIK

XUMHUH, MHPOBO33PCHUYCCKUC 3HAHUA, JIC)KAINUC B  OCHOBC




IMOHUMAaHUWA MPUIYUHHOCTH U CUCTCMHOCTH XHUMHYCCKUX ﬂBHeHHfI,
COBPEMCHHBLIC IIPCACTABIICHUA O CTPOCHHH BCHICCTBA HAa ATOMHOM,

MOJICKYJISIDHOM U HAIMOJICKYJIAPHOM YPOBHAX

1.3

npeaACTaBJICHUA (6] MECXaHHU3Max XUMHNYCCKHUX peaKHHﬁ,
TCPMOAUHAMHUYCCKUX MW KHUHCTUUYCCKHUX 3aKOHOMCPHOCTAX HX

IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAX

1.4

(akToJIOrMYeCKre CBEJCHHS O CBOMCTBAaX, COCTaBe, MOJNYyYECHUU U
0€30MMacHOM HCIIOJIb30BAHUM BAXKHEUIINX HEOPTaHUYCCKUX U
OpPraHMYECKUX BEHIECTB B OBITY W MPAKTUUYECKOU JEATEIbHOCTU

YCJIIOBCKA

1.5

O6H_[I/Ie HAay4YHBbIC MPUHOUIIBI XHUMHUYCCKOTO IIPOU3BOACTBA (Ha
IpuMEpe IMPOU3BOJACTBA CepHOﬁ KHCJIOTBI, aMMHaKa, MCTaHOIJIa,

nepepadoTKu HeTH)

ChopmupoBaHHOCTH YMEHH BBISBIIATH:

2.1

XapaKTCPHBIC TIPHU3HAKU W B3aMMOCBA3b U3YUYCHHBIX HOHHTHﬁ,
MPHUMCHATH COOTBETCTBYIOIIUC IMOHATUA IIPHU OIMUCAHUN CTPOCHHA U
CBOICTB HCOPTaHUYCCKUX W OpPraHuvdCCKHUX BCHIECCTB HU HUX

MpeBpaIlCHU A

2.2

B3aMMOCB3b XHUMHUYCCKUX 3HAHUH C IIOHATUAMU n
NpEACTaBJICHUAMU JAPpYIrux MIpeIMETOB JIA 0oee 0OCO3HAHHOIO
MMOHUMAHUSI W OOBICHEHUS CYIIHOCTU MATCpHUAJIBHOTIO CAUHCTBA

Mupa

CpopMUpoBaHHOCTH YMEHHS UCIIOJIb30BATh:

3.1

HanMMCHOBaAHUA XHUMHNYCCKHX COG,I[I/IHCHI/Iﬁ MCIKAYHAPOAHOT'O COHO3a
TGOpGTH‘-IGCKOfI )51 HpHKHaI[HOfI XMMHU W TPHUBUAJIbHBIC HAa3BaAHHWA
BCIICCTB, OTHOCANIUXCA K HM3YUCHHBIM KJIACCaM OPraHUYCCKUX U

HCOPIraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

XUMHUYECKYIO CHUMBOJIUKY TUTSt COCTaBJICHUS bopmyn
HEOPraHMYECKHUX BEIIECTB, MOJEKYISPHBIX U  CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpAILIEHHBIX u CKEJIETHBIX ) dbopmy

OpPraHn4€CKuUX BCUICCTB

CdhopmupoBaHHOCTH YMEHHUS KIIACCUPHUITUPOBATH:

4.1

HCOPraHNMYCCKHUEC BCUICCTBA, CAMOCTOATCIILHO BBI6I/IpaTB OCHOBAaHUA U

KPUTEPUH [T KITACCU(PUKALUHN N3y4aeMbIX XUMUYECKUX OOBEKTOB

4.2

OpPraHrn4CcCKrUC BCHICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAHHA H




KPUTEPUH [T KITACCU(PUKALUHN N3y4aeMbIX XUMUYECKUX OOBEKTOB

4.3

I10 PA3JIMYHBIM PU3HAKAM (YUCITYy U COCTaBY PEarupyroliyX BEIIECTB,
TEIIOBOMY 3(QEKTy peaklH, M3MEHEHUIO CTeleHEeW OKHCIEHMs

3JICMCHTOB, O6paTI/IMOCTI/I pCaknumn, y4aCTuro KaTaJ'II/IBaTOpa)

CpopMUpPOBAaHHOCT, YMEHHS  XapaKTEpU30BaTh  DJIEKTPOHHOE
CTpOEHHE aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSIHUM) U
MOHOB XMMHUYECKUX 3yeMeHTOoB 1 — 4 mepuonoB Ilepuoamueckoit
cuctembl JI.MI. MeHjaeneeBa M WX BaJCHTHbIE BO3MOXXHOCTH,
UCIOJIb3YSl ~ MOHATUA  S-, p-, d-DIEKTPOHHbIE  OpOWTaNH,

OHEPICTUYCCKUC YPOBHU

ChopmupoBaHHOCTE ~ YMEHUSI  OOBACHATH  3aKOHOMEPHOCTH
M3MEHEHHUS CBONCTB XMMHUYECKHUX DJIEMEHTOB M 00pa3yeMbIX HUMU

COCIMHEHMH 110 IEPUOIaM U IpyIIaM

C(bOpMI/IpOBaHHOCTB YMCHUA COCTAaBJIAATb YPABHCHUA XUMHUUYCCKHUX

peakuuil U pacKpbIBaTh UX CYIHOCTH:

7.1

OKHUCINTCIIbHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ IMOCPCACTBOM

COCTAaBJICHHA 3JICKTPOHHOTI'O OajlaHca 3THX peaKuHﬁ

7.2

YPAaBHEHUsl PEAKLUN pPa3INYHbIX THUIIOB; IIOJHBIE U COKpaUIEHHbIE
YpaBHEHMsI peaklUMi HOHHOTO OOMEHa, yYUThIBasl YCJIOBHS, IpPU

KOTOPLBIX 3TH PCaKIMU UAYT 1O KOHIIA

7.3

peaknmii THIpONH3a, peakuuid KOMIUIEKCOooOpa3oBaHUS  (Ha

IIpUMepe THIPOKCOKOMIUIEKCOB LIMHKA U AJIFOMUHMS)

CpopMUpOBaHHOCTH YMEHUS TTOATBEPIKIATH:

8.1

Ha KOHKPCTHBLIX MNPHUMEpax XapaKTEp 3aBUCHUMOCTU peaKIIHOHHOI;'I
CIIOCOOHOCTHU OpTraHU4YCCKUX COGI[I/IHGHI/II;'I OT KpPaTHOCTU W THIIA
KOBAJICHTHOM CBS3U (G- n T[-CBHSI/I), B3aMMHOI'O BJIMAHHUSA aTOMOB U
I'pyIiIl aTOMOB B MOJICKYJIaX, a4 TaK¥XKC OT 0COOEHHOCTEHN peainu3annuunu

PA3IINYHBIX MEXAaHHU3MOB ITPOTCKAHUA peaKuHﬁ

8.2

XapaKTCPHbBIC XUMUYCCKUC CBOICTBa BCIIECTB COOTBCTCTBYIOIIUMHU

JKCIIEPUMEHTAMM U 3aIIUCAMH YPABHEHUH XUMUYECKUX PEAKLIUN

ChopmupoBaHHOCTE  yYMEHHS  XapaKTepU30BaTh  COCTaB |
BaXKHEHIIME CBOICTBA BEIIECTB, IPUHAJIEKALIUX K ONPEIEIEHHBIM
KJlaccaM W TpyHnaM COeIWHEHUN (MPOCThIE BEIIECTBA, OKCHUIBI,
THAPOKCHUBI, COJIM; YTJIEBOAOPOIbI, MPOCThie A(GUPHI, CIHPTHI,

(beHOJ'IBI, AJIbACTUabl, KCTOHBI, Kap6OHOBI>Ie KHCJIOTBI, CJIOXXHBIC




3(UpBI, KUPBI, YTIAEBObI, AMUHBI, aMUHOKUCIIOTHI, OCIIKH)

10

CpopMUpOBaHHOCTh YMEHUS MPOBOJUTH PACUYETHI MO XUMUUYECKUM
dbopMynaM W ypaBHEHHMSIM  XUMHYECKHX  peakuuii ¢

HUCIIOJIBb30BaHUECM (bHSH‘leCKI/IX BCJINYHH:

10.1

Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKIHH, €CIH
OTHO M3 MHCXOJIHBIX BEIIECTB JaHO B BHUIE pacTBopa C
ONpeAcIEHHON MacCOBOM JIOJ€d PACTBOPEHHOIO BEILECTBA WU

IaHo B M30BITKE (MMEET MPUMECH )

10.2

MacCOBOW MM 00BEMHOM JI0JIH, BBIXO/1a MMPOIYKTA PEeaKIIuu

10.3

TEIIOBOTO A (deKTa peaKIiuit

10.4

00BEMHBIX OTHOIIIEHUI Ta30B

10.5

10 HAaXOXKICHUIO XUMUICCKON (POpPMyITBI BelecTBa

11

Biagenne cuctemMoil 3HaHMM O METOJAX HAy4YHOrO ITO3HAHMS
SIBIICHUI npupoabl, HCIOJB3YEMBIX B CCTCCTBCHHBIX HAayKaX H
YMEHUE TPUMEHATh ST 3HAHUA NPU HKCIEPUMEHTAIBHOM
HCCIIEIOBAaHUM BELIECTB U Ui OOBSICHEHUS XMMUYECKHUX SIBICHUH,
uMeromux ™MECToO B IMpUPOAC, HpaKTquCKOﬁ ACATCIIbHOCTH

YeJI0BEeKa U B OBCEIHEBHOM KU3HU

12

ChopMHpoBaHHOCTh YMEHHS TPUMEHSTH (MCIIOJIB30BaTh) 3HAHUS O
COCTaBE€ M CBOMCTBAaX BEIICCTB JUISI SKCIIEPUMEHTAILHON MPOBEPKHU
TUIOTE3 OTHOCUTENFHO 3aKOHOMEPHOCTEH MPOTEKAHHUSI XUMHUECKUX
peaKkuii U MPOTHO3UPOBAHUS BO3MOXKHOCTEH MX OCYIIECTBICHHUS,
CUCTEMHBIC  XUMHYECKHEC  3HAHHWS  JUISI  OOBSICHEHUS U
MPOTHO3UPOBAHUSL  SIBJICHHM, MMEIONMX ECTECTBEHHOHAYUYHYIO
NpUPOIY; JUIA TPUHATUS TPAMOTHBIX pEIIeHU mpobiieM B

CUTYyalluAX, CBA3aHHBIX C XAMUEH

13

CchopMupoBaHHOCTb ~ YMEHHMsS  IUIAHUpOBaTb M IPOBOJUTH
XUMHYECKUH D3KCHEPUMEHT (IIOJlyueHHE U M3y4yeHUE CBOMCTB
HEOPTaHMYECKUX M OPraHWYECKHX BEUIECTB, KAueCTBCHHBIC
peakuu yIJIEBOJJOPO/IOB Pas3INYHBIX KJIACCOB "
KHUCJIOPOACO/AEPKAIUX ~ OPraHWYEeCKMX  BELIECTB,  peEIleHUE
HKCIEPUMEHTAIBHBIX 33/1a4 M0 PACMO3HABAHUIO HEOPTAaHUYECKUX H
OpPTaHUYECKUX BEIIECTB) C COONIOJCHUEM TIPaBWII OE€30MacHOTO
oOpamieHusi C BellecTBaMU M J1a0OPaTOPHBIM 000pPYIOBaHHEM;

(bOpMan/IpOBaTB oeJIn MUCCICAOBaHUA; IMPCACTABIATL B pa:ml/Iquﬁ




(dbopMe pe3yabTaThl IKCIIEPUMEHTA, aHATM3UPOBAThH U OLICHUBATH UX

JOCTOBCPHOCTDb

14

ChopMUpOBaHHOCTH YMEHHSI OCYIISCTBISTH IICJICHAIIPABICHHBIN
MOUCK XHMHUYECKOW HH(OpMauu B Pa3IUYHBIX HMCTOYHHKAX
(HayyHast u ydeOHO-Hay4yHasi JIUTEpaTypa, CpPEICTBa MAacCOBOM
uHpopMalmu, cetb VIHTepHET W JApyrue), KPUTHYECKH
aHaANTM3UPOBaTh XUMHUECKYI0 MH(OpMALUIO, TepepadaTbiBaTh €€ u

HCIIOJIL30BaTh B COOTBETCTBUU C MOCTABIICHHOM yqe6H0171 3aJaduent

15

ChopMHpPOBaHHOCTh YMEHHUS TPOTHO3WPOBATH, AHAJIM3HPOBATH H
OLIEHUBAaTh MH(OPMAIIUIO C TO3ULIUN IKOJIOTHUECKON 0€30MacHOCTH
MOCJICJICTBUI ~ OBITOBOM ¥ TPOM3BOJCTBEHHOW  JI€ATEIHHOCTH
4eJIoBeKa, CBA3aHHOM ¢ nepepaboTKOM BEIIeCTB; CPOPMUPOBAHHOCTh
YMEHUI OCO3HABaTh OMACHOCTH BO3JCHCTBHS HA JKUBBIE OPIaHU3MBI
ONpeAENIEHHBIX BEIIECTB, IOHUMAsi CMBICI MOKAa3aTess MpeAebHON
JONMYCTHUMOW KOHIIEHTPAIlW, W TMOSACHATh HA TPUMEPAx CIIOCOOBI
YMEHBIICHUSI U MPEJOTBpALLEHUs] UX BPEJHOrO BO3ACHUCTBUS Ha

OpraHuU3M YCJIOBCKA




IHEPEYEHD 2JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMBIX HA EI'D 110

XUMHUHU

Kon

IIpoBepsieMblii 3JIEeMEHT COIepPKAHUSA

TeopeTnueckue OCHOBbI XUMUHU

1.1

Crpoenue BemectBa. CoBpeMeHHasi MOJIENb CTPOCHUS aToMma. Pacnipenenenue
DIIEKTPOHOB MO HYHEPreTUYecKUM YpoBHAM. Kiaccmpukamuss XUMHUECKUX
31eMeHTOB. OCOOEHHOCTH CTPOCHHUSI SHEPTeTUUECKUX YPOBHEH aTOMOB (-, p-,
d-anemenToB). OCHOBHOE U BO30YkKIEHHOE COCTOSHUSL aTOMOB. DJIEKTPOHHAs

KOH(bHpraLIHH aroMma. BaneHTHbIe QJICKTPOHBI

1.2

[Tepnomuueckass cucremMa xumuueckux sneMeHToB JI.M. Menneneena.
®usnueckuit cMbich [lepuoanueckoro 3akona .M. Menneneesa. [Ipuunnel u
3aKOHOMEPHOCTH HM3MEHEHUS CBOWCTB JJIEMEHTOB WU HX COCJAMHEHUU I10
nepuoiaM W TpyInaM. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB IMPOCTHIX

BCIICCTB, BOAOPOAHBIX COCHHHGHHﬁ, BBICIIHUX OKCHUIOB U THAPOKCHUIOB

1.3

BanenTHoCTb. QHCKTpOOTpI/IHaTCHLHOCTB. CreneHb OKHCIICHUS

1.4

Buasl xumuueckoil cBS3M  (KOBAJICHTHAs, HWOHHAs, METAJUTMYECKas,
BOJIOpPOJHAs) W MeXaHu3Mbl e€ oOpa3zoBaHUS. MeXMOIEKYISIpHbIE
B3auMOJeiicTBUs. BelecTBa MONEKYISPHOIO U HEMOJIEKYJISIPHOIO CTPOCHHUSL.
Tunel KPUCTALTUYECKUX PEIIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIIA

KPUCTALUIMYECKOUN PEMIETKH

1.5

Xumuueckass — peakmus.  Kimaccupukanuss  XMMHUYECKUX — peaknuii B
HEOPraHWYECKOM M OpraHMYeCKOM XUMHHM. 3aKOH COXPAHEHHUS MaccChl

BCIICCTB

1.6

CkopocThb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.7

TemnoBsie 3¢ HeKThl XUMUYECKUX peakiuid. TepMoxuMudeckue ypaBHEHH

1.8

O6paTI/IMBIC pEaKuuu. XHUMHUYECKOE PpaBHOBECCHC. CDaKTOpLI, BIUAOIIHNEC Ha

COCTOsSIHAE XUMUUecKoro paBHoBecud. [Ipuniun Jle [larense

1.9

9HeKTp0J’II/ITI/I‘leCKaH Jucconuanus. CuibHbIE U clIa0bIe QJICKTPOJIMTHI. Cpez(a
BOOHBIX PaCTBOPOB BCHICCTB: KHUCIIAs, HeﬁTpaanaa, meao4YHasd. CreneHb

Jucconuanyy. Peakiuy HOHHOTO obMeHa

1.10

I'uaponu3 coneii. MornHoe mpou3sBeneHHE BOIbI. BOIOpOIHBIN MOKa3aTelb

(pH) pactBOpa

CnocoObl  BBIp@XEHHsSI ~ KOHIIGHTpPAI[MM  PAacTBOPOB: MaccoBas  JIOJI
pacTBOPEHHOTO BELIECTBA, MOJIApHAs KOHUEeHTpauus. HacellieHHble u

HCHACLIIICHHBIC paCTBOPLI, PACTBOPUMOCTD. KpI/ICTaHHOFI/I,Z[paTLI




1.12

OKHCIUTEIIBEHO-BOCCTAHOBUTEIIBHBIC pPCaKkuru. HOBG[[GHI/IG BCIICCTB B Cpc€aax

C pa3HbIM 3HAYCHHUECM pH MeTtopl QJICKTPOHHOI'O OanaHca

1.13

DNEKTPOIN3 PaCTBOPOB U PACIIIIABOB COJIEH

OCHOBEI HeOpFaHquCKOﬁ XUMHNHU

2.1

Knaccuduxanms HEOPraHUYECKUX COCIMHEHUM. Homenkiatypa

HCOPraHNMYCCKUX BCIICCTB

2.2

XHWMHYECKHUE CBOWCTBA BAXKHEHUINIMX METAIOB (HATPUH, KaIHMH, KaJbIIHM,
MarHui, aJllOMUHUN, IUHK, XPOM, JK€JIe30, Me/lb) U UX coenuHeHui. OOmue

CIOCOOBI TOJTYUYECHHS] METAJIJIOB

23

XUMHUYECKUE CBOMCTBA BAXKHEHWIIMX HEMETAJUIOB (TaJIOTCHOB, CEphI, a30Ta,
dochopa, yrimepoma W KpPEeMHHS) € WX COCIUHEHUH  (OKCHIOB,

KHCJIOPOJICOIEPIKALUX KUCIOT, BOAOPOJHBIX COEAMHEHU)

24

I'eneTnyeckas cBs3b HCOPraHMYCCKUX BCIICCTB, IIPUHAAJICIKAIINUX K

Pa3IMYHBIM KJ1acCaM

2.5

#HH##Par### U nenTudukanys HeOpraunueckux coegnHeHui. KauectseHnole

p€aKiuu Ha HCOPraHM4CCKUEC BCIICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMHH

3.1

OcCHOBHbBIE TIOJIOKEHHUSI TEOPUU XUMHUYECKOIO CTPOCHUS OPraHUYECKUX
coenuHeHuit  A.M. bByrtiepoBa. VYTIJepOoIHBI  CKEJIET OpraHuyecKou
MOJIeKyJibl. KpaTHOCTP XMMHYECKOW CBSI3U. S- U P-CBA3U. Sp3-, sp2-, Sp-
rubpuan3ay opouTaneil aToMoB yriepoza. 3aBUCUMOCTh CBOMCTB BEIIECTB
OT XUMHYECKOIO0 CTpPOCHMs MoOjeKysl. ['omonoru. I'omosiormdeckuit psn.

H3omepust u u3oMepbl

3.2

[Monsatne o ¢yHkuuoHampHOW rpynme. OpueHTanuoHHBIE A EKTHI

3aMECTUTEIIEN

3.3

IIpencraBnenue o kiaccuuKaluy opraHuyeckux BemiecTB. HomeHknaTypa
OpraHMYECKUX COEIMHEHUMN (CHUCTeMaThyecKas) M TPUBUAIbHBIE HA3BaHUS

BaKHEHIIINX HpeHCTaBHTCHeﬁ KJIAaCCOB OPraHM4YCCKHUX BCUICCTB

3.4

CBoOOIHOpa UKaNbHBIH M HMOHHBIM MexaHu3Mmbl peakuuu. [loHsTHE O

Hykieoduie u anekrpoduiie. [lpapuno MapkoBuukoBa. [IpaBuio 3aiineBa

3.5

AJKaHBbI. XUMHYECKHE CBOMCTBA AJIKAHOB: TaJIOTEHUPOBAHMUE,
JErupUpOBaHUE, TEPMHUUECKOE pa3lIOKEHUE, KPEKUHT, H30MEepHU3alus,
ropenue. [lomyuenue ankanoB. I[luknoankanel. Crenuduka CBOWCTB
[MKJIOAJIKAHOB C MaJIbIM pa3MepoM LHKIA. Peaknuu mnpucoequHEHUs |

PAAUKAIBHOI'O 3aMCIICHUA

3.6

AJIKEHBI. XHUMHUYECKUE CBOMCTBA: peakuuu IIPUCOECTUHEHUS




(ranoreHupoBaHUe, THAPUPOBAHUE, TUAPOTaJIOr€HUPOBAHUE, TUApATAIM),
TOpPEHHUs, OKUCIIEHUs U nosinmepusanuu. Ilpombliienasie U g1abopaTopHble

CIIOCOOBI MOJIYYCHUA aJIKCHOB

3.7

Ankaguensl. XMMUUYECKAE CBOMCTBA aJIKaJAUECHOB: PEAKLUHU NPUCOCIUHEHUS
(ruapupoBaHue, rajloreHUpoBaHUE), TOpeHus U nonuMepusauuu. [lonydyenue

AJIKaIUCHOB

3.8

AJKUHBL Xumuueckue CBOMCTBA: peakuuu IIPUCOETUHEHUS
(ranoreHupoBaHHe, THIPUPOBAHUE, TUApATAIMs, TUAPOTraIOreHUPOBAHUE)
KaK croco0 MoJIy4eHHs MOJUMEPOB U APYTUX MOJIE3HBIX MPOAYKTOB. Peakuun
3amenieHus. ['opeHue aneTuieHa Kak HCTOYHHUK BBICOKOTEMIIEPATYpHOI'O

IJIaMCHH IJId CBAPKH U PE3KU MCTAJIJIOB. HpI/IMeHeHI/Ie aliCTUJICHa

3.9

Apenbl. XHUMHYECKHE CBOWCTBa O€H30Ma: peakUUd HDIEKTPOPHUIBLHOTO
3aMelleHus, IPUCOENNHEHUs (THIPUpPOBaHUE, rajoreHupoBaHue). Peaxius
roperus. OCOOEHHOCTH XUMHUYIECKUX CBOMCTB Toiyosa. [lomydenue Gen3oa.
Oco0eHHOCTH XWMHUYECKUX CBOMCTB crtupona. [lomumepusamus crupona.

CriocoOsbl MOJIY4YCHUA U HTPUMCHCHUC apOMATHUUCCKHUX YTIICBOLOPOA0B

3.10

Crouptel. IlpenenbHble OJHOATOMHBIE CHOUPTHL. XHMHYECKHME CBOMCTBA!
B3aMMOJICHCTBHE C HATpUeM KaKk Crmoco0 yCTAaHOBJICHHS  HATUYHS
TUAPOKCOTPYIIBI, C TajJOreHOBOAOPOJAMH Kak CIOCO0  TMOJIy4YeHHUs
pacTBOpUTENEH, BHYTPU- W MEKMOJICKYJISIpHAass Jaeruapartauus. Peakuus
ropenus. [lonmydyenue sTaHoOna: peakuus OpPONKEHHS TIIOKO3bI, THApATAIU
STUJIEHA. OTWICHIJIMKOAb W TJIMLEPUH KaK MPEICTABUTENIU MPEeiabHbIX

MHOI'0OAaTOMHBIX CITUPTOB

3.11

®enon. XuMHUecKkue cBoiicTBa (eHosa (peakuuu ¢ HaTpUeM, TUIPOKCHUIOM

HaTpus, Opomom). [Tonydenne dpeHona

3.12

Anbaeruapl. XuMu4ecKue CBOICTBa  MpeeNbHbIX aNbJIETU/IOB:
TUIPUPOBAaHUE; KAUECTBEHHbIE PEaKIMU Ha KapOOHWIbHYIO TPpYIITY (peaxius
«cepedpsiHOTO  3epKaniay, B3aumMopeicTBue ¢ ruapokcuaom wmean  (ID).
[Tonyuenue mpenenbHBIX AalbJETUIOB: OKHUCICHHWE CHUPTOB, THIpaTalus
areTuiieHa. AIETOH Kak MpeAcTaBUTelnb KeTOHOB. OCOOCHHOCTH peaKIHH

OKHCJICHHA allCTOHA

3.13

KapOoHoBble KHCIOTBI. XMUMUYECKHE CBOICTBA MpeAeIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOEHHOCTH XHMHYECKHX CBOHCTB MYypaBbUHOU
KkucinoTel. IlomydyeHue npenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHUCJICHHE aJKaHOB, AJIKCHOB, NEPBUYHBIX CIIUPTOB, albACTUIOB. Bricuine

MNpeaACIbHBIC U HCIIPCACIBbHLBIC Kap6OHOBI>I€ KHCJIOTHBI

3.14

Cnoxnble >¢upsl u Kupbl. CHocoOBl MONYyYEHHs] CIOXKHBIX 3(PHPOB.




OO6patumocth peakuuu sTepuduxanuu. [IpumeHeHHe cIoXHBIX 3(QUPOB B
NUILEBOH U MapproMepHON MPOMBINUIEHHOCTH. JKUpPbI Kak CI0XKHbIE 3PUPBI
IJIMIEpUHA M BBICHIMX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOWCTBA KHPOB:
TUIPUPOBaHUE, OKHcIeHue. ['uaponn3, uim OMbUIEHUE, KUPOB KakK CHOCO0
IPOMBIIIJICHHOTO TOJYYEHUS COJIEH BBICIIMX KapOOHOBBIX KHCIOT. MBLIA Kak

COJIM BBICHINX Kap6OHOBBIX KHCJIOT

3.15

XVUMUYECKHUE CBOMCTBA TJIOKO3bI: PEAKIUU C YYAaCTUEM CIUPTOBBIX U
aNbJICTUIHOM TPYII U MOJIOUYHOKHUCIIOE OposkeHue. [IpuMenenue riaoko3bl, eé
3HauY€HUE B IKU3HEAEATEIbHOCTHM opraHusMa. Jlucaxapuabl: caxaposa,
ManbTo3a. BoccraHaBnuBaromMe M HEBOCCTAHABIMBAIOLIUE JHCaXapHbl.
['unponu3 aucaxapunoB. Ilomucaxapuabl: kpaxman, riaukoreH. CTpoeHue
MaKpOMOJIEKYJT Kpaxmalia, IIMKOTeHa W 1eJUIr0sIo3bl. du3nueckue CBOMCTBA
KpaxMaja W LeJUIl0JIo3bl. XHMMHMUYECKHE CBOWMCTBAa Kpaxmaya: THIPOJIH3,
KaueCTBEHHasl peaklMs C HOAOM. XHUMHUYECKHE CBOWCTBA LIEJUIIOJIO3BL:
TUAPONN3, TodydeHue 3GupoB Ueoa03bl. [loHATHE 00 HCKYCCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHbIN MIENK)

3.16

AMuHBI. AMHUHBI KaK OpraHMYECKHME OCHOBAHHUA: PEaKIMh C BOJIOH,
KUCJIOTaMU, peakiys TOpeHusl. AHWIMH Kak IMPEeACTaBUTENIb apOMaTUUYECKUX
aMUHOB. XHMMHYECKHE CBOMCTBAa aHHUJIMHA: B3aMMOJCHCTBHE C KHCJIOTaMHU,
OpomHOI BOJOM, okuciaeHue. [loaydyeHre aMMHOB alIKMJIMPOBAaHUEM aMMHUaKa

1 BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITICBOAOPOJ0OB

3.17

AMHMHOKHUCIIOTHI U O€JIKU. AMHUHOKHUCIOTBI Kak aM(OTEpHbIE OpraHUYECKUE
coenuHeHusl. OCHOBHBIE aMHHOKHCIIOTHI, oOpa3yromue Oenku. XUMHUYeCKHe
CBOMcTBa OENKOB: TUAPONH3, JCHATYypallus, KaueCTBEHHbIC (IIBETHbHIE)

peakuuu Ha OeIKu

3.18

CrpoeHue U CTPYKTypa IOJUMEpPOB. 3aBUCUMOCTb CBOWCTB IOJUMEPOB OT
cTpoeHusi MoJieKysl. OCHOBHBIE CITOCOOBI MOJyYSHHSI BBICOKOMOJIEKYJIISIPHBIX
COEIMHEHUI: peakuuu NOJIMMEpU3ALUU u MIOJINKOH/ICHCALIUH.

Knaccudukanus BoJoKOH

3.19

#HH##Par### U nenTudukanys opraHnuecKux coeAMHeHuM. Perenue

OKCIICPUMCHTAJIBHLIX 3aa4 Ha PpaClIO3HABAHUEC OPIraHUYCCKHUX BCIICCTB

3.20

I'eneTnyeckas cBs3b MCKAY KlIaCCaMH OPraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMUS U )KU3Hb

4.1

XvuMus B TIOBCEHEBHOHM xu3HU. [IpaBmia Oe30macHOi padOTHI C €IKHUMH,

TOPHOYMMHU U TOKCUYHBIMHU BCIICCTBAMU, CPCIACTBAMU OBITOBOM XMMHUH

4.2

XuMHsSL U 300pOBbE. XUMHUS B MEIUIMHE. XHMHS M CEJIBCKOE XO3SHCTBO.

XuMus B IIPOMBIIIIICHHOCTH. XuMus U OHCPICTHUKA: HpI/IpO,I[HHﬁ n HOHYTHLIﬁ




HeTSIHOM ra3bl, UX COCTaB U HcIoib3oBanue. CoctaB HedTH U e€ mepepaboTka

(MpUPOIHBIE UICTOYHUKHU YTIIEBOJIOPOJIOB)

XUMHUS U 3KOJOTHs. XMMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeabl U €ro

nocneactus. Oxpana rugpocdepsl, mouBbl, aTMochepsl, GIopsl U GayHbI OT

+3 XUMHYECKOT0o 3arps3HeHus. lIpobGiemMa OTXOIOB M TMOOOYHBIX IMPOIYKTOB.
AJbTEepHAaTUBHBIE HCTOUHUKU SHEPTUU
OOmue mpeacTaBIeHUS O  MPOMBIIIICHHBIX — CHOCO0AaX  IMOJYYCHHUS
XMMHYECKMX BEIIeCTB (HAa TNpUMEpe IPOU3BOJACTBA aMMHUAaKa, CEPHOI
4.4 KUCIOoThl). Y€pHas u 1BerHas Metautyprus. CTekiIo M CHUJIMKaTHas
IPOMBIIUIEHHOCTh. [IpombinuieHHass opranudeckas xumus. CpIpp€ i
OpraHNYECKON IPOMBINUIEHHOCTH
5 Tunel pac4€THBIX 33124
51 Pacuérel Macchl BelecTBa WM 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY
' BEIIECTBA, Macce Wi 00bEMY OJIHOTO U3 YUaCTBYIOIIMX B PEAKIIUU BELIECTB
5.2 | Pacuérsl TemioBoro 3 exra peakiuu
5.3 | PacuéTpl 00BEMHBIX OTHOLICHUH ra30B PU XUMUYECKUX PEAKIHIX
54 Pacuérsl macchl (00bEMa, KOJIMYECTBA BELECTBA) POILYKTOB PEAKLIUH, €CIIH
' OJIHO M3 BEILECTB JaHO B U30BITKE (MMEET MPUMECH)
55 Pacuérbl MmaccoBoit min 00BEMHOM JJOTU BBIX0/1a TPOAYKTA PEAKIIUU OT
' TEOPETHYECKU BO3MOXKHOTO
Pacuérsl macchl (00bEMa, KOJIMYECTBA BELIECTBA) MPOILYKTA PEAKLIUHU, €CIIH OJIHO
5.6 | U3 BeleCTB aHO B BHJIE PACTBOPA C OIPEAEIEHHON MacCOBOM J10JIei
pacTBOPEHHOIO BEIIECTBA
57 Pacuérbl ¢ NCIOJIB30BaHUEM TIOHATHI «MAacCOBasI 10, «MOJIAPHAs
. KOHLEHTPALUA», «PACTBOPUMOCTbH)
Haxoxnenne MoieKyIsipHOi (hOpMYJIIbl OPraHUIECKOTO BEUIECTBA TI0 €T0
5.8 | IJIOTHOCTH U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTAB, MITH O

MMpOAYKTaM CropaHusd




