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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO oOpazoBarenbHON IPOrpaMMBbl CpEeITHETro oO1ero
obpazoBanusi(POIl COO), npeacrapnenHbix B denepaabHOM TroOCyJapCTBEHHOM
obOpazoBarensHoM cTtaHgapre COO, c¢ yu€tom KoHmenmuu mnpemnogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTeNIbHBIX Opranuzanusx Poccuiickoi
denepany, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbl, H
OCHOBHBIX ToJIOkeHU «CTpaterun pa3BuTusi BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuoy 10 2025 ropa» (Pacnopsibkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHSI Ha YPOBHE YINIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kimaccos.
N3yuenue mpeamera, pealM3yeMoe B YCIOBUAX JU(DPEepeHIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIBbHYI0 U
OOLIEKYIbTYPHYIO TMOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAMUMYIO IS
aJanTaiuy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKE IS
IpOAODKEHHs OOyuYeHHUsi B OpraHu3alusix Mpo(eccrOHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLINH.

B nporpamme 1o XMMHM Ha3HAaY€HUE IMpeaMeTa «XUMHUS» [OIy4aeT
HOJpOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnoxkeHusiMu GI'OC COO o B3auMOOOYCIOBJICHHOCTH IIEJIeH, colepkKaHus,
pe3ysbTaToB O0yuYeHUs M TpeOOBAHMN K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIIOTCA CJEAYIOLUIME BBIMOJIHSAEMBIE MPOTrpaMMoOil o
XUMUHU (QYHKIHH:

e UH(POPMALMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
NOJlyuYE€HUE NPEJCTaBICHUS O UENsIX, COJIEp)KaHWHU, oOueil cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEeICTBAMH IIPEIMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MpouIIs;

e OpraHM3alMOHHO-IIJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
OINpEJENICHNE: NPUHLHIIOB CTPYKTYPHUPOBAHUS M IOCIENOBATEIBHOCTH
U3y4YeHHUs Y4eOHOro MaTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHON OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX TOCTHXKEHHM OO0ydarolmuxcs B
pamMKax MTOTOBOHM arrectanud B (GopMe E€IUHOI0 TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMHUH.

[Iporpamma aJis yriryOJI€HHOTO U3YUYEHUS XUMUU:



e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJEpKAHHME, 00S3aTeIbHOE
JUIS W3y4YeHUsT B paMKaxX OTAETbHBIX mpoduieii, mnpegycMaTpuBacT
pacnpeneseHue W CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAéT IMpHUMEpPHOE pachpeereHue yuyeOHOro BpPEeMEHH, PEKOMEH]IyEMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATENIbHOCTh HW3YYEHUS Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYIO MHTEPIPETALNIO 1IeJIel U 3a]a4 U3yUeHHUs MpeaMeTa
Ha yTiIyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero oO0pa3oBaHUS, COAEPHKATETBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTeIbHOU
MIPOrpaMMBbl CpEeIHEro o01ero o0pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUM  OOYyYalolIErocss IO OCBOCHHIO
CoJIep KaHus IpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMUAM B IMPOrpaMMe IO XMMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOy4YeHHMEM XUMHUM Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOM MpPOrpaMMoll MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MpeameTa
«XuMusA» OCTa€rcss BO3MOXKHOCTh BBIOOpa €ro BapuUaTUBHOM COCTaBIISIOLIEH,
KOTOpasi JOJKHA OIpPENEsIThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentryanbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TIPEIMETOB 0a30BOro M YINIYOJEHHOIO YpOBHEW B CHUCTEME
nuddepeHIMpoBaHHOTO OO0yYEeHHUS Ha YpPOBHE CpenHero oOiiero oOpa3oBaHUs
XMMHSI Ha YpOBHE YINIyOJNEHHOrO U3y4YEHHUs HalpaBiIeH Ha peanu3aluio
INPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalloM  MOJYYEHUS  XHUMHYECKOIro
oOpa3oBaHMsI B paMKax W3Y4YCHHsS CHEIHAIbHBIX ECTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M H3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIUIyOJIeHHE TEOPEeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIINX ONpPENeAEHHBIN Mpoduib
oOy4eHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEIYIONIEr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusx nmpodeccruonansHoro oopasoanus. Hapsiay c atum,
B cBete TpeboBanuit ®I'OC COO Kk mIaHUPYyEeMbIM pe3yjibTaTaM OCBOCHUS
dbenepanpHOl  00pa30BaTEIBPHOM MPOTPpaMMBI CpPeAHEro oO0Iero oOpa3oBaHHS
U3y4yeHue ImnpeameTa «XuUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3aJay



BOCIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOyyarommxcs, Ha (popMHpOBaHUE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3alMK y4eOHOTo TpyAa H
00OOMIEHHBIX  CIMOCOOOB  MEATETLHOCTH, WMEIOMINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOJIEHHOTO H3y4eHHUS
ABIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» u «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COJACpP)KAaHUA STUX KYpCOB B MPOrpaMMe IO XUMHUHU 332 OCHOBY
npuHaTel noJiokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJn&€HHOTO
YPOBHEM U3yUueHUs MpeaMETA.

OcHoBy cogepxaHusi KypcoB «Opranmdeckas xumus» u «OOmas u
HEOpraHWYecKass XHMHs» COCTABISIET COBOKYIMHOCTh NPEIMETHBIX 3HAHUM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cHUcTreMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Marepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIBHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIMPEHUS U YIiyOJeHHs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUsS PEAKUUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoauHamMuKu. HM3ydenue mnepuogmyeckoro 3akoHa u llepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3pEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TpEACTaBICHUM 00
IEKTPOXUMHUYECKHX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckodl XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHU yaenseTrcs 0co00e BHUMaHUE BOPOcaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHMHH
yriay0aEHHOTO YPOBHS M3YUYEHUS JIJIsl KJIACCOB OMpeenEHHOro mpodus (TIaBHbIM
o0pa3oM Ha UX CTPYKTypy U XapakTep [ONOJHEHUH K oOumel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC IIpeIMeThl. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMHKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl y4eOHOTO MaTepuaia mo obmed xumwun. [Ipu
U3y4YeHUU IMpeiMeTa B JaHHOM Cllydyae akLeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB M TEOPHUH B XMMHUU U B (U3HUKE: aTOMHO-
MOJIEKYJISIpHAs Teopusi (MOJEKyJisspHas Teopusi B (U3UKE), 3aKOHBI COXPAHEHUS



MAacCbl W JHEPrUH, 3aKOHbl TEPMOJMHAMHKH, IJIEKTPOJIM3a, MPEICTABICHUS O
CTPOEHHUH BEILIECTB U JIPYTOE.

B TO Xe BpeMs B coAepKaHHM TMpeameTa Uil KIAacCOB XHMMHUKO-
Ounonornyeckoro npoduiist OONbIINNA yACIbHBIA Bec OylIeT MMETh OpraHuyecKas
xumusi. B 3TOM cioydae mpemocTaBisieTCs  BO3MOXKHOCTh — JJisi  OoJiee
OOCTOSITETPHOTO ~ PACCMOTPEHMSI XMMHYECKOW  OpraHu3alie  KJICTKH  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K NpPUMEPYy, TaKue
CTPYKTYpHBbIE KOMIIOHEHTbBI, KaK JUIUABL, OCIKH, YTIEBOAbI, HYKIECHHOBBIC
KUCIOTHl U Apyrue. [Ipu 3TOM 3HaHUA O COCTaBE M CBOMCTBAaX MPEICTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIy’)KaT OCHOBOM MJI1 HW3y4YEHHS
CYIIIHOCTH TPOIECCOB (POTOCUHTE3A, IBIXaHMUSI, TUIIEBAPEHUS.

B murane ¢dopmupoBaHHS OCHOB HAyYHOTO MHPOBO33PECHHS, OCBOCHHS
OOIIIEHAYYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAyUHbIX
3HAHUN HM3y4YeHHE NpeaMeTra «XHUMHUsD Ha YrIIyOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYEOHBIMM TMpPEAMETAMU, BXOSAIIMMH B COCTaB
npeaMeTHbix obnacteld «EcrecTBeHHO-HAay4yHBIE MOpeaMeThD», «MaTeMatnka u
uH(popmaTrKa» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Ipn u3ydyenun yuyeOHOro mnpeamera «XuUMUs» Ha YIIyOJIEHHOM YpOBHE
Tak)ke, KaKk Ha YpOBHE OCHOBHOT'O M CpeAHero ooOiiero oopasoBanus (Ha 6a30BOM
YpOBHE), 3a7a4eil MEPBOCTENIEHHON 3HAUYUMOCTH SBJSIETCS (DOPMUPOBAHKHE OCHOB
HAyKM XUMHUHU Kak O0OJIACTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JESTEIbHOCTH YEJI0BEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphl. PenieHue
TOM 3a7aud Ha YOIYyOJIEHHOM YpOBHE U3YYEHHS TMpeAMeTa Mperoiaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupoBaHUE MPEJCTABICHUN: O MaTepUaIbHOM €JIMHCTBE MU,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBIEHUM MPUPOJIBI, O MECTE XUMUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylledl pojiu B oOecreueHun
YCTOMYMBOTO  pPa3BUTHA  YEJIOBEYECTBA: B  pEHICHUH  MpoOJemM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEIMIMHBI, CO3JJaHIUH HOBBIX MAaT€pHUaIOB, HOBbIX UICTOYHUKOB YHEPTUH, B
0o0eCTieYeHUN PAIMOHAIBHOTO MPUPOONOJIb30BaHUs, B (POpMHUpPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KyJIbTYpPhl YEJIOBEKA, a TAKXKE JKOJOTUUECKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U MPUPOTHOM cpeie;

e OCBOCHHME CHCTEMbl 3HAHHUM, JIEKAIIMX B OCHOBE XHMHUUYECKOMN
COCTaBJISIOIICH €CTeCTBEHHO-HAYYHOM KapTUHBI MUpa: (yHIaMEHTAIbHBIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHHHM BEIIECTBA HA pPAa3HbBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJIEKYJISIDHOM,  HAJMOJICKYJISIPHOM, O  TEPMOAWHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XHUMHUYECKHUX PEAKLHH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIHX
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOICTRA;

dbopmupoBaHue y OO0 yJarOIITIXCS OCO3HAHHOTO MTOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHECHUS
KJIFOYEBBIX HJIeH M TpOOJeM COBPEMCHHON XUMHHU, JUISI OOBSICHCHUS M
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO pEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIHMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBHUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKAa, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOi
BEIIICCTB;

yrayOJdeHHe  TPEJICTaBJICHWA O  HAyYHbIX  METOJaX  ITO3HaHWS,
HEOOXOJUMBIX I TPUOOPETCHHS YMEHUH OpPHEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SIBJICHUH, WMEIONIUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITHHOCTH M MTOBCEAHCBHOM YKH3HH.

B nmane peanm3zanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX M PAa3BUBAOIIMX
(GyHKLIMIA LETOCTHOM CHCTEMbl CPEIHEro oOmero oOpa3oBaHUs NpPH WU3YUYEHUU
npeaMera  «XuUMHUS» Ha  YIUIyOJIEHHOM  ypOoBHE OCOOYI0  aKTyaJlbHOCTb
IpUOOPETAIOT TaKUE LIENU U 331a4H, KakK:

BOCIHUTaHUE YOEXKJAEHHOCTH B TMO3HABAEMOCTU SIBJICHUW MPUPOIBI,
YBOKEHHUS K TMpOlecCYy TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAaHUNA B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIMM K OOYYEHHUIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJO W  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
00111eueTI0BEYECKUX 1IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HUHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKUX
criocoOHoCTe oOy4varonuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILIEHHS K CaMOOOpPa30BaHUI0 U HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBUIO YCHENTHOM MPpo(heCCHOHAIBHON U OOIIECTBEHHOM JeATeNbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3JI0pPOBOM 00pase >KU3HHU;

dbopMHpoBaHUEe yYMEHUH W HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIbTYPbI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU IKOJIOTUUECKOHN IEITESIbHOCTH.

OO61iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTITyOJIeHHOM
YPOBHE CpeaHero obmiero oopasoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
170 gacoB (5 yacoB B Hezento), B 11 kimacce — 136 yaca (4 yaca B HEZEIO).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHHM.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3ALMM aTOMHBIX OpOuTane
yriepojia. Mexanu3mbl 00pa30BaHMsI KOBAJIGHTHOM CBSI3M (OOMEHHBIH M JJOHOPHO-
aKLENTOpHbINA). TUIBl MNEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- MU T-CBS3U.
OnunapHasi, 1BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHe O CcBOOOAHOM paaukane, HykiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpraHUYeCKUX COeAUHEHUU. MOoneKyasipHble W  CTPYKTypHbIE  (OPMYJIBL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalEHHasl,
ckenerHass. M3omepus. Bunabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbIe AHPEKTH B MOJIEKYIaX OPTaHUYECKUX COCIMHEHUN (MHIYKTHUBHBIMN
Y ME30MEPHBIN 3P PEeKThI).

[IpeacraBnenne o kKinaccupuKaMK oOpraHnyeckux BeniecTB. Illonarue o
bynkunoHaasHOM rpymme. ['omomnorus. ["'omonoruueckue psanbl. CucreMaruyeckast
HOMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobeHHocT W KiaccuUKalUs OpraHUuYecKux peakuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYEHHSI BEIIECTB M HUX MPEBPAICHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYeCKHX BEIIECTB W MaTepuaiaMH Ha UX
OCHOBE, OTbBITHl MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(taBneHue, oOyIJIMBaHME U TOPEHHUE), KOHCTPYUPOBAHHE MOJENCH MOJEKYJI
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o0mIast popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKAHOB, SP -
ruOpuau3anysi aTOMHBIX opOuTaned yriepoaa, o-cBsi3b. dusmveckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPHU3aLNH,
JEruIpUPOBaHMs, IIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, TopeHus. [IpencraBienne o
MEXaHU3ME PEAKIM paJuKaIbHOIO 3AMEILIECHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmyina, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOTeKCaH) HUKIOATKaHOB. CIOCOOBI MOMyYeHHS H
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajJkeHoB, oOmas (opmysia, HOMEHKIATypa.
DIEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AlKEHOB,  Sp-
ruOpuan3aiys aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLIHUH IPUCOECAVHEHMS, 3aMEIIEHUS B O-IOJOKECHHE
IIpU JIBOWHOM CBA3M, MOJUMEpHU3alnd U okucieHus. IIpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha JIBOWHYIO CBsI3b. CrOCOOBI MOMYyYEHUs U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX ~ AueHoB, 1,2- wu | 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrIoCcOObI MOMYyYEHUS U TPUMEHEHUE aTKaUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKMHOB, Sp-
ruOpuan3aius aTOMHBIX opOuTaneil yriepoaa. dusmyeckrne CBOWCTBA AJIKHWHOB.
XHWMHYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHUCIIOTHBIE CBOMCTBA AJIKHHOB, MMEIOIINX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmas popMmysa, HOMEHKIATYpa U U30MEpPHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl OeH3ona. dusnueckue CBOWCTBA apeHOB. XHWMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOIOB: PEAKIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajuKalle, PEaKkIHH NPHUCOCAUHEHUS, OKHUCIECHUE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUJIBHBIX PpPAJUKAIOB, KapOOKCHILHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamnus ctupoia. CriocoObl MOTyUYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KamenHslil yrojib 1 npoayKThl ero nepepadorku. Cnocoosl nepepaboTku HePTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEPTH, MX IPUMEHEHNE B IPOMBIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXYy Pa3IMUYHBIMU KJIACCAaMU YTJIEBOJIOPOJIOB.

DNEKTPOHHOE CTPOCHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakimu
3aMEIleHUs] TallofTéHa Ha THAPOKCOTPYNIy, HUTPOrpyNy, IHAHOTPYIIIY,
amuHorpymnmy. JlelicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO U CIUPTOBOTO
pactBopa wWIENOYHA. B3auMoaencTBUE IUTaIOTEHAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3zoBanue
TaJIOTEHIPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOJbl HM3YUYCHHMsI BEIIECTB M HUX MPEBPAIICHUMN:
n3ydeHue (QU3NIECKUX CBOMCTB YTIICBOJOPOIOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yriaeBoJOpOJIOB Pa3IMYHBIX KJIaccoB (0OecIBeYMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kauecTBeHHOe OOHapy)eHUe
yriiepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIIECTBAX, MOJyYEHUE HTWICHA U
M3YUYCHHUE €ro CBOMCTB, O3HaAKOMiieHHE ¢ KoyuieKiusMu «HedTb» u «Yromby», ¢
oOpasllaMM TUIacCTMacC, KayuyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJIEKYII
YIJIEBOJIOPOJIOB U FaJIOT€HIIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kaniue opranndeckue coeJMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CcnHUpThl. CTpoeHUE MOJIEKyn (Ha MpuUMepe
METaHoJIa W J3TaHoida). ['oMonorudeckuil psan, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kinaccudukamus. Dusmdyeckue CBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CHUPTOB. BoOJOpo/HBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pEAKIUM 3aMEIIeHUs, JerujpaTalid, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHast peakuysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBHE 3TaHOIa U METaHOoIa
Ha opranu3M uenoBeka. CrocoObl MOTy4YeHUs W TPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XUMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pPEAKIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYEeCKUMHU KHCJIOTaMU, KauyeCTBEHHAas pEaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHW3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONydYeHHS W TNPUMEHEHUE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJNEKYJIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
O0eH3oapHOrO snapa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osrydeHus: U npuMeHeHue gpenomna. GenonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS] — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosIoruueckue psifibl albJIeruioB U KETOHOB, oOIIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nyueckue CBONCTBA albJETHIOB H
KETOHOB. XUMHUYECKHME  CBOICTBAa  QIbJETWAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albJIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHUIbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OaHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. 30Mepus 1 HOMeHKIIaTypa. Pu3nueckue cBocTBa
OJTHOOCHOBHBIX MpPEJENbHBIX KapOOHOBBIX KHUCIOT. BogoponaHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTHUEM YIJIEBOJAOPOIHOIO paJHKaa.
OcoOeHHOCTH CBOWCTB MYpaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue KapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENIbHBIX U aPOMATHUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapuUHOBAas, MNaJIbMHUTHHOBAs, OJIEUHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIIOThl. CrIocOObI OJyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS H
HOMEHKNaTypa. PU3NYECKHE W XMUMHUYECKHE CBOWMCTBA: THUAPOIU3 B KHUCIOW U
IIEJIOYHOU Cpeie.

Kupsl. Ctpoenue, puU3ndecKkue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienoyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeeNIbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoOIE.

MBpI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

Oo6mas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, -
U rnonucaxapuiel). MoHOocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakrosa, pu0o3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkaAeHHe B npupoje. DoTocuHTes.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
Ipynn, COUPTOBOE W MOJOYHOKUCTIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMa. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaKIIME U HEBOCCTAHABIMBAOIIME AUcaxapuabl. I uaponus
nucaxapunioB. Haxoxxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH W 1eiumoio3a. CTpoeHre MakKpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3WUYECKHE CBOWCTBA KpaxMala M LEJUTIOJIO03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs PEaKUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIyYeHHe 3PUpoB LeiToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BEIIECTB M MUX NPEBPALLCHUN:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aUMOJCHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTHUJIOBOTO CIIMPTA B ANBJETU] HA PACKAIEHHONW MEIHOW ITPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JIUXPOMATOM Kaiusl (BO3MOKHO HCIOJb30BaHHE
BUJICOMATEPHUAIIOB), KAaYECTBEHHbIE pEaKUUU Ha albJeruabl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(Il)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue CBOWMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuipokcugom meau(ll), BzaumonerncrBue
KpaxMalia ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb, «KapooHoBbie KUCTOTHL. ClOXKHBIE ADUPBD».

A3oTcoaep:Kalye OpraHuvecKue CoeAUHEeHUsI.

AMUHBI — OpraHUYECKUEe MPOU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anu@paTUYecKue ¢ apoOMAaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenue Mmoiekyin, odmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYecKue
cBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTHYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKWIIaMMOHHUSL.

AHWIMH — TPEICTAaBUTENIb AaMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3anMHOe BiIMsSHUE TPy aTOMOB B MOJIeKyJie aHuiIMHA. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWwIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEHHE amudaruyeckux aMuHOB. llonydyeHue aHwIMHA U3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE TPEACTABUTENIH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @u3NuecKkue CBOWCTBA AMUHOKHCIIOT.
XHUMHUYECKHE CBOMCTBA AaMHMHOKHMCJIOT KaKk aM(OTEpHBIX  OPraHUuYeCKHUX
COCIMHEHUW, peaKlMs MOJUKOHICHCAUH, O0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHbie nonumepsl. llepBuuHasi, BTOpUYHAA M TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TUAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLMU HA OCJIKH.

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BELIECTB W MX NPEBPALICHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypaius OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3zoTcoaepxaime OpPraHWYECKHE  COCOUHEHUS» U «Pacrno3naBanue
OpPTraHUYECKUX COCTUHEHUIN.

BricokoMoJIeKy/IApHBIE COeIMHEHHS.

OCHOBHBIE MOHSATHS XUMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMEp,
IIOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEPU3ALINN, CPEIHAS MOJIEKYIApHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[TomumepHbie Matepuanbl. [lmactmacchl (MOJUATUIICH, TOJIUIIPOINMIICH,
MOJIUBUHWIXJIOPU, MOJIUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHa: HaTypaibHbIe (XJIOMOK, IMIEPCTh, MIETK), HICKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CIEHUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIEKTPOIPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeéMbie MOJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHMsI BEIIECTB M HUX MPEBpalllCHUM:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
IJIaCTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

Haxoxaenue MoJiekyJsipHOM (OpMyJibl OPraHUYECKOTO COCIUHEHUS TI0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIAPHON  (DOPMYJIBI OPraHUYECKOTO COEMUHEHUs 1o Mmacce (00béMy)
NPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaKIMu W/WUIUM MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIIOCOOOB
MOJYUYEHHUSI, OMpEAECICHUE AOJIM BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHUYECKHU
BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBSA3EH MPU U3YUYEHUH OPTaHUYECKON XMMHH B
10 xmacce OCyHIECTBISETCS 4Yepe3 HCIOIb30BaHHE KakK OOIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpEIMeTax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaliu3, CHUHTE3, Kiaccudukaius, HaOJII0JICHUE, H3MEpPEHHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
DHEPreTUYECKUM ypPOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, SHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TETEPOTPOQPHBIA TUIl NMUTAHUS, OpPOKEHUE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIE, TOILTUBO.

TexHoMOTUS: TUINEBBIE TMPOAYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKUi 35eMeHT. M3oTomnbl. CtpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Kiaccudukanms XuMruieckux 3J€MEHTOB (S-, P-,
d-, f-snmements). PacmpeneneHue 3JIEKTPOHOB 1O AaTOMHBIM  OpOUTAJISIM.
DNeKTPOHHBIE KOH(PUTYpAIIMU aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepronnueckuin 3akoH U Ileproanueckas cucreMa XMMUYECKUX AJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA U llepuoanueckor cCuUCTEMBbI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM ¢ IepuoaaM. J3JHA4YEHUeE
nepuonueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BUIBI XMMHYECKON CBSI3U: KOBAJIECHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IJuHa CBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cBsA3U. KparHelie cBs3u. BopoponHas CBs3b.
MexMOoNeKyJIIIpHbIE B3aUMOICUCTBHUSL.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbl MOJICKYJ C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALIMOHHON XMMUH.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUS.  THIBI
KPUCTALUTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[Tonstue o nucnepcHeix cucremax. MctuHubie pactBopsl. lIpencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHATILHEIC
HAa3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHuvdecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMS U IPEBPAICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBeie 23 (HEKThl XUMUYSCKUX PEaKIUH.
TepMoxuMuYecKre ypaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiiy, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbIE U reTepOreHHbIe peakinu. KaTanus u kaTtaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIC peaKIMk. XUMHUEeCKoe paBHOBecre. KoHcTaHTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
pPaBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHIEHTPALIMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckass aucconuanusi. CuibHbIE U cJaOble 3JIEKTPOJIUTHI.
Crenenp auccounanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHaf,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnuTenb W BOCCTAHOBUTENb. [Ipolecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
BaxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJbl M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBUM KaTalW3aTtopa, MOJIEIH
KPUCTAJUIMYECKUX PEHIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieTieHHe
Cpelbl pacTBOPOB C TMOMOIIBID WHIWKATOPOB, H3yYEHUE BIIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckasi xumusi.

[Tomoxenne HemeraiuioB B llepuogmueckon cucreme XUMHYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znueckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilomydyenue, pusnueckne M XUMHUYECKHE CBOMCTBA: PEaKIUU C
MeTaJJIaMHd M HEMETaJUIlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBAa. ['mapumabl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpOAE, CIOCOOBI MOTydeHUSs, (HU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxkHenmume KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbie W TPOMBIIICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [[ppuMeHeHne raJoreHoB U UX COCUHEHHUM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TONYyYCHHUS
kuciopona. OuU3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxzaenue B mOpupoie, CIOCOObI TMOJYYEHHS, (PU3UYECKHE U
xummudeckue cBoictBa. CepoBogopon, cynbduasl. Oxcua cepwi(IV), okcun
cepl(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoM KucioTel. [IpuMenenne cepbl U €€ COeNTMHEHUN.

A3zor. HaxoxneHue B Mpupoje, CHOcOObl MOMy4yeHUus, (U3NUECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTpUAbl. OKCHUIBI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yI00pEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUs, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenune ¢ocdopa u ero coenunHeHuil. dochopHbie
ya00peHus.

VYrnepon, HaxoXxJIeHWE B TIpuUpoJe. AJUIOTPOIHBIE  MOJUDUKALIUH.
duznyeckue W XHUMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoMm. Okcua yriaepoaa(ll), oxcun yrimepona(IV), yronbnas kucimora u e€
coJii. AKTUBUPOBAHHBIA YTroyib, ancopOuusa. Dyinepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCTBIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONydeHHs], (pU3MUECKHE U
xumuueckue cpoiictBa. Okcuna kpeMuusi(IV), kpeMHHEBas KHCIIOTA, CHIIMKATHI.
[IpumeneHnne KpeMHus 1 ero coeAnHeHnil. CTEKI10, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonmoxenne MetamioB B [leprnoanveckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBorcTBa MeTaioB. [IpuMeHeHHEe MeTaioB B OBITY M TEXHHKE.
CmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM Pl HampspkeHWil  metawioB.  OOmuMe  CrocoObl
NOJIyYeHUS METaJJIOB: TUIPOMETAILTYprusl, MUPOMETAILTYPIHs,
anektpoMeraiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allIUTHl OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamuioB [A-rpynmer [lepuonnueckoit cHUCTEMBI
XUMUYECKUX OdneMeHToB. Hatpuii u kanmuii: mnomydyeHue, (QU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUHN.

Oo6mast xapakrepuctuka metamioB IIA-rpymmer [lepuogudeckoit cucTemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajublui: TMoJlydeHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.



AOMUHWN: TTOTy4YeHue, GU3NIeCKre U XUMUIECKUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHBIE CBOICTBa OKcHIA U
TUJIPOKCUIA AJTFOMUHHUS, TUAPOKCOKOMILIEKCHI aTFOMUAHMUSL.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX mnoarpynm (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

dusnyecKkue U XUMUYECKHE CBOMCTBA XpoMa U ero coequHeHuil. OKCUbl 1
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomartsl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [loMyUeHne u npuMeHEeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxueiimme coeaunenuss wmapranua(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckne U XMMUYECKHUE CBOMICTBA JKeJe3a U ero coeluHeHuid. OKCHpl,
ruapokcusl U conu xeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xee3a
Y €ro CILIABOB.

Du3nYeCcKrne 1 XMMHYECKHE CBOMCTBA MEIIU U €€ coequHeHun. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COCUHEHNM.

[MuHk: momydyeHue, (U3MYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [INHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
LMHKA U €r0 COCIMHECHUM.

DKCIEpUMEHTAIbHBIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpallCHUN:
u3yueHue oOpaslloB HEMETAJUIOB, rOpeHue cephl, ¢ocdopa, kene3a, MarHus B
KHCJIOPOJAE, M3Y4YEHHUE KOJUIEKIMH «MeTaiulbl M CIUIaBbD», B3aUMOJICHCTBUE
MICJIOYHBIX M IIEIOYHO3EMENIbHBIX METAJIIOB C BOJIOM (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE IIMHKA W JKEJie3a C pacTBOpAMHM KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
U KaTUOHBI METAJIJIOB, B3aMMOJIEUCTBUE THUIAPOKCHUIOB AIOMUHUS U IIUHKA C
pacTBOpaMH KHCIIOT U IIEJOYEH, PEIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«T"anorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop U UX COCAUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XHUMHUS U KU3Hb.

Ponp xumuu B o0ecrieueHun yCTOMYMBOTO pa3BUTHS yelioBeuecTBa. [lonsaTue
O Hay4YHbIX METOoAaxX IMO3HAHUS W METOJO0JIOTUA HAy4YHOrO HCCIIEIOBAHMS.
HayuHble npuHUIMNBI OpraHu3alii XUMHYECKOTO MPOU3BOACTBA. [IpoMbIlIeHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEepHON KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYeHUs] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CpPENbl U €r0 IOCIEACTBUS.
Poub xumuu B 0O6ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsiT © 340pOoBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUHM B pa3BUTHUN MEIUIIUHBI.



XuMHus TAIIA: OCHOBHBIE KOMITOHEHTHI, TUIEBbIE H00aBKu. Poib Xxumun B
oOecIieuyeHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckue u mapdromepHsie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOM
KU3HU.

XuMUsL B CTPOUTEILCTBE: BAXKHEHIIUE CTPOUTENIbHBIE MaTepUasbl (LIEMEHT,
OeTOH).

XuMHsl B CeIbCKOM X03sicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MaTe€pualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuainel g 3J€KTpOHUKU. HaHOTEXHOIOTUN.

PacuérHblie 3anaumn.

Pacuéter: Maccel BemecTBa WM 00bEMa ra30B MO M3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJIHOTO U3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIU OJHO W3
BEILIECTB MMEET IpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
pEaKlUHUM, €CIM OJHO M3 BEIIECTB [JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAacCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PACTBOpE, JOJIM BBIXOAA NPOIYKTa PEAKLIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MeXNpeAMETHBIX CBA3€H NpU  HU3yYeHUH oOmed u
HEOpPraHU4eCcKOM XuMHM B 11 Kilacce OoCyIlIeCTBISIETCS YEpPE3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHITHM, TaK ¥ MOHATHH, IPUHATHIX B OTICIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHaJlu3, CUHTE3, KiacCu(uKalus, MNepuoguIHOCTh, HAOIIOCHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJNb, MOJICITMPOBAHUE.

dusnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJEKTPOH, IMPOTOH,
HEUTPOH, MOH, U30TOIIbI, PAIUOAKTUBHOCTh, MOJIEKYJIA, JHEPTETUUECKUN YPOBEHbD,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSHUE BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buomorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B DIKOCUCTEMAX.

['eorpadusi: MuHepabl, TOPHBIE MTOPOJIbI, MOJE3HBIE UCKOIMAeMbI€, TOTUIURO,
pecypchl.

TexHoIorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTyPIHsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIOHOHHBIX MATCPUAIIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeAMETa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CJEAYIONIME COCTaBISIONIME: OCO3HAHHE
OOyJaroNMMHUCST POCCHUMCKON TPAKTAHCKOW HMICHTHUYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaloIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMH W HOPMaMHu [OBEJCHUS; HAJIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIBTYPhI; CIIOCOOHOCTH CTABUThH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIMYHOCTHBIE peE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPAKaIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIecce pean3aii 00pa3oBaTeIbHON JeATEIbHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD  OTPakKarOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOydJaronuxcst B MPoLecce peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIC B YACTH:

1) rpamaaHCKOr0 BOCIIMTAHNS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBQXEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEJCTABJICHNUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUHU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUCOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MWCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€YECTBEHHON XMMUH;

YBOXEHUSI K TPOIECCY TBOpPYECTBAa B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CThb pEe3yJbTar
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;



WHTEpeca M TMO3HABATEJbHBIX MOTHBOB B MOJYYEHHU U TMOCIETYIONIEM
aHanu3e WH(POpPMAIUU O MEePEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIUH, CBSI3aHHBIC C XUMUUYECKIUMHU SBIICHHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IMOBEACHUE M IMOCTYIIKM CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS NOCJIEICTBUI
MOCTYTKOB;

4) popMmupoBaHus KyJIbTYPbI 310POBbSI:

MOHUMAHUsI IEHHOCTEH 3/I0poBOro u Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

coOJItoicHUsT TpaBWJI 0e30MacHOTO OOpallleHHs C BELIeCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYaIUAX, YTPOXKAIOIIUX 3/0POBBIO U KU3HU JIIOICH;

OCO3HAHUSI TMOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIsl, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIhCKON
NeSATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEHICHWU NPaKTUUECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY HU3YUYEHHUIO MPodeccuil pa3IudHoro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MTPEAMETHBIX 3HAHUH TI0 XUMUH;

YBOKEHUS K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAWBUIYATBLHON TpPaeKTOPUU
oOpa3zoBanus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX JKU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) ’K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYIIIECTBOBAHMS )KM3HH Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJIEM, BIHSHHUS
HKOHOMMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIUATILHOM CpeIbl;



OCO3HAHHWS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHrs BOMPOCOB PAIlMOHATIEHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JEUCTBUH, NPUHOCIIIMX BPEHN  OKPYNKAIOUIEH
NPUPOIAHON cpeie, YMEHHsSI MPOTHO3UPOBATH HEOJATONPUSTHBIE IKOJIOTHUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALATh UX;

HaJIMYusl Pa3BUTOrO 3KOJOTHYECKOTO0 MBIIUICHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

NOHUMAHUSl CHeUU(PUKA XMMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpECTaBICHUS] 00 OKpY>KalollleM MHUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJeM COXpaHEHUSs
MPUPOJITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHU JJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poJd B
CO3JaHUM HOBOW 0a3bl MaTepUaJbHON KYJbTYpbl, B PELICHUU TJIOOAIBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DHEPreTHUECKOM,
MUIIEBON M DKOJIOTMYECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENTHOTO TPY/Ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO UJieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPaMOTHOCTH: TOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpa U
MPOUCXOAIIUX B HEM U3MEHEHUH, YMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C 1EJbI0 TOJTYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATEIbCKON IEATETbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasNudHbIX chepax nmpodeccruoHaaIbHOM
JEATEIIbHOCTH.



METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yabTaThl OCBOCHUSI MTPOTPaMMBbl IO XMMHH Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsI  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHbIC MOHSITHUS, OTPaKAIOUIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeNU(PUKYy METOJ0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCle0BaHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCAJIbHBbIC y4e€OHbIEC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHEIEL), 00eCIeunBaroIIe (dbopMupoBaHUE (GYHKITMOHATHHON
I'PaMOTHOCTH M COITUAIbHOM KOMIICTCHITUH O00YyYarOIIHXCS;
CIIOCOOHOCTH 00yJaroImMXCcst KUCITIOJIb30BATH OCBOECHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETyJSTHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

1) 6a30Bble JJOrMUYecKue JeiiCTBHS:

CaMOCTOSITEIbHO  (hOpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNaTh LeMu JACSTEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTaThl ACATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIMOJIb30BaTh MPU OCBOCHUHU 3HAHWU MPUEMBI JOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUH M yCTaHABIMBATH UX B3aUMOCBS3b,
MCIIOJI30BaTh COOTBETCTBYIOIIME MOHSTUS JISI OOBSICHEHUS OTJEIbHBIX (PaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs1 KiIacCU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHIM;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy U3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aQHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSIThH B MPOIECCE MO3HAHUS MCIOJIb3yeMble B XUMHUU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKOUN



peakuuy — MPU PEUICHUU YYEOHBIX ITO3HABATENBHBIX M IPAKTUYECKUX 3ajad,
INPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPE/ICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEHIECTB U XUMHYECKHUX
pEeaKIHnii;

dbopMyIMpoBaTh LIEIH U 3314l UCCIEAOBAaHUSA, UCTIOIB30BaTh IOCTABICHHBIC
U CaMOCTOSITEILHO C(OpMYJIMpPOBaHHBIE BOIPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHMS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOIaTh 32 XOIOM
npouecca, CaMOCTOSATENIbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (popMyIUpOBaTh
000O0IIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuUOOpeTaTh OMNBIT YYEHWYECKOM HCCIEN0BATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSIBIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS] IPAKTUYECKHUX 33Jay, NPUMEHEHUIO pPa3IudHbIX
METO/IOB [TO3HAHMSI.

3) pabora ¢ uH(popmMaumei:

OpUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHKAX HMHGpoOpMaluu (HAYy4HO-
HOMYJIsSIpHAsl JUTEpaTypa XMMHUYECKOTO COJIEpP)KaHHWs, CIpPaBOYHBIE MOcoOus,
pecypcsl MHTepHeTa), aHaIu3upoBaTh WH(OPMALIMIO PA3IMYHBIX BHJIOB U (opM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(bopMyIUpOBaTh 3aNpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOTUMOM IS BBINOJHEHUS YyYeOHBIX 3a7a4
OIPEAECIEHHOTO THUIIA;

npuOOpeTaTh OMNBIT HMCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (OpMy  MNpPEACTABICHHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAY4YHBI fA3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MNpPUMEHATh MEXIpeAMEeTHbIe ((usuyeckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPbI, HOMEHKJIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'TIATHOCTH.

KoMMyHMKAaTHBHBIE YHMBEPCAJbHbIE Y4eOHbIe JeHCTBHSA:



3aJjaBaTh BOMPOCHI IO CYIIECTBY 00CYXIaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIUPOBATH CBOU MPEIIOKEHUS
OTHOCHUTEJIBHO BBIITOJHEHUS IPEJIOKEHHOM 3a1a4H;

BBICTYNATh C TMpE3EHTAIMell pe3yJbTaTOB IO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3Yy4aeMbIX BEUIECTB, peaanu3aluid yueOHOro NpoeKTa, U GopMyIHpOBaTH BHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CykIeHHSI 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATEIBHOCTh, ONpeAeisasd €€ ILeNM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTU KOPPEKTHPOBATh MpE/IaraéMblii  aJllOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX U HCCIIEOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN CcMOCO0 HMX peHeHus ¢ Y4YETOM IMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJIATH CAMOKOHTPOJIb JCSATEIHPHOCTH Ha OCHOBE CaMOaHAIW3a H
CaMOOIICHKH.

MHNPEAMETHBIE PE3YJIBTATHI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MPOTPAMMBI 10 XUMHUH Ha YIiIyOJIEHHOM
YPOBHE Ha YPOBHE CpeaHEro oOImero oOpa3oBaHHUs BKIIOYAIOT CIEIU(HUCCKUC
JUTsl y9eOHOTO mpeaMeTa « XUMUsSDy HaydHbIe 3HAHUS, YMEHHS M CTIOCOOBI JeHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIIMN M MPEOOPA30BAHUIO 3HAHUH, BUBI IESITCILHOCTH
M0 TTOJTYYCHHIO HOBOT'O 3HAHUS M IPUMEHCHHIO 3HAHMM B Pa3IMYHBIX YUCOHBIX
CUTyaIlUsX, a TAK)KE B PeabHbIX )KU3HCHHBIX CUTYAIlUsAX, CBI3aHHBIX ¢ XuMuel. B
mporpaMme IO XHMHHM TIPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3YUYCHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XuUMHUs»
OTpPaXKaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPTaHUYECKOU
XUMUU B CHCTEME €CTECTBEHHBIX HAYK M €€ POl B OOECIEYECHUU YCTOWIHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MMacCHOCTH, B Pa3BUTUU MEIUITMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HCTOYHHUKOB SHEpIuH, B oOecrnecyeHnn pPalMOHATBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIEH KYJIbTYpPHI
YeJIoBeKa, a TaKXe OKOJOTMYECKH OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3I0pPOBBIO Y IPUPOHOM CpEE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHUM, KOTOpAas  BKIIFOYAET:
OCHOBOIIOJIAral0IIMEe MOHATUS — XUMHUYECKHUH JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
obojouka aroma, S-, p-, d-aToMHBIE OpOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI aToMa, TUOpUAu3alMs aTOMHBIX oOpOuTajed, HOH, MOJEKYJa,
BAJICHTHOCTb, AJIEKTPOOTPULIATEILHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKas CBSI3b,
MOJTb, MOJIIPHASI Macca, MOJISIPHBIA 00BEM, YTIECPOIHBIA CKENET, (yHKIIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), HM30MEpHs CTPYKTypHas M IPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTHYECKAas), H30MEpPbl, TOMOJIOTHYECKHM psAJ, TOMOJIOTH, YTJEBOJIOPOIHI,
KUCJIOPOJI- M a30TCOJICPKAIIUE OPraHUYECKUE COEOUHEHUS, MOHOMED, IMOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BeniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MacChl BEILIECTB, 3aKOH COXPAHEHUS
U TpEeBpallieHUs OdHEPruu TMPU XUMHUYECKHUX peakIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUSA, JIKAIIUE B OCHOBE
MOHMMAHUSI TPUUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEJICTABICHUS
O MEXaHHW3MaX XUMMYECKUX PpEaKIHUi, TEPMOIUHAMUYECKUX M KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAHMS, O B3AUMHOM BJIUSIHUU aTOMOB U T'PYMIl aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MEpHBIN dpdexTri, opueHTanTs! | u Il pona);
(aKTOJIOTUYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHUU U 0€30MacHOM
WCIIOJb30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
JEATCIIBHOCTH  YEJIOBeKa, OOIMMX  HAyYHBIX MPUHIOHUMNAX  XUMHYECKOTO
MIPOM3BO/JICTBA (Ha IPUMEPE TPOU3BOICTBA METaHOJIA, ITIepepadOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHUMN: BBISIBISATH XapaKTEPHbIC MPU3HAKU TOHSATHM,
YCTAHABJIMBATh MX B3aUMOCBS3b, MCIIOJb30BATh COOTBETCTBYIOUIME MOHATUS MPU
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMIA;

c(hOpMHUPOBAHHOCTh YMEHMIA:

WCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYEeCKUX
BCILIECTB;

COCTaBJISAITh YPAaBHEHUS] XMMUYECKHX PEAKIMIl U PaCKPbIBaTh UX CYLIHOCTB:
OKHUCJIUTEIbHO-BOCCTAHOBUTEJILHBIX ~ PEAKIIMA  MOCPEACTBOM  COCTABJICHHS
JIEKTPOHHOTO OajlaHca JTUX pEeaKIHi, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX TMOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;



W3TOTaBJIMBATh MOJIEIN MOJEKYJ OPraHUYECKUX BEUIECTB I WIUTHOCTPALIUU
UX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMW: YCTAHABIHMBATH MPUHAJIC)KHOCTh M3yYCHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIPEICIEHHOMY
KJIacCy/Tpynmne CcoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HAa3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, MIUIEPHUH,
ATWICHIJIMKOb, (eHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
IJIMIWH, aJaHuH, MallbTo3a, (PpPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUe);

cOPMHPOBAHHOCThL yMEHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
opranuueckux BemiectB A. M. byTiepoBa jjisi 0ObACHEHUSI 3aBUCUMOCTU CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIWYHBIX MPEICTABUTENECH pPa3IHMUHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAIKAHOB, aJKEHOB, AJIKaJUEHOB,
QJIKUHOB, AapPOMATHYECKUX YTJIEBOJIOPOJIOB, CIHUPTOB, AaJIbJIETUJIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTBIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yTJeBOJAOB (MOHO-, JAM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY  HUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIHil C HCHOJB30BAHUEM CTPYKTYPHBIX
(opmy;

chOpPMHUPOBAHHOCTh yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX IpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOM CTIOCOOHOCTH OPTaHWYECKUX COCTMHEHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (OG- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
ChIpbsi (He(Th, NPUPOAHBIM Ta3, yrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUIECKOE TPUMEHEHHE TIPOAYKTOB IMepepaboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIIOJCHUU, U3MEPEHUH, MOJICIIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI TPUMEHSTH 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISIBICHUE MPUYUMHHO-CJIECACTBEHHBIX CBA3EH — IS U3y4YCHUS
CBOICTB BEIIECTB U XUMHYECKUX PEAKIIU;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMM U TIPEJACTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB IS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepHaJbHOIO €IMHCTBA MU,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABJICHUHN, UMEIOIINX €CTECTBEHHO-HAYUYHYIO PUPOY;

chOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopMysiaM U ypaBHEHUSIM XUMUUYECKUX PEAKIHMN C MUCIOIb30BaHUEM (PU3HMUECKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XMUMHUYECKOU
dbopMyJibl BEHIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XMUMHUYECKHUX 3JIEMEHTOB,
MPOJyKTaM CrOpaHusl, TUNIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O0€30MacHOCTH  MOCHEACTBUS ~ OBITOBOM U
MPOU3BOJICTBEHHON JIEATENIbHOCTH YEJOBEKAa, CBSI3aHHOW C MepepadOTKOU
BEILIECTB, UCMOJIb30BaTh MOJYYEHHBIE 3HAHUS TSl IPUHSTUS TPAMOTHBIX PEIICHUM
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJTYyUYeHHE W H3y4YEHHE CBOMCTB OPTraHHMYECKUX
BEILIECTB, KAYECTBEHHBIE pEAKIMU YTIJIEBOJOPOJOB pPA3JIMUHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PAacCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHoro oOpaleHusi ¢ BeHeCTBAaMU M JIA0OPATOPHBIM O0OpPYIOBaHUEM,
dbopMynIHpoBaTh 1€JIb UCCIEIOBAaHUS, TMPEJACTABIATH B pazIndyHoOu dopme
pe3yJbTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYAOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarolen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
OIPEICIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAsi CMbICH TTokazaresis [1/1K;

aHAM3UPOBATh I1€JIECO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U y4eOHO-HAy4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaiuu, IHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaImio, epepadarbiBath €€ U MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPreTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEUYEHHH PAIlMOHAILHOTO MPUPOIOIOIb30BAHUS, B
GbopMHpPOBaHUHM MHPOBO33PEHHUS W OOIIEH KyJbTypbl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOTHOM

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE MOHATHS — XWMHUYECKHH DJJIEMEHT, aTroM, SJIpo aToMma,

M30TOIIbI, AJIEKTPOHHAsA 000JI0UKa aToma, S-, p-, d-aTOMHBIE OpOUTaIU, OCHOBHOE U
BO30YX/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOMTalNei, HOH,
MOJIEKYJIa, B&JICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOIMAlIMs, CTENEHb JUCCOLMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUYECKOW TUCCOIUAIUNU, TEPUOIUICCKUIN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JeKallueé B OCHOBE IOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEACTAaBICHUS] O CTPOSHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSAX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAaX M JUCIEPCHBIX CHCTEMAaX;
(bakTOJIOTHYECKHUE CBEICHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJI30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEIECTB B OBITY M MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIIMX  HAyYHBIX  MPUHLOUMNAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPHU
OMMCAaHWUU HEOPTaHWYECKHUX BEIIECTB U UX MpPEBpaIlCHUM;



c(OPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJUKY JUJIS
coctaBieHuss GoOpMysT BEHIECTB M  YpPaBHEHUH  XMMHUYECKUX  pEaKLUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUSI ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XHUMHUYECKOW CBSI3H (KOBAJIEHTHAS,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  PpEETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBSICHATh 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AaKLENTOPHBIN MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

cOPMUPOBAHHOCTh ~ yYMEHHM:  KJIacCH(UIUPOBATH:  HEOPTaHUYECKUE
BEILIECTBA I10 UX COCTABY, XUMUYECKHE PEAKIIUU 110 PA3JIMYHBIM MPU3HAKAM (YHCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTtopa H
JPYTHUE); CAaMOCTOSITEIbHO BBIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(puKauuu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(pOpMUPOBAHHOCTh YMEHHSI PACKPbIBATh CMBICI MEPUOJNUECKOrO 3akoHa /.
W. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c()OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XMMHYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOTO IEPUOIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa,  UCHONB3YS  TMOHATHSA
«QHEPTeTHYECKUE YPOBHU», «IHEPreTUUYECKUE TOIYPOBHH», «S-, p-, d-aToMHBIE
opOuTaNM», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHUM no mnepuogaMm U rpynnaMm Ilepuonnueckour cucremsr [, U.
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHYECKME  CBOMCTBA  BEIIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHHE T€HETUYECKON CBSA3M MEXJIYy HEOPraHWYECKMMH BEIIECTBAMH C
MIOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIINIA;

cOPMHPOBAHHOCTh, yYMEHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTEBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHMS AJIEKTPOHHOIO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPAaBHEHWW;  pEAKUMH  THUAPOJW3a;  PEaKIul
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITMHKA U ATFOMUHUS );



cOPMHPOBAHHOCT, YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM UX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTH XHMHYECKOW PpEAKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOPMHPOBAHHOCTh, yMEHHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIHH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; IEJIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLLICHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJIEHUS CHUCTEMOW 3HAHWA O METOJaX HAyYHOTO
MO3HAHUSL SIBJICHUW TMPUPOABI — HAOMIOACHUE, H3MEPEHUE, MOJICIUPOBaHUE,
HKCIIEPUMEHT (PEeasIbHbIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
YMEHHS IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTAILHOM HCCIIEIOBAHUU BEIIECTB
U sl OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aWMOCBSI3b XMUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpPMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00bEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAccCe
Wi 00bEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEIIoBoro sddexra
peaKIuy; 3HAYEHUS] BOJOPOJHOrO IOKa3aTesisli pacTBOPOB KHUCIOT M IIEJIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEAaKIUM, €CIM OJHO U3 MCXOJIHBIX BELIECTB JIaHO B BHJIE pacTBOpa C
onpeeIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B U30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOAYKTa pEeakiuu; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUA  JKCIEPUMEHT  (MpPOBEACHHME  peakuuMid  HMOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEILIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyYECHUE BIIUSHHUSI
pa3MYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
AKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Metaweyy u  «Hemeramisy) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHHs C BEIIECTBAMU U J1a00paTOPHBIM
o0opynoBanueM, (HOpMyIupoBaTh II€ldb HCCJENOBAaHUS, TPEJCTABIATh B
pasnu4HON (GopMe pe3ybTaThl dKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCTD;



c(hOpPMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYIECKOM
mocyIol M 1abopaTopHBIM OO0OpyAOBaHMEM, OOpAIIeHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTHYECKH I€JIE€CO00pa3HOr0 TOBEACHHUS B OBITY W TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3/I0POBbs, OKPY>KAIOLIEH MPUPOIHON
cpeabl U JOCTHXEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'0 JICUCTBUSL HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTAaHUYECKUX
BEILIECTB, TOHMMAas cMbIci nokazarens [1JIK;

c(hOpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATH II€JICHANPABICHHBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U yueOHO-Hay4yHas
JUTEepaTypa, CpelIcTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHAM3UPOBAaTh XUMHUYECKYIO0 MH(pOpMaInio, mepepadbaTriBaTh €€ U UCIOIH30BAThH
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.
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Pa3znen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHHUSI OPTraHMYECKUX coeAnHeHu A. M 12 bubmmorexa LOK
) p p A T https://m.eds00.ru/d69df650
bytneposa
Hroro no pazneny 12
Pasnen 2. Yraesonopoabt
)1 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI, . bu6mmoreka [JOK
) LUKJIOAIKAHBI https://m.eds00.ru/d69df650
)9 HenpenenbHbie yrieBoaopoabl: alKEeHbI, ” 1 bubnnorexa [JOK
' aJIKaJWECHBI, aJJKMHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
23 A 12
POMATHHECKHE YIJICBOAOPOAEI (aPCHBL) https://m.edso0.ru/d69df650
)4 IIpupoaHbIE HCTOYHUKH YIVIEBOJOPOIAOB U UX 5 bubnnoreka [JOK
' nepepaboTka https://m.edso0.ru/d69df650
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOAOB 5 1 bubmmorexa [OK
' p 8 y F10POA https://m.edsoo.ru/d69df650
Uroro no pazgeny 51
Paznen 3. Kuciopoacoaep:kamniue oprannyeckue coeInHeHust
3.1 Crnuptsl. Oenon 17 1 Bubmmorexa LIOK

https://m.eds00.ru/d69df650



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

KapOoHuapHBIE COSTUHEHUS: alIbJICTUIBI U

bubmuoreka [JOK
3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClI0KHBIC 30 hitps-//m.cdsoo.rw/d69di650
a¢upsl. Kupbr
bubmuoreka [JOK
. 1
3.3 Yraeozet ’ https://m.edsoo.ru/d69d650
Hroro no pazneny 64
Pa3znen 4. A3oTcoaepxamue opranHnyecKkue coeuHeHust
bu6mmoreka [IOK
4.1 AMuHBI. AMUHOKUCTIOTHI. benku 21 hitps-//m.edsoo.rw/d69di650
Hroro no pazneny 21
Paszgea S. BoicokoMoOJIeKYJIsIpHBIE COeINHEHUS
bu6mmoreka [IOK
5.1 B 10
BICOKOMOJIEKYJISIPHBIE COSTUHEHUS https://m.edsoo.ru/d69df650
Hroro no pasaeny 10
Pasnen 6. PezepBHoe Bpemsi 12
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM uudgpoBbIe
Ne /i P Konrpoabnsie IIpakTuueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoma. [lepuoandeckuii 3aKoH
1.1 u Ileproandeckast cucTeMa XUuMHUYECKUX 10 bubmorexa HOK
' PHOA https://m.edsoo.ru/2dd57124
anemenToB . 1. Menaeneera
12 Crpoenue BemiecTBa. MHOrooOpasue 19 | bubanorexa [JOK
' BEIIECCTB https://m.edsoo.ru/2dd57£24
bubnuoreka [{OK
1.3 X 25 1 3
HMHICCKHE peaiiii https://m.edsoo.ru/2dd57f24
Hroro no paszneny 54
Pa3nen 2. Heoprannueckasi Xumust
bu6numorexa LIOK
2.1 H 36 1 3
eMeTAILIRT https://m.edsoo.ru/2dd57f24
2.2 Mertamibi 28 1 2 bubnmorexa LHOK
https://m.edsoo.ru/2dd57124
Uroro no pazgeny 64
Pa3nen 3. Xumus u :Ku3Hb
31 Meto/1bl TO3HAHUS B XUMHUHU. XAMHS U 18 bubmuoreka [{OK
' JKU3Hb https://m.edsoo.ru/2dd57124
Wroro no pazneny 18



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KoumnuectBo yacos
Ne Hara JIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Konrtpoabsubie IIpakTuueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipenmer u 3HaueHue
OPraHU4YeCKON XUMHH,
bubmuoreka [JOK
IIPEICTABIICHHUE O 1
https://m.edsoo.ru/3686e65
MHOT000pPa3uu OPraHuYECKUX
COCIMHEHUN
DNEKTPOHHOE CTPOEHUE aToMa
yriiepojia (0OCHOBHOE U
BO30YXIEHHOE COCTOSTHUS) 1 bubmorexa HOK
y ' https://m.edsoo.ru/Oceb6fd4dc
BanentHbie BO3MOXXKHOCTH
aToma yriepoja
XuMuyeckas CBsi3b B
OPTaHWYECKUX COCTUHECHHSIX.
bu6mmoreka [IOK
MexaHu3mbl 00pa3zoBaHUs 2
. https://m.edsoo.ru/8d39f5¢c8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
paspbiBa CBA3EH
Teopus crpoeHus
. bubmuorexa [JOK
OPraHUYECKHX COCTUHEHUMN A. 1
https://m.eds00.ru/9e595cb8
M. byrneposa
Buapl uzoMepun: CTpyKTypHas,
MPOCTPAHCTBEHHAS. ) bubmuorexa [IOK
DneKkTpoHHBIE 3P PEKTH B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OpraHu4eCKUX



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

COEeIUHEHUI

IIpencraBienue o
KJIacCU(UKALIUN U

bu6mmoreka [JOK

6 cHeTeMaTiecta https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)

OpTraHUYECKUX BEUIECTB

. Knaccudukanus peakiuii B bubnnoreka [JOK
OPraHUYECKOW XUMUHU https://m.edsoo.ru/ba5706aa

g Cucremaru3zanus 1 0000IICHUE bubmuoreka [JOK
3HAHUM MO TeMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKHM PSAI,
obmras popmyia,

9 HOMEHKJIaTypa U U30MEepus, bubmmoreka [JOK
DJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI

10 DU3NYECKUE U XUMUYECKHUE bu6mmorexa [IOK
CBOMCTBA aJKaHOB https://m.edsoo.ru/3137711c¢
HaxoxxaeHue ankaHoB B

11 npupoe. CriocoOs! mosyueHus bubmmorexa [IOK

https://m.eds00.ru/259b0aSb
Y IPUMEHEHNE ATKaHOB
[uknoankaHsl: o01mas
dbopMyIia, HOMEHKIATypa 1

12 H30MepHs, 0OCOOCHHOCTH bu6nmoreka [JOK
CTPOCHUSA U XUMHAYECKUX https://m.edso0.ru/156730d2
CBOICTB, CITIOCOOBI OJTyYEHUS U
MIPUMEHEHUE

. bubnmoreka [JOK

13 Pemienue pacu€THbIX 3a7a4 Ha

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

OIIpEIETICHUE MOJIEKYJIIPHON
(bopMyJIbl OPraHMYECKOro
BELIECTBA [10 MACCOBBIM JI0JIAM
aTOMOB DJIEMEHTOB, BXOASAIINX
B ero cocras. CucremaTusanus
1 0000111eHe 3HaHUH 110 TeMe

AJIKEHBI: TOMOJIOTUYECKUH Ps/I,
oOmras ¢popmyia,
HOMEHKJIaTypa, 3JIEKTPOHHOE U

bubmuoreka [JOK

14
MPOCTPAHCTBEHHOE CTPOEHHE https://m.edsoo.ru/273b0ale
MouiekyJ. CTpyKTypHas U IIC-
TpaHC-U30MEPUS ATTKEHOB
Du3nYeCKUe U XUMUYECKUE
15 CBOMCTBA aNkeHoB. [IpaBuiio bubmorexa HOK
P https://m.eds00.ru/21069ccd
MapKkOBHHKOBa
16 Cnoco0bl noTy4ueHus u bubnuoteka [JOK
HNpUMEHEHNE AIKEHOB https://m.edso00.1ru/665dc058
[TpaxTrueckast padorta Ne 1 o
" bub6nuorexa [IOK
17 teMme "[lonydyenue sTuiieHa u
. " https://m.edso0.ru/094 1 eed8
W3Yy4YeHHUE €ro CBONCTB
Pemienne pacu€THbIX 3324 Ha
18 oTIpeieTICHUE MOJICKYJIIPHOM bubnmoreka [JOK
(bOpMyJITBI OPTaHUYECKOTO https://m.edsoo.ru/e9ea9921
BEIIECTBA
AnKaMeHbl: CONPsHKEHHBIE,
M30JIMPOBAHHbIE,
bubmuoreka [JOK
19 KyMYJIUPOBAHHBIE.

Oco0EeHHOCTH JIEKTPOHHOTO
CTPOCHUS

https://m.eds00.ru/04298c0a



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

XUMHYECKUE CBOUCTBA

bubmuoreka [JOK

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

21 CriocoOsbI oTy4eHus 1 bubnuoreka [JOK
NPUMEHEHUE AIKAJTUEHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUYECKUH P,
obmas popMmya,

22 HOMeHK(JEaIT)y;]a, 3JIEKTPOHHOE U bubmorexa HOK

https://m.edsoo.ru/68b6ccdc
IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYI1, (PU3MYECKHE CBOMCTBA

23 XUMHUYECKUE CBOMCTBA aJIKUHOB bubmmorexa [TOK

https://m.eds00.ru/23493a93

24 KauecTBeHHbIC peakiny Ha bubnnoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

)5 CriocoObI nostyueHus u bubnnorexa [JOK
HNpUMEHEHNE AIKHHOB https://m.edsoo.ru/a6fValea
Pemenue 3agau: pacd€rsl 1o

26 YPABHEHUIO XUMHYECKON bubmmorexa [OK

https://m.edsoo.ru/5db&e526
peakiuu

7 Cucremaru3zanus 1 000011eHe
3HAHHM 110 TeEME
ApEeHBbI: TOMOJIOTHYECKUH Psif,
obmas popmyna,

)3 HOMEHKJIaTypa. JJIEKTPOHHOE U bubnuorexa [IOK
NPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MoJIeKyJ]1 O€H30J1a U TOIyoa,
ux (pusmveckue cBONCTBa

29 XUMHYECKUE CBOMCTBA apEHOB: bubnmoreka [JOK

PCaKMu 3aMCIICHUA

https://m.edsoo.ru/a44alaed



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4

30

XUMHUYECKUE CBOWCTBA apPEHOB:
peakLMy PUCOEANHEHUS,
OKHCJICHHE TOMOJIOTOB OeH3071a

bubmuoreka [JOK
https://m.edsoo.ru/a44alaed

31

32

33

Oco0EeHHOCTH XUMUYECKUX
CBOMCTB CTHpPOJIA

Penrenue pacu€THbIX 3a1a4 HA
OTIpEICIICHUE MOJICKYJIIPHOM
(bopMyIIbI OPraHUIECKOTO
BEIIECTBA

CriocoObl nostyueHus u
IpUMEHEHNE apeHOB

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

bubmuoreka [JOK
https://m.edsoo.ru/53461a2c

bubmuoreka [JOK
https://m.edsoo.ru/6£717d09

34

I'eneTnyeckas cBA3L MCKOY
Pa3InYHBIMH KJIACCAMHU
YTJIEBOJIOPOIOB

35

Pacuérel no ypaBHEeHUsIM
XUMHYECKHUX PEAKIIHMN.
Cucremarusanus 1 00001eHne
3HaHUH 110 TeME

36

37

ITpuponnsrii ra3. [lomyTHble
He(TSAHBIC ra3bl

KamMeHHbI# yroib U mpoIyKTh
ero nepepaboTKu

bu6mmorekxa [IOK
https://m.eds00.ru/69b3398b

38

Hedtp u ciocoOs1 eé
nepepabotku. Ilpumenenue
IPOAYKTOB MEpepaboTKU HEPTH

bu6mmorekxa [IOK
https://m.edso0.ru/2119de78

39

['eneTndeckas CBSA3b MEXKIY
pa3IMYHBIMU KJIacCaMU
YTJIEBOJIOPOIOB



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

l'anorenonpons3BoIHbIE
YTJIEBOIOPOAOB: ANEKTPOHHOE

bubmuoreka [JOK

40
CTPOEHUE; PEAKLIUY 3aMELLIEHUS https://m.edsoo.ru/82b4d759
rajoreHa
JleiicTBue 11e04uei Ha
raJjoreHIpoU3BOAHbIE.
41 B3aumoneiictsue
JIUTAIOTeHAJIKaHOB C MAarHUeM U
LIUHKOM
Cucremarusanusg U 00001IeHne
42 3HAHUHU 110 pa3aeil Eubmiorexa IIOK
" P " Y https://m.edsoo.1u/20e89{22
YrieBogopoasl
43 KonTtponpHast pabora o Teme bubnuoreka [IOK
"YrneBonopoier" https://m.eds00.ru/95¢9¢298
[IpenenbHbIE OTHOATOMHBIE
CIIUPTHL: TOMOJIOTUUECKUH A,
ob6111asg hbopMyJia, CTpOEHHUE
44 MOJIEK ?1) EsoyMe I/ISIp Eubmiorexa OK
Yo pHd, https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
KJ1accupukanus, Gpu3nyecKkue
CBOMCTBA
XUMHYECKHE CBOUCTBA
45 IpeNeILHBIX OJTHOATOMHBIX Eubmiorexa LIOK
et https://m.edsoo.ru/26ee34fe
CITUPTOB
CriocoObI ostyueHus u
46 IpUMEHEHUE OJHOATOMHBIX Bubmiorexa LOK
p https://m.eds00.ru/484100000000000
CIIUPTOB
47 [IpocTeie 3¢upsr: bubnuoreka [IOK

HOMEHKJIATypa U U30Mepus,

https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2

0COOCHHOCTH (PUBUYECKUX U
XUMHYECKHX CBOHCTB

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJb U TJIMUEPHUH, UX

bu6mmoreka [JOK

48
¢du3nvecKkrne 1 XUMHYECKHIE https://m.edsoo.ru/ee4d84aa
CBOMCTBaA
CnocoOsbI nony4eHus u

49 MMPUMEHEHHE MHOTOAaTOMHBIX bubmmorexa LIOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOII: CTPOEHUE MOJIEKYJIbI,
N bubmuoreka [JOK
50 (bu3HYEeCcCKre CBOMCTBA.
https://m.edsoo.ru/2ce72618
TokcnyHOCTH peHoIIa
bubmuoreka [JOK
51 XuMuueckue cBoMcTBa (peHosa
¢ https://m.edsoo.ru/037ca59

5 CriocoObI nostyueHus u bubnnorexa [JOK
npUMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[TpakTrueckas padora Ne 2.

53 Pemenne skcnepuMeHTATBHBIX bubnuorexa [JOK
3a1a4 1o teme "CaupTsl U https://m.edsoo.ru/fd0ced09
benonsr"

54 Cucremarusanus 1 00001eHne bubmuoreka [JOK
3HAaHWUH 110 TEME https://m.edsoo.ru/1810cb9b
Anbnerusipl ¥ KETOHBI:

AJIIEKTPOHHOE CTPOCHHE
55 KapOOHUJILHON TPYMIIbI; bubnuoreka [IOK

TOMOJIOTUYECKHE PSJIBI, 00TIIast
dbopmyna, u3omMepus U
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa

AJIBI[CFI/II[BI 1 KCTOHBI:

56 (dU3HUYECKHEe CBOMCTBA; pEaKIINu buGnnorexa LIOK
P https://m.edsoo.ru/c887425¢
MIPUCOCTUHCHHS
Peakiiuu okucieHus u
57 Ka4eCTBEHHBIC PEaKIIUU buGnnorexa LIOK
p https://m.edsoo.ru/a393baa9
aIILIETUI0B U KETOHOB
58 Crioco0b! nostydeHus bubnuoreka [IOK
aIbJCTUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEICIbHBIC
59 KapOOHOBBIE KUCIIOTHI, bubnmoreka [JOK
O0COOCHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecObl13
MOJIEKYT
W3omepust 1 HOMEHKIATypa
60 KapOOHOBBIX KUCJIOT, NX bubmmorera [TOK
p o https://m.eds00.ru/700cc87b
buznyeckue cBoiicTa
XUMHYECKHE CBOUCTBA
bu6mmoreka [IOK
61 MPEACIbHBIX OJTHOOCHOBHBIX
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
OCcoOEHHOCTH CBOMCTB
6 MYpPaBbUHOMN KUCIIOTHI. bubmuorexa [IOK
MHuoroo6pa3ue kapOOHOBBIX https://m.edsoo.ru/bb3 1be71
KHCJIOT
Oco0EHHOCTH CBOMCTB:
HETpeACIbHBIX 1
apoMaTHYeCKUX KapOOHOBBIX,
bu6mmorexa [IOK
63 JTUKapOOHOBBIX,

TUAPOKCUKAPOOHOBBIX KHCIIOT.

[IpencraBuTeny BHICIIMX
KapOOHOBBIX KHUCIIOT

https://m.edsoo.ru/83a08773



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

[ToHATHE O IPOU3BOAHBIX

bubmuoreka [JOK

64 KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CriocoObI mosryueHus u

65 nprMeHeHHe KapOOHOBBIX Bubmmorexa LIOK

https://m.eds00.ru/7c065c9d
KHUCJIOT
CnoxHbie d(upHI:

66 TOMOJIOTHYECKHH psiJI, oO1as bubnnoreka [JOK
dbopmyia, u3oMepus U https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DuU3nYeCKUe U XUMUYECKHUE bubmuoreka [JOK
CBOiicTBa 3(hUpoB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 11O
YPaBHEHUIO XUMUYECKOU

68 peakuuu, Ha OIpeeIeHue
MOJIEKYJISIPHOHN (OpMYIIBI
OpPTraHWYECKOIO BeIlleCTBa
[TpakTrueckas padora Ne 3.

69 Pelienne skciepuMeEHTAIBHBIX bubnnorexa [JOK
3agau no Teme "KapO6oHoBbIe https://m.edso00.ru/486671fb
KucnoThl. ClioxxHbIe H3PUpHI"

Kupsr: crpoenne, puzndeckue
70 51 XI/II)MquT(I:)KHe CBO(fiI)CTBa bubmorexa HOK
https://m.edsoo.ru/al9c5b98
(ruaponus)
Oco0eHHOCTH CBOICTB JKHUPOB,

71 COJIEpXKAIINX OCTaTKU bubnmoreka [JOK
HETPEAETBHBIX )KUPHBIX https://m.eds00.ru/b0331922
KucHoT. JKupsl B Ipupo/ie

72 Mpbu1a Kak COJIA BBICIINX Buommorexa LIOK

https://m.eds00.ru/3¢566565



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565

KapOOHOBBIX KUCIIOT, HX
Moroltee nercrtaue. [lousatue o
CUHTETHUYECKUX MOIOIIUX
cpenctBax (CMC)

I'eHeTnueckas cBsI3b
YIJIEBOAOPOIOB U

bubmuoreka [JOK

73
KHCIIOPOACOAEPKALINX https://m.eds00.ru/56790c96
OPraHNMYEeCKHUX BEIIECTB

74 Pacuérel no ypaBHEeHUsIM
XUMHYECKHUX PEaKUi

75 CucremaTtu3zanus u 00o0IIeHNE bubnnoreka [JOK
3HAHUM MO TeMe https://m.edsoo.ru/f8eaf2eb
OO0m1as XxapakTeprucTrUKa

76 YIJI€BOAOB M KJIacCU(pUKaLus bubnnorexa [JOK
YTIEBOJIOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MOJIMCaXapHU/Ibl)

Momnocaxapuabl: puznyecKue
77 CBOMCTBA U HAXOXXJICHUE B bubnmorera [TOK
https://m.edsoo.ru/b4bdda2d
pupoje
[IpuMeHeHne TIII0KO3bI, €€
bu6mmoreka [IOK
78 3HAYEHUE B
https://m.edsoo.ru/5e61122d
KU3HEACSITEIIBHOCTH OpraHnu3Ma
Hucaxapupl: caxaposa,

79 MaJIbTO3a U JAaKTO03a. bu6nmoreka [JOK
Haxoxnenue B npupone u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCaXapUJIOB

20 [Tonucaxapuasl: cTtpoeHue bubnuorexa [IOK

MaKpOMOJIEKYJ, (PU3NYECKHe U

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

[TonsTne 06 UCKYCCTBEHHBIX

bu6mmoreka [JOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacdeTHbIX 3a7a4 Ha
2 omnpeAesieHue JOJIM BbIX0O/1a bubnunoreka [JOK
NPOAYKTa PEAKLUU OT https://m.edsoo.ru/7fde47ef
TEOPETHUYECKH BO3MOKHOTO
23 Cucremaruzanus 1 000011IeHNe bubmmorexa [IOK
3HaHUU 1O pazjaeny https://m.eds00.ru/08d4364c
KonTtponbHas pabora o Teme
84 "Kucnoponcoaepxariue bubmmorexa [IOK
p p " https://m.edsoo.1ru/42c6678e
OpPraHUYECKUE COCAMHEHUS
AMUHBIL: K1accudukams,
CTPOCHHE MOJIEKYJI, 00IIas
85 (1)(? MyJa I/ISOMeyI/ISI bubmmorexa [IOK
PMYy-1a, PHA, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U pu3nyeckue
CBOMCTBA
26 XuMudeckue CBOICTBa bu6mmoreka [JOK
anu@aTuyecKux aMMHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTPOCHUE aHWJINHA,
87 0COOEHHOCTH XMMHUYECKUX bubmorexa HOK
¥ https://m.edsoo.ru/39¢d21f1
CBOMCTB aHWJIMHA
Crioco6bI nostyueHus u
88 npUMEHEeHHe anupaTHIeCKIX Bubnmorexa LIOK
p https://m.edsoo.ru/eal38763
aMHUHOB
29 AMUHOKHUCIOTBI: HOMEHKJIaTypa bubnmuorexa [JOK

1 u3oMepus, GU3snIecKue

https://m.edsoo.ru/d1773e80
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cBolictBa. OTOeNbHBIE
MIPEACTABUTENH 0-aMUHOKHCIIOT

XUMHYECKUE CBOUCTBA
AMUHOKHCIIOT, UX

bubmuoreka [JOK

90 OHMOJIOTHYECKOE 3HAUEHUE
https://m.edsoo.ru/77df705a
aMuHOKHUCIOT. CHUHTE3 U
TUAPOIU3 TSN THIOB
01 benku xkak npupoaHbIe bubnuoreka [IOK
MOJIMMEPHI; CTPYKTYPBI OCITKOB https://m.edso0.ru/429¢9899
bubmuorexa [JOK
92 XHUMHYECKHE CBOMCTBA OEIIKOB
https://m.edsoo.ru/6237306d
A3zoTtcoaepikaime
TEeTEPOLUKINIECKUE
93 coeqnuennsa. HykienHoBele Eubmiorexa OK
a Y https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouosiornueckas poib
[TpakTuyeckas padora Ne 4.
Pemienne skciepuMeHTAIbHBIX
94 284 110 TeMe bu6nmoreka [JOK
" é https://m.edsoo.ru/8e3¢c02d1
A3oTconepxariue
OpPraHUYEeCKHE COCTUHEHUS "
[IpakTuueckas padora Ne 5.
95 Pemenune skciepuMeHTATbHBIX bubnmoreka [JOK
3agad4 mo reMe "PacriosHaBanue https://m.edsoo.ru/bde3{df6
OpPraHMYEeCKHX COCTMHEHUN"
KonTpomnpHas pabota mo Teme
96 "A30TCcoaepIKalue Eubmiorexa LIOK
p " https://m.edsoo.ru/ce561bc7
OpTraHUYECKUE COCTMHEHUS
97 OCHOBHBIE TOHSTHSI XUMUH bubnmoreka [JOK
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BBICOKOMOJIEKYJISIPHBIX
COEIUHEHUI U METOIBI UX
CHHTE3a —II0JINMEpHU3aITUs U

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

HOJIMKOHICHCALUS

08 [Inmactmaccel. YTunuzamnus u | bubmuoreka [JOK
nepepadoTKa IIaCTHKa https://m.edso0.ru/82242¢0f
DJacToMepbl: HaTypaJIbHbIN

99 CI/IHTeTI/IIIepCKI/Ie Kay;)quH. 2 bubmmorexa [TOK
Pesuia https://m.edsoo.ru/246103ec
BonokHa: HaTtypanbHble,

100 HCKYCCTBEHHBbIE, 5 bubnuoreka [IOK
cuHTerndeckue. [lonumepsl https://m.eds00.1ru/5963a601
CHEIMaJIbHOTO Ha3HAUYEHUs
[Tpaktuyeckas padora Ne 6.

101 Pemenne skcriepuMeHTANBHBIX | bubnuorexa [IOK
3aga4 no teMe "Pacrio3naBanue https://m.edsoo.ru/3aebd77a
IJIACTMAcC ¥ BOJIOKOH"

102 KonrtponbHas pabora 1

102 O00011eHNEe U CUCTEMATU3ALIS ) bu6mmoreka [JOK
HW3YYEHHOTO MaTepraia o TeMe https://m.edsoo.ru/6a22ble8

103 PesepBHbIil ypok 2

104 Pe3zepBHBII ypok 2

105 PesepBHbIil ypok 2

106 PesepBHBIi ypok 2

107 PesepBHbIil ypok 2

108 Pe3epBHBIiT ypok 2

OBUIEE KOJIMYECTBO YACOB I10 170

I[TPOI'PAMME
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11 KJIACC

KosunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kounrpouabusie IIpakTHueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
| Atom. CocTaB aTOMHBIX SJIEP. 1 bubnuoreka [{OK
Xumuyeckui sneMeHt. M30Tomnbl https://m.edsoo.ru/59¢c112ee
) CrpoeHue 3J1eKTPOHHBIX 000JI04EK 1 Bbu6mmoteka [JOK
aTOMOB, KBAHTOBBIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XaMHIecKux 1 bu6nmorexa LIOK
AJIEMEHTOB (S-, p-, d-, f-3IeMeHTHI) https://m.eds00.ru/61294af9
4 Pacnipenenenue 35eKTpOHOB 110 1 bubnnorexa [JOK
aTOMHBIM OpOUTAIISAM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOHPUTYpAIIUU aTOMOB
5 3neMeTII{)TOB B OCHOI(};IOI\ZI:/I 1 bubmmorexa [TOK
. https://m.edsoo.ru/8149e846
BO30YKIEHHOM COCTOSTHUU
6 DNeKTpOHHBIE KOH(PUTYpAIIMU HOHOB. | bubnmnorexa [JOK
DNeKTPOOTPUIIATETLHOCTh https://m.edsoo.ru/a0764b24
[lepuoanueckuii 3aKOH U
[leproanyeckasi cucTeMa XUMUYECKUX
7 anemenToB /1. . MenaeneeBa, CBs3b C 1 bubmorexa HOK
N jl ’ https://m.edso0o.ru/16957c01
COBPEMEHHOW TEOpHUEH CTPOSHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
g XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX 1 bubnmnoreka [JOK

VMU TIPOCTBIX U CIOXKHBIX BEIIECTB MO
rpynmnam u nepuojam

https://m.edsoo0.ru/f8468927
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Cucremaruzanuys u 0000LIEHUE 3HAHUM

bubnunoreka LIOK

"nn

pacTBOpEHHOrO BelecTa", "MosipHas
KOHLEeHTpauus"

? 110 TEME https://m.edsoo.ru/8fad2942
Bunsl xumndeckou cBs3u. MexaHu3MEI

10 00pa30BaHMs KOBAJICHTHOU CBSI3H. bubnmnoreka HOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MexMOJIeKyISIpHbIE B3AUMOAECHCTBUS
BaneHTHOCTE U BaJICHTHBIC

1 BO3MOXHOCTH aTroMOB. CBSI3b bubnuoreka [{OK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX https://m.edsoo.ru/3d2¢a093
F€OMETPUYECKUM CTPOECHUEM

12 IIpeacraBneHust 0 KOMIJIEKCHBIX bu6nmorexa LIOK
COEIMHEHMAX: COCTaB U HOMEHKJIATYpa https://m.edsoo.ru/8c66bl2a
BemectBa MosnekyasipHOro u

13 HEMOJIEKYJIIPHOIO CTpOeHU. THIbl bubmmnorexka HOK
KPUCTAIUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BENIECTB
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.

14 [IpencraBnenue 0 KOJUIOUIHBIX bubnmorexa OK

https://m.edsoo.ru/da2¢70e4

pacTBopax
WctruHHBIC pacTBOPHI: HACBIIIEHHBIE 1

15 HEHACBIIIEHHBIE, PACTBOPUMOCTb. Bubmmorexa [IOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruapatet

16 CriocoOsI BEIpaKEHUST KOHIICHTPAIIUU bubnmnoreka [JOK
pacTBOpPOB https://m.edsoo.ru/328e653a
Pemenue 3aga4u ¢ ucnoyib30BaHUEM

17 TOHSATHH ""MaccoBas 10J1s but6mmorekxa [IOK

https://m.edsoo.ru/785e0ab4
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13 Krnaccudukanus 1 HOMEHKIATypa bubnmoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [IOK
110 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota no Temam
"Crtpoenue aroma. [lepronnueckuii

20 3akoH u [lepuoauyeckas cucrema bubnnoreka [JOK
XUMHYECKUX 31eMeHTOB Jl. U. https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BeniecTna.
Mmuoroo6pasue BemecTs"
Knaccudukanusa XuMHUECKUX peakiui
B HEOPTaHUYECKOW U OPraHUYECKON

)1 XUMUHU. 3aKOH COXPAHEHUS MACCHI bubanoreka [JOK
BENIECTB; 3aKOH COXPAHECHUS U https://m.edsoo.ru/6335cdd2
MIPEBPAIICHUS YHEPTUHU TIPH
XUMUYECKUX PEAKITUAX
TemnnoBbie 3G HEKTh XUMUYECKUX

22 peakuuil. Tepmoxummuueckue bubmmorexa LIOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Brruucnenust no ypaBHeHUSIM

23 XUMHYECKUX PEAKIUHI U buGnuorexa [IOK

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

TEPMOXHUMHUYECKUM yPaBHEHUSIM
CKopocTh XMMHUECKOH peakluu, e€

24 3aBHCHMOCTH OT PAa3IMYHBIX (PaKTOPOB.
Karanus u xatanuzaropsl

25 ['oMOreHHbIe M reTepOreHHbIE peakuu

26 [TpakTuyeckas padora Ne 1 o Teme bubmuotexa [JOK

"BnusiHre pa3nu4HbIX (PaKTOPOB Ha

https://m.edsoo.ru/lfacaldl
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CKOPOCTb XUMHUYECKON peakiuun"

7 OO6patumbie 1 HEOOpATUMBIE PEAKITUH. 1 bubnmnoreka HOK
XHUMHYECKOE paBHOBECUE https://m.edsoo.ru/309529b
[TpakTrueckas padota Ne 2 o Teme

28 "BnusHue pa3nudHbIX GaKTOPOB HA 1 bubmmorexa [IOK

P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHNE XMMHUYECKOTO PAaBHOBECHS
DNEeKTPONUTHYECKAs TUCCOLIUALIHS.
29 CI/IJ‘ILHFI)JG U cJ1a0ble AIIEKTPOIIUTHI 1 bubmorexa [IOK
P ' https://m.edsoo.ru/5766bdf
CreneHs Auccoanuu
Nonnoe npoussenenue Boasl. Cpena
30 BOJTHBIX EIl)CTBO (I)IB Bono Ho HI)III;I " 1 bubmmorexa [OK
A P POB. BOAOPOA https://m.edsoo.ru/3966ca89
nokazatens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MPOTEKAIOIINE B PaCTBOPax 1 bubmmorexa [TOK
P n P p https://m.edsoo.ru/09d5a9bd
AJIEKTPOJIUTOB
ITpakTruyeckas padora Ne 3 o Teme

1 "XUMHYECKUE PEAKIIUU B PACTBOPAX L +1 bubnnorexa [JOK
NEKTPOJIUTOB" https://m.edsoo.ru/2e3daeb0
Termarnueckuit Tpenunr EI'D
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC

33 eakuuu. BaxkHeinme OKUCIUTENN U 2 Bubmmorexa [IOK
peaKitn. https://m.eds00.ru/56226060
BOCCTAHOBUTEIHU

14 MeTto/ 371eKTPOHHOTO (3J€KTOHHO- ) bubmuoreka [IOK
HOHHOTO0) OayaHca https://m.edsoo.ru/fb691387

35 DNEeKTPOIN3 PACTBOPOB U PACILIIABOB ) bubnmnoreka [JOK
BEIIIECTB https://m.edsoo.ru/93fb97d2

36 Pemenue 3agau pa3nuyHbIX TUIIOB ) bu6muoreka [IOK

Termarnueckuit TpenuHr EI'D

https://m.edsoo.ru/5a859d16
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37 Pemenue 3anay pa3nuyHbIX TUIIOB bu6muoteka [JOK
Termarnueckuii TpeHuHr EI'D https://m.edsoo.ru/5afa265d

38 Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [IOK
o Teme "XumMuueckue peakuuu" https://m.edsoo.ru/c161eb85

19 KonTponbhas pabota no teme bubnmoreka [JOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
[TonoxeHne HeMeTaLIOB B
[leproanydeckoit cucreMe XUMHUECKUX

bubnunoreka LIOK
40 snemenToB JI. . MengeneeBa u
https://m.edsoo.ru/8ca2dcad
0COOCHHOCTH CTPOCHHUS UX aTOMOB.
du3nyeckue cCBONCTBA HEMETAIOB
AnnoTponus HEMETauIoB (Ha IpuUMepe
41 KHCJIOpOJia, cepbl, hocdopa u bubmorexa [IOK
poJa, Cephl, p https://m.edsoo.ru/ef92¢91¢
yriepoja)

4 Bognopon: nonyudenue, pusnyeckue u bubnuoreka [IOK
XUMHYECKHE CBOMCTBA. [ 'upuib https://m.edsoo.ru/0aa8f613
["asiorensl: HaX0XJI€HUE B IPUPOJIE,

43 CIOCOOBI OTYYEHHUS (1)H3qu:;ci1/1e u bubmmorexa LIOK

y L https://m.edsoo.ru/4e223795
XUMHUYECKHUE CBOWCTBA
I"anorenoBoxopoasl. Baxxueiimue
44 KHUCJIOPOJICOACPKAIINE COCTUHEHUS bubnmorexa HOK
P P https://m.edsoo.ru/6b3255e6
rajioreHoB
JlaGopaTopHbIe U TIPOMBIIIICHHBIS

45 CMOCOOBI TIOTYYEHUS TaTOI€HOB. bubmuoreka [IOK
[IpuMeHeHue rajnoreHoB U ux https://m.edsoo.ru/6971aca4
COCIMHEHU I

46 [TpakTrueckas padota Ne 4. Permenue bu6muoreka [IOK

OKCIIEPUMCHTAJIBHBIX 3aJia4d 110 TEME

https://m.edsoo.ru/8b26fecd
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"T"anoreus!"

Kucnopon: naboparopHsie u
MIPOMBIIIIJICHHBIE CTIOCOOBI MTOTYYCHHSI,

bub6nmoreka [IOK

47
(du3HUeCcCKre U XUMUIECKIE CBONCTBRA. https://m.edsoo.ru/c8abc36a
O3o0H. [IpumeHeHMe K1CI0pOia U 030HA

bu6nmoreka [IOK
48 OKcHAbI ¥ IEPOKCHIBI
A p A https://m.edsoo.ru/5¢8816a0
49 Pemenue 3aga4 pa3IMUHbBIX TUIIOB bubmmorexa [OK
AdLp https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0KXJE€HUE B IIPUPOJIE,
50 cn§c061>1 MOy YCHUS CII))I/BI:/I‘-IGCKI/IG u bubmmorexa LIOK
y L https://m.edsoo.ru/46afae16
XAMUYECKHE CBOMCTBA
bubnuoreka [IOK
51 CepoBogiopo, CyIb(PHUIbI
P A1OpOA, Cy b pr https://m.eds00.ru/7¢875999
Kucnoposcoaepkaiiue coeIMHESHUS
POzt P . A N bubmuoreka [{OK
52 cepbl. OCOOEHHOCTH CBOWCTB CEPHOI
https://m.edsoo.ru/8cfa2548
KHCJIOTBI
ITpakTuyeckas pabora Ne 5. Pemenue

53 SKCIIEPUMEHTAIbHBIX 3334 [0 TEME bubmmorexa [IOK

" p . fl https://m.edsoo.ru/0afb05e4
Cepa u e€ coenMHEHUsI
A30T: HaXOXJACHUE B IPUPOJIE,

54 CHOoCcOObI MOMyUYeHUs, PU3NIECKUE U bubnuotexa [JOK
XHUMUYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPUABI
Kucnopojacoaepxkaimye coeTuHCHUS

55 azora IZ)CO6CHI§OCTI/I CBOMCTB a30THOM bubmorexa [IOK

' https://m.edsoo.ru/e2965afe
KHCIIOTBI
56 [IpumeneHue a3oTa U €ro COCIMHEHUN. but6mmorekxa [IOK
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A3OTHBIE yI0OpeHHS

https://m.edsoo.ru/129f5059

dochop: HAXOKICHHE B IPUPOJIE,
CIOCOOBI NOTYYEHHUs, PU3UIECKUE U

bub6nmoreka [IOK

57
XUMHYECKHEe CBOMcTBa. Docduabl u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunpl dpocdopa,

58 (bocq)i[) c((l)) e(bmg ne kucioTel. Conu bubmmorexa [IOK

p I\E prrat ’ https://m.edsoo.ru/c7a2d429
dhochopHOIi KHCTOTHI

59 [Tpumenenue dhocdopa u ero bubmmoreka [JOK
coequHeHmnil. @ocopHbie y100peHHs https://m.edsoo.ru/a218070a
[IpakTnueckas padora Ne 6. Pemenue

60 AKCIEPUMEHTAIIbHBIX 3a71a4 110 TEME bubmmoreka [JOK
"A3o0t1 1 pocdop u ux coeruHEHU" https://m.edsoo.ru/8175ac3f
Temarnueckuii Tpenunr EI'D
Yriepos: HaxoKJIeHUE B PUPOJIC,

61 AJUIOTPOITHBIE MOIU(PUKALIHH; bubmuoreka [IOK
¢u3nyecKkre 1 XUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/1eb19f%e
MIpUMEHEHUE
Oxcup yriepoaa(ll), oxcu

62 TJIe Jf)ya(l\?) : r(on)LHaﬂ Kf/[ICJ'IOTa ueé bubmmorexa [TOK
YTIEpOA &4 https://m.edsoo.ru/dba58adf
COJN

63 Pemenue 3aga4 pa3nuyHbIX TUIIOB buomorexa [IOK

AP https://m.eds00.ru/6029b609
Kpemuuii: HaxoxJ1eHuE B MPUPOJIE,
64 cé)oco6m MOJTy4eHUs (1)H3nzef:)1<ne u bubmmorexa LIOK
y L https://m.edsoo.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxcun xpemuausi(1V), kpemMHueBas bubmuorexa [{OK

KHCJIOTa, CUIIMKAThI

https://m.edsoo.ru/3170e7b1
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IIpuMeHeHne KpeMHUS U €T0
coeauHenuii. CTEKI0, €ero nojiyuyeHue,

bubnmoreka [IOK

66 BILIEL CTeKIa https://m.edsoo.ru/393cdac0
a . https://m.edsoo.ru/5823cefb
Temarnueckuii TpeHUHT EID
67 Perrenuie 3agad pas3iinyHbIX TUIIOB buGnuorexa [IOK
AETP hitps://m.eds0o.ru/b624£801
68 Cucremaru3anus U 0000IICHUE 3HAHUI bubmuorexa [JOK
o teme "Hemeramier" https://m.edsoo.ru/6e864db5
69 KonTponbhas padota no teme bubnuoreka [IOK
"Hemeramnbr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yJabTaToB KOHTPOJIbHOM bubnnoreka [JOK
paboThI, KOPPEKITUS OIMHNOOK https://m.edso0.ru/2b7¢9510
IlonoxeHue MeTanIoB B
[lepuoanueckoi cucTteMe XUMHUYECKHUX
71 n11eMeHTOB. OCOOEHHOCTH CTPOEHUS bubmmorera HOK
' P https://m.eds00.ru/9839c16¢
ANEKTPOHHBIX 000JI0YEK aTOMOB
METAJIJIOB
OO6mume puznueckre CBOMCTBa
72 MeTaoB. IIpuMeHeHne MeTaljIoB B bubnmorexa HOK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
7 CmuaBsl MetasuioB. Kopposust bubmmnoreka [JOK
METaJIOB https://m.edsoo.ru/42b872¢3
74 Pemrenue 3agad pas3iin4HbIX THIIOB bubnuorexa [IOK
latp https://m.edsoo.ru/e3de37b6
OIIEKTPOXUMHUYECKUHN PO HanpsDKSHUH
75 MeTaJITJII)OB OO61mmue cnoio%m n(I))n YEeHUS buGnnorexa [IOK
- ot y https://m.edsoo.ru/94eb377a
METAJIOB
76 OO01mmas xapakTepucTuka MetamioB [A- bubnmoreka [JOK
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rpynms! lleprpoanyeckoin cucTemsl
XUMHYECKHUX AieMeHTOoB. HaTpuii u
KaJIW: ToTydeHre, (Gu3nvecKkue u
XUMHYECKHE CBOMCTBA, MPUMEHEHUE
MPOCTBIX BEUIECTB U UX COCTMHEHUI

Oo6mas xapakrepucTuka Metamion [1A-
rpyrmbl [leproandeckoil CHCTEMBI
XUMHUYECKHX 3JIEMEHTOB. Maruuii u

https://m.edsoo.ru/e12¢26b3

bubnunoreka LIOK

77 .
KaJbIUi: TIoMy4YeHue, pusndeckue u https://m.edsoo.ru/7¢3e49c0
XUMHUYECKHUE CBOMCTBA, MPUMEHEHUE
MPOCTHIX BEIICCTB U UX COSAMHEHUN
73 JKécTkoCcTh BOMIBI U CIOCOOEI €€ bubnunoreka LIOK
YCTpaHEHU https://m.edsoo.ru/c74bfae9
79 ATIOMUHUI: TIONTy4YeHHE, PU3NYECKHUe U bubnnoreka [JOK
XUMHUYECKHE CBOWCTBA, IPUMEHECHHE https://m.edsoo.ru/0e79b266
AmMdoTepHbIe CBOICTBA OKCHIA U
20 TUAPOKCH/IA aTFOMHUHMS, bu6nunorexa LIOK
TUIPOKCOKOMILIEKCHI AIIFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE
81 Pemenue 3aiay pa3nuyHbIX TUIIOB
[TpakTrueckas padota Ne 7. Pemenue
but6mmoreka [IOK
82 JKCIIEPUMEHTAIIBHBIX 33]1a4 [0 TEME
" " https://m.edsoo.ru/27a4af43
Mertanibl TJ1IaBHBIX TOJATPYIII
OO6m1ast xapakTepruCTHKa METAIIJIOB
23 no6ounbIx noarpynn (b-rpymnm) bubmuoreka [JOK
[Tepronnueckoit CUCTEMbI XUMHUYECKHUX https://m.edso00.ru/610d7431
DJIEMEHTOB
. bubmuorexa [IOK
84 dusndyeckne ¥ XUMUUECKHE CBOMCTBA

https://m.eds00.ru/9911bef3
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XpoMa M €ro COeIMHEHUM, UX

MIPUMEHCHHE
Baxwuelime coeMHEHN Maprasiia.
85 Ilepmanranar xanus, ero bubmmorexa LHOK
P ’ https:/m.eds00.ru/039d69c8
OKHCJIMTENLHBIE CBOMCTBA
dusnyeckre 1 XUMHUYECKHE CBOMCTBA
N bubnuoreka [{OK
86 xernesa u ero coequHenuil. [lonyuenue
https://m.edsoo.ru/1b7{8741
Y TIPUMEHEHHE CIIJIaBOB Kelie3a
dusnueckue U XUMHUYECKHE CBOICTBA
87 MEIU U €€ COeIUHEHUN, NX buGnuorexa [IOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHCHHE
du3nyeckre 1 XUMHUUECKHE CBOICTBA
28 IIMHKA ¥ €r0 COSAUHEHUN, UX bubnunoreka LIOK
IIpUMEHEHUE. | UIPOKCOKOMIIIEKCHI https://m.edsoo.ru/blf2beal
IIUHKA
[IpakTnueckas padora Ne 8. Pemenue
bubmnoreka IJOK
89 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
" " https://m.edsoo.ru/abe352ea
MerTannsl TOOOYHBIX TOATPYIITT
bu6mmoteka [IOK
90 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
https://m.edsoo.ru/a8b83d83
O000I11IeHNE U CUCTEMATHU3AIUS
but6mmoreka [IOK
91 HU3y4YEHHOTO MaTepualia 1o TeMe
" " https://m.edsoo.ru/e91{e975
MeTtamnsl
9 KonrtponsHas paborta no Teme bubmuoreka [IOK
"MeTtamner" https://m.edsoo.ru/83f63ea3
AHanu3 pe3yJIbTaToB KOHTPOJbHOM
but6mmoreka [IOK
93 paboThI, KOPPEKIHUS OMINOOK

Temarnueckuii Tpenunr EI'D

https://m.edsoo.ru/9ebff2fd
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Poinb xuMuu B 00ecrieueHUU
YCTOI‘/'I‘II/IBOFO Pa3BUTHA YE€JIOBCUCCTBA.

bubnunoreka LIOK

94
[TonsiTHe 0 HAy4YHBIX METOIaX https://m.edsoo.ru/080fe 10
HUCCIICI0BAHUS BEILIECTB
Hayunbie npuHIHUITBI OpraHU3aluu
XUMHUYECKOTO MPOU3BO/ICTBA.
bubnunoreka LIOK
95 [IpombliieHHBIE CIOCOOBI MOTYYEHUS
. https://m.edsoo.ru/2e45a44f
BaXKHEHIIINX BEIICCTB
Tematnueckuii TpeHuHr EI'D
XHUMUYECKOE 3arpsi3HEHUE
OKpY’KaloIei cpesibl U €ro
96 noﬁie CTBUS ’ bubmorexa [IOK
a § https://m.eds0o.ru/9f1 1b£51
Tematnueckuii TpeHuHr EI'D
XUMUS U 3J0pOBBE YEJIOBEKA.
97 Jleka CTBeHHI;Ie cpeJlicTBa bubnmorera HOK
p . p https://m.edsoo.ru/a6552721
Temarnueckuii TpeHunr EI'D
Xumus numy. Poins xumun B
98 obecrneueHH MUIEBOM 0€30IMacCHOCTH bubmmorera OK
. https://m.edsoo.ru/1f7b5bd2
Temarnueckuii TpeHuHr EI'D
99 Kocmernueckue u napdromepHbie bubmuoreka [IOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMus B CTPOUTENBCTBE. BakHelne
100 CTPOUTENBHBIE U KOHCTPYKIIMOHHbBIE bubmuorexa [{OK

101

MaTepuaibl
Tematnueckunii TpeHUHT EI'D
XuUMHs B CETBCKOM XO35HCTBE.
Opranuueckre 1 MUHEPAIIbHBIE
ynoopeHus

https://m.edso0.ru/61¢69003

but6mmoreka [IOK
https://m.edsoo.ru/fd39587d
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Temarnueckuii Tpenunr EI'D

102 CucreMmaruzanys 1 0000IIeHE 3HAHUI

10 TEMEC

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

bub6nmoreka [IOK
https://m.edso0.ru/db979¢70
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ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NMPoBePSIEMOro
TpeOoBaHUs

1

1.1

IIpoBepsiemble TPeGOBAHUSA K MPEAMETHBIM Pe3yJbTATaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbI CPeHEro 0011ero
o0pa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XMMHUYECKHX 3HaHPII>1, KOTOpas BKIIKOYACT:

OCHOBOIIOJIAraloNIMe MOHATHS (XMMHUYECKUI 3JIEMEHT, aTOM, M30TOIIbI,
JIEKTPOHHAsi 000JI04Ka aToMa, S-, p-, d-31eKTPOHHBIE OPOUTAIN ATOMOB,
OCHOBHOE€ M BO30YXIEHHOE COCTOSHHE aTOMa, HOH, MOJEKYIa,
BAJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XMUMHYECKas CBsA3b (O- U TW-CBSI3b, KpaTHBIE CBA3M), THOpUAM3ALUSA
aTOMHBIX OpOuWTaNiell, KpHCTAIMYEcKash pemeTKa, MOJb, MOJISIpHAS
Macca, MOJSpHbIH O00BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, NUCHEPCHBIE CUCTEMBI), KPUCTAUIOTUAPATHI, YIJIEPOAHBIHI
ckesneT, (YHKIMOHaJbHAs TpyIa, paauKall, HU30Mephl, CTPYKTypHas
dbopmyna, um3zomepus  (CTpyKTypHas, TeoMeTpuueckas  (uwmc-,
TPAaHCU30MEPHSI), TOMOJIOTUYECKUI psA, TOMOJIOTH, YTJIEBOAOPOAbI,
KHUCJIOPOA- U a30TCOJEepKallie COEIUHEHUs, OMOJIOTHYECKH aKTHBHbIE
BellecTBa (yIIeBOIbI, JKUPbI, OCJIKH), MOHOMED, HOJIUMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHMS], KPEKUHT, PUPOPMHUHT, TUIIbI
XUMHYECKUX peakUuid (OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIE, HK30- U
SH/IOTEPMHUECKUE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'€TepPOreHHBIE,
o0OpaTuMble U HEOOpaTHUMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEIJIEKTPOJIMTHI,
ANEKTPOIIUTUYECKAs] AUCCOLUALINS, CTETIEHb JIUCCOLMALINN, OKUCIIUTENb,
BOCCTAHOBUTENb,  OJJEKTPOJIM3, CKOPOCTb XHMHYECKOW peaxiuw,

XHUMHUYCCKOC paBHOBeCI/Ie)

1.2

1.3

TEOPUH U 3aKOHBI (TEOPUS XUMHYECKOTO CTPOCHHUS OPraHUYECKUX
Bemects A.M. bytnepoBa, Teopusi 3IEKTPOJUTUUYECKON TUCCOLMUALUU,
[Mepuoanueckuii 3axkon /.M. MeHneneeBa, 3aKOH COXpaHEHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUU SI3bIK XUMHH, MHUPOBO33PEHUYECKHUE
3HAHUS, JIEKAIUEe B OCHOBE MOHUMAHMS MPUUYUHHOCTA U CHUCTEMHOCTH
XUMHYECKUX SBJIEHUN, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJISIDHOM W HAaJIMOJICKYJIAPHOM YPOBHAX

NpCACTaBJICHUA 0 MCXaHU3Max XHUMHUYCCKUX peaKuI/n”{,

TEPMOANHAMHUYICCKUX n KHHETHYECCKHUX 3aKOHOMCPHOCTAX ux




MNPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTEMAX

1.4

(aKTOJIOTMYECKUE CBEJEHHUS O CBOMCTBaX, COCTaBE, IOJIY4YEHUU M
0€30MacCHOM  HCIIOJIb30BAaHUHM  BKHEHIIUX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEIIECTB B OBITY M TNPAKTHUYECKOW JESATEIHHOCTH

YCJIOBCKaA

1.5

2.1

o0Iye Hay4HbIE NMPHHIMIIBI XUMHUYECKOTO NPOM3BOJCTBA (Ha IpUMepe
NPOM3BOACTBA CEPHOW KHCIOTHI, aMMHakKa, METaHOJa, IepepadOTKU
HedTH)

CchopMupoBaHHOCTh YMEHUH BBISBIIATD:

XApaKTCPHBIC IIPU3HAKHW W  B3aUMOCBA3b  H3YUYCHHBIX HOHS[TPIfI,
NPUMCHATH COOTBCTCTBYIOIIUC IIOHATHA IHpPU OIIHMCAHHUU CTPOCHUA U

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBPALICHUI

2.2

3.1

B3aHMOCBS3b XHMHUYCCKHUX 3HAHUN C MOHATUSIMH H MNpeaAcCTaBJICHUAMU
APYrux mnpeamMeToB AJist 0osiee OCO3HAHHOIO MOHMMAHHS U OOBICHEHHUS

CYIIHOCTHU MAaTCPUAIBHOT'O €ANHCTBA MHPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCIIOJIB30BATh:

HAaMMCHOBAHUA XHMHYCCKHX COC,Z[I/IHCHI/Iﬁ MCKAYHAPOAHOI'0O COr03a
TGOpGTH‘-IGCKOfI u HpHKHElI[HOfI XMMHUU W TpPUBUAJIBHBIC HAa3BAHHWA
BCIICCTB, OTHOCAIIUXCA K H3YYCHHBIM KJIacCaM OpPraHu4Y€CKUX U

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

4.3

XMMHYECKYI0 CHMBOJIHMKY JJIi COCTaBJIEHHS (OPMYJ HEOPraHMYECKHUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pPa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (JOPMYJI OPraHNYECKUX BEIIECTB
ChopMupoBaHHOCTb YMEHUS KIacCUPUIIMPOBATS!

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA H

KPUTEpUH JUIs KITacCU(PUKAIK N3yHaeMbIX XMMUYECKUX OObEKTOB

OPraHnv4eCKuC BCHICCTBA, CAMOCTOSATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPUH JUTS KITAaCCH(PUKAITIH N3yJaeMbIX XHMUIECKUX 00BEKTOB
M0 Pa3NUYHBIM TPHU3HAKaM (YUCITYy U COCTaBy PEarupyIONIMX BEIIECTB,
TEIIOBOMY  3(PQEKTy peakiy, W3MEHEHUIO CTENEeHEeH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€aKknuuu, y49aCTuro KaTanH3aTopa)

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPHU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHMM) W HOHOB
XUMUYECKUX 31eMeHTOB 1 — 4 nepuonaos lleproauyeckoit cucremsr [1.1.
MeHpeneeBa 1 UX BaJC€HTHBIE BO3MOXKHOCTH, HUCTIONB3YS MOHATHUSA S-, p-,

d-371eKTpOHHBIE OpOUTAIN, SDHEPTE€TUYECKUE YPOBHU




ChopMupoOBaHHOCTh yMEHUS OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHUX DJIEMEHTOB M OOpa3yeMbIX MU COCIUHEHUIN IO

Mepuojiam U rpynmnam

ChopMUpOBaHHOCTE YMEHHSI COCTABISITH YPABHCHHSI XUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKLUN MOCPEICTBOM COCTABICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

yYpaBHEHHUS peaKIUil pa3TUYHbIX THUIIOB; TMOJHBIE M COKpaIlIEHHBIE
ypaBHEHHUS peakuii HOHHOTO 0OMEeHa, YUYUTHIBAsl YCIOBHUS, IPH KOTOPBIX
9TH PEeaKIUU UAYT 10 KOHIIA

peakuuii TUApPONN3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha HpUMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TTOATBEPKIAATh:

8.1

8.2

Ha KOHKPCTHBIX HpHUMEpax XapakKTep 3aBUCUMOCTH peaKHHOHHOﬁ
CIIOCOOHOCTHU OpTraHU4YCCKUX COCAUHCHHI OT KpaTHOCTH MW THUIIA
KOBaJICHTHOM CBS3H (G- n TE-CBSISI/I), B3aUMHOTI'0O BJIMSAHUA aTOMOB U I'PYIII
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0CcOoOeHHOCTEN pcalin3aliin Pa3JIMIHbIX

MEXaHU3MOB IPOTEKAHUS PEAKLUN

XapaKTCPHBIC XHWMHUUYCCKHC CBOMCTBA BCIICCTB COOTBCTCTBYIOIIUMU

SKCIEPUMEHTAMM U 3aIIUCAMH YPABHEHUN XUMUYECKUX PEAKLIUN

CdopMHpOBaHHOCTh YMEHHUS XapaKTEpHU30BaTb COCTAB M Ba)KHEHIIME
CBOMCTBA BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KijaccaM H
rpymnnaM CoeIuHEHUH (IIPOCThIe BEIECTBA, OKCUIBI, THIPOKCUIBI, COJIH;
YTJI€BOAOPO/BI, TPOCThIE FPUPHI, CIUPTHL, (HPEHOIIBI, AJIbJECTH/IbI, KETOHBI,
KapOOHOBBIE KHUCIJIOTHI, CJOXHBIE 3(QUPbI, KHUPBI, YIJIEBOJAbI, AMHHBI,

aAMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

CpopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH pPACUETHl MO0 XUMHUUYECKUM
dbopmynaM ¥ ypaBHEHHUSM XHUMHYECKHUX PEAKIMH C HCIOIb30BAHHEM
(bU3NYECKUX BEJTHYUH:

Macchbl (00b€Ma, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKkIUH, eCIU OJHO
13 UCXOJHBIX BEIIECTB JJAHO B BHJIE PACTBOPA C ONPEAEIEHHON MacCOBOM
J0J1Iel pacCTBOPEHHOTO BEILIECTBA WM JaHO B U30BITKE (MMEET MPUMECH )

MaccoBOW WJIM 00BbEMHOM T0JU, BBIXO/1a MPOAYKTA PEAKIIHH

TETI0BOTO 3¢ (deKTa peakui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

M0 HAXOXKICHUIO XUMUYECKON (hOPMYJIBI BEIIECTBA




11

12

BianeHue cucremMol 3HaHUM O METOAAX HAy4YHOI'O IO3HAHUS SBJICHUM
IIPUPOJIbI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX U YMEHHUE IIPUMEHSITh
9TH 3HAHUSA IPH SKCIEPUMEHTAIBHOM MCCICIOBAaHUU BEIIECTB U JUIA
OOBSICHEHUS! XUMHUYECKUX SBJICHHMH, MMEIOLUIMX MECTO B IPHUPOJE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE yMEHUS IPUMEHATH (WCIOJNB30BaTh) 3HAHUA O
COCTaBE W CBOMCTBAaX BELIECTB Ul HKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
peakuMii M TPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CHCTEMHbIE XUMMYECKHE 3HAHUS U1 OOBSICHEHUS U NPOrHO3MPOBAHMS
SIBJICHUM, MMEIOUIMX €CTECTBEHHOHAYUHYIO MpPUPOIY; s IHPUHATUSA

IPaMOTHBIX pEIIEHU Po0JieM B CUTYaIUsAX, CBSI3aHHBIX C XUMUEH

13

CpopMHUpOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHI
JKCIIEPUMEHT (TIOJyYeHHEe U U3Y4YeHHE CBOMCTB HEOPTaHHYECKUX H
OpraHMYECKHUX BEIIECTB, KauyeCTBEHHbIE pPEaKUUU YIJIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCJIOPOJACOJEPIKAIIUX OPTraHUYECKUX BEIIECTB,
pereHue AKCTIEPUMEHTAIIbHBIX 3a1a4 1o pacrno3HaBaHUIO
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB) C COONIOACHHEM IPaBUII
OesomacHoro  oOpamieHus C  BemlecTBaMM M J1a00OpaTOPHBIM
o0opynoBaHueM; GOpPMYIHPOBATH 1SN MCCICIOBAHUS; MPEICTABIATH B
paznuuHOil QopMe pe3yNbTaThl JKCIEPUMEHTA, aHAIW3UPOBATH W

OIICHUBAThb UX NOCTOBECPHOCTDH

14

15

ChopMupOBaHHOCTh YMEHMSI OCYIIECTBIISTH I€JIE€HANPABICHHBIN MOMCK
XUMHUYECKON MH(OpMAIIMU B pa3IMYHbIX HICTOYHHUKAX (Hay4Has U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOW MHpOpMAIMH, ceTh VIHTEepHET n
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHWMUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U MCIIOJIb30BaThb B COOTBETCTBUU C IIOCTABJICHHOMN

yueOHOIl 3aaueit

ChopMupoBaHHOCT yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH WU
OLICHUBaTh HH(MOPMAIMIO C TO3UIMKA DKOJOTHUYECKOW Oe30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHON JESTEIILHOCTH YENIOBEKa,
CBSI3aHHOW C TepepabOTKON BelIecTB; CPOPMHUPOBAHHOCTh YMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSI HA  KUBbIE  OpPraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHUMAs CMBICI IOKa3aresisl NpeaebHON
JOTYCTUMOW ~ KOHIIGHTpAIlMM, ¥ TIOSICHATh Ha TpUMEpax CrocoObl
YMEHBIIICHUS U IPEAOTBPAILICHUS] UX BPEAHOTO BO3ICUCTBUS HA OPTaHU3M

YCJIOBCKa




INIEPEYEHD 9JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
O XUMHUun

Kox

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMeHHasi MOJIENIb CTpOCHUsI aTtoMa. PacmpenencHue
AJIEKTPOHOB 10 JHEPreTHYecCKHM ypoBHsM. Kiaccupukanmuss XUMHUECKUX
ameMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPTeTUIECKUX YPOBHEU aToMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXKAEHHOE COCTOSHHS aTOMOB. OIJIEKTPOHHAS

KoH(uUrypaius aroma. BaieHTHbIE 2IEKTPOHBI

1.2

Ilepuonnueckas cucrema xumudeckux diaeMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbich [lepuoamdeckoro 3akona J[.M. MenneneeBa. [lpuuunsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH TI0
MepuoJiaM M TpymnmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI{HHGHI/Iﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB

1.3

Banentnocts. DnekTpooTpuniareabHOCTh. CTENeHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAs, METANTMYECKAs, BOJOPOIHAs)
1 MeXaHMU3MbI €€ 00pa3zoBaHus. MeXMOoNeKysIpHbIE B3auMoielicTBus. BemecTBa
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTpPOEHMS. THIBl KPUCTAUIMYECKUX

pemérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pelIETKU

XuMu4decKas pcaKknus. KHaCCI/I(I)I/IKaI_[I/ISI XHUMHUYCCKUX peaKHI/Iﬁ B

HEOPraHMYECKON 1 OpraHM4ecKoi XUMHUU. 3aKOH COXPaHEHUsI MacChl BELLIECTB

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (PaKTOPOB

1.7

TennoBsie A3 dekTh XUMHUYecKuX peakiuil. TepMoxumMuueckue ypaBHEHUS

1.8

OOpatumble peakuuu. XUMHYECKoe paBHOBecue. DakTophl, BIUAIOLIME Ha

COCTOSIHUE XUMHYeCKOro pasHoBecus. [Ipunnun Jle [1larense

1.9

1.10

OnexTponutnyeckas aucconuanus. CuiibHble U cinalble anekTponutbl. Cpena
BOJHBIX PpAacTBOPOB BEIECTB: KHCJasi, HEWUTpaibHas, mienouHas. CTeneHb
aucconuanuy. Peakiiun HOHHOro oOMeHa

I'unponus coneit. MonHoe mpousBeneHue BoAbl. Bogopoansiii mokazatens (pH)
pacTtBopa

CriocoObl BEIpaKEeHHsI KOHIIEHTPAIUU PACTBOPOB: MAcCOBasi JA0JIsI pAaCTBOPEHHOTO
BElIeCTBa, MOJIApHAas KOHIEHTpauus. HacelllleHHble ¥ HEHachIlEHHbIE

pacTBOpBI, pacTBOpUMOCTh. Kprcramnoruaparst

1.12

OKHCIUTENTbHO-BOCCTAHOBUTENIbHBIC peakiiuu. [loBeeHne BEmecTB B cpenax ¢

pasHbIM 3HaueHHeM pH. MeTtoasl aeKTpoHHOTO OanaHca




1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccugukanus Heoprannueckux coeanHenuil. Homenknarypa HeopraHmuecKkux

BEILIECTB

2.2

23

24

XUMUYECKUE CBOMCTBA BAXHEHIIMX METAJJIOB (HATpWUM, Kanuii, KajabLUH,
MarHui, aJlOMUHUH, ITUHK, XpOM, JKelie30, MeIb) M HX coenuHeHmid. OOmue
CIOCOOBI MOTYYCHHSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yrimepomsa W KpeMHHsS) M HX  COEAMHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIIUX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEIIECTB, MPUHAIJICKAITUX K PA3THUHBIM

KJj1accaM

2.5

#HiHPartH#H# 1 nenTruKanns HEOPraHMIECKUX coeTMHeHN. KadecTBeHHbBIE

PCaK Ha HECOPraHNMYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPTraHHUYECKON XUMUU

3.1

OCHOBHBIE TIOJIOKEHHMSI TEOPUU XHUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
coenuHeHnit A.M. bytiiepoBa. YTinepoJIHbIil CKEJIET OpraHUuYeCKOW MOJIEKYJIbL.
KpaTHOCTh XMMHUYECKON CBS3U. S- U P-CBS3U. sp3-, sp2-, Sp-TUOpHAM3AIIN
opOuTaneil aTOMOB yriiepoaa. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHYECKOTO

cTtpoeHus Mosekyi. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

3.2

[lonsiTue o  QyHkuuoHanbHOM  rpymme.  OpueHTanuoHHble  3(deKTs

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenne o kiaccupuKaMu OpraHUYecKux BemecTB. HomeHkmarypa
OpPraHMYECKUX COEIUWHEHUHN (cucTemMaruyeckas) W TpPUBUAIbHBIC Ha3BaHUS

BaYKHEHUIITHX HpeHCTaBI/ITeHeﬁ KJIaCCOB OPIraHUYCCKUX BCUICCTB

CBO6OI[HOpElI[HK&J'IBHBII>i M HOHHBIH MEXaHU3MBI pCaKknuum. Ilonsatue o

Hykseoduie u snexrpoduie. [Ipasuio MapkoBHukosa. [Ipasuso 3aiinieBa

Ankanbl. XMMUYECKUE CBOWCTBA AJKAHOB: raJOT€HUPOBAHUE, JETHAPUPOBAHUE,
TEPMUYECKOE pPa3lIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. [lukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOT'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIMH MPUCOCAMHEHUS (TajJoreHUpOBaHUE,
TUAPUPOBAHUE, THAPOTATIOTeHUPOBAHNUE, TUApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3anuu. [IpoMblnieHHbIe ¥ Ta0OpPAaTOpHBIE CIOCOOBI  MONyYEHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUCHOB: pakun MNpPHUCOCAUHCHUA

(ruapupoBaHHe, TaJOT€HUPOBaHUE), TOpeHHs W noiaumepusanuu. [lomydenue




AJIKaAUCHOB

3.8

3.9

3.10

3.11

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCTUHEHUs (IaJOr€HUPOBAHUE,
THIIPUPOBAHUE, THAPATAIUs, THAPOraJOreHUPOBAHUE) KaK CIOCOO IMOIyYeHHS
[IOJINMEPOB M JAPYTUX IOJE3HbIX MPONyKTOB. Peakium 3amemeHus. I'opeHue
alleTUJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHH I CBAPKH U PE3KU

MCTAJJIOB. HpI/IMeHeHI/Ie allCTHUJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H307la: peaKUUH  AIEKTPOPUIBHOTO
3aMELIEHUs, NpPUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. llomydenwe OeH3ona.
Oco0OeHHOCTH XMMHMYECKHUX CBOMCTB crupona. llomumepusauust cTupona.

Crioco0b1 IMOJIYUCHHUA U IPUMECHCHUE apOMATUUCCKUX YITIEBOJOPOJ0B

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBI. XHMUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCO0  YCTaHOBJIEHUS — HAJIMYMS
TUIPOKCOTPYIIBl, €  TaJOreHOBOAOPOJAMH  Kak  CIOCOO  IOJyuyeHus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAsL Aeruaparanus. Peakiuus ropexus.
[lonyuyenue »sTaHONa: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKOIb W TIIMLUEPHUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoilcTBa (eHosa (peakuuu ¢ HaTpueM, T'HAPOKCHIOM

HaTpusi, Opomom). [lomyuenne denona

3.12

3.13

3.14

Anpnerusibl. XMMHYECKUE CBOWMCTBA MPEACIIbHBIX albJAETUIOB: THAPUPOBAHUE;
KaueCTBCHHBIC pEaKIMU Ha KapOOHWIBHYIO TPyNHmy (peakius «cepedpsHOro
3epkana», B3aumoJeiicteue ¢ ruapokcuaom meau (I1). Ilomyuenue npenenbHBIX
aNbJCTUIOB: OKHUCJIEHUE CIHMPTOB, THUJpaTanus aneTuieHa. AILIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTn pC€aKkun OKUCIICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XHMMHUYECKHE CBOMCTBA NpEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MypPaBbUHOM KUCIIOTHI.
[lonyyenne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
AJIKaHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albAETUAOB. Briciine mpencibHble U

HeTpee/IbHbIe KapOOHOBBIE KHCIIOTHI

Crnoxuble »pupel U kupbl. CrnocoObl MOJY4YEHHS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CIOXHBIX 3(QUPOB B
MUIIEBOW M MapProMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CII0KHbIE 3(GUpPbI
TJIMIEpUHa U BBICIIMX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBONCTBA >KHPOB:
THJIpUPOBAaHUE, OKHUCIIEHUe. [HMIponu3, WM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJIEHHOTO TOJTYYEeHHs COJe BBICHIMX KapOOHOBBIX KHCIOT. Mblna Kak

COJIN BBICHIHNX Kap6OHOBI)IX KHCIIOT

3.15

XHWMHMYECKHE CBOMCTBA TIJIFOKO3BL: pEAaKIMM C YYaCTUEM CIHPTOBBIX U




3.16

3.17

aJIBJICTUAHON TPYNI M MOJIOUHOKHCIOoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAYEHHUE B KU3HEICATCIBHOCTH OpranusMa. Jlucaxapuapl: caxaposa, MauabTo3a.
BoccranaBiuBamomye M HEBOCCTaHABJIMBAIOIIME — aucaxapuabl. ['maponus
nucaxapunoB. [lonmucaxapuiel: kpaxmai, rMKoreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmajla, IJIMKOIeHa W Le/UIoo3bl. (DU3MYECKUE CBOMCTBA Kpaxmaia M
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMmaja: TIHMAPOJIU3, KadyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA ILICJUIIOJIO3bI: THMAPOJIN3, MOJIYYCHHE
3¢pupoB UemIono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

alleTaTHBIN MENK)

AMUHBI. AMHMHBI KaK OPraHM4YE€CKUE OCHOBAHUS: PEAKLUU C BOJIOHM, KHCIOTaMH,
peakuus TOpeHHs. AHWIUH Kak MPeACTaBUTENIb apOMATUYECKUX aMHUHOB.
XUMHYECKHE CBOMCTBA aHWUJIMHA: B3aUMOJCIHCTBHE C KHUCIOTaMHu, OpOMHOI
BOJOM, okucieHue. [lodyuyeHue aMHMHOB aNKWIMPOBAHMEM aMMHMaKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YIITIEBOAOPOAOB

AMUHOKUCIOTBI U Oenku. AMHMHOKHCIOTBI Kak aM(OTepHblE OpraHuYecKue
coenuHeHusi. OCHOBHBIE AaMHUHOKHCIOTBHI, OOpasyromue Oenkn. XHUMHUYEeCKHe
CBOMCTBa OEJIKOB: TUAPOJIN3, JEHATYypalUsl, KaYECTBEHHbIE (LIBETHBIE) PEAKIUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPyKTypa IOJUMEPOB. 3aBUCUMOCTH CBOWCTB IOJIHUMEPOB OT
cTpoeHHus] MouyieKyJd. OCHOBHBIE CIOCOOBI TONYUYEHHUS BBICOKOMOJEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMEpU3alui U MoJuKoHAeHcanun. Knaccudukanus

BOJIOKOH

H#HParfH## nenTduKanus opraHMuecKux coeAMHeHui. Perienne

OKCIICPUMCHTAJIbHBIX 3a/la4 Ha paClio3HaBaHNEC OPraHN4YCCKUX BCHICCTB

3.20

I'enermueckas CBA3b MCXKY KilacCaMU OpraHHU4YCCKUX COGI[I/IHGHI/Iﬁ

XUMHUS U KU3Hb

4.1

XuMmus B moBcenHeBHON xwu3HuU. [IpaBuna OGe3zomacHOM pabOTBl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCIICCTBAMU, CPEACTBAMU OBITOBOM XMMUU

4.2

43

4.4

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XUMHS M DHEPreTHKa: MPUPOIHBIA U MOMYTHBIA He(TAHOIM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U €€ nepepaboTka (MPUPOIHBIC
HCTOYHUKH YTJIEBOIOPO/IOB)

XUMUA W JKOJOrUsl. XUMHUECKOE 3arpsA3HEHHE OKpYKalollel Cpenbl U €ro
nocnenctBus. Oxpana runpocdepsl, MoUBbl, arMochepsl, ¢haopbl U (payHbl OT
XUMHYECKOro 3arpsisHeHus. [Ipobrema OTXOJOB M MOOOYHBIX IMPOIYKTOB.

AJ'ILTCpHaTI/IBHBIC HNCTOYHHKHU SHCPIruu

O6IJ_II/IC NpEACTABJICHUA O MMPOMBINUICHHBIX crioco0ax MOJIYUCHUSA XUMHUYCCKHUX




5.1

BEILIECTB (HAa MpUMEpPE MPOU3BOJICTBA aMMMAKa, CEPHOM KHUCIOThI). UEpHas u
uBetHas  Mmetajuryprus.  CTEKJI0 M CWIMKaTHas  MPOMBIIUICHHOCTb.
[IpompbiiienHass  opranmyeckas  xumusa.  CeIpp€  WJId  OpPraHUYECKOU

MIPOMBIIIIICHHOCTH
HH#Par##H# Tunbl pacy€THBIX 3a]1a4

###Par###PacuéTel Macchl BelecTBa WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WM 00BbEMY OJTHOTO U3 YYACTBYIONIUX B PEAKIIUU

BCIICCTB

52

#H#HPar##Pacuérel TeroBoro 3pQexTa peakuuu

53

HiHPar#H##Pacu€Tel 00BEMHBIX OTHOLLIEHUH ra30B IPU XMMHUECKUX PEAKLIHAX

54

#H#HPar#t#Pacuérel Mmacchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOTYKTOB

pC€aKluu, €CJIM OAHO U3 BCHICCTB JJaHO B H30BITKE (I/IMeeT HpI/IMCCI/I)

5.5

Hi#HPar#H##Pacu€Tsl MaccoBOM WM 0OBEMHON JJOJU BBIX0J1A IPOAYKTA PEAKIIUI

OT TCOPCTUYCCKH BO3MOKHOI'O

5.6

5.7

5.8

HH#HPar##Pacuérel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) IPOITYKTA PEAKIIHH,
€CJIM OJTHO M3 BEUIECTB JaHO B BUJIEC PAaCTBOpA C OINPEAeIEHHON MacCOBOM J0IeH

PacTBOPEHHOTO BEILIECTBA
#HH##Par##H#Pacu€Thl ¢ HCTIOJIB30BAaHUEM MOHATUN «MaccoBasi J0JISH, «MOJIsIpHAs
KOHIICHTPALIUS», «PACTBOPUMOCTbY

#i#HPartH#HaxoxaeHnre MoJeKyIsIpHON (hOPpMYIIbI OPraHUYECKOTO BEUIECTBA 110
€ro MJIOTHOCTH U MACCOBBIM JIOJISIM DJIEMEHTOB, BXOSIINX B €70 COCTaB, UITU TIO

MIPOYKTAaM CTOPAHMS




YYEBHO-METO/INYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

Xumus, 10 knace | Epemun  B.B., Ky3smenko | O6mecTBo 1.1.3.10.2.1.
H.E., Tepenun B.M. wu | orpaHuYeHHOI
Ipyrue; MOoJA  PEeJaKIUEd | OTBETCTBEHHOCTHIO
Jlynuna B.B. «JIPODAY;
Xumusi; yriayOsneHHoe | AKIIMOHEpHOE
oOydeHue 0o0111ecTBO
«M3paTenseTBO
«IIpocBenienue»
Xumusg, 11 kmacc | Epemun B.B., Ky3smenko O0miecTBO € 1.1.3.10.2.2.
H.E., Tepenun B.1. u npyrue; | OrpaHUY4EHHON
noA penakuuei Jlynuna B.B. OTBETCTBEHHOCTBIO
Xumus; yriryOiaeHHoe «IPODAY;
oOydeHue AKIMOHEpHOE
00111ecTBO
«3marenscTBO
«IIpocsemeHue»

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

1. WMHHOBaUMOHHbIE TEXHONOTMWN 0BYYEHUA opraHnuyeckoi xumnu. loa nsganma 2024,

AsTop Ambywwes ¢.1.

2. Teopua n meTogmKa obydyeHmns xumuu. Nog nsganma 2023. Astop MNak M.C.

3. Xumwusa. 3agayvHuk 10-11 knaccobl. Noa nsganua 2025. Mopg pepgakuueit B.B.EpemuHa.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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