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MNOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpaMma mo XMMHUU Ha YPOBHE CpEIHEro 0O0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanumny, TpedoBaHUI K pe3ysibTaTaM OCBOCHHUS
benepanbHOM o0pa3oBaTebHOM pOrpaMMBbl CpeaHEro o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B DegepasbHOM ToCyAapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, ¢ yuérom Konuenuuu mnpenogaBaHus
yuyeOHOro mpenmera «XuMmus» B 00pa3oBaTeNbHbIX Opranusanusax Poccuiickoit
Qdenepanuy, peaqu3yIOLIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNokeHu «CTpaTterun pa3BuTHs BocnuTanus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopspkenue I[IpaBurensctBa PD ot
29.05. 2015 Ne 996 - p.).

XvUMHSIT HA YpPOBHE YINIYOJIEHHOTO HW3Y4YEHHUs 3aHHUMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4HOro ooOpazoBaHus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, pealnmzyeMoe B yCHOBUAX JIud(epeHInpoBaHHOTO,
npo@uiIbHOrO0 OOy4YeHHMs, MpU3BaHO obOecneuynTh 00Ie00pa3oBaTENbHYI0 U
OOILIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTaiuy UX K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU B COLUYME, a TAKXKE IS
NPOJOJIKEHUST OOYUYEeHHs] B OpraHM3alusax MNpodecCHOHATBHOrO0 00pa3oBaHMs, B
KOTOPBIX XUMUS SBIISETCA OAHOU U3 MPUOPUTETHBIX TUCIUTLUINH.

B nporpaMmMe mno XuMHHM Ha3HaueHUE TMpeaMera «XUMUS» MOIydaeT
NoJpOoOHYI0  MHTEpINPETAlMI0 B COOTBETCTBUM C  OCHOBOIIOJAralOIIUMHU
nosioxkeHusMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IEJIEH, COACpIKaHMS,
pe3yNbTaToB OOyYeHHUS M TpeOOBAaHUN K YPOBHIO IMOJATOTOBKH BBIMTYCKHUKOB.
CBHUIETETECTBOM TOMY SIBJISIIOTCS CJIEIYIOUIUE BBIMNOJHIEMBIE MPOrPAMMON IO
XUMUHU (PYHKITHN:

e HMHPOPMAIMOHHO-METOAMYECKAs, pealu3alusi KOTOpOoH oOecrneynBaeT
MOJIYYeHHUE TPEJCTABICHUSI O IENsAX, COIEpKaHHH, OOIIeH cTpaTeruu
o0y4yeHus, BOCIIUTAHUS U Pa3BUTHS O0YUaIOLIUXCA CPEACTBAMU MPEIMETa,
U3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpPraHM3aALHMOHHO-IUIAHUPYIOLIAs, KOTOpast peaycMaTpUBaeT
ONpeJeNICHNE: NPUHLMIIOB CTPYKTYPUPOBAaHUS U IOCIEI0BATEIbHOCTH
U3y4eHus: yueOHOro maTtepuaia, KOJIWYECTBEHHBIX M KaYeCTBEHHBIX €ro
XApAaKTEPUCTHUK; MOAXOJ0B K (DOPMUPOBAHMIO COJAEPKATEIBHON OCHOBBI
KOHTPOJII U OIICHKH OOpa3oBaTENbHBIX JOCTM)KCHUH OOyYaromuxcsi B
pamMKax HWTOTOBOM arTecTali B (opMe €IUHOIO TOCYIapCTBEHHOTO
9K3aMEHa M0 XUMUHU.

[Iporpamma asist yriyO6a€HHOTO U3YYEHUS XUMUU:



e YCTAaHABJIMBAECT WHBAPUAHTHOE MPEAMETHOE COJIep)KaHUEe, 00s3aTeIbHOE
JUIT U3Y4EeHUs] B paMKaxX OTIEIbHbIX mpoduiiei, mnpeaycmaTpuBaet
pacrpenielieHue U CTPYKTYpUPOBaHUE €ro MO KiaccaMm, OCHOBHBIM
CoJiepKaTeNbHbIM JIMHUSM/pa3fiefiaM Kypca;

e NaéT MPUMEPHOE paclpeliesieHHe Y4eOHOTO BPEMEHU, PEKOMEHAYEeMOro
JUISL UBYUYEHUS OTACIBHBIX TEM;

e TMpemjiaraeT TMPUMEPHYIO TMOCJIEAOBATEIbHOCTh H3YyUYCHHUS y4eOHOro
Marepuanga ¢ y4€TOM JIOTHKH TOCTPOSHHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBSA3EH;

e AT METOJMYECKYIO MHTEPIIPETAIIUIO IeIed U 3a/a4 U3ydeHUs mpeIMeTa
Ha yrIIyOJIEHHOM YPOBHE C yU€TOM COBPEMEHHBIX MIPUOPUTETOB B CUCTEME
cpeaHero oOmiero o00pa3oBaHMs, COJEPKATEIBHOM XapaKTEPUCTUKU
IUIAHUPYEMBIX PE3YJbTaTOB OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMU
IPOTPaMMBbI CpeaHero o01ero oOpazoBaHus (JIMYHOCTHBIX,
METanpeMETHBIX, MPEIMETHBIX), a TakKKe C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX  JCHCTBHM 0OyYaromerocs 1O OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B IpOrpaMMe IO XUMHH TPEIyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YpOBHE OCHOBHOIO OOIIEro
oOpa3zoBaHusa. 3a TpelneIaMd  YCTAaHOBJIEHHOM TMporpaMMoil 1O  XUMHHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTaBIAIONICH collep KaHMsl Y4eOHOTO MpeaMeTa
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCSl B COOTBETCTBHM C HAINPABICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B coorBeTcTBHUM ¢ KOHuenTyaidbHbIMH mnojoxeHusmu ProC COO o
Ha3HAYEHUU TIPEIMETOB 0a30BOr0 M yriayOJNEHHOTO YpOBHEH B CHCTEME
mudepeHIMpoOBaHHOTO O0yYEeHHSI Ha YpPOBHE CpeaHero ooOimero oOpa3oBaHUs
XUMHSI Ha YPOBHE YIUIYOJIEHHOTO W3Y4YCHHUS HANpaBIeH Ha pealn3alluio
MPEEMCTBEHHOCTH €  MOCIAEAYIOUMM  3TalloM  TOJYYEHUS  XUMHYECKOTO
oOpa3oBaHMs B paMKaxX W3Yy4YCHUS CIEHNUAJbHBIX €CTECTBEHHO-HAYYHBIX W
XUMHUYECKUX TUCIUIUINH B By3aX M OPTaHHU3AIUAX CPEIHEr0 MPOPeCCHOHAIBHOTO
oOpa3zoBanusa. B 9Toil cBs3u wu3ydeHHe mpeaMera «XHUMHS» OPHEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha pacHIMpeHHe ©  YIUIyOJIGHWEe TEOpEeTHYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOMINXCS, BRIOPABIIMX OMPEAenEHHbIN TPOodUIiIb
oOydYeHHsI, B TOM YHCIIE C TEPCIEKTUBON MOCEAYIONMEro MOTyUYeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHU3aIusax mpodeccuonanbHoro o6pazoBanus. Hapsmy ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miaHUpyeMbIM pe3yJbTaTaM OCBOCHUS
dbenepanpbHO 00pa30BaTEBbHON MPOTPpaMMBbl CpeHEr0 OOIIero o0pa3oBaHUSA
U3yueHUe mpeameTra «XuUMHUS» OPUEHTHPOBAHO TAaKXKE HaA pelIeHHue 3a7a4y



BOCIIUTAHUSI U COIMAJILHOTO Pa3BUTUS OOydYarOUXCs, Ha (POPMHUPOBAHUE y HHX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHUH, YMEHHH paluoHaIu3aluu yuyeOHOro Tpylaa u
00O0OIIEHHBIX CHOCOOOB  JIEATEIIBHOCTH, UMEIOMIMX MEXIUCIUIIIMHAPHBIMH,
HAANPEIMETHBIN XapaKTep.

CocrapisitoniuMu ipeaMeTa «XUMHUs» Ha YPOBHE YrIyOJIEHHOTO W3Y4YEHUS
SABJISIIOTCS  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeOpraHudeckas xumusi». [lpu onpeneneHun mMoaxo10B K 0TOOPY U CTPYKTYpHOU
OpraHu3alMy COJEpKaHUs 3TUX KypCOB B MpOTrpaMMe MO XUMHUU 32 OCHOBY
npuHAThl nojoxeHuss PI'OC COO o paznuuusax 06a30BOro u yriyOJa€HHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copaepxkaHusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHuuecKass XUMHUS» COCTAaBJISIET COBOKYIHOCTH TMPEAMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIUXCA K 0a30BOMY YPOBHIO M3yUCHHs MpeaMera. ITa cHcTeMa
3HAaHUW TMI0JydaeT OMNpeae€HHOE TEOPETUUYECKOE JIOMOIHEHUE, IO3BOJISIONISe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OobIIHi 00BEM  (HaKTOJOTHUECKOTO
marepuana. Tak, Ha yriyOJn€HHOM YpOBHE H3ydYeHHsI NpeaMeTa obecrnedeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YyBEIWYEHUS O0BbEMAa 3HAHUA O XUMHYECKUX
dJIEMEHTaX W CBOMCTBAaX MX COCAMHEHWN HA OCHOBE PACIIUPEHUS W YIIIYOJICHUS
NPEJICTaBIEHUH O CTPOCHHMH BEIIECTBA, XMMHUYECKON CBSA3M U 3aKOHOMEPHOCTSX
NPOTEKAHMs PeaKIlfii, pacCCMaTPUBAEMbIX C TOUKHU 3PEHUS XUMUYECKON KUHETUKHU
U TepMoIUHaMHKHU. M3yueHue mnepuoaudeckoro 3akoHa u Ilepumomuueckoi
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX TMPEACTABICHUSIX O CTPOCHUHM aToMa. XUMHUYECKask CBS3b
OOBSCHAETCS C TOYKH 3PEHHUS YHEPreTUYECKUX U3MEHEHUN npu e€ o0pa3oBaHUU U
paspyllieHnud, a TakkKe ¢ TOYKH 3PEHHUS] MEXaHU3MOB €€ oOpazoBaHus. M3ydenwue
TUIIOB ~ PEAaKIui  JOMOdHseTcss  (GOPMHUPOBAHHWEM  MpPEACTaBICHUN 00
ANMEKTPOXUMHUYECKUX MPOIIECCaX U AJNEKTPOIU3E PACIIIABOB U PACTBOPOB BEIIECTB.
B kypce opraHnyeckoil XUMHUH TP PACCMOTPECHHHM PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUN yNeNseTcss 0co00e BHUMAHUE BOIPOCaM 00 3JIEKTPOHHBIX 3P heKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIuii.

Ocoboe 3HayeHWE WMEET TO, 4YTO Ha COJEpKAHHE KypCOB XHUMHUH
yrayOn€HHOTO YPOBHS U3YYEeHHUS IS KJIACCOB OMPENEIEHHOTO Mpoduiis (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy M XapakTep IOMOJHEHWUH K oO0Imeil cucreme
MPEIMETHBIX 3HAHUI) OKA3bIBAIOT BIWSHUE CMEXHBIC TPeAMEThl. Tak, Hampumep,
B COJICpKaHUM TpEeaMETa ISl KJIACCOB XUMHUKO-(pu3uyeckoro nmpoduss O60bIioe
3HaueHWEe OYyIyT WMETh AJIEMEHTHl y4eOHOTO MaTepuayia mo obmeir xumuu. [Ipu
M3Y4eHUHW TIpeJMeTa B JIaHHOM Cllydae akIeHT OyaeT caelaH Ha OOIIHOCTH
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUM B XUMUU U B (PU3UKE: aTOMHO-
MOJIEKyJIsipHasi Teopus (MOJIEKYJsipHasi Teopus B (PU3UKE), 3aKOHBI COXPaHECHHUS



MacCbl M DHEPIHM, 3aKOHBl TEPMOJAMHAMHUKH, DJIEKTPOJM3a, IPEACTABIEHUA O
CTPOECHMH BEUIECTB U JIPYTOE.

B TO xe BpeMs B coaepKaHMM TpeaMeTa A KIAaCCOB  XHMMKO-
Ounonornyeckoro npoduiis OONbIINKA yAENbHbIA BeC OyleT UMETh OpraHuyecKas
xuMusi. B 3TOM  ciydae TpeAoCTaBiseTCs  BO3MOXHOCTh g Ooiee
O0OCTOSITENIBHOTO ~ PACCMOTPEHMUSI  XMMHUYECKOW  OpraHu3alMM  KJIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOJST, K MpUMEPY, TaKUe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, OENKH, YIJIEBOJbl, HYKJIECHHOBbIE
KHUCJIOTHI M Apyrue. [Ipm 3TOM 3HaHUA O COCTaBE M CBOWCTBAX NpPEACTABUTEIEH
OCHOBHBIX KJIACCOB OPraHUYECKUX BEUIECTB CIIY)KAT OCHOBOM I H3Yy4ECHUS
CYLIHOCTH MpOo1ecCOB (POTOCUHTE3A, IbIXaHUs], MUILEBAPEHUSI.

B mmane ¢dopmupoBaHHMs OCHOB HAy4YHOI'O MHUPOBO33PEHHS, OCBOCHUS
oOLIIEHAyYHBIX METOJOB MO3HAHUS U OMNbITA MPAKTUYECKOI0 MPUMEHEHUS HAYyUYHBIX
3HAHUW M3ydeHHE TpeaMera «XUMUs» Ha YyriayOJEHHOM YypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3X C Y4YEOHBIMU TpEAMETaMH, BXOISIIMMU B COCTaB
npeIMeTHbIX obOnactelr «EcTecTBeHHO-HayuyHble NpeaMeThl», «MaTtemaTuka u
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypar.

[Ipu u3ydyenun yyeOHOro mnpeamera «XuMHUS» Ha YriIyOlIEHHOM YpOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOTO U CpeJlHEero o0Iiero oopa3zoBanus (Ha 6a30BoM
ypOBHE), 3a7laueil MEePBOCTETICHHON 3HAYMMOCTH fABIIAETCS (POPMUPOBAHHE OCHOB
HAyKd XHUMHU KaKk 00JIaCTU COBPEMEHHOTO €CTEeCTBO3HAHUSA, MPAKTHYECKOU
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJbTYyphl. Penienue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE H3Y4YEHHsS IMpeAMeTa Mperoyaraet
pean3alMIO TAKUX LIEJIEH, KAK:

e (QopmMupoBaHHE TPENCTABICHUNA: O MaTepUATLHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX U IO3HABAEMOCTH SIBJICHUM MPUPOJIBI, O MECTE XHUMUU B
CUCTEME €CTECTBEHHBIX HAyK M €€ Beaylledl poiu B obOecredeHuu
YCTOWYMBOTO  pa3BUTHS  YEJOBEYECTBA: B  PEIIGHUH  MpoOsiem
AKOJIOTUYECKOM, PHEPreTUIECKON M MHIEeBON O€30MacHOCTH, B Pa3BUTUU
MEJULHHBI, CO3JaHUU HOBBIX MATEPHUAJIOB, HOBBIX HICTOUHUKOB DHEPIUH, B
00ecnevyeHnr panoHaIbHOIO MNPUPOJONOIb30BaHMs, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJOTHYECKU
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

e OCBOCHHME CHUCTEMBl 3HAaHWM, JIEKAUMX B OCHOBE XUMHYECKOU
COCTaBIIAIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB W TE€OPUHA XWUMHH, COBPEMEHHBIX IPEICTABICHUU O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, MOHHO-
MOJIEKYJISIPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMHUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NMPOTEKAHUS XUMUYECKUX PEAKLUi, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00X
Hay4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOJCTBA;

dbopmupoBaHue y o0yyJaromuxcs OCO3HAHHOT'O MOHUMAaHHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHMHYECKHUX 3HAHUM 711 OOBACHEHUS
KIIFOUEBBIX HJIEM M TPOOJEeM COBPEMEHHOM XHUMHH, JJII OOBICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPaMOTHOTO pelieHus mpoOJieM, CBA3aHHBIX C XUMHEH, MPOTHO3UPOBAHUS,
aHaJIW3a U OICHKH C MO3MIIMI KOJIOTHYECKON 0€30IIaCHOCTH ITOCIIEACTBHI
OBITOBOM U TPOU3BOJCTBEHHOW [EATEIIBHOCTU YEJOBEKa, CBA3AHHOW C
XUMUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BaHUEM U  MepepaboTKOH
BCIILICCTB;

yrayOJieHHue  TPEeACTaBICHWMM O  HAy4YHbIX  METOJIaX  IO3HaHUA,
HEOOXOAUMBIX Il TPUOOPETEHUS YMEHUM OPUEHTHUPOBATHCSI B MHpPE
BEIIECTB M OOBSICHEHUS XUMHUYECKHUX SBJICHHH, HMEIOIIMX MECTO B
MPUPOJIE, B MPAKTUUECKON IESITEILHOCTA U TTOBCETHEBHOM KU3HMU.

B mane peanuzanuu mepBOOYEPEIHBIX BOCHUTATENBHBIX W Pa3BUBAIOIIMX
(GYHKIUMN 1IEJIOCTHOM CHUCTEMBbI CpeAHEro o0IIero oOpa3oBaHUS MPU H3YyUYECHUH
npeamera  «XuUMHs» Ha  yriayOJa€HHOM  ypoBHE 0COOyH0 — aKTyaJbHOCTb
IprOOpeTarOT TaKUe LEIH U 3a/1a4M, KaK:

BOCIIUTaHUE YOEXKAEHHOCTH B TO3HABAEMOCTH SIBIICHUW MPUPOIBI,
yBaXEHUS K IIpolleccy TBOpYECTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HCCIEOBAaHUN B XUMUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAllUM K OOYYCHHIO M IIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO ¥ CaMOBOCIHMTAHMIO  Ha  OCHOBE  YCBOGHHUSA
00I1eYeIOBEYECKUX [ICHHOCTEH;

pa3BHUTHE MMO3HABATEIILHBIX UHTEPECOB, MHTEIICKTYAIBHBIX U TBOPUYECKUX
criocoOHOCTEeM oOydaromuxcs, (GOpMHUPOBAaHHE Y HHUX CO3HATEIHHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370pPOBBIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

dbopMHUpOBaHUE YMEHHI M HAaBBIKOB Pa3yMHOTO MPHPOIOIOIH30BAHNUA,
Pa3BHUTHE IKOJIOTHUECKON KYJIbTYpPbI, IPUOOPETEHUE OMBITa OOIIECTBEHHO-
MIOJIE3HOM DKOJOTUYECKON IESTEIbHOCTH.

OO6muiee yncIo 9acoB, MPEAYCMOTPEHHBIX NI M3YYCHHUS XUMHH HA YTITyOJICHHOM
ypOBHE CpemHero obmiero obpasoBaHus, coctaBisier 204 gacoB: B 10 kimacce —
102 yaca (3 yaca B Heneno), B 11 kitacce — 102 yaca (3 yaca B HEJeNI0).



COAEPXAHUE OBYUYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUA

TeopeTnueckue 0CHOBBI OPraHU4YeCKON XUMHUH.

IIpenmer W  3HaYeHHWE  OpPraHUYECKOW  XMMMH, IIPEICTABICHHUE O
MHOT000pa3uy OPraHUYECKUX COeAUHEHHM.

DNEKTPOHHOE CTPOCHHE aToMa Yriepoja: OCHOBHOE U BO30YXKIEHHOE
COCTOsIHUSI. BaJleHTHBIE BO3MOXHOCTH aToMa Yriaepojaa. XHMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. THulbl TUOpUIM3ALMH ATOMHBIX OpOuTanei
yraepoaa. MexaHuzMbl 00pa30BaHusl KOBAJIEHTHOM CBs3U (OOMEHHBIN U JJOHOPHO-
akuenTtopHbiil). TUMNBl MEepeKpbIBaHUS AaTOMHBIX OpOWTaleld, G- U T-CBS3U.
OnunapHas, nBoWHasE U TpoiHasi cBA3b. CrocoObl pa3phiBa CBs3EM B MOJIEKyJax
opranudeckux BemecTB. [loHsTHE O CBOOOJHOM paaukane, Hykiaeopuie u
anexTpodue.

Teopust cTpoeHuss opraHuyeckux coeauHeHnii A.M. byrtnepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpE MOJEKYJ. 3HAYEHUE TEOPUHU CTPOCHHUS
OpraHMYecKUX coequHeHUuN. MolekynsipHble U  CTPYKTYpHBIE  (OpPMYIIBL.
CtpykTypHble (GOpMYyNbl pa3jIMYHBIX BHUAOB: Pa3BEPHYTAs, COKpalIEHHAS,
ckenetHad. M3omepusa. Buabsl u3omepuu: CTPyKTypHasi, NPOCTPAHCTBEHHAS.
OnexTpoHHbIe 3P(DHEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIN
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o kinaccupuKauu OpraHudeckux BemecTB. [loHsTHE O
dbyHkimonanbHOU rpymme. ['omonorus. 'omonoruyeckue psanpl. Cucremarnyeckast
HOoMeHKIatypa oprannudeckux coenuHeHuil (IUPAC) u TpuBuanbHble Ha3BaHMS
OTJAEJIBHBIX IPEACTABUTEIICH.

OcobenHoctu W KiIaccuuKanus OpraHuueckux peakuuii. OKUCIUTENbHO-
BOCCTaHOBHUTEJIBHBIEC PEAKIIMU B OPraHUYECKOU XUMUMU.

OKCIEpUMEHTAIIbHBIE METOJbl M3YyYEHHs] BEUIECTB W MX MPEBpAICHUN:
O3HAKOMJICHHE C O0pa3laMyd OpPraHMYeCKHX BEIIeCTB M MaTepHallaMH Ha HUX
OCHOBE, OIIBITHl 110 IPEBPAIICHUK) OPraHWYECKUX BELIECTB IPU HArpeBaHUU
(mnaBnenue, oOOyIIMBaHME W TOpPEHHUE), KOHCTPYMPOBAHHE MOJENIEH MOJEKYJI
OpPraHNYECKUX BEIIECTB.

YriaeBoxopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001Iast ¢GopMyiia, HOMEHKIATypa U
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJICKYJ alKaHOB, Sp°-
ruOpuau3anus aTOMHBIX opOuTaneil yriaepoja, o-cBs3b. Du3myeckue CBOWCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIHUHM 3aMEIICHUs, HU30MEPHU3aINH,
JNETUAPUPOBAHMS, TUKIU3AIUK, TUPOIU3a, KpeKUHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnaenue B mpupojie. CriocoObl MOJy4eHUsI U TPUMEHEHHE AJIKaHOB.

Huknoankanel. OOmwas ¢popmyna, HOMEHKIAaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHMSI M XUMHUYECKHUX CBOMCTB MajblX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (LIMKJIOMEHTAH, IUKJIOTeKCaH) IUKIoankaHoB. CrmocoObl MOJYyYEeHUS U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ['oMmonoruyeckuii psii ankeHoB, oOmas GopMyrna, HOMEHKIIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOCHHE MOINICKYJ  alKEHOB, Sp°-
rudpuan3alus aTOMHBIX OpOuTaneil yriepona, o- u 7m-cBsa3u. CTpyKTypHass u
reomeTpuueckas (IHUC-TpaHc-) wu3zoMepusa. Dusznueckue CBOWCTBA aAJTKECHOB.
XUMHUYECKHUE CBOMCTBA: PEaKIMM MPUCOCIUHEHUS, 3aMEIICHUS B O-TIOJIOKEHUE
Ipy JABOMHOM CBsI3U, MOJUMEpU3aluu U okucieHus. [IpaBuno MapkoBHHUKOBA.
KauecTBeHHbIE peakiu Ha ABONHYIO CBsI3b. CIIOCOOBI MOTYyYEHUS] M TIPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarust ankaaueHoB (CONpsHKEHHBIC, U30JIUPOBAHHEIE,
Kymyauposanuvle). OCOOEHHOCTH SJIEKTPOHHOTO CTPOCHUS M XMMHUYECKUX CBOMCTB
CONpsDKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilonmumepuzarus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonoruyeckuii psj alnkuHOB, 0011as Gpopmyia, HOMEHKIIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI AJIKUHOB, Sp-
rudpuau3anus aTOMHBIX opOuTanei yriepoga. Ou3nyeckue CBOMCTBA AJTKWHOB.
XHWMHUYECKHE  CBOWMCTBA:  PEaKIUW  NPUCOEAUHEHUs,  JOUMEpU3alUUd U
TpUMEpHU3aLNK, OKuciaeHusa. KucinoTHele cBOMCTBA AJIKHHOB, UMEIOIINX KOHIIEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIE peakiy Ha TPOHHYIO CBsI3b. CIOCOOBI MOTyUYEHUS
Y IPUMEHEHHE AJIKUHOB.

ApoMaTH4ecKue yriieBoaopo bl (apeHsbl). ['OMOJOTMYECKUIl PsiJi apeHOB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJbl OeH30ila. DU3MYECKHE CBOMCTBA apeHOB. XHUMHUYCCKHE
CBOMCTBa O€H30J1a U €r0 TOMOJIOT'OB: PEAKIIMHU 3aMENIEHUs B O€H30JIbHOM KOJIbIIE U
YIJIEBOJOPOJIHOM paJuKajle, peakuud MNPHUCOCIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oensomna. IlpencraBmeHne 00 OpPUEHTHUPYIONIEM JEWCTBUHM 3aMECTUTENCH B
OCH30JIbBHOM KOJIbIIE HAa TMPUMEpPE aTKWIBHBIX pPaTUKaIoB, KapOOKCHIBLHOM,
TUAPOKCWIBHOM, aMHMHO- M HUTPOrPYIIbI, aTOMOB TaoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lonmumepuzanus ctupona. CriocoObl MonyyeHus u
MIPUMEHEHUE apOMATUYECKHUX YIIJIEBOIOPO/IOB.

[Ipuponnsiii ra3. IlonytHeie HeTsAHbIEC ra3pl. HedTh u €€ mpoucxoxaeHue.
KameHnHnblit yronb v npoayKThl ero nepepadbotku. CrnocoObl nepepadoTku HeTH:



MEPEroHKa, KPEKUHT (TEPMUYECKHUM, KaTaIUTUYECKUM), pUPOPMUHT, MUPOJIU3.
[TponykThl nepepaboTku HEPTH, UX TPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKY Pa3IMUHBIMU KJIaCCaMHU YTJIEBOJIOPOIOB.

DNEeKTPOHHOE CTPOEHHE TaJOreHIPOU3BOJAHBIX YIVIEBOAOPOAOB. Peakuuu
3aMelIeHns TajoreHa Ha TUIPOKCOTPYINY, HUTPOTPYNMNy, IUAHOTPYIIY,
amuHorpymnmy. JleficTBue Ha TaJOTeHIPOU3BOJHBIE BOJHOTO U CIHUPTOBOIO
pacTBopa MIENOoYU. B3aMMOIEeNCTBUE IUTAJOT€HAJIKAHOB C MAarHUE€M U LHMHKOM.
[Tonstue 0 METAJUIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnons3oBanue
raJIOTeHIIPON3BOIHBIX  YIJEBOJOPOJOB B OBITY, TEXHHKE W TPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIbHBIE METOJbI M3yUYCHHs] BEIIECTB W UX IMPEBpaIleHUN:
u3ydeHrne (PU3NUYECKUX CBOUCTB YIJIEBOJIOPOJIOB (PACTBOPUMOCTD), KAUYECTBEHHBIX
peaKkiuii  yrieBoJOPOJOB Pa3IMUHBIX KIJIACCOB (0OeciBeunBaHUE OpPOMHON WIIH
WOJHOM BOJIbI, pAacTBOpa IEpMaHraHaTa Kajus, B3aWMMOJICHCTBHE alleTUJICHA C
aMMHAYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOE OOHaApYyKEHHUE
yriaepojia ¥ BOJIOPOJIa B OpPraHWYECKHX BEIIECTBAX, IOJIydEHHUE OSTUICHA U
U3Y4YEHHE €T0 CBOWMCTB, O3HaKoOMJieHHe C KoyuekmusMu «HedTb» u «Yromby, ¢
oOpa3liaMu  TIacTMacc, KaydyKOB U  PE3WHBbI, MOJEIUPOBAHUE MOJICKYII
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepskanue opranu4ecKkue coeIMHeHH.

[IpenenvHble omHOAaTOMHBIE CcHUPThHl. CTpoeHue MOJeKyn (Ha Mpumepe
MEeTaHoJla M JTaHoya). ['omosoruueckuii psn, oOmas ¢opMyna, H30Mepus,
HOMEHKJaTypa W kiaccuukanusa. Dusnueckue CBONCTBA  MpeEJETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKUUW 3aMEIIEeHUs, JerujpaTalud, OKHUCIEHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMHU W  HEOPraHMYECKUMH  KHUCJIOTAMHU.
KauecTBeHHas peakuys Ha OJHOATOMHBIE CIIUPTHI. J[eCTBUE 3TaHOIa U METaHOJIa
Ha opraHu3M uyesnoBeka. CrocoObl TMONYYEHUS M TMPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — ASTUJIEHIVIMKOIb W TiulepuH. Pusmyeckue u
XUMUYECKHE CBOWMCTBA: PEaKIMU 3aMEIIECHUS, B3aUMOJICHCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMH, KayeCTBEHHAas peaklus Ha MHOTOAaTOMHBIE
cupthl. [lpencraBnenne 0 MexXaHHW3ME pPEAKIUN HYKICO(DHIBHOTO 3aMEIICHHS.
JleiictBue Ha opranusM denmoBeka. CmocoObl TOMyYeHHUS U TMPUMEHEHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30pHOTO siipa. Pusnueckue cBoicTBa (PeHona. OCOOEHHOCTH XUMHUYECKHUX



cBoiictB (penona. KadectBeHHble peakiuu Ha (eHod. TokcHuuHOCTh (heHoa.
CrnocoObl nosrydyeHus u npuMeHenue penona. Genonpopmanpaeruainas cMoa.

KapOoHunbHble coeIuHEHUS — albJACTUIBl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OMOJOrHUYecKue pslibl albJETU0B U KETOHOB, OO0IIas
dbopmyna, uzomepus U HOMEHKIaTtypa. Dusnueckue CBOICTBAa aldbACTHAOB U
KETOHOB. XMMHMYECKHE  CBOMCTBA  albJETUJIOB UM  KETOHOB:  PEaKUUH
npucoenuHeHus. OKUCIEHUE ANIbAETUA0B, KAUECTBEHHBIE PEAKIIMU HA AJIbJACTUIBI.
Cnioco0bI oSTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OHOOCHOBHBIE MpeeabHbIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M30Mepus u HomeHkatypa. Pu3ndecKkue CBOMCTBA
OJTHOOCHOBHBIX MPENIEIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXKIY
MOJICKYJIaMU KapOOHOBBIX KHUCIOT. XUMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi dTepudUKaIuu, pPEeaKlUu ¢ Yy4acTHEeM YIJIEBOJAOPOIHOTO pajJiuKaa.
OcoOeHHOCTH CBOWCTB MYpPaBBbHHOW KHUCIIOTHL. [loHSTHE O MPOU3BOIHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHoroo6pasue KapOOHOBBIX KHUCIIOT.
OCOOEHHOCTH CBOWMCTB HEMPEETbHBIX W apOMaTHUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenn BBICIINX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MAaJbMUTUHOBAS, OJICMHOBAs, JUHO]IEBA,
NUHONIeH08as KUCIOThl. CIIOCOOBI TIOJIyYeHHUS U MPUMEHEHNE KapOOHOBBIX KHUCTIOT.

Cnoxubie 3¢upsl. ['oMonornueckuit psg, obmas ¢opmysna, U30Mepus Hu
HOMEHKJaTypa. PU3NYECKHEe U XUMHYECKHUE CBOWMCTBA: TUIPOJIU3 B KUCIOW H
IEIIOYHOU CpEIE.

Kupswl. Ctpoenue, Gpuznyeckue 1 XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HETPEeICJIbHBIX JKUPHBIX KUCIOT. JKUpPHI B IPUPOJIE.

Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBHUE.

O6mas xapakTepucTuka yriaeBooB. Knaccudukamnus yrieBoao (MOHO-, JIH-
U Tonmcaxapuabl). MoHocaxapuasl: TIIOKO3a, (GpyKTo3a, rajgakrosa, pubosa,
ne3okcuprdo3a. uU3ndecKre CBOMCTBA M HaXOXKJAeHHE B mpupoje. PoTocuHTe3.
XHUMHUYECKHE CBOMCTBA IJIIOKO3bL: PEAKIIMU C YYaCTUEM CIIUPTOBBIX U albIACTUIHON
TPYII, CIHUPTOBOE M MOJOYHOKHCIOE OpokeHue. I[IpumMmeHeHHMe TIIOKO3bI, €&
3HAYCHUE B KU3HEACATEIbHOCTH OpraHu3Ma. Jlucaxapuapl: caxaposa, MaJIbTO3a U
JakTo3a. BoccranapnuBaronye 1 HEBOCCTAHABIMBAIONIME AUcaxapuasl. [ uaponus
nucaxapunoB. Haxoxaenue B mpupojie U npuMmenenue. [lonmcaxapuapl: kpaxman,
IJIMKOTeH W 1euroiio3a. CTpoeHHEe MaKpOMOJIEKYJl Kpaxmania, TJIUKOTeHa |
neJuTroa03bl.  DU3MYECKHWE CBOMCTBA KpaxMmalia M LEJUIIOJI03bl. XUMHYECKHE
CBOMCTBa Kpaxmajia: THAPOJIM3, KAa4yeCTBEHHAas PEAKIUs C HOJOM. XUMHYECKHUE
CBOMCTBA IIEJUIIOJIO3BI: THUAPOIU3, ModydeHrue 3(GUpoB 1eitono3bl. [loHsatue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCNEPUMEHTAIBHBIE METOJIbl W3YYEHMSl BEIIECTB W HX MPEBPAIICHUMN:
PacTBOPUMOCTD PA3JIMYHBIX COUPTOB B BOJIE€, B3AUMO/ICMICTBUE ATAHOJIA C HATPUEM,
OKHUCJIEHUE ATUJIIOBOI'O CIIMPTA B aJbJIETUJ HA PACKaJIEHHOM MEIHOW IIPOBOJIOKE,
OKHCJIEHHE HTUJIOBOTO CHUPTA JUXPOMATOM Kaius (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC pPEaKIMU Ha aiubJeruibl (C THUIPOKCUIOM
muammuHcepeopa(l) wu  runpoxcumom  memu(ll)), peakums raunepuHa €
ruapokcuom Meau(Il), xumuueckue cBOWMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bl ¢ ruapokcugom Menu(Il), BzammoneiicTBue
Kpaxmayia ¢ MOJOM, PEIICHUE AKCIEPUMEHTAIbHBIX 334a4 1no temMaM «ChupTel U
denoinby, «KapdboHoBbie KUCTOTHI. CI0KHBIE YPUPHI.

A3o0Tcoaep:Kalye OpraHudecKue coeIuHeHusl.

AMHHBI — OpraHUYECKHE MPOU3BOJIHBIC aMMHaka. Kiaccudukanys aMUHOB:
anudaTUuecKue W apoOMaTHYECKUE, TIEPBUYHBIC, BTOPUYHBIC U TPETUYHBIE.
Crpoenue mosekys, obmas dopmyia, U30MepHusi, HOMEHKIATypa U (pu3nyecKue
cBOMCTBa. XMMHUYECKOE CBOMCTBA anu(paTHUYECKUX aMHUHOB: OCHOBHBIC CBOMCTBA,
AJTKWIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX aMHUHOB C A30THUCTOM KHUCJIOTOM.
Conu aKuIaMMOHUS.

AHWIMH — TIPEJICTaBUTENIb aMUHOB apoMarudeckoro psga. CrpoeHue
aHwiMHa. B3auMHoe BiMsIHUE TPYNI aTOMOB B MoJieKyJie aHWInHA. OCOOEHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KayecTBeHHble peakinuu Ha aHWIMH. CrocoObl
NOJIyYeHUs M TpUMEHeHue anudartuyeckux amMuHOB. [lonmydyeHue aHuIMHA U3
HUTPOOEH301a.

AmMuHOkucnoTel. Homenknarypa u nzomepusi. OTaenbHble TPEACTABUTENN OL-
AMHMHOKHCJIOT:  TJIMLUH, ajaHuH. @Pu3uyeckue CBOMCTBA  aMHHOKMCIIOT.
XVUMHUYECKHE CBOMCTBA aMHUHOKHUCIOT Kak aM(OTEpPHBIX  OpPTraHUYECKUX
COCIMHEHUN, peaklus TMOJMKOHJCHCAUM, OO0pa3oBaHUE TENTHIHOW CBS3U.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak npuponHele nonuMmepsl. llepBuunas, BTOpMYHAss U TpeTUYHAs
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OENKOB: THAPOJH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHsS BELIECTB W UX MPEBpALICHUN:
pacTBopeHHEe O€NKOB B BOJE, J€HATypalusi OEIKOB MpPU HArPEBAHUH, I[BETHbHIC
peaknuu Ha O€NKW, pEIIeHWe OKCIEPUMEHTAIBHBIX 3a7ad [0 TeMaMm
«A3zoTtconepxamue OpraHu4eCcKue COEZIMHEHUS " «Pacno3naBanue
OPraHUYECKUX COCTMHEHUI.

BricokOMOJIEKYJISIPHBbIEC COCAMHEHMS.

OCHOBHbIE TOHATHUS XMMHUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNU, CPEIHSS MOJEKYJIISIpHAs



Macca. OCHOBHbIE METOJbl CHUHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHEHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubie wmatepuanbl. I[lmactmacchl (HMOMUATUIICH, TOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  TMOJUCTUPOJ, MOIUMETUIMETAKpWIaT, MOJUKapOOHATHI,
novdTHICHTepeTanat). Y Trin3anus 1 nepepaboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KaydyKH
(OyTamueHOBbIN, XJIOPONMPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

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

[Tonmumepsr CIEIUAIEHOTO Ha3HAYCHUS (Tedion, KeBJap,
ANEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iiaraeMble OJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOJIbl M3yUYCHMsI BEIIECTB W HMX MPEBpaIlCHUN:
03HAKOMJICHHE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcc,
Kay4yKOB, PpCIICHHE OSKCIEPUMEHTAIIBHBIX 3a1au mno TeMe «Pacro3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxpaenue wmoiiekynsipHor (OpMysibl OpPraHMYeCKOrO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOJAIMX B €ro COCTaB, HaxXO0XXJICHHUE
MOJIEKYJISIpHOU  (OpMYJIbl OPraHUYECKOTO COEJUHEHUsT Mo macce (00bEMy)
NPOJYKTOB CTOpaHMs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklMu W/WIM HCXOIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (HOPMYITbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €r0 XMMHUYECKHUX CBONCTB WJIM CIIOCOOOB
NOJIyYEHUsI, ONPEAEIICHUE JOJIM BbIXOJA IMPOAYKTA PEaKUUU OT TEOPETUUYECKHU
BO3MOKHOTO.

MexrpeaMeTHbIE CBSI3H.

Peanuzanus MeXIIpeIMETHBIX CBS3EH ITPU U3YUYCHUU OPraHUYECKON XHUMHUH B
10 xmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BAaHUE KaK OOIIUX eCTECTBEHHO-
HAay4YHBIX TOHATUM, TaK W TMOHATHH, MNPUHATBIX B OTHEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mre ecTecCTBEeHHO-HAYYHBIEC MTOHSATHUS: SBJICHNE, HAYYHBIM (DAKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHallu3, CUHTE3, Kiaccudukamus, HaOI0eHne, H3MepeHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
AHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BEIECTBA, (PU3MYECKHE BEIWYWHBI, CIWHHIIBI W3MEPEHHS, CKOPOCTh, JHEPTHS,
Macca.

buonorusi: knmetka, opraHu3M, JKOcHCTeMa, Ouocdepa, MeTadoIu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIM M TeTepoTpodHBI TN NUTaHUS, OpOKEHUE,



¢oTrocuHTe3, nbIXaHWE, OENKW, VYIICBOIBI, JKUPBI, HYKICHHOBBIC KHUCIOTHI,
(epMEHTBI.

['eorpadus: nosaesHble HCKONaeMble, TOIIIIHUBO.

TexHonorus:: MNUIIEBBbIE MPOAYKTH, OCHOBBI PAallMOHAJIBHOTO TMHTAHUS,
MOIOIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KJIACC

OBIIAS U HEOPI'TAHUYECKAS XUMUA

TeopeTrnvyeckne 0CHOBBI XUMMH.

Atom. CoctaB aTOMHBIX saep. XuMuueckuil anement. M3otonsl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC 4YHCJIA. DHEPreTUYECKUE YPOBHHU U
o ypoBHH. ATOMHBIC opOuTanu. Knaccudukaius XuMHIECKUX dJIEMEHTOB (S-, -,
d-, f-amementsl). PacmpenencHue 3JEKTPOHOB 1O AaTOMHBIM  OpPOMTAISM.
DNeKTpOHHbIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOI0O—UEeTBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30YXXJIEHHOM COCTOSIHHH, JJICKTPOHHBIC KOH(MUTYpAIIUd HOHOB.
DIIEKTPOOTPHULIATEIILHOCTD.

[Tepuonnueckuii 3akoH u Ilepronnyeckas cucreMa XUMUYECKUX IJIEMEHTOB
JI.. MenneneeBa. CBA3b NMEPUOIUUECKOTO 3akOoHA U Ilepruoanueckoil CUCTEMBI
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
OPOCTBIX W CIOXHBIX BELIECTB [0 TIpylnmaM © [epuoAaM. 3Hay€HUe
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMuueckass CBs3b. BHIBI XHMHYECKON CBS3M: KOBaJICHTHas, HMOHHasi,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMEHHBIM U
JOHOPHO-aKIENTOPHBINA. DHEPTHs U JJuHA CBSA3H. [loIsIpHOCTh, HANIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsi3U. KpaTtHbele cBsizu. BopopomHas cBA3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

BajieHTHOCT, W BaJIeHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHHEM (HA MPUMEPE COETUHEHUI
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMITJIEKCcOoOOpa3oBaTenb, JHraHAbl. 3HAYCHUE KOMIUIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIpHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMSA.  THIIbI
KPUCTAJUTMYECKUX PEHIETOK (CTPYKTYpP) U CBOICTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. MctuHHble pacTBOphl. IIpeacraBinenue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHHUS KOHIEHTpPAlMU PACTBOPOB:
MAaccoBasi JOJIsl BEIIECTBA B PacTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellieHHbIE U
HEHACBIIIEHHBIE PACTBOPbBI, pACTBOPUMOCTh. KpucTamioruaparsl.



Knaccuduxanuys u HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. TpUBHATIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XUMHUECKUX pEeaKUi B HEOPraHWUYECKOHM M OpraHUYecKOn
XUMHM. 3aKOH COXPAHEHHS] MACChl BEHIECTB; 3aKOH COXPAaHEHHS U NPEBPALICHUS
SHEPIUM MPU XUMHUYECKUX peakiusx. TeraoBbie d3P(HEKThl XUMUYECKUX PEaKIUH.
TepMOXuMHYECKUE YPAaBHEHUS.

CKOpoCTh XUMHUUYECKOHN peakinu, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (PAKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Karanus u kataau3aTopsl.

O6paTtumble U HeoOpaTUMbIE peaKIni. XUMHUYECKOe paBHOBecue. KoHncTaHnTta
XUMHUYECKOro paBHOBecHsl. DaKTOphI, BIMSIOIMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOUIHUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponuTuyeckas auccormanus. CuiabHble U cla0ble  DJIEKTPOIUTHI.
Crenenp auccoumanuu. Cpena BOJIHBIX PAaCTBOPOB: KHUCIOTHas, HEWUTpasibHAas,
menouHas. Bomoponueiii mokazatens (pH) pactBopa. I'maponus coneit. Peakiuu
HOHHOT'0 OOMEHA.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKUCJICHHS.
Okucnurenb W BOCCTAaHOBUTENb. I[Ipollecchl OKHCIEHUSS M BOCCTAHOBJICHMUSI.
Baxneiimue OKUCIUTENIM W BOCCTAHOBUTENW. MeEToHn 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJIbl M3YYCHMS BEIIECTB MU HX IPEBPAILCHUM:
paziokeHue TNEpPOKCUAa BOJAOPOJAa B NPUCYTCTBUU KaTalu3aTopa, MOJIECTHU
KPUCTAJUTMYECKUX PEIIETOK, IPOBEACHUE PEAKIIU HOHHOTO 0OMEHa, oIpe/eeHre
Cpelbl PacTBOPOB C TMOMOIINBIO HHIUKATOPOB, M3YYEHHUE BIMUSHUS Pa3IMUYHBIX
(akTOpOB Ha CKOPOCTh XHMHUYECKOW pEaKIMH ¢ IOJ0KEHHUE XHUMHUUYECKOTO
PaBHOBECHHI.

Heopranuueckasi Xumusi.

[Tomoxxenne HemetaiioB B llepuoanyeckod  CHUCTEME  XMMHUYECKHX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS WX aTOMOB. DH3MYECKUEC
CBOMCTBAa HEMETAJUIOB. AJIJIOTPONUsS HEMETA/UIOB (Ha IMpUMEpe KHUCIOpPOJa, CEPHI,
dbocdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHUYECKHE CBOKMCTBA: PEaKIMHU C
METaJlaMd W HEMETaUlaMH, BOCCTAHOBUTEJIbHBIE CBOWCTBA. | WMAPUIEL.
TonnuBHBIEC 3JIEMEHTHI.

[amorensl. HaxoxneHune B mpupoje, COCOOBI TOMydeHUs, (HU3UYECKUE |
XUMHUYECKHE CBOMCTBA. ['asioreHoBOOpOAbl. BakHeHIIne KHCIOPOACOAEPKAIINE
COCIMHEHUS TajoreHoB. JlabopaTopHbIe W MPOMBIIIICHHBIE CITOCOOBI TOYUYSHUS
rajoreHoB. [[puyMeHeHne TajJOreHOB U UX COCUHEHHUI.



Kucnopoa, o3on. JlabopaTopHble U MPOMBIIUIEHHBIE CIHOCOOBI TMOTYYEHUS
Kkuciopona. Ouznueckue U XMMUUYECKUE CBONCTBA U MPUMEHEHUE KHUCIOpOJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B mpupojJe, CHOCOOBI TMOMy4eHUs, (PU3UUECKUEe U
xumuyeckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepoi(IV), okxcun
ceprl(VI). CepHucras u cepHas KUCIOTBI M uX coyii. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [IpuMeHeHune cepol U €€ COEAUHEHNM.

Azor. Haxoxzaenue B mpupoAe, CHOCOObI MONy4YeHMs, (U3HUECKHE WU
XUMUYECKHEe CBOMCTBA. AMMUAK, HUTPpUAbl. OKCHIbI a30Ta. A30THCTasi U a30THAs
KHUCIIOTHI ¥ UX coii. OCOOEHHOCTH CBOMCTB a30THOM KHUCIIOTHI. [IpumMeHenue azora
U €ro COCIMHEHUI. A30THBIE yI00pEHUSI.

®docdop. Haxoxaenue B mpupoje, CrnocoObl ToOJydeHUs, (uznueckue u
xumuueckue cBorctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenme Qocdopa u ero coenunenuit. DocdopHbie
yI0OpeHHUSL.

Yrnepon, HaxoxJIeHWe B INpupojae. AJUIOTPONHBIE  MOAU(PHUKAIUY.
dusnueckne W XUMHUYECKHE CBOMCTBAa TIPOCTBIX BEHIECTB, OOpPa30BaHHBIX
yraepoaom. Oxcun yriepoaa(ll), okcua yrnepona(lV), yronmpHas kuciora u €€
COJIM. AKTUBHPOBAaHHBIN yroyib, ajncopOuus. Dymiaepensl, rpadeH, yriaepoaHbie
HaHOTPYOKu. [IprMeHeHne MPOCTHIX BEIIECTB, OOPAa30BAHHBIX YIJIEPOJOM, U €T0
COEIUHEHUH.

Kpemunii. Haxoxnenue B mpupojne, crocoObl MOJydeHUs, (PU3NYECKHE U
xumuueckue cporcTBa. Oxcun kpemHusA(I1V), kpemHueBas KUCIOTA, CUIUKATHI.
[IpuMeHeHne KpeMHUs U ero coequHeHuil. CTekno, ero nojiydeHue, BUJIbl CTEKJIA.

[Tonoxenune mMetaiuioB B Ilepuoanueckor cUCTEME XUMUYECKUX DJIEMEHTOB.
OCcoOEHHOCTH CTPOCHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTayuoB. [IpumeHeHne MeTalIoB B OBITY UM TEXHUKE.
CmuiaBbl METAILIOB.

DNEKTPOXUMUYECKHA PsAJ  HampspkeHuid  MetayuioB.  OOmme  crmocoObl

MOJTy4YCHUS METAJLJIOB: TUIPOMETAILLYPIusl, MMAPOMETAIITYPT U,
anexkrpometamnyprusi. Ilonsitue o koppo3unm metamioB. CrocoObl 3alIUThl OT
KOPPO3HH.

OO6mrast xapakrtepuctuka MmeTawioB [A-rpynmsr [lepuomnueckoit cucTeMbl
XAMHYECKUX DJIEMEHTOB. Harpuii wu kanwmii: monydeHwe, QU3HUECKHE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mrast xapakrepuctuka metamioB IIA-rpynmer [lepromudeckoit cucTemsl
XUMUYECKUX DJJIEMEHTOB. Maruuii ¥ Kaiblui: noiydyeHue, (GU3UYECKUEe U
XUMHYECKHE CBOWCTBA, INPHUMEHEHUE IMPOCTHIX BEIIECTB U HX COCAUHECHUU.
XKeécTkoCTh BOABI U CIOCOOBI €€ yCTpaHESHUS.



AJIOMUHUN: TIOJTy4yeHue, (GU3NYECKUe U XUMUUECKUE CBOMCTBA, TPUMEHEHUE
IIPOCTOTO BEIECTBA M €ro coeauHeHUuH. AM@oTepHble CBOWCTBa OKCUAA U
TUAPOKCHUIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6miast xapakrepuctuka MeTauioB 1o0ouHbIX noarpynn (b-rpymm)
[Tepnoauueckoi CUCTEMBI XUMUYECKUX AJIEMEHTOB.

OuU3NYECKUE U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coeauHeHuil. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(Illl) u xpoma(VI). XpomaTel U JUXpOMATHI, HX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHiia M €ro COCJIMHEHMUI.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua(VII). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBONCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xenesza(ll) u sxeneza(lll). [lonyuenue n mpuMeHeHHE Kele3a
U €ro CIUIAaBOB.

DU3UUECKUE U XMMUYECKHE CBOWCTBA MeIU U €€ coenqnHeHui. [lonyyenue u
NPUMEHEHUE MEJIU U €€ COCTMHECHU M.

[uuk: nomydyeHue, (PU3MYECKUEC U XHMHYECKUE CBOMCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA ¥ TUJPOKCHUIA LIMHKA, TUAPOKCOKOMIUIEKCHI IIMHKA. [[puMeHeHue
LIMHKA U €TO COCIMHEHUN.

OKCIEpUMEHTAJIbHBIE METOJbl M3YyYECHHUS BEUIECTB W HUX MPEBpALICHUN:
U3ydeHre oOpa3lloB HEMETaJUIOB, TOpeHue cepbl, (ocdopa, kenesa, MarHus B
KHUCJIOpOJE, H3Y4YEHHE KOJUIeKIMM «MeTamuiel M CIUIaBbD), B3aUMOICHUCTBUE
MIEJIOYHBIX U IIETOYHO3EMENbHBIX METAJUIOB C BOJION (BO3MOXKHO HCIIOJIb30BAaHUE
BUJIEOMATEpUalOB), B3aUMOJCICTBUE LIMHKA U JKEJie3a C pacTBOpPaMH KHUCIOT U
1IEJI04€M, KAYECTBEHHbIC PEAKIIMHA HA HEOPraHUYECKUE aHUOHBI, KATUOH BOAOPO/a
U KaTHUOHbl METAJUIOB, B3aMMOJEWCTBHE THUIPOKCUIAOB AIOMUHUSA W ILUHKA C
pacTBOpaMu KHUCJIOT U LIEJIOYEH, PELICHUE IKCIEPUMEHTAIBHBIX 3aJa4 10 TEMaM
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U Gochop U UX COCTUHEHUS,
«MeTasuibl TIIABHBIX MTOATPYIID, «MeTamibl MOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponb xumun B o0ecriedeHuM yCTOWYUBOTO pa3BUTHUS yeroBedecTBa. [lonsTue
O HAy4yHbIX METOJax IIO3HaHWS M METOAOJIOTMA HAYYHOrO WCCIEAOBAHUS.
HayuHble mpuHIMIBI OpraHA3aluU XUMHUYECKOTO TPOU3BOACTBA. [IpoMbIITIEHHBIE
crocoObl MOYYEHHUs BaXXHEUIIMX BEIIECTB (Ha MpUMEpEe MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHUSI METANIOB U
CIJIaBOB. XMMHUYECKOE 3arps3HECHUE OKPYXKAIOIIEH CpeAbl U €ro IOCIEICTBUS.
Ponp xumuu B o0ecrieueHny YHEPreTuueckoil 0€e30MacHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuia
WCIMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Pojb XuMuu B pa3BUTUNA MEAULINHBI.



XuUMUS T OCHOBHBIE KOMIIOHEHTHI, MUILEBbIE N00aBkU. Poilb xumuu B
o0ecrieueHUH MUIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e30MacHOr0 MCIHOJB30BAHMS MpPEnaparoB OBITOBOM XUMUU B IOBCEIHEBHOMU
KU3ZHHU.

XUMHSI B CTPOUTEIHCTBE: BXKHEUININE CTPOUTENbHbIE MaTepHualibl (IIEMEHT,
OeTOoH).

XuMusl B CETLCKOM X03siicTBe. OpraHuYecKrue U MUHEpaJIbHBIC yIOOpPEHUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepHalbl, KPacKH, CTEKJIO, KepaMmHKa.
Marepuansl a5 371eKTpoHUKH. HaHoTexHomoruu.

PacuétHrnie 3agaun.

Pacuétel: Macchl BemecTBa Wi 00bEéMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBa, Macce WU OOBEMY OJHOTO M3 Y4YaCTBYIOIIMX B PEaKIMU BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB pPEaKIUU, €CIU OJHO HU3
BEIIECTB MMEET MPUMECH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peakiuu, €cClIM OJIHO W3 BEIIECTB JaHO B BHUJAE PacTBOpa C OMNpPEACIEHHOU
MacCoOBOW JI0JIEM pacTBOPEHHOTO BEIIECTBA, MAacCCOBOM JIOJM MW MOJSPHOU
KOHIICHTpAIIMM BEIIeCTBA B PAcTBOpE, JOJU BBIXOJA NPOJIYKTa PEaKIUU OT
TEOPETHYECKH BO3MOYKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus ~ MeXOpeaMETHBIX  CBS3€H MNMpU  HM3ydYeHUH  oOOmed
HEOpraHn4eckor XxumMuu B 11 Kjacce OCYIIECTBISETCS Yepe3 MCIOJIb30BaHHE KaK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, IPUHSATHIX B OTAEJIBHBIX
IpeaMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OO01ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CHUHTE3, KIacCU(HKAIMS, MEePUOAUIHOCTh, HAOIOACHUE,
U3MEpPEHHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICTUPOBAHUE.

dusmka: Marepus, MHKPOMHpP, MaKpPOMHp, aTOM, »JJEKTPOH, TPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPTE€TUUECKUN YPOBEHb,
BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSHHE BEIIECTBA, HJCANBbHBIA Tra3,
¢du3nUecKkre BEIUYNHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

buomnorus: kieTka, opraHusM, dKocucTeMa, ouocdepa, MeTaboIu3M, MaKpo-
1 MUKPODJIEMEHTHI, O€JIKH, JKUPHI, YTICBOAbI, HyKIICHMHOBBIE KACIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U MOTOK YHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIE TOPOJIBI, TIOJE3HBIE MCKOMMaeMble, TOTUINBO,
pecypcehl.

TexHomorusi: XumMudeckass MPOMBIIIIIEHHOCTh, METALTYPTrHUsi, CTPOUTEIHHBIC
MaTepualbl, CEJIbCKOXO035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmarneBTHYCCKAS POMBILIJIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKUX



mperapaTrosn, ITPOU3BOJACTBO KOHCTPYKIIMOHHBIX  MaTCpPHAJIOB, SJICKTpOHHAs
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOI'H.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHIS [TPOI' PAMMABI 110 XMMHNHN
HA VTJIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpeE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHUS MpeaMera «XuMHUs» Ha YpPOBHE CPEIHErO
oOmero oOpa3oBaHUsl BBIJIEICHBl CIEAYIOUIME COCTaBISIOIIME: OCO3HAHUE
OOyJarolmUMHCSL POCCUMCKON Tpa)KJaHCKOM HJIEHTUYHOCTHU, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTU U CAMOOIPENEIEHUIO; HAIMYNE MOTUBALIMM K
0Oy4eHHIO; TOTOBHOCTH M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATHIMA B OOIECTBE TNpaBWJIaMM W HOPMamMHu T[OBEJCHUS; HaJIU4YUe
IPABOCO3HAHMS, IKOJIOTMUECKOU KYJIbTYPbl; CHOCOOHOCTh CTABUTH LEIH U CTPOUTH
’KU3HEHHBIE TUIAHBbI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOCHHUS TMpeaMeTa «XHMHUS» OTpaXKkaroT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIiecce peaan3aiud 00pa3oBaTeIbHON NeATEIbHOCTH.

JIMYHOCTHBIE pE3yJIbTaThl OCBOCHHUS MpeaMeTa «XHMHUS» OTpaXKkaroT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHYECKOW JeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpaskIaHCKOr0 BOCTIMTAHUSA

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMIOPAJIKY;

NPEACTaBICHUSA O COLMAIbHBIX HOpPMax H NpaBUWIaX MEKIUNYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATEIBHOCTA IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX M TMO3HABATEIBHBIX 3aJ1ay, BBHIMOTHECHUHU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMSA:

LHEHHOCTHOI'O OTHOIIEHHSI K MCTOPUYECKOMY M HAydYHOMY HAacJIEIHIO
OTEUYECTBEHHON XMMUM;

YBO)KEHHUS K TPOLIECCY TBOpYECTBA B OONACTH TEOPUU M MPAKTHUECKOTO
NPWIOXKEHUS] XUMHUHU, OCO3HAHUS TOrO, 4YTO JAHHbIE HAyKH €CThb pe3ylbTaT
JUIMTENbHBIX ~ HAOMIOCHUHM, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U IPAKTHKOB;



HHTCpECa M II03HABATCIIBHBIX

MOTHBOB B MOJYYEHHH U MOCIECAYIOUIEM
aHanau3e MHQOpMAIMU O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHOW OTEUECTBEHHOMU
XUMUH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSA:

HPAaBCTBCHHOI'O CO3HAHUA, 9TUYCCKOT'O ITOBECACHUAA,

CIIOCOOHOCTH OICHHUBATb CUTyallMHU, CBA3AHHBIC C XUMHWYCCKHUMMU SIBJIICHUSAMU,

U IIPpUHUMATb OCO3HAHHBLIC PCHICHHWA, OPUCHTUPYACH Ha MOPAJIbHO-HPABCTBCHHLIC
HOPMbI 1 ICHHOCTH,

T'OTOBHOCTH OLICHHUBATDH CBOE MOBCACHUC M TIOCTYIIKU CBOUX TOBapHIHCﬁ C
HOSI/IL[I/Iﬁ HPAaBCTBCHHLIX W IIPABOBLIX HOPM U C y‘IéTOM OCO3HaHUuA HOCHCI[CTBI/Iﬁ
IMOCTYIIKOB,

4) popMHUPOBAHUS KYJILTYPbI 310POBbSI:
IOHMMaHUsl I1IEHHOCTEH 340pOBOro U  0€30MacHOro

oOpaza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3NYECKOMY H
TICUXUYECKOMY 37I0POBBIO;

coOmro/ieHnst TpaBuil 0O€30MacHOro oOpalleHusi ¢ BeUIeCTBaMU B OBITY,
TIOBCETHEBHOW JKU3HU, B TPYIOBOU JIEATEIHHOCTH,

NOHMMaHUSl IICHHOCTH TPaBUJ HMHIWBHIYaJTbHOTO W KOJUICKTUBHOTO
0€30macHOTO MOBEICHUS B CUTYaUIX, YIPOKAIOUINX 30POBBIO U )KU3HU JIIOJEH;
OCO3HAHMS TOCIEICTBUA M HENPHUITHS BPEIHBIX MPHUBBIYEK (YIOTPEOICHUS
aJIKOTOJIs1, HAPKOTUKOB, KypeHHUS );

5) Tpy/10BOI0 BOCTIMTAHUSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTHU B y4eOHO-HCCIEeI0BATEIILCKON
NEATeIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOH U
JIESITCIIbHOCTH;

IpYTUX  BHAAX
YCTAaHOBKM Ha AaKTUBHOE YYacCTHE B PEHICHUH MPAKTUYECKUX 3aaad
COILIMAJILHOM HAIPABJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAaKTUUYECKOMY M3YUYEHHUIO MPOQPECCUil pa3iIuiHOTO POjJa, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBAXKEHUS K TPYAY, JIOASIM TPyda U pe3ysibTaTaM TPYIOBOU IEATEIbHOCTH;
FOTOBHOCTH K OCO3HAaHHOMY

BBIOOPY HMHAWBUIYAIBHON  TpPaeKTOPUHU
oOpa3zoBanus, Oyaymer mnpodeccun W peanu3aluy COOCTBEHHBIX KU3HCHHBIX

IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTECPECOB M
moTpeOHOCTEH 00IECTBA;

6) 3K0JTI0OrH4ecKOro BOCTIMTAHHUS:

SKOJIOIN4€CKH HGHGCOO6p33HOFO OTHOIICHHA K IIPHUPOAC KaK HCTOYHHUKY
CymcCTBOBAaHM: JXM3HHU HA 36MJIG;

MMOHUMAHMS TJI00ABHOTO XapakTepa SKOJOTMYECKUX MpPOOJIeM, BIUSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATILHOM CpEIbl;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JTOCTHXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTIOIB30BaAHNUS;

AKTUBHOI'O HENPUATUA JCUCTBHUM, TMPUHOCAIIMX BpPEH OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHS MPOTHO3UPOBATh HEOJArOMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS MPEANIPUHUMACMBIX JEUCTBUN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO HKOJOTHUUYECKOTO MBIILICHUS, SKOJIOTMYECKON KYIbTYPHI,
OTbITa NeATeNIbHOCTU HKOJIOTUUECKOMN HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBAThCSI MU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpaKkTUKEe, CIHOCOOHOCTU W YMEHMsI AaKTUBHO TMPOTUBOCTOSITH HJCOJOTUH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKU U OOIIECTBEHHOU MPAKTUKH;

NMOHUMaHUs CHenupUKH XUMHH KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUPOBaHUN PANMOHAIIBHOTO HAyYHOT'O MBIIUICHUS, CO3JaHUU IICJIOCTHOTO
npeacTaBiIeHUs 00 OKPYXKAroIeM MHUPE Kak O €IWHCTBE MPUPOJBI M YEIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpobiieM COXpaHCHUS
IPUPOTHOTO PABHOBECHS;

yOeXXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHUU JJIE  COBPEMEHHOMU
UUMBWIN3aUMA: B €€ T'yMaHUCTUYECKOW HAIpPaBIEHHOCTH W Ba)XXHOM pOJIU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KyJNbTYphl, B PEIICHUH TI00aIbHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHUSl UYEJOBEUYECTBA — CBHIPHEBOM, SHEPreTUYECKOMH,
MUIIEBOM M 3KOJOTUYECKOW O€30MaCHOCTH, B Pa3BUTUU MEAMIIMHBI, 00€CTIeueHUn
YCIIOBUM YCTEIIHOTO TPYJa M DKOJIOTMYECKH KOMGOPTHOM KM3HU KaXKIOTO 4YjieHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IOHMMaHUsl CYHIIHOCTH METOJ0OB
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJIb30BaTh
NoJiydaeMble 3HaHUS JIJISl aHAIKM3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIETO MUpa H
MIPOUCXOIAIINX B HEM M3MEHEHU, YMEHUS JIeTIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XWMHYECKHE 3HAHMS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpEca K MO3HAHUI0, UCCIIEI0BATENIbCKOMN e TEIbHOCTH;

TOTOBHOCTH M  CIHOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUIO U
caMOOOpa30BaHHI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUW MO XHUMHUU B
COOTBETCTBHH C KU3HCHHBIMU MMOTPEOHOCTSAMH;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
e TEIbHOCTH.



METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOCHUS MPOTPaMMbI TI0 XUMHH Ha YPOBHE
CpeaHero oo1ero 06pa3zoBaHus BKIIOYAIOT:

3HaUYMMbIE IS (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYYaAIONIUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIICHAYYHBIEC MOHATHS, OTPaKAIOIIHE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHCHU(PUKY METOIOB TO3HAHUS,
HCITOJIE3YeMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPTHS, SBJICHUE,
MpoIece, CUCTeMa, HaydHbId (pakT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, HCCIIET0BAaHUE, HAOIIOICHNE, U3MEPEHHE, IKCIICPUMEHT U JIPYTHE);

YHUBEPCAJIbHBIC Y4YcOHBIE NelcTBUS (TIO3HABATEIbHBIC, KOMMYHUKATHBHEIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKIMOHAIBHON
IPaMOTHOCTH U COLMATIBHOM KOMIETEHIIMN 00y4YatoInuXCs;
CIIOCOOHOCTh o0yyaronuxcs UCIOb30BaTh OCBOEHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECKUE 3HAHUS M YHUBEpPCAJIbHBIC y4eOHBIC
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIE Ppe3yiabTaThl OTPAXKalOT OBJIAJCHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIILHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
TIEUCTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS

1) 6a30Bble JJOrHYecKHe AeiCTBHUA:

CaMOCTOATENIbHO  (QOpMYyIHMpOBaTh M aKTyallM3UpoBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENEeNATh LENU JAESATEIbHOCTH, 3aJaBas IMapaMeTpbl M KPHUTEPUH UX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABIECHHBIMU LIETSAMU;

UCIIOJIB30BAaTh IPU OCBOCHHUM 3HAHUI MPUEMBI JIOTHUYECKOTO MBIIIJICHUS:
BBIACJISITh XapaKTEPHbIE MPU3HAKU MOHATUN M YCTAHABIMBATH WX B3aHUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIOIIUE TIOHATHS NIl OOBSCHEHUS OTNEIbHBIX (PAaKTOB U
SIBJICHU;

BBIOMpATh OCHOBaHUS M KPUTEPUU [JIs KIacCU(PUKAIMKM BEIIECTB W
XUMHUYECKUX PEaKIUi;

YCTaHABIMBAaTh MNPUYMHHO-CIEC/ICTBEHHbIE CBS3M MEXKAY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJICHUS (MHAYKTUBHbIC, JAEAYKTUBHbBIC, IIO
aHAJIOTUH), BBIABISITh 3aKOHOMEPHOCTH U TMPOTUBOPEUYHUS B paccMaTPUBAEMbIX
SABJICHUSAX, (OPMYIUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOLECCE MO3HAHUS HCIOJIb3YEMbIE B XUMHH CUMBOJIMYECKUE
(3HaKOBBIE) MOJIENIH, TPEOOPA30BBIBATH MOJIEIbHBIE TPEACTABICHUS — XUMHUUECKUM
3HaK (CMMBOJI) 3JIeMEHTa, XUMHUYeckass (opmylia, YpaBHEHHE XHMHUYECKOM



peaKknuu — TPU PENICHUH YYCOHBIX ITO3HABATCIBHBIX W TPAKTUYCCKUX 3ajad,
MPUMEHSTh HAa3BaHHBIC MOJICIBHBIC TIPEICTABICHUS TSI BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 6a30BbBIe HCCIEN0BATEIbCKIE TeHCTBHS:

BJIQ/ICTh OCHOBAMH METOJOB HAYYHOT'O ITO3HAHHS BEIIECTB W XMUMHYCCKHUX
peaxkumit;

(GbopMyIHpPOBATH LETU U 33/1a4l UCCIICIOBAHUS, UCTIOIb30BaTh IOCTaBICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIE BOIPOCH B KA4eCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBHI JiJI1 (DOPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPaBUILHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCJIBHOTO IJITAHUPOBAHWS M IPOBEICHHUS
YUYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMCHHS HAOIIOAATh 32 XOJIOM
mpoliiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynibTaT, (HOPMYJIHPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCHUTEIBHO JJOCTOBEPHOCTH PE3YJIHbTATOB UCCIICIOBAHNUS,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

NpHOOPETaTh OMNBIT YYECHWYCCKOM MCCIICNOBATEIBCKOW W MPOCKTHOM
JCATEIIBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB MO3HAHUS.

3) padoTa ¢ uHpopManmeii:

OpUEHTUPOBATHCS B PA3IMYHBIX HCTOYHMKAaX HH(opmanuu (Hay4dHO-
NOMYJIsIpHAsl JIUTepaTypa XUMHYECKOTO COJEp)KaHUs, CIpPaBOYHBIE TOCOOUS,
pecypcel MHTEepHeTa), aHaIM3UpoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OLICHUBATh e JIOCTOBEPHOCTD u
HENPOTUBOPEYUBOCTD;

(dbopMynHpOBaTH 3aMpPOChl U MPUMEHATh PA3NMUYHBIE METOIbI MPU TOUCKE H
orbope wmHpOpPMAIMK, HEOOXOAUMON JUISI BBIOJTHEHUS YYCOHBIX 3ajad
OIPEAEIIEHHOTO THUIIA;

nprOOpPETaTh OMNBIT HCIOIB30BaHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3TMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSATETILHO  BBIOMpATh  ONTHMAIBHYIO  (OpPMY  TPEACTABICHHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIONIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Tpu paboTe C
XUMUYECKOW uH(MOpMalUMel: MNPUMEHITh MeXIpeaMeTHble ((dusuyueckue u
MaTeMaTUYEeCKre) 3HAKU ¥ CHUMBOJIBI, JOPMYIIbI, a0OpeBUATYPHI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CMMBOJIHNYCCKUC CPCACTBA HATITIAAHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIBHBIC yqeﬁnble I[eﬁCTBPIﬂi



3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYXAa€MOI TEMBI B XO/1€ JUAJI0ra U/ Win
JTUCKYCCHH, BBICKA3bIBAaTh W€, (POPMYIHPOBATH CBOU MPEIIIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C IPE3CHTALMEN PE3yJbTATOB MO3HABATEIBHOM IEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTEIIBHO WA COBMECTHO CO CBEPCTHUKAMU IPH BBINIOJIHEHUH
XUMHUYECKOTO KCIMEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3aiuu yueOHOro npoekTa, u (opMyJIupoBaTh BHIBOJIbI
[0 pe3yJibTaTaM MPOBEAEHHBIX HMCCIECIOBAHUN IYTEM COIVIACOBAHMS ITO3WLIUN B
X0/J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHBepcalbHbIe YUeOHbIE 1eiiCTBUSA:

CaMOCTOSITEJIbHO IJITAHUPOBATh U OCYIIECTBISATH CBOIO IO3HABATEIbHYIO
JEeSTENbHOCTh, Ompenessss e€ Uead | 3a7adyd, KOHTPOJUPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpeJjiaraeéMblii  aJrOpUTM JACUCTBUI INpu
BBIMIOJTHEHUM Y4eOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunbosee
b dexTuBHBIN crnoco0 uX pemeHus ¢ Y4ETOM TOJYYeHHsS] HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYILIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKHU.

HPEIMETHBIE PE3YJIbTATHBI

[IpenmeTHbBIE pe3yabTaThl OCBOCHHSI IPOTPAMMBI 110 XUMHUHU Ha yri1yOnEHHOM
YpOBHE Ha YpPOBHE CpeaHEro oOImero oOpa3oBaHUs BKIIOYAIOT creruduuecKue
JUISL y4eOHOTO MpeaMeTa «XUMUs» HaydHbIE 3HAHUS, YMEHHUS U CIIOCOOBI JeHCTBHIMA
M0 OCBOCHHIO, MHTEPIIPETAIIMU M MPEoOpPa30BaHUIO 3HAHUM, BHUIBI EITEILHOCTH
M0 MOJYYEHHUIO HOBOI'O 3HAHUS M NPUMEHEHHUIO 3HAHUW B PA3JIMYHBIX YUYEOHBIX
CUTYyalusiX, a TAKKE B PEaIbHBIX )KM3HEHHBIX CUTYaIIUSX, CBSI3aHHBIX ¢ XUMHEH. B
MporpaMMe IO XUMHUU NPEAMETHBIE PE3yIbTaThl MPEACTABICHBI [0 ToAaM
W3y4YCHMUS.

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OpraHuueckas XUMUSD)
OTpaXKakoT:

c(hOpMHUPOBAHHOCThH TPEACTABICHUI: O MECT€ M 3HAYCHUH OPTaHWUYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJii B O00ECHEUYEHUH YCTOWYHMBOTO
Pa3BUTHUS YEJIOBEYECTBA B PEIICHUHU MPOOJIEM KOJIOrMYECKOM, SHEPTETUUYECKON U



MUIIEBON 0€30MacHOCTH, B Pa3BUTUU MEIULMHBI, CO3JaHUU HOBBIX MaTe€pHUasOB,
HOBBIX HWCTOYHHUKOB SHEpIuu, B oOecreyeHun PaLMOHAIBHOTO
MPUPOAOIIONB30BaHNSA, B (OPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KYyJIbTYpbl
YeJIOBeKa, a TaKKe OJKOJOTMYeCKd OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHON CpEJIE;

BJIAJCHUE  CHCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAOIINE MOHATHS — XUMUYECKHUN JJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
oboyouka aroma, S-, P-, Od-aToMHBIE OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMS aToMa, TUOpUAM3alus AaTOMHBIX OpOuTaneil, HWOH, MoJIeKyJa,
BaJIECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIEHUS, XUMHUUECKasl CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEpOIHBIN CKelleT, PYHKIIMOHATIbHAS
rpynna, pajaukain, CTPYKTypHble GopMyibl (pa3BEpHYTHIE, COKpAIlIEHHBIE,
CKEJIETHBIE), M30MEpUs CTPYKTYpHass M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHUYECKAs), HM30MEPbI, T'OMOJOTHYECKHA psAJl, TOMOJOTH, YIJIEBOJOPOJIHI,
KHUCJIOPOJI- U a30TCOJEPIKALNE OPTaHUYECKUE COEAMHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJICKYJISIDHBIE COEIMHEHUS; TEOPUH, 3aKOHBI
(nepuonunueckuit 3akon J[. M. MenneneeBa, Teopus CTPOCHHS OpPTaHUYECKHUX
BemecTB A. M. BytnepoBa, 3aKOH COXpaHEHHUS! MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TPEBPALICHUS DSHEPrUM IMPU XUMUYECKHX PEaKLMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUH, MUPOBO33PECHUECKUE 3HAHMWS, JIEKAIIUE B OCHOBE
NOHUMAaHUSI TPUYMHHOCTH UM CUCTEMHOCTH XUMHUYECKHUX SIBJICHUI; MPEICTABICHUS
O MEXaHHW3MaxX XHMHUYECKHX pEaKlHil, TEPMOJWHAMHUYECKUX M KUHETHYECKUX
3aKOHOMEPHOCTSAX UX MPOTEKaHUsA, O B3aMMHOM BIIUSIHUM ATOMOB U TPYIIII aTOMOB
B MOJIeKyJIax (MHAYKTUBHBIA U Me30MepHbIi 3 dekThl, opuentanTsl | u Il pona);
(akTONOTMYECKHE CBEICHHUS O CBOWMCTBAX, COCTaBe, IMOJYYCHHH M 0e30macHOM
UCIIOJIb30BAaHUM BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M IPAKTUYECKOUN
NESTEIBbHOCTA  YeJOBEeKa, OONMX  HAy4YHBIX  NPHUHIMIAX  XUMHUYECKOTO
IPOM3BOJICTBA (HA TPUMEPE MPOU3BOACTBA METAHOJIA, IEPePabOTKU HEDTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TOHSITHMA,
YCTaHaBIMBATh MX B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIUE IOHATHUS IPU
ONMCAaHUU COCTaBa, CTPOEHHUS U CBOWCTB OPraHUYECKUX COCTUHEHNUN;

c(hOpMHUPOBAHHOCTH YMEHMUIA:

UCIIOJIb30BAaTh XMUMHUYECKYK) CUMBOJIMKY JJISI COCTABJICHHS MOJICKYJISPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (OPMYJ OPraHUYECKUX
BEILIECTB;

COCTaBJISITh YPAaBHEHUS XHUMHWYECKUX PEAKUUU U PACKPBIBATH UX CYIIHOCTb:
OKHCJINTENIbHO-BOCCTAHOBUTENBHBIX  PEAKIUMHM  ITOCPEACTBOM  COCTABIICHUS
AJIEKTPOHHOTO OajaHca »dTUX peakluid, peakuuii HOHHOro oOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUI;



W3TOTABIMBATH MOJEIN MOJICKYJT OPTaHUYECKUX BEIICCTB JJIS WILTIOCTPAINH
X XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHUM: yCTaHABIMBATH MPHUHAIC)KHOCTh U3YYCHHBIX
OPraHMYECKUX BENMIECTB 10 WX COCTaBY M CTPOCHHUIO K OINPEACIEHHOMY
KJIaccy/Tpynne COCNMHEHUH, JaBaTh WM Ha3BaHMS 10 CHUCTEMaTHYECKOU
Homenknatype (IUPAC) m mpuBOAWTH TpUBHATBHBIC HA3BaHWS IS OTICITBHBIX
MPEICTaBUTENICH OPTraHMYECKUX BEIIESCTB (ITHIICH, alleTHIICH, TOJYOJ, TJIMIICPHH,
ATWICHIJIMKOJb, (eHOoJ, (QopMaabIeTu, aneTaabJeru, aleTOH, MypaBbHHAs
KHCJIOTa, YKCYCHAsl KUCIIOTa, CTeapUHOBAs, OJICUHOBAS, AJIBMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MajlbTo3a, (PPYKTO3a, aHWIMH, JTUBUHUJ, U30IPEH, XJIOPOIIPEH,
CTUPOJI U IpYTHe);

c(OpPMHPOBAHHOCTh YMEHHUS ONPENCIATh BHJ XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCIUHEHUAX (KOBaJICHTHAs W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHATH IIOJOXKEHUS TEOPHH CTPOCHUS
opranudeckux BemiectB A. M. ByTtiepoBa it 00bSICHCHHS 3aBUCUMOCTH CBOWCTB
BEIICCTB OT UX COCTAaBa M CTPOCHMS;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTEpU30BaTh  COCTaB, CTPOCHHE,
dbu3nUYecKkue MU XMMHYECKHE CBOMCTBA TUIMYHBIX TPEACTaBUTENEH pPa3IUUHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: aJIKAHOB, IIMKJIOAIKAHOB, aJIKCHOB, aJIKaJUCHOB,
QJIKWHOB, apPOMAaTHYECKHUX VYIJIEBOJIOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, TIPOCTHIX U CIOXKHBIX d(PUPOB, )KUPOB, HUTPOCOSTUHECHHUN U
aMHUHOB, aMHHOKHCJIOT, OEJIKOB, YIJIEBOJOB (MOHO-, JH- W TOJHCAXapHIOB),
WUTIOCTPUPOBATh  TEHETHYECKYIO  CBSI3b  MEXKAY  HUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUUYECKHX PEAKIHUH C HCIOIb30BAHHEM CTPYKTYPHBIX
dopmyur;

c(hOpMHUPOBAHHOCTh YMEHHS IIOJATBEP)KIAaTh HAa KOHKPETHBIX IMpPUMEpPaX
XapaKTep 3aBUCUMOCTH PEaKIIMOHHON CIIOCOOHOCTH OPTaHMYECKUX COSIUHEHUM OT
KPaTHOCTH M THUITA KOBAJICHTHOU CBSI3H (G- M TT-CBSI3H ), B3aMMHOTO BIIUSIHHUS aTOMOB
Y TPYIIIT aTOMOB B MOJICKYJIaX;

c(hopMHUPOBAHHOCTh YMEHHSI XapaKTepH30BaTh HCTOYHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (HedThb, MNPUPOAHBIA Ta3, Yyrojb), CHOCOOBI €ro mnepepadboTKH U
MPaKTHIECKOE TPUMEHCHHE TIPOIYKTOB MEPepadOTKH,

c(hOpMHUPOBAHHOCTh BJIAJCHUS CUCTEMOM 3HAHWHM O E€CTECTBCHHO-HAyYHBIX
MeTOJax IMO3HAHWUS — HAOIIOJCHUH, U3MEPEHUH, MOJICIIMPOBAHUH, dKCIICPUMEHTE
(peaTbHOM M MBICIICHHOM ) U YMEHHUS MPUMEHSTH 3T 3HAHUS,

c(hopMUPOBAaHHOCTH YMEHHUS IPUMCHSTH OCHOBHBIC orepanuu
MBICIIUTEIILHON JEATeIbHOCTH — aHajduW3 W CHHTE3, CpaBHEHHE, 0000IIeHueE,



CHUCTEMATU3ALINIO, BBISIBICHUE MPUYUHHO-CICICTBEHHBIX CBSI3€U — JJI1 M3YUYEHHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
MOHSATUSAMU W TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJiee OCO3HAHHOIO TOHUMAHHUS CYIIHOCTH MAaTE€pUAIbHOTO EIUWHCTBA MHpA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS 0 OPraHUYECKONW XUMHH JJIsi OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHYECKUX PEAKIUNA C MCIOJIb30BAHUEM (DU3NUYECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopMysbl BelIeCTBA MO WM3BECTHBIM MACCOBBIM JIOJIIM XHMHUUYECKUX DJIEMEHTOB,
MPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hopMUPOBAHHOCTh YMEHUI: TPOTHO3UPOBATh, AHATU3UPOBATH U OICHUBATH
C TO3WIHUH  DKOJOTHYECKOM  O€30IacHOCTH  IIOCIEJICTBUS  OBITOBOM U
IIPOU3BOJICTBEHHOM JICSATEILHOCTH 4YEJIOBEKa, CBSI3aHHOM C TmepepaboTkoit
BEILIECTB, UCIOJIb30BaTh MOJYYECHHbIC 3HAHUS JIJI1 IPUHSITUS TPAMOTHBIX PEIICHUN
poOJieM B CUTYaIHSIX, CBA3aHHBIX C XUMHECH;

c(hOopMHUPOBAHHOCTh YMEHHI: CaMOCTOATEJIPHO TUIAHUPOBATh U TPOBOIUTH
XUMUYECKUN DKCIEPUMEHT (MOJyYCHHME W U3YYECHHE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIMH YTJIEBOJAOPOJOB pa3JIMYHBIX KJIACCOB U
KHCJIOPOJCOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/1a4 110 PACIO3HABAHWIO OPTraHUYECKUX BEIIECTB) C COOJIOJICHHEM TIPaBUII
0e30IMacHOro OoOpalIeHusT C BeIIeCTBAaMU U JIAOOPATOPHBIM O0OPYJIOBAaHHEM,
dbopMmynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATh B pPa3IudHON (popme
pe3yJIbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLICHUBATH UX JOCTOBEPHOCTH;

c(hopMUPOBAHHOCTb YMEHUI:

coOJIFOIaTh MpaBHIIa SKOJOTHYECKU 11€7IeCO00Pa3HOTO MOBEICHUS B OBITY H
TPYZAOBOM JEATEIBHOCTH B LEISX COXPAHEHUS CBOETO 3/I0POBbS, OKPYKArOUICH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HaBaTh OIMACHOCTh TOKCHYECKOTO JE€UCTBUA Ha >KUBBIE OPTaHU3MBbI
ONPEICIIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbIC nokaszareis [1/1K;

aHAJIM3UPOBATH 11€JI€CO00PA3HOCTh NMPUMEHEHHUS OPraHWYECKHWX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIIEHUS PUCK-TI0JIb34;

c(hOpMHUPOBAHHOCTh YMEHHUMW: OCYIIECTBJIATH IICJCHAINPABICHHBIA ITOUCK
XUMUYECKOW MH(OPMAIIMK B PA3IMYHBIX UCTOYHUKAX (HaydHas U yueOHO-HaydHas
JUTEpaTypa, CpeACTBAa MaccoBOM mHGopManuu, UHTepHeT U ApyTHe), KpUTHICCKU
aHaJIM3MPOBaTh XMMHYECKYI0 MH(]pOpMaInio, nepepadaTeiBaTh €€ U MCIOIh30BaTh
B COOTBETCTBHUU C MOCTABJICHHON y4eOHOM 3agadeH.



11 KJIACC

[IpeameTHble pe3ynabTaThl OCBOCHMS Kypca «OOIas U HeopraHudeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MaTepUATIbHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBIICHUN MOPUPOJBI, O MECTE W 3HAYEHUHU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ poJini B 00E€CIEYCHUU YCTOMYHUBOTO
pa3BUTHA, B PEIICHUU NPOOJEM HKOJOTHUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHU MEIUIIMHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB, HOBBIX
UCTOYHUKOB JHEPruHu, B OOECICUCHHH PallMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMupoBaHUM MUPOBO33PECHUS U OOIIEH KyJIbTyphl 4YeJIOBEKa, a TaKke
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHS K CBOEMY 30pPOBBIO M TPUPOJIHOU
cpene;

BIIQJICHUE  CUCTEMOM  XUMHMYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIMe TOHATUA — XUMHUYECKUM DJJIEMEHT, aToM, SJpO aroMa,
M30TOIIbI, JIEKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTATIH, OCHOBHOE H
BO30YXIEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAs, WOHHAsA, METAUIMYecKas, BOJOPOJHAs),
KpUCTAJUTMYECKAsA pEIIETKA, XUMHUUYECKas peakius, pacTBOp, 3SJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, SJICKTPOJIUTHYECKAS JUCCOLMALNSA, CTENEHb JHCCOLMALINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOW 3 deKT
XUMHUYECKOU PEAKIIMU, CKOPOCTh XUMHUYECKON PEAKINU, XUMHUYECKOE PABHOBECHUE;
TEOPUU M 3aKOHBI (TEOPUS BIEKTPOJUTHUYECKON IUCCOLMAIUM, TEPUOIUUECKUN
3akoH /.M. MeHnaeneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAICHUSA SHEPTUU MPU XUMHYECKUX PEAKIMUAX, 3aKOH IMOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH JCHUCTBYIOIIMX MAacCC), 3aKOHOMEPHOCTH, CUMBOJUYECKUU S3BIK
XUMHWH, MHPOBO33PECHUECKUE 3HAHUS, JICKAINME B OCHOBE TMOHHUMaHMS
MPUYUHHOCTH M CUCTEMHOCTH  XMMHUYECKHX  SBIICHUW;  COBPEMEHHBIC
MPEACTABJICHUSI O CTPOEHHM BEIIECTBA HA ATOMHOM, HWOHHO-MOJICKYJISIPHOM H
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHMHUUYECKUX
peakiui, TEPMOJAUHAMHUYECKHUX M  KHUHETHYECKHX 3aKOHOMEPHOCTSAX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECHUH, PACTBOpAX M JUCHEPCHBIX CUCTEMAX;
(aKTOJIOTHYECKHUE CBEJCHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30IMacHOM
WCTOJIb30BAHUY Ba)KHEUIIIMX HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NEATCIbHOCTA ~ YeJOBEeKa, OOMMX  HAyYHBIX  NPUHIUIAX  XHMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMCHHH: BBISABJISATH XapaKTEpPHbIC NMPU3HAKU TTOHSITHH,
YCTaHABJIMBATh UX B3aMMOCBA3b, MCIIOJB30BAaTh COOTBETCTBYIOIIHUE IOHSTHS IPH
ONMCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI HCIIOIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JJIS
cocTaBlieHUs (GOpMyJd BEUIECTB M  YPaBHEHUH  XUMHYECKUX  PEaAKLUH,
cucremarnueckyio HomeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
BEIIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHUYECKUX SJIEMEHTOB B COCJAMHEHUSAX, BHJI XUMHUECKON CBs3U (KOBAJICHTHaS,
WOHHAs, METa/UIMuecKas, BOJOPOJHAsS), THUI KPUCTALIMYECKOU PEImIETKU
KOHKPETHOTI'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJla XUMUYECKOW CBA3M U THUIMA KPUCTAUIMUECKON pEmETKH, OOMEHHBIH U
JTOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh  yMEHUH:  KIACCU(PUIIUPOBATH:  HEOPTraHUYECKHE
BEII[ECTBA IO UX COCTABY, XUMUYECKHUE PEAKIIUU 1O PA3IMYHBIM NMPU3HAKAM (YHCITY
U COCTAaBy pEarupyroliux BeIIECTB, TEIIOBOMY 3(h(EeKTy peakiuu, W3MEHESHUIO
CTENIEHEeW OKHCJICHHS DJJIEMEHTOB, OOpaTUMOCTH, YYacCTHUIO KarajauzaTopa u
JIPYTHUE); CAMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KiIacCUpUKAIIUN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEAKIIU;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPHOINYECKOr0 3akoHa JI.
W. MeHnneneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIbHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpMHUPOBAHHOCTh YMEHHUH: XapaKTEpPU30BaTh »dJIEKTPOHHOE CTPOCHHE
aTOMOB M HMOHOB XHUMHYECKHX DJIEMEHTOB IE€PBOrO—YETBEPTOTO IEPUOJOB
Ileppuonnueckorn  cucremsl  JI.M.  Menzaeneesa, HUCHONB3ysd  MOHATHUSA
«OHEPreTUYECKHE YPOBHM», «IHEPreTHUYCCKUE IMOTYPOBHM», «S-, P-, O-aTOMHbIC
opOuTANIN», «OCHOBHOE MU BO30YXKIEHHOE HHEPreTUYECKHUE COCTOSHHSI aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB XMMHUYECKUX JJIEMEHTOB M HUX
CoeMHEHUHM 10 mnepuojgam U rpynmnam Ilepuwoamueckor cucremsr [J[. .
MeHeneeBa, BaJl€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX 3JIEKTPOHHBIX 000JIOUEK;

c(hOpMHPOBAHHOCTh ~YMEHHUH: XapakTepH3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBAa  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPXKAATh
CYIIECTBOBAHUE T'€HETHUYECKOW CBA3U MEXKJY HEOPraHMYECKMMH BEIIECTBAMU C
MMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

chOpPMHUPOBAHHOCTh YMEHUS  PACKpPBIBATH  CYIIHOCTh: OKHCIHTEIBHO-
BOCCTAHOBUTENILHBIX PEAKIUM MOCPEACTBOM COCTABJIEHUSI AJIEKTPOHHOrO OajaHca
ATUX peaklui; peakluuil MOHHOrO OOMEHa MyTEM COCTABJICHUSI HMX TMOJHBIX H
COKpAlIEHHBIX  HMOHHBIX  YPaBHEHWW;  peakuud  TUAPOJIW3a;  Peakuuiu
KOMILIEKCOOOpa3oBaHus (Ha MpUMepe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHUS OOBICHATh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHAYECKHX PEAKIHN C Yy4ETOM HUX DHEPreTUUECKHUX XaPAKTEPUCTHUK, XapaKTep
W3MEHEHUS CKOPOCTHM XHMHUYECKOM peakiuu B 3aBUCHUMOCTH OT Pa3IUYHBIX
(bakTOpOB, a TAKXKE XapaKTep CMEILECHHUS] XUMUYECKOTO PAaBHOBECHS MO/ BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh yYMEHHUS XapaKTEPU30BaTh XMMHUYECKHE pPEaKIIUH,
JIeKaIKME B OCHOBE MPOMBIIIJIEHHOTO MOJYyYEHUS CEPHOM KHCIOTHI, aMMHaKa,
oOlllMe Hay4yHble TMPUHIMIBI XUMHYECKUX MPOU3BOJCTB; I€JIECO00PA3HOCTD
NPUMEHEHHS] HEOPTaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOUYKHU
3pE€HUsI COOTHOILIECHUSI PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BJIAJEHUS CHUCTEMOM 3HAHUM O METOJIaX HAyYHOTO
MO3HAHMS SBJICHUN TIpUPOJAbl — HAOIOJICHHE, HU3MEPEHUE, MOJEIUPOBaHUE,
AKCTIEPUMEHT (peaibHbIN U MBICJICHHBIN ), HUCTIOJNb3YEMbIX B €CTECTBEHHBIX HayKaX,
YMEHHUS IPUMEHSTh 3TH 3HAHUS TIPU SKCIIEPUMEHTAIIbHOM UCCJIEIOBAHUY BEIIECTB
U Ui OOBSICHEHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TIPHUPOJIE,
MPAKTUYECKOMN AEATEIIbHOCTH YEJIOBEKA U B TIOBCEAHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISIBJISATH B3aUMOCBSI3b XUMHUUYECKUX 3HAHUM C
MNOHATUSIMH U TIPEJICTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JJIs
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €TMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUSI TPOBOAUTH pPACUYETHI: C HMCIOJIB30BAHUEM
HNOHSTUN «MaccoBas JOJISI BEIIECTBA B PACTBOPE» M «MOJSIpPHAS KOHLEHTPALUS»;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB; TEIUIOBOro 3¢ dexra
peaKiuyu; 3HAYEHHsS] BOJOPOJHOrO IOKA3aTesisi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOM CTENEHBIO AMCCOLMALMU; Macchl (00bEMa, KOIMYECTBAa BEIIECTBA)
IPOJIyKTa pEaKkUuHu, €CIU OJHO W3 MCXOOHBIX BEUIECTB JJaHO B BHJIE pacTBOpa C
onpeeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B M30BITKE
(uMeeT TpHUMECH); JOJM BBIXOAA MPOAYKTa peakiuu; OOBEMHBIX OTHOIICHUM
rasos;

c(hOpPMHPOBAHHOCTh YMEHHI: CaMOCTOATENIbHO IUIAHUPOBATh M TPOBOIUTH
XUMHYECKUN  JKCIepuMeHT  (MpPOBEJCHHE  peakluid  HOHHOTO  OOMEHa,
MOATBEPIKICHUE KAYECTBEHHOI0 COCTaBa HEOPraHUYECKUX BEILECTB, ONPEACICHUE
Cpeapl pPacTBOPOB BEHIECTB C NOMOUIBIO HWHIWKATOPOB, W3YYEHHUE BIUSAHUA
pa3nuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklWH, peuieHue
AKCHEPUMEHTAIbHBIX 3afad 1o TtemaM «Mertame» U «Hemeramis»y) ¢
coOmIoIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHHs C BEMIECTBAMHU U Jab0paTOPHBIM
oOopynoBanueMm, (HoOpMyaupoBaTh II€db HWCCIACAOBAHMS, MPEACTABIATH B
paznuuHoOi opMe pe3yiabTaThl HKCIEPUMEHTA, aHAIU3UPOBATH U OLEHUBATH HX
JTIOCTOBEPHOCTD;



c(hOpMUPOBAHHOCTh YMEHUI: COOII0IaTh IPaBUia MOJIb30BAHUS XUMUUECKON
nocynod u jabopaTopHbIM O00OpyAOBaHHWEM, OOpallleHHs] C BEIIeCTBAMHU B
COOTBETCTBUM C MHCTPYKIUSIMH IO BBIIIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX
OMBITOB, YKOJIOTHYECKH I€JIE€COO0pPa3HOTrO TMOBEACHUS B OBITY W TPYJIOBOU
JNEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 370POBBS, OKPYKAIOWIECH MPUPOTHOU
Cpeabl W JOCTHXKEHUA €€ YCTOMYMBOIO pa3BUTHS, OCO3HABaTh OIMACHOCTH
TOKCUYECKOTO JICUCTBUS HA >KUBBIE OPraHU3MBI ONPEACIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHUMAas cMmbIc noka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBISATh I€JICHANPABICHHBIA TOUCK
XUMUYECKOU MHGOPMAILIMK B PA3IMUYHBIX UCTOYHUKAX (HayyHas U yueOHO-Hay4YHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Apyrue), KpUTHIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMAIIUIO, IepepadaThiBaTh €€ U HCIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmmmyecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Konrpoasubie | IIpakrnueckue
n/n NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbl
pecypchbl
Pa3znen 1. Teoperuueckue 0CHOBbI OPraHU4YecKO XUMUH
[Ipenmer oprannueckoit xumuu. Teopust

1.1 CTPOEHHSA OpraHndYecKuX coeqnHennii A. M 8 bubmmorexa LHOK

' P P T https://m.eds00.ru/d69df650

byrneposa

Wroro mo paznery 8

Pa3nen 2. YriaeBoaopoabl
21 [IpenenbHbIe YriieBOIOPO bl — AJIKAHBIL, 5 bubmuorexa [JOK

' IUKIIOATKAHbI https://m.edsoo.ru/d69df650
29 HenpenenbHbie yriieBoAOPOAbI: aTKEHBI, 14 1 bubnuoreka [IOK

' aJIKaJINCHBI, aJIKUHBI https://m.edsoo.ru/d69df650
2.3 ApomaTH4ecKue yrieBoa0poabl (apEHBI) 8 Et?;i?/l;ln?;ticﬁz)/ljw 4650
24 [IpupoaHbIe HCTOUHUKH YTTIEBOAOPOIOB U UX 4 bubnuoreka [IOK

' nepepaboTka https://m.eds00.ru/d69df650

bubmuorexa [JOK

2.5 l"aioreHnpor3BOAHBIE YTIIEBOJOPOIOB 4 1 httos://m.edsoo.ru/d69df650

Wroro no pazneny 35

Pa3nen 3. Kuciopojacoaep:xkamme oprannyeckue coeIMHeHUs1
3.1 Crnuptsl. deHon 11 1 bubmorexa LIOK

https://m.edsoo.ru/d69df650
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KapOoHuIbHBIC COCAMHEHUS: ATTbICTUIBI 1

bubmuoreka [JOK
3.2 keToHbl. KapOoHOBBIe KUCIOTHI. CI0KHBIE 21 https://m.edso0.ru/d69df650
a¢upsL. Kupst
bu6moreka [IOK
33 Y TICBO/EL o https://m.edsoo.ru/d69df650
Hroro no pazaeny 41
Pasnen 4. A3orconep:xaniue opranuvyeckue coeMHeHus!
bu6moreka [IOK
4.1 AmuHBbI. AMUHOKHUCIOTBI. benku 12 https://m.edsoo.ru/d69df650
Hroro mo pazneny 12
Pa3nes 5. BoicokoMoJiekyJ/IsipHbIe COeIUHEHUS
5.1 BricokomonekyssipHbIe COeANHEHUS 6 bubmmorexa [OK
' YIAP o https://m.edso0.ru/d69df650
Hroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102
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11 KJIACC

KosmmmyecTBo yacos DJIeKTPOHHbIE
HaunmMeHoBaHMe pa3/iesioB H TeM ugpoBbie
Ne n/m P Konrpoabubie | Ilpakruyeckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypchbl
Paszjnen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoanueckuii 3akoH
bu6mmoreka [IOK
11 n [leproauueckas cucreMa XMMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB J. 1. Menaeneera
Crpoenue BemiectBa. MHOroob6pasue bubnuoreka [IOK
1.2 11 1
BEIIIECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
13 XAMHHCCKHE peaiii 19 1 3 https://m.edsoo.ru/2dd57f24
Hroro no pazneny 39
Pa3nen 2. Heopranunueckasi XuMus
bu6mmoreka [IOK
2.1 H 31 1 3
eMETALIRT https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
2.2 M 23 1 2
Tt https://m.edsoo.ru/2dd57f24
Uroro no pazneny 54
Paznen 3. Xumusi v :KU3Hb
31 MeTtoapl HO3HAHUSA B XUMUH. XUMUS U 9 bu6mmoreka [IOK
' KU3Hb https://m.edso0.ru/2dd57f24
Hroro no pazneny 9
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IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acos
Ne Mara DJIeKTpOHHbIe HH(ppoBbIe
Tema ypoka KonTpoabnsbie | IlpakTuyeckue
n/n Bcero H3yueHusi = oOpa3oBaTeibHbIE PECYPChI
padoThI padoTbI
[Ipeamer u 3HaueHue 1 nepens
. CEeHTSIOpA
OpPraHWYECKON XUMHUH,
1 MpEeJICTaBICHUE O 1 bubmorera [IOK
p https://m.edsoo.ru/3686e6f5
MHOT000pa3uu OpraHuyecKuX
COEIMHEHUN
DJIEKTPOHHOE CTPOCHHUE aTOMa 1 nenens
(ocHOBHOE U cerTAOpH
nepoaa
2 1}37236p €HHOE COCTOSHUA) 1 bubmmorexa [OK
TR ’ https://m.edsoo.ru/Oce6fd4c
BasieHTHBIE BO3MOKHOCTH
aToma yriepoja
XUMHUYECKas CBS3b B 1 nenens
CEeHTSIOps
OpPraHUYECKUX COCAMHECHUSX.
3 MexaHu3Mbl 00pa3oBaHUs 1 bubmorexa HOK
N p https://m.edso0.ru/8d39f5¢c8
KOBaJICHTHOM CBSI3H, CIIOCOOBI
paspbiBa CBszel
Teopust crpoeHust 2 nepens
4 OpraHUYECKUX COCIUHEHUI A 1 CeHTAOPS Eubmorexa HOK
P ' https://m.eds00.ru/9e595ch8
M. bytneposa
Bupsl nzomepun: CTpykTypHasi, 2 neziens
CEHTAOPS
5 IIPOCTPAHCTBEHHAS. 1 bu6nuoreka [IOK
OneKkTpoHHbIE 3P PEKTHI B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPraHUIEeCKUX



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
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COEIMHEHNI

[Ipencranenue o 2 Henens
KJaccu(uKaum u centiops

6 CUCTEMaTHYECKast bubmorera [IOK
nomenxnarypa (IUPAC) https://m.edsoo.ru/c212dd21
OpPraHWYECKUX BEIIECTB

7 Knaccugukarus peaxiiuii B 2;}11(;?6];1 bubmuorexa [IOK
OPraHu4eCKO XUMUU https://m.edsoo.ru/ba5706aa

3 Cucremarusanus 1 0000IEHnE ieﬁi‘%ﬁ bubnmnorexa [IOK
3HAHUM MO TeME https://m.edsoo.ru/87a37cab
AJNKaHBI: TOMOJIOTHYECKUH P, 3 Henens
obmas gopmyna, centiops

9 HOMEHKJIaTypa U U30Mepus, bubmuoreka [IOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MMPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJT

10 du3NUECKUE U XUMHUECKHE 3;:16;[166]; bubmoreka [IOK
CBOICTBa aJIKaHOB https://m.edsoo.ru/3137711c
Haxosxnenue ankaHoB B A Hezens

11 npupoie. CriocoObl MOTydeHUs centiops bubmorera [JOK
npn;mi[eHeHHe aJIKaHOByq https://m.edsoo.ru/259b0a5h
[ukmoankaHel: 00IIas 4 Hezens
(dbopmMyna, HOMEHKIIATypa U CeHTAOpA

12 M30MepHsi, 0COOCHHOCTH bu6mmoreka [IOK
CTPOCHHMS U XUMUYECKUX https://m.edso0.ru/156730d2
CBOMCTB, CIIOCOOBI IOMYYESHHUSI U
MIpUMEHEHHE

N 1 nenens bubnmrorexa [IOK
13 Pemenne pacu€THBIX 3a1a4 Ha OKTAOPs https://m.eds00.ru/bts4dgen
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OIIPENETICHUE MOJIEKYIISIPHOU
(hopMyITBI OPraHUIECKOTO
BEIIECTBA IT0 MAaCCOBBIM JIOJISIM
ATOMOB JIEMEHTOB, BXOISIIUX
B ero cocraB. Cucremaruzarms
1 000011IeHIE 3HAHUH TI0 TEME

AJKEHBI: TOMOJIOTUYECKHH P, Lnenens
OKTSIOpst
obmas gopmyina,

14 HOMEHKJIATYpa, JJIEKTPOHHOE U bubmuoreka [IOK
MPOCTPAHCTBEHHOE CTPOEHHUE https://m.edsoo.ru/273b0ale
MoJeKysl. CTpyKTypHasi ¥ IiuC-

TPaHC-U30MEPHS ATTKEHOB
DU3NYECKUE U XUMUYECKHE 1 nenens

15 cBOMcCTBA aJIKeHOB. [IpaBuio OKTAOPA bubmmorexa [TOK
M P https://m.edso0.ru/21069ccd

apKOBHHKOBA

16 Croco0bl OTyYeHHS 1 iKHeZg’M bubnrorexa [IOK

TAOPA
MPUMEHEHHE AJIKEHOB P https://m.edso0.ru/665dc058
[IpakTudeckas padora Ne 1 o 2 Hepens
17 teme "llosrydeHue sTuneHa u OKTACPA bubmmorexa HOK
. https://m.edso0.ru/0941eed8
M3Y4EHUE ero CBOWUCTB
Pemenne pacuéTHeIX 3a1a4 Ha 2 nenens
. OKTSIOpA

18 oTpeJeNieHue MOJIEKYISIPHOU bubmmoreka [IOK
(hopMyITbl OPraHUYECcKOTO https://m.edsoo.ru/e9ea9921
BeIIleCTBA
AJKaJIMEHBI: CONPSKEHHBIE, 3 menens

OKTSIOpSA
M30JIMPOBaHHbIE, B OK
noIMoTeKa

19 KyMYJIHPOBaHHBIE. 1

Oco0GeHHOCTH HIIEKTPOHHOTO
CTPOCHUS

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



https://m.edsoo.ru/273b0a1e
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20 XUMHYECKUE CBOMCTBA 3 He’ée”“ bubGnuoreka [LIOK
o OKTAOPs
CONPSKEHHBIX TUEHOB P https://m.edsoo.ru/e561253d
1 CriocoObI TIONTyUIEHHS U B He’ée”’l bubmmoreka [TOK
OKTAOPsA
MIPUMEHEHHE aJIKaIMEHOB P https://m.edso0.ru/1aa81660
AJIKUHBI: TOMOJIOTHYECKUH PA/I, 4 neytens
OKTSIOpst
obmas gopmyina,
22 HOMEHKJIATypa, JJIEKTPOHHOE 1 bubmorera [IOK
pa, P https://m.edsoo.ru/68b6ccac
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJICKYJ, (PU3WYECKHUEe CBOMCTBA
23 XUMHYECKHE CBOMCTBA AJIKMHOB N He%em bubmorera [IOK
OKTAOPA
P https://m.edso0.ru/23493a93
24 KauecTBeHHbBIE peakIMu Ha N He%e“" bubnunorexa [IOK
OKTAOPA
TPOMHYIO CBSI3b P https://m.edsoo.ru/7b1c48da
25 Croco0bl OTyYEHHS 1 ! H%ﬂe“’l bubnurorexa [IOK
HOAOPS
MPUMEHEHHE AIKHHOB P https://m.edsoo.ru/a6f9alea
Pemenue 3amaq: pacaérol mo I nenens
26 ABHCHUIO XHMHUYECKOM oS0 bubmorexa LHOK
P https://m.edsoo.ru/5db8e526
peaxiuu
Cucrematusauus 1 00001eHIE 1 nentens
27 . HOAOPS
3HAHUI IO TeMe
ApEHBI: TOMOJIOTHYECKUM PSIJI, 2 Henens
HOSIOpS
obmras ¢popmyina,
08 HOMEHKJIATypa. DJIIEKTPOHHOE U bub6nuoreka [IOK
IIPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MOJIEKYN O€H30J1a U TOTyoJIa,
ux (usuveckre cBONCTBa
XHMMHUYECKHE CBOMCTBA apPEHOB: 2 Hegens bubmmoreka ITOK
29 HOSIOPA

PCaKkuu 3aMCIICHUA

https://m.edsoo.ru/a44alaed
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XHUMHUYECKUE CBOMCTBA aPEHOB:

2 Hemens

30 €aKI[UU PUCOCTMHCHUS FoA0p bubmmorexa LHOK
P P ’ https://m.edsoo.ru/a44alaed
OKHCJIEHHE TOMOJIOTOB O€H30J1a
31 OCOOEHHOCTH XUMHUYECKHX B Heéleﬂ’l Bubnaunorexa [IOK
HOSA0PA
CBOMCTB CTHUpPOJIA P https://m.edsoo.ru/d5018a54
Pemrenne pacuérHeIx 3a71a4 Ha 3 Heéle”’[
HOsSI0OPA
32 ONpENEIICHUE MOJIEKYISIPHON P bubnuotexa [JOK
(hopMyITBI OPraHMIECKOTO https://m.edsoo.ru/53461a2c
BEIIeCTBA
33 Croco0bl OJTyYeHHS 1 B H%ﬂe“" Bubnarorexa [LIOK
HOSIOPA
IIPUMEHEHHE apEHOB P https://m.edsoo.ru/6f717d09
I'enetnueckas CBSI3b MEXAY N H%ﬂe”"
HOSIOPA
34 pa3IMYHBIMU KJIacCaMu P
YIJIEBOIOPOJIOB
PacuéTsl o ypaBHEHUAM N H%ﬂe“’l
HOAOPS
35 XUMHUUYECKUX PEAKIIUH. P
CucreMmaruzanus u 00o01eHne
3HAHUM MO TeMe
36 [pupoausii ras. [TomyTHbIe N Heg[e“’l
HOAOP
HE(TSHBIC Ta3bl P
KameHHBI! yroib ¥ MPOayKThI I nenens bubnmnorexa LIOK
37 Inexabps
ero rnepepadboTKu https://m.edso0.ru/69b3398b
Hed1s 1 ciocoOsl €é 1 nenens
38 niepepadoTku. [Ipumenenne pexatps bubmorexa HOK
pep P https://m.edso0.ru/21f9de78
MPOIYKTOB NepepaboTKU HePTH
I'eneTnueckas cBsA3b MEXIY 1 nenenst
mexaopst
39 pa3IMYHBIMU KJIacCaMu

YIIIEBOZOPOIOB
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l"anorenonpou3BoHbIC 2 Heﬂgm
mexaopst
40 YTJIEBOJAOPOIOB: DIEKTPOHHOE bubnuorexa HOK
CTPOEHHUE; PEAKUNH 3aMEIICHUS https://m.edsoo.ru/82b4d759
rajoreta
JleiicTBHE 1IeI0YeH Ha 2 Heﬂ;“"
JICKa0ops
raJIOTeHIPOU3BO,THBIE. P
41 Bsaumonelicteue
IATAJIOT€HAIKAHOB C MarHUEM U
LIMHKOM
Cucrtematu3anus 1 0000IeHIE 2 Henens
42 SHAHMWI 10 paszeny nexadpst bubnuotexa [JOK
wy " https://m.edsoo.ru/20e89f22
TJIEBOJIOPOJIBI
43 KonrposbHas paboTa 1o teme 3;2%6“” bubnunotexa [IOK
1
"Yraesogopoas" prekadp https://m.edso00.ru/95c9e298
[IpenenbpHBIC OJTHOATOMHBIC 3 Hezg’“"
o JACKa0ops
CIUPTHI: TOMOJIOTHUECKUHN S, P
o6mas ¢popmyia, CTpoeHue
bubmuoreka IIOK
44 MOJIEKYJI, U30MEpHs, 1
https://m.edsoo.ru/df04c5cd
HOMEHKJIATYpa,
kinaccudukanys, Guzndeckue
CBOMCTBA
XuMHYECKUE CBOMCTBA 3 He’éem Eufs 1OK
JCKaopst HNOJINOTCKA
45 NpeaEIbHBIX OJHOATOMHBIX
peA o https://m.edsoo.ru/26ee34fe
CIHPTOB
CrniocoOblI osry4eHus u A ezt
mexaopst bubmuoreka IIOK
46 MIPUMEHEHHE OJTHOATOMHBIX P 1
https://m.edsoo.ru/484100000000000
CIHPTOB
[TpocTeie 3upsi: A Hepens butbmrorexa [TOK
47 mexaopst

HOMCHKIJIaTypa U U30MCpus,

https://m.edsoo.ru/c2c788b2
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0COOCHHOCTH (PU3HUCCKUX U
XUMHYECKUX CBOWCTB

MHoOroaTOMHbIE CIUPTHI: A Helens
mexaopst
48 STUJICHTJIMKOJIb Y TJIMUEPUH, UX bubnuotexa [JOK
(bu3HUecKre U XUMUICCKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObl nostyueHust u 3 Henens
49 MPUMEHEHHE MHOTOATOMHBIX S bubmorera [IOK
p https://m.edsoo.ru/d12e567d
CIIPTOB
deHoJT: CTPOEHNE MOJIEKYIIHI, 3 nepens
50 (u3HUYecKre CBOMCTBA FHRaps bubmorera [IOK
’ https://m.edso00.ru/2ce726f8
ToxcuuHOCTH PeHoNMa
51 XUMHUYECKue CBOMCTBA (heHoa o bubmmorexa [TOK
FHEapA https://m.edsoo.ru/037ca5f9
Croco0bl OTyYEHHS 1 A Hezens bubnunotexa [IOK
52 sHBaps
npuMeHeHne perosa https://m.edsoo.ru/c77ddf4c
[IpakTudeckas padorta Ne 2. A Henens
sIHBApPA
Pemenue sxcriepuMeHTaIbHBIX P bubmuoreka [IOK
53 b
3aga4 no teme "CnupTel U https://m.edsoo.ru/fd0ced09
(henounr"
CucremaTu3aiys u 0000IIeHne A Heztens bubnuroreka [JOK
54 . sHBaps
3HAHUM MO TeMe https://m.edsoo.ru/1810ch9b
AJnbAeTHIIBI U KETOHBI: 5 Henens
STHBapst
ANIEKTPOHHOE CTPOCHUE
55 KapOOHUJILHOM TPYIIIIBL; bu6nuoreka [IOK

TOMOJIOTHUYECKHUE PSbI, 001I1as
dbopmyna, u3omepus u
HOMEHKIIaTypa

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

5 Henenst
STHBapsI

bu6mmoreka [IOK

56 H3MYECKHE CBOMCTBA; PEAKIINHU
b peakt https://m.edso00.ru/c887425c
MIPUCOCTUHCHHS
Peakinu oxucieHus u S Henens
57 Ka4eCTBEHHBIE PEAKIIHU HHBapi Bubmrorexa OK
ATTBCTHIOB 1 IfeTOHOB https://m.edsoo.ru/a393baa9
59 Croco0bl TmoTydeHu st ;Heﬂem Bubaunorexa [IOK
CBpaJid
albIETUIOB ¥ KETOHOB P https://m.edsoo.ru/520d1c51
OIHOOCHOBHEIE TIPEIeITbHbIE ;Heﬂeﬂ’l
CBpaJid
59 KapOOHOBBIE KUCIIOTHI, P bubmmoreka [IOK
0COOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/fecOb113
MOJICKYJT
N30Mepust 1 HOMEHKIIATypa 1 nezenst
60 KapOOHOBBIX KHCJIOT, UX Geppans bubmmorexa [IOK
o P 7 https://m.edsoo.ru/700cc87b
W3UYECKUE CBOMCTBA
XUMHYECKHE CBOIICTBA 2 nenens
61 penenbHbIX 0THOOCHOBHBIX (eppan Brbmaorexa [JOK
p 5 https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT
Oco0EHHOCTH CBOIICTB éHeﬂeM
CBpaJId
62 MYpPaBbUHOM KUCIIOTHI. P bubnuorexa [IOK
MHoroo6pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJOT
Oco0EHHOCTH CBOIICTB: éHeHeH’I
CcBpaJId
HeMpeeNbHbIX U P
apoMaTH4YeCcKNX KapOOHOBBIX,
bu6mmoreka [IOK
63 TMKapOOHOBBIX,

FI/I,[[pOKCI/IKap6OHOBHX KHUCJIOT.

Hpe,Z[CTaBI/ITCJ'II/I BBICHINX
Kap60HOBLIX KHCJIOT

https://m.edso0.ru/83a08773
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IToHATHE O TPOU3BOIHBIX

3 Henensa

bu6mmoreka [IOK

64 KapOOHOBBIX KUCIIOT tbeepans https://m.edsoo.ru/0d162d9d
CriocoObI MosTy4eHust u 3 mepens

65 pUMEHEHHE KapOOHOBBIX espans Bubnuorexa IIOK
HCTOT https://m.edsoo.ru/7c065c9d
CnosxHble 3¢upsl: 3 nepens

66 TOMOJIOTUYECKHM psifl, 001Iast fbezpars bubnuotexa [JOK
¢dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 du3NYECKUE U XUMUIECKUE ;::;1:;; bubGnuoreka [IOK
cBOIcTBa 3(hHpoB https://m.edsoo.ru/ad6b94b2
Pemenne pac4€THBIX 3a71a4: IO f Hegtens

. dhepans

YpaBHEHUIO XUMUYECKOU

68 peaKIyu, Ha ONPEICIICHUE
MOJIEKYJIIPHON (POPMYJTBI
OpPraHMYECKOTO BEIECTBa
[IpakTudeckas padorta Ne 3. A Henens

69 Pemenue sxcriepuMeHTaIbHBIX fpepanx bubnuoreka [IOK
3ama4 o teme "KapOoHoBbIe https://m.edsoo.ru/486671fb
kucnoTel. CrnoxHbie 3pupst”
Kupsl: crpoenue, puznueckue 1 Henens mapta

70 Y XUMHUYECKUE CBOMCTBA bubmmorexa [IOK
(o) https://m.edsoo.ru/a19c5b98
OcoOeHHOCTH CBOMCTB KHPOB, 1 nepens MapTa

71 COJIepXKalIuX OCTaTKU bubmmoreka [IOK
HEIPEACIBbHBIX JKUPHBIX https://m.edso0.ru/b0331922
KucnoT. JKupsl B mpupoe

72 Mpbuia Kak coJIM BBICIIMX neteANapT | BuGmorexa LIOK

https://m.edsoo.ru/3c566565
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KapOOHOBBIX KUCIIOT, HX
Moroulee nercraue. [lonstue o
CUHTCTHYECKUX MOIOIIUX
cpenctBax (CMC)

T'eneTnueckas cBA3b
YIJIEBOJOPOJIOB U

2 Henenst MapTa

bubmmoreka [IOK

73 KHUCJIOPOJICOIEPIKAIINX https://m.edso0.ru/56790c96
OpPraHWYECKUX BEIIECTB

74 Pacuérsl o ypaBHeHI:IsIM 2 Hefiens MapTa
XUMHYCCKHAX PEaKIIHiA

75 CucreMaruzanus 1 00001IEHE 2 Heziens MapTa | Buaiyoreka [JOK
3HAHUM MO TeMe https://m.edsoo.ru/f8eaf2eb
OO6mras xapakTeprCTHKa 3 Henenst MapTa

76 YTJIEBOJIOB U KJIaCcCU(pUKAITUS bubmuoreka [IOK
YTJIeBOJIOB (MOHO-, M- U https://m.edso00.ru/7a9693al
TIOJTCAXapHU/IBI)
Mownocaxapubl: pu3uIecKue 3 Heens MapTa

77 CBOIICTBA U HAXOXKICHHE B Eubmrorexa HOK

https://m.edsoo.ru/b4bdda2d

HIPHPO/IE
[IpuMeHEeHHE IITFOKO3bI, ¢€ 3 Heens MapTa

78 SHAYCHIC B bubnuorexa [JOK

https://m.edsoo.ru/5e61122d

YKU3HEJCATCILHOCTH OpraHu3Ma
Jlucaxapuipl: caxaposa, A Hezens MapTa

79 MajbTO3a M JIAKTO34. bu6mmoreka [IOK
Haxoxnenue B npupoe u https://m.edsoo.ru/eb0384e7
MIPpUMEHEHHE M CaXxapuI0B

80 IMonucaxapubl: CTpOEHHE A Heneni Mapta | Buanporexa LIOK

MaKpOMOJIEKYJ, (pu3nyeckue u

https://m.edsoo.ru/72a04508
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https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
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https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508

XUMHYECKHE CBOMCTBA,
MPUMEHEHUE

[onsiTne 00 NCKYCCTBEHHBIX

4 Henens mapTta

bu6mmoreka [IOK

81
BOJIOKHaX https://m.edsoo.ru/6216e766
Pemenue pacueTHbIX 3a7a4 Ha 2 Henens
aIrpeis
82 OIpEAENICHUE JJOJIM BbIXO/1a P bubnuotexa [JOK
MPOJIYKTa PEAKIIU OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKU BO3MOKHOTO
83 Cucremarusaiys 1 0000IIeHEe 2 Heziens Bubaurorexa [IOK
arpeis
3HaHUM MO paszeny P https://m.edsoo.ru/08d4364c
KonTtponpHas paboTa mo teme 2 Henens
84 "Kucnopozacoaepxarue arnpens bu6mmoreka [IOK
OPraHMYECKHE COEMHEHMS" https://m.edsoo.ru/42c6678e
AMUHBL: KITaccuuKanus, 3 Henens
anpenst
CTPOEHHE MOJICKYII, 001I1as
bubmuoreka [IOK
85 dhopmyna, nzomepusi, 1
. o ccKuie https://m.edsoo.ru/efa7e6ca
HOMEHKJIAaTypa U GU3NIECKU
CBOMCTBA
86 XUMHUYECKUE CBOMCTBA z Hzﬂeﬂ’l Bbu6arorexa LIOK
IIpEIId
anupaTHICCKUX aMHUHOB P https://m.edsoo.ru/1bc5cf80
AHUIIMH: CTPOCHUE aHUJIMHA, 3 nenens Eu LIOK
aTpes HOJINOTCKA
87 0COOCHHOCTH XUMHUYCCKUX P
= https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
CrniocoOblI osry4eHus u A Henens - 1OK
arpens HOJIMOTCKaA
88 MIPUMEHEHHE AU (PaTHIECKUX
p ¢ https://m.edsoo.ru/eal38763
aMHHOB
AMUHOKHCIIOTBI: HOMEHKIIATypa A Hener butbmrorexa [JOK
89 ampenst

U u3oMepus, Gpu3ndecKue

https://m.edsoo.ru/d1773e80



https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
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cBoiictBa. OTHEIBHBIE
HpeI[CTaBI/ITeJII/I O-aMHUHOKHCJIIOT

XUMHUECKHE CBOMCTBA 4 nenens
arpeiia
AMUHOKHCJIIOT, UX Eub 1OK
nOIMoTEKA
90 OMOJIOTHYECKOE 3HAUYECHUE
. O — https://m.edsoo.ru/77df705a
MUHOKHCIIOT. CHHTE3 U
TUAPOJIN3 TIENTHIOB
o1 Benku kak mpupoIHbIE 1 nepens mas Bubaunorexa [IOK
MIOJIUMEPBI; CTPYKTYPBI OEITKOB https://m.edsoo.ru/429e9899
92 XUMHUYeCKHe CBOMCTBA OCIIKOB | eem e bubmorera [IOK
https://m.edso00.ru/6237306d
AzoTcoaeprkariie 1 nestens mas
TeTePOIMKITNYECKHE BuG 10K
HOIHOTEKA
93 coequHenus. HykienHoBble
KI/ICiOTI)I‘ COCTa}];KJ::TpOGHI/Ie . https://m.edso0.ru/521d1431
OunosloruYecKas poJib
[IpakTudeckas padora Ne 4. 2 Heflens Mas
Pemenne sxcnepruMeHTaIbHBIX
9 3a7a4 1o TeMe bubmmorera [IOK
" https://m.edsoo.ru/8e3c02d1
30TCOIepKAIe
OPraHM4eCcKue CoeTMHEHUS"
[IpakTnueckas pabora Ne 5. 2 Heflens Mas
95 Pemenue skcniepuMeHTaIbHBIX bubmmoreka [IOK
3aga4 no teMe "Pacno3HaBaHue https://m.edsoo.ru/bde3fdf6
OpPraHUYECKUX COECTMHEHMI"
KonTponbHas paboTa o teme 2 Hejiens Mas Bu6 10K
noInoTEKa
96 "AzoTcoaepxaiiue

OpraHMYecKue coeTMHeHus"

https://m.edsoo.ru/ce561bc7

97

OCHOBHbBIC IOHATHUS XUMHH

3 Hemensa Mas

bub6moreka [JOK



https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
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BBICOKOMOJIEKYJISIPHBIX
COEIMHEHNI U METOJIbI UX
CHUHTE3a —IIOJIMMEepU3alus U

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

TTOJIMKOH ICHCAITHS
ITnactmaccsl. YTunusanus u 3 Hepens Mas bu6nmoreka [LIOK

98 1
nepepaboTKa MiacTuka https://m.edsoo.ru/82242e0f
DacToMepsI: HaTypaTbHBIH 3 Henens Mas

99 CUHTCTHUYECKUE Ka 171 1 bubmorera [IOK

YAy https://m.edso0.ru/246103ec

Pe3nna
Bonokna: HaTypanbHBbIE, + Heglens Mas

100 HUCKYCCTBEHHBIE, 1 bubnuoteka [JOK
cunretndeckue. [lomumepst https://m.edsoo.ru/5963a601
CHEIHAIbHOTO Ha3HAYCHUS
[TpakTuueckas padota Ne 6. A Hezens Mast
Pemenune skcnepuMeHTanbHbBIX bubmuoreka [IOK

101 " 1
3a1a4 no treMe ""Pacrio3HaBanue https://m.edsoo.ru/3aebd77a
IJIACTMAcC U BOJIOKOH"
OO6o0menre U cucTeMaTu3anus A Hezenst Mast

102 HU3y4YEHHOTO MaTepuaia 1o TeMe 1 bubmuoreka [IOK
"BbicOKOMOJNIEKYIIIpHBIE https://m.edsoo.ru/6a22b1e8
coenuuenus"

OBIIEE KOJIMYECTBO HACOB I10 102

I[TIPOT'PAMME
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11 KJIACC

KoJsnyecTBO 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IIpakrnueckue p
n/n Bceero 5 6 H3y4YeHHs | oOpa3oBaTejibHbIE
abdoThI abdoThI
p P pecypcsl
1 Atom. CocTaB aTOMHBIX SIJIED. 1 1 Hgﬂeﬂ“ bubimoreka LIOK
9 CEHTA0Ps
XumMuyeckum ssmeMeHT. M30Tomnsl P https://m.edsoo.ru/59c112ee
) CTpoeHue 3MEeKTPOHHBIX 000JI0YeK 1 1 Heﬂ%“ bubmmoreka [TOK
CCHTS0Ps
aTOMOB, KBAaHTOBBIC YHCJIa P https://m.edsoo.ru/b4d9fffa
3 Knaccnpukarus XuMHIeCKUX 1 1 Heﬂ%“" bubmoreka [IOK
CCHTS0Ps
35IeMeHTOB (S-, p-, d-, f-aemenThI) P https://m.eds00.ru/61294af9
4 Pacnpeenenue 3JIeKTPOHOB I10 1 geHeﬂ%M bubnmnorexa [IOK
HTAOPA
ATOMHBIM OpPOUTAISIM P https://m.edsoo.ru/f5f750fe
DJIEKTPOHHBIC KOH(PUTYPAITUH aTOMOB 2 nenens
5 AJIEMEHTOB B OCHOBHOM H 1 erTAOpH bubmmorexa LIOK
- https://m.edsoo.ru/8149e846
BO30Y)XIEHHOM COCTOSIHUU
6 DJIeKTPOHHBIE KOH(UTYpAIIMH HOHOB. 1 5;?;[1?2 bubmmoreka [IOK
DIIEKTPOOTPULIATEILHOCTD P https://m.edsoo.ru/a0764b24
[epuoanyeckuii 3aKOH U 3 Heyienst
CEHTAOpA
[lepuoanyeckas cucTeMa XUMHUECKUX Eubs 1OK
nOIMOTEKA
7 anemenToB /1. M. Menneneesa, cBA3b ¢ 1 httos://m.edsoo.ru/16957¢01
COBPEMEHHOM TEOPUEH CTPOEHHS T '
aTOMOB
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB 3 Heﬂ%”"
CECHTS0PA
3 XUMHUYECKUX DIIEMEHTOB U 00pa3yeMbIX 1 P bubmmoreka [IOK

VMU IIPOCTBIX U CJIOXHBIX BEIIECTB 110
rpymmnam 1 nepuoam

https://m.edsoo.ru/f8468927



https://m.edsoo.ru/59c112ee
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CucreMmarusanus 1 00001LIEHYE 3HAHU N

3 Hemens

bubmuoreka [JOK

9 CeHTSOps
110 TeMe P https://m.eds00.ru/8fad2942
Buasr xumudeckoi cBa3u. MexaHu3Mbl 4 nenens
. CEeHTSIOpA
10 00pa30BaHUs KOBAJICHTHOW CBSI3H. bu6mmoreka [IOK
Boaoponnas cBs3b. https://m.edsoo.ru/5a8072af
MeXMOJIeKyISIpHBIC B3aUMOICHCTBHS
BanenTHOCTh M BaJICHTHBIE M Heﬂ‘%ﬂ"
CCHTS0Ps
1 BO3MOKHOCTH aTOMOB. CBSI3b P bu6mmoreka [IOK
JIEKTPOHHOU CTPYKTYPBI MOJIEKYII C UX https://m.edsoo.ru/3d2ca093
TCOMETPUYCCKUM CTPOCHHUEM
12 [pencTaBieHus 0 KOMIUICKCHBIX N Heﬂ%“" bubnunorexa [IOK
ICCHTSIOPA
COEJIMHEHMSIX: COCTaB U HOMEHKJIaTypa P https://m.edsoo.ru/8c66b12a
BemectBa MoJsieKyIsipHOTO 1 1 He%eﬂ’l
OKTAOPA
13 HEMOJIEKYJISIPHOTO CTpOEHUs. THIIbI P bubnuoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIICCTB
[ToHsATHE O TUCIIEPCHBIX CUCTEMAX. 1 Heiéen’l Eut 1OK
OKTSI0ps HNOJINOTCKA
14 [IpencraBicHe 0 KOJUTOUIHBIX
e a https://m.edsoo.ru/da2c70e4
pacTBopax
HcTtuHHBIC pacTBOPHI: HACBIIEHHBIE U 1 He%em BuG OK
OKTSAOPS HNOJINOTCKA
15 HEHACBIIIEHHBIC, PACTBOPUMOCTb. P H
K https://m.edsoo.ru/e9ccdd8d
PUCTATLUIOTHAPATHI
16 CriocoObI BhIpaKeHUS KOHLIEHTPAIIUU 2 He%em bubnuoreka [IOK
OKTSAOPA
pacTBOpOB P https://m.edsoo.ru/328e653a
Pemrenue 3a1a4 ¢ UCIOIB30BaHUEM 2 Hejienst
o OKTSAOpS
17 MMOHATHH "MaccoBas A0 bu6mmoreka [IOK

nn

pacTBOpEHHOTO BeniecTBa", "MosipHas
KOHLIEHTpauus"

https://m.edsoo.ru/785e0ab4
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18 Kraccudukariust 1 HOMEHKIIaTypa ig‘j{%‘;’? Bubaunorexa [IOK
HEOPraHMYECKHUX BEILECTB https://m.edsoo.ru/bf9e108d

19 Cucremarusaiyst ¥ 0000IIeHHE 3HAHUI gK‘;Z%‘;T Bubaurorexa [LIOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTtposnsHast paboTa mo Temam 3 Henens
"Ctpoenue atoma. [lepuoanaeckuit OKTACpA

20 3akoH u [lepuoanueckas cucrema bubnuotexa [JOK
XUMHUYECKUX AemeHToB /l. 1. https://m.edsoo.ru/70a60aa4
MenneneeBa", "CtpoeHue BelecTna.
Mmuoroo6pa3ue BermiecTB"
Knaccudukanus XuMU4ecKuX peaxkiuit 2;;2%?;"
B HEOPTaHMYECKOW U OPraHMYECKON

1 XUMHH. 3aKOH COXPAHEHUS MacChl bubnuoreka [IOK
BEIIECTB; 3aKOH COXPAaHEHHUS U https://m.edso0.ru/6335cdd2
MIpEeBpAIEHUS SHEPTHU TIPH
XUMUYECKUX PEAKIIHIX
TemtoBbie 3P PEKTH XUMUIESCKHX A Heptens

22 peakiuii. TepMoXUMUYECKHE RTAOp bubmmorexa LIOK
ypaBHEHA https://m.edsoo.ru/d1db86da
Boruncnenus no ypaBHeHUSIM A Heptens

23 XUMHHECKHX peaKiuit i OKTSIOpst bu6mmoreka [IOK
TePMOXHMIIECKIM YpaBHEHMAM https://m.edso0.ru/87b13954
CKOpOoCTh XUMHUYECKOH peakiuu, eé A Heptens

24 3aBHCUMOCTB OT pa3IMYHbIX (PAKTOPOB. rrAtpa
Karanu3 u kaTanu3atopbl

25 I'oMOreHHBIE U reTEepOreHHbIE pEaKIH 1 nenens

HOSIOpS
26 I[Mpaktudeckas pabora Ne 1 o Teme i;%’;e;’[ bubnuoreka [IOK

"BausiHue pa3nuuHbIX (aKTOpOB HA

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



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1

CKOPOCTb XUMUYECKON peakuuu"

1 nenens

97 OO6paTumbie 1 HEOOPATUMBIC PEAKIIUH. oG bubnuotexa [JOK
XHWMHUYECKOE PaBHOBECUE P https://m.edsoo.ru/30952f9b
[Ipaktudeckas padora Ne 2 mo reme 2 H"gleﬂ" B OK

28 "Bnusiare pa3nuaHbIX (PaKTOpOB HA Homopa htI;IpSJ_I/I;I;T;I;zoum 13bf3del7
MOJIOKEHUE XUMHIECKOTO PaBHOBECHS" T '
DIEKTPOTUTHYECKAS TUCCOITHALIHSL. 2 Henens

HOSIOpst bu6mmoreka [IOK
29 CunbHbIC U c1a0bIe DJIEKTPOJINTEL.
c P https://m.edsoo.ru/5f766bdf
TEIEeHb TUCCOLUALINH
Honnoe nmpoussenenue Boapl. Cpena 2 H%ﬂe“" Eu OK
. HOSIOpSA NOJINOTCKA
30 BOJHBIX pacTBOPOB. BotopoaHbIi P 1
(oH) https://m.edso0.ru/3966ca89
MoKa3aTejb pacTBopa
IMunponus coneit. Peakumy, 3 Heg[eﬂ’l Eut OK
HOAOPSA HNOJINOTCKA
31 MPOTEKAOIIHE B PACTBOPAX P 1
S EKTPOIHTO https://m.edsoo.ru/09d5a9bd
JIEKTPOJIUTOB
[IpakTudeckas padota Ne 3 o Teme 3 H%ﬂeﬂ’l Eu6 10K
HOsI0ps HOJIMOTCKA
32 "XuUMHUECKHE PEaKIIUH B PAaCTBOPaxX
‘P t P P https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIUTOB
OKHCIUTEIIBHO-BOCCTAHOBUTEILHBIC 3 Heg[en’l Eu6 OK
o HOSIOPsT e

33 peakiuu. BakHenIme OKUCIUTENI U P uomorexa L
BOCCTAHOBHTCII https://m.edso0.ru/56226060

34 MeTo 37IeKTPOHHOTO (JIEKTOHHO- 40H66ﬂeﬂ’1 bubmmoreka [IOK

HOSAOPA
HOHHOTO) OajlaHca P https://m.edsoo.ru/fb691387
35 DIIEKTPOIIN3 PaCTBOPOB U PACILIABOB 40He6ﬂem bubmuoreka [IOK
HOSAOPA
BEIIECTB P https://m.edso0.ru/93fh97d2
36 Pemrenue 3amay pa3snUYHBIX TUIIOB . He(iﬂem bubmotera [IOK
P HOROPA https://m.edso0.ru/5a859d16

37 Pemrenue 3a1au pa3avyuHbIX TUIIOB 1 nenes bu6mmoreka [IOK

mexaopst

https://m.edsoo.ru/5a859d16
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33 Cucremaru3saiyst ¥ 0000IIeHHe 3HAHUI ;;Z?T Bubaunorexa [IOK
1o TeMe "XuMHUecKrue peakuun” P https://m.edsoo.ru/c161eb85
39 KonrposbHast paboTa 1o Teme ;;‘fgi’l Bubaunorexa [IOK
"Xumunueckue peakuuu" P https://m.edsoo.ru/a8a0a930
[TonoXeHne HEMETAIIOB B 2 Heflens
. mexaopst
[Teprouieckoii cucTeMe XUMHISCKUX
40 anemenToB JI. 1. MenaeneeBa u bubmiorexa HOK
o https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOCHHUS UX aTOMOB.
@uU3NYECKUE CBOMCTBA HEMETAIIIOB
AnnoTponus HeMeTaIoB (Ha mpuMepe 2 Hepens
41 KHCJIOpoJa, cepsl, hochopa u prexadps bubmorera [IOK
P ) > CPEL P https://m.edsoo.ru/ef92c91c
yrieponaa
42 Bogopo: monydenue, pusndeckue u 2;2%“’1 bubnunorexa [IOK
o it 1
XUMHUYECKHE CBOMCTBA. ['MapubI P https://m.edso0.ru/0aa8f613
l"aorensr: HaX0XACHUE B IPUPO/IE, 3 nenens
43 crocoObl MoJTyueHus1, pu3nyeckue u preKatps bubmotexa [IOK
YAeHit, https://m.eds00.ru/4e223795
XUMUYECKHE CBOMCTBA
lNanorenoBonopoasl. Baxunenue 3 Henens
44 KHCJIOPOJICOACPIKAIITUE COSAMHEHUS prexadps bubmmorera [IOK
P P https://m.edsoo.ru/6b3255e6
rajJoreHOB
JlaGopaTopHbIE U MPOMBIIIJICHHBIC 3 Henens
6 mexabpst
45 COCOOBI IOJTYYCHUS TaJIOTCHOB. bubmmoreka [IOK
[IpumeHeHue rajJioreHoB 1 ux https://m.edsoo.ru/6971aca4
COCIMHEHU I
IIpaktuyeckas padora Ne 4. Pemenne A Helens
Inexabps bu6mmoreka [IOK
46 AKCIIEPUMEHTATBHBIX 3a/1a4 10 TEME

"T"anoreHnr"

https://m.edsoo.ru/8b26fecd
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Kucnopoa: nabopatopHsie u

4 menens

mexaopst
47 MIPOMBIIIICHHBIE CTIOCOOBI MOTy4YeHUS, P bubmuorexa [IOK
W3UYECKHE U XUMHYECKHE CBOICTBA. ps://m.edsoo.ru/c8abc36a
7 https://m.ed /c8abc36
O3oH. [IpumeHeHue kuciopoa u 030Ha
48 OKCHUIbI M IEPOKCHUIBI : He)16ena brbamorexa HOK
A p AP prerabpd https://m.edso0.ru/5¢8816a0
49 Pemenue 3a1a4 pa3mMuHBIX THIIOB e bubmorexa [IOK
At p HHBapA https://m.edsoo.ru/2b6d8b4b
Cepa: HaX0XJEHUE B IPUPO/IE, 3 Henens Eu6 10K
SIHBapPsI HOJIMOTCKA
50 CITOCOOBI TONTYYEHHUS, (PU3UUECKUE U
i o ¢ https://m.edsoo.ru/46afael6
XHMHYECKHE CBOCTBA
51 CepoBonopo, cyiabduibt Mo bubmorexa HOK
SITHBaAps
POBOIOPOZ, €Y. A P https://m.eds00.ru/7c875999
Kucnopoaconepkamme coeTnHEHUS 4 nesens Eut OK
. . sTHBaps NOJINOTCKA
52 cepbl. OCOOEHHOCTH CBOMCTB CEPHOM P 1
https://m.edsoo.ru/8cfa2548
KHCJIOTHI
[IpakTuueckas pabota Ne 5. Perrenue A Hepens Eut 1OK
STHBaApS HNOJINOTCKA
53 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME P
"Cepa 1 e& coemerms" https://m.edsoo.ru/Oafb05e4
A30T: HaX0KJICHUE B IIPHPO/IE, 4 nenens
SIHBApPsI
54 crocoOBbl MOJTy4eHUsl, PU3NUECKUE U P bubnuoreka [IOK
XHUMHYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPHJIBI
Kucnopoacoaep:xaiiue coequHEHUS > HeJleNs
8 . AHBApPS bu6mmoreka [IOK
55 azota. OCOOEHHOCTH CBOMCTB a30THOM
https://m.edsoo.ru/e2965afe
KHCJIOTHI
[TpuMeHeHue a30Ta U ero COCANHCHHIA. > HexeA bubnuoreka [IOK
56 STHBapst

A30THBIE y10OpeHus

https://m.edsoo.ru/129f5059
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docdop: HAXOKAESHUE B IPUPO/IE,

5 Henens

STHBapsI
57 CHOCOOBI MOJTydeHus1, PU3NIeCcKue u bubnmoreka [JOK
XUMHUECKUe cBoicTBa. Pocuapl u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunsl hocdopa, 1 nenens
(espans bu6mmoreka [IOK
58 .
iociopcogepmamne KucroTst. Cormn https://m.edsoo.ru/c7a2d429
0C(OPHOI KHCIOTHI
59 IMTpumenenue Gpocdopa u ero (11);{:)1;“;: bubmmoreka [TOK
coequaeHnit. dochopubie yroopeHus P https://m.edsoo.ru/a218070a
[Tpaktrudeckas padota Ne 6. Penrenne ;Heﬂem Eut OK
CBpalid
60 AKCTIEPUMEHTATBHBIX 33/1a4 110 TeMe P nommoreka L
"Asor 1 hocdop 1 HX coenHeHs" https://m.edsoo.ru/8175ac3f
VYriepos: HaX0XKJIeHUE B IPUPOJIC, éﬂeﬂeﬂ’l
CBpaJId
61 AJUTOTPOITHBIE MOIU(PUKALINH; P bubnuoreka [IOK
(bM3UYecKre U XUMHYECKUE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHHE
Oxcup yraepona(Il), okcu 2 Henens
N (espans bu6mmoreka [IOK
62 v
yraepona(IV), yromeHas kuCsota 1 e¢ https://m.edsoo.ru/dba58adf
conm
63 Pemrenue 3a1au pa3aMdHbBIX TUITOB FRa. bubmorexa OK
AP denpars https://m.edso0.ru/6029b609
Kpemuwmii: HaxoXeHUE B IPUPO/IE, fb Henens Eu OK
CBpaJIAd
64 COCOOBI MOJTyYeHHSI, PU3UIECKUE U P nomorexa I
. https://m.edso0.ru/143558ab
XMUMHYECKHE CBOMCTBA
65 Oxcun kpemuus(IV), kpeMHueBast (31) :eﬂaem Bubnunotexa [IOK
Bpas
KHCIO0Ta, CUJIMKATHI P https://m.edso0.ru/3170e7b1
- 3 Hezens bubnunoreka LIOK
66 PUMCHCHUC KpEMHUA 1 €10 hespana https://m.edso0.ru/393cdac

coenuHeHnil. CTEKI10, €ro Moxy4eHue,

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

67 Perrenue 3a1a4 pa3iiyHbIX TUIIOB oo bubmorexa LOK
AP erpars https://m.edsoo.ru/h624f801
68 Cucremaru3saiyst ¥ 0000IIeHHe 3HAHUI 3)::)1:;; Bubnaunorexa [LIOK
no reme "Hemeramnbr" P https://m.edsoo.ru/6e864db5
69 KownrposnbHast paboTa 1o teme ;é{;ﬂ:;: Bubnurorexa [IOK
"Hemerasmnbr" P https://m.edsoo.ru/d0484c76
20 AHanu3 pe3ybTaToB KOHTPOJIBHOM I menena mapta | pyGiporexa [OK
paboThI, KOPPEKITUS OMIHOOK https://m.edsoo.ru/2b7e9510
[TonoxeHne MeTasioB B 1 nenens mapra
[eproandeckoii cHCTEME XUMUYIECKHUX Ent OK
oTeka
71 311eMeHTOB. OCOOEHHOCTH CTPOEHUS htI;Isz'I/jImTe szooHru 19839C16¢
DIEKTPOHHBIX 000JI0UEK aTOMOB T '
METaJIoB
O6mue Gu3MIecKne CBOWCTBA 1 nenenst mapta . LOK
nOTMOTEKA
72 MeTaioB. [[pumMeHeHre MeTauioB B
5 . . https://m.edsoo.ru/51dac9d3
BITY U TEXHHK
73 CmunaBbl MeTasuioB. Kopposus 2 Heflens MapTa | BuGnyorexa LIOK
METaJIOB https://m.edsoo.ru/42b872e3
74 Pemrenue 3amau pa3aMdHbBIX TUITOB P HEACNAPTY | BuGnorexa LIOK
AP https://m.edsoo.ru/e3de37b6
DNEKTPOXUMHUYECKUN Psii HAPsHKEHUN 2 Heglens MapTa BuG LIOK
nOIMOTEKA
75 MeTauioB. O01mue cCrocoObl MOTydeHUS
H i https://m.edsoo.ru/94eb377a
METaJIOB
OOmas xapakrepucTuka Metayuios | A- 3 Heziens MapTa
76 rpynns! [leproauueckoit cucTeMbl bu6nuoreka [IOK

XUMHUUYECKHUX AJIeMeHTOB. HaTpuil u
Kaluii: monydeHue, Gu3ndeckue u

https://m.edsoo.ru/el2c26b3
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XUMHNYCCKHEC CBOﬁCTBa, INPUMCHCHUC
MPOCTHIX BCIICCTB U UX COGI[,I/IHGHI/Iﬁ

O6mas xapakrepuctrka MetayioB |1 A-
rpynnsl [leproanyeckoi cucteMbl
XUMHUYECKUX JIEMEHTOB. Maruuii u

3 Henenst MmapTa

bu6mmoreka [IOK

" KaJIbLIUI: TIOJTy4eHue, (pu3nueckrue u https://m.edsoo.ru/7c3e49c0
XHUMHYECKHE CBOWCTBA, TPUMCHECHUE
MIPOCTBIX BEIIECTB U MX COCIMHECHUI

79 JKEcTKOCTE BOMIKLI ¥ CLIOCOOBI €€ 3 Hezens MapTa | Buanyorexa [IOK
YCTpaHEHUs https://m.edsoo.ru/c74bfae9

79 AIOMHUHUI: TIOJTydeHnE, GU3HUECKHE U A Heziend MapTa | Buanporexa LIOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/0e79b266
AmMdoTepHbIe CBOKCTBa OKCHIA U 4 Heziens MapTa

80 TUJIPOKCHU/IA ATTFOMUHHS, bubnuoreka [IOK
TUJIPOKCOKOMIUIEKCHI aTFOMUHUSA, UX https://m.edsoo.ru/5d12d318
MPUMEHEHHE

81 Pemenue 3a1a4 pa3IuvHBIX TUIIOB 4 nenens MapTa
[IpakTuueckas pabota Ne 7. Pemrenue 2 nezens

82 AKCIEPUMEHTAJIBHBIX 33/1a4 10 TEMe prpeT bubmmorexa [IOK
" \ https://m.edsoo.ru/27a4af43

MeTasuibl TJIaBHBIX [TOATPYIIIT

OO1as xapakTepuCcTHKa METAILIIOB 2 Henens

83 no6ounsIx noarpynn (b-rpymm) prpeT bubnuoreka [IOK
[Tepuoanueckoit cuCTeMbl XUMHUYECKUX https://m.edso00.ru/610d7431
AJIEMEHTOB
®u3nuecKue U XMMUUYECKHE CBOMCTBA 2 nenens

84 XpOMa U €ro COeAMHEHUH, NX prpe bubmotera [IOK

’ https://m.edso0.ru/9911bef3

MIpUMEHEHHE

85 Baxxueiine coeJMHEHUs] MapraHia. 3 Hezens bu6nuoreka LIOK

anpens
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[Tepmanranar kanus, ero
OKHUCJINTEIbHBIC CBOMCTBA

https://m.eds00.ru/039d69c8

dusnueckue U XUMHYECKUE CBOMCTBA 3 Heytenst But OK
. arpeist HNOJINOTCKA
86 xKenesa u ero coequHenuid. [lonydenue P :
1 NpHMeHeH e CIIaBoB Keesa https://m.edsoo.ru/1b7f8741
dusnueckue 1 XUMHYECKHAE CBOMCTBA 3 Heylenst i OK
. o arpeist HNOJINOTCKA
87 MEIH U €€ COSAUHEHHH, NX P a
https://m.edsoo.ru/2bc0f954
MIPUMCHEHHE
dusnueckue 1 XUMHYECKHAE CBOMCTBA 4 nenens
aIrpeirst
88 IIUHKA ¥ €T0 COSAMHCHUM, UX P bu6moreka [IOK
IIPUMEHEHHE. | HIPOKCOKOMITIEKCHI https://m.edsoo.ru/b1f2beal
IIUHKA
[IpakTuueckas pabota Ne 8. Pemenue A Hezens Eut OK
anpens HNOJINOTCKA
89 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME P _ 1
. A —— https://m.edsoo.ru/a6e352ea
90 Permrenue 3amay pa3iIMyHbBIX TUIIOB [ moneas bubnmorexa LIOK
aIIpe.
P fpet https://m.edsoo.ru/a8b83d83
O060011eHne U cUCTEMaTU3 Al 1 Henens mas Eu6 10K
HOIMoTEKA
91 HM3YUYEHHOTO MaTepHalIa [0 TEME
"Myq " P https://m.edsoo.ru/e91fe975
eTaJlIbI
92 KonrposbsHas paboTta 1o reme 1 Hepens mas Bbubarorexa [IOK
"Metambr" https://m.edso0.ru/83f63ea3
03 AHanu3 pe3yabTaTOB KOHTPOJIbHOU 1 Hepens mas Bbubarorexa [IOK
paboThI, KOPPEKIIHS OIIHOOK https://m.edsoo.ru/9ebff2fd
Poib xumuu B oOecieueHnn 2 Heyiens Mast
o4 YCTOWYMBOTO Pa3BUTHS YETOBEUECTBA. bu6mmoreka [IOK

Ilonstue o HayY4YHBIX MCTOaX
HUCCICOOBaHUA BEUICCTB

https://m.edsoo.ru/080felf0
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Hay4uHble npuHIMIIBI OpraHu3aluu 2 Hezlens Mast
95 XMMHMUYECKOTO ITPOU3BO/ICTBA. 1 bubmuorexa [IOK
[TpoMEbITIIIEHHBIE CTIOCOOBI TOTYYSHUS https://m.edsoo.ru/2e45a44f
BaKHEHUINX BEIICCTB
XUMHYECKOE 3arpsi3HEHNE 2 neziens Mast Bufs OK
96 OKPYKAFOIIEH CPeJIbl U eTo 1 nosmotexa Il
HOCIEICTRHS https://m.edsoo.ru/9f11bf51
97 XuMUsI ¥ 3I0POBBE YETOBEKA. 1 3 Hegend Mas bubmmoreka [TOK
JlekapcTBEHHBIE CpeICTBA https://m.edsoo.ru/a6552721
03 Xumust numy. Poite XMMuH B 1 3 Heniens Mas Bubnurorexa [IOK
obecreyeHny MUIEeBON 0e30MacHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMerrnueckune u mapproMepHbIe 1 3 Heniens Mas Bubnurorexa [IOK
cpeacTBa. bertoBas xumus https://m.edsoo.ru/da42d5a9
XUMHS B CTPOUTENBCTBE. BakHeimme A Henens Mas Eut OK
100 CTPOUTEIIBHBIC U KOHCTPYKITHOHHBIE 1 nosmoreka L1
MaTepHaTE] https://m.edso0.ru/61e69003
XUMHS B CETBCKOM XO3SHCTBE. A Hezenst Mast Eu6 OK
101 Opranuyeckre 1 MUHEPAIbHBIC 1 nomorexa L1
ynoGperus https://m.edsoo.ru/fd39587d
102 CucremaTu3aiys ¥ 0000ICHIE 3HAHUI 1  Hellens Mast bubnurorexa [IOK
110 TEME https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO HACOB I10 102

I[TPOTPAMME
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MPOBEPSIEMBIE HA EI'D 110 XUMHUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
ITPOI'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

IIpoBepsiemble TPeGOBaHUSI K MPEAMETHBIM Pe3yIbTATaM OCBOEHHS
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduIero
o0pa3zoBaHus

Brnanenue cucreMoil XUMUYECKUX 3HAHUM, KOTOpask BKIIFOYAET:

OCHOBOIIOJIATAOINE TOHATHS (XUMHUYECKUI SJIEMEHT, aToM, W30TOIIHI,
ANIEKTPOHHAs 000JI0UKa aToMa, S-, p-, U-3JIeKTpOHHBIE OPOUTAII ATOMOB,
OCHOBHOE M BO30YyXJIEHHOE COCTOSHME aroMma, HOH, MOJIEKyJa,
BAJIEHTHOCTh,  DJIEKTPOOTPULIATEIBHOCTD, CTETIeHb  OKHUCIICHHUS,
XMUMHUYECKass CBs3b (0- U T-CBSI3b, KpaTHbIE CBSI3M), TUOpUIU3ALUA
aTOMHBIX OpOWTaNel, KpHUCTAUTHYECKass peméTka, MOJb, MOJISpHas
Macca, MOJIIpHBIH 00BEM, MoOJIApHAs KOHIIEHTpAIlUs, pPacTBOPbI
(MCTUHHBIE, AMCIIEPCHBIC CHUCTEMBI), KPUCTAIUIOTHIPATHI, YIIIEPOTHBIN
cKkeneT, (YHKIMOHANBHAS TPyIIa, pajuKall, W30Mephl, CTPYKTypHas
dbopmyna, wm3omepus  (CTpyKTypHas,  TreoMmeTrpuueckas  (Iuc-,
TPaHCU30MEpHS), TOMOJIOTUYECKUIH psZ, TOMOJIOTH, YIIEBOAOPOJbL,
KHCIIOPOJ- M a30TCOJIEpKallie COEeIWHEHUs, OMOJIOTUYECKH aKTHUBHBIC
BelecTBa (YrJieBOIbl, KUPBI, OCTKH), MOHOMED, TTOJMMED, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COCTUHEHUS], KPEKUHT, pUGOPMUHT, THIIbI
XMUMHUYECKUX peakuuil (OKUCIUTETbHO-BOCCTAHOBUTEIbHBIC, JK30- H
SHAOTEPMHUUYECKUE, PEAKIIMM MOHHOTO OOMEHa, TOMO- M TeTepOTeHHBIE,
oOpaTumble U HEOOpaTUMbIE), PACTBOP, DIEKTPOIUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTUYECKAS TUCCOLMALUS, CTENEHb AUCCOLUAINH, OKHCIUTEb,
BOCCTAaHOBUTENb, AJIEKTPOJIU3, CKOPOCTh XHMHUYECKOM  pEaKiluu,

XHUMHNUYCCKOC paBHOBeCI/Ie)

TEOpPUU M 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOCHHUS OpPraHMYecKHX
Beuects A.M. BbyriepoBa, Teopust 3MEKTPOJUTUUYECKON NUCCOLMALIUU,
[Tepuoguueckuit 3axkon JI.M1. MeHueneeBa, 3aKOH COXpPaHEHUS MacChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XWMHH, MHUPOBO33PEHUECKHUE
3HaHMUs, JIEKAIIWE B OCHOBE IOHMMAaHUs NPUYMHHOCTH U CUCTEMHOCTH
XUMHUUYECKUX SBJICHUN, COBPEMEHHBIE MPEACTABIEHUS O CTPOCHUH

BCIICCTBA HA ATOMHOM, MOJICKYJISIDHOM U HAIMOJICKYJISIDHOM YPOBHAX

Kon
MPOBEPSIEMOro
TpeOOBaAHUA
1
11
1.2
1.3

pCACTaBJICHUA 0 MEXaHU3Max XUMHYCCKUX peaKuHﬁ,

TCPMOIUHAMHNICCKUX )51 KHHCTHUYCCKUX 3aKOHOMCPHOCTAX nux




IPOTCKaHUA, O XUMHUYCCKOM PABHOBCCHUHN, NJUCIICPCHBIX CUCTCMAX

14

(akToNOrMYecKue CBEICHHS O CBOMCTBAaX, COCTaBe, TOJIYYCHUU U
0€30MacHOM  HCIIOJIb30BAHWM  BAXKHEUIINX  HEOPraHWYECKHX |
OPraHMYECKUX BEIIECTB B OBITY W MPAKTUYECKON JEATEIBHOCTH

YCIO0BCKa

1.5

oOlue HayyHble MPUHLMIIBI XMMHUYECKOIO IIPOM3BOJCTBA (Ha MpUMeEpe
IIPOM3BOJICTBA CEPHOM KHCIOTBHI, AMMMaKa, METaHOJa, IepepaboTKu

HePTH)

CdopMHUpPOBAHHOCTH YMEHUH BBHISBIISTh:

2.1

XapaKTCPHBIC IMPpU3HaKHu n B3anMOCBA3b HN3YYCHHBIX HOH?[TI/II\/’I,
OPUMCHATL COOTBCTCTBYIOIIUC TIIOHATHUA IIPU OMNUCAHUH CTPOCHHUA U

CBOWCTB HEOPTaHMYECKUX U OPTaHUYECKUX BEUIECTB U UX IPEBPALCHUI

2.2

B3aMMOCBSI3b XUMUYECKUX 3HAHUU C TIOHATHUSMHU U TIPEJICTABICHUSIMHU
JIPYTUX TMPEeIMETOB JJia 00Jee 0OCO3HAHHOTO MOHWMAHMS U OOBSICHEHUS

CYITHOCTU MAaTCPHUAJIBHOTO €ANHCTBA MUpa

CdopMHUpPOBAHHOCTH YMEHHUS UCIOJIb30BATh:

3.1

HaUMEHOBAHUSI XHUMHUYECKUX COCIUHEHHH MEXKIYHapOIHOTO COI03a
TEOPETUYECKOW M TPUKIAJHOW XUMUU U TpPUBUAIbHBIE Ha3BaHUS
BEILECTB, OTHOCSIIMXCS K M3YYEHHBIM KjaccaM OpraHMYecKux u

HCOPraHn4CCKux COGI[I/IHGHI/Iﬁ

3.2

XMUMHYECKYI0 CUMBOJIUKY JJISi COCTaBJICHHUS (POPMYJT HEOPraHUYECKHX
BEIIECTB, MOJICKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAILIEHHBIX

U CKEJIETHBIX) (POPMYJT OPTaHUYECKUX BEIIECTB

ChopmupoBaHHOCTH YMEHUS KI1acCU(UIIPOBATS:

41

HEOPraHN4€CKMUEC BCHIECCTBA, CaAMOCTOATCIBHO BBI6I/IpaTB OCHOBaHHA H

KPUTECPUH I KJ'IaCCI/I(l)I/IKaI_II/II/I HN3y4a€MbIX XUMHYECCKUX 00OBEKTOB

4.2

OpraHnu4CeCKrUC BCHICCTBA, CaMOCTOATCIILHO BBI6I/IpaTB OCHOBaHus H

KPUTCPUHN IJIA KIIaCCI/I(bI/IKaI_II/II/I N3y4aCMbIX XUMHYCCKUX 00OBEKTOB

4.3

10 Pa3JIUMYHbIM IIPpHU3HAKaAM (‘lI/ICJ'Iy U COCTaBy pCarupyromux BCUIICCTB,
TCIUIOBOMY 3(1)(1)6KTy p€akunuu, HU3MCHCHUIO CTCIICHEH OKUCIICHUS

9JICMCHTOB, O6paTI/IMOCTI/I pCaKkuunun, ya4aCTuro KaTaJ'II/I3aTOpa)

ChopmMupoBaHHOCTh YMEHHUSI XapaKTEPU30BATh DIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30YXIEHHOM COCTOSHUM) ¥ HOHOB
XUMUYECKUX 31eMeHTOB 1 — 4 nepuonos Ilepuonnueckoi cucremst 1. 1.
MeHeneeBa U UX BaJICHTHbIE BO3MOKHOCTH, UCIOJIb3Ysl IOHATHUSA S-, p-,

d-BHCKTpOHHBIe Op6I/ITa.HI/I, SHECPIreTUUICCKUC YPOBHU




ChopMupoBaHHOCTh YMEHHS OOBSICHATH 3aKOHOMEPHOCTU H3MEHEHUS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU COEAUHEHUH IO

IIEpUOAAM U IpyIIam

ChopMHupOBaHHOCTE yYMEHHUS COCTaBJISATh YPAaBHCHUS XUMHYCCKUX

peaKkuMii ¥ pacKpbIBaTh UX CYIIHOCTB:

7.1

OKHCIIUTCIBHO-BOCCTAHOBHUTCIBHBIX pCaKHI/If/'I MOCPECACTBOM COCTABJICHHUA

AJIEKTPOHHOTO OajiaHca 3TUX peakiui

7.2

YPaBHEHUSI DPEaKUMH pPa3IU4HbIX THUIIOB; IOJHBIE U COKpPAILIEHHBIC
YpaBHEHUS peakuii HOHHOTO 0OMEHa, YUUThIBas yCIOBUS, IPU KOTOPBIX

3TH PEaKIMU UIYT 10 KOHIIa

7.3

peakuuii THAPOJH3a, PEaKIuid KOMIUIEKCooOpa3oBaHus (Ha mpuMepe

TUPOKCOKOMIUIEKCOB IIMHKA U AJTFOMHHHS )

CdopMHUpOBaHHOCTH YMEHUS TTOATBEP)K/1ATh:

8.1

Ha KOHKPETHBIX IIpUMEpax XapakTep 3aBHUCHUMOCTH PEaKIHOHHOMN
CIIOCOOHOCTH OpPraHMYECKHUX COEOUHEHHH OT KpaTHOCTHM U THIA
KOBaJICHTHOM CBS3M (OG- U TT-CBSI3U), B3AUMHOTO BJIMSIHUS aTOMOB U TPYII
aTOMOB B MOJIEKYJIaX, a TaKKe OT 0COOEHHOCTEN peanu3aluy pa3InyHbIX

MEXaHHU3MOB MPOTEKAHUS pPEaKIUii

8.2

XapaKTCPHbIC XUMHUYCCKHUEC CBOICTBa BCIICCTB COOTBETCTBYIOIIMMU

SKCMEPUMEHTAMHU U 3aITUCSIMHU YPAaBHEHUN XUMHUYECKUX PEaKIUii

ChopmMupoBaHHOCTh yYMEHHUSI XapaKTEpHU30BaThb COCTaB W BaKHEUIINE
CBOMCTBa BEUIECTB, MNPUHAMICKAIIUX K ONPENeNEHHBIM KjaccaMm H
IpyIIaM COoeMHEHUN (IIPOCThIe BEIIECTBA, OKCH/IbI, THIPOKCHIbI, COJIH;
YIIEBOAOPOIbI, TPOCThIE d(DUPHI, CIUPTHI, (PEHOIIBI, abACTHAbI, KETOHBI,
KapOOHOBBIE KHCIIOTHI, CIIOKHBIE 3(DUPBL, KUPBI, YIIEBOJbI, AMHUHBIL,

AMUHOKHCIIOTBI, OCIIKH)

10

ChopmMupoBaHHOCTh yMEHHUS MPOBOAUTH PACUETHl MO XUMHUYECKUM
dbopMmynaM U ypaBHEHHMSIM XUMHUYECKHX PEAKIHA C MCHOJIb30BAHUEM

(1)I/ISI/I‘IGCKI/IX BCIINYHNH:

10.1

MacCChbI (06"béMa, KOJIMYCCTBA BeH_IeCTBa) MNpoaAyKTa pCakKuuu, €CIu OAHO
N3 UCXOOHBIX BCIICCTB JaHO B BUJIC paCcTBOpa € OHpeHeHéHHOﬁ MacCOBOH

J0JIel pacTBOPEHHOTO BEIIECTBA WIIHM JJAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM MM 00BbEMHOMN 1011, BBIX0/1a MPOIYKTA PEAKIHU

10.3

TEIIOBOTO AP deKTa peakiuii

10.4

00BEMHBIX OTHOILIEHUN T'a30B

10.5

110 HaXOXXACHHUIO XUMHUUYECKOM (I)OpMy.TIBI BCIICCTBA




11

Bilagenue cucreMoi 3HaHHMH O METOAAX HAy4HOrO IIO3HAHUA SIBICHUHI
IIPUPO/IbI, UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX U yMEHUE NIPUMEHATh
9TH 3HAHUS IIPU SKCIIEPUMEHTAIBHOM HCCIEAOBAHUM BELIECTB U AJIA
OOBSICHEHUS! XUMHUYECKUX SBJICHWH, HMMEIOIIMX MECTO B TPHPOJE,

HpaKTH‘{eCKOﬁ JACATCIBbHOCTHU YCJIOBCKA U B HOBCGIIHGBHOP'I KH3HU

12

ChopmupoBaHHOCTE YMEHHS NPUMEHSTH (MCIOJIB30BaTh) 3HAHHUS O
COCTaBE W CBOMCTBAaX BEIIECTB JUJISI HSKCIEPUMEHTAIBLHON IPOBEPKHU
TUTIOTE3 OTHOCUTEIFHO 3aKOHOMEPHOCTEH TMPOTEKAHUS XUMHUYECKUX
peakuuii W TPOTHO3UPOBAHUS BO3MOXXHOCTEH WX OCYIIECTBICHUS;
CHUCTEMHBbIE XMUMHUYECKUE 3HAHUS JJI1 OOBSICHEHUS W MPOTHO3HPOBAHUS
SIBJICHUH, HUMEIONINX €CTECTBEHHOHAYYHYIO TPHUPONY; Uil TPUHSTUS

T'paMOTHBIX pGHIGHI/Iﬁ l'IpO6J'I€M B CUTyalludX, CBA3aHHBIX C XUMHEH

13

CpopMHpPOBAaHHOCTh YMEHHMsS TUTAHUPOBATH M MPOBOIUTH XUMHYECKHUI
OKCIIEPUMEHT (TOJTy4eHHE W M3YYCHHE CBOWCTB HEOPTaHUYECKUX U
OPraHWYECKHUX BEIIECTB, KAUECTBEHHBIC PEAKIUU  YIIIEBOJOPOJIOB
Pa3IUYHBIX KIJIACCOB M KHCIIOPOJCOJCPIKAIINX OPTaHHYECKUX BEIIECTB,
pelnieHne IKCIIEPUMEHTATBHBIX 3aa4 o pacro3HaBaHHIO
HEOPraHWYeCKUX W OPTaHWYCCKHX BEIIECTB) C COOIIOIECHHEM IPaBHII
Oe3omacHOTO  OOpamieHWss C  BemecTBaMH U JabOpaTOpPHBIM
obopynoBaHueM; GOpPMYIUPOBATH IS UCCIICAOBAHHUS, MPEICTABISATH B
pa3nuyHON (opMe pe3yabTaThl JKCIEPHUMEHTA, aHAIU3UPOBATh H

OL€CHUBATh UX JOCTOBCPHOCTH

14

ChopmMupoBaHHOCTh YMEHUSI OCYILECTBIIATH Li€JICHANPABICHHBIA MOUCK
XMUMHYECKON HH(OpMALMK B pa3IMUHBIX UCTOUYHUKAX (HayYHasi U yueOHO-
Hay4Hasl JUTepaTypa, CpeICTBa MaccOBOM MHPOpMaLuH, ceTb IHTepHET u
Jpyrue), KpPUTUYECKH aHAIU3UPOBaTh XUMHUYECKYI HH(pOpMaIHIo,
nepepabaTeiBaTh €€ U UCIHOJb30BaTh B COOTBETCTBUU C IOCTaBJICHHOM

y4eOHOI 3a1aueit

15

ChopMUpOBaHHOCTb YMEHHS IPOTHO3UPOBATh, AHAIU3UPOBATH U
OIICHUBAaTh HH(OPMALMIO C TMO3UIUN SKOJOTHYECKONH Oe30MacHOCTH
MOCIIEACTBUI OBITOBOM M MPOU3BOJCTBEHHOH IESITENLHOCTH 4EJIOBEKa,
CBSI3aHHOW C mepepabOTKOM BemecTB; CHOPMUPOBAHHOCTh yMEHHM
OCO3HAaBAaTh  ONACHOCTb  BO3JCHCTBUS HA  JKHUBBIE  OPraHU3MBI
OTIPENCIEHHBIX BELIECTB, INOHMMAasl CMBICI IIOKa3aTellsd INPEIeIbHON
JOMYCTUMON KOHIEHTpalluM, U TNOACHATh Ha IpUMepax CrocoObl
YMEHBILIEHUS U IPEJOTBPAIIECHHS UX BPETHOTO BO3JEHCTBYS Ha OPraHu3M

YCIO0BCKa




HEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA EI'D
O XUMHUmn

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

TeopeTnueckue OCHOBbI XUMUHU

11

Crpoenne BemectBa. CoBpeMeHHass MOJAEIb CTPOCHHUs atoma. PacrpeneneHue
SJIEKTPOHOB IO JHEPreTHYeCKHMM YpoBHsAM. Kiaccudukamuss XHMHUYECKUX
aneMeHTOB. OCOOCHHOCTH CTPOCHUS SHEPTeTUYCCKUX YPOBHEH aToMoB (S-, p-, d-
anemMeHToB). OCHOBHOE M BO30YKIEHHOE COCTOSHUS aTOMOB. OJIEKTPOHHAs

KOH(Urypaius aroma. BalleHTHbIE 27TIEKTPOHBI

1.2

[lepnognueckas cucrtema xuMmudeckux onemeHtoB JI.MI.  Menneneesa.
®usnueckuit cmpicn [lepuogmueckoro 3akona JI.MI. MennaeneeBa. I[Ipuuunbl u
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB DJJIEMEHTOB M HX COCIMHEHUH [0
MepuoJiaM W TpyIInaM. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWMCTB TMPOCTHIX

BCIICCTB, BOAOPOIHBIX CoeJIHHeHI/Iﬁ, BBICHIUX OKCHI0OB U TUAPOKCHUIOB

1.3

BanenTHOCTB. DEKTPOOTpULIATENBLHOCTE. CTEMEHb OKUCIICHUS

1.4

Bunapl xumudeckoi cBsi3u (KOBaJIGHTHAs, HOHHAs, METAJUTMYECKasi, BOJOPO/IHAS)
1 MeXaHU3MBbI €€ 00pazoBaHus. MeXMOJIEKYIsIpHBIC B3auMOIecTBUs. BemecTa
MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTpoeHHsl. THIbl KpUCTAITHYECKUX

pEETOK. 3aBUCUMOCTh CBOMCTBA BEHIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH

15

XuMu4eckas  peakiusl. Knaccupukanmus  XMMHYECKMX  peakiuid B

HeOpFaHquCKOﬁ u OpFaHquCKOﬁ XAMHH. 3aKOH COXpaHCHUA MAaCChl BEILICCTB

1.6

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT Pa3IN4HbIX (DaKTOPOB

1.7

TemoBbie 3 hekThl XUMHUUECKUX peakluil. TepMoxumudeckue ypaBHEHHUS

1.8

OO6patumblie peakiuu. XuMHueckoe paBHOBecue. DakTopbl, BIMSIONIME HA

coctosiHue xumudeckoro pasHoBecust. [Ipunnun Jle [larense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa$I Jucconuanus. CuinbHble U ciaa0ble QJICKTPOJIUTHI. Cpeﬂa
BOJHBIX pPAaCTBOPOB BCHICCTB: KHCJIAA, HeﬁTpaJ’IBHaﬂ, mecJIo4YHasd. Cremnenn

nucconuanyu. Peakiimu HOHHOro oOMeHa

1.10

I'uaponus coneit. MoHHOE mpousBeneHue Bobl. Bogopoaubiii mokaszarens (PH)

pacTBopa

111

CnocoObl BBIPAXKCHUS KOHICHTPAIIUU PACTBOPOB: MaCCOBas N0OJIA paCTBOPéHHOFO
BCIICCTBA, MOJIIpHas KOHOCHTpAaLU:. HacreliienHple M HEHACHIIEHHBIE

pacTBOPLI, paCTBOPHUMOCTD. KpI/ICTaJ'IJ'IOFI/I)IpaTBI

1.12

OKHCIUTETbHO-BOCCTAHOBUTEILHBIC pCaKkuuu. IloBeneHne BElIECTB B cpeaax ¢

Pa3HbIM 3HAYCHUEM pH Metoasl QJICKTPOHHOI'O OamaHca




1.13

DJEKTPOJIN3 PACTBOPOB U PACILIABOB COJICH

OCHOBBI HEOPTraHUYECKON XUMUHN

2.1

Knaccudukanus Heopraundeckux coenuHennii. HomeHkmarypa HeopraHudeckux

BCIICCTB

2.2

XUMHUYECKHE CBOWCTBA BAXHEHIIMX METAJJIOB (HATPUM, Kaluil, KaJbIIHil,
MarHuii, aJTlOMUHHHA, ITUHK, XpPOM, JKeJlIe30, MeAb) U WX coeauHeHuid. OOmme

CIIOCOOBI TOTYYCHUS METAIIJIOB

2.3

XUMHYECKHE CBOWCTBA BAXHEHIIMX HEMETAUIOB (TajOreHOB, CEpbl, a30Ta,
dochopa, yrmepoma W KpeMHHS) U HUX  COCAUHEHUN  (OKCHIOB,

KHCIIOPOICOAEpKAIUX KUCIIOT, BOJOPOIHBIX COETMHEHNUH )

2.4

I'enermueckas CBA3b HCOPTraHNYCCKUX BCUICCTB, IPUHAJIC)KAIIUX K pa3JIMYHBIM

Kj1accaM

2.5

#H##Par### nentuukanys HeopraHnueCcKux coenrnuennii. KauecTBeHHbIC

PEAKIIMM Ha HCOPTaHNUYCCKUEC BCIICCTBA U MOHBI

OCHOBBI OPraHUYECKON XUMUU

3.1

OCHOBHBIE TIOJIOKCHUS TCOPUHA XUMHUYCCKOT'O CTPOCHUA OpPraHnuv4cCKux
coequnennii A.M. byrtnepoBa. YriepoaHblii CKEIET OPraHUYECKOW MOJEKYIIBI.
KpatHocTh XuMUYecKOW CBs3U. S- U P-CBsI3M. SP3-, SP2-, SP-TMOpUIN3alUN
opOuTasneit aToMOB yriiepojia. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHMHYECKOTO

cTpoeHus MoJieKya. ['omosioru. I'omonornueckuii psaa. Mzomepus u uzomepsl

3.2

[Tonstue o  dyHKIMOHANMEHOW  Tpymnme.  OpueHTanuoHHBIE  3(PQPEKTHI

3aMeCTUTENIEH

3.3

[IpencraBnenne o kilaccudukaly OpraHUYecKux BemiecTB. HomeHkmaTypa
OpPraHMYeCKUX COCJAMHEHMH (CUCTeMaTudeckas) ¢ TpHUBHAJIbHbIE Ha3BaHUS

BaYKHEHIITNX HpeﬂCTaBHTCHeﬁ KJIaCCOB OpPraHN4YC€CKUX BCHICCTB

3.4

CBOOOHOpaIMKAIBHBIA M  HMOHHBIA MeXaHW3Mbl peaknud. IloHsTHE O

Hykieoguie u snekrpoduiie. [IpaBuno Mapkosuukosa. [Ipasuso 3aiiiieBa

3.5

Ankanpl. XMMUYECKHE CBOMCTBA aJKaHOB: T AJIOTCHUPOBAHHUEC, NCTHAPHUPOBAHNC,
TCPMHUYCCKOC PA3JI0KCHUC, KPCKHHI, HN30MCpHU3allMsiA, TI'OpPpCHUC. HOJIy‘ICHI/IC
AJIKaHOB. ]_II/IKJ'IO&]'IKaHLI. CHCI_II/I(I)I/IKa CBOICTB OUKIIOAJIKAaHOB C MaJlbIM

pasMEpoOM LHUKIIA. Peakmun MMPUCOCANHCHUS U paAJUKAIIBHOTO 3aMCIICHU A

3.6

Ankenbpl. XMMUYECKHE CBOMCTBA: peakiunn MmpuCOCANHCHUA (FaJ'IOFeHI/IpOBaHI/Ie,
TUAPHUPOBAHUEC, TUAPOTAJIOTCHUPOBAHUC, er(paTauI/m), ropCHus, OKHUCJICHUA U
MMOJIMMCPU3 AN . HpOMBIH_U'ICHHBIe 151 J'Ia60paTOpHHe CITOCOOBI MOJIYUCHUA

AJIKCHOB

3.7

AJ'IKa,Z[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaguCHOB: pCakuun TMpUCOCIUHCHUA
(FI/I,Z[pI/IpOBaHI/IC, FaHOTeHI/IpOBaHI/IC), TOpPCHUA W TOJIMMCPpHU3ALINU. HOJIy‘ICHI/IC




AJIKaaCHOB

3.8

AnkuHbl. XMMHUYECKHE CBOMCTBA: PEAKIMM MPUCOSAWHEHHs (TaJoreHHpOBaHHE,
TUAPUPOBAaHUE, TUApATalysl, TUAPOTaJOr€HUPOBAHUE) KaK CIOCOO MOJydeHUs
NOJIMMEPOB W JPYrHX MOJIE3HBIX MpPOAYKTOB. Peaknmm 3amemienus. ['openue
alleTUIICHA KaK HCTOYHHUK BBICOKOTEMIIEPATYPHOTO TIAMEHHU ISl CBAPKH M PE3KH

MCTAJJIOB. HpI/IMCHeHI/Ie allCTUIICHA

3.9

Apenbsl. XUMHUECKHE CBOMCTBAa O€H30Ja: peakuu  AJIEKTPOPUIBLHOTO
3aMElIeHUs, NPUCOECIUHEHUs (TUIpUpOBaHHE, TrajoreHupoBaHue). Peakuus
ropenusi. OCOOEHHOCTH XMMHMUYECKHX CBOWMCTB Toiyona. [lomydenue Oenzodna.
OcoOeHHOCTH XUMHUYECKUX CBOMCTB crtupona. [lommmepusanus crTuposa.

CriocoObl oJTy4eHHs! M IPUMEHEHHE apOMaTUYECKUX YIIIEBOAOPOIOB

3.10

Cnuptel.  IlpenenbHble  OJHOATOMHBIE CIUPTHl. XHUMHUYECKHE  CBOMCTBA:
B3aMMOJECHUCTBME C HATpUeM KaK  CHOCOO  YCTAHOBJIEHUS — HAJIWYMs
THIPOKCOTPYNIMBI, €  TaJIOT€HOBOJOPOJAAMHU  KaK  CIOCOO  MOJydeHHsS
pacTBOpUTENEH, BHYTPH- U MEXMOJIEKYIISIpHAs Aeruaparanus. Peakuns ropeHus.
[Tonyuenue ostaHoNa: peakuuss OpOKEHUS TJIOKO3bI, THApaTalus >STUJICHA.
OTWIICHIJIMKOJIb U TIMLEPUH KaK MPEACTaBUTENIN IPEAEIbHBIX MHOTOATOMHBIX

CIHMPTOB

3.11

®enosr. Xumudeckue cBoicTBa (eHoma (peakiuu C HaTPUEM, THAPOKCHIOM

Hatpusi, opomom). [Tonydenue denona

3.12

Anpnerusipl. XMMHAYECKUE CBOMCTBA MPENEIbHBIX aTbJICTUI0B: THIAPUPOBAHUE;
KaueCTBCHHBIC PEaKIMU Ha KapOOHWIBbHYIO TPYIIY (peakmus «cepeOpsHOro
3epkaniay», B3auMoeicteue ¢ ruapokcuaoM meau (I1). Iomydyenue mpemenbHbIX
aNbJACTHAOB. OKHCIICHHE CIHPTOB, THApaTalus aleTWwieHa. AICTOH Kak

MMPEACTABUTECIIb KCTOHOB. OcobenHocTH PE€aKiun OKHUCIICHH allcTOHA

3.13

Kap6OHOBBIe KUCIIOThI. XHMHYECKHE CBOMCTBA NpEaAcCIbHBIX OJHOOCHOBHBIX
Kap6OHOBLIX Kuca0T. OCOOEHHOCTH XMMHYECKHX CBOMCTB MypaBbHHOﬁ KHCJIOTHI.
HOHy‘ICHI/Ie MNpCACIbHBIX OJHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHMCIICHHUC
AJIKaHOB, AJIKCHOB, IICPBHYHLIX CIIMPTOB, aJIbACTHUIOB. Briciiue npeaCIbHBIC U

HCTIPCACIIbHBIC Kap6OHOBBIC KHCJIOTHI

3.14

Cnoxuele 3¢upbl 1 xupbl. CnocoObl MNOJTyY4eHHUsS CIOXKHBIX  3(UPOB.
OO6paruMocth peakuuu sTepudpukanyuy. [IpuMeHeHUe CIO0XHBIX 3(QHpPOB B
NUILEBOM M MapproMepHONW MPOMBIIUIEHHOCTH. JKUpPBI Kak CIOXHBIE 3(PHUPbI
[JIMIEpPUHA U BBICHIMX KapOOHOBBIX KHUCJIOT. XHMHMUYECKHE CBOWCTBA JKHUPOB:
THIPUPOBAaHUE, OKUCIeHue. ['mapomnms, win OMBUICHHE, XKMPOB KakK CIoco0
HPOMBIIIJICHHOTO TOJXy4eHHs! COJel BhICHIMX KapOOHOBBIX KUCIOT. MbLT4 Kak

COJIM BBICIIHUX Kap6OHOBBIX KHUCJIOT

3.15

XUMHUYECKHE CBOMCTBA TIJIIOKO3HI: peakunmn C Y4aCTHEM CIHPTOBBIX U




IBJICTUHON TPYII U MOJIOYHOKHCIOE OposkeHue. [IpuMeHeHue ItoKo3bl, €€
3HAUEHUE B JKU3HEIEATEIIbHOCTH opranu3Ma. Jucaxapuapl: caxaposa, ManbTo3a.
BoccranaBnuBarone M HEBOCCTAHABIMBAIOLIME Jaucaxapuabl. ['maposns
mucaxapuoB. Ilonucaxapuasl: Kpaxmai, riavkoreH. CTpoeHHE MaKpOMOJIEKYJ
KpaxMmaia, TIJIMKOI€Ha W Le/ultosio3bl. Pu3nyeckue CBOMCTBAa Kpaxmala |
LEJUTI0I03bl.  XMMHUYECKHE CBOMCTBA Kpaxmalja: TUIpOJM3, KauyecTBEHHas
peakuusi ¢ MOJOM. XHMMHUYECKUE CBOMCTBA LEJUIIOJIO03bI: THAPOJM3, MOJyYEHHE
a3¢upoB 1EIT0N03bl.  [loHsATHE 00 WMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aleTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpPraHUYeCKUE OCHOBAHUS: PEAKIIMU C BOJOU, KUCIOTAMH,
peakuus TOpeHWs. AHWIMH KaK TMpeACTaBUTEIh apOMaTUYECKUX AaMHUHOB.
XUMHUYECKUE CBOWCTBA AaHWIMHA: B3aUMOJIEHCTBUE C KHUCJIOTaMH, OpPOMHOM
BOJIOM, oOkucieHue. IlonydyeHne aMHHOB aJKWJIMPOBAHMEM aMMHUakKa |

BOCCTAaHOBJICHUEM HUTPOIIPOU3BOJHEBIX YIJICBOAOPOA0B

3.17

AMMHOKHUCIOTHI M O€NKH. AMHHOKHUCIOTHI KaK aM(pOTEpHbIE OpraHUYECKHe
coenuHeHusi. OCHOBHBIE aMUHOKHUCIOTHI, OOpasyromue Oelku. XHUMHUYECKUe
CBOMCTBA OEJKOB: THIIPOJIN3, JIEHATYpaIlns, KaueCTBEHHBIC (I[BETHBIC) PEaKIINU

Ha OeJIKn

3.18

CtpoeHue W CTPyKTypa MOJUMEPOB. 3aBUCUMOCTH CBOWMCTB IMOJIMMEPOB OT
cTpoeHuss MoJekyl. OCHOBHBIE CHOCOOBI IOJYYCHHS BBICOKOMOJICKYIISIPHBIX
COCIMHCHUH: PEaKIy TOJUMEpPHU3alud U ToJMKOoHAeHcanmuu. Kiaccudukanus

BOJIOKOH

3.19

#H##Par### nenTupukanys opraHnuecKux coenHeHui. Pemenne

OKCIICPUMCHTAJIBHBIX 3aJla4 Ha paCliO3HAaBaAHUC OPraHNY€CKUX BEIICCTB

3.20

I'enernueckas cBA3b MCXKIY KilaCCaMU OpPraHn4€CKUuX COCI[I/IHCHI/II‘/'I

XUMHA U )KU3Hb

4.1

XuMmusi B TOBCEAHEBHOUW Xu3HM. IIpaBuia Oe3omacHOW pabOTBI C E€IKUMH,

TOprOYMMHU U TOKCUYHBIMHA BCIICCTBAMHA, CPCACTBAMU OBITOBOM XUMHH

4.2

XuMUS U 310pOBbe. XUMHUS B METUIIMHE. XUMUS U CEIbCKOE X035MCTBO. XUMHUS B
IPOMBIIIJICHHOCTH. XUMHUS M SHEPreTUKa: MPUPOIHBIA U TMOMYTHBIN HeTaHON
ras3bl, UX COCTaB U ucnoiab3oBanue. CocraB HedTH U e€ nepepaboTKa (IPUPOTHBIE

HNCTOYHHUKH yTJ'IeBO)IOpOZ[OB)

4.3

XuMHA U DKOJIOTHA. XUMHYECKOE 3arpsA3HEHHE OKPY)KAIOIIEH Cpelpl U €ro
nocnencteus. OxpaHa ruapocdepsl, NOYBBI, aTMOCchepsl, (GIopsl U ¢dayHbl OT
XUMH4eckoro 3arpsiHeHus. IlpoOiema 0OTX070B M HOOOYHBIX MPOJYKTOB.

AJ'ILTepHaTI/IBHLIe HNCTOYHHKHU SHCPTHU

4.4

O6I.L[I/Ie OpCACTaBJICHUA O IMPOMBIIIIICHHBIX crocobax MOJIYYCHUA XUMHUYCCKUX




BEILIECTB (HAa MpUMEpEe MPOM3BOJCTBA AMMHUAKa, CEPHOM KHUCIOTHI). YEpHas u
uBetHass ~ metawuryprus.  CTEKsi0 M CHUJMKAaTHas  [POMBIIIICHHOCTD.

[IpombiienHass  opranuueckas  xumusa.  Cplpp€ Ul OpraHUYECKOM

MPOMBIIUIEHHOCTH
5 HiHPar#H#H# Turel pacu€THBIX 3a1a4
HH#HPar###Pacu€Thl Macchl BelecTBa WM 00bEMA ra30B M0 U3BECTHOMY
5.1 KOJIMYECTBY BEIIECTBA, MACCE WM 00BbEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIHU
BEILIECTB
5.2 H#HtPar#H#PacuéTsl TemnoBoro s ¢exra peakiuu
5.3 HiHtPar#H#PacuéTsl 00BEMHBIX OTHOLICHHH ra30B MPU XUMUYECKUX PEAKLIUAX
5.4 HiHtPar#H#PacuéTsl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) IPOIYKTOB
' peaxiuu, eclii OJTHO U3 BELECTB JIaHO B U30BITKE (MMEET IIPUMECH)
55 H#HPar#H#Pacu€Tsl MaccoBOM MM 0OBEMHOM JI0JIM BBIX0/1a IPOAYKTA PEaKLIUU
' OT TEOPETUIECKHA BO3MOXKHOTO
HiHtPar#HH#PacuéTsl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MTPOYKTa pPEaKIINY,
5.6 €CJIM OJHO M3 BEIIECTB JIaHO B BUJIE pACTBOPA C OMPEACIEHHON MacCCOBOM J10I€H
PacTBOPEHHOTO BEIIECTBA
5.7 #H##Par###Pacd€Thl ¢ UCNIOIBL30BaHUEM MOHITUN «MACCOBAas A0JISD», «MOJIAPHAs
' KOHIICHTpALUsA», «PACTBOPUMOCTHY
###Par###Haxoxx neHne MOJeKyIsipHON (POPMYITbI OPraHUYECKOTO BEIIECTBA TI0
5.8

€ro IJIOTHOCTHU U MaCCOBBIM JI0JISIM 3JIEMCHTOB, BXOJAIIUX B €0 COCTaB, HJIN I10

MPOJIyKTaM CrOpaHus




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

* Xumus, 11 kmace/ I'abpuensia O.C., Octpoymos U.I'., Cnagxos C.A., JIéskun A.H., AknnoHepHoe
obmectBo «M3marenscTBo «IIpocBereHne»
Xumus. 10 knace. YrayOneHHsid ypoBeHb. YueOHuk - ['adpuensna O.C., Octpoymos WU.T'., Ilonomapes C.1O

METOAUYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

Xumus. 10-11 knace. [podunbhbiit ypoBens. Kuura ans yuurens. B 2 yactsx - ['abpuensu O.C., JIbicoBa
I''T"., Beenenckas A.L'.

Xumus B popmynax. 8-11 knaccel. CnpaBounsie matepuaisl - iBanos B.I'., I'eBa O.H.

Xumus. 10-11 kmacewl. Iunaktuueckue marepuansl - Kopomenko A.C., Banosa P.I'., lo6potun /I.1O.

HOUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET

https://chem11-vpr.sdamgia.ru
https://chem-ege.sdamgia.ru
https://resh.edu.ru
https://myschool.edu.ru
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