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HOACHUTEJBHASA 3AIINCKA

PabGouass mporpaMma mo XWMHUM Ha YPOBHE CPEIHETO OOIIero oOpa3oBaHUS
pazpabotana Ha ocHOBe DenepanbHOTO 3akoHa OT 29.12.2012 No 273-0d3 «0O6
obOpazoBanuu B Poccuiickoit deneparun», TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
denepanpHOl 00pa3oBaTEIBLHON MpOrpaMMbl cpeaHero oodmiero odpazoanus(DOIT
COO), mnpexacraBneHHpix B @DenepalbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
cragaapre COO, ¢ yuérom KoHuenuuu npenojaBanusi yaeOHOIro mpeameTa « XuMHUsD)
B oOpa3oBaTeibHBIX opranuzanusx Poccuiickoit ®eneparnuu, pearn3yrommx
OCHOBHBIE 00pa3zoBaTeibHbIE MPOTPAMMbI, U OCHOBHBIX MON0XeHui «CrpaTeruu
pa3BuTua BocnutaHud B Poccuiickoit ®enepanuu Ha nepuon a0 2025 ropan
(Pacnopsxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHS Ha YPOBHE YIIIyOJIEHHOTO U3yYEHUsl 3aHUMAET BAXKHOE MECTO B CUCTEME
€CTECTBEHHO-HAY4YHOro oOpa3oBanus ydamuxcs 10—11 kinaccos. 3ydyenue npeamera,
peanusyeMoe B YCIOBUAX JAU(PPEepeHIUpPOBaHHOTO, MPOPUILHOTO O0y4YeHMUS,
IPU3BAHO OOECHEUYUTh O00IIE00Pa30BATENbHYI0O W OOUIEKYJIbTYPHYIO IOJATOTOBKY
BBIITYCKHUKOB IIIKOJIbI, HEOOXOJUMYIO JUIsl aJanTalli UX K OBICTPO MEHSIOIUMCS
YCIIOBUSIM KU3HH B COLIMYME, a TaKXKe JUJIS MPOJOHKEHHSI 00yUEHUsI B OpraHu3alusax
npodeccuoHaNbHOr0 00pa3oBaHMs, B KOTOPbIX XHUMHS SBJSIETCS OJHOM U3
IPUOPUTETHBIX JUCLUIUIMH.

B nporpamme no XxuMuu Ha3HaY€HUE NpeIMeTa « XUMUS» MOTy4aeT NoIPOOHYIO
MHTEPIIPETALNIO B COOTBETCTBUH C OCHOBOIoNararomumMu nonoxenusmu @1'OC COO
O B3aUMOOOYCJIOBJIEHHOCTU L€JeH, COoAepKaHMs, pE3yJIbTaTOB OOydYeHUs U
TpeOOBaHMUI K YPOBHIO MOJAIOTOBKHU BBITYCKHUKOB. CBHJIETEIBCTBOM TOMY SIBJISIFOTCS
CJIEYIOIME BHIMOIHIEMbIEC IPOrPAMMOM MO XUMUM (PYHKIIMH:

e HH(QOPMALMOHHO-METOJAUYECKAsA, peaau3auus KOTOpoll  oOecreunBaeT
MOJIyYeHUE TIPEICTABICHUA O LENAX, COJAEpKaHWM, OOIIel cTpaTreruu
oOyueHusi, BOCIMTAHUS U Pa3BUTUS OOYYaIOIIMXCS CPEJACTBAMH MpEIMETa,
U3y4aeMOoro B paMKaxX KOHKPETHOTO pouis;

e OpraHM3alMOHHO-TUJIAHUPYIOLIAsA, KOTOpas MPEeAyCMaTPUBAET OIpPEACIICHHE:
NPUHIIMIIOB CTPYKTYPUPOBAHUS U MOCIEI0BATEILHOCTH U3yYEHUs y4eOHOTO
MaTepHaa, KOJIMYECTBEHHBIX U KAU€CTBEHHBIX €r0 XapaKTePUCTHUK; TOJIX0/I0B
K (QOpPMHUPOBAHUIO COAEPKATETBHOW OCHOBBI KOHTPOJII M OLEHKHU
00pa3oBaTeNbHBIX JOCTH)KCHUH OOydaloIluMxcsi B paMKax HTOTOBOM
aTTecTalu B (OpMe €IMHOTO TOCYAAPCTBEHHOIO SK3aMeHa MO0 XUMHUHU.

[Iporpamma aJig yriy0JIE€HHOTO U3YYEHUSI XUMUU:

e yCTaHaBIMBAET MHBAPUAHTHOE IMPEIMETHOE COAepkKaHHUEe, 00A3aTeIbHOE IS
U3yYEHHUS B paMKaX OTAEJbHBIX Mpoduieil, mpeaycMaTpuBaeT pacipeieieHue
U CTPYKTYPUPOBAaHHME €ro IO KJaccaM, OCHOBHBIM COJEP>KATEIbHBIM
JUHUSM/pa3iesiaM Kypca;



e JAET MPUMEPHOE pacupenesieHne yueOHOro BPEMEHH, PEKOMEHyEMOro s
W3YUYCHHUS OT/ICIIbHBIX TEM;

e TpemjaraeT MPUMEPHYIO  IMOCIEJOBATEIbHOCTh  HM3y4YEHHUS  y4eOHOTro
Marepuana ¢ Y4ETOM JIOTMKHM IOCTPOEHHUSI Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOAUYECKYIO0 MHTEPIIPETALMIO LIeJIEH U 33]1a4 U3YUYEHUs MPEeaMETa Ha
yIIyON€HHOM YPOBHE C YYETOM COBPEMEHHBIX NPUOPUTETOB B CHUCTEME
cpenHero oOmiero  o0pa3oBaHMs, COJEPXKATEIBHOM  XapaKTEPUCTUKHU
IUIAaHUPYEMBIX ~ PE3yJIbTATOB  OCBOCHHS  OCHOBHOM  00Opa3oBaTesbHOU
POTrpaMMBI CpEeIIHETrOo o01ero oOpazoBaHus (JINYHOCTHBIX,
METanpeIMETHBIX, MPEIMETHBIX ), @ TAKXKE C YYETOM OCHOBHBIX BUJIOB y4€OHO-
MO3HABATEJIbHBIX JEHCTBUNA OOYYarolIerocs IO OCBOEHUIO COJAEpKaHUs
IpeaIMeTa.

[Io BceM Ha3BaHHBIM NO3UIMSAM B MPOTPAMME IO XUMHUH NPEAYyCMOTpPEHA
IIPEEMCTBEHHOCTh ¢ O0YYEHHEM XMMHUHU Ha YPOBHE OCHOBHOI'O 0011I€ro 00pa3oBaHMUs.
3a mpedenamMu  yCTAHOBJIEHHOW  MPOTPaMMOMl 1O  XUMHUU  00s3aTebHOM
(MHBapHaHTHOW) COCTABJISIONIEH COAEPKaHUs YUEOHOT0 TpeIMETa « XUMHUS OCTAETCA
BO3MOXKHOCTh BBIOOpa €ro BapUAaTMBHOW COCTAaBISIONICH, KOTOpas JIOJDKHA
OTIPEJIEIISATHCS. B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQuUIs 00yUeHHUs.

B cootBeTcTBUM ¢ KOHIENTYaIbHBIMU NTONIOKEHUAMEU PI'OC COO o0 HazHaueHUn
peaMeToB 0a30BOro M yriayOJ€HHOro ypoBHed B cucteMe AudepeHIupoBaHHOTO
oOy4eHHMs Ha YPOBHE CpPEHET0 00111ero 00pa30BaHusi XMMUS Ha YPOBHE YTITyOJIEHHOTO
M3YUYEHHs HAIPABIICH HA PEAIU3alMI0 MPEEMCTBEHHOCTH C IMOCIEAYIONIUM 3TaroM
MOJIYYCHUSI XMMHUYECKOro oOpa3oBaHMs B paMKax M3YyYCHHs CIEIHATbHBIX
€CTEeCTBEHHO-HAYUYHbBIX U XUMUYECKUX JTUCIIUILINH B By3aX U OpraHU3alUsIX CPETHETO
npodecCUOHAILHOTO 00pa3oBaHus. B 3TOM CBSI3W H3ydyeHUE MpeaMeTa «XHUMHU»
OPUEHTHUPOBAHO MPEUMYIIIECTBEHHO Ha PACHIMPEHUE U YTITyOJIeHUE TEOPETUUECKON U
MPAKTUYECKON TMOJTOTOBKH OOYYArONIMXCs, BBIOPABIINX OMpPENeIEHHBIN Tpoduib
oOy4eHHsI, B TOM YHCJIE€ C MEPCHEKTUBOM MOCIEAYIOIEr0 MOJIYYCHHUS] XUMUYECKOTO
o0pa3oBaHus B OpraHu3alusax mpodeccuoHabHOro oOpa3zoBanusd. Hapsay ¢ atuMm, B
ceere TpedoBannii DPI'OC COO K MIaHUPYEMBIM pe3yJbTaTaM OCBOEHUS
dbenepanpHOli  00pa3oBaTEIBLHONM IIPOrpaMMBI  CPEAHEr0 OOIIero 00pa3oBaHMS
M3YyUYEHHE NMpeaIMeTa « XUMUS» OPUEHTHPOBAHO TAKKE HA PEIICHHE 33]a4 BOCITUTAHUS
U COIMAIbHOIO  pa3BUTUS  oOydvarouuxcs, Ha  (GOPMHUpPOBAHHME y  HHX
OOLIEMHTEIUIEKTYaJIbHbIX YMEHUW, YMEHUU paludOHaIM3aluMyd Y4eOHOro TpyAa u
0000MIEHHBIX  CHOCOOOB  JICATEIIBHOCTH, HMMECIOMHUX  MEXJIUCITUIINHAPHBIN,
HAJNPEIMETHBIA XapaKTep.

CocTaBnsomuMu  TIpeAMeTa «XUMHs» Ha ypOBHE YrayONE€HHOTO HW3YYCHHS
ABJIAIOTCS  yrayOnéHHele Kypcbl — «Oprannueckas xumusi» u  «OOmas u



Heopranuwdeckas xumusi». [Ipu ompeneneHny MOaX0a0B K OTOOPY U CTPYKTYpPHOU
OpraHU3alliU COJICPKAHUS ITUX KYpCOB B MPOrpamMMe MO XMMUU 33 OCHOBY IPUHSITHI
nosoxkenuss ®I'OC COO o paznmuuusix 6a30BOro M yriayOoiIEHHOTO yPOBHEHN U3yUeHUs
npeaMera.

OcHoBy coxaepxaHusi KypcoB «Opranudeckas xumusi» ©u «OOmass u
HEOPTraHUYECKasi XMMUSD COCTABISET COBOKYIMTHOCTh MPEIMETHBIX 3HAHUW U YMEHUH,
OTHOCSIIIMXCS K 0a30BOMYy YpPOBHIO M3y4YE€HHUs MpeaMeTa. JTa CHUCTeMa 3HAHUU
MOJIY4YaeT OMNPEAEIEHHOE TEOPETUUYECKOE TOIMOJHEHUE, IO3BOJISIONIEE OCO3HAHHO
OCBOUTH CYIIIECTBEHHO OOJBIINI 00bEM (hakToOTHUECKOro MaTepuana. Tak, Ha
yrayOnE€HHOM YPOBHE U3YUYEHUS IIpeIMeTa 0OecrieueHa BO3MOKHOCTh 3HAUUTEILHOTO
yBEIUYEHUsI 00bEMA 3HAHUM O XUMUUYECKUX AJIEMEHTAX M CBOMCTBAX UX COCIUHEHUI
Ha OCHOBE pACIHIMPEHHUSI U YIIyOJeHUsl MPEACTaBICHUM O CTPOCHHMHM BEIECTBA,
XUMHYECKOUN CBSI3U M 3aKOHOMEPHOCTSX MPOTEKAHUS PEAKIINil, paCCMaTPUBAEMBIX C
TOYKH 3pEHHS] XUMUYECKON KUHETUKU U TEPMOIUHAMUKH. V3ydeHne nepruonueckoro
3akoHa u Ilepuoandeckoi CHCTEMBI XUMHUYECKUX OJJIEMEHTOB Oa3upyeTcs Ha
COBPEMEHHBIX KBAHTOBOMEXAHUYECKMX TMPEACTABICHUSX O CTPOCHUU aToMa.
XuMuyeckas CBsI3b OOBSICHICTCSI C TOUKU 3PEHUS SHEPTEeTUYECKUX U3MEHEHUH TIpH €€
0o0pa30BaHUU U PA3PYIICHUH, & TAK)KE C TOUKH 3PEHUST MEXaHU3MOB €€ 00pa3oBaHUsI.
N3yyenue TUIIOB peakuuii aomnoyiHsgeTcss (GOpMHpPOBAHUEM TMPEJCTaBICHUN 00
ANEKTPOXUMHUYECKUX MPOIECCaX U AIEKTPOJIM3E PACIUIABOB U PACTBOPOB BelleCTB. B
Kypc€ OpraHMYeCcKO XHWMHHM TPU PACCMOTPEHUU PEAKIUMOHHOW CIOCOOHOCTU
COCIIMHEHUN yAeNSIeTCsl 0c000€ BHUMAHUE BOMPOcaM 00 AJIEKTPOHHBIX d(dekTax, o
B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIAX U MEXaHU3MaX PEaKIIUil.

Ocoboe 3HaYeHNe UMEET TO, YTO Ha COJEP’KaHUE KypPCOB XMMHUH YTITyOJIEHHOTO
YPOBHSI U3Yy4E€HUS JIJIsl KJIAaCCOB OmpeAe€¢HHOro npodusis (rJIaBHbIM 00pa3oM Ha UX
CTPYKTYpY W XapakTep [IONOJHEHUH K OOIIed cucreMe NpeAMETHBIX 3HaHUM)
OKa3bIBAIOT BIUSHUE CMEKHbBIE IPEAMETHI. Tak, HampuMep, B COACPKAHUM MTPEaMETA
JUTSL KJIACCOB XUMMKO-(PU3nYecKkoro mnpoduiis Oo0iblnoe 3HadyeHue OyayT HUMETh
AJIEMEHTHI Y4eOHOro MaTepuaa rno oouen xumuu. [Ipy n3yuenun npeaMera B JaHHOM
cllydae akUEHT OyJleT cAeNnaH Ha OOIIHOCTh METOA0B MO3HAHUS, OOUTHOCTh 3aKOHOB U
TEOpUHN B XMMHUU U B (PU3UKE: aTOMHO-MOJICKYJISIpHAsE T€OpuUs (MOJICKYJISIpHAs TEOpHs
B (u3uKe), 3aKOHBI COXPAHEHUS MAaCChl M DHEPrUH, 3aKOHBI TEPMOIMHAMUKH,
ANEKTPOJIN3A, IPEACTABICHHS O CTPOEHUHU BEIIECTB U JPYTOE.

B T0 xe BpeMs B cofepkaHUU MpeaMeTa ISl KIIaCCOB XUMUKO-OMOJIOrMYECKOTO
npodust O0JBIINK YACTBHBIN BeCc OyIeT UMETh OpraHuyeckas xumus. B atom ciydae
MPENOCTABIISACTCS BO3MOXKHOCTh Ui Oojee  0OCTOSITEILHOTO  PacCMOTPEHUS
XUMUYECKON OpraHu3alliy KJIETKH KaK OMOJIOTHYECKOW CHCTEMBI, B COCTaB KOTOPOM
BXOJIST, K TPUMEPYy, TaKWe CTPYKTYpHbIE KOMIIOHEHTBHI, KaK JIUMHUJbI, OEIKH,
YTJIEBOIbl, HYKJICMHOBBIE KMCJIOTHI U ApyTHe. [Ipr 3TOM 3HaHUS 0 COCTaBE U CBOMCTBAX



MPEICTABUTENIE OCHOBHBIX KJIACCOB OPTaHUYECKUX BEIIECTB CIIYXKAaT OCHOBOM IS
W3YYCHUS CYIIIHOCTH MPOIECCOB (POTOCUHTE3A, IBIXaHMSI, TUIIEBAPEHU.

B murame ¢opMmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHUS, OCBOCHUS
OOIIIEHAYYHBIX METOJOB MO3HAHMS U ONbITa MPAKTUYECKOTO MPUMEHEHUS HayYHBIX
3HAHUM HW3y4YeHue MnpeaMera «XUMHs» Ha YriyOJEHHOM YpPOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3SIX C YYEOHBIMH MpEIMETaMH, BXOJSAIIMMH B COCTaB
npeaMeTHbIX oOnacTell «EcTecTBEHHO-HAy4YHbIE MpeaMeTh», «MaTremaTuka M
uHdopmaTrka» U «Pycckuil sI3bIK U IUTEpaTypay.

[Ipu u3yuenun yuyeOHOTO npeaMera «XUMHUs» Ha yriayOJaEHHOM YpPOBHE TaKKe,
KaK Ha YPOBHE OCHOBHOTO M CPEJHEro o0IIero oopa3zoBaHus (Ha 0a30BOM ypOBHE),
3a/1aueii IEPBOCTETICHHON 3HAYNMOCTH SIBJISIETCST (JOPMHUPOBAHNE OCHOB HAYKH XUMHUHU
KaK 00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMUS, IPAKTUUECKOUN JAEATEILHOCTH YeJIOBEKa
M OJHOIO U3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. PemieHue 3ToM 3amauv Ha
yrayOJnE€HHOM YPOBHE M3YUYEHUS MpeIMeTa MpeInoiaraeT peaan3aiuio TaKuX IeeH,
KakK:

e (QopMmupoBaHUE TPEACTABICHUN: O MaTEpUATBLHOM €AUHCTBE MHpA,
3aKOHOMEPHOCTAX W MO3HABAEMOCTH SIBJICHUW MPUPOJIBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beayled poiau B oOecleyeHuu
YCTOMYMBOIO Pa3BUTHUS YETOBEUYECTBA: B PEIICHUU MPOOIJIEM IKOJIOTHUECKOM,
DHEPreTUYECKOM U TMHIINEBOM O€30MaCHOCTU, B Pa3BUTHUM MEIUIIMHBI,
CO3/IJaHUM HOBBIX MAaTEPHUaIOB, HOBBIX UCTOUHHKOB PHEPTUH, B 0OCCIICUCHUN
palMOHANIBHOTO MPUPOIONONIB30BAHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U
oOmmel KyJIbTyphl 4YeEJIOBEKa, a TakKKe OHKOJOTHYECKH OOOCHOBAHHOTO
OTHOUIEHHUS K CBOEMY 3JI0POBBIO U IPUPOJHOMN CPELE;

e OCBOCHHME CHCTEMBI 3HAHHH, JIEKAIIUX B OCHOBE XUMUUYECKON COCTABIISIOLIEH
€CTEeCTBEHHO-HAYUYHOU KapTUHBI MUpa: (PyHIaAMEHTATbHBIX MOHITUH, 3aKOHOB
Y T€OpUU XMMHH, COBPEMEHHBIX NMPEACTABICHUN O CTPOCHHMM BEIIECTBA HA
PAa3HBIX YPOBHSIX — aTOMHOM, MOHHO-MOJIEKYJIIPHOM, HaAMOJIEKYJISIPHOM, O
TEPMOJVMHAMUYECKUX W KHUHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS
XAMHUYECKUX PEAKLHI, O XUMUYECKOM PABHOBECHUU, PACTBOPAX U TUCIIEPCHBIX
cucremax, 00 O0IUX HAYYHBIX TPUHIIUIIAX XUMAUYECKOTO ITPOU3BO/ICTBA;

e (opmupoBanue y oOy4JaroImXxcs OCO3HAHHOTO MTOHUMaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHUYECKUX 3HAHUU [JI1 OOBSCHEHUS
KIIFOYEBBIX HJeH W TpoOJieM COBPEMEHHOM XUMHUHU, IJi1 OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUW, HMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPOY;
TPAaMOTHOTO pEIIeHUs MpoOJeM, CBA3aHHBIX C XWMHEH, MPOTHO3UPOBAHUSA,
aHaNM3a M OIEHKHU C TO3UIUN IKOJOTHYECKON O€30MacCHOCTH MOCIEACTBUI
OBITOBOM W IIPOM3BOJICTBEHHON JCATEILHOCTH YEJIOBEKa, CBSI3aHHOM C
XUMHUUYECKUM MPOU3BOJICTBOM, UCIIOJIL30BAHUEM U MEPEPabOTKOMN BEILIECTB,;



e yriyOJieHWe MPEeCTaBICHUN O HAYYHBIX METOJ/IaX MO3HAHUS, HEOOXOIUMBIX
JUTSI MPUOOPETEHNST YMEHHUN OPUEHTHPOBATHCS B MUPE BEIIECTB U OOBSICHEHUS
XUMUYECKUX SIBIICHUM, HMMEIONIMX MECTO B TPHUPOAE, B MPAKTHUECKOU
JeSATEeITbHOCTH U MTOBCEHEBHOM KU3HHU.

B nnane peanuzanuu nepBoodepeHbIX BOCIUTATEIBHBIX U PA3BUBAIOIINX (PYHKITUH
LEJIOCTHOM CHUCTEMBI CpeaHEero oOmero oOpa3oBaHMs MNPU H3YYEHUU NpEeIMETa
«Xumus» Ha yriay0aEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh IPHUOOPETAIOT TAKUE TSN
U 3aJ1a4M, KaK:

e BOCMHUTaHHUE YOCKIAEHHOCTHU B MO3HABAEMOCTH SIBJICHUI MPUPOIbI, YBAKECHUS
K TMpOIECCy TBOPYECTBA B OO0JACTH TEOPETUUYECKUX U MPHUKIATHBIX
WCCJICTOBAHMM B XUMUH, dbopmupoBaHue MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHUBAIMM K OOYYEHHIO M T[IO3HAHWUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO M CAMOBOCITUTAHUIO Ha OCHOBE YCBOCHUS OOIICUETIOBEYECKUX
LICHHOCTEH;

e pa3BUTHE TO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPUYECKHX
criocoOHOocTe oOydaromuxcs, (HOPMUPOBAHHE Y HHUX CO3HATEIBHOIO
OTHOIIEHUS K C€aMOOOpa30BaHUIO M HEMPEPHIBHOMY O0Opa30BaHUIO Kak
YCIIOBUIO YCIIEUTHOW MPO(PECCHOHAIBHON M OOIIECTBEHHOM IESTEIBHOCTH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/IOPOBBIO M IIOTPEOHOCTH B 37J0POBOM
oOpa3ze X13HH;

e (opMupoBaHue yMEHHMII W HaABBIKOB pPa3yMHOTO MPHUPOIONOIL30BAHMUS,
Pa3BUTHE DKOJOTUYECKON KYJIbTYphI, TPHUOOPETEHHE OMBITa OOIIECTBEHHO-
IOJIE3HOM DKOJIOTMYECKOMN JAEATEIBbHOCTH.

OOmiee 4ncI0 YacoB, MPEAYCMOTPEHHBIX ISl U3YYCHHUS XUMHU Ha YTIIyOJICHHOM
YpOBHE cpeaHero oomiero odpa3zoBanus, coctaBisieT 204 gacos: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelto).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHKE OPraHUYECKON XUMUU, MPEICTABIIEHUE O MHOT000pa3uu
OpPTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX. TUIbI THOPUIU3AIMKI ATOMHBIX OpOUTANIEH yriepoa.
Mexanu3Mbl  00pa3oBaHHS KOBAJIGHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopus cTpoeHMsT oOpraHvdeckux coeauHeHuit A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAMHEHUU. MOJeKyIsipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buuabl W30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIE AP HEKTH B MOJIEKYJIaX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEKThI).

[IpeacraBnenne o KilaccupuUKaMK OpraHuyeckux BeniecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranumdeckux coenuHenuid (IUPAC) u TpuBuanbHble Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiacCcU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MpPEeBpallCHUN:
O3HAKOMJIEHUE ¢ 00pa3liaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpeBaHUU (TUIaBJICHUE,
OoOyIfiMBaHWE W TOPEHHE), KOHCTPYMPOBAHHUE MOJENEH MOJEKYJl OpraHu4eCcKuX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o0ImIas ¢popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIN alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTtanel yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA AaJKAHOB: PEAKIMU 3aMELICHUS, W30MEpU3aLINH,
JETUJIPUPOBAHUS, [IUKIN3AIMU, IUPOJIN3a, KPEKUHra, ropenus. [Ipencrasinenue o
MEXAHU3ME PEAKINN PAJUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTy4YeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepus. OCoOOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, HUKIOO0yTaH) U OOBIYHBIX
(IMKJIONIEHTAH, IMKJIOTEKCaH) NUKIoanKkaHOB. CrocoObl MOTy4YeHUsI U IPUMEHEHUE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosioruueckuil psii ajgkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJI AIKCHOB, SP>-TUOpH AN3ALIMS
aTOMHBIX OpOuTalield yriaepona, o- U m-cBsizu. CTPyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakUuu IPUCOCIWHEHHUS, 3aMELICHHUS B O-TOJIOKEHUE IIPU JIBOMHOW CBS3H,
noauMepu3auu 1 okucieHus. [lpaBuno MapkoBHuKkoBa. KauecTBeHHbIE peakuu
Ha JIBOMHYIO CBs3b. CIIOCOOBI MOJyYCHUSI U IPUMEHEHHUE aJTKEHOB.

Ankaauensl. Knaccudukanus ankaaueHOB (CONPsKEHHBIC, N30JIUPOBAHHEIE,
Kymyauposantwle). OCOOEHHOCTU JIEKTPOHHOTO CTPOCHUSI U XUMUYECKUX CBOICTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoenunenue. [lonnmepu3zanns conpskEHHBIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHNE aJTKaUeHOB.

Ankunbl. ['omonorudeckuil psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
M30MepHUs. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ aJIKUHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIMU ITPUCOCIUHEHNUS, TUMEPU3ALUA U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCTTOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJTKWHOB.

ApomaThdeckue YrieBoaopoasl (apeHsl). ['omosoruueckuii psiji apeHoB,
oOmrast hopMyIia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKyJibl OeH3oma. DU3MYECKUE CBOICTBA apeHOB. XHUMHUYECKHUE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEeaKIMK 3aMeNIeHUsI B OEH30JIbHOM KOJIbIIE U
YIJIEBOAOPOJAHOM PAIMKANIC, PEAKIMA NPUCOCIUHEHUS, OKHUCJIEHHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKWIbHBIX PaJUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBLHON, aMHUHO- W HUTPOTPYIIbI, aTOMOB TajloreHOB. (OcoOEeHHOCTH
XUMHUUYECKUX CBOUCTB ctupoia. [Tomumepuzanus ctuposna. CriocoObl oTydeHus 1
IIPUMEHECHUE aPOMATUYECKUX YIIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennsliit yrosib u mpoayKTsl ero nepepadorku. CrocoOs! nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXIY Pa3IMUYHBIMU KJIACCAaMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakimu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO M CIIUPTOBOTO
pactBopa wWIENOYnd. B3auMoOaelcTBUE TUTaIOTEHAIIKAHOB C MAarHuE€M W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

DOKCIIEpUMEHTAJIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HX MPEBPALICHUN:
n3yueHue (GU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBedMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOe OOHapyKEHHE
yriiepoja U BOJAOPOa B OPTaHMYECKUX BEUIECTBAX, MOJIyYEHUE ITHICHA U U3YUCHUE
€ro CBOMCTB, 03HaKoMmJyIeHUE C¢ kKoyuekiusMu «Hedts» u «Yronby, ¢ odpasiamu
IJJACTMACC, KaydyKOB M PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJIOPOJIOB U
raJIOr€HIIPOU3BOIHBIX YTIIEBOIOPOJIOB.

Kucsopoacoaep:kaniue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CnUpPTHl. CTpoeHUE MOJIEKYNl (HA MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorudeckuil psn, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpoIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pPEAKUMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOMyYeHHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUYECKUE CBOMCTBA: pEaKIMK 3aMEILICHUS, B3AUMOAECICTBHE C OPTAaHUYECKUMHU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlis Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBieHre 0 MEXaHU3ME peakiuii HyKiIeo(pUIbLHOTo 3amelieHus. JleiicTBue Ha
opranu3Mm denoBeka. CrocoObl MOy4eHHS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
o6en3onbHOTO sifpa. Pusmueckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco6b1 mosrydenust v mpuMeHenne peromna. denondopmanbaeruaaas cMoIa.

KapOoHunbHbIE COETUMHEHUS — aJIBJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, oO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMUYECKHE CBOMCTBA abJACTHI0OB U KETOHOB: PEAKIIUU TPUCOCTAUHEHNS.
OxkucieHue anpJIeTU0B, KAYECTBEHHbIC peakiuu Ha anbaerujbl. CrocoObl
MOJIYYEHHUS U1 IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/IeNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Pu3ndeckrue CBOMCTBA
OJTHOOCHOBHBIX TMPEACIBbHBIX KapOOHOBBIX KHCIOT. BOIOpOIHBIE CBS3U MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuPUKANNU, PEAKIMU C Y4aCTHEM YTIIEBOJOPOJHOIO pajJdKaa.
OcoOEHHOCTH CBONCTB MYypaBbUHON KHUCHOTHL. [loHSATHE O MPOU3BOIAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTtaBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJIbMUTUHOBAs, OJICMHOBAsS, .JUHOJEBAs,
JuHONIeH08as KUCI0Thl. CrocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PHU3WYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpelie.

Kupswi. Ctpoenue, GpuU3NUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1iesiouHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEMpeIeTbHbBIX JKUPHBIX KUCIOT. XKUphI B IpUpo/IC.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mas xapaktepuctuka yrieBoaoB. Kinaccudukarus yrieBoaoB (MOHO-, Tu-
U rmojucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne30kcupu0o3a. Ou3NUecKue CBOMCTBA W HaxoXXAeHUE B mpupoje. PoTOCUHTES.
XUMHUUYECKHE CBOMCTBA IITOKO3bI: PEAKIIUU C YHACTUEM CIUPTOBBIX U AJIbIAETUIHON
rpynn, COUPTOBOE M MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAUCHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaOIIME U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxxnenue B ipupoje u npuMenenue. [lomucaxapuasl: kpaxman,
TJIMKOTEH U 1eiumoio3a. CTpoeHue MakpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYECTBEHHAs Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA IEIUTIOJIO3bI: TUAPOIU3, ModydeHue 3(upoB 1emumono3sl. [lousTtue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).



OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHMPTA B aJIbJIETU]] HA PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC pPEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxcunom meau(ll)), peakius rmunepuHa ¢ THAPOKCUAOM
meau(ll), XxumMuueckne CBOICTBA pacTBOpa YKCYCHOW KHUCIIOTHI, B3aUMOJEHCTBUE
pacTBopa riroko3bl ¢ ruapokcuom Meau(ll), B3aumoaeicTeue kpaxmania ¢ HOA0M,
pellieHHe DJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel U (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaep:xale OPraHnYecKne cCoeTuHeHUsl.

AMUHBI — OpraHuYecKue MpPou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHsi, HOMEGHKIATypa U (hU3NYECKue
cBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUYECKHMX aMHUHOB: OCHOBHBIE CBOMICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUWJIYH — IPEJCTaBUTENIb aMUHOB apoMaTH4yeckoro psigaa. CTpoeHue aHWJINHA.
B3aumHoe BiMsHHE Tpymnm aToMOB B MoJieKyle aHuinHa. OcCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHBbIE peakiuu Ha aHwIMH. CrocoObl
MOJyYeHUs] U TpUMEHeHHe anudartuueckux amMuHoB. [loydyeHue aHUIIMHA W3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaenbHble IPEACTaBUTEIN O
aMUHOKHUCIIOT: TJIMIMH, ajanuH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie moauMepbl. IlepBuuHasi, BTOpUYHas W TpETUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEaKLUU Ha OCNKH.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W HMX IPEBpaICHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEeBaHHH, IBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A30TCcoaepKallIre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHe OpraHMYEeCKUX
COCIMHEHUN.

BricokoMoJ1eKyJISIpHbIE COeINHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMEp,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3ALMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALMS Y TTOJIMKOHCHCALIHS.

[TomumepHble wmatepuansl. [lmacTMaccbl  (MONMMATUIIEH, MOJUIIPOIIUJIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTanueHOBBIN, XJIOPOTIPEHOBBIN, H30TIPEHOBBIN) U CUITUKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, MIEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CIEUHUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3IaraeMple MOJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl HM3yYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcCC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJBHBIX 3a7ad 1o Teme «Pacrno3HaBanue
IJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIspHOH (OpMYyJbl OPraHUYECKOro COEAMHEHHS I10
MacCCOBBIM JOJIIM 2JIEMEHTOB, BXOJAIINX B €I0 COCTaB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJibl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH H/UIM HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOM (POPMYJIbI OPraHMYECKOrO BEIIEeCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs], ONpeAeSeHUE J0IH
BBIX0J1a MPOAYKTA PEAKIUU OT TEOPETUUECKU BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanus MeXNpeaMETHBIX CBS3EH NMPU U3YYEHUH OPraHUYECKON XWMHH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaKk M IIOHATUH, HPUHATBIX B OTAEIBHBIX NPEIMETAX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukauus, HaOIIOJCHUE, H3MEPEHHE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepusi, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJIA,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (DU3MYECKUE BEIUYUHBI, €IUHUIIBI W3MEPEHHS, CKOPOCTh, IHEPrus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKJICUHOBBIE KHCIIOTHI,
(bepMeHTHI.



['eorpadusi: moie3HbIe HCKOMaeMbI€, TOTUIHBO.
TexHOmorusl: TNHILEBbIE NPOAYKThI, OCHOBBI PANMOHAIBLHOIO IHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siAep. XUMUYECKHUM 3neMeHT. M3otomnbel. CTpoeHue
ANIEKTPOHHBIX O0OJOYEK aTOMOB, KBAHTOBBIC YKCIIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHHU. ATOMHBIE opOuTanu. Kinaccudukamnuss XuMHIecKrX 3JI€MEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DOnexkTpoHHbIE KOH(PUTYypaIIMK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOIO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBIC KOH(MUTYypallui HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHA U llepmonnueckoil CHUCTEMBI
XUMHYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpUENM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MIPOCTHIX Y CJIOKHBIX BELIECTB 10 TPYIIIAM U IEPUOAAM. JHAUEHUE IEPUOTUYECKOTO
3akoHa [[.1. Menpeneena.

XuUMHUYECKass CBSI3b. BHAbBI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrus U JJuHA CBA3U. [10JIsIpHOCTH, HATTPABIEHHOCTH U
HAChIIIAEMOCTh KOBAJICHTHOW CBsA3u. KpaTHbeie cBsa3u. BonoponaHas CBs3b.
MexmoneKyIsspHbIe B3aUMOJCUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUI
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBieHne 0 KOMIUIEKCHBIX COeAMHEHUAX. COCTaB KOMIUIEKCHOTO HOHA!
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE 0 KOOPJAWHAIIMOHHOW XUMUH.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucnepcHeix cucremax. Mctuaueie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIUA PACTBOPOB:
MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpauus. HaceieHnusie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHucTamnoruaparsl.

Knaccuduxaiys 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. TpHUBHABHBIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanus XuMU4ecKUX peakluii B HEOPraHMUECKOH U OpraHu4ecKou
XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUHU TIPU XUMHYECKUX peakmusiX. TermnoBbie 3Q(PEKTh XUMUUECKHX PEaKIIUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpPATHUMBIC peaKIMu. XUMHUYeCKoe paBHOBecue. KoHcTanTa
XUMHYECKOTr0 paBHOBecHUs. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEIECTB, YYaCTBYIOIIHNX B
peakuuu. [punuun Jle [larense.

OnekTponutuueckass auccormanus. CuwibHble U CIa0ble BJIEKTPOIUTHI.
Crenenp aucconmanud. Cpena BOJHBIX PACTBOPOB: KHCIIOTHAs, HEUTpaibHAasd,
nienoyHas. Bomopoausiii mokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBUTENb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHHS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOIIU3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
pa3oKEeHUE TNEpPOKCHAAa BOJOPOJA B TMPHUCYTCTBUM KaTaln3aTopa, MOJIEIH
KPUCTAUTNYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/eieHre
Cpeapl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, HU3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonoxenne HemeTauioB B [lepnoanyeckoi CucTeMe XUMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa u 0COOCHHOCTH CTpoeHUsS uX aTomMoB. Du3MUecKue CBONCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAIIOB (Ha MpUMepe KUCIopoa, cepol, pocdopa u
yrieposa).

Bonopon. Ilonydyenue, guznueckre M XUMHUUYECKHE CBOMCTBA: PEAKIUU C
METaJUIaMU U HEMETAJUIaMU, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ npuibl. TommBHBIE
DJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOdydeHus, (GU3NYECKUE |
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOpOAbI. BaxkHeuIne KUCIOpOaCOAEPKAIINE
COCIMHEHUs TrajgoreHoB. JlabopaTopHble M MPOMBINIIICHHBIE CIIOCOOBI MOJYYCHUS
rajgoreHoB. [[puymeHenune rajJoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
Kucaopoaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. HaxoxpaeHnwme B TpUpOAE, CIOCOOBI TOJYYCHHS, (PU3NUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepsl(V1). CepHucTas u cepHasi KUCTOTHI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJMHEHU .

A3zor. Haxoxnenue B mpupojie, CHocoObl MONdydeHus, (punyeckue u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHenune azoTta
U €r0 COeIMHEHHUI. A30THBIE yI0OpEHHUS.

®ochop. Haxoxnenwe B mpupojie, CHOCOObl MONydeHUs, (U3UUYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ comu. [lpumenenue ¢ocdopa u ero coemuaeruit. PocdopHbIe
yao0OpeHus.

VYrinepoa, HaxoXIeHUE B NOpUpoje. AJUIOTPOINHBIE  MOJIUDPUKAIUU.
duznyeckre W XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIIECTB, 0OPa30BaHHBIX YIVIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupone, crnocoObl MOJIy4eHHs, (PU3HUECKHE U
xumuyeckue cporctBa. Oxcun kpeMmuusi(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHue, BUIBI CTEKIIA.

[Tonoxenne MetamoB B Ileprnoandeckoil cucteMe XUMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX O00JIOYEeK aToMoB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOIIue  CcrnocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAITYPTHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrocoObl 3amUTHl OT
KOpPpO3UH.

Oo6mast xapakrepuctruka MetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii n kanuii: nonydenue, Gu3nuecKkue 1 XuMUYECKUe
CBOMCTBA, IPUMEHEHHUE IPOCTHIX BEMIECTB U UX COCAUHEHUM.

O6mast xapaktepuctuka metamioB |lIA-rpynmer I[lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHE U
XUMHUUYECKUE CBOMCTBA, INPHUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUH.
XKécTkocTh BOJBI U CIOCOOBI €€ yCTpaHEHMUS.

AJroMuHUI: noyydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdorepHbIe CBOWCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmasi xapakTepucTuka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[Ieproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKnue U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHuil. OKCupl,
ruapokcusl u conu xeneza(ll) u sxenesa(lll). [Tonydenne u npuMeHeHne xKenesa u
€ro CILIaBOB.

Pu3nYECKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHUE MEJIU U €€ COCUHEHHUIA.

[Muuk: momydyeHue, GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [[puMenenune
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W HX MPEBpaICHUM:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJE, M3Y4YEHUE KOJUIEKIMU «MeTalibl W CIUIaBbD», B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IeJ104Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJa
M KaTUOHBI METAJJIOB, B3aWMOJICHCTBUE THUIAPOKCHUIOB AJTOMUHHUS U LHHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U dochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUSA M KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYMBOTO pa3BUTHUs yeioBedecTBa. [lonsTue
O HaYYHBIX METO/IaX MO3HAHUS U METO0JIOTUU HAy4YHOTro uccieaoBanusa. Hayunbie
MPUHIUIBI OPTaHU3AlUN XUMHYECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJYYEHUs] BaXKHEUIIMX BEIIECTB (Ha MpUMeEpe MPOU3BOACTBA aMMHUaKa, CEPHOU
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYYEHNS METAJIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbl U €ro nociaeAcTBus. Poib Xxumuu B
o0ecTieueHU N YHEPTeTUIECKON OE30ITaCHOCTH.

Xumusg U 300pOoBbe 4enoBeka. JlekapcTBeHHwblie cpencrtBa. [IpaBuia
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHN B pa3BUTUN MEIULIMHBI.

XUMHMSI THIIKA: OCHOBHBIC KOMITOHEHTHI, TUIEBbIE J00aBKu. Poib Xxumun B
o0ecrieueHnH MHUIIEeBOM 0€30MaCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. bertoBas xumms. [IpaBuia
0€301acCHOr0 UCIIOIb30BaHUs MpenapaToB OLITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

XuMusl B CTPOUTEIBCTBE: BXKHEHIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03sicTBe. OpraHu4yeckrue 1 MUHEpaJIbHbIE yI00pEHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTe€pUalibl, KPAaCKH, CTEKJIO, KE€paMHUKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuétel: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEUIECTB, MACChHI
(00BéMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIINH, €CITU OJHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTa PEaKIMU, €CJIU OJTHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MAacCcoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOM M MOJIIPHON KOHLIEHTPAILIMK BEIIECTBA B
pacTBOpE, AOJIH BBIXOIA MPOIYKTA PEAKIIUHA OT TEOPETUUECKU BO3MOMKHOTIO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  HU3YyYEeHUHM oOmed
HEOpPraHU4ecKoM XuMHUM B 11 Kilacce oCylIecTBIIETCS YEpe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK U MOHSITHM, MPUHATHIX B OTIEIbHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: ABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(PuKaius, MepuoaudHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICITMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
TeNno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJCalbHBIM Ta3, (Quznueckue
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomnorus: kierka, opranusM, 3KocucTema, onocdepa, MeTadboIM3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOJbI, HYKJIEUHOBBIE KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B DKOCUCTEMAX.

['eorpadusi: MuHepabl, TOPHBIE TOPO/IbI, MOJE3HbIE UCKOIMaeMble, TOILIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAS
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIUE: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTH 1IN U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TMpeaMeTa «XHMHUS»  OTPAKAIOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
O0Oy4Jaronuxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOECHUA TMpeaMeTa «XUMHUSD»  OTPAKaAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOy4Jaronmxcs B MpoLiecce peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUSI 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBAXKEHUSI K 3aKOHY W IPABOIOPSJIKY;

MPEACTABICHUS] O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MPOEKTOB, PEIICHUU YYCOHBIX U MTO3HABATEIBHBIX 33/1a4, BHINOJHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YY€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAOJNIOACHUN, KPOIOTIMBBIX  DKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

MHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U OCIEAYIOIIEM aHAIU3E
uH(OpMAITUH O MTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUN
MOCTYIIKOB;

4) popMuUpoOBaHUSA KYJIbTYPbI 310POBbS:

NMOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3HUYECKOMY M
MICUXUYECKOMY 3710POBbIO;

cOOIO/IeHUs TpaBUiI O€30MacHOro OOpalleHusi ¢ BeIIeCTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYAOBOMH JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TPAaBWJI WHIWBHAYATHHOTO ¥  KOJUJICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BaTENbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM MW APYrUX BHJAX
NEeSATEeTbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Y4YacTHE B PEHICHUM MPaKTUYECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

HMHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHHUI0 Mpodeccuil pa3inyHOTrO poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS NPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIOISIM TpyAa U pe3yibTaTaM TPYJAOBOU JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyayuieil mpodeccur U peaau3aluu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIIEHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHMMAaHUS TJIOOAJTBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIOIB30BAHUS JOCTIKEHUNW XUMHH  JIsI
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BPEHN OKPYKAKOUIEH
IPUPOJTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
IIOCJIEACTBUS NPEANPUHUMAEMBIX TEUCTBUN U MPEIOTBPAILATD HX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
NPAaKTHUKE, CIOCOOHOCTH M YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTUU
xeMohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOLIECTBEHHON NIPAKTUKH;

NOHUMAaHUsl CIHeUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poiid B
(GOpMHUPOBAHMN PALMOHAJIBHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpY)KarolleM MHUpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pEeleHUU MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH I  COBPEMEHHOH
LUBWIN3ALMK: B €€ TYMAaHUCTUYECKON HAIIPABICHHOCTH U BaXKHOU POJIA B CO3JaHUU
HOBOW 0a3bl MaTepualbHON KyJIbTYpbl, B pELIEHUU TJ0O0ANbHBIX MpPOOIEM
YCTOMYMBOT'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON H
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUHM MEAMIMHBI, OOECIIEUEHHUH YCIOBUMN
YCIIELLIHOTO TPYZa U 3KOJIOTUYECKU KOM(POPTHOM JKMU3HU KaXKA0T0 UjieHa 0OIeCTBa;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMaHUs CYLIHOCTH METOJOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJb30BaTh
MOJIy4aeMble 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBIICHUM OKPY>KAIOIIEro Mupa u
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHHS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIyUYEHUs TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYaLUX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN NESITENbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTAM TpyAa B paziMyHbIX cepax mpodeccroHambHOM
NEATEIIBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI



MeTtanpeameTHble pe3yabTaThl OCBOSHHUS MPOrPaMMbl MO XUMUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaYuMble 1 (GOPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTHHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa M CHEIU(HUKY METOJIOB IO3HAHUA,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
MPOILIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

yHUBEpCallbHbIe yueOHbIe NeHCTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJIsSTUBHBIC), obecrieunBaroIIe dhopMupoBaHUE (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00yJarOIITIXCS;
CIIOCOOHOCTD oOyyJarommuxcs UCIIO0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4cOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JIOrH4YecKHre JAeCTBUS:

CaMOCTOSITeIbHO  (OPMYNIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAesaTh LENU JESITEIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MMOCTABJICHHBIMU IIEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATUM M YCTAHABIMBATh WX B3aWMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTIEIbHBIX (PAaKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHUSI M KPUTEPUU HJs KiIacCUPUKAIMKU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CICJICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXXJeHHUS (MHAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BBIBOJIBI M 3aKIIOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUS UCIOJIb3YEMbBIE B XUMHUHU CHMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CMMBOJI) AJIEMEHTa, XuMU4Yeckas (popMyia, ypaBHEHUE XUMUYECKOU peaKIuu
— MPU pElIeHUH Y4eOHBIX TMO3HABATENbHBIX M TMPAKTUYECKUX 3a7ad, MPUMEHATH



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKUX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITENIBHOTO TUIAHUPOBAHUA U IPOBEIACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (popMyInpoBaTh
0000LIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAETIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
IIO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJsipHasl JIUTEpATypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE I0COOUS,
pecypcsl HTepHeTa), aHanu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEUYNBOCTB;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHSATH PA3IMYHBIE METOJbI MPHU MOUCKE H
orObope wuHpOpMalMK, HEOOXOAMMOM [JIsi BBINOJHEHHS Y4eOHbIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpelCTaBIICHUS
uH(popmanuu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MTPHU pabOTe C XUMUUECKON
uHbOpMaluel: MPUMEHITh MEXIpPEAMETHbIE ((pU3NYECKue W MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe AeHCTBHS:



3aJ1aBaTh BONPOCHI IO CYLIECTBY 00CYk/1aeMOM TEMbI B XO/1€ JUAJIOra U/ UK
JUCKYCCHUH, BBICKA3bIBATh UieH, (POPMYIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMIOJTHEHUHT
XUMHYECKOTO JKCIIEPUMEHTA, TPAKTHUECKONH pabOThI MO0 MCCIICJOBAaHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMyITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IMPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIE Y4eOHbIe 1elCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYILIECTBISATh CBOK IO3HABATEJIbHYIO
NESATENIbHOCTD, ONpezensds €€ Ielu W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpU
BBITIOJTHEHUU YYEOHBIX U HCCIENOBATENIbCKUX 3a]ay, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIA CcrOcO0 HX pemeHus ¢ y4€TOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBIISITh CAaMOKOHTPOJIb JESTEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ybTaThl OCBOCHUS MPOTPAMMBI IO XUMHUH Ha YTiyOJIEHHOM
YPOBHE Ha YpPOBHE CpeAHEro o01iero o0pa3oBaHusl BKIIOYAIOT Clieuu(pruuecKue as
y4eOHOTO mpeaMeTa « XMMUs HayYHbIE 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHHIO, UHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS M TPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYAIMAX, CBAI3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE PEe3yJIbTaThl MNPEACTABICHBI IO TrOJaM
V3y4CHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «Opranuyeckas XuMUS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPraHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBON 0€30MacCHOCTH, B PAa3BUTUM MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn palOHATILHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIMIECH KYJIbTYpPHI
YEJIOBEKA, a TAKKE IKOJIOTHUESCKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3I0POBBIO
Y TIPUPOJIHOM CPENE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE MTOHATHUS — XUMHUUECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboylouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKENIET, GQyHKIUOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M MPOCTPAaHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOAOPOJIBbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akoH J[. VM. MenneneeBa, Teopusl CTPOEHUS OPraHUYECKHUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MUPOBO33PECHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUUYECKHUX SIBJICHUI; TPEJICTABIICHUS O
MEXaHM3MaxX XUMHUYECKUX pEakIui, TEePMOJUHAMHYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX X IPOTEKAHMsI, O B3AMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTi, opueHTantsl | u Il pona);
(bakToJIOTHYECKUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTHYECKOU
JIeATEeIIbHOCTH YEJIOBEKA, OOIIUX HAYUHBIX MPUHIIMIAX XUMAYECKOTO MPOU3BOACTBA
(Ha mpuMepe MPOU3BOICTBA METAHOJA, TEPepadOTKH HEDTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHSATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIUHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECCKUX
BEIIIECTB;

COCTaBJISAITh YPaBHEHHSI XUMHYECKUX PEaKIMM U PacKphIBaTh MX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHUM  MOCPEACTBOM  COCTaBIICHUS
AJIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



W3TOTABIMBATH MOJIEIN MOJIEKYJl OPTaHUYECKUX BEIIECTB JJISI WIUTFOCTPAINH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,

c(hOpPMHPOBAHHOCTh YMEHUW: yCTAHABIMBATH MPUHAIC)KHOCTh M3yYEHHBIX
OpraHMYECKUX BEHIECTB IO HX COCTaBYy U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoAuTh TpUBHAIBHBIC HA3BAaHUS I OTICIHHBIX
IPEICTABUTENICH OPraHUYECKUX BEIIECTB (3THIEH, alleTWIEH, TOJIYOJ, TJIMLEPHUH,
ATWICHIJIMKOb, (eHos, (QopMaibIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3H B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. BytiepoBa 1y 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHHE, (PU3HUECKHE
U XUMHUYECKHE CBONCTBA THUIMYHBIX TMPEACTABUTENICH pPa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIECTB: AJTKAHOB, IIUKJIOAIKAHOB, AJIKEHOB, AJIKA/IUEHOB, aJTKUHOB,
apoOMaTUYECKUX YTJIEBOJOPOJOB, CIUPTOB, aJIbJIETUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAMHEHUN U AMHUHOB,
AMUHOKHUCIIOT, O€NTKOB, yIJeBOJOB  (MOHO-, JHU- ©  TOJIUCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAYy HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh yMEHHUS TMOATBEPKJIATh HA KOHKPETHBIX IpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M -CBSI3H1), B3AUMHOTO BIIUSTHHSI aTOMOB
¥ TPYII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
CBIPbs (HEPTh, MPUPOTHBIN Ta3, YTOJIb), CIOCOOBI €r0 IEPepadOTKH U PAKTUIECKOE
MpUMEHEHUE TIPOYKTOB MEPEpadOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNA O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUHU, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHSI PUMEHSITH OCHOBHBIE OTIEPAIlUU MBICIIUTEIHLHOM
NEeATETbHOCTH — aHAIW3 U CHHTE3, CpaBHEHHE, 000OIIeHWEe, CHCTeMAaTHU3aIuIo,



BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YUYEHHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3h XUMUYECKUX 3HAHHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHPA,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPO/LY;

c(hOpMHPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiaM
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJJMYECTBEHHOM CTOPOHBI: PACUYEThl MO HAXOXKACHUIO XUMHUYECKON (HOpMYIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TMO3UIMH  HDKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS ~ OBITOBOM U
MPOU3BOJICTBEHHOH JCSATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHbIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPElIeHUN mpolaeM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEM;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJUTH
XUMHUYECKUU JKCIEPUMEHT (MOJyYeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOACHUEM TPABHII
O6e3omacHoro oOpameHusi ¢ BeHleCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHUEM,
dbopMynupoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIOJIaTh MPaBHJIa KOJIOTHUYECKH I1eJIeCO00Pa3HOT0 TOBEJACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOTO JIEMUCTBUS HaA JKUBBIE OPTraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIIECTB, TOHUMAs cMbICH TTokazareis [1JIK;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4yHas U y4eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nH(popMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMHUUYECKYIO0 HH(POpMaIIHIo, TepepadbaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OOIas ¥ HeopraHudeckas
XUMUSD OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI U OO KyJbTypbl 4YElIOBEKa, a TaKke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOTHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMHUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa aTtoma, S-, P-, d-aToMHBIE OpOWTANIM, OCHOBHOC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpHAM3alusl aTOMHBIX oOpOuTanel, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJICHTHas, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKas peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JUCCOLMAlMs, CTENEHb JUCCOLMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AIEKTPOJUTHUYECKON TUCCOLUALMNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTU
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HA aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJISIPHOM YpPOBHSIX;
MPEACTABICHUS] O MEXaHM3MaX XUMUUYECKHUX pEaKlHi, TEePMOJWHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHUHU,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM MCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHUIECKUX
BEIIECTB B OBITY W NPAKTUUECKON MESATEIBHOCTH YEJIOBEKa, OOIIMUX HAy4YHBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
ONMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALCHU;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJIB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUH  XHMMUYECKHUX  PpEaKLUH,
cuctematudeckyto HomeHkatypy (IUPAC) u TpuBHuanbHble Ha3BaHUS OTIAEIBHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJIEHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSIX, BUJ XUMHUYECKOM CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuyecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemeETkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KJIACCU(UIIMPOBATH: HEOPTraHUYECKUE BEIIECTBA
M0 UX COCTAaBY, XUMUYECKHE PEAKIIMU MO PA3IMYHBIM MPU3HAKAM (YHCITY U COCTABY
pearupyromux BeIleCTB, TEIUIOBOMY 3(P(EKTy peakiui, U3MEHEHHUIO CTeleHEen
OKHCIICHUSI 3JIEMEHTOB, OOpaTUMOCTH, YYaCTHUIO KaTajau3zatopa H JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS U KPUTEpPUU IS KiIaccupukamu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI MIEPUOIUYECKOTO 3akoHa J1.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHX 3JJIEMEHTOB IIE€PBOrO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucrembl .M.  MenneneeBa, uUCOONB3yS  TMOHATHSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanu», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKHE COCTOSHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX AJIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenaeneeBa, BaJJEHTHbIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUSI X
AIIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKUE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'E€HETUYECKOW CBSI3M MEXKJY HEOPTaHUYECKMMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS JICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuii MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMW  THUAPOJIW3a;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX HHEPreTHUECKUX XAPAKTEPUCTHUK, XapakKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jecTeuil (mpuniui Jle [larense);

chOPMHPOBAHHOCTh, yMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIUH,
JeXKale B OCHOBE MPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUIBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
NPUMEHEHUSI HEOPTaHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SBJICHUU MpUPOABl — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSATh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aMMOCBSI3b XMUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJsl BEIIECTBA B PAaCTBOPE» U «MOJIAPHAs KOHIEHTPAIUS;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEIMEHbIO JUCCOIMAlMM; Macchl (00bEMa, KOJIMYECTBA BEIIESCTBA)
MPOAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJE pacTBOpa C
ompeeIEHHOW MacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT mpuMecH ); JOTU BhIXO/a MPOAYKTA PEaKInK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIPHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPKACHNUE KaueCTBEHHOI'O0 COCTaBa HEOPraHWYECKUX BEIIECTB, ONpe/eIeHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIINBID HWHIWKATOPOB, H3YyUYCHHUE BIUSHUS
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Metawey u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1ab0paTOpHbIM
o0opynoBaHueM, GOpMYyIUPOBATH IETh UCCIEOBAHUS, IPECTABISATH B Pa3INIHON
dbopme  pe3ynbTaThl  OKCIEPUMEHTA, AaHAIM3UPOBaTh W  OLEGHUBATh WX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocyJIol M j1abopaTopHBIM OOOpYAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBHM C HHCTPYKIUSIMH IO BBINOJHEHUIO JTa0OPATOPHBIX XUMHYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA KMBBIC OPTaHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(hOpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIATHh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHAas
JauTepaTypa, CpecTBa MaccoBoi nHGopmaiuu, aTepHeT u Apyrue), KpUTHUECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, TepepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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KapOonunbHbie coeAMHEHUS: albIeTHIbI 1

bubnunorexa LIOK

3.2 keToHbl. KapOoHoBbIe KUCT0THL. ClI0KHBIC 21 https://lesson.edu.ru/04/08
a¢upsl. XKupbr
bubnunorexa LIOK
3.3 YTIIeBOz! 9 https://lesson.edu.ru/04/08
Hroro no pazneny 41
Pa3znen 4. A3oTcoaepikaniue oprannyecKkue coeIuHeHus
bubnunoreka LIOK
41 A LA .b 12
MHHBL AMIHOKHCTOTBL. bEKH https://lesson.edu.ru/04/08
Uroro no pazaeny 12
Paszgea S. BoicokomoJieKy/JIsIpHbIE COeIMHEHUSA
51 BricokoMonekynsipHbIe COSIMHEHHS 6 ]t?tl'/[lrinlplllce): zse;(r?.;jgi 104/08
Hroro no paszneny 6
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102
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11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atoma. [lepuoanueckuit 3aKoH
1.1 u Ilepuoanueckas cHCcTEMa XUMHYECKHAX 9 buGnuorexa LIOK
' P https://lesson.edu.ru/04/08
sneMeHToB [. 1. MenneneeBa
19 Crtpoenue BemiecTBa. MHOrooOpasue 11 1 bubnnorexa [JOK
' BELIECTB https://lesson.edu.ru/04/08
bubmuoreka [IOK
1.3 X 19 1 3
HMITACCIie peatdinit https://lesson.edu.ru/04/08
Hroro no paszneny 39
Pasnen 2. Heoprannueckasi xumusi
bu6nmorexa LIOK
2.1 H 31 1 3
eMETAILIbL https://lesson.edu.ru/04/08
bu6mmoteka IIOK
2.2 M 23 1 2
CTaLIbl https://lesson.edu.ru/04/08
Hroro mo pazneny 54
Pa3nen 3. XuMus 4 :XKU3Hb
31 MeToibl TO3HAHUS B XUMUU. XUMUS 1 9 bubmuoreka [{OK
' KHU3Hb https://lesson.edu.ru/04/08
Hroro no paszneny 9
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OBIIEE KOJIMYECTBO YACOB I1O

102
I[TPOTPAMME



IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosnuyectBo 4yacos
Ne JIeKTPOHHBbIE HU(PPOBHIE
n/n Tema ypoxa Bcero Kourporbibie  Ipaxrireckie o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
IIpenmeTt u 3HaYEHUE OPraHUYECKON
1 XUMUH, [IPEICTABICHUE O 1 bubnuorexa [JOK
MHOT000pa3uy OPraHuYeCKUX https://lesson.edu.ru/04/08
COCIMHEHUN
DNEKTPOHHOE CTPOEHUE aToMa
9 yriaeposaa (0OCHOBHOE U BO30YKIEHHOE 1 bubnuorexa [JOK
cocrosiHus). BanenTtHbie https://lesson.edu.ru/04/08
BO3MO>KHOCTH aToma yriepoja
XuMHYeckas CBSI3b B OpraHU4YeCKHX
3 coenqnMHEHUIX. MexaHn3MBbI 1 bu6mmoreka [JOK
00pa3oBaHMs KOBAJICHTHOU CBSI3H, https://lesson.edu.ru/04/08
CrocoObl pa3pbiBa CBsI3EH
4 Teopus cTpoeHHs OpraHMYECKUX 1 bub6nuorexa [IOK
coenuaenuit A. M. bytnepoa https://lesson.edu.ru/04/08
Bunel nsomepun: cTpykTypHas,
5 IIPOCTPAHCTBEHHAs. JIEKTPOHHbBIE 1 bubnnorexa [JOK
3P PEKTH B MOJIEKYJIaX OpraHMYeCKHX https://lesson.edu.ru/04/08
COCIMHEHUN
[IpencraBnenue o KIacCUPUKAINA U
6 CHUCTEMATHUYECKasi HOMEHKIJIATypa 1 Bubmrorexa LIOK

(IUPAC) opraHn4eckux BEIICCTB

https://lesson.edu.ru/04/08
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7 Knaccudukanus peakiuii B bubnmoreka [JOK
OPraHMYEeCKOU XUMHUH https://lesson.edu.ru/04/08
CucremaTtu3anus 1 0000IICHUE bubmuorexka [JOK

8 y
3HAHUI 110 TEME https://lesson.edu.ru/04/08
AJIKaHbI: TOMOJIOTUYECKUH PS/I,

9 obmas popmyiia, HOMEHKIATYpa U bubnnoreka [JOK
M30MEPHs, FIIEKTPOHHOE U https://lesson.edu.ru/04/08
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT

10 ®du3nuecKue 1 XUMHYECKHE CBOMCTBA bubnmoreka [JOK
AJIKaHOB https://lesson.edu.ru/04/08
Haxoxenue aakaHoB B IIPUPOJIE.

11 CrocoObI MOTYYCHHUS U 1T I:/IMpeHeHI/Ie bubmorexa OK

i P https://lesson.edu.ru/04/08
AJIKaHOB
[ukoankansl: obmas popmya,
HOMEHKJIATypa U U30MEepHs,
12 0COOCHHOCTH CTPOCHUS M XUMHUYICCKHUX bubmorexa HOK
. P https://lesson.edu.ru/04/08
CBOICTB, CITOCOOBI OJTyYEHUS U
pUMEHEHUE
Pemenne pacu€THbIX 3a/1a4 HA
OIpEeIETICHUE MOJIEKYJIIPHON
OPMYJIBl OPTaHUYECKOTO BEIIeCTBA
13 20 I1)\/121200131,IPM JIOJISIM aTOMOB bubnmorexa LHOK
https://lesson.edu.ru/04/08
AJIEMEHTOB, BXOJSIIIIUX B €70 COCTAB.
Cucrematu3zanus u 0000IIeHHE
3HAHUU 10 TEME
AJKEHBI: TOMOJIOTHYECKHH PsijI,
bu6mmorexa [JOK
14 obmas popmyia, HOMEHKIATYpa,

SJICKTPOHHOC U MPOCTPAHCTBECHHOC

https://lesson.edu.ru/04/08
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cTpoeHue Monekya. CTpyKTypHas U
LUC-TPAHC-U30MEPHUs AIKEHOB

®du3nYeCcKue U XMMUYECKHUE CBOMCTBA bubmuorexka [JOK

15
ankeHoB. [IpaBriio MapkoBHHKOBA https://lesson.edu.ru/04/08

16 CrniocoOblI MosTy4eHus U IpUMEeHEHUe bubmmoreka [JOK
AJIKEHOB https://lesson.edu.ru/04/08
[IpakTuueckas padora Ne 1 o reme

17 "I[TonyuyeHue dTUICHA U U3yYEHUE €TI0 bubmmorexa [IOK

3 i | YA https://lesson.edu.ru/04/08
CBOICTB
Pemenne pac4€THbIX 3a1a4 HA
18 oTpeieIIeHUEe MOJICKYIISIPHOM bubmmorexa [IOK
pedl P https://lesson.edu.ru/04/08
(hOpMyJITBI OPraHUIECKOTO BEIIECTBA
ATKagueHsl: COnpsKEHHbIE,

19 M30JINPOBAHHBIE, KYMYJIHMPOBaHHBIE. bubnunoreka [JOK
Oco6eHHOCTH JIEKTPOHHOTO https://lesson.edu.ru/04/08
CTPOCHUS

20 XHUMHYECKUE CBOMCTBA COMPSHKEHHBIX bubnunoreka [JOK
JUEHOB https://lesson.edu.ru/04/08

21 CnocoObI MoTy4YeHus: U TPUMEHEHNE bubnuoteka [JOK
aJIKaJueHOB https://lesson.edu.ru/04/08
AJKWHBI: TOMOJIOTUYECKHH PsifI,
obmras hopMyna, HOMEHKIATypa,

22 SJIEKT j)HIfoeyn poCT aHCTBZI—II)HOC bubmorexa LHOK

P pocTp https://lesson.edu.ru/04/08
CTPOEHHUE MOJIEKYI, PU3NIECKUE
CBONCTBA
. bubmuorexa [JOK
23 XHUMHYECKHE CBONCTBA aJTKMHOB nosmotea 11

https://lesson.edu.ru/04/08
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24 KauectBenHbie peakiinu Ha TPOHHYIO bubnmoreka [JOK
CBSI3b https://lesson.edu.ru/04/08
o5 CriocoO0bI MOTy4eHUs U IPUMEHEHUE bubnuoreka [JOK
AJIKWHOB https://lesson.edu.ru/04/08
26 Pemienue 3amad: pacu€rel Mo bubmuoreka [JOK
YPaBHEHUIO XUMUYECKON peaKIIuu https://lesson.edu.ru/04/08
97 CucremaTtu3zanus u 0000IIeHHE bubnmoreka [JOK
3HaHUU 10 TEME https://lesson.edu.ru/04/08
ApEHBI: TOMOJIOTHYECKUH PSIJI, OOTIIast
opMyJia, HOMEHKJIATypa.
28 ?;JIEKTY OHHOE | ITPOC ypaHCTBeHHoe bubmmorexa [IOK
P pOcTP https://lesson.edu.ru/04/08
CTpOCHHE MOJICKYJ OeH301a U
TOJIyOJIa, UX (PU3NYECKUE CBONCTBA
29 XUMHYECKUE CBOMCTBA apEHOB: bubnunoreka [JOK
pPEAKINH 3aMEICHUS https://lesson.edu.ru/04/08
XUMHYECKUE CBOWCTBA apEHOB:
30 €aKIUU TPUCOETUHEHUS, OKHCIICHUE bubmmorexa [IOK
p p ’ https://lesson.edu.ru/04/08
TOMOJIOTOB OeH3011a
31 OcoO6eHHOCTH XUMUYECKUX CBOWCTB bubnuoteka [JOK
CTUpOIa https://lesson.edu.ru/04/08
Pemenne pacu€THbIX 3a/1a4 HA
32 OIpeaeIEHNE MOJIEKYIISIPHON bubmorexa LIOK
P YAp https://lesson.edu.ru/04/08
(GhOpMyYJITBI OPTaHMYECKOTO BEIIECTBA
33 CriocoObI oNTy4eHus U IpUMEHEHUe bubnmoreka [JOK
apeHoB https://lesson.edu.ru/04/08
I'enetuueckas CBS3b MK
Y bu6mmoreka [{OK
34 pa3IMYHBIMU KJIaccaMu

YTJIEBOJIOPO/IOB

https://lesson.edu.ru/04/08
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Pacuérbl o ypaBHEHUSIM XUMUYECKHUX

35 eaknuii. CucrtemaTusamnus u bubmmorexa [IOK
peaKiy. . 8 https://lesson.edu.ru/04/08
000011IeHrE 3HAHU I10 TEME

36 IIpuponnsiii ra3. IlomyrHbie bubnuoreka [IOK
HE(TSHbIE ra3bl https://lesson.edu.ru/04/08

37 KaMmeHHbIi yroyib 1 TpOIYyKThI €r0 bubnnoreka [JOK
nepepadoTKu https://lesson.edu.ru/04/08
Hedtb 1 criocoOs! e€ nepepaboTKHy.

38 [IpumMeHeHne MpoyKTOB MepepadboTKu bubmmorexa [IOK

P ponyx pep https://lesson.edu.ru/04/08
He(TH
I'eneTnueckas CBA3b MEKIY

39 A3JTUIHBIMU KJIaCCaMU bubmmorexa [IOK
P https://lesson.edu.ru/04/08
YIIIEBOIOPOIOB
l'anorenonponsBoHbIE

40 YIJI€BOJIOPOIOB: ANEKTPOHHOE bu6nuorexa [IOK
CTPOEHUE; PEAKIIUH 3aMEILICHUS https://lesson.edu.ru/04/08
rajoreHa
JlelicTBue mIien04Yel Ha

41 raJIOreHIIPOU3BO/IHBIE. bub6nuorexa [IOK
B3anMonelicTBrEe TUTaoreHaJIKaHOB C https://lesson.edu.ru/04/08
MarHueM U IUHKOM

42 CucremaTtu3anus u 0000IIeHNE bubnmoreka [JOK
3HaHUM 1o pazzaeny "YrieBoaopoas" https://lesson.edu.ru/04/08

43 KonTtponbHas pabora o Teme bubnnoreka [JOK
"VYrneBonopoasr" https://lesson.edu.ru/04/08
[TpenenpHBIC OTHOATOMHBIC CITUPTHI:

Ped HU P bubmuorexa [JOK

44 TOMOJIOTUYECKHH psJl, oO1ias

dbopmyna, CTpOEHHE MOJIEKYII,

https://lesson.edu.ru/04/08
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U30MepHsi, HOMCHKJIATYpa,
kinaccuukanus, puznueckue
CBOMCTBa

45 XUMHUYECKUE CBOMCTBA MPEAEIbHbBIX bubnnoreka [JOK
OJHOATOMHBIX CIIUPTOB https://lesson.edu.ru/04/08
46 CriocoObI TOTy4eHUST U IPUMEHEHNE bubnnoreka [JOK
OJHOATOMHBIX CIIUPTOB https://lesson.edu.ru/04/08
[TpocTeie a3¢upbl: HOMEHKIATypa U
47 I/L“z)Me us ((I;C(I))6eHHOCTI/I (1)1/13zzecm/1x bubmmorexa [IOK
pHsL, N https://lesson.edu.ru/04/08
U XUMHUYECKUX CBOWCTB
MHOroaroMHbIE CIIUPTHI:
48 STHJICHTJIMKOJIb U TIIUIEPHUH, UX bubmmorexa [IOK
pHt, . https://lesson.edu.ru/04/08
buznyeckue 1 XuMUYECKHE CBONCTBA
49 Crioco0blI MOTydeHUs U IPUMEHEHUE bubnunoreka [JOK
MHOT'OaTOMHBIX CIIUPTOB https://lesson.edu.ru/04/08
®DeHo: CTPOCHHUE MOJIEKYIIHI,
50 ¢u3nueckue cBoicTBa. TOKCUYHOCTD Bubmmorexa LIOK
' https://lesson.edu.ru/04/08
denona
bu6mmoreka [IOK
51 Xumuueckue cBoicTBa (henomna
¢ https://lesson.edu.ru/04/08
59 CniocoObI MoTy4eHus U IpUMEHEHUe bubnuoteka [JOK
¢denona https://lesson.edu.ru/04/08
[TpakTuueckast paborta Ne 2. Pemenue
53 AKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubmorexa LHOK
" P | https://lesson.edu.ru/04/08
CrupThl U HEHOIBI
54 Cucremarusanus 1 00001eHne bubmuorexa [JOK

3HAaHUH 110 TEME

https://lesson.edu.ru/04/08
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Anbaeruibl U KETOHBI: 3JIEKTPOHHOE
CTpoeHHE KapOOHUILHOM IPYIIIbL;

bubmuoreka [JOK

55
TOMOJIOTHYECKHE PSJIbI, 00IIIast https://lesson.edu.ru/04/08
dbopmyia, ©30MeEpHsl 1 HOMEHKJIaTypa
56 AnbAeTUIbl U KETOHBI: PU3NYECKUE bubmuoreka [JOK
CBOICTBA; pEaKU MU MPUCOCTUHEHUS https://lesson.edu.ru/04/08
57 Peakuu oxkucieHus U KaueCTBEHHEIE bu6mmoreka [JOK
pEaAKIHH AJIbJAECTHIOB U KETOHOB https://lesson.edu.ru/04/08
58 Crioco0b! nostyueHus aabAeruioB U bubmmorexa [IOK
KETOHOB https://lesson.edu.ru/04/08
OHOOCHOBHBIE MPEEIIHLHBIE
59 KapOOHOBBIE KI/ICJIIZ)TLI 0COOEHHOCTH buGnnorexa LIOK
P ’ https://lesson.edu.ru/04/08
CTPOECHHS X MOJIEKYII
W3omepust 1 HOMEHKIIaTypa
60 KapOOHOBBIX KUCIIOT, HX (PH3UUECKUE bubmmorexa [TOK
pv ’ https://lesson.edu.ru/04/08
CBOIiCTBa
61 XHUMHUECKUE CBOMCTBA MPEAEIbHBIX bubnunoreka [JOK
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://lesson.edu.ru/04/08
Oco0eHHOCTH CBOMCTB MypaBbHUHON
62 KUCIOTBL. MHOTroo0Opasue KapOOHOBEIX bubmmorexa [IOK
’ p p https://lesson.edu.ru/04/08
KHCJIOT
OCco00EHHOCTH CBOMCTB:
HENPEICTbHBIX U aPOMaTHICCKIX
63 KapOOHOBBIX, TUKaPOOHOBBIX, bubnnoreka [JOK

T I/I,Z[pOKCI/IKap6OHOBLIX KHUCJIOT.
HpCI[CTaBI/ITCJ'II/I BBICIIHUX Kap60HOBLIX
KHUCJIOT

https://lesson.edu.ru/04/08
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[ToHsATHE O IPOU3BOAHBIX

bubmuoreka [JOK

64
KapOOHOBBIX KUCIIOT https://lesson.edu.ru/04/08
CriocoO0bI MOTy4eHUs U IPUMEHEHUE bubnnoreka [JOK

65
KapOOHOBBIX KUCIIOT https://lesson.edu.ru/04/08
CnoxHbIe 3(OUPHI: TOMOJIOTHYECKUN

66 si1, o0mmast popmysia, u3oMepus u bubmorexa LOK
DA, pMynd, P https://lesson.edu.ru/04/08
HOMEHKJIaTypa

67 ®du3nuecKue 1 XUMHYECKHE CBOMCTBA bubnmoreka [JOK
3¢hupoB https://lesson.edu.ru/04/08
Pemenne pacy€THbIX 3a1a4: 11O

68 YPaBHEHUIO XUMUYECKOW PEAKINH, Ha bubmmorexa [IOK
ONpeAeICHUE MOJIEKYJIIPHOU https://lesson.edu.ru/04/08
(bopMyIbl OPraHUYECKOrO BEIIECTBa
[IpakTrueckast padora Ne 3. Pemenue

69 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnunoreka [JOK
"Kap6oHoBsie kucaoThbl. Cl10KHbIE https://lesson.edu.ru/04/08
a¢ups"

70 XKupsr: crpoenue, puznveckue u bub6nuorexa [IOK
XUMHYECKHE CBOMCTBA (TUAPOIIN3) https://lesson.edu.ru/04/08
Oco0eHHOCTH CBOUCTB JKUPOB,

71 CoJIepKalX OCTATKU HEMPEAeIbHBIX bubmmorexa LIOK

p p https://lesson.edu.ru/04/08
XKHUPHBIX KKCIOT. JKUpHI B IpUpoie
MBpIa Kak cOJIM BBICIIHX KapOOHOBBIX
79 KHUCJIOT, UX MOIOLIEE ACHCTBHE. bubmuorexa [JOK

[ToHATHE O CHHTETHYCCKUX MOFOIITUX
cpenctBax (CMC)

https://lesson.edu.ru/04/08



https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08

I'enernueckas cBsA3b yIriaeBOAOPOAOB U

73 KHCJIOPOJICOICPKAIINX OPTaHUYECKUX Bubmorexa LIOK
poACOACp Al P https://lesson.edu.ru/04/08
BEIIECCTB
74 Pacuérbl o ypaBHEHUSIM XUMUYECKHUX bubnuoreka [IOK
peaKkuuit https://lesson.edu.ru/04/08
75 Cucremaru3amus 1 00001eHne bubmuorexka [JOK
3HAHUU MO TeMe https://lesson.edu.ru/04/08
OO01mas xapakTepuCcTHKa YIIIeBOAOB U
76 Knaccn(bmlza I/I}Ip JIEBO, zll; (MoHO- Bubmmorexa LIOK
T YTIIEROR ’ https://lesson.edu.ru/04/08
TTU- U TIOJIMCaXapU/Ibl)
77 MoHocaxapuapl: GU3NIECKUE bubmmorexa [IOK
CBOICTBA U HAXOXKJIECHHUE B IPUPOJIE https://lesson.edu.ru/04/08
78 [IpuMeHeHue TIIOKO3bI, €€ 3HAYCHUE B bubnunoreka [JOK
JKU3HENIEATEIIbHOCTH OpraHu3Ma https://lesson.edu.ru/04/08
Hcaxapubl: caxaposa, MaibTo3a U
79 faKToe,ap Haxo;mell;)ne B [IPUPOJIE U Bubnrotexa LIOK
’ pHp https://lesson.edu.ru/04/08
MPUMEHEHHE JUCaXapuIoB
[Tonucaxapuael: cTpoeHue
80 MaKpPOMOJIEKYJ, PU3NIECKUE U bubmorexa LHOK
P Y : https://lesson.edu.ru/04/08
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE
81 [TonsaTne 06 NCKYCCTBEHHBIX bubnmnoreka [JOK
BOJIOKHAaX https://lesson.edu.ru/04/08
Pemienune pacueTHbIX 3a/1a4 Ha
82 onpeieJIeHUe AOJIU BbIX0Ja IPOIYKTa bubnmoreka [JOK
PEAKIUH OT TEOPETUUECKHU https://lesson.edu.ru/04/08
BO3MOYKHOT'O
83 CucremaTu3aius u 0000IIeHNE bubmmoreka [JOK

3HaHUU 110 pasjeny

https://lesson.edu.ru/04/08
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KonTtponbHast pabora o Teme

bubmuorexa [JOK

n e e
84 Kucoponconepaxan " https://lesson.edu.ru/04/08
OpraHUYECKUEe COCTUHEHUS
AMUHBL: KTacCUpUKAIH, CTPOCHUE
85 MOJIEKYII, 0011as popmyiia, H3o0Mepus, bubnmoreka [JOK
HOMEHKJIaTypa U (PU3NIECKUE https://lesson.edu.ru/04/08
CBOICTBA
86 XuUMHUYECKUE CBONCTRA bubmuoreka [JOK
amu(aTHIEeCKUX AMHHOB https://lesson.edu.ru/04/08
AHUWJIMH: CTPOCHUE aHUIINHA,
87 6€HHOCT1:I XUMHUYECKUX CBONCTB Bubmmorexa LIOK
0co
https://lesson.edu.ru/04/08
aHWJIMHA
88 CrniocoOblI MoTy4eHus U IpUMEHEHUe bubmmoreka [JOK
anpaTHIECKUX aMUHOB https://lesson.edu.ru/04/08
AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1
nu3zomepus, (pu3nuecKrue CBOMCTBa. bubnnorexa [JOK
89
OtnenbHBIC IPEACTABUTEIH 0L https://lesson.edu.ru/04/08
AMUHOKHCIIOT
XuMHYecKHe CBOMCTBA aMUHOKHCIIOT,
U —— bubmuorexa [JOK
X OMOJIOTUYIECKOE 3HAUCHU
90 5 C https://lesson.edu.ru/04/08 bubnnorexa
AMUHOKHCIIOT. LMHTE3 1 TUAPOIH3 IHOK https://lesson.edu.ru/04/08
MIETITHIOB
benku kak npupoHBIE TOJIUMEPHI; bubmuorexa [IOK
91
CTPYKTYpHhI O€JIKOB https://lesson.edu.ru/04/08
bubmuorexa [JOK
92 XUMHUYECKUE CBOWCTBA OEIIKOB
https://lesson.edu.ru/04/08
93 A3zoTcoaepikaiue bubnmnoreka [JOK

TCTCPONUKIINICCKHUEC COCIUHCHHA.

https://lesson.edu.ru/04/08
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HyxiienHOBBIE KHCIIOTBI: COCTAB,
CTpOEHUE U OMoJIoruyeckast pojib

[IpakTuueckas padora Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33734 110 TEMe

bu6mmoreka [JOK

%4 "A30TcoeprKale OpraHuyecKue https://lesson.edu.ru/04/08

coeuHeHus"
[TpakTuueckas padora Ne 5. Pemenue
DKCIIEPUMEHTAIIBHBIX 33a4 110 TEME bubnuoreka [IOK
95 " _
Pacno3naBanune opraHM4eCcKux https://lesson.edu.ru/04/08
coeqrueHuin”
KonTponbhas pabota no Teme
96 "A30TCOEpIKaIIe OPraHUYECKHE Eubmiorexa OK
| https://lesson.edu.ru/04/08
COEIMHEHUS
OcHOBHbIE OHATUS XUMHUH

97 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN U bubnmnoreka [JOK
METOJIbl UX CUHTE3a — https://lesson.edu.ru/04/08
MOJIMMEPU3AIHS U TOJTUKOHICHCAIIHS

08 [Lmactmaccel. Y tunuzanus u bu6mmoreka [IOK
nepepadoTKa MIacTHKa https://lesson.edu.ru/04/08

99 DacToMephl: HaTypaIbHBIN bubnnoreka [JOK
CHUHTETHYECKHE Kayuyku. Pe3una https://lesson.edu.ru/04/08
Bonokna: HaTtypanbHbIe,

100 HCKYCCTBEHHBIE, CHHTETUUECKHE. bubmuorexa [IOK
[Tonumeps! criennanbHOTO https://lesson.edu.ru/04/08
Ha3HAYCHUS

101 [IpakTuueckas padora Ne 6. Perenue bubnnorexa [JOK

SKCHCPUMCHTAJILHBIX 3a/la4d 11O TCMC

https://lesson.edu.ru/04/08
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"Pacro3HaBanue miaacTMacce u
BOJIOKOH"

O060011eHNEe U CUCTeMAaTH3aIH
102 M3Y4YEHHOI'0 MaTepuaa 1o TeMe
"BBICOKOMOJIEKYJISIPHBIE COCTUHEHUS'

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bub6mmoreka [JOK
https://lesson.edu.ru/04/08



https://lesson.edu.ru/04/08

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypcbl

1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 1
aneMeHT. M30Tormsl

5 CrpoeHue 3JIeKTPOHHBIX 000JI0UYEK aTOMOB, 1 Bu6mmoteka [JOK
KBaHTOBBIC YHCIIa https://lesson.edu.ru/04/08
Knaccudukanus XuMHU9ecKux JIeMEHTOB (S-, bubnuoreka [IOK

3 1
p-, d-, f-a;memenThI) https://lesson.edu.ru/04/08

4 Pacrnipenienenuie 31eKTPOHOB 110 ATOMHBIM 1 bubnnoreka [JOK
opOuTaIIM https://lesson.edu.ru/04/08
DNeKTPOHHBIC KOH(UTYpAITIH aTOMOB

5 3neMeTII:{)TOB B OCHO];iI)-IOI\/}I’I:/I BO30YKIEHHOM 1 bubnmorexa HOK

v https://lesson.edu.ru/04/08

COCTOSTHUH

6 DNeKTpOHHBIE KOHPUTYpAIIMX HOHOB. 1 bubnnorexa [JOK
DNeKTPOOTPUIIATETLHOCTh https://lesson.edu.ru/04/08
[Tepuonnueckuii 3akoH u I[lepuoanueckas

7 CHCTeMa XUMHYEeCKUX dnemMeHToB [. 1. 1 bubnmorexa LIOK
MenpeneeBa, CBsI3b C COBPEMEHHOM TEOpUEH https://lesson.edu.ru/04/08
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB

8 XUMHYECKHUX IJIEMEHTOB U 00pa3yeMbIX HMH 1 bubnmoreka [JOK

MPOCTHIX U CIIOKHBIX BEHIECTB MO IPYIIAM U
nepuojam

https://lesson.edu.ru/04/08
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Cucremarusanys 1 00001IEHUE 3HAHUMT 10

bubnunorexa LIOK

9
TeMe https://lesson.edu.ru/04/08
Bunnl xumnudeckou cBsi3u. MexaHu3MEI

10 00pa30BaHMs KOBAJICHTHOM CBSI3H. bubnmnoreka HOK
Bonopoanas cBsi3b. MexMONIEKyIsIpHbIE https://lesson.edu.ru/04/08
B3aUMOJICVCTBHUS
BasieHTHOCTB 1 BaJIEHTHBIE BO3MOXHOCTH

11 aToMOB. CBSI3b JIEKTPOHHOM C TYpBbI bubmmorexa [IOK

' p TPYKIYP https://lesson.edu.ru/04/08

MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM

12 [IpeacraBineHuss 0 KOMIUIEKCHBIX bubmmoreka [JOK
COEIMHEHMSIX: COCTaB U HOMEHKJIaTypa https://lesson.edu.ru/04/08
BemectBa MOneKyIspHOTO U

13 HEMOJIEKYJISIPHOTO CTpoeHUs. Turbl bubmmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://lesson.edu.ru/04/08
BEILIECTB

14 [IonsiTHE O TUCTIEPCHBIX CHCTEMAX. bubmmnoreka HOK
[IpencraBnenue 0 KOJUIOMAHBIX PACTBOpAx https://lesson.edu.ru/04/08
WctruHHBIE pacTBOPHI: HACBIILIEHHBIE U

15 HEHACBIIIEHHBIE, PACTBOPUMOCTh bubmmorexa [IOK

1 > P P : https://lesson.edu.ru/04/08

Kpucramnoruaparst

16 CriocoOsI BhIpaKEHUSI KOHIICHTPAIIUU bubmuoreka [IOK
pacTBOpOB https://lesson.edu.ru/04/08
Pemenue 3amau ¢ ucnosib30BaHUEM TTOHSATHH

17 "MaccoBas 40Jd PacTBOPEHHOIO BemecTna" bubmmorexa TIOK
| P P . ’ https://lesson.edu.ru/04/08

MOJISIpHAsT KOHIIEHTpaIus
18 Krnaccudukanus u HoMeHKIaTypa bubmuortexa [IOK

HCOPTraHNYCCKUX BCIICCTB

https://lesson.edu.ru/04/08
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Cucremarusanys 1 00001IEHUE 3HAHUMT 10

bubnunorexa LIOK

19
TeMe https://lesson.edu.ru/04/08
KonrponsHas padora o temam "Crpoenue
aroma. [leproauueckuii 3aKOH U
bubnunoreka LIOK
20 [Teproandeckasi cucTeMa XUMUYECKUX
. https://lesson.edu.ru/04/08
anemenToB /. 1. Menneneesa", "Crpoenue
BemecTBa. MHOroo6pasue BeniecTs"”
Knaccugukanus XuMIUeCKuX peakiui B
HEOPraHW4YECKOW U OPraHUYECKON XUMUHU.
21 3aK0H COXpaHEHNS MACChI BEILECTB, 3aKOH buGnuorexa LIOK
P ’ https://lesson.edu.ru/04/08
COXpaHEHHS U TPEBPAIICHUS SHEPTUH TIPH
XUMHUYECKUX PEaKIHIX
29 TernoBbie 3P HEKTH XUMUYECKAX PEAKIIHIA. bubnuoreka [IOK
TepMoxuMHUUYeCKUEe ypaBHEHUS https://lesson.edu.ru/04/08
93 Brruncnenus mo ypaBHEHUSIM XUMHUECKUX bubmuoteka [IOK
peakuuil ¥ TepMOXUMHUYECKUM YPaBHEHUAM https://lesson.edu.ru/04/08
CKopocTh XMMHUYECKOH peakuuu, eé
24 3aBHCHMOCTH OT Pa3IMYHBIX (aKTOPOB brbmmorexa LIOK
P POB- https://lesson.edu.ru/04/08
Karanu3 u xaTanuzatopsl
25 ['oMoreHHbIe U reTeporeHHbIE PEAKIUN brbmmorexa LIOK
P P https://lesson.edu.ru/04/08
[IpakTuueckas padbora Ne 1 o reme "Bnusinue
26 a3JMYHBIX (DAaKTOPOB HA CKOPOCTh Bubmmorexa [IOK
P . P " P https://lesson.edu.ru/04/08
XUMUYECKOH peaKIiuu
97 O6patumbie 1 HEOOPATUMBIE PEAKITUH. bubmmoreka [JOK

XHUMHUYECKOE PaBHOBECHE

https://lesson.edu.ru/04/08
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[Tpaktuyeckas padora Ne 2 o teme "BnusHue

28 A3JIMYHBIX ()AKTOPOB Ha TOJIOKCHUE bubmmorexa [IOK
P P " https://lesson.edu.ru/04/08
XUMHUYECKOTO PAaBHOBECHUS
DnekrponuTHueckas aucconnanus. CuiabHbIC
29 " CJIa6II))I€ aMeKTposuThl. CTETeHb bubmorexa HOK
P ' https://lesson.edu.ru/04/08
JUCCOITHAITIN
HNonnoe npoussenenune Boabl. Cpeaa BOJHBIX
30 acTBO OBp Bo oﬂo HBII IIIIOKa?;:TjJH) ( );{) bubmmorexa [IOK
P POB. B0A0pOA P https://lesson.edu.ru/04/08
pacTBopa
31 I'maponus coneid. Peaknuu, nporekaroniye B bubmmoreka [JOK
pacTBOpax AJIEKTPOJIUTOB https://lesson.edu.ru/04/08
[IpakTuueckas pad6ora Ne 3 o Teme
32 "XHUMHYECKUE PEaKIIUU B PaCTBOPAxX bubmmorexa [IOK
f) B P P https://lesson.edu.ru/04/08
AJICKTPOJIUTOB
33 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIINH. bubnnorexa [JOK
BakHeiine oKUCIUTEIN U BOCCTAaHOBUTEIN https://lesson.edu.ru/04/08
34 MeTo/ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOTO) bubnuoreka [{OK
OamaHca https://lesson.edu.ru/04/08
35 DIEKTPOJIM3 PACTBOPOB U PACILIIABOB BEIIECTB bubmorexa LOK
p p p p https://lesson.edu.ru/04/08
36 Pemenue 3amay pa3sInyHBIX THIIOB bubnnorexa [IOK
p https://lesson.edu.ru/04/08
37 Pelenve 3ama4 pa3aMdHBIX THIIOB bubmorexa HOK
latp https://lesson.edu.ru/04/08
38 Cucremaru3anus 1 0000IICHUE 3HAHUM 110 bubmuoreka [{OK
Teme " XuMHUYECKre peakun" https://lesson.edu.ru/04/08
39 KonrtponbHas pabora o Teme "Xumuueckue bu6muoreka [JOK

peakuun"

https://lesson.edu.ru/04/08
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ITonoxenne Hemerasuios B [lepuoauyeckon
CHCTEME XMMHUYECKHUX dnemMeHToB /. 1.

bubnunorexa LIOK

40
MenpeneeBa 1 0COOCHHOCTH CTPOSHUS UX https://lesson.edu.ru/04/08
aToMoB. du3nyeckue cBONCTBA HEMETAIIOB
41 Annotponusi HeMETauIoB (Ha IpUMeEpe bubmmoreka [JOK
KHCIO0poAa, cepsl, pocdopa u yriepozaa) https://lesson.edu.ru/04/08
42 Bonopoa: nonydenue, puznueckue u bubnmnoreka HOK
XMMHYECKHE CBOMCTBA. [ 'uipuibl https://lesson.edu.ru/04/08
["anmorensl: HaXOXIEHHUE B IPUPOJIE, CIIOCOODI
43 nmoTydeHus1, GU3NIECKUe U XUMUICCKHE bubmmorexa [IOK
YT https:/lesson.edu.ru/04/08
CBOICTBa
lManorenoBonoponasl. Baxxnenmue
44 KHCIIOPOJICOICPKAIIUE COSAMHECHHUS bubmorexa LIOK
P P https://lesson.edu.ru/04/08
rajJloreHoB
JlaGopaTopHbie U TPOMBITIUIEHHBIE CITOCOOBI
45 noytydeHusi rasioreHoB. [Ipumenenune bubmmorexa [IOK
yi P . https://lesson.edu.ru/04/08
TJTOTEHOB ¥ UX COCTUHCHHIMA
ITpakTruyeckas padora Ne 4. Pemenue
46 IKCIIEPUMEHTAILHBIX 33724 110 TeMe bubmmorexa [IOK
" P " https://lesson.edu.ru/04/08
lManorenst
Kucnopon: naboparopHblie U MPOMBIIIITICHHBIE
47 CHocoObI MOMy4YeHUs, PU3NIECKUE U bubmmoreka [JOK
xumuueckue coiictBa. O30H. [Ipumenenne https://lesson.edu.ru/04/08
KHCJIOPOJIa U 030HA
bubnunorexa LIOK
48 Oxkcubl ¥ IEPOKCUBI
A p a https://lesson.edu.ru/04/08
bu6nunorexa LIOK
49 Pemenwue 3a1a4 pa3TuIHBIX THIIOB

https://lesson.edu.ru/04/08
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Cepa: Hax0XJCHUE B IPUPOJIE, CLIOCOOBI

50 MoTydeHus1, GU3NIECKUE U XUMUICCKHE bubmmorexa [IOK
Yq ’ https://lesson.edu.ru/04/08
CBOICTBa
bubnunorexa LIOK
51 CepoBoaopo, ¢
POBOAOPOA, CYIb(puL! https://lesson.edu.ru/04/08
52 Kucnoponcoaep:xaiue COeJUHEHUSI CEPBI. Bu6mmotexa [JOK
Oco0eHHOCTH CBOWCTB CEPHON KHCTIOTHI https://lesson.edu.ru/04/08
[IpakTuueckas paborta Ne 5. Pemenue
53 AKCIIEPUMEHTANIbHBIX 3a1a4 1o Teme "Cepa u bubmmorexa [IOK
.. P " P https://lesson.edu.ru/04/08
e€ coeIMHCHUS
A3OT: HaXOXJIeHUE B MPUPOJIE, CIIOCOOBI
54 noTydeHus1, GU3NICCKUE U XUMUICCKHE bubmorexa HOK
YICH, https://lesson.edu.ru/04/08
CBOWCTBA. AMMUAK, HUTPH/IBI
55 Kucnopoaconepxaiiue coequHEeHHs a30Ta. bubnunoreka LIOK
Oco6eHHOCTH CBOMCTB a30THON KUCIIOTHI https://lesson.edu.ru/04/08
56 [IpumeHeHue a30Ta U €ro COeTMHEHUM. bubmuoteka [IOK
A3OTHBIE yI0OpEHMS https://lesson.edu.ru/04/08
dochop: HaxOKIEHHUE B IPUPOJIE, CIIOCOOBI
bop 8 PHPOA bubnuoreka [{OK
57 NOJTy4eHUsl, GU3NUYECKUE U XUMUUYECKHUE
M https.//lesson.edu.ru/04/08
coiictBa. @ochunpl u pochun
58 Oxcunsl hocdopa, pochopcoaepxarine bubnmoreka [JOK
kucnoTel. Conmu pocopHOIt KUCTOTHI https://lesson.edu.ru/04/08
59 [Ipumenenue docdopa 1 ero coeTMHEHUH. bu6muoreka [JOK
dochopHbie y1oOpeHus https://lesson.edu.ru/04/08
ITpakTuyeckas pabora Ne 6. Perenue
N bubnunotexa LIOK
60 IKCIIEPUMEHTAILHBIX 33124 10 TeMe "A30T U

dhocdop u ux coenuHeHUs"

https://lesson.edu.ru/04/08
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Yraepoa: HaXOXKJIEHHUE B IPUPOJIE,

61 AJUTOTPOITHBIE MOTU(PUKALINH; PUHIESCKUE 1 bubmmorexa [IOK
P vﬂ T https://lesson.edu.ru/04/08
XUMUYECKHUE CBOWCTBA, MPUMCHCHHE
62 Oxcun yriepoaa(ll), okcua yriepoma(1V), bubnmnoreka HOK
YroJibHasi KUCJIOTa U €€ COJIN https://lesson.edu.ru/04/08
63 Pemenwue 3a1a4y pa3nuIHBIX TUIOB bubmmorexa LIOK
A&t p https://lesson.edu.ru/04/08
Kpemuwuii: Hax0XaeHHE B IPUPOJE, CIIOCOOBI
64 H(I))JI eHus, GU3NIECKHUe U znf/mquKHe bubmmorexa LIOK
YT https://lesson.edu.ru/04/08
CBOICTBa
65 Oxcun kpemuusi(1V), kpeMHueBast KUCIOTA, bubnnoreka [JOK
CUJIUKATBI https://lesson.edu.ru/04/08
66 [IpumeHeHre KpeMHUS U €r0 COEIUHEHUH. Bu6mmoteka [JOK
Crekio, ero nosy4eHue, BUAbl CTEKIIa https://lesson.edu.ru/04/08
67 Pemenwue 3a1a4 pa3TuIHBIX THIIOB bubmorexa LOK
P https://lesson.edu.ru/04/08
68 CucreMmaru3anus 1 0000IIeHNE 3HAHUH 110 bubnuoreka [{OK
teme "Hemeramibr" https://lesson.edu.ru/04/08
bubnmorexa LIOK
69 KonTponbras padota mo Teme "Hemeramibr"
™ P https://lesson.edu.ru/04/08
70 AHanus pe3ynbTaToB KOHTPOJIbHON paboThI, bubmuoteka [IOK
KOPpEeKIHs OIIMO0K https://lesson.edu.ru/04/08
[Tonoxenue meraiuios B Ilepuoanyeckoii
71 CHCTEME XMMUYECKUX DJIEMEHTOB. bubmuoreka [{OK
Oco0eHHOCTH CTPOSHUS dTIEKTPOHHBIX https://lesson.edu.ru/04/08
0007109€K aTOMOB METaJIJIOB
7 OOume pusznyeckre CBOMCTBA METAIIIOB. bu6muoreka [JOK

HpI/IMCHCHI/IC MCTAJJIOB B GLITy U TCXHHUKC

https://lesson.edu.ru/04/08
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bubnunorexa LIOK

73 Crnnasel MetaiuioB. Kopposust metanioB https://lesson.edu.ru/04/08
74 Pemenue 3amau pa3aMvHBIX THIIOB Bubmaorexa ITOK
https://lesson.edu.ru/04/08
DJIEKTPOXUMHUYECKUH Psijl HAITPSYKSHUI
75 MeTauioB. O0IIMe CIOCOOBI MOTyYeHUS Bubmaorexa ITOK
https://lesson.edu.ru/04/08
METaJJIOB
OOm1ast xapakTepucTiKa MeTaiioB |A-rpymrbr
[leproandeckoit CUCTEMbI XUMHUYECKUX
76 aneMeHToB. Hatpuil u kanuii: nomyueHue, Bbu6moreka [JOK
(bU3MYECKre U XMMUYCCKHUE CBOMCTBA, https://lesson.edu.ru/04/08
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COEAMHEHHI
O6mas xapakrepuctuka metamion [A-
rpynisl [leprpoaudyeckoi cucTemMsl
77 XAMUYECKHUX 3JIEMEHTOB. MarHui v KaJIbIUi: bubnuoreka [{OK
noJiyueHue, PU3NYecKue 1 XUMUIECKHe https://lesson.edu.ru/04/08
CBOMCTBA, MPUMEHEHHNE MTPOCTHIX BEIIECTB U
HUX COeIUHEHUN
78 JKécTtkocTh BOMIBI M CTIOCOOBI €€ YCTPaHEHUS bubmmorexa [IOK
https://lesson.edu.ru/04/08
79 AmoMuHUR: TonydeHue, Pu3ndeckue u bubnunorexa LIOK
XUMHUYECKHE CBOWCTBA, IPUMEHECHHE https://lesson.edu.ru/04/08
AmdoTepHbIe CBOWCTBA OKCHIA U THIPOKCHIA
80 AIFOMUHUS, TUAPOKCOKOMILIEKCHI aTFOMUHMS, Bubmmorexa [IOK
https://lesson.edu.ru/04/08
UX IPUMEHEHUE
81 Pemrenue 3aiay pa3nuyHbIX TUIIOB Bubmmorexa [IOK

https://lesson.edu.ru/04/08
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[TpakTuyeckas padora Ne 7. Pemenue

bubnunorexa LIOK

82 SKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME
" P 8 " https://lesson.edu.ru/04/08
MeTtasibl TJIaBHBIX TTOATPYIIIT
OO01mmas xapakTepucTUKa METaNIOB TTOOOYHBIX
83 noarpym (b- ) Ilepuoanueckoi buGnuorexa LIOK
Py Py P https://lesson.edu.ru/04/08
CUCTEMbI XUMHUYCCKHX 3JICMCHTOB
84 du3NYECKre U XMMUYECKUE CBOMCTBA XpoMa 1 bubmuorexa [JOK
€ro COCIMHEHUN, UX IPUMEHEHUE https://lesson.edu.ru/04/08
Baxneiime coefMHEHUST MapTaHIia.
85 [lepmaHraHaT KaJmsi, €ro OKUCIUTEIbHEIC bubmorexa HOK
P ’ https://lesson.edu.ru/04/08
CBOMCTBA
dusnueckre ¥ XUMHUCCKUE CBOMCTBA JKelie3a
86 U ero coeauHeHui. [lonydyeHnre u npuMeHeHHE bubmorexa HOK
' Y4 P https://lesson.edu.ru/04/08
CILJIAaBOB JKelie3a
87 dusnueckne U XUMUYECKHE CBOMCTBA MEIH U bubnmorexa LIOK
€€ COeIMHEHMI, UX MPUMEHECHHE https://lesson.edu.ru/04/08
dusnyeckrue 1 XUMHYECKUE CBOMCTBA IUHKA H
88 €ro COeIUHEHUH, NX IPUMEHEHUE bubnmorexa [IOK
’ P ' https://lesson.edu.ru/04/08
' IpOKCOKOMITIICKCHI ITUHKA
ITpakTryeckas pabora Ne 8. Pemenue
bubmmoteka IIOK
89 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
" " https://lesson.edu.ru/04/08
MerTaisl TOOOYHBIX MOATPYIII
90 Pemenue 3amay pa3InyHBIX THIIOB bubmmorexa TIOK
p https://lesson.edu.ru/04/08
o1 O06o011eHne U cucTeMaTU3aIus U3Y4eHHOTO bub6muorexa [IOK
MaTepuaia 1o reme "Meramibr" https://lesson.edu.ru/04/08
but6mmoreka [IOK
92 KonTponbHas padora o Teme "Metamibr" 1

https://lesson.edu.ru/04/08
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93 AHanu3 pe3yabTaToB KOHTPOJIBHON padoTHI, 1 bu6mumotexa [JOK
KOPPEKIIUS OIIHO0K https://lesson.edu.ru/04/08
Posb xumun B 00€CTIeYeHUN YCTOWIHBOTO
94 a3BUTHS yesioBeuecTBa. [loHsTHE O HAYUHBIX 1 bubmmorexa LIOK
P ' i https://lesson.edu.ru/04/08
MeTOJaX UCCIeOBaHUs BEIIECTB
HayuHble mpuHIUIBI OpraHU3aIuu
XUMHYECKOTO MPOU3BOJICTBA. bubnmnoreka HOK
95 1
[IpompbiiIeHHBIE CITOCOOBI TOJTYYECHUS https://lesson.edu.ru/04/08
Ba)KHEHUIIINX BEIIECTB
96 XHUMHUYECKOE 3arpsi3HEHUE OKpYXkKarolen 1 bubmmoreka [JOK
Cpeibl U €ro MOCIEACTBUS https://lesson.edu.ru/04/08
97 XuMus U 30pOBbe yesloBeKka. JIekapcTBEHHbIE 1 Bbu6mmoteka [IOK
cpencTBa https://lesson.edu.ru/04/08
08 Xumus nuiim. Poas Xxumuu B o0ecrieyeHun 1 bubnuoreka [{OK
MMUIIEBONA O€30IaCHOCTH https://lesson.edu.ru/04/08
99 Kocmernueckue u napgromepHbie CpeicTBa. 1 bubmmnoreka HOK
berToBas xumus https://lesson.edu.ru/04/08
X¥MHS B CTpOUTENBCTBE. BaskHelmue
100 CTPOUTENILHBIE U KOHCTPYKIIMOHHEIE 1 bubnmorexa HOK
P 26 https://lesson.edu.ru/04/08
MaTepuaibl
101 XUMHS B CEJIbCKOM X03siiicTBe. OpraHnnyeckue 1 bubnnorexa [JOK
1 MUHEpaJbHbIE yIOOpEHUS https://lesson.edu.ru/04/08
Cucremaru3anus 1 0000IICHUE 3HAHUM 110 bubmuoreka [{OK
102 1
TeME https://lesson.edu.ru/04/08
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/08

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Xumus, 11 xmace/ I'a6puensia O.C., Octpoymos WU.I'., Cnagkos C.A.,

JIékun A.H., Akumonepnoe oouiectBo «M3narensctBo «lIpocBemenne»

METOJUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

IHNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
bubmmoreka [IOK

https://lesson.edu.ru/04/08
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