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MNOACHUTEJIbHAS 3AIINCKA

Paboyas nporpamma 1o XMMUU Ha YpOBHE CpeAHEro oduiero oopa3zoBaHus pazpadoTaHa HA OCHOBE
@enepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit Penepanumny,
TpeOOBaHUI K pe3yiabTaTaM OCBOSHHUS (efepalibHONH 00pa30BaTEIIBHONW MPOTPAMMBI CPEIHETO O00IIero
obpazoBarusa(P®OIl COO), npencraBieHHbix B DemepasbHOM TrOCyIapCTBEHHOM 00pa30BaTEIIbHOM
crangapte COO, ¢ yuérom Konuenuu npemnosaBanus yueOHOro nmpeamera « XuMHs» B 00pa30BaTeIbHBIX
opranuzaiusax Poccuiickoii denepanun, peaqu3ylonMX OCHOBHBIE 00pa3oBaTENbHBIC MPOrPaMMbI, U
OCHOBHBIX TOJI0keHUH «CTparerun pa3BuTHs BocnuTanus B Poccuiickori @enepanunu Ha iepuoa a0 2025
rona» (Pacnopspxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHs Ha YpOBHE YIIIyOJEHHOTO M3Yy4YCHHs 3aHMMAeT Ba)KHOE MECTO B CHUCTEME eCTECTBEHHO-
Hay4yHOro oOpaszoBaHus ywammuxcs 10-11 kmaccoB. M3ydeHue mnpenmera, peaan3yeMoe B YCIOBHAX
nuddepeHIpoBaHHOTO, MPOGUILHOTO O0y4YeHHUs, MPU3BAHO 00ECIeUnuTh OO0Ie00pa30BaTEIbLHYIO0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOOUMYIO JJI aJanTalui UX K OBICTpO
MEHSIIOIMMCST YCJIOBUSIM JKM3HU B COLIMYME, a TaKXKe IS MPOJODKEHUS OOydeHHs] B OpraHHM3alMix
podeCCHOHATBLHOTO 00pa30BaHMsl, B KOTOPBIX XUMHUS SIBJISIETCS OJHOM U3 PUOPUTETHBIX AUCIUTLINH.

B nmporpaMmMe no xumMuu HazHaAUYECHUE IIpeIMeTa « XUMUSD» MOTydaeT MoAPOOHYI0 HHTEPIPETALIUIO B
COOTBETCTBUHU C OCHOBomojararonumu mnojoxkeHussMu @I'OC COO o B3anM0O00YCIOBICHHOCTH IIEJIEH,
COJepKaHUsA, pE3yIbTaTOB OO0ydeHHs U TpPeOOBAaHMH K YPOBHIO MOJATOTOBKH BBITYCKHHKOB.
CBUIETETHCTBOM TOMY SIBJISIIOTCS CJICAYIOIIME BHIOIHAEMbIC IPOTPAMMOM 1O XUMUHU (YHKIIUU:

¢ uHPOPMALMOHHO-METOJIMYECKasl,  pealu3alus  KOTOpoi  oOecrneynBaeT  TOJy4YEHUE
IPECTaBICHUS O LENSAX, COACPKAHUM, OOIIeH cTpareruu 0O0y4eHus, BOCIIUTAHUS U Pa3BUTHS
o0yJaromuxcs CpeCTBaAMH MPEAMETa, U3y4aeMOro B paMKax KOHKPETHOTO pouiis;

® OpraHM3allMOHHO-IUIAHUPYIOWIAs, KOTOpas MpeAyCMaTpHUBAeT ONpEIENICHUE: IPHUHILIUIIOB
CTPYKTYPUPOBAHHUSI U NTOCIEA0BATEIHHOCTH U3yUeHHUsl y4eOHOTro MaTepuaa, KOJIMUYeCTBEHHBIX 1
Ka4eCTBEHHBIX €r0 XapaKTePUCTHK; MOAXOI0B K (OPMHPOBAHHUIO COJEPKATEIHHOH OCHOBBI
KOHTPOJISI W OIEHKH OOpa3oBaTENbHBIX JOCTIDKCHHH OOYYalOIMXCSd B pPaMKax HTOTOBOM
aTTecTaluuu B (hopMe €AMHOTO TOCYIapCTBEHHOT'O AK3aMEHa M0 XUMUH.

[Tporpamma asist yrinyOJI€HHOTO U3y4EHUST XUMUHU:

® yCTaHABIMBAET MHBAPUAHTHOE MIPEIMETHOE COJIep KaHue, 00s3aTeNbHOE A1l U3yYEHUS B paMKax
OTJIEeNbHBIX Mpoduiei, mpeaycMaTpuBaeT pacipe/iesieHne U CTPYKTYpUPOBAHUE €To 0 Kilaccam,
OCHOBHBIM COJIepKaTeNIbHBIM JIMHUSAM/pa3ieaM Kypca,

e J1aéT NpHUMEpPHOE pacmpeleleHue Y4eOHOro BpPEMEHH, PEKOMEHAYEMOro i H3y4eHHs
OTJIEIbHBIX TEM;

e MpeasiaraeT IPUMEPHYIO MOCIIE0BATEIbHOCTD U3YUYEHUS YUeOHOro MaTepuaia ¢ y4éTOM JIOTUKU
IIOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3EH;

e aéT METOOMYECKYIO MHTEPIpETalMIO IeJed M 3ahay U3ydeHHs NpeAMeTa Ha YriIyOoJEéHHOM
YPOBHE C Y4YETOM COBPEMEHHBIX IPUOPUTETOB B CHUCTEME CPEIHEro OOIero oOpa3oBaHMS,
COJIep)KaTeNbHOW  XapaKTePUCTHKH  IUIAHUPYEMBIX  pPE3Yy/lIbTaTOB  OCBOEHHUS  OCHOBHOI
00pa3oBaTenbHON MPOrPaMMbI CpeIHero o01ero o0pa3oBaHus (TMYHOCTHBIX, METAIIPEIMETHBIX,
NPEIMETHBIX), a TaKKe C Y4ETOM OCHOBHBIX BHJOB Y4eOHO-ITO3HABATEIbHBIX JEHCTBUI
00y4aromerocs 1o OCBOCHUIO COJICPKAHUS IPEIMETA.

[To BceM Ha3BaHHBIM MO3ULHKSAM B MpPOTpamMMe IO XUMHUHU MPEAYCMOTpPEHA NMPEEMCTBEHHOCThH C
o0ydeHHEM XUMHHU Ha YypOBHE OCHOBHOTO OOIIEero oOpa3oBaHHUsA. 3a TpelnejaMd yCTaHOBJICHHOU
POrPaMMOi 0 XUMHUH 00sI3aTeNIbHON (MHBAPUAHTHOMN ) COCTABIISIFOIICH COIep KaHUs yIeOHOTO MpeaMeTa
«XuMHUS» OCTAaETCsi BO3MOXHOCTH BBIOOpa €ro BapHATUBHOW COCTaBJIAIONIEH, KOTOpas JOJDKHA
OTIPEENATHCSA B COOTBETCTBUU C HAIIPaBICHUEM KOHKPETHOTO poduiis o0yyeHusl.



B cootBerctBun ¢ koHuentyaibHbIMUA mosiokeHusIMU PI'OC COO o HazHAuYeHUU NPEIMETOB
0a30BOT0 M yriayOJE€HHOTO ypOBHEW B cucTeMe AU(QPepeHIIMPOBAHHOTO 00yUYeHUsI Ha YPOBHE CPEIHErO
obmiero oOpa3oBaHUS XWUMHS Ha YpPOBHE YINIYOJNEHHOTO W3Y4YeHHs HANpaBIeH Ha pean3aluio
MIPEEMCTBEHHOCTH C TOCEAYIOUIMM 3TaloOM IMOJIyY€HUs XUMHUYECKOro 00pa30BaHUs B paMKaxX W3Y4YEHHUs
CHEIMAIbHBIX €CTECTBEHHO-HAYYHBIX U XMMHMUYECKHUX IUCUUIUIMH B By3aX U OPTraHU3alUAX CPEIHETO
npodecCHOHATBHOTO 00pa3oBaHuA. B 3TOH CBs3M H3ydeHHE MpeaMera «XUMHs» OPHEHTHUPOBAHO
NPEUMYIIECTBEHHO Ha paCIIUpEeHUuEe M YIIyOJIeHHE TEOPETHUYECKOW W TPAKTUYECKOH IOATOTOBKHU
oOydJaronuxcsi, BBIOPABIIMX ONpEAeNEHHBIA Tpoduab OOydeHHs, B TOM YHCIE C TEPCIEKTUBOU
MOCIEAYIOIET0 TMOMYYeHUs] XUMHUYECKOro oOpa3oBaHHMs B OpraHM3alusax MNpodeccHoHaTbHOTO
oOpazoBanus. Hapsny ¢ atum, B ceere TpeboBanuit ®I'OC COO k miaaHupyeMbIM pe3ylbTaTaM OCBOCHUS
denepanpHOll 00pa3oBaTENbHON MpPOTrpamMMbl CpeIHEro oOIIero o0pa3oBaHHS H3YYCHHE IpeaMeTa
«XUMHUS» OPUEHTHPOBAHO TAK)KE Ha PEIlIeHUE 3a/1a4 BOCIIUTAHUS M COLIMATILHOTO Pa3BUTHS 00ydaroIuxcs,
Ha (OPMHUPOBAHHE Y HUX OOLIEMHTEIJICKTYyaJIbHbIX YMEHUN, YMEHUN pallMOHaIN3aluu y4eOHOro Tpyda U
0000MIEHHBIX CITOCOOOB IEATEIILHOCTH, UMEIOIINX MEXIUCIUILTMHAPHBIN, HAAPEAMETHBIN XapakKTep.

CocTaBisIOMKMU NpeIMeTa «XUMUs» Ha YPOBHE YIITyOIEHHOTO U3yUEHHUS SIBIISIIOTCS yrIIyOJaEHHbIE
Kypcbl — «Oprannyeckas xuMus» U «OO0mas u Heopranudeckast Xumusi». [Ipu onpeneneHnn moaxoa0B K
0oTOOpY M CTPYKTYPHOW OpraHU3allud COAEpXaHUS ITHUX KYpCOB B IporpaMMme IO XUMHH 33 OCHOBY
npussTH ojoxeHuss ®I'OC COO o paznuuusx 6a30BOro U yriyoJI€HHOTO YpOBHEH U3yUeHUs IPeIMETa.

OcHoBy coaepxanusi KypcoB «Opranmueckas xumus» U «OOIas ¥ HEOPraHWYECKas XUMUSD)
COCTaBJISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUI U YMEHUM, OTHOCAUINXCSA K 6a30BOMY YPOBHIO M3YUECHHUS
npeaMera. OTa cucTeMa 3HAHUN TMOJy4daeT OIpeneiEHHOE TEOPETHUECKOE JIOMOJHEHHUE, MO3BOJISIONIee
OCO3HAHHO OCBOUTH CYILIECTBEHHO 0OJbIINI 00bEM (pakTonmornyeckoro marepuana. Tak, Ha yrimyOonéHHOM
YPOBHE M3y4YeHHs IpeaMera odecreueHa BO3MOKHOCTh 3HAYUTEIBHOTO YBENIWYEHUS 00bEMa 3HAHUU O
XUMHYECKHX DJIEMEHTaX M CBOMCTBAaX HUX COEIMHEHUH HAa OCHOBE paACHIMpPEHUs W yriayOneHus
MPEJICTABICHUI O CTPOEHUU BEIECTBA, XUMUUYECKON CBSI3M M 3aKOHOMEPHOCTSAX MPOTEKAHUS PEaKIIHii,
paccMaTpuUBaeMBIX C TOYKH 3pEHHMS XMMHUYECKOH KHHETHKM M TepMOIUHaMUKH. 3yuyeHue
NEepUOIMYEeCKOro 3akoHa U [leproanYeckol CHUCTeMbl XHMHUYECKHX JJEMEHTOB OaszupyeTrcss Ha
COBPEMEHHBIX KBAaHTOBOMEXAHUYECKUX TMPEACTABICHUSX O CTPOCHUU aroMa. XHUMHUYEcKas CBS3b
OOBSCHSIETCS C TOUKH 3PEHUs DHEPreTUUECKUX U3MEHEHU MTpH €€ 00pa30BaHUU U pa3pyILLIEHUH, a TAKXKE C
TOYKU 3pEHHs] MeXaHU3MOB €€ oOpa3oBaHus. 3yueHne TUNIOB peakiuil HomonHAeTcs (OPMUPOBAHUEM
NpEeCTaBICHUN 00 MEKTPOXUMUYECKHUX MPOIECCcaX U 3JIEKTPOJIU3E paciljlaBOB M PacTBOPOB BellecTB. B
Kypce OpPraHMYeCKOM XMUMHH MpPHU PACCMOTPEHUH PEAKLUHUOHHOW CIIOCOOHOCTH COEAMHEHHM yensiercs
0co00e BHUMaHHE BOMPOcaM 00 3JEKTPOHHBIX 3¢ (deKTax, 0 B3aUMHOM BIUSHUHA aTOMOB B MOJICKYJaX U
MEXaHU3MaX peaKLvii.

Ocoboe 3HaueHHE UMEET TO, YTO Ha COJAEpKaHHE KYpCOB XMMHHU YrIyOIEHHOTO YPOBHS M3yUCHHS
JUISL KJIACCOB OIpeieI€HHOro mpoduis (IVIaBHBIM 00pa30oM Ha MX CTPYKTYpPY U XapakTep JOMOJHEHHUH K
olmieil cuctemMe MpeIMETHBIX 3HAHMI) OKa3bIBAIOT BIMSHUE CMEXHbIE MpeaMeThl. Tak, Hampumep, B
COJIepKAHUU TIpeIMeTa JJs KJIACCOB XUMHKO-(U3NYECKOro mpoduis Oobiioe 3HaYeHne OyayT MMETh
3JIEMEHTHI y4eOHOro Marepuaia mo odmeil xumuu. [Ipu u3ydeHun mpeamera B JaHHOM CIydae aKIEHT
OyIeT caellaH Ha OOIIHOCTh METOJOB IMO3HAHUS, OONIHOCTh 3aKOHOB W TEOPUU B XUMHUU U B (U3HUKE:
aTOMHO-MOJIEKYJIsipHasi Teopus (MOJIEKysipHasi Teopus B GU3MKE), 3aKOHBI COXPAHEHUS MacChl U SHEPTHH,
3aKOHBI TEPMOJIMHAMUKH, HJIEKTPOJIN3A, TIPEACTABICHUS O CTPOCHUH BEIIECTB U APYToe.

B T0 ke BpeMs B coziepKaHUU MpeAMETa Ui KJIaCCOB XUMHKO-OMOIOTHYECKOT0 Npodust 00IbIunit
yIeabHbIA Bec OyleT MMEeTh OpraHuyeckas Xxumus. B 3ToM ciydae npemocTaBisieTcss BO3SMOKHOCTD IS
00s1ee 00CTOSATENLHOTO PACCMOTPEHHSI XUMHUYECKON OpraHU3alMK KJIETKU KaK OMOJIOTHYECKON CUCTEMBI, B
COCTaB KOTOPOW BXOJAT, K MPUMEPY, TAKUE CTPYKTYPHBIE KOMIOHEHTBI, KaK JIMIUJbI, OCIIKU, YTICBOIH,
HYKJICMHOBBIE KUCIIOTHI U Jpyrue. IIpu 3ToM 3HaHUS O cOCTaBE U CBOMCTBAX MPEJICTABUTENEH OCHOBHBIX



KJIACCOB OPraHMYECKHX BEUIECTB CIYKaT OCHOBOM MJIi M3y4eHHUs CYIIHOCTH IMPOLECCOB (OTOCHHTE3A,
JBIXAHUS, TUIEBAPCHHSI.

B mnane ¢opMupoBaHHS OCHOB HAYYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIIEHAYYHBIX METOJOB
MO3HAHUS U ONbITAa MPAKTUYECKOTO NMPUMEHEHHs] HAayYHBIX 3HAHUNA H3ydeHHE IpeaMeTa «XHUMHs» Ha
yray0inEHHOM ypOBHE OCHOBAHO Ha MEXKIIPEIMETHBIX CBSI3AX C yUeOHBIMU MpeIMETaMH, BXOASIIMMU B
cocTaB MpeaMeTHBIX obOnactell «EcTecTBeHHO-Hay4dHBIC MPEAMETH», «MaTematnka U HHPOpMATHKA) H
«Pycckuii A3bIK U JIATEpATypay.

[Tpu u3yueHum ydeOHOro mpenMera «XHUMHs» Ha YIIIyOJIEHHOM YpPOBHE TaK)Ke, Kak Ha YpPOBHE
OCHOBHOTO U CpeJIHETO 00111eT0 00pa3oBanus (Ha 6a30BOM YPOBHE), 3a/1a4eii IEPBOCTENEHHON 3HAUUMOCTH
SBISETCS (OPMUPOBAHHWE OCHOB HAyKHM XHMHH Kak oOOJacTH COBPEMEHHOTO €CTECTBO3HAHUS,
MPAKTUYECKON JEATEIBHOCTH YEJIOBEKAa U OJHOI0 M3 KOMIIOHEHTOB MUPOBOW KYJIbTYphl. Pemenue 3Toit
3aJa4uM Ha yrIyOJIEHHOM YpOBHE U3YUEHHUS MpeIMeTa MpenoiaraeT peajn3alnio TakKux 1efieH, Kak:

e (opmupoBaHUE TPEICTABICHHUI: O MAaTePUAIBHOM EIMHCTBE MHpA, 3aKOHOMEPHOCTAX U
MO3HABAEMOCTH SIBJICHU PUPOIBI, O MECTE XMMHH B CUCTEME €CTECTBEHHBIX HAYK U €€ BeayIIel
pomu B 0OECNEYCHHH YCTOWYMBOTO PpA3BUTHs UEIOBEYECTBA: B PEIICHUU MpodieM
AKOJIOTMUYECKOH, JHEPTeTUYECKON U MUIIEBON 0€30MaCHOCTH, B PA3BUTUU MEIUIIUHBI, CO3TaHUI
HOBBIX MAaTEpHaJOB, HOBBIX MCTOYHHUKOB OJHEpPrHMH, B OOECIEUEHUU PALUOHATIHLHOTO
MPUPOIONOIL30BaHus, B OPMHUPOBAHUM MUPOBO33PEHUS U OOIIEH KyJIbTYphl YEIOBEKA, a TAKXKE
9KOJIOTMYECKH 000CHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO U MPUPOIHON Ccpejie;

® OCBOCHHME CHCTEMBbl 3HAaHHM, JIEKAIIUX B OCHOBE XMMHMUYECKOW COCTABIISIIOLIEH €CTECTBEHHO-
HAYYHOU KapTUHBI MHpa: GyHIaMEHTAILHBIX TOHATUN, 3aKOHOB U TEOPUN XUMHUHU, COBPEMEHHBIX
MPEACTABICHUI O CTPOCHHUH BEILECTBA HA Pa3HBIX YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAJMOJIEKYJISIPHOM, O TEPMOJAMHAMUYECKUX U KHHETHYECKHX 3aKOHOMEPHOCTAX MPOTEKaHUS
XUMHUYECKHX PEaKIMil, 0 XUMUYECKOM PAaBHOBECHH, PACTBOpPaX M JUCHEPCHBIX CUCTEMax, 00
00IINX HAYYHBIX MPUHIIANIAX XUMUIECKOTO MTPOU3BOJICTRA;

e (¢opmupoBaHHE Yy OOYYAIONIUXCS OCO3HAHHOTO TOHHMMAHHS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKHUX 3HAHHUN TSI OOBSICHEHHS KIFOUYEBBIX HACH U MPOOJIeM COBPEMEHHOW XUMUH, IS
OOBSICHEHUSI W TIPOTHO3UPOBAHWS SIBICHHUN, HUMEIONINX €CTECTBEHHO-HAYYHYIO TIPUPOLY;
FPaMOTHOTO pelIeHHs MpoOIieM, CBSI3aHHBIX C XUMHUEH, TIPOrHO3UPOBAHMS, aHATTU3A U OLIEHKH C
MO3UIIMA  JKOJIOTUYECKOW OE€30MacHOCTH TIOCHEACTBUNA OBITOBOM W  TPOU3BOACTBEHHOM
JEATETbHOCTH YEJOBEKa, CBA3AHHOM C XUMHUYECKUM IPOU3BOJCTBOM, HCIOJb30BAaHUEM U
nepepaboTKOM BEIIECTB;

e yrayOJeHure IPEICTaBICHU O HAYYHBIX METOJaX MO3HAHUS, HEOOXOAUMBIX JIJISl IPHOOPETEHUS
YMEHHI OPUEHTHUPOBATHCS B MHPE BEIIECTB U OOBSICHCHHUS XUMHUYECKHUX SIBICHUN, MMEIOIIUX
MECTO B IPUPOJIE, B IPAKTHUUECKOH IEATEIbHOCTH U MOBCEAHEBHON HKU3HU.

B muane peanusanuu mepBOOYEPEHBIX BOCIUTATENBHBIX M Pa3BUBAIOMIMX (YHKIUN LEI0CTHOU
CHCTEMBI CpEAHEro o0Iero oopa3oBaHus MpU U3YyUCHUHU MpeaMeTa « XUMUS» Ha YriyOlnEHHOM ypOBHE
0CO0YI0 aKTYaIbHOCTh MPUOOPETAIOT TaKUE LT U 33/1a49H, KaK:

® BOCIUTaHUE YOESKIEHHOCTH B IO3HABAEMOCTH SIBIICHUN NPUPOJBI, YBAXKECHHS K TPOIECCY
TBOPYECTBA B 00JIACTH TEOPETUUECCKUX M MPUKIIATHBIX UCCICIOBAHUI B XUMHUH, (JOPMUPOBAHUE
MHUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

® pa3BUTHE MOTHBAIMU K OOYYEHWIO W TMO3HAHWIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCITUTAHHUIO HA OCHOBE YCBOCHHMSI 00I1I€YeIOBEYECKIX [IEHHOCTEH;

® pa3BUTHE I[I03HABATEIbHBIX HHTEPECOB, HMHTEJUIEKTYAJbHBIX M TBOPYECKHX CIIOCOOHOCTEMN
oOydJaronuxcsi, (OpMHUpPOBAHWE y HUX CO3HATEIHHOTO OTHOIICHHS K CaMOOOpa3oBaHUIO H
HENPEPHIBHOMY 00pa30BaHMIO KaK YCIOBHIO YCIEIIHOM MpOoQecCHOHaNbHOM M 0OIIEeCTBEHHOM



NeSITeIbHOCTH, OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3JI0OPOBBIO U MOTPEOHOCTH B 3I0POBOM
oOpa3e )XHU3HU;
e (opMupoBaHHE YMEHHIA 1 HABBIKOB PA3yMHOTO TIPUPOAONIOIB30BAHMUS, PA3BUTHE SKOJIOTHUECKON
KYJIBTYPBI, MPUOOPETEHHE OTBITa OOIIECTBEHHO-TIOIE3HOM IKOJIOTHUECKOH 1eATEeTHhHOCTH.
OOmiee YnciIO 4acoB, MPETYCMOTPEHHBIX ISl U3YYCHHS XWMHHU Ha YIIIyOJIEHHOM YPOBHE CpPEIHETO
obmero oopazoBanus, cocrasisieT 204 gyacos: B 10 kimacce — 102 yaca (3 gaca B Hezeno), B 11 kimacce —
102 gaca (3 yaca B HEJIETIO).



COJEP)KAHUE OBYYEHUA
10 KUIACC

OPTAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKOH XUMMU.

[Ipenmer u 3HaYeHHWE OPraHUYECKON XWMHH, TPEACTABICHHWE O MHOTOOOpa3sUU OpPraHUYECKHX
COCTUHEHUN.

DNEeKTPOHHOE CTPOCHHME aTOMa YIJIepoJa: OCHOBHOE M BO30YXKIEHHOE COCTOSIHMS. BalieHTHBIE
BO3MOXXHOCTH aTOMa yriiepoa. XUMHUECKas CBSI3b B OPraHMYECKUX COSNUHEHUSX. THUIbI THOpUAU3aNN
aTOMHBIX opOuTaineil yriaepona. MexaHu3Mbl 00pa3oBaHUsI KOBAJECHTHOH CBA3HM (OOMEHHBIM U JOHOPHO-
aKIeNTOPHBIN ). TUIIBI IEpeKPBIBAaHUS AaTOMHBIX OpOUTaliel, G- U M-CBsA3u. OIMHApHAs, TBOWHAS U TPOHHAs
cBs13b. CiocoObI pa3phiBa CBA3EH B MOJIEKY/IaX OpraHMyeckux BemiecTB. [loHsaTue o cBOOOAHOM paguKaie,
HYKJIeo(huiIe u dIeKTpodue.

Teopus crpoeHust opranuueckux coennHeHuit A.M. byTiepoBa U COBpeMEHHBIE IIPEICTABICHUS O
CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOCHHUS OPTraHWYECKHUX COENMHEHH. MonekynspHble H
CTpyKTypHble (opmynbl. CTpyKTypHbIe (GOPMYIBI Pa3IMYHBIX BHUAOB: Ppa3BEPHYTas, COKpallEéHHas,
ckenetHas. M3omepus. Buapl uzomepun: CTpyKTypHAs, IPOCTPAHCTBEHHAS. DIEKTPOHHBIE d(PQPEKTHI B
MOJIEKYJIaX OPTAaHUYECKUX COSAMHECHUN (MHIYKTUBHBIN U ME30MEPHBIN dPPEKTHI).

[IpencraBienue o ki1accuPUKaUM OpraHMYecKux BewecTB. [loHsTHE 0 PYHKIMOHATBHON TpymIe.
I'omosnorus. ['omosormyeckue psiapl. CucremMaTuyeckass HOMEHKJIATypa OpPraHUYECKHUX COEOUHEHHM
(IUPAC) u TpuBHalIbHbIC Ha3BaHUS OT/ACIBHBIX MPEACTABUTEIICH.

OcoOeHHOCTH W KIAacCU(PUKALUS OpraHUYEeCKHX peakiuil. OKUCIUTEIhHO-BOCCTAHOBUTEIBHBIE
peaKIuy B OpraHNYECKON XUMUH.

DKCrepuMEHTAIbHBIE METO/Ibl 3YUEHUs BEIIECTB U UX MPEBpAIlCHU: 03HAKOMIIEHHE C 00pa3iamMu
OpPraHWYECKUX BEILIECTB U MaTepUajaMy Ha UX OCHOBE, OMBITHI 10 MPEBPAILICHUIO OPTaHUYECKHUX BEIECTB
npu HarpeBaHuu (TUTaBlieHWE, OOYIJIMBaHUE W TOpPEHHUE), KOHCTPYMPOBAHHE MOJEICH MOJEKYI
OpPraHWYECKHUX BEILECTB.

Yraesogopoabl.

Anxanbel. ['omonmormyeckuit psig ankaHoB, oOmas (opMmyrna, HOMEHKIATypa HU HW30MEpus.
DIEeKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aJIKaHOB, SP>-THOPUAN3AIUs AaTOMHBIX OpOuTasei
yriiepoja, 6-cBsi3b. Gu3znueckre CBOMCTBA AIKAHOB.

XHUMHYECKHE CBOMCTBA AQJKAaHOB: pEAaKIUMU 3aMELICHUs, HM30MEPHU3alnH, JAEeTUIPUPOBAHMUS,
LUMKJIW3AIUU, MHPOJIN3a, KpeKuHra, ropeHus. llpencraBieHue O MeXaHM3ME PEaKIUi paguKalIbHOIO
3aMelLEeHus.

Haxoxnenue B mpupoe. CriocoObl oydyeHus: U MpUMEHEHUE aJTKaHOB.

[uknoankanpl. OOmass ¢opMymna, HOMEHKIarypa u u3oMepus. OCOOCHHOCTH CTPOCHUS U
XUMHUYECKHX CBOWCTB MaiblX (IMKJIOMPOMNAH, IUKIO0YTaH) M OOBIYHBIX (IIUKIIOIEHTAH, ITUKIOTEKCaH)
UKII0aTKaHOB. CrIOCOOBI TOMYYEHUS ¥ MPUMEHEHHE IUKIIOAIKAHOB.

Ankensl. ['omonorudeckuii psn amkeHoB, obOmas ¢dopmysia, HOMEHKIATypa. ODJIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIT alKeHOB, SP>-THOPHAM3AINA aTOMHBIX OpOMTaseil yrieposa, 6- 1
n-cBsi3u. CTpyKTypHass U TreoMeTpuueckas (uuc-TpaHc-) uzomepus. dusmueckue CBOIICTBA alKEHOB.
XHUMHUUYECKUE CBOMCTBA: PEaKLMM IPUCOCAVHEHMS, 3aMELICHUS B O-IIOJIOXKCHUE IIPU JBOMHOMU CBSA3H,
noauMepusanuu U okucieHus. [IpaBuno MapkoBHHKOBa. KayecTBeHHBIE peaklMM Ha JBOMHYIO CBS3b.
CniocoOblI Moty4eHus U IPUMEHEHUE aJIKeHOB.

Ankanuensl. Kimaccudukanus ajakaaueHOB (CONpPsHKEHHBIC, W30JIMPOBAHHbBIC, KYMYIUPOBAHHbLE).
Oco0eHHOCTH 3JIEKTPOHHOTO CTPOCHHUS U XHUMHUYECKUX CBOMCTB COMPSKEHHBIX AWEHOB, 1,2- u 1,4-



npucoeauHenue. [lonuMepusanus conpskEHHBIX AHEHOB. (CHocoObl MONMy4YeHHs U TNpPUMEHEHHE
AJIKaIMEHOB.

Anxunbl. ['OMONOrMYecKHWil ps adKWHOB, oO0mas ¢opMyla, HOMEHKJIATYpa H H30MEpUs.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKUHOB, SP-THOpUANU3aIMsI aTOMHBIX OpOuTane
yriepona. dusnueckue CBOWCTBA QJKWHOB. XHWMHYECKHE CBOWMCTBA: pPEaKIMU MPUCOCAUHEHHUS,
JUMEpU3allMM U TpPUMEpHU3aluy, OKUcIeHMs. KuciIoTHble CBONCTBAa aJKMHOB, MMEIOUIMX KOHIIEBYIO
TpoiiHyl0 cBsi3b. KauecTBeHHBIE peakuuu Ha TpPOHHYIO CBA3b. CrOCOOBI MOMYy4YeHUS U IpPUMEHEHHE
AJIIKUHOB.

ApomaTudeckue yrieBoJgopoasl (apeHsl). ['oMomormdeckuii psj apeHoB, oOmas Qopmya,
HOMEHKJIATypa M HU30MepHus. ODJEKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl OeH30Ia.
du3nyecKue CBOMCTBAa apeHOB. XUMHUUYECKHE CBOMCTBA OCH30Ja M €T0 TOMOJIOTOB: PEAKITUH 3aMEIICHUS B
OEH30JIbHOM KOJIbIIE M YTIJIEBOJOPOJHOM pajJuKalle, peaklUuu NMPUCOECTUHEHUS, OKUCIEHHE TOMOJIOIOB
O0cenzona. I[lpencraBnenne 00 OpPUEHTUPYIONMIEM JEHCTBHHM 3aMECTUTENCH B OCH30JIbHOM KOJIBIIE Ha
npuMepe alKUIbHBIX PaJUKAOB, KapOOKCHIBHOW, TMAPOKCUIHHOW, aMUHO- M HUTPOTPYIIIBI, aTOMOB
rajoreHoB. OCOOEHHOCTH XUMHUYECKUX CBOUCTB cTtupoia. [Tomumepusaius ctuposa. CriocoObl mOTydeHust
U TIPUMEHEHUE apOMaTUYECKUX YIIIEBOJIOPOIOB.

[Tpupoausrii ras. [lonyraeie HedTsHBIE Ta3pl. HedTh u €€ mpoucxoxaenue. KaMeHHBINH yroiab u
OpoaAyKTHl ero mnepepaboTku. CrocoObl mepepaOboTKu He(TH: MEperoHka, KPEeKUHT (TePMUYECKUH,
KaTaluTuaeckuii), pudopmunr, nuponus. Ilpoaykrsl mnepepaboTku HepTH, HX TPUMEHEHHE B
MPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MEXAY Pa3IMYHBIMU KJIACCAMH YTJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TalOreHIPON3BOAHBIX YIIIEBOIOPOAOB. Peakiiuu 3amelieHys rajioreHa Ha
TUAPOKCOrPYIIY, HUTPOTPYIIy, LHAHOTPYIIY, aMuUHOrpymnny. J[leficTBue Ha TrajioreHIpOU3BOIHBIC
BOJIHOTO U CIIUPTOBOIO pacTBopa Iénouyu. B3aumoseiicTBue AuranoreHaqkaHoB ¢ MarHUEM M IIUHKOM.
[TonsiTvie 0 MeTaNIOOPraHUYECKUX COeAMHEHMX. Vcronb30BaHNe ralloreHIpOU3BOIHBIX YTIIE€BOI0POIOB
B OBITY, TEXHUKE U IPU CUHTE3€ OPraHMYECKUX BEIECTB.

DKclepUMEHTAbHbIE METO/bl M3YYEHHUs BEIIECTB M WX MPEBpAIICHUI: H3ydeHHE (U3NYECKUX
CBOICTB yTJI€BOJOPOIOB (PACTBOPUMOCTD), KAYECTBEHHBIX PEAKIUil YIIeBOIOPOAOB Pa3INYHBIX KIIACCOB
(oOGecrBeunBanre OpPOMHOW WIJIM WOAHOW BOJBI, pPacTBOpa IEpMaHraHaTa Kallis, B3aUMOJCHCTBHE
alleTWiIeHa ¢ aMMHUAYHbIM pacTBOpoM okcupaa cepebpa(l)), kauecTBeHHOE OOHApy)KEHHE Yriaepoaa u
BOJIOpPOJia B OPraHMYECKHUX BELIECTBAX, MOJIyUEHHUE STUJIEHA U U3Y4YEHHE €r0 CBOWCTB, 03HAKOMJIEHHE C
kotekuuamu «Hedte» u «Yromp», ¢ obpa3namu ImjacTMacc, KaydykKOB M PE3UHBI, MOJEIUPOBAHHE
MOJIEKYJI YTJIEBOIOPOAOB U TaJIOT€HITPOU3BOIHBIX YTIIEBOAOPOIOB.

Kucaopoacoaepxamme oprannyeckie coeiNHEHUsI.

[IpenensHple omHOaTOMHBIE cnMpThl. CTpOoeHHME MOJIEKYJ] (Ha NPUMEPE METAaHOJA U ATAHOJA).
['omonornyeckuit psa, obmas (opmyrna, U3oMepus, HOMEHKJIaTypa U Kiaccuduxamus. dusuueckue
CBOMCTBa MpeAeNbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHble CBSA3M MEXIY MOJIEKYJIaMH CIIHPTOB.
XUMUYECKUE CBOMCTBA: PEAKIMU 3aMELICHUS, JeruapaTallid, OKHUCICHHS, B3aUMOJCUCTBUE C
OpraHWYECKUMH U HEOPraHMYECKUMM KHUciIoTaMu. KayecTBeHHas peakuuss Ha OJHOATOMHBIE CIIHUPTHI.
JelicTBue »STaHONa W MeETaHOJa Ha OpraHu3M 4denoBeka. CrocoObl TONYyYeHHS W TPUMECHEHHE
OJIHOATOMHBIX CIHPTOB.

[IpocTeie 3¢upsl, HOMEHKIATYpa U u3oMepus. OcobeHHOCTH (PU3NUECKUX U XUMHUYECKUX CBOMCTB.

MHoOroaToOMHbI€ CIUPTHI — ATWICHIVIMKONb U TauLepuH. PU3ndeckue U XMMHUYECKUE CBOMCTBA:
peakuuy 3aMelIeH s, B3aUMOJICICTBIE C OPraHMYECKUMU U HEOPTaHUYECKUMH KUCIOTaMH, KaueCTBEHHAs
peakuus Ha MHOTOaTOMHble cnupThl. [lpencraBieHre O MexaHM3ME peakUuil HYKICO(PUILHOTO
3amerieHus. JlelicTBue Ha opraHu3M denoBeka. CrocoObl MONyueHUS U MPUMEHEHHE MHOTOATOMHBIX
CIIUPTOB.



@®enon. CrTpoeHHe MOJEKYJbl, B3aUMHOE BIMSHHE THUJIPOKCOTPYNIbl U OEH30JbHOrO sApa.
dusnueckue cBoricTBa penona. OCOOEHHOCTH XMMUYECKUX CBOWCTB (heHoa. KauecTBeHHBIE peakuy Ha
¢enon. Toxcuunocts ¢enona. CriocoObl monydeHust U npuMeHeHune ¢enona. OeHonapopmanbaeruiHas
cMoJa.

KapOonuibHble cOelMHEHUS — adbACTUAbl U KETOHBI. DJEKTPOHHOE CTPOCHHE KapOOHHIIBHOM
rpynnsl. ['oMomornyeckue psiibl allbJeTUI0B U KETOHOB, 00mas ¢hopMyIa, U30Mepusi © HOMEHKIIATypa.
Pur3nyecKue CBOMCTBA albJAETUAOB U KETOHOB. XUMUYECKUE CBOMCTBA AJIBIAETUI0B U KETOHOB: PEAKLIUHU
npucoeanHenns. OKUCIeHNEe albIeTHI0B, KAUeCTBEHHbIE Peakuy Ha aiabAeruabl. CrocoObl MOoTydeHus U
MPUMEHEHHE albJIETH/I0B U KETOHOB.

OnHOOCHOBHBIE IIpE/ieNbHBIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS MOJIEKYJT KApOOHOBBIX
KUCTOT. V3omepusi u HOMeHKIaTypa. OU3NYECKUe CBONCTBA OJHOOCHOBHBIX MPEICIIbHBIX KapOOHOBBIX
KUCIOT. BomopoaHble CBS3U MEXIy MOJIEKYJaMH KapOOHOBBIX KHCIOT. XHMHUYECKHE CBOMCTBA:
KHUCJIOTHBIE CBOWCTBA, peaklus 3TepUPUKALUU, PEaKIUU C y4acTHEM YIJIEBOJAOPOJHOTO paguKaia.
Oco0eHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [[OHATHE O TPOU3BOTHBIX KAPOOHOBBIX KUCIIOT — CIIOKHBIX
sapupax. MHorooOpasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMPEAEIbHBIX U apOMAaTUYECKUX
KapOOHOBBIX KHUCIOT, TUKapOOHOBBIX KHUCIIOT, THIPOKCUKApOOHOBBIX KHCIHOT. IIpencTaBuTenu BhICIINX
KapOOHOBBIX KHCJIOT: CT€apUHOBAas, MaJbMUTHHOBAS, OJICUHOBAs, JUHO/EBAS, JIUHONEHO8AS. KUCIOTHI.
Crioco0bI nostyueHus 1 NpuMeHEeHne KapOOHOBBIX KHCIIOT.

Cnoxusle »¢upel. ['omonoruueckuit psn, oOmas QopMyna, u30MepHss ¥ HOMEHKJIATypa.
DuU3NYECKUEe U XUMUYECKHE CBOMCTBA: THIPOJIN3 B KUCIIOW U IIETOYHOM Cpeie.

Kuprl. Ctpoenue, puznyueckre 1 XMMHUYECKHUE CBOMCTBA KUPOB: TUIIPOJIN3 B KUCION U IICIOYHON
cpene. OcoOEHHOCTH CBOWCTB KUPOB, COIEPIKAIIUX OCTATKU HEMPENCTbHBIX KHUPHBIX KUCIOT. JKUPHI B
IPUPOJIE.

MBpBUT4 KaK COJTM BBICIINX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

OO6mas xapaktepucTuka yrieBojoB. Kmaccudukamus yrieBonoB (MOHO-, IU- M TOJIUCAXapHUIBI).
MoHocaxapuapl: TIIOK03a, (pyKTo3a, ranakro3a, pubosa, nezokcupuboza. dusnueckue CBOWCTBA U
HaxoxJieHue B mpupoje. PorocuHTe3. XMMUYECKHUE CBOMCTBA IIIOKO3bI: PEAKLIMK C YYaCTUEM CIIUPTOBBIX
U albJeTUIHON TPYIII, CIUPTOBOE U MOJIOYHOKHCIIOE OpokeHue. [IpumeHeHne ritoKo3sl, €€ 3HaYeHUE B
KU3HEJEATENIbHOCTH opranu3ma. /lucaxapuabl: caxapos3a, MajibTo3a U JakTo3a. BoccranaBiuBaionie u
HEBOCCTaHABIMBAIONINE Aucaxapuibl. ['uaponus nucaxapuaos. HaxoxeHue B mpupoje U NpUMEHEHHE.
[Monucaxapuapl: Kpaxmall, TJIMKOTE€H W 1eI0i03a. CTpoeHne MakpoMOJIEKYyJl Kpaxmania, IIMKOreHa U
1eJUTI0J103bL. DU3nUecKkre CBOMCTBA KpaxMalla ¥ LEJITI0JIO3bl. XMMHYECKHUE CBOMCTBA Kpaxmaia: TUIPOJIN3,
KayeCTBEHHasl peakius ¢ MOAOM. XHMMUYECKHE CBOMCTBA LEJUIIONO3BL: TUAPOIH3, MoJyuyeHue 3(upoB
1eJuTI010361. [ToHsITHE 00 UCKYCCTBEHHBIX BOJOKHAX (BHCKO3a, alleTaTHBINA MIENK).

DKCIEepUMEHTAIbHbIE METO/Ibl U3yUEHHUS BEUIECTB U X MPEBPALEHUNA: pACTBOPUMOCTD PA3IUUHBIX
CIUPTOB B BOJI€, B3aHMOJICIICTBUE 3TaHOJIa C HaTPUEM, OKHCIEHUE 3TUJIOBOIO CIUPTA B ajbAeruj Ha
packaji€HHOM MEIHON MPOBOJIOKE, OKUCICHHE ATHJIOBOTO CIHUPTa TUXPOMATOM Kaiusl (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUANIOB), KAYECTBEHHbIE pEAKIMU Ha albAeTujbl (C THUIPOKCHAOM
nuamvuHcepeOpa(l) u  ruapoxcumom wmemu(ll)), peakums mmnepuna ¢ rugapokcuaom  meau(ll),
XUMHYECKHE CBOMCTBA PaCTBOPA YKCYCHOM KHCIIOTHI, B3aUMOJIEHCTBHIE PACTBOPA TIIFOKO3BI C THIPOKCHUIOM
meu(ll), B3aumoeicTBrue kpaxmasa ¢ H0JI0M, PEIICHHE IKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMaM «CIUPTHI
u Genounbl», «KapOoHoBbIe KUCIOTHI. CIIOKHBIE YPUPBD».

A3oTcoaepxkaniyue OpraHu4ecKue CoeJHHeHHUsI.

AMUHBI — OpraHuyecKkue Npou3BoJHble ammuaka. Krnaccuduxamus amuHOB: anudaTHuecKue u
apoMaTH4YeCKHe; IepBUYHbIC, BTOPUYHBIE U TpeTHuHble. CTpoeHHne MoJIeKyJ, oomas Gopmyiia, H3o0Mepus,
HOMEHKJIaTypa U (U3WYECKHE CBOHCTBA. XMUMHUYECKOE CBOWCTBA alM(aTUYECKHX AMUHOB: OCHOBHBIC



CBOICTBA, AJIKWJIMPOBaHWE, B3aWMOJICCTBUE TMEPBUYHBIX AMUHOB C a30TUCTOM Kuciaoto. Conm
AJIKWJIaMMOHUA.

AHUIMH — IPEACTaBUTENb AMUHOB apoMaTudeckoro pajga. Ctpoenue aHwivHa. B3aumHoe BiusiHue
rpynn aToMoOB B MoJiekyiae aHwiMHA. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB aHWIMHA. KauecTBeHHbIE
peakuuu Ha aHWIMH. CriocoOBI MOTY4YeHUs U pUMeHeHHne anudaTtudeckux aMuHoB. [lomyyenue anunmHa
U3 HUTPOOEH30171a.

AMUHOKHCIIOTEL HOMGHKHaTypa " U30MCpUs. OTI[CJII:HBIG MpEaACTAaBUTCIINA O-aMUHOKHCJIOT: I'IUIUH,
anmanuH. du3ndyeckue CBONMCTBA aMUHOKHCIIOT. XUMHUYECKHE CBOMCTBA aMHHOKHUCIOT Kak aM(OTepHBIX
OpraHMYECKUX COeIMHEHUH, peaKIlys NOJUKOHACHC a1, 00pa3oBaHue MENTUAHOM cBsA3H. buonornyeckoe
3HaueHre aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 NCITUIO0B.

Benku kak mpuponHble monumepsl. [lepBuuHasi, BTOpHYHAs W TPETUYHAs CTPYKTypa OENKOB.
XUMHYeCcKue CBOWCTBA OENKOB: THAPOIIN3, JeHATYpallls, KAYeCTBEHHbIE PEaKIIK Ha OENKH.

DKCrepuMEHTAIbHBIE METO/IbI H3yUEHHS BEIIECTB U UX MPEBpAIlICHUN: paCTBOpEHHE OEKOB B BOJIE,
ACHATypauusa 6GJIKOB IIpU HAarp€BaHuu, IBECTHLIC pCAKIIUN HA 6€HKI/I, PCHICHUC DKCIICPUMCHTAJIBHBIX 3a/1a4
Mo TeMaM «A3O0TCOAEpXKalllue OpraHuyYecKue coeauHeHus» U «Pacmo3HaBaHue OpraHMuecKuX
COCTUHEHUINY.

BbicokomosiekyasipHbIe cOeJUHEHUS.

OCHOBHbIE TOHATHUSI XMMUHU BHICOKOMOJIEKYJISIPHBIX COEIMHEHH: MOHOMED, MOJIUMED, CTPYKTYPHOE
3BCHO, CTCIICHb IOJUMCpU3aAllUU, CPCAHAA MOJICKYJIIpHasA Macca. OcHOBHEBIE METOAbI CHHTEC3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MOJIMMEPH3aIUs U MOJTUKOHICHCAIIHSL.

[Tonumepuble Martepuansl. [lmacTmaccesl (MOJMATHIIEH, MOJUIMPOINWICH, TMOIUBUHIIXJIOPU],
HOJUCTUPOJ, TONUMETHIMETAKpUIAT, MOJUKApOOHAThl, MOJMATUICHTepedTanar). YTuiauzauus U
nepepaboTka MIacTuka.

DnacToMephl: HATYpaJbHBIH KaydyK, CHHTETUUYECKHE KaydyyKu (OyTaaueHOBBIN, XJIOPOTPEHOBBIH,
M30IPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HaTypallbHbIe (XJIOMOK, MIEPCTh, MENK), HICKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO),
CUHTETHUYECKUE (KAaIpOH U JIABCaH).

[Tonmumepsl crienuanbHOrO Ha3HaueHUsA (Te(dIOH, KeBIap, AJIEKTPONPOBOIAILINE MOJIUMEPHI,
OuopazyiaraeMble TOJIUMEPHI).

DKcrepuMEeHTaAbHbIE METO/IbI H3YUEHUS BEIIECTB U UX MPEBPAILEHHUI: 03HAKOMIICHHE C 00pa3amMu
HPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, INTACTMACC, KAYYYKOB, PELICHUE DKCIEPUMEHTAIBHBIX 33134 I10
Teme «Pacro3HaBaHue IacTMacc U BOJIOKOHY.

PacuérHrle 3agayn.

Haxoxnenne MoOJeKyasipHOM (OpMyabl OpPraHMYEeCKOro COCIMHEHHsI 10 MAacCCOBBIM  JOJISIM
3JIEMEHTOB, BXO/AIINX B €r0 COCTaB, HAX0XKIEHUE MOJIEKYJIAPHON (POPMYIIBl OPTraHUYECKOTO COSAMHEHUS
1o Macce (00bEMY) IPOYKTOB CrOpaHus, IO KOJMYECTBY BeIIecTBa (Macce, 00bEMY) MPOIYKTOB PEaKIIuU
U/WIA UCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOH (OPMYJIbI OPraHUYECKOTO BEUIECTBA HA OCHOBE
€ro XMMHYECKUX CBOWCTB MJIM CIIOCOOOB IMOJIyYEHHsI, OTIPE/IeTIEHUE TOIN BbIX0/a MPOIYKTa PEAKLIUU OT
TEOPETHUUYECKU BO3MOMKHOTO.

MexnpenMeTHbIE CBS3U.

Peannzanusi MeXNpeIMETHBIX CBS3€d MNpH M3YYEHUH OpraHudeckod xumuu B 10 Kiacce
OCYHICCTBIIACTCA YCPC3 HCIIOJIB30BAHUC KaK O6H_II/IX CCTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaKk U HOHHTHﬁ,
MMPUHATBIX B OTACIIBHBIX MPEAMCTAX CCTCCTBCHHO-HAYYHOT'O LIUKJIA.

OO61re ecTeCTBEHHO-HAYUHbIE TIOHATHUS: SIBJICHUE, HAYYHBIH (aKT, TUIOTE3a, TEOpHs, 3aKOH, aHAJIU3,
CUHTE3, Kiaccudukanus, HaboAeHue, U3MEpPEeHHe, IKCIEPUMEHT, MOJIENb, MOJIETUPOBAHUE.



®dusuKa: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, PHEPreTHUYECKU YpPOBEHbD,
BEIIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHHUE BEIIECTBA, PU3NUECKUE BETHUNHBI, SUHHUIIBI U3MEPCHHSI,
CKOPOCTB, SHEPTHs, Macca.

buonorus: kierka, opraHu3M, OdKOocucTeMa, Ouocdepa, MeTaboNHM3M, HACIEICTBEHHOCTb,
aBTOTPO(HBIA W TETepOTPOdHBINA TUIT MHUTAHHS, OpoKeHUE, (HOTOCHHTE3, JbIXaHWE, OCIKH, YTIEBOJIBI,
KHUPBI, HYKJICMHOBBIE KUCIIOTHI, (DEPMEHTHI.

I'eorpadust: mone3Hple UCKOMAaEMbIE, TOTLTUBO.

TexHonorus: NHILEBbIE NPOAYKTHl, OCHOBBI PAllMOHAIBHOIO TMUTAHMs, MOIOIIUE CPECTBA,
MaTepuaibl U3 HCKYCCTBEHHBIX U CHHTETUUYECKHUX BOJIOKOH.

11 KUIIACC

OBILIAS U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBbI XMMMH.

Atom. CocTaB aTOMHBIX siiep. XUMUYECKU aneMeHT. M3otonbl. CTpoeHuE 3JIEKTPOHHBIX 000JI04YEK
aTOMOB, KBaHTOBBIC YHCIIa. DHEPreTUYECKUE YPOBHU U OAYPOBHHU. ATOMHBIE opOuTanu. Knaccugpukarus
XHUMHYECKUX 3JIEMEHTOB (S-, p-, d-, f-anementsr). Pacnpenenenue 3eKTPOHOB MO0 aTOMHBIM OPOUTAIISIM.
ONEeKTPOHHbIE KOH(UTypaluu aToMOB 3JIEMEHTOB IEPBOrO—4YEeTBEPTOTO MEPUOJOB B OCHOBHOM H
BO30YKAEHHOM COCTOSIHUU, 3JI€KTPOHHBIE KOH(PUTYPALlUU HOHOB. DIEKTPOOTPULIATEIBHOCTb.

Ilepuonnueckuii 3akoH u llepuomnueckas cucrema xumuueckux sieMmeHtoB .M. Menneneesa.
CBs3p nepuoauveckoro 3akoHa M lleproanueckoil CUCTEMBl XMMHUYECKHUX JIEMEHTOB C COBPEMEHHOU
Teopuel CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKUX FJIEMEHTOB 1 00pa3yeMbIX
VMU NPOCTBIX U CJIOKHBIX BELIECTB MO IPYIIAM M IepuoaaM. 3JHaYeHue nepuoandeckoro 3akona J[.U.
Meneneesa.

XuMuyecKas CBsi3b. BUIbI XMMUUYECKOU CBA3U: KOBAJIEHTHAsI, HOHHAs, METAJUIMYecKasi. MexaHu3Mbl
00pa3oBaHUsl KOBAJEHTHOW CBSI3M: OOMEHHBIH M JIOHOPHO-AaKIENTOPHBIM. DHEPrus WU JUIMHA CBS3H.
[TonsipHOCTH, HAIIPABJIEHHOCTH M HACHIIIIAEMOCTh KOBaJICHTHOM CBsI3U. KpaTHble cBA3U. BogopoaHast cBs3b.
MeKMONEKyJIIpHbIE B3aUMOJACUCTBUS.

BaneHnTHOCTh M BaJIeHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b AJIEKTPOHHOW CTPYKTYpPBI MOJIEKYJ C UX
T€OMETPUUECKUM CTPOEHUEM (Ha MPUMEpe COSANHEHHH 3JIEMEHTOB BTOPOTO MEPHOJIA).

[IpencraBnerne 0  KOMIUIEKCHBIX COCIMHECHUSIX. CoctaB ~ KOMIUIEKCHOTO  HMOHA:
KOMILJIEKCO0Opa3oBaTeb, TUTaHIbl. 3HaYeHNE KOMIUIEKCHBIX coeuHeHui. [TonaTrne o KoopAnHAIIMOHHOM
XUMUU.

BemectBa MONEKYJISIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHHs. THIbI KPUCTAIIMYECKUX PELIETOK
(CTpYKTYp) ¥ CBOMCTBA BEIIIECTB.

[lonstne o nucnepcHbix cucremax. McrtuHHble pacTtBOpbl. IlpencraBieHue O KOJJIOWIHBIX
pactBopax. CriocoObl BBIpaXEHHS KOHIIGHTPALMU PACTBOPOB: MaccoBasl JOJS BELIECTBA B PacTBOPE,
MOJISIpHAsE ~ KOHILIEHTpauusl.  HacblmieHHble WM HEHACBIILIEHHBIE  PAacTBOPBl,  PacTBOPHUMOCTb.
Kpucramnoruapats!.

Knaccudukanus 1 HOMEHKIATypa HEOPTAaHHUECKUX BEIISCTB. T pHUBUAIBHBIC HA3BaHUS OTACIHHBIX
IIPEJICTaBUTENIEH HEOPIraHUUECKUX BEILIECTB.

Knaccudukanmss XMMHYECKHUX peakIuii B HEOPraHMYECKOW M OPTaHMYeCKOW XWMHH. 3aKOH
COXPAHEHHsI MacChl BEILIECTB; 3aKOH COXPAHEHUs U MPEBPALICHUS SHEPIMM NPU XUMHUYECKUX PEaAKIMIX.
TemnnoBble 3¢ (GeKTh XUMUYECKUX peakiuil. TepMoXxuMuyeckie ypaBHEHHUS.

CKOpOCTh XMMHYECKOW peakiuH, €€ 3aBHUCUMOCTh OT pa3IU4HbIX (PaKkTOpoB. ['OMOTreHHBIE H
reTeporeHHble peakuuu. Katanus n karanus3aTopsl.



OOpatumble W HeEOOpaTHUMBbIE peaKIMu. XHWMHYECKOoe paBHOBecue. KoHCTaHTa XHMHYECKOTO
paBHOBecHs. DaKTOPHI, BIAUSIONINE HA MOJOKEHUE XUMHYECKOTO PAaBHOBECHUSI: TEMIIEpATypa, 1aBIICHUE U
KOHILICHTpALUU BEIECTB, y4acTBYOUX B peakiuu. [Ipunnun Jle [larense.

OnekTponauTnueckas auccoruanus. CunbHble U cialble 37eKTponuThl. CTENneHb IUCCOLUAIUU.
Cpena BOJHBIX pacTBOPOB: KMCJIOTHAs, HEUTpabHasl, enoyHas. Bomopoaasiil mokaszatens (PH) pacTBopa.
I'unponus coneii. Peakinn noHHoro ooMeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE ~ peakuuu.  CreneHb  okucieHus.  OKUCIUTeNb U
BOCCTaHOBUTENb. [Iporiecchl OKMCIEHN 1 BOCCTAHOBIICHUSI. BaxkHele OKUCIUTENN U BOCCTAHOBUTEIH.
MeTop 3nekTpoHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEepUMEHTaIbHbIE METO/bl M3YyUYEHHUsI BELIECTB M UX MPEBpAIICHUMN: pa3lIoKEHUE MEPOKCUJIA
BOZOpPO/Ia B TMPUCYTCTBUU KAaTalu3aTopa, MOJAEIU KPUCTAIUIMYECKUX PELIETOK, MPOBEACHUE PEaKLUi
MOHHOTO OOMEHa, ONpeIelIeHHEe Cpellbl PacTBOPOB C IOMOIIBI0O HHAWKATOPOB, W3YYEHHE BIIUSHUSA
pa3IUYHBIX (PAKTOPOB HAa CKOPOCTh XUMUYECKOU PEAKIIUH U MOJI0KEHUE XUMHUECKOTO paBHOBECHSI.

Heopranuveckast xumus.

[Tonoxenne nemeraiuioB B Ilepuoanueckoii cucreme xumudeckux anemeHtoB .M. MenaeneeBa u
OCOOCHHOCTH CTpPOEHHUsI MX aToMoB. DU3MYECKHE CBOICTBA HEMETAIJIOB. AJIOTPONHS HEMETAIIOB (HA
npuMepe Kuciaopoaa, cepsl, pochopa u yriepona).

Bonopon. Ilomydenue, Qusuueckre W XUMHUYECKHE CBOWCTBA: pEaKIMU C MeTalUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ apuabl. TOTIMBHBIE 3JIEMEHTHI.

["anorensl. HaxoxaeHue B mpupoje, cnocoObl moiyueHus, (u3nueckue 1 XUMUYECKHue CBOMCTBA.
["amorenoBogopoasl. BakHeimue KUCTOpOACOIEpKAIUe COSTUHEHUs TajaoreHoB. JlaGopaTopHbeie u
MPOMBINIICHHBIE CIIOCOOBI MOTYYeHHsI TAIOTeHOB. [[prMeHeHre TaToreHOB U UX COSAMHECHU.

Kucnopon, 030H. JIJabopatopHbie ¥ MPOMBIIIUIEHHBIE CITOCOOBI MOYYeHUS KUCIOpoaa. DPuznueckue
Y XMMUYECKHE CBOMCTBA U MPUMEHEHHE KUCIO0pOo1a U 030HA. OKCHJIBI U IEPOKCHIBI.

Cepa. HaxoxaeHue B mpupoje, CHOCOOBI TMONy4YeHHs, (PU3MUYECKHE M XUMHUYECKHUE CBOMCTBA.
CepoBonopon, cynbdunbl. Oxeun cepsi(1V), okcun cepri(V1). Ceprrictas u cepHast KUCIOTHI U UX COJIH.
OcoOeHHOCTH CBOUCTB CepHOM KUCIOTHI. [IpruMeHeHne ceprl u €€ COeMHEHUH.

A3zor. HaxoxmeHnue B mpupoje, CrHocoObl MOMydeHUs, (PU3MYECKHEe W XUMHUYECKHUE CBOMCTBA.
Ammuak, HUTpUbl. OKCHIBI a30Ta. A30THCTast U a30THAs KUCIOTHI U MX coiid. OCOOEHHOCTH CBOWCTB
a30THOU KUCTOTHI. [I[puMeHeHne a30Ta 1 ero CoeIMHEeHUN. A30THBIC YI0OpEHUSI.

®ochop. Haxoxnenue B mpupoje, CocoObl MOMydeHUs, PU3NIECKe U XUMHUYECKHE CBONCTBA.
®dochuasr u pochun. Oxcuasr Gocdopa, bochopras kuciaora u e€¢ conu. [Ipumenenne Gocdopa u ero
coenuaeHui. ®ochopHbie yanoOpeHusl.

Yrnepon, HaxoXIAeHWE B MpHUpoae. AmorpomHbie Moaudukanuu. dusnueckue U XUMUYECKUE
CBOMCTBa TPOCTBIX BEIIECTB, 00Opa3zoBaHHBIX yriepoaoM. Oxcupn yraepoxa(ll), okcun yriepoma(lV),
yroJibHas KUCJIOTa U €€ COJu. AKTUBUPOBAHHBIN yroib, aacopOuus. OysiepeHsl, rpadeH, yriepoaHbie
HaHOTPpYOKHU. [IprMeHeHre TpoCThIX BEIIECTB, 00pa30BaHHbBIX YTIEPOAOM, U €T0 COETUHEHUH.

Kpemuuii. Haxoxaenue B nmpupose, CrocoObl MoyyuyeHusi, PU3nUecKue U XMMUYECKUEe CBOMCTBA.
Oxcun kpemuus(1V), kpeMHUEBast KUCIIOTA, CUIIMKATHL. [IprMeHeHne KpeMHus U ero coequHenuid. CTekIo,
€ro MoJIy4eHUe, BUIbI CTEKIIA.

[Tonoxenne wmetawioB B Ilepumomnueckold cucTteMe XHUMHYECKHUX 3JeMeHTOB. OcCoOeHHOCTH
CTPOEHHSI DJCKTPOHHBIX 000JOYeK aToMoB MeTamuioB. OOmme (uU3nUecKue CBOWCTBA METAIIOB.
[Ipumenenne MeTaiioB B ObITY U TexHUKE. CIIJIaBbI METAIIIOB.

DIEeKTPOXUMUYCCKUNA Ps HanmpspDkeHH MeTauioB. OOmme crnocoObl TMOMY4YEHUsT METaJUIOB:
TUAPOMETAJUTYPrHsi, MUPOMETAIUTYPrus, dJieKkTpoMeTautyprus. [lonstue o koppo3uu mMeTaioB. CriocoOsl
3allIUTHl OT KOPPO3UHU.



O6mmas xapaktepuctuka MetaioB |A-rpymnmsl [leproanueckoil cucTeMbl XUMHYECKHUX 3JIEMEHTOB.
Hatpuii u kanmii: nonydenue, pu3nyecKkue 1 XUMHUYECKHE CBOMCTBA, IPUMEHEHHE MMPOCTHIX BEIIECTB U X
COEMHEHUM.

O6mas xapakrepuctruka MetajioB ||A-rpynmsr [Teprogndeckoit cHCTEMBI XUMHUYECKHX 3JIEMEHTOB.
Marnuii 1 Kanplyii: moaydeHue, Gu3nIecKne 1 XMMHUIECKHEe CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U
uX coequHeHui. JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHHS.

AnoMUHUHR: TIoNydeHue, (PU3nvecKre U XUMHYECKHE CBOMCTBA, MPUMEHEHHE ITPOCTOTO BEIIECTBA U
ero coenuHeHuid. AmQoTepHble CBOICTBAa OKCHAA MU TUAPOKCHUIA ATIOMHUHHUS, THAPOKCOKOMILJIEKCHI
ATIOMUHMUS.

OOmast xapakrtepucTuka MeTauioB nobounsix noarpynn (b-rpynm) Ilepuoanueckoid cHUCTEMBI
XUMUYECKUX AIIEMEHTOB.

dusnyeckre ¥ XUMUYECKHE CBOMCTBA XpoMa U ero coeannenuit. Oxkcuapl u ruapokcuabl xpoma(ll),
xpoma(lll) u xpoma(VI). Xpomarbl M AuXpoMaThl, WX OKHUCIUTENbHBIC CBOWCTBA. [lomydeHune wu
MPUMEHEHHE XpoMa.

Pu3nyeckue U XMMUYECKUE CBOMCTBA MapraHua M €ro COeIWHEHUH. BaxkHeilme coeauHEHHs
mapranna(ll), mapraamna(lV), mapranma(VI1) u mapranma(VIl). Ilepmanranar kanus, ero OKUCIUTEIHHBIC
CBOMCTBA.

dusnueckue U XMMHYECKUE CBOMCTBA *kKeje3a M ero coeluHeHuil. OKCHabl, THAPOKCUIBI U COJIU
xkeneza(ll) u xeneza(lll). Ilonydyenne u npuMeHeHHe eje3a U ero CIijIaBoB.

Du3nYECKUEe U XUMUYECKHE CBOMCTBA MeIU U €€ coenuHeHui. [lonydenne u npuMeHeHne MeId 1 eé
COCTUHEHUN.

Huuk: momydenue, ¢u3NdYecKue M XHUMHUYECKHE CBOWCTBA. AMQOTEpHbIE CBOWCTBAa OKCHUAA M
TUAPOKCHU/IA LIMHKA, THIPOKCOKOMIUIEKCHI IIUHKA. [I[prMeHeHre HUHKa U €r0 COeIMHEHUH.

OKCHepUMEHTAIbHBIE METOJIbl H3Y4YEeHMsI BEUIECTB M HMX INPEBpAIlCHU: H3ydeHHe OO0pasIoB
HEMETaJlJIOB, ropeHue cepbl, hocdopa, jxene3a, MarHusi B KUCI0OpPO/ie, M3YUeHHE KOJUIEKIUH «MeTasl U
CIUIaBbI», B3aUMOJCIHCTBUE IIEJIOYHBIX M IICJIOYHO3EMENbHBIX METAUIOB C BOAOW (BO3MOXKHO
UCII0JIb30BaHUE BUICOMATEPUAJIOB), B3AUMOJICHCTBHE IIUHKA U JKelie3a C paCTBOPAMU KUCIIOT U IIEJIOUEH,
KAUECTBEHHBIC PEAKIMHA HAa HEOPraHMYECKUE AHHMOHBI, KaTUOH BOJOpPOAA M KAaTHOHBI METaJUIOB,
B3aUMOJICHCTBUE TUAPOKCHIOB AIIOMUHHA M ILHMHKAa C pacTBOpaMu KHUCIOT M IIEJIOYEH, pelieHue
OKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «l anorensl», «Cepa u e€ coenuHeHUs», «A30T u (ochop u ux
COoeMHEHUY, «MeTalbl IIaBHBIX MOATPYII», «MeTaibl TOOOYHBIX TOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumuu B obecrieyeHUN yCTOMYMBOTO pa3BUTHS yesnoBedecTBa. [IoHATHE 0 HAYYHBIX METOaX
MO3HAHUSI U METOJIOJIOTMM HAy4YHOTO HccieAoBaHUs. HayuHble TPUHIUIB OPraHU3alUUd XUMHUYECKOTO
pou3BOJCTBA. [[pOMBINIIIEHHBIE CITOCOOBI MOTYYSHHS BaKHEHIIINX BEIIECTB (HA MIPUMEpPE MPOU3BOICTBA
aMMHaKa, CepHOM KHCIIOThI, MeTaHoja). [IpoMbliieHHbIe CIOCOOBI MOMYyYEHUS METAJIOB U CILJIaBOB.
XHMMHYECKOE 3arpsi3HEHUE OKpY’Kalollell cpenbl M ero mocienctBus. Ponb XxuMuu B obecrieyeHUH
DHEPreTHYECKOi 0e30MacHOCTH.

Xumus ¥ 310pOBbe yesoBeka. JlekapcTBeHHbIe cpeacTBa. [IpaBuia ncnonb30BaHus J1€KaPCTBEHHBIX
npenaparoB. Pojae XMMuM B pa3BUTHH MEIULIMHBIL.

XYMHUS MUIIY: OCHOBHBIE KOMIIOHEHTBI, MUIIEBbIE 100aBKU. Posib XuMuu B oOecrieueHuu MUIIeBOM
0€30MMacHOCTH.

Kocmernueckne wu mapdromepHbie cpeactBa. beitoBass xumus. IlpaBunma 6Ge3omacHOro
MCIIOJIb30BaHUs MIPENapaToB OBITOBOM XMMHUH B MIOBCEAHEBHON KHU3HU.

XUMHS B CTPOUTEITLCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIC MaTepHaIIBI (IIEMEHT, OETOH).

XuMUs B CEIbCKOM X03s1icTBe. OpraHnyecKre U MUHEPATbHBIC YIOOPCHHMSL.



CoBpeMeHHBIE KOHCTPYKLMOHHBIE MAaTE€pHallbl, KPacKH, CTEKJIO, Kepamuka. Marepuansl i
aneKTpoHUKHU. HanoTexHomoruu.

Pacuérnbie 3amaun.

Pacuétsl: Macchl BemecTBa Uil 00bEMa ra3oB IO U3BECTHOMY KOJIHMYECTBY BEILECTBA, MAcce WM
00BEMY OJTHOTO U3 YUYACTBYIOIIMX B PEAKIIMH BEIIECTB, MacChl (00BhEMA, KOJTMYECTBA BEIIECTBA) PO IYKTOB
peaKIiy, eclii OJHO M3 BEIECTB MMEET NMpUMecH, Macchl (00bEMa, KOJMUYECTBA BEILIECTBA) MPOIYKTA
peaKLuy, €CiIi OJHO U3 BEIIECTB JaHO B BUJE PACTBOPA C OIIPEAEIEHHON MAaCCOBOM 10JIEW paCTBOPEHHOTO
BEIECTBA, MACCOBOM JOJIM U MOJIIPHOW KOHILICHTPALIMM BEILECTBA B PAacTBOpPE, NOJU BBIXOJA IPOAYKTA
peakIuu OT TEOPETUIECKH BO3MOXKHOTO.

MexnpeamMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBS3eH MPU U3ydeHUHU o0IIel 1 Heopranuieckoil xumun B 11 xinacce
OCYILECTBIISICTCSI Y€pe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHH, TaK M MOHSITHH,
IIPUHATBIX B OTAEIBHBIX NPEAMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO111e ecTeCTBEHHO-HAyYHbIC TOHATUS: SIBJICHUE, HAYYHBIH (aKT, TMIIOTE3a, TEOPUs, 3aKOH, aHAJIH3,
CHHTE3, KiacCUpUKAIMsI, MEepUOJUYHOCTh, HAOIIOJCHUE, W3MEpPEHHUE, OKCIEPUMEHT, MOJEIb,
MOJIEJTMPOBAHUE.

®usnka: mMarepusi, MUKPOMHUDP, MAaKpOMHD, aTOM, JIEKTPOH, NPOTOH, HEUTPOH, HMOH, HU30TOIBI,
PaznoaKTUBHOCTb, MOJICKYJIA, JHEPT€TUUECKU YPOBEHb, BEIIECTBO, TEI0, 00BEM, arperaTHoe COCTOsTHHUE
BEIIIECTBA, UCATbHBIN ra3, U3NUYECKUue BETUUHUHBI, €IMHUIBI H3MEPEHHSI, CKOPOCTh, SHEPTHs, Macca.

buonorus: kieTka, opraHusM, dKocuctema, ouocdepa, MeTaboIM3M, MaKpO- U MHUKPOAIJIEMEHTHI,
O€eJKu, JKUPBI, YTIEBO/bl, HYKJIEHMHOBBIE KUCIOTHI, ()EPMEHTHI, FTOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK
HHEPrUM B 3KOCHUCTEMAX.

I'eorpadust: MuHEpabl, TOpHBIE TOPOJIBL, TOJE3HBIE HCKONIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHONOrus: XUMHYECKass IPOMBIILICHHOCTb, METAJULYprusi, CTPOUTEIbHBIE MaTEpUABbI,
CEJIBCKOXO35MCTBEHHOE IIPOU3BOJICTBO, MUIIEBAs IIPOMBIIIICHHOCTD, (bapManeBTHUECKAs
IIPOMBIIUIEHHOCTh, IPOM3BOACTBO KOCMETHYECKHX IPENapaToB, IMPOU3BOACTBO KOHCTPYKLMOHHBIX
MaTepUasoB, AEKTPOHHAS IPOMBIIIEHHOCTb, HAHOTEXHOJIOTHH.



I[TNTAHUPYEMBIE PE3YJIbTATBI OCBOEHU S ITPOI'PAMMBI 110 XUMUU HA YT JIYBJIEHHOM
YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBHM C CUCTEMHO-/IEATENLHOCTHBIM TOJIX0/I0M B CTPYKTYpPE JTUYHOCTHBIX PE3YJbTAaTOB
OCBOGHHUsSI TIpenMeTa «XHMHUS» Ha YPOBHE CpEIHEro oOmero oOpa3oBaHUS BBIICICHBI CICIYIOIIHE
COCTaBJISIIOLIME: OCO3HAHME O0YYarOIMIMMHCS POCCHICKOM TpakIaHCKON HIAEHTHMYHOCTH; TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOIPEICIICHUIO; HATMYME MOTUBAIIMH K 00y4EHHUIO; TOTOBHOCTD
U CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS MPHUHITHIMU B OOIIECTBE MpaBWIAMH U HOPMAMHU
MOBEJICHUS;, HAIMYNE MTPABOCO3HAHUS, SKOJOTHYECKON KYIbTYPhI; CHOCOOHOCTh CTaBUTH IIEJIU U CTPOUTH
YKU3HEHHBIE IJIaHbl.

JInaHOCTHBIE pe3yNbTaThl OCBOEHUS IMpeaMeTa «XUMHUsS» OTPaxkaroT cHOPMUPOBAHHOCTH OIBITA
MO3HABATEIILHON H  TMPAKTUYECKOW  JEATeThHOCTH  OOydalomuxcs B TPOIECCe  peallu3aiuu
00pa30BaTeNbHON 1eATETHPHOCTH.

JIndHOCTHBIE PE3yNbTaThl OCBOEHUS IMpeaMeTa «XUMHUS» OTPakaroT cHOPMUPOBAHHOCTH OIBITA
MO3HABAaTEIIbHOM M MPaKTUYECKOW JAEATEeIbHOCTH  OOy4alouuxcs B IpOLEcce  pealr3aluu
00pa30oBaTeNbHON IeATETHPHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIMTAHUS:

OCO3HaHUS 00YYaIOIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 0053aHHOCTEN, YBAXKEHUS K 3aKOHY U
IIPABOIOPAIKY;

MPEJICTABJICHUS O COIMATBHBIX HOPMAaX M MPaBUIaX MEKINIHOCTHBIX OTHOIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOU TBOPUYECKOU JIEATEIHHOCTH MPHU CO3AAHUN YUCOHBIX MPOCKTOB, PEIICHUN
y4eOHBIX ¥ MO3HABATEIbHBIX 33/1a4, BHIITOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U NMPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHThl IPYTHX IMpH
aHaJIM3€e Pa3TUYHBIX BUJIOB YUeOHOU eSTeTbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOILIEHHUS K UCTOPUYECKOMY U HAyYHOMY HACJIEUI0 OT€YECTBEHHOW XUMHUH;

YBa)XEHUsI K IPOIIECCYy TBOPUECTBA B O0JIACTH TEOPHUH U MPAKTHUUYECKOTO MPUIIOKEHUS XHUMUHU,
OCO3HAHUS TOTO, YTO J[JAHHBIE HAyKH €CTh pe3yNbTaT JIUTEIbHBIX HAOIIOJCHUH, KPOIMOTIMNBBIX
IKCIIEPUMEHTATILHBIX TIOMCKOB, TIOCTOSIHHOTO TPY/AA YUE€HBIX U IPAKTHKOB;

MHTEpeca U MO3HABaTENIbHBIX MOTHBOB B MOJYYEHUH M TMOCJIEIYIOIIEM aHajiu3e MHGOpMaluu O
MEePEOBBIX TOCTHKEHUAX COBPEMEHHON OTEUECTBEHHON XUMMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

HPaBCTBEHHOT'O0 CO3HAHUS, STHUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OLIEHMBATh CUTYyallMM, CBSI3aHHBIE C XUMHUYECKUMHU SBJICHUSIMH, U TNPUHUMATDH
OCO3HAHHBIE PEeIICHUs, OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTHU OLICHUBAThH CBOE MOBEJCHUE U MOCTYIKH CBOMX TOBAPUIIEH C MO3ULIUIA HPAaBCTBEHHBIX U
MPaBOBBIX HOPM U C YYETOM OCO3HAHUSI MOCIEACTBUM MOCTYIIKOB;

4) popMupoBaHUS KYJbTYPbI 310POBbS:

MOHUMAaHUS [IEHHOCTEN 3I0POBOT0 U 0€301acHOTr0 00pasa KU3HU, HEOOXOIMMOCTH OTBETCTBEHHOTO
OTHONICHHSI K COOCTBEHHOMY (DU3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO;

cOOIOACHMSI TPaBUJI O€30MAaCHOTO OOpAIEHUsI ¢ BEIIECTBAMH B OBITY, MOBCEAHEBHOW KH3HU, B
TPYAOBOM AEATEILHOCTH;

MOHMMAHUS I[EHHOCTU MPaBWJ WHAMBHUAYAJbHOTO U KOJUJIEKTUBHOTO O€30MAacHOrO MOBEICHUS B
CUTYaIUAX, YTPOXKAIOLUIUX 3J0OPOBbIO U KU3HU JIIOACH;



OCO3HAHUS MOCJIECTBUIN U HENPUATHUS BPEAHBIX MPUBBIUEK (YIOTPEOICHHS aJIKOr0JIsl, HAPKOTUKOB,
KYpEHHUs);

5) TPY/10BOT0 BOCIIUTAHUSA:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTU B y4€OHO-UCCIIEJOBATEIbCKOM AESTeIbHOCTH, O0IIECTBEHHO
MOJIE3HOM, TBOPUECKON U APYTUX BUAAX JEATEIBHOCTH;

YCTaHOBKM HA aKTUBHOE YYaCTHE B PEIICHUH MPAKTUYECKUX 3a]1a4 COLMAIbHON HAIPaBICHHOCTH (B
paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPAaKTHUYECKOMY HM3yYEHHUIO MpOoQeccHil pa3IMyHOro poja, B TOM YHCIIE Ha OCHOBE
MPUMEHEHHUS MTPEIMETHBIX 3HaHUH M0 XUMHH;

YBaXXE€HUS K TPYAY, JIOASAM TPYyJa U pe3ysibTaTaM TPYIOBOH AESITEIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WMHIMBHIYaJbHON TpaeKTOpuM oOpa3zoBaHMs, Oymyieit
npodeccun U peagu3aluu COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XUMHUHU, HHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

HKOJIOTHYECKH 11E71eCO00pa3HOr0 OTHOMICHUS K MPUPO/IC KaK UCTOYHHUKY CYIIECTBOBAHUS KU3HU Ha
3emire;

MOHMMAaHUA TJI00aJbHOrO XapakTepa HKOJIOTMYECKUX MpoOieM, BIMSHHUS HSKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE NTPUPOJAHON U COLIMATIBHOM CPEMBL,;

OCO3HAHUS HEOOXOJAMMOCTH WCIOJIb30BAaHUS JOCTHKCHHH XHUMUU JUIsI PEUICHHS BOIPOCOB
PaILMOHATILHOTO MPUPOAOIOIB30BAHNUS;

AKTUBHOTO HENPUATHUS JEUCTBUM, MPUHOCAIIMX BpEI OKPYXKAIOWIECH MPUPOAHON Cpele, yYMEHUs
MPOTHO3UPOBATh HEOIATONMPHUSITHBIE AKOJIOTHMYECKUE TMIOCIEACTBUS MPEANPUHUMACMBIX JCUCTBUNA H
npeaoTBpaniaTh ux;

HAJIMYUS PA3BUTOTO HKOJIOTUYECKOTO MBIIUICHHUS, SKOJIOTHYECKON KYIbTYPHhI, ONbITA JESTEIbHOCTH
9KOJIOTMYECKOM  HANpaBIIEHHOCTH, YMEHHUS  pPYKOBOJCTBOBATbCSI HMMH B  [O3HABaTEJIbHOM,
KOMMYHHKATHBHOW U COIIMAILHOM MPAKTHKE, CIIOCOOHOCTH ¥ YMEHUS aKTUBHO MIPOTUBOCTOSATH UICOJIOTHH
xemopoOuw;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M OOILECTBEHHOM
MPAKTUKH;

MOHUMAaHUS CHEU(PUKA XUMUAU KaK HAyKW, OCO3HAHUs € polid B (OPMUPOBAHUU PAIIMOHATLHOTO
HAyYHOTO MBIIIJICHUS, CO3JJaHUM LIEJIOCTHOTO MPEACTaBIEHUs 00 OKPY)KAIOIIeM MHUpE KaKk O €IUHCTBE
IPUPOJBI U YEJIOBEKa, B MO3HAHUHM NPUPOJIHBIX 3aKOHOMEPHOCTEH M pelleHHuH MpoOeM COXpaHEHUS
MPUPOTHOTO PABHOBECHUS;

yOeXAEHHOCTH B 0CO0OW 3HAYUMOCTH XHUMHU JJIi COBPEMEHHOW IMBWIIM3AIMH: B €€
T'YMaHUCTHYECKON HANIPABJICHHOCTH U BaXXHOW POJIM B CO3/IaHMH HOBOW 0a3bl MaTePUATBHOU KYJIbTYPHI, B
pelIeHUH TI00aNbHBIX NMPOOJIeM YCTOMUMBOIO pa3BUTHS YEIOBEYECTBA — CHIPHEBOW, SHEPreTUUECKOMH,
MUIIEBOW M SKOJOTUYECKOW 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, OOECTICUEHUN YCIOBUH YCIIECITHOTO
TpyJa U SKOJIOTHYECKH KOM(DOPTHOM KU3HH KaXKIOTO YIeHa OOIIECTBA;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTH: MMOHMUMAHUS CYLITHOCTH METOAOB MO3HAHUS, UCIOIb3YEMBIX B
€CTECTBEHHbIX HayKax, CIIOCOOHOCTH HCIOJB30BaTh MOJIydaeMble 3HAHUS I aHajdu3a U OObSICHEHUS
SIBJICHUW OKPY)KAIOIIET0 MUpa W TMPOUCXOIANINX B HEM H3MEHEHUH, YMEHHS Jelarh 0OOCHOBaHHBIC
3aKJTFOYCHUS. Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C IETBI0 MOJYYCHUS TOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO MCIIONb30BaTh XMMHUYECKHE 3HAHUS I pelleHus MpoOJieM B
peaTbHBIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO, UCCIIEIOBATEIbCKON AESTENbHOCTH;



TOTOBHOCTU M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHUIO W CaMOOOPA30BaHUIO, K aKTHBHOMY
NOJIyYECHUIO HOBBIX 3HAaHUH 110 XMUMHU B COOTBETCTBHUH C )KU3HEHHBIMHU MOTPEOHOCTIIMU;
UHTEpeca K 0COOEHHOCTSM TpyJa B Pa3InYHbIX cepax MpohecCHOHATEHON IeATEIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertarnpeaMeTHbIe Pe3yiIbTaThl OCBOCHHUS NMPOTPaMMBlI 10 XMMHH Ha YPOBHE CPEIHEro OOIIero
00pa3oBaHUs BKIIOYAIOT:

3HaYMMble i1 (OPMHUPOBAHHMS  MHUPOBO33PCHUS  OOYYAIOIIUXCS  MEKIUCIHUILTHHAPHBIC
(MeXmpenMeTHbIe) OOIICHayYHbIE TMOHSATHS, OTPaXAIOIIUEe IEIOCTHOCTh HAYYHOH KapTHHBI MHUpa U
cneun(ruKy METOJIOB MO3HAHMS, UCIIOIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepwsi, BEIIEeCTBO, SHEPTus,
SBJICHHE, TPOIeCC, CUCTeMa, HAay4yHBIH (aKT, NMPUHLMI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
HCCIIeI0BaHNEe, HAOIIOICHNE, U3MEPEHHE, SKCTICPUMEHT U JIPYTHUe);

YHHUBEpCaJbHblE y4deOHBbIC MACWCTBUS (IMO3HABATEIbHBIE, KOMMYHUKATHUBHBIC, PETYJIATUBHBIC),
oOecrieunBaromue (HopMupoBaHue (YHKIMOHAIBHOW TI'PaMOTHOCTH M COIMAIbHOW KOMIIETCHLUH
00y4aromuxcs;

CIOCOOHOCTH 00YUAIOIIUXCS UCTIONB30BaTh OCBOSHHBIE MEXKIUCIUTUTMHAPHBIC, MUPOBO33PEHUECKHUE
3HaHWS U YHUBEPCAIbHbBIC YUeOHbBIC IEHCTBUS B TIO3HABATEIILHOM U COITMAILHON TPAKTHKE.

MertamnpenMeTHble  pe3yabTaTbhl  OTPaXalOT  OBJIAJCHHE  YHUBEPCAJIbHBIMH  Y4eOHBIMHU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JCHCTBHIMU.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe efiCTBUS

1) 6a3oBble JIOTHYeCKHeE TeiCTBUS:

CaMOCTOSITENILHO (POPMYITUPOBATH U AKTyaTU3UPOBAThH MTPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

ONpEeNENATh LEIN ACSITeIbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUU UX JOCTUKEHHUS, COOTHOCUTH
pe3yNbTaThl JESTEIBHOCTH C MOCTABICHHBIMH LIETISIMU;

MCIIOJIb30BaTh MPU OCBOCHUU 3HAHUI MPUEMBI JOTMYECKOrO MBIIUICHUS: BBIACIATh XapaKTEpHbIE
MPU3HAKU TMOHITHM U yCTaHABJIMBATh UX B3aUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHITHUS s
00BSICHEHUS OTAETbHBIX (PAaKTOB U SBJICHUH;

BbIOMpATh OCHOBAHMS M KPUTEPUHU VI KJIacCU(UKALUY BEUIECTB U XMMHUECKHUX PEaKIIHii;

YCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEK/y N3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYyKTHUBHBIC, ACIYKTUBHBIC, TIO AaHAJOTHH), BBISBISTH
3aKOHOMEPHOCTH U TIPOTHUBOPEYHSI B PACCMATPUBAEMBIX SBICHUSIX, (OPMYIHpPOBATh BBIBOJLI H
3aKIJIIOUEHUS;

IPUMEHSTh B IMpoLlecce MO3HAHUS HMCIONb3yeMble B XUMUU CHUMBOJMYECKHE (3HAKOBBIE) MOJEIH,
peoOpa3oBEIBATh MOJAECIBHBIC MPEICTABICHUS — XUMHUYECKHH 3HAK (CHMBOJ) DJIEMEHTA, XUMHYECKas
dbopMyna, ypaBHEHHE XUMHYECKON PEAKIIUU — MPU PEIICHUU YUeOHBIX TTO3HABATEIbHBIX U MPAKTUIECKUX
3aja4, MPUMEHSTh Ha3BaHHbIE MOJENbHbBIC MPEACTABICHUS AJIs BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUUYECKHUX PEAKIIHII.

2) 0a30BbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOI'O [TO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIU;

dbopMynUpoBaTh LENU U 3a/a4dl UCCIIEIOBAHMS, UCIOJIb30BaTh MOCTABIEHHBIE U CAMOCTOSITEILHO
chopMyJIMpOBaHHbIE BOMPOCHl B KAaueCTBE HHCTPYMEHTA IO3HAHWS W OCHOBBI Il (OPMHUPOBAHMUS
TUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXICHUN;

BJIAJI€Th HABBIKAMH CAMOCTOSITEIbHOTO TUTAHUPOBAHUS U IPOBEACHUS YICHUUECKUX IKCIIEPUMEHTOB,
COBEpIICHCTBOBATh yYMEHHs HAOIIOJaTh 3a XOJOM IIPOIECcca, CaMOCTOSITENIbHO IMPOTHO3UPOBATH €ro



pe3yabTar, (GOpMyIMpoBaTh OOOOLIEHHS W BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH PpE3YJIbTaTOB
WCCJICIOBAHMSI, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOICTaHHON padoTe;

nproOpeTaTh ONBIT YYEHHMUYECKOW HCCIIEAOBATENLCKOM M MPOCKTHOM JAEATENbHOCTH, IMPOSBIATH
CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUs MPAKTHUYECKUX 3ajad,
IPUMEHEHHIO PA3JINYHBIX METOI0B MO3HAHMUS.

3) pa6ora ¢ nHpopManmeii:

OPUEHTHPOBATHCSI B pAa3IMYHBIX HMCTOYHUKAX HHPOpMAUUU (HAYYHO-IIOMYJISIpHAS JIUTEpaTypa
XMMHYECKOTO COJEpKAHUA, CIPaBOYHbIE TI0co0Ous, pecypebl MIHTepHeTa), aHaIM3upoBaTh MH(DOpMAIUIO
pa3nMuHBIX BUAOB U (OPM MPEICTABICHMS, KPUTHYECKHM OLICHUBaThb €€ JOCTOBEPHOCTb H
HEMPOTHUBOPEUUBOCTD;

(dbopMynHpOBaTH 3aIPOCH M MPUMEHATH PAa3IUYHBIE METOABI NPHU MOUCKE U 0TOOpe MH(OpMaIuH,
HE0O0XOAMMOM JJIs1 BBIIIOJHEHUS y4EOHBIX 3a1a4 ONPeAeIEHHOTO THIIA;

npuoOpeTaTh OMNBIT HUCMONb30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (OPMY IpeCcTaBiIeHUs HH(POpMAIMU (CXEMBI, TpapUKH,
JMarpaMMbl, TaOJIUIIBI, PUCYHKH H JIPYTHE);

UCIOJIb30BaTh HAY4HBIM S3bIK B KAaueCTBE CPEACTBA MpU paboTe ¢ XMMUYECKOH MH(pOpManuei:
OPUMEHATh MEXIpeaIMeTHble ((pu3nueckue W MaTeMaTU4yecKue) 3HAaKM M CUMBOJBI, (HOPMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATTIAAHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaJlbHble YueOHbIe JeHCTBHUA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMOi TEMBbI B XOJI€ TUAIora U/Wiu JUCKYCCHUH,
BBICKA3bIBaTh UIeH, OPMYIUPOBATH CBOM MPEJIOKECHHUSI OTHOCUTEIBHO BBITOTHEHHUS MTPEITI0KEHHOM
3a/1a4y;

BBICTYIIaTh C TMPE3CHTAIMEH Ppe3y/lbTaTOB II03HABATCIIBHON JIEATEIBHOCTH, IOJTYYCHHBIX
CaAMOCTOATCIBbHO HIIMU COBMECTHO CO CBepCTHI/IKaMI/I HpI/I BBIIIOJIHCHUM XHMHWYCCKOI'O BKCHepI/IMCHTa,
MPAKTUIECKON pabOTHI MO MCCIETOBAHUIO CBOMCTB M3YYaeMbIX BEIIECTB, peaau3alliid yueOHOTro MPOeKTa,
1 (DOPMYJIHPOBATH BBIBOJIBI ITO Pe3yIbTaTaM MPOBEACHHBIX HCCICIOBAHUI MTyTEM COTJIACOBAHMS TIO3HIIHIMA
B X0J1¢ 00CYXIeHUSI 1 0OMEHA MHCHUSIMU.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBHUS:

CaMOCTOSATENIFHO IIAHUPOBATH U OCYILIECTBIIATH CBOIO MO3HABATEIBHYIO EATEIHLHOCTD, ONPEACIssI
e 11eNu 1 3a/1a41, KOHTPOJIUPOBATh U TI0 MEpPEe HEOOXOJUMOCTH KOPPEKTUPOBATH PEJIaraeMblii aITOPUTM
JeCTBUI TPU BBIIOJHEHUN y4eOHBIX M HUCCIIEAOBATENLCKUX 3a/a4, BRIOMpaTh Hanbosee 3 eKTUBHBIN
CIIOCO0 MX PEIICHHS C YIETOM MOTYyIECHHUS HOBBIX 3HAHUI O BEIIECTBAX M XUMHUYECKUX PEAKIUX;

OCYLIECTBIIATH CAMOKOHTPOJIb AEATEILHOCTH HA OCHOBE CaMOAaHaIM3a U CAMOOLICHKHU.
HNPEIMETHBIE PE3YJIbTATBI



[IpenmeTrHble pe3yabTaThl OCBOSHMS IPOrpaMMbl IO XUMHUM Ha YrilyOJI€HHOM ypOBHE Ha YPOBHE
cpeaHero oouero oopazoBaHusl BKIIOYAIOT crielduueckue A yaeOHOro npeaMeTa «XuMusy HayqHble
3HaHUS, YMEHUS U CIOCOOBI ICHCTBHI MO0 OCBOSHHUIO, MHTEPIPETALMU U MTPE0OPa30BAHUIO 3HAHUHN, BUIBI
JESITeIbHOCTH 110 MOJIy4YECHHIO HOBOT'O 3HaHUS M IPUMEHEHHIO 3HAaHUH B PA3JIMYHBIX Y4€OHBIX CUTYyalUsX,
a TaK)Ke B peaIbHBIX JKU3HCHHBIX CUTYallUsAX, CBA3aHHBIX C XUMHUEH. B mporpamMme 1o XuMuu peIMeTHBIE
pe3yJIbTaThl IPEACTABIEHBI 10 F0J1aM U3YYEHUS.

10 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(OpPMUPOBAHHOCTh TPEJCTABICHUN: O MECTe M 3HAYCHHHM OPraHMYECKOW XHMHUU B CHUCTEME
€CTECTBEHHBIX HayK U €€ poJIi B 00ECIIEYeHUH YCTOWYMBOTO PA3BUTHS YEIIOBEUECTBA B PEIICHUH MTPOOIIEM
9KOJIOTHYECKOM, SHEPreTUUECKON M MUIEBOM 0Oe30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX
MaTepuasoB, HOBBIX HCTOYHHKOB 3HEPTUU, B OOECHEUEHUH PALHUOHAIBHOTO MPUPOJONOIb30BAHUS, B
(GbOopMUPOBAaHUN MHUPOBO33PECHUS M OOIIEH KYIbTYphl YEIIOBEKA, & TAKXKE DKOJIOTHYECKH O0OOCHOBAHHOTO
OTHOILIEHHSI K CBOEMY 3/10pPOBBIO M IIPHUPOTHON CPEJIE;

BJIQJICHHE CHCTEMOM XMMHYECKMX 3HAHHUI, KOTOpas BKJIIOYAET: OCHOBOIIOJAralollue MOHATHS —
XUMHYCCKHUH 3JIEMEHT, aTOM, PO U JICKTPOHHAS 000JI0UKa aToMa, S-, P-, d-aTOMHbBIC OpOUTAIN, OCHOBHOE
U BO30YXJIEHHOE COCTOSIHHS aToMa, TMOpUIU3alisl aTOMHBIX OpOUTalielf, MOH, MOJIEKYJa, BAJICHTHOCTD,
AIIEKTPOOTPHUIIATEILHOCT, CTENIEHh OKUCIICHUS, XUMHYECKasi CBSI3b, MOJIb, MOJISIPHAST Macca, MOJISIPHBIH
00BEM, YIIIEpOIHBIN CKEJET, GYHKIIMOHATbHAS TPYIINA, paauKall, CTPYKTypHbIE (popMyIibl (pa3BEPHYTHIE,
COKpalIEHHbIE, CKETIETHBIE), U30MEpHs CTPYKTYpHAas U MPOCTPAHCTBEHHAsl (FeOMETpUIEcKasi, OTUYecKas),
U30MEpHbl, TOMOJIOTHYECKUH Psijl, TOMOJIOTH, YTIIEBOAOPO/IbI, KUCIOPO/I- U a30TCOAEPIKAIINE OPraHNIECKUe
COCIMHEHUS, MOHOMEp, IOJIUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYNISPHBIC COEAMHEHUS; TEOPHUH,
3aKoHBI (Tepuoanueckuii 3akoH J[. . MenneneeBa, Teopus CTpPOCHHSI OpraHWYECKHX BemecTB A. M.
byTnepoBa, 3akOH COXpaHEHHUS MacChl BEIIECTB, 3aKOH COXpPAaHEHHUS W TMPEBpAIICHUS SHEPrHH MpH
XUMHUYECKHUX PEaKIHsX), 3aKOHOMEPHOCTH, CHMBOJIUYECKHUI S3bIK XMMHU, MUPOBO33PCHUECKHUE 3HAHUS,
JeKane B OCHOBE TIOHUMAHUSI IPUYUHHOCTH U CHCTEMHOCTH XUMHUYECKHUX SIBIICHUI; MPEICTaBICHUS O
MEXaHM3MaX XUMHUYECKHUX pEeaKIHid, TePMOIMHAMUYECKMX M KHHETHYECKHX 3aKOHOMEPHOCTAX UX
MPOTEKaHHUs, O B3aHMHOM BJIMSIHUM aTOMOB U TPYIIIl aTOMOB B MOJIEKYJIax (MHAYKTUBHBIN 1 ME30MEpHBIi
addexrtor, opuentanTsl | u |l pona); dakronornueckue cBeleHUs O CBOWCTBAX, COCTaBe, MOJYYCHUU U
0€30MMacHOM HCIOIh30BAHUH BRXKHEUIIINX OPTraHMUYECKUX BEIIECTB B OBITY M MPAKTUYECKON JeSATEIbHOCTH
YyelioBeKa, OOIIMX HAay4YHBIX MPHUHIMIIAX XUMHUYECKOrO0 MPOM3BOJCTBA (HAa MpPUMEpE IPOU3BOJCTBA
MeTaHoJIa, epepaboTKu HEPTH);

c(OpPMHUPOBAHHOCTh YMEHUH: BBISIBIATH XapaKTepHbIC NPU3HAKU TOHSATUH, YCTaHABIUBATH WX
B3aMMOCBSI3b, UCIOJIL30BaTh COOTBETCTBYIOIINE MOHSATHS MPH OMHCAHUUA COCTaBa, CTPOSHUS M CBOWCTB
OPraHMYECKUX COCTMHEHU;

c(hOpMUPOBAHHOCTh YMEHUIA:

UCIIONIb30BAaTh XUMHUYECKYI) CHMBOJIHMKY JUIsl COCTABIICHUS MOJEKYISPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAMIEHHBIX M CKEIIETHBIX) POPMYIT OPraHUYECKUX BEIECTB;

COCTaBJISITh YPAaBHEHHS] XUMHYECKHX pEaKIUid M pacKpblBaTh HMX CYLIHOCTh: OKHCIIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIUI TOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOTO OanaHca 3TUX peakluid, peakinii
MOHHOTO 0OMEeHa MyTEM COCTaBJICHHSI MX TIOJHBIX M COKPAIIEHHBIX HOHHBIX YPAaBHEHUN;

W3TOTABIMBATH MOJIEIH MOJIEKYJI OPTraHMYECKHX BEIIECTB JJIs WLTIOCTPAIMH WX XUMHYECKOTO U
MPOCTPAHCTBEHHOTO CTPOCHUS,

c(OpMHUPOBAHHOCTh YMEHUI: YCTAaHABINBATh IPUHAIEKHOCTh U3YUYEHHBIX OPTraHUYECKUX BEIIECTB
M0 WX COCTaBY W CTPOCHUIO K OMpPENeIEHHOMY KJIAcCy/TPYIIe COSAMHEHUMW, HaBaTh UM Ha3BaHUS 10
cucrematnueckoir HomeHkinatype (IUPAC) u npuBOIUTH TpUBHAIBHBIC HA3BaHUS IS OTIENBHBIX



IpeJICTaBUTENIe OpraHMuecKUX BEIIeCTB (ITHIICH, alleTHIIEH, TOIYOJI, TIMLEPHH, STUICHIJIMKOIb, EeHO,
dbopManbaerua, aneTalbIerul, AaleToH, MypaBbUHAs KHCIOTA, YKCYCHas KHUCJIOTa, CTEApHHOBAs,
OJIEMHOBAs, TAJIbBMUTUHOBAS KUCIIOTHI, TJIMIMH, aJJaHWH, MaJIbT03a, GPYKTO3a, aHUITUH, TUBUHIII, U30IIPEH,
XJIOPOTIPEH, CTUPOJI U APYTHE);

c(OpPMUPOBAHHOCTh YMEHUS OINpPEAETATh BUA XMMHUYECKOH CBSI3U B OPraHUYECKUX COEIMHEHUSX
(KoBaJIeHTHAs! ¥ MIOHHAS CBSI3b, G- U TT-CBSI3b, BOJIOPOIHAS CBSI3h);

c(OpPMHUPOBAHHOCTh YMEHUS MPUMEHSTH MOJIOXKEHUS TEOPUH CTPOSHUSI OPTaHUYECKUX BEIIECTB A.
M. bytnepoBa 11t 00bsICHEHUS 3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTpOeHHE, (PU3MUECKHEe M XUMHYECKHE
CBOMCTBA THUIMYHBIX MPEJACTABUTENCH pPa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB: aJKAaHOB,
LMKJIOAJKAHOB, AJIKEHOB, aJKa/IMEHOB, AJIKHHOB, ApOMAaTUYECKUX YTIIEBOJOPOOB, CIIUPTOB, AJIbJICTHIOB,
KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTBIX U CIOXKHBIX 3(QHUPOB, KUPOB, HUTPOCOCAMHEHUNH U aMUHOB,
AMUHOKHCIIOT, OEJIKOB, YIJI€BOAOB (MOHO-, AU~ U MOJIHCAXaPUJIOB), WILTIOCTPUPOBATH TEHETHUECKYIO CBSI3b
MEXAy HUMH YPaBHEHHMSIMU COOTBETCTBYIOIIMX XMMHUUYECKHX PEAKIMI C MCIOJIb30BAaHUEM CTPYKTYPHBIX
dopmy;

c(OpMUPOBAHHOCTh YMEHUSI TOATBEP)KIaTh HAa KOHKPETHBIX IMPUMEpPax XapaKTep 3aBUCHMOCTH
peaKkIMOHHON CIIOCOOHOCTH OPraHUYECKUX COEAMHEHNUN OT KPATHOCTH U THUIIa KOBAJIEHTHOM CBA3M (G- U T-
CBSI31), B3AUMHOTO BJIMSIHUSI aTOMOB M TPYIII aTOMOB B MOJIEKYJIAX;

c(OpPMHUPOBAHHOCTh YMEHHSI XapaKTEPHU30BaTh HMCTOYHHUKH YTJIEBOJOPOIHOTO CBIPhs (HEQTH,
NPUPOIHBIA Ta3, Yrojb), CHOCOOBI €ro NepepadOTKM W MPAKTUYECKOE IPUMEHEHHUE IMPOIYKTOB
nepepadoTKy;

c(OpPMUPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HAHUW O €CTECTBEHHO-HAyYHBIX METOJaX MMO3HAHUS —
HAOIIO/ICHUU, W3MEPECHUU, MOJICIHPOBAHUH, SKCICPUMEHTE (pPealbHOM M MBICICHHOM) WU yMCHHS
NPUMEHSTH 3TH 3HAHMUS;

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHSATH OCHOBHBIE OMNEpPALMH MBICIUTENIBHON AESITENTbHOCTH —
aHaJIU3 ¥ CUHTE3, CpaBHEHUE, 00001IeHIe, CHCTEeMAaTU3aIINIO, BRISIBIICHUE IPUYNHHO-CIIEICTBEHHBIX CBS3CH
— JUISl U3YYEHUS CBOMCTB BEILIECTB U XMMHUYECKUX PEAKIIU;

c(OpMHUPOBAHHOCTh YMEHHUM: BBIBISATH B3aUMOCBSI3b XHMHUYECKUX 3HAHUI C MOHATHSAMH H
MPEJICTABICHUSIMA JAPYTUX €CTECTBEHHO-HAYyYHBIX MPEAMETOB [isi 00jee OCO3HAaHHOTO IMOHUMAaHMUS
CYIIHOCTH MaTepHaIbHOTO €IMHCTBA MHUPA, UCIOIb30BATh CUCTEMHbBIE 3HAHUSI MO OPraHUYECKOM XUMUU
JUTSL OOBSICHEHUS U TIPOTHO3UPOBAHMUSI SIBIICHUH, IMEIOIIIUX €CTeCTBEHHO-HAYUYHYIO TIPUPOLY;

c(OpMHUPOBAHHOCTh YMEHHUM: MPOBOJUTH PACUETHl MO XHUMHUYECKUM (OpMylIaM U YpaBHEHHSIM
XUMHYECKHX peakUui ¢ HCMONb30BaHUEM (U3MYECKUX BEIMYMH (Macca, 00BEM Tra3oB, KOJIHYECTBO
BEIL[ECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: pacd€Thbl MO HAXOXKIACHUIO
XUMHUYECKOH (OPMYIIbI BEIIECTBA IO M3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKUX 3JIEMEHTOB, IPOyKTaM
CrOpaHusl, IIIOTHOCTH Ta3000pa3HbIX BELECTB;

c(OpMUPOBAHHOCTh yYMEHMI: MPOTHO3UPOBATH, AHAIM3UPOBATH U OIEHUBATh C TO3UIIMMA
HKOJIOTHYECKOM O€30MacHOCTH TOCIEACTBHS OBITOBOM M MPOU3BOJICTBEHHON NESATEIHHOCTH 4YEJIOBEKa,
CBSI3aHHOW ¢ TepepabOTKO BEIIeCTB, MCIONH30BATh IMOJNYUYECHHBIC 3HAHUS IS MPUHATHS TPaMOTHBIX
petieHuit mpoOJIeM B CUTYaIHIX, CBI3aHHBIX C XUMHUECH;

c(OpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOATENbHO IUIAHUPOBATh U  TMPOBOJUTH XUMHUYECKUI
HKCIIEPUMEHT (MOJIy4YEHUE W HU3Y4YEHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAYECTBEHHBIE pPEAKIUU
VIJIEBOJOPOAOB PA3IUYHBIX KJIACCOB U KHUCIOPOACOJEPKAIUX OPraHMYEeCKUX BEILECTB, pEIICHHE
SKCIIEPUMEHTANBHBIX 3a/ad IO PACIO3HABAHHIO OPraHUYECKUX BEIIECTB) C COOJIOJCHUEM MPaBUI
Oe3omacHOTO OOpalieHusi ¢ BemecTBaMH W JabopaTopHBIM o0OopymoBaHueM, (OpMyIHpoOBaTh IEIb
WCCIICIOBAHMSI, TMPEACTaBIATh B Pa3sNIUYHON ¢GopMe pe3yibTaThl JKCIEPUMEHTA, aHaJU3UpPOBATH U
OIICHUBATH UX JOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHUIA:

coOIOAaTh IPaBHJIA SKOJIOTHYECKH IIeJIeCO00Pa3HOr0 MOBECHUS B OBITY U TPYAOBOH NEATEIIEHOCTH
B LIEJIIX COXPAHEHUS CBOETO 310POBbs, OKPYKAIOIIEH IPUPOJHON CPEIbl U TOCTUKEHUS €€ YCTONYUBOTO
pa3BUTHS;

OCO3HABaTh OMNACHOCTh TOKCHYECKOIO JEWCTBUS Ha JKUBBIE OPraHU3Mbl ONpPENEIEHHBIX
OpraHWYECKUX BEILECTB, MOHMMAas cMbIci nokazarens [T1K;

AHATM3UPOBATH IIEJIECO00Pa3HOCTh MPUMEHEHHUSI OPTAaHUYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B
OBITY C TOYKU 3pEHUSI COOTHOLIECHUS PUCK-TI0JIb3a;

c(OpMHPOBAHHOCTh YMEHUI: OCYILIECTBIATH IIeJIEHANPABICHHBIN MOUCK XUMUYECKON HHPOpMAaIIU
B pa3IMYHbIX UCTOYHUKAX (HaydHas U ydeOHO-HaydHas JUTepaTypa, CpEACTBA MAacCOBOW HMH(pOpMAIINH,
WNHTepHeT u apyrue), KPUTHUYECKHA aHATM3UPOBATh XMMHUYECKYI0 WH(pOpMAaIUio, mepepadbarbiBaTh €€ u
HCITOJIH30BaTh B COOTBETCTBUHU C TTOCTABICHHOW YUeOHOMU 3a/1auei.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeoOpraHu4YecKasi XMMHUS OTPAKAIOT:

c(OpPMUPOBAHHOCTh TMPEJACTABICHUI: O MaTepUAIIbHOM EIUHCTBE MHpPA, 3aKOHOMEPHOCTSIX U
MTO3HABAEMOCTH SIBIICHUI NPUPOJBI, O MECTE U 3HAYEHUH XMMHH B CHCTEME €CTECTBEHHBIX HAYK U €€ posn
B 00€CTIEYCHUHN YCTOWYHNBOTO Pa3BUTHUS, B PEIICHUH TIPOOJIEM IKOJIOTHIECKOM, JHEPTETUIECKON U MUIIIEBON
0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3aHUM HOBBIX MATEPUAIOB, HOBBIX MCTOYHHKOB SHEPTUH, B
00ECIeYeHU! pPALMOHATIBHOTO TMPUPOIONONb30BaHUS, B (POPMHUPOBAHMM MHPOBO33pPEHUS U OOIIEH
KYJIbTYpbl 4YelIOBEKa, a TaKKe SKOJOTMYeCKM OOOCHOBAHHOTO OTHOUIEHHMSI K CBOEMY 3I0pPOBBIO U
MPUPOJHON Cpelie;

BIIQJICHUE CHCTEMOW XMUMHUYECKHUX 3HAHUN, KOTOpas BKIIIOYAET: OCHOBOIMOJIATAIOUIUME MOHSITHS —
XUMHYCCKHI DJIEMEHT, aTOM, SIPO aToOMa, W30TOIbI, 3JICKTPOHHAs 000JI0uKa aroma, S-, P-, d-aTOMHBIE
opOuTaIu, OCHOBHOE W BO30YXIEHHOE COCTOSHHSI aToMa, TMOpPHAM3aIlds aTOMHBIX OopOWTaied, WOH,
MOJIEKYJIa, BaJIEHTHOCTh, JJIEKTPOOTPHULIATENIBHOCTh, CTENEHb OKHUCIICHMS, XHWMHYECKas CBA3b
(KoBaJIeHTHAs, HOHHAS, METAJUIMYECKas, BOJOPOHAS ), KpUCTAIITNYECKAs PEIIETKA, XUMUIECKas PeaKIus,
pacTBOp, SJEKTPOJUTHI, HEINEKTPOJUTHI, SJIEKTPOJIUTHYECKAsT IAUCCOLMALNS, CTENEHb IUCCOIMAIIUH,
BOJIOPOJHBIA TOKa3aTeNlb, OKUCIUTEIb, BOCCTAHOBUTENb, TEIJIOBOM 3((EKT XUMHUYECKOH peakiu,
CKOPOCTh XMMHUECKOH peaKkiu, XUMHUUYECKOE PaBHOBECHE; TEOPUH U 3aKOHBI (TCOPUS FIEKTPOITUTUYECKOM
auccouranuu, nepuoauyeckui 3akoH /.M. MenpeneeBa, 3aKOH COXPAaHEHHsS MacChl BELIECTB, 3aKOH
COXpaHEHHUsS ¥ TPEBPALLECHUS SHEPTUU [IPU XUMUYECKUX PEAKIMIX, 3aKOH MTOCTOSIHCTBA COCTaBa BEILIECTB,
3aKOH JIEUCTBYIOIIHUX MAccC), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3BIK XMMHH, MUPOBO33pEHUECKHE 3HAHMUS,
JeXallhe B OCHOBE NOHUMAHHUS MPUYMHHOCTH W CHUCTEMHOCTHM XMMHUYECKUX SIBICHUN; COBPEMEHHBIE
MIPEICTABJICHHS O CTPOCHHUH BEIlIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJISIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX;
NPEACTABICHUSI O MEXaHM3Max XUMHYECKUX PpPEaKIUl, TEePMOJUHAMHYECKUX M KHHETHUYECKHX
3aKOHOMEPHOCTSIX MX MPOTEKaHUs, O XMMUYECKOM PAaBHOBECHM, PACTBOpPaX M JUCHEPCHBIX CHCTEMAX;
dakTosornueckue CBEICHHS O CBOMCTBaX, COCTaBe, IOJYYEHHMH U O€30IaCHOM HCIOJIb30BaHUU
BaXHEHIIINX HEOPTAHMYECKUX BEUIECTB B OBITY U MPAKTHUECKOH NeATEIILHOCTH YeTI0BEKa, OOITNX HAYIHBIX
MPUHIUIIAX XUMHYECKOTO IPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTepHbIC MPU3HAKU TOHATUHM, YCTaHABIMBATH HUX
B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOLIUE MOHATHS MPU ONMHCAHUM HEOPraHWYECKHX BEIECTB U MX
IIPEBPALLCHU;

c(OpPMHUPOBAHHOCTh YMEHHSI MCIOJIH30BaTh XMMHUUYECKYI0 CHMBOJIUKY ISl COCTaBIEHUS (HOpMYI
BEIIIECTB M YPaBHEHUN XMMHYECKUX peakinid, cuctematTudeckyto HomeHkaatypy (IUPAC) u tpuBnanbHbIe
Ha3BaHUs OT/ACIIbHBIX BEILECTB;



C(OPMHPOBAHHOCTE YMEHHS ONPEAEIATh BAJIEHTHOCTb U CTEHNEHb OKHCICHHMS XHMHYECKHX
3JIEMEHTOB B COCIMHEHHSIX, BUJ] XUMUYECKOH CBSA3M (KOBAJIEHTHAsI, HOHHAS, METAJUTMYECKasi, BOJOPOIHAS),
THUII KPUCTAIUIMYECKON pEIETKA KOHKPETHOTO BEILIECTBA;

Cc(OPMHPOBAHHOCTb YMEHUS OOBSACHITH 3aBUCUMOCTb CBOMCTB BEILIECTB OT BUJJa XMMUUYECKOH CBSI3U
U THUNA KPUCTAUIMYECKOM peIIéTKH, OOMEHHBIH M JOHOPHO-aKLENTOPHBIH MEXaHU3Mbl 00pa30BaHUS
KOBAJICHTHOM CBSI3HU;

c(OPMHPOBAHHOCTh YMEHMMU: KJIACCH(PHUIMPOBATh: HEOPraHMYECKUE BEIIECTBA MO HMX COCTaBy,
XMMHYECKHE pPeaklUy M0 pa3IMYHbIM MIPU3HAKAM (YMCIy U COCTABY PEArHMPYIOIIUX BEILECTB, TEIMJIOBOMY
3¢ dexTy peakliuu, U3MEHEHHIO CTENEeHEeH OKUCIEHHS JIEMEHTOB, 00paTUMOCTH, YUaCTHIO KaTaJln3aTropa u
JPYTHUE); CAMOCTOATEIBHO BHIOMPATh OCHOBAHUS M KPUTEPUH JUISI KJIAaCCH(PHUKAINY U3y4aeMbIX BEUIECTB U
XAMHYECKHUX PEaKIUi;

c(hOpMUPOBAHHOCTh YMEHHS PacCKphIBaTh CMBICH mepuoaudeckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOILYIO, OOBSACHUTEIBHYIO U IPOTHOCTHUYECKYIO (DYHKIIMH;

c(OPMHPOBAHHOCTh yMEHHUI: XapaKTepU30BaTh dJCKTPOHHOE CTPOCHHE aTOMOB U HOHOB
XUMUYECKHUX JJIEMEHTOB IIEpBOro—4eTBEPTOro nepuonos llepuommyeckon cucremsl .M. Menzaeneesa,
VICTIOJIB3YSI TIOHSTHUSl «IHEPTEeTHYECKHE YPOBHU», «IHEPreTHYECKHE IOAYypOBHH», «S-, P-, d-aTOMHBIC
opOUTanu», «OCHOBHOE M  BO30YKAEHHOE OSHEPreTUYECKHE COCTOSHMSL ~ aToOMa»; OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUUYECKHUX MIEMEHTOB U UX COCAVMHEHUH 10 IIEPUOJaM U IPyIIIIaM
Ilepuonnueckont cucremsl . 1. MenzaeneeBa, BaJl€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOEHUS UX AJIEKTPOHHBIX 000JI0UEK;

c(hOpMUPOBAHHOCTh YMEHHH: XapaKTepu30BaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA
BEIIECTB  PA3JIMYHBIX KJIACCOB, IIOATBEP)KIATh CYLIECTBOBAHME TI'CHETHYECKOM CBSI3H  MEXAY
HEOPraHWYECKUMHU BEIIECTBAMU C IIOMOIIBIO YPABHEHHUI COOTBETCTBYIOIUX XUMUUECKUX PEAKIINA;

Cc(OPMHUPOBAHHOCTh YMEHHS PACKPBIBATH CYIIHOCTh: OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEaKLUI
IIOCPEJICTBOM COCTABJICHMsI JIEKTPOHHOIO OajaHca ATHX peakluil; peakuuii MOHHOTO OOMeHa IyTéM
COCTABJIICHUS HMX IIOJHBIX M COKpAIllCHHBIX HOHHBIX YPAaBHEHMM; pEaKUUN THAPOJIN3A; DPEAKLUU
KOMILJIEKCO0Opa30oBaHus (Ha IpUMepe THAPOKCOKOMIUIEKCOB IMHKA U aJTIOMHHHUSA);

C(OPMHUPOBAHHOCTh YMEHUS OOBACHATh 3aKOHOMEPHOCTH NPOTEKAHUs XUMHMUYECKUX DPEaKLUi C
Y4ETOM HUX DHEPIeTUYECKUX XapPaKTEPUCTUK, XapaKTep M3MEHEHHsS CKOPOCTH XUMHUYECKOW pPEaKkLUH B
3aBHCUMOCTH OT Pa3JIMYHBIX ()AaKTOPOB, a TAKXKE XapaKTep CMEIIEHUS XMMHUYECKOTO PAaBHOBECHS IOJ
BIIMSIHHEM BHEWIHHX Bo3neiicTBuii (mpuHuui Jle [larense);

C(OPMHUPOBAHHOCTh YMEHHS XapaKTepHU30BaThb XWUMHUYECKUE pEAKLMH, JIeKAL[MEe B OCHOBE
IPOMBIIIJICHHOTO TOJY4YEeHUsI CEPHOM KHCIOThI, aMMMaKa, OOILIMe HayudHble MPUHLUIB XUMHUYECKHX
IIPOM3BOJICTB; L1E€1€CO00PA3HOCTh MPUMEHEHHUS! HEOPTaHNYECKUX BEUIECTB B IPOMBILIIEHHOCTH U B OBITY C
TOYKHU 3PEHHUs COOTHOLLIEHUS PUCK-TIONb3A;

c(OPMHPOBAHHOCTD BJIQJICHUSI CUCTEMOM 3HAHUI O METOAAaX HayYHOIO MIO3HAHUS SBJICHUN PUPOIBI
— HaOJro/IeHue, U3MEPEHHE, MOJEIIMPOBAHKE, IKCIIEPUMEHT (peanbHbIi U MBICICHHBIH ), HCIIOIb3yEMBIX B
€CTECTBEHHBIX HAYKaX, YMEHUS IIPUMEHATD ITH 3HAHUS [IPU SKCIIEPUMEHTAIbHOM UCCIICJOBAaHUU BELIECTB
U JUIsI OOBSICHEHHUS XMMHYECKUX SBICHHH, UMEIOLIMX MECTO B MPUPOJE, MPAKTUYECKOH NeSTeNbHOCTH
YEJIOBEKA U B TIOBCETHEBHOM JKHU3HY;

C(OPMHUPOBAHHOCTh YMEHMS BBIABIATH B3aUMOCBS3b XUMHUYECKHMX 3HAHUH C MOHATUSAMH U
NPEJCTAaBICHUAMU JPYTUX ECTECTBEHHO-HAYYHBIX MPEAMETOB s 00jJee OCO3HAaHHOTO IOHMMAaHUS
MaTepUaIbHOTO €JUHCTBA MUPA;

C(OPMHPOBAHHOCTh YMEHUS MPOBOAUTH PACUETHI: C UCIOJIb30BAaHMEM IOHATHH «MaccoBas A0S
BEILIECTBA B PACTBOPE» U «MOJIIPHAs KOHLEHTPALM»; MAcChl BELECTBA WM 00bEMA ra3za 1o U3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WM OOBEMY OJAHOTO M3 YYaCTBYIOIIMX B PEAKLUHU BEILIECTB; TEIJIOBOTO
apdexTa peaknuy; 3HAYEHUS BOJOPOIHOTO IOKAa3aTesl pacTBOPOB KHUCIOT U IIEJIOYEH ¢ M3BECTHOM



CTEMEHbI0 TUCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTa pEaKlMH, €CIU OJHO W3
MCXOJHBIX BELIECTB JaHO B BUJE PACTBOPA C ONPEACIEHHON MAaCCOBOM J0JIEM pACTBOPEHHOIO BELIECTBA
WIH JTAaHO B M30BITKE (MMEET MPUMECH); IOJIA BBIXO/1a MTPOIYKTA PEaKuu; 00BEMHBIX OTHOIICHUH Ta30B;

c(OpPMUPOBAHHOCTh YMEHHUI: CaMOCTOATENIbHO IUIAHUPOBATh U  TMPOBOJUTH XUMHUYECKUI
JKCIIEPUMEHT (MIPOBEJIEHUE pEaKIMi HMOHHOTO OOMeHa, MOATBEpPXKIECHHE KauyeCTBEHHOIO0 COCTaBa
HEOPTraHUYECKUX BELIECTB, ONPEICICHHE CPEAbl PACTBOPOB BEUIECTB C OMOIIBI0 HHIUKATOPOB, U3yUEHUE
BIIUSTHUS PA3INYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOU PEAKIUH, PEIICHHE SKCIIEPUMEHTAILHBIX 33129
o Temam «Metamie» 1 «HeMeramis») ¢ coOII0ICHIEM MPaBIIT 0€3011aCHOTO OOpAICHHS C BEIIECTBAMHU
u jabopaTtopHbIM 00OpyAOBaHHEM, (HOPMYIHPOBATH LENb HCCIEAOBAHUS, MPEACTABIATh B PAa3IUYHON
dbopMe pe3yabTaThl SKCIIEPUMEHTA, aHATTM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

c(OpPMUPOBAHHOCTh YMEHHI: COONMIOJaTh TMpaBWJIa TIOJNB30BAaHUS XUMHUYECKOW TIOCYIOH W
71a00paTOpHBIM 00O0pYyIOBaHUEM, OOpaIleHHs] C BEUIECTBAMH B COOTBETCTBHM C HHCTPYKUHUSMHU IO
BBITMIOJTHEHHIO JTAOOPATOPHBIX XMMHUECKUX OIBITOB, SKOJIOTMUECKH 1[EIeCO00pa3HOro MOBeIeHU B ObITY U
TPYJIOBOM NIEATENLHOCTU B LIEJIAX COXPAHEHHUS CBOETO 3J0POBBS, OKpPYXKAIOLIEH MPUPOAHOU Cpelnbl U
JOCTH)KEHHUSI €€ YCTOMYMBOTO Pa3BUTHs, OCO3HABaTh OMACHOCTh TOKCHYECKOrO JCHCTBUSL HA >KUBBIC
OpraHU3Mbl OIIPENEIEHHBIX HEOPTAHNYECKUX BEIIECTB, MOHUMAasl cMblca nokasarens [1/1K;

c(OpMHUPOBAHHOCTh YMEHUI: OCYILIECTBIATH IIeJIEHANPABICHHBIN MOUCK XUMUYECKON HHPOpMAaIK
B pa3IMYHBbIX MCTOYHUKAX (HaydHas U ydeOHO-HaydHas JUTepaTypa, CpEACTBA MacCOBOW HMH(pOpMAIINH,
WNHTepHeT u apyrue), KPUTHUYECKHA aHATM3UPOBATh XMMHUYECKYI0 WH(pOpMAaIUio, mepepadbarbiBaTh €€ u
WCITOJIH30BaTh B COOTBETCTBUHU C TTOCTABICHHOW YUeOHOMU 3a/1auei.
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N HamveHoBAHIMe Kosaun4yecTBo 4acos JJIeKTPOHHbIE
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oOpa3oBaTe/ibHbIE
n NporpaMmel 0 ble padoThI ue padoThl
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1.1 CTpOEHUS 8 https://m.edsoo.ru/d69df
OpTraHUYECKUX 650
coenuHenni A. M.
byrneposa
Utoro mo pazneny 8
Pa3znea 2. YrieBoaopoanbl
IT
p eeﬂzﬂbjbée bubmunoreka LIOK
JICB bl —
2.1 YHICBOAOPOA 5 https://m.edsoo.ru/d69df
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11 KJTACC

N HaumenoBanu KosmuecTBo 4acos JIeKTPOHHbBbIE
" e pa3iesioB H (uudposbIe)
n/ Becer  Konrpoabunl  Ilpakruyecku
TeM oOpa3oBaTe/ibHbIE
n 0 e padoThbI e padoThI
NporpamMmbl pecypchbl
Paszgea 1. Teoperuueckue 0CHOBbI XUMUH
Crtpoenue
aToma.
[Tepuoanuecku
M 3aKOH U bubmunoreka LIOK
1.1 [Tepuomnueckas 9 https://m.edsoo.ru/2dd572
cHucTeMa 4
XUMHUYECKHUX
ajeMeHToB /I,
N. MenneneeBa
Crpoetie bu6mmoreka [IOK
1.2 setiectba. 11 1 https://m.edsoo.ru/2dd57f2
MHuoroo6pa3ue 4
BEIIIECTB
HMIeCKIe bubmoreka [IOK
1.3 19 1 3 https://m.edso0.ru/2dd57{2
peakuu 4
Hroro no pazneny 39
Pa3nea 2. Heopranuyeckasi Xumusi
but6mmoreka [IOK
2.1 Hemerasibr 31 1 3 https://m.edso0.ru/2dd57f2
4
but6mmoreka [IOK
2.2 Meraibt 23 1 2 https://m.edso0.ru/2dd57{2
4
Uroro no pazaeny o4
Pa3zgen 3. Xumus 1 ;Ku3HbL
Meroztet bubmuoreka [IOK
3.1 HOSHATI B 9 https://m.edso0.ru/2dd57f2
XUMHUH. XUMHS 4
1 KU3Hb
Hroro no pazneny 9
OBLIEE 102 4 8

KOJIMYECTBO



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

YACOB I10
I[TPOI'PAMME




ITHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KosmnuecTBo yacos Jara DJIEKTPOHHBIE
Kontpoa IpakTHye uudgposbie
n/  Tema ypoka Bce usyye
. ro bHbIE cKHe st o0pa3oBaTte/ibHbIE
padoThbI padoThbI pecypcebl
[Ipenmer u
3HA4YCHHE
OPTAHIHCCRon bubmmoreka [IOK
1 FHMIH, 1 https://m.edso0.ru/3686e6f
IpEeJICTaBICHUE O 5
MHOT000pa3uu -
OpraHUYECKUX
COECTMHEHUN
DNEeKTpOHHOE
CTpOEHHE aToma
yriaepojaa
(ocHOBHOE 1 bubmuorexa [JOK
2 BO30YKIEHHOE 1 https://m.edsoo.ru/Oce6fd4
COCTOSTHHS). c
BanentHeie
BO3MOXKHOCTH
aToma yriepoja
Xumuueckas
CBs3b B
OpPraHN4YeCKUX
COCTUHEHHUSX. bubmuorexa [JOK
3 MexaHH3MBI 1 https://m.edso0.ru/8d39f5c
o0pazoBaHus 8
KOBaJICHTHOM
CBSI3H, CIIOCOOBI
pa3pbiBa CBs3ei
Teopus
CTPOCHUS bubmuorexa [JOK
4 OpPraHUYeCKUX 1 https://m.edsoo.ru/9e595c
COEIMHEHUN A. b8
M. bytneposa
Bunel uzomepun:
CTPyRIypHaZ, bubaunorexa [LIOK
5 HPOCTPAHCTREHH 1 https://m.edsoo.ru/b0e616
asl.
61
DIIEKTPOHHBIE

2 ekt B



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

MOJIEKYJIaX

OpTraHUYECKUX
COECTMHEHNN
IIpencrasinenue
0
KJIacCU(UKALIUN
u bu6mmoreka [IOK
6 CHCTeMaTHYEeCKa https://m.edsoo.ru/c212dd
s HOMEHKJIaTypa 21
(IUPAC)
OpPraHN4YeCKUX
BCIIIECTB
Knaccnib Hran bu6mmoreka [IOK
7 peariti 2 . https://m.edsoo.ru/ba5706
OpraHUYEeCKOn
aa
XUMHUHN
CucreMatusanus bu6mmoreka [IOK
8 1 00001IeHnEe https://m.edsoo.ru/87a37ca
3HAHWI 110 TEME b
AnkaHsI:
TOMOJIOTUUECKUI
pan, obmas
$opmya, Bbubaunorexa [LIOK
9 HoMeHiTIaTypa o https://m.edsoo.ru/25a146
HU30MepHs, 36
JNEKTPOHHOE U
MPOCTPAHCTBEHH
0€ CTpOEHUE
MOJIEKYII
Dusirieckie n bubmuorexa [JOK
10 XHMUH%CKHG https://m.edso0.ru/313771
CBOMCTBa 1c
aJIKaHOB
Haxoxnenue
aJIKaHOB B
IPUPOJIE. bubmmoreka [IOK
11 Crioco0b1 https://m.edsoo.ru/259b0a
HOJTY4CHHS U 5b
HPUMEHEHHE
aJKaHOB
Huoroankarsr: bubmuorexa [JOK
12 obmas popuyxa, https://m.eds00.ru/156730

HOMEHKJIaTypa U
U30Mepus,

dz2



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

0COOEHHOCTH
CTPOCHUS U
XUMHYECKHUX
CBOMCTB,
CII0COOBI
HOJ'IyLIeHI/ISI n
[IPUMEHEHUE

13

Pemenne
pacdETHBIX 3a7a4
Ha OIpeJeICHUE
MOJIEKYJIAPHOMN
bopmybl
OpPraHUYECKOT0
BEIIIECTBRA II0
MacCOBBIM
JIOJISIM aTOMOB
9JIEMEHTOB,
BXOAIINX B €r0
COCTaB.
Cucremaruzanus
1 00001IeHne
3HAHUM T10 TeME

Bbu6nmuoreka [JOK

https://m.edsoo.ru/bf84d8e

b

14

ANKEHBI:
TOMOJIOTHYECKUM
psin, odmas
dopmymna,
HOMEHKJIaTypa,
3JIEKTPOHHOE U
MPOCTPAHCTBEHH
0€ CTpOEHHUE
MOJIEKYI.
CtpykTypHas u
LHC-TpaHC-
u30Mepus
AJIKCHOB

Bbu6nmuoreka [JOK

https://m.edso0.ru/273b0a

le

15

duznyeckue u
XUMHUYECKHE
CBOMCTBA
AJIKEHOB.
IIpaBuio
MapkOBHHKOBa

Bbu6nmuoreka [JOK

https://m.edso0.ru/21069c

cd

16

Croco0bl
HOJ'IyLIeHI/ISI nu

bu6mmoreka [IOK

https://m.edso0.ru/665dc0

58



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/665dc058

IIPUMEHEHHUE

AITKEHOB
[IpakTnueckas
pabora Ne 1 mo
TeMe bubmuorexa [JOK
17 "TlonyueHue https://m.edsoo.ru/0941ee
JTUJIEHA U d8
H3y4YeHHUE ero
CBOMCTB"
Pemienue
pacu€THBIX 3a7a4
Ha oTpe/eiIcHUE bu6mmoreka [IOK
18 MOJICKY/ISIPHOM https://m.edsoo.ru/e9ea992
bopMyIBI 1
OpPTraHUYECKOTO
BEIECTBA
AJKaIueHbl:
CONPSIKEHHBIE,
M30JIMPOBAHHBIE, bubmuorexa [JOK
19 KYMYJIHPOBaHHBI https://m.edso00.ru/04298c
e. OcobenHoCcTH Oa
3JIEKTPOHHOTO
CTPOCHUS
XHI\queCKHe bu6mmoreka [IOK
20 CBOHCTB,? https://m.eds00.ru/e56125
CONPSKEHHBIX 3d
JUECHOB
Criocobe: bu6mmoreka [IOK
21 HOMyHeH 1 https://m.edsoo.ru/1aa816
MIPUMEHEHUE 50
aJIKaJUEHOB
AJIKVHBI:
TOMOJIOTUYECKU I
pan, obmas
opmyuna,
HOMEHKJIATypa, Bbu6nmuoreka [JOK
22 JJIEKTPOHHOE U https://m.edso0.ru/68b6cc

MPOCTPAHCTBEHH
0€ CTpOEHUE
MOJIEKYIL,
buznveckue
CBOICTBA

4c



https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/68b6cc4c

XuMH4ecKue Bbu6nuoreka [JOK
23 CBOWMCTBA https://m.edso0.ru/23493a
AJIKMHOB 93
KauecTBeHHEIC Bbu6nmuoreka [JOK
24 | peakuuu Ha https://m.edsoo.ru/7b1c48
TPOMHYIO CBSI3b da
Criocode: bubmuoreka [JOK
25 HOIYHCHIL H https://m.edsoo.ru/a6f9ale
HPUMEHEHHUE a
AJIKNHOB
Pemmenue 3agau:
pacy€Ts 1o bubmuorexa [JOK
26 yYpaBHEHUIO https://m.edsoo.ru/5db8e5
XAMHYECKOMH 26
peaxkuuu
CucreMatusanus
27 1 000011IEeHNE
3HAHUH 10 TeMe
ApeHbI:
TOMOJIOTHYECKUM
pan, obmas
dopmymna,
HOMEHKJIATypa.
DNEKTPOHHOE U bubmmoreka [IOK
28 IPOCTPaHCTBEHH https://m.edsoo.ru/a92a70
0€ CTpOeHUE 94
MOJIEKYJT
OceH30J1a U
TOJTYOJIa, UX
buznveckue
CBOICTBA
XHI\queCKHe bu6mmoreka [IOK
29 cBONCTBa https://m.edsoo.ru/a44alae
apEHOB: PeaKIuu 4
3aMeIIeHHS -
XuMHu4ecKue
CBOICTBA
apEHOB: peaKIuu bubmuoteka [JOK
30 NPHUCOETUHCHHUS, https://m.edsoo.ru/a44alae
OKHCJICHHE 4
TOMOJIOT'OB

OeH3oa



https://m.edsoo.ru/23493a93
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4

31

Ocobennoctu
XUMHYECKHUX
CBOICTB CTHUpOJIa

Bbu6nuoreka [JOK
https://m.edsoo.ru/d5018a
54

32

Pemenue
pacu€THBIX 3a7a4
Ha ompeJerIeHue
MOJIEKYJIIPHOM
dbopMyIIBI
OpraHUYECKOI0
BEILIECTBA

Bbu6nuoreka [JOK
https://m.edsoo.ru/53461a
2c

33

CnocoObl
MOJTyYCHUS U
IPUMCHCHHUE
apeHOB

bu6mmoreka [IOK
https://m.edso0.ru/6f717d0
9

34

I'eneTnueckas
CBSI3b MEXIY
pa3IuYHBIMU
KJaccaMu
YTJIEBOJAOPOIOB

35

Pacuértsl mo
YpaBHEHUSAM
XUMHYISCKHIX
peaKuuii.
CucreMatusanus
1 000011IEeHNE
3HAHUM I10 TeMe

36

[Ipuponanslii ras.
[TontyTHbIE
He(TSIHBIC Ta3bI

37

Kamennbrit
yroJib u
MPOIYKTHI €T0
nepepadoTKu

Bbu6nuoreka [JOK
https://m.edso0.ru/69bh339
8b

38

Hedts 1
CrocoObI e
nepepadoTKH.
[Ipumenenue
IPOJIYKTOB
nepepadoTKu
He(TH

bu6mmoreka [IOK
https://m.edsoo.ru/21f9de7
8

39

I'eneTnueckas
CBSI3b MEXKIY
pa3IUYHBIMHU



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

KJ1accaMu
YTJIEBOAOPOIOB

40

l'anorenonpouss
OJIHBIE
YIJIEBOAOPOAOB:
3JIEKTPOHHOE
CTPOCHUE;
peaxiuu
3aMelleHus
rajoreHa

Bbu6nmuoreka [JOK
https://m.edsoo.ru/82b4d7
59

41

[elicTBue
[IeJI0Yei Ha
rajoreHnpou3BO
JTHEIC.
B3anmonelictBue
JIHTAIOreHAIKaH
OB C MarHueM u
LIMHKOM

42

CucreMatusanus
1 000011IEeHNE
3HAHUM 110
paszzaeny
"Vrnesonopoast"

bu6mmoreka [IOK
https://m.edso0.ru/20e89f2
2

43

KonTponbHas
pabora 1o Teme
"Vrnesonopoast"

bu6mmoreka [IOK
https://m.edso0.ru/95c9e2
98

44

[IpenenvHbIe
OJHOATOMHEIC
CITUPTHI:
TOMOJIOTHYECKHUI
psn, odmas
dopmymna,
CTpOCHHE
MOJIEKYII,
HU30MepHs,
HOMEHKJIATypa,
Kiaccudukanmys,
buznveckue
CBOMCTBaA

Bbu6nuoreka [JOK
https://m.edsoo.ru/df04c5c
d

45

Xumudaeckue
CBOMCTBaA
MpeACIbHBIX
OJHOATOMHBIX
CIIUPTOB

bu6mmoreka [IOK
https://m.edsoo.ru/26ee34f
e



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

Croco0bl
MOJTYYCHUS U

bu6mmoreka [IOK

46 pUMEHCHHE https://m.eds00.ru/484100
OJTHOATOMHBIX 000000000
CIIUPTOB
IIpocTeie 3¢upsr:
HOMEHKJIaTypa 1
HU30MepHs, bubmuorexa [JOK
47 0COOCHHOCTH https://m.edsoo.ru/c2c788
busnUecKkux u b2
XUMHNYCCKHUX
CBOMCTB
MHoroaToMHbIE
CITAPTHI:
STUJICHTJIUKOIb U bu6mmoreka [IOK
48 TIIULEPHH, UX https://m.edsoo.ru/ee4d84a
dusnueckue u a
XUMHNYCCKHUEC
CBOICTBA
Crioco0mr
MIOJIyYEHUs U bubmmoreka [IOK
49 pUMCHEHHE https://m.edso0.ru/d12e56
MHOT'0aTOMHBIX 7d
CIIUPTOB
deHo:
CTpOCHHE
MOJIEKYJIBI, Bbu6nmuoreka [JOK
50 busnueckue https://m.edsoo.ru/2ce726f
CBOIiCTBa. 8
Tokcu4HOCTH
dbenona
IMIeCKIe bubmuorexa [JOK
51 . https://m.edso0.ru/037ca5f
cBoiicTBa (peHona 9
Criocobet bubmuorexa [JOK
52 HOTYHCHIL H https://m.edsoo.ru/c77ddf4
HNPUMEHEHHE
denona &
[IpakTrueckas
pabota Ne 2. bubmuorexa [JOK
53 Pemenne https://m.edsoo.ru/fd0ced0
DKCIIEPUMEHTAIIb 9

HBIX 3a714a4 I10



https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/fd0ced09

teme "CnupTel 1

dbenons"
CucreMaruzamus bubmuorexa [JOK
54 U 000011eHNEe https://m.edso00.ru/1810cb
3HAHUM 110 TEME 9b
ANLnerunel u
KCTOHBI:
JIEKTPOHHOE
CTpOCHHE
KapOOHUIIHLHOU bubmmoreka [JOK
55 TpYIIIbI; https://m.edsoo.ru/b139be
TOMOJIOTHYECKHUE aa
pAIBI, 001Iast
hopmyua,
HU30MepHs U
HOMCHKIJIaTypa
ANLnerunel u
KETOHBL bu6mmoreka [IOK
56 (pmvn Heckine https://m.edso00.ru/c88742
CBOMCTBA; 5¢
peaxkuuu
MPUCOSANHCHHUS
Peakiun
ORHCICHIT ] bu6mmoreka [IOK
57 KATICCTBEHHDIC https://m.edsoo.ru/a393baa
peaxkuuu 9
AJIIbACTUI0OB U
KETOHOB
Criocode: bu6mmoreka [IOK
58 TNyt https://m.edsoo.ru/520d1c
AIbAETUI0B U 51
KCTOHOB
OIHOOCHOBHEIE
npeebHbIC
KapOOHOBBIC bubmuorexa [JOK
59 KHCJIOTBHI, https://m.edsoo.ru/fecObl11
OCOOEHHOCTH 3
CTPOECHHUSA UX
MOJIEKYII
Msomepus 1 bubmuorexa [JOK
60 HoMeHIatTypa https://m.edsoo.ru/700cc8
KapOOHOBBIX

KHCIOT, UX

7b



https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/700cc87b

¢usnueckue
CBOMCTBaA

61

XuMHueckue
CBOMCTBaA
MpeAesIbHBIX
OJHOOCHOBHBIX
KapOOHOBBIX
KHUCJIOT

Bbu6nuoreka [JOK
https://m.edso0.ru/40e6e0e
9

62

Ocobennoctu
CBOICTB
MYypaBbUHOMN
KHUCIIOTBHI.
MHoroob6pasue
KapOOHOBBIX
KHUCIIOT

Bbu6nmuoreka [JOK
https://m.edsoo.ru/bb31be
71

63

Ocobennoctu
CBOMCTB:
HETIpe/IeTbHBIX U
apOMaTUYECKUX
KapOOHOBBIX,
TUKapOOHOBBIX,
THJIPOKCUKAPOOH
OBBIX KHCJIOT.
[IpencraBurenu
BBICIITHX
KapOOHOBBIX
KHCJIOT

bu6mmoreka [IOK
https://m.edso0.ru/83a087
73

64

ITonsatue o
MIPOU3BOTHBIX
KapOOHOBBIX
KHUCIIOT

Bbu6nuoreka [JOK
https://m.edso0.ru/0d162d
9d

65

CriocoOsr
MOJIYyYCHHA U
[IPUMEHEHUE
KapOOHOBBIX
KHCJIOT

Bbu6nuoreka [JOK
https://m.edso0.ru/7c065¢
9d

66

CnokHBIE
3¢upsL:
TOMOJIOTHYECKHI
pan, obmas
opmyuna,
HU30MepHs U
HOMEHKJIaTypa

Bbu6nuoreka [JOK
https://m.edsoo.ru/adfffe6
d



https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/adfffe6d

67

dusznueckue n
XUMHUYECKHE
CBOMCTBA

3¢upos

Bbu6nmuoreka [JOK
https://m.edso0.ru/ad6h94
b2

68

Pemenue
pacu€THBIX
3a/1a4: 1o
YPaBHEHUIO
XUMHUYECKON
peakiuu, Ha
OIpeleIeHue
MOJIEKYJIAPHOMN
bopmyb
OpraHUYeCKOro
BEILIECTBA

69

[IpakTnueckas
pabora Ne 3.
Pemenue
SKCHEPUMEHTAIIb
HBIX 3a/a4 10
TEMe
"KapOoHoBsie
KHCIIOTBI.
CroxHble

3¢upsr"

Bbu6nmuoreka [JOK
https://m.eds00.ru/486671f
b

70

Kupsbr:
CTpOEHHE,
buzndeckue u
XUMHUYECKHE
CBOMCTBA
(ruaponus)

bu6mmoreka [IOK
https://m.edso0.ru/al9c5h
98

71

OcoOenHoctu
CBOWCTB XKHPOB,
CoJIepKaIINX
OCTaTKH
HENPeIeTbHBIX
JKUPHBIX KHUCIIOT.
Kupsl B
npupojie

Bbu6nuoreka [JOK
https://m.edso0.ru/b03319
22

72

Mpgb1a kak conu
BBICIIIMX
KapOOHOBBIX
KHCJIOT, UX
MOIOIIee

Bbu6nmuoreka [JOK
https://m.edso0.ru/3c5665
65



https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/3c566565

JIECUCTBUE.
ITonsrue o
CHHTETHYECKUX
MOTOTITHX
CpeacTBax
(CMCO)

73

I'eneTmueckas
CBSI3b
YTJIEBOJIOPOIOB

n
KHCIIOPOJICOACPHK
almux
OpPraHN4YeCKUX
BCIICCTB

bu6mmoreka [IOK
https://m.edso0.ru/56790c
96

74

Pacuétrl 1o
YpaBHEHUAM
XUMHUYCCKUX
peaxkuuit

75

CucreMatusanus
1 000011IEeHNE
3HAHHUHU II0 TEME

bu6mmoreka [IOK
https://m.edsoo.ru/f8eaf2e
b

76

O06mas
XapaKTePUCTUKA
YIJICBOJIOB U
Kiaccuukanms
YIIIEBOIOB
(MOHO-, - 1
HOJICaxapuIbl)

bu6mmoreka [IOK
https://m.edso0.ru/7a9693
al

7

MoHocaxapu/ibl:
buznveckue
CBONCTBA U
HaXO0XICHNUC B
pupoje

bu6mmoreka [IOK
https://m.edsoo.ru/b4bdda
2d

78

[Ipumenenue
TJIIOKO3BI, €€
3HA4YCHUC B
KU3HEACATCIBHO
CTH OpraHu3Ma

bu6mmoreka [IOK
https://m.edsoo.ru/5e6112
2d

79

Jucaxapunpl:
caxaposa,
ManbTO3a U
JIAKTO34.
Haxoxnenue B
npupoae u

Bbu6nuoreka [JOK
https://m.edso0.ru/eb0384
e’



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/eb0384e7

IIPUMEHEHHUE

JIMCaxapuioB
[Honucaxapunsr:
CTpOCHHE
MaKpOMOJIEKYI, bubmmoreka [IOK
80 busuveckue u https://m.edsoo.ru/72a045
XHUMHUYECKHE 08
CBOMCTBA,
MIPUMEHEHHE
[Tousitue 06 Bbu6nuoreka [JOK
81 MCKYCCTBEHHBIX https://m.edso0.ru/6216e7
BOJIOKHAX 66
Pemenne
paC‘-IeTHBIX 3a1a4
Ha OTIPEASIIEHHE bubmuorexa [JOK
82 FOIH BRIXOAA https://m.edsoo.ru/7fde47e
MIPOJTYKTa f
peaKIu OT -
TEOPETHUECKH
BO3MOXKHOTO
Cucremaruzamnus BuGmorexa LOK
83 1 0606“meHHe https://m.edso00.ru/08d436
3HAHUH T10 4c
pazaeny
KonTtponbHas
ﬁiiiii;lgﬂzﬁzfep bubmmnoreka LIOK
84 https://m.eds00.ru/42c667
JKalue 86
OpTraHUYECKHE —
coenuuenus"”
AMUHBI:
Kiaccudukanus,
CTpPOCHHE
MOJIEKYJI, oO1I1as bu6mmoreka [IOK
85 bopmyna, https://m.edsoo.ru/efa7e6¢c
U30MepHsl, a
HOMEHKJIaTypa U
dusnueckue
CBOMCTBaA
XmimquKHe bubmuorexa [JOK
86 CROHCTRa https://m.edsoo.ru/1bc5cf8
anudaTuIecKux

AMHHOB

0



https://m.edsoo.ru/72a04508
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/1bc5cf80

AHWINH:

CTpPOCHHE
aHMIIMHA, bu6mmoreka [IOK
87 0COOCHHOCTH https://m.edso0.ru/39cd21f
XHUMHUYECKHX 1
CBOMCTB
AHUJINHA
CriocoOmr
MOJTYYCHUS U bubmuorexa [JOK
88 pUMEHCHHE https://m.edsoo.ru/eal387
annpaTUIecKux 63
AMHUHOB
AMUHOKHUCIIOTBI:
HOMEHKJIaTypa 1
MSOMEPHA, bubaunorexa [LIOK
89 (bHBfI Heckie https://m.edso0.ru/d1773e
CBOWCTBA.
80
OtacnbHBIC
MMpeaACTaBUTCIIN
0.-aMHHOKHCJIOT
XuMHu4eckue
CBOICTBA
AMMWHOKHUCIIOT,
gzonomr{ecxoe Bubmorexa LIOK
90 https://m.edsoo0.ru/77df705
3HAYCHHE
AMHUHOKHCJIOT. a
Cunte3 u
TUIPOIIN3
NENTHIOB
benku kak
MIPUPOTHBIC bubmuorexa [JOK
91 IOJIUMEPBI; https://m.edso0o.ru/429e98
CTPYKTYpBI 99
OCIIKOB
IMIeCKIe bu6mmoreka [IOK
92 . https://m.edso0.ru/623730
CBOMCTBa OEIKOB
6d
A3zoTcoaepkaiu
© bubmuorexa [JOK
93 FETEPORMIIIICe https://m.edsoo.ru/521d14
KHE COCTUHEHUS. 31
Hykneunosblie

KHCJIOTHI:



https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/521d1431

COCTaB,
CTPOCHHE H
OuoJioruyeckas
poib

94

[IpakTnueckas
pabora Ne 4.
Pewenne
JKCIIEPUMEHTAITh
HBIX 337124 MO0
Teme
"A3oTcoaepkalll
1€ OpraHuYyecKue
coeuHeHus"

bu6mmoreka [IOK
https://m.edso0.ru/8e3c02
dl

95

[IpakTrueckas
pabota Ne 5.
Pemenune
SKCHEPUMEHTAIIb
HBIX 3a]a4 I10
TeMe
"Pacno3HaBanue
OpTraHUYECKUX
coenuHeHun"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/bde3fdf
6

96

KonTtponbHas
paborta mo Teme
"A30TcoaepKalil
1€ OpraHuYEeCKUe
coenuuenus"”

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ce561bc
-

97

OCHOBHBIE
IIOHATHUA XUMHUHN
BBICOKOMOJIEKYJT
SIPHBIX
COCIMHEHUN U
METOIBI UX
CHHTE3a —
HO.HI/IMepI/ISaI_[I/ISI
n
MMOJIMKOHIEHCAIl!
s

bu6mmoreka [IOK
https://m.edsoo.ru/7aa63eb
d

98

IInacTmaccel.
YTunuzanmsa u
nepepaboTka
IJIACTHUKA

Bbu6nuoreka [JOK
https://m.edso0.ru/82242¢
Of



https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/82242e0f

99

DnacToMepsl:
HaTypajabHbIN
CUHTETHYECKHE
Kaydyku. Pe3una

Bbu6nmuoreka [JOK
https://m.edso0.ru/246103
ec

10

Bouokna:
HaTypaJlbHBIE,
HCKYCCTBEHHBIE,
CUHTETUYECKHE.
[Tomumepsbl
CIEHUATIBHOTO
Ha3HaA4YCHU A

bu6mmoreka [IOK
https://m.edso0.ru/5963a6
01

10

[IpakTnueckas
pabota Ne 6.
Pemenne
AKCTIEPUMEHTAITh
HBIX 3a1a4 110
TeMe
"Pacno3naBanue
I1acT™Macc 1
BOJIOKOH"

bu6mmoreka [IOK
https://m.edsoo.ru/3aebd?
7a

10

O06o0061IcHNE U
CUCTCMaTu3alusa
W3y4EHHOTO
Marepuana 1o
TeME
"BricokoMoneky
JSIpHBIC
coenuuenus"”

Bbu6nuoreka [JOK
https://m.edsoo.ru/6a22bl
e8

OBLLIEE
KOJIMYECTBO
YACOB 10
[IPOT'PAMME

102



https://m.edsoo.ru/246103ec
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/6a22b1e8

11 KJTACC

KounuectBo yacos DJIEKTPOHHBIE
Ne Jara
Kontpons = IIpakTHuec uupposbie
n/ Tema ypoka Bce U3Y4YeH
I o HbIE Kue st oOpa3oBaTe/ibHbIE
r
padoTsI padoTsI pecypcebl
Atom. C
. TOOM OCTaeB bubmuorexa [JOK
TOMHBIX 4, .
1 Hup 1 https://m.edso0.ru/59
XHUMHUYECKHI
cl12ee
aneMeHT. M30Tonbl
C
BHTfKOTeI:;I;HX bu6mmoreka [IOK
2 o 60J101316K TOMOB 1 https://m.edsoo.ru/b4
’ dofffa
KBAaHTOBBIC UHCJIa
K
X;;::{tf:;{ium bu6mmoreka [IOK
3 2 EMEHTOE (S 1 https://m.edso0.ru/61
P 294af
d-, f-anemenTshI)
P
3;:236522::;6 bu6mmoreka [IOK
4 aTOMHpBIM 1 https://m.edsoo.ru/f5f
750fe
opouTanim
DJIEKTPOHHBIE
b
5 5 OCHOBHOM It 1 https://m.edsoo0.ru/81
« 49e846
BO30YKIEHHOM
COCTOSAHUHN
DJIEKTPOHHBIE
KOH(pUTYparu bubmuorexa [JOK
6 HOHOB. 1 https://m.edso0.ru/a0
DIeKTpooTpUIaTelN 764b24
BbHOCTH
[Tepuonnueckuii
3aKOH U
[Tepuonuueckas
CHCTGM;K bubmuorexa [JOK
XUMHNY 150,
7 1 https://m.edso0.ru/16
anemeHToB /[. U.
957c01
Menneneena, CBI3b
C COBPEMEHHOM
TEOpUEH CTPOCHHUS
aTOMOB



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

3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB
XUMHYECKAX

3JICMEHTOB B bu6mmoreka [IOK
8 00pa3yeMbIX UMHU https://m.edsoo.ru/f8

IIPOCTBIX U 468927

CJIOKHBIX BCIICCTB

II0 IpyIIIaM U

nepuoiam

CucreMaTuszanus u bu6mmoreka [IOK
9 000011IeHNE 3HAHUI https://m.edsoo.ru/8fa

10 TEME d2942

Bunn xumuueckoit

CBsI3U. MexaHu3Mbl

o6p agOBaHmf bubmuorexa [JOK
10 I:E:;feg?on https://m.edsoo.ru/5a

+ BOAOpOATAL 8072af

CBSI3b.

MexMOeKyIIApHbI

€ B3aUMOJEHCTBUSI

BanentHoCTh U

BaJICHTHBIC

BO3MOKHOCTH

aToMoB. CBs3b bubmuorexa [JOK
11 AIIEKTPOHHOM https://m.edsoo.ru/3d

CTPYKTYPBI 2ca093

MOJIEKYJI C UX

T€OMETPUUYECKUM

CTPOECHHUEM

[IpencraBnenus o

KOMILIEKCHBIX bu6mmoreka [IOK
12 COCTMHECHUSX: https://m.edso0.ru/8c

COCTaB U 66b12a

HOMEHKJIaTypa

BemectBa

MOJICKYJISIPHOTO 1

HEMOJIEKYJISIPHOTO bubmuorexa [JOK
13 crpoenusi. TUmbl https://m.edsoo.ru/el

KPHCTAIUTMYECKUX 67635b

peleToK u

CBOICTBA BEIIECTB

[TonsiTue o bu6mmoreka [IOK
14 JIMCTIEPCHBIX https://m.edsoo.ru/da

CUCTEMaX. 2c70e4



https://m.edsoo.ru/f8468927
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4

IIpencrasnenue o
KOJUIOUIHBIX
pacTBopax

HWctunnbie
pacTBOpBIL:
HACBILIEHHBIE U

Bbu6nmuoreka [JOK

15 HCHACHIIICHHBIC https://m.edsoo.ru/e9
’ ccdd8d
pPacTBOPUMOCTb.
Kpucramnoruapatst
Crocober bubmuorexa [JOK
16 BHIPBREHIA https://m.edso0.ru/32
KOHIICHTPAIINH 866534
pacTBOpOB -
Pemenue 3agau c
HUCITIOJIB30BaHUEM
IIOHATHUHN MacCoBasd BI/I6J’[I/IOTeKa HOK
17 A0 ) https://m.edsoo0.ru/78
paCTBopeIiHOFO 5e0abd
BemiecTna', -
"MoJgpHas
KOHLeHTpauus"
Knaccudukanms u
bu6mmoreka [IOK
18 EzreHKnaTypa https://m.edsoo.ru/bf
PraHUYECKUX 9e108d
BEIIIECTB -
CucreMaru3zanus u bubmuorexa [JOK
19 000011IeHHe 3HAHUI https://m.edsoo.ru/8d
10 TeMe 2c6a3a
KoHnTponbHas
pabota mo Temam
"CTtpoeHue aroma.
[Tepuonnueckuii
3aKOH U
Hepropuricckas bu6mmoreka [IOK
20 crerena https://m.edsoo.ru/70
XUMHUYCCKUX

anemeHToB /[. U.
Menneneena",
"CtpoeHnue
BElIEeCTBA.
MHoroo6pasue
BelecTs"

a60aad



https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/70a60aa4

21

Knaccudukanus
XAMUYECKHUX
peakuuii B
HEOPraHW4YeCKOu 1
OpraHnu4ecKou
XHAMHUH. 3aKOH
COXpaHEHHUS MacChl
BCIIECTB; 3aKOH
COXpaHEHUs U
MpeBpamieHus
SHEPTUH NPH
XAMUYECKHUX
peaKIusx

Bbu6nuoreka [JOK
https://m.edso0.ru/63
35cdd?

22

TennoBbie

3 dexTr
XUMHUYECKHUX
peaKkuuii.
TepMoxumMHuueckue
YpaBHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/d1
db86da

23

Brrancnenus no
YpaBHEHHUSIM
XAMUYECKHUX
peakuuii u
TEPMOXHUMHUYECKUM
YpaBHEHUSIM

bu6mmoreka [IOK
https://m.edso0.ru/87
b13954

24

CxopocTthb
XUMHYECKON
peakuuu, eé
3aBUCUMOCTD OT
Pa3JINIHBIX
¢dakropos. Karanmus
U KaTaJlu3aTopbl

25

T'omorenHrie
reTepOreHHbIC
peakuumn

26

[IpakTnueckas
pabora Ne 1 mo
teme "BiusHue
Pa3IUYHBIX
¢akTopoB Ha
CKOPOCTb
XAMUYECKOU
peakuun"

bu6mmoreka [IOK
https://m.edsoo.ru/1fa
caldl



https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/1faca1d1

Obpatumsbie u

HEOOpaTUMbIe bubmuorexa [JOK
27 pCaKIuH. https://m.edso00.ru/30

XuMudueckoe 952f9b

paBHOBecHE

[IpakTnueckas

paborta Ne 2 o

Teme "Buiaine bubnnorexka [JOK
28 PAsJHTHAX https://m.edsoo.ru/3b

(dhakTOpOB Ha f34e17

MOJIOKECHUE

XUMHUYECKOT'O

paBHOBecus"

DJIEKTPOJIUTHYECKA

sl TUCCOLIMAIIHS.

CEHBHBED I/IL([:.Ha6H€ Bubmiorexa LIOK
29 NT— https://m.edso0.ru/5f

' 766bdf

Crenenn

JUCCOITUAITUT

HNonnoe

MIPOU3BEICHUE

Boabl. Cpena bubmmoreka [IOK
30 BOJTHBIX PACTBOPOB. https://m.edso0.ru/39

Bonoponusrii 66ca89

nokasarens (pH)

pactBopa

I'mpponus cosen.

Peakiiu, bubmmoreka [JOK
31 IPOTEKAIOIINE B https://m.edsoo0.ru/09

pacTBopax d5adbd

ANEKTPOJIUTOB

[IpakTnueckas

pa60T"a Ne 3 mo bubmuorexa [JOK
32 TeMe "Ximireckie https://m.edsoo.ru/2e

pearini B 3daeb0

pacTBopax

BJIEKTPOIUTOB"

OxucanTeNnpHO-

BOCCTAaHOBUTCIIbHBI BHGIHOTeKA I_IOK
33 °p eaKHUHH' https://m.edso0.ru/56

Baxneiimne

OKHCIIHUTECIN U
BOCCTaAaHOBHUTCIIN

226060



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

Merton

Bbu6nuoreka [JOK
34 Z:;fgf;jm https://m.edsoo.ru/fb
691387
HMOHHOTO) OanaHca
DneKTponan3 bubmmoreka [IOK
35 pacTBOpPOB U https://m.edsoo.ru/93
pacIiIaBoB BEIIECTB fb97d2
Permenue 3a1au bubmuorexa [JOK
36 PASTIMHEIX THITOB https://m.edsoo.ru/5a
859d16
S bu6mmoreka [IOK
37 PASIHHHAIX THITOB https://m.edsoo.ru/5af
a265d
CucreMaTus3anus u
000011IeHNE 3HAHUN bu6mmoreka [IOK
38 0 TEME https://m.edsoo.ru/cl
"XuMudecKue 61eb85
peakuun"
K06H TPOTIbHAA bu6mmoreka [IOK
39 ,I,);( ota Ho Teme https://m.edso0.ru/a8
HMqu"cme 202930
peakuuu -
[Tonoxenue
HEMETaJJIOB B
[Tepuonuueckoi
cHUCTEME
XUMHUYCCKUX
anementoB JI. U. bubmuorexa [JOK
40 Meneneesa u https://m.edsoo.ru/8c
0COOEHHOCTH a2dcad
CTPOCHHUS UX
aTOMOB.
dusndeckue
CBOMCTBa
HEMETaJJIOB
AmnmoTponus
HEMETAILIOB (Ha bubmuorexa [JOK
41 Eifr:;);a cepa https://m.edsoo.ru/ef9
’ ’ 2c91c
dbocdopa u

yriaepoaa)



https://m.edsoo.ru/fb691387
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/ef92c91c

Bonopon:

MOJTyYCHHE, bubmuorexa [JOK
42 busnyeckne u https://m.edsoo.ru/0Oa

XUMHAYCCKHE a8f613

cBoricTBa. ['mapuabl

l'anorensr:

HaXO0XJCHHE B

MIPUPOJIE, CIOCOOBI bubmuorexa [JOK
43 MOJyYCHHS, https://m.edsoo.ru/4e

buzmveckue u 223795

XUMHUYCCKHUEC

CBOICTBA

["anorenoBo10poabI

. Baxneiimme bu6mmoreka [IOK
44 KHCJIOPOCOAEpIKa https://m.edsoo.ru/6b

[UE COEAUHEHUS 3255e6

raJlOTeHOB

JlabopaTopHbie

MIPOMBIIIIJICHHBIE

criocods! bubmuorexa [JOK
45 HOMYHCHIA https://m.edso0.ru/69

TaJIOTeHOB. 71acad

IIpumeHeHue

TaJIOT€HOB U UX

COCTUHEHUN

[IpakTnueckas

Ilzaeif;;]zg 4 bubnmoreka [IOK
46 SKCTIEpUMEHTAEHE https://m.edsoo0.ru/8b

26fecd

X 3a/1a4 10 TeMe

"T"anorensr"

Kucnopon:

nabopaTopHbIE U

MMPOMBIIIJICHHBIC

criocods! bubmuorexa [JOK
47 HOMYHEHI, https://m.edsoo0.ru/c8

buzmveckue u abc36a

XUMHYECKHE -

cBoiicTBa. O30H.

IIpumeHeHue

KHCIIOpO/ia U 030HA

OKCHIB 1 bu6mmoreka [IOK
48 https://m.edsoo.ru/5c

MEPOKCHIbI

8816a0
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Pemenue 3amau

Bbu6nuoreka [JOK

49 PASTIHEIX THITOB https://m.edsoo.ru/2b
6d8b4b
Cepa: HaxoXIeHHE
B IIPUPOJIE,
CIOCOOBI bubmuorexa [JOK
50 MOJTyYCHHS, https://m.edso0.ru/46
busnyeckne u afael6
XHMHYECKHE
CBOMCTBa
CepoBoopox bubmuorexa [JOK
51 S ’ https://m.edsoo.ru/7¢c
875999
Kucnoponconepxka
HIHE COCHIHCHITA Bbu6nuoreka [JOK
52 Eff;geHHocm https://m.edsoo.ru/8cf
. y a2548
CBOMCTB CEpHOM
KHCJIOTBI
[IpakTnueckas
pabota Ne 5.
Pemenue bu6mmoreka [IOK
53 AKCICPUMECHTATBHBI https://m.edsoo.ru/Oaf
X 3aJ1a4 110 TEME b05e4
"Cepau eé
coeguHeHUs"
A30T: HaxOXIeHHEe
B IIPUpPO/IE,
Crioco0E! bu6mmoreka [IOK
54 HOTyHeHH, https://m.edsoo.ru/ba
busznueckue u dd2255
XUMHUYCCKUEC
CBOMCTBa. AMMHaK,
HUTPUbL
Kucnoponconepxa
HIHE COCHIHCHITA Bbu6nmuoreka [JOK
55 ?;:;g‘eHHOCTH https://m.edsoo.ru/e2
. . 965afe
CBOMCTB a30THOM
KHCJIOTBI
IIpumeHeHue asofa Bubmorexa [IOK
56 1 E1O COCAMHCHII. https://m.edsoo.ru/12

A3oTHBIE
ynoopeHus

95059
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dochop:
HaXOXXJCHHUE B
MIPUPOJIE, CIOCOOBI
MOJTyYCHUS,

bu6mmoreka [IOK

57 busnyeckne u https://m.edsoo.ru/9a

XUMHYECKHE 6b43ec

CBONCTBA.

dochunsr u

dbochun

Oxkcuabl pocdopa,

docdopcoaepxamm bubmmoreka [JOK
58 e kucnotel. Cosn https://m.edsoo.ru/c7

dbocdopHoii a2d429

KHCJIOThI

[Ipumenenue

docdopa u ero bubmmoreka [JOK
59 COCTMHCHHUH. https://m.edsoo.ru/a2

docdopHbie 18070a

ynoopeHus

[IpakTnueckas

pabota Ne 6.

Pemmenne Bbu6nuoreka [JOK
60 IKCIEPUMECHTAIHHBI https://m.edsoo.ru/81

X 3aJ1a4 10 TEME 75ac3f

"Azot u pochop u

UX coequHeHus"

Yraepon:

HaXO0XICHUC B

pupose,

AJUTOTPOITHBIE bubmuorexa [JOK
61 MO U UKAIIH, https://m.edsoo.ru/le

busnyeckne u b19f%e

XUMHAYECKHE

CBOMCTBA,

[IPUMEHEHUE

Oxkcun

yraepona(ll), okcun bubmuotexa [JOK
62 yraepoaa(lV), https://m.edsoo.ru/db

yroJbHasi KUCIOTa ab8adf

u €€ conu

Permerie 3a1ad bu6mmoreka [IOK
63 https://m.edso0.ru/60

Pa3IMYHBIX THUIIOB

29h609
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Kpemuuii:
HaXO0XJCHHE B
MIPUPOJIE, CIOCOOBI

bu6mmoreka [IOK

64 MOJTyYCHHS, https://m.edsoo.ru/14
busnyeckne u 3558ab
XUMHUYCCKHUEC
CBOMCTBa
Oxkcun
bu6mmoreka [IOK
65 kpemma(1V), https://m.edsoo.ru/31
KpEeMHHEBas 7067b1
KHCJIOTAa, CUJIMKAThI
S;eihf{?:l:ln:m bu6mmoreka [IOK
. https://m.edso0.ru/39
| pomen s
’ https://m.edso0.ru/58
MOJIYUYCHHUC, BUABI 23C€fb
CTEKJIa £oCLETD
Permerie 3a1ad bu6mmoreka [IOK
67 PASTIHEIX THITOB https://m.edso0.ru/b6
241801
CucreMaru3zanus u
0000mmeHmne 31L{laHI/H71 bubmmorexa LOK
68 o TeMe https://m.edsoo.ru/6e
864db5
"Hemeramnsr"
KoHnTponbHas bubmmoreka [IOK
69 pabota 1o Teme https://m.edsoo.ru/d0
"Hemertammsr" 484c76
Ananus
pe3yIabTaTOB bubmmoreka [JOK
70 KOHTPOJIbHON https://m.edsoo.ru/2b
paboThI, KOPPEKITUS 7e9510
OImuO0K
ITonoxenue
MCTaJJIOB B
[Tepuonnueckon
cucremMe
XUMHUYECKHUX bu6mmoreka [IOK
71 3IIEMEHTOB. https://m.eds00.ru/98
OcobenHoctu 39c16¢
CTPOCHUS
DJIEKTPOHHBIX

000JI0YEK aTOMOB
MCTaAJ1JIOB
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72

Ooutme
buznveckue
CBOMCTBA
METaJIJIOB.
[Ipumenenue
METaJUIOB B OBITY U
TEXHHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/51
dac9d3

73

CniiaBel METAJLIOB.
Koppo3zus
METAJIOB

bu6mmoreka [IOK
https://m.edso0.ru/42
b872e3

74

Pemrenue 3agau
Pa3IMYHBIX THUIIOB

Bbu6nmuoreka [JOK
https://m.edsoo.ru/e3
de37b6

75

DNEKTPOXUMHUUECKH
U psii HAPSKEHUN
MeTasuioB. O0mue
CIOCO0BI
HOJTy4YEeHHUs
METaJIOB

Bbu6nuoreka [JOK
https://m.edsoo.ru/94
eb377a

76

Oo6mias
XapaKTEePUCTUKA
MeTaioB |A-
TPYIIIIBI
[Tepuonuueckoi
CHCTEMBI
XAMUYCCKHUX
anemeHToB. Harpuii
U KaJIui:
MOJIyYEeHHUE,
buznveckue u
XHUMHYECKHE
CBOICTBA,
MIPUMEHEHUE
MPOCTHIX BEIIECTB U
HUX COeIUHEHUN

Bbu6nmuoreka [JOK
https://m.edsoo.ru/el
2c26b3

7

O061mas
XapaKTepPUCTUKA
MeTainoB |1A-
TPy
[Tepuonnueckon
CHCTEMBI
XHUMHYECKHX
9JIEMCHTOB.
Maruuii 1 KaJbIui:

Bbu6nuoreka [JOK
https://m.edsoo.ru/7c
3e49c0
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MOJIyYeHHE,
buznveckue u
XHMHYECKHE
CBOICTBA,
MIPUMEHCHHE
MPOCTHIX BEIIECTB U
HUX COeIUHEHUN

78

JKécTkoCcTh BOOKI U
CIIOCOOEI €€
YCTpaHCHHS

bu6mmoreka [IOK
https://m.edsoo.ru/c7
4bfae9

79

ATIOMUHUI:
MOJTyYCHHE,
buzmveckue u
XHMHYECKHE
CBOICTBA,
MIPUMECHEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/0Oe
79b266

80

AmMdoTtepHbIe
CBOICTBA OKCUJA U
THAPOKCH]IA
AJIOMHHUS,
TUAPOKCOKOMILIEKC
bl AJIFIOMHUHHA, UX
IIPUMEHEHNE

bu6mmoreka [IOK
https://m.edsoo.ru/5d
12d318

81

Pemrenue 3agau
Pa3IMYHBIX THUIIOB

82

[IpakTnueckas
paborta Ne 7.
Pemienne
AKCIEPUMEHTAIBHBI
X 3aj1a4 I10 TEME
"MerTaibl IJ1aBHBIX

noarpynm”

bu6mmoreka [IOK
https://m.edsoo.ru/27
adaf43

83

O061mas
XapaKTepUCTHKA
METaJIJIOB
MOOOYHBIX
noxrpymm (b-
rpymm)
[Tepuonnueckon
CUCTEMBbI
XUMHYECKHX
AJIEMEHTOB

Bbu6nmuoreka [JOK
https://m.edsoo0.ru/61
0d7431
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duznueckue u

XHMHYECKHE bu6mmoreka [IOK
84 CBOMCTBa Xpoma u https://m.edso0.ru/99

€ro COeIMHEHUH, UX 11bef3

MIPUMEHCHHE

Baxwneiimue

COCMHEHHS

Maprasiia. bu6mmoreka [IOK
85 [Tepmanranat https://m.edso00.ru/03

KaJIHsl, €ro 9d69c8

OKHCJIIUTCIBbHBIC

CBOMCTBa

dusnveckue u

XHMHYECKHE

CBOMCTBA XKeje3a v bu6mmoreka [IOK
86 €ro COCTMHCHUM. https://m.edsoo.ru/1b

[Tonyuenue u 718741

IIPUMEHEHNE

CILIaBOB KeJie3a

dusndeckue u

XAMUYCCKHE Bbu6nuoreka [JOK
87 CBOWCTBA MEJIH U € https://m.edsoo.ru/2b

COEIUHEHHI, UX c0f954

IIPUMEHEHNE

dusndeckue u

XUMHUYCCKUEC

CBOMCTBA IIUHKA U bubmuorexa [JOK
88 €ro COeIUHEHUN, UX https://m.edsoo.ru/bl

pPUMCHEHHUE. f2beal

IM'mapoxcokomIuieke

Bl IMHKA

[IpakTnueckas

pabota Ne 8.

Pemrerine bu6mmoreka [IOK
89 IKCTIEPHMEHTATBHET https://m.edsoo.ru/a6

i( 3a7a4 10 TeMe 635203

MerTanasl -

MMOOOYHBIX

noarpynm”

Permerie 3a1ad bu6mmoreka [IOK
90 https://m.edsoo.ru/a8

Pa3IMYHBIX THUIIOB

b83d83
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O06006111EHE U

cucTeEMaTH3aIns bu6mmoreka [IOK
91 H3Y4EHHOTO https://m.edsoo.ru/e9
MaTepHaa 1o TeMe 1fe975
"Meramib"
KoHnTponbHas bubmmoreka [IOK
92 pabota 1o Teme https://m.edso00.ru/83
"Merasisr" f63ea3
Ananuz
pe3yIabTaTOB bubmmoreka [JOK
93 KOHTPOJIbHON https://m.edso0.ru/9e
paboThI, KOPPEKIUS bff2fd
OImuO0K
Posb xumnu B
obecrnieueHnn
YCTOWYHBOIO
pa3BUTHUSA bubmuorexa [JOK
94 YeJI0BEYECTBA. https://m.edso0.ru/08
ITousarue o 0felf0
HAyYHBIX METOAAX
WCCIICTIOBAHUS
BEIIICCTB
Hayunble
MPUHITUTIBI
OpraHu3aIH
HIMHTHACCROTO bubmuorexa [JOK
95 EPOIBBOHCTB& https://m.edsoo.ru/2e
POMBIIILIICHHBIC 45244
CTIIO0COOBI —
MOJTyYCHUS
BOKHEHIINX
BEIIIECTB
Xumuueckoe
3arpsi3HEHUE bubmmoreka [JOK
96 OKpY KaroIien https://m.edsoo.ru/9f
Cpeibl M €r0 11bf51
MOCTICICTBUS
XuMUs U 310pOBbE BuGmiorexa LIOK
97 ;Ziiiiﬁi’emme https://m.edsoo.ru/a6
552721
cpencTa
Xumus nuinu. Poib Bbu6nmuoreka [JOK
98 XHUMHH B https://m.edsoo.ru/1f

o0ecrieueHuun
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MMUILEBOM
0C30ITacCHOCTH
KocmeTnueckue u BuGmiorexa LIOK
99 napiomepisie 1 https://m.edsoo.ru/da
cpeactsa. beiroBas 424539
XUMHS -
XuMus B
CBT;);II;I;;J;I:ZBG. bubnmoreka [IOK
100 CTpouTenbHELE I 1 https://m.edsoo.ru/61
€69003
KOHCTPYKIIMOHHBIC
MaTepHuabl
XHMHS B CEIIBCKOM
XO3SHCTBE. Bbu6nmuoreka [JOK
101  Opranuyeckue u 1 https://m.edsoo.ru/fd
MHUHEpaJIbHbIC 39587d
ynoOpeHus
CucreMaru3zanus u bubmuorexa [JOK
102  006oOImICHHE 3HAHMIA 1 https://m.edsoo.ru/db
10 TEME 979c70
OBHIEE KOJIMYECTBO
YACOB IIO 102
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