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1. MOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yuebHoro mpeamera «Xumus» (yriayOlieHHBIH ypoBeHb) - DenepanbHblii 3akoH oT 29.12.2012 1. Ne 273 — @3 «O06
obOpazoBanuu B Poccuiickoit denepanum.

- GenepanpHbiii 3ak0H oT 19.12.2023 1. Ne618 — ®3 «O BHecenun usmeHenmii B DenepanbHbiii 3akoH «OO0 obOpazoBanuu B Poccuiickoit
denepanun

- @enepanbHBI TOCYIapCTBEHHBIH 00pa30BaTENbHBIA CTaHIAPT CPEAHEro OO0IIero oOpa3oBaHMs, YTBEP)KICHHBIM NpHKazoM MUHHCTEPCTBA
npocsemeHus Poccuiickoit @enepanuu ot 17.05.2012 r. Ne 413 (¢ usmenenusamu npuka3 Ne 732 ot 12.08.2022 r., Ne93 or 12.02.2025 r.).

- Tlopsimok opraHM3anMu W OCYIIECTBICHHS 00pa30BaTENbHOW MAEATEIBHOCTH IO OCHOBHBIM 00II€00pa3oBaTENbHBIM IpOrpaMMaM -
o0pa3oBaTeNnbHBIM MPOrpaMMaM HaudadbHOrO OOIIEro, OCHOBHOTO OOILEro M cpeaHero olmiero oopazoBaHus, YTBEPKICHHBIA MpukazoM MuHHCTEpCTBa
npocseuienus Poccuiickoit @enepaunu ot 22.03.2021 Ne 115.

- IlocranoBnenue ['maBHOrO rocyaapcTBeHHOro caHuTapHoro Bpaua Poccuiickoit ®@epepamuu ot 02.006.2026 . Ne 19 «O6 yrBepxaenun CII
2.4.2.4283-26 CanuTapHO-31UIEMHOJIOTHICCKIE TPEOOBAHUS K OpTaHU3AIMSIM BOCITIUTAHUS M OOYUCHHSI, OT/IBIXa U O3JI0POBJICHHS IETSH 1 MOJIOICIKI )

- Ilpuka3z MunucrepctBa npocsemieruss PO ot 26.06.2025 r. Ne 495 «O6 yrBepkaeHuu (enepaabHOro mepevHs y4eOHHUKOB, AOMYIIEHHBIX K
WCTOJIB30BAHUIO TIPH PeaH3alliid MMEIOIUX TOCYAapCTBEHHYI0 aKKPEAHUTAIMI0 00pa30BaTENbHBIX MPOrPaMM HA4aJbHOTO OOIIETr0, OCHOBHOTO OOIIETo,
cpenHero oOmero oOpa3oBaHHUS OpraHU3alUsSMHU, OCYIIECTBISIONIMMH 00pa30BaTE/bHYIO JEATEIbHOCTb», U YCTAaHOBIEGHUHU MPENEIbHOIO CpoKa
HCIOJIb30BAaHUS UCKIIIOYEHHBIX YUEOHUKOB U pa3pabOTaHHBIX B KOMIUIEKTE C HUIMH y4€OHBIX OCOOUH.

- [Ipuka3z Munucrepctsa npocsenieHust Poccuiickoit ®enepaunn ot 23.07.2025 Ne 551 «OO6 yTBepkaeHUU (erepaabHOro MepeyHs 3JIeKTPOHHbIX
0o0pa30BaTeNbHBIX PECYPCOB, TOMYUIEHHBIX K HCIOIb30BAaHUIO MIPH PEATU3alMU UMEIOLIUX TOCYAapCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTE/IbHBIX POTrpaMm
HOO, 000, COO»

- OcHoBHas oOpa3oBarenbHasi nporpamma cpegsero obmero odpazoBanuss MKOVY «Cysynckas COLL Nely» (yrBepxaena nmpuxazom no MKOY
«Cyzynckas COL Nel» Ne 65 ot 31.08.2023 1., ¢ usmenenusamu: npukasz Ne 50 ot 24.06.2024 r., Ne80 ot 27.08.2024 1., Ne61 ot 01.08.2025 1., Ne 72/2 ot
31.08.2026 1.).

C yueroMm HH(POPMAIIMOHHO-METOINYECKUX MATEPHATIOB:

- @denepanpHas 0Opa3oBaTeIbHAs MPOTpaMMa cpeaHero odmero oopasoanus (mpuka3 MuHucTepcTBa npocsenieHuss Poccuiickoit deaepannun ot
18.05.2023 1. Ne371), uzmenenus npuxa3z Ne 1028 ot 27.12.2023 r., Nel71 ot 19.03.2024 1., Ne62 ot 01.02.2024 1., No704 ot 09.10.2024 r., Ne729 ot
08.10.2025 r.

- DenepanpHas pabodas mporpaMMa CpeaHero oOmiero oOpa3zoBaHus. Xumus. YTiayoneHHblii ypoeHb. s 10-11 kiaccoB 00pa3oBaTenbHBIX
opranuzamuii. Mocksa, 2025 T.

XuMHs Ha ypOBHE YIIIYOJIEHHOTO M3YYSHHS 3aHMMAeT BAYKHOE MECTO B CUCTEME €CTECTBEHHO-HAy4YHOTo oOpazoBanus ydamuxcs 10-11 kmaccos.
W3yuenue npenmMera, peanuzyeMoe B YCIOBUAX TU((HepeHInpOBaHHOTO, NMPO(UIBLHOrO 00ydeHUs, MpHU3BaHO OOECIEeUYUTh 00Ie00pa30BaTENbHYIO U
OOIIEKYIBTYPHYIO MOATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOAMMYIO JJIs aJalTalllK UX K OBICTPO MEHSIOMIMMCS YCIOBHSIM KH3HU B COIIMYME, a TaKXKe
JUTSI TIPOJTOJDKEHUST OOY4EeHHSI B OpraHU3alusx MpodeccHoHANIBHOTO 00pa30BaHUs, B KOTOPBIX XMMUS SBIISETCS OJHON U3 MPHUOPUTETHBIX TUCITUTIIHH.



B mporpamme mo Xumuu Ha3HaueHHE MpeaMeTa «XHMHS» IOJIydaeT MOAPOOHYI0 MHTEPIPETAMI0O B COOTBETCTBHHM C OCHOBOIOJIATAIOIIMMHU
nonoxeausimu  @I'OC COO o B3auMOOOYCIIOBICHHOCTH LENeH, COAEpKaHMSA, Pe3yIbTaTOB OOydeHHs W TpeOOBAaHMI K YPOBHIO IOATOTOBKU
BBITYCKHUKOB. CBHJIETETECTBOM TOMY SIBIIIFOTCS CIIEIYIOIIUE BBIIOTHAEMBIE IPOTPAMMONA 10 XUMUH (PyHKIIUU:

UHQOPMAIIMOHHO-METOANYECKAsl,  pealu3alst  KOTOPOH  oOecredynMBaeT MOJyYEHHE HPEACTaBICHHUS O LENAX, COACP)KAaHWM, OOILIel CTpaTeruu

00y4eHHs, BOCIIUTAHUS U PA3BUTHSI OOYUJAIOIIMXCS CPEICTBAMU IIPEAMETA, H3y4aeMOro B paMKaX KOHKPETHOTO IPOQHIIS;
OpraHU3alMOHHO-TUIAHUPYIOLIas, KOTOpast IpeycMaTpuBaeT OINpeesICHHe. MPHUHIMIIOB CTPYKTYPUPOBAHUS U
MOCJIEA0BATEIbHOCTH U3yYeHUsI ydeOHOTO MaTepuana, KOJMYSCTBEHHBIX U KaueCTBEHHBIX €r0 XapaKTePHUCTHK; IMOAXO0A0B K (OPMUPOBAHUIO
COZIEPKATEIbHOM OCHOBBI KOHTPOJISI M OLIEHKH O0pa30BaTENbHBIX JOCTHKEHUH OOYyJaromMXcsi B paMKax HTOTOBOHM arrectanuu B (opme
€IMHOTO TOCYJaPCTBEHHOTO IK3aMeHa M0 XUMHH.

[Tporpamma TSt yrayOa€HHOTO W3 YYCHUS XAMUH:

YCTAaHABJIMBACT WHBAPHAHTHOE NPEAMETHOE COJEp)KaHWe, 00s3aTelbHOE UIS M3Yy4YEeHUSI B PaMKax OTAEIbHBIX Mpo(uiIel, mpeaycMaTpuBaeT
pacrpesielieHHe M CTPYKTYPUPOBAaHUE €ro IO KiaccaM, OCHOBHBIM COJEp)KaTelIbHbIM JIMHUAM/pa3zienaM Kypca;AaéT HpUMEpHOE paclpeneseHue
y4eOHOTO BpPEMEHM, PEKOMEHAYEMOTOAJIs U3yUEeHHUs OTAEIbHBIX TEM,;

[peaiaraet IIPUMEPHYIO [IOCJIEI0BATEIBHOCTD U3y4eHUs y4eOHOro matepuajia Cc Yy4€TOM JIOTMKM IIOCTPOGHMs Kypca,
BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBS3EH;

Ja€T METOAMYECKYI0O MHTEPIIPETALMIO 1eJied U 3a/7ad W3ydeHHs IMpeaMeTa Ha YriayOJE€HHOM ypOBHE C YYETOM COBPEMEHHBIX MPUOPHUTETOB B
cHUCTeME CpeJHero oO0uiero oOpa30BaHUs, COJEPKATENbHON XapaKTepUCTHKH IUIAHUPYEMbIX pe3yJIbTaTOB OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOU
IpOrpaMMbl CpeIHEro oO0Iero o0pa3oBaHMs (JIMYHOCTHBIX, METAlpPEJIMETHBIX, NPEJAMETHBIX), a TaKKe C Y4ETOM OCHOBHBIX BHJOB Yy4eOHO-
MO3HABATEIbHBIX AEHCTBUN 00YdJaIOIIErocst IO OCBOCHUIO COAEPKaHUS MIPEIMETa.

Ilo BceM Ha3BaHHBIM MO3UIMAM B MpOrpaMMe MO XUMHHM MPEAYCMOTPEHA MPEEeMCTBEHHOCTh ¢ OOYYEHHEM XHUMHHU Ha YpPOBHE OCHOBHOT'O
obmiero oOpa3oBaHus. 3a MpeaeIaMyl YCTAaHOBJICHHOH MPOrpaMMOi 10 XUMHH 00s3aTelIbHON (MHBapHAHTHOM) COCTAaBISIOIICH COAEpKaHUS y4eOHOTO
npeaqMera «XHUMHUS» OCTa€Tcs BO3MOXKHOCTH BBIOOpA €r0 BAapHATUBHOW COCTaBISIONICH, KOTOpas [IOJDKHA OMNpPEIENATHCS B COOTBETCTBHH C
HalpaBJIeHHEM KOHKPETHOT'0 MpoQuiist 00y4eHus.

B cootBerctBHM ¢ koHuentyanbHbIMU TonoxkeHusMu GPI'OC COO o Ha3HayeHHH MpeAMETOB 0a30BOrO M YIIIYOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIpOBaHHOTO 00YUYEeHHsI Ha YPOBHE CpeIHEro ooOmero oOpa3oBaHUs XMMHUS Ha YpOBHE YIJIyOJIEHHOTO M3Yy4€HHUs HAIPaBJIEH Ha pean3aluio
MPEEMCTBEHHOCTH C TIOCIEAYIOMIMM JTallOM TMOJNYYeHHUS XHMHUYECKOro 0Opa3oBaHMs B paMKaxX M3YUEHHUS CIICIUATBHBIX €CTECTBEHHO-HAYYHBIX U
XMUMUYECKHX JUCIUIUIMH B BY3aX M OpraHU3alUsaX CpeAHero mpodeccHoHaTbHOro oOpa3zoBaHMs. B 3Toil cBA3M u3yueHue mnpenmera «XUMUS»
OpPUEHTHPOBAHO NMPEUMYIIECTBEHHO Ha pacIIUpeHue M YriayOJeHHe TEeOpeTHYeCKOH M MPAaKTUYECKOM MOATOTOBKU OOYYaroIMXCs, BBIOpaBIIUX
onpenenéHHbld TpodwIb OOydeHHs, B TOM YHCJIE€ C TEPCHEKTHBOH MOCIEIYIOMETO MOTYyYSHHS XHMHUYECKOTO OOpa3oBaHHs B OpraHH3aIUsIX
npodeccuonanbHoro obpasosanus. Hapsny c stum, B cBere tpeboBanuii ®I'OC COO k miaHupyeMbIM pe3yiabTaTaM OCBOCHUS (eaepanbHON
00pa30BaTeNIbHOM MPOrpaMMbl CPEAHErO OOIIEro oO0pa3oBaHMs M3yd4eHUE MpeaMeTa «XHMHUS» OpPUEHTHPOBAHO TAaKXKe Ha  pelleHue 3ajaad



BOCIIUTaHUS U COLMAIBHOIO Pa3BUTHs 00ydaromuxcs, Ha (GOpPMUPOBAHHME Y HUX OOLICHHTENTIEKTYalbHbIX YMEHUH, YMEHUHN palMOHANIN3alUN y4eOHOTO
TpyZa U 0000IMIEHHBIX CITIOCOOOB JAESATETBLHOCTH, MMEIOIINX MEKIUCIUILTMHAPHBIN, HaAIPEAMETHBINA XapaKTep.

CocraBnsroliumMu npeaMeTa «XUMUs» Ha YPOBHE YIIIYOJIEHHOTO M3YYCHHS
ABJISIOTCSL  YryOn€HHble Kypcehl — «Opranmueckas xumus» u «OOmass W HeopraHudeckas xuMmusi». [lpu ompeneneHHHM MOAXOMOB K OTOOpY H
CTPYKTYPHOH OpraHu3aluy COJIEp>KaHMsI STHX KypCOB B MPOrpaMMe M0 XUMHUU 32 0CHOBY MpHUHATHI nonoxenus GI'OC COO o paznuuusx 6a30Boro u
yriIyOonEéHHOTO ypOBHEH N3YUEHUS IPEIMETa.

OcHOBY cozaepkanusi KypcoB «Opranudeckas XuMusi» u «O0Ias 1 HeOpraHMYECKasi XMMUS» COCTABIISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUN U
YMEHHH, OTHOCSIIMXCS K 0a30BOMY YpPOBHIO M3Yy4eHHsI HpeAMeTa. JTa CHUCTeMa 3HaHUM MOJIydaeT OINpeelEHHOE TEOPETHUYECKOEe [OIOIHEHUE,
MO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIIMI 00bEM (hakTonornyeckoro Matepuana. Tak, Ha yriiyOJIE€HHOM ypOBHE M3yUYEeHHUs MIpeIMeTa
obecreyeHa BO3MOKHOCTh 3HAUUTEIbHOIO YBEIMUEHUsI 00bEMA 3HAHUI 0 XUMHUECKUX 3JIEMEHTaX U CBOMCTBAX UX COCJUHEHUH HAa OCHOBE pacCIIUpPEHUs
U yriiyOJieHusl MPEACTaBIECHUN O CTPOEHHMM BELIECTBA, XMMHUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX IPOTEKaHUs peaklui, paccMaTpUBAEMbIX C TOYKHU
3peHUsT XUMHUYECKOM KHHETHMKM U TepMoAuHamuKku. HM3ydenuwe mnepuoguueckoro 3akoHa u llepumonnueckoil cucTteMbl XMMHYECKHX 3JIEMEHTOB
0a3upyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXAaHHYECKHMX IPEACTABICHUSAX O CTPOCHUM aToMa. XUMHUYECKas CBA3b OOBACHAETCS C TOYKM 3pEHHUs
HHEPreTUYEeCKUX M3MEHEHUH npu e€ o0pa30BaHUU U Pa3pyIICHUH, a TAKXKE C TOUKU 3pEHHs] MeXaHU3MOB €€ oOpa3zoBaHMs. M3ydyeHue TUIIOB peakiui
JONONHSAETCd (OPMUPOBAHMEM IPEACTaBICHHH 00 >ICKTPOXMMUYECKUX IPOIeccax M 3JIEKTPOJIM3E paciUlaBOB M PacTBOPOB BemiecTB. B kypce
OpPraHMYECKOM XUMHHM TIpPHU PACCMOTPEHHU PEaKLMOHHOW CIIOCOOHOCTH COEIMHEHUU yAensercs o0coboe BHUMaHUE BOIpocaM 00 3JIEKTPOHHBIX
s¢¢ekTax, 0 B3aMMHOM BIUSHUM ATOMOB B MOJIEKYJIaX M MEXaHU3MaxX peakLuil.

Ocoboe 3HaueHHE MMEET TO, YTO Ha COJAEP)KAHUE KypCOB XMMHMHM YIIIyOJIEHHOIO YPOBHS M3y4EHMs Ul KIACCOB OIPENEIEHHOrO MpOQHIs
(rmaBHBIM O0pa3oM Ha WX CTPYKTYpY M XapakTep JONOJHEHWH K OOLIed cucTeMe MPEJAMETHBIX 3HAHHI) OKa3bIBAIOT BIUSHHE CMEKHBIC
npeamersl. Tak, Hampumep, B COJEp)KaHUM IperMeTa A KJIACCOB XUMHUKO-(pHU3MYecKoro mpoduis Oonblioe 3HayeHHEe OyAyT MMETh 3JIE€MEHTHI
ydeOHOro Marepuaia mno oomei xumuu. Ilpu u3ydenun mnpeaMera B JaHHOM cllydae akIeHT OyJeT clenaH Ha OOLIHOCTb METOJIOB MO3HaHUS,
OOIIHOCTh 3aKOHOB M TEOPUH B XUMHHM M B (PU3HMKE: aTOMHO- MOJICKYJSpHas Teopusi (MOJEKyinspHas Teopus B (HU3MKE), 3aKOHbI COXpPaHCHHS

MacChl W DHEPrUH, 3aKOHBI TEPMOJAMHAMHKH, DJIEKTPOJIM3a, IPEICTABICHHUS O CTPOCHHUH BELIECTB U IPYroe.

B To e Bpems B cojepiKaHUU MpeaMeTa /Ul KJIACCOB XMMHUKO- OMOJIOrMYecKoro Mpoduiis OOIbIINI yieabHbIH Bec OyaeT UMeTh OpraHuvecKas
xumusi. B 3TOM ciydae mpenocTaBisieTcsl BO3MOXKHOCTH Il OoJjiee 0OCTOSITENBHOTO PAacCMOTPEHMS] XMMHYECKONW OpraHu3aluy KIETKH Kak
OMOJIOTUYECKONH CHCTEMBI, B COCTaB KOTOPOM BXOJAT, K IPUMEPY, TaKue CTPYKTYpHbIE KOMIIOHEHTHI, KaK JIMMUJbI, O€IKHU, YIJI€BOJbI, HYKICHHOBbBIE
KUCJIOTBI U napyrue. [Ipu 3TOM 3HaHMSA O COCTaBe M CBOMCTBAaX IPEACTABUTENIEH OCHOBHBIX KJIACCOB OpPraHUYECKHUX BEILECTB CIYKAaT OCHOBOM IS
M3YUYEHUS CYLTHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaH U], THILEBAPEHUSI.

B muiane ¢opmupoBaHHS OCHOB HAayYHOI'O MHPOBO33PEHUS, OCBOCHHUS OOIEHAYYHBIX METOAOB MO3HAHUS U ONbITa MPAKTUYECKOI0 MPUMEHEHUS
Hay4YHBIX 3HAHUN HU3YyuyeHHe TMpeaMeTa «XUMHUS» Ha YIIIYOJEHHOM YPOBHE OCHOBAaHO Ha MEXIPEAMETHBIX CBA3SIX C Y4eOHBIMU IpEeIMETaMH,
BXOJSIILIMMH B COCTaB IIPEeIMETHBIX oOnacTell «EcTecTBeHHO-Hay4YHbIe IpeAMEThI», «MaTemaTtuka u nHpopMaTuka» U «Pycckuil sI3bIK ¥ IUTEPATypar.

[Ipn n3ydenun y4eOHOro mpeamera «XuMHUs» Ha YrITyOJIEHHOM ypOBHE TaKkKe, KaKk Ha YPOBHE OCHOBHOI'O M CpeJHEro odmiero odpaszoBaHus (Ha
0a30BOM ypOBHE), 3a/1a4ueil IEPBOCTECIIEHHON 3HAYNMOCTH SIBISICTCSl (POPMHUPOBAHKME OCHOB HAYKH XMMHHU KaK 00JAacTH COBPEMEHHOTO €CTECTBO3HAHMS,
MPAKTUYECKON JEATENIbHOCTH YeJIOBEKAa M OJHOTO M3 KOMIOHEHTOB MHPOBOH KYyJbTYpHI. PemieHue 3Toi 3agauu Ha yriayOJIEHHOM YpOBHE M3Y4EHHUS
IIpeAMeTa IMPEaIonaracT pealn3aluio TAKUX LeJIeH, KaK:



dbopMupoBaHHE TMPEACTABICHUN: O MaTepUAIbHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJICHUI MPUPOIBI, O MECTe
XMMHHU B CHCTEME €CTECTBEHHBIX HAyK U €€ BenylIeH poiu B 00ECIEYeHUH YCTOWYMBOTO PAa3BUTHUS YEIOBEUYECTBA: B PEIICHUU MPOOIEM SKOIOTHYECKOM,
SHEPreTUYECKON M MHIEeBOW OE€30MacHOCTH, B PAa3BUTHM MEIULMHBI, CO3JaHMM HOBBIX MaTE€pPHAajOB, HOBBIX HMCTOYHHMKOB JHEPruH, B 0OeCredYeHUH
paIMOHAJIBHOTO MPHUPOAOIIOIb30BaHMs, B (POPMUPOBAHUU MUPOBO33PEHUS M OOIIEH KYyIbTypbl YEJIOBEKa, a TakKe JKOJIOIMYeCKd 0OOCHOBAHHOTO
OTHOIICHHUSI K CBOEMY 37I0POBBIO U IIPUPOIHOMN Cpefie;

OCBOCHHC CHCTCMbI 3HaHI/II71, JICKaIuX B OCHOBC XHUMHAYECKOM COCT&BJ’IHIOH.[Cﬁ CCTCCTBCHHO'HaquOﬁ KapTHHBI MHUpa.
(byHI[aMeHTaJ'IBHBIX HOHHTHfI, 3aKOHOB H Teopnﬁ XHUMHH, COBPEMECHHBIX HpeI[CTaBJ'IeHI/Iﬁ O CTpOCHUHN BCUICCTBA HAa pa3HBIX YPOBHAX — aTOMHOM, MOHHO-
MOJICKYJIIPHOM, HAAMOJICKYIIIPHOM, O TCPMOJMHAMUUYCCKHX MW KHHCTHYCCKUX 3aKOHOMCPHOCTAX IMPOTCKAHUSA XHUMHUYCCKHUX peaKuHﬁ, 0

XMMHYECKOM PaBHOBECUHU, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 OOIIMX HAayYHBIX IPUHIUIAX XUMUYECKOTO ITPOU3BOCTBA;

¢dbopmupoBaHue y o0yyaromuxcs OCO3HAHHOTO NOHUMAaHMsI BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYECKUX 3HAHUHU IS
OOBSICHEHUS KIIIOUEBBIX HJEH W MpOoOJIeM COBPEMEHHOM XHMHHU, Ui OOBSCHEHHS W NMPOTHO3UPOBAHUS SBICHHUN, UMEIONIMX €CTECTBEHHO-HAYYHYIO
NPUPOJY; TPAMOTHOTO pelIeHus MpoOjeM, CBSI3aHHBIX C XMMHEH, NMPOTHO3MPOBAHUS, aHAIM3a M OIEHKH C TO3HMIUH IKOJIIOTHYECKOW 0e30MmacHOCTH
MOCJEICTBUI OBITOBOM M NMPOU3BOJCTBEHHOH AEATENbHOCTH YEI0BEKA, CBA3aHHOW C XMMUYECKUM IPOU3BOJICTBOM, HCIOJIb30BaHMEM M IepepabOTKOM
BELIECTB,;

yriIyOlieHHe  TPEACTAaBICHHWA O  HAy4YHBIX  METOJaxX  IO3HAHWs, HEOOXOJMUMBIX IS TPUOOPETEHUSI YMEHUH OpUEHTHPOBATHCS B MHUPE
BEIIIECTB U OOBSICHEHUS] XUMHUECKUX SIBICHUH, UMEIOIIMX MECTO B IPUPO/IE, B IPAKTHUECKOM 1€ATEIbHOCTU U IOBCEAHEBHOM JKU3HU.

B nnane peanuzanuu nepBOOYEpEIHBIX BOCIUTATENbHBIX U Pa3BUBAIONIMX (YHKIMN 1IETOCTHONW CHCTEMBI CPEIHEro oo1ero oopazoBanus npu

U3Y4EHHUH MIpeaMeTa «XUMUs» Ha YIIyO0JIEHHOM YpOBHE 0COOYIO aKTyaJbHOCTh IPUOOPETAIOT TaKUE LEJU U 3a/1a4H, KaK:

BOCIHTaHHE YOEXKIEHHOCTH B  TO3HABA€MOCTHU  SBJIEHUI  NPHUPOJBI, YBaXKEHHUS K MPOIECCY TBOPUECTBA B O0JACTH TEOPETUUYECKUX U
NPUKIAJAHBIX HMCCIEOBAaHUM B XUMUH, (HOPMHUPOBAHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

pa3BUTHE MOTUBAallMM K OOYYEHUI0O M TO3HAHUIO, CIOCOOHOCTEH K CaMOKOHTPOIIIO " CaMOBOCIIUTAaHUIO Ha OCHOBE
YCBOEHUS 00111€4eTI0BEYECKUX IEHHOCTEH;

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, HHTEIJIEKTYAIbHBIX U TBOPUYECKHX CIIOCOOHOCTEN 0Oyuarommxcs, GOpMUPOBAHHUE Y HUX CO3HATEIBHOTO
OTHOIIIEHHS K CaMO00pa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHHUIO KaK yCIOBHMIO YCHEIIHON MpoQecCHOHAIbHOW W OOIIECTBEHHOH AEesTeNbHOCTH,
OTBETCTBEHHOT'O OTHOIICHUSI K CBOEMY 3[I0POBBIO U MOTPEOHOCTHU B 3I0pPOBOM 00pa3e KU3HMU;

dbopMupoBaHHE YMEHHUM W  HaBBIKOB  PAa3yMHOTO  IPHUPOJIONOJB30BAHUS, PA3BUTHE HKOJIOTMYECKON KYJIbTYphl, MPHOOPETEHHE OIbITa

00I11eCTBEHHO-TT0JIE3HOM KOOI MUECKOM 1A TeTbHOCTH.

BocnurareabHbIi MOTEHUMAJ YPOKA.
Peann3zanus BocnuTaTeIbHOTO MOTEHIMAIA YPOKOB TPEAYCMATPUBAET CIICAYIOIIEE:

1. MakcumanbHOEe HCTOJIh30BAHUE BOCIHUTATEIHHBIX BO3MOXKHOCTEH COJIEp)aHHUS ydeOHOro mpeamera Uisi (GOPMHUPOBAHHS y OOYYArOIIMXCS
POCCUICKHX TPaJULIMOHHBIX JYXOBHO-HPAaBCTBEHHBIX U COLMOKYJIBTYPHBIX LIEHHOCTEN, POCCHICKOTO HCTOPUUYECKOTO CO3HAHUS HA OCHOBE UCTOPUYECKOTO
MIPOCBEIICHHUS; TTOJOOP COOTBETCTBYIOIIETO COACPIKAHMSI YPOKOB, 3aJaHH, BCIOMOTaTeIbHBIX MaTePUAIOB, TPOOJIIEMHBIX CUTYAIIUH ISl OOCYKICHHIA.

2. BxiroueHnue B pabouyro MporpaMMmy I€JIEBBIX OPHUEHTHUPOB PE3yJIbTaTOB BOCIUTAHUSA, UX YUET B ONPEICICHUN BOCHUTATEIbHBIX 3a7]ad YPOKOB,
3aHATHI.
3. Briitouenue B pabouyro nporpaMmy TEMaTHKU B COOTBETCTBHUHM € KaJ€HAapHBIM IJIAHOM BOCIIUTATENbHON paOOTHI.



4, BbI60p METOJ0B, MCTOIOHMK, TGXHOJIOI‘I/If/'I, OKa3bIBaIOMIMX BOCIIHUTATCIBHOC BOSHCﬁCTBHG Ha JIMYHOCTb B COOTBCTCTBHMH C BOCIIHMUTATCIIBHBIM
uacajioM, MHECJIbIO M 3agadaMM BOCIHTAaHHA, LCJICBBIMH OPUCHTHUpaMU PE3YJIbTATOB BOCIIMTAaHUA; pCaAIM3allUI0 IMPHOPUTETA BOCIIMTAHUS B yqe6H0171

ACATCIIBHOCTH.

5. [lpuBneyeHre BHUMaHHs OOYYarOMIMXCA K LIEHHOCTHOMY acCleKTy M3y4aeMbIX Ha ypoKaX IMpeIMETOB, SIBICHUUW W COOBITHI, WHUIMHUPOBAHUE
00CYXIeHUH1, BEICKa3bIBaHUI CBOETO MHEHHS, BEIPAOOTKH CBOETO JTMYHOCTHOT'O OTHOIICHHS K N3Y4aeMbIM COOBITHUSAM, SIBICHUSIM, JTHIIAM.
6. [Ipumenenne HHTEPAKTUBHBIX (OPM yueOHOU pabOThl - MHTEIUIEKTYAIbHBIX, CTUMYIUPYIOIIMX [MO3HABATEIbHYI0 MOTHBAIINIO, UTPOBBIX METOAMK,
JMCKYCCHI, JAIOUIMX BO3MOKHOCTH IPUOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOTO THAJIOTa; TPYHIOBOM pabOThI, KOTOpas YYUT CTPOUTH OTHOUICHHUS H
NIeICTBOBATh B KOMaH/E, CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBIILICHUS.
7. TloOyxnenne oOydaromMxcsi COOJMIOJaTh HOPMBI TOBEACHHUS, NpaBUiIa OOMIEHHS CO CBEPCTHUKAMH M TEIAarOTHYECKUMH PaOOTHHKAMH,
COOTBETCTBYIOIIUE YKIIaay 0011e00pa30BaTeIbHON OpraHu3aluy, YCTAaHOBIEHUE U MOJIEPKKY J0OpoKenaTebHOM aTMOoCchepshI.
8. OpraHu3anysi HaCTaBHUYECTBA MOTUBHPOBAHHBIX U APYAUPOBAHHBIX OOY4YAIOIMXCS HAJl HEYCHEBAIOIIMMH OJHOKJIACCHUKAMH, B TOM 4YHCIE C
0Cc0o0BIMU 00Pa30BaTEIBLHBIMU MTOTPEOHOCTAMH, NAIOIIETO O0YUYAIOLIUMCS COLUATBHO 3HAYMMBIN OTBIT COTPYAHUYECTBA U B3AUMHOM MTOMOIITH.
9. UHunumnpoBaHue U MojaepKKa UCCIIeI0BaTENbCKON AESITEIbHOCTH 00y4YaroluXcsl, IJIaHUPOBAHUE U BBINIOJIHEHUE WHIUBUAYAJIbHbBIX
IPYIIIOBBIX POEKTOB BOCIIUTATEIbHON HAIIPABICHHOCTH.

Onucanue Mmecta yueOHOro npeaMera B y4eOHOM IJIaHe.

fopa obyyeHun

Konunyectso Yacos B Heaento

Konnyectso yuebHbIX Heaenb

Bcero yacos 3a y4yebHbIit rog

10 knacc

3

34

102

11 knacc

3

34

102

204 yaca 3a Kypc

10 KITIACC OPTAHUYECKASI XUMMUS
TeopeTnueckne OCHOBbI OPraHUYeCKO XMMUM.
[IpenMer W 3HaUEHUE OPTaHUYECKON XUMHH, MPEACTABICHHE O MHOTOOOpPa3HH OPraHMYECKHX COCITUHEHUHN.
DNEKTPOHHOE CTPOCHHE aToMa Yriaepoja: OCHOBHOE U BO3OYKIEHHOE COCTOSHUS. BalleHTHBIE BO3MOKHOCTH aToMa yriepoaa. XuMUdecKas CBs3b

B OPraHUYeCKUX COCTUHEHUSX. THIbl THOPUIM3AIMHA AaTOMHBIX OpOHTaNeil yriepoaa. MexaHu3Mbl 00pa30BaHHs KOBAJCHTHOM CBS3U (OOMEHHBIN |
JOHOPHO- aKIENTOPHBIN). THIIBI TepeKphIBaAHUS ATOMHBIX OpOuTanei, o- u m-cBsa3u. OuHapHas, ABOHAs ¥ TpoiHas cBA3b. CITocoObI pa3phiBa CBA3EH B
MOJIEKYJIaX OpraHu4ecKuX BemecTB. [loHaTHE 0 CBOOOIHOM paguKaie, HyKJIeopuie u dIeKTpodue.

Teopus

CTPOCHHSI OpPTaHUYECKUX

coequuenni  A.M. byriaepoa wu

2. COAEPKAHUE YYEBHOI'O IPEJIMETA, YYEBHOI'O KYPCA, YYEGHOI'O MOY.JISA

u



COBPEMEHHBIE NPEJCTABICHUS O CTPYKTYpe MOJEKYJ. 3HAU€HHE TEOPUM CTPOCHUS OPraHUYECKUX COEAUHEHW. MONEKYNSpHbIE U CTPYKTYPHBIE
dopmynbl. CTpykTypHbIe (OpPMYIBl Pa3IUYHBIX BHIOB. pa3BEPHYTas, COKpami€HHas, ckeineTHas. M3omepus. Buabl u3omepuun: CTpyKTypHas,
NPOCTPAaHCTBEHHAS. DIIEKTPOHHBIC d3PPEKTHI B MOJIEKYJIaX OPraHUYECKUX COCIMHEHHH (MHIYKTUBHBII U ME30MEPHBIi 3 heKThI).

[IpeacraBnenne o kiaccuPUKaMM OpraHudeckux BemecTB. lloHsTHe o QyHKuMOHaNBHOW rpymnmne. 'omonorusa. I'omosnoruueckue psabl.
Cucremarndeckass HoMeHkIarypa opranndeckux coequneHuil (IUPAC) u TpuBHanbHBIC Ha3BaHHS OTICIBHBIX IPEACTABUTEIICH.

OcobeHHOCTH M KJIacCHU(UKAIMs OpraHnyeckux peakiuil. OKHCIUTENbHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU B OPraHUYECKON XUMUU.

OKcllepUMEeHTaIbHbIE METO/Ibl U3YUYEHUS BEIECTB M MX IPEBpAILEHUI: 03HAKOMJICHHE C OOpa3llaMHM OpPraHMYECKUX BEIIECTB M MarepuajaMu
Ha HX OCHOBE, OIBITHI [0 MPEBPAIICHHIO OPraHNYECKUX BEIIECTB IPH HArpeBaHUM (IUIaBICHHUE, OOYIIIMBAHUE U FOPEHHE), KOHCTPYHPOBAHUE MOJEICH
MOJIEKYJI OPraHUYECKUX BEILIECTB.

Yriaesonopoasl.

Aunkasbl. ['omMonoruyeckuil psa ankaHoB, o0mias ¢opMmyna, HOMEHKIATYpa U U30MepHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYII

AJIKaHOB, Sp3' rn6pnzu/13aunﬂ ATOMHBIX Op6I/ITaJ'IeI7I yriepoaa, O-CBA3b. duznyeckue CBOMCTBA AJIKaHOB.

XHUMHYCCKHUE CBOMCTBA aJIKaHOB. PEAKIUH 3aMEINCHHUs, H30MEpPHU3alMU, ICTHIAPUPOBAHUA, UUKIN3ALMH, MHPOJIM3a, KPEKHUHra, TOPCHUS.
[IpencraBneHne 0 MeXaHU3ME PEAKITNI PaJIUKATBHOTO 3aMEIICHUS.

Haxoxnaenne B mpupoge. CrocoObl moiaydeHHs M NpuUMeHeHue ankaHoB. llukioankanbl. OOmiast ¢gopmyna, HOMEHKIATypa U H30MEpHS.

OcobenHocT
CTPOCHHS ¥ XHMHYECKUX CBOWCTB MaiblX (IMKJIOMPOMAH, HUKIO0yTaH) ¥ OOBIYHBIX (I[MKJIOMEHTAH, [UKJIOTeKCaH) UKI0ankaHoB. Crnoco0bl
HOJ'[y‘{eHI/ISI nu HpI/IMCHeHI/IC IIUKJIOAJIKAHOB.

Anxkensl. ['oMoniornueckuii psijy alkeHoB, obmiast Gpopmyna, HOMEHKIATypa. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKEHOB, Sp2-
THOpPUAM3AIIUS AaTOMHBIX OpOUTAJIel yriieposa, 6- u n-cBsi3u. CTpyKTypHas U reoMeTprueckas (Iic-TpaHc-) n3oMepus. Ou3nueckre CBONCTBA alIKEHOB.
XHWMUYECKUE CBOMCTBA: PEAKUHMH IPUCOCAUHEHUS, 3aMEIICHUS B O-IIOJIOKEHUE MPU JIBOMHON CBSI3M, MOJMMEPHU3AMA U OKHCieHud. [IpaBuiio
MapxoBHukoBa. KauecTBeHHbIE peakliuy Ha IBOMHYIO CBsI3b. CIIOCOOBI MOTYYeHHs] M TPUMEHEHHUE aIKEHOB.

Ankaguensl. Knaccupukanust ankaaueHOB (CONpsDKEHHBIC, W30JIUPOBAHHBIC, Kymyauposanhvie). OCOOCHHOCTH 3JEKTPOHHOTO CTPOSHHS |
XAMUYECKUX CBOMCTB COMPSDKEHHBIX mueHoB, 1,2- wu  1,4-npucoenuuenne. [lommmepnsanus conpspk€HHBIX AuEHOB. CIOCOOBI MONYYEHUS U
IIPUMEHEHHE AJIKaJUEHOB.

Ankusbl. ['oMonorndeckuii psj ajakuHOB, oOmias ¢popMynna, HOMEHKIATypa U U30Mepus. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII
aJIKMHOB, SP- ruOpuAM3alus aTOMHBIX opOuTaneil yriepoga. duznyeckue CBOMCTBAa alKMHOB. XMMHMYECKHE CBOMCTBA: pEaKIUM IMPHUCOEAUHEHMUS,
JUMEpU3allil ¥ TpUMepu3aluu, OoKucieHus. KuciaoTHble CBOMCTBA ajJKMHOB, UMEIOIIMX KOHIIEBYIO TPOMHYIO CBs3b. KauecTBEHHbIE peaklUd Ha
TPOHHYIO CBsI3b. CIIOCOOBI MOTy4eHUs U TPUMEHEHHE aJIKUHOB.

ApomaTthyeckue yriaeBoaopoabl (apeHsl). ['OMOIIOTHYECKHI psa apeHoB,
oOurast (opmyna, HOMEHKJIATypa W H30MepUs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJbl OeH3ona. Puznyueckue CBOICTBA apeHOB.
XuMHYecKue cBOICTBa OEH30JIa U €ro TOMOJIOTOB. pEeaklMK 3aMEIICHUs B O€H30JIbHOM KOJIbLIE M YIJIEBOJOPOJAHOM paJlKaie, peakuu MpucoeInHEHN,
OKHCIICHHE TOMOJIOroB Oen3ona. IlpeacraBienne o0 OpHUEHTHpYIOIIEM NEHCTBUU 3amecTuTeNeld B OEH30JILHOM KOJbIlE HA NpUMEpPEe aKMIBbHBIX



panuKanoB, KapOOKCHUJIbHOM, THMAPOKCHIBHOW, aMMHO- M HUTPOTPYIIBL, aTOMOB TIajoreHoB. OCOOCHHOCTM XMMHYECKHMX CBOMICTB CTHpOJA.
[Nonumepusanus ctuposa. CriocoObl MOTyYEHUs U IPUMEHEHUE APOMATUUYECKUX YIIIEBOJOPO/IOB.

[puponusiii ra3. [lonmyrHsle HedTsAHBIE Ta3el. HedTh 1 e€ mpoucxoxaeHue.
KamenHsbIi1 YroJib u IIPOJYKTBI ero nepepadoTKH. Crioco6b1 nepepaboTKu HeTH:

NEPErOHKA, KPEKUHT (TePMUYECKHU, KaTATUTHYCCKUI), pudopMuHT, Tupoiu3. [IponyKkTel nepepaboTku HeTH, MX TPUMEHEHHE B IIPOMBIIJICHHOCTH U B
OBITY.

I'enernueckas cBsI3b MEXKY Pa3IMUHBIMU KJIACCAMH YIJIEBOJOPOI0OB. DJIEKTPOHHOE CTPOECHHUE TaJIONEHIIPOM3BOJHBIX YIVIEBOAOPOAOB. Peakuun
3aMEIIEHUsl TajloreéHa Ha TUAPOKCOTPYIIY, HUTPOIPYyNIy, LHAHOIPYIIIY,
amuHorpynny. JlelictBue Ha raJlor€HIIPOM3BOAHBIE BOJAHOIO M CIHMPTOBOIO pacTBopa wHiEnoud. Bi3aumonelcTBue NUrajioreHaJKaHOB C MarHueM U
nuHKOM. [loHSTHE O MeTalIOOpraHMYecKuX coeAUMHEHMsX. Vcrnosap30BaHUE rajioreHNnpoOU3BOAHBIX YIJIE€BOJAOPOJIOB B OBITY, TEXHHUKE M IPU CHUHTE3€
OpPraHUYECKUX BEIIECTB.

DKCIEepUMEHTAIbHBIC METOAbl HM3YYCHUS BEUICCTB M HX MPEBPALICHHUN: H3ydyeHHE (PHU3MYECKUX CBOMCTB YIIEBOAOPOAOB (pacTBOPHMMOCTB),
Ka4eCTBCHHBIX PEAKIHil yriIEBOJOPOAOB pa3iM4YHbIX KiaccoB (oOeciBeunBaHME OpOMHOI WJIM MOJHON BOJBI, PACTBOpa NMEpMaHraHaTa Kauiusl,
B3aUMOJICHCTBUE alleTUIIEHA C aMMHA4YHbIM pacTBOpoM okcuaa cepebpa(l)), kauecTBeHHOE OOHApyXEHHE yriiepoja M BOJOPOAa B OPraHUYECKUX
BEIIECTBAX, IMOJIYYEHHE JTHJIEHA W M3y4YEHHE €ro CBOMCTB, O3HAKOMIICHHE ¢ KoyuleKuusmMu «HepTe» u «YTomby, ¢ o0pa3namu miacrMace, KaydykoB U
PE3HHBI, MOJIEITUPOBAHUE MOJIEKYJI YIIIEBOJAOPOI0B U FaJIOT€HIIPOU3BOIHBIX YIJIEBOIOPOI0B.

Kuciaopoacoaep:xaiue opranuyeckme coeJMHeHHs.

[penenbHbie 0HOATOMHBIE cTUPThl. CTpOCHHE MOJIEKYI (Ha mpUMepe MeTaHoJa U dTaHoia). ['omonorudeckuid psia, oomias GpopMysa, H3oMepus,
HOMEHKJIaTypa M kinaccuduxanus. Ou3ndyeckue cBOMCTBA MpeNeIbHBIX OAHOATOMHBIX CHUPTOB. BolopoaHble CBSI3U MEXAY MOJEKYJIaMHU CIUPTOB.
XHWMHUYECKNE CBOWCTBA: pEaKUMM 3aMEIEHHUs, ACTUAPATALMU, OKHUCIEHHS, B3aMMOJEHCTBUE C OPraHUYECKUMH M HEOPraHMYECKHMMM KHCIOTaMHU.
KayecTBeHHast peakuus Ha OJHOATOMHBIE cIUpThl. JlelicTBHE 3TaHONa M MeTaHOJa Ha OpraHu3M uesnoBeka. CrnocoObl MoydyeHHs M IpUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

IIpocTbie 3¢upbl, HOMEHKIATYpa U u3oMepHst. OcoOEHHOCTH (PU3NUECKUX U XUMUYECKUX CBOMCTB.

MHoOroaToMHbl€ CIMPTHl — 3TUICHIIMKONb W IIMIEpuH. DU3MUECKHEe M XMMHUYECKHE CBOMCTBA. PEAKIUM 3aMELICHUS, B3aUMOJAEICTBHE C
OpPraHMYECKUMU W HEOPraHMYEeCKUMH KHUCJIOTaMH, KayeCTBEHHasl peaklMsi Ha MHOTrOaTOMHbIe cUpThL. lIpeacraBieHne o MeXaHU3ME peaKuuil
HyKJIeouapHOrO 3amenieHus. JlelicTBue Ha opranu3M yenoBeka. CrocoObl MOTyYeHUsI M IPUMEHEHHEe MHOIOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYNBl, B3aUMHOE BIUSHUE THUAPOKCOTPYIIBI U
OEH30JIbHOTO sanapa. Puznueckue CBOMCTBA dbenona. OcoGenHoctu XUMHUYECKHAX
CBOMCTB  (peHoIa. KayecTBeHHble  peakiun  Ha  (EHOI. TokcuyHocth  ¢eHona. CrocoObl MonydeHUs W NpUMeHeHHe (eHoa.
denonpopManbaeruaHas CMOJIa.

KapOoHunpHbIE COETMHEHHUS] — aJbJETHAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE KapOOHMJIBHOM Tpynmbl. ['OoMoOIOTMYECKHE PSABI albIETHIOB U
KETOHOB, oOmas ¢opmyna, u3oMepus M HOMEHKIaTypa. PU3WYecKue CBOWCTBA albJACTUIOB M KETOHOB. XHMHUYECKHE CBOWCTBA albJICTHUAOB U
KETOHOB: peakIuu npucoeauHeHus. OKuciIeHne aabAeruoB, KaYeCTBEHHbIE PEaKIU Ha aibAerupl. CiocoObl MOydyeHUs U IPUMEHEHHE allbJIETUI0B 1
KETOHOB.



OIHOOCHOBHBIE TpeNeibHbIe KapOOHOBBIE KHUCIOTH. OCOOEHHOCTH CTPOCHHMS MOJIEKYN KapOOHOBBIX KHCIOT. M3oMepuss U HOMEHKJIATypa.
duzuyeckue CBOICTBA OJHOOCHOBHBIX MPEAENIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBA3M MeXAy MOJEKYJIaMHu KapOOHOBBIX KUCIOT. XUMHUECKHE
CBOMCTBA: KHUCJIOTHBIE CBOWCTBA, peaklus 3TepUPUKALMU, PEaKIUU C Y4acTUEM YIJIeBOJOPOAHOro paaukana. OcoOEHHOCTH CBOMCTB MYypaBbUHOM
KUCIOTHL. [loHSiTHE O NPOM3BOAHBIX KapOOHOBBIX KHUCIOT — CIOXKHBIX 3¢pupax. Muoroobpazue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOICTB
HENpeleabHbIX M apOMaTHYECKUX KapOOHOBBIX KHCIOT, AUKApOOHOBBIX KHCJIOT, THAPOKCUKAPOOHOBBIX KHCIOT. llpeacraBuTenu BbICHIMX
KapOOHOBBIX KHCIIOT: CTE€ApUHOBAs], MAJIbMUTUHOBAS, OJICUHOBAs, JIUHOIE8As, NUHONEeH08as KACAOThI. CrocoObl MOMydYeHUs U MPUMEHEHUE KapOOHOBBIX
KHCIIOT.

Crnoxubie 3¢upsl. ['omonmornyeckuii psn, obmas ¢opMmyna, U30oMepus U HOMEHKIaTypa. DU3WYECKUE W XMMHYECKHE CBOWMCTBA: THPOIU3 B
KHUCJION Y IIEJTOYHOM cpeie.

Kupsl. Ctpoenue, ¢uznyecKkue W XUMUYECKHE CBOWCTBA JKUPOB. THIPOIU3 B KHUCIOH W ImenouyHoil cpere. OcCoOEHHOCTH CBOWCTB KUPOB,
COJIEpIKaLIUX OCTATKU HEMPENEIbHBIX KUPHBIX KUCIOT. JKupbl B IpUpoIE.

Mpbl1a Kak COJTU BBICHINX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE IeHCTBUE.

OO0mias xapakTepucTHka yrieBoaoB. Kiaccudukanus yriaeBonoB (MOHO-, TU- U ToJHcaxapubl). MOHOCaxapHIbl: IIII0K03a, GPYKTO3a, rajakTosa,
pubo3a, nezokcupn6o3a. dusmueckue cBOCTBa W HaxoxaeHue B mpupoge. PorocuHTe3. XMMHUYECKHE CBOMCTBA TITIOKO3BI: PEAKLIUU C y4acTHEM
CHUPTOBBIX U aNbJETUIHON TPYII, CIUPTOBOE U MOJOUYHOKHUCIOE OpokeHue. [IpumMeHeHne TI0Ko3bl, €€ 3HaYeHHE B YKU3HENEATEIHbHOCTH OPraHU3Ma.
Jlucaxapunpl: caxaposa, MajbTO3a U JakTo3a. BoccraHaBiuBarolye ¥ HEBOCCTAHABIMBAIOLIUE AMcaxapubl. ['uaponu3 nucaxapunoB. HaxoxaeHue B
npupoae W npumeHenue. [lonmmcaxapuibl: Kpaxmai, TJIMKOTeH W 1emoio3a. CTpoeHne MakpoMOJIeKyNl Kpaxmania, TJIMKOI€Ha W LEJUIIOJIO3BI.
@du3nyeckue CBOMCTBAa KpaxMaia W LEJUII0JI03bl. XMMHYECKHE CBOMCTBa Kpaxmaja: THJpOJW3, KauyeCTBEHHas peaklus C HOJOM. XHUMHUYECKHE
CBOWMCTBA MEIUTIONO3bI: THAPOJIN3, MOJIydeHHe d3(UPOB HewIron03bl. [loHSTHE 00 HCKYCCTBEHHBIX BOJOKHAX (BHCKO3a, alleTaTHBIA WIENK).

DKCHepUMEHTAJIbHBIE METO/IBI M3yYEeHHUS BEIIECTB M WX MPEBPAIICHUI: paCTBOPHUMOCTh PAa3IMYHBIX CITUPTOB B BOJE, B3aMMOJICHCTBUE 3TAHOJNA C
HATpHEM, OKUCIICHHE 3TUIIOBOTO CIIMPTa B ajbJICTH/] HA PACKAIIEHHON METHOW MPOBOJIOKE, OKMCICHUE ITHIIOBOTO CITUPTA AUXPOMATOM Kajiusi (BO3MOXKHO
UCIIOJIb30BaHKE BHICOMATEPUAIOB), KAYeCTBCHHBIC PEAaKIIMU Ha anbaerusl (¢ rumpokcunoM auammuncepedpa(l) u ruapokcuaom menu(ll)), peakius
riauiepuHa ¢ rugpokcuaom meau(ll), xumuueckue CBOWCTBA pacTBOpa YKCYCHO# KHCIIOTBI, B3aUMOJICHCTBHE PAcTBOPA TJFOKO3bI C THIAPOKCHIOM
menu(ll), B3amMopelicTBue KpaxMaia C HWOIOM, pEHICHHE SKCIEPUMEHTAIBHBIX 3amad nmo TemaM «Crnuptel u (eHonbl», «KapOOHOBBIE KHCIOTHI.
CnosxxHbie 23pupb.

A30Tco/iepiKalme OpraHuyecKue CoeTHHEHHsI.

AMUHBI — OpraHWUYECKHE MPOU3BOJHBIE amMuaka. Kimaccudukaius aMHHOB: aqudaTHueckue W apoOMaTHUECKHE, MEPBUYHBIC, BTOPHYHBIC H
TpetnuHbie. CTpoeHre MOJIeKY, 001Ias GpopMyina, H30Mepusi, HOMEHKJIaTypa U (pU3nyecKre CBOMCTBA. XUMHUUYECKOe CBOMCTBA a(PaTHIECKUX aMHHOB:
OCHOBHBIE CBOWCTBA, AIKWJIMPOBAaHKUE, B3aHMMOJCHCTBUE NMEPBUYHBIX aMHUHOB C a30TUCTOH KuciIoToi. COJH alKUIaMMOHHS.

AHWJIMH — TPENCTaBUTENb AMHHOB apomarhueckoro psga. CTpoeHue aHwiuHA. B3auMHOE BIMSHHE TPYII aTOMOB B MOJICKYJIC aHMJIMHA.
Oco0eHHOCTH XMMUYECKUX CBOMCTB aHwinHa. KauecTBeHHble peakiuu Ha aHWinH. CrocoObl OMYYeHHs W MPUMEHEHUE anu(aTHYecKuX aMHHOB.
[MonydeHue aHuIMHA U3 HUTPOOEH301a.

AmuHOKUCIOTEL. HomeHknarypa u uszomepus. OTAenbHbIE MPEJACTABUTENIM 0O- AMHHOKHCIOT: TJHIMH, anaHuH. OH3HYecKHe CBOMCTBA
AMHUHOKHCIIOT. XWMHUYECKHE CBOIMCTBa aMHUHOKHCIOT Kak aM(OTEPHBIX OpPraHWYECKUX COCAWHEHHH, PEakUus IOJUKOHJCHCAIlMK, O00pa3oBaHHE
NeNnTUAHON cBsi3u. buonornueckoe 3HaueHre aMUHOKUCIIOT. CHHTE3 M THPOJIH3 MENTHIOB.



benku kak mnpupomnsie monumepsl. IlepBuuHas, BTOpUYHAs M TpEeTUYHAs
CTpyKTypa OenkoB. XHMHUYECKHE CBONCTBAa OEJKOB: THUIPOJIM3, JEHATypalus, KaueCTBEHHbIE peaKIy Ha OeJKu.

DKcrnepuMeHTalIbHbIE METOAbl U3yYEHUS BELIECTB U UX MPEBpAIllCHUIi: pacTBOpeHHEe OEKOB B BOJE, JAeHATypalus OEIKOB NpU HarpeBaHuw,
LBETHBIC PEaKMi Ha O€JKW, pelIeHHEe OSKCIepUMEHTANbHBIX 3aJad [0 TeMam
«A3oTCcollepKaIIME  OpPraHUYECKHue COCIMHEHUS» U «Pacmo3naBanue OpraHUnYeCKUX COCTUHEHUMN.

BbicokomosieKkyJIsIpHbIE COeIMHEHHUS].

OcCHOBHbBIC TIOHSITUS XWMHUHU BBICOKOMOJIEKYJISPHBIX COCAMHEHHI: MOHOMEp, MOJMMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AINH, CPEIHSS
MOJIEK yJIsIpHAsT

Macca. OCHOBHBIE METOJIbI CHHTE€3a BBICOKOMOJICKYISIPHBIX COCIUHEHUN —
MOJIMMEPU3ALKS U TIOJTMKOHICHCALIMS.

[Monumepubie  Matepuanbl. I[lmactmaccel  (MOJUITHIICH, MOJMIPONWICH, MOJHBHHWIXJIOPHI, TOJUCTUPOJ,  IOJMMETHIMETAKpHUIIAT,
MOJUKApOOHATHI, OJIMATHIICHTepedTaIaT). Y THITH3AIHS U TepepadoTKa IIacTHKa.

DnacToMepsbl: HaTypaJIbHbIN Kay4yK, CUHTETUYECKUE Kay4yKH
(6yTaaueHOBBIH, XJIOPOIIPEHOBII, H30MTPEHOBBIH) U CUIIMKOHBI. Pe3uHa.

Bosnokna: HaTypasibHbIe (XJIOMOK, MEPCTh, MIENK), HCKYCCTBEHHBIC (BUCKO3a, alleTATHOE BOJIOKHO), CHHTETHYECKHE (KAIlIPOH M JIABCaH).

[Tonmumepst CIEIUATTBHOTO HA3HAYCHUS (Tedon, KeBJap,

AIIEKTPOITPOBO/IAIINE TOJTUMEPHI, Onopa3iaraeMbie OJTUMEPBI).

DKCNepUMEHTAIbHbIE METOJIbI M3yUYEHUs BEIIECTB M WX MPEBpAIICHUN: 03HAKOMJICHHE C 00pa3llaMd MPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, Kay4yKOB, pELIEHUE HKCIIEPUMEHTANIBHBIX 3a/1au 10 Teme «Pacno3HaBaHUe MIacTMAacC U BOJIOKOH.

Pacuérneie 3agaumn.

Haxoxxnenune MonekyasspHOi GOpMYIbl OpraHUYECKOTO0 COCITMHEHUS TI0 MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXJICHHUE
MOJICK YISIPHOM (pOPMYITBI OPraHUYECKOT0 COeTUHEHHS 10 Macce (00BEMY) MPOYKTOB CropaHus, 10 KOJIMUYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMy W/WJIK UCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOU (DOPMYJIbI OPTaHUYECKOTO BEIIECTBA HA OCHOBE €ro XUMHUYECKMX CBOWMCTB WIIU
CIIOCOOO0B TOTyIEHUS, OTIPEIeTIEHNE TOJIM BBIXO/a MPOAYKTA PEaKIIUUA OT TEOPETHIECKUA BO3MOXKHOTO.

MexnpeameTHbIE CBA3H.

Peanuzanus MeXIpeAMETHBIX CBS3€M NMPU U3YYEHUU OPraHUYECKOW XUMUU B
10 kmacce OCYIIECTBIISICTCS Yepe3 HCIIOJIb30BAaHUE KaK OOIMMX €CTECTBEHHO - HAyYHBIX TOHATHH, TaK M TIOHATHH, TMPHUHATHIX B OTACIIBHBIX
MpeAMeTax €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mme ecTecTBEHHO-HAYUYHBIE TIOHSATHS. SBJIEHWE, HAay4HBIA (DaKT, TUIIOTE3a, TEOpHsl, 3aKOH, aHAIW3, CHHTE3, KiIaccuUKaius, HaOI0ICHHE,
HU3MEPEHUE, SKCIEPUMEHT, MOJEIIb, MOJICIIMPOBAHUE.

®dusuka: MmaTrepusi, aroM, DBJIEKTPOH, TPOTOH, HEWTPOH, MOJIEKYJa,

SHEPreTUYeCKUil  ypoBEeHb, BEIECTBO, TelOo, OO0BEM, arperaTHOe COCTOSIHME BellecTBa, (U3MUECKHE BEIMYMHBI, €IWHUIBI HU3MEepeHus,
CKOPOCTb, 3HEPIHH,
Mmacca.



buonorusi: knetka, opraHu3M, 3KOCHUCTeMa, Omocdepa, MeTaboIn3M, HACIEICTBEHHOCTh, aBTOTPOGHBIH W TETepOTPOMHBIA THI MHUTAHUS,
OpokeHue,

(boTocuHTE3, IbIXaHUE, OCNIKU, YIIIEBObI, )KUPbI, HYKJIEMHOBbIE KHCIOThI, ()EPMEHTHI.

I'eorpadust: mone3Hbie UCKOMaeMbIe, TOIUTHBO.

TexHomorysa: MUINEBBIE IPOAYKTHI, OCHOBBI PAallMOHAIBHOIO IUTAHMS, MOIOIIME CPEICTBA, MAaTEPHAIbl U3 MCKYCCTBEHHBIX M CHHTETHYECKHUX
BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA
TeopeTnueckne 0CHOBBI XMMUH.

Atom. CocTaB aTOMHBIX sifiep. XuMHueckui 3nemeHT. M3oromnbl. CtpoeHue
ANIEKTPOHHBIX 000JOYEK aTOMOB, KBAaHTOBBIC 4YHCIA. DJHEPreTHYEeCKHe YPOBHM U TMOAYPOBHU. ATOoMHBIE opOutanu. Krnaccupukanus XUMHUYECKHUX
3NIEMEHTOB (S-, pP-, d-, f-aemenThI). Pacnipenenenue 3aCKTPOHOB MO ATOMHBIM OPOUTAISIM. DIICKTPOHHBIE KOHPUTYpallMd aTOMOB 3JIEMEHTOB MEPBOTO—
4eTBEPTOTO MEPHUOJIO0B B OCHOBHOM U BO30YKIEHHOM COCTOSIHUH, SJICKTPOHHBIE KOH(DUTypalluu HOHOB. DJIEKTPOOTPULIATEIBHOCTb.

[Tepuonnuecknii 3akoH U Ilepuoauueckas cucTeMa XMMUYECKUX DJIEMEHTOB
J.W. MengeneeBa. CBs3b Nnepuonyeckoro 3akoHa u Ilepuoanueckoil cucTeMbl XUMHUUYECKUX AJIEMEHTOB C COBPEMEHHON TeOpuel CTPOEHMSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUYECKUX DJIIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX M CIOXKHBIX BEIIECTB M0 TPYyMNIaM W MepuoaaM. 3HauYeHHe
nepuoauueckoro 3akona /[.11. Menzaeneena.

Xumudeckasi CBsi3b. BUIbl XUMUYECKON CBSI3U. KOBAJICHTHAs, MOHHAS, METAJUTMYeCKast. MexaHn3Mbl 00pa30BaHUsl KOBAJICHTHOM CBS3U: OOMEHHBIN
Y JIOHOPHO-AKIIENTOPHBIN. DHEPTUs U IJMHA CBsI3U. [loJsIpHOCTE, HANTPaBICHHOCTH M HACKHIIIAEMOCTh KOBAJIGHTHOU cBsA3U. KpaTHbie cBsizu. BomopoaHas
CBA3b. MEeXMOJIEK YIS pHBIE B3aUMO/IEHCTBUS.

BajieHTHOCTh ¥ BaJICHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b AJIGKTPOHHOW CTPYKTYPBI MOJIGKYJ C MX T€OMETPUYECKHM CTpOCHHEeM (Ha mpumepe
COEMHEHHUI 3JIEMEHTOB BTOPOTO IMIEPHO/Ia).

[IpencraBieHue 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMILIEKCHOTO HOHA'!
KOMIUIEKCO00Opa30BaTesb, IMTaHIbl. 3HAaUeHUE KOMIUIEKCHBIX coennHeHul. [ToHsITHE 0 KOOPAMHAIIMOHHOW XUMUH.

BeriectBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS. TUIIBI KPUCTAITHYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbIx cucremax. McrtunHble pactBopsl. lIpencrasinenue o
KOJUIOMAHBIX pacTBopax. CrocoObl BBIpaKEHHUS KOHIEHTPAllMM PAcTBOPOB. MaccoBas JOJs BEIIeCTBAa B pPacTBOpe, MOJSPHAs KOHIICHTPAIHS.
Haceimennsie u HEHACBIIIEHHbIE pacTBOpBI, pacTBOPUMOCTb. Kpucrannoruapatst.

Knaccuduxanusa u HoMeHKIaTypa HEOPraHUYECKUX BelecTB. TpuBHAIbHbIE HA3BaHUsI OTIEIbHBIX IPECTABUTENIENH HEOPTaHNYECKUX BEILIECTB.

Knaccudukanus XMMHUUECKUX peakiMii B HEOPTaHMYECKOH M OpraHMYecKOd XMMHUH. 3aKOH COXPAHEHUS MAacChl BEILECTB; 3aKOH COXPAaHEHUS U
MIPEBpAILEHUs SHEPTUH TP XUMHUECKUX peakusX. TernoBbie 23PPEKTsl XUMUUECKUX peakiuil. TepMOXUMHUUECKUE ypaBHEHUSI.

CKOpOCTh XUMHUECKOH peakiuu, €€ 3aBUCUMOCTb OT Pa3IN4HbIX (PakTOpoB. ['OMOreHHbIE M reTeporeHHble peakuuu. Katanus u katanus3aTopsl.



OObpaTtumbie 1 HeoOpaTHUMbIE peaklunu. XuMHueckoe paBHoBecue. KoHcTanTa xumudeckoro paBHoBecus. DaKTOpbl, BIUAIONIME Ha MOJIOXKEHHE
XUMHUYECKOTO PAaBHOBECHSI: TEMIIEPATypa, 1aBJIICHUE U KOHLUEHTPAIMU BELIECTB, yyacTByoWuX B peakuuu. [Ipunnun Jle [larense.

Onexkrponutnueckass guccormanus. CunpHble W cialble d1ekTposuThl. CreneHb auccouumanuu. Cpena BOAHBIX PAaCTBOPOB: KHCJIOTHAs,
He#TpanbHas, menounas. Bogopoausrii mokaszarens (PH) pacteopa. I'maponus coneit. Peakiun HOHHOTO 0OMeEHa.

OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE peaknu. CreneHb OkHcieHUs. OKUCIUTENb U BOCCTAaHOBUTENb. [Ipolieccsl OKUCIEHUSI U BOCCTAaHOBJICHUS.
BaxxHeiline okMCIUTENN U BOCCTAHOBUTENIN. MeTO 1 3JIEKTPOHHOTO OaslaHca. DJIEeKTPOJIN3 PACTBOPOB U PACIIIIABOB BEIIECTB.

OKCrepUMEHTAJIbHBIE METO/Ibl M3YUYEHHUsI BEIIECTB U MX MPEBpAIlEHUN: Pa3jIoKeHHE EPOKCUIa BOAOPOIa B IPUCYTCTBUM KaTaau3aTopa, MOAEIN
KPUCTAITIMYECKUX PEUIETOK, MPOBEJECHUE peakluii MOHHOTO OOMEHa, OIpe/esieHUE CpeAbl PacTBOPOB C MOMOINBIO MHJIMKATOPOB, U3YYEHHUE BIUSHUS
pa3IMYHBIX (AKTOPOB HA CKOPOCTh XMMHYECKON PEaKIUU U MOJIO0KEHUE XUMUYECKOTO PABHOBECHS.

Heoprannueckasi Xummsi.

[Tonoxxenne HemeramwioB B Ilepuomuueckoir cucreme xumuueckux anemeHToB J[.JM. MenneneeBa m 0COOEHHOCTH CTPOEHHUS HX aTOMOB.
dusnyeckre cBOCTBAa HEMETALIOB. AJUIOTPOIHS HEMETAJUIOB (Ha MpUMEpe KUCI0Poa, cepbl, hochopa u yriepoaa).

Bonopon. Ilonydenue, ¢u3nueckue U XMMHYECKHE CBOMCTBA: peaklUU C MeTaJulaMM ¥  HEMeTa/llaMd, BOCCTAaHOBUTEJbHBIE CBOICTBA.
I'mapuael. TonMBHEIE 3JIEMEHTHI.

lamorenbl. Haxoxnaenue B mpupoje, CHOCOObl MoOydyeHus, (¢QU3MYECKHEe UM XUMHUYECKHE cBOWcCTBA. ['ajoreHoBojoponbl. Baxneiimine
KHCIIOPOJICOIepKAILME COEIUHEHUs! TajoreHoB. JlaboparopHble M NPOMBILUIEHHBIE CIIOCOOBI MONY4YeHHUS rajoreHoB. [IpumMeHeHHe rajaoreHoB M UX
COCIMHEHUM.

Kucnopon, o3on. JlaboparopHble W HpPOMBINIIEHHBIE CIOCOOBI MOJIYy4YeHHs Kuciopona. dusmdeckue U XMMHUECKHE CBOMCTBA U NMPUMEHEHUE
KHciaopoaa v 030Ha. OKCHJIBI U IEPOKCUBL.

Cepa. Haxoxaenue B mpupojie, cnocoObl moiydeHus, Gu3ndeckue u xuMudeckue cpoiictBa. CepoBogopos, cyabduabl. Okcun cepsi(lV), okena
cepoi(VI). CepHucrass U cepHast KUCIOTHI U uX coiid. OCOOCHHOCTH CBOWCTB CEpHOM KHCIOTHI. [[pUMEHEHNE Cephbl U €€ COCTUHCHH.

AzoT. Haxoxnenue B mpupoje, cnocoObl mojaydeHus, pusndeckue u XUMHYECKHe cBoiicTBa. AMMHUak, HUTpUAbl. OKcuabl a3oTa. A30THCTas U
a30THAasi KUCJIOTHI U UX coiit. OcOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeHeHne a30Ta 1 ero coeAMHEeHu. A30THBIE Y100peHMUS.

®ocdop. Haxoxnenue B mpupojie, crnocodObl MoiydeHus, ¢uzndeckue u xumuueckue cpoirictBa. Pochunsl u docpun. Oxcunbl docdopa,
dbochopnas kucnora u e€ conu. [Ipumenenune pochopa u ero coequnennii. DochopHbIie yIOOPECHUS.

VYraepon, HaxoXjaAeHue B Hpupoje. AoTpornHbsle Moaudukanuu. duszndeckne M XUMUYECKHE CBOMCTBA MPOCTBHIX BELIECTB, 0Opa30BaHHBIX
yranepogom. Oxcun yriepoaa(ll), okcun yrnepona(lV), yronbHas kuciora u €€ coiad. AKTHBHPOBAaHHBIN yroib, aacopoums. Dymiepensl, rpadew,
yriaepoinbie HaHOTPYOKH. [IpuMeHeHne mpoCThIX BEMIECTB, 00Pa30BaHHBIX YIIIEPOJAOM, U €r0 COCTMHEHUH.

Kpemuuii. Haxoxmenue B mpupoje, crnocoObl moayueHus, (usndeckue u xumuueckue cBoiictBa. Oxcun kpemuusa(lV), kpemHuenas
KHMCJIOTa, CUIMKaThl. [I[ppuMeHeHne kpeMHus u ero coenHeHnil. CTEKII0, €ro NoJlyudeHue, BUIbl CTEKIIA.

Ilonoxenue metamioB B [lepuonnueckoil cucreMe XUMHUECKUX 1eMEHTOB. OCOOEHHOCTH CTPOEHHSI 2JIEKTPOHHBIX 000J0YEK aTOMOB METAJLIOB.
O6mume ¢puzndeckue cBoicTBa MeTaI0OB. [IpMeHeHe MeTallIoB B OBITY M TeXHHKE. CIIJIaBbl METAJITIOB.

DNEeKTPOXUMHUECKUN DA HanpsokeHHd MeTtayuioB. OOmme cmocoObl TMOJMY4EeHUS METAIOB. THAPOMETAJUTYPrHsi, MHPOMETaJUTyprus,
antekTpoMeTamnyprus. [lonarue o koppo3un MetamioB. CriocoObl 3alUThl OT KOPPO3UH.

OOmas xapaktepuctuka MetamaoB |A-rpynmsl [lepuonuyeckoil CHCTEMBI



XMAMUYECKHX  3JeMeHToB. Hatpuit wu  kammil: nonydenue, (u3MUECKHE UM XUMHYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U MX
COCIMHEHUMN.

Obmas  xapakrepuctuka wmetamioB |IA-rpynmer  Ileprogudeckoil cuCTeMbl XUMHUYECKHX 3JEMEHTOB. MarHuii M KaJbLUil: TOJy4eHUE,
¢usnyeckue M XUMHYECKHE CBOICTBA, NPUMEHEHHE IIPOCTHIX BEINECTB M UX coeAuHeHud. JKECTKOCTh BOABI M CHOCOOBI €€ yCTpaHEHHS.

ANOMUHUI: TIONydeHUe, (U3NYECKUe U XMMUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOrO BEIECTBA M €ro COeIMHEHUN. AMQOTEepHBIE CBOMCTBA
OKCHJa U TUAPOKCUA ATFOMUHUS, THIPOKCOKOMILIEKCHI AIIFOMUHHS.

OO1mras xapakTeprcTuka MeTauioB mo6ounsix noarpyni (b-rpymmn) [leproarueckoii CHCTEMbl XMMUYECKHX 3JICMEHTOB.

dusnuecKknue ¥ XMMHYECKHE CBOMCTBAa XpoMma U ero coexmuenuit. Okcuapl u ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel wu
JTUXPOMAThl, UX OKUCIUTEIbHBIE CBOMCTBA. [loyueHue u npuMeHenne Xxpoma.

dusnyeckne ¥ XUMHYCCKHE CBOMCTBA MapraHiia ¥ ero coenuHenuil. Baxwueitmue coemumuenus mapraunia(ll), mapranna(lV), mapranma(VI1) u
mapranna(VI1). [lepmanranat Kanus, €ro OKUCIUTEIbHBIC CBONWCTBA.

dusnuecKkue U XUMHYCCKUE CBOMCTBA jkeie3a W ero coeamHeHuit. Oxcuabl, ruapokcuasl U coiu xenesa(ll) u sxenesa(lll). Tlonyuenue u
MIPUMEHEHHE KeJie3a U €ro CIIaBOB.

duznueckue 1 XMMUYECKUE CBOMCTBA MelIN U €€ coennuHeHui. [lonydyenne u npuMeHeHue MeJIi U €€ COeIUHEHUII.

Huuk: monyuenue, Gu3nyueckue ¥ XMMHUYECKHE CBOMCTBA. AMQOTEpHbIE CBOMCTBA OKCHJIA U TUIPOKCUJA ITMHKA, THAPOKCOKOMILIEKCHI IIMHKA.
[IpumeneHnne IMHKA U €T0 COCTUHECHUI.

DKCrepuMEHTAIbHBIE METOJBI U3YUYCHHS BEIIECTB U WX TPEBpAIllCHUI: U3ydyeHHEe OoOpa3loB HEMETAIOB, ropeHue cepbl, docdopa, xenesa,
MarHusi B KHCIIOPOJIE, M3yUCHHUE KOUTIEKIIUU «MeTallIbl U CIIJIaBbl», B3aMMOICHCTBHUE IIETOYHBIX U IIEI0YHO3EMETbHBIX METAIJIOB C BOIOM (BO3MOYKHO
HCIIOJIb30BaHKE BHUCOMATEPHAIOB), B3aMMOICHCTBHIE I[MHKA W JKelle3a ¢ PACTBOPAMH KHCIIOT M IIEIOYCH, KaueCTBEHHbBIC PEaKI[MK HAa HEOPTaHUYEeCKHE
AQHUOHBI, KAaTHOH BOJOPOJA M KATHUOHBI METAJJIOB, B3aMMOJIEMCTBUE TMJIPOKCUIOB AIIOMUHUSA U LIMHKA C pacTBOpaMU KHUCIOT M IIEJ0Yeil, peuieHue
AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEMaM
«[anorensr», «Cepa u e€ coeauHeHus», «A30T U (ochop U UX COCITHUHEHUSY,

«MeTasuTsl TJIaBHBIX TOATPYII, «MeTaTbl MOOOYHBIX TTOATPYIII.

XumMHus 4 )KU3HbD.

Ponp xumuu B o0ecrie4eHnH yCTOMYMBOTO Pa3BUTHUS YeloBeuecTBa. [[OHATHE O HaydyHBIX METOJaX TO3HAHMS ¢ METOAOJOTHH HAyYHOTO
uccienoBanus. HayuHble TPUHIUIBI OpraHU3allid XUMHYECKOTO MPOU3BOJCTBA. [IPOMBIIIICHHBIE CIOCOOBI MOJIYUCHHUS Ba)KHEHIIMX BemlecTB (Ha
npUMepe MPOM3BOJACTBA aMMHaKa, CEPHOW KHCJIOTBI, MeTaHoja). [IpOMBIIIIEHHBIE CIOCOOBI MOJYYCHHS METAUIOB M CIUIAaBOB.  XHMHYECKOE
3arpsi3HEHUE OKPYXKAIOMIeW Cpefpl W ero MociencTBUs. Pois XuMuu B 00ecredeHnr SHEPTeTHIECKON 0€3011acHOCTH.

Xumusi U 3740pOoBbe 4yenoBeka. JlekapctBeHHble cpenctBa. [lpaBuia
WCIIOIb30BAHUS JIEKapCTBEHHBIX MpenapaTos. Ponb XUMHUHU B pa3BUTUH MEJULIUHBI.

XuMHUSI AU OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC T00aBKU. Pollb XuMuU B 0O€cIieueHIH TUIIEBO 0€30MacCHOCTH.

Kocmernueckne u mapdromepHble cpenactBa. beitoBas xwumwusi. [IpaBmiia 0e30macHOrO HCIONB30BAaHUS TIPETMapaToB OBITOBOW XWMHUU B
MOBCEIHEBHOU KU3HU.

XuUMUS B CTPOUTENIBCTBE: BAKHEHIIINE CTPOUTEIbHBIC MaTepHalibl (LIEMEHT, OCTOH).



XuMus B CelnbCKOM XO3siiicTBe. OpraHuyeckue U MHUHEpaybHble ynoopeHus. CoBpeMeHHbIe KOHCTPYKIMOHHBIE MaTepHallbl, KpacKH, CTEKJIO,
KEepaMHUKa.
Marepuansl 1 31eKTpoHrKy. HanotexHonoruu.

Pacuérnbie 3anaun.

Pacuérbl: mMacchl BemiecTBa WM 00bEMA Tra30B MO HM3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WM OOBEMY OJHOrO M3 Y4YacCTBYIOIIMX B
peakiuy BEIIecTB, Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIM OHO M3 BEIICCTB MMEET NMPUMECH, Macchl (00bEMa, KOJIUYeCTBA
BEILIECTBA) MPOAYKTA PEaKIMU, €CJIM OJHO W3 BEIIECTB JIAaHO B BHJIE pPacTBOpa C OMNPEACIEHHOM MAcCOBOM J10el pacTBOPEHHOTO BEIECTBA,
MacCOBOM JIOJIM U MOJISIPHOM KOHIIEHTPAILIMK BEILIECTBA B PACTBOPE, JOJIM BbIXOJIa MPOAYKTA PEAKIIUU OT TEOPETUUYECKU BO3MOKHOTO.

MexnpeameTHbIe CBA3H.

Peanuzanus MexnpeaMeTHBIX CBsI3el MpU M3y4eHHH OOIIel M HeopraHuueckod xumuu B 11 kiacce oCyIIecTBIsSETCS Yepe3 HCIOJIb30BaHHE KaK
OOLINX eCTEeCTBEHHO-HAYUHBIX MOHITHH, TaK U MOHSATHI, IPUHATHIX B OTAEIbHBIX MPEIMETaX €CTEeCTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTecTBEeHHO-HAYYHBIC TIOHSTHS. SBJICHUE, HAyYHBIA ()aKT, TUIIOTE3a, TEOpHs, 3aKOH, aHaIM3, CUHTE3, KIacCU(HUKAIHS, TIEPUOTUIHOCTb,
Ha0JII0IeHHe, U3MEPEHHE, IKCIIEPUMEHT, MOJIelb, MOJICIIMPOBaHUE.

®dusuka:  Marepusi,  MHUKPOMHp,  MaKpOMHUp,  aTOM,  DBJEKTPOH,  MPOTOH, HEUTPOH, MOH, W30TOMBI, PAIMOAKTUBHOCTH, MOJIEKYJa,

SHEPreTHYECKUil ypOBEHb, BEIIECTBO, Tel0, O00BEM, arperaTHOe€ COCTOSIHME BEIEeCTBA, WJEATbHBIA Tra3, (U3HUYECKHe BEIMYUHBI, €IUHUIIBI

M3MEPEHUsI, CKOPOCTh, SHEPI'Hsl, Macca.

buonorusi: kieTka, opraHusM, 3KOcUcTeMa, Ouocdepa, MeTabOIM3M, MaKpPO- U MHUKPOIJIEMEHTHI, OCJIKH, >KHPBI, YIJIEBOJbI, HYKICHUHOBBIC
KHUCIIOTHI, (hepMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTUHU B SKOCHUCTEMAX.

['eorpadusi: MuHepaiibl, TOpHBIE TOPO/IbI, TIOJIE3HBIE HCKOTIAEMBIE, TOIIJIUBO, PECYPCHI.

TexHomorusi: XuMHUUYECKasi MPOMBIIUIEHHOCTh, METAJUTypTUs, CTPOUTEIbHBIE MaTepHalbl, CEJIbCKOXO3IHUCTBEHHOE IPOU3BOJICTBO, IHUIIEBAS

MIPOMBIIIJIEHHOCTh,  (hapMarieBTHUecKast MIPOMBILIEHHOCTH, MIPOU3BOICTBO KOCMETUYECKUX

pemnaparos, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTCepuaJIOB, QJICKTPOHHAA MPOMBIINIJICHHOCTD, HaAHOTCXHOJIOTHH.

3. INTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA YYEBHOI'O ITIPEJMETA, YYEBHOI'O MOAYJISI, YHEBHOI'O KYPCA
JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBHM C CHCTEMHO-IEATEILHOCTHBIM MOAXOJAOM B CTPYKTYpPE JUYHOCTHBIX PpE3YyJIbTaTOB OCBOEHHUS NpeaMeTa «XUMHUS» Ha YpOBHE
cpenHero o0uiero o6pa3oBaHUs BBIJEIEHBI CIENYIOIINE COCTaBISIONIME: OCO3HAHUE O0YYalOIMIMMHCS ~ POCCHUMCKOW  TpaKJaHCKOM  MACHTHUYHOCTU;
TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIPENENECHUIO; HalhM4he MOTHUBAllUM K OOYYEHHIO; TOTOBHOCTb U CIOCOOHOCTH OOYydYaromIuXcs
PYKOBOJCTBOBAThCS MPUHATHIMUA B OOIIECTBE MpaBUIAMH M HOPMaMU TMOBEIEHUS; HAIWYUE MPABOCO3HAHMS, KOJIOTUYECKON KYIbTYphI;, CIOCOOHOCTh
CTaBUTb LIENIU U CTPOUTD KU3HEHHbBIE TUIAHBI.

JIMYHOCTHBIE PE3YNIBTATHl OCBOCHHSI MpeaMeTa «XUMHUS» OTPAXKarOT cPOPMUPOBAHHOCTH OTIBITA MMO3HABATEILHOW U MPAKTHYECKON ACSITETbHOCTH
oOyJaroluxcs B Ipolecce peaanu3alunun 00pa3oBaTeabHOM 1eATeIbHOCTH.



JINYHOCTHBIE PE3yNIbTAaThl OCBOCHUS MpeaMeTa «XHUMHUS» OTPaXaroT C(hOPMUPOBAHHOCTH OTBITA O3HABATEIBHON U NMPAKTUYECKONW ACATEITEHOCTH
00ydaromuxcs B IpoOLEcce peaTn3alui 00pa3oBaTeIbHOM NS TEIEHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:KIaHCKOro BOCIIMTAHMA:

OCO3HaHUsI 00YYArOIMMHUCS CBOMX KOHCTHUTYLIMOHHBIX IIPaB M 00s13aHHOCTEH, yBaKEHUS K 3aKOHY U IIPABOIOPIIKY;

IPEACTaBICHHUS O COLMAIBHBIX HOPMaX M MPaBHIIaX MEXINYHOCTHBIX OTHOLICHUI B KOJUICKTHBE,

TOTOBHOCTH K COBMECTHOH TBOPYECKOW JAEATENBPHOCTH TMPH CO3AAHUU YyIEOHBIX HMPOEKTOB, PEHICHUH YYEOHBIX M IO3HABATEIBHBIX 331a4,
BBITIOJTHEHU Y XUMHYECKUX SKCIIEPUMEHTOB,;

CIOCOOHOCTH MOHUMATh U IPHHUMATh MOTUBBI, HAMEPEHUS, IOTUKY M apTyMEHTHI IPYTUX [P aHAJIN3€ PA3IMYHBIX BUI0B yIeOHOM! 1A TeNTbHOCTH;

2) IATPHOTHYECKOT0 BOCTINTAHUS:

[IEHHOCTHOT'O OTHOUICHUSI K HCTOPUYECKOMY M HAYYHOMY HACJICAHMIO OTEYECTBEHHOW XHMUU;

YBaXEHUS K TMPOLIECCY TBOPYECTBA B O0OJACTH TEOPUM U TPAKTHYECKOTO NMPHIOKECHUS XUMHH, OCO3HAHHUS TOTO, YTO JaHHBIC HAYKU €CTh

pe3yapTaT JUIMTENBHBIX HAOJIOJCHHWH, KpPOMOTJIMBBIX OSKCIEPUMEHTAIBHBIX TIOMCKOB, IOCTOSIHHOTO Tpylda YY€HBIX M  MPAKTHKOB,

WHTEpECa W I03HABATEIbHBIX MOTHBOB B IOJNYYCHHH W MOCIEAYIOIMIEM aHaiu3e HHGOpMAIlMM O TIEPEIOBBIX JOCTHKCHHSIX COBPEMEHHOMN
OTCUECTBCHHOI XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHNSA

HPABCTBEHHOI'O CO3HAHMS, STUYECKOI0 TOBEICHUS,

CIOCOOHOCTH OLIEHMBATh CUTYalluH, CBSI3aHHbIE C XMMUYECKMMHU SIBJICHUSMH, U NPUHUMATh OCO3HAHHbIE PEIIEHUs, OPUEHTHPYICh HA MOPAJIbHO-
HPaBCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHMBATH CBOE IMOBEICHHE W TOCTYNKH CBOMX TOBAPHILIEH C MO3WIMKA HPABCTBEHHBIX M IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS
ITOCJIEICTBU Y IIOCTYIIKOB;

4) popmMupoBaHHs KYJIHTYPbI 310POBbSI:

MMOHUMaHMsI [IEHHOCTEHN 3/10pOBOT0 U 6€30macHOro 0opasa KM3HU, HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

co0JTI0/IeHHs TTpaBUIl GE30MIaCHOT0 OOPAIEHHS C BEIIECTBAMU B OBITY, TOBCETHEBHOMN KHU3HH, B TPYIOBOH JEATEIHLHOCTH;

MMOHWMAaHUS I[CHHOCTH TPAaBWJ WHIUBUAYAJbHOTO M KOJUIEKTUBHOTO O€30TaCHOTO TOBEACHUS B CHUTYAIUSX, YTPOXKAIOMIUX 3JOPOBBIO U JKU3HU
JIIOJICH;

OCO3HaHWUSI MOCIIEICTBUI M HETPUSITHUS BPEAHBIX MPUBBIYEK (YMOTPEOICHHS AIKOTOJIs, HApPKOTUKOB, KYPEHHS);

5) TpynoBoro BocnuTaHus:

KOMMYHUKATUBHOW KOMITIETEHTHOCTH B Yy4eOHO-HCCIIEOBATEIBCKON JIEATEIIFHOCTH, OOMIECTBEHHO MOJIE3HOMW, TBOPUYECKOW W APYrHX BUAAX
TesITeTbHOCTH;

YCTAaHOBKHM Ha aKTHBHOE Y4acTHE B PEIICHUU MPAaKTUUECKUX 33/1a4 COLMATLHON HAIPABJICHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3yYeHHIO Mpodeccuil pa3InyHoro poaa, B TOM YKCIIEC Ha OCHOBE IPUMEHEHUS MPEIMETHBIX 3HAaHHUH 110 XUMUH;

YBaXEHHUS K TPYAY, JIOASIM TPY/a U Pe3yIbTaTaM TPYAOBOH AeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYAJIbHOW TpaeKTOpUM 0Opa3zoBaHus, Oyaymied npodeccuu 1 peanns3alui cOOCTBEHHBIX KU3HEHHBIX
IUTAaHOB € Y4ETOM JINYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U MOTpeOHOCTEH 00I1IeCTBa;



6) 3K0JIOrM4ecKOro BOCIIUTAHUS

AKOJIOTUYECKH 1€IeCO00PA3HOT0 OTHOLIEHUS K MIPUPOE KaK UCTOYHUKY CYILIECTBOBAHUS )KM3HU Ha 3eMJIe;

MOHUMaHMs TJ00aJbHOrO XapakTepa SKOJOTHYECKHX MpoOjeM, BIMSHHSI S3KOHOMUYECKUX IMIPOIECCOB Ha COCTOSHUE MPHUPOJIHON U COLUATBHON

cpensl;

OCO3HaHUS HEOOXOIMMOCTH HCIIOIH30BAHUS JOCTHIKCHUI XUMUU ISl PEIICHUS BOTIPOCOB PAIIMOHAIBLHOTO MPUPOIOTIOTH30BAHIS;

AKTUBHOTO HENPUSTHS JAEUCTBUN, MPUHOCSIIIMX BpeJ OKpYXKalIlleld NpUPOIHON cpene, yMEHUsS  MPOTHO3UPOBATH HEOIAronpHUsITHbIC
3KOJIOTUYECKHE MOCIIECICTBUS IPEANTPUHUMAEMBIX IEMCTBUN U IPEAOTBPAILATh UX;

HaJU4Msl Pa3BUTOIO HKOJIOTMYECKOIO MBILIJIECHUS, IKOJIOTHYECKON KYJIbTYpPbI, ONBITA JEATEIbHOCTU KOJIOTMYECKON HAMPaBICHHOCTH, YMEHHS
PYKOBOJICTBOBATHCSI UMHU B TIO3HABATENbHONW, KOMMYHUKATUBHOM U COIMATBHOMN MPAKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO MPOTUBOCTOATH MIEOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOT0 MO3HAHMUS

MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOW NMPAKTHKU;

MOHUMaHMs cleuuUKH XUMHU Kak HayKd, OCO3HaHuA €€ poiau B (GOPMUPOBAHUM PALUOHAIBHOIO HAYYHOTO MBIIUICHUS, CO3/1aHUN

I[EJIOCTHOTO TIPEJICTABIICHUS 00 OKPYXKAIONIEeM MUPE KaK O €UHCTBE MPHUPOJIBI U YEJIOBEKA, B MO3HAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUN

po06sieM coXpaHEHUsl TPUPOIHOTO PAaBHOBECHS,

yOeXIEHHOCTH B  0COOOM  3HAYUMOCTH XUMHH JJIS  COBPEMEHHOW IUBUIIM3AIMU: B €€ T'YMAaHUCTHYECKON HAMPaBIEHHOCTH M Ba)XXHOM

pONM B CO3JaHUU HOBOM 0a3pl MaTepHalbHOM KyIbTYypbl, B pEIIEHUU TJIOOAIBHBIX MPOOIEM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA —

CBIPbEBOM, PHEPTreTUUECKON, MUIIEBOM M IKOJOTMUECKOM OE€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, O0ECIIEYEHUH YCJIOBHH YCIENIHOTO TpyAa U

OKOJOTHYCCKHU KOMq)OpTHOﬁ KHU3HU KaXI0T0 4JICHA O6IJ.[CCTBa;
GCTGCTBGHHO-HaquOfI TPaMOTHOCTH. IIOHMMAaHHA CYIUIHOCTH METOJAOB IIO3HAHMSA, HCIOJB3YEMBIX B €CTCCTBCHHBIX HaAyKaX, CIIOCOOHOCTU

UCMOJIb30BaTh MOJy4aeMble 3HAHUS JUIsl aHaiu3a U OOBSICHEHMs SIBJICHUH OKpYXaloIIero MHpa M MPOMCXOJAIINX B HEM HM3MEHEHUI, yMEHMs JAeaTb
000CHOBaHHbIE 3aKJIIOYECHUSI HA OCHOBE HayUHBIX ()aKTOB M MMEIOIUXCS JAaHHBIX C LIEIbI0 MOJY4eHHsI JOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITENBLHO UCIIOJIL30BaTh XMMHUUECKHE 3HAHUS JJI pEeICHU A HpO6J’I€M B pCAJIbHBIX ) KU3HCHHBIX CI/ITyaIII/ISIX;

MHTEpeca K O3HAHHIO, HCCIIEIOBATEIILCKOM eI TENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOPAa30BaHUIO, K AKTUBHOMY MOJYYEHHMIO HOBBIX 3HAaHUH MO XUMHH B
COOTBETCTBHUH C KU3HEHHBIMHU OTPEOHOCTSMU;

UHTEpeca K 0COOEHHOCTSIM Tpyaa B pa3IMYHbIX cdepax npodeccrnoHalbHON e TEIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbie pe3yabTaThl OCBOCHHS TPOTPAMMEBI IO XUMUH Ha YPOBHE CPETHETO 001Iero 00pa3oBaHMs BKIIIOYAIOT:

3Ha4YUMBbIE TUTS dbopMupoBaHus MHUPOBO33PEHHUS 00yJaOIIMXCST MEXKTUCIUTUIMHAPHBIC (MEXITPEAMETHBIC) OOICHAYYHbIC TIOHSTHS,
OTPaXKAIOIIKE IICJIOCTHOCTh HAYYHON KapTHHBI MHUpa W CHeUu(pUKYy METOJOB IO3HAHUS, HCIOJIb3YEeMbIX B ECTCCTBEHHBIX Haykax (MaTepus,
BEILIECTBO, JHEPIus, SIBICHHE, MPOLECC, CHUCTeMa, Hay4dHbIM (aKkT, MNPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHsl, HCCIEIOBaHUE,
HaOJTI0/ICHHE, U3MEPEHUE, SKCIICPUMEHT U IPYTHe);



YHUBEpCallbHbIE yueOHbIC neiicTBUS (MO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PErYJIsTHBHbIC), oOecreunBaromme HopMHUpOBaHHE
(G YHKITHOHAIBHON TPAMOTHOCTH M COITUAIBHON KOMITETEHITUN 00YyJarOIInuXCs;
CIOCOOHOCTh o0y4aromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXKIUCLIMIUIMHAPHBIE, MUPOBO33PEHYECKHUE 3HAHUS U

YHUBEpCaJlbHbIE yueOHbIE JEHCTBUS B I03HABATEILHOU U COLIMAJILHOM MTPAKTHKE.
MertarnpenMeTHbIE pe3yabTaThl OTPAXKAIOT OBJa/IEHUE YHUBEPCAIbHBIMU YI4EOHBIMU TTO3HABATEbHBIMU, KOMMYHUKATHBHBIMHU M PETYASTUBHBIMU

JIEUCTBUSIMU.

ITo3HaBaTe/IbHbIE YHUBEPCAJbHbIE yUeOHbIe JeiicTBUS

1) 6a3oBble JJOrMYecKHue AeiiCTBHS

CaMOCTOSITENILHO (POPMYJIMPOBATh U AKTYaJIM3UPOBATH MIPOOJIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;

OIpPCACIIATh UCIN ACATCIIBHOCTH, 3adaBasd MmapaMeTpbl U KPUTCPHUU UX JOCTUKCHUA, COOTHOCHUTD PE3YJIbTAThI ACATCIIBHOCTH C ITOCTABJICHHBIM U
LEeISIMU;

HCIIOJIL30BaTh IpU OCBOCHUU 3HAaHUU HpI/IéMI)I JIOTUYCCKOTI'O0 MBIIIJICHU .
BBIACIATD XapaKTCPHBIC ITPU3HAKHU HOHATHUH U YCTaHAaBJIMBATh UX B3aMMOCBA3b, HCII0JIb30BATh COOTBECTCTBYIOIIHUEC NOHATUA TJIA O6’I)$ICH6HI/I$I OTACIIBHBIX
(bhakToB U ABICHUM;

BbIOMpATh OCHOBAaHUS M KpPUTEpUU i1 KJIaCCU(PHUKAUU BELIECTB U
XUMHYECKHUX PEaKIUit;

yCTaHABIUBATh MPUYNHHO-CJIEICTBEHHBIE CBSI3U MEXAY M3y4aeMbIMH SIBICHUSIMH;

CTPOUTH JIOTMYECKHE PACCYyKAeHUs (MHIYKTHBHbIC, IeAYKTUBHBIC, 10 AHAJIOTHH), BHISIBISATH 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B
pacCMaTpuBaCMbIX ABJICHUAX, q)OpMy.]'II/IpOBaTI) BBIBO/JIbI U 3aKJIFOUCHHUS,

MPUMEHSTH B TIPOLIECCE MMO3HAHUS MCIIOIb3yeMbIE B XUMUH CUMBOJIMYECKHE (3HAKOBBIE) MOJICNH, TPE0OPa30BbIBATH MOICIbHBIC MPEICTABICHUS —
XAMUYECKH 3HaK (CHMMBOJI) JJIeMEHTa, XUMHUYECKas (opMmyna, ypaBHCHHE XHMHYECKOM

p€akuuu — Mnpu pPCHICHUUN y‘Ie6HBIX MO3HABATCIIBHBIX W HNPAKTHYCCKUX 3adad, IPUMCHATH HA3BAHHBIC MOJCIIbHBIC IPEACTABICHUA 1JI BbISABIICHUSA
XapaKTePHBIX MMPU3HAKOB U3y9IaeMbIX BELICCTB U XMMUUECKHX PEaKIIHiA.

2) 6a30BBIe UCCIIEIOBATEILCKHE I CTBHUS:

BJIQ/ICTh OCHOBaMH METOJIOB HAyYHOTO IMO3HAHUS BEUIECTB M XMUMHYCCKHUX PCAKI[HIA;

bopMynHpOBaTh LIENM U 3aJaudl HCCIICMOBaHHS, WCIOJIb30BATh IMOCTABICHHBIE W CAMOCTOSTENHHO C(HOPMYIMPOBAHHBIE BOIPOCHI B Ka4eCTBE
HHCTPYMCHTA MMO3HAHWUA U OCHOBBEI JIJIA (bOpMHpOBaHI/ISI THUIIOTE3bI 11O MPOBEPKE MPABUIIBHOCTH BbICKA3bIBACMBIX CY)I(HeHﬂﬁ;

BJIA/ICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHMS U MPOBEICHUS YYCHUYECKHX IKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsSI HAOJIOIATh 3a
XOJIOM TIPOIIecca, CaMOCTOSTENIFHO IPOTHO3UPOBATh €0 Pe3yibTar, (OpMyIHpPOBaTh 00OOIIEHHUS U BBIBOBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3Y/IbTATOB
HCCIIeIOBaHUsI, COCTABISITH 0OOCHOBAHHBIN OTUYET O MPO/ICNIAHHO# padoTe;

IpHOOPETaTh OMBIT YICHUIECKOH MCCIIENOBATENbCKOW U MPOSKTHOM AESITEIBHOCTH, MPOSIBISATh CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITETBHOMY
MMOUCKY MCTOAOB PCUICHUSA MPAKTUUCCKUX 3a/la4, IPUMCHCHHUTIO PA3JIMYHbIX MCTOAOB ITIO3HAHUS.

3) pa6ora c undopmManueii:



OPHEHTHPOBAThCSA B Pa3IMYHBIX HCTOYHHKAX WH(POpMaIy (HaydHO- MOIMYJSpHAs JIUTEpaTypa XUMHUECKOTO COJIECPXKAHUS, CIIPAaBOYHBIE TOCOOUS,
pecypcel  MHTepHeTa), aHAJW3WPOBATh HMH(DOPMAIUMIO pPa3IUYHBIX BHIOB W (OPM NpEACTaBICHHS, KPUTUYCCKH OIICHUBATh €€ JIOCTOBEPHOCTH H
HCHpOTHBOpG‘II/IBOCTb;

(hopMyIUpOBaTh 3aMPOCHl U MPUMEHSTh Pa3IUYHbIC METOJBI IIPH IMOUCKE U 0TOOpe MH(GOPMAITUU, HEOOXOAMMOW ISl BBIMTOTHEHUST YICOHBIX 3a/1a4
ONpPEeAENIEHHOIO TUIIA,;

MpUOOpETaTh ONBIT UCIIOJIB30BaHUS HH(GOPMAITMOHHO-KOMM YHUKATHBHBIX TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSTEIILHO BEIOUPATh ONTHMAIBHYIO (hopMy mpeacTaBieHus HHGpopMaruu (CXeMbl, rpaduKH, JHarpaMMbl, TaOJIUIbI, PUCYHKH H APYTHUE);

WCIIOb30BaTh HAYYHBIM S3BIK B KayeCTBE CpEACTBa MpuU paboTe ¢
XAMHYECKOH HH(pOpMaIMeld: MNPUMEHSITh MEXIpeAMeTHbIe ((U3NYEeCKHe M MaTeMaTHYeCKHe) 3HAKM M CHMBOJBI, (GOpPMYJbl, abOpeBHATYPHI,
HOMEHKJIATYPY;

HCII0JIh30BaTh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMmyHuKaTHBHBIE yHHBepCAJIbHbIE y4eOHbIe 1eliCTBUA:
3aJjaBaTh BONPOCHI IO CYIIECTBY OOCYXJIaeMOHl TeMbl B XOJ€ AMAJIOra W/MIM JUCKYCCHM, BBICKA3bIBaTh WIEH, (OPMYJINPOBATH CBOU
IPEI0KEHUS] OTHOCUTENBLHO BBIIOJIHEHHUS MTPEITI0KEHHOH 3a1auH;
BBICTYIIATh C IPE3CHTAIEeN pe3yabTaToOB 103HABATEIbHON JESTEIbHOCTH, TOJYYEHHBIX CAMOCTOSATENIBHO M1 COBMECTHO CO CBEPCTHUKAMU IIPH
BBINIOJTHEHUU XUMUYECKOT0 IKCIIEPUMEHTA, MPAKTUUYECKON pabOThI 10 MCCIEA0BAHUIO CBOMCTB M3yUyaeMbIX BEILIECTB, pealn3alui yueOHOTo MPOEKTa,
U (GOPMYIUPOBATH BBIBOJBI 10 PE3yJbTaTaM MPOBEAEHHBIX UCCIEOBAHUI MYTEM COTIaCOBAHMS MO3UIMM B X0/1€ 00CYXIeHUS U 0OMEHA MHEHUSIMHU.

PeryJsiTHBHbIC yHUBEpCalbHbIC y4eOHbIC 1eHCTBHA:

CaMOCTOSITENIBHO IIAHUPOBATh U OCYHIECTBIIATH CBOIO IO3HABATEIBHYIO JESATECIBHOCTD, ONpPEACIas €€ LEeNH M 3aladd, KOHTPOJIMPOBATh U IO MeEpe
HEO0OXOJUMOCTH KOPPEKTUPOBATH MPEAIaraeMblil aJropuT™ AEHCTBUI NpHU BBHIOJHEHNN Y4e€OHBIX U HMCCIEA0BATEIbCKUX 3aJlad, BbIOMpaTh Hanbosee
3¢ (eKTUBHBIN CIOCO0 UX pelIeHUs ¢ YIETOM MOIYyYeHHs HOBBIX 3HAHUM O BEIIECTBAX U XUMHUYECKHUX PEAKLIUSX;

OCYHICCTBJIATH CAMOKOHTPOJIb ACATCIBHOCTU HAa OCHOBC CaMOaHaJIn3a U CaMOOLCHKH.

IlnanupyeMble pe3y/ibTaTbl OCBOCHHSI Y4€OHOIr0 npeaMeTa
®DopmMbl yueTa padoveil NporpaMMbl BOCIIHTAHUS

Peanu3zanust BoCcnUTaTENBHOTO MOTEHIMANA YPOKOB MPEAYCMATPUBAETCS B CIIEIYIOIIEM:

1. MakcumanbHOEe HCHOJIb30BAHUE BOCIHUTATEIBHBIX BO3MOXKHOCTEH coOAepkaHHs y4yeOHOro mpeaMmera Xumus A (HOpMHpPOBAHHUS Yy
00yJaronuxcsi POCCUMCKUX TPATUIUOHHBIX TYXOBHO-HPABCTBEHHBIX W COIIMOKYJBTYPHBIX IIEHHOCTEH, POCCHUCKOTO HCTOPUYECKOTO CO3HAHHUS Ha
OCHOBE HCTOPUYECKOTO TMPOCBEIIEHUs; MOAOOP COOTBETCTBYIOIIETO COJEPKAHUS YPOKOB, 3aJaHHil, BCIIOMOTATEIBHBIX MAaTEPHAIIOB, MPOOIEMHBIX
CUTYaIU# 111 00CYKICHUH.

2. BriroueHue B pabouyio mporpaMmmy [EJIeBbIX OPUESHTHPOB PE3YIbTATOB BOCIIUTAHUS, UX YUET B ONMPECIICHUN BOCIIUTATEIBHBIX 3a/1a4 YPOKOB,
3aHATHH.

3. Briirouenue B pabouyro mporpaMmmy TEMaTHKH B COOTBETCTBHH C KaJICHAAPHBIM ITAHOM BOCIIUTATEIHHON PaOOTEHI.

4. BeiOOp METOIIOB, METOAMK, TEXHOJOTHUN, OKa3bIBAIOIIMX BOCIHMTATEILHOE BO3JCHCTBHE HA JIMYHOCTh B COOTBETCTBHH C BOCIIUTATEIHHBIM




UeanoM, IeNbl0 M 33Ja4aMHd BOCHUTAHUS, LEJIEBBIMU OPUEHTHPAMHU DPE3YJIbTaTOB BOCIUTAHUS; pEAM3allUI0 MPHOPUTETa BOCHUTAHUSA B y4eOHOM
JESATEIIBHOCTH.

5. IlpuBrneyeHre BHUMaHUSI OOYYAOLIMXCS K [IEHHOCTHOMY aCIEeKTY M3y4aeMbIX Ha YPOKax MPeIMETOB, SIBICHUH U COOBITHI, MHUIIMUPOBAHHE
00CyX/1eHuH, BbICKa3bIBaHUI CBOEr0 MHEHUS, BEIPAOOTKH CBOETO JMYHOCTHOI'O OTHOIIEHMS K U3y4aeMbIM COOBITHUSAM, SIBJICHUSIM, JTULIAM.

6. IIpumeHneHne MHTEPAKTUBHBIX (HOpM ydeOHOH pabOThl — MHTEIEKTYAIbHbBIX, CTUMYJIHUPYIOUIMX IMO3HABATEIbHYI0 MOTHBAIIUIO, UTPOBBIX
METOAMK, TUCKYCCUH, NAIOIIMX BO3MOXHOCTb NMPUOOPECTH ONBIT BEACHUS KOHCTPYKTUBHOIO JIUAJIOra; IPYyNIOBOM pabOThl, KOTOpas yYUT CTPOUTH
OTHOILIECHHUS U AEHCTBOBATh B KOMaH/€, CIOCOOCTBYET Pa3BUTHIO KPUTUYECKOTO MBIIIJICHUS.

7. IloOyxnenue oOydarolMXcsi cOOM0aTh HOPMBI MOBEACHMA, IpaBuila OOIIEHUS CO CBEPCTHUKAMM U MEJAarorn4ecKMMU paOOTHUKAMH,
COOTBETCTBYIOIIHE YKJIaTy 00111e00pa30BaTeIbHON OpraHu3alii, YCTAHOBICHHE U TIOAJIEPKKY JOOPOKEIaTeNbHOM aTMoc(hephl.

8. Opranu3anus HaCTaBHUYECTBA MOTHUBUPOBAHHBIX U 3PYAUPOBAHHBIX 0OYUYAIOLIMXCS Ha/l HEYCIEBAIOIUMH OJJHOKJIACCHUKAaMH, B TOM YHUCIIE C
0co0bIMU 00pa30BaTEIbHBIMU TOTPEOHOCTSAMH, JAIOLIEr0 00YUYaAOLIUMCS COLUATbHO 3HAYMMBbIN OIBIT COTPYAHUYECTBA U B3AaUMHON [TOMOIIY;

9. nuuuupoBaHue U MOAJIEPHKKA UCCIEI0BATENbCKOM 1€ATEIbHOCTH 00Y4atOLUXCsl, ITITAHUPOBAHUE U BBINOJIHEHUE MHIMBUYaIbHBIX "
IPYIIIOBBIX IPOEKTOB BOCIIUTATEIbHON HAIIPABICHHOCTH.

INPEAMETHBIE PE3YJIBTATbBI

[IpeameTHbIE pe3ynbTaThl OCBOSHUS IIPOTPAMMBI 110 XUMHUH Ha yriyOJIEHHOM YPOBHE Ha YPOBHE CpPEAHEr0 OO0IIEro oOpa3oBaHHS BKIIOYAIOT
cnenuduyeckue s yaeOHoro npeamera «XUMHs» HayqHbl€ 3HaHUS, YMEHUS U CIIOCOOBI I€UCTBUN IO OCBOCHUIO, UHTEPIIPETALUN U
peoOpa30BaHUIO 3HAHUM, BUJIbI JESTENBHOCTH 10 MOJTYYEHUIO HOBOT'O 3HAHUS U MPUMEHEHUIO 3HaHUN B PA3IMUHBIX YY€OHBIX CUTYAIUAX, a TAKXKE
B pEaJIbHBIX JKU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C XUMHUEN. B mporpamme no xumMuu npeaIMeTHbIE PE3YAbTaThl IPEACTABICHBI 110 T01aM U3Y4YECHHUS.

10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOEHHMS Kypca «OpraHudeckas XUMHS»
OTpaXaroT:

c(OpMHUPOBAHHOCTh NPEJCTABICHUI. O MECTEe M 3HAUYEHUU OPraHMYEecKOl XMMHUHU B CHCTEME €CTECTBEHHBIX HayK U €€ poJiu B 0OecreueHun
YCTOWYHBOIO pa3BUTHA YyeJ0BeYecTBa B penieHuu npoGiaem 9KOJIOTUYECKOH, SHEPTreTHYECKOU "

MUIIEBON O€30MacHOCTH, B Pa3BUTUH MEIUIIMHBI, CO3/IaHUM HOBBIX MAaTE€pUajOB, HOBBIX HCTOYHHKOB JHEPTHUH, B OOECMEUYEHUH PAIMOHAIBHOTO
MPUPOIOIONIB30BaHMS, B (DOPMHUPOBAHUU MHPOBO33PEHUS U OOIIEH KyJIbTYphl UEIOBEKa, a TaKXKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3JIOPOBBIO M TIPUPOTHOU CPEIIE;

BIIQJIEHUE CUCTEMOM XMMUUYECKUX 3HAHUI, KOTOpas BKJIIOYAET: OCHOBOIMOJIArAOLME MOHATHUS — XUMHUECKUN 3JIEMEHT, aTOM, SIIPO U AJIEKTPOHHAs
obojyiouka aroma, S-, p-, d-aToMHBIE OpOWTAIH, OCHOBHOE M BO30YXKIEHHOE COCTOSHHUS aroma, THOPHAM3AIHsS aTOMHBIX OpOWTaiel, WOH, MOJEKYyIa,
BaJICHTHOCTB, AJIEKTPOOTPHUIATEIILHOCTh, CTETICHh OKUCIEHHUS, XUMHUYECKas CBA3b, MOJb, MOJSpPHAs Macca, MOJSPHBIM 00BEM, YrJIEepOMHBIN CKEJET,
GbyHKIMOHAIBHAS TPYIINA, PaaUKall, CTPYKTYpHbIe (GopMyIbl (pa3BEPHYTHIC, COKpAIEHHBIC, CKEJICTHBIC), U30MEPHS CTPYKTYPHAs M MPOCTPAHCTBEHHASI
(reomeTpuueckasi, ONTHYECKAST), H30MEPhI, TOMOJOTHUECKUHN PSIJl, TOMOJIOTH, YIJIEBOJOPO/IbI, KUCIOPOI- i a30TCOAEPKAIIUE OPTaHUUECKUE COCTUHCHHUS,
MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCIMHCHHUS; TCOPHH, 3aKOHbI (mepuomnyeckuit 3akon JI. M. MenneneeBa, Teopus
CTpOeHHMs opraHudeckux BemiectB A. M. byTnepoBa, 3aKOH cOXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAaHEHUsS U MPEBpAIlleHUs SHEPTHH MPU XUMHYECKUX
peaKiusax), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHU $3bIK XHMHH, MHPOBO33PCHUYCCKHE 3HAHUS, JISKAIIME B OCHOBE MOHMMAHHS MPHYUHHOCTH U



CHCTEMHOCTH XMMHYECKUX SIBICHUH; MPEICTABICHUS O MEXaHW3Max XMMHUYECKHX PEaKIfil, TEPMOINHAMHYCCKAX U KHHETUYCCKHX 3aKOHOMEPHOCTSIX
UX MPOTEKaHHUSA, O B3aWUMHOM BIIMSHUU aTOMOB W TPYIIIl aTOMOB B MOJIeKy/ax (MHIYKTHBHBIA U Me30MepHbIi 3¢ dektsl, opuentanTsl | u Il pona);
(haKkTOJIOTMUECKHEe CBEACHHS O CBOWCTBaxX, COCTaBe, NOJNYyYECHHUH K OE30MaCHOM HCIIOJIb30BAHMHM BAKHEHIIIMX OPraHWYECKHX BEHICCTB B OBITY U
NPAaKTHYECKOW JICATENIbHOCTH  4YeOBEKa, OOMIMX HAyYHBIX MPUHIMIAX XHUMHUYECKOTO MPOU3BOJACTBA (HAa MpPUMEpe MPOM3BOJCTBA METAHOJIA,
nepepaboTku HedTH);

Cc(OPMHUPOBAHHOCTh YMEHHI: BBIIBIISATH XapaKTEPHbIC TPHU3HAKH TOHATHH, YCTAHABIMUBATH MX B3aHMMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOIIHUE
MIOHSATHUS NP OMIMCAHUK COCTaBa, CTPOCHUS U CBOMCTB OPTaHHMUYECKUX COCTUHCHHIA;

c(hOpMHUPOBAHHOCTh YMEHU

UCIIOJIb30BaTh XUMHUUYECKYIO CHUMBOJIMKY JUUIsI COCTAaBJICHUS MOJIEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (hopMyIT
OpPraHUYECKUX BEIICCTB;

COCTaBJISITh YPABHCHUS XUMHUYECKUX PEAKIHAd M PACKPBIBATh WX CYIIHOCTh: OKHCIIUTEIHHO-BOCCTAHOBHTEIBHBIX PEAKIUH IMOCPEICTBOM
COCTaBJICHUS DJICKTPOHHOTO OajaHca 3THX PEaKIUi, peakinii MOHHOTO OOMEHa MyTEéM COCTABIICHHUS MX TOJHBIX M COKPAIIEHHBIX MOHHBIX YpaBHCHHIA,

M3rOTaBIMBATh MOJIEJIN MOJIEKYJI OPraHMYECKUX BELIECTB JUIsl MILTIOCTPALUU UX XMMHYECKOT0 U IIPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMHPOBAHHOCTh YMEHMH: YCTaHABIMBATh NPHUHAMJIEKHOCTb H3YYEHHBIX OPraHUYECKMX BEIIECTB IO HX COCTaBy M CTPOCHHIO K
OIpeenEHHOMY Kiaccy/TpyIie COeMHEHHH, TaBaTh UM Ha3BaHUs 10 cuctemarnyeckoil HomeHnkiarype (IUPAC) u npuBOAUTh TPUBHATIBHBIC HA3BAHHS
ISl OTHACNBbHBIX NPEICTABUTENCH OPraHWYeCKHX BeIIecTB (ITWIICH, AaleTHJICH, TOJYON, IJIMUEPHH, JTUIICHIIIUKOIb, (eHom, QopMambaerun,
alleTaNbAETU], alleTOH, MypaBbUHas KHUCIIOTA, YKCYCHas KHCJIOTA, CTEapUHOBAs, OJIEMHOBAs, NAJIbMUTHHOBAS KHUCIIOTHI, IJIMLWH, AJaHWH, MaJbTO3a,
bpyKTO3a, aHWIUH, TUBUHUII, U30IPEH, XJIOPOIPEH, CTUPOJI U APYTHE);

c(OpPMUPOBAHHOCTh YMEHHUS OINpPENENATh BUJ XMMHUYECKON CBSI3W B OPraHUYECKUX COEIMHEHUSX (KOBaJeHTHasi U MOHHAs CBS3b, G- U TM-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OpMUPOBAHHOCTh YMEHUSI IPUMEHSITH MOJIOKEHHUSI TEOPUU CTPOEHUsl oprannyeckux BemectB A. M. byrneposa s 00bsCHEHUsI 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepu3oBaTh COCTaB, CTPOEHUE, (PU3MUECKUE U XMMHUUYECKHE CBOMCTBA THUIMYHBIX MPEICTaBUTENCH pa3IMuHbIX
KJIACCOB OPraHWYECKUX BEIIECTB. aJIKaHOB, IMKJIOAIKAHOB, aJKEHOB, AJKaJHEHOB, aJIKWHOB, apOMATUYECKUX YIJIEBOAOPOJIOB, COUPTOB, AlIbJIETHIOB,
KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOXKHBIX d(UPOB, KUPOB, HUTPOCOCAMHEHHI 1 aMHHOB, aMUHOKHUCIIOT, OGJIKOB, YIJI€BOJOB (MOHO-, IH- U
MOJMCAXapU/IOB), WIUTIOCTPHPOBATh TEHETUYECKYIO CBSI3b MEXKIY HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX XMMHYECKUX PEAKIUU C HMCIOJIb30BaHHUEM
CTPYKTYPHBIX (hopMmyiI;

c(OpMUPOBAHHOCTh YMEHUSl TMOATBEPKAAaTh HAa KOHKPETHBIX MpHUMEpax XapaKTep 3aBUCHMOCTH PEAKIMOHHON CIOCOOHOCTH OPraHUYeCKUX
COEIMHEHUH OT KPaTHOCTH M THIIa KOBAIICHTHOM CBSI3H (G- M T-CBSI3U), B3AMMHOT'O BIMSIHUSI aTOMOB U TPYIII aTOMOB B MOJICKYJIaX;

cOpPMUPOBAHHOCTh YMEHUS XapaKTEPH30BaTh UICTOUHHKH YIIIEBOJOPOJHOTO CHIphs (HEQTh, MPUPOIHBIN a3, Yrojb), CIOCOOI €r0 MepepadoTKU
U MPAaKTUYECKOE IPUMEHEHNE TPOAYKTOB IEepepadboTKH;

c(OPMHPOBAHHOCTb BIAJCHUS CHCTEMOW 3HAHHH O €CTECTBEHHO-HAYYHBIX METOJIaX IMO3HAHHS — HAOIONEHUH, U3MEPEHUHU, MOJCINPOBAHHH,
IKCIIEpPUMEHTE (PEaTbHOM M MBICIICHHOM) U YMEHHS TPUMEHSTh STH 3HAHUS;

C(OPMHPOBAHHOCTh YMEHUS NPUMEHATh OCHOBHBIC OIEPALUU MBICIUTEIBHOW MIESITENbHOCTH — aHalIW3 M CHUHTE3, CpaBHEHHE, 0O0O0OIIeHU

CUCTCMATU3alUI0, BBIABICHUC TPUYNHHO-CIICACTBCHHBIX CBsI3EH — AJId N3YYCHUA CBOMCTB BCIICCTB U XUMHNYCCKUX peaKHHﬁ;



C(OPMHPOBAHHOCTh YMEHHUH: BBIABJIATH B3aUMOCBSA3b XUMHUYECKUX 3HAHUHM C MOHATUSAMHM U IPEICTABICHUAMH JPYIMX €CTECTBEHHO-Hay4YHBIX
IIPEIMETOB /1JIs1 00JI€€ OCO3HAHHOIO NOHUMAaHMsI CYIITHOCTH MaTe€pUaIbHOTO €IMHCTBA MUPA, UCIOIb30BaTh CUCTEMHbBIE 3HAHUS 110 OPraHUYECKOW XUMUU
U1 OOBSICHEHUS M IPOTHO3UPOBAHUS SIBICHU N, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(OPMHPOBAHHOCTh YMEHHI: MPOBOAUTH pPacuy€Thl IO XUMHUYECKUM (OpPMYNIaM U YPaBHEHHUSM XHMUYECKHX PEAKLIUN C HCIOJIB30BAHUEM
¢usnuecknx BennunH (Macca, 00BEM Tra30B, KOJMYECTBO BELICCTBA), XapaKTEPU3YIOLIUX BEIIECTBA C KOJMYCCTBEHHOH CTOPOHBI: PAac4EThl IO
HaXOXXJICHUIO XUMUYECKOM (hOpMysbl BeIIeCTBA IO H3BECTHBIM MAacCOBBIM JOJSIM XMMHUYECKHX 3JEMEHTOB, MPOAYKTaM CrOpaHus, MJIOTHOCTH
ra3000pa3HbIX BEILECTB,;

c(OpMHUPOBAHHOCTh YMEHHIA: MTPOTHO3UPOBATH, AHATM3UPOBATh U OIEHUBATH C TO3HIIMIA 3KOJIOTUYECKOW 0€30MacCHOCTU MOCIEIACTBHS OBITOBOW H
MIPOM3BOJICTBEHHON JEATENbHOCTH YeNOBEKa, CBSI3aHHOW C mepepabOTKON BEIIeCTB, MCIOIB30BATh MOJYUYEHHBIE 3HAHUS U MPUHSATHS TPAMOTHBIX
penieHui mpoOJieM B CUTYallUsIX, CBA3aHHBIX C XUMHUEH;

c(OPMUPOBAHHOCTh YMEHHUI: CaMOCTOSATEJIHO IUIAHHPOBATh M  MPOBOJUTH XMMHYECKUH SKCIEPUMEHT (MONydeHHE W H3YYCHHE CBOWCTB
OPraHMYEeCKUX BEILECTB, KAYECTBEHHBIC PEAKIMU YIJIE€BOJOPOAOB PA3JIMYHBIX KJIACCOB M KHUCIOPOJACOAEPKAIIMX OPraHWYECKUX BEUIECTB, PEIICHUE
IKCIIEPUMEHTAIBHBIX 3aJa4 10 PACMO3HABAHMIO OPraHWYECKUX BEIIECTB) C COOJIOJACHHUEM TpaBHJl OE30MACHOTO OOpAIlEHHs C BEIIECTBAMH H
nabopaTOpHBEIM 000pyHOBaHHEM, (POPMYITHPOBATH IENIb MCCICIOBAHUSA, TIPEACTABISTh B PA3IUYHON (opMe pe3yinbTaThl SKCIIEPUMEHTA, aHATH3UPOBATH U
OLICHUBATbh UX JOCTOBEPHOCTb;

c(OpMUPOBAHHOCTh YMEHUI:COOIOIaTh MpaBUila IKOJIOTUYECKU IIeIeCO00pPa3HOro TMOBEACHHUS B OBITY W TPYIOBOH JEATENBHOCTH B  IENSIX
COXpPAaHEHHMsI CBOETO 30POBBS, OKPYKAIOLIEH IIPUPOIHON CPEAbI U TOCTHKEHUS €€ YCTOMYUBOIO Pa3BUTHS,

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JAEHCTBUS HA KUBBIE OPraHU3MBbI ONPEIEIEHHBIX OPraHMYECKUX BEIECTB, MOHMMas cMbici nokazarens [1/1K;

aHAJIM3UPOBATH I€JI€CO00PA3HOCTh MPUMEHEHHUS OPTaHMYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKU 3PEHHUS COOTHOIICHUS PHUCK-

I10JIb33;

c(OPMHUPOBAHHOCTh YMEHHIA: OCYIIECTBIIATH IEICHAIIPABICHHBIN MOMCK XUMUYECKONH HH(DOPMAITMH B pa3IMUHBIX HCTOYHHKAX (HaydHas U yueOHO-

HaydHas JIMTEpaTypa, CpeACTBa MaccoBOM uHpopMaiuu, WHTEpHET W [Opyrue), KPUTUYECKH aHATU3UPOBATh XHMHYECKYI0 HH(POPMAIIHIO,
nepepadaTbIBaTh eé u HCIIOJIb30BaTh B COOTBETCTBUHU c IOCTaBJIEHHON yueOHOU 3a7a4en.

11 KIIACC

[IpeameTtHble pe3ynbTaThl OCBOEHUS Kypca «O0I1as 1 HeOpraHudecKas XMMHUs OTPaKakoT:

c(OPMHPOBAHHOCTD MPEJCTABICHUI: O MaTepHUAIIbHOM €JUHCTBE MUPA, 3AKOHOMEPHOCTAX W T03HABAEMOCTH SIBICHUH MPHUPOJBI, O MeCcTe M
3HAYEHUU XUMHUU B CHUCTEME ECTECTBEHHBIX HAayK M €€ poiau B 0OecrnedyeHHMH YCTOWYMBOTO Ppa3BUTHUS, B PEUICHUH MPOOJIEM 3KOJOTHYECKOH,
SHEPreTUYecKOd M MHUIIEBOM OEe30MacHOCTH, B Pa3BUTHUH MEIUIMHBI, CO3/IaHUM HOBBIX MaTepUajoB, HOBBIX MCTOYHUKOB SHEPIUH, B OOeCIeUeHUU
palMoHaNBFHOTO MPUPOJIONOIB30BaHUA, B (POPMUPOBAHUU MUPOBO33pEHHsI M OOIIeH KyIbTyphl YeloBeKa, a TaKXKe IKOJOTHUYECKH OOOCHOBAHHOTO
OTHOLIEHUs K CBOEMY 3J0pPOBBI0 M IIPUPOJHOM CPEIE;

BIIQJICHUE CHCTEMOW XMMHMYECKHUX 3HAHUM, KOTOPAas BKJIIOYAET: OCHOBOIIOJIATAIOIIME IOHATUS — XUMHUYECKHM JJIEMEHT, aroM, SApO aroma,
U30TOIIbI, AJIEKTPOHHAsh 000J0YKa aroma, S-, P-, d-aToMHbIe OpOMTaIM, OCHOBHOE W BO30YKAEHHOE COCTOSHHS aroMa, THOpPHIU3AIMs aTOMHBIX
opOuTanei, MOH, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTENIEHb OKHUCIEHUS, XUMUYECKasl CBA3b (KOBAJEHTHAs, MOHHAs, METalIn4ecKas,
BOJZIOPOJIHAsI), KPUCTAIUTNYECKAsT PEIIETKA, XUMHIECKasi Peaklsl, PacTBOP, AJICKTPOIUTHI, HEAICKTPOIUTHI, EKTPOIUTHICCKAs TUCCOIHAIIHS, CTEIICHb
TUCCOIMAIINY, BOJOPOJIHBIM TOKa3aTesb, OKHCIUTENIb, BOCCTAHOBUTENb, TEIUIOBOW A(PHEKT XMMUYECKOW pEaKIMH, CKOPOCTh XHMHYECKOW peakluu,



XAMHYECKOE PaBHOBECHE, TEOPUH M  3aKOHBI (TCOPHS  DIEKTPOIMTHUYCCKOW TUCCOIMANuU, mepuoandeckuii 3akoH JI.JM. MeHaeneeBa, 3aKkoH
COXpaHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUs YHEPTUU MPU XUMHUYECKUX PEaKIMIX, 3aKOH MOCTOSHCTBAa COCTABa BEIIECTB, 3aKOH
I[CI\/JICTBYIOH_II/IX MaCC), 3aKOHOMepHOCTI/I, CI/IMBOHI/I‘-IGCKI/Iﬁ SA3BIK XHMMHU, MI/Ip0B033peH‘-IeCKI/Ie 3HAHUA, JICKaIluue B OCHOBC IIOHUMAaHUA
MPUYMHHOCTH M CHUCTEMHOCTH XHMHUYECKHUX SIBJICHUW; COBPEMEHHBIC NMPECTABICHUS O CTPOCHHH BEIECTBA HA aTOMHOM, MOHHO-MOJICKYJISIPHOM U
HaJMOJICKYJIIPHOM YPOBHSX; TPEICTABICHHS O MEXaHM3MaX XHMHUYECKUX PEaKIUid, TePMOJMHAMHYECKHUX M KHHETHUYECKUX 3aKOHOMEPHOCTAX HX
MPOTEKAHUSI, O XUMUIECKOM PAaBHOBECHH, PACTBOPAX W JHMCIIEPCHBIX CHCTEMaXx; (DaKTOJIOTHMYECKHE CBEICHUS O CBOWMCTBAaX, COCTaBe, NOMYYCHUH U
6C3OHaCHOM HCITIOJIb30BaAHUHN Ba)KHef/'IH_II/IX HeOpFaHI/I‘-IeCKI/IX BCIICCTB B 6BITy )41 HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA, O6IJ_II/IX Hay‘-IHBIX HpI/IHI_II/IHaX
XUMHYECKOT'O MPOU3BO/ICTBA;

chOpMUPOBAHHOCTh YMEHUI: BBISBIATH XapaKTEepHbIC MPU3HAKU TOHATUN, YCTAaHABIUBATh UX B3aUMOCBS3b, UCIOJIB30BATh COOTBETCTBYIOIIHE
ITIOHATHSL HpI/I OIINCAaHUU HeopraHqucm/Ix BCIIICCTB nu nx HpeBpameHm?I;

c(hOpPMUPOBAHHOCTh YMEHHUS HCIOJIB30BaTh XUMHUYECKYIO CHMBOJIHKY JUJISI COCTAaBICHUs (OPMYIT BEIIECTB W YPABHCHHA XUMHUYCCKUX PEAKIUH,
cuctematrueckyio HomeHkaarypy (IUPAC) u TpuBHanbHbie Ha3BaHUS OTACIBHBIX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUS OMPEICIIATh BAJICHTHOCTh M CTEIICHb OKUCIICHHS
XAMHUYECKHX 3JIEMEHTOB B COCAMHCHHSX, BHJ XHUMHUYCCKOW CBA3M (KOBaJICHTHAS, WOHHAs, METAJIMYECKas, BOJOPOJHAs), THI KPUCTAUIMYCCKOU
peETKU KOHKPETHOTO BEIIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHS OOBSICHITH 3aBHCHMOCTh CBOWCTB BEIIECTB OT BHUJAa XHMHUYECKOW CBSI3M W THUMA KPUCTAITMYECKOW PpeméTKH,
OOMEHHBIN 1 IOHOPHO-AKIIETITOPHBIN MEXaHU3MbI 00pa30BaHMs KOBAJIEHTHOH CBS3H;

c(hOpMHUPOBAHHOCTh YMEHHH: KJIacCCU(PUIIMPOBATh: HEOPTraHWYECKHE BEIIECTBA MO UX COCTaBY, XUMUYECKUE PEAKIIUU M0 Pa3IMYHBIM MTPU3HAKAM
(uncy ¥ COCTaBy pearupyrolluX BEIIECTB, TEIIOBOMY 3(pPeKTy peakiny, U3MEHEHUIO CTeTIeHe OKHUCIIEHUs DJJIEeMEHTOB, OOpaTUMOCTH, YYaCTHIO
KaTaJM3aTopa U JAPYIrue); CaMOCTOSATEIBHO BEIOUPATh OCHOBAHUS U KPUTEPHUH JIJIS KiaCCH(DHUKAIIMK U3y4aeMbIX BEIECTB 1 XUMHUECKUX PEaKIni;

c(hOpMUPOBAHHOCTh YMEHHS PACKphIBATh CMBICH Tepuoauueckoro 3akona J[. M. MennaeneeBa U I€MOHCTPUPOBATH €0 CHCTEMAaTH3UPYIOUIYIO,
OOBSCHUTENBHYIO U TIPOTHOCTHYECKYIO () yHKIIHH;

c(hOpMUPOBAHHOCTh YMEHUI: XapaKTEPU30BaATh DJIEKTPOHHOE CTPOCHUE aTOMOB M MOHOB XMMHUYECKUX JIEMEHTOB MEPBOT0O—4ETBEPTOTO MEPHOIOB
[Tepuonnueckon CUCTEMBEI JI.H. Meneneena, HUCTIONB3Ys HOHSTHUS
(QHEPTeTUYECKHE YPOBHUY», «IHEPTETHYECKHE MOAYPOBHH», «S-, P-, O-aTomHBIE
opOuTaIN», «OCHOBHOE U BO30YKIEHHOE DHEPTETUUECKUE COCTOSTHUS aTOMay; OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMHYECKUX DJIEMEHTOB
U UX COEIMHEHMH no nepuoaam u rpynnam llepuoguueckoit cuctemsl [[. M. MenpaeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOCHHSI UX DJIEKTPOHHBIX 000JIOUEK;

cOPMHPOBAHHOCTh YMEHHUM. XapaKTepu30BaTh (OMHCHIBATh) OOIIHME XHMHUYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX KIIACCOB, IMOATBEPKIATh
CYIIIECTBOBAHUE TEHETUUYECKOW CBSI3W MEXKIYy HEOPTaHMYECKHMH BEIIECTBAMH C IIOMOIIBI0 YPABHEHUH COOTBETCTBYIOIIMX XUMUYECKHX PEAKIINT;

c(hOpPMUPOBAHHOCTh YMEHUSI PACKPBIBATh CYITHOCTH. OKHUCIUTEIHHO- BOCCTAHOBHUTEIBHBIX PEAKIUN MOCPEACTBOM COCTABIEHUS 3JIEKTPOHHOTO
OaylaHca 3THX PEaKIUii; peaKkIuii HOHHOTO OOMEHa MyTEéM COCTABJICHHS UX TOJHBIX U COKPAIIEHHBIX MOHHBIX YPABHEHHH,; PEaKIUid THAPOIN3a; PEaKIIui
KOMILIEKCOOOPa30BaHUS (na npuMepe TUIPOKCOKOMILIEKCOB IIMHKA u ATIOMUHUN);



c(hOpMUPOBAHHOCTh YMEHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUUYECKHX PEaKIUi ¢ y4E€TOM HUX DHEPreTHYECKUX XapaKTEPHCTHK,
XapakTep U3MEHEHHUsI CKOPOCTH XUMHUYECKOW PEaKIMy B 3aBUCHMOCTH OT Pa3IMYHBIX ()aKTOPOB, & TAKIKE XapaKTep CMEIICHHS] XUMUYECKOTO PaBHOBECHS
10]1 BJMSIHAEM BHEIIHHUX Bo3zcicTBuii (mpuniui Jle [laTense);

c(hOpPMUPOBAHHOCTh YMEHUS XapaKTePU30BATh XMUMHUYECKHE pEaKIWH, JIeKAIMe B OCHOBE NPOMBIINUICHHOTO TOJYYEHHUS CEPHOH KHCIOTHI,
aMMUaKa, 00IIKre HayYHbIC MPUHIUIBEI XUMIUYECKUX TTPOU3BOJICTB; 1€IeCO00Pa3HOCTh MPUMEHECHHS HEOPTraHMYECKUX BEIIECTB B IPOMBINIJICHHOCTH U B
OBITY C TOYKH 3pEHHUS COOTHOIICHUS PUCK-TIOJb3a,;

c(hOpMUPOBAHHOCTH BJIAJICHUS CUCTEMON 3HAHWW O METOJIaX HAYYHOTO TMO3HAHMSI SBICHUI MPUPOIBI — HAOIIOACHUE, U3MEPEHUE, MOJICTHPOBAHUE,
AKCIEPUMEHT (pealbHbIi M MBICICHHBIN), HCIONB3YEMBIX B CCTECTBCHHBIX HAyKaX, YMECHHS MPUMCHATH 3TH 3HAHHS IMPUH SKCICPHUMEHTAIbLHOM
HCCIEOBAaHUN BEIIECTB M I OOBSICHCHHS XUMHUYCCKHUX SIBIICHHH, HWMCIOIIMX MECTO B NPHPOJIE, MPAKTUYECKOW NEATeIbHOCTH YeJOBEeKa U B
IMOBCEAHECBHOM KU3HMU;

c(hOpPMHUPOBAHHOCTh YMCHHS BBISABISATH B3aMMOCBS3b XUMHUYCCKUX 3HAHWWA C MOHSATHSAMH M IPEACTABICHUSMHU JPYTUX €CTECTBCHHO-HAYIHBIX
MPEAMETOB I 00JIee 0CO3HAHHOI'O TOHUMAaHMS MaTepUaIbHOTO IMHCTBA MUPA,

c(OPMUPOBAHHOCTh YMCHUS TPOBOIUTH PACYETHI. C WCIOIH30BAaHUEM IIOHSATHUI «MaccoBas JIOJISI BEIIECTBA B PAcTBOPE» H «MOJISIpHAs
KOHIIEHTPALIKA»; MACChl BEIIECTBA WM 00BbEMA Ta3a MO M3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WM 00bEMY OJHOTO M3 YYaCTBYIOLIUX B pEaKIUU
BEILIECTB; TEIJIOBOTO 3(deKTa peakiuu; 3Ha4YeHUs BOJOPOJHOIO MOKa3aTelss PacTBOPOB KHCIOT U IIENOYEH C M3BECTHOM CTEICHBIO JIUCCOIHAIUU;
Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MIPOAYKTa PEAKIIMHU, €CIIM OJHO U3 UCXOJHBIX BEIIECTB JaHO B BHJIE PACTBOPA C OMPEACIEHHON MacCOBOU J10JIei
PacTBOPEHHOIO BEIECTBA MK JaHO B M30bITKE (MMEET MPUMECH); JOJIHM BbIXOJa MPOAYKTa PEaKIHH; OOBEMHBIX OTHOIICHHH ra3oB;

cOPMHPOBAHHOCTh YMEHHUMH: CAMOCTOSATEIBHO IJIAHHUPOBATH W IMPOBOAUTH XMMUUYCCKHH SKCIIEPUMEHT (ITPOBEACHNE PEaKIMii HOHHOTO OOMEHa,
MOATBEPK/ICHUE KAYECTBEHHOTO COCTaBa HEOPraHMYECKHX BEIIECTB, OMPEACNICHHE CPE/bl PACTBOPOB BEIIECTB C TMOMOIIBIO MHAUKATOPOB, U3y4eHUE
BIUSTHUS Pa3INYHBIX (PAKTOPOB HAa CKOPOCTh XMMHYECKOW pEeaklliH, pelIeHHe SKCIEPUMEHTANbHBIX 3a7ad 1no TtemMam «Metamisl» u «Hemeramnsi») ¢
coOnrofieHreM TpaBuil Oe30macHOro oOpalieHus ¢ BeHlecTBAaMU U JabopaTopHbIM o0opyaoBaHueM, (OpMynmHpoBaTh Ielb  HCCIEIO0BaHUS,
MIPEACTaBIATh B pazIuyHOMN dbopme pe3yabTaThI AKCHEPHUMEHTA, aHaJIM3UPOBATH H OlLICHUBAThH 1704 JIOCTOBEPHOCTb;

c(OpMUPOBAHHOCTh YMEHHUI: CcOOJIOJaTh MpaBuja IOJb30BaHUS XMMHMUYECKOW MOCyAOH U J1a00paTOpHBIM 000pydOBaHUEM, OOpallleHHs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLHUSMHU IO BBIMOJIHEHUIO Ja0OPAaTOPHBIX XUMHUYECKUX OIBITOB, YKOJOTHYECKH I11€JIeCO00Pa3HOro MOBEACHUS B
OBITY U TPYIOBOW JEATENBHOCTH B LIEISIX COXPAHEHUS! CBOETO 3/10POBbs, OKpYXalolleld MPUPOJHON Cpelbl U JOCTHKEHHUs €€ YCTOMYHMBOIO pPa3BUTHSA,
OCO3HaBaTh OIMaCHOCTH TOKCHUYECKOI'O }IeﬁCTBHﬂ Ha JXUBBIC OPraHHU3MbI onpeglenéHme HCOPTaHNMYCCKHUX BECIICCTB, IOHUMas CMBICIT ITOKAa3aTECIIsa H,Z[K,

cOpPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH [IEICHANPABICHHBIN MOUCK XUMHYECKON MHPOPMAIIUH B PA3THMUHBIX HCTOUYHUKAX (HayIHAs U yU4eOHO-
HaydHas JIMTEpaTypa, CpeAcTBa MaccoBoi uHQopManuu, WHTEpHET U Jpyrue), KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HWH(OPMAIIHIO,
nepepadaThiBaTh €€ U MCIOJIB30BaTh B COOTBETCTBUHU C NIOCTaBICHHONW yueOHOH 3a/1a4ei.
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Branenue cucreMoit XUMUYECKUX 3HAHUHM, KOTOPAsi BKIIOYAECT:
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OCHOBOIIOJIATAIOIIHE MOHATHS (XUMUYECKHUI DJIEMEHT, aTOM, M30TOIIBI, JJICKTPOHHAsST 000JI0YKa aToMa, S-, p-, U-3JIeKTPOHHbIE OPOUTAIN aTOMOB,
OCHOBHOE M BO30Y)XIEHHOE COCTOSIHHE aToMa, HOH, MOJIEKYJIa, BaJEHTHOCTb, JJIEKTPOOTPULIATENILHOCT, CTENICHb OKHCIICHHS, XUMHYECKas CBS3b
(0- B T-CBA3b, KpAaTHBIC CBSI3M), THOPUAM3ANNS aTOMHBIX OpOWTaliel, KpHCTATMYECKas peIéTka, MoJib, MOJIIPHAS Macca, MOJISIPHBIA O00BEM,
MOJISIpHAsI KOHLIEHTPALMS, PACTBOPhI (MCTHHHBIC, AUCIIEPCHBIE CHCTEMbI), KPUCTAIUIOTHPATHI, YIISPOAHBIN CKeleT, (GYHKIMOHAIBHAS TPYIIa,
paJuKa, H30Mepbl, CTPYKTypHas Gopmyna, u3oMepus (CTPYKTYpHasl, reoMeTprudecKas (Iic-, TPAHCH30MEepHs1), TOMOJIOTHYECKUH Psill, TOMOJIOTH,
YLIIEBOAOPO/IbI, KUCIOPO/I- i A30TCO/EPIKAIINE COSTUHEHNUS, OMOIOrNYECKH aKTUBHBIC BeleCTBa (YIIICBObL, )KUPBI, OCIIKH), MOHOMEP, TOJIHMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJSIDHBIE COCAMHCHHUS, KPEKUHT, pPUGOPMUHT, THIBI XUMHUYECKUX PEAKIuil  (OKHUCIUTEIBHO-
BOCCTAaHOBHUTENBHBIC, 9K30- M JHIOTCPMHUECKHE, PEaKIIMd MOHHOIO OOMEHa, TOMO- U FeTepOreHHbIe, 00paTuMble U HEOOpaTUMEIE), PacTBOP,
JJIEKTPOJIUTHI, HEAIEKTPOIUTHI, JIIEKTPOIIUTHYECKAs] AUCCOLUALHS, CTEEHb TUCCOLMAIN, OKUCIUTENb, BOCCTAHOBHTENb, DJIEKTPOIIH3, CKOPOCTh
XMMHUYECKON PeaKIny, XMMUYECKOS PAaBHOBECHE)

1.2

TEOPUU W 3aKOHBI (TEOpHsl XUMHYECKOTO CTPOCHHUs OpraHmyeckux BeuiecTB A.M. ByTiepoBa, Teopus 37IEKTPOIMTUYECKON AMCCOIMAINH,
Ilepuoawueckuii 3akon [I.11. MeHeneeBa, 3aKOH COXpPaHEHUS MacChl), 3aKOHOMEPHOCTH, CUMBOJIMUYCCKHH SI3BIK XUMHH, MHUPOBO33PCHUYCCKHE
3HAHUA, JIeXKAllMe B OCHOBE NMOHHMMAHUS NPUYMHHOCTH M CHUCTEMHOCTH XUMHUECKUX SBJIEHUH, COBPEMEHHBIE INPEACTaBICHHUS O CTPOSHHUU
BELIECTBAa HA aTOMHOM, MOJIEKYJIIPHOM M HAJMOJIEKYJIIPHOM YPOBHSX

1.3

MIPEACTABJICHUA O MEXaHN3MaX XUMHYCCKHUX peaKum"I, TCPMOANHAMHUYCCKUX U KHHECTUYCCKNX 3aKOHOMEPHOCTAX UX IPOTCKAHUA, O XUMHUYCCKOM
PaBHOBECHH, TUCIICPCHBIX CUCTEMaX

1.4

(I)aKTOJ'IOl"I/I‘{eCKI/Ie CBCIACHUA O CBOﬁCTBaX, COCTaBEC, IIOJIYUYCHUN U 0€30ITaCHOM HCITOJIE30BAHUM BaKHEHIITNX HCOPTaHUYCCKUX U OPraHUYCCKHUX
BCIICCTB B 6I)ITy )4 HpaKTH‘{eCKOI‘/JI JACATCIIbHOCTH YCJIOBCKA

1.5

o0Ire Hay4yHble HPUHIMIB XHMHYECKOTO IPOM3BOACTBA (HAa NMpHMepe NMPOHM3BOJICTBA CEPHON KHCIOTHI, aMMHaKa, METAaHONa, MepepaboTKH
HedTH)

ChopMHPOBaHHOCTH YMEHHI BBISBIISATS:

2.1

XAPAaKTCPHBIC TPU3HAKW W B3dWMOCBA3b HU3YUCHHBIX HOHS[TI/II\/'I, OPUMCHATH COOTBETCTBYIOIIUC TIOHATHA IMPU OMMCAHUN CTPOCHUSA U CBOICTB
HCOPTaHNYCCKHUX WU OPraHUYCCKUX BEIICCTB U UX HpeBpa]l[eHI/Iﬁ

2.2

B3aMMOCBSI3b XUMHUUYECKUX 3HAHUM C TOHATHSAMH U NpeaACTABJIICHUAMU APYTHUX NPCIAMETOB IJIA 0oJiee OCO3HAHHOT'O ITOHUMAHHS M OOBSICHCHUS
CYIIHOCTHU MATCPUAJIbHOI'0 CAMHCTBA MHPaA

C(bOpMI/IpOBaHHOCTB YMEHU UCIIOJIb30BATh!:

3.1

HanMCHOBAHUA XUMHUYCCKUX COC,Z[I/IHGHI/Iﬁ MCXKIYHApOJIHOro COro3a TCOpGTH‘ICCKOﬁ u HpPIKHa,Z[HOI)‘I XUMHUU U TPUBUAJIBHBIC Ha3BaHUs BEILECTB,
OTHOCANINXCS K M3YUCHHBIM KJIaCcCaM OPTaHWYCCKUX U HCOPTraHNICCKUX COCIII/IHGHI/Iﬁ

3.2

XHUMHYECKYI0 CUMBOJIHKY JIJISI COCTABICHHUS (POPMYIT HEOPTaHMUCCKHUX BEIIECTB, MOJIEKYISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U
CKEJICTHBIX) (DOPMYJI OPraHMIECKHUX BEIICCTB
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4 ChopMIpOBaHHOCTD YMEHHS KITACCH(PHUITUPOBATH:
4.1 HEOPraHWYECKHE BENIeCTBA, CAMOCTOATENFHO BEIONPATh OCHOBAHMS M KPUTEPUH LTS KIIACCU(PUKALINN H3yIaeMBIX XUMIYECKHX 00BEKTOB
4.2 OpraHMYeCKHe BEIIECTBA, CAMOCTOSTENIHLHO BHIOUPATh OCHOBAHUS M KPUTEPUH IS KIIacCU(UKALUK U3YYaeMbIX XUMHUUYECKUX OOBEKTOB
0 PA3IMYHBIM MPU3HAKAM (YUCITY U COCTaBY PEardpyrOIINX BEIIECTB, TEIUIOBOMY d(PQEKTy peaKiyu, U3MCHECHUIO CTCIICHEH OKUCIICHUS DIIEMEHTOB,
4.3 00paTUMOCTH PEaKIIUH, YIaCTHIO KaTaJIn3aTopa)
CdopMHUpPOBaHHOCTH YMEHUS XapaKTEPU30BATh AIIEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM M BO30YXJIEHHOM COCTOSHHM) U HOHOB XMMHYECKHX
5 anemeHToB 1 — 4 mepuomoB Ilepuomuueckoii cucrembr JI.W. MenzmeneeBa W WX BaJCHTHBIE BO3MOKHOCTH, WCIIONB3YS IOHSATHS S-, p-, O-
3JIEKTPOHHBIE OpOUTAIH, YHEPTETUYECKHE YPOBHU
CdopMHUpOBaHHOCTH YMEHUSI OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XUMHUYECKHX JJIIEMEHTOB U 00pa3yeMbIX UMM COCIUHEHHUH TI0
6 MeproiaM U rpynmnam
7 CdopMHUpOBaHHOCTH YMEHUS COCTABIISATh YPaBHEHUSI XUMHUYECKUX PEAKINI U pacKpPhIBATh UX CYIIHOCTD:
7.1 OKHCIIMTEIIFHO-BOCCTAHOBUTEIHHBIX PEAKIINI TIOCPEICTBOM COCTABIICHHS AIICKTPOHHOTO OalaHca 3TUX peaKIui
YpaBHEHUS PeakUuil pa3IMIHBIX THUIIOB; IOTHBIC U COKPAIIEHHBIE YpaBHEHHS PeakIMii HOHHOTO OOMEHA, YIUTHIBAs YCIOBUS, IIPH KOTOPHIX ITH
72 peaKIuu UIyT IO KOHIA
7.3 peaxIuii TUAPOJIN3a, Peakiuii KOMITIEKCO0Opa3oBaHus (Ha MpUMepe THIPOKCOKOMITIIEKCOB IMHKA U ATFOMHUHU)
8 ChopMHpOBaHHOCT YMEHHS OATBEPKAATh:
Ha KOHKPETHBIX IIpUMepax XapaKTep 3aBHCUMOCTU PEaKIIMOHHOU CITOCOOHOCTH OPTaHWYEeCKHUX COSNUHEHUH OT KPATHOCTH M THIIA KOBAJICHTHOMN
8.1 CBSI3U (O- M M-CBSA3W), B3aMMHOTO BJIMSHHUS aTOMOB M TPYIII aTOMOB B MOJIEKYJaX, a Takke OT OCOOCHHOCTEH pealH3alliyl Pa3InIHBIX
MEXaHHU3MOB MPOTEKAHUS peaKnuit
8.2 XapaKTepHbIE XUMUUYECKUE CBOMCTBA BEIIECTB COOTBETCTBYIOIMMHU SKCIIEPUMEHTAMU U 3aIIUCSIMU YPaBHEHUH XUMUYECKUX peaKuil
ChopMIpOBaHHOCTD YMEHHS XapaKTEPU30BATh COCTAB M BAKHEHIITIE CBOHCTBA BEIIECTB, MPHHAIICKAIINX K ONPEIEIEHHBIM KlaccaM U TPyIIaM
9 COCIMHEHHUH (TIPOCTHIE BEIIECTBA, OKCHABL, THIAPOKCHIBI, COJH; YIJIEBOJOPOIBI, MPOCTHIC S(PHPHI, CIUPTHL, (PCHOIBI, aTbICTUABI, KETOHH,
KapOOHOBEIE KUCJIOTHI, CIIOXHBIC D(HPHI, XKHUPHI, YTIEBOIBI, aMUHBI, AMIHOKHICIOTHI, OSIIKH)
ChopMHpOBaHHOCTE YMEHHUSI TPOBOTUTH PACUETHI 0 XUMHYECKHM (OpMyJaM U YPaBHEHUSAM XHMHUYECKHX PEAKIUH C HCIOIb30BaHHEM
10 (hU3UIECKUX BEITUYNH:
Macchl (00bEMa, KOMMYEeCTBA BEMIECTBA) MPOIYKTa PEAKIHH, €CIIH OJJHO M3 HCXOIHBIX BEIICCTB JAHO B BHE PACTBOPA C OIPEICIEHHON MacCOBOM
10.1 JIoJiel pacTBOPEHHOTO BEIECTBA MM IaHO B U30BITKE (MMEET MPUMECH )
10.2 MacCOBOH IH 00BEMHOI JJOJIH, BRIXO/A MTPOAYKTA PEaKIHH
10.3 TEIUIOBOTO 3 (deKTa peaKiuii
10.4 00BEMHBIX OTHOILIEHUI ra30B
10.5 M0 HAXOXJICHHUIO XUMHYIECKOH (popMyItbl BelecTBa
Bnanenue cuctemoil 3HaHUI 0 MeTOaX HAy4YHOI'O IO3HAHUS SIBIEHUHN NPUPOJBI, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUE NPUMEHATh
11 9TH 3HAHUS TPH SKCIEPUMEHTATFHOM HCCICAOBAHWM BEINECTB M U OOBSICHEHHS XUMHUYECKUX SBICHHH, MMEIOMIMX MECTO B IIPHPOJE,

HpaKTH‘IeCKOﬁ JIeSITeIbHOCTH YE€JI0BEKa 1 B TTOBCETHEBHOM JKU3HU
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CdopMupoBaHHOCTh YyMEHHS TPUMEHATH (HCIOJIB30BATh) 3HAHUS O COCTaBe M CBOMCTBAX BELIECTB JAJISl HKCIEPHUMEHTAIBHOW MPOBEPKH TUIIOTE3
OTHOCHUTEJIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XWMHUYECKHX PEaKUUil M IMPOTHO3HPOBAHHMS BO3MOMXHOCTEH HX OCYILIECTBICHUS; CHCTEMHBIE
XAMHUYECKHAC 3HAHMS IUII OOBSCHEHHS WM TPOTHO3HWPOBAHHA SIBICHUH, MMEIOIINX C€CTECTBEHHOHAYYHYIO MPHPOAY; IUIS TPUHSATHS TPaMOTHBIX
peleHnid MpoOJIeM B CHTYAITHSIX, CBA3aHHBIX C XUMHUCH

13

ChopMUpPOBaHHOCTh YMEHHs IUIAHUPOBATh M IPOBOJMTH XUMHUYECKUIH 3KCHEPUMEHT (MOJMy4YeHHE U M3yYCHHE CBOMCTB HEOPTaHUYECKHX U
OpPraHM4ecKHX BELIECTB, KAUYECTBEHHBbIC DPEAKIWH YIJIEBOJOPOIOB Pa3IMYHBIX KIIACCOB M KHCIOPOACOACPIKALIMX OPraHMYECKUX BEILECTB,
pelIeHre SKCIEePUMEHTAIBHBIX 3a/a4y [0 PAClO3HABAHMIO HEOPTaHWYECKHX M OPTaHUYECKHX BEIIECTB) C COONIOJCHHEM MpaBHi 0E30MacHOro
oOpaleHusl ¢ BellecTBaMHU U JIA0OPATOPHBIM 00OpYyJOBaHHEM; (HOPMYTUPOBATH IENH HCCICIOBAHUS; IMPEACTABIATh B PA3IMIHON (opme
pe3yNIbTaThl SKCICPUMEHTA, aHAIM3UPOBATh M OLIEHUBAThH HX JJOCTOBEPHOCTh

14

ChopMHPOBaHHOCTh YMEHHSI OCYILECTBIISATD 1I€TIEHAIPABICHHBIN MOUCK XUMUYECKOH MH(GOPMaUH B Pa3INYHBIX UCTOYHUKAX (HaydHas U y4eOHO-
Hay4yHas JNUTEpaTypa, CpeAcTBa MaccoBOW mHpopmarmy, ceTb VIHTEpHET U IpyrHe), KPUTHUECKH aHAIU3HPOBATh XUMHMYECKYIO HH(OpPMAIHIO,
nepepadaThIBaTh €€ U UCHOJIb30BAaTh B COOTBETCTBUU C ITOCTABICHHOM yueOHOMU 3aaueit

15

CdopMupoBaHHOCTh YMEHUS IPOTHO3UPOBATh, aHATM3UPOBATh U OILIEHUBATH MH(POPMAIIHIO C TIO3UIUK IKOJOTMIECKOM 0€30MaCHOCTH TOCIIECACTBUMA
OBITOBOI M TIPOU3BOICTBEHHOU JEATEIFHOCTH YeJI0BEKa, CBA3aHHOM C ImepepadoTKOi BeliecTB; chOpMUPOBAHHOCTh YMEHHUM OCO3HABATh OMACHOCTh
BO3/I€HCTBHUS Ha )KUBbIE OPraHU3MbI ONIPEEIEHHBIX BELIECTB, IOHUMAsl CMbICI ITOKa3aTes NpeieIbHON JOMYCTUMON KOHILIEHTPALMH, U TIOSICHSTh Ha

pUMepax CIoco0bl YMEHBIICHHS ¥ IPETOTBPAIICHHS UX BPETHOTO BO3CHCTBHUS HA OPTaHU3M YeJIOBeKa

NEPEYEHD 3JIEMEHTOB COAEPKAHUA, IPOBEPAEMBIX HA EI'3 [10 XUMUHU

Kopg

HpOBepﬂeMLlﬁ 3JIEMEHT COIepPKaAaHUA

TeopeTrnyeckre OCHOBBI XUMUHU

Crpoenue BemiectBa. CoBpeMeHHass MOJIENIb CTPOSHUS aroMa. PacripeneneHne 3JIeKTPOHOB M0 3HEPreTHYECKUM YpOBHSIM. KitaccuduKkarus XuMHIECKUX

1.1 a51eMeHTOB. OCOOEHHOCTH CTPOCHHUS SHEPTETHUECKUX YPOBHEH aTOMOB (S-, -, d-311eMenTOB). OCHOBHOE M BO30YKIAEHHOE COCTOSIHUSL ATOMOB. DJICKTPOHHAS
KoH(UTypalus atoma. BajJeHTHbIC 2JIEKTPOHBI
[lepuonuueckas cucrtema xumuueckux snemeHToB .M. MenneneeBa. dusmueckuit cmbica Ilepuoanueckoro 3akona [[.J1. Menneneesa. [lpuunnsl u
1.2 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB AJIIEMEHTOB M MX COEIMHEHUH IO MEepHoJiaM | TpyImiaM. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJIHBIX COE€IMHEHMH, BBICIINX OKCUIOB M TUJPOKCUIOB
1.3 BanenTtHocTs. DnekTpooTpunaTeabHOCTh. CTENIEHb OKUCIICHUS
Buner xumMudeckoi cBsi3u (KOBaJICHTHAs, MOHHAsS, METAJUTMYECKasl, BOJOPOIHAs) U MEXaHU3MBbI €€ 00pa3oBaHUsA. MEXKMOJICKYISIpHbIC B3aUMOJICHCTBHSL.
14 BemectBa MONEKyISIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. THIIBI KPUCTAJTUIMUECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTAILIIMYECKOMN

peHETKH




Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHAS

15 Xummdeckas peakus. Kitaccnpukanys XuMIYecKUX peakuil B HEOPraHUIECKON M OPTaHIMYECKOH XUMUHU. 3aKOH COXPAHECHUS MacCHl BEIIECTB

1.6 CKOpOCTh peakIu, e€ 3aBUCUMOCTb OT PAa3JIMYHBIX (PaKTOPOB

1.7 TenmnoBeie 3¢ hexTs XuMHYECKUX peakuuil. TepMoXxuMudeckre ypaBHeHHS

1.8 Obparumele peakun. XuMHIecKoe paBHOBecHe. DakTOpPhI, BIUIOMINE HA COCTOSIHUE XUMUYecKoro paBHoBecHs. [lpunnun Jle [larense

19 OnexTponuTHyeckas nuccorpanys. CuibHbIE W ciaOble 3MeKTposuThl. Cpeaa BOMHBIX PacTBOPOB BEIIECTB: KUCias, HeWTpaibHas, menodHas. CrerneHb
Juccouuanuu. Peakiuy HOHHOro oOMeHa

1.10 Tunponus coneit. MonHoe npousseneHune Boabl. Bogopoansiil mokazatens (pH) pactBopa
CriocoOB! BEIpaKCHUSI KOHLIEHTPALMU PAacTBOPOB: MAaccoBasl JI0JIsl paCTBOPEHHOIO BEIIECTBA, MOJSIpHAsl KOHIEHTpanus. HacelleHHbIe 1 HEHACHIIIICHHbIE

11 PacTBOpPHL, pacTBOPUMOCTh. KpHcTamnoruaparsl

1.12 OKHCIUTENBHO-BOCCTAHOBUTEbHBIE peakiiui. [loBeieHre BelecTB B cpefax ¢ pa3HbIM 3HaueHueM pH. MeToss! anekTpoHHOro Oananca

1.13 DJeKTpoIu3 PacTBOPOB U PACILUIABOB COJIEH

2 OCHOBBI HEOPraHUYECKON XUMHUU

2.1 Knaccuduxanus HeopraHudeckux coeuHeHnH. HoMeHkIaTypa HeOpraHH4eCKHX BELIECTB
XUMUYECKHEe CBOMCTBA BaXXHEUIINX METAJIOB (HATPHA, KaJlWi, KaJbIMid, MATHUH, aFOMUHUHN, IUHK, XpOM, JK€Ie30, MeJb) U UX coenuHeHud. OOmue

22 CIIOCOOBI NOJY4YEHHsI METAJJIOB

93 XUMHYECKHE CBOICTBA BaXXHEHUIIMX HEMETAJUNIOB (TaJOreHOB, CEphI, a30Ta, Qocdopa, yriaepoga U KPEeMHHs) M HX COCIUHEHHMH (OKCHIOB,
KHCIIOPOJICOAEPKAIIUX KUCIIOT, BOJOPOIAHBIX COSTUHEHHH)

2.4 I'eneTndeckas CBsI3b HECOPraHWYECKUX BEIIECTB, MPHHAMICKANIIX K PA3IMIHBIM KJIacCaM

2.5 Unentudukaryst HeopraHnieckux coennHeHnil. KauecTBeHHbIE peakni Ha HEOPTaHMYESCKHE BEISCTBA U HOHBI

3 OCHOBBI OpraHUYECKOW XUMUU

OCHOBHBIC TIOJIOXKECHUSI TCOPUH XUMHMUYECKOTO CTPOCHUSI OpPraHMYECKUX coequHeHHH A.M. ByTnepoBa. YINepoJHbBIH CKeIeT OpraHHYECKONl MONEKYJIBI.

3.1 KpaTtHOCTh XMMHUECKOH CBSI3U. G- U M-CBA3U. SP3-, SP2-, SP-rHOpUAN3aIK OpOUTaNeil aTOMOB YIiIepoaa. 3aBUCUMOCTh CBOICTB BEIIECTB OT XUMHUYIECKOTO
ctpoeHust Mosekyll. ['omonoru. ['omonoruueckuii psig. Mzomepus 1 n3oMepsl

3.2 [onsTre o ¢pyHKIMOHATBHOH rpymne. OpueHTarMoHHbIE 3()()EeKTH 3aMecTHTeNeH
[Ipencrasnenne o kimaccu(HUKanWK OpPraHWYECKHUX BemlecTB. HoMEHKIaTypa OpraHM4ecKux COeIWHEHWH (cucTeMaTHdecKas) W TPUBHAJIBHBIC Ha3BaHMS

3.3 BaKHEHIINX MPEICTaBUTENIEH KIIACCOB OPraHMYECKUX BEIIECTB

3.4 CB00OOTHOPAIMKAIBHBIA M HOHHBIN MexaHu3Mbl peakuuu. [lonstre o Hykiieoduie u anexkrpoduie. Ipasmno Mapkosaukosa. [IpaBuno 3aiirieBa

35 Ankanpl. XMMAYECKHE CBOICTBA aJIKaHOB: I'aJIOTCHUPOBAHUE, ETUIPUPOBAHNE, TEPMUIECKOE pa3IoKeHNEe, KPEKUHT, H3oMepu3aims, roperne. Iloxyuenne
asikaHoB. [{uknoankansl. Crienuguka CBONCTB IMKIIOANKAHOB C MAIBIM Pa3MepoM IHKJIa. Peakiiy NpucoeIMHECHHUS U PaANKAIBHOTO 3aMEICHUS

36 AnkeHpl. XMMHUYECKHE CBONCTBA: peaKIMX IPUCOeTNHEHH (TaIOreHUPOBaHNE, THAPUPOBAHNE, THIPOTAIOTeHUPOBAHNE, THIPATALNs ), TOPEHHS, OKUCIICHHS
u nonumepusanyy. IlpoMbinuieHEbIC U 7a00paTOpHBIE CHOCOOBI MOTYICHHUS aJIKCHOB

37 Ankaguensl. XMMHUYECKHE CBOMCTBA alIKaJMCHOB: PEaKIWH MIPUCOCANHEHHS (THIPHUPOBAHKE, TAJIOTCHUPOBAHUE), TOPEHUS U nonnMepusanuu. [loryuenne
aJIKa/INEHOB

38 AnkuHbl. XUMHUYECKUE CBOWCTBA: pPEaKLUMU NPUCOCTUHEHHs (TaJOreHUpPOBaHWE, THAPUPOBAHHE, THIpaTalusi, THAPOTaIOreHUPOBaHHE) KaK Crocod

NOJIYYCHUS NMOJUMEPOB U APYTHUX IOJIE3HBIX ITPOAYKTOB. Peakuun 3amernieHus.. FOpeHI/IC AlCTWICHA KaK MCTOYHHK BBICOKOTEMICPATYPHOT'O IJIAMCHU JJISA




Kon

IIpoBepsieMblii 3J1IEMEHT CO/IeP:KAHUS

CBapKH U pe3ku MeTaysioB. [IpuMeHeHue aneruieHa

3.9

Apensl. XIMMHUYeCKHe CBOHCTBA OCH30MIA: PeakIny IEKTPOGIIEHOTO 3aMEIIeHHs, IPUCOeANHEeHNS (THAPHPOBaHNE, TaJOreHIPOBaHNe). Peakuus ropeHusL.
OCOOCHHOCTH XMMHYECKHX CBOWCTB Toiyona. [losyuenue OeH3ona. OcoOSHHOCTH XMMHUYECKUX CBOWCTB cTHpoda. [lomumepusaius ctupona. CrocoObr
MOJIyYeHHs] ¥ IPUMEHEHHE apOMaTUYECKUX YTIIIEBOIOPOIOB

3.10

CHI/IpTBI. HpCIICJ'ILHBIe OAHOATOMHBIC CIIUPTHI. XUMHUYECKHE CBOMCTBA: B3aUMOJICHCTBHUE C HATPUEM KakK CII0c00 YCTAaHOBJICHUSA HAJIMYUA TUAPOKCOIPYIIIIHL,
C TaJIOTECHOBOAOPOJAMHU KaK cIroco6 MOJYy4YCHUL paCTBOpHTCJ’Ieﬁ, BHYTPpU- U MCKMOJICKYJISIpHAsA ACTUApaTalus. Peakius ropeHus. HOJ'Iy‘ICHI/IC 9TaHOJ1a:
peaKknus 6pO)KeHI/I$I TJIFOKO3bI, THApAaTalus 9TUJICHA. OTHIICHIJIUKOJIb U T JIMOCPHH KaK MPEACTABUTEIIN MPCACIbHBIX MHOTOATOMHBIX CIIMPTOB

3.11

®enos. XuMudeckne cBoiicTBa (eHoua (peakuuu ¢ HaTpueM, THAPOKCUIIOM HaTpus, Opomom). [lomyuenune denona

3.12

AJ'IL):[eFI/I):[I)I. XuMHYECKHEe CBONCTBA NOpCACIbHBIX aJIbACTUAOB: THAPHUPOBAHNUE,; KAUCCTBCHHBIC PCAKIIMN Ha Kap60HI/IJ'ILHy'IO rpyniy (peaKHI/IH «ceperﬂHoro
3€pKajiar, B3aUMO/ICHCTBHUE C TUAPOKCUAOM MEIU (H) HonyquI/Ie NpeACIbHBIX AJbACTUAOB: OKHUCJIICHUE CIHUPTOB, ruUApaTanys alncTUJICHA. AneToH
KaK IpeACTaBUTECJIb KETOHOB. OcobeHHocTH PCaKIMn OKUCJICHUSA alICTOHA

3.13

Kap6OHOBI)Ie KUCJIOTBI. XUMHUUYECKHE CBOMCTBA OpeaAcibHBIX OJHOOCHOBHBIX Kap60HOBI>IX kuciaor. OcoOEHHOCTH XMMHYECKHX CBOMCTB MypaBLHHOﬁ
KHUCJIOTHI. HonyquI/Ie npeacIbHbBIX OJHOOCHOBHBIX Kap6OHOBI>IX KHUCJIOT: OKHUCJIICHUE QAJIKAHOB, AJIKCHOB, NMEPBUYHBIX CIUPTOB, AJIbACTHIOB. Briciine
MPEACIIBbHBIC M HENIPCACIBHBIC Kap60HOBI>Ie KHCJIOTBI

3.14

CrnoxHble 3¢upbl U KUpbl. CIIOCOOBI MONYYIECHUS CIOXKHBIX 3(QUpoB. OOpaTUMOCTh peakiuu dTeprudukanuu. [IpuMeHeHrne cIoKHBIX A3PUPOB B MUICBON U
napHIOMEpHOH MPOMBIIDICHHOCTH. JKHAPHI KaK CI0KHBIE d(OUPHI TIHIIEPHHA W BBICIINX KapOOHOBBIX KHCIOT. XMMUYECKHUE CBOMCTBA KUPOB: THAPHUPOBAHHE,
okucieHue. ['maponms, UM OMBUICHHE, )KUPOB KaK CIIoco0 MPOMBIIUICHHOTO MOTYYEHHsI COJIeH BBICIIMX KapOOHOBBIX KHCIOT. MBUIA KaK COJM BBICIIUX
KapOOHOBBIX KUCJIOT

3.15

XUMUYECKHE CBOMCTBA TIIOKO3bI: PEAKIMH C YYaCTUEM CIUPTOBBIX W aJbJCTHIHONW TPYNI W MOJOYHOKHCIOE OpokeHue. IIpuMeHeHHe TIIOKO3bI, e
3HAYECHME B JKU3HEIEIATEIbHOCTH OpranusMa. /ucaxapupl: caxaposa, MajibTo3a. BoccTaHaBaMBaroue U HEBOCCTaHABIUBAIOIIME AUcaxapuabl. I'uaponus
mucaxapuoB. [lonucaxapunel: Kpaxmal, mMkoreH. CTpoeHHe MakpoOMOJIEKyJ Kpaxmaia, TJIMKOreHa M Leultojo3bl. PU3nueckue CBOMCTBAa Kpaxmala
Y LeJUTI0JI03bl. XMMHUYECKHE CBOIMCTBA KpaxMala: TMIPOJIN3, KaYeCTBEHHAs peaklus ¢ HOA0M. XUMUYECKUE CBOWCTBA LIEJUIIONIO3bL: THAPOIIN3, OTYUEeHHE
3¢pupoB HEILT0I03kL. [ToHATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIN MIENK)

3.16

AMHHBI. AMUHBI KaK OpraHMYECKHE OCHOBAHMS: PEaKIMK C BOJOW, KHCIOTAMH, PEaKIvsl TOpeHusl. AHWINH KaK MPEeICTaBUTEIh apOMaTHYECKHX aMHUHOB.
XWMUYECKHE CBOWCTBA aHWIMHA: B3aMMOJCHCTBUE C KHUCIIOTaMH, OpPOMHOM BOJIOH, OKuciieHWe. [lolydeHHe aMHHOB ajKWIMPOBAaHHUEM aMMHakKa M
BOCCTaHOBJICHHEM HUTPOIPOU3BOIHBIX YTIIEBOIOPOOB

3.17

AMHHOKHCTIOTH U OCTIKH. AMHUHOKHCIIOTHI KaK amM(OTepHbIe OpraHndeckue coenuHeHus. OCHOBHBIE aMHHOKHCIOTHI, 0Opa3yromue OenKu. XUMHYECKHe
CBOICTBa OCJIKOB: THAPOJIN3, JCHATYpAIlHsl, KAueCTBCHHBIC (IIBETHBIC) peaKIIMu Ha OCIIKU

3.18

CtpoeHue U CTpyKTypa MOJIUMEPOB. 3aBUCUMOCTb CBOWCTB IMOJIMMEPOB OT CTPOCHHS MOJeKyl. OCHOBHBIE CITOCOOBI MOyYeHHs] BHICOKOMOJICKYIISPHBIX
COCIMHEHUH: pPeaKIuy MOJUMEPH3aluy U nmommkonaeHcanuu. Kiraccudukariyst BonokoH

3.19

Wnentndurkanys opraHu4ecKuX COeIMHEHMN. PerieHe sSKcrepuMeHTaIbHBIX 33]]a4 Ha paclio3HaBaHUE OPTraHMYECKUX BEIICCTB

3.20

I'eneTnueckas CBS3b MEKIY KiIacCaMH OPraHNYICCKUX COC,Z[I/IHGHI/Iﬁ

XUMHUS U )KU3Hb

4.1

Xumus B MOBCEIHEBHOM u3HH. [IpaBuia 6e3omacHol paboThI ¢ €NKUMHU, TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMH, CPEIICTBAMH OBITOBON XUMUH




Kon

IIpoBepsieMblii 3J1IEMEHT CO/IeP:KAHUS

XuMust ¥ 300pOBbe. XUMHS B MEAUIMHE. XUMHUS U CEIBCKOE XO35MCTBO. XMMHS B MPOMBIIUIEHHOCTH. XUMHUSI M SHEPreTHKA: MPUPOJHBIN U TOMYTHBIN

4.2 He(TSIHOM Ta3bl, MX COCTaB M McIoNb3oBaHue. CoctaB HeQTH 1 e€ niepepaboTKa (IPUPOIHBIE HCTOYHUKH YIIIEBOJIOPOIOB)

43 XuMHS ¥ SKOJOTHA. XUMHUYECKOE 3arps3HEHNE OKpYKalomiei cpensl u ero mocienctsus. Oxpana runpocdepsl, HOUBEI, aTMochepsl, (opsl U (hayHBI OT
XHMHUYECKOTO 3arpsi3Henus. [IpobiieMa 0TX0H0B M TOOOYHBIX MPOIYKTOB. AJITEPHATHBHEIC HCTOUHUKH YHEPTUH
OOmire npencTaBIeHns O MPOMBIIUICHHBIX CIIOCO0aX MOTYYCHHS XMMUYECKUX BEIICCTB (Ha MPUMEpe MPOU3BOICTBA aMMUAaKa, CEPHOM KUCIIOThI). UépHas u

44 nBeTHas Metauryprus. CTEKIO U CHITMKATHAS MPOMBIIUIEHHOCTD. [IpoMbInieHHast opranudeckas XuMust. ChIpbE sl OPraHUYECKON MPOMBIIIIEHHOCTH

5 Tunsl pac4€THBIX 3a1a4

5.1 PacuéTrr Maccrl BerecTBa Wi 00BEMA T'a30B 10 W3BECTHOMY KOJIMIECTBY BEUIECTBA, Macce WM 00bEMY OJHOTO U3 YIACTBYIOIINX B PEAKIIHH BEIIECTB

5.2 Pacuétrl TeroBoro a¢exra peakiym

5.3 PacuéTpl 00BEMHBIX OTHOLICHUH ra30B MPU XUMUYECKUX PEAKITHIX

5.4 Pacuérrr Maccrl (00bEMa, KOJMIMYECTBA BENIECTBA) IPOIYKTOB PEAKIIUH, €CIIM OJTHO M3 BEIIECTB JaHO B U30LITKE (MMEET IIPUMECH)
Pacuétel MaccoBol MM 00BEMHOM JIOJI BBIXOJIA MPOYKTA PEAKIIHN

55 OT TEOPETHYCCKH BO3MOXKHOTO

5.6 PaCIIéTI)I“MaCCLI (00BéMa, KOTMYECTBA BEIECTBA) MPOIYKTA PeaKIIMU, €CIIM OJHO U3 BEIIECTB JaHO B BHJIC PACTBOPA C ONPENEIEHHON MAaCCOBOM NOJeH
pPacTBOPEHHOTO BEIIECTBA

5.7 PacuéTrl ¢ ncrmonp30BaHNEM MOHITHI «MaccoBast OJ», «MOJISIPHAS KOHIICHTPAIS), «PACTBOPHMOCTEY

58 Haxosxaenmne MoJeKyIsIpHOH (POPMYITBI OPraHHYECKOTO BEIMIECTBA MO €T0 IUNTOTHOCTH M MACCOBBIM JIOJISIM AJIEMEHTOB, BXOISIIINX B €T0 COCTAB, HIJIH O

MIPOJYKTaM CrOpaHUsi




4. TEMATUYECKOE IIJIAHUPOBAHUE C YKA3BAHUEM KOJIMYECTBA AKAJEMUYECKUX YACOB,
OTBOJMMBIX HA OCBOEHME KAXKJIOM TEMbI YYEBHOI'O IIPEJIMETA, YYEBHOI'O KYPCA, YYUEBHOI'O
MOIYJIA, KYPCA BHEYPOUHOM JEATEJIBHOCTH U

BO3MOKHOCTH UCITIOJIb30BAHUSA IO 9TOM TEME JIEKTPOHHBIX (IIU®POBBIX)
OBPA3OBATEJIBHBIX PECYPCOB, ABJIAIOINNXCHA YYEBHO-METOAUYECKUMHA
MATEPHAJIAMHA (MYJbTUMEJIUMAHBIE TIPOT' PAMMBI, JIEKTPOHHBIE YYEBHUKHA U
3AJAYHUKU, SJIEKTPOHHBIE BUBJIMOTEKHA, BUPTYAJIBHBIE JIABOPATOPUU, UTPOBBIE
IMPOI'PAMMBI, KOJUIEKIIMH LHOP), UCIIOJIB3YEMBIMMU 151 OBYYEHUA U BOCITMTAHUSA PA3JIMYHBIX
T'PYIIII HOJIB3OBATEJIEM, ITPEJCTABJIEHHBIMH B 3JIEKTPOHHOM
(MUD®POBOM) BUJIE U PEAJIU3YIOIIUMHA JUJAKTUUYECKUE BO3SMOXHOCTH UKT,
COJAEPKAHUE KOTOPBIX COOTBETCTBYET 3AKOHOJATEJIBCTBY Ob OBPA30BAHHMU.

10 KJIACC
KounuectBo yacos JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (uudposbie)
Kourpoabsnsie | IIpakTHyeckue
n/n NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl

Pa3nen 1. Teoperuyeckue 0CHOBbI OPraHU4eCKOi XUMHUH

IIpeamer opranndecko xumun. Teopust

11 CTPOCHMS OPraHNYECKUX coequHeHun A. M. 8 bubmorexa [JOK
https://m.edsoo.ru/7f41a636
byrneposa
Hroro mo pazueny 8

Pa3nen 2. YrieBoaopoabl

51 [IpenenbHblE YrIeBOAOPOAbI — ATKAHBI, 5 bubnmoreka [JOK
' UKJI0AIKaHbI https://m.edsoo.ru/7f41a636
29 HenpenenbHbie yriieBoIOPOIbI: aIKEHBI, 14 1 bubnmoreka [JOK
' QKA IUEHBI, AJIKUHBI https://m.edso0.ru/7f41a636
bu6mmoreka [IOK
2.3 A 8
POMATHHECKHE YIIICBONIOPO/LI (apeHbi) https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

24 [IpupoHble HCTOYHUKY YTIIEBOAOPOJIOB U UX 4 bubnuorexa LIOK
' nepepaboTKa https://m.eds00.ru/7f41a636
2.5 lNanorennpou3BoAHBIE YTIEBOIOPOIOB 4 bubmorexa [TOK
' P 4 P https://m.edsoo.ru/7f41a636
Wroro mno pazueny 35

Pa3nen 3. Kucjiopoacoaep:xkaiue opraHu4ecKue coeTnHeHust

3.1 Crouptsl. ®eHou

11

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

KapOonunbHble coeTMHEHUS: albACTUIbI U

3.2 keToHbl. KapOoHOBBIe KUCIOTHL. CIIOXKHBIC 21 bubmorera [IOK
https://m.edsoo.ru/7f41a636
a¢upsl. Kupbl
bu6mmoreka [IOK
3.3 Vv 9
HICBORRL https://m.edsoo.ru/7f41a636
3.4 0
3.5 0
Hroro no pazneny 41
Pa3nen 4. A3oTcoaep:kamue opranudeckne coeMHeHUus
4.1 AMuHBI. AMUHOKHCIIOTHI. benku 12 bubmorexa LOK
https://m.edsoo.ru/7f41a636
Hroro no pazgeny 12
Paznen 5. BbicokoMoJ1eKyJ/IsIpHbIE COeIMHEHHUS
bu6mmoreka [IOK
5.1 B 6
PICOTOMOICIYIAPHBIC COCAMHEHI https://m.edsoo.ru/7f41a636
Uroro no pazgeny 6
OBILIEE KOJIMYECTBO YACOB 110 [TIPOI'PAMME 102



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

11 KJIACC

KounvecTBO yacoB JIeKTPOHHbIE
HaunmeHnoBanue pa3aesioB 1 TeM udposBLie
Ne i/m pasi Konrpoabubie | IlpakTnueckue (unpp )
NMPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
Pa3znen 1. TeopeTruyeckue 0CHOBbI XUMHU
Crpoenune aroma. Ileproanueckuii 3aKoH
P PHOA bubmuoreka [JOK
1.1 u [leproanueckas cucTeMa XUMHYECKHX 9
https://m.edso00.ru/7f41a636
snemenToB [l. 1. Menaeneepa
19 Crpoenue BemiecTBa. MHOTOOOpa3ue 11 1 bubmmoreka [JOK
' BEILIECTB https://m.edsoo.ru/7f41a636
1.3 XUMHUYECKUE PeaKIiH 19 1 3 Bubmzorexa LIOK
https://m.edso00.ru/7f41a636
Wroro mo pazmeny 39
Pa3nen 2. Heopranuveckasi XuMusi
2.1 Hemeraiuisl 31 1 3 Bubmzorexa LIOK
https://m.edso00.ru/7f41a636
bubnuoreka [JOK
2.2 M 2 1 2
CTaLIH 3 https://m.edso0.ru/7f41a636
2.3 0
Hroro no pazneny 54
Pa3zpen 3. Xumud u :;Ku3Hb
31 Mertobl TO3HAHUS B XUMUU. XUMUS U 9 bubmuotexa [JOK
' AKHU3Hb https://m.edsoo.ru/7f41a636
Uroro mno pazueny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

5. IOYPOYHOE IIVTAHUPOBAHMUE

10 KJIACC
Kouun4vecTBo 4acoB
Ne Mara DJIeKTpPOHHBIe N (ppoBbIe
Tema ypoka KonrTpoabnbie | IlpakTuyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE PeCypchl
padoThI padoThbI
[IpenMer u 3HaueHUE
OpraHUYeCKON XMMHH,
1 P ICTABITCHIE O 1 bubnuorexa [IOK
1| TaBJICHU
pedl : https://m.edso00.ru/3686e6f5
MHOr000pa3uu OpraHuYecKux
COCIMHCHUI
DIIEKTPOHHOE CTPOEHUE aTOMa
nepoaa (OCHOBHOE U
2 }BI:)36P ; él({Hoe COCTOSTHHS) 1 bubmmorexa LIOK
M ' https://m.edsoo.ru/Oce6fd4c
BanenTHble BO3MOXHOCTH
aToma yriepojaa
XumMmudeckas CBS3b B
OPTaHUYECKUX COCTUHCHUSX.
3 NII)exaHI/BMLI 00 a3I:)BaHI/m 1 bubmmorexa LOK
N p https://m.edso00.ru/8d39f5c8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
paspbiBa CBA3EH
Teopust ctpoeHus
4 OpPTraHUMYEeCKUX COSTUHEHUN A 1 bubmorexa IIOK
P a ' https://m.edsoo.ru/9e595ch8
M. byrtneposa
Bunbl uzomepuu: cTpykTypHas,
5 IIPOCTPAHCTBEHHAS. 1 bu6mmoreka [IOK
OnekTpoHHbIe 3 (PEeKTH B https://m.edso0.ru/b0e61661
MOJIEKYJIaX OpPraHUYECKUX
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COEeIUHEHNN

[Ipencrasnenue o
KJaccu(uKauuu u

6 CHCTEMaTHUYCCKas bubmmorera [IOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpraHWYECKHUX BEIECTB

7 Knaccudukanus peakiuii B bubmmoreka [IOK
OPraHUYeCKON XUMHH https://m.edsoo.ru/ba5706aa

8 CucreMaruzaius 1 00001eHUe bu6moreka [JOK
3HAHHUH 10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKUH PS/I,
obmas popmyina,

9 HOMEHKJIaTypa ¥ U30Mepus, bubnuorexa LIOK
ANEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYIT

10 DOu3nvecKrue U XUMUUECCKHE bu6mmoreka [IOK
CBOICTBA aJIKAHOB https://m.edso00.ru/3137711c
HaxoxneHnue ankaHoB B

11 npupoge. Crioco0b! mOIyUYeHN bubmmorexa [OK

pHpoze. v https://m.edsoo.ru/259b0a5b
Y TIpUMEHEHHUE aJTKAaHOB
[ukmoankaHsl: o0Ias
dbopMyna, HOMEHKIATypa U

12 U30MepHUsi, 0COOEHHOCTH bubnuorexa LIOK
CTPOCHUSA U XUMUYECKUX https://m.edso00.ru/156730d2
CBOMCTB, CITOCOOBI TIOJIYICHHS 1
MIPUMCHCHUE

N bu6 OK

13 Pemenue pacu€THBIX 33724 HA nosmoteka I

https://m.edsoo.ru/bf84d8eb
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OIIpEIEIICHNE MOJIEKYIISIPHON
(GbOpMyITBI OPraHUIECKOTO
BEIIIECTBA [0 MaCCOBBIM JIOJISIM
aTOMOB JJICMEHTOB, BXOJISIIHX
B ero cocraB. CucremMaTu3amus
1 000011IeHNE 3HAHUI 110 TEME

AJIKEHBI: TOMOJIOTUYECKUH PS/I,
obmas popmyina,
HOMEHKJIaTypa, MJIEKTPOHHOE U

bubnuorexa [IOK

14
MIPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/273b0ale
MoJiekyll. CTpyKTypHas U LuC-
TpaHC-U30MEPUS ATKEHOB
PuznuecKue 1 XUMHIECKUE
15 cBoMcTBa ankeHoB. [IpaBuio bubmmorexa [IOK
P https://m.edso0.ru/21069ccd
MapkoBHHUKOBA
16 CnocoOsI oy4eHus u bubnuotexa [JOK
IIPUMEHEHHUE aJIKECHOB https://m.eds00.ru/665dc058
[TpakTrdeckas padorta Ne 1 mo
17 TCFI)VIG "TTon eHFI)/Ie STUJIEHA U bubmmorexa [IOK
ya o https://m.edsoo.ru/0941eed8
M3y4EHHUE €ro CBOMCTB
Pemienne pacu€THbIX 3a7a4 HA
18 ONPEAEICHUE MOJIEKYISIPHON bubnuotexa [JOK
(bopMyITBI OPTaHUYECKOTO https://m.edsoo.ru/e9ea9921
BEIIECTBA
AJKaJIUEHbI: CONPSKEHHBIE,
M30JIUPOBaHHbBIE,
p Bu6miorexa IIOK
19 KyMYJIUPOBaHHBIC.

Oco0eHHOCTH JIEKTPOHHOTO
CTpOCHUS

https://m.edsoo0.ru/04298c0a
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20 XuMHYECKUE CBOICTBA bu6moreka [IOK
CONPSKEHHBIX JTUECHOB https://m.edsoo.ru/e561253d

21 CniocoOblI nonydeHus u bu6mmoreka [IOK
MIPUMEHEHUE AJIKAJMECHOB https://m.edsoo.ru/1aa81660
AJIKWHBI: TOMOJOTUYECKHH Psi,
o0mas popmyna,

22 HOIRI;GHK?;a?yp};, 3JIEKTPOHHOE U bubmorexa LIOK

https://m.edso0.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYII, (PU3HUECKUE CBOMCTBA

23 XHUMHYECKHE CBONCTBA aJIKMHOB bubmorexa [TOK

https://m.edso0.ru/23493a93

24 KauecTBeHHble peakyu Ha bu6mmoreka [IOK
TPOHHYIO CBS3b https://m.edsoo.ru/7b1c48da

o5 CrocoOsI Moy4eHus u bubnuotexa [JOK
IIPUMEHEHNE AJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacuérsl 1o

26 YPaBHEHUIO iI/IMIquCKOIZ bubamorexa [OK

https://m.edso0.ru/5db8e526
peakiuu

97 CuctemaTtuzanus 1 000011eHNe
3HAHW 10 TeMe
ApEeHBI: TOMOJIOTUYECKUH PSII,
obm1as ¢popmyna,

28 HOMEHKJIaTypa. DJIEKTPOHHOE U bu6muoreka [IOK
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edso0.ru/a92a7094
MOJIEKYJ O€H30J1a B TOIY0JIa,
ux (pusmveckue cBoMcTBa

29 XUMHYECKUE CBOWCTBA apEHOB! bu6muoreka [IOK

peaKIuu 3aMeIeHuUs

https://m.edsoo.ru/a44alae4
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XHUMHUYECKUE CBOMCTBA aPEHOB!

30 peaKIuu NPUCOETUHEHUS, bubmmorexa [OK
https://m.edsoo.ru/a44alae4

OKHCJICHHE TOMOJIOTOB OeH3011a

31 OCO0EHHOCTH XMMHUYECKUX bubmuotexa [JOK
CBOMCTB CTHpPOJIA https://m.edsoo.ru/d5018a54
Pemenne pacu€THbIX 33124 HA
ONpeAeIeHUE MOJIEKYISIPHOM bu6mmoreka [IOK

32
(GOpMYITBI OPraHUIECKOTO https://m.edsoo.ru/53461a2c
BEIeCTBa

33 CriocoO#lI moydeHus u bu6mmoreka [IOK
MIPUMEHEHHE apEHOB https://m.edso00.ru/6f717d09
I'eneTnyeckas cBs3b MEXIY

34 pPa3IMYHBIMM KJIacCaMu
YIJI€BOJIOPOAOB
Pacuérsl o ypaBHEHUAM

35 XUMHYECKHX PEaKIUM.
Cucremaruzanus u o0001IeHIE
3HAHMI MO TeEME

36 IIpuponnsrii ras. Ilomyraeie
HE(TSHbIE ra3bl

37 KaMeHHBII yrojib 1 IpOyKThI bubnuotexa [JOK
ero nepepadboTKu https://m.edso0.ru/69b3398b
Hed1b 1 ciocoOsr eé

38 Hef(};pa6OTKI/I. [Mpumenenne bubamorexa [IOK

https://m.edso0.ru/21f9de78

MPOJYKTOB NepepadboTku HedhTH
I'eneTnyeckas CBA3b MEXKAY

39 Pa3TUYHBIMH KJTacCaMu

YIIIEBOJIOPOIOB
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l'anorenonpon3BoaHbIE
YIJI€BOJOPO/IOB: AJIEKTPOHHOE

but6mmoreka [IOK

40
CTPOECHUE; PEAKIIUH 3aMEIIICHUS https://m.edsoo.ru/82b4d759
rajoreta
JleiicTBue 11e04uei Ha
raJOreHIIPOU3BOIHBIC.
41 BzanmopeiictBue
IUTraJIOreHaJIKaHOB C MarHueM U
LIUHKOM
Cucremarusanus 1 00001eHne
42 3HAHUM 110 pas3uel Bubmiorexa ITOK
" P " Y https://m.edso00.ru/20e89f22
YrineBoaopo sl
43 KonTponbnas pabora no reme bubnuorexa LIOK
"VraeBomopoas” https://m.edso0.ru/95c9e298
IIpenenbHble OAHOATOMHBIE
CIUPTHI: TOMOJIOTHIECKUH Psi,
o0Ommast popmyna, CTpoEHNE
44 MOIJI'IIGK (Jl'l) 1230};/[6 I/Iﬂp bubnmorexa HOK
YL, pH, https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
Kinaccudukanus, pusnueckue
CBOMCTBA
XUMHYECKHE CBOMCTBA
45 MIPEeNEIbHBIX OJHOATOMHBIX Bubmaorexa LIOK
p https://m.edsoo.ru/26ee34fe
CIIUPTOB
Crioco6bI monyyeHust u
46 [IPUMEHEHHUE OJHOATOMHBIX bubmmorexa [JOK
p A https://m.edso00.ru/484100000000000
CITUPTOB
47 [IpocTeie a¢upst: bu6muoreka [IOK

HOMEHKJIaTypa U U30Mepus,

https://m.edsoo.ru/c2c788b2



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

0CO0EHHOCTH (PU3UYECKUX U
XMMHYECKUX CBOICTB

MHuoroaTroMHEIE CHUPTHI:
OTUJICHI'TIUKOJIb U I'NTMIECPUH, UX

but6mmoreka [IOK

48
duznUecKre U XUMUIECKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBa
CniocoObl monydeHus u

49 MIPUMCHCHUE N}I:IIOFO?J.TOMHLIX bubmmorexa LOK

p https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOJI: CTPOCHHUE MOJIEKYJIBI,
50 (bu3UYeCcKre CBOMCTBA bubmmorexa [TOK
' https://m.edsoo.ru/2ce726f8
TokcuaHoCTh (peHOIa
bubmoreka [IOK
51 X i
HMHCCKHE CBOHCTBA (eroia https://m.edso0.ru/037ca5f9

59 CnocoOsI Moy4eHus u bubnuotexa [JOK
npuMeHeHue peHomaa https://m.edsoo.ru/c77ddf4c
[TpakTuueckas padora Ne 2.

Pemenue skcnepuMeHTanbHbIX bubnuotexa [JOK

53
3a1a4 1o teme "CrnupThl U https://m.edsoo.ru/fd0Oced09
benonbr"

54 CuctemaTuzanus 1 0000IIeHNe bubmuorexa [IOK
3HAHUM 110 TeMe https://m.edso0.ru/1810ch9b
AJBACTHIBI U KETOHBI:

AJIEKTPOHHOE CTPOCHHUE
55 KapOOHUJILHON TPYIIIIHI, bubnuorexa LIOK

TOMOJIOTHYECKHE Psi/IbI, 00Iast
dbopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa
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AJIBI[GI‘I/I[[LI " KCTOHBI.

but6mmoreka [IOK

56 H3UYECKHE CBOMCTBA, peaKIuu
b peakl https://m.edso0.ru/c887425¢c
MIPUCOCTMHEHUS
Peakuuu oxkuciaeHus u
57 Ka4eCTBEHHEIE PEAKIUU bubmmorexa [IOK
p https://m.edsoo.ru/a393baa9
aJIbJETUI0B U KETOHOB
58 Crioco6b! nomyyeHus bubnuorexa [IOK
aIbIETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE NpEEIIbHBIE
59 KapOOHOBBIC KHCIIOTHI, bu6mmoreka [IOK
0COOEHHOCTH CTPOCHHS HX https://m.edsoo.ru/fecOb113
MOJIEKYIT
M3omepus 1 HoMeHKIATypa
60 Ka 601?0131,1)( KHCJIOT nyp bubmorexa HOK
P o https://m.eds00.ru/700cc87b
dbuznueckue cBoicTBa
XHUMHUYECKHEe CBOMCTBA
61 IpeneIbHbIX OJHOOCHOBHBIX bubmmorexa [OK
p https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KHUCTIOT
Oco0eHHOCTH CBOMCTB
62 MYpPaBbUHOM KUCIIOTHI. bubnuorexa LIOK
MHuoroo0pa3ue KapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0eHHOCTH CBOWCTB:
HEeNpeIeTbHBIX H
apoMaTHYECKNX KapOOHOBBIX,
but6mmoreka [IOK
63 TUKapOOHOBBIX,

T I/I,Z[pOI(CI/IKap6OHOBBIX KHUCJIOT.

[IpencraBuTeny BRICIIUX
KapOOHOBBIX KUCIIOT

https://m.edso0.ru/83a08773
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[TonsiTHE O IPOU3BOIHBIX

bu6moreka [IOK

64
KapOOHOBBIX KHUCIIOT https://m.edso0.ru/0d162d9d
CniocoOblI nonydeHus u
65 npUMEHEeHHE KapOOHOBBIX bubmmorexa LOK
P P https://m.eds00.ru/7c065c9d
KHCJIOT
CrnoxHble 3¢upsI:
TOMOJIOTHYECKHIA PsijI, 0Omast bu6mmoreka [IOK
66
bopmyiia, u3oMepus U https.//m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 Du3nUecKrue U XUMAYECCKUC bubmoreka [IOK
cBOiicTBa 3(hUpoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHbix 3a1a4: 1Mo
YPaBHEHUIO XMMHUECKOMN
68 peaxkiuuy, Ha ONpeeiIeHNne
MOJIEKYIIIPHOUN POpMYITBI
OpPTraHUYeCKOTO BEIIeCTBA
[TpakTuyeckas padora Ne 3.
69 Peenne skcnepuMeHTaNbHBIX bu6muoreka [IOK
3aja4 1o teme "KapOoHoBbIe https://m.eds00.ru/486671fb
KucnoTsl. CrioxxHble 3Gups”
XKupsl: ctpoenue, pusnueckue
70 u XIEMquSKI/Ie CBOECTBa bubmmorexa LOK
https://m.edso0.ru/al9c5b98
(rumponus)
Oco0eHHOCTH CBOICTB JKUPOB,
71 CoJIepKalIuX OCTaTKH bubnuorexa LIOK
HEIIPEIEIbHBIX KUPHBIX https://m.edso0.ru/b0331922
KucaoT. JKupsl B mpupoie
b K
72 Mpl1a KaK COJTM BBICIITUX nbmmorexa O

https://m.edso0.ru/3c566565
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KapOOHOBBIX KUCIIOT, HX
Morotee aeiicteue. [lonstue o
CHUHTETUYECKUX MOIOIINX
cpeactBax (CMC)

I'enernueckas cBI3b
YIJI€BOAOPOIOB H

bu6moreka [IOK

73
KHUCJIOPOJCOAECPKAIINX https://m.edso0.ru/56790c96
OpraHUYECKHUX BEILECTB
74 Pacuérel mo ypaBHEHUAM
XAMHYECKHUX PEaKni
CucreMaruzaius 1 00001IeHUe bubmmoreka [IOK
75 .
3HAHUM MO TeMe https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepuCcTHKa
76 YIJIEBO/IOB U KJIaCCU(PUKAIINA bubmuoreka [IOK
yII€BOJIOB (MOHO-, TU- U https://m.edso0.ru/7a9693al
HOJTHCaX apUIbl)
Monocaxapuasl: puznueckue
7 CBOMCTBa If Haxof() CHUE B bubamorexa [OK
g https://m.edsoo.ru/b4bdda2d
pupoje
IIpumeneHue TiroKo3sl, €€
78 SHAYCHIC B bubnuotexa [JOK
https://m.edso0.ru/5e61122d
KU3HEICITEIIPHOCTH OpTaHnu3Ma
Hucaxapunpl: caxapo3sa,
MaJTbTO3a U JIaKTO03a. but6mmoreka [IOK
79
Haxoxnenue B mpupoae u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHUE JUCaXxapuioB
80 [Tonucaxapuael: cTpoeHUE bubnuoreka [IOK

MaKpOMOJIEKYI, GU3NUECKHE U

https://m.edsoo.ru/72a04508
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XUMHUYECKHUE CBOMCTBA,
MIPUMEHEHHE

ITonstre 00 HNCKYCCTBCHHBIX

bu6moreka [IOK

81
BOJIOKHAX https://m.edso0o.ru/6216e766
Pewenne pacueTHbIX 3a1a4 Ha
82 ompeesieHre J0J1 BhIX0/1a Bbu6mmoreka [IOK
MPOIYKTa PEAaKLUH OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKH BO3MOXKHOTO
83 Cucremaru3amus u 00001eHne bubnuoreka [IOK
3HAHWU 10 pa3ieiry https://m.eds00.ru/08d4364c
KoHTponbHas paboTta 1mo teme
84 "Kucnopoaconepxkamiye bubmmorera [JOK
P P " https://m.edso0.ru/42c6678e
OpPTaHUYECKUE COCTUHCHUS
AMuHBI: K1accudukarms,
CTpOCHUE MOJIEKYJI, O0IIast
85 q)(f) MyJa I/ISOMeyI/Iﬂ B Bubmroreia LIOK
pMYTa, pHs, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U pU3ndecKkue
CBOICTBA
86 XuMudeckue cBONCTBA bu6mmoreka [IOK
ann(paTHIECKUX aMUHOB https://m.edsoo0.ru/1bc5cf80
AHWIVH: CTpOEHUE aHWIINHA,
87 0COOCHHOCTH XUMHUYECKHUX bubmorexa OK
. https://m.edso0.ru/39cd21f1
CBOMCTB aHUJIMHA
CrniocoObl nonydeHus u
88 NpUMEHEeHHE aTn(haTHIECKUX bubmroreia LIOK
p https://m.edso0.ru/eal38763
aMUHOB
89 AMWHOKHCJIOTBI: HOMEHKJIaTypa bubnuotexa [JOK

U u3oMepus, GU3nIecKre

https://m.edsoo.ru/d1773e80
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cBolictBa. OTOenbHbBIE
MIPEACTABUTENH 0.-aMUHOKHUCIIOT

XUMHYECKHE CBOKMCTBA
aAMHHOKHCJIOT, X

90 OMOJIOTHYECKOE 3HAYCHHE Bubmmorexa LIOK
HOJIOTHY HayeHU
. https://m.edsoo.ru/77df705a
aMUHOKHUCIIOT. CUHTE3 1
TUAPOJIN3 TETITHUIOB
01 benku kak npupoHbie bu6mmoreka [IOK
MOJIMMEPHI; CTPYKTYPHI OEITKOB https://m.edso00.ru/429e9899
bubnuorexa [IOK
92 XHUMHYECKHE CBOHCTBA OEIKOB
https://m.edso0.ru/6237306d
AzoTcoaepikaiye
TeTEPOLUKITNYCCKUE
93 coenuHeHus. HykiaenHoBbIe bubmmorexa LOK
A P K https://m.edsoo.ru/521d1431
KHCJIOTBI. COCTaB, CTPOCHHE U
Ouosnoruyeckas poiib
[Tpaktuyeckas padora Ne 4.
Pemenne skciepuMeHTaNbHBIX
94 4784 110 TeMe P bubmuorexa [IOK
4 110 TeM
. g https://m.edso0.ru/8e3c02d1
A3zoTcoaepkaime
OpTraHWYECKUE COCAUHEHUS"
[IpakTuyeckas padora Ne 5.
Pewienne skciepuMeHTaNbHBIX bu6muoreka [IOK
95 I
3aj1a4 1o TeMe ''Pacro3HaBaHHUE https://m.edsoo.ru/bde3fdf6
OpraHUYECKUX COeTMHEHUI"
KonTpomnpHas pabora o teme
96 "A3oTcoiepKaniue bubamorexa [JOK
pam . https://m.edsoo.ru/ce561bc7
OpTraHUYECKUE COCTUHEHUS
97 OCHOBHBIC TIOHATHS XUMHUHU but6mmoreka [IOK
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BBICOKOMOJIEKYJIIPHBIX
COCIMHECHUH 1 METOJBI UX
CHHTE3a —II0JIMMEepHU3alus 1
MMOJIMKOH ICH CAIH

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

ITnactmaccel. YTunnzanusa u

but6mmoreka [IOK

%8 nepepadoTKa IIacTHKa 1 https://m.edso00.ru/82242e0f
DacToMepbl: HaTypabHbII

99 CHHTeTHquHe K;;Pi{yxn. 1 bubmorexa LIOK

https://m.edso0.ru/246103ec
Pe3nna
BonokHa: HaTtypanbHBbIE,

100 HCKYCCTBECHHBIE, 1 bubnuorexa LIOK
cuHTernyeckue. Ilonmmepsl https://m.eds00.ru/5963a601
CHeLHaTbHOTO Ha3HAYECHUs
[TpakTuaeckast padbora Ne 6.

101 Pemenne skcnepuMeHTaNbHBIX 1 bu6muoreka [IOK
3aja4 no Teme 'Pacno3HaBaHue https://m.edsoo.ru/3aebd77a
IUIaCTMAcC ¥ BOJIOKOH"

O00011IeHE U CUCTEMATH3ALINS

102 U3y4EHHOI'0 MaTepHaa 1o Teme 1 bu6muoreka [IOK
"BbICOKOMOIEKYIApHBIE https://m.edsoo.ru/6a22b1e8
COEJMHEHHUs

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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11 KJIACC

KonuyectBo yacos DJIEeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Konrpoabusie | IlpakTuyeckue A p
n/n Bcero H3y4eHHus | oOpa3oBaTesibHbIE
padoTbI padoTbI
pecypcbl
1 Atom. CocTaB aTOMHBIX SITIED. 1 bubnuorexa [IOK
Xumuueckuit anemMenT. M3otomnsl https://m.edsoo.ru/59c112ee
5 CtpoeHue 31eKTPOHHBIX 0007I04YeK 1 bubnunoreka [IOK
aTOMOB, KBAaHTOBBIC UHCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanms XuMuaecknx 1 bubnnoreka [IOK
2J1eMEHTOB (S-, p-, d-, f-amemenThI) https://m.edso00.ru/61294af9
4 Pacnipenenenue 31eKTpOHOB IO 1 bubnunoreka [IOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DneKTpOHHBIE KOH(UTypaIii aTOMOB
5 BJICMCII;TOB B OCHOEI){OAZI:/I 1 bubmorexa OK
i https://m.eds00.ru/8149e846
BO30Y)KIEHHOM COCTOSTHUU
5 DNeKTpOHHBIE KOH(PUTYypaLIUU HOHOB. 1 bubnuorexa LIOK
DNeKTPOOTPUIIATETEHOCTh https://m.edsoo.ru/a0764b24
[Teproanueckuii 3aKOH U
[lepnonuueckas cucteMa XMMHUYECKUX
7 anemeHTOB 1. . MeHneneena, CBA3b C 1 bubmorera [OK
N UH ' https://m.edso0.ru/16957c01
COBPEMEHHO Teopuel CTPOeHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
8 XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX 1 bubmmorexa LIOK

VMU IPOCTBIX U CIOXHBIX BEILECTB IO
rpyImnam u nepuojiam

https://m.edsoo0.ru/f8468927
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Cucremaruzanus U 00001eHHUE 3HAHUN

bubmuorexa [IOK

9
110 TEME https://m.edsoo.ru/8fad2942
Bunpr xumudeckon cBsi3u. MexaHUu3MEI
10 00pa30oBaHMs KOBAJIGHTHOW CBA3H. bubmuoreka [IOK
Bonoponnas cBsi3b. https://m.edsoo.ru/5a8072af
MexmoliekyasipHble B3aUMOICHCTBUS
BasieHTHOCTD U BaJICHTHBIE
11 BO3MOXHOCTH aTOMOB. CBS3b bubmuorexa [IOK
JJIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C HX https://m.edso0.ru/3d2ca093
F€OMETPUUYECKUM CTPOCHUEM
12 [IpencraBneHus 0 KOMIUIEKCHBIX bu6mmoteka [IOK
COEIMHEHUSIX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl2a
BemectBa MONIEKYISIPHOTO U
13 HEMOJIEKYJIIPHOTO CTPOEHUs. THIIBI bubmuorexa [IOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edso00.ru/e167635b
BEIIIECTB
[loHsiTHE O TUCTIEPCHBIX CHUCTEMAX.
14 [IpencraBnenue 0 KOIOUIHBIX bubmorera [JOK
p https://m.edsoo.ru/da2c70e4
pacTBopax
HcTuHHBIE pacTBOPHI: HACBIIIEHHBIE U
15 HEHACBIIIEHHbIE, PACTBOPUMOCTD bubmorexa [OK
P p ' https://m.edsoo.ru/e9ccdd8d
Kpucramnornaparst
16 CriocoObI BEIpaKeHHST KOHIIEHTPAITUH bubnmoreka [JOK
pacTBOpOB https://m.edso00.ru/328e653a
Pemenue 3a1a4d ¢ UCnosib30BaHUEM
17 MOHATHH "MaccoBas J0JIsI bu6nuorexa [IOK

PacTBOPEHHOTO BEWIECTBA ', ' MOJISPHAS
KOHIICHTpaIus'

https://m.edsoo.ru/785e0ab4
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18 Knaccudukanus 1 HOMEHKIaTypa bubmmorexa [LIOK
HEOPraHUYECKUX BEIECTB https://m.edsoo.ru/bf9e108d

19 CucremaTu3zanus u 00001IeHHE 3HAHUN bubnmoreka [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTtponsHas pabota no remam
"Ctpoenue atoma. [lepuogunaeckuii

20 3akoH U [lepuoanueckas cucrema bu6mmoreka LIOK
XHUMUYECKHX djiemMeHToB []. 1. https://m.edsoo.ru/70a60aa4
Menneneena”, "CtpoeHue BelecTna.
Mmuoroo0Gpasue BeriecTs"
Knaccudpukanuss XUMHUYIECKUX PeaKIIHid
B HEOPTaHUYECKOW U OPraHUYECKON

21 XUMUHU. 3aKOH COXPaHEHUSI MaCChI bubnunoreka [IOK
BEIIECTB; 3aKOH COXPAaHECHUS U https://m.edso0.ru/6335cdd2
MIPEBPAICHUS SHEPTUU TIPH
XUMHUYECKHUX PEaKIIMsIX
TemnoBsie 2G(HEeKThl XUMUUECKUX

22 peaxkuui. Te(ll.;iongquCKHe bubamorera LOK

https://m.edsoo.ru/d1db86da

YpaBHEHHSI
Borancnenus no ypaBHEHUSIM

23 XUMAYECKUX PEaKIUi 1 bubmioreia LIOK

https://m.edso0.ru/87b13954

TEPMOXUMHUYECCKHM YPABHCHUSM
CKopocTh XMMHUYECKOM peakuuu, eé

24 3aBHCUMOCTH OT Pa3IMUHBIX (PAKTOPOB.
Karanmms u xaranusatopsl

25 ['oMoreHHbIe U TeTepOreHHbIC PeAKIIHH

26 [Ipaktuyeckas padora Ne 1 mo teme bubmuorexa LIOK

"BnusHue pa3nnyHbIX (aKTOPOB Ha

https://m.edsoo.ru/lfacaldl
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CKOPOCTh XUMHUUYECKON PEaKIInH'"

OO6patumMbie 1 HEOOpATHMBbIE PEAKIINU.

bu6nuoreka [IOK

27
XHUMHYECKOE paBHOBECUE https://m.eds00.ru/30952f9b
[paktuyeckas padora Ne 2 o Teme
28 "BnusiHue pa3nudHbIX GaKTOPOB HA bubamorera LIOK
P P N https://m.edsoo.ru/3bf34e17
TOJIOKEHHUE XMMHUYECKOTO PAaBHOBECHS
DNEKTPOIUTHYECKAS JUCCOITAAITHS.
29 CuiibHBIE U CITa0BIE DIIEKTPOINUTEI bubmorexa HOK
p ' https://m.eds00.ru/5f766hdf
CremneHs QUCCOLUALINT
Honnoe npoussenenue Boasl. Cpena
30 BOJHBIX :CTBO (I)IB Bono Ho HI:IITI;I " bubmmorexa [OK
A p POB. BOAOPOA https://m.eds00.ru/3966ca89
nokasatens (PH) pactBopa
I'maponus coneit. Peakiuuy,
31 MPOTEKAIOIINE B PACTBOpPaxX bubmiorexa [OK
p P p https://m.edsoo.ru/09d5a9bd
ANEKTPOJIUTOB
IIpaxktrnueckast padora Ne 3 mo teme
32 ")?I/IMI/ILIGCKI/IC peaK WU B pacTBOpax bubmorexa [OK
p t P P https://m.edsoo.ru/2e3daeb0
IIEKTPOJIUTOB
OKHUCINTETBHO-BOCCTAHOBUTEILHEIE
33 eaknuu. BaxxHelimme OKUCIUTETN U bubmmorexa [OK
p ' https://m.edso0.ru/56226060
BOCCTAaHOBUTEIH
34 MeTto/ 371eKTPOHHOTO (3JIEKTOHHO- bu6muoteka [IOK
HOHHOTO0) OayaHca https://m.edsoo.ru/fb691387
35 DIEKTPOJIN3 PaCTBOPOB U PACIIaBOB bubnmoreka [JOK
BEILIECTB https://m.edsoo.ru/93fb97d2
36 Pemenue 3amay pa3InUHbBIX THIIOB bubmorexa [IOK
A&t p https://m.edso0.ru/5a859d16
37 Pemrenue 3aau pa3nu4HbIX TUIIOB bubnmoreka [JOK
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https://m.edsoo.ru/5afa265d

38 CucremaTu3zaiys U 0000IICHIE 3HAHUN bubnmoreka [JOK
1o TemMe "XHUMHYECKUe peaKiuu' https://m.edsoo.ru/c161eb85

39 KonrponsHas pabota o teme bubmmorexa [LIOK
"XuMuueckue peakiuu’ https://m.edso0.ru/a8a0a930
[TonokeHre HEMETAIIIOB B
[lepuoanueckoit cucreMe XMMHUYECKHX

40 3nepMeIfTOB 1. 1. Menneneesa u bubmmorexa LIOK

T A https://m.edsoo.ru/8ca2dcad
OCOOCHHOCTH CTPOCHUS UX aTOMOB.
®u3nYECKUe CBOMCTBA HEMETAIIOB
AJOTpONHs HEMETAIUIOB (Ha IpUMeEpe
41 KHCJIO po a, cepsl, hocdo (a 1 i bubamorexa [OK
PONd, CEPEL, P https://m.edsoo.ru/ef92c91c
yriaeposa)

42 Bonopona: nonyuenue, pusndeckue u bubnnoreka [IOK
XUMUYECKHE CBOMCTBA. ['mapubl https://m.eds00.ru/0aa8f613
["anmoreHbl: HaXOXAEHUE B MPUPOJE,

43 CIOCOOBI MOTYYEHHS (bI/I3I/I‘{Ie)CII()I/Ie U bubamorexa [IOK

yi o https://m.edso00.ru/4e223795
XUMHAYECKHE CBOWCTBA
lNanorenoBonopoasl. Baxuenmme
44 KUCJIOPOJICOAEDKAIINE COSTUHECHUS Bubmrorexa ITOK
p p https://m.edso00.ru/6b3255e6
TaJIOTeHOB
JlaGopaTopHbIe ¥ IPOMBIIIICHHBIE

45 CIOCOOBI TIOJTYYEHHUS TaJIOTEHOB. bubmuorexa [[OK
[IpuMmeHeHne rajnoreHoB U ux https://m.edsoo.ru/6971aca4
COEMHEHUI
Ipaktuyeckas padora Ne 4. Pemenue

bub6mmoreka [IOK
46 HKCIEPUMEHTAIBHBIX 3371a4 110 TeMe

"Tanoreusr”

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



https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd

Kucnopona: naboparopusie u
IMPOMBIIIJICHHBIC CHOCOGBI MOJIY4CHHUA,

bu6nmmoreka [IOK

47
(hU3nYeCKre U XMMUYECKHE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O3oH. [IpumeHnenune kuciopoaa u 030Ha

bubmuorexa [IOK

48 0)

KCHIBL HTICPORCHIRT https://m.edso00.ru/5¢8816a0

49 Pemenue 3aga4 pa3InyHbIX THIIOB bubmorera [JOK

A&t p https://m.eds00.ru/2b6d8bab
Cepa: HaXOXJICHUE B IIPUPOJE,
50 CH(I))CO6LI TTOJTYYCHHS (;I/BII)/I‘ECKI/IC u bubamorexa [OK
yi s https://m.edsoo.ru/46afael6
XUMUYECKHE CBOMCTBA
bu6mmoreka [IOK
51 CepoBoaopo, ¢
POBOAOPOZL, CYILRU LI https://m.eds00.ru/7¢875999
Kucaopoxaconepskamme coe JTHHEHUS
52 cephl gcoﬁeHHIZ)CTI/I CBOWCTB CEPHOM bubmorera [JOK
PPl P https://m.edso0.ru/8cfa2548
KHCJIOTBI
[IpaxkTrueckas padora Ne 5. Pemenue

53 9KCIIEPUMEHTAILHEIX 33/1a4 110 TEME bubmorexa HOK

N P . . https://m.edsoo.ru/O0afb05e4
Cepa u e€ coenHEeHUs
A3BOT: Hax0XKJI€HUE B MPUPOJE,

54 CIOCOOBI MONTydeHus1, (GPU3NIECKUE U bubnmoreka [JOK
XUMHUYECKHE CBOMCTBA. AMMHUAK, https://m.edsoo.ru/badd2255
HUTPHUJIBI
Kucnopoacoaepxaiiue coeTuHEHUS

55 asora I())(i)6e}1H1-II)OCTI/I CBoﬁciIB a30THOM bubmorexa LOK

' https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 [Ipumenenure a30Ta U €ro CoeANHEHUH. bubnuorexa [IOK

A30THBIE Y1OOpEeHHS

https://m.edso0.ru/129f5059
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®ocdop: HaxOKIEHUE B IPUPOJIE,
COCOOBI OMy4eHUs, prU3nUecKue u

bu6nmmoreka [IOK

57
xumuueckue cBoiicrBa. @ocduabl u https://m.edsoo.ru/9a6b43ec
dhochun
Oxkcunsl dpocdopa,

58 (bocq)ﬂo c(})) e(bmi ne kucinotel. Conu bubamorera LIOK

p Iu[ prratt ' https://m.edsoo.ru/c7a2d429
dhochopHOI KUCTOTHI

59 [Tpumenenue dhocdopa u ero bubnunoreka [IOK
coequaennit. @ochopHbie ynodpeHus https://m.edsoo.ru/a218070a
[paktuyeckas padora Ne 6. Pemenue

60 IKCIEPUMEHTAIBHBIX 3a]1a4 110 TeMe bubmmorexa [JOK
N P N https://m.edsoo.ru/8175ac3f

A30T u pochop 1 UX COeTUHEHUS
VYraepo1: HaxoXAeHUe B IPUPOJIE,

61 aJIOTPONHbIE MOU(DUKALINY; bubnnoreka [IOK
¢bu3nyuecKre U XUMHUYECKUE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MpUMEHEHNE
Okcup yriepoaa(ll), okcun

62 nepona(lV), yronbHas Kuciaora u eé bubamorexa [JOK
yIuep 't https://m.edsoo.ru/dba58adf
conu

63 Pemenwue 3a1a4 pa3mnIHBIX THIIOB bubmorexa LIOK

Aatp https://m.eds00.ru/6029b609
Kpemuuii: Haxo)XIieHHUE B IPUPOJIE,
64 cr?oco6r>1 ot eli[m[ (bnmzefmfe u brbmrorexa LIOK
i L https://m.edso00.ru/143558ab
XUMHYECKHE CBOMCTBA

65 Oxcun kpemuus(1V), kpemHueBas bubnmoreka [JOK
KHCJIOTA, CUJIMKATHI https://m.edsoo0.ru/3170e7bl
I bu6nuoreka LIOK

pPUMEHEHHUE KPEMHHUSI U €TO

66 https://m.edso0.ru/393cdac0

coequueHni. CTekyo, ero mojay4eHue,

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



https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb

BUJBI CTCKJIa

67 Perenne 3a1a4 pa3iMnyHbIX THIIOB bubmorexa [IOK
Aatp https://m.eds00.ru/b624801
68 CucremaTu3ais u 0000IICHIE 3HAHUN bubnmoreka [JOK
o teme "Hemeranasr" https://m.edso0.ru/6e864db5
69 KonTponbhas pabota no teme bubnmoreka [JOK
"Hemerauisr" https://m.edsoo.ru/d0484c76
20 AHaJIU3 pe3yabTaTOB KOHTPOJIBHOM bubnunoreka [IOK
paboThI, KOPPEKIIHSI OIIHOOK https://m.edsoo.ru/2b7e9510
[TonoxeHue METAIIOB B
[lepuoanyeckoi cucTeMe XUMAYECKUX
71 3nepMeIfTOB OC00EHHOCTH CTPOECHUS bubmorexa HOK
' p https://m.eds00.ru/9839c16¢c
AJIEKTPOHHBIX 000JI0YEK ATOMOB
METAJUIOB
OO6mue ¢puznueckue CBOMCTBA
72 MeTauioB. [IppuMeHeHe METAILIOB B bubmiorexa [OK
- P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CrmutaBsl MetamioB. Kopposust bubmuorexa [IOK
METAJLIIOB https://m.edsoo.ru/42b872e3
74 Pemrenue 3agad pa3iInyHbLIX TUIIOB bubmorexa HOK
AT p https://m.edsoo.ru/e3de37b6
OIEKTPOXUMHYECKUN DI HanpsLKCHUU
75 MeTaJIJII)OB Oo61ue cnoiolém n(f)n €HUS bubmmorexa LOK
- ot ya https://m.edsoo.ru/94eb377a
METAILIOB
OOm1as xapakTepucTika MetaioB |A-
76 rpynnsl [leprogndeckoit cuctemsl bu6muoteka [IOK

XUMHYECKUX 3JeMeHTOB. HaTpuii u
Kalluii: moiaydeHue, Gusndeckue u

https://m.edsoo.ru/e12c26b3
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XHUMHUYCCKUC CBOfICTBa, IMPUMCHCHUC
IIPOCTHIX BEIICCTB U UX COC,I[I/IHGHI/Iﬁ

O6mas xapakrepuctuka MetayioB [1A-
rpymbl [lepruoanueckoit cucTeMbl
XMMHYECKHUX 3JIEMEHTOB. Maruui u

bubmuorexa [IOK

" KaJIbIMI: TIOTydeHue, (PU3NYECKHE U https://m.edso00.ru/7c3e49c0
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEHIECTB U UX COEAUHEHUN

78 JKécTtkoCcTh BOJIBI M CIIOCOOBI €6 bubmuorexa [IOK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9

79 AJFOMUHUI: TTOTy4eHHe, QU3HIECKUC U bubnuorexa [IOK
XMMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edso0.ru/0e79b266
AmMdoTepHbIe CBOMCTBA OKCHIA U

80 TUAPOKCHUJIA ATTFOMUHMUA, bu6mmoreka [IOK
TUAPOKCOKOMIUIEKCHI aTFOMUHHUS, UX https://m.edso0o.ru/5d12d318
MIPUMEHEHHE

81 Pemenue 3amay pa3auvHBIX THIIOB
[IpaxkTrueckas padora Ne 7. Pemenue

82 SKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe bubmmorexa [IOK
N " https://m.edsoo.ru/27a4af43

MeTasl TIIaBHBIX TOATPYIIT

OO01mas xapakTepucTUKa METaIOB

83 no6ouHbIX oarpym (b-rpyrmm) bu6mmoreka [IOK
[Teproauueckoit CUCTEMBbI XUMUYECKHUX https://m.eds00.ru/610d7431
3JIEMEHTOB
du3znueckre 1 XMMUYECKHE CBOMCTBA

84 XpoMa U €ro COeIMHEeHUH, NX Bubnmorexa [IOK

https://m.edso00.ru/9911bef3

MIPUMEHEHHE

85 Baxueliue coeiHEHUs1 Maprasiia. bubnmoreka [JOK
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[Tepmanranar kainus, ero
OKHCJIIUTENILHEIE CBOIICTBA

https://m.edso00.ru/039d69c8

dusnueckre 1 XUMUYECKHUE CBOMCTBA

86 J)KeJie3a U ero coequueHuil. [lomydenue buGmuorexa [OK
' v https://m.edso0.ru/1b7f8741
Y IPUMEHEHHUE CIIJIaBOB XKeJe3a
DuU3nYEeCKUe U XUMUUYECKHUE CBOMCTBA
87 MeIU U €€ COCTMHCHHH, UX bubmorexa LIOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHHE
DOuU3nYEeCKUe U XUMUYECKHE CBOMCTBA
88 LIMHKA U €70 COEANHEHUH, UX bubnuoreka [IOK
npuMeHeHue. [ 'uIpoKCOKOMIIIEKCHI https://m.edsoo.ru/b1f2beal
IIMHKA
[paktuyeckas padora Ne 8. Pemenue
89 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubmmorexa LIOK
. P N https://m.edsoo.ru/a6e352ea
MeTtannsl TOOOYHBIX TOATPYIIT
90 Pemrenue 3a1a4u pa3inyHbIX THIIOB bubmorexa HOK
p https://m.edsoo.ru/a8b83d83
O6o001eHrne U cucTeMaTu3aIus
91 HM3Y4EHHOTO MaTepuala Mo TemMe bubmorexa OK
N Y4 N P https://m.edso0.ru/e91fe975
MeTtanmnbl
92 KonTponbhas pabora no teme bubnuorexa [IOK
"Mertamibr" https://m.edsoo.ru/83f63ea3
AHanu3 pe3ynbTaTOB KOHTPOJIBHOMN bu6muoteka [IOK
93
paboThI, KOPPEKIUS OIIMOOK https://m.edsoo.ru/9ebff2fd
Poabs xumum B oOecriedeHun
94 YCTOMYMBOTrO pa3BUTHA YEJIOBEUECTBA. bubmuorexa [[OK

[ToHsiTHE O HAYIHBIX METOIAX
HUCCIIENOBAHUS BEIIECTB

https://m.edso0.ru/080fe1f0
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HaquHe MMPUHIMIIBI OpraHru3anunu

95 XUMHUYECKOIO TPOU3BO/ICTBA. 1 bubnuoreka LIOK
[IpomblnieHHBIE CIOCOOBI MOTYYEHUS https://m.edsoo.ru/2e45a44f
BOKHEHIINX BEILIECTB
XHUMHYECKOE 3arps3HCHUE

96 OKPYXKAIOIEH cpeibl U ero 1 bubmorexa LIOK

Py P https://m.edso0.ru/9f11bf51
MTOCJICICTBHS

97 XUMHS U 3JT0POBbE YETOBEKA. 1 bubnunoreka [IOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edso0.ru/a6552721

98 Xumust nmuiiu. Pojib xumuu B 1 bu6mmoteka [IOK
o0ecreueHny NMUIeBO 0e30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2

99 KocMmernueckue u napproMepHbie 1 bubnunoreka [IOK
cpeactsa. beiToBas XuMust https://m.edsoo.ru/da42d5a9
X¥MHS B CTPOUTENBCTBE. BaxkHenmme

100 CTPOUTEILHBIC U KOHCTPYKITMOHHBIC 1 bubmorera [JOK

p PYK https://m.edso00.ru/61e69003
MaTrepuabl
XuMHSI B CEIILCKOM XO3SIHCTRBE.
101 Opranvyeckue U MUHEpaIbHbIC 1 bubmorera [JOK
P p https://m.edsoo.ru/fd39587d
ynobpenus

102 Cucremaru3zanus 1 0000IIeHNE 3HAHUHA 1 bu6mmoreka [IOK

10 TEME https://m.edsoo.ru/db979c70
OBHIEE KOJIMYECTBO HACOB I10 102

I[TPOTPAMME
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11 KJIACC

KounvecTBO yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabhusbie | IlpakTuyeckue
n/n Bcero u3yueHusi | oOpa3oBaTeJbHbIE
padoThI padoTbI
pecypcsbl
1 Atom. CocTaB aTOMHBIX SJIED. 1 bubmuorexa [JOK
XuMu4ecKui ameMeHT. M30Tombl 04.09.2024 | https://m.edsoo.ru/7f41a636
5 CtpoeHue IeKTPOHHBIX 000104YeK 1 bubmmoreka [JOK
aTOMOB, KBAHTOBBIE YHCIIA 05.09.2024 | https://m.edsoo.ru/7f41a636
Knaccudukanmss xumMmuueckux bubmmoreka [JOK
3 1
3JIEeMEHTOB (S-, p-, d-, f-3;emMeHThI) 06.09.2024 | https://m.edsoo.ru/7f41a636
4 Pacrnipenenenue 3nekTpoHOB 110 1 bubmmoreka [IOK
ATOMHBIM OpOUTAIISIM 11.09.2024 | https://m.edsoo.ru/7f41a636
DneKTpOHHbIE KOH(PUTYpaIIMi aTOMOB
5 BJ'IeMeIliTOB B OCHO]ZII)-ION}III;I ) 1 bubmorera [JOK
3 12.09.2024 | https://m.edsoo.ru/7f41a636
BO30YXJIEHHOM COCTOSTHUU
6 DIeKTPOHHbIE KOH(UTYpaAIIUU HOHOB. 1 bubnuorexa [JOK
DIIEKTPOOTPUIIATEIIBHOCTh 13.09.2024 | https://m.edso0.ru/7f41a636
Ilepuonueckuii 3aK0H U
[Tepronuyeckas cucTeMa XUMUYECKUX
7 anemenToB J[. . MenaeneeBa, CBSI3b C 1 bubmmorexa OK
N UH ' 18.09.2024 | https://m.edsoo.ru/7f41a636
COBPEMEHHOM TeOpHEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
8 XUMUYECKUX DJIEMEHTOB B 00pa3yeMbIX 1 bubnmnorexa [JOK
MU TIPOCTHIX M CJIOXHBIX BEIIECTB I10 19.09.2024 | https://m.edsoo.ru/7f41a636
TpYIIaM U epruoaam
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Cucrematusanus 1 00001eHUe 3HAHUN

bub6mmoreka [IOK

? 0 TeMe 20.09.2024 | https://m.edsoo.ru/7f41a636
Bunpl xumudeckoil cBs3u. MexaHu3MEbI

10 00pa3oBaHusl KOBAJICHTHOM CBSI3U. bubmmoreka [JOK
Bonopoanas cBsi3b. 25.09.2024 | https://m.edsoo.ru/7f41a636
MeKMOJIeKYAIpHbIE B3aUMOACHCTBUS
BaneHTHOCTD U BajeHTHBIE

1 BO3MOKHOCTH aToMOB. CBsI3b bubmmoreka [JOK
AJIEKTPOHHOU CTPYKTYPBI MOJICKYI C UX 26.09.2024 | https://m.edsoo.ru/7f41a636
FEOMETPHUYECKUM CTPOCHUEM

12 [IpencraBneHus: 0 KOMIUIEKCHBIX bubnuoreka [JOK
COCAMHEHUSX . COCTaB M HOMEHKJIATypa 27.09.2024 | https://m.edsoo.ru/7f41a636
BemectBa MoneKynsipHOTO U

13 HEMOJIEKYJISIPHOTO CTpOeHHUs. THurbl bubnuoreka [IOK
KPUCTAITINYECKHUX PELIETOK U CBOMCTBA 02.10.2024 | https://m.edsoo.ru/7f41a636
BEIIECTB
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.

14 Hpe,HCTaBneII[{He opxonnommmx bubmmorera [TOK

03.10.2024 | https://m.edsoo.ru/7f41a636

pacTBopax
HctuHHbIC pacTBOPHI: HACKIMICHHBIC U

15 HEHACBHIIIIEHHBIE, PACTBOPUMOCTD. bubmmorexa [TOK

04.10.2024 | https://m.edsoo.ru/7f41a636

Kpucramnoruaparst

16 CriocoObI BRIpaKEHUST KOHIICHTPAITUU bubnnorexa [JOK
pacTBOpOB 09.10.2024 | https://m.edsoo.ru/7f41a636
Pemenue 3a1a4 ¢ UCIOJIB30BaHHEM

17 MOHATHH "'MaccoBasi 10JIs bu6nuoreka [JOK
pacTBOpEHHOTO BelecTBa', "MOJIsIpHast 10.10.2024 | https://m.edsoo.ru/7f41a636

KOHIEHTparus"
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18 Krnaccudukanus 1 HOMEHKIAaTypa bubnnorexka HOK
HEOPraHMYECKHX BEIIECTB 11.10.2024 | https://m.edsoo.ru/7f41a636
Cucremaruzanus 1 00001IeHUe 3SHAHUH bubmmoreka [JOK

19
0 TeMe 16.10.2024 | https://m.edsoo.ru/7f41a636
KontponrHnas pabota no remam
"Ctpoenue aroma. [leproanueckuii

20 3akoH u [lepuonuyeckas cucrema bubmmoreka [JOK
XUMUYECKUX dyeMeHToB /1. U. 17.10.2024 | https://m.edsoo.ru/7f41a636
MenneneeBa”, "CrpoeHue BelecTna.

MHuoroo0pa3ue BemiecTs”
Knaccudukanus XuMUYECKUX peakluit
B HEOPraHMYECKON M OpraHnvyecKon

91 XUMHH. 3aKOH COXPaHEHHS MacChl
BEIIIECTB; 3aKOH COXpPAaHEHUS U 18.10.2024
MPEeBpAICHUS SHEPTUH TIPH
XUMHYECKHX PEaAKIIHIX
TemnoBble 3¢ (HeKThl XUMUYECKUX

22 eakmi. TepMoOXuMHuyecKue bubmorexa LHOK
P P 23.10.2024 | https://m.edso00.ru/7f41a636
ypaBHEHUS
Berurcnenus o ypaBHEHUSIM

23 XUMHUYECKUX peaklui u brbmmorexa [TOK

24.10.2024 | https://m.edsoo.ru/7f41a636
TEPMOXUMHUYCCKHM YPABHCHUSIM
CKOpOCTh XUMHUUYECKOHN peaKinu, e
24 3aBHCHUMOCTB OT PA3JIMYHBIX (PAKTOPOB bubmmorexa LIOK
' 25.10.2024 | https://m.edsoo.ru/7f41a636
Karanu3 u karanuzaropsl
25 ['oMoreHHbIe U TeTepOreHHbIE PEAKITNN bubmorexa HOK
p P 06.11.2024 | https://m.edsoo.ru/7f41a636
26 [IpaxTtuueckas padota Ne 1 mo tTeme Bubmrorexa LIOK

https://m.edsoo.ru/7f41a636
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"BnusHUE pa3IUYHBIX (GaKTOPOB HA
CKOPOCTh XUMHYECKOU PEaKIiH

07.11.2024

OO6parumbie 1 HEOOpATUMBIE PEAKIIHU.

bubmunoreka [JOK

27
XHUMHYECKOE paBHOBECHE 08.11.2024 | https://m.edsoo.ru/7f41a636
[Tpaktruueckas padota Ne 2 o Teme
28 "Bnusaue pa3nuuHbIX pakTopoB HA bubmmorexa [JOK
" 13.11.2024 | https://m.edsoo.ru/7f41a636
MOJIOXKEHHE XUMUYIECKOTO PaBHOBECHS
DNEKTPOIUTHIECKAs TUCCOLIUAIIUS.
29 CHJH,Hl;e U ciabbie BfI[eKT (I)lnnfm bubmmorexa [IOK
p ' 14.11.2024 | https://m.edsoo.ru/7f41a636
CreneHp Auccouuanuu
Honnoe npousseneHue Bosl. Cpena
30 BOJTHBIX %IJ.)CTBO OﬂB Bono ﬂo Hmpﬁ " bubmmorexa LIOK
g P POB. BOAOPOA 15.11.2024 | https://m.edsoo.ru/7f41a636
nokasatens (PH) pactBopa
I'mapomus coneii. Peakuuuy,
31 MPOTEKAIOIIHUE B pacTBOpax brbmmorexa [OK
P P P 20.11.2024 | https://m.edsoo.ru/7f41a636
ANEKTPOIUTOB
[IpakTrnueckast pabora Ne 3 o teme
32 "XUMHUECKUE PEaKIINU B PacTBOPax bubnuorexa LOK
o 21.11.2024 | https://m.edso00.ru/7f41a636
AIIEKTPOJIUTOB
OKHCINTENEHO-BOCCTAHOBUTEIBHBIC
33 eakIui. Baxxuenimne oKUCINTEIA U bubmiorexa LIOK
p ' 22.11.2024 | https://m.edsoo.ru/7f41a636
BOCCTaHOBUTEITH
Merto/1 37eKTPOHHOTO (3JIEKTOHHO- bubnuoreka [IOK
34
MOHHOTO) OanaHca 27.11.2024 | https://m.edsoo.ru/7f41a636
DNEKTPOJIN3 PaCTBOPOB U PACILIIaBOB bubmuoteka [{JOK
35
BEILIECTB 28.11.2024 | https://m.edsoo.ru/7f41a636
36 Pemrenue 3a1a4 pa3nuyHbIX TUIIOB bubmorexa HOK
29.11.2024 | https://m.edsoo.ru/7f41a636
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bub6mmoreka [IOK

37 Pemmenue
HHICHHE SUAaT PASITHTHBIX THIIOB 04.12.2024 | https://m.edsoo.ru/7f41a636

38 Cucremaruzanus 1 00001IeHUe 3SHAHUH bubmmoreka [JOK
1o TemMe ""XuMHYEeCKue peakuu' 05.12.2024 | https://m.edsoo.ru/7f41a636

39 KontposarHnas pabora o teme bubnuoreka [IOK
"Xumuueckue peakuuu"” 06.12.2024 | https://m.edsoo.ru/7f41a636
[TonoxkeHre HEMETAIJIOB B
[Tepuomudeckoil cucTeMe XUMUIECKIX

40 snemenToB /. 1. MenneneeBa u Bubmorexa ITOK

T 11.12.2024 | https://m.edsoo.ru/7f41a636
OCOOCHHOCTH CTPOCHHS X aTOMOB.
Du3nyecKue CBOMCTBA HEMETAIIIOB
ANoTpomnusi HEeMeTauioB (Ha mpumepe
41 KHCJIO po a, cepsl, dpocdo (a u . bubmmorexa LIOK
POAa, Cephl, p 12.12.2024 | https://m.edsoo.ru/7f41a636
yriepoza)

42 Bonopon: nonyuenue, pusnyeckue u bubnnorexka [JOK
XUMUYECKHE CBOMCTBA. [ uapu bt 13.12.2024 | https://m.edsoo.ru/7f41a636
laymorensl: HaXOXKIEHUE B TIPUPOJIEL,

43 CHOCOOBI TOTydeHUsl, GU3NIECKHE brbmmorexa LOK

¥ L 18.12.2024 | https://m.edsoo.ru/7f41a636
XUMHYECKHEe CBOMCTBA
I"aorenoBoiopoael. Baxkueiiiue
44 KHUCJIOPOJICOJIEPKAITUE COSTUHECHUS bubmmorexa [TOK
19.12.2024 | https://m.edso0.ru/7f41a636
TaJIOTEHOB
JlabopaTopHbIe U IPOMBIIIITICHHBIC

45 CrocoObI MOJTy4EHHUS TaJIOTEHOB. bubmuotexa [JOK
[IpyMeHeHre TaJoreHoB U UX 20.12.2024 | https://m.edsoo.ru/7f41a636
COoeqUHEHNN

16 [IpaxTuueckas padota Ne 4. Pemenue bubmunoreka IIOK
IKCIIEPUMEHTAJILHBIX 33124 110 TeMe 25.12.2024 | https://m.edsoo.ru/7f41a636
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"Tanorenst”

Kucnopona: naboparopusie u
MIPOMBIILJICHHBIE CIIOCOOBI IOTYYCHHUS,

bubmuorexa [JOK

47 I )
(H3UICCKHC 1 XUMHYECKHE CROHCTBA 26.12.2024 | https://m.edsoo.ru/7f41a636
O30H. [IpuMenenue kucaopoia u
030HAa
bubmuoreka [JOK
48 O
KCHIBL I ICpOKCHIbT 27.12.2024 | https://m.edsoo.ru/7f41a636
49 Pemenue 3a1a4 pa3nuIHBIX TUIIOB Bubmzorexa LIOK
09.01.2025 | https://m.edsoo.ru/7f41a636
Cepa: )
50 | cnocods nanyscrns, Guaeokic BuGmorera LIOK
i o 10.01.2025 | https://m.edsoo.ru/7f41a636
XUMHAYECKHAE CBOMCTBA
bu6nuoreka [JOK
51 CepoBoIopos, ¢
POBOZIOPOJ, CYIbGHEI 15.01.2025 | https://m.edsoo.ru/7f41a636
Kucmopoaconepskaiie coe JMHEHNS
52 CEpPEI gcﬂo6eiH€>CT;1u CBOI\/'ICTIIIB CEepHOI Bubmorexa ITOK
bl P 16.01.2025 |  https://m.edso0.ru/7f41a636
KHCJIOTHI
IIpa eckag padbora Ne 5. Pertenne

53 BKIZ:HI;TI:;VICETZHI;HH; 3a71a4 110 Ife;: bubnmorexa LIOK

. P . f[ 17.01.2025 | https://m.edso0.ru/7f41a636
Cepa u €€ coequHeHUs
A3OT: HaX0XJEHUE B IPUPOJIE,

54 CIOCOOBI OMyYeHHSI, PUINIECKUE U bubnmnorexa [JOK
XUMHYECKHE CBOMICTBA. AMMUAK, 22.01.2025 | https://m.edsoo.ru/7f41a636
HUTPUJIBI
K ST

55 | a0t Ocobemmtocts caofiors ool BuGnmorexa [OK

' 24.01.2025 | https://m.edsoo.ru/7f41a636

KHCJIOThI
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[IpumeHeHue a30Ta U €ro COEAMHEHUN.

bub6mmoreka [IOK

56
A3OTHBIC YI0OpCHUS 29.01.2025 | https://m.eds0o.ru/7f41a636
dochop: HAXOKICHUE B IPHPOJIE,

57 CIIOCOOBI TIOyYCHHUS, PUINICCKUE U bubmmoreka [JOK
XUMU4ecKkue cBoicTBa. Dochuibl u 30.01.2025 | https://m.edsoo.ru/7f41a636
dbochun
Oxkcuppl pocdopa,

58 (1)00(1)]:) c((l))zle q)mgmne kucioTel. Conu buGnuorexa LIOK

peoJED ' 05.02.2025 | https://m.edsoo.ru/7f41a636
dbochopHOH KUCTOTHI

59 [Tpumenenue dochopa u ero bubmmoreka [JOK
coenuHeHui. DochopHbie ynoOpeHHs 06.02.2025 | https://m.edsoo.ru/7f41a636
I1 6ota Ne 6. P

60 | oxencpveranuix saa o teve bitmmorera LIOK
i P g . 07.02.2025 | https://m.edsoo.ru/7f41a636

A30T 1 Qochop U uxX coenuHEHUs
VYriepoa: HaXOX/JICHHUE B PUPOJIE,

61 AJIOTPOIHBIE MOAU(DUKALNY, bubnnorexka [JOK
¢uznyecKkne 1 XuMHUYECKHE CBOMCTBA, 12.02.2025 | https://m.edsoo.ru/7f41a636
NpUMEHCHHE
Oxcun yrirepoaa(ll), oxenn

62 nepona(lV), yrogpHas kucinorta u eé brbmmorexa [OK
yrep T 13.02.2025 | https://m.edsoo.ru/7f41a636
coJu

63 Pemenue 3a1a4 pa3muIHBIX THIIOB bubmmorexa OK

p 14.02.2025 | https://m.eds00.ru/7f41a636
KpemHuii: HaXx0X/JIeHHUE B IPUPOJIE,
64 05000651 ToJI elfm (1)H3ngefque u bubmmorexa [TOK
¥ o 19.02.2025 | https://m.edsoo.ru/7f41a636
XMUMHUYECKHE CBOMCTBA

65 Oxcun kpemuns(1V), kpemuueBas bubnmoreka [IOK

KHCJIOTa, CUITMKATHI 20.02.2025 | https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

[IpuMeHeHne KpeMHUS U ero

66 coeauHeHui. CTEKII0, €ro MoJydeHue bubmmorexa [JOK
a ' ' yHCHHE, 21.02.2025 |  https://m.edsoo.ru/7f41a636
BU/JIbI CTEKJIA
67 Pemienue 3a1a4 pa3nudHBIX TUIIOB bubmorexa HOK
p 26.02.2025 | https://m.edsoo.ru/7f41a636
Cucremaruzanus 1 00001IeHUe 3SHAHUH bubmmoreka [JOK
68 n n
o Teme "Hemeraisr 27.02.2025 | https://m.edsoo.ru/7f41a636
KoHntposbHast paboTa o teme bubnnorexka [JOK
69 m "
Hemeramis 28.02.2025 | https://m.edsoo.ru/7f41a636
20 AHanu3 pe3ynbTaTOB KOHTPOJIbHOM bubmmoreka [JOK
paboThI, KOPPEKIIHS OIIHOOK 05.03.2025 | https://m.edsoo.ru/7f41a636
[TonoxkeHne METaNIIOB B
[Tepuoauueckoii cUCTEME XMMHYECKHUX
71 3neMeHTOB. OCOOEHHOCTH CTPOCHHS brmmorexa [OK
' P 07.03.2025 | https://m.edsoo.ru/7f41a636
AIIEKTPOHHBIX 000JI0OYEK aTOMOB
METAJIJIOB
OO6mue ¢puznueckue CBOMCTBa
72 MeTaiioB. [I[puMeHeHre MEeTaIOB B bubmorexa HOK
' 12.03.2025 | https://m.edsoo.ru/7f41a636
OBITY M TEXHUKE
CnnaBsl MetaioB. Koppo3ust bubnmnorexa [JOK
73
METAJIJIOB 13.03.2025 | https://m.edsoo.ru/7f41a636
74 Pemmenue 3aga4 pa3iInyHbIX TUIIOB bubmorexa [IOK
p 14.03.2025 | https://m.edsoo.ru/7f41a636
DIIEKTPOXUMUYECKUN PsIJi HAIIPSHKEHUN
75 MeTauioB. O0IHe crocoObl MOTyIeHUS bubmmorexa [TOK
' i 19.03.2025 | https://m.edsoo.ru/7f41a636
METAJIJIOB
76 OO6mas xapakrepucTuka metamion |1A- bubmuoteka [IOK
rpymbl [Teproaudeckoi CUCTEMBI 20.03.2025 | https://m.edsoo.ru/7f41a636
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XUMHUYECKUX NIEMEHTOB. HaTpuii u
KaJIMi: mosrydenue, pusnueckue u
XMMHMYECKHE CBOMCTBA, IPUMEHEHHE
IIPOCTBIX BEUIECTB U UX COCIUHEHUN

O6mras xapakrepuctuka metayioB |A-
rpynnsl Ileproanueckoi cuctemsl
XUMHUYECKUX AIEMEHTOB. Maruuii u

bubmuoreka [JOK

" KaJIbIIMIA: TIOJTydeHue, pu3nuecKue u 21.03.2025 | https://m.edsoo.ru/7f41a636
XMMUYECKHE CBOMCTBA, IPUMEHEHUE
IPOCTBIX BEIIECTB U UX COETUHEHUN
78 JKEcTKoCTh BOJBI M CIIOCOOBI €€ bubmmoreka [JOK
yCTpaHEHUS 26.03.2025 | https://m.edsoo.ru/7f41a636
79 ATIOMUHMI: TIOJTydeHUEe, PU3UUECKHUE U bubmmoreka [JOK
XUMHAYECKHE CBOMCTBA, PUMEHEHUE 27.03.2025 | https://m.edsoo.ru/7f41a636
AmpoTepHbIe CBOWCTBA OKCUIA U
80 TUJIPOKCUAA ATFOMUHHUS, bu6mmoreka [IOK
TUPOKCOKOMIUIEKCHI ATFOMUHUS, UX 28.03.2025 | https://m.edsoo.ru/7f41a636
pUMEHEeHHE
81 Pemenue 3a1au pa3nnyHbIX TUIIOB bubmorera [JOK
09.04.2025 | https://m.edsoo.ru/7f41a636
[TpaxkTrueckas padora Ne 7. Pemenue
82 Z-)I(pCl'IepI/IMCHTaJ'II;HBIX 3a]a4 Mo Teme Bubmiorexa LIOK
N 10.04.2025 | https:/m.edso0.ru/7f41a636
"MeTauibl TJIaBHBIX TOATPYIIT
OOm1ast XxapaKTepUCTHKA METAJIOB
83 no6ounbIx moarpymi (b-rpyrmm) bubnuoreka [IOK
[Teproauueckoil CUCTEMBI XUMUYECKUX 11.04.2025 | https://m.edsoo.ru/7f41a636
HIIEMEHTOB
84 dusnyecKkue U XUMUYECKUE CBOMCTBA Bubmrorexa LIOK

https://m.edsoo.ru/7f41a636
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XpOMa U €ro COeIMHEHUMN, UX
IIPUMEHEHUE

16.04.2025

Baxnelue coeMHeHUs Maprafia.

bubmuorexa [JOK

85 IT
ChMaHTatat Kaﬂm’u cro 17.04.2025 | https://m.edsoo.ru/7f41a636
OKHUCIINTEIbHBIE CBOMCTBA
dusnueckne n XUMHUYECKHE CBOMICTBA
86 J)Kese3a u ero coequuenunil. [omydenue buGnuorexa LIOK
' v 18.04.2025 | https://m.edsoo.ru/7f41a636
Y IPUMEHEHHE CIIaBOB JKejie3a
dusnyeckre U XUMHUYECKHAE CBOMCTBA
87 MEIU U €€ COeqUHEHNN, NX buGnuorexa LIOK
’ 23.04.2025 | https://m.edsoo.ru/7f41a636
IPUMEHEHHUE
dusnyeckre U XUMUYECKHAE CBOMCTBA
88 IIMHKA U €r0 COEOUHEHU, NX bubnuoreka [JOK
pUMEHEHHE. [ HIpOKCOKOMILIEKChI 24.04.2025 | https://m.edsoo.ru/7f41a636
LUHKA
IIpaktnueckas padora Ne 8. Pemenne
89 BKF())HG I/IMeHTaJ'II:)HI)IX 3a/1a4 110 TEME bubmorexa [TOK
p o . 25.04.2025 | https://m.edsoo.ru/7f41a636
"Mertasibl TOOOYHBIX MOATPYII
90 Pemenne 3agau pa3anyHBIX THIIOB bubmorexa LIOK
p 30.04.2025 | https://m.edsoo.ru/7f41a636
O0001eHne 1 cUcTEMAaTU3aINA
91 M3Y4YEHHOTO MaTepHuala Mo Teme brbmmorexa [TOK
Y N 07.05.2025 | https://m.edsoo.ru/7f41a636
MeTtanisl
KonTtpospHas paboTa o teme bubnuoreka [IOK
92
"Metamisl" 08.05.2025 | https://m.edsoo.ru/7f41a636
93 AHanus pe3ynbTaToB KOHTPOJIbHON bubnuoreka [IOK
paboThl, KOPPEKIIHSI OMIHOOK 14.05.2025 | https://m.edsoo.ru/7f41a636
9 Poinb xumum B oOGecrieueHumn but6mmoreka [JOK
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YCTOMUYMBOI'O pPa3BUTHUS YEIOBEYECTBA.
[TonsiTHE O HAYYHBIX METOAAX
UCCIIEI0BaHNUs BEILECTB

15.05.2025

https://m.edsoo.ru/7f41a636

HaquLIe MMPUHIMIIBI OPpraHrnu3alun

95 XUMHUYECKOTO POU3BO/ICTBA. 1 bubmmoreka [JOK
[TpombliieHHbIE CIOCOOBI MOTY4YEeHUS 16.05.2025 | https://m.edsoo.ru/7f41a636
BOKHEHUIIIMX BEIIECTB

o6 XI/IMI/I‘-IGCKOGU 3arps3HEHUe . BuGmorexa LOK
OKPYHQIOMCH CPEIBT H €ro 21.05.2025 | https://m.edsoo.ru/7f41a636
MOCJICICTBUS

97 XUMHUS U 3I0pPOBBE UEIOBEKA. 1 bubmmoreka [IOK
JlekapCTBEHHBIE CPENICTBA 21.05.2025 | https://m.edsoo.ru/7f41a636

98 Xumus muny. Ponns xumun B 1 bubmuorexa [JOK
o0ecleyeHnH MUIIEBOM 0€30IIaCHOCTH 22.05.2025 | https://m.edsoo.ru/7f41a636

99 Kocmernueckue u napdroMepHbie 1 bubnuorexa [JOK
cpencTBa. beiToBas XuMus 22.05.2025 | https://m.edsoo.ru/7f41a636

100 XHUMHS B CTPOUTEIIBCTBE. BamHei:IJ;He . BuGmorexa LOK
CTPOUTEIILIHE 1 KOHCTPYKIMOH 23.05.2025 | https://m.edsoo.ru/7f41a636
MaTepUabl

praui p 23.05.2025 | https://m.edsoo.ru/7f41a636
ynoopeHus

102 Cucremarusanusa 1 000011eHe 3HAHUI 1 bu6nuoreka [JOK
[0 TEME 23.05.2025 | https://m.edsoo.ru/7f41a636

OBILIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME
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6. YueGHO-MeTOMHYECKOE OfecTieYeHne

Knacc | Ne yuebnuxa ¢ | Ilpeomem Asmopvl yuebHuka H3z0amenvbcmeso
@I1 yuebnuros
10 1135211 Xumust lNabpuensu O.C. Mockaa.
KJ1acc «[IpocBemienue»
11 1135212
KJ1acc
487. 1.3.4.2. Xumus (y4eOHbIN TpemeT)
OIr'AOY AIIO Ho 15
Xumus 10 Ypoku no yuebHOMYy "Akanemus [Ipukas IIpukas WIOHS
488. | 134.2.1. KJ1acc npeaMery "Xumus" MuHnpocserieHus 10 Ne 413 Ne 371 Her | Her | Her 2028
Poccun" roja
OI'AOY IO Ho 15
Xnmus 11 VYpoku o yueOHOMy "Akanemus [Ipukas IIpukas WIOHS
489. | 134.2.2. KJ1acc npeaMery "Xumus" MuHnpocserieHus 1 Ne 413 Ne 371 Her | Her | Her 2028
Poccnn” roma
O0P " cnam EI'D.
A cnam EID. Cpennee obuiee
Xumus 00pa3oBaHHeE. Jo 27
(Monynb 1o Y4eOHbIi MOAYIIb TIO AO UzpareasctBo | 10- [Ipuka3 HIOJIA
490. 1 13423, peIeH o pemenuio TpyaHBIX | "TIpocsemenme” | 11 | Ne413 Her | Eere | Her | 5557
TPYIAHBIX 3aJjaHul 10 yueOHOMY roxa
3a/1a4) npeamerty "Xumus'".
10-11 xnaccet". AO
N3narenscTBO
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"IIpocBenienue"
90P "Jlomamnaue
3ananus. Cpennee Ho 27
491 13424 Ii(;MzEJ;;e obmee obpazoBaHuUeE. AQO UzparensctBo | 10- [Tpukas Her | Her | Her WO
N XI:/IMHH' Xumusa", 10-11 knacc, "[Ipocsemienue" 11 Ne 413 2027
AO N3parensCcTBO rozga
"[Ipocsenienue"
P}ggﬁ;ﬁ)p Tpenaxep "Obnako Ho 27
492 13425 S—— 3HaHu". Xumus. 10 000 "®uzukoH 10 IIpukas Her | Bems | Her | M0
I o 1'0 kiace, OO0 "duszukon JIao" Ne 413 2027
Knac;: JIao" roaa
"l:']z)eé{;l:;eop Tpenaxep "OOGnako Ho 27
on sHaHui". Xumus. 11 000 "dusukon [Ipukas HIOJIS
493. | 1.34.256. ;Ef;lzﬂ 1'1 kinacc, OO0 "®uszukon JIag" 1 Ne 413 Her | Ects | Her 2027
Knac'c Jlao" roja
KowmrmexkcHbIin
o0pa3oBaTeNbHBIHI
MaTepHa o XUMHH,
BKJIIOYAIOIIMI
CIICHapHUH YpOKOB, Ho 13
Xumust, 10-11 CLICHApUH U3yYCHUSA 10- TIpuxkas IIpukas HIOHS
494, | 1.3.4.2.7. CIACCE] TeM, BHIIEOYPOKI, I'AOY BO MI'T1Y 11 No 413 No 371 Her | Her | Her 2029
AIIEKTPOHHBIC yUEOHbBIE roja
IMOCOOMS U TECTEHI C
aBTOMAaTHYSCKOM
MPOBEPKOM 1JIst
HCIIOJIb30BAHUS HA
yYpOKax u
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CaMOIIOITOTOBKHU
yJanmxcs
Tpenaxep
O0P conepxut o 13
Xumust. 10 ajiﬂei?;(())}?{ife 000 "®u3pxon 10 Hpukas UIOHS
00pa3oBaTeNbHbIE J1ab Nedl3 ing
(yrmyOneHHbIH peCypChI: A

a) OIIOpHBIE
KOHCIICKTBI
(mpencTaBisOT co00it
KOHIIEHTPHUPOBAHHYIO
TEOpHIO "Ha OJTHOM
cnaiae" mo TeMam
MpeameTa);

0) caMOCTOSITEIbHBIC
paboThI (comepkar
WHTCPAKTHBHbBIE
3aJJaHus C
ABTOMATHYECKOM
IIPOBEPKOIN);

B) KOMIUIEKT
TEMaTUYEeCKHX
KOHTPOJbHBIX paboT;

') BUPTyaJbHbIC

nabopaTopHbIE
pabotsl. Coneprkanue
D0P cooTBeTCTBYET
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tpeboBanusim ®I'OC
COO u ®OII COO ¢
y4eToM QenepaabHOi
IPOrpamMMbl
BOCTIUTAHUS U
Konnemnmnuun
MIPETI0IaBaHUS XUMHH.

Ot60p 1
MOCJICZIOBATEIILHOCTD
M3YYEHUS MaTepuana

COJIepKaHUS
COOTBETCTBYIOT
dbenepanpHON paboueit
MporpaMMe OCHOBHOTO
oO1ero oopasoBaHus
npeamera "Xumus"

(yrmyOneHHbIN
YpOBEHB)
Tpenaxep
"O6nako O0P conepxut Jo 13
3HaHUH". caeayroume "
496. | 1.3.4.2.9. Xumus. 11 AIIEKTPOHHbBIE 000 H?;? HKOH 11 IJ_[\J']:ZI;? 1;[\(]2?%3 Her | Ectp | Her Igggg
Kj1acc o0Opa3oBaTeNbHbIE - B rona
(yrmyOneHHbIN pecypehl: A
YPOBEHD)

a) OIIOpHBIE
KOHCIEKTBI

(mpencraBisOT cOO0H
KOHIICHTPUPOBAHHYIO

TEOpHIO "Ha OJTHOM
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crnaite" mo remam
npeameTa);

0) caMOCTOSITCIIbHBIC
paboThI (comepkar
WHTEPAKTHBHBIC
3aJ]aHus C
aBTOMAaTUYECKOU
MIPOBEPKOI);

B) KOMILICKT
TEMaTHICCKUX
KOHTPOJIbHBIX PadoT;

T') BUPTyaJbHbIC
nabopaTopHble
paloThI; 1) BAPHAHT
KM ET'D.
Conepxanne S0P
COOTBETCTBYET
tpeboBanusim ®PI'OC
COO u ®OII COO ¢
y4eToM QenepaabHOi

IPOTPaMMBI
BOCIIUTAHUS U

Konuenummn
MIPETOIaBaHUs XUMHH.

Ot60p 1
MOCJIEI0BATENBbHOCTh
U3y4YCHUS MaTepHrasa

COZICPIKAHHS
COOTBETCTBYIOT
benepanpHOU paboueit




npeamera "Xumus"
(yriryOneHHBIH
YPOBEHB)

Hudposoii kypc

MpOrpaMMe OCHOBHOTO
obmero oopa3oBaHus

497. | 1.3.4.2.10.

KJ1accC

Hudposoit
Kypc "Xumus.
YrinyOneHHbIH
ypoBens" 10

pa3paboTaH B
COOTBETCTBUH C
denepanbHbBIMU
roCyJapCTBCHHBIMH
00pazoBaTeNbHBIMU
CTaHJapTaMH,
benepanbHBIMU
OCHOBHBIMH

00pa3oBaTeNbHBIMU
InporpamMmmamMmu U
YHHUBEPCAITbHBIM
TEMATUYCCKUM
KJIaccu(UKATOPOM ISt
UCIIOIB30BaHUS TIPU
peanu3aly 4acTu
0011e06pazoBaTeIbHON
MIPOrpaMMBl,

bopmupyemoit
y4acTHUKAMU
00pazoBaTeNbHBIX
OTHOUIIEHUH T10
npeaMery "Xumus.
YriyOneHHbIi
ypoBeHb" (CpenHee
obmee oOpazoBaHue,

yTITyOJICHHBIN

OI'AOY AI1O

"AkanemMus
MuHnpocBeneHus
Poccun"

IIpukas
10 No 413

IIpukas
Ne 371

Her | Ectp

Her

o 13

UIOHS
2029

rojaa
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YPOBEHB)

Hudposoii kypc
pa3paboTaH B
COOTBETCTBUH C
OI'AOY AITO Ho 13
denepaibHbIMU "
rocyapCTBEHHBIMH Axaiemus 11 Hpricas Hprkas Her | Ects | Her | O
MuHIpocBemeHus Ne 413 Ne 371 2029
00pazoBaTeNbHBIMU "
Poccun rojza
CTaHJapTaMH,
benepanbHBIMU
OCHOBHBIMH

Hudposoit
Kypc "Xumus.
YriyOneHHbIH
ypoBeHp" 11

KJ1acc

498. | 1.3.4.2.11.

00pa3oBaTeIbHBIMU
InporpaMmmamMu U
YHHUBEPCAIbHBIM
TEMATUYCCKUM
KIIaCCU(UKATOPOM ISt
WCIIOJIb30BaHUS TIPH
peanu3ainuu 4acTu
0011e00pazoBaTeIbHON
MPOrPaMMBlI,

dhopmupyemoit
y4acTHUKAMU
00pazoBaTeNbHBIX
OTHOUIEHUH I10
npeaMery " Xumusi.
YrnyGneHHbIN
ypoBeHb" (cpenHee
obmee oOpazoBaHue,
yTITyOJICHHBIN
YPOBECHB)
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Xumus. 10-11 kimacc.

499. | 1.3.4.2.12.

YriryOsieHHbIH

oBeHb. B DOP
Xumus. yp
npeacTaBiieHo 13
Buptyanbhbie .
MonyJiel Ha 13
nabopaTopHbIe
" aKaJeMHUYECKHX 4acoB.

B ocHoBe coaepxanuu
IIPAKTUYECKHE

paboThl

y4eOHOT0 MaTepuala

MIPEICTaBICHBI

nabopaTopHbIE
paboTHI.

[Ipennaznauen st
peanuzanuu
00s3aTeNbHOM YacTH
00111e00pa3oBaTeIbHON
MIPOrPaMMBlI,
3aKpEIUICHUS 3HAaHUH,
Pa3BUTHS HABBIKOB U
KOMITETCHIU I
IIKOJIbHUKOB U
SIBJIIETCS. YaCThIO
UH(pOpPMAIMOHHO-

o0Opa3oBaTenbHOI
cpebl
o0Opa3oBaTenbHOI
OpraHH3aInH.

[Ipennaraemprit
KOMILJIEKC
BHPTYaITbHBIX
1a00paTOPHBIX U
MPaKTUYECKUX padboT

(BJIIIP) - aT0

OI'GHY "UCPO"

11

IIpukas

IIpukas

Ne 413

Ne 371

Hert

Ectn

Her

Ho 13
UIOHS
2029
roga
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oOyuatolas cpeza,
KOTOpasi CpeJICTBAMU
KOMIIBIOTEPHOM
MHTEPAKTUBHOMN
BU3YaJIN3allUN
MO3BOJISIET
HIKOJIbHUKAM
MOJIETTUPOBATh
peanbHbIN
JKCIIEPUMEHT,
IPOBOJIUTH YUeOHBIE
HCCIIeIOBaHUSI.

Ot10 obOpazoBarenbHas
cpena, HalleJIeHHasl Ha
oOecrnieueHrne pa3BUTUS
yMeHUH
oOyyJaromerocs
CaMOCTOSITENTEHO
(bopMHpOBaTh HOBbIE
3HaHUS,
(bopMyaHMpoBaTh UIEH,

TTOHSITHUS, TUIIOTE3BI 00
00BbeKTax U SBJICHUSIX,
B TOM YHCJIC paHee He
W3BECTHBIX,
OCO3HAaBaTh JEPUIUTHI
COOCTBEHHBIX 3HAHUI
1 KOMIICTCHTHOCTEH,
TJTAHUPOBATH CBOE
pa3BUTHE







