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MNOSACHUTEJIBHAS 3AITUCKA

Pabouas nmporpamma 1o XuMHH Ha ypoBHE CpeJHero oouiero oopazoBanus padpadborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «OG
obpazoBannu B Poccuiickoit deneparnumny», TpeOOBaHM K pe3ysibTaTaM OCBOCHHS (pemepaabHO 00pa30BaTeIbHON MPOrpaMMbl CpEeTHEr0 00IIero oopa3oBaHu
(®OIT COO), mpencraBieHHbIx B DenepaibHOM rocynapcTBEeHHOM oOpasoBaTenbHoM cranaapre COO, ¢ yuérom Konnenuuum npemnogaBaHusi y4eOHOTO
npenMera «XuMus» B o0pa3oBaTellbHbIX opranuzanusx Poccuiickoit denepannu, peanus3yroldXx OCHOBHbIE O0pa3oBaTelbHBbIE MPOTpaMMbl, U OCHOBHBI
nosiokeHni «Ctpareruu pa3sutus Bocnuranus B Poccuiickoin @enepanyu Ha nepuon a0 2025 roga» (Pacnopspkenune IlpasurensctBa PO ot 29.05. 2015 Ne
996 - p.).

XuMHsl Ha ypoOBHE YIiIyOJEHHOrO M3Y4YEeHHs 3aHMMAeT Ba)KHOE MECTO B CHCTEME €CTeCTBEHHO-Hay4HOro oOpa3oBaHus ydwammuxcs 10-11 kiaccos.
W3yyenne mnpenmera, peanusyeMoe B YCIOBHMSIX AUPPEPEHUUPOBAHHOTO, MNPOPHIBHOTO OOyuYeHUs, MPU3BAaHO oOOecHednuTh OoOLIe00pa30BaATEIbHYIO
OOIIEKYIbTYPHYIO MOJTOTOBKY BBITYCKHHKOB IIKOJIbI, HEOOXOAUMYIO JJIsl aJalTalui UX K ObICTPO MEHSIOLUIMMCS YCIOBUSAM JKM3HHU B COLIUYME, a TaKXkKe Ui
MIPOJOJKEHHSI 00YUYEeHHsI B OpraHU3alusAX NPOPEeCcCHOHATBHOI0 00pa30BaHusl, B KOTOPHIX XUMUS SIBISIETCSA OJHOM U3 MPUOPUTETHBIX TUCHUIUINH.

B mporpamme mo XuMHMM Ha3HaueHHE MpeaMeTra «XHUMHUS» MOJy4yaeT MOAPOOHYI0 MHTEPIpPETAlUi0 B COOTBETCTBHMM C OCHOBOINOJAraroIIUM
nosioxkeHuaMu GI'OC COO o B3auM0O0OYCIOBIEHHOCTHU IeNied, COoAepKaHUsl, Pe3yJIbTaTOB O0ydeHUs: U TpeOOBAaHUN K YPOBHIO MOJTOTOBKH BBIITYCKHHUKOB.
CBUIETEIBCTBOM TOMY SIBISIOTCS CJIECAYIOLIME BINOJIHAEMbIE IPOrPAMMON O XUMUU (PYHKLIUU:

* pH(pOPMALMOHHO-METOUYECKAs, pealu3alus KOTOpOol oOecreynBaeT IOJIyYEHHE NPEJCTaBICHUS O LEIsAX, COJEp)KaHuHU, OOIel cTpareru

00yuyeHHs, BOCIIUTAHUS U PA3BUTHUS 00YUAIOLIUXCS CPEACTBAMH IIpeIMEeTa, U3y4aeMOro B paMKaxX KOHKPETHOTO POQUIIs;

® OpraHu3alMOHHO-IUIAHUpYIOLIas, KOTOpas IpelycMaTpuBaeT ONpENEJICHHE: MPUHIUIIOB CTPYKTYpPUPOBAHUS M IOCIEA0BATEIbHOCTH H3YUYEHU

yueOHOro mMaTepuasna, KOJIMYEeCTBEHHbIX M KAUeCTBEHHBIX €0 XapaKTEPHCTHUK; MOAXO0JO0B K (POPMUPOBAHHUIO COJEpPKATEIbHONH OCHOBBI KOHTPOJIS
OLIEHKH 00pa30BaTeIbHBIX JTOCTHKEHUI 00yUaronIXcsl B paMKaxX UTOTOBOM aTTecTalluy B (hOpMe €MHOI0 TOCYIapCTBEHHOIO AK3aMEHa M0 XUMUHU.

[Iporpamma 1151 yriryOaEHHOTO N3YUYEHUS] XUMHH:

® YCTaHaBIMBAaeT WHBAPUAHTHOE TNPEIMETHOE CcOJepXaHue, o0sA3aTeNbHOE JI1 HM3yYEHUs B paMKax OTACJIbHBIX NpoQuiel, MpeaycMaTpuUBacT

pacripesie/ieHue U CTPYKTYPHUPOBAaHHUE €ro IO KiIaccaM, OCHOBHBIM COJIep KaTeIbHBIM JIMHUAM/pa3ienaM Kypca;
® 1a€T NpUMEpPHOE pacHpeesieHne yueOHOro BpEMEHH, PEKOMEHIyeMOr0 [yl U3YUYEHHsI OTAEIbHBIX TEM;
® qpeajaraeT NPUMEPHYIO MOCIEI0BATEIbHOCTh H3y4eHHUs Y4eOHOro Mmarepuaja ¢ y4€TOM JIOTMKHM IOCTPOEHMs Kypca, BHYTPUIIPEIMETHBIX
MEKIPEIMETHBIX CBSI3EH;

®  1aéT METOAMYECKYIO MHTEPIPETALUIO LIeJel U 3a1a4 U3yUeHHs IpeMeTa Ha YIiayOJEHHOM ypOBHE C YUYETOM COBPEMEHHBIX IPHOPUTETOB B CUCTEME
cpenHero oduiero oOpa3oBaHMsl, COAECPKATEIbHON XapaKTEePUCTUKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS OCHOBHON 00pa3oBaTENIbHON MpOrpaMMb
cpeaHero o0Iero obpa3zoBaHMs (JMYHOCTHBIX, METANPEIMETHBIX, NMPEIMETHBIX), @ TaKKe C YYETOM OCHOBHBIX BHJOB Y4YeOHO-IIO3HABATEIbHBI
JEUCTBUIM 00YUaloIerocs 0 OCBOSHUIO COEPKaHUs MPEIMETa.

IIo BceM Ha3BaHHBIM MO3UIMUAM B HPOTrpaMMe MO XUMHMU NPEAyCMOTpEHa IMPEeMCTBEHHOCTh C OOy4YE€HHEM XMMUHU Ha YPOBHE OCHOBHOI'O OOILEro)
oOpa3oBaHMs. 3a IpeleidaMH YCTAaHOBJIEHHOM MporpaMMmol MO XHWMHUHU 00s3aTeNIbHOM (MHBApUAHTHOW) COCTAaBISIOLIEH CcoJEp)KaHUs y4yeOHOro INpeaMeTa
«XuMU» 0CTAETCSI BOBMOKHOCTh BbIOOpa €ro BapUMaTUBHON COCTABIIAIOLIECH, KOTOpas JOJKHA ONPEIENAThCS B COOTBETCTBUU C HAIIPABIEHHEM KOHKPETHOTO
npoduiist 00ydeHHUSI.

B cootBerctBuM ¢ koHuentyanbHbIMU mnosiokeHusMH PI'OC COO o HazHaueHUM MpeIMEeTOB 0a30BOro M YriIyOJEHHOTO YpOBHEH B cHCTEME
Qg depeHIMpPOBaHHOTO O0yYEHUs] Ha YpOBHE CpeIHEero ooOmero oOpa3oBaHUS XHMMHUS Ha YpOBHE YIIIyOJIEHHOTO WM3Y4YEHHS HANpaABICH Ha pPEATH3aIHUI
IPEEMCTBEHHOCTHU C IMOCIEIYIOIIUM 3TAallOM MOJIY4YEeHUsI XUMUYECKOr0 00pa30oBaHUsl B paMKaxX M3yYEHUs CIIELHUAIbHBIX €CTECTBEHHO-HAYUYHbIX U XUMHUYECKU
JMCHUIUIMH B BY3aX W OpraHu3alysx cpeaHero mnpodeccuoHanbHoro oOpasoBaHus. B 3Toi cBs3M u3ydeHue mnpenmera «XHUMHUS» OPHUEHTHPOBAHO
NPEUMYLIECTBEHHO Ha paclIMpeHHe M YriyOleHue TeopeTHYeCKOll M NpaKTU4eCKOH MOATrOTOBKM OOYYaIOUIMXCS, BBIOPABIIMX OINpPENeNEHHBIA MPOQUIIh

)
ala CHIS R anv uretifs LHENCHEK THROV ITOCITE TV wiNamiIren CHHUI XHUMUYUCCKOINO QONARORAHIG R ODIAHI2 X TN MOHAITEHOINO OONARORAHIIS] uP2iakim




atuM, B cBeTe TpeboBanuii ®I'OC COO k miuaHupyeMbIM pe3yJibTaTaM O0CBOCHHUs (hefiepaibHONM 00pa30BaTeIbLHOM MIPOrpaMMBbl CPEIHETO 001Iero 00pa3oBaHu
U3y4deHue mpeaMmera «XUMUs» OPHUEHTUPOBAHO TAK)KE Ha pPEIICHUE 3a/1ad BOCIUTAHHS U COLMAIBHOIO Pa3BUTHUS OOydYarolIMXcCs, HA (OPMHUPOBAHUE y HU
OOLIEHTEIUIEKTYaIbHbBIX YMEHUN, YMEHUN palloHaIM3alMi y4eOHOTo TpyAa U OOOOIIEHHBIX CIIOCOOOB AEATEIBHOCTH, UMEIOMIMX MEXIUCHUTUITMHAPHBIN,
HaJAMpPeIMETHBIN XapakTep.

CocraBnsiroliuMy npeaMera «XUMHUsS» Ha YpPOBHE YIiyOIEHHOTO M3y4d€HUs SIBISAIOTCA YriayOn€HHble Kypchl — «Oprannyeckas XxuMmus» u «OOmas
Heopranuueckas xumus». [Ipu onpeneneHnu nmoaxoa0B K 0TOOPY U CTPYKTYpHOW OpraHU3alMM COZIEP KaHUSA 3TUX KypCOB B MPOrpaMMe MO0 XMMHUU 32 OCHOB
npuHATH oJoxkeHuss ®I'OC COO o paznuuusax 6a30Boro U yriayO0nEHHOTO YPOBHEH H3yUEeHHsI IPEAMETA.

OcHoBy coaepkaHusi KypcoB «Opranuueckas XuMus» 1 «O011ast 1 HeopraHuyeckast XMMUs» COCTaBJIsIeT COBOKYITHOCTh PEAMETHBIX 3HAHUM U YMEHHUH,
OTHOCSIIIUXCS K 0230BOMY YPOBHIO M3yUY€HUS IpeaMeTa. JTa CUCTeMa 3HAHUN MOJIy4aeT ONpeesIEHHOE TEOPETUYECKOE T0NOJHEHHE, TO3BOJISIOIIEE OCO3HAHHO
OCBOHUTH CYILECTBEHHO OoybLIMi 00BEM (hakTOJIOrMUecKoro marepuana. Tak, Ha yriayOJE€HHOM ypOBHE H3ydeHHUs Ipeamera oOecreueHa BO3MOXKHOCTH
3HAYUTENILHOTO YBEIMUEHUS 00bEMa 3HAHUI 0 XMMUYECKUX AJIEMEHTaX U CBOMCTBaX MX COEAMHEHUN Ha OCHOBE PaCIIUPEHMs U yIriyOJaeHUs MpeICTaBICHUN O
CTPOCHMM BELIECTBA, XMMMUYECKOH CBSI3M M 3aKOHOMEPHOCTSX IPOTEKaHUS pEakUui, pacCMaTpUBAEMBIX C TOUYKH 3pPEHMSI XMMHYECKOH KHUHETHKHU
TepMoAuHaMHKU. 3ydenune mnepuogumueckoro 3akoHa M Ilepuoanueckoil cUCTEMBl XMUMHYECKMX JJIEMEHTOB 0a3upyercsi Ha COBPEMEHHBI
KBAaHTOBOMEXaHUYECKUX MPEJICTABICHUSAX O CTPOEHHMHM aToMa. XHUMHYECKas CBS3b OOBACHSAETCS C TOYKM 3PEHMS HHEPreTHUECKUX H3MEHEHMH mpu ef
o0pa30oBaHUM U pa3pyLIEHUH, a TAK)KE C TOUKU 3pEHUsI MEXaHU3MOB €€ 00pa3oBaHus. M3yueHne TUIIOB peakiuii JOMoNHIeTCs POPMUPOBAHUEM IPEICTABICHUN
00 3JIEKTPOXMMHUYECKHX IPOLECCaxX W 3JIEKTPOJM3E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce OpraHMYecKod XMMHUHM IpU PACCMOTPEHHM PEaKIHOHHO
CIIOCOOHOCTH COEIMHEHUH yJensieTcss 0co00e BHUMaHHE BOIpocaM 00 3JIEKTPOHHBIX 3(PQeKTax, 0 B3aMMHOM BJIMSHUM aTOMOB B MOJIEKYJIaX M MEXaHU3Ma
pEeaKLnii.

Oco0oe 3HaueHue MMEET TO, YTO Ha COJAEpPKAHUE KYpPCOB XMUMHH YIIyOJIEHHOrO YPOBHSI M3Y4YEHMs [UIsl KJIACCOB ONPENENEHHOTO Mpoduiis (TJIaBHBI
0o0pa3oM Ha UX CTPYKTYpy M XapakTep JONOJHEHHUH K oOIIel cucTeMe NMpeIMETHBIX 3HaHMM) OKa3bIBAIOT BIMSHHME CMEXHbIE IpeAMeThl. Tak, Hampumep, B
COJIEp’KaHUU IpeIMeTa JUIsl KIacCOB XUMUKO-PU3ndYecKoro npoduiist 0osbliioe 3HaueHne OyayT UMETh 3JIEMEHTh ydeOHOro MaTepuaia no oomei xumun. lpy
U3yUYeHHH MpeJMeTa B JaHHOM CIIyyae akIeHT OyJeT cleslaH Ha OOIIHOCTh METO/0B MO3HAaHUs, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHMU U B (PU3MKE: aTOMHO-
MOJIEKYJIsIpHas Teopust (MoJIeKyJsipHasi Teopusi B (pu3MKe), 3aKOHBI COXPAHEHMsI MAcChl M SHEPTUHU, 3aKOHBI TEPMOJMHAMUKH, AJIEKTPOJIN3A, MIPEACTABICHUS O
CTPOEHUU BEILIECTB U JIPYTOe.

B 10 xe BpeMs B collepyKaHUH MPEeaMeTa ISl KIIACCOB XUMUKO-OMOIOTHYECKOT0 PO MIIst OOIBIINI yIAeTbHBIN BeC OyIeT MMETh OpraHuvecKas XuMus. B
9TOM Cllyyae MPEeAOCTABISAETCS BO3ZMOXKHOCTh AJIsi 6osiee 0OCTOSATENIBHOTO PACCMOTPEHUS XMMHUUYECKONW OpraHM3alluK KJIETKU KaK OMOJOrMYeCKOW CHUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K PUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTHI, KaK JIUIU/bI, OJIKU, YTIEBO/Ibl, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHMS O
COCTaBe U CBOMCTBaxX MpEACTaBUTENEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEILECTB CIIy)KaT OCHOBOM AJIi M3YYEHHUs CYILHOCTH IPOLECCOB (POTOCHHTE3A,
JIbIXaHUS, TULIEBAPEHHUS.

B nnane ¢popMupoBaHUs OCHOB HAYYHOTO MHPOBO33PEHHsI, OCBOCHUS OOIIEHAYYHBIX METO/IOB O3HAHUS U OMbITA MPAKTUYECKOTO MPUMEHEHUS Hay4HBbIX
3HaHUI U3y4eHHUe npeaMeTa « XUMHUsD» Ha YriryOJIEHHOM ypOBHE OCHOBAHO HAa MEXITPEIMETHBIX CBS3SX C yYeOHBIMU TPEAMETaMH.

[Ipu n3ydenun yueOHOro nmpeamera « XUMus» Ha yriiyOJE€HHOM YPOBHE TakKe, Kak Ha ypOBHE OCHOBHOI'O U CpefHero o0uiero oopa3osanus (Ha 6a30BoM|
YPOBHE), 3a1a4eil MEePBOCTETICHHOW 3HAYMMOCTH SIBIIICTCSI (JOPMHUPOBAHUE OCHOB HAYKH XMMHUH Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, npaKTquCKoﬁI
NeSITeIbHOCTH YEJIOBEKA U OJHOTO M3 KOMIOHEHTOB MHPOBOM KYJbTYpbl. Perienue 3Toil 3aaun Ha yriyOJaEHHOM ypOBHE M3y4EHUs MpeaMeTa Mpearosaraent
peanr3alrIo TaKUX LEJIeH, KaK:

* (opmHpOBaHUE NMPEACTABICHUI: O MaTepUaIbHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSX U MO3HABAEMOCTH ABJICHUN NPUPObI, 0 MECTE XUMHH B CUCTEME)

€CTECTBEHHbIX HayK M €€ BeIyllell poiau B 00ECleYeHHM YCTOMUMBOIO pa3BUTUSL 4YEJIOBEYECTBA: B PEIICHHWU MPOOJIEM 3KOJIOTUYECKOM,
SHEpPreTU4ecKoil M MuUIIEeBON 0e30MacHOCTH, B Pa3BUTHM MEIMIMHbI, CO3aHMM HOBBIX MAaTE€pHUaroOB, HOBBIX MCTOYHUKOB SHEPIHH, B 06ecnequHI/I|
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palMoOHAIBHOTO TPHUPOAOIIOIL30BaHMsI, B (DOPMHUPOBAHUH MHUPOBO33PEHHUS W OOIIEH KyJIbTyphl YEJIOBEKA, a TaKKe IKOJIOTHYECKU 06OCHOBaHHOFOI
OTHOILLEHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpefie;

® OCBOCHHE CHCTEMBI 3HAHHM, JISKAIIUX B OCHOBE XMMHUYECKON COCTABIISIONICH €CTECTBEHHO-HAYYHON KapTHHBI MHUpPA: (yHIaMEHTAIbHBIX TOHSTHM,
3aKOHOB U TEOPUM XUMHHU, COBPEMEHHBIX MPEACTABICHUI O CTPOCHMHM BELIECTBA HAa PAa3HbIX YPOBHSAX — aTOMHOM, HOHHO-MOJEKYJISIPHOM,
HAJMOJICKYJIIPHOM, O TE€PMOJMHAMHYECKUX M KHHETHYCCKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XMMHYECKUX DPEaKIUid, O XMMHUYECKOM pPaBHOBECHH,
pacTBOpax U AUCIEPCHBIX cUCTEMaX, 00 00X HAYYHBIX IPUHIIUIIAX XUMHUYECKOTO MTPOU3BO/ICTBA;

* (popmupoBanue y oO0y4aronmxcsi 0CO3HaHHOTO TOHUMaHHUsI BOCTPEOOBAHHOCTH CUCTEMHBIX XMMHYECKUX 3HAHUH NJIs1 OOBSICHEHUS KIIFOUEBBIX HJICH U
npoOiieM COBPEMEHHON XUMHH, ISl OOBSCHEHUS U MPOTHO3UPOBAHUS SBICHUI, UMEIOIINX €CTECTBEHHO-HAYYHYIO NPUPOJY; TPAMOTHOTO PEIIeHU
npoOJeM, CBSI3aHHBIX C XHWMHEHW, MPOTHO3WPOBAHUS, aHAIM3a W OLECHKH C TO3MIMH DKOJIOTMYECKOW Oe30MacHOCTH TOCIEICTBUM OBITOBOM
MPOU3BOJCTBEHHOU ACSITENIFHOCTH YEIOBEKa, CBA3aHHON ¢ XUMHUYECKHM MPOU3BOJICTBOM, UCIIOJI30BAHUEM U TIepepabOTKO BEIIeCTB;

* yrIyOJIeHHE TMPEJCTAaBICHUH O HAYYHBIX METOAaX IO3HAHMs, HEOOXOAUMBIX ISl MPHOOPETCHHS YMEHHH OpPHUEHTHPOBATHCS B MHUPE BEIIECTB U
00BSICHEHUS] XUMUYECKUX SBIICHUHN, UMEIOIINX MECTO B MMPUPOJIE, B IPAKTUIECKON ACSITEILHOCTU U TIOBCETHEBHOM KU3HU.

B nnane peanuzamnuy mepBOOYEpPETHBIX BOCIMUTATEIBHBIX M PA3BUBAIOMINX (DYHKIMHM LETOCTHOM CHCTEMBI CpeaHEro odimero oOpa3oBaHUs MpPHU W3YUEHU
npeaMera «XUMHUsS» Ha yriyOoaéHHOM ypoBHE 0cOOYIO aKTyallbHOCTh MPUOOPETAIOT TaKKe IENH U 3aa4l, KaK:

® BocnHUTaHWE YOEKIEHHOCTH B MO3HABAEMOCTH SIBIICHUW MPUPOJBI, YBAKEHUS K MPOILIECCY TBOPYECTBA B OOJACTH TEOPETUUYECKUX W TMPHUKIIATHBIX
UCCJICIOBaHM B XUMUH, (POpMHpPOBAaHIE MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

® pa3BUTHE MOTHBAIMM K OOYUYEHHIO M TO3HAHUIO, CIIOCOOHOCTEW K CaMOKOHTPOJII0 M CaMOBOCIUTAHWIO HAa OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHUX
LIGHHOCTEIA;

® pa3BUTHE TO3HABATEIBHBIX HMHTEPECOB, MHTEIUICKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEHM oOyuaromuxcs, (OpMHUPOBAHHE Yy HUX CO3HATEIHHOTOf
OTHOIICHUS K caMOo00pa30oBaHUIO U HEMPEPHIBHOMY OOpa30BaHUIO KAaK YCJIOBHIO YCIENIHOW MPO(ecCHOHANBHOW U OOIIECTBEHHOU IESATENbHOCTH,
OTBETCTBEHHOT'O OTHOIIICHUSI K CBOEMY 37I0POBBIO U MOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HU;

* (opMmupoBaHHE YMEHHI W HABBIKOB Pa3yMHOTO MPHUPOJOMNOIH30BAHUS, PA3BUTHE IKOJIOTUYECKON KYJIbTYPHI, MPUOOPETEHHE OMbITAa OOIIECTBEHHO-
MOJIE3HOM 3KOJIOTUYECKOM NEATEIbHOCTH.

OO111ee 4uCII0 YacoB, MPEAyCMOTPEHHBIX IS U3YUYEHHsS] XMMHUH Ha YTIIyOJIEHHOM YPOBHE cpefHero olmiero odOpa3oBaHus, coctaiseT B 11 kmacce — 102 gacal
(3 yaca B Heneni0).

COJEP)KXAHUE OBYYEHUA 11 KJIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHH.

Atom. CocTaB aTOMHBIX sijiep. XUMHUYECKUH dyieMeHT. M30Tonbl. CTpoeHHe AIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIA. DHEPreTUYECKUE YPOBH
U 1oaypoBHHU. AToMHBIE opOuTanu. Knaccudukanus XuMHUueckux 3J1eMeHTOB (s-, p-, d-, f-3nemenTsl). Pacnipenenenue 31eKTpOHOB 110 aTOMHBIM OpOMTAIISIM.
DNEeKTpOHHBIE KOH(UTYpallid aTOMOB 3JIEMEHTOB NEPBOr0O—4YETBEPTOrO MEPUOJOB B OCHOBHOM M BO30YKIEHHOM COCTOSTHUM, AJIEKTPOHHbIE KOHQUrypauu
MOHOB. DJIEKTPOOTPULIATEIBHOCTD.

[lepuonnueckuii 3akoH u Ilepuoanueckas cucrema xumudeckux 3nemeHToB JI.M. MenneneeBa. CBs3p nepuoguueckoro 3akoHa u llepuonnueckoit
CHCTEMbl XMMUYECKHUX 3JIEMEHTOB C COBPEMEHHOW TEOpHel CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUs! CBOMCTB XMMHUECKUX JIEMEHTOB M 00pa3yeMbl
MMHU MPOCTHIX U CIOXKHBIX BEILIECTB IO IpyIIaM U Neprojam. 3HaueHue nepuoandeckoro 3akona /.M. Menneneena.




Xumudeckasi CBs3b. BHIBI XMMHYECKOW CBSI3M: KOBAJCHTHAs, MOHHAs, METaUTndeckas. MexaHu3mMbl 00pa30oBaHUsI KOBAJICHTHOW CBSI3U: OOMEHHBIN
JIOHOPHO-aKUENTOPHBINA. JHEPrus U AnuHa cBsi3u. [loasgpHOCTB, HAllPaBIEHHOCTh M HACBIIIAEMOCTh KOBAJEHTHOM CBsA3H. KpaTHble cBsA3u. BogoponHas cBs3b.
MexMOoJIeKyIsIpHBbIE B3aUMOAEHCTBUSI.

BaneHTHOCTB U BaJleHTHBIE BO3MOYKHOCTH aTOMOB. CBSI3b DJIEKTPOHHOM CTPYKTYPbI MOJIEKYJI C MX TEOMETPUUYECKUM CTPOEHUEM (HA IPUMEPE COECTUHEHMI]
3JIEMEHTOB BTOPOTO MEPHO/IA).

[IpencraBneHne o KOMILIEKCHBIX coeinHEeHUIX. CocTaB KOMIUIEKCHOTO HOHA: KOMIUIEKCOOOpa30BaTelb, JIMTaH bl. 3HAUEHNUE KOMIUICKCHBIX COCINHEHH.
[TonsATHE O KOOPAMHAMOHHOW XUMUHU.

BemiectBa MOJIEKYIISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUs. THIIBI KpUCTAIUTMYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHeix cucreMax. Mctunabie pacTBopbl. [IpencraBienue o KOmIOMAHBIX pacTBopax. CrocoObl BbIpakeHUsI KOHIIEHTPALMH PacTBOPOB:
MaccoBasi 10JIs BELLECTBA B pacTBOPE, MOJISIPHAsl KOHLIEHTpauus. HacplllieHHbIE M HEHACHIIIEHHBIE PaCTBOPBI, PACTBOPUMOCTh. Kpucramioruapars!.

Knaccudukanys n HOMEHKIIaTypa HEOPraHWYECKUX BELECTB. TpuBUabHBIE HA3BAHUS OTJEJIBbHBIX MIPEICTaBUTENIECH HEOPraHMUECKHUX BEIECTB.

Knaccudukanuss XUMHUECKUX peaKLUMid B HEOPraHMYECKOM M OpraHMYecKOoW XWUMHH. 3aKOH COXPAaHEHHs MacChl BEILIECTB; 3aKOH COXpaHEHUs wj
MIPEBPALLEHUS SHEPTUU ITPU XUMHUECKHUX peakiusX. TemnoBbie 3pHeKTbl XUMUYECKUX peakiuil. TepMoXuMHUecKue ypaBHEHUS.

CKOpOCTbh XMMHUYECKOHN peakiuy, e€ 3aBUCUMOCTb OT PAa3JIUYHBIX (GakTOpOB. 'oMOreHHbIe U reTeporenHble peakuuu. Karanus u kataau3aTopsl.

OOpatumble U HeoOpaTHMble peakuuu. XuMHueckoe paBHoBecue. KoHcTaHTa xumuueckoro paBHoOBecHsl. (DaKTOpbl, BIMSIONIME HA IOJIOKEHUE
XUMUYECKOIO PaBHOBECHs: TEMIIEPATYPa, JAaBJICHUE U KOHLIEHTpALMU BEIECTB, y4acTBYOMMX B peakuuu. [Ipunnun Jle [larense.

Onexkrpoauruyeckas auccouuainus. CuiibHble U ciadble A1ekTponuThl. Crenens aucconuanuu. Cpena BOAHBIX PacTBOPOB: KHUCIOTHAsl, HEHTpasibHasl,
mesnovHas. Bonopoauslit mokasarens (pH) pactBopa. I'uaponus coneil. Peakunu noHHOrO oomMeHa.

OKHCINTENBbHO-BOCCTAHOBUTEbHBIE peakuuu. CreneHb okuciaeHus. OKHUCIUTENb M BOCCTaHOBUTENb. [Ipoliecchl OKHCIEHHS M BOCCTAHOBJICHMS.
BaxxHeiie OKUCIUTENN U BOCCTAHOBUTENIN. MeTO/1 3JIEKTPOHHOT0 OajlaHca. DJIEKTPOIU3 paCTBOPOB U PACIJIaBOB BEIIECTB.

OKCrepUMEHTAIbHbIE METOJAbl M3YYEHHs BEIECTB M HMX MPEBPALLEHUI: pa3lioKeHHWE MEepOKCHJa BOAOPOAAa B MPUCYTCTBMM KaTajluzaropa, Mojenuf
KPUCTAINTMUECKUX PELIETOK, IPOBEJICHHE PEAKIIMi HOHHOTO 0OMEHa, OIpeJIeNIeHUe CpeJibl PACTBOPOB C MOMOILBIO HHINKATOPOB, U3yUEHHE BIUSHUS PA3INYHbIX
(haKTOpOB Ha CKOPOCTh XUMHUECKON PEaKIMH U MOJI0KEHNE XUMUYECKOTO pAaBHOBECHSI.

Heopranuueckass xumus.

[Tonoxxenne nemeramioB B [lepuogudeckoit cucteme xumuueckux siaemeHToB J[.M. MeHneneeBa U 0COOEHHOCTH CTPOCHHUSI UX aTOMOB. DU3NUYECKHE
CBOICTBa HEMETAIIOB. AJUTOTPOMNUSI HEMETAIUIOB (Ha MpUMeEpe KUCIopoia, cephl, hocdopa U yriepoaa).

Bopopon. Ilonyuenne, ¢uszndeckne W XMMHYECKHE CBOMCTBA: pPEAKIUHM C METAUIAMH W HEMETajllaMH, BOCCTAHOBHUTEIbHBIE CBOWCTBA. [ MIPHIIBL
TonMBHBIE 37IEMEHTHI.

lanorensl. Haxoxmenne B TpuUpoAe, CHOCOOBI TMONy4deHHUs, (Qu3MUeckue ¢ XUMHUYECKHEe CBoicTBa. [amoreHoBomopoasl. Bakneitmme
KHUCJIOPOJICOIepIKalle COSAMHEHUS TaIoTeHOB. JJabopaTopHbIe U MPOMBIIIIEHHBIE CITIOCOOBI MOMyUeHuUs TranoreHoB. [I[puMeHeH e raloreHoB U UX COSTUHEHHI.

Kucnopon, o30H. JlabopatopHbie ¥ MPOMBIIUICHHBIE CIOCOOBI MOTydeHHsI KHcopoaa. Pu3ndeckrne 1 XMMUIECKHe CBOWCTBA M MMPHUMEHEHHE KHCIOPOIa
030Ha. OKCUJBI U IEPOKCUIBI.

Cepa. HaxoxxaeHue B Tpupoje, CIocoObl MOJMy4deHWs, (U3NUecKne M Xumudeckue cBoiictBa. CepoBomopon, cymbduasl. Oxcun cepri(IV), okcn
cepbi(VI). CepHucras u cepHasi KUCIOTHI U uX cod. OCOOEHHOCTH CBOMCTB cepHOM KUCTOTHI. [IpuMeHenue cepbl U e€ coeTMHEHUH.

Azot. Haxoxaenue B mpupojie, CriocoObl MorydeHus], (PU3n4ecKrne U XUMHUECKUe CBOMCTBa. AMMHUaK, HUTPUIbL. OKCUIBI a30Ta. A30THUCTast U a30THAs
KHUCJIOTHI U UX coid. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpruMeHeHue a3ota u ero coeAMHeHU. A30THbIE YI0OOPEHHUS.

®dochop. Haxoxnenue B mpupoe, CriocoObl morydeHus, pusudeckne u xumudeckue cBoiictBa. @ochuas n pochun. Oxcunsr Gochopa, pochopra
kuciora u e€ conu. [Ipumenenue docdopa u ero coenunenuii. DocpopHsie ynodpeHus.




VYrnepon, HaxoXAeHUE B pupoje. AoTponHble Moaudukannu. Ou3nyeckre 1 XMMUYECKHE CBOICTBA MPOCTHIX BEIIECTB, 0OPa30BAHHBIX YIJIEPOIOM.
Oxcun yraepoaa(Il), okeun yrnepoaa(IV), yronbHas KucioTa u e€ conu. AKTUBHPOBAHHBIN yroib, agcopOuus. dyiepensl, rpadeH, yriaepoaHble HAHOTPYOKH.
[IpumeHeHne mpoCThIX BEIIECTB, 00pa30BaHHBIX YIJIEPOJOM, U €r0 COeAMHEHUH.

Kpemuuii. Haxoxxnenue B npupoae, crnocoObl Moxy4eHus:, Gpuzndeckue U xumuueckue cBoiictBa. Oxcun kpemuus(1V), kpemHueBas KUCIIOTa, CHIINKATHI.
[Ipumenenue kpeMHus u ero coeAMHeHu. CTEKII0, €ro NoJy4YyeHue, BUJIbI CTEKIA.

[Tonoxenue metaiioB B [leproguueckoil cucteMe XMMUYECKUX 31eMeHTOB. OCOOEHHOCTH CTPOSHUS 3JIEKTPOHHBIX 000JI0YeK aTOMOB MeTasioB. O01mue
¢u3nueckue cBoiicTBa MeTaioB. [IpuMeHeHne MeTamioB B ObITY U TexHUKe. CIijlaBbl METaJLIOB.

DNEeKTPOXUMHUUYECKUM  psii  HampspkeHud — MetamnoB.  OOmme  cnocoObl  HOJMYYEHHsS  METauIOB:  THAPOMETAJUTYprus, HUPOMETaJLTyprus,
anekTpometautyprus. [lonstue o koppozun MetannoB. CiocoObl 3alIUTEI OT KOPPO3HH.

OOmas xapakrepuctuka MmetamioB IA-rpynmsl [lepuonndeckoil cucTeMbl XMMHUYECKHX 3JeMeHTOB. HaTpuil u kanuii: moiydyeHue, (pu3MUecKue
XMMHUYECKHE CBOICTBA, IPUMEHEHHE MTPOCTHIX BEIIECTB U UX COEIUHEHUM.

OObmas xapakrepuctika MetaioB IIA-rpynnsl Ilepuoguueckoil cucTeMbl XMMHUYECKHX 3J€MEHTOB. MarHuil W KanpLuii: mosydyeHue, puzndeckue
XMMHUYECKHE CBOICTBA, IPUMEHEHHE MTPOCTHIX BEIIECTB U UX coenHeHUM. JKECTKOCTh BOMIbI U CIIOCOOBI €€ YCTpaHEHHS.

ANOMMHUI: 1oNTyueHHe, GU3NUECKUe U XUMHUYECKUE CBOMCTBA, MPUMEHEHHE POCTOr0 BEIIECTBA U €ro COeAMHEHU. AMQOTEpHbIe CBOHCTBA OKCHJIA
TUIPOKCHU/IA ATFOMUHUS, TUAPOKCOKOMILIEKCHI AIFOMUHUS.

OO1m1ast xapakTepUCTHKa MEeTAII0B MoO0uHbIX noarpymni (b-rpynm) Ilepuoauueckoii cucTeMbl XMMUYECKHX 3JIEMEHTOB.

duznyeckne 1 XMMHUYECKHE CBOMCTBA XpoMma H ero coeauHeHnid. Oxkcupl u ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatsl 1 nuxpomatsl, UX
OKHUCJINTENbHbIE CBOMCTBA. [ToryueHne u npumeHeHne xpoma.

dusnyeckue M XUMHUYECKHE CBOICTBA MapraHua M ero coeauHeHui. Baxueimme coenunenust Mapranua(ll), mapranna(1V), mapranua(VI) uf
mapranua(VII). Ilepmanranart kaiaus, €ro OKUCINUTENIbHbIE CBOUCTBA.

dusnueckre U XMMUYECKHUE CBOMCTBA keye3a U ero coenuueHuit. Oxcupl, ruapokcuasl u conu sxeneza(ll) u xenesa(Ill). [Tonyyenue u nmpumeHeHue
JKeJle3a U ero CIUIaBOB.

Du3nYeCcKre U XMMUYECKHE CBOMCTBA MeIH U €€ coeauHeHni. [loryueHne u npuMeHeHne Meau 1 €€ COeTMHEHU .

[uHk: nomydyeHue, (QU3MUECKUE M XUMHUYECKHE CBOMCTBA. AMQOTEpHble CBOHCTBA OKCHAAa M THUAPOKCHJA IIMHKA, T'MJIPOKCOKOMIUIEKCHI IIMHKA.
[IpumeHeHne HMHKA U €r0 COSMHEHUH.

DKcrepUMEeHTaIbHbIE METObl M3YUYEHUs BEIIECTB U MX MpPEBpallleHHi: u3ydeHue oOpa3loB HEMETAJIOB, FOpeHue cepsbl, gocdopa, xene3a, MarHus B
KHCIIOpOJIe, N3yUeHUe KOJIIeKIUU «MeTabl U CIUIaBbl», B3aMMOJCHCTBHIE LIEIOYHBIX U IIETOYHO3EMENBHBIX METAJIOB C BOJAOW (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB), B3aUMOJICHCTBHE IIMHKAa M JKeje3a C pacTBOpPaMHU KHCJIOT U IIeJouel, KadeCTBEHHbIE peaKklMM Ha HEOpraHWYecKHue aHHOHBI, KaTHO
BOJOPOJAa U KaTHOHBI METAJIOB, B3aUMOAECHCTBHE THJIPOKCHIOB aJIFOMUHHUS U IIMHKA C PACTBOPAMM KMCJIOT U ILIEI0YEH, pellieHue dKCIIEPUMEHTANBHBIX 3ajay
no TemaM «[ anmorens», «Cepa u e€ coeuHeHUs», «A30T U pocop U UX coeUHEHUs», «MeTauibl INIaBHBIX MOATPYHI», «MeTanisl HOOOYHBIX HOATPYIII.

XuMHUSA U )KU3Hb.

Ponp xumun B o0ecnieyeHMH yCTOWYMBOTO pa3BUTHUS yesioBedecTBa. [IoHATHE 0 HAayyHBIX METOJaX MO3HAHUS U METOJO0JIOTUM HAyYHOI'O MCCIIEeI0BaHMUS.
Hayunble npuHIMIBI OpraHU3alMil XUMUYECKOro MPOoU3BOJACTBA. [IpombllieHHbIE cIOCOOBI MOMYYeHMs] BaKHEHIIMX BEUIECTB (HAa IPHUMEpPE MPOM3BOJACTB
aMMMaKa, CepHOM KHUCIIOThbI, MeTaHoia). [IpombllieHHbIe cIOCOObI MOTYYeHHs METAJJIOB U CIUIAaBOB. XMMHMUYECKOE 3arps3HEHUE OKPYIKAIOLIEH cpellbl U ero
nocyieicTBusl. Ponb Xxumuu B 00ecrieueHny SHEPTeTUYeCKO 6€30MacHOCTH.

XuMmus u 310poBbe uenoBeka. JlekapcTseHHble cpeacTsa. [IpaBuiia ncnonap30BaHus JIEKapCTBEHHBIX IIpenapaToB. Poilb XMMHUH B pa3BUTUU MEIHULIUHBI.

XUMHUsI TUIIA: OCHOBHBIE KOMITIOHEHTHI, MAIIEBHIE T00AaBKU. Poib XxuMuu B o0ecriedeHny MHUIEeBOl 0€30MacHOCTH.

Kocmernueckue u napdromepHsie cpeactBa. boitoBas xumus. [IpaBuia 6e30macHOro MCHOIb30BAaHUS MPENapaToB ObITOBOW XMMHUHU B ITOBCEIHEBHOH
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XUMHS B CTPOUTETBCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIE MaTepHaIbl (IIEMEHT, OETOH).

XuMHUs B CENbCKOM X03siicTBe. OpraHnyecKre 1 MUHEPAIbHBIE YIOOPESHHUS.

CoBpeMeHHbIE KOHCTPYKITMOHHBIE MaTepUabl, KPaCKH, CTEKJIO0, KepaMHuKa. MaTepuaisl s 2JIeKTPOHUKU. HaHoTexHomorum.

Pacuérnbie 3anaun.

Pacuérter: Macchl BemecTBa Wiu 00bEMa Ta30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE UM 00BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKI[UU BEIIECTB,
Maccel (00BEMa, KOTUYECTBA BEIIECTBA) MPOIYKTOB PEAKIMU, €CIIM OJHO W3 BEIIECTB MMEET MPUMECH, Macchl (00bE€Ma, KOJIMYECTBA BEIIECTBA) MPOAYKT
peaKiuy, eciau OJHO M3 BEIIECTB JAaHO B BHJE pacTBOpa C OINPEACIIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA, MACCOBOM JOJIU H MOJ'ISIpHOl;I
KOHIIEHTPALIUU BEILIECTBA B paCTBOPE, A0 BhIXOAA MPOAYKTA PEAKIIUU OT TEOPETHUECKH BO3MOMKHOTO.

MexnpeameTHbIE CBSI3H.

Peanmu3anust MeXIIpeIMETHBIX CBSI3eH MPU M3yUEHUHU OO0Iel M HeopraHnueckoi xumuu B 11 Kimacce OCylIeCTBISETCS Yepe3 MCIOIb30BaHUE KaK OOIINX]
€CTECTBCHHO-HAYYHBIX MIOHATHH, TaK W MIOHATUH, IPUHATHIX B OTACIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTecTBEeHHO-HAyYHbIE TOHSTHUS: SBICHHE, HAy4YHbIH (akT, TUMOTE3a, TEOpHUs, 3aKOH, aHAIM3, CHUHTE3, KiaccHu(HKaIus, MEePUOJUYHOCTD,
Ha0Jt0/IeHue, U3MEPEHNE, SKCIIEPUMEHT, MOJIEJb, MOJICIIUPOBAHHE.

®duznka: Matepusi, MUKPOMHUP, MAKPOMUP, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJA, SHEPIeTUUECKUN YPOBEHbD,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, NCATBHBIN ra3, (U3NYeCKue BEIMYNHBI, €IMHULIBI H3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kmerka, opraHusM, SKocucTema, O6uocdepa, MeTadoIu3M, MAKpO- U MHUKPODIEMEHTHI, OCNKH, KHPHI, YIJIEBOAbI, HyKJICHHOBBIE KHUCIIOTHI,
(hepMeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB U TOTOK SHEPTUHU B IKOCUCTEMAX.

I'eorpacdus: MuHepasl, TOpHbIE TOPOIbI, MTOJIE3HBIE HCKOMAEMBbIE, TOTLITUBO, PECYPCHI.

TexHomorus: XuUMHUUYECKash TMPOMBIIUICHHOCTh, METAJUIyPrus, CTPOUTEIbHbIE MaTePHANIbl, CEJIIbCKOXO3SIICTBEHHOE TPOU3BOJCTBO, THUIIEBas|
IPOMBIIUICHHOCTh, (hapMalleBTUYECKash MPOMBIIIIEHHOCTh, MPOU3BOJICTBO KOCMETHUECKHUX MPErmapaToB, MPOHU3BOACTBO KOHCTPYKIMOHHBIX MaTepUasoB,
3JIEKTPOHHAS TIPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHWHU HA YTJIYBJIEHHOM YPOBHE CPEJHEI'O OBHIEI'O

OBPA30OBAHUASA
JIMYHOCTHBIE PE3YJIBTATHBI

B cooTBeTCTBUU ¢ CHCTEMHO-IEATEILHOCTHBIM TOJIX0/IOM B CTPYKTYPE JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaMeTa « XUMHs» Ha YPOBHE CPEIIHETO
o0miero o0pa3oBaHUs BBIIEICHBI CIEAYIOIIME COCTABJISIONINE: OCO3HAHHE OOYYAIOIIMMHUCA POCCHUICKOM Tpa)KAAHCKOW HWACHTUYHOCTH; TOTOBHOCTH
CaMOpPa3BHUTHIO, CAMOCTOSITEIILHOCTH M CAMOOIIPEICIICHHIIO; HAJTMYNE MOTHUBAIMU K OOYYCHHIO; TOTOBHOCTh U CITOCOOHOCTh O0YYaIONIUXCS PYKOBOJICTBOBATHC
NPUHATHIME B OOIECTBE MpaBUJIAMU M HOPMaMH TMOBEACHUS; HAIMUYUE MPABOCO3HAHMS, SKOJIOTHUECKON KYyIbTYpbl; CIIOCOOHOCTh CTaBUTH IIENIM U CTPOUTH
YKU3HCHHBIC TIJIAHBI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHUS MpeaMeTa «XHUMHS» OTPaKaloT CPOPMUPOBAHHOCTH OIBITA MO3HABATENBHON U MPAKTHUYECKON JESTEIBHOCT
o0yJaromuxcs B pOIecce pean3anui 00pa3oBaTeIbHOM e TETbHOCTH.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHUS MpeaMeTa «XHUMHS» OTPaKaloT CPOPMUPOBAHHOCTH OMbBITA MO3HABATENBHON M MPAKTHUUYECKOM JEATEIBHOCT
o0yJaromuxcs B MpoIecce pealn3aliui 00pa3oBaTeIbHON e TEIFHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:kIaHCcKOro BOCIMTAHUSA:

OCO3HaHUs 00YYAIOIMMHUCA CBOUX KOHCTUTYITMOHHBIX MIPAB M 00S3aHHOCTEH, YBAXKEHUS K 3aKOHY M MPABOMOPSAKY;

MPEACTABICHUS O COLMAIBHBIX HOPMAX U IPaBUIaX MEKIMYHOCTHBIX OTHOIIEHHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NEATEILHOCTH MPH CO3JAHUU YUCOHBIX MPOCKTOB, PEIICHUH yU4E€OHBIX M MO3HABATENBHBIX 3aJ1a4, BHIIIOJHEHU

XUMHUYCCKHX SKCIICPUMCHTORB;
CHOCOOHOCTU HOHUMSA

CcOUON JedTeILEOCTH:




2) NIaTPUOTHYECKOTO BOCITUTAHMS:

LIEHHOCTHOTO OTHOUIEHUSI K UCTOPUYECKOMY U HAYYHOMY HACJEANI0 OTE€UECTBEHHOW XUMUU;

YB@XXEHHUS K TMPOIIECCY TBOPYECTBA B 00JIACTH TEOPHUH U MPAKTUYECKOTO MPUIIOKEHHS XMMHH, OCO3HAHHS TOTO, YTO JaHHBIE HAYKH €CTh PE3yibTaT
JUTUTETHHBIX HAOIIOACHUN, KPOTIOTIMBBIX SKCIIEPUMEHTAIBHBIX TTOUCKOB, TOCTOSTHHOTO TPY/Ja YUEHBIX U TPAKTHKOB;

WHTEpECa M MO3HABATEIHPHBIX MOTUBOB B TOJIYYCHUU M MOCIIEAYIONEM aHAIH3e HHGOPMAIMHN O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHOW OTEUEeCTBEHHOIM|
XUMHH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CHUTYAllMH, CBS3aHHBIE C XUMHUYECKUMHU SIBJICHUSMU, WU TPUHUMATh OCO3HAHHBIC DPEIICHMs, OPUEHTHUPYSICh Ha MOpPaIbHO-
HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE TMOBEJCHUE M TOCTYNKH CBOMX TOBApPUINEH C TO3UIMA HPABCTBEHHBIX M IPABOBBIX HOPM M C YYETOM OCO3HAHU
MOCJIEICTBUI MOCTYIIKOB;

4) ¢popmMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAaHUS [[EHHOCTEH 37J0pOBOr0 M Oe30macHoro oOpasza >KM3HHM, HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOIICHUS K COOCTBEHHOMY (PU3NYECKOMY H
TICUXUYECKOMY 37I0POBBIO;

coOMroieHUS MTpaBUI 0€30MacHOr0 00pallleHus C BEIIeCTBaMU B OBITY, TOBCEIHEBHOM JKU3HH, B TPYJOBOM JAESITEIBHOCTH;

MMOHUMAHUS [IEHHOCTH TTPaBUJI MHANBUIYATBHOTO U KOJUIEKTUBHOTO O€301MaCHOTO MTOBEJICHUS B CUTYAIUSX, YTPOKAIOIIUX 3JOPOBbIO M JKU3HU JIFOJCH;

OCO3HAHUs MOCIEACTBUIA U HEMPUATHS BPEAHBIX MPUBBIYEK (YIIOTPEOICHHUS AIKOTOJIs, HAPKOTUKOB, KypeHHs);

5) TpyaoBOro BociuTaHus:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEI0BATENbCKON ACSITENFHOCTH, OOIIIECTBEHHO TMOJIE3HOM, TBOPUYECKOM U JPYTHUX BUAAX ACSITEIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYaCTHE B PEIICHUH MPAKTUYECKUX 3a7[a4 COIMATIbHOM HAMPABICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTepeca K MPaKTHUEeCKOMY U3YUYEHHIO MPOodeCcCHil pa3TuYHOTO poja, B TOM YUCIIEe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 110 XUMUHU;

YBaXXEHUS K TPYAY, JIOISIM TpyJa U pe3yJibTaTaM TPYI0BOH JACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYaTbHOM TPACKTOPUU 00pa3oBaHusl, Oyayiiel mpodeccuu U peaan3aui COOCTBEHHBIX KU3HEHHBIX MIaHOB]
C Y4€TOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U TIOTPEOHOCTEH 00IIIEeCTBa;

6) 3K0J10rMYeCKOTr0 BOCTIUTAHMS:

9KOJIOTUYECKH 11€71eCO00Pa3HOr0 OTHOIICHUSI K IPUPOJE KaK UCTOYHUKY CYIIIECTBOBAHUS XKH3HU Ha 3eMIIE;

MOHUMAaHUS TTI00aTFHOTO XapaKTepa SKOJIOTHYECKUX MPOoOIeM, BIUSHISI SKOHOMHUYECKHX MPOIECCOB HA COCTOSTHUE MMPUPOIHON U COIUATBHOMN CPEeIbl;

OCO3HaHUSI HEOOXOAMMOCTH UCTIONB30BAHUSI TIOCTHKEHUN XUMHH JIJIs1 PEIICHHS BOMIPOCOB PAIIMOHATIEHOTO MTPUPOIOTIOIB30BAHMS;

AKTUBHOTO HETPHATHS ICHCTBHM, MPUHOCIIIUX BpEA OKpPYXKAroIIed MPUPOTHONW Cpele, YMEHHsS IMPOrHO3MPOBATh HEONATOMPHSTHBIE SKOJIOTHUYECKUE
MOCJIEICTBUS IPEANPUHUMAEMBIX IEUCTBUI U MPEIOTBPAIIATh UX;

HAJIMYUS PA3BUTOTO HKOJIOTMYECKOTO MBINUICHHS, 3KOJOTUYECKOW KYIBTYpBI, OMNBITA JEATEIHHOCTH HKOJIOTUYECKON HampaBlIECHHOCTH, YMEHH
PYKOBOJICTBOBAThCSI MU B TIO3HABATEIIbHON, KOMMYHHKATUBHOW W COLMATHHOW MPAKTHKE, CIIOCOOHOCTH M YMEHHUS aKTUBHO MPOTHUBOCTOSATH HIACOIOTHH
xemodobuu;

7) HUEHHOCTH HAYYHOI'0 MTO3HAHUSA:

MUPOBO33pEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U OOIIECTBEHHOI MPAKTUKH;

NMOHUMAaHUS CIeNU(UKH XMMUU KaK HayKH, OCO3HaHUS e€ ponu B (OPMHUPOBAHHH PAIMOHATIHHOIO HAYYHOTO MBIIIICHUS, CO3JaHUU IEJIOCTHOTO
IpeJCTaBICHUS 00 OKpY’KAaIoLIeM MHUpE Kak O €IMHCTBE IMPUPOJIbI U YEeIOBEKa, B TO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH U peIlleHUuu MpoOieM COXpaHEeHU

el RURQIEOL0 DARLORCCUL.




yOeKAEHHOCTH B 0CO00M 3HAYMMOCTU XMUMHH JJIi COBPEMEHHON LUBUIM3ALUU: B €€ TYMaHUCTHYECKON HANpaBI€HHOCTH U Ba)XXHOM POJIM B CO3JaHU
HOBOM 0a3bl MaTepUalIbHON KYyJbTYPhI, B PEHICHUHU TJIO0AIBHBIX MPOOJIEM YCTOMYMBOIO PA3BUTHS YEJIOBEYECTBA — CHIPhEBOW, SHEPTETUUYCCKOM, MHIIEBON
9KOJIOTMYECKON 0€30macHOCTH, B Pa3BUTUU MEIUIMHBI, OOECIEUEHUU YCIOBUN YCIEUIHOIO TPyAa M SKOJOTMYECKH KOM(OPTHOHM MKU3HU Ka)XJO0ro 4jeH
o0111eCTBA;

eCTCCTBeHHO-Hay‘-IHOfI l"paMOTHOCTI/I: IIOHUMAaHUS CYHIHOCTI/I METOJ0B IIO3HAHNA, I/ICHOJ'II)?)YCMI)IX B €CTCCTBCHHBIX HaYKaX, CHOCO6HOCTI/I HCIIOJIB30BAThH
MoJiyyaeMble 3HAHUS JUIs aHAM3a W OOBSICHEHUS SBJICHUI OKPYXKAIOIIErO0 MHpa M TPOUCXOISIIUX B HEM W3MCHCHUH, YMEHHs JeJIaTh OOOCHOBAHHBIC
3aKJIFOYCHUA Ha OCHOBEC Haqube q)aKTOB 1 UMCIOIINXCS JAaHHBIX C ICJIBIO HOJ'Iy‘—IeHI/IH )IOCTOBCpHBIX BBIBOIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO MCITOJIb30BaTh XMMUYCCKHE 3HAHUS TSl PEIICHHS TPOOJIEM B PeaibHBIX KU3HCHHBIX CUTYaIIUsX;

HHTEpeca K MO3HAHUIO, HCCIICI0BATEIbCKOM IEATCIHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaHHI0, K AKTUBHOMY IMOJYYECHHIO HOBBIX 3HAHHIA [0 XUMHH B COOTBETCTBHH (|
JKN3HCHHBIMHA HOTpC6HOCT${MI/I;

MHTEpeca K 0COOCHHOCTSM TPpy/ia B pa3inuHbIX cepax mpodheCcCHOHATLHON ACSTEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpenmeTHble pe3yIbTaTbl OCBOEHUS IPOTPaMMBbI [0 XUMUHU Ha YPOBHE CPEIHET0 00I11ero 00pa3oBaHus BKIIIOYAIOT:

3HaYMMble A7 (OPMHUPOBAHMUS MHPOBO33PEHHS OOYYAIOIUXCA MEXIUCLUILIMHAPHBIE (MEXIpeAMETHbIe) OOIIeHAayYHbIe MOHATHUS, OTPAXKAIOIINE
LEJIOCTHOCTh HAYYHOW KapTHHBI MHpa M crielu(UKy METOJO0B MO3HAHUS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BELECTBO, YHEPIHsl, SBIICHUE,
Hpoliecc, CUCTeMa, Hay4HbIH (DakT, MPUHIIMII, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHsl, UCCIIeI0BaHKEe, HAOII0IeHNE, U3MEPEHHUE, SKCIIEPUMEHT U JIpyTHe);

yHHUBEpcajbHble ydeOHbIe JeHCTBUS (IIO3HABaTeNIbHbIE, KOMMYHUKATHBHBIC, PEryJSTHUBHBIE), oOecneunBaromye (GopMupoBaHue (yHKIHOHAIBHOM
I'PaMOTHOCTH U COLIMAIBHOM KOMIETEHIIMH 00yUaronxcs;

CIIOCOOHOCTh 00YYaIOUIMXCSl MCMOIb30BaTh OCBOEHHBIE MEKIUCIMILIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS U yHHMBEpCalbHbIE yuyeOHbIE NEHCTBUS B
NIO3HABATEJILHON U COLIMAJIBHOM MPAKTUKE.

MertanpeamMeTHble pe3yibTaThl OTPAXAKT OBJIAJEHUE YHUBEPCAIBHBIMH YyYe€OHBIMH TO3HABATEIbHBIMM, KOMMYHUKATHBHBIMU W PETYJISTUBHBIMU
JIEUCTBUSIMH.

Ilo3naBaTenbHbIE YHHBepcaIbHbIe YueOHbIE el CTBUSA

1) 6a3oBble JIOTHYeCKHUE TeiiCTBHS:

CaMOCTOSITENIbHO (POPMYJIUPOBATh U aKTYaJIU3UPOBATH IPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OIIPEACIIATD 1NN ACSTEIBHOCTH, 3aJaBasi HapaMeTpbl U KPUTEPUH UX JOCTHXKEHHUS, COOTHOCUTD PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIEJISIMU;

HCIIOJIb30BaTh MPU OCBOCHUM 3HAHUMN NMPUEMBI JIOTUYECKOTO MBIIIJICHUS: BBIACIATh XapaKTepHbIe MPU3HAKU MOHATUI U YCTaHABIMBAaTh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHUS JUIsl OOBSICHEHUS OTAENbHBIX (DAKTOB U SBICHUIA;

BbIOMpaTh OCHOBAHMSI U KPUTEPUH I KJIaCCU(UKALIMN BELIECTB U XMMHUECKUX PEaKIIMiA;

YCTaHABJIMBATh NPUUNHHO-CIIEICTBEHHBIE CBA3U MEKIY N3Y4acMbIMU SBICHUAMY;

CTPOUTH JIOTUYECKUE PACCyXIEHUs (MHAYKTHUBHBIE, I€IyKTHUBHbIC, IIO AHAJOTUH), BBIBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTPHUBAEMBIX
SBJICHUSIX, OPMYJIMPOBATh BHIBOJIBI U 3aKIFOUEHUS;

OPUMEHATHh B IPOLECCE MMO3HAHUS MCMOJIb3yEMblE B XMMHUU CHMBOJUYECKHE (3HAKOBBIE) MOJEIH, MPEOOPa30BbIBATH MOJIEIbHBIE MPEICTABICHUS —
XUMHUYECKHH 3HaK (CUMBOJI) 3JIEMEHTa, XUMHUUYecKas (popMyJia, ypaBHEHHE XUMHUECKOW peaKkLMu — IIPHU PELICHUH y4eOHbIX IO3HABATENIBHBIX U MPAKTHUECKUX
3a/1a4, IPUMEHSTh Ha3BaHHbIE MOJIEIbHbBIE IIPECTABICHUS I BBIIBICHHS XapaKTEPHbIX IPU3HAKOB U3yUYaEMBbIX BEIIECTB U XMMHUECKUX PEAKIIUM.

2) 0a30BbIe HCCIeA0BaATEbCKUE eiiCTBHS:
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(hopMynupoBaTh L€ U 33/1a4 HUCCIEA0BaHNs, UCIIOIb30BaTh IOCTABICHHBIE U CAMOCTOSITEILHO CHOPMYITHPOBAHHBIE BOIPOCH B KAUECTBE HHCTPYMEHT
MO3HAHUS M OCHOBBI /11 (JOPMHUPOBAHHUS TUIIOTE3bI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

BJIAZICTh HABbIKAMHU CaAMOCTOATCIIBHOTO INIAHUPOBAHUA W IMPOBEACHHUA YUYCHUYCCKHUX SKCIICPUMCHTOB, COBCPIICHCTBOBATh YMCHUA Ha6J'IIO}IaTB 3a X040
mpolecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (HopMyaupoBaTh OOOOIIEHHS M BBIBOJBl OTHOCUTEIBHO JOCTOBEPHOCTH pE3YJIbTAaTOB
HCCIIeI0OBaHMs, COCTABISITh 0OOCHOBAHHBIN OTYET O MpoeTIaHHON padoTe;

IpUOOPETaTh ONBIT YUCHUUECKON UCCIIEI0BATEIbCKONW U MMPOEKTHON NESTEIbHOCTH, MPOSBIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIBHOMY MOMCK
MCTOAOB PCIICHUA MMPAKTUICCKUX 3aaa4, IPUMCHCHHUIO PAa3JIMYHBIX MCTOAOB IMO3HAHUS.

3) pa6ora ¢ nngopmanmeii:

OpPUEHTUPOBATHCS B PAIUYHBIX UCTOYHHMKAX MH(OpMaLUU (HayYHO-IOMYJIsIpHAs JIUTepaTypa XUMUYECKOTO COAECpKaHMsI, CIIPaBOYHBIE TOCOOUS, pecypCh
WnTepHera), aHaIM3upoBaTh MHYOPMAIUIO pa3IMYHbIX BUJOB U (OPM MIPEACTABICHHS, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTHUBOPEUYUBOCTD;

dbopmynupoBaTh 3ampOChl U MPUMEHSTH Pa3IUYHbIE METONBI MPHU MOUCKE W OTOOpe MH(pOpMaluH, HEOOXOIUMOW JIsi BBIMOJIHEHUS Y4YEOHBIX 3a/ady
ONPEeAEIEHHOTO THUIIA;

HpI/IO6peTaTI) OIIBIT HMCITIOJIB30BaHUA I/IH(l)OpMaIII/IOHHO-KOMMYHI/IKaTI/IBHBIX TEXHOJIOTHH U PA3JIMYIHBIX ITOMCKOBBIX CUCTCM,

CaMOCTOSTENIEHO BEIOMPATh ONTUMAJIbHYIO (hOpMYy IpeCcTaBiIeHUs HHPOPMALUH (CXEMBbI, TpapUKH, JUarpaMMbl, TAOIULbI, PUCYHKH U IpYTHE);

HCIIOJIb30BaTh HAYYHBIM $3BIK B KAye€CTBE CpPEACTBA IpH pPadOTe C XUMHYECKON HHpOpMauuen: NpUMEHSATh MexXnpeaMmeTHble ((usnueckue
MaTeMaTU4eCKUe) 3HaKH U CUMBOJIBI, (hOpMyJibl, aO0peBUaTypbl, HOMEHKJIATYPY;

HCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISAHOCTH.

KoMMyHuKaTHUBHBbIE yHUBEPCAIbHbIE YUeOHbIe 1elCTBUA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TeMbI B XOJ€ TUANOTa U/WUIH TUCKYCCHH, BRICKA3bIBATh UAeH, (HOPMYIUPOBATH CBOU MPEIOKCHHUS
OTHOCUTEIILHO BBITIOJIHEHUS MPEJIOKEHHOMN 3a1a4H;

BBICTYNaTh C MpE3eHTalMel pe3yJbTaTOB IO3HABATENbHON NEATENBHOCTH, MOMYyYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU TIp
BBITIOJTHEHUN XMMHYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOW padOTHl MO HMCCIEIOBAHUIO CBOMCTB M3y4YaeMbIX BEIIECTB, peaM3allid y4eOHOTO IPOEKTAa,
(hopMynHUpoBaTh BHIBOJIBI MO PE3yJbTaTaM MPOBEAEHHBIX UCCIICOBAHMIA MTyTEM COTTIACOBAHUS MO3UIUH B X0/1€ 00CYXIeHUSI 1 OOMEHa MHEHHUSMHU.

PeryasiTuBHBIC YHUBEpCAJbHbIC y4eOHbIE 1eHCTBHA:

CaMOCTOSITENIBHO IUIAHUPOBATh M OCYHIECTBIIATH CBOIO IIO3HABATEIIBHYIO IEATECIBHOCTB, ONpEAEisas €€ LeIU M 3aJa4dd, KOHTPOJIHMPOBATH U IO MEPE
HEOOXOJIMMOCTH KOPPEKTUPOBATh IpeaaraeMblii aaropuT™M JAEHCTBHM IpPHU BBHIMOJIHEHUM Y4eOHBIX M HCCIEA0BaTEeNbCKUX 3aJad, BbIOMpaTh Hanboiee
3¢ GEKTUBHBIN CIIOCOO WX PEIICHHSI ¢ YYETOM IOTyUeHHs] HOBBIX 3HAHUH O BEIIECTBAX M XUMHUYECKUX PEAKIIUX;

OCYILECTBIATH CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CAMOAHaIN3a U CAMOOLICHKHU.

HNPEAMETHBIE PE3YJIBTATHI

[IpenmeTHble pe3ynbTaThl OCBOCHMSI MPOTPaMMBbl 10 XMMHUU Ha YIIyOJEHHOM YpOBHE Ha YpPOBHE CpPEAHEro oOLIero oO0pa3oBaHMs BKIOYAIOT
cnenuduyeckue Al y4eOHOTo IpeaMeTa « XUMMHUs Hay4IHbIe 3HaHUS, YMEHHUS U CIIOCOOBI IEHCTBHI TI0 OCBOCHHIO, MHTEPIIPETALINHU U ITPEOOPa30BAHUIO 3HAHHIA,
BUJIBI JIESITEIBHOCTH 1O MOJyYEHHIO HOBOI'O 3HAHUS U MPUMEHEHUIO 3HAHUH B Pa3IMUHBIX YUEOHBIX CUTYalUsX, a TAK)KE B PEAIbHBIX KU3HEHHBIX CUTYyalUsX,
CBS3aHHBIX ¢ XMMHUEH. B mporpamme 1o XUMHUH MPEAMETHBIE Pe3YJIbTaThl IPEICTABICHBI 10 I'0J1aM U3Y4YEHHUS.

11 KJIACC
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c(OpPMUPOBAHHOCTH MPEJICTABICHUI: O MaTepUAIbHOM €IUHCTBE MHUpPA, 3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJICHUM MPUPOJIbI, O MECTE€ U 3HAYEHU
XMMHU B CUCTEME €CTECTBEHHBIX HayK M €€ pojid B 00eCreueHHH yCTOMYMBOIO Pa3BUTHUS, B PELICHUN MPOOIEM SKOJOTHYECKON, SJHEPreTUYECKON M MUILEBOI]
0€30MMacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHIUH HOBBIX MAaT€pPHAJIOB, HOBbIX UCTOYHHKOB SHEPTUH, B 00€CIEYeHUH PAallMOHAIBHOIO MPUPOIOTNOIb30BaHMS, B
(hopMHPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTYpHI UEIOBEKa, a TAKXKE HKOJOTHUYECKH 0OOCHOBAHHOTO OTHOILIEHHS K CBOEMY 370POBBIO U PUPOIHON CpEIe;

BJIAJICHUE CHCTEMOM XUMHWYECKHX 3HAHWM, KOTOpas BKJIKOYACT: OCHOBOIOJATAKONIME NMOHATHS — XMMHYECKUH AJIEMEHT, aTOM, PO aTOMa, W30TOIIbI,
AJIEKTpOHHast 000JI0uKa aroma, s-, p-, d-aTOMHbIE OpOWTaM, OCHOBHOE M BO30YXIEHHOE COCTOSHHUS aToMma, MOpHIu3alis aTOMHBIX opOuTaneil, HOH,
MOJIEKYJla, BaJE€HTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas CBsA3b (KOBaJE€HTHas, HOHHAs, METa/lIn4yecKas, BOJOpOJHAas),
KpUCTAJUIMYECKasl PEIIETKA, XMMHUYECKass pPEaKuus, PAcTBOP, JJIEKTPOJIUTHI, HEIIEKTPOIUTHI, JJICKTPOJIUTUYECKAS IHUCCOLMALNSA, CTEHNEHb IUCCOLUALUH,
BOJOPOJHBIN MOKa3aTellb, OKUCIUTENb, BOCCTAHOBUTENb, TEIIOBOM 3(D(PEKT XMMHUUECKON peaklii, CKOPOCTh XUMUYECKON peakIui, XMMUYECKOE PaBHOBECHE;
TEOPHUM U 3aKOHBI (TEOpHUs DIEKTPOJUTHUECKOW auccouuanuu, nepuoguueckuil 3akon (.M. MenneneeBa, 3aKOH COXpaHEHHs MacChl BEIIECTB, 3aKOH|
COXPAaHEHHUs M NPEBpAIICHUS PHEPIHMHM NPU XUMHUYECKHX PEaKLMAX, 3aKOH IOCTOSHCTBA COCTaBa BEILECTB, 3aKOH JEHUCTBYIOIIMX MaccC), 3aKOHOMEpPHOCTH,)
CUMBOJIMYECKUN SA3BIK XMMHUH, MHUPOBO33PEHYECKHE 3HAHUSA, JIEKAIUME B OCHOBE IIOHUMAHUA IPUYUHHOCTM M CHUCTEMHOCTH XUMHYECKHUX SIBJICHM;
COBPEMEHHBIE IPEACTABIECHUS O CTPOCHUM BEUIECTBA HA aTOMHOM, MOHHO-MOJIEKYJSIPHOM M HAJMOJEKYJISPHOM YPOBHSX; IPEACTABICHHUS O MEXaHHU3Max]
XUMUYECKUX PEaKUUH, TEPMOAMHAMUYECKUX U KMHETHUECKUX 3aKOHOMEPHOCTAX HX IPOTCKAaHUs, O XMMUYECKOM PaBHOBECHM, PACTBOPAX U JUCHEPCHBIX
cuctemax; (aKkTOJOTHYECKUE CBEJCHHS O CBOMICTBaX, COCTaBe, MOJYyYEHUH M 0€30IaCHOM MCIIOJIb30BAHUM BAXKHEHMIINX HEOPTaHWYECKUX BEILIECTB B OBITY
MIPAKTUYECKOH IeATEIIbHOCTH YEJIOBEKa, OOLIMX HAYUYHbIX IPUHIMIIAX XUMUYECKOTO IPOU3BOJICTBA,

c(OpMUPOBAHHOCTh YMEHUM: BBISBIATh XapaKTEPHbIE MPU3HAKU MOHATUMN, YCTaHABIMBATh UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIINE MOHSITH
IIPY ONMCAHUM HEOPTAHUUYECKUX BEILECTB U UX IIPEBPALLCHU;

c(OpPMUPOBAHHOCTh YMEHHMS MCIOIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJIsl COCTaBiieHUS (OpMysd BEIIECTB M YpPaBHEHUH XHMHMUECKHUX pPEaKIuil,
cucrematnueckyto HomeHkaarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OT/ICJIbHBIX BEILECTB;

c(OpPMUPOBAHHOCTh YMEHHS OIpPENEIATh BAJIEHTHOCTh U CTENEHb OKHUCIIEHUS XHMHUYECKUX BJIEMEHTOB B COCJUHEHMSIX, BUJ XUMHUYECKOH CBS3
(KoBaJIeHTHAas!, HOHHAs, METAJIIMYECKasi, BOAOPOAHAs ), TUIl KPUCTAJUIMYECKON PeIETKH KOHKPETHOIO BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCUMOCTb CBOICTB BEIIECTB OT BHJAa XMMHUYECKOM CBSI3M U TUIA KPUCTAIUIMUECKON PEIETKH, OOMEHHBIN
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMsI KOBAaJIEHTHON CBSI3H;

c(OpMUPOBAHHOCTh YMEHUM: KIIaCCU(PUIIUPOBATh: HEOPraHUUECKHE BEIECTBA 0 UX COCTaBY, XUMUYECKHE PEAKIIUU 10 Pa3InYHbIM IPU3HAKAM (YHUCITY
COCTaBYy pEarupyroulux BELIECTB, TEIUIOBOMY 3((eKTy peakuuu, U3MEHEHHIO CTEIEeHEH OKHCIIEHUS 3JIEMEHTOB, 0OpaTHMMOCTH, YYacTHIO KaTalu3aTropa
JPYTHE); CAMOCTOSITENIbHO BBIOMPAaTh OCHOBAHUS M KPUTEPHUH JUIs KiIacCU(UKAIIMK U3yYaeMbIX BEILECTB U XUMUYECKUX PEaKIuii;

c(OPMHPOBAHHOCTh YMEHHsl pacKpbIBaTh CMbICH mepuoauueckoro 3akoHa JI. V. MenpaeneeBa M JeMOHCTPHPOBATh €r0 CHUCTEMATU3UPYIOLIYIO,
OOBSICHUTENFHYIO U TIPOTHOCTUYECKYIO (PYHKIINH;

c(OPMHPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB M HOHOB XMMHUYECKUX 3JEMEHTOB IEPBOIO—YETBEPTOrO IMEPHUOI0B
[lepnoanueckoii cucremsl .M. MenaeneeBa, UCIONb3YsI MOHITHSI «3HEPTETUUECKUE YPOBHUY, «IHEPTreTUUECKHUE TOyPOBHU», «S-, p-, d-aTOMHbBIE OpOUTAIIN»,
«OCHOBHOE U BO30Y>KAEHHOE SHEPreTUYECKHE COCTOSHUS aTOMay; OOBACHATh 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COEIMHEHUH
1o nepuonam u rpynnam Ilepuonnueckon cucrems! Jl. . MenneneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHsS MX AJIEKTPOHHBI
000J104EK;

c(OpMUPOBAHHOCTh YMEHHUH: XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME XUMHYECKHE CBOWCTBAa BEILIECTB PA3JIMYHBIX KJIACCOB, IOATBEPKAATH
CYILLIECTBOBAaHHE F€HETUUECKOH CBS3U MEXy HEOPTaHUYECKUMH BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKLINN;

c(OPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CYIIHOCTBH: OKHUCIHMTEIbHO-BOCCTAHOBHTEIBHBIX PEAKIU MOCPEICTBOM COCTABICHHS AJIEKTPOHHOTO OanaHc
TUX peakUuil; peakiuii HMOHHOro oOMeHa ITyTEM COCTAaBJIEHUs MX TIIOJHBIX M COKpAIIEHHBIX MOHHBIX YpaBHEHUH; peakuuil TuAposiu3a; peakiu




c(OpPMUPOBAHHOCTh YMEHHSI OOBSCHATh 3aKOHOMEPHOCTH MPOTEKAaHUS XUMUYECKUX PEaKIUi C y4ETOM MX SHEPreTHUYECKUX XapaKTEPHUCTUK, XapakTep
M3MEHEHHS CKOPOCTH XMMUYECKON PEeaKkIMy B 3aBUCUMOCTH OT pa3IMYHbIX (PaKTOPOB, a TAKXKE XapaKTep CMEIICHUSI XUMUYECKOTO PaBHOBECHUS I0J1 BIUSHUE
BHelHUX BozaeiicTeuil (mpunuun Jle [llarense);

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XMMHUYECKHE PEaKIMH, JeKallhe B OCHOBE MPOMBIIUICHHOTO IOJyYeHHUs] CEpHOM KHCIIOTHI, aMMHUaKa,
oOuiye HayyHble MPUHIUIBI XUMUYECKUX MPOU3BOJACTB; LEI€CO00PA3HOCTh MPUMEHEHHUS] HEOPraHMYECKUX BELIECTB B MPOMBILIUIEHHOCTH U B OBITY C TOYK
3pEHHs COOTHOLLIEHUS PUCK-TI0/Ib3A;

c(OpMUPOBAHHOCTh BIAJCHHUSI CUCTEMOW 3HAHUI O METO/Jax HAay4HOTO IO3HAHUS SIBICHUHW NPUPOJbI — HAOIIOJEHUE, M3MEpPEHHE, MOJEIHpPOBaHUE,
9KCHEPUMEHT (pealbHbIi U MBICICHHBIN), UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHHs NMPUMEHATh 3TU 3HAHHS MPH SKCIIEPUMEHTAILHOM HCCIIEI0BaHU
BEILIECTB U JUIsl OObSICHEHUSI XUMHUECKUX SIBJICHUN, UMEIOIINX MECTO B IPUPOJIE, MPAKTUYECKOM IeATEIHHOCTH Y€I0BEKa U B TOBCETHEBHOM JKU3HH;

c(OPMHPOBAHHOCTh YMEHHSI BBISBIISATh B3aMMOCBSI3b XUMHUECKUX 3HAHUM C MOHATUSAMH U MPEICTaBICHUSAMH JAPYTUX €CTECTBEHHO-HAYUYHBIX MIPEIMETOB
1U1s1 00JIee OCO3HAHHOIO MOHUMaHMsI MaTEPUAJIBHOTO €AMHCTBA MUPA;

c(OPMHUPOBAHHOCTh YMEHUS MPOBOAUTH PACUETHI: C UCIOJIB30BAaHUEM MOHATUN «MaccoBasi J10Ji BEIIECTBA B PACTBOPE» M «MOJISIpHAsi KOHLEHTPALU»;
Macchl BEIIECTBA WIM 00bEMa ra3a IO U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCe WIM OOBEMY OJHOIO M3 YYACTBYIOIIMX B PEAKLUU BEILECTB; TEIUIOBOIO
s dexTa peakuuy; 3HaueHUs: BOJOPOJHOrO TOKAa3aTelss PacTBOPOB KUCIOT U LIENOYEH ¢ M3BECTHOW CTENEHbIO JUCCOIMALMU; Macchl (00bEMA, KOJIMYECTB
BELIECTBA) IPOJYKTA PEAKIIMHU, €CIIU OJJHO U3 UCXOJHBIX BEILECTB JaHO B BHUJIE PACTBOpA C ONPEAEIEHHON MacCOBOM J0JIel pPaCTBOPEHHOTO BEILECTBA MIIU JIaHO
B U30BITKE (MMEET MIPUMECH); IOIH BbIX0/1a MPOIYKTA PEaKIUU; OObEMHBIX OTHOIICHUH ra3oB;

c(OpMUPOBAHHOCTh YMEHUH: CAMOCTOSITEIbHO IUIAHUPOBATh U MPOBOJUTH XMUMHUYECKUH SKCIEpUMEHT (MpOBEACHHME peakluid HMOHHOro OoOMeHa,
NOATBEPKAECHUE KAUECTBEHHOI'0 COCTaBa HEOPraHUYECKUX BELIECTB, OMNPEIEICHUE CPEAbl PACTBOPOB BEILECTB C MOMOIIBIO WHAUKATOPOB, U3YYEHUE BIIUSHU
pa3nuuHbIX (PAaKTOPOB HAa CKOPOCTh XMMMUYECKOH peakllid, pelieHHe SKCIEepPUMEHTaJIbHBIX 33a4a4y no TemaMm «Mertamib» u «Hemeramnsy) ¢ coOmtoneHue
npaBui 6€30MaCHOr0 0OpallleHHs ¢ BeIECTBAMU M J1abOpaTOpHBIM 000py0BaHUEM, (OPMYIMPOBATH 11€Ib UCCIICAOBAHUS, PEACTABIATh B pa3iuyHON Gopme
pe3yabpTaThl SKCIEPUMEHTA, AHAIM3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(OpPMHPOBAHHOCTh YMEHHI: COOJIIOJaTh MPaBUIIa MOJIb30BAHUS XUMHUYECKON MOCYJION U J1abOpaTOpHBIM 000pYAOBaHUEM, OOpAIIEHUs C BEIECTBAMHU B
COOTBETCTBUHU C HMHCTPYKLUMSIMH IO BBIIOJHEHUIO JIADOPATOPHBIX XMMHUYECKHUX OMBITOB, IKOJOTHYECKH LI€JI€CO00pa3HOro MOBEAECHUSA B OBITY U TPYJOBOM
JEATEIBbHOCTH B LEJISAX COXPAaHEHHs CBOETO 310POBbs, OKPYKAKOLIEH MPUPOAHOU CpeAbl U JOCTHKEHHS €€ YyCTOMYMBOIO Pa3BUTHsA, OCO3HABATH OINACHOCTH
TOKCHYECKOTO JIEHCTBHS Ha )KUBBIE OPTaHU3MBbI OIIPEACIIEHHBIX HEOPTAHMYECKUX BEIIECTB, MIOHUMast cMmblci nokasareis [1/IK;

c(OPMHPOBAHHOCTh YMEHUH: OCYIIECTBIATH ILIE€JICHANPABICHHBIN MOUCK XUMHUYECKOW MH(OpMAIMM B Pa3IMYHbIX MCTOYHHMKAX (Hay4dHas M y4eOHOA
Hay4Has JIMTepaTypa, CpelIcTBa MaccoBor nHpopmarmu, HTepHET u Ipyrue), KpUTHIECKH aHATM3UPOBATh XUMHUYECKYI0 HH(OpMAIHio, iepepadaThiBaTh €€
UCIIOJIb30BaTh B COOTBETCTBUU C ITOCTABJICHHOM yueOHOIl 3a1auei.

TEMATHYECKOE IINTAHUPOBAHHME 11 KJIACC

KoauuecTBO 4acoB

Ne ni/m HanmeHnoBaHue pa3/ie/ioB U TeM
NPOrpamMmblI

DJIeKTPOHHBIe (HU(POBbIE)

Bcero KoHTpoJbLHBI IIpakTnyeckun
p ¢ p eckune oOpa3oBaTe/ibHbIE pecypchl

padoThbI padoThbI

Pasznea 1. Teopernueckue 0CHOBbI XUMUM

1.1 Ctpoenue atoma. Ileproanueckuii 3aKoH U 9 https://m.edsoo.ru/L 4U8E4S7C



https://m.edsoo.ru/L4U8E4S7C

[lepuonnueckas cucteMa XMMHUYECKUX
anemenToB JI. 1. Menaeneena

Crpoenue BeniectBa. MHOrooopasue

1.2 11 https://m.eds00.ru/S8TSVOKEC
BCILICCTB
1.3 XHUMHYECKUE PEAKITUU 19 https://m.edsoo.rt/O8P9F6R4A
HToro no pazneny 39
Paznen 2. Heopranuueckasi Xumus
2.1 Hewmeramibl 31 https://m.edsoo0.ru/Z5C7K4B6Z
2.2 Mertasibl 23 https://m.edsoo.ru/S3L2P4M9J
HToro no pazaeny 54
Paznen 3. Xumus u )KU3Hb
3.1 ‘ MeTo1pl TO3HAHUS B XUMHH. XHMHUS U )KH3Hb 6 https://m.eds00.ru/O9P8SO0Q1IW
HToro no pazueny 6
OBUHIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 929
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https://m.edsoo.ru/O8P9F6R4A
https://m.edsoo.ru/Z5C7K4B6Z
https://m.edsoo.ru/S3L2P4M9J
https://m.edsoo.ru/O9P8S0Q1W

MNOYPOYHOE IIJIAHUPOBAHHUE 11 KJIACC

KoaunuyecTBO 4acoB

Ne DJIeKTpOHHbIe U poBBIE
n/ Tema ypoxka Kontpo Hpakrud Jara o0pa3oBaTe/ibHbIE
Bceero JIbHbIE ecKue H3yUYeHUs
n pecypcbl
padoThI padoThI
. . 7 . tps://m. .
1 AtoMm. CocTaB aTOMHBIX s7Iep. XUMHUYECKUN DIEMEHT 1 0 0 01.09.2026 https://m.edso00.ru/B308B6G
H30TOMBL 81
) CtpoeHue 3NIeKTPOHHBIX 000I0YEK aTOMOB, KBAHTOBBIS 1 0 0 04.09.2026 https://m.edsoo.ru/H9Z1P9T5S
qucna. J
3 Kinaccudukanmsi XuMuuecKux 371eMeHTOB (s-, p-, d-, f- 1 0 0 07.09.2026 https://m.edsoo.ru/B7U6U4A
DIIEMEHTBI). 9H
4 | PacnpeneneHue 2JIEKTPOHOB IO aTOMHBIM OpOUTATISIM. 1 0 0 08.09.2026 3;?35://m.edsoo.ru/T4V4N2S
DNEeKTPOHHBIC KOH(UTYPAITUH ATOMOB JICMCHTOB B OCHOBHOM https://m.edsoo.ru/HOYO8GSH
5 N 1 0 0 11.09.2026
Y BO30Y)KIEHHOM COCTOSTHUH. 0P
6 DNeKTpOHHBIE KOH(UTYpAIIH HOHOB. 1 0 0 14.09.2026 https://m.edsoo.rt/W2D7V4R
ONeKTPOOTPULIATEILHOCTb. 3W
ITepuonnueckuit 3akoH u Ilepuoanueckas cucrema .
7 xuMu4deckux djemeHToB 1. Y. MenaeneeBa, CBA3b C 1 0 0 15.09.2026 171%135.//m.edsoo.ru/V0B8R3F
COBPEMEHHOM TeOpUEl CTPOEHHUsI aTOMOB. —
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKUX https-//m.edsoo ru/KOUSHTT
8 | smeMeHTOB 1 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEIIECTB 1 0 0 18.09.2026 61
[0 IrpynmaM 4 IepuoaaM. o
9 | Pemenue 3amau u ynpaxuenuit mo teme: " Ctpoenue atoma'. 1 0 0 21.09.2026 g;\t/l[as://m.edsoo.ru/06X1C6Z
Bunnl XI/IMI/I‘EGCKOI/I CBs3U. MexaHu3Mbl 00pa3oBaHuUs https://m.edsoo.r/O2YSATD
10 | xoBaneHTHOM CcBsA3U. BogopoaHas cBsA3b. MexXMONIEKyIIpHBIE 1 0 0 22.09.2026 50
B3aMMOJICHCTBHSI.
BaJIeHTHOCTE Y BaJICHTHBIE BO3MOXXHOCTU aTOMOB. CBsI3b https-//m.edsoo.rw/DAFOX611
11 | 5IEKTPOHHOU CTPYKTYpPbl MOJIEKYJI C UX TEOMETPUUECKUM 1 0 0 25.09.2026 N
CTPOCHHUEM. =
12 [IpencraBneHus 0 KOMIUIEKCHBIX COSIMHEHHSX: COCTAB U 1 0 0 78.09.2026 https://m.edsoo.ru/M607MS
HOMEHKJIaTypa H8Q
BemiectBa MoJIeKyISIpHOTO M HEMOJIEKYJISIPHOTO CTPOCHUSI. https://m.edsoo0.ru/K4VOSIL
13 . 1 0 0 29.09.2026
Tunbl KPUCTAIMYECKUX PEIIETOK U CBOMCTBA BEIIECTB. 2=D
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Ilonstue o AUCIICPCHBIX CUCTEMaAX. Hpe,[[CTaBJ'IeHI/IC 0

https://m.eds00.ru/N2Q9T7M

14 02.10.2026
KOJUTOUIHBIX PACTBOPAX 2G
HctunHbIe pacTBOPHI: HACKIIIEHHBIE U HEHACHIIICHHEIE, https://m.edsoo.ru/X3D3K4M
15 05.10.2026
pactBopuMocTh. Kpucramioruaparsl 9L
16 | CriocoObl BEIpaKEHHSI KOHIICHTPAIIMH PACTBOPOB. 06.10.2026 W_tw
17 Pemenuie 3a1a4 ¢ UCMoIb30BaHUEM TOHITHI ""MaccoBast 10T 09.10.2026 https://m.edsoo.ru/C1J2X8I13
pacTBOpEHHOTO BemiecTBa', ""MoJIsipHasi KOHIIEHTpalus'. o D
18 | Knmaccudukamnusi 1 HOMEHKJIATypa HEOPTraHUYECKHUX BEILECTB. 12.10.2026 gtgns.//m.edsoo.ru/09L5P80
19 | Cucremaruzanus u 0o000IIEHIE 3HAHUM 110 TEME. 13.10.2026 lglzttns://m.edsoo.ru/ISO4OOK7
KonTtpoubnas pa6ora no temam ""CtpoeHue aToma.
IMepuoauyeckuii 3axon u Ilepuoanyeckas cucrema https://m.edsoo.ru/N2T0OA3D
20 16.10.2026
xummnvecknx 3j1eMeHToB /JI. . Menneneesa', "Ctpoenne SZ
BenlectBa. MHorooopasue Beniectn'
Knaccudukanmss XuMruuecKuX peakiyii B HEOpraHUIECKON 1 19.10.2026
11 OpPraHWYECKON XUMUU. 3aKOH COXPAHEHHUS MAcCChl BEIIECTB; https://m.edsoo.ru/DOL4AK6K
3aKOH COXPaHEHUsSI U MPEBPALICHHS SHEPTUU TPU XUMHUECKUX 41
peakuusax
2 TemnoBbie 3 HEKTH XUMUYECKUX PEAKIIHA. 20.10.2026 | https://m.edsoo.ru/RSM405T
TepMOXMMHUYECKHE YPAaBHEHUS 21
23 Brruucienust mo ypaBHEHUSIM XUMHUYECKUX PEAKIIHH U 23.10.2026 | https://m.edsoo.ru/R3S4J3B9
TEPMOXHUMHUYECKUM YPaBHEHUSIM T
24 CKOpOoCTh XMMHUYECKOHN pEaKIUU, €€ 3aBUCUMOCTD OT 06.11.2026 | https://m.edsoo.ru/TOY 1X8N
pasnuuHbIX (hakTopoB. Karanus u kaTann3aTopbl 4H
09.11.2026 | https://m.edsoo.ru/ASY7R6D
25 | 'omoreHHbIE U T€TEPOr€HHBIE PEAKLIUN 50
IIpakTnyeckas padora Ne 1 nmo teme "Biausinue } 10.11.2026 https://m.edsoo.rw/X4ROR8U
26 | pa3iMYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOI oM
peakuuun'" =
27 OO6parumbie 1 HEOOpAaTUMBIE PEAKITUN. XUMHUUYECKOE 13.11.2026 | https://m.edsoo.ru/Y3B3D20
paBHOBECHE 8J
IIpakTnyeckas padora Ne 2 no teme "Baunsinne 16.11.2026 https:/m.edsoo.ru/S6DANIU
28 | pa3iau4YHBIX (PAKTOPOB HA MOJI0KEHUE XUMUYECKOT0

paBHoBecus'

4E
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29 DnexTponauTuyeckas auccoruanus. CUbHbIe U cialble 1 0 17.11.2026 | https://m.edsoo.ru/USL5Z3Y
91eKTpoJuThl. CTEneHb AUCCOIMAIIIT oM
Nonnoe npoussenenue Bojpl. Cpeaa BOJHBIX paCTBOPOB. 20.11.2026 | https://m.eds00.ru/M90O4W0
30 . 1 0
Bomopoansiii moka3zarens (pH) pactBopa K4Y
31 IMuaponms coneld. Peakiuu, mpoTekaromiye B pacTBoOpax 1 0 23.11.2026 | https://m.edsoo.ru/W6X0F7Q
JJIEKTPOJIUTOB 3A
32 IIpakTnyeckas padora Ne 3 no teme "Xumuyeckue 1 1 24.11.2026 | https://m.edsoo.ru/VOY2E9E
peakuu B pacTBOPax 3JeKTPOJUTOB" 2B
33 OKHUCIUTENTEHO-BOCCTAHOBUTENbHBIC peakiiny. BaxxHeitmme 1 0 27.11.2026 | https://m.edsoo0.ru/R2J6X7C0
OKHUCJIUTEIH U BOCCTAHOBUTEIH (0]
30.11.2026 | https://m.edsoo.ru/A6C2R2U
34 | Meton 2JIeKTpOHHOTO (3JIGKTOHHO-HOHHOTO0) OajaHca 1 0 20
01.12.2026 | https://m.edsoo.ru/O600M4J
35 | DnexTpoau3 pacTBOPOB U PacIIaBOB BELLECTB 1 0 0J
04.12.2026 | https://m.edsoo.ru/T1ASRST
36 | Pemenue 3aga4 pa3IuyHbIX TUIIOB 1 0 U
07.12.2026 | https://m.edsoo.rt/ESG3P1S1
37 | Peumienue 3aa4 pa3iuyHbIX TUIIOB 1 0 v
38 ?I/ICTeMaTI/BaI_[I/I?I u 060?H1€HI/IG 3HAaHUH IO TEME 1 0 08.12.2026 https-/m.edsoo.rw/I0P3LSI90
XUMHUYECKHE pEeaKIuu
" " 11.12.2026 | https://m.edso0.ru/T9S3K8U
39 | KonTpoabHas paboTa no teMe " XuMHUYeCKHE PeaKIMU 1 0 7p
[Tonoxenne Hemetamio B [lepuoanueckoit cucreme 14.12.2026 https://m.edsoo.rw/O1TIK5G
40 | xumuueckux snemeHToB /1. . MenneneeBa u 0cCOOEHHOCTH 1 oC
cTpoeHus ux aroMoB. OU3HUECKHE CBOMCTBA HEMETAIIIIOB -
41 AmioTponusl HeMeTauIoB (Ha IpUMepe KUCIOPOa, CEPhI, 1 0 15.12.2026 | https://m.edsoo.ru/NSUSGOH
dbocdopa u yriepoaa) 1H
4 Bonopona: nonydenue, puznueckre 1 XMMUYECKHE CBOMCTRA. 1 0 18.12.2026 | https://m.edsoo.ru/N2MOT2H
Cuapuas 6M
43 ["anoreHsl: HaX0XJIEHHE B IPUPOJIE, CIIOCOOBI OTYUYCHUS, 1 0 21.12.2026 | https://m.edsoo.ru/J1U1BS5I3
(bu3MIeCcCKre U XMMUYECKHUE CBOMCTBA C
44 l"anorenoBomopoasl. BakHeitmme Kuciopoacoaepsxamme 1 0 22.12.2026 | https://m.edsoo.ru/Z8W3IT6R
COEITMHEHUS TaJIOTEHOB 4F
45 JIaGopaTopHbI€ U MPOMBIIIEHHBIE CLIOCOOBI MOTYUYEHHUS 1 0 25.12.2026 | https://m.edsoo.ru/X7Z9E2F9
rajioreHoB. [ I[puMeHeHne raJoreHoB U X COCIMHEHHUN H
gmlyrrerrree IR TP RGO PRRNedrlenrere 4 b e



https://m.edsoo.ru/U8L5Z3Y0M
https://m.edsoo.ru/U8L5Z3Y0M
https://m.edsoo.ru/M9O4W0K4Y
https://m.edsoo.ru/M9O4W0K4Y
https://m.edsoo.ru/W6X0F7Q3A
https://m.edsoo.ru/W6X0F7Q3A
https://m.edsoo.ru/V0Y2E9E2B
https://m.edsoo.ru/V0Y2E9E2B
https://m.edsoo.ru/R2J6X7C0O
https://m.edsoo.ru/R2J6X7C0O
https://m.edsoo.ru/A6C2R2U2O
https://m.edsoo.ru/A6C2R2U2O
https://m.edsoo.ru/O6O0M4J9J
https://m.edsoo.ru/O6O0M4J9J
https://m.edsoo.ru/T1A5R5T2U
https://m.edsoo.ru/T1A5R5T2U
https://m.edsoo.ru/E8G3P1S1Y
https://m.edsoo.ru/E8G3P1S1Y
https://m.edsoo.ru/I0P3L5I9Q
https://m.edsoo.ru/T9S3K8U7P
https://m.edsoo.ru/T9S3K8U7P
https://m.edsoo.ru/Q1T9K5G9C
https://m.edsoo.ru/Q1T9K5G9C
https://m.edsoo.ru/N8U5G9H1H
https://m.edsoo.ru/N8U5G9H1H
https://m.edsoo.ru/N2M0T2H6M
https://m.edsoo.ru/N2M0T2H6M
https://m.edsoo.ru/J1U1B5I3C
https://m.edsoo.ru/J1U1B5I3C
https://m.edsoo.ru/Z8W3T6R4F
https://m.edsoo.ru/Z8W3T6R4F
https://m.edsoo.ru/X7Z9E2F9H
https://m.edsoo.ru/X7Z9E2F9H
https://m.edsoo.ru/K9N3C2G2T

IKCNEPUMEHTAJBHBIX 32124 10 TeMe "'T"aorennbr"

2T

Kucnopon: nabopaTopHsie u TPOMBILILICHHbIE CIIocoObI 29.12.2026 https://m.edsoo.rw/L6U6DTZ
47 | nomyueHus, pU3NYECKUE U XUMHUUECKHE CBOMCTBA. O30H. U
[IpuMeHeHne KUcaopoia U 030Ha —
11.01.2027 | https://m.edsoo.ru/V7N4COR
48 | OKCUIBI U IEPOKCHIBI 0y
12.01.2027 | https://m.edsoo.ru/I7A9X6N3
49 | Pemenue 3a1a4 pa3IUYHbIX TUIIOB N
50 Cepa: Hax0XJIEHHUE B MPUPOJIC, CIIOCOOBI MOTYyUCHHUS, 15.01.2027 | https://m.edsoo.ru/HSF2T1J0
¢u3nyeckue 1 XUMHUYECKUE CBOICTBA E
18.01.2027 | https://m.eds00.1u/X6C009G
51 | CepoBonopon, cynbhuIsl 6R
52 Kucnoponcoaep:xamue coequnenust cepsl. OcodbeHHOCTH 19.01.2027 | https://m.edsoo.ru/G4Z4X3P
CBOMCTB CEPHOU KHUCJIOTHI 9K
IIpakTnyeckas padora Ne 5. Peme}m'e' ) 22.01.2027 https://m.edsoo.r/N6I2YOH3
53 | akcnepuMeHTaNbHBIX 3a71a4 110 Teme ""Cepa u eé N
coeaunenus" =
54 A3OT: HaX0XKJICHHE B MPUPOJIC, CITOCOOBI MOJTyUCHHUS, 25.01.2027 | https://m.edsoo.ru/NSDOU7F
(u3nUecKre U XUMUYIECKUE CBOWCTBA. AMMUAK, HUTPUIBI 7B
55 Kucnopoaconepxamue coeaunenus azora. OcoOeHHOCTH 26.01.2027 | https://m.edsoo.ru/QSF6D7A
CBOMCTB a30THOM KHUCIIOTBI 3T
. 29.01.2027 | https:/m.edsoo.ru/U7Q1L6M
56 | [IpumeHeHHEe a30Ta U €TO COCTUHEHUI. A30THBIE YA0OpEHHS 1B
57 docdop: HaxOkKAEHUE B IPUPOJE, CIOCOOBI MOTYUESHHUS, 01.02.2027 | https://m.edsoo.ru/O6FOF4G6
¢dbusnveckne U XuMudeckue cBoiictea. @ocdusl u pochuH N
58 Oxcunset hocdopa, pochopconepxkarme kucinotel. Comu 02.02.2027 | https://m.edsoo.ru/W7X8I9R
dhochopHOI KUCTOTHI oV
59 [Ipumenenue pochopa u ero coenunennii. DochopHbie 05.02.2027 https-//m.edsoo.ru/JTHOISISY
ya00peHus
IIpakTnyeckas padora Ne 6. Peme}m?’ 08.02.2027 https:/m.edsoo.ru/W6K8J3L
60 | sxcnmepuMeHTAJBbHBIX 32124 10 TeMe ""A30T u pochop u M
HX coequHeHusa" -
VYriepoa: HaX0XKACHUE B IIPUPOJE, aJLIOTPOIIHELE 09.02.2027 https://m.edso0o.ru/H2PSQ0X
61 | momudukanuu; puznUecKue U XUMUYECKUE CBOMCTBA, 3G
NpUMEHEHHE -
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https://m.edsoo.ru/K9N3C2G2T
https://m.edsoo.ru/L6U6D7Z7U
https://m.edsoo.ru/L6U6D7Z7U
https://m.edsoo.ru/V7N4C0R0Y
https://m.edsoo.ru/V7N4C0R0Y
https://m.edsoo.ru/I7A9X6N3N
https://m.edsoo.ru/I7A9X6N3N
https://m.edsoo.ru/H5F2T1J0E
https://m.edsoo.ru/H5F2T1J0E
https://m.edsoo.ru/X6C0O9G6R
https://m.edsoo.ru/X6C0O9G6R
https://m.edsoo.ru/G4Z4X3P9K
https://m.edsoo.ru/G4Z4X3P9K
https://m.edsoo.ru/N6I2Y0H3N
https://m.edsoo.ru/N6I2Y0H3N
https://m.edsoo.ru/N8D9U7F7B
https://m.edsoo.ru/N8D9U7F7B
https://m.edsoo.ru/Q5F6D7A3T
https://m.edsoo.ru/Q5F6D7A3T
https://m.edsoo.ru/U7Q1L6M3B
https://m.edsoo.ru/U7Q1L6M3B
https://m.edsoo.ru/O6F0F4G6N
https://m.edsoo.ru/O6F0F4G6N
https://m.edsoo.ru/W7X8I9R0V
https://m.edsoo.ru/W7X8I9R0V
https://m.edsoo.ru/J7H0J5I8Y
https://m.edsoo.ru/W6K8J3L1M
https://m.edsoo.ru/W6K8J3L1M
https://m.edsoo.ru/H2P8Q0X8G
https://m.edsoo.ru/H2P8Q0X8G
https://m.edsoo.ru/S4B2M3B7D

u eé coim 7D
15.02.2027 | https://m.edsoo.ru/ES8O2DSU
63 | Pemenue 3a1a4 pa3IuyHbIX TUIIOB 6T
64 Kpemuuii: HaxoXaeHne B IPUPOJIE, CITIOCOOBI MOTyUeHHUS, 16.02.2027 | https://m.edsoo.ru/L6J2R1H6
(du3nyecKkrue U XUMHUYECKUE CBOWCTBA G
19.02.2027 | https://m.eds00.ru/G1Y3D7Q
65 | Oxcup kpemuusa(IV), kpemHUEBasE KUCIOTA, CUITHUKATHI oL
66 [Ipumenenne kpeMHuUs ¥ ero coenHeHui. CTEKII0, ero 20.02.2027 | https://m.edsoo.ru/ESEOV0Q
TIOJTYYCHHUE, BUJIBI CTCKIIA 8H
67 | Pemenue 3a7a4 pa3iMyHbIX THIIOB 26.02.2027 | https://m.edsoo.ru/B8S614T61
68 CucremaTtu3zanus 1 0000IIEHNE 3HAHUM 110 TEME 01.03.2027 | https://m.eds00.ru/OIMSO70
"Hemeramier" 4P
.03. ps://m. .
69 | KonrpoabHnas padora no reme "Hemeramibr" 02.03.2027 Z;t e, BOLLA P
70 AmnHanu3 pe3yinbTaToB KOHTPOJIBHON pabOThl, KOPPEKLIUs 05.03.2027 | https://m.edsoo.ru/V2U1S7Q
OIHUOOK 0K
i 09.03.2027
[Tonoxenue metamioB B [lepuoguyeckoil cucreme https://m.edsoo.r/06G6I3M
71 | XuUMHUYECKHX 3JeMeHTOB. OCOOCHHOCTH CTPOCHUS T
AIEKTPOHHBIX 000JI0YEK AaTOMOB METAJIJIOB -
7 O6mume ¢uznueckune cBoMCTBa MeTaIOB. [Ipumenenne 12.03.2027 | https://m.edso0.ru/WO6R4E0G
METaJJIOB B OBITY U TEXHUKE 2Y
15.03.2027 | https://m.eds00.ru/Y60O0U9Q
73 | CnnaBel MeTaiioB. Koppo3us Meramios 6]
16.03.2027 | https://m.edso0.ru/FSQ3UIT
74 | Peuienue 3aa4 pa3auyHbIX TUIIOB 1C
DIEKTPOXUMHUYECKUN Pl HAMPsOKeHUH MeTaiioB. Oomue https://m.edso0o0.ru/DOK6S0G
75 19.03.2027
crocoObI MOJYYCHHS METAJLJIOB 57
OO01mmas xapakTepucTHKa MeTauioB [A-rpyims
[Teprnoanueckoil CHCTEeMbl XUMHUYECKUX dJIEMEeHTOB. HaTpuit u https://m.edsoo.ru/HOP9F 114
76 . . 22.03.2027
KaJuii: monydeHue, pu3ndeckre U XUMHIECKHUe CBOICTBA, Q
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX COETMHEHUN
O6mas xapakrepuctruka MeTaiuioB [IA-rpymmbt
[Teproauaeckoii CUCTEMbI XUMUYECKUX PJIEMEHTOB. Maruuit https://m.edsoo.ru/V3Y1V9X
77 . . 23.03.2027
Y KaJIbIU: ToydeHue, (GU3nIecKne U XUMUICCKUE CBOMCTBA, 1Q
MIPUMEHEHHE TTPOCTHIX BEIIECTB U UX COSIMHEHUN
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AnTIOMUHHI: MNOJIy4YCHHUC, (I)I/ISI/ILIGCKI/IC N XUMHYCCKHEC

https://m.edsoo.ru/E7VIMO0A

79 . 05.04.2027

CBOMCTBA, IPUMEHEHUE 9C

AmdoTepHbIe CBOICTBAa OKCHIA U THIPOKCH/IA AITFOMUHUS, https://m.edsoo.ru/D7F6B3T1
80 06.04.2027

THIPOKCOKOMITJICKCHI aJJIOMUHUS, UX TIPUMEHEHUE W
81 | Pemenue 3agau pa3nuyHBIX TUIIOB 09.04.2027 }éttns://m.edsoo.ru/s 1Z1C6E6

IIpakTnyeckas padora Ne 7. Pemenune https:/m.edsoo.rw/UOTSWOT
82 | 3kcmepuMMeHTAJBHBIX 32/1a4 10 TeMe ''MeTaslIbl [VIaBHbIX 12.04.2027 W

noarpynmn" -

OOm1ast xapakTepUCTHKa METAIIIIOB MOO0YHBIX noarpymi (b- https://m.edsoo.ru/Y4U1X2L
83 . 13.04.2027

rpynn) [Tepuoaudeckol CHCTEMbl XUMHYECKUX DJICMCHTOB 8Y

dusnyeckne 1 XMMHUYECKHE CBOIICTBA XpOMa U €ro https://m.edsoo.ru/PSM6C0Z
84 N 16.04.2027

COEIMHEHH, UX TPUMEHEHHE 2L

Baxneiimme coequnenus Maprania. [lepmanranar kauus, ero https://m.edsoo.ru/G9V6U6
85 N 19.04.2027

OKHCJIUTEJIbHBIE CBOMCTBA W7K

du3nyecKue 1 XUMUYECKIE CBOMCTBA JKeJie3a U €ro https://m.edsoo.ru/WON7HS
86 . 20.04.2027

coenuHeHuil. [lonyueHne u npuMeHeHue CIJIaBOB JKeJie3a X3L
g7 dusnyeckre U XUMUYECKHE CBOMCTBA MEIH U €€ COeIMHEHUH, 23.04.2007 https://m.edsoo.ru/A206Y417

UX PUMEHEHHE X

dusnyeckue 1 XUMHUYECKHUE CBOIICTBA [IUHKA U €T0 https://m.edsoo.ru/X6E7T0B
88 " 26.04.2027

COCJIMHEHUH, X MpUMeHeHHE. [ MIIPOKCOKOMIUICKCHI ITMHKA 00

IIpakTnyeckas padora Ne 8. Pemeﬂn?' https:/m.edsoo.rw/U4Y 3B9Z
89 | 3xcmepmMeHTANBHBIX 32/1a4 0 TeMe ''MeTa/luIbl 27.04.2027 OF

no60YHBIX nmoarpynm' -
90 | PemeHnue 3a/1a4 pa3InyHbIX THIIOB 30.04.2027 lllﬁos://m.edsoo.ru/K9E4A6X

tps://m. .

91 0606'1;H6HI/I€ u C{/'ICTeMaTI/IBaI_II/IH HM3Y4YE€HHOTO MaTepuasa 1mo 04.05.2007 https://m.edsoo.ru/LOT6K7H

Teme "MeTausl 6J
92 | KontpoJuabHasi pabota nmo teme "MeTtauwibl" 07.05.2027 }[1)ttos://m.edsoo.ru/F7K8JOZO
93 AHanu3 pe3yiabTaToB KOHTPOJIBHON pabOThI, KOPPEKIIHS 11.05.2027 https://m.edsoo.ru/V3S3F1T7

OIIMO0K X

Ponb xumun B o0ecrieueHuu yCTOMUNBOTO Pa3BUTH https:/m.edsoo.ru/X8S913V 1
94 | yenoBeuecTBa. [loHATHE O HAYYHBIX METOJIAX MCCIICIOBAHUS 14.05.2027
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HayuHble npuHIUIBI OpraHU3aii XUMHYECKOTO .
95 | mpousBojacTBa. [IpoMbIliuIeHHBIE CITOCOOBI TIOTYYECHHS 1 0 0 17.05.2027 gtstns.//m.edsoo.ru/SOY7Dl H
BaXHEHIIINX BEIIECTB —
96 XUMUYECKOE 3arpsi3HEHUE OKPY KAIOIIEH CPe/Ibl U ero 1 0 0 18.05.2007 https://m.edsoo.ru/Y 1Z8P4E2
HOCIIEICTBUS H
https://m.edsoo.ru/POY9R3L.2
XuMus U 37J0pOBbe uenoBeKa. JIekapcTBeHHbIE CpeACTBa ]
97 | Xumud muinu. Ponb XuMun B 00eCIieUeHUN TUIIEBON 1 0 0 21.05.2027 https:/m.edsoo.r/CAYAW IR
0e30MacHOCTH
oW
https://m.edso00.ru/T6S4G1V
KocMmernueckue u napdromepuslie cpeacrtna. beiToBas xumus sU
98 | Xumus B CTpoUTENbCTBE. BaxkHellne cTpouTebHbIE U 1 0 0 24.05.2027 E‘ms: /m.edsoo. rw/X0D206M
KOHCTPYKIIMOHHBIC MaTePUAIIBI B
https://m.edsoo.ru/C7N6YIK
XuMHUs B CEIbCKOM X03stiicTBe. OpraHndeckue u SK
” MHHEpaJIbHBIC YI00peHUs I 0 0 25.05.2027 https://m.eds00.ru/O003L.3W
9S8
OBUHIEE KOJIMYECTBO YACOB 11O MPOTPAMME 929 4 8
ITPOBEPSIEMBIE HA EI'D I1O XUMHWU TPEBOBAHUS K PE3YJIBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI CPEJHET'O OBLHIET'O OBPA30BAHUSA
Kon
nposepst . .
eMOro IIpoBepsiemble TPeOGOBaHMSA K NPEJIMETHBIM Pe3yJIbTATAM OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM NIPOrpaMMBbl CPeHero 001ero
o0pa3zoBaHus
TpeOOBaH
usi

1

Brnanenue cucteMol XMMHYECKUX 3HAHMM, KOTOpasi BKIIOYAET:

1.1

OCHOBOITOJIATAIOUINE TOHATHS (XUMHUYECKUH 3JI€MEHT, aTOM, H30TOIBI, JIEKTPOHHAs 000JI0UKa aTtoma, S-, p-, d-3JEKTPOHHBIE OPOUTAIN aTOMOB,
OCHOBHOE U BO30YKJIEHHOE COCTOSHUE aToMa, MOH, MOJIEKYJa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATENIbHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKas CBA3b
(o- U T-CBSI3b, KpaTHBIE CBA3M), THOPHIM3AIMS aTOMHBIX OpOHTaNel, KpucTajuindeckas pemeérka, Mojib, MOJSIpHas Macca, MOJISPHBIA 00BEM,
MOJIIpHasi KOHLEHTpallKs, pacTBOPhI (MCTUHHBIE, AUCIIEPCHBIE CUCTEMBbI), KPUCTAJUIOTUAPATHI, YIIEPOIHbIN CKeleT, GyHKIMOHAIbHAs Ipymna,
panukai, u30Mepsl, CTPYKTYpHas GopmMyia, u3oMepus (CTPYyKTypHasi, FeoMeTpruecKas (IUc-, TPAaHCU30MEpHs), TOMOJIOTHUECKUH psAJl, TOMOJIOTH,
YTJIEBOIOPOAbI, KUCIOPO- M a30TCOAEpKAILNE COeIMHEHUS, OMOIOrMUeCKH aKTUBHBIE BELIECTBA (YIJIEBObI, )KUPBI, OCIIKH ), MOHOMED, TMOJTUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISAPHBIE COCIMHEHUS, KpPEKHUHT, pUGOPMHUHI, THUIBl XUMHUECKUX pEaKUUd  (OKHCIUTEIHHO-
BOCCTAaHOBUTENIbHbBIE, 9K30- U DHJIOTEPMUYECKHE, PEaKIUd HOHHOTO OOMEHa, TOMO- U TeTepOoreHHble, 00paTHMble U HeoOpaTHMBIE), PacTBOD,
IIEKTPOJINTBL, HEIJIEKTPOJIMUTHI, NIEKTPOJUTUYECKAS JUCCOLMAINS, CTENEHb AMCCOLUAIMH, OKUCINUTEND, BOCCTAHOBUTEb, AIEKTPOJIN3, CKOPOCTh
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XHUMHYECKOH pCaKiuu, XUMHYCCKOC paBHOBCCI/Ie)

1.2

TEOpUU U 3aKOHBI (TEOpHs XMMHYECKOTO CTPOEHHsS opraHuueckux BemlecTB A.M. BbyTiepoBa, Teopus 3JIEKTPOIUTHYECKONW IUCCOLMALINH,
[lepuonnueckuit 3akon J[.M. MeHneneeBa, 3aK0OH COXpaHEHHUSI MAcChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI SI3bIK XUMHH, MHPOBO33PEHUECKUE]
3HAHUSA, JIeKalle B OCHOBE MOHMMAHUS NMPUYUHHOCTH M CUCTEMHOCTH XHWMHUYECKUX SIBIICHHUH, COBPEMEHHBIC MPEICTaBICHHUS O CTPOSHHU

BEIIIECTBA HA aTOMHOM, MOJICKYJIIPHOM M HaJIMOJICKYJISIPHOM YPOBHSIX l/II

1.3

MPCACTABJICHUA O MCXaHU3MaX XUMHYCCKUX peaKuHﬁ, TCPMOANHAMHUYCCKUX U KMHCTUUCCKHUX 3aKOHOMCPHOCTAX UX MPOTCKAHHUA, O XI/IMI/I‘-IGCKOMI
PaBHOBCCHH, TUCIICPCHBIX CUCTCMAX

1.4

q)aKTOJ'IOFI/I‘ICCKI/Ie CBCICHHUSA O CBOP'ICTBaX, COCTaBC, MOJYUYECHUN U 0€30IacHOM HCITOJb30BAaHUM BaKHEHIIINX HCOPraHNM4YCCKUX N OpraHUYCCKUX|
BCIICCTB B 6BITy u HpaKTquCKOfI ACATCIIBHOCTH YCJIOBCKA

1.5

o0mye HayyHbIe MPUHLMIBI XUMHYECKOTO MPOU3BOACTBA (HA MpPHUMEpPE MPOU3BOACTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHOJja, nepepa60TKv1I
He(TH)

CdhopmrpoBaHHOCTh YMEHUI BBISIBISTH: I

2.1

XAPaKTCPHBIC NPHU3HAKKW W B3aMMOCBA3b HW3YYCHHBIX HOHﬂTHfI, INPUMCHATL COOTBCTCTBYIOINHC TMOHATHA IPH ONHWCAHWN CTPOCHUA U CBOICTB
HCOPraHMYCCKUX U OPIraHMYCCKHUX BCIUICCTB U UX npeBpameHI/Iﬁ

2.2

B3aMMOCBSI3b XMMHYECKHX 3HAHHI C TOHATHAMH H NpCACTaBJICHUAMUA JPYIUX MpPpCIMCTOB IJIA 0ojiee OCO3HAHHOTO ITOHMMAaHHUA U O6’LHCHCHI/I${|
CYIIHOCTH MAaTCPpUAJIbHOIO €IMHCTBA MHpPa

CdopMHUPOBAaHHOCTh YMEHHMS MCIIOJIb30BaTh:

3.1

HaMMCHOBAaHUA XUMHWYCCKHUX COG,Z[I/IHGHI/Iﬁ MCKAYHApPOAHOTO COrO3a TCOpGTH‘-IGCKOfI n HpHKHaﬂHOﬁ XAMHU U TPUBUAJIBHLIC Ha3BaHUA BCIICCTB,
OTHOCAINIMXCA K U3YUCHHBIM KJIaCCaM OPraHUYCCKHUX U HCOPraHU4ICCKUX CO€,I[I/IHeHI/II71

3.2

XUMHUYECKYIO CUMBOJIUKY JUIsl COCTaBIEHUS (DOPMYJT HEOPTaHUYECKUX BEIIECTB, MOJIEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpALIEHHBIX Uf
CKEJIETHBIX) (hOpMYJI OPraHMYECKUX BEIIECTB

CdhopmupoBaHHOCTH YMEHHUS KIACCUDUITUPOBATE:

4.1

HCOPraHu4CCKUC BEIICCTBA, CAMOCTOATCIIbHO BBI6I/IpaTb OCHOBAHUA U KPUTCPHUU IJIA KJ'IaCCI/I(i)I/IKaI_II/II/I HN3YYACMbIX XUMHWUYCCKUX 00BEKTOB

4.2

OpPraHu4YCCKHUC BCIICCTBA, CAMOCTOATCIIBHO BBIGI/IpaTB OCHOBAHUA U KPUTCPHU I KJ'IaCCI/I(bI/IKaLII/II/I HN3YYaCMbIX XUMHUUYCCKUX 0OBEKTOB

4.3

MO Pa3IMYHBIM MPU3HAKaM (YUCIY U COCTaBy peardpyrolXx BELIECTB, TEIIOBOMY (G GEKTy peaKkiuu, U3MEHEHHIO CTeTIEHEeH OKHUCIIEHUS AJIEMEHTOB,
00paTHUMOCTH PEAKIINH, YIACTHIO KaTaIN3aTopa)

ChopMUpOBaHHOCTD YMEHHUSI XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM U BO30Y>KJIEHHOM COCTOSIHUHM) U HOHOB XUMHUECKUX
sanemeHToB 1 — 4 mepuonoB Ilepuoanueckoit cucremsr /[.J1. MenneneeBa m MX BaJeHTHbIE BO3MOKHOCTH, HCHOJb3yS MOHATUA S-, p-, d-
HJIEKTPOHHBIE OPOUTAIIN, YHEPT€TUUYECKUE YPOBHU

CchopMupOBaHHOCTb YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTU M3MEHEHHS CBOWCTB XMMHYECKHUX 3JEMEHTOB M O0pa3yeMbIX MMHU COeAMHEHHH mof
IIEpUOJIaM U IPyIIIaM

ChopMUpPOBaHHOCTh YMEHUS COCTABIISITh YPABHEHUS] XUMHUECKUX PEAKIUN M PACKPHIBATH UX CYITHOCTD:

7.1

OKHCJINTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKL[I/Iﬁ IoCpCACTBOM COCTABJICHUS OJICKTPOHHOI'O OaaHca dTUX peaKHI/Iﬁ

7.2

YPaBHEHHUS PEAKLMI pa3INYHbIX TUIIOB; IIOJIHbIE U COKpALIEHHbIC YPaBHEHUS pEaklii HOHHOTO OOMEHA, YUUThIBAsl YCJIOBUS, IPU KOTOPBIX 3T
peakyy UAyT 10 KOHLA MI




7.3

peaKuHﬁ rmapoJumsa, peaKI_II/Iﬁ KOMHJ’IGKCOO6pa3OBaHI/IH (Ha MNPpUMCPC THAPOKCOKOMIIJICKCOB IIMHKA U aJ'II-OMI/IHI/IH)

CdhopmupoBaHHOCTH YMEHHUS MOATBEPHKIATh:

8.1

Ha KOHKPCTHBIX IMPHUMEPAX XapPaKTCp 3aBUCUMOCTHU peaKHHOHHOﬁ CIIOCOOHOCTH OpPraHU4YCCKUX Coe,HI/IHeHI/Iﬁ OT KPaTHOCTH M THIIA KOBaJICHTHOM]
CBsA3HU (G— u TE—CBSISI/I), B3aMMHOT'O BJIMSAHHA aTOMOB H TI'PyIIll aTOMOB B MOJICKYJIaX, a TaKXC OT 0co0eHHOCTEH pcamm3anun pas3jInIHbIX|
MCXAaHU3MOB ITPOTCKAHHA peaKHI/Iﬁ

8.2

XapaKTepHble XMMHUECKHUE CBOICTBA BEIIECTB COOTBETCTBYIOIIUMHU IKCIIEPUMEHTAMU U 3aITUCSIMU YPaBHEHUH XUMHUUECKHUX PEaKIIHii

CdhopMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh COCTAB M BAXKHEHIIINE CBOMCTBA BEIIECTB, MPUHAJICKAIINX K ONMPEACIEHHBIM KJIaccaM U Tpyma
COeMHEHUH (TIPOCThIE BEIIECTBA, OKCHUJBI, THIPOKCHIIbI, COJH; YTJIEBOJOPOMABI, MPOCThIe A(DUPBI, CHUPTHI, (DEHOJBI, AIbIETH/IbI, KETOHHI,
KapOOHOBBIC KMCJIOTHI, CJIOKHBIC A(UPBI, XKUPBI, YTIAEBOIAbI, AMUHBI, AMUHOKHUCIIOTHI, OCITKH)

10

ChopMHpOBaHHOCT, YMEHHUS HPOBOAUTH PACUYETHI MO XUMHUYECKUM (GOpMyJiaM U YPaBHEHMSIM XUMHYECKHX PEaKIMi C HCIOJIb30BaHHE
(U3MUECKUX BETUYUH:

10.1

Mmacchl (00bEMa, KOIMYEeCTBa BELIECTBA) MPOYKTA PEAKIMU, €CIIU OJJHO U3 MCXO/HBIX BEIECTB J1aHO B BHJIE PAcTBOpa C ONpeAEIEHHOIM MaccoBoii]
J10J1el pacTBOPEHHOTO BEILIECTBA WM JAHO B M30BITKE (MMEET MPUMECH)

10.2

MacCOBOM WM 00BEMHOM J10JIHM, BHIX0JIa TPOJIYKTA PEaKIIUU

10.3

TEII0BOr0 3 (deKTa peaKiui

10.4

00BEMHBIX OTHOLLIEHUN Ta30B

10.5

10 HAXOXKJICHHMIO XUMHUUYECKOMN (l)OpMy.HBI BCIICCTBA

11

BJIa,Z[eHI/Ie CHUCTEMOM 3HAHUH O METOaX HAYyUYHOTO IMO3HaHUA SIBIICHUI npupoabl, UCIIOJIB3YEMbIX B €CTCCTBCHHBIX HAYKAX U YMCHHUC IIPUMCHSATD|
9TW 3HAHUA TOPHU OSKCICPUMCHTAJIBHOM MCCICIOBAHHMMW BCHICCTB W JIA O0BACHEHUS XUMHUYECKHX ﬂBHCHHﬁ, HMCIOOUX MECTO B IPUPOJL,
HpaKTH‘leCKOﬁ ACATCIIbHOCTH YCJIOBCKA U B HOBCCZ[HGBHOﬁ KHU3HHU

12

CdhopMupoBaHHOCTh YMEHHUS MPUMEHSTH (MCIIONB30BaTh) 3HAHUSA O COCTaBE W CBOMCTBAX BELIECTB Ui SKCIIEPHUMEHTAIBHOM MPOBEPKHU TUIIOTE
OTHOCHUTEJIBHO 3aKOHOMEPHOCTEN MPOTEKAHUS XUMHUYECKHX PEAKUMWA W TMPOrHO3UPOBAHUS BO3MOKHOCTEM HX OCYIIECTBICHHS; CUCTEMHBI
XMMHAYECKHE 3HAHUS Ui OOBSCHEHHS W TMPOTHO3UPOBAHMS SIBICHUM, MMEIOUIMX E€CTECTBEHHOHAYYHYIO MPHUPOY; JUIS MPHUHITHUS TPaMOTHBI
pelIeHuid mpo0JieM B CUTYAIIUAX, CBSI3aHHBIX C XUMUEH

13

CdhopmupoBaHHOCT, yMEHHS IUIAHUPOBATH W TPOBOJUTH XUMHYECKHHA SKCIICPUMEHT (IIOJIYYCHHE W W3YYCHHE CBONCTB HEOPTaHUYECKUX
OpraHMYEeCKUX BEIIECTB, KAaY€CTBEHHBIE PEAKIUU YIJIEBOAOPOIOB PA3IMYHBIX KJIACCOB MU KHUCIOPOJACOAEPKALIUX OPraHMYECKUX BEIIECTB,
pelIeHre PKCIEPUMEHTANIBHBIX 33/1a4y 10 PACIIO3HABAHUIO HEOPTAaHMUYECKHX M OPraHUYEeCKUX BEHIECTB) C COONIOJACHHEM MpPaBWII OE30MACHOTO,
oOpallleHus1 ¢ BellecTBaMH M J1abOpaTOpHBIM 00OpyAOBaHUEM; (OPMYIUPOBATH LIETM HCCIEIOBAHMS; MPEICTaBIATh B pazIu4yHON (opme
pe3yJbTaThl SKCIEPUMEHTA, AaHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTh

14

ChopMUPOBaHHOCTH YMEHUS OCYIIECTBIISTH IeJICHANPABICHHBIN MONCK XUMUYECKON HMH(GOPMAIMH B PA3IMYHBIX HCTOUYHUKAX (HAyyHas U y4eOHO-
Hay4Has JIMTepaTypa, CpelcTBa MaccoBoil uHpopmaiuu, cetb MHTepHET U Apyrue), KpUTHUECKH aHAIM3UPOBaTh XMMUYECKYI0 HH(OpMaIuio,
niepepadaThiBaTh €€ M CIOJIh30BATh B COOTBETCTBHH C MIOCTABICHHON Y4eOHOM 3a1a4eii

15

CdhopMupoBaHHOCTH YMEHUS IPOTHO3UPOBATH, AHAIM3UPOBAThH U OLIEHUBATh MHPOPMALIUIO C TMO3UINHA SKOJIOTMYECKON 0€301MacHOCTH TOCIEICTBHIA
OBITOBOM M MPOM3BOJICTBEHHON JCSITEILHOCTH Y€JI0BEKa, CBI3aHHOM C TIepepaboTKOo BelecTB; ChOPMHUPOBAHHOCTh YMEHHM OCO3HABATH OMACHOCT
BO3JICHCTBUS Ha KUBBIE OPTaHU3MBbl ONPEACTIEHHBIX BEIIECTB, TOHUMAs CMBICII [TOKA3aTeNsl MPEAeSIbHOM T0MYCTUMOM KOHLIEHTPALMH, U TIOACHAThH H
PHMEPAX CII Bl VMCHEIICHHS U 1T TB HYSL MX BDSJIHOIQ B HCTRIS HA ODraHM3M YCJIQBEK




HEPEYEHbB 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA EI'D 110 XUMHUHU

Koa IIpoBepsieMblii 3J1eMEHT COACPKAHUS

1 TeopeTnyeckrue OCHOBbI XUMUHU

Crpoenue BemniectBa. CoBpeMeHHAsi MOZEIb CTPOSHUS aTroma. Pacripeenenue 3JeKTPOHOB 10 dHEpreTHIecKuM ypoBHsIM. Kimaccuduxarmst
1.1 | xumMudeckux 371eMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPTeTHICCKUX YPOBHEH aTOMOB (s-, p-, d-31eMeHTOR). OCHOBHOE U BO30YXJIEHHOES COCTOSTHUS
aTOMOB. DJICKTPOHHAsI KOH(GUTYpallks aToMa. BaJeHTHBIC 3JICKTPOHBI

IIepuonnueckas cucrema xumudeckux 3jeMeHToB [[.1. Menneneesa. ®usnueckuit cmoici [lepuoanueckoro 3akona [[.1. Menneneesa. [Ipuunnel u
1.2 | 3akOHOMEPHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTOB U UX COEAUHEHHMI 10 MEPUOIAM U TPYIIIaM. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX
BELIECTB, BOJOPOHBIX COEMHEHHM, BBICIINX OKCUJOB M TMIPOKCHUIOB

1.3 | BajgeHTHOCTb. DIEKTPOOTPHULIATEIbHOCTh. CTeNeHb OKUCICHUS

Buasl xumudeckoil cBs3u (KOBaJIeHTHAs, HOHHASI, METAJUINYECKas, BOJOPOIHAS) U MEXaHU3MbI €€ 00pa3oBaHusl. MeXMOEKyIspHbIE
1.4 | B3aumojeiicTBus. BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHSI. TUIIBI KPUCTAIIIMYECKUX PEIIETOK. 3aBUCUMOCTDh CBOICTBA BEILIECTB
OT TUIIa KPUCTAJUIMYECKOM PELIETKU

1.5 XumMuueckast pCaKmus. KJ'IaCCI/ICI)I/IKaI_II/ISI XUMHNYCCKHUX peaKHI/Iﬁ B HCOpraHI/I‘IeCKOI‘/JI u OpFaHHqCCKOﬁ XUMHH. 3aKOH COXpaHCHHA MACChI BCIICCTB

1.6 | CkopocTb peakiuu, e€ 3aBUCUMOCTh OT pa3IUn4HbIX (PAaKTOPOB

1.7 | TerumoBbie 3¢ deKThl XUMUUYECKUX pPeakIuid. TepMOXUMHUYECKHE YPaBHEHHUS

1.8 | ObpaTuMble peakini. XuMu4uecKoe paBHoBecre. PakTOphl, BAUSIONINE Ha COCTOsIHUE XUMHUeckoro paBHoBecus. [Ipunmun Jle [llaTtenbe

1.9

SHGKTPOHI/ITI/I‘IGCKEUI JUCCOLIManus. CunbHbIE U ca0bIe OJICKTPOJIUTEI. Cpena BOOHBIX paCTBOPOB BEIICCTB: KHUCJIad, HeﬁTpaHBHaﬂ, mea0o4YHast.
CreneHb Jucconyanuyi. Peakiiuy HOHHOTO oOMeHa

1.10 | I'maponu3 coneit. MonHOe nmpousBeaeHUe Boabl. Bogopoanblid mokaszatens (pH) pactBopa

Crioco05b1 BBIPAXXCHHA KOHLICHTpAUU paCTBOPOB: MaCCOBasd A0JIA paCTBOPéHHOI‘O BCIICCTBA, MOJIAPHAA KOHUCHTpPALHA. Hacslennsie u
HCHACBINICHHBLIC paCTBOPLI, PAaCTBOPHUMOCTD. KpI/ICTaJIJIOFI/II[paTI)I

1.12 | OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIC peakiny. [loBeieHne BEMeCTB B cpeaax ¢ pa3HbiM 3HaueHneM pH. MeTopl 371eKTpOHHOT0 Oajlanca

1.13 | DnexTpoiiu3 pacTBOPOB M PACILJIaBOB COJIEH

2 OCHOBBI HEOPraHMYECKON XUMUU

2.1 Knaccmbnxaunﬂ HCOPIraHHMYCCKUX COCIUHEHUH. HOMeHKHaTypa HCOPraHM4CCKHUX BCIICCTB

XUMUYECKUE CBOWCTBA BAKHEHIIINX METAJUIOB (HATPUH, KU, KaldbIIHi, MATHHUMA, ATFOMUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTUHEHUII.

2.2
OO6mme cnocoObl MOTYUYEHUsI METAJLJIOB

XVUMUYECKUE CBOWCTBA BAKHEHIIINX HEMETAJIOB (TaIOTCHOB, CEPhI, a30Ta, pocdopa, yriaepoaa u KpeMHHUs) U UX COSTUHEHUH (OKCHUIOB,

23 .
KHCJIOPOACOACPKAIINX KHCJIOT, BOOOPOJHBIX COCI[I/IHGHI/II/I)

2.4 I'enernueckas cBsI3b HEOPIraHNYCCKUX BEIICCTB, NPUHAAICKAINX K Pa3JIMYHBIM KJIacCaM

2.5 Wnentudukaius Heoprannuecknx coeanHeHnii. KauecTBeHHbIE peakIiy Ha HEOPTraHWYECKHUE BEIIECTBA M MOHBI

b




3.1

OCHOBHBIE TIOJIO)KEHUS] TEOPUU XMMUYECKOTO CTPOCHUSI OpraHrueckux coequHeHuit A.M. byTiepoBa. YriepoiHblii CKeNeT OpraHu4ecKoin
MOJIEKYJIbl. KpaTHOCTh XUMHUECKOM CBSI3U. S- U P-CBSI3U. Sp3-, sp2-, Sp-TUOpUAU3AIIUN OpOUTAIeH aTOMOB yTiiepo/ia. 3aBUCUMOCTh CBOMCTB
BEILECTB OT XUMHUECKOr0 CTpoeHus: MosieKyl. ['omosnoru. I'omonoruueckuii psa. Mzomepus 1 n3omepsl

3.2

[TonsiTue o pyHkIMOHANBHOU Tpyme. OpueHTalnOHHbBIE YPPEKTHI 3aMeCTUTENeH

33

Hpe,I[CTaBJ'ICHI/IC (¢} KJ'IaCCI/I(i)I/IKaI_[I/II/I OpPraHu4YCCKUX BCHICCTB. HOMGHKHaTypa OpPraHu4YCCKUux COG,Z[I/IHGHI/Iﬁ (CI/ICTCMaTI/ILIeCKaH) H TPUBHAJIBHBIC
Ha3BaHUS BaXKHEUIIINX HpeﬂCTaBHTeﬂeﬁ KJIaCCOB OPraHMYCCKHX BCIICCTB

3.4

CB00OOTHOpAAVKATBHBIN M HOHHBIA MeXaHU3MbI peakiuu. [TonsaTtue o Hykineoduie u snexkrpoduie. [IpaBuino Mapkosaukosa. [IpaBuio 3aiiiieBa

3.5

AnkaHpl. XMMHUYECKHE CBOWCTBA AJIKAHOB: FAJIOTEHUPOBAHKE, AETUAPUPOBAHNE, TEPMUUYECKOE PA3JI0KEHNE, KDEKUHT, U30MEPHU3aLis, TOPEHUE.
[Tonyuenue ankanoB. [{uknoankansl. Cenu@uka CBOMCTB HUKIOATKAHOB C MaJIbIM pa3MepoM LuKJa. Peakiun npucoeImHeHNs U pauKaIbHOTO
3aMEILCHUs

3.6

AnkeHbl. XUMHUECKUE CBOMCTBA: PEAKIIMU NPUCOEIUHEHUS (raloreHUPOBAaHUE, THIPUPOBAHNE, THIPOraJIOTeHUPOBAHUE, THIPATALM ), TOPEHUS,
OKHCJIEHUS U noaumepusanuu. [IpoMelnuieHHbIe 1 1a00paTopHbIe CIOCOObI MOTYYEHHsI aJIKEHOB

3.7

Ankanuenbl. XUMHUYECKHUE CBOMCTBA aJIKaJMCHOB: PEAKIIUU IPUCOCIMHEHUS (THAPUPOBAHUE, TATIOTEHUPOBAHKE), TOPEHUS U TIOJIMMEPHU3AIIIH.
[Tonydyenue ankaaueHoB

3.8

AnkuHbl. XMMHYECKHE CBOMCTBA: pC€aKuuu MpuCOCINHCHUA (raJIOFeHI/IpOBaHI/IC, TUAPUPOBAHUC, THAPATALIUA, FI/I,HpOFaJIOFCHI/IpOBaHI/IC) Kak CIoco0
MOJIYy4YCHHA MMOJIMMEPOB U JPYTHUX ITOJIC3HBIX ITPOAYKTOB. PeaKI_[I/II/I 3aMCIICHUA. FOpeHI/IC alCTUJICHA KaK HCTOYHHK BBICOKOTCMIICPATYPHOT'O
IIaMCHH JIs1 CBAPKH U PC3KU MCTAJIJIOB. HpI/IMeHeHI/Ie allCTHUJICHA

3.9

Apenbl. XUMHUECKHE CBOICTBa OeH301a: peakluu 3JeKTPOoPUILHOTO 3aMEIIeHUs, TPUCOeAMHEHUs (THPUPOBaHKE, TajloreHupoBanue). Peakius
roperusi. OCOOCHHOCTH XUMUYECKHX CBOMCTB Toyona. [lomyuenue 6en3ona. OcCoOOEHHOCTH XMMHUYECKUX CBOUCTB cTupoa. [Tomumepusarus
ctuposia. CriocoObl MOTy4YeHUsl U IPUMEHEHUE apOMAaTHYECKUX YTIIEBOAOPOIOB

3.10

Cruprel. [IpenenpHbie 0JHOATOMHBIE CIUPTHL. XUMUUYECKHE CBOMCTBA: B3aMMOJICUCTBUE C HATPUEM KaK CIIOCO0 yCTaHOBJICHHS HATMYHUS
THJIPOKCOTPYIIIBI, C TaJJIOT€HOBOIOPOJAMH KaK CIIOCO0 MOTy4YeHUs PACTBOPUTENCH, BHYTPH- U MEXKMOJIEKYJISIpHas eruapaTtanus. Peakius
ropenus. [lonydyenue sTaHoma: peakuus OpoKeHUs TIIIOKO3bI, THApATalUs STUICHA. DTUICHIJIMKOIb U IIMLIEPUH KaK MPeICTaBUTENHN MTPpeIeIbHbIX
MHOI'0AaTOMHBIX CIIMPTOB

3.11

®enosn. XUMUYECKUe CBOMCTBA (heHoua (peakinu ¢ HaTpueM, TUAPOKCUIOM HaTpusi, Opomom). [lomyuenue genomna

3.12

Anpaeruapl. XUMHUYECKHUE CBOMCTBA MPEAECTbHBIX allbJETHI0B: THIPUPOBAHKE; KAUeCTBEHHBIC PEAKIIUU Ha KapOOHUIIBHYIO TPYIy (peakius
«cepeOpsHOTO 3epKaliay, B3aumoeicTeue ¢ ruapokcunom meau (11). Tlomyuenue npeaenbHBIX aJlbACTHIOB: OKUCICHUE CITUPTOB, THAPATAIIUS
arneTuiieHa. AIIETOH KaK MPeICTaBUTENb KeTOHOB. OCOOCHHOCTH PEaKIIMU OKHCIECHUS alleToHa

3.13

Kap6OHOBBIe KHUCIOTHI. XUMHYECKHE CBOMCTBA npeaC/IbHBIX OJHOOCHOBHBIX Kap60HOBBIX kucioT. OCOOEHHOCTH XUMHYECKHUX CBOICTB
MypaBbHHOfI KHCJIOTHI. HonyquHe NpeaACIbHBIX OJJHOOCHOBHBIX Kap6OHOBI>IX KHCJIOT: OKHCJICHHUEC aJIKAHOB, aJIKCHOB, ICPBUYHBIX CIIUPTOB,
AJIbJACTUIO0B. Brrciie IpCacC/IbHBIC U HCIIPECACIbHBIC Kap60HOBBIC KHCJIOTHI

3.14

Crnoxuble 3¢upbl 1 xKUpbl. CriocoObl MOTYUYEHUS CIOXKHBIX 3¢pupoB. OOpatumMocTs peakuuu srepudukanun. [Ipumenenue cioxHeIx 3(pUpoB B
MUIIEBOH 1 map(IOMEPHON MPOMBIIIIEHHOCTH. JKHUPBI KaK CI0KHbIE 3(UPHI MNIMIEPUHA U BBICIINX KapOOHOBBIX KHCIOT. XUMHUYECKHAE CBOUCTBA
KHUPOB: TUIPUPOBAHUE, OKUCIIEHUE. [ MIpOIn3, UIIN OMBIIEHUE, )KUPOB KaK CIIOCOO MPOMBIIUIEHHOTO OJTYYEeHHUs COJIeH BBICIIMX KapOOHOBBIX
KHUCIOT. MBIJIA KaK COJIM BBICIIMX KAPOOHOBBIX KHUCIOT

3.15

XVMMUYECKUE CBOWCTBA TIIFOKO3BI: PEAKIIUH C YIaCTHEM CIIMPTOBBIX M abACTUIHON TPYIII U MOJIOYHOKHUCIIOE OposkeHue. [IpuMeHeHne riroko3sl, eé




3HAUYEHME B )KU3HEACATEILHOCTH Opranu3ma. Jlucaxapuasl: caxaposa, MajibTo3a. BoccraHaBnuBaroiue 1 HEBOCCTaHABIIMBAIOIINE TUCAXAPUIBI.
IMunponus aucaxapuos. [lonucaxapuasl: kpaxmai, TaukoreH. CTpoeHrne MaKpoMOJIEKyJ Kpaxmaia, TIIMKOTeHa U 1elto103bl. dusnueckue
CBOMCTBA KpaxMaja M LeJUTI0JI03bl. XMMUYECKHE CBOMCTBA KpaxMalia: THAPOJIN3, KAYECTBEHHAs PEaKIMs ¢ H0J0M. XMMUYECKHUE CBOMCTBA
LEJUTIONIO3BI: THAPOJIN3, TOJyueHue 3pupoB 11101036l [IoHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIETK)

AMHUHBI. AMUHBI KaK OpTraHNU4Y€CKUC OCHOBAHUA: pCAKIHU C BOI[Oﬁ, KHCJIOTaMU, PE€aKHd rOpCHHA. AHNINH KaK MNpEaACTAaBUTCIIb apOMATHICCKUX

3.16 | amuHOB. XUMHUYECKHE CBOMCTBA aHUJIMHA: B3aUMOJICHCTBHE C KUCIOTaMHU, OPOMHOI BOI0M, okucieHue. [logyueHrne aMrMHOB aJIKMIIMPOBAHUEM
aMMHaKa ¥ BOCCTAHOBJICHMEM HUTPOIPOU3BOAHBIX YIIIEBOJIOPOJIOB
317 AMUHOKHUCIIOTBI U O€ITKH. AMUHOKHUCIIOTHI Kak aM(oTepHbIe opranndeckue coequHeHnss. OCHOBHBIC aMUHOKHCIIOTHI, 00pa3yrolue OeIKu.
XUMUYECKUE CBOWCTBA OENIKOB: THAPOJIN3, ACHATYpallks, KaYeCTBEHHbIE (LIBETHBIE) PEAKIIUU Ha OCJIKU
318 CtpoeHue U CTpYKTypa MOJIUMEPOB. 3aBUCUMOCTb CBOMCTB MOJIMMEPOB OT CTPOEHHS MOJIeKyJl. OCHOBHBIE CTIOCOOBI MOIYYEHUS
BBICOKOMOJICKYJISIPHBIX COCIMHEHUH: peaKkIny MOJIMMEPH3aINK U MOJIMKOHAeHcannn. Kinaccudukaius BOJIOKOH
3.19 | Unentudukamnmsi opraHu4ecKiX coeTuHeHni. Pelenne sKkcnepuMeHTAIbHBIX 33]1a4 Ha PAcliO3HABaHNWE OPTaHMUYECKUX BEIIECTB
3.20 | I'eneTnyeckas CBsI3b MEK]y KJIacCaMU OPraHUYECKUX COCIMHEHUM
4 XUMHUS ¥ )KU3Hb
4.1 | Xumus B moBceAHEBHOM >ku3HU. [IpaBuia 6e3omacHoi paboThl ¢ €IKUMHU, TOPIOUYMMHU U TOKCUYHBIMU BELIECTBAMH, CPEICTBAMU OBITOBOM XUMHH
49 XuMHS 1 300pOBbe. XUMHUS B MEAULMHE. XUMUS U CEJIBCKOE X034MCTBO. XUMHMSI B IPOMBIIUIEHHOCTH. XUMUS U SHEPTE€TUKA: TPUPOJIHBIN U MOy THBII
) HeTSHOM ra3bl, UX COCTaB M UCTOiIb30BaHue. CocTaB HeTH U e€ epepaboTka (IPUPOTHBIE UCTOYHHUKH YTIIEBOJAOPOIOB)
43 XuMus U 3KoJorusi. XMMHUECKOE 3arps3HeHUE OKPYKAIOMIeH cpebl U ero nmocneAacTBus. Oxpana ruapocdepsl, mouBbl, aTMOC(EphI, (GIophI 1
(hayHbl 0T XUMHUYECKOTO0 3arpsa3Henus. [Ipobnema 0TX0/10B M MOOOYHBIX MPOAYKTOB. AJIbTEPHATUBHBIE HCTOYHUKH SHEPTUU
OO6mue nmpeacTaBieHUs O MPOMBIIUICHHBIX CIIOCO0aX MOYYEHUSI XUMUYECKUX BEIIECTB (Ha MpUMepe MPOU3BOJCTBA aMMHUAKa, CEPHON KUCIIOTHI).
4.4 | Yépnas u usetrHas Metayuryprusi. CTEKIIO U CUIIMKATHAs IPOMBILUIEHHOCTb. [IpombliiiieHHas oprannyeckas XuMus. CbrIpb€ 1Sl OpraHMueCcKOu
MPOMBIIIIICHHOCTH
5 Tunel pacy€THBIX 33184
51 Pacuérer maccel BemecTBa wik 00bEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MAaCCE I 00bEMY OJHOTO M3 YUACTBYIOIIUX B PEaKIIUU
BEILECTB
5.2 | Pacuérpl TemoBoro 3dexra peakuu
5.3 | Pacuétpl 00BbEMHBIX OTHOIICHHH ra30B MPU XUMHUUYECKUX PEAKITUAX
5.4 | Pacuétbl Mmacchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOYKTOB PEaKIIMU, €CJIM OJTHO U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH)
5.5 | Pacuétpl MaccoBoil uiau 00bEMHOM J10JIM BBIXOJA MPOJYKTAa PEAKLIUU OT TEOPETUUYECKH BO3MOMXKHOIO
56 Pacq'ev'TI,I Macesl (oOBEMa, KoTMUeCTBa BEIIECTBA) MPOAYKTA PEAKIINH, €CJIM OHO U3 BEIIECTB JAaHO B BUJIE PACTBOPA C OMPEACIEHHON MacCOBOM
JI0JIel paCTBOPEHHOTO BEIIECTBA
5.7 | Pacu€rtsl C UCIIOJIb30BAaHUEM MTOHATUH «MacCOBas AOJIS», KMOJISIPHASI KOHUEHTPALHS, «PACTBOPUMOCTBY»
53 Haxoxaenue MonekysipHOil popMyJibl OpraHMUECKOro BElIecTBa 1o ero MIOTHOCTH U MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXO/ISIINX B €r0 COCTaB, N

10 MTPOAYKTaM CrOpaHus




YUYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT'O MTPOLLECCA OBS3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI JIJI51
YUEHUKA
Xummus, 11 xnace/ I'adpuensta O.C., Octpoymos W.I'., Cnagkos C.A., JI€Bkun A.H., Aknmoneproe obmectBo «3marensctBo «IIpocBemenner»

METOAUYECKHUE MATEPUAJIBI JIUIS1 YAUTEJIA

1. byuxyc I1.®. Knura s urenus no oprannyeckor xumuun — M.: [Ipocsenienue,
2. Kupskos B.I'. Oprannueckas xumus. —M.: IIpocsemenue,
3. Jlugun P.A., Sflkumona E.E., BoporaukoBa H.A. Xumus. Metonuueckue marepuanst 10-11 kmaccst. - M.:[lpoda,

4. Hazapona I'.C., JIaBposa B.H. Ucnons3oBanue yueOGHOro 000py/JOBaHUS HA MPAKTUYECKUX 3aHATUSAX MO0 XUMUU. —M.,

5. Jlugua P.A u np. Xumus. 10-11 kmaccel. JIunaktuaeckue matepuansl (Pemenne 3amaq). — M.: [poda,

6. Jlugun P.A., Maprynuc B.b. Xumus. 10-11 knaccsl. lunaktuueckue marepuaisl. (TecTsl u npoBepounsle 3aaanus). — M.: [Ipoda,
7. Apremenko A.U. Oprannueckas xumus: Homenknarypa. M3omepus. Dnexkrponnsie 3pdextsl. — M.: Ipoda,

8. Cyposuesa P.I1. u np.Xumus. 10-11 knaccsl. HoBble Tectsl. — M.: Ipoda, 2005.

9. JleBkun A.H. Xumus B npo¢unbHoi mkone: [locodbue ms yuurens. — M.: [Ipocsemenue,

10. Pageuxuiit A.M. Konrposabssie pabotsl no xumuu B 10-11 knaccax: [Tocobue s yuurens. — M.: [IpocBemienue, Xomuenko W.I'. Pemenue 3agau no
xumun. — M.: OO0 «U3narensctBo HoBast Bosaay, 2005. — 256¢.

11. I'munka H.JL. O6mas xumust. U3narensctBo « Xumus», 2000 lononHuTenbHas TuTepaTypa 1 ydaruxcs

1. Manbimkuna B. 3anumarensHas xumusi. Heckyunslii yueonuk. — Canktllepredypr: Tpuon,

2. Apremenko AWM. Y nuBuTenbHbIN MUp opranuueckoi xumuu. — M.: JIpoda,

3. Anmuk6eposa JLIO., Pykk H.C.. Ilone3nas xumus: 3agauu u ucropus. — M. lpoda,

4. Crenun B. /1., Anux6eposall.}O.. 3anumarensHble 3aganust ¥ 3¢ HEeKTUBHBIE ONBITHI IO XUMHUH. — M.: JIpoda,

5. Apremenko A.U. Ilpumenenue oprannueckux coeaunenuil. — M.: /Ipoda, 2005.

6. 3ommer K. u ap. Xumusi. CipaBouHHK mKosibHUKA U cTyaeHTa /Ilep. ¢ Hem. — M.: [Ipoda,

7. T'abpuensH O.C., OctpoymoB W.I'. Xumust. s MKOJIBHUKOB CTapIIMX KJIAccoB U nocTtynaromux B BY3s1. — M.: Jlpoda,

8. Kapuosa A.A., JleBkun A.H. Oprannueckas XuMHusi: WJUTFOCTpUpoBaHHbIi Kypc: 10(11) knace: nmocodue ans yuamuxcs. — M.: [Ipocsemienne

9. Ymikanosa B.H., Moanuauc H.B. Xumus: Korkypcusie 3ananus 1 otBeTsl: [locoOue nns nocrynaromux B BY3s1. — M.: [IpocBemienue,

10. JIugun P.A., Maprynuc B.b., [lotanosa H.H. Xumnueckue 3anauu ¢ pemenusmu: [locodue a1 mKoJbHUKOB U abutypueHToB. — M.: [Ipocenienue,

IHUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbl CETU UHTEPHET
https://resh.edu.ru/

http://www.school-collection.edu.ru/

http://www.1september.ru/

https://uchebnik.mos.ru/catalogue?subject ids=44

http://all-met.narod.ru/

http://www.xumuk.ru/
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