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[TporpaMma 351eKTUBHOTO Kypca IpeIHa3HaueHa s ooyqaronuxcs 11 kimaccoB u
paccuntana Ha 34 yaca. CoaepkaHue Kypca COOTBETCTBYET HOPMAaTUBHBIM J0KymMeHTaMm EI'D u
COOTHECEHO C TPeOOBAHUSAMH rOCYIaPCTBEHHOTO 00Pa30BaTEIbHOTO CTaHApTa K MOATOTOBKE
BBIITYCKHUKOB CPEHEN 00111eH MKOJIbl. DJIEKTUBHBINA KYpC ITO3BOJUT BOCIIOIHUTH MPOOEbl B
3HAHUSAX YYalllUXCsA U HayaTh [EJICHANPABICHHYIO MMOJrOTOBKY K C/lade UTOTOBOTO dK3aMeHa 110
XUMUHU.

Br16op TeM, nzydaeMbIX B paMKax JaHHOTO 3JICKTUBHOTO Kypca, CBSI3aH C BEAYIIUMH pa3eiaMu
LIKOJBHOTO KypCca XMMHUH, IIPEACTABICHHBIMUA B KOHTPOJIBHO-U3MEPUTENBHBIX MaTepHaIax JJis
nposenenus EI'D. Coaeprkaluecs B Kypce pacdeTHbIE 3a7jaud Pa3INYHOTO YPOBHS CII0KHOCTH
(6a30BOT0, MOBBIIIEHHOTO U BHICOKOT0) HE BBIJICJICHBI B OTACIbHBIN pa3/iel, a BKIYEeHbI B
KOHTPOJIbHBIE U3MEPUTEIIbHBIE MaTepUAIbl COOTBETCTBYIOMUX TeM. [Ipu u3ydueHun 31eKTUBHOTO
Kypca peKOMeH]IyeTcsl 00paTUTh 0c000e BHUMAHHE Ha T€ 3JIEMEHTHI COJICP>KaHUsl, YCBOCHHE
KOTOPBIX, KaK MOKa3bIBAIOT pe3ynbTaThl EI'D, TpaulIMOHHO BBI3BIBACT 3aTPYIHEHUS Y YUAILIUXCSL.
K ux yncny oTHOCATCS MOHATHS: «CKOPOCTh XMMUYECKUX PEAKIUN», «XUMUYECKOE PABHOBECHUE,
«TUIPOIIU3 COJCH», OKUCITUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKITUNY, «IJIEKTPOIIU3Y, «XUMUUYECKUE
CBOMCTBA U CLIOCOOBI OTYYEHHSI OCHOBHBIX KJIAaCCOB HEOPTAHUYECKUX U OPTraHUUECKUX BEIIECTBY,
«TEHETUYECKAsI CBS3b MEX/TY KJIAaCCaMU HEOPTaHMUYECKUX U OPTaHUYECKHUX BEIIECTBY.
OrnpenenieHHbIE TPYAHOCTH BO3HUKAIOT y IIKOJIBHUKOB TAKXKE MPU PELICHUH pacYETHBIX 3a/1ad,
0Cc00EHHO BBICOKOTO YPOBHS CII0KHOCTH.

L]env xypca:

[J TToaroroBka yuanuxcst k caade EI'D mo xumun.

[J dopmupoBanure 0a30BbIX YMEHUH, HEOOXOUMBIX IS IPOJIOKEHHS 00pa30BaHUs U
npodeccnoHaNbHOM e TENbHOCTH.

3aoauu xypca:

(1 IToBTOpHTH, CUCTEMATU3UPOBATH H 0OOOOIINTH OCHOBHBIE TEOPETUUECKUE BOTIPOCHI Kypca XUMHH.
1 Pa3BUTh YMEHMSI BBIETISITH [NIABHOE, YCTAHABIMBATh IPUUHMHHO-CIIEICTBEHHbIE CBS3H,
B3aMMOCBSI3M COCTaBa, CTPOEHUS U CBOWCTB BEILIECTB.

(1 ChopmupoBaTh yMEHHS MPAKTHUECKU IPUMEHSTH [IOJyYeHHbIE 3HAHUS.

(1 ChopmupoBaTh yMEHHS pabOTATh ¢ Pa3ITMYHBIMH THIIAMH TECTOBBIX 3a/IaHHIA, 3aIIOJHSITH OJJAaHKH
OTBETOB, TUIAHUPOBATH BpeMs padOThI HAJl Pa3IMYHBIMH YacTSIMHU SK3aMEHa.

B pezynomame npoxodicoenus npoepammol 31eKMUBH020 Kypca:

Yuawueca oonscnut

3namo / Illonumamsy:

Baswcnennmue xumuueckue nonamua:

(] BBISIBIIATH XapaKTEePHbIE IPU3HAKH ITOHITUMN: BEIECTBO, XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYyJIa,
OTHOCHUTEJIbHBIE aTOMHBIE Y MOJIEKYJISIPHBIE MAacChl, HOH, U30TOIIbI, XUMHUYECKAsI CBS3b,
ANEKTPOOTPHUIATETLHOCTh, BAJICHTHOCTb, CTENIEHb OKUCIICHHSI, MOJIb, MOJIIPHAsi Macca, MOJISIPHBIN
00beM, BEIIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS, pACTBOPBI, HJIEKTPOIUTHI U
HERJIEKTPOJIUTHI, AJIEKTPOIUTHYECKAs TUCCOLMALINS, TUIPOIIN3, OKUCIUTENb U BOCCTAHOBUTEIb,
OKHCJIEHHE U BOCCTAHOBIIEHUE, DJIEKTPOJIN3, CKOPOCTh XMMHUECKON pEeaKIINi, XUMUUYECKOE
paBHOBecHe, TEIIOBOM (D (PEeKT peaklnu, YriIepoJHbIA CKETeT,

(byHKIMOHATBHAS IPYIINA, U30MEPUsS M TOMOJIOTHUS, CTPYKTYpHAs U MPOCTPAHCTBEHHAS U30MEPHS,
OCHOBHBIE THUIIBI PEAKIIUN B HEOPTaHUYECKON U OPraHUYECKON XUMUH;

(] BBISIBIIAITH B3aUMOCBSI3H [TOHSATHH, NCIIOJIB30BATh BAKHENIINE XUMUUECKUAE IOHSTHS JISI
OOBSICHEHUS OT/AEIbHBIX (PAaKTOB U SIBICHUI;,

] IpUHAAIE)KHOCTD BEIIECTB K Pa3IMYHbIM KJIaccaM HEOPraHWUYECKUX COeAMHEHU;

[J rOMOJIOTH, U30MEPHI;



[] XMMHUYECKHE PCaKIuu B OpFaHI/IquKOﬁ XHUMHUH.

OcHogHble 3aKOHbL U meopuu xumuu:

[ IIPUMCHATH OCHOBHBIC ITOJIOKCHUSA XUMHUYCCKUX TeOpI/Iﬁ (CTpOGHI/ISI aToMa, XUMHYECKOM CBsI3H,
BHCKTpOHHTquCKOﬁ Jucconruanuu, KuCJIOT U OCHOBaHHﬁ, CTPOCHUSA OPraHUYCCKUX COCHHHCHHﬁ,
XHUMHYECKOH KI/IHeTI/IKI/I) JJIA aHaJIn3a CTPOCHUA U CBOICTB BC€HICCTB,

[l moOHMMAaTh CMBIC]I HepI/IO,Z[I/I‘—IeCKOl"O 3aKOHa I[I/I MeHpeneeBa U HCIIOJIB30BaTh €0 IS
KauyeCTBCHHOI'O aHajIn3a 1 000CHOBAHHUS OCHOBHBIX BaKOHOMepHOCTeﬁ CTPOCHUA aTOMOB, CBOMCTB
XHUMHUYCCKUX 3JIEMEHTOB U UX COC,HPIHCHHI;'I.

Basxcneinnmue eewecmea u mamepuanoi:

[) kyaccupuIUpOBaTh HEOPraHUUECKUE U OPTaHUYECKUE BEIIEeCTBA 0 BCEM H3BECTHBIM
KJIAaCCU(UKALMOHHBIM TIPU3HAKAM;

[ 00BACHATH 00YCIIOBICHHOCTh MPAKTUYECKOTO MIPUMEHEHHSI BEIIECTB UX COCTABOM, CTPOCHHEM U
CBOMCTBaMH;

[J XapakTepu30BaTh MPAKTHYECKOE 3HAYCHUE JAHHOTO BEIIECTBA;

[ 0OBSCHATH 001IHE CITOCOOBI M PUHITUIIBI TOTYUYEHUsI Han0o0Jiee BAXKHBIX BEIIECTB.
Ymemo:

Hasvieamo uzyuennvle geuiecmea no mpusuaiIbHOU Uil MeXCOyHaApOOHOIl HOMEHKamype.
Onpedenamuv/Knaccugpuyuposams:

(] BAJIGHTHOCTD, CTEMEHb OKUCIICHUS XUMUYECKUX IJIEMEHTOB, 3apsJibl HOHOB;

[J B XUMHUUYECKHUX CBSI3eH B COSAMHEHUSX U THI KPUCTAIUNIMUECKON PEIIEeTKH;

[J MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT;

[J xapakTep cpeJibl BOJHBIX PACTBOPOB BEIIECTB;

(] OKUCIUTENH U BOCCTAHOBUTEID;

[J MpUHAJJIE)KHOCTD BEIIECTB K PAa3IMYHBIM KJIACCaM HEOPTaHUYECKUX U OPTaHUYECKUX
COCJIMHEHMH;

] TOMOJIOTH U U30MEPBI;

[ XUMUYECKHE peaKkIiu B HEOPTaHUYECKOM U OpPraHNYeCKON XUMUU (110 BCEM H3BECTHBIM
KJIAaCCU(UKALMOHHBIM IIPU3HAKAM).

Xapaxkmepuzoeambo:

[1s, p u d-3memenTsI 10 X NoJ0xeHuto B [lepuomnueckoit cucreme JI.1. Menneneesa;

] oO1ue XUMHUYECKUE CBOWCTBA IPOCTHIX BEIIECTB — METAJUIOB U HEMETAJUIOB;

(] oO1IMe XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCTMHEHHH, CBOMCTRA
OT/ICJIbHBIX MPEICTABUTENEN ATUX KIIACCOB;

[J] cTpoeHHE U XUMHYECKUE CBOMCTBA U3YUEHHBIX OPTaHUYECKUX COETUHEHMI.

Oobvacnuamep:

[J 3aBUCHUMOCTb CBOMCTB XUMHUUYECKHUX 3JIEMEHTOB M UX COCAMHEHUHN OT MOJIOKEHUS JIEMEHTA B
[Tepuonnueckoint cucreme .M. Menneneena;

[ mpupoly XMMUYECKOH CBSI3U (MOHHOM, KOBAJIEHTHOM, METAJNTMYECKOH, BOJOPOTHOM);

[J 3aBUCHUMOCTb CBOMCTB HEOPTAaHMYECKUX U OPTaHUYECKHUX BEIIECTB OT UX COCTaBa U CTPOCHHS;
[J CyIIHOCTh U3yYE€HHBIX BUJOB XUMHUECKUX PEAKINI (3JIEKTPOIIUTUUECKON TUCCOIUAIUH,
MOHHOT'O 00MEHa, OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIX ) U COCTABIISITh UX YPABHEHUS,

(] BIUsIHUE Pa3IUYHBIX (PAKTOPOB HA CKOPOCTH XUMUYECKOM peaKkIuy 1 Ha CMEIleHUe
XMMHYECKOIO PaBHOBECHS.

Pewams 3a0auu na:



(] BBIYMCIIEHUE MACChl PACTBOPEHHOT'O BEILIECTBA, COAEPIKAILETOCs B OIPEEICHHON Macce
pacTBopa ¢ U3BECTHOM MacCOBOM NOJIEH;

[] pacyeThl: 0OOBEMHBIX OTHOIIEHHH Ia30B IPU XUMUYECKUX PEaKIHIX;

(] pacueThl: Macchl BEIIECTBA WK 00beMa ra30B [0 U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCEe WIIN
00BEMY O/IHOTO U3 YUACTBYIOLIMX B PEAKIIUHU BEILECTB;

(] pac4eTsl: TEIIOBOIO 3P PeKTa peaKklnu;

[] pacyeTsl: Macchl (00beMa, KOJIMYECTBA BEIECTBA) IIPOJAYKTOB PEAKIIUHU, €CIIH OJHO U3 BEIIECTB
JTAaHO B M30BITKE (MMEET MPUMECH );

(] pacueTsl: Macchl (00beMa, KOJIMYECTBA BEIIECTBA) TPOIYKTa PEAaKIIUU, €CIIU OJTHO U3 BEILECTB
JTAaHO B BUJIE PaCTBOpPA C ONPEIAEICHHOW MACCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;

] HaX0XKJIeHHE MOJIEKYJISIpHOH (hOpMYJIbI BEIIECTBA;

[] pac4eThl: MacCOBOM UM OOBEMHOMH J10JIM BBIXO/1A IPOAYKTA PEAKIIMU OT TEOPETUUECKH
BO3MO>KHOT'O;

(] pacyeThl: MacCOBOM JOJIU (MACChl) XUMHUYECKOIO COEIMHEHUS B CMECH;

[] cocTaBiieHUE LIENIOYEK TeHETUYECKON CBSI3U XUMHUUECKUX COCTUHEHUHN (HEOpraHuuecKasi XuMus 1
OpraHuy4ecKast XuMus).

[] MCIOJIB30BATh NPHOOPETEHHBbIC 3HAHUS U YMECHHS B IPAKTHYECKOM NeATEJILHOCTH U
MOBCEAHEBHOM KM3HH [T OOBSICHEHUSI XUMUYECKUX SIBICHHUM, TIPOUCXOSIINX B IPUPOAE, OBITY
U Ha POU3BOJICTBE; ONPEACICHUS BO3MOKHOCTH IIPOTEKAHMSI XUMUYECKHUX IIPEBPAILICHUN B
Pa3IMYHBIX YCIOBUSX U OLIEHKH UX MOCJIEICTBUN; IKOJIOTUYECKU TPAMOTHOTI'O MIOBEJICHUS B
OKPY>KaIOILEH CpeJle; OLIEHKH BIIMSHUSA XMMHUECKOT0 3arps3HEHUS OKPYXKAIOUIEH cpesibl Ha
OpTaHU3M YeJIOBEKa M JPYrue )KUBbIE OPTaHU3MBI;, 0€3011acHOT0 OOPAIICHHUS C TOPIOYUMH H
TOKCHUYHBIMH BEILIECTBAMH, JJAOOPATOPHBIM 000PYAOBaHUEM; IPUTOTOBIICHHS PACTBOPOB 3a/laHHON
KOHIEHTPALMU B OBITY U Ha MPOU3BO/ICTBE; KPUTUUECKON OLIEHKH JIOCTOBEPHOCTH XUMUYECKOM
uHpOpMaInH, MOCTyNAaromel U3 pa3HbIX HCTOYHHUKOB.

IInanupyemMble BocnuTaTeIbHbIE Pe3yJabTAThI

IInanupyemMble pe3ynbTaThl BOCIIUTAHUS HALlEJIEHbl HA TIEPCIIEKTUBY Pa3BUTHS U CTAHOBIICHUS
JUYHOCTH 00y4varoierocs. Pe3ynbTaTsl 1OCTHKEHUS LENH, PellIeHus 3a7ja4 BOCIIUTAHUSI JTaHbI B
(opMe 11eeBbIX OPUEHTUPOB.

[leneBble OpUEHTHPHI PE3yJIbTaTOB BOCIIUTAHUSIHA YPOBHE CpPEIHEro 00IIero 00pa3oBaHus
I'paxxnanckoe



OC03HaHHO BBIPAKAIOIIMI CBOIO POCCUUCKYIO TPAXIAHCKYIO UIEHTUYHOCTh B COBPEMEHHOM
MHPOBOM COOOIIIECTBE.

CosHarouii cBoe €AMHCTBO ¢ HapoioM Poccun, ¢ PoccuiickuM rocy1apcTBoM, OTBETCTBEHHOCTD 32
pa3BUTHE CTPAHBI.

[IposiBiisttoIINil TOTOBHOCTH K 3a1IUTe POIUHEL.

[Tarpuotrueckoe

BeIpaxxaromuii CBOX0 3THOKYJIBTYPHYIO HACHTUYHOCTD, JEMOHCTPUPYIOIIUI IPUBEPKEHHOCTD K
POJIHOI KYJIBTYpe Ha OCHOBE JIFOOBU K CBOEMY HapOay, 3HAHUS €r0 UCTOPUHU U KYJbTYPHI.
Cosnaromuii ce0st maTpuoTOM CBOETo Hapoaa u Hapoaa Poccun B mienom.

[IposiBasromnii eATEIbHOE LIECHHOCTHOE OTHOLIEHNE K UICTOPUYECKOMY U KYJIbTYPHOMY HacJIEIUIO
CBOETO U Apyrux HaponoB Poccuu, Kk HALIMOHATLHBIM CUMBOJIAM, MPa3IHUKaAM, TaMsITHUKaM,
TpaguLUsIM HapOJI0B, IPOKUBAOIINX B pOJAHOU cTpaHe — Poccun.

JlyXOBHO-HPaBCTBEHHOE

[IposiBasitolIniA IPUBEPAKEHHOCTH TPATULIUOHHBIM TyXOBHO-HPaBCTBEHHBIM LIECHHOCTSIM, KYJIbTYpe
HaponoB Poccun.

JleficTBYIOLMI U OLICHUBAIOLLINNA CBOE NMTOBEJACHUE U TIOCTYIIKH, TIOBEJICHNUE U MTOCTYIKHU JAPYTUX
JOJIeH € TTO3ULIUN TPAJUIIMOHHBIX POCCUNUCKHUX JyXOBHO-HPABCTBEHHBIX, COIMOKYJIBTYPHBIX
LIEHHOCTEN U HOPM C YyU4E€TOM OCO3HAHUS MOCIIEICTBUM IMOCTYIKOB.

Co3zHaroumit ¥ IeSITeIbHO BRIPAKAIOIINKN MTOHUMAaHKUE [ICHHOCTH KaXK/10M 4eJI0BEYECKON JIMYHOCTH,
cBO0O/IBI MHPOBO33PEHUYECKOI0 BEIOOPA, CAMOOIPEICICHHSI, OTHOUICHHSI K PEIUTUU U PEITUTHO3HON
MIPUHAJJICKHOCTH YeJIOBEKa.

DcreTnyeckoe

3HaIOIMMN U YBaXKAIOUIUI Xy/10)KECTBEHHOE TBOPUECTBO CBOETO HApoa.

Kputnuecku oneHUBaronuil U AESITENBHO MPOSIBISIONUNA TOHUMAHUE HYMOLIMOHAIBHOTO
BO3JICUCTBUS UCKYCCTBA, €r0 BIUSHUS Ha AYIIEBHOE COCTOSHUE U TTOBEJEHUE JTIOJICH.
Bripaxkatonuii noHUMaHuE HEHHOCTH OT€YECTBEHHOIO U MUPOBOTO XYA0KECTBEHHOTO HACIIEIUs,
POJIM HAPOJIHBIX TPATUIIMN U HAPOJHOTO TBOPUECTBA B UCKYCCTBE.

dusnyeckoe

[ToHrMmaromuii ¥ BeIpaKaroIINi B MPAKTUYECKON IEITEIBHOCTH IEHHOCTD )KU3HH, 3I0POBBS U
0€30MacHOCTH, 3HAYCHHNE TUYHBIX YCUIIUN B COXPAHEHUHU U YKPETUIEHUH CBOETO 3/I0POBbS,
30POBbS APYTUX JHOJCH.

Bripakaromuii Ha MpakTUKe yCTaHOBKY Ha 3/I0POBBI 00pa3 KU3HU, CTPEMIICHHE K (PU3UIECKOMY
CaMOCOBEPIIIEHCTBOBAHHIO, COOJTIOIAIONINIA U TIPOTIaraHIu Pyl 0€30MacHbINA 1 310POBBIA 00pa3
KU3HHU.

Cobmronaronuii mpaBuiIa JXYHOW U 0OIIECTBEHHOM 0€30MacHOCTH, B TOM YHCIIe O€30I1acHOTO
MOBE/ICHUS B MH()OPMALIMOHHOMU Cpeie.

TpynoBoe

YBaxaromuii TpyJ, pe3yibTaThl Tpyaa, TPYAOBYIO COOCTBEHHOCTh, MaTePHAIIbHBIE PECYPCHI U
CpEeIICTBAa CBOM M JIPYTHUX JIFOJICH, TPYIOBbIE B MPO(EeCCUOHATBHBIC IOCTHKEHUSI CBOMX 3EMJISIKOB,
MX COLIMAJIbHO 3HAYMMBIN BKJIAJl B Pa3BUTHE CBOETO MOCENEHUs, Kpasi, CTPaHbl.

OpHeHTHPOBAHHBIN Ha OCO3HAHHBIN BBIOOP Cepbl TPYI0BOH, TPO(HECCUOHATLHON NEATEIbHOCTH B
POCCUICKOM OOIIIECTBE C yYETOM JIMYHBIX KU3HEHHBIX MJIAHOB, MOTPEOHOCTEH CBOCH CEMBH,
oOmiecTBa.

DKOJIOTHYECKOE

Bripakaronuii 1 JeMOHCTPUPYIOMIHI CHOPMHUPOBAHHOCTH IKOJIOTHIECKOM KYJIbTYPhI HA OCHOBE
MMOHMMAaHUS BIUSIHUS COLIMAIBHO-PKOHOMUYECKUX MPOLECCOB HA OKPYKAIOILYIO IPUPOIHYIO CpPENY.
[Tpumenstromuii 3HaHUS COLMATIBHBIX U €CTECTBEHHBIX HAYK ISl pEIICHUS 3a/1a4 110 OXpaHe
OKpY>Karolleu Cpeibl.

[To3naBaTenbHOE



JlesiTenbHO BRIpAKAIOIIUI TTO3HABATEILHBIC MHTEPECHI B PA3HBIX MIPEIMETHBIX 00JIACTSAX C YIETOM
CBOHMX CITOCOOHOCTEMN, TOCTHKEHUI.

OO6nanaromuii IpeaCcTaBICHUEM O HAY9HOW KapTHHE MHPA C yYETOM COBPEMEHHBIX TOCTH)KEHUI
HAyKH U TEXHUKH, IOCTOBEPHON HAy4yHOU MH(OPMALMU, OTKPBITHIX MUPOBOI 1 OTE€UECTBEHHOM
HayKHU.

Pa3BuBaronuii 1 NpUMEHSIOIINI HaBBIKK HAOIIOICHUM, HAKOIUICHUS U CUCTeMaTu3aluu (haKkToB,
OCMBICJIEHHUS OIbITA B €CTECTBEHHOHAYYHON ¥ T'YMaHUTApHOW 00J1acTSIX O3HAHMUS,
HCCIIeIOBATENbCKOM EeITeIbHOCTH.

Pazgen II. COAEPKAHUE SJIEKTUBHOI'O KYPCA

«OcHOBHbBIE BOIIPOCHI XUMH I

(Xumus. 11 kaacc)

Pa3znesn 1 CTpykTypa KOHTPOJIbHO-H3MepUTENbHBIX MaTepuanoB EI'D no xumuu (1 yac).
Crnenuduxanus EI'D o xumun 2023 r. [Tnan sk3amenanuonHoi padotsl EI'D o xumuu 2023 T.
(ITPUJIOKEHUE x cnenudukanun). Koaudukarop 31eMeHTOB COASpKaHUSI IO XUMHHU IS
cocraBieHuss KMMos EI'D 2023 r. KoHTposibHO-U3MepUTEIbHbIE MaTepuabl 1o xumuu 2022 r.
(aHQJIM3 TUTUYHBIX OIIHNOOK).

Pasnen 2. Teopernueckue ocHOBBI XuMun. O0masi xumus (8 yacon)

2.1. XumMu4ecKuii 3j1eMeHT

CoBpeMeHHbIE NPEACTaBICHUS O CTpoeHUH atoMa. CTpOoeHHE 3JIEKTPOHHBIX 000JI0YEK aTOMOB
3JIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB: S-, P- U d-3JeMEHTHI. DJIEKTPOHHAS KOHPHUTYPAIUS aTOMA.
OcHOBHOE 1 BO30Y>KJIEHHOE COCTOSTHUE aTOMOB.

[leproanueckuii 3aK0H U IEpUOANYECKaAs CUCTeMa XUMudeckux nemenToB J[.M. Menneneena.
Paagmycel aTOMOB, X TIEpHOIMYECKUE H3MEHEHHS B CUCTEME XUMUYECKUX JIEMEHTOB.
3aKOHOMEPHOCTH U3MEHEHHSI XUMUYECKIX CBOMCTB 3JIEMEHTOB U UX COEIMHEHUH M0 epruoaaM 1
rpymmnam. [TorsTHe 0 pagroaKTHBHOCTH.



2.2. XuMmnyeckasi cBsi3b M CTpoeHHe BelecTBa KoBajeHTHas XUMHUYECKasl CBS3b, €€
Pa3HOBUIHOCTH (TIOJIApHAS ¥ HEMOJISIPHAS ), MEXaHU3MbI 00pa3oBaHus. XapaKTEPUCTHKU
KOBAJICHTHOM CBSI3U (JI/IMHA U 3HEeprud cBs3u). MonHas cBsa3s. Metainyeckas cBsizb. Bojopoanas
CBSI3b. DJIEKTPOOTPULIATEILHOCTh. CTETIEHb OKUCIICHUS U BaJICHTHOCTh XUMUYECKHUX AJIEMEHTOB.
BerectBa MOJNEKYIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHSL. 3aBUCUMOCTh CBOMCTB BEIIECTB OT
0COOCHHOCTEH UX KPUCTAJUIMYECKOMN PEIIeTKH.



2.3. XumMH4ecKHe peakiuu

Xumuueckasn kunemuxa

Knaccudukanus xumuaeckux peakuuid. TernoBoii 3pGeKT XUMHUECKONW peakliny.
Tepmoxumuueckue ypaBHeHHs. CKOPOCTb peakliny, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PaKTOPOB.
OO6parumebie 1 HEOOpaTUMBIE XUMUYECKHE PeaKMU. XUMUYECKOe paBHOBecHe. CMmelieHune
XMMHUYECKOI0 paBHOBECHS MO/ 1€HCTBUEM pa3IMUHBIX (PAKTOPOB.

Teopus 21ekmpoauUmMuUYecKol Ouccoyuayuu

DNEeKTPOIUTHYECKAs JUCCOLMALIUS SJIEKTPOJIUTOB B BOJHBIX pacTBopax. CuibHbIE U clladble
AJIEKTPOJIMTHL. Peakiuu noHHOTro oOMeHa.

XapakTepHble XMMUYECKHE CBOMCTBA OKCUIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX.
XapakTepHbIe XUMHUECKUE CBOICTBA OCHOBAHUH M aM()OTEPHBIX THIPOKCHIOB. XapaKTEepPHbIC
XMMHMYECKHE CBOMCTBA KUCIIOT. XapaKTEPUCTUKA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX COCIUHEHUN
C MO3MILIUY TEOPUH IEKTpoIuTHUECKOl nuccounanuu (TO).
XapakTepHble XUMHUECKUE CBOICTBA COJIEH: CPETHUX, KUCIIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha
IIpUMepe COSAMHEHUM aTtoMUHUS U IMHKA). ['naponus cosneil. Cpena BOJHBIX pacTBOPOB: KUciasl,
HelfTpanbHas, menoyHas. Boroponusiit nokaszarens (pH). Mnaukaropel. Onpesnenenne xapakrepa
Cpelbl BOAHBIX PACTBOPOB BEILIECTB.

OxucaumenvbHo-60CCMAHOBUMENbHBIE PEAKYUU.

Peakuuu okuciIMTEIbHO-BOCCTAHOBUTENbHBIE, UX KiIaccudukaus Koppo3us MeTamuioB u ciocoObl
3alIUThI OT HeC. DIEKTPOJIU3 PACIUIABOB U PAaCTBOPOB (CoJIel, 1menodeit, kucior). Peakuumy,
MIO/ITBEP K IAIOLIME B3aUMOCBS3b Pa3IMUHbIX KJIACCOB HEOPIaHUYECKUX COECTUHEHUM.

2.4. PenlieHne TPeHUPOBOYHBIX 32/1a4 110 TeMme: «TeopeTnyeckne ocHOBbI XumMuu. O6uas
xumus»» (mo marepuaiam KMMos EI'J)

Brruncnenne Maccbl paCTBOPEHHOTO BEILIECTBA, COACPIKALLETOCs B ONPEICIEHHON Macce pacTBOpa
C U3BECTHON MaccoBoi Aojeil. PacueTsl: 00bEMHBIX OTHOILIEHUH Ta30B MIPU XUMUYECKUX PEAKIIHIX.
Pacuetsl: TemoBoro 3¢ dekra peakuuu. Pacuersl: MaccoBoii 1011 (Macchl) XMMUYECKOTO
COEJTUHEHHS B CMECH.

Hanucanue ypaBHEHHI OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN, PACCTAHOBKA

K03 (HULIMEHTOB METO/I0M 3JIEKTPOHHOI0 OalaHca.

Paszpnen 3. Heoprannmueckas xumus (10 yacon)

3.1. XapakTepuCcTHKA MeTAJJIOB IJIABHBIX MOATPYNI H UX COeIHMHEHUI

OOw1ast xapakTepUCTHKA METAJUIOB TaBHbIX noarpymnm [-II1 rpynn B ¢Bs3M ¢ X MOJ0KEHUEM B
MEPUOINYECKON cucTeMe XuMruiyeckux aeMeHToB [[.M. MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aTOMOB.

XapakTepHble XUMHUYECKHE CBONCTBA MPOCTHIX BEIIECTB U COEAMHEHUI METAIJIOB - HIEJIOYHBIX,
L1EJI0YHO3EMENBHBIX, ATFOMUHUS.

3.2. XapaKTepuCTHKA HEMETAJJIOB IJIABHBIX MOATPYIN ¥ UX COeTNHEHMIt

O61as xapakTeprcTHKa HEMETaoB riaaBHbIX noArpynm [V—VII rpymnm B ¢BS3U € UX MOJI0KEHUEM

B MEPUOMYECKON crucTeMe XuMuueckux anemenToB J[.M. MenaeneeBa 1 0COOEHHOCTSIMU CTPOCHUS
HX aTOMOB.

XapakTepHble XHMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB U COSMHEHHNI HEMETAJIOB - BOJIOPO/IA,
raJIOTeHOB, KHCIIOPO/a, CEPhI, a30Ta, pochopa, yriaepona, KpeMHHSL.

3.3. XapakTepucTHKA epPeX0IHbIX 3J1eMEHTOB U UX COeJUHEHU

XapaKTepUCTUKA EPEXOIHBIX MIEMEHTOB — MEIM, INHKA, XpPOMa, KeJIe3a M0 UX IOJIO0KEHUIO B
NEPUOINYECKOl cucTteMe XuMuieckux ainemeHToB .M. MenzaeneeBa u 0COOEHHOCTSIM CTPOCHUS UX
aTOMOB.



XapakTepHble XUMUYECKUE CBOWCTBA IIPOCTHIX BEIIECTB U COCIMHEHHUM MTEPEXOAHBIX METAIIIOB —
MeM, IUHKA, XpoMa, Keesa.

3.4. Penienne TpeHUPOBOUYHBIX 3a/1a4 10 TeMe: «Heoprannveckasi xXumus» (o MaTepuagam
KHNMos EI'J)

Pacuetsl: Macchl (00beMa, KOTMYECTBA BEUIECTBA) MPOAYKTA PEAKLIUH, €CIIH OJTHO U3 BEIIECTB JIaHO
B BH/JIE PACTBOPA C ONPENEICHHON MAaCcCOBOM J0JIEH paCTBOPEHHOI'O BEILIECTBA.

Pacuetsl: MaccoBo WM 0OBEMHOM JIOIH BBIX0/1A MMPOIYKTA PEAKLIUU OT TEOPETHUECKU
BO3MOJKHOT0. PacueTsl: MaccoBoOi 1011 (Macchl) XUMUUYECKOIO COeAMHEHUs B cMecH. OnpezeneHue
pH cpenbl pacTBopom coJien.

I'enernyeckas CBsA3b MEXKAY OCHOBHBIMM KJIACCAMU HEOPIaHUYECKUX coeMHEeHn. KadecTBeHHbIE
peakuyy Ha HEOPTaHUYECKUE BELIECTBA U HOHBI.

Pasznen 4. Oprannyeckasi xumus (10 yacoB)

4.1. Yraesoaopoasl

Teopus cTpoeHnss OpraHMYECKUX COeqUHEHUN. M30Mepus — CTpyKTypHas U IPOCTPAaHCTBEHHAS.
['oMoJi0r¥ ¥ TOMOJIOTUYECKUH PSLI.

Tunel cBsA3el B MOJIeKyIax OpraHMuecKux BeriecTB. ['uOpuau3anus aroMHbIX opOuTaneil yrieposa.
Panukan. ®ynknuonansHas rpynna. Kinaccuduxanus 1 HOMEHKIaTypa OpraHu4ecKUX
COETUHEHUH.

XapakTepHble XMMUYECKHE CBOMCTBA YIIIEBOAOPOAOB: AJIKAHOB, IMKJIOAIKAHOB, AJIKEHOB, INCHOB,
aJIKMHOB. [IpupoHBIE HCTOUYHUKH YTIIEBOJOPOOB, UX IepepaboTka. MexaHu3Mbl peakiui
IIpUCOEANHEHNS B oprannueckoi xumuu. [Ipasuno B.B. MapkoBHukoBa, npasuio 3aiinesa A.M.
XapakTepHble XUMHUYECKHE CBOMCTBAa apOMATHYECKUX YTIIEBOJOPOIOB: OEH301a U TOJIyOJIa.
MexaHU3MBbI peakluii 3JeKTPOGHUIBLHOTO 3aMEIICHHS B OPTraHUIECKUX PEaKIIHSIX.
BricokoMouneKyspHbIe COeAUHEHMSI. Peakiuy momMepus3anuu U MoJIMKoHAeHcauuu. [lonmumepsr.
[ImacTmaccel, BOJIOKHA, Kay9yKH.

4.2. Kucjopoacoaep:kaiiue OpraHu4ecKue coeJuHeHus

XapakTepHble XUMUYECKHE CBONCTBA MPECIbHBIX OHOATOMHBIX U MHOTOATOMHBIX CIIMPTOB,
¢denona. XapakTepHble XUMUYECKHUE CBOMCTBA allb/IeTUI0B, IPEAeIbHBIX KAPOOHOBBIX KUCIIOT,
CII0KHBIX 3(rpoB. buonornuecku BakHbIe BELIECTBA: YITIEBOABI (MOHOCAXapU/Ibl, JUCAXaPH/IbI,
nosicaxapuipsl). Peakium, moaTBep K 1aolue B3auMOCBS3b YTIIIEBOIOPOAOB U
KHCJIOPOJICOACPKANIUX OPTAHUYECKUX COECUHEHUM.

OpraHuyeckue COeJMHEHUS, CO/IeprKalllie HECKOIbKO (yHKIMOHAIBHBIX. OCOOEHHOCTH
XUMHUYECKHX CBOMCTB.

4.3. A3oTcoaep:xaniue OpraHn4ecKue CoeJUHEHNS U OHOJIOTMYECKU Ba’KHbIe OPraHNYeCKue
BeLeCTBA

XapakTepHble XUMUYECKUE CBOMCTBA a30TCOAECPKAIINX OPIraHNYECKUX COEIMHEHUI: aMUHOB 1
aMUHOKHCIIOT. bronoruuecku BaKHbIe BELIECTBA: KUPBI, OETTKU, HYKJIEHHOBBIE KUCIIOTHI.
I'opmoHbl. @epMeHThI. MeTalopraHuuecKue COeJUHEHUS.



4.4. Pemienne npakTHYeCKHUX 32124 10 TeMe: «Oprannyeckass XuMus» (110 MaTepuajiam
KHNMos EI'J)

Haxoxxnenne MonexkyssipHoi hopMyIbl BemecTBa. ['eHeTiHueckas CBsi3b MEKAY HEOPraHUYECKIMHU
Y OPraHMYECKUMU BellecTBaMHU. ['eHeTndecKas CBsi3b MEXAYy OCHOBHBIMHU KJIAaCCaMH
HEOPraHWYeCKMX BelecTB. KauecTBeHHbIE peakiMy Ha HEKOTOPBIE KIIACChl OPraHUYECKUX
COeIMHEHUH (AJIKeHBbI, aJIKaHbl, CIUPTHI, AJIbAETH/bl, KAPOOHOBBIE KUCIIOTHI, YIIIEBOAbI, OCIIKN).

W nenTudukaiyst opraHn4eckux CoeIMHEHHUH.

Pazgen 5. O0001ieHue U MOBTOPEeHUE MaTepuasia Kypca xumuu (4 yaca)

OcHoBHbBIE OHATHS U 3aKOHBI XuMHH. [lepuoanueckuii 3akon J[.M1.Menzaeneesa u ero pusnyeckuii
cMbicil. Teopust ctpoenus opranuyeckux BemecTB A.M. byTiiepoBa 1 0COOEHHOCTH OPraHUYECKUX
coequHeHN. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU B HEOPTAHUYECKON U OpraHMYeCcKOi
xumuu. ['eHeTnyeckas CBsA3b MEXKAY HEOPIraHUYECKUMU U OPTaHUYECKUMU COEAMHEHUSMM.
DKCIepuMEHTAJIbHBIE OCHOBBI OPIraHUYECKOM M HEOPraHUYECKON XUMUU.

Pabota ¢ KOHTPOIBHO-U3MEPUTENbHBIMU MaTepuanaMu EI'D no xumum.

Hmoeoswiti koumpoaw 6 popme EID.

TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBanue
Ne (uudpossbie)
pa3jejioB U TeM Konrtposbnsie IIpaxkrunyeckue

o0pa3oBaTte/ibHbIE

n/n DOIDAMMEL Bcero 6 6
porp PadooTnbI PaooThI pecype

Crpykrypa
KOHTPOJIbHO-
U3MEPUTENBbHBIX
matepuanos EI'D
10 XUMUH

Teopetnueckue
OCHOBBI XUMHHU.
OO0was XxumMus

3. HCOpI‘ aHHN4YCCKas 10 6

XUMUSL.
Opraunueckas
P 10 5

XUMMUA.

O06001menue u
MOBTOPECHHE
MaTepuana
Kypca XUMHUHI

OO01ee

KOJIMYECTBO
34 20
4acoB 110

porpaMMme




HOYPOYHOE IINTAHUPOBAHHUE
11 KITACC

Pazjnen 1. CTpykTypa KOHTPOJIBHO-U3MepHUTEIbHBIX MaTepuaioB EI'D no xu

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

KoaudecTBO 9acoB

KonTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
NnpoBeIeHust

MHHU.

11

Crpykrypa
KOHTPOJIbHO-
U3MEPUTEIIbHBIX
matepuanos EI'D no
XUMHUU

Hroro no pazneny

Pa3znen 2. Teoperuueckue ocHOBBI XuMuu. O01mass Xumusi.

1

2.1

XUMHAYECKUHN DIIEMEHT U
XUMHUYECKas CBSI3b.

1

2.2

2.3

Pemenne 3ama4d mo
TeMe: «XUMHAYECKUN
3JIEMEHT U XUMHUYECKast
CBSI3bY».

XuMnyeckas KNUHETHUKA.

2.4

Pemenue 3amay o
TeMe: «XUMHUYECKasS
KUHETHUKA.

2.5

2.6

2.7

Teopus
3JIEKTPOJINTUYECKOMN
JUCCOLMAIH.

Pewenue 3amau o
teme: «Teopus
3NEKTPOIUTUUECKOMN
JUCCOLIUALITMY.

OKHUCIATEHLHO-
BOCCTAaHOBUTEIILHBIE
pEeaKIyH.

2.8

Pemrenne 3amaq 1o
TeMme: «OKUCIUTEIBHO-
BOCCTAHOBUTCIILHBIC
peaKIumy.

Hroro no pasneny

8

Pa3znes 3. Heopranuueckasi xummusi.




3.1

XapaktepucTrka
METAaJIJIOB IJIaBHBIX
MOATPYIII X UX
COeIUHEHUH.

3.2

Pemrenne 3agau mo
teme: «Il{emouHsle u
IEeJI0OYHO3EMEIbHBIC
DJIEMCHTHBI U UX
COCIMHEHMS, aTIOMUHUN
1 €T0 COCIUHCHUS.

3.3

XapakTepucTrka
HEMETAaJUIOB IJ1aBHBIX
MOJTPYINI U UX
COEIMHEHMH (TaOTeHBl,
HNOJArPyYIIA KUCIOPOa,
BOJIOPO).

3.4

3.5

3.6

3.7

Pemenue 3amay 1o
TeMme: «l aloreHsn.

Pemenue 3ama4d mo
teme: «[loarpymnma
KHUCIIOPO/Ia, BOJIOPOI.
XapakTepHucTuKa
HEMETAJIJIOB IJIaBHEBIX
MOATPYIII U UX
COCIMHEHUH
(moarpymma azora,
MOJATPYIINa YTIepoa).
Pemrenue 3aga4 no
teme: «lloarpynmna
asoTan.

3.8

3.9

3.10

Pemenne 3anau o
teme: «lloarpynna
YIIAEPOAA».

XapaktepucTrka
METAILIOB MOOOYHBIX
MOATPYHIT K UX
COeIUHECHUH.

Pemenne 3amau no
Teme: «XapakTepuCcTUKa
METAILIOB MOOOYHBIX
MOATPYIII U UX
COCTUHECHUN.

Hroro no pazneny

10

Paznen 4. Oprannyeckasi XuMusi.

4.1

Teopust ctpoeHust
OpPraHUYECKUX
coeauHeHuil. zomepus.




YrneBonopoasl —
aJIKaHbl, ATIKEHbI

4.2 ’ ’ 1
LIUKJIOATKAHBI, AJTKUHBI,
QJIKaTUCHBI.

Pewenue 3amau no
4.3  rteme: «IlpenenbHble 1
YTIIEBOIOPOIBDY.
Pemrenue 3amaq mmo
44  teme: «HenpenenbHole 1
YTIICBOIOPOIBDY.

45 ApomaTtuyeckue 1
' YIIIEBOIOPOIBL.

Kucnopoaconepxaiuue
OpraHuy4ecKue
COEZIMHEHMUS

46  (cpaBuuTenbHas 1
XapaKTepUCTHKA
CIHMPTOB, aJIbAETU/IOB U
KapOOHOBBIX KHCIIOT).

4.7 Pemenue 3amau.

4.8 Pemenue 3agau. 1
A3zoTcoaepxaliue
OpraHUYecKue

4.9 COEIMHEHUS U 1
OMOJIOTUYECKU BOXKHBIC
BELIECTRA.

4.10  Pemenue 3anau. 1

Hroro no paszneny 10

Pa3nes 5. O6001ieHre 1 IOBTOPeHMeE MaTepHaJia Kypca XMMHHU

O06o00uieHne Marepuana
10 TEME LIKOJLHOTO
51 Kypca «O01mas Xumus» 1
- peIIeHue CIIOKHBIX
3amad, pa3oop
THUIINYHBIX OIINOOK.

O6001eHue marepuana
M0 TeME MIKOJIBHOTO
Kypca

5.2 «Heoprauuyeckas 1
XUMUSD) - PEIICHHE
CIIOXHBIX 3a/1a4, pa3oop
THITAYHBIX OIHOOK.

O060061eHne marepuaa
53 M0 TeME IMIKOJIBHOTO 1

Kypca «Opranuaeckas

XUMHUSD) - peIIeHHe




CJIOXHBIX 3aJ1a4, pa3oop
TUOUYHBIX OIIHOOK.

5.4 NToroseIii KOHTPOIH B

1
dopme EI'D. 1
HTOoroBeIiii KOHTPOJH B
. 1
> dopme EI'D. 1
Hroro no pazaeny )
OBIIEE KOJIMYECTBO 34 20

YACOB I10 ITPOTPAMME







