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ITOACHUTEJIbHA A 3AIINCKA

PaGouasi mporpamma 3JIEKTUBHOTO Kypca «XuUMHUS: NpakTHKym» i 11 kiacca coctaBieHa B

COOTBCTCTBHUU C HOPMATUBHBIMU U UHCTPYKTUBHO-MCTOANYCCKUMHU NOKYMCHTAMHA MI/IHI/ICTepCTBa

obpasoBanus Poccuiickoit @enepanuu:

®denepanbHbiii 3aK0H OT 29 nekadpst 2012 r. Ne 273-03 «O6 obpazoBannu B Poccuiickoit
Oenepaunn» (B pen. Genepanbubix 3akoHOB 0T 08.06.2020 Ne 165-D3);

@denepanbHbIE  TOCYAAPCTBEHHBIM  00pa3oBaTeNIbHBI  CTaHAApPT CpPEJHEro  OOUIeTo
oOpa3oBaHus, YTBEPXKICHHBIH mMpuKazoM MuUHUCTEPCTBA O0O0pa3oBaHWsI U HAYKHU
Poccuiickoit ®@enepanuu ot 17 mas 2012 1. Ne 413 «OO0 yTBepKJIeHUM U BBEIACHHUH B
nenctBue (eneparbHOTO TOCYAapCTBEHHOTO O0pa30BaTENbHOIO CTaHJAapTa CPEIHETO
obmiero odpazoBanus» (B pen. ot 11.12.2020);

[IpumepHass ocHOBHasi oOpa3oBaTelbHAasl MporpamMma cCpeaHero oliero obpasoBaHus (B
penakuuu mpotokosia Ne 2/16-3 ot 28.06.2016 r. denepanbHOro y4eOHO-METOIUIECKOTO
o0OBeAMHEHMSI 110 00IIIeMy 00pa30BaHHUIO);

Paboune nporpammel. Xumusi: 6a30BbIi ypoBeHb. [Ipeamernas nunusa yueounkos O. C.
lNabpuensina u ap. 10—11 xnaccel: yue6. nocodue jyist o01e00pa3oBaTeIbHBIX
opraam3aruii / O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnankoB. — M.: IIpocBemienue,
2019r., ¢ yuérom npuMepHOl OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl CPETHETO OOILETOo
o0pa3oBaHUs IO XUMUU B COOTBETCTBUU cO crienudukanueir KUMoB s npoBeneHus
I'MA 1o xumuu, 2024 roga

Llenu u 3312491 M3YUYCHHUS

Beenenne Epmnoro TocynapctBeHHOoro Dk3ameHa TpeOyeT OT ydYalllUXcsi MPOYHOIO

YCBOCHHA LECJIOT0 KOMIIJICKCA CIICIHUAJIBHBIX U IMTPECAMCTHBIX 3HaHHﬁ, YMeHHﬁ, HAaBBIKOB, CII0CO00B

ACATCIIbHOCTH, INTOHHMMAHHA TOI'O, 4YTO TaKOC TCCTOBLIC (bOpMI)I KOHTPOJIA (BI/I,Z[I)I TCCTOBBIX

3aJlaHuil). AKTyaJIbHOCTh JAQHHOM IpOrpaMMbl COCTOUT B TOM, YTO OHa JAE€T BO3MOKHOCThb

ydJamuMcCsa TTOBTOPUTH OCHOBHBIC XHWMHUUYCCKUC TIOHATHA, O606H_II/ITB 3HaHUA II0 O6H.I€I\/’I,

HeopraHquCKoﬁ 141 OpFaHH‘ICCKOfI XUMHU. HeneHanpaBneﬂﬂoe 3HAKOMCTBO Yy4YalllUuXcsa C

MPUHATHIMU CETOJIHS TECTOBBIMU (pOPMaMH UTOTOBOTO KOHTPOJISL, co cTpykTypoit KM, no3Bonut

yYalmMcs yCTIEITHO CIPAaBUThCS ¢ UTOTOBOM arTectanueit B hopmate EI'D.

[lemu mporpamMMBbl: co37aTh YCIOBUS NIl TIOBTOPEHUS U OOOOIIECHHS 3HAHUI 1O OOIIeH,

HEOPraHWYeCKOH W OpraHu4yecKod XHMHH, (OPMUPOBAHUS YMEHUH, HEOOXOAMMBIX IS
BBIITOJIHCHUS TECTOBBIX 3aJaHUM, KAK PENPOLYKTUBHOIO, TAK U IIPOJLYKTHUBHOIO, TBOPYECKOTO
Xapakrepa.

3ajgaun Kypcea:

MO3HAKOMUTh YYAIIUXCS C OPTaHU3AIMOHHBIMH M COJIEPKATEIBHBIMH ACIEKTAMU
npoBeaeHuss EI'D, ¢ TpeOOBaHMSAMH, MPEABABISIEMBIMU K YYaIIUMCS, C THIIOJIOTUCH
TECTOBBIX 3aJ[aHHH.

pa3BUTh YMEHHUS M HABBIKM CHCTEMHOTO OCMBICICHHS 3HAHMA TIO0 XUMHH U WX
MPUMEHEHHUIO NP PEIICHIH Ka4eCTBEHHBIX M KOJIMYECTBEHHBIX 33134,

o0ecreYnTh OCBOCHHE 00YYAIOIIUMHUCS aITOPUTMOB PEIICHUS TUITOBBIX KAYSCTBECHHBIX H
KOJIMYECTBEHHBIX 3a]1a4;

chopMHUpOBaTh ~ YMEHHUS  CaMOCTOSITENBHO  MOAOUPATh  CIOCOOBI  pEIICHHS
KOMOMHHMPOBAHHBIX 3a/1a4 B COOTBETCTBUH C UMCIONTUMUCS JIAHHBIMH,



* pa3BUTH y 00YHAIOIIMXCS YMEHMSI IPOBOJIUTH CUHTE3, aHAIN3, (POPMYJINPOBATH BHIBOBI,
3aKJIIOYECHUS;

*  CO3JaTh y4alllUMCs yCJIOBUS B IIOArOTOBKE K caade EI'D o xumum.

B cucreme ecrecTBeHHO-Hay4HOro 0oOpa3oBaHMs XUMHS KaK y4eOHBIH MpeaMeT 3aHUMaeT

BAXHOE MECTO B MO3HAHUU 3aKOHOB NPHUPOABI, (OPMUPOBAHUU HAYYHOW KAPTHUHBI MUDA,
XUMUYECKOW TPAMOTHOCTHU, HEOOXOJUMOM sl MOBCEAHEBHOM KU3HHM, HABBIKOB 3I0POBOTO M
0e30macHOro /I YeJIOBEKa M OKPY’KAIOIIeH ero cpeapl oOpasza KU3HHU, a TAKKE B BOCIIUTAHUHU
IKOJIOTHYECKOU KYJIBTYPbl, POPMUPOBAHUH COOCTBEHHOM MO3UIIMY TI0O OTHOIICHUIO K XUMUYECKON
uH(popMaInH, MOJTy4aeMOM u3 pa3HbIX VMCTOYHUKOB.

Hacrosimuii kypc npenHazHadyeH Jjisl MOATOTOBKU BBIMYCKHUKOB IIKOJI K YCHEIIHOM caade
Enunoro I'ocynapcTBeHHOTO 3K3aMeHa 110 XMMHUM. B mporpamme npenycMOTpeHO MOBTOPEHUE U
00001IeHNE OCHOB OOINE, HEOPraHWYECKOW ¢ OpPraHWYECKOW XHUMHH TI0 OCHOBHBIM
cozepx)aTeiabHbIM OokaM. Hapsmy ¢ TeopeTH4ecKUMH MOHSITUSMH, KOTOPbIE MOXKHO YTiyOWTh,
0000IIUT, W CHCTEeMAaTH3UPOBATH B MPOIIECCE M3YUYEHUs SJEKTUBHOTO Kypca, OoOydaromiuecs
3HaKOMATCSI co cTpykTypoil EI'D, ocoOeHHOCThIO 3amaHuii yacTeld 0a30BOro, MOBBIMICHHOTO
BBICOKOTO YPOBHS.

MecTo nipeiMeTa B Y4eOHOM IIJIaHE

®denepanbHBINA TOCYIaPCTBEHHBINA 00pa30BaTEIbHBIN CTAHAAPT MPEIyCMATPUBACT U3YICHHE Kypca

XUMHUM B cpelHed (MOJIHOM) IIKOJEe KaK COCTaBHOM 4YacTH MpeAMETHOH 00JacTu
«EcrecTBeHHOHayuYHBIE TNpeAMETh». B yueOHOM IiaHe cpefaHeil (MOMHOM) IIKOJIbI XHUMHUS:
MPaKTUKyM BKJIOUeH B pasjen «lIpeamers u kypcel o BbiOOpy». CoriacHo yueOHOMY ILUIaHy
HPMOBY «CanbiMckas cpenusis obmieoOpa3zoBarenbHas 1mkona Nel» Ha Kypcel Mo Xxumuu B 11
Kiaccax BoijenaeHo 34 gaca B rox (1 gac B Heenio).

[InanupyemMele pe3yJabTaThl OCBOCHUS OGV‘IaIOI]H/IMI/ICH OCHOBHOM 06Da30BaTeJ'IBHOfI IporpaMMabl

cpeJHero o0IIero oopa3zoBaHus

JIMYHOCTHBIE Pe3yJIbTaThl
JIndHOCTHBIE Pe3yNbTaThl B cepe OTHOIICHUN oOydaromuxcs K cebe, K CBOeMy 370pPOBBIO, K
IMO3HAHUIO cels:

* OpueHTalus OOyYarolIUXCsl Ha JTOCTHKEHUE JIMYHOTO CUACThS, peain3aliuio MO3UTUBHBIX
KU3HEHHBIX MEPCIEKTUB, UHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
JTUYHOCTHOMY CaMOOIIPEJEICHUIO, CIIOCOOHOCTh CTaBUTh €M M CTPOUTH KU3HCHHBIC
IUTaHEL,

* TOTOBHOCTh U CIIOCOOHOCTH OOecmeunTh cebe M CBOMM OJM3KUM JOCTONHYIO KU3Hb B
MPOLECCE CaMOCTOATEIILHOM, TBOPUYECKON M OTBETCTBEHHOM JE€SATEIbHOCTH;

* TOTOBHOCTh M CIOCOOHOCTh OOYyYaromuxcsi K OTCTAMBAHHWIO JIMYHOTO JOCTOWHCTBA,
COOCTBEHHOTO MHEHHSI, TOTOBHOCTb M CIIOCOOHOCTH BhIPA0AThIBATh COOCTBEHHYIO TTO3UIIMIO
M0 OTHOIICHHIO K OOIIECTBEHHO-TTOIUTHYECKUM COOBITHUSM TPOILIOrO M HACTOSIIEro Ha
OCHOBE OCO3HAHUS U OCMBICJICHHS] UCTOPUH, TYXOBHBIX IEHHOCTEN U TOCTH)KCHUN HaIIECH
CTpaHbl;

* TOTOBHOCTh W CIIOCOOHOCTh OOYYarOmMXCs K CaMOPa3BUTHIO U CAMOBOCIUTAHUIO B
COOTBETCTBHH C OOIIEYEITOBECUSCKUMH IIEHHOCTSAMH M UjeadaMHu IPakIaHCKOTO OOIIECTBa,



NOTpeOHOCTh B (PU3UYECKOM  CAMOCOBEPLICHCTBOBAHUH, 3aHATHSIX  CIIOPTHBHO-
03JI0POBUTENFHON 1A TETbHOCTBIO;

NPUHATHE U pealnu3anus LIEHHOCTEHN 310pOBOro 1 0e30macHoro odpasa Ku3HH, OepexHoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (usndeckomy H
MICUXOJOTUYECKOMY 37I0POBBIO;

HETNPUATHE BPEIHBIX MIPUBBIYCK: KypEHUs], YIOTPEOICHUS aIKOT0JIsl, HAPKOTHUKOB.

JInaHOCTHBIE pe3ynbTaThl B cdepe OTHONICHWM oOydaromuxcs K Poccum kak k Poawne
(OteuecTny):

poccuiickasi UICHTHYHOCTh, CIIOCOOHOCTh K OCO3HAHHMIO POCCHUUCKOW HJIECHTUYHOCTH B
MOJIUKYJBTYPHOM COIIMYM€, YyBCTBO MPUYACTHOCTU K MCTOPUKO-KYJIBTYPHOH OOIIHOCTH
poccuiickoro Hapoaa u cyas0e Poccnu, maTproTH3M, TOTOBHOCTH K CIIy>KeHHI0 OTeuecTBy,
€ro 3aIluTE;

YBaXXEHHE K CBOEMY HapOJy, 4YyBCTBO OTBETCTBEHHOCTH nepen PoauHoi, rop1ocTu 3a cBOn
Kpai, cBOK PoauHy, mpomuioe W HacTOSIIEee MHOTOHAIMOHAJIBbHOrO Hapoaa Poccuw,
yBa)X€HUE K TOCYIapCTBEHHBIM CUMBOJIaM (rep0o, diar, TuMH);

(dbopMupoBaHUE YBaKEHUS K PYCCKOMY SI3BIKY KaK TOCYIapCTBEHHOMY s3bIKYy Poccuiickoit
deneparuu, SBISIONIEMYCS OCHOBOW POCCHUUCKOW MICHTUYHOCTHU U TJIABHBIM (PAKTOPOM
HAllMOHAJIbHOTO CAMOOIIPEICIICHHUS;

BOCIIUTAHHE YBAXEHUS K KyJIbType, s3bIKaM, TPAAWIHUSIM M OObUasM HapOJIOB,
npoxkuBaromux B Poccuiickoii ®enepanuu.

JIM9HOCTHBIC pe3yJbTaThl B cdepe OTHONICHHN OOyYarommxcs K 3aKOHY, TOCYAapCTBY H K
TPaKIaHCKOMY OOIIECTBY:

IPaXXJaHCTBEHHOCTh, Tpa)KAaHCKas MO3ULHUSA aKTUBHOTO M OTBETCTBEHHOTO YJieHA
POCCUICKOro OO0IECTBA, OCO3HAIOIIETO CBOM KOHCTUTYLIMOHHBIE TpaBa U OOS3aHHOCTH,
YB@KAIOLIETO 3aKOH M IPAaBOIMOPSAJOK, OCO3HAHHO TNPUHUMAIOIIETO TpPaJUIIMOHHBIE
HAI[MOHAJIbHBIE W OOUIEYETOBEYECKUE T'YMAHUCTHUECKHE U JIEMOKpPAaTUYECKUE LIEHHOCTH,
TOTOBOT'O K YYaCTHIO B OOILIECTBEHHOH JKU3HU;

MIPU3HAHKUE HEOTUY>KJa€MOCTH OCHOBHBIX IPaB U CBOOO/ YeJIOBEKa, KOTOPBIE MPUHAATIEKAT
KaXJOMY OT POXJIEHHUSI, TOTOBHOCTb K OCYLIECTBICHHIO COOCTBEHHBIX MpaB U cBO0O] Oe3
HapyIIeHUs MpaB U CBOOOJ APYTUX JIML, TOTOBHOCTh OTCTauBaTh COOCTBEHHBIE IpaBa U
cBOOOBI YENOBEKa U Tpa)KAaHMHA COIMVIACHO OOILIENpU3HAHHBIM MPUHLKIIAM U HOpMam
MEKIYHapOaHOro mpaBa U B coorBercTBUU ¢ Koncturyumen Poccuiickoin denepanuu,
IpaBoBasi M MOJIMTUYECKAsi TPAMOTHOCTb;

MHUPOBO33pPEHHME, COOTBETCTBYIOILIEE COBPEMEHHOMY YpPOBHIO pa3BUTUS HayKu U
OOIIECTBEHHOW MPAKTUKHA, OCHOBAHHOE HA JTUAJIOTe KYyJbTYp, @ TaKXKe Pa3IUYHBIX (OopM
0OIIECTBEHHOTO CO3HAHMSI, 0CO3HAHUE CBOETO MECTa B OJIUKYJITYPHOM MHUDE;
MHTEPUOPHU3ALMs LEHHOCTEH AEMOKpPATUH U COLUAIBHOM COJIMIAPHOCTH, TOTOBHOCTH K
JOTOBOPHOMY PETYJIMPOBAHUIO OTHOLICHHUH B TPYTIIE WM COLMAIBLHON OPTaHU3alny;
TOTOBHOCTb OOYYarOIIMXCSl K KOHCTPYKTMBHOMY YYacTHIO B IPHUHATUU DPELICHMH,
3aTparuBarOLIMX MX IPaBa U UHTEPECHI, B TOM YHUCIIE B PA3INYHbBIX (hopMax OOIIECTBEHHON
CaMOOpTaHM3allUY, CAMOYTIPABJICHNUS, O0IIECTBEHHO 3HAYMMOH JI€ATEIbHOCTH;



IPUBEP)KEHHOCTh HJESIM HMHTEpPHALlMOHAIN3MA, ApPYKObI, PABEHCTBA, B3aUMOIOMOIIU
HapoJ0B; BOCIUTAHUE YBAXKUTEIBHOIO OTHOLICHHUS K HALMOHAIBHOMY JIOCTOMHCTBY
J0JeH, UX 4UyBCTBAM, PEJIMTUO3HBIM YOESKICHUSAM;

TOTOBHOCTb OOYYAIOUIMXCS IMPOTUBOCTOSTh HACOIOIMHM 3KCTPEMHU3Ma, HallMOHAIN3MA,
KCeHO(POOHM; KOppYNUMH; AUCKPUMHUHALMM O COLMAIBHBIM, PEIUTHO3HBIM, PACOBBIM,
HallMOHAJIBHBIM IIPU3HAKAM U JPYTUM HETaTUBHBIM COLUAIIBHBIM SIBJICHUSM.

JIn4HOCTHBIE PE3yNbTATHI B chepe OTHOLIECHUN 00yUaIOIIUXCS C OKPYKAIOIIUMHU JIFOJIbMHU:

HPaBCTBEHHOE CO3HAHUE U TIOBE/ICHIE HA OCHOBE YCBOCHHUS O0IIEUETIOBEUECKUX [ICHHOCTEH,
TOJIEPAHTHOTO CO3HAaHUS W TIOBEACHUS B TOJHKYJITYPHOM MHpPE, TOTOBHOCTH U
CHOCOOHOCTH BECTH IHAJIOT C JPYTHMH JIFOJBMH, JOCTHTaTh B HEM B3aUMOITIOHMMAaHUS,
HaXOJUTh OOIIKE IeNTU U COTPYIHUYATD IJIs UX JOCTHKECHUS;

NPUHATAE  TYMaHUCTHYECKUX  IIEHHOCTEH,  OCO3HAaHHOE,  YBAXKHUTEIHLHOE U
I00poKeNIaTeTbHOE OTHOIICHUE K IPYTOMY Y€JI0BEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;
CHOCOOHOCTh K COTIEPEKMBAHUIO U (POPMHUPOBAHNE TIO3UTUBHOTO OTHOUICHUS K JIOASM, B
TOM YHCJIE K JINT[aM C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU 3/I0POBbsI M MHBAIUIAM; OEpPEKHOE,
OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHHE K (U3NYECKOMY U TCHUXOJIOTUYECKOMY
3JI0OPOBBIO IPYTHX JIIOJIEH, YMEHHE OKa3bIBaTh MEPBYIO IIOMOIIIb;

(dopMUpOBaHUE BBIPAKCHHOW B TOBEACHWM HPABCTBCHHOH TIO3HMIIMK, B TOM YHCIE
CHOCOOHOCTH K CO3HATENIbHOMY BBIOOpY 100pa, HDAaBCTBEHHOT'O CO3HAHMS U MTOBEICHUS HA
OCHOBE yCBOGHUS 00IIEUETI0OBEYECKUX IEHHOCTEH U HPABCTBEHHBIX UYBCTB (UECTH, J0JITA,
CIPaBEAJIUBOCTH, MUJIOCEPIUS U IPYKETIO0US);

pa3BUTHE KOMIETCHLUN COTPYIHUYECTBA CO CBEPCTHUKAMHM, AETbMU MIIAJIIETO BO3pacTa,
B3POCIBIMH B 00pa30BaTENIbHOM, OOIIECTBEHHO MOJE3HOM, y4eOHO-HCCIe0BATEIBCKOM,
MPOEKTHON U IPYTUX BUJAX ACATEIHHOCTH.

JInaHOCTHBIE pe3yNbTaThl B cepe OTHOIIEHUH OO0YdYaromUXCs K OKpPYKAIOIMIeMy MHUPY, >KUBOU

MIPUPOJIE, Xy I0)KECTBEHHON KYJIBTYpE:

MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH, 3HAYUMOCTH
HAayKd, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOpPYECTBY, BIIAJCHUE JOCTOBEPHOMU
uH(pOopMalie O epeI0BbIX JOCTHKEHHSIX U OTKPBITUSX MUPOBOI M OTE€UECTBEHHOM HAYKH,
3aMHTEPECOBAHHOCTh B HAYUYHBIX 3HAHUSIX 00 yCTPONCTBE MHUpa U OOIIECTBA;

TOTOBHOCTh M CIOCOOHOCTh K 00pa3oBaHMIO, B TOM 4HCIE CaMOOOpa3oBaHUIO, Ha
MPOTSKEHUHU BCEH )KM3HU; CO3HATENbHOE OTHOUICHHE K HEMPEPhIBHOMY 00pa30BaHMIO KaK
YCIJIOBUIO YCIIEITHON TTPO(ecCHOHANBHON U OOIIECTBEHHOU NIEATEIHbHOCTH;

AKOJIOTHYEcKas KyJbTypa, OepexxHOe OTHOIICHHS K POAHON 3eMIie, MPUPOIHBIM OOraTCTBaM
Poccum u Mupa; NOHMMaHWE BIMSHHUS COLMAIBHO-DKOHOMHYECKUX IPOLECCOB HaA
COCTOSIHHE MTPUPOAHON U COLUAIIBHOM CpeJlbl, OTBETCTBEHHOCTh 32 COCTOSIHUE ITPUPOIHBIX
pPECYpPCOB; YMEHUS U HABBIKA PA3yMHOTO IPUPOIOTO0JIH30BAHUS, HETEPITUMOE OTHOIIEHUE K
JEHUCTBUSM, TIPUHOCSIIIUM BpEJl SKOJOTUHU; TPUOOPETEHHUE OMBITA YKOJIOTO-HAMIPABICHHON
NEATEIIbHOCTH;

ACTETUYECKOE OTHOIICHUS K MHUPY, TOTOBHOCTh K OCTETUYECKOMY OOYyCTPONCTBY
COOCTBEHHOTO OBITa.



JInuHOCTHBIE pe3yIbTaThl B cpepe OTHOIMICHUI 00yJaronXcs K CEMbE U POAUTEISM, B TOM YHUCIIE
MOJITOTOBKA K CEMEVHOM JKU3HU:

* OTBETCTBEHHOE OTHOIIEHHWE K CO3/IaHHI0 CEMbH Ha OCHOBE OCO3HAHHOIO MPUHSATHUS
IICHHOCTEH CEMEHHOM KU3HU;

* TMOJIOKHUTENbHBI  00pa3 ceMbH, pOIUTENbCTBA (OTHOBCTBA M MAaTEPHUHCTBA),
WHTEPUOPU3ALIUS TPATULIUOHHBIX CEMENHBIX LIEHHOCTEH.

JInuHOCTHBIE pe3yibTaThl B cepe OTHOUIEHUS OoOydarommxcs K Tpyny, B cdepe coruaibHO-
SKOHOMHUYECKUX OTHOILICHUN:

* yBa)XXeHHE KO BceM popMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIlIUTE CBOEH COOCTBEHHOCTH,

* OCO3HaHHBIA BBIOOP OynaymIei mpodeccuu Kak MyTh M CIOco0 peanu3aluu COOCTBEHHBIX
KU3HEHHBIX IJIAHOB;

* TOTOBHOCTh OOY4YalOIIMXCS K TPYAOBOW MPOPECCHOHANHHON JEATeTbHOCTH KakK K
BO3MOKHOCTH y4YacTHSi B PEIICHUU JHYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX,
oOIIeHAIIMOHATILHBIX TTPOOIIEM;

*  MOTPEOHOCTHh TPYAUTHCS, YBOKECHHUE K TPYIY U JIOASM TPyAa, TPYIOBBIM JTOCTHKEHUSM,
T0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHWE K Pa3HBIM BHJIAM TPYJAOBOM
NEeSATEIbHOCTH;

* TOTOBHOCTh K CaMOOOCTY>KMBaHHWIO, BKJIOYas OOy4YEeHHWE U BBINOJHEHUE OMAITHUX
00s13aHHOCTEH.

JluunocTtHBIe pe3ynbTaThl B cepe (Pu3MUEecKOoro, TCUXOJOTHYECKOTO, COIHAIBHOTO U
aKaJIEeMHYECKOTO OJIaronoyyusi 00y4Jarommnxcs:
* (usmueckoe, SMOILMOHAIBHO-TICUXO0JIOTUYECKOE, COIMaIbHOE Onarormnosry4ue
00ydJaronuxcs B )KU3HU 00pa30BaTEILHOM OpraHU3alliy, OLTYIIEHHE JeThbMU O€30TaCHOCTH
Y TICUXOJIOTHYECKOT0 KoM$popTa, HHPOPMAITMOHHONW O€301aCHOCTH.
Ilnannpyemblie MeTanpeaMeTHbIE Pe3yJabTaThl 0ocBoeHust OOII

MertanpeaMeTHble  pe3yJbTaTbl OCBOCHHMSI OCHOBHOM 00pa3oBaTelNbHOW MPOTrpamMMBbI
MpeICTaBIEHBI TPEMS TPYTIIaMH YHUBEPCAIbHBIX YueOHbIX neictBuit (VY ]).

PeryasiTuBHbIe YHHBepCcaJbHbIe Y4eOHbIe 1eiiCTBUSA

Buinycknux nayuumca:

*  CaMOCTOATENILHO ONPENENATh e, 33]]aBaTh MApaMeTPhbl U KPUTEPHUH, 10 KOTOPHIM MOMKHO
ONPENENUTh, YTO LEIb JOCTUTHYTA;

* OLIEHMBATh BO3MOXXHbBIE€ IIOCJIEICTBUS JOCTHKEHUS MOCTABICHHOW LEIU B JIESITEIbHOCTH,
COOCTBEHHOM KU3HU U KU3HU OKPYKAIOIIUX JIFOJEH, OCHOBBIBAsICh HA COOOPAXKEHUSAX STUKHU
1 MOpAJIH;

e craBuTh U (POpMyIUpOBaTh COOCTBEHHBIC 3aJa4ud B OOPa30BATEIBHOW JACSITEILHOCTH U
KU3HEHHBIX CUTYalUAX;

* OLEHHUBATh PECypChbl, B TOM YHCIIE€ BpeMS U Jpyrue HEMaTepUalIbHBIE PECYPCHI,
HEO0OXOIUMBIE JJIsl JOCTHKEHUS TIOCTABIICHHOM 1IN,

e BBIOMpATh MyTh JOCTHXKEHHUS IUENH, IJIAHUPOBAaTh pEIIeHHE IIOCTABJICHHBIX 3ajady,
ONTUMU3HPYS MaTepUaJIbHbIE U HEMATEepUaJIbHbIE 3aTPaThI;

e OpraHu30BbIBaTh A(O(PEKTUBHBII TOWCK PECYpCOB, HEOOXOMUMBIX ISl JOCTHIKEHUS
IIOCTaBJICHHOM LEJIH;



COMOCTABJISITH NOJIYYEHHBIN PE3yJIbTAT AEATEIIBHOCTU C IOCTABJIEHHOW 3apaHee 1EIbIO.
Ilo3naBaTeIbHBIC YHUBEPCAJIbHBIC Y4eOHbIE 1eliCTBUA

Buinycknux nayuumcs:

MCKATh U HAXOJUTh 00OOIIEHHBIE CIIOCOOBI pelIeHHs 3a7a4, B TOM YUCJe, OCYIIECTBISATh
pa3BepHyTHIH MHPOPMAIMOHHBIA TMOUCK M CTaBUTh HAa €r0 OCHOBE HOBBIE (y4deOHbIE U
MO3HABATENIbHBIC) 3a/1a4H;

KPUTUYECKH OLIEHUBATh W HWHTEPIPETUPOBATh HH(GOPMALMIO C pa3HBIX [O3ULIUMI,
pacrno3HaBaTh U GUKCUPOBATH MPOTHBOPEUHS B MHGOPMAIIMOHHBIX UCTOUYHUKAX;
UCIIONb30BAaTh PAa3JIMYHbIE MOJIEIbHO-CXEMAaTUYECKUE CPEACTBA Jid IPEACTaBICHUS
CYIIECTBEHHBIX CBSI3€H W OTHOIICHWM, a Tak)Ke TMPOTUBOPEYHI, BBISBICHHBIX B
WH(OPMAIIMOHHBIX UCTOYHUKAX;

HaxOJUTh U TPUBOJUTH KPUTHUUECKUE apTYMEHTHI B OTHOILICHUM JEHUCTBUN M CYXICHUU
JIPYroro; CHOKOMHO M Pa3yMHO OTHOCUTHCS K KPUTUUECKHUM 3aME€YaHUSIM B OTHOIIECHUH
COOCTBEHHOTO CYXKJEHUSI, pACCMaTPUBATh UX KaK PECypc COOCTBEHHOTO Pa3BHUTHS,
BBIXOJIUTH 32 PaMKH Y4e€OHOTO TpeAMETa U OCYIIECTBIATH IIEJICHANPABICHHBIN MOMCK
BO3MO>KHOCTEH JUIsl IIMPOKOTO MEPEHOCca CPEACTB U CIIOCOOOB JEHCTBUS;

BBICTpPanBaTh UHANBUIYAIbHYIO0 00pa30BaTEIbHYIO0 TPACKTOPHUIO, YUUTHIBAsE OTpaHUUYECHUS
CO CTOPOHBI IPYTHX YYACTHUKOB U PECYPCHBIE OTPAHUYCHUS;

MEHSITh U YJIepKUBATh pa3HbIe MO3UIMU B I03HABATEIBHOMN €SI TEIHHOCTH.
KomMMyHuKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIe 1eliCTBUA

Buvinycknux nayuumcs:

OCYILECTBIIATH JICJIOBYI0O KOMMYHHUKAIUIO KaK CO CBEPCTHUKAMM, TaK U CO B3POCIBIMU (KaK
BHYTpHU 00pa30BaTEIbHON OpraHW3alluy, TaK M 3a €€ MpejliesaMu), MoA0upaTh MapTHEPOB
JUIsL  JIeJIOBOM  KOMMYHHMKAllMM  HCXOAS U3  COOOpaXeHHM  pe3ylabTaTUBHOCTHU
B3aMMO/JICVCTBHS, @ HE JIMYHBIX CUMITATUH;

MPU OCYIIECTBJICHUH TPYIIOBONH pabOThl OBITh KaK PYKOBOAMUTEIEM, TaK M UJICHOM
KOMaH/bl B pa3HbIX poJisIX (TEHEepaTop HHAEH, KPUTHUK, HCIOJHUTENb, BBICTYMHAIOLIUN,
AKCIEPT U T.1.);

KOOPJIMHUPOBATh U BBINOJHATH pabOTy B YCIOBUSX pEaIbHOr0, BHUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BEepHYTO, JOTMYHO M TOYHO H3Jararb CBOIO TOYKY 3pPEHUS C HCIOJb30BaHUEM
a/IeKBaTHBIX (YCTHBIX U MUCBMEHHBIX) SI3bIKOBBIX CPE/ICTB;

pacmo3HaBaTh KOH(IMKTOTEHHBIE CHUTyallMd H MPEJIOTBpAIIaTh KOH(MIUKTBI 110 WX
aKTUBHOM (Da3bl, BBICTpaMBaTh IEJIOBYI0 MU OOpa3oBaTelIbHYI0O KOMMYHHKAIUIO, n30eras
JTUYHOCTHBIX OIICHOYHBIX CY’KJICHUM.

1.2.3. [lnanupyemble npeaMeTHbIE Pe3yJbTAThI

B pesynbrare uzydenus yueOHOro npeameTa « XuMUs» Ha YPOBHE CpPETHEro o01iero oopazo-

BaHUS 8bINYCKHUK HA Y2NYOJIeHHOM YPO8HE HAYUUMCA.!

packpblBaTh Ha NpUMEpax poJib XUMUU B (OPMHUPOBAHHHM COBPEMEHHOW HAay4YHOH
KapTUHBI MUpa U B MPAKTUYECKON JESITENHOCTU YeJIOBEKa, B3aUMOCBS3b MEXAY XUMUEH
U IPYTUMH €CTECTBEHHBIMU HAyKaMHU;

WUTIOCTPUPOBATh Ha MPUMEPAX CTAHOBIEHHE M SBOJIOIUI0 OPraHUYECKONM XUMHUHU Kak



HayK{ Ha Pa3IMYHbIX UCTOPUUYECKHX ATaIlaX €€ pa3BUTHUS;

yCTaHABIMBATh IPUYMHHO-CIIEICTBEHHBIE CBA3U MEXIY CTPOCHHEM aTOMOB XUMHUYECKHX
3JIEMEHTOB U TEPUOJUYECKUM HM3MEHEHHEM CBOWCTB XUMHUYECKHX 3JIEMEHTOB M HX
COEIMHEHUI B COOTBETCTBUU C MOJIOXKEHUEM XUMUYECKHX DJIEMEHTOB B MEPUOIUYECKOMN
CUCTEME;

aHaJIM3UPOBATh COCTaB, CTPOCHHUE M CBOMCTBA BEIIECTB, IPUMEHSS MOJIO0KEHUS OCHOBHBIX
XUMUYECKUX TEOPUM: XHWMHUYECKOTO CTPOCHHMS OpraHHYecKux coeauHeHud A.M.
byrtnepoBa, cTpoeHHs aToOMa, XMUMHYECKOM CBSI3H, JJIEKTPOJIUTUYECKOM IUCCOLMALUU
KHCIIOT ¥ OCHOBAaHMM; YCTaHAaBJIMBaTh NPUYMHHO-CICJACTBEHHBIE CBSI3M  MEXKIY
CBOIICTBaMHM BEIlIECTBA U €r0 COCTABOM U CTPOCHHUEM;

NPUMEHSATh TpaBUiia CUCTEMATUUYECKONM MEXAYHAPOJAHOW HOMEHKJIATYpbl Kak CpeAcCTBa
pasnuueHus U UASHTU(UKAIIMN BEIIECTB 10 WX COCTAaBY U CTPOCHHUIO;

COCTaBJISITh MOJICKYJIIPHBIE M CTPYKTYpPHBIE ()OPMYJIbI HEOPTAHUUYECKUX U OPTaHUYECKUX
BEIIECTB KaK HOCHUTENeH WHGPOPMAIMU O CTPOSCHUHM BEIIECTBA, €ro CBOWCTBAX H
NPUHAJIEKHOCTH K ONPENIETICHHOMY KJIacCy COEAMHEHUI;

OOBSICHAT, TPHUPOAY U CHOCOOBI O00pa30BaHUS XHMHUYECKOW CBSI3U: KOBAJCHTHOUN
(MONSIpHOM, HEMOJSPHOM), HOHHOM, METANIMYECKOH, BOJOPOJHOM — C  LEJbIO
ompeIeNICHUs] XUMUYECKON aKTUBHOCTHU BEILIECTB;

XapaKTepu30BaTh (PU3NYECKUE CBOWCTBA HEOPTaHUYECKUX U OPraHUYECKHX BEIIECTB U
YCTaHABIIMBATh 3aBUCUMOCTh (PU3NUYECKHX CBOMCTB BEIECTB OT THUIA KPUCTALTUYECKON
pelIeTKH;

XapaKTepU30BaTh 3aKOHOMEPHOCTH B M3MEHEHHHM XHMHUYECKHUX CBOMCTB MPOCTHIX
BEIIIECTB, BOJOPOJAHBIX COCTMHEHUM, BHICIITUX OKCHJIOB U THAPOKCHUJIOB;

MPUBOAUTH MPUMEPHl XUMUUECKUX PEAKIUN, PACKPBIBAIOIINX XapaKTEPHbIE XUMHUECKUE
CBOMCTBA HEOPraHMYECKUX M OPraHMYECKUX BEUIECTB H3YUEHHBIX KJIACCOB C LIEJIbIO UX
uaeHTU(UKAIU U 00BbICHEHHS 001aCTH MPUMEHEHUS;

ONpeaesaTh MEXaHW3M pPEaklUd B 3aBUCUMOCTU OT YCJIOBHI IPOBEACHUS pPEAKLIUU U
MIPOTHO3UPOBATh BO3MOXHOCTh IMPOTEKAHUS XUMHUYECKMX pPeaklUid Ha OCHOBE THUIA
XUMUYECKOU CBSI3U U aKTUBHOCTH PEareHTOB;

YCTaHABIIMBATh 3aBUCUMOCTh PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKHX COEAMHEHUH OT
XapakTepa B3aUMHOIO BIIMSHHUS aTOMOB B MOJEKYJaX C IEJIbI0 MPOrHO3UPOBAHMS
MIPOIYKTOB PEAKIINY;

YCTaHABIIMBATh 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEaKIUU U CMEIICHUS] XUMUYECKOTO
paBHOBECHSI OT Pa3NUYHbIX (AKTOPOB C ILETbI0 ONPEAEICHUS ONTUMAJBHBIX YCIOBUHN
MPOTEKAHUS XUMUYECKUX MPOLIECCOB;

YCTaHABIIMBATh T€HETUUECKYIO CBSI3b MEX]Y KacCaMU HEOPraHUYECKUX U OPTaHUYECKUX
BEIIECTB JIsi 000CHOBAHUS MPUHLIUIUATBHON BO3MOXKHOCTU MOTYUYEHUS] HEOPTaHUUYECKUX
Y OPTaHMYECKUX COCTUHEHUN 3aJaHHOTO COCTaBa U CTPOCHUS;

nmoAOUpaTh pPEareHThl, YCJIOBHS M ONPEAENATh MPOAYKTHI pEaKIHii, MO3BOJSIOIMINX
peann3oBaTh J1a0OpAaTOpPHBIE KM MPOMBIIUICHHBIE CIOCOOBI TOMYYEHHUS BaKHEUIIMX
HEOPTraHWYECKUX U OPraHUYECKUX BELIECTB;

OTpEeIIATh XapakTep cpeibl B pe3yibTaTe TUAPOJIN3a HEOPTaHUYECKUX U OPraHMYECKUX



BEILIECTB U MPUBOJUTH MPUMEPHI THIPOJIN3a BEIIECTB B MMOBCEAHEBHON KU3HU YEJIOBEKA,
OMOJIOrMYecKX OOMEHHBIX MPOIECCaxX U MPOMBIIUICHHOCTH;

* TMPHUBOJUTH TPHUMEPHl OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMid B  MPHUPOJIE,
MPOU3BOJICTBEHHBIX MPOIECCaX U )KU3HEAEATEIbHOCTH OPTaHU3MOB;

* 000CHOBBIBATH MPAKTUYECKOE UCIOJIB30BaHNE HEOPTaHUYECKMX M OPTraHMYECKUX BELIECTB
U X PEaKIuil B IPOMBIIUICHHOCTH U OBITY;

* BBINOJHATH  XUMHUYECKMI  SKCIIEPUMEHT MO  PACIO3HABAHUIO U  TMOJYUYCHHIO
HEOPTaHWYECKUX M OPTaHUYECKUX BEIIECTB, OTHOCSIIMXCS K pPa3jIMYHbIM KJlaccam
COCIIMHEHUI, B COOTBETCTBHHM C TMpaBWIAMH M TMpHeMamMH Oe30MmacHoOil paboThl C
XUMHYECKHMH BEIIECTBAMH U JIAOOPATOPHBIM 000PYI0BAHUEM;

* TMPOBOJUTH pacueThl HA OCHOBE XUMHUYECKHX (OpMYyl U YpaBHEHUH peaxIuii:
HAXO0XJICHUE MOJICKYJISIPHOH (DOPMYyJIbl OPraHUYEeCKOTo BEIIECTBA IO €ro IJIOTHOCTH H
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WM IO MPOAYKTaM CrOpaHUS;
pacdeTsl MaccoBOUM JOIHM (Macchl) XUMHUYECKOTO COCIUHEHUS B CMECH; PacueThl MacChl
(o0Bbema, KOTUYECTBA BEIIECTBA) TPOIYKTOB PEAKIINH, €CIIH OJTHO U3

* BEIIECTB JaHO B M30BITKE (MMEET MPHUMECH); pacdyeThl MacCOBOW WM OOBEMHOW JOJIU
BBIXO/Ia TIPOAYKTA PEAKIIMH OT TEOPETHUYECKH BO3ZMOXKHOTO; pacyeThl TerioBoro 3 dexra
peaKkiuy; pacueTbl OObEMHBIX OTHOIICHHH Ta30B NMPH XUMUYECKUX PEAKIHIX; PACUCThI
Maccel (00beMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEaKIUU, €CIU OIHO W3 BEIIECTB
JTAaHO B BHJIC pacTBOpa C ONPEICICHHONH MAacCOBOW JIOJIEH PacCTBOPEHHOTO BEIECTBA;

* WCIIOJIB30BaTh METOJBl HAYYHOTO TIO3HAHWS: aHajW3, CHHTE3, MOJICIUPOBAHUE
XUMHUYECKHX TPOIECCOB U SIBJICHUM — IMPU PEUICHUH YIeOHO-UCCIIEeI0OBATEIbCKUX 3a1a4 110
U3YYCHHIO CBOMCTB, CIIOCOOOB IMOYYCHHSI M PACIIO3HABAHUS OPTAHUYCCKUX BEIICCTB;

* BIAACTh NpaBUJIAMH OE30MACHOTO OOpaleHHUS C €AKUMHU, TOPIOYMMHU U TOKCUYHBIMU
BEIIIECTBAMH, CPEJICTBAMH OBITOBOW XUMUH;

* OCYLIECTBJIATh MOUCK XMMHUYECKOM HH(OpManMM TO Ha3BaHUSAM, UICHTH(PHUKATOpaM,
CTPYKTYpPHBIM (pOpMyJiaM BEIIECTB;

* KpPUTHMYECKH  OIICHWBaTh W  HHTEPIPETUPOBATH  XUMHYECKYI0  HH(OpMAIIHIO,
COJIEpIKalIylocsl B COOOLIEHUSIX CpelCTB MaccoBod MHGopMaiuu, pecypcax MuTtepHera,
HAyYHO-TIONMYJISIPHBIX CTAThAX C TOYKH 3PEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B
LEeSIX BBISBICHUSI OMIMOOYHBIX CYXIACHHM W (opMUpOBaHUS COOCTBEHHOM MO3UIINU;

* YCTaHABJIMBATh B3aMMOCBS3M MEXAY (aKkTaMd W TCOPUCH, NMPUUYUHOW U CIICJICTBUEM
Ipy aHalM3e MPOOJIEMHBIX CUTyalluid W OOOCHOBAaHWU TPHHUMAEMBIX pEIICHUN Ha
OCHOBE XMMHUYCCKHUX 3HAHUH;

* TMPEACTaBIATh MYTH PEHICHUS TI00AIBHBIX MPOOJIEM, CTOSAIIUX IEPe]] YeTOBEYECTBOM,
U TIEPCICKTUBHBIX HAIPABJICHUN Pa3BUTHS XUMUYECKHUX TEXHOJIOTHA, B TOM YHCIIE
TEXHOJIOTHMH  COBPEMEHHBIX  MaTepHAIOB C  pa3IWYHOW  (DYHKIIMOHAIBHOCTBIO,
BO300OHOBJISIEMBIX HCTOYHUKOB CBIPBS, MEPEPAOOTKH W YTWIM3AIMH MPOMBIIUICHHBIX H
OBITOBBIX OTXO/OB.

BbINyCKHUK Ha YIJTy0JeHHOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUYHThCSI:

*  gopmynuposams yenvb UCCLEO008AHUS, BblOGUSAMb U NPOBEPAMb  IKCNEPUMEHMATLHO

2Unomesvl 0 XUMUYECKUX CBOUCMBAX 8eujecms HA OCHO8e UX COCMABA U CHMPOEHUs, UX
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CNOCOOHOCMU 8CMYNAMb 8 XUMUYECKUe Peakyuu, o0 xapakmepe u npoOyKmax pasiuiHbix
XUMUYECKUX PeaKyull,

*  CAMOCMOSIMENbHO  NIAHUPOBAMb U NPOBOOUMb  XUMUYECKUe IKCHePUMEHMbl  C
cobnooenuem npasunl  0e30nacHol  pabomvl ¢ gewecmeamu U  1AOOPAMOPHLIM
o0bopyoosanuem;

*  UHmMeEpNnpemMuposams OaHHble 0 COCMAse U CMpPOEeHUU 8elecms, NOYUeHHble ¢ NOMOUBIO
COBPEMEHHBIX PUUKO-XUMUUECKUX MEeMOO08;

*  ONnuUCLIBAMb COCMOSIHUE JNeKMPOHA 6 amome HA OCHOBE COBPEMEHHbIX KBAHMOBO-
MEXAHUYeCKUX HNpeoCmAasieHull O CMpPOeHUU amoma O01i O0OBACHEeHUs pe3)Ibmamos
CNEeKMPAaIbHO20 AHAU3A BEUWECTE,

*  Xapakmepuzo8amsv Poib  A30MOCOOEPHCAWUX — 2eMEPOYUKIUYECKUX COCOUHEHUU U
HYKJIEUHOBLIX KUCTIOM KAK BANCHEUUUX OUONOSUYECKU AKMUBHBIX 8EUeCmE,
NPOCHO3UPOBAML  BO3MOJICHOCHL NPOMEKAHUS  OKUCIUMENTbHO-  80CCIMAHOBUMETbHBIX
Peakyutl, 1excawjux 6 0CHO8e NPUPOOHBIX U NPOU3BOOCEEHHBIX NPOYECCO8.

CoaepxaHue TeM V‘IG6HOFO Kypca
Tema 1. Teopeanecmle OCHOBBI XMMHMU.

CoBpemeHHBbIE IIpecTaBiIeHus 0 cTpoeHnu atoma. M3oronsl. PaguoaktuBHocTs. IloHsaTHe 0
IIPEBPALLECHUN XUMHAYECKHUX DJIEMEHTOB. Y PaBHEHUS SACPHBIX peakuuil. /[BukeHue 31eKTpoHa B
atoMe. AtoMHas opourtans. KBaHTOBBIE Uncia: INIaBHOE, OpOUTAIbHOE, MATHUTHOE, CIIMHOBOE.
[TpyHIMIBI pacnpeneneHus dJIE€KTPOHOB 110 SJHEPTETUYECKUM YPOBHAM U IOLYPOBHSAM: IPHUHIIUII
[Taynu, npuHUMII MUHUMAaiIbHOM dSHepruu. IlociaenoBaTesNbHOCTH 3alOJHEHHSI IEKTPOHHBIX
obomnouek B atromax. [IpaBuno B. M. KneukoBckoro. Pacnipenenenue 35eKTpoHOB IO OpOUTATISM.
[TpaBuno XyHna. DeKTpOHHBIE U Tpaguueckue GopMyJIbl aTOMOB 3JIEMEHTOB MaJIbIX M OOJIBIINX
IIEPUOJIOB.

CpoiicTBa  XUMHYeCKHX  d1MeMeHTOB. Kiaccudukanus  XUMHYECKHX  SJIEMEHTOB.
Ilepronnuecknii 3aKOH U IEpUOAMUYECKas cUcTeMa XUMUuyeckux anneMeHToB 1. M. Menneneesa.
XapakTEepUCTUKA XUMUYECKUX CBOMCTB DJIEMEHTOB IJIaBHBIX IOATIPYII M IEPUOAUYHOCTH HX
W3MEHEHHUS B CBETE AJIEKTPOHHOIO CTPOEHHUS aTOMA.

Xumnueckas cBa3b. CTpoeHre MoseKyl. BaneHTHble 251eKTpoHbl. BanenTHocTh. BaneHTHbie
BO3MOKHOCTH aTOMOB. Buapl XuMHUecKkoil cBsizm aTomMoB. OOpa3oBaHHE KOBAJICHTHOM CBSI3H.
CBolicTBa KOBAJICHTHOU CBSI3U. MeTO BaJIeHTHBIX CBA3eH. IIpeackasanne reomeTpuu 4acTull U
TUNA TUOPWAM3AIMHM aTOMHBIX OpOHTAaNeil LEeHTPAJBbHOTO aToMa JUIl COCIWHEHHH S- U -
as1eMeHTOB cocTaBa ABx. Onpenenenue Tvna ruOpuanu3alui aTOMHBIX OpOUTaJIed LIEHTPaIbHOIO
aTomMa JJI 4yacTUll (MOJIEKYJl, HOHOB) C KpaTHbIMHU CBs3sIMH. [IpenckasaHue reoMerpuyeckoi
(bopMBI HaCTHI] C HETIOACIECHHBIMU MTapaMu IEKTPOHOB. [lomsapHOCTh CBsI3U. [IUMOIBHBIN MOMEHT
CBSI3M U JUIIOJIBHBII MOMEHT MOJIEKYJIBI, UX B3aUMOCBs3b. BotopoaHas cBs3b.

Knaccuduxanus HeopraHmdyeckux M OpraHudeckux BeecTB. KommuecTBo BelecTsa.
Moumnspuast macca. [locrossanass ABoranpo. MaccoBasi (0ObeMHasi, MOJIbHAsSI) JOJS DJIEMEHTA B
COCIMHEHUH, KOMIIOHEHTa B CMECH, NMPUMECH, BBIXOJA NPOAYKTA PEAKIHUH OT TEOPETUUYECKU
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BO3MOXkHOTro. ['a3o00pa3Hoe cocTosiHMe BeulecTBa. [a30Bble 3aKOHBI: 3aKOH OOBEMHBIX
OTHOIICHMM, 3aKOH ABOraJpo, OOBECIUHEHHBIM Ta30BBIA 3aKOH, ypaBHeHHEe MeHpaeneeBa-
Kianeiipona. Cpennsst moJisipHast Mmacca cMecu razoB. O0bemMHasi 1 MaccoBasi A0Jisi KOMIOHEHTOB
ra3oBOM CMeCH.

IIpakTHyeckas 4acTh:

Pemenue pacu€THbIX 3aay Ha BBIYMCIEHUE MACCOBBIX JIOJIEH 3JIEMEHTOB B COEAMHEHUH,
BBIBOJI ()OPMYJIbI IO MACCOBBIM JIOJIIM JIEMEHTOB B COEIUHEHHH.

Pemenue pacy€TrHbIX 3a7ay Ha BBIXOJ MPOJAYKTa pPEaKIUH, HA COCTAaB CMECEH, MPUMECH.
Pemenue tectoBbix 3ananuii EI'D -2024. Pemenue 3ananuii EI'D3-2024 ¢ pa3BepHyTbIM peLIEHUEM

Tema 2. Heoprannieckue BemecTBa

Knaccuduxanyst 1 HOMEHKIIaTypa HEOPraHUYECKUX COeTMHEHUH. XapaKTepHble XUMHUECKUE
CBOICTBA MPOCTBIX BEILECTB — METAJUIOB: IIEJIOYHBIX, IIETOYHO3EMEIbHBIX, MarHus,
AJIFOMUHHS; IEPEXOJHBIX METAJUIOB: MEJIH, IUHKA, XpOMa, JKelle3a. XapaKTepHbIE XUMHUECKUE
CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB: IIEIOYHBIX, HIEIOYHO3EMENIbHBIX, MarHus,
AJIFOMHHUS; IEPEXOJHBIX METAIUIOB: MEJIH, IMHKA, XpOMa, Kelle3a. XapaKTepHbIE XUMHUECKUE
CBOMCTBA OKCHJIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX. XapaKTepHble XUMUYECKHE CBOWCTBA
OCHOBaHUU M aM(POTEPHBIX THAPOKCUAOB. XapaKTepHbIE XHMHUYECKHE CBOMCTBA KUCIOT.
XapakTepHble XUMUYECKHUE CBOMCTBA COJNEN: CPEAHNX, KUCIBIX, OCHOBHBIX; KOMIIJIEKCHBIX (Ha
MpUMepe COSIUHEHUI aTIOMUHUS U IMHKA). B3auMOCBS3b pa3iMuHbBIX  KJIAcCOB
HEOPraHUYECKUX BELIECTB

IIpakTHueckas 4acTh:

Pemenue tectoBbix 3ananuii EI'D -2024. Pewenue 3ananuit E1'9-2024 ¢ pa3sepHyThIM
pelIeHneM

Tema 3. Opranuydeckue BeniecTBa

Knaccudpukanus v HOMEHKIATypa OpraHMYEeCKUX COEAMHEHUN. XapaKTepHble XUMHUYECKUE
CBOMCTBA apOMAaTUYECKHX YIJIEBOJIOPOJOB (OeH301a M TOMOJIOrOB O€H30J1a, CTHpOJa
XapaKTepHble XUMUYECKUE CBOMCTBA MPEAEIbHBIX OJHOATOMHBIX M MHOTO- aTOMHBIX CIIMPTOB,
denona XapakTepHble XHMHYECKHE CBOMCTBA ajbJeTH]IOB, KApOOHOBBIX KHCIOT, CIOMXHBIX
3¢upoB XapaKTepHblE XUMHUYECKHE CBOMCTBA a30TCOACPIKAIIMX OPTaHMYECKUX COEIUHEHHI:
aMUHOB M AaMHUHOKHUCIOT. BaxuHelmme crnocoObl TMOJNy4YEeHHS AaMHUHOB W aMHUHOKHCIIOT.
buonoruuecku BakHbIE BELIECTBA: JKUPHI, OCJIKHU, YIIeBOAbl (MOHO- Caxapuibl, AUCaXapHIbl,
nonucaxapuzbl). B3auMocBsi3b  OpraHMueckux coeAuHeHuil. Peakuuu, mNOATBEpKIAIOIINE
B3aMMOCBSI3b OPraHMYECKUX COEIMHEHUM PenieHue 3agad Ha yCTAHOBJICHHE MOJIEKYJSIPHOW U
CTPYKTYpHOH (hOopMYyJibl BEllleCTBA

[IpakTryeckas 4acTh:

Pemenne tectoBeIxX 3amanuii EI'D -2024. Pemntenue tectoBbIX 3aganuii EI'D -2024. Pemeunue
3ananuii EI'9-2024 ¢ pa3BepHyTbIM pelIEHUEM

Tema 4: Xumnueckasi peakuusi.
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DHepreTuka XHUMHUYECKHX IMpeBpamleHuid. OHTanpnus. TermnoBoll 3PGeKT XUMUYECKUX
peakiuil. DHIOTEPMHUYECKHME M 3K30TEPMUYECKHE XHMHUECKUE peakUuu. TepMoXumHuuecKue
ypaBHeHus. 3akoH ['ecca. Outponus. DHeprust [ 160ca. Bo3MOXHOCTh TPOTEKAHUS XUMUYECKHUX
pEaKIuu.

CKOpOCTh XMMUYECKUX PEAKLM. 3aBUCUMOCTh CKOPOCTH OT YCJIOBUM MPOTEKAHUS PEAKIUU.
3akoH aeiicTByromux Macc. Koncranta ckopoctu xumuueckoi peakuuu. [Ipasuino Bant- [N'odda.

HeoOpatumbie 1 oOpaTtuMble peakiuu. XUMUYECKOE PAaBHOBECHE U YCIOBUS €r0 CMEIICHHUS
(mpuniun Jle Illatense). Koncranta paBHoBecus. PaBHOBeCHbIE KOHIIEHTPALIUH.

IIpakTHyeckas 4acTh:

Pemenue pacy€THbIX 3a7a4 10 TEPMOXUMHUUYECKUM YPABHEHUSM.

Pemenne pacy€THbIX 3a7ja4 HA BBIYMCICHUE CKOPOCTU XMMUYECKOU PEaKIUU.

OxucnurenbHoO-BoccTaHOBUTENbHBIE — peakuuu  (OBP).  Ilpoueccsl  okucneHus u
BocctaHoByieHUsl. CoctaBiieHue ypaBHeHuil OBP: meron snexkTpoHHOro OamaHca M MeETOJ
MoJTypeakiuii  (MOHHO- 3JEKTpOHHBIM Meton). Knaccubpukammss OBP: mexmonexynspHebie,
BHYTPUMOJIEKYJISIPHbIE, AMCIPONOPLUUOHUPOBAHUS (CAMOOKHUCIIEHUS - CaMOBOCCTaHOBJICHMS).
BoccranoButenu u oxkucnurenu. Bnusaue Ha xapaktep OBP koHueHTpanuu BewiecTs, cpeibl
pacTBoOpa, CUIbI OKACIUTENS U BOCCTAHOBUTEIISA, TEMIIEPATYPBI.

[Tonatue 00 351EKTPOIHBIX NOTEHIMATIAX. DIEKTPOXUMUYECKUH s HAPSHKEHUH METaJlIOB.
["anpBaHMUECKHE 31EMEHTBI. Y CTPOICTBO rajlbBaHUYECKOTr0 31emMeHTa Jlannans - SxoOu.
DIIEKTPOIN3 BOJHBIX PACTBOPOB KUCIIOT, LIENOUYEH U COJIEH, pacIsIaBOB COJIEH U LIEJI0Yel. 3aKOH
®dapanes.

IIpakTHUeckas 4acTh:

Cocrasnenne ypaBHeruit OBP meTomoM 31eKTpoHHOTO OalaHca ¥ METOJIOM TOTyPEaKIIHil.
CocraBiieHHE€ ypaBHEHHMI SJEKTPOJIM3a, PEIICHHE PACUYETHBIX 3a/lad C HCHOJIb30BaHUEM
3akoHa Dapanes.
PacTtBopbI. Teopust snekTponuTHdyeckord  auccoruanuu. CrnocoObl  BBIpaKEHUS
KOHIICHTPAILIMK pacTBOpa. 3aBUCUMOCTb PACTBOPUMOCTHU OT TEMIIEPATYpPHI.
DIEKTPOIUTHL U HEANEKTPOJIUTHI. DIEKTPOIUTHUECKAs JUCCOIMAIMS B PACTBOpAaX U paciliaBax.
Ponb BoJbI B mpoliecce NeKTPOIUTHUECKON aucconuanuu. Crenenp quccouranuu. CUiabHbIEC U
cnabble snexktponutbl. KoHcranta nuccoumanuu. XUMHUYECKHE CBOMCTBA KHUCIOT, COJEd U
OCHOBAHUH B CBETE TEOPUH DIICKTPOJIUTUYECKON AUCCOLUAIUH.

HeoOpatumepiii rugponu3 OuHApHBIX coeAuHEHHH. OOpaTHUMbI THAPOIU3  COJEH.
HeobOpatumsiii coBMecTHbIN TUpoan3. CTeneHb MPOTOiIN3a U KHUCIOTHOCTh cpenbl. CMerieHue
paBHOBECHS IPOTOJIU3A (EHCTBHE TeMIIEPaTypPhl, KOHIIEHTPAIIUH, OJTHOUMEHHBIX HOHOB).
IIpakTHyeckas 4acTh:

CocraBnenne MOJEKYJISIPHBIX M HOHHBIX YPaBHEHHH, PEaKIuil THAPOIN3a COIeH, OMHAPHBIX
COEJJMHEHUH, OPraHN4YECKHUX BEIIECTB.

Pemenue tecroBeix 3amanuii EI'D -2024. Pewenue 3ananuit EI'D-2024 ¢ pa3BepHyThIM
peleHneM

DopMBI Opra"gusannu y4eOHbBIX 3aHITH
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1. Ypok OTKpBITUI HOBBIX 3HAHUI: MPOOJIEMHBIN YpOK, Oecesa, MylIbTUMEINA-YPOK, UTPa, YPOKH
CMEILaHHOIO THIIA.

2. Ypok pedrexcuu: NpakTUKyM, KOMOMHUPOBAHHBIH YPOK.

3. Ypok 0O1IeMeTo10JIOTHYECKOH HANpPaBIEHHOCTH (cHUCTEeMaTH3allMM 3HAHWM): KOHKYpC,
AKCKYpCHs, YPOK-UTpa

4. VYPpoK pa3BHBAIOIIEr0 KOHTPOJIS: MUCbMEHHBIE paOOTHI, YCTHBIE OMPOCHI, TBOPYECKUIN OTUET,
3alUTa IPOEKTOB, TECTUPOBAHUE.

OcHOBHbBIE BU/Ibl YIEOHOU AESITEIBHOCTH

CO CJIOBECHOHU (3HAKOBOU) OCHOBOM:

1. Cnymanue oObSICHEHUN YUUTEIIA.

Crnyumanue ¥ aHaJlu3 BBICTYIUIEHUN CBOMX TOBapHILEH.
CamocrosarenbHas paboTa ¢ y4eOHUKOM.

Pabota ¢ Hay4HO-TIOMTYJIAPHOMN JTUTEPATypPOH.
Hanmcanne pedeparoB u 10ki1agoB.

AR

CI/ICTCMaTI/ISaHI/Iﬂ yqe6H0ro Marcpuajia.
Ha OCHOBE BOCHPUSTHUS DJIEMEHTOB ACHCTBUTCILHOCTH:

1. HaGmronenwue 3a IeMOHCTpAIUSMU YUUTEIS.
2. IlpocmoTp yueOHBIX (PUITBEMOB.
3. O0ObsicHeHHE HAOIIOMAEMBIX SIBJICHUMN.
4. VzyueHue ycTpoiicTBa MpUOOPOB 1O MOJEISIM U YepTEkKaM.
5. AHanu3 TpoOJIEeMHBIX CUTYaIUH.
C IPaKTU4YeCKOU (OIBITHONM) OCHOBOM:

1. Pemenue skcriepuMeHTaIbHBIX 33]1au.

Pabora ¢ pa3naTouHbIM MaTepUaIoOM.

CO6op u knaccuduKanus KOJJIEKIIMOHHOTO MaTepuara.
Brinmonnenue GppoHTaIbHBIX Ta00OPAaTOPHBIX padoT.

Brimonmnenue paboT npakTukyma.

COopka nmpubOpOB U3 TOTOBBIX JETaNeH U KOHCTPYKIIUH.
BrlsiBnenue u ycTpaHeHre HEUCTIPaBHOCTEN B TpuOopax.
[TocTpoeHue TUMOTE3bl HA OCHOBE aHAIHM3a UMEIONIUXCS TaHHBIX.
. [IpoBenenue uccnenoBaTeabCKOro SKCIIEPUMEHTA.

SO 0N oY AW N

0. MonenupoBaHue U KOHCTPYUPOBAHUE.

TEMATHUYECKOE INTAHUPOBAHUE

Tema kypca KosmnuecTBO 4acoB
TeopeTnueckue OCHOBBI XUMUHU. 5

Heoprannueckue BemiecTsa 8

Opranuueckue BenecTna 9

XuMuYecKas peakius 12

Hroro 34
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KAJIEHIAPHO-TEMATHUYECKOE INTAHUPOBAHUNE

15

Ne
/o

HasBanwue pasnena, TemMa ypoka

Jara

IUIaH daxr

Koppexuus

Tema 1. TeopeTuyeckre OCHOBbI XMMHUH (5 4acoB)

CoBpeMeHHbIE MPEACTABICHUSI O CTPOCHUU
aToma. DJEKTPOHHBIE KOH(UTYPAIIUTU aTOMOB.
KBanTosble uncia. Pemenue 3aganuii yactu A

(3amanue 1).

06.09

HepI/IOI[I/I‘IeCKI/Iﬁ 3dKOH U ICPUOJHNYICCKAA

cucTeMa XMMHYECKUX 3iemMeHToB JI. 1.

Meneneena. 33KOHOMepHOCTI/I HU3MCHCHUA

XUMHUYECKUX CBOMCTB DJIEMEHTOB U UX
COCIMHEHUH TI0 MEePUOJIaM U TPYTITaM.
Pemenue 3amanmii yactu A (3aganue 2).

13.09

DIEeKTPOOTpULIATENBHOCTh. CTEIEeHb
OKHUCIICHUS U BAJICHTHOCTh XUMHUECKUX
aIIeMeHTOB. Penienue 3ananuit yactu A
(3amanme 3).

20.09

XuMudeckas CBSI3b. BUIBI XUMHUYECKHUX
CBsI3€H: KOBAJICHTHAsI, MOHHA,
MeTanandeckas cBs3u. Bemecrsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJIIPHOTO

27.09
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cTpoeHus. Tun KpuCTauIM4ecKOu pereTKy.
Pemenue 3amanmii yactu A (3aganue 4).

[TpuurHBI MHOTOOOpa3us BEIICCTB: H30MEPHS,
TOMOJIOTHS, AJUIOTPOIINS, H30TOHS. Pemenue
3ajanuil yactu A (3aganus 4,11).

04.10

Tema 2. Heoprannueckue Bemecrna (8 yacon)

Knaccudukamnus m HOMEHKIIaTypa
HEOPraHMYECKUX COCTMHCHMM. PereHue
3aJaHui yactu A (3aganue 5).

11.10

XapakTepHble XUMUYECKHE CBOMCTBA
IIPOCTBIX BEIIECTB — METAJUIOB: IIEJIOYHBIX,
IEJIOYHO3EMEIIBHBIX, MarHus, alFOMUHHS;
IIEPEXOAHBIX METAJLIOB: MEAM, IUHKA, XPOMA,
xKeesa.

18.10

XapaKTeprIe XUMHYECKHE CBOMCTBA IMPOCTHIX
BCIICCTB — MCTAJIJIOB: IIICJIOYHBbIX,
HIéJ'IO‘IHO3eMeJ'IBHI>IX, Maraus, alJroOMUHUA,
NepCXOAHBIX METAJUIOB: MC/IH, [IMHKA, XpOMa,
KEJIC3a.

25.10

XapakTepHble XUMUYECKHE CBOIMCTBA
OKCHJIOB: OCHOBHBIX, aM(OTEPHBIX,
KHACJIOTHBIX. XapaKTepHbIE XUMUYECKHE
CBOWCTBa OCHOBaHUHN U aM(OTEPHBIX
THJIPOKCHUIOB.

08.11
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10.

XapakTepHble XHMHWYECKHE CBOMCTBA
KHUCJIOT. XapaKTEepHbIE XUMUYECKUE
CBOICTBA COJICH: CPEOHUX, KUCIBIX,
OCHOBHBIX; KOMIIJIEKCHBIX (Ha IpUMeEpe
COEIMHEHUH AJIIOMUHUS U IIUHKA).

15.11

11.

Pemenue TecToBBIX 3amanuii 6,7,8 yactu A

22.11

12.

B3auMoCBsI3bpa3IuyHbBIX  KJIacCOB
HEOpraHUYECKuX BellecTB. Pemenue
TECTOBBIX 3aJaHui 9 yactu A.

29.11

13.

Pemenue TectoBbIx 3amanuii 31 yactu B.

06.12

Tema 3. Oprannueckue BemecTna (9 yacos)

14.

Knaccudukanus 1 HoMEHKIIaTypa
OpraHNYECKHUX COeNUHEHUM. Pemenne
3ajaHuii yactu A (3aganue 10).

13.12

15.

XapakTepHble XUMHUYECKUE CBOMCTBA
apOMaTUYECKUX YTJIEBOJOPOIOB (OeH301a U
rOMOJIOTOB OeH301a, cTuposia) Pemenne
TECTOBBIX 3ajannii 12,14 gactu A.

20.12

16.

XapakTepHble XUMUYECKHE CBOMCTBA
IIPEIEIbHBIX OJHOATOMHBIX U MHOIO-
aTOMHBIX CIIUPTOB, (eHona Pemenue
TECTOBBIX 3a7aHui 12,15 gactu A.

10.01

17.

XapaKTeprIe XMMHYECKHE CBOMCTBA
aJIbACTHU OB, Kap6OHOBLIX KHCIIOT, CJIOZKHBIX

17.01
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a¢upoB Pemenue TectoBbix 3amanmii 12,15
yacTtu A.

18.

XapakTepHble XUMHUYECKUE CBOMCTBA
a30TCOAEPIKAIIUX OPraHUYECKUX CO-
€IUHEHNN: aMUHOB ¥ aMHUHOKHUCIIOT.

Baxneitmme cmocoObl MOyYeHUs: aMUHOB U
aMHHOKHUCJIIOT. Pemenne TecToBbIX 3amaHuil 13

qgacT A.

24.01

19.

buonoruuecku BaKHbI€ BEUIECTBA: KHUPHI,
OeJIKH, YIIIeBOIbl (MOHO- CaXapu/ibl,
qucaxapuiibl, nosucaxapujsl). Pemienue
TECTOBBIX 3amanuil 13 yactu A.

31.01

20.

B3anmMoCBs3b OpraHnyecKux COCTMHEHUM.
Pemenne 3aganuii yactu A (3amanue 16).

07.02

21.

Peakrum, moaTBepKaatONINe B3aUMOCBS3h
OpraHNYEeCKUX CoequHEHN. Pemenne
3ajanuil yactu B (3aganue 32).

14.02

22.

Pemenue 3anay Ha yCTaHOBIIEHUE
MOJIEKYJIIPHON M CTPYKTYPHOU (hopMyIIbI
BelllecTBa. Pemenne 3aganumii 33 yactu B.

21.02

Tema 4. Xumuueckas peakuus (12 yacos)

23.

Knaccudukamms XuMuaecknx peaxiuii B

HeOpFaHH‘IeCKOﬁ n HeOpFaHH‘IeCKOﬁ XUMMHU.

Pemenue 3aganuii vactu A (17 3amanue).

28.102
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24.

CKOpOCTh XUMHUYECKUX PEAKIIHIA.
3aBHCUMOCTb CKOPOCTH OT YCIIOBHH
NpoTeKaHusl peakiuu. Perenne 3anannii
yactu A(18 3amanue).

07.03

25.

OOGpaTtuMble 1 HEOOpPATUMBIE PEAKIIUH.
XHUMHYECKOE PAaBHOBECHE U YCIIOBHS €TO
cMmemnenus (npunuui Jle- Harense).Pemenne
3ajaHuil vactu A (3aganue 22,23).

14.03

26.

TennoBoit 3P hHeKT XUMHUIECKUX PEAKIIUM.
TepMOXUMHYECKUE YPABHEHUS PEAKLIUH.
Pemienune pacu€THbIX 3a1a4 110
TEPMOXMMHUYECKUM ypPaBHEHUAM. Penienue
3aaHuil yactu A (3amganue 27).

21.03

27.

BrlunciieHnst Macchl MPOAYyKTa PEakiliu, CIIn
Macca UCXOAHOTO BEIIECTBA, COJIEPIKHUT
ONPEAEIEHHYIO OO0 TpuMeceil. Pemenue
3ajaHuil yactu A (3aganue 28).

04.04

28.

Brrunciiennst Macchl mpoAyKTa peakiiuu, €CIIH
OJTHO U3 UCXOIHBIX BEIIECTB JaHO B U30BITKE.
Pemenne 3aganuii yactu A (3amanue 28).

11.04

29.

OKXUCIINTEIIFHO-BOCCTAHOBHUTEIILHEIE pCaKknuuru.

[Tporecchl OKMCIICHUS U BOCCTAHOBIICHUS.
Pemenne 3ananuii yactu AB (3aganue 19,29).

18.04

30.

DIIEKTPOIN3 BOJHBIX PACTBOPOB KHUCIIOT,
LIEJI0YEN U COJIEU, PACIIIIABOB COJIEH U

25.04
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uiesnoyeit. 3akoH @apajes. Pemenue 3anannii
yactu A (3amanue 20).

31.

PactBopsl. Pacu€Tel ¢ ncnonb3oBaHuemM
IOHATUN «PACTBOPUMOCTHY,

«MaccoBasi 1015l BEILIECTBA B paCTBOPE».
Pemenne 3amanuii yactu A (3amanue 26, 34).

03.05

32.

DnekTponauTudeckas nuccounanusi. CuibHbIe
U cabble AIeKTPOJIUTHI. Peakiiuu noHHOTO

obmeHa. Pemenue 3ananmii yactu A (3agaHue
24).

10.05

33.

I'unponus coneii. Cpefa BOJHBIX PaCTBOPOB:
KHcCIas, HelTpanbpHas, 1menoyHas. Pemenue
3amanuii yactu A (3aganue 21).

16.05

34.

OO011re Hay4YHble TPUHIUITBI XUMUYECKOTO
IIPOU3BOJACTBA. XUMHUYECKOE 3arpsi3HEHUE
OKPYKaIOIIEH CPEABI U €TI0 MOCIEICTBUA.

23.05
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