MHUHUCTEPCTBO NPOCBEIEHUA POCCUHCKOMN ®EJIEPALIUA
MunuctepcTBo o0pa3zoBanus u ciopta Pecniyonuku Kapenus

VYITPABJIEHUE OBPA3OBAHUA AJIMUHUCTPALIU ITIETPO3ABOACKOI'O
I'OPOLACKOI'O OKPYTA

MOY "Jlurent Nel"

YTBEPXJIEHO
[Ipuka3 Nel192-och 28.08.2024
nupextop MOV «Jluneit Nely»

I'ynenxo A.B.

PABOYASA ITPOI'PAMMA

OnektuBHOro kypca «llogroroska k EI'D nmo xumun»
st 11 (ecTecTBEHHO-HAy4YHOTO) Kilacca

CocTaBHUTEIb:

Bopo6resa M. H.

[TeTrpo3aBoack
2024



HHOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma cocTaBieHa B COOTBETCTBUU ¢ TPEOOBAHUSIMHU:

v' ®I'OC 0CHOBHOTO 00IIEro 00pa3oOBaHK;

V' ®enepanbHOro nepeyns yueOHMKOB, JONYLIEHHBIX MUHIpOCBemeHueM PO

V' TlosoxeHust 0 TIOPSIIKE pa3paboTKu paboUyrX MPOrpaMM
[IporpamMma 31eKTUBHOTO Kypca IpeiHa3HaueHa 1 yyamuxcs 11 kiacca u paccuntaHa Ha
34 wyaca. CoxepkaHMe Kypca COOTBETCTBYET HOPMAaTUBHBIM JokyMeHTamM EID wu
COOTHECEHO C TPeOOBAaHUSMHU IOCYAAPCTBEHHOTO CTaHAApTa K IOJTOTOBKE BBITYCKHHUKOB
cpenHei (MOJTHOM) IIKOJIBI. DJIEKTUBHBIN KypC MO3BOJUT BOCHOJHUTH MPOOEIbl B 3HAHUSIX
yyaluxcs M HauyaTh LEJIECHANPaBICHHYIO0 MOATOTOBKY K CJaye UTOTOBOrO 3K3aMeHa IO
XUMUH.

Br16op TeM, u3ydaembIX B paMKax JaHHOTO JIEKTUBHOIO Kypca, CBSI3aH C BETYLIUMU

pazzeniaMy IIKOJBHOTO Kypca XWMHHU, MPEJCTABIEHHBIMH B KOHTPOJbHO-U3MEPUTEIBHBIX
Matepuanax ais nposenenust EI'D. Coneprxarinecs B Kypce pacdeTHbIE 331a4U pa3IMYHOIO
YPOBHS CJIOKHOCTH (0a30BOT0, MOBBIIICHHOTO W BBICOKOTO) HE BBIJCICHBI B OTACIbHBIN
paszfen,a BKJIIOUEHBl B KOHTPOJIbHbIE U3MEPHUTENbHBIE MaTePHaIbl COOTBETCTBYIOIIUX TEM.
[Ipy n3ydyeHuH >JI€KTUBHOTO Kypca PEKOMEHAyeTcs oOpaTUTh 0co00€ BHHUMaHHE Ha Te
JJIEMEHTBl COJIEpPKAHUS, YCBOCHHE KOTOPBIX, KakK IIOKa3bIBAlOT pe3ynapTaTel EID,
TPaJMLIMOHHO BBI3BIBAET 3aTpyAHEHMs] y ydamuxca. K WX 4HMcIy OTHOCSTCS TMOHSTHUS:
«CKOPOCTh XUMUYECKUX PEAKIIUI»,
«XUMHYECKOE pPaBHOBECHE», «TUAPOJIU3 COJEH», «OKUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE
peaKuumy, «3IEKTPOJIU3», «XUMHUYECKHE CBOMCTBA M CIOCOOBI MOJY4YEHHS] OCHOBHBIX
KJIACCOB HEOPraHMYECKMX W OPraHMYeCKHX BEIIECTB», «TEHETHYECKas CBSI3b MEXIY
KJlJacCaMH HEOPraHMYeCKMX U OpraHHuYecKux BemiecTB». OmpeneneHHble TPYIHOCTU
BO3HUKAIOT Yy IIKOJBHUKOB TAaK)KE MPHU PELICHUH PAacueTHBIX 3a/a4, 0COOEHHO BBICOKOIO
YPOBHS CJIOXKHOCTH.

Uenb Kypca:
1. IToaroroBka ydamuxcs k caade EI'D no xumum.
2. ®opmupoBaHre 0a30BBIX YMEHUN, HEOOXOIUMBIX TSI TTPOIOJDKEHUSI 00pa30BaHUS
1 Ipo(hecCUOHANBHOM e TEIbHOCTH.

3a4a4m Kypca:

1. HOBTOpI/ITI), CUCTCMATU3UPOBATh H 0606H_II/ITB OCHOBHBEBIE TCOPETUYCCKUEC
BOIIPOCHI KypCa XUMHUHU.

2. Pa3Buthp YMEHHUA BBIACIIATH I'VIaBHOC, YCTAHABJIMBATH IPUYUHHO-CIICACTBCHHBIC
CBA3H,B3aMMMOCBA3M COCTaBa, CTPOCHUSA U CBOUCTB BCIIICCTB.

3. C(I)OpMI/IpOBaTb YMCHUSA NIPAKTHUYCCKU NPUMCHATD IMOJIYYCHHBIC 3HAHUA.

4. CdopmupoBath ymMmeHUsl paboTaTh C Pa3IMYHBIMU TUIIAMU TECTOBBIX 3aJJaHHM,
3aIlI0JIHATH 6J'IaHKI/I OTBCTOB, INIAHUPOBATb BPEM:I pa60TLI HaJl pas3/]IM4YHbIMHA 4aCTsAMHU
JK3aMCHaA.



IIpu u3ydyeHHH 3JIEKTHBHOIO Kypca
Y4eHuk HayuuTcs:
e BBIIBIATH B3aUMOCBS3H MOHATHI, UCIOIB30BATh BAKHEHIIINE XUMUYECKHUE MOHATHUS U OOBSICHEHUS
OTAEIBHBIX (PAKTOB U SIBICHHA.
e [IporHo3upoBarh pPEaKIMOHHYIO CIIOCOOHOCTh OPraHMYECKUX U HEOPTaHWYECKHX BEIECTB.
e PaccraBnsaTh kK03 (HULIHUEHTH B OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKLIUAX C YUaCTUEM
OpPraHUYeCKHUX U HEOPraHUYECKUX BEUIECTB METOIOM AJIEKTPOHHOTO OasaHca.
e  OcylecTBIATh LENOYKH NPEBPAILEHUI C yIaCTUEM XUMHUUYECKUX COEIUHEHUMN.
e JlesaTh BEIYMCIICHUS 10 XMMUYECKAM YPABHEHUSM C y4aCTUEM OPraHMYECKUX U HEOPTAHUYECKUX
BEILIECTB C MCIOJIb30BAHUEM PA3JINYHBIX NIEMEHTOB CJIOKHOCTH

Yuyenuk MOJIYYHUT BO3MOKHOCTD HAYYUTLCHA:

e XapakTepu30oBaTb OPraHUYECKHE W HEOPTraHWYECKUE BEIIECTBA M0 COCTABY, CTPOCHUIO U CBOWCTBAM,
YCTaHaBJIUBATh IPUYNHHO-CIIEICTBEHHBIE CBSI3U MEXY JAHHBIMHU XapaKTEPUCTUKAMH BEIECTBA.

e (CocTaBiATh YpaBHEHUs pEaKLIMH 4depe3 MOJEKYJISIPHYI0O M CTPYKTYpHYIO (POopMynay OpraHMYecKoro
BEILIECTBA COOTBETCTBYIOLIUX [TOCIIEN0BATEIILHOCTH IPEBPALLEHUI OPTraHUYECKHUX BEIIECTB PA3ITUYHBIX
KJIaCCOB.

e lcnonb3oBaTh NpUOOpPETEHHBIE KIIOYEBBIE KOMIIETEHIIMM TPU BBINOJHEHUH MPOEKTOB M Y4eOHO-
UCCIIEI0BATENILCKUX 3a/]a4 110 U3YYEHUIO CBOMCTB, CIIOCOOOB MOJYYEHUSI U PACIIO3HABAHMS BELIECTB.

e (OOBEKTUBHO OLIEHWBATh MH(GOPMAIUIO O BEIIECTBAX M XUMUYECKHUX MTPOIIeccax.

e Oco3HaBaTh 3HAYEHUE TEOPETUYECKUX 3HAHUM 110 XUMUH JJIS IPAKTHYECKOU IEATEIbHOCTH YEJIOBEKA.

e Pemate 3amaum pasHOrO ypOBHS CJIOKHOCTH.

Pe3yabTaTrhl 0cBOeHUSA padoyeil MpPOrpaMMbl 3JIEKTHBHOIO Kypca XHUMHUM

[IpenMeTHbIEC pe3yabTaThl OCBOCHUS Kypca OTPaXKaroT:

BJIaJICHHE CUCTEMOM XMMUYECKUX 3HAHUHM, KOTOpasi BKJIIOYAET: OCHOBOIOJAraoINe MOHATHS — XUMUYECKUI
3JIEMEHT, aTOM, SIPO aTOMa, U30TOIIbL, AEKTPOHHAsE 000J104Ka aTOMa, S-, p-, d-aTOMHbIE OpOUTAIH, OCHOBHOE
U BO30YXKAEHHOE COCTOSHMS aToMa, T'MOpuAM3aLus aTOMHBIX OpOMTajei, MOH, MOJIEKYJa, BaJEHTHOCTb,
3JIEKTPOOTPHUIIATEIBHOCTb, CTEIIEHb OKUCIICHUS, XUMUUECKasi CBA3b (KOBAJCHTHAs, MOHHAs, METaJlJIMYecKas,
BOJIOPO/IHAs), KPUCTAJUIMYECKAs peIIETKA, XUMHUUECKasi peaklus, pacTBOP, HIEKTPOJUTHI, HEIEKTPOJIUTHI,
NIEKTPOJIMTUYECKAs JIUCCOLMALMs, CTeNeHb JMCCOLMAllMM, BOJOPOAHBIM IOKa3aresb, OKHCIUTENb,
BOCCTAHOBMTEINb, TEIUIOBOH 3((EeKT XMMHUYECKOH peakiMH, CKOPOCTb XUMHUYECKOM peakluu, XUMHUYECKOe
paBHOBECHE; TEOPUHU M 3aKOHBI; 3aKOHOMEPHOCTH, CHUMBOJMYECKUH SI3bIK XUMHUM;  YCTaHaBIUBATb
B3aMMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIME MOHATUS NMPU ONMMCAHUM HEOPraHMYECKHX M OPraHUYECKUX
BEIIECTB U UX MPEBPAIICHUH;

c(OPMHUPOBAHHOCTh YMEHUS UCTOJIb30BATh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBICHUS (POPMYJI BEIIECTB
U ypaBHEHUH XMMUYECKUX peakiuil, cuctemarnuyeckyro HomeHkaarypy (IUPAC) u TpuBnanbHble Ha3BaHUS
OTJIEJIbHBIX BEIECTB;

C(OPMHUPOBAHHOCTh YMEHHSI OOBSICHATh 3aBUCUMOCTb CBOMCTB BEIIECTB OT BUAa XUMUYECKOH CBSI3H U
THUNA KPUCTAIMYECKOW peméTkd, OOMEHHbIH M JOHOPHO-AaKUENTOPHBIM MEXaHHW3Mbl 00pa30BaHUS
KOBAJICHTHOU CBSI3U;

c(OPMHUPOBAHHOCTh YMEHUI: KIacCU(PHUIIMPOBATh: HEOPTaHUUECKUE U OPraHUYeCKUe BEIIeCTBAa MO UX
COCTaBY, XMMHUYECKHE pEaKUUU IO Pa3IUYHbIM IPU3HAKaM (YUCIIy U COCTaBy pEarupyrollMX BEILECTB,
TemIoBOMYy 3((eKkTy peakuuu, HW3MEHEHHMIO CTENeHeW OKHUCIECHHs DJIEMEHTOB, O0OpaTHMOCTH, YYacTHUIO
KaTaJln3aTopa U APYTrue); CaMOCTOSTEIbHO BEIOUPATh OCHOBAHUS U KPUTEPUH JUTS KJIacCU(UKAITUH U3yYaeMbIX
BEILECTB U XUMHUYECKUX PEAKIUN;



chOpPMHUPOBAHHOCTh YMEHHUS PACKpBIBATh CMBICH mepuoandeckoro 3akonHa JI. M. MenneneeBa wu
JEMOHCTPUPOBATH €TO0 CHCTEMATU3UPYIONIYI0, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKIINU;

c(hOpPMHUPOBAHHOCTh YMEHUH: XapaKTEepPH30BaTh AEKTPOHHOE CTPOCHHE aTOMOB M MOHOB XUMHUYECKHX
3JIEMEHTOB IEPBOro—4eTBEPTOTO NepuooB [lepuoauueckoit cucremsl [I. M. MenneneeBa, uCnosnab3ys HOHATHS
«OHEPTeTHYECKUE YPOBHU», «IHEPTETHUECKHE IMOJYPOBHU», «S-, P-, d-aTOMHBIE OpOUTAIN», «OCHOBHOE U
BO30Y)KICHHOE DSHEPreTHYECKHE COCTOSIHHUS aToMay; OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB
XUMHUYECKUX DJIEMEHTOB M HMX COEOUWHEHHMI Mo nepuoaam u rpynmam llepmoamueckoir cucremsr . U.
MenneneeBa, BaJIeHTHbIE BOBMOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHHUSI UX 3JIEKTPOHHBIX 000JIOUEK;

c(OPMHUPOBAHHOCTh YMEHHI: XapaKTepHU30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIICCTB
pa3IMYHBIX KJIACCOB, IMOJTBEPKAATH CYIIECTBOBAHUE TI'E€HETHYECKOW CBSI3M MEXKJy HEOPraHWYECKHUMU U
OPraHM4YEeCKUMH BEIIECTBAMH C MIOMOIIBIO YPABHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIN;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATH CYIIHOCTH: OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIX pEaKIIUM

IIOCPE/ICTBOM COCTAaBJIEHUSI DJIEKTPOHHOIO OanaHca O3THX peaklUi; peakuuid HOHHOrO OOMEHa IyTEéM
COCTaBJICHUS UX IOJHBIX U COKPAILEHHBIX MOHHBIX YPABHEHUN; PEaKIIU THPOIIN3a;

C(bOpMI/IpOBaHHOCTI) YMCHHA BBIABJIATH B3aMMOCBA3b XHMHWYCCKHUX 3HAHUM C TIOHATHSAMHA WU
MNpEACTAaBJICHUAMU JPYTUX CCTCCTBCHHO-HAYYHBLIX IMPECAMCETOB JId 0oJiee OCO3HAHHOIO IIOHWMAaHMS
MaTCpHUAJIBHOTO €IUHCTBA MHPA,

c(hOpMUPOBAHHOCTh YMEHHsI TPOBOJUTH PACUETHI: C WCIOJb30BAHUEM TMOHSATUUA «MaccoBasi JOJS
BEIIIECTBA B PacTBOpPE» U «MOJISIpHAs KOHILIEHTpALMs»; MAacChl BellecTBa WM 00bEMa raza Mo M3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM 00BEMY OJIHOTO M3 YYaCTBYIOUIUX B PEAKIIUU BEIIECTB; TEIIOBOro 3 dexTa

peakiuu; 3HA4YeHUs BOJOPOJJHOTO TOKa3aTessi PacTBOPOB KHUCIOT W MIENOYEH C HM3BECTHOM CTEMEHBIO
JUCCOITMAITNN; MacChl (00BEMA, KOTMYECTBA BEIIECTBA) MIPOIYKTA PEAKIIUU, €CIIA OJHO M3 UCXOIHBIX BEIIECTB
JTAaHO B BUJIC PACTBOPA C OMPEACIEHHON MaCCOBOM JI0JI€H paCTBOPEHHOTO BEIECTBA MIIH IAHO B M30BITKE (MMEET
MIPUMECH ); JOJIM BBIXOJa TIPOYKTa PEaKIi; 0ObEMHBIX OTHOIIICHHH Ira30B.

IInanupyeMble BocnuTaTeabHbIE pPe3yJIbTAThI
[Inanupyemble pe3ynbTaThl BOCIUTAHHUS HAlEIEHbl HAa MEPCIEKTUBY Pa3BUTUS U
CTaHOBJIEHUS JIMYHOCTH OOydaromierocs. Pe3ynpTaThl JOCTHKEHUS LENU, PEHICHHs 3a]ad
BOCITUTAHUS IaHbI B (DOpMeE LIEJIEBBIX OPHEHTHUPOB.

HanpasJienust

XapakTepucTUKH (IIOKA3aTeJIN)

I'paxxnanckoe

OcCo3HaHHO BBIPAXKAIOUIMH CBOIO POCCHUICKYIO TPaXIAHCKYI0 HICHTHYHOCTH B
HNOJMKYJBTYPHOM ¥ MHOTOKOH()ECCHOHAIBHOM  POCCHICKOM  OOIIecTBe,
COBPEMEHHOM MHPOBOM COOOIIIECTBE.

OCO3HaHHO U [JEATEIbHO BBIPAKAIOIIMN HENpHUATHE 00N TUCKPUMUHALMU B
oO0IIeCTBE MO COIMAJIBbHBIM, HAIIMOHAIBHBIM, PACOBBIM, PEIMIHO3HBIM MPU3HAKAM,
IPOSIBICHUH  DKCTPEMHU3Ma, TEeppopU3Ma, KOPPYIIHH, aAHTUTOCYIapCTBEHHOU
JeATeLHOCTH.

OOnanaromuii  ONBITOM TPaKIAHCKOM COLMAIBHO 3HAYUMOW  JIEATENIbHOCTH
(IIKOJIBHOM CaMOYIpaBJIEeHUH, J0OPOBOJILYECTBE, HKOJIOTHYECKHUX,
IPUPOJOOXPAHHBIX, BOGHHO-NIATPHOTHUYECKUX U Ap. OObETUHEHUSAX, aKLHUAX,
IpOrpamMMax).

[TatpuoTnueckoe

Belpakaromuii  CBOIO  3THOKYJIBTYPHYHO HIEHTHYHOCTb, JEMOHCTPHUPYIOLIUI
IPUBEP/KEHHOCTh K POJHOM KyJIbType Ha OCHOBE JIOOBM K CBOEMY HApOJly, 3HAHHS
€ro UCTOPHUH U KYJIBTYPHI.

[IposiBnstomuii yBaK€HHE K COOTEUECTBEHHUKAM, IPOKUBAIOLIMM 32 PYyOekoM,
MOAJIEPKUBAIOIIMI ~ MX 1paBa, 3allUTy MX HHTEPECOB B  COXPAHEHUM
00111epOCCUIICKON KYJIbTYPHON MICHTUYHOCTH.




JlyXoBHO- [IposiBiArOIIM ~ IPUBEPKEHHOCTh  TPAJULUOHHBIM  JyXOBHO-HPABCTBEHHBIM

HPaBCTBEHHOE LEHHOCTSM, KylnbType HaponoB Poccunm (C  y4eToM MHMPOBO33pEHUYECKOrO,
HaIMOHAJIBHOTO, PEIUTHO3HOTO CaMOOIpeACIICHHS CEMbH, JIMYHOTO
CaMOOIIPENICTIEHMUS).

JleCcTByIOIMIT M OLEHUBAIOIIMM CBOE IIOBEACHHME U IIOCTYIKH, IOBEACHUE H
INOCTYIIKM JPYrUX JIIOJEH C IO3MIUH TPAAULMOHHBIX POCCUMCKHX JIYXOBHO-
HPaBCTBEHHBIX, COLMOKYJIBTYPHBIX LIEHHOCTEM M HOPM C YYE€TOM OCO3HaHWS
IIOCJIEICTBUM MOCTYIIKOB.

Co3Haomuii ¥ JEATENIbHO  BBIPAXKAIOIIUKA TOHMMAaHHWE IIEHHOCTH  KaXKJOM

YeJI0BEYECKOM JMYHOCTH, CBOOOIbI MHUPOBO33PEHYECKOTO BbIOODA,
CaMOOIIPCACIICHUA, OTHOUICHUA K PCIUTUU U peJ’II/IFI/IO3HOI>'I MMPUHAJICIKHOCTH
9eJI0BEKa.

OcreTnueckoe 3HAOMUI 1 yBaXaIOUMHA XyJOXKECTBEHHOE TBOPYECTBO CBOETO HApOAad, JIPYrHX

HApOJI0B, MOHUMAIOIINI €r0 3HAaY€HUE B KYJIbTYpE.

Kputnueckn  oneHuBaromuii ©W  JEATEIBHO  NPOSBISIONIMNA  [MOHUMaHUE
SMOIIMOHAIIBHOTO BO3/IEUCTBUSA UCKYCCTBA, €r0 BIUSHUS Ha TYIIEBHOE COCTOSIHUE U
MHOBEJCHUE JTIOACH.

Co3Haroumi U IeITeNbHO MPOSBIISIIONIMNA MOHUMAHNUE XYA0KECTBEHHON KYJIbTYpPbI
KaK CpelicTBa KOMMYHHKAIIUA U CaMOBBIPXCHHS B COBPEMEHHOM OOIIECTBE,

BI/I[lbI ACATECJIBbHOCTH YUYAIIUXCH, HANIPpABJICHHBIC HA JOCTHKCHUE peE3yjabTaTa

e VYcTraHaB/IMBaTh B3aUMOCBSI3M OPTaHMYECKON M HEOPTraHMYECKOH XUMHUHU B CUCTEME €CTECTBEHHBIX
HayK W €¢ pOJIb B )KHU3HHU.

e  OOBICHATH 3HAYCHHE XHMHUYCCKOM (OPMYIIBI BEIIECTBA KaK BBIPOKEHUE KAaYECTBEHHOTO,
KOJIMYECTBEHHOI'0 COCTaBa BEIECTBA.

e PaccunMThIBATH MAacCOBBIE U MOJILHBIE JOJIM DJIEMEHTOB B XUMHYECKOM COEIMHEHHUU.

e OmnpenensaTs GOPMYJIbI COSAMHEHUN 110 U3BECTHBIM MacCOBBIM, MOJIBHBIM JIOJISIM 3JIECMEHTOB.

e lcmonb30BaTh arOPUTMBI IPH PEIICHUH 3a/1a4.

e OmnuchIBaTh FTEHETHYECCKHUE CBSI3U MEXK/y M3YYCHHBIMH KJIACCAMHU BEILECTB.

e HccienoBaTh CBOMCTBA H3yY4aeMbIX BEIIECTR.

e (O060O0maTh 3HAHUS | JICJIATh BBIBOJIBI O 3AKOHOMEPHOCTSX M3MCHCHHH CBOMCTB BEIIIECTB B
TOMOJIOTHYECKUX psIax.

e CocraBiars 0000MIAOIINE CXEMBI

@®opMBbI KOHTPOJISA: TECT, IPOBEpOYHast padora.
®opmbl padoThI: TPYIIOBBIE, UHAUBHIyaJIbHBIE.



COAEPKXAHHUE DJIEKTUBHOI'O KYPCA
«IloaroroBka k EI'D mo xumun»

CTpyKTypa KOHTPOJIbHO-U3MepUTeabHbIX MaTepuanos EI'D no xumuu (1 gac).
Cnemmduranus EI'D mo xummm 2025 r. [lnan sk3amenanumonHod pabotel EI'D mo xumumm 2025 .
(ITPMJIOKEHUE x cnenmdukanym). Koandukarop 31€eMEHTOB COAEPKAHUS 110 XUMUU JJISI COCTABICHUS
KlMos EI'D 2025 r. KoHTponbHO-U3MepHUTENbHbIE MaTepuaibl mo xumuu 2024 r. (aHanu3 TUIHYHBIX
OIINOOK).

Tema 1. Teoperuueckne ocHOBbI XUuMHHU. O01as xumus (8 yacon)
1.1 Xumuueckui snemenm
CoBpemeHHbIE NpeACTaBlIeHUsI 0 cTpoeHur atoma. CTpoeHUe 3IEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB
MEPBBIX YETHIPEX IEPUOJIOB: S-, p- U d-dIEeMEHThl. JJEeKTpoHHass KoH¢urypauus atroma. OCHOBHOE M
BO30YXKJEHHOE COCTOSTHUE aTOMOB.
[lepuonnueckuii 3aKOH M NEpUOANYECKasl cucTeMa Xxumudeckux snemeHToB [[.M. MenaeneeBa. Pamnycel
aTOMOB, UX MEPUOJINYECKHE U3MEHEHUS B CUCTEME XMMUYECKUX 3JIEMEHTOB. 3AKOHOMEPHOCTU M3MEHEHUs
XMMHMUYECKHUX CBOMCTB 3JIEMEHTOB U UX COEIMHEHUM Mo nepuoaamu rpynmnam. [loHsTHE 0 paJlioaKTUBHOCTH.
1.2. Xumuueckas cés3b u cmpoeHue geuyecmea
KoBanenTHas xuMuueckasi cBsi3b, €¢ pa3HOBUIHOCTH (IOJISIPHAS M HEMOJIApHAsi), MEXaHU3MbI 00pa30BaHMUSI.
XapaKkTepuCTUKN KOBAJIEHTHOM CBsA3M (AnuHa W »Heprust cBs3u). MoHHas cBsa3b. Mertannuyeckasl CBA3b.
Bonopoanas cBs3b.
DneKTpoOoTpULATENbHOCTh. CTENeHb OKHUCIEHHS M BAJIEHTHOCTh XMMHUYECKHX »dJIeMEHTOB. BemiecTBa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHS. 3aBUCHMOCTbh CBOMCTB BEIIECTB OT OCOOEHHOCTEH HX
KPUCTAJUIMYECKOMN PEIIETKH.
1.3. Xumuueckue peaxkyuu
1.3.1. Xumuyeckasn kunemuxa
Knaccudukanus xumuaecknx peaKkiuii. TennoBoit 3pdexr XUMUYECKON peaKIu.
Tepmoxumuueckue ypaBHeHHs. CKOPOCTb peaklnuy, €€ 3aBUCUMOCTh OT Pa3INYHbIX (DaKTOPOB.
OO6paTumble U HeoOpaTHMble XUMUYECKUE peakiuu. XuMHUYecKkoe paBHOBecue. CMellleHne XUMHYECKOTO
paBHOBECHS MO/ IEHCTBUEM PA3IUYHBIX (PAKTOPOB.
1.3.2. Teopus snexmpoaumuyeckotl Ouccoyuayuu
DNEeKTPOIUTHYECKAs AUCCOIMALINS AIIEKTPOJIUTOB B BOJIHBIX pacTBopax. CUIIbHBIE U cla0ble AJIEKTPOJIUTHI.
Peakuuu nonHoro ooMeHa.
XapakTepHble XHMHUYECKHE CBOICTBAa OKCHJIOB: OCHOBHBIX, aM(OTEPHBIX, KHUCJIOTHBIX. XapaKTepHbIC
XMMHYECKHE CBOWCTBA OCHOBAHMNH U aM(OTEPHBIX THAPOKCUAOB. XapaKTepHble XHUMHYECKHE CBOMCTBA
KHUCJIOT. XapaKTepUCTHKAa OCHOBHBIX KJIACCOB HEOPraHMYECKHX COEJIMHEHHH C MO3ULUUU TEOPUHU
aneKTpoJuTrueckon aucconuaruu (TOI).
XapakTepHble XMMHUYECKHUE CBOICTBA COJICH: CPEIHMX, KHCIBIX, OCHOBHBIX; KOMILJICKCHBIX (Ha MpuUMepe
COCIMHEHUI allOMMHMS U LWHKA). ['maponus3 coneil. Cpena BOJIHBIX
pacTBOpOB: KHclasi, HeHTpanbpHas, menounas. Bogoponusiii nokazatens (pH). Muaukaropsl. Onpenenenue
XapakTepa cpeibl BOJHBIX pAaCTBOPOB BELIECTB.
1.3.3. OxkucnumenbHo-80cCmMaHo8UmMeNbHbIE PEAKYUU.
Peakuuu okuCIUTENHHO-BOCCTAHOBUTENBHBIE, UX Kiaccuukanus Koppo3ust MeTanioB U ciocoObl 3alluThI
oT He€. DJEKTPOJM3 pPacIUlaBOB W pacTBOpPOB (cosel, mienoded, KucioT). Peakuuu, moaTBepraaroIiye
B3aMMOCBS3b PA3JINYHBIX KJIACCOB HEOPTaHNYECKUX COECTUHEHU.
1.4. PemeHue TpeHUPOBOYHBIX 3agad no Teme: «Teopernyeckre ocHOBBI XxumMuu. OOmias
xumusi» » (o marepuanam KMMos EI'D)
Brruncnenne maccsl pacTBOPEHHOI'O BEILECTBA, COJEPIKALIETOCS B ONPENEICHHON Macce pacTBopa C
M3BECTHOM MaccoBoil foneil. PacueTsl: 00beMHBIX OTHOIIEHUH I'a30B NMPH XUMUYECKUX peakiusax. Pacuersr:
TETIOBOTO A deKTa peakuuu. PacueTsl: MaccoBOM 10111 (MAacChl) XMMUYECKOTO COETUHEHUS! B CMECH.
Hanucanue ypaBHEHHMI OKHCIUTENbHO-BOCCTAHOBUTENIBHBIX pEAKIMHA, pPacCTaHOBKAa KOI((PHUIIMEHTOB
METOJIOM DJIEKTPOHHOTO OanaHca.
Tema 2. Heopranuyeckasi xumus (10 yaco)
2.1.XapaKkTepucTHKa METAJUIOB INIaBHBIX MOATPYIII U UX COETMHEHUN
OOmiast xapakTepuCTHKa MeTauloB riIaBHbIX moarpymn I-III rpynm B cBA3M C WX THOJOXKEHHEM B
NEPUOINYECKOH cucTeMe XuMHUUYeckux 31eMenToB J[.J. MenneneeBa 1 0COOEHHOCTH CTPOEHUS UX aTOMOB.
XapakTepHble XMUMHYECKHE CBOMCTBA IPOCTHIX BEIECTB U COEAMHEHUH METAUIOB - IIEJIOYHBIX,



LIEJI0YHO3EMETIbHBIX, aJTIOMUHUS.
2.2.XapakTepucTUKa HEMETAJJIOB TJIaBHBIX MOATPYII U UX COCAMHEHUN
OOmiast xapakTepUCTHKAa HEMETaUIOB IIaBHBIX moArpymn IV-VII rpynn B CBS3M € HX IOJIOXEHHUEM B
MEepUOANYECKON cucTeMe XuMuueckux 3neMenToB JI.1. MennieneeBa u 0COOEHHOCTSMU CTPOCHUS UX ATOMOB.
XapakTepHble XUMUUYECKUE CBOMCTBA MIPOCTHIX BEUIECTB U COEIMHEHUN HEMETAIUIOB - BOAOPO/a, TAJIOI'€HOB,
KHCIIOpOJIa, CePHhI, a30Ta, Gocdopa, yriepoaa, KPeMHHSL.
2.3.XapakTepucTUKa MEePEX0HBIX JIEMEHTOB U UX COCTMHEHH.
XapakTepucTUKa IEpPEeXOJHbIX JJIEMEHTOB — MEIW, LHMHKAa, XpOMa, JKeje3a M0 HX I[OJIOKEHHUIO B
MEPUOIUYECKON cUCTEME XUMUUECKUX d1eMeHToB J[.M. MeneneeBa u 0COOEHHOCTSAM CTPOEHHS UX aTOMOB.
XapakTepHble XMMUYECKHE CBOMCTBA MPOCTHIX BEHIECTB M COCAMHEHHM IMEPEXOJHBIX METAIOB — MEJIH,
LIMHKA, XpOMa, XKeJie3a.
2.4. Pemenue TpeHMPOBOYHBIX 3a/a4 1o TeMe: «Heoprannyeckas xumus» (momarepuaiam
KlMos ET'D)
Pacuertsl: macchl (00beMa, KOJIMYECTBA BELIECTBA) MPOAYKTA PEAKIIMH, €CJIM OJIHO M3 BEILECTB JIaHO B BUJE
pacTBopa C ONpeEICHHON MaCCOBOM JI0JIE paCTBOPEHHOT'O BEIIECTBA.
Pacuersl: MaccoBoil WM OOBEMHOHM JOJM BBIXOJA MPOJYKTa PEAKIMH OT TEOPETUYECKHM BO3MOKHOTO.
Pacuersl: MaccoBoii 1011 (Macchl) XUMUYECKOTO coeuHeHus B cmecH. Onpenenenue pH cpeasl pactBopom
COJIEH.
I'enernyeckast CBA3b MEXJIy OCHOBHBIMH KJIacCaMH HEOPTaHMYECKUX COEIUHEHMH.
KauecTBeHHbIE peakii Ha HEOPraHUYECKUE BEIIECTBA U HOHBI.
Tema 3. Oprannueckas xumus (10 yacon)
3.1. YriieBo1opoibl
Teopus cTpoeHuss OpraHuYecKnX coeAMHEHUM. M3oMepus — CTpyKTypHast ¥ IpOCTPaHCTBEHHAs. I'oMonoru u
TOMOJIOTUYECKUH PS/I.
Turmbl cBsi3elt B MOJICKYJIaX OPTaHUYECKHX BelecTB. [ MOpuau3amnms aToMHbIX OpOuTaen yriaepoaa. Paaukat.
OyHkImoHadpHas rpynmna. Kinaccudukaius 1 HOMEHKIaTypa OpraHUnYeCKUX COSTMHEHU .
XapakTepHble XUMHUYECKUE CBOWCTBA YIIE€BOJOPOIOB: AIKAHOB, HUKIOAIKAHOB, aJJKEHOB, JUEHOB, AJIKUHOB.
[IpupoaHble MCTOYHHKHU YIIIEBOJOPOJIOB, HMX mepepaboTka. MeXxaHM3Mbl pEaKkIHil NPUCOECTUHEHUS B
opranndeckou xumuu. [Ipasmiio B.B. MapkoBHuKOBa, npaBuiio3aiinesa A.M.
XapakTepHble XUMUYECKHE CBOIICTBA apOMaTHUECKUX YIIIEBOJOPOIOB: OEH30J1a U TOIyOJIa.
MexaHu3MBbl peakiuil 31eKTPoUIBHOTO 3aMEIICHHS B OPraHUYECKUX PEaKIUsIX.
BricokoMonekynsipHble coeMHEHMs. Peakuuy noauMepu3allid W TOJUKOHJIEHCALUH.
[Tomumepsl. [1nacTmaccsl, BOJOKHA, KaydyKH.
3.2. Kucnopojcoaepskaiire OpraHuueckue coeIuHEeHUs
XapakTepHble XMMHYECKHE CBOMCTBA NPEIENIbHBIX OJHOATOMHBIX M MHOTOAQTOMHBIX CIHPTOB, (eHoJa.
XapakTepHble XUMUYECKHE CBOICTBa allbJETU/IOB, MPEIEIbHBIX KapOOHOBBIX KHCIOT, CIOXHBIX 3(QHUPOB.
buonoruueckn BakHbIE BEIECTBA: YIIIEBOJbI (MOHOCAXapu[bl, TUCAXapHbl, Mojucaxapuisl). Peakiuwm,
MOATBEPKIAIOIINE B3aUMOCBSI3b YIII€BOJOPOJOB U KUCIOPOACOIEPKAIUX OPTaHUYECKUX COCTUHEHUM.
Opranuyeckre COEIWHEHUS, COJEP)KAlIe HECKOJbKO (YHKIHOHATBHBIX. (OCOOEHHOCTH XUMHYECKHX
CBOWCTB.
4.3. A3oTCcoaepKalife OpraHudeckue COeIMHEHUSI U OMOIOTHYECKH
Ba)KHbIE OpPraHUYECKUE BEIleCTBA
XapakTepHble XUMUYECKHE CBOMCTBA a30TCOAECPKALIUX OPraHUYECKUX COSAMHEHUI: aMUHOB U aMUHOKHCIIOT.
buonorudeckn BakHbIE BEHIECTBA: JKHUPBI, OENKH, HYKIEHHOBBIE KHUCIOTH. [OpMOHBI. DEpMEeHTHI.
MeraniopraHu4eckue COeIMHEHHUSL.
4.4. Pemenue npaktuueckux 3aaay no reme: «Opranudeckast XuMush»
(nmo marepuanam KliMos EI'D)
Haxoxnenue wmonekynspHoit (opmynsl BemiecTBa. ['eHeTHyeckas CBsI3b MEKIY HEOPTraHMYECKUMHU H
OpraHMYECKUMH BelllecTBaMu. [ eHeTnueckas CBA3b MEX/1y OCHOBHBIMU KJIaCCaMU HEOPTraHUYECKUX BEILIECTB.
KauecTBeHHbIE peaklMM HAa HEKOTOPbIE KIACChl OPraHUYECKHX COEIMHEHHH (aJKEHbI, aJIkaHbl, CHUPTHI,
aJIbJIETU]IbI, KAPOOHOBBIE KUCIIOTHI, YIIIeBObI, OeKkn). MneHTuuKaus opraHuuecKux COeTMHEHUN.



Tema 5. O6001IeHHe M TOBTOPeHUEe MaTepraia Kypca xumuu (4 yaca)

OcHoBHBIE OHATHA U 3aKOHBI XuMuu. [lepuonnueckuii 3axon J[.11.MenneneeBa u ero GU3NUECKUil CMBICII.
Teopust ctpoenust opranndeckux BemecTs A.M. ByriepoBa n 0co6eHHOCTHOPTAHUYECKUX COCAUHEHHA.
OKHCAUTENBHO-BOCCTAHOBUTEBHBIE PEAKLIMN B HEOPIaHUYECKON U opraHndeckoi xumuu. ['enernueckas
CBS3b MEXKJy HEOPraHMYeCKMMHM M OPraHMYEeCKMMM COEAMHEHUSMU. ODKCIIEPUMEHTAIbHBIE OCHOBBI
OPraHNYEeCKON U HEOPraHU4YECKON XUMMH.
PaboTa ¢ KOHTPOIBHO-U3MEPHUTEIBHBIME MaTepuanamMu EI'D mo xumun.

Hmozoswtii konmpons é popme EID.

YueOHO-TeMaTHUYECKHIi IJIaH

Ne HanmenoBanue Kou- B ToM uncne
/i Pas/ieIoB ¥ TEM BO | [IpakTudec ®opmbl paboTHI
4acoB Kuie
3aHSTHS
I [ CtpyKkTypa KOHTPOJIBHO- 1 - Jlexums

W3MEPUTEIIbHBIX MAaTEPUAIOB
EI'D no xumun

2 | Teopernueckrne OCHOBBI XMUMHUH, 8 4 Paz6op TectoB u 3agau EI'D, cocraBienue
OO61as XuMus QITOPUTMOB PEIICHHUSI.

3 | Heoprannueckas xumusl. 10 6 Paz6op TectoB u 3agau EI'D, cocraBienue
AITOPUTMOB PEIICHMUSI.

4 | Oprannyeckasi XuMHusl. 10 5 Paz6op TectoB u 3agau EI'D, cocraBienue
QITOPUTMOB PEIICHHUSI.

5 | OGoO1ieHne 1 MOBTOPEHHE 5 5 Pa3bop TectoB u 3agau EI'D, cocraBnenue

MaTcpurajia Kypca XUMHH AJIT'OPUTMOB PCHICHUA.




TEMATHYECKOE IINTAHUPOBAHHME

Ne Tema ypoxka KOJINYECTBO
ypoKa
1 CTpyKTypa KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuanoB EI'D mo xumuun 1
Tema 1. Teopernueckne ocHOBbI XumMun. Oomasi xumus. (8 yacos)
2 XUMUYECKUH AIEMEHT U XUMUYECKas CBS3b. 1
3 Pemenne 3amau mo teme: «XHUMHYECKUN DJIEMEHT M XHUMHUYECKasl CBS3bY. 1
4 XUMUYecKasi KHHETHKA. 1
5 Pemenue 3agad no reme: « XuMu4yeCcKasi KHHETUKA. 1
6 Teopus IEKTPOTUTUYECKON TUCCOLIUALIHH. 1
7 Pemrenne 3amau  mno Tteme: «Teopus  3IEKTPOJUTHUECKOU 1
JIICCOLIMALIAN.
8 OKHCIIUTENTHEHO-BOCCTAHOBUTEIHHBIC PEAKITUH. 1
9 Pemenne 3amau mo Tteme: «OKUCINUTENbHO-BOCCTAHOBUTEIbHbIE 1
peaKIum.
Tema 2. Heoprannueckasi xummus. (10 yacon)
10 XapakTepuCcTUKAa METAJJIOB TJIABHBIX MOATPYNI M UX COETMHEHMIA. 1
11 Pemenne 3anau o teme: «lllenodnbie u meI09YHO3EMENTbHBIC 1
AJIEMEHTHI U X COCIMHEHHUS, ATIOMUHUAN U €r0 COCTUHECHHSI.
12 XapakTepucTUKa HEMETAJIJIOB TJIABHBIX NOATPYII U UX COCAMHEHUN 1
(TasmoreHsl, MOArpyIna KUCIopoa, BOIOPOT).
13 Pemrenue 3agad o reMe: «I aJoreHny. 1
14 Pemenue 3agau no teme: «lloarpymnmna kucmopoaa, BOAOPOI». 1
15 XapakTepuCTUKa HEMETAJIOB TJIABHBIX MOATPYII U UX COCTUHEHUHN 1
(moarpymnma azoTa, HOArpyIma yrieposa).
16 Pemenue 3agau no teme: «Iloarpymnmna azoray. 1
17 Pemenue 3agau no teme: «Iloarpynna yriaepoaay. 1
18 XapakTepucTUKa METAJIJIOB TOOOYHBIX TOATPYII U UX COSAMHEHUH. 1
19 Pemenue 3anay no teme: «XapakTepuCTHKA METAJUIOB OOOYHBIX 1
MOATPYII U UX COCAUHEHUI.
Tema 3. Opranuyeckas xumus. (10 yacon)
20 Teopus cTpoeHUs OpraHyuecKux coeuHeHui. Mzomepusi. 1
21 YrneBosopoabl — aJKaHbl, AaJKEHbl, LMKIOAJIKAaHbl, aJIKUHBI, 1
AJIKaUECHBI.
22 Pemrenue 3anau no teme: «IIpenenbHbie yrieBoAOPOIbI». 1
23 Pemenue 3anau no reme: «HemnpenenbHbie yriaeBOAOPOABI». 1
24 ApoMaTu4ecKue yriaeBoaopoIbl. 1
25 Kucnopoacoaep:xaiiue opraHndeckue COeAMHEHUs (CpaBHUTENbHAS 1
XapaKTepPUCTHUKA CIIUPTOB, albJACTHI0B U KapOOHOBBIX KHCIIOT).
26 Pemrenue 3anau. 1
27 Pemenue 3aau. 1
28 A3oTcozepKale OpraHUYeCKue COCTUHEHUS U OUOJIOTUYECKU 1

BaXXHBIC BCIICCTBA.




29 Pemenue 3agau. 1

Tema 4. O600111eHHe M TOBTOPeHNe MaTepuaia Kypca xumnu (4 yaca)

30 O0600611eHre MaTepHala 1o TeMe MIKOJIFHOTO Kypca «O0mmast XuMus» 1
- pellIeHHE CIIOKHBIX 3a/1a4, Pa300p TUIUYHBIX OUIMOOK.

31 O6oOmenne  Marepuana O  TeM€  IIKOJBHOTO  Kypca 1
«Heopranndeckasi XUMUs» - PELICHUE CIOXKHBIX 3a1a4, Pa3OOPTUITHYHBIX
OIIMOOK.

32 O06006merre Mareprana o TeMe NIKOJIBHOTO Kypca «OpraHndecKassXumus) - 1

peLIeHNE CI0XKHBIX 33/1a4, pa300p TUIMMYHBIX OLIUOOK.

33 Wroroserii koHTpOIs B hopme EI'D. 1
34 3aueTHBIN ypoK
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