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cpeanss obmeobpasopaTeabHas wkoaa Ne 12
¢. bypykuyn Hnarosekoro paiiona Crasponoasckoro kpas

PaGouvan nporpamma
BHEYPOYHOH AEATEJLHOCTH N0 XHMHH
«IKCNEPHMEHTANBLHAN XHMHS»

aas 11 knhacca
¢ Henoaslosanuem obopyaosanus nentpa «Touka Pocra»

[Moasua: MoaybHas

®opma obyuenus: o4yHas

YpoBeHs nporpaMmel: yrayOieHHbIH
HanpasneHHOCTh NpOrpaMMel: eCTeCTBEHHO-HAYYHasA
Cpok peanu3anuu: 9 Mecaues

KomuuecTso yueOHbIX Heens: 34

Beero akajemuyeckux yacos: 68

KonuuecTBo yacos B neaemo: 2 yaca
[TpopomkuTensHOCTb 3aHATHIA: 40 MHHYT

(.H.0. yUHTENS, COCTABUBILEIO AaHHYIO pabouyio y4ebHyio mporpaMmy:
3pana B.A.



INOACHUTEJBHASA 3AIINCKA

1. OcHOBHbBIE XapaKTEePUCTHKU 00pa30BaHUs

JlanHasi oOpa3oBaTtelibHas MporpaMMa 00eCeYBaAET YCBOCHHUE YUAIlIMMUCS BayKHEUIITUX
XUMHUYECKUX 3aKOHOB, TEOPUU U TOHATHH; (GOPMHUPYET MPEJCTABICHUE O POJIM XUMHUU B
OKpYXKalollleM MHpPE U JKU3HU deyoBeka. IIpu 3TOM OCHOBHOE BHUMAHHUE YICISETCS
CYIIHOCTH XMMUYECKUX PEAKIIUN U METOJIaM UX OCYIIIECTBICHUSI.
OgHuM W3 OCHOBHBIX MPUHIIMIOB TOCTPOCHHUS TPOTpaMMbl  SIBJISIETCS  MPUHIIUI
JOCTYMHOCTH. DKCIEPUMEHTAJIbHbIEC JAHHBIC, MOJYYEHHBIE YUYallUMUCS TIPU BBITOJIHEHUN
KOJIMYECTBEHHBIX OIBITOB, IMO3BOJISIIOT YYallUMCS CaMOCTOSITEJILHO JeJaTh BBIBO/IBI,
BBISBJISITh 3aKOHOMEpPHOCTHU. [loXxo/bl, 3al0oKEeHHBIE B COJEpKaHUE MPOrpaMMbl Kypca,
CO3/Ial0T HEOOXOIUMBIE YCIIOBHS I CACTEMHOI'O YCBOEHUS yUYalllUMUCSI OCHOB HAyKH, JJIs
oOecrieyeHrs Pa3BUBAIONIETO U BOCHHUTHIBAIOIIETO BO3JICUCTBUA OOYyUECHHUS HA JIMYHOCTD
yuamierocs. Popmupyembie 3HAHUS JOJDKHBI CTaTh OCHOBOM CHCTEMBI YOEXICHHUI
IIKOJBHUKA, IIEHTPATIBHBIM SJIPOM €TI0 HayYHOTO MUPOBO33PEHUS

JlauHblii porpamma « Pewienue 3aoau no xumuu, 11 xiacc» Ha HaAydHOM YpPOBHE
pacKpbIBaeT P TEOPETHUUYECKUX BOIPOCOB IIKOJIBHOTO Kypca XHUMHH; CIIOCOOCTBYET
0000111eH1I0 MaTepHalia Mo o0Ieil, HEOPTraHUYECKOW U OPraHUYECKON XUMUH.

K »Tomy BpemeHu mnpoiiieHa mporpamma oOOIIe MW HEOPraHMYEeCKOW XUMUH,
y4Yalllecss B OCHOBHOM KypC€ YK€ O3HAKOMJIEHBI C THUIIAMM PACUYETHBIX 3a7a4 M UX
perieHueM. JTO JaeT BO3MOXHOCTh Ha 3aHATUAX (aKyIbTAaTUBHOTO Kypca 3aKperuTh
MOJIyYCHHBbIC 3HAaHWSA, OOpaTUTh BHUMAHWE HA OCOOEHHOCTHM CTPOCHHS W CBOWMCTB
OpPraHMYeCKUX BEIIECTB, MX B3aUMOCBSI3b M B3aUMOIPEBpALICHUS, HAa THUIOJOTHIO
pacueTHbix 3anad. OCHOBHOM 1EIbIO MPOTPAMMBI  SIBISIETCS OBJIAJICHHME HaBbIKAMH
BBITIOJIHEHUST HanmOoJiee CIIOXKHBIX 3aJaHWi, 3HAHUE OKHCIUTEIHHOBOCCTAHOBUTEIHHBIX
peaKkuuii, OCHOBHBIX KJIACCOB OPraHWYECKUX W HEOPTraHWYECKUX COEIUHEHHM, a TaKkKe
QJIITOPUTMBI PEIICHUS] OCHOBHBIX THUIIOB PACUETHBIX 33/1a4. Y POBEHb 0a30BbIN.

Kypc coxpepxutr mnporpamMmy, TEMaTHUYECKOE IUIAHUPOBAHUE, METOJAMYECKUE
PEKOMEHJIAIMK, CIHCOK y4YeOHOW JUTepaTrypbl JUId Y4YuTelds U OOydYarolIuXxcs,
JTUJAKTUYECKUE MaTepHUalibl, MPUMEPHI TECTOB ISl MPOMEKYTOYHOTO KOHTPOJISA 3HAHUU U
YMEHUM IIKOJBHUKOB UM JIOMAIlIHWE 3aJlaHus, O0OECIEYMBAIOIIUE CHUCTEMATUYECKYIO
MOATOTOBKY 10 XUMHUH.

OCHOBHOI aKIIeHT IpHu pa3zpaboTKe mporpamMMbl Kypca JelaeTcs Ha pelieHuH 3aj1ady
no Onokam: «O6mas xumus», «Heopranudeckas xumus», «Opranudeckas xumus». Ocoboe
BHUMaHUE YACJISICTCS METOJAUKE peIlIeHUs] 3a7ad TIOBBIIMICHHOTO YPOBHS CJIOKHOCTH
BBICOKOT'O YPOBHS CJIOKHOCTH.

Pemienne 3amau - He camolleib, a METOJ] TMO3HAHHUS BEIIECTB U HUX CBOWMCTB,
COBEpIICHCTBOBAaHUSA U 3aKpEIUICHUS 3HaHMM ydammxcs. Yepe3 pelieHwe 3anad
OCYILIECTBIISIETCS CBSI3b TEOPUU C TPAKTHKOM, BOCIHUTHIBAIOTCA CAMOCTOSTEIBHOCTh H
1EJIeyCTPEMIICHHOCTD, (DOPMUPYIOTCS pAIIMOHAIBHBIC IPUEMbI MBIIIIJICHUS.

YMeHue pemarh 3aJayd  SABJSIETCS OJHUM U3 TIOKa3aTeleil ypOBHS pa3BUTHUA
XUMHUYECKOTO MBIIUICHHSI, TIyOMHBI YCBOEHHUS WIKOJbHUKAMU Y4eOHOro Marepualia, uTo
MO3BOJUT B JaJbHEHINIEM YCHEUIHO 3aHUMATbCS B BBICIIMX YYE€OHBIX 3aBEJICHUSAX IO



BbIOpaHHOMY MPOGUITIO (XUMHUS, OMONIOTHs, PU3HKA).

B xauectBe yueOHO-METONMYECKOTO KOMIUIEKCA TPU OpTraHM3alMd 3aHATHH Kypca
«Pewenue 3a0au no xumuu, 11 xnaccy MOXHO UCHOIB30BaTh MOcoOWe MO XUMHU IS
NOCTYNAIIKUX B BY3bl 1o ped. XoMmueHKo [.II., u y4eOHO-TpEeHHMpPOBOYHBIE MaTEpHAIIbI
non pen. Kyssmenko H.E. Brimeyka3zanubsie MaTepraiibl pacKphIBalOT Hanbosee CIOXKHBIC
BOIIPOCHI IIKOJIBHOTO Kypca XMMHH, COAEPKAT IO XUMHUU JUIsl NOCTYNAIOIIMUX B BY3bI IO
pen. Xomuenko ['.I1., u yueOHO-TpeHUpOBOUHBIC MaTepuanasl moxd ped. Kyssmenko H.E.
Belieyka3anHble MaTepuaibl paCKpbIBalOT HAUOOJIEE CII0KHBIE BOIPOCHI HIKOJIBHOTO Kypca
XUMHH, COAEPKAT KOMIUIEKC TPEHUPOBOYHBIX YIPAXHEHUH M0 CIOXHBIM TeMaM U
METOIMYECKN PEKOMEHIALNHN JUIsl YUUTEIS.

HopMaTHBHO-IPAaBOBYIO OCHOBY IPOIPAMMBI COCTABJISAIOT:

- Koncturynus Poccuiickoit @enepannu (ct1.43);

- Menepanbubiii 3ak0H PO 273-03 «O06 obOpa3zoBanuu B Poccuiickoit @eaepanun» ot 29
nexabps 2012 r.;

- @enepanbabii 3ak0H 0T 31.07.2020 r. Ne 304-®3 «O BHECEHHMM U3MCHEHUW B
OenepanbHbii 3akoH «O0 o0pa3zoBanuu B Poccuiickoit ®enepauun» 1O BOMpOcaM
BOCIIUTaHUS 00Yy4arOIIUXCs»;

- Genepanbubiii 3ak0H PO o1 24.07.1998 Ne 124-®3 «O0 OCHOBHBIX TapaHTHUSIX TpaB

pebenka B Poccuiickoit deneparumny (B pepaxiuu 2013 r.);

- Crpaterust pa3Butusi Bocnutanus B P® wa mepuon go 2025 roma (pacmopspkeHue
[IpaButenbctBa PO ot 29 mas 2015 r. Ne 996-p);

- IlocranoBnenune I'maBHOro rocymapctBeHHOro canutapHoro Bpada P@ o0104.07.2014r.
Ne 41 «O6 yrBepxknenun CanlluH 2.4.4.3172-14 «CaHUTapHOAIHIEMHOJIOTHIECKUE
TpeOOBaHMSI K  YCTPOWMCTBY, COAEpPXAHUIO W  OpraHU3aldd pexXuma  padoOThI
00pa3oBaTeNbHBIX OpraHU3aliid TIOMOJIHUTEIBLHOTO 00pa3oBanus Aetei» (nanee - CanlluH)
(B pepakuuu 2020 r.);

- CaHMTapHO-3NTHIEMHUOJIOTUYECKHE TPEOOBAHUS K YCIOBUSAM M OpraHU3alUHA OOy4YEeHHUS U
BOCIIUTAHUSI B OPraHU3ALMIX, OCYLIECTBISIOIIMX OOpa30BaTENbHYIO JEATEIbHOCTh I10
aJlalTHPOBAHHBIM OCHOBHBIM 00I11€00pa30BaTEbHBIM MpOrpaMMaM JJisi O0y4arolUXcs C
OTpaHUYCHHBIMU BO3MOKHOCTAMH 370poBbs / CanlluH 2.4.2.3286-15 // TlocranoBnenue
[JIAaBHOTO TOCYJIapCTBEHHOTO caHuTapHoro Bpauda Poccuiickoit ®@eneparuu ot 10.07.2015
Ne 26;

- KoHnnenust pa3BuTHs JOMOJMHHUTENBHOTO 00pa3oBaHus JETe (pacropspKeHHe
[TpaButensctBa PO ot 04.09.2014r. Neo 1726-p) (nanee -Konuenmus);

- IIpoext Konuenuu pa3BUTHS TOMOJIHUTETLHOTO oOpa3zoBanus nerei 10 2030 r.

- IMacmopt denepanbHoro nmpoekra "Ycnex Kaxaoro pedeHka" (yTBEp>KIEH Ha 3ace/laHuU
MIPOEKTHOT'O KOMHUTETA MO HalMOHAJIbHOMY TipoekTy "OOpaszoBanue" 07 nexabps 2018 r.,
npotokoJ Ne 3);

- Ilpuxa3 MunucrepctBa oOpasoBanus U Hayku Poccuiickoit ®eneparuu ot 23.08.2017 r.
No 816 «O6 yrtBepxkaenuun llopsiaka MpUMEHEHUS OPTraHU3ALMSIMHU, OCYIIECTBIISIOMIMMHI
00pa3oBaTeNbHYI0  JEATEIbHOCTb,  AJEKTPOHHOTO  OOy4YeHHUs,  JUCTAHIUMOHHBIX
00pa3oBaTeNbHBIX TEXHOJOTHUN MIPU PeATU3aNK 00pa30BATEIHHBIX IPOTPAMM));



- IIpuxa3 MunucrtepcrBa npocsemienus Poccuiickoit @eaepaunn 0109.11.2018 1. Ne 196
«O0 ytBepxaeHuu llopsigka opraHuzalid W OCYIIECTBIICHHS  00pa30BaTENIbHOM
JESTEIbHOCTH TIO JOTMOJIHUTENBHBIM 00111e00pa3oBaTeIbHBIM MIpOorpaMMamM»  (fanee -
[Topsinok) (B penakuuu 2020 r.);
- Ilpuxa3 MunucrtepctBa npocsemenus Poccuiickoit @enepanuu ot 13.03.2019 Ne 114
«O0 yTBepXKJIE€HHUHU IOKa3aTelel, XapaKTepU3yoIMX OOLIMe KPUTEPUU OLIEHKH KauecTBa
yCIIOBHI OCYILIECTBIICHUS o0pa3oBaTebHOM JESITEIbHOCTH OpraHM3alusIMH,
OCYIIECTBIISIOLUMU 00pa30BaTeNIbHYIO JESITENIbHOCTD o OCHOBHBIM
o01ieo0pa3oBaTenbHbIM  MPOTrpaMMaM,  OOpa30BaTENbHBIM  IPOrpaMMaM  CPEIHEro
npo(eCCUOHATBHOTO  O0pa30BaHMs, OCHOBHBIM  IPOrpaMMaM  MPO(ECCHOHAIBHOIO
00y4eHus1, JOMOJHUTENIBHBIM 00111€00pa30BaTEIbHBIM IPOTpaMMam»;
MeTonnueckre peKOMeHJaluu:
-Meroauyeckue  peKOMEHAAIMU 1O MPOEKTUPOBAHUIO JOTOTHUTEIbHBIX
o01epa3BUBAIOIIMX MMPOrpaMM (BKIJIIOYAsl pa3sHOYPOBHEBBIE MpOrpamMMbl) (pa3pabOTaHHbIE
MunoOpHayku Poccnn coBmecTHO c['AOY BO
«MOCKOBCKMITOCYTApCTBEHHBIN TNeaarorundeckuii yausepcure», @PI'AY «DenepanbHbii
UHCTUTYTpa3BuTusi oOpazoBanusi», AHO JIIO «OtkpeiToe oO0pa3oBanue», 2015r.)
(ITucemo MunmcTepcTBa 00pazoBanus U Hayku PD ot 18.11.2015 Ne 09-3242);
- MeToauyeckne PpEKOMEHJALMHM IO peaJu3aldy adalTHUPOBAHHBIX JOIOJIHHUTEIBHBIX
o011e00pa30BaTeNbHbIX  MPOrPaMM, CIIOCOOCTBYIOIIMX  COLMAIbHO-TICUXOJIOTUYECKOM
peabunuranuy, Npo(HEeCCHOHATBHOMY CaMOOIPEIEICHUIO JIeTell C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMH ~ 3/I0OPOBBS, BKJIIOYas JETEW-MHBAJIMIOB, C YYETOM HX OCOOBIX
obpazoBarenbHbix noTpedHOCTel. ([Tncbmo MunuctepcTBa obpasoBanusi u Hayku PD Ne
BK-641/09 ot 26.03.2016);
- IlpumepHass mnporpamma BOCHHUTAaHUA. YTBEpXKIAeHa Ha 3acenanuun dDeaepanbHOro
y4eOHO-METOIMUECKOTO 00benuHeHuss 1o oOmemy obOpazoBanuio 02.06.2020 .
(http://[form.instrao.ru );

- Meroauuecknue peKOMEHJAIMKM TO0 pa3paboTKe MporpaMM  BOCIIHUTAHUS

AKTYaJIbHOCTH MPOTrPaAMMBbI

AKTYyaJbHOCTh TIPOTpaMMBbl OOYCIIOBJICHA TE€M, YTO B HACTOSIICE BPEMs OIHOU W3
BEIyIIUX TCHACHIMHI peopMupoBaHus 00IIero 00pa3oBaHKs BHICTYIIACT T'YMaHHCTHYCCKAs
napajurMa, Mpeanojaramiias CO3JIaHUe YCIOBHHN i MPOSIBICHUS WHANBUIYaTbHOCTH,
BBISIBJICHHE U ONITUMAJIBHOE Pa3BUTHE KPEATHUBHBIX

BO3MOXHOCTEUN JIMYHOCTH.

[IpuopurerHoit 3amaueld oOmiero oOpa3oBaHUS CTAHOBUTCA (OPMHpPOBAHUE HE
TOJIbKO HWHTEJUIEKTAa OOYyYaloImUXCsi, HO W JYXOBHOW, M OMOIMOHAIBHOW Chephl,
TBOPUECKOTO TMOAXO0Ja K TPYHAy, YTO TMpPEACTaBIseTCS ycloBueM 3(h(PEKTUBHOCTH
Oynymel mpodeCCHOHATEHON EeSITETbHOCTH M COIMATBHOM aJanTalluy IMKOJbHUKOB. B
COBPEMCHHBIX YCIIOBHUSAX HEO0OXOJMMa BbIPAaOOTKAa HOBBIX IMOAXOIOB M PEIICHUN IS
omnpeneneHusl NPaBWIbHOW cTpaTerud (POpMUPOBAHUS TBOPUYECKUX CIIOCOOHOCTEN
YeJI0BeKa.


http://form.instrao.ru/

KpeaTtuBHOW SIBASETCS JTUYHOCTh, TBOPUYECKHU MBICIAIIAS, BCECTOPOHHE PAa3BUTAs,
MHULAATABHAS, CAMOCTOSITENbHAS, COLMAJIbHO aKTHUBHAsA, TO €CTh oOJagaronias
KauyecTBaMH, HEOOXOJMMBIMU BO BCEX BHIAX HCKYCCTB, a TAKXKE B HAyKe, TEXHHKE,
Ou3Hece U MPOoYNX 00JaCTIX YETOBEUYECKON A TEIbHOCTH.

TBopueckass NEATEIbHOCTh NPHHOCHUT YEJIOBEKY OOJIbIIME pPAIOCTH, OH OoJee
YCHOEIIHO  aJanTupyercss K  TpeOOBaHMSIM  KU3HM, Oojee  CImoco0eH K
CaMOCOBEPIIIEHCTBOBAHUIO, CaMOBOCHUTaHUIO. TBopyeckas ACSITENbHOCTb HE MOXKET
OBITh TPOJIYKTHBHOW 0Oe€3 ocoboro 3amaca 3HaHUM, HHpOpmMmaluu, 0e3 ee aHaiu3a U
CUHTE3a

OT1iuvuTeIbHBbIE 0COO0EHHOCTH NPOrPaMMbl, HOBU3HA
[Iporpamma uMeEeT NPUKIAAHYIO HAMNPABICHHOCTb U CIHYXKUT Uil YIOBJIETBOPEHUS
WHJIUBUyAIbHOTO MHTEpEca Yy4YalluXcsl K M3YYCHHI0 W NPUMEHEHUIO 3HAHUU
MaTE€MAaTHUKH MPU PEIICHUH PACUETHBIX 3a/1a4.

[lo3BossileT cUCTEMATU3UPOBATh 3HAHHUS OO0 OCHOBHBIX THUIAX pACUYETHBIX 3ajady,
yIIyOUTh 3HaHHS O cCcHoco0ax peleHus 3aad M €ro HM3y4eHue CrocoOCTBYET
pPAaCHIMPEHHUIO TNPEIMETHBIX 3HAaHUM IO XUMHUH, CO3HATEIbHOMY BBIOOpPY IyTH
JanbHeNIero npoGuiIbHOro 00y4eHusl, CaMOOINPEEICHUIO0 B OTHOIIEHUH COOCTBEHHOMN
JESTEIbBHOCTH Ha €CTECTBEHHO-MaTeMaTHueckoM npoduiie. opMupyer oco3HaHHBIE U
MaTEeMaTUYeCKl OOOCHOBAHHBIE YMEHHUSI U HABBIKU BBIOJHEHHUS BBIYUCIUTEIBHBIX
omepanui M peumieHus 3agady. Kpome TOro, Kypc mHO3BOJISIET CHCTEMATU3UPOBATH U
coOpaTh B €IMHOE LIEJI0€ 3HAHUS O CTEXUOMETPUUYECKUX 3aKOHaX, CIOco0ax peuieHHs
XUMHUYECKUX 33/1a4 ¥ UX CTEXHOMETPUUECKOM OOOCHOBAHMH, TaK KaK JIaHHBIN MaTepuan
B 0a30BOM KypCe XMMHUHU PACCESH IO PA3TUYHBIM TEMaM.
Azpecar nporpaMmmbl
Yucnenuslii coctaB rpynnbsl  5-15 uyenoek. Ilporpamma paccumtaHa Ha
oOyuarouiuxcs B Bo3pacte ot 16- 171er.
3auncieHue Ha TporpaMMmy OCYLIECTBISIETCS MO JKEJlaHWIo oOydwaromierocs Oe3
peaBapUTENLHOTO 0TOOpa

O0BEM U CPOK 0CBOCHUS IPOTPAMMBbI
Ob6beM mporpamMmbl: 68 uacoB, HOPMATHBHBIA CpPOK €€ OCBOGHHUS - 9 MecsIeB.
[Iporpamma paccunrtana Ha 1 rog o0yuyeHusl.

dopMma 00y4eHust

Ounas. [lomyckaeTcss QuCTaHUMOHHAs (B cCiy4yae Iepexoja Ha AMCTAHIIMOHHOE
oOydeHue).

YpoBeHb NpOrpaMmel

yIayOIeHHbIN

Oco0eHHOCTH OpraHu3anum 00pPa3oBaTeJIbHOI0 MpoLecca

[TeprogMYHOCTh ¥ MPOJOJKUTENBHOCTh 3aHSITUN YCTAHABIMBAECTCS B 3aBUCHUMOCTH
OT BO3PACTHBIX M TMCUXO(U3MOJOTHYECKHX OCOOEHHOCTEW, JOMYCTUMOM Harpysku
obyuaromuxcsi ¢ yderom CanlluH 2.4.4.3172-14 «CanutapHO3IUAEMHUOIOTHYECKUE
TpeOOBaHMSI K  YCTPOMCTBY, COJAEpPXAHUIO W  OpraHU3alUd pexuma  pabdoOThI
00pa3oBaTeNbHbIX OpraHU3aldid JOMOJHUTEIBLHOTO 00pa3oBaHUsl NI€Tel», YTBEPKICHHbIC
[TocranoBieHneM [ J1aBHOIO TOCYyIapCTBEHHOIO CAaHUTApHOrO Bpada Poccuiickoi



®enepanuu ot 4 utons 2014 roma Ne 41.
Pe:xxum 3ansaTuii

9 MecsieB o0OyueHus - 3aHATHS MPOBOJIATCS 2 pa3a B He/IeNo, 68 yacoB
Mecto peanuzanun: MKOY COILl Nel2 c. Bypykuryn

Henu u 3apaun
B kaudecTBe TeKyIero KOHTPOJIS 3HAHUN U YMEHHUM ydaluxcs IpeayCMOTPEHO MPOBEJICHHE
MPOMEKYTOUYHOT'O TECTUPOBAHUS IO MPONAECHHBIM TeMaM, UTOrOBas NMPOBEPKa 3HAHUM - B

BHUJIE TECTOB.

Henn:

- pa3BUTHE TMO3HABATEIBHON AEATEILHOCTH OOYyYaIOIIMXCS 4Yepe3 aKTUBHBIE (OPMBI U
METO/IbI O0yUCHUS;

- pa3BUTHE TBOPUYECKOTO IIOTEHIIMAJIa OOYyYarOIIUXCS, CIOCOOHOCTH KPUTHYCCKH
MBICJIUTB;

- 3aKpeIUICHUE M CUCTeMAaTH3allks 3HaHUI 00yJaromuxcs Mo XUMUH,

- oOydeHue OOYyYarOIIMXCS OCHOBHBIM IIOJXOJIaM K PEIIEHHUIO PACYETHBIX 3a7ad I10
XUMUH, HECTAaHIAPTHOMY PEIICHUIO TPAKTUYECKHUX 3a]1a4;

- MOATOTOBKA MIKOJIHHUKOB K paHOHHBIM U 00JIACTHBIM OJIUMITHAAM TI0 XUMUH.

3agaum:

- HAy4YUTh OOYYAIOIIUXCS MMPUEMaM PEIICHUS 3a/1a9 Pa3IMUHBIX THIIOB;

- 3aKpenuTh TEOPETUUYECKHE 3HAHMS IIKOJbHUKOB IO Hanbosiee CI0KHBIM TeMaM Kypca
0011161, HEOPraHUYECKOW M OPraHUIECKON XUMHH;

- CHocOOCTBOBaTh MHTErpAIlMH 3HAHMK ydYalUXCs 110 MpPEIMeTaM €CTECTBEHHO -
MaTeMaTHYCCKOTO IUKJIA IIPU PEIICHUH PaCcUCTHBIX 3a7a4 110 XUMUH,

- TIPOJOJDKHUTH (OPMUPOBAHNE YMEHHS aHATM3UPOBATH CUTYAIHIO U JIeJIaTh MMPOTHO3BI,

- pa3BUBaTh Yy4eOHO-KOMMYHHMKATHUBHBIE HAaBBIKM IPU TOJATOTOBKE K CEMHHAPCKUM
3aHATHSAM U BBITIOJHEHUS KOHTPOJBHBIX padoT.

Conepxkanue nporpammbl «PelieHue 3a1a4 no XuMmu,
11 xaace»
Tema 1. BBenenue kypca (4 yaca)

XapakTepucTuka cojJiep)KaHusi 3agad 0a30BOro YPOBHS CJIOXKHOCTH 10 XUMUH.
XapakTepucTrKa CoIep>KaHus 3a/1a4 BHICOKOTO YPOBHSI CJIOKHOCTH 10 XUMUHU.

Oco0eHHOCTH CaMOCTOSITEbHOM MoAroToBKU jaoma. Co3mgaHue JHeBHUKA «Mowu
yCIEXH U JOCTHXEHUs». IHTepHEeT-pecypcChl s MTOATOTOBKHU IIKOJILHUKOB MO XUMUH.
Tema 2. Teoperuueckue ocHOBBI XuMuu. O0mas xumusn (16 yacon)

2.1.  Xumuueckuii snemenm

CoBpeMeHHbIE TIPEACTABICHHS 0 CTpoeHHH aToMa. CTpOeHHUE IEKTPOHHBIX 0007I0UYEK
aTOMOB DJJIEMEHTOB II€PBBIX YETHIPEX TMEPUOAOB. DJIEKTPOHHAS KOHQUTyparus aroma.
OcHOBHOE 1 BO30YXJICHHOE COCTOSTHUE aTOMOB.

Ilepyonnueckuil 3aKOH U NEPUOAUYECKas CUCTeMa XUMHUUYECKUX diemeHToB JI.I.
MenneneeBa. Paanycbl aTOMOB, UX MEPUOJUYECKHE MU3MEHEHHS B CHUCTEME XUMHUUYECKHUX
AJIEMEHTOB. 3aKOHOMEPHOCTH M3MEHEHUS XUMUUYECKHUX CBOMCTB DJJIEMEHTOB U HX
COEMHEHUM 1o nepuoaaM U rpymmnam. [loHsTHe 0 paiM0aKTUBHOCTH.

2.2.  Xumuueckas céia3b u cmpoenue euecmad
KoBaneHnTHass xumuueckas CBs3b, €€ Pa3HOBUJIHOCTH (TIOJISIpHAsE U HEMNOJspHas),



MEXaHU3MbI 00pa3oBaHus. XapaKTEPUCTUKU KOBAJICHTHOW CBSI3M (IJIMHA W SHEPTHsI CBSI3N).
HNonnas cBsa3p. Metamummueckas ¢Bsi3b. BomopoaHas CBA3b.

DNeKTpoOTpUIATENIbHOCTh. (CTENEeHb OKHUCJICHUSI W BaJIGHTHOCTh XHUMHYECKHUX
AJIEMEHTOB. BelecTBa MOJEKYISIPHOTO W HEMOJEKYJISIPHOTO CTPOCHHUS. 3aBHUCHUMOCTD
CBOMCTB BEILIECTB OT OCOOEHHOCTEN NX KPUCTAIUIMYECKON PEIIETKH.

2.3.  Xumuueckue peaxyuu
2.3.1. XumMmuueckas KHHETHKA

Knaccudukanusa xumuueckux peakiuil. TeroBod 3P¢exkT XUMHUECKOW peakiuu.
Tepmoxumuueckue ypaBHeHUS. CKOpPOCTh peaklHMH, €€ 3aBUCUMOCTb OT Pa3JIMYHbBIX
(dhaKTopOoB.

OOpatumble U HeoOpaTUMble XHMHUYECKHE peakiu. XUMHYECKOE paBHOBECHE.
CMelieHre XMMUYECKOTO PaBHOBECHS TIOJT JCHCTBUEM Pa3IUYHbIX (PaKTOPOB.

2.3.2. Teopus 3JIEKTPOITUTAYECKON JTUCCOLIMALINHI

DIIEKTPOIUTHAYECKAS] TUCCOLUAIUSA DIICKTPOJIUTOB B BOJHBIX pacTBopax. CUIIbHBIE U
cia0bie ANEKTPOIUTHI. Peakiiuu MOHHOTO OOMEHa.

XapakTepHble XUMHUUYECKHE CBOMCTBA OKCUIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX.
XapakTepHble XHMMHMYECKHE CBOWCTBA OCHOBaHUM UM aMOTEPHBIX THAPOKCHUIOB.
XapakTepHble XHMHYECKHE CBOMCTBA KHUCJIOT. XAapaKTEPUCTHKAa OCHOBHBIX KIIACCOB
HEOPraHUYECKUX COCIUHEHUN C TO3ULHMU TEOPUU IJIEKTPOJUTHUUYECKOU JUCCOLIMALINU
(TOL).

XapakTepHble XUMHYECKHE CBOWMCTBA COJIEM: CpPEIHUX, KHCIBIX, OCHOBHBIX;
KOMIUJIEKCHBIX (Ha MpUMEpEe COCAMHEHWM aloMuHus U 1uHKa). ['uaponus conerr. Cpena
BOJHBIX PACTBOPOB: KHCHas, HEWTpasibHasl, mieno4yHas. Bomopomnswiii mokasarens (pH).
Nunukatopsl. OnpeneneHrue xapakrepa cpeibl BOAHBIX PACTBOPOB BEILIECTB.

2.3.3. OKHUCIUTETBHO-BOCCTAHOBUTEIIbHBIE pEAKIUU

Peakium  OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE, uX Kilaccubukamus  Kopposus
METAJIJIOB W CIOCOOBI 3allUThl OT HEE. DJIEKTPOJIU3 pPacIUlaBOB W PacTBOPOB (cCoJiei,
niesiouend, Kuciaor). Peakuuu, MOATBEP)KIAIOIIME B3aUMOCBSI3b Pa3IMYHBIX KJIACCOB
HEOPraHUYECKUX COCIUHEHUM.

2.4. Pewenue mpeHuposounvlx 3aoau no meme: «Teopemuueckue ocHoevl xumuu.
Obwan xumusn)

Briuncnenne macchl pacTBOPEHHOIO BEILIECTBA, COJEPIKALIETOCS B OMPEICICHHOMN
Macce pacTBOpa ¢ M3BECTHOM MacCOBOM Joyieil. PacueThl: 00bEMHBIX OTHOIICHHUH Ta30B MPH
XUMUYECKUX peakiusax. Pacuersl: TemmoBoro a¢gdexra peakiuu. PacueTsr: MaccoBoOW 10U
(Macchl) XMMHYECKOTO COEAUMHEHHsS] B cMmecu. Hamncanue ypaBHEHUN OKHCIMTEIbHO-
BOCCTAHOBUTEJIHHBIX PEAKIMA, pacCTaHOBKa KOA(D(PHUIIMEHTOB METOJOM 3JIEKTPOHHOTO
OanaHca.

Tema 3. Heopranuueckasi xumus (20 yacoB)
31.  Xapaxmepucmuka Memainniog 2Na6HblX NOOZPYAN U UX COeOUHEHUL

OO6miast xapakTepucTuka MeTauioB riaBHeIX moxrpymnn I-l11lI rpynm B cBs3u ¢ ux
MOJIO)KEHUEM B TMEPUOJUYECKON cUCcTeMe XuMuuyeckux sjeMmeHToB J[.M. MenneneeBa u
0COOCHHOCTH CTPOSHHUS X aTOMOB.

XapakTepHblE XUMHUYECKUE CBOMCTBA MPOCTHIX BEUIECTB W COCAUHECHUN METAJUIOB -
LIEJIOYHBIX, IEJIOYHO3EMEIIbHBIX, ATFOMUHUS.

3.2.  Xapaxmepucmuxka Hememannos 21aeHblX noodzpynn u ux coeourenut OOmias

XapaKTEPUCTUKA HEMETAJUIOB TJIABHBIX NOATPYIII, B CBS3U C
MX TIOJIOKEHUEM B MEPUOJMYECKOU CUCTEME XUMHUUECKUX diiemeHToB .M. MenneneeBa u



O0COOCHHOCTSIMU CTPOCHHS UX aTOMOB.

XapakTepHble XUMHYECKHE CBOMCTBA IMPOCTBIX BEIIECTB M COCIUHEHUMU
HEMETAJIOB - BOJOPOJA, TajOreHoB, KUCIOPOJa, Cephl, a3oTa, ¢ocdopa, yriepoaa,
KPEMHUSL.

33. Xapaxmepucmuka nepexooHblX OS1eMeHmO8 U UxX coeouHenull XapaKTEepUCTHKA

MEPEXOIHBIX AIIEMEHTOB - MEJIU, IIMHKA, XpOMa, KeJie3a Mo UxX
IIOJIOKEHHUI0 B IIEPUOJMYECKOM cUCTeMe XuMuueckux dneMeHToB J[.M. MenneneeBa u
O0COOCHHOCTSIM CTPOCHHUS UX aTOMOB.

XapakTepHble _ XHMHYECKHE CBOWMCTBA MPOCTBIX BEHIECTB U

COEJIMHEHUI MEPEXOIHBIX METAJUIOB - MEH, LIMHKA, XpOMa, JKeJe3a.

34.  Pewenue mpenupoeounuix 3adau no meme: «Heopeanuueckan xumusn

35.  Pacuemwvi: maccol (00vema, Konruuecmea eeuwjecmea) npooyKkma peaxuyuu,
eciu 00HO u3 eeuiecme O0aHO 6 6ude pPacmeopa ¢ OnpPedeleHHOU MAacco6oil 0oneil
PAcmeopenno2o eeuiecmaa.

PacueTpl: MaccoBol WM OOBEMHOW JIOJAM BBIXOAA MPOAYKTAa PpPEAKUUU OT
TEOPETUYECKH BO3MOKHOI0. PacyeThl: MaccoBOM 70U (MAacChl) XUMUUYECKOTO COCTUHEHHUS
B cmecu. Onpenenenne pH cpeapl paCTBOPOM COJIEH.

['eHeTnyeckasi CBSI3b MEXKJIYy OCHOBHBIMU KJIacCaMM HEOPTaHUYECKUX COCAUHEHUM.
KauecTBeHHbBIE peaKIlu Ha HEOPTAaHUYECKUE BEIIECTBA U UOHBI.

Tema 4. Opranudeckasi xumus (20 yacoB)
51. Veneso0dopoowi

Teopust CTpoeHHMs OpraHUYecKux coeauHeHuil. WM3omepuss - CTpyKTypHas u
MPOCTPAHCTBEHHAA. [ OMOJIOTH ¥ TOMOJIOTUYECKUN P,

Tunel cBsi3el B MOJIEKYJIaX OPraHUYECKUX BEIIECTB. [ MOpuam3aiusi aTOMHBIX OpOuTasien
yraepona. Paaukan. ®ynkuuonanbHas rpynmna. Kiaccudukanus w  HOMEHKIATypa
OPraHMYECKUX COCIUHECHUM.

XapakTepHble XUMHUYECKHE CBOWCTBA YTJIEBOJOPOJOB: aJKaHOB, IIMKIOAIKaHOB,
QJIKEHOB, JUEHOB, AIKWHOB. [IpuUpoJHBIE MCTOYHUKHU YTIEBOAOPOJIOB, MX IepepaboTka.
MexaHu3Mbl peakuuMii NPUCOEAVWHEHUs B oOpraHMueckod xumuu. IIpasuno B.B.
MapkoBHUKOBa, paBuiIo 3aiineBa A.M.

XapakTepHble XMMHUYECKHE CBOMCTBA apOMATUYECKHX YIJIEBOJOPOJOB: O€H305la U
TOIyosa. MexaHu3Mbl peakiuii 3J1eKTPOOUIBHOTO 3aMEIICHUSI B OPTaHUYECKUX PEAKIIUSIX.

BricokomoliekynsgpHble coequHeHus. Peakiiuu nomumepu3anu U NOJUKOHACHCAIUH.
[Tomumepsl. [LimacTmaccel, BOIOKHA, KAYUYyKH.

52.  Kucnopoocooepoicawue opeanuueckue coeOuneHus

XapakTepHble XMMUYECKUE CBOWCTBA MPEAETbHBIX OJHOATOMHBIX U MHOTOATOMHBIX
cnupToB, ¢eHona. XapakTepHbIE XUMUYECKHE CBOMCTBA abJCTHIIOB, MPEASIbHBIX
KapOOHOBBIX KHUCJIOT, CJIOXHBIX 3(GHUPOB. buomornueckn BakHBIE BEIIECTBA: YTIIEBOJbBI
(MOHOCaxapu/ibl, IUCaXapuibl, oJMcaxapuibl). Peakiiuu, moaTBepkaaronme B3auMOCBsI3b
YTJIEBOJIOPOJIOB M KUCIOPOACOAEPKAMX OPTAHUYECKUX COEAUHEHNMN.

Opranuueckue COCJIMHECHMUS, coAepKalme HECKOJIBKO (G YHKITMOHATBHBIX.
Oco0EHHOCTH XMMHYECKUX CBOWCTB.

53. Asomcodepycawue  opeanuueckue  coeOUHeHusi U OUONOSUYECKU  BAJICHbIE
opeaHudecKue eujecmed

XapakTepHble XMMHYECKHE CBOMCTBA A30TCOJACPKAIIMX OPraHUYECKUX COECIUHECHHM:
AMUHOB M aMHUHOKHUCJIOT. BHOJIOTHYECKN BaKHBIC BEIIECTBA: KUPHI, OCTKUA, HYKICHHOBHIC
KUCIOTHL. 'opMOHBI. DepMeHTHI. MeTaINIOpraHu4ecKue COEIUHEHMUS.



5.4. Pewenue npakmuyeckux zaoau no meme: «Opzanuueckan Xumus)

Haxoxnaenue MosekymasipHOil ¢opmynbl BemiectBa. ['eHeTnueckas CBS3b MEXKIY
HEOPTraHUYECKUMH U OpPraHMYECKHMMHU BellecTBaMHu. ['eHeTnueckass CBS3b MEKIY
OCHOBHBIMHU KJIACCAMHM HEOPraHMYECKHX BellecTB. KaueCcTBEHHbIE peaklMM Ha HEKOTOPBIE
KJIACChl OPraHMYECKUX COCAUMHEHUM (aJIKeHBI, aJdKaHbl, CIIUPTHI, allbJETUbl, KapOOHOBKIC
KHUCIIOTHI, yTIeBOAbL, Oeskn). UnenTudukaius opraHu4ecKux COeIMHEHUH.

Tema 5. O0001IeHNEe U TIOBTOPEHHE MAaTePUAJIAa 32 KYPC HIKOJIbHbIA XMMUH
(10 -11 kaaccwoi) (8 yacoB)

OcHoOBHbIE OHATUSA U 3aKOHBI XuMuU. [lepnonnueckuii 3akon JI.1M1.MeHnaeneesa u ero
dbusnueckuit cmpici. Teopus cTpoeHus opranuueckux BemniecTB A.M. byrtiepoBa u
0COOEHHOCTH OPraHUYECKHX COeNMHEHUNU. OKUCIUTEILHO- BOCCTAHOBUTEIBHBIE PEAKIIUU B
HEOPTaHUYECKOM U OPTAaHUYECKOM XUMHUH. | eHeThUecKas CBs3b MEKy HEOPTraHUUYECKUMHU U
OpPraHMYE€CKUMH  COCJUHECHUSIMU. OKCIIEPUMEHTAIbHBIE OCHOBBI OPTraHUYECKON W
HEOPraHUYECKOW XNMUHU.

Hmoeoswiii konmpornw.

@®opMbI ¥ BUIBI KOHTPOJISA: TECTUPOBAHKE, TPAKTUKYM ,CEMUHAPBI
IIpeanosiaraemblie pe3yJbTaThbl MPOrPaMMbl Kypca

«Pemienue 3agau noxumuu, 11 kiaace»

3uarb/IloHNMATD:

Basicneiimiue xumuueckue nonsamus

- BBISIBIISITh XapPaKTEPHbBIC IPU3HAKHA MTOHATUN: BEIIECTBO, XUMHUYECKHUM 3JIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTEIIbHbIC aTOMHBIE U MOJIEKYJIIPHBIE MACChl, HOH, U30TOIIbI,
XAMHUYECKasi CBS3b, DJIEKTPOOTPHUIIATEIBHOCTh, BAJICHTHOCTh, CTEIEHb OKHCIJIEHUS,
MOJb, MOJIApHas Macca, MOJSPHBIH 00BEeM, BEIIECTBA MOJICKYJISIPHOTO U
HEMOJICKYJIIPHOTO ~ CTPOEHHMS, PACTBOPbI,  JJIEKTPOJMUTBI W  HEIJEKTPOJIUTHI,
AJIEKTPOJUTUYECKAS] JUCCOIMALMS, TUIAPOJIU3, OKHUCIUTEIb W BOCCTAaHOBUTEIIb,
OKHCJIEHHE€ W BOCCTAHOBJICHHE, OJJIEKTPOJIU3, CKOPOCTh XHMHUYECKOW pEaKIvH,
XUMHUYECKOE paBHOBECHE, TEIJIOBOM »d(PdeKT peakiuu, yriepoAHbIM CKeleT,
byHKIIMOHATBHAS rpynna, u30Mepus U TOMOJIOTHSI, CTPYKTypHas u
MPOCTPAHCTBEHHAs H30MEpHUsl, OCHOBHBIC THUIbI PEAKIUNA B HEOPraHUYECKOU W
OPraHUYECKON XUMHH;

- BBISIBJATh B3aMMOCBSI3U IOHSATHM, MCIIOJL30BaTh Ba)XHEHUIINE XUMHUUYECKHUE
TOHSATHS 111 OOBSCHEHHS OTICIIbHBIX (DaKTOB U SIBJICHHI;

- NPUHAUICKHOCTh  BEIIECTB K  Pa3JIMYHBIM  KJIACCAaM  HEOPraHUYECKUX
COCTUHECHU;

- FOMOJIOTH, U30MEPHI;

- XAMHUYECKHUE PEAKIIMU B OPTAaHUYECKON XUMUU.

OcHogHble 3aKOHbL U MEoPpUU XUMUU:

- MPUMEHSITh OCHOBHBIC TOJIOKEHUS XHUMHUYECKHX TEOpUM (CTPOCHHSI aTroMma,
XAMHUYECKOM CBSI3M, DSJIEKTPOJMTUYECKOM HUCCOIMAIMHA, KHUCJIOT W OCHOBAHWH,
CTPOEHUS OPTAHUYECKUX COCTMHEHUM, XUMUYECKON KUHETUKH) JIJI aHAJIM3a CTPOSHUS
1 CBOMCTB BEIIECTB;

- IMOHUMAaTh T'PAHULBI IPUMEHUMOCTH YKAa3aHHBIX XUMUYECKUX TEOPUU;

- noHuMmath cmbici [lepuoandeckoro 3akona JI.11. MeHnneneeBa u UCIOIb30BaTh
€ro Ui KAadyeCTBEHHOTO aHaimm3a U OOOCHOBAHHWS OCHOBHBIX 3aKOHOMEPHOCTEH
CTPOEHHS AaTOMOB, CBOMCTB XUMHYECKUX 3JIEMEHTOB U UX COEAUHECHUMU.



Bascnennuue sewgecmea u mamepuanot

- KJIacCU(PUITMPOBATh HEOPTAHUYECKHE W OPTAaHMYECKHE BEIIeCTBA TIO0 BCEM
W3BECTHBIM KJIACCH(PUKAIMOHHBIM TIPU3HAKAM;

- OOBSICHATH OOYCIJIOBJICHHOCTh MPAKTUYECKOTO TMPUMEHEHUS BEIIECTB UX
COCTAaBOM, CTPOCHHUEM U CBOMCTBaMU,;

XapaKTEepU30BaTh MPAKTUUYECKOE 3HAUEHUE IAHHOTO BEIIECTBA;

- OOBSICHATH OOIME CHOCOOBl W TPHUHIIUIBI TOJTYYEeHHs HamOoJiee BaKHBIX

BEIIECTB.
YMeTh:

Ha3zvieams u3yuennovle eeuiecmea noO MPUBUATLHOU UAU  MEHCOYHAPOOHOUL
HOMEHK1amype.

OnpenensTs/KIacCuPUIIUPOBATD:

- BUJ XUMUYECKUX CBSA3EU B COEAUHECHUSAX U TUI KPUCTATUIMYECKON PEIIETKH;

- MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYT;

- XapakTep Cpeapl BOAHBIX PACTBOPOB BEIIECTB;

- OKHCJIUTENIb U BOCCTAaHOBUTEIID;

- MPUHAJIEKHOCTh BEIIECTB K Pa3JIMYHbIM KJIACCaM HEOPTaHUYECKUX U
OPraHUYECKUX COCIMHCHUN;

- TOMOJIOTH U U30MEPHI;

- XUMHUYECKHE PEAKIIMM B HEOPTaHUMYECKOH M OpPraHUYecKOM XMMHHU (110 BCEM
W3BECTHBIM KJIaCCU(UKAITMOHHBIM MPHU3HAKAM).

XapakTepu30oBaTh:

- 5, pu J-snemeHThl mo ux TnosoxeHutro B Ilepuomgmyeckoir cucteme JI.W.
Menneneena;

- 001111Me XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB - METAJIJIOB U HEMETAILJIOB;

- o0IMe XUMHUYECKHME CBOMCTBA OCHOBHBIX KJIACCOB  HEOPraHUYECKHUX

- 3aBUCUMOCTBH CBOMCTB XUMHUYECKUX DJIEMEHTOB U UX COCZ[I/IHGHI/Iﬁ OT MOJIOKCHUA DJICMCHTY B
Ilepuonuueckoii cucreme /.M. Menaeneena,; Ny
COEJIMHEHUI, CBOMCTBA OTAECIbHBIX MPEICTABUTEIICH ITUX KIIACCOB;

- CTPOEHHUE U XMMHUUYECKHE CBOMCTBA N3YYEHHBIX OPTraHUYECKUX COCTMHEHUM.
OOBSACHATH:

- MPUPOY XUMHUYECKOM CBSI3M (MOHHOM, KOBAJICHTHOM, METAJNTMYECKOM,
BOJIOPOJTHOM );

- 3aBUCUMOCTh CBOMCTB HEOPraHUYECKMX M OPraHUYECKUX BEIIECTB OT MX
COCTaBa U CTPOCHUS;

- CYIIHOCTh M3YYEHHBIX BHJOB XHMHYECKUX pPEaKUUil (3JIEKTPOIUTUUYECKON
JUCCOITMAIINN, HOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX) M COCTABIISAThH
WX YpaBHEHUS,

- BIIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUUYECKOW peakiuu W Ha
CMEIIEHNE XUMUYECKOTO PAaBHOBECHSI.

Pemats 3agaumn:

- BBIUMCIICHUE  MAacChl  PACTBOPEHHOrO  BEUIECTBA,  COJEPIKAIIETOCS B
OIPENIEIIEHHON Macce pacTBOpa ¢ U3BECTHOM MACCOBOM JIOJIEH;

- pacueThl: 00beMHBIX OTHOIICHUH Ta30B P XUMUUYECKUX PEAKIIUSIX;

- pacueThl: Macchl BEHIECTBA WJIM OObEMa Ta30oB MO HU3BECTHOMY KOJMYECTBY
BEIIECTBA, MACCE WM 00BEMY OHOTO M3 YUACTBYIONIUX B PEAKIIUU BEIIECTB;



- pacueTsl: TEerI0BOro 3 heKTa peaxiuy;

- pacueThl: Macchl (00beMa, KOJMYECTBa BEIECTBA) MPOIYKTOB PEAKIUHU, €CIU
OJIHO U3 BEILIECTB IaHO B U30BITKE (MMEET MPUMECH );

- pacyeTsl: Macchl (00beMa, KOJMYECTBA BEUIECTBA) MPOAYKTA PEAKIMH, €CIU
OJHO W3 BEIIECTB JAaHO B BHUJIE PACTBOpa C ONPEACICHHOM MacCOBOM JOJEH
pPacTBOPEHHOTO BEIIECTBA,

- HAXOXIECHUE MOJIEKYJISIPHOU (POPMYJIIBI BEIIECTBA;

- pacyeThl: MacCOBOM WJIM 0OBEMHOM JI0JIM BBIXOJa MPOAYKTa PEaKI[UU OT

- TEOPETUUECKH BO3MOIKHOTO;
- pacyeThl: MacCOBOM JI0JIM (MAcChl) XMMUYECKOTO COCIMHEHUSI B CMECH;
JIEHTHOCTb, CTETICHb OKUCIICHHUSI XUMUYECKHUX PJIEMEHTOB, 3apsijibl HOHOB;

- COCTaBJICHUE IIENOYEK TIE€HETHUYECKON CBSI3M XHUMHUYECKUX COCIUHEHUUN
(HeopraHudeckasi XMMuUsl U OpraHuYecKasi XUMUs).

MeToanuyeckue peKoMeH aluu
Kypc «Pewenue 3a0au no xumuu, 11 kracc» MOXHO UCTIONB30BaTh Kak B 10, Tak U B
11 xnacce.

OCHOBHOI1 aKLIEHT NpHU pa3padOTKEe MPOrpaMMmbl Kypca JEJIaeTcsl Ha PEIICHUH
3amay no Onokam: «OOmas xumus», «Heopranmueckas xumus», «OpraHnuudeckas
XUMUS»; BHUMaHUE YAENSIEeTCsl METOAMKE pelieHus 3ajad 4actu | 0a30BOro ypoBHS
CJIO’)KHOCTH ¥ YacCTH 2 BBICOKOT'O YPOBHSI CJIOKHOCTH 110 KOHTPOJIBHO U3MEPUTEIIBHBIM
Marepuanam EI'D.

Takum oOpa3oMm, MpH OpraHu3allUy 3aHATUN YUYUTENIO0 CJIEAyeT YACIUTh
BHUMaHue pa3zdopy Haubojiee CIOXKHBIX TEM, IO KOTOPHIX IIKOJbHUKU JOIYCKalOT
MHOT'0 OIIMOOK. YKakeM MpOoOJIEMHbIE TEMbI IIKOJIBHOTO Kypca XUMHUH, IO KOTOPBIM
CJIeIyeT MPOBECTH JOMOJHUTEIbHBIE TPEHUHTH
Obwas u HeopeaHuyecKas Xumus
. Mexanuzmbl  00pa3oBaHUs KOBaJEHTHOW CBsi3u. CpaBHEHHME OCHOBHBIX
XapaKTepUCTUK KOBAJECHTHOM M MOHHOW cBs3ell. BomopoaHast cBsizb (Ha mpumepe
HEOPTraHWYECKUX M OPraHUYECKUX COEIMHEHU). TUMbl KPUCTATUIMUECKUX PEIIETOK U
dbu3nyecKkre CBOMCTBA BEIIECTB.

. OnpenenuTh CTENEHb OKUCIECHUS JJIEMEHTA B KOMIUIEKCHOM AHUOHE, KaTHOHE.
OmnpeneneHue CTENEHN OKUCIEHUS aTOMa YIJIEpoJa B OPraHMYECKUX COEAUHEHUSX.

. [Ipuaumn Jle - Ilatenpe. DakTOpbl, BIMSIOMIHAE HAa CKOPOCTh XMMHYECKOU
peaKuum.

. PacueTsl 10 ypaBHEHUAM TEPMOXUMHUYECKUX PEAKIUN

. Kiraccudukanusi OKUCIUTEILHO ~-BOCCTAHOBUTEIIBHBIX peaxuuii (OBP).

Texnonorus paccraHoBku kod(duimenToB B ypaBHeHusx OBP. OBP B koropsix
3amercTBoBaHbl coequneHus d-anmementos (Mn, Cr, Fe).

. Kopposus. DnekTponu3 pacTBOpPOB coOjied M OCHOBAHMM Ha KOHKPETHBIX
npuMepax (IpOoyKThI BBIJEICHUS HAa KaTOJIE U aHOJIE).
. [IpaBuna 3amucy MOJIHBIX U COKPAILIEHHBIX HOHHBIX YPaBHEHUH. Y CIIOBUSA

HEOoOpaTUMOCTH peakiuii ooMeHa. COOTBETCTBHE COKPAIIEHHBIX MOHHBIX YpaBHEHUU
MOJIHBIM MOHHBIM YPAaBHEHUSM. BO3MOKHOCTh CYILIECTBOBAHUSA TEX WJIM UHBIX HOHOB B
pactBope. Ompenenenue ciiaObix KUCIOT U ocHoBanuil. [lonstue pH. N3menenue
OKpaCKy UHIAMUKATOPOB.

. [lenoykn mnpeBpalleHUd  HEOPraHUYECKUX  COCAUHEHUM C  y4acTHEM
amM(pOTEPHBIX OCHOBaHUU. PacTBOpUMBIE 1 HEPACTBOPHUMBI B BOJIE OCHOBAHMSI.



. OOpa3zoBannue KOMIUICKTHBIX COEOUHEHHM B pacTBOpax (Ha mpuMepe
COEIMHEHHI aJTFOMUHMS U LIMHKA).

. Obpa3oBanue CpeaHHX, OCHOBHBIX M KHUCIBIX coiei. Llemouku mpeBparienuii
HEOPTraHWYECKHUX COCIMHEHUN C y4aCTUEM KUCIOT U OCHOBAHHUM.
. [Tonyyenue metamioB. BzaumoneiicTBue METaINIOB ¢ pa30aBICHHbIMU U KOHII.

KUCJIOTaMH. B3anMmoiericTBre METAIUIOB C BOAOM, C pacTBopaMu coiieil. [lepexonnbie
MeTaJuIbl MOOOYHBIX MOJATPYII U UX CBOMCTBA. B3anMoeicTBrEe HEMETAIIOB ¢ KOHII.
CEpHOM U A30THOM KUCIIOTAMHU.

. Crneunduyeckue CBOWCTBAa psiia COENMHEHUN HemeTaiwioB (Hampumep, NHs,
H2SH T1.71.)

Opeanuueckas xumus

*  OnpeneneHve U30MEPOB U TOMOJIOTOB.

* Hazauus BemectB mo HomeHknatype MIOITAK. Coemnunenus, coaepraiine
HECKOJIbKO ()YHKIIMOHAIBHBIX TPYIIIL.

. Knaccudukanus THIOB n30Mepuu (IPUMEPHI).

. OcoOeHHOCTH CTPOCHHUS OpraHn4YecKux coenuHenuu. Ilonsarue o
TUOpUIU3AIINH.

. CpaBHEHME BAXHEUIINX XHMHWYECKHX CBOMCTB YIJIEBOJOPOJOB Pa3JIMYHbI

kiaccoB.  HutpoBanue, cyinbpupoBaHue, u30Mepu3alus, MOJTUMEpHU3AIUs,
KATAJIMTUYECKOE OKUCIICHHE.

. ApeHbl 1 uX npou3BoAHbIe. [IpaBuno opueHTanuu 3aMecTuTeneil OEH30IbHOTO
KOJIbLIA.
. CpaBHEHHE BaXXHEHUIIMX XUMHUYECKHX CBOWMCTB  KHCJIOPOJICOACPKALIUX

COCAMHEHUNM Pa3au4yHbl KiIaccoB. MHoroatoMmHsle crnupThl. OOpa3oBaHHE KHUPOB.
Bricime kapOoHOBBIE KUCTIOTHI (TTPESIbHBIC U HEMPEACTBHBIC).
. VYraeBoibl, XapaKTepHbIe XUMHYECKHE peakiini. KauecTBeHHbIE peaKIIuu.
. CpaBHEHHE BaOKHEHIINX XMMHUUYECKHUX CBOWMCTB a30TCOJIEPKAIIMX COCIUHEHUN
pa3IMYHbl KJIACCOB. AMHHOKHUCIIOTBI, XapaKTEPHbIE XUMHUYECKUE PEAKIUU. AHUIMUH,
XapaKTepHbIe XUMUUYECKUEe peakinu. KauecTBeHHbIE peakilvi.
. Yactuupl 35ekTpoduisl u Hykieohunsl. O6pa3zoBanue kapo-katuona. [IpaBuna
MapkoBHuKoBa ¥ 3aiiiieBa (MX 00ObSICHEHHUE C TOUYKH 3PEHUS] MEXaHU3Ma XUMHYECKON
peakiuu). MexaHu3Mbl HUTPOBAHUSI, AJTKWUJIUPOBAHMS, XJIOPUPOBAHUS APEHOB U HX
MPOU3BO/IHBIX.

Opranu3ysi TOATOTOBKY K 3aHATUSAM, YUYHUTEIb MOXET MOJIb30BaThCS
JUTEPaTypoO, KOTOpasi IpUBEICHA HIXKE.

PaspabarbiBas 3aHsATHS (PaKyIbTaTUBHOIO Kypca «Pewenue 3aoay no xumuu, 11
knacc: nodzomoska k EI'D » peKOMEHIyeM OpHUEHTUPOBATh Ha CIEIYIOIINE
00pa3oBaTeIbHBIC TEXHOJIOTHU:

- MexHoN02Usl YKPYNnHeHus ouoakmuyeckux eounuy (0000lIeHne Marepuaia Ha
0oJiee BBICOKOM YPOBHE, CUHTE3 U aHAJIU3);

- MexXHOI02Usl MOOYJIbHO20 0OVYeHUs,

- MEXHON02UsL OP2AHU3AYUU CAMOCMOSMENbHOU pabombl yuaujuxcs (IOCTpOEHUE
WHINBUIYAIGHBIX JIMHAA OOYYCHHS, y4YeT WHIWBHIYAJIbHBIX TOTPEOHOCTEH
IIKOJIbHUKA);

- OANIbHO-PEUMUH208as MEXHOL02USL 8 OYEHUBAHUU OOCMUNCEHULL
(ITOPT®OJIMO kak MHCTPYMEHT CAMOOLIEHKH U KOPPEKTUPOBKHU WHIMBHYyaIbHBIX



JUHUNA 00ydeHUS);
- ucciedosamenvckue mexuonocuu (HOPMHUPOBAHUE UCCIIEIOBATEIHCKON
KyJIBTYpbl yUEHUKA, pealin3aius IeATEIHbHOCTHOTO MOAX0Aa B OOyUYEHHU C yUETOM
CITOCOOHOCTEH IIKOJIbHUKOB).

KaHeHI[apHO-TeMaTI/I‘lECKOC IJIAHUPOBAHUE

No Tema 3aHsaTHS KonnuectBo JlaTta
/1 4acoB
Tema 1. Tema 1. BBenenune kypca
(4 yaca) | XapakTepucTHKa COJAEpKaHMs 3a7a4 0a30BOr0 YPOBHS 1
CJIO’)KHOCTH 10 XUMHH. 05.09.2023
XapakTepHucTuKa coiep KaHus 3a/1a4 BBICOKOTO YPOBHSI 1
CJI0’)KHOCTH 110 XUMHH. 07.09.2023
Oco0eHHOCTH CaMOCTOSTENbHOM MOAroTOBKH noMa. Co3iaHue 1
JHEBHHUKA «MOU yCIEXH U TOCTHKCHUS». 12.09.2023
HHTepHeT-pecypcehl JUisl HOATOTOBKH IIKOJIBHUKOB IO XUMHUH. 1 14.09.2023
Tema 2. Teopernueckue 0CHOBbI XUMHH. O01AsA XUMUSL.
(16 yacoB) | CoBpeMeHHbIE PEACTABIEHHS O CTpoeHuH atomMa. CTpoeHue 1
AJIEKTPOHHBIX 000JI0UEK ATOMOB AJIEMEHTOB MEPBBIX YETHIPEX
HEPHONOE. 19.09.2023
Ileproauueckuii 3aKOH U IEPUOIUYECKAs CUCTEMA 1
xuMudeckux sneMeHnToB .M. Menneneesa. 21.09.2023
KoBasleHTHass XUMHYECKast CBA3b, €€ PAa3HOBUIHOCTH 1
(monsipHas U HETOJspHAst), MEXaHU3MbI 00pa30BaHUS. 26.09.2023
Honnas cBsa3b. MeTammmueckas ¢BsI3b. BogopogHas CBSI3b.
P 1 28.09.2023
DIEKTPOOTPULIATENLHOCTh. CTENEeHb OKUCIICHUS U 1
BaJICHTHOCTh XMMHYECKUX DJIEMEHTOB. 03.10.2023
Knaccudukanuss XuMu4ecKux peakiui.
o P 1 05.10.2023
Xumnueckoe paBHoBecHe. CMENIeHne XUMUYECKOTO 1
paBHOBECHS TIOJT JICHCTBUEM PA3IMYHBIX (DAKTOPOB.
10.10.2023
Teopust SAEKTPOIUTUUECKON JTUCCOTHAITIH.
P P aceon 1 12.10.2023
Peakuun moHHOTrO OOMEHa.
1 17.10.2023
XapakTepHble XMMUYECKUE CBOMCTBA OKCUJIOB: OCHOBHBIX, 1
aM(bOTEpHBIX, KHUCIOTHBIX. 19.10.2023
XapakTepHble XUMHUECKHE CBOMCTBA OCHOBAHUM U 1
aM(pOTEPHBIX TUIPOKCUIOB. 24.10.2023
XapakTepHble XUMHYECKHUE CBOMCTBA KUCIIOT.
partep 1 26.10.2023
XapakTepHbIE XMMUYECKUE CBOMCTBA COJIEH: CPEIHUX, 1

KHCJIBIX, OCHOBHBIX, KOMIIJICKCHBIX.

07.11.2023




I'uaponus coneit. Bogopoansiii nokazarens (pH). 1
Nunukaropsl. 09.11.2023
OKHMCIHUTEbHO-BOCCTAHOBUTENBHBIE PEAKIIMH 14.11.2023
Pemenne TpeHMpOBOYHBIX 33/1a4 110 TeMe: «TeopeTnueckue
OCHOBBI XuMuH. O0IIIast XUMUS. 16.11.2023
Tema 3. Heopranuyeckasi Xumus.

(20 yacoB) | O6mIast XapaKTepUCTHKA METAJLIOB TIaBHBIX moarpynm I-111 1
TPYIII B CBSI3U C UX MOJIOKEHUEM B IEPUOJUUYECKON CUCTEME
xumudeckux dyemenToB .M. Menaeneena. 21.11.2023
XapakTepHble XUMHUYECKHUE CBOMCTBA MPOCTHIX BELIECTB U 1
COEIMHEHUI METAJJIOB - IIEJIOYHBIX, IIEI0YHO3EMEIbHBIX,
ATIOMUHHSL. 23.11.2023
OO61mas xapakTepuCcTHKa HEMETAJIIOB TJIaBHBIX MOATPYIII, B 1
CBSI3U C UX MOJIOKEHUEM B MIEPUOINIECKOMN CHCTEME
xumuuecknx dyemenToB .M. MengeneeBa 28.11.2023
XapakTepHble XUMHUYECKUE CBOWMCTBAa BOJOPOJA. 1 30.11.2023
XapakTepHble XUMHUYECKHE CBOWCTBA TaJIOrEHOB. 1 05.12.2023
XapakTepHbl ~XUMHUYECKHE CBOMCTBAa KHUCIOpPOJA. 1 07.12.2023
XapakTepHble XHMHWYECKHE CBOWCTBA CEpHI. 1 12.12.2023
XapakTepHble XHMHWYECKHE CBOWCTBA a30Ta. 1 14.12.2023
XapakTepHble XHMHYECKHE CBOHCTBa Qocdopa. 1 19.12.2023
XapakTepHbl XMMHUYECKHE CBOMCTBA yIJIEpOJa. 1 21.12.2023
XapakTepHble XUMHUYECKHME CBOMCTBA KPEMHMSI. 1

26.12.2023
XapakTepucTrKa NepexXoaHbIX JIEMEHTOB - MEH, LINHKA, 1
XpoMa, xKeJje3a Mo UX TOJI0KEHHUIO B MEPUONMUECKON CUCTEME
xuMHudeckux siaeMenToB J[.M. Menpeneena. 28.12.2023
XapakTepHble XHMHYECKHE  CBOMCTBa MPOCTBIX 1
BEILECTB U COEAMHEHUH MEPEXOAHBIX METAIIOB - ME/IM, LINHKA,
XpoMma, xKenesa. 09.01.2024
PacueTsl: eciii 0HO U3 BEIIECTB AAHO B BUJIE PACTBOpPA C 1
OMpeIeTICHHON MacCOBOM J10JIeH PACTBOPEHHOTO BEIIECTBA. 11.01.2024
Pacuertsr: MaccoBoil i 00BEMHOMN JOTU BBIXOJIA POAYKTA 1
PEAKIMH OT TEOPETUUECKH BO3MOXKHOTO. 16.01.2024
PacueTsi: MmaccoBoii 1011 (MacChl) XUMHYECKOTO COCTMHECHHMS 1
B cMecu. Onpenenennie pH cpenbl pacTBOPOM COJIEH. 18.01.2024
['eneTndeckas CBA3b MEXIy OCHOBHBIMH KJIacCaMu 1
HEOPraHUYECKUX COCAMHEHMI. 23.01.2024
['eneTndeckas CBA3b MEXIy OCHOBHBIMH KJIacCaMu 1
HEOPraHUYECKUX COCAMHEHHI. 25.01.2024
KauecTBeHHBIE peakIIMi HA HEOPTaHMYECKHUE BEIIECTBA U 1
HOHBI. 30.01.2024
CocTaBieHne HOHHBIX YPaBHEHUH. 1 01.02.2024
Tema 4. Opranuveckasi XumMus.

(20 yacoB) | Teopust cTpoeHUsI OPraHUYECKUX COEANHEHHUH. 06.02.2024
H3omepus - CTpyKTypHas U IPOCTPAHCTBEHHAs. ['omoiioru u
TOMOJIOTUYECKUH PS/I. 08.02.2024




Turel cBsA3eM B MOJIEKYJ1aX OPraHUYECKUX BEILECTB.

['uOpuan3anus aTOMHbIX opOuTasielt yrnepona. Paaukai. 13.02.2024
OynkuuoHanbHas rpynna. Knaccudukanus n Homenknarypa | 1
OPraHMYEeCKUX COCTMHECHUH. 15.02.2024
XapakTepHble XUMHYECKHE CBOMCTBA YIIIEBOIOPOJIOB. 1 20.02.2024
[IpupoaHble HICTOYHUKH YIIIEBOAOPOOB, UX IepepadoTKa. 1 22.02.2024
MexaHu3Mbl peakiuii MPUCOCIMHEHUS B OPraHUYECKOM 1
xumui. [Ipasuno B.B. MapkoBHuKOBa, IpaBuiio 3aiilieBa
AM. 27.02.2024
Peakuuu nonumepusanuu u nonukonaeHcanuu. [lomumepsi. 1
I1nacTmMaccel, BOJJOKHA, KAYYYKH. 29.02.2024
XapakTepHble XUMUYECKUE CBOWCTBA CITUPTOB M (DeHOIA. 1 05.03.2024
XapakTepHbIE XUMHUYECKHE CBOMCTBA aJIbJIETU/IOB, 1
peIeIbHBIX KAPOOHOBBIX KUCIIOT, CIIOKHBIX 3(UPOB. 07.03.2024
Opranuyecke COeAMHEHUS, COJIEPKaIe HECKOIbKO 1
(G yHKIMOHAIbHBIX. OCOOEHHOCTH XMMUYECKHX CBOMCTB. 12.03.2024
XapakTepHble XUMUYECKHE CBOMCTBA a30TCOACPKAIIUX 1
OPraHUYEeCKUX COCIMHEHUN. BHOIOrMYecKn BaKHbIE
BEIIECTBA: KUPBI, OCTIKU, HYKIIEHHOBBIE KUCIOTHI. [ OpMOHBI.
®epMeHThl. MeTaJlsIopraHnyecKue COeIMHEHMSL. 14.03.2024
buonornuecku Ba)xHbIEe BEUIECTBA: KUPBI, OCTIKH, 1
HYKJIEMHOBBIE KUCIOTHI. ['0opMOHBI. DEepMEHTEI.
MetaiopraHn4eckre CoeIMHEHHUsI. 19.03.2024
Haxoxxnenne MosexynsipHor (popMysibl BEIIECTBA. 1 21.03.2024
I'eneTnueckas CBA3b MKy HEOPTAHUUECKUMHU U 1
OpPraHMYECKHMHU BEUIECTBAMH. 02.04.2024
I'eneTnueckas CBA3b MEKIY OCHOBHBIMH KJIACCAMHU 1
HEOPraHUYECKHUX BEIIECTB. 04.04.2024
KauecTBeHHbBIE peaKIK Ha aJIKeHbI, ATKaHbI, CIIUPTHI. 1 09.04.2024
KauecTBeHHBIE peaKIiK Ha allbJIerH/Ibl, KApOOHOBBIE KUCIOTHI. | 1 11.04.2024
KauecTBeHHBIE peakiiy Ha YIIIEBObI, OCTKH. 1 16.04.2024
Wnentudukanust opraHMuecKux COeAMHEHUH. 1 18.04.2024

Tema 5. O06001meHue U MOBTOPEHNE MAaTepHaJia 3a Kype IIKOJIbHBIH

(8 uacom) XHUMHH. 1
OCHOBHBIE TIOHSITHS ¥ 3aKOHBI XUMHH. 23.04.2024
[lepuonnyecknii 3akoH [[.M1.Menneneesa u ero puznveckuit 1
CMBICII. 25.04.2024
Teopus ctpoenus opranndeckux Bemiects A.M. byrtnepoaun | 1
0COOEHHOCTH OPTaHUYECKUX COCTUHECHUMN. 02.05.2024
OKHCTUTENBHO - BOCCTAHOBUTENBHBIE PEAKIIUU B 1
HEOPraHUYECKON XUMUH. 07.05.2024
OKHCTUTENBHO - BOCCTAHOBUTENBHBIE PEAKIIUU B 1
OpraHMYeCKON XHMHUHU. 14.05.2024
['eHeTHYeCKas CBSA3b MEXKIY HEOPTAHUICCKUMU U 1
OpPraHMYECKUMHU COETMHEHUSIMHU. 16.05.2024
OKCrepuMeHTaJIbHbIE OCHOBBI OPIraHUYECKON XUMUH. 1 21.05.2024
Knaccudukanus 1 HOMEHKIATypa OpraHHYeCKUX 1
coeuHeHn. ITOroBbIil KOHTPOJIb. 23.05.2024




HUroro: 68 yacos
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