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1. IosicHuTeILHAA 3aNMUCKA

1.1. HopmaruBHas 0a3a
PabGouass mporpamMma no 3yeKTUBHOMY Kypcy «M30paHHbIE BOIPOCHI XUMHH))

COCTaBJIEHA B COOTBETCTBHH C:
1. ®denepanbHbpiM 3akoHOM OT 29.12.2012 Ne 273-®d3 «O6 obpazoBanum B Poccuiickoit
Oenepaunn,

2. denepanbHBIM TOCYJaPCTBEHHBIM 00Pa30BaTENbHBIM CTAHAAPTOM CPEAHETO OOIIEro
oOpa3oBaHusi, yTBEPKJACHHOTO IprKka3oM MuHucTepcTBa 00pa3zoBanus U Hayku Poccuiickoit

®enepaunu ot 17.05.2012 Ne 413,

3. Yuebnsim mmanom COO MOY Ilerposckoit COIL na 2023-2024 yueOHblii TO/,



Hean u 3apaun

Pabouast mporpaMmma 31eKTUBHOTO Kypca «/30paHHbIe BOIPOCH XUMUN» pa3padoTaHa
Ha OCHOBE IIPOIPaMMBbI «M30paHHBIE BOIIPOCHl XHUMUN», ABTOPBI-COCTABUTEIIN:
Jom6poBckas CBernnana EBrenbeBHa, crapinii npernoiaBatelib kadeapb
ecTecTBeHHO-HayuHoro oOpazoBanus CII6 AIIIIO, 3acioyxxennsiil yuurens PO; JIEBkuH
Anton HuxkomaeBuy, 3aBenyromuii kadenpoit EHO CII6 ATIIIO.

JIaHHBIN KyPC SIBISAETCA BPEOMEMHO-OPUEHMUPOGAHHBIM.

Pa3zpaGoTtanHass mporpamma sBJIsIeTCS JIOTHYHBIM M aKTYaJbHBIM JIOMOJIHEHHUEM K
OCHOBHOMY CHCTEMAaTHYECKOMY KypCy XUMUHU.

Hean Kypca:
. yriayOJieHue M paclIMpeHue 3HaHWM CTapUIEKIaCCHUKOB IO Hauboliee CI0KHBIM
BOIIPOCaM Kypca XMMHUH CPEIHEH IIKOJIbL,
. npo¢OopUEHTALMOHHAsA paboTa CO CTapIIEKIACCHUKAMHU, 3HAKOMCTBO ¢ XUMUYECKUMU
BY3amu ctpanbl, BOCTpeOOBAHHOCTBIO CHEIHMAIUCTOB U MYTAMU MOJYyYEHUS XUMUYECKOTO
o0pa3zoBaHus;
. OKa3aHHe IOMOIIM B TOJATOTOBKE YK€ NPOPECCHOHAIBHO - OPHUEHTUPOBAHHBIM
y4dalumMcs K cjaue €IUHOr0 rocy1apcTBEHHOTO dK3aMeHa 10 XUMUHU.

3agauyamMu Kypca sBISIOTCS:
. JMKBUJIALUS TPOOEIIOB B 3HAHUSAX CTAPILIEKIaCCHUKOB;
. KOHKPETH3allus, yIIpoueHUe U yriyOaeHue 3HaHU| 1o HauOoJiee CII0KHBIM BOIIPOCaM
HIKOJIBHOTO Kypca XUMUU;
. pa3BUTHE YMEHHUS JIOTMYECKH pacCyXJaTh, IUIAaHUPOBaTh, AuddepeHIrpoBarp,
YCTaHABIIMBATH IPUUMHHO-CJIEICTBEHHBIE CBS3H;
. Pa3BUTHE HAaBBIKOB CAMOCTOATEIBLHON pabOTHI.

1.2. OOmasi xapakTepucTuKa Kypca
OnekTuBHbIN Kypc «M30paHHBIE BOMPOCHI XUMHUU)) CO3JaH B IEIAX OOECTICUCHUS

MPUHIMIIA BAPUATUBHOCTH M yU€Ta HHIUBHUIYATbHBIX MOTPEOHOCTEHN 00yJaronIuXcsl.
Peanu3zanuss naHHOrO Kypca NpENIoiaraeT codeTaHue TakuX (GopM U METOJIOB
o0ydeHusi, Kak JIEKI[MU, CEMHUHApbI, TPEHUHTH, paboTa B TMapax W MajblX TpyMIax,
camocTosiTenbHas padoTa.
Hcnonb3oBanne B 10 Kimacce Takoro Merona oOy4eHHs! Kak CpaBHEHUE (B Mporpamme
MpeasiaraeTCs CPaBHUTH CTPOCHHE M CBOWCTBA Pa3HBIX TPYMNI OPraHUYECKUX BEIICCTB)

IMO3BOJIUT YyYaIIUMCA CHUCTCMATU3UPOBATH 3HAHUA IO PA3JIUYHBIM KJIaCCaM OPTraHUYCCKUX



5

BEIECTB, YCTAHOBUTH B3aWMOCBS3M MEXIy KiaaccaMd. Ha CeMHHapCKMX 3aHSTHSIX
IUITAHAPYETCSl  UCIOJB30BaHME MPEACTABICHUS WHMOPMAlMK B BHAE  Pa3IHYHBIX
CPABHHUTEJIBHBIX TAOJIHII.
B yueOHO-TeMaTHUYeCKUH ITaH Kypca BKIIOYEHBI 4 MMPAKTHYECKHE PAOOTHI:

1) CsoiicTBa KJ1aCCOB HEOPTaHMYECCKHUX BEMICCTB: OKCHIBI, THAPOKCHIBI, COJIH

2) T'maponus coneit

3) OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIINN

4) KavecTBeHHBIC PEaKIIUK B OPraHUYECKON M HEOPTaHHUECKOM XUMHUH

BrImosiHEHHE pealbHOr0 XMMHUYIECKOTO KCIIEPUMEHTA MO3BOJIUT YUYAIIUMCS 3aKPEIUTh U
CHCTEMAaTHU3UPOBaTh IOJIyYEeHHBIC 3HAHHUS, CPOPMUPOBATH IKCIIEPHMEHTAIBHBIC HAaBBIKH.
DJEeKTUBHBIA Kypc HE MpeanojaraeT AyOJHpOBaHHE MPAKTUKyMa, MPEIyCMOTPEHHOTO
0a30BBIM KypcoM XuMHK. OCHOBHBIE IIE]TH MMPOBEACHUS MPAKTHUCCKUX PaboT:
. O0TpaboTKa HABBIKOB PEIICHHSA  CIIOKHBIX  OKCIIEPUMEHTAIbHBIX  3a7ad  Ha
pacro3HaBaHNe OPraHUYECKHUX BEIIECTB,
. 3HAKOMCTBO C OCOOCHHOCTSIMH XHMHUH Ba)KHEHIINX d-3JIEMEHTOB U HMX COCAMHCHHIMA
(0630p XMMHUH COECAMHEHUIN MEJIH, XKeJle3a, XpoMa M MapraHiia).

[Ipy npoBeneHNH TaKOrO MPAKTUKYMa YUUTHIBAKOTCSA:

. IIpaBWIa OXpaHbl TPY/a,
. Hanu4uue o0OpyAOBaHMS U PEAKTUBOB,
. WH/IMBUyaJIbHbIE 0OCOOEHHOCTHU y4allluXcs U TeMIT BHIIIOJTHEHUS SKCIIEPUMEHTA.

Buasi u popMbl KOHTPOJIA.
[To pe3ynbTaTam OCBOEHHUS 3JIEKTUBHOTO Kypca «l/30paHH BONPOCHI XUMHH» MPOBOIUTCS

UTOTOBAsI KOHMPOAbHAA padoma.
1.3. Mecto Kypca B y4eOHOM ILIaHe

OnexkTuBHbIN Kypc «M30paHHbIE BOMPOCH XMUMHH» SIBISETCS KypcOM IO BBIOOpY
yuammxcs 10 knacca, M3y4aromux XuMuio Ha 0a30BoM ypoBHe. Paccunran Ha 34 yaca, T.e. 1
ypok B Heaento B 10 kiacce, u 34 yaca B 11-om, T.€. 68 yacos 3a 2 roja.

B 10-om kitacce IpHOPUTETHBIM SIBJISIETCS M3yUYEHUE OPraHUMYECKOM XUMHH, B 11-0M -
oOuieit 1 Heopranudyeckoit xumuu. Takoe pacnpeiesieHe BpeMEHU MO3BOIUT 00yYarouuMCs
UCKJTIOYUTH (PU3NYECKUE U BpEMEHHbIE MePErpy3KH MpH MOATOTOBKE K UTOIOBOM aTTeCTallUU.
ONEKTUBHBIN KypC SIBISETCS JOTUYHBIM M aKTyaJbHbIM JIONOJHEHUEM K OCHOBHOMY KypcCy
XUMHUH, B LIEJIOM COXpaHSAET JIOTMKY M3yuy€HHE MaTepHualla Ha ypoKax XMMHUHU Ha 0a30BOM

YpOBHE.
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1.4, TlnaHupyemble pe3yJbTAThl OCBOECHHS

[ImaHupyembie pe3yabTaThl OCBOSHHS TMPOTPaMMbl JIEKTHBHOTO Kypca «VI30paHHBIC
BONPOCHI XUMHH» YTOYHSIOT ¥ KOHKPETH3WPYIOT OO0Iee MNOHUMAaHUE JUYHOCTHBIX,
METaINpPeIMETHBIX ¥ MPEJAMETHBIX PE3y/IbTaTOB KaK C MO3UIMA OpraHU3aIiK X JOCTIKECHUS
B 00pa30BaTEIbHON ACATEIIBHOCTH, TaK U C TIO3UITUI OIEHKH JOCTHKEHUS dTUX PE3YJIbTATOB.

Pe3ynbpTaThl u3ydeHHs Kypca 1o BEIOOPY 00YUaIONUXCsl TOJDKHBI OTPAKATh:

. pa3BUTHUE JIMYHOCTH OO0YYAIOIIUXCS CPEICTBAMU TPEIaraeMoro /Il U3yUeHHs Kypca:
pa3BHUTHE OOIICH KYJIbTYpPhl, MUPOBO33PEHHUS, IIEHHOCTHO-CMBICIIOBBIX YCTAaHOBOK, Pa3BUTHE
NI03HABATEIIbHBIX, PETYIATUBHBIX W KOMMYHHUKATUBHBIX CIHOCOOHOCTEW, TOTOBHOCTH W
CHOCOOHOCTH K CaMOPa3BUTHUIO U MPO(PECCHOHATTEHOMY CaMOOIIPEIEICHHUIO;

. OBJIQJICHUE CHUCTEMATUYCCKHUMH 3HAHHMSMH M TPUOOPETEHUE OIBITa OCYIICCTBICHHS
1eJ1Ieco00pa3HON U Pe3yIbTaATUBHOM e TETFHOCTH;

. pa3BUTHE CIIOCOOHOCTH K HEMPEPHIBHOMY CaMOOOPa30BaHUIO, OBJIAJICHHUIO KIFOYCBBIMU
KOMIIETEHTHOCTSIMH, COCTABJISIFOIIIAMYI OCHOBY YMEHUS: CAMOCTOSATEILHOMY MPHOOPETCHUIO
U MHTETPallii 3HAaHWUH, KOMMYHUKAIUM M COTPYAHHYECTBY, I(P(EKTUBHOMY PEIICHHUIO
(pa3pemieHnio)  mpoOJieM, OCO3HAHHOMY  HWCIIOJB30BaHHIO  MH(GOPMAIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA, CAMOOPTAHU3AIUN M CAMOPETYIISIIHH,

. obecrieyeHne akaJeMUYECKO MOOHWIBHOCTH W (WMJIM) BO3MOXXHOCTU TOJICPKUBATH
n30paHHOE HaIpaBleHUE 00pa30BaHNS;

. obecrieyeHne MpopheCcCUOHATLHON OPUEHTAIIMH 00yYarOITXCS.

IInanupyemvie nuunocmmubie pe3yromamel

JIM4HOCTHBIE PE3YNIbTATHI BKIIOYAIOT:
. POCCUHCKYIO TPaXJaHCKYI0 HACHTUYHOCTh (MAeHTU(dUKAIUS ce0s B KadecTBE
rpaxaanuHa Poccuu, ropaocTh 3a JOCTHXKEHUS PYCCKHX YUY€HBIX, 32 PYCCKYIO HAyKy,
OCO3HAHME M OIIYIIEHHWE JIUYHOCTHOW COMPHUYACTHOCTH CYIh0€ POCCHUHCKOrO Hapoja).
Oco3HaHHOE, YBAXKUTEIBHOE M JTOOpOKEIATeIbHOE OTHOIIEHUE K HCTOPUHU, KYJIbTYpeE,
PENIUTUY, TPATUIIHSIM, sI3bIKaM, IICHHOCTSIM Hapo10B Poccun 1 Hapo10B MUpa;
. c(hOopMUPOBAaHHOCTD LEJIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHON MPAKTHKY;
. c(hOpMUPOBAaHHOCTh IIEHHOCTH 3J0POBOTO W 0Oe30macHoro o0pa3a IKU3HH;
WHAVBUAYATbHAS M KOJIJICKTUBHAS 0€30MaCHOCTh B UPE3BBIYAMHBIX CUTYAITUIX;

. c(OpMHUPOBAHHOCTb ~ OCHOB  3KOJOTMYECKOM  KYyJIbTypbl,  COOTBETCTBYIOILEH
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COBPEMEHHOMY YPOBHIO KOJIOTHYECKOTO MBIIIIJICHUS;
. OCBOCHHOCTH COIIMAJIbHBIX HOPM, MPABWJI TOBEICHUS, pojied U (opM COIMaIbHOMN
YKU3HU B Ipynnax U cooluiecTBax

Inanupyemvie memanpeomemuule pe3yibmanmol
MeTranpenMeTHbIE Pe3yNIbTaThl BKIFOUAIOT TPH TPYIITEI YHUBEPCAIBHBIX YICOHBIX JIEHCTBUN.

Pezynamusnvie ynusepcanvuvie yuebnvie deticmsus
. CaMOCTOSITEIHPHO OINPEACIATh IIeNIH, 3a7aBaTh MapaMEeTPbl U KPUTEPUHU, 10 KOTOPHIM
MO>KHO OIPEACIHTh, UTO Ie/Ih JOCTUTHYTA;
. OIICHWBAaTh BO3MOXXHBIC TIIOCIEACTBUS JOCTHXKEHHS IIOCTAaBJICHHOW 1€ B
NESITEIBHOCTH, COOCTBEHHOW KM3HW W JXKU3HH OKPYKAIOIIMX JIFOJCH, OCHOBBIBASCh Ha
COOOpaXKEHUAX ITUKH H MOPAJIH;
. CTaBUTH U (OPMYIHUPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BaTEIbHOMN AEATEILHOCTH U
YKU3HEHHBIX CUTYaIUsAX;
. OIICHWBATh PECYpPChl, B TOM YHUCJIC BpeMs W Jpyrue HeMaTepUadbHBIC PECYPCHI,
HEOOXOAUMBIC JIJIsT TOCTHKEHUS TTOCTABIICHHOM 11EJIH;
. BBIOMPATh MYTh JOCTIKCHHUS IIENH, IJIAHHPOBATh PEIICHUE ITOCTABICHHBIX 3aj1ad,
ONITUMH3UPYS MaTEPHAIILHBIC M HEMaTepUAIbHBIC 3aTPaThI;
. OpraHu30BBIBaTh A((PEKTUBHBIA IMOUCK PECYpCOB, HEOOXOIUMBIX I JOCTHKCHUS
MIOCTABIICHHOM 11EJTM; CONOCTABIISATh MOJYUYEHHBIN Pe3yJbTaT AEATEITHHOCTH ¢ TTOCTABICHHON
3apaHee IeJIbIo
. OCO3HAHHOE, YBAKUTEIBHOE U JIOOPOKEIATEIbHOEC OTHOIICHHUE K JIPYrOMY YeIIOBEKY,
€ro MHEHHI0, MEPOBO33PEHHUI0, KYIbTYpE, A3bIKY, Bepe, IPaXKIaHCKON MO3UIuu. [ 0TOBHOCTH
U CIIOCOOHOCTH BECTH JHMAJIOT C APYTUMHU JIFOJIbMHU U IOCTUTATh B HEM B3aUMOIIOHUMAHUS;
. pPa3BUTOE MOPAITbHOE CO3HAHWE M KOMIIETCHTHOCTh B PEIICHUHM MOPAIBHBIX MPOOIeM
Ha OCHOBE JIMYHOCTHOTO BHIOOpA, (popMUpOBaHUE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO
TIOBEJ/ICHUSI, OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBECHHBIM MOCTYITKAM;
. ACTETHYECKOE, OMOIMOHAIBHO-IICHHOCTHOE  BUJACHHE  OKPYKAIOIIET0  MHPA;
CIOCOOHOCTH K SMOITMOHAILHO-IICHHOCTHOMY OCBOCHHIO MHPa
Ilo3nasamenvhble yHUBepcaivbHvle yueOHble 0elicmeus
. UCKAaTh ¥ HAXOJUTh OOOOIIEHHBIE CHOCOOBI peIIeHUs 3ajad, B TOM 4YHCIE,
OCYIICCTBIIATh Pa3BEPHYTHIM WH(GOPMAIIMOHHBIM MOWCK W CTaBHTh Ha €ro OCHOBE HOBBIC
(yueOHBIE ¥ IMO3HABATEILHBIC) 3a/1a4H;

. KPUTUYECKH OLIEHWBATh U HWHTEPIPETUPOBATH HMH(OPMAIMIO C Pa3HbIX TMO3HIIMM,
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pacrno3HaBaTh ¥ PUKCUPOBATH MPOTHBOPEUHS B MHPOPMAITMOHHBIX UCTOYHUKAX;

. UCIIOJIb30BaTh Pa3JIMYHbIE MOJICIbHO-CXEMaTUYECKUE CPEACTBA ISl MPEACTaBICHUS
CYIIECTBEHHBIX CBSI3€M M OTHOLIEHWM, a TakKX€ NPOTUBOPEYU, BBISBICHHBIX B
HH()OPMAIMOHHBIX HCTOYHHKAX;

. HAaXOJUTh U IPUBOJUTHh KPUTHYECKUE APTYMEHTHI B OTHOIIEHUH JEUCTBUN U CYKICHUN
JIPYyroro; CIOKOMHO M Pa3yMHO OTHOCUTHCS K KPUTHUECKUM 3aMEUYaHUSIM B OTHOLICHUU
COOCTBEHHOTO CYXJICHUS, pacCCMaTPUBATh UX KaK PeCypc COOCTBEHHOTO Pa3BUTHS;

. BBIXOJIUTH 33 PaMKH Y4eOHOTO MpeaMeTa U OCYIIECTBIATH IieJeHANIPaBIECHHbBIN MONCK
BO3MOKHOCTEH ISl IMIMPOKOTO MEPEHOCa CPEACTB U CIIOCOOOB JIEHCTBUS;

. BBICTpaWBaTh  WHIAUBUIYAIBHYIO  OOpa30BaTENbHYIO  TPACKTOPHIO,  YUYHUTHIBAs
OTPAaHUYEHUS CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIC OrPaHUYCHHUS;

° MCHSTDH U YACPIKHUBATDL PA3HBLIC IIO3UITUHN B MMO03HABATEIILHON JESTCIbHOCTH.

Kommynukamuenwvie ynugepcanvuvie yueonvie oeucmaus

. OCYIIECTBJIATH JIETIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMU
(kak BHYTpH 00pa30BaTeIbHON OpraHU3alliy, TaK U 3a €€ MpeAesiaMu), oAOUpaTh MapTHEPOB
JUTSI 1ETI0BOY KOMMYHUKAIIMHA UCXOJI U3 COOOPaKEHUN PE3yJIbTATUBHOCTH B3aMMOJICHCTBUSA,
a He JIMYHBIX CUMIIaTHIi;

. MIPU OCYILIECTBICHUH T'PYIIOBOM pabOThl OBITh KaK PYKOBOAMTENEM, TaAK U YICHOM
KOMaH/bl B pa3HbIX pOJsAX (F€HepaTop UAEH, KPUTUK, UCIIOJIHUTENb, BBICTYIAKOLIHI, SKCIIEPT
U T.J.);

. KOOPJAMHUPOBATh U BBINOJHATH PAaOOTy B YCIOBHUSIX PEAIbHOTO, BUPTYaJIBHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

. pa3BEPHYTO, JIOTUMHO M TOYHO H3JIaraTh CBOK TOUYKY 3pPEHUS C HCIOJb30BAHHEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

. pacrno3HaBaTh KOH(IMKTOTEHHbIE CUTyalldd U NPeJoTBpaliaTh KOH(MIUKTHI 10 UX
aKTUBHOU (pa3bl, BBHICTPAWBATH JEIOBYI0 M 00pa3oBaTEeNbHYI0 KOMMYHHUKAaIUIO, n30eras

JIMYHOCTHBIX OLICHOYHBIX Cy)K,Z[CHHﬁ.

Inanupyemvie npeomemmsvie pe3yibmamsl

B pesynbraTe 00yueHus 1Mo nmporpamme 3IeKTUBHOTO Kypca «30paHHbIe BOPOCHl XUMUM)
00ydJaromuics HAyYnuTCs:

. MPUMEHSTh KJIIOYEBBIE TEOPUU, TOJOKEHUS U 3aKOHOMEPHOCTU, COCTAaBIISIOIINE

npeamMeT ((XI/IMI/IH», yTO 00ecneunBaeTCs NMoCpE€aACTBOM MOACIIUPOBAHUA MW IMOCTAHOBKHU
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IPOOJIEMHBIX BOIIPOCOB, XapaKTEPHBIX JJIs IPEAMETHOIN 00nacTu «EcTeCTBEHHbIE HAYKU;

. YCTaHABIUBATh MEXKIIPEAMETHBIC CBA3H C JpyruMu oOJacTsMHU 3HaAHUS U
MCITOJIB30BATh 3HAHUS PA3JIMYHBIX IUCLMIUIMH JUIS PEIICHUS KOHKPETHBIX 3a/1a4;

. pacro3HaBaTh CYIIECTBEHHbIE IPU3HAKK M B3aMMOCBA3M OOBEKTOB HU3Yy4EHUS,
JEMOHCTPUPOBATH PA3ITUYHBIC TOAXOAbI K U3YYEHUIO XUMUYECKUX SIBJICHUN;

. pemiaTte Kak HEKOTOPBIE IPAKTHUYECKUE, TaK U OCHOBHBIE TCOPETHYECKHUE 3aJauy,

XapaKTCPHBIC I UCITOJIB30BAHWA MCTOJ0B 1 HHCTPYMCHTApUA XUMUU.
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15. Conep:xanue nporpaMmmbl

10 kiacc - 34 yaca
Tema Ne 1(114) OcobenHocmu 31eKMpPOHHO20 CIMPOEHUS, XUMUYECKUX C8OLCME U
NOJYYEeHUsL YeNe8000P0008

KBaHTOBO-MeXaHHUECKasi MOJIENIb CTPOEHUS aTOMOB. MexaHu3M 00pa30BaHMUs
KOBaJIeHTHOU cBsA3U. CrIOCOOBI MEepeKpPhIBAHMS ATOMHBIX OpOUTAJIEH.

Oco0eHHOCTH 3JIEKTPOHHOIO CTPOEHUS YIJIEBOJIOPOAOB (THIIBI THOPUAN3ALUU aTOMOB
yraepoja, 0- U M-CBS3H).

CpaBHeHUE 3JIEKTPOHHOTO CTPOCHUSI, XUMUYECKUX CBOMCTB U MOJYUCHUS aJTKaHOB U
LUKJIOAJIKAHOB; aJIKEHOB U AJIKUHOB; AJIKAHOB, aJIKEHOB M apOMAaTHYECKHUX YIIEBOJIOPOIOB ;
6enzona u Toiryona. OcOOEHHOCTH NEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBONCTB IUEHOB C
COTIPSDKEHHBIMY TBOWHBIMY CBSI3SIMH

HNonHbIl 1 paaAuKaabHBIM MEXAaHW3MbI PEAKIIUNA B OpraHndeckoil xumuu. [IpaBuna
MapkoBHHKOBA U 3aiileBa.

Tema Ne2(5uy) OxuciumenbHo-60CCMAHOBUMENbHBIE PEAKYUU 8 OP2AHUYECKOU XUMUU
(Ha npumepe y21e6000poo0s)

OnpeneneHue CTENEHU OKUCICHUS aTOMa yriepoja B OPraHUYECKUX BELIECTBaX.

Hcrnonb30BaHne MeTOAa SJIEKTPOHHOTO OallaHca il pacCTaHOBKH KOY(PPUITMEHTOB B
YPaBHEHMSIX PEaKIUi C y4aCTHEM OpPraHUYeCKUX BemlecTB. OKUCIUTENbHO-
BOCCTAaHOBUTEILHBIE PEAKIIUU B OPTAaHUYECKON XUMUU: MSATKOE H )KECTKOE OKUCIICHUE
AJIKEHOB, OKHUCJIEHUE apEHOB, AJIKUHOB.

Tema Ne3(9u) Ocobennocmu 31eKMpPOHHO20 CMPOEHUS, XUMUYECKUX C8OUCMS, NOJIYYeHUs
KUCTIOPOOCOOEPAHCAUUX OP2AHULECKUX eleCmE

Knaccugukanus Kuciopoacoiepkaiux OpraHnyeckux CoOeJMHEHUM.

CpaBHeHUE 2JIEKTPOHHOTO CTPOCHHUS, XUMHUYECKIX CBOMCTB U TOJyYEHUs CTUPTOB U
(GbeHOI0B, aNbJIETHAOB U KETOHOB, IPEACIbHBIX U HEMPEACIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT.

Tema Ne4(2u) I'uoponu3s 6 opeanuieckor Xumuu

['maponus 6uHapHbIX coeaunenuii. Lllenounoi ruaponus ranorenankatos. [ uaponus
CoJIel OpraHMYeCKUX KUCIOT. [ MIpou3 CI0KHBIX A3(UPOB, TU- U MOJTUCAXaPHUIOB.

Tema Ne5(3u) OcobenrHocmu 31eKmMpPOHHO20 CIMPOEHUSL, XUMUYECKUX CBOUCMS, NOJYYEeHUs
aA30Mco0epAHCAuUX OP2AHUYECKUX GeUeCme

Knaccudukarmms azoTcofepkamnux OpraHndecKuX COeTMHECHUM.
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CpaBHEHUE JEKTPOHHOTO CTPOCHHUS, XUMUYECKUX CBOMCTB U MOJYUYECHUS MPEIeTbHBIX
aMuHOB ¥ aHuiIuHa. CuHTe3 nenTuAoB. [{oHsATHE O TeTepOIMKINYECKIX COeTUHEHUSX,
HYKJIEMHOBBIX KHUCIOTAX.

TemaNo6(4u) I'enemuueckas césa3b mexncoy yeneso00pooamu u KUCIOPOO- U
aA30mMco0epAHCAmUMU OP2AHUYECKUMU 8eUjeCmeamu

['eneTnueckas cBsI3b MEXAy yrieBojiopogamMu. KOHCTpYKTUBHBIE U 1€CTPYKTHUBHBIC
peaxkiuu.

B3aumocBs3b Mexay yTriaeBOA0OPOJaMHU M KUCIOPOICOIEPKAIIUMU COCTUHEHUSIMH.
Peakiuu rajgoreHUpoOBaHUS U JETaJOTeHUPOBAHMS, THAPATAIIUH U JIETUAPATAIUH,
TUAPOTAJIOTEHUPOBAHUS U IETUAPOTATOTEHUPOBAHUS.

B3aumocBs3b MeX 1y KHCIOPOACOAEPKALTUMHU U a30TCOACPKAIIUMHI OPTaHUYECKUMU
BEII[ECTBAMH.

Ilpaxmuueckasn paboma Nel «KadecTBeHHbIE PEAKIIUU B OPTaHUYECKONU XHUMHUI
11 kaacc - 34 yaca

Tema Nel(7) (3u) Knaccugpuxayus u HOMEHKIAMYpa HeOP2aHU4eCKux 6eujecms

Knaccudukanust HeOpraHn4eCcKrx BEIIECTB 110 COCTaBY U MO cBoicTBaM. [IpocThie
BELIECTBA: METAJLIBI U HeMeTauibl. AjuoTponus. CloKHble HEOPTraHUYECKUE BEIECTRA.
bunapuble coeanHenus. BoopogHbie coeTMHEHUs AIEMEHTOB TJIaBHBIX noArpyni. [lonstue
ruApokcuoB. OCHOBHBIEC, KUCIOTHBIE U aM(OTEpPHBIE THIPOKCH/IBI.

HomMmeHknaTypa HEOpraHM4EeCKUX BELIECTB.

Tema Ne2(8) (9u) Ceoticmea u nonyueHue 0CHOBHbIX KIACCO8 HEOP2AHUYECKUX 8eUjeCmE

CBoiicTBa OCHOBHBIX, KUCIIOTHBIX 1 aM(OTEPHBIX OKCHJIOB U THIPOKCHUJIOB.

Conu: knaccuduxaius, ciocoObl OTyYEHUs CPEHUX COJIEH, CBOMCTBA CPETHHUX
COJICH, MOTYyYEHUE KUCIBIX U OCHOBHBIX coieil. CriocoObl IpeBpalieHusl pa3IuIHbIX TUIIOB
couieit Ipyr B apyra. I eHeTHdeckas CBsI3b MEXY KJIacCaMH HEOPraHUYECKUX BEILIECTB

Ilpakmuueckasn paboma No2 «CBoOMCTBa KJIACCOB HEOPTAHMYECKUX BEIECTB: OKCHUJIbI,
TUAPOKCHUBI, COJIH
Tema Ne3(9) (4u) I'uoponus conetu

I'maponus coneit. B3anmuoe ycuneHne ruiponusa.

Ipaxmuueckasn paboma Ne3 «'uaponus coneit»

Tema Ned(10) (8u) OxucrumenbHo-60cCmMaHo8UmMenbHble peaKyull 8 HeOPeaHu4ecKou Xumuu
OrnpeneneHne CTENEHN OKUCICHUS JIEMEHTOB B HEOPraHUYECKHUX BEIIECTBAX.

TunuyHble OKUCIMTEIN U BOCCTAHOBUTEIIH. KHaCCI/I(l)I/IKaHI/IH OKHCJIIHUTECIIBHO -
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BOCCTAHOBUTEJIbHBIX peakiuid. BiusHue cpenpl, KOHIEHTPALMU U TEMIIEpaTyphl Ha
NPOTEKaHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITHIA.

Ilpakmuueckasa paboma Ne4 «OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKITUNY
Tema Ne5(11) (4u) Dnekmponus, snekmpoxumuyeckue cnocoowl NOLY4eHUs: HeOP2aAHUYECKUX
sewecms. INEKTPOIU3 KaK COBOKYITHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINM,
KaTOJ/IHbIE ¥ aHOJIHBIE MPOLIECCHI. DIEKTPOJIM3 PACTBOPOB U PACIIIABOB COJICH. DIEKTPOIU3
niesIo4ei, KUCIOT. DIEKTPOJIU3 COJIe KapOOHOBBIX KUCIOT. DIEKTPOXUMHUUECKUE CITOCOOBI
MOJIyYEHHUS HEOPTaHUYECKUX BEIECTB.

2. MarepuajibHO-TEXHHYECKOE U YUeOHO-MeToAnYecKoe odecrnevyeHue Kypca

Jluteparypa
1. Kapmosa A.A., JIEskun A.H. Xumus: 10 kinacc: npo@uIbHBIN ypOBEHB: YICOHHUK IS
ydamuxcs 001ieo0pa3oBaTeNbHbIX yupexaeHui. - M.; Benrana-I"pad, 2012.
2. Kapmosa A.A., JI€Bkun A.H. Xumus: 11 knacc: mpoduiIbHBINA YPOBEHB: YUSOHUK JJIS
ydamuxcs 001edpa3oBaTebHBIX yupexaeHui. - M.; Benrana-I'pad, 2012
3. JIéskun A.H., lomOposckas C.E. [loBTopsem xumuio: 3aaHus B TecTax. YdeOHOe
nocoOue 175 MKOJILHUKOB U abutypueHtos. CI16: CMUO Ilpecc, 2015.
4, EI'3. Xumus: TunoBbie SKk3aMeHaloHHbie BapuaHThl: 30 Bapuantos / mox pen. [.1O.
Ho6poruna. - M.: U3narensctBo «Harmonansnoe o6pazoBanuey, 2022

HNuTepHeT-pecypcsl
http://fcior.edu.ru/ ®enepanbHbiii IEHTP HHOOPMALIMOHHO-00PA30BATEIBHBIX PECYPCOB
http://orgchem.ru/chem2/index2.htm WHTEepaKTUBHBIN MYJIbTUMEINA y4eOHUK
«Opranuueckast XUMUs»
http://alhimikov.net/organikbook/menu.html DnekTponHbIil yueOHUK IO OpraHUYECKOM
XUMUHU
http://orgchem.ru/ NaTepaktuBHbIi yaeOHHK OpraHudeckas XuMUs
http://www.hemi.nsu.ru/ OcHoBbl xumuu. THTEpHET yueOHUK
http://www.chem.msu.su DiekTpoHHast OHOIMOTEKa YIEOHBIX MATEPHAIOB IO XUMUH
http://himiya-video.com/ Buaeoypoku o XuMuu
https://chem-ege.sdamgia.ru/ Pemry EI'D
http://www.fipi.ru ®UITN
TCO:
DONEeKTpOHHAs JOCKa, MPOEKTOpP, KOMIBIOTEp, J1abopaTopHOe o0OOpymoBaHUE U HAOOP

PEaKTUBOB JUIsl BHIIOJIHEHUSI TAOOPATOPHBIX PadOT.


http://fcior.edu.ru/
http://orgchem.ru/chem2/index2.htm
http://alhimikov.net/organikbook/menu.html
http://orgchem.ru/
http://www.hemi.nsu.ru/
http://www.chem.msu.su/
http://himiya-video.com/
https://chem-ege.sdamgia.ru/
http://www.fipi.ru/

3. KanenmapHo-teMaTnieckoe MIaHUPOBaHHE

10 xnacce (34 yaca)

Konmuectso
Nen/m Tema XapakTepuCTUKa JESTENbHOCTH y4aluXCs JlaTa
4acoB
1. Oco0eHHOCTH 3JIEKTPOHHOI'0 CTPOEHHUsI, XMMMYECKHMX CBOMCTB U MOJIyYeHHs YriieBoaopoaos (11 yacos)
Jlexmmst. [lmanerapras monens crpoenust aroma. Cocta aroma. KBaHTOBO-MexaHHUIecKast
1 ONEKTPOHHOE CTPOCHUE ATOMOE, COCTABICHHE JIEKTPOHHEIX (opMyT 1 MO/IeJIb cTpoeHust aroMa. CocTaBiIeHHE IIEKTPOHHBIX (hOPMYIT aTOMOB JIEMEHTOB 1-4 epno/oB.
ATOMOB TJIaBHBIX ITOATPYII, aTOMHBIE OpOHUTAIIH
OCOGEHHOCTH YIEKTPOHHOTO CTPOSHUS YITIEBOAOPOLOB (TEOpHs Jlexkuusi. OOpazoBaHUE KOBAJICHTHOM CBSI3M - IEPEKPHIBAHUE aTOMHBIX OpOUTAJICH.
2 rH6pH;[H33uHH, THUIIBI rH6ppmmaupm aTOMOB yTJIEPOAa, O- U M- 1 CyHIHOCTI:. Y TPaHUIBI IPUMEHEHUS TCOPUU r1/16p1/m1/13a111/11/1. Tuner FI/I6pI/I£[I/I3aLII/II/I ATOMHBIX
CBSI3H) opbutanei, o- U M-CBA3U
3aroTHeHNE CPABHUTENBHON TaOIHIBI N0 IIaHy: o0mast GopMmyrna, mpocTeHmi
[peCTaBUTENb, THI THOPUAN3AIMH aTOMOB YTJIEPO/Ia, THII CBSI3H MEXy aTOMaMH yTIiIepo/a,
CpaBHEHHE JIIEKTPOHHOTO CTPOCHHS M XUMUICCKUX CBOMCTB IPOCTPAHCTBEHHOE CTPOEHHE, THII XMMUYECKMX PEaKLuil, ypaBHeHus peakiuii. 3roTosnenue
3 JIKaHOB U LIMKJIOAJIKAaHOB. IOHHBIN U paJuKaabHbI MEXaHU3MbI 1 N
o N MOZEIEH MOJIEKYJ
peakuuii B OpraHu4eCKON XUMUU
Jlekuusi. Coco0 pa3pbiBa XMMHUYECKHX CBSI3€il, MEXaHU3MbI peaKkliii B OpraHM4ecKol XUMHUH.
PaboTa c onopHbIM KOHCTIEKTOM. COCTaBIIeHHE YPaBHEHHUI PEaKIMi ITOJTydSHHUS alIKaHOB U
4 CriocoOBbI MOJIY9EHHUS aTKAaHOB U ITUKIIOATKAHOB 1 I[MKJIOAJIKAHOB B na6opaTopI/H/1 Y IPOMBIIIJICHHOCTH, BBITIOJTHEHHE TPEHUPOBOYHBIX TECTOB,
COCTaBJICHUE LIEMIOYEK NPEBPAILECHUH
3aroTHEHNEe CPaBHUTENBHON TaOIHIIBI N0 IUIaHy: o0mast (hopMyIia, MpocTeHIIi
[IpeCTaBUTEINb, TUI THOPHIN3AIIY ATOMOB YIJIepo/ia, THII CBA3H MEXIY aTOMaMHt yIiIepoAa,
CpaBHeHHE NIEKTPOHHOTO CTPOCHHS 1 XMMHECKHX CBOFICTB IPOCTPAHCTBEHHOE CTPOEHHE, THII XMMUYECKMX PEAKLHUi, ypaBHEHHs peaKLuii.
5 QIIKCHOB M aJIKHHOB. 1 .
3roToBiaeHUE MOAEIEN MOJIEKYIL.
IIpaBuno MapkoBHUKOBA. . .
TpEeHUHT 110 COCTaBIEHHIO yPAaBHEHUN peaKii, IPOTEKAIOUINX B COOTBETCTBUH U IIPOTHUBY»
paBuiia MapKOBHHKOBA
PaboTa c onopHbIM KOHCTIEKTOM. COCTaBIIeHHE YPaBHEHUH PEeaKIMii I0JTy4eHHUS aIKEeHOB U
QIIKIHOB B Ta0OPAaTOPHUH M MTPOMBIIUICHHOCTH, BHIITOJTHEHNE TPEHUPOBOYHBIX TECTOB,
6 CriocoObI OTy4eHUs alTKeHOB 1 alkuHOB. [IpaBuio 3aiinesa. 1 COCTaBJICHUE LIEMI0YEK NPEBPAILECHHH
JlabopaTopHras pabota «Ilomydenue STHIeHA, KAUeCTBCHHAS PEAKIU Ha HETIPeIeIbHbIC
COECTUHEHUS
7 OCO6GHHOCTI/I BJIGKTPOHHOFO CTpOeHI/IH U XUMHUYECKUX CBOﬁCTB 1 Pa60Ta C OHOpHI)IM KOHCIICKTOM. KHaCCI/I(bI/IKaHI/IS[ JUCHOBBIX yTHeBOJIOpOJIOB,

JAHNCHOB C COHpH)KéHHLIMI/I ﬂBOﬁHBIMH CBA3SAMU

MPOCTPAHCTBEHHOE CTpOeHNe OyTaaneHa-1,3, cocTaBieHne ypaBHEHUH peaKIui
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nonuMepusanuu. Cunres Jlebenena.

HpOCMOTp BUACO: UCTOPpUA OTKPLITHUA KaydyKa, 0COOEHHOCTH CTpOCHUA U CBOMCTBa

3 Kayayku 1
HATypaIbHOTO KayTyKa, PE3HHBI.
CemuHap. O0MeH nHdopManuei o Teme 3aHsAThs (UICTOPHS OTKPBHITUS CTpOEHHS OeH3071a,
9 OcoOeHHOCTH IIEKTPOHHOTO CTPOEHHs OeH301a 1 .
(hopmyna Kekyie n e€ «HeqOCTaTKN», apOMaTHYECKasi CBSI3b,...)
10 CpaBHeHHe 3JIEKTPOHHOTO CTPOEHHUSA, XUMUYECKUX CBOMCTB U 1 HeKHHH. B3aumHoe BiusiHUE aTOMOB B MOJICKYJIC. 3amMecTUTENH IMEPBOro U BTOpPOro pojaa. PaGora
MoydeHHs O€H30I1a U TOTyoIIa C OIOPHBIM KOHCIIEKTOM.
3aroTHEHHEe CPAaBHUTENBHON TaOIHIIBI IO IIaHy: o0mast (opmyia, NPOCTEHIINI
11 CpaBHEeHHUE ICKTPOHHOTO CTPOCHH, XUMHECKHX CBOHCTB aJIKaHOB, 1 [peCTaBUTENb, THI THOPUAN3AIMH aTOMOB YTJIEPO/Ia, THII CBSI3H MEXly aTOMaMH yTIJIepo/a,
QJIKEHOB M apeHOB . .
P [IPOCTPAHCTBEHHOE CTPOEHHE, TUIl XUMUUECKUX PEAKIIUH, ypaBHEHHS PEaKIUii.
2. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIINU B OPraHn4eckoii xumuu (5 yacoB)
12 OmpereneHne CTENeHH OKUCICHHS aTOMa YIIeposa B OpraHmdeckux (1 PaboTta c nncTpykuuneit. TpeHuHT.
BEILCCTBAX. OmnpeneneHne CTENCHH OKUCIICHNS aTOMa YIIIepo/ia B OPTaHMIECKHX BEIECTBAX.
13 Pa36op OBP ¢ yuactueM opraHM4ecKHxX BEIIECTB METOJIOM 1 lcrionb30BaHUE METOAA 3JICKTPOHHOTO OanaHca sl pacCTaHOBKU K03 uUIEeHTOB B
PIIEKTPOHHOTO OajlaHca YPAaBHEHMSIX PEaKIiii C y9acTHEM OPraHHYECKUX BEIIECTB.
. PaboTa ¢ OTOpHBIM KOHCIEKTOM. TPEHHUHT.
14 Msrkoe 1 )ECTKOE OKHUCICHHUE aJIKEHOB 1 N .
CocraBiieHNE ypaBHEHUH pPeakIuii OKUCICHNUS aIKEHOB B Pa3INYHBIX yCIOBHAX
PaboTa ¢ OTOpHBIM KOHCIEKTOM. TpEHHUHT.
15 OKHCTIEHUE aJIKUHOB 1 N .
CocraBiieHHE YpaBHEHHH peakInii OKMCICHUs AIKHHOB
. PaboTa c ormopHBIM KOHCIIEKTOM. TpEeHUHT.
16 Msirkoe 1 KECTKOE OKUCIICHHE apEHOB 1 N .
CocraBiieHNE YpaBHEHHUH peakINii OKHCICHHUS apEHOB B Pa3JIMUHBIX YCIOBHAX
3. Oco0eHHOCTH 3JIeKTPOHHOI0 CTPOEHN S, XHMHYEeCKUX CBONCTB, OJIy4YeHHUs] KMCJI0POACOAEPKALIUX OPraHnYecKuX BeuecTs (9 yacoB)
PaboTa ¢ OTOpHBIM KOHCHIEKTOM. TpEHHUHT.
17 KraccuduKaumsi KUCIOPOICOAEPIKAIIMX OPrAaHUYECKUX COEANHEHH M (1 CocraBnenne CCO KHCIOPOACOACPIKAIINX COSTUHEHNH Pa3IMIHBIX KJIACCOB U ONIpE/Ie/ICHUE
[IPUHA]JIEKHOCTH K OMPENIEIEHHOMY KIIacCy Mo npeanoskeHHbM CCO.
18 TpuBHANIbHBIE U MEXyHAPOAHbIE HA3BAHUS KUCIOPOACOAEPKALIUX 1 PaboTa ¢ OOPHBIM KOHCIEKTOM. TpEHMHT.
BCIICCTB CocTraBiieHHEe Ha3BaHUH KHUCIOPOCOACPIKAIINX COCTUHCHNH Pa3IHIHbBIX KJIAaCCOB
OCcOOEHHOCTH IEKTPOHHOTO CTPOEHHS M XMMHUUECKHX CBOWCTB
19 (berona 1 Jlekuus. BzanmHoe BimsiHEE aTOMOB B MoJleKyJie. PaboTa ¢ omopHBIM KOHCIIEKTOM.
3ar0ITHEHHE CPAaBHUTENBHON TaOIHIIBI IO IIaHy: o0mast (opmyia, NpOCTEHIINI
b0 CpaBHEHHUE 3JIEKTPOHHOIO CTPOEHUS], XUMUYECKHX CBOICTB CIIMPTOB 1 PE/ICTABUTEIb, THII THOPHIN3AIMH aTOMOB YIJIePO/Ia, THIT CBSA3H MEX/y aTOMaMH yIIepoJa,
1 (eHosoB (hyHKIIMOHAJIBHAS IPyIa, OCOOEHHOCTH CTPOCHUS, THIT XUMUYECKUX PeaKkuuii, ypaBHEeHUS
[peaKIuii.
21 [Tony4yenne ciupToB U GeHoa 1 Pabota ¢ onopHbIM KOHCTIEKTOM. COCTaBlieHUE YpaBHEHHH peaKIuii OTyIeHHs CITUPTOB U
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(heHONA B TAGOPATOPUH U IPOMBIIICHHOCTH, BBITIOJTHEHHE TPEHUPOBOYHBIX TECTOB,
COCTaBJICHUE IIETIOYEK MTPEBPAIICHUN

CpaBHeHI/Ie SJICKTPOHHOI'O CTPOCHUA, XUMHUYCCKUX CBOMCTB

3aroHeHHE CPaBHUTEIBHOM TaOIHUIIEI 110 IDIaHy: o0mas GopMyia, MpoCcTeHmi
[pe/ICTaBUTENb, THII THOPUAN3AILMH aTOMOB YIJIEPO/Ia, THII CBSI3H MEX/1y aTOMaMH yriiepo/a,

22 1 .
AITBJICTHIOB M KETOHOB (hyHKIIMOHATBHAS TPYIIa, OCOOCHHOCTH CTPOCHHUS, THIT XUMHUYECKUX PEaKIni, ypaBHEHHS
[peaKiui.
Pabora ¢ ommopHEIM KOHCIIEKTOM. COCTaBIIeHIE YpaBHECHUN PEaKIUil ITOTydeHNs albIeTUI0B U
23 [lomyueHne abIETHIOB U KETOHOB 1 o
KETOHOB, BHITIOTHEHHE TPEHUPOBOYHBIX TECTOB, COCTaBICHHUE [IEMIOYEK ITPEBPAIICHUHA
PaboTa ¢ OTOpHBIM KOHCIEKTOM. TpEHHUHT.
24 OKHCIICHUE CIIHPTOB, aJlbJIETUA0B, KAPOOHOBBIX KUCIIOT 1 CocraBlieHHE YPaBHEHHH peaKkIMii OKUCICHUS COIHPTOB, AJIbACTHIIOB U KapOOHOBBIX KHUCIIOT B
[Pa3IMIHBIX YCIOBUAX
CpaBHEHUE JIEKTPOHHOTO CTPOCHUS MPEeIbHBIX U HEMPEIeIbHBIX 3amoHCHUE CPABHUTEIBHOM TAOIHUIIBI 110 IJIAHY: MPOCTCHIITNIA MPEICTABUTEIb, TUII
25 O0THOOCHOBHBIX KapOOHOBBIX KHCIIOT H UX XHMHUYECKHX CBOMCTB 1 THOPHIU3AIIH aTOMOB YTJIepO/a, THII CBA3U MEXKIY aTOMaMH YTIiepoaa, GyHKIIHOHAIbHAS
rpyImna, 0COOEHHOCTH CTPOCHHUS, TUIl XUMUYECKUX PEAKIINi, ypaBHEHHUS PEaKITHil.
4. I'uapoJsin3 B oprannyeckoi Xumum (2 yaca)
. . Jlekus. [TonsTue o rugpomnuse.
[" unponus OuHapHbIX coeaunenuid. [llenodnoit ruaponus . .
26 1 Pabora ¢ ommopHsIM KOHCTIEKTOM. TpernHT. CocTaBieHHe YpaBHEHUH peaKInii THIPOIH3a
rajoreHajJKaHoOB
KapOWIOB pa3IMIHBIX METAIUIOB, TAIOTCHAIKAHOB B PA3IIMYHBIX YCIOBHAX
- [" naponu3 coneil OpraHMYeCKUX KUCIOT. [ HIIPOIn3 CIIOKHBIX PaboTa ¢ onopHbIM KOHCTIEKTOM. TpenuHr. CocTaBieHne ypaBHEHUH peaknii THAPOIN3a Coel
H(UPOB, AM- U TIOJHCAXAPHUJIOB, IETITHIOB KapOOHOBBIX KHCJIOT, CIIOXKHBIX 3(UPOB ¥ OHOMIOIMMEPOB
5. OcoGeHHOCTH 31eKTPOHHOI0 CTPOEHHA, XMMHYECKHX CBOHCTB, MOJIYUeHHUSs a30TCOEePKAIMNX OPraHUYecKHuX BemiecTs (3 yaca)
Knaccudukarus a30Tcomepikanmx OpraHmIecKuX COeTHHCHAH. PaboTa ¢ ommOpHBIM KOHCIIEKTOM. TpEeHHHT.
28 [MoHATHE O TETEPOUNKIMYSCKUX COSAHHEHISIX, HYKIEHHOBBIX 1 CocraBnenne CCO a3oTcomepikalux COSTUHEHNH pa3THIHBIX KJIACCOB H OTIPEICIICHUE
KHCJIOTAaX. MIPUHAIIC)KHOCTH K OIpeAeIEHHOMY KIIaccy 1o npeanoxeHasiM CCD
CpaBHEHUE JIEKTPOHHOTO CTPOCHUS, XHMUYECKUX CBOWCTB U
29 1 Jlexmmst. B3anMHOe BIHsSHHE aTOMOB B MOJICKYJIe aHWIHHA. PaboTa ¢ OMOpHBIM KOHCIIEKTOM
MOJTy4eHUs TPEIETbHBIX aMUHOB ¥ aHUJIMHA.
TpEeHHHT 1O COCTaBJICHUIO YPaBHEHUH PEaKIINy TOJTUKOHISHCAIIUH I-aMHUHOKHCIIOT C
30 CHHTE3 NEeNTUAOB. 1
00pa3oBaHNEM M- M TPUIIEITHIOB.
6. l'eHeTH4ecKasi CBSI3b MKy KJIACCAMU OPraHU4eCKUX BenlecTB(4 yaca)
Pabora ¢ ommopHBIM KOHCIIEKTOM. TpEHHHT.
31 [eHETUYECKAs CBA3b MEKILY YIIIEBOIOPOJAAMH 1 CocTaBiieHHe ypaBHEHUHN peaKlMid Uil OCYLIECTBICHUS HENOYEK MPEBPALICHH, BBITIOJTHEHHE
TPEHUPOBOYHBIX TECTOB U 3aJaHHIA
39 ['eHeTnyeckas CBs3b MEXAY YIJIEBOJOPOJAMHU, KUCIOPOI- U 1 PaboTa ¢ OmOpHBIM KOHCIIEKTOM. TpEHHHT.

A30TCOACPKAITUMU COCTUHCHUAMU

CocraBlieHHE YpaBHEHHUH peakMii JUIsl OCYIIECTBIICHUS LIETIOYEK IIPEBPaIICHUH,
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BBINOJIHEHHE TPEHUPOBOYHBIX TECTOB U 3aJaHUI
[paktiyeckas padora Nel «KauecTBeHHBIE peakiyy B [TpakTryeckas pabora. OTpabOTKa HAaBBIKOB PEIICHHS SKCIICPUMEHTAIBHBIX 3a7a4
33 OPTaHUIECKOW XUMHI 1 (ITOBBIIICHHOTO YPOBHS CIIOXKHOCTH) Ha PAacIIO3HABAHUE OPTaHUYECKHUX BEIIECCTB
HTroroselii KOHTpOJb. KoHTponbHas pabora (HamicaHue IpoOHOTO BrinonHeHre uToroBoii nposepouHoii padotsl (KIMEI B cooTBeTcTBUM ¢ temoBepcueii EI'D-
34 BapuanTta EI'D, BOIpockl 1o opraHn4ecKkoi XUMHH) 2023) ¢ 1enbio KOPPEKTHPOBKHU IIPOrPaMMBbI 3JIeKTUBHOTO Kypca Ha 2023-2024 yyeGHbIit roa
O0uiee KOIMYECTBO 4acoB: |34
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KanennapHo-remaTn4yeckoe IiiaHupoOBaHHe
11 xnacce (34 yaca)

Ne i/t

Tema

KomnuectBo
4acoB

XapaKTepHUCTHKA ACATEIBHOCTH yUalTHXCS

Jlara

1. Knaccuukanus 1 HOMEHKJIATypa HeOpraHm4ecKux Beurects (3 yaca)

Knaccuukars HeOpraHUIeCcKUX BEIIECTB II0 COCTABY H 10
CBOWMCTBaM.

CocTaBiieHHE OIIOPHOTO KOHCIeKTa. [IpocThie BemecTBa: MeTaluIbl i HeMETAaIIbL.
Atorponus. ClioxxHble HeopraHu4deckue BeriecTsa. bunapHele coeanHenus. Bonopoansie
COCIMHEHUS DJIEMEHTOB IMIaBHBIX moArpymi. IloHsaTue ruapokcnnos. OCHOBHBIE, KHCIOTHbIC H
am{oTepHbIe TUIPOKCHIBI.

CructemMaTuyeckas HOMEHKJIATypa HEOPTaHMYECKUX BEIIEeCTB

PaboTta ¢ OMOpHBIM KOHCIIEKTOM. TPEHHHT: BBITIOJHEHHE TPEHUPOBOYHBIX TECTOB, XUMHUUECKHIA
IUKTaHT

TpI/IBI/IaJ'II)HI)Ie Ha3BaHWA HCOPTraHNMYCCKUX U OPTaHUYCCKUX BCUICCTB

KoHKypC «3HATOKOB HOMEHKJIATYpPhD» (HIIEM «IIPOOeb» B 3HAHUSX)

2. CpoiicTBa U NOJIyYeHHE OCHOBHBI

X KJIACCOB HEOPraHU4YecKux BeuecTs (9 yacos)

CBolicTBa OCHOBHBIX, KHCJIOTHBIX U aM(I)OTepHBIX OKCHUI0B

Pabota ¢ omopHBIM KOHCTIEKTOM. TpeHuHr. CocTaBIIeHUE YpaBHCHUN peakIuii,
WUTIOCTPUPYIOIUX XMMUYECKHE CBOWCTBA OKCHUJIOB Pa3IUYHBIX TPYII; BHIIIOTHEHHE
TPEHUPOBOYHBIX TECTOB U 3aJaHMUM.

CBoiicTBa OCHOBAHHUI1

Pabota ¢ omopHBIM KOHCTIEKTOM. TpeHuHr. CocTaBIIeHUE YpaBHCHUN peakIuii,
WUTIOCTPUPYIOIUX XUMUYECKHE CBOMCTBA IIeJI0YEH U HEPACTBOPUMbBIX OCHOBAHUM; BBINIOJHEHUE
TPEHUPOBOYHBIX TECTOB M 3aJaHUN.

(CBolicTBa KHCJIOT

Pabota ¢ omopHBIM KOHCTIEKTOM. TpeHuHr. CocTaBIIeHUE YpaBHCHUN peakIuii,
WIITFOCTPHPYIONINX XUMHUECKHE CBOMCTBA PACTBOPOB KUCIIOT; BBITIOJIHEHHE TPEHUPOBOYHBIX
TECTOB M 3aaHUMH.

CBoiicTBa aM(OTEPHBIX THAPOKCHIOB.

Pabota ¢ onopHbIM KOoHCTIeKTOM. TpeHunr. CocTaBieHUe ypaBHEHUH peakiunii,
WIITIOCTPUPYIOINX XUMHUUYECKHE CBOMCTBA aM(OTEPHBIX I'MIPOKCHIOB; BHIIOITHEHUE

TPEHUPOBOYHBIX TECTOB U 3a/I1aHUM.

Coun: kimaccuduKkanys, criocoObl MOIYyYEeHHsI CPEHUX COJIEH,
CBOMCTBA CPETHUX COJEH

Pabota ¢ onopHbIM KOHCIIEKTOM. TpeHuHr. CocTaBieHue ypaBHEHUH peakuuii,
MUTIOCTPUPYIOIINX XUMUUECKHE CBOMCTBA CPETHHX COJICH; BBIMTOJIHEHIE TPEHHPOBOYHBIX TECTOB
W 3a/]aHHI.

Coumm: KJ'IaCCI/I(l)I/IKaHI/IH, CIIOCOOBI MOJIyUCHUSA U CBOICTBA KHCIBIX U
OCHOBHBIX COJICH.

Pabota ¢ onopHbIM KOHCIIEKTOM. TpeHuHr. CocTaBieHne ypaBHEHUH peakiuii,
MUTIOCTPUPYIOINX XMMUYECKHE CBOWCTBA KUCIIBIX M OCHOBHBIX COJICH; BBITIOJTHEHNE

TPCHUPOBOYHLIX TECTOB 1 BaﬂaHHﬁ.
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(Crioco0BI MPEBPAIIEHIST PA3IMYHBIX TUIIOB COJIeH ApyT B apyra. I

PaGota ¢ ommopHbIM KOHCTIEKTOM. TpennHr. CocTaBieHUe YpaBHCHUN peaknii B3aNMOICHCTBHSA

10 . .
eHEeTHUECKas CBSI3b MEXKAY KJIacCaMH HEOPTaHUIECKUX BEIIECTB COJIEH; BBITOJTHEHUE TPCHUPOBOYHBIX TECTOB M 3aaHUH.
11 |[IpaxTtnueckas padota Ne2 «CBoiicTBa KilacCOB HEOPraHMYECKUX [IpakTryeckas padbora. OTpabOTKa HaBBIKOB PEIICHHS IKCIIEPUMEHTAIIBHBIX 3a1a4
12 [BemiecTB: OKCHUBI, THAPOKCHU/IBI, COJII) (TTOBBIMICHHOTO YPOBHS CJIOXKHOCTH) Ha pacliO3HABaHNE HEOPTAaHWIECKUX BEIIECTB
3. 'uaposn3 coJeii(4uaca)
. Pabota ¢ onopHbIM KOHCTIEKTOM. TpeHuHr. CocTaBieHUe ypaBHEHHH peaklnii THApOIn3a coeit
13 [Tumponus comneil. N
[Pa3HOTO THIIA, BHIIIOJTHEHHE TPEHUPOBOYHBIX TECTOB M 3alaHUN
. . Pabota ¢ onopHbIM KOHCTIEKTOM. TpeHuHr. CocTaBieHHe ypaBHEHHH peakluil B3aUMHOTO
14 B3ammopelicTBHE cojieil. BzanMHOe yCHIIleHHe THIPOIN3a. o
YCHJIEHUSI THAPOJIN3a, BBINOJHEHHE TPEHUPOBOYHBIX TECTOB U 3aJaHUH
15 [IpakTryeckas padora. OTpaboTKa HAaBBIKOB PEIICHHS YKCIIEPUMEHTAIBHBIX 3324
. [TOBBIIIEHHOTO YPOBHSI CJIOXKHOCTH Ha Paclio3HaBaHUE PACTBOPOB COJIEH (IO N3MEHEHHIO OKPACKH
[IpakTuueckas padora Ne3 «I'umponus coneit»
16 nHANKaTopoB). [IpoBeneHne peanbHOro IKCIEPUMEHTa (PeaKlUi B3aUMHOIO YCHIICHHS
THIIPOIIH32)
4. OKHMCIUTENbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUM B HEOpranuieckoii xumuu (8 yacos)
Pabota ¢ unctpykuueit. Tpenunr. OnpeencHue CTeeHH OKUCICHHS JIEMCHTOB B
OnpezeneHue CTECHH OKUCICHHS JIEMEHTOB B HEOPTaHUUECKUX
HEOPraHUYECKHX BEIIECTBAX.
17 [BemiecTBax.
Vcrionp30BaHNE METOA HIEKTPOHHOTO OaaHca AJisl pacCTaHOBKU KOA(PUITEHTOB B
Paz6op OBP mMeTonoMm 3nekTpoHHOTO Oananca .
YPaBHEHHSX PEAKIUH C yYacTHEM HEOPTaHUIECKUX U OPraHMUYECKHX BEILECTB.
PaGoTa c OMOpHBIM KOHCIIEKTOM. TPEHHHT: BHITIOJHEHHE TPEHUPOBOYHBIX TECTOB M 33/IaHUH Ha
18 |Tunu4HBIE OKUCIUTENN U BOCCTAHOBUTEIIH. N .
ITOVCK» OKUCIIUTENEH 1 BOCCTAHOBUTEIIEH CPEaH MPEIOKEHHBIX BEIIECTB
Pabota ¢ onopHbIM KOHCTIEKTOM. TpeHuHr. CocTaBieHHe ypaBHEHHUH peakluii B3auMOo/IeHCTBUS
. . . KOHLICHTPUPOBAHHON CEPHON KMCIOTHI C METAJUIAMH PA3IMYHON aKTHBHOCTH, HEMETAJUIAaMH U
19 |OxucnuTesbHbIC CBOMCTBA KOHLEHTPUPOBAHHON CEPHON KHCIOTHI .
HEKOTOPBIMU CIIOKHBIMH BEIIIECTBAMH; BBITIOJTHEHHE TPEHUPOBOYHBIX TECTOB M 3aaHUI
Pabota ¢ onopHbIM KOHCIIEKTOM. TpeHuHr. CocTaBiieHHe YpaBHEHUI peakyii B3aUMOIeHCTBIS
. . A30THOM KHCJIOTHI pa3HON KOHLEHTPALUK C METaJIaMU pa3IMYHON aKTHBHOCTH;
20 |OxucauTeNnbHBIE CBOMCTBA a30THON KHUCIOTHI N .
KOHIIEHTPUPOBAHHOH a30THOM KMCIIOTHI C HEMETAITIAMH M HEKOTOPBIMH CJIOKHBIMH BEIIECTBAM;
BBITNOJIHEHHE TPEHUPOBOYHBIX TECTOB U 33JaHUI
Pabota ¢ onmopHbIM KOHCIIEKTOM. TpeHnHr. CocTaBieHNe ypaBHEHUN peakInii
21  |Knaccudukaiys OKHCIMTENLHO-BOCCTAHOBUTEIBHBIX PEAKIIHH. IMCIIPONIOPIIMOHUPOBAHUS (B3aMMOJICHCTBHSI HEMETAJUIOB CO MIEI0YaMHt), KOHMYTalnuu (Ha
[IpUMepe COSIMHEHHUH CEpBI).
Pa6ota ¢ omopubsiM KoHCHIEKTOM. Tpennnr. CocraBnenue ypasHernii OBP ¢ yuactuem oqauX 1
Brustare cpebl, KOHIEHTPAIMH U TEMIIEpaTyphl Ha IPOTEKaHNE .
22 TeX OKHCIHUTENS U BOCCTAHOBUTENS B Pa3IMYHBIX CPEAAX, MPOBEAEHHBIX B PA3HBIX YCIOBUAX

OKHCJIUTCIIbHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ.
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23 [TpakTryeckas padora. OTpaboTka HaBBIKOB NPOBEAEHUS peanbHoro skcnepumenrta (OBP ¢
[MpakTnueckas padora Ned « OKHCIHTEIHHO-BOCCTAHOBUTEIIHHEIC
Y 1 ydacTHeM IepMaHTaHaTa Kajus, JUXpoMaTa Kalus, nepekucu soxopona u OBP ¢ yqactuem
[peaxKIum»
KHCIOPOACOAEPKAIUX OPraHNYECKUX BEIIECTB)
5. nexkTposin3, 1eKTPOXUMUYECKHE CTIOCOOBI MOJIy4YeHUs] HeOPraHu4ecKuXx BeulecTs (4 yaca)
(DIIEKTPOJIN3 KaK COBOKYITHOCTh OKUCIUTEIEHOBOCCTAHOBUTEIBHBIX
. Jlexuust. PaGoTta ¢ oHOpHBIM KOHCIIEKTOM. TpEeHUHT.
25 [peaKIM, KATOAHBIC M @aHOJHBIC IPOIICCCHI. 3H6KTp0HI/IS pacniaBoB |1 . . .
onei CocTaBneHnE ypaBHEHHH pPEaknnii JIEKTPOIIN3a PACcIIIIABOB COJIEH.
(DIIEKTPOJIN3 KaK COBOKYITHOCTh OKUCIUTEIEHOBOCCTAHOBUTEIBHBIX
. Jlexmust. PaboTta ¢ ONOPHBIM KOHCIIEKTOM. TpEeHUHT.
26  |peakiuii, KaTOJHBIEC ¥ AHOAHBIE TIPOIECCHI. DIEKTPOIIN3 PacTBOPOB |1 . _ .
oscit CocTaBiieHNE YpaBHEHHUH peakluii 3JeKTPOJIN3a pacTBOPOB COJIEH.
(DIIEKTPOJIN3 KaK COBOKYITHOCTh OKUCIUTEIEHOBOCCTAHOBUTEIBHBIX
. . Jlexms. PaboTa ¢ onmopHBIM KOHCTIEKTOM. TpeHHHT.
[pEaKIHii, KaTOIHBIE U AHOJHBIEC MPOLIECCHI. DIEKTPOIN3 CONEH . . .
27 . 1 CocraBneHne ypaBHEHHH peaknuii JIEKTPOIN3a pacTBOPOB COeil KapOOHOBBIX KHCIIOT,
KapOOHOBBIX KHCIIOT. DJIEKTPOJIN3 IIeT04eH, KUCIOT . .
[1es1049el U KUCIIOT; BRITOJIHEHHE IeTI0YeK MTPpeBpaleHIH
28 (DIEKTPOXUMUYECKUE CIIOCOOBI MOTyUCHNSI HEOPTaHUIECKUX 1 Jlexnust. PaboTta ¢ onmopHBIM KOHCIIEKTOM. TpeHUHT. BhImonHeHe TPEHNPOBOYHBIX TECTOB
BEILECTB 3a1aHui
6. O0001IeHNE ¥ cCHCTEeMATH3ALMSA 3HAHMI 10 Kypcy XHMHUHU cpe/Hell IKOoJIbI (6 YacoB)
29 [" eHeTHYECKas CBA3b MEX/Ty KJIacCaMH HEOPraHWYECKUX 1 PaGota c onopHbIM KOHCTIEKTOM. TpeHuHr. CocTaBiIeHNe ypaBHEHUH peaknuii 1
coeIMHEeHN OCYIIECTBJICHUS [IETIOYEK NPEBPAILCHNH, BHIIIOJIHEHHE TPEHUPOBOYHBIX TECTOB M 3alaHUN
. Pabota ¢ onopHbIM KOHCTIEKTOM. TpeHuHr. CocTaBieHUe ypaBHEHHH peakuuii 1
30 [['eHeTmueckas CBsI3b MEXAY KJIacCAaMH OPTaHWYECKUX COCTUHEHUN (1 . .
OCYIIECTBJICHUS [IETIOYEK IPEBPAICHNH, BBIIIOJIHEHHE TPEHUPOBOYHBIX TECTOB M 3a1aHUN
Pabota B mapax. ApryMeHTHpOBaHHE BbIOOpA TPABUIILHBIX OTBETOB MPH BHIMIOJHEHUH 331aHHA.
31 |Pa36op nemoBepcun KM 2024 roxa (1 dacTp) 1
Pabota B mapax. ApryMeHTHpOBaHHE BHIOOpA MPAaBUIIbHBIX OTBETOB IPH BBINOJHEHUH 33/IaHHH.
32 |Pa36op nemoBepcun KM 2024 roxa (2 4acTp) 1
33 |AtoroBsiii KoHTPOab. KoHTpoipHas paboTa (Hanmcanue mpoOHOTo[1 BrinonHene urorosoii npoepouHoii padots! (KMMeI B cooTBeTcTBHY ¢ iemoBepcueii EI'D-
34 |Bapuanrta EI'D) 2024)

O011ee KOJIMYECTBO YACOB:
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