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PABOYASA TPOT'PAMMA

no npeamery 1ekTuBHOro kypca « TPYJIHBIE BOITPOCHI XUMHUN»

(10 kacc)

CocraBurenb: Amnxmuaa Annna OJeroBHa
YYHUTEIb XUMUU U OMOJIOTUH



o. Yaum. Knmroun, 2022 r.
JlauHbIi Kypc mpeaHazHadyeH it yaanmxces 10 kinacca, mposIBISIFOIIMX TTOBBIIICHHBII

UHTEPEC K XMMHUHU ¥ COOMPAIOIIUXCS IPOIOJKUTh 00pa30BaHKE B yUCOHBIX 3aBEICHUSIX
€CTECTBEHHO-HAYYHOTO PO (XUMUKO-TEXHOJIOTHIECKUE, MEAUIIUHCKUE,
CEITbCKOXO3SHCTBEHHBIC BY3bI).

I[ens Kypca: pacimpenue u yriryoJieHHE 3HaHUH yJaluxcsl 10 OPraHHYeCKOW XUMUH,
pa3BUTHE UX MTO3HABATEIILHBIX HHTEPECOB, IIeJICHANPaBIeHHAs TpeanpodecCHOHaTbHAS
OpHEHTAIIHS CTAPIICKIACCHUKOB.

3aoauu Kypca:
® CUCTCMATU3HUPOBATh U yI‘JIy6I/ITB SHAHUA ydalquxcs O q)YH[[aMeHTaJIBHbIX 3aKOHax
OpPraHUYeCKON XHUMHU;

m 10Ka3aTh CBSI3b XUMHUH C OKPYIKAIOIIeH )KU3HbBIO, C BAXKHEHIIUME chepaMu
KHU3HENICATEIILHOCTH YEIIOBEKA,;

m CO3/1aTh YCIIOBHS i1 (JOPMHUPOBAHUS U PA3BUTHS Y YUAIUXCS YMEHHS CAMOCTOSITEIIBHO
paboTaTh CO CIIPABOYHOM M YIeOHOM TUTEpaTypOil, COOCTBEHHBIMH KOHCIIEKTAMHU, HHBIMHU
MCTOYHHKAMHU HH(OpMAaLINH;

n O6’I)HCHI/ITI) Ha COBPECMCHHOM YPOBHC CBOICTBa COGI[I/IHCHI/Iﬁ U XUMHWYCCKUC ITPOLCCCHI,
MPOTEKAIOIINE B OKPY)KAIOIIEM MUPE U MCIIOJIb3YEMBIE YEIIOBEKOM; CIOCOOCTBOBATH PAa3BUTHIO
MI03HABATEJIbHBIX HHTEPECOB YUYaIIUXCS;

m IIPEJIOCTABUTH YYAITUMCS BO3MOXKHOCTh IIPUMEHSATh XUMUYECKHUE 3HAHUS Ha TPAKTHUKE;
m HAY4UTh pabOTaTh C TECTOBBIMHU 33JJaHUSIMH, PEIIATh 3a/1a4H 110 OPraHUYCCKON XUMHH.
(unu He TOTMYCKaeT) K BBIMOJTHEHUIO SKCIIEPUMEHTA.

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O ITPEJIMETA

Joctuxenne 00y4aromyuMucs TMYHOCTHBIX PE3YJIbTaTOB:

® B IICHHOCTHO-OPUEHTALIMOHHOH cepe - UyBCTBO TOPAOCTH 32 POCCUHCKYIO XUMHUUECKYIO
HayKy, TYMaHU3M, OTHOILIEHUE K TPYAY, LIeJeyCTPEMIIEHHOCTh, CAMOKOHTPOJIb U
CaMOOLICHKaA;

e B TPYyJOBOH cpepe - TOTOBHOCTh K OCO3HAHHOMY BBIOODPY JanbHelIel 00pa3oBaTeIbHON
TPaeKTOPHH;

® B II03HABATENbHOM (KOTHUTUBHOM, MHTEIUIEKTYyaIbHOMN) cepe - MOTHBALIUS YUCHHUS,
YMEHHE YIPABIATh CBOEH I103HABATENBHON AESTEIbHOCTBIO.

MetanpeaMeTHBIMU pe3yIbTaTaMi OCBOEHUS JIEKTUBHOIO Kypca IPOrpaMMBbl SIBJISIFOTCS:

e BJaJeHHE YHUBEPCAIbHBIMM E€CTECTBEHHO-HAYUYHBIMH CIIOCOOAMHU  JIESATENBbHOCTH:
HaOJroIeHue, H3MEpPEHHE, OSKCIIEPUMEHT, YydeOHOe HCCIel0BaHue; IPUMEHEHHE
OCHOBHBIX METOJIOB NMO3HaHUS (CHCTEMHO-UH(MOPMAIIMOHHBIM aHaINU3, MOJAEIUPOBAHNUE)
JUTSL U3YYEeHHS pa3IMYHBIX CTOPOH OKPYXKaroIIe 1eCTBUTENbHOCTH;

® UCMOJb30BAHUE YHUBEPCAIBHBIX CIIOCOOOB JEATEIBHOCTH IO PEIICHHIO MpOoOJIeM H
OCHOBHBIX MHTEIJIEKTYaJIbHBIX OINepalnuil: GopMyIrpoBaHUE TUIIOTE3, AHAJIU3 U CHHTE3,
CpaBHEHHE, 00001IeHNe, CCTeMaTU3allks, BbISIBIICHHE IPUUMHHO-CIIECTBEHHBIX CBs3€ll,
IIOUCK aHAJIOTOB;

e yyamuecs TMOJy4aT BO3MOXXHOCTb HAYYHUTbCA: YMEHHMIO T€HEpUpPOBATh HJIEH U
OIpeNeNATh CPEACTBA, HEOOXOUMBIE [UI UX peaTu3allliu;



® yMCHHE ONpPENeNsITh LETU W 33aJa4dl JIeATEIbHOCTH, BBIOMPATh CPEICTBA pealr3aliuu
[IEJIN ¥ TIPUMEHSTh UX Ha MTPAKTHKE;

® HCIOJIb30BAHUEC PA3JIMYHBIX HCTOYHUKOB IJIS ITOJTYUCHUA XUMHYECKOM HH(bOpMaHHH.

[IpenMeTHBIMU pe3yIbTaTaMU OCBOEHHUS MPOTrPaMMBbI 10 AJIEKTUBHOMY KYPCY SIBJISIOTCS:

L] YMGHI/IG OIINChIBATh U pa3HanTb HSyIICHHbIe KJIaCChbI OpI‘aHI/I‘-IeCKI/IX COGEHHGHHﬁ,
XAMHYECKHUE PEAKLINH;

e Iaccu(UIUPOBATH U3YUCHHBIE OOBEKTHI U SBJICHHUS,

e JIeNIaTh BBIBOJIBI U YMO3AKIIIOUCHHS M3 HAOIIOACHHUH, H3yYeHHBIX XUMHYECKUX
3aKOHOMEPHOCTEM, IPOTHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BELIECTB 10 AHAJIOTUH CO
CBOfICTBaMH I/I3y‘ICHHBIX, a TAK)XEC Ha OCHOBC 3H21HPII71 0 MEXaHnU3Max XUMHUYCCKUX
pEeaKuii;

® CTPYKTYPHPOBATh U3yYEHHBIH MaTepHUal U XUMHUYECKYIO0 HH(OPMALIHIO, TOTYUYEHHYIO U3
JpYrux UCTOYHHUKOB,

® aHaJIM3UPOBATH U OLIEHWBATH MOCIEACTBUS ISl OKPYXKAIOUIEH cpe/ibl OBITOBON U
MIPOM3BOJICTBEHHOM JCSITCIIBHOCTH YEJIOBEKA, CBA3AHHOM ¢ repepaboTKon 1
HCITOIB30BAHUEM BEIIIECTB;

® Da3BACHATH HA NMpuMepax (IPUBOAUTH MPUMEPHI, IOATBEPIKIAIOIIKE) MaTepHUATLHOE
€JIMHCTBO M B3aUMOCBS3b KOMIIOHEHTOB KUBOU M HE)KUBOW MPUPOIBI U YETIOBEKA KaK
BAYKHYIO YacCTh 3TOTO €/IMHCTBA;

® CTPOUTH CBOE MOBEJCHUE B COOTBETCTBUU C MPHUHIIMIIAMHU OEPEKHOTO OTHOIICHUS K
MIPUPOJE.

COJAEP)KAHUE YYEBHOI'O ITIPEIMETA

Pa3nen 1. BBenenue (3 yaca)

CoBpeMeHHbIE HayYHbIE MTPEACTABICHHS O TEOPUU CTPOCHUSI OPTaHMYECKUX COETUHEHHM
A.M. bytiepoBa. DIeKTpOHHOE CTPOCHHE aTOMOB, COCTABIIEHUE YIEKTPOHHBIX (OPMYI aTOMOB
[JIaBHBIX ~ MOATPYNN, aToMmHblie  opouTasn. OCOOEHHOCTH  DJIEKTPOHHOTO  CTPOCHUS
YTJIEBOJOPOAOB (T€OpHsi THOPUAN3AIIMU, TUTTBI THOPUIU3AIIMU aTOMOB YIJIEpOa, G- U TTCBS3H).

Pa3nen 2. «YriaeBoaopoani» (11 yaca)

OcoOeHHOCTH DNMEKTPOHHOTO CTPOCHUS M XUMHYECKHX CBOWMCTB QJIKaHOB U
uKI0ankaHoB. CriocoObl MOTYYeHHsS alKaHOB M IMKIOANKAaHOB. OCOOEHHOCTH AJIEKTPOHHOTO
CTPOEHHUS U XMMHYECKUX CBONCTB alKkeHOB W ankuHOB. [IpaBmino MapkoBHukoBa. CriocoObl
MOJTyYeHUs] aJIKeHOB U ankuHOB. [IpaBuio 3aiinieBa. OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHS U
XUMHUYECKUX CBOWCTB JUEHOB C COMNPSDKEHHBIMU JIBOWHBIMH  CBS3AMH. (OCOOEHHOCTH
AJIEKTPOHHOTO CTpOeHuss OeH3onma W Toiyona. [lomydenwe Oenszona um Toiyosna. CpaBHEHUE
SJICKTPOHHOI'O0 CTPOCHHA, XUMHUYCCKUX CBOICTB AJIKaHOB, aJIKCHOB U apCHOB.

Paznen 3. «Oco0eHHOCTH 3JIEKTPOHHOI'0 CTPOEHHS, XHMHYECKUX CBOHCTB, MOJTy4YeHHs
KHCJIOPOACOAEPKAIINX OpraHnYeckux BemecTs» (10 u)

Oco0eHHOCTH PIIEKTPOHHOTO CTPOCHHSI, XHUMUYECKUX CBOMCTB CIIUPTOB U (DEHOJIOB.
[Tomryuenue ciupToB U peHona. OCOOEHHOCTH NEKTPOHHOTO CTPOSHUS, XUMHUYECKUX CBOMCTB
IBJETUAO0B U KeTOHOB. [lonmyuenue anberujoB u KeToHoB. OCOOEHHOCTH AIIEKTPOHHOTO



CTPOCHHS ¥ XUMUYECKUX CBOMCTB KapOOHOBBIX KHCIOT. [losrydeHne kapOOHOBBIX KUCIIOT.
OCO00EHHOCTH AIEKTPOHHOTO CTPOSHHS U XMMUYECKHUX CBOICTB CIIOXHBIX 3upoB. [Tomydyenne
cI0KHBIX 3¢pupoB. [loxydenne moHocaxapu10B. BapranTtel 00pa3oBaHus 1ucaxapuoB U3
MOHOCAaXapua0B.

Pa3znea 4. «Oco00eHHOCTH 3JIEKTPOHHOI0 CTPOEHUS, XHMHUYECKHUX CBOICTB, MOJyYeHUSs
a30TCcoJePKAMMX OPraHUYeCKUX BelecTB» (5 1)

Krnaccudukanus azorcoaepkamx opraHuueckux coeinnenuii. [lonarue o
FeTePOLMKINYECKUX coeAuHEeHUIX. CpaBHEHHE 2JEKTPOHHOTO CTPOEHUS, XUMUYECKUX CBONCTB
" NMOJIYUCHUA NPCACIIbHBIX aMUHOB U aHUJIMHA. ITonarue o HYKJIICMHOBBIX KHUCJIOTAaX. HonyquI/Ie
HYKJICHMHOBBIX KUCJIOT.

Pa3nea 5. «'eHeTn4yeckasi cBI3b MeKIY KJIacCaMi OPraHN4YecKHX BewmecTs» (4 4)
I'eneTnueckass CBsA3b MEXAYy yrieBojopoaaMu. ['eHeTuueckass CBA3b  MEXAY

yriieBogopoaamMu, KHCIOPOA- U a30TCOACPIKAINUMU COCAUHCHUSAMMU. 3anaq1/1 Ha ICHETUYCCKYIO
B3aUMOCBA3b MCKAY KJIaCCaMH OPraHUYICCKUX BCIICCTB.

KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Ne .. Tema ypoka KounyecTBo
4acoB
Pa3zoen 1. Beedenue — 3 u
1. CoBpeMeHHbIE Hay4YHbIE TIPEJCTABICHUS O TEOPUU CTPOCHUS 1
opranuueckux coearHennii A.M. bytieposa.
2. DNEKTPOHHOE CTPOEHUE aTOMOB, COCTABJIEHUE AJIEKTPOHHBIX 1
(bopMys1 aTOMOB IJIaBHBIX NOATPYII, AaTOMHbIE OPOUTAIIN.
3. Oco0eHHOCTH AIIEKTPOHHOT'O CTPOEHUSI YTIIEBOIOPOOB (TEOPHS 1
rUOpUIN3aIMM, TUITBI THOPUIU3AI[MM ATOMOB YTJIepoJia, G- U
TCBSI3N).
Pazoen 2. Yeneeooopoowvt — 11 u
4. Oco0eHHOCTH AJIEKTPOHHOTO CTPOSHUSI 1 XUMHUYECKHUX CBOMCTB 1
AJIKAHOB U ITUKJIOAIKaHOB. CrIOCOOBI MOTy4eHHs! aJIKaHOB U
[[UKJIOAJIKAHOB.
S. 3anaun Ha TeMy «AJskaHb» U «L{UKI0aIKaHbD. 1
6. Oco0eHHOCTH AJIEKTPOHHOTO CTPOSHUS U XUMHUYECKHUX CBOMCTB 1
aJIKEHOB U aNKHHOB. [IpaBuio MapKoBHUKOBA.
7. 3ajaur Ha TeEMY «AJIKEHBDY. 1
8. CrniocoObl nostydeHus ankeHoB U ankuHoB. [IpaBuiio 3aiiiesa. 1
9. 3ajaun Ha TeMY «AJIKUHBI. 1
10. Oco0eHHOCTH AJIEKTPOHHOTO CTPOSHUS 1 XUMHUYECKHUX CBOMCTB 1
JMEHOB C CONPSKEHHBIMU JIBOMHBIMH CBSI3SIMU.
11. 3agaumn Ha TeMY «AJKAJIHEHBIY. 1
12. Oco6eHHOCTH PIIEKTPOHHOTO CTPOSHHS OEH301a U TOJIyOIa. 1
[Tonyuenue GeH301a U TOTYyOJIA.
13. 3amaun Ha TeMy «beH3011 B €r0 TOMOJIOTH. 1
14. CpaBHEHHE 2IEKTPOHHOIO CTPOEHUS, XUMUUYECKUX CBOMCTB 1

AJIKaHOB, aJIKCHOB U apCHOB.

Pazoen 3. Ocobennocmu INEKMPOHHO20 CMPOCHUA, XUMUUECCKUX ceoﬁcme, noJjay4enusn




Kuciopoocodepxycaumjux opeanuyeckux eeusecme — 10 u

15. OCoOEHHOCTH PIIEKTPOHHOTO CTPOCHHSI, XUMUYECKUX CBOMCTB 1
ciupToB U Genosnos. [Tomydenue cnupToB u (eHoa.

16. 3anaun Ha Temy «lIpenenbHble 0JTHOATOMHBIE U MHOI'OATOMHbIE 1
CupThD», «DEHOIIBI M APOMATHUECKHE CIIUPTHIY.

17. OCOoOEHHOCTH PIIEKTPOHHOTO CTPOCHHSI, XUMUYECKUX CBOHCTB 1
aJIB/ICTUJIOB M KeTOHOB. [losTydeHune anpaernioB u KETOHOB.

18. 3amaun Ha Temy «KapOoHMIIbHBIE COEAMHEHUS — alTbACTH/IbI U 1
KETOHBD».

19. Oco0EHHOCTH PIIEKTPOHHOTO CTPOCHHS U XUMHUYECKUX CBOMCTB 1
KapOOHOBBIX KHCIOT. [lonmyueHne kapOOHOBBIX KHUCIIOT.

20. 3amaun Ha TeMy «lIpeneapHbIe 0JHOOCHOBHBIE KAPOOHOBBIS 1
KHUCIIOTB», «HenpeaenbHble, TByXOCHOBHBIE U apOMAaTHYECKHE
KapOOHOBBIE KUCIIOTBIY.

21. OCoOEHHOCTH PIIEKTPOHHOTO CTPOCHHS U XUMHUYECKUX CBOMCTB 1
cioxHbIX 3¢upos. [ToxydeHne croxHbIX 3QUPOB.

22, 3anaun Ha TeMy «C0XKHBIE 3QUPBI». 1

23. [Tonydyenne MOHOCaXapHua0B. 1

24, BapuanTtbel 00pa3oBaHus 1UCaxapuI0B U3 MOHOCAXapHUIOB. 1

Pa3zoen 4. Ocobennocmu IJIEKMPOHHO20 CMPOEHUA, XUMUUECKUX ceoﬁcma, noJjiyuenun

a30mcodep.7fcau4ux opzanuvecKux eeuiecme — 5y

25. Kiaccudukanms azoTcoepikaimmux OpraHndecKuX COCTMHCHHH. 1
[ToHsTHE O TETEPOIUKITNYCCKUX COCTUHCHHISIX.

26. CpaBHEHHE JIEKTPOHHOTO CTPOCHHUS, XUMUYECKUX CBOMCTB U 1
TIOJIYYEHUs IPEJIeTbHBIX AMUHOB M AaHUITMHA.

27. 3ajaun Ha TeMY «AMHHBI U AMUHOKHUCIIOTBI. 1

28. [ToHsTHE O HYKIIEMHOBBIX KUCIIOTaX. [lomydeHre HyKJIeHHOBBIX 1
KHCJIOT.

29. 3anaun Ha Temy «HyKIIEHHOBBIE KMCIIOTBI». 1

Pa3zoen 5. I'enemuueckasn céa3v meixcoy Kiaccamu opeanudeckux eeujecme — 4 u

30. ['eHeTnueckas CBsSI3b MEXKY YIJIEBOJIOPOJAMHU. 1

31. I'eneTnyeckas CBSI3b MEXKAY YIIIEBOJOPOIaMHU, KUCIOPOI- U 1
a30TCOJICPKAIUMHU COCTUHECHUSMU.

32. 3a/1aun Ha TECHETUYECKYIO B3aUMOCBSI3h MEXKIY KIIacCaMH 1
OpPraHWYECKUX BEIICCTB.

33. Htoroselif koHTpoib. KoHTponbHas paboTa (Hanucanue 1

npo6Horo BapuanTa EI'D, Borpockl 1o opraHnyeckoil XuMun).




CIIMCOK YYEBHOM JINTEPATYPHI

I[OHOJIHHTGJILHEIH JUTEpaTypa AJd yYyaluxcs:

1.

Xumust. 10 xnacc. ba3oBblil ypoBeHb: yueOHUK i1 00111€00pa30BaTEbHBIX YUPEKICHHH
/ O.C. I'abpuensta. — M: IIpocsemenue,2022.

Kysnenosa H.E. 3anaunuk nmo xumun: 10 xmacc: st 061ieo0pa3zoBaTeabHBIX
yupexaenuii/ H.E. Ky3nenosa, A.H. JIéskun. — M.: Benrana-I'pad, 2011.

Bosnosuk B.b., Kpyreukas E.Jl. Oprannueckas xumusi. Borpocsl, yripakHeHus 3a/1a4uu,
tecthl. CII16: uzn. CMUO Ilpecc, 2012.

Bonoruk B.b., Kpyreuxkas E.JI. OGmias u Heopranudeckas xuMus. Borpocs,
ynpaxkneHus, 3agauu, rectsl. CI16: uzn. CMUO Ilpecc, 2013.

Jlureparypa AJis1 y4uTesIsi:

1.

INa6puensia O.C. Ilporpamma kypca xumuu s 8-11 kimaccoB o0mieo0Opa3oBaTeIbHBIX
yupexaenuit. — M.: IIpocsemienne, 2020.

Xumus. 10 knace. ba3oBbiil ypoBeHb: y4eOHUK 7151 0011€00pa30BaTEIbHBIX YUPEKICHUI
/ O.C. I'abpuensin. — M: IIpocsemienue,2022.

I"a6puensin O.C. Hacronbnas kaura ans yuutens. M.: biuk u K, 2008.

Xumus. 10 kmacc: KOHTPOJIBHBIE M MTPOBEepoUHbIe paboThl K yueOHuky O.C. 'abpuensHa
«Xumus. 10 kmacc. bazoBeiit ypoenn» / O.C. I'abpuensn, I1.H. bepeskun, A.A.
VYmakoBa u ap.. — 3-e usn., crepeorun. — M.: JIpoda, 2010.

Opranuyeckas XMMHsI B TecTax, 3a/1adax, ynpaxHeHusx. 10 kiacc: ydueO. mocobue Juist
obmeobpazonar. yupexaenuit / O.C. I'abpuensu, U.I'. Octpoymos, E.E. OctpoymoBa. —
3-e u3j., crepeorunt. — M.: Jlpoda, 2008.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

YYEBHOE OBOPYJOBAHHE

CrnipaBouHble TabNIULIbI, Ja00paTOPHBIE MTpenapaThl, MUKPOCKOII, TUIAKaThl, BIaXKHbIE

IIpenaparsl, ONPEACIUTENIN PACTEHUH, SHIIMKIIONIEIHS.

OBOPYJIOBAHME JJISI IPOBEJIEHUS JIABOPATOPHBIX, TIPAKTUYECKNX
PABOT, JIEMOHCTPALIAI

Ob6opynosanue "Touku pocta" 11 IpoBeIeHUs Ta00PaTOPHBIX, MPAKTHUYECKUX padoT,

JNeMOHCTpanuid. MynbTUMEIUIHBIN TPOEKTOp, FIKpaH, HOYTOYyK ¢ mporpammoii "Haymna6",
MYJIbTUMEANIHBIE TOCOOUS, KOJIOHKH.



