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IHosicHuTeALHAA 3aNIUCKA
[Tporpamma pa3paboTana B COOTBETCTBHH U HAa OCHOBE aBTOPCKOI MPOrpaMMbl Kypca XUMHUH JIS

10-11 xmacca obmieoOpa3oBarenbHbIX yupexacHuil. Epemun B. B. MeToanueckoe mocobue k
yueOnunkam B.B. Epemuna, H.E. Ky3pMenko u ap. «Xumus. YriryosieHHbIA ypoBeHb». 10-11xki1./
B.B. Epemun, A.A. [Ipo3nos, 1.B. Bapranosa. — M.: JIpoda, 2013; — 154, [6] c.

Yueonuk: Epemun B. B. Xumusa. Yrayonenssiii yposens. 10 xinacc. / B.B. Epemun, H.E. Ky3sb-
meHko, B.W. Tepenun, A.A. [Ipo3nos, B.B. JIyaun; nox pen. B.B. Jlyauna. — 6-e usn., nepepaod.
— M.: Jlpoda, 2019. — 446 c.

[Ipennaraemasi mporpamma 1o XMMHUHU PacKpbIBaeT coJep)kaHue OOydyeHUs XUMUU yya-
nmxcs 10 kmacca 061eodpazoBaTebHBIX OpraHn3aluii Ha yriryoiaeHHoM yposHe. [Iporpamma co-
cTaBJieHa Ha ocHoBe DyH/IaMEHTAIBHOTO S/Ipa coiepKaHus o01ero oopazoBaHus, TpeOOBaHUH K
pe3ylbTaTaM OCBOCHHSI OCHOBHOU 00pa3oBaTeNIbHOM MPOrpaMMBbI CpelHEro (MOJHOro) 0o0IIero
o0Opa3oBaHus, MpeacTaBIeHHbIX B DeepaibHOM roCcyIapCTBEHHOM 00pa30BaTEIbHOM CTaHIapTe
cpenHero (ToaHOTro) 001ero 00pa3oBaHus U MPUMEPHOU MPOTPAMMBI 110 XUMHHU CPEITHETO (IT0JI-
HOT0) 001IeT0 00pa30BaHUS.

Cogepxanue OOy4eHHs] pEalM30BaHO B y4YEOHHKE XHMHUH, BBIMYIIEHHOTO W3/1aTEIbCTBOM
«dpoday:

—Epemun B. B., Ky3semenko H. E., Tepenun B. U., [Ipo3znos A. A., JIynun B. B. Xumus 10 kiace
(YyriyOneHHBIH YpOBEHbD);

HacTosmiee nocobue peanusyer oO1ue e cpeaHero (oaHoro) oodmero oopa3oBanusi, aBTop-
CKHE HJIeH Pa3BHBAIOIIETO, COBPEMEHHOTO, HAYYHO 00OOCHOBAHHOTO Kypca XMMHUH, BHYTPH Tpe-
METHBIE U MEXIpeaAMeTHbIe cBsi3u. [locoOue nmpeaycmaTpuBaeT GOpMUPOBAHNE YHUBEPCATBHBIX
YUeOHBIX ACHCTBHIA YJaIlIUXCsl, TO3BOJISIET OCYIIECTBIIATh CHCTEMHO-/ICATSIIBHOCTHBINA U TIPAKTH-
KOOPUEHTHUPOBAHHBIN MOIXO0/IbI B 00YUYECHHUU.

Ilnanupyembie pe3yJbTAThl 00y4eHUS U OCBOEHHSI COIEeP:KaHUA Kypca

XUMHUHU

JlesaTenbHOCTh 00pa30BaTENIbHOIO YUpeKAeHUs 0011ero oopa3oBanus B 00y4eHUN XUMUU
B cpeaHel (1MosiHOoM) oOImel mKoieqoKHA ObITh HalpaBiieHa Ha JOCTHKEHHE O0ydYarolmUMUCs
CJIEAYIOUIMX JINYHOCTHBIX PE3YJIbTaTOB:

1) B IEeHHOCTHO-OPUEHTALIMOHHON cepe — YYBCTBO FOPAOCTHU 32 POCCUNCKYIO XUMUYE-
CKYIO HayKy, TyMaHH3M, IIeJI€YCTPEMIIEHHOCTh, BOCITUTAHNE OTBETCTBEHHOT'O OTHOIICHUS K MIPH-
poze, oco3HaHNWEe HEOOXOJMMOCTH 3aIIUTHI OKPYKAIOIIEH Cpeabl, CTpEMIIEHHE K 37J0pPOBOMY 00-
pa3y KHU3HH;

2) B TpyAOBOii cepe — roTOBHOCTh K OCO3HAHHOMY BBIOODY JlaNbHeIIel 00pa3oBaTeib-
HOU WK PO(eCcCHOHANTBHOM TPaeKTOpuH;

3) B mo3HaBaTeNbHON (KOTHUTHUBHOMN, MHTEIJIEKTYaJIbHOM) cepe — yMEHHE YIpaBIsTh
CBOEH NO3HABATEIILHOM JEATENbHOCTBIO. MeTanpeMEeTHBIMU Pe3yIbTaTaMH OCBOEHUS BBIITYCK-
HUKaAMH
cpenHel (MoHOM) 0011Iel KOl TPOrPaMMBbI 110 XUMUU SBIISIOTCS:



1) ucronp30BaHNEe YMEHHUH U HABBIKOB Pa3JIMYHBIX BUJIOB IO3HABATEIILHON 1E€ATEIIBHOCTH,
NPUMEHEHUH OCHOBHBIX METOJI0B MO3HAHUS (CUCTEMHO-UH(OPMAIIMOHHBIN aHAIN3, MOACTUPOBA-
HUE) JUIsl U3yYEHUS] pa3IMYHbIX CTOPOH OKPY’KaIOIEH 1eHCTBUTEIbHOCTH;

2) UCIOJIBL30BAaHUE OCHOBHBIX MHTEJUICKTYAIbHBIX OMepaluii: (opMyIHpOBAHUE TUIIOTE3,
aHalu3 ¥ CHUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEMATH3AIHsl, BbISIBIICHINE TPUYMHHO-CIIC/ICTBEH-
HBIX CBSI3€H, IIOUCK aHAJIOIOB;

3) yMeHHe reHepupoBaTh UEHU U ONPEAEIATh CPEACTBA, HEOOXOUMBbIE Ul X pealln3a-
11K

4) yMeHue onpenessaTh LelNH U 3aaud e TeIbHOCTH, BBIOMpaTh CpEeACTBA pealu3aluu
LEJIM U IPUMEHATh UX Ha IPAKTHKE;

5) UCHOIB30BaHUE PA3TUYHBIX UCTOYHUKOB JJISl TIOJYYCHUS XMMHUYECKON HMH(pOpMAaIny,
NOHMMaHHE 3aBUCUMOCTH COJIEpKaHUS U (POPMBI IPeICTaBICHUS MHOOPMAIIMH OT IeJIel KOMMY-
HUKAaLlUU U aJipecara.

B oGnactu nmpeaMeTHBIX pe3ysbTaToB 00pa3oBaTeIbHOE YUpeKIeHHue o0uero oopasona-
HUS IPEJOCTaBIIAET YYCHUKY BO3MOKHOCTh Ha CTYNEHH CpeAHEero (I0JHOro) odiero oopa3osa-
HUS IIpU
W3Y4YEHUU XUMHUH Hay4UThCS:

A) Ha 6230BOM ypOBHE B TIO3HABATEIBLHOM cdepe:

1) naBath onpeaeeHust U3y4E€HHBIX MOHSITHIA;

2) onuChIBAaTh IEMOHCTPALIMOHHBIE U CAMOCTOSITENILHO IIPOBEICHHbBIE AKCIIEPUMEHTBI, HC-
M0JIb3YS AJIs1 TOIO €CTECTBEHHBIN (PYCCKHI, POJIHOM) SA3bIK U SA3bIK XUMUH;

3) onuceIBaTh U pa3anyaTh U3y4EHHbIE KJIACChl HEOPTaHUYECKUX U OPraHUYECKUX COeAU-
HEHUI, XUMUYECKHE PEAKIUH;

4) xnaccu(pupoBaTh U3y4YCHHbIE OOBEKTHI U SIBICHUS;

5) HabIOAaTh IEMOHCTPUPYEMBIE U CAMOCTOSATENBHO ITPOBOIUMBIE OIBITHI, XUMUUYECKHUE
peaKMHy, MPOTEKAIOLINE B IPUPOE U B OBITY;

6) nenath BHIBOJIBI M YMO3AKIIOUEHUS U3 HAOIIOCHUM, N3YYEHHBIX XUMUYECKUX 3aKOHO-
MEpPHOCTEH, MPOrHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BEIIECTB MO0 aHAJIIOTUU CO CBOICTBaAMHM H3Yy-
YEHHBIX;

7) CTPYKTypUpOBaTh U3Y4YEHHBII MaTepHall;

8) MHTEPIPETUPOBATh XUMUUYECKYIO HH(POPMALIUIO, MTOITYYEHHYIO U3 JPYTUX UCTOYHUKOB;

9) onuchIBaTh CTPOEHHE aTOMOB 3J1eMEHTOB [—IV meprnonoB ¢ MCHOIb30BAHUEM HIIEK-
TPOHHBIX KOH(UTypalHii aTOMOB;

10) MmogenupoBaTh CTPOCHUE MTPOCTEUIIINX MOJIEKYJI HEOPIraHWYECKUX U OPraHUYECKHX Be-
IIECTB, KPUCTAJIOB; B IEHHOCTHO-OPUEHTALIMOHHOM c(epe: aHAIU3UPOBaTh U OLIEHUBATh MTOCIIE-
CTBUS 111 OKpY’Karolllel cpe/ibl ObITOBOW U MPOU3BOICTBEHHOM 1€ TEIHHOCTH YEJIOBEKA, CBA3AH-
HOM ¢ mepepaboTKOM BEIeCTB.

b) Ha yriybneHHOM ypoBHe:

1) naBaTh onpeneneHus U3y4eHHBIX TOHITUM;

2) onMchIBaTh JEMOHCTPAIIMOHHBIE M CAMOCTOSITENILHO MPOBECHHbBIE SKCIIEPUMEHTHI, HC-
M0JIB3YS AJIs1 ATOIO ECTECTBEHHBIN (PYCCKHI, POJTHOM) SA3BIK U SA3bIK XUMHH;

3) OOBSCHATH CTPOCHHE M CBOMCTBA M3YYEHHBIX KJIACCOB HEOPraHMYECKHX M OpraHuye-
CKHX COCIMHCHUM;

4) knaccupuUpoBaTh N3y4YE€HHbIE OOBEKTHI U SABJICHUS;

5) HaOmOaTh IEMOHCTPUPYEMBIC M CAMOCTOSTEIBHO MPOBOAMMBIC OIBIThI, XUMUYECKUE
peaxiuu, NpoTeKaroIle B IPUPOJIE U B OBITY;



6) ucciaenoBaTh CBOWCTBA HEOPraHMYECKMX M OPraHMYECKHX BEILECTB, OMPEAEIATh UX
IIPUHAJJIEKHOCTh K OCHOBHBIM KJIacCaM COEIMHEHUM;

7) 06001maTh 3HaHUA U JIe1aTh 00OCHOBAHHBIE BBIBOJBI O 3aKOHOMEPHOCTAX M3MEHEHUS
CBOMCTB BEIIIECTB;

8) cTpyKTypHpOBaTh yueOHYIO HH(OPMAIIHIO;

9) unTepnpeTupoBaTh MHHOPMALIHIO, OJYYEHHYIO U3 IPYTUX UCTOUHUKOB, OLICHUBATh €€
HAY4HYIO IOCTOBEPHOCTb;

10) 06BACHATH 3aKOHOMEPHOCTHU IPOTEKAHNU XUMHUECKUX PEaKIUi, IPOrHO3UPOBATh BO3-
MOKHOCTb MX NMPOTEKAaHUs Ha OCHOBE 3HAaHUM O CTPOCHHUHM BEIIECTBA U 3aKOHOB TEPMOJANHAMMUKH;

11) 00OBsCcHATE cTpOeHUE aTOMOB 371eMeHTOB [—IV nepuoza ¢ ucnoab30BaHUEM IIEKTPOH-
HBIX KOH(UTYpAIii aTOMOB;

12) MozsenupoBaTh CTPOCHUE MPOCTEUILINX MOJIEKYJI HEOPTAHUYECKUX U OPraHUYECKUX Be-
1IECTB, KPUCTAJIJIOB;

13) mpoBOAUTH pacueTsl 0 XUMUYECKUM (HOPMYJIaM U ypaBHEHUSM;

14) xapakTepu30oBaTh U3yYCHHbIE TEOPHH;

15) camocrosTenbHO J0OBIBATH HOBOE /1M1 c€0s1 XUMUUYECKOE 3HaHUE, UCII0JIb3YsI 1TIsl TOTO
JOCTYIIHbIE UCTOYHUKU MH(OpMALMU; B IEHHOCTHO-OPUEHTALIMOHHON cepe: MpOorHo3upoBaTh,
AQHAIM3UPOBATH U OLICHUBATh MOCIIEJCTBUS /ISl OKPYKAOILIEH cpeibl OBITOBOM U IPOU3BOCTBEH-
HOM JIeTEIbHOCTH YE€JI0BEKA, CBA3aHHOM C epepabOTKON BEIECTB;

16) caMOCTOSATENbHO IIAHMPOBATh U MPOBOAUTh XMMUYCCKHI 3KCICPHUMEHT, COOIII0Ias
npaBuiia 6e30macHoOi paboTHI C BelIecTBaMH U Ja00paTOPHBIM 000pYIOBaHHEM;

17) oka3sIBaTh MEPBYIO MOMOILb IIPH OTPABJICHHSX, 0’KOTaX U APYTUX TPABMaX, CBSI3AHHBIX
C BEIIECTBAMHU U JaOOPaTOPHBIM 000PYTIOBAHUEM.

MaTepnanbﬂo-TeXaneCRoe o0ecneyeHue 06p330B3TOJ’[bHOF0 nmpouecca:

1. Meroanueckoe nocobue k yueonukam B.B. Epemuna, H.E. Ky3pmenko u ap. «Xumus. Yrinyo6-
JeHHbI ypoBeHby. 10-11xki./ B.B. Epemun, A.A. JIpoznos, .B. Bapranosa. — M.: Jlpocda, 2013;
— 154, [6] c.

2.Yueonuk: Epemun B. B. Xumus. Yriyonennsiii yposens. 10 kiacc. / B.B. Epemun, H.E. Ky3b-
menko, B.W. Tepenun, A.A. [Ipo3nos, B.B. JIyaun; nox pexn. B.B. Jlyauna. — 6-e uz., nepepad.
— M.: dpoda, 2019. — 446 c.

JlononmHuTENBHAS IUTEPATYPA IS YUUTEISA

bynxkyc I1.®. Knura qyiss urenus no opranndeckoit xumun — M.: [Ipocsemienue, 1985
Kupskos B.I'. Oprannueckas xumus. —M.: IIpocsemenue, 1983

Jlugun P.A., Sxumoa E.E., Bopornukoa H.A. Xumus. Meroauueckue marepuansl 10-11
kiaccsl. - M.:JIpoda, 2000

Hazapogsa I'.C., JIaBpoBa B.H. Mcnonb3oBanue yue6HOr0 060py10BaHMs Ha MPAKTUIECKUX 3a-
HATHAX 110 XUMun. —M., 2000

Jlugua P.A u ap. Xumust. 10-11 knacesl. Junaktuueckue matepuainsl (Pemenue 3amaq). — M.
Hpoda,2005.

Jlugun P.A., Maprynuc B.b. Xumus. 10-11 knaccer. ugaktuyeckue matepuainsl. (Tectsl u mpo-
BepouHble 3a1anus). — M.: JIpoda, 2005.



Aptemenko A.M. Opranndeckas xumusi: Homenknarypa. M3omepust. DnekTpoHHbIE 3P (EKThI. —
M.: lpoda, 2006.

Cyposuesa P.I1. u qp.Xumus. 10-11 xnaccel. HoBeie Tectsl. — M.: Ipoda, 2005.

JleBkun A.H. Xumus B npoduiabHOM mkose: [locooue ms yuutens. — M.: [Ipocsemienue, 2005.
Panenkuii A.M. Kontponbabie padotsl mo xumuu B 10-11 knaccax: [locobue miis yaurens. —
M.: IIpocsemienue, 2005.

I[OHOJ'IHI/ITGJ'IBHaH JUTeparypa Ajid ydalmuxcs

MansimkuHa B. 3anumarensHas xumus. Heckyunsiii yueOHuk. — Cankt-IlepteOypr: Tpuon,
1998.

Apremenko A.W. Y auBuTensHbIN MUp opranndeckoit xumuu. — M.: JIpoda, 2005.

Amuk6eposa JLIO., Pykk H.C.. ITone3nas xumus: 3ana4uu u ucrtopus. — M.: JIpoda, 2006.
CrenuH b./l., Anmuk6epoBall.lO.. 3anumarenpHbie 3a1a0us U 3 (GEKTUBHBIC OMBITHI IO XUMHH.
— M.: dpoda, 2005.

Apremenko A.U. I[Ipumenenne oprannueckux coeauHenuit. — M.: [Ipoda, 2005.

3ommer K. u ip. Xumus. CripaBouHUK MIKOJIBHUKA U cTyneHTa /Ilep. ¢ mem. — M.: JIpoda, 2005
INa6puensa O.C., OctpoymoB WN.I'. Xumus. IJig NIKOJIBHUKOB CTapUINX KJIACCOB M MOCTYIIAI0-
mwmx B BY3s1. — M.: JIpoda, 2005.

KapmoBa A.A., JleBkun A.H. Opranuueckas Xxumus: WuTocTpupoBaHHbiid Kype: 10(11) xmacce:
nocobue s yuamuxcs. — M.: I[Ipocsemenue, 2005.

Ymkanosa B.H., Moanuauc H.B. Xumus: KonkypcHuble 3aganus u orsetsl: [locobue mis nocty-
natomux B BY3e1. — M.: [Ipocsemenne, 2005.

JInpgun P.A., Maprynuc B.b., Ilotanosa H.H. Xumuueckue 3agauu ¢ pemenusimu: [Tocodue mst
IIKOJIbHUKOB U abutypuenToB. — M.: [Ipocsewienue, 2005.

Conep:kaHue pa3aejioB M TeM Y4eOHOT0 Kypca
10 kaacc (4 9 B Heaenio, Becero 140 u)

Tema 1. IloBTopenue u yriayoiaenue 3Hanmii (18yu)

ATOMHO-MOJIEKYJIIpHOE YUeHHe. BerecTBa MOJIEKyIIpHOTO U HEMOJIEKYIJISIpHOTO cTpoeHus. Ka-
YEeCTBEHHBII U KOJMYECTBEHHBIH cocTaB BellecTBa. MoJIsipHas 1 OTHOCUTENbHAsE MOJIEKYIIpHast
Macchl BeniecTBa. MoJibHas 01 K MaccoBasi 0JIsI JIEMEHTA B BEILECTBE.

Crpoenne atoma. AtomHas opoutaib. [IpaBuia 3amonHeHus 3JeKTPOHAMU aTOMHBIX OpOHMTa-
nen. BanentHsie 25iekTpoHsl. [lepuoanyeckuii 3akoH. @opMynupoBKa 3aKOHA B CBETE COBPEMEH-
HBIX MPEJICTaBIEHUH O CTpoeHUH aToma. V3MeHeHHe CBOWCTB 3JIEMEHTOB M UX COCTUHEHUN B
nepuoAax M rpymnmnax.

XuMHUECcKasi CBA3b. DIEKTPOOTPULIATENbHOCTh. Buibl xumMnueckoit cBs3u. Monnas cBsa3b. Ko-
BaJICHTHAs HENOJIsIpHasl U NoJisipHast cBsi3b. OOMEHHBIN 1 TOHOPHO-aKIIEITOPHBII MEXaHU3M 00-
pa3oBaHusl KOBAJEHTHOW MOJISpHOU cBs3U. ['eomeTpus mosekysnsl. Meramindeckas cBsi3b. Bo-
JIOpOJIHasl CBSI3b. ATperaTHble COCTOSIHUS BellecTBa. THUIbI KPUCTANIMYECKUX PEIIETOK: aTOM-
Hasi, MOJIEKYJISIpHAs, HOHHAsI, METaJUINYeCKasl.

Pacuyetsl o ¢opmynam u ypaBHeHUsIM peakuuil. ['a3oBbie 3akoHbl. YpaBHeHue Knaiinepona—
MenneneeBa. 3akoH ABOrajpo. 3akoH 00beMHBIX OTHOIIEHUH. OTHOCUTENbHAS MJIOTHOCTH Ta-
30B.

Knaccugukaius XuMHUECKUX peakuii o pa3IndHbIM IpU3HAKaM cpaBHeHUs. I3MeHeHue cre-
MIEHU OKHCJIEHMS DJIEMEHTOB B COEAMHEHMSIX. OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIUH.
Oxucnenue 1 BocctaHoBieHne. OKUCIUTENN U BOCCTAHOBUTEIH. MeTO/] 3JIeKTpOHHOr 0 OanaHca.
[lepmaHraHat Kajius Kak OKHCIUTEINb.



Baxneiiue Kiaccbl HEOpraHUYECKUX BELIECTB. | 'eHeThuecKas CBsA3b MEXAY KllacCaMU Heopra-
HUYECKHUX coennHeHui. Peakiiun nonnoro oomena. ['maponus. pH cpensi.

PactBopsl. CriocoObI BhIpaXEHUSI KOJIMYECTBEHHOT'O COCTAaBa pacTBOpa: MaccoBas Jois (Ipo-
LEHTHAasi KOHIEHTpalus), MoJisipHasi KoHUeHTpauus. Komionansie pactBopsl. Dddext Tunnans.
Koarymsuus. Cunepesuc. KommiekcHsie coeuHenns. CocTaB KOMIUIEKCHOIO MOHA: KOMIUIEK-
coobpazoBarenb, Turansl. Koopaunanuonnoe uncino. HomeHknatypa KOMIJIEKCHBIX COeIMHE-
HUM.

JdemoHCcTpaumu.

1. O6pa3upl BelecTB MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMSL.

2. Bosrouka nona.

3. Onpenenenre KUCIOTHOCTH CPEJIbl IPU IIOMOIIY UHAUKATOPOB.

4. Oddext Tungans.

5. O6pazoBaHuE KOMIUIEKCHBIX COEIMHEHUH NIEPEXOIHBIX METAIIIOB.

JlaGopaTopHbIe ONBITHI.

1. Peakuuu noHHOTO OOMEHA.

2. CBoiicTBa KOJUIOUIHBIX PACTBOPOB.

3. M'uaponus coneit.

4. Iony4yeHue u CBOMCTBA KOMIUJIEKCHBIX COSIMHEHMIA.

Kourpoasnas padora Nel o teme «OCHOBBI XUMHUN.

Tema 2. OcHOBHBIE IOHATHSI Opranmveckoit xumun (14q)

ITpenmer opranndeckoit xumun. OcOOEHHOCTH OpPraHMYECKUX BELIECTB. 3HAUEHUE OpraHuye-
ckoil xumui. [IpuuriHbl MHOTOOOpa3usi OpraHN4eCKUX BELECTB. Y TIEPOAHBIN CKEIIET, €r0 TUIIBI:
UKJIMYecKHe, anuKinyeckre. Kapoonukindeckue u reTepouKIMYecKie cKeneTbl. Buabl cBs-
3eil B MOJIEKYyJIaX OpraHMYECKUX BEILLECTB: OJUHApPHBIE, ABOWHBIE, TpoiltHbIe. VI3MeHeHue 3Hep-
TUM CBSI3€H MEXAY aTOMaMH yIJIEpoAa IIPU yBEJIMUEHUHU KPAaTHOCTH CBsi3U. HachllieHHble 1 He-
HACBILIECHHBIE COCTUHEHUSI.

DJEeKTPOHHOE CTPOCHUE U XMMHUYECKHE CBSI3U aroMa yriepoaa. I'mOpuauszauus opoutanel, ee
TUIBI 71 OPTaHMYECKUX cOemuHenuit: Sp°, sp?, sp. O6pasoBaHue G- M T-CBA3€H B MOJEKYy/Iax
OpPraHMYECKUX COCTUHEHUM.

OcCHOBHBIE TOJIOXKEHUSI CTPYKTYPHOU TEOPUU OPTaHUYECKUX COEAMHEHUNH. XUMUYECKOE CTPOe-
Hue. CtpykrypHast Gopmyna. CTpyKTypHas U MpOCTpaHCTBEHHas u3oMepus. M3zomepus yrie-
poaHoro ckenera. M3omepus nonoxxenus. MexkinaccoBast nzomepusi. Buapl mpocTpaHCTBEHHOM
nzomepuu. Onrudeckas n3oMepus. ONTUUECKUE aHTUIIOABI. XUPAIBHOCTb. XHUPAIbHbIE U aAXU-
pabHbIE MOJIEKYJIBI.

['eomerpuueckas uzomepus (yuc-, mpauc-uzomepus). 'omonorus. 'omonoru. ['omonoruueckas
pa3HocTb. ['oMonornueckue psiasl.

OnexTpoHHbIe Y3PdexTsl. CriocoOb! 3anuceil peakuuit B opranndeckoil xumun. Cxema u ypaBHe-
Hue. YcioBus npoBeaeHus peakuuid. Knaccuduxanus peaxkiuil opraHMYecKHUX BELIECTB IO
CTPYKTYpPHOMY NPHU3HAKY: 3aMELICHHE, NPUCOEINHEHUE, OTIIEIUICHHE. MexaHu3Mbl peaKuil.
CrniocoObl pa3pseiBa cBsi3u yriaepoa-yriaepos. CBoOOaHbIE paJuKallbl, HYKJICO(UIIbl U 3JIEKTPO-
bubL.

Knaccudukanus opraHnueckux BemecTB U peakiuil. OCHOBHBIE KIacChl OPraHMYECKUX COETH-
HeHnid. Krnaccugukaius opraHM4ecKuX COeIMHEHHMH M0 (YHKUIMOHAIBHBIM TpyMIaM. DJeK-
TPOHHOE CTPOEHHE OpraHUYeCKUX BellecTB. B3aumMHoe BiMsHME aTOMOB U Tpymn aToMoB. UH-
JTYKTUBHBINA U Me30MepHbIi 3¢ ¢dekTrl. [IpeacraBienne o pesonance. Homenknarypa opranuue-
CKHUX BellecTB. MexyHapoaHas (cucTeMaTuieckasi) HOMEHKIIaTypa OpraHn4ecKiX BEIIECTB, €€
npUHLMIEL. PaninonanbHas HomeHknarypa. OKUCIEeHHE U BOCCTaHOBIIEHUE B OPIraHUUYECKOH XU-
MUH.

JemoncTpanuu. 1. Mozaenu opraHn4ecKux MOJIEKYII.

Tema 3. YrueBomopoabi (34 u)



A 1 x a H bl. CTpoeHue MoJieKyibl Metana. [Tonarue o kondopmarusx. O6mas XxapakTepucTuKa
KJ1acca, pU3NYECKue U XUMUYECKHE CBOMCTBA (TOpeHHE, KaTAIMTUIECKOE OKHCIIEHUE, TaJIOTeHU-
pOBaHME, HUTPOBAHME, KPEKUHT, NMUPOJIN3). MexaHu3M peakluu XJOpUPOBaHUS MeTaHa. AJ-
KaHbl B ipupoje. CUHTeTHYeCKHe CIOCOObI OMyYeHUs alKaHOB. MeToibl MOJy4YeHHs aJIKaHOB
U3 aJIKIIITAIOTeHU 0B (peakuus Bropia), 1ekapOOKCHINPOBAHUEM COJIe KapOOHOBBIX KHCIIOT
U JIEKTPOJIU30M PACTBOPOB COJIeil kKapOOHOBBIX KUCOT. [IprMeHeHne aikaHoB.
[{ukmoankaH bl. O0mas xapakTepucTHKa Kilacca, GU3ndecKrue cBoiCcTBa. Buabl nzomepuu.
HanpsbkeHHble 1 HEHANpsDKEHHbIE HUKIBI. XUMHUYECKHE CBOMCTBa LMKIONpOIaHa (ropeHue,
TUIPUPOBAHUE, IPUCOEAMHEHNE TaJIOr€HOB, TaJ0r€HOBOAOPOI0B, BO/bI) U LIMKJIOreKcaHa (rope-
HUE, XJIOpUpOBaHue, HUTpoBaHue). [lonydyeHne nukI0ankaHOB U3 aIKaHOB U IUTAJIOT€HATIKAHOB.
A 11 x e H b. O0mas xapakTepucTika kinacca. CTpoeHre MOJICKYJIbI A THIeHa. DU3NYECKUE CBOM-
CTBa AJIKEHOB. ['eoMeTpuyeckas n30Mepus aJIKeHOB. XMMUYECKHUE CBOMCTBA aJKEeHOB. Peakunu
IIPUCOEANHEHHUS 110 KPaTHOW CBSI3U — TUPUPOBAHUE, FAJIOT€HUPOBaHKE, TUAPOTraIoreHUpoBa-
Hue, ruaparanus. [IpaBuio MapkoBHUKOBA U €ro OObSICHEHHE C TOYKH 3PEHUSI SJICKTPOHHOM
Teopun. B3aumMoseiicTBue ankeHoB ¢ OpOMOM U XJIOPOM B ra3oBoi ¢a3e uian Ha cBeTy. OKucie-
HUE aJIKEHOB (TOpPEHHE, OKHMCIIEHUE KUCIOPOAOM B MPUCYTCTBUHU XJIOpUAA NaJIaaAus, MO AeH-
CTBHEM cepelpa, OKUCIICHUE TOPSYNM TOJKUCICHHBIM PacTBOPOM IEPMAHTaHaTa KaJlusi, OKHC-
nenue no Baruepy). [lonumepuszanus. [lonydenne ankeHOB U3 alKaHOB, aTKUITAIOTEHUIOB U
JqurajgoreHasnkaHoB. [IpuMeHneHue aTuieHa u npomnusieHa.

A nkanu e H bl. Knaccudukanust tueHoBbIX yriaeBo10poaoB. ConpsbkeHHble queHbl. Gusnde-
CKHE U XUMUYECKHUE CBOMCTBA TUBHHIIIA U U3ompeHa. 1,2- u 1,4-npucoenuuenue. [lonmumepusa-
nus. Kayuyku. Bynkanuzanus kayaykoB. Pe3una u 56ouut. Cunres OyrajneHna u3 OyraHa u 3Ta-
HOJIA.

A 1 x u H bl. O6mmas xapakrepuctuka. CTpoeHHe MOJIEKyIbI aneTiieHa. Gu3nyeckue u XuMu-
YECKHE CBOMCTBA AJIKMHOB. Peakluu NpucOeIUHEHUs TajIor€HOB, IaJIOr€HOBOJIOPOIOB, BObI.
I'uppupoBanue. Tpumepuszanus U quMepusanus anetuieHa. KucioTHbsle cBOWCTBa aJIKUHOB C
KOHIIEBOM TPOMHOM CBs3bI0. AnleTWinabl. OKUCICHUE aTKWHOB PACTBOPOM IE€pMaHraHaTa Ka-
musi. [Ipumenenue anermnena. KapOuaHelii MeTon moiydeHus auetwieHa. [luponu3 meraHa.
CuHTE3 aJKMHOB AJIKUJIMPOBAHUEM alleTUIIUIOB.

A p e H bL. [lonsTue 06 apomaruunoctu. [IpaBuno Xrokkensa. beHzon — cTpoeHue MOJIEKYIbl,
¢dusndeckue croiicTBa. ['omonorunueckuit psan 6enzona. zomepus Au3aMenieHHbIX OEH3010B Ha
npuMepe KCUionoB. Peakunn 3amenieHust B 0€H30JIbHOM sijipe (rajJoreHupoBaHUE, HUTPOBAHUE,
ankunupoBaHue). Peakiuu npucoeauHeHuss K OeH3o0iy (THAPUPOBAHUE, XJIOPUPOBAHUE HA
cBety). OcoOeHHOCTH XUMUU aNKUIIOeH30110B. [IpaBuia opueHTaIuy 3aMecTUTENIeH B peakIusix
3ameneHusi. bpomupoBanue u HUTpoBaHHE Toiyosna. OKUCIEHHE aKMIOEH30JI0B PacCTBOPOM
nepMaHraHara Kanus. ['aJoreHupoBaHue ankuiIOeH30710B B O0OKOBYIO 11emb. Peakuus Brop-
na—®PuUTTHUra Kak MeToJl CHHTE3a alkuiI0eH300B. CTUPOIT Kak IpUMep HEMPEeIbHOTO apoMa-
TUYECKOTO COETMHEHUS.

[lpUpOAHBIEUCTOYHUKUYTIEBOIODPOAO B. [Ipuponnblil u nonyTHbINA HEPTAHBIE
ra3bl, IX COCTaB, UCHoNb30BaHue. HedTh kak cMmech yrieBoaopoaoB. [lepBuuHas u BTopudHas
nepepabotka HepTu. Pupopmunr. KameHHbIH yronb.
'eHeTMUecKassCBA3bPMEXKAYPA3JIUUHBIMUKIACCAaMUYTJIEBOAOPOAO
B. KauecTBeHHbIE peakliuy Ha HENPEIeIbHbIE YTIIIEBOAOPO/IBL.
'anoreHonpou3BOAHBIEYTIEBO/ODO O B. Peakiiuu 3amelieHrs rajloreHa Ha
TUAPOKCHII, HUTPOTPYIIIY, IMAHOTPyTy. /[eficTBHe Ha rajJoreHnpou3BOJHbIE BOJHOTO U CIIHp-
TOBOTO pacTBopa mieaoyr. CpaBHEHHE PEeaKIIMOHHONW CIIOCOOHOCTH aJKWII-, BUHUI-, GEHUI- U
OensmiranoreHu10B. Mcnonb30BaHue rajJoreH Npou3BOAHBIX B ObITY, TEXHUKE U B cuHTe3e. [1o-
HATHE O MarHUMOpPraHM4ecKux coequHeHusx. [lomyuyenre ankaHoB BOCCTAHOBJICHHEM
MOJIaJIKaHOB MOJI0BOJOPOJOM. Macnutiopeanuieckue coeOuHeHus..

JdemMoHCcTpanmu.

1. BpoMupoBaHue rekcaHa Ha CBETY.

2. 'openue MeTaHa, STUIIEHA, alleTUIICHA.



3. OTHoOIIeHHE MeTaHa, dTUJICHA, alleTUIeHa U OCH30Jla K pacTBOpaM TEepMaHTaHaTa Kallus |
OpOMHOH BOJIE.

4. OxucneHue ToJiyojia pacCTBOPOM NEpMaHTaHaTa Kajiusl.

5. IlonyyeHue sTUIIeHA peaklUel AeruapaTaliy dTaHoja, aleTHIeHa —THIPOJIU30M Kapouaa
KaJIbLIMSL.

6. [lonydenue ctupona IenoJvMepr3aueil NoJUCTUPOIIa U UCIIBITAHUE €r0 OTHOIICHUS K pac-
TBOPY [€pMaHraHaTa Kajusi.

JlaGopaTtopHbie onbIThl. COCTaBICHUE MOJICIICH MOJIEKYJ aJIKaHOB. B3anuMo ielicTBHE aJIkaHOB
¢ 6pomom. CocTaBieHne MoiesIei MOJIEKYJI HEMTPEISIbHBIX COSTUHEHHIA.

IpakTnyeckas padora Ne 1. M3rotosieHrne Mojieneld MOJIEKYJT yIJIEBOAOPOIOB.
IIpakTnyeckas padora Ne 2. [losyueHne 3TUIIEHA U OIIBITHI C HUM.

KonTpoabsHnas padora Ne 2 o TeMe «YTJI€BOAOPOIBI».

Tema 4. Kuciopoacoaep:kamme opranndeckue coexuuenns (234)

C o u p T 5. HomeHknatypa u usomepus cnuptoB. Tokcuueckoe JeiicTBrE Ha OPraHU3M MeTa-
HoJIa U dTaHoja. dusnueckne CBOMCTBA IPEIEIbHBIX OJHOATOMHBIX CIUPTOB. XUMHUYECKHE
CBOICTBa CIUPTOB (KUCIOTHBIE CBOMCTBA, pEaKLMU 3aMELICHHs THIPOKCUIBHON IPYMIbI HA Ta-
JIOTE€H, MEXXMOJIEKYJIIpHAasl U BHYTPUMOJIEKYJIApHAs JeruapaTalys, OKUCICHNUE, peaKlun yrie-
BOJIOPOJHOTO paaukana). Ankoronsatel. ['uaponus, ankunupoBaHue (CUHTE3 MPOCTHIX 3(PUPOB
no BuibsMcony). [IpoMmblluieHHBIH CHHTE3 MeTaHoJa. MHOroaTOMHbIE CHUPThI. DTUJIECHIJIU-
KOJIb U TJULEPUH, UX PU3NYECKUE U XUMHUUYecKue cBoWcTBa. CMHTE3 AMOKCAaHA U3 3TUJICHIJIH-
koist. TokcnuHOCTh 3THIEHIIMKOIA. KauecTBEHHas peakiys Ha MHOroaTOMHbIe ciupThl. 11po-
cThIe 2(HUPBI KaK H30MEPHI PEACTbHBIX OJHOATOMHBIX cupTOB. CpaBHEHUE MX (DU3NIECKUX U
XMMHUYECKHX CBOMCTB CO criupTaMu. Peakuus paciierienus IpocThix 3(pUpoB HOJOBOAOPOIOM.
@ e H 0 1 bI. HOMeHKIIaTypa 1 u3oMmepus. B3anMHoe BIUSTHUE TPYII aTOMOB Ha npumepe ¢e-
Hoja. Pusnyeckue U XMMUUYECKHE CBOMCTBA (peHoua U Kpe3oioB. KucioTHele cBoiicTBa peHooB
B CPaBHEHUH CO criupTaMu. Peakimu 3amenienus B 0€H30JIbHOM KOJIbIIE (FaJIOTeHUPOBAHUE, HUT-
poBanue). Oxucnenue ¢peHonaos. KauectBeHHble peakiuu Ha penoi. [Ipumenenue denona.
KapOoHHUIBHB €COECAHHEH U . DIEKTPOHHOE CTPOCHUE KapOOHMILHON TPYIIIIEI.
Anbreruapl 1 KeToHbl. @u3nueckue cBoiicTBa GpopMaibaeruia, alueTaapaeruia, alneTosa. /1o-
HAMUE O Kemo-eHOAbHOU MAaymomepuu KapooHUuIbHbIX coeouneHul. Peakiuu npucoeIuHeHns
BO/JIbl, CIIUPTOB, [IMAHOBOAOPOAA U ruaApocyabpuTa HaTpus. CpaBHEHHE peaKIMOHHON croco0-
HOCTH aJIbJIETH/I0B U KETOHOB B peakLUsAX NpUcoeInHeHus. Peakiiuu 3aMeniennst aroMoB BOJIO-
poJia Ipu 0-yYIIepoIHOM aToMe Ha ranoreH. [Tonmumepusanus GopManbaeruia 1 aneTaibIeruia.
Cunme3 cnupmoe 63aumooeticmeuem KapOOHUNbHbIX cOeOuHeHull ¢ peakmueom I punvapa.
Oxucnenue KapOOHUIBHBIX coelnHeHNH. CpaBHEHHE OKUCIIEHUS allbJeTHA0B U KeTOHOB. Boc-
CTaHOBJIEHHE KapOOHWIBHBIX COETUHEHUH B criupThl. KauecTBEHHbIE peakliiy Ha ajbAeTuIHYIO
rpynny. Peakyuu anb0o1bHo-KpomoHosot koHoencayuu. Oco6eHHOCTH (opMalibie-

ruza. Peakuus popmanpaeruna ¢ penonom.

KapOGoHOBBI€KHCIIOT b DIEKTPOHHOE CTPOEHUE KapOOKCUIbHO rpynmbl. ['oMmosnoru-
YEeCKUH psiJ] IpeieIbHbIX OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT. PU3NUYECcCKue CBONCTBA KapOOHO-
BBIX KMCJIOT Ha IPUMEPE MYPaBbUHOM, YKCYCHOM, IPOIIMOHOBOH, MAIBMUTUHOBOW U CTEApPUHO-
BOI KHMCIOT. XMMHUYECKHE CBOMCTBA KapOOHOBBIX KUCIOT. KHUcIOTHBIE CBOMCTBA (M3MEHEHHE
OKPAaCKH MHAMKATOPOB, PEAKIIMU C AKTUBHBIMHM METAJUIAMH, OCHOBHBIMU OKCHIAMH, OCHOBaHU-
MU, coNsiMH). VI3MeHeHne chiibl KapOOHOBBIX KUCIIOT IPU BBEACHUH JOHOPHBIX U aKIENTOPHBIX
3aMmecTuTenel. BzanmonelicTBie KapOOHOBBIX KUCIIOT CO CHUPTaMHM (peakius 3TepuuKaium).
["anorenupoBanue KapOOHOBBIX KUCIOT B OOKOBYIO 11enb. OCOOEHHOCTH MypaBbHHOM KHCIIOTHI.
Baxueiinme npeacTaBuTeNn Kiacca KapOOHOBBIX KMCIIOT U UX NpuMeHeHue. [lonydyenue mypa-
BBUHOH U YKCYCHOI KHCJIOT B IPOMBIIUIEHHOCTH. Briciine kapooHoBbie kucioThl. 11laBeneBas
KHCJIOTa KaK MpeACTaBUTeNb TUKapOOHOBBIX KUCIOT. [IpencraBienrue o HempeaenbHbIX U apo-
MaTH4eCKHUX KuciaoTax. OcoOEHHOCTH UX CTPOCHHUS U CBOMCTB. 3HaU€HHE KapOOHOBBIX KUCIIOT.



OYHKIMOHAIbHBENPOU3IBOIAHBEKAapOOHOBH XKHCIO T. [loxydenue
XJIOPAHTUAPUIIOB U AHTUAPUIOB KUCIIOT, UX TUaponu3. [lonydyenne ciokHbIX 3(UPOB C UCMOIb-
30BaHUEM XJIOPAHTHIPUIOB M AaHTHUAPHUIOB KUCIOT. ClI0KHBIE 3(hMPbI KaK H30MEphI KApOOHOBBIX
kucnoT. CpaBHeHHE (PU3MYECKUX CBOMCTB M PEAKIMOHHON CIIOCOOHOCTH CIOXKHBIX 3(UPOB U
M30MEPHBIX UM KapOOHOBBIX KUCIOT. [ MApOIN3 CIOKHBIX 3PuUpoB. CHHTE3 CIIOKHBIX 3(DUPOB
denono. CnoxxHble 3¢upbl Heopranudeckux kuciot. Hurpormuuepun. Amuast. Conu kap6o-
HOBBIX KHCJIOT, UX TEPMUYECKOE PA3JIOKEHHE B IPUCYTCTBUH 1enoun. CHHTE3 KapOOHMIBHBIX
COEIMHEHUH Pa3NIoKEHUEM KalbIIMEeBBIX COJeH KapOOHOBBIX KHUCIIOT.

JemMoHCTpanmu.

. B3aumopeiicTBie HaTpUs C 3TAHOJIOM.

. OKHcneHne 3TaHoJ1a OKCHJIOM MEJIH.

. I'openue stanona.

. B3aumopeiictBue mpem-0yTUioBOro CoupTa ¢ COISTHOM KUCIOTOM.

. KauecTBenHas peakiius Ha MHOTOAaTOMHbBIE CIIUPTHI.

. KauecTBennslie peakiuu Ha (EHOIBI.

. Onpenenenue anbIerui0B Py MOMOIIY KaUeCTBEHHBIX PeaKIil.

. OkucneHue ajabAerui0B IEpPMAHTaHATOM KaJusl.

. [lonydenue cioXHbIX 3(UPOB.

JlabopaTopHble ONBITHI.

5. CBoiicTBa 3THIIOBOTO CIIUPTA.

6. CBolicTBa TIMIEpUHA.

7. CotictBa ¢eHona. KauecTBeHHBIE peakiiuu Ha EHOJIBI.

8. CpoiicTBa (popMannHa.

9. CBolicTBa YKCYCHOM KHCIIOTBI.

10. Conmt kKapOOHOBBIX KUCIIOT.

IIpakTuyeckas padora Ne 3. [Tonyuenue 6pomdTaHa.

IIpakTuyeckas padora Ne 4. [lonydyeHue aneroHa.

IIpakTyeckas padora Ne S. [TosryueHne yKCyCHOM KUCIIOTBI.

IIpakTuyeckas padora Ne 6. Cunres 3tuianerara.

KonTpoasnas padora Ne3 o teme «Kuciaopoacoaepsxaiiyue opraHi4eCcKue BEIecTBa.

OO0 NO N K W —

Tema 5. A3ot- u cepocoaep:xauue coexunenusi (109)

Humpocoeounenus. Inexmponnoe cmpoenue numpozpynnul. Ilonyuenue nHumpocoeouneHui.
B3pviguamuie éewyecmeaa.

A M ¥ H bl. I30Mepust amuHoB. IlepBuuHble, BTOpHUHbIE U TpeTUYHbIe aMuHbl. Dusnueckue
CBOICTBA NPOCTEMIINX aMUHOB. AMUHBI KaK OpraHM4eckne ocHOBaHUA. ConM aJIKMJIaMMOHMS.
ANKUIMpOBaHUE U allMIIMPOBaHHE aMUHOB. Peakiiy aMuHOB € a30TUCTON KMCIIOTON. ApoMatu-
4yecKue aMuHbl. AHWINH. B3auMHOe BIMsIHUE Py aTOMOB B MOJIEKYJIE aHUJIMHA. XUMUYECKHE
CBOICTBa aHMUIMHA (OCHOBHBIE CBOWCTBA, PEAKIIMM 3aMEIIEHUsI B apOMaTHYECKOE AP0, OKHUCIIe-
HHE, ayunuposanue). /Juazocoedunenus. IlonydyeHne aMHHOB U3 CIIUPTOB M HUTPOCOCIHMHCHUIA.
[Tpumenenue anmnuHa. Cepoopranndeckue coeiHeHus. [Ipencrasienne o cepoopraHnyecKux
coeauHeHusIX. OCOOEHHOCTH MX CTPOEHHS U CBOWCTB. 3HaU€HHE CEPOOPraHUYECKUX COEIHHE-
HUM.

I'eTeponukiuasbl. PypaH U NIUPPOIT KaK NPEACTABUTENN IS TUUICHHBIX TE€TEPOLIUKIIOB. JJIEK-
TPOHHOE CTPOEHNE MOJIEKYJIbI nuppoa. KuciotHelie cBolicTBa nuppona. I lupuaun kak npencra-
BUTENb HIECTUWIEHHBIX T€TEPOLUKIIOB. DJIEKTPOHHOE CTPOEHUE MOJIEKYIBI UpHUanHA. OCHOB-
HbIE CBOMCTBA NMUPUJMHA, PEAKLUU 3aMELIEHUs ¢ apoMaTHueckuM siipoM. [Ipencrasienue o6
UMUa30J1e, MIUPUANHE, IypUHE, TYPUHOBBIX U MMPUMUIUHOBBIX OCHOBAHUSX.
JdemoHcTpaumu.

1. OcHoBHBIE CBOICTBa aMHHOB.

2. KauecTBeHHBIE pEaKIIMU HA aHWIHH.

3. AHWINHOBBIE KPACUTEIIN.



4. OGpa3Ibl TETEPOIUKINYECKUX COSAMHECHUN.
JlaGopaTtopHble onbIThbl. KauecTBEHHbIEC PEAKIIMHA HA AHUJIUH.

Tema 6. Bruosioruueckn akTuBHbIE BemecTBa (214)

XKu p bl Kak crnoxHbIE F(UPHI TTUIEPUHA U BBICHINX KapOOHOBBIX KUCIOT. OMBIJICHHUE KUPOB.
['unporenusanus >kupoB. Mblla Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT.

Y ruaeso abl. MoHO- u qucaxapuibl. OyHKIMY yriieBonoB. bruosiorndeckas poib yrieBoJ0B.
['moko3a — ¢u3nyeckue CBOICTBa, JUHEWHAas U LUKIWYecKas (Gopmbl. Peakiuu riiroko3sl
(oKkMCcIEeHNE a30THON KUCIIOTOM, BOCCTAHOBJIEHUE B ILIECTUATOMHBIN CIUPT), KAUECTBEHHBIE pe-
aKlUU Ha TIoKo3y. bpoxkeHue riroko3bl. PpyKTo3a Kak U30Mep IIoK0o3bl. Pubo3a u ne3okcu-
pubo3a. Ilonamue o enuxo3uoax.

A ucaxapu bl Caxapo3a Kak IpeICTaBUTENIb HEBOCCTAHABIMBAKOIINX AUcaxapuioB. Manb-
mo3za u nakmo3sa, yeanobuosa. I'mpponus nucaxapunos. [lomyueHuwe caxapa W3 caxapHOM
CBEKJIBL.

ITonucaxapunsl Kpaxman, rimkores, nemiono3a. KauecTseHHast peakius Ha Kpaxmail.
['upponus nonucaxapuios.

HyxneunoBbiekucuaoTsl. Hykneosuasl. Hykiieotunel. HykinenHoBe KuciaoTsl Kak
npupoaasie noaumepsl. Ctpoenue JIHK n PHK. I'naponu3 HykJI€eMHOBBIX KUCIOT.
AMUHOKUCIIOT Bl Kak aM(poTepHble coeAMHEHUsI. Peakiuu ¢ KUcaoTaMu U OCHOBAaHUSIMHU.
O6pazoBanue cnoxHbIX 3¢upos. [lentuasl. [lenTunnas cBa3b. AMHUIHBIN XapaKTep NENTHIHOM
cBsa3u. ['upponus nentunos. benku. [lepBuunas, BropuyHas U TPETHUUHAS CTPYKTYpbI O€IKOB.
KauecTBeHHbBIE peakiiy Ha OEIKHU.

JemMoHCTpaumu.

1. PacTBOpUMOCTB yria€eBOAOB B BOJIE U 3TAHOJIE.

2. KauecTBeHHbBIE pEAKIMH HA [IIOKO3Y.

3. OGpas31bl aMUHOKHUCIIOT.

JladopaTropublie onbIThl. 11. CBoiicTBa roko3bl. KauecTBeHHast peakius Ha Toko3y. Orpe-
JeJIeHre KpaxMaia B MpoayKTax nutanus. 12. I[BeTHble peakiinu 6enKoB.

IIpakTuyeckas padora Ne 7. «l'maponns kpaxmamnan

IpakTnyeckas padora Ne 8. «neHTH)UKAIMSI OPTaHUIECKUX BEIIECTBY
KonTposbHaas padora Ne 4 o TemMe «A30TcoiepKaiine 1 OMOIOTHYECKU aKTHBHBIE OpraHuye-
CKHE BEIECTBAY.

Tema 7. BoicokoMoiekyasipHble coequnennst (9u)

[ToHsATHE O BBICOKOMOJIEKYJISPHBIX BemiecTBax. [lomumepusanus U NOIMKOHACHCAIMS KaK Me-
TOJIbI CO3JaHMsI OJUMEPOB. DiacToMmepsl. [IpupoHblil U cuHTeTHUECKUH Kayuyk. Cononume-
pusanys. CoBpeMeHHbIE IIIACTUKH (TTOJIMATUIICH, TTOJIUIPOIIIIEH, TOTUCTUPOII, TOJIMBUHUIIXIIO-
pua, GToporact, MoJIUATUICHTEpeTaNaT, aKpuiI-0yTaAueH-CTUPOJIbHBIN TIACTUK, MMOJIUKap-
OoHaTtsl). [IpupoaHbie U CHHTETHUYECKHE BOJIOKHA (0030p).

JMemoncTpanuu. 1. O6pa3usl miacTukoB. 2. Komnekuus BosiokoH. 3. TlomukoHaeHcanus 3Tu-
JICHIJIMKOJIA ¢ Tepe(TaraeBoi KUCIOTOM.

JlabopaTopHubie onbIThl. 13. OTHOIIEHNE CUHTETUYECKUX BOJIOKOH K pacTBOpaM KHUCIJIOT U Ilie-
JIOYEH.

IIpakTuyeckas padora Ne 9. Pacrio3HaBaHME TUIACTHKOB.

IIpakTyeckas padora Ne 10. Pacno3HaBaHu€e BOJIOKOH.

Tema 8. BuyrpunpeamMernslii Moay.b « Pemenne pacuernsix 3apaw» ( 12 yacos)
Pacuemvl no ypagnuenusm xumuueckux peaxyuii

Pewenue 3a0au no meme «Pacmeopbi»

Pewenue 3a0au na ycmanosnenue ghopmyn yene6000po0oos



Pewenue 3a0au u svinonnenue ynpasicnenuii no meme « OKuciumenbHo-60CCMAHOBUMENbHbIE Pe-
aKyuu 8 Op2aHu4ecKou Xumuuy

Pewenue 3a0au u gvinonnenue ynpasicnenuii no meme « Aikanoly»

Pewenue 3a0au u evinonnenue ynpasicnenuii no meme «Ankerul

Pewenue 3a0au u gvinonnenue ynpasicnenuii no meme « Apensiy

Pewenue 3a0au u evinonnenue ynpasicnenuti no meme « Cnupmot u gheHonvl»
Pewenue 3a0au u evinonnenue ynpasicnenutl no meme «Azom-u  cepocodepicawue opeanuye-
CKUe seuecmeay

Haxoorcoenue monekynaprou popmynsi eeujecmea no MaccosvimM 00JAM 8X00AUWUX 6 He20 XUMU-
YeCKUX 27IeMEHMO8

Haxoorcoenue monexynaprou ghopmynvl 2a3000paznoco eewecmea no macce (00vemy, Koruuecmasy
sewecmea) NPoOyKmos c2opanusi e2o napoe no Kakomy-iubo opy2omy 2azy

Haxoorcoenue monexynaprou ghopmynvl 2a3000paznoco eewecmea no macce (00vemy, Koiuuecmasy
seujecmea)

NPOOYKMOS8 C2OpaHus U NIOMHOCMU €20 NAPO8 NO KAKOMy-1ubo opyeomy 2azy. Onpedenerue mo-
JIEKYIAPHOU POPMYIIbL 2A3a NO €20 OMHOCUMENbHOU NIOMHOCHIU

Y4yeOHO-TEMATHUYECKHH IIJIAH
10 kaacc (4 4 B Heaero, Beero 140 )

B mom uucne
Homep Konuue-
Tema KOHmMpOb-
membl CMeo 4aco6 | npakmuuecKkue
Hble
paodomul
padomul
1 [loBTOpEeHME U yriaybieHue 3HaHUH 18 i 1
OcCHOBHBIE TIOHSITHSI OPTAHUYECKOUN XH-
2 MU 14 - -
3 VYri1eBo10poasl 33 2 1
Kucnopoaconep:xaiiye opraHndeckme
4 COETMHEHUS 23 4 1
5 A30T- U cepocoaepKale COeTUHEHUS 10 i )
6 buonornyecku akTUBHBIE BellleCTBa 21 2 1
7 BricOKOMONIEK YIS PHBIE COEAUHEHUS 9 2 1
Bryrpunpeamersnsiii Moayne «Penienue 12
pacyYETHBIX 3a/1a9»
HUTOIO: 140 10 5




TemaTnyeckoe MIaHUPOBAHUE

Nern Tema ypoxa Kox-Bo yacos
Tema 1 IloBTOpPEHUe U yriydJaeHue 3HAHUHA 18+2 u3
BIIM

1 ATOMBI, MOJIEKYJIbI, BELLIECTBA 1

2-3 Crtpoenue aToma 2

4 ITepuoanueckuii 3akoH u [lepruonnueckas cucrema 1
Xummndeckux semeHToB JI. 1. MengeneeBa

5-6 XUMHYECKasi CBSI3b 2

7 ArperaTHbl€ COCTOSIHUS 1

8 Pacuemvl no ypagnenusam xumudeckux peaxyuii 1

9 ["a30BbIC 3aKOHBI 1

10 Knaccugukarnus XaMIUeCKUX peaKiui 1

11 OKHCIUTENIBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU 1

12 Baxwuelinme K1accbl HEOPraHMYECKUX BENIECTB 1

13 Peakuuu nonHoro oomena 1

14 PactBops! 1

15 Pewenue 3a0au no meme «Pacmesopwi» 1

16 Komnoumneie pacTtBopsl 1

17 I'uaponus coneit 1

18 KoMmriuiekcHble coequHeHNs 1

19 O6o06matoiee MoBTopeHue 1mo TeMe «OCHOBBI XUMUM 1

20 Kontponbnas padora Ne 1 mo reme «OCHOBBI XUMUU 1

Tema 2 OcCHOBHBbIE IOHATHSI OPTAHUYECKOI XUMMHU 14+2 u3

BIIM

21 [TpenMeT 1 3HaUE€HNE OPraHUYECKON XUMUU 1

22 Pewenue 3a0au na ycmanoanenue ghopmyn y2ne6o0opooos 1

23 [TpryrHBI MHOTOOOpa3usi OPraHMYECKUX COCTUHEHUIN 1

24 DJEeKTPOHHOE CTPOCHHUE U XUMHUYECKHE CBA3H aTOMa 1
yriepoja

25-26 CrpyKTypHas TEOpHs OpraHU4YECKUX COCINHEHUIN 2

27 CrpyKTypHas u3oMepus 1

28 ITpocTpaHcTBEHHAs N30MEPHUS 1

29 OneKkTpoHHbIE P HEKTH B MOJIEKYIAaX OpraHMYECKUX 1
COCIMHEHUI

30 OCHOBHBIE KJIaCChl OPTaHUYECKUX COEANHEHU. 1
I'omonoruyeckue
psLIBI

31 Homenkiiatypa opraHn4eckux COequHEHUN 1

32 OCOOCHHOCTH M KJTACCHU(HUKAIHS OPTAaHUIECKUX PEaKITHid 1

33-34 OKHUCIHATENBHO-BOCCTAHOBHUTENBHBIE PEAKIINK B OpTaHUYe- 2
CKOHU
XUMHAN

35 Pewenue 3a0au u gvinonnenue ynpasicnernuii no meme « Oxkuc- | 1

JUME/IbHO-60CCMAHOBUMENbHbIE pedKyuU 6 OpZdHuU@CKOZZ
Xumuuy»




36 O6o06matomee moBTopeHue 1mo TeMe «OCHOBHBIC MOHATHS Op- | 1
TaHUYECKON XUMHUN

Tema 3 YraeBoaopoabl 33+3 u3

BIIM

37 Aunkanbl. CTpoeHHE, HOMEHKIATypa, H30MepHsi, GU3HICCKUE 1
CBOMCTBA

38-39 XYMHYECKUE CBOWCTBA ATKAHOB 2

40 [TomyyeHue u npuMEHEHUE ATKAaHOB 1

41 Pewenue 3a0au u evinonnenue ynpasicnenuti no meme «An- 1
KAHBLY

42-43 [ukmoankaHbl 2

44 Ankensl. CTpoeHHE, HOMEHKIATypa, H30MepHsi, GU3HICCKUE 1
CBOMCTBA

45 [TpakTruueckas padora Ne 1. 1
«M3rotroBienue Moesel MOJIEKyJl OPraHMYECKUX BEIIECTBY

46-47 XVMHYECKUE CBOWCTBA AIKEHOB 2

48 [TomyueHnue U MpUMEHEHHUE alIKEHOB

49 Pewenue 3a0au u evinonnenue ynpasicnenuii no meme «An- 1
KeHbL)

50 [TpakTrueckas padorta Ne 2. 1
«[Tomyuenne sTHIICHA U N3yYEHHE €TO CBOMCTBY»

51-52 AJKaaueHbl 2

53 [Tonmumepuzanus. Kayuyk. Peauna 1

54 Anxunbl. CTpoeHHe, HOMEHKIIaTypa, usomepus, pusndeckue | 1
CBOMCTBA

55-56 XUMHYECKUE CBOWCTBA ATKUHOB 2

57 [ToyueHnue u mpuMeHEHHE aTKUHOB 1

58 Penrenue 3a1a4 1 BHIOTHEHHUE YIPAXKHEHUN IO TEMaM 1
«AJIKaHBIY, «AJIKEHBI», «AJTKHUHED)

59-60 ApomaTHiecKue yriaeBog0pOabl. 2
CtpoeHune 6eH30JbHOT0 KOJIbIa, HOMEHKJIATypa, H30MepHs,
¢du3nyeckre CBONCTBA

61-62 XvMHYeCcKHe CBOWCTBAa OEH30I1a U €r0 TOMOJIOTOB 2

63 [Tomyyenne U mpuUMEHEHUE aPEHOB

64 Pewenue 3a0au u evinonnenue ynpasxcueHuti no meme 1
«Apenvry

65-66 [TpuposHbIE HCTOYHHUKH YTIEBOAOPOIOB. 2
[lepBuuHast mepepaboTKa YIrIeBOAOPOAHOTO CHIPhS

67-68 ['eneTnueckas cBsI3b MEXKAY pa3IMUHbIMU KJ1acCaMH yrieBo- | 2
JIOPOJIOB

69-70 ["aioreHonpon3BOIHBIE YTIIEBOIOPOIOB 2

71 Ob6o0611aro1ee MOBTOPEHHE MO TeME «YTIIEBOIOPOJIBI») 1

72 KonTponbHas padota Ne 2 o reme «YTi1eBog0poab» 1

Tema 4 Kuciaopoacoaep:kamme opranndeckue coelMHeHUs 23+1 u3

BIIM

73 Cruptsl 1

74-75 XVMHYECKUE CBOWCTBA CIIUPTOB 2

76 [IpakTuueckas padora Ne 3. 1
«[lonyyenune OpoMaTaHa»

77 MHoOroaToMHbIE€ CIIUPTHI




78-79 DeHoJIbI 2

80 Pemenue 3a1ay v BBIMOJHEHUE YIPAKHEHHUH 110 TEME 1
«CrupThl
1 (heHOIIBD

81-82 KapOoHunbHbIE COeTMHEHHS: HOMEHKIIATypa, H30MEpHs, 2
peak-
[IUU TIPUCOCTUHEHUS

83-84 XHUMHUYECKUE CBOMCTBA U METO/IbI MTOJIYYCHHUSI KAPOOHMIIBHBIX | 2
COCIMHEHUN

85 [TpakTruueckas padota Ne 4. 1
«[lomydyenue anieToHa»

86 Pewenue 3a0au u evinonnenue ynpasxcueruii no meme « 1
Cnupmol u ghenonvly

87-88 KapOoHOBBIE KUCTOTHI 2

89 [TpakTruueckas padora Ne 5. 1
«lonmydyeHne yKCyCHON KHMCIIOTBI U U3yYEHUE €€ CBOMCTB)

90-91 OyHKIMOHATbHBIE TPOU3BOAHBIC KAPOOHOBBIX KHUCIOT 2

92 [TpakTuueckast pabota No 6. 1
«CuHTe3 STUIIAeTaTa»

93 MHuoroo6pa3ue KapOOHOBBIX KHUCIOT 1

94 Penrenue 3aau u BINOTHEHHE yIIpaKHEHHH 110 Teme «Kap- 1
OOHOBBIE KHCIOTHD)

95 O6o6maromuit ypok no teme «Kuciaopoaconepxkaiue opra- 1
HUYECKUE COCTUHEHHS

96 KonTponbras padorta Ne 3 mo reme «Kuciopoacoaepxarine 1
OpraHuyecKre COCTMHCHUS

Tema S A30T- M cepocoaepKale CoeUHEeHUs 10+1 u3

BIIM

97 Hutpocoennnenus 1

98-99 AMUHBI 2

100-101 ApomaTnyecKre aMUuHbI. 2

102 CepoopranuvecKkie CoeTMHCHUS 1

103 ['eTepoUKIINIECKUE COSTMHCHHUS 1

104-105 [HlecTuuneHHbIE TETEPOLUKIIBI 2

106 Pewenue 3a0au u gvinonnenue ynpasicnenuii no meme «Azom- | 1
u
cepocodepaiicauyue OpeaHULecKue 6euecnmen

107 O6o06maroiiee TOBTOPEHHE MO TeMe «A30T- U cepocoaepxka- | 1
M€ OPTaHUYECKUE BEIIECTBA»

Tema 6 BuoJsiornyecku akTHBHbBIE BelleCTBA 21

108 OO011ast XapakTepUCTHKA YTIIEBOIOB 1

109-110 Crpoennie MoHOCaxapuoB. JIuHelHbIe U IUKINYEeCKHUEe CTPYK- | 2
TYPBI

111-112 XUMHYECKUE CBOMCTBA MOHOCaXapuI0B 2

113 Hucaxapuib 1

114 [Tonucaxapusl 1

115 [TpakTryeckas paGora Ne 7. 1
«'uaponus kpaxmasuay

116 Penienue 3a1a4un BBINOHEHUE YIpaXXKHEHUH 110 Teme «Yrie- | 1

BOIBI»




117 JKupbr u macna 1
118-119 AMUHOKHUCIIOTHI 2
120 INentnaer 1
121-122 benku 2
123-124 CTpyKTypa HYKJIEMHOBBIX KHUCIIOT 2
125 buonornueckas posiab HyKIEMHOBBIX KACIOT 1
126 [TpakTrdeckas padorta Ne 8. 1
«MnenTnukanus opraHuuecKuX BEIICCTBY
127 O06o0maroiee TOBTOPEHHE MO0 TeMaM «A30TCoIepKaIIue 1 1
broorndeckn aKTHBHBIE OPraHUYECKHE BEIIECTBAY
128 KonTponbras padota Ne 4 o reme «A3zorcoaepxamue u 6uo- | 1
JIOTHYECKU aKTHBHBIC OPraHUYECKHE BEIIECTBAY
Tema 7 BricokoMoieKyJIsIpHBIE COeTNHEHUs 9+3 u3
BIIM
129 [Tommmepbr
130-131 [TonmumepHBIe MaTepUAITBI 2
132 [TonmumepHBIe MaTEepUAITBI 2
133 [TpakTrueckas padorta Ne 9. 1
«Pacno3HaBaHue miacTMaccy
134 [TpakTuueckas paborta Ne 10. 1
«Pacro3HaBaHne BOJIOKOH)
135 O6o6maromniee noBTopeHue mo kypcy «Opranndeckast xumus» | 1
BHyTpunpeaMeTHbIH MOTYJIb:
136 Haxooicoenue monexynaproti gpopmynst ewpecmea no macco- | 1
8bIM OOJIAM 8XO0AUUX 8 HE2O XUMUUECKUX
9NEMEHMOB
137-138 Haxooicoenue monexynsapuou ¢popmynst 2eazoobpasnoco eeuje- | 1
cmea no macce (06vemy, Koruuecmay eeujecmaa)
NPOOYKMOB C2OPAHUsL €20 NAPO8 NO KAKOMY-TUO0 Opyeomy
2azy
139 Haxoorcoenue monexynaproti ghopmynvl eazoobpasznozo eeue- | 1
cmea no macce (06vemy, Koauuecmay sewecmea)
NPOOYKMO8 C2OpaHus U NIOMHOCMU €20 NAPO8 NO KAKOM)-
aubo opyeomy 2azy. Onpeoenenue MONEKYIAPHOU OpMY bl
2a3a no e20 OMHOCUMENbHOU NIOMHOCIU
140 HTorosslii KOHTPOJIb 1

Hrtoro 140 yacos




