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IHosicHuTEeNLHAA 3AIMUCKA

PaGouas nporpaMma cocTaBJ/ieHa Ha OCHOBe:

e @enepanbHoro 3akoHa «O06 odbpazoBanuu B PO» ot 29 nexabpst 2012 roma Ne 273-D3.

e [IpumepHoii mporpammsl cpeanero odmero oopasoBanus no xuMuu. [Ipodunbueli ypoBens / COOpHUK HOPMATHBHBIX JOKYMEHTOB. Xumus. M.: «Jpoda», 2012
T.

e Astopckoit nporpammel O.C. I'abpuensna s 1011 kmaccoB 00meo0pa3oBaTeNbHBIX YUPESKIACHUH.

o denepanbHOro MepeyHs y4eOHHKOB, PEKOMEHIOBAHHBIX K HMCIIOJIb30BaHHIO B 00pa30BaTEIBHOM IpOIECCe B 00pa30BaTENbHBIX YUPEKACHUSAX, PCATH3YIOIIUX
o0pa3oBaTenbHbBIE IPOrPaMMbI 0OLIET0 00pa30BaHUs U MMEIOIIUX TOCYIaPCTBEHHYIO aKKPEIUTALIHIO .

B cucreme ecTecTBEeHHOHAyYHOro OOpa3oOBaHMsI XUMHS KaK Y4eOHBIH MPEIMET 3aHMMAET BaXKHOE MECTO B IO3HAHWU 3aKOHOB MPHPO/IbI, (HOPMHUPOBAHUH
HAYYHOH KapTHHBI MHUPA, XUMHUYECKON IPaMOTHOCTH, HEOOXOAUMOM JIJIsl IOBCETHEBHOM JKM3HHU, HABBIKOB 37I0POBOTO M 0€30MacHOTO ISl YeIOBEKa M OKPYKaIOIIeH
ero cpensl 00Opasa )KHM3HH, a TAK)KE B BOCIMTAHUU SKOJIOTHUECKON KYIbTYphI, (POPMUPOBAHNH COOCTBEHHOW MO3UIIMH MO0 OTHOIICHHIO K XMMUYECKOH WH(pOpMAIHH,
MOJTY4aeMOil U3 Pa3HBIX HCTOYHUKOB.

VYCnemHocTh M3y4eHUs y4eOHOro NpeiMeTa CBs3aHa C OBJAJCHUEM OCHOBHBIMHU TIOHSATHUSMH XUMHH, HAaydyHbIMH (aKTaMu, 3aKOHAMHU, TCOPHUSIMH,
NPUMEHEHHEM TOJTyYCHHBIX 3HAHHI TIPU PEIICHUYU MPAKTUYECKUX 3a/1a4.

Pabouas mporpamma ajpecoBaHa ydalluMcs CpenHel o0meoOpa3oBaTenbHON MIKOJIBI (MPOQMIBHBIA YPOBEHB) M SIBISETCS JOTMYECKUM MHPOJOKEHHEM
JIMHUY OCBOCHUSI XUMUYECKUX JUCIUILINH.

B ocHOBY mporpamMMsbI MOJIOKEH MPUHIIKI pa3BUBArOIIEro o0yueHus. [IporpaMMa onmupaeTcs Ha MaTepual, M3y4eHHbIH B 8§ — 9 Kilaccax, MOATOMY HEKOTOpbIC
TEMBI Kypca pacCMaTpUBAIOTCS MOBTOPHO, HO YK€ Ha 0ojiee BHICOKOM TEOPETHYECKOM ypoBHE. Takoil MOaXO0J TMO3BOJSET yrIIyONsTh U pa3BUBATh MOHITHE O
BEIIECTBE M XWMHYECKOM IIpOIIecce, 3aKPeIUIATh MPOWICHHBI MaTepHal B aKTHBHOW MaMATH YYaIIUXCs, a TaKKe COXPaHATh NMPEEeMCTBEHHOCTh B TIpoLEcCe
o0OyueHusl.

B kypce xumun 10 kinacca u3ydaercss OpraHMUYecKass XMMHs, TCOPETUUECKYI0 OCHOBY KOTOPOM COCTaBJISIFOT COBPEMEHHAs TEOPHUsl CTPOCHHS OpraHHMYECKUX
COCTMHEHUH, TIOKA3bIBAIOIIAs SMHCTBA XUMHUYECKOT0, JICKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOSHHUS. 3aKIIaIbIBAIOTCSI OCHOBBI 3HAHHUH 10 OPraHMYECKON XMMUH:
TEOpHsi CTPOSHHS OpraHMYecKHx coequHeHHid A.M. ByTnepoBa, MOHATHS «TOMOJOTHS», «HU30MEpHUs» Ha IMPHMEpPE YIIEBOAOPOJOB, KUCIOPOACOACPKAIIUX M
a30TCOACPIKAINX OPraHMYECKHX COCIMHEHUH, PacCMaTpUBAIOTCS MPHYMHBI MHOTOOOpa3Hs OPraHWMYECKHX BEIIECTB, OCOOCHHOCTh MX CTPOCHUS M CBOICTB,

IMPOCICIKUBACTCA NPUINHHO-CIICACTBECHHAA 3aBUCUMOCTDb MCKAY COCTaBOM, CTPOCHUEM, CBOMCTBAMH U IMPUMEHCHUEM PA3JIMYHBIX KJIACCOB OPraHUYCCKUX BCIICCTB,



TEHETUYECKasl CBS3b MEXy Pa3IMYHBIMU KJIaCCaMU OPTaHMYECKUX COCIMHEHHM, a TaKKe MEKy OpraHMYECKUMH U HEOPraHWYECKUMH BelllecTBaMH. B koHIE Kypca
JAIOTCS CBENCHMSI O NPUKIAAHOM 3HAYEHMM OPraHMYeCKOW XUMHUHU. Bech Kypc OpraHM4ecKol XWMHM NMPOHM3aH UJEEH 3aBUCHUMOCTH CBOWCTB BEIIECTB M MX
MIPUMEHEHHUS OT COCTaBa, UX CTPOCHHUS, OT XapakTepa (PyHKIMOHAIbHBIX TPYIIII.
3HAYUTEIEHOE MECTO B cojepkaHuM Kypca 10 kiacca OTBOJUTCS XUMHYECKOMY 3KCHepuMeHTy. OH OTKPBIBAET BO3MOXHOCTH (POPMHUPOBATH y yYALTUXCS
yMeHHs paboTaTh ¢ XUMUYECKHUMH BEUIECTBAMH, BBIMOIHITH XMMHUYECKHE OIBITHI, YIUT HIKOJLHUKOB 0E30MAaCHOMY M JKOJIOTUYECKH TPAaMOTHOMY OOpAIICHHIO C
BelIeCTBaMH B ObITY U Ha IPOU3BOJICTBE.
Kypc xumuu Ha npoduibHOM ypOBHE OPUEHTHPOBAH Ha MOATOTOBKY yYallIUXCsl K OceayroneMy npodeccnoHaibHOMY 00pa30BaHUI0 U MPpodecCuoH aabHON
NESATEIbHOCTH W HANpaBlieH HA W3YYCHHE TCOPETHUYECKHX M MPUKIAJHBIX OCHOB XWMHH. {711 GOpMUPOBAHUS y ydalIUXcs HAYYHOTO MHPOBO33PCHHSI, PA3BUTHE
WHTEJUICKTYAIbHBIX CIIOCOOHOCTEH M TIO3HABATEIHHBIX MHTEPECOB B MPOIECCE M3YyUCHHUS XMMHH OCHOBHOC BHHMAHHUE YJEISIETCS HE Iepeaade CyMMbI TOTOBBIX
3HAHUM, a 3HAKOMCTBY YYalllUXCsl C METOJAaMH HAy4YHOTO MO3HAHMsI, IOCTAHOBKE MPoOIeM, TPEOYIOIUX OT HUX CAMOCTOSITEIbHON AESITETbHOCTH MO UX Pa3pelICHHUIO,
(dbopMUpOBaHHE aKTHBHOW JHMYHOCTH, MOTHBHPOBAaHHOW K CaMOOOpa30BaHHIO, OONAJAIONICH JOCTATOYHBIMU HaBBIKAMHM M TICHXOJOTHMYECKUMH YCTaHOBKAMH K
CaMOCTOSITEIbHOMY IIOMCKY, aHAJIM3Y U MCII0JIb30BaHUI0 HHPopMmanuu. Ha 3To copueHTrpoBaHa cucteMa ypoKoB, IIpeJICTaBI€HHAs B pabodeil mporpamme.
H3yuenue xumuu ¢ cmapuieil uikoje Ha NPOPuUIbLHOM YPO6HE HANPAGIEHO HA 0OCMUIICEHUE CIEOYIOUUX UeTlell:
e OCBOCHHE 3HAHMHM O XMMHYECKOM COCTAaBIIAIOLIECH E€CTECTBEHHOHAy4YHOM KapTUHBI MHpPA, BAXXKHEUIIMX XUMHUYECKHUX IIOHATHAX, 3aKOHAX U TEOPHUSX
OPraHU4YeCKON XUMHH;

e oOBJIaJleHHe YMEHHUSIMH TPUMEHSTHh MOJYYCHHbIE 3HAHUS JUIsI OOBSACHEHUS Pa3HOOOpa3HBIX XMMUYECKUX SBICHUN M CBONCTB OpPraHUYECKHX BEIECTB,
OLICHKH POJIM OPTraHUYECKOW XUMHUU B PA3BUTUU COBPEMEHHBIX TEXHOJIOTUN U MOJYYEHUU HOBBIX MAaTEpUAJIOB;

® pa3BUTHe TMO3HABATEIbHBIX MHTEPECOB M HMHTEIUIEKTYAIbHBIX CIIOCOOHOCTEW B MPOIECCE CaMOCTOSATEIHHOTO MPHOOPETEHUS XUMUYECKUX 3HAHUU C
UCTIOJIb30BaHUEM Pa3IMYHBIX HCTOYHUKOB HH(OPMAIIUU, B TOM YHCIIE KOMITBIOTEPHBIX;

e BOCNHTAHHE YOEXKICHHOCTH B MO3UTHBHOW POJM OPTaHMYECKONH XUMHUHU B KU3HU COBPEMEHHOTO OOIIECTBa, HEOOXOJUMOCTH XMUMUYECKH TPAMOTHOTO
OTHOLLEHHUS K CBOEMY 3J0POBBIO U OKPYKAIOLIEH Cpele;

¢ MpUMeHEHHEe MOJYYeHHBIX 3HAHWH W yMeHHWi I 0e30MacHOr0 HMCIOJIh30BAaHUS BEIIECTB M MATEPUAIOB B OBITY, CEIbCKOM XO3SHCTBE M Ha MPO-
W3BOJCTBE, PELICHUS MPAKTUYECKUX 3aJa4 B MOBCEIHEBHOMN KU3HU, NMPEAYNPEKACHUS SIBICHNN, HAHOCALIMX BpPEX 3J0POBbIO UEJIOBEKA U OKPYKAIOIIECH

cpene.



['maBHOW 1enbI0 00pa30BaHUs SIBISIETCS Pa3BUTHE PeOCHKA KaK KOMIIETEHTHOHM JIMYHOCTH MYTEM BKJIIOYEHUS €r0 B pa3jMyHbIe BUABI IICHHOCTHOU
YeJIOBEYECKON NEATETBHOCTH: yueOa, MOo3HaHUs, KOMMYHUKAIHS, PO(eCcCHOHATBHO-TPYIOBOH BBIOOp, JTMYHOCTHOE CaMOpa3BUTHE, IEHHOCTHBIC OPUEHTAINH,
MIOKUCK CMBICIIOB KU3HECSTSILHOCTH.

B sTOM HampaBieHUN TPHOPUTETAMU JJIs y4eOHOTO IpeIMeTa « XUMUs» B CTapIei MIKoJie Ha MPO(HIEHOM YPOBHE SIBISIOTCS:

v\ yMEHHE CaMOCTOATEIBLHO M MOTHBHPOBAHHO OPraHM30BBIBATH CBOIO I03HABATEILHYIO JEATEIBHOCTH (OT IIOCTAHOBKHM LEIM 0 IHOJYYEHUS M OLEHKH
pe3yibTaTa);
UCIIOJIb30BaHUE JICMEHTOB IPHUYNHHO-CIICICTBEHHOTO H CTPYKTYPHO-(DYHKIIMOHAIBHOTO aHAJIN3A;
WCCJICIOBAHKE HECIIOXKHBIX PEaTbHBIX CBSI3EH U 3aBUCUMOCTEH; ONpeIeNIiCHUE CYIIIHOCTHBIX XapaKTEPUCTUK N3YIaeMOT0 OOBEKTA;

CaMOCTOSITEIILHBIM BBIOOP KPUTEPHUEB JIJIsl CPABHEHHUSI, COTIOCTABJICHHS, OIICHKH M KJIACCU(UKAIINNA O0BEKTOB;

DN N NN

IIOUCK Hy>KHOI>'I PIH(bOpMaI_II/II/I 10 SaﬂaHHOﬁ TEMC B UCTOYHHUKAX PA3JIMYHOTI'O TUIIA; YMCHHUC PA3BCPHYTO 000CHOBBIBATH CYKACHUA, JaBaTb ONPCACIICHUS,

INPUBOJUTL JOKA3aTCIILCTBA,

<

00BSICHEHUE U3YYECHHBIX MOJIOKEHUIH HA CAMOCTOSTENILHO MOJ00PaHHBIX KOHKPETHBIX MPUMeEpax;

v/ OllEHMBaHHWE M KOPPEKTHPOBKA CBOETO IMOBEICHHUS B OKPYKAIOIIEH CpeJe, BBIMOJHEHHE B MPAKTUYECKOW JEATEIbHOCTH W B ITIOBCEIHEBHOW JKM3HH
HKOJIOTUYECKUX TPeOOBAHUH.

Peanu3anus gaHHON mporpaMMsl B Iporecce 00yueHHs MO3BOJIUT YYalUMCs YCBOUTH KIIIOUEBblE XMMUYECKHE KOMIIETEHIIMU U TMOHATh POJb XUMHH CPEIH

JPYTUX HayK O MPUPOJIE, 3HaUeHUE €€ JUIsl YeJIOBEYECTBA, a TAKXKE YCIEIIHO MOAroToBUThCA K caade EI'D no xumumn.

Coaepixkanue yueOHOro MaTepuasa npeamera
B kxypce xumun 10 kiacca u3ydaercs opraHu4ecKkas XMMHUsI, TEOPETHUECKYI0 OCHOBY KOTOPOM COCTaBIISIFOT COBPEMEHHAsI TEOPHUsSl CTPOCHUSI OPraHUYECKUX
COEIMHEHMH. 3aKiIaJbIBAIOTCS OCHOBBI 3HAHUI MO OPraHMYECKOM XMMHUU: TEOPHUsl CTPOEHUs OpraHuveckux coenuHeHuit A.M. ByTiaepoBa, MOHATHS «TOMOJIOTHS»,
«M30MEpHS» Ha MpUMEpE YIIEBOJOPOAOB, KUCIOPOACOAEPXKAIIMX U a30TCOAEPKAIIUX OPraHMYECKUX COEIMHEHHUH, paccMaTpUBAIOTCS MPUYMHBI MHOTOOOpa3us
OpPraHUYECKUX BEIIECTB, OCOOCHHOCTh UX CTPOEHHUS M CBOMCTB, MPOCICKNUBACTCS MPUINHHO-CIIEACTBEHHAS 3aBUCUMOCTh MEXK/Iy COCTaBOM, CTPOEHHUEM, CBOMCTBAMU
U TIPUMEHEHUEM Pa3IUYHbIX KJIACCOB OPraHMYECKUX BEIECTB, TEHETUYECKAsl CBA3b MEXAY Pa3IUYHbIMHU KJIACCAMHM OPraHMYECKUX COCAMHEHHUH, a TakkKe MEXIY
OpraHMYeCKMMHM U HEOPraHWYECKHMMH BEleCTBaMH. B KOHIIE Kypca NaloTcsl CBEIEHUsI O NMPUKIAJHOM 3HAYEHHWU OpPraHMYecKol XxuMuH. Bech Kypc opraHudeckoit

XUMHUHY TTPOHU3AH U 3aBUCUMOCTH CBOWCTB BEIIECTB OT COCTaBa M UX CTPOCHUS, OT XapakTepa PyHKIIMOHATHHBIX TPYIIII.



BBenenue (6 u)

[Ipeamer oprannyeckoit xuMunu. OCOOEHHOCTH CTPOCHHS W CBOMCTB OPraHWYECKUX COCAMHEHUH. 3HAUYCHHE W POJIb OPTaHWYECKONH XMMHU B CHCTEME
€CTECTBEHHbIX HayK U B JKU3HU o01ecTBa. KpaTkuii ouepk HCTOPUM Pa3BUTHUS OPraHUYECKON XUMMUH.

[Ipeanoceiky co31aHUs TEOPUU CTPOCHUS: TEOPHS PAJAMKAJIOB U TeopHs TUIIOB, paboTsl A. Kekyne, O. @pankinanaa u A. M. Byrneposa, che3n Bpaueit
u ecrectBoucnsitaTesieil B I. Ilneliepe. OCHOBHBIE MOJOKEHUS TEOPUM CTPOEHUSI OpraHuuyeckux coeauHeHuid A.M. BytiepoBa. Xumudeckoe cTpoeHuE u
CBOWCTBa OpraHMYecKuX BemecTs. Mi3omepus Ha npuMepe H-OyTaHa U H300yTaHa.

OneKTpoHHOE 00JaKo M opOuTanb, UX (QOPMBL: S u p. DIEKTPOHHBIE M 3JIEKTPOHHO-rpaduyeckue (opMysbl aroMa yriepoja B HOPMaJbHOM U
BO30Y)XJICHHOM COCTOSIHMAX. KoBaJleHTHass XHMMHU4YeCKas CBsI3b M €€ Pa3sHOBUAHOCTHU: S U P. Bomopomnas cBszb. CpaBHEHHE OOMEHHOTO W JIOHOPHO-
aKLIENITOPHOTO MEXaHU3MOB 00pa30BaHMs KOBAJIGHTHOM CBSI3H.

Jdemoncrpanun. Komnekuus opraHMyecKkux BelIecTB, MaTepuanoB U uzfaenuit u3 Hux. Monenu monekyn CHs u CH30OH; CoHz, CoHa u CeHs; H-OyTana u
n3o0yrana. B3aumoneiictBue HaTpus C 3TAaHOJIOM M OTCYTCTBHE B3aUMOJEHCTBHUS C AMATWIOBBIM 3¢upoMm. Koslekuus mHoaMMepoB, MNPUPOIHBIX U
CHHTETUYECKUX Kay4dyyKOB, JICKApPCTBEHHBIX TIpemnaparoB, kpacurtenedd. lllapoctepxkneBbie u oObeMHble Moaenu wmodekyn Hz, Clz, N2, H20, CHa.
[apocrepxkHeBbie U 00beMHble Moaenu CHa, C2Ha, C2H2. Mopenb, BbIIIOJIHEHHAs M3 BO3AYIIHBIX LIAPOB, AEMOHCTPUPYIOLIAs OTTAJIKUBAaHUE THOPHIHBIX
opoOuTanei.

Tema 1. Ctpoenne u kiaaccupukanusi OpraHndecKux coequnennii (6 u)

Knaccudpukanus opraHMYeCKUX COEIMHEHUN 10 CTPOEHUIO «YTJEPOJHOrO CKEJleTa»: aluKINYecKue (aJKaHbl, aJKEHbI, AJKUHBI, aJKaIUCHbI),
KapOoLUKInYecKkre (IMKIOANKaHbl U apeHbl) U reteporukinueckue. Kinaccuduxanus opraHM4ecKUX COEAMHEHUN MO (YHKIMOHAIBHBIM I'pyIIaMm: CIUPTHI,
(eHobI, MPOCThIe 3(UPHI, ATbJETUbl, KETOHBI, KAPOOHOBBIE KMCIIOTHI, ClI0KHBIE 3(pupsl. HoMeHknaTypa TpuBHanbHast, pauuonanbHas u MIOITAK.

CrpykTypHast M30MepHUs M €€ BHJIbl: M30MEpUS «YTJIEPOJAHOTO CKeJIeTa», M30Mepus IMOJIOKEHHs (KpaTHOM CBA3M M (PYHKIMOHAIBHOW TPYMIIbI),
MexKiIaccoBast uzomepus. [IpoctpancTBeHHas U30Mepus U €€ BUJIbl: TeOMETpUYecKast U ONTHYECKasl.

Tema 2. Peakuuu oprannyeckux coeluHeHui (6 u)

[TonsaTe o peakumsx 3ameieHus. ['aoreHupoBaHne aJKaHOB U apEHOB, IIEJIOYHOW THIPOIN3 rajloreHankaHoB. IloHATHE 0 peakuusax IpUCOEIUHEHNS.
I'unpupoBanue, ruaporagoreHUpoOBaHUE, raJIOTeHUpOBaHKe. Peakiny noimmmepusaniuy U MOJNKOHICHCALNH.

[TonsiTe o peakuusx OTHICTJIEHUS (PIMMHHMpoOBaHMs). JleruapupoBaHue ankaHoB. JlermapaTtanus coupToB. JleruapoxiopupoBaHHE Ha MpHUMEpe
rajioreHa’kaHoB. lloHATHE O KpekuHre ajkaHOB M JeNojuMepu3anuu noiuMepoB.Peakuunu uzomepuzauuu.B3anmHOoe BiIusHME aTOMOB B MOJIEKYyJax

OpraHuYecKux BeuiecTB. IHIyKTUBHBIN U Me30MepHBbIi 3 dekThl. [IpaBmio MapkoBHUKOBA.



Pacyernble 3a1aun. 1. BerunciaeHue BbIxoa NpoayKTa peakiiui OT TEOPETHIECKH BO3MOXKHOTO. 2. KoMOMHUpOBaHHBIC 3a1a4H.

Jdemonctpanun. OOpa3ipl MpeicTaBUTENECH Pa3IMYHBIX KJIACCOB OPraHUYECKUX COEAMHEHUN M IIApOCTEP)KHEBBIE WM OOBEMHBIE MOJAETU HX MOJIEKYIL

Tabmunpl «Ha3zBaHue ankaHOB U aNKUIBHBIX 3aMecTuTelei» U «OCHOBHBIE KJacChl OpraHMuYecKux coenuHeHuity. lllapoctep)kHeBble MOIETN OPraHUYECKUX

COCMHEHUH pa3IMYHbIX KJIaccoB. MoJIen MOJIEKYJl H30MEPOB pa3HBIX BHIOB U30Mepuu.B3psIB cMecu MeTaHa ¢ xiopoM. ObeciiBeunBaHre OPOMHON BOJIBI .
Tema 3. YrueBoaopoabl (26 u)

Ilpupoonvie ucmounuku yeneeo0opooos. Hedtr u ee mpombinuicHHas nepepadorka. OpakioHHas MEPEeroHKa, TEPMUYECKHN U KaTaIUTHYECKHMA
KpekuHr. [IpupoaHsblii ra3, ero cocrtaB M NpPaKTUYECKOE Hcnoib3oBaHue. Kamennslil yronb. KokcoBanue kameHHoro yris. IIpoucxoxaeHue NpUpOIHBIX
UCTOYHUKOB YIJIE€BOAOPOAOB. PudopMunr, ankwimpoBaHue M apomaru3anus He(PTENPOAYKTOB. IKOJIOIMYECKHE AacleKTbl J00bIYM, MepepaboTKu |
MCIIOJIb30BaHUs MI0JIE3HBIX UCKOIAEMBbIX.

Anxansl. T'omonorudeckuii psag u odmas dpopmyna ankaHoB. CTpoeHHE MOJIEKYJIbl METaHa U APYrux ainkaHoB. M3zomepus ankanoB. dusnueckue
CBOICTBa ankaHOB. AJKaHbl B npupoje. [IpomMbliiieHHbIe cIocoObl MOJYYeHUs: KPEKUHT aJKaHOoB, (hpakiMoHHas neperonka Hedtu. JlabopaTopHbie criocoObI
IOJIyueHUsl aJIKaHOB: cUHTe3 Bropua, nexapOokcuiampoBaHue cosieil KapOOHOBBIX KHCJIOT, MApPONU3 KapOuja amromuHus. Peakuuu 3amerienus. ['openue
AJIKaHOB B Pa3JIMYHBIX YCIOBUAX. TepMuuecKoe pa3ioxkeHue aakaHoB. M3omepu3zanus ankaHos. [IpuMeHeHre ankaHoB.

Anxenst. 'omonoruueckuit psn u obmas Gopmyna aakeHoB. CTpoeHHE MOJEKYIbI STUICHA U APYTUX alKeHOB. V3oMepusi allKeHOB: CTPYKTYpHas U
npocTpaHcTBeHHas. HomeHknatypa u Qusudeckue cBoiicTBa ankeHOB. [lomyueHue ATHICHOBBIX YTJIEBOJOPOJOB W3 allKaHOB, TaJIOTEHANIKAHOB M CIHUPTOB.
Peakuuu oxkucieHus U MonMMepu3aluu alkeHoB. [IpuMeHeHHe aJKeHOB Ha OCHOBE MX CBOMCTB. MeXaHu3M peakiuu 31eKTpo(UIbHOIO MPUCOEINHEHUS K
ankeHaM. OKHUCJICHHE alIKEHOB B «MATKUX)» U <OKECTKUX) yCIOBHUSX.

Anxunwl. I'omonorudeckuit psan ankuHoB. O6mas gopmyna. CTpoeHUE MOJIEKYIIBI alleTUiIeHa U APYTuX alkuHoB. Mi3omepus ankuHoB. HomeHknaTypa
AIlETUIICHOBBIX YIIIeBOJOpoa0B. [lonyueHne aakWHOB: METaHOBBIM M KapOHWIHBIN crocoObl. du3MYecKkre CBOWCTBAa aTKWHOB. Peaklnu MpHCOeIMHEHUS:
raJIoreHMpoOBaHue, TUAporajoreHupoBaHue, ruaparanus (peakuus Kydeposa), rugpupoBanue. Tpumepusanus anerusieHa B OeH30J1. OKHCIIEHUE aIKUHOB.
OcoOble cBOMCTBA TEPMUHAIBHBIX AJTKUHOB. [IprMeHeHne ankuHoB.

Anxaduenvt. O6mas dopmyna ankaauenoB. CTtpoeHue Monekyn. M3omepus M HOMEHKIaTypa ankaaueHoB. Dusmueckue cBoicTBa. B3ammuoe
pacIoIoKeHHe T-CBA3EeH B MOJIEKYJIaX alKaJHueHOB: KyMYJIUPOBAaHHOE, COMPSHKEHHOE, N30IHpoBaHHOE. OCOOEHHOCTH CTPOSHUS COMPSIKEHHBIX AIKAJNEHOB, X

IMMOJIYy4CHHE. AHanorus B XMMHYSCKHX CBOHMCTBAX aIKCHOB U AJIKaAUCHOB.



Huknoankanet. [ToasiTHE 0 TUKIIOATKAHAX U WX CBOMCTBax. ['oMonorudeckuid psn u obmas ¢opmyna nukinoainkaHoB. Hanpspkenune mukina B CsHe,
CsHs u CsHio, xorndpopmanum CeHio. M3oMepus 1ukiioankaHoB (MO «YTJIEPOJAHOMY CKEIETY», yYuc-, mpanc-, MEXKIaccoBas). XUMHUYECKHE CBOWCTBA
UKJIOAJIKAaHOB: TOPEHUE, Pa3JIOKEHUE, paJuKaIbHOE 3aMEelIeHHE, N30MepU3allHsl.

Apenwi. benzon kak mpezncraButens apeHoB. CTpoeHue Mousiekynbl Oenzona. CompsbkeHue T-cBs3eil. M3omepuss U HOMEHKIATypa apeHoB, UX
nonydenue. 'omonoru 6enszona. Biusaue 60K0OBOH 1IeNH HA 3JIEKTPOHHYIO TUIOTHOCTh COMPSKEHHOTO M-00J1aKa B MOJIEKYyJIaX TOMOJIOTOB O€H30J1a Ha IpUMeEpe
ToJlyoJa. XUMUYECKHE CBOIcTBa OeH3oa. Peakiuu 3amenienus ¢ yyactieMm OeH30J1a: raJloreHupoBaHKe, HUTPOBaHUE U alkuinpoBanue. [Ipumenenue 6ensona
U ero romojoros. PagukanbHoe xJi0pupoBaHue OeH3051a. MexaHU3M U YCIOBHS IPOBEICHUS PEAKIMK PaJAUKAIBHOTO XJIOPUPOBaHUs OEH3071a.

Pacuernbie 3agaun. 1. HaxoxneHue MonekynaspHOW (HOpMyIIbI OpPraHUYECKOro COCIUHEHUs Mo macce (00beMy) MpoayKToB cropaHus. 2. HaxoxxneHue
MOJICKYJISIPHOM (hOPMYJIBI BEIIECTBA 10 €r0 OTHOCUTEIBHOM TUIOTHOCTH M MAaCCOBOH JI0JIE 3JIEMEHTOB B coeJMHEHUsX. 3. KoMOMHMpOBaHHBIE 3aa9H.
Jdemonctpauun. Komnekuust «[Ipupoanbie HCTOYHUKN YTIIIeBOAOPO0B». CpaBHEHHE MPoLeccoB ropeHus Hedtu u npupogHoro raza. OOpa3zoBanue HedTIHOU

IIJICHKKW Ha IMMOBCPXHOCTHU BOJLI. Karanurnueckuit KPCKHHI' napaQ)I/IHa. PaCTBOpeHI/Ie napa(bI/IHa B OeH3UHE U HCIIapCHUC PACTBOPUTCIIA U3 CMCCHU. IInaBnenue

napauHa U €ro OTHOLICHHE K BOJE (pacTBOpEHHE, CpaBHEHME IUIOTHOCTEH, cMaduBaHue). Pa3neneHue cMmecu O€H3MH — BOJA C IOMOULIBIO JEJIUTEIILHOU
BOPOHKHU.
[TonyyeHnne MeTaHa M3 anerara HaTpusi W TUAPOKCHIA HATpuss. Mojaenu MOJeKyd alKaHOB — IIapoCTepKHEBble M oObeMHble. ['opeHue MeraHa,

IponaHoOyTaHOBOM cMecH, MapauHa B YCIOBHMAX H30bITKA M HEAOCTaTKa KHUCIOpoAa. B3pelB cMecum MeraHa ¢ Bo3ayxoMm. OTHOIIEHHME MeETaHa,
nponaHoOyTaHoOBOM cmecH, OeH3MHa, mapaduHa K OpOMHOW BOJE W pacTBOpy IepMaHraHata Kanus. B3pelB cmMecu MeTaHa U XJIOpa, MHULUUPYEMbIN
ocelieHueM. Boccranosnenune okcuna meau (I11) napadpunom.

JlaGopaTopHubie onbIThl. 1. [TocTpoenue mozaeneil Mosiekyn ankaHoB. 2. CpaBHEHHE MJIOTHOCTH U CMEIIMBAEMOCTH BOABI M yrieBogopoaoB. 3. Iloctpoenue
Mojeneit Mojiekyn ankeHoB. 4. OOHapyxeHHe ankeHOB B OeH3uHe. 5. [lomyueHue aneTuiieHa U €ro peakuuu ¢ OpOMHON BO/JOH M pacTBOpPOM MepMaHraHara
Kajius.

Tema 4. Kuciopoaconep:kamue coequHeHus (28 1)

Cnupmut. CoctaB u kiaccupukanys cnuptoB. M3omepust ciupToB (MOJI0KEHUE THAPOKCUIIBHBIX TPYII, MEXKKIIACCOBAs, «YTJIEPOAHOTO CKeneTay). Pusndeckue
CBOWCTBA CIIUPTOB, UX MOJy4YeHHE. MEXMOIEKyIsipHas BOJOpOoHast cBsA3b. OCOOEHHOCTH 3JEKTPOHHOTO CTPOECHUSI MOJIEKYJ CHUPTOB. XMMHUYECKHE CBOICTBA
CIMPTOB, OOYCIIOBIICHHBIC HaJIMYHEM B MOJIEKYJIAaX THIPOKCHIBHBIX TpyMI: 0Opa30BaHUE aJKOTOJSTOB, B3aMMOICWCTBHE C TaJOT€HOBOIOPOIAMH,
MEXMOJICKYJIIpHAs ¥ BHYTPUMOJICKYJISIpHAsT IETUApATALNS, dTepUPUKAINS, OKUCICHUE U JeTuapupoBanrue cmupToB. OCOOEHHOCTH CBOWCTB MHOTOAaTOMHBIX

CIIUPTOB.



@Denonvt. Genon, ero Hu3MUecKre CBOMCTBA W TOJIYYCHHE. XUMHUYECKHE CBOMCTBA (heHONa Kak (QyHKIHMSA ero crpoeHus. KucimoTHeie cBoiicTBa. B3anmuoe
BJIMSTHUE aTOMOB U IPYII B MOJIEKYJIaX OpraHMYeCKHUX BEIIECTB Ha MpumMepe GeHoza.

Anvoezuovl u xemonwvl. CTpoeHUE MOJEKYJ adbICTUIOB M KETOHOB, UX HM30MepHs M HOMeHKIaTypa. OCOOEHHOCTH CTpOEHHS KapOOHUIBHOW TIPYMIIBI.
dusnueckue CBOWCTBA (opMalbAeruia W €ro romMosioroB. OTIenbHbIE NPEICTABUTEIM albJACTHIOB M KETOHOB. XWMHYECKHE CBOWCTBA alIbJCTHIOB,
00yCJIOBJICHHbIE HAJTMUYUEM B MOJIEKYJle KapOOHWIBHOM TPYIIIBI aTOMOB (THAPUPOBAHKE, OKHCICHHE aMMHAauYHBIMU PACTBOPAMHU OKCHJIA cepedpa U THIPOKCHAA
meau (II)). KauecTBenHbie peakiuu Ha aiabAeruibl. Peakius noaukoHaeHcanuu popManbaeruia ¢ GeHOIOM.

Kapoonoewvie xkucnomwr. CtpoeHne MoJeKyln KapOOHOBBIX KHUCIOT U KapOoKcmiabHOW rpynnbl. Kiaccudukanuss M HOMEHKJIAaTypa KapOOHOBBIX KHCIOT.
dusnuecKkue cBOMCTBa KapOOHOBBIX KUCIIOT M MX 3aBUCHMOCTH OT CTpOEHHUs MoJieKyid. KapOoHOBbIe KHCIOTHI B pupozae. buonoruueckas poib KapOOHOBBIX
kucinoT. O0muMe cBoiicTBa HEOPraHMYECKUX M OPTaHMYECKHX KUCIIOT (B3aUMOJICHCTBUE C METAJUIAMHU, OKCUAAMHU METAJJIOB, OCHOBAHUSIMH, COJISIMH).

Cnoarcnote 3¢puper. CtpoeHne Cl0oXHbBIX d3PUpoB. M3oMepHsi CI0KHBIX 3(QUPOB (KYTIEpOJHOTO CKeleTa» U MexKiaccoBas). HoMeHkIaTypa ClIoxKHBIX 3(UPOB.
OO0paTuMoCTh peakuu TepupuKaluy, THAPOIN3 CI0KHBIX 23GUpoB. PaBHOBecHe peakuu TeprupUKauy — THIPOIN3a; GaKTOphl, BIUSAIONINE HA HETO.
Kupwr. XXupel — cnoxHble d3QUpHI IITHIEpUHA U KapOOHOBBIX KucaoT. CocTaB U cTpoeHue xupoB. Homenkiatypa u kinaccudukanus xupos. Macna. JKupsl B
npupoze. buonornyeckue ynknun sxupoB. CBoiicTBa kupoB. OMBUICHHE KUPOB, MoiydeHne Mbuia. OOBsSICHEHHE MOIOIIMX CBOWCTB MbLIA. | mapupoBanue
KUIKUX )kupoB. MaprapuH. [lonstue o CMC. O0bsicHenne Moromux cBoiicTB Mbuta 1 CMC (B cpaBHEHUM).

Pacuernbie 3ana4u. BerarcineHus no TEpMOXUMHYECKUM YPAaBHEHUSIM.

JdemoncTpanun. ®usnyeckue cBOICTBa ATaHONa, ponaHoia-1 u Oyranona-1. HlapocTepxHeBble MOJENIN MOJIEKYJI H30MEPOB C MOJIEKYJISIPHBIMH (hopMynamMu
C3HgO u C4H100. KonnuecTBeHHOE BBITECHEHHE BOAOPOa U3 cupTa HaTpueM. CpaBHEHHUE peaklMii TOpeHHs 3TUIIOBOTO U MPOIUIOBOro cnupToB. CpaBHEHHE
CKOpOCTEH B3anMOJIEHCTBUS HATPUsL C 3TAHOJIOM, IPONaHoIoM-2, riaunepruHoM. Tloxydyenue npocroro s¢upa. Iloaydyenue cnoxnoro s¢upa. Iloaydyenue sTeHa
u3 3TaHojna. PactBopuMocThs (peHona B Boje NMpH OOBIYHON M MOBBIIEHHON Temmeparype. BoiTecHenue (eHona u3 ¢eHonaTa HaTpus YroJIbHOM KHUCIIOTOM.
Peaxnus penona ¢ xmopumom xenesa (III). Peaknus penona ¢ popmanbaernaom.

[apocTepkHEBbIE MOAEIN MOJIEKYJI albJIETHA0B U U30MEPHBIX UM KeTOHOB. OKuciIeHne OeH3anbaeruia Ha Bo3ayxe. Peakuus «cepedpsHOro 3epKajay.
JlabopaTopHble onbIThI. 6. [IocTpoeHre Moaenel MOIEKY H30MEPHBIX CIUPTOB. 7. PACTBOPUMOCTH CIIMPTOB C Pa3IMYHBIM YHCIOM aTOMOB YIJIEPOJa B BOJE.
8. PacTBOpHMOCTh MHOTOATOMHBIX CHHPTOB B Boje. 9. B3aumoseiicTBue MHOTOATOMHBIX COMPTOB ¢ ruapokcuoM meau (II). 10. B3aumopelicTBue BOAHOTO
pactBopa ¢enoisa ¢ 6pomuoit Bogoi. 11. [TocTpoeHne Mozeneir MOJIEKyJI U30MEPHBIX allbJIETHIOB M KETOHOB. 12. Peaknus «cepeOpsiHOTO 3epKaiay.
JKcnepuMeHTaIbLHbIE 3a1aun. 1. Pacro3HaBaHue pacTBOpPOB aleTara HaTpus, KapOoHaTa HATpHs, CUIIMKATa HATPUS M cTeapara HaTtpus. 2. Pacmo3naBanue

00pa3IoB CIMBOYHOrO Macia u Mapraputa. 3. Ilonydyenne kapOOHOBOM KUCIOTHI U3 MblIa. 4. [TonyyeHne yKCYCHOM KUCIIOTHI U3 aleTaTta HaTpHsl.



Tema 5. Yraesoan! (10 4.)

MoHo-, n1u- 1 nonucaxapusl. [IpeacraBuTenu Kaxao0i rpymnmbl. buonorudeckas poib yriaeBoAoB. VX 3HaUeHHE B )KM3HU YeJIOBEKa M OOIIECTBA.
Monocaxapuowt. I'nmoxko3a, ee ¢pusudeckue coiictea. CTpoeHHE MOJIEKYJIbl. PaBHOBECHS B pacTBOpE TIIFOKO3bl. 3aBUCUMOCTh XUMHUUYECKHX CBOMCTB TIIFOKO3bI
OT CTPOCHHS MOJIEKYJbl. B3aumopeiictBue ¢ ruapokcuaoM menu (II) mpu koMHATHOW TeMIiiepatype M HarpeBaHWH, dTEPUPUKALUS, PEAKIUs «CepeOpsTHOro
3epKaia, TUIPUPOBAHUE.
Jucaxapuovr. CtpoeHue aucaxapujoB. BoccranaBiuBaroliye M HEBOCCTaHaBIMBarolmue aucaxapuabl. (Caxaposa, JIakTO3a, MajibTO3a, UX CTPOCHHE H
Ouosnorudeckas poiib. 'maponus nucaxapuaos. [IpoMblnieHHOE TOTYyYEeHHE caxapo3bl U3 MPUPOTHOTO CHIPbSL.
Honucaxapuowi. Kpaxman u 1emmono3a (CpaBHUTENbHAs XapaKTEPUCTUKA: CTPOCHUE, CBOWCTBA, Ouoiornyeckas pousib). Dusmdeckwe CBOWCTBA
MoJINCaxapua0oB. XUMUYECKHE CBOMCTBA mojucaxapuaoB. ['maponn3 nonucaxapuaoB. KauectBennas peakuusi Ha Kpaxmai. [lonmucaxapuasl B mpupone, ux
Oouosnoruueckas poib. [Ipumenenue nonucaxapunoB. [loHsTHE 00 HMCKYCCTBEHHBIX BOJIOKHAX. B3aummojeicTBHE MLEUIION03bI C HEOPraHUYECKUMHU H
KapOOHOBBIMU KHCIIOTaMU — OOPa30BaHKE CIOKHBIX 3(PHUPOB.
Jdemoncrpauuu. O6pa3iisl yriaeBoA0B U u3enuil U3 Hux. Bzaumoneiicteue caxapossl ¢ ruapokcuaoM meau (II). Tlomydenne caxapara kanblus U BbIIETICHUE
caxapo3bl W3 pacTBOpa caxapara KajbIus. Peakius «cepeOpsiHOro 3epkanay s TIIOKO3bl. B3amMoJeicTBHE TIIFOKO3bI ¢ (DYKCHHCEPHUCTOW KHCIOTOM.
OTHollIeHUE PacTBOPOB Caxapo3bl U MaJIbTO3bI (JIakTO3bI) K TUApOokcuay menu (II) mpu HarpeBanuu. O3HakoMiIeHHEe ¢ PU3MUECKUMU CBOMCTBAMU IIEJITIOI03bI U
Kpaxmana. HaGyxaHue 1emirono3sl 1 kpaxmaina B Boje. [lomyuenue HUTpaTa HeIUTH0I036I.
Jladoparopubie onbIThl. 20. O3HakOMIIeHHE C (PU3NMUECKUMU CBOMCTBAMU TJTIOKO3bI. 21. B3anmonelicTBue rimoko3bl ¢ Tuapokcuiom Menu (11) mpu oObraHbIX
YCIIOBUSX U IIPU HarpeBaHuu. 22. B3auMoaelicTBrE IIIIOKO3bI M caxapo3bl ¢ aMMHUAYHBIM PacTBOPOM OKcujia cepeOpa. 23. KucinoTHeli rufiponns caxapossl. 24.
KauecTBeHHas peakuus Ha Kpaxmai. 25. 3HAKOMCTBO € KOJUIEKIIMEN BOJIOKOH.
JKcnepuMeHTANbHbIE 3aa4u. |. Pacno3naBanue pacTBOpPOB IJIIOKO3bI U MHiiepuHa. 2. OnpeaeneHue HaTu4us Kpaxmaia B Mejie, Xjiebe, MaprapuHe.

Tema 6. A3oTcoaep:kamiue oprannveckue coequnenus (12 u)

Amunwr. CoctaB u crpoenre amuHoB. Kinaccuduxanus, nzomepusi 1 HOMEHKIaTypa aMHMHOB. Anudatudyeckiue aMuHbl. AHUIUH. [lomydyeHue aMuHOB:
ANKWIMPOBAaHHE aMMHaKa, BOCCTAHOBJICHHE HUTpOcoenuHeHui (peakius 3uHuHa). Dusnueckue CBOICTBA aMHHOB. XWUMHYECKHE CBOWCTBA aMHHOB:
B3aUMOJICHCTBUE C BOJIOM U KUCIOTaMH. [ OMOJIOrMUecKUil psii apOMaTHYECKUX aMUHOB. AJIKUIMPOBAHUE U allUJIMPOBaHUE aMUHOB. B3anMHOe BIMSIHUE aTOMOB
B MOJICKYJIaX Ha IPUMEPE aMMHaKa, ATH(PaTHISCKUX U apOMaTHIECKUX aMUHOB. [IpumMeHnenne aMruHOB.

Amunoxkucnomot u 6enku. CoctaB U CTpOECHUE MOJIEKYJT aMHUHOKHUCIOT. M3oMmepuss aMMHOKHUCIIOT. JIBOMCTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB

AMHWHOKHUCIIOT U €€ IIPUYNHBI. B3aPIMO,ZL€I>'ICTBPIC AMHWHOKHUCJIIOT C OCHOBAHUSAMU. B3aHMOHeﬁCTBH€ AMHWHOKHCIIOT C KUCJIOTaMU, 06pa3OBaHI/I€ CJIOKHBIX 3(1)I/IpOB.



OO6pa3oBanre BHYTPUMOJICKYJISIPHBIX COJiel (OUIIOSIpHOTO MOHA). Peakiius moJuKoHIeH Al aMUHOKHUCIIOT. CHHTETHYECKHE BOJIOKHA (KalpoH, SHAHT U JIp.).
buonoruueckas poiab aMuHOKHUCIOT. [IpMeHeHne aMHUHOKHCIIOT.

Hyxkneunogwle kucnompr. O01MIA TUIaH CTPOSHUS HYKIEOTUAOB. [loHATHE O MUPUMUIMHOBBIX U MyPUHOBBIX OCHOBaHUsX. [lepBuuHas, BTopuuHas u
TpetuyHasi cTpykTypbl Monekynbsl JIHK. buomormueckas pons JJHK u PHK. I'ennas wmxeHnepust u OuorexHomnorusi. TpaHcreHHble (OPMBI KUBOTHBIX U
pacTeHuM.

JdemoncTpanuu. @usndeckue cBOMCTBa MeTWiIaMuHA. ['opeHne MetunamuHa. B3anMoneicTBre aHWIMHA U METUJIAMUHA € BOJOM M KuciaoTaMu. OTHOIIEHH e
OeH3oJa 1 aHUIMHA K OpoMHOI1 Bosie. OkpallinBaHue TKaHEH aHUITMHOBBIMU KPACUTEIISIMHU.

JlaGopaTopHble onbIThL. 26. [TocTpoenue Moeneit MoJeKys U30MEpHBIX aMHHOB. 27. CMemMnBaeMoCTh aHWIMHA ¢ BOAOH. 28. OOpa3oBaHue coieii aMHHOB ¢
kucinoramu. 29. KadecTBeHHBIC peakIIuy HAa OCJIKH.

Tema 7. BuoJjiornyecku akTHBHbIE BemecTBa (8 u)

Bumamunwr. Tlouatue o ButamuHax. Mx knaccudukanus u obGo3HaueHue. Hopmbl moTpebneHuss BUTaMHHOB. BopopacTBopumble (Ha mpuMepe
ButamuHa C) U )KHpPOpacTBOpUMBIE (Ha mpuMmepe BUTaMHHOB A u D) Butamunsl. [loHATHE 00 aBUTaMHHO3aX, TUIEp- W THMOBUTaMuHO3aX. [IpodummakTuka
aBUTaMUHO30B. OTIENbHbIE PECTABUTENN BogopacTBOpUMbIX BUTaMUHOB (C, PP, rpynnel B) u sxupopactBopumsix ButamMuHoB (A, D, E). Ux 6uonornueckas
pOIIb.

@epmenmur. TloHsTHe 0 (QepMeHTaX Kak O OMOJIOTMYECKHMX KaTalu3aTopax OeNKOBOM mNpHpojbl. 3HadyeHWe B OHOJOTMM M TPUMEHEHHE B
npombiniuieHHOCTH. Kimaccudukamms pepmenToB. OCOOCHHOCTH CTPOCHHS U CBOMCTB (PEPMEHTOB: CEJIEKTUBHOCTD U Y(PPEKTUBHOCTD. 3aBUCUMOCTh aKTUBHOCTH
depmenTa ot Temneparypsl 1 pH cpeasl. OCOOEHHOCTH CTPOEHMS U CBOICTB B CPAaBHEHUHU C HEOPTaHMYECKUMH KaTaJln3aTOPaMHU.

I'opmonwr. TloHsATHe 0 TrOpMOHAX Kak OMOJIOTMYECKM AKTHBHBIX BEIIECTBAaX, BBIMOJIHAIOUIMX SHIOKPUHHYIO PETYISALUI0 KU3HEACATEIbHOCTH
opranu3mMoB. Knaccudukaiusi TOpMOHOB: CTEPOU[IbI, MPOU3BOJHBIE AMUHOKHUCIIOT, MOJUMENTHIHBIE M OeNKOBble TOPMOHBI. OTIENbHBIE MPEICTaBUTEIN
TOPMOHOB: 3CTPAJNOJ, TECTOCTEPOH, HHCYJINH, aJJpeHaIHH.

Jlekapcmea. lloHaTue O JekapcTBaX KaK XMMHOTEpANeBTHMUECKHMX Mpemnaparax. ['pymmbl jexapcTB: cyinbamuibl (CTPENnTOLM]), aHTUOMOTHKU
(meHUIMIUIMH), acniupuH. be3omacHble cnocoObl MpUMEHEHUs, JeKapcTBeHHble (GopMbl. KpaTkue ncropuueckue CBEACHHS O BO3HUKHOBEHHU M Pa3BUTHH
XUMHOTEpanuu. MexaHu3M JeMCTBHSI HEKOTOPBIX JIEKAPCTBEHHBIX IPENapaToB, CTPOEHUE MOJIEKYJ, INPOTHO3UPOBAHUE CBOWCTB HAa OCHOBE aHAIM3a
XUMHYECKOTO CTPOEHUs. AHTHOMOTHKH, UX KiacCUQHUKaluUs MO CTPOCHUIO, TUIYy M CcHeKTpy nHeictBus. JlucOGakrepuos. HapkoTuku, HapkoMaHus U ee

npoduIaKTUKA.



Jdemoncrpanuu. OOpasipl BUTaMUHHBIX npenaparoB. [TomuBuramunuel. Mmmtoctpanun ¢otorpadguil )KMBOTHBIX C Pa3IMYHBIMU (OPMaMU aBUTaAaMHHO30B.
CpaBaenue ckopoctu paznoxkenuss HoO» mopx netictBuem depmeHTa (katamasbl) u Heopranmueckux kartammzatopoB (KI, FeCls, MnO,). Ilnakar wmm
KOJIOrpaMMa C U300pakeHUEM CTPYKTYPHBIX (POPMYJI 3CTPaoIa, TECTOCTEPOHA, aIPEHAIMHA.

JlaGopatopHusbie onbiThl. 30. OOHapyxeHue BuTamMuHa A B pactutenbHoM Macne. 31. OGHapyxenue ButamuHa C B s6104HoM coke. 32. OOHapykeHHE
BUTaMuHa D B kenTke KypuHoOro siina. 33. depMeHTaTUBHBIA T'MIPOJIM3 Kpaxmaja I1oj JAeicTBUEM amuiiasbl. 34. PasnoxkeHue nepokcuia BOAOpoOJa MOJ
JeficTBUEM KaTaiasbl.

IpakTukym

1. KavecTBeHHBII aHAIN3 OPraHUYECKUX coequHEHuH. 2. YrneBonopoasl. 3. Crnuptel U (eHombl. 4. Anpaeruabl U KeToHbl. 5. KapOoHOBBIE KUCIOTHI. 6.

VYrneBoabl. 7. AMHHBI, aMUHOKHCTIOTHI, Oenku. 8. MeHTHUKaus OpraHnuecKux coeaquaeHnid. 9. JleiictBre pepMeHTOB Ha pa3IMYHBIC BEIICCTBA.

Tpe6OBaHI/I${ K YPOBHIO IIOAT'OTOBKH YYAIIUXCA

TpeOGoBanus Kk pe3yjbTaTaM ycBoeHUsi ydieOHoro marepuaJa xumuu 10 kiacca

B pe3ynvmame usyuenus xumuu Ha npopuibHoOM yposHe YUeHUK 00J1HCEH
3HATH/IIOHUMATH

1.

eadicHeliuiue XumMuyecKue nOHAmMUA: BEIeCTBO, OKUCIUTENb U BOCCTAHOBUTEINb, OKUCIIEHUE U BOCCTAHOBJICHUE, TEIUIOBOM A PEKT peakIuu, CKOPOCTh
XUMHUYECKOHN peaklny, KaTaln3, XMMUYECKOE PABHOBECUE, YTITIEPOJHBIN CKeJeT. QyHKIMOHAIbHAS TPYIINa, U30MEpPHUsl, TOMOJIOTHS:

2. O0CHOBHble 3aKOHbL XUMUU: COXPAHEHHS MAaCChl BEILIECTB, ITOCTOSTHCTBA
COCTaBa, MEPUOINYECKUN 3aKOH,

3. 0CHO8Hble meopuu Xumuu: XUMIUIECKON CBS3H, CTPOSHHUS OPTaHUYECKUX COCTMHEHUH.

4. eaxcuelimue sewjecmea u Mamepuaibl: METaH, YTUICH, alleTUJIEH, OCH30J1, TAHOJI, )KUPHI, MbLJIa, TJIIOK03a, caxapo3a, KpaxMmal, KJieTyaTka, OeKu,
HWCKYCCTBEHHBIE U CUHTETHYECKHUE BOJIOKHA, KAYYyKH, INIACTMACCHI,

YMeTh:

1. Ha3bléamp: N3yUeHHBIEC BEUIECTBA 10 «TPUBUATBHON UM MEKIYHAPOIHOW HOMEHKIIATYpE,

2. onpedefmmb: BaJICHTHOCTBb M CTCIICHb OKUCJICHUS XUMHUYCCKHUX 3JICMCHTOB, TUII XI/IMI/I‘IeCKOI\/II CBA3U B COCIUHCHUAX, 33];)5[)1 HOHa, HpI/IHaJIJ'Ie)KHOCTB BCIIIECTB K
pa3IMYHBI KJaCCaM OPraHUYECKUX COEIMHEHNM,

3. xapaxkmepuszoeamb: 00IIEe XUMUYECKUE CBOMCTBA OPTAaHMYECKUX COCTUHCHHUH, CTPOSHUE M XUMUYECKIE CBOHCTBA M3YUECHHBIX OPIraHWMYECKUX COSTMHEHNUH,

4. 00vAcHAMb: 3aBUCUMOCTH CBOICTB BEIIECTB OT UX COCTaBa U CTPOSHUS,

5. BBHINOJIHAMb XUMUYECKUI IKCREPUMEHM TIO PACTIO3HABAHUIO BAXKHEHUIIINX OPraHUYECKUX BEICCTB,



* POGOOUMBb: CAMOCTOSTEIILHBINA TTOMCK XUMUYECKON HH(pOpPMAIMU C UCTIOIB30BAHUEM PA3IMUHBIX HCTOYHUKOB (HAYYHO-TIONMYJISIPHBIX U3/IaHUH, KOMITBIOTEPHBIX 0a3
JaHHBIX, PeCypcoB MIHTEpHET); NCIIOIB30BaTh KOMITBIOTEPHBIEC TEXHOIOTHH JUTst 00pabOTKH U Iepeiadyl XUMHYECKOW HH(POPMALIUK U ¢ IPE/ICTABICHHS B PA3IMYHBIX
bopmax;

MCMOJIb30BATh NPHOOPEeTEeHHbIE 3HAHMUS M YMEHHs B IPAKTHYECKOI IeITeIbHOCTH Y MOBCEIHEBHOM KU3HM JUIS:

* 00BSICHEHUSI XUMUYECKUX SBJICHHUH, TPOUCXOSIIUX B IPUPOE, OBITY U HA IIPOU3BOJICTBE:

* OIIPEJICIICHUS] BO3MOXKHOCTH MPOTEKAHUS XMMUUECKUX TIPEBPALICHUI B PA3JIMYHBIX YCIOBUSAX M OLICHKH HX MOCIIEICTBHUIL:

* SKOJIOTHYECKHU I'PAMOTHOT'O MOBEJICHUS B OKPYKAIOIIEH Cpele;

1. OlLIeHKU BIUSHUS XUMUYECKOTO 3arpsi3HEHUST OKPY KaroIlel cpeibl Ha

OpTraHu3M YeJIOBEKa M IPYTUe )KUBbIC OPTaHU3MBI,
2. 0Oe3omacHOro oOpaIieHus ¢ TOPIOYUMH U TOKCHYHBIMH BEIIECTBAMH,
1abopaTopHBIM 000PYyI0BAaHUEM;
MIPUTOTOBIICHHSI PACTBOPOB 3a/IaHHON KOHLIEHTPAIMH B OBITY M HA IIPOU3BOCTBE;
4. KpUTHYECKOW OIIEHKU JOCTOBEPHOCTH XUMHUYECKOH MH(POpMAIIHH,

IIOCTYIIAOIIEH U3 Pa3HBIX HICTOYHUKOB.

w

YueOHO-TEeMAaTHUECKHI IIJIaH

Ne Tema KosmuecTBo yacos B Tom uncie
NMpaKT KOHTP.

Beenenne 6 0
CrpoeHue u KinaccupUKams OpraHndeckKux 6 0
COCJTMHEHUH.

XHAMHMYECKHUE PEAKIUU B OPTaHUYECKON XUMUMU. 6 1
YTreBo10poIbI. 26 2 1
Kucnopoacoaepxariie coeTMHEHHS 28 3 2
YrneBobl. 10 1 1
A3oTcoaepikalle OpraHnYeCcKrue BeIecTBa 12 2 1
buosiornyeckn akTHBHBIE BEILIECTBA 8 1 1
Peseps 1

Hroro 102 9 7




Kanengapuo-rematudeckoe niianuposanue 10 xia (102y4)

Tema ypoka DJIEMEHTBI COJePKAHMSA XapaKTepucTHKA OCHOBHBLIX BUIOB | JleMoHcTpauuu , 1adopaTopHbie Jomamnee Jara
AeATeJIbHOCTH ONBITEI 3aJaHHne
BBenenue (6 yacoB)

1/1. Ipeamer [IpenMer oprannyecKoil XuMuu. CpaBHUBaTbh IPEIMETHI Komnekuus oprannueckux | § 1.
OpraHU4ecKoil XMMHH B OCOoOEHHOCTH CTPOCHUS U CBOMCTB OpPraHU4ecKoi u BEIIIECTB, MATEPUATIOB U ymp 2-4
CHCTeMe HAYK 0 MPUpPo/Je. | OPraHUYECKUX COCIUHEHUN. HEOPraHUYECKOU XUMUHU. W3/EIIUN U3 HUX

Kpatkuii ouepk UCTOpUM Pa3BUTHSA YcTanaBiIMBaTh B3aUMOCBA3H
OpPraHUYeCcKON XMMHUU OpPraHUYeCcKOM XUMHUU B
CHCTEME €CTECTBEHHBIX HayK
2/2. OcHOBHbBIE [IpennocsbuIKu co3/1aHus TEOPUH. OOBSCHATH U3yUEHHbIE [apocrepkHeBble Moaenu | § 2
MOJI0KEHHS] TEOPUH OCHOBHBIE TIOJIOKEHUST TEOPUH. MIOJIOKEHHS TEOPHU MOJIEKYJ1, TabauIa ymp. 2.
cTpoeHusi opranudeckux | ['omomoru. M3omepsl. 'oMonornyeckuii | XAMHUYECKOTO CTPOCHHUSI. «KpyroBopot yrieposa B
coeIMHEeHMIA. paa. CtpykrypHas ¢popmyna BemectBa | OTpaxarh 3aBUCHMOCTb IPUPOIEH
YraepoaHblid CKETeT. CBOWCTB OT CTPOEHMS Ha
pUMepe U30MEPOB.
3/3. Ctpoenne atoma DNeKTPOHHOE 00JIaK0 M OpOUTAIIb, UX Paznuuate nonsitue Tabn. «Ctpoenue atoma §3
yriepopja. ¢dopma. DnekTpoHHas KOH(UTYpaus 3JIEKTPOHHAs 000JI0UKa U yriepoa» VYap. 1-3
aToma. BaneHTHBIE 2JIEKTPOHBI. AJEKTpOHHAsi OpOUTaNb
OcHoBHOE ¥ BO30YK/IEHHOE COCTOSIHUE
aToMma.
4/4. BaJjieHTHBIE [TonsiTre o rubpugU3aluU U 3HaTh: onpeaeneHue NoOHATHs | MoJenb OTTaJKUBaHUS § 4
COCTOSIHHSI aTOMA rUOpUIHBIX OpOUTaIsIX. Buibl rUOpUIN3aIMsL, BUABI rUOpUIHBIX OpOUTaIel VYup. 2-4

yriaepoaa

rubpuau3anyy. [pumeps! BemecTs ¢
Pa3IUYHBIM TUIIOM THOPUAM3ALINY.
I'eomeTpus Mosiekyn

THOpUIHBIX OpOUTANIEH,
(bopMy MOJIEKYT ¢ Pa3InYHbIM
TUIIOM THOPUAN3ALINY.
YMeTb: OnpeaensaTh T
rubpuanszanuu opouTaien mo
dbopmyne BemecTna.




5/5. KoBasneHnTHast [IpuMepsI BelIeCTB ¢ pa3IMYHbIM TUIIOM | 3HATH ONPEACIICHUE TOHATUMN: §4
XHMHYECKasi CBA3b U eé XUMHUYECKOH CBA3H. KOBAJICHTHAs CBA3b, CHTMa- 3anucu B
PA3HOBHM/IHOCTH. CBA3b,IIU-CBA3b. TeTpaau
6/6. Pa3pbiB 3HaTh CIIOCOOBI pa3pbiBa 3anucu B
KOBAJICHTHOM KOBAQJICHTHON XUMUYECKON TeTpaau
XHUMHYECKOM CBSI3H. CBS3U
PeaknmoHnHble YacTHLBI.
Tema 1. CTpoenne u kjiaccupukanusi OpraHudecKux coeJuHeHuit (6 1acon)

71. Kaaccupuxanusi Krnaccudukanus opra. coeinHeHui o | 3HaTh: MPU3HAKU OO0pa3iel pa3HBIX KIaccoB | § 5,
OpPraHuYecKuxX CTPOEHHUIO YIJIEPOJAHOTO CKEJeTa: KJIaCCHU(UKALIMU TIO CTPOSHUIO | OpraHMYeCKHUX ctp. 26-30
COEMHEHHUI1 M0 CTPOEHUI0 | AIMKIMYECKHEe, KapOOIUKINYECKHE, CKeJleTa. COCTMHCHU.
YIJIEPOIHOI0 CKeJleTa reTePOLUKINYECKHE. YMmeTh: naBathb

KJIaCCU(UKALNOHHYIO

XapaKTEePUCTUKY BEIIECTBA,

HCXOJIS U3 €T0 CTPOCHHUS.
8/2. Knaccuduxkanus Knaccudukanus opran. coemuHeHnid o | 3HaTh: OCHOBHBIE [TapocrepxHEBbIE § 5 (Bech)
OpPraHuYecKuxX (GyHKIIMOHATBHBIM TPYIIaM: CIIUPTHI, (GyHKIIMOHATIbHBIE TPYIIITBI MOJIETIH MOJIEKYJI C ymp. 1-5
coeIMHEeHUI 1o aNbJIeTU/Ibl, KApOOHOBBIE KUCIIOTHI, OpraH. COeIMHEHM, UX pa3IUYHBIMU
(pyHKIHOHAIBHBIM 3 UpBHL. Ha3BaHUA. (byHKIIMOHATHHBIMU
rpynmnam YMeTh: onpenensiTs Kiace rpyniaMu

BEII[ECTBA 10

(GyHKIIMOHAJIBHOW IpyMIIE.
9-10/3-4. OcHoBBI Homenknarypa TpuBHaibHas, 3HaTh: BHJIBI HOMEHKJIATYP, Tabn. «Ha3panwust ankanoB | § 6, ymp. 1
HOMEHKJIATYPbI paloHanbHas, MEXIyHapOIHAS MIPUHITUIIBI COCTABIICHUS 1 QJTKUJIBHBIX
OpPraHM4YecKHux NIOITAK. IlpuHumnsl cocTaBieHUs HAa3BAaHMS BEILECTB I10 KAKIAOW | 3aMECTUTEIICH»
COeIMHEeHU I Ha3BaHUU BEILECTB 110 KaXKI0U HOMEHKJIAType.

HOMEHKJIAType. YMeThb: Ha3bIBaTh BEILIECTBA 10

pa3IMYHBIM BUIAM

HOMEHKJIATYP.
11-12/5-6. U3omepusi [ToHsiTHE M30MEPUH OPraHUYECKUX 3HaTh: MOHATHE U30MEPHS, Monenu Monekyn §7,
OpPraHuYecKux BEIIECTB. THIIBI ¥ BUBI N30MEPUH: THUTIBI ¥ BUJIBI H30MEPHUH. W30MEPOB Pa3HBIX BUAOB | ymp. 1-3
coeIMHeH Uit CTPYKTYpHasi U TPOCTPAHCTBEHHASI. YMeTb: 3anuchiBaTh GOPMYIBl | H30MEPUH.

HN30MCPOB K IMPCATIOKCHHBIM




BEIIECTBAM, HAXO/IUTh
(hOopMyITBI HU30MEPOB CPEAH
NIPE/IO’KEHHBIX BEIIECTB,
Ha3bIBaTh BEIICCTBA-U30MEPHI.

Tema 2. Peakuum oprannyeckux coeauHenni (6 yacon)

13/1. Tunbl XUuMHYECKHUX Tunel XUMHUYECKUX PEaKLUil B OpraH. 3HaTh: OCHOBHBIE THUIIbI ObecrBeunBaHue §8
PeaKiuii B OpraHu4eckoi | XMMHUM: 3aMElLICHUE, IPHUCOEINHEHHE. XMMHUYECKHX pPeakluil B oprad. | OpoMHOM Bozbl 3THIIeHOM | Yrp. 1 —4
xumun. Peakuuu XMMUH, UX TIPU3HAKH, U alleTUICHOM
3aMelleHns 1 MEXaHU3M peaKIfil; MOHATUS
NpHCoeTHHEHNS. WOH W paJIuKall.

YMeTb: ONpenensTh TUI

peaKIMu, UCXOs U3

YpaBHEHMsI, 3alKChIBATh

YpaBHEHMsI pa3IMYHbIX THUIIOB

peaKMii 111 KOHKPETHBIX

BEIIECTB.
14/2. Knaccupukanus Tunsl XUMHYECKUX peakLuii B OpraH. 3HaTh: OCHOBHbIE THIIbI I'openue mertana uinu TBopueckue
peakuuili B OpraHuvyeckoil | XMMHUU: OTILICIICHUE, U30MEpU3aus. XUMHYECKHUX PEaKIIUN B IporaH-0yTaHOBOM CMecH | 3aJaHusl
xumuu. Peakuunu OpraHNYeCKONW XUMUH. (U3 32XKUTaIKN)
OTLIeNJIeHUS U YMeTb: onpenensTh TUII
HU30MepH3alu. peaKknuy, 3aruchiBaTh

YpaBHEHHMsI Pa3IMYHbIX THUIIOB

peaKuui.
15/3. Knaccnduxanus yIpaXXHEHUS
peaKuuii o TMILy
pearupyroumx YacTui u
NPUHIUITY U3MEeHEeHUs!
COCTaBa MOJIEKY.JI
16/4. PeakunoHHbIe CMmenieHue 371€KTPOHHON IVIOTHOCTU B | 3HATh: MOHATUSA UHAYKTUBHBIN §9
YaCTUIBI B OPraHuYecKoii | Mosekyne. MHIyKTUBHBIHN 3 deKT. U Me30MepHBIH 3D PexT. (1 gacts)

xumuu. Bzaumuoe
BJIMSIHUE ATOMOB B
MOJIEKYJIaX.

Me3zomepHnbiit 3¢ hexT. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT CTPOEHUS.

YMeTh: MoKa3sIBaTh CMCIICHHUEC
AJIEKTPOHHOU IIOTHOCTH B
MOJIEKYJIax, ONPEIEIATh




XapaKTEp B3aMMHOI'0 BJIMAHHUA
aTOMOB B MOJICKYJIax.

17/5. IloBTOpenune u

Krnaccudukanus u HoMeHKIaTypa

3HaTh: TEOPETUYECCKNEC OCHOBBI

IToaroros. k

00001IeHNe 3HAHUI O BeectB. M3omepsl. 'omonoru. Tun M3y4EHHOI0 MaTepuaa. KOHTPOJIbH.
CTPOCHHUH U XUMHUYECKUX PEAKLUN. YMeTh: NpUMEHATh Pabore
KJIaccupuKanuu II0JIyYEHHBIE 3HAHUS IIPU
OpPraHn4YecKuXx pEILIEHUN 3aJaHUi.
COeIMHEeHU.
18/6. KonrposabHasn KouTposib ypoBHS ycBOeHHUs yueOHOrO | 3HATh: TEOPETHUECKHUE OCHOBBI §1-9
paGora MaTepuaa. U3y4EHHOI'0 MaTepuaia.
Ne1 mo reme: YMeTh: IPUMEHSATH
Crpoenue n HOJIy4EeHHBIE 3HAHUS NIPU
KJIaccupukanus pELICHUH 3aJaHUN.
OpraHn4yecKuXx
coeIMHEeHHU, XUMUYeCKHe
peaKknnu B OpraHnyecKou
XUMHH
Tema 2. «Yriesoaopoasn» (26 4acoB)
19/1. Ankansi: AJKaHBI: TOMOJIOTHYECKUHN PSIJ, 3HaTh: COCTaB aJKaHOB, Monenu monekyn meraa | §11
rOMOJIOTHYECKHI psf, M30MEpPHsI U HOMEHKIIATypa aJIKaHOB, HOMEHKJIATYpY, Y €70 TOMOJIOTOB. cTp.69-72,
CTpOeHHe, HOMEHKJIATypa, | IPOCTPAHCTBEHHOE U JIEKTPOHHOE TOMOJIOTHUYECKUH P, Jl.o. Ne 1. «IToctpoenue ymp. 1-2
¢pusnveckne cBoricTBa. cTpoeHue, (pu3nyecKre CBOMCTRA. TOMOJIOTH, CTPYKTYPHYIO MOJIETIEN MOJIEKYJI
H30MEPHUIO. AJIKAaHOB.

Jl.o. Ne 2. «CpaBHeHue

IJIOTHOCTU U

CMEIINBAEMOCTH BOJIbI U

YB»y.
20/2. Xumnueckne XUMHYECKUE CBOMCTBA AJIKAHOB: 3HaTh: CTPOEHUE U CBOWCTBA B3psIB cMecu MeTaHa ¢ §11
CBOIICTBA AJIKAaHOB peaxkuuy 3aMeIIeHNs, TOPEHMUS], AJIKaHOB BO3/JyXOM, OTHOLIEHHE ctp.74- 81

OKHCJICHUS, TEPMUYECKUI U YMeTh: XapakTepu30BaTh MeTaHa, PoIaH- ymp. 5-7

KaTaJ'II/ITI/IIIeCKI/Iﬁ erKI/IHF,
n3omepusanua. MexaHu3Mbl peakiui.

CBOMCTBA aJIKAHOB IIpU
MOMOIIY YPaBHEHUH peakIui,

OyTaHOBOM CMECH.




00BACHSITH 3aBUCUMOCTH
XUMHUYECKON aKTUBHOCTHA
AJIKAHOB OT MX CTPOCHHUS.

21/3. IlpumeHeHue u Ankansl B nipupojie. CUHTE3 aJIKaHOB. 3HaTh: npupoaHbie ucTouHUKU | [lomyuenue merana u3 §11
CIoco0bI MOJy4eHHUs OcHoBHBIE 001aCTH IPUMEHEHHUS VB, naboparopHsie u aneraTta HaTpus U cTp.72- 74,
aJIKaHOB. aJIKaHOB. MPOMBIIIJICHHbBIE CIIOCOOBI THJIPOKCUIA HATPUSI. 81-83
IIOJIyYECHHUS. ymp. 9-11
VYMeTh: 3anUChIBATh
YpaBHEHUS peaKIuii,
XapaKTEepU3YIOIINX OCHOBHBIE
CIOCOOBI OTYyYEHUS AlIKaHOB.
22/4. Pemienue 3a1a4 Ha 3a1a4u
BBIBOJ (hopMy.JI
yIJ1€BOA0OPO/I0B
23/5. IlpakTu4yeckas KauectBennslii cocta YB. 3nHath: npasuia Th npu odopmieHnE
pa6ora Ne KayecTBeHHBIE peakLuy. MIPOBEJICHUH SKCIIEPUMEHTA. paboTsI
1«KavecTBeHHBII aHAIU3
OpraHHYecKHuX
cOoeMHEeHUN»
24/6. LuxnoajakaHbI: Cocras, cTpoeHue, U3oMepus, 3HaTh: cocTaB, HOMEHKIATypy, | [llapoctepxHeBbie u § 15
CTpPOEeHUe, H30Mepus, HOMEHKJIaTypa, Gpu3nyecKue u M30MepHUI0, pusnueckue u 00BEMHBIE MOJIEKYITbI Yp. 1-3
HOMEHKJIATYPa, METO/IbI XUMHAYECKHE CBOWCTBA, MOJTydeHHE, XUMHUYECKHE CBOMCTBA M30MEPOB UKIIOATKAHOB,
MOJyYeHMS,. MPUMEHEHHE [IUKII0AJIKaHOB. IIUKJIOAJIKAHOB. OTHOILIEHHE [IUKJIOreKCcaHa
VYMeTh: onpenensaTh K pacTBOpyY MepMaHraHaTa
BEIIIECTBA, 3aMUCHIBATh KaJusi 1 OpOMHOM BoJie.
25/7. Huka0aaKaHbl: (GhOopMyIIbI TOMOJIOTOB U § 15

CBOICTBA M IPUMEHEHHeE.

W30MEPOB,
Ha3bIBaTh BEIICCTBA,
3alMChIBATH YPABHEHUS
peakumii, XapaKTepU3yOIINX
CBOMCTBA IMKJIOAJIKAHOB.




26/8. AJyikeHbI: Ob6mas ¢popMmya, orpeeseHue kinacca | 3HaTh: COCTaB AJIKEHOB, [[TapocTtepxHEBBIE 1 § 12
rOMOJIOTHYECKHU pAL, VB, HOMEeHKIIaTypa, FOMOJIOTHYECKUI TOMOJIOTHYECKH AT, BUIBI 00bEMHBIC MOJICKYJTBI cTp. 84-87
CTpOeHMe, HOMEHKJIATYypa, | Psil, TOMOJIOTH, U30MEPUSI. HU30MEpHUH, HOMEHKIIATYpYy. M30MEPOB AIKEHOB.
(¢usuyeckue cBoiicTna. YMeTh: onpenesnsaTh ajJKkeHsl, JL.o. Ne 3. «IloctpoeHnue

Ha3bIBaTh, 3alIMCHIBATh MOJIeJIeN MOJIEKYIT

TOMOJIOTH U U30MEPHI. QJIKEHOB.
27/9 . Xumuyeckue Peakiuu npucoenuuenus, 3HaTh: OCHOBHBIC XUMUYeckue | ObeclBeYNBaHUE 3TCHOM § 12
CBOIICTBA AJIKEHOB MOJIMMEPU3ALUHN, OKUCIIEHUS, TOPEHUSI. | CBOMCTBA AJIKEHOB. pactBopa OpoMHOI1 Boasl U | cTp. 89-99

MexaHu3M peakliuy MPUCOSAUHEHHUS. YMeTh: XapakTepu30BaTh NepMaHraHara Kajusl. VYup. 4,7,8
[IpaBuino MapkoBHHKOBA. CTPOEHHUE U CBOMCTBA ['openue rTeHa.

BEIIIECTB, 3alMChIBATh JL.o.Ne 4. «O6HapyxeHue

YpaBHEHHUS COOTBETCTBYIOIIMX | QJIKEHOB B OCH3UHE.

peaKuuu.
28-29/10-11. OBP ¢ BeimonHeH.
y4acTueM aJIKeHOB YIPaKHEHUN
30/12. Ilpumenenue u Merto/ibl CUHTE3a aJIKEHOB 3HaTh: OCHOBHBIE [Tonyuenue sTuneHa u3 § 12
CIoco0bI MOJIyYeHHu st (mpoMmbIIUIeHHBIE U 1a00paTOPHEIE). MIPOMBILUICHHBIE U ATaHOJIA. cTp. 88-89,
AJIKCHOB. IIpumeHeHne STHIIEHOBBIX Y B. nabopaTopHbIe CIOCOOBI 99-101

MOJIyYEHUs AIKEHOB. VYop. 5, 10

YMeTh: 3anuchiBaTh

YpaBHEHHUS COOTBETCTBYIOIINX

peaKkuui.
31/13. IlpakTH4eckas XHUMHUYECKUH DKCIIEPUMEHT 10 3Hats: npasuwia Tb npu Odopmienu
padora Ne2 «Ilosydyenune U3Y4YEHHIO CBOMCTB BELIECTBA. IIPOBEJCHUH DKCIIEPUMEHTA. e
3THJICHA U U3y4YCHHE ero VYMeTh: BBINOIHATH paboTsI
CBOIICTB» MCCJIEJOBAHMSI COTIIACHO

WHCTPYKTUBHOM KapTe,

MIPUMEHSISI IOJTyYEeHHbIE paHee

HaBBIKH.
32/14. AnxkaaueHsbl: [Tonsitue o nuenoBsix YB. Cocrtas u 3HaTh: MOHATHE, COCTAB, [ITapocTepxHEBBIE N § 14
rOMOJIOTHYECKUH P, CTPOEHHUE aIKaTU-CHOB. HOMEHKJIATypy, U30MEPHIO 00BEMHBIE MOJIEKYJIbI ctp. 112-114
cTpoeHHe, HOMeHKIaTypa, | Homenknarypa. 3omepus nueHos. JIEHOB. MU30MEPOB AIKAANEHOB ymp. 2-3

(puznyeckue cBoicTBa.

YMeTh: Ha3bIBaTh ¥YB,




3aIlIMChIBaTh I'OMOJIOT'HY H

U30MepbI
33/15. CBoiicTBa 1 XHWMHUYECKUE CBOICTBA KA JUEHOB. 3HaTh: XapaKTepHbIE § 14
MOoJIyYeHHe AJIKATUEHOB. OcHoBHbIE CIOCOOBI MOTYYECHHUS. XUMUYECKHUE CBOKCTBA ctp. 114-118
Pesuna. Kayuyk. AJIKaJUEHOB, COCTAB U yop. 5
CTpOEHHE KaydyyKa, ero
CBOMCTBA.
34/16. OcHoBHbBIE Crpoenue u knaccudukanus 3HaTh: BUJIbI IOJUMEPOB, Koncmekr
NOHSATHUSI XUMHHU nosinMepoB. HatypaiibHblil 1 CTPOEHHUE, COCTaB, CIIOCOOBI UX JEKIUU
BbICOKOMOJIEKYJISAPHbIX CUHTETUYCCKUN Kay4dyKHU. [IOJIy4YEHHUS, IPUMEHEHUE. § 14
coequHenuil. Kayuykmn. Bynkanusanus kayuyyka. Pe3una. YMeTb: XapakTepu30BaTh ctp. 118-120
Pe3una. PaGote! JIleOGenena. MOJIMMEP UCXOMS U3 €ro
COCTaBa U CTPOEHHUSI.
35/17. AnkuHbi: [Tonsarue xmacca nkuHBL. OOmas 3HaTh: COCTaB, [TapocTepkHEBbIE U § 13
roMoJioruvyeckuii psi, ¢bopmyna knacca. 'omonornyeckuii rOMOJIOTHUYECKUH psij, 00BEMHBIE MOJIEKYJIbI crp.102-102
CTpOeHNe, HOMEHKJIATypa, | psaa. OCOOEHHOCTH 3JIEKTPOHHOIO U HOMEHKJIaTypy, U30MEpHIO, H30MEPOB AIKHMHOB ymp. 1-2
¢pusnveckne cBoricTBa. IIPOCTPAHCTBEHHOTO CTPOCHHUS. ¢du3nyeckre CBOUCTBA
N3omepusa. Homenkiarypa. aJIKMHOB.
Pu3nyecKue CBOMCTBA. YMeTb: onpeaenaTh  JIKHHBI
Cpelu MPeUI0KEHHBIX B-B,
3aMyChIBaTh TOMOJIOTH U
M30MEpBbI, Ha3bIBATh UX.
36/18. Xumuueckue Oco0eHHOCTH XUMUYECKUX CBOMCTB 3Hare: xumuueckue cpoiictBa | JI.o. Ne S. «Ilonydyenue § 13
CBOIICTBA AJIKHHOB AJIKMHOB. QJIKMHOB, OCHOBHBIE 00JIaCTH alleTUiIeHa u ero peakuuu ¢ | ctp.102-110
IIPUMEHEHHS. OpOoMHOIi BO/10i 1 ymp. 3-5
YMeTb: COCTaBIATh ypaBHEHHs | pACTBOPOM M€pMaHTaHaTa
peaxkui, XapakTepu3yoIux | KaJus».
37/19. Cnocodbl [Tonyuenune, npuMeHEHUE AITKUHOB. CBOICTBA aJIKWHOB, CIIOCOOBI § 13

MOJIY4Y€HUA AJIKHUHOB

WX TIOJTyYeHHUsI, OOBSICHATH
3aBUCUMOCTH CBOWCTB
AJIKMHOB OT UX CTPOCHMUSI.




38/20. ApomaTuyeckue [TonsiTue kiacca apensl. O6mas 3HaTh: COCTaB APEHOB, [[TapocTtepxHEBBIE 1 § 16
YIJIEBOIOPO/bI: COCTAB, ¢dbopmyna kiacca. ['lomonornueckuit o0uryro popmyny kiacca, 00bEMHBIC MOJICKYJTBI cTp.125-127
crpoenne. Uzomepus u psia. OcOOEHHOCTH IEKTPOHHOTO U TOMOJIOTUYECKUH P, OeH30J1a ¥ €ro FOMOJIOTOB
HOMEHKJIATYPa rOMOJIOI0OB | IIPOCTPAHCTBEHHOT'O CTPOCHHS. cTpoeHue, pu3nd. CBOMCTRA.
OeH3oua. ®usnueckue cBoiictBa. M3omepus B YMeTb: OnpenenaTb apeHbl
psiLy TOMOJIOTOB O€H3071a. Cpelu IPEIOKEHHBIX
BELIECTB, 3all1ChIBATh
TOMOJIOTH, Ha3bIBaTh HX.
39/21. Xumuveckue XuMuyeckue cBorcTBa OeH30a: 3HaTh: CBOMCTBA apeHOB. § 16
CBOICTBAa apeHOB. peakLy 3aMEeLICHUs], IPUCOCAUHEHUS. | YMETh: ONPEILIATh XapaKTep ctp.130-140
Oco0eHHOCTH CBOMCTB TOMOJIOTOB B3aMMHOT'O BJIMSHHS aTOMOB B ymp. 3-5
6enzona. OpueHTtHpyomuii 3¢pdexr B MOJIEKYJaX, OOBSICHSITh
MOJIEKYJ1aX PpEHOB. 3aBHCHUMOCTbH CBOMCTB OT
CTPOEHMUSI, 3alIMChIBATh
YPaBHEHHUS COOTBETCTBYIOIINX
peaKuuu.
40/22. Mosryyenue apenoB | [lonydyeHnue OGeH30a U €ro roMosIoroB. | 3HaTh: Ja0OpaTOpHbIE U § 16
IPOMBIIIJICHHbIE CLIOCOOBI
MIOJIyYEHUSI.
41/23. Ilpupoaubie Cocras nHedtu. [lepepaborka HedTH. 3HaTh: cocTaB HEPTH, Konnexkuus «IIpuponnsie § 10
HCTOYHHKH YB: [IponyxTsl nepepaboTku. beH3uH. IIPUPOJHOTO U MOITYTHOTO HUCTOYHUKHN Y By. VYp. 1,2,4-6
NPUPOAHBIH 1 monyTHBIH | [IprpoaHbIi 1 nonyTHBIN HEPTIHON ra3oB, OCHOBHbIE cIocoObI MX | OOpa3zoBaHue HEPTIHON
He(TAHOM ra3pl ra3pl. KaMeHHBIN yros. nepepadoTKH. IJIEHKU Ha BOJE
42/24.I'eneTnveckasi B3anmocBsI3p MEXTy TOMOJIOTHYECKUMHE | 3HATh: CBOICTBA, CIOCOOBI Cxembl
CBSI3b MEKAY KJaccaMu psAaaMu yriaeBOJ0pOIOB. nosiyueHus: YB, MexaHu3Mbl B3aUMOCBSI3U
YIJIEBOJOPOIOB. repexo/ia U3 OJHOTO Kjacca VB

VB B ipyroi, XUuMHYECKHE
CBOMCTBA Ka)KJI0r'0 KJjiacca.




43/25. O06001meHne " Ctpoenue, CBOMCTBA, CIIOCOOBI 3HaTh: KJIacChl § 10-16
CHCTeMATH3AIMs 3HAHUH | TTOJIy4eHUs], B3aUMOCBS3b MPEAEIbHBIX, | YIJIEBOJIOPOJOB, O0IIHE [ToaroroBka
1o TemMe: HemnpeeNnbHbIX U apoMaTHieckux ¥YB. dbopMyIIbI KJIacCOB K K. p.
«YTJ1eBOI0POabD» YII€BOIOPOAOB, OCHOBHBIE

XMMHUYECKHE CB-Ba KaX10I0

KJiacca, I0JIy4eHHue,

IIPUMEHEHNE
44/26. KonTpoabHast VY4ET 1 KOHTPOJIb 3HAHUH 110 TEME 3HAaTh: KJIACCHI § 11-16
padora Ne 2 mo reme: «YTIeBoAOPOABI». YIJIEBOAOPOJOB, OCHOBHBIE
«YTJ1eBOA0POAbD). XMMHUYECKHE CB-Ba KaXI0T0

KJ1acca, IoJIyueHue,

IIPUMEHEHHUE.

Tema 4. Kucaopoacoaep:xammue coefuHenusi (28 4acosn)

45/1. CoupThbl: cocTas, [TonsTHe 0 cnupTax u ux 3HaTh: XapakTepHble npu3Haku | Ouznueckue cBoWcTBa § 17
KJaccupukanus, knaccudukanua. OcodbeHHOCTH CIIUPTOB, HOMEHKJIATYPY, 3TaHoJIa, ponaHoa-1. ctp.143-146
TOMOJIOTHYECKHUI psij ctpoeHus. Pusnueckue cBOMCTBa 0COOEHHOCTH CTPOEHHUS. [IapocTepKHEBBIE ymp. 1-3
CTpoeHHe. cnupToB. BonoponHas cBA3b. YMeTh: ONpenensaTh BEIECTBA | MOJIEKYJIBI H30MEPOB

JAHHOTO KJIacca, Ha3bIBaTh UX, | CHUPTOB.

KJIacCU(UIIUPOBATH.
46/2. Xumnueckue XUMHYECKHE CBOMCTBA CITUPTOB. 3HaTh HanboJiee 3HAUUMBbIE Jl.o. Ne 7. § 17
CBOICTBA NpeaeJbHbIX KucnorHo-ocHOBHBIE CBOMCTBA. CIIUPTBHI. «PacTBOopuMOcCTh criupToB | cTp.147-153
O/ITHOATOMHBIX CIIMPTOB. YMeTh: XapaKkTepu3oBaTh C pa3JIMYHBIM YHCIIOM ymp. 8-12

CBOWCTBA CIIUPTOB, OOBSACHATH | ATOMOB YIJIepoJa B BOAE».

3aBUCHUMOCTb CBOMCTB OT

CTPOEHHUS.
47/3. llonydyenue CriocoObl MostydeHus: IpeaebHbIX 3HaTh: IPOMBIIUICHHBIE U § 17
npeaeabHbIX OJTHOATOMHBIX CITUPTOB. J1abopaTOPHBIE CITOCOOBI ctp.153-157

OTHOATOMHBIX CIIMPTOB.

IIOJIYUCHU CIIMPTOB.




48/4. MHOroaToMHbIE Cocra, n3oMepus, HOMEHKJIATYpA. 3HaTh: BaKHEHIINE Jl.o. Ne 8. Koncnekr
CHHPTHI. Baknenmme npencTaBUTEINN. IIPEICTaBUTENN JAHHOTO «PactBOprMOCTH JEKUUU
Oco0eHHOCTH XMMHUYECKUX CBOMCTB. KJlacca, UX MpUMEHEHHE. MHOT'OaTOMHBIX CIIUPTOB B
[Tonyuenue. [Ipumenenue. YMeTh: XxapakTepu30BaTh BOJICY.
XMMHYECKHE CBOMCTBA, JI.o. Ne 9.
CTIOCOOBI TIOTY4EHHUSI. «B3aumonencraue ¢
ruapokcuaoM meau (1)».
49/5. ®enoabl: crpoenne, | ['omonornueckuit psia heHOIOB. 3HaTh: BEUIECTBA JAHHOTO PactBopumocTs dperona | § 18
pusnyeckne u W3oMepust 1 HOMEHKIATYpA. KJ1acca, 0COOEHHOCTH BOJIe, BbITecHeHue deHona | cTp.159-163
XHMHYecKHe CBOHCTBA, ®dusnueckue cBoiictBa. OcoOeHHOCTH CTPOEHMS, BUJIbI H30MEPHUH U u3 (heHonsATa yroabHoM yop. 1.3, 5
noJjiy4yeHHe U NpUMeHeHHe | CTPOCHUS MOJIEKYJbl. B3aumuoe HOMEHKJIaTypy, CIIOCOOBI KHUCJIOTOH. [Toaror
BIIUSTHUE aTOMOB B MoJieKyJe. Peakiuu | monydenus, odnactu JL.o. Ne 10. «Peaxnus ITP Ne 3
ANIEKTPO(DUITBHOTO 3aMEIICHUSI. [IPUMEHEHMUSL. (deHona ¢ XJI0pHIOM
KauectBennsie peakiuu. CriocoOsbl YMeTb: XxapakTepu30oBaTh xenesa (H1».
nonyuenus. [lpumenenue. CTpoeHHe U B3auMHoe BiausiHue | JI.o. Ne 11.
aTOMOB B MOJIEKYIIE. «B3aumopericTBue
pacTBopa (eHoia ¢
OpOMHOI BOAON».
50/6. I'enernyeckasi cBA3b | B3anMOCBA3b MEKY TOMOJIOTHYECKUMH | 3HaTh: CBOMCTBA, CIOCOODI § 17-18
MeKIy KJIaccaMu psAaaMu yriaeBoJ0pOAOB U CIUPTOB. TIOTy4eHHsI CIHPTOB U YB,
yriesoaopoaos u CiupToB MEXaHU3MBI IEPEX0/1a U3
OJIHOI'O KJIacca B Ipyrou,
XUMHUYECKHE CBOICTBA
Ka)KJI0ro KJiacca.
51/7. llpakTnuyeckas Pu3nyecKre 1 XUMHYECKHE CBOMCTBA 3Hate: npasuna T.b. npu Odopmnenu
padora Ne 3 «CnupTthl 1 cnupToB. KauecTBeHHbIE peakiuu Ha MIPOBEACHUU IKCIIEPUMEHTA. € paboThI

denoabn»

CIUPTHI

YMeTb: NpOBOIUTH
JKCIIEPUMEHT COIIACHO
MHCTPYKTUBHOU KapTe.




52/8. Anbaeruabl u [TonsiTre 0 KapOOHUIIBHBIX 3HaTh: KJI1accU(UKALIHNIO, [[TapocTepkHeBBIE § 19
ketonbl. Kinaccupukanms, | coenunenusx. Knaccudukanus. HOMEHKJIaTypy BELIECTB, MOJICIIA MOJIEKYIT cTp.169-172
cTpoeHMe, U30MepHs U N3omepus. Homenknarypa. OCOOCHHOCTHU CTPOCHHSI. aJbJIETH/I0OB U KETOHOB. ymp. 1-3
HOMEHKJIaTypa. ®uznuecKue CBOMCTBA. DJIEKTPOHHOE YMeTb: Ha3bIBaTh BELECTBA, Jl.o. Ne 12. «ITocTpoenue
CTPOEHHE. O0O0BACHATH OCOOEHHOCTH MOJIENIEN MOJIEKYJ
CTPOEHUS MOJIEKYJI. H30MEPHBIX AJBIETUIIOB U
KETOHOBY.
53/9. Xumuueckue Oco0EHHOCTH XUMHUYECKHX CBOWCTB 3HaTh: o0mue u JI.o. Ne 13. «Peakius §19
CBOMCTBA AJIb/IETH/I0B. anbAEeru0B. Pa3nnuus B XUuMUYECKOM cnenuduyeckre CBONCTBA «cepebpsiHOTO 3epKana»y. | crp.173-177
noBeneHun. KauecTBeHHbIE peakllui Ha | ajbJErUJ0B U KETOHOB, JL.o. Ne 14. «Oxkucnenue Yp. 4-6
QJIbJICTUIHYIO TPYIIITY. KaueCTBEHHbBIE pPEaKIUU Ha aNbJIETHIOB TUAPOKCcUIOM | Yp. 7-9
aNbJICTUIHYIO TPYIIITY. meau (1.
YMeTb: XapakTepu3oBaTh
CBOICTBA aJIbJECrUJ0B U
KETOHOB IIPH MIOMOILIU
COOTBETCTBYIOLIUX YPaBHEHHUU
peaKIuu.
54/10. Xumuueckue Oco6eHHOCTH XUMUYECKUX CBOMCTB 3HaTh: CBOMCTBA KETOHOB, § 19
CBOIICTBA KETOHOB KETOHOB. Pa3imuns B XUMHYECKOM KaueCTBEHHbIC PEAKIMU Ha
MTOBE/ICHUU. aNbJIETUIHYIO TPYIIITY.
YMeTb: XapakTepu30oBaTh
CBOMCTBA KETOHOB IIpU
MTOMOIIN COOTBETCTBYIOLIUX
YPAaBHEHUN PEaKIHi.
55/11. Iloay4yenne CriocoOblI nostyyeHust aabIAeru0B U 3HaTh: BELECTBA, LIUPOKO § 19 crp.
KapOOHMJIbHBIX KETOHOB. BaykHelue npencTaBuTeNn UCIIOJIb3YEMBIE B 177-178
COeIMHEHU M. Kjacca. XO3MCTBEHHOU JIESITENBHOCTH,
CIOCOOBI UX MOJIYYEHUS.
56/12. IlpakTuyeckas Pu3nyecKre 1 XUMHYECKHE CBOMCTBA 3Hate: npasuia T.b. npu Odopmnenu
pabora Ne 4 «Adbaerubl | albJETUI0B U KETOHOB. KaueCcTBEHHbIE | IPOBENCHUM 3KCIIEPUMEHTA. € paboThI

U KETOHBD>

pEaKIUK Ha aJIbACTHIbI

YMeTh: NpoBOAUTH
JKCIIEPUMEHT COIIACHO
UHCTPYKTUBHOU Kapre.




57/13. I'eneTnueckas CocTaBiATh ypaBHEHUS § 17-19
CBSI3b MEKIY peaxiui, oTpaskarolme
HU3y4YeHHBIMH KJIACCAMU CBOIICTBA U CITOCOOBI
coeMHEeHHIA. MOJIyYEHUSI U3YUYECHHBIX
KJIACCOB BEILIECTB.
58/14. Pemienue 3a1a4 no 3a1a4u
TePMOXUMHYECKUM
YPABHEHHUSAM.
59/15. O6001IeHNe 3HAHUT 0O06001mmaTes 1 §17-19
no treMe «CnupThbl. CUCTEMAaTHU3UPOBATh CBEICHUS
®enoubl. KapooHnJIbHbBIE 0 CTPOEHUH, CBOICTBAX,
coeIMHEeHUs» NPUMEHEHUU ¥ 3HAYCHUU
KHCJIOPOJICOIEPKALIUX
BEIIECTB.
60/16. KonTpouabHas VYuer v KOHTPOJIb 3HaHUU 110 3HaTh: COCTaB, CTPOEHHUE, § 17-19
padora Ne 3 «Cnuprhl. HM3yYECHHBIM TEMaM: M30Mepus, HOMEHKIIATypa,
®enoubl. KapooHnJIbHBIE XUMHUYECKHE CBOMCTBA
COeIMHEHUS» U3YYEHHBIX KJIACCOB BEILIECTB.
VYMeTh: onpenensaTs Kiacce
BEIIECTB, HAa3bIBATh BEIIECTBA,
XapaKTepU30BaTh CTPOCHHUE.
61/17. Kap6onoBble [TonsiTve 0 KapOOHOBBIX KUCJIOTAaX M MX | 3HATH: CTPOCHHUE, 3HaAKOMCTBO C § 20
KHCJIOThI: knaccupukanus. Ctpoenue, HOMEHKJIaTypy, U30MEPHIO ¢uznueckumu cpoiictBamu | ctp.180-183
KJaccupukanms, HOMEHKJIaTypa 1 U30Mepusi KapOOHOBBIX | KAPOOHOBBIX KUCIIOT. HEKOTOPBIX KapOOHOBBIX
rOMOJIOTMYeCKHUI psij, KHCJIOT. YMeThb: OOBSCHATh B3aUMHOE | KMCJIOT
HOMEHKJIATYypa, H30Mepus BIUsiHUE aTOMOB B Mosiekyne. | JI.o. Ne 15. «Iloctpoenue
U HOMEHKJIaTypa. MojieIe MOJIEeKYI
M30MEPHBIX KapOOHOBBIX
KHCJIOT M CIIOKHBIX
3(hUpoB».
62/18. Xumuueckue OOu11e cBoiicTBa OpraHMYECKUX 3Harb: xumuueckue cpoiicta | JI.o. Ne 16. «CpaBHeHue § 20 ctp.
CBOIICTBA NpeAeabHbIX KapOOHOBBIX M HEOPTaHUYECKUX IIpeEIbHBIX OJJHOOCHOBHBIX CHJIBI YKCYCHOH U coyisiHoi | 184-188

OJHOOCHOBHBIX

KHCIIOT.

KapOOHOBBIX KUCIIOT.

KHCJIOT B pCaKIugXxX C

ymp. 6-10




KapOOHOBBIX KMCJIOT.

YMeTh: XxapakTepu30BaTh
CBOICTBa KUCIIOT, ONPEIEIIATh
XapakTep BIMSHUS aTOMOB B
MOJIEKYJI€ Ha CBOMCTBA
BELIECTBA.

IIUHKOM.

JL.o. Ne 17. «CpaBHeHue
pPacTBOPUMOCTH B BOJIE
KapOOHOBBIX KHCIIOT.
JL.o. Ne 18.
«B3anmMmopencTBue ¢
OKCHJIaMH, OCHOBAaHUSIMH,

amMm(oTepHBIMU
THJPOKCUAAMH, COJIIMUI.

63/19. Xumuveckue XUMUYEeCKHE CBOMCTBA HEMPEEIbHbIX | 3HaTh: 0COOEHHOCTH § 20
CBOICTBA HeMpeAeJbHBIX | KApOOHOBBIX KUCJIOT: CBOMCTBA MO XMMUYECKUX CBOMCTB KOHCIIEKT
0JTHOOCHOBHBIX KapOOKCWJIBHOM IpyIIe U [0 KPaTHOH HenpeeabHbIX KapOOHOBBIX ypoka
KapOOHOBBIX KHCJIOT. CBSI3H. KHCJIOT B CBA3M C UX ymp. 13-16

CTPOCHHUEM.

YMeTh: WILII0CTPUPOBATh

CBOMCTBA KUCIIOT

YPaBHEHUSIMU peaKLuit
64/20. IToayuenne OO6u1me u cienupuIecKue crnocoob! 3HaTh: obume u ITosryueHne ykcycHOM § 20 ctp.
KapOOHOBBIX KHCJIOT. MIOJIy4€HUsl KUCIO0T. BaxHeimne cnenuduyeckre cnocoOsl KHCJIOTHI U3 alerara 190-193PT

MIPEJICTABUTENN KUCIIOT: MypaBbHHAS, TIOJTyYEeHHUST KUCIIOT, HATpHSI. cTp. 79
YKCYCHasi, 0JICMHOBasi, OCH30MHasl. BOKHEHIINX PEACTABUTENICH Taluma

KJ1acca KUCJIOT.
65/21. Caoxubie 3¢upsni: | CTpoeHHe, HOMEHKIIATypa, U30Mepus, 3HaTh: COCTAB, CTPOEHHUE, [ITapocTepkHEBbIE § 21 crp.
CTpOeHMe, HOMEHKJIATypa, | XUMHUYecKue cBoiicTBa. [lonmydyenne HOMEHKJIATypy, CBOMCTBA MOJIeJIN MOJIeKY cioxkHbIX | 196-200
U30MepHusl. CJIO’KHBIX 3(pHpOB. CJIO’KHBIX 3(hHpOB. a¢upos. [lonyuenue VYup. 10-12

VYmers: paboTaTh ¢ MNPUATHO MAXHYIIETO

Pa3IMYHBIMHA UCTOYHUKAMHU CJIOXHOT0 3dupa.
66/22. Cnoxuble 3pupbI: uH(pOpMaLINH. § 21

XHMHYeCKHE CBOICTBA,
noJiyueHue.




67/23. Kupbl: crpoenue, | JXKupbl: UX CTpO€HUE, CBOMCTBA U 3HaTh: COCTaB, CTPOECHHUE, Jl.o. Ne 19. § 21
CBOIiCTBa, MOJIyYeHHe, Ouosiornyeckas poib. HOMEHKJIaTypy, CBOMCTBA «PacTBOpUMOCTBH KUPOB B
OmoJiorn4ecKasi poJib KHUPOB. YMeETh: paboTaTh ¢ BOJIC U OPraHUYECKUX
pasIMYHBIMU UCTOYHUKAMHU pPacTBOPUTEIIAXY.
uHpOpMaLnH.
68/24. Cosin kap6oHoBbIX | [losnyueHue u cBolicTBa coseit 3HaTh: COCTAaB U CBOMCTBA Koncnekr
KHCJI0T. MbLia. KapOOHOBBIX KUCIIOT. MbLiIa. COJIeH, BUBI MbLIA, MEXAHU3M ypoka
JeMCTBUS MOIOLIUX CPEACTB.
VYMeTh: 3aIuChIBaTh
YPaBHEHMsI COOTBETCTBYIOILUX
peaKIuu.
69/25. I'eneTnueckas BrinonHenue ynpaxHeHUN U CXeM 3HaTh: XUMHUYECKHE CBOMCTBA [Toaroroska
CBAI3b MEKIY KJIaccaMu MPEBpaIEHU HAa TEHETUYECKYIO CBS3b | M CIIOCOOBI MOTyYSHHS K IIp.p.
OpraHn4yecKux MEX/1y pa3IMYHbIMU KJIaCCaMU Ka)KJ0ro KJjlacca BEILECTB.
coeMHEeHHIA. OpPraHUYECKUX COEIMHEHUH ydacTueM YMmeTs:
KapOOHOBBIX KUCIIOT U CIIOKHBIX [0Ka3aTh I'€HETHYECKYIO
3¢GUpoB. CBSI3b MEX/Y Pa3IMYHBIMU
KJIacCaMH OpPraHMYeCKUX
COEMHEHUI TTPU TOMOIIN
YPAaBHEHUN PEaKIHM.
70/26. IlpakTuyeckas duznyeckue 1 XMMHUYECKHE CBONCTBA 3uare: npasuwia T.b. npu Odopminenu
padora Ne S5 «Kap6oHoBbIe | KapOOHOBBIX KHCIIOT. IIPOBECHUH IKCIIEPUMEHTA. € paboThl
KHCJIOTHI» VYMeTh: IpOBOANTH
AKCIIEPUMEHT COTJIACHO
MHCTPYKTUBHOM KapTe.
71/27. O6001IeHHe 3HAHUI 0O0600mare u § 20-21

1o Teme:
«Kucsaopoacoaep:xamue
OpraHuYecKue BelecTBa

CHCTEMaTU3UPOBATh CBEIACHUS
0 CTPOCHUH, CBOMCTBAX,
MMPUMCHCHHUHN 1 3HAUYCHUUN
KHUCJIOPOJCOAEPKAIINX
BEILIECTB.




72/28. KonTpoabHas
padora Ne 4 «KKapOoHoBbIe
KHCJIOTBI, CJIOKHbIE
3GuUpbI, KUPBI».

VY4er v KOHTPOJIb 3HAaHHM 1O
M3Y4YCHHBIM TEMaM:

3HaTh: COCTaB, CTPOEHUE,
W30MEPUI0, HOMEHKJIATYPY,
XHMHYECKHE CBOMCTBA
M3YyYEHHBIX KJIACCOB BEILIECTB.
YMeTb: onpenesaTs Kiacce
BEIIIECTB, HA3bIBATh BEIICCTBA.

§ 20-21

Tema 5. «YraeBoabi» (10 yacoB)

73/1. YriaeBoapl: COCTAaB, MoHo-, Au- ¥ oJIMCaxapu/ibl. 3HATB: COCTaB U OOpa31sl yriieBoI0B 1 §22
KiIaccupuramus. [IpencraBuTeny Ka>k0i rPYIIIHL. KJIaCCU(UKALIUIO YTIEBOJIOB. U3JIeHIA U3 HUX. ymp. 5-6
CocraB u kiaccuuKkanus yrieBoI0B. YMeTh: Ha3bIBaTh BEIECTBA,
buonoruueckas poib yriieBoJ0B U UX XapaKTepU30BaTh COCTaB
3HAYEHUE B JKU3HU YEJIOBEKA. YIJIEBOJIOB.
74-75/2-3. CocraB, cTpoeHue, U3oMepusl, 3HaTh: cTpoeHue, nzomeputo, | Jl.o. Ne 20. § 23
Monocaxapuabl. I'ekco3bl. | pu3nveckrne 1 XUMHYECKHE CBOMCTBA CBOICTBa IIIOKO3bI U «O3HaKOMJIEHUE C ymp. 9-11
I'moko3a u ppykTo3a. TIIIOKO3BI U GpYKTO3bl. buonorudeckas | GpyKTo3bI. (bu3MYECKUMHU CBOMCTBAMH
poJIb. YMeTh: XapakTepu30BaTh TIIFOKO3BD».
cBoOMCcTBa ucxons us crpoeHus. | Jl.o. Ne 21.
«B3aumopencTBue ¢
ruapokcuaom meau (11)
TP OOBIYHBIX YCIIOBUSAX H
IIPY HarPEBAHUM.
76/4. Incaxapuasbl. Cocras, cTpoeHUE, U30MEPHS, CBOMCTBA. | 3HATh: CTPOCHUE, M3oMeputo, | Jl.o. Ne 22, Koncnekr
Baskneiimue CBOMCTBA Caxapo3bl. «B3aumopencraue ypOKa B
NpeaCTABUTEH. YMeTh: XapakTepu3oBaTh caxapo3bl C aMMHAYHbBIM TeTpaau

CBOMCTBA UCXOJS U3 CTPOCHUA.

pacTBOpPOM OKCHIA
cepebpar.

JI.o. Ne 23. «KucnoTHEBIH
THIPOITU3 CaXxapo3biy.




77-78/5-6. CocraB, cTpoeHHE, CBOMCTBA. 3HaTh: COCTaB U CTPOEHUE O3HakoMmIIeHUE C § 24
IMonucaxapuabl: kpaxmaa | Haxoxnenue B mpupoJe, KpaxmaJia v LeJUIF0JI03bI. ¢bu3mvIecKkuMu cBoricTBamMu | ymop. 1, 5
U 1eJIJII0J1032. OuoJsiornyeckas posib U IPUMEHEHHE. VYMeThb: XapakTepu30BaTh LEJUTIONO03BI U Kpaxmasa.
CBOMCTBA HCcX0d U3 cTpoeHMs. | HabyxaHue 1emntono3sl u
Kpaxmaiia B BOJI€.
Jl.o. Ne 24. «KauecTBeHHas
peakIus Ha Kpaxmai.
Jl.o. Ne 25. «3HakomcCTBO €
KOJIJIEKLIEH BOJIOKOH».
79/7. llpakTHYecKasn CaoiictBa yrieBoioB. KauecTBeHHbIE 3nath: npasuia T.b. npu Odopmiienn
pa6ora Ne 6 «YriieBoabl» | peaklMy Ha pa3INuHbIe BUIbI IPOBE/ICHUH SKCIIEPUMEHTA. € paboThI
YTJIEBO/IOB. YMeTb: IpOBOIUTH
HKCHEPUMEHT COTJIACHO
WHCTPYKTUBHOM Kapre.
80/8. I'eneTnyeckasi CBsI3b CocTaBiaTh ypaBHEHUS § 22-24
MesK1y KJIaccaMu peakuuii, oTpaXkaromue
OpPraHHYecKMX BellecTB H CBOMCTBA U CIIOCOOBI
yIJ1eBOIaMHu MOJy4EeHHUs] U3YYEHHBIX
KJIACCOB BEILIECTB.
81/9. O600menne 3uanuii | CucreMaTu3upPoOBaTh 3HAHUS 10 O0600mate u § 22-24
Mo TeMe «YTJ1eBOAbI» M3Y4EHHOH TeMe. CHCTEMaTH3UPOBATh CBEICHUS
0 CTPOCHHUH, CBOMCTBAX
82/10. KonTpoabHas VY4eT u KOHTPOJIb 3HAHUH 110 3HaTh: COCTAB, CTPOEHHUE, § 22-24
padora Ne S «YrieBoabl» | M3y4EHHBIM TEMAM. U30MEpHI0, HOMEHKIIATYpY,
XMMUYECKHE CBOMCTBA
U3YyYEHHBIX BUJIOB BEIIECTB.
Tema 6. A3oTconepxaimme opranudeckue coequHeHus (12 yacon)
83/1. AMuHbI: [Tonarue 06 amuHax, kiaccudukanus, 3HaTh: ONpPEIEIICHNE Kilacca, du3nyecKue cBONCTBA § 25 ctp.
KkJaccupuxkanms, HOMEHKJIATypa, U30MepHsl. COCTaB, HOMEHKJIaTypy, BUJIbl | METHJIAMHUHA. 218-220,
u3oMepusi, I'omosoruueckue psijibl MPeebHBIX U | H30MEPHH. JL.o. Ne 26. «Iloctpoenue | 222
TOMOJIOTHYECKHH PAX apoMaTH4YeCKUX aMMHOB. Pusnueckue YMeTh: 3anuchIBaTh MOJEJIEH MOJIEKYJI ymp. Ne 1-3




npeacjabHbIX aMUHOB.

CBOICTBA.

TOMOJIOTUYCCKHUE PAABI
IpCACIIBHBIX U apOMATHYCCKUX
AMHHOB, Ha3bIBATh BCIICCTBA.

HU30MCPHBIX aMUHOB).

84/2. Xumnueckue
CBOWCTBA U CIIOCOODI
NOJIy4eHUs1 aMUHOB

XUMHUYECKHE CBOMCTBA aMUHOB
ITonyyenue aMUHOB.

3Hatb: 001mue U
crienupuIecKre CBONCTBA
AMHMHOB Pa3JIMYHBIX BHJIOB,
obmmue u crieruduueckue
CIIOCOOBI MOJTYYEHHSI AaMHHOB.
YMeTh: XapakTepu30BaTh
CBOMCTBa aMUHOB MCXOJIS U3
UX CTPOEHHS, TIOKa3bIBATh
3aBUCHMOCTB CBOMCTB BEIIECTB
OT UX CTPOCHUSI, 3aIUCHIBATH
YpaBHEHUS PEaKILIMi,
OTPAKAIOIINX MOJTyYCHHE
aMHHOB.

l'openue metniiamuHa.

§ 25
yop. 4, 8

85-86/3-4.
AMMHOKHCJIOTBI:
CTPOEeHHEe, HOMEHKJIATYpa,
u30Mepus, CBOMCTBA U
noJiyyeHue.

CocraB, cTpoeHue, HOMEHKIATypa,
nzoMepusi, pusndeckre u XMMHIECKHe

CBOICTBA, CIOCOOBI OTyUEHUS
aMUHOKHUCIOT. buosornyeckoe
3HAYECHUE.

3HaTh: HOMEHKJIATYpY,
HU30MEPUI0, CBOMCTBA.
YMeTh: Ha3bIBaTh BEILIECTBA,
COCTaBJIATh (OPMYJIBI
M30MEPOB, TOMOJIOTOB,
XapaKTepu30BaTh CBOMCTBA C
ITOMOIIIbI0 YPAaBHEHUI
peakiuii, O0BSCHATD
3aBUCHUMOCTb CBOMCTB OT
CTPOEHMS MOJIEKYJI.

OOHapyxeHue
(YHKITMOHATTFHBIX TPYIII B
AMUHOKHCIIOTaX.
Heitrpanuzanus nenoun
AMUHOKHCIIOTOM.
Heitrpanuzamust KUCIOTHI
AMUHOKHCIIOTOM.

§ 26
cTp. 232
Ne 5-7

87-88/5-6. Beaku:

CTPYKTYpAa,
onoJioruyeckoe 3HaYeHue.

benku: crpykTypa, 6nonoruyeckoe
3HayeHne. CuHTe3 0eTKOB XUMHUYECKHe
cBoiicTBa OenkoB. L[BeTHbIE peakiuu c
ydacTueM OeJIKOB, UX MPAKTHUECKOe

3HA4YCHUC..

3HaTh: COCTaB OENKOBOM
MOJICKYJIbI, MEXaHU3M CUHTE3a,
CTPYKTYpPBI O€TTKOBOM
MOJIEKYJIBI.

YMeTb: paboTath C
Pa3TUYHBIMU HCTOYHUKAMH
nH(pOpMaIINHY, OLIEHUBATh €€ U

PacTBOpeHue u ocaxkaeHue
6enkoB. JleHatypanus
Oenka.

Jl.o. Ne 29.
«KauecTBeHHBIE peaKIINn
Ha OeNKu».

§ 27
cTp.233-238




Tepe1aBarh.

89/7. llpakTHyeckasn XHUMHYECKUE CBOICTBA AMUHOB, 3uarts: npasuia T.b. npu Odopmiienn
paGora Ne 7 «KAMHUHBI. aHWINHA ¥ aMUHOKHCIIOT, OEJIKOB. MIPOBEICHUH SKCIIEPUMEHTA. € paboThI
AMuHOKHUCI0THI. Besikn». | L[BeTHBIC peakiun Ha OENKH. YMeTh: IpOBOAUTH
9KCIIEPUMEHT COTJIaCHO
MHCTPYKTUBHOM KapTe.
90/8. Hyk/1emHOBbBIE Hyxnennoseie kucnors: PHK n JIHK. 3HaTh: CTPOEHUE U CBOMCTBA Mogaenu monekyn JIHK u § 28
KHCJIOTHI. Cocras, cTpoenue, cBoricTBa. CTpOE€HHE | HYKJIEHMHOBBIX KHCIIOT. PHK. Yip. Ne 1-2
HYKJI€oTHA0B. [IpuHnumn YMeTh: XapakTepu3oBaTh
KoMIuieMenTapHoctu B cnupaiu JJHK. | 3aBucumocTs CBOMCTB U
CTpoeHHUs, paboTaTh ¢
HMCTOYHUKAMH WH(OpMALIUN
91/9. llpakTHueckas KauecTBenHble peakiuu Ha BaxHeimue | 3HaTh: npasuia T.b. mpu
padora Ne 8 KJIACChl U3Y4YEHHBIX BEILIECTB. IIPOBEJICHUH 3KCIIEPUMEHTA.
«AnenTunduranus YMeTh: IpOBOAUTH
OpraHnYecKuX BellecTB) JKCIIEPUMEHT IO pacro3HaBa-
HUIO OPraHUYECKUX BEIIECTB.
92/10. I'eneTnyeckas CocraBnATh ypaBHEHUs § 25-28
CBfI3b MEKIY KHCJI0POJ H peaxkuui, oTpaskarome
a30TCcoePKAIUMH CBOMCTBA U CITOCOOBI
OpPraHuYecKuMU MOTYYEHUS U3yUEHHBIX
COeIMHEHUSIMU. KJIACCOB BEILIECTB.
93/11. O606menne 3nanunii | [lonroroBka k KOHTPOJILHOM paboTe O6006mmare u § 25-28
1o TeMe CHUCTEMAaTU3UPOBATH CBEACHUS
«A3oTcoaepiKamue O CTPOEHUH, CBONCTBAX,
opraHuyeckKue MIPUMEHECHUH U 3HAYCHHUH
coeUHEeHHUD) a30TCOJIepKAIINX BEIIECTB.
94/12. KonTpoabHas VYder v KOHTPOJIb 3HAHHI IO § 25-28

padora Ne 6
«A3oTcoaep:xanue
OpraHuvecKue

HU3Y4YCHHBIM TEMaM.




COCAUHECHU S

Tema 7. buosornyeckn akTuBHbIe BenlecTna ( 8

4acoB)

95/1. ®epMeHTHI. [TonsiTue o pepmenHTax Kaxk 3HaTh: MOHATHE (DEPMEHTHI, Jl.o. Ne 30. «CpaBHeHue [Ipe3enTtanu
OMOJIOTUYECKUX KaTaIu3aTopax. UX KJaccu(uKanuio, CKOPOCTH pPa3JIoKEHUs U, YCTHbBIE
Knaccudukanus ¢pepmeHTOB. 3HAYCHHUE. MIEPEKUCH BOJOPO/Ia MO cooOrieHus,
CrnenuduuHoCTh 1EHCTBHUS. neiictBueM (pepMeHTOBY. CXEMBI.
96/2. BuraMuHbI [Tonstue o Butamunax. Knaccudukanus | 3HaTh: MOHATHE BUTAMMHBI, Jl.o. Ne 33 — 35. KOHCIIEKT
BUTaMUHOB. Hopmbl oTpebiaeHus ux kiaccudukanuio, 3HaueHue | «OOHapyx eHue
BUTaMUHOB. [ 'unep- u ButamMuHOB A, C u D».
TUII0ABUTAMUHO3BI.
97/3. I'opMOHBI. [Tonstue o ropmonax. Knaccudukaruss | 3HaTh: TOHATHE TOPMOHBL X | [lmakar ¢ n3o0pakeHreM KOHCTICKT
ropMoHOB. AjipeHanuH. TecTocTepoH. KJIAaCCU(UKALINIO, 3HAYCHHE. CTPYKTYPHBIX (hOpMYIIT
HNucynun. Posnb oTaenpHBIX TOPMOHOB 3CTpaaunona,
JUJI1 HOpMaJIbHOU TECTOCTOPOHA,
KU3ZHEJEATEIbHOCTH aJipeHaNIHa.
opraHusma.
98/4. JlekapcTBa [TonsaTue o nekapctBax. OTAEIbHBIE 3HaTh: CIOCOOBI MPUMEHEHUS KOHCIIEKT
(hapMaKoJOruyecKue rpymniibl JIEKApCTB. | JIEKAPCTB
99/5. llpakTHueckas 3uars: npasuwia T.b. npu
padora Ne 9. JleiictBue MPOBEJAECHUH SKCIIEPUMEHTA.
¢epmenToB Ha VMeTh: NPOBOJANTE
pa3iuYHbIe BellecTBa. KCIIEPUMEHT
100/6. Hrorosas ITpoBepka 3HaHUN y4yaluXcs § 1-28
KOHTPOJIbHasA padora mo
KYPCY OpraHu4ecKoi
XUMUH
101/7. Pemenue 3aga4 Ha 3a/1auu

BbIBOJ (popmyJt
OPraHUYecKHUx coei.

102/8. IloBTOpEHME,
odomueHue







