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Pabouass mporpamma 3JIEKTUBHOIO Kypca «YTIIyOJE€HHOE H3Y4YEHHE OTAEIBHBIX TEM
Kypca OpraHMYeCKOH XHMHH» COCTaBl€Ha ¢ yuyeToM TpeOoBaHuil denepaabHOro
rOCy/IapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa CpeaHero obmero o0pa3oBaHUs
(YyTBEpKIeH mpHUKa3oM MUHHUCTEpCTBa oOpazoBaHusi U Hayku Poccuiickoit ®@enepanmu
Ne 413 or 17.05.2012), B COOTBETCTBMM C OCHOBHOW 0OOpa30BaTEIbHOW MPOrpaMMOil
cpemnero o6miero oOpazoBanus u ydeOHoro twiana ['BOY COIIl Nel4 «llentp
oOpa3zoBaHus» T. 0. CbI3paHb.

PabGouass mporpamma OpHEHTHpOBaHAa Ha WCIOJb30BaHUE YUEOHO-METOIUYECKOTO
koMIuiekTa Xumus. 10 knacc. YrinyOneHHbI ypOBEHb.

Oco00¢ BHUMAaHHUE YNIENSICTCS W3YUYEHUIO aITOPUTMOB PEILICHUS 3a/lady Ha HaXOXKJICHUE
MOJIEKYJISIPHBIX (POPMYJT OPraHUYECKUX BEIIECTB PA3TUYHBIX TOMOJOTHUYECKUX PSJIOB.
VYyamuMcs npeiaratoTcs TECThI sl TPOBEPKH TEOPETHUECKUX 3HAHUW, a TAKXKE HJIS
MOATOTOBKH K 3k3aMeHy B ¢hopme EI'D.

DyHKIUYU 3JIEKTUBHOTO Kypca:

-YCHUJICHHE TIOJITOTOBKH BBIITYCKHUKOB;

-BBIPA0OTKH y IIKOJBHUKOB YMEHHUS peniaTh 3aJayd U MOMCKA OTBETOB Ha CIIOKHBIE
BOIIPOCHI 110 XUMHUH.

DNEeKTUBHBIA KypC paccunTaH Ha 34 gaca.

Heasb kypca:

-Pacuivputh 1 yriiyOuTh 3HAHUS YYaIIUXCS 10 OPraHUYECKOW XUMUH.

3axayu:

-bopMUpOBaTh y ydYallUXCs IEJOCTHOM CHUCTEMbl 3HAaHUM O  Ba)KHEUIIHUX
3aKOHOMEPHOCTAX B OPTaHUYECKON XHMUHU;

-IPUBUTH HABBIKU PELICHUS] HECTAHAAPTHBIX XUMHYECKUX 3a]1a4 MMOBBIIIEHHOTO YPOBHS
TPYIHOCTH.

-IIPOAOIKUTH (POPMUPOBAHUE 3HAHUM YHAIIUXCS TIO OOIIEH 1 HEOPraHUYECKOW XUMUH;
-IIPOAOIKUTH  (POPMUPOBAHUE HA KOHKPETHOM y4yeOHOM Marepuaie YMEHHIA:
CpaBHHMBATh, AHAIM3UPOBATH, COIOCTABIIATh, BBIWICHITh CYIIECTBEHHOE, CBS3HO,
TPaMOTHO ¥ JI0Ka3aTEIbHO M3JIaraTh yU4eOHBIN MaTepua;

-chOopMUPOBATH Y yUaIlIUXCS YHUBEPCATbHBIC YUeOHbIE JCHCTBUS;

-pa3BUTh MO3HABATEIBHBIN MHTEPEC K U3YUCHUIO XUMUU

-IIOMOYb YYaIIuMCs B OCO3HAaHHOM BBIOOpE mpodeccum.

Ilnanupyembie pe3y/ibTaTbl 0CBOCHUS Kypca

B pesynbrare u3yudeHHUsI SJEKTUBHOIO Kypca «YTyOJeHHOe H3ydYeHHe OTHeJIbHBIX
TeM Kypca OPraHu4ecKol XuMHI»

BBINYCKHUK 10 ki1acca HayYuTCs:

Ilouumarthb

SaiicHellue XumMuyeckue HNOHAMUA. XUMUYECKasl CBSI3b, YIJIEPOJHBIA CKEJET,
(GyHKIIMOHAIbHAS TPYIIa, U30MEPUSs, TOMOJIOTHS;



OCHOBHblE MeopuUU XUMUN . CTPOCHUSI OPTAaHUYECKUX COEAUHEHUI;

BaJICHellUe Geulecmea U Mamepuaipl: MypaBbUHasi M YKCYCHasl KHUCIIOTHI; IIEJI0YH,
METaH, dTUJICH, alleTUJICH, OCH30J1, TAHOJ, )KUPBI, MbLIIa, TJIFOKO3a, caxapo3a, Kpaxma,
KJICTYaTKa.

YMeEThb:

Ha3blgamb U3YYCHHBIC  BEIIECTBA IO  «TPUBHAIBHOW» WM  MEXKIyHApPOJIHOU
HOMEHKJIaType;

onpeodeyiams. BAJCHTHOCTh W CTENEHb OKHUCJICHUS XHUMHUYECKHUX JJIEMEHTOB B
OPraHMYECKUX COCAMHEHUAX, TUIl XUMUYECKON CBSA3UM B OPTaHUYECKUX COEAUHEHUSX,
MPUHA/JICKHOCTH BEILIECTB K PA3JIMUHBIM KJIacCaM OPTraHUYECKUX COCIMHEHUN;
Xapakmepu3oeams: OOIIME  XUMHUYECKUE  OCHOBHBIX  KJIACCOB  OPraHUYECKHUX
COCAMHEHUN; CTPOCHUE M XUMHUYECKHE CBOMCTBA U3YYEHHBIX OPTaHUYECKUX
COCJIMHCHMI;

00bACHAMb. 3aBUCUMOCTh CBOWCTB BEHIECTB OT HMX COCTaBa M CTPOCHHS; MPHUPOILY
XUMUYECKOUN CBSI3M B OPraHMYECKUX BEHIECTBAX, 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
PEaKIMK U MOJOKEHUSI XUMUYECKOTO PABHOBECHS OT PA3IMYHBIX (haKTOPOB;
BLINOJIHAMY _ XUMUYECKUU __ IKCHEePUMEHm 110  PACIO3HABAHUIO  BAKHEUIIMX
OpraHNYECKHX BEILIECTB;

nPO80OUmMb CAMOCTOSITEIIbHBIA TTOMCK XMUMHYECKOW HMH(POpMalUd C HUCIMOJIb30BAHUEM
Pa3IMYHBIX UCTOYHUKOB (HAyYHO-TIOMYJISPHBIX U3JJaHUM, KOMIBIOTEPHBIX 0a3 JTaHHBIX,
pecypcoB MHTEpHETa); UCIOIB30BATh KOMIIBIOTEPHBIE TEXHOJOTUM I OOpaOOTKU U
nepeaayu XUMU4IECKol HH(POpMAaIUU U €€ TIPEJCTABIICHHS B Pa3JIMYHbBIX opmax.

B pesynprare wn3ydeHMs OJIJIEKTMBHOIO Kypca BbIMYCKHHK 10 Kiacca cmoxer
HAYYMTHCS: HMCIOJb30BATH NPUHOOpPETEHHbIC 3HAHUSA M YMEHHMSI B NPAKTHYECKOH
AEATEJbHOCTH M NOBCEIHEBHOM KU3HU JIUIA:

- OIIpEJEIEHNs. BO3MOXHOCTH IPOTEKAHUsT XUMHUYECKHUX IPEBPALLECHUM B Pa3IMYHBIX
YCJIOBHUSAX U OLICHKH UX IIOCIIEICTBUN;

- DKOJIOTUYECKHU I'PAMOTHOTI'O ITIOBEICHUS B OKPYKAIOLIEH Cpelie;

- OLICHKM BIIMSHUS XHMHMYECKOI'O 3arpsA3HEHUs] OKPYXKaloLIEW cpeapl Ha OpraHu3M
YeJI0BeKa U IPYTUE )KUBBIE OPraHU3MBI;

-0e3omacHOro OoOpamieHus ¢ TOPIOYMMH W TOKCHYHBIMHU BEIIECTBAMH, J1aOOPATOPHBIM
000pyI0BaHUEM;

JIMYHOCTHBIE, MeTanpPeAMeTHbIE U MPeAMeTHbIe Pe3yJbTAThl OCBOCHUS Y4eOHOTI0
npeamera.

IIpeaMeTHBIMHU pe3yIbTaTaMU OCBOEHHUs BbhIMycKHUKaMmu 10 Kjjacca OCHOBHOM IITKOJIBI
AJIEKTUBHOTO Kypca SIBIIKOTCS:

1. B mo3naBarensHO# cdepe: - 7aBaTh ONpEeICHUs N3YUYEHHBIX MOHATUN; - HA0TI0aTh
Y ONKCHIBATH JEMOHCTPALMOHHBIE U CAMOCTOATEIBHO MPOBEACHHBIE IKCIEPUMEHTHI, a
TAKK€ XUMHAYECKHUE PEAKIMH, TPOTEKAIOIINE B IPUPOAE, UCHOJIb3YS JJIsl 3TOT0 PYCCKUM
A3bIK U A3bIK XMMHU; - OMMCHIBATh U PA3IM4YaTh NU3yYEHHBIEC KJIACCHI HEOPTAHUYECKUX U
OPraHUYECKUX COCIUHEHUH, MPOCTHIE U CIOKHBIE BEIIECTBA, XUMHYECKUE PEAKLIUH; -
KiIaccu(uIMpoBaTh MU3y4YeHHbIE OOBEKTHl M SIBJICHHS; - JedaThb BbIBOABI U



YMO3AaKJIIOUEeHHUsI U3 HAOJMIOJEHUN, W3YYEHHBIX XHMHUYECKHX 3aKOHOMEPHOCTEH,
IIPOTHO3UPOBATh CBOMCTBA HEM3YUYECHHBIX BEILECTB MO AaHAJIOTMH CO CBOMCTBaAMU
U3YYEHHBIX; - CTPYKTYPHUPOBATh M3YYEHHBIM MaTepHal U XUMUYECKYI0 HHGOPMAIIHIO,
MOJIYYEHHYIO U3 APYTHX UCTOYHUKOB; - MOJIETTUPOBATH CTPOCHUE AaTOMOB AJIEMEHTOB.

2. B 11leHHOCTHO-OpUEHTAIlMOHHON cdepe: - aHATU3UPOBATh U OLIEHUBATh MOCIEACTBUS
JUIsL OKpY’Karomiel cpeabl ObBITOBOM M MPOU3BOJCTBEHHOW JNESTEILHOCTH YEJIOBEKA,
CBSI3aHHOM C mepepaboTKON BEIECTB.

3. B pynoBoii cdepe: - MpOBOAUTh XUMUYECKHANA IKCTICPUMEHT.

4. B cdepe 6€30MacHOCTH KU3HEACATEILHOCTU: - OKa3bIBaTh MEPBYIO MOMOIIb MPHU
OTPABJICHUAX, OKOTAX M JIPYTrUX TPAaBMaxX, CBA3AHHBIX C BEIIECTBAMHU M JJaOOPATOPHBIM
000pyI0BaHUEM.

MeTanpeaMeTHBIMH pe3yJibTaTaMU OCBOCHUS BhIMyCKHUKaMu 10 Kiacca SBISIIOTCS: —
UCIIOJIb30BAaHUE YMEHUW M HABBIKOB PA3JIMYHBIX BUJIOB [MO3HABATEIILHON JI€ATEIbHOCTH,
MPUMEHEHUE OCHOBHBIX METOJOB TMO3HAHUA (CUCTEMHO-UH(POPMAIIMOHHBIN aHaIu3,
MOJICIMPOBAHUE) JJIsI U3YUYEHUS PA3IMYHBIX CTOPOH OKpPYXKAIollel NeHCTBUTEIHLHOCTH;
— UCIOJIb30BaHUE OCHOBHBIX MHTEIICKTYAIbHBIX ONepanuii: GopMyIupoBaHUE TUIIOTES,
aHaJIM3 U CUHTE3, CpaBHEHHE, 0OOOIICHHE, CUCTEMAaTU3allus, BBIABICHHE MPUYUHHO-
CJIEICTBEHHBIX CBS3€il, TOMCK aHAJIOrOB; — YMEHUE T'€HEPUPOBATh UJEU U ONPEICTAThH
CpencTBa, HEOOXOAUMBIE I UX pean3allid; YMEHUE ONpENeNsiTh LETd U 3aJlayu
JeSTeIbHOCTH, BEIOMPATh CPENICTBA PeaIU3alluy 1€ U MMPUMEHATh UX Ha MIPAKTUKE; —
WCIIOJIb30BaHUE PA3JIMYHBIX UICTOUHUKOB JISl TTOJTYYEHUS] XUMUYECKON HH(pOopMaIinu.
JIMYHOCTHBIMHU pe3ylbTaTaMU OCBOEHHUsI BbITyckHHKaMu 10 kjacca cpemaHeil MIKObI
3JIEKTUBHOIO Kypca SABISIIOTCA: 1) B LIEHHOCTHO-OPUEHTALMOHHOW cepe — YyBCTBO
TOPJOCTH 3a POCCHMCKYI0 XHMHUYECKYI) HayKy, T'yMaHu3M, OTHOILIEHHE K TpPYAIY,
1EJIeyCTPEMIICHHOCTh; 2) B TPYJOBOM c(epe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY
JajapHeWIe o0pa3oBaTebHOM TpaeKkTOpuu;3) B TMO3HABATEIbLHON (KOTHUTHMBHOM,
WHTEJUICKTYalbHOM) cepe — yMeHHWe YyNpaBiATh CBOEW MO3HABATEILHOMN
NEATEIBHOCTBIO.

Conepskanue 3J1eKTUBHOTO Kypca 10 kiace

BBenenue (24)

[Ipeamer opranmdeckol Xxumuu. OCOOEHHOCTH CTPOEHHUS U CBOMCTB OpPraHUYECKUX
COEIMHEHMI. 3HaUY€HUE U POJIb OPTAHMYECKOW XUMHUH B CUCTEME €CTECTBEHHBIX HAayK U
B JKHU3HHU OOIIECTBA.

[IpeAnocbUIKM CO3/aHUsl TEOPUM CTPOEHUS: TEOpHUsl PAJAMKAIOB W TEOPHUS THIIOB,
pabotsl A. Kekyne, 3. ®panknanna u A. M. BytinepoBa. OCHOBHBIE MOJ0XKEHUS TEOPUU
CTpOEHHsI OpraHuueckux coeguHeHuid A. M. bytiepoBa. XuMHuUecKoe CTpOEHUE U
CBOICTBa OpraHUYECKHUX BEUIECTB. M30MEpHsI Ha MpUMepe H-OyTaHa U u300yTaHa.
DOnexkTpoHHOE O00JaK0 u OpouTab, WX (QOPMBI. ODJIEKTPOHHBIE U JJICKTPOHHO-
rpadguueckue popMyIibl aTomMa yriepoja B HOpMaJbHOM U BO30YKICHHOM COCTOSIHUSX.
KoBasieHTHass XUMH4YECKas CBSI3b U €€ Pa3HOBUIHOCTH. [IepBO€ BaJIEGHTHOE COCTOSIHUE -
sp3-rudpuau3anys - Ha OPUMEpPE MOJEKYJbl METaHa W JpYrux ajkaHoB. Bropoe
BaJICHTHOE COCTOSIHHE - Sp2-TMOpUIU3alusl - Ha MpUMepe MOJIEKYJbl 3TUjIeHa. TpeTbe



BaJICHTHOC COCTOAHHEC - Sp-FI/I6pI/II[I/IBaHI/I$I - Ha HIpuMEpC MOJICKYJIbI alCTUIICHA.
FCOMCTpI/IH MOJICKYJ PaCCMOTPCHHLIX BCIICCTB U XaPAKTCPUCTUKA BHIOB KOBAJICHTHOM
CBs3HM B HUX.

Yraesomopoasbi (11 1)

[TonsiTue 00 yriaeBoaopoiax.
[IpupoAHBIEUCTOYHHUKUYTIEBOJOpO A0 B. HepTh 1 ee npomblniieHHas
nepepadboTka.

@pakIMOHHAS MEPETOHKA, TEPMUYECKUN U KaTaTUTUYECKUN KpeKUHT. [Ipupoaubli ras,
€ro COCTaB M IIPAKTUYECKOe wucrnonp3oBanue. Kamenneni yrons. KokcoBanue
KameHHoro ymusi. lIpoucxoxneHune NpPUPOAHBIX HCTOYHUKOB — YIJIIEBOJOPOJIOB.
Pudopmunr, ankunmpoBaHue u apoMaTH3alus HEPTEMPOAYKTOB. DKOJIOTHMUYECKUE
aCIEKThI 100bIYH, NEPEPA0OTKH U UCTIOIB30BAHUS MOJIE3HBIX UCKOMAEMBbIX.

A 1 x a H bl. ['oMonoruueckuii psan u odmas popmysna aikaHoB. CTpOCHHUE MOJIEKYJIbI
METaHa W JApyrux ajnkaHoB. M3omepuss ankaHoB. HomeHkiarypa TpuBHaiIbHas,
paunoHanbHas u HIOITAK. PanuonanbHas HOMEHKJIATypa Kak MpPEANIeCTBEHHUK
HomeHknatypel UIOITAK. Ilpuniuunel o0pa3oBaHUst Ha3BaHWM  OPTraHUYECKUX
coequHeHuid no HMIOITAK: 3amenieHus, poAoHAYallbHOW CTPYKTYpPBI, CTapIIMHCTBA
XapaKTepPUCTUUECKHUX TpyII (andaBUTHBINA MOPsA0K). Dusnveckne cBOWCTBA aJIKaHOB.
Ankanel B mipupojie. [IpoMbIIIeHHBIE CMOCOOBI TMOJYYEHHUS: KPEKUHI aJKaHOB,
dbpakimonHas neperonka Hetu. JlabopaTopHbie CrIOCOOBI MOTYYEHHS aJTKAHOB: CUHTE3
Bropna, aexapOokcmiMpoBaHuE coOJed KapOOHOBBIX KHUCIOT, TUAPOIU3 KapOuia
amomMuHusa. Peaknuu 3amemieHus. l'opeHHe ankaHOB B Pa3IUYHBIX YCIOBHUSX.
Tepmuueckoe pasnokeHue ankaHoB. M3omepusanus ankaHoB. IIpuMeHeHHE ankaHOB.
MexaHn3M peakiuu pauKaJbHOIO 3aMEILEHHUS], €TO CTAIUN.

A 1 x ¢ H bl. ['oMosorudeckuii psan u oo6mas popmysna aatkeHoB. CTpoeHHUE MOJIEKYJIbI
ATUJIEHA W JPYTUX alKeHOB. M30Mepusi allkeHOB: CTPYKTYpHAasi M IMPOCTPAHCTBEHHAs.
Homenknatypa wu Qusmdeckue cBoWcTBa ajakeHOB. [loiydeHHe ATHUICHOBBIX
YIJI€BOJOPOAOB U3 AIKAHOB, TaJIOT€HAJIKAHOB U cHUPTOB. lloHsATHE 00 MHIYKTUBHOM
(+I) »ddexTte Ha npUMepe MOJIEKYJIbl TpoOMeHa. Peakiuu MNPUCOSTUHECHUS
(rammoreHupoBaHue, TUAPOTaJIOT€HUPOBAHKE, TUApaTalus, TUJIpupoBaHue). Peakuuu
OKHUCJIEHUS U MOJUMEPHU3aLliN aJKEeHOB. I[puMeHeHue alkeHOB Ha OCHOBE UX CBOWCTB.
MexaHu3Mm peakuuud 3IEKTPOQUIBHOIO MPHUCOSAMHEHHUS K ankeHaMm. OKucieHue
AJIKEHOB B «MSTKHUX» U «GKECTKHUX» YCIIOBHSIX.

A 1 Kk u H bl. ['oMonoruueckuit psin ankuHoB. OOmas ¢popmyna. CTpoeHUE MOJIEKYJIbI
aueTuJIeHa W APYrux ainkuHoB. M3omepus ankumHOB. HomeHkaTypa aneTwieHOBBIX
yraeBofopoaoB. IloiydeHwe ajgkWHOB: METAHOBBIM W KapOWAHBIA  CIOCOOBI.
PuU3UYECKUEe CBOWCTBA AaJKUHOB. Peakuuum MNPUCOEIUHEHUS: TaJOT€HUPOBAHUE,
TUApOTaIOTeHUpoBanue,  ruaparauus  (peakuus  KydepoBa),  ruapupoBaHUE.
Tpumepuzanus atieruneHa B 0enzoin. [Ipumenenre ankuHoB. OKHUCIEHUE aTKUHOB.

A nxanwueH bl O6mas gopmyna ankagueHoB. Ctpoenue momiekyn. Mzomepus u
HOMEHKJIATypa AIKaanueHOB. Ouznueckue cBOMCTBAa. B3anMHOE pacoioxKEHUE CBSI3EN B
MOJIEKYJIaX  QJIKaJUEHOB:  KyMYJUPOBAaHHOE,  CONPSDKEHHOE,  W30JIMPOBAHHOE.
OCOOEHHOCTH CTPOEHHUSI COMPSDKEHHBIX alKaJueHOB, UX TMOJIy4deHHe. AHalorus B
XUMHUYECKUX CBOMCTBaX ajKEHOB W ankagueHoB. Ilommmepusanus aiakagueHOB.



HatypanbHblii U cuHTeTHUECKUN Kayuyku. Bynkanuzamus kayayka. Pesuna. Padotsr C.
B. Jlebenera. OcoOEHHOCTH peakluii MPUCOEANHEHUS K aKaJueHaM C CONMPSKEHHBIMU
CBSI3MU.

[l k10ankaH bl. [loHATHE O IUKIIOAIKAHAX U UX CBOMCTBax. [ OMOJIOrHYeCKUU psijg
u obmas dopMmyna NHHUKIOATKAHOB. M30Mepus IUKIOANIKAHOB (MO «YIJIEPOJTHOMY
CKeJIeTy», IIMC-, TpaHC-, MEXKJaccoBas). XUMHUYECKHE CBONCTBA IUKIOAIKAHOB:
rOpeHue, pa3iokKEHUE, paguKallbHOE 3aMellleHue, mzoMmepuzanus. OcoOble CBOWMCTBA
[UKJIONPOIaHa, IUKIO0yTaHa.

A p e v b bensom kak mpeactaButenb apeHoB. CTpoeHHWE MOJEKYJBI OCEH30JIA.
Conpsbxkenue cBs- 3eil. M3oMepusi 1 HOMEHKIIaTypa apeHoOB, UX MojydeHue. ['oMmomnoru
Oenzona. BiusHue 60k0BOIl 1eTH Ha 3JIEKTPOHHYIO TUIOTHOCTH COMPSIKEHHOTO 00JIaKa B
MOJIEKYJIaX TOMOJIOTOB O€H30J1a Ha TIPUMEpe TOIyoa. XUMUYECKHUE CBOMCTBA OCH307Ia.
Peakuuu 3amenieHuss ¢ y4yacTheM O€H30ja: TallOTeHUPOBaHWE, HUTPOBAaHUE W
ankuinpoBanue. [Ipumenenne 6eH301a U ero roMoJIoToB. PagukaabHOE XJIOPUPOBAHUE
OeH3osia. MexaHu3M U YCJIOBHUSI MPOBEIACHUS PEAKIMH PAJAUKATBHOTO XJIOPUPOBAHUS
oenzona.  Karanutudeckoe  ruapupoBaHue — OeH3zona.  MexaHu3M — peakiui
NMEKTPOPUILHOTO 3aMEIEHUs: TaJOTeHUPOBAHUS M HUTPOBaHUS OEH30Ja U €ro
romosioroB. CpaBHEHHE PEAKIIMOHHOW CIOCOOHOCTH O€H30J1a U TOJIyoJia B PEAKIUAX
3amemieHus. OpueHtupyromiee aeiicteue rpynnsl aromoB CH3+ B peaknmsx
3amenieHus ¢ yyactueM toiyona. Opuenrtantsl | u Il pona B peakuusax 3aMelieHus €
ydqacTueM apeHoB. Peakinu OOKOBBIX LIETICH aIKUIOEH30JI0B.

Pacuetnrie 3amaun. 1. HaxoxnaeHue MONEKyISIpHON (QOPMYJIbI OPraHUYECKOTrO
coeuHEHUs 1Mo Macce (00bemMy) MPOAYKTOB cropanus. 2. HaxoxaeHre MoJIeKyJIsIpHOM
dbopMyIibl BElIECTBA MO €r0 OTHOCUTEIIBHOM MJIOTHOCTH U MAacCOBOM J0JI€ JIEMEHTOB B
coeauHeHusix. 3. KoMOMHMpOBaHHBIC 3a]aUH.

Kucaopoacoaep:xkamue coenmnenus (15 1)

CnupTtsl ¥ (peHOJIbI

C o up 1 bl. CoctaB u kinaccudukamnus cnupTtoB. M3omepus cnupToB (MOJTI0XKEHHE
TMJIPOKCUJIBHBIX TPYII, MEXKJIAccoBas, «YyrJIepoAHOro ckenera»). Ddusmueckue
CBOWCTBAa CIHPTOB, HUX IMOJy4YeHHE. MexKMONeKylnsipHas BOJOPOJHAS  CBS3b.
OCcoOEHHOCTH 3JEKTPOHHOTO CTPOEHHUS MOJIEKYJ CIHUPTOB. XUMHUYECKUE CBOMCTBA
CIUPTOB, OOYCJIOBJIICHHbIE HAJIMYMEM B MOJIEKYJIaX TUJIPOKCHIBHBIX TPYIIM:
o0pa3oBaHMe  aJKOTOJIATOB,  B3aWMOJECHCTBHE C  rajore-  HOBOAOPOJAMH,
MEXMOJIEKYJISIpHAsE M BHYTPUMOJICKYJISIpHAs AeTUapaTalys, dSTepUPUKALIMS, OKUCICHUE
U JeruapupoBaHue crnupToB. OCOOEHHOCTH CBOMCTB MHOTIOATOMHBIX —CIIMPTOB.
KauecTBeHHass peakuuss Ha MHOTOATOMHBIE CHUPTHL. BakHeWline npencTaBUTENN
CIIUPTOB.

® e H 0 1 b1. DeHo, ero (pu3NYECKue CBOMCTBA U MOJyYeHHEe. XUMUYECKHE CBOMCTBA
denoma kak QyHKIMs ero ctpoeHus. KuciotHsie cBoiicTBa. BzanmHoe BIusiHEE aTOMOB
U TPYNI B MOJIEKYJIaX OpraHMYeCKHX BELECTB Ha mpumepe denoina. [lonmukonaencanus
denoma ¢ dopmanpaerugoM. Kmaccudukamms ¢eromoB. CpaBHEHHE KHUCIOTHBIX
CBOWMCTB  BEIIECTB, COJAEPXKAIIMX THUAPOKCHUIIBHYIO TIpPyHIy: BOABL, OAHO- W
MHOTOAQTOMHBIX CIHPTOB. ONEKTpOoPUIbHOE 3aMelieHue B OEH30JbHOM  KOJBIIE.
[IpumeHeHue npor3BOAHBIX PEeHoa.



Aabaeruabl. KeToHBI .

CrpoeHre MOJIEKYJl albJIETUJIOB M KETOHOB, HMX H30MEpUsS M HOMEHKIATYpa.
OcoOeHHOCTH ~ CTpOCHHMS  KapOOHWIbHOW  rpynmbl.  Du3MUeckue  CBOWCTBA
dbopmainbaeruaa u ero romojaoroB. OTenbHbIe MPEACTABUTENH albJACTUIOB U KETOHOB.
XUMHUYECKHE CBOMCTBA albJIETHI0B, OOYCIIOBJICHHbIE HAJIWYUEM B  MOJIEKYJIe
KapOOHUWJIBHOM TPYMIbl aTOMOB (TUIPUPOBAHKE, OKUCICHIUE aMMHAYHBIMU PAacTBOPaMu
okcuga cepebpa u ruapokcuna meau (II)). KauecTBeHHble peakiuu Ha ajbJIETHIbI.
Peakuust monukonaencauuu Qgopmanbaeruna ¢ ¢peHosom. OCOOEHHOCTH CTPOEHUS U
XUMHUYECKUX CBOMCTB KeTOHOB. HykneodunpHoe mnpucoenuHeHuEe K KapOOHHIBHBIM
coenuHeHusM. [lpucoenunenue uaHoBOAOpoaa U TUApoCcyIbduTa HaTpus. B3aumuoe
BJIMSIHAE aTOMOB B MOJIEKYJIax. ['aJoreHupoBaHue ajlbJIErUA0B U KETOHOB M0 HOHHOMY
MexaHu3My Ha cBeTy. KauecTBeHHas: peakuys Ha METUIIKETOHBI.

Kap0oHoBbI€ KHCI0TBI, CJI0KHbIE IQUPHI U JKUPDI.

KapO6boHnoBb €eKkuciaoTbl. CTpoeHHe MOJEKyl KapOOHOBBIX KUCIOT U
KapOokcuiabHOM rpymnmbl. Kiaccudukanuss ¥ HOMEHKJIATypa KapOOHOBBIX KHCIOT.
duznyeckre CBOMCTBA KapOOHOBBIX KUCJIOT M MX 3aBUCUMOCTH OT CTPOCHHS MOJIEKYI.
KapOoHoBbIe KHCTIOTHI B IIpupojie. buonornyeckas posip KapOOHOBBIX KUCIOT. OOmmne
CBOMCTBAa HEOPTaHMYECKUX M OPraHUYECKUX KHUCIOT (B3aMMOJICHCTBHE C MeETallJIaMH,
OKCHJIJaMU METaJUIOB, OCHOBAHUSIMU, COJISIMH). BiusiHUE yrieBogOpOIHOTO pajuKaia Ha
CHUJIy KapOOHOBOW KHUCIOTHL. Peakums sTepudukanuy, YCIOBUS €€ MPOBEACHHUS.
XVWMHYECKHE CBOMCTBA HENpPENENbHbIX KapOOHOBBIX KHCIOT, OOYCJIOBIICHHbBIE
HaJIMYUEM CBSI3M B MoOJIeKylsie. Peakuuu 31eKTpOoQUIBHOTO 3aMELIEHUs C Y4acTHEM
OEH30ITHOI KUCIIOTHI.

Cnox HBbIed } up bl. CTpoeHue ciaoxkHbIX 3pupoB. M3oMepusi cioxHbIX 3PUPOB
(«yTnepoHOTO CKeJeTa» U MeXKKiaccoBas). HomeHknaTypa CHOXHBIX 3(UPOB.
OO6paTuMOCTh peakiuu HTepuduKaluu, TUIPOJU3 CIOXKHBIX 3¢upoB. PaBHOBecue
peakiuu 3TepuduKaIuy + ruapoin3a; GakTopbl, BIUSIONIUE HA HETO.

K u p b1. Kupsl - crnoxsabie 3Gupbl TIUlEpruHa U KapOOHOBBIX KHUCIOT. CocTaB u
cTpoeHue xxupoB. Homenknarypa u kinaccudukamus xxupos. Macna. XKupsl B ipupo/ie.
CpoiictBa xupoB. OMBUICHHE KHUPOB, TojydeHHe Mbuia. OOBSICHEHHE MOIOIIUX
CBOMCTB MbLIa.

['unpupoBanue xuakux >xkupoB. Mapraput. [loustue o CMC. OObscHEHHE MOIOIIUX
cBoiictB Mbuta 1 CMC (B cpaBHEHUN).

YrieBoabl.

MoHo-, nu- u nosmcaxapuasl. [IpeacTaBurenu Kaxaou rpymnbsl. buonornyeckas posib
YTJIEBOJIOB.

MoHoOCcaxapu bl ['moko3a, ee pusznyeckue cBoiicTBa. CTpoeHUE MOJEKYJIBI.
PaBHOBecHsi B pacTBOpE TJIFOKO3bl. 3aBUCHUMOCTh XMMHUYECKHUX CBOMCTB TJIFOKO3bI OT
CTpOeHHUs MoJieKyJbl. B3aumoneiictBue ¢ rugpokcuaoM meau (II) mpu komHaTHOM
TEMIIepaType W HarpeBaHud, OHTepUPUKANUL, PEAKIU «CePeOPSHOTO 3epKajay,
ruapupoBanue. Peakuun OpoKeHUsT TJIOKO3BI: CIIUPTOBOIO, MOJOYHOKHUCIIOTO.
@pyKTO3a KaK HU30MEp IIOKO3bl. CpaBHEHHE CTPOEHUS MOJEKYJT M XUMHYECKHUX
CBOMCTB TJIFOKO3bI U (PPYKTO3HI.



O mw ¢ a x a p u n b. CrpoeHne nucaxapunoB. BoccranaBnuBaromue u
HEBOCCTaHaBIMBaKOIMe aucaxapuapl. Caxaposa, JaKkTo3a, MajlbT03da, UX CTPOCHHE U
Ouonoruueckas poib. ['uaponus gucaxapuios.

[Tonwucaxapuas. Kpaxman u nemnoiosa (cpaBHUTENIbHAs XapaKTEPUCTHKA:
CTpPOCHHE CBOWCTBA, OHOJOrMueckass posib). OU3NUYECKUE CBOMCTBA IMOIMCAXAPUIOB.
XUMUYECKUE CBOMCTBa mojucaxapuioB. 'maponn3 mnonucaxapuao. KauecTBeHHas
peakuuss Ha KpaxMman. Ilpumenenue mnonucaxapuioB. [loHsTHe 00 HCKYCCTBEHHBIX
BOJIOKHaX. B3amMopeicTBUE NEIIOIO3bl C HEOPraHUYECKUMU UM KapOOHOBBIMU
KHCJIOTaMU - 00pa30BaHUE CIIOKHBIX I(UPOB.

A3oTcoaep:xaluye oprannyeckue coefuHenus (6 4)

A M u H bI. CocTaB u cTpoeHue aMuHoB. Knaccudukaims, nzoMepus U HOMEHKJIaTypa
aMuHOB. Anudatudyeckue amMuHbl. AHwiMH. [logyueHue aMHHOB: aNKWJIMPOBAHUE
aMMUaKka, BOCCTAHOBJICHHE HUTPOCOCAMHEHUHN (peakuuss 3uHHUHA). DuU3NUYecKue
CBOMCTBAa aMHMHOB. XUMHMYECKHE CBOMCTBA AMHMHOB: B3aWMOJECUCTBUE C BOJOM U
KUCJIOTaMHU. ['OMOJIOTMYECKHII psAl  apOMaTUYECKUMX aMHUHOB. AJIKWIMPOBAHUE U
alMJIMpPOBAaHUE aMUHOB. B3anMHOE BIMSIHUE aTOMOB B MOJIEKYJaX Ha MpUMEpeE
amMMuaka, anmudaTuyecKux U apoMaTUYeCKUX aMUHOB. [IpuMeHeHne aMuHOB.
AMUHOKUCITOTH 106 e aku CocraB U CTpOEHUE MOJEKY]T aMUHOKHCIIOT.
N30oMeprsi aMUHOKUCIIOT. IBOMCTBEHHOCTh KMCJIOTHO-OCHOBHBIX CBOMCTB AMHUHOKHUCIJIOT
M €€ MPUYMHBL. B3anMoneicTBME aMHUHOKHUCIOT C OCHOBAaHMSIMH. B3anmoneincrBue
aMUHOKHUCJIOT € KHUCJOTamMHu, oOpa3oBaHue CJHOXHBIX 3¢upoB. OOpazoBaHue
BHYTPUMOJIEKYJISIPHBIX coJiei (OumonsipHoro uoHa). Peakuusi MNOJMKOHAEHCAIIUU
aMUHOKUCIOT. CUHTETHUECKHE BOJIOKHA (KAlpOH, SHAHT).

u 1p.). buonorudeckast poiab aMUHOKUCIOT. [I[puMeHeHe aMUHOKHUCIIOT.

benku kak npupoaubsie 6nonoaumepsl. [lenTunnas rpynmna aToMOB U MENTHIHAS CBA3b.
[lentu np1.  benku. IlepBuunas, BTOpWUYHAs, TPETUYHAS CTPYKTYpPhl OEIKOB.
XUMHUYECKHE CBOWCTBA OEIKOB: TOpPEHHWE, JEHATypalus, THAPOJIU3, KaueCTBEHHbBIC
(uBeTHBIC) peakiuu.. YeTBepTUUHAs CTPYKTypa OCJIKOB Kak arperanus OCIKOBBIX U
HEOEJIKOBBIX MOJIEKYJ.

HykxneunoBbiekucoTsl. OOnumiil nmaan cTpoeHus: HykJIeoTua0B. [lorstue o
MUPUMHUJIMHOBBIX M IMYPUHOBBIX OCHOBaHUsIX. llepBuUuHasi, BTOpUYHAsi U TpPETUUHAs
ctpykTypsl Mosekyabl JIHK. buonornueckas pons JIHK u PHK.

TemaTnuyeckoe INTAHUPOBAHUE

Howmep Paznen KomnmuecTBo 4acos,

paszena OTBOJUMBIX Ha
M3y4YEHUE pa3ziena
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2. YTriaeBogoposI. 11
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