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Pa6ouas nporpamma no xumuu B 10 kiacce no Kypey

«Opranuyeckasi XuMus, NPOPUIbHBIA YPOBECHbY»

[Tporpamma no xumuu ais 10-11 kiraccoB o011e00pa3oBaTEIbHBIX YUPEIKICHUN SBIISICTCS
JIOTUYECKUM NPOJODKEHHEM aBTOPCKOINO Kypca Jjiasi OCHOBHOM mikosbl. Iloaromy oHa
pa3paboTana ¢ omopoil Ha Kypc xumuu 8-9 kiaccoB. Pe3ympTaToM 3TOro SBUJIOCH TO, YTO
HEKOTOpbIE, NPEUMYIIECTBEHHO TEOPETUYECKHME TEMbl Kypca XUMHHM OCHOBHOM ILIKOJIBI
paccMaTpUBAIOTCS CHOBA, HO Y€ Ha 0ojiee BHICOKOM, PACIIMPEHHOM U YTiyOJEHHOM YPOBHE.
ABTOp JIeJIaeT 3TO OCO3HAHHO C IENbI0 (POPMHUPOBAHUS LIETOCTHON XMMUYECKONH KapTHHBI MUpPa
U Jis obecriedeHusl MPEeeMCTBEHHOCTH MEKIy OCHOBHOW M cTapiieil cTymeHsMH OO0ydeHHs B
0011e00pa30BaTEIbHBIX YUPEKACHUSX.

Kypc dyeTtko menuTcs Ha JBE 4aCTU COOTBETCTBEHHO rojaM oOydeHus: opranuudeckyro (10
kiacc) u oburyro xumuio (11 kmacc). Oprannueckas xumusi paccMmarpuBaercs B 10 kiacce u
CTPOUTCSI C YYE€TOM 3HAHUW, MOJYYEHHBIX ydyalluMUCAd B OCHOBHOHM mikone. Iloatomy ee
W3y4YCHUE HAUYMHACTCA C TOBTOPEHUS BAXKHEUIIMUX TOHATUA OPraHUYECKOW XUMUH,
PacCMOTPEHHBIX B OCHOBHOM IIIKOJIE.

[Tocne nmoBTOpeHUsT BaKHEMIINX MOHATUH paccMaTpUBAETCs CTPOCHME U KilacCH(UKalus
OpPraHNYECKHUX COEIMHEHUN, TEOPETUYECKYI0 OCHOBY KOTOPOM COCTAaBIISIET COBPEMEHHAs TEOPUs
XUMHYECKOIO CTPOEHHUS C HEKOTOPHIMHU 3JIEMEHTaMH 3JIEKTPOHHON TEOPUH U CTEPEOXHMHHU.
JloruueckuM NpoaoJKEHUEM BeAyIIel UIEH O B3aUMOCBS3U (COCTaB — CTPOEHUE — CBOMCTBA)
BEUIECTB SABIAETCS TeMa «XMMHYECKHE PEaKLMM B OPraHUYECKOH XHMHUW», KOTOpas 3HAKOMUT
yyalumxcs C KilacCHU(pUKaluued peakuuidl B OpPraHMYECKOM XMMHMM M JaeT MPEICTABICHUE O
HEKOTOPBIX MEXAHU3MAaX UX IIPOTEKAHUS.

[TomydeHHBIE B TIEPBBIX TeMaX TEOPETHYECKUE 3HAHUS YUAILIUXCS 3aT€M 3aKpEIUIIIOTCS U
pa3BUBalOTCs Ha 00raToM (paKTUYECKOM MaTepHalie XMMHUH KJIacCOB OPTraHHMUECKUX COCTUHEHUH,
KOTOpBIE pacCMaTpUBAIOTCA B MOPSAAKE YCIOKHEHUs OT Oosiee MpocThIX (YrJIeBOJOPOJIOB) 10
Haubosee CIOXKHBIX (OmomonumepoB). Takoe TMOCTpoeHHE Kypca TMO3BOJSIET YCUIUTh
JIeTyKTUBHBIN TTOIXO0/1 K M3YUCHUIO OPTaHUYECKON XUMUH.

Jlannast mporpamma peanuszoBaHa B ydeOHukax: [abpuensn O. C., Mackaes ®. H.,
Ilonomapes C. IO., Tepenun B. 1. Xumust. 10 k. IpoguneHseiit ypoens. — M.: [lpoda, 2014r.;
Tabpuensan O. C., Jlvicosa I'. I'. Xumus. 11 k. Ilpodunbnsiii ypoBens. — M.: Ipoda, 2014 1. ¢
UCMOJIb30BaHUEM pekoMeHaanuit: «lIpuMepHoil mporpaMmbl OCHOBHOTO 001Iero oOpa3oBaHus
no xumuu s VII-XI kmaccoB oOmieo0pa3oBaTeNbHBIX YUPEXKIACHHUI», COCTABIEHHOW Ha
OCHOBe (hefepalIbHOTO KOMIIOHEHTa TOCYAapCTBEHHOTO CTaHJapTa OCHOBHOTO OOIIEro
obpazoBanusi, 2014 rog.

I'nagnon yenvto oopazosanus sBISETCS pa3BUTHE peOEHKA KaK KOMIIETEHTHOW JIMYHOCTU
MyTeM BKIIOUEHHUS €r0 B Pa3jMYHbIe BHUJIbI [IEHHOCTHON UYEIOBEUYECKOW NEATENBHOCTH: yueoa,
MO3HAHMSI, KOMMYHHUKAIUsA, MPOPECCHOHATBHO-TPYIOBON BBIOOP, JTUYHOCTHOE CaMOpPa3BUTHE,
[IEHHOCTHBIC OPUEHTAIIMH, TOUCK CMBICIOB >KU3HENeATeNbHOCTH. C 3TUX TO3UIHA oOyueHue
paccMaTpuBaeTCsl Kak MPOIECC OBJAJAEHUS HE TOJBKO OIPENEICHHOW CYMMOW 3HAaHMN U
CHCTEMOM COOTBETCTBYIOIIMX YMEHHM M HAaBBIKOB, HO M KaK IPOLECC OBJIAJACHUSA
KOMIICTCHIIUSMMU.

OTO onpenenuio nejb 00y4eHNss XUMUU:



* OCBOEHME 3HAHUIN O XMMUYECKOW COCTaBJISIIOIIECH €CTECTBEHHOHAYYHOW KapTHHBI MUPA,
BaXXHEUINNX XUMHUYCCKUX MOHATHAX, 3aKOHAaX U TCOPUAX OpFaHHHGCKOﬁ XUMUU,

¢ OBJaJj€cHUEC YMCHUIAMMU NPpUMCHATH  MOJIYYCHHBIC 3HAHUA  JIA 00BSICHEHUS
paSHOO6pa3HBIX XUMHYCECKUX SBJICHHM W CBOMCTB OPraHM4Y€CKNX BCEIICCTB, OLCHKH POJIN
OpI‘aHI/IquKOf/’I XWMHHU B pa3BUTHUHU COBPECMCHHBIX TEXHOJIOTHH U MMOJIYYCHHUHN HOBBIX MAaTCPUAJIOB;

1. pa3BUTHe TI03HABATEIILHBIX HMHTEPECOB W HWHTEIUIEKTYaJbHBIX CHOCO0-
HOCTEl B Ipolecce CaMOCTOSTEIbHOIO IPHOOPETEHUs XUMHUYECKUX 3HAHUH C
UCTIOJIb30BAaHUEM PA3IMYHBIX UCTOYHUKOB HH(OPMAIMH, B TOM YHCII€ KOMITBIOTEPHBIX;

2. BOCIIMTAaHHe YOEKICHHOCTU B MMO3UTUBHOM POJIM OPraHMYECKOW XUMHUH B
KU3HU COBPEMEHHOTO O0IIECTBa, HEOOXOAUMOCTH XUMUYECKHA TPAMOTHOT'O OTHOIIIEHUS K
CBOEMY 3JI0POBbIO U OKpY’KaloIlel cpese;

3. NpUMeHeHHe TOJYYeHHbIX 3HAHUH M yMeHHil 11 0€30MacHOTO
UCIIOJIb30BAaHUSl BEIECTB M MaTepuanoB B OBITY, CEJIbCKOM XO3SHCTBE W Ha Ipo-
U3BOJICTBE, PELICHMs] MPAKTUYECKUX 3a7ad B MOBCEAHEBHOW JKU3HM, NMPENYNPEKACHUS
SBJICHUH, HAHOCSIILIMX BPE]] 370POBBIO YETIOBEKa M OKPYKAIOLIEH cpere.

Ha ocnHoBanum tpeboBanuii I'ocynapctBeHHoro oopasosarenbHoro cranaapra 2006 r. B
COZIep’)KaHUU paboYell MpOrpaMMbl TPENINOIaraeTcsl peal30BaTh aKTyalbHbIE B HACTOSINEE
BpEMs KOMHGTGHTHOCTHBIﬁ, JH/I‘-IHOCTHO-OpI/ICHTI/IpOBaHHBIfI, IICHTGHBHOCTHBIﬁ IoaAXO0dbI,
KOTOPBIE ONPEICIAIOT 324241 00y YeHHUSI:

- popMUpOBaHUE 3HAHUN OCHOB OPraHUYECKOW XUMUU - BaKHEHIINUX (AKTOB, MOHATUN, 3aKOHOB
U TCOPHH, S3bIKA HAYKH, IOCTYITHBIX 0000IICHIIT MUPOBO33PEHUECKOTO XapaKTepa;

- pa3BHTHC YMCHHH HAONIONaTh W OOBSCHATH XHMUYCCKUE SBJICHHS, COOIOIATh TpaBHIIa
TEXHUKU O€30MacHOCTH Tpu paboTe C BelecTBaMH B XHMHUYECKOM mnaboparopun U B
IMOBCEAHEBHOM XKU3HU;

- pa3BUTHE MHTEpECca K OPraHuYeCKO XUMHUU KaK BO3MOXKHOUN 00macTu OyayIiel mpakTHYecKoi
JIeATEIIbHOCTH;

- Pa3BUTUC MHTCIUICKTYAJIbHbBIX CIIOCOOHOCTEH U TYMAaHUCTHYCCKUX KAUCCTB JINYHOCTH,

- (opmupoBaHHE HSKOJOTMUECKOTO MBIIUICHUS, YOEKIEHHOCTH B HEOOXOIMMOCTH OXPaHbI
OKPYXKAarOILEeH Cpebl.

Komnemenmnocmuwiit no0xo0 onpeneiser Cleayrollue 0COOCHHOCTH NPEABABICHUS COIEp-
KaHHs 00pa30BaHMA: OHO MPEJCTABIECHO B BUJAE TPEX TEeMaTHYECKUX OJIOKOB, 00ECTIEUMBAIOIINX
dopmupoBanue kommeTeHIME. OHM TpeaycMaTpuBalOT BOCHPOU3BENECHUE  yYaIlIUMHCS
OTIpeIeIEHHBIX CBEIEHUI 00 OpraHMYecKuX BEIIeCTBaX M XUMHUYECKUX MPOLECcCcax, MPUMEHEHUE
TEOPETUYECKUX 3HAHUN (NMOHSTHUN, 3aKOHOB, TEOPUN XMMHH) - 3TO OOECNedyHBaeT pa3BUTHE
y4eOHO-T103HaBaTEeIbHON U pe(IeKCUBHON KOMIIETeHIIMN. Vcronb30BaHle pa3InYHbIX CIIOCOO0B
JeSTeNIbHOCTH (cocTaBieHue (GOpMyIl M YpaBHEHUH, pelIeHne pacyeTHbIX 3ajJad U Jp.), a TaKKe
IPOBEPKY MPAKTUYECKUX YMEHHUI MPOBOJUTH XUMHUYECKHI 3KCIIEPHUMEHT, COOIOast MPU 3TOM
IpaBHJia TEXHUKH 0€30MaCHOCTU- 3TO 00ECIIeUnBAET Pa3BUTHE KOMMYHUKATUBHON KOMIETEHLIUN
yuamuxcs. Takum oOpazom, pabodasi mporpaMma 00ecreunBaeT B3aUMOCBSA3aHHOE pa3BUTHE U
COBEPIIECHCTBOBAHNE KITFOUEBBIX, OOIIECTIPEAMETHBIX U MPEIMETHBIX KOMIIETEHIUH.



[TpuHiMnsl 0oTOOpa coxepKaHMs CBsI3aHbl C IPEEMCTBEHHOCTBIO Iiesiel 00pa3oBaHMs Ha
Pa3IMYHBIX CTYMEHAX M YPOBHAX OOYYEHUSs, JIOTMKOW BHYTPUIIPEIMETHBIX CBs3€H, a Takke ¢
BO3PACTHBIMU OCOOCHHOCTSAMH Pa3BUTUS YUALUXCS.

JIuunocmnaa  opuenmayua  00pPa30BATEIbHOIO  IpolLlecCa  BBIABISAET  IPUOPUTET
BOCIIUTATEIbHBIX M pa3BUBaIOMMX weneld oOyueHus. CHOCOOHOCTh ydyaluxcs I[OHHUMATh
IPUYMHBl U JIOTUKY Pa3BUTUSA XMMHYECKUX IPOLECCOB OTKPBIBAET BO3MOXKHOCTH JUIA
OCMBICJICHHOTO BOCIIPHSTHS BCErO, 4TO MPOMCXOTUT BOKpyr. Cucrema ydeOHBIX 3aHATHUI
IpU3BaHa CIIOCOOCTBOBaTh pAa3BUTHIO JIMYHOCTHOW CaMOUICHTU(GUKALMKM, T'yMAaHUTapHOU
KYJbTYpbl IWIKOJBHHUKOB, YCUJICHUIO MOTHUBALIMM K COLHMAIBHOMY IIO3HAHUIO U TBOPYECTBY,
BOCIIUTAHUIO JINYHOCTHO M  OOIIECTBEHHO BOCTPEOOBAaHHBIX KauyecTB, B TOM YHCIIE
I'PaKJaHCTBEHHOCTH, TOJIEPAHTHOCTH.

JleamenvHocmHublil NOOX00 OTPAXKAET CTPATETHUIO COBPEMEHHON 00pa30BATENbHOW IMMOJHUTUKH:
HEO0OXOUMOCTh BOCIHUTAHUS YEJIOBEKa U rpaKIaHHUHA, HHTETPUPOBAHHOTO B COBPEMEHHOE EMY
00111eCTBO, HAIIEJICHHOTO Ha COBEPIICHCTBOBaHMUE JToro obmiecTBa. CucTemMa ypOKOB
COPUEHTHpPOBAaHA HE CTOJBKO Ha TMepefady «TOTOBBIX 3HAHHI», CKOIBKO Ha (OpMUPOBAHUE
AKTUBHOHN JIMYHOCTH, MOTHBHPOBAaHHOW K CaMOOOpa3oBaHHIO, OOIANAIOMICH JTOCTATOYHBIMU
HABBIKAMU U MICUXOJOTMUYECKUMH YCTAaHOBKAMHU K CAaMOCTOSITEIbHOMY MOHUCKY, OTOOPY, aHATU3Y
1 HUCIIOJB30BAaHUIO I/IH(bOpMaIII/II/I. DTO TOMOXKET BBIITYCKHHUKY aJallTUPOBATLCA B MHPE, T'AC
o0beM wuH(poOpManMU, pacTeT B T'€OMETPUUECKOH MpOrpeccud, TI/€ CoUuaibHas U
HpO(i)CCCI/IOHaJH)Haﬂ YCIICHIHOCTDb HAIIPAMYIO 3aBUCAT OT IMMO3UTHBHOI'O OTHOIICHHA K HOBAILlUAM,
CaMOCTOSITEIbHOCTH MBIIIJICHUS! U WHUIUATHBHOCTH, OT TOTOBHOCTH MPOSBIATH TBOPYECKUUN
noaxoa K Jeily, HUCKAaTb HECTaHAAPTHBIC CIIOCOOBI peicHuAd HpO6JIeM, OT TOTOBHOCTHU K
KOHCTPYKTUBHOMY B3aUMOJICHCTBHIO C JIIOJIbMHU.

Hacrosmas paGouast mporpaMma y4uTBIBa€T HANpaBICHHOCTh Kjacca, B KOTOpOM Oyner
OCYILECTBIIATHCSl  Y4eOHBIH TpoLlecC, W OpraHMdHa TI0 OTHOUIEHHWIO K ICHXOJIOro-
NeAarorndyeckuM OCOOEHHOCTAM Bo3pacTa. Yuammecs 10 kimacca XMMHUKO-OMOJIOTHYECKOIO
npoduiis 001aJar0T 10CTATOYHBIMH 3HAHUSMU M HaBbIKaAMH, JJIS1 U3yYEHHs Kypca OpraHn4ecKoi
XUMHHU, MOTUBHUPOBAHBI K CaM006pa3OBaHI/IIO, T'OTOBEI ITPOABJIATH TBOpLIeCKI/II\/’I nmoaxona K aeiny,
UCKaTh HECTaHJapTHBIE CIIOCOOBI pelIeHus MpooIIeM.

CornacHo JeiCTByIONIEMY B ITIKOJIE YI€OHOMY TUIaHY U C YU4ETOM HaIlPaBJICHHOCTH KJacca,
pabodas TporpaMMa TpeAyCMaTpHBAET CIEAYIOIINE BapUaHThl OPTAaHMU3AIMH TIpoIecca
o0Oy4deHus:

B 10 ximacce mpeamnomnaraercs oOydenue B o0beme 102 yac. (3 4. B HeeJ110)

IInaHoBBIe KOHTPOJIbHBIE PAGOTHI — 5 Yac
IMpakTnyeckue padoTsl - 8 yac

B cootBeTcTBUM € 3THM peanu3yeTcs MOAU(UIMPOBaHHAS MPOrpaMMa Kypca XUMHUH JUIS
8-11 kaccoB o6meodpazoBatenbbix yupexaenuit O.C.I'abpuensna (Ipoda 2011).

C yueToMm ypoBHEBO# creliM(pUKH Ki1acca BEICTpOEHA CUCTeMa YUeOHBIX 3aHATHH (YPOKOB),
CIPOEKTUPOBAHBI  I[I€NM, 3aJayd, OXHJaeMble pe3ylbTaThl O00ydYeHHs (IUIaHHpPYEeMble
pe3ysbTaThl), YTO MPEJICTaBIEHO B cXeMmaTudyeckod ¢opme Hmke. OCHOBOH IleNernoiaraHus
aBlseTcss OOHOBJEHHME TpeOOBaHUN K YPOBHIO MOJATOTOBKM BBITYCKHUKOB B CHCTEME
€CTeCTBEHHOHAYYHOTO 00pa3oBaHMsl, OTpakarollee BaXKHEUIIYI0 0COOEHHOCTh Telarornyeckoi
KOHUEMNINHN FOCYAapCTBEHHOr0 CTaHAapTa Mepexo]] OT CYMMBbI «IIPEIMETHBIX Pe3ylIbTaToB» (TO
€CTh 00pa30BaTeNbHBIX PE3YIbTATOB, IOCTUTAEMBIX B PAMKAX OTJIEJIbHBIX YUEOHBIX MPEJIMETOB)



K MEXIIPEIMETHBIM M MHTETPATHBHBIM pe3yibTaTaM. Takue pe3yiabTaThl MPEACTaBISIOT OO0
0000IIeHHBIE CIIOCOOBI  IESATETBLHOCTH, KOTOpPBIE OTPaXaroT CHeuu(UuKy HE OTIENbHBIX
IOpeaMETOB, a CTymeHeld oOmero oOpa3oBaHus. B rocymapcTBeHHOM cTaHzapTe OHH
3aMIKCUPOBAaHBl KaK oOuwjue y4yeOHvle YMeHUA, HAGLIKU U CROCOObL Uen06euecKoll
oeamenbHOCMU, YTO TPENIOJAaraeT MOBBIIICHHOE BHUMAaHUE K PA3BUTHIO MEXIIPEIMETHBIX
CBsI3€d Kypca XUMMH.

Junaktudeckast MoJeNlb O0y4eHHS U TIeJarOTHYeCKUe CPEACTBA OTPAKAIOT MOACPHHU3AIHIO
OCHOB y4eOHOro mpolecca, uX INepeOpUEHTALMI0 HA JOCTH)KEHUE KOHKPETHBIX PE3YJIbTaTOB B
BU7Ie CPOPMHUPOBAHHBIX YMEHUH U HABBIKOB YUAIIUXCs, 000OIIEHHBIX CIIOCOOOB AEATEIbHOCTH.
@dopMHUpOBaHUE LEIOCTHBIX MPEICTABICHUM O XUMHM OylIeT OCYIIECTBIATBCA B XOA€
TBOPYECKOM JEATEIBHOCTH YYalluXCsi HAa OCHOBE JIMYHOCTHOIO OCMBICICHUS XMMHYECKUX
¢bakToB u sBiaeHud. Ocoboe BHUMaHUE yeNseTcs 103HAaBaTEeIbHON aKTUBHOCTH Y4YaIMXCS, UX
MOTHUBUPOBAHHOCTH K CaMOCTOSTEIbHON YydeOHOW paboTte. DTO mpeamonaraer Bce Ooiee
HIMPOKOE HCII0JIb30BAaHUE HETPAJAULIMOHHBIX ()OPM YPOKOB, B TOM YHCIIE METOJIUKU AEIOBBIX U
POJIEBBIX UTP, MPOOIEMHBIX TUCKYCCHH, TPOSKTHOM NEATEIHHOCTH H T.JI.

Jis  xumMudeckoro o0pa3oBaHUs MPHOPUTETHBIM MOXHO CYUTAaTh PpAa3BUTHUE YMeHUull
CaMOCTOSITEJIbHO U MOTMBHPOBAHHO OPIaHU30BBIBaTh CBOIO IO3HABATENbHYIO AEATENBHOCTD (OT
IIOCTAaHOBKHU II€JIM JI0 MOJyYEHUS! U OLIEHKH PEe3yJbTaTa); MUCIOIb30BaTh IEMEHThl IPUYUHHO-
CJIIEZICTBEHHOTO U  CTPYKTYpHO-()YHKIIMOHAJIBHOTO  aHalU3a; OIpPEICNsATh CYIIHOCTHBIE
XapaKTEPUCTHKH M3Y49aeMOTr0 OOBEKTa, CAMOCTOSITEIbHO BBIOMpATh KPUTEPHH IJIsi CPABHEHHS,
COIIOCTABJICHHUS, OLEHKH U KJIacCUpUKAlMU OObEKTOB. B IutaHe 3To sBjsleTCSs OCHOBOM yis
LeJICTIONaraHusl.

Ha cryneHu OCHOBHOH IIKOJBI 3aJaud y4eOHBIX 3aHATUH (B CXeMe - IUIaHUPYEMbIil
pe3ysbTaTr) OIpeneieHbl KaK 3aKpEeIUIEHWE YMeHuti pa3leisaTh MPOLIECChl HA STalbl, 3BEHbS,
BBIJICJIATh XapaKTepHbIE NPUUYNHHO-CIICACTBEHHBIE CBSI3M, ONPEAEATh CTPYKTYpPY OOBEKTa
MO3HAHMS, 3HAuYMMble (YHKIMOHAIbHBIE CBSI3M W OTHOIIEHUS MEXAYy YacTIMHU ILEJNoro,
CpaBHUBAaTh, CONOCTABIATh, KJIACCU(PULUPOBATh, PAHKUPOBATb OOBEKTH MO OJHOMY WIIH
HECKOJIbKUM IPEII0KEHHBIM OCHOBaHUAM, KpuTepusM. [IpuHIMnuansHoe 3HaYeHHEe B paMKax
Kypca pruoOpeTaeT ymeHue pa3nndarh GakThl, MHEHUS, JOKa3aTeIbCTBA, THIIOTE3bl, AaKCHOMBI.

[Tpy BBIMOSHEHMH TBOPYECKHX paboOT (HOpMUpPYETCS yMenue ONPENENATh aJeKBaTHbIE
CrocoObl peleHus y4yeOHOM 3aJaud Ha OCHOBE 3aJaHHBIX aJITOPUTMOB, KOMOMHHPOBATh
W3BECTHBIE AITOPUTMBI JEATEIBHOCTH B CUTYallUsX, HE NPEANOJArarmluX CTaHIAPTHOTIO
NPUMEHEHHUS OJTHOTO M3 HUX, MOTUBHPOBAHHO OTKa3bIBAaThCS OT 00pasla AesITeIbHOCTH, UCKATh
OpPUTMHAJIbHBIE PEILICHUS.

Vuyarmuecs: TOJDKHBI MPUOOPECTH ymeHus 1o (GOPMUPOBAHUIO COOCTBEHHOTO alropuTMa
pelleHus MO3HABATENbHBIX 33/1a4 (OPMYITUPOBATH MPOOJIEMY U IIeNTH CBOEH pabOThI, OMPEeNiTh
AACKBATHBIC CIOCOOBI U MCTOJbI PCHICHUA 3ada4du, IMPOrHO3UPOBATH O)KI/I)IaeMBII\/'I pE3yIbTAT U
COTIOCTABJISITh €r0 C COOCTBEHHBIMH XMMHUYECKUMHU 3HAHUSMHU. YUalluecs JOKHBI Hay4YUThCS
MNPEACTABIIATE PE3YJIbTAThI I/IHI[I/IBI/I)IyaJ'II)HOI\/'I n I‘pyHHOBOfI IIO3HABaTEIbHOU NCATCIIBHOCTH B
dbopMax KoHCIIEeKTa, pedepaTa, pelieH3uu, MyOTUIHON TIPEe3eHTAIINH.

Bonpuiyro 3Ha4MMOCTh Ha 3TOM CTymeHH OOpa30BaHUSI COXPAHSAET WUHPOpMAUUOHHO-
KOMMYHUKAMUBHAA 0eAMENIbHOCMb YYaujuxca, B paMKax KOTOpPOIl pa3BUBAIOTCS yMeHUs U
HaeviKU TIOWCKA HYXXHOW WHGOpMAIMU IO 33/J]aHHON TeMe B MCTOYHUKAX Pa3IMYHOTO THIIA,
W3BJICUCHUS] HEOOXOIUMON MH(POPMAIMK U3 MCTOYHUKOB, CO3JIaHHBIX B PA3UYHBIX 3HAKOBBIX
cuctemax (Tekct, Tabnwia, rpaduk, AUarpaMMa, ayAHOBHU3YyaldbHBIA pAI W 1Ip.), MepeBoaa
uHpopManui ©3 OJHOW 3HAKOBOM CHCTeMBl B JpPyrylo (M3 TeKcTa B TaOiuIly, WH3



ayJIMOBU3YaJIbHOTO psifia B TEKCT U Jp.), BHIOOpA 3HAKOBBIX CHUCTEM aJ€KBAaTHO MO3HABATEIbHOMN
U KOMMYHHUKAaTHBHOH CHUTyallUM, OTIEJIEHUS OCHOBHOM HWH(pOpPMAIMM OT BTOPOCTEIICHHOM,
KPUTHYECKOTIO OI[CHUBAHUS JOCTOBEPHOCTU MOITYYEHHON MH(pOpMalUU, Iepeadyn CoAepKaHUs
uH(pOpMAIIUK aJIEKBATHO MMOCTABJICHHOM 1IeH (CKaTo, TOJTHO, BEIOOPOYHO). YUaruecs JOIKHBI
YMETh Pa3BEpPHYTO 0OOCHOBBIBAThH CY)KJIEHUS, 1aBaTh OIpPEIEICHHs], TIPUBOJUTH J10KA3aTEIbCTBA
(B TOM 4YHCI€ OT NPOTUBHOTO), OOBSACHATH H3YYECHHBIC IIOJOXKEHHUS Ha CaMOCTOSTEIHHO
10100paHHBIX KOHKPETHBIX NMPUMEPAX, BIaJ€Th OCHOBHBIMU BUAAMU MYOIMYHBIX BBICTYILJICHUI
(BBICKA3bIBAHUS, MOHOJIOT, TUCKYCCHS, ITOJIEMHKA), CIEI0BaTh 3TUYECKUM HOpPMaM U IpaBUIaM
BelleHUa JAuanora, paucnyrta. llpenmonaraercss yBepeHHOE MCIOJIB30BAaHUE —YYaLIUMUCS
MYJIbTUMEIUMHBIX PECYpCOB M KOMIIBIOTEPHBIX TEXHOJIOTHUH Uit 00paboTKM, Tepenayu,
cucremaruzanuu  uUHGopManuu, co3daHud 0a3  JaHHBIX, [PE3CHTAllMU  PE3yJIbTaTOB
M03HABATEJIbHON U IPAKTUYECKOM AEATEIIbHOCTH.

C TOYKM 3peHHs Pa3BUTUS YMEHHH M HABBIKOB peghieKcusHoll deamenvHocmu, ocodoe
BHHMaHHE yJEJICHO CIIOCOOHOCTH YYalIUXCsl CaMOCTOSITEIEHO OPTaHH30BBIBaTh CBOIO YUeOHYIO
NeSITeTbHOCTD (ITOCTAHOBKA LIENH, TUIAHUPOBAHHE, OINpPEENICHHE ONTHMAIbHOTO COOTHOIICHHS
HeTM W CPEeICTB W JIp.), OLEHHBATh €€ pe3yJbTaThl, ONPENeNsATh NPUYMHBI BO3HUKIINX
TPYAHOCTEH H MyTH MX YCTPAaHEHHs, OCO3HABATh C(EPbl CBOMX MHTEPECOB U COOTHOCHTH UX CO
CBOMMH y4eOHBIMH JOCTHKEHUSIMHU, YSPTaAMHU CBOCH JINYHOCTH.

CrangapT OpUEHTHPOBAH Ha GocnumaHue WIKOJIbHHUKA TpaKIaHWHA U marpuorta Poccuw,
pa3BUTHE TyXOBHO-HPABCTBEHHOI'O MHpa IIKOJIbHHUKA, €r0 HAIIMOHAIBHOI'O CAMOCO3HAHUA. DTU
MOJIO’KEHUS HAIUTM OTPaK€HUE B COJEp>KaHUU YPOKOB. B mporecce oOyueHus: AOKHO OBITH
c(OPMHUPOBAHO YMeHUe POPMYIUPOBAML CEOU MUPOBO33PEHUECKUe 832/150bl U HA 3TOW OCHOBE -
BOCIIMTAHHE TPaXTAHCTBEHHOCTH U MATPUOTH3MA.

TpeGoBanus K pe3y/ibTaTaM yCBOeHHs y4eOHOro Marepuasia xumuu 10 kiaacca
B pesynbmame u3zyuenus XxXumuu Ha NpoQPUILHOM YPOBHE YUEHUK OO0JIHCEeH
3HATH/MIOHUMATh
1. BQIICHEHMUEe XUMUYEeCKUe NOHAMUA: BEIICCTBO, OKHUCIUTEIh U
BOCCTAHOBHUTEJb, OKUCIIEHWE W BOCCTAHOBJICHHE, TEIIOBOM 3P (DEKT peakiuu, CKOPOCTh
XMMHMYECKOM pEaklMu, KaTaju3, XUMHYECKOE PABHOBECHUE, YIVIEPOJAHBIA CKEJIET.
(GyHKIMOHATBHAS TPYIITIA, U30MEPUs, TOMOJIOTHS:
2. OCHOGHblE 3AKOHbl XUMUU:X COXPAHEHUS MACChl BELIECTB, IOCTOSHCTBA
COCTaBa, MEPUOIUYECKUN 3aKOH,
3. OCHOGHblE Meopuu XUMUU: XUMUYECKOU CBS3U, CTPOCHUSI OPraHUYECKUX
COCIMHEHUH.
4, sadicHelllue eeuiecmea U mamepuanvl: METaH, STWIECH, alleTHIIEH,
OCH30JI, STaHOJ, HPbI, MbIIa, TIIOKO3a, caxaposa, KpaxMmai, KJeTuaTKa, OelKH,
HMCKYCCTBEHHBIE 1 CHHTETHYECKHE BOJIOKHA, KAYUyKH, IJIACTMACCHI,

yMeTb:

1. Ha3vlgamp:  W3Y4YECHHBIE  BELIECTBA 110  (TPUBHAIBHON»  WIIHU
MEX1yHapOJIHON HOMEHKJIaType,

2. onpedenams: BaJCHTHOCTh U  CTENEHb OKUCICHHUS  XMUMHUYECKHUX

9JICMCHTOB, THII XMMHYECKOM CBS3U B COCAUHCHUAX, 3apsAd HWOHA, NPUHAJICKHOCTH
BCIIECTB K pa3JIM4YHbI KJIaCCaM OPraHU4YCCKUX COG)]I/IHeHI/II\/'I,

3. Xxapakmepuzoeamp: O0IIMEe XUMHUYECKHE CBOWCTBA OPTraHUYECKUX
COCTMHEHUH; CTPOSCHNE U XMMHUYECKHNE CBONCTBA N3yUYEHHBIX OPTaHUUECKUX COCTMHCHUH,

4. 00BACHAMD: 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa U CTPOCHUS,

5. BBITIOJIHAMb XUMUYECKUI IKCHEPUMEHM TIO PACTIO3HABAHUIO BaAYKHEHIIINX

OpTraHN4YC€CKUX BCIICCTB,



* NP06oOUms: CaMOCTOSITENbHBIN MOMCK XMMHUYECKON MH(OpMalUU C HCIOJb30BAaHHEM
Pa3IMYHBIX UCTOYHUKOB (HAyYHO-TIONYJISIPHBIX M3/1aHUH, KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECYpPCOB
WuTepHeT); UCHONB30BaTh KOMIIBIOTEPHBIE TEXHOJOTHMH il 00paboTKM U Iepeaaydu
XUMHUYECKOH WH(pOpMAMK W €€ TPEACTABICHUS B pPa3jMYHBIX (opMax; HCHOJIb30BATH
NnpuoOpeTeHHble 3HAHUA M YMEHHMSI B NPAKTHYECKOH /AeSTeJJbHOCTH W TNOBCEIHEBHOM
SKM3HU IS

* OOBSICHEHUS XHMHUYECKUX SIBIICHUM, NPOUCXOASIIMX B TMpHUpoAe, OBITY U Ha
IIPOU3BO/JICTBE:!

* ompeAencHUs] BO3MOXKHOCTH MPOTEKaHUS XMMHUYECKUX IMPEBpAIICHUN B Pa3IUYHBIX
YCJIOBUSAX U OLEHKHU HUX MOCHEACTBUM:

* 5KOJIOTHYECKH IPAMOTHOIO MTOBEICHUS B OKpYXaIolIel cpene;

1. OLICHKU BJIMSIHUSI XUMHYECKOTO 3arpsi3HEHUs] OKPYKAIOLIEH Ccpeipl Ha
OpraHu3M 4YeJIOBEKa U JIPYTUE )KUBbIC OPTaHNU3MBEI,

2. 0e30MacHOTO OOpalieHUus] C TOPIOYMMH U TOKCHYHBIMHU BEIUIECTBAMH,
71a00paTOPHBIM 000PYIOBAHUEM;

3. MPUTOTOBJICHUSI PACTBOPOB 3aJaHHON KOHIICHTpAlMK B OBITY W Ha
IPOM3BOJICTBE;

4. KPUTUYECKOW  OIICHKH JIOCTOBEPHOCTH XUMHYECKOH WH(pOpMAIUH,

MOCTYMAIOMIECH U3 Pa3HbIX UCTOYHHKOB.
B paboueii nporpamme B pasnene «ILmaHupyeMbie pe3ysbTaThl OOYUICHHSD TPOABUHYTHIHN
Y TBOPYECKHI1 YPOBHHU yCBOEHUSI 0003HAYEHBI KYPCUBOM, a TBOPUYECKUHN U KUPHBIM HMIPUGTOM.
IIpexycmoTpeHo oBjaieHue CJAeIYIOIUMHA KOMIETEHIIUSIMHU:
e y4eOHO-TI03HABATEIBHOM,
* KOMMYHUKaTUBHOM,
e HH(OPMAITHOHHOM,
e pepriekcuBHOM,
* JINYHOCTHOTO CAMOPA3BUTHS,
e CMBEICIIOIIOMCKOBOM,
e IpoheCCHOHATBLHO-TPYAOBOTO BHIOOpA.
B nporpaMmmy BHeceHBbI CileAyIOIIHe U3MEHEHUSI:
Tema Baenenue ( 4 4) ,BMecTO 5 yac.
Tema 1 CTpoenne u kiaaccupukauus OpraHudecKnx coequHennii.(124.)
Tema 2 XuMHu4ecKne peaknuu B oprannveckoi xumun (3 u) ,BMecTo 64.
Tema 3 YrueBoaopoan! (29u) ,smecto 244,
Tema 4 Cniuptbl n ¢penosni(10uacoB) ,smecTo 64.
Tema 5 : Aabaeruanl. Keronsr (9 yac.) ,BmecTo 64.
Tema 6 :KapOoHOBBIE KHCJIOTBI, C/105KHBIE 3(PpupbI 1 KUPHI (9 yac.) ,emecto 104.
Tema 7 Yraesoasl (5 u) ,Bmecto 74.
Tema 8 A3zoTconepkaiue opranndeckue coexuHenus (6u) ,pmecro 94.
Tema 9 buojiornuecKku akTHBHbBIE BellecTBa(54) ,BMecTo 64.



Y4yeOHO-TeMATHYECKHI IJIAH

Ne Tema Koau4yecTBO yacoB B ToM unciae
1o mporpamMme | mo padodeii | mpakT. | KOHTp. | 1adopar.
n/n 0.C.
I'abpuensina nporpamMmme | padornl [ paboTbl | ONBITHI
1. | BBenenue 5 4
2. | Crpoenue n 10 12 1
KJIaccupuKaIms
OpPraHUYECKUX
COCTUHEHUM.
3 | XuMHUECKuE peaKIiu 6 3
B OpraHUYECKOH
XUMHAH.
VYTreBo10posl. 24 29 2 1 5
5. | CriupThl 1 PeHOIIBI. 6 10 1
6. | Anpaeruansl U KETOHEL 7 9 1 1
7 | KapboHoBbie 10 9 1 1 5
KHCJIOTBL,CIIO)KHBIE
3(UPHI U KUPHI .
8 Vrinesonpl. 7 5 1 6
9 A3oTtcoaepikaiiue 9 6 2 1 4
OpTaHHYECKUC
COEIMHEHHS.
10 Bbuonornuecku 6 5
AKTHUBHEIE BEIECTBA.
Hroro 90 92(2 vac 8 5 24
pe3.BpemMsi)




Conep:kanue nporpammsl 10 KNIACC (OPTAHUYECKASA XUMMUSA) (3 4 6 neoenro;
6cezo 102 u.)

Beenenmne (4 u)

[Tpenmer oprannuyeckoil xumuu. OCOOEHHOCTHM CTPOEHMSI M CBOMCTB OPIaHUYECKUX
COEIMHEHUH. 3HaYCHHUE U POJIb OPraHUYECKOW XMMHUH B CUCTEME €CTECTBEHHBIX HAYK U B )KU3HU
oOuiectBa. KpaTkuii ouepk UCTOpUM pa3BUTUSL OPraHUUYECKON XUMUU.

[Ipenmocbuiku co3qaHusl TEOPUH CTPOCHHS: TEOpHUSl PAJAUKAIOB U TEOpUS TUIIOB, PabOTHI
A. Kekyne, D. ®panknanaa u A. M. BytnepoBa, cbe3a Bpauell U €CTECTBOUCHBITATENEH B T.
[lIneiiepe. OCHOBHBIE TIOJIOKEHUSI TEOPUU CTPOCHUS OPraHUYECKUX coeauHeHuil A.M.
BbyrnepoBa. XuMuueckoe cTpoeHuEe U CBOMCTBA OpraHMYEcKuX BemlecTB. M3oMepust Ha mpumepe
H-OyTaHa U n300yTaHa.

DneKTpoHHOEe O00JaKo M opouTanmb, UX (QOPMBL: S u p. DIEKTPOHHBIE U SJIEKTPOHHO-
rpaduueckue (opMmynbpl aroma yriiepoja B HOPMAIbHOM H BO30YKJICHHOM COCTOSIHHSX.
KoBanentHas xumuueckasi CBsi3b U €€ pasHOBUIHOCTU: S U P. Bomopoanas cBs3s. CpaBHeHUE
00OMEHHOTO M TOHOPHO-aKI[ENTOPHOTO MEXaHH3MOB 00pa30BaHUs KOBAJICHTHOMN CBSI3H.

IlepBoe BaIeHTHOE COCTOSIHME — SP°-THOPUIN3AIMS — Ha IIPHMEPE MOJIEKYJIbI METaHa
JPYruX ankaHoB. BTOopoe BaleHTHOE COCTOSHME — Sp>-TMOpUAM3AIUS — HA HpUMEpe
MOJIEKYJIbl 3TWJIEHA. TpeThbe BaJ€HTHOE COCTOSHUE — SP-TUOpuau3anus — Ha IpUMeEpe
MOJIEKYJIbl-alleTHUIIeHa. [ 'eoMeTpusi MOJIEKYJl pACCMOTPEHHBIX BELIECTB U XapaKTEpUCTHKA BUIOB
KOBAJICHTHOH CBSI3M B HHX. MOZ[GJII) I'mnnecrm JIIsL OOBSICHEHHSI B3aMMHOI'O OTTAJIKMBAaHUS
rUOpUIHBIX OpOMTAIeH U UX PACOI0KEHUS B IPOCTPAHCTBE C MUHUMYMOM HEPTHUH.

JMemoncTpanun. Koiekiuss opraHMueckux BEUIECTB, MATepUATIOB M U3ACIUNA U3 HUX.
Monenu monexyn CHs u CH3OH; C2Hz, C2Ha u CeHe; H-OyTana u nzobyrana. Bzaumonelictsue
HaTpUsl C JTAHOJOM W OTCYTCTBHE B3aUMOJEHCTBUS C IUATUIOBBIM 3dupom. Komrexius
MOJIMMEPOB, MIPUPOJIHBIX U CHHTETHUYECKUX KayuyKOB, JIEKAPCTBEHHBIX MTPENApaTOB, KPACUTEIIEH.
[[TapocTepkueBbie U 00BeMHBIE MOoAenn Mosekyn Ha, Clz, N2, H2O, CHas. [llapocTtepxHeBbie u
oovemubsie monenu CHa, CoHs4, CoHz. Mopnenb, BBIIOTHEHHAas W3 BO3AYIIHBIX IIapOB,
JEMOHCTPUPYIOIIAst OTTAJIKUBaHHE THOPUAHBIX OpOUTAIIEH.

Tema 1 CTtpoenne u kjaaccupukanusi opraHndecknx coequnenmii (12u)

Knaccudukanus OpraHMYeCKUX COEIMHEHUN 10 CTPOCHMIO «YIJIEPOJHOTO CKEJeTay:
alMKJINYecKue (ajJKkaHbl, aJIKEHbI, AJKUHbBI, aJKaJWEHBbI), KapOOIUKINYECKHe (IIUKIOAIKAHbI U
apeHbl) u  rerepouukinyeckue. Kmaccupukanuss — OpraHM4ecKMX — COEIUHEHHH 1o
(YHKLIMOHAJIBHBIM TpYIIAM: CHUPTHI, (EHONbI, NPOCTbie A(PUPBI, aJIbAETH]IBI, KETOHHI,
KapOOHOBBIE KUCIIOTHI, CJIOKHBIE F(UPBHIL.

Homenknarypa tpusuaneHas, paunonansHas u MIOITAK. PaunonanbHas HOMEHKIaTypa
kak mnpenmectBeHHUK HoMmeHkiarypbl MIOIIAK. [lpunnunsr  oOpa3oBaHus Ha3BaHUM
oprannueckux coeguHeHnid no HIOITAK: 3amemenusi, poJgoHayalbHOM  CTPYKTYpBI,
CTapUIMHCTBA XapaKTePUCTUUECKHUX Ipymil (a1(paBUTHBIN TOPSAOK).

CrpykTypHas M30MEpUsl U €€ BUABL: H30MEpUS «YIIIEPOJHOTO CKEJIeTa», H30MEpHs
NOJIOXKEeHUA (KpaTHOM CBsI3M M (YHKUMOHAIBHOM TPYNINBI), MEXKIAcCOBas H30MEpUs.
[IpocTpaHcTBEHHass M30MEpUS U €€ BUJBL: Te€oOMEeTpuyeckas U ontudeckas. buonoruueckoe



3HAUYCHHE  ONTHYECKOM  um3oMepuu. OTpakeHHEe OCOOCHHOCTEH  CTPOCHHUS  MOJICKYJ
TCOMCTPHUYCCKUX U ONITUYCCKUX U30MCPOB B UX HA3BAHUAX.

JemoncTpamuu. OOpasnbl  MPEACTABUTEICH PA3IMYHBIX  KJIACCOB  OPTraHUYECKHX
COEIMHEHUI M IIapOCTep>KHEBble WM OOBEMHBIE MOAENU uX Mojekyna. Tabnumsl «Ha3Banue
AJIKaHOB M AQJIKWIbHBIX 3aMecTutesiein» U «OCHOBHBIE KJIACCHI OPraHUYECKUX COCIMHECHHI.
[apocTep>kHEBbIE MOJEIIN OPTraHUYECKUX COCAMHEHHMH pa3MyYHbIX KjIaccoB. Moaenu MosieKys
M30MEPOB Pa3HbIX BUJIOB U30MEPHUH.

Tema 2 XumMu4ecKue peakniiu B Opranndeckoii xumum (3 u)

Ilousatue o peakuuax 3aMCIICHUA. FaJ’IOFeHI/IPOBaHI/Ie AJIKAHOB M apCHOB, H.[CJ'IO‘IHOﬁ
TUAPOJIN3 IraJIONCHAJIKAaHOB.

[TonsTne o0 peakuusx nOpucoeauHeHus. [uapupoBaHue, TUIPOTrAJIOTCHUPOBAHHUE,
rajoreHupoBanue. Peakuyu nonumepusanuu 1 MOJIMKOHICHCALUH.

[TonsTe o peakuusx OTIIEIUICHUS (MUMUHUPOBaHUA). JlermapupoBaHue alKaHOB.
Herunparanus cnuptoB. JleruapoxiaopupoBaHUEe Ha NpUMepe TaloreHaikaHoB. [lonsTue o
KPEKHUHTE alIKaHOB U JICTIOJUMEPHU3AIUH TTOJTMMEPOB.

Peakunn n3omepusanuu.

'oMONUTHYECKUI W TETEPOJUTUYECKHM pa3pblB KOBAJECHTHOM XHWMHYECKOW CBS3H;
o0pa3oBaHHe KOBAJEHTHOM CBSA3M 1O JOHOPHO-aKUENTOpHOMY MexaHusMy. [lonsrtue o
Hykneopune u snekrpodwie. Kiaccudpuranms peakumidi MO THIY PearupyrolluX YacTHUI
(HykJI€O(pHIIBHBIE U JIEKTPOPUIbHBIC) U MIPUHLUIY U3MEHEHUsl COCcTaBa MOJIEKYNbl. Bzaumuoe
BIIMSHHE AaTOMOB B MOJIEKYJaX OpPraHMYECKUX BeulecTB. MHAYKTMBHBIN M ME30MEpPHBIN
s dexTsl. [IpaBuiio MapKoBHUKOBA.

Pacyernble 3amaum. 1. BpiuncineHue BbIXOAa MPOAYKTAa PEAKIUU OT TEOPETUUYECKU
BO3MOKHOTO. 2. KoMOMHMpOBaHHbIE 3a/1a4H.

JemoHncTpanuu. B3peiB cmecn MeraHa ¢ xjopoM. OOecuBeurBaHHE€ OpPOMHON BOJIBI
sTuieHoM u anetuieHoM. [lomyuenue denonodopmanbaerunoin cmoibl. [enonumepusanus
nonuaTuieHa. Ilomydenue stuneHa u staHona. KpekuHr kepocuHa. B3pbIB rpemyuero rasa.
['openne MeraHa Wi NponaHoOyTaHOBOW cMecH (U3 ra3oBoi 3akuranku). B3pslB cMecu MeTaHa
WX TPONaHOOyTaHOBOM CMECH C KMCIOPOAOM (BO3YyXOM).

Tema 3 YraeBoaopoani (294)
[TonsiTrie 06 yriaeBoaopoaax.

Ilpupoonvie ucmounuku yeneeooopooos. Hedth u ee TpOMBINUICHHAs TepepadoTKa.
®pakUUOHHAs MEPEroHKa, TEPMUUYECKUH M KaTaduTH4YeCKUi KpekuHr. Ilpupoansiii ras, ero
COCTaB M MPAKTUYECKOE HCIoiab3oBaHue. KameHHbI yronab. KokcoBaHME KaMEHHOIO YIJisl.
[TpoucxoxaeHne MPUPOAHBIX HMCTOYHHUKOB YTIEBOAOPOAOB. PudopmuHr, ankuimpoBaHue u
apoMaru3anus He(DTEMpPOAYKTOB. OKOJIOTHYECKHUE AaCMEeKThl J0ObIYM, TmepepaboTku U
MCII0JIb30BAHUS MOJE3HBIX UCKOMIAEMBbIX.

Ankanwr. I'omonoruueckuil psa u odmas ¢popmyna ankaHoB. CTpoeHHE MOJIEKYIbI MeTaHa
U JIpyrux anka”oB. M3omepus ankaHoB. Pr3ndeckre CBOMCTBA aIKAHOB. AJIKaHBI B IPUPOJIE.



[TpoMbInieHHBIE COCOOBI MOJIYyYEHHUS: KPEKUHI ajJKaHOB, (pakIMOHHAs IeperoHka HedTu.
JlaboparopHble CrOCOOBI MOMYYCHHsI ANKaHOB: CHHTe3 Bropima, nekapOOKCHIMpOBAaHUE COJIEH
KapOOHOBBIX KHCIIOT, TUAPOIU3 KapOuaa amoMunus. Peakiuu 3amenienus. ['openue ankaHoB B
pa3jIMuYHBIX yCIOBMsX. TepMuueckoe pas3iokKeHHe alkaHoB. V3oMepuszanus ajIkaHOB.
[Ipumenenue ankaHoB. MexaHU3M peakIUU PaJUKaIbHOIO 3aMEIIEHUs, €ro CTaJuu.
[TpakTH4eckoe WCMOJIB30BAaHUE 3HAHWK O MexaHU3Me (CBOOOIHO-paMKAIBHOM) pEakinuid B
IpaBUJIaX TEXHUKU O€30M1aCHOCTU B OBITY U HA MPOU3BOCTBE.

Ankenst. T'omonorudeckuid psg u obmas ¢opmyna ankeHoB. CTpPOGHHE MOJICKYIIbI
STWJIEHA W JPYTHX alIKCHOB. lM30oMepus aiKeHOB: CTPYKTYpHAas M MPOCTPAHCTBEHHAS.
Homenknarypa u gusnyeckue cBoiicTBa ajqkeHOB. [loydeHne STHUIEHOBBIX YIJIEBOIOPOAOB M3
QIKaHOB, TAJIOTCHAIIKAHOB U cUPTOB. [lonsipu3anus m-CBS3M B MOJIEKYJIaX aJIkCHOB Ha MPUMEPE
npornena. [lonstue 06 unayktuBHOM (+1) 3ddexTe Ha mpuMepe MoJeKysbl mporeHa. Peakiun
NPUCOSANHECHUS (TaIOTEHUPOBAHUE, TUIPOTAIIOTEHUPOBAHUE, TUApATAllUs, THIPHPOBAHUE).
Peakuuu okucieHus: U NojauMepu3alnuy aakeHoB. [I[pumMeHeHre alkeHOB Ha OCHOBE MX CBOWCTB.
MexaHu3M peakuu IEKTPOPIIBHOTO MPUCOSANHCHHUS K alkeHaM. OKHUCIICHHWE ajJKEHOB B
«MSITKHX» U KECTKHX» YCIIOBHUSX.

Ankunpl. T'omonoruueckuil psn ankuHoB. OOmas ¢opmyna. CTpoeHHE MOJIEKYJIbI
aneTwieHa M Jpyrux aikuHoB. M3omepus ankuHoB. HomeHknatypa aneTHIEHOBBIX
yrieBoaopoaoB. llomydyeHue ankWHOB: METAaHOBBIM M KapOuAHBIA crocoObl. dusznueckue
CBOICTBa alKuMHOB. Peakuuu mnpuCOEIMHEHUS: TaJOreHUpPOBaHHUE, THIPOraJoreHUpOBaHUE,
runparamus  (peakuus KyuepoBa), ruapupoBanue. Tpumepusanus aneTwieHa B O€H30I.
[Tpumenenne ankunoB. Okucienne ankuHoB. OcoObIe CBOMCTBAa TEPMUHAIBHBIX ATKHHOB.

Ankaduenvt. OO0mas dopmyna ankangueHoB. CrpoeHue Monekyin. M3omepus u
HOMEHKJIaTypa ajkaaueHoB. Dusznueckue CBOWCTBA. B3auMHOE pacnoyiokeHHE T-CBSI3€H B
MOJIEKYJIax allKaJMeHOB: KyMYJIMPOBaHHOE, COMpPsDKEHHOE, HW30iupoBaHHOe. OCOOEHHOCTH
CTPOCHHS COTPSDKEHHBIX QJIKAJUCHOB, WX TOTy4YeHHE. AHAJIOTUS B XHUMHYECKUX CBOMCTBAaX
aNKeHOB U ankaaueHoB. [lonmmmepuzanus ankaaueHoB. HarypanbHBIE W CHHTETHYECKUN
Kaydyku. Bynkanmzamus kayuyka. Pesmna. PaGoter C.B. JleGenea. OcoOEHHOCTH peakiuit
MPUCOEANHEHUS K alTKaJieHaM C COMPSKEHHBIMU TT-CBSI3SMHU.

Huknoankanwvi. 1loHATHE O LMKIOAIKAaHAX M HMX CBOWCTBax. ['omosiormyeckuil psn u
obmas dopmyna nuknoankanoB. Hanpsokenne mukina B C3He, CsHg u CsHio, koHpOpManium
CsH1z. M3omepus 1nkinoankanoB (MO0 «yTJIEPOTHOMY CKENETY», YUC-, MPAaHc-, MEKKIACCOBas).
XUMHYECKUE CBOWCTBA LMKJIOAJIKAHOB: TOPEHHE, pa3JI0KEHHUE, PAAMKAIBHOE 3aMEIICHHUE,
nzomepuzaiusi. OcoOble CBONWCTBA IIUKIIONPOIaHa, IIUKI00yTaHa.

Apensl. beH3on kak npencraBuTenb apeHoB. CTpoeHne MoseKyIbl 6en3ona. ComnpshkeHne
m-cBsizedl. M3omepus u HOMEHKIATypa apeHoB, UX moxydeHue. ['omonoru OeHszona. BnusHue
OOKOBOM MK HAa SJEKTPOHHYIO TJIOTHOCTH COMPSKEHHOTO T-00J1aka B MOJIEKYJIaX TOMOJIOTOB
OcH30lla Ha MpUMepe Toiyona. XHWMHUYECKHE CBOWCTBa OeH3oma. Peaknuum 3amerieHus c
ydgactreMm O€H30Ji1a: TAJIOTeHUPOBAHNE, HUTPOBAHUE U alIKuinpoBaHue. [Ipumenenne 6eHzomna u
ero romojoroB. PamukanmpbHOe XiopupoBaHue OeH3oia. MeXxaHuW3M W YCIOBHUS TPOBEICHUS
peakIuy PaIuKATBHOTO XJIOpHpoBaHUs OeH3osa. Kartamutmdeckoe THUIpUpOBaHHE OCEH30JIA.
MexaHu3M peakiuii 3MeKTpoPHILHOTO 3aMEICHHS: TaJJOTEHUPOBAHUS U HUTPOBaHUs OEH30I1a U
ero romosioroB. CpaBHEHHE pPEaKIMOHHON CIOCOOHOCTH O€H30Jla M TOJyoJa B PEaKIUIX
3amenieHus. OpueHTtupyromiee aedctBue rpynnsl aroMoB CHz— B peakiusix 3aMelleHus c
yaactuem Ttoiyona. Opuentantel [ u Il poma B peakumsx 3amMemieHus ¢ y4acTHEM apeHOB.
Peakiii OOKOBBIX 1IeTIeH aJIKMIIOEH30I0B.



Pacyernble 3amaum. 1. HaxoxnaeHue MoJeKysipHOW (HOPMYIBI  OPraHUYECKOTO
coenHeHus: Mo Macce (00beMy) NpPOAYKTOB cropanus. 2. HaxoxaeHue MOJIEKYISIpHOR
dbopMyInbl BemiecTBa MO €ro OTHOCUTENIBHON IUIOTHOCTH M MAacCOBOM J0Jie¢ 3JIEMEHTOB B
coeaunenusix. 3. KomOuHMpoBaHHbIE 3a1a4H.

Jemoncrpanuu. Komnekius «IIpuponHble MCTOYHMKHM YIiIeBOAOpPOoJ0B». (CpaBHEHHE
nporeccoB ropeHuss Hedprtu u mpupogHoro rasza. OOpazoBaHue HE(QTSHOW IUIEHKH Ha
noBEepXHOCTH BoAbl. Katanutuyeckuii kpekunr napaguna. PactBopenne napaduna B 6eH3uHE U
UCIapeHue pacTtBoputesss M3 cmecu. llnaBiaeHue mnapaguHa U €ro OTHOLIEHME K BOJE
(pacTBOpeHUE, CpaBHEHHE IUIOTHOCTEH, cMaunBaHue). Pasnenenue cmecu OCH3MH — BOja C
IIOMOUIBIO ACIUTEIBHON BOPOHKH.

[Tomyuenue mMeTaHa U3 aneraTa HaTpUS U THAPOKCHAA HATpUs. Moenu MOJIEKY/ alKaHOB
— mIapocTepKHeBbIe U 00BeMHBIC. ['opeHne MeraHa, MponaHoOyTaHOBOHM cMecH, mapaduHa B
yCIIOBUSAX M30BITKA M HEJOCTaTKa Kuciopoja. B3peiB cMecu merana ¢ Bo3ayxoM. OTHOIIEHHE
MeTaHa, MPONaHOOYyTaHOBOM cMmecH, OeH3uHa, mapadguHa K OpPOMHOW BOAE U PACTBOPY
nepMaHraHata Kaiusg. B3pblB cMecH MeTaHa M XJIOpa, WHUIUUPYEMBIH OCBEIICHUEM.
Boccranosnenue oxcuna meau (11) mapadunom.

[lapocTepkHeBble M OOBEMHBIE MOJEIM MOJEKYJ CTPYKTYPHBIX U IPOCTPAHCTBEHHBIX
n30MepoB ankeHoB. OObEMHBIE MOJENN MOJEKyJ ankeHoB. [lomydeHue 3TeHa U3 3TaHOIA.
ObecuBeurnBanue 3TeHOM OpoMHOM Bojbl. OOeclBeYMBaHHE TEHOM pacTBOpa IEepMaHraHara
kanus. ['opeHne sreHa.

[Tonydyenue amerwiena w3 kapOuga kanbpiusa. Ousznueckue cBoWcTBa. B3ammopeiicTBue
areTuiieHa ¢ OpoMHOI Bojoil. B3aumoseiicTBue aneTusieHa ¢ pacTBOPOM MEepMaHraHaTa Kausl.
['openue anerunena. Bzaumoseiicteue ameruiieHa ¢ pacTBOPOM COJIM MEU WM cepedpa.

Mopnenu (mapoctep)kHEBble U 00bEMHBIE) MOJIEKYJ aJIKaJIMEHOB C PAa3JINYHBIM B3aUMHbBIM
pacriosio’)keHueM m-cBsizeil.  Jlemonmmepusanmsa kayduyka. Mogenu  (IIapocTep)KHEBBIE U
00BEMHBIE) MOJIEKYJ aJKaJUeHOB C pPa3jIMYHbIM B3aUMHBIM PACIOJOKEHUEM T-CBS3EH.
Koarynsius MiaeyHOro coka KaydyKOHOCOB (MOJIOUasi, O1yBaHUMKOB WU (PUKyca).

[[TapocTep>kHEeBbIE  MOJENM  MOJEKYJT I[HUKIOATKAaHOB ©  alikeHoB. OTHoOIIEHUE
[UKIIOTEeKCaHa K pacTBOPY MepMaHTraHaTa Kainusi 1 OpOMHOI1 BoJe.

[TapoctepxkHeBble 1 00BEMHBIE MOJENIN MOJIEKYJ O€H30J1a U ero roMosioroB. Paznenenue
C ITOMOMUIBIO JIETUTEILHON BOPOHKHU cMecH OeH3051 — Boja. PacTBopeHue B GeH30i1€ pa3iIMyuHbIX
OpPraHMYeCKHUX M HEOpPraHWYECKHUX (HalpHMep, cepbl) BEIECTB. DKCTpAarupoBaHue KpacuTesel u
JIpYTuX BELIECTB (Hampumep, HMojAa) OEH30JI0M U3 BOJIHBIX pacTBOpoB. ['openue OeH3oxa.
OtHomenue OeH30jla K OpOMHOM Boje M pacTBOpy mepMaHraHara kaiaus. llomdydeHue
HUTpoOeH3oma. ObeclBeUrBaHNE TOJIYOJIOM IMOAKUCICHHOIO pacTBOpa MepMaHraHata Kajlus U
OpOMHOIi BOJBL.

Jladoparopubie onbiThbl. 1. IlocTpoenune mopeneit mosiekyn ankaHoB. 2. CpaBHeHHE
IUIOTHOCTH M CMELIMBAEMOCTH BOJbI U yrieBonopoaoB. 3. IloctpoeHue mozeneil MOJNEKyJ
ankeHoB. 4. OOHapyxeHHUe ankeHOB B OeH3uHe. 5. [lonydeHue aleTuieHa U €ro peaxiuu c
OpOMHOI1 BOIOH U PacTBOPOM NEpMaHTaHaTa Kajusl.

Tema 4 Cniuptbl u ¢penoubi(10uacos)



Cnupmui. CoctaB u kiaccuukanuss cnuptoB. HM3omepuss crnupToB (TOJIOKEHHE
TUAPOKCHIIBHBIX TPYII, MEXKIaccoBas, «yrJIepoJHOro ckeineray). dusnyeckue CBONCTBA
CIUPTOB, UX MoJlydueHue. MexmonekynsipHas BOAOpogHas cBA3b. OCOOEHHOCTU 3JIEKTPOHHOTO
CTPOCHUA MOJICKYJI CIHUPTOB. XuMHUYecKHle CBOMCTBa CIIUPTOB, 06YCJIOBHCHHBI€ HaJIU4YuEM B
MOJIEKYJIaX THAPOKCWIBHBIX TPYII: 00pa3oBaHHWE aJKOTOJISITOB, B3aUMOJCHCTBHE C
raJloreHoBOAOpOIaMHU, MEXMOIEKYIISIpHAs i BHYTPUMOIJIEKYIIpHast  Aerujparanus,
sTepuduKanms, OKMUCIEHUE U JeruapupoBaHue cnupToB. OCoOOEHHOCTH CBOWCTB MHOTOATOMHBIX
CIIMPTOB. KauecTBenHnas pCaknud Ha MHOIoaTOMHBIC CIIMPTHI. Baxnueimne npeaACTaBUTCIIN
cnupToB. PU3MOIOTUYECKOE JIEHCTBUE METaHOJa M ATaHOJA. AJIKOTOJIHU3M, €r0 MOCJIEICTBUA.
[TpoduiakTuka aakoroau3ma.

@enonvi. Denoi, ero (hu3nyecKre CBOMCTBA U MOTydYeHHE. XUMUYECKHE CBOHCTBaA (peHosa
Kak (yHKUMA ero crpoeHus. KucinorHele cBoiicTBa. B3zammHOe BiusHHE aTOMOB U TIpymil B
MOJIEKyJIaX OpPraHMYECKHX BellecTB Ha npumepe ¢enona. IlomukonaeHcanus ¢eHona c
dopmanbaerunom. KadecrBennast peakuust Ha ¢enon. Ilpumenenue ¢enona. Knaccugpukanus
¢denonoB. CpaBHEHHE KHUCIOTHBIX CBOMCTB BEILECTB, COACPKAIIUX THUIPOKCHUIBHYIO TPYIIY:
BOJIbl, OJTHO- M1 MHOTOATOMHBIX CIIUPTOB, (eHosa. DIeKTpoUIbHOE 3aMelleHue B O€H30JbHOM
kosblie. [Ipumenenrne npou3BoHBIX EeHOoa.

PacuerHble 3anaun. Boruncinenus 1o TepMOXMMHYECKUM YPABHEHUSIM.

Hemoncrpanuu. Ousnueckue CBOWCTBAa JTaHoJa, mpomaHoia-l u  Oyranomna-1l.
[lapocTepkHEBbIE MOJEIH MOJICKYJI H30MEPOB C MoJeKyasipHbiMA (opmynamu C3HgO wu
C4H100. KonuuecTBeHHOE BBITECHEHHME BOJOpOJa M3 cnupTa HaTpueMm. CpaBHEHUE peakuui
TOPEHUS STHJIOBOTO U MPOMIIOBOTO cpTOB. CpaBHEHHE CKOPOCTEH B3aMMOICHCTBHS HATPHS C
STaHOJIOM, TpomnaHoioM-2, raunepuHoM. [lonydenue npoctoro s¢upa. [lonydeHue cioxHOTO
adupa. [lomydyeHnue sTeHa w3 draHoia. PacTBopuMOCTh (eHOTAa B BOJAE INPU OOBIYHON U
MOBBIIIEHHON TeMIieparype. BoiTecHeHune deHona u3 ¢eHonsATa HATPUsS YTOJIbHOW KHUCIOTOM.
Peaxnus dgenona ¢ xmopumom xenesa (III). Peakius denomna ¢ popmanpaerumom.

Jladoparopubie onbIThl. 6. IlocTpoeHue Mojeneil MOJIEKYST H30MEPHBIX CIIHPTOB. 7.
PacTBOpMMOCTh CHUPTOB C pa3IMYHBIM YHUCIOM aTOMOB yriepoja B Bojae. 8. PactBopumocTs
MHOTOAaTOMHBIX CIIUPTOB B Bojie. 9. B3aumojeiicTBie MHOTOATOMHBIX CHUPTOB C THAPOKCHIOM
meau (II). 10. B3aumoselicTBue BOIHOTO pacTBopa deHosa ¢ OpOMHOI BOIOM.

Tema S : Aabaeruanl. Kerons (9 uac.)

CtpoeHre MOJEKy albJEeTHA0B U KETOHOB, UX N30MepUs U HOMeHKIaTypa. OcOOEHHOCTH
CTpOEHUsI KapOOHWIIBbHOM Tpymmbl. PuU3nyeckne CBOWCTBA (opMalibAeTHaa U €ro roMOJIOrOB.
OTtpnenpHble TNPEACTABUTENM albJETUIOB M KETOHOB. XUMHYECKHE CBOWCTBA ajbJAETHOB,
00yCJIOBJICHHbIE HAJMYUEM B MOJIEKYJle KapOOHWJIBHOW TIpyIIbl aTOMOB (TUAPUPOBAHHE,
OKHCJICHHE aMMHUAYHbIMU PacTBOpaMu okcuaa cepedpa u runpokcuna meau (I1I)). Kauecrsennsie
peakiuu Ha anpaeruabl. Peakuus noaukonaeHcanuu Gopmaibaeruaa ¢ penonom. OcoGeHHOCTH
CTPOEHHS U XHUMHUYECKUX CBOMCTB KeTOHOB. HykiieopunbHOe npucoequHeHe K KapOOHMIbHBIM
coeauneHusM. [IpucoenuHenne nuaHoOBOAOpOIa U TUAPOCYIb(huTa HAaTpUs. B3anMHoe BiusHUE
aTOMOB B MoJIeKynax. ['aloreHnpoBaHue ajbJAETUAOB U KETOHOB M0 MOHHOMY MEXaHHU3MY Ha
cBeTy. KauecTBeHHas peakiiysi HA METHIIKETOHBI.

HMemouncrpanuu. IllapoctepkHeBble MOJENH MOJEKYN aNbJIETHIOB U H30MEPHBIX UM
keToHOB. OKuCIIeHNe OeH3ambernaa Ha Bo3ayxe. Peakius «cepedbpsiHoro 3epkanay. OkucieHue
anbaeruioB ruapokcusiom meau (II).



JlaGoparopubie onbiThl. 11. [TocTpoeHne Mozaeneil MOJIEKYJI U30MEPHBIX aJIbJIETUI0B U
KeTOHOB. 12. Peakiusi «cepeOpsiHOTO 3epkanay. 13. OkuciieHne aabAerua0B THAPOKCUIOM METU
(IT). 14. Oxucnenue 6eH3aIBACTHIA KHCIOPOIOM BO3TyXa.

Tema 6 :KapOoHoBbI€ KMCJIOTBI, CJI0KHbIE dGUPHI U KUPHI (9 yac.)

Kapoonogvie kucnomwi. CtpoeHre MOJEKyJl KapOOHOBBIX KHUCIOT U KapOOKCHJIbHON
rpynmnel.  Kinaccudukanus u HOMEHKJIATypa KapOOHOBBIX KHCIOT. Du3nyeckue CBOICTBa
KapOOHOBBIX KHUCIOT M MX 3aBUCHUMOCTb OT CTpOE€HUs Mojekyid. KapOoHOBble KHUCIOTHI B
npupoze. buonornyeckas ponb KapOOHOBBIX KHCIOT. OOIIMe CBOHCTBA HEOPTaHUYECKHX U
OpPraHMYECKHUX KHUCIOT (B3aUMOACHCTBUE C METaUIaMH, OKCHUAAMU METaJUIOB, OCHOBaHMSIMH,
coinsimu). BnusHue yriaeBogOpOAHOrO pajguKala Ha CUIy KapOOHOBOM KHCIOTHL. Peaknus
TepuUKaALMM, YCIOBUS €€ MpOBeJIeHHs. XMMUUYECKHE CBOICTBAa HENpeneibHbIX KapOOHOBBIX
KUCJIOT, OOYCJIOBJIEHHBIE HAJIMYHMEM T-CBA3M B MOJIEKyjde. Peakuuu 31eKTpopHIBLHOTO
3aMeIleHus ¢ yyacTheM OEeH30MHOM KHCIIOTHI.

Cnosxcuvte 3uper. CrpoeHue CIOXHBIX d3¢upoB. HM3oMmepus CIOXHBIX 3(PUPOB
(«yriepofHOro ckenera» M Mexkinacconas). HomeHnknarypa cinoxHbix 3¢upoB. OOpatuMocTsb
peaxuu dTepuuKaIy, THAPOIN3 CIOKHBIX 3(¢upoB. PaBHOBecHe peakuuu srepudukanum —
ruponu3a; GakTophl, BIUAIOIINE Ha Hero. PellieHne pacyeTHbIX 3a7a4 Ha OIpe/ieJieHHe BhIX0/1a
MpoJyKTa peakuuu (B %) OT TEOPETHUUECKH BO3MOXKHOTO, YCTAaHOBJIEHHUE (DOPMYIIBI U CTPOCHUS
BEIIIECTBA 10 MPOAYKTaM €ro Cropanus (WId THAPOIU3a).

Kupwr. JKupbl — ciioxxHble 3QUphl MIMLEpUHA U KapOOHOBBIX KUCIOT. COCTaB U CTPOCHUE
xupoB. Homenknatypa u kinaccudukanus xxupoB. Macna. XKupsl B npupoae. buonornueckue
¢ynkuuu sxupoB. CBoiicTBa kupoB. OMBUICHHE >XHUPOB, NojiydeHue Mmbuia. OObsiCHEHUE
MOIOIIMX CBOWCTB MblIa. ['miapupoBanue xuakux sxupoB. Maprapus. llonsarue o CMC.
O0bsicuenne Morommux cBoricTB Mbiia 1 CMC (B cpaBHEHUN).

JlemoHcTpanuu. 3HAKOMCTBO C (DU3WYECKMMHU CBOMCTBAMH HEKOTOPHIX KapOOHOBBIX
KHUCJIOT: MypPaBbHHOM, YKCYCHOM, MPOMHUOHOBOM, MacIsTHOM, I1aBEJIEBOM, TUMOHHOM, OJIEMHOBO,
CTeapHHOBOM, OeH30iiHOI. Bo3ronka 6eH30iHOM KUCI0ThI. OTHOIIEHUE pa3IMYHBIX KapOOHOBBIX
KUCIO0T K Boje. CpaBHEHHE KHUCIOTHOCTU Cpebl BOJHBIX PAaCTBOPOB MYpPaBBUHOM M YKCYCHOM
KHUCJIOT OJMHAKOBOM MOJISIpHOCTU. [lonyueHHe NPUATHO TMAaxHYIIEro CJIOXHOro sdupa.
OTtHoleHne Kk OpOMHOM BOJIE M PacTBOPY NEpMaHraHaTa Kajus MpeneabHOW M HempeaenbHON
KapOOHOBBIX KUCNOT. [llapocTepkHeBbIe MOAETN MOJIEKYIN CIOXKHBIX 3(UPOB U M30MEPHBIX UM
KapOOHOBBIX KUCIOT. OTHOIIEHUE CIMBOYHOTO, MOJCOIHEYHOT0 U MAIIMHHOIO Macjia K BOAHBIM
pacTBOopaMm OpoMa M NepMaHTraHaTa Kajusl.

JlabopaTopusbie onbIThl. 15. [locTpoeHne mojeneil MOJEKysl M30MEPHBIX KapOOHOBBIX
KUCJIOT U CIOXHBIX 3¢upoB. 16. CpaBHEHHE CHIIBI YKCYCHOW U COJSTHOM KHCIIOT B PEaKIUsaX C
nuHKoM. 17. CpaBHEHHME pacTBOPMMOCTH B BOJIe KapOOHOBBIX KHUCIOT M uX cojeil. 18.
B3aumoneiicTBie kapOOHOBBIX KHCIOT C OCHOBHBIMU OKCHJIaMH, OCHOBAaHUSIMH, aM(pOTEPHBIMU
TUAPOKCUAAMHU U coisiMu. 19. PacTBOpUMOCTS JKHMPOB B BOJIE U OPraHUYECKUX PACTBOPUTENSAX.

JKcnepuMeHTAIbHbIE 3aa4u. 1. Pacno3HaBaHue pacTBOpOB aleTara HaTpusi, kKapooHaTa
HATpUs, CUJIMKaTa HATPUS U cTeapaTa Hatpus. 2. Paco3HaBaHue 0O6pa3iioB CIMBOYHOTO Macia U
MaprapuHa. 3. [lonydueHune kapOOHOBOW KUCIOTHI U3 MbLa. 4. [TonyueHne yKCyCcHOM KHCIOTHI U3
aleraTta HaTpHsl.

Tema 7 YraeBoanl (5 u)



MoHo-, 11- 1 nonucaxapubl. [IpeacTaBUTeNn KaK10M rPyIIbl.
buonornueckas posib yriieBos1oB. Mx 3HaueHUE B )KM3HU YEIOBEKa M OOIIECTRA.

Monocaxapuowt. I'moko3a, ee ¢puzndeckue cBoiictsa. CTpoeHrne MOJIeKyJbl. PaBHOBecHsI B
pacTBOpE TJIIOKO3bl. 3aBUCHMOCTh XMMHUYECKHX CBOMCTB TJIIOKO3bI OT CTPOEHHUS MOJIEKYJIBI.
B3aumopeiicteue ¢ rumpokcugom menu (II) mpu komMHATHOW Temmeparype W HarpeBaHUH,
sTepudUKAIHS, PEAKIUs «CepeOpsHOro 3epKaliay, THAPUpoBaHue. Peakiuu OpoKeHUs TIIOKO3bI:
CIUPTOBOTO, MOJOYHOKHUCIOrOo. [mioko3a B mpupoae. buonormueckas pojb TUIFOKO3BI.
[IpuMmeHeHrEe TIIOKO3bl Ha OCHOBE €€ CBOWMCTB. DpyKTo3a Kak M30Mep TINoKo3bl. CpaBHEHHE
CTPOCHHSI MOJIEKYJI M XUMUYECKUX CBOMCTB TJIIOKO3BI U (DpyKTO3bl. PpyKTO3a B MPUPOAE U €€
Ouosioruueckas poib.

Jucaxapuowvt. Ctpoenue nucaxapujoB. BoccraHaBiuBaronme U HEBOCCTAHABIMBAIOIINE
nucaxapuipl. Caxaposa, J1akTo3a, MaJibTO3a, UX CTPOCHUE W Omoyormyeckas poib. ['mapomus
nrcaxapuaoB. [[poMBIIUIEHHOE TIOTYYEHUE caxapo3bl U3 IPUPOIHOTO CHIPHSI.

Honucaxapuow. KpaxMan u 1eioio3a (CpaBHUTENbHAS XapaKTEPHCTHUKA: CTPOEHUE,
CBOIicTBa, Ouosorunyeckass poib). DU3NYECKHUE CBOWCTBA IOJINCAXAPUIOB. XUMHUYECKUE
cBoiicTBa monucaxapunoB. ['maponu3 nonucaxapunoB. KauecTBeHHass peakius Ha Kpaxmall.
[Tonmcaxapuapl B Ipupoje, uX Ouosorundeckas poib. [Ipumenenne nomucaxapuaos. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHaX. B3anmopeicTBHe 1ETI0I03bl C HEOPTaHUYECKHUMH U KapOOHOBBIMU
KHUCII0TaMU — 00pa30BaHUE CIOKHBIX 3(PUPOB.

JMemoncTpanuu. OOpa3ipl yriieBoJ0B U M3JCIUN U3 HUX. B3zaumojencTBue caxaposbl C
rugpokcugoM meau (II). IomyueHue caxapara KajibLusi M BbIIEIEHUE caxapo3bl M3 pacTBOpa
caxapara KanpIus. Peakius «cepeOpsiHOTO 3epKana» Ui TIIOKO3bl. B3aumoeiicTBue riroKo3bl
¢ (ykcuHcepHHCTONM KHCIOTOM. OTHOLIEHHWE PacTBOPOB Caxapo3bl MU MalbTO3bl (JAKTO3bI) K
ruapokcuny Meau (II) mpm HarpeBanuu. O3HakomieHHME C (DU3HUECKHMU CBOWCTBaMU
LEJUTI0NIO3bl M Kpaxmaina. HaOyxanue memmono3sl M Kpaxmaia B Boze. [losyueHue HuUTparta
LEJUTIOIO3BL.

Jla6opaTopusblie onbiThl. 20. O3HakOMJIeHHE ¢ (PU3UUECKHUMH CBOWCTBAMH TIIIOKO3BL. 21.
B3aumoneiictBue rimoko3sl ¢ ruapokcugoM Meau (II) mpu OOBIYHBIX yCHOBHSIX WM HpHU
HarpeBaHuu. 22. B3auMoJeiCTBUE IIIOKO3bI M €axapo3bl ¢ aMMHAYHBIM pPacTBOPOM OKCHJIA
cepebpa. 23. Kucnorueiii ruaponuns caxaposbl. 24. KauecTBeHHass peakius Ha Kpaxmai. 25.
3HAKOMCTBO C KOJUIEKIIUEN BOJIOKOH.

JKCNepHUMEHTAJBbHBIC 3a1a4M. 1. Pacno3HaBaHue pacTBOPOB INIIOKO3bI U INIMLIEPUHA. 2.
OnpezneneHue HaIM4Ks KpaxMaia B MeJe, xjiede, MaprapiHe.

Tema 8 A3oTconep:kamue oprannvyeckue coequHenust (6u)

Amuner. CoctaB u cTpoeHHe aMHHOB. Knaccudukaius, u3oMepus U HOMEHKIATypa
aMuHOB. Anudartndeckue amuHbl. AHWIWH. [lomydeHne aMHHOB: aJKWUJIMPOBAaHUE aMMMAKa,
BOCCTAHOBJICHHE HUTpOocoequHeHni (peakuust 3uHMHA). DuU3MUecKWe CBOWCTBA AaMHHOB.
XUMHYECKUE CBOMCTBA AMUHOB: B3aUMOJICHCTBUE C BOJOM M KHUCIOTaMH. ['oMoJIornyeckuit psj
apOMAaTUYECKUX AaMHUHOB. AJIKWJIMPOBAHME M al[WIMPOBAHME AaMHUHOB. B3anmHoe BiMsHUE
aTOMOB B MOJIEKyJaX Ha MpUMEpe aMMHaka, aTUu(PaTHIECKUX U apOMATHYECKUX aMUHOB.
IIpruMmeHeHne aMuHOB.



Amunoxkuciomer u oeaku. COCTaB U CTPOCHHE MOJIEKYJ aMUHOKHCIOT. M3omepus
AMHWHOKHUCIOT. I[BOfICTBGHHOCTB KHCJIOTHO-OCHOBHBIX CBOMCTB aMHHOKHCIIOT M €€ IMPpUYUHBI.
B3aumopeiicTBie aMHUHOKUCIOT C OCHOBaHUsAMH. B3anMonelicTBie aMUHOKHUCIIOT ¢ KHCIIOTaMU,
oOpa3oBaHue CIOXHBIX 3(upoB. OOpazoBaHHE BHYTPUMOJIEKYJSPHBIX cosiell (OHIONSIpHOTrO
noHa). Peakius moiMKoHACHCAMH aMUHOKUCIOT. CUHTETHYECKUE BOJOKHA (KampoH, SHAHT U
np.). buonorudeckas posib aMuHOKUCIOT. [IpuMeHeHE aMUHOKHUCIIOT.

benku kak npuponHsle OuomnosnuMepsl. llenTuanas rpynna aToMoB M NENTUHAS CBS3b.
[Tentuapl. benku. IlepBuuHas, BTOpUYHAsT M TPETHUYHAs CTPYKTYpbl OENKOB. XHUMHUYECKUE
CBOMCTBa O€JIKOB: TOpEHHE, JeHATypalus, TUIAPOJIN3, KaueCTBEHHbIC (I[BETHHIE) PpPEaAKIUU.
buonoruueckue ¢ynkuuu OenkoB. 3HaueHue OenkoB. UeTBepTuyHas CTPYKTypa OENKOB Kak
arperanus OCJIKOBBIX M HEOEITKOBBIX MOJIeKy. ['mobanpHas mpobiema OEIKOBOTO ToJI0aHUs U
MyTU €€ PelIeHHUs.

Hykneunoevle kucnomsl. OOmUNA TUTaH CTPOCHHS  HYKJIeOoTHaAOB. I[loHsiTHE O
MAPUMHUIUHOBBIX U MTyPUHOBBIX OCHOBaHMsX. [lepBuuHas, BTOpUYHas M TPETUYHAS CTPYKTYPHI
monekynbl JIHK. buonorunueckas pons JJTHK u PHK. I'ennas unkeHepust 1 OMOTEXHOJIOTHS.
Tpancrennsie pOpPMBI JKUBOTHBIX M PACTEHUIA.

JdemoHcTpanun. @usznueckue CBOIICTBA MeTWiamMuHa. l'OopeHue  MeTuIamMHuHa.
B3aumopelicTBue aHWIMHA W METHJIIAMHHA C BOAOW WM Kuciotamu. OTHomeHWE OCH30lla U
aHwIMHa K OpoMHO# Boje. OkpalinBaHue TKaHEW aHUIMHOBBIMU KpacutensiMu. OOHapyKeHue
(G YHKIMOHATBHBIX TPYII B MOJIEKYJIaX aMUHOKHUCIIOT. HelTpanuzanus menoyn aMuHOKHUCIOTOM.
Heilitpanu3zanus KuciaoTel aMUHOKUCIOTOW. PacTBopeHue u ocaxaeHue OenkoB. JleHaryparus
OenkoB. KauectBeHHble peakiuu Ha Oenku. Moaenu monekynsl JJHK u paznuusbix BHIOB
monekyn PHK. OGpa3ipl npoayKTOB MUTAaHUS U3 TPAHCTCHHBIX ()OPM PACTEHUN U SKUBOTHBIX;
JIEKApCTB U MPEnapaToB, U3TOTOBJICHHBIX C TOMOIIBIO T€HHON WHKEHEPHUH.

Jladoparopubie onbIThl. 26. [locTpoeHne mojeneld MOJEKyJd M30MEPHBIX aMUHOB. 27.

CMmemmBaeMocTh aHWIMHA C BoJoW. 28. OOpa3zoBaHMe cojiell aMMHOB C KucCIOTamMH. 29.
KauectBenHbIe peakiii Ha OEIKHU.

Ipaktuxym (84) Bce npakmuueckue pabomut pacnpedenensvt Ro 6cemy Kypcy.
1. KadecTBeHHBII aHaIN3 OPraHUYECKUX COSAMHEHUN
2. YrieBonopoibI.
3. CriupTeI ¥ PEHOITBI
4. AnpIeTuansl 1 KETOHEL.
5. Kap6oHOBBIE KHUCTOTHI.
6. YTICBOIEL.

7. AMUHBI, aMUHOKHUCJIOTBI, OCIKH.



8 N nentudukaiys opraHnuecKnXx COCAMHCHUH.
KonTposabHbie padoThbI:
1.K/PNel: «Ctpoenue u kiaccuukanusi OpraHuueCKUX COSAMHEHUH.
2.K/P Ne2: «IIpenenbHble U HETIPEIEIbHBIE YTIIEBOI0PO/IBL.)»
3.K/P Ne3: «CrupTsl 1 (eHOIBI,KapOOHUIICOAEPIKAIINE COCTUHEHUS
4.K/P Ned: «KapOoHOBBIE KHCIOTHI U MX TIPOU3BOIHBIE. )

5.K/P Neo5: «¥YTi1eBoibI M a30TCOIEPIKAIINE COSTMHEHUS. )

YYEPHO-METOJIHUYECKOE OFECIIEYEHHE

PabGouass mporpamma OpHEHTHpPOBaHA HA WCIOJb30BaHUE YydeOHWKA «Xumus. Ok
[Tpoduneuseii ypoBeHs» aBropoB O. C. I'abpuensina, . H. Mackaesa, C. }O. Ilonomapesa, B.
W. Tepenuna (Mocksa.: [Ipoda, 2013.), a TakKe TOMOITHUTEIFHBIX TOCOOUH:

AJISl YYUTEIA:

1. O.C Tabpuensia. «IIporpamma kypca xumum s 8-11 kimaccoB 00meo0pa3oBaTeIbHBIX

YUPEKIACHUIN». M.: Hpoda, 2011.
2. O. C. T'abpuenssa, 1. I'. OctpoymoB «Xumus. Mertomudeckoe mocobme. [TpodunbHbiii
YPOBEHB. ( M.: Hpoda, 2006.)
3. H. C. [1aBnoBa. /lunakTuueckue KapTouku-3aaanus no xumuu: 10-i ki.: k yueOHuky O. C.
["aGpuensina u Ip. «Xumus 10 KIL».(M.: DK3aMeH, 2006.)
4. . I'. Xomuenko. COOpHUK 3aJa4 ¥ YNPaXHEHUH MO0 XUMHH» (U1 MOCTYNAIOIIUX B BY3bI)
Mockea,: Hogas BOJIHA, 1999.

JJISA yHYaluuxcs:

OHuuknonennyeckuit  cioBapp toHoro xumuka (Coct. B.A.Kpunman, B.B.Cranno.)-
M.:Ilegaroruka , 1990. N.I' Xomuenko «COOpHUK 3ajjad M YHOPaKHEHUN MO XUMHM» (A7
NOCTyMaroMX B By3bl) Mocksa,: HoBast BonHa, 1999.

KoMmnbroTepHoe obecneuenue: - «O0pazoBarenbHast KOJUICKIUsA. XuMus st Beex - XXI:
Pemrenvie 3amau. CaMOy4HTENbY; - «3aKOHOMEPHOCTH MPOTEKAHHWsS XMMHYECKHX PEaKIhi»; -
DJeKTpoHHBIH cripaBouHuK «Kupumia u Medoausy». Jlnunsri caiit: sikorskaya-olja.narod.ru




TeMmaTmyeckoe nnaHmposaHue yqe6|-|oro MmaTepumana

= HaumeHoBaHue pa3esioB U TeM. Jara mo Hara
= IJIAHY dbakTuye
Sl
. CKH
Beeoenue 4 uac.
1 IIpeamer opranndeckoit xumuu. Mecto u poib
OpPraHMYECKOM XMMUU B CUCTEME HAyK O IPUPOJE
2 Teopust cTpoeHHs OpraHUYECKUX COeAUHEHUNH A. M.
bytneposa.
3 | Ctpoenue aroma yriepona. KoasieHTHas XuMHA4decKast
CBSI3b.
4 | BaneHTHbIE COCTOSIHMS aTOMa YIJIepoJa.
Tema 1. CTpoenne n kiaccupukanus OpraHu4ecKux
coennHeHuii 12 yac
) Knaccudukanus opraHnuecKux COCTUHEHUH .
6 Knaccugukarus opraHmuecKiuX COSAMHEHUH 110
(YHKLIMOHATIBHBIM TPYIIIIAM.
7 OCHOBBI HOMEHKJIaTypbl OPraHUYECKUX COETUHEHUM
8 OCHOBBI HOMEHKJIATypbl OPraHUYECKUX COETUHEHUM
(YpoK-ympaxHeHue).
9 N3omepus B opranndeckor XuMun. Buisl nzomepun.
10 CrtpykTypHas u3oMepHusi.
11 [IpocTpaHcTBEHHAs U30MEPUSL.
12 Pemenue 3an1a4y Ha HaxXOXKACHUE MOJIEKYIISIPHON
(hopMyJIbl OpPraHNYeCKUX COeTMHEHUH.
13 Pemenue 3a1a4y Ha HaXOXKAEHUE MOJIEKYIISIPHOM
14 (bopMyIbl OpraHMYECKUX COESIUHEHUH.
15 O06o0u1ieHne 1 cucTeMaTH3aIys 3HaHUH O CTPOSHUH U
KJIacCU(UKALUN OPraHUYECKUX COETUHEHUN
16 KonrtponbHas padora Nel «CtpoeHne u KiaccupuKaims
OpPraHMYECKUX COCAUHEHUI»
Tema 2. XuMHYecKHe peaKIiii B OPraHN4ecKoi XUMHUH
3 yaca
17 THunbl XUMHYECKUX PEaKLUi B OPraHU4E€CKOW XUMHUH.




Peaknun 3aMeleHus, IpUCcOeAMHEHUS, OTILCIIIICHUS,
n3oMmepuszanuu. MoHHbIN U pauKanbHbIM MEXaHU3MBI

peaKuuid.

18 B3aumHoOe BiIMsSHUE aTOMOB B MOJICKYJIaX
OpPraHUYECKUX BEILECTB

19 O06o00mieHre 1 cucTeMaTU3aIMsl 3HAHUH 110 TeMe
«XUMHYECKHE PEAKIIUH B OPraHUYECKOU XHUMUI)
Tema 3. YrueBogopoasl 29 yac + 2 yaca np/p

20 [IpupoHbIE HICTOYHUKH YTIIEBOIOPO0B. HedTh.
[IpupoaubIii ra3, KaMEHHbBIA YTOJIb

21 Ankanbl. CTpoeHHE U HOMEHKIJIaTypa

22 Ankansl. [Tonyyenne u ¢pusnueckue cBoicTBa.

23 XuMuYecKue CBOMCTBA ankaHoB. Peakuuu 3amenieHus

24 XUMHYECKHE CBOMCTBA alIKaHOB. [[pumMeHeHne
QJIKaHOB.

25 [IpakTuueckas paborta Nel«KauecTBeHHBIH aHann3
OpPraHUYECKUX COCAUHEHUI»

26 AJIKEHBI: CTpOEHUE, U30MEPHs, HOMEHKIIATypa

27 AJnkeHsbl: pU3NUECKHE CBONCTBA, TOIYYECHHE

28 XHUMUYECKUE CBOWCTBA aJIKEHOB. Peakunn
MIPUCOCAMHCHHUS

29 XUMHYECKUE CBOMCTBA aTKEHOB. Peakiuu okuciaeHus u
nonuMepu3anui. [IpuMeHeHne alkeHOB Ha OCHOBE MX
CBOMCTB.

30 O0600611eHre U cucTeMaTu3alys 3HaHU| 10 TeMaM
«AJIKaHBI) U «AJIKEHBD)

31 Ypok- yrpakHEHHE TI0 PEIICHUIO0 PaCUeTHBIX 3a71a49 Ha
HAXO0XJICHUE MOJIEKYJISIPHON POpPMYIIBl OPraHUYECKOTO
COCJTUHCHHS .

32 Ypok- yrpakHeHHE IO PEIICHUIO PACUETHBIX 3a71a4 Ha
HaXO0XJICHUE MOJICKYJIIPHOH (POPMYITBl OPraHHIECKOTO
COCITUHEHHUS .

33 ATNKUHBIL: CTPOCHHE, U30MEpHs, HOMEHKIIaTypa

34 AJNKuHBL: pU3NYECKUE CBOMCTBA, TIOJTYYEeHUE

35 XUMHYECKHE CBOMCTBA AJIKHHOB.

36 XuMuyeckue cBorcTBa alkuHOB. [Ipumenenue




AJIKMHOB.

37 Aunkaguenbl. Ctopenue moliekyi.. U3omepus u
HOMEHKJIaTypa,oTy4eHue.

38 XuMuYecKue CBoMcTBa ankaaneHoB. Kayuyku. Pe3una

39 Huknoankansl. CTpoeHHE; U30MEpHsl, HOMEHKJIATYpa.
XUMHYECKHE CBOMCTBA LIUKIIOATIKAHOB

40 [TonyyeHnune MUKI0ATKaHOB.

41 O06o001IeHre U CHCTeMaTH3alus 3HAHUN TT0 TeMaM
«[IpenenpHble U HENMPEIEIbHbBIE YTIIEBOAOPOIBD.

42 K/p Ne2 o temam «lIpenenvHbie U HEMpEaEIbHBIE
YIIEBOAOPOIBDY.

43 ApomaTtudeckue yrieBoaoposl (apensl). benson u ero
romonoru. M3omepus n HomeHkiarypa. dusndeckue
CBOICTBA .

44 CriocoOsl MoTyueHus: apeHoB.

45 XuMuyeckue cBorcTBa OeH30J1a. XJIOpUPOBAHUE U
rupupoBanue 6ensona. Peakuuu 3ameenus 6eH3ona.

46 Xumudeckue cBoicTBa oeHzona.llpumenenune 6eH3ona
Y €r0 TOMOJIOTOB.

47 I'enetnueckas CBSI3b MEXKAY KJIaCCaMH YTIEBOIOPOIOB.

48 Ypok-yrnpakHeHHE 110 PEUICHUIO paCYETHBIX 3a/1a4.

49 O06o001enre 3HaHUH 0 TeMe «Y TIIEBOAOPOIBI».

VYpok-ynpaxHeHHE TI0 PEHICHUIO PACYETHBIX 3a/1a4

50 [Ip/p Ne2: «YrneBomopoab»

Tema 4. Cnuprsl u ¢penonnt 10 yac + 1 yac np/p

o1 Crnuptsl. CoctaB, ki1accupuKanus, u30Mepus,
(bu3nyecKkre CBOMCTBA CIUPTOB.

52 ITonyuyenune cnupToB.

53 XUMHUYECKHE CBOMCTBA MPEIETbHBIX OJJHOATOMHBIX
CIIUPTOB

54 XUMUYECKUE CBOMCTBA MPEAETBHBIX OJTHOATOMHBIX
CIIUPTOB

55 MHOroaTroMHbI€ CIUPTBHI.




Baxueiimuenpencrasu. XMMU4ECKUE CBOMCTBA.

56 [Tonmy4yeHre MHOTOATOMHBIX CITUPTOB.

57 ®denHou, cTpoeHue, GU3NIECKUe CBONCTBA U MOTYYCHHE.

58 Xumuueckue cBoicTBa ¢penona. [I[pumenenue.

59 [TpakTtuyeckas padora Ne3 «CrnupTsl U HEHOTBI

60- | O0oOmeHre 1 cucTeMaTH3aIMs 3HaHU 110 TeMe

61 «CrnupThl U HEHOIIBIY
Tema 5. Aubaeruabl 1 KeToHbl 9 yac + 1 yac np/p

62 Anbierusl: Kiaccuukaius, u3oMepus,
HOMEHKJIaTypa,(hru3nuecKue CBOICTBA .

63 [TosrydkHME aTbaeTHIOB.

64 XHUMHUYECKHUE CBOMCTBA aIbJEeTUI0B.

65 XuMUYecKue cBOMCTBA anberu1oB. KauecTBeHHbIe
PeaKIK Ha aJIbICTHIbI

66 Keronsl, HOMEHKIIaTypa, CBOHCTBA

67 [IpakTuueckas padota No4:«Anpaeruibl U KETOHBD)

68 Cucremaru3zanusi 1 0000IICHUE 3HAHUK O CITUPTaXx,
(beHonax 1 KapOOHMITBHBIX COCTMHEHUSX

69 Ypok-yrpaxHeHHE 110 PEIICHUIO PACYCTHBIX U
AKCIIEPUMEHTAIbHBIX 33/1a4.

70 VY pok-ynpaxHeHHE TI0 PEHICHUIO PACYETHBIX
AKCIIEPUMEHTAIbHBIX 33/1a4.

71 KonTponbnas padora Ne3 «CnupTsl U (eHOIIbI,
KapOOHMJICOIep KALIIE COSTMHEHUS
Tema 6. Kap6oHOBbIe KHCJIOTBI, CJ10KHBIE 3(PUpHI,
kupbl 9 yac + 1 yac np/p

72 KapOoHOBBIE KHCITOTHI, X CTPOCHHE, KiIaccuuKanms,
HOMEHKIaTypa. ®u3udeckue CBONCTBA MPEIeIbHBIX
OJIOHOOCHOBHBIX KapOOHOBBIX kucioT.Ilomydenue.

73 XUMHUYECKHe CBOMCTBA KAPOOHOBBIX KUCIIOT.

74 XUMHYECKHE CBOMCTBA KAPOOHOBBIX KHCIIOT.

[IpencraBuTenn KapOOHOBBIX KHUCIOT U UX
npuMeHeHne. OyHKITMOHAIBHBIE TPOU3BOTHBIC




KapOOHOBBIX KHCIIOT.

75 [IpakTrueckas padota No5:«KapOOHOBBIE KHCIOTHI

76 Crnoxxnbie 3(UpHI : PU3NUECKHE CBOMCTBA, CTPOCHHUE,
HOMEHKJIATypa, MOJy4YeHHe,

7 XHUMHYECKUE CBOMCTBA CIIOKHBIX 3(PUPOB.
[Ipumenenue

78 VYpok-ynpaxHeHHe [0 PEeHICHUIO PaCYE€THBIX 3a/1a4

79 Kupsl. CocTaB u cTrpoeHre MoJieKkys. Pu3nyeckue u
XUMHYECKHE CBOMCTBA kUpoB. Mbuta u CMC

80 O00011IeHEe U CUCTEMATH3alis 3HAaHUI 10 TEME
«KapOoHOBBIE KHCIIOTHI, CIIOKHBIE 3(DUPBL, KUPBI»

81 KonTponbnas padota Ne4:«KapOoHOBBIE KUCIOTHI U X
MIPOU3BOTHBIC»
Tema 7. YrueBoasl S yac + 1 yac np/p

82 VYTIeBobl, HX COCTAB U KIacCU(pUKAIUSL

83 Monocaxapuapl. ['ekcos3bl. [moko3a . XuMudeckue
CBOWCTBA U OMOJIOTUYECKAS POJIb TIIFOKO3BI.
[IprMeHeHne IIII0KO3BI.

84 [Tonucaxapuapl. Kpaxman u nemnrosiosa

85 [Tonucaxapunpl. Kpaxmai v nesrosiosa.

86 [TpakTryeckas pabora Ne6«YriaeBoab»

87 CucremaTu3aius 1 0000IIeHHE 3HAHUN TIO TeMe
«YrneBofbl». Pemienne pacyeTHhIX 3a/1a4.
Tema 8. A3oTcoaepxaniue opraHnyecKne BeuecTsa 6
yac + 2 yaca np/p

88 AMUHBL: CTpOeHHE, KilaccuuKanus,
HOMEHKJIaTypa,oyuyeHue.

89 XUMHUYECKHE CBOWCTBA aMUHOB. AHUJIMH.

90 AMUHOKHCTIOTBI: COCTaB M CTPOCHUE MOJIEKYIL,
HOMEHKJIATypa,oy4eHNue,XUMUYECKHUE CBOMCTRA.

91 benku kak 6uononumepsl. CTpyKTypa OEIKOB.

buonoruueckue GpyHKIuU 6€TKOB. XUMHUECKUE
CBOMCTBA OEJIKOB. 3HAYECHUE OEIIKOB




92 HyxknenHnoBbie KUCTOTHI.

93 [TpakTrueckas padbota No7 « AMUHBI, aMUHOKHUCIIOTHI,
OeIKI

94 [TpakTrueckas padota Ne§ «Mnentudukamnms
OPraHUYECKUX COCTUHEHUIN»

95 Kontponbnas padota NeS«YraeBoas! u
a30TCOJIepKAIIUE COCTUHEHUS
Tema 9. buosioruyeckn akTHBHbIE BellecTBa 6
yac.+1yac pe3epBHOe BpeMsl.

96 Burtamunsl.

97 depMeHTHI

98 ["'opMonbI

99 JlexapcTaa.

100 | OGoOmieHue 1 cucTeMaTH3aIKs 3HAHUH 110
OpPTraHUYeCKOW XHUMHUHU.

101 | UToroBasi KOHTPOJIbHAsI padoTa.

102 Pe3epBHOE Bpems.

Tpe6oBaHMA K YPOBHIO NOANOTOBKM y4YalUXCA

Tpe6oBaHuA K pe3ynbTatam ycBoeHUs yue6Horo matepuana xumum 10 Knacca

B pe3ynemame u3yvyeHuUs XuMmuu Ha rnpogusabHOM YposHe YYeHUK 00X eH

3HaTb/I10HMMaTb

sa)(Heliwue xXumu4ecKue MOHAMUSA: BELLECTBO, OKUCAUTENb U BOCCTAHOBUTEb,
OKUCNEHME M BOCCTAaHOBNAEHME, TeENN0BON 3DEKT peakLmnm, CKOPOCTb XMMUYECKOM
peakLuMu1, KaTanus, XMM1UYeCcKoe paBHOBECUE, YINEPOAHbIN CKeNeT. PyHKLMOHAbHAA
rpynna, usomepusa, romosiormsa:

OCHOBHbIE 3AKOHbI XUMUU: COXPaHEHWA MacCbl BELLECTB, MOCTOAHCTBA
coCTaBa, MepMoANYECKNIA 3aKOH,

OCHOBHble meopuu xumuu: XMMUYECKOM CBA3N, CTPOEHUA OPraHNYeCKNX CoeaAnNHEHUMN.




eaxcHeliwue sewjecmea u mamepuansl: MeTaH, 3TUNEH, aueTuneH, 6eH30n, 3TaHOA,
MpPbI, MblNa, INIOKO3a, Caxapo3a, Kpaxmarsn, KneTtyaTka, 6enKkn, UCKYCCTBEHHbIE U
CUHTETUYECKME BOJIOKHA, KaydyKu, N1acTMacchl,

ymeTb:

Ha3bI8aMb: U3yHeHHble BELECTBa N0 KTPUBMANBHONY» UAN MEXAYHAPOAHOM
HOMEHKNATYpe,

onpedenams: BaJIEHTHOCTb U CTEMNEHb OKUCNEHUA XMMMUUYECKUX DIEMEHTOB, TUM
XMMWYECKOM CBA3M B COEAMHEHUAX, 3apAL MOHA, MPUHAANEKHOCTb BELWECTB K Pa3/INYHbI
K/laccam OpraHUYeCcKnx coegmuHeHun,

Xapakmepusoeameo. O6IJ.I,M€ XMMUYECKNE CBOMNCTBA OpraHn4Yecknx coegnHeHmnu;
CTPOEHUNE N XUMUNYHECKNE CBOWCTBA M3Yy4YEHHbIX OpraHN4YeCKMNX CoeaqUHEHUN,

06bACHAMb: 3aBUCMMOCTb CBOICTB BeLllecTB OT UX COCTaBa U CTPOEHUA,

BbINOAIHAMb XumuyYecKuli IKcnepumeHm no pacno3HaBaHUIO BaXKHEMLMNX OpraHn4Yeckunx
BeLwecTs,

* 1P080OUMb: CAMOCTOATE/IbHbIN MOUCK XMMUYECKON MHGOPMALIMK C UCNO/Ib30BaHMEM
Pa3/IMYHbIX UCTOYHMKOB (Hay4HO-NONYAAPHbIX M34aHMIA, KOMNbIOTEPHbIX 633 AaHHbIX, Pecypcos
NHTepHEeT); NCNo/Ib30BaTb KOMMbIOTEPHbIE TEXHO/IOTMM ANA 06paboTKM U Nepenaun
XMMUYECKON MHPOPMaLUM N ee NpeacTaBAEHUA B Pa3/INUHbIX opmax;

MCNONb30BaTb NPUOBGPETEHHDbIE 3HAHMA U YMEHUA B NPAKTUUECKOU A,eATEeNbHOCTU U
NOBCEeAHEBHOM YKU3HU ANA:

L4 OOBACHEHUA XMMUYECKMX FIBJ'IGHVIVI, npoucxoaAawmnx B npupoae, 6bITy M Ha
npounssoAacTee:
L4 onpeaneneHna BO3SMOXHOCTU NPOTEKAHNA XUMUNYECKUX I'IDEBpaIJ.I,eHVIVI B pa3/INYHbIX

YCNIOBUAX M OLLEHKM UX NOCNeACTBUIA:

° 3KONOTMYECKM rPaMOTHOMO MOBEAEHMA B OKPY»KaloLLel cpeae;

. OLEHKM BAUAHUA XUMMYECKOro 3arpPA3HEHNA OKPYKatoLen cpeabl Ha OpraHmu3m
yesioBEKa U APYTUe KMUBble OPraHU3Mbl;

. 6e3o0nacHOro o6paLLeHna C roptoYMMU 1 TOKCUYHbIMUM BELLLECTBAMM, TabopaToOpPHbIM
obopynoBaHuem;

. NPUroTOBNEHNS PAaCTBOPOB 3343aHHOM KOHLLEHTPaLMM B ObITy 1 Ha MPOM3BOACTBE;

. KPUTMYECKOMW OLEHKM LOCTOBEPHOCTU XMMUYECKON MHPOPMaLMK, MOCTyNaloLLEN U3

Pa3HbIX NICTOYHUKOB.



