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IHosicHuTeNBbHAA 3aNIMCKA
HopmaTuBHO-IpaBOBbIe TOKYMEHTbI, HA OCHOBEe KOTOPbIX pa3padoTrana padouasi
nporpamma

VYuebnas pabouas mporpamma nmo xumuu B 10- 11 kmacce paspaboTaHa Ha OCHOBE
[TpumepHOl TporpamMMbl cpegHero (MOJIHOT0) O0IIero 0O0pa3oBaHHUs MO XUMHUU (MPO(UITBHBIN
ypoBerb) 2006 1., Ilporpammbr kypca xumum s 8-11 kiaccoB 00meo0pa3oBaTeIbHBIX
yupexaenuit (nmpodpmibHeiid ypoBeHb) 2005 r. aBrop I'abpuensn O.C. u 'ocymapcTBeHHOTO
00pa30BaTeNbHOr0 CTaHapTa.

JanHas nporpamma peajau3oBaHa B ydeOnuke: laopuenan O. C, ®.H.Mackaes
Xumus. 10- 11knace, npoduiabubiii ypoenb — M.: JIpoda, 2008;

HcxoaHbIMHU JOKYMEHTAMHU /IS COCTABJIEHHs IpUMepa padoyeii NporpaMMbl SIBUJIHChH:

- @enepanbHblii KOMIOHEHT TOCYAApCTBEHHOTO CTaHaapra oomero o0Opa3oBaHus,
YTBEP)KICHHBIN Mpuka3zoM MuHoOpa3zoBanust PO Ne 1089 ot 09.03.2004;

- OenepanbHblil 0A3UCHBINM YUEOHBIH IJIaH U CpeHero (MOJHOro) 00IIero oopa3oBaHus,
YTBEP)KJICHHBIN Mpuka3zoM MuHoOpa3zoBanust PO Ne 1312 ot 05.03. 2004;

- OenepanbHbBIN IepeueHb YIeOHUKOB, PEKOMEHIOBAHHBIX ([OMYIICHHBIX)
MunucrepcTBOM 00pa3oBaHus K UCIIOJIb30BAHUIO B 00pa30BaTEIbHOM IIPOIECCE B
00pa30BaTeNbHbIX YUPEKICHUAX, PEATU3YIOIINX 00pa30BaTeIbHbIE IPOrPaMMBbl 00ILErO
oOpa3zoBanus Ha 2006/2007 yueOHbIii ron, yrBepxkaeHHbIM [Ipukazom MO P® Ne 302 ot
07.12.2005 r.;

- IIucemo MunobOpnayku Poccun ot 01.04.2005 Ne 03-417 «O nepeuyHe y4eOHOro H
KOMITBIOTEPHOTO 000PYAOBaHUS IS OCHAIICHUST 00pa30BaTEIbHBIX YUPEIKIACHUN

Ceenenus o padodeil nporpamme
TeopeTnueckyro OCHOBY OPraHUYECKOM XMMUU COCTABIISIET TEOPUs CTPOEHUS B €€ KJIaCCUYECKOM
MOHMMAHUU — 3aBUCUMOCTH CBOMCTB BEHIECTB OT HX XHUMHYECKOTO CTPOCHHsS, T.€. OT
pacroJIO’)KEHUsI aTOMOB B MOJIEKYJaX OPIaHUYECKUX COEJAMHEHUH COIVIACHO BaJICHTHOCTH.
DNEeKTPOHHAs U NMPOCTPAHCTBEHHOE CTPOCHHUE OPTaHMYECKUX COCAMHEHUN MPU TOM KOJIMYECTBE
4acoB, KOTOpO€ OTHYIIEHO Ha MW3yYEHHE OpPraHu4yecKol XUMHUH, paccMaTpuBaTh HE
MPEJICTABIISIETCS BOZMOKHBIM.

B copepxaHuM Kypca OpraHM4ecKOod XUMHUHM CHAEJaH akKLIEHT Ha MPaKTHYECKYIO
3HaYUMOCTh ydeOHoro marepuana. llosTomMy wu3ydeHue mpelncTaBUTENEeH KaKIOro Kiacca
OpraHMYECKUX COEJMHEHUN HAuYMHAETCS C MPAKTUYECKOW TMOCBUIKM — C HMX IOJy4EHHS.
XUMHUECKUE CBOICTBA BEIIECTB PAacCMATPHUBAIOTCSA CYry0O NMparMaTHUecKd — Ha MpeaMeT HX
MPAKTUYECKOTr0 MPUMEHEHMsI. B OCHOBY KOHCTpYHpOBaHUs Kypca MOJ0KeHa Uesl O MPUPOTHBIX
MCTOYHUKAX OPraHMYECKHUX COCIMHEHUN M MX B3aUMOIPEBPAILEHUAX, T.€. UIAEH T'€HETHYECKON
CBSI3M MEXAY KJIacCaMHM OPraHUYeCKUX COEeIMHEHUH.

HN3yyenne xuMuu Ha  NPOPHIBLHOM YPOBHe cpeaHero (IOJHOro) o0mero
0o0pa3oBaHuUsl HANIPABJICHO HA JOCTHKEHHUE CJIeAYIOIIHUX LeJIe:

*0CBOCHHME 3HAHUM O XMMUYECKOU COCTAaBISAIOLIEN €CTECTBEHHO - HAYYHOW KapTHUHBI
MUpa, BKHEHITNX XUMUIECKUX MMOHITHUAX, 3aKOHAX U TEOPHUSIX;

* OBJIa/ICHHE YMEHUSIMH [TPUMEHSATH MOJIy4YeHHbIE 3HAHUS JJIs1 O0bSICHEHUS
Pa3HOOOpa3HBIX XUMUYECKUX SIBJICHUN M CBOWCTB BEIIECTB, OLICHKU POJIM XUMHUH B PA3BUTUHN
COBPEMEHHBIX TEXHOJIOTUH U MMOJyYeHUH HOBBIX MaTe€pHaJIOB;

*pa3BUTHE I[I03HABATEJIbHBIX HHTEPECOB M MHTEJUIEKTYalbHBIX CIIOCOOHOCTEH B
npolecce CaMOCTOSITEIBHOTO TMPHOOPETeHHs XHUMHMYECKMX 3HaHUM C  HCIIOJIb30BaHHEM
Pa3IMYHbIX UCTOYHUKOB HH(POPMAINH, B TOM YUCIIE KOMIIBIOTEPHBIX;

*BOCIIUTAHME YOEXKIEHHOCTH B IMO3UTHBHOM POJM XMMHMH B >KU3HHU COBPEMEHHOIO
oOmiecTBa, HEOOXOAMMOCTH XHMHYECKH TPAMOTHOIO OTHOILIEHUS K CBOEMY 3I0pPOBbIO U
OKpYXKarolleH cpere;

*lIpMMeHeHUe MOJYYEeHHBbIX 3HAHWH M YMeHHUH /s 0e30MacHOro HCIOIb30BaHUS
BEIIECTB M MaTepualioB B OBITY, CEIbCKOM XO3MHCTBE W Ha TMPOM3BOJCTBE, PpEIICHUS
MPAKTUYECKUX 33/7a4 B I[OBCEAHEBHOW >KU3HM, MPENYNpPEXICHUS SBICHHUM, HAHOCALUIMX Bpel
3/10pPOBBIO UEJIOBEKA U OKPYKAIOILEH Cpele.



3agaum o0yvyenus: Benymumu 3agadaMu IpeuiaracMoro Kypea sBisioTCs:

MatepuanbHOe €IMHCTBO BEIIECTB MPUPO/IbI, UX T€HETHYECKasl CBSI3b;
ITprunMHHO-CIEACTBEHHBIE CBS3U MEKIY COCTABOM, CTPOEHUEM, CBOMCTBAMH U IPUMEHEHUEM
BEIIIECTB;
ITo3HaBaeMOCTb BELIECTB U 3aKOHOMEPHOCTEHN MPOTEKaHUSI XUMUYECKUX PEAKIUI;
OObsicHSIONIAs U TPOTHOZUPYIOIIAs POJIb TEOPETUYECKUX 3HAHUM [Tl (PAKTHUECKOTro MaTepuaa
XUMUH JIEMEHTOB;
KonkpeTHoe xumMuueckoe coeIMHEHNE IPEICTaBIseT cOO0M 3BEHO B HEMPEPHIBHOM L1eTH
IIPEBPALECHUH BELLIECTB, OHO Y4aCTBYET B KPYTOBOPOTE XUMUUYECKUX JIEMEHTOB U B
XUMHYECKOM DBOJIIOINH;
3aKoHbI MPUPO/Ibl 0OBEKTUBHBI M I03HABAEMbI, 3HAHUE 3aKOHOB Ja€T BO3MOXKHOCTH YIIPABIIAThH
XUMHYECKHMHU MPEBPAIICHUSIMU BEIIECTB, HAXOAUTH YKOJIOTHUECKU Oe30IacHbIe CIIOCOOBI
MIPOM3BOJICTBA M OXPAHBI OKPYXKAIOIIEH CpeJibl O 3arpsI3HEHUI.
Hayka n npakTuka B3auMOCBSI3aHbI: TPEOOBAHUS MPAKTUKU — JBIDKYILAS CUJIa HAYKH, YCIIEXU
MPAKTUKU 00YCIIOBIIEHBI TOCTHKEHUSIMU HAYKU;
Pa3Butre XMMHUYECKON HAyKU U XMMU3ALMKU HAPOJAHOTO XO35ICTBA CIIyKaT UHTEpECcaM 4eI0BeKa,
UMEIOT TYMaHUCTHUECKUN XapaKTep U MPU3BaHbI CIOCOOCTBOBATH PEIICHHUIO II00ATBbHBIX
po0JIeM COBPEMEHHOCTH.

O06ocHoBaHMe BbIOOpa pordpamMmel Ui pa3padoTku padoyeii nporpaMMbl

Hnst pa3paboTku pabouedd mporpaMMbl MHOIO BbIOpaHa aBTOPCKas Iporpamma
O.C. Tabpuensna, cooTBeTcTByIOIas (QenepalbHOMY KOMIIOHEHTY TOCYJapCTBEHHOTO
CTaHJapTa OCHOBHOIO 00pa3oBaHus (MPOQUIBbHBIA YPOBEHb), YTBEPKICHHOMY IPHUKa30M
Nel312 MunuctepctBa obpazoBanusi PO ot 09.03.2004 r, nomymenHas MUHHCTEPCTBOM
obpazoBanusi u Hayku Poccuiickoit ®enepanvu K HCIOJIb30BAHUIO B 00pa30BaTEIBHBIX
YUPEXKICHUSX.

[Iporpamma npoduiapHOro kypca xmmum 10-11 Ki1accoB oTpakaeT COBPEMCHHBIC
TEHJCHIIMH B IIKOJILHOM XMMHUYECKOM 00pa30BaHUU, CBsI3aHHBIE C pehOpMUPOBAHHEM CpeIHEen
IKOJIbI. ABTOpCKasi MporpaMma:

® TI03BOJIAIET COXPAHUTh JOCTATOYHO ILIEJIOCTHBIM M CHUCTEMHBIH KypC XUMHUHU, KOTOPBIH
dbopMupoBaCcs Ha MPOTHKEHUU IECATKOB JIET B COBETCKOM U POCCUHCKOM HIKOJIE;
® [PEICTaBISIET KypC OCBOOOXIECHHBIN OT HU3JMIIHE TEOPETHU3UPOBAHHOTO M CIIOKHOTO
MmarepHana, i OTpaboTKH KOTOPOro TpeOyeTcsi HeMaio BpeMeHH;
e BKJIIOYACT MaTepuaj, CBSI3aHHBINA C MOBCEHEBHOM JKU3HBIO YEJIOBEKa, TAKKe C Oyaymiei
npohecCuOHANBbHOM JIeATENbHOCTHIO BBITYCKHMKA CPEAHEH IIKOJIbI, KOTOpas HE UMEET
SPKO BBIPAXKEHHOW CBS3U C XUMHEH;
® TIOJHOCTBIO COOTBETCTBYET CTAaHIAPTYy XUMHUYECKOro oOpa3oBaHUSl CpEIHEH IIKOJIbI
npO(UIBLHOTO YPOBHS.
Kypc ueTko nenutcs Ha 2 yacTH: opranuyeckyto - 10 kiace n obmyro xumuto - 11 knace.
Buecenune usmenenuii B aropckyio nporpammy O.C. I'abpuensina
3aKJIr04aeTcs B CIEIYIOIIEM: MHOK BHECEHBI H3MEHEHHUS B KOJIMYECTBO YacOB 10
OCHOBHBIM T€MaM, pa3jiejaM Mpu 3TOM He HapylIeH MUHUMYM YacoB OIpeaesieMbli
IIPUMEPHOU MTPOrpaMMOil 110 IPEAMETY.
MecTo u poJib y4eOHOro Kypca, npeaMeTa B OBJIaJeHUH 00y4alOIUMUCS TPeOOBaHUH K
YPOBHIO OATOTOBKHU 00y4aromuxcs (BbIIYCKHUKOB) B COOTBETCTBHH € (erepajbHbIM
rocy/1apcTBeHHBIM 00pPa30BaTeJbHbIM CTAHAAPTOM
Ha u3yuenme xumun B 10 m 11 kmaccax Ha mpoduIIbHOM YpOBHE OTBOAUTCS 4 yaca B
HEJIeIIIO.
Kosan4yecTBo 4acoB, Ha KOTOpPoOe paccYuTaHa padoyas mporpaMma
Bcero: 10 kmacc- 136 gacoB (34uenens) 11 xnacce - 136 gaca; B Henenmro-4 gaca (B roay- 34
yueOHbIC HEIETH ).
®opMbl OpraHu3alnuu 06pa3oBaTeJLHOIO NMpolecca
[Iporiecc 00ydeHus peanusyercs TOJNBKO Yepe3 KOHKpETHble (OpPMBI OpraHu3aluu
oOpazoBatenbHOoro nmpouecca. Cpeau KOHKpPETHBIX (OpM  OpraHuzaluu  paboTsl ¢
00yYaroImuMHucs B Iporecce 00y4eHHsI MOKHO BBIICIUTh: YPOUHbIE U BHEYPOUHBIE.



K ypOo4YHBIM OTHOCATCS: YPOK, JIEKIUSI, CEMHUHAP, IPAKTUKYM, 3a4eT, IK3aMEH.
BHeypouHble  BKIIOYAIOT: peryisipHble  (oMamiHsAs — paborta;  (akyIbTaTHUBHEIE,
IPYNIIOBbIE, HMHIWMBUAYaAJIbHBIE 3aHATUS; padoTa C HAYYHO-TIOMYJSIPHOW JIMTEpaTypoi;
TEJIEBU3MOHHbIE IIepelayy; [OMOJIHHUTENbHbIE 3aHATHS), Jsnu3onudeckue (pedepaTuBHBIC
paboThl, TeMaTH4YeCKHEe KOH(EPEeHILINN).
TexHoJsioruu o0y4eHust
Hcnoab3y0Tcs TeXHOJIO0THH 00yYeH s :
AKTHBHOe (KOHTEeKCTHOe) o0ydeHue: Llenn: Opranu3zamusi akTUBHOCTH 00y4aeMBbIX.
CymHocTs: MopenrpoBaHre IpeAMETHOTO U COIMATIBHOTO COACPIKaHUS YUeOHOH
JesATebHOCTH. Mexanu3m: MeTo/ibl akTUBHOTO O0yUYEHHS.
IIpo6aemuoe o0ydenne Llens koTopoit: Pa3BuTue no3naBarenbHON aKTUBHOCTH, TBOPUECKOM
camocTrosTenbHOCTH oOydaromuxcs. CymHocts: [locnenoBarenbHoe W LieNE€HANPaBIEHHOE
BBIIBIDKEHHE Tiepes] 00ydyaroUuIMMICs MO3HABATENbHBIX 3a/a4, pa3pelias KOTopble
oOyyaeMble aKTUBHO ycBauBaroT 3HaHus. Mexanusm: [lonckoBble METO/IbI; TOCTAHOBKA
MO3HABaTEIbHbBIX 3a/1a4.
PasBuBalomee o0yuyenue: Lleas koTopoii: Pa3zBuTne TMYHOCTH U €€ CIIOCOOHOCTEH.
Cymnocts: OpuenTanus yueOHOro mpoiecca Ha TOTEHIUATbHBIE BO3MOKHOCTH YEJIOBEKA
U UX peanuzanuio. MexanusMm: BosieueHune o0yyaembIX B pa3iiMuHble BUbI AE€ATEIbHOCTH.
JAudpepennupoBannoe odyuenne: Lens koropoii: CozlaHue ONTUMAIIBHBIX YCIOBHM 115
BBISIBJIICHUS 331aTKOB,
pa3BUTUsA HMHTEPECOB U crnocoOHocTe. CymHOCTh: YCBOGHHE MPOrPaMMHOTO
MaTtepuaja Ha pa3IHYHBIX IUVIAHUPYEMBIX YPOBHSX, HO HE HIDKE 005S3aTeIbHOTO
(crangaprt). Mexanusm: MeToabsl MHAMBUIYAIBHOTO OOYYEHUS.
KonnenrpupoBannoe odyuenne: Llenar: Co3nanve MakcuManbHO OJM3KON K €CTECTBEHHBIM
MICUXOJIOTUYECKUM OCOOCHHOCTSIM YEJI0BEYECKOTO BOCIPHUATUS CTPYKTYPhI Y4eOHOTO
npornecca. CymHocTs: ['mybokoe n3yueHue npeaMeroB 3a cueT 00beAMHEHUS 3aHIATUN B
6noku (moBropeHue). MexanuzMm: MeTobl 00ydeHus!, yIUTHIBAIOIINE JHHAMUKY
paboTOCTIOCOOHOCTH 00YJAIOIIHXCSL.
Komnbrotepubie Texnooruu. Liens: Obecnedenne noncka nHGOpMaIMK Yepe3 CUCTEMY
Wurepuer. Cymnocts: JlocTUKEHUE pacIIUPEHHBIX 3HAaHUNW O JKUBOTHOM MHDE.
MexaHu3M: KOMIIbIOTEPHBIE METObl BOBJIEUEHUs 00y4yaeMbIX B 00pa30BaTENbHBINA MIPOLECC.
HUrposoe odyuenne: llens: ObecrieueHne JUIYHOCTHO-AEATEILHOTO XapaKkTepa YCBOCHUS
3HaHUl, HaBbIKOB, yMeHUU. CymHocTh: CaMocTOsATeNbHAs MO3HABATEIbHAS J1€ATEIbHOCTb,
HallpaBJeHHAas Ha MOUCK, 00paboTKy, ycBoeHUe yueOHOW HHpopMmanuu. MexaHu3M:
UrpoBble MeTOJbl BOBIEYEHHUS OOY4aeMbIX B TBOPYECKYIO JESTEIBLHOCTb.
OOyuyeHue pa3sBUTHIO KPUTHYeCKOr0 MbllieHus. L{ens: Ob6ecneunTs pa3BuTHe
KPUTUYECKOTO MBIIIIEHHUS IOCPEICTBOM HHTEPAKTUBHOT'O BKIIIOUEHHUS 00yUaIOIIUXCs B
oOpazoBarenbHbIi mpornecc. CymHocTs: COCOOHOCTh CTaBUTh HOBBIE BOIIPOCHI,
BBIpa0aTHIBATh PA3HOOOPA3HBIC apTYMEHTHI, TPHHUMATh HE3aBUCUMBIE MTPOTYMAHHbBIE
pemenusi. MexaHu3Mm: IHTepakTHBHBIE METOABl OOYYEHHsS; BOBJCYCHHE YUYAIIUXCS B
pa3IuYHbIE BUABI AESITENBHOCTH; COOJIIOICHHE TPEX 3TANOB peaanu3alui TEXHOJIOTHH: BBI30B
(axTyanuzaiusi CyOb€KTHOTO OIBITA); OCMBICIEHUE; PEPIEKCHSL.
3nopoBbecOeperaonme TEXHOJIOTHH.
Mexanu3mbl GOPMHPOBAHHUS KJIIOYEBbIX KOMIIETCHIMI 00y4ar0IuXCs
- IleHHOCTHO-CMBIC/IOBbIe KOMIIETEHUMH. OTO KOMIIETEHIUHU, CBS3aHHBIE C
[IEHHOCTHBIMH OPUEHTHPAaMHU yUEHHKA, €r0 CIOCOOHOCTHIO BUJETh W TIOHUMATh OKPYKAIOIIHN
MUp, OPUEHTHPOBATHCS B HEM, OCO3HABATh CBOIO POJIb U IpeHa3HAUYE€HUE, YMETh BHIOUpATh
LIEJIEBbIE U CMBICIOBbIE YCTAHOBKH JJISi CBOUX JIEHCTBUM U MOCTYNKOB, IPUHUMATh PEIICHUS.
JlaHHbIe KOMIIETEHLIMU 00ECIIEUYNBAIOT MEXaHIU3M CaMOOIIPEICTICHHUS YUEHUKA B CUTYaIHsIX
yueOHOU U MHOM nesTenbHOCTH. OT HUX 3aBUCUT MHJIMBHUAYyalbHAas 00pa3oBaTeIbHas
TPAeKTOpHUs YUECHUKA U MPOrpaMMa ero KHU3HECSITEIbHOCTH B LIETIOM.

- O0mekyabTypHble KOMNeTeHUMHU. [lo3HaHME W OMBIT MAEATEILHOCTH B O0JACTH
HaIIMOHAIBHOW H OOIIEUeIOBEUECKON KYJIbTYPhI; TYXOBHO-HPABCTBEHHBIE OCHOBBI KU3HU



YyeJoBeKa M YeJI0BEYECTBA, OTACIbHBIX HAPOJIOB; KYJIbTYPOJIOTHUYECKIUE OCHOBBI CEMEMHBIX,
COIMANbHBIX, OOIIECTBEHHBIX SBJICHUN U TPAAUIINN; POIb HAYKH U PEIUTUU B KUZHU
YeJI0BEKAa; KOMIIETCHIIUU B OBITOBOU U KYJIBTYPHO- TOCYTOBOM cdepe, Hampumep,
BiasieHue 3 PeKTUBHBIME criocobamMu opraHuzanuu cBo0oHoro Bpemenu. Crona xe
OTHOCHUTCSI OTIBIT 0CBOEHHMEe YUCHUKOM KapTUHBI MUPA, PACILIUPSIOIMICHCS 10
KYJIbTYPOJIOTHYECKOTO U BCEUYEIOBEUECKOT0 MOHUMAHUS MUpPa

- Y4eOHO-TO3HABATEJbHbIE KOMIIETEHIIMH. OTO COBOKYIIHOCTb  KOMIIETEHIIMI
y4eHHKa B c(depe caMOCTOATEIbHOM MO3HABATEIbHON ACATEIbHOCTH, BKJIIOYAIOIICH
3JIEMEHTHI JIOTHYECKOH, METO0JIOTHYECKON, 00meydeOHoi aesatenpbHocTh. Cro1a BXOIAT
CIOCOOBI OpTaHu3allMH IeJIeToJIaraHus, TUIAHUPOBAHUS, aHAIN3a, Pe(IICKCUU, CAMOOIICHKH.
[To oTHOIIEHUIO K M3yd4aeMbIM 00bEKTaM YUCHHK OBJIAJIEBAECT KPEATUBHBIMH HABBIKAMU:
JOOBIBaHMEM 3HAHHWH HETIOCPEICTBEHHO M3 OKPYKAIOIIECH AeHCTBUTEILHOCTH, BIaJCHHEM
npueMamMu yaeOHO-TI03HABATEIbHBIX IPOOJIEM, ICHCTBUN B HECTAHIAPTHBIX CUTYalHsIX. B
paMKax 3TUX KOMIIETEHIUI OMpeNestoTcsl TpeOoBaHus (QYHKIIMOHAIBLHOW IPaMOTHOCTH:
YMEHHE OTIINYATh (PAKTHI OT JOMBICIIOB, BIIaJICHUE N3MEPHUTEILHBIMUA HABBIKAMH,
UCIIOJIb30BAHUE BEPOSITHOCTHBIX, CTATUCTUUECKUX U UHBIX METOJIOB TTO3HAHUS.

- Undopmanuonnslie kKomnereHuun. HaBbIKU NEATENTBHOCTH MO OTHOIICHUIO K
uHpopManuu B yueOHBIX MpeaAMeTax U 00pa30oBaTeNbHBIX 00JACTSIX, a TAKKE B OKPYKAIOIIEM
mupe. Brnajenne coBpeMeHHBIME cpeicTBaMu HH(DOpMAUU (TEIECBU30P, MarHUTO(OH,
tenedoH, (akc, KOMIBIOTEp, NPUHTEP, MOJEM, KOMHP M T.I.) U HH()OPMAIMOHHBIMH
TEXHOJIOTHSMU (ayu0- BUACO3ANUCh, AekTpoHHas nouta, CMU, Untepner). [louck, ananus u
oT00p HeoOX0o MO HH(POPMAITNH, €€ TPeoOdpa3oBaHKe, COXPAHCHUE U IepeIaya.

- KoMMyHHKaTHBHbIE KOMIIETEHIMH. 3HAHUE SI3bIKOB, CIOCOOOB B3aMMOJAEWUCTBUS C
OKPYXKAIOIIMMHU U yJaJICHHBIMH COOBITHSIMH M JIIOJbMH;, HAaBBIKM pPAaOOTBI B TPYIIIE,
KOJUIEKTHUBE, BJIAJICHUE PA3JIMYHBIMU COLMATBHBIMU POJISIMH. Y YSHHUK JOJKEH YMETh
MPEJICTAaBUTh ce0sl, HAMKUCATh MMMCHhMO, AaHKETY, 3asIBICHHE, 331aTh BOIIPOC, BECTH JUCKYCCHUIO
u 1p. Jns ocBOGHUS 3TUX KOMIETEHUHH B yd4eOHOM mpoiecce GUKCUpyeTcs
HE00X0AMMOE U JOCTATOYHOE KOJUYECTBO PealbHbIX 00bEKTOB KOMMYHUKAIIUU U CIIOCOOOB
paboOThI C HUMH JJIsl YYCHUKA KaXKI0M CTyIeHU 00y4eHHUS B paMKaxX KakJI0r0 U3y4aeMoro
npeaMeTa Uil 00pa3oBaTeIbHON 00JacTH.

- CounuajabHO-TPYAOBBIC KOMIIETCHIMHM. BpINONHEHME pOIM TpaKIaHUHA,
HaOmonarens, M30upaTens, NpeicTaBUTeNs, HOTpeOUTeNs, MOKynaTes, KIUeHTa,
MIPOU3BOJUTENS, UjieHa ceMbU. [IpaBa 1 003aHHOCTH B BOIIpOcax SKOHOMHMKH U MpaBa, B
obnactu npoecCHOHAIBHOTO CaMOoTpeielieHHs. B 1aHHble KOMIETEHIIUH BXOJIAT,
HaIlpuMep, YMEHHUs aHAJIM3UPOBATh CUTYalUIO HAa PBIHKE TPY/a, NEHCTBOBATh B COOTBETCTBUU C
JINYHOU U

0OIIECTBEHHOM BBIT0J101, BIIaIETh STUKOM TPYJOBBIX U IPAKIAHCKUX B3aMMOOTHOIIEHHH.

- KoMnereHnu JTUYHOCTHOTO cAMOCOBEPIIEHCTBOBAHMS HAMPAaBIEHbI HA OCBOCHHUE
croco00B (hU3UUECKOT0, JYXOBHOTO U MHTEIUIEKTYAIbHOTO CAaMOPa3BUTHSI, SMOLIMOHATBHOM
CaMOPETYJISIUU U CAMOIIOAICPKKH. YUEHUK OBJIaIEBAET CIIOCOOaMHU AEATENHHOCTH B
COOCTBEHHBIX HHTEpPECAX U BO3MOXKHOCTSX, YTO BBIPAKAIOTCS B €r0 HEMIPEPHIBHOM
CaMOIIO3HAHWH, PA3BUTUU HEOOXOJMMBIX COBPEMEHHOMY YEIOBEKY JIMYHOCTHBIX
Ka4decCTB, (bOpMI/IpOBaHI/II/I HCI/IXOJ'IOFI/I‘-ICCKOI\/'I FpaMOTHOCTI/I, Ky.]'IBTypBI MBIIIJICHUS U ITOBCIACHUA.
K JAHHBIM KOMIICTCHIUAM OTHOCATCS npaBHna .]'H/I'—IHOfI TUTHUCHBI, 3360Ta (0] CO6CTB€HHOM
310pOBbE, MOJIOBAsI IPAMOTHOCTb, BHYTPEHHSS SKOJOTHYECKasi KyJIbTypa, CIIOCOOBI
0e30macHOM KU3HEAEATEILHOCTH.

Buasl u popmMbl KOHTPOJIA
KonTponb 3HaHMiA, yMEHUH U HaBBIKOB OOYyYarOIIMXCS - BaKHEHIIMH 3Tam y4deOHOTro
mmpouecca, BBIITOJIHS IO I oOyuaroiyio, IIPOBEPOYHYIO, BOCIIUTATEIbHYIO U



KOppeKTUpyrolyo GpyHKIuU. B cTpykType nmporpaMMbl pOBEPOYHBIE CPEJICTBA HAXOASATCS B
JIOTUYECKON CBSI3U C COAepKaHMEeM y4yeOHOro marepuana. Peanuzanus MexaHM3Ma OLIEHKU
YpOBHSI OOYYEHHOCTH IMPENIOJIaracT CHCTEMAaTH3alui0 W 000O0IIeHHe 3HAHWM, 3aKperuieHue
YMEHMM U HaBBIKOB; IPOBEPKY YPOBHS YCBOEHMS 3HAHUN U OBJIAQJCHUSI YMEHUSIMHU U HaBBIKaMH,
3aJaHHBIMM KaK IUIAaHUpyeMble pe3yibTarel oOyueHus. OHHM TPEACTaBISAIOTCS B BUJC
TpeOOBaHMI K TOArOTOBKE oO0yyarommxcs. /st KOHTPOJsl ypOBHS JOCTHIKEHUI 00y4JaroImuXCs
UCIOJB3YIOTCA Takue BUABI U (OPMbI KOHTPOJIS Kak IpeABapUTENIbHBINA, TEKYIIUH,
TEMaTUYEeCKHI, UTOTOBBIH KOHTPOJIb; (POPMBI KOHTPOJIS: BEBIOOPOUYHBIN KOHTPOIIb, (PPOHTAIBHBIN
OIIpOC, 3aJlaHue CO CBOOOAHBIM OTBETOM 10 BHIOOPY yUUTENIs, 3a/laHUE 10 PUCYHKY, OTBEThI Ha
BOIIPOCHl B ydeOHMKe, AuddepeHUHpOBaHHBI HWHIAMBUIYaIbHbIH HHUCBMEHHBIH OIpOC,
CaMOCTOsITeJIbHAs MpOBepoYHasi paboTa, TECTUPOBAHME, AMKTAHT, MMCbMEHHBIE JOMAIlHHE
3aZlaHMsl, KOMIIBIOTEPHBIA KOHTPOJb U T.[., aHAJIMW3 TBOPYECKUX, HCCIENOBATEIbCKUX
paboTy pe3yJbTaTOB BBIMOJHEHUS AMArHOCTHYECKUX 33/1aHuil yueOHOro mocoOust nim padouei
TeTpaau.

KonTponbs ypoBHS 3HaHMI o0Oydaroluxcs IpelycMaTpuBaeT IPOBEAECHUE NPAKTUYECKUX,
CaMOCTOSITENIbHBIX U KOHTPOJIBHBIX Pa0OT.

Ili1anupyeMblid ypoBeHb MOATOTOBKH 00YYAIOIIMXCSI HA KOHELl Y4e0HOIr0 rojia B
COOTBETCTBHH € TPeOOBAHUSIMH, YCTAHOBJIEHHBIM ()e/iepaIbHbIM roCy1apCTBEeHHBIMU
0o0pa3oBaTeJbHLIMH CTAHIAPTAMH, 00PA30BATEJIbHON MPOrPaMMOIii:

1. [aBaTh ompeneneHus U3yYCHHBIX MOHSATHI: BEIIECTBA MOJICKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS, BaJICHTHOCTh, TOMOJIOTHSI, TOMOJIOT'H, TOMOJIOTMYECKast

Pa3sHOCTb, U3OMCPH:, H30MCPbI

2. OnuceiBaTh U PasiiniaTb U3YUYCHHBIC KJIIACChl OPTaHUYCCKUX COCI[PIHGHI/Iﬁ, XUMHUYCCKHUC
peakium.

3. Halmronath 1eMOHCTpUpPYEMbIE U CAMOCTOATEIHHO MTPOBOAMMBIE OIBITHI, XUMUYECKUE
peaxIuu, MPOTEKAIOIINE B IPUPOJIE U B OBITY.

4, I[eHaTI) BBIBOJIbI 1 YMO3AK/IIFOUCHUA N3 H&6J’IIOI[€HPII>1, HN3YUYCHHBIX XUMHUYCCKUX
3aKOHOMEPHOCTEHN.

5. AHaJ'II/ISI/IpOBaTB " OIICHUBATH MMOCICACTBUA OJIA Oprmanmeﬁ Cpeabl OBITOBOM U
HpOHSBOI[CTBCHHOﬁ JACATCIIBHOCTH 4YCJIOBCKA, CBSI3aHHOM C nepepaGOTKOﬁ BCIICCTB.

6. MopenupoBaTh MOJIEIH MOJIEKYT YTJIEBOJOPOIOB.

7. TIpoBOIUTH XUMUYECKUN IKCTIEPUMEHT.



YYEBHO-TEMATUYECKHWM IJIAH.

10 kJ1ACC
No TEMA KOJUYECTBO B TOM YN CJIE
n/n YACOB YPOKHU | [IPAKTHUECKUE | KOHTPOJIBHBIE
PABOTBI PABOTHI
1 BBEJEHUE 2 2 - -
2 CTPOEHUE U
KIIACCUDUKALIUA
1 15 11 2 2
OPTAHUYECKUX
BEILECTB.
3 XMMHNYECKWE PEAKITUN
B OPTAHMYECKOUN XUMUN 5 5 -
4 YTJIEBOOPOIbI
38 37 2 2
5 CIINPTBI U ®EHOJIBI
8 4 2 2
6 AJIBJIETMIbI U KETOHBI
8 7 1 -
7 KAPBOHOBBIE KMCJIOTHI,
CJIOXHBIE D®UPHI, XXH1PHI. 16 12 2 2
8 VIJIEBOJIBI
12 10 2
9. | ABOTCOJIEPXKAIIME
COEIMHEHHMSA U UX 21 15 4 2
HAXOX/JIEHUE B ITIPUPOJIE
10 | BMOJOTrNMYECKUE
AKTUBHBIE
5 3 2 -
OPIT'AHUYECKUE
COEJIMHEHUS
11 | IIOBTOPEHUE OCHOBHBIX
BOIIPOCOB KYPCA 4 4
«OPTAHUYECKAS
XUMUSY.
12 | PE3EPB CBOBOJIHOI'O
BPEMEHU 2 _ _
BCEro: 136 106 19 10




YUYEBHO-TEMATHYECKHWM ILJIAH.

11 KJIACC
Ne TEMA KOJMYECTBO B TOM YHUCJIE
n/n YACOB
YPOKH ITPAKTUYECKHUE KOHTPOJILHBIE
PABOTbBI PABOTBI
1 CTPOEHME ATOMA 12 11 1
U TIEPUOJUYECKUIA
3AKOH JAN.
MEHJIEJIEEBA
2 CTPOEHHE 20 18 1 1
BEIL[ECTBA
3 XUMHUYECKHUE 28 24 3 1
PEAKLIMN
4 BEIIECTBA U HX 49 45 3 1
CBOWMCTBA
5 XUuMus " 11 11
OBIIECTBO
6 TIOBTOPEHUE 16 16
OCHOBHbIX
BOIIPOCOB  KYPCA
OBLLEN XUMUN
BcEro: 136 125 7 4




TPEBOBAHIA K YPOBHIO IIOJII'OTOBKH BBIITY CKHHUKOB

B pe3ynomame uzyuenusa xumuu Ha npopuibHom yposHe YUeHUK 0014CeH

3HATH/IOHUMATH:

® DOIb XUMUU 6 eCMeCmEO3HAHUU, €€ CBS3b C JIPYTMMU €CTECTBEHHBIMU HayKaMH,
3Ha4YEHHE B KU3HU COBPEMEHHOT0 O0IEeCTBa;

® GaiCHenlue XumMuueckue NOHAMUA. BEIIECTBO, XMMHYECKUN JJIEMEHT, aToM,
MOJIEKYyJIa, Macca aTOMOB M MOJEKYJ, HOH, paguKall, aJUIOTPOIHUs, HYKIUJIbl M HW30TOIBL,
aTOMHBIE S-, P-, d-opOuTanu, XUMHUYECKas CBsI3b, DJIEKTPOOTPHUIATECIHLHOCTh, BAJICHTHOCTD,
CTENEeHb OKHUCIICHUS, THOpUAN3AIUs OpOuTasiell, MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI, MOJb,
MOJIIpHAsl Macca, MOJISIPHBIN 00beM, BEIIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYIISIPHOTO CTPOSHUS,
KOMILJIEKCHBIE COEIUHEHUs, UCIIEPCHBIE CUCTEMBbI, HCTUHHBIE PACTBOPHI, JIEKTPOIUTHYECKAs
JMCCOLManus, KUCIOTHO-OCHOBHBIE PEAKLMU B BOJHBIX PAaCTBOpAax, TMAPOJIU3, OKUCICHHUE U
BOCCTAaHOBJIEHHUE, DJIEKTPOJIU3, CKOPOCTh XMMHUYECKOW pPEaKIMU, MEXaHU3M PEaklMH, KaTalau3,
TEIUIOBOM 3(PQEKT peakIuu, SHTAIBIHS, TEIUIOTa O0pa30BaHUS, JHTPOMHS, XUMHUYECKOE
paBHOBEecHE, KOHCTAaHTa pABHOBECHUS, YIJEPOAHBIA CKeleT, (YHKIMOHANbHAs TpYIIa,
TOMOJIOTHSI, CTPYKTYpHasi W TMPOCTPAHCTBEHHAs W30MEpHsS, WHIYKTUBHBIH U ME30MEPHBIN
a¢hdexTsl, anekTpodui, HyKIeohUI, OCHOBHBIE THUIBl pEAKUUA B HEOPraHUYECKOW U
OPraHUYEeCKOW XUMUH;

® OCHOGHblE 3AKOHbI XUMUU 3aKOH COXPAHEHMS MacChl BEILIECTB, IEPUOJUUECKUIN 3aKOH,
3aKOH ITOCTOSIHCTBA COCTaBa BEILIECTBAa, 3aKOH ABOrajpo, 3akoH l'ecca, 3aKOH JIEHCTBYIOLINX
Macc B KHHETUKE U TEPMOJIMHAMUKE;

® OCHOGHblEe Meopuu XumMuu. CTPOCHUS aTOMa, XUMUYECKON CBSI3H, AIEKTPOIUTUUYECKOMN
JTUCCOIMAIIMN, KHUCJIOT U OCHOBAaHWUM, CTPOCHUS OPraHUYECKHX COCIUHEHUN (BKIIOYas
CTEPEOXUMHUIO), XUMUUYECKYIO KHHETHUKY U XUMHYECKYIO0 TEPMOANHAMHUKY

® Knaccuuxkayuio u HOMeHKIamypy HEOPraHU4EeCKUX U OPraHUYECKUX COCAMHEHUN;

® NPUPOOHbIe UCMOYHUKU YTIIEBOIOPOIOB U CLIOCOOBI UX MepepadOTKH;

® geuecmea u mamepuasbl, WUPOKO UCHOIb3yeMble 6 NPAKmukKe. OCHOBHBIE METAJLIbI
U CIUIaBbl, TpaduT, KBapi, CTEKJIO, IEMEHT, MHHepalbHbIe YIOOpPEHHs, MUHEpaIbHBIE U
OpraHMYECKHUEe KUCIOTHI, LIEI0YH, aMMHAaK, YIIeBOIOPOAbl, (DEHOJ, aHUINH, METAHOJ, 3TAHOJI,
STUIICHTIIUKOb, TIUIEPUH, (GOpMaNbJIEru, aleTalbJeTHa, aleToH, TJII0K03a, caxaposa,
KpaxMaJ, KJIeT4aTKa, aMUHOKHUCIIOTHI, O€JTKHU, UCKYCCTBEHHBIE BOJIOKHA, Kay4yKH, TUIACTMACCHI,
JKUPBI, MbUIA U MOIOILIUE CPE/ICTBA;

YMeTh!

® Ha3zvigamb WV3YUYCHHBIE BEIECTBA 10 «TPUBHAIBHOW» M  MEXIyHApOIHOU
HOMEHKJIaTypaM;

® onpedensamp BAJICHTHOCTb U CTEIIEHb OKUCIICHUS] XMMUYECKUX JIEMEHTOB, 3apsij HOHA,
TAN XWMHYECKOW CBSI3M, MPOCTPAHCTBEHHOE CTPOEHHUE MOJEKYJI, THI KPUCTAUIMYECKOU
pELIETKH, XapakTep Cpeabl B BOJHBIX PACTBOPAX, OKUCIUTEIb U BOCCTAHOBUTENb, HAIIPABICHUE
CMEIICHHs pPaBHOBECHUS TMOJA BIUSHUEM pa3IUYHbIX (DaKTOpPOB, HM30MEpPhl U TOMOJIOTH,
MPUHAJIC)KHOCTh BEIIECTB K Pa3JIMYHBIM KJIacCaM OPraHUYECKHUX COCIMHEHUH, XapakTep
B3aUMHOT'O BIIMSIHUSI aTOMOB B MOJIEKYJIaX, TUIbl PEaKIMil B HEOPraHUYECKOM U OpraHuYeCcKOon
XHUMUU;

® xapaxkmepu3zoeams S- , P- U d-3JIEMEHTBHI 110 UX MOJIOKECHUIO B MIEPHOIMUCCKON CHCTEME
. Y. MeHnneneeBa; o0IIMe XUMUYECKHE CBOMCTBA METANIOB, HEMETAJIIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX  COEAMHEHHM; CTPOEHHME M  CBOWCTBA  OPraHMYECKUX  COEAUHEHHI
(YrneBomopoJoB, COUPTOB, (PEHONOB, albIETUIOB U KETOHOB, KapOOHOBBIX KHCJIOT, aMHUHOB,
AMUHOKHCIIOT ¥ YTJIEBOJIOB);

® 00bACHAmMb 3aBUCUMOCTb CBOWCTB XHUMHYECKOTO JJEMEHTa U OOpa3OBaHHBIX UM
BEILIECTB OT MOJOKEHUs B nepuoanueckon cucreme [[. 1. MenneneeBa; 3aBUCUMOCTb CBOMCTB



HEOPraHMYECKUX BEIIECTB OT HMX COCTaBa W CTPOCHHS;, MPHUPOAY U CIOCOOBI 00pa3oBaHUS
XUMHUYECKON CBSI3U; 3aBUCHUMOCTh CKOPOCTH XHUMHYECKOW peakluu OT Pa3InYHBbIX (HaKTOPOB,
PEaKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHH OT CTPOCHUS UX MOJICKYIT;

®  GLINOAHAMbL  XUMUYECKUU  IKCnepumenm  TO  PACIO3HABAHUIO  BAKHEUILINX
HEOPraHWYECKUX U OPraHUYECKUX BELIECTB; NOJYYEHHI KOHKPETHBIX BEIIECTB, OTHOCALIUXCS K
M3YYEHHBIM KJlaccaM COEJIMHEHUI;

® 1pP0BOOUMD PACUETHI IO XUMUYECKUM (POpMysIaM U YpaBHEHUSM PEaKIIHii;

®  ocywecmensims ~ CaMOCTOSITENBHBIA  IMOMCK  XMMHYECKOH  MHpOpManmuu ¢
UCIIOJIb30BAHUEM PAa3JIUYHBIX HCTOYHUKOB (CIHPABOYHBIX, HAYYHBIX U HAYyYHO-TIOMYJSPHBIX
U3JIaHU}, KOMITBIOTEpHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); UCIOIB30BaTh KOMIIBIOTEPHbBIE
TEXHOJIOTUH 51 00pabOTKM W Tepefadyd MHPOPMALUU U €€ NPEACTABICHUS B Pa3IMYHBIX
dbopmax;

HCMO0JIb30BATH NPHUOOPETEHHbIE 3HAHNS U YMEHUS B IPAKTHYECKOI 1eATeJIbHOCTH U
MOBCEIHEBHOH KM3HU:

e I T[OHUMMaHUS TIJ00AIbHBIX MpoOJEM, CTOSIIMX [Epe]  YEJIOBEUECTBOM:
HKOJIOTUYECKUX, IHEPTETUUECKUX U CHIPHEBBIX;

e OODBICHEHMS XMMHMUYECKUX SIBIICHUH, NPOUCXOASAIIMX B TMpPUpOJE, ObITY M Ha
IIPOU3BO/ICTBE;

® SKOJIOTUYECKH IPaMOTHOIO MTOBEJICHUS B OKPYKAIOLIEH Cpelie;

® OILICHKU BJIMSHUSA XUMHUYECKOTO 3arps3HEHUs OKpYXKarolled cpeapl Ha OpraHu3M
YEJIOBEKa U JAPYTHE KUBbIC OPTaHU3MBI,

e Oe30MmacHoOl paboThI ¢ BellecTBaMH B TaOOPaTOpHu, OBITY U HA TIPOU3BOJICTBE;

® OIpeAeNIeHUs] BO3MOXHOCTU MPOTEKAHMS] XMMHYECKUX MPEBPALLCHUN B PA3TUYHBIX
YCJIOBHSIX U OIEHKH MX MOCJIC/ICTBUIA;

® pPacro3HaBaHUA U UACHTU(DUKAIINY BaKHEHIINX BEIIECTB U MaTepUATIOB;

® OLICHKH KaueCcTBa MUTHEBOM BOJBI U OT/IEIbHBIX MMUILEBBIX NPOIYKTOB;

® KPUTHUYECCKOW OLEHKH JIOCTOBEPHOCTH XUMHUYECKOW MH(OpMAIMH, MOCTYNAIONICH U3

Pa3IMYHBIX UCTOYHUKOB.

Coaep:xkanne padoyei mporpammsl o xumuu B 10 kiacce (mpogpuiibHbIH
YPOBEHb)

Beeoenue.(2uacos)
[Ipeamer opranuueckoit xuMuu. OCOOGEHHOCTH CTPOEHUS ¥ CBOMCTB OPraHMUYECKUX COeAMHEHHH. 3HaueHue 1
POJIb OPTraHWYECKOI XMMHHU B CUCTEME €CTECTBEHHBIX HAYK B JKM3HU obOmiecTBa. KpaTkuil ouepk HCTOPUH pa3BUTHSA
OpPraHuYecKOW XUMHUU.

Tema 1. Cmpoenue u knaccugukayus opeanuueckux coeounenuii. (15 uacos)

OcHoBHBIE TTONOKeHUs Teopun cTpoeHust A.M. bytnepona. IIpennocsuiku co3nanus teopun. Ilpeacrasienue o
TEOpHH THUIIOB U panukanoB. Pabotsr A. Kekyne. XuMuueckoe cTpoeHHE U CBOIICTBAa OPTaHMYECKUX BEIIECTB.
N3omepust Ha mpuMepe OyTaHa U H300yTaHa.

DIIeKTPOHHOE 00JIaKO U OpOUTaTE, X HOPMBL: S M P. DJIEKTPOHHBIE U JIEKTPOHHO-Tpaduueckue GOpMyIIsl aToMa
yriieposia B HOpMaJbHOM U BO30YXIEHHOM COCTOSTHUAX. KoBaneHTHas XUMUYecKas CBS3b, €€ MOJSIPHOCTD U
KpaTHOCTb. BonoponHas cBsi3b. CpaBHeHHE OOMEHHOTO U JOHOPHO-AKLENTOPHOTO MEXaHU3MOB 00pa30BaHHs
KOBAJICHTHOM CBSI3H.

BalleHTHBIE COCTOSIHUS aTOMa yriiepo/a. Bubl rubpumusauu: Spe-rubpuansanus (Ha mpUMepe MOJIEKYITbI
MeTaHa), Sp?-rubpuausanus (Ha mpuMepe MOJIEKYJIbl STIIeHa), SP-ruopuausanys (Ha mpuMepe MOJIEKYJIbl
alleTWIeHa). ['eoMeTpHs MOJIEKyJI PACCMOTPEHHBIX BEIECTB U XapaKTEePUCTHKA BUIOB KOBAICHTHON CBS3M B HHUX.

Krnaccndukarus opraHn4ecKux COeINHEHUH TI0 CTPOSHHIO YTIIEPOTHOTO CKeJIeTa: alluKINIecKue (aJIKaHbl,
AJIKEHBI, JIKWHBI, aJIKaJFEeHBI), KapOOIMKINIeCKHe, (IMKIOAIKAaHbI U APEHBI) M FeTePOIUKINICCKIE COSAHMHEHHS.
Krnaccudukarus opranngecKix CoeAMHEHUH N0 (yHKIMOHAIBHBIM IPYIIIIaM: CIIUPTHL, (P€HOJBI, TPOCTHIE 3PUPEI,
QJIBJIETUbI KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIIOXKHBIE APUPBI. YTIIEBOIBI. A30TOCOEPIKAIUE COSTNHEHUSL:
HUTPOCOETUHEHUS, AMUHBI, AMUHOKHCIIOTHI.

Howmenknarypa tpusnanbhas u MIOITAK. ITpunnunet o6pa3oBaHus Ha3BaHUK OPraHMYECKHX COEANHEHUH MO
HIOITAK.

Buas! n3oMepun B OpraHMueCcKol XUMHUK: CTPYKTYpHas U IPOCTPAaHCTBEHHAsl. Pa3HOBUIHOCTH CTPYKTYpHOI



W30MEPHUH: U30MEPHSI «YTIEPOJHOTO CKEIeTa, M30MEPHS MOJI0KEHHUs (KPAaTHOH CBS3H U (QYHKIIMOHATIHEHOM
TPYIIIEI), MEXKKIacCOBast H30Mepusl. Pa3HOBHIHOCTH MPOCTpaHCTBEHHON m3oMepuu. ['eomerpuueckas (1uc-, TpaHc-
) U30Mepusl Ha MPUMEPE ATKEHOB U HUKII0ATKaHOB. OnTHYecKas n3oMepus Ha NpUMepe aMUHOKHCIIOT.

Pemenue 3amad Ha BEIBOJ JOPMYII OPTaHUYCCKUX COCAMHCHUIMA.

Jdemoncrpanuun. Illapocrep:xHeBbIE MOIETN OPraHUYECKUX COEAMHEHUH pa3IMdHbIX KiIaccoB. Monaenu
HM30MEPOB pa3HbIX BUIOB U30MEPHH.

JladopaTopHblii onbIT. V3rotoBiaeHne Moaeneil BelecTB-IIPeICTaBUTENICH Pa3INYHbIX KIAaCCOB OPTraHMYECKUX
COEIMHEHN
IIpakTuyeckast paéora Ne 1. OCHOBBI HOMEHKJIATYPbl OPIaHUUECKUX COCAUHEHUI

Tema 2. Xumuueckue peakyuu ¢ op2anuueckou xumuu. (Suacos)

Tunel XUMHUYECKHUX pPEAKLUNA B OpraHuuecKoi Xxumuu. [IoHsATHE 0 peakusaX 3aMeLIeHUs: TaJIOT€HUPOBAHNE
QJIKAaHOB W apCHOB, IEIOYHOHN IMIPOIIH3 rajJoreHaakaHoB. [IoHsITHE 0 peakisIx NPUCOSANHEHNUS: THAPATAINS,
THIPUPOBAHKE, THIPOTaIOTCHUPOBAHNE, FAJIOTeHUPOBAaHUE. Peakiuy monmuMepu3aniy 1 MOJINKOHICHCALINH.
[TonsTHE O peakuusIX OTIETICHUS (3MMMUHUPOBAHUS): IETHAPHUPOBAHHIE ATKAaHOB, ACTHAPATAINS CIIUPTOB,
JETHIPOXJIOPHPOBAHKE HA IIPHMEPE raloreHaKaHoB. [IoHATHE 0 KPEKUHTE aJIKAHOB M ACTOINMEPH3ALINS
nosuuMepoB. Peakuus n3omepuzanum.

I'oMoNUTHYECKUH ¥ TeTEPOIMTYECKUH Pa3phIB KOBAJICHTHON XMMHUUECKOH CBsI3M; 00pa3oBaHNE KOBAJICHTHOU
CBSI3U 11O JOHOPHO-aKLENTOPHOMY MeXaHu3My. [lonsaTue o Hykieodune u anexrpoduie.

JemoncTpamuu. [Inasnenue, 00yrivBaHue U TOPEHUE OPraHUYeCKUX BemiecTB. OOeCIBEUMBAHNE ITUICHOM U
alleTWICHOM OpOMHOI! BOIBI M PacTBOpa IepMaHraHaTa Kainus. B3zaumonelicTBie CIUPTOB ¢ HATPUEM M KUCIOTaMH.
Jenonumepusanys MoJu3THIICHA.

Tema 3. Yeneeooopoowt. (38uacos)

[TonsTre 06 yrneBopoponax. I[lpupoaHbie ncTouHNKH yriaeBonoponoB. HedTs u ee mpomsbieHHas
nepepabotka. @paknrOHHAs NEPETOHKA, TEPMUIECKUI N KaTAINTHIECKUH KPeKHHT. [IpupoaHsIil Ta3, ero cocras u
MpakTHIECKOe HcIoab3oBanne. KameHHbIi yronb. KokcoBaHne KaMEHHOTO yTIs.

Anxanwvl. T'omonorudeckuii psa u odmas ¢popMyia ankaHoB. CTpOCHHE MOJIEKYIIBI METaHA U PYTHX aIKAHOB.
W3omepnst 1 HOMEHKIIATypa akaHoB. PU3NYECKHE W XMMUYECKHE CBOMCTBA aJKAHOB: PEAKINH 3aMEIICHUS,

TOpPEHHUE aJIKAaHOB B PA3IIMYHBIX YCIOBUAX, TEPMHUUECKOE Pa3JIOKEHHE AIKAHOB, H30MEpHU3alIHs aIKaHOB.
IIpumeHeHne ankaHOB. MeXaHHM3M peaklUy paJuKaIbHOTO 3aMEIICHHUS, €r0 CTaHH.

[TpakTHyeckoe UCIOIb30BaHKE 3HAHUI 0 MeXaHU3Me (CBOOOTHOPAIMKAILHOM) PEaKlMy B MPaBHIIaX TEXHUKH
0e301acHOCTH B OBITY U Ha IPOM3BOJACTBE. [IpOMBINIICHHBIE CIIOCOOBI MOTYYEHHsI: KPEKUHT aJKaHOB, (hpaKIMOHHA
neperoxHka HeQTu.

Ankenwi. 'omonoruueckuii psia v obmas popmyna ankeHoB. CTpOEHHE MOJICKYJIBI STUIICHA U JPYTHX AIKEHOB.
W3omepust aaKkeHOB: CTPYKTYpHas M IpoCTpaHCTBeHHast. HoMeHknaTypa u (pu3ndeckue cBOicTBa aJIKEHOB.
[omydeHne 3TUICHOBBIX YIIIEBOAOPOIOB U3 AIKAHOB, FAJIOr€HATKAaHOB, CIMPTOB. Peakiiuy nprucoe1MHEeHHS
(TunpupoBaHue, THAPOTATOTCHUPOBAHUE, TAIOTEHUPOBaHNE, THApaTalys). Peakiiny OKUCIeHNs U MOJIMMEepU3alnu
akeHoB. [IpuMeHeHne aJKeHOB Ha OCHOBE MX CBOWCTB

Permenne pacueTHBIX 33/1a4 Ha YCTAHOBIIEHHUE XUMHUUYECKOH (hOPMYJIIBI BEIIECTBA MO0 MACCOBBIM JIOJISIM 3JIEMEHTOB.

Anxunel. 'omonorndeckuit psajg ankuaoB. O6mas popmyna. CTpoeHne MONEKYIIBI alleTUICHAa U APYTUX alKUHOB.
N3omepust anknHOB. HOMEHKIIaTypa aeTHIICHOBBIX YIIIeBOOpOo10B. IToydeHne aJIKHHOB: METaHOBEII U
KapOuIHBIH crIocoObl. DU3HYECKUE CBOWCTBA aJIKHHOB. Peakiinu NpUCOeINHCHHUS: TaJOrCHUPOBAHHKE,
THIpUPOBAHKE, THAPOTAIIOTEHUPOBaHKe, ruparanus (peakuus Kydeposa). /lumepusanus u TpuMepH3aius
aNKWHOB. B3anMoneiicTBre TepMUHAIBHBIX AIKHHOB ¢ OCHOBaHUAMH. Okucnenue. [IpruMeHeHue alK1HOB.

Huenvi. CTpoeHHE MOJIEKYJI, ©30MEPHS M HOMEHKJIAaTypa ajJKkaaueHoB. PU3nyecKre CBOMCTBA, B3aWMHOE
pacrosoXeHne Mu-CcBsA3ei B MOJIEKyJax ajdKaJieHOB: KyMyJIHPOBAaHHOE, CONPSKEHHOE, N30JIMPOBAHHOE.
Oco0eHHOCTH CTPOEHHS CONPSDKEHHBIX aTKaJHEHOB, X MOJTyYeHHE.

AHarorns B XUMHYECKHX CBOWCTBAX aJIKEHOB M ankaaneHoB. [lonmmepusanus ankaaueHoB. HaTypanbHbIi 1
CHUHTETHYCCKUI Kayuyku. Bynkanmzanus kayuayka. Pesuna. Paboter C.B.JIebeneBa, 0COOCHHOCTH peaKITHid
MPUCOETMHEHHS K aJIKaJINeHaM C CONPSDKCHHBIMH ITH-CBA3SIMHU.

Luxnoankanwl. 'oMonormyeckuii psa 1 o0mas Gopmyina ruknoankadoB. Hampspkenue nukiaa B CsHs , C4Hs,
CsHjio , xordopmarmu CeHiz, n30MepHs MUKIOATKAHOB (IO CKEIETY», ITUC-, TPAHC-, MEXKKIIACCOBAs ). XUMUIECKUE
CBOMCTBA IMKJIOAJIKAHOB: TOPEHHE, Pa3I0KEeHUE, paIuKalbHOE 3aMelIeHue, n3omepusanusi. OcoObie CBOWCTBA
IIUKJIOTPOTIaHa U ITUKI00yTaHa.

Apenvi. BeH3o0m Kak npencTaBUTeNb apeHoB. CTpoeHHe MOJIEKyIIbl OeH30I1a, conpshkeHue nu-ces3eil. [lomydenne
apeHoB. ®u3nveckre cBOHCTBA OeH30a. Peakum 31eKTpodUITbHOTO 3aMeleH sl ¢ y9acTHeM OeH307a:
TaJIOTeHUPOBAaHUE, HUTPOBAHHUE, aNKWiIupoBanre. OpHeHTalus IpH IEKTPOPHIFHOM 3aMeneHnH. Peaknnn
OOKOBBIX Lenelt ankuioeH3010B. Crioco0s! nonyueHus. [IpumeneHne O€H301a M €ro rOMOJIOTOB.

Pemenne pacyeTHbIX 3a/1a4 Ha BBIBOJ (POPMYIT OPraHM4ECKUX BELIECTB 10 MacCOBBIM JIOJISIM U 110 NPOIyKTaM
CrOpaHusi.

JemoncTpanun. ['openne MeTaHa, 3TUIIeHa, 3THHA, OeH301a. OTHOIIEHNE ITHX BEIIECTB K pacTBOpaM
nepMaHTaHara Kajaus ¥ OpoMHo# Boze. OnpesielieHe Ka4eCTBEHHOT'O COCTaBa METaHa M 9THJIEHA 10 IPOyKTaM



ropenus. B3peiB cMecu MeTaHa ¢ Bo3ayxoMm. [lomyuenne meTana B3auMOICMCTBUEM alleTaTa HATPUsl C HATPOHHOU

W3BECTHIO; ALCTHIICHA KapOUIHBIM CIIOCOOOM; STHIICHA - pEaKIMel AeTHIPATAIIH YTHIOBOTO CITUPT; Pa3I0KEHUE

KaydyKa [PH HAaTrPCBaHUU HCIIBITAHUE IPOIYKTOB pasioxeHus. ber3oi kak pactBoputens. HutpoBanue OeH3omna.
JlabopaTopHble onbIThI. 1.M3roToBienue Mojaesneil yrieBoaopoa0B U UxX

TaJIOTCHNPOU3BOIHBIX.2.O3HAKOMIICHUE C IPOAYKTAMH HE(PTH, KAMCHHOTO YIJIsl X TIPOTYKTAMHU MX MEePepabOTKH.

3.00HapyXeHHe B KEpOCHHE HENpeAeNbHbIX coeMHeHUH. 4. O3HaKOMIIeHHE ¢ 00pa3liaMy Kay4yyKOB, PE3UHBI 1

900HHUTA.

IpakTuyeckue padorsl. 2.«O0HapyXEeHHE YTICPOIa U BOIOPOIA B OPTAHNIECKHUX BEIICCTBAX)

3 «[lomyuenne >TWIEHA U U3yUEHHE €T0 CBOMCTB»

Tema 4. Cnupmul u ¢henonwi. (8 uacos)

Cnupmei. CocTaB 1 KJIacCH(DUKAINS CIUPTOB (IO XapaKTepy yIIIEBOIOPOTHOTO parKalia v IO aTOMHOCTH),
HOMEHKIarypa. Ml3oMepust CIUpTOB (IIOJI0KCHHE THAPOKCHIBHBIX TPYIII, MEXKKIACCOBAsI, YTIICPOTHOTO CKEIETa ).
®Duznveckue CBOHCTBA CIIUPTOB, UX MOIydeHHE. MeXMOIEKyIApHas BOAOPOAHAs cBsA3b. OcoOeHHOCTH
JJIEKTPOHHOT'O CTPOEHHS MOJIEKYJ CTUPTOB. XMMUYECKHE CBOHCTBA CITUPTOB, 00YCIIOBIICHHBIC HAINYUEM B
MOJIEKYJIaX THIPOKCOTPYIIL: 00pa30oBaHKE ajKOTOJIITOB, B3aUMOAEHCTBUE C TaJIOTEHOBOAOPOIAMH,
MEKMOJIEKYJISIpHAsI M BHYTPU MOJICKYJISIpHAs JIeTUApaTanus, STepuuKanus, OKUCIESHHE U AeTHPUPOBaHIE
cuptoB. OcCOOEHHOCTH CBOMCTB MHOTOATOMHBIX CITUPTOB. KauecTBeHHas peakuysi HA MHOTOATOMHBIE CITUPTHI.
BakHeiinme npeacTaBUTENN CIIUPTOB: METAHOJ, 3TAHOJI, STHICHIJIUKOIb, MIUIepuH. PU3H0I0rHIecKoe IeiicTBUe
MeTaHoJIa 1 3TaHoJa. PaccMoTpeHne MeXaHM3MOB XMMUUECKUX PEaKIIUH.

Denonvi. CTpoeHHE, N30MEPUs, HOMEHKIIATYpa ()EHOJIOB, HX (PU3UUECKHE CBOMCTBA U MOTyIeHHE. XUMHIECKIE
cBoiicTBa peHoNOB. KncnorHele cBoiicTBa. B3anMHOE BAMsSHIE aTOMOB U TPYIIT B MOJIEKYJIaX OPTaHUIECKUX
BelecTB Ha npuMepe ¢enoa. [Tonmukonnencanus ¢peromna ¢ popmanbaerunoM. KadecTBeHHas peakiys Ha GeHOII.
[Ipumenenne ¢penona. MHOrOaToMHBIE (HEHOIBI.

JemoHcTpanuu. Beinenenne Boropoaa u3 3THIOBOTro cnupTa. CpaBHEHHE CBOHCTB CIIPTOB B TOMOJIOTHIECKOM
psiny (pacTBOPHMOCTH B BOAE, TOPEHHUE, B3aNMOJICHCTBHE ¢ HaTpueM). B3anmozelicTBue riunepruHa ¢ HaTpHeM.
HonyquI/Ie CJIOKHBIX 3(1)I/IpOB. KauecTtBennas peaKkurdg Ha MHOI'OaTOMHBIC CITUPTHI. KauectBennas peakuusd Ha
tdheno (¢ xnopuaom xkenesa (111), PactBopumocts GeHoa B Boie P pas3inyHON TeMiiepaType. BeiTecHeHnE
(enona n3z deHonsATa HATPHS YrONBHON KHCIOTOM.

JlaGopaTopHbIe onbITHI. 1. PacTBOpeHue riiiepiHa B BOjie U peakius ero ¢ ruapokcuaom meau (11).
BzaunmoneiicTBre eHoMa ¢ OPOMHO¥ BOJIOH U ¢ pacTBOPOM MIETOYH.

[pakruyeckue padorsl. 4. «CHpTH

Tema 5. Anvoezuowvt u kemonwl. (8uaca)

Anpreruapl 1 KeToHBL. Kimaccuukariis, CTpoeHHe UX MOJIEKYII, H30Mepus B HoMeHKIaTypa. OcoOeHHOCTH
CTpOCHHUST KapOOHIIBHOHU rpymnmbl. @U3ndeckre cBoicTBa (hOpMaITbIACTHIA H €r0 TOMOJIOTOB. XHUMHUYECKUE
CBOWCTBA aJIbICTH/IOB, O0YCIIOBJICHHBIC HATMYHUEM B MOJICKYJIe KapOOHMIHHOM TPYIITEI aTOMOB (THIPHPOBaHUE,
OKHCIICHHE aMMHAYHBIMH PacTBOpaMu okcuja cepedpa u ruapokcuaa menu (11)). I[pucoennaenne cuHMIBHON
KHCJIOTHI 1 OuCcynb(huTa HaTpus. KauecTBeHHBIE peakIiy Ha abAeT Ul Peakus NoIuKoHACHCAH GeHoIa ¢
dbopmanpaerngoM. OCOOEHHOCTH CTPOCHHS U XUMHUYECKUX CBOWCTB KETOHOB. B3anMHOE BIMsIHIE aTOMOB B
MoJieKyax. ['aoreHupoBaHue ajabIeTUA0B U KETOHOB 10 HOHHOMY MEXaHH3My Ha cBeTy. KauecTBeHHAs peaKI[ust
Ha METHJIKETOHEI.

Hdemoncrpamuu. Kosuteknus ansaerunos. Peakius «cepeOpsiHOro 3epkana». Okuciaenue OeH3aIbIeruaa Ha
BO3JIyXe.

JlaGopaTopHble onbIThI. KadecTBeHHbBIE peakIMy Ha albAeTHABI (C aMMHUAYHBIMU PacTBOPaMH OKCHIA cepedpa
runpokcunom mean (11)). Oxucnenne crupTa B anpaerua. [lomydeHne u cBOWCTBa KapOOHOBBIX KUCIIOT.

IIpakTuueckas padora Ne S KauecTBeHHbIE peakiMy Ha ajbIETHIbI

Tema 6. Kapoonoewvie kuciomut, cioxicnoie ghpupot u sxcupwl. (16 uacos)

Kapbonosvie kuciomul. CTpoeHne MOJIEKYJ KapOOHOBBIX KUCIIOT U KapOOKCHIbHOHU rpymibl. Kinaccudukarms u
HOMEHKJIaTypa KapOOHOBBIX KUCIOT. PH3ndeckne CBOHCTBAa KapOOHOBBIX KHCIIOT U MX 3aBUCHMOCTD OT CTPOCHUS
MoJekyi. KapOoHOBBIE KHCIOTHI B IpupoJe. brosornueckas poib kKapOOHOBBIX KucyioT. Ob6mue cBoiicTBa
HEOPraHMYECKHX U OPraHNYECKUX KHUCIIOT (B3aMMOAEHCTBUE ¢ METaJUIaMH, OKCHUIAMH METAJUIOB, OCHOBaHUSMH,
coJsiMH). BriustHue yriieBoopoiHOTO pajiiKaia Ha CHITy KapOOHOBOM KHCIIOTHL. Peakiust aTepupuKanny, ycioBus
ee nposezieHust. OJTHOOCHOBHBIE U MHOTOOCHOBHEIE, HEIPEENbHbIE KapOOHOBBIE KUCIOTHI. OT/IebHbIE
HpeJCTaBUTENN KUCIIOT.

Cnooicnvle 2¢pupovi. CTpoeHHUE CIOKHBIX dPUPOB, H30OMEPHS (MEKKIACCOBAS U «YTJIEPOTHOTO CKEIIETa).
Homenkmnarypa cioxxHbIX 3¢upoB. OOpaTUMOCTh peaKIny dTePUBUKAIINH, THAPOIN3 CIOKHBIX H(PHPOB.
PaBHOBecHe peakiuu: dSTepUPUKAINN- THAPOII3a; (HaKTOPHI BIHUSIONINE HA THAPOIIHS3.

Kupwi - cioxxubie 3¢pups! rannepuHa 1 KapOOHOBBIX KHCIOT. COCTaB U CTPOEHHE MOJIEKYJI JKUPOB.
Kinaccudukanus xxupoB. OMbIIEHHE KUPOB, TIOTydeHUE MbUTa. Mbla, 00bSICHEHNE MX MOIOIIUX CBOWCTB. JKUpHI B
npupoze. buonornueckas pynxmpst xupos. [Torsatine 06 CMC. O6bscHeHe Moronx cBoicTB Mbuta 1 CMC.

JemoncTpanmun. X1MMHUYECKHE CBOMCTBA YKCYCHOM M MypaBbUHOM KnCIIOT. Bo3ronka 0eH301HHOI KUCIIOTHI.
CBoiicTBa HeNpeAeIbHON 0JIeNHOBOM KHCIIOTHL. [losrydenune cioxkHoro a¢upa. Komneknus macenn.

JlaGopaTopHbIe ONbITBI. PacTBOpUMOCTS 5kHpOB. Jl0Ka3aTenbCTBO HENPEAETBHOTO XapaKTepa KHUIKOTO KHUpPa.




Hpakruueckas  Qmpirenue sxupos. CpaBHeHue cBoiicTs Mbina 1 CMC.
IIpakTuyeckne padorsl. 6. «KapOoHOBBIE KHCIOTH)
Ne 7. PacTBOpUMOCTD KHUPOB B BOJIE U OPTaHUYECKUX PACTBOPUTEISIX

Tema 7. Yeneeoowt. (12 uacos)

OTUMOJIOTHS Ha3BaHU Kiacca. MOHO-, TU- 1 noiucaxapuasl. [IpencraBurenu kaxmon rpynmsl. buonoruyeckas
poJb yraeBosoB. VX 3HaueHHe B )KU3HH YeIoBeKa U 00IecTBa.

Monocaxapuow. Ix xnaccudukanus. ['ekcossl u ux npeacrasutenu. [Jrokosa, ee Gpusnueckue CBOHCTBa,
CTPOEHHE MOJIEKYJIEL. PaBHOBECHSI B pacTBOPE INTIOKO3bI. 3aBUCUMOCTh XMMHUYECKHX CBOWCTB TJIFOKO3BI OT CTPOEHUS
MoJekysl. Bzanmozetictue ¢ ruapokcugom Mean(ll) npu koMHaTHOM Temneparype U HarpeBaHHH,
aTepudUKals, peakiys «cepeOpsIHOro 3epKanay, TiApUpoBanue. Peakiiuu OpoKeHUs TIIIOKO3bl: CITUPTOBOTO,
MoJIo9HOKHCIoro. ['roko3a B mpupoae. buonornueckas pois rimoko3sl. [IppuMeHeHne IIIIOKO36I HA OCHOBE €€
cBOHCTB. PpyKTO3a KaK H30MEP IIIIOKO3bI. CPaBHEHMS CTPOCHHUS MOJIEKYJI M XHMHUUECKHX CBONCTB TIFOKO3BI
(pykTo3sl. @pyKkTo3a B IpUpoAE U ee ONOJIOTHIeCcKas pOib.

Hucaxapudwl. CTpoeHne, obmas Gopmyna u npeacraButenu. Caxaposa, 1akTo3a, MAIbT03a, UX CTPOCHHUE U
6uonorndeckas pons. ['maponus aucaxapunos. IIpoMBIITIEHHOE MOTYYE€HHE CaXapo3bl U3 MIPUPOIHOTO CHIPHS.
Honucaxapudei. Obmas hopMyia U IPEACTaBUTEIH: JEKCTPUHBI U TIIMKOTEH, KpaxMaJl, IIeJUTI0JI03a (CpaBHUTENbHAS
xapaktepuctuka). dusnueckue cBOMCTBa MoIMcaxapuI0B. XUMHUYECKHE CBOWCTBA ToyincaxapuaoB. ['uaponms
nonucaxapuoB. KauectBennas peakius Ha kpaxmain. [lomucaxapuabl B IpupoJe, UX OHOJIOTHYECKas! pOJIb.
[IpumeHeHHe monrcaxapyu0B HA OCHOBAHUH UX CBOMCTB (BoJIOKHa). [loHsTHE 00 HCKYCCTBEHHBIX BOJOKHAX.
B3aumopeiicTBrE 1EIUTIONO03bI C HEOPTaHUYECKUMH ¥ KapOOHOBBIMHU KHCJIOTaMH - 00pa30BaHUe CI0KHBIX 3(QUPOB.

JemoncTpanun. B3zanmoaeiictBue rimroko3sl ¢ runpokcuom Mean(ll) 6e3 HarpeBaHus ¥ Ipy HarpeBaHUM.
Peaxkmms «cepeOpsHOTO 3epKaiia» IOKO3bl. [ Maponm3 caxaposbl, IEUTI0NI036I X Kpaxmaiia. KoJueKus BOJIOKOH.

JlaGopaTopHble onbITHI. B3anMoeiicTBre TTF0OK036! B caxaposkl ¢ TuapokcuaoM menu(11). Bzanmoneiicteue
Kpaxmaina ¢ Hogom. OOpa3Isl MPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH.

[pakTuyeckue padoTsl. 8 «YTICBOIBDY

Tema 8. Azomocoodeprcauiue coeounenus. (21uacos)

Amunvi. Onpenenenne aMuHoB. CTpoenne aMrHOB. Kimaccudukariyst, m3oMeprs 1 HOMEHKJIATypa aMHHOB.
Amndarndeckue U apoMaTiHyeckue aMuHbL. AHWINH. [lorydeHne aMIHOB: aJIKIJINPOBAHNE aMMHAKa,
BOCCTaHOBJIEHHE HUTPOCOeInHEeHuH (peakiust 3uHrHa). Puznyeckre CBOMCTBa aMUHOB. XUMUYECKUE CBOMCTBA
aMHHOB: B3aUMOJCHCTBHUE C KUCIOTaMH U BOJI0H. OCHOBHOCTh aMUHOB. ['OMOJIOTHUECKUIl P apoMaTHIECKUX
aMHUHOB. AJIKIUIMPOBaHKE U allWJIMPOBaHHE aMHHOB. B3anMHoe BIMsSHIE aTOMOB B MOJIEKyJIaX Ha IIpUMeEpe
amMMuakxa, anuQaTHYecKuX U apoMaTHUECKUX aMUHOB; aHWINHA, OEH301a 1 HUTPOOEH301a.

Amunokucaomer. CocTaB ¥ CTPOCHHUE MOJIEKYJI aMHHOKHUCIIOT, H30MepHH. [[BOHCTBEHHOCTh KUCIIOTHO-OCHOBHBIX
CBOMCTB aMUHOKHUCIIOT W €e NMPUYHHBI. B3anMoelicTBie aMHHOKHCIIOT C OCHOBaHHUSMH, 00pa30BaHHE CIIOMKHBIX
3¢upoB. BzanmoaelcTBre aMHHOKHCIIOT C CHIIBHBIMH KHciioTaMu. OOpa3oBaHne BHYTPUMOJIEKYJISIPHBIX COJIEH.
Peaknus nonukoHeHCallud aMUHOKHCIIOT.

benku - npuponnsie 6uononmmepst. [lentunHas rpynmna aroMoB u ienTuaHas cBsa3b. [lenrunel. benku.
[lepBuuHast, BTOpHUHas ¥ TPETHIHASI CTPYKTYPHI O€JIKOB. XMIMUYECKHE CBOICTBA OEITKOB: TOpEHHE, AeHATypanus,
THIPOJIN3, KaueCTBEHHbIE peakinu. bruonorndeckue ¢pyHkimn Oenkos. 3HaueHne OenkoB. YeTBepTHUHAs CTPYKTYpa
0eJIKOB Kak arperanus OEJIKOBBIX U HEOSIKOBBIX MOJIeKyl. ['1o0anbpHas mpodieMa 6eIKOBOTO TOJIOJAHUS U ITYTH €€
pemenusd. [lonstue IHK n PHK. [Tonarue o HykieoTHae, MUPUMHUINHOBBIX U TyPHHOBBIX OCHOBAHUSIX.
IlepBuynas, BTOpuuHasa U TpetnuHas cTpykrypsl JIHK. buonornueckas posns JJHK u PHK. I'ennast nnxenepus u
OHOTEXHOJIOTHS.

JemoncTpamuu. ONbITH ¢ METHJIAMUHOM: TOPEHUE, IIEJIOYHbIC CBOMCTBA pacTBopa. OOpa3oBaHue COJICH.
B3anMoneiicTBre aHMIMHA C COJITHON KUCIIOTOM U ¢ 6poMHOIT Bomoil. Okpacka TKaHH aHWJIMHOBBIM KPacHTENIEM.
JlokazaTenbcTBO HAIMYMS (PyHKIMOHAIBHBIX TPYIIIT B PACTBOPAaX aMHHOKHUCIIOT. PacTBOpeHne 1 ocaxkieHne OeNIKoB.
Henarypanus 6enxo. Kommekmus «BoiokHa.

JlagopaTopHusbie onbIThL. 1.00pa3Ipl CHHTETHYECKIX BOJIOKOH. 2. PacTBopeHue 6enkoB B Boze. Koarysus
xenatuHa ciuptoM. 3.1{BeTHbIe peakunn 6enkoB. 4.00HapykeHne OenKa B MOJIOKE.

[pakTuyeckue padoTsl. 9 A30TComep:KaNINe OPraHNYECKUEe COeTHHEHUS

IIpakTuueckas padora Ne 10 PactBopeHne u oca:xxaeHune 0eJIKoB

IIpakTnyeckas padora Ne 11 O6pa3ubl NPOAYKTOB MUTAHNS, H3TOTOBJEHHBIX H3 TPAHCT€HHBIX (hOPM pacTeHuii u
JKUBOTHBIX JICKAPCTB U NpenapaTtoB, U3roTOBJCHHLIX ¢ IOMOUIbLIO TeHHOH HHKCHEPUH

Tema 9. Buonozuuecku akmuenbvle seniecmea. (Suacoe)

Tlonarue o Buramunax. Mx KJ'IaCCI/I(I)I/IKaHI/IH u 0603Ha‘leHI/Ie. HpO(l)I/IJ'IaKTI/IKa ABUTAaMHUHO30B.

Tlonsarue o (bepMeHTax KakK o 6I/IOHOFI/I‘IGCKI/IX KaTajan3aTopax 66J’IKOBOI7[ MMpUpOJBbI. OCO6€HHOCTI/I CTpPOCHUA U
CBOMCTB B CpaBHCHUU C HCOPTAaHUYCCKHUMU KaTaJIn3aTOpaMu. 3HaueHHne B 6I/IOJ'IOI"I/II/I 1 IIPUMCHCHUC B
IMPOMBIIIJICHHOCTH. Knaccn(bmcaum{ (bepMGHTOB. OCO6€HHOCTI/I CTpOCHUA U CBOWCTB (I)epMeHTOBZ CCIICKTUBHOCTb U
3¢ PEKTUBHOCTS.

Tlonsarue o ropMoHax Kak 6I/IOHOFI/I‘IGCKI/I AKTHBHBIX BCHICCTBAX, BBINIOJHAIOMNX SHAOKPUHHYO PETYJIAIUN,
KUBHEACATCIbHOCTH OPTraHU3MOB.

[TonsaTue o nexkapcTBax Kak XMMHUOTEPANIEBTHUECKUX IpenapaTax. [ pymiis! 1eKapcTB: cyabhaMuIbL,



IIpakTHyeckue padoThI.

12. «JleiictBue hepMEHTOB Ha pa3IMIHBIE BEIIECTBA
13. «AHanM3 JEKAPCTBCHHBIX MPEIAPATOBY

IIpakTnyeckas padora Ne 14 O0o0meHune o kypcy opranndeckoii xumun( 4 yaca)
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TEMATHYECKOE IINTAHUPOBAHUE HA
2018/2019Y4. 101

Tema ypoka

Kon-60 uacos

[y

Bsenenue. [Ipenmer opraHnueckoil XuMHHU.

HayuHble MeTO/bI TO3HAHMS BEIIECTB U XUMUUECKHX SIBICHUH.
Teopust cTtpoeHus opraHuueckux coenquHeHuit A.M. bytneposa.
Crtpoenue atoMa yriepoaa. KoBajieHTHast XMMHUUECKasl CBA3b.

BaseHTHBIE COCTOSHUA aTOMa yriepoJa.

CrpoeHne 1 K1acCH(YUKAIUs OPTaHNIECKAX COCTHHEHUH.
Knaccngukarus opraHnueckux coeIMHEHHUH.
Krnaccuguxarms opraHHYecKix COeANHEHHH.

PR RRRPRRE R e

[IpaxTrueckas
pabdota Ne 1. OCHOBBI HOMEHKJIATYPBl OPTaHUYECKUX COSTUHECHUI

I/I3OMepI/I${ B OpraHH‘leCKOﬁ XUMHUHU U €€ BUJIbI
I/I3OMepI/I${ B OpraHH‘leCKOﬁ XUMHHU U €€ BUJBI

M3omMepus B opraHndecKoil XUMUU U €€ BUBI.

O06001IeHNE U CUCTEMAaTHU3aLsI 3HAHUH O CTPOSHHUHU M KJIACCU(PHUKALUI OPTaHUYECKUX COCTHHEHHH.
Kontponbnas

padora Ne 1 mo Teme «CTpoeHue U KIacCu(UKaUs OPraHMYECKUX COSAUHEHUI

[N IS

N

AHanm3 KOHTPOJILHOH paboTHI.

XUMHYECKUE PeaKllud B OPraHUYECKOM XUMUH.
Tunsl XUMUYECKUX peakUi B OpPraHuueCKOM XUMHUU.
PeakunoHHble YaCTULIBI B OPraHUYECKOM XUMUHU

B3auMHOe BIMsHAE ATOMOB B MOJICKYJIAX OPraHUYIECKUX COCTHHEHUI.

O06001IeHIe 1 CHCTEMATH3AaIHs 3HAHHI O TUITaX XUMHUYECKUX PEakluil 1 BUIAX PearupyOIInx
YacTHII.

YriieBonopoasbl.

IIpuponHbIe HCTOYHUKH YIJIEBOAOPOI0B

PR RRRPRRERER

IIpuponHble HCTOYHUKH YIJIEBOJOPOAOB.

Aukanbl: CTpoeHHe, HOMEHKJIATypa, H30Mepus, MoJy4deHune, pusnyeckue cBOHCTBA.
XHMHYeCKHe CBOHCTBA aJIKAHOB.

XuMHYeCKHe CBOKHCTBA AJIKAHOB.

AJKEHBI: CTpOCHHEe, HOMEHKJIATypa.
U30MeEpHUs, IOTyUYeHHE.
(usnyecKkue cBONCTBa

XUMHYECKHE CBOWCTBA aJIKCHOB

XHWMHYECKHE CBOICTBA aJIKCHOB

O0001meHne 1 CHCTEMaTH3alKs 3HAaHUI 00 alKaHaX U aJKeHax

Pemenne pacdeTHBIX 3a/1a4 Ha YCTAHOBIICHHE XUMUYIECKOH ()OPMYIIBI BEIIECTBA TI0 MACCOBBIM JIOJISIM
9JIEMEHTOB

Perienue pacueTHbIX 3a/1a4 Ha YCTAHOBICHUE XUMUIESCKOHM (hOPMYIIbI BEIIECTBA TI0 MACCOBBIM JTOJISIM
9JIEMEHTOB

PR RRRPRRPRRRPRRRER

10

AJKUHBL: CTPOCHHE, HOMEHKJIATYpa.
HU30MEpHs, TOTyICHIE

(u3nyueckme CBOCTBa
XUMHUYECKHE CBOMCTBA aJIKMHOB
XUMHUYECKHE CBOMCTBA aJJKMHOB

N

11

AJKaJiMeHBL: CTPOEHHE, HOMEHKJIATYpa.
H30MepHs, TOJTydeHue, (U3UUSCKIE CBOHCTBA
XUMHUYECKHE CBOMCTBA aIKaaHEHOB.
Kayuyku. Pezuna

12

LukmoankaHbl: CTpoeHHE, HOMEHKIIATYpa
H30MepHs, TIONTydeHne, PU3NUECKIe CBOHCTBA
XUMHUYECKHEe CBOMCTBA IUKJI0AITKAHOB
[IpuMeHeHue MKII0aIKaHOB Ha OCHOBE UX CBOMCTB

13

ApoMaTHuecKHe yrieBoA0pOAbl (apeHbl): CTPOSHHE MOJICKYJIbI OCH30a.
W30omepust 1 HOMEHKIIATYpa apeHOB.

ITomy4enue apeHOB, pu3ndIecKue CBOWCTBA

XHUMHYecKHe CBOMCTBA OeH30J1a

14

OpHEeHTaHTHI IEPBOTO M BTOPOTO PO/IA B PEAKIUSIX 3aMEIIEeHHS C yIacTHEM apeHOB. Peakium G0KOBBIX
enei ajJKuiIoeH3010B

ITpuMeHeHre apeHOB Ha OCHOBE X CBOWCTB

I'eHeTHueckas CBsA3b MEXy KJIaCCaMM yIiIeBOAOPOI0B

PerieHne pacueTHBIX 3a/1a4 Ha BBIBOJ (POpMyJT OpraHNYECKHUX BELIECTB [0 MAaCCOBOM JI0JI€ U 110
IPOJyKTaM CropaHus

P RRPRPRRPRRRPRRPRRRERRR

[EEY

15

IpakTuyeckue padorol. 2.«O0HApYKEHUE YIIIEpOia M BOJOPOIa B OPTaHHUECKUX
BEIIECCTBAX»




IIpaktudeckas pabora 3. «[lomydeHne STUIEHA U U3yYEHUE €TO CBOMCTBY»

KontponbHas
padota Ne 2 110 TeMe «YTICBOIOPOIBDY
AHanm3 KOHTPOJILHOH paboTHI

16

CrupThl: COCTaB, CTPOCHHE, HOMEHKIATypa.3oMepust, moTydeHne, punyecKue CBOHCTBa.
XUMHUYECKHE CBOMCTBA MPEACIbHBIX OAHOATOMHBIX CIIUPTOB

XUMHYECKHE CBOICTBA MHOIOATOMHBIX CIIMPTOB

IIpakTnuyeckue padorsl. 4. «CupTH»

[ S =™

17

®enonbl. DeHOI: COCTaB, CTPOSHUE

Xumudeckne cBoiicTBa heHoma

Kucnorrsre cotictsa. [Tomkonnencamus geHona ¢ popmanbaernaoM. KadecTBenHas peakuust Ha
(eHOIBI.

IIpnmenenue deHosa 1 €ro MPOU3BOJHEIX.

N S

18

AnpJIETHIBI: COCTaB, CTPOEHHE, HOMEHKIIATYpa.

u3oMepus, knaccupukanus, puandeckue CBONCTBaA

XuMHYECKUE CBOMCTBA albJETUI0B U KETOHOB

[pakTrueckas pabora Ne 5 KagecTBeHHBIE peakIM Ha JIbIETUIBI

19

CucremaTn3anus ¥ 0000IIeHNe 3HAHUH O CIIPTaX, GPeHoIax u KapOOHMIBHBIX COSTHHEHUSIX
KonTponbhas

padota Ne 3 mo remam «CrupThl 1 HEHONBD», «Anbaerunsl. KeTtoHbn

AHain3 KOHTPOJILHOH paboTHI

[ I e N

20

Kap6GoHOBbIE KHCIIOTBI: COCTAB, CTPOCHHE, HOMEHKIIATYPa.

I/I30Mep1/m, KJ'IaCCI/I(bI/IKaHI/IH, (1)I/I3I/I‘—ICCKI/IG CBOWCTBa NPEACIbHBIX OAHOOCHOBHBIX Kap6OHOBI>IX KHCJIOT
XUMHUECKHE CBOMCTBA Kap6OHOBI>IX KHCJIOT

[pakTuyeckue padornl. 6. «KapOOHOBEIE KHCIOTHI

L = N = Y [

21

CnoxHble 3(UpPBL: COCTaB, CTPOSHUE, HOMEHKIIATYPA.
Mzomepus, pusmyueckne cBoiicTBa

XuMHUYECKHE CBOMCTBA CI0KHBIX 3(DUPOB
[IpumMeHeHne CII0KHBIX 3(QHUPOB Ha OCHOBE HX CBOWCTB

22

JKupsbl: cocTaB U CTpOCHUE MOJIEKYIL.

HOMEHKJIaTypa ¥ Kiaccuukaius, pusndeckue cBoicTBa

XHUMHYECKHUE CBOMCTBA KUPOB.

Mpsuia u CMC

[IpaxTrueckas

pabota Ne 7 PacTBOPHMOCTB KHPOB B BOAE M OPTraHUYECKHX PACTBOPUTEIAX

PR RPRRPRRRPRRERRE

23

O000mIIeHNE U CUCTEMAaTH3aIsI 3HAHUH O KapOOHOBBIX KHCIIOTAX, CIIOXKHBIX d(Upax, )KUpax
KonTponbhas

pabota Ne 7 no teme «KapOOHOBBIE KUCIIOTBI, CJIOKHBIE 3(QUPHI, HKUPBD»

AHanm3 KOHTPOJILHOH paboThI

=N e

24

VYrieBoABl: cocTaB, HOMEHKIIATYpa M Ki1acCU(UKarus
Monocaxapuisl.

I'exco3ssl.

T'moko3a u gpykrosa

25

anaxapnnm: caxapo3a, MaJIbT03a, JTJaKTO3a
HOJ’[I/ICH.XapI/II[bII Kpaxmaji, OEJUIK0J103a

26

[IpaxTrueckas

pabota Ne 8 VYrieBos

Pemenne pacueTHBIX U SKCIIEPUMEHTANBHBIX 33129
O0600mIeHNE cUcTeMaTH3aIMs ¥ 3HaHUI 00 yTieBo1ax

N[O NP PR

27

AMWHBL: COCTaB, CTPOCHHE, KIIACCUPHUKALIU.

N30MepHs 1 HOMEHKJIATypalo

(u3nYecKre CBOHCTBAa aMHHOB

[pakTrdeckue paboThl. 9 A3oTcoaepKale OPraHUnIeCKUe COSUNHCHHS

N N )

28

AMMHOKHCIIOTBI: COCTaB, CTPOCHHUE, H30MEPHUS U HOMEHKJIATypa
(huzudeckue CBOHCTBa aMUHOKHUCIIOT

XuMHUYECKHe CBOHCTBA aMUHOKHUCIIOT

Buonormueckast poiib aMHUHOKHCIIOT

el

29

Benkn kak GuononuMepbl, UX GHOJIOrHYecKue HYHKIHH.
3HaueHne 6enKoB

ITpakTnueckas

pabota Ne 10 PacTBopeHue 1 OCaXICHHE OCIKOB

[EEY

30

HyKJIeI/IHOBI)Ie KHUCJIOTBI




Tpancrennsie (OpPMBI JKUBOTHBIX M PACTECHHI 1
Wnentudukanyst opraHn4ecKuX COeIHHEHUH

[Ipaktuueckas

pabota Ne 11 O6pa3us! NpoAyKTOB MUTAHUSI, H3TOTOBIEHHBIX U3 TPAHCTEHHBIX ()OPM PAaCTCHUH 1
KHMBOTHBIX; JEKapCTB M MPENapaToB, H3TOTOBJICHHBIX C MOMOIIbIO T€HHON HHKEHEPHH

N

N

31 O060011IeHNE U CUCTEMAaTHU3aLUs 3HAaHUH 00 YTIeBOaX U a30TCOACPKAIINX COCAUHCHUAX
Kontponbnas
paboTa Ne 5 o TemaM «YTIEBOIBI» U «A30TCOAEPKAIINE COSTUHCHIUS)

32 AHanm3 KOHTPOJILHOH paboTHI.
Buramunsl. ®epMeHTH
T'opmoHnsI

JlexapcTBa

NP RPN

N

33 IpakTnueckune pagorsl. 12. «/leiicTBre pepMEHTOB Ha pa3IHYHBIC BEIIECTBA»
13. «AHanm3 IeKapCTBEHHBIX NIPENapaToB) 2

34 IIpaktudeckas 4
pabota Ne 14 O6o01ieHne 10 KypCy OpraHHYECKOH XHMUHU

Conepxanue padoueit nporpammbl o xumuu B 11 kiacce (mpoguibHbIit
YPOBEHb)

Tema 1.Cmpoenue amoma u nepuoouueckuii 3axon /[.U. Menoeneesa. (12uac)
Amom- cnooichas wacmuya. SINpo v ANEeKTPOHHAsE 000JI0YKa. DJIEKTPOHBI U TPOTOHBL. MUKPOMHD U MaKpOMHP.
JyanusM gacTur MUKpOMHUDpA.

Cocmosnue snexkmpona 6 amome. INEKTPOHHOE 0011aK0 U opbutans. Popma opbutaneii (S, p, d, f). [maBHoe
KBAaHTOBOE YHCII0. DHEPTeTHIECKUE YPOBHH U MOLYPOBHH. B3anMOCBA3b I1aBHOTO KBAHTOBOTO YHCIIA, TUIIOB
(hopm opOuTanei 1 MaKCUMaIBHOTO YUCIIa JICKTPOHOB HAa TOAYPOBHSX U ypoBHsX. [Tpuaunn [Taymu. DnekrporHas
(opmyna aTOMOB 371eMeHTOB. [ 'paduueckne 31eKTpoHHBIE (PopMyIbl 1 TpaBuiIo I'yHaa. DnekTpoHHO-TpadudecKue
(hopMyIIBI aTOMOB JIEMEHTOB. DJIEKTPOHHAS KIACCU(DHUKAIIHS HJIEMEHTOB 10 CeMeiicTBaM.

Banenmuvie 603mo01cHocmu_ amomos xumuyeckux 21emennos. BaneHTHbIe >eKTPOHBI. BaneHTHBIE BO3ZMOKHOCTH
ATOMOB XMMHYECKHX 2JIEMEHTOB KaK (yHKIUS UX HOPMAILHOTO M BO30YXIEHHOTO cocTostHU. J{pyrue (hakTopsl,
OTIpeIeNAIONIIE BaJEHTHBIE BO3MOKHOCTH aTOMOB: HAJIYUE HEMOJENEHHBIX 3JIEKTPOHHBIX nmap. Hamuane
cB0OOOHBIX opOuTaneil. CpaBHEHHE BAJIGHTHOCTU U CTETIEHU OKUCIICHUSI.

Ilepuoduyeckuii 3axon u [lepuoduueckasn cucmema xumuyeckux dnemenmos JI. U. Mendeneesa. ITpennocbuiku
OTKpBITHS 3aKOHA: HAKOIUIEHHE (haKTOIOTMYECKOro MaTepuaa, paboThl npeamecTBeHHnkoB M. 5. Bepuemuyca, U.
B. le6epeitnepa, A. 3. Illankyprya, x. A. Hetonennca, JI. FO. Meifepa, cpe3n xumukos B Kapicpya, TH4HOCTHBIE
kadgectBa J[. 1. Merngeneesa. Otkpeitre [. 1. MeHaeneeBpIM meproAndeckoro 3akoHa. [lepsast hopMymipoBka
ero. 'opu3oHTaNIbHASA, BEPTUKAIBHAS U JJMarOHAJIbHAs IepHOANYEcKUe 3aBUCUMOCTH. [leprnoaudeckuii 3akoH 1
crpoenue aroma. M3oronsl. CoBpeMeHHOE MOHATHE XMMUYECKOT0 3JeMeHTa. 3akoHOMepHOCTh . Moz, Bropas
(hopMyTHpPOBKa IIEpHOIMUECKOT0 3aKoHa. [Ilepuoandeckas cucremMa 1 cTpoeHne aroMa. OU3N4ecKuii cMbIcT
MOPSIKOBOTO HOMEpPA AJIEMEHTOB, HOMEPOB TPYIIIHI M Nieproaa. [IprnunHbl H3MEHEHHSI METAIIIMIECKUX 1
HEMETaJUTMYECKUX CBONCTB 3JIEMEHTOB B TPYIIIAX U IEPHOJax, B TOM YHCIIE OONBIINX U cBepXOonbmmx. TpeTbs
(hopMyIHpPOBKA MEPUOIUIECKOTO 3aKOHA. 3HAYCHNE TIEPHOANYECKOTO 3aKOHA U MEPHOANIECKON CHCTEMBI
XUMU4ecKux 3y1eMeHToB /1. 1I. Menzeneesa aiis pa3sBUTHS HAYKHM U IOHUMAaHUSI XMMUYECKON KapTUHbI MUpa.

Tema 2.Cmpoenue sewgecmea. (20 uacos)
Xumuueckas ceaswb. EOunas npupooa xumuyeckot cea3u. VIoHHas XUMHUYECKas CBA3b U HOHHbBIE KPHCTAJUINUECKHE
pemeTkn. KoBaieHTHas XUMUYeCKas CBSI3b M €€ KJIACCH(PHUKANM: TI0 MeXaHU3MYy 00pa3oBaHus (0OMEHHBIN 1
JIOHOPHO-AKIEITOPHBIN), TIO ANIEKTPOOTPUIIATEIFHOCTH (TOJISIPHAs U HETIOJISIPHAs), 10 CIIOco0y MepeKpBIBaHUSL
AIIEKTPOHHBIX OpOuTaeil (CurMa u ), o KpaTHOCTH (OIMHApHAs, ABOIHAA, TpOWHas, moryTopHast). [lonsapHOCT
CBSI3U U MOJIIPHOCTb MOJEKYNbl. Kpucrannmmueckue pemeTKy Uisl BEMIECTB C 3TOM CBSI3bI0: aTOMHAs U
MOJIEKyJIsipHast. MeTaymnueckas XMMUYIecKas CBS3b M METAIIIMIecKasi KpHcTaJuIniecKast penierka. Bonopoanas
CBSI3b: MEXXMOJIEKYJISIpHAsI 1 BHYTPUMOJIEKYJIsipHast. MexaHu3M 00pa3oBaHMs 3TOH CBSI3M U e 3HaueHHe. MloHHas
CBSI3b KaK MpeJeNbHbIN cIydail KOBaJIEHTHOM MOJISIPHOM CBSA3U; IIEPEX0. OJHOIO BU/A CBSI3U B IPYTOil; pa3HbIE BU/bI
CBsI3eH B OJTHOM BEILIECTBE.
Cesoticmsa kosanenmuou xumuieckou ceasu. HacelaeMocTs, NOIAPU3yEMOCTb, HAIPABIEHHOCTb. ['eoMeTpus
MOJIEKYIL.
Tubpuouzayus opoumaneii u ceomempus MONEKyJ1.




Sp® - ruOpuM3aLHMs Y ATKAHOB, BOJIbI, AMMHUAKa, aIMa3a.

Sp? - rubpuaM3aNus y COEMHENHI 60pa, aIKEHOB, apDEHOB, IMEHOB, TpauTa.

Sp - rubpuan3anys y coequHeHUI Oepriuns, alKHHOB, KapOuHa. ['eomMeTpust MOJIEKyJI Ha3BaHHBIX BELIECTB.
Hucnepchvie cucmemvl. TIoHsTHE O TUCTIEPCHBIX cucTeMax. [lucnepcnoHHas cpena u aucnepcHas dasa. JleBsThb
THUIIOB CUCTEM U MX 3HAUCHHE B IIPUPOJIE U )KU3HM YesloBeKa. JlucnepcHas cucremMa ¢ >KUIIKOH Cpesiol: B3BECH,
KOJUIOMJIHBIE CUCTEMBI, UX Kiaccudukarms. 3omu u rean. Dddext Tunnans. Koarynsus. Cunepesuc.
MornekyssipHbIe ¥ HCTUHHBIE PACTBOPBI.

Teopus cmpoenus xumuueckux snemenmog A. M. bymneposa. TIpeArnocbUTKN CO3MaHAS TEOPHH CTPOCHUS | PabOTHI
npenmectseHHUKOB (K. b. [lroma, ®@. Bénep, 1. ®. XKepap, @. A. Kekyrne), cbe3n ecTeCTBOUCTIBITATENEH B
neitepe, mmaaocTHEIe kKadecTBa A. M. byrneposa. OCHOBHBIE ITOJIOKEHHSI COBPEMEHHOH TEOPUH CTPOCHHUS. Bubl
n3oMepun. M3omMepus B HeOpraHnIeckoi XuMun. B3anMHOe BIusSHEE aTOMOB B MOJIEKYJIaX OPraHHYIECKUX U
HEOpraHMYEeCKHX BemecTB. OCHOBHBIE HANPABIICHUS PA3BUTHUS TEOPUH CTPOCHHS - 3aBUCHMOCTH CBOWCTB BEILIECTB
HE TOJIKO OT XUMHYECKOT'0, HO U OT MX AJIEKTPOHHOTO U MMPOCTPAHCTBEHHOT'O CTPOSHHMSI. VIHIyKIIMOHHBIH 1
Me30MepHbIi 3 dekTsl. CTepeoperynspHOCTb.

Huanexmuueckue ocHogbl 00uHOCHU 08YX 8e0VUuUX meoputl xumuy. JInaaeKTHIecKHe OCHOBBI OOIIHOCTU TEOPUH
neproandHoctu J. Y. Menneneesa u Teopun crpoerust A. M. Bytneposa B ctanoBieHn# (paboThl
Npe/IIeCTBEHHUKOB, HaKOIUIeHHE (DAaKTOB, yUacTHE B Che3/Iax, PYCCKUI MEHTAIUTET), IPEeACKa3aHuH (HOBBIX
aneMeHTOB- Ga, Se, Ge 1 HOBBIX BELIECTB - M300yTaHa) U pa3BUTHH (TPH (HOPMYIUPOBKH).

Tonumepul opeanuueckue u neopeanuyeckue. OcHoBHbIE TOHATHA XUMHU BMC: cTpyKTypHOE 3BEHO, CTETICHb
MOMMEPHU3ALNH, MOJIEKYIISIpHas Macca. CIiocoObl omydeHns MOIUMEpoB. Peaknuy noauMepusanuy u
nonukoHAeHcanuu. CTpoeHne MOIMMEPOB: reoMeTprudeckast hopMa MaKpOMOJIEKyl, KpHCTAIUIMIHOCTD U
amop(HOCTB, cTepeoperyisipHocTh. [lomnmeps! opranudeckue u Heopranmdeckue. Kaydayku. [Inactmaccsr.
Bounoxna. bruomnonaumepsr: 0elkn 1 HyKIEHHOBBIC KHCIIOTHI.

JeMoHcTpanuu. MoJeny KpUCTaUTMYECKUX PEIIETOK BEIIECTB C PA3IMIHBIM THIIOM cBA3el. Moaenn MoJeKy
paznuuHoit reometpun. Kpucrammdeckue pemérky anMasa u rpadura. OOpasiibl pa3iInyHbIX CUCTEM C )KUAKOM
cpenoii. Koarymsinusi. Cunepesuc. Dddext Tunaans. Monenu n30MepoB CTPYKTYpPHOH U MPOCTPAHCTBEHHOM
nzomepun. CBoricTBa Toayona. Komnekius miactMace U BoJoKoH. O0pasiibl HEOPraHUIECKHX OJTUMEPOB: CEPHI.
[Tnactuueckoit, pocdopa kpacHoro, kpapia u ap. Moaenu monekyn o6enxos u JJHK.

JlabopartopHblie onbIThI. 1. CBOMCTBA TUIPOKCHUIOB 3j1eMeHTOB 3 niepuoa. 2. O3HakoMiIeHue ¢ oOpazlamu
IUIaCTMACC, BOJOKOH, HEOPTaHUYECKHUX TTOJIMMEPOB.

IIpakTnyeckas padora 1. (Ilonyuenue, cobupaHue Tras3oB» .

Tema 3 Xumuueckue peaxyuu. (28 uac)
Knaccugpuxayus xumuueckux peaxyuii 6 opeanuueckou u neopeanuieckou xumuy. [ToHATHE 0 XUMUYECKON PEaKLIUH,
e€ OTIIMYMe OT SAECPHON peaknuu. Peaknny amaoTponu3annuy 1 H30MepHu3aiy. Peakiym, naymue ¢ i3MeHeHHEM
COCTaBa BEIIECTBA: 10 YUCIY M XapaKTepy Pearnpyromux 1 00pa3ylonmxcs BemecTB (Pa3IoKeH s, 3aMeICHN,
oOMeHa, coeIMHeH N ); TI0 m3MeHeHuto crenenelt okucienus (OBP u He OBP); mo termoBoMy 3 dexty (3K30- U
SHAOTEPMIYECKHE); 10 (a3e (ToMO- U TeTepOTeHHBIC); IO HAPaBICHUIO (0OpaTHUMbIe M HEOOpPAaTUMBIE); IO
MCTIOJIb30BAaHMIO KaTaln3aTopa (KaTaIMTHUECKHE U HEKATATUTHYECKHE); 10 MeXaHN3MY (paJiKaibHbIe 1 HOHHBIC);
10 BUJLY HEPTHH, MHULUHUPYIOILEH peakiuio (poToXxumMuieckue, paJnalioHHbIe, SJIEKTPOXUMHYECKHUE,
TEPMOXUMHUYECKHE).
Beposamnocms npomexanus xumuueckux peaxyuti. 3aKOH COXpaHEHUS SHEPTUU. BHYTpeHH:s »HEprus peakiuil.
TemnoBoit a3¢dexr. Tepmoxumuueckne ypaBHenus. Teriora oopazoBanus. 3akon I'. U. ['ecca. Dutpomnusi.
B03MO0OXXHOCTh IPOTEKAHUS PEaKLMil B 3aBUCUMOCTH OT U3MEHEHHSI SJHEPTHU U SHTPOIIUH.
Ckopocmb xumuyeckux peaxkyui. Paxmopbsl, srusouue na ckopocms peakyuii. Tlorarue o ckopoct. CKOpocTh
TOMO- U TeTePOTeHHON peaknnii. JHeprus akTuBanuy. PakTopbl, BIUSIONIME HA CKOPOCTh Peaknuii: mpupoa
pearupyronmx BellecTs, KaTaIu3aTopbl, TeMIepaTypa, KOHIeHTpanus. KaTaiu3 roMo- ¥ reTeporeHHbIH, HX
MexaHn3Mbl. DepMEHTHI, UX CPaBHEHHE C HEOPraHMYECKUMH KaTaau3aTopaMu. MHIMOUTOPH! M KaTaIUTHYECKHE
a1pl. [IoBepXHOCTH CONPUKOCHOBEHHS pPearupyroninxX BEImeCTB.
Xumuueckoe pasnosecue. TloHsATHE 0 XUIMUYECKOM paBHOBECHH. PaBHOBeCHbIE KOHIIEHTpALMH. JJHHAMIYIHOCTh
paBHOBecHst. KoHcTaHTa paBHOBecus. DakTopbl, BIMAIOIINE HA CMELIEHNE PABHOBECHS: KOHIIEHTPaNHs, TaBJICHHUE,
temneparypa. [Tpuanun Jle Illarense.
Oxucnumenvno-eoccmanogumenviule peakyuu(OBP). Crenens okucienus. Knaccupukanus peakuuii B cBete
anekTpoHHOH Teopun. OcHoBHBIE oHsATHI OBP. MeTons! coctapnenns ypasHeHnit OBP: Meton anexTpoHHOTO
OayaHnca, MeTo nosypeakiuii. Brnusaue cpenpt Ha npotekanne OBP. Kiaccupukanus OBP. OBP B opranundeckoit
XUMUH.
dnexkmponumuyeckas ouccoyuayus. (3./].) DNEKTPOIUTH U HEINEKTPOIUTEL. MeXaHU3M AIIEKTPOITUTHYECKOH
JIICCOIMAITIY C Pa3IMYHBIM BUIOM CBsi3H. CBOHCTBA KATHOHOB M aHMOHOB. KHCIIOTBI, COJIM, OCHOBAaHUS B CBETE
9. Crenens 3.J].1 €€ 3aBUCUMOCTb OT IIPUPOJBI AIEKTPOIUTA U €ro KoHIeHTpanuu. KoHcTanTa qucconuanim.
Crynenuaras aucconuanys. CBOHCTBa pacTBOPOB 3JIEKTPOJIUTOB.
Booopoonvlii nokazamens. Juccormanus Boasl. KoncranTa e€ nucconuanuu. IoHHOE TPOU3BEICHUE BOIBI,
Bopoponausrii mokasaresns - pH. Cpesl BOAHBIX pacTBOPOB MIEKTPOIUTOB. 3HAYEHHE BOJOPOAHOTO ITOKa3aTeNs JUls
XAMHWYECKHUX W OMOJIOTHIECKUX MTPOIECCOB.
LTuopoaus. Tlonstue runponusa. [ Maponn3 opraHndecKuX U HEOPTaHMIECKUX BEIIECTB (TaIOTeHAIKAHOB, CIOKHBIX




3¢upoB, yriieBoaoB, 6enkoB, AT®) u ero 3HadueHue. I uaponns cosei - Tpu ciydas. CTyneHYaThId THAPOIIN3.
Heobparumslii ruaponus. [Ipakruueckoe 3HaueHue ruaponuza. K

Jemoncrpanmu. [IpeBpaienne kpacHoro docdopa B 6eblif; kucioposa B 030H. [lonyuenne kucinopoja u3
nepokcua BoIopoaa, Boabl. Jerunparauus stanona. Lenouka: P--- P2Os --- H3POs; cBoiicTBa yKCYCHON KUCIIOTHI;
NPU3HAKA HEOOPaTHUMOCTH PEaKIii; CBOMCTBA METaNIOB, OKUCIICHUE aJbJIETH/ia B KUCIOTY M CIIUPTa B AJIbACTH]L.
Peaxunu ropeHus, 5Kk30TepMUUecKre peakiuu (obeciBeunBaHuEe OPOMHOIT BOJIBI M IEpMAHIaHaTa KaJlksi ATUICHOM,
ranieHue U3BECTH U JIp.) U SHAOTEPMHUUECKHE peaKkny (Pa3iosKeHne KaJTMHHON CeUTPBI, OMXpoMaTa KaJlusl.
B3anMmopaelicTBrE IUHKA C pAaCTBOPAMU CEPHOM U COJITHOM KUCIIOT NPU Pa3IM4HbIX TEMIEPATYPax U KOHUEHTPaLUU
COJISTHOH KHCIIOTHI; Pa3iIoyKeHHE IEPOKCH A BOAOPOAa TIpu moMomtn okcuaa mapradna (1V), karanassl ceiporo msca
u xaprodernst. BsanmoneiicTBre MHKA pa3TUYHON IOBEPXHOCTH (ITOPOIIIKA, MBLIH, TPAHYIM) C KHCIOTONH. Momens
«xursmero» cios. CMerueHue paHosecus B cucteme Fe3*+3CNS= Fe(CNS)s; oMblIeHHE KUPOB; PEAKIIUN
STepupUKaNA. 3aBUCUMOCTD CTereHH D./l. yKCYCHOH KUCIIOTHI OT pa3daBieHus. CpaBHEHHE CBOWCTB PaCTBOPOB
CEpHOI M CepHUCTON KHCIIOT; MypaBbUHOI M YKCYCHOM KUCIIOT, rupokcuaa utust. Kanus u Hatpus. MTHIukaTopst
Y U3MEHEHHE UX OKPACKH B Pa3IMYHBIX cpenax. IHaukaTopHas Oymara u e€ ucrosbp3oBaHue Juis onpeneneHus pH
CJIIOHBI, KEITYI0YHOT0 COKa, IPyTrUX COKOB OpraHn3ma 4eioBeka. CepHOKUCIBINA 1 ()epMEHTaTUBHBIA THAPOIN3
yrieBoaoB. ['uaponus kapOoHATOB, CyIb(ATOB, CHITHKATOB MIETOYHBIX METAJLIOB; HUTPATOB LiiHKa niu cBuHIa (11).
I'uaponus kapOuaa KaiabLus.

JlaGopartopHble onbIThI. 1.IlonydeHne Kucaopoaa pa3ioxKeHUEM IEpOKCHIa BOJIOPOAa U IepMaHTaHaTa Kajusl.
2.Peaknny, nnynme ¢ 00pa3oBaHHEM OCaJKa. Ta3a, BOJBI JUII HEOPTaHUIECKUX W OPTaHWIECKUX
kucinoT.3.Vcnonp30BaHne HHANKATOPHOM OyMaru st onpeneneHus pH cioHsl, xerygodHoro coxa. 4.Paznmansie
ciy4au TUAPOJIN3A COJIEH.

IIpakTnyeckas padora 2 CKOpPOCTh XUMHUECKUX PEAKIIUH, XUMHYECKOE PaBHOBECHE
3. CpaBHEHHE CBOMCTB HEOPTAHUIECKUX M OPTaHMYECKUX COSAMHEHNH. 4. Pemenne skcriepiMeHTanbHbIX 33/1a4 110
teme «[ mapommsy.

Tema 4. Bewecmea u ux ceoiicmea. (49 uaca)
Knaccugpuxayusa neopeanuueckux gewgecms. Ilpoctsie n cioxxHble BemecTBa. OKCHIBI, UX KIacCU(PHUKAIIHAL.
I'mapokcune! (OCHOBAaHUSL, KUCIIOPOAHBIE KHCIOTHI, AM(OTEpHBIE THAPOKCUBI). KHCIOTHI, nX Kiaccupukamnus.
OcHoBanwus ,ux knaccuduxanus. Conu cperHue, KUCble, OCHOBHBIE M KOMIUIEKCHBIE.
Knaccuguxayus opeanuueckux gewgecme YrineBogoposl U Kiaccu(UKalKs BEUIECTB B 3aBUCUMOCTH OT CTPOCHHUS
yIIIepoIHOM LenH (anudpaTnieckue U HUKINYECKHe) U OT KPaTHOCTH CBs3ei (IpeiebHbIe U HEeTIpeeIbHbIE).
I'omomnoruyeckuii psia. [Ipon3BosHbIE YIIIEBOJOPOIOB: TaIOTeHAIKAHBI, CITUPTHI, (DEHOJIBI, aJbJETHIBI 1 KETOHBI,
KapOOHOBBIE KHCIIOTHI, TIPOCTHIE U CIOKHBIE A(UPBI, HAITPOCOSTUHEHHS, aMUHbI, aMUHOKHCIIOTHI.

Memannut. [lonoxeHne METaIIOB B IEPUOAMIECKON CHCTEME B CTPOCHUE UX aTOMOB. IIpocThie BemecTBa-
METaJUIbL: CTPOSGHHUE KPUCTAIIOB M METAJUINYECKast XUMHUUYecKast CBsi3b. Ayutorponus. O0niue ¢pusndeckne CBOHCTBa
METAJUIOB M BOCCTAHOBHUTENBHBIC CBOWCTBA MX: B3aMMOICHCTBHE ¢ HEMETAIIIAMH (KUCIIOPOIOM, TaJloT€HaMH, CEpOH,
a30TOM, BOJIOPOJIOM), C BOJIOH, KHCIOTaMH, PACTBOPaMH COJIEH, OpraHn4eCKUMH BELIECTBAMU (CIIMPTaMH,
rajioreHaJKaHaMH, ()eHOJIOM, KWJITaMN), cO menodamMy. OKCHABI M THAPOKCHUIIBI METAJUIOB. 3aBUCUMOCTD CBOMCTB
3THX COEAAMHEHUH OT CTENEeHEH OKHUCIIEHH METAJUIOB. 3HAU€HHE METAJUIOB B IIPUPOAE U KHU3HU OPraHM3MOB.
Kopposus memannos. TloHsiTre KOppo3uu. XUMHUYECKass KOPPO3Usl. DINEKTpoXuMudeckas kopposust. CrocoObl
3aIUTHl METAJUIOB OT KOPPO3UH.

O6mue crocoOb! MOMYyYEHUS] METAJUIOB. MeTalTbl B IPUPOJIE. METAJUTYPTHs ¥ €€ BUJIBL: TUPO- U THAPO-
NIEKTPOMETALTYPTHUsl. DIIEKTPONIN3 PACIUIABOB M PACTBOPOB COCTUHEHUI METAJVIOB M €T0 3HAYCHHUE.

Hememannvi. _IlonoxeHue HEMETAIOB B IEPUOIUYECKOM CUCTEME, CTPOEHUE UX ATOMOB.
DNEeKTPOOTPHUIIATENLHOCTh. IHEpTHBIE ra3bl. J[BOMCTBEHHOE TIOJIOKEHUE BOJIOPO/Ia B IEPHOJUUECKON crCTEME.
Hewmerarrs - mpocThie BemmecTBa. ATOMHOE W MOJIEKYJISIPHOE CTPOSHHE UX. AJUTOTponus. XMMUYECKHE CBOHCTBA
HeMeTaoB. OKHCIIUTEIbHBIE CBOMCTBA: B3aUMO/ICHCTBHIE C METAJUIAMH, BOJOPOIOM, MEHEE
3JIEKTPOOTPHULIATEIEHBIMI HEMETaJUIaMH, HEKOTOPBIMHU CIIOXKHBIMH BeIlleCTBaMH. BoccTaHOBUTENbHBIE CBOHCTBA
HEMETAJJIOB B PEaKIMsIX co PTOPOM, KHCIOPOIOM, CII0XKHBIMH BEIIECTBAMH-OKHUCINTESIMA (A30THOM 1 cepHON
KUCJIOTaMu | Ap.). BomopoaHsle coenuaeHns HeMeTawioB. [lomydeHne ux cuHTe30M 1 KocBeHHO. CTpoeHue
MOJIEKYJ M KPUCTAJIJIOB 3THX coequHeHni. Pu3ndeckue cBoiicTBa. OTHOMEHNE K BoJie. I3MeHeHne KUCIIOTHO-
OCHOBHBIX CBOMCTB B Iepuoiax u rpymmnax HecosneoOpa3syromuiue u coneodpasyromine okcuasl. Kuciopoansie
KHCJIOTHI. VI3MeHeHNe KUCIOTHBIX CBONCTB BBICIINX OKCHJOB U THAPOKCHIIOB HEMETAIJIOB B TIEPHOAAX U TpyMIax.
3aBHCHMOCTH CBOMCTB KHCJIOT OT CTETIEHN OKHCIICHUS HEMETallIa.

Kucnomoi opeanuueckue u neopeanuueckue. KuciaoTsl B cBeTe IpoToMUTHYECKON Teopuu. ConpsuKeHHBIS
KHCJIOTHO-OCHOBHBIE TTaphl. Kitaccudukanms opraHmuecKiux ¥ HEOpTaHNIeCKuX KUCIOT. OOIIre CBOMCTBA KUCIIOT:
B3aUMO/ICHICTBUE OPTaHWYECKUX M HEOPTaHUUECKUX KHUCIIOT C METaJIaMHi, OCHOBHBIMH M aM(OTEPHBIMU OKCHIaMHU
Y THJIPOKCHAAMHU, C COJISIMU, 00pa3oBaHUE CIOKHBIX 3(UpoB. OCOOEHHOCTH CBOMCTB KOHIICHTPUPOBAHHOM CEpHOH 1
a30THOH kucstoT. OCOOEHHOCTH CBOMCTB YKCYCHOM M MypaBbUHOH KHCIIOT.

Ocnosanus opeanuyeckue u Heopeanuyeckue. OCHOBAaHUS B CBETE MPOTOIUTHYECKOM Teopuu. Kimaccudukanms
OpPraHUYECKUX U HEOPraHWYECKUX OCHOBAaHMH. XMMUYECKHE CBOMCTBA MIEIOUEH U HEPACTBOPUMBIX OCHOBaHHM.
CBoiicTBa OECKHCIOPOIHBIX OCHOBAHUI: aMMHaKa 1 aMUHOB. B3anMHoOe BIMSHEE aTOMOB B MOJICKYJTY aHHJIMHA.
Amcbomepnvie opeanuueckue u Heopeanuyeckue coedunerus. AMGPOTEpPHBIE COSANHEHHS B CBETE MPOTONUTHIECKON
Teopur. AM(POTEPHOCTh OKCHAOB ¥ THAPOKCHAOB TEPEXOTHBIX METAJUIOB: B3AaUMOJCHCTBHUE C KUCIIOTAaMH H




IeTI0YaMH.
Houamue o komniexcuvix coedunenusx. Kommiuekcoodpa3oBarens, JUraHIbl, KOOPIHHALIMOHHOE YHCIIO,
BHYTpeHHss cepa, BHemHsIA cepa. HomenknaTypa nanHeix coeannenuit. [lpumepst coeannennit. AM¢porepHOCTh
AMHMHOKHCIIOT: B3aMMOJICHCTBHE aMUHOKHCIIOT CO IIIeJI0YaMH, KUCJIOTaMH, CITUPTaMU, APYT ¢ IpyroM (oOpa3oBaHue
MOJIMIENTHIOB), 00pa30oBaHKe BHYTPEHHEH cou (OUIOISIPHOTO HOHA).

Tenemuueckas ca3b MeAHCOY KNACCAMU OP2AHUYECKUX U Heopeanuteckux coedunenut. [TonsTHE O TeHeTHYeCKOH
CBSI3U ¥ TEHETUUECKUX PsilaX B HEOPraHUYEeCKON U opraHndeckoil xumuu. I'eHeTndeckue psaas! Metania (Ha
mprMepe KalbLus U xKeJe3a), HeMeTainia (Cepsl M KpeMHHS), IEPEXOIHOTO 1eMeHTa (IIMHKa). [ eHeTHIecKkue psiibl
W TeHETUYECKas CBSA3b B OPTaHIMUYECKON XUMHUH (COSIMHEHHS IBYXaTOMHOTO yriepona). EnnHcTBO Mupa BemecTs.
Hemoncrpanuu. Komreknusa «Kimaccudukanus HeOpraHMIECKNX BEHISCTB» W 00pa3Ibl MPEICTaBUTENEH KIIaCCOB.
Komnexmust «Kimaccudukanus opraHUgecKruX BEMIeCTBY U 00pa3Ilsl IpeacTaBuTeNeH kiaccoB. Monenn
KPHUCTAUTMYECKUX PEeIIETOK MeTaIoB. KoJuteKus MeTanioB ¢ pa3HbIMA (QH3MYECKAMH CBOMCTBAMH.
B3aumMoneiicTBue TUTHS, HATPUSL, MAarHUS U XKeJe3a ¢ KUCIOPOI0M; IEJIOYHBIX METAJIOB C BOJOH, CIUPTaMH,
(heHOJIOM; LIMHKA C paCTBOPAMH COJISTHOM M CEpPHOM KHCIIOT; HATPUS C CEPOil; aIIOMHHUS C HOJIOM; JKelle3a ¢
PacTBOPOM MEIHOTO KyIOpOca; aJIOMHHUSA C pacTBOPOM efkoro Hatpa. Okcuasl U ruipokcusl xpoma. Kopposus
METAJUIOB B 3aBUCHMOCTH OT YCJIOBUH. 3aIllMTa METAJUIOB OT KOPPO3HUHU: 00pa3Libl «HEPIKABEEK», 3AIIUTHBIX
nokpeituil. Komnexnus pya. DneKkTponus pacTBOpoB coiei. Mojenu KpucTaliIMYecKUX pelIeToK noja, anMasa,
rpadura. Amtorponust pocdopa, cepsl, KHUCIopoa. BzanMonecTBre Bogopoaa ¢ KUCIOPOJIOM; CyPbMBI € XJIOPOM;
HATPHS ¢ HOJOM; XJIOpa C paCTBOPOM OpoMIIa Kallusl; XJIOPHOHW M CEpOBOIOPOTHOMN BOIBI; 00ECIIBEUHBAHNE
OpOMHO¥ BOJBI STIJICHOM HJIH arleTuieHoM. [lomydeHne u cBoicTBa XJIOPOBOJOPOIA, COISTHOM KHCIOTH 1
ammuaka. CBOMCTBa CONIHOM, pa30aBIeHHON CEPHOM U YKCYCHOH KUCIOT. B3anMmoaelicTBie KOHIIGHTPUPOBAHHBIX
CEpPHOI, a30THOH KUCIIOT M pa30aBICHHOI a30THOM KHUCIIOTHI C Mebi0. Peakius «cepeOpssHOTO 3epKaiay s
MYpaBbHHOH KHCIOTH. B3anmozelicTBie pacTBOpa THAPOKCHIA HATPHUS ¢ KHCIOTHBIME OKCHIAMH (OKCHIOM
thocdopa V), amdpoTepHBIMU THAPOKCHAAMH (THIPOKCUIOM IMHKA). B3anMoseiicTBre aMMuaKa ¢ XJIOpOBOIOPOIOM
Y BOJIOM. AHAJIOTHUYHO 71l MeTHJIaMuHa. B3auMoielicTBre aMUHOKHUCIIOT ¢ KUCIOTaMU U IIEI0YaMH.
OcyecTBieHHe MpeBpalieHni peakiuii. [lonydeHrne KOMITIEKCHBIX COSTUHEHHM.

JlaGopaTopHble onbIThI. O3HaKOMIICHHE ¢ 00pa3llaMu NpeICTaBUTeNeH KI1acCOB HEOPTaHMUECKUX BEIECTB.
O3HakoMJIeHHE ¢ 00pa3lamMy NpeICTaBUTENIeH KIaCCOB OpraHuuecKHX BeliecTB. O3HaKOMIIEHHE C KOJUIEKIHEH Py,
CpaBHEHHE CBOMCTB KPEMHHEBOM, (ochOpHON, CEPHOI U XJIOPHOM KHCIIOT; CEPHUCTON M CEPHOM KUCIIOT;
a30THUCTOH M a30THOM kuca0T. CBOMCTBA COJISTHOM, cepHOM (pa3baBiieHHOM) U YKCYCHOM kucioT. B3auMoneiictaue
TUIpOoKcHAa HaTpus ¢ corsiMi (cynbhaTom menu (11) u xmopunom ammonus). Paznoxenne ruapokcuia Meau.
Iomyuenne u ampoTepHBIe CBOMCTBA THAPOKCHA ATFOMHUHUS.

IIpakTuyeckas padora 5. Pemenne sKCIepiMEHTAIBHBIX 3319 TI0 HEOPTaHMIECKOH XUMIH

6. Perrenne skcriepuMEHTANBHBIX 3371449 [0 OpraHUYecKoi xumun 7. ['eHeTn4ecKas CBA3b MEXIY KIacCaMu
HEOPTraHMYECKNX M OPTraHUIECKHUX BEIICCTB

Tema 5 . Xumus u oomecmeo (11 uacoe)
Xumus u npouzsodcmeo. XuMHUUECKasi IPOMBIIIIEHHOCTh U XUMHYECKUE TeXHOJIOTUH. ChIpbe Ul XUMHYECKOM
MMPOMBIIIJIECHHOCTH. BOI[a B XUMHYECKOH MMPOMBIIIJIEHHOCTH. SHCPFI/IH I XUMHUYECKOI0 MPpOU3BOJICTBA. HaquLIe
MIPUHIIAITE XUMUYECKOTO MTPOU3BOJICTBA. 3alINTa OKPYXKAIOIIECH Cpeibl U OXpaHa Tpy/la MPU XUMHIECKOM
npousBoJicTBe. OCHOBHBIE CTaJIMM XUMUYECKOT0 NMPou3BoicTBa. CpaBHEHHE [TPOU3BOICTBA aMMUaKa U METaHOJIa.
Xumus cenvckoe xo3sicmeo.  XUMH3aLMsL CEIILCKOTO X035ICTBa U €€ HanpaBieHus. PacTeHus U moyBa, HOYBEHHBIH
noryomaromuii komruieke (IIIK). Y no6penus u ux xinaccupukamms. XUMUYECKHE CPEACTBA 3aIUTHl PaCTCHUI.
OTpunarenbHbIC OCICICTBIS MPUMEHEHHS IECTUINIOB 1 00pb0a ¢ HUMH. XMMH3aIUs )KHBOTHOBOJICTBA.
Xumus u sxonoeus. XuMHYIecKoe 3arpsi3sHEHNE OKpyXKaromei cpensl. OxpaHa ruipocepbl OT XUMUYECKOTO
3arpsi3HeHUs. OXpaHa MOYBBI OT XUMHYECKOTO 3arpsi3HeHuss. OXpaHa aTMOC(ephl OT XUMHYECKOTO 3arPsS3HEHIUS.
Oxpana ¢1opbl 1 payHBI OT XUMHUUECKOTO 3arps3HEHUS. BHOTEXHOIOTHS 1 TeHHAS HHKCHEPHSL.
Xumus u nogcednesnas scushb yenogexa. JlomamHss antexa. Moromue 1 aucTsiye cpeacrsa. Cpencrsa 60pbs0BI ¢
OBITOBEIMH HaceKOMBIMHU. Cpe/IcTBa TMYHOW THTHECHBI M KOCMETHKH. XWMHS U ATIa. MapKUpOBKa YIaKOBOK
MAMICBBIX U TUTUCHUYCCKUX MMPOAYKTOB 1 YMCHHUE UX YNUTATh. DKOJIOTHS JKUJIUIIa. XHUMHSA ¥ F'eHEeTHKA YeJIOBEKa.
JemoncTpanuu. Mojesu IpoU3BOICTBA CEPHOM KUCIOTH 1 aMMuaka. Koyutekius y100peHuii U IeCTHIIHIOB.
OO6pa3isl cpeAcTB OBITOBON XMMUH M JIGKAPCTBEHHBIX NTPENapaToB.
JladopaTopHblie onbIThl. O3HAKOMIIEHUE C KOJUIEKIHEH yao0penuii u nectuiinaoB. O3HakoMIieHHe ¢ oOpa3iamMu
CPEeICTB OBITOBOM XMMHUH M JIEKAPCTBEHHBIX NPETapaToB.

Pe3epBHoe Bpemsi-16 yacoB. IloBTopenue Bcero kypca xumuu 10-11 knace

TEMATHYECKOE IINTAHUPOBAHUE HA 2018/2019 YY.TI'0O/1



Kaacc 11 (6uos10ro-xuMH4eCKuii)

Heoens

Temaypoka

Kon-60 uacoe

= Yueonas

ATOM — CIIO’KHAs YaCTHIIA.

CocTosiHHE AJIEKTPOHOB B aTOME.

DneKTpoHHbIe KOH(UTYpaluu U rpadguyeckoe n300pakeHue
aTOMOB XUMHUYECKHUX 3JIEMEHTOB.

BaneHTHble BO3MOKHOCTH aTOMOB.

e

[Ipennoceun-

KU OTKpBITUA Nepuoauueckoro 3akona [[.M.Menzaeneena.
Otkpertue J[.M1.MeHieneeBbIM NEpUOIUIECKOTO 3aKOHA
[Tepunoanueckuii 3aKOH U CTPOCHHUE aTOMa.

[

Oo6o0maromuit ypox.
KonTponbnas pabora Nel.

XuMuyecKkas CBSI3b.

HMonnas cBs3b.

KoBanenTHas CBA3b.
Mertauinueckas U BOJAOPOIHAs CBSI3b.

['uGpuau3anys IeKTPOHHBIX OpOHUTAIeH U TeOMETPHUs
MOJIEKYI.

[Ipeanoceuiky co31aHus TEOPUU XUMHUYECKOTO CTPOCHUS
.OCHOBHBIE NIOJIOKEHUSI TEOPUU CTPOCHUS XUMHUECKUX
COCIMHEHUN
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OcHOBHBIE HANIPABJICHHS PA3BUTUS TEOPUH CTPOCHUS XUM.
COCIMHEHHI U € 3HaUCHHE.

[Tonumepsr .

IImacTmaccsl.

Bomoxkna.

e

[TpakTuueckas padota Nel «Pemienne skcnepuMeHTaIbHBIX
3a]1a4 110 ONPENEICHMIO INIACTMACC U BOJIOKOH».
buonommmepsl. JlucnepcHbie CUCTEMBI.

B3secu. Komnonansie pacTBops!.

HcTtrHHBIE paCTBOPEI.

|

ITpakTuyeckas pabora: . «Ilomydenue, cobupanue ra3oB»
KontposnbHas pabora Ne2.

Krnaccudukanus peakiyii mo 9uciy ¥ COCTaBy pearupyrommx
YaCTHIL.

Knaccudukanms peakiuii 1o U3MEHEHUIO CTETICHU
OKUCJICHUS.

OBP.

Knaccudukanus peakiuii mo TemioBomy 3PQexTy, mo
YYACTHIO KaTaJu3aTopa, MEXaHU3MYy MPOTEKaHUSI.
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10

[Toyemy NpOTEKAIOT XUM. PEAKLIUH.
CKOpOCTh XMMHYECKOU pEaKIUu.
Karanus

11

Pemenue 3agau. @akTopsl, BIUSIOMINE HA CKOPOCTh PEAKIUH.
Pemenue 3aga4 Ha HAXOXKJIEHUE CKOPOCTH PEAKIIUU.

12

OOpaTUMOCTh XMMHYECKON peaKinu
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.XUMHUYECKOE PABHOBECHE.

13

DnexTponuTuyeckas auccoruays. CTerneHb TUCCOIUaIii.
KoHcTanTa nuccomuaiy.

Bomopoansiii mokazarens cpenbl. Peakimu, nmpoTekaromue B
pacTBopax.

[IpousBeneHne pacTBOPUMOCTH

.Peakiuu nonHoro ooMeHa

-

14

I'maponu3s opraHNYeCKUX BELIECTB.
I'u1poan3 HEOPraHUYECKUX BEIECTB.

15

[IpakTuyeckas padora. Pemenne sKkCiepuMEeHTaIbHBIX 3a/1a4
o Teme «['uaponn3 HeopraHMYeCKUx BewecTB. Peakiiuu
MOHHOTO OOMeHay

[IpakTuueckas pabora: CKOpOCTh XMMHUUECKUX PEAKLIUH,
XUMHUYECKOE PABHOBECUE

[IpakTuueckas pabora: CpaBHEHHE CBONCTB HEOPTaHUYECKUX
Y OPTAaHUYECKUX COCTUHEHUIN

Kontposbnas pabora No3.

RN N e

[

16

Krnaccudukanus HeOpraHmIeCKruX BEIISCTB
Krnaccudukanus opraHnuecKux BEIIeCTB.

17

OO6m1ast XxapakTepucTHKa METAJIJIOB.
[IpocTsie BelecTBa -MeTaLIbI
OO61mre XUMUYECKHE CBOMCTBA METAJLIOB.

18

Oxcnpl ¥ THIPOKCHIBI METAILIIOB.
Koppo3sus meramios.
CrniocoObl 10JTy4eHHs METaJLIOB.

19

DNEeKTPOJIN3 PaCTBOPOB
DNEeKTPOIU3 PacIaBoB
MeTaJibl TJIaBHBIX MTOATPYIIIL.
Mens.

20

Cepebpo

Mertasibl MOOOYHBIX MOATPYIIT: IHHK.
PryTth

Xpom.

Mapraser.
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21

Maprasnen

XKeneso.

KommnekcHble coeinHeHus

O60061maronuil ypok 1o TeMe 31eKTPOIU3 U XUMUYECKHE
CBOWCTBA METAJIJIOB.

e

22

OO01mas xapakTepucThKa HEMETaIOB.
XUMHUYECKHE CBOMCTBA HEMETAJLIOB.
Bonopoansie coelMHEHNS] HEMETAIIIIOB

23

OKcuabl ¥ THAPOKCUIBI HEMETAJIIOB.
Pemenue 3anau u ynpaxuenuit no reme «Hemeramisny
KucnoTel oprannyeckue u HeOpraHu4eckue.

24

Crenunguyeckue cBOWCTBa KUCTOT.
OcHoOBaHUS OPTaHUYECKUE U HEOPTAHHUYECKHE.
AMdoTepHbIE COeANHEHHUS.

25

FGHGTI/I'-IGCKaSI CBA3b MG)K)Iy KJ1accaMHu HGOpFaHI/ILIeCKI/IX
COE€INHEHUN.
FeHeTI/I'-IeCKaSI CBsA3b Me>1<)1y OpFaHI/IquKI/IMI/I BCIIICCTBAMM.
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O06o0marmuii ypok 1o TeMe.
Kontponbnas padora Ne 4.

26

XUMHUYECKUU TPAKTUKYM.

ITpakTnyeckas pabora

«IIonydeHue razoB U U3y4EHUE UX CBOMCTBY»
IIpakTnyeckas pabora

«CpaBHEHUE CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX
BEIIECTB

27

[IpakTuueckas pabota «Pemenue 3a1a4 1o HEOPraHUYECKOM
XUMUU»

[IpakTnueckas pabora «Pelenne skcnepuMeHTAIBHBIX 3324
110 OPraHUYECKON XUMHH

28

[IpakTrueckas pabora «I'eHeTH4ecKas CBSI3b MEXIY
OpraHUYECKUMH U HEOPTaHUYECKUMU BELIECTBAMMU.
XuMmHs B )KHU3HHU 001IeCTBA.

XHMHMS ¥ IPOU3BOJICTBO

Bakneimme XuMHU4eCKHe TPOU3BOJICTBA.

-

29

XUMHUS U CEIbCKOE X03AMCTBO.
XuMus ¥ IpoOIeMbl OXpaHbl OKPYKAIOIIEH CPEIbI.
XI/IMI/IH U ITIOBCCAHCBHAA )KNU3Hb UCIIOBCKA.

30

XUMUS ¥ TEHETHKA YEJIOBEKa
XUMUS ¥ TEHETHKA YeJIOBEKa
DKOJOTHS XKUIUIIA
DKOJIOTHS YKUJIUIIA

31

O600611eH1e, TOBTOPEHUE.

32

HroroBas koHTpoIIbHAs padoTa.

33

YPpOK KOPpEKLIUH 3HAHUM.
Htoroseiit ypox.
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34

YPpOK KOppEeKLIUH 3HAHUM.
Htoroseiit ypox.

o




Jlumepamypa u cpeocmea o6yueHus

1 Crangapt cpeaHero (IIOJIHOTO) 001Iero oopa3oBaHus M0 XUMUU
(mpouIbHBIN YPOBEHB)

2 [IpumepHas mporpamMma cpeaHero (MoJaHOTo) obmero oOpa3oBaHMs IO
xuMuU( TPO(UITBHBIA YPOBEHB)

3 Yuebnuk: [labpuersn O. C, @.HMackaes Xumusa. 11 xnace,
npoduibHBIA ypoBeHb — M.: [Ipoda, 2009;

4 O. C. TI'abpuensu, I'.I'. JIsicoBa Xumus. 11 kmacc. YueOHUK 11s
o0mreo0pa3oBaTenbHBIX YapexacHuii - M.: «/Ipoda», 2008 r.

5 Yuebnuk: [laobpuersn O. C, @.HMackaes Xumusa. 10 xkmace,
npodunbHbI ypoBenb — M.: JIpoda, 2008;

5 O. C. I'abpuensn Xumus. 11 kmace. Metoauyeckoe mocodue -
M.:«Ipoday, 2005 r.

6 Enunelii rocynapcTBEeHHBIN 3k3aMeH. KOHTpOIbHbIE H3MEPUTEIIBHBIE
marepuanbl. Xumus — 2009-2012 rog

7 Kypnan «Xumus B mKoe»

8 Opranusanus HAyIHO-UCCIICOBATEIBCKON JACSATEILHOCTH  yJaIluXCs
Mertozn. nocobue. — Tam6os: TOUIIKPO, 2006

9 DOneKTpoHHBIN yueOHuK « O6mas xumus » , CD -quckwu.

10 | Wnreprer-pecypcsl.

11 XYMUYECKUE PEaKTHUBBI U MaTEPHAIIBI
XuMuyeckas J1abopaTopHasi IoCy/ia, annapaTthl U MPHUOOpPbI

17 HarypanbHble 00beKThI

18 Monenu, yueOHbIE TOCOOHS Ha TTIEYaTHON OCHOBE

19 TexHuueckue cpencTBa 00ydeHus

Cpok peiicTBHSI IPOrpaMMBbl S JieT




