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IlosicHuTEeILHAA 3aNMUCKA

XuMHsi, Kak OJHAa M3 OCHOBOIOJAraloIIMX O0JacTell eCTeCTBO3HAHUS, SBISETCS HEOTHEMJIEMOW YacThbl0 T'yMaHHUTapHOTO OOpa30BaHUS
IIKOJBbHUKOB. KakIplii 4eOBeK JKMBET B MHUpPE BEIIECTB, MOSTOMY OH JOJDKEH HMMETh IOHATHE 00 WX COCTaBe, CTPOCHUH, IPEBpAIICHUSX,
IIPAKTUYECKOM HCIOJIb30BAHUHU, A TAaKXKe 00 OMACHOCTH, KOTOPYK0 OHM MOTYT MpPEACTaBIATh. M3yuas XuMHIO, ydaliuecs y3HarOT O MaTepHaIbHOM
€IMHCTBE BCEX BEIIECTB OKPYKAIOIIETO MHPA, 0OYCIOBIEHHOCTH CBOMCTB BEIIECTB MX COCTABOM M CTPOCHHUEM, IMO3HABAEMOCTH U IPEICKAa3yeMOCTH
XUMUYECKUX sABJICHUN. 3yueHne CBONCTB BEIIECTB U MX IIPEBPAILEHHUI CIOCOOCTBYET pa3BUTHIO JOIMUYECKOTO MBIIUICHHUS, a IpaKTUUYecKast paboTa ¢
BEIIeCTBAMH (J1a0OpaTOpHBIE OMBITHI) — TPYAOIIOONIO, aKKypaTHOCTH M coOpaHHOCTH. Ha mpumepe XMMHUM ydammecs: MoydaroT NPEICTaBICHUS O
METO/AX MO3HAHUs, XapaKTePHBIX JUIs €CTECTBEHHBIX HAYK (IKCIEPUMEHTAIBHOM U TEOPETUUECKOM).

[IpennaraemMslif Kypc XuMuu 0a3upyeTcs Ha 3HAHUAX, TOTYYECHHBIX YYalUMUCS B OCHOBHOW 0011e00pazoBaTenbHOl mikone. OH He BBIXOAUT 32
pamMKu 0053aTelbHOr0 MUHMMYMa OOpa30BaHMs U pacCUMTaH Ha JiBa 4aca B HeAeNo. B pesynbrare 0CBOEHMS JaHHOIO Kypca ydalludecs MojiaydaT
He0OXOIMMBIEC 3HAHUSI 00 OKPYXKAIOUIMX BEIIECTBAX M UX MPEBPAIICHHIX, a TAKKE 0 XUMUHU BOKHEHIINX MPUPOIHBIX U MPOMBIIUICHHBIX MPOIECCOB.
OHU OBIAJEIOT HEKOTOPHIMH METOJaMU pabOThl C BEHIECTBAMM, HAy4daTCs OCMBICICHHO MOAXOIUTh K Pa3IUYHBIM XUMHUYECKUM SIBJICHUSIM.
XUMHUYECKUE 3HAHUS CTaHYT OCHOBOW (POPMHUPOBAHUS IKOJOTHMUECKON KyJIbTYphl HIKOJBHUKOB, IPAaMOTHOTO IMOBEACHHS M HABBIKOB 0€30I1aCHOTO
oOparieHus ¢ BEIIECTBAMHU B MOBCETHEBHON KU3HH.

Pabora Ha YpOKax BKIIOYACT KaK HM3YUCHUC TCOPHUH, TAK W INPOBCACHUC XUMHUYCCKUX OIIBITOB. B 3aBuCHMMOCTH OT HaJIU4MS O60py)10BaHI/IH,
PCAKTHUBOB, a TAKKC BPEMCHU HaA MPOBCACHUEC SKCIICPUMEHTA, YUUTCIIb BI)I6I/IpaCT TC WX UHBIC OIBITHI JJIA ACMOHCTpAallun U CaMOCTOSITCILHOM pa6OTI>I
yqamuxcs.

TeopeTnyecky0 OCHOBY OPraHMYECKOW XHMHHU COCTaBISET TEOPHs CTPOCHMS B €€ KIaCCHYECKOM MOHMMAaHMH — 3aBHCHMOCTH CBOMCTB BEIIECTB OT HX
XMMUYECKOTO0 CTPOEHUs, T. €. OT PacIlOJIOXKEHUSI aTOMOB B MOJIEKYJaX OPraHMYECKMX COCIUHEHHUIl COTIacHO BaJICHTHOCTH. DJIEKTPOHHOE M NPOCTPAHCTBEHHOE
CTPOCHHE OPTaHWYECKHX COEIWHEHHM NPHU TOM KOJIMYECTBE YacOB, KOTOPOE OTIYIIEHO Ha M3yYeHHEe OPTraHWYEeCKOW XMMHH, pacCMaTpHBaTh HE MPEICTABIISAETCS
BO3MOXHBIM. B collepkaHWM Kypca OpPraHMYeCKOW XHMHUHU CJIeJIaH aKIeHT Ha MPaKTHYeCKYyl0 3HAYUMOCTh YydeOHoro marepuana. I[losroMy wu3ydeHue
MIpeICTaBUTENEN KaXKJIOT0 Kjlacca OPraHMYECKHX COEIMHEHUH HAauMHAETCA C NMPAKTUYECKON MOCBUIKM — C MX IHOJIy4YeHHs. B OCHOBY KOHCTpyHMpoOBaHHS Kypca
MOJIOKEHA HAeSd O TPHUPOIHBIX HCTOYHMKAX OPTaHMYECKHX COCAMHEHMH W WX B3aMMOIPEBPAICHUSAX, T. €. HAEeH TEHETHYECKOW CBS3M MEXIy KiiaccaMu
OpPraHUYECKUX COCTUHEHHH.

M3yuenne xumMun Ha 6230BOM YPOBHE CpeTHEro (TIOJTHOTO) 001Iero 00pa3oBaHsl HAPABICHO HA JOCTIKCHUE CICIYIONTNX Ueleil:



* OCBOEHMeE 3HAHUII O XUMUYECKON COCTaBISAIONICH €CTECTBEHHOHAYYHON KapTUHBI MUPA, BAKHEUIINX XUMUYECKUX MOHITHIX, 3aKOHAX U TEOPUSIX;

* oOBJIaJleHHe YMEHUSIMU TPUMEHSTDH MOJYYCHHBIC 3HAHUA [JIs1 OOBSICHEHHS Pa3HOOOPA3HBIX XUMHUYECKUX SIBICHUN W CBOICTB BEIIECTB, OLIEHKH POIHU
XUMUU B PA3BUTHUU COBPEMEHHBIX TEXHOJOTHI U MOTYYSCHUH HOBBIX MAaTEpPUAIOB;

* Ppa3sBUTHE MO3HABATCIILHBIX MHTEPECOB U HMHTEIUICKTYaIbHBIX CIIOCOOHOCTEH B IMPOIECCE CaMOCTOSTEIHLHOTO MPUOOPETCHHSI XUMHUCCKUX 3HAHUU C
WCTIOJb30BaHUEM PA3IHMYHBIX HCTOYHUKOB HH()OPMAIINH, B TOM YHCIIE KOMIIBIOTEPHBIX;

+ BOCnHUTaHUe yOeXIEHHOCTH B MO3UTHBHOI PONIM XMMHW B XKU3HU COBPEMEHHOTO OOIIECTBA, HEOOXOANMOCTH XHMHYECKH TPAMOTHOTO OTHOIICHHS K
CBOEMY 37I0POBBIO M OKPY:KAIOILIEH Cpeie;

* NpUMeHeHHe MOJYYEHHBIX 3HAHMI M YMeHMH i1 OE30IacHOTO WCIIONB30BAaHUS BEIIECTB W MAaTepUANIOB B OBITY, CEIBCKOM XO3SIICTBE W Ha
MPOM3BOJCTBE, DPEUICHHUS IPAKTHYECKUX 33/Ja4 B TOBCEAHEBHON JKM3HH, NPEAYNPEKICHHUS SBICHUH, HAHOCAIINX BpeXl 3J0POBHI0 UEIOBEKa W
OKpY>Karolllen cpene.

Pabouass mporpamma paspaboTaHa Ha ocHOBe aBTOpckoii mporpammbl O.C. ['abpuensna, cooTBeTcTBYIOIIEeH DenepaibHOMY KOMIIOHEHTY
rOCYJapCTBEHHOTO CTaHJapTa o0IIero odpa3oBaHus W JIOMyIIEHHOH MuHHCTEpCTBOM oOpa3oBaHus u Hayku Poccuiickoir @enepaunu. (I"abpuensH
O.C. Ilporpamma kypca xumun g 8-11 kimaccoB oOmieo6pazoBarenbHbix yupexaenuit /O.C. ['abpuensn. — 9-e uzz., nepepad. u gomn. — M.: poda,
2013.) - 10 kmacc, 6a30BbIi YpOBEHb, 68 4acOB.

B aBTOpCKYIO NpOrpaMMy BHECEHBI CIEIYIOLUE U3MEHEHUS:
YBeandeHo uucio yacos Ha uzydeHue TeMel Ne 3 «Kucnmopozaconepskaiiye opraHiuecKue COEAMHEHUS U UX IPUPOAHBIE HCTOYHUKIM ¢ 19 10 20 gacos.

[annast rmaBa sBseTCd OAHOM M3 OCHOBOMOJATalOUMX TEMAaTHK B OpraHmdeckoil xumuu. Hac BT u3 Tembl Ne6 «lIcKycCTBEHHBIE M CHHTETHYECKHE
nonuMepbl». Pezeps -2 yaca.

Ilens qaHHBIX U3MEHEHUH - TydIllee YCBOCHUE yaeOHOT0 MaTepuana Kypca «Xumus 10 xkimaccy.

HanHas pabodvas mporpamMma peaau3yeTcs NpU HCIIOJB30BaHHU TPAJWIIMOHHOW TEXHOJOTHMH OOYYEHHS, a TakkKe JJIEMEHTOB JPYTUX COBPEMEHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTHH, MEPEOBbIX (GOPM M METOAOB OOYUYCHHS, TAKHX Kak MPOOJIEMHBIA METOJ, pa3BuBaroliee 00ydeHUE, KOMIbIOTEPHbBIC TEXHOIOTHH,
TECTOBBIA KOHTPOJIb 3HAHUI U JIp. B 3aBUCHMOCTH OT CKJIOHHOCTEMH, IMOTPEOHOCTEH, BO3MOKHOCTEH U CIIOCOOHOCTEH Ka)10r0 KOHKPETHOTO Kjlacca B Mapajlieliu.

KoHTpousb 3a ypoBHEM 3HaHUWIl ydaluxcs NpeaycMaTpUBaeT MPOBElECHUE JTa0OPaTOPHBIX, MPAKTHYECKUX, CAMOCTOSITEIIHHBIX, TECTOBBIX M KOHTPOJBHBIX
pabor.



Cooeporcanue npozpammol «Opzanuueckas Xumusn»

Beenenue (14.)

[Ipeamet opranmueckoii xumuu. CpaBHEHHE OPraHUYECKUX COCTUHEHUN ¢ HeopranundeckuMu. [IpupoHbie, HCKYCCTBEHHBIC U CHHTETUYECKHUE OPraHUIeCKUe
COEIUHEHMUS.

Tema 1. Teopusi cTpoeHHsI OPraHUYECKUX cOeHHEeHHH (64.)

BanenTHOCTh. XMMHYECKOE CTPOCHHE KaK MOPSINOK COCIUHEHMS aTOMOB B MOJIEKYJIE COTJIACHO MX BaJ€HTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPUH CTPOCHHS
OpraHnuecKux coennHeHni. [IoHATHE 0 TOMOJIOTHH B TOMOJIOTaX, H30MEPHUHU U U30Mepax. XUMHUYECKHe (OPMYIIBI U MOJICITH MOJIEKYJ B OPraHMYeCKOH XUMHHU.

JdemoncTpanun. Mojenu MOJIEKyJT TOMOJIOTOB U M30MEPOB OPTaHMYECKUX COCTUHEHUH.

Tema 2. YrjieBogopoabl U UX NPUPOAHBbIEe HCTOYHUKH (164.)
Ipupoonwiii 2az. Anxanwel. [lpupoaHbIil ra3 Kak TOMIKMBO. [IperMyIIecTBO MPUPOIHOTO ra3a mepea ApyruMu BugaMu Torsiuea. CocTaB MPUPOIHOTO rasa.

Anxarsl: TOMOJIOTHYECKUN P, N30MEepHUs ¥ HOMEHKIIATypa alKaHOB. XMMHUYECKUE CBOMCTBA ajKaHOB (HAa MpHUMEpe MeTaHa U dTaHa): TOpPEeHUe, 3aMeIleHHe,
pasioxeHue u AeruapupoBanue. [[puMeHeHne aakaHOB Ha OCHOBE CBOMCTB.

Anxenvl. DTHIICH, €T0 TIONyUYeHUE (IETHIPUPOBAHUEM dTaHa U JeTUApaTalieil dTaHoyia). XMMUYECKAe CBOMCTBA ATHIICHA (0OeCIIBeUnBaHEe OPOMHOM BOJBI
pacTBopa repMaHTaHaTa Kajlvs), THApaTarys, moauMepu3anus. [loaudTiiieH, ero CBoicTBa U mpuMeHeHue. [IpuMeneHne TueHa Ha OCHOBE CBOMCTB.

Anxaouenvr u kayyyku. IloHsTne o0 ankagueHax Kak yrieBOJOPOJaX C ABYMS ABOWHBIMH CBA3SIMH. XMMHYECKHE CBOiicTBa OyTaameHa-1,3 m m3ompeHa:
o0ecuBeYrBaHUEe OPOMHOM BOJBI M TOJTUMEPHU3ALIUs B KaydykH. Pe3una.



Anxunbl. ATICTUIICH, €ro TIOJIYYCHHE MTUPOJIM30M METaHa U KapOUIHBIM criocoO0M. XMMUYECKHE CBOMCTBA alleTHIICHA: TOPEHUE, 00ECIBEYMBAHUE OpOMHON
BOJIBI, TIPUCOSAMHEHHE XJIOPOBOAOPOIa U THApaTarus. [I[ppuMeHeHne aleTHIeHa Ha OCHOBE CBOMCTB. Peakmusi mommMepr3anuy BUHWIXIIopuaa. [1oauBHHUIXIIOpHT
U ero MpuMeHEeHHE.

benson. llomydenne OeH3oma W3 IMUKIIOTEKCaHa W areTWieHa. XUMHYECKHe CBOWCTBA OEH30ia: TOpEeHHe, rajoreHHpoBaHWe, HUTpoBaHWe. [IpuMenenue
OeH30J1a Ha OCHOBE CBOMCTB.

Hegmo. Cocra u nepepabotka Hedtu. Hedrenpoaykrel. beH3uH 1 moHsATHE 00 OKTAHOBOM YHCIIC.

JemoncTpanuu. ['opeHne MeraHa, 3TwieHa, anetwieHa. OTHOLICHWE METaHa, ITUICHA, alleTUICHA U OEH30J1a K PacTBOPY ME€pMaHIraHaTa Kaius 1 OpOMHOMR
Boze. [lomydyeHue sTHiIeHa peakuueid AETHIpaTalliy STaHOJIA U JENOJMMEPU3alliy TONUATUIICHA, alleThieHa KapOuaHbIM criocoboM. PasnmokeHne kaydyka mpu
HarpeBaHUH, UCTIBITAHUE MPOLYKTOB Pa3IOKEHHUs Ha HenpeaeabHocTh. Komekius o0pa3nos HedTH U HePTEIPOAYKTOB.

JlaGopaTopHbie onbIThl. 1. OmnpeneneHue 37I€MEHTHOIO COCTaBa OPraHMUYECKUX COeJUHEHUM. 2. M3roToBineHue Mojeneidl MoNeKyll yIriaeBOAOPOMOB. 3.
OObHapyxeHHe HempeneTbHBIX COSAMHEeHUH B XUAKUX Hedrempoxykrax. 4. [lomyuenwe m cBoiicTBa amermieHa. 5. O3HakomieHne ¢ Kourekmmed «HedTs u
MPOAYKTHI €€ TIepepaboTKm».

Tema 3. Kucsiopoacoaep:kamue opranu4eckue coeInHeHUs1 U
HX MPUPOAHBbIE HCTOYHUKH (204.)
EnnHCTBO XMMHMYECKOH OpraHn3aliy KUBbIX OPraHU3MOB. X UMHUYECKHNA COCTAB KHUBBIX OPraHU3MOB.

Cnupmui. 1lonydenue 3TaHona Opo>keHHEM TIIIOKO3bl M THApaTalen aTiieHa. [ mapokcunbHas rpymnmna kak QyHKIuoHansHast. [IpeacraBieHre o BOTOpOIHOM
CBsI3M. XMMHUYECKHE CBOWCTBA ATAHOJIA: TOPEHHE, B3aUMO/ICHCTBIE C HATpHUEM, 00pa3oBaHME MPOCTHIX M CIOXKHBIX 3(HPOB, OKHCIeHHE B ajpaerui. [Ipumenenue
3TaHOJIa HA OCHOBE CBOICTB. AJIKOIOJIM3M, €r0 MOCIEACTBUS U IPEAYIPEKICHUE.

IlousTue o MMPEACIBbHBIX MHOI'OAaTOMHBIX CIHPTax. FJ’II/IHepI/IH KaK MpeACTaBUTCIb MHOIOATOMHBIX CIIMPTOB. KauecrBennas p€aKkursa Ha MHOI'OATOMHBIC
CIIUPTHI. HpI/IMCHCHI/IC rimmaepuHa.

Kamennvtii yeono. @enon. Kokcoxumuueckoe MPOHU3BOJCTBO W ero Mpoaykiws. [lomyueHne (eHona KOKCOBaHMEM KaMEHHOTOo yriisl. B3aumHoe BIHsiHHE
aTOMOB B MOJeKyJie (heHosa: B3aMMOCHCTBAE C THUAPOKCHIOM HaTpus H a30THOW kucinotod. [lomukonpeHcamus ¢eHona ¢  QopmanabaerugoMm B
¢denondopmanpaeruanyto cmony. [Ipumenenue GeHona Ha OCHOBE CBOWMCTB.



Anvoecuovl. TlonydeHue anmbJETHIOB OKUCICHHUEM COOTBETCTBYIOIIMX CIHUPTOB. XMUMHUYSCKHE CBOMCTBA allbJCTUAOB. OKUCICHHE B COOTBETCTBYIOIIYIO
KHCIIOTY W BOCCTAaHOBJICHHE B COOTBETCTBYIOMNH ciupT. [[puMenenue Gpopmanpaernia v aneraibaeriia Ha OCHOBE CBOWCTB.

Kapbonosvie kucromwi. llomydenne KapOOHOBBIX KHCIIOT OKHCIICHHWEM ajbJETHIOB. XHWMHUYECKHE CBOWCTBA YKCYCHOW KHCIIOTBI: OOIIHME CBOWCTBA C
HEOPraHUYEeCKMMHU KHCIOTaMU U peakuusi srepuukamuu. [IpuMeHeHne yKCyCHOM KHCIOTBI Ha OCHOBE CBOMCTB. BbICIine >KHpHBIE KHCIOTBI Ha IpUMeEpe
MaJbMUTHHOBON M CTEAPHHOBOM.

Cnoorcnvie 3¢pupol u sicupwi. Tlomydenue cioxHbIX 3QUpoB peaknuedt stepudukanuu. ClnoxHble d3PUpPHl B IPUPOJIE, UX 3HaueHUE. [I[puMEHEHHE CIIOMKHBIX
3¢pHUpPOB HA OCHOBE CBOMCTB.

XKuper kak cnoxsble dQUpbl. XUMHYCCKHE CBOWCTBA JKUPOB: THAPOIHM3 (OMBUICHHE) M THIPHPOBAHHE XHUIKUX XUPOB. [IprMeHeHue >KMpOB HAa OCHOBE
CBOWCTB.

Venesoowr. YrneBonpl, ux kiaccuuKanus: MOHOcaxapwibl (TJIIOKO3a), AMcaxapuibl (caxapos3a) W IMoiucaxapuabl (Kpaxmaia M IeJUTioNo3a). 3HaueHHUe
YTJIEBOJIOB B )KHMBOW MPHPOE U B )KU3HH YEIOBEKA.

['mroko03a — BEIIECTBO C IBONCTBEHHOMN (PYHKIIMEH — albJIerHI0CIUPT. XUMHUECKUE CBOWCTBA TIFOKO3bI: OKUCIICHUE B IIIFOKOHOBYIO KUCIIOTY, BOCCTAHOBJICHHE
B cOpOUT, OpokeHue (MOJIIOYHOKHCIIOE U CIIUPTOBOE). [ [puMeHeH e rroKo36l Ha OCHOBE CBOWCTB.

HHC&X&pHHLI U noJincaxapubl. Ilonsarue o pCaKnuiAX MOJIMKOHACHCAIUU U THAPOJIN3a Ha IIPUMEPE B3aHMonpeBpameHHﬁ: [JIFOKO3a <~>IOoJIuCaxapuia.

JdemoncTpammu. OkucieHde cnuprta B ajbaeruia. KadecTBeHHas peakiysi Ha MHOTOaTOMHBIe crupThl. Komuekums «KamMeHHBIH yroib W MPOAYKTHI €ro
nepepadboTku». PacTBopumocTh (eHoma B BoAe Hpu OOBIYHOM TemiepaType M mpHu HarpeBaHud. KadecTBeHHble peakuuy Ha (eHon. Peakums «cepeGpsHOTro
3epKaja» aJlbJeruI0B U IIIOK03bl. OKHCIIEHNE aNbJETH0B U IIIOKO3BI B KMCIIOTHI ¢ MoMoIIbio Tuapokcuaa meau (11). [lomyuenue ykcyCHO-3TUIIOBOTO U YKCYCHO-
n3zoaMuitoBoro 3¢upos. Komnexknus s3¢pupHbIx Macen. KadecTBeHHas peakius Ha Kpaxmal.

JlaGopaTopHble onbIThl. 6. CBolicTBa 3THIIOBOTO criupTa. 7. CoiicTBa dopmanmpaeruna. 8. CpoiictBa mmiepuHa. 9. ColicTBa yKCyCHOW KHCIOTHL 10.
CsoiicTBa xkupoB. 11. CpaBHEHHE CBOICTB pacTBOPOB MbLIIA M CTUpaIbHOrO nopomika. 12. CpoiicTBa rimroko3sl. 13. CBolicTBa Kpaxmaia.

Tema 4. A3oTcoaepkaiiue coeJUHEHUS U UX HAXO0X/AeHHUe B :KMBOii npupone (94.)

Amunst. Tlonstue 06 amuuax. [lomydeHne apoMaTHYECKOTO aMHHA — aHWIMHA — W3 HUTPOOCH30Ja. AHMIIMH Kak OpraHUYecKoe OCHOBaHHWe. B3anmHoe
BIIMSIHAC aTOMOB B MOJIEKYJI€ aHUJIMHA: OCTIa0JICHHE OCHOBHBIX CBOWCTB M B3aUMOJICHCTBHE ¢ OpPOMHOM BOIOH. [I[puMeHeHe aHWTHA HA OCHOBE CBOMCTB.



Amunoxuciomet. TlonydeHre aMHHOKHCIOT W3 KapOOHOBBIX KHCJIOT W TUAPOJIU30M OCNKOB. XHMMHUYECKHE CBONCTBA aMUHOKHCIOT Kak aM(OTEpHBIX
OpPTaHWYECKUX COEeNWHEHHU: B3aWMOJICHCTBHE CO IIeI0YaMH, KUCIOTaMH M JIPYT C ApyroM (peaxius NMOJUKOHIeHcanwu). llemTuaHas CBS3p W MOJUIETITHABL.
[IpumeHeHne aMUHOKHUCIOT HA OCHOBE CBOMCTB.

I'eneTnueckas CBS3b MEXAY KilaCCaMU OPraHn4YC€CKUX COCTMHEHH.

Hyxneunosvie xucnomor. CHHTE3 HYKJIEMHOBBIX KHUCIIOT B KJIETKE M3 HyKJIEOTHAOB. OOLIMii I1aH cTpoeHus Hykieotuaa. CpaBHEHHE CTPOeHMs U QyHKLIUH
PHK u IHK. Ponb HyKJIEMHOBBIX KHCJIOT B XpaHEHUH U Tiepeiaue HaciueCTBeHHOH nHpopMmauuu. [ToHsaTHEe 0 OMOTEXHOIOTUY U TEHHON WH)XKEHEPUH.

JdemMoHcTpanuu. B3anmMonelcTBue aMMHMaka W aHWJIMHA C COJSHOW KHCIOTOW. Peaknus anmnmHa ¢ OpoMHON Bomoi. Jloka3aTenbCTBO HATWYHA
(YHKIMOHANBHBIX TPYIII B pACTBOPaX aMUHOKHUCIOT. PacTBopenue u ocaxaeHne 0enkoB. L{BeTHbIE peakiiun OEKOB: KCaHTONMPOTEHHOBas 1 OuyperoBas. ['openue
OTHYBEr0 Iepa W mepcTsHod Huth. Momenb Mosekynsl  JIHK.  Tlepexomsl: 3TaHON — —3THICH—3TWICHIIHKOAb—3THICHIIHKOIAT  Mean  (11);
3TaHOJI—3TaHaIb—3TaHOBAas KHCIIOTA.

JlaGopaTopHbie onbIThI. 14. CBoiicTBa OENKOB.

[pakTnyeckas padora Nel. nenTudukanus opraHMYECKHX COCTUHEHUH.

Tema 5. BuoJIOTMYecKH aKTUBHbIE OPraHu4ecKue coeanHeHus (84.)

Depmenmul. DepMeHTH Kak OHONOTHYECKHE KaTanu3aTropbl OenkoBoi mpupoabl. OcoOeHHocTn (yHKIMOHUMpOBaHusA (epmeHToB. Ponb depmenToB B
KHU3HECSITEIbHOCTH KUBBIX OPraHU3MOB U HAPOIHOM XO03sIiCTBE.

Bumamunwvi. IloHsiTHE O BHTaMHHAX. HapymeHI/m, CBA3aHHBIC C BUTaMHWHAMU: aBUTAMUHO3bI, TUIIOBUTAMHWHO3bI U THICPBUTAMUHO3BI. Buramun C kak
MpeaACTAaBUTEIIbL BOAOPACTBOPUMBIX BUTAMHWHOB U BUTAMUH A kak MPpEACTAaBUTEIIb X KUPOPACTBOPHUMBIX BUTAMHUHOB.

T'opmonut. TloHATHE O TOPMOHAX KaK T'YMOPAJbHBIX PEryJsiTOpPax >KU3HEAEATENBHOCTH XHMBBIX OPraHM3MOB. MHCYIMH W aJpeHaMH KakK NpeICTaBHTENN
ropMoHoB. [IpodunakTika caxapHoro auadera.

Jlexapcmea. JlexapcTBeHHash XMMHUS: OT HATPOXMMHHM A0 XHMUOTEpanuu. AcnUpuH. AHTHOMOTMKM W 1ucOakTepuo3. HapkoTmueckue — BeliecTsa.
Hapkomanusi, 6opb0a ¢ Hell U npoduitakThKa.

JdemoncTpanun. Paznoxenune mepokcuaa Boaopoaa karamazoi ceiporo msica u kaprodens. Kommekmus CMC, comepkamux SH3UMBL VcnbITanne cpembl
pactBopa CMC wunamkatopHoi Oymaroil. Mmmoctparuu ¢ ¢oTorpadusMu KHBOTHBIX C pasIWIHBIMA (OpMaMH aBUTAMHUHO30B. KOJUIEKIMS BHUTaMHUHHBIX



npemapaToB. McnbiTanue cpeqbl pacTBOpa aCKOPOMHOBOHM KUCIIOTHI MHAWKATOPHOW OyMaroi. McmpITanue anTeyHOro ImpernapaTa WHCYJIUHA Ha Oenlok. JlomariHss,
nabopaTopHas U aBTOMOOMIbHAS alTeUKa.

Tema 6. UckyccTBeHHbIE M CHHTETHYECKHUE MOJIMMePHI (64.)

Hckyccmeennvie nonumepwl. llonmydeHne HMCKYCCTBEHHBIX MOJMMEPOB, KaK MPOAYKTOB XMMHYECKOW MOIM(UKAIMK MPUPOAHOTO IMOJUMEPHOTO CBHIPHS.
HckyccTBeHHBIC BOJIOKHA (AIl€TaTHBIHN MIENK, BUCKO3a), X CBOMCTBA M IPUMEHEHHE.

Cunmemuueckue nojaumepeol. HOHy‘-ICHI/Ie CUHTCTHYCCKHUX MOJHUMEPOB PCAKIUAMUA ITOJIMMEPU3ALIUN U TOJUKOHACHCAIIUH. CprKTypa IMOJIMMCPOB: HHHCﬁHaH,
paSBeTBHéHHaﬂ U [OPOCTPAaHCTBEHHAS. Hpe,Z[CTaBI/ITeJ'II/I CUHTCTUYCCKUX IIIaCTMACC: TIIOJMOTHUIIEH HU3KOro M BBICOKOI'O JaBJICHHUA, IMOJUIIPOIUICH H
TIOJIMBUHUJIXJIOPU . CuHTeTHYECKHE BOJIOKHA: JIJaBCaH, HUTPOH U KaIlpOH.

JdemoncTpanun. Komnekuus miactMace 1 u3genuid u3 Hux. Koiiekunu HCKyCCTBEHHBIX BOJIOKOH U M3AEUi U3 HUX. Pacnio3HaBaHuE BOJIOKOH U U3IEIUNA U3
Hux. Pacnio3HaBaHre BOJIOKOH IO OTHOIIIEHUIO K HATPEBAHUIO U XUMUYECKUM PEAKTHUBAM.

JlaGopaTopHbie onbIThI. 15. O3HaKOMIIEHHE ¢ 00pa3aMu MIACTMACC, BOJIOKOH M KaydyKOB.

IIpakTnyeckas padora Ne2. Pacrio3HaBaHue I1acTMacc M BOJIOKOH.
TpebGoBanus K YPOBHIO NOAT0oTOBKH y4yammxcs 10-ro kiaacca:

Yuammecs B pe3yJibTaTe yCBOCHUS pa3/esia J0/KHbI 3HATh/IIOHUMATh:

®  gadiCHelwue Xumuiyeckue NOHAMuUs: BEIECTBO, XUMUYECKUM JJIEMEHT, aTOM, MOJIEKYJa, OTHOCUTENIbHAs aTOMHAs U MOJIEKYJISIpHAs MaccChl,
VOH, aJJIOTPOIHs, M30TONBI, XMMHUYECKAs CBA3b, DJIEKTPOOTPULIATENIBHOCTb, BAJIEHTHOCTb, CTENEHb OKMCIEHHUS, MOJIb, MOJIIpHAs Macca,
MOJISIPHBIM 00BEM, BellecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS, PACTBOPBI, SJIEKTPOIUT U HEIIEKTPOJIUT, IEKTPOIUTHUECKAs
JUCCOLMAIsl, OKUCIIUTENb U BOCCTAHOBUTEINb, OKUCIEHUE U BOCCTAHOBJIEHUE, TETNIOBOW 3((EKT peakinu, CKOPOCTh XUMHUYECKON peaKiyH,
KaTajan3, XMMUYEeCKOe paBHOBECHE, YIIIEPOIHbIN CKelleT, PyHKIMOHAIbHAs IPyIIa, U30MEpHsl, TOMOJIOTHS;

®  OCHOBHblE 3A4KOHbI XUMUU: COXPAHEHUE MACCHI BEILIECTB, IIOCTOSIHCTBA COCTABA, IEPUOJNYECKUN 3aKOH;

®  OCHOBHble Meopul XuMuU: XUMHUUECKOHN CBSI3U, JJIEKTPOJIUTHUECKON UCCOIUAIINH, CTPOECHUSI OPraHUYECKUX COEMHEHUN;

® gadiCHeliuue geujecmed U mMamepuanvl: OCHOBHbIE METAJJIbl U CILIABbl, CEpHasi, COJIsHAs, a30THAs M YKCYCHasl KHCIOTHI; IIETOYH, aMMHUAK,
MUHEpaJibHbIE YIOOpEHMs, METaH, STWJICH, alleTWJIeH; OEH30J, 3TaHOJ, XUpPbI, MbLIa, TJIOKO3a, caxapo3a, Kpaxmaj, KJeTdaTka, OelKH,
HCKYCCTBEHHBIE M1 CHHTETUYECKHE BOJIOKHA, KAY4yKH, IJIaCTMAaCCHI;



yYMeTh:

® Ha3bIBAaTh U3YYEHHBIC BEIECTBA 10 «TPUBUAIIBHON» U MEXIYHApPOAHON HOMEHKIIATYpE;

® ONpEIENATh: BAJIEHTHOCTb U CTENEHb OKHUCIICHUS XMMHMYECKHX DJIEMEHTOB, THII XMMHYECKON CBS3M B COCOMHECHMAX, 3aps MOHA, XapakTep
Cpelbl B BOAHBIX PACTBOPAaX HEOPraHWUYECKUX COCIUHEHUH, OKMCIUTENb U BOCCTAHOBUTEID, IPUHAICKHOCTD BEIIECTB K Pa3IMYHBIM KJIaccaM
OpPraHUYECKUX COCAVHEHUN;

®  XapaKTepU30BaTh: AJIEMEHTHI MaJbIX TEPUOAOB Mo WX TojoxkeHuio B Ilepumommueckoit cucreme J[.M. MenneneeBa; oOIIHe XUMUYECKHE
CBOMCTBA METAJUIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPraHUYECKUX U OPraHUYECKHX COCIMHEHUH; CTPOCHUE U XMMUYECKUE CBOMCTBA
U3Y4YECHHBIX OPraHUYECKUX COCIUHEHMUI;

e OOBSICHATBH: 3aBHCUMOCTH CBOWCTB BEIIECTB OT UX COCTAaBA MU CTPOCHHUS; MPUPOTY XUMHUECKON CBS3H (MOHHOW, KOBAJICHTHOM, METAJTMYECKON ),
3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakuy U MOJI0KEHUsI XUMUYECKOTO PaBHOBECHSI OT Pa3InYHbIX (DaKTOPOB;

®  BBINOJHATh XUMUYECKHN SKCIIEPUMEHT 110 PACIIO3HABAHUIO BAKHEHIINX HEOPTAaHUYECKUX U OPTaHUYECKUX BEILECTB;

® [IPOBOJUTH CAaMOCTOSATENIbHBIA MOUCK XUMHUYECKOW MH(POPMALIUK C MCIIOIb30BaHUEM PA3IMYHBIX UCTOYHUKOB (HAYYHO-IOMYJISPHBIX M3AaHUM,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VMHTepHeTa); UCIOIb30BATh KOMITBIOTEPHBIE TEXHOJOTHH i OOpaOOTKH M Mepeaadydl XUMHUYECKOU
nHpopMaKy 1 €€ IMpeACTaBICHUS B pa3INIHbIX (hopMax;

® UCMOJb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUUECKOM JeSITeIbHOCTH U MOBCEITHEBHON KU3HU IS

v’ 00BSICHEHHS XUMHUYECKHX ABJICHHUI, IPOUCXOJAIINX B IPUPOJIE, OBITY U HA IPOU3BOJICTBE;

ONpeIEICHUS BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX IPEBPALICHUI B Pa3JIMYHBIX YCIOBUAX U OLICHKHU UX IOCIEACTBUM;

9KOJIOTUYECKH IPAMOTHOIO ITOBEJCHUS B OKPYKAOLIEH Cpelie;

OLICHKH BJIMSIHUSI XUMHUYECKOTO 3arpsA3HEHUS OKPYKAIOIIEH Cpe/ibl HA OPTaHU3M YeJIOBEKA U IPYTUe KUBBIE OPraHU3MBbI;

6e30macHOro 0OpalleHus ¢ TOPIOUYUMH U TOKCUYHBIMH BEIIECTBaMU, 1a00paTOPHBIM 000pyI0BaHUEM;

IIPUTOTOBJICHHSI PACTBOPOB 3a/IaHHON KOHLIEHTPAIMK B OBITY M Ha MPOU3BOCTBE;

KPUTHYECKON OLIEHKH JIOCTOBEPHOCTH XUMHUECKOW MH(POpMAILINH, TOCTYNAIONIEH U3 pa3HbIX HCTOYHHUKOB.
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TemaTuueckoe JIaHUPoBaHue 0a30BbIii ypoBeHb (68u; 2u/Hen).

Ne i/ HaumenoBanue pa3nenoB u TeMm Bcero uaco N3 Hux [Tpumeuanue
IIpakTrueckue KoHTponbsHEIE paboThI
paboTsI

1. BBenenue 1

2. Teopust cTpoeHNsT OPraHUIECKIX 6
COCIMHEHU I

3. YTIeBo10poasl U UX MPUPOIHBIC 16 Nel
HCTOYHUKHU

4, Kucnopojconepxkaiye 20 No2
OpPTraHUYECKUE COCTUHEHUS U UX
MIPUPOTHBIE UCTOYHUKHU

5. A3zoTcoaepxalire COeAMHEHUS U UX 8+1 Nel. Ne3
HaX0XJICHUE B KUBOU MTPHUPO/IE

6. buonornuecku aKkTUBHEIC 8
OpraHUYeCKUE COCTUHEHUS

7. HckyccTBEeHHbBIE M CHHTETUYECKUE 5+1 Ne2.
MTOJIMMEPHI
Peseps 2




Hroro 68

Kanennapno-temaTnveckoe mianupoBanue no xumun no xumun (10 kiaacce, 6azoBblii ypoBeHb, 68; 24/Hen.)

Ne HaumeHoBaHue pa3iesioB U TeEM YpPOKOB N3 Hux
/T [IpakTrueckue paboThI KonTposabHabie paboThl [Hata
(Tema)

l. Beenenue (14.) 0509

11 [IpeameT opranndeckoil XuMun. Mecto u 07 09
POJIb OPraHUYECKON XUMUU B CHCTEME
HayK O IPHUpOJIe.

1. Teopusi  cTpoeHMs  OPraHHYeCKHX 12 09
coeqrHeHuit (64.).

2.1 Teopus CTPOCHHUS OpPraHUYECKUX 12 09
COCIMHEHUN A .M.bytneposa.
BasieHTHOCTS.

2.2 Knaccudukanus opranmueckux 14 09
COCIMHEHU.

2.3 OCHOBBI HOMEHKJIATYpbl OPraHUYECKUX 19 09
COCIMHEHU.

24 [TonaTHE O TOMOJIOTUU ¥ TOMOJIOTaX. 2109




2.5 Nzomepus. U3omepsr 26 09
2.6 Xumuueckue  (GOpMyJIbl U MOJEIH 28 09
MOJIEKYJ B OPTraHUYECKON XHUMUHU.
Il. YrieBoaopoabl M UX MPUPOIHBIE 03 10
HcToYHUKH (164.).
3.1 [IpupoaHbIe UCTOYHUKH YTIEBOAOPOIOB. 03 10
[Mpuponublii W moONyTHBIH He(TAHON
rasbl.
3.2 AJKaHBI. 05 10
3.3 1010
3.4 AJIKEHBI. 1210
3.5 1710
3.6 AJKaIUCHBL. 1910
3.7 24 10
3.8 AJKUHBI. 26 10
3.9 0711
3.10 | ApeHsL 0911
3.11 1411
3.12 | HedTb 1 mpotyKTHI €€ epepaboTKH. 16 11




3.13 | I'enetnueckast CBS3b MEXIY KIJAcCaMU 2111
YTJIEBOAOPO/IOB.
3.14 | Pemienue 3ama4 o TeMe: 2311
«YTIIEBOAOPOIBI.
3.15 | O6o6maromuit YPOK 1o TeMeE: 28 11
«YTNneBogopoasl W HMX  NPUPOJIHBIC
UCTOYHUKI.
3.16 Konrponsnas padora Nel mo 3011
TeMe: «YTIIEBOJOPOABI U UX
MPUPOIHBIE UCTOYHHUKH.
V. Kuciopoacoaepxamme opraHuyeckue
coe/lMHEHUsT M MX  NPHUPOAHBbIE
HCTOYHUKH (204.)
4.1 OnHOaTOMHBIE CIIUPTHI. 0512
4.2
4.3 MHOroaTOMHbIE CITUPTHI. 0712
4.4 ®deHout. 1212
4.5 1412
4.6 Anbaeruibl ¥ KETOHBI. 1912
4.7 2112




4.8 26 12
4.9 KapOoHOBBIE KHUCITOTHI. 0901
4.10 1101
4,11 | Cnoxuble 3pupsbl. 16 01
4.12 18 01
4.13 | XKupsl. 2301
4.14 2501
4,15 | Meuna. 3001
4,16 ['eHeTnyeckass CBSI3b MEXAY KJaccamu 0102
OpPTaHUYECKUX COCTUHEHHIA.
417 06 02
418 O000IaronMi YPOK 1o TEME: 08 02
«Kucnopoacoaepxamue oOpraHu4ecKue
4.19 POASOAEP P 1302
COCTUHEHUS.
4.20 Konrtponsnas padora Ne2 o 1502
TeMe:
«Kucnopoaconepxaine
OpPTaHUYECKHUE COCTUHEHUS).
V. A3oTcoepikaniue COeJUHEHHUS] H HX
HaXO0KJIeHue B KuBOii mpupoae (94.).
5.1 AMUHBI. AHWIIHUH. 20 02




5.2 AMMHOKUCIIOTHI. 22 02

5.3 benku. 2702

54 29 02

5.5 HyxneunoBeie kucinotel. IlonstHe o0 0503
TCHHOM WH)XCHEPUU M OMOTEXHOJIOTHH.

5.6 07 03
5.7 [IpakTruyeckas padora Nel 12 03
«MneaTnduKanus OpraHIIeCKuX

COCTUHEHUIN.
5.8 O06o6maromui YPOK 1O  TeMe: 14 03
«A30TCOACPIKAIINE COCTUHECHUS.
5.9 KonTponbras padorta Ne3 mo 1903
TeMe: «A30TcoAepIKalue
COCTUHEHUS.
VI. Buonornyeckn AKTHUBHbIE
oprannveckue coeqnHeHus (84.).
6.1 Butamunsl. 2103
6.2
02 04
04 04
6.3 DEepMEHTHI.




6.4

6.5 ["'opMoHBI. 09 04
6.6 1104
6.7 Jlexapcrsa. 16 04
6.8 18 04
VIIl. | HckyccTBeHHBIE M CHHTETHYeCKHe
noJimMepsI (64.).
7.1 HckyccTBeHHBIE TTOTUMEPHI. 23 04
7.2 25 04
7.3 CuHTEeTHYECKHE MTOIMMEPBI. 07 05
7.4 14 05
7.5 [IpakTnyeckas pabota Ne2 16 05
«Pacno3HaBaHme  IactmMacc M
BOJIOKOH.
7.6 O06o0maronumn YPOK TO TeMaM: 2105
«buonornyeckn akTUBHBIE OPraHUYECKHE
coequHenus’» U «lMckyccTBeHHBIE U
CHUHTETHUYECKHUE TTIOJIMEPBI.
Pezepe | O0oOmaronmii ypok Mo TemaM roja: 2305
1u. «"eHeTnueckass CBA3b MEXKIYy KiaccaMu




OpPraHUYECKUX COCIUHECHUI.
Pezepe | O0oOmaronii ypok Mo TemMaM roja: 29 02
1u. «Pemenne 3aga4y MO0 OpPraHUYECKOU
XUMHUN.
Hmozo
68u.

TpeGoBaHus K ypOBHIO IOAroToBKM yuyammxcsi 10-ro kiaacca:

Yyammecs B pe3yJibTaTe YCBOEHHS Pa3/iesia I0JKHbI 3HATh/IOHUMATh:
® gadicHeluue Xumudeckue NOHAmMuUs: BEIIECTBO, XMMUYECKUN DIIEMEHT, aTOM, MOJICKYJa, OTHOCHTEIbHAS aTOMHAs M MOJIEKYJISpHAs MaccChl,

HOH, aJUIOTPONMs, M30TOIBI, XMMHUYECKas CBS3b, IJIEKTPOOTPULATENBHOCTh, BAJEHTHOCTb, CTENEHb OKHUCIICHMS, MOJb, MOJIIPHAs Macca,
MOJIIpHBIA 00BEM, BEIIeCTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISPHOIO CTPOEHHS, PACTBOPHI, AMEKTPOIUT U HEAIEKTPOIIUT, NEKTPOIIUTHYECKAs
JUCCOLMAISl, OKUCIIUTENb U BOCCTAHOBUTEIb, OKUCIEHHE U BOCCTAHOBIIEHUE, TEINIOBOM 3(PPEKT peakiuu, CKOPOCTh XUMUYECKONW peakluu,
KaTajan3, XMMUYECKOE PaBHOBECHE, YIIIEPOIHBIN CKelleT, PyHKIMOHAIbHAs IPyIa, U30MEpHsl, TOMOJIOTHS;

®  OCHOBHblE 3aKOHbL XUMUU: COXPAHEHHE MACCHI BELIECTB, IOCTOSHCTBA COCTaBa, IEPUOANYECKUI 3aKOH;

®  OCHOBHble meopuu Xumuu: XAMAUYECKOU CBSI3H, JJIEKTPOJIUTUYECKON AUCCOLMALIMM, CTPOCHUS OPraHUYECKUX COCIUHEHUN;

® gadicHeuwue eewjecmea U Mamepuaivl: OCHOBHBIE METAJUIBI M CIUIABBI; CEpHAsl, COJIsIHAsA, a30THAsA M YKCYCHas KHUCIJIOTHI; IIEIOYU, aMMHAK,
MUHEpaJIbHbIe yI0OpeHMs, MeTaH, JTHJIEH, aleTHJIeH; OCH30J, 3TaHOJ, KMPBI, MbLIa, TJIIOKO3a, caxapo3a, Kpaxmall, KieTyaTka, OelKH,
HCKYCCTBEHHBIE U CUHTETUYECKHUE BOJIOKHA, KAY4yKH, INIACTMACCHI;

yMeTb:

® HA3bIBAaTh U3YYECHHBIC BEIIECTBA 10 «TPUBUAIBHOW» U MEXIYHAPOJAHOU HOMEHKIIATYPE;

® OIpENCNATh: BAaJCHTHOCTb U CTENEHb OKHUCIICHMS XMMHMUYECKUX JJIEMEHTOB, THII XMMHMUYECKOW CBSI3M B COCOUHEHUSX, 3apsj MOHA, XapakKTep
Cpelbl B BOAHBIX PACTBOPAX HEOPraHUYECKUX COCAUHEHUM, OKUCIUTENb U BOCCTAHOBUTEND, IPUHAIUICKHOCTD BEILIECTB K PAa3IMYHBIM Kjaccam
OpPraHUYECKUX COCIUHECHUM;



XapaKTEePU30BaTh: 3JIEMEHTHI MaJbIX TMEPHOJOB MO WX mojokeHuio B [lepumoamueckoit cucreme .M. MenneneeBa; oOIue XUMHYECKUE
CBOMCTBA METAJUIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX U OPraHMYECKHX COCIMHEHUH; CTPOCHHE M XMMHUYECKHE CBOMCTBA
U3Y4YECHHBIX OPraHUYECKUX COCIUHECHMUI;
OOBSCHSTB: 3aBUCMOCTh CBOICTB BEILIECTB OT UX COCTaBa U CTPOCHHUS; IPUPOTY XUMUYECKON CBSA3U (MOHHOW, KOBAJICHTHOM, METAITMYECKOIA ),
3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakLUH U NOJI0KEHNU XUMUYECKOTO PaBHOBECHS OT pa3IMYHbIX (PaKTOPOB;
BBIIIOJIHATh XUMUYECKUI 3KCIIEPUMEHT 110 PACIIO3HABAHUIO BAKHEHIINX HEOPTaHUYECKUX U OPIraHUYECKUX BEILECTB;
MIPOBOJIUTH CAMOCTOSTENBHBIA OMCK XUMHUECKOW MHPOPMALIMU C MCIIOJIF30BAaHUEM PA3IUYHBIX UCTOYHUKOB (HAyYHO-TIOMYJIAPHBIX W3JaHUH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa); UCHOIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHH JUIsl 00pabOTKM U Nepetayd XUMHYECKON
nHbOpMaKY 1 €€ TPEeACTaBICHUS B pa3INIHBIX (hopMmax;
UCIOJIb30BATh NPUOOPETEHHBIE 3HAHUS M YMEHUS B PAKTUUECKOM JeSITeIbHOCTH U MIOBCEIHEBHOM YKU3HU JJIS:

v’ 00BSICHEHHSI XUMHUYECKHX SBJICHHUIA, TPOUCXOIANIMX B IPUPOJIE, OBITY U HA IPOU3BOJICTBE;
orpeziesIeHUs] BO3MOKHOCTH ITPOTEKAHUS XUMHUECKUX MPEBPAIIECHUN B PA3IMYHBIX YCIOBUAX U OLEHKU UX MOCJIEICTBUM;
9KOJIOTUYECKH IPAMOTHOIO ITOBEJCHUS B OKPYKAOLIEH Cpelie;
OLICHKH BJIMSHUSL XMMHUYECKOTO 3arps3HEHMSI OKPYKAIOLIEH Cpeibl Ha OPraHU3M YEJIOBEKA U IPYTUE JKUBbIE OPTaHU3MBI;
6e30macHOro 0OpalleHus ¢ TOPIOYUMH U TOKCHYHBIMU BEIIECTBAMHU, J1a00paTOPHBIM 000py/1I0BaHUEM;
MIPUTOTOBIICHHSI PACTBOPOB 3a/IaHHON KOHLIEHTPAIMK B OBITY M HA MPOU3BOCTBE;
KPUTHUYECKON OLIEHKH JIOCTOBEPHOCTH XMMHUUECKOM MH(pOpMALINH, TOCTYNAIONIEH U3 pa3HbIX HCTOYHHUKOB.

AN NN NN

YyeOHo-MeTOANYEeCKHIT KOMILJIEKT:

Xumus. 10 kmace: yue6. mus obmieoOpazosar. yupexnaenuit / O.C. I'abpuensn, @.H.Mackaes, C.1O. Ilonomapés, B.W. Tepenun; nox pexn.
B.U.Tepenuna. — M.: Jlpoca, 2007. - 300c.

MeToanyeckasi JuTeparypa:
Xummust. 10 xnacc: Hactonbras kaura yuutens / O.C.I'abpuensu, U.I'. Octpoymos. — M.: [Ipoda, 2004. — 480c.

JlonoJHUTeIbHASA JINTEpaTypa:
1. Xwumus. 10 xnacc. Kaprouku 3ananuii. — Caparos: JIuneii, 2008. — 128c.

2. CoBpeMeHHBIH YpOK XUMUHU. TeXHOIOruM, NpuéMsl, pa3paboTku yueOHbIX 3ausaTuii / 1.B.Mapkuna. — SIpocnaBnb: AkaneMusi pa3BuTus,

2008. — 288c.
3. Dumuknonemus s aetei. (Tom 17.) Xumus. — M.: Mup sHiukIoneaui Apanra+, Actpens, 2008. — 656¢.









