AHHOTaNMS K padoyeil mporpamme
o XuMuM 1Jis npouiasHoi rpynnsl 11 kiacca
2014-2015 y4eOHbIi rox

Pabouass mporpamma paspabotaHa B cooTBeTcTBUE C [lomokeHuem o paboueit
nporpamme neparora ['bOY rumuazun Ne 491 «Mapeuno» u coorBerctByer @I'OC
cpemHero o01mero 0opa3oBaHMs.

PaGouass mporpamMma  KOHKPETH3UPYET  COJACpPXKAHUE  MPEAMETHBIX  TeM
®denepaabHOro roCyIapCTBEHHOIO 00pa30BaTEIbHOIO CTAaHAAPTA, JAET PACIPECICHHE
y4eOHBIX YacOB 1O pa3jiejaM U TeMaM Kypca.

PaGouas nmporpamma paszpaboTrana Ha OCHOBE «IIporpamMmbl
oO1eodpaszoBarenbHbiX yupexaeHuit. Xumus 10-11 knaccel. [IpoguinbHbId ypOBEHbY
H.H.I'apa. Tlporpamma paccuntana Ha 2 roja oOydeHus. B cooTBeTcTBHE C yueOHBIM
mwiaHoM ruMHazuu B 2014-2015 yueOHom rony B 11 kimacce Ha M3ydeHue npeamera
otBoauTcs 204 gaca, 3 yacoB B HEJIEIIO.

B paGoueli mporpamMme HalUIM OTPaKCHHE IEIM U 3aJa4d U3YYCHUS XUMHHM Ha
CTyIE€HU CpeAHero oOimiero oOpa3oBaHus, COJEpXKaHUE TeM Yy4eOHOro Kypcea,
IUTAaHUPYEMBIE PE3yNIbTaThl 00ydeHHUsl (IIPEeIMETHbIC, METAPEIMETHBIE U JINYHOCTHBIE),
KaJICHJJapHO-TEMaTUYECKUI TIJIaH, MepeyeHb Y4eOHO-METOJUYECKOTO U MaTepUaIbHOTO
obOecrieueHusa. B Heill 3aokeHbI BO3MOXHOCTH MPEIYCMOTPEHHOIO CTaHAApTOM
dbopMupoBaHUS y ydYalIMXcsi OOIIEy4eOHBIX YMEHHI M HaBBIKOB, YHUBEPCAIbHBIX
CIIOCOOOB JESATETLHOCTA M KJIIOUEBBIX KOMIETEeHIMI. B mporpamme coaepxarcs
CBEICHUS O  BUJAX  KOJUIGKTUBHOM W  WHAUBUIYAJIbHON  JIESITEIBHOCTH,
opueHTUpoBaHHOM Ha (popmupoBanue Y Y]l y oOyuarommxcs.

ConepxaHue TmpeaMera MPEACTaBICHO B IMPOrpaMMe B BHJAE CIEIYIOLIHUX
tematudeckux Oi0koB: Crtpoenue aroma (9), Crpoenue BemiecTBa. JlucmepcHbie
cucteMmsl (15), Xumuueckue peakiuu (21), BemectBa u ux cpoiictBa (44), Xumusa u
o061ecTBo (9).

Jns uzyyenus xumuu B 11 kimacce ucnonb3yrorcs yueOnuku: [.E.Pynsutuca,
O.I"Denpamana «Xumusi-11», Mocksa, [Ipocsemenue, 2010 rox; O.C.I'abpuensna u
[T JIeicoBoit «Xumus-11», Mockga, JIpoda, 2010 roz.

[Ipu pazpaboTke pabodeid mporpaMmbl OBUTM  yYTEHBI  IICHXOJIOTO-
MeJarorn4eckue  OCOOCHHOCTH  TPYMIbI, HWHAUBUIyaJbHBIE  OCOOCHHOCTH
oOyJaromuxcst mpoPUILHON TPy, HO KpaifHE HEPOBHOTO IO YPOBHIO MOJTOTOBKH
yqamuxcsi (ciadble, CpeHHE W CHJIbHBIE), PE3yJbTaThl OOy4YeHHS OOydaromuXCs
kinacca B 2013-2014 yueGHom romy. Ha ocHoBaHMM »3TOro OBIIM BHECEHBI
KOPPEKTHUBBI M ONpeeSieHbl 3aJaud OOy4YeHHs] XMMHUU Ha MTPEACTOAIMMNN y4eOHBIH
roJ.
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HA 2014/2015 YUYEBHBIN IroJ

PaspaboTunk mporpamMmbi

CoeiTina Oabra Cepreesna

YUHTeNb XHMHH

BhICIIeH KBaJH(pHKANHNOHHONH KATEropHH



HOACHHUTE/IBHAA 3AITHCKA
K paboueii npozpamme no xumuu 0na 10(npogunvHozo) knacca, 2014-2015 yyebHeolii 200

Paboyaa nporpamma cocTaB/ieHa Ha ocHoBe «[lporpammbl obuieobpasoBaTesibHbIX yuypexaeHuin. Xumua 10-11 Knaccel. MpodunbHbIn yposeHb» H.H.Mapa,
paccumTaHa Ha 102 yaca (3 yaca B Hegento). Paboyas nporpamma packpbiBaeT cogepykaHue obydeHuns xummum B 10-11 Knaccax o6uLe06pa3oBaTeNbHbIX YUPEKAEHWUN.

Pabouan nporpamma No XMmMmMU cocTaB/iEHa Ha OCHOBE:

- PyHAaMeHTaNbHOTO AApa coaepKaHus obuiero obpasosBaHusa;

Mporpamma cooTBeTcTBYeT TPeb6oBaHMAM 06pa3oBaTeIbHOro CTaHAAPTA NO NpeaMmeTy.

[aHHaa nporpamma npeaycmaTpmsaeT GoOpMUPOBaAHUE Y yYaLmxca obueyqebHbIX YMEHUI U HAaBbIKOB, YHUBEPCA/IbHbIX CNOCOBOB AEATENBHOCTU U KHOYEBDIX
KOMMETEeHLUMI. B 3TOM HanpaBieHUU NpPUopUTETAMMN 1A y4ebHOro npegmeTa «XMMUA» B CTapluel WKoie Ha 6a30BOM YPOBHE ABAAIOTCA: YMEHME CAMOCTOATE/IbHO U
MOTVBUPOBAHHO OPraHM30BbLIBAaTb CBOK NMO3HABATE/IbHYIO AEATENbHOCTb (OT MOCTAHOBKM LeIM A0 MOJYYEHUA U OLLEHKM pesy/ibTaTa); UCMONb30BaHUE 3/IEMEHTOB
NPUYNHHO-CNEACTBEHHOIO WM CTPYKTYPHO-QYHKLMOHANBHOIO aHann3a; onpefeseHue CYLLHOCTHbIX XapaKTepUCTUK M3y4aemoro O0ObeKTa; ymeHue pasBepHyTo
060CHOBbIBaTb CyXAEHWA, [aBaTb ONpefefieHus, NPUBOAUTb O0KA3aTe/NbCTBa; OLLEHMBAHME W KOPPEKTUPOBKA CBOEro MNOBEAEHUAs B OKPyKaloWen cpeae;
BbINOJIHEHWE B NPAKTUYECKOWN AEATE/IbHOCTU U B NMOBCEAHEBHOM XXM3HU 3KOOrMYECKMX TPeboBaHWNN; UCNONb30BaHNE MyIbTUMEAUAHBIX PECYPCOB M KOMMbIOTEPHbIX
TexHonornin gna obpaboTku, nepepaym, cuctematmsaumm MHopmauumu, co3gaHua 6a3 AaHHbIX, NPe3eHTaUUU pe3y/nbTaToB MO3HABATE/IbHOW M MPaKTUYECKoWn
LeATeNbHOCTH.

B Kypce 10 Knacca n3yvaeTca opraHMYecKan XMmus, TEOPETUYECKYO OCHOBY KOTOPOM COCTaBAAIOT COBPEMEHHAA TEOPUA CTPOEHUA OPraHUYEeCKUX COeJUHEHUN,
NOKasblBaloWan eanNHCTBO XMMWUYECKOTO, 3/IEKTPOHHOMO M MPOCTPAHCTBEHHOFO CTPOEHWA, ABMIEHMA TOMOJIOTMM U U3OMEPUM, KnaccuduKauma U HOMEHKNATypa
OpraHMYecKMx coeaMHeHWn. Becb Kypc OpraHMYecKon XMMUM MPOHWM3AH UAeein 33aBUCMMOCTM CBOMCTB BELLECTB OT COCTaBa M UX CTPOEHMA, OT XapaKkTepa
bYHKLMOHaNbHbIX TPy, a TaKKe reHEeTUYECKMX CBA3EM MeXKAY KAaccamm OPraHMYeckux CoeauHeHuM.

B AaHHOM Kypce cogeprKaTca BarkHellMe cBedeHMA 06 OTAeNbHbIX BEWECTBAX M CUHTETMYECKMX MaTepuanax, O JIeKapCTBEHHbIX MpenapaTax,
CNocobCcTBYIOWMX GOPMUPOBAHUIO 340POBOr0 06Pa3a *KMU3HM U 0BLLEN KYyNbTypbl YENOBEKA.

[Ipuoputeramu g ydeOHOrO mnpeamera «XHUMHs») B CTaplield IIKoJe Ha NPOPHUIBHOM YpPOBHE SIBISIOTCS: YMEHHE CaMOCTOSITENIbHO U
MOTHUBHUPOBAaHHO OPTraHMW30BBIBATH CBOIO TMO3HABATEIBHYIO NEATEIBHOCTH (OT MOCTAHOBKH II€JIM JO TOJYYEHHUS U OICHKU pPe3yNibTaTa); MCIOJIb30BaHHE
AIIEMEHTOB MPUYUHHO-CIEACTBEHHOTO U CTPYKTYPHO-(YHKIIMOHAJIBHOTO aHalli3a; WCCIIEJOBAHHE HECIOKHBIX PEANbHBIX CBS3€M W 3aBUCHMOCTEN;
OTIPEICTICHUE CYIIHOCTHBIX XapaKTEPUCTHUK H3y4aeMoro OOBEKTa; CaMOCTOSTEIbHBIN BBIOOp KPUTEPHUEB JJISI CPaBHEHHUS, COTIOCTABJICHHS, OLEHKH U
KiaccupuKauu OObEKTOB; TMOUCK HYKHOW WH(OpMAluu MO 3aJaHHONW TeMe B HCTOYHMKAX PA3MUYHOTO THUIA; YMEHHE pPa3BEepHYTO 0OOCHOBBIBATH
CYXJCHUS, /1aBaTh OMPEIEICHUS, MPUBOAUTH OKA3aTEIhCTBA; OOBSICHEHWE W3YYCHHBIX TOJOKEHHWUW HA CAaMOCTOSTEIBHO IMOJOOPAHHBIX KOHKPETHBIX
MpUMEPAX; OLEHHUBAHUE U KOPPEKTUPOBKA CBOETO MOBEIACHHUS B OKPYKAIOLIEH CpEJe, BBIIOJHEHUE B MPAKTHUYECKOM JAEATEIIBHOCTH U B IOBCEIHEBHOU
KU3HH DKOJIOTHUYECKUX TpPEOOBaHWM; WCIOJIb30BAHUE MYJIBTUMEAUNHBIX PECYpCOB M KOMIBIOTEPHBIX TEXHOJOTHUH s oO0pabOTKH, TMepemadd,
CUCTeMaTH3alluu HHPOPMAIIMH, CO3IaHus 0a3 JaHHBIX, TPE3ECHTAIH PE3yIbTaTOB MMO3HABATENFHON U TPAKTHUECKOM NESTEIILHOCTH.

Coctras YMK



Pyasutuc I.E., Penbgman ®.I.
Xumua 11, 6a308Bbiii ypoBeHb, MpocBelieHune:

e [apa H.H. Mporpammsbl 061e0bpazoBaTesibHbIX yupeRaeHni, xumms, 10-11 kn.

e Pageuknit A.M. KoHTponbHble paboTtbl no xummm 10-11 k.

e Pageukunn A.M. Anpgaktnyeckne matepmasnbl no xummum 10-11 Kkn.

o Pageuknin A.M. Xummnyecknin TpeHaxkep 10-11 kn.

lapa H.H. Ypokn xumnu 10,11 KA.

lapa H.H., Fabpycesa H.U1. Xumus. «3agayHuK c nomoLHnKom», 10-11 Kkn.

Pyasntuc I.E, Penpbaman @.I. «Xnumusa 10. ba3osbl ypoBeHb», «poceeleHne», 2008r
CD-10,11 kn.

E.E.MuHueHkoB, A.A.KypuH, M.A.OpkeKkoBcknit «Xmummsa 10». OAO «MocKkoBckue y4ebHnkn», 2007
3.E.HudaHTbEB «OpraHmnyeckan xumusa 11(10)». OAO «MocKoBcKkue yuebHuKM», 200
O.C.lrabpuensn, I.l.ibicoa Xumusa 11 knacc nsg-so «Apoda», 2009

O6wan xapaKkTepucTuKa yuebHoro npeamerta

B conepxaHumM NaHHOTO Kypca MpPEACTAaBIECHbl OCHOBOIOJNAralLIMe TEOPETUYECKUE CBEACHMS 110 XMMHUH, BKIIOYAIOLINE H3YyYEHHE COCTaBa M CTPOCHUS
BELIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOEHMS, HCCIEIOBAHUE 3aKOHOMEPHOCTEN XUMHYECKUX NMPEBPALICHUN U IIyTEH YNPABICHUS UMH B LIEIAX NOIyUYECHHUS
BEIIIECTB, MAaTEPHAJIOB, SHEPTUH.

Conepxanue yuyeOHOTO MpeMeTa BKIIFOYAeT CBEJICHHS 0, OpraHHYECKUX BEIECTBaX, UX CTPOCHUH U CBOMCTBAX, a TaKKe XUMHUUYECKHX MPOIleccax, MPOTEKAOIINX
B OKpyKaroieM mupe. Hanbonee cioxxHbie anemMeHTsl OyHAaMEHTAIBHOTO SIpa coJepKaHus 00mero oopa3oBaHus 0 XMMHUHU, TaKHe, KAK OCHOBBI OpTaHUYECKON
W MIPOMBIIIIEHHOW XHMUH, IEPEHECEHBI B IPOrpaMMy cpeHei (TI0IHOoM) 001eo0pa3oBaTeIbHOMN IKOJIBI.

TeopeTnueckyro OCHOBY M3yY€HHUs OpPraHMYECKOM XHMHHM COCTaBJISIET aTOMHO-MOJIEKYJSIpHOE ydeHHe, nepuoaudeckuil 3axoH JI. M. MeHnneneesa c
KpaTKUMU CBEACHUAMU O CTPOCHUHU aTOMOB, BUAaX XHUMHUYECKON CBA3HU, 3aKOHOMEPHOCTAX IMPOTCKAHUA XUMHUYC CKUX peaKHHﬁ, TCOPHUA CTPOCHUA OPraHUYCCKUX
coenuHenuit A.M.ByTiiepoBa, 0COOCHHOCTH CTPOCHHUS aTOMa yriiepojia, MeXaHU3Mbl CBOOOTHOPAIMKAIbHBIX PEaKIUH.

B um3ydyeHunu Kypca 3HaUMTENbHAs POJb OTBOAMTCS XMMHUYECKOMY JKCIEPHMEHTY: IMPOBEICHHIO NPAKTHUYECKUX M JIaOOpaTOPHBIX pPabOT M ONMHMCAHHMIO HX
PE3yABTAaTOB; COOIONEHUIO HOPM U IIPABHUJI OBEICHNS B XUMHUYECKUX J1a00paTopusiX.

B kadecTBE LHEHHOCTHBIX OPHEHTHPOB XHMHUYECKOTO OOpa30BaHUs BBHICTYNAIOT OOBEKTHI, M3ydaeMble B KypCe€ XHMHH, K KOTOPHIM Y OOydYarOLIMXCS
(dbopmMHUpyeTcs ICHHOCTHOE OTHOLIeHHE. [Ipu 5TOM Benymlyro pojib WIpalOT MMO3HABaTeNbHBbIE IIEHHOCTH, TaK KakK JAaHHBIA Y4eOHBIM NMpeAMeT BXOAWT B I'PYIILY
MPEAMETOB ITO3HABATEIBHOTO IMKJIA, TJIaBHAsI LIEJb KOTOPBIX 3aKJII0YaeTCsl B U3YUYEHUH IPUPOJBI.

OCHOBY 1n03HABaAMENbHYIX YeHHOCmel COCTABISIIOT HayuHble 3HAHMS, HayYHbIe METOAbI o3HaHuA. [lo3HaBaTenbHbIE IEHHOCTHBIE OpUEHTANNH, (POpPMUpPYEMBIE B
Mpolecce N3yYeHHsI XUMHUH, MIPOABIAIOTCS B IPU3HAHUU:

* LEHHOCTH Hay4YHOTO 3HAHMs, €ro MPakTUYECKON 3HAYMMOCTH, JOCTOBEPHOCTH;

* [EHHOCTU XMMHYECKHX METOJOB UCCIEAOBaHUS )KUBON U HEXKUBON MPUPOIBI.

Pa3BuTHe nMo3HaBaTENbHBIX LIEHHOCTHBIX OPUEHTALINY COJIEPKAHNUS Kypca XUMHH IT03BOJISIET CHhOopMHUpPOBaTH:

* YBa)XUTEIbHOE OTHOLIEHUE K CO3UIATENbHON, TBOPUYECKOU 1€ TENbHOCTH;

* TIOHMMaHWE HEOOXOJAMMOCTH 3I0POBOTO 00pasa KHU3HHU;



* TOTPeOHOCTH B 0€3YCIOBHOM BBITIOTHCHHUH MPaBU 0E€30MIaCHOTO UCIIOIb30BaHUS BEIIESCTB B TOBCEIHCBHOW JKU3HU;

* CO3HATEJbHBIN BEIOOP OymyIiel MpodecCUuoHaNbHOM ASATEIbHOCTH.

Kypc xumun o61anaeT BO3MOKHOCTSAMU AJ1s1 POPMHUPOBAHUS KOMMYHUKAMUBHBIX YeHHOCMel, OCHOBY KOTOPBIX COCTaBIISIIOT MpoLecc 0OLICHNS, TpaMOTHAas! pedb.
KoMMyHUKaTUBHEIC [ICHHOCTHBIC OPUEHTAIIUN Kypca CITIOCOOCTBYIOT:

* MPaBUIBHOMY UCIOJB30BAHUIO XHMHUYECKOW TEPMUHOJOTHUU U CUMBOJIUKY;

* Pa3BUTHIO MOTPEOHOCTH BECTHU JAUAJIOT, BBICIYIINBATh MHCHUE ONIIOHEHTA, Y4aCTBOBATh B JUCKYCCHH;

* Pa3BUTHIO yYMEHHS OTKPBHITO BHIPAXKaTh M apryMEHTHPOBAHO OTCTAWBATH CBOIO TOUYKY 3PCHHS.

OnucaHue mecta yuebHoro npegmera, Kypca B yuebHom nnaHe

OCO6eHHOCTI) KypCa XUMHHU COCTOUT B TOM, YTO I €TI0 OCBOCHUA HIKOJBHUKH IOOJIKHBI O6J'Ial[aTI> HE TOJIBKO OHpe,IlCJ'IéHHBIM 3arnacoM npeaBapUTCIbHBIX
€CTCCTBCHHO-HAYYHbIX 3HaHHI71, HO 1 OOCTATOYHO XOPOIIO pa3sBUTHIM a6CTpaKTHI)IM MBIIICHUEM. DTO ABJISIETCS IIaBHOMU HpH‘IHHOﬁ TOro, 410 B y‘IC6HOM IJ1aHe
9TOT NPECAMECT NOABIACTCA MOCICOAHNUM B pAAY €CTCCTBCHHO-HAYYHbIX JUCHUIIIINH.

Pabouast mporpamma paccumrana Ha 210 y4eOHBIX 4yacoB (3 dwaca B Hemenro). [Ipu 3TOM B HEW NMPeayCcMOTPEH pe3epB CBOOOTHOTO Y4eOHOTO
BpemeHH B o0beMe (21) yueOHoro yaca (unu 10 %) muist peanu3aui aBTOPCKUX MOIXO/I0B, UCIIOJIb30BaHUS Pa3HOOOpa3HbIX (pOpM OpraHU3aluu y4eOHOTO
mporecca, BHEAPEHUSI COBPEMEHHBIX METOJIOB OOYYCHHSI U TIEAArOTHISCKIX TEXHOJIOTHH.

JINUHOCTHbIE, MeTanpeaMeTHble U NpeaMeTHble pe3y/ibTaTbl 0CBOEHUA KOHKPETHOro yue6Horo npegmera, Kypca

W3yuenne xumuu B cTapiieii (cpeaHeit) mione JaéT BO3MOXKHOCTb JOCTHYb CIEAYIOUINX PE3yIbTaTOB B HANPaBie HUM JUYHOCTHOIO PAa3BUTHS:

1) BocmUTaHUE POCCHIICKON TPaIaHCKOW WIACHTHYHOCTH: NATPUOTH3MA, JTIOOBH U yBaKeHUs K OTeYeCTBY, YyBCTBa TOPIOCTH 33 CBOIO
Ponuny, 3a pocCHICKYI0 XUMHUYECKYIO HAyKY;

2) dhopmHpoBaHHE IIETOCTHOIO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHKH, a TAKIKE
COLIMAIBHOMY, KYJIETYPHOMY, SI3BIKOBOMY M TyXOBHOMY MHOT000Pa3HI0 COBPEMEHHOTO MHPA;

3) dbopmupoBaHHe OTBETCTBEHHOTO OTHOIICHHUS K YYCHHIO, TOTOBHOCTH M CIOCOOHOCTH K CAMOPa3BHUTHIO W CaMOOOpPa30BaHMI0O Ha OCHOBE MOTHBAIIUU K
00y4YeHHIO U TIO3HAHUIO, BBIOOPY MPOPMIBHOTO 00pa3oBaHus Ha OCHOBE HH(GOPMALMK O CYyIIECTBYIOIMIHNX NPpodecCHsIX 1 JIMIHBIX TPO(ecCHOHATBHBIX
MPENNOYTeHNH, 0CO3HAHHOMY MOCTPOEHHUIO0 HHANBUAYATbHONH 00pa30BaTeIbHON TPAEKTOPUH C YIETOM YCTOHYUBBIX MO3HABATEIILHBIX HHTEPECOB;

4) popmHupoBaHHE KOMMYHUKATHBHON KOMIIETEHTHOCTH B 00pa30BaTeIbHOM, OOLIECTBEHHO MOJIE3HOH, Y4eOHO-NCCIIe0BATeILCKON, TBOPUSCKON U IPYTHX
BH/JIaX JEATEIbHOCTH;

5) dbopmupoBaHHE NOHMMAHHUS IEHHOCTH 3I0POBOTO U 0e30mMacHOT0 00pa3a KU3HU; YCBOCHHWE MPABWUJI HHIWBHIYaIbHOTO U KOJUIEKTHBHOIO
0e3011acCHOTO TOBEJCHUS B UPE3BBIUAWHBIX CUTYALUSX, YIPOXKAIOIINX KU3HU U 3JJOPOBBIO JIFOJICH;

6) hopmupoBanue No3HaBATENbHOM M MH(GOPMALMOHHON KyJIbTYPhI, B TOM YHCIIE Pa3BUTHE HABBIKOB CAMOCTOATENLHOM pPabOTHI ¢ y4eOHBIMH MOCOOUSIMH,
KHUT'aMH, JAOCTYIHBIMH HHCTPYMEHTAMHU U TEXHHUYECKHUMH CPEACTBaMU MH(OPMALIMOHHBIX TEXHOJIOTHIA;
7) dopMupoBaHHE OCHOB IKOJIOTHYECKOTO CO3HAHUS HAa OCHOBE NPU3HAHUS IICHHOCTH KM3HU BO BCEX €€ MPOSBICHUAX U HEOOXOIUMOCTH



OTBETCTBEHHOI'0, OEPEXHOI'0 OTHOLIEHHUS K OKPYXKaIoLIeH cpere;

8) pa3BHUTHE TOTOBHOCTH K PEIICHUIO TBOPYECKHX 3aJ1ay, YMCHHS HaXOIUTh aJCKBAaTHbIE CHOCOOBI TOBEICHUS W B3aUMOJICHCTBHSA C MapTHEPAMU BO BpEeMs
yueOHOH U BHeyueOHOH JesATeIbHOCTH, CIIOCOOHOCTH OLICHUBATH MPOOJIEMHBIC CUTYallMi U ONEPATHBHO MPUHUMATh OTBETCTBEHHBIC PEIICHUS B Pa3IMYHBIX
OPOAYKTUBHBIX BUAAX AeATENbHOCTH (y4eOHas MOMCKOBO-HCCIENOBaTeNbCKas, KIyOHas, IpOeKTHas, KPY>KKOBas U T. II.).

MeTanpeaMeTHBIMH pe3yIbTaTaMi OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOM MPOTpaMMBbl CTapIlero (cpeaHero) o0pa3oBaHus SBISIOTCS :

1) oBnaseHNe HaBBIKAMH CaMOCTOSTEIBHOTO PHOOPETEHHS HOBBIX 3HAHMI, OPraHU3aIUU YUeOHOW NeATEIbHOCTH, ITOUCKA CPEACTB €€ OCYIIECTBICHHUS;

2) yMeHUE TUIAHMPOBATh IyTH JOCTW)KCHHS IIeJed Ha OCHOBE CAaMOCTOSTENBHOIO aHAallM3a YCIOBUH W CpPEACTB X JOCTHXKCHUS, BBIICIATH
aNbTEepPHATUBHBIE CTIOCOOBI JOCTHKEHUS LIeTH U BIOUpaTh Haubonee 3()(eKTHBHBINH CHOCO0, OCYNIECTBIATH MO3HABATEIbHYIO Pe(PICKCUIO B OTHOLICHUH
IeHCTBHI MO PEIICHUI0 YUeOHBIX U O3HABATENbHBIX 3a/1a4;

3) yMeHHE MOHUMATh MPOOJIeMy, CTaBUTh BOMPOCHI, BBIIBUTATh TMIOTE3Y, 1aBATh ONMPEACICHUS MTOHATHAM, KIaCCH()UIUPOBATh, CTPYKTYPUPOBATh MaTepuall,
MPOBOJUTH SKCIIEPUMEHTHI, apTYMEHTUPOBATh COOCTBEHHYIO MO3UIHIO, JOPMYITHPOBATH BEIBOJABI U 3aKIIOUCHUS;

4) yMeHHE COOTHOCUTH CBOU JCUCTBUS C IIIAHUPYEMBIMH PE3YJIbTaTaMHM, OCYIIECTBIATh KOHTPOJIb CBOCH JCATEIBHOCTH B MPOIECCE JOCTHKCHUS
pe3yibTara, OlpeaesiTh CoCO0B JeHCTBUI B paMKax MPEITI0KEHHBIX YCIOBHH U TpeOOBaHUIl, KOPPEKTHPOBATH CBOM JICH CTBHS B COOTBETCTBHUH C
U3MEHSIOILEICA cuTyauuei;

5) dopmupoBaHWe H pa3BUTHE KOMIIETEHTHOCTH B O0OJACTH MCIONB30BAHUS MHCTPYMEHTOB M TEXHHUYECKUX CPEICTB HH(OPMAI[HOHHBIX TEXHOIOTHIA
(KOMIIBIOTEPOB M MPOTPAMMHOTO O0ECIeueHNns1) Kak HHCTPYMEHTAIbHONW OCHOBBI Pa3BUTUS KOMMYHHKATHBHBIX U IO3HABATEIBHBIX YHHBEPCAIBHBIX YUCOHBIX
JIIEHCTBHIA;

6) ymMeHue co3maBaTh, HPHMEHATh W TNPeoOpPa3OBBIBATH 3HAKH U CHMBOJIBI, MOJCIH U CXEMBI [UISl PEIICHUs Y4eOHBIX U MO3HABATENbHbIX 33/1a4;

7) ymMeHue u3BIEKaTh MHPOPMAIIUIO U3 PA3IMYHBIX HCTOUYHHMKOB (BKJIKOYas CPEACTBA MaCCOBON HHMOPMAINK, KOMITAKT-IMCKHM Y4eOHOTO Ha3HAYEHMS,
pecypcsl  MHTepHETa), CBOOOTHO TOJIB30BATHCS CIIPABOYHON JTUTEPATypPOH, B TOM YUCIE W HA 3JEKTPOHHBIX HOCUTENIX, COOMIONATh HOPMbBI HH()OPMAITHOHHOH
M30UPaTEIbHOCTHU, ITUKH;

8) yMeHHe Ha MPaKTHUKE MOJIb30BAaThCsI OCHOBHBIMHU JIOTHYSCKUMH MPpUEMAMH, METOJaMH HaOJIOCHHUs, MOACIUPOBaHUs, OOBSICHEHUS, PELICHHS TTPOOIeM,
MPOTHO3UPOBAHUS U JIP.;

9) yMmeHHe OpraHM30BaTh CBOO JKHM3Hb B COOTBETCTBHH C MPEICTABICHUAMHU O 310POBOM 00pa3e KMU3HH, IpaBax 1 0053aHHOCTIX IpaKIaHUHA,
[EHHOCTSX OBITHS, KyIbTYPhl U COIIMAIBHOTO B3aUMO/ICHCTBUS;

10) ymeH#e BBIIOJTHITH MIO3HABATEIbHBIC U TPAKTHYSCKUE 3aJaHUs, B TOM YUCJIC IPOCKTHBIE;

11) ymeHHe CcaMOCTOSTEIbHO W apryMEHTHPOBAHHO OICHUBATH CBOU JACHCTBUS M JIEHCTBUS OJHOKIACCHUKOB, COJEPIKATEIbHO 000 CHOBBIBAS
MPaBUIBLHOCTh UM OMKUOOYHOCTh PE3yNIbTaTa U crocoda eHCTBUS, aeKBaTHO OLIEHMBATh OOBEKTUBHYIO TPYIHOCTH KaK Mepy (akTHUECKOTO HIIN
MPEIoNaraeMoro pacxojia pecypcoB Ha pelieHHe 3aJja4ut, a TAKKe CBOM BO3ZMOXHOCTH B JOCTHIKEHHH 1I€JTH ONPeAeIEHHON CI0KHOCTH;

12) ymenue paboTarh B rpynmne — 3(PPpEKTHBHO COTPYAHUYATH U B3AUMOJIEHCTBOBATh HA OCHOBE KOOPAMHAIIMH Pa3IMYHbBIX MO3UIUN MPU BBIPAOOTKE
001ero penieHusi B COBMECTHOMU JIeSITeNbHO CTH; CIylIaTh mapTHEpa, GOPMyIHpPOBaTh U apryMEHTHPOBATH CBOE MHEHHE, KOPPEKTHO OTCTANBATh CBOIO
MO3UIUI0 U KOOPAMHUPOBATH €€ ¢ Mo3uIueil NapTHEPOB, B TOM YKCIIe B CUTyallUd CTOJKHOBEHUSI HHTEPECOB; IPOAYKTHBHO pa3peliaTh KOHQIUKTH HA OCHOBE
y4€Ta HHTEPECOB U MO3HUIIMI BCEX €ro yYaCTHUKOB, IIOMCKA W OLEHKH aJIbTePHATUBHBIX CIIOCOO0B pa3penieHusi KOH(QINKTOB.

IIpenmMeTHBIMH pe3yJabTaTaMU OCBOSHHUS 00pa30BaTENbHON MPOTPaMMBl CTAPIIEro (CpeaHeT0) 00pa30BaHUs SBISIOTCS:

1) dbopmupoBaHue EpBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX MPEACTABICHHUI O BEI[ECTBAX, UX MPEBPANICHHUIX U MPAKTHUICCKOM MPUMECHEHHUH; OBIIAJCHHE
MOHSATHWHBIM aIllapaToM ¥ CUMBOJIMYECKUM S3bIKOM XUMUHU;

2) oco3HaHHe 00bEKTUBHON 3HAYMMOCTH OCHOB X MMUYECKOW HayKH Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHMS, XUMHUYECKUX MPEBPALICHHH
HEOPTraHWYECKUX W OPTaHUYECKHUX BEI[ECTB KaK OCHOBBI MHOTHX SIBICHHH )XMBOU W HEXXHBOM NPUPOJIbI; yInyOieHne MpellCTaBIeHUH 0 MaTepUaIbHOM
eAMHCTBE MUDA;

3) oBiaJieHHE OCHOBAMHU XMMUYECKON I'PAMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATh U OOBEKTUBHO OILICHUBAThH KMU3HECHHBIC CUTY alliH, CBA3AHHBIC C
XUMueil, HaBbIKaMH Oe30macHOro oOpaleHus ¢ BEUIeCTBAMHU, UCIIOJIb3YEeMbIMH B IOBCEIHEBHOMN XU3HHU; YMEHHEM aHaIM3UPOBATh U IJIAHUPOBATh
JKOJIOTHUECKHU 0€30MacHOe MOBEJCHUE B IIEJISIX cOepeeHHS 30POBbS U OKPYXKAIOUIeH Cpelibl;



4) bopmupoBaHHE YMEHUN yCTaHABINBAThH CBA3H MEXKIY PealbHO HAOIIOIACMbIMU XUMUYECKUMHU SIBICHUSMHU U POIECCAMHU, TPOUCXOIAMUMHE B
MUKPOMHUpE, OOBSCHATh MPUYMHBI MHOTOOOpa3Hs BEIIECTB, 3aBUCUMOCTh UX CBOWCTB OT COCTaBa U CTPOCHMS, a TAKKE 3aBUCUMOCTh IPUMCHECHUS BEIICCTB OT
WX CBOMCTB;

5) mpuoOpeTeHHe OMBITa HWCIONb30BAHMS PA3IHYHBIX METOJO0B M3YUYCHHS BEIICCTB; HAOIIOMEHHUS 32 X MPEBPAIICHUSIMH MPH TPOBEACHUH HECITOKHBIX
XUMUYECKUX IKCIICPUMEHTOB C UCIOIL30BaHUEM JIa0OPATOPHOTO 000PYI0OBaHHS U TPUOOPOB;

6) ymeHHe OKa3bIBaTh MEPBYIO MOMOIIL TPU OTPABICHUSX, 0KOTaX U APYTHUX TPaBMaXx, CBA3aHHBIX C BEHIECTBAMH U JIAOOPATOPHBIM 00OPYAOBAHHEM;

7) omnazeHue npuémMaMu paboOThl ¢ HHPOpMaLKEH XUMUUECKOTO COAEPIKAHUs, TPEACTABICHHOW B pa3Hoii Gpopme (B Buae TekcTa, GopMyi, TpadHKoB,
TaOJMUYHBIX TAHHBIX, CXeM, oTorpaduii u ap.);

8) co3manue 0CHOBHI 11l HOPMHUPOBAHUSA UHTEPECA K PACIIUPEHHUIO U YIIYOJCHUI0O XUMUYSCKUX 3HAHUH ¥ BRIOOpAa XUMHUHU KaK MPO(UILHOTO TpeMeTa
MpU Mepexoie Ha CTYyINeHb CPeIHero (MOJHOT0) 00IIero o0pa3oBaHus, a B NaJIbHEHIIIEM U B KaueCTBe Cc()epbl CBOCH MpodeCCHOHANBHON eI TEIIBHOCTH;

9) dopMupoBaHue IpPeACTABICHUI O 3HAUCHHH XUMHYECKONH HAyKH B PEIICHUH COBPEMEHHBIX YKOJIOTHUECKHUX IMPOOJIEM, B TOM YHUCJIEC B
MPEIOTBPAIICHHH TEXHOTCHHBIX M AKOJIOTHYCCKUX KaTacTpod.

Ilnanupyvemblie pe3yabTaThl 00y4YeHUS

Bpe3ynbmame U3YUCHUA XUMUU HA npod)uﬂbnom YDOBHE YU€HUK 00/1)ICeH

3HAMb/NOHUMAMb:
L PO Xumuu 6 ecmecmeosnanuu, €€ CBIA3b C ApYruMu €CTCCTBECHHBIMH HayKaMU, 3HAYCHUEC B J)KU3HU COBPCMCHHOT'O O6HI€CTBa;
L 8aiICHellUe XUmuuecKkue noHAmus . BC€HIICCTBO, XHUMHYCCKUN OJICMCHT, arOM, MOJICKYJIa, MacCa aTOMOB W MOJICKYJI, HOH, paJuKal, aJlJIOTPOIIns,

HYKJIU/bl W W30TOINbI, arOMHbIE S-, P-, O-opOuTamu, XUMHYECKas CBs3b, OJIEKTPOOTPHUIIATENHLHOCTh, BAJCHTHOCTb, CTEICHb OKHCIICHUS,
rudpuansanus opourtaneil, IpOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ, MOJb, MOJSpHas Macca, MOJSPHBIA 00BbEM, BEIIECTBA MOJIEKYISPHOIO U
HEMOJIEKYJISIPHOTO CTPOCHHMSI, KOMIUJIEKCHBIE COEAUHEHMSI, IUCIIEPCHBIE CHCTEMBI, HWCTUHHBIE DPACTBOPBI, JIEKTPOJIUTHUYECKAs IUCCOLMALINSA,
KHCIIOTHO-OCHOBHBIE PEAKIIMM B BOJHBIX pPAacTBOpaxX, I'MJIPOJIM3, OKHUCIEHHE W BOCCTAHOBIJIEHUE, JJIEKTPOJIU3, CKOPOCTh XMMHMUYECKOW pPEaKIuH,
MEXaHHU3M pEeaKklUH, KaTalau3, TEIUIOBOH 3(QEKT peakluu, SHTANbIUA, TEIIoTa 00pa3oBaHMs, YHTPOIUSA, XUMHUYECKOE paBHOBECHE, KOHCTAHTA
paBHOBECHS, YIIEPOJAHBIA CKeleT, (yHKIMOHaJIbHAs TIpyINa, TOMOJIOTUS, CTPYKTYypHass M IPOCTPAHCTBEHHAs HW30MEpHsS, WHIYKTUBHBIA U
Me30MepHBIi 3¢ deKThI, 31eKTpodu, HyKJI1eo(pH, OCHOBHBIE THITBI pEaKIUil B HEOPraHNYECKOW U OpraHMYECKON XUMHH;

L4 OCHOBHbIE 3AKOHbl XUMUU . 3AKOH COXPAHCHU MAcCChl BEIICCTB, nepnonﬂqecxnﬁ 3aKOH, 3aKOH IIOCTOAHCTBA COCTaBa, 3aKOH ABOl"a,[[pO, 3aKOH Fecca,
3aKOH )IeI\/'ICTBYIOH_[I/IX MacCC B KHHCTUKEC U TCPMOIANHAMHKE,

o OCHOGBHblIEe meopuu XxXumuu. CTPOCHUs aToOMa, XHUMHYECKOU CBs3U, BHCKTpOHHTquCKOfI Jucconuanum, KHCIOT H OCHOBaHI/IfI, CTPOCHHA
OpraHn4CCKUux COE€IUHEHUH (BK.TIIO‘-IaSI CTepeOXI/IMI/IIO), XUMHUYCCKYIO KWHCTUKY U XUMUUYCCKYIO TCPMOINHAMUKY

. Knaccugukayuio u HOMEHK1amypy HEOPraHMYECKUX U OPTaHUIECKUX COEIMHEHUN;
o npUpPOOHbIEe UCHOYHUKU YTIICBOIOPOIOB U CIIOCOOBI UX MEPEpadOTKH;



eeuecmea u Mamepuaibl, WUPOKO UCHOIb3YeMble 8 NPAKMUKe. OCHOBHBIC METAJIBI U CIUIaBBI, TpadUT, KBApIl, CTEKJIO, [IEMEHT, MUHEPAJIbHBIC
ynoOpeHus, MHUHEPAJIbHBIE W OPraHUYeCKUE KHUCJIOTHI, IIEJI0YH, aMMHAK, YIIIEBOAOPO/bI, ()€HOJI, aHWJIWH, METAHOJ, 3TAHOJ, ITHJICHIJIUKOIIb,
IMICpUH, (GOPMaNBIIETH I, alleTalbIeIH/I, aleTOH, TII0KO3a, caxapo3a, Kpaxmal, KJIeTdyaTka, aMHHOKHUCIIOTHI, OCJKH, MCKYCCTBEHHBIC BOJIOKHA,
Kay4yKH, TJIaCTMACCHI, )KUPBI, MbUIA U MOIOIIIHE CPEICTRA;

ymems:
Ha3b16amb N3y4YCHHBIC BEILIECTBA 110 KTPUBUAIIBHOW» U MEXIYHAPOJIHON HOMEHKIIATYpaM;

onpedejmmb: BAJICHTHOCTb U CTCIICHb OKHCJIICHUA XUMHWYCCKHX 3JICMCHTOB, 3apsJ MOHA, THUII XUMHUYECKOM CBA3U, MPOCTPAHCTBCHHOC CTPOCHUC
MOJICKYJI, THII KpPICTEL]'IJ'IH‘lCCKOﬁ PEIICTKH, XapaKTEp CPEAbl B BOJHBLIX pPACTBOpPaxX, OKHUCIUTEIIL M BOCCTAHOBHUTCIIb, HAIIPABJICHUC CMCIICHUIA
PaBHOBCCHA IIOA BJIUAHUCM Pa3JINYHBIX (1)aKTOp0B, HU30MCPBI U TI'OMOJIOTH, HNPHUHAMJIC)KHOCTH BCHICCTB K PA3JIMYHBIM KiaCcCaM OPraHUYCCKHUX
COGﬂHHeHHﬁ, XapaKTep B3aUMHOI'0 BJIIMAHUS aTOMOB B MOJICKYJIAaX, THUIIbI peaKHI/Iﬁ B HeOpFaHquCKOﬁ nu OpFaHHHGCKOﬁ XHUMHU,

xapakmepuszoeams. S- , P- U d-o7eMeHTEl MO0 HMX IOJIOKEHHUIO B HepHOHquCKOﬁ CHUCTEMC I[.I/I.MeHz[eJIeeBa; O6H.[I/Ie XMMHYECKHE CBOMCTBA
MCTAJUIOB, HEMCTAJIJIOB, OCHOBHBIX KJIACCOB HCOPraHUYCCKUX COCIIPIHGHPIfI; CTPOCHHUEC U CBOICTBa OpraHn4C€CKux COCIUHCHHI (yFJIeBOI[OpOI[OB,
CIIMPTOB, (beHOJIOB, AJIbACTUA0B U KETOHOB, Kap6OHOBBIX KHCJIOT, aMMHOB, aMUHOKHCJIOT U yTJ'IeBOIIOB);

00bACHAmMY. 3aBUCUMOCTb CBONCTB XMMHUYECKOIO 3J€MEHTa U OOpa3oBaHHBIX MM BEIIECTB OT MOJOXKEHUS B mepuoandeckoil cucreme JI.U.
MenneneeBa; 3aBUCUMOCTb CBOWCTB HEOPTaHUYECKUX BELIECTB OT UX COCTaBa U CTPOECHUS; IPUPOAY U CIIOCOOBI 00pa30BaHUS XUMUYECKOMN CBSI3U;
3aBUCUMOCTb CKOPOCTH XMMUYECKOM peakiy OT Pa3INuHbIX (AKTOPOB, PEAKLIMOHHON CIIOCOOHOCTH OPraHUMYECKUX COEIUMHEHUH OT CTPOCHMS UX
MOJIEKYIT;

8bINOSIHAMb XUMUUECKUIL IKcnepumernm 1mo. paCriO3HaBaHUTIO BaXKHCHUIITHX HCOPTaHUYCCKUX U OPraHNYCCKUX BCUICCTB, IMOJTYYCHHIO KOHKPCTHBIX
BCIICCTB, OTHOCAIINXCA K U3YYCHHBIM KJIaCCaM COGI[I/IHGHI/II\/'I;

npo6oOUms PacUeThl IO XUMUUYECKUM (HOpMYJIaM M YPAaBHEHUSIM PEAKIINN;

ocywiecmenams CaMOCTOSITENbHBIA TOMCK XMMHUYECKOW HMH(OpPMALMU C MCIOJIb30BAHMEM PA3JIUYHBIX HCTOYHHMKOB (CIPABOYHBIX, HAYUHBIX H
Hay4YHO-TIONYJISIPHBIX M3JaHUI, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa); CIOIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUU /ISl 00pabOTKU U
nepeaaynd HHPOPMAIUK U ee MPEJCTaBICHUS B Pa3IUUHbIX (opMax;

UCRONb306aMb NPUOOPEmMEeHHbIE 3HAHUA U YMEHUA 8 NPAKMUYECKOU 0eAmelbHOCHU U NOBCEOHEBH O HCUSHU 01!
IMOHUMaHM!S [I00AJIBEHBIX HpO6J'I€M, CTOAIUX MEPEC YCTTOBECUCCTBOM: SKOJIOTHYCCKUX, DOHCPIECTUICCKHUX U ChIPbCBBIX;
00BSICHEHNSI XUMHUYECKUX HBHeHHﬁ, MMPOUCXOAAIIUX B IpHUPOIEC, 6I)ITy " Ha IMPOM3BOJICTBE;

AKOJIOTUIECKH TPaMOTHOTO TIOBE/ICHUS B OKPY)KAIOIIEH cperie;

OLICHKHU BJIUAHUA XUMHNYECKOI'0 3arpA3HCHHUA OKPY)KaIOHIeﬁ Cp€Abl HA OPraHu3M Y€JIOBEKA U APYTHUEC )KUBBIC OPraHU3MEI;
0e30macHOM paboTHI C BEMIECTBAMHU B TaOOpaTOpuu, OBITY U HA TPOU3BOJICTBE;

OMpeaACICHUSA BO3MOXKXHOCTH IIPOTCKAHUA XUMHNYCCKUX HpeBpaIHeHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX U OLICHKU UX HOCHC}ICTBHﬁ;

pacrio3HaBaHUA U I/I)IeHTI/ICbI/IKaI_[I/II/I BaKHENIIMX BCHICCTB 1 MaTCpHaJIOB;



OLICHKH Ka4uC€CTBa MMATHLEBOM BOJbI U OTACJIbHBIX NMUIICBBIX ITPOJAYKTOB,

e KPUTHYECKOH OIEHKH JIOCTOBEPHOCTH XUMHUYECKOW HHPOPMAIIH, TOCTYMAOLICH U3 PA3TUYHBIX HCTOYHUKOB.

CopepxaHue yue6HOro npegmerta, Kypca

OCHOBHOE COAEPKAHUWE ITPOI'PAMMObI

OcHoOBHOe cojiep:KaHne Kou-Bo 10 kaacc 11 knacc Bcero yacos
4acoB
no
NPUMEPHOI
nporpamme
MeToabl HAYYHOTO 4 4 4
NMO3HAHHUSA
OcHOBBI TeOpeTHYeCKOit 50 50 50
XUMHH
Heoprannueckasi Xumusi 55 55 95
Oprannyeckass XuMus 70 70 + 88
18(pe3epn)
XuMHs U JKU3Hb 10 10
Pe3epsn 21 3 15
Bcero 210 105 105 | 210




NoNe Bcero N3 Hux
m\it HaumenoBanue paznena Conepxanue [IpumepHoit mporpaMmbl 4acoB I1.P/J1.O. KonTp.
paboThI
1 Crpoenue aroma ATOM — cJOxkHas vacTtuua. JlokazaTrenbCcTBa CIIOXKHOCTH 9 -

CTPOEHHUS  aroMa: KaToAHblE M  PEHTTEHOBCKUE  JIyuH,
botorddext, parnoakTUBHOCTh. OTKPBITHE IEKTPOHA, IPOTOHA
u HelTpoHa.Monenu crpoenusi aroma (Tomcona, Pesepdopna,
bopa). Makpomup u Mukpomup. KBaHTOBO-MexaHHUYECKHE
MIPEACTABIICHUS O CTPOCHUU aToMa.

CocrosiHue 3JIeKTPOHOB B arome. HyKIOHBI: NpPOTOHBI U
HeuTponbl. Hykinabl. KBaHTOBO-MEXaHUUECKUE MPEICTABICHUS
o npupone snekTpoHa. [loHstre 06 3MEKTPOHHOU OpOUTENU U
NIEKTPOHHOM  obOmake.  KBaHTOBBIE  umcia:  IVIaBHOE,
opOHUTENbHOE, MarHUTHOE U chuHOBoe. [IpaBuia 3amomHeHUs
SHEPreTUIECKUX ypOBHEH U opOuTaneit sanekrpoHamu. [TpuHimn
MHUHMMYMa 3Hepruu, 3anpetr [laynu, npaBuno XyHaa, mpaBuiio
KieukoBckoro. DneKTpoHHbIE KOHPUIypalluu aTOMOB U HMOHOB.
OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHS aTOMOB XpOMa, Me.H,
cepebpa u ap.

BaseHTHBIE BO3MOKHOCTH aTOMOB XMMH4Y€CKHX 3JIEMEHTOB.
BanenTtHble 5nekTpoHBl. BaneHTHbIE BO3MOXXHOCTH AaTOMOB
XUMHUYECKHX  JJIEMEHTOB,  OOYCIIOBIIEHHBIE  Pa3IUYHBIMU
(daxktopamu. CpaBHEHUE TOHATUN «BaJIEHTHOCTH» U «CTENeHb
OKUCJICHUS.

Ilepuonuyeckuii 3aKOH M NEPUOAHYECKAsT  CHUCTeMA
xumu4yeckux iemMeHroB J[.M.MengeneeBa u crpoeHue
aroma. [Ipennoceuikn oTkpeiTHa [lepumomnueckoro 3akoHa.
OtkpeiTue 3akoHa. IlepBas dopmynupoBka Ilepmoanueckoro
3akoHa. Crtpykrypa Ilepuoguyeckoli CHCTEMBI 3JIEMEHTOB.
CoBpeMeHHbIE NPEACTABIEHUS O XUMUYECKOM dJIeMeHTe. BTopas
dbopmymupoBka [lepuogmdeckoro 3akoHa. Ilepmogmueckas
CUCTEMA U CTpoeHHE aroma. DU3NYECKUN CMBICI NOPSIKOBOIO




HOMeEpa 3JIeMEeHTa, HOMEPOB Irpynibl U nepuosa. [lepuoauueckoe
U3MEHEHUE CBOMCTB 3JIEMEHTOB: panuyca aroma,
ANIEKTPOOTPHULIATEIIBHOCTH. [Ipuunns U3MEHEHUS
METAJNINYECKUX M HEMETaJUIMYECKUX CBOWCTB JJIEMEHTOB B
IpyIIax u Nepuoiax, B TOM YUcie B OOIBIIUX U CBEPXOOIbLINX.
OCOOEHHOCTH CTPOEHUSI aTOMOB AKTHHOMJIOB W JIAHTAHOMJIOB.
Tpetbss ¢opmynupoBka Ilepuomnueckoro 3akoHa. 3HaueHUE
Ilepuonnueckoro 3axkoHa u Ilepuoguueckoll CUCTEMBI IJIA
pa3BUTHS HAYKU U TOHUMaHUSI XUMUYECKOW KapTHHBI MUPA.

Crpoenue BemecTBa. J{ucnepcHbie
CHUCTEMBI

Xumuyeckas cBsi3b. EquHasi npupona XUMHYeCKOW CBSI3H.
[loHsATHE O XMMMUYECKOM CBSI3M KakK IPOLIECCE B3aUMOACHCTBUSA
aToOMOB C O00Opa30BaHHEM MOJICKYJ, HOHOB M PaJHUKAJIOB. Buabl
XUMHUYECKOH CBsi3u. AMOp(HBIE U KPUCTAIUIMUYECKHE BEIleCTBa.
HNonnas xumuuyeckass CBA3b. JIUNOIbHBIA MOMEHT CBSI3H.
CBoiicTBa BEIIECTB C MOHHOW KPUCTAIIIMYECKOU PEIIETKOM.
KoBasieHTHas cBsi3b. MeToj| BaJIeHTHBIX CBs3€M B 00pa3oBaHUU
KOBaJICHTHOU CBSI3H. DNEeKTpOOTPULATENIBHOCTD u
Pa3HOBHUIHOCTH KOBAJICHTHOM CBS3M MO JTOMY IPU3HAKY:
nossipHas ¥ HenossgpHas. Croco0 mepeKphIBaHUs JIEKTPOHHBIX
opOuTaneii M Ki1accupuUKalus KOBAJECHTHOW CBSI3U 10 ITOMY
MPU3HAKY: G- U T- CBSA3H. KpaTHOCTh KOBAJIGHTHBIX CBSI3€U U MX
KJIacCU(PUKAIIUS 110 STOMY IPU3HAKY: OJIMHAPHAS, IBOWHAS U T.II.
Mexanu3Mbl 00pa3oBaHUsl KOBaJEHTHOW CBSI3U: OOMEHHBIM U
JIOHOPHO-aKIENTOpHbIH. (OCHOBHBIE CBOMCTBAa KOBaJEHTHOM
CBSI3U: HACHIWAEMOCMb, HANPABIEHHOCHb, OUNONbHBIL MOMEHM.
[TonsipHOCTH CBSI3M M MOJIAPHOCTH MOJIEKYNbl. Kpucraminieckoe
CTpPOEHHUE BEUIeCTBA C JTUM THIIOM CBSI3H, HX (PHU3NUYECKUE
CBOMCTBA.

Mertannuyeckas CBi3b U €€ O0COOCHHOCTH. Du3nyeckue
CBOMCTBa METAJUIOB Kak (YHKIMS METAJIMYECKON CBS3U
METAJUIMYECKON KPUCTAJUIMYECKON PEILIETKH.

BonoponHas  cBsI3p W MexaHM3M €€ 00pa3oBaHMI.
MexMoneKymsipHasi 1 BHyTPUMOJIEKYJISIpHAsk BOAOPOAHBIE CBSI3H.
@u3nyYecKue CBOWCTBA BEHIECTBA C BOJOPOJHOW  CBS3BIO.
buonornyeckas posb  BOJOPOAHOM CBA3M B OpraHu3aluu




CTPYKTYp OHONOJIMMEPOB.

BannepsaanbcoBo B3aUMOJICHCTBHE. OpueHTalnoHHOE,
MHIYKIMOHHOE M JUCIEPCUOHHOE B3aUMOIECHCTBHE MEXIY
MOJIEKYIAMH. YCIIOBHOCTb pa3[eleHUsl BELIECTBA I10 THUIIAM
CBSI3H, €IMHAs IPUPOJIa XUMUYECKON CBA3H.

I'nOpupuszanus opouTaneii m reomerpusi MoJieky.a. Teopus
ruOpuau3alMd M OTTAJKMBAaHUS BaJCHTHBIX map. Tumsl
ruOpuaM3ali  JIEKTPOHHBIX ~ OpOMTaned U TreoMeTpus
HEOPraHUYECKUX U OPraHUYECKUX MOJIEKYIL.

Teopusi cTpoeHHst XMMHYEeCKHX coeluHeHHi. [Ipeanoceliku
CO3aHUsl TEOpPUHM  XUMHYECKOro crpoeHuss. OCHOBHbIE
MIOJIOKEHUSI TEOPUM XUMHUYECKOTO CTPOCHMSI OpPraHUYeCKHUX
COCIUHEHUI M COBPEMEHHOW Teopuu crpoeHus. Mzomepus B
OpraHWYEeCKOM M HEOPraHMYCKOM XUMHHU. B3anmHOe BiIuMsHUE
aTOMOB B MOJIEKylaX OPraHMYeCKUX M HEOPraHUYECKUX
BeulecTB. OCHOBHBIE HAlpaBICHUsI Pa3BUTUSL TEOPUU CTPOEHUS
OpPraHUYECKUX COEAMHEHHH (3aBHUCUMOCTh CBOWCTB BEILECTB HE
TOJIBKO OT XHMMHYECKOIO, HO M OT HX DJJIEKTPOHHOIO H
MIPOCTPAHCTBEHHOI'O CTpOoeHUs). IHIYyKIIMOHHBII U ME30MEPHBII
3 dexTsl. CTepeoperynsipHOCTb.

IHomumepsl opraHuyeckue W Heopranmuyeckue. llommmepsr.
OcCHOBHBIE OHATHSI XUMUHU BBICOKOMOJIEKYIIIPHBIX COEINHEHUN:
MOHOMEp, MOJIUMEP, MaKpPOMOJEKYJa, CTPYKTYpHOE 3BEHO,
CTENEHb TMOJIMMEpHU3alu, MoJeKyaspHas wmacca. CnrcoOsl
MOJIy4eHUsI  IOJIMMEPOB:  pEaKUUU  IOJIMMEPHU3ALUUd U
noJmKoHeHcauu. CTpoeHHe TNOIMMEPOB: T€OMETpUYECKast
dbopMa MaKpoOMOJIEKYd, KpPHUCTAJUIMYHOCT U aMOpP(HOCTH,

CTEPEOPETYISIPHOCTD. [Tomumepst OpraHMYECKHe "
HEOPraHW4YECKHE. Kayuaykn. [InacTmaccsl. BonokHna.
buononumepst: OenKu u HYKJIEUHOBBIE KHCJIIOTBI.

Heoprannueckue moammepsl aTOMHOTO CTPOEHUS (QJIJIOTPOITHBIC
MOIU(pUKALIUN YIIepOoa, KPUCTAJUIMYECKUNA KPEMHHM, CeleH U
TEJUTYp IETOYE€YHOTO CTPOCHHS, TUOKCHUJ KPEMHHS U JAp.) U
MOJIEKYISIPHOTO CTPOEHHUS (cepa IiacTudeckast u ap.).

JAucnepcuble cucreMbl. YucThle BEMIECTBA M CMECH.




Knaccudukanus xumudeckux BemecTB mo uyucrtore. CocraB
cmeceit. PactBopel. PactBopumocTs BemiecTB. Knaccudukarms
pacTBOPOB B 3aBHCHUMOCTH OT COCTOSIHHUS PacTBOPEHHOIO
BellleCTBA (MOJCKY/ISPHBIC, MOJCKYISIPHO-UOHHBIE, HOHHBIE).
Tunbl pacTBOpPOB IO COMAEP>KAHUIO PACTBOPEHHOTO BEIECTBA.
KoHuenTpauus pacTBopos.

[onsaTue «ucnepcHas cucreMay. Knaccudukaus qucnepcHbIX
CUCTEM B  3aBUCHUMOCTH OT  arperaTHoro  COCTOSHUSA
JTUCTIIEPCUOHHON Cpeapl U JTUCHEepCHOM ¢a3bl, a Takke M0
pasmepy uactuil. [pyOoauMcrnepcHbIE CHUCTEMBI: SMYIbCUU H
cycnieH3ud. TOHKOQUCHEPCHBIE KOJIOUAHBIE CHUCTEMBI: 30JIU U
renu. Dddext Tunnans. Koarymsauust B KOJUIOUIHBIX pacTBOpax.
CuHepesuc B ressix.

Pacuernbie 3agaun: 1. Pacyetsl no xumudeckum opmynam. 2.
Pacuerbl, cBsi3aHHBIE C TOHATHSIMH «MaccoBas [ONsA» U
«oObeMHasi J0Js» KOMIIOHEHTOB cMecu. 3. Beruucnenue
MOJIIPHOM KOHIIEHTPAIIH PACTBOPOB.

XuMHuYeckKune pPeakuumn

Knaccnpukanuss XUMHYECKHX peaKUUil B OPraHMYecKol U
Heopranu4yeckoit xumuu. IloHsTHE O XMMMUYECKOW peakLuw,
omMuue €€ OT sJepHOM peakuuu. AJUIOTPOIHBIE U
MOJIMMOP(QHBIE MTPEBPAILEHUS BELIECTB.

Knaccudukanus peaknuidi B HEOPraHUYECKOHW XUMHUU 10
YUCcAy M COCTaBy pearupyrollux BelecTB (pa3ioxkKeHus,
COEIMHEHMS, 3aMEeILIEHUsI U1 OOMEHa).

Knaccupukanuss XuMHUECKUX peakiuil B OpraHMYecKon
XUMHH (mpucoenuHeHus, 3aMelleHMS, OTILEIJICHUS,
U30MEPU3ALINH).

Knaccupukanuss peakuuii mno TtemioBoMy 3ddexty, 1o
($a3zoBOMy cOCTaBy, 10 y4yacTuio Karanusaropa. OOparumeie H
HeoOpaTuMble peakuuu. Tumel peareHTOB U TOHSATHE O
MEXaHNU3Max XUMHYECKHUX peakuui (MoHHOM "
CBOOOTHOPATUKATIEHOM).

OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKLIMM U PEaKLHH,
uayme 0e3 M3MEHEHHUsl CTEeNeHEeW OKUCICHHSI DJIEMEHTOB.
MexmonekynsipHble M1 BHyTpuMoseKynspHele OBP. Peakiun
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JycnpornopiuuonupoBanusi. Meronsl coctaBienuss OBP: meton
3JIEKTPOHHOI0 0ajaHca U METOJ| MOITypeaKIUil.

OCHOBHBIE MOHATHS XUMUYECKON TepmoauHamuku. [lepBoe
Hayaso TepMonuMHamMuKH. TemmoBoil >ddexkr xummuueckoi
peakuuu. 3akoH lecca u crmeacTBus w3 Hero. Temiora
(oHTampmusi)  00pa3oBaHUS  BEMIECTBA.  |EPMOXUMHUYECKHUE
pacyeTsl.

Ilonstne osHTpOnMU. BrTopoe Hayano TEPMOAMHAMHUKH.
CBoOonHas sHeprus [ mooca.

Cxopocth xumMuH4eckux peakuuid. I[Ipeamer xumumueckoit
KUHETUKUA. [loHSATHE  CKOPOCTM  XMMHMYECKOW  PEaKLMH.
Koncranrta ckopoctn XxumMuueckod peakuuu. DaxTopsl,
BIUSIONIME HAa CKOPOCTh XHMHYECKOH peakuuu (Ipupona
pearupymoomux  BEIIeCTB,  KOHLEHTpauus. Temmeparypa,
MTOBEPXHOCTh COMPUKOCHOBEHUS BEIIECTB).

[TonsTne o karanuzaropax © Karainuze. DEpMEHTHI.
@depMEeHTaTUBHBIM KaTaiau3 M €ro MexaHusMm. IIpoMoTopsl.
Karanutnueckue siapl. MaruOurtopsl. MexaHusm JedcTBUA
KaTaJIM3aTOPOB.

OOparumMocTh XMMHYECKHX peaknuid. XuMHYecKoe
paBHoBecue. OOpaTuMble XUMHUECKUE PEAKITUU. XUMHUECKOE
paBHOBecue. KoHcTanTa Xumuueckoro pasHoBecus. lIpuHumn
Jle-llatenbe. CMmenieHne XUMHYECKOTO PAaBHOBECHSI.

DJIEKTPOJMTHYECKAsE JHCCONMAIUsA. OJIEKTPOIUTHl U
HEAEeKTpoNuThl. OJI, MeXaHW3M JUCCOLMALMU BEIIECTB C
pa3nUMYHBIMU BUAaMH CBsi3U. CUJIbHBIC U CIa0bIe SIEKTPOJIUTHI.
Crenenp aucconuanMi MU €€ 3aBUCHUMOCTh OT PAa3IMYHBIX
(hakTopoB. Koncranra JCCOLIMALINN. IIpoussenenune
pactBopumoctu. MonHoe mnpousBenenue Boabl. I[lonstue pH.
BoxopoaHsli mokaszarens.

I'maposms. Tunponus kak oOMeHHBIH mporecc. OOpaTuMblit
U HeoOpaTUMBIN THAPONHU3 OPTaHMYECKHX W HEOPraHMYECKHX
Bemects.  I'maponus  comed.  'maponn3  opraHMyYecKux
COEMHEHUI KaK XUMHUYECKass OCHOBa OOMEHa BEIIEeCTB.
I'maponns AT® xak 0CHOBa SHEPreTHUECKOro 0OMeHa B KHUBBIX




OpraHHU3Max.

Pacuernble 3amauyu. 1. Pacdersl 1o TEpMOXMMHYECKUM
ypaBHEHUsAM. 2. BbluuciieHue TemioBoro 3pQexra peakuuu Io
TerioTe 00pa30BaHMs PEarupyrolidX BEIIECTB M IPOJYKTOB
peakmuu. 3. Onpenenenue PH pacTBopa 3alaHHONW MOJIPHOM
KOoHLIeHTpanuu. 4. Pacuer cpeaHell CKOpPOCTH peakuuu I10
KOHILICHTpAaLMsIM pPEarupyronmx BemecTs. 5. Buwuciaenus c
UCIONB30BAaHUEM TMOHATHUS «TEMIIEpPaTypHBIH  KOd(pPHUIHEHT
CKOpOCTH peakuum». 6. HaxokneHue KOHCTaHTBI PABHOBECHS
peaKkiuu 10 PAaBHOBECHBIM KOHLEHTPALMAM U OIPEICIICHHUE
UCXOJHBIX KOHIEHTPALUHI BEIIECTB.

BemecTBa 1 X cBOMCTBA

Knaccupurxanuss Heopranuveckux BellecTB. Bemectsa
MpocThle W cloXkHble. braropomusie ras3pl. CpaBHHUTETbHAS
XapaKTEPUCTUKA MPOCTHIX BEHIECTB: METAUIOB U HEMETAJUIOB,
OTHOCHUTENIBHOCTh 3TOM Kiaccudukanuu. CIOXKHBIE BEIIECTBa:
OWHapHbIE COEAWHEHHs (OKCHIbI, TAJOTEHHIBI, CyTb()UIBl H
T.I.), TUJIPOKCHUIBI, COJIH.

ITonsTHe (6} KOMIIJIEKCHOM COCAUHCHUMU. OCHOBBI
KOOPJAMHAIMOHHOMN TEOpUU CTpOEHUs KOMITJIEKCHBIX
COCAMHEHHI A.Bepnepa. JloHOpHO-aKIIenTOpHOE
B3aMMOJEHCTBHE  KOMIUIEKcoOoOpa3oBarenst W JIMTAHIOB.
KoopaunarmonHnoe YHCIIO KOMILJIEKCO0Opa3zoBaresl.
BuyTtpennsiss u BHemHss cdepa KoMmIiekcoB. Jluccorumarus
KOMIIJIEKCHBIX COGHHHCHHﬁ. HpI/IMCHeHI/Ie KOMITJICKCHBIX
COEIMHEHUI B XMMHUUYECKOM aHAJIN3€ U B MPOMBIIIIEHHOCTH, UX
POJIb B IPUPOJE.

Kuaacenpurxanus OPraHMYecKux BeIIECTB.
Knaccudukanuss opraHM4eckx  BEIMIECTB IO  CTPOCHHIO
yIIepoAHoW — menu — (aMKIMYECKHe W [HUKJIWYECKUe,
HACBIIIICHHEBIC u HCEHACBIIIICHHBIC, Kap6OHHKHHq€CKHe nu
reTepOLUKINYECKHE, apoMaTH4ecKue YIJIEBOJIOPO/IBI).
aneBonopomﬂ aJIKaHbl, AaJIKCHbI, aQJKWHbI, ITHUKJIOAJIKaHKbI,
aJKaJUEeHbl, apeHbl, TaJOTr€HONPOU3BOJHBIE YITIEBOJIOPOAOB).
OyHKIMOHANbHBIE TpyNnbl (TUIPOKCUIIbHAS, KapOOHMJIbHAS,
KapOOKCHIIbHASI, HUTPOTPYIINA, aMUHOTPYITA) U KIIaCCHU(pUKAIUS
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BEIIECTB 110 ATOMY MIPU3HAKY.

Meranasbl. Ilonoxenne wmeraimoB B Ilepuonnueckoit
cucreme [[.M1.MenneneeBa. 0COOEHHOCTH CTPOEHHUS aTOMOB M
KpuctauioB. O0mue Gpu3nueckre CBOHCTBA METAIIJIOB.

DNIEKTPOXUMHUYECCKHUI pan HaIPSKEHUN METaJJIOB.
CrangapTHbIi BOJIOPOJHBIN IEKTPOL. CrannapTtHble
ANIEKTpOAHbIe ToTeHUuanbl. OOlmme XWMHUYEeCKHe CBOWCTBA
METaJ/VIOB:  B3aMMOJAEWCTBHE €  HEMETalllaMu,  BOJOH,
OMHAPHBIMU COCTUHEHUSIMH, KHCJIOTaMH, COJISIMHU.
B3anmozneiicTBrEe HEKOTOPBIX METAJIOB C PACTBOPAMM LIETIOUYECH.
BzaumogeiicTBie aKTUBHBIX METAZIOB C OPraHUYEeCKUMU
coenuHeHUSIMU. OCOOEHHOCTH pEeaKIuil METAIOB C a30THOM U
KOHIICHTPUPOBAHHOW CEPHON KUCIOTaMHU.

Kopposus meraniaos. [lonarne koppo3uu. Xumuyeckas H
AIIEKTPOXUMHUYECKAsi KOPPO3UsI M CIIOCOOBI 3aIIUTHI METAIIIIOB OT
KOPPO3HH.

O0mme cnoco0bl MOJYYeHHUS] MeTAJLI0B. MeTtamibsl B
npupone.  OCHOBHBIE  CHOCOOBI  MOJY4YEHHS]  METaJIOB

(nupomerautyprus, TUIPOMETAJLTYprist u
IEKTPOMETAJLTYPIHsl).
OnexTponu3 KakK OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIN

mmpouecc. OJIEKTPOJIU3 PACIUIaBOB JJIEKTPOIMTOB. DIEKTPOIIU3
pacTBOpPOB  JJIEKTPOJIUTOB C HWHEPTHBIMM W  AKTHUBHBIMU
AIEKTPOAAMU. Hcnonb3oBanue IEKTPOIN3a B
MIPOMBIIUICHHOCTH. ['aJIbBAHNYECKHE DIIEMEHTBHI.

MeTtajisl riaBHbixX noarpynm. lllenounsie MeTanib,o0mas
XapakTEepUCTHKAa Ha OCHOBE IMonokeHus B Ilepuogmdeckoit
cucreMe xumuyeckux snemenTos J.M1.MeHneneeBa u cTtpoeHus
aromoB. llonyuyenue, ¢u3znueckne W XUMHUYECKHE CBOMCTBA,
IIPUMEHEHHUE IIEJIOYHBIX METAZIOB U HUX COCIMHEHUM.
bepunnuii, mMarauii, mMEIT0YHO3EMENTbHBIE METAJIBL,UX OOIIast
XapaKTEepUCTHKAa Ha OCHOBE IMONokeHUs B Ilepuoguyeckoi
cucremMe xuMuueckux sneMeHToB Jl.M.MenaeneeBa u crpoeHus
aromMoB. llomydenue, ¢usznyeckue M XMMHUYECKHE CBOWCTBA,
IIPUMEHEHHE IIEJOYHO3EMEIBHBIX METAJNIOB U UX COEIMHEHHM.




AnoMUHUH, CTpoeHHe aroMa, (U3MYeCKue M XUMHUYECKHE
CBOMCTBA, IOJyYEHUE, IPUMEHEHHE.

Merauiabl  MOOOYHBIX  MOArpynm.  XapaKTEpUCTHKA
METAJUIOB TOOOYHBIX TOATPYNI IO MX THOJOKEHHIO B
Ilepunonnueckoit CUCTEME XUMHYECKUX JJIEMEHTOB
J.N.MeHnneneeBan CTpPOEHHUIO aTOMOB.

Menp: ¢usndeckue U XUMUYECKHE CBOWCTBA, MOJYyYEHHE U
IIpUMEHeHHe. BaxkHelne coequHeHus Meu.

[{unk: ¢u3myeckue U XUMUYECKHE CBOWCTBA, MOJYyYEHHE U
npuMeHeHue. Baxheilline coequHeHUs LIMHKa (OKcHIa U
THAPOKCHIA).

Xpom: (u3nuecKkne ¥ XMMHYECKHE CBOWCTBA, MOIyYECHHE U
npuMeHeHue. Baueilmme coenuHeHus Xxpoma (okcuaa U
ruapokcuna (1), nuxpomaroB u  XpomMaroB MIETOYHBIX
MeTajuioB. OCOOEHHOCTH BOCCTAHOBJIEHUS JMXPOMATOB B
3aBUCUMOCTH OT Cpebl PaCTBOPOB.

Mapranen;: ¢pu3znueckue 1 XuMHU4ECKHUEe CBONCTBA, OJIyYEeHUE
U IIpUMEHEHHE. XapaKTepUCTUKA BAXKHEUIIUX COCIUHECHHMU:
OKCHJIOB, TUJPOKCHIIOB, cojieil. OCOOCHHOCTH BOCCTAaHOBIICHHS
[IEPMaHraHaTOB B 3aBUCUMOCTH OT CPENBI PACTBOPOB.

Hemeraausbl. Ilonoxenune HemeramnoB B Ilepuonmnueckoi
cucreme XUMHYECKUX DJIEMEHTOB JA..Menneneesa.
OCOOEHHOCTH CTPOEHUS aTOMOB U KPUCTAJIIIOB. AJTOTPOIHSL.

bnaroponHseie ra3sl.

OxucnuTenpHble u BOCCTaHOBMTEJIbHBIE CBOICTBa
HemeTasuioB. OO1as XapaKTepUCTUKA BOAOPOIHBIX COSTUHEHUI
HeMmeTaioB. OOMas XapakTepUCTUKA OKCHJIOB U THIPOKCHIOB
HEMETAJIOB.

I'amorensl. CTpoeHne aTOMOB rajJOre€HOB, UX CPaBHUTEIbHAS
xapakTepucTuka. CBONCTBa NMPOCTBHIX BEIIECTB, 0Opa30BaHHBIX
rajoreHamu. OkucnurenbHbIe CBOMCTBA raJjoreHoB.
I'anorenoBonoposnsl, ux CBOICTBA, CpPaBHUTEIbHAS
XapaKTEpPUCTHKA. XJOp M €ro COEAUHEHUs, HAXOXKICHUE B
IIPUPOJIE, NTOJIyYEHUE, CBOMCTBA, IPUMEHEHNE. XIJI0POBOAOPOA U
coJIstHas1 Kuciorta. Xnopuael. Kucnopoasele coequHeHns xjopa.




Xanbkorensl. HaxoxneHnue kuciopona U cepsl B IPUPOAE,
MOJIy4eHUE UX B MPOMBIIUIEHHOCTH U j1aboparopuu. CBoiicTBa
KHUCJIOpOZa M Cepbl: auloTponus MU (U3HYECKUEe CBOWCTBA
QUIOTPONHBIX ~ MOAU(HKALMN;  OKHUCIUTEIbHBIE  CBOMCTBa
KHUCJIOpOZa W Cepbl B peakUUsAX C IMPOCThIMU BEIIECTBAMHU.
BoccranoButenbHble cBolicTBa cepbl. OKHUCIEHUE KUCIOPOAOM
CIIOKHBIX  BemlecTB.  OKHUCIMTENbHbIE  CBOMCTBA  O30HA.
[Ipumenenue kuciopoga U  o30Ha. llpuMeHeHue cepsl.
CepoBoJOpOAI, HAaXOXAECHUE B NPHUPOJE, MOJIydYEHHE, CTPOCHHE
MOJIEKYJAbl ¥  CBOHCTBA: (PU3MYECKUE U  XUMHUYECKHUE.
CepoBopnopoanas kuciorta u cyabpuasl. Oxeun cepst (1V), ero
cBoiictBa. CepHucras kucinora u e€ conu. CepHas KuCIOTa:
IIPOMBIIIJIEHHOE TPOU3BOJACTBO, (U3NYECKHE U XHUMHUYECKHE
CBOMCTBa (OKUCIMUTENbHBIE U OOMEeHHbIE). [IpuMenenue cepHoit
KHUCHA0ThL. COMM CEPHOM KUCIIOTHI.

A3zor. Haxoxnenue B mnpupoae, mnonydeHue. CrpoeHue
MoJieKynbl. OKHCIUTENbHbIE U BOCCTAHOBMUTENIBHBIE CBONCTBA
azora. IlpumeHeHue a3zora. AMMUAK: IOJIY4YEHHE, CTPOEHHUE
MOJIEKYJIbI, CBOICTBa (OCHOBHBIE, peakuuu
KOMIUIEKCOOOpA30BaHUs, BOCCTAHOBMTEJbHBIC, pEaKIUuu C
OpraHWYECKUMH BEIIECTBAMH M yIIEKUCIbIM Ta3oM). Comnu
aMMOHMSI U UX npuMeHeHue. OKCHABI a30Ta, UX CTPOCHUE U
CBOMCTBA. A30THas KHCIIOTA: MTOJIy4eHHE, CTPOCHHUE MOJIEKYIIbI U
cBoiicTBa.  HuTparbl, MX  TepMHUYEeCKOe  pa3jOKEHHE.
PacnioznaBanue HUTPATOB U UX MPUMEHEHHUE.

®ocdop. Haxoxxnenue B nmpupose, NoirydeHue. AJIOTPOIUs
n ¢Qusnueckue cpoiictBa Moaupuxanmii. OKHUCIUTENbHbIE
CBOMCTBa (peakuuu C MeTaslaMM) M BOCCTaHOBHTEJbHBIC
cBoiictBa (docdopa (peakiuu ¢ TraJoreHaMH, KHCIOPOIOM,
KOHLIEHTPUPOBAaHHBIMU CEPHOM M a30THOM kuciotamu). OKcupg
dochopa (V). DochopHbIe KUCTOTHI 1 KX COJIH.

VYrepon. Haxoxnenme B mpupope. AsuioTponus H
¢usnueckue cpoicTBa Moaudpukanuid. XUMHUYECKHUE CBOMCTBa
yIepo/a: BOCCTAaHOBUTENIbHbIE (B3aMMOJICHCTBHE € raJIOTeHAMH,
KHCJIOPOJIOM, Cepoif, as3otom, Bomoii, okcumom wmeau (I1),




KOHIICHTPUPOBAaHHBIMU CEPHOW M a30THOM KHUCJIOTaMHu) U
OKHUCJIUTEJIbHBIE (B3aUMOJCICTBUE C METalJlaMH, BOAOPOAOM,
KpemHuem™m, Oopom).Jlonydyenue, cBoilicTBa U TIpUMEHEHUE
OKCHJIOB yIVIepo/ia. YTojbHasi KUCIOTa U €€ COJIH.

Kpemuuii. HaxoxxneHue KpemMHU B TIpUPOJE U €ro
MoJydeHue.  AJJIOTpONUsST W CBOMCTBA  aJUIOTPOIHBIX
Monupukanuid KpemHusi. BoccTaHoBuTenbHBIE (peakIUU C
raJloreHaMH,  KHCIOpOJOM,  pacTBOpamMHu  Liejoueil) U

OKHCIIUTEIIbHbIE CBOMCTBa KPEMHHUS (peaxuuu c
Metaiamu).lIpumenenue  KpeMHus. Oxcun  KpemHuS,
KpeMHHEBast KHCIIOTa U ee COJIH. Cunukarnas
IIPOMBIILIIEHHOCTb.

Kuciaorsl: opranmuyeckue u Heopranmdeckue. CocTas,
KIaccupukaluss W HOMEHKJIATypa  HEOPraHUYECKUX U
OpraHUYeCKHUX KHUCJIOT. [lonyuyenue BaKHEHIIINX
HEOPraHUYECKUX U OPraHWYECKHX KHCJIOT. XHUMHYECKUE
CBOHCTBA (peakIuu C MeTallaMH, OKCHJIAaMH METaJIJIOB, C
OCHOBaHUSIMH, C COJSIMHM, cO croupramu). OKHCIHUTENbHO-
BOCCTAaHOBHUTEIBHBIC CBOMCTBA KHUCIOT. OCOOCHHOCTH CBOICTB
CEpPHOM U a30THOU KMCIIOT, MypaBbUHOW U IIABEIEBON KUCIIOT.

OcHoBaHusi opraHuvyeckue U Heopranumdeckme. Cocrtas,

KJ'IaCCI/I(i)I/IKaI_II/ISI, HOMCHKJIATypa HCOPTraHNYCCKHUX u
OpraHn4YC€CKUX ocHoBaHM#i. (OCHOBHBIE CIIOCOOBI MOJIy4CHUA
THAPOKCHUIOB MCTAJIJIOB (menoqeﬁ, HEPAaCTBOPUMBIX

ocHoBaHui). [lomyueHue amMmuaka W aMHUHOB. XHUMHYECKHE
CBOMCTBa OCHOBaHUMU: IIeNouel (peakuuu ¢ KHUCIOTaMH,
KHCIIOTHBIMM OKCHJIaMH, pacTBOpamMH cojiel, C TpPOCTHIMU
BEUIECTBAMHM, C  TaJOT€HONPOU3BOJHBIMUA  YIVIEBOAOPOJAOB,
(dheHonoM, KMpamu); HEPACTBOPUMBIX OCHOBAaHUU (peakiuil ¢
KHUCJIOTaMH, PEaKLUi pa3aoKeHus).

AMmdorepHble  OpraHM4YecKHMe M HEOPraHMYecKue
coennHeHusi. CriocoObl Mody4yeHus: aM(OTEPHBIX COEAMHEHHM
(ambOTEepHBIX OCHOBAaHWUN W AMHHOKHCIIOT), MX XUMHYECKHE
CBOMCTBA.

I'eHeTHYecKasi CBA3b MeXAY KJIACCAMM OPraHWYecKHX M




HeOpraHu4veckux coeauHeHuil. IlonsaTus «reHerudeckas
CBA3b» U  «TeHeThdeckud psiig». OCHOBHBIE IPU3HAKU
TeHETUYECKOro psAna. l[eHernueckue paapl MeTawioB (Ha
MpUMepe KaJbIUs U JKejle3a) U HEMETAJIOB ( Ha IMpUMeEpe Cepbl
U KPEMHHUS) U MIEPEXOHOTO JIEeMEHTAa (Ha MpUMepe aTIOMHUHHUS).
I'eHeTnueckue psaabl U TEHETUYECKAs CBSI3b B OPraHUYECKOM
xuMuu. EAMHCTBO MHpa BEeHIECTB.

PacuerHble 3agaum. 1. Beraucienwe macchl WM o0ObeMa
MPOAYKTOB peaklMH MO H3BECTHOM Macce WU 00beMy
HCXOIHOTO BEIIECTBA, COJEPIKAIEro nmpumecu. 2. Breruncienue
Macchbl MCXOJHOTO BEIIECTBAa, €CJIM HU3BECTEH NPAKTUYECKUM
BBIXOJI U MaccoBas JOJsS €ro OT TEOPETUYECKH BO3MOXHOTO. 3.
Brluucnenust no XuMUYECKUM YPABHEHUSM PEAKLUN, €CIIU OJHO
U3 pearupyrollux BeUIECTB JaHO B u30bITKe. 4. OmnpeneneHue
MOJIEKYJSIpHOM  (OpMyNbl BelIecTBa IO MAacCCOBBIM JOJSIM
aneMeHToB. 5. OmnpezpereHue  MOJEKYISAPHOH  (HOpMYIBI
ra3oo0pa3HOro BeLIECTBA [0 UW3BECTHONM OTHOCUTEIBHOMN
IJIOTHOCTU W MAaCCOBBIM JOJIsIM 3yeMeHToB. 6. Haxoxnenue
MOJICKYISIpHOH ~ (popMynel  BemiecTBa 1o  Macce (00bemy)
MPOAYKTOB cropaHus. 7. KoOMOMHUpOBAaHHbIE 3a/1a4H.

XHUMHA 1 001ECTBO

XuMHUs H TNPOU3BOACTBO. XHMHUYECKass IPOMBIIUIEHHOCTb.
XUMUYECKass  TEXHOJOTHS. Colppe 1181 XUMHYECKOH
MPOMBIIUIEHHOCTU. Boma B XMMHYECKOM IPOMBIIUIEHHOCTH.
DHeprust s XUMHUYECKOTO TPOU3BO/ICTBA. HayuHble IPUHITUIIBI
XUMHUYECKOTO TMPOMU3BOACTBA. 3alllUTa OKPYXKAKOIIEH Cpenbl U
OXpaHa TpyJa MpH XUMHUYECKOM MNpou3BOACTBE. [Ipon3BoacTBO
aMMHMaka M METaHoJa B CPaBHEHUU. DHOTEXHOJIOTHA.
Hanorexnonorus.

XumMusi M ceJbCKoe X0351iicTBO. OCHOBHBIE HampaBIICHUS
XUMHU3AIMA  CEITBCKOTO  XO3SHCTBA.  YHOOpeHHss ©  HX
knaccudukanus. XuMudeckas Menropanus nous. [lecTunuas: u
WX Kiaaccuurarms. XuMu3aIus KUBOTHOBO/ICTBA.

Xumusi W npoljeMbl OXpaHbl OKpYXkKawuleid cpeabl.




OcHoBHbIE (PAKTOPBl XUMUYECKOTO 3arpsi3HEHUS OKpYKarolei
cpenbl. Oxpana armocdepsl, BOJHBIX PECypCOB, 3eMEIbHBIX
PECYPCOB OT XUMUYECKOTO 3arps3HEHHUS.

XMMHSI W TIOBCeJHeBHasl :KW3Hb 4YeJiOBeKa. Jlekapcraa.
Motomie © YHUCTALIME CPEACTBA. XUMHUYECKHUE CpEACTBa
TUTHEHBl U KOCMETHKU. MeXyHapoaHasi CUMBOJIMKA IO yXOAy
3a TEKCTWJIbHBIMH H3JenusMH. MapKupoBKa Ha yIaKOBKax
NUIIEBBIX TNPOAYKTOB M  MHGpOpPMAIUs, KOTOPYID  OHa
CUMBOJIU3UPYET.

Ipuioxenue Ne 2

KaHeHI[apHO-TeMaTI/I'-IeCKOC INIAHUPOBAHHUE

Ne Tema ypoka OcHOBHOE cojiepKaHue TeMbl, Dopmbl padoTbl Tumns! ypokos Io3naBarenbuble 1 | KoMMyHHKaTHBHBbIE Jomamnee Cpoku
ypoka TEPMHUHBI U IOHSTHS peryastuBabie YVY][ U JIMYHOCTHbIE 3aj1aHue
yYya
Tema 1: Cmpoenue amoma. (9)
Ne 1 BBombiit nacTpyKTax mo T/b. TexHnka 0e30MaCHOCTH Jlexus ¢ YPOK W3y4YEHUS U Brinenenue u OuenuBanue §1P 1 Henens
Cmpoenue amoma ATOM — CJIO)KHAsI YacTHIA. JIeMEHTaMU IIEPBUYHOIO (dbopmynHupoBKa JIOCTUTHYTOTO CEHTAAOps
JlokasarenscTBa Kelc-merona 3aKpeIUICHHSI MO3HABATEJILHOM pesynbrara §1T
CIIOKHOCTH CTPOEHU 3HAHUI e
aroma: KaTOJHbIE u
PEHTIEHOBCKUE JIy4y,
dhoTorddexr,
panuoaKTUBHOCTb.
OTKpbITHE 3JIEKTPOHA,
IIpOTOHA u
HelTpoHa.Monenu
CTPOEHHUS aroMa
(Tomcona,  Pesepdopna,
Bopa). Makpomup u
MHUKPOMHUP. KsanToBo-
MEXaHUYECKUE
IIpEACTaBICHUA 0
CTPOEHMU aToMa.
Ne 2 Cmpoenue amomnoz2o HyxksnoHnsl: mpoToHbI 1 Jlexius ¢ Ypok noBTropeHust OcymiecTBieHne O0OMeHn §1P 1 "enens
HeHTpoHbl. HyKnbl: JJIEMEHTAMHU MIOMCKa U nHbopMaIue CEHTAOPs




s0pa. Hzomoneoi. n300aphl ¥ H30TOIIBI Gecernsl C BBEJICHUEM BBIJIETICHHE §1T
AoepHuie peakyuu HOBOM HEOOXOMMMOH
MHpOPMALIH uH(opManuu
Ne3 | Cocmosmue snexmpona | KBIHTOBO-MexaHU1eCKHE Jlekuus ¢ VYpok uszydenust u BoiGop Buzna VMeHHe CI1yIarh 5 1 uenens
P HPEACTABICHUS O IPUPOJC p Y i ‘
6 amome. Keanmogwie p pup JNIEMEHTaMHI HEpBUYHOTO rpadudeckoit U CIIBIMIATE JPYT 3aImHcH B CeHTSIOps
anexTpoHa. [lonsartue 06 Becemn MOJICITH apyra
yucia N 3aKpeTuICHHs > pyT TETpasIx
SIIEKTPOHHOU OpOUTAIH U . a/leKBATHOM
3HAaHUM.
SEKTPOHHOM 06IaKe. o —— §2r
KBanToBBIe yncIa: IaBHOE, CMBICIIOBEIM
opbutenpHOE (MOOOYHOE), CIIHHALAM
MAarHUTHOE M CITHHOBOE.
Ne 4 CmpoeHnue 31eKmpoHHbIX IIpaBuna 3anonHeHUS Jlexuus ¢ Ypoxk n3ydyeHus u Beinenenue Ymenue §3 2 Henens
06010YeK amomos. SHEPreTHYECCKUX YPOBHEH 1 JJIEMEHTaMU IEpPBUYHOTO KOJIMYECTBEHHBIX IPEICTaBUTh §3T CEeHTAOPS
Onexmponnvie u opOuTaneit SIeKTPOHAMH. Oecenbt 3aKpEILICHHS XapaKTEePUCTUK KOHKpETHOE '
NEeKMPOHHO-2paduieckue TIpuHIMI MUHUMYMa SHAHILH 00bEKTa, 3aTaHHBIX cofepKaHue u
Gopmyner (konpueypayuu) sHepruw, 3anpet [laymu, CIIOBaMH COOOIIHTH €T0 B
paBWwIoO XyHJa, IPaBUIO YCTHOH U
KiteukoBckoro. DneKTpoHHbIE MUCbMEHHON
KOH(UTYpaIiy aTOMOB U ¢dopme
noHOB. OcoGeHHOCTH
9NIEKTPOHHOTO CTPOCHUS
aTOMOB XpOMa, MEJIH,
cepedpa u ap.

Ne5 | Banenmmoie BaJleHTHBIE SJIEKTPOHBI. Cemunap Hsyuenue, VMeHUe BBIBOIUTE Ymenune §5 2 Henens
B803MOJICHOCMU AMOMO8 BanenTHbIE BO3MOKHOCTH 00001IeHIE U CIIC/ICTBHS U3 TPEACTaBUTh HHTepHETYPOK CeHTSIOps
XUMUYECKUX DTIeMEHMOB aTOMOB XHMHYECKUX CHCTEMATH3AIMS HMEIOIINXCS B KOHKPETHOE §4T

3JIEMEHTOB, 00YCIIOBICHHBIC SHAHIH YCIIOBHH 33/1a41 cofepKaHue u
pa3IMYHBIMH (PaKTOPAMH. JAHHBIX COOOIINTE €ro B
CpaBHeHUE NOHATUI YCTHOH U
«BAJIEHTHOCTB)» U «CTETICHb MHCHbMEHHOU
OKHCIICHUSI» ¢hopme

Ne 6 | Omxpoimue [Ipennocbulku OTKPBITUS Jlexmus ¢ Uzyuenue, CrpyKTypupOBa- [Nonumanue §4 2 Hemens
T 1. Menoeneesvim IMeproanveckoro 3aKoHa. JNIEMEHTaMHU 00006IIeHHE T HHE 3HaHUI BO3MOXXHOCTH CeHTsI0ps
Hepuoduyeckozo OtkpoiTHe 3aKoHa. [lepBas Gecensl CHCTEMATH3AIMS Pa3IMYHBIX TOYEK
saKona bopmynpoBka SHAHTLH 3peHus, He

Tlepromuyeckoro 3akoHa. COBIMAJAIOIIHX C
Crpyxkrypa Ilepnoanaeckoit CcOOCTBEHHOM
CHCTEMBI SJIEMCHTOB
Ne7 | 11 epuoduyeckull 3aKom CoBpeMeHHbIE Jlekmust ¢ W3syuenue, Brimonaenune IMposiBenue §6P 3 Henmenst
U cmpoenue amoma TIPE/ICTABIICHHUS O JIIEMEHTaMHU 000061IeHNE U omepanuii co TOTOBHOCTH K MHTepHETYpOK CeHTSIOps
XAUMHYICCKOM DIICMEHTE. Gecenpr CHCTEMaTU3aIHS SHaKamu 1 obeyxnennio §5T
Bropas ¢popmynupoBka 3HAHUH CHMBOTTAMH PAsHBIX TOTCK
3pEHUS U

HepI/IO)II/I‘ICCKOFO 3aKOHa.
Hepno;mqecxaﬂ CHUCTEMA

BBIpabOTKE 0011




U CTpOEHHUE aToMa.
dusndeckuii CMBICTT
MOPSIIKOBOTO HOMEPa
SIIEMEeHTa, HOMEPOB
TPYTIITEL ¥ TIEPHO/IA.

Ilepuognueckoe

H3MCHECHHE CBOMCTB

2JIEMEHTOB: pajunyca
aToMma,
AJIEKTPOOTPHUILIATEILHOCTH

MTO3HMIIHH

Ne8 | 3asucumocme ceoticme [Tpu4nHBI H3MEHEHHS Cemunap U3y4enue, ‘YMeHUe BBIBOAUTH IIposiBnenue B rerpanun 3 Hezens
3Jl€M€Hm06vu METAIUTHYECKUX U 000011eHNE 1 CJICJICTBUE U3 TOTOBHOCTH K §6P CEHTAOps
coeouHeHul om ux HeMETALTHYECKIX CHCTEMATH3AIMS UMEIOLHXCS B 00CYKICHHIO
nOoNoJCERU 6 CBOMCTB 3JIEMEHTOB B 3HaHMUM YCIIOBHH 321241 PasHBIX TOHCK
Tepuoouueckoti rpymnnax u nepuojax, B FIAHHbIX SPOHIAE
cucmeme. 3uavenue TOM YHUCJIE€ U B OONBIINX U pripadotke obimeit
Ilepuoouueckozo B CBEpXGOIBILNX. TO3HIHH
saxona OCcOGEHHOCTH CTPOECHUS

ATOMOB aKTHHOUJIOB U
JIaHTaHOUJO0B. TpeTbs
(hopmymupoBKa
[Tepuomudaeckoro 3aKoHa.
3HayeHue
[lepuomudaeckoro 3akoHa U
Ilepuoauueckoil cucreMbl
JUTSL Pa3BUTHUS HAYKHA U
TIOHUMAaHUSI XUMHUECKOU
KapTUHBI MHpa

Ne9 | Kowmponvnas paboma KonTponbsHas Ypok KOHTpOJIS Cosnanue YMmenue §3 3 Henens
no meme «Cmpoenue pabora 3HAHUH CTPYKTYpBI MPEICTaBUTh CeHTA0ps
amomay B3aMMOCBA3€l KOHKPETHOE

CMBICJIOBBIX COAEPIKAaHUC U
€IMHUL] TEKCTA COOOILMUTE €r0 B
YCTHOM U
IINUCbMCHHOU
hopme
Tema ll: Cmpoenue eewecmea. /fucnepcnvie cucmemot (15)
Ne Xumuueckas cés3v [TonsTHE 0 XUMHUYECKOH Jlexius ¢ Uzyuenwe, Beinenenue Opranuszanus u §6 P 4 menens

10-11 Honnas ceszv CBSI3U KaK IpoIecce JNeMEeHTaMU 06001IeHHE U 00BEKTOB U TUIAaHUPOBaHUE §6T CEeHTAOPA

@ B3aMMOJIENCTBUS aTOMOB C Oecenpr CHCTEMaTH3aLHS NPONECCOB € TOKN yueOHoro
00pa3oBaHHEM MOJIEKYII, 3HAHUH 3PCHMA LETIOTo 1 COTPYAHIHCCTBA €
qacTeHu yqauteyaeM u

HOHOB U paIUKAJIOB. BI/I,Z[I:I

CBEPCTHUKAMU




XUMHYECKOM CBS3H.
AwmopodHBIe 1
KPHUCTaJNTHIEeCKHE
BemiecTBa. MoHHas
XAMUYECKAs CBSI3b.
JIMTIOIbHBIA MOMEHT
cBs13u. CBOMCTBA BEIIECTB

C MOHHOH
KPUCTAJIINYECKON
peleTKon
Ne 12 | Kosanenmuas cessn KosanenrHast CBA3b. Jlexuust ¢ VpOK usydenus u Bri6op 3HaK0OBO- Opranuzanus u §6P 4 wenens
(1) Mertoz BaleHTHBIX CBs3eid JJICMCHTaMH MIEPBUIHOTO CUMBOJIMYCCKHUX TJTAHUPOBaHUC Crp. 28, CeHTA0ps
B 00pa3oBaHUU Gecerpl 3aKpEIUICHAS CPEACTB Ui yaeOHOTO cxema§ 5
KOBAJICHTHOM CBS3HU. SHAHM MIOCTPOCHUS COTPYAHUYECTBA C §6T
DNEeKTPOOTPULATEIBLHOCTD Mozem YIUTENIeM U
" Pa3HOBMAHOCTH CBCPCTHHKAMA
KOBAQJICHTHOH  CBSI3U IO
3TOMY [IPU3HAKY:
MOJsIpHass U HEMNOoJIsApHas.
Croco6 MEPEKPBIBAHUA
JNIEKTPOHHBIX OpOuTanen
u KIaccupUKaIust

KOBaJICHTHOM CBSI3M IO
3TOMY NpPU3HAKY: G- U T-
CBSI3H. Kparnocts
KOBAJICHTHBEIX CBS3€il M MX
KIaccu(uKays mo 3ToMy

MIPU3HAKY: OIMHAPHAS,
JBOMHAs u T.IIL
MexaHu3MBI  00pa30BaHUS
KOBAJICHTHOM CBSI3U:

OOMEHHBII H JIOHOPHO-
aknentopHbliid. OCHOBHBIE
CBOMCTBa KOBaJIEHTHOM
CBSI3U:  HACHIWAEMOCHD,
HAanpasieHHoCmb,
OUNONbHBIL Momenm.
IlonsipHocTh  CBA3M U
MOJSIPHOCTH ~ MOJICKYJIBL.
Kpucraminyeckoe
CTPOEHUE  BelllecTBa C
STHM THIIOM CBSI3H, WX
(hr3nIecKre CBONCTBA.




Memannuueckas cés3v.

Merannnyeckas CBSI3b H

Ne Jlexuus ¢ VYpoxk n3ydyenus u CrpykTypupo- Opranuzanys 1 §6P 1 menens
13- | Bodopoonasn ceasb. € 0COOEHHOCTH. JJIEMEHTaMHU HEPBUYHOTO BaHME 3HAHUHI IUTaHUPOBaHKE Crp. 28 OKTAOpS
14 OcHogHvle munvl ®dusnueckue CBOMCTBa Gecenbl 3aKpeILICHHUS y4eOHOro S6T
(2) | mescmonexynsprozo METAJUIOB Kak (yHKIHs SHAHMH COTPYAHHYECTBA C
83aumooetcmeus METAJIINYECKOMN CBsI3U yauTeIeM u
MeTaUTAYECKOMN CBCPCTHHKAMH
KpUCTAJIIINYECKOMN
PELIETKHU.
Bonoponnas  cBsazp u
MEXaHU3M ee
00pa3oBaHMS.
MexmonexynsipHas u
BHYTPUMOJIEKYJISIpHAast
BOZIOPOJIHBIE CBSI3U.
®dusnueckue CBOMCTBA
BELIECTBA C BOAOPOAHOMU
CBsI3pl0.  buonormyeckas
pOJIb BOAOPOIHOM CBSI3U B
OpraHu3anuu CTPYKTYp
OMOTIONUMEPOB.
BannepsaasbcoBo
B3aUMOJEICTBUE.
OpueHTalnOHHOE,
WHIYKIMOHHOE U
JIUCIIEPCUOHHOE
B3alMOJAEHCTBUE MEXIY
MOJIEKYJIaMHU.
Ne 15 | IIpocmpancmesentoe Teopust THOpPUAN3ALIUY U Jlexuust ¢ Ypok u3ydeHus, Br100p 3HaKOBO- AntekBaTHOE §7P 1 Henmens
1) cCmpoeHue MoieKyi OTTAJIKUBAHUS BAJIEHTHBIX 3IEMEHTAMM 0000MIeHUS U CHUMBOJIMYECKUX HMCIIOJIb30BAHUE §7T OKTSIOpS
nap. Tunsl rubpuan3au Gecenbt cUCTeMaTHu3alu CPeACTB A PCUCBBIX CPEACTE
ANEKTPOHHBIXOpOUTANEH 1 3HAHUH TOCTPOCHIA A
TE€OMETPHSI OPraHUIECKHUX Moz ApryMerTatin
CBOEH MO3UIUHN
Y HEOPTraHUYECKUX
MOJIEKYI
Ne 16 | Teopus cmpoenus Hpennocrutkn cosnanus Jlexums ¢ Ypok Boccranosnenue ITposiBeHwe Crp. 32 2 Heyens
(1) XUMU4YECKux coet)uHeHmi TEOPUN XUMHNYICCKOTO 3JIEMEHTaMU KOMIIJIICKCHOT'O Hpe,I[MeTHOfI TOTOBHOCTH K § 9T OKT}I6p5{
crpoenust. OCHOBHbIE Gecepl npumenenus 3YH CHUTYAIIUH MyTeM 00CYKIICHHIO
MOJIOXKCHUS TCOPUU YHOPOILIEHHOTO Pa3HBIX TOYEK
XMMHUYECKOTO CTPOCHHUS nepeckasa TeKCTa ¢ 3peHus U
OPraHHYEeCKUX BBIJICJICHHEM BBIPaOOTKE 00IIeH
TOJIBKO TIO3UIHUHU

COEJIMHEHUH U




COBPEMEHHOU TEOPUH
crpoenus. M3omepus B
OpraHu4eCcKol 1
HEOPraHUUYCKON XUMUHU.
BsauMHoe B1HsAHUE
aTOMOB B MOJIEKYJIaX
OpPraHUYECKHX H
HEOPTaHHUUECKUX
BEIIECTB.

CYILLIECTBEHHOMN
uHpOpMaAUU

17
@

Ocnosnbie
HANpaeIeHus pa3gumust
meopuu cmpoeHus.

OcHoBHbIE
pa3BUTHS
CTPOCHHUS
COEMHEHU M
(3aBUCUMOCTH CBOMCTB
BEIIECTB HE TONBKO OT
XUMHYECKOTO, HO M OT HX
AIIEKTPOHHOTO u
MPOCTPAHCTBEHHOTO
CTPOCHH).
MHaykumoHHbII Hu
ME30MEpHBIH 3 GEKTHI.
CrepeoperyasipHOCTb.

HanpaBJICHUS
TeOpUu
OpraHU4YEeCKUX

Cemunap

Ypok
KOMIUIEKCHOTO
npumeHerns 3YH

Boccranosnenue
MIPEAMETHOM
CHUTYalLlUH ITyTeM
YTIPOIIEHHOTO
nepeckasa TeKCTa C
BBIZIETICHHEM
TOJIBKO
CYILIECTBEHHOMN
nHbopManum

[IposiBnenue
TOTOBHOCTH K
00CYKICHUIO
Pa3HBIX TOUEK

3peHUs U
BbIpaboTKe 001t
MO3UIIAN

B Terpagu
§9T

2 "enens
OKTAOpS

Ne 18
1)

Huanexmuueckue ocHogbl
obwHOCIU 08X 6€0yUUX
meoputl Xumuu

JlnanexTuiuecKkue 0CHOBBI
00IHOCTH
Ilepuoauueckoro 3akoHa
J.N.Menneneesa u
TEOPHUH CTPOCHHS
A.M.bytieposa B
CTaHOBIICHUH (paOOTHI
TIP/IIIECTBCHHUKOB,
HaKoIUIeHHEe (PaKToB,
yadcTHe B Che3/ax,
PYCCKHIA MEHTAJINTET),
MpeacKa3aHui (HOBBIE
sneMeHThl - Ga, Se, Ge
WHOBBIE BEIIeCTBa —
W30MEPHI) U Pa3BUTHH

(Tpu hOpMYIUPOBKH)

Cemunap

Ypok
KOMIIJIEKCHOTO
npumenenus 3YH

Onpenenenne
OCHOBHOH U
BTOPOCTENEHHOMN
nHdopmanuu

OCHOBBI
KPHTHYECKOTO
MBIIIJIEHUS

YyBCTBO rOpAOCTH
3a CBOIO CTPaHy

2 Hepmens
OKTSIOpS

NoNe
19-
20

THonumepwi
opaanuyeckue u
Heopzanuyeckue

ITomumepst. OCHOBHEIE
TIOHSTHS XUMHUH
BBICOKOMOJIEKYIISIPHBIX

Jlexuus ¢
3JIEMEHTaMU
Oecenpl

Ypok
KOMIUIEKCHOTO
npuMeHenus 3YH

CTpyKTypHpOBaHHe
3HAHHUH

Opranuzanys u
IUIAaHUPOBaHUE
y4eOHOTO

§10T

3 "Henensa
OKTS0ps




@

COEMHEHUI: MOHOMED,
MOJIMMEp, MAKPOMOJIEKYIa,
CTPYKTYPHOE 3BEHO,
CTEICHb ITOJINMEpPU3alNY,
MOJIEKYIISIpHas Macca.
Crrico0sl ToTydeHus
MOJIMMEPOB: PEAKIINU
MOJMMEPHU3aLUH U
MOJIMKOH/ICHCAIIHH.
CrpoeHue NoJIUMepoB:
reomerpuueckas Gpopma
MaKpOMOJIEKYI,
KPHUCTAJUIMYHOCTD U
aMOp(HOCTH,
CTEPEOPETYISPHOCTE.
[Tonumeps! opranndeckue
¥ HEOpTaHWYECKHE.
Kayuyxu. Ilnactmaccsl.
Bonokna. buononumepsr:
OeJIKU U HyKJICHHOBBIE
KHUCIIOTHI.
Heoprannueckue
MOJIMMEPBI AaTOMHOTO
CTpOEHUS (JIJIOTPOIIHBIE
MoAn(UKAIIY yIIeposa,
KPHUCTAJUINIECKUH
KPEMHHH, CeJIeH U TeJLTyp
LETIOYEYHOTO CTPOCHHUS,
JMOKCH KPEMHHUS U 1Ip.) U
MOJIEKYJISIPHOTO CTPOCHUS
(cepa mnactuyeckas u

Ip.).

COTPYAHUUECTBA C
yUHUTENIEM U
CBEPCTHUKAMHU

Ne 21
)

Yucmoie seuecmea u
cmecu. PLlCWlSOpbl

Yucrteie BEIIECTBa u
cvecn.  Kiaccudukanms
XAMUYECKHUX BEIIECTB IO
yuctore. CocTaB cmecei.
PactBopsL.
PactBopuMOCTh BeEIIECTB.
Knaccudukarnms
PacTBOPOB B 3aBUCUMOCTHU
oT COCTOSIHUS
PacTBOPEHHOI'O BeIlleCTBa
(MONeKyIsIpHBIE,

Tpenunr

Ypok 0600mIeHus
M CUCTEMATH3aIu1

Brimonaenne
oreparuii co
3HAKaMHU U
CHMBOJIAMHU

YMeHnue
MPEICTABUTh
KOHKPETHOE
coZiepKaHue U
COOOILMUTE €r0 B
YCTHOM U
MMHUCHbMEHHOM

hopme

§10P
§8T

3 "Henens
OKTS0pst




MOJIEKYJIIPHO-UOHHBIE,
HMOHHEIE). Tumbt
pacTBOpoB o
COZIEPKAHUIO

PacTBOPEHHOTO BEMIECTBA.
Konnenrpanus pactBopos.

Ne22 | Honsmue o Howustne «AMCIICpCHAA Jexuus VYpox nzydenus u Brinenenue u YMeHne §10P 4 Henenst
1) ducnepcnblx cucmemax, CUCTEMA._ IepPBUYHOTO (bopmyTHpoBKa MPE/ICTABHUTH OKTAODS
ux Kraccugukayus u Knaccudukarus 3aKpeILIeHHs NO3HABATENIbHON KOHKPETHOE 8T
3HaueHue JUCIEPCHBIX CHCTEM B SHAH e COZlepXKaHHE U
3aBUCUMOCTH oT c006H11/IT}: €ro B
arperaTHoro  COCTOSIHHS yeTHOM
JIUCIIEPCUOHHON Cpelbl U TIHCBMCHHOM
JUCTIepCHOW  ¢a3el, a (opue
TaKke 0 pa3Mepy YacTHIL.
I'pybonucniepcHsle
CHCTEMBL: 3MYIBCHH U
CYCIICH3HH.
TonKomucTIepCHBIE
KOJIIIOMTHBIC CHCTEMBI:
30l U remu.  Oddekr
Tungana. Koarymsauus B
KOJUTOMJHBIX ~ PacTBOpax.
CuHepesuc B TemsX.
Ne23 | Obobwenue u CemuHap Ypok 3akperieHust Bri6op, AntekBaTHOE 4 Henenst
1) cucmemamuszayus 3HAaHUN COITOCTABJIEHHUE U HCITOJIb30BaHUE OKTAOp
3HAHUL NO meme 000CHOBaHHe PEYEBBIX CPENCTB
croco00B pereHust TUIS
3a1a4n apryMeHTaluu
CBOCH MO3ULIUK
Ne24 | Konmponvnas paboma Konrponsnas VYpok 3akpemsienust | CIpykTypupoBaHue Vmenne 4 nenenst
(1) | M2 no meme paGora SHAHMT 3HAHHi IPE/ICTaBUTE OKTAGDSI
«Cmpoenue gewecmsa. KOHKPETHOE
Jlucnepcuvie cucmemoi CoziepKaHue 1
U pacmeopbiy. 0006Lu1/1T1Z €ro B
YCTHO#
[UCbMEHHO
dhopme
Tema lll: Xumuuecxue peaxuyuu (21)
Ne Knaccughuxayus [onarue o XHMqu?KOﬁ Jlexums ¢ Vpok n3ydeHns u CrpykrypupoBanue | Bripaxenne cBomx §11P 5 Hepenst
25- | xumuuecxux peaxyuii no | PCAKIMH, OTIHIHEC €C OT SJIEMEHTAMH [IEPBUYHOTO 3HAHUH MBICTIEH B §1T OKTAODS
26 s IepHOI peakuuu. Gecebl 3aKpeTIeHHs HOBBIX COOTBETCTBUH C




@

yuciy u cocmaey

peazupyiowux eewecms

U Opy2um npusHaKam

AnnorponHsie u
noauMOp(hHBIE
MPEBPAICHAS BEIIECTB.
Knaccnpukanms
peakuui B
HEOPraHWYECKOM  XUMUHU
0 4YHCIy ¥ COCTaBy
pearupyrommx — BelecTB
(paznoxeHus,
COCIMHEHUSI, 3aMELICHUS 1
oOMeHa).
Knaccudukarust
XUMHUUYECKUX peakluuii B
OpPTaHUYECKOH XUMUH
(npucoenvHeHus,
3aMEILCHNUS, OTIIETIICHUS,
N30MEPH3aLNN).
Knaccndpukanms
peaKkmuii 1o TEIIOBOMY
a¢ddekty, 1o dazoBomy
COCTaBy, II0  Y4YacTHIO
karanuzaropa. OOpaTumble
U HEoOpaTHMBbIE pPEaKIUH.
Tunst peareHToB u
MOHATHE O MeXaHH3Max
XUMHUYECKUX peakumii
(MoHHOM u
CBOOOIHOPAAUKATIEHOM).

3HAHUKU

3aJa4aMH |
YCIIOBUSIMH
KOMMYHHUKaLIUH

NoNe
27-
28
2

Knaccugpuxayus

peakuuﬁ NnO U3BMEHEHUIO

cmenenell OKUCIeHUs
anmomoe

OKHUCIIUTENBHO-
BOCCTAHOBHUTCJIbHBIC
peakuMd U peaKIuu,
uaymme 0e3 W3MEHEHUs
cTeneHen OKMCJIEHHUS
3JIEMEHTOB.
MexmonexynsipHbie u
BHYTPUMOJICKYJISIPHBIC
OBP. Peaknun
JIUCIIPONOPLUUOHUPOBAHMUS.
MeTtonapl COCTaBJICHHS
OBP: METOJ,
AIIEKTPOHHOTO OanaHca M

Jlekuus ¢
SJIEMEHTAMU
Oecenpl

Ypok

KOMIIJIEKCHOI'O

npumenenus 3YH

CTpyKTypUpOBaHHE
3HAHHH

BripakeHue cBoux
MEICTIEH B
COOTBETCTBHUU C
3a1a9aMH 1
YCIOBUSMH
KOMMYHHKaIIUH

§11P
§I1IT

5 Henmens

OKTSIOpS —

2 Henmens
HOSIOpS




MCTOO nonypeaxunﬁ.

No Tennosvie s¢ppexmor u OcHoBHBIE . NOHATHA Jlexmus ¢ VYpox Brinenenue u VMeHue ciyiarh §11P 2 Hemens
29- NpUYUHbL NPOMEKAHUS XUMHUYICCKOU SJIEMEHTaMU KOMIIICKCHOI'O (opMmynHIpoBKa U CIBIIATH IPYyT ST HOSIOPS
30 XUMUYECKUX pearyuil TepmoauHaMuku. IlepBoe Gecenpl npumeHerns 3YH HI03HABATENIBHOM Jpyra
2 HAYalo TEPMOIUHAMHKH. Hemu
TermnoBoit apdexr
XUMHUYECKON peakuuu.
3axoH l'ecca u ciencreus
u3 HETO. Temora
(oHTanbNUs) 0Opa3oBaHUS
BEIIIECTBA.
Tepmoxumuueckue
pacyeTsl.
[HonsTue SHTPOIUHU.
Bropoe Hayajo
TEPMOAUHAMUKH.
CobomHas SHEpPrus
T'u66ca.
Ne Cropocmb xumuyeckoti | CKOPOCTb  XHMHMYECKHX Jexums ¢ Vpok u3ydenws, OcywecTBieHne I[laHupoBaHue §12P 3 Henens
31- pearyuu peaKuuii. Ipenmer 3eMEHTaMu 0600IIeHHS 1 TnoucKa u 06uX croco6oB §13T HOAGPS
32 XUMHUYECKOH  KHHETHKH. Gecerpl CHCTEMATH3aIHH BBIIEIICHUS paboTer
) [ousiTre CKOPOCTH - HEoBXOTMMO
XUMHUYECKOM peaxiuu. uH(popMAIUH
Koncranra CKOpOCTH
XUMUYECKOI peakuuu.
@akTophl, BIMAIOIIHAE Ha
CKOPOCTb XUMHUYECKON
peakuuu (mpupona
pearupyomux — BELECTB,
KOHLIEHTpAaLMsl.
Temneparypa,
MOBEPXHOCTh
COTIPUKOCHOBEHUS
BEIIECTB).
Ne 33 Kamanuz u ITonsiTHE O KaTaaM3aTopax Jlexmus Ypoxk uzydeHus, Anamm3 o0beKTa ¢ Berynnenue B §12P 3 "Henens
(1) Kamanauzamopbwl " Karanuse. [ oMOreHHbIN 00001IeHNS 1 BBINICIICHHEM ZaJIor, y4acTHe B §13T HOSIOpsL
U TETEPOTCHHBIN KaTaiu3. CUCTEMATU3ALIUU CYIECTBEHHBIX 1 KOJUICKTHBHOM
DepMeHTL. SHAHMI HECYILECTBEHHBIX 00CYXICHUH
IPH3HAKOB npobiem

DepMeHTaTUBHBIN KaTaJlu3




H €r0 MEXaHU3M.
[IpoMoToOpBL.
Karanutnueckue sapl.
Wuruburopsr. Mexanusm
JICHCTBUS KaTaJIU3aTOPOB

Ne Xumuueckoe O0paruMble XUMHUECKUE Jlexuus VYpok usyueHus u Brinenenue u Berymuienue B §13P 4 Henens
34- pasHosecue peakIu, U3MEeHEeHHe MIEPBUYHOTO (dopmynHpoBKa JIMAJIOT, y4acTHe B §14T HOSOpsA
35 sHepruu ['u66ca B 3aKperIeHUs] HOBBIX MO03HABATEIbHON KOJIJIEKTUBHOM
2) 00paTHMoM mporecce. 3HAHMUIA enu 00CYKICHHN
XUMHYeCKOe PaBHOBECHE 1 pobem
€ro JIMHAMAYECKHI XapakTep.
KoHcTaHTa XHMHYECKOTO
paBHoBecus. [Tpuniun Jle-
larense. Cmemmenne
XUMHYECKOTO PAaBHOBECHSI
Ne 36 | Pewenue pacuemmnorx Pemienne pacueTHbIX 3a1a49 IpakTHKyM Ypox VMeHue BBIBOAUTH ITnanupoBanue Crp. 140, 147T | 4 uenens
(1) | 3a0au o Teme: «CKOpOCTh KOMIUIEKCHOTO CIIC/ICTBUSI U3 o6umx croco6oB HOSIOpSt
XUMHYECKOH peakmu. npumenenns 3YH HMEIOIIIXCS B paboTEI
XHUMHYECKOE PaBHOBECHE) YCIIOBUH 331291
JIaHHBIX
Neo Ipaxmuueckas paboma CKOpOCTh XUMUYECKOM IpakTHKyM Ypox Bsi6op, ITnanupoBanme 1 menens
37(2) No ] peakuun. XUMHYECKOe KOMIUIEKCHOT'O COIIOCTABJICHUE U o6umx croco6oB Jexaopst
paBHOBecHe npumenenus 3YH 000CHOBaHHE paboTEI
Ccroco0OB pelICHUs
3a/1auu
Ne Dnekmponumuueckas ONEeKTPOIINTEI " Jlekust ¢ Ypok u3ydeHus, CTpyKTypHpOBaHUE Bcerymienve B §15P 1 nenens
38(1) ouccoyuayus HE3JIEKTPOJIUTBL. oL, JNIeMEHTaMU 00006IIEeHNUs 1 3HAHHUI JIHAJIOT, yJ4acTHe B §15T JeKaopst
MEXaHU3M  JUCCOLUALUU Gecenpl CHCTEMATH3aLuK KOJUIEKTHBHOM
BELIECTB C Pa3JIMUHBIMHU SHAHMI o0cyK1eHnH
BUJaMH CBsi3U. CHIIbHBIE U npobiem
cia0ble AIIEKTPOJIUTBHI.
CreneHp AHMCCOLMAINM U
eé 3aBUCUMOCTD oT
Pa3IUIHBIX (axTopoB.
KoHcTanTta nucconmamym.
IIpousBenenue
pactBopumoctu. HoHHOE
MpOU3BE/ICHUE BOJIBI.
Ionstue pH.
Bonopoauslit nokaszaress.
NeNe Csoticmea pacmeopos HNonusre peaxknun H Cemunap Ypox CrpykrypupoBanue | BeipakeHHe CBOUX §16,17P 1 Henens
39- INEKMPONUMOE yCJIOBHS X ITPOTEKAHUA KOMIIJIEKCHOI'O 3HAHMH MBICTICH B §15T nexaops —




40 npuMeHenus 3YH COOTBETCTBHU C 2 Henenst
) 3aja4aMu U Jexaopst
YCIIOBHSIMH
KOMMYHHUKAIIUH
NeNe Tuoponus I'uponus kak OOMEHHBII Jlekuust Ypox nsyuenus 1 CrpyKTypHpOBaH#e Berymienue B § 18P 2 Hezens
41- nporiecc. OOparumbiii © HEPBUHOTO 3HaHUH JIAAJIOT, y9aCTHE B §16T nexabpst
42 HEOOpATUMBIA  THIPOJIU3 3AKPEILICHIS HOBBIX KOJIIEKTHBHOM )
2 OpPTaHUYECcKUX u SHaHuH o6GcysKIeHIn
HEOpPraHM4YECKUX BEILIECTB. npobnem
T'unponus coJlent.
T'uaponuz opraHUuEcKUX
COCIMHEHUN KaK
XUMHYECKas OCHOBa
oOMeHa BEIIECTB.
Tunponus ATD Kak
OCHOBa JHEPIrEeTUYECKOIO
oOMeHa B JKUBBIX
opraHusmax.

Ne 43 | Ilpaxmuueckas paboma Pemenne ITpakTuxym Ypok Br160p, ITnanupoBaHue 3 Henenst
@ No 2 SKCMEPUMEHTATbHBIX KOMIIJIEKCHOTO COIIOCTABJIEHHE U 00muX croco6oB Jexaopst
3a7a4 1o TeMe npumeHerns 3YH ob6ocHOBaHKE paboThI

«maponus» croco00B peIeHust
381291
Ne 44 Ob6obuenue u Cemunap Vpok 3akperuieHust Bsi6op, AJleKBaTHOE 3 menmens
1) cucmemMamusayus 3HaHUH COMOCTAaBIICHUE U HCIIOB30BaHIE neKabpst
sHanuil no meme 06ocHOBaHVE pEUEBBIX CPEJICTB
«Xumuyeckue peaxyuuy crioco6os pemerts AL
3a/aun apryMeHTaIuu
CBOEH MO3UIUH
Ne 45 | Koumponvnas paboma KonTponbHas YPOK 3aKpEIICHUs | CrpykrypnpoBanne Ymenune 3 Hemens
Q) No 3 no meme pabota 3HaHUH 3HAHUH NpEICTaBUTh JieKaops
«Xumuueckue peakyuuy KOHKPETHO®
cozlepKaHue u
COOOIINTH €ro B
YCTHOM U
MTUCHMEHHOM
dhopme
Tema 24: BemectBa u HX cBoiicTBa (44)
No 46 Knaccugpurkayus Bemecrsa mpocteie  u Jlexuus ¢ Ypok m3ydeHwus, CrpyKTypHpOBaHUE YmMmenue §17T 4 nwenens
1) Heopzanuyeckux eeuyecme | CJIOKHBIC. bnaroponusie 3JIEMEHTaMU 0000MIeHUS U 3HAHUH OpPraHu30BaTh U JIeKaops
rasbl. CpaBHuUTENbHAS Gecenpl CHCTEMATH3AINH IUTAHUPOBATh
XapaKTepUCTHKA MPOCTHIX SHAHMI yuebHoe

BCIHICCTB! METaJIJIOB u

COTPYZHHYECTBO C




HEMETAILIOB,
OTHOCHUTEIHLHOCTD ITOH
KIaccu(UKaIiH.
Ci0oXHBIE BEIECTBA:
OmHapHEIE COEIUHEHNS
(OKCHIBI, rajJJoreHuIbI,
Cynb(hUABI " T.IL),
THUJIPOKCHUJIBI, COJIH.

YUUTECIEM U
CBEPCTHUKAMHU

Ne 47
(11)

Obwas
Xapaxkmepucmura
Memaios u ux
coeouHeHull

TlonokeHue MeETaIOB B
Ilepuoguueckoii cucreme
J.N.Menneneena.
OCOOCHHOCTH  CTPOCHHUSA
aTOMOB H  KPHCTAJUIOB.
Oo6mme (uzmgeckue
CBOMCTBa METAJIJIOB.

Jlekuus ¢
JJIEMEHTaMU
Oecepl

VYpok usydenus,
00001IEeHN 1
cucreMarul3anuu
3HAHUK

CTpyKTypHUpOBaHUE
3HAHUH

YMmenue
OpraHu30Barh U
[UIAHHUPOBATh
y4eOHOe
COTPYITHUYECTBO C
YUIUTENEM U
CBEPCTHUKAMHU

Tmasa V
§18T

4 Henmens
JieKaopst

48-
49
(2

Xumuueckue ceoticmea
Memannos

DNEKTPOXUMUYECKUN PsT
HaNpsDKEHUH ~ METaJUIoB.
CrangapTHbIN
BOJIOPOJHBII
CraHpapTHble
AIIEKTPOTHBIC
MOTEHIIUAIBI.
XAMUYECKHUE
METAJIJIOB:
B3aHMMOJICHCTBHE ¢
HEMeTaJlJlaMH, BOJIOH,
OMHApHBIMH
COEIMHEHUSAMH,
KHCIIOTaMU,
BsaumojeiictBue
HEKOTOPHIX METaJlIOB C
pacTBopamMu IIeJI0YCH.
Bsaumopeiicteue
aKTUBHBIX METAJJIOB C
OpraHUYECKUMH
COEIMHEHUSIMHU.
OcobeHHOCTH ~ peaxIui
METANIOB C a30THOM W
KOHLIEHTPUPOBaHHON
CEpHOH KUCJIOTaMHU.

OJICKTPOA.

OOmme
CBOMCTBA

COJIAMU.

Jleknus ¢
3JIEMEHTaMU
Oecepl

VpOK KOMITJIEKCHOTO
npumenenus 3YH

CTpyKTypHpOBaHHE
3HAHUH

YmeHnue
OpraHu30Barh 1
[UIAHHUPOBATh
y4eOHOe
COTPYIHHYECTBO C
YIUTENEM U
CBEPCTHUKAMHU

§18T

4 negens

JieKaops —

3 Hemens
SIHBapsI




Ne 50 Kopposus memannos [MoHsiTHE 0 KOPPO3HH. Jlexuust VYpok usyuenus u Iouck u AnexBatHoe §20P 3 Henens
(1) XuMu4eckas u MIEPBUYHOTO BBIZICJICHHE HCHOJIb30BaHUE §18T STHBapst
JNMEKTPOXUMHYECKAS 3aKpEIUICHHS] HOBBIX HE00X0MMOi PEUEBBIX CPENICTB
KOPPO3HS U CIIOCOOBI 3aIUTHI 3HAHUH uHpOpMaAIUU UL
METaJUIOB OT KOPPO3UH apryMeHTaluK
CBOCH MO3HIUH
Ne51 | [lonyuenue memannos Merajuiel B IpUpoE. Jlexuus ¢ Kombunuposanneiii | CrpykTypupoBaHue VYMmeHune §18T 3 Henenst
(1) OCHOBHBIE CITOCOOBI JNIeMEHTaMU YPOK 3HAHUH OpraHu30Barh 1 STHBapst
IO/ YeHHS] MCTAILIOB Gecenpl IUIAHUPOBAaTh
(nupomeTannyprus, yaeroe
TUAPOMETAJUTYPIHUs U COTPYAHMHCCTEO ¢
y4UTeIeM 1
AIIEKTPOMETAJLTYPTHs) CREpCTHHKAMH
Ne 52 Dnexmponus. OnexTponus3 KaK Jlexuust Vpoxk u3yuenus u Brigenenue u AJteKBaTHOE §19P 4 wenens
1) Xumuueckue OKHMCIIUTCIIbHO- . MEPBUYHOTO (bOpMyJ'[I/IpOBKaV HCIIOJIb30BaHHE §18T SIHBaps
UCIMOYHULKU MOKA BOCCTAaHOBUTENbHBIN 3aKpEIUICHHS] HOBBIX [I03HABATEIILHOM PEUYEBBIX CPENCTB
npoiiecc. DrnekTponu3 3HaHNH uenu 11t
pacIuIaBoOB 3JIEKTPOIUTOB. apryMeHTalmn
DIEKTpOIU3  PacTBOPOB CBOCHU MO3NLMH
3JIEKTPOJINTOB c
VHEPTHBIMU W aKTHUBHBIMHU
JIEKTPOIaMH.
Hcnons3oBanue
JIEKTPOJIN3a B
MIPOMBIIUIEHHOCTH.
I'anpBaHnueckue
JJIEMEHTBL.
Ne 53 L]enounvie memannol leno4nsie Jlekimst ¢ Kombunuposanusiii | CTpyKTypHpOBaHHe Opranuzanys u §21P 4 Henenst
1) METaILIBL,00Ias JNEMEHTaMHI YpOK 3HAHUH IUIAHUPOBAHHE §18T SIHBApSI
XapaKTEPUCTHKA Ha Gecenpl y4eOHOTO
OCHOBC TIOJIOXKCHUS B COTpyAHHYIECTBA C
Ilepuoanueckoit cucreme YIUTENEM U
XUMUYECKUX  DJIEMEHTOB CBEpCTHUKAMH
J.M.Menneneena u
CTPOCHUS aTOMOB.
[onyyenne, duznyeckue
U XUMHYECKHE CBOIMCTBa,
[IPUMEHEHHUE  IIEJIOYHBIX
METAJIJIOB u HuxX

COETUHEHUH




Ne 54 Bepunnuti, maznuii u bepunnii, MarHui, Jlexmmst ¢ Vpok komiuiekcHoro | CrpykrypupoBanue | OpraHusaunus 1 §21P 4 menens
Q) W enouHo3eMenbHble MCJIOTHO3EMCIIBHBIC 3JIEMEHTaMU npumenenus 3YH 3HAHUHN IUTAHUPOBAHUE §18T STHBaps
MemaQUTbL METaJUIbL, X obmras Gecenst y4eGHOro
XapaKTepPUCTHKA Ha COTPYITHUYECTBA C
OCHOBE  IIOJIOXKEHUSA B YIHUTEICM U
[epuoauyeckoii chUcTEME CBCPCTHHKAMH
XAMHUYECKHX  DJICMCHTOB
J..Menneneena u
CTPOCHUS aTOMOB.
Ionyyenue, duznyeckue
W XHMHUYCCKHUE CBOWCTRA,
MIpUMEHEHHE
HIEII0YHO3EMEIBHBIX
METaJUIOB " 1704
COEIMHEHN N
Ne 55 Antomunuil u e2o AIIOMUHHH, CTpOCHUC Cemunap Vpoxk komiuiekcHoro | CTpyKTypHpOBaHHe Opranuzanus u §21P 5 Henenst
@ COCOUHCHUS. aromMa, (Qu3MYeCcKne U npumMenenus 3YH 3HAHWUH IUIAHUPOBAHHE §18T SIHBaps
XAMUYSCKHE CBOIICTBA, y4eGHOTrO
MOJyYEHUE U IPUMEHEHUE COTPYIHUYECTBA C
YIUTENEM U
CBEPCTHUKAMHU
Ne 56 Memannvl nobounwix XapaKkTepHCTHKa Jlexumst Vpox uzyueHus u Brinenenue Opranusarus u § 22-23 P 5 Henens
Q) nodepynn. Meow MCTaJIlIOB HOOOYHBIX TEPBUYHOIO 00BEKTOB 1 IUIAaHUPOBAHUE §18T sTHBaps
MOJTPYIII 1o X 3aKPEIUIEHNUS HOBBIX | TIPOLIECCOB C TOUKH y4eOHOro
MIOJIOKEHHIO B 3HAHUI 3pEHHs [EeII0T0 U COTPYIHUYECTBA C
Ilepuoanueckoil cucreme yacreii y4uTeIeM 1
XMMUYECKUX  3JIEMEHTOB CBEPCTHUKAMH
J.N.Menneneera.
Mens:  ¢usmyeckue U
XHUMHYCCKHE CBOMCTBA,
MoJTy4yeHne u
npuMeHeHue. Baxneiue
COCJIMHCHUS MEITU
Ne 57 Lunx DusnuecKue u Jlexmust VpoK u3ydeHust u Brinenenue Opranuzanus u §24P 5 Henmenst
1) XUMHUYCCKHE CBOICTBA, MIEPBUYHOTO 00LEKTOB U TUIAaHUPOBAHUE §18T STHBaps
MoJTydYeHUue M TPpUMEHEHUe 3aKpETUIEHHS HOBBIX | IMPOIECCOB C TOYKH y4e6HOTO
MHKA.  XapaKkTepHUCTHKA 3HAHMI 3peHHs [EJI0T0 U COTPYIHUYECTBA C
BOXKHEUIIIUX COCAMHEHUI qacTeit YIUTENeM U
(oxkcuma W rTEUApPOKCHIA CBEPCTHHKAMU
I[HKA)
NeNe Xpom Duznueckue u Jlexnust Ypok usydeHus 1 Brinenenve Opranuszanus u § 26 P 1 memens
58- XUMHYECKUE  CBOMCTBa, TIEPBHIHOTO OOBEKTOB U IUTaHAPOBAHYE §18T (beppans
59 MOJIy4eHUe i 3aKpEIUIEHHA HOBBIX | npopeccoB ¢ TOUKH y4eOHOro




@

npuMeHeHue. Baxneinmue

3HAHUKU

3pEHUA LEJI0ro U

COTPYAHUUECTBA C

COETMHEHHS XpoMa yacTei yduTENIeM U
(okcuaa ®  rEAPOKCHAA CBEPCTHHKAMH
(1nn,  mmxpomaroB  wu

XpOMaToB HIETOYHBIX

MmerauioB. OcobeHHOCTH

BOCCTaHOBJICHHS

JUXPOMAaTOB B

3aBUCHMOCTH OT  CpEJbl

PacTBOPOB.

Ne 60 Mapeaney Dusnyeckue . n Jlexuust VpoK u3ydeHus u Brizenenue Oprauuzanus u B Terpanu 1 Henenst

1) XUMHUYCCKUC CBOMCTBA, MIEPBUYHOTO 00BEKTOB U IJTaHUPOBaHKE dbespans
HOJIyYeHUE U 3aKpEIUICHHS HOBBIX | HPOLIECCOB C TOUKH yde6HOro
pHMEHEHHE. 3HAHHIT 3PCHMS LIEJIOTO0 X | COTPYAHUYECTBA C
XapaKkTepuCTUKa qacTen y4UTeIEM U
BaXHEHIIUX COEIUHEHUIL: CBEPCTHUKAMH
OKCHJIOB,  THJIPOKCHJIOB,
couei. OcobeHHoCTH
BOCCTaHOBIICHHS
IIepMaHraHaTOB B
3aBUCHUMOCTH OT  CpEJbl
PacTBOPOB.

NeNe Obwas TlonoxeHnue HeMeTaoB B Jlexuus ¢ Ypok xomiutekcHoro | CrpykrypupoBanne | OpraHusanys u §30P 2 Hezenst
61- xapaxmepucmuxa [Teproieckoii  cucreme JIIEMEHTaMHU npumMenenus 3YH 3HaHUI TUIAHUPOBAHUE §19T despans
62 HEMEMWILOE U UX XUMHUYECKHUX  DJIEMEHTOB Gecenbl y4eOHoro
(2) coeounenuii J .1 Menneneesa. COTPY/IHHHUECTBA C

OCOOCHHOCTH  CTPOCHHUSA YIHTCIICM H
aTOMOB M KPHUCTAJLIOB. CBEPCTHUKAMH
AnnoTtponusi.

bnaroponHsie rassl.

Ne 63 Obwue xumuyeckue OxucnuresnbHbie u Cemunap Vpok kommiekcHoro | Crpykrypuposanue | OpraHusauus u §30P 2 Henenst

Q) ceoticmea nememannog | BOCCTAHOBUTCILHBIC npumerenns 3YH 3HaAHWI TIJIAHUPOBaHUE §19T dbespans
CBOICTBa HEMETAJJIOB y4eOHOro
COTPYIHHYECTBA C
ydHTEeNeM 1
CBEPCTHUKAMU

Ne 64 Tanozenwl u ux Crpoenne aTOMOB Jlexums ¢ Vpoxk kommnekcHoro | Ctpykrypupopanne | OpraHmsanus u §30P 3 menens

1) COCOUHECHUS TaJIOTCHOB, nx 3JIEMEHTaMU npumerenus 3YH 3HAHHH TUIaHUPOBAHHE §19T despans
CpaBHUTEIbHAS Gecenbl y4e0HOro

XapakTepPHCTHKA.

COTPYAHUYECTBA C




CsolicTBa MPOCTHIX
BEIIEeCTB, 00pa30BaHHBIX
rajoreHaMH.

OxuciauTenpHBIE CBOWCTBA
TaJoreHOB.

T"anorenoBomopoasl, uX
CBOICTBa, CpaBHUTEIbHAS
XapakTepucTuka. XJop Hu

YUUTECIEM U
CBEPCTHUKAMU

ero COETUHEHUS,
HaXOXKJCHUE B TPHPOJE,
MOJy4€eHue, CBOMCTBa,
MIpUMEHEHHUE.
XJ1I0pOBOJOPOA U CONsTHAS
KHCJIOTA. XIopumsl.
Kucnoponnsie
COCIIITHEHUS XJIOpa.

Ne 65 | Xanvkozenvr — npocmele Haxoxnenne xucinopona u Jlexuust ¢ Vpoxk komiuiekcHoro | CTpyKTypHpOBaHHe Opranuzanus u §30P 3 Hemens

1) sewecmea CCPEI B npupone, JIIEMEHTaMHU npumenenus 3YH 3HaHUH IUTAHUPOBAHHE §19T teBpans
MIOJTyYeHUE )50, B Gecenbl y4eOHOro
IIPOMBIIUIEHHOCTH Hu COTpYAHUYICCTBA C
naboparopuu.  CBoiicTBa YUUTETIEM U
KHCIOPOJAa M CEphL CBCPCTHHKAMH
AIIIOTPOTIHA u
¢uzngeckue CBONCTBa
AJJIOTPOIHBIX
MOIU(UKAIINH;

OKHCIUTEIbHEIC CBOHCTBA
KHACJIOpOa W Cephl B
peaKkIusIxX C MPOCTHIMH
BEIIIECTBAMH.
BoccranoButenbHbIE
CBOIMCTBa CEepBL.
OkucnieHHe  KUCIOPOAOM
CIIOKHBIX BEIIIECTB.
OxuciuTeNnsHBIE CBONHCTBA
030Ha. IIpumenenue
KHCIOpoja W O30Ha.
IIpumeHeHue cepsol.

NoNe Coeounenus cepul Ceposojopon, Jlexuus ¢ Vpok komrutekcHoro | CTpyKTypHpOBaHUE Opranuzanms u §30P 3 Hepens
66- HaXOXIE€HUE B IPHUPOIE, JNIeMEHTaM1 npumenenns 3YH 3HAHUH IUIAaHUPOBAHUE §19T teBpans
67 MOJIy4Y€eHHue, CTpO€HHE Gecenp y4eOHOro -4
2 MOJIEKYJIBI U  CBOWCTBA: COTPY/IHHYECTBA C HeJens

YUHUTEJIeM U (eBpas




¢dusnueckue u
XHMHYECKHeE.

CepoBomopoaHas KHCIOTa
u cynms¢puasl. OKcup cepsl
(IV), ero  cBoiicTBa.
CepHucTtas Kuciora u eé

comu. CepHas KHCIOTa:
MPOMBIIIJIEHHOE
MPOU3BOJICTBO,
¢dusnueckue u
XUMUYECKUE CBOMCTBa
(oxucIUTENbHBIE u

oOmenHbIe). [IpuMeHeHHe
cepHoil kucnotsl. Comu
CEpPHOH KHCIJIOTHI.

CBEPCTHUKaAMU

NoeNe
68-
69
2

Azom u eco coedunenus

Haxoxnmenne B mpupone,

MIOJTyYCHHE. Crpoenue
MOJIEKYJIBI.
OxucnuTeNnsHbIE u
BOCCTaHOBHUTCIIbHBIC
CBOMCTBa asora.
IIpumenenue aszora.
AMMuak: MOJIy4eHHE,
CTpOCHHE MOJIEKYIIBI,
CBOIicTBa (ocHOBHEIE,
peakuu
KOMIIIIEKCO00pa30BaHMs,
BOCCTaHOBHTEILHBIE,
peakuu c
OpPTaHWYECKUMHU
BCHICCTBAMU n
yrieKucisM razom). Comun
AMMOHHA n Hux
MIPUMEHEHHUE. OxcHuasl
a3oTa, WX CTPOGHHE U
CBOICTBA. AzoTHas
KHCJOTa: MOJTy4eHHE,
CTpPOEHHE MOJIEKYJABl U
cBoiictBa. Hutpatsl, ux

TCPMHUUCCKOC Pa3JIOKCHUEC.
Pacno3naBanue HUTPATOB
1 UX TPUMCHCHUE.

Jleknus ¢
3JIeMEHTaMU
Oecepl

VpOoK KOMITJIEKCHOTO
npumeneHus 3YH

CTpyKTypHpOBaHHE
3HAHUI

Oprasu3zanus 1
IUIAaHUPOBAHHUE
y4eOHOTrO
COTPYAHUYECTBA C
YUYHUTEIEM U
CBEPCTHHUKAMH

§30P
§19T

4 nenens
hepans




Ne 70
)

Docghop u ezo
coeouHenus

. Haxoxxnenue B mpupone,
MOJIyYeHHUE. AJUIOTPOIUS
U (Qu3NUecCKre CBOMHCTBa
MoaupuKaIumii.
OxuciauTensHBIE CBOWCTBA
(peakuu ¢ MeTayiiaMu) U
BOCCTaHOBHTEIIHHbIC
CBOWCTBa docdopa
(peakuuu ¢ rajoreHaMu,
KHCIIOPOJIOM,
KOHIICHTPUPOBAHHBIMU
CcepHOI u a30THOM
KHCJIOTaMN). Oxcun
tdochopa V).
®docdopHEIE KHCIOTHI U
UX COJIIH.

Jleknus ¢
JJIEMEHTaAMU
Oecepl

YPpOK KOMIUIEKCHOTO
npumMeHenus 3YH

CTpyKTypUpOBaHUE
3HAHUI

Opranuzanus u
IUTaHUPOBaHKE
y4eOHOTO
COTPYAHUYECTBA C
yYUTEIEeM U
CBEpCTHUKaMHU

§30P
§19T

1 memens
MapTa

NeNe
71-
72
2

Yenepoo u eco
coeounenust

Haxoxnenne B mpupone.
Annorponus u
(uzngeckue CBO¥icTBa
Mo pUKaIUIL.
Xumuueckue
yriepona:
BOCCTAHOBHTENbHBIE
(B3aumopencTBHE c
TaJIOTCHAMHU, KUCIIOPOJIOM,
cepod, az0ToM, BOJOH,
OKCHJIOM Menu (1,
KOHIICHTPHPOBAHHBIMU
cepHOH u a30THOMU
KHCIIOTaMH) u
OKHCIIUTEIbHbIC
(B3ammopencTBIe c
METaJUIaMH,  BOJOPOIOM,
KpEeMHHEM,
6opom).ITomyuenue,
CBOMCTBA M IPUMEHEHUE
OKCHJIOB yriepona.
VYronpHas KUCIOTa U €€
COIH.

CBOHCTBa

Jleknus ¢
3JIeMEHTaMU
Oecenpl

VpOK KOMITJIEKCHOTO
npumereHus 3YH

CTpyKTypHpOBaHHE
3HAHUI

Oprasu3zanus 1
IUIAaHUPOBAHHUE
yaeOHOTO
COTPYAHUYECTBA C
YUYHUTENIEM
CBEPCTHUKaMHU

§30P
§19T

1 "Henmemns
Mapra




Ne 73 Kpemnuii u e2o Haxoxnenne kpemHuii B Jlexuust ¢ Vpoxk komruiekcHoro | Crpykrypuposanue | OpraHusanus u §30P 2 Hepenst
Q) COeOUHEHUS IpUPOJAEC U €r0 MOJTYyICHHUE. 3JIEMEHTaMH npumenenus 3YH 3HAHUH IUTAHUPOBAHUE §19T MapTa
AnmoTponusi W CBOWCTBa Gecenst y4eGHOro
AJUIOTPOIHBIX COTPYIHHYECTBA C
MoauQUKail  KpPEeMHUSL. yIHUTENICM 1
BoccranoButenbHbIe CBEPCTHHKAMH
(peakuum C TaJOTCHAMH,
KHCJIOPOJIOM, PAacTBOpaMH
nIenoyei) u
OKHCIIUTEIbHbIE CBOMNCTBA
KpeMHUs  (peakuud C
Metamtamu).IIpumenenue
kpeMHHUsA. OKCHUT] KpeMHUS,
KpEMHHUEBasl KHCIIOTa U €€
COJIN. CunukaTHas
MIPOMBILLUIEHHOCTb.
Ne 74 Ob6obuenue u O6o0menne n CemuHap VPOK KOMILIEKCHOTO Bsi6op, AnexBaTHOe 2 Hepenst
@ cucmemMamuzayus CHCTEMaTH3alMs 3HAHUI npumenenus 3YH COIOCTAaBJICHHE U HCIIONIb30BAHHUE Mapra
BHANUL HO XUMUL 000cHOBaHHE PEUYEBBIX CPENCTB
TeMEHINOG Ccroco0OB pElICHUs TUIS
3a1a4n apryMeHTaIu
CBOCH MO3ULIUH
Ne 75 | Komwmponvuas paboma Konrpone 3a  3HaHMAMH KonrposnsHast YpOK KOHTpOJIS 1 Cocrasnenvie VYMeHne 2 Hemens
1) No 4 « Xumus yJamuxcs pabota KOPPEKIUY 3HaHUI LIEJIOTO U3 YacTel, MIPEICTaBUTh Mapra
WLEMEHMOBY JI0CTpanBas u KOHKPETHOE
BOCIIOJIHSISI CoziepKaHue 1
HEIOCTAOIINEe COOOLIHT ero B
KOMITOHEHTBI YCTHOM U
MIMCHMEHHOMN
dhopme
Ne 76 Kucnomut Cocras, knaccudukanus u Cemunap Vpok komiuiekcHoro | CTpyKTypHpOBaHHe Opranuzanus 1 §31P 3 Hemens
1) opeanuueckue u HOMCHKJIATypa npumenenus 3YH 3HAHUH [UTAHUPOBAHHE §20T Mapra
Heopeanuyeckue HEOPraHMYEeCKUX u yae6HOrO
OpPTaHUYECKHUX KHCJIOT. COTPYIHHUYECTBA C
Tlonyuenne  BakHEMIIHUX YIUTENeM 1
HEOPraHHYEeCKUX u CBEPCTHUKAMH
OpPTaHUYECKHUX KHCJIOT.
Xumnueckue cBOiicTBa

(peakuuu ¢ MeTayuIaMy,
OKCHJIAMH  METaJUIOB, C
OCHOBaHMSIMH, C COJISIMH,
co CIHMPTaMH).




OKHCINTENLHO-

BOCCTAHOBHUTEJIbHBIE
CBOICTBa KHCJIOT.
Ocobennoctn CBOJCTB

CEpHOH M a30THOM KHCIIOT,
MYpaBbUHOH U I1aBEJIEBOI
KHCIIOT.

Ne 77
(1)

Ocnosanus
opeanuyeckue u
Heop2aHuyeckue

CocraB, Kiaccu()UKaIus,
HOMEHKJIaTypa
HEOPTraHMYCCKUX i
OpPraHUYECKHUX OCHOBaHUI.
OCHOBHEIE CITOCOOBI
MOJYYCHHUS THUIAPOKCUIOB
MeTaJJIoB (tmemoueit,
HEPaCTBOPHUMBIX
ocHoBanuit). [lomyueHue
aMMHaKa u aMHHOB.
XuMHudecKkue CBOICTBa
OCHOBAaHUI1: mieJouei
(peakuum C KHCIOTaMH,
KHCJIOTHBIMH  OKCHIAMH,
pactBopamu  cojieil, ¢
MPOCTHIMH BEIECTBAMH, C
raJlOreHONPOU3BOTHBIMHU
YIJICBOZOPOIOB, (heHOoIOM,
JKUpaMH); HEPACTBOPUMBIX
OCHOBaHMU (peakmmii ¢
KHCIIOTaMU, peaxiuii
Pa3IOKCHHSA).

CemuHap

YpOK KOMITJIEKCHOTO
npumenenus 3YH

CTpyKTypHpOBaHHE
3HAHUH

OprasHu3zanus u
IUIAaHUPOBaHHUE
yueOHOTO
COTPYIHUYECTBA C
YUYHUTEIEM U
CBEPCTHUKAMHU

§21-22T

3 "emens
Mapra

NeNe
78-
79
2

[enemuueckas cés13v

MedHcoy Knaccamu
Opeanuyeckux u
Heop2anuyeckux

coeouneHul

[omaTus «reHeTHYECKAS
CBSI3b» W «TCHETHYCCKHA
psm». OcHOBHBIE
NPU3HAKH TEHETHYECKOTO
psina. I'enetnueckue psabl
MeTauioB (Ha TpuMepe
KalbIlUsl © Kele3a) |
HeMeTauioB ( Ha pUMepe
Ceppl HW KpPEeMHHUs) U
MEepEeXOJHOTO0  3JIEMEHTa
(Ha TpuMepe aTFOMUHUA).
l'enernueckne psigel W
TeHETHYeCKasi CBA3b B

Jlexmus

Ypok uzyuenus u
MIEPBUIHOTO
3aKpeIUICHHS HOBBIX
3HaHUH

CTpyKTypHpOBaHHe
3HAHUI

Oprasu3zanus u
IUIAaHUPOBAHHUE
yaeOHOTO
COTPYAHUYECTBA C
YUHUTENIeM
CBEPCTHUKAMH

§33P
§23T

3 memens
MapTa — 1
Hemens
anpens




OpraHuYecKon XUMHU.
EnuHcTBO MHpa BELIECTB.

Ne 80 | Ipaxmuueckas paboma Honyyenne — rasoB  u [IpakTuKyM™m VPOK KOMIUIEKCHOTO Cosnanue I[nanupoBanme 1 Hepens
1) No 3 U3Y4ECHUE UX CBOMCTB npumenenus 3YH aIrOPUTMOB 00X croco6oB anpens
JEATENBHOCTH TIPU paboTEI
pelieHnn mpooiem
MTOUCKOBOTO
Xapakrepa
Ne 81 | Ilpaxmuueckas paboma Pemenne IpakTuKym VPOK KOMIUIEKCHOTO Cosnanme ITnanupoBanue 1 menmens
1) No 4 OKCIIEPUMEHTAIBHBIX npumenenus 3YH ITOPUTMOB 00X crocoboB anpens
337a4 10 OpraHu4YecKon JEATENBHOCTH TIPU paboTHI
XUMUHU pemreHnu mpoodiaeM
MTOMCKOBOTO
Xapakrepa
Ne 82 | Ilpaxmuueckas paboma Pemrerne IpakTHKyM VPOK KOMILIEKCHOTO Cosnanue ITnanupoBanue 2 Henens
@ No 5 OKCICPUMCHTAIbHBIX npumMenenus 3YH AIITOPUTMOB o6umx croco6oB anperst
3a7]a4 110 HEOpraHU4eCcKon JEATENBHOCTH TIPU padoThI
XUMUHU pelreHnu mpobiaeM
ITOUCKOBOTO
Xapakrepa
Ne 83 | Ilpaxmuueckas paboma Cpasuenne CBOMCTB IpakTHKyM VPOK KOMILIEKCHOTO Cosnanue ITnanupoBanue 2 Henens
@ No 6 HEOPTraHUYECKUX u npumMenenus 3YH AJITOPUTMOB o6umx croco6oB anperst
OpraHUYeCKUX JEATENBHOCTH TIPH paboTHI
COCTMHECHU pelieHun mpobieM
MOMCKOBOT'O
Xapakrepa
Ne 84 | Ilpaxmuueckas paboma I'eneTn4eckast CBA3b IpakTuKym VYPOK KOMIUIEKCHOTO Cosnanne ITnanupoBanue 2 Henens
Q) No 7 MEXIY KJjjaccaMu npumenenus 3YH AITOPUTMOB 00mImX crocoboB anpens
HEOpPraHMYECKHUX u JEATENBHOCTH TIPH paboTHI
OpraHUYeCcKUX peleHun mpooiem
COCHI/IHCHI/H‘/’I IIOMCKOBOT'O
Xapakrepa
Ne 85 Obobwenue u O6001enne u CemuHap VPOK KOMILIEKCHOTO Bri6op, AJleKBaTHOE 3 Henens
1) cucmemamusayus CHUCTEMaTHU3alus npumenenus 3YH COIIOCTABJIEHHE U HCIIOJIb30BaHUE arperst
SHAHUL 1O meme 06ocHOBaHVE pEUYEBBIX CPEJICTB
«Bewecmea u ux CIOCO0O0B pENIEHUS ISt
ceoticmeay 331291 apryMeHTatHH
CBOCH MO3UILINHU
Ne 86 | Komwmponvuas paboma Kontpons 3a  3HaHWAMH Kourpomnbnast VYpok KOHTpOIIS U Cocrasnenue VYmenne 3 Henens
1) Ne 5 no meme y4Jamuxcst pabota xoppekim 3YH LIEJIOTO U3 YacTeil, MpPEICTaBUTh arnpens
JIOCTpauBas U KOHKPETHOE

«Bewecmesa u ux
ceolicmear

BOCITOJIHAA
HEAOCTAIOIINE
KOMITOHCHTbBI

cofIepKaHue U
COOOIIHUTH €r0 B
YCTHOH U




MUCbMEHHOM

¢dhopme
Tema 5: Xumust u 06mecrtBo (9)

NeNe | Xumus u npouszsoocmeo Xummaeckas Jlexuust VpoK u3ydeHus u Beigenenue u OO0MeH 3HaHHAMI §24T 3 Henenst
87- POMBIIIJIEHHOCTb. TEPBUYHOTO (dhopmynHupoBKa MEX/1y YWIeHaMu ampens -4
88 Xumudeckas: TEXHOJIOTHSI. 3aKPEIUICHUS] HOBBIX po0OIeMBbl TPYIIbI IS HeZeIst
(2) Colppe I XUMHUYECKOU 3HaHUH HPHHATHUS anpers

IpOMBILLIEHHOCTH. Bozia B 3 HeKTHBHBIX
XUMHYECKOM COBMECTHBIX
MIPOMBIIUIEHHOCTH. petieHin
OHeprus TSt

XUMHUYECKOTO

mpousBoacTea.  Hayunble

NPUHLHUIIBI  XUMUYECKOTO

MIPOU3BOJICTBA. 3amuTa

OKpy)Xamllled cpeapl U

oxpaHa Tpyaa pu

XAMUYECKOM

IIPOU3BOJICTBE.

IIpou3BoaCTBO amMMuaka U

METaHOJa B CpPaBHEHMWU.

buorexnonorus.

HanorexHnomnorus.

NeNo Xumus u cenvcroe OCHOBHBIE HATPaBICHHUSI Jlexuus KomOuHIpOBaHHEIH Brinenenue u OOMeH 3HaHUSMHU §25T 4 Henens
89- X0351ICME0 XHMH3AIHH CETHCKOTO opmynmipoBka MEXKLy WICHAMH anpenst
90 X03sHCcTBa. YIOOpEHHS 1 npoGIeMb TPy AT
@ UX K1accudUKaIus. TIPHHATH

XuMu4eckas MeIHopauus dbdexrunrbix
COBMECTHBIX
rous. [lecTunuasr u ux permenyit
KI1acCH(UKAITHSL.
XuMuzanus
’KUBOTHOBOJICTBA

NoNe Xumust u npodnemvl OcHOBHBIC (HaKTOPBI Jlexuus KomMOuHMpOBaHHBIN Brinenenue u OOMeH 3HaHUSIMHA §26T 5 Henens
91- oxpamnwl oKpyascaiouyell XUMHYECKOTO 3arpsi3HEHUSI (dhopmymrpoBKa MEXK/Ty 4IeHAMHI arperst
92 cpeoni okpykaromeit cpesl. Oxpana IpoOIeMbl TpyIbL 1715
2 arMocdepsl. OxpaHa BOTHBIX MPUHATHA

pecypcoB. OxpaHa 3¢ dexTrBHBIX
3eMeJIbHBIX PECYpPCOB COBMECTHBIX
peleHui

NeNe | Xumus u nosceonesnas JlexapcTBa. Moromiue u Cemunap KoMOuHMpOBaHHEIIH Boinenenue u OOMeH 3HaHUSIMHU §27T 5 Henmens
93- JICU3Hb YelloseKd YUCTSIINE CPEICTBA. YPOK dopmymposka MCKAY YJIEHAMH anpesit —




94 XuMHYEeCKHe CpecTBa po0IeMbl TPyl 11 2 "Henens
(2) TUTHEHBI 1 KOCMETHKH. IIPHHATHA Mad
MeskyHapOoHas 3¢ eKTUBHBIX
CHMBOJTHKA TI0 YXOMy 3a COBMCCTHBIX
pelLieHui
TEKCTUJIbHBIMU
U3IeNnusIMUA. MapKupoBKa
Ha yMaKOBKaX MULIEBBIX
MPOJIYKTOB U
nHpopMaLus, KOTOPYIO
OHA CUMBOJIM3UPYET
Ne 95 | Kongepenyus «Pono Ponb XMMIUECKHX BELIECTB B Kondepennus YpOK KOMIUIEKCHOTO [Mpumenenue OOMeH 3HaHUAMI 3 Henens
(1) XUMUL 6 MO HCUZHUY JKU3HU COBPEMEHHOTO npumMenenus 3YH METOJIOB MEXy YiIeHaMHu mast
YeNoBeKa HH(OPMAIHOHHOTO TPYIIIBI AT
MIOHCKa TOPHHSATHS
3¢ PEeKTUBHBIX
COBMECTHBIX
peneHui
Ne 96 | Obobwenue céedenui O6o0eHue 1 Cemunap VPOK KOMILIEKCHOTO Bsi6op, AntekBaTHOE 3 Henens
(l) no Kypcy 05“4&7 xumuu CHUCTEMaTU3aLUI npumeneHus 3YH CONOCTABJIICHUE U HUCIIOJIb30BAHUE Mas
000cHOBaHHE PEUYEBBIX CPENCTB
Ccroco0OB pelICHUs TUIS
3a1a491 apryMeHTaluu
cBOEl mo3unuu
Ne 97 | Amocosas Konrponb 3a  3HaHusMH KonrponbHas VpoK KOHTPOJIS U Cocrasnenve VMenue 3 uenens
(1) | xommponvHas paboma yJamuxcs paGora xoppekin 3YH 1€JI0TO U3 YacTeid, NpEICTaBUTh mast
JIOCTpauBas 1 KOHKPETHOE
BOCIIOJTHSISI colepKaHue 1
HEJI0CTAIOIIHE COOOIIHTSH €ro B
KOMITOHEHTBI YCTHOM U
MUCbMEHHOHI
hopme
NeNe Pesepsroe spems §29 4 menens
98- Mast

102




