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Pabouasi nporpamMmma no Xummm.

Kumacce: 10-11 xmace

Yuureas: Pybxanos P.C.

KoanuectBo yacos: Beero wacos Ha usyuenne nporpammsl (136) KomnuecTso 4acos B
Henenro (2 waca 10 kmacc, 2 gaca 11 kmace)



IHosicHUTELHAA 3AIIHCKA

Pabouast nmporpamma no xumuu ainst 10-11 HenpoduIbHBIX KiaccoB 0011e00pa3oBaTeIbHbIX
OFOIIKETHBIX YUpeXKIeHHi paccunTana Ha 136 gacos (68 wacos B 10 knacce; 68 gacos B 11
KJjiacce).

Pabouast mporpamma mo yueOHOMy npenMeTy « XUMUsD COCTaBJIeHA Il OOYUEHUS YHaLIIXCS
10-11 xnaccoB MKOVY «COUI c.Ilpearoproe» Ha OCHOBE CIEAYIOINUX HOPMAaTUBHbBIX
TOKYMEHTOB:

+ 3axoH «006 obpazoBanuu B Poccuiickoit @enepaunny (ot 29 nexabpst 2012r. Ne 273-
@3), npunsit I'ocynapcreennoit lymotii 21 nexadbpsi 2012 rona, onodpen Coserom Denepanvu
26 nexabps 2012 roga (B AeHCTBYIOMIEH peaKIIUg).

* IIpuxa3 MunoGpazosanust P®@ Nel1312 ot 09.09.2003 «O0 yTBepkaeHun genepaibHOro
0a3MCHOTO IJIaHa M MTPUMEPHBIX YUEOHBIX TIAHOB JIs1 001e00pa3oBaTeNbHBIX YUPEKACHUN
Poccutickoit @enepannu, peaau3yoOIUX MPOrpaMMbl 00IIEro 00pa3oBaHUY,

* IIpuxa3 MunoGpazosanust P®@ Ne1089 ot 05.03.2004 «O0 yTBepkaeHun genepaibHOro
KOMIIOHEHTa TOCYIapCTBEHHBIX 00Pa30BaTEIbHBIX CTAHAAPTOB HAYAIBHOTO OOIIEr0, OCHOBHOTO
obmiero u cpenHero (OaHOro) 00IIero 00pa3oBaHUY,

« DenepabHbII roCyJapCTBEHHBINH 00pa30BaTEIbHBIN CTAHNAPT CPEeAHETrO (TIOJTHOTO)
o0rmero oOpa3oBaHMsl, YTBEPKACHHBIH MPUKa3oM MHUHHCTEPCTBAa 00Pa30BaHUs M HAYKU
Poccutickoit @enepanuu ot 17 mast 2012 roma Ne 413; (¢ u3MeHEHHUSIMH, BHECEHHBIMHU
npukazamu ot 29. 12.2014 r. Ne1645; o1 29.06.2017 r.Ne 613)

» Canllun 2.4.3648-20 ot 28.09.2020r Ne28. Canllun 1.2.3685-21 ot 28.019.20211 No2.

» Konnenuueii npenogasanus yaeOHOro npeamera « XuMus» B 001meo0pa3oBaTesibHbIX
opraHuzalysix P@, peanns3yromux OCHOBHbIE 001e00pa3oBaTeIbHbIE IPOrpaMMbl (yTBEPIKICHA
Pemennem Komnernn Mununcrepctsa [Ipocsemmenus P®, nmporokon 0o13.12.2019r NelIK-4BH).
7.0cHoBHast o0pa3oBarebHas mporpamma cpennero odmero odpasosanus MKOVY «COIIL
cIlpenropunoe». YTeepkaena mpukazom Ne 45 ot 31.08.2018r. nupexkropa MKOVY «COII
c.IIpearopuoe». IIpunsara Ha neacosere npotokos Ne 1 or 31.08.2018r.

1. DenepanbHbIi epedeHb Y4eOHUKOB, PEKOMEHAYEMBIX K NCIIOJIb30BAHUIO TIPU
peann3auy UMEIOIUX TOCYAapCTBEHHYIO aKKPEIUTALNIO 00pa30BaTeNIbHBIX MPOrpamMm
HauaJIbHOrO 00IIero, OCHOBHOTO 001ero, cpeaHero oduiero o0pa3oBaHus (yTBEPIKICH
npuka3oM MunucrepcTsa oOpasoBanus 1 Hayku P@ ot 31.03.2014r. Ne 253 ¢ usMeHEHHSIMH,
BHeCeHHbIMU npukazamu oT 08.06.2015 r.Ne576; ot 28. 12.2015 r. Ne1529; or 21.04.2016 .
Ne459; ot 08.06.2017 r. Ne 535);

2. Yceras MKOY «COMI ¢ Ilpenropuoey.

10. Yuebnsiii mian MKOY «COII ¢ IlpearopHoe».

11.  Tlomoxenue o pabouux mporpammax obpasosarenbHoro yupexaeans MKOY «COLI
c.IIpearopuoe».
12.  ABTopckas mporpaMmma oCHOBHOro odmiero oopasosanus o xumun O.C. I'abpuensia / -

4-e uzn., crepeorun. - M.: [Ipoda, 2007 - 78 c.

Pabouast mporpamma paspaborana Ha ocHOBe aBTopckoi nmporpammel O.C.I'abpuensaa ays 1011
KJ1accoB 00mmeodpa3oBaTeabHbIX yupexneHuii (6a3osblil yposenn)/ O.C. I'abpuensH - 4-e u3n.,
crepeotur. - M.: Jlpoda, 2007 - 78 c., u npeqHa3HAYECHA )T PeaTU3aliy B
obmmeoOpaszoBarenpbHOM yupeskaeHuu B 10-11 kinaccax Ha 6a30BOM YPOBHE.

Pabouas mporpamMmMa KOHKPETH3HPYET COAepIKaHHe MPUMEPHOH MPOrpaMmbl, JaeT YeTKOe
pacnpeneneHie y4eOHbIX 4aCOB IO pa3aesiaM Kypca ¢ ONpeaesieHHOH MOCIea0BaTeIbHOCTHIO
U3YYEHUs TEM U Pa3AesioB C yYETOM MEKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBsI3€il, TOTUKH
yueOHOro mpouecca, BO3pacTHbIX 0cobeHHOoCcTel yuamuxcsi. B paboueit mporpamme onpenesieH
nepeyueHb JEMOHCTPALUH, Ta0OPaTOPHBIX OMBITOB, MPAKTHUECKUX 3aHATHI U PACYETHBIX 33724,
UX pacrpenenieHue no pasaenam. Kypc aemurcs 4eTko Ha ABe 4aCTh: OPraHUYeCKYI XUMHIO (68
4acoB) U 001y XuMHIO (68 4acoB). TeopeTHYeCKyt0 OCHOBY OPraHMUECKOH XUMHUN COCTABIISIET
TEOpHsi CTPOSHHMS B €€ KJIACCUYeCKOM MOHUMAHUH - 3aBUCUMOCTb CBOMCTB BEILECTB OT
XHUMHYECKOr0 CTPOSHHS, T.€. OT PACIIOJIOKEHUSI aTOMOB B MOJIEKYJIaX OPraHUYECKUX



COEIUHEHUII COIJIACHO BAJEHTHOCTU. OJIEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOEHHE
OPraHUYeCKHX BEINECTB MPU TOM KOJHMYECTBE YAaCOB, KOTOPOE€ OTHYILIEHO HAa H3y4YeHHUe
OpraHU4eCcKON XHMHH, pPAacCMAaTpUBaTb HE MPEACTABIISIETCS BO3MOXHBIM. B opraHmdeckon
XUMHH CAEJIaH aKIEHT Ha MPAKTHYECKYI0 3HAYUMOCTh y4eOHoro Marepuana. [lostomy usyueHue
MPEACTaBUTENECH KaXKAOro KJjacCa OPraHUYEeCKUX COEAMHEHUN HA4YMHAETCS C IMPAKTUYECKON
MOCBUIKM — C WX TMOJy4YeHHs.. XWMHYECKHe CBOHCTBA BEIIECTB PacCMATPHBAKOTCS Cyry0bo
nparMaTH4ecKu — Ha MpeAMeT UX MPaKTUYECKOro NpUMeHeHHus. B OCHOBY KOHCTpyHpOBaHHS
Kypca TOJIO)KEHAa uAess O MPUPOAHBIX MCTOUYHHMKAX OPraHMYECKUX COEAMHEHHH U UX
B3aUMOIPEBPAIIEHUN, T.€. HAEH TEHEeTUYECKOM CBSI3M MEXIy KIacCaMU OpPraHUYeCKUX
COeIMHECHU.

TeopeTnueckyto OCHOBY Kypca OOLIeHl XUMHHM COCTAaBJISIIOT COBPEMEHHBIE IPENCTABJICHUS O
CTPOCHUH BEINECTB (MEPUOINYECKOM 3aKOHE M CTPOSHHMM aTOMA, THUIMAX XHMHYECKHUX CBSI3EH,
arperaTHOM COCTOSIHHM BEILIECTBA, MOJUMEPAX M JUCHEPCHBIX CHCTEMAax, KA4YECTBEHHOM U
KOJINYECTBEHHOM COCTaBE BEIIECTBAa) M XMMHUYECKOM Ipouecce (KiracCupuKaui XUMAIECKHX
peakuuii, XUMHYECKOW  KHMHETHUKE M  XUMHYECKOM  pPaBHOBECUM,  OKHUCIIMUTEJIbHO-
BOCCTAHOBUTEJIbHBIX MpPOILIECCax), alanTHPOBAHHbIE MO KypC, PacCUMTaHHBIH Ha 2 4aca B
Henemo. PakTUYeCKyI0 OCHOBY Kypca COCTAaBJISIIOT OOOOIIEHHBIC MPENCTABICHUS O KJaccax
OpPraHUYEeCKUX M HEOPraHWYeCKUX COEAMHEHUH M UX CBOMCTBax. Takoe MOCTpPOEHHE Kypca
oOmell XUMHM TIO3BOJIIET IIOJBECTH YHAIIUXCA K [MOHUMAHUIO MAaTepUAIbHOCTH U
MO3HABAEMOCTH MHpa BEIECTB, MPUYHH €ro MHOrooOpasusi, BceoOwIei cBsi3u siBieHuil. B cBoro
ouepenb, 3TO [AeT BO3MOXKHOCTb YHAIUMCS JIy4Ile YCBOHTb COOCTBEHHO XHMHYECKOE
COomepKaHWe W NOHATb POJb U MECTO XHMHMM B CHUCTEeME Hayk O mnpupoae. Jloruka u
CTPYKTYPHUPOBaHUE Kypca IMO3BOJIIIOT B MOJHOH Mepe HCIOJIb30BaTh B OOYYEHHU JIOTHYECKHE
Onepaly MbIIUICHNs. aHAJIW3 W CHHTE3, CPAaBHEHHE M AHAJIOTUIO, CUCTEMATU3ALUI U
00o01meHue.

Jannast mporpamma peanm3zoBaHa B ydeOHukax: ['abpuensa O.C. Xumusa. 10 ki basoswiid
yposerb. — M.: JIpoda, 2010; I'abpuensa O.C. Xumus. 11 xn. ba3ossrit ypoeHns. — M.: [Ipoda,
2010.

Paboyast mporpamMma BBINOHSET CIENYIOINE OCHOBHBIEC (QYHKLHH:

1. HopmartuHas ¢pyHKIMs onpenenser o0beM U MOPSIOK MPErnoiaBaHus yueOHOH TUCIUTUIIHBL.
2. MupopManMOHHO-METOANYECKas (PyHKLNS TO3BOJIIET BCEM YYACTHUKAM 00pa30BaTEIbHOTO
nporecca MOJYYHTb MPEACTABICHHE O IeNsX, COAepXKaHWM, OOIIel cTpareruu OOy4eHHs,
BOCITUTAHMS U PA3BUTHS YUALINXCS CPENCTBAMH JAHHOTO y4eOHOrO IpeaMeTa.

3. OpraHn3aloOHHO-TUIAHUPYIOast GYHKIHS Py CMATPUBAET BbIIEICHUE STANIOB OOy YeHHH,
CTPYKTYypHUPOBaHUE yUeOHOrO MaTepHaia, ONpeaeIeHue ero KOJINIECTBEHHBIX U KaUeCTBEHHBIX
XapaKkTePUCTUK HA KaXXAOM M3 OTaloB, B TOM 4YHCJIE IJIs COMAEP>KATEJBHOIO HAMOJHEHUs
MIPOMEKYTOUHOHN aTTECTALUU YUYALTUXCS.

Hens Kypca - BOOPY)KEHHE yYAIUXCS OCHOBAMHM XHMHMYECKHX 3HAHHWN, HEOOXOMUMBIX IS
NOBCEHEBHON JKW3HHW, TPOM3BOACTBEHHOW MAEATEIBHOCTH, MPOAOCIDKEHHs 00pa3oBaHus,
MPaBUJIBHOM OpPHUEHTALMH M TOBEIECHUHM B OKPY’KAKOLIEH CpeAe, BHECEHHE CyLIECTBEHHOI'O
BKJIJla B pa3BUTHE HAYYHOTO MUPOIIOHUMAHUS YHallUXCs.

B nanHOl mporpaMme BrIpak€Ha I'yMaHUCTUYECKas U XMMHUKO-3KOJIOTHYEeCKas HAPaBJIEHHOCTb
U OpHEHTAllUs Ha pa3BuBaroinee oOydeHue. B Heli oTpakeHa CHCTeMa Ba)KHEMIIUX XUMUYECKHX
3HaHWM, pacKpbiTa pOJb XUMHM B TO3HAHUM OKPYXKAIOILEro MHPA, B IOBBILIEHUH YPOBHS
MaTepHaJbHON JKU3HU OOIIECTBA, B PA3BUTHH €r0 KyJbTYPHI, B PEIIEHUH BAKHEHIINX MpodyiemM
COBPEMEHHOCTH.

3apaum kypca

CdopmupoBaTh MpeACTaBICHHE O MeCT€ XUMHH B COBPEMEHHOH Hay4HOH KapTHHE MHpA,
NOHUMAaHWE POJH XUMHUU B (OPMHUPOBAHMM KpPyro3opa M (yHKIHOHAIBHOW TI'PaMOTHOCTU
YEJIOBEKa ISl PELICHUS MPAKTUYECKHUX 3a7a4.

Obyuumes 61adenuto OCHOBOIOJATAIOIIUMY XUMUYECKHUMHU TTOHATUSMH, TEOPUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU;, YBEPEHHOE MOJIb30BAHNE XUMHUYECKONH TEPMUHOJIOTUEN U CUMBOJIMKOM.



Obyuums 61a0enu0 OCHOBHBIMH METOJAMH HAyYHOTO TO3HAHUS, HCIONB3yeMbIMH B XUMUU:
HaOJMIONIEHUE, ONMCaHWe, U3MEpEeHHUe, OHKCIEPUMEHT;, yMeHHe o0pabaTeiBaTh, OOBACHATH
Pe3yIbTAThl MPOBEACHHBIX ONBITOB U JIENIaTh BBIBOIBI, TOTOBHOCTh M CIIOCOOHOCTH MPUMEHATH
METOIbI TO3HAHUS MPU PELIEHUH NPAKTUYECKUX 3aaY.
CdopmupoBaTh yMeHHs [aBaThb KOJHYECTBEHHbIE OLGHKHM M TPOBOAUTH pPAaCYeThl 110
XUMHYECKIM (HOpMyJIaM U YPaBHEHUSIM.
Obyuums 61a0eHu0 TPABUJIAMH TEXHUKHA O€30MACHOCTH TP HCIMOJb30BAHUM XHUMHUYECKUX
BELIECTB.
CdhopmupoBaTh COOCTBEHHBIC TMMO3HMIMK IO OTHOIICHUIO K XUMHUYECKOH WH(pOpMALUH,
MOJIy4aeMON U3 pa3HbIX UCTOYHUKOB.
MecTto npeameTta B 6a3HMCHOM Y4eOHOM IJIaHe
Jnsa peanuzanuu paboyell mporpaMMel H3y4YeHHsT y4eOHOro mnpeamera «XWMHsS» Ha 3Tare
cpenHero  oOmero oOpa3oBaHUs y4YeOHBIM IUIAHOM

oteeneHo 136 gyacos. B Tom uncne 68 gacos B 10 kiacce u 68 gacos B 11 kiacce,
u3 pacuera —2 yueOHbIX daca B Henelo B 10 kiacce n —2 y4eOHbIX yaca B Heneo B 11 kimacce.
IIporpamma mo xumum 10-11 kjmaccoB 00meoOpa3oBaTENbHBIX  YUPEKIECHHH  SIBISETCS
JOTMYECKUM TPOJOJDKEHHEM pabouell mporpaMMbl, COCTaBJICHHON Ha OCHOBAHUU aBTOPCKOTO
kypca O.C TI'abpuensna, qist ocHOBHOM mKkoibl. [loaToMy OHa paspaboTaHa ¢ OMOpOM Ha Kypc
xumuu 8-9 kjaccoB. Pe3ynbTaToM 3TOro SIBUJIOCH TO, YTO HEKOTOpPbIE, MPEUMYLIECTBEHHO
TeopeTudeckrue TeMbl Kypca XHMHUHU OCHOBHON IIKOJbl pPAacCMaTpUBAIOTCS CHOBA, HO Yy)K€ Ha
Oosee BBICOKOM, PACIIMPEHHOM M yIIIyOJeHHOM ypoBHe. Jlemaercss 3TO OCO3HAHHO C LeJIbI0
(bopMHUpPOBaHUS LEIOCTHOW XMMUYECKOH KapTHHBI MUpa U JJIsi O0eCIIeYeHHsT IPEEMCTBEHHOCTH
MEKIy OCHOBHOMH M CTapIueii CTyneHsMH o0y4eHHsI B 00I1e00pa3oBaTeNIbHBIX YUPEKICHUSX.
®opMBbI OpraHu3alny 00pa3oBaTeIbLHOro npouecca U GopmMbl KOHTPOJIA
[IpumepHas mporpamMma npeaycMarpuBaeT GOPMUPOBAHHE Y yUAIIUXCs OOIIeyueOHbIX YMEHHH
U HaBBIKOB, YHHUBEPCAIBHBIX CHOCOOOB MEATENBHOCTH U KIIFOYEBBIX KoMmereHuuid. B stom
HANpaBJICHUU MPUOPUTETAMH Il Y4eOHOro mpenMeTa « XUMUs» B CTaplIel IKoyie Ha 0a30BOM
YPOBHE SIBJISIFOTCS: YMEHHME CaMOCTOSITEIbHO U MOTHBHUPOBAHHO OpTraHHU3OBbIBATH CBOKO
MO3HABATENbHYIO JESTEIbHOCTh (OT MOCTAHOBKH LIEIHM A0 TMOJYYEeHHS U OLEHKH pe3yJIbTaTa),
UCTIOJNb30BAHUE JJIEMEHTOB NPUYUHHO-CIIECTBEHHOTO W CTPYKTYpPHO-(YHKIHOHAJIBHOTO
aHaJM3a; OMPeNeIeHNEe CYyIIHOCTHBIX XapaKTePUCTUK U3y4aeMoro oObeKTa;, yMEHNE Pa3BEPHYTO
O0OOCHOBBIBaTh CY’KACHUS, aBaTh ONpPENEICHUs, MPHUBOANTH J1OKA3aTENIbCTBA, OLICHUBAHHE U
KOPPEKTHPOBKA CBOEr0 IMOBEACHUs B OKPY’KaIOLeH cpene, BbINOJHEHHE B MPAaKTHUYECKOMN
NEATEeIbHOCTH M B TIOBCEIHEBHOW JKHU3HH HKOJIOTUYECKUX TpPeOOBaHMIA; HCIIOIB30BAHHE
MyJBTUMEAHHHBIX PECYpPCOB M KOMIBIOTEPHBIX TEXHOJNOTHH il 00paboTKH, mepenayu,
cucreMatnzauud  MHGOpMALMK, co3maHus 0a3  JaHHBIX, MPE3CHTALUH  Pe3yJIbTaTOB
NO3HABATENILHOW M TMPAKTHYECKOH nesitenbHocTH. Paboueit mporpammoii kypca xumun 10-11
KJIACCOB MPEAYCMOTPEHO MPOBEACHNE 4 MPAKTHUECKUX paboT U 8 KOHTPONBHBIX padoT, B T.4. 2
npakTuyeckue U 4 KOHTpoJbHbIE paboTel B 10 kijacce M 2 mpakTU4eckne U 4 KOHTPOJbHBIE
padotrer B 11 kmjacce. [list TekyImero KOHTPOJsS YPOBHS YCBOGHMS Y4eOHOro mnpemMera
UCTIOJIb30BaTh Takue (OpPMBI, KaK CAMOCTOSITETIbHBIE PA0OTHL, B T.4. B (JOPME TECTa, CPE30BBIE
paboTel, ycTHble (HOpMBI — (PPOHTANBHBIH OMpoc, Oecempl, AUCKYCCHH C HCIOJb30BAHUEM
pecypca KCO.
PesyabTaThl 00yueHust
PesynbraTel m3yueHHss Kypca «XuUMHs» TpUBENeHbl B pasnene «TpeboBaHusS K YPOBHIO
MOJATOTOBKU BBIMYCKHUKOB», KOTOPBIH MOJHOCTBIO COOTBETCTBYET CTaHAApTy. 1peboBaHuUs
HanpaBJieHbl Ha pealn3alMio AESTeNbHOCTHOIO, MPaKTUKO-OPUEHTUPOBAHHOIO W JIMYHOCTHO
OPUEHTUPOBAHHOIO TOAXOAOB;, OCBOEHHE YUALIUMHCS HHTENJIEKTYallbHOM M MpPaKTHYECKOH
IeSTEIbHOCTH, OBJIA/IEHNE 3HAHMSIMA M YMEHHUSIMH, BOCTPEOOBaHHBIMU B TIOBCEAHEBHOM JKH3HH,
MO3BOJIAIOIIMMH  OPUEHTUPOBATbCS B OKpPYXKalOIleM MHUpEe, 3HAYMMbIMU [UJIsI COXpaHEHHs
OKpY’Karomen cpeasl 1 COOCTBEHHOTO 3/10POBBSI.



PyOpuka «3HaTb/mOHMMAaTE» BKJIOUaeT TpeOOBaHUS K y4eOHOMY MaTepuaity, KOTOPBIH
yCBaMBAIOTCS U BOCIPOU3BOISATCS YUAIIUMUCS.

Pybpuka «VYmerb» Brimouaer TpeOOBaHUS, OCHOBaHHbIE Ha 0Oo0Je€e CIOXKHBIX BHIAX
OEATEIbHOCTH, B TOM YHCJIE TBOPYECKOH: OOBSACHITH, M3y4aTb, PACIO3HABATh U ONHCHIBATD,
BBIABIISITh,  CPaBHUBAThb,  OMNpPEHENSATb, AHAJIM3HPOBATb M  OLEHUBATb, IPOBOAUTH
CaMOCTOSITEJIbHBIN TTOUCK HEOOXOAMMON HH)OPMAITUH U T.1.

B py6puke «Vcnonb3oBaTh mpuoOpeTeHHbIE 3HAHHS 1 YMEHHS B MPAKTHUECKON e TETbHOCTH U
MIOBCEHEBHOM KU3HI» NPEICTABICHbI TPeOOBAHMS, BBIXOASIIHNE 32 PAMKH y4eOHOTO mpoLecca u
HAIIEJICHHbIEC Ha peIleHNe Pa3HOOOPa3HbIX KU3HEHHBIX 3a/1a4.

YYEBHO-TEMATHYECKUIA IJIAH (10 kaacc)

Komnuectso | IIpaktuueckue | KonTponbHbie
Ne HazBanue Tembl
4acoB paboThI paboThI
1 | Beenenue 1
2 | Teopus cTpOEHUS] OPraHUYECKUX COCTMHEHUMN 4
3 | Yraesomopoabl M MX NPUPOAHBIE HCTOYHUKH 18 1
4 | Kucnopoacoaep:xaimue OpraHuYeCcKue 20 1
COENMHEHHS U MX MPUPOJHBIE HCTOYHUKHI
5 | AzoTconep:kaliye opraHudIecKre BeIecTBa 10 1
Mu6 | buojJornuecky akTHBHbIE BELIECTBA 4
7 | MckyCCTBEHHBIE U CHHTETUYECKHE OJIUMEPhI 5 1
8 | IlosTOpeHue 6 1
BCET'O 68 2 3

Coaep:kanue nzyuaemoro Kypca 10 kiaace

Opranunyeckas xumus (2 Jaca B HEIETIO, BCero 68 4acos)
BBenenue (1 1ac)
IIpenmer opranudeckoil xumuu. CpaBHEHUE OPraHUYECKUX COEAMHEHUN C HEOpraHMYeCKUMH.
IIpupoanble, UICKyCCTBEHHBIE U CUHTETUUECKHE OPraHUYECKHEe COSIUHEHHS.
Tema 1. Teopusi cTpoeHus1 OPraHUYeCKUX coeJHHeHHH (4 yaca)
BanentHocTh. XHMMHYECKOE CTPOEHUE KaK MOPSAOK COEJUHEHHUS] aTOMOB B MOJIEKYJI€ COTJIaCHO
uxX BajeHTHOCTH. (OCHOBHbIE IIOJIOKEHHS TEOPUM XHUMHUYECKOTO CTPOEHHUS OpraHHYecKUX
coennHeHuil. llonsTue O roMojgorMM W roMoJorax, HW3OMEpUHM U H30Mepax. XHUMHUYECKUE
(bopMyJIBl 1 MOZIETH MOJIEKYJI B OPTaHMYECKONW XMUMHUH.
Tema 2. Yraesoaopoars! U X npupoaHblie HCTOYHUKH (18 uacos) IlpuponHblii ra3. AjkaHseL
Ilpuponsslii ra3 kak tomnuso. IlpenMymiecTsa mpupogHOro rasa nepea APYTMMH BHIAMH
toryiBa. COCTaB MPUPOIHOTO Trasa.
AJIKAHBI. TOMOJIOTUYECKUH PsiZ, H30MEpUsl 1 HOMEHKJIaTypa ajlkaHOB. XHMMHUYECKHE CBOMCTBA
aNKaHOB (Ha MpUMepe METaHa U 3TaHa). TOPEHHE, 3aMEIIeHNE, PA3JIOKEHNE U EerHIpUPOBaHUE.
IIpuMeHeHHe aJKaHOB Ha OCHOBE CBOMCTB.
AJIKeHbl. DTHWIEH, €ro MNojy4deHue (IeruApUpOBAHMEM STaHa W JeruapaTauuedl >TaHOoNa).
XUMUYeCKHe CBOWMCTBA ATUJICHA. TOPEHUE, Ka4eCTBeHHbIe peakinu (obecupeunBaHue OpPOMHOMN
BOJAbl M pPAcTBOpa IEpMaHraHaTa Kaiusi), ruapartanms, nonuMepusauus. [lommdTunen, ero
CBOICTBa U mpuMeHeHue. [Ipumenenne sTuaeHa Ha OCHOBE CBOMCTB.
Aaxanuenbl U Kayuyku. [lorartue o0 ankamueHax Kak yrieBOJOPOAAX C ABYMsI ABOWHBIMHU
CBsI3MHU. XMMUYECKHe CBOMCcTBa OyTamuena-1,3 u u3onpena: odecrseunBaHie OPOMHOIN BOIIBI U
nonuMepusanys B kayuyku. Pesuna.
AJKHHBI. ALETWIEH, €ro TNOJy4YeHHe IMHPOJM30M MeTaHa M KapOMOHBIM CIOCOOOM.
XuUMUYecKre CBOHCTBA alleTUIeHa: ropeHue, odeclBeunBaHue OPOMHON BOBI, MPUCOSAMHEHUE
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xjoposonopona u ruaparauus. lIpumeneHue aneruneHa Ha OCHOBE CBOWCTB. Peakius
MoJMMepU3aLMK BUHUIXJIopuAa. [IoNUBUHUIXIOpU U €r0 IPUMEHEHUE.

Ben3zoa: Ilonyuenue OeH3oja M3 rekcaHa M aleTHIeHA. XUMHYECKHE CBOWCTBA OEH30JA!
ropeHue, rajloreHnpoBaHue, HuTpoanue. [IpuMeneHne OeH3071a Ha OCHOBE CBOWCTB.

Hedts: Cocras u nepepaborka Hedptu. Hedrenponykrel. beHsun u moHsitie 00 OKTaHOBOM
YHUCJE.

Tema 3. Kucnopoacoaeprkamme opraHudeckue coeJHHEHHs] U UX NMPHPOAHbIe HCTOYHUKH
(20) EquHCTBO XMMHUYECKOM OpraHM3allMM SKUBBIX OPraHW3MOB. XMMHUYECKUH COCTaB >KUBBIX
OpPraHU3MOB.

Cnuprsr: [lonydyenue staHona OpoKeHHEM TIIIOKO3bI U THIApaTalfel STuieHa. [ uapoxkcunbpHas
rpymmna kak ¢yHkuuoHanbHas. [IpencraBieHne O BOIOPOAHOH CBsi3W. XMMHYECKHE CBOWCTBA
STAHONA. TOPEHHE, B3aUMOJEHCTBHUE C HAaTpHeM, OOpa30BaHHE MPOCTBIX U CIOXKHBIX 3PUPOB,
OKucieHue B anpierun. lIpuMmeHeHue »3TaHONa Ha OCHOBE CBOMICTB. AJIKOTOJM3M, €ro
MOCNECTBUA U NPEAYPEXKACHHUE.

IlonsTne o0 TmpenenbHBIX MHOTOATOMHBIX cnMpTax. [ MuepuH Kak MpencTaBUTENb
MHOT0aTOMHBIX cnupToB. KadecTBeHHasi peakuMsi Ha MHOroaTOMHble cnupThl. IIpumeHeHue
IJIMLEPUHA

Kamennbiii yrosbs. ®enon: Kokcoxumuueckoe Mpou3BOACTBO U ero npoxaykuwms. [lonydenue
(eHoNMa KOKCOBaHMEM KaMEHHOro yrisl. B3anmMHOe BiHMsHHE aTOMOB B MOJeKyJie (heHoma:
B3aUMOJIEIICTBE C THAPOKCHIOM HATpPHUsl M a30THOH kucyiotoil. IlommkonneHcauus ¢eHona c
dopmanpaerunioM B (peHomopopmanbaeruauy cmony. llpumeHeHue ¢eHona Ha OCHOBE
cBoiicTB. Aubaeruanl. llonyueHne anpaeruzioB OKUCIEHHUEM COOTBETCTBYIOLIMX CIHPTOB.
XUMHUYECKHE CBOHCTBA  aIbJETHUAOB. OKHCJIEHHE B COOTBETCTBYKOINYIO KHUCJIOTY U
BOCCTAHOBJICHHE B COOTBETCTBYHOIIUH criupT. IIpuMmeHeHne (opmanbaeruaa U aueTaibaeruia
HA OCHOBE CBOWCTB.

Kap6onoBbie kuciaorbl: IlonyueHne kapOOHOBBIX KHCJIOT OKHCICHHEM — aJbAECTHIOB.
XUMUYeCKHe CBOMCTBA YKCYCHOH KHCIOTHI: O0IIHE CBOMCTBA C HEOPTAHMYECKUMU KUCJIOTaAMH U
peakiust srepudukanuu. [IpuMeHeHHe YKCYCHOH KHCIIOTBI Ha OCHOBE CBOKCTB. BrIcIiue
JKUPHbIE KUCJIOTBI Ha MpUMepe NMajJbMUTUHOBOIN U CTEAPUHOBOIL.

Cnoxubie >¢pupbl u xKupbl: IlonyueHne cinoxHbIX 3(HUpPOB peakuueidl 3TepudUKALNH.
Crnoxnble 3¢upbI B IPUPOJE, X 3HaUeHHE. [I[puMeHeHne CI0XKHbBIX 3(HPOB HA OCHOBE CBOWCTB.
Kuper kak crnokHble 3¢uUpbl. XUMHUYECKHUE CBOHCTBA KHUPOB. TUApPONH3 (OMBUICHHE) U
TUPUPOBAHUE KUAKUX KUPOB. [IprMeHeHne )kMpoB Ha OCHOBE CBOICTB.

Yraepoabl: YrieBonmbl, UX KiaccuuKauusa: MOHOcaxapunabl (TJIIOKO3a), OUcCaxapuabl
(caxaposa) u monucaxapuabl (KpaxmMaj v LeJUTI0I03a). 3HAYeHHE YIJICBOIOB B JKMBOW MPHUPONE U
B )KM3HU UY€JIOBEKA.

I'moko3a - BelecTBO C MBOWCTBEHHOW (YHKLMEH - aibIerHaoCTupT. XUMHUYECKHE CBOWCTBA
[JIFOKO3bI: OKHCJIEHHE B TIIIOKOHOBYKO KHCJIOTY, BOCCTaHOBJEHHME B copOut, OpoxeHne
(MonouHOKHCIIOE U cUpTOBOE). [IprMeHeH!e TIIFOKO3bI HA OCHOBE CBOMCTB.

Jucaxapunel u nonucaxapuabl. IloHsATHE O peakUMsIX MOJIMKOHAEHCALMM M THIpONu3a Ha
MIpUMEpPE B3aUMOIPEBPALIECHUI: TIIF0K03a - TOJIUCAXaAPUA.

Tema 4. AzoTcoaep:kaliue coeJHHEHHUs] U UX HaXo:KAeHHe B »UBOH npupoae (10) AMuHbBI:
ITonsitne 06 amuuax. IlonmyueHwe apoMaTHUECKOTO aMHHA - AHWIMHA - U3 HUTPOOEH3oIna.
AHUJMH Kak OpraHuYeckoe OCHOBaHHE. B3auMHOe BJIMsIHHE aTOMOB B MOJIEKyJl€ aHMJIMHA:
ocna0ieHne OCHOBHBIX CBOHCTB M B3aMMOJAEHCTBHE ¢ OpOMHOI Bonoi. IIpuMeHeHne aHuIHa Ha
OCHOBE CBOWCTB. AMMHOKHCJIOTHI. [lonyueHHe aMHHOKHCIOT M3 KapOOHOBBIX KHCJIOT U
TUAPONIN30M OeNKOB. XMMHYECKHE CBOHCTBA aMHUHOKHCIOT Kak aM(OTEPHBIX OPraHUYECKHX
COCAMHEHUI: B3aMMOACHCTBHE CO LIENOYaMM, KHUCIOTaMH H APYyT C APYyroMm (peakmus
noymkoHaeHcarun). [lenTunHas cBsi3b 1 noaunentuabl. IIpuMeHeHne aMUHOKUCIIOT HA OCHOBE
cBoiicTB. beaku: ITonyuenue OenkoB peakuuel MONMKOHASHCAIMA aMUHOKUCIIOT. [lepBuyHasi,
BTOPHYHAsI U TPETHYHAst CTPYKTypbl OenkoB. XHMMHYECKHE CBOHCTBa OENKOB. TOpEHHE,
IeHATypauusi, THAPOJIN3 U LIBeTHbIe peakinn. bruoxumnueckue ¢pyHkmn Oenkos. ['eHeTndeckas



CBA3b MEXKIy KjaccaMu opraHudeckux coeguHeHuil. HyknenHosele kucnotsl. CHHTE3
HYKJIEMHOBBIX KHCJIOT B KJE€TKe M3 HykieotunoB. OOWmMI MaH CTPOEHUS HYKJIEOTHA.
Cpasuenne crtpoenus u pysnknuii PHK u JIHK. Pojp HYKJIEHMHOBBIX KHUCJIOT B XpPaHEHHH W
nepenave HacieacTBeHHON nH(popmanmu. [TorAaTHE 0 OMOTEXHONIOTUN M TeHHOW WH)KEHEPHH.
Tema S. Buosornyecku aKkTUBHbIE OPraHuvYecKHe coeanHeHus (4)

®epmenTbl: DepMEHTHI KaK OMOJOrHYECKHE KaTa3aTopbl OeIKoBOH mpupoasl. OcoGeHHOCTH
¢byHxkunornpoBanus pepMeHTOB. Poib PepMEHTOB B KU3HENESATEIbHOCTH JKUBBIX OPTaHU3MOB U
HapoaHOM Xxo3silicTBe. Burammuubl: IloHAtne o BuTammHax. HapylieHws, cBsi3aHHBIE C
BUTAMUHAMH. aBUTAMHHO3bl, TUIIOBUTAMHHO3bI U TuUnepBuTamuHo3bl. Butamun C kak
NpEICTaBUTENb BOAOPACTBOPUMBIX BHUTAMHUHOB M BUTaMMH A  Kak IpeACTaBUTEINb
JKUPOpPACTBOPUMBIX BUTAaMUHOB. l'opmonbl: IloHATHE O TrOpMOHAX Kak TyMOpaJbHBIX
PeryiasaTopax O KU3HEAESATEIbHOCTH SKHUBBIX OpraHu3MoB. HMHCynMH M agpeHalIMH Kak
npeacraBuTesu ropMoHoB. [Ipodunaktuka caxapHoro quadera.

JlekapcrBa: JlekapcTBeHHass XMMHUsA: OT MAaTPOXHUMHUH A0 XHUMHOTEpanuu. ACHUpPUH.
AntnOnotukn u ausbaxrepuos. Hapkorudeckme BemectBa. Hapkomanws, Ooppba ¢ HeW u
PO UIAKTHKA.

Tema 6. UckyccTBeHHBIe U cHHTeTHYecKHe moauMepsl (S) MckyccTBeHHBIE MOJHMEpHI:
[TonyueHne HCKYCCTBEHHBIX TMOJMMEPOB, Kak TMPOAYKTOB XUMHYECKOH MOIU(UKALIIH
NPUPOIHOTO TMOJIUMEPHOTO ChIpbs. MCKycCTBEHHBIE BOJNIOKHA (AlleTaTHBIN ILIENK, BUCKO3a), HX
cBoiicTBa U mpuMeHeHne. CHHTeTH4YecKHe MoJauMepbl: [TonyueHne CHHTETUYECKHX TOJIUMEPOB
peakuusMU [OJUMEpU3aluu W NojukoHaeHcauuu. CTpykTypa MOJMMEPOB JIMHEHHas,
pa3BeTBJICHHAs! U NMPOCTPAaHCTBeHHAs. IIpencraBUTeN CUHTETUYECKUX IJIACTMACC. MOJIUSTHIIEH
HU3KOTO U BBICOKOT'O JJABJIEHUS, MOJMUIPONIIIEH U NOJUBUHIIXJIOpUA. CHUHTETHYECKHIE BOJOKHA:
JIaBCaH, HUTPOH U KalpPOH.

Tema 7. lloBTopenne (6) [ eHeTHUECKHE CBSI3U OPTraHUYECKUX BEIECTB. PereHne pacuéTHhIX U

SKCHNEPUMEHTANBHBIX 3a0a4 .
YUYEBHO-TEMATHYECKHHU IVTAH (11 KJIACC)

Komnuectso | IIpaktuueckue | KoHTponbHble
Ne Hassanne Temsl
9acoB padoThI padoThI

Crtpoenue aToma "
1 | mepuonmnueckuin  3axon JIH. 6

Menneneesa
2 | CtpoeHue BelecTa 26 1 1
3 | XuMH4YeckHe peakiuu 16 1
4 | BemectBa 1 UX CBOWCTBA 18 1 1
5 | Xumus u KU3Hb 2
6 | BCEI'O 68 2 3

11 Kiace. Oomas xumus (2 yaca B HEIEN0, BCEro 68 4acoB, U3 HUX 2 Yaca — pe3epBHOE
BpeMs1)

Tema 1. Ctpoenue aToma u nepuoandeckuii 3axon /I, U. Menneneesa (6 4)
OcHOBHbIE CBEIEHMsI O CTPOEHUHU aToMa. Snpo: mpoToHs! U HENTpoHbl. M30TONBL. DNEKTPOHBI.
OnekTpoHHass 000NOYKa. DHepreTwueckuii ypoBeHb. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX
000JIOYEeK aTOMOB 3JIEMEHTOB 4-r0 M 5-ro mepuomoB mnepuoandeckon cuctembl I .
MenneneeBa (mepexonHbIXx sieMeHTOB). Ilomartne o0 opburamsax. s- u  p-opOuTanu.
DneKTPOHHbIE KOH(PHUTYpALIH AaTOMOB XUMHUYECKHX 3JIEMEHTOB.
ITepuonuueckuii 3akon [I. 1. MenneneeBa B cBere yueHus o ctpoeHuu atoma. Otkpeitue /1. H.
MeHnneneeBbIM NEPUOAUYECKOTO 3aKOHA.
[Mepuomuueckast cucrema xumudecknx osyemeHToB [ U. Menneneesa — rpadudeckoe
OTOOpaKeHHE MEPUOIUIECKOro 3aKoHa. PU3NYECKUIl CMBICT MOPSIKOBOIO HOMEpPa 3JIEMEHTa,



HOMEpa Mepuoja U HoMmepa rpynnbl. BameHTHble 31€KTpoHBbI [IpUunHBI M3MEHEHHs] CBOWCTB
3JIEMEHTOB B MEPUOMAAX U rpymmax (IJIaBHBIX MOATPYTITax).

ITonoxenue BomoOpoda B MNEPUOAMYECKON cucTeMe. 3HaueHHE MEepUOAMYECKOrO 3aKOoHa U
MEePUOAUYECKON CUCTEMbl XUMUYECKUX 3jeMeHTOB [l M. MenneneeBa Ayl pa3sBUTHS HAyKH U
MOHUMAHUSI XUMUYECKON KapTHUHBI MUDA.

HMemoncrpauuu. Paznnunbie GpopMbl MepUOINYECKON CHCTEMBI XUMHUYECKUX 3JeMeHToB J[. M.
Menneneesa.

JlaGopaTopubiii ombiT. 1. KoHCTpympoBaHHE TIEpHOJUYECKON TaONUIBI 3JIEMEHTOB C
HCIIOJIb30BAHUEM KapTOYEK.

Tema 2. CTpoenne Bemectsa (26 1)

Honnas xumudeckas cBs3b. Katwonbl u anuwonbl. Knaccudukanus wonoB. MoHHBIE KpuC-
Tajunyeckue penietky. CBOMCTBa BELECTB C STUM TUIIOM KPUCTAIIMUECKHUX PELIETOK.
KoBanentHast xumuueckas CBsi3b. OJJeKTpooTpuuarenbHocTh. IlonsipHas u  HemoJssipHast
KOBaJIeHTHbIe CBsi3u. Jlumonb. TlonsipHOCTE CBS3M M MOJSPHOCTH MOJEKyJbl. OOMEHHBIH U
JOHOPHO-aKLENTOPHBIH MeXaHW3Mbl O0pa30BaHMA KOBAJEHTHOW CBs3H. MOJNEKyJsIpHbIE U
aTOMHbIe KpUcTanauieckue pemerku. CBONHCTBA BELIECTB C TUMH TUIIAMH & KPUCTAIIMUECKUX
PELIETOK.

Mertamdeckass Xumu4eckasi csi3b. OCOOEHHOCTH CTPOSHHS aTOMOB MeTaJUIOB. MeTayummueckast
XUMHUYECKasi CBsI3b M MeTaJulMyecKkas Kpucrajindeckas peuerka. CBONCTBA BeLIECTB C 3TUM
TUTIOM CBSI3U.

BonoponHas xumudeckass CBsA3b. MeEXMOJEKyJsipHass W BHYTPUMOJIEKYJIIpHAs BOAOPOAHAS
CBsI3b. 3HAUEHUE BOAOPOIHOM CBSA3H Il OPTaHU3ALUH CTPYKTYP OHOMOIUMEPOB.

ITonumeper. 1InacTmMacchl: TEPMOIIACTEI U PEAKTOIIIACTBI, UX MPEACTABUTEIN U NPUMEHECHHE.
BonokHa: mpuponHble (pacTUTEIbHBIE W JKUBOTHBIE) W XUMHUYEeCKHe (UCKYCCTBEHHbBIE U
CUHTETUYECKHUE), UX MPEACTABUTEIN U IPUMEHEHHUE.

la3zoo00pa3Hoe cocTosiHUE BemecTBa. Tpu arperaTHeIX COCTOsTHUS BOJbL. OCOOEHHOCTH CTPOCHUS
ra3oB. MonsipHbIil 00beM ra3o00pa3HbIX BEIIECTB.

[Ipumepsl ra3000pa3HBIX NPUPOAHBIX CMeCeW: BO3AyX, MNPUPONHBIA ra3. 3arps3HeHHe
atMocdepsnl (KUCIOTHBIE TOXKIN, TAPHUKOBLIN 3¢ dekT) u 6opbda

C HUM.

[IpencraBurenn ra3000pa3HBIX BELIECTB. BOAOPOA, KHCIOPOA, YTJIEKHCIBIA Tra3, aMMHaK,
strneH. Ux nmonyuenne, cobupanne u pacro3HaBaHHe.

Kunkoe cocrosiune BemectBa. Boma. Ilorpebnenue Boapl B OBITY M Ha MPOHM3BOJCTBE.
JKecTkocTb BOIBI U CITOCOOBI €€ YCTPaHEHMSI.

MuHepabHbIe BOZIbI, X HUCIIOJIb30BAHUE B CTOJIOBBIX U JICUEOHBIX LEIISX.

JKunkue kpucTasibl U UX IPUMEHEHHUE.

Teepnoe cocTosiHue BemmecTa. AMOp(HBIE TBEpAbIE BEIECTBA B MPUPOIE M B KU3HU YEJIOBEKA,
UX 3Ha4eHue U npuMeHenune. Kpucramuiyeckoe CTpOSHHUE BEIECTBA.

HucnepcHbie cuctembl. [IoHsATHE O AMCTIEPCHBIX cucTeMax. JucnepcHast ¢aza u AUCTIEPCUOHHAS
cpena. Knaccudukamust AMCIEPCHBIX CHUCTEM B 3aBHCHMOCTH OT arperaTHOro COCTOSHUS
IMICTIEPCHOM CPeIbl U TUCTIEPCHOHHON (ha3bl.

I'pybonucnepcHble CUCTEMBI, SMYJIbCUH, CYCIIEH3UH, a3PO30JTH.

ToukogucnepcHble cuctempl: renu u 3oau. CocraB BeljecTBa M cMmecel. BemecTtsa
MOJIEKYJIIPHOTO U HEMOJIEKY JISIPHOTO CTPOEHMsI. 3aKOH MOCTOSIHCTBA COCTABa BELIECTB.

[TonsiTve «moNsk» W €€ Pa3sHOBHOHOCTH: MaccoBas (IOJsSI 3JIEMEHTOB B COENMHEHHH, IO
KOMIIOHEHTa B CMECH — JAOJsI IpuUMecei» IOJisl PacTBOPEHHOI'O BEILIECTBA B PAacTBOpE) U
oObeMHas1. [lomst BBIXO/A MPOAYKTA PEAKLIUH OT TEOPETUIECKH BO3MOMKHOTO.

JemoHcTpanuu. Mosesb KpUCTAIUIMYECKOH pereTky xiaopuna Hatpus. O0pas3ipl MUHEPAJIOB €
MOHHON KPUCTAJUTUYECKON PELIEeTKON: KalbLUTa, rajuta. Moaean KpUCTAUIMYECKUX PELIETOK
«cyxoro ipaa» (Wiau uoaa), anmasa, rpadura (wiu kBapua). Monens mojekyisl JTHK. O6pasis
miactMacc  (eronodopmanbaeruaHbie,  MOJUYPETaH,  MOJUATHIICH,  MOJUIPOIUJICH,
NOJMBUHUJIXJIOPUL) U u3eust u3 HuX. OOpa3ubl BOJOKOH (IIEPCTh, IIENK, alleTaTHOE BOJIOKHO,



KampoH, JIaBCaH, HEHIOH) M m3menus u3 HUX. OOpasubl HEOPraHWYECKUX IOJMMEPOB (cepa
IUTACTHYECKAasi, KBAapL, OKCHJ AJIOMUHHS, MPUPOAHBIE AJTOMOCHINKATB). MOIenb MOJSPHOTO
oObema ra3oB. Tpu arperaTHbIx coctosiHHs Boabl. OOpasubl HaKUNHM B 4ailHMKE M Tpydax
LEHTPAJIIBHOTO OTOIUIeHHs. JKeCTKOCTh BOABI M CrOCOOBI ee ycTpaHeHus. [IpuOoper Ha JKUAKUX
kpuctaax. OOpasibl Pa3IUYHBIX AUCHEPCHBIX CUCTEM: 3MYJIbCHH, CyCHEH3UH, a’po30JieH,
reneii u 3oneit. Koarynsimus. Cunepesuc. Oddext Tunnans.

JlabopaTopHbie onbiThl. 2. OmpeneieHue THUMNA KPUCTAUIMYECKON pELIETKH BelecTBa U
onucaHue ero cBoicTs. 3. O3HaKOMIIEHHE C KOJUJIEKLUEH MOJUMEPOB: MJIaCTMacC U BOJIOKOH U
u3nenuss U3 Hux. 4. HMcneitaHne BOABI Ha JKECTKOCTb. YCTPAaHEHHE MKECTKOCTH BOABL 5.
O3HakoMJIEHHE C MUHEPaJIbHBIMU BoAaMU. 6. O3HaKOMIIEHHE C JUCTIEPCHBIMU CUCTEMAaMHU.
IpakTuueckas padora Ne 1. [Tonydyenne, coOupanue U pacno3HaBaHUE Ta30B.

Tema 3. Xumuueckue peakuuu (16 1)

Peakunn, waymme ©Oe3 W3MEHEHHMs COCTaBa BELIECTB. AJUIOTPONHS W aJUIOTPOITHBIE
BUIOM3MeHeHus. [IpuynHbl alIoTponuy Ha mpuMepe MOIU(HUKALUN KUCIOPOAa, yriepona u
dochopa. O30H, ero Ouonornueckast pojb.

Hsomepsl u nzomMepus.

Peaxiuyn, uaymue ¢ M3MEHEHHMEM COCTaBa BeIleCTB. Peakluu COEANHEHMs], Ppa3JIOKeHUs,
3aMeleHuss M OOMeHa B HEOPraHWMYECKOW M OpraHnveckoll xumuu. Peakumu 5K30- H
sHpoTepMuueckue. TernoBoit 3pdexT XUMUIeCKOl peakunu M TEPMOXHUMUYECKHE YPABHEHUS.
Peakunn ropeHus, Kak 4aCTHBIN ClIy4ald SK30TEPMHUYECKUX PEAKLIU.

Cxopocth xumMudeckoil peakiuu. CKOpOCTh XUMHUYECKOW peakUMH. 3aBUCHUMOCTb CKOPOCTHU
XUMHUYECKON pPeakiuu OT MPUPOIb]l pearupyrolyX BeLECTB, KOHLIEHTPALUH, TEMIEPaTyphbl,
IUIOINAAM MOBEPXHOCTH CONPUKOCHOBEHMSI U KaTajau3aTopa. Peakiuu roMo- U rereporeHHble.
ITonsiTne o katanuse M Karanmsaropax. PepMeHTBl Kak OHONOrMYecKHe KaTajlh3aTopsbl,
0COOEHHOCTH X (PyHKIIMOHUPOBAHMSI.

Obparumocts xummueckux peakiuil. HeoOpatumeie n oOpaTHMble XUMHYECKHUE PEAKLIHH.
CocrosiHrEe XUMHUYECKOrO PaBHOBECHS JUIsI OOPAaTUMBIX XUMHUYECKHX peakuuil. CriocoOsl cMe-
IIEHUS] XUMHUYECKOr0 pPAaBHOBECHs Ha IpUMepe CHHTe3a amMMmuaka. lloHsaTue 00 OCHOBHBIX
Hay4HBIX IPUHLHNAX [IPOU3BOJCTBA HAa MMPUMEpPE CUHTE3a aMMHUAaKa UJIM CEPHON KHUCIOTHI.

Ponb Bomp!l B XxuMudeckoll peakumnu. VCTHHHBIE pacTBOPBI. PacTBOPHMOCTb M KJIaCCHU(UKALIIS
BELIIECTB 10 3TOMY IIPU3HAKY: PacCTBOPUMbIE, MAaJOPACTBOPUMbBIE U HEPACTBOPUMBIE BEILECTBA.
DNEeKTPOJUTEl U HE3JIEKTPOJIUTBL. DJEKTpOJIUTHUecKas auccouuanus. Kuciaorel, ocHOBaHUs U
COJIM C TOUKH 3PEHUsI TEOPUH DJIEKTPOJUTHUECKON TUCCOLUALNH.

XuMHYeckre CBONCTBA BOJbI B3aUMOJENHCTBHE C MeTa/slaMH, OCHOBHBIMH U KHUCJIOTHBIMU
OKCHIAMH, pa3JIo)keHHe U 00pa3oBaHHE KPUCTAUIOTHAPATOB. Peakuum ruapatanuud B
OPraHUYE€CKON XUMHUH.

I'mnponus opraHM4YeckMX H  HEOpPraHWYecKux coeauHeHuil. HeoOpaTumblil  ruapomms.
OOpaTuMbIii THAPOIN3 COJEH.

I'mpponus opraHn4ecKUx COeUHEHUI U ero NPakTUYeCKOe 3HaUeHue AJis MOy YeHUs] THAPOIIN3-
HOTO CHHUpPTa U Mblaa. buomornueckas posib TMAPOJIN3a B IUIACTUYECKOM U 3HEPreTHUECKOM
OOMEHE BEIEeCTB M YHEPTHU B KJIETKE.

OxuCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CteneHb okucieHus. OmnpeneneHue CTENeHU
okucnenus 1o (Gopmyne coenuHeHus. IloHsTHE 00 OKHUCIMTENBHO-BOCCTAHOBHTEIBHBIX
peaxkuusax. OkucieHNe U BOCCTAHOBJIEHHE, OKUCIIUTEIb U BOCCTAHOBUTEIIb.

DnekTposu3. DJIEKTPONIN3 KaK OKHCIUTENbHO-BOCCTAHOBUTEINBHBIIN MpoLecc. DJIEKTPOJIU3 pac-
IJIaBOB M PacTBOPOB Ha IpumMepe xsopuaa Hatpus. lIpakTuueckoe NMpuMeHEHHE dJIEKTPOJIU3a.
DNEeKTPOJUTHUECKOE MOy YeHHEe alFOMUHUS.

HMemoncrpauuu. IIpespammenne kpacHoro ¢gochopa B Genbiit. O30HaTOp. MOnenu MoNeKys1 H-
Oytana u u300yTaHa. 3aBUCUMOCTb CKOPOCTH PEaKLUUU OT MPHUPOABI BEIIECTB Ha NpUMepe
B3aMMOJIEMCTBUSI PACTBOPOB PA3JIMYHBIX KUCJIOT OJWHAKOBON KOHLEHTpPALUU C OAUMHAKOBBIMU
rpaHyjlaMd LMHKA W B3aUMOIEHCTBUS OIJMHAKOBBIX KYCOYKOB Pa3HbIX METaJUIOB (Marsus,
IIMHKA, JKeJle3a) C COJITHOM KHCJIOTOH. B3amMopmeHcTBHE pacTBOPOB CEpHOW KHCIOTHI C



pacTBopamMH THOCYJb(daTa HATPUsl PA3NMYHONW KOHLIEHTPALMM M Temrepatrypel. Mozenb
KUIAIIEro ciosi. Pas3nokeHue mepoKcHaa BOAOpPOJA C TIOMOIIBIO KaTanuzaropa (Okcuaa
mapranua (IV)) m xartamasel celporo msca u cbiporo kaprodens. Ilpumepbr HeoOpaTHMBbIX
peakuuii, uAyImux ¢ 0Opa3oBaHUEM OCaJKa, I'a3a WM BOAbL B3anmMopnelcTBHe IUTHS W HATPUSA C
Bonoi. [Tonyuyenue oxcuna dpocdopa (V) u pacTBOpEHHE €ro B BOAE, UCIBITAHHE TTOJYUYEHHOTO
pactBopa jakmycoM. OOpasubl Kpuctamaoruapatos. HMcmelTaHHE pacTBOPOB 3JEKTPOJIUTOB H
HE3JIEKTPOJIUTOB HAa MpeaMeT AMCCOLHMAalU. 3aBUCUMOCTb CTENEHH 3JIEKTPOJUTHYECKOMN
IVCCOLMALIMN YKCYCHOH KHCJIOTBI OT pasz0aBieHust pactopa. luaponmus kapOunma KasbLs.
I'mnponus kapOOHATOB INEJIOYHBIX METAJIOB M HUTpaToB nuHkKa uiu cBuHOa (II). ITonyuenue
Mmblia. Ilpocrelinine OKUCIUTENbHO-BOCCTAHOBUTENbHbBIE PEAKLMH: B3aUMOJENCTBHUE LMHKA C
COJITHOM KHCIIOTOH | kene3a ¢ pacTBopoMm cyibdara meau (II). Mogenb asnekrponusepa.
Mopenb 31eKTPOIM3HON BaHHBI IS TIOJYYEHUS aJlFOMUHUSIL.

JlabopaTopHbie ombiThl. 7. Peakius 3aMelieHuss MeAM >KeJI€30M B pacTBOpe MEAHOIo
Kynopoca. 8. Peakuun, naymue ¢ obpazoBaHueM Ocanika, raza u Boabl 9. Ilonyuenne kuciopona
pa3Jio’keHHEeM IEPOKCHAA BOAOPOnIa C TMOMOLIbI0 okcupa mapradua (IV) m karamassl cbporo
kaptodens. 10. ITonyueHue Bogopona B3aUMOAEWCTBUEM KUCIOTHI ¢ HUHKOM. 11. Pasnmunbie
CIy4dau TUPOJIN3a COJIEH.

Tema 4. BemecTBa 1 ux cBoiicTea (18 1)

Merannel. B3aumopeiicTBue MeTajuioB C HEMeTaulaMu (XJIOPOM, CEepOll W KHCIOPOIOM).
B3zauMopelicTBre IENOYHBIX U IIEIOYHO3EMENbHBIX METANJIOB C BOAOH. DJIEKTPOXUMHUUYECKHM
psO HampsDKEHUH MeTajuioB. B3auMoneicTsBue MeETauioB C PacTBOPAMHM KHUCJIOT U COJEH.
AnromuHOoTepMus. B3aumonericTBre HATPUS C 3TAHOJIOM U (PEHOIOM.

Kopposuss merannos. IloHATHE O XMMUYECKOW U BJIEKTPOXHUMHUYECKON KOPPO3UU METAJJIOB.
CriocoObI 3a1UThl METAJIOB OT KOPPO3HH.

Hemeramnbl. CpaBHHUTENBbHAs XapakTePUCTHKA TaJlOTEHOB Kak HauOonee  THIIMYHBIX
npencraBuTenell HemerauioB. OKHCIHUTENbHbIE CBOWCTBA HEMETAJUIOB (B3aMMOJAEHCTBHE C
MeTaJlJIJaMi U BOAOPOIOM). BoccTaHOBUTENbHBIE CBOWCTBA HEMETAJUIOB (B3aUMOJEHCTBHE C
Oomee BNEKTPOOTPHULATENLHBIMA HEMETAJIa M CIOKHBIMH  BEIIECTBAMH-OKHUCIUTENSIMH).
Kucnorer Heopranmueckue u opranndeckne. Kmaccudukanust kucnoT. XuMHUECKHe CBOHCTBA
KHUCJIOT: B3aWMOJIENWCTBHE C MeTajulaMM, OKCHJAaMH METaJUIOB, TMIPOKCHUIAMU METaJUIOoB,
comsimu,  crnupramu  (peakuusi  srepudukanuu).  OcoObie  cBoOWicTBA  a30THOH U
KOHLICHTPUPOBAHHONU CEPHOMN KHUCJIOTBL

OcHoBaHMsI HeopraHudeckue u opranmyeckne. OCHOBaHMA, UX KiaccupuKarus. XUMHUECKHE
CBOMCTBa OCHOBAHHUI: B3aMMOJEICTBHE C KHCJIOTaMH, KHCJIOTHBIMH OKCHUAAMHM U COJISIMU.
PasnoxxeHne HepacTBOPUMBIX OCHOBaHUM.

Comu. Knaccupukauus coneii: cpenHue, KUCIble U OCHOBHBIE. XMMHUYECKHUE CBOWMCTBA COJICH:
B3aMMOJIEMCTBHE C KUCJIOTaMH, LienodyaMu, MeTamaamu u cojsiMu. Ilpeacrasurenu coneit u ux
3HaueHue. Xuopun HaTpusa, KapOoHar Kamboms, ¢ocdar Kampmus (CpeoHHE  COJNN);
TUAPOKapOOHATHl HATPUS M aMMOHUS (KUCIbIE COJH); runpokcokapoonat mean (1) — mamaxur
(ocHOBHast COJb).

KauecTBeHHBIE peakUuu Ha XJIOPUA-, CyibdaT-, U KapOOHAT-aHHOHBL, KATHOH AaMMOHHUS,
katuonsl xenesa (1) u (I11).

I'eHeTnueckas cBsI3b MeXy KjlacCaMM HEOPTaHWYECKUX U OpraHudeckux coenuHeHuil. ITonstue
O F€HETUYECKOH CBSI3W U M'eHEeTUYEeCKHX psAfax. I'enerndeckuii psig Merasia. I'eHeTnueckuil psn
HeMmeTasia. OCOOEHHOCTH T€HETHUECKOrO Psifia B OPraHMYECKONH XUMUH.

HMemoncrpauuu. Kosyekuns obpasnoB meramwioB. B3aumopeiicTBue HaTpusi U CypbMbI C
XJIOpOM, >keje3a ¢ cepoil. I'opennme MarHus U amoMHUHMsS B Kuciopone. BzaumopelicTue
LIeJIOYHO3EMENBPHBIX METAUIOB C BOAOW. B3auMmonelcTsue HaTpus C 3TAHOJIOM, LHHKA C
YKCYCHOM KHCJIOTOH. AmroMuHoTepMusi. B3anmoneicTeue Menu ¢ KOHLIEHTPUPOBAHHOM a30THOM
KUCIOTON. Pe3ynbTaThl KOPpPO3UM META/UIOB B 3aBUCHMOCTH OT YCIOBUH €€ MNpOTeKaHUs.
Konnekiust obpasios HemeraiwioB. BszaumonelicTBue XJIOpHOW BOABI C PacTBOPOM Opommuaa
(vomnpma)  kamus.  Kommekumst  NPUPONHBIX — OpPTaHUYECKUX  KUCIOT.  Pa3basnenme
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KOHLICHTPUPOBAHHON CEpHOM KHUCJIOTHL. B3anmonencTeue KOHUEHTPUPOBAHHON CEPHOM KUCIIOTHI
C caxapoM, LeJUTroJo30H U Meapto. OOpasumbl MPUPOAHBIX MHHEPAJIOB, COAEPIKALIUX XJIOPHI
Hatpusi, KapOoHaT kaibuwus, (ocdar kampiuss u ruppokcokapbonar memu (II). O6pasubr
MUINEBbIX MMPOAYKTOB, COAEPKALIUX THAPOKAPOOHATHI HATPHS W aMMOHHMS, X CIIOCOOHOCTH K
pas3JoXKeHUIo pU HarpeBaHuu. ['ameHue coapl ykcycoM. KauecTBeHHbIe peakiiy Ha KATHOHBI U
AHUOHBI.

JlabopaTopubie onbiThl. 12, MchbiTanue pacTBOPOB KMCJIOT, OCHOBaHHUNH U cojei
MHOUKaTOpamMu. 13. B3aumopencTBue COJISTHOH KHCJIOTBI U PacTBOpPa YKCYCHOH KHCIOTBI C
MetauiamMu. 14, B3aumopeicTBhe COJNAHOW KHUCJIOTBI U PacTBOpa YKCYCHOH KHCIOTBI €
OCHOBaHMSIMU. 15. B3aumMopencTBHE CONSIHOH KHUCIOTBI M PacTBOpa YKCYCHOM KHCJIOTBI C
comamu. 16. Ilonyyenue u CBONCTBA HEPACTBOPUMBIX OCHOBaHMM. 17. I'mpponus xmopunos u
aleTaToB IIEJOYHbIX MeTajuioB. 18. O3HakOMJIEHHE C KOJUIEKLMSMH. a) MeTajuioB; 0)
HEMETAJJIOB, B) KHUCJIOT, I') OCHOBAHUH;, 1) MHUHEPAJIOB U OMOJOrMYECKHX MaTepHaNIOB, COAEp-
JKaIUX HEKOTOPbIE COJH.

IpakTnyeckass paGora Ne 2. PemmeHue >KCIEPUMEHTANbHBIX 3a7ad HAa HISHTH(OUKALUIO
OpPraHUYECKUX U HEOPTraHUUECKUX COSAUHEHHH.

Tema S. Xumus u sku3Hb (2 4)

Motomue u ynctsmmue cpeactsa. [Ipasuna 6e3onacuoit padboTsl co cpencTBaMu ObBITOBONH XUMHM.
XuMHYeckre BellecTBa Kak CTPOUTENbHble M IOJENOYHble MaTepuanbl. BerecTsa,
UCTIONb3yeMble B TOJHUrpaduu, >KUBOIUCH, CKYJIBOTYpe, apxXuTekType. briToBas xumudeckas
rpaMOTHOCTb. XMMHUYECKOE 3arpsi3HEHNE OKpY Kato1lel Cpebl U ero MocaeCTBUs
Jemoncrpauuu. O6pasipl CPECTB TUTHEHBI U KOCMETHKH

JIaGopaTopHbie onbITHL. 3HAKOMCTBO ¢ 00pa3laMi MOIOIIUX W YUCTSINUX CpencTB. M3yueHue
MHCTPYKLUH O UX COCTaBYy U MPUMEHEHUIO

TpeGoBaHMsI K YPOBHIO NOATOTOBKH BbINYCKHUKOB

B pesyabTare nzyueHuss XMMHH Ha 02a30BOM YPOBHeE YUeHHK /10JIKeH

3HaTh / NOHUMATh

aiIcHelmue XUMHYECKUe HOHAMUA. BELIECTBO, XUMHUYECKUH 3JIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEJIbHbIE aTOMHAas U MOJIEKYJISIpHAs MacChl, MOH, aJJOTPOINMUs, H3OTOIbL, XUMHUYECKas
CBfI3b, DJIEKTPOOTPULIATENBHOCTD, BAJEHTHOCTb, CTENEHb OKMCIEHHS, MOJb, MOJIIpHAas Macca,
MOJISIpHBIH 00BEM, BEIIECTBA MOJEKYJSIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHS, PaCTBOPHI,
SJEKTPOJIUT W HESJEKTPOJMUT,  BJIEKTPOJNUTHYECKas  JUCCOLMALMs,  OKUCIMTENb U
BOCCTAHOBUTEJIb, OKHCJICHHE M BOCCTAHOBJIEHHE, TEIUIOBOH 3(QeKT peakiun, CKOPOCTh
XUMHUYECKOH  peaklMM, KaTajiu3, XUMHUYEeCKOe paBHOBECHE, VYIJIEPOAHBIH  CKeJeT,
($yHKIHMOHATBHAS IPYIINA, U30MEPHUs, TOMOJIOT S,

OCHOGHbIE 3AKOHbL XUMUN . COXPAHEHUS] MACChl BEIECTB, IOCTOSIHCTBA COCTaBa, NEPUOANYECKUN
3aKOH,

OCHOGHblE MEOPUU XUMHU. XUMUYECKON CBS3M, DJIEKTPOJUTHUECKON MUCCOLMALUU, CTPOEHUs
OPraHUYE€CKUX COECAUHECHUN,

6aiICHellUe 6eujecmeéd U MAMEPUAIbl: OCHOBHbIE METAJbl U CIUIABBI, CEpHas, COJsHAaf,
a30THas M YKCYCHAs KMUCJIOTHI, LIEJIOYH, aMMHAK, MUHEPaJIbHbIE YIOOpEeHNUS,

MeTaH, JSTHJIEH, AaleTUJIeH, OEH30J, 3TAHOJ, JKUPbL, MbUIA, IIIIOKO3a, Caxapo3a, Kpaxmal,
KJIeT4aTKa, OCJIKU, UCKYCCTBEHHBIE 1 CHHTETUYECKHE BOJIOKHA,

Kay4dyKH, TJI1aCTMacCHI;

yMeTb

HA3b16amb V3yUYECHHBIE BEILECTBA 10 TPUBUATIbHOW» WIJIM MEXKIYHapOIHON HOMEHKJIATYPE,
onpeodeisimb: BAJCHTHOCTb U CTEIEHb OKHUCJICHUS XUMHYECKHX 3JIEMEHTOB, THI XHMHYECKON
CBAI3M B COEAMHEHMsSIX, 3aps]] MOHA, XapakTep Cpeldbl B BOJHBIX PacTBOPaX HEOPraHMYECKUX
COEIMHEHUI, OKUCIUTENb U BOCCTAHOBUTEND, MPUHAJIEXKHOCTD BELIECTB K Pa3JIMYHBIM KJlaccaM
OPraHUYE€CKUX COECAUHECHUN,

XaApaKmepu306amy: 3J1€MEHTbI MaJIbIX MIEPUOJOB MO UX MOJOXKEHHUIO B MEPUOJUYECKON cUCTEME
1. MenneneeBa, o0iiue XMMHYECKHE CBOMCTBA METAJIJIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
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HEOPraHUYECKUX U OPTraHMYECKUX COEAMHEHMI; CTPOEHHE U XMMUYECKHE CBONCTBA M3YUYEHHBIX
OPraHUYE€CKUX COECAUHECHUN,

00bACHAMD: 3aBUCUMOCTb CBOWCTB BELIECTB OT MX COCTAaBA M CTPOCHHUS; IPUPOAY XUMHUYECKON
CBs13U (MOHHOH, KOBAJIEHTHON, METAJTMUECKOI ), 3aBICUMOCTb CKOPOCTH XUMHUECKOHN PEakny U
MOJIOXKEHUSI XUMUYECKOTO PABHOBECHS OT Pa3IMUHBIX (DaKTOPOB,

6bLNOJIHAMb XUMUYECKUI IKCHEPUMERM TIO PACIIO3HABAHUIO BA)KHEWIINX HEOPraHMYeCKUX U
OpPraHUYEeCKUX BELIECTB,

HPO6OOUNH CAMOCTOSITENBbHBINA MOUCK XUMUYECKOH HH()OPMALIUH C UCTIONBb30BAHUEM PAa3IMIHBIX
UCTOYHUKOB (HAYYHO-TIONMYJSIPHBIX W3JAHHH, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECypcoB
HHTepHeTa),; HCMONB30BATh KOMITBIOTEPHBIE TEXHOJOTHH i 00padOTKM | mepenadyu
XUMHYECKOH MH(POPMALINU U ee MPENCTaBIECHHs B Pa3INYHBIX (HOpMax;

HCNOJIb30BATL NPHOOpeTeHHbIe 3HAHMSA W YMEHHsI B NPAKTHYECKOH AesiTeJIbHOCTH H
NMOBCEAHEBHOM KH3HHU IS

OOBSICHEHUS] XUMHUYECKHUX SIBJICHUH, MPOUCXOMAIINX B IPUPOLE, OBITY U Ha IPON3BOJICTBE,
orpeaesNeHus] BO3MOXKHOCTH MPOTEKaHUs XMMUUYECKUX MPEBpallleHu B Pa3JIMYHBIX YCIOBUSX U
OLIEHKH UX IIOCJIEACTBHIL,

5KOJIOTHYECKH IPAMOTHOIO MOBEICHUs B OKPYXKArOILIEN Cpene;

OLICHKH BJIMSIHUA XUMHYECKOIO 3arps3HEHUsI OKPYJKAKOIIEH Cpenbl HA OPraHU3M YeJOBeKa U
IpyTHE KUBblE OPraHU3MBL;

OesomacHOro oOpamieHusi ¢ TOPIOYMMH M TOKCHYHBIMH BEIIECTBaMH, JIaDOPaTOPHBIM
obopynoBaHuEM;

MPUTOTOBJICHHUSI PACTBOPOB 3aJaHHON KOHLIEHTPALMH B OBITY M HA IIPOU3BOICTBE;

KPUTUYECKOH OLIEHKH JOCTOBEPHOCTH XHMUYECKOH HH(OPMAIMH, MOCTYMAromeld M3 pPasHbIX
HUCTOYHUKOB.
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