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MHNOACHUTEJIBHAS 3AIIUCKA.

PabGouass mporpamma ydeOHoro kypca xumuu 10 Kiacca cocTaBieHa Ha OCHOBE
®denepansuoro 3akoHa «O0 oOpazoBanuu B Poccutickoit denepamum» ot 29.12.2012 Ne273 @3,
B cootBerctBUM PI'OC OO0, Ha ocHoBe DPOIlI DPII mo yyebHOMY mnpeamMery «XuMUSDY
OOO(6a30BbIll YpOBEHB), OCHOBHOM 00OpazoBaTenbHOU nporpaMmbl MKOY «['umnuazus Nel .
Maiickoro» OOQ, nonoxeHust 0 paboueit mporpamme neaarora riMHa3uH.

Pabouas nmporpamma coctaBieHna s yueonnka B.B. Epemun, H.E. Ky3eMmenko u ap.
«Xumus. 10 knace: yriyOJeHHbIH ypoBeHb». B COOTBETCTBUM ¢ y4eOHBIM  IJIAHOM
mporpaMMa  y4yeOHOro  mpenMera «XHUMHs) COCTaBJI€Ha M3 pacueTa 3 yaca B HEEIIO,
Bcero 102 yaca B roj.

I veTBepTh - 24 u.

IT gyeTBepTh - 24 4.

IIT wetBepTs - 30 u.

IV gerBepTh - 24 4.

[IpenmosiaraeT HMCHOJIL30BAaHUE JJEKTPOHHOTO TMPUIIOKEHHS K AaHHoMy YMK,
AJICKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB.
ConepxaHue OCHOBHBIX TE€M IIPEAMETHON JIMHMHM aBTOPOB JIOMOJHEHO J1abopaTOpHBIMHU
paboTtamu. IIpoekTHas neATeIbHOCTh yYalIuXcs MpeIycMoTpeHa 1 pa3 B 4eTBepTh, 4 vaca 3a
Y4EeOHBIN o,

Conep:xanue yd4eOHOM TUCHMIIIMHBI

10 kaace

Conep:xkanue pa3aejioB U TeM Y4eOHOT0 Kypca

10 kaacce (3 4 B Hennento, Beero 102 4, u3 HUX 2 Y4—pe3epBHOE BpeMs)

Tema 1. IloBTOpenue u yriayosaenue 3HaHuii (18 1)

ATOMHO-MOJIEKYJISIpHOE ydeHue. BemiectBa MOJNEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS.
KauecTBeHHBII W KOJWYECTBEHHBIM COCTaB BellecTBA. MoJisipHasi Y OTHOCHUTEJIbHAs
MOJIEKYJISIPHAsA MAacChl BenlecTBa. MoJbHAs 10 M MaccoBasi J0JIA DJIEMEHTA B BEILIECTBE.
Crpoenue aromMa. AToMHas opOutanb. IlpaBuna 3amogHeHUs] SJIEKTPOHAMH AaTOMHBIX
opOuTtaneil. Banentuoie 3nexTponsl. lleproanyeckuii 3akoH. @OpMyIHpPOBKA 3aKOHA B CBETE
COBPEMEHHBIX IIPEJICTABJIEHUM O CTPOCHUU artoma. 3MEHEeHHEe CBOMCTB 3JIEMEHTOB U HX
COCIMHEHUI B IEPUOJAX U TPyIMHax.

Xumuyeckasi CBsI3b. DJIEKTPOOTPULIATENIBHOCTh. Buabl Xumudeckod cBsi3u. VOHHas CBS3b.
KoBasienTHas HemossipHast U mojsipHas cBsi3b. OOMEHHBIN U JOHOPHO-AKIETITOPHBIA MEXaHU3M
o0pa3oBaHMsI KOBAJICHTHOW MOJSPHOU CBS3U. ['eomeTpusi MOneKysbl. MeTamindeckas CBA3b.
BonoponHasi cBA3b. ArperaTHble COCTOSIHMSI BEIIECTBA. THUIBI KPUCTAUIMYECKHUX PEHIETOK:
aTOMHasi, MOJICKYJIIpHas, WOHHas, MeTajuimueckas. Pacdersl mo dopMmynam U ypaBHEHHUSIM



peakiuii. ["a30Bbie 3akoHBI. YpaBHeHue Knaitnepona—MenzeneeBa. 3akoH ABorajpo. 3akoH
00bEeMHBIX OTHOIIEHUH. OTHOCUTENbHAS TUIOTHOCTH ra30B.

Knaccudukanus XUMUYECKUX peaklMid MO pa3IUYHbIM MpH3HAKaM cpaBHeHUs. V3MmeHeHue
CTENIEHU OKHUCJICHHS 3JIEMEHTOB B COEIMHEHUSIX. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLIUU.
Okucnenue " BocCTaHOBJIEHUE. OKHUCIUTENM W BOCCTAHOBUTENW. MeETO 3JIEKTPOHHOTO
Oananca. [lepmaHraHat Kaiausi Kak OKHUCIUTENb.

Baxnelimue KinacChl HEOPraHUYECKUX BEIIECTB. ['€HETHMYECKas CBA3b MEXAY KiaccaMu
HEOpraHUYeCKUX coequHeHni. Peakiuu nonnoro oomena. ['maponus. pH cpenpi.

PactBoppel. CriocoObl BBIpaKEHUSI KOJIMYECTBEHHOTO COCTaBa pPacTBOpa: MaccoBas J0JIs
(mpouieHTHAsT KOHIIEHTpalMsi), MoJsipHas KoHueHTpauusa. Koimouaneie pacTBOpbl. D dexT
Tunpana. Koarymsusa. Cunepesuc. KommiiekcHsle coenuuennsa. CocTaB KOMIUIEKCHOTO HMOHA!
KOMILJIEKCO0Opa3oBaresb, Juranjipl. KoopauHanuonnoe yucino. HomeHkinaTypa KOMILIEKCHBIX
COCTMHEHN.

JleMoHcTpanum.

1. OGpa31pl BEHIECTB MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS.

2. Bosronka nona.

3. OnpeneneHue KUCIOTHOCTU CPEJIb ITPY MOMOIIM UHIUKATOPOB.

4. Db dext Tunnans.

5. ObpazoBaHuE KOMIUIEKCHBIX COEIMHEHUN MEPEXOAHBIX METAIIOB.

JlaGopaTopHbIe ONbITHI.

1. Peakuuu noHHOro oOMeHa.

2. CBoiicTBa KOJUIOMIHBIX PACTBOPOB.

3. I'mapoin3s coleid.

4. IlonydyeHue U CBOMCTBA KOMIIJIEKCHBIX COEUHECHUM.

IIpakTuueckas padora Ne 1. BeIlogHeHNE SKCIIEPUMEHTANIBHBIX 3a]1a4 10 TeMe «Peakiimonnas
CIIOCOOHOCTB BEIIECTB B PACTBOPAX).

KonrpoabHasi padora Nel no teme « OCHOBBI XUMHUM.

Tema 2. OcCHOBHBIEC NOHATHUSA OPraHUYecKod xumuu (13 4)

[Ipeamer oprannyeckod XxumMuH. (OCOOCHHOCTM OPraHMYECKUX  BELIECTB. 3HAYEHUE
opranndeckoit xumuu. [I[puunHBl MHOTOOOpA3Hsl OPraHUYECKUX BEIIECTB. YTJICPOAHBINA CKEJET,
€ro TUIBL: LUKINYECKHe, auukindeckue. KapOonukiniyeckre U reTepoluKInYecKue CKeIeThl.
Bunpr cBsizeld B MOJIEKyJax OPraHUYECKMX BEILIECTB: OJWHAPHBIC, JBOMHBIC, TPOWHBIE.
N3MeHeHne 3HEpruM CBA3E€W MEXIAYy aTOMaMH YIVIEpPOJA MPU YBEIMYEHUU KPATHOCTU CBS3H.
HacpimenHbIe 1 HEHACHIILIEHHBIE COCUHECHUS.

DJIEKTPOHHOE CTPOCHHE U XMMHUYECKHE CBS3M aToMa yriepoaa. ['mOpuauszanus opOuTaneH, ee
TUIIBI 111 OPTaHUYECKUX COEIMHEHUI: SP3, SP2, Sp. OOpazoBaHue G- U T-CBSI3eH B MOJIEKYJax
OPraHUYECKUX COCIUHECHUN.

OCHOBHBIE TIOJIO)KEHUSI CTPYKTYpPHOM TEOPHUH OPraHUYECKUX COEAUMHEHUH. XHMHUYECKOE
ctpoenue. CtpykrypHas ¢opmyna. CTpykTypHass ¥ IpOCTpaHCTBEHHas u3omepus. M3omepus
yriiepogHoro  ckemera.  M3omepust monoxkenus.  MexknaccoBas — u3omepus.  Bugel
IIPOCTPAHCTBEHHOW n3oMepun. Ontudeckas nzoMepus. ONTUYECKUE aHTUNIOABI. XUPATBHOCTD.



XupanabHble U axupaiabHble MOJEKyibl. ['eomerpuueckas uzomepus (yuc-, mpaunc-u3oMepus).
I'omosorus. I'omonoru. I'omosorndeckas pasHoCcTh. I'OMoOIOrnuecKue psasl.

OnextpoHHbie 3¢ dexTel. CrmocoObl 3ammceil peaknwii B OpraHudeckor xmmuu. Cxema u
ypaBHEHHUE. Y CJIOBHS MpoBeAeHus peaknuid. Kimaccudukaiys peakinnii OpraHndecKux BEIECTB
[0 CTPYKTYPHOMY IIPU3HAKY: 3aMEIIECHUE, IPUCOCIUHEHHE, OTIICIUICHHE. MEXaHNU3MbI pPEaKIU.
CnocoObl  pa3peiBa CBsi3W  yriiepoa-yriepon. CBoOOOAHBIE paguKalbl, HYKJICOPHIBI U
AIEKTPODUIIBI.

Knaccudukanus opraHuyeckux BemecTB M peakiuil. OCHOBHBIE KJIACChl OPTaHMYECKHX
coenunennit. Kiaccudukanus opraHuyeckux COEAMHEHHH MO (PYHKIIMOHAIBHBIM TpyMIaMm.
DJIEKTPOHHOE CTPOEHUE OPTaHMYECKUX BEIIECTB. B3auMHOE BIMSAHME aTOMOB M TPYIIT aTOMOB.
NugyktuBHbli U Me3oMepHbId d(dektol. [IpencraBnenne o pesonance. Homenkmarypa
OpraHUYecKUX BelEecTB. MexayHapo/Has (CHUCTeMAaTH4YecKas) HOMEHKJIATypa OpraHu4eCKUX
BEILIECTB, €€ NpHHIUIIBI. PannoHanbHas HOMeHKIaTypa. OKHCIEHWE W BOCCTAHOBJIICHHE B
OPTraHUYECKON XUMHH.

JemoncTpanuu. 1. Moaeny opraHI4eCKUX MOJIEKYII.

Tema 3. YrueBoaopoasl (25 1)

Ankanbl. CtpoeHue moiiekyasl meTtaHa. [lonstne o koHdopmanusax. OOmas XxapakTepucTUKa
Kiacca, (uU3MYeCKMe W XUMUYECKHE CBOWCTBA (TOpPEHHE, KaTaJIMTHUUYECKOE OKHCIICHUE,
raJIOTCHUPOBAHUE, HUTPOBAHHE, KPEKUHT, TUPOJU3). MeXaHu3M peakiuu XJIOPUPOBAHUS
MeTaHa. AjkaHbl B mpupoje. CHHTETHYECKHE CIOCOObl TMOJyYeHHUs alKaHoB. MeTobl
MOJIyYeHUS] alIKaHOB M3 aJIKWIraloreHuoB (peakius Bropua), 1ekapOoKCHIMpOBaHUEM COJeH
KapOOHOBBIX KHUCJIOT W AJIEKTPOJIU30M PACTBOPOB COJied KapOOHOBBIX KHUCHOT. [IpumeHeHue
aJIKaHOB.

Huknoankanel. OOmIasi XapakTepucTHKa Kiacca, (Qu3nyeckue cBoilcTBa. Buabl n3omepuu.
HanpspokeHHble ¥ HEHANpPsKEHHBIE ITUKIIBI. XMMHUUYECKHWE CBOWCTBA IMKIIONpoNaHa (TOpeHue,
TUAPUPOBAHUE, MPHUCOEIUHEHHUE TaJIOT€HOB, TrajJOr€HOBOJOPOJOB, BOJbI) M LHUKIOI€KCaHa
(ropenue, XJOpUpOBaHWE, HUTpoBaHue). I[lomydeHuWe LMKIOATKaHOB U3 AJKAaHOB U
JUTaJIOT€HAJIKaHOB.

Ankensl. OOmiasi xapakTepucTuka kiacca. CTpoeHHe MOJIEKYJbl dSTUieHa. Du3nueckKue
CBOMCTBAa ajkeHOB. ['eoMerpuyeckas HM30MEpUS AJIKEHOB. XHMHUYECKHME CBOMCTBA AJIKEHOB.
Peakuun npucoeNMHEHUs 1O KpaTHOM CBSI3M — TUAPUPOBAHUE, TaJOr€HUPOBAHHUE,
TUApOTaioreHupoBanue, runpatanus. [IpaBuno MapkoBHHKOBA M €ro OOBSCHEHHE C TOYKHU
3peHus dJEKTPOHHOU Teopuu. B3anmoencTBre allkeHOB ¢ OpOMOM M XJIOpOM B ra3oBoi (asze
uiny Ha cBety. OKHCIIEHHE aJKeHOB (TOPEHUE, OKUCIEHUE KUCIOPOJAOM B MPUCYTCTBUU XJIOPUJIA
najuiagns, TOJ JeHCTBUEM cepedpa, OKHCICHHE TOpPSYUM TMOJKUCICHHBIM PAacTBOPOM
IepMaHraHara kanus, okucieHue no Baruepy). [lomumepusanus. IlomydyeHue aiakeHOB U3
aJKaHOB, AJKWJTAJOT€HHUJIOB M JurajoreHajkaHoB. [IpuMeHeHue STWIIeHa W MPOIMIICHA.
Anxanuensl. Knaccudukanus TMEeHOBBIX YIiieBo10pooB. ComnpsikeHHble AueHbl. Dusndeckue
M XMMUYECKHUE CBOMCTBA AUBUHWIA U u3omnpeHa. 1,2- u 1,4-npucoenunenue. Ilonumepusanusi.
Kayuyxu. Bynkanuzanus kayuykoB. Pesuna u 30ouut. Cunre3 OyraareHa u3 OyTaHa U 3TaHOJIA.
Ankunel. OOmias xapaktepuctuka. CTpoeHHe MOJEKyasl aneruiieHa. Ddusnueckue u
XUMHYECKUE CBOMCTBAa AJIKWHOB. Peakuuy NpHCOENMHEHUS TallOr€HOB, TaJOr€HOBOJOPOIOB,
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BoAbl. ['mmpupoBanme. Tpumepnsanus u aumepusanus auetuieHa. KucinoTtHele CBOMCTBa
QJKUHOB C KOHIIEBOM TpPOWHOW CBsA3BIO. Auerunuabl. OKHUCIEHUE aKUHOB pPacTBOPOM
nepmanraHata kanus. Ilpumenenue anerwmiena. KapOumHelii MeTOJ MOMydeHHUs alleTUIICHA.
[Tuponn3 metana. CUHTE3 aJIKUHOB aJIKAJIUPOBAHUEM ALIETHIIAOB.

Apensl. [lonstue 06 apomaruunoctd. IlpaBuino Xriokkens. beH301 — CTpoeHHE MOJIEKYJIBI,
¢dusnueckue cBorictra. ['omonoruueckuii psiy Oenszona. M3oMepus nu3amMenieHHbIX OEH30JI0B Ha
npuMepe KCUioyoB. Peakinu 3amenienusi B 0€H30JIbHOM sijpe (TalloreHUpOBaHUE, HUTPOBAHUE,
ankuiaupoBanue). Peaknuu mnpucoenuHenuss kK OeH30iy (TUAPUPOBAHME, XJIOPUPOBAHHE HA
cBery). OCOOCHHOCTH XUMUU aNKWIIOEH30510B. [IpaBuia opueHTaluu 3aMeCTUTENeH B peakiusix
3aMmelenusi. bpomupoBanue U HUTpoBaHHUE Todyosda. OKHCIeHHE ATKUIOEH30J0B PACTBOPOM
nepMaHraHaTa kanus. ['ajJoreHupoBaHue amkuiIOeH3070B B O0KOBYIO 1emnb. Peakuus Brop-
na—o®urrura kak MeToj cuHTe3a ankuiOeH3050B. CTHpON Kak MNpUMEp HENpeneabHOTO
apoOMaTHUYECKOTO COCTUHEHUS.

[IpupoaHble HCTOYHUKMUYTIEBOAOPOAOB. [IpUpoHbIi U MOMYTHBINA HEPTAHBIE ra3bl, UX COCTAaB,
ucrnonb3zoBanue. Hedtb kak cMech yrieBonoponoB. IlepBuuHas M BTOpUYHAs mnepepadoTKa
Hedtu. Pudpopmunr. KameHHsbIi1 yroJs.

['eneTnyeckas CBA3b MEXAY Pa3IMUYHBIMHA KJIACCAMH YIJIEBOAOPOAOB. KauecTBEHHbIE peakuun
Ha HEIPEEIIbHBIC YTIIEBOJLOPOIBI.

I"ajioreHonpon3BOHbBIE  YIVIEBOAOPOABl. Peakumm 3amenmieHus rajoreHa Ha THIPOKCHIL,
HUTPOTPYIIIly, LUAHOTpymIy. JlelcTBUE Ha TaJOreHIPOM3BOAHBIE BOJHOIO U CIIMPTOBOIO
pactBopa mienoyd. CpaBHEHUE PEAKIMOHHOW CIOCOOHOCTH alIKWi-, BUHWI-, (QEHWI- U
OeH3WIraJIoreHn0B. Vcnonap3oBaHue rajoreH NpOU3BOJIHBIX B OBITY, TEXHUKE U B CHUHTE3E.
IToHATHE O MATHUMOPraHUYECKUX COeIUHEHUAX. [loilydeHre ankaHoB BOCCTAHOBJIIEHUEM
MOJAIIKaHOB MOI0BOAOPOAOM. MarHMHOPraHUYECKNE COCIUHEHHUS.

JleMoHcTpanum.

1. BpomupoBaHue rekcana Ha CBETY.

2. 'opeHue MeTaHa, STUJICHA, allETUJICHA.

3. OTHoOLIeHNE METaHa, STUJIEHA, alleTHJIEHA U OEH30J1a K pacTBOpaM MepMaHraHara Kajuus u
OpOMHOI BOJIE.

4. OxucieHue Toayona pacTBOPOM IEpMaHraHaTa Kajusl.

5. [lomy4yeHue >TUIeHA peakiven JeruapaTaluy 3TaHoJa, alleTUIIeHa —TUIPOIU30M Kapouaa
KaJIbLIHsL.

6. IlomydeHne cTHposia JAENOIMMEPH3ALMEN IOJMCTHPOJIA M HMCHBITAHWE €r0 OTHOILIEHUS K
pacTBopy mnepManraHata kanus. JlabopatopHsie ombITbl. COCTAaBIEHHE MOJEIEH MOJIEKYI
ankaHoB. B3anMoeiicTBue aakaHoB ¢ Opomom. CocTaBieHHE MOJIeNield MOJICKYJT HEIPeaeIbHBIX
COCIMHEHU.

IIpakTuueckas padora Ne 2. CocTaBieHrue MOAEIEH MOJIEKYJT YIJIEBOIOPOIOB.
IIpakTuueckas padora Ne 3. [losryyeHne 3TUIEHA U ONBITHI C HUM.

KontpoabHasi padora Ne 2 o teMe «YTIeBOgOPOIBI».

Tema 4. Kuciopoacoaepxamue opranudeckue coequnenus (19 u)

Cnouptsel. Homenknarypa u uzomepusi cnupToB. TokcHYecKoe NEMCTBUE HA OPTaHU3M METAHOJIA
n sta”Hosna. Ouznyeckne CBOKWCTBA NMPEAEITBbHBIX OJHOATOMHBIX CIIUPTOB. XMMHUYECKHUE CBOMCTBA
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COUPTOB (KUCJIOTHBIE CBOMCTBA, pPeakUWU 3aMENICHHUs THIPOKCUIIBHON TpyNIbl Ha TrajoreH,
MEKMOJIEKYJIIpHAsT W BHYTPUMOJIEKYJSIpHas  JETHApATalusi, OKHUCICHHWE, PEaKLIHH
YTJIEBOAOPOAHOIO pajgukana). AJKOrosisatsl. ['Maposn3, alKWIMpoBaHUE (CHHTE3 MPOCTHIX
s¢upoB 1o Bunibsimcony). [IpoMblluieHHBI CHHTE3 MeTaHOJa. MHOTOATOMHBIE CIHPTHL.
OTUIEHIVIMKONb U TJIMUEPUH, UX (PU3NYECKUE U XMUMHUYECKHe cBoWcTBa. CHMHTE3 IHMOKCaHA U3
OTUWICHITIMKOMS. TOKCHYHOCTh 3TWIEHIVIMKOJA. KadecTBeHHas peakiuss Ha MHOIOAaTOMHBIE
cuupthl. IIpocThie 3gupbl Kak U30Mephl NPEAEIbHBIX OJHOATOMHBIX CUPTOB. CpaBHEHHE HUX
(¢u3NYEeCKUX U XMMHUYECKUX CBOWCTB CO CIUpTaMu. Peakuus paclieruieHuss IpocThiX 3(HpoB
HOJI0BOZOPOJIOM.

®enonbl. HomenknaTtypa u usomepus. BzauMHoe BIusiHUE rpyln aTOMOB Ha npumepe ¢GeHoa.
duznveckrue U XUMUYECKUE CBOWCTBA (eHoNa U Kpe3osnoB. KucnoTHbie cBoiicTBa ()EHOJIOB B
CpaBHEHUHM CO cnupTamu. Peakuuu 3amenieHuss B O€H30JbHOM KOJIbLIE (TaJIOTEHHMPOBAHUE,
HutpoBanue). Oxucienne ¢peHonoB. KauectBennslie peakuuu Ha Gpenodn. [Ipumenenue genomna.
KapOonunbHble coeMHEHUS. DJIEKTPOHHOE CTPOEHUE KapOOHWIBHOW Tpymmbl. AJBIAETHIIBI U
keToHbl. du3nyeckue CBOWCTBA (opMalbpleruaa, aueraipierujaa, auerona. [lonsrue o kero-
€HOJIbHOM TayTOMEpUH KapOOHWIBHBIX COEIMHEHUN. Peakiium nprucoeAMHEHUsT BOJIbI, CIIUPTOB,
LIMaHOBOAOPO/ia U ruapocyibputa HaTpus. CpaBHEHHE PEAKIIMOHHON CIIOCOOHOCTH aJbJAETH]IOB
U KETOHOB B peakUMsAX NpucoenvHeHus. Peakuuu 3amemieHus aToMoOB BOJIOPOJa IIPU O
yriepoaHoM aToMme Ha ranoreH. [lomumepuszanus dopmanbaeruga u anetanpaeruga. CuHTes
CHUPTOB B3aUMOJIEUCTBUEM KapOOHWIBHBIX COE€IMHEHUI ¢ peakTuBOM ['punbspa. OkucieHue
KapOOHWIBbHBIX coeAHEeHU. CpaBHEHUE OKHUCIICHUS ajbJETUI0B U KETOHOB. BoccraHoBieHne
KapOOHWIBHBIX COEAUHEHMH B CHUpPThl. KauecTBeHHblE peaklUM Ha ajbJAECTHAHYIO TPYIIY.
Peakuuu anb101bHO-KPOTOHOBOM KOHIeHcauu. OcoOeHHOCTH (popMalibe-

rujaa. Peaknus popmanbreruaa ¢ peHoaom.

KapOoHOBbIE€ KUCHOTHI. DJIEKTPOHHOE CTPOCHUE KapOOKCUIIBHOU rpymmbl. ['OMonoruueckuit psij
MpEAENIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. PU3nYecKrue CBOMCTBA KapOOHOBBIX KHUCIOT
Ha IIpUMEpPE MYPAaBbUHOM, YKCYCHOM, ITPOITMOHOBOM, MAJIBMUTUHOBOM M CTEAPUHOBOW KHCIOT.
XHUMHUYECKHE CBOMCTBA KapOOHOBBIX KHUCIOT. KuUCIOTHBIE CBOWMCTBAa (M3MEHEHHE OKpacKu
VMHJAKAaTOPOB, PEAKIMU C AKTUBHBIMM METAJUIAMH, OCHOBHBIMH OKCHJIAMHM, OCHOBAHUSIMH,
consiMu). M3MeHeHue cuibl KapOOHOBBIX KHUCIOT MPU BBEACHUM JOHOPHBIX M aKLIENTOPHBIX
3amecTuTenei. BzanMoseiicTBue kKapOOHOBBIX KUCIOT CO CIIUPTaMU (peakiusi dSTepUPUKAIINN).
["anorenrpoBanre KapOOHOBBIX KHUCIOT B OOKOBYIO 11€1h. OCOOEHHOCTU MYpPaBbUHOW KUCIIOTHI.
Baxneiiimve mnpeactaBuTenu Kiacca KapOOHOBBIX KHCJIOT W uXx mpuMeHeHue. [lomyuenue
MYpaBbUHOM M YKCYCHOW KHCJIOT B TPOMBIIUICHHOCTUA. BpIcine KapOOHOBBIE KHUCIIOTHI.
[IlaBeneBass KuCIOTa Kak MPEICTAaBUTENb JUKApOOHOBBIX KucioT. IlpencraBienue o
HEeNpeIeIbHbIX U apOMaTHYeCKUX KHcioTaX. OCOOEHHOCTH UX CTPOCHHUS U CBOMCTB. 3HAUCHUE
KapOOHOBBIX KUCJIOT.

OYHKIMOHAIbHBIE MPOU3BOAHBIE KapOOHOBBIX KHCJIOT. llosydeHune XJIOpaHTHUAPUIOB U
AHTUPUIOB KHUCIOT, MX Tujaposu3. llomydeHune ClOXHBIX 3(QHUPOB € MCHOJIb30BAaHUEM
XJIOPAHTUJPHUAOB U aHTUAPUIOB KUCIOT. ClIOKHBIE YPUPHI KaK U30MEPbI KAPOOHOBBIX KUCIIOT.
CpaBHeHMe PU3NYECKUX CBOMCTB U PEAKIIMOHHOM CTIOCOOHOCTHU CIOKHBIX 3(UPOB U U30MEPHBIX
UM KapOOHOBBIX KHUCIOT. ['maponn3 cinoxHbiX 3¢upoB. CHHTE3 CIOXHBIX 3(PUpPOB (PEHOIIOB.
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Cnoxusie 3¢dupsl Heopranudeckunx kuciaor. Hurtpormmuuepun. Amuabl. Conu kapOOHOBBIX
KHCIIOT, MX TEPMHUYECKOE pa3j0KeHHE B NPUCYTCTBHM Iuenodd. CuHTE3 KapOOHWIBHBIX
COCTMHEHHUM Pa3I0KEHUEM KabIIUEBBIX COJIel KapOOHOBBIX KUCIIOT.
JleMmoHcTpanum.
1. BzaumopaencTBre HATPUS C ITAHOJIOM.
. OKucneHue 3TaHosa OKCHUJIOM MEJIH.
. 'openue 3tanonA.
. B3aumoneiictBre mpem-0yTUIOBOTO CIIUPTA C COISTHON KUCIIOTOM.
. KauecTBeHHas peakuyisi HA MHOTOATOMHbBIE CIIUPTBHI.
. KauectBennble peakiiuu Ha (hEHOJBI.
. Onpeenenre anpAeruI0B IPH MOMOIIN KAYECTBEHHBIX PEAKLIUM.
. OKucneHne anpIeruioB IEPMaHTaHATOM KaJIusl.

. [lonmy4yenue cioxHbIX 3(PUPOB.
JlabopaTopHbIe ONBITHI.
5. CBoMicTBa 3TWJIOBOTO CIIUPTA.
6. CBOMCTBa INIMLIEpUHA.
7. CpoiicTtBa (eHona. KauecTBeHHbIE peakiuy Ha (DEHOJIBI.
8. ColicTBa opMasnHa.
9. CBolicTBa YKCYCHOM KHUCJIOTHI.

10. Conu kapOOHOBBIX KHCIIOT.
IIpakTuyeckas padora Ne 4. [lonyuenue 6pomaTaHa.
IpakTnueckast padora Ne 5. [lonydeHue aneToHa.
IIpakTnueckast padora Ne 6. [lonydeHne yKCyCHOM KUCIIOTHI.
IIpakTnuyeckas padora Ne 7. [lonyueHnue sTrianerara.
IIpakTnuyeckas padora Ne 8. PemieHne skCriepuMEeHTANIBHBIX 3a/1a4 110 TEME
«Kucnoponconepxamme OpraHn4eCKue BEIIECTBAY.
KonTtpoJuabnas padora Ne3 no teme «Kucnmopoacoaep:xamime OpraHu4eCKrue BEIECTBAY.
Tema 5. A30T1- u cepocoaep:xamue coefuHeHus (6 1)
Hutpocoenunenusi. Onexmponnoe cmpoenue numpozpynnsi. llolydeHHE HUTPOCOEAUHECHUM.
B3puviguamoie sewjecmeaa.
Amunbl. M3omepust amuHOB. llepBUuHBIE, BTOpUYHBIE W TpPETUYHbIE aMHUHBI. Duznueckue
CBOMCTBA MPOCTEHIIMX aMHUHOB. AMUHBI KaK OpraHudyeckue ocHoBaHus. Coiu aaKHIaMMOHUSI.
AJKWUIMpPOBAaHUE W AlWIMPOBAHME AaMUHOB. PeakuuM aMHHOB C a30THCTOM KHUCJIOTOM.
Apomarnueckue amMuHbl. AHWIMH. B3auMHOe BiMsHHME TpyHIl aTOMOB B MOJIEKYJIE€ aHUJIMHA.
XVMHUYECKHE CBOMCTBA aHWIWHA (OCHOBHBIE CBOMCTBA, PEAKIIMH 3aMEIEHUS B apOMaTUYECKOE
AP0, OKHUCIIEHUE, amwinpoBaHue). Jlnazocoenuuenus. [lomyuyeHne aMUHOB W3 CIHUPTOB H
HUTpocoenuHeHui. [Ipumenenue annnuna. Cepooprannueckue coequHenus. [IpencraBnenue o
CEpPOOPraHuyYecKux coeAuHeHusIX. (OCOOEHHOCTM UX CTPOEHUSI W CBOWCTB. 3HayYeHUE
CEpOOPraHNYECKUX COCAUHEHUM.
I'ereporukibl. @PypaH W OUPPONT  KaK MPEICTABUTENM NSATUWICHHBIX TIeTEPOLUKIIOB.
DJIEKTPOHHOE CTPOEHUE MOJIEKYJBI nupposia. KuciotHele cBoiictBa nuppona. [lupuanH kak
MIPEACTABUTEND [ECTUYIEHHBIX TETEPOLMKIIOB. DJIEKTPOHHOE CTPOECHHUE MOJEKYJbI MUPUIAMHA.
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OCHOBHBIE CBOMCTBA NUPUAMHA, PEAKUUU 3aMELIEHUS C apOMATHYECKUM  SIAPOM.
[IpeacraBnenne 00 uMHUAA30JIe, TUPUAMHE, IIypUHE, IyPUHOBBIX M MNHPUMHIUHOBBIX
OCHOBaHMSIX.

JleMmoHcTpanum.

1. OcHOBHBIE CBOWICTBA aMUHOB.

2. KauecTBeHHbIE peaklINY HA aHUJIUH.

3. AHUIMHOBBIE KPACUTEIIH.

4. OOpa31ibl TETEPOIUKINYECKUX COSTMHEHUN.

JlaGopaTopHblie onbIThl. KaueCcTBEHHBIE pEaKIMY HA aHUJIMH.

IIpakTnueckasi padora Ne9. Pemienne sxcriepuMeHTaIbHbIX 3a7a4 0 TEME «A30TCOAEPIKAILINE
OpraHUYECKUE BEUIECTBAY.

Tema 6. buosiornueckn akTuBHbIe BewecTBa (14 4)

XKupsl Kak cioxHble 3(PUPHI TIUIEPUHA U BBICIIMX KapOOHOBBIX KUCIOT. OMBUIEHHE KUPOB.
['unporennsanus xKUpoB. Mblila Kak COJIA BBICHIUX KapOOHOBBIX KHCIIOT.

YraeBoabl. MoHo- u aucaxapunbl. OyHKIMU YriaeBoaOB. buonorndeckas pojp YrieBOIOB.
['moko3a — (¢u3MYecKue CBOMCTBA, JUHEHHAs W LMKIM4YecKas (opmbl. Peakuuu TrOKO3bI
(OKHCIIEeHHE a30THOM KHUCJIOTOH, BOCCTAHOBJEHUE B IIECTUATOMHBIA CIUPT), KaYE€CTBEHHbIE
peakuuu Ha IOKo3y. bpoxkenue rimroko3bl. dpykTo3a Kak H30Mep IIOKO3bl. Puboza u
ne3okcupudo3sa. [lonsTue o rmuko3uax.

Hucaxapuael. Caxapo3a Kak PeJCTaBUTEIb HEBOCCTAHABIMBAMOIINX AUcaxapu1oB. Manbro3a u
JaKTo3a, 1emuiobnosa. ['naponus nucaxapuaos. [lomyueHue caxapa U3 caxapHOi CBEKIIbI.
[Tomucaxapuasl. Kpaxman, INIMKOreH, nemnoiio3a. KadecTBeHHas peakuuss Ha Kpaxmall
I'unposns nonmcaxapunoB. HykienHoBblie kucnotel. Hykneosunsl. Hykneorunsl. Hyknennose
KUCHOTHI Kak npupoansie noaumepsl. Ctpoenue JJHK u PHK. I'naponn3 Hykii€enHOBBIX KUCIOT.
AMMHOKHCIIOTHI KaK aM(OoTepHbIe cOeAMHEHUS. Peakinu ¢ KUCIOTaMU U OCHOBAHMSIMHU.
Oo6pazoBanue cnoxHbIX 3¢upos. [lentunel. [lenTuanas cBs3b. AMHIHBIN XapaKkTep MENTUIHOM
cBsa3u. ['maponu3 nentuaoB. benku. [lepBuynas, BropuyHas U TpeTUYHAsK CTPYKTYPhI OEIKOB.
KauecTBeHHbIE peakliuy Ha OENKU.

JleMoHcTpanum.

1. PacTBOpUMOCTB YIJI€BOIOB B BOJE U ITAHOJIE.

2. KayecTBEHHBIE pEAaKIIMH HA [ITHOKO3Y.

3. O6pa3ibl aMUHOKHCIIOT.

JlaGopaTopubie ombiThl. 11. CBoiicTBa rmroko3bl. KadecTBeHHass peaklusi Ha TLJIHOKO3Y.
Omnpenenenre Kpaxmania B MpoAyKTax nutanus. 12. [[BeTHbIe peakuuu OEIKOB.

Kontpoabnasi padora Ne 4 mo TeMe «A3zoTcoiepxkaiiue W OHOJIOTHYCCKH AaKTHBHBIC
OpraHUYECKUE BEUIECTBAY.

Tema 7. BbicokoMoJIeKYIsIpHBbIE coequHeHUs (4 1)

[loHsiTHE O BBICOKOMOJIEKYJISIPHBIX BemlecTBax. llommMepuzanuss W MOMMKOHACHCAIMS Kak
METOJbl CO3JaHUS TMOJMMEPOB. OiacToMepbl. [IpUpOAHBII M CHHTETHYECKHM KaydykK.
Cononumepuzanusa. CoBpeMEHHbIC IUIACTUKU (MOJMATHIICH, TMOJUIPOINUIIEH, MOJIUCTUPOII,
MOJIMBUHWIXJIOPU, (TOopormiact, mnoaudTWiIeHTepedTanaT, akKpui-0yTaaueH-CTUPOIbHBIN
IJIACTHUK, MOJUKapOoHatsl). [IpupoaHsie U cuHTeTHUYECKHE BOJIOKHA (0030p). JleMOHCTpanuu.
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1. OGpasusr miaactukoB. 2. Komnmekuus BosnokoH. 3. [lonmukoHaeHcanusi STUICHTJIMKONS C
TepedTaneBoil KHCIOTOM.

JlaboparopHbie onbIThI. 13. OTHONIEHNE CHHTETHYECKUX BOJIOKOH K pacTBOpaM KHCIIOT U
LIEJI0YEH.

IIpakTuyeckas padora Ne 10. Pacnio3HaBanue miacTUKOB.

IpakTnueckas padora Ne 11. Pacrio3HaBaHK€E BOJIOKOH.

Ilnanupyembie pe3yabTaThl 00y4eHHUSI M OCBOCHUSI COIEPKAHUA KypPca XUMHHU
JlesiTenbHOCTh 00pPa30BATENBHOIO YUPEKIEHUST 00IIero oOpa3oBaHUs B OOYYEHUU XHUMHUHU B
cpenHelt (MoJIHOM) 0OIIel IIKoje J0oKHA ObITh HaIlpaBjieHa Ha JOCTHXKEHHUE O00YydaroIIMMUCs
CIIEIYIONTUX JIMYHOCTHBIX PE3yIbTaTOB:

1) B lICHHOCTHO-OPUEHTAIIMOHHOU cpepe — UYBCTBO TOPAOCTH 32 POCCUMCKYIO XUMHUYECKYIO
HayKy, TYMaHU3M, I1eJIeyCTPEMIICHHOCTh, BOCIIUTAHWE OTBETCTBEHHOT'O OTHOIIECHUS K MPHUPO/IE,
OCO3HAaHHE HEOOXOAMMOCTH 3alllUThl OKPYXAIOIIEH Cpeabl, CTPEMJICHUE K 3JI0pOBOMY 0Opasy
KU3HH,

2) B Tpyll0BOH chepe — TOTOBHOCTh K OCO3HAHHOMY BBLIOOpY JalibHEUIIEeH 00pa3oBaTebHOM
WM Ipo(heCCUOHATBHOU TPACKTOPHH;

3) B mo3HaBaTeNbHON (KOTHUTHUBHOM, MHTEIIEKTYaIbHOM) cpepe — yMEeHUEe yImpaBisiTh CBOEH
MO3HABATEIILHOM JIeATEeIbHOCTHI0. MeTanpeMeTHBIMU PEe3yJIbTaTaMH OCBOCHHS BBIITYCKHUKAMU
cpenHei (1oJIHOM) O0IIeH MIKOJIBI MPOTPaMMBI IO XUMUU SIBJISTFOTCS:

1) ucnosib30BaHUWE YMEHHUUA M HABBIKOB PA3JIMYHBIX BHUOB IMO3HABATEIILHOW JIESITEIIBHOCTH,
MPUMEHEHUH  OCHOBHBIX METOJIOB  TMO3HAHMS  (CHUCTEMHO-WUH()DOPMAIMOHHBIA  aHau3,
MOJICIIUPOBAHUE) ISl M3YYCHUS PA3IUYHBIX CTOPOH OKpPYXalolleld HeHCTBUTEIBHOCTH; 2)
MCITOJTb30BAaHNE OCHOBHBIX MHTEIJICKTYIBHBIX OTIEpaInii: (POpMYITUPOBAHKUE THITOTE3, aHAIN3 U
CUHTE3, CpaBHEHHE, OOOOIICHWE, CHUCTEMAaTHU3allvs, BBISIBJICHUE MPUINHHO-CIEACTBEHHBIX
CBs3€H, MIOMCK aHAJIOTOB;

3) yMeHue TeHepUpOoBaTh UICH U ONIPEIEIIATh CPEACTBA, HEOOXOAUMBIC JIJIS MX peaTu3alliu;

4) ymeHue onpeesaTh IS U 3a/1a4 JCATEIBbHOCTH, BEIOMPATh CPEACTBA PeATU3AINH IS U
MIPUMEHSTDH UX Ha MPAKTHKE;

5) ucnoyib30BaHUE PA3NIMYHBIX HCTOYHUKOB JIJIS MOTYUYSHUSI XUMUYECKON HH(pOpMaIInH,
MMOHUMAaHUE 3aBUCUMOCTH COZIEp>KaHus U (DOPMBI MpeACTaBICHUS HHGOPMAIINH OT IeJIeH
KOMMYHUKAIIMH U aJipecaTa.

B obnactu npeaMeTHBIX pe3yIbTaToB 00pa30oBaTeIbHOE YUPEKISHHUE O0IIEro 00pa3oBaHMs
MPEIOCTABIISCT YUCHUKY BO3MOXKHOCTD Ha CTYTIEHH CPEHETO (TIOJTHOTO) 00I11ero o0pa3oBaHus
npu

M3YYCHUU XUMHUH HAYIUThCS:

A) Ha 6a30BOM YpOBHE B O3HABATEILHOU cdepe:

1) naBaTh omnpeneacHUs U3YICHHBIX TTOHSTHIA,

2) ONUCHIBATh IEMOHCTPAIMOHHBIC U CAMOCTOSITEIIBHO TIPOBEICHHBIC DKCIIEPUMEHTBI, UCIIOIB3YS
JUTSL 3TOTO €CTECTBEHHBIN (PYCCKUIA, POJTHOM) SI3bIK U SI3bIK XUMUU;

3) onuCBIBaTh M pa3inyaTh U3YYCHHBIC KJIACCHI HCOPTAHMYECKUX M OPTaHUYECKUX COCTMHCHUMH,
XUMUYCCKUE PEAKIINN;



4) xmaccupuIMpOBaTh U3y4YEeHHBIE OOBEKTHI U SIBJICHUS;

5) HaOmoAaTh JEMOHCTPUPYEMBIE U CaMOCTOSATEIIBHO TPOBOJUMBIC OIBITHI, XUMUYECKHE
peakIuu, MPOTEKAIOIIUE B IPUPOJIC U B OBITY;

6) nenaTh BBIBOABI W YMO3AKIIOUEHUS W3 HAOMIONCHWN, W3YYEHHBIX XUMHUYECKUX
3aKOHOMEpPHOCTEH, MPOTrHO3UPOBATh CBOMCTBA HEU3YUYEHHBIX BEIIECTB IO aHAJIOTUHU CO
CBOMCTBAMHU U3YUYECHHBIX;

7) CTPYKTYpUPOBaTh U3yUYECHHBI MaTEpHall;

8) MHTEPIPETUPOBATh XUMUUYECKYIO HH(POPMALIUIO, TOTYYEHHYIO U3 IPYTUX UCTOYHUKOB;

9) onuchIBaTh CTPOCHUE ATOMOB 3JIeMEHTOB [—IV mepno1oB ¢ UCHOIB30BAHUEM 3JIEKTPOHHBIX
KOH(UTYpalii aTOMOB;

10) MonenupoBaTh CTPOEHUE MPOCTEHIITUX MOJIEKYJI HEOPTaHUYECKUX U OPTraHUYECKUX BEIIECTB,
KPUCTAJUIOB; B IICHHOCTHO-OPUEHTAIIMOHHON cepe: aHATU3UPOBATh U OLIEHUBATH MOCIIEACTBUS
JUTSL OKPYKAIOIIe cpejibl OBITOBOM U MPOU3BOJACTBEHHOMN JCSATEILHOCTH YETIOBEKA, CBSI3AHHOM C
nepepabOTKON BELIECTB.

b) Ha yriy6i1eHHOM ypOBHE:

1) naBaTh onpenesieHNs U3YYEHHBIX TTOHATUH;

2) ONKCHIBATh JEMOHCTPAIMOHHBIE U CAMOCTOSITENIEHO MTPOBEJICHHBIE AKCIIEPUMEHTHI, UCTI0JIb3YsI
JUTSI 9TOTO €CTECTBEHHBIN (PYCCKUIA, POJTHOM) SI3BIK U SI3bIK XUMUU;

3) OOBSACHATH CTPOCHHME W CBOMCTBA M3YYECHHBIX KJIACCOB HEOPTAaHUYECKUX M OPTraHUYECKUX
COeIMHEHMUI; 4) KIaccu(UIMPOBATh N3YUCHHbIC OOBEKTHI U SBJICHUS;

5) HabmogaTh JAEMOHCTPUPYEMBIE W CAMOCTOSITEIIBHO IPOBOJIMMBIE OIBITHI, XUMHUYECKHUE
pEeaKIMU, MPOTEKAIOIIME B IPUPOJIE U B OBITY;

6) wuccrenoBaTh CBOMCTBA HEOPraHUYECKUX M OPraHMYECKHX BEIIECTB, OMPEIETSATh UX
MPUHAJIJICAKHOCTh K OCHOBHBIM KJIaCCaM COEJIMHECHUIA;

7) 0000111aTh 3HAHUS U JieJaTh 000OCHOBAHHBIE BHIBOJIBI O 3aKOHOMEPHOCTSIX U3MEHEHUSI CBOMCTB
BEIIIECTB;

8) CTpyKTypHpoOBaTh yueOHYIO HH(pOpMALHIO;

9) unTepnperupoBath HHGOPMALIMIO, MOJYYEHHYIO M3 APYTUX HCTOYHHKOB, OIICHUBATh €€
Hay4YHYIO JOCTOBEPHOCTH;

10) OOBACHATH 3aKOHOMEPHOCTU TMPOTEKAHUS XUMHUYECKUX PEaKIUi, MPOrHO3UPOBATH
BO3MOXXHOCTh HMX TIPOTEKAaHHWS Ha OCHOBE 3HAHUM O CTPOEHUU BEIIECTBA U 3aKOHOB
TEPMOIMHAMUKY;

11) 0OBACHATH CTpoeHUE aTOMOB 3JIeMeHTOB [—IV meproga ¢ UCHOIB30BaHUEM JJIEKTPOHHBIX
KOH(UTypaiuii aToMoB;

12) MmoenupoBaTh CTpOSHUE TPOCTEHIITNX MOJIEKYJI HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB,
KPUCTAJLIOB;

13) mpoBOAUTH pacyeThl MO0 XUMUYECKUM (DOpMYJiaM U ypaBHEHUSIM;

14) xapakTepr30BaTh U3yYCHHbIE TEOPUU;

15) camocTosTeIbHO MOOBIBAaTH HOBOE ISl c€0sl XMMUUYECKOE 3HAHWE, MCIOJIB3YS ISl ATOTO
JOCTYIHBIE UCTOYHUKU MH(OpMaIMK; B IIEHHOCTHO-OPUEHTAIIMOHHON c(epe: MpOorHo3upoBaTh,
aHaJIM3UpOBaTh M OICHUBATH TMOCJIEACTBUSl JUISl OKpYXalolleil cpeabl OBITOBOM W
MIPOU3BOJICTBEHHOH JEATEILHOCTU YeJIOBEKA, CBA3AHHOM ¢ epepabOoTKOM BEIIECTB;
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16) camOCTOATENBHO IJIAHUPOBATH M IPOBOJIUTH XUMUYECKHUM IKCIIEPUMEHT, COOJI01asi IpaBUiia
6e30macHOi paboThI ¢ BEIIECTBAMHU U JTa0OPAaTOPHBIM 000PYIOBAHUEM;

17) oxa3piBaThb MEpPBYIO MOMOLIb IpPU OTPABICHUAX, OKOraX M JPYruX TpaBMax,
CBSI3aHHBIX C BEIECTBAMHU M JIAOOPaTOpPHBIM 00OpYAOBaHHWEM. MPUPOIHBIX CYIb(UIOB,

cynbGhaToB.

> TemaTHueckoe IJIAHUPOBAHUE yqeﬁHoro MaTtepualia.
Homep temsl u ee o) N3 Hux: OJNEKTPOHHBI € Dopmbl
Ha3BaHHE § Q % 318z 3|53 yueOHo- peanu3zanuu paboueit
° % = % % o % (;D 5 METOAMYECKH € NPOrpaMMbI BOCITUTAHUS
§ S E S E S MaTepuabl
w o 8 v
18 15 2 1 EKIIOP VYcraHoBaeHue
http://school- JIOBEPUTEIBHBI X
collection.ed u.ru/ OTHOUICHUH MEXTy
YUUTEJIEM U €T
. YUCHUKAMH,
Caiir «Bce mis CIIOCOBCTBYIOIIIX
VUUTEIS] XUMUH HO3MTHBHOMY
BOCIIPHSITHIO YYAIIIUMUCS
}l:[r?IByTgfee;I/I;Iee u http://him.1se TpeOoBaHUl U TPOCHO
Stember.ru/ YUUTEIIS, PUBIICYCHUIO
WX BHUMAaHHUS K
Caiit «BuptyanbHa s 00Cy)KaeMO# Ha ypoKe
XUMHYecKas 1mKonay | HHdopManuu,
AKTUBU3AINH UX
M03HABATENLHON
JeSITeITHHOCTH
OcHoBHbIE NOHATHSA | 13 3 1 1 EKIIOP Ycranosnenue
OpraHUu4eCcKOM http://school- JIOBEPUTEIBHBI X
XAMHH collection.ed u.ru/ OTHOIICHUI MEKITY
. YUUTEJEM U €ro
Caiit «Bce ns VYeHIKAMH,
VUUTEIS] XUMUH) CTI0COBCTBYFOMHX
http://him.1se TO3HTHBHOMY
temberru/ BOCHIPHATHIO Y4AIIMUCS
TpeboBaHUM 1
YrneBoaopoas 25 http://him- school.ru | akTuBu3aIHH
MO3HaBaTEIbHOU
JeSITeTTbHOCTH
Kucnopoaconepxa | 19 3 EKIIOP [To6yxnenne
e OPraHUYeCKHe http://school- MIKOJILHUKOB COOJIFOIATh
COETMHEHUS collection.ed u.ru/ Ha YPOKE OOIICTPHHSTHI €

HOPMBI ITOBCICHU,
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him.1september.ru/
http://him.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him.1september.ru/
http://him.1september.ru/
http://him-school.ru/
http://him-school.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

npaBuiia OOIIEHHUs CO
CTapIIUMHU
(yuurensimMu) u
CBEPCTHUKAMHU
(LLIKOJIBHUKAM H),
MPUHITUIIBI YIeOHOM
JTMCUUILTUHBL U

CaMOOpraHU3aIx
A3oT- 1 6 4 EKIIOP [TpuBeueHEe BHUMAHHS
cepocoiepIKalime http://school- HIKOJIbHUKOB K
COEIMHEHUS collection.ed u.ru/ [ICHHOCTHOMY aCIEKTy
. M3y4aeMbIX Ha ypOKax
Caiir «Bee n1s SABJICHUH, OpraHU3aIKs UX
YHHUTCIL XUMHID) paboThI ¢ moaydyaeMoii Ha
http://him.1se YPOKE COLIMATILHO .
Stember.ru/ 3HAYNMOH MH(pOpMaLTUe
Cair
«BupryaibHa s
XUMHYECKAs [IKOJIa
buonornuecku 14 7 EKIIOP [IpuBneuenue BHUMaHUA
aKTHBHbIC BEIIECTBA http://school- IIKOJIbHUKOB K
Bricokomonekynsip | 4 collection.ed u.ru/ IICHHOCTHOMY aCIeKTy
HBIE COCIUHEHUS EKIIOP M3y4aeMbIX Ha ypOKax
http://school- SIBIICHHI, OpraHu3aIus uX
Kap6oHoBbie collection.ed u.ru/ paboThI C MoTyYyaeMou Ha
KUCIOTHI. CII0XKHBIC . YPOKE COLMAIBLHO
3¢upsl. Kupsi Caiir «Bce s 3HaUMMOM HHpOpMAaLHeE
VTIeBoIbI YAUTCIIS XUMAK MHMIMMPOBAHUE €€
benku. ITomumepst http://him. 1se o0CyX/1eHus,
Stember.ru/ BBICKa3bIBAHUSI
YYaIIUMHCS CBOCTO
MHEHHUS 110 €€ MOBOY,
UTOTO: 10211

BBIPA0OTKH CBOETO K HEM
otHoweHus . Opranuzanus
necTBa MOTUBUPOBAHH
BIX U 3pYAUPOBAHHBIX
yuyauxcs HajJ Ux
HEYCIEBAOIINMHU
0JIHOKJIACCHUKaMH,
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KanenaapHo — TeMaTn4yecKkoe IJIAHUPOBAHHUE M0 y4eOHOMY NpeaMeTy « Xumus», 10
KJ1ace
(3 u B Hemearo, Becero 102 4. B rox)

Ne .. Tema ypoka KoJu-Bo Hara a/3
HACOB T ran ‘ dDakT
| yveTBepTh (24 4)
Tema 1. IOBTOPEHME U YIJIYBJIEHUE 3HAHUM (18 uacos)
1 ATOMBI, MOJIEKYJIBI, BEIIECTBA 1 §1
2 Ctpoenue aToma 1 §2
3 [Tepunonnueckuii 3aKoH 1 1 §3
Ilepuonnueckas cucrema
XAMUYECKUX 31eMeHToB /1. W.
Menpeneena
4 XuMH4ecKas CBSI3b 1 84
5 ArperaTtHble COCTOSTHUS 1 §4
6 Pacuersl no ypaBHEHUsIM 1 §5
XUMHUYECKHUX PEaKIIHi
7 ["a3oBble 3aKOHBI 1 §6
8 Kiaccudukanust XuMuaeckux 1 §7
peakuuii
9 OKucauTenbHO- 1 §7
BOCCTaHOBUTEJIbHBIE PEAKIIUU
10 Bakneiimme Kiacchl 1 §8
HEOPraHMYECKUX BEILEeCTB
11 Peakmuu nonHoro ooMena 1 §8
12 PactBopsl. Pemenue 3anau 1 §9
13 Komnoiinnaeie pacTBOpsI 1 §10
14 I'uaponus coneit 1 §11
15 KommnekcHble coeTUHEHNS 1 §12
16 [TpakTdeckas padora Ne 1. 1 Odopmuts
PeakmonHnast cnocoOHOCTH MPAKTUYECKYIO
BEIIIECTB B PaCTBOPaxX paboty
17 O6o0maroiiee TOBTOPEHUE 10 1 [ToBTOpUTH §1-12
TeMe «OCHOBBI XUMHI
18 KonTpomnbHas padora Ne 1 o 1 [ToBTOpUTH §1-12
TeMe «OCHOBBI XUMUM
TEMA 2. OCHOBHBIE ITOHSITUSI OPTAHUYECKOU XUMMH (13 YACOB).
19 [Ipenmer u 3HauUeHUE 1 §13
OpPTaHHYECKON XUMUHU
20 Pemenue 3amau 1 §13
21 [TpuurHBI MHOTOOOpa3Us 1 §14
OpPTaHUYECKUX COCTMHEHUN
22 DNEKTPOHHOE CTPOECHUE U 1 §15
XUMHYECKHE CBS3H aToMa
yriaepoaa
23 CrtpykrypHas Teopus 1 §16
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OPraHNUYEeCKUX COCTUHECHHI

24 CrpyKTypHas u3oMepus 1 §17
Hroro: 24y; x/p-1; n/p - 1.
Il yerBepTh (24 )
1. IIpocTpaHcTBEHHAs U30MEPUS 1 §18
2. DnekTpoHHBIC 3P PEKTH B 1 §19
MOJIEKYJIaX OPraHUYECKUX
COCTUHEHUN
3. OCHOBHBIE KJIACCHI 1 §20
OPraHUYECKUX COCAUHEHHUI.
I'omonoruyeckue psasl.
4, Homenkiarypa oprannueckux 1 §21
COEeIUHEHNN
5. OcobenHocty U 1 §22
KJIaccupUKaIms
OpPraHUYECKUX PeaKIuil
6. OxuCIUTENHHO- 1 §23
BOCCTAaHOBUTEJIbHBIE PEAKIIUU
B OPraHUYECKON XUMUU
7. O06061maro11iee NOBTOPEHUE 11O 1 [osroputs §13-23
Teme «OCHOBHBIC TTOHATHUS
OpPraHUYECKON XUMUN
TEMA 3. YIVIEBOJOPO/BbI (25 YACOB).
8. Ankanbl. CtpoeHue, 1 §24
HOMEHKJIATypa, U30Mepus,
(u3nueckue CBOMCTBA.
Q. XuUMHUYECKHe CBOMCTBA 1 §25
QIKaHOB
10. [losnydyeHnue u npuMeHeHe 1 §26
ankaHoB. Pemenue 3anay.
11. [IpakTuyeckas padora Ne 2. 1 Odopmutsb
CocraBieHue Mozenei MPAaKTUIECKYIO
MOJIEKYJI YTIIEBOIOPOIOB paboty
12. [{uxnoankaHsbl. 1 §27
13. Anxkensl. CTpoeHue, 1 §28
HOMEHKJIaTypa, U30Mepusl.
14, XUMHYECKUe CBOMCTBA 2 §29
QJIKEHOB
15. [TonydyeHnne u npuMeHeHue 1 §30
asikeHoB. Pemenue 3a1a4 u
BBITTOJIHEHUE YIIPAKHEHU T
16. [IpakTruyeckas padora Ne 3. 1 Odopmutsb
[Tonmy4yeHnne 3TUICHA M OTIBITHI MPAKTUIECKYIO
C HUM paboty
17. AnkagueHsl 1 §31
18. [Tonmnmepuszanus. Kayayk. 1 §32
Pe3una
19. Anxunsl. CTpoeHue, 1 §33
HOMEHKJIaTypa, U30MepHus,
(u3nueckue cBOMCTBA.
20. XuMHUUYECKHe CBOMCTBA 1 §34
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AJIKUHOB

21.

[Tonydyenue u npuMeHeHUE
alKUHOB. Pentenue 3a1ay u
BBIIIOJIHCHUE YIIPAKHEHUN

§35

22.

Pemrenue 3agau u
BBITIOJTHCHUE YIIPOKHCHHUN

Penute 3agaun

23.

Apomaruyeckue
yrieBogopoabl. CTpoeHue
OEH30JILHOT'O KOJIBIIA,
HOMEHKJIaTypa, H30MEPHS,
(bu3MYecKre CBOMCTBA apEHOB

§36

24,

XHUMHYECKHE CBOMCTBA
0O€eH30J1a 1 ero TOMOJIOIOB

1

§37

Hroro: 24 u; x/p - 0; n/p — 2.

Il verBepTsh (30 u)

[Tonyyenue u npumMeHeHUE
apeHOB.

1

§38

[TpuponHbIE HCTOYHUKU
yraeBogopoaos. Hedrs, ras,
yroJib. [lepBuynas
nepepadoTka
YTJIEBOJIOPOIAHOTO ChIPhSI

§39

['my6oxkas mepepaboTka
Hedtu. Kpekunr,
pudOpPMUHT.

§40

I'eneTnueckas cBSI3b MCXKIY
pa3IMYHBIMH KJIAaCCAMHU
YTIIEBOJJOPOJIOB

§41

l"amorenonpon3BoaHbIE
yrieBoopoaoB. CTpoeHue,
HOMEHKJIaTypa, H30Mepus,
(1)H31/I‘-I€CKI/I€ U XUMHUYECKUC
CBOICTBA

§42

6.

O6o0maroiiee MOBTOPEHUE 10
TeMe «YTIEBOAOPOIBI»

[ToBTOpUTH §24-42

7.

Konrtpomnsnas padora Ne 2 o
TeMe «YTIEBOAOPOIBI»

1

[ToBTOpUTH §24-42

TEMA 4. KUCJIOPOACOAEPKAIIUE OPTAHUYECKHUE COEAUHEHMUS (19 YACOB)
8. CrupTsl 1 §43
9. XuMudecKre CBOICTBA U 10 2 §44
naydeHue cnupros. [IpocTsie
3UpHI
10. [TpakTuueckas padora Ne 4. 1 Odopmuts
[Toygenune OpomaTana PaKTHYECKYIO
paboty
11. MHoOroaroMHsbl€ CIMPTHI 1 §45
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12. DeHoJTbI 1 §46
13. Pemtenue 3amay u 1 Pewmurs 3agaun
BBIIIOJIHCHUE YIIPAKHEHUI
14. KapOoHunbpHbIE COCTMHEHMS: 1 847
HOMEHKJIAaTypa, H30Mepusi,
15. peaKIu IPUCOETUHEHUS
16. XUMUYECKUE CBOWCTBA U 1 §48
METO/IbI ITOTYICHHUS
KapOOHUIIbHBIX COCTMHEHUN
17. [IpakTuueckas padora Ne 5. 1 Odopmuts
[Tonyyenue anerona PAKTUYECKYIO
pabory
18. Pemrenue 3agau u 1 Pemmuts 3agauu
BBHITIOJTHEHHE YIIPAKHEHUH
19. KapOoHOBBIE KUCITOTHI 1 §49
20. [TpakTruyeckas padora Ne 6. 1 Odopmuts
ITony4yenue ykcycHon MIPaKTUYECKYIO
KHCIIOThI paboTty
21. OYHKIMOHATbHbBIE 1 §50
MIPOU3BOTHBIC KAPOOHOBBIX
KHCJIOT
22. [TpakTuueckast paborta No 7. 1 Odopmuts
[Tony4yenue sTnnanerara PAKTHYECKYIO
pabory
23. MHoroo6pa3ue KkapOOHOBBIX 1 §51. Pemuth 3amaun
kucnot. Perenue 3anau u
BBITIOJTHEHUE YITPaXKHEHUN
24, ITpakTryeckas padora Ne 8. 1 Odopmuts
Pewenne [IPAKTUYECKYIO
IKCIIEPUMEHTATBHBIX 33144 110 paboty
teme «Kucnopoacoaepxarine
OpraHUYECKHE BEIIECTBA»
25. O0600manmuil ypok 1mo Teme 1 [ToBTOpUTH §43-51
«Kucnopoaconepxaiue
OpPTaHHYECKUE COCTMHCHHUS
26. Kontponbnas padoTa o teme 1 [ToBTopuTs §43-51

«Kucnopoaconepxaiune
OpPraHUYECKNE COEAUHEHUS

TEMA 5. A3BOT- U CEPOCOAEPKAIIUE OPTAHUYECKUE COEAUHEHMUS (6

YACOB)
27. Hutpocoenunenus. AMuHBI 1 §52, 53
28. ApoMaTniecKre aMHUHbI 1 §54
29. Cepooprannyeckue 1 §55,56
COE/IMHEHNSI.
['eTeponmximyeckue
COE/INHEHUS.
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30. IllecTruncHHbIE 1 §57. Pemuth
reTeponuKIIbl. Penenue 3amayq 3aj1auu.
Y BBINIOJTHCHUE YITPOKHEHUN
Hroro: 30 u; k/p —2; n/p —6.
IV gyerBepTh (24 4)
ITpakTnueckas padora Ne 9. 1 Odopmuts
Perenne PAKTUYECKYIO
AKCIIEPUMEHTAJIbHBIX 3a- a4 paboty
0 TeME «A30TCOepIKAIIUC
OpPraHUYECKUE BEIIECTBA»
1. O06o0maroiiee MOBTOPEHUE 10 1 [ToBTOpHTH §52-57
TeMe «A30T- U
2. cepocozepKalue
OpPTraHUYeCKUE BEIECTBA»
TEMA 6. BUOJIOTUYECKHN AKTUBHBIE BELHLIECTBA (14 yacoB)
3. OO61mas xapakTepucTuKa 1 §58
YTJIEBOIOB
4. CtpoeHne MOHOCaXapHu0B. 1 §59
JluHeWHbIC U ITUKIINYECKHE
CTPYKTYPBI
5. XHUMUYECKUE CBOMCTBA 1 §60
MOHOCaxapui0B
6. Hucaxapuibt 1 §61
7. [Tonucaxapus 1 §62
8. Pemenue 3agau u 1 Pemmmts 3amaun
BBHITIOJTHEHHE YITPAKHEHUH
9. Kupsl u macna 1 §63
10. AMMHOKHUCIIOTBI 1 §64
11. Ilentuner 1 §65
12. benku 1 §66
13. CTpyKTypa HyKJIEMHOBBIX 1 §67
KHCIIOT
14. buonoruueckas poiab 1 §68
HYKJICMHOBBIX KHUCJIOT
15. O6o61matoriee MOBTOpeHUE Mo 1 [ToBTOpUTHL §58-68
TeMaM «A30TcozepKalue u
OMOJIOTUYECKH aKTHBHBIC
OpTaHHYECKUE BEIIECTBA»
16. KonTponbnas padora Ne 4 o 1 IToBTOpuUTH §58-68

TeMe «A30TCo/IepKaITue ’
OUOJIOTUYECKHU aKTUBHBIE
OpraHMYECKHE BEIIECTBA»

TEMA 7. CMUHTETUYECKHUE BICOKOMOJIEKYJISIPHBIE COEJIUHEHUSI (4 yacoB)

17.

ITonumepsr

1

§69

18.

[TonumepHsIe MaTEpHAIIBI

1

§70
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19. [Tpaktuyeckas padora Ne 10. 1 Odopmuts
Pacno3naBanue niaacTukoB PAKTUYECKYIO
pabory
20. [TpakTnueckas padorta Ne 11. 1 Odopmuth
PacniozHaBanue BOJIOKOH HPaKTUIECKYIO
pabory
21. 3aKIIOUNUTENbHBINA YPOK 1
22-24 PesepBHOE Bpems 3

Hroro: 24 u; x/p—1; n/p - 2.

Toa: 102 u; x/p —4; n/p — 11.
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