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COJAEP)KAHUE ObYYEHUA

KprI/IBOM B JAHHOM TCKCTEC BBIJACJIICHEI 3JICMCHTEI COACPKAHU A y‘l€6HOI‘O MaTepuajia, KOTOPLIC

M3Yy4aloTCs B 03HAKOMUTEIHHOM IJIAHE U HE BKJIFOYAIOTCSL B COCTaB MPEJAMETHBIX PE3yJIbTaTOB
ocsoenusa OOII COO.

10 KJIACC

TeopeTuvyecKkue OCHOBbI OPraHUYeCKON XMMUM

IIpenmer u 3HayeHHWE OPraHUYECKOM XUMHUM, MpPEICTABICHHME O MHOroo0pasuu
OPraHUYECKHX COCIUHEHUMU.

DJNEeKTPOHHOE CTPOEHHE aTroMa YIJepoJa: OCHOBHOE M BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH atoMa yriepoja. XMMHYECKasl CBsI3b B OPraHMYECKUX COECIUHEHUSX.
Tunbl THOpUIM3AM aTOMHBIX OpOuTaneil yriepoga. MexaHu3mbl 00pa3oBaHUsI KOBAJCHTHOU
cBsi3U (OOMEHHBIN U JOHOPHO-aKIENTOPHBIN). TUIBIIEpEKPhIBAHUS aTOMHBIX OpOUTaIeH, G- U T-
cBs3u. OnuHapHasi, ABOMHAs W TpoilHas cBsi3b. CrocoObl pa3peiBa CBsi3e B MOJEKyJax
opranuyeckux BeuecTB. [loHsATHEO CBOOOIHOM pajuKaie, Hykiaeo(puie u 3JIeKTpodue.

Teopuss crtpoenuss opranuueckux coenuHeHudt A.M. bByrtiepoBa u coBpeMeHHbIE
NPECTaBICHUS O CTPYKTYpe MOJEKY/. 3HaueHUE TEOPUU CTPOEHUS] OPraHUYECKUX COEAMHEHUI.
MornekynsipHble M CTpYKTYpHble (GopMmyibl. CTpyKTypHble (GOpPMYJbl pa3iMYHBIX BHJIOB:
pa3BépHyTas, COKpam€HHas, ckenetHas. l3omepusa. Buuabl wu3oMepuu: CTpyKTypHasd,
NPOCTPAaHCTBEHHAs. JNEKTpOHHBIE dS((EKThl B  MOJIEKylaX OPraHUYeCKUX COeIWHEHHN
(MHIYKTUBHBIA U ME30MEPHBINA 3P PEKTHI).

[IpencraBnenue 0 KJaccuukanuu OPraHUYECKHUX BEIIECTB. [TonsTue o
¢ynkunoHanbHoi  rpynme. I'omonorusa. ['omornoruueckue  pagsl.  Cucremarnyeckas
HOMeHKaTypa opranuueckux coefauHenuit (IUPAC) u TpuBHanbHble Ha3BaHHs OTICIBHBIX
IIPEACTABUTENEH.

OcobenHoct W KiIaccUpUKalusg  OpraHudeckux  peakuui.  OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUY B OPraHUUYECKON XUMUU.

BKCHepI/IMEHTaHLHbIe METOAbI U3YYCHUA BCHICCTB U UX npeBpameHnﬁ

O3HaKOMJIEHHE C 06pa3HaMI/I OPraHNYCCKHX BCUICCTB U MaTCprualaMH Ha UX OCHOBC,0IIBITHI
Mo MpEBpPAlICHHUIO OPraHWYCCKUX BCHICCTB IIPU HArpCBaHUH (HJ'IaBJ'IeHI/IC, O6erII/IBaHI/I€ n
FOpeHI/Ie), KOHCTPYUPOBAHUC Mozemen MOJICKYJI OPraHUYCCKHUX BCHICCTB.

Yraesoaopoasl

Ankanpl. ['oMomormyeckuid psig = amkaHoB, oOmas QopMyna, HOMEHKIATypa H
n30MepHs. DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIN alKaHOB, SP -THOPHIM3AIMS
aTOMHBIX OopOHTaseil yrieposa, 6-cBs3b. Kongopmepvl. PU3N4ecKnecBONCTBA aJIKAHOB.

XUMHUECKUE CBOMCTBA AlKAaHOB: PEAKIUHM 3aMEICHHs, M30MEpU3alluH, JeTUIPUPOBAHMS,
UKIM3aldK,  TUPOJIN3a,  KpeKWHTa, TopeHws.  [lpedcmasgnenue o mexanuzme peaxyuil
PAOUKATLHO20 3aMeUeHUsL.

Haxoxnenne B mpupoje. CriocoObl MoTy4eHns U MPUMEHEHUE aTKaHOB.

Huxnoankanel. O6mas ¢gopmyna, HoMeHKIaTypa U u3omepus. OCOOEHHOCTH CTPOCHUS U
XUMHYECKMX CBOMCTB MasbIX (LMKIOMNpOMNaH, LHUKJIOOYyTaH) U OOBIYHBIX (IIMKJIONEHTAaH,
IIUKJIOT€KCaH) MUKI0ATKaHOB. CIIOCOOBI TTOMyYeHHS U IPUMEHEHHE IIUKIIOATKAHOB.

Ankenbl. ['oMosiorudaeckuii psj arkeHoB, 001mas popMyiia, HOMEHKIATypa. DJIEKTPOHHOE 1
TIPOCTPAHCTBEHHOE CTPOGHHE MONEKYl anKeHOB, SP’-TMOpHIM3alys aTOMHBIX OpOHTaei
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yriepoaa, 6- ¥ m-cBsi3u. CTpyKTypHasi U reoMeTpuueckas (Iuc-tpaHc-) uzomepus. dusnueckue
CBOICTBAa aJKEHOB. XHWMHUYECKHE CBOWCTBA: pPEAKIMU MPUCOCAUHEHHUS, 3aMEIICHHUS B 0O-
MOJIOKEHHUE NIPU JBOWHOW CBA3M, MOJUMEPHU3ALMU U OKUCIEHUs. [Ipedcmasnenue o mexanuzme
peakyuu snekmpoduibnoeo npucoeounenus. Ilpasuno MapkoBHukoBa. KauecTBeHHbIE peakiyun
Ha BOWHYIO CBA3b. CIIOCOOBI MOMYYEHUS U IPUMEHEHHE AIKSHOB.

AJIKaIEeHBI. Knaccudukarnus alIKaIueHOB (conpspkEHHBIE, U30JINPOBAHHBIC,
Kymyauposarivie). OCOOCHHOCTH JIEKTPOHHOTO CTPOCHHUS U XMMUYECKUX CBOWCTB COMPSHKEHHBIX
muenoB, 1,2- u 1,4-npucoeaunenue. [lomumepusamus conpsoKEHHBIX AHEHOB. CrocoOb
IIOJIYYEHUS U IPUMEHEHUE AJIKAJUECHOB.

Anxunpl. ['oMonoruveckwii psn  ajdkuHOB, oOmas ¢opMyna, HOMEHKIATypa U
U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJ aJKUHOB, SP-TMOpUAM3ALINS
aTOMHBIX opOuTanei yriaepoaa. PuU3NYECKUE CBOMCTBA aJKWHOB. XHMHUYECKHUE CBOMICTBa:
peakuuy IPUCOCIUHEHHUs, NUMEPU3ALUU U TPUMEpU3alUM, OKUCIeHUsA. KUcCiIoTHbIE CBOMCTBa
AJIKWHOB, UMEIOIIMX KOHIIEBYIO TPOWHYIO CBs3b. KaueCTBEHHBIE peaklMM Ha TPOMHYIO CBS3b.
Crioco0bI nostyuyeHust U IpUMEHEHHE aJIKMHOB.

Apomarnyeckue yrieBoJ1opoJibl (apeHsl). ['omonoruueckuil psn apeHos, oouas ¢opmyia,
HOMEHKJIaTypa U U30MepHs. DJIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIbl OeH30J1a.
Ilpasuno apomamuunocmu, npumepvbl apomamuyeckux coeounenuti. Pusnyeckue cBoicTBa
apeHoB. XMMHMYECKHe CBOICTBa OEH30J1a M €r0 TOMOJIOIOB: PEeaKlUH 3aMelIeHNs B O€H30JbHOM
KOJIBLIE U YIJIEBOJIOPOJHOM pajIMKajle, PEaKLUU PUCOSAUHEHH], OKHCICHUE TOMOJIOTOB OEH3071a.
Ilpeocmasnenue o mexanuzme peakyuii d1eKmpoguivnozo samewjenus. llpencraBieHue o0
OpPUEHTUPYIOIIEM JIeHICTBUM 3aMeCTUTENIeH B OEH30JIbHOM KOJIbIIE Ha NpUMeEpEe aJKUIbHBIX
paluKanoB, KapOOKCUIIbHOM, TMIPOKCWIBHOW, aMHUHO- M HHUTPOIPYIIIbI, aTOMOB TIaJOI'€HOB.
Oco0eHHOCTH XMMHUYECKHX CBOMCTB cTupoda. [Tonumepusanus ctuposa. CrocoOsl MOTydyeHUs U
IIPUMEHEHNE aPOMATHYECKUX YTIIE€BOJOPOIOB.

[Ipupoansiit ra3. [lonytHeie HedTaHble ra3sl. Hegth u €€ mpoucxoxaenue. KaMmeHHBbIM
yrojib U OpOAYKTHI ero mnepepadotku. CrocoObl mepepaloTKu He(TU: NMEepPEeroHka, KPEeKHHT
(TepMHuUecKHii, KaTaluTU4ecKuil), pudopmunr, nuponus. Ilpoayktel nepepaboTku HedTH, UX
PUMEHEHHE B IIPOMBILIUIEHHOCTH U B OBITY.

I'eneTndeckas CBA3b MEXAY Pa3INYHBIMU KJIaCCaMU yIJIEBOJOPOIOB.

DNEeKTPOHHOE CTPOEHHE TaJOreHNPOU3BOAHBIX YIVIEBOJOPOIOB. Peakuuu 3amerieHus
raJIOT€Ha Ha TUAPOKCOTPYIILY, HUMPOSPYNNY, YUAHOSPYNNY, AMUHOSPYANY.

]_ICI\/’ICTBI/IC Ha TaJIOTCHIIPOU3BOAHBIC BOJHOT'O U CIIUPTOBOTO pacTBOpA meénoun. Bzaumonaerncraue
JAUTraJIOr€HaJIKaHOB C MAarsucm nu OHUHKOM. Tlonsmue o memajlloopeanHudecKkux
coeodunenusix. Vcnonb3oBanue TaJIOTCHIIPOU3BOAHLIX YTJICBOJOPOAOB B 6BITy, TCXHUKC U IIPU
CHUHTE3€C OPraHN4YCCKNX BCUICCTB.

JKCcIepuMeHTAlbHbIe MeTOAbI M3YYeHHsl BelleCTB U UX NpeBpaleHuii

N3ydenue ¢puznueckux CBONCTB yIiIeBOJAOPOAOB (PacCTBOPUMOCTD), KAUECTBEHHBIX PeaKuil
YIJIEBOIOPOAOB PA3IMYHBIX KJIaccoB (oOeciBeunBaHMEe OPOMHON MM MOJHOM BOJIbI, PacTBOpPA
nepMaHTaHaTa Kajiusi, B3aUMO/ICHCTBUE alleTHIICHa C aMMHUaYHBIM pacTBOpoM okcuaa cepedpa(l)),
KadecTBEHHOE OOHapyKeHHe YriepoJa W BOJOPOJAB OPTaHUYECKUX BEIIECTBAX, MOTyYCHHE
ITHJICHA W W3y4YeHHE €ro CBOWCTB, O3HaKOMJICHHWE ¢ KoJurekuusimMu «Hedtb» u «Yromb», ¢
o0pa3maMu TuIacTMacc, KaydyKOB M PE3HMHBI, MOJEIMPOBAHUE MOJIEKYJ YTJIEBOJOPOIOB U
TaJIOTEHITPOU3BOIHBIX YTIIEBOIOPOJIOB.

Kucaopoacoaep:xamime oprannyeckue coeJUHEHU
[IpenenbHbie 0gHOATOMHBIE CIUPTHL. CTpOeHHE MOJIEKYJ (Ha MpUMepe METaHOIa U3TAHOJIa).
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['omonornueckuii  psnx, obmas QopMymna, H30MEpHUs, HOMEHKIATypau KiacCu(UKaIUs.
®u3nyeckue CBOMCTBA MPENEIbHBIX OJHOATOMHBIX CHHPTOB. BOmOpOAHBIE CBS3U MEXKIY
MOJIEKYJIAMH CIUPTOB. XMMHUYECKHE CBOMCTBA: peaKIMU 3aMEIIECHUs], IeTUIpaTalli, OKUCIICHHUS,
B3aUMO/ICHCTBUE C OPTraHMYECKUMU U HEOpraHMYeCKUMHU KucioTamu. KauecTBeHHas peakius Ha
OJIHOATOMHBIC COUPTHL. [leiicTBHEe STaHONAa W METaHOJa HAa OpraHu3M uenoBeka. CrocoObI
MOJIYYSHUS! U TPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie  >¢dupsb, HoOMeHkiIaTypa u  u3omepus. OcobeHHOCTH (hUBUYCCKUX U
XUMHYECKHX CBOMCTB.

MHoroaToMHbie CHUPTBI — OSTUJCHTIUKOIb W IHIEpUH. DU3NYECKUE U XUMHYECKUE
CBOICTBA: pEAKLIMHM 3aMEUICHHUS, B3aUMOJECHCTBHUE C OPraHUYECKMMU W HEOPraHUYECKUMU
KHCJIOTAaMH, Ka4eCTBEHHAsI PEaKIMs Ha MHOTOATOMHBIE CIIUPTHI. [Ipedcmasnenue o mexaHuzme
peakyuil HyKieopuibHoco 3amewenus. JlericTBue Ha opraHusMm denoBeka. CriocoObl MOTyYeHUS
Y IPUMEHEHNE MHOTOAaTOMHBIX CIIUPTOB.

®enon. CTpoeHne MOIEKYIbI, B3aUMHOE BIUSHUE THIPOKCOTPYMIbI U OEH30JIBHOTOSIpA.
®dusnyeckue coicTBa ¢eHoma. OCOOCHHOCTH XUMHUYECKUX CBOMCTB (heHona. KadecTBeHHBIC
peakiuu Ha ¢enon. TokcuuHocTh (enona. CrocoObl TONyYyeHUS U HpUMEHeHue (eHona.
®denondopManbaeTuIHas CMOJIA.

KapOoHunbpHbIE COCAMHEHUS — aIbJCTHABI M KETOHBL. DJEKTPOHHOE CTPOCHHUE
KapOOHWJIBHOM Tpymmbl. ['omMonoruueckue psiabl albJerHI0B M KETOHOB, oOmas dopmyna,
n30MepUsi M HOMeEHKiIarypa. Du3nyecKue CBOWMCTBA alIbJETUAOB M KETOHOB. XHMHUYECKHE
CBOMCTBa aJIbJICTUJIOB U KETOHOB: PEAKIMU NpUCOCAUHEHUA. [IpedcmasieHue o mexamusme
peaxyuil HyK1eoguivno2o npucoedunenus. OKUCICHUE albJCTHI0B, KAYCCTBCHHBIC PEAKIIMHA Ha
anpaeruabl. CriocoObI IOTy4YeHUS ¥ PUMEHEHHUE ajTbJICTHIOB U KETOHOB.

OAHOOCHOBHBIE TpelenbHble KapOOHOBbIE KHUCIOTHI. OCOOEHHOCTH CTPOCHHUS MOJEKYI
KapOOHOBBIX KHUCIOT. M3oMepuss u HoMeHKIarypa. dusmdeckre CBOHCTBA OJHOOCHOBHBIX
npeleTbHBIX KapOOHOBBIX KUCIOT. BoopoaHbIe CBSI3M MEKIy MOJIEKYIaMH KapOOHOBBIX KHUCIOT.
XVMHYECKUE CBOMCTBA: KHUCIOTHBIE CBOWCTBA, peakiusi ATepuUKAINK, PEaKIUd C y4acTUEM
YIIEBOJOPOAHOTO paaukana. (OcoOEHHOCTH CBOWCTB MypaBbHUHOW KHUCHOTHL. [loHsATHE O
IPOM3BOJIHBIX KapOOHOBBIX KHCIOT — CJIOXHBIX 3QUpaAX, aHUOPUOAX, 2aN02eHAHSUOPUOAX,
amuoax, Humpunax. MHOrooOpa3ue KapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMPEACIbHBIX
U apOMaTHYECKUX KapOOHOBBIX KHCIIOT, JUKAPOOHOBBIX KUCIIOT, THIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeny BBICIINX KapOOHOBBIX KHCIOT: CTEAPUHOBAs, MaJTbMHUTHHOBAs, OJICMHOBAS,
JUHONIe8as, TUHONEH08as KUCTIO0Thl. CIocoObI MOTY4YeHHs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnsie a¢upsl. ['omomornueckuit psia, obmas Gopmyna, U30Mepus U HOMEHKIIATypa.
dusnuecKkue 1 XMMUYECKHE CBOMCTBA: THAPOIIN3 B KUCIION U IIeI0OUHOMCpee.

Kupsl. Ctpoenne, ¢Gu3NYECKMEe M XHUMHUYECKHE CBOWCTBA JKUPOB: THUAPOIU3 B KUCIOU
u menouHoit cpene. OCOOEHHOCTH CBOWCTB JKHPOB, COJEPKAIIMX OCTATKH HEMPEeAeTIbHBIX
KHUPHBIX KACIOT. JKUPHI B IPUPOJIE.

MpbI1A Kak COJM BBICIIMX KapOOHOBBIX KHCIIOT, WX Moolee JAeicTBue. [lonsmueo
cunmemuyeckux morowux cpedcmesax (CMC).

OOmiast xapaktepucThka yrieBojoB. Kiaccudukanuss yrieBogoB (MOHO-, JU-U
nosmcaxapuasl). MoHOcaxapubl: TIIOK03a, (PYKTO3a, 2arakmosda, pubosa, 0e30Kcupubosa.
Odusnueckue CBOMCTBA W HaxoxaeHue B mpupoge. DortocuHTe3. Onmuueckas uzomepusi.
Konvuamo-yennas maymomepusi Ha npumepe MOJEKYIbl 210KO3bl, npoekyuu Xeyopca, o- u [-
anomepvl 2110KO3bl. XUMHUECKUE CBOWCTBA TIIOKO3bI: PEAKIIMA C YYacTHEM CIHPTOBBIX H
QIBJIETUAHON TPYII, CIUPTOBOE W MOJOYHOKHCIOE OposkeHue. [IpuMeHeHMe TIIIOKO3bBI, €&
3HAYCHUC B KU3HCACATCIBLHOCTH OpraHn3Ma. I[I/IcaxapI/II[BII caxapo3a, MaJbTO3a U .Jakmo3a.
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BoccranaBnuBaronie ¥ HEBOCCTAHABIMBAIOLIUE Jaucaxapuisl. ['maponus  aucaxapuaos.
Haxoxxnenue B mpuponeu npumeHeHue. Ilonmcaxapuabl: Kpaxmai, INIMKOT€H M LEJIH0I03a.
CrpoeHrie MakpOMOJIEKYJI KpaxMalla, TJIMKOTeHa U 11euTtoi103bl. du3ndeckue cBOMCTBA Kpaxmaia
ULEIUTI0NIO3bl. XUMHUUYECKUE CBOMCTBA Kpaxmaja: TMIPOJIM3, KAauyeCTBEHHAs PEAKIMAC HOJOM.
XUMHUYECKUE CBOMCTBA LEJUIIOJIO3Bl: TUAPOIN3, MolydeHue 3¢upoB nemonossl. Ilonstue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).

3KCHepI/IMeHTaJILHLIe METOAbI U3YYECHHUS BEIIECTB U UX npeBpame}mifl

PacTBOpMMOCTh pa3IUYHBIX CHUPTOB B BOJAE, B3aUMOACHCTBUE ATAHOJIA C HATPUEM,
OKHCJICHHE 3TUJIOBOIO CIHMpTa B ajbJErH] HAa PAacKaJIEHHOW MEIHOW MPOBOJIOKE, OKUCIIEHUE
STWJIOBOTO CIMPTA JUXPOMATOM Kajius (BO3MOXKHO HCIOJb30BaHME BHUAEOMATEPHUAIIOB),
KAueCTBEHHbIE PEaKLUU Ha anbAeruibl (¢ rugpokcuioM nuammuHcepedpa(l) u ruapoxcuaom
meau(Il)), peaknus rounepuna c ruapoxkcunom menu(ll), xumuueckue cBoOCTBa pacTBOpa
YKCYCHOM  KMCJIIOTBI, B3aUMOJIEHCTBUE pacTBOpa TJIOKO3bl ¢ ruapokcugoMm wmenu(ll),
B3aMMOJEHCTBHE KpaxMala ¢ HOJI0M,pELIEHUE dKCIIEPUMEHTANIBHBIX 3a/1a4 110 TemaMm «CIIUpThI U
denonby, «KapOoHOBbIe KUCHAOTHI. Cl0XKHbIE 3(UPBI.

A3oTcoepikaiiue OpraHuvyeckKue coeTnHeHust

AMUHBI — OpraHUYeCKHE IPON3BOIHBIC aMMuaka. Kilaccupukanus aMiuHOB: aTu(aTHICCKHIE
U apoMaTH4eCKHe; epBUYHbIC, BTOPUYHBIC U TpeTHuHble. CTpoeHne MolieKyl, obmas popmya,
U30MepHsi, HOMEHKIaTypa M (U3MYeCKHe CBOMCTBA. XMUMHYECKOE CBOMCTBA anu(aTuuecKux
aMUHOB: OCHOBHBIC CBOMCTBA, AJIKUJIUPOBAHHUE, B3aUMOJICHCTBUE TEPBUYHBIX AMHUHOB C a30THCTOM
kucnoToi. Cojin aJTKuJIaMMOHHS.

AHWJIMH — MpEeJCTaBUTEIh aMUHOB apoMaTuyeckoro psiaa. CtpoeHue aHuinHa. B3anmHoe
BIIMSIHUE TPYII aTOMOB B MOJIEKyJie aHWInHA. OCOOCHHOCTH XMMHYECKUX CBOWCTB aHHWJIMHA.
KauectBennbie peakunu Ha aHwinH. CrocoObl TONYYEHUS W TPUMEHEHUE anudaTruuecKux
amuHOB. [lonydyeHne aHmIMHA U3 HUTPOOEH30MA.

AmuHokucnotel. Homenknarypa u uzomepusi. OTaenbHble NPeICTABUTENN 0-aMUHOKHUCIIOT:
TJIAIUH, aaHuH, eHUIANaHUH, CepuH, 2IyMmamMuHo8as KUCIOma, ausul, yucmeur. Onmuyeckas
uzomepusa amunokucaom: D- u L-amunoxuciomsi. DU3NYECKUE CBOMCTBA AMHHOKHCIOT.
XUMHYECKHE CBOMCTBA aMHHOKHCIOT Kak aM(OTEpPHBIX OpraHWYECKUX COCIMHEHHUH, peaKIus
MOJIMKOH/ICHCAIIMHM, 00pa30oBaHUE MENTHAHOW CBs3U. buojornueckoe 3HadyeHUE aMUHOKHCIOT.
CuHTE3 ¥ TUIPOJIN3 MENTUIOB.

benku xak npupoansie nonuMepsl. [lepBuunas, BTOpudHas U TPETUYHAS CTPYKTYPaOEIIKOB.
XUMHYeCKUE CBOWCTBA OENKOB: TUAPOIIN3, IEHATYpAllHsl, KaueCTBEHHBIC PEaKIIUU Ha OCNKH.

Ilonsamue 06 aszomcoodepicawjux semepoyuxIudeckux coeourenusx. lIlupumuourosvie u
nypuHosvle ocHoganus. Hyxneunosvie kuciomel: cocmas, cmpoenueu 6uoi02uieckas pob.

BKCHepI/IMeHTaHbHLIe METOAbI U3YUYCHHUSA BCIICCTB U UX npeBpameHnﬁ
PaCTBOpCHI/IC OCIIKOB B BOJAC, ACHATYpalusiA 0OeIKOB IIpHU HArp€BaHuu, IBCTHLIC PCAKIINU Ha
66J’IKI/I, PEIICHUE DOKCICPUMCHTAJIIBHBIX 3aJa4y II0 TEMaM <<A30Tc0)1ep>1<anme OpTraHU4YCCKUC
COCAUMHCHU» U «Pacrio3HaBanme OpTraHUYCCKUX COGﬂHHCHHﬁ)}.

BbicokomosiekyasipHbIe COeIMHEHU S

OCHOBHBIE TIOHSTHSI XHMHU BBICOKOMOJICKYJSPHBIX COCIWHEHUN: MOHOMEp, TMOJUMED,
CTPYKTYpPHOE 3B€HO, CTENIEHb MOJIMMEPHU3aLluH, CPeIHAS MOJIeKyIgspHas Macca.OCHOBHbBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJISPHBIX COCIMHEHUN — TMOJMMEpU3alus ¢  IOJUKOHJEHCAIIMS.
Ilpeocmaenenue o cmepeope2yiapHocmu U  HAOMOAEKYJAPHOU CMPYKmype HOIUMEPOS,
3a8UCUMOCTb CEOUCTE NOTUMEPOS OM UX MOLEKYIAPHO2O0 U HAOMONEKYIAPHO20 CIPOEHUS.



[Tonnmepnsle matepuansl. [InacTmaccsl (MOMMATUIIEH, TOJUIIPONUIIEH, TOJUBUHUIXIIOPHU,
HOJUCTUPOJI, HOJUMETHIMETaKpUIIAT, OJIUKapOOHAThI, MOJIMATUIICHTEepedTanar). Y Tuau3anus u
nepepaboTka IIacTrKa.

OnactoMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kayuyyku (OyTaqueHOBBIH,
XJIOPOIIPEHOBBIH, U30IIPEHOBBIN) U cunukoHbl. Pe3nHa.

Bonokna: HarypanpHbIe (XJIOMOK, MIEPCTh, IMIENK), HCKYCCTBEHHBIC (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

Ionumepul cneyuanvbHo2o HazHayeHus (meghion, Keeiap, INeKmponposooswue noIuUMepbl,
buopasnazaemvie noauUMepbl).

JKCNepUMEHTAIbHbIE METO/Ibl H3YYeHHs BellleCTB 1 X NpeBpalieHui
Os3nakomiieHne C oOpa3lamMyd TNPUPOAHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IUIacTMAacc,
Kay4yKOB, PELLIEHUE IKCIIEPUMEHTAIbHBIX 3aj1a4 110 TeMe «Pacrio3HaBaHue I1aCTMACC UBOJIOKOH».

Pacuérnbie 3agaun

Haxoxnenne MonekyasipHoi (hopMysibl OpraHMYEeCKOTO COSIUHEHHS 110 MAacCCOBBIMIOJSM
2JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HAXOXICHHE MOJICKYJISIPHOH (DOpMYIIbI OPraHUYECcKOro
coenuHeHus 1o Macce (00BEMY) MPOTYKTOB CrOpaHMsl, IO KOJIMYECTBY BelllecTBa (Macce, 00bEMY)
NPOJYKTOB PEAKIIMM W/WIM WCXOJIHBIX BEIIECTB, YCTAHOBJICHHUE CTPYKTYPHOH (HOopMyIibI
OpPraHUYeCKOTO BEIIECTBA HA OCHOBE €ro XMMHUYECKHX CBOWCTB WJIM CIIOCOOOB IOJIyYCHUS,
OIIpEICIICHUE JTOJIU BBIXO/A MIPOAYKTA PEAKIIUH OT TECOPETUYESCKH BO3ZMOXKHOTO.

MesknpeaMeTHbIe CBSI3H

Peanuzanus MeXNpeAMETHBIX CBS3€d IpPHU H3yuyeHUU opraHumdeckoid xumuus 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHATHUH, TaKk MU
HOHATHUH, IPUHATHIX B OTJEIBHBIX MPEIMETaX €CTeCTBEHHO-HAyYHOI'O [IUKIIA.

OOu1e ecTeCTBEHHO-HAy4YHbIE TOHATHA: SIBICHUE, HAay4HbIM (akT, TMIoresa, Teopus,
3aKOH, aHaliM3, CUHTE3, Kiaccuukauus, HaONIOIEHHE, U3MEpEeHHUE, SKCIEPUMEHT, MO/EIb,
MOJIEJTUPOBAHUE.

dusnka: MaTepusi, aTOM, IEKTPOH, IPOTOH, HEUTPOH, MOJIEKyJ1a, SHEPreTHUECKUI YPOBEHb,
BEIIECTBO, TeNlo, 00BEM, arperaTHoe COCTOSIHHWE BEIIEeCTBA, (PM3MUECKUE BEIMYHMHBI, €IMHUIIBI
U3MEPEHUs], CKOPOCTb, IHEPIUs, Macca.

buonorus: knetka, opranusM, skocucTteMa, 6uocdepa, MeTabOIU3M, HACIIEICTBEHHOCTb,
aBTOTPOGHBIH M TreTepoTpOoHBIA TUN NHUTaHUs, OpokeHHe, (OTOCHHTE3, IbIXaHUe, OenKH,
YTJIEBO/bI, XKHUPBI, HYKJICHHOBBIE KUCIIOTHI, (DEPMEHTHI.

I'eorpadus: nosnesHble HCKOMaeMbl€, TOTIIUBO.

TexHoNOTHS: MUIIEBbIE TPOIYKTHI, OCHOBBI PAIIMOHATIHHOTO MMUTAHHS, MOIOIINE CPEICTBA,
MaTepHalbl U3 UICKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KJIACC

Teoperuyeckue OCHOBbI XMMHUM

Atom. CocTaB aTOMHBIX s/1ep. XUMUYECKH 3nieMeHT. 3oTonkl. Kopnyckyaapro- 60110601
oyanuzm, 08olicmeeHHass npupooa dn1ekmpora. CTPOCHHE JIJIEKTPOHHBIX O0O0JIOYEK aTOMOB,
KBAHTOBBIC YUCJIA. DHEPreTUICCKHE YPOBHU U MTOAYpOBHU. ATOMHBIeOpOUTaH. Kiaccupukanus
XMUMHYECKUX JJIEMEHTOB (S-, p-, d-, f-aemenTsI).

Pacnpenenennie 3MeKTPOHOB MO aTOMHBIM OPOUTANSAM, MPUHYUN MUHUMYMA DHEPSUU, NPUHYUN
Iaynu, npasuno Xynoa. DNEKTPOHHbIE KOH(PUTYpALIUU aTOMOB 3JIEMEHTOBIIEPBOTO—YETBEPTOTO
NEPUOJIOB B OCHOBHOM U BO30YXXJAEHHOM COCTOSIHUH, 3JIEKTPOHHBIC KOH(DUTYpaLUU MOHOB.
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Ionuamue 00 SHepauu UOHU3AYULU, oHepauu cpoocmea K 21eKmpoHy.
DIIEKTPOOTPUILIATETLHOCTb.

[lepuonuueckuii 3akoH u Ilepmoamyeckass cucrteMa XuMHYecKux d3nemeHToB JI.U.
MengeneeBa. CBsi3p nepuoauueckoro 3akoHa u Ilepuoauueckodl CHUCTEMBI XMMHMUYECKUX
AJIEMEHTOB C COBPEMEHHON TeOpued CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB
XUMHUUYECKHX JIEMEHTOB U 00pa3yeMbIX UMM IPOCTBIX U CJIOXKHBIX BEIIECTB IO TIpynmnaMm |
nepuogaM. 3HadueHHe nepuoaumdeckoro 3akoHa J[.M. Menneneesa.

XuMHUYecKasl CBsA3b. BHUIBI XMMHWUECKOM CBSI3M. KOBAJICHTHAs, MOHHAS, METAJUIMUCCKAs.
Mexaau3mMbl  00pa3oBaHUs  KOBAJCHTHOM  CBSI3M:  OOMCHHBIHM JOHOPHO-AKIENTOPHBIM.
OHeprusi U JjMHA cBs3H. [losspHOCTB, HANPaBIEHHOCTH U HACBIIAEMOCTh KOBAJIEHTHOM CBSI3U.
Kpartnsie cBa3u. Bonopoanas cBsizb. MexMOIeKyIIpHbIE B3aUMOICHCTBHUS.

BaneHTHOCTh 1 BaJIeHTHBIE BO3MOXKHOCTU aTOMOB. [ ubpuouzayus amomHvix opoumaineu.
CBsi3b 2JEKTPOHHOM CTPYKTYPBl MOJIEKYJ] C WX T€OMETPUYECKHUM CTPOEHHEM (Ha IpUMEpe
COETMHEHUH 2JIEMEHTOB BTOPOT'O MIEPUO/IA).

[IpencraBienre O KOMIUIEKCHBIX coeAMHEHHAX. CocTaB  KOMIUIEKCHOIO — HMOHA!
KOMILIEKCO00pa3oBarenb, JUrauabl. Koopounayuonnoe uucino. Homenxnamypa KOMHIEKCHbIX
coeouHeHull. 3HaueHUe  KOMIUIEKCHbIX  coefauHeHui.  [loHsATHEO KOOpAMHAIIMOHHOM
XUMUU.

BemectBa MOJIEKYJISIPHOTO U HEMOJIEKYJSIPHOTO CTpPOEHHUs. THUIBl KPUCTAILNIMYECKUX
peEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[lonsTne o0 gucnepcHbIXx cucreMax. VcTuHHBIE pacTBOpel.  [Ipedcmasnenue o
KONLIOUOHbIX pacmeopax. CrocoObl BbIpaXEHHS KOHIIEHTPAI[MM pPacTBOPOB: MaccoBasl JOJs
BElIECTBA B PACTBOpPE, MOJSpHAs KOHUEeHTpauus. HacklllleHHble M HEHACBIILIEHHBIE PACTBOPSI,
pacTBopuMOCTb. KpucTamnoruaparsl.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHX BELIECTB. |pUBUATbHBIC HA3BAHUS
OTJIEbHBIX MTPEICTaBUTENIEH HEOPraHMUECKUX BEIIECTB.

Knaccudukanuss XMMUYeCKUX peakiiii B HEOPraHWYeCKOW U OpraHM4ecKol XMMHU.3aKOH
COXpAHEHHUs MacChl BEILIECTB; 3aKOH COXPAHEHMsS W NPEBPAILICHHUS] SHEPIHMH IPH XUMHYECKUX
peakiusx. TernoBbie 3G PEeKThl XUMHUECKUX peakiuii. TepMOXUMHUUYECKHEe YpaBHEHUSI.

CKOpOoCTh XMMHUYECKOM peakiuH, €€ 3aBUCHUMOCTb OT pPAa3JIMYHbIX (HaKTOPOB.
I'omoreHHsIe ¥ reTeporeHHsle peakuuu. Karanus u karanm3aTopsl.

O6Oparumble W HeoOpaTUMble peakiuu. XHUMHYeckoe paBHOBecue. Kouncmanma
Xumuueckozo pagunogecus. PAKTOPBI, BIMAIOIINAE Ha I0JOKEHHE XUMHUYECKOTO PABHOBECHS:
TEMIEpAaTypa, JAABJICHWE W KOHLEHTPAllMM BEIIECTB, Y4YacTBYIOUIMX B peakuuu. [IpuHnun
Jle Illatense.

Onexrponutuyeckas auccoruanus. CuiabHble M cialOble  A5eKTpoiuThl. CTeneHb
nucconuanuu. Monnoe npouszsedenue 600bi. Cpeia BOIHBIX paCTBOPOB: KMCIOTHAs!, HEUTpaIbHas,
mienouHass. Bonmopoassiii nokazarens (pH) pacteBopa. I'maponu3 coneil. Peaknum moHHOTO
oOMeHa.

OKHCIINTENTBHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb oOkuciaeHus. OKUCIUTENb H
BOCCTaHOBUTENb. [Ipomeccel OKHCIEHMS M BOCCTAHOBIICHHs. BakHellne OKUCIUTENN U
BOCCTaHOBUTENIN. METO/] 3JIEKTPOHHOTO OaslaHCca. DJIEKTPOIU3 PAaCTBOPOB U PACIJIaBOB BEIECTB.

JKcnepUMEeHTAIbHbIE MeTO/bl M3y4YeHHs BellleCTB 1 X NpeBpalieHui

PasnoxxeHne  nepoxcuga  BogopoJa B IPUCYTCTBMM  KaTalu3aropa,  MOJEIHU
KPUCTANTMYECKUX PEHIETOK, MPOBEACHUE pPEAKUUN HOHHOTO OOMEHA, OMpEACTICHHE Cpellbl
pPacTBOPOB C MOMOUIbIO WHIAMKATOPOB, W3YUEHHE BIMSHUS PA3IMYHBIX (DAKTOPOB HAa CKOPOCTD



XUMHUYECKOHN PCaKMU U MOJIOKCHHUEC XUMHUYCCKOI'O paBHOBCCHUA.

Heopranuveckasi XuMus

[Tonoxenne nHemetaioB B Ilepumonnueckoid cucrteme xuMuyeckux snemeHtoB [[.U.
MenneneeBa U OCOOCHHOCTH CTpoeHUs uX aromMoB. Dusnueckue CBOWCTBA HEMETAILIOB.
AmoTponusi HeMeTauIoB (Ha MpuMepe KUCIopoia, cepsl, pochopa u yriepona).

Bonopon. [Monmydenue, ¢usnueckue W  XUMHYECKHE  CBOWCTBA:  pEAKIUU C
MeTaJlJIJaMi U HEMETaJlJIaMHi, BOCCTAHOBUTENbHBIE cBOMCTBA. ['unpunbl. Tonauenvie snemenmel.

lanmorensl. HaxoxxaeHue B mpupoje, CocoObl MOTYYeHHS, PU3NUYECKUE U XUMUYECKUE
cBoiictBa. ['amoreHoBogoponbl. BakHelne KUCIOpOACOAEpKAIIUE COCTUHEHHS TaJOr€HOB.
JlabopatopHble U IPOMBIIIIEHHBIE CIIOCOOBI MOJIy4YeHUs TajJoreHoB. [[puMeHeHne rajnoreHoB u ux
COCTUHEHUN.

Kucnopon, o3on. JlaGopaTtopHble W HPOMBIIUICHHBIE CIIOCOOBI MOJIYYEHHS KHCIOPOAA.
Ouznyeckue U XMMUYECKHE CBOMCTBA U IPUMEHEHHE KUCTI0poia U 030Ha. OKCHIIBI U IEPOKCHUIBL.

Cepa. Haxoxenue B mpupo/ie, CiocoObl Moxy4eHust, Gu3nIecKue 1 XUMUIECKIE CBOMCTBA.
Cepooaopon, cynbduasl. Oxcua cepbi(1V), okeun cepri(VI). CepHuctas u cepHasi KUCIOTBI U KX
comr. OcoOEHHOCTH CBOWCTB CepHOM KHCIOTHL. [IprMeHeHue ceprin €€ coeTnHEHHIA.

A3ot. Haxoxaenue B mpupo/e, CriocoObl MoiydeHus, pu3ndeckiue 1 XUMUIeCKHUe CBOMCTBA.
AmMMmuak, HUTpuIbl. OKcuapl a3oTa. A30THCTas UM a30THAs KHUCIOTHI M UX coiu. OcOOEHHOCTH
CBOICTB a30THOI KUCIOTHL. [IprMeHeHune a30Ta u ero coequHeHui. A30THbIE YA0OOpEHUS.

®dochop. Haxoxaenue B  mpupoE, CIOCOOBI  TOJIyYCHHS, busnyeckuen
xummuueckue cBoiictBa. @ochunsl u dochun. Okcunsr hocdopa, ochopnas kucmoram e
COJIH. Memagocpopnas  u nupoghocpopnas KUCJIOMbl, gocghopucmasn u

gocghopnosamucman xuciomol. Ilpumenenue ¢ochopa u ero coemaunenuit. DocdopHbIe
ya00peHusl.

VYrinepoa, HaxoXJeHHWE B TpHUPOAE. AJUIOTpomHBIE Moaudukammu. Dusznyeckue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriiepoaoM. Oxcun yriueponaa(ll), okcua
yraepoaa(IV), yronpHas kuciora u e€ cond. AKTUBUPOBAHHBIN yronb, adcopoyus. Dyanepensi,
epagpen, yenepoonvle nanompyoxu. llpumeHeHre MpoCThIX BELIECTB, 00pa30BaHHBIX YIIIEPOAOM,
Y €ro COCIMHEHUH.

Kpemuuii. Haxoxnenue B mOpupoje, CHOCOObI  MMOJIydeHHUs,  (U3MUECKHe U
xuMmuyeckue cpoictBa. Okcup kpemHus(IV), kpemMHHeBas KHUCIOTa, CHIMKAThl. [IpumeHeHue
KpeMHHUS U ero coequHenuil. CTekIo, ero nojiyueHue, BUAbl CTEKIIA.

[Tonoxenue meraiioB B [lepuoanueckoil cucreme XUMHUYECKUX 3l1eMeHTOB. OcOOeHHOCTH
CTPOCHHUSI JJIEKTPOHHBIX O0OJOYEK AaTOMOB METAIOB. Pacnpocmpanenue Xumudeckux
9/1eMeHmos-memannos 6 zemnoll kope. O6mue Qusnueckue cBoiicTBa MeTaioB. [Ipumenenue
MeTaJIJIOB B OBITY M TexHUKe. CIlIaBbl METAJIOB.

DNEKTPOXUMHUYECKUHN PsiT HAMPSDKEHUH MeTaiiioB. O01mue crnocoObl TOJyIeHHUST METaJIOB:
TUAPOMETAJUIYPrsi, TUPOMETALIYPIHUs, JEKTpoMeTautyprus. I[loHsATHEO KOppO3KUK METAILIOB.
CniocoOblI 3aIIUThI OT KOPPO3HH.

Obmas xapakrepuctuka MmetamuioB |A-rpynnel [lepuoaudeckoil cHUCTEMBI XMMHUYECKUX
aneMeHToB. HaTpuil u xanuii: noiaydeHue, pu3ndeckue U XUMHUYECKHE CBOMCTBa, MPUMEHEHUE
IIPOCTBIX BEIIECTB U UX COEUHEHUM.

O6mas xapaktepuctuka metamioB |IA-rpynnsl Ileproanueckoit cuCTEMBl XMMHUYECKUX
3JIEMEHTOB. MarHuii ¥ KajabIHii: mosydyeHne, Gu3ndecKue 1 XMMHUUECKHue CBOMCTBA, IPUMEHEHHE
IPOCTHIX BEIIECTB U UX coeTuHeHUH. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEeHHUSI.

AmoMUHUI: ToydeHue, GU3MYEeCKUe M XUMHUYECKHUE CBOWCTBA, MPUMEHEHUE TPOCTOTO
BEIIECTBA M €ro coeauHeHUH. AMQOTepHbIE CBOWCTBA OKCHIAa M THAPOKCHIA alIOMUHUS,



TUJPOKCOKOMIUIEKCHI aTFOMUHUSI.

OOmast xapakTepucThka MeTaiioB moOouHbix mnoarpynn (b-rpymnm) Ileproanueckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

dusnueckrue U XMMUYECKHUE CBOMCTBA XpOMa M €ro coeluHEeHH. OKCUJIBI U TUIPOKCHUIBI
xpoma(ll), xpoma(Ill) wu xpoma(VI). XpomaTel ¥  AUXPOMATHI, UX OKUCIUTEIbHBIE
cBolicTBa. [lonyuenue u npumMeHeHue Xxpoma.

@usznueckue M XMMHUYECKME CBOMCTBA MapraHua M €ro coeiauHeHuil. Baxueiimne
coenunenus: mapranna(ll), mapranna(l1V), mapranna(VI) u mapranua(VII). Ilepmanranar xamnus,
€ro OKUCJIUTEIbHBIE CBOMCTBA.

dusnueckre 1 XMMUYECKUE CBOMCTBA kKeje3a U ero coeguHeHnid. OKCUIbL, TUIPOKCUIBI U
comma kene3a(ll) u xemesa(Ill). IlomydyeHne um mpUMEHEHHE JKeJie3a M €T0 CILIABOB.

Ou3nyeckue M XHUMUYECKHE CBOMcTBA Meau W €€ coeauHeHuil. [lomydyeHuen
MpUMEHEHHE MEJIU U €€ COeUHEHUH.

[uuk: momyuenue, pu3nveckre 1 XUMUYECKUE CBOMCTBA. AM(OTEpHBIE CBOWCTBA OKCHIA U
TUAPOKCH/IA IIMHKA, TUIPOKCOKOMIUICKCHI IIMHKA. [[pMeHeHne IMHKA U €r0 COeTMHEHUN.

IKCNePpUMEHTAIbHbIE METOIbI H3YUeHHS BeIeCTB  UX NMpeBpaleHu i

W3yuenme o0Opa3loB HEMETaUIOB, TopeHHe cepbl, ¢ocdopa, kene3a, MarHUsB
KHUCTIOpOJIe, HW3YYEeHHE KOJUIeKIMH «MeTamipl U CIUIaBbl», B3aUMOJACHMCTBHUE MIEIOYHBIX U
[IEJIOYHO3EMENbHBIX METAJIOB C BOAOH (BO3MOXKHO HCIHOJB30BaHUE BHIEOMATEPUAIIOB),
B3aMMOJICICTBHE IIUHKA U JKeJie3a C pacCTBOPAMHU KUCJOT U IIEI0Yei,KaueCTBEHHbIE peakluu Ha
HEOpPraHMYECKHWEe AaHHOHBI, KAaTHOH BOJOpPOJa U KAaTHOHBI METAIJIOB, B3aMMOJICHCTBHE
THAPOKCUIOB aJIOMUHUS W IIMHKa C pPAacTBOpaMH KHUCJIOT M  UIEJIoYed, pelieHue
SKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMaM «[ anorens», «Cepa u e€ coequHeHus», «A30T u docdop
U UX COeTUHEHUS», «MeTalibl IIaBHBIX HOATPYIII,

«MeTaibl TOOOYHBIX NOATPYIIID?).

XuMHSA U )KM3Hb

Ponp xumuu B oOecriedeHMM YCTOMYMBOTO pa3BUTUs denoBeuecTBa. [loHsTHE O
Hay4yHBIX METOJIaX MO3HAHMS M METOJIOJIOTMHM HAaydyHOTo HuccienoBaHus. HayuHble npuHIUIBI
OpraHu3aly XMMHYECKOTO MPOou3BoJCTBA. [IpoMBbINIeHHbIE CTOCOOBI MOMYYEHHs BaXKHEUIINX
BElIECTB (Ha MpUMepe MPOU3BOJICTBA aMMHUaKa, CEPHOM KUCIOThI, MeTaHoa). [IpombliieHHbIe
CIOCOOBI MOTYyYEHHUS] METAJUIOB U CIUIAaBOB. XMMHYECKOE 3arps3HEHNE OKPYKAIOLIEH cpebl U ero
nocnencteus. Ilpobnema nepepabomxu omxo008 u NoOOUHLIX NPoOyKmos. Poilb XuMUU B
00€eCTIeUeHUMIHEPTETHIECKON 0€30MacCHOCTH. [Ipunyunst «3e1EHOU XUMUUY.

Xumusi U 370poBbe uyenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna ucCnonb30BaHUA
JIEKapCTBEHHBIX MperapaToB. Poib XUMHUM B pa3BUTUU METUITUHEI.

XuMHS TUIIA:  OCHOBHBIE  KOMIIOHEHTHI, MHIIEBble J00aBku. Pomb  XumumB
o0ecreyeHny MUIEeBO 6e30MacHOCTH.

Kocmernueckue u mapdromepnsie cpenctBa. beitoBas xumus. Ilpasumia GezonmacHoro
MCIIOJIb30BaHUs IIPETapaToB OBITOBOW XMMHH B TTOBCETHEBHOM JKU3HH.

XuMUS B CTPOUTENBCTBE: BAXKHEUIITHE CTPOUTENbHBIE MaTepUaIbI (IIEMEHT, 0eTOH). XUMUS B

CeNbCKOM Xo3stiicTBe. OpraHudeckrue 1 MUHEepallbHbIe Y00peHus.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuajbl, KpPacKH, CTEKJIO, KEepaMHKa.
Mamepuanet 0na snexkmponuxu. Hanomexnonozuu.

PacuérHble 3aga4un
Pacuérer: Macchl BemecTBa Wik 00bEMa ra3oB 10 H3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIMX B PEaKIMU BEIIECTB, Macchl (00BbEMa, KOIMYECTBA
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BEIIIECTBA) MPOJYKTOB PEAKIMH, €CIIM OJHO U3 BEIIECTB UMEET MpUMECH, Macchl  (00BéMa,
KOJIMYECTBAa  BEIIECTBAa) MPOJAYKTa  pEeaKlMH, €CIU OJHO U3 BEUIECTB JIaHO B BHJIE pacTBOpa
C onpenesIEHHON MacCOBOM J0JIEM pacTBOPEHHOTO BEHIECTBA, MAacCCOBOM JOJM W MOJISIPHOM
KOHIICHTPAIlMU  BEIIECTBA B PAacTBOpPE, JIOJIM BBIXOAA MPOAYKTA PEAKIHUU OT TEOPETUUCCKU
BO3MO>KHOTO.

MexnpeaMeTHbIe CBA3HU

Peanuzanus MeXnpeaMeTHBIX CBA3EW NMpU M3y4eHHMH OOIIed W Heopranudeckod xumuu B 11
KJIacce OCYIIECTBISICTCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX ECTeCTBEHHO- HAYYHBIX MOHATHH,
TaK U NOHSTUN, IPUHATHIX B OTJEIbHBIX IIPEAMETAaX €CTECTBEHHO- HAYYHOr'O LIUKJIA.

OO111e ecTeCTBEHHO-HAayYHbIC IIOHATHS: IBJICHUE, HAyUHBIN (DaKT, TMIIOTE3a, TEOPHSl, 3aKOH,
aHalu3, CUHTE3, KiIacCU(pUKaLMs, NEepUOAUYHOCTb, HAOINIIOJCHHE, U3MEPEHUE, HKCIEPUMEHT,
MOJEJIb, MOACIUPOBAHNUE.

®usuka: marepusi, MHKPOMHD, MAaKpOMHp, aTOM, 3JIEKTPOH, INPOTOH, HEUTPOH, HOH,
U30TOIBl, PaJMOAKTUBHOCTb, MOJEKYJIA, SHEPreTHUECKUH YpOBEHb, BEIIECTBO, TEJO, 00BEM,
arperaTHOE COCTOSIHHE BEIEeCTBa, UeaIbHbIN ra3, pu3nueckue BeIMUMHbl, €UHHUIIBI H3MEPEHNS,
CKOpOCTb, SHEPIrusi, Macca.

buomorusi: knerka, opraHu3M, OSKocucTeMa, Owuocdepa, MeraboiM3M, MakKpo-u
MHUKpPORJIEMEHTBI, OCJIKH, >KHUPBI, YIJIEBOJbI, HYKJIEHHOBBIE KHUCIOTbI, (DEPMEHTHI, TOPMOHBI,
KpYTroBOPOT BEUIECTB U ITOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpac¢us: MuHepaibl, FOpHBIE TOPO/IbI, 10JIE3HBIE HCKONIAEMbIE, TOILIIMBO, PECYPCHI.

TexHosOrnA: XUMHUYECKask MPOMBIIIIEHHOCTh, METAJUIypIrysi, CTPOUTEIbHBIE MaTE€pHabI,
CEIIbCKOXO3SHCTBEHHOE IPOM3BOJICTBO, IHIIEBAas MPOMBIILICHHOCTh, (hapMalieBTHYECKas
IPOMBIIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKUX Ipernaparos, IIPOM3BOJICTBO
KOHCTPYKIMOHHBIX MAaT€pPHAaJIOB, 3JIEKTPOHHAs! IPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 10 XUMHNHNHA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3VYJIBTATHBI

B cooTBeTcTBUM € CHCTEMHO-IEATENBHOCTHBIM MOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHUS MPEAMETa « XUMUSI» Ha YPOBHE CPEIHEro 00I1Iero o0pa3oBaHusl BbIIEICHBI
CIEYIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYyYaIOUIUMHUCS  POCCHUICKON  TpakIaHCKOMN
WUJEHTUYHOCTH, TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIPEACIICHHIO;
HaJU4He MOTHBAIIUN K 00YYEHHIO; TOTOBHOCTH M CTIOCOOHOCTH 00yUaIOIINXCSl PYKOBOJICTBOBATHCS
MPUHATHIMH B OOINECTBE MpaBWJIaMH W HOPMaMHU IIOBEJICHUS, HaJUYHe MPABOCO3HAHUA,
IKOJIOTHYECKON KYIbTYPhI; CIOCOOHOCTh CTABUTH IEIM M CTPOUTH KU3HECHHBIC TUTAHBI.

JIMYHOCTHBIE Pe3yNbTAaThl OCBOCHHS MpeaMeTa «XHUMHs) OTPaxarT cPOpPpMUPOBAHHOCTH
OTIbITa MO3HABATEIHHON M MPAKTUUYECKON JESITeIbHOCTH O0y4aloUIMXcs B MPOIecce peanu3aiiu
00pa3zoBaTenbHON NeATEITLHOCTH.

JIMYHOCTHBIE Pe3yNbTAaThl OCBOCHHS MpeaMeTa «XHUMHs» OTpaxarT cPOpMUPOBAHHOCTH
OTIBITA MTO3HABATEIHHON M MPAKTUYECKON EATEIHbHOCTH O00YYArOIIMXCS B MPOLIECCE Peallh3aliu
00pa30BaTeNbHOM 1eATEeIbHOCTH, B TOM YHCJI€ BUACTH:

1) rpaxaanckoro BocnuTaHU:
OCO3HaHMs 00YYaIOIMMHUCSA CBOMX KOHCTHTYLIMOHHBIX IIPaB M 00S3aHHOCTEH, YBAKEHHS K
3aKOHY ¥ IIPaBOIOPSIKY;
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MPEACTABICHUS O COLMAIBHBIX HOpPMax M IPaBUIAX MEXKIWYHOCTHBIX OTHOLICHUH B
KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM NEATENILHOCTH MPU CO3AAHUU Y4EOHBIXIIPOCKTOB,
peleHny y4yeOHBIX U MO3HABATEIbHBIX 3371a4, BHIIOJHEHUN XUMHUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH IOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI APYTUX
IpY aHAJIN3€ Pa3IMYHBIX BUIOB YUEOHOH NeATETbHOCTH;

2) NMaTPUOTHYECKOr0 BOCIIUTAHMS:

LIECHHOCTHOTO OTHOILLICHUS K HMCTOPHUYECKOMY M HAYYHOMY HACJIEAUI0 OTEYECTBEHHOM
XHMUH,

YBOKEHUS K IPOIIECCY TBOPYECTBA B OO0JIACTH TEOPUU M TMPAKTUUYECKOTO MPHUITOKCHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JIaHHBIC HAyKW €CTh PE3yJbTaT UIMTEIBHBIX HAOIIOICHMUIA,
KPOTIOTIMBBIX 3KCHEPUMEHTAIIBHBIX ITOUCKOB, TOCTOSHHOTO TPY/1a YYEHBIX U MTPAKTUKOB;

WHTEpEeCa W TMO3HABATEIBHBIX MOTHBOB B TMOJYYCHHMHM M TIOCIECAYIOIIEM aHalIu3e
nH(OpMaIUU O MEePEIOBBIX JOCTHIKEHUSIX COBPEMEHHOW OTEYECTBEHHON XHUMUU;

3) AYXOBHO-HPABCTBCHHOI'0O BOCIIMTAHMSA
HPaBCTBCHHOI'O CO3HAHHA, STUYCCKOI'O IOBECACHM,

CIOCOOHOCTH OIICHWBAaTh CHUTYyallid, CBSI3aHHBIE C XWMHYECKUMHU  SIBICHUSIMH, U
IIPUHUMAaTh OCO3HAaHHBIC PELICHUS, OPUEHTUPYSACh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IOBEIECHHWE W IIOCTYNKM CBOMX TOBApULICH C IMO3ULIMN
HPaBCTBEHHBIX U IIPABOBBIX HOPM U € Y4ETOM OCO3HAHUS IIOCIIEICTBUNA ITOCTYIIKOB;

4) dpopMupoBaHUs KYJILTYPbI 310POBbSI:

MOHMMAaHMs IIEHHOCTeHl 370poBOr0 M 0Oe30macHOro obpasza XHU3HH, HEO0OXOIMMOCTU
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U NICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHnst TpaBuyl 0€30MacHOT0 OOpalieHusl C BEIIeCTBAaMU B OBITY, TMOBCEIHEBHOM
KHU3HH, B TPYIOBOH JEATEIBHOCTH;

MOHWMAaHMsI [EHHOCTH TPaBWJI WHAWBUIYAIBHOTO W KOJJICKTHBHOTO 0€30TacHOTO
MIOBEJICHHS B CUTYAIlUsAX, YTPOXKAIOIINX 3I0POBBIO U )KU3HH JIO/ICH;

OCO3HaHUs TOCNEACTBUA W HEMPUATHUS BPEAHBIX MPHUBBIUEK (YMOTPEOICHUS aNKOTOIs,
HapKOTHUKOB, KYpPEHHUS);

5) TpynoBoro BocnuTanus:

KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B y4€OHO-HMCCIIE0BATEIbCKON A€ATEIbHOCTH,
00ILIECTBEHHO 0JIE3HOM, TBOPUECKOM U APYTUX BUAAX JEATEILHOCTH;

YCTaHOBKHM Ha aKTUBHOE Y4acTHUE€ B PEIICHUM NPAKTUYECKUX 337ad COLMAIBHOM
HaIlpaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3yUEHHIO Mpodeccuil pa3aMyHOro pojaa, B TOM YuClIeHa
OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAHUI M0 XUMUU;

yYBaXXeHUsI K TPYLY, JIOISAM Tpyia U pe3yibTaTaM TPYAOBOH NeATeIbHOCTH; TOTOBHOCTU K

OCO3HAaHHOMY BBIOOPY MHAMBHUIYAIbHOM TPaeKTOpUU 0Opa3oBaHus,
Oyaymieit npodeccuu U peanus3aluyd COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) KO0JIOTHY€CKOr0 BOCIIUTAHHUSA
9KOJIOTUYECKH IE€JIECO00Pa3HOTO OTHOIICHHsI K MPHUPOJE KaK MCTOYHUKY CYIIECCTBOBAHUS
JKM3HU Ha 3emiie;
IIOHUMAaHU S FJIO62UII:HOFO XapaKkTepa 3KOJIOTHYCCKUX Hp06HeM, BIINAHUA 3KOHOMHUYCCKUX
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MPOLECCOB HA COCTOSIHUE IPUPOJTHON U COLIMATIBHOM CPEBL;

OCO3HaHUS HEOOXOAMMOCTH HCIIOJIb30BAHUS JAOCTHKEHMH XUMUU JAJISl PEIICHUSBOIPOCOB
PalMOHAIBHOTO MPUPOIONOJIB30BAHUS;

AKTUBHOTO HENPUATHS ACUCTBUIN, NPUHOCAILIMX BPEA OKpYKaroUed IPUPOJHON cpene,
YMEHMsI IPOTHO3UPOBATh HEOIArONpUATHBIE 3KOJOTUYECKHE MOCIEACTBUSA NMPEANPUHUMAEMBIX
JEHCTBUN U PEJOTBPAILAT UX;

HaJu4Musl Pa3BUTOIO0 HKOJIOTMYECKOTO MBINUICHMS, 3KOJIOTMYECKOM KYJIbTYpBI, OIbITA
JEATEIbHOCTH  SKOJOTMYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBAaTbCA HUMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHON U COLIMAJIbHON MPAKTUKE, CIOCOOHOCTH U YMEHUS aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMo(poouu;

7) HeHHOCTH HAYYHOTIO MO3HAHMS:

MHPOBO33PEHHUsI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO PpAa3BUTHS HAyKu U
0OLIECTBEHHON IIPAKTHUKHY;

NOHUMaHMsl cHeluM(UKM XHMHUM KaK HayKH, OCO3HaHUsA €€ posd B (HOpMUPOBAHUU
pallMOHAIFHOTO ~ HAYYHOTO  MBIIUICHUS,  CO3JAaHMHM  [EJIOCTHOTO  MIpEICTaBICHHUS 00
OKpYXKaloIlleM MHUpE KaKk O €IMHCTBE IPHUPOAbI M YEJIOBEKa, B IO3HAHMM IPUPOIHBIX
3aKOHOMEPHOCTEH M peleHUH IpoOIeM COXpaHEHUs IPUPOIHOTO PABHOBECHUS;

yOeKIEHHOCTH B 0COO0OM 3HAYMMOCTH XUMHM JAJISl COBPEMEHHOM IMBHIM3ALMMU: B €€
TYMaHUCTUYECKOW HAINPaBICHHOCTH M BaXXHOW POJM B CO3JaHUM HOBOM 0a3bl MaTepualbHON
KYJBTYpPHI, B PEHICHUHU TTI00AJIbHBIX TPOOJIEM YCTOMUMBOTO Pa3BUTHSI YEIOBEUYECTBA — CHIPHEBOH,
9HEPreTUYeCcKOoil, MUIIEBOM 1 3KOI0rnyeckoit 0e30MacHOCTH,B Pa3BUTUN MEAULIMHBI, 00ECTIeYeHUN
YCIIOBUH YCIIEIIHOTO TPpYJa U SKOJIOrMUeCKUKOM(POPTHOM KU3HU KaXk10T0 YieHa 00IEeCTBa;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: IIOHMMAaHMS CYIIHOCTH METOJOB IIO3HAHMS,
UCIOJIb3YeMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIOJIb30BaTh MOJIYy4aeMble 3HAHUS IS
aHamu3a U OOBSACHEHUs SBJICHUI OKPY)KAIOLIEro MUpa U MPOMCXOJSAIIUXB HEM M3MEHEHMH,
YMEHHUsI JieJlaTh 00OCHOBAaHHBIE 3aKIIOYEHNS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOLIUXCS TAaHHBIX
C LIEJIBIO TIOJIYYEHHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIIOJIb30BaTh XUMHUECKUE 3HAHUS JJIs pelleHus mpobiem
B PEaJIbHBIX JKU3HEHHBIX CUTYalUsX;

HHTEpeca K I03HAHUIO, UCCIIEI0BATEIbCKON ACATEIBHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HEMpPEpPhIBHOMY O0pa30BaHHUIO M CamMO00pa30BaHUIO, K
AKTUBHOMY TIOJIy4€HMIO HOBBIX 3HAaHUM 10 XUMUU B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM TpyJia B pa3InyHbIX cepax npodecCHoHaIbHON AeITeNbHOCTH.

METAINPEAMETHBIE PE3YJIBTATBI

MeTaHpeI[MCTHBIe PE3YIbTATBI OCBOCHUA MNPOrpaMMbl IO XMMHUHW Ha YPOBHE CpPCIHETO
o011ero o0pa3oBaHUs BKIIOYAOT:

3HaYUMBIE I (OPMUPOBAHUS MHPOBO33PEHUS OOYHAIOIIMUXCS MEXAUCHUIIIIMHAPHBIE
(MeXMpeIMETHBIE) OOIIEHAYYHbIC TOHITHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOH KapTHHBI MUPa
U CIeU(PUKY METOJO0B IMO3HAHHMSI, UCIIOJIB3YEMbIXB €CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO,
SHEprus, sIBICHHUE, MPOLECC, CUCTeMa, HayYHbIH (DAaKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIC0BaHKEe, HAOII0ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEPCAIbHBIE yueOHbIe JIEHCTBHS (mo3HaBaTenbHBIE, KOMMYHUKaTUBHBIE,
peryasTHBHBIC), oOecreunBarone (GopMupoBaHue (QYHKIIMOHAILHOW TPAMOTHOCTH U
COIMATIbHOM KOMITETCHIIUH 00YyYaroiXCsl;

CIIOCOOHOCTh ~ OOYYAlOIIMXCSA  HMCIOJb30BaTh  OCBOCHHBIC  MEKIHMCIHUILIMHAPHBIC,
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MHUPOBO33PEHUYECKHE 3HAHWA M YHUBEpCAIbHbIC Y4eOHbIE MACHCTBUS B IIO3HABATEIHLHOU U
COIMAJIBHOM MPAKTHUKE.

MertanpeameTHble pe3ynbTaThl OTPaKalOT OBJAJCHHE YHHUBEPCAIbHBIMU y4EOHBIMU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJISITHBHBIMU JICHCTBUSMH.

ITo3naBareabHbBIE YHUBEPCAJIbHBLIC y‘lEﬁHLIe HeﬁCTBHH
ba3zoBble JJornueckue JelcTBUA:

CaMOCTOATENIbHO (OPMYJIMPOBATh M aKTyaJM3UPOBATh MpPOOJIEMY, paccMaTpHBaTh ¢
BCECTOPOHHE;

ONpPEACISATh UENU ACATEIbHOCTH, 3a7aBas IMApaMeTPbl U KPUTEPUM HX JTOCTHXKECHUS,
COOTHOCHUTD PE3YyJbTAThI JEATCIBHOCTU C TOCTABIICHHBIMU LEIISIMU;

KCMOJIb30BaTh IPU OCBOCHUU 3HAHUW NPUEMBI JIOTMYECKOTO MBIIUICHUS: BBIICIATH
XapakTEpHblE NPU3HAKA MOHATUA M YCTAHABIMBATh WX B3aWUMOCBSA3b, HCIOJb30BATH
COOTBETCTBYIOIINE MOHITUS JIsI OObSICHEHUS OT/ICIbHBIX (DAKTOB U SBICHUIA;

BBIOMPATh OCHOBAHMSI M KPUTEPUH IS KJIACCU(UKAIIUN BEIIECTB U XUMUYCCKUX PEAKIINA;

yCTaHaBJIMBATh PUYMHHO-CIEACTBEHHBIE CBA3U MEXAY U3y4YaeMbIMU SBJICHUSIMU; CTPOUTh

JIOTUYECKHE pacCyKICHUs (MHIYKTUBHBIC, EAYKTUBHbBIC, IO aHAJIOTHH),

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B pACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIBI M 3aKIJTIOUCHUS

MPUMEHSTh B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XMMHUU CHMBOJIMYECKHE (3HAKOBHIC)
MOJICJIH, TPEOOPA30BBIBATH MOJICTBHBIC MTPEICTABICHIS — XUMHUYCCKHI 3HAK(CHMBOJI) 3JIEMEHTA,
XUMUYeCKass (QopMyia, YpaBHEHHE XUMHUYECKOW peaKiuu — TpU PEHICHUH Yy4eOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 3a]1a4, IPUMEHATh Ha3BaHHBIEMOJIEIbHbBIC MPEICTABICHUS IS
BBIBJIICHUS XaPAKTEPHBIX MPU3HAKOB U3YYa€MbIX BEIIECTB U XUMUYECKUX PEAKIIHM.

ba3oBble ucciieqoBarebCKHe NeHCTBHA:

BJIAJIETh OCHOBAMM METOJOB HAYYHOIO IIO3HAHMUS BEUIECTB M XUMHUYECKHX DPEaKIIHi;

(dbopMylIMpoBaTh LIETU U 337a4d UCCIIEJOBaHMs, UCIOIb30BaTh MOCTaBICHHbIE
U CaMOCTOATENBHO C(HOPMYIUPOBAHHbIE BONPOCH! B KAU€CTBE MHCTPYMEHTA MO3HAHUS MOCHOBBI
JUTst POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMbIX CYXKJIECHU;

BJIa/IETh HAaBBIKAMH CaMOCTOATEIbHOIO IUIAHWPOBAHUS U TPOBEACHUS YUEHHYECKUX
AKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUSI HAOJI0/1aTh 3a XOJOM IPOIIECCa, CaMOCTOSITEILHO
IPOrHO3MPOBATh €ro pe3ysbTar, (OopMyIupoBaTh OOOOIIEHUS U BBIBOJBl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3yJbTaTOB MCCIEIOBaHUSA, COCTaBIATh OOOCHOBAHHBIM OTUET O MpOJIeNaHHON
pabore;

npuoOpeTaTh ONBIT YYEHWYECKOHM MCCIeJOBATENIbCKOM W MPOEKTHOM JesTeTbHOCTH,
MPOSBISATE CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY IIOMCKY METOJIOB pELICHUS
MPAKTUYECKHX 3a7a4d, IPUMEHEHHUIO Pa3IMuHbIX METOJ0B MTO3HAHUS.

Pabora c undopmanmeii:
OPUEHTHPOBATHCS B Pa3IMYHbIX HCTOYHUKAX UHPoOpManuu (HaydHO-TIOMYJsIpHAs
AUTEepaTypa XUMUYECKOTO COJIEp:KaHUs, CIpaBOYHbBIE MocoOusi, pecypchl MHTepHeTa),

aHAJTM3UPOBATh HH(POPMAITUIO PA3ITUYHBIX BUAOB U (HOPM MPECTABICHHS, KPUTHUECKU OLICHUBATh
€€ T0CTOBEPHOCTh U HENPOTUBOPEYNBOCTb;
(dbopMynrpoBaTh 3ampockl M TPUMEHATh pa3jMuHble METOAbl IMPH MOHCKE U O0TOOpe
uHpOpMaLU, HeOOXOAUMOM ISl BBIOTHEHUs y4eOHBIX 33a]1a4 ONPeIeIEHHOIO THIIA;
npUoOpeTaTh OMBIT HMCIOIb30BaHUS MH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJOTHH H
Pa3IMYHBIX TIOUCKOBBIX CUCTEM;
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CaMOCTOATENILHO BBIOMpATh ONTUMAJIbHYIO (hOpMY MpencTaBieHus WHopmauu (CXeMbl,
rpaduKH, TMarpaMMbl, TAOJIHIIBI, PUCYHKH U APYTHE);

WCTIOJNB30BAaTh HAYYHBIM SI3BIK B KayeCcTBE CpeAcTBa NpH paboTe ¢ XUMHUYECKOU
uH(pOopMaIe: MPUMEHITh MEXKIPEIMETHBIE ((PU3HMUECKHUE U MAaTeMAaTHUECKNE) 3HAKU UCUMBOJIBI,
(dopmybl, a0OpeBHaTyphl, HOMEHKIIATYPY;

MCIOJIb30BATh 3HAKOBO-CHUMBOJIMYECKHE CPEJICTBA HATJISITHOCTH.

KomMMyHukaTuBHBIE YHHBepPCaJbHble y4eOHbIEe eiiCTBHS:

3alaBaTh BONPOCHI IO CYHIECTBY OOCYXJaeMOW TEeMbl B XOJ€ Jualora u/wiu
JUCKYCCHH, BBICKA3bIBATh U1€U, POPMYIHPOBATH CBOU MPEITI0KEHUS OTHOCUTEIBHO BHITIOTHEHUS
peJIOKEHHON 3a/1auH;

BBICTYIIAaTh C Ipe3eHTallleil pe3ylbTaTOB IMO3HABATEIbHON JEATEIbHOCTH, MOITYYCHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHMKAMHU I[P  BBIIOJIHEHUMM XUMHUUYECKOTO
AKCIIEPUMEHTA, TPAKTUYECKONM padOThl IO MCCIEIOBAHUIO CBOWCTB H3y4YaeMbIX BEIIECTB,
peanmu3anuu y4eOHOTO TPOeKTa, W (OPMYIHPOBATH BBIBOJIBI MO PE3yJIbTaTaM MPOBEIEHHBIX
UCCJIEJOBAaHUM MMyTEM COTJIACOBAHUS MMO3ULIUHI B X0OJ€ 00CYX/IeHN 1 0OMEHAa MHEHUSIMHU.

PeryasiTuBHbBIC YHHBepCaJbHbIe y4eOHbIe NeHCTBUS

CaMOCTOSITENIbHO IUIAHUPOBATh U OCYLIECTBIJIATH CBOIO I103HABATEIbHYIO JEATEIbHOCTb,
onpezenss €€ LEIU U 3a/add, KOHTPOJUPOBATH U IO MEpe HEOOXOAUMOCTH KOPPEKTUPOBAThH
npeiaraéMplii alrfOPUTM JAEMCTBUM IpPU BBIOJIHEHUH yYEOHBIX M HCCIIEIOBATENIbCKUX 3a]ad,
BBIOMpaTh Hanbojee APPEKTUBHBIN CIIOCOO MX PEUICHUS C YIETOM MOTYyYCHHUS HOBBIX 3HAHHM O
BELIECTBAX U XUMUYECKUX PEAKLUAX;

OCYILIECTBIIATh CaMOKOHTPOJIb JESATEIIBHOCTH Ha OCHOBE camMOaHajlIu3a u
CaMOOLIEHKH.

[IpenmeTHsbIE pe3yJIbTaThl OCBOEHUS MIPOrpaMMbl o XUMHUH Ha
yriyoJIEHHOM YpOBHE Ha YPOBHE CpeHEro o0I1ero 00pa3oBaHus BKIIOUAIOT CICU(PUIECKUE IS
yuebHOoro npeamera «XUMHs» Hay4YHbIE 3HAHMS, YMEHHUS M CHOCOObI JEHCTBUI MO OCBOEHHUIO,
MHTEPIIPETALMU U IPe0Opa30BaHUIO 3HAHUH, BU/IbI €ATEIbHOCTHU IO MMOJIYYEHHIO HOBOTO 3HAHUS
Y IPUMEHEHUIO 3HAaHUH B Pa3JIMYHbBIX YUEOHBIX CUTyallUsIX, a TaKXKe B PEaIbHbIX KU3HEHHBIX
CUTyallusiX, CBSI3aHHBIX ¢ XuUMHeHl. B mporpamme mno XuUMUU HOpeIMETHbIE PE3YIbTATh
IPEJICTaBJICHbI 110 TOJaM U3yYeHHUS.

IMPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUsI Kypca «OpraHudeckas XUMHS» OTPaXKaroT:

c(hOpPMUPOBAHHOCTh MPEACTABICHUIN: O MECTe M 3HAYCHHH OPTaHMYECKON XUMUU
B CHCTEME €CTECTBEHHBIX HAYK M €€ PO B 00€CIIeUeHNN YCTOWYHNBOTO PA3BUTHS YEIIOBEUECTBA B
pPEIICHUH MPOOJIeM IKOJOTHYECKOM, SHEPTeTUUECKOW W THINEBOW O€30MacHOCTH, B Pa3BUTHUH
MEJUIIMHBI, CO3IaHUA HOBBIX MAaTE€pPUAJIOB, HOBBIX HICTOYHUKOB DHEPrUM, B  OOECICYECHUU
pPaIMOHAIPHOTO  TPHUPOOIOIL30BaHMS, B (POPMHUPOBAHUA MHUPOBO33PEHUS U OOIICH KYJIbTYPHI
YEJIOBEKa, a TAKXKE IKOJOTHIECKHOOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO M TIPUPOTHOM
cpene;

BJIQJICHUE CUCTEMON XMMHYECKUX 3HAHHM, KOTOPasi BKIIOUAET: OCHOBOIOJIATAIONIACTIOHSITHS
— XMMHUYECKHI SJIEMEHT, aTOM, SAPO M 3JICKTPOHHAs 000JI04Ka aTOMA, S-, P-, d-aTOMHBIC OpOUTAITH,
OCHOBHOE€ U BO30YXIEHHOE COCTOSIHHSI aTOMa, THOpUIW3aIs aTOMHBIX OpOWTallel, WOH,
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MOJIEKYJa, BaJ€HTHOCTb, J3JEKTPOOTPUIATENILHOCTh, CTEMEHb OKUCICHHS, XMUMHUYECKas CBS3b,
MOJIb, MOJIIpHAsi Macca, MOJSPHBIA 00BEM, YTrIepoaHBIN ckeneT, (YHKIMOHAJIbHAS TpYIIa,
panukai, CTpyKTypHble ¢opMylnbl (pa3BEPHYTHIE, COKpAIIEHHBIE, CKEJIETHBIE), H30MEpHUs
CTPYKTYpHasi U MPOCTPAHCTBCHHAS (TEOMETPHUECKAs, ONMU4ecKdst), A30Mepbl, TOMOJIOTUYCCKUI
psii, TOMOJIOTH, YTJIEBOJOPOJIbI, KHCIOPOJ- M a30TCOJEpIKAILINEe OpPraHHYECKUE COCAMHEHUS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCMHEHUS; TEOPHH, 3aKOHBI
(nepuoguueckuit 3akon [[.M. MenneneeBa, Teopusi CTPOCHMsI OpraHMYECKUX BemectB A.M.
BytnepoBa, 3ak0H coXpaHEHHsI MacChl BELIECTB, 3aKOH COXPAaHEHUS U IPEBPALICHUS YHEPTUH TIPH
XUMHYECKHX PEaKLUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUH SI3BIK XMMUH, MUPOBO33PEHUCCKUE
3HaHUS, JEeKAIIMEe B OCHOBE MOHMMAHUS NPUYMHHOCTU U CHCTEMHOCTH XMMHUYECKHX SBJICHUI,
NPECTaBICHUS O MEXaHU3MaX XUMHUYCCKUXPEAKIUil, TePMOJUHAMUYECKUX W KHHETHYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKaHHs,0 B3AUMHOM BIMSHUU aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIaX
(MHIYKTUBHBIA 1 Me30MepHbI 3(dexTsl, opuentantsl | um Il poma); ¢dakromoruueckue
CBEJICHUSI O CBOWCTBAX, COCTaBE, IOJyYCHHH M O€30MaCHOM HCHOJIb30BAHUN BAKHEHUIINX
OpPraHMYECKUX BEIIECTB B OBITY M IMPAKTUUYECKOW AEATETbHOCTH 4YEJOBEKa, OOIIUX HAayYHBIX
MPUHIIMIIAX XUMUYECKOTo MPOU3BOJICTBA (Ha MpUMepe MPOU3BOJCTBA METaHOJa, IepepaboTKu
He(TH);

c(hOpPMHUPOBAHHOCTh YMEHUII: BBISBIISTh XapaKTepHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBATh
UX  B3aUMOCBS3b, HCIOJb30BaTh  COOTBETCTBYIOLIME  TOHATHUS MPHU OMHMCAHUU COCTaBa,
CTPOEHHS ¥ CBOMCTB OPraHMYECKUX COSAMHEHUN;

c(hOPMUPOBAHHOCTH YMCHHIA:

UCTOJNB30BaTh  XMMUYECKYI0  CHMBOJHMKY JUII  COCTAaBICHHS  MOJICKYJISPHBIXH
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYI OPraHUYeCKUX BEIIECTB;

COCTABJIATh YPAaBHEHMsI XUMHUECKUX PpEaKLUi M pacKpblBaTb HUX CYIIHOCTb: OKHUCIMTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIUi OCPEICTBOM COCTABJICHHS 3JIEKTPOHHOTO OajlaHca ATUX peaKlni,
peakuuii HOHHOTO OOMeHa MMYTEM COCTaBJICHMSI UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUN;

U3rOTABIIMBATh ~ MOJEJIM MOJIEKYJ OpPraHMYECKMX BEUIECTB Ui WJUIIOCTpPALMM MX
XUMHYECKOTO ¥ IIPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHUI . YCTAHABINBAThH IPUHAJICKHOCTh N3YUEHHBIX OPTaHUYECKUX
BEIIIECTB T10 UX COCTaBY M CTPOCHMIO K OIPEECIEHHOMY KIIacCy/TpyIIe COeUHEHUN, 0agamb UM
Ha3BaHud 1o cucreMatudyecko HomeHknarype (IUPAC) u npusooums TpuBHaibHble Ha3BaHUS
JUISL OT/I€TIBHBIX MPEJCTaBUTENEH OPraHnYeCKUX BELECTB (3TUJIEH, alleTHIIEH, TOIYOJI, TIUIEPUH,
ATUJIEHTJIMKOJb, PEeHO, (popManbaeru, aleTaabAeru, aleToH, MypaBblHasI KUCIIOTa, YKCYCHAst
KHCJIOTA, CTEapuHOBAs, OJEHMHOBAs, MaJbMUTHHOBAs KHUCJIOTHI, TJIMLWH, QJaHWH, MalbTO3a,
bpyKTO3a, aHUIIUH, JTUBUHWI, U30TPEH, XJIOPOTIPEH, CTUPOJ U APYTHE);

c(OPMUPOBAHHOCTh YMEHHUS OIpPEAEsATh BHUJ XHUMHUYECKOHW CBSI3M B OPraHMYECKUX
COeIMHEHUX (KOBAJICHTHAs! U HOHHAs CBS3b, G- U T-CBSI3b, BOJIOPO/IHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHHUSI NPUMEHSATH IOJIOKEHUS TEOPHUH CTPOEHUS OPTaHUYEeCKUX
BemecTB A.M. BytiepoBa s 00BsICHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

cOpPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh COCTaB, CTpPOEHHUE, (U3NYECKHEe U
XUMHYECKHE CBOMCTBA TUIIMYHBIX MTPEICTABUTENEH PA3IMUHBIX KJIACCOB OPTaHUYECKUX BEIIECTB:
QJIKaHOB, LMKJIOAJIKAHOB, AJKEHOB, AaJKaJMEHOB, AJKMHOB, apOMaTHYECKUX YIJIEBOJOPOIOB,
CIHPTOB, aJlbJIETUJIOB, KETOHOB, KapOOHOBBIX KHCIOT, NMPOCTHIX M CIIOKHBIX 3(PHUPOB, KUPOB,
HUTPOCOEIMHEHUH U aMUHOB, aMUHOKHCJIOT, O€JIKOB, yIJIeBOJIOB (MOHO-, TU- U MOJUCAXapUIOB),
WUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXK/Y  HUMH  YPaBHEHUSMH  COOTBETCTBYIOIIMX
XMMHYECKMX  PEAKLMIC MCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYII;
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c(OPMHPOBAHHOCTh YMEHHUSI TOATBEPXKAATh HA KOHKPETHBIX TIIPUMEpax Xapakrep
3aBUCHMOCTH PEAKIMOHHOM CIOCOOHOCTH OPraHMYECKHX COCJMHEHHH OT KPAaTHOCTH M THIIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIMSHHUS aTOMOB U TPYIIII aTOMOB B MOJIEKYJIax;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb HMCTOYHUKH YIIIEBOJOPOJHOTO CHIPbS
(He(Th, MPUPOAHBINA Ta3, YroJib), CIIOCOOBI €ro MepepaboTKH M MPAKTUYECKOe MPUMEHEHUE
IPOIYKTOB epepabOTKH;

c(OPMHPOBAHHOCTh BIAJCHUS CHUCTEMOM 3HAHMH O E€CTECTBEHHO-HAYYHBIX METOJax
NO3HAHUS — HAONMIOACHWHU, W3MEPEHUH, MOIEIHPOBAHUU, OKCIEpUMEHTE (PEalbHOM U
MBICIICHHOM) ¥ YMEHHUS IPUMEHSATH 3TH 3HAHUS;

cOPMHPOBAHHOCT, ~ YMEHHMS HIPUMEHSTh OCHOBHBIC  OINEPALMU  MBICIUTEIHHON
NeATEIIFHOCTH — aHaJW3 W CHHTE3, CpaBHEHHE, OOOOICHME, CHCTEMAaTHU3aIMIO, BBIIBICHHUE
NPUYMHHO-CJIEJICTBEHHBIX CBSI3€H — JJISl N3YUCHHS CBOMCTB BEIIECTB M XUMUYECKUX PEAKIIHIA;

c(OPMHPOBAHHOCTh YMEHHM: BBIABIATH B3aMMOCBS3b XWMHUYECKUX 3HAHHUIC MOHATHAMU U
MPEJCTABICHUSIMA  JIPYTUX €CTECTBEHHO-HAYyYHBIX MPEAMETOB Mg 0ojiee OCO3HAHHOTO
NOHMMAHHUS CYIIHOCTH MaTepHUaJbHOIO0 €IUHCTBA MMpA, MCIIOJIb30BaThb CUCTEMHBIE 3HAHUS 110
OpPraHUYECKON XUMUU IS OOBSICHEHUS U MPOTHO3UPOBAHUS SBICHHM, UMEIOIIUX €CTECTBEHHO-
HAy4YHYIO IPUPOLY;

cOPMUPOBAHHOCTh YMEHHI: MPOBOAUTH PACYETHI MO XHUMHUYECKUM Qopmyaam U
YPaBHEHUSAM XHMHUYECKUX PEAKIMI C HCIOJIb30BaHHEM (U3NYECKUX BEIMYUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOUIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl O HAXOXKACHUIO XMMHUYECKON (OpMYsbl BEIIECTBA MO M3BECTHBIM MAacCOBBIM JOJISIM
XUMHUYECKHX AJIEMEHTOB, IIPOIyKTaM CrOpaHusl, INIOTHOCTU I'a3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUH: IMPOTHO3UPOBATh, AHAIM3UPOBATH WM OLEHUBATHC MO3UIIUI
IKOJIOTHYECKOW OE30MacHOCTH TIOCHIEJCTBHS OBITOBOM M IPOU3BOJCTBEHHOH JEATEILHOCTH
YeJIOBEKa, CBSA3AaHHON C MepepabOTKOM BEIIECTB, MCIOJIL30BATh IOJYYEHHBIE 3HAHWS IS
NPUHATHS TPAMOTHBIX PEHICHUH MPOOJIeM B CHUTYAIIUsX, CBA3aHHBIX C XUMUEH;

c(OPMUPOBAHHOCTh YMEHMI: CaMOCTOSATEIbHO IJIAHUPOBATH U MPOBOJUTH XUMHUYECKHUI
AKCIIEPUMEHT (IIOJy4YE€HUE U U3YUEHUE CBOMCTB OPraHUYECKUX BEIECTB, KAUECTBEHHBIE peaKluu
YIII€BOIOPOAOB PA3IMUHBIX KJIACCOB U KUCIOPOJICOIEPKALIUX OPraHUYECKUX BEILIECTB, PEIICHNE
AKCIIEPUMEHTAIbHBIX 33]a4 110 PaclO3HABAHUIO OPTaHMYECKHUX  BELIECTB) C  COOJIOJEHUEM
IPaBUII 0e30MmacHoro oOpailleHusi ¢ BeUlecTBaMM U J1a0OpaTOPHBIM O0OpYyIOBaHHUEM,
dopMynupoBaTh LeNb MCCIEIOBAHUSA, MPEJICTaBIATh B pa3IMYHON (opMe pe3ynbTaThl
DKCIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTD;

c(OPMHUPOBAHHOCTh YMEHMI:

coOMIoaTh MpaBWiIa IKOJIOTMYECKH 1€1eco00pa3HOro IMOBEACHHUS B OBITYU TPYIOBOM
JESATEIBHOCTH B LEJSIX COXPAaHEHUs CBOETO 3/I0pPOBbs, OKPY)KAIOWIEH NPUPOIHON cpenbl U
JIOCTUKEHHS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OMNACHOCTb TOKCHUYECKOTO JEWUCTBUS HA >KMBBIE OPraHMU3MBI ONPEAEIIEHHBIX
OpraHUYecKUX BELIeCTB, MOHUMas cMblci nokaszatess [1K;

aHAJIM3UPOBaTh  L1€JIecOo00pa3HOCTh MIPUMEHEHUS OpraHUYECKUX BEIIECTBB
MPOMBIIIIIEHHOCTH U B OBITY C TOYKH 3PE€HUSI COOTHOIIEHUSI pUCK-TIOJIB3a;

c(OPMHPOBAHHOCTh YMEHUIl: OCYIIECTBIISATH II€JICHANPABICHHBIH TMOUCK XHWMHYECKOM
UHPOpPMALUK B PA3JIMYHBIX MCTOYHHMKAX (HayyHas W y4yeOHO-HaydHas JUTeparypa, CpelcTBa
mMaccoBoi HH(popmaruu, VHTEepHET W Jpyrue), KpUTUYECKH aHAIU3UPOBAMb XUMHUYECKYIO
uHpOpMaLUIO, nepepabameiéams €€ U UCNOIb306AMbB COOTBETCTBUH C TOCTABICHHON yueOHOM
3aJa4eil.
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11 KIIACC

[IpenmeTtHbIe pe3ynbTaThl 0OCBOCHUS Kypca «O01as 1 HeopraHu4eckas XUMHUs» OTPaKaroT:
c(OPMHPOBAHHOCTh TPEJCTABICHUI: O MaTEpUATbHOM €IWHCTBE MHpa, 3aKOHOMEPHOCTSX U
II03HABAEMOCTHU SIBJIEHUI NMPUPOJBI, O MECTE M 3HAUEHUU XHMHUU B CUCTEME €CTECTBEHHBIX HAyK
u e pomu B 00ECIEUYEHHWH YCTOHYMBOTO pa3BUTHS,B PEIICHUH TPOOJIEM HKOJIOTUYECKOM,
OHEPreTUYECKOM ¥  THIIEBOW  OE30MacHOCTH, B Pa3BUTUM MEIHUIMHBL, CO3/JaHUM HOBBIX
MaTepHaoB, HOBBIX HCTOYHHKOB SHEPIHH,B 00ECICUCHUH PAIIMOHAIBLHOTO MPUPOJOIIOIB30BAHMS,
B (opMHpPOBaHMM MHUPOBO33PEHUS W OOLIEH KyJIbTYPhl 4YEJIOBEKA, a TaKKe HKOJIOTHYECKU
000CHOBAHHOT'O OTHOILIEHHUS K CBOEMY 3/J0POBBIO U IPUPOJIHOM cpee;

BJI4/ICHUE CUCTEMON XMMHUECKUX 3HAHUN, KOTOpasi BKJIFOUAET: OCHOBOIIOIATalOIUETIOHATUS
— XUMHUYECKUH JJIEMEHT, aToM, PO aToMa, U30TOIbI, IEKTPOHHAsT 000JI0uKa aroma, S-, p-, d-
aTOMHBIE OpOMTAJIM, OCHOBHOE M BO3OYKAEHHOE COCTOSHHUS aToMa, THOpUAM3AlMS aTOMHBIX
opOuTanel, HMOH, MOJEKYJa, BaJEHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCIIECHUS,
XUMHUYECKasl CBA3b (KOBAJICHTHAsl, MOHHAs, METAJIMYECKas, BOJOPOAHAs), KpUCTAJUIMYECKas
pemérka, XuMUYecKasi peaklysi, pacTBOp, JIEKTPOIUTHI, HEIJIEKTPOIUTHI, SJIEKTPOIUTHUECKAS
JCCOLIMaIs, CTENEeHb JUCCOLMALUY, BOAOPOIHBIN MM0KA3aTeb, OKUCIUTENb, BOCCTAHOBUTENb,
TEIIOBOH 3(P(PEKT XUMHUYECKOH peakIuH, CKOPOCTh XHWMHYECKOW pEaKIHUH, XUMHUYECKOE
paBHOBECHE; TEOPHUH M 3aKOHBI (TEOpHUs AIIEKTPOIUTUYECKON IuCCOLMAlNU, MEePUOJUUYECKUi
3akoH /I.M1. MenzeneeBa, 3ak0OH COXpaHEHHsI MAacChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPALLICHUS
SHEPruU NPU XUMHUYECKUX PeaKUsaX, 3aKOH IIOCTOSHCTBA COCTABa BEILLECTB, 3aKOH JIEHCTBYIOIUX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIS)KAIIE B
OCHOBE IIOHMMaHMsS NPUYUHHOCTH U CHCTEMHOCTH XMMHUYECKHUX SBJICHHH; COBpEMEHHBIE
IPEJCTaBICHUs O CTPOEHUH BEILIECTBA HA AaTOMHOM, HOHHO-MOJICKYJIIPHOM U HaJMOJIEKYJISIPHOM
YPOBHSIX; IPEACTABICHUsI O MeEXaHU3MaxX XHMMHUYECKMX peakLUud, TepMOJWHAMHUYECKUX
U KUHETHYECKHUX 3aKOHOMEPHOCTSAX MX MPOTEKAHHs, O XMMHUYECKOM PaBHOBECHHM, PACTBOPAX U
JMCTIEPCHBIX CUCTEeMax; (PaKTOJOTMUECKUE CBEIEHUS O CBOMCTBAaX, COCTaBe, MOJYYEHUH MU
0€30I1aCHOM HCII0JIb30BaHUM BaXXHEUIIMX HEOPraHWYECKUX BEIIECTB B OBITY M MPaKTHYECKOU
JeSITEIbHOCTH YeJIOBEKa, OOIMX HayUYHbIX MPUHIMIIAX XUMHUYECKOTO TPOU3BOJICTBA;

c(OpPMHUPOBAHHOCTh YMEHUI BBISABIATH XapaKTepHbIE MPU3HAKU OHITUH, YCIMaHasnIueams
UX B3aMMOCBS3b, HCIIOJIB30BaThb COOTBETCTBYIOLIME IOHSATHS IIPH OMMCAHUHA HEOPTAaHUYECKUX
BEILECTB U UX MPEBPALICHUN;

c(OPMHPOBAHHOCTH YMEHHUS UCIIOJIb30BaTh XUMHYECKYIO CUMBOJIMKY JUIS
cocTaBiieHUs] (OpPMYJT BELIECTB W YpPAaBHEHMM XUMHMUECKHX PEAKIMH, CHCTEMaTHYEeCKYIO
Homenknarypy (IUPAC) u TpuBHanbHbie Ha3BaHUS OTJEIBHBIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHSI ONPEAEIATh BAJIEHTHOCTh U CTENEHb OKUCICHHS
XUMUYECKUX 3JIEMEHTOB B COCMHEHUSX, BUJl XUMUYECKOH CBSA3M (KOBAJIEHTHAs, HOHHAS,
MeTaJuIn4ecKas, BOAOPOAHAS), TUI KPUCTAITNIECKOM PEIETKY KOHKPETHOTO BEIIECTBa,

c(OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aBHCHUMOCTh CBOICTB BELIECTB OT

BUJAa XMMHUYECKOM CBSI3M M TUNA KPUCTAJUIMYECKON peméTkd, OOMEHHBIHN JOHOPHO-
aKLENITOPHBIM MeXaHN3Mbl 00pa30BaHUsI KOBAJIEHTHOM CBS3M;

c(OPMHPOBAHHOCTh YMEHHH: KJIacCU(UIMPOBATh: HEOPraHMYECKHE BEIIeCTBA IO HUX
COCTaBYy, XMMHUYECKHE PEaKIUu IO Pa3INYHbIM MpU3HAKaM (YUCIYy U COCTaBYy pPEarupyrouiux
BEIIECTB, TEIUIOBOMY J3(QeKTy peakuuu, HU3MEHEHHUIO CTEIeHeH OKHUCIEHUS 3IIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTaJau3aTropa W JIPyrue); CaMOCTOSATEIBHO 6blOUpams OCHOBAHUSA U
KPUTEPHHU 15 KIacCU(UKAIIMH N3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIINA;

c(OPMHPOBAHHOCTL YMEHHUS PACKpbIBaTh CMBICH  mepuoauyeckoro  3akona [I.M.
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MengeneeBa U JIEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIONIYIO, OOBSICHHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIIUY;

c(hOpPMHUPOBAHHOCTh YMEHHI: XapaKTepPH30BaTh AMEKTPOHHOE CTPOCHHE aTOMOB M HOHOB
XMMUYECKHX 3JJIEMEHTOB IepBOro—4erBéproro nepuonoB llepuommueckoin cucremsr 1.
MenpaeneeBa, UCIOIb3Yysl NOHATUS «IHEPTETUUECKUE YPOBHUY,
«OHEPreTHYECKUEe MOAYPOBHHY», «S-, P-, 0-aTOMHBIC OpOHMTAIN», KOCHOBHOE U BO30YXKIEHHOE
DHEPreTHYECKUE COCTOSHUS aroMa»; OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB
XUMUYECKHUX 3JIEMEHTOB U UX COCIUHEHHUHU Mo nepuoaam u rpymnmnamllepuoandeckoil cuctemsl
HA.N. MengaeneeBa, BaJ€HTHbIE BO3MOXXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOEHHUS UX
AJIIEKTPOHHBIX 000JI0YEK;

cOpMUPOBAHHOCTh YMEHUI: XapaKTepU30BaTh (OMUCHIBATh) O0IIME XUMUYECKUE CBOMCTBA
BEIIECTB PA3JIMUHBIX KJIACCOB, noOmeepiycoams CYUIECTBOBAHHE T€HETHUECKON CBSA3H MEXIY
HEOPraHWYECKMMH BEIIECTBAMU C IIOMOILIBIK0 YPAaBHEHHM COOTBETCTBYIOIIMX XHMHUYECKUX
peaKuuii;

c(hOPMHUPOBAHHOCTh YMEHHUS PACKPHIBATH CYITHOCTh: OKHCIUTEIIEHO- BOCCTAHOBHTEIBHBIX
peaKkIuil MOCPEACTBOM COCTABJIEHUS AJIEKTPOHHOIO OajlaHca 3THX PEaKlMi; peakiril HOHHOTO
oOMeHa MyTEéM COCTaBICHHUS MX MOJHBIX M COKPAIIEHHBIX MOHHBIX  YpaBHEHUI; peakuuii
TUAPONIN3a;  peakuuid  KoMIUIeKcooOpa3oBaHUs (Ha MpUMeEpe TUAPOKCOKOMIIEKCOB IIMHKA U
ATIOMHUHHS);

c(hOpMUPOBAHHOCTH YMEHHS O0BSACHATH 3aKOHOMEPHOCTHU MMPOTEKAHUS XUMHUYECKUX PEaKIUil
C Y4ETOM HX DHEPreTHUYECKUX XapaKTEPHUCTHK, XAPAKTEP HM3MEHEHHUS CKOPOCTH XUMHYECKOMN
peaKIuy B 3aBUCHMOCTH OT PAa3IMYHBIX (DAKTOPOB, a TAKKE XapaKTEP CMEUICHHS XUMUYICCKOTO
paBHOBECHSI T10]1 BIUSHUEM BHEIIHUX Bo3aeicTBul (mpunnun Jle [llaTense);

c(hOpPMUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh XUMHYECKHE PEAKIUH, JIEKAIUEB OCHOBE
MPOMBINIJICHHOTO TIONyYEHUS CEPHOM KHCIOTHI, aMMHaka, OOIIHe HaydHble MPUHIIUIIBI
XUMHYECKHX TPOU3BOJICTB; 1€71ecOo00pa3HOCTh MPUMEHEHUS HEOPraHMYeCKUX BEIIECTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TIONIH3a;

c(hOpMHUPOBAHHOCTD BIAJACHUS CHCTEMOW 3HAHUM O METOAaX HAyYHOTO MO3HAHUS SBJICHUM
MIPUPOJIBI — HAOIOACHUE, U3MEPEHUE, MOICTTUPOBAHUE, IKCIIEPUMEHT (peasibHbIN U MBICIIEHHBIN),
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHUsI IPUMEHSATHITU 3HAHUS [IPU SKCIEPUMEHTAIBHOM
MCCJICTOBAaHUH BEIIECTB U JUIsl OOBSCHEHUS! XUMUYECKHX SIBJICHUN, UMEIOIIUX MECTO B MPHUPOJE,
MPaKTUYECKOU JeATEIbHOCTH YEJIOBEKA U B IOBCETHEBHOM JKU3HU;

C(OPMHPOBAHHOCTh ~ yYMEHHUS  BBIABIATH  B3aMMOCBSI3b  XMMHUYECKMX  3HaHHiic
HNOHATUSIMM UM TPEJICTaBICHUSIMH JIPYTMX €CTECTBEHHO-HAyYHbIX MpeIMEeTOB [uis Ooiee
OCO3HAHHOT'O [IOHUMaHMs MaT€pUAJILHOTO €INHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHUSI MPOBOJIUTH PACUETHI: C HCIOJIB30BAHUEM IOHATHH
«MaccoBas J0Js BELIECTBA B PacTBOPE» U «MOJIApHAs KOHLIEHTPALUA»; MacChl BEIIECTBA WU
0o0béMa Tra3a 1O M3BECTHOMY KOJMYECTBY BEIIECTBa, Macce MWIM O00BEMY OJHOTO U3
YUYaCTBYIOUIMX B PEAKUUH BEIIECTB; TEIUIOBOro 3(ddekra peakiuu; 3HA4€HUs BOJOPOJHOTO
1okasareJssi paCTBOPOB KHCIIOT U LIEJI0Yel C U3BECTHOM CTEMEHbIO AUCCOLHMAINN; Macchl (00bEMa,
KOJINYECTBA BEIIECTBA) MPOAYKTa PEaKLMU, €CIU OJHO W3 HMCXOJHBIX BEIIECTB JaHO B BHUJE
pacTBOpa C OMpeae€éHHOW MacCOBOM JOJieH pacTBOPEHHOTO BEIIECTBA WJIM JIaHO B M30BITKE
(MMeeT mpUMecH); J0JIH BBIX0J1a MPOAYKTa peaKIMK; 00bEMHBIX OTHOIICHUH ra30B;

c(OPMUPOBAHHOCTh YMEHMH: CaMOCTOSATENbHO IJIAHUPOBATH U MPOBOJIUTH XUMHUYECKHI
HKCIIEPUMEHT (TIPOBEIEHUE peaKluii HOHHOTO 0O0MeHa, MOATBEPXK/IEHNE KaUeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BEILECTB, ONPEEICHUE CPE/Ibl PACTBOPOB BELIECTB C MOMOILBIO HHIUKATOPOB,
U3y4eHHE BIMSHHUA PA3JIUYHbIX (AKTOPOB HA CKOPOCTb XUMHUYECKOM peaKIUH, peLIeHHe
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SKCIIEPUMEHTAJIBHBIX 3aa4y M0 TeMaM
«Metammel» u «Hemeramnesl») ¢ coOmroeHMeM  TIpaBWi  O€30mMacHOTO  OOpaIieHusC
BEIIECTBAMH M JIAOOpAaTOpPHBIM O0OpyAOBaHHEM, (OPMYIUPOBATh II€JIb HCCICIOBAHUA,
npeocmaenams B pazaMUHOW  (opMe  pe3ynbTaThl  AKCHEPUMEHTA,  AHAIUUPOBANb U
OIICHUBATH UX JOCTOBEPHOCTD;

c(hOpPMUPOBAHHOCTh YMEHHUI: COOTIOATh MpaBUiia TOJb30BaHUS XUMHUYECKON MOCYION U
1ab0paTopHBIM 000pyI0BaHUEM, OOpAIIEHHS C BEIECTBAMH B COOTBETCTBUMC MHCTPYKIMUSIMU 10
BBITMIOJTHEHHIO JTA00PATOPHBIX XMMHUECKHUX OTBITOB, SKOJOTHUYECKH 1€1eCO00pa3HOro MOBEICHUS
B OBITYy U TPYHOBOHM [NEATENBHOCTH B LEISX COXPAHEHHs] CBOETO 3[I0POBBS, OKpY’Karollei
OPUPOJHON Cpelbl U JOCTHXKEHHS €€ YCTOWYMBOTO pAa3BUTHUS, OCO3HA6AMb ONACHOCTH
TOKCHYECKOT0 JIeHCTBUS Ha >KUBbIE OPraHU3Mbl OMNpPENEIEHHBIX HEOPraHMYeCKHX BEIIECTB,
rnmoHuMas cMbIci mokaszarens [1JIK;

c(OpPMUPOBAHHOCTh YMEHHUH: OCYIIECTBISATH LEJICHANPABICHHBI IOUCK XHWMHUYECKOM
uH(pOpMallMM B Pa3jMYHbIX HCTOYHHMKAX (Hay4yHas W y4yeOHO-HaydHas JHUTEpaTypa, CpelacTBa
mMaccoBoi uH(popmanuu, VHTEpHET U Jpyrue), KPUTUUYECKH aHAIM3UPOBATh  XHUMHUYECKYIO
uH(popMalnio, rnepepadaTbiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBUH C IIOCTaBICHHON y4eOHOM
3a/1auen.

TemaTnyeckoe mIaHUpOBaHUe MporpamMmbl mo xumuu 10 kiaacca (102 u.)

Ne Kon- | DnexTpoHHBI JesarenbHOCTD
n/n HaumeHoBaHus pa3zienoB U TeM BO |¢€ YUHUTENS C y4eTOM
IIPOrpaMMBbI qacoB | (udpoBbIe) IIPOrpaMMBbI
oOpa3oBaten BOCIIUTaHMS
bHBIC
pecypcesl
Pa3znen 1. Teopernueckue ocHoBbI oprannyeckoil xumuu ( 20 4.)

1.1 | lIpeamMer opraHuvyeckoil XuUMMHH. 8
Teopusi cTpoeHHsi OpPraHHMYecKUX
coenuHenuii A. M. byrieposa
[Ipeamer M 3HaueHHE OPraHUYECKOM 1

1 XMMUH, npe/ICTaBlICHUE 0 https://m.eds
MHOTr0o0pa3uu OpPraHUYeCKUX 00.ru
COEIMHEHMI. - ¢dbopMupoBaHue

2 | DeKkTpoHHOE CTpOEHHUE aToma 1 LIEHHOCTHOT'O
yIJIeposia: OCHOBHOE M BO30YXKIEHHOE Tpenaxep OTHOIIICHHS K
cocTosiHus. BaneHTHbIE BO3MOXXHOCTH "Obnaxo OTE€YECTBEHHOMY
aToMa yriepoja. 3HaHUR". KYJIbTYPHOMY,

3 | XuMuueckas CBs3b B OPraHMYECKHX 1 Xumus. HUCTOPHUYECKOMY u
coeMHeHnsAX. THIBI THOPHAM3ALUH 10 knacc, HAay4YHOMY HAacCJIEeOUIO,
aToMa yrieposa. MexaHu3mbl 000 MOHUMAaHUS 3HAYCHUS
o0pa3oBaHUsl  KOBQJIEHTHOM  CBS3U "®U3NKOH XUMHUYECKON HayKH B
(oOMeHHBIH u JIOHOPHO- JIab" ’KM3HH COBPEMEHHOIO
aKLEeNnTopHbI). Tunbl nepekpbIBaHUS o011ecTBa,
aTOMHBIX OpOHUTaJIeH: G- U T-CBA3H. CIOCOOHOCTH BIAJIETh
OnuHapHasi, 1BOMHAS U TPOTHAS CBSI3b. DNEKTPOHHBI | IOCTOBEPHOMU
CriocoObl  pa3pbiBa  CBsi3el B 17} uHpopmanuen 0
MOJIEKYJaX OpraHMYeCKUX BEIIECTB. oOpazoBaresl | MepeoBbIX
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https://m.edsoo.ru/
https://m.edsoo.ru/

[Tonsatue o cBOOOAHOM paaMKale, BHBI pecypc | JOCTUKEHUAX U
HyKJIeo(uiIe u daeKTpoduIe. " cnam EI'D. | OTKpBITHSX MUPOBOM 1

4 | Teopus  CTpOEHUS  OPraHUYECKHX Cpennee OTEYECTBEHHOM
coequHeHuii A.M. byrtnepoBa u ee oOmiee XUMUH,

COBPEMEHHOE Pa3BUTHE — CTPYKTYpHas o0Opa3oBaHue. | 3aMHTEPECOBAHHOCTH
TEOpUsT OPraHUYECKUX COEIUHEHUH. VYueOHblit B Hay4HBIX 3HAHUX 00
3HayeHue TEOpHUH CTPOCHHUS MOJYJIb IO | yCTPOMCTBE MHpa U
OpPraHMYECKUX COCTUHEHUH. PEILIECHUIO oO1iecTBa;

5 | MonexkynspHple UM CTPYKTypHBIC TPYIHBIX - NPUBUTHC
dopmyinel.  CTpYKTypHBIE  (POPMYIIBI 3aJJaHuil  TI0 | DKOJOTHYECKU
pasIMYHbIX  BUJAOB:  pa3BepHyTas, yueOHOMY 1eJ1eco00pa3zHoro
COKpallleHHas, CKeJICTHAS. IpeIMETy OTHOIICHHUS K IPUPOJE
JlabGopaTopHBIil OMBIT: "Xumus". 10 | kKak UICTOYHMKY KU3HU
MOJICIIUPOBAHHE MOJICKYJI - 11 knaccel", | Ha 3emie, OCHOBE €€
OpPraHMYECKUX BEIIECTB AO CYIIECTBOBAHHSI,

6 | U3omepus. Busl M30MEPUM: W3natenscTB | OCO3HAHMSI LIEHHOCTH
CTPYKTYpHasi, IPOCTPAHCTBCHHASI. Y COOMIONEHNs  MIPABUIT
OnexTpoHHbIe 3((PeKTh B MosIeKyax 0€e301macHOro
OpPraHu4eCKHuX COCIMHECHUM. MMOBCACHMA npu
NHnykTUBHBIN Hu ME30MEPHBIN paboTe ¢ BEIECTBAMH,
3¢ exThI. a TaKXKe B CUTYalMsIX,

7 | IIpencraBinenue o KiaccupUKauu YrpoXKarmux
oprannyeckux BemiecTB. [loHsTue o0 Z. LABS 310POBBIO M KM3HH
(YHKIMOHATBHOM rpyme. Touka pocra. | Jironen.

I'omonorusi. ['omosioruyeckue psiabl. Hugposast
Homenxiarypa OpraHUYEeCKUX nabopartopust
COeMHEHUN  (cucTemMaruueckas | IO XMMUH.
TPUBUAJIbHbBIE Ha3BaHMUS).

OcobOennoct W Kjiaccuduxarus https://videou
OpPraHNYECKHUX PEaKIHM. roki.net/

8 | OKMCIUTENbHO- BOCCTAHOBUTENIbHBIE
peakluy B OpraHMYeCKOi XUMUHU.
Paznen 2. Yraesogopoast (35 u.)

2.1 | IpenesibHbIEe  yri1eBOAOPOABI  —
AJIKAHBbI, HUKJI0AJIKAHBI

9 AJKaHEbI. I"'omonoruueckui pan
AJIKaHOB, oOutast bopmyia, ONEeKTPOHHBI | - TOTOBHOCTD K
HOMEHKJIAaTypa u WU30MEPHSI. 7} BBITIOJTHEHUIO
ONEKTPOHHOE U MPOCTPAHCTBEHHOE oOpa3oBaten | oOsi3aHHOCTEN
CTPOCHHE MOJIEKYJ aJIKaHOB, Sp3- bHBIN rpakJaHHHA u
rUOpUIM3aIsl aTOMHBIX opOuTanen pecypc peanu3anuu ero mpas,
yriepoja, 6-cBsi3b. Konghopmepoi. "JloMalIHUE | yBa)KE€HUE npas,
dusnueckue  CBOMCTBA  aJKaHOB. 3a/[aHMsl. CBOOOI ¥ 3aKOHHBIX

1 XUMUYECKUE  CBOWCTBA  AJIKaHOB: Cpennee HHTEPECOB Apyrux
0 peakiuu 3aMeIleHus, U30Mepu3alli, obmee JOJeH;
JNETUIPUPOBaAHMUS, LUKJIN3al1HY, oOpa3oBaHHe.
MUPOJTN3a, KPEKUHTA, TOPEHHSL. Xumus", 10 - | - TOTOBHOCTH

11 | Haxoxnenue B mpupoge. CrnocoObl 11 OLICHUBATh CBOE

IIOJIYYECHHUS U IPUMEHEHNE AJIKAHOB. KJacc, MOBCIACHHC U
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https://videouroki.net/
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12 | Huknoankanel. OO6mas  dopmyna, 1 AO MOCTYTIKH, TOBEICHHE
HOMEHKJIaTypa u U30MEpHS. W3naTenbcTB | U MOCTYNKH  APYTUX
OcobenHoctu CTpOCHUS u 0 JoAed ¢ MO3UIMHU
XUMHYECKHX CBOMCTB MaJbIxX "[IpocBenieH | HPaBCTBEHHBIX u
(UMKIIOMpPOIIaH, ue" MPaBOBBIX HOPM C
IIUKJIO0YyTaH) u OOBIYHBIX Y4ETOM OCO3HaAHUS
(UMKIIOTIEHTaH, LUKJIOTEKCaH) MOCIEACTBHUI
uKII0ankaHoB. CriocoObl MOTy4YeHHs U MOCTYIKOB.
IPUMEHEHHE ITUKJIOAIKaHOB

13 | KontpoabHasi padora Ne 1 mo teme 1
[IpenenbHbIE YTIEBOIOPOABI — AJIKAHBI,

IIUKJIOQJIKAHBI

2.2 | HenmpeneJbHbBIE YIJI€BOAOPOIbI: 14
AJIKeHbl, AJIKA/AMeHbl, AJIKHHbI

14 | AnxkeHsl. T'omosornueckuii pan 1
AJIKCHOB, oOmras dbopmya, - pa3BuUTHE
HOMEHKJIaTypa.  DJIEeKTpOHHOE | CIOCOOHOCTH
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII https://m.eds | npumenaTs  3HaHUA,
AJIIKEHOB, SP2-THOpUAM3AIIST aTOMHBIX 00.ru HoJTy4aeMble npu
opbutanell yrieponma, G- WU T-CBS3M. W3YYCHUH XUMUH, IS
CtpykTypHas U reoMeTprueckas (1uc- Tpenaxep peILICHMS 3ajad,
TpaHc-)  u3oMmepus.  Dusmyeckue "O6nako CBSI3aHHBIX c
CBOMCTBA aJIKEHOB. 3HaHUM". OKpY’Karoleu
JlaGopaTopHbIil ONBIT: MOETUPOBAHUE Xumus. IIPUPOJHON  Cpenoi,
MOJIEKYI YIJIEBOJIOPOIOB u 10 xmacc, TOBBIIICHUS.  YPOBHSI
TaJIOTEHOMPON3BOIHBIX. 0]0]0) HKOJIOTUIECKOM

15 | Xumuueckne  CBOWCTBa:  peakiUu 1 "Ou3MKOH KYJIbTYpBI, OIIO3HAHUS
NPUCOEIUHEHHUS, 3aMEICHHS B  O- Jlab" J106aIbHOTO
NOJIOKEHWE Tpu  JIBOMHOM  CBs3W, Xapaktepa
TOJTIMEPHU3AIIH " OKHCIICHHS. HKOJIOTUIECKUX
Ilpeocmasnenue o mexanusme peakyuu npobiaeM U myTed ux
INEKMPOPUNBLHO20  NPUCOCOUHEHUS. pemeHHs
[TpaBuio MapkoBHHKOBA. MOCPEJICTBOM METO/IOB
KavecTBeHHBIE peakiuy Ha ABOWHYIO XUMHH,

CBSI3b. - yMEHHE BBIOMpATh,

16 | CrocoObl TONTydYeHHss U MPUMEHCHHUE 1 aHaJIM3UPOBATh u
QJIKEHOB. WHTEPIPETHPOBATH

17 | llpakruueckas paGora: Ne 1. 1 OJNEKTPOHHBI | HHDOpMAITHIO
[Tonydyenune 3TWIIEHA U U3Y4YEHUE €T0 H pa3jindHbIX BHIOB H
CBOWCTB. o0pasoBaTenl | (opm IIpeaCTaBICHHUS,

18 | AnkagueHsl. Knaccupukanmys 1 bHBIH TOJTy9acMy 0 us3
AJIKaIMEHOB (ConpsDKEHHEIE, Pecypc pasHbIX  MCTOYHHMKOB
W30JIUPOBAHHEIE, KYMYIUPOBAHHBIE). JloMamnne | (mayqHo-momysspHas

19 | OcoGeHHOCTH 3IEKTPOHHOrO cTpoeHus | 1 | SaAaHHi. yTeparypa
¥ XUMHYECKHX CBONCTB COMPSKEHHBIX Cpennee XUMHIECKOTO
aueHoB, 1,2- u 1,4-mpucoenvHeHue. obee coaepxanus,
[MonumMepusanus CONPSKEHHBIX obpazoBaHHe. | cripaBouHbie M0COOHS,
JIHCHOB. Xumus", 10 - | pecypcsr MHTEpHETA);

20 | CriocoObl MOJyYeHUs U NPUMEHEHHE 1 1 KpUTHHYCCKA

KJacce, OlLICHUBATh

AJIKaIUCHOB.
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21 | Anxunbl.  ['omonoruueckuit  psan AO IIPOTUBOPEUYUBYIO U
AJIKUHOB, obmas dbopmymna, N3narenbcTB | HEAOCTOBEPHYIO
HOMEHKJIaTypa u U30MEPHSL. 0 nH(pOpMAIIHIO.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE "[IpocBenieH
CTPOEHUE MOJEKYJ aJKHHOB, Sp- ue" - OpUEHTaluusd Ha
rudpuaAn3aIus ANEKTPOHHBIX MpPUMEHEHHE 3HAHUI
opOuTanei aToma yriaepoa. U3  COIMAIbHBIX U
Jlabopamopuwiti  onvim: TOTy4YEHHE €CTECTBEHHBIX  HayK
aleTWIEHA M U3YYEHUE €ro CBOMCTB. JUIS peIieHUs 3a/1a4 B
Du3nyecKue CBOMCTBA aTKUHOB. obnactu

22 | XuMHYeCKHEe  CBOKMCTBA:  pPEaKIMH OKpY>Karolllel Cpesbl,
NPUCOCANHCHUS, JIUMEpH3alui U TUTAHUPOBAHUS
TPUMEPU3ALIUU, OKHCICHUS MOCTYIIKOB M OIICHKH

23 | KucnorHsie CBOIiCcTBa aJIKUHOB, ux BO3MOXHBIX
MMEIOLIUX KOHILIEBYIO TPOHMHYIO CBA3b. TIOCIIe/ICTBUH AA
KauecTBeHHBIE peakiMuM Ha TPOMHYIO OKPYKatOIEeH CPeIbl;
CBSI3b.

24 | PacueTHbIC 3a/1a4n:  OMpECIICHUE Tpenaxep - UVHULUHMHPOBAaHHEC H
MOJIEKYJIIPHOU dbopMyIibI "Obnaxo NOAIEpIKKA
OpPraHu4€ecKoro BeEleCTBa o 3HaHMI". MCCIIEI0BATENbCKON
MAaCCOBBIM [JIOJISIM aTOMOB 3JIEMEHTOB, Xumus. NEeATEIIbHOCTU
BXOJSIIMX B €I0 COCTAB. 10 xiacc, IIKOJIbHUKOB B PAMKax

25 Pacuernbie 3aJadu: HaxXO0XKXJICHHC ?OO peanu3zanuu UMHu
MOJICKYJIAPHOK opmyubl q)H'?HKOH WHIUBUYAJIbHBIX U
OpPraHUYECKOTO COETUHEHHS 10 Macce Jlab IPYIIOBBIX
(00beMy)  mpOAYKTOB  Cropamus; HCCIIEIOBATENBCKUX
pacuéThl MO ypaBHEHUIO XHUMHUYECKON MPOCKTOB.
peakuuu.

26 | O0OoOmenne W CcUCTEMaTU3AIHA
3HAHUU IO TEME.

27 | KonTpoabHasi padora Ne 2 1o teme
Henpenenbubie YTII€BOAOPO/IBI:

QJIKCHBI, AJIKAJINCHBI, AJIKUHBI

2.3 | ApomaTu4eckHe yrjieBoa0poabl
(apeHbI)

28 | Apomarnueckue YTIEBOJIOPOIBI. - UHTEpeca K
['omonoruyeckuii psii apeHoB, oOIas MPaKTUYECKOMY
(opMyJ1a, HOMEHKIIATYpA U H30MEPHSI. }"peHaxcep M3YYEHUIO Mpodeccuit
DIEKTPOHHOE M HPOCTPAHCTBEHHOE O6na£<? ¥ TpyJa pasInYHOrO
CTpOEHHE MOJIEKYJIBI Gensoa. SHaHWUM pola, yBaKEHHE K
IIpasuno apomamuunocmu, npumepul XUMAS. TPyLly ¥ pe3yibTaTam
apoMamu4eckux coeouHeHul. 10 xacc, TPYyIOBOH

29 | XuMnueckue CBONMCTBAa O€H30/Ia U €T0 900 JIEeITETHOCTH, B TOM
TOMOJIOTOB: pEaklUH 3aMelIeHUs B CDH'?HKOH yucie HAa ~ OCHOBE
OEH30JIbHOM KOJIbIIE " J1ab MIPUMCHCHHUS
YIIEBOJIOPOAHOM paguKaje, peakiuu MpPEeIMETHBIX 3HAHUI
IPHUCOEIUHEHUS, OKHCJICHHE ?neKTpOHHH M0 XUMHH;
rOMOJIOTOB O€H301a. " - YCTaHOBJICHHE

30 | Peakyuu INEKMPOPUTLHO20 06p a30BATCIL | oBepuTENBHBIX
3ameulerusl. [IpencraBnenue 00 bHBIH OTHOIICHU MCXIY
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OPHEHTHPYIOIIEM JeWCTBUH pecypc yuuTelIeM U €ro
3aMeCTUTENIEH B OEH30JIbHOM KOJIbIIE "JloMaliHle | yYEHHKaMH,
Ha TIpUMEpE AaJKWIbHBIX pPaJIUKaJIOB, 3aJJaHuUA. CIIOCOOCTBYIOIINX
KapOOKCHUIILHOM, UJIPOKCUIIbHBIM, Cpenuee MMO3UTUBHOMY
aMHHO- ¥  HHUTPOTPYII, aTOMOB oOmiee BOCTIPHUSITHIO
raJoreHoB. oOpa3oBaHue. | ydaluMHucs
31 | OcoOeHHOCTH XHUMHUYECKUX CBOWUCTB Xumus", 10 - | peboBanuii U MPockO
cruposna. [Tommepusaiust cTupoa. 11 YUUTEJIS,
32 | CnocoObl ToNydeHHsT ¥ NPUMEHEHHUE KJacc, NPUBJICYCHUIO ux
apOMATUYECKUX YIIIEBOIOPOIOB AO BHUMaHUs K
33 | O0o6menne u CHUCTEMAaTH3aIHs Usnarensets | 06cyxkaaeMoi Ha
3HAHMI 110 TEME. 0 ypoke uH(popmanuu,
34 | KonrpoabHas pa6ora Ne 3 mo teme "IIpocBeliieH | aKTUBH3ALMH ux
Apomaruyeckue YIJIEBOJOPOBI ue" T03HABATEIbHOH
(apeHs) JEATEILHOCTH.
35 | AHanu3 KOHTPOJIbHON pabOTHI.
2.4 | IIpupoaHbIe HCTOYHUKH Tpenaxep - WCHONB30BaTh |
YIJIEBOJOPO/J0B U UX NepepadoTka "Obnaxo aHAIM3UPOBATh B
36 | Ilpuponnsrii ra3. [TomyrHbie HETsIHBIC 3HaHUM". mpouecce y4eOHOU U
ra3el. Hegtp m e€ mpoucxoxaeHue. XuMusl. UCCIIC/IOBATEIbCKOM
KameHHBI yroiab M MTPOIYKTHI €ro 10 knace, JESTEIbHOCTH
nepepaboTKH. 0]0]0) HH(pOpMaLIHIO 0
37 | Crocobsr  mepepaboTku  HedTH: "®uU3MKOH BIIUSHUN
IIEPETOHKA, KPEKUHT (TepMHYECKHIA, Jla6" IPOMBIIIIIEHHOCTH,
KaTaJIMTUYECKUH), pPUPOPMHUHT, CEJIBLCKOTO  X03sMCTBA
UPOITU3. W TpaHCIOpTa Ha
38 | IlpomykTel TepepabOTKu HeDTH, HX Z.LABS COCTOSTHUC
IIPUMEHEHNE B MPOMBIIUIEHHOCTH U B Touka pocra. | okpyxkarorei
ObITy. JTaGOpaTOPHBII OIKIT: udposast IPUPOAHOM CPEJIBL.
O03HAaKOMIICHHE c oOpa3uamu naboparopus
IJIACTMACC, KAYYYKOB U PE3UHBIL; 110 XUMHH.
39 | I'enetnyeckast CBSI3b MEXTy
pasIMYHBIME /https://ege.sd
KJIacCaMH YTIICBOJIOPOJIOB amgia.ru/
I'asorennpou3BoaHbIe
2.5 | yr;ieBoaopoaos
40 | DaeKTpOHHOE CTpOCHHE
raJloreHONPOU3BOIHBIX - OTBETCTBEHHOE
YTJIEBOAOPOIOB. Tpenaxep OTHOIIIEHUE K CBOEMY
41 | Peakuuu 3aMeleHHsl TaloreHa Ha "06335"? 37I0POBBIO
TUIPOKCHUIL, HUTPOTPYIIIY, SHaHHM . YCTaHOBKa Ha
[IUAHOTPYIITY, aMHHOTPYIITY. i%IMHH' 3J10pOBBIil 00pa3
JlelicTBue Ha TrajJOreHNpPOU3BOIHBIE OOKCJ)HCC’ ’KHM3HU (310pOBOE
BOJIHOTO M CIIMPTOBOTO  pacTBOpa " DUBHKOH NUTaHue, COOMI0IeHUEe
HIETI0YH 126" TUTHEHUYECKUX
42 | B3auMoelcTBUE QUTAIOTEHAIKAHOB C MpaBuUJl,
MarHueM u 1uHKOM. IlonsTHe o cOaaHCUPOBAHHBIN

MCTAJJIOOPIraHUYCCKUX COCAMHCHUAX.
Hcnons3oBaHue raJIOTrCHITPOU3BOJHBIX
B 6I>ITy, TEXHUKE U B CUHTC3C.

PEXKUM 3aHATUN U
OTJIBIXa, pEryJspHas
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43

KonTpoasHnas padora Ne 4 no temam
[Tpupoansie HWCTOYHHUKHU
VIIEBONOPOAOB M UX TiepepaboTka.

buzmdeckas
AKTUBHOCTB ).

["ajoreHnpon3BoIHbIC
YTJIEBOAOPOIOB.
Paznen 3. Kuciopoacoaep:xkamue opranudeckue coenuHenus (41 4.)

3.1 | Cniuprol. DeHou 11

44 | TlpenenbHbIE OJXHOATOMHBIC CITUPTHI. 1 https://m.
Ctpoenne MoKyl (Ha mpumepe edso0.ru - YBAXKEHUE K TPYLY U
METaHOJIa u 3TaHOJIa). pe3yiabTataM
["omonoruyeckuit pan, oOmras ?JICKTpOHHBI TpY10BOil
dopmyna, u3omepusi, HOMEHKJIATypa U i [IeSTENBHOCTH
Kiaccupukanus cnupToB. Gu3nueckue oOpa3oBaren
CBOICTBa cCIPTOB. BomopogHas CBS3b. bHBIN

45 | XuMHYeCKHEe  CBOMCTBA:  pPEaKIHH 1 Pecypc ) CIIOCOBHOCTE
3aMCIICHHA, ZIeEI/IZIp aTariut, Homaurne aJanTHPOBATHCS K
OKHCJICHUS, B3aMMOJICUCTBHE C 3alaHus.
OpTaHUYCCKUMH M HCOPraHWYCCKUMU Cpennee CTPECCOBLIM
kucioramu. KauecTBeHHas peakius Ha oOmiee CUTYyallnsIM "
OJIHOATOMHBIE CIUPTHIL. obpazosanue. | MCHAIOIIMMCA

46 | dusHoIOrMYecKoe NeHCTBUE 3TaHOJIA 1 Xumus", 10 - | CONHAIBHBIM,
¥ METAaHONA HA OPraHW3M UeJIOBEKa. 11 MHQOPMALIMOHHBIM U
CriocoObl MOMy4eHUs: U NPUMEHEHUE Kiace, HPpUPOAHBIM
OJIHOATOMHBIX CIIUPTOB. AO yCIOBHAM, B  TOM

47 | Tlpocteie 3upbl, HOMEHKIATypa H 1 UsnatenscTB | yncne OCMBICIISIS
nzomepust. OCOOEHHOCTH (HU3HUECKUX 0 COOCTBEHHBIN OMNBIT U
Y XMMHUYECKUX CBOMCTB. "l[lpocemien | gyicrpausas

48 | MHOrOaTtoMHbIE CIIUPTHI: 1 ne" JabHEHIITHE TIETTH,
STHJIEHTJIUKOIb U [JIMLEPHH. }"peHax(ep
du3ryecKre U XUMHUYECKHE CBOMCTBA: O6na£<0
PEeaKIMy 3aMeNIeH s, B3aUMO/ICHCTBHE 3HaHHI".
C OPraHUYeCKHUMH U HEOPTaHUICCKUMHU
KHCJIOTaMHU, Ka4eCTBEHHASI PEaKI[Hsl Ha X vts. - OCO3HAHME BAKHOCTH
MHOTOTOMHBIE CIHPTHIL. 10 K1acc 06yuenus Ha
JlaGopaTopHBIii OTIBIT . —PEaKIUs 000 ’ NPOTSKEHAH Beeit
ruirepuna ¢ ruapokcuaom meau(Il) "D USHKO JKU3HA U180 YCTICIIHOM

49 | dusnonormyeckoe  ICUCTBHE — HA 1 T1a6" poheccHOHATbHOM
OpraHu3M YeloBeKa. CrniocoOsr NeSTeabHOCTH "
TOJTyYCHUS u MIPUMEHCHHE SexTponup | PA3BUTHE
MHOTOATOMHBIX CITHPTOB. i HEOOXOIUMBIX

50 | ®enou. Crpoenue MOJIEKYJIBI, 1 obpasoaren | YMEHHH 1U1s 5TOTO;
B3aMMHOE BIIUSTHUAE THAPOKCOTPYIIIBI U 9
OCH30JILHOTO  sJIpa. dusnyeckue fHHH peeype
cBoiictBa  ¢enona.  OcoOGeHHOCTH A cram ET'S.
XHUMHYECKUX  CBOHCTB  (eHoJa. Cpennee
KauecTBeHHBIC peakiMu Ha HEeHOIT. obmee

51 | KauecTBeHHBbIE peakIMd Ha (EHOI. 1 o6pazosanne. | OOy KICHME
Tokcuunocts  ¢enona.  CriocoObl YaebubIi HIKOJLHIKOB
TIOJIy4EHHs U IPUMEHeHne BeHoIa. MoZtyb 1o | COOMIOMATL Ha ypoke
denonpopMalbaeruatas cCMoja PCIICHHUIO oowenpuHATLIe
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52

IMpakTuueckasi pa6Gora: Ne 2. 1 TPYIHBIX HOPMBI  IIOBEJICHUS,
Pemennie skcrnepuMeHTABHBIX 3a/1a4y 3aJaHuil 10 | mpaBuiIa OOILIEHUS CO
1o Teme «CrupThl ¥ (PEeHOITBI; yueOHOMY CTapUIMMHU

53 | PacuérHble 3amaum: —ompencicHue | 1 peaMeTy (yuuTensiMm) u
MOJICKYJISIPHOI (hopmyIibI "Xumus". 10 | cBepcTHUKaMH
OpPraHUYECKOT0 BEIIECTBA o - 11 xmaccet", | (IKOJIBbHUKAMHU),
MacCOBBIM JIOJIIM aTOMOB 3JIEMEHTOB, AO MPUHIMIBL  Y9eOHOM
BXOJSIIIMX B €ro COCTaB; IO Macce N3narenscTB | AUCHUIUIMHBI u
(00BEMY) TPOTYKTOB CTOPAHUSI. 0 CaMOOpraHU3al1H.

54 | KourpoasHas padora Ne 5 mo teme | 1
Cnuptel. Denoun

3.2 | KapooHHabHbIE coeIMHEeHHs: 21
ajabaerubl U KeToHbl. KapOoHoBbIe
KUCA0ThL. CiioxkHbie 3¢pupsbl. JKupbl

55 | KapOGoHwiibHbBIC COCIHEHUS 1
aNbJIETUIbl U KETOHBI. DIEKTPOHHOE - [OHMMaHHE POIHN
CTPOCHHE KAPOOHHMIILHOM IPYIITIEL. https://m.eds | Haykm  XuMuM B

56 | 'omonoruueckue psiabl aabIAETUIOB U 1 00.ru dopMupoBaHuH
KETOHOB, 001mas popmyina, H30MEpHs U HAY4HOTO
HOMeHKJIaTypa. duznueckue cBOWCTBA MHPOBO33PCHI.
QJIbJICTHIOB U KETOHOB.

57 | Xumuueckue CBOMCTBA albACTUIOB U 1 Tpenaxep
KETOHOB (peakuuu HpI/ICOGIII/IHeHI/Iﬂ)V. "O61KO ) npuoGpeTeHe
[IpencraBieHune o MEXaHU3ME PeaKIuit - J— o
HYKJICO()MITHHOTO PUCOSTUHEHHSL. UMISL [IaHHPORAHMIO,

58 | Okucnenue aJbJICTHIOB, 1 10 k1ace, OpraHu3AIIH -
Ka4eCTBEHHbIE PEaKLUUU albJETH/I0B. 000 IPOBEIICHHIO
ITomy4yenue nu IIPUMEHEHHE "

ATTbIETTIOB. q)I/I'?I/IKOH YUEHHUECKUX
JlaGopaTopHbIii OIIBIT:— J1ab OKCICPUMCHTOB.
OKHCJICHHE THIIOBOTO CIIUPTA B yMeHHe HabymosaTh 3a
aIBACTH]l  PACKAJICHHOM  MEIHOU X010M lponecca,
HpOBOJ’IOKOfI CaMOCTOSATCIIBHO

59 | OgHOOCHOBHBIE IIpeEIbHbIE 1 IIPOrHO3UPOBATh  €TO
KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH pe3ynbTart,

CTPOEGHUSI ~ MOJEKyl  KapOOHOBBIX opmympoBaTh

KHCJIOT. M30Mepuss m HOMEHKIATypa. 000OMLICHNS 1 BBIBOJIBI
®dusnyeckue CBOMCTBA, BOAOPOIHBIE ?ﬂeKTPOHHH 110 _ pesyapTataM
CBSI3ML i MPOBEIEHHOIO OIIBITA,

60 | XuMu4eckue CBOWCTBA: KHCIOTHBIE 1 obpazoBaTes | MCCICNOBAHHS,
CBOWCTBa, peakuus 3TepuuKaLuy, BHBIH COCTaBISITh  OTYET O
peakuuu c y4acTHeM pecypc MpoJIeTIaHHOM pabdoTe;
YTJIEBOAOPOJHOIO pajuKaa. " lomaraue

61 | IlonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX 1 3aJJaHuUA.

KHUCTIOT: CTIOKHBIE dY(DUPBI, aHeUOPUObL, Cpennee
2AN102eHAHSUOPUOBL, AMUOBL, HUMPUTIBL. obree - OCO3HaHHE CBOEHU

62 | OcoOeHHOCTH CBOWCTB MYpaBbUHOM 1 o0Opa3oBaHUe. | POJIM KaK TpakJTaHuHA
KHCJIOTHI. Xumusa", 10 - | moTtpebutens B

63 | MHoroo6pasue KapOOHOBBIX KHCIIOT. 1 11 YCIIOBUSX
Oco0eHHOCTH CBOMCTB HEMpPEIETbHBIX KJiace, B3aUMOCRBSI3H

u apOMAaTHYECKUX  KapOOHOBBIX
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KHUCIIOT,  JUKApOOHOBBIX  KHCIIOT, AO MIPUPOIHOM,
T'HJIPOKCUKAPOOHOBBIX KHJIOT. W3naTenbcTB | TEXHOJOTHYECKOH U
64 | IIpeacraBUTenu BBHICIINX KapOOHOBBIX 1 0 COLIMAJIBHOM Cpejl.
KHCJIOT: CTeapuHOBas, "[IpocBenieH | MpOBEAEHHOIO OIBITA,
IMaJIbMUTHUHOBAs, OJICMHOBAas, ue" HCCIIEIOBaHUS,
JIUHONIeB8Asl, TUHONEHOBAS51 KIUCIIOTHI. COCTABJISTE OTYST O
65 | CocoObl mOJIy4eHHss W IPUMEHEHHE 1 poJieTaHHoH padoTe;
KapOOHOBBIX KUCJIOT. https://ege.sd
66 | Cinoxubie >¢upsl. I'oMonaorunyeckuit 1 amgia.ru/
psan, obmast dopmymna, uzomMepus u
HOMEHKIJIaTypa. BHeKTp()HHH
67 | Kuper: crTpoenme, (Qusnueckue U 1 i
XUMUYECKHE CBOMCTBa JKUPOB: obOpa3zoBaren
TUJPOJIN3 B KHUCIOW U IIEIOYHOMN BHBI pecypc
cpenax. "I coam EI'D.
68 | OcoGennocTu CBOMCTB JKHPOB, 1 Cpennee
COJIEpIKAINX OCTaTKH HEIpeIeTbHBIX obee
JKUPHBIX KHCIIOT. JKUPBI B IPUPOJIE. oOpazoBaHHE. | - OpHUCHTalMs  Ha
69 | Mbuia Kak conu BbIiCHINX KapOOHOBBIX 1 VueOHblit NpYMEHEHUE 3HAHMM
KHCIIOT, HX MOMIIee JCHCTBUE. MOJYNb 1O | U3  COLHUAIbHBIX U
[ToHSITHE O CHHTETUYECKHX MOFOIIHUX PEIICHUIO €CTECTBCHHBIX  HAYK
cpenctax (CMC) TPYIHBIX JUIsL pelieHus 3a1ad B
70 | IlpakTHueckne padorel Ne  3: 1 3a7aHuil 1o | oOnacTu
Pemenne skcnepuMeHTaANBHBIX 3a7a4 y4eOHOMY OKpY’Karollel Cpelsl,
o TeMe «Kap6OHOBI)Ie KUCJIOTBI. IpeaMeTy IUIaHUPOBAHUSL
CnosxHble YQUpbI». "Xumus". 10 | IOCTYNIKOB M OLEHKH
71 | PacuéTHble 3a1a4h: — [0 KOJUYECTBY 1 - 11 kmacest", | nx BO3MOJKHBIX
BelecTBa (Macce, 00beMy) MPOTYKTOB AO TNOCTIECTBUH AT
peaKIu U/UJIN UCXOIHBIX BEIIECTB U3patensCTB | OKPYXKAOLICH CPEABL.
72 | PacuéTHbIe 3aa4n: — PEIICHUE 1 0
pacy€THBIX 3aJad Ha OIpEJIeICHUE IIpocsemienn
JIOJTA BBIXOJA MPOJYKTa PEAKIHH OT ¢
TEOPETUICCKH BO3MOXKHOTO
73 | O600mEenue u CHUCTEMATHU3ALH 1
3HAHUU 10 TEME.
74 | KoutpoJbHas pagora Ne 6 mo teme 1
Apomartuyeckue YTIEBOIOPOIBI
(apensr)
75 | AHau3 KOHTPOJIbHOM pabOTHI. 1
33 | VYruesoasl 9
76 | OOmast XxapaKTepUCTHKA YTJICBOJIOB. 1

Knaccugukanus yriaeBojgoB (MOHO-,

on- "
noJjircaxapu bl ). MoHOCaxapu bl

TJTFOKO34, bpykTO3a, pubo3a,
rajiakTosa, ne30Kcuprbo3a.

dusnueckre CBOMCTBA U HAXO0XKJIECHHUE
B npupoae. ®orocunres. Onmuueckas
uzomepusi. Konvuamo-uyennas
maymomepusl Ha npumepe MoJleKyJivl

https://m.eds
00.ru

Tpenaxep
"O6ako

- WHTEpEC K
PAKTUYECKOMY
M3Y4YEeHHIO Tpodeccuit
U Tpyda pPa3IU4YHOTO
poxa, B TOM 4HCIIEe Ha
OCHOBE MPHUMEHEHHS
U3y4aeMoro
MNPpCAMCTHOI'O 3HAHUS

26


https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

77 | XuMH4ecKkue CBOMCTBAa TJIOKO3BI: C 1 3HaHUM".
y4acTUEM CIIUPTOBBIX U albJECTHAHON XuMusl. - TOTOBHOCTb K
IpyII, COUPTOBOE U MOJOYHOKHCIOE 10 knacc, YYaCTHIO B
OpoxeHue TIoKO03bl. JlabopaTopHbIi 000 ryMaHUTAPHOU
OIIBIT:-B3aUMOJCICTBUE pacTBopa "®U3NKOH NEeATEIbHOCTH
TF0KO3BI ¢ THaApokcuoM mean(1l); Jlab6" (BOJIOHTEPCTRBO,

78 | IlpumeHeHue TIII0KO3bI, €€ 3HAYCHUE B 1 IIOMOLIb JIOJISIM,
KHU3HEIEATEIIbHOCTH OpraHu3Ma HYKJIAIOIIIMCS B

79 | Oucaxapupl: caxapos3a, Majbro3a M 1 HEi);
nakro3a.  BoccranaBnuBaromue U
HEBOCCTAHABIIUBAIOLINE JIMCAXAPUIbL.

I'mpponus caxapossl. Haxoxnaenue B
PUPOJIC U IPUMEHEHHUE.

80 | IMomucaxapuabl: Kpaxmai, TITHKOTeH H 1 - IPUMEHATD
uesiono3a. CTpoeHue MakpoMOJIEKYJ Tpenaxep Pas3JIMIHBIC METOMBIL,
KpaxmaJyia, TJMKOT€Ha W LEJUII0JIO3bI. "Obmaxo HHCTPYMCHTBI H
dusnyeckue CBOMCTBA KpaxMaja U 3HAHHI". 3aIIpOChI IPH ITOUCKE
1EJUTFOIO3EL. XuMmusl. u otOope

81 | Xumuyeckre CBOHCTBA Kpaxmaia 1 10 xacc, OMOIIOrHIeCKOi
(Tuaponu3, KayeCTBEHHAs PEAKIHUs C 000 MHbOpMALUI HIIH
HomoMm).  XUMHYECKHE  CBOMCTBa " DU3HKOH AQHHEIX H3
HEJUTIONI036l  (THAPOJIM3,  peaKIus JTa6" HCTOYHHKOB C y4ETOM
noisyuyeHue APUPOB  IEIITIOIO03bI). TPE/IOKCHHOM
JlaboparopHblit OTIBIT: — y4eOHoM
B3aUMOJICHCTBUE Kpaxmaia ¢ HOJ0M OHOIOrnYECKOn

82 | INousitre 00 HCKYCCTBEHHBIX BOJOKHAX 1 3aaq.

(BHCKO3a, alleTaTHBIN MIEIK).

83 | O0obOumieHe W CHCTEeMaTH3alusl 1
3HaHUU. Penienue pacyeTHeI3 3a1a4.

84 | KontpoabHasa padora Ne 7 no teme 1
YrneBoibl
Pasnen 4. A3oTcoaepxkamme opranudeckue coeqnHenus (12 4.)

4.1 | AMunbl. AMMHOKHCI0TEL Bejku 12

85 | AMUHBI — OpraHMYECKUE TPOU3BOIHBIC 1
ammuaka. Kraccudukanus aMuHOB: https://m.eds | - ¢dbopmupoBaHue
amupaTuyecKue ¥ apoMaTHYeCKHe, 00.ru IICHHOCTHOTO
NepPBUYHBIC, BTOPUYHBIE U TPETUYIHBIE. OTHOIICHHUS K
Crtpoenue Monekyln, oomas ¢hopmyra, OTEUECTBECHHOMY
U30MepHst ;HeKTpOHHH KYJIbTYPHOMY,

86 | Xumuueckoe CBOICTBA 1 oGpasosaten HCTOPUYECKOMY u
anmudaTUyecKux aMHUHOB: OCHOBHBIE LHELR HAayYHOMY HAaCJeIuIo,
CBOWCTBA, AJKWIMPOBAHKE, PEAKIIUHU C pecype MTOHUMaHHs 3HAYCHUS
a30TUCTOU KHUCJIOTOM. Comn "omamuue | XMMHYECKOH HAYKH B
TKHJIAMMOHWSL. 3a/1aHUSL. KU3HU COBPEMEHHOTO

87 | AHWIMH — TIpeICTaBUTEIh aMHUHOB 1 Cpennee 001IeCTBa,
apomarudeckoro psgpa. CrpoeHue obee CIIOCOOHOCTH BJIaJIETh
aHuIMHa. B3auMHOE BIMsIHUE TPYIIIT 0bpa3oBaHKe. | 10CTOBEPHOM

88 | OcobeHHOCTH XHUMHYECKHMX CBOMCTB 1 Xumus", 10 - | undopmarmeit 0
aHunuHa. KauecTBeHHbIE peakIuu Ha - epeaOBBIX
AHMJIHH. Kiace, JTOCTHIKEHHAX u
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89

Crioco0Obl MoMydYeHHue U NPUMEHEHHE
ann(paTHYECKUX aMUHOB U aHWJIMHA U3
HUTpoOeH30Ma. Pacu€rHble 3amaym:
pelieHue  pacdy€THBIX  3aJa4  Ha
OIIpECIIEHUE JOJIU BBIXOJA MPOLYKTa
peakuuu oT TEOPETUYECKU
BO3MOKHOT'O

90

Amunokuciotel. Homenkiarypa wu
nzomepus. OTAeNIbHBIC PEICTABUTEIN
0-aMHMHOKHUCJIOT: TJIMIUH, aJIaHHH,
Genunananun, cepum, 2IYMamMuHoOBAS
Kucioma, JUUH, Yucmeun.
Onmuueckas uzomepusi AMUHOKUCIOM..
D- u L-amunoxucnomur. dusnyeckue
CBOIiCTBAa aMHUHOKHUCIIOT.

91

XUMHYECKHE CBOMCTBA aMHWHOKHCIIOT
KaKk  aM(OTEpHBIX  OPraHUYECKUX
COCIMHEHUH, peakuus
MTOJIMKOHICHCAIIHH, oOpaszoBaHHe
MIETITHIHON CBS3H.

92

benkn Kak TNPHUPOAHBIC IOIUMEPHI.
IlepBruHas, BTOPUYHASL W TpETUYHAs
CTpykTypa  OenkoB.  XHMHUYECKHE
CBOICTBa OEJIKOB: TUIPOJIU3,
JICHATypalys, KaYeCTBEHHBIC PEaKIIUU
Ha Oenku. JlaGopaTOpHBIN  OMBIT:
KayecTBeHHbIE peakIiy Ha OeNKH.

93

Ilousmue 06  azomcoodepicawux
2emepoYUKIUYeCcKUxX COCOUHEHUSIX.
TIupumuourosvie u nypuHogule
ocHoganus. Hykneunogvie xuciomuvl:
cocmas, cmpoenue u Ouonro0cUYecKoe
pob.

Pacuérnpie  3agaum:
MOJIEKYJISIPHOM bopmyITsl
OpPTraHUYeCcKOTO BEIIEeCTBA o
MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJSIIIUX B €ro COCTaB; MO Macce
(06beMy) TPOAYKTOB CropaHHs; IO
KOJIMYECTBY BEILECTBA (Macce 00beMy)
IPOAYKTOB PEaKIMH H/MIM HUCXOTHBIX
BEIIECTB

OIpesieTICHUE

94

IIpakTnyeckas pabora: Ne 4,
Pemenne OKCIICPUMCHTAJIBHBIX 3aJa4
o Teme «A3oTcoaeparine
OpPTraHUYeCKHEe COSTMHEHUS

95

IIpakTuyeckass padora: Ne S,
Pemienne skcnepuMeHTaNbHBIX 3a/ad
o TeMe «Pacnio3naBanue
OPraHUYECKUX COCTUHEHUIN.

AO
WN3narenscTB
0
"ITpocsenieH

n

uc

DJIEKTPOHHBI
i
obOpazoBaren
BHBIN pecypc
"SI cmam EI'D.
Cpennee
oO1ee
oOpa3oBaHue.
YueOHbIi
MOAYJb  TO
PEIICHHUIO
TPYIHBIX
3aJlaHUH 110
yueOHOMY
npeaMeTy
"Xumusa". 10
- 11 kmaccer",
AO
N3narennpcTB
0
IIpocsewenu
e

Tpenaxep
"Oo6nako
3HaHun".
XuMus.
10 knacc,
000
"du3uKoH
JIa6"

OTKPBITUAX MUPOBOM U
OTEYECTBEHHOU
XUMHUH,
3aMHTEPECOBAHHOCTH
B Hay4HbIX 3HAHUX 00
YCTpPOMCTBE MHpA U
o0111ecTBa;

- IIPUBUTHE
9KOJIOTUIECKU
1eecoo0pa3Horo
OTHOIIICHHSI K IPUPOJIE
KaK UCTOYHUKY KU3HU
Ha 3emiie, OCHOBe ¢

CYIIECTBOBAHHUS,
NOHUMAHUS [IEHHOCTU
3JI0POBOTO u
O0e3omacHoro ooOpasa
KHU3HH,
OTBETCTBEHHOTO
OTHOIICHHS K
COOCTBEHHOMY
buznaeckomy u
NCUXHYECKOMY

3JI0POBBIO, OCO3HAHUS
IIEHHOCTH
cOOMIOICHUS  TTpaBUII
0e30MmacHOro
MOBEICHHS npu
paboTe ¢ BelecTBaMu,
a Tak)Ke B CHTYyaIlHsX,
YTPOXKAFOIIUX
3I0POBBIO M JKHU3HHU
JOEH.
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96 | KourpoabHas padora Ne 8 mo teme 1
A3zoTcoaepikanime OpraHuYecKue
COCIMHEHUS
Pa3nen 5. Boicokomosiekyisipabie coeguHenns ( 6 4. )

5.1 | BbicOKOMOJIEKYJISIPHBIE COeTHHEHHS 6

97 | OcHoBHBIE TOHSITHS XUMHH 1 https://m.eds | - HHTEpEC K
BBICOKOMOJICKYJISIDHBIX ~ COEIMHEHHIA: 00.ru MPAKTUYECKOMY
MOHOMEp, TOJHMEp, CTPYKTYpHOE U3ydeHHIo npodeccuit
3BEHO, CTENEHb  IOJIMMEPH3AINY, U Tpyda pPa3IU4IHOTO
CpeaHsIs MOJICKYyJIsIpHAs macca. DJNEKTPOHHBI | poJia, B TOM YHCJIEC Ha
OcCHOBHBIC METO/IbI CHHTE32 i OCHOBE IPHUMCHEHHS
BBICOKOMOJICKYJISIDHBIX COCIMHEHUIN — oOpa3oBaTen | U3y4yaeMoro
MOJIMMEPH3AIHsI ¥ MTOJUKOH ICHCAIIUSI. BHBIN MPEIMETHOTO 3HAHUS;
Ilpeocmasnenue 0 pecypc - pa3BUTHE
cmepeopeynsApHoCmu u "JlomamiHue | CIOCOOHOCTH
HAOMONEKVIAPHOU cmpykmype 3aJJaHMUS. OPUMEHATh  3HAHUS,
NOAUMEPOB,  3ABUCUMOCTIL  CEOUICME Cpennee MoJTy4aeMble npu
NOIUMEPO8 OM UX MONEKYIAPHO20 U oOrmiee W3YYEHUH XUMHH, JIJIS
HAOMONeKYIAPHO20 CIMPOEHUSL. oOpa3zoBaHHe. | peleHus 3a/1ay,

98 | INonumepHbie MaTepUabl. 1 Xumusa", 10 - | cBsI3aHHBIX c
[TacTMaccer (TIOIMATHIICH, 11 OKpYKaroIen
TOJIUIIPOIIMJICH,  TIOJMBHHUIXJIOPU]I, KJiacc, NPUPOJHON  CperoH,
HOJUCTUPOJ, TIOJMMETHIMETAKPHIIAT, AO TOBBIIICHUS.  YPOBHSI
MOJTMKApOOHATHI, W3naTtensCcTB | HKOJIOTHYECKOM
NOJMATHIICHTepedTaNaT). Y THIN3AIHs 0 KYJIBTYpBbI, OTIO3HAHUS
U niepepaboTKa MIacTUKA. "[Ipocremien | riobaabHOTO

99 | BonmokHa: HaTypaibHble  (IIEPCTB, 1 | wue" Xapakrepa
IIeNK), HCKYCCTBEHHBIE (BHCKO3a, 9KOJIOTUYIECKHUX
alleTaTHOE BOJIOKHO), CHHTETHYECKHE npooJieM U MyTed ux
BOJIOKHA (KampoH U JIaBCaH). peuIcHuA
Hlonumepwvl cneyuanvbHo2o HasHayeHus: IMOCPEICTBOM METOJI0B
(meghnomn, Kesnap, XUMHUH.
INEKMPONPOBOOAUYUe noaumepul,
buopasnazaemvle NOIUMEPHL).

100 | MpakTuyeckass padora Ne 6. 1
Pemenne skcrepuMeHTANbHBIX 3a/ad
o teme «Pacrno3HaBanue
IIACTMACC M BOJIOKOHY

101 | Mrorosasi kKouTposiLHast paGora. 1

102 | Anamu3 KOHTPOJIBHOM PabOTHI 1
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TeMaTnuyeckoe MIaHUpPoOBaHue nNporpamMmbl o xumuu 11 kaacca (102 4.)

Ne | HammenoBanus paszaenos utem | Kou- ONEeKTPOHHbIE JeaTenbHoCTh yuuTens
n/m IporpamMMbI BO (tmudpoBsIe) C Y4€TOM IPOrPAMMBI
9acoB | 00Opa3oBaTeIbHBIC BOCTITAHUS
pecypchl
Paznen 1. Teoperuueckue ocHOBBI XuMuH ( 39 4.)

1.1 | Crpoenmue aroma. 9
Ilepuoanyeckuii  3aKOH WM https://m.edsoo.ru | - ¢dopmupoBanue
Ilepuoanueckas cucremMa LIEHHOCTHOT'O
XMMHYECKHX IJ1eMEeHTOB OTHOIICHHS K
J.W. MenaeneeBa OTEYECTBEHHOMY
AtoMm. CocTaB aTOMHBIX SJIEP. 1 KYJIbTYPHOMY,

1 XUMHUYECKUI JJICMEHT. HCTOPUYECKOMY u
N3oTONBI. KopnyckynsipHo- HAYYHOMY  HACIIEIHIO,
BOJIHOBOM JyaJIn3M, Tpenaxep "OO0nako | MIOHUMAaHKUS ~ 3HAYCHUS
JIBOMCTBEHHAS pupoaa 3HaHui". XuMus. XUMHUYECKOM HAyKH B
DIIEKTPOHA. 11 xunacc, KHU3HHU COBPEMEHHOI'O

2 | DHepreTHueckue YpOBHM H 1 00O "®usukon o01ecTna,
I0/TyPOBHHU. ATOMHBIE JIao" CHOCOOHOCTH  BJIAAETH
opOuTaIH. Kinaccudukanus JIOCTOBEPHOM
XUMHYECKHX DIJIEMEHTOB (s-, -, uHpopmanuen 0
d-, f- 3IICMEHTBHI). HepeIOBhIX
Pacnipenenenne 31eKTPOHOB TI0 JTOCTHIKEHHSIX u
aTOMHBIM OpOMTAIAM; APUHYUN DNEeKTPOHHBIH OTKPBITUSIX MHPOBOH M
MUHUMYMA  dHepeuu, NPUHYyun 00pa3oBaTeNbHBIA | OTEUECTBEHHOM XHMHH,
Ilaynu, npasuno Xynoa. pecypc 3aUHTEPECOBAHHOCTU B

3 | DhexkTpoHHBIE  KOH(UTYpaIUH 1 "JloMarnue HAay4YHBIX 3HaHHAX 00
aTomMoB 3ieMmeHToB [ — IV 3aJlaHusl. YCTPOMCTBE MHpa H
IEPUONOB B  OCHOBHOM H Cpennee obuiee 00IIEeCTBA;
BO30YXJICHHOM COCTOSIHUM, o0Opa3oBaHHE.
3JIEKTPOHHBIE  KOH(Urypamun Xumus", 10 - 11
uoHoB. Ilonstue 00 »3Hepruu KJracce, - IIPUBATHE
WOHHU3AIINH, SHEPTHH CPOJICTBA K AO M3parenseTBO | DKOJOTHYECKH
HIIEKTPOHY. "IIpocsemenue” 1eJ1eco00pa3zHoro

4 | DneKTpoOTPULIATEIHHOCTb. 1 OTHOILIEHUS K MPUPOJE

5 | Ilepuoanveckuii 3aK0H " 1 KaK HCTOYHHKY XHU3HH
[Tepuoauueckas cucrema Ha 3emye, OCHOBE €€
XUMHUYECKHX dneMenToB JI.U. CYHIECTBOBAHNA,
Memzaeneesa. Cas13b MOHUMaHMUs IIEHHOCTHU
[leproaMYECKOr0  3aKOHA U . 3A0pOBOTO u
Tepuoauueckoii CHCTEMBI DNEeKTPOHHBIN O6e3omacHoro  obpasa
XHMHUECKHX  SIEMEHTOB G 00pa3oBaTeNbHBIA | )KU3HU, OTBETCTBEHHOTO
COBpPEMEHHOM Teopueii cTpoeHus pecype "SI cnam | oTHOMmeRHs K
ATOMOB. EI'D. Cpennee | cobcTBEeHHOMY

6 | 3aKOHOMEPHOCTH  M3MEHEHUs 1 | obmee (usuueckomy "
CBOWCTB XMMUYECKHX DJIEMEHTOB obpasosaHue. TNICUXITICCKOMY
W 0BPA3yeMbIX HMH MPOCTBIX H Y4eOHBIE MOAYNb | 30POBBIO, OCO3HAHUS
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CJIOHBIX BEUIECTB IO TPYIIaM U 1o PEIICHUIO | IICHHOCTH COOIIOCHHUS
nepHoaMm. TPYIOHBIX 3aJaHull | mpaBUil  0E30MacCHOTO
7 | 3HaueHue MIePUOTUYECKOTO 1 no y4eOHOMY | TIOBEJIEHUSI TIpu padoTe
3akoHa /[.1. MeHnneneena. MpEeAMETY C BEIISCTBAMH, a TaKXKe
8 | O0o0umeHue U cucTeMaTu3anus "Xumusg". 10 - 11 | B CHUTYaIIUsX,
3HAHUM MO TEME. KJIacchl'", AQ | yrpoxaromux
9 | Konrpoannast paora Ne 1 1o 1 M3narenbcTBo 3I0POBBI0O M JKM3HH
TeEME CrpoeHnue aToMa. JI0J€EN.
[Tepuoanueckuit 3aKOH u
Ilepnonnueckas cucrema
XHUMUYeCKHX d3yementoB J[.H.
Menpeneena
1.2 | CTpoenmue BemecTBa. 11
MHuoroo0pa3ue BelecTs
10 | Xumuueckas CBS3b. Bunasr 1
XAMHYECKON CBSI3U:
KOBaJICHTHasI, VOHHas, Tpenaxep "O06naxo
METAJINYECKAsL. 3HaHui". XuMus.
11 | MexaHu3MBI o0Opa3oBaHUs 1 11 xnacc,
KOBAJEHTHON CBA3M: OOMEHHBIM 00O "®uzukox - pa3BuTHE
u JIOHOPHO-AKIECTITOPHBIH. JIao" CHoCcOoOHOCTH
DOHeprus ¥ JJIMHA  CBS3W. MIPUMEHSATH 3HAHWSI,
[TonsspHOCTH, HANPABICHHOCTH U MOJIy4aeMble pu
HACHIIIAEMOCTh WU3YYCHUH XUMUH, IS
KOBaJeHTHON cBsi3u. KparHbie pelieHus
CBSI3H. 3KOJIOTUYECKOM
12 | Bogopoanas CBSI3b. 1 DNEeKTPOHHBIN KYJIbTYpblI, OIO3HAHUs
MeKMOJIEKyIsIpHbIE 00pa30BaTeNbHBIA | TTI00AILHOTO XapaKTepa
B3aMMOJICHCTBHSI. pecypc HKOJIOTHYECKUX
13 | BageHTHOCTP H  BaJICHTHBIC 1 " lomamiHue npobieM W myredl ux
BO3MOXXHOCTH aTOMOB. 3aJaHuA. penieHuAa
['ubGpunuzanus ATOMHBIX Cpennee obuiee
opOutaneit. CBs3b AJIEKTPOHHOU obpasoBaHue.
CTPYKTYpPBI MOJIEKYJI C UX Xumusg", 10 - 11
T€OMETPUUYECKUM CTPOCHUEM KJ1acc,
(Ha puMepe COE€TUHEHHUI AO M3narenseTBo
3JIEMEHTOB BTOPOTO TIEPHO/IA). "[Ipocsemienue" - yMEHHE BBIOUPATH,
14 | IlpeacraBieHne 0 KOMIUIEKCHBIX 1 aHATU3UPOBATD 1
COECIMHEHUX. Cocras HHTCPIIPCTUPOBATD
KOMIIJIEKCHOT'O HOHA: HH(pOPMAIHIO
KOMILIEKCO0Opa3oBaTeb, pasinM4HbIX BHIOB H
murasgel.  KoopamHanmoHnHoe opM mpezacTaBICHHS,
YHUCIIO. Howmenxkiarypa HOTYy1acMyTO U3 Pa3HBIX
KOMIUIEKCHBIX COEIMHEHM. Z.LABS MCTOYHHKOB  (HAY4HO-
3HaueHue KOMIUIEKCHBIX Touxa pocCTa. | IOMyJIApHas
COEIMHEHUI. ITonstue 0 [udposas JMTeparypa
KOOPAMHAIMOHHOM XUMHI. naboparopust MO | XUMHYECKOTO
15 | BemectBa MONEKYJISIPHOTO U 1 XUMHH. COZICPKAHMA,
HEMOJIEKYJIIPHOTO CTPOCHHUS. CIIPaBOYHBIC  11OCOOUS,
Tunst KPUCTATHICCKUX pecypcel - MHTepHeTa);
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peleToK (CTPYKTYp) U CBOMCTBA

KPUTHYCCKU OLICHUBATH

BEIIECTB. MIPOTUBOPEUUBYIO u
16 | Ilonsrue 0 JMCTIEPCHBIX 1 https://videouroki.n | HegOCTOBEpHYIO
cucreMax. VICTHHHBIE PacTBOPBHI. et/ uH(pOpPMaILIHIO;
[IpencraBienne O KOJUIOMAHBIX
pacTBopax
17 | Croco6s1 BBIPAXKCHUS 1
KOHI[EHTPAIUU pacTBOpOB:
MaccoBasi JIOJsl BeUIecTBa B
pacTtBope, MOJIIpHAs
KOHIIEHTpalUs. - OpueHTalMs  Ha
18 | HachlleHHbIE ¥ HEHACHIIIEHHBIE 1 https://m.edsoo.ru PUMEHECHHUE 3HAHUU U3
pacTBOPEI, PacTBOPUMOCTb. CONHAJIbHBIX n
KpucTamioruparsl. €CTECTBEHHBIX HayK JIJIs
19 | PacuéTHbIe 3a1a4n: c 1 Tpenaxep "OOnako | pereHus 3a7a4 B
HCIIOTb30BAHIEM HOHSTHI 3HaHUi". XuMHs. o0nacTu OKpysKarouei
«MaccoBasi JI0JisI paCTBOPEHHOT'O 11 xnace, Cpeabl, IJITaHUPOBaHUA
BEIIIECTBAY, «MOJIApHAs 00O "®uzuxkox MIOCTYIKOB M OLIEHKH UX
KOHLICHTALIUS JIao" BO3MOYKHBIX
20 | KourpoabHas padora Ne 2 mo 1 HOCHeﬂCTBHﬁU AT
teme  CTpoeHuE  BEIIECTBA. OKpPYXKaoLICH CPCABI.
MHoroo6pa3ue BeIecTB
1.3 | Xumunueckue peakuuu 19
21 | Knmaccudukammss  XUMHYECKHX 1
peaKuuii B HEOPraHUYECKON U - WHTEpEca K
OpPraHNYECKON XUMUHU. MPAKTHIECKOMY
22 | 3aKkOH  COXpaHEHHS  MaccChl 1 W3yYEHHIO Tpodeccruii u
BEIIECTB; 3aKOH COXPAaHEHUS U . Tpyna Pa3IMYHOTO
TNPEBPAICHNS]  JHEPIUM  TIPH ONEKTPOHHBIE | yona  ypaenne  x
XUMHYECKHUX PEAKIIHSIX. obpasoBarTenbHbIit TPyAy U pe3ylbTaTam
23 | TeruoBble 3 heKTh 1 %')ecypc TPYAOBOM
XUMHUYECKHUX PEAKIIHIA. Homarsue JeSITeNbHOCTH, B TOM
TepMoOXUMHUYECKHE yPaBHEHUSI. Sa/laHuA. 5 yucie Ha  OCHOBE
24 | CKOpOCTh XUMUYECKOW PEaKIInH, 1 Sg;j;ieagnglee MIPUMEHEHUS §
€€ 3aBUCHUMOCTBL OT Pa3INYHBIX Xonaus”. 10 _'11 OPECAMCTHBIX 3HAHUU 110
dakrtopoB.  ['omoreHusie U Krace, ’ XAMUU;
TeTepOreHHBIC CaKIIHH.
KaTan'II/IB u KaTaJII/I3aTOpII:I. f,Al_? MwaTeHBCT,,B °
25 | llpaktnyeckasi pagora Ne 1. 1 pocaererHe - YCTAHOBJICHHUE
Bnusinue paznuuHbIX (hakTOpOB AOBCPUTEIIEHBIX
Ha  CKOPOCTh  XHMMHYECKOH OTHOLICHHIT MEXAY
peaKIuu . yUUTEIEM u ero
26 | OGparumble U HeoOpatumble | 1 TpeHaZIie P "OOMAKO | yenycann,
3HaHUU". XUMHUSL. CIIOCOBCTBYIOINX
peaKIuu. XUMUYECKOE 11 xnace,
paBHOBECHE. Kouncranra 000 "DH3HKOH ITO3UTHBHOMY
XUMHUYECKOTO paBHOBECHUS. TaG" BOCTIpHUATHIO
DakTopsl, BJIUAIOIINE Ha yqamuMHuCa

MOJIOKEHNE XUMHUYECKOTO
paBHOBECHUS: TeMIlepaTypa,
JABJICHWEC W  KOHIICHTPAINH

TpeOoBaHUN U MPOCKO
YUUTEINS, TPUBICUYCHHUIO
ux BHUMaHHS K
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BECIIIECTB,
peaKkIuu.
[laremnne.

y4acTBYIOUIUX B
[Tpuniun Jle

27

IIpakTnyeckas padGora Ne 2
Bnusinue paznuuHbIx GakTopoB
Ha TOJOXXEHUE XUMHUYECKOIO
paBHOBECHSI

28

PacuérHble 3amaum: pacyéTsl
Macchl BellecTBa WM 00beMa
ra3oB o U3BECTHOMY
KOJINYECTBY BEILECTBA, Macce
wii  0o0peMy  OIHOTO W3

YYacTBYIOUIMX B peaKkIuu
BELIECTB

29

DIIEKTPOJIUTHYECKAS
nucconuanysa. CUIbHBIC U
ciabple IeKTPoauThl. CTETICHBb
muccormanuu. MorHoe
npousBeaeHue Boabl. Cpena
BOJHBIX PACTBOPOB: KUCJIOTHAS,
HeWTpasibHas, IeJ0YHas.
Bonoponnsiii nokaszarens (pH)
pacTBopa.

30

I'mpponus comnent.

31

Peaknu monHoro oomena.

32

IIpakTnyeckas paGora Ne 3
XUMHYECKHE peakuuun B
pacTBOpax AIMEKTPOJUTOB.

33

OKHUCINTENLHO-

BOCCTAHOBUTEJIbHBIE  PEAKIIMH.
CreneHb OKHCJICHHUS.
OKHuCIINTE]IF 1 BOCCTAHOBUTENb.
[Tpouecchr OKHCIICHUS "
BOCCTAHOBJICHUS. Baueiimue
OKHCJIUTEIN U BOCCTAHOBUTEIIH.

34

Mertop >neKTpoHHOTO OaaHca.

35

SJICKTp OJIn3 PacTBOPOB n
paciijiaBOB BCIICCTB.

36

yl'[p AKHCHHUA B  COCTABJICHHH
OKHCIIUTCIIBHO-
BOCCTAHOBUTCIIbHBIX peaKuHﬁ.

37

PacuérHble 3a1aun: BbIUHCIECHUE
macchl  (oObeMa, KOJIMYeCTBa
BEIIECTBA) NPOAYKTa pEaKIHH,
€CIM OJHO U3 BEIIECTB JAHO B
BHJIE PACTBOPA C ONPEACICHHOU
MacCOBOH JI0JIEW PACTBOPEHHOIO
BEIIECTBA

38

O0001menrne U cucreMaTu3aus
3HAHHUHU II0 TEME

DJIEKTPOHHBIN
o0Opa3oBaTeNbHbII
pecypc "A cnam
EID. Cpennee
oOrree
obOpa3oBaHue.
Y4eOHBIE MOAYIh
1o PEIICHUIO
TPYIOHBIX 3aJaHUI
o yueOHOMY
npeaMeTy
"Xumug". 10 - 11
Kjacchl", AO
N3 paTenscTBO

Tpenaxep "O6maxo
3HaHuM". XuMus.
11 knacc,

00O "®uzukon
JIao"

ONEeKTPOHHBIN
00pa3oBaTenbHbBIN
pecypc
"Jlomaraue
3aaHusl.

Cpennee oOrmiee
oOpa3oBaHue.
Xumua", 10 - 11
KJ1acc,

AO N3natenscTBO
"[Ipocsemnienue"

Z. LABS
Touka
[udposas
nabopaTopust 1O
XUMHH.

pocTa.

o0cyX1aeMoii Ha YpoKe
nHpopManuu,
aKTUBU3AINU 170'¢
M03HABATEJILHOMN
JeSITeTbHOCTH

- OCO3HaHHUE BAJKHOCTH
oOyueHus Ha
IIPOTSKEHUH BCEH
KU3HHU JUIS yCIICITHON
npodeccuoHaIbHON
NESITEIbHOCTH U
pa3BUTHE
HEO0OXOIMMBIX YMEHUN
IUISL 9TOTO:

- pa3BuTHE
CIIOCOOHOCTH
IIPUMEHSTH 3HAHHUS,
MoJIy4aeMble Mpu
U3Y4YEHUH XUMUH, IS
pelieHus 3aaad,
CBSI3aHHBIX C
OKpYy>Karolen
MIPUPOJHOM Cpesoi,
MOBBILLIEHUS] YPOBHSI
JKOJIOTUYECKOU
KYJbTYpbI, ONO3HAHUS
r7100aIbHOTO XapakTepa
HKOJIOTHUECKUX
npobieM U myTei ux
pellIeHns MOCPeaACTBOM
METOJI0OB XUMUU;

- OCO3HaHHE CBOEH
POJIM Kak Ipa’kJaHuHA
U oTpedurens B
YCIIOBUSIX B3aUMOCBSI3U
MIPUPOIAHOM,
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39 | KonTpoabHas padora Ne 3 1o 1 https://videouroki.n | TexHomoru4eckoi u
TeMe XMMHYECKUE PEAKIINH. et/ COIMAJILHOU CpEI.
Pasznea 2. Heopranuueckast xumus (54 4. )

2.1 | Hemerauibl 31

40 | IlonoxkeHWe  HEMETAUIOB B 1
[Tepuoamueckoit CUCTEME - dbopMupoBaTh
XUMU4YecKux dneMmentoB JI.U. Tpenaxep "O06nako | 3aMHTEPECOBAHHOCTh B
MengeneeBa W OCOOCHHOCTH 3HaHuil". Xumus. COBMECTHOM co
CTPOCHUS ux aTOMOB. 11 xnacc, CBEPCTHUKAMH
duznueckue CBOMCTBA 00O "®uzukoH MO3HABATEJIbHOU u
HEMETaJIOB. Jla6" HCCJIEI0BATEbCKOM

41 | Bomopop. Iomyuenue, 1 JEATENbHOCTU npu
dusnveckue M XUMHUYECKHUE pelIeHnn
CBOMCTBA (peaKkuu ¢ MeTaJlJIaMU BO3HUKAIOIIHUX ITPOOIIEM
u HEMETaJJIaMH, Ha OCHOBE y4€Ta 00IINX
BOCCTAHOBJICHHE OKCHJIOB H ONEeKTPOHHBIN HHTEPECOB u
coneit). Tmapuasl. TomIMBHbIE 00pa30BaTeNbHBIA | COTJIACOBAHUS O3
3JIEMEHTEL. pecypc (oOcyxnenusi, oOMeH

42 raJ'IOFeHOBO,I[OpOI[BI. 1 "I[OMaH_IHI/Ie MHCHUSIMH, «MO3I'OBBIC
Baxuenume 3adaHus. HITYPMBD» N
KHCIOopoAcOoaepKaIme CpenHee 061uee KOOpAuHaIus
COCTMHEHUS raJIOreHOB. o0Opa3oBaHueE. COBMECTHBIX JCHCTBUH,
JlaGopaTopHble u Xumus", 10 - 11 onpeeIcHue
IPOMBIIIJICHHBIC CIOCOObI KJ1acc, KPUTCPUEB II0 OIICHKE
OJIy4EHHS raJIOTE€HOB. AQO M3paTenbCTBO | KaYECTBA BBINOJIHEHHOMN
[IpuMeHEHUE TalOreHoB M HX "[Ipocserenue” paboTsl U 1p.);
COEIMHECHUM.

43 | IlpakTuyeckass pabora Ne 4. 1
Pemenne 5skcneprMeHTaNbHBIX
3a/1a4 1o TemMe «l aToreHb. Z.LABS

44 | Pacuémmnole 3a0aqu: 1 Touka pocra. | - OpueHTaNud Ha
BBIYMCIICHHE MACChl BEIECTBA Hupposas IPUMECHCHUE 3HAHUH W3
VUTH o6BeMa  Ta3oB IO naboparopusit IO | COLUATBHBIX u
H3BECTHOMY KOJIHYECTBY XUMUH. €CTECTBCHHBIX HAYK IS
BElIeCTBa, Macce WIH 00BeMY peiieHud  3ajad1 B
OJHOIO0 U3 Y4YaCTBYIOIIMX B 00IaCTH  OKPYIKAKOLIEHt
PEaKIIMH BEIIECTB Cpelbl, TJIaHHUPOBAHUS

45 | Kourpoasnasi pa6ora Ne 4 1o 1 HOCTYIIKOB M OLICHKH UX
Teme [ asoreHsr ] | BOSMOXHBIX

46 | KHCIOPOJ, 030H — ailioTpoIHoe 1 https://videouroki.n noCIeNCTBHA TS
BHION3MEHEHUE KHUCIIOPOJIA. et/ OKPYXAKOIIEH CPENIbT,
Ou3znyeckue W XUMHYECKHE
CBOMCTBA KHCIIOPOJIa 1 030HA; UX
PUMEHEHHE.

47 | JTabopaTopHbIC u 1
TIPOMBIIILIEHHbIE CII0CcOOBI https://m.edsoo.ru
TIOJTYYCHUST KHCIIOPOJIa.

48 | OKCHIBI U TIEPOKCH/IBI. 1

49 | Cepa, AmnorporHoe | 1
BUJIOM3MEHEHHE CEpBI.
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Haxoxnaenue B
CIIOCOOBI
¢usnueckue H
CBOMCTBA.

CYIb(HIBL.

npupoJe,

MOJTYYCHHUS,
XUMHUYECKHE
CepoBoaopon,

50

Okcuast  cepui(IV) u  (VI).
CepHucTasi U cepHas KUCIOTHI U
ux conr. OCOOCHHOCTH CBOWCTB
CEpPHOM KHUCJIOTHI.

51

IIpumenenne ceppl u €€
COCTUHEHUN.

52

IIpakTnyeckass padora Ne 5
Pemenne skcniepuMeHTaIbBHBIX
3a7ady no Teme «Cepa u ee
COCTUHEHUS.

53

Pacuérnnie 3a4a4U . BBIYUCIICHUC
Mmacchl (00beMa,

KOJIMYECTBa BEILIECTBA)
IPOIYKTOB PEAKIUH, €CIH OJIHO
M3 BCIICCTB MMECT ITPUMECHU

54

KonTposbnas padora Ne 5 no
temaMm [‘anorensl. Iloarpynma
KHUCJIOpOJA.

55

A3zot. Haxoxaenue B mpupoje,
CIoco0bI MOJTy4eHUs,
dusznueckue U XUMHYECKUE
CBOWCTBA.

56

AMMUaK, HUTPUBL.

57

Oxkcuasl azora. Azorucrasg H
a30THAagd KHUCJIOTBI U HUX COJIN.
OCOOEHHOCTH CBOMCTB a30THOM
KUCIIOTHI

58

IIpumeHeHne aszora H  €ro
COCTUHEHUH. A30THEBIE
yI00peHusl.

59

docdop. Haxoxnenue B
IpUPOJIE, CIOCOOBI MOIYUYEHMS,
(1)I/I3I/I‘~I€CKI/I€ u XUMHNYECKHUEC
cBoiictBa. Pocunpl u hochuH.

60

Oxcupl docdopa,
oprodochopHast KucioTa U ee
comu.  Memagocgopnas  u
nupogocgophas KUCI0mbl,
gocpopucmas u
dochoprosamucmas xuciomol.

61

[Ipumenenue ¢ocopa u ero
COEIMHEHMI. dochopubie
yI00peHusl.

62

IIpakTuyeckas paGora Ne 6
Pemienne sKClEpUMEHTAIIBHBIX
3ama4 o teMe «A30T u docdop
U MX COCTUHEHHSD.

Tpenaxep "O6mako
3HaHui". XuMus.
11 knacc,

00O "duzukon
JIag"

ONEeKTPOHHBIN
00pa3oBaTenbHbBIN
pecype
"JlomarHue
3a1aHUs.

Cpennee oOriee
obOpasoBaHue.
Xumua", 10 - 11
KJ1acc,

AO H3garennpcTBO
"[Ipocsemnienue"

ONEKTPOHHBIN
00pazoBaTenbHbBIN
pecypc "A cnam
EIlD. Cpennee
oOmiee
obOpasoBaHue.
Y4eOHblii MOAYINb
1o PEIICHUTO
TPYAHBIX 3aJaHUN
1o yueOHOMY
npeaIMeTy
"Xumug". 10 - 11
KJacchl", AO
W3 narennpcTBO

https://m.edso0.ru

- HUCIOJIb30BaTh U
aHAITM3UPOBATh B
mporecce ydeOHOW U
HCCIIEIOBATEIbCKOU
NesITeIbHOCTH
uHpOpMALIHIO 0
BIIUSTHUU
MIPOMBIILIJICHHOCTH,
CeJIbCKOTO XO3SCTBA U
TpaHCIopTa Ha
COCTOSTHHE
OKpYy>Karolen
MIPUPOIHON Cpebl;

- yCTaHOBKa Ha
aKTUBHOE YydYacTue B
perieHnn
MPaKTUYECKHUX 3a1ad (B
paMKax CEMbH,

Opranmzanuu, Topoja,
Kpasi) TEXHOJIOTUYECKON
u COLIMAIBbHOMN
HaIpaBJIEHHOCTH,
CIIOCOOHOCTH
WHUITUUPOBATH,
TJIAHUPOBATh 51
CaMOCTOSITEIILHO
BBITIOJHATH TAKOT'O pojia
JIESITECILHOCTD,

- OCO3HaHUE CBOEH PO
KakK TpaXJaHWHa n

noTpeOuTeNs B
YCIIOBUSIX B3aMMOCBSI3H
IIPUPOJIHOM,

TEXHOJIOTMYECKOU u

COLMAJIbHOU CpeN;

- yMEHUEM
HCIIOJIb30BaTh u
aHAIIM3UPOBATh B
mporecce ydeOHOW U
HCCIIEI0BATEIbCKON
JesITeIbHOCTH
uHpOpMAaLIUIO 0
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63

PacuérHble 3anaun: BEIYUCIIEHUE 1 BJIMSIHUU
Macchl  (0Obema, KOJHUYECTBA MIPOMBIIIIICHHOCTH,
BEILIECTBA) MPOJIyKTa pEaKIIHH, Tpenaxep "OO0maKko | CETBLCKOTO XO3AUCTBA H
€CIIM OJHO W3 BEIISCTB JaHO B 3gagui". Xumus. TpaHcHopTa Ha
BUJIE PACTBOPA C OINpPEAEICHHOU 11 xnacc, COCTOSIHUE
MacCOBOM J10JIEH pacTBOPEHHOTO 00O "®duzukon OKpYy>Karoleu
BEIIECTBA Jlag" IIPUPOIHOM Cpelbl;
64 | KourposbHasi padora Ne 6 1o 1
temMe A3or u (dochop m wux
COCIMHEHUS - OpUEHTalMsT  Ha
65 | Kpemuuii. Haxoxneuaue B 1 IIPMMEHECHHUE 3HAHUU U3
IpUPOJIE, CIIOCOOBI MOJIYYEHUS, ONEKTPOHHBIN COLIMATIbHBIX u
(1)1/13qu(31(1/1@ u XUMUYECKUE 06p330BaT€JIBHbII71 CCTCCTBCHHBIX HAYK JJIS
CBOICTBA pecypc pelieHuds  3adgad = B
66 | Okcun kpemuusa(IV), 1 " JlomarHue 00JaCTH  OKPYKaroLen
KpEMHUEBAsk KUCII0TA, CUJIMKATHI 3a/laHus. Cpeabl, IIJTAaHUPOBAHUA
67 | [pumenenne kpemHms u ero 1 Cpennee oOrmiee MTOCTYIIKOB M OLEHKH MX
coenunenuii.  CTekno,  €ro o0Opa3oBaHue. BO3MOKHBIX
MOJTydYeHHE, BUIBI CTCKOIL. Xumus", 10 - 11 OCJIEACTBUI IS
68 | PacuérHblc 3a/1au: BHIYMCICHHAE 1 Kitace, OKPY3KalomeH Cpefbl.
BBIX0/1a IIPOYKTA ﬁ? I/I3ILaTeJILCT"Bo
peakuu  OT  TEOPETUYECKH POCBCILICHIE
BO3MOYKHOT'O
69 | O6oOmEeHne U cucTeMaTU3aLUs 1
3HaHui no Teme Hemerauibl https://ege.sdamgia
70 | KourpoubHas pa6ora Ne 7 mo 1 Iu/
teme Hemerasbl
2.2 | Merauibl 23
71 | Tlonoxenue METaJIOB B 1
[Tepuoanueckoit CUCTEME https://m.edso0.ru | - oco3HaHWE BaXHOCTH
XUMHUYECKHUX 3JIEMEHTOB. oOyueHus Ha
OcobenHoctu CTpOEHUS MPOTSHKEHUH BCE
AIIEKTPOHHBIX 000JIOYEK aTOMOB Tpenaxep "O06nako | )KU3HU JJs YCIELIHOM
METAJIJIOB. Pacnipoctpanenue 3HaHUK". XUMUS. npodeccuoHaTbHON
XUMUYECKUX 3JIEMEHTOB- 11 knacc, JESITETbHOCTH 51
METa/UIOB B 3€MHOM  KOpE. 00O "®uzuxkoH pa3BUTHE
O6mue ¢usznueckue CBOMCTBA Jla6" HEOOXOJIUMBIX yMEHUH
METaJIOB. [Ipumenenue JUISI 3TOTO;
METaJuIOB B OBITy, NPUPOJE U
texHuke. CruiaBbl METAIIJIOB.
72 | DIeKTpOXUMUYECKUAN pan 1
HaIpsKEHUN METaJJIOB. ONEKTPOHHBIN - MpUOOpETeHHE OMBbITa
73 | OOmue crmocoObl  MOJTYYEHHUS 1 00pa3zoBaTeNbHBIA | MO MJIAHUPOBAHUIO,
METaJIOB: THAPOMETAILIYpPIusi, pecypce Opranu3aluy 1t
UPOMETAILTYPIHs, "JloManiHue MIPOBEICHUIO
JJIEKTPOMETAIUTYPTUA 3alaHHus. YYCHHUYCCKUX
74 | TloHsTHE O KOPPO3HUH METAILIOB. 1 Cpennee obuiee IKCIICPUMCHTOB!
Crioco0ObBI 3alIUTHI OT KOPPO3WH. 06pa30BaHHe. YMCHHC Ha6J'IIO,Z[aTB 3a
75 | Obmas XapaKTEepPUCTHUKA 1 Xumus", 10 - 11 X0A0M nporecca,
METAILIOB |A-rpymms! KJ1acc, CaMOCTOSTENILHO
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ITepuoanueckoit CUCTEMBI
XUMHYECKHUX DIIEMEHTOB.

76

Harpuii u xanuii: mnosiydeHue,
¢usuueckue M XUMHYECKHE
CBOMCTBA, IPUMEHEHUE MPOCTHIX
BEILIECTB U UX COCAMHECHUM.

77

Maruuii ¥ KaJbLMi: OJy4eHHUe,
¢usuueckue M XUMHUYECKHUE
CBOMCTBA, MPUMEHEHUE MPOCTHIX
BEIIECTB W WX COCAMHCHHH.
JKecTkocTh BOABI M CIIOCOOBI e
YCTpaHEHHSI.

78

ATIOMUHMIL:
¢usuueckue u
CBOIiCTBa, MIPUMEHCHHE
MpPOCTOrO  BEIIECTBA U €ro
COEIMHEHMUIA. AmdoTtepHbIe
CBOMCTBA OKCHJIa U THUAPOKCHIA
ATFOMHUHUS,
TUAPOKCOKOMIIEKCHI
ATFOMHMHUS.

IMOJIYy4YCHHUCE,
XHUMHUYCCKUC

79

IIpakTuyeckas pabGora Ne 7
Pemienue sxkcneprMeHTaIbHbBIX
3a1a4 1o TeMe  «Mertaisl
IJIABHBIX MOATPYIII

80

PacuéTrHble 3a1aun: BbIUUCIECHUE
macchl  (oObeMa, KOJIMYecTBa
BEIIECTBA) NPOAYKTAa pEAKIHH,
€CIM OJHO U3 BEILIECTB JAaHO B
BHJIC pacTBOpa C OIPEACIICHHON
MacCOBOM JI0JIEN paCTBOPEHHOTO
BEIIIECTBA, WU UMEET IPUMECH

81

KonTposbnas padora Ne 8 no
TeMe Mertaisl TJIaBHBIX
HOATPYIIL

82

Ob6mas XapaKTepUCTHKA
METAJIJIOB MOOOYHBIX MOATPYIIII
(b-rpymm) [Tepuoanueckon
CUCTEMBI XUMHUYECKHUX
AJIEMEHTOB.

83

duszndeckue U XUMHUYECKHE
CBOMCTBA  XpomMa U  €ro
COCTUHEHUN. Okcuanl "
ruapokcuabl xpoma(ll), (II) wu
(VI).

84

XpomaTel W JAUXpOMAThl, MX
OKHCIINTENBHEIE CBOMCTBA.
[lonyyenue u  TpUMEHEHUE
XpoMma.

AQO UznarenncTBo
"[IpocBenienne"

DJIEKTPOHHBIN
00pa3oBaTenbHbIN
pecypc "A cnam
EID. Cpennee
oO1ree
obOpasoBaHue.
Y4eOHblii MOAYIb
o PEIICHUIO
TPYIOHBIX 3aJaHUI
1o yu4eOHOMY
npeaMeTy
"Xumus". 10 - 11
Kjacchl", AO
H3naTenscTBO

https://videouroki.n
et/

https://m.edsoo.ru

Tpenaxep "O6mako
3HaHu#". XuMus.
11 kiacc,

00O "duzukon
JIao"

NpPOTHO3UPOBATH €0
pe3yJbTar,
dbopmynupoBaTh
0000IIEHN U BBIBOIBI
o pe3yabTatam
NPOBEJEHHOTO  OIIBITA,
UCCIICIOBAHMS,
COCTaBJIATH OTYET O
IIPOJIEJIaHHOM padoTe;

- AKTHUBHOE HEIPUsITHE
JNEUCTBUM, IPUHOCSIIINX
Bp€l OKpY>Karoleu
cpene;

- CIIOCOOHOCTH
a/IalITHPOBATHCS K
CTPECCOBBIM CUTYAIUSIM
u MEHSFOIIIMCS
COILIMAJIBHBIM,
WH()OPMALIMOHHBIM U
MPUPOIHBIM YCIIOBHSIM,
B TOM YHCJIE€ OCMBICIISS
COOCTBEHHBIM OIIBIT W
BBICTpauBast
JTanbHEHIINE 1EH;

- yYMEHHE IIPUHHUMATh
ceds M Jpyrux, He
OCYXIast;

- coOmo/ieHNe MpaBUI
0C30ITaCHOCTH, B TOM
quCIIe HABBIKOB
0e30macHOTO
MOBEJICHHS B UHTEPHET-
cpere;
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85 | ®usnueckne W  XUMHYECKHE - yYMEHHE OCO3HaBaTh
CBOWCTBA MapraHima # €ro AMOITMOHAIBHOE
COCTMHEHUH. OcHoBHBIE cocTrostHMEe  ce0s |
coenuaenus: Mmapranma (I1), (IV), IPYTHUX, yMEHHUE
(VI) wm (VI). Ilepmanranar DNEeKTPOHHBIH YIPaBIATh
Kajus, €ero OKHUCIUTCIbHBIC 00pa3oBaTeNbHBIA | COOCTBEHHBIM
CBOICTBA. pecypc SMOLHMOHAIBHBIM

86 | dusuuecke MW XUMHYECKHE " [lomamaue COCTOSIHHEM;
CBOWCTBA  JKeje3a W €ro 3aJJaHuUA.
COCTMHCHUH. Oxkcupl, Cpennee oOrmiee
ruapokcuabl u conu xkeneza(ll) u oOpa3oBaHue.
(1. Xumusg", 10 - 11

87 |llonmyyenme W  OpUMEHEHUE KJacc,
JKEJIE3a U €r0 CILIABOB. AQ H3parenbcTBO
PacuéTHble 3a1a4u: BBIYMCICHUE "[Ipocserenue" - YB&XEHHC K TPyIy H
BbIXOJa IPOAYKTa pe3yjibTartaM pr,HOBOﬁ
peakuuu OT  TEOPETUUYECKU ACATEIIBHOCTH,
BO3MOYKHOTO

88 | Menp: nomyuyenue, GpuznuecKue
u XUMHUYECKHUE CBOICTBA, OJEKTPOHHBIN
MPUMEHEHHUE MPOCTOrO BELIECTBA 00pa3oBaTeIbHbIi
1 €r0 COCJIMHEHUH. pecype "SI cnam | -modyxneHue

90 | Huuk: mosyueHue, punuecKkue EI'D. Cpenmee | IKONEHUKOB
U XUMHYECKHE CBOWCTBA, o0mee coOmonaTh Ha Ypoke
IPUMEHEHHE IPOCTOrO BELIECTBa o0Opa3oBaHHE. OOIIETIPUHATHIE HOPMBI
¥ €r0 COeTMHEHHIA. VY4eOHbIii MOIyJb | OBEACHUS,  IpaBHIIa
AmdoTepHble CBONCTBAa OKCHIA 1o PEILICHHUIO | OOIICHUS CO CTAapIINMH
1 THPOKCH A [IMHKA, TPYAHBIX 3aJaHui | (YUUTEJISIMN) "
THIPOKCOKOMILIEKCHI IIMHKA. 110 y4e0HOMY | CBEPCTHUKAMH

91 | Ipakruyeckas padora Ne 8 npeaMeTy (KoL HIKAMHE), 5
Pemienue dKCIepUMEHTAIBHBIX XHMH"I'- 10 - 11 | mpunmumer — y4eOHOM
3a7a4 = 1o Teme  «MeTrauibl KIacCHI', AOQ | mCUUITHHBL u
NOGOUHBIX TOATPYTIL W3natenbeTBO caMOOpraHU3aIny.

92 | OGobiieHHe W CHCTEeMaTH3AIHS

3HaHUM Mo Teme MeTasibl.
PacuérHble 3amaun: BEIYHUCTICHHE
Maccel (00BeMa, KOJIMYECTBA
BEIIECTBA) NPOAYKTa pPEaKInH,
€CJIM OJTHO W3 BEIIeCTB JIAHO B
BUJIE PACTBOpA C OMpeAeTIEHHOM
MAacCOBOM JT0JIEN pacTBOPEHHOTO
BEIIeCTBA

93 | KonurposnHasi padora Ne 9 1o
teme MeTasuibl.

Pa3nen 3. Xumus u xu3eb (9 4.)

3.1 | Meroabl MO3HAHUSI B XHMHH.
XuMHS U )KU3Hb

94 | Pomp xuMuu B oOeCHeUYCHUH
YCTOWYHUBOTO pa3BUTHS https://videouroki.n | - bopmupoBanue
yenmopeuectBa.  [loHsitHe  © et/ IIEHHOCTHOTO
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HAayY4YHBIX MCTOAAaX IIO3HAHUA H
METOA0JIO0THUHN HAay4YHOI'O
HCCICOOBaHNsI.

95

[TpomblmIeHHBIE CTIIOCOOBI
HOJTY4CHHS Ba)KHEHIINX
BEILIECTB (Ha npumepe
IPOM3BOJICTBA aMMHAKa, CEPHON

KHCJIOTBI, METAHOJIA).

96

[TpomblmIeHHBIE CTIIOCOOBI
HOJIYYCHHsI METAJUIOB M CILUIABOB.

97

XUMHYECKOE 3arpsA3HEHUE
OKpYXKarollel Ccpeapl U €ro
MIOCJIE/ICTBHUSI. IIpobnema
nepepabomku 0mx0008 u
noOouHbLIX  npodykmos.  Ponb
XUMUU B obecrnieueHuu
HHEPreTUUECKON Oe30IacHOCTH.
Tpunyunoet «3enenot xumuuy.

98

XuMHS U 370pOBbE YEIIOBEKA.
JlekapcTBeHHBIE CpeCTBa.
[IpaBuia MCIIOJIb30BaHUS
JIEKapCTBEHHBIX MperaparoB.
Pony xumumm B pa3BUTUH
MEIUIUHEL.  XUMHUS  IHIIH.
OCHOBHBIC KOMITIOHCHTBI ITHIIH.
[Tumessie no0aBku. Pois xumun
B obecrnieueHN MHIIECBOM
o0esomacHoctu. Kocmernueckue
u  nap@roMepHble  CpeiCTBa.
bertoBas  xumuda.  I[Ipasuiia
0e3011acHOTO HCIIOIL30BaHUS
npenapaToB OBITOBOM XWMHU B
MMOBCEIHEBHOM KH3HU.

99

Xumus B CTPOMUTEIILCTBE.
Baxneiimme CTPOUTEIbHBIE
MaTepuaibl (LIEMEHT, OeTOoH).
IIpon3BOACTBO CTPOUTEIBHBIX
MaTepuaioB. XUMUs B CEINbCKOM
xo3aucTBe. OpraHuyeckue W
MHUHEpaJIbHbIE YI00peHHUs..

100

O0001meHrne U cucTeMaTh3aIus
3HaHUH 110 IIPOUIEHHOMY KYpCy
XUMUH.

101

Hrorosas
pabora.

KOHTpPOJIbHasA

102

AHanu3 KOHTPOJIbHOM paboThII0
Heoprannueckne  marepuasl
(KOHCTPYKIIMOHHBIE MaTepUabl,
KpacKu, CTEKJIO0, KepamMuKa).
Marepuansl [Uisl 3JIEKTPOHMKH.
Hanorexnonoruu

https://m.edso0.ru

DJIEKTPOHHBIN
o0pa3oBaTeNbHbII
pecype
"Jlomarnue
3aaHusl.

Cpennee obrmiee
obpazoBaHue.
Xumua", 10 - 11
KJ1acc,

AOQO M3natenscTBO
"[IpocBenienue"

Tpenaxep "O6mako
3HaHui'". XumMus.
11 xnacc,

000 "®us3ukoH
JIag"

OTHOILEHUS K
OTEYECTBEHHOMY
KYJIbTYPHOMY,
HUCTOPUYECKOMY u
HAay4yHOMY HAacCJEJHIO,
IIOHUMAaHUS  3HA4YCHUs
XUMHUYECKOM HAyKH B
KU3HHU COBPEMEHHOI'O
o011eCTBa,
CHIOCOOHOCTH  BJAJIETh
JOCTOBEPHOM
nHpopmaruen 0
IIEPEIOBBIX
JTOCTHXKEHUSX u

OTKPBITHSIX MHUPOBOW U
OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTU B
HAy4YHBIX 3HAHUAX 00
YCTPOMCTBE MHUpa H
00I111eCTBA;

- IIPUBUTHE
IKOJIOTUYECKU
1eaecoo0pa3zHoro
OTHOIIEHUS K TNPHUPOJIE
KaK HMCTOYHUKY >KHU3HU
Ha 3emie, OCHOBE ¢€
CYIIECTBOBAHHUS,
MOHUMaHMUs II€HHOCTHU
3JI0POBOTO "
O6e3omacHoro  obOpasa
’KU3HH, OTBETCTBEHHOTO
OTHOILICHUS K
COOCTBEHHOMY
duznueckomy U
MICUXUYECKOMY
3JI0pPOBBIO, OCO3HAHHUS
LIEHHOCTH COOJIIOIEHUS
npaBuil  G€30MacHOro
MOBEJICHUSI TpU padoTe
C BEIIECTBAMH, a TaK¥Ke

B CI/ITyaIII/ISIX,
YTPOKAOIINX
3I0POBBI0O W KH3HU
JIIOEH.
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