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MNOACHUTEJBHASA 3AIINCKA

[Mporpamma kypca «lIpaktukym mo xumum» 10-11 kmacc mpemanasHadeHa s TpodUIBLHOU
noarotoBku ydammxcs 10-11-x kigaccoB ecTecTBEHHO-HAy4HOro mnpoduiist. JlomoiHUTENbHBIR Kype
pa3paboTaH B COOTBETCTBUU ¢ Mporpammoin rno xumuu ais 10-11 kinacca, oH npeanonaraet NpuMeHeHUe
IIOJIYyYEHHBIX HA ypOKax 3HAHUI A Pa3BUTUS YMEHUH M HABBIKOB DPELIEHHUS PACUETHBIX 3ajad,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUM.

Kypc paccuntan s ucnonszoBanus B 10-11 kiacce uis paciuupeHus OMOPHBIX CIOXKHBIX TEM
Kypca xuMuu. Kypc npusBan pa3BuBaTh HHTEpEC K 3TOI Hayke, pOpMUPOBATH HAYYHOE MUPOBO33pEHUE,
pacIIMpsATh KPyro30p Y4aluxcs, a TAKKE CIIOCOOCTBOBATh CO3HATEIHBHOMY BBIOOPY JKU3HEHHOTO ITYTH.
N3ydyenne kypca OyneT cHnocoOCTBOBaTb pPAa3BUTHIO SKOJIOTMYECKOM KYJIbTYpbl —YdalluXcs,
OTBETCTBEHHOT'O OTHOILEHHUS K MpUpoie, 000CHOBBIBAET HEOOXOAMMOCTh BEICHHS 3J0pOBOro oOpasza
KU3HU JIJIs COXPAaHEHUs 3J0POBhS. YMEHHUE peliaTh 3a/1a4il yriayOJIeHHOTO YPOBHS MO3BOJST IIIy0xke
U3Y4UTb, OHSITh, OCMBICIUTh MHOI'HE XUMHUECKHUE TPOLIECCH U 3aKOHOMEPHOCTH.

Conepxkanue Kypca TOTOBUT y4alluxcs K oco3HaHHOMY noctyruieHuio B BY3bl xumudeckoro
npoduns. Yyamuecs moiayvar peaabHblid OMBIT PEUICHHS CI0XKHBIX SKCIIEPUMEHTAIBHBIX, TPOOJIEMHBIX
pacueTHBIX 3ajad.

Tembl JaHHOTO Kypca JIOTMYHO AOIOJIHSAIOT U PaCHIMPAIOT Y4eOHbI MaTepuan OCHOBHOTO Kypca
OpraHMYECKOM M HEOpraHM4ecKOM XHMMHH, TOTOBST OOYyYaromIMXCS K YCIEUIHOW cJade eIUHOIo
roCy/1apCTBEHHOI'0 IK3aMEHa [0 XUMUHU.

IIporpaMMa Kypca SIBISETCSI JONOJIHEHUEM K CUCTEMATUYECKOMY KypCy XMMHUHU U CTaBUT CBOEH
3ajaueil, ¢ OAHOI CTOPOHBI, YIIyOJIeHHe W pacIliMpeHHue 3HAHUM CTapIIEKIaCCHUKOB 110 Hamboiiee
CIIO)KHBIM BONpOCaM Kypca XHMHUHU CpEIHEH IIKOJbl, C JAPYrol CTOPOHBI, - OKa3aHUE MOMOIIU B
MOJATOTOBKE yyYalUXcs K cJjaue eMHOr0 TOCy1apCTBEHHOI0 AK3aMEHa [0 XUMUH.

Kypc mo3Bonser, ¢ oJHONH CTOPOHBI, MOMOYb yXe NPO(EeCCHOHAIBHO — OPUEHTHUPOBAHHBIM
ydaliumcsl MOATOTOBUTHCS K WTOTOBOM aTTECTAllMM 1O XMMHH, M, C JAPYrod CTOPOHBI, IOMOYb
OCTaJIbHBIM Yy4alIUMCsl YIUIyOMTh CBOM 3HAHMSI B paccMaTpuBaeMoi o0JacTd, W, IO BO3MOXHOCTH,
MOBJIMSTH Ha UX MPO(ecCHOHATBHBIN BHIOOP U MYTh MOIYYEHUSI UMU 00pa30BaHUsI.

3aoauu:

® JIMKBUJAIMS MPOOETIOB B 3HAHUSIX CTapUIEKIACCHUKOB;

® KOHKpEeTH3alus, YyINpoyeHHEe M YIIIyOJieHWe 3HAaHWW 10 HauboJee CIOXKHBIM BOMpPOCAM
LIKOJIBHOTO Kypca XUMUU;

® pa3BUTHE YMEHHUS JIOTUYECKH PACCYKJaTh, IUIAHUPOBATh, MU (EepeHIIMPOBaTh, YCTAaHABINBATD
IIPUYHUHHO-CJIEICTBEHHBIE CBA3H;

® pa3BUTHUE HABBIKOB CAMOCTOSITEILHON pabOThI;

® DPA3BUTHUC MMPAKTUYCCKUX YMCHHI;'I 1 HABBIKOB ITPU BBITTIOJTHCHUHU SKCIICPUMCHTAJIbHBIX SaﬂaHHﬁ.
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3HAYMTEIBPHOE MECTO B COJEP)KAHMHM Kypca OTBOIUTCS XHMHUECKOMY OJKcrepumeHty. OH
OTKPBIBAET BO3MOXKHOCTH (POPMHUPOBATH y YUAIIMXCS CIIEIHAIbHBIE YMEHUS Pad0TaTh ¢ XUMHUECKUMHU
BCIICCTBaAaMU, BbIIIOJHATH HpOCTbIe XUMHNYCCKHUE OIIbITHI, y4uurt IIKOJIBHUKOB 6e3OHaCHOMy nu
HKOJIOTUYECKU TPAMOTHOMY OOPAIICHHUIO C BEIIECTBAMU B OBITY M Ha IIPOU3BO/ICTBE.

Jlornka ¥ CTPYKTYpHPOBaHHE Kypca IO3BOJISIOT B IOJIHOM MEpE HCIIOIb30BaTh B OOYYEHUHU
JIOTHYECKUE OIECPAIlMM MBIIUICHUS: aHaJH3 M CHHTE3, CPABHEHHWE M aHAJIOTHIO, CHCTEMATH3alluio U
0000111IeHHE.

Ha ypokax opramm3yercs TpymmoBass pabora W mapHas pa0oTa, WHIWBHIyaldbHAs WU
bponTanbHas pabora. Ilpu mpermogaBaHHM Kypca akKIEHT JETaeTCs Ha CHCTEMHO-ACATEIbHOCTHBIN
MIOAXOL.

[TpomomKUTETbHOCTh H3Y4YeHHUsT yueOHOTO Kypca «IIpakTukym mo XxuMum» coctasisier 34 yaca B

10 kiacce u 34 yaca B 11 kiacce (Bcero 68 yacoB), 1 yac B Hezeno.

Conep:xanue

10 kiacc
Teopernyeckne 0CHOBBI OPraHU4eCKO XUMHH

DJEeKTPOHHOE CTPOEHHE aToMa YriiepoAa: OCHOBHOE M BO30YXJIEHHOE COCTOSIHMA. BaneHTHbIE
BO3MOXXHOCTH aTOMa yrjepoja. XHUMHUYecKas CBS3b B OpPraHMYEeCKUX COEAMHEHUSX. THIbI
ruOpuanM3al aTOMHBIX opOuTaned yriepoaa. MexaHu3Mbl 00pa30BaHHS KOBAJIEHTHOW CBSI3U
(0OMEHHBIH M JTOHOPHO-AaKLENTOPHBIN). THUIBl MepeKphIBaHUsS ATOMHBIX OpOUTaNei, G- M T-CBA3M.
OnuHapHas, ABOWHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBsA3eH B MOJIEKYJIAaX OPraHUYECKHUX
BemectTB. [loHsaTHe 0 CBOOOHOM pagukale, HyKiIeopuie u dJIeKTpodue.

Teopus crpoeHust oprannueckux coequHeHnii A.M. bytinepoBa U COBpeMEHHBIE NPEICTABICHUS
O CTPYKTYp€ MOJIEKYJ. 3HaYEHHE TEOPUU CTPOECHHUS OPraHWYECKUX COENMHEHUU. MomekynspHble U
CTPYKTypHBIE (popMyIibl. Buibl n3oMepuu: cTpyKTypHasi, IPOCTPAHCTBEHHAs. DIEKTPOHHBIE () (HEKThI
B MOJIEKYJIaX OpPraHMYECKUX COEAMHEHUN (MHAYKTUBHBIN U ME30MEPHBIN 3P PEKTHI).

OcolenHocTy U KiaccuUKanus opraHM4eckux peakuui. OKUCIUTENTbHO-BOCCTAHOBUTEIbHBIE
peakuy B OpraHMYECKON XUMUH.

Yraesoaopoabl

Ankanpl. ['oMonormdeckuil psii ankaHoB, oOmas (opmylia, HOMEHKIATypa W H30MEpHs.

DeKTPOHHOE ¥ HPOCTPAHCTBEHHOE CTPOEHHE MOIEKYJ] AalKaHOB, SP -THOPHAM3AIMSA ATOMHEIX

opbOuTaneit yriepojaa, 6-cBs3b. Ou3nueckue CBOMCTBA aTKaHOB.



XHWMHYECKHE CBOMCTBA QJIKAHOB: PEAKIMU 3aMEICHMs, W30MEpHU3aliH, AETUIPUPOBAHMS,
LMKIM3a0UU, TUPOIN3a, KpeKuHra, ropeHus. llpencrapnenne o MexaHu3Me peakuuid paauKaabHOTO
3aMeIICHHUS.

Haxoxnenue B mpupoae. CriocoObl MoTydeHus: U MPUMEHEHHUE aTKaHOB.

Huknoankansl. OOmas ¢opmyna, HOMeHKIarypa U u3omepusi. OcoOEHHOCTH CTPOCHHUSA H
XUMUYECKUX CBOMCTB MaIbIX (IIMKJIOMPOIIAH, ITUKIO0yTaH) U OOBIYHBIX (IIMKJIOIICHTAH, IIMKJIOTEKCaH)
UKII0ATKaHOB. CIIOCOOBI OTYyYSHUS ¥ MPUMEHEHHE IUKIIOAIKAHOB.

Anxensl. 'oMonorndeckuil psij amkeHoB, oOmas ¢opMylia, HOMEHKIATypa. DIEKTPOHHOE H
IPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJT aIKeHOB, Sp>-THOPUN3AIS aTOMHBIX opOuTaneii yrieposa, -
u m-cBsizu. CTPYKTypHasi M reoMeTpuueckas (Luc-TpaHe-) uzomepus. Gu3ndeckre CBOMCTBA aIKEHOB.
XHUMUYECKUE CBOMCTBA: PEAKIMU MPUCOECAUHEHHUS, 3aMEUICHUS B O-IIOJIOKEHUE MPU JBOMHOM CBS3H,
nonuMepusanuu U okucienus. Ilpasuno MapkoBaukoBa. KauecTBeHHbIE peakMy HA IBOWHYIO CBS3b.
CriocoOsl MotydeHus: U IPUMEHEHHUE alKeHOB.

Aunkaauensl. Kimaccudukarys aakaaueHoB (CONPsHKEHHBIC, U30MPOBAHHBIC, KYMYIUPOGAHHBIE).
OCo0OEHHOCTH AJIEKTPOHHOTO CTPOSHHUS M XUMHUYCCKUX CBOWCTB COMNpPSOKEHHBIX aueHoB, 1,2- u 1,4-
npucoenunenue. [lomumepuszanus conpspKEHHBIX AueHOB. CrocoObl MOJTyYeHUs W TPUMEHEHUE
AJIKaJUEHOB.

Anxunbl. ['omonmorudeckuil psig ajakuHOB, oOmias Qopmyrna, HOMEHKJIATypa W H30MEpPHs.
DNEeKTPOHHOE ¥ TIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AQJIKWHOB, SP-THOpUIU3AIMS aTOMHBIX
opOutaneii yriepomga. @Du3nueckue CBONCTBA aJKMHOB. XHMHUYECKHE CBOMCTBA: peaKIUu
MPUCOEIUHEHUS, TUMEpPU3ALMK W TpUMEpHU3aluu, OKUcIeHUA. KHCIOTHBbIE CBOICTBAa aJIKMHOB,
MMEIOIUX KOHIEBYIO TPOWHYIO CBsi3b. KadecTBeHHbIE peaklUd Ha TPOWHYIO CBsi3b. CrocoObl
MOJTyYEHUSI U IPUMEHEHNE AJTKUHOB.

ApomaTudeckue yriaeBojaopoasl (apeHsl). ['oMosnormyeckuil psja apeHoB, oOmias ¢dopmyrna,
HOMEHKJIaTypa U H30MEpHUs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIBbl OeH30Ia.
du3nyeckue CBONCTBA apeHOB. XMMHUECKHUE CBOMCTBA OEH30J1a U €r0 TOMOJIOTOB: PEaKI[UH 3aMeIeHUs
B OE€H30JIbHOM KOJIBIIE M YTJIEBOJOPOIHOM pajuKale, peakuyi MPUCOECTINHEHUSI, OKHUCIEHUE TOMOJIOTOB
oenzona. IIpencraBnenue o0 OPUEHTUPYIOIMIEM ICHCTBUM 3aMECTUTENIEH B OCH30JHHOM KOJBIIE Ha
MpUMepe alKUIBHBIX PaJUuKaIoB, KAPOOKCHILHOM, THAPOKCHUIIBHON, aMUHO- U HUTPOTPYIINHI, aTOMOB
ramoreHoB. OCOOEHHOCTH XHMHUYECKUX CBOWCTB crupona. llomumepusanusi crtupona. CrnocoObl
MOJTYYEHUS U TPUMEHEHNE apOMATUUECKUX YTIIEBOIOPOIOB.

['eneTnveckas CBSI3b MEXKIY Pa3TUYHBIMU KJIaCCaMU yTIIEBOJIOPOIOB.

DIEKTPOHHOE CTPOEHUE TAIOreHIPOU3BOIHBIX YIJIEBOJIOPOI0B. Peakiinu 3aMeleHus rajoreHa
Ha TUJPOKCOTPYIIY, HUTPOTPYMIY, IMAHOTPYIIY, aMUHOTpyHIy. JleficTBUE Ha TaloreHIpPOU3BOIHBIE

BOAHOTI'O U CIIMPTOBOI'O paCTBOpa H_[éJIO‘-II/I. BSaHMOHeﬁCTBHe JUTAJIOICHAJIKaHOB C MaroHu€M U HMHKOM.
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IlousTue 0 MCTAJNIOOPIraHUYCCKHUX COCIMHCHUAX. Hcnons3oBanue TaJIOr€HIIPOU3BOAHBIX

YrjieBo40poaoB B 6BITy, TEXHUKE U IIPHU CUHTE3€ OPraHNYCCKUX BCIICCTB.

Kucaopoacoaep:kamme oprannyeckue coeinHeHUs

[Ipenensuble oqHOaTOMHBIE cUPTHL. CTpoeHue MOJIeKys (Ha MpUMEpe METaHOjda W 3TaHOoJIa).
I'omonoruueckuit psn, odmas Gopmyia, n3oMepus, HOMEHKIAaTypa U kiaccudukanusa. dOusndeckue
CBOMCTBA MpEJEIbHBIX OJIHOATOMHBIX CIHUPTOB. BOMOpOIHBIE CBA3M MEXKIY MOJIEKYJIAMH CIHUPTOB.
XUMHUYECKME CBOMCTBA: pPEAaKUMU 3aMCELICHUs, JETuJpaTalld, OKHCIICHHS, B3aUMOJEHCTBHUE C
OpraHMYEeCKUMH U HEOPTaHMYECKUMU KHcJIoTaMu. KauecTBeHHas peakius Ha OJJHOATOMHBIE CIIUPTHI.
JleiicTBue 3TaHONa W MeETaHOJA Ha OpraHu3M uyenoBeka. CHocoObl MONy4YeHHUS M MPUMEHEHUE
OJIHOATOMHBIX CITUPTOB.

[Ipocteie 3¢duper, HOMeHKNIaTypa U u3oMepus. OCOOCHHOCTH (U3MYECKUX M XUMHUYCCKUX
CBOMCTB.

MHOroaroMHble CIMUPTHI — STWICHIJIUKOIb U MHLIEpUH. PU3NUECKHEe U XUMUYECKHE CBOWCTBA:
peakiuy 3aMeIICHHs, B3aUMOJCUCTBHE C OPraHUYECKMMHU UM HEOPraHUYECKHUMH KHCJIOTaMHU,
KaueCTBEHHAsi peakiusi Ha MHOroaroMHble crupThl. [lpeacraBienne o0 MexaHU3ME peaKIHi
HyKJ1eopuIbHOro 3amenieHus. JlelictBue Ha opranu3M yenoBeka. CrocoObl MOydeHus U IPUMEHEHUE
MHOT'OATOMHBIX CIIUPTOB.

®enon. CtpoeHHE MOJIEKYJIbl, B3aUMHOE BJIHMSHUE THAPOKCOTPYNIBI U OEH30JBHOTO Spa.
®dusznyeckue cBoiicTBa gpeHona. OCOOEHHOCTH XMMHUECKUX CBOMCTB (heHosa. KauecTBeHHBIE peakuun
Ha ¢enon. TokcuuyHocts  ¢enona. CrocoObl  TONyYyeHUS W NpuUMeHeHHe  (eHona.
®denondpopManbIeriuaHas CMOa.

KapOoHunbpHbIe COEMHEHUST — albJETUAbBl U KETOHBI. DJIEKTPOHHOE CTPOCHHE KapOOHUIIHLHOM
rpynibl. ['oMoornueckue psiabl alibIerHI0B U KETOHOB, 001as (opmysia, H30MepHusi © HOMEHKJIaTypa.
®u3nuecKre CBOMCTBA allbIETUI0B U KETOHOB. XMMUUYECKHE CBOMCTBA aJlb/IETUIOB U KETOHOB: PEAKIINHU
npucoearuHeHus. OKUCIIEHUE alb/IeTHI0B, KAYECTBEHHBIE PEaKIINH Ha alibJieru/1bl. CIIOCOObI MOTydeHUs
Y IPUMEHEHHUE aJIbJCTHIOB U KETOHOB.

OnIHOOCHOBHBIE TIpeJebHBIE KapOOHOBBIE KHUCIOTHL. (OCOOCHHOCTH CTPOCHUSI MOJIEKYII
KapOOHOBBIX KUCIOT. M3oMepust 1 HOMeHKIaTypa. Pu3nyecKkue CBOWCTBA OJTHOOCHOBHBIX MPEIEIbHBIX
KapOOHOBBIX KHUCIOT. BomopoaHbIe CBSI3U MEXIYy MOJEKyJIaMHU KapOOHOBBIX KHCIOT. XUMHUYECKHE
CBOMCTBA: KHCIIOTHBIE CBOWCTBA, PEAKIUs ITepUPUKAINU, PEAKIMH C y4aCTUEM YTIEBOIOPOJTHOTO
panukana. OCOOEHHOCTH CBOWCTB MYypPaBbHUHOW KHUCIOTHL. [lOHSATHE O TIPOU3BOAHBIX KapOOHOBBIX
KHCIIOT — CIOXHBIX ddupax. MHoroodpazue KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH CBOWCTB

HETpeAeTIbHBIX U APOMAaTHUECKUX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX KUCIIOT, THIPOKCUKAPOOHOBBIX



kucnot. [IpeacraBureny BeICIIUX KapOOHOBBIX KHCJIOT: CTE€ApUHOBAs, MAJIbMUTHHOBAS, OJIEMHOBAs,
JIUHONe8Asl, TUHOIeH06as KACIOThL. CiocoObl MOy4YeHUs U IPUMEHEHUE KapOOHOBBIX KHUCIIOT.

Crnoxubie 3¢upsl. ['omonorudeckwii psig, oOmas ¢opmyna, HU30MEpUS W HOMEHKJIATYpA.
DU3NYECKUE U XMMUYECKUE CBOMCTBA: TUPOJIN3 B KUCION U LIEJOYHOU Cpee.

Kupsi. Ctpoenue, Gpu3ndecKkue 1 XUMHIECKHE CBOMCTBA JKUPOB: THIPOJIN3 B KUCIION M IICIIOYHOM
cpene. OcOOEHHOCTH CBOMCTB KHUPOB, COJCPHKAIIMX OCTATKU HEMPeIeIbHBIX KUPHBIX KUCIOT. JKupbl B
MIpUpPO/IE.

MoHocaxapuabl: TIII0K03a, GPPyKTO3a, rajlakTo3a, pudo3a, ne3okcupnodosa. duznyueckue CBOUCTBA
u HaxoxnaeHue B mpupone. dorocuHTe’. XUMUYECKHE CBOWCTBA TIIFOKO3BL: PEAKIUMU C y4acTHEM
CHUPTOBBIX M aJbJACTUAHON TPYII, CIUPTOBOE U MOJIOUHOKHUCIOE OpokeHue. [IpumMeHeHne rioKo3bl,
e€ 3HAYeHHE B JKU3HEIEATEJBHOCTH opraHusma. Jlucaxapuipl: caxapo3a, MajlbTo3a U JIAKTO3a.
BoccranaBnuBaromuye 1 HeBOCCTaHaBIUBAIoLMe qucaxapuabl. ['uaponus nucaxapuaos. Haxoxaenue B
npupojie u npumeHenue. [loaucaxapuipl: Kpaxmail, TIIMKOTEH U 11eJUTr0J103a. CTpoeHrne MaKpOMOJIEKYJ
Kpaxmasa, INIMKOTeHa W LeJUT0NI03bl. Pu3ndeckue CBOMCTBA Kpaxmalia M HEeJUTI0N03bl. XUMHUECKHE
CBOMCTBA Kpaxmaja: I'MIpOJIu3, KaUeCTBEHHAs peaklus ¢ H0J0M. XMMHYECKHE CBOWCTBA LIEJUIIOJIO3bI:
TUPOSU3, MoJydyeHue 3QUpoB UeiUIoi03bl. [loHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aleTaTHBIN MIENK).

A3oTcoaepaxkaiiye OpraHuyecKkue coeuHeHus.

AMMHBI — OpraHUYeCcKHe MPOU3BOAHBIE amMmmuaka. Knaccudukarus aMruHOB: anudaTUYECKUe U
apoMaTH4YecKHe; TEepBUYHbIE, BTOPUYHbIE M TpeTuuHble. CTpoeHHe MOJeKyn, obmas ¢opmyna,
M30MepHsi, HOMEHKJIAaTypa U (pu3nuecKue CBOCTBa. XUMHUYECKOE CBOMCTBA aM(PaTUYECKUX aMHUHOB:
OCHOBHBIE€ CBOMCTBA, aJIKWJIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMHUHOB C a30THCTON KHUCIOTOM.
Coau alnKuIaMMOHUSL.

AHWIIMH — TpeACTaBUTEIb aMUHOB apoMaruyeckoro psaa. CTpoeHue aHuiauHa. BzanmHoe
BIUSHUE TPYII aTOMOB B MoJieKyne aHwWinHa. OCOOEHHOCTH XMMHYECKHUX CBOWCTB aHWJIMHA.
KadectBennsie peaknun Ha aHWIHH. CIOCOOBI TIOJIYYCHHS W MPUMEHEHHE anu(paTHISCKUX aMHHOB.
[Tony4yenue annnmHa U3 HUTPOOEH30IA.

Amunokucnotel. HoMeHknarypa u uzomepus. OTAelbHbIE NPEICTaBUTENN O-aMUHOKHUCIIOT:
rIULOUH, ananuH. Dusndeckue CBOMCTBA aMHUHOKHMCIIOT. XHMMHUYECKHE CBOMCTBA aMHUHOKHCIIOT Kak
aM(pOTEepHBIX OPTaHMYECKUX COCIWHECHMH, peaKIus TOJIUKOHACH AN, 00pa3oBaHWE MENTHIHON

cBs13u. buonorndyeckoe 3HaueHre aMMHOKUCIIOT. CUHTE3 U TUAPOJIN3 IETITHIO0B.

11 kaacce



Knaccupukauus BemecTs

Knaccudukanus HeopraHnyeckux BELIECTB MO COCTaBY U IO cBoicTBaM. [IpocThie BemiecTa:
MeTaJulbl U HeMeTalIbl. AjutoTporus. CiiokHble HeopraHu4eckue BenlecTBa. bunapubie coelMHEHHUS.
Bonopoansie coenuHeHuss 37€MEHTOB TIIaBHBIX mnoAarpynn. [lonstue ruapokcunoB. OCHOBHEIE,
KHCIIOTHBIE U aM(DOTEpHbIE TUAPOKCUIBL.

Knaccudukanus opranudeckux BemiecTB. OOmue MoyeKyssipHbIE (OPMYINbl H3Y4YE€HHBIX
KJIACCOB OPraHUYECKHUX BEILECTB.

Homenknarypa Heopranuueckux u opranuueckux BemectB. Homenknatypa WIOIIAK:

3aMCCTUTCIIbHAA U pa,Z[I/IKaJ'II)HO-(bYHKHI/IOHaHBHaH. TpI/IBI/IaJ'IBHBIe Ha3BaHUWs OpTraHUYCCKUX BEIICCTB.

CaBoiicTBa 1 MOJIYYCHHE€ OCHOBHBIX KJIACCOB HEOPIraHUYIECCKUX BEIIECTB
CBoiicTBa OCHOBHBIX, KUCJIOTHBIX 1 an)OTepHBIX OKCHUOOB U THAPOKCHUIOB.
Conn: KJ'IaCCI/I(I)I/IKaLII/IH, CII0COOBI MOJIYUYCHUA CPpCAHUX COJ'IGIZ, CBOMCTBa Cp€aHux COJ'ICIZ,
TMOJIYUYCHHE KHUCJIBIX U OCHOBHBIX coneit. CnocoOnl IIpEBpalICHHNA PA3JIMIHBIX TUIIOB coJieit APYyT B Apyra.

I'enermueckas CBA3b MCXKAY KilaCCaMU HECOPTaHNYCCKUX BCIICCTB

I'mapoams
IMunponu3z 6uHapHbIX coequHenuid. [ uaponus comneil. Bsaumaoe ycunenue ruaponusa. ['uaponus
B OpPraHMYEeCKOW XWMHHU (THAPOJIA3 CIOXKHBIX d3(PHUPOB, JHU- € TOJUCAXapHUIOB, TMENTHJIOB,

TraJIOrCHONPOU3BOAHBIX aJ'IKaHOB).

OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE pe€aKkiuu B HeopraﬂnquKoﬁ u opralmqecxoﬁ XUMHUH

OnpeneneHHe CTCIICHU OKUCJICHUSA 3JICMCHTOB B HCOPTaHNMYCCKUX U OPraHNYCCKUX BCIICCTBAX.

TunuIHbIC OKUCINTEIIN U BOCCTAHOBUTEIIH. KJ’IaCCI/I(l)I/IKaHI/IS{ OKHCIHNTCIbHO-BOCCTAaHOBHUTCIIbHBIX
peaKHHﬁ. Bausiaue CpCAbl, KOHLOCHTpallUMW UW TEMICPATYpPbl Ha IMPOTCKAHUEC OKUCIIUTCIBHO-
BOCCTAaHOBHUTCIIBbHBIX peaKuHﬁ. OKHUCIUTEIEHO-BOCCTAaHOBUTEIILHBIC pCaKknuun B OpFaHquCKOﬁ XUMUH:

MATKOC U JKECTKOC OKUCIICHUC aJIKCHOB, OKHMCIICHHUEC apCHOB, CIIMPTOB, aJIbJACTHU/I0B.

DJIeKTPOJIM3, JJTEKTPOXUMHYECKHE CIIOCOOBI MOJIy4eHHUs BelleCTB
DNEKTpoNIN3 KaK COBOKYHMHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PpEAKIMI, KaTOJHbIE U
AQHOJHBIE TPOILIECCHI. DJIEKTPOJIU3 PACTBOPOB M PACIUIABOB COJEH. DJIEKTPOJIM3 IIETOYEH, KUCIOT.
DIEKTPOIH3 COJIEH KapOOHOBBIX KUCIOT. DJIEKTPOXUMHUUYECKUE CTIOCOOBI MOTYyUeHUsT HEOPTAaHHIECKUX

BCIICCTB.

OcodeHHoCTH JICKTPOHHOI'O CTPOCHUA U XMMHYECCKHX CBOMCTB OPraHuYe€CKHUX BeIICCTB
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OCOoOEHHOCTH AIIEKTPOHHOTI'O CTPOEHUS YIJIEBOJOPOIOB (TUIIBI THOPUIN3ALMN AaTOMOB yIJIEPOAa,
0- U T-CBA3M). XapaKTepHble XUMUYECKHNE CBOWCTBA AJIKAHOB, IIUKJIOAJIKAHOB, aJIKCHOB, aJIKaJHEHOB,
QJIKUHOB M apOMAaTHYECKMX YIJIEBOAOPONOB. MOHHBIM M paJAMKalIbHBI MEXaHU3MBl PEAKLUU B
opranuueckoil xumuu. [IpaBuina MapkoBHUKOBa U 3alileBa.

OCOOEHHOCTH ~ BJIEKTPOHHOIO  CTPOEHUs  (YHKUMOHAIbHBIX  Ipynn  (TUAPOKCHIIBHOM,
KapOOHWJIbHOM, KapOOKCWIIBHOW) M MX BIIMSHHUE HA CBOICTBAa KUCIOPOJACOJEPKAILUX OPraHUYECKHUX
COCIUHCHUM.

XapakTepHble XUMUYECKHE CBOMCTBA IIPENEIBHBIX OJHOATOMHBIX M MHOI'OATOMHBIX CIIUPTOB,
(eHoI10B, albAErH10B, KETOHOB, NPEIEIbHBIX KAPOOHOBBIX KMCIIOT, CJIOKHBIX I(HPOB.

OCOoO6EeHHOCTH 3JIEKTPOHHOTO CTPOCHMsI aMUHOIPYIIBI, BIMSHUE AMUHOTIPYIIBI HAa CBOWCTBA
BEIIECCTB.

XapakTepHble XMMHMYECKHE CBOMCTBA a30TCOJAEPXKAIUMX OPraHWYECKHUX BEUIECTB: aMHUHOB M

AMUHOKHCJIOT. AHUJIVH. HpO6HCMa B3aWMMHOI'O BJIMAHUS aTOMOB Ha IIPUMCPC aHUJIWHA.

I'eneTn4yeckas CBA3b MEXKAY KJIaCCAMH OPraHUYECKHX M HEOPraHUYeCKHUX BellecTB
I'eneTndeckas cBs3b MEXKY yriieBogopoaaMu. KOHCTPYKTUBHBIE U IECTPYKTUBHBIC PEAKLIAH.
B3auMocBA3p MEXIy YIVIEBOAOPOJAMU M KHUCIOPOACOACPKALUMMU COCIMHEHUAMU. Peakuuu
TaJIOTCHUPOBAHUA U JETaIOTEHUPOBAHUs, TMApPATAllMd U JIErUApPATaliy, THIAPOTraJOreHUpPOBAaHUA U
JETUAPOTAIIOT€HUPOBAHHSI.

B3anMoCBsA3p  MEXAy  KHCIOPOACOAEpXKAIIMMHM M A30TCOACPNKAUIMMU  OPraHUYECKUMU
BEILECTBAMU.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUM B T€HETUYECKON B3aMMOCBS3M MEXKIY KJacCaMH

BCIIECTB.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI
JIMYHOCTHBIE  pe3ynabTaThl OCBOGHHUS Kypca OTpakaloT c(OpMHUPOBAHHOCTH  OIBITA
MO3HABATENbHOM W TPaKTHUECKOW JEATENIbHOCTH OO0YyYalolIMXCs B MPOLECCEe  pealn3aluu
00pa30BaTENbHON AEATEIBHOCTU. B TOM YHCJIE B YACTH!
1) rpamIaHCKOr0 BOCIIUTAHMS
® OCO3HaHMS OOYYarOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX NpPaB M O0S3aHHOCTEH, YBaKEHMS K

3aKOHY U MPaBOIOPSIIKY;



® [IPCACTABJICHHUA O COLNUAJIBHBIX HOPMAax HW IIpaBUJIaX MCKIMYHOCTHBIX OTHOLIECHUHA B
KOJIJIEKTHBE;
®TOTOBHOCTH K COBMECTHOW TBOPYECKOW AEATENBHOCTH MpPHU CO3AAHUU YYEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U MO3HABATENIbHBIX 3a/1a4, BHINOJTHEHUN XUMUYECKUX SKCIIEPUMEHTOB;
® CIIOCOOHOCTHU MMOHUMAaTh U IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apT'yMEHThI APYTUX IIPU
aHaJIM3e pa3jINYHbIX BUJOB YUeOHOM NesSTEIbHOCTH;
2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:
® [ICHHOCTHOTO OTHOUICHHS K HCTOPUYECKOMY U HAYYHOMY HACJIEeIUI0 OTEUeCTBEHHON XUMUM;
® YBaXXEHUS K IMPOLIECCY TBOPUYECTBA B 00JACTU TEOPUHU U MPAKTUYECKOTO MPUIIOKEHHUS XHUMUH,
OCO3HaHHUS TOTO, YTO JAHHBIE HAYKU €CTh Pe3yJibTaT JUIMTEIbHBIX HAOMIOJEHUI, KPOMOTIUBBIX
OKCIICPUMCHTAJIbHBIX ITIOMCKOB, ITIOCTOAHHOI'O TPpyda y‘IéHI)IX " IPAaKTUKOB;
e HHTEpeca U NMO3HaBaTeNIbHBIX MOTUBOB B MOJTYYEHHH U MOCIEAYIOIIEM aHaln3e HHPOpMAIH O
MEPCAOBBIX NTOCTHIXKCHUAX COBpeMeHHOﬁ OTE€YECTBECHHOM XUMUU,;
3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS
® HPABCTBCHHOI'O CO3HAHUsA, STHYCCKOI'O IMTOBEACHMA,
® CITOCOOHOCTH OLCHMUBAThL CHUTyallMU, CBA3AHHLIC C XMUMHUUYCCKHMMHU ABJICHUAMH, U IIPUHUMATDb
OCO3HAHHBIC PCUHICHU A, OPUCHTUPYACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,
®T'OTOBHOCTH OII€CHHUBATh CBOE NMOBCACHHUE M TIOCTYIIKM CBOUX TOBapI/IHIGI\/'I C HOSI/IIII/Iﬁ
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEICTBUN ITOCTYIIKOB;
4) popMupOBaHMA KYJbTYPHI 310POBb:
®[IOHMMaHMsI I1IEHHOCTEW 370poBoro u Oe3omacHOro oOpas3a >KU3HM, HEOOXOAUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (DPM3NYECKOMY U IICUXMUYECKOMY 3/I0POBbIO;
e COOJTIOZICHUS TIpaBUJI 6€30MacHOT0 OOpAIeHHsI C BEIIECTBAMU B OBITY, TOBCETHEBHON KU3HH, B
TPYAOBOH JEATENbHOCTH;
® IOHMMAaHMsI [IEHHOCTU MPaBWJI MHIUBUAYAJIBHOTO U KOJJIEKTUBHOTO O€30M1aCHOTO MOBEJCHUS B
CUTYallUSX, YTPOXKAIOLIUX 3/JOPOBBIO U JKU3HU JIIOJICH;
® OCO3HAHMS TMOCHEACTBUH M HENpPUATHS BPEAHBIX NPUBBIUEK (YHNOTpEOJIEHUS aJKoroJs,
HapKOTHKOB, KypeHHS);
5) TpyaoBoro BocnuTaHus:
® KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIENOBAaTEIbCKONH  JESATENbHOCTH,
OOIIECTBEHHO TTOJIE3HOM, TBOPUYECKON U APYTHX BUAAX JEATCITHHOCTH,
® YCTAHOBKM Ha AKTHBHOC Y4YaCTHC B PCHICHUM IIPAKTUYCCKHUX  3adad COHHaHBHOﬁ

HaIpaBJIEHHOCTHU (B paMKaX CBOETr0 Kjacca, IIKOJbI);



® UHTEpeca K MPAKTUUYECKOMY M3YYEHHUIO NMpodeccuil pa3inyHoro poja, B TOM YHCIE Ha OCHOBE
IIPUMEHEHHUS TPEIMETHBIX 3HaHUH 10 XUMHUH;

® YBAXKCHUS K TPYAY, JIIOASAM TPYJa U pe3yJIbTaTaM TPyLOBOM ACATEIbHOCTH;

®TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUIYAIbHOH TpaeKTOpuu oOpa3oBaHUs, Oymymiei
npodeccud U pealn3auud COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEN K XMMUHU, UHTEPECOB U MOTpeOHOCTEN 00111eCTBa;

6) 9K0JIOTHYECKOT0 BOCIIHTAHUSA:

® HKOJIOTUYECKH 11€7€CO00Pa3HOro OTHOLIEHHUS K IPUPOJIE KaK HICTOUHUKY CYIIECTBOBAHUS JKU3HU
Ha 3emie;

® [IOHMMaHMs TJ00AJBHOIO XapakTepa 3KOJOIMYECKHX MpoOJieM, BIMSHUS SKOHOMUYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

® 0CO3HAHMSI HEOOXOJMMOCTH HCIHOJIb30BAHUS JOCTHKEHUH XUMHM JJIs PELIeHHs] BOIPOCOB
PaLMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

® aKTUBHOI'O HENPUATHS NEUCTBUMN, IPUHOCALINX BPEl OKPYKAIOIIEH IPUPOAHOM Cpelle, YMEHHUS
IIPOrHO3UPOBATh HEOJArONPUSITHBIE 3KOJOTMYECKUE IOCIEACTBUS IMPEANPUHUMAEMBIX AEHCTBUM U
IIPEIOTBPALLATD HUX;

® HAIMYUS PAa3BUTOIO 3KOJOTMYECKOTO MBIIUICHHs, JKOJOTMYECKOM KYJIbTYpBI, OIIbITA
JEATEIBHOCTH 3KOJOTUYECKON HAIIPaBJICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS MU B II03HABATEIbHOM,
KOMMYHUKAaTUBHOM M COLMAIBHOM TNpaKTHKE, CIIOCOOHOCTM M YMEHMsS AKTUBHO IPOTHUBOCTOSATH
UJIE0JI0THUHN XeMopoouu;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHUSA:

® MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U 00ILIECTBEHHOM
MIPaKTUKU;

®[IOHMMaHMs cleuu(UKM XUMUU KakK HayKd, OCO3HaHusi €€ poiu B (OPMHUPOBAHUU
PaIMOHaIBLHOTO HAYYHOT'O MBIIUIEHUS, CO3JJaHUH 1IEJIOCTHOTO MPEACTABIEHUS 00 OKPYKalOIIeM MHUpe
KaK 0 €IMHCTBE MPUPO/IbI M YEJIOBEKA, B TO3HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEHN U PEIIEHNH MTPodiieM
COXpaHEHUs IIPUPOTHOTIO PABHOBECHS;

¢ yOXKIEHHOCTH B OCOOOH 3HAYUMOCTH XHMHUHU Ui COBPEMEHHOW LMBHIM3AIMM: B €&
T'YMaHUCTHYECKON HANPaBICHHOCTH U BaXKHOM POJIM B CO3/1aHUU HOBOM 0a3bl MaTepuaibHON KYJIbTYpPHI,
B PELIEHUH INI00AbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBOM, JHEPI€TUYECKOM,
MUILIEBOM 1 KOJOrMYeCKol 6€30MacHOCTH, B Pa3BUTHH MEAMLIMHBI, 00ECIIEYeHUH YCIOBUI YCIIEITHOTO
TpyZa ¥ SKOJIOTHYECKH KOM(POPTHOM KU3HU KaXKJJ0T0 YJeHa O0IIeCTBa;

® CCTECTBEHHO-HAYYHOW  TIpPaMOTHOCTH: TIOHMMaHHUsl  CYIIHOCTH  METOJOB  ITO3HAHMS,
UCTIOJIb3yEMBIX B €CTECTBEHHBIX HAyKaxX, CIOCOOHOCTH MCIIOJIb30BaTh OJTy4YaeMble 3HAHUS JIJIs aHATTU3a

U OOBSICHEHMS SIBICHUN OKPYKAIOLIEro MUpa U MPOUCXOAAIIUX B HEM H3MEHEHHH, yMEHHUS JelaTh
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000CHOBaAHHBIE 3aKJIIOUYCHHUS Ha OCHOBE HAay4YHBIX (baKTOB U UMCIOMIUXCA JAaHHBIX C LCJIBIO MOJIYYCHUA
AOCTOBCPHEBIX BBIBOJOB;

© CITOCOOHOCTH CaMOCTOSITENILHO KCIIOIL30BaTh XUMHYECKHE 3HAHUS IJI p€HICHUsA HpO6J’ICM B
PCAIBbHBIX )KU3HCHHBIX CUTYyallUAX;

® MHTCpECa K II0O3HAHMIO, I/ICCJ'ICIIOBaTeJ'IBCKOI‘/'I JACATCIIBHOCTH,

© TOTOBHOCTH M CIIOCOOHOCTH K HEIIPEPBIBHOMY 06pa30BaHmo n CaMOO6p330BaHI/II-O, K aKTUBHOMY
IMOJIYUYCHHIO HOBBIX 3HAHWM 110 XMMHH B COOTBETCTBUH C KH3HCHHBIMH HOTpe6HOCT$IMI/I;

e HTEpeca K 0COOEHHOCTSIM TPY/a B pa3iNuHbIX cepax nmpodhecCHOHATBLHON AesITeIbHOCTH.

METAINPEIMETHBIE PE3YJIbTATbI

MeTtanpeamMeTHble pe3yIbTaThl OCBOSHHS MPOTrpaMMbl BKIIFOUYAIOT:

® 3BHAYNMBIC  JIA q)OpMHpOBaHI/Iﬂ MI/IpOBO33peHI/I$I O6y‘-IaIOHII/IXC$I MC)KI[I/ICIII/IHJII/IHapHI)IC
(MexmpenMeTHbIe) OOlIeHAYyYHbIE MOHATHS, OTPAKAIOIIUE IEJIOCTHOCTh HAYYHOW KapTHUHBI MHpa U
crenugpuKy METOI0B MO3HAHUS, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIeCTBO, SHEPTHS,
SIBJICHUE, MPOIIECC, CUCTEMa, HAy4HbIN (DAaKT, MPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
HCCIIeIOBaHKE, HAOIIOICHNE, I3MEPEHUE, SKCTICPUMEHT | JIPYTHE);

e yHUBEpCaJIbHbIE y4eOHbIE NEHCTBUS (IIO3HABATEJIbHBIE, KOMMYHUKATUBHbBIE, PETYISTUBHbIE),
obecrieunBaronie (GopmupoBaHue (GYHKIIMOHATHLHON T'PAMOTHOCTH M COIMAIBHOM KOMITETCHIIMH
oOyuaromuxcs;

© CIIOCOOHOCTh o0yJaronuxcs HCII0IL30BaTh OCBOCHHEIE MEXIUCIUTITMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUS M YHUBEpPCATbHBIE YUeOHbIE IEHCTBUS B MO3HABATENHLHOW U COLIMATIBHON
MIpaKTHKE.

MeranpeaMeTHbIe  pe3yibTaThl  OTPAXKAIOT  OBJIAJIECHWE  YHUBEPCAIHHBIMH  YUCOHBIMU
II03HaBaTCJIbHBIMU, KOMMYHI/IKaTI/IBHI)IMI/I 158 pel"y.]'ISITI/IBHI)IMI/I HGﬁCTBHHMI/I.

Ilo3HaBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

1) 6a3oBble JIOrHYecKHe AeiiCTBUS:

® CaMOCTOSITENIBHO  (DOPMYNIHUPOBATh M aKTyaJdU3UpoOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

® OTIPEIENIATH ENH JeSTeIbHOCTH, 33a/]aBasi MapaMeTPhl U KPUTEPHUH UX TOCTHIKEHUS, COOTHOCHUTD
pe3y.TIBTaTBI JACATCIIBHOCTH C ITOCTAaBJICHHBIMU L CIIAMU,

® ICTIOJIb30BaTh TPH OCBOCHWHM 3HAHWA MPUEMBI JIOTHUECKOTO MBINUICHHS: BBIICIATH
xapaKTepHHe HpI/ISHaKI/I HOHHTHI)’I nu YCTaHaBJ'II/IBaTI) HUX B3aUMOCBA3b, HCIIOJIB30BATh COOTBeTCTByIOHH/Ie
IIOHATUS OJI51 O6’LHCH€HI/I$[ OTACIBHBIX CbaKTOB nu ﬂBHGHHﬁ;

® BLIOMpaTh OCHOBAHMS M KPUTEPUH IS KJIACCU(UKAITUN BEIIECTB U XUMUYCCKUX PEAKITU;

® YCTAHABJIMBATDL IMTPUYNHHO-CIICACTBCHHBIC CBA3U MCIKY U3YyYAaCMbIMU ABJICHUSIMU,
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¢ CTPOUTL JIOTHYCCKUC PACCYKIACHUA (I/IHI[yKTI/IBHBIe, ACAYKTHUBHBIC, I10 aHaJIOFI/II/I), BBIABIISATH
3aKOHOMEPHOCTH W TPOTHBOPEUHS B pACCMATPUBAEMBIX SBJICHUSX, (DOPMYIHpPOBaTH BBIBOABI U
3aKJIIOUEHUS;

® [IPUMEHSTH B MPOILIECCE MO3HAHUS HCIIO0Ib3yEeMbIE B XUMUU CUMBOJIMUYECKHE (3HAKOBBIE) MOJIENIH,
peoOpa3oBbIBATh MOJIEIbHBIC MPECTABICHUS — XUMUYECKUI 3HAK (CHMBOJI) 3JIEMEHTA, XUMHUECKas
dbopMyna, ypaBHCHHE XHUMHUYECKOW peaKkIUd — TMPH PEIICHUH Y4eOHBIX TIO3HABATEINBHBIX U
IMPAKTUYCCKUX 3aia4d, IPUMCHATh HA3BAHHBIC MOJICIIbHBIC ITPCACTABJICHHUA AJI BBISIBJICHUA XapaKTCPHBIX
MIPU3HAKOB U3YYaEMbIX BEIIECTB U XUMHUECKUX PEaKLIUM.

2) 0a3oBblIe HCCJIeA0BaTeIbCKHE TeHCTBUS:

® BJIaJIETh OCHOBAMHU METOJIOB HAYYHOT'O MTO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIU;

e bopmynmpoBaTh IENTM W 3aJa4d  WCCIICOBAHUS, WCIIONB30BaTh IOCTABJICHHBIC H
CaMOCTOSITENILHO CPOPMYTUPOBAHHBIE BOMPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIS
(hopMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIIIBHOCTH BBICKAa3bIBAEMBIX CYXKICHUH;

®BIAJICTh HABBIKAMU CAMOCTOSITENIFHOTO IUIAHUPOBAHUS U  TMPOBEACHUS YUYEHUUYECKHX
IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIONAaTh 3a XOJOM IIPOIecca, CaMOCTOSTEIHHO
MIPOTHO3UPOBATH €r0 Pe3ybTaT, POPMYINPOBATH OOOOIICHHS U BEIBOIBI OTHOCUTEIIEHO JOCTOBEPHOCTH
PE3yNbTAaTOB HCCIEA0BAHNUS, COCTABIATH OOOCHOBAHHBIN OTUET O MPOJIEIaHHON paboTe;

® [IpHOOPETATh ONBIT YYEHUUECKON MCCIIeI0BATEIbCKONW M IPOEKTHOM JESITeNbHOCTH, MPOSIBIISTh
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY MOUCKY METOJOB PElIeHUs MPaKTHUECKUX 3ajad,
MPUMEHEHUIO Pa3JIMYHBIX METO/IOB MTO3HAHUS.

3) padora ¢ unopmanmeii:

® OPUEHTUPOBATHCA B PA3MUYHBIX UCTOYHHKAX WHOpMaIuu (HAydyHO-TIOMYJsSpHAas JUTepaTypa
XUMHUYECKOTO COJIEP>KaHMsI, CIIPABOYHBIE TOCOOUs, pecypchl IHTepHeTa), aHaTu3upoBaTh HHGOPMAITHIO
Ppa3siinuHbIX BHUIAOB H q)OpM MNpEaACTAaBJICHUA, KPUTUYCCKH OLCHUBATDH eé AOCTOBCPHOCTL U
HEMPOTUBOPEUNBOCTD;

¢ hopmynHrpoBaTh 3aMPOChl U IPUMEHAThH pa3IMUHbIe METOABI ITPH IOUCKE U 0TOOpe HHpOpMaIuy,
HE0OXOIMMOM s BHITIOTHEHUST yIEOHBIX 3a/1a4 OMpeIeIEHHOTO TUIIA,

® [IpHOOPETaTh OMBIT HCIOJIH30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

® CAaMOCTOSITENIBHO BBIOMPATh ONTHUMAIbHYIO (OpMYy TMpeacTaBieHUus HHPOpMaIK (CXEMBI,
rpaduku, TuarpaMmbl, TAOIUIBI, PUCYHKHU U IPYTHUE);

® 1ICIIOJIb30BaTh HAYYHBIN SI3BIK B KA4ECTBE CPEJCTBA MPH paboTe ¢ XUMUYEeCcKoi nHpopMaIuei:
MPUMEHITh MEXKIpeIMeTHbIe ((u3nuecKkue U MaTeMaTU4YeCKHue) 3HAKU W CUMBOJIBI, (DOPMYIIBI,
a00peBHaTyphl, HOMEHKIIATYPY;

® MCIT0JIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTH.
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KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

®33/1aBaTh BOMPOCHI IO CYIIECTBY 00CYXTaeMOUH TeMbI B X0 TUAIOTa U/UITH TUCKYCCHH,
BBICKA3bIBaTh UeU, GOPMYINPOBATH CBOU MPEJIOKEHNUS OTHOCUTENIBHO BBIIOJIHEHUS MPEIJI0KEHHON
3a/1a4y;

® BLICTYIIaTh C TMpPE3CHTallMell pe3ylbTaTOB II03HABATENIbHON JEATEIbHOCTH, IOTYYEHHBIX
CaMOCTOSATENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU IPH BBINOJIHEHUH XMMHUYECKOTO SKCIEPUMEHTA,
MPAaKTUYECKOH paboThl MO HCCIEJOBAHUIO CBOMCTB H3YyYaeMbIX BEIIECTB, peaM3alliil y4eOHOTO
MpoekTa, ¥ (GOpMyIHpPOBaTH BBIBOABI MO pe3yiabTaTaM MPOBEIEHHBIX HCCIEAOBAaHUNA MYTEM
COTJIACOBAHUS MO3UIMM B X0/1€ 00CYKJICHHS 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIe yHUBEpPCAJIbHBIE YUeOHbIE 1eiiCTBUSA:

® CaMOCTOSITENIbHO [UIAHUPOBATh M OCYIIECTBISTH CBOIO IMO3HABATENbHYIO JEATEIbHOCTD,
ompezaenss €€ LeNM W 33Jayd, KOHTPOJUPOBAaTH M IO Mepe HEoOXOJUMOCTH KOPPEKTUPOBATH
IpeIIaraeMblid aITOPUTM JICUCTBUMN MPH BHIMIOTHECHUH YI€OHBIX U UCCIICIOBATEIILCKHX 33124, BRIOUPATH
Haubosee 3¢h(HEeKTUBHBINA CIOCO0 UX pEHICHHS C Y4E€TOM IOJIyYeHHS HOBBIX 3HAHUN O BEIIECTBaX U
XUMHYECKHUX PEAKIIHIX;

® OCYHICCTBJIATD CAMOKOHTPOJIb ACATCIBHOCTU HA OCHOBC CaMOdHAJIM3a U CaMOOLCHKH.

MHNPEIMETHBIE PE3YJIBTATHI

® 3HAaTb U [IOHUMaTb OCHOBHBIE 3aKOHBI U TEOPUM XMMHH, NPUMEHATh UX NPU PEIICHUU
MPaKTUYECKHUX M PACUETHBIX 33]1aY;

® [IPOBOJUTH CAMOCTOSATEIbHBIA MOUCK XUMUYECKON MH(OPMAIIUHU C UCIIOIb30BaHUEM

® DPA3IMYHBIX UICTOUHUKOB (HAYYHO-TIOMYJISIPHBIX U3/1aHUH, KOMIIBIOTEPHBIX 0a3 TaHHBIX,

e pecypcos MHTepHETA);

® HCMOJb30BaTh KOMIBIOTEPHBIE TEXHOJIOTHHU JUIsl 0OpabOTKH, Mepeiaul U MpeICTaBIeHUs
XUMHUYECKOH MH(OpMaIK B Pa3IMYHbIX popMax;

® UCMOJb30BaTh NPUOOPETEHHBbIE 3HAHHMS M YMEHHMS B NPAKTUUYECKOH JeATENbHOCTH U
MOBCEJHEBHON JKM3HM [UI1 OOBSCHEHMS XUMHUYECKUX SBJICHHH, MPOUCXOIAMINX B
MpHUpO/Ie, OBITY U Ha MPOU3BOJICTBE;

® ONpENeNEeHNUs BO3MOKHOCTH IPOTEKAHUS XUMHUYECKMX IPEBPAIICHUA B pa3IMYHbIX
YCIIOBUSAX M OLIEHKH HUX [OCIEJCTBHI; SKOJIOIMYECKH TI'PAaMOTHOIO TIIOBEJCHHUS B
OKpY>Karollen cpere;

®  OIEHKU BIMSHUS XUMUYECKOTO 3arpsi3HEHUS OKPY’Kalollel cpe/ibl Ha OPraHu3M YeJIOBEKa

" JPYTrUuc )KUBbIC OPTraHU3MBbI;
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PabGouast mporpamma cocTaBlieHa ¢ y4eTOM paboueld mporpaMMbl BOCIUTaHus. B muiane
peaiv3alii MEePBOOUYEPEIHBIX GOCHUMAMENbHbIX W PA3BUBAIOIIUX (YHKIUH IEIOCTHOW CHCTEMBI
cpeaHero oouiero oOpa3oBaHus MPU U3YYCHUH MpeaMeTa « XUMHsD» Ha YIrIyOJEHHOM ypOBHE 0CO0YIO
aKTyaJIbHOCTh MMPUOOPETAIOT TaKUE SN U 3a]]a49H, KaK:

® pa3BUTHE OONICTIPUHSATHIC HOPMBI MTOBEACHHUS, TIPABHII OOIICHHS CO CTAPIIUMHU (YIUTEISIMHU) H
CBEPCTHUKAMH (IIKOJIbHUKAMH ), IPUHIIUIIOB Y4€OHOM UCIUIUIMHBI;

® PA3BUTUC MOPAJIBHOI'0 CO3HAHUA W KOMIICTCHTHOCTU B PCHICHUHU MOPAJIBHBIX HpOGJIGM Ha
OCHOBE JINYHOCTHOTO BBIOOPA;

® [ICII0JIb30BAHUE BOCIIUTATEJBHBIX BO3MOXKHOCTEH COJAEp)KAaHUS Y4YEOHOro IpeiMeTa 4Yepes
JEMOHCTPALIMIO JIETSM IPUMEPOB OTBETCTBEHHOT'O, TPAXKIAHCKOTO TIOBE/ICHUS;

¢ hopMUpOBaHHE IICHHOCTH 3J0pPOBOTO M 0e30MacHOro obOpa3a >KU3HU; YCBOSHHE MPaBUII
WHIUBUAYAIBHOTO M KOJUIGKTHBHOTO O€30MacHOTO TMOBEACHUS B UYPE3BbIUAHHBIX CHTYyaIUsX,
YIPOKAKOUIUX KU3HU U 3I0POBBIO JIFOJEH;

e BOCIIUTaHHe YOeXKIEHHOCTH B TO3HABAEMOCTH SIBJIICHUW NPUPOJbI, YBAKEHHUS K MPOIECCY
TBOpPYECTBa B obJjacTu TCOPCTUUCCKHUX W MPHUKIAIAHBIX I/ICCJICIIOBaHI/If/'I B XHWMHHU, Q)OpMHpOBaHI/Ie
MHUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

¢ MHUIIUUPOBAHHUEC W TIOAACPIKKA HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH IIKOJIbBHUKOB B paMKax
peair3anun HWMH HWHIAWBUAYAJIBHBIX W TPYIIIOBBIX HMCCICAOBATCIBCKUX MPOCKTOB, 4YTO JaCT
IIKOJIbHUKAM BO3MOXHOCTh MPHOOPECTH HABBIK CAMOCTOATEIBHOTO PEIICHUS TEOPETHYEeCKOU
mpoOJieMbl, HaBBIK TEHEPUPOBAHUA M OQPOPMIICHHS COOCTBEHHBIX WJACH, HABBIK YBAKUTEIHHOTO
OTHOIIECHHUS K UyKUM HJIesM, 0(pOpMIICHHBIM B paboTax ApYrux McciefoBaresel, HaBblK MyOJIMYHOTO
BBICTYIUICHHUSI NIEPE]] ayIUTOPUEHN, ApTyMEHTUPOBAHUS U OTCTAaUBAHMS CBOEM TOUKH 3PEHHUS,

®pa3BUTHE MOTHBAIlMM K OOYYEHHIO W TI03HAHMIO, CIOCOOHOCTEM K CaMOKOHTPOJIO H
CaMOBOCITMTaHHUIO HA OCHOBE YCBOEHHUS 00I€UYETI0OBEYECKIX IEHHOCTEM;

® PAa3BUTUC IIO3HABATCIIBHBIX HWHTCPCCOB, HHTCIUICKTYAJIbHBIX W TBOPYCCKUX CII0OCOOHOCTEN
oOyuatomuxcsi, (GOPMUPOBaHHWE Y HHUX CO3HATENLHOTO OTHOIICHHS K CaMOOOpa30BaHHUIO U
HEMpPEepPHIBHOMY O00pa30BaHUIO KaK YCIOBUIO YCHENIHONW MPOPECCHOHANBHOW H OOIIECTBEHHON
JeSITeNIbHOCTH, OTBETCTBEHHOT'O OTHOILIEHHUSI K CBOEMY 37I0POBBIO U MOTPEOHOCTH B 3I0POBOM 00Opaze
JKA3HU,

e bopmupoBaHMEe yYMEHHMI ¥  HaBBIKOB Pa3yMHOTO MPHUPOJOTOIL30BAHUS, Pa3BUTHE
9KOJIOTUYECKONW  KYJIBbTYpPhl, TPHOOPETEHHE ONBITa  OOIIECTBEHHO-TIONE3HOM  AKOJOTUYECKON

ACATCIIBHOCTH.
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TemaTu4yeckoe nuIaHnpoBaHue y4eOHoro kypca «lIpakTukym no xumum»

10 xaace

Koaun4yecTBO 4acoB

Ne n/m Tema ypoka Beero KonTpoabubie IIpakTuueckue
padoThbI padoThsI

1 DIIEKTPOHHOE CTPOSHUE aTOMa 1
yriepoja

2 Crioco0b1 pa3pbiBa CBA3CH B 1
MOJICKYJIaX OPraHUYECKUX BEUIECTB
Teopus CTpoeHUS OPraHUYECKUX

3 o 1 1
coennHenuit A.M. bytneposa

4 Buapl nzomepun 1
DneKTpoHHEIE 3 (PEKTHI B MOJIEKYJIax

5 . 1
OPTraHUYECKUX COCTUHECHUM

6 OcobeHHOCTH U KJTacCH(pUKALUs 1
OPraHUYECKHUX PEaKIIUi

7 AJIKaHBI: CTPOEHHUE, CBOMCTBA, 1
MOJIy4eHHUE, MPUMECHEHUE

HMKJIOAIKAHBL: CTPOCHHUE, CBOMCTRBA,

8 1
MOJTyuYeHUe, IPUMEHEHHE

9 AJIKEHBI: CTPOCHHE, CBOWCTBA, 1
MOJIy4eHHUE, MPUMEHEHUE

10 AJKaMeHbl: CTPOCHHE, CBOWCTBA, 1
MOJTy4eHHUE, MPUMEHEHUE

11 AJIKMHBI: CTPOCHHE, CBOMCTRBA, 1
MOJIy4eHHUE, MPUMEHEHUE

12 ApeHBbI: CTpoeHue, CBOICTBA, 1
MOJTy4eHHUE, MPUMEHEHUE
lanoreHnpU3BOIHBIE YTIIEBOIOPOIOB:

13 CTPOEHUE, CBOMCTBA, MOIYYEHHE, 1
MIPUMEHEHUE
[IpenenbHbIE OTHOATOMHBIE U

14 MHOT'OaTOMHBIE CIIUPTHI: CTPOEHHUE, 1
CBOMCTBA, MOJIy4YEHUE, MIPUMEHEHUE

15 [Ipocusbie a¢upsi: cTpoeHueE, 1
CBOMCTBA, MOJTyYCHUE, TIPUMECHEHUE

16 DEHOJBI: CTPOEHUE, CBOMCTBA, 1
MOJIy4YeHHUE, MPUMEHEHUE
Kap6oHunpsHbIe COETUHEHUS:

17 CTpOEHUE, CBOMCTBA, MTOIYyYEHHE, 1
MIPUMEHEHUE

18 OIHOOCHOBHBIE TTPEIENbHbIE 1
KapOOHOBBIE KUCIIOTHI

19 MHOT0OCHOBHBIE KAPOOHOBBIC 1
KHUCJIOTBI
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20 Henpenenbable KapOOHOBBIE KHCIIOTHI 1 1
21 CnoxHbIe d(HUPHI 1
22 Kupsl 1
23 MoHnocaxapuipl 1
24 Jucaxapu sl 1
25 [Monucaxapuasl 1 1
26 AMUHEBI 1
27 ApoMaTHyecKue aMHHbI. AHWINH 1
28 AMHMHOKHCITOTBI 1
29 AMMHOKHCITOTBI 1
30 benku 1 1
31 I'eTepOLUKINYECKHE COEAUHEHHUS 1
32 I'eneTnueckas cBsI3b MC)KI[}’ KJlaccaMu l
OPraHn4CCKuX COCANMHECHNU
33 TI'eneTnueckas cBs3b MC)K,I[}/ KJIaccaMu 1
OpPraHn4eCKuX COCANMHCHNU
34 I'eneTnueckas cBs3b MC)K,I[}/ KJIaccaMu 1
OpPraHUYCCKUX COCAUHCHUHN
OBUIEE KOJIMYECTBO YACOB I10 34 i 4
[TPOT'PAMME
11 KIIACC
No KoanuecTBo yacoB
l'l/-l'l Tema ypoka Beero KonTposibHbIe IIpakTuyeckue
padoThI padoThI
XUMUYECKUH 3JIEMEHT. ATOM.
1 DneKTpoHHas KOH(puUrypauus 1
aTOMOB
[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema
2 XUMHUYECKUX djieMeHToR /1. M. 1
MeneneeBa, ux CBS3b C
COBPEMEHHOU TEOPUEHN CTPOECHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XUMHUYECKUX DJIEMEHTOB
Y UX COCIMHEHUH 10 TPyMIaM U
3 nepuoaaM. 3HaUCHUE 1
MEPUOINYECKOT0 3aKOHA U
CHUCTEMBI XUMHYECKHUX JIEMEHTOB
J.. Menneneesa B pa3BUTUU
HayKu
CrtpoeHue BelecTna.
XHUMHUYECKas CBA3b, €€ BUIbI;
4 MEXaHU3MbI 00pa30BaHUS 1
KOBAJICHTHOU CBA3U. BoxnoponHas
CBSI3b
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BanenTHOCTS.
DNEeKTPOOTPULIATETbHOCTD.
Crenedb okucieHus. Benlectsa
MOJIEKYJISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHUS

[TonsiTue 0 AUCHIEPCHBIX
cucteMmax. VIcTuHHEIC 1
KOJUJTOUTHBIE PACTBOPBI.
MaccoBas 1011 BellleCTBa B
pactBope

10

Knaccudukanus 1 HOMEHKIATypa
HEOPraHNYeCKUX COCTUHEHUH.
I'eneTnueckas cBA3b
HEOPraHNYEeCKUX BELIECTB,
Pa3IMYHBIX KIIACCOB

Knaccudukanus XuMuaeckux
peaKkuuii B HEOPTraHUYECKOU U
OpraHUYECKON XUMUU. 3aKOH
COXPAaHEHUS MACChl BELIECTB;
3aKOH COXpaHEHUs U
MIpEeBpALICHHs SHEPTUU TIPU
XUMUYECKUX PEaKIIUSIX
CxkopocTts peakuuu. O6patumbie

peakuuu. XMMHU4eCcKoe
paBHOBecHe

[IpakTnueckas padora Ne 1.
«BnusiHMe pa3nuyHbIX (HaKTOPOB
Ha CKOPOCTh XUMUYECKOMN
peakun»

11

DNeKTpoNIUTHYECKAst
nuccounanus. [Toustue o
BOJIOpOoAHOM ToKa3atene (PH)
pactBopa. Peakiium HOHHOTO
oOMeHa. ['uaponus opraHu4ecKux
1 HCOPraHMYCCKUX BCIICCTB

12

13

OKuCIIHTEIIFHO-
BOCCTAHOBUTEJILHBIC PEAKITHH.
[TonsiTre 006 AneKTpoIH3e
pacIiaBoB U PaCTBOPOB COJICH

KontponbHas paboTa mo pazaery
«TeopeTudeckre OCHOBBI XHMUM»

14

15

Mertauibl, UX TOJOKEHHUE B
[Iepnonnueckoii cucreme
XUMHYECKHUX 3eMeHTOB /J[. .
MenpeneeBa 1 0COOEHHOCTH
cTpoeHust aromoB. O01me
(u3nueckre cBOMCTBa METANIOB

CrutaBbl METAIIOB.
DNEKTPOXUMHUYECKUN Psilt
HanpsH>KEHUHA METaJIOB
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16

17

XHWMHYECKHUE CBOMCTBA
BAXHEHIINX METAJUIOB (HaTpui,
KaJIni, KaJIbIIUi, MarHui,
QTIOMUHUN) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpoMma,
M€Y U UX COCUHEHUI

18

XHUMHYECKHE CBOMCTBA IIMHKA,
JKere3a U X COeqUHEHMI

19

[TpakTrueckas padota Ne 2.
"Pemienue s3KkCriepuMEHTAIIBHBIX
3a1ad4 1o reme «Metais"

20

Hemeramiel, ux monoxeHue B
IIepnonnueckoii cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
MeneneeBa 1 0COOCHHOCTH
CTPOECHHUS AaTOMOB

21

dusnueckue cBOMCTBA
HEMETAJUIOB. AJUIOTPOIUSA
HEMETaJIOB (Ha puMepe
KHCIIOpoJ1a, cephl, hocdopa u
yriepo/a)

22

XUMUUeCKHE CBOMCTBA
raJIOT€HOB, CEPhI U UX
COCTUHEHUN

23

XuMHuyecKkre CBOMCTBA a30Ta,
docodpa 1 UX coeMHEHUIA

24

25

XHMMHUUYECKHE CBOMCTBA yIiIepoa,
KPEMHHMS U UX COCTMHEHUIN
[IpumeHeHne BaXKHEUIINX
HEMETAJUIOB U UX COCIUHEHUI

26

O00011IeHE U CHCTEMATH3aIUs
3HaHUH 110 Teme «HemMeTamaby.
Brruucnenus no ypaBHeHUSIM
XUMHYECKUX PEAKIUU U
TEPMOXHUMHUYECKUE PACUETHI

27

ITpakTruueckas paGora Ne 3.
«Pemienne 3KCIepuMEHTAIbHBIX
3aj1a4 o reme "Hemeramist"»

28

O06001IeHne 110 TeEMaM
«Metamney U «Hemetamin

29

HeOpraHI/I‘-ICCKI/IC 1 OPraHUvYCCKHUC
KHCJIOTHI. HeOpFaHquCKHe n
OpPraHU4CCKUC OCHOBAHUA

30

AmdoTepHbIe HEOpraHUYEeCKUE U
OpTraHUYECKUE COCTMHECHUSI.
I'eneTnueckas cBs3b
HEOPTaHUYECKUX U OPTaHUYECKUX
BELIECTB

18




Pone xumuu B oOecrieueHun
31 9KOJIOTUYECKOM, IHEPIreTUIECKON 1
M IUIIEBOM 0€30I1aCHOCTH,
Pa3BUTUHU MEAUIUHBI
[IpencraBnenust 06 0OMUX
30 Hay4HBIX TPUHIIAIIAX 1
MIPOMBIIIJICHHOTO MOJY4YEeHUSI
BaKHEMIIINX BEIIESCTB
33 UYenoBek B MUpE BELIECTB U 1
MaTepuasoB
34 XUMHS ¥ 30POBbE YEIOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 34 ) 3
I[TPOI'PAMME

YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA
1. .M. HoBommuckuii, H.C. HoBommuckas. Opranuueckas xumus: yueOHoe nocobue ans 10
KJIacCOB 00111€00pa30BaTENIbHBIX yUpexxIeHUH. YTiayoneHHblil ypoBeHb. — M.: OOO «Pycckoe cinoBo —
yueOHHuK», 2022.

2. A.W. Apremenko. Oprannueckast Xumus u yenosek. — M.: [Ipocsemenue, 2020.

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA
10 xknace

1. Meroauueckoe mocoOue isi YUUTeNsd K 3aBEpIIEHHOM mpeamMeTHo auHuu yuyeOHukoB O.C.
I'abpuensna u ap. «Xumusa. 10 xmacc». YriyoneHusiit ypoBenb (aBropsl O. C. T'aGpuensn, U. T.
Octpoymos, C. A. Cnaakos).

2. Metonuueckne moypouHbie pekoMeHaanuu. 10 kmace. Yrayonéuusiii ypoenb (aBTopsl O.C.
lNabpuensu, U.I'. Octpoymos, A.H. JIéskun, C.A. Cinankos).

3. B.H. Hdoponskun, A.I'. bepexnas u np. Xumusa. EI'2-2024. Temaruueckuit Tpenunr. 10-11
KJ1acchl. 3agaHus 6a30BOTO M MOBBIIIEHHOTO YPOBHEH clioskHOCTH. M311-Bo "Jlernon".

4. B.H. loponbkuH, A.I'. bepexnas n np. Xumus. EI'D. Opranndeckas xumus. M3n-so "Jlernon".

5. B.H. loponekuH u 1p. [Tonroroska k EI'3-2024. 30 TpeHHpOBOYHBIX BApUAHTOB 10 IEMOBEPCUHI
2-24 rona. U3n-o "Jlermon".

6. .IO. Ho6porun, C.B. CraxanoBa u ap. EI'D 2023 Xumus. TumoBble SK3aMeHAIIOHHBIC

BapuaHThl. 30 BapuanToB. M31-Bo "HanmnonansHoe o6pa3oBanue".
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11 kaace

1. Meroaudeckoe mocoOue Iy YyIuTes K 3aBepimI€HHOW mpenMeTHou ymaun yuebnukos O.C.
l'abpuensna u np. «Xumus. 11 kmace». YrnyOonéuusiid ypoBeHb (aBropel O.C. T'abpuensn, W.I.
Octpoymos, C.A. CrnagkoB).

2. Meroauveckue moypounbsle pekomenaanuu. 11 kmacc. Yrimyonéuneiii yposenb (aBTopsl O. C.
I'a6bpuensn, U. I'. Octpoymos, A.H. JIéskun, C. A. Cnagkos).

3. B.H. [opoubkun, A.I'. bepexxnas u np. Xumus. EI'D-2024. Temartuueckuilt tpenusr. 10-11
KJIacChl. 3aanus 0a30BOT0 U MOBBIIIICHHOTO YPOBHEH C1oKHOCTH. M31-Bo "Jlernon".

4. B.H. loponbkun, A.I'. bepexnas u nap. Xumusa. EI'D. Heopranuueckas xumus. W3n-Bo
"Jlernon".

5. B.H. JoponskuHn u nip. Iloaroroska k EI'9-2024. 30 TpeHUpOBOYHBIX BAPUAHTOB 110 JEMOBEPCUH
2-24 rona. U3a-Bo "Jlernon".

6. 1.YO. Ho6porun, C.B. CraxanoBa u ap. EI'D 2023 Xumwusa. Tumobie 3K3aMeHAIMOHHBIC

BapuanThl. 30 BapuanToB. M31-Bo "HarmonansHnoe oOpa3oBanue.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

HHuTepHeT-pecypchbl HA PyCCKOM si3bIKe
1. http://www.alhimik.ru. IIpencraBiensl cieayromye pyOprKU: COBETH A0UTYPUEHTY, YUUTEIIO
XMMHH, CIIPABOYHHK (04eHB OOJIbIIas IToA00pKa TaOIHUIl ¥ CIIPAaBOYHBIX MAaTEPHAIIOB), BecEnasi XMMUs,
HOBOCTH, OJIUMITHA]IBI, KYHCTKaMepa (MHOTO HHTEPECHBIX UCTOPUYCCKUX CBEJICHUH).

2. http://www.hij.ru/. Kypnan «Xumus u )KU3Hb)» 3aHUMATEIFHO PACCKA3BIBAET O MHTEPECHOM B
HayKe U MHpPE, B KOTOPOM MBI )KUBEM.

3. http://chemistry-chemists.com/index.html. DnexTpoHHBIH XypHaT «XWUMHUKA U XUMHI», B
KOTOPOM TMPEJCTABICHBl HMHTEPECHBIC OIBITBI 1O XHMHH, MO3BOJIIONIAE YBJICYb YUYaIUXCS
IKCTIIEPUMEHTAIbHON YaCThIO TPEIMETa.

4. http://c-books.narod.ru. BceBo3aMoskHas TuTepaTypa 1Mo XHUMHUH.

5. http://1september.ru/. B sxypHane npeactaBaeHo 60IbIIOE KOTHUYECTBO PabOT ydaIuxcs, B TOM
qrcie paboT UCCIeIOBATEILCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IKOIBHBIN TOPTAJ CO CCHUTKAMHU Ha
00pa3oBaTeNbHbBIC CAUTHI IO XUMHHU.

7. www.periodictable.ru. COOpHHMK cTaTeli O XMMHUYECKHX 3JEMEHTaX, WIUTIOCTPUPOBAHHBIN

OIMMUCAHUCM DKCIICPUMCHTOB.
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8. http://resh.edu.ru/. Poccuiickass dIeKTpOHHass IIKOJA, B KOTOPOHW IPEICTaBICHBI
MHTEPAaKTUBHBbIE YpPOKHM 0a30BOr0 YpOBHsS s yuyeHHKOB 8—11 KiaccoB ¢ UCHOIb30BaHUEM
BUJICOPOJIMKOB, MHTEPAKTUBHBIX 3aJIaHUM U yIpaxxHeHUH, 3D-moaenen.

9. http://www.chemnet.ru. Ilopran ¢yHIaMEHTAIBPHOTO XMMHUYECKOTO oOpa3zoBaHusi Poccuw,
KOTOPBIM BKJIIOYAE€T COBOKYIHOCTh MH(MOPMALMOHHBIX PECypcoB MO XuMUHM (0Opa3oBaHUe, HayKa,
TEXHOJIOTHS); pelaeT mpodiieMy ObICTPOrO U Ha/IEKHOTO JOCTYIA K OTE€YECTBEHHBIM U 3apYOEKHBIM
MH(POPMAIIMOHHBIM caiiTaM 10 XUMUHU. COJEpKUT MHOTO BHJIEKOJIEKIIMNA K KypcaM OpraHMYecKOd U
o0IIeH XUMUH.

10. http://fcior.edu.ru. Ilpoekt deneparpHOro IMEeHTpa HHPOPMAIMOHHO-00PA30BaATEIBHBIX
pecypcoB (OLIMOP) nanpapieH Ha pacpoCTpaHEHHUE AIEKTPOHHBIX 00pa30BaTENbHBIX CEPBUCOB IO
BCEM IPEIMETHBIM 00JacTsaM. BiirodaeT TecThl, pacyéTHbBIC 334, BHICOPOINKH, HHTEPAKTHBHBIC
3aJJaHHs Pa3HOTO YPOBHS CIOKHOCTH.

11. https://fipi.ru. Ha caiite ®UIIN ony6nukoBaHbl 1eMoBepcuu, KogupuKaTop, creunduxkarop
EI'D no xumum, METOM4ECKHEe PEKOMEH AU ISl YUUTENeH, OArOTOBICHHBIE HA OCHOBE aHAJIN3a
TUIUYHBIX OMMOOK y4yacTHUKOB EI'D. B MeTogmueckux peKOMEHIAIMsIX TPUBEICH AaHAJIN3
pesynpratoB EI'D, B TOM uucie TUNWYHBIX OMIMOOK ywacTHUKOB EI'D ¢ pasHbIMH ypOBHSIMHU
MOJATOTOBKH.

12. http://www.yoursystemeducation.com. Onnaiiu-tectsl LT Bcex ner + EI'D u ux nogpobHbie
BUJICO-PEIICHUS, a TaKXKe KYpChl IO PEIICHWIO BCEX THIOB 3aj1a4. BeOWHaphl, OHIIANH-TECTHI,
uH(popManus 1 poguTenei u T.1.

13. https://help.herzen.spb.ru. IIpouienka Ha ynaneHke ¢ I eplieHOBCKMM YHUBEpcUTeTOM. Buneo-

YPOKH 11O BCEM TCMaM, OHJIAaH-TECTHI U mp.
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