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[NOACHUTEJIBHASA 3AITNCKA

[Tporpamma kypca «lIpakTukym no xumumn» npeaHazHadena s 10-11 kinace. JlonmoaHUTENbHBIN
Kypc pa3paboTaH B COOTBETCTBHH ¢ NporpamMmoit mo xumuu ans 10-11 knacca, oH npeamnonaraer
IIPUMEHEHNE IOJIyYEHHBIX Ha ypOKax 3HAaHUU JUId Pa3BUTHs YMEHUH W HABBIKOB DPEILCHUS
pacyeTHBIX 3aJa4, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUH.

Kypc paccuntan myst ucnons3oBanus B 10-11 kimacce uist paciiupeHus OMOPHBIX CIOXKHBIX TEM
kypca xumuu. Kypc mnpusBaH pa3BuBaTh HHTEpec K ITOW Hayke, (opMHpoBaThb Hay4yHOE
MHUPOBO33PEHHUE, PACIIUPATh KPYro3op ydalluxcs, a TakXKe CII0COOCTBOBaTh CO3HATEIbHOMY
BBIOOPY KM3HEHHOTo MyTH. M3yueHue Kypca OyJeT crocoOCTBOBAaTh PAa3BUTHIO 3KOJIOIMUYECKON
KYJIBTYPBl y4YaIllUXCs, OTBETCTBEHHOTO OTHOLICHHUSI K MPHPOJIE, 0OOCHOBHIBAET HEOOXOIUMOCTh
BEJICHUSI 3/J0pOBOr0 o0pa3a JKM3HMU I COXPAHEHUS 3/I0pOBbA. YMEHHME pellaTh 3adauu
yIIIyOJI€EHHOTO YpPOBHS MO3BOJIAT INIyOXe HM3Y4YHUTb, MOHATh, OCMBICIUTh MHOTHE XMMUYECKHE
IIPOLIECCHI U 3aKOHOMEPHOCTH.

Conepkanure Kypca TOTOBUT ydallMXcs K OCOo3HaHHOMY mnoctymienuto B BY3bl. Yuamnmecs
NOJIyyaT PEaJbHBIM ONBIT PEUICHHS CIOKHBIX SKCIIEPUMEHTAIBHBIX, MPOOJIEMHBIX PacUETHBIX
3a1ad4.

TeMbl JaHHOTO Kypca JIOTHYHO JOTIOJIHSIOT U PACIIMPSIOT Y4eOHbIH MaTepuall OCHOBHOI'O Kypca
OpPraHUYeCKON M HEOPraHMYECKOW XMMHH, TOTOBSAT OOYYAIOLIMXCS K YCIEIIHOW cAaye eIuHOro
roCyJJapCTBEHHOTO DK3aMEHA 110 XUMHH.

[TporpaMMma Kypca SBISIETCS JOTIOJIHEHHEM K CUCTEMATHYECKOMY KypCy XMMHUHU M CTaBUT CBOEH
3ajauel, ¢ OJTHON CTOPOHBI, yIiyOJIeHue U paclIMpeHre 3HaHUH CTapIleKIacCHUKOB M0 Hanbosee
CJIO’KHBIM BOIIPOCaM Kypca XMMHMM CPEJHEH IIKOJIBI, C IPYroil CTOPOHBI, - OKa3aHUE IIOMOIIHU B
IIOATOTOBKE yYaIIUXCS K CIa4e €MHOI0 FOCYJapCTBEHHOTO DK3aMEHA IO XUMHH.

Kypc no3Bossier, ¢ OJHOH CTOPOHBI, IIOMOYb YK€ NPO(PECCHOHATBHO — OPUEHTHPOBAHHBIM
y4dalumcs MOATOTOBUTHCS K UTOTOBOW aTTECTallMM IO XWMHH, U, C IPYrOW CTOPOHBI, IIOMOYb
OCTaJIbHBIM YYaIllUMCsl YIIIyOUTh CBOM 3HAHHS B pacCMaTpUBaeMOl 00JIaCTH, U, IO BO3SMOXHOCTH,
HOBJIUSTH HA MX MPO(EeCCHOHANBHBIN BEIOOP H My Th NOJIYYESHUS UMH 00pa30BaHusl.

3aoauu:

JUMKBUAALUS TPOOENIOB B 3HAHUSAX CTAPLIEKIACCHUKOB;

KOHKpETH3alusi, yNpodeHue U yriryOjeHue 3HaHUN no Hauboyiee CIOXKHBIM BOIIPOCAM
IIKOJILHOT'O Kypca XUMUHU;

pa3BUTHE YMEHUS JIOTUYECKU pacCykJaTh, IUNIAHUPOBATh, AU(p(HEpeHIUpOBaTh, yCTaHABIUBATD
IIPUYUHHO-CJIEICTBEHHBIE CBS3H;

pa3BUTHE HABBIKOB CAMOCTOSITEIbHOM padoThI;

Pa3sBUTHUC NPAKTUICCKUX YMGHI/Iﬁ W HABBIKOB ITIPH BBIITOJHCHNHU SKCIICPUMCHTAJIbHBIX 3aI[aHI/II>'I.
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3HAUUTEIILHOE MECTO B COAEPKAHMM Kypca OTBOJAUTCA XUMHUYECKOMY OdKcrepumeHTy. OH
OTKPBIBAET BO3MOXHOCTh (OPMHPOBATH Yy YYAILIUXCS CIENUalIbHbIE YMEHHS paboTath C
XAMHAYECKHIMH BEIIECTBAMH, BBITIONHATH TPOCTHIE XUMHYECKHE OMBITHI, YYUT MIKOJHHHKOB
0e30MacHOMY M HKOJIOTMYECKH TPaMOTHOMY OOpaIIeHHIO C BelIeCTBAMU B OBITY M Ha
IIPOU3BOJICTBE.

Jloruka M CTPYKTYpHpPOBaHHE Kypca IMO3BOJISIIOT B TOJHOM Mepe HCIOIb30BaTh B OOyUEHHH
JIOTHYECKHE OTepaliy MBILIUICHUS: aHaJIu3 U CUHTE3, CPABHEHHUE U aHAJIOTHIO, CUCTEMAaTU3aLIUI0
1 00001IeHNE.

Ha ypokax opranmsyercs rpymmoBas paboTa W mapHas paboTa, HWHIWBUIYyalbHAS WU
¢dponTanbHas padboTa. [Ipu mpenogaBaHuy Kypca akLEeHT IeTaeTCsl Ha CHCTEMHO-/1eATEIbHOCTHBIN
HOJIXO/I.

[TpogomxutensHOCTh U3ydYeHHs yueOHoro kypca «IIpaktukym nmo xumum» cocrasiser 34 yaca B
10 xnacce u 34 yaca B 11 knacce (Bcero 68 yacoB), 1 yac B HefiedIo.

Conep:xanue

10 kiace

TeopeTnyeckue OCHOBbI OPraHMYeCKOM XUMHH

DJEeKTPOHHOE CTPOECHUE aTOMa YIJIEpo/a: OCHOBHOE M BO30YXAEHHOE COCTOsSHUS. BaneHTHbIe
BO3MOXXHOCTH aToMa yriepojaa. XUMHUYECKas CBS3b B OPraHMYECKUX COCAUHEHMSIX. Tumbl
ruOpuan3ay aTOMHBIX opOuTasneil yriaepoaa. MexaHuzMbl oOpa3oBaHHsI KOBAaJEHTHOM CBSI3U
(oOMEHHBIN M TOHOPHO-AKIETITOPHBIN). THITH IEpEKPHIBAaHUS aTOMHBIX OpOUTaJIeH, G- U TT-CBSI3H.
OpunapHasi, 1BOMHas U TpolHas CBs3b. CocoObI pa3phiBa CBS3€i B MOJEKYJaX OpraHMYeCKHX
BemiecTB. [ToHsTHE O CBOOOTHOM pajuKale, HyKJIeo(puie 1 3IeKTpodue.

Teopus cTpoeHnst opraHudeckux coenuHeHuil A.M. byTinepoBa u COBpeMEHHBIE NTPEACTaBICHUS
0 CTPYKTYpe MOJIeKyJl. 3Hau€HUE TEOPUH CTPOCHHUS OpraHUYECKUX COeIMHEHUN. MoeKynspHbIe
U CTPYKTypHBbIe dopMyInbl. Bubl n3oMepun: CTpyKTypHas, IPOCTPAHCTBEHHAs. DJIEKTPOHHbBIE
3¢ deKTH B MOJIEKYJIaX OPraHMUECKUX COSTMHEHUH (MHAYKTUBHBINA 1 Me30MepHBbIH 3(h(eKThr).
OcobenHoctT M Kiaccu(ukaiysa opraHuYecKux peakiuid. OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC
peakuuu B OpraHuyecKOil XUuMUH.

YTrieBogopoasl

Ankanbl. ['oMonormueckuil psn ankaHoB, oOmas ¢opmyna, HOMEHKIATypa U H30MEpHsL.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKAHOB, SP’-TMOpHMAM3AIUsS ATOMHBIX
opOuTazneit yrieposaa, 6-cBsi3b. OU3HUECKUE CBOMCTBA AJTKAHOB.

XUMUYECKUE CBONCTBA aJKaHOB: PEAKIUU 3aMEIICHUs, W30MEpH3alUH, JCTUAPUPOBAHUSA,
UUKIM3alUY, THPOIM3a, KpekuHra, ropeHus. [IpencraBieHne O MeXaHU3ME peakIHi

PAaaAKAJIBHOI'O 3aMCIICHUA.



Haxoxnaenne B mpupoje. CriocoObl MoTydeHus U IPUMEHEHNE alIKaHOB.

Hukmoankanel. O0mast ¢gopmyna, HOMEHKIAaTypa u u3oMepus. OCOOCHHOCTH CTPOCHHUS U
XUMUYECKUX CBOWCTB MaJbIX (IIUKJIOMPONAH, MHUKIO0yTaH) W OOBIYHBIX (IMKJIOTEHTAH,
IUKJIOTEKCaH) IUKI0anKkaHoB. CrocoObI MOy4YeHUS U IPUMEHEHHUE ITUKI0ATKAHOB.

Anxensl. ['oMonornueckuii psii ankeHoB, oOmiasi ¢opMyia, HOMEHKIATypa. DJIEKTPOHHOE W
IIPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ alKEHOB, SP>-THOPHAM3ALMS AaTOMHBIX OpOMTaNei
yraepoaa, o- u m-cBsi3u. CTpyKTypHasi U reomeTpudeckas (uc-TpaHc-) uzomepus. Ousnueckue
CBOMCTBAa QJKEHOB. XUMHUYECKHE CBOWCTBA: PEAKUHMH MPUCOECAUHECHUS, 3aMEUIeHUS B O-
MOJIOXKEHUE TpU JBOMHOW CBs3M, NoJuMepuzanuu U okucieHus. [lpaBuiio MapkoBHHKOBA.
KauecTBeHnHbIe peakiiuy Ha ABOHHYIO CBsi3b. CIIOCOOBI MOTYyYSHHS U IPUMEHEHHUE aJTKEHOB.
Anxanuensl. Knaccudukanus ankaaueHoB (CONpsbKEHHBIE, U30JIMPOBAHHBIE, KYMYIUPOBAHHBIE).
Oco0eHHOCTH 3JIEKTPOHHOTO CTPOEHUS M XMMHUYECKUX CBOMCTB CONPSDKEHHBIX NUEHOB, 1,2- u
1,4- npucoenunenue. [lonmumepusanus cCoOnpspKEHHBIX aueHOB. CmocoObl MONyYeHUs U
IPUMEHEHNUE aJIKa/IUEHOB.

Ankunbl. ['oMonormdeckuil psig ajdkuHOB, oOmas (opmylia, HOMEHKIATypa U H30MEpHUS.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJKHHOB, SP-THOpHAM3AIMS aTOMHBIX
opOutaneit yriaepona. duznueckue CBONCTBA AJIKMHOB. XHMHUYECKHE CBOWCTBA: pEaKUUU
MPUCOCIUHEHUSI, TUMEPU3ALMN U TPUMEPHU3ALUU, OKUCIeHUsI. KUCIoTHBIE CBOMCTBA aJIKHUHOB,
UMEIOUINX KOHIIEBYIO TPOMHYIO CBs3b. KauecTBeHHBIE peakiuu Ha TpOHHYIO CBs3b. CriocoObl
MOJIyYEHUS U IPUMEHEHUE AIIKUHOB.

ApoMaTudecKkue YTriIeBoJoponbl (apeHbl). ['omonorudeckuil psan apeHoB, odmias Gopmyna,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbI OEH30a.
®u3nyeckue CBOMCTBA apeHOB. XMMHUYECKHE CBOWCTBAa O€H30Ja M €ro roMoJOroB: peaklUuu
3aMeleHus B OEH30JIbHOM KOJIbLIE M YTJIEBOJOPOAHOM pajHKaie, peaklUH MPUCOSAUHEHUS,
OKHCJIeHHEe ToMoJIoroB OeH3ona. [IpeacraBnenue o0 OpUEHTHPYIOMIEM JIEHCTBUU 3aMeCcTUTeNel
B OCH30JFHOM KOJbBIIC Ha MPUMEPE aTKUIBHBIX PAAUKAIOB, KapOOKCHUIBHON, TUAPOKCUIHHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTHM XMMHMUYECKHUX CBOICTB CTHpOJIA.
[Tonumepusanus ctuposia. CiocoObl MOTyUYEHHs M IPUMEHEHHE apOMaTHUECKHX YTIIEBOI0POIOB.
['eneTnueckas cBsI3b MEXAY PA3TMUYHBIMU KJIACCAMHU YIIJIEBOJOPOIOB.

DNEKTPOHHOE CTPOECHME TaJOr€HIIPOU3BOAHBIX YIJIEBOAOPOJOB. Peaknuu 3aMenieHus rajoreHa
HAa  THAPOKCOTPYIITY, HUTPOTPYIIy, IHAHOTPyHmy, aMmuHOrpymmy. JleiictBue Ha
raJOr€HIPOU3BOAHBIE  BOJHOIO M CIHPTOBOrO pacTtBopa wEnouu. B3anmmopeincrteue
JUTAJIOT€HAJIIKAHOB C MarHUEM U LIUHKOM.

[Tonstue 0 METaJUI00PTraHUYECKUX COCIMHEHUSX. Hcnonb3oBanue

FaJ’IOFeHHpOH?;BOI[HBIX erIGBOIIOpOI[OB B 6LITy, TCXHUKEC U HpI/I CHUHTEC3C OpFaHI/I‘ICCKI/IX BCIICCTB.
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Kucnoponcoaepxaiine opraHn4ecKue CoeIMHEHUS

[IpenenbHple oqHOATOMHBIE cIUPTHL. CTpoeHHE MOJEKYJ (Ha MPUMEpPE METAHOJIA M ITAHOJIA).
l'omonornueckuit psn, obmwas Qopmyna, H30MepHs, HOMEHKJIAaTypa M KiacCUpUKalus.
@dusnueckue CBOWCTBA MPEAETIbHBIX OJHOATOMHBIX CHUPTOB. BoOJOpOAHBIE CBSI3UM MEXIY
MOJIEKYJIAMH CIUPTOB. XMMHUUYECKNE CBOMCTBA: PEAKIIUH 3aMEILEHUS, IeTHIpaTallui, OKUCIIEHUS,
B3aMMOJIEMCTBHE C OPraHUYECKUMHU U HEOPraHUYECKUMU KHucioTaMu. KauecTBeHHas peakius Ha
OJTHOATOMHBIE CNIUPTHL. JIeHCTBHE 3TaHOJA M METAaHOJa Ha OpraHm3M denoBeka. CrocoObl
HOJY4YEeHHUs] U IPUMEHEHUE OIHOATOMHBIX CIIMPTOB.

[IpocTeie >Qupsl, HOMeHKIaTypa U u3oMepus. OcoOeHHOCTH (GHU3UYECKUX M XUMHUYECKUX
CBOMCTB.

MHoOroaTtoMHbI€ CIUPTHI — ATHJIEHIJIMKOIb U INIHLIEpUH. OU3NYECKUE U XUMUYECKHE CBOMCTBA!
peakiuy 3aMelleHHs], B3aUMOACHCTBUE C OPraHUYECKMMU M HEOPraHMYECKHMMH KHCIOTaMH,
KaueCTBEHHAsl peaklMs Ha MHOIOaTOMHblE cnupThbl. [IpencraBieHne o MeXxaHuU3Me peakuui
HykineoduiapHOro 3amemieHus. [leiictBue Ha opranusm denoBeka. CrocoObl NOJMy4YeHUS U
IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aMMHOE BIUSHME T'MIPOKCOTPYHIBI U OEH30JBbHOTO sJIpa.
@dusnueckue cpoiictBa (eHosma. OCOOEHHOCTH XMMHUYECKMX CBOMCTB (eHosa. KayecTBeHHBIE
peakiuu Ha Qenon. ToxcuuHocTs ¢enona. CrnocoObl MOMy4YeHHs U TNPUMEHEHHe (eHoma.
®denHonpopManbIeruiHas cMoJa.

KapOoHusIbHBIE COEMHEHHS — albJETU/bl U KETOHBI. DJIEKTPOHHOE CTPOEHHE KapOOHMIBbHOU
rpynmnsl. ['omonorudeckue psapl albJerWaAOB M KETOHOB, oOmias Gopmyia, H30Mepus H
HOMeHKJIaTypa. @dusndeckue CBONCTBA QJIbJETUIAOB U KETOHOB. XHMMHYECKHE CBOMCTBA
albJIETU/IOB M KETOHOB: peaklUuu MnpucoenuHeHus. OKHCIEeHUE albAEeTU0B, KauyeCTBEHHbIE
peaxiuy Ha anbaeruasl. CnocoObl MoJTydeHusl U IPUMEHEHHE allbJETHI0B U KETOHOB.
OMHOOCHOBHBIE TpefebHble KapOOHOBbIE KHCIOTHL. (OCOOEHHOCTH CTPOEHHUS MOJIEKYJI
KapOOHOBBIX KHUCIOT. M3omepuss u HoMmeHkiartypa. (DHU3MUECKHE CBOMCTBAa OJIHOOCHOBHBIX
peJebHbIX KAPOOHOBBIX KMCIOT. BO1OpOaHbIE CBSI3U MEKY MOJIEKYJIaMU KapOOHOBBIX KUCIIOT.
XUMHUYECKUE CBOMCTBA: KHCIOTHBIE CBOWCTBA, PEAKIMs STEpUPUKALMM, PEAKIUU C y4aCTHEM
yIJIE€BOAOPOAHOr0 paaukaiga. OCOOEHHOCTH CBOWCTB MypaBbUHOW KuCIOTHL. IloHsATHE O
MIPOU3BOJIHBIX KAPOOHOBBIX KHCIOT — CIOXHBIX 3(pupax. MHorooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOWCTB HEMPEENIbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHUCIIOT, IUKapOOHOBBIX
KHCJIOT, TUAPOKCUKApOOHOBBIX KucioT. IlpencraBuresnn BelcHIMX KapOOHOBBIX — KHCIOT:
CTEapHHOBAs, NaJbMUTUHOBAs, OJICMHOBAs, JUHONE8AA, JUHONEH08as KUCIOThl. CrocoObl
MOJTyYCHHS U IPUMEHEHHE KapOOHOBBIX KHCIIOT.

Crnoxubie 3¢upsl. ['omonornueckuii psin, obmas ¢opmylia, W30MEpHsi U HOMEHKIJIATYpA.
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dusnuecKue U XMMUYECKHUE CBOMCTBA: TUAPOIIN3 B KUCIION U LIEIIOYHOU cpele.

Kupsl. CrpoeHne, pu3nIecKue 1 XUMUIECKIE CBOMCTBA )KUPOB: THAPOIIN3 B KUCIIOHN U METOTHON
cpene. OCOOEHHOCTH CBOMCTB JKHPOB, COJIEPYKAIIUX OCTATKU HEMPEIETbHBIX KHUPHBIX KHUCIOT.
2Kupsl B mpupoze.

Momnocaxapupl: TII0K03a, GpyKTO3a, ralakTo3a, pudo3a, 1e30kcupudo3a. Guznyeckre cBOWCTBa
Y HaxXOXJIeHHE B mpupojae. POTOCUHTE3. XUMUYECKUE CBOMCTBA TJIFOKO3bl: PEAKLUU C YYACTUEM
CIIUPTOBBIX M aIBJACTUIHON TPYII, CIHPTOBOE U MOJIOYHOKHCIOE Opokenue. [Ipumenenue
[JIFOKO3bI, €€ 3HaUYEHUE B KU3HEAEITEIbHOCTH OpraHu3ma. Jlucaxapuasl: caxaposa, MajlbTo3a U
JaKkTo3a. BoccraHaBnuBaromye 1 HEBOCCTAaHABIMBAKOIINE AUcaxapuasl. [ uaponns nucaxapuaos.
Haxoxnenne B npupone u npumeHeHue. [lonmcaxapuapl: Kpaxmani, IVIMKOTEH M LIEJUII0JIO3A.
CrpoeHue MaKpoMOJIeKyJI Kpaxmalia, TIIMKOTeHa U eJUTI0NI03b1. Du3nyeckne CBOMCTBa Kpaxmasa
U LEJUTI0N03bl. XUMHUECKUE CBOMCTBA KpaxMaja: THIPOJIU3, KAUeCTBEHHAs! PEaKLUs C MOJIOM.
XVMUYECKUE CBOMCTBA LIEUIIONO3BI: THAPOIU3, MoNydeHrne 3upoB 1emtono3bl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO03a, alleTaTHBIA HIEIK).

A30TCcoAepKale OPraHUYECKUE COCTMHEHUS.

AMUHBI — OpraHUYecKue Mpous3BojHble amMmmuaka. Knaccudukanus amMuHOB: anudaTtudeckue u
apoMaTHYeCKHe; TepBUYHBIC, BTOPUYHBIE U TpeTuuHble. CTpoeHue MoJieKys, obmias ¢opmyna,
U30MEpHUs, HOMEHKJIATypa W (PU3NYECKUE CBOMCTBA. XHUMHUYECKOE CBOWCTBA amn(aTHICCKHX
aMHHOB: OCHOBHBIE CBOMCTBA, AIKWIMPOBAHUE, B3AUMOAECHCTBUE TEPBUYHBIX AMUHOB C a30THCTOM
kucsoTo. Conu anKnIaMMOHUS.

AHWIIMH — TpeACTaBUTENIb aMHHOB apoMatuyeckoro psga. Ctpoenuwe aHwinHAa. B3anmuoe
BIIMSTHUE TPYIIIT aTOMOB B MoOJiekyje aHminHa. OCOOCHHOCTH XMMHUYECKHUX CBOWCTB aHWIJIMHA.
KauectBennnle peaknuu Ha aHWiIH. CrocoOBI TIOMYy4YeHUS W TPUMEHEHHE amu(paTHICCKHX
amuHOB. [lonyuyeHue aHunMHa U3 HUTPOOEH3071a.

AmuHokucnotel. Homenknatypa u uzomepusi. OTaenbHbIE MNPEACTABUTEIN (-AMUHOKHUCIIOT:
[JIMUMH, anaHuH. PU3NYeCKUE CBOMCTBA aMUHOKHUCIIOT. XMMHYECKHUE CBOMCTBA aMUHOKHUCIIOT KaK
aM(pOTEPHBIX OPTAHUYECKUX COCTMHCHUH, PEaKIIHs MMOJIMKOHICHCAIINH, 00pa30BaHKE MM THIHON

CBsI3H. brnonorndeckoe 3HaueHNE aMHHOKUCIOT. CUHTE3 U TUAPOJIN3 MENTHIO0B.

11 knacc

Knaccupurkanus BemecTs

Knaccudukanus HeopraHnYeCcKHX BEHIECTB IO COCTaBY W MO cBoicTBaM. IIpocTeie BemiecTra:
MeTaIbl M HeMeTabl. Asorpornus. CloxXHBIE HEOpraHMYecKHe BellecTBa. buHapHbIE
COCIUHCHMUA. BOIIOpO,Z[HLIe COCAMHCHUS 3JICMCHTOB I''IaBHBIX MMOATPYIIIL. Ilonsarue THUAPOKCUIOB.

OcHOBHBbIE, KUCIIOTHBIE U aM(POTEPHBIE THIPOKCH/IBI.
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Knaccudukanus oprannueckux BemiectB. O01mume MONEKyIIpHbIe (OPMYIIbI H3YUEHHBIX KJIACCOB
OpPraHMYECKUX BEILECTB.

Homenknarypa Heoprannyeckux u opranuueckux BemecTtB. Homenknatypa WHOITAK:
3aMecTUTEeNNbHAST W paJuKaibHO-(QyHKIMOHATbHAS. TpHBHAIbHBIE Ha3BaHHs OpPraHUYECKHX
BELIECTB.

CBolicTBa U MOJIy4€HHE OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BELIECTB

CBolicTBa OCHOBHBIX, KUCIIOTHBIX U aM(OTEPHBIX OKCHJIOB U THIPOKCHU/IOB.

Comu: knaccudukanus, CnocoObl MOTYYEHHUS CpPEJHHX COJieH, CBOWCTBAa CpPEIHUX COJIEH,
HOJYYEeHHE KUCIBIX U OCHOBHBIX cosiei. CriocoObl peBpallieHHs Pa3IndHbIX TUIIOB COJIEH apyT B
npyra. ['eHeTndeckas cBsi3b MEXy KjacCaMHM HEOPraHUUYECKUX BEILECTB

I'maponus

['unponu3 OuHAapHBIX coequHeHuid. [ maponus coneit. Bzanmuoe ycunenue runponusa. ['uaponus
B OpPraHMYeCKON XuUMHUM (THIPOJIH3 CIOXKHBIX 3(UPOB, AU- M IOJUCAXAPUIOB, MENTHUIOB,

TaJIOrCHOMNPOU3BOJHBIX aJIKaHOB).

OKHCTUTENbHO-BOCCTAHOBUTEIbHBIEC PEAKIIMY B HEOPTaHUYECKOW 1 OpraHN4eCKOH XUMUU
OmnpezneneHue CTeNeHU OKUCICHUS JIEMEHTOB B HEOPraHMYECKUX U OPraHUYECKHX BEILECTBAX.
TunuaHbIC OKMCIUTENN U BOCCTaHOBUTENU. Kitaccuukanus OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX
peakuuii. BrnusHue cpeapl, KOHLUEHTpalMW MU TeMIepaTypbl Ha MPOTEKaHUE OKHUCIUTENIbHO-
BOCCTAHOBUTENBHBIX peakiuil. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU B OpraHUYeCKON
XUMHH: MSITKOE U JKeCTKOE OKHCIICHUE alIKeHOB, OKHCIEHUE apEHOB, CIIUPTOB, AJIbJIETHU/IOB.
DIEKTPOIN3, HIEKTPOXUMUYECKHE CIIOCOOBI ITOTy4YEHHUS BELIECTB

DNEeKTPOIN3 KaK COBOKYMHOCTb OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX pEaKIUd, KaTOAHbBIE U
AQHOJIHBIE TTPOLIECCHI. DJIEKTPOIIN3 PACTBOPOB M PACIUIABOB COJIEH. DIIEKTPOJIN3 IET0UEH, KUCITOT.
DNeKTpoian3 coliell KapOOHOBBIX KHUCJIOT. JNEKTPOXUMUYECKHE CIOCOOBI  MONyuYeHUs
HEOPraHUYECKUX BEILECTB.

Oco0eHHOCTH 3JIEKTPOHHOTO CTPOCHUS M XMMHUYECKHUX CBOWCTB OpPraHMYECKHUX BEIIECTB
Oco0eHHOCTH 3EKTPOHHOTO CTPOEHUS YTIEBOIOPOAOB (TUIIBI THOPUAM3AIMHN aTOMOB YTJIEpO/Ia,
O- W T-CB3U). XapaKTepHble XHWMUYECKHE CBOICTBA alKaHOB, IMKJIOAIKAHOB, AalKEHOB,
QJIKaINCHOB, AIKUHOB M apOMATHYECKHUX yTIeBOI0POA0B. NOHHBIN U paMKAIbHBI MEXaHU3MbI
peakuuii B oprannyeckoil xumuu. [IpaBuina MapkoBHuKOBa U 3aiileBa.

OCOOCHHOCTH ~ DJIGKTPOHHOTO  CTPOEHUS  (QYHKIHOHAIBHBIX TPyl  (THAPOKCHIIBHOM,
KapOOHWIbHOM, KapOOKCHMJIBHOM) M HMX BIMSHHE Ha CBOMCTBAa KHCIOPOICOJCPKAIINX
OPraHUYECKHX COECIUHEHUMU.

XapaKTepHme XUMHYECKHE CBOMCTBA NpeaAC/IbHBIX OJHOATOMHBIX W MHOI'OATOMHBLIX CIIMPTOB,
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(eHOoJI0B, aNbAETHI0B, KETOHOB, MPEIEIbHBIX KAPOOHOBBIX KHCIIOT, CIOXKHBIX A(PHPOB.
OCOOEHHOCTH DJIEKTPOHHOTO CTPOSHHSI aMUHOTPYMIIbI, BIMSHUE aMHHOTPYIIBI Ha CBOMCTBa
BEIIIECTB.

XapakTepHble XUMHYECKHE CBOWMCTBA A30TCOAEPIKAIIMX OPraHWYECKHUX BEUIECTB: aMHHOB M
aMHHOKHUCIIOT. AHUIUH. [Ipobiaema B3auMHOTO BAMSIHUS aTOMOB Ha MPUMEpE aHUJIMHA.
I'eneTnueckas cBSI3b MEXIy KJIaCCAMU OPraHMYECKUX M HEOPTaHUYECKUX BEIIECTB
I'eneTnueckas cBSI3b MEXKIy yriieBoiopoaaMu. KOHCTPYKTHBHBIC M IECTPYKTUBHBIC PEaKITUH.
B3anmocBsa3p MEXAY YIIIEBOJOPOAAMH M KHCIOPOJCOACPKAIIMMH COCTUHEHHSIMHU. Peakuuu
raJIOTeHUPOBAHUS U JIETaJIOTeHUPOBAHUS, THAPATALUH U IETUpATallUU, THAPOTaIOTeHUPOBaHUS
U JIETUPOTATIOT €HUPOBAHHUSL.

B3anmMoCBs3p  MEXKIy  KHCIOPOJACOJACPKAIUMH M a30TCOACPKAINIMMH  OPTaHHMYECKUMH
BEILIECTBAMH.

OKHUCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIMU B T€HETUYECKON B3aUMOCBSA3M MEXKIy KJacCaMu

BCIICCTB.

ITNTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 XUMHWN HA YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATHBI
JInuHOCTHBIE  pe3yJbTaThl  OCBOEHHUS Kypca OTpaxaroT CcHOpPMHpPOBAHHOCTH  OIBITA
MO3HABATENIbHON M TPAKTMYECKON MAESITeNhbHOCTH OOyYaromMXCsi B IpOLiecce pealu3aluu
00pa30BaTeNbHON AEATEIBHOCTH. B TOM YHCIIE B YACTHU:
rPakIAHCKOI0 BOCTIMTAHHUSA:
OCO3HaHHUs 00YYaIOLUMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00513aHHOCTEHN, YBaXKEHHS K 3aKOHY
Y IPaBOMOPAIKY;
MIPEICTaBICHUS 0 COLIMAJIBHBIX HOpPMax u npaBujIax

MEXJINYHOCTHBIX OTHOIIEHUN B KOJJIEKTHBE;
TOTOBHOCTH K COBMECTHOW TBOPUYECKOH JAESTEIbHOCTH MPH CO3JAHUM YYEOHBIX IPOEKTOB,
pelleHnr Y4eOHbIX U TO3HABATENIbHBIX 33/1a4, BHINOJTHEHUH XUMUYECKIX YKCIIEPUMEHTOB;
CIIOCOOHOCTH TIOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI APYTUX MpPHU

AHaJIN3€C PA3JIMYHBIX BUIOB y‘-I€6HOI71 JCATCIIbHOCTH,
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NAaTPHOTHYECKOr0 BOCTIMTAHMS:
[IEHHOCTHOTO OTHOIIEHHSI K UCTOPUYECKOMY M HAyYHOMY HACIIEIUIO0 OTEYECTBEHHON XUMHU;
YBKEHUS K TPOIECCY TBOPUYECTBA B OOJIACTH TEOPHUU M TPAKTUYECKOTO MPUIIOKCHUS XUMHH,
OCO3HaHUsI TOTO, YTO JAHHBIC HAYKH €CTh Pe3YJbTaT UINTEIbHBIX HAOIOACHUH, KPOMOTIUBBIX
9KCTIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSIHHOTO TPYAa YYEHBIX U TIPAKTHKOB;
MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIyYE€HUH U TIOCIEIYIONIEM aHaJIn3e MHPOPMALUU O
MEPEIOBBIX JTOCTHKEHHUIX COBPEMEHHON OTEUECTBEHHON XUMHU;
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
HPaBCTBEHHOT'O CO3HAHMS, 3TUYECKOTO TOBE/ICHUS;
CIOCOOHOCTH OLICHMBATh CUTYAIlMH, CBS3aHHBIE C XMMHUYECKHMHU SIBICHUSMH, M TPUHUMATH
OCO3HAHHBIE PEIICHHS, OPUCHTUPYSICh Ha MOPAJTbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH;
TOTOBHOCTH OIICHWBaTh CBOE IIOBEJCHHWE U IIOCTYIIKM CBOMX TOBapuIIed C TO3ULIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS ITOCIEACTBUI MOCTYIIKOB;
(hopMHUPOBaHUS KYJIBTYPHI 310POBbSI:
NOHUMAaHUS LIEHHOCTEH  3I0pOBOr0  H Oe3omacHOro o00pasa KHU3HHU,

HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY ()M3UYECKOMY U
ICUXUYECKOMY 37I0POBBIO;
coOrocHHs TTpaBMII 6€30MIaCHOTO OOpaIIeHUs C BEIIECTBAMU B OBITY, TOBCEIHEBHOM KU3HHU, B
TPYAOBOM IESATEIbHOCTH;
HMOHMMaHHS IEHHOCTHU TPAaBHUJ MHAWBUAYAIHHOTO W KOJUIEKTUBHOTO O€30IIaCHOTO MOBEICHUS B
CUTYyalMAX, YTPOXKAIOIIUX 3JOPOBbIO U SKU3HU JIIOJIEH;
OCO3HAHMSA TMOCTEICTBUM W HENPHUATHA BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS AJIKOTOJI,
HapKOTUKOB, KypeHUs);
TPYJ10BOI'0 BOCIIMTAHMSA:
KOMMYHUKAaTHBHOW ~ KOMIIETEHTHOCTH B y4eOHO-HCCIIeI0BATEIbCKOM e TeIbHOCTH,
00IIECTBEHHO M0JI€3HON, TBOPYECKON U APYTUX BUIAX AEATECIBHOCTH;
YCTaHOBKM  HA aKTHBHOE ydacTue B peleHuH MPAKTHYECKIX

3a71a4 CONMAILHOIN HAIPaBICHHOCTH (B paMKaX CBOETO Kiacca, IIKOJIbI);
MHTEpeca K MPaKTHYECKOMY M3YYEHHUIO Mpodeccuil pa3IMyHOTO poja, B TOM YHCIIE Ha OCHOBE
NPUMEHEHHS PEAMETHBIX 3HAHUH 10 XUMHH;
YBKEHUS K TPYY, JIOASIM TPYJIa U pe3yJIbTaTaM TPYyIOBOU JEATEIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHIMBHIYaJIbHOH TpaeKTOpHH 0Opa3oBaHus, Oymymiei
npodeccun u peanu3anyuy COOCTBEHHBIX )KU3HEHHBIX ITAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U MOTPEeOHOCTEH 00111ecTBa;

IKOJOIrH4e¢CKOro BOCNuTaHus



9KOJIOTHYECKHU L[€JIeCO00pa3HOro OTHOIICHUS K NMPHUPOJIe KaK HCTOUYHUKY CYIIECTBOBAHUS KU3HH
Ha 3emiie;

MOHUMAaHMS TJIO0AJBPHOTO XapaKTepa »SKOJIOTMYECKHX MpoOJaeM, BIUSHUS SKOHOMHYECKHX
IIPOLIECCOB HA COCTOSTHUE MPUPOIHON U COLMAIBHOMN CPEBL;

OCO3HaHMA HEOOXOJUMOCTH HCIOJIb30BAaHUS JOCTIKEHHM XWMHUHM Ui pEIIeHUs BOMPOCOB
PalMOHAIBHOTO IPUPOJOIIONIB30BAHNS;

AKTHUBHOT'O HENPUATHUS JEHUCTBHN, MPUHOCAUIMX BPEI OKPYKAKOLIEH NPUPOIHOU cpele, yMEHUs
IPOTHO3MPOBATh HEOIATONPUATHBIE YKOJIOTMUECKUE TOCIEACTBUS NMPEeIIPUHUMAEMbIX JeHCTBUI
Y IIPEJOTBpAILATh UX;

HaJIU4Msl Pa3BUTOrO  DKOJOTMYECKOIO  MBIIUICHHs, OKOJIOTMYECKOM KYyJbTYphl, OIBITA
JEATEIbHOCTH  OKOJOTMYECKOM HANpPAaBICHHOCTH, YMEHHsS pPYKOBOJCTBOBATHCS HMH B
II03HABaTEJIbHOM, KOMMYHUKAaTUBHOHN U COLIMATIbHOMN MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
HOPOTUBOCTOSTH UJCOJIOTHU XeMOpoOouH;

LEHHOCTH HAYYHOI'0 TO3HAHUA:

MHUPOBO33pEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOLIECTBEHHOMN
IIPAKTHUKHY;

NOHUMAaHMA crielu(PUKN XMMHUHU KaK HayKH, OCO3HaHUs €€ poJiu B JOPMHUPOBAHUU PALIMOHATILHOTO
HAYYHOTO MBIIUICHUS, CO3/IaHUM LEJIOCTHOTO MPEJACTABICHUS 00 OKPYXAarolleM MHUpPE Kak O
€MHCTBE IPUPO/IbI U YETIOBEKA, B TO3HAHUH MTPUPOIHBIX 3aKOHOMEPHOCTEN U pelIeHnH IpodieM
COXPAaHEHHUs IPUPOJTHOTO PABHOBECHS;

yOexIEHHOCTH B 0CO00M 3HAUYMMOCTHM XHMHUH JJI COBPEMEHHOM NMBHMIM3allUU: B €€
TYMaHHCTUYECKON HAaNpaBIEHHOCTH M Ba)XKHOW POJIM B CO3/aHUM HOBOM 0a3bl MaTepUabHOM
KYJIBTYPBI, B PEIICHUH TI00TBHBIX MTPOOJIEM YCTOHYHNBOTO Pa3BUTHSI YEIIOBEUECTBA — CHIPHEBO,
SHEPTreTHYECKOM, TIMIIEBOH ¥ OKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTUHU MEIUIMHBI,
o0ecreyeHn! YCIOBHUH YCIIEIIHOrO TPyAa U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaKJI0TO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHMMAaHMS  CYLIHOCTH  METOJOB  IIO3HAHUSA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, COCOOHOCTH MCIIOJb30BaTh M0Jy4aeMble 3HAHUS IS
aHanmu3a U OOBSICHEHUS SBJICHHH OKPY’KAIOIIEro MHpa U NMPOUCXOASIIMX B HEM H3MEHEHHH,
YMEHHUs AenaTh 000CHOBaHHbIE 3aKJIFOUYCHHS HAa OCHOBE HAYYHBIX (P)AKTOB U MMEIOLINXCS TaHHBIX
C LEJBIO ITOJIyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSATEJIBHO HCIOJIb30BaTh XMMMYECKHE 3HAHMs AJIS pelleHHs] npoOieM B
pEAIbHBIX )KU3HEHHBIX CUTYyalMsIX;

HHTEpeca K [IO3HAHUIO, UCCIIEI0BATEIbCKOU JEATENBHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTHU K HEMPEPBHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO, K AKTUBHOMY
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IMMOJIYYCHHIO HOBBIX 3HAHUM 110 XUMUHM B COOTBETCTBUH C YKHU3HCHHBIMU HOTpe6HOCTHMI/I;

MHTEpeca K OCOOCHHOCTSIM TPy/ia B pa3JInUHbIX cepax NpodhecCHOHaNbHON e TeTbHOCTH.

METAIIPEJJMETHBIE PE3VYJIbTAThBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHUS MTPOTPAMMBbI BKITFOYAIOT:

3HaUYUMBIC IS (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXIUCIUTUTHHAPHBIC
(MexXIIpeIMeTHBIC) 00IIeHAYYHBIC TTOHSTHS, OTPAXKAFOIIHNE IIEIOCTHOCTh HAYYHOW KapTUHBI MHpa
U crnenu(uKy MEeTOI0B MO3HAHUS, UCTIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprusi, SIBJICHHUE, MPOIECC, CUCTeMa, Hay4YHbIH (haKT, MPHUHIIMI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSs, HCCIIEI0BAaHNE, HAOMIOICHHE, U3MEPECHHE, YKCIIEPUMEHT U JIPYTHE);
yYHUBEpCaJIbHBIC ydYeOHBIC JCHCTBHS (MTO3HABATEIIbHBIC, KOMMYHUKATUBHBIC, PETYJIATUBHEIC),
obecneunBaromue GopmupoBanue GyHKIIMOHATHLHOW IPAMOTHOCTH U COIIMAILHON KOMIIETEHLIUU
o0ydaromuxcs;

CIIOCOOHOCTh 00y4JarIuxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIC,
MHUPOBO33PECHYCCKUE 3HAHUS ¥ YHUBEPCAIbHBIC YyYeOHBIC ICHCTBHS B II03HABATCIBHOW U
COLIMAJILHOW MPAKTHKE.

MeranpeaqMeTHple  pe3yabTaThl  OTPAXKAIOT  OBJAQJCHHE  YHHUBEPCAJIbHBIMU  yU4EeOHBIMHU
M03HABATEIILHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

INo3HaBaTebHBbIE YHHBEPCAJIbHBIE YUeOHbIE NelCTBUS

0a3oBble JIOTHYECKHUE AeHCTBUA:

CaMOCTOSITENNbHO  ()OPMYJIUPOBATh M aKTyalu3WpoBaTh MmpobjeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEICIIATE MENU JIEATSIBPHOCTH, 3a]1aBasi mapaMeTPhl U KPUTEPUH UX JOCTHIKCHHS, COOTHOCUTH
Pe3yNbTaThl JEATEIBHOCTH C MOCTABIEHHBIMH LIETSIMU;

UCIIONB30BaTh IPU OCBOCHUU 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIUICHHUS: BBIACTSATH XapaKTepPHbIE
PU3HAKY MTOHITHIA M yCTAaHABITUBATH UX B3aMMOCBSI3b, HCTIOIH30BaTh COOTBETCTBYIOIINE MOHSATHUS
JUTs1 OOBSICHEHUS OTACIIBHBIX ()aKTOB U SBJICHU;

BbIOMpaTh OCHOBAHUS U KPUTEPHUH TSI KJIaCCU(UKALIUY BEIIECTB U XUMUYECKUX PEaKIuii;
yCTaHABIMBATh MPUYHMHHO-CIICICTBEHHBIC CBSI3U MEXKy U3y4aeMbIMH SBICHUSMU;

CTPOUTH JIOTHUECKHUE PACCYXKACHHUS (MHIYKTHUBHBIC, NEAYKTUBHBIC, TIO0 aHAJOTHH), BBISBISATH
3aKOHOMEPHOCTH ¥ TIPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSAX, (POPMYJIUPOBATH BBHIBOABI U
3aKJIIOUEHHUS;

IPUMEHATH B MPOIIECcCe MO3HAHUS UCIOJIb3YEMbIe B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
MpeoOpa3oBhIBATh MOJCIBHBIE MPEACTABICHUS — XUMHUYECKHH 3HAaK (CUMBOJI) DJIEMEHTA,

XUMHAYecKast (GopMyra, ypaBHEHHE XHMHYECKOH peakuud — TpU PEIICHHH Y4eOHBIX
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MIO3HABATEJIbHBIX U MPAKTHUECKUX 33/1a4, IPUMEHSTh Ha3BaHHbIE MOJICJIbHBIC MIPEICTABICHUS 151
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB U XUMUYECKUX PEaKILUH.

0a3oBble HcCieI0BaTeIbCKHe 1efiCTBUA:

BJIaJIETh OCHOBAaMH METO0B HAYYHOT'O [TO3HAHUS BELIECTB U XUMHUECKUX PEaKLIUH;
(hopMyIHpOBATH ENU U 33J]a4u HCCIIeI0OBaHMUs, HCIIOJIb30BaTh [TOCTABICHHBIE U CAMOCTOSITEILHO
chopMyIHpPOBaHHBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBHI [Tl ()OPMHUPOBAHUS
TUIOTE3bI 10 IPOBEPKE MPAaBUILHOCTH BbICKA3bIBAEMBIX CYXACHUM;

BIAJETh HABBIKAMHU CAMOCTOSITEILHOIO IUIAHUPOBAaHMA M IPOBEICHUS  YUYCHMUYECKHX
HKCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHMS HAOMIOAATh 32 XOJOM IIpolecca, CaMOCTOSTENEHO
INPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh OOOOIIEHHS M BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEJOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJETIaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOH HCCIIEA0BATENbCKOW M MPOEKTHOM IEATEIIbHOCTH, MPOSIBIATH
CIIOCOOHOCTh M T'OTOBHOCTb K CaMOCTOSITEJIBHOMY IOMCKY METOJOB PEIICHHs MPAKTHUYECKHX
3a/1a4, MPUMEHEHHIO Pa3IMYHbIX METO/I0B IO3HAHMSL.

padora ¢ mHpopManMeil: OPUEHTUPOBATHCS B PA3IMUHBIX UCTOYHMKAX MH(oOpManuu (Hay4Ho-
HOMYJISipHAs TUTEPATypa XMMUYECKOT 0 CO/IEPKaHusl, CIPAaBOUHbIE TOCOOUs, pecypchl IHTepHeTa),
aHaATM3UPOBATh MHPOPMALIMIO Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, KPUTUIECKH OIICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUHUBOCTH;

(opMyIMpPOBATH 3aIIPOCH U MPUMEHATH Pa3IMUHbIe METO/IbI ITPH TOUCKE U 0TOOpe MH(OpMAIHH,
HE0OXO0IMMOH /17151 BHIIIOJHEHUS YUeOHBIX 3a/1a4 ONpeIeEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCHOJIB30BAHUSA WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMHA U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (opMmMy mpenctaBieHus WHopManuu (CXEMBb,
rpaduKy, TuarpaMMsbl, TaOIHLIbI, PUCYHKH U APYTHE);

UCTIOJIb30BaTh HAYYHBIM S3BIK B KAQUECTBE CPEJCTBA MPHU pabOTe C XUMHUECKOW MH(pOpMaIHMei:
IPUMEHATh MEXINpeAMETHbIE ((PU3NMUecKre U MaTeMaTUYEeCKUE) 3HAKU U CUMBOJIbI, (hOPMYIIbI,
ab0peBHaTyphl, HOMEHKIIATYPY;

UCII0JIb30BaTh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATIISTHOCTH.

KoMMmyHuKaTHBHBIC YHHBepCaJIbHbIe y4eOHbIe JeHCTBHUSA:

3aJaBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOI TEMBI B X0JI€ IUAJIOTa 1/HITU TUCKYCCHH,
BBICKA3bIBaTh HJI€H, (POPMYIHPOBATh CBOM IPEUIOKEHUS OTHOCHUTEIIBHO  BBIIOJIHEHUS
HpeI0KEHHOH 3a/1auH;

BBICTYIIaTh C IpPE3EHTAlUEd pe3yJbTaTOB I103HABATEIbHON JESITEIBHOCTH, IOJYyYEHHBIX

CaMOCTOATCIIBHO HWJIMX COBMECTHO CO CBCPCTHUKAMU TMpPU  BBIIIOJIHCHUHU XUMHYCCKOI'O
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JKCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCICIOBAHUIO CBOWCTB H3Y4YaeMbIX BEIIECTB,
peanm3anuu y4eOHOTO TPOEKTa, W (POPMYIUPOBATH BBIBOJBI 1O Pe3yJbTaTaM MPOBEACHHBIX
HCCTIeIOBaHUM TTyTEM COTJIACOBAHMS TIO3UITMH B X0/1€ 00CYX ICHUS 1 0OMEHAa MHCHHSIMHU.
PeryjasiTuBHbIe yHUBeEpPCaJbHbIE Y4eOHbIE 1eCTBHS:

CaMOCTOSITEJIbHO TUIAaHUPOBAaTh M  OCYILIECTBIATH CBOIO IIO3HABATEIBHYIO JIESITEIBHOCTD,
ompenenss €€ 1eNu W 3aadd, KOHTPOJIUPOBATh U 10 MEpe HEOOXOJAMMOCTH KOPPEKTHPOBATH
MpeJIaraéMblil AJITOPUTM JEHCTBUIA MPH BBITIOJIHEHUH YYEOHBIX M HCCIEIOBATEIHCKUX 3a7ad,
BbIOMpaTh Haubosee A(HEeKTUBHBIN CIIOCO0 UX PEIIeHUs C yYETOM MOTyYeHHUs] HOBBIX 3HAHUH O
BEILECTBAX U XUMHYECKUX PEAKIIUAX;

OCYHICCTBJIATE CAMOKOHTPOJIb ACATCIIbHOCTU HA OCHOBC CaMOaHaJIM3a U CAMOOLICHKH.

IMPEAMETHBIE PE3VYJIbTATHI

3HATb W IMOHHUMATb OCHOBHBIC 3daKOHBI W TCOPHU XHMHHU, HNPUMCHATL HX IIPU PCIICHUU
IMPAKTUYCCKUX WU paCUCTHBIX 3a/1a4,

MPOBOJAUTH CAMOCTOSITENIbHBIN MOMCK XUMUYECKONU MH(POPMAIIUH C UCTIOTIB30BAaHUEM

pa3IMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3JaHH, KOMIIBIOTEPHBIX 0a3 TaHHBIX,

pecypcoB UHTepHeTa);

HCIIOJIB30BaTh KOMIIBIOTCPHLIC TCEXHOJIOTHU JIA 06pa60T1<1/1, nepeaauym u MNpcaACTaBICHUSA
XUMUYECKON HH(MOPMAITUU B Pa3TUIHBIX (opmax;

UCTIONB30BaTh MPUOOPETEHHbIE 3HAHHWS W YMEHUS B TMPAKTUYECKON JEATENbHOCTH U
MIOBCEHEBHOM JKMU3HU JJIs1 OOBSICHEHUS] XUMUUECKUX SIBIICHHUM, TPOUCXOSIINX B IPUPOJE, OBITY
Y Ha MMPOU3BOJICTBE;

orpeziesieHus] BO3MOKHOCTH MPOTEKAHUS XMMHYECKHX MPEBPAICHHUI B Pa3IHUHBIX YCIOBHUIX U
OILIEHKH UX TOCJEeICTBUI; SKOJIOTMYECKH TPaMOTHOTO TIOBE/ICHHUS B OKPYKAIOIIEH cpeie;

OLICHKU BJIUSHUSA XMMHYECKOIO 3arpsA3HEHUs OKPYXKAIOLIEHW CpelIbl Ha OpraHU3M 4YeEJIOBEKa U
JIpyrue )XUBbIE OpPraHUu3MBEl,

PabGouass mporpamma cocTaBiieHa ¢ yd4eToM pabouel mporpaMMbl BocnuTaHus. B maHe
peanu3anuy NepBOOUYEPEIHBIX OCHUMAMEIbHBIX U PA3BUBAIONINX (QYHKIUH IEJTOCTHOM CUCTEMBI
cpeaHero oOmero oOpa3oBaHMs MPHU M3YyUYEHUH IpeaMeTra «XUMUs» Ha yriayOJEHHOM YpOBHE
0CcO0YI0 aKTyaJIbHOCTh MPUOOPETAIOT TAKKE LU U 33]]a4H, KaK:

pa3BuTHE OOIICTIPHUHITHIC HOPMBI TIOBEJACHHS, MPABUI OOIICHUS CO CTapmUMH (YUYUTEISIMU) U
CBEPCTHUKAMH (IIKOJIbHUKAMH), IPUHIIUIIOB YY€OHOM TUCIUIINHBL,

Pa3BUTHUC MOPAJIBHOI'O CO3HAHUA U KOMIICTCHTHOCTH B PCHICHHUHU MOPAJIbHBIX HpO6JICM Ha OCHOBC

JUYHOCTHOTO BHIOOPA;
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HUCIOJIL30BAHUE BOCIIMTATEIBHBIX BO3MOXKHOCTEHU COACPpIKaHUA y‘-I€6HOFO npeamMera 4Yepe3
ACMOHCTpalrIo ACTAM MPUMEPOB OTBETCTBECHHOT'O, I'PAXKIAHCKOTO ITOBCACHMA

(hopMupOBaHHE IIEHHOCTH 30pOBOTO W Oe30macHOro o0pas3a >KU3HU; YCBOCHHE MPaBUI
WHIMBUAYAIBHOTO W KOJUICKTHBHOTO O€30ITaCHOTO TMOBENEHHS] B UYPE3BBIYAWHBIX CHUTYaIUsX,
YTPOKAIOIIUX KU3ZHU U 370POBbBIO JIFOJICH;

BOCTIUTaHHE YOCKIEHHOCTH B MO3HABAEMOCTH SIBJICHUU TPUPOIBI, YBAXKCHHS K TIPOIECCY
TBOpPUYECTBA B oOiactu TCOPCTUUCCKUX U IMMPUKITATHBIX I/ICCHGI{OBaHHﬁ B XMMUH, (1)OpMI/IpOBaHI/Ie
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH;

WHUIIMUPOBAHUE U TMOJJEPKKA HCCIENOBATENIbCKONW JIEATEIbHOCTH IIKOJIBHUKOB B paMKax
peaim3aniin MUMU HWHAWBUAYAJIBHBIX W TPYIIIOBBIX HCCICIOBATCIILCKUX IIPOCKTOB, YTO O4acT
IIKOJIBHUKAM BO3MOXHOCTbH HpI/IO6peCTI/I HAaBBIK CaMOCTOSATCIBHOI'O PCIICHHA TGOPCTH‘IGCKOI;’I
po0JIeMbl, HaBBIK TeHEPUPOBaHUS M O(OPMIICHUSI COOCTBEHHBIX HJICH, HaBBIK YBAKUTEIHLHOTO
OTHONICHUS K YYyXHUM HAeIM, OGOpPMIICHHBIM B paboTax IpYyrux HCCIeNOBaTENeH, HABBIK
nyOJINYHOTO BBICTYIJICHUS MEpe]] Ay JUTOPUEH, apryMEHTUPOBAHUS M OTCTaUBAaHUSI CBOCH TOUYKU
3peHUs;

pa3BUTHE MOTHBAIlMM K OOYYEHUIO W TIO3HAHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOIO H
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHSI O0IIEYEeTIOBEYECKHIX IIEHHOCTEH;

PAa3BUTHUC TO3HABATCIIBHBIX HMHTCPECOB, HWHTCIUICKTYAJIbHBIX W TBOPUCCKUX CHOCOGHOCTCIX
oOyuaromuxcs, (HOpMHUPOBAaHHE y HUX CO3HATEIHHOTO OTHOIICHHS K CaMOOOpa30BaHUIO W
HEIMPEPHIBHOMY OOpPa30BaHMIO KaK YCIOBHIO YCIEITHON MpodecCHOHaIbHON M OOIIECTBEHHON
JESITEIbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370POBBIO M MOTPEOHOCTH B 3A0POBOM
o0pa3e XHU3HH;

(hopMupOBaHHE YMEHHI M HABBIKOB Pa3yMHOTO MIPUPOOTIOIB30BAHMS, Pa3BUTHE IKOJIOTUIECKON

KyJbTYpbl, IPUOOpPETEHHE OMbITa OOIIECTBEHHO-TI0IE3HON AKOJIOTHYECKOH 1eATEeTbHOCTH.

TEMATHYECKOE IINTAHUPOBAHUE
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10 KITACC

N HauMvenopauu | KOJTHYECTBO 4aCOB
(1]
11/- € pa3iesioB U Bee Konrpoas | IlpakTuye | Jjpexrponnbie (uudpoBbie)
I TEM ro HbIC CKHE o0pa3oBaTe/bHbIE Pecypchl
NMporpamMmbl padoThI padoThI
Bgenenue B https://academy-
OpraHUYECKYIO 6 0 0 content.apkpro.ru/ru/catalog/04/1
XUMUKO 0?class=10
https://academy-
2 YraeBoaopoibt 7 1 1 content.apkpro.ru/ru/catalog/04/1
0?class=10
Kucnopoaconep https://academy-
J)Karue 12 1 2 content.apkpro.ru/ru/catalog/04/
COCIUHEHUS 10?class=10
A30TCOREpKAH https://academy-
p 6 0 1 content.apkpro.ru/ru/catalog/04/
€ COCAMHEHMA 10?class=10
https://academy-
Hosropenne 3 1 0 content.apkpro.ru/ru/catalog/04/
Kypca 10?class=10
OBUIEE
KOJIMYECTBO
YACOB 10 34 3 4
[TPOI'PAMME
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TemaTn4yeckoe nianupoBanue yuedOHoro kypca «IlIpakrukym no xumumn» 10 kaace

Koan4yecTBO YacoB
WNe i/m [Tema ypoka Bcero [Kontpoabubie [IpakTnueckue
padoTbI padoTbI
1  DnexTpoHHOE CTpOEHUE aToMa yriiepoaa 1
2 |CrocoObl pa3pbiBa CBs3€i B 1
MOJIEKYJIaX OpPraHUYECKUX BEUIECTB
3 [Teopus CTPOEHHUS OpraHNYECKHX 1 1
coenqunenuit A.M. bytneposa
4 Bunel uzomepun 1
5  DnekrponHble 3()(dEeKTHl B MOIEKyIax 1
OPTraHUYECKUX COCTUHEHUHN
6  Ocobennoctu Hu Kiaccudukanys 1
OPraHUYECKHUX PEeaKUui
7  |AnKaHBbI: CTPOCHHE, CBOMCTBA, 1
MOJTy4YeHHE, MPUMEHECHHUE
8  |[uknoankaHbl: CTpPOEHHE, CBOMCTBA, 1
MoJIy4YeHUe, MPUMEHEHUE
9  |AJKeHBI: CTpOEHUE, CBOICTBA, 1
MOJTy4YeHHE, MPUMEHECHHUE
10 |AnkagueHsI: CTPOEHHUE, CBOICTBA, 1
MoJIy4eHUe, MPUMEHEHUE
11  |AIKUHLBL: CTpOEHHUE, CBOMCTBA, 1
MOJTy4YeHHUE, MPUMEHECHHE
12 |/ApeHsbl: CTpOEHHE, CBOICTBA, OIYUYEHHE, 1 1
MIPUMEHEHNE
["anoreHnpu3BOAHBIE  YTJIEBOJIOPOIOB:
13 ctpoenue, CBOICTBA, MOJy4YeHUE, 1
IPUMEHEHUE
[IpenenbHbIE OAHOATOMHBIE U
14 MHOroOaTOMHBIE  CHHPTBL:  CTPOEHHE, 1
CBOICTBA, OJIy4YE€HHE, IPUMEHEHUE
15 [pocubie >pUpHL: CTpOCHUE, CBOICTBA, 1
MOJIydYeHUE, IPUMEHEHUE
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16 DeHoMbI: CTpOEHUE, CBOIICTBa, 1
MoJIydeHUE, MPUMEHEHUE
KapOoHUIbHBIE COETUHEHUS: CTPOCHHE,
17 CBOIMCTBA, MOJIy4Y€HUE, TPUMEHEHUE 1
18 OIIHOOCHOBHEIE NpeIebHbIC 1
KapOOHOBBIE KUCIIOTHI
19 MHOTr00CHOBHBIE KaPOOHOBBIE KUCIIOTHI 1
20 Hernpenenbable KapOOHOBBIE KUCTOTHI 1
21 CrnoxHble 3GUpHI 1
22 Kupol 1
23 MoHocaxapuabl 1
24 Jlncaxapuibt 1
25 [Tonucaxapuibt 1
26 AMUHBI 1
27 ApoMaTru4ecKre aMUHbI. AHUIUH 1
28 AMMHOKHUCIIOTBI 1
29 AMHHOKHUCIIOTBI 1
30 benku 1
31 ['eTepolMKINYEeCKEe COSTUHEHUS 1
32 I'eneTnyeckas CBsA3b MEXKIYy KilaccaMy 1
OPraHUYECKHX COCTMHEHUI
33 ['eHeTnyeckas CBS3b MEXIY KiaccaMu 1
OpraHUYECKUX COECIMHEHUI
34 I'eHeTnyeckass CBsA3b MEXKIYy KilaccaMy 1
OPraHUYECKUX COCTUHEHUIN
OBHIEE  KOJIMYECTBO YACOB II0 34
[TPOI'PAMME
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11 KIIACC

Haumenogpa | KOTHYECTBO YaCOB
e HHE
n/_ pasieioBu | .. Konrposnr | Ilpakruyec | Duexrponnbie (iudpoBbie)
. TeM o HbIC Kue oOpa3oBaTe/ibHbIe pecypchl
NporpamMmm padoThI padoThI
bl
Teopernueck https://academy-
1 W€ OCHOBBI 13 1 1 content.apkpro.ru/ru/catalog/04/11?
XUMUH class=11
https://academy-
2 Mertanasl 7 1 1 content.apkpro.ru/ru/catalog/04/11?
class=11
https://academy-
3 Hemeramnsr 6 1 1 content.apkpro.ru/ru/catalog/04/1
1?2class=11
XuMus B https://academy-
4 KU3HU 8 0 0 content.apkpro.ru/ru/catalog/04/1
YEJI0BEKA 12class=11
OBIIEE
KOJIMYECTBO 34 3 3
YACOB I1O
ITPOI'PAMME
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https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11

11 KITACC

Ne n/mn

Koan4uecTBo 4acoB

Tema ypoka

Bcero KonTpoJbHbie

padoThI

IIpakTHyeckue

padoThI

XUMHAYECKUU JJIEMEHT. AToM.
DJIEKTPOHHAs KOH(Uryparus

aTOMOB

[Tepuoanueckuit 3aKOH 5]
[lepuoauueckas cucrema
XUMHYECKUX d1eMeHTOB . 1.
Memneneena, UX CBS3b C
COBPEMEHHOM TEOpHUEH CTPOCHUS

aTOMOB

3aKOHOMEPHOCTH M3MEHEHHUS]
CBOﬁCTB XUMHUYCCKUX JJICMCHTOB H
UX COCIMHEHMM 10 Trpynmam u
MeprUoOJaM. 3Hauenue
MEePUOIUYECKOTO 3aKOHA U

CUCTCMbI XHMHUUYCCKHUX JJICMCHTOB

JI.11. MenneneeBa B pa3BUTHH HAYKU

CTtpoeHue BemniecTBa. XHMHUYECKas]
CBs3b, €€ BHUABI; MEXaHU3MBI
00pa3zoBaHus

KOBAJICHTHOM CBs3U. Bonoponnas

CBs3b

BaneHnTHOCTE.
DIIEKTPOOTPULIATENBHOCTh. CTENEHH
OKHCJICHHUS. BemecTBa

MOJIEKYJISIPHOTO U

—_
O




HEMOJIEKYJISIPHOI'O CTPOEHHUS

[loustue o AUCIICPCHBIX CHUCTCMaX.

VicTuHHBIE u KOJUIOU/IHBIE

6 [PacTBOPBI.

MaccoBast o BellecTBa B
jpacTBOpe

Knaccupukamuss M HOMEHKIATypa
HEOPraHUYECKUX COEAMHEHUH.

7 I'eneTnyeckas CBs3b
HEOPraHUYECKUX BELIECTB,
[pa3IMYHBIX KJIACCOB
Knaccudukanus XUMHYECKHUX
peakuuii B  HEOPraHUYECKOW U
OpraHMYeCKON  XUMHH.  3aKOH

8 COXpaHEHHs MAacChl BEIIECTB; 3aKOH
COXpaHEHUS U
MpeBpaICHUS SHEPrUu npu
XUMHYECKHUX PEaKIHsIX
Cxopocts  peaknun. OOpaTtumblie

9 peakuuy. XUMHUYECKOe
[paBHOBECHE
[TpakTuyeckas padora Ne 1.

10 «Bnusiare pa3nuyHBIX (AKTOPOB HA

CKOpPOCTbh XUMHYECKOU

PpEaKIm»

11

ONEKTPOIUTHUECKAs JUCCOLUALUS.
ITonsiTHE O BOJLOPOIHOM IOKA3aTeIe
(pH) pacTBopa. Peakiiuu noHHOTO

oOMeHa. ['uaponn3 opraHndeckux u

HCOPTaHNYCCKUX BCIICCTB

20




OKHUCIIUTENBHO-

12 BOCCTAHOBUTEIIbHBIC PEAKIIMH.
[TonsiTue 00 AMEKTPOIU3E
[pacIuiaBOB U PaCTBOPOB COJIEH

13 KontposbHas padora 1o pa3aeny
«TeopeTnueckne OCHOBBI XUMHI
MeTtanael, WX  TOJO0XKEHHE B
Ilepuoauueckoit cucreme

14 XUMHYECKHX djemenTtop J[. H.
Menpaeneena u 0COOEHHOCTH|
CTPOCHUS aTOMOB. OO6mmue
(U3UYECKHE CBOKWCTBA METAIIIOB
CIi1aBel METaIOB.

15 DIEKTPOXUMHUUECKHM pan
HanpsHKeHUH METAIIIOB
XHMHUYECKHE CBOMCTRA

16 BOXHEHIINX METAUIOB  (HATpHUI,
KaJIHii, KaJIbIIHii, MarHui,
ATIOMUHHN ) U UX COCTMHCHUM

17 XUMHUYECKUE CBOWCTBA XpOMa, MEJIH
1 UX COSTUHEHUN

18 XUMHYEeCKHEe  CBOMCTBA  ITMHKA,
Kelle3a M X COSUHCHUM
[lpaktnueckas pabora Ne 2.

19 "Pemenue AKCIEPUMEHTAJIbHBIX
3amad 1o reMe « MeTtauis"
Hemerannel, w#X IMOJOXKEHUE B
Ilepuonuueckoi CUCTEME

20 xuMuyeckux anementoB J[. N

MeHnneneeBa 1 0COOEHHOCTH
CTPOCHUS aTOMOB

KonrtposabHas pabora Ne2
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21

DU3NYECKUE CBOMCTBA HEMETAILIOB.
AmioTponusi ~ HEMeTayulioB  (HQ
npuMepe KUciopoa, cepsl, pochopa

U YIJIepo/a)

22

XUMHUYECKHE CBOMCTBA TaJOreHOB,

CEpbl U UX COCTMHEHUI

23

XUMHYECKUE CBOMCTBA a3oTa,

docodpa 1 UX coeTMHCHU

24

XUMHUYECKHUE CBOWCTBA Yriaepoja,

KpPEMHHA U UX COCHHHGHHﬁ

25

IIpumeHeHue BAKHEUIINX

HEMETAJJIOB U UX COEIUHEHUN

26

O000menne W cucreMaru3anusd
3HaHUU 10 Teme «Hemeramab».
BeraucieHust 1o YpaBHEHUSIM
XAMHYECKUX PEAKUUN U
TEPMOXUMHYECKHE PACUEThI

KoHnTtponbHas padota Ne3

27

[TpakTuyeckas padora Ne 3.
«Pemenne HKCIIEPUMEHTAIBHBIX

3agad mo reMme "HemeTtamis"»

28

O0600611IeHNE TTO0 TEMAM

«Metams U «HemeTamisn)

29

HeOpFaHI/ILIeCKI/Ie U OPraHnuvYCCKHC
KW CJIOTHI. HeOpFaHI/I‘IeCKI/Ie n

OpTaHU4YC€CKUC OCHOBAHUA

30

AM(poOTepHbIE HEOpPraHHYeCKue U
OpraHUYeCKHEe COSTMHEHHUS.
I'eHeTnyeckas CBsI3b
HEOPraHMYECKUX M OPraHUYECKHX

BCIICCTB

31

Posp xumuu B o0ecrieueHun
AKOJIOTMYECKOM, HPHEPreTUYECKOU U

MUIIEBOI 0€30IIaCHOCTH,
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Pa3BUTHU MCAULIUHBL

[TpencraBienust 06 00X HAYUHBIX

32 MPUHIMIAX 1
[IPOMBIIIIIEHHOTO MIOJTyYEHUS]
BAKHEUILINX BELIECTB

33 UenoBek B MHpE BEIIECTB U 1
MaTEpHAJIOB

34 XHUMHA U 310POBBE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB IIO
ITPOIPAMME

34

» Xumus. 10 knacc. I'adpuensa O.C., Octpoymon N.I'., Cnankos C.A.

* Xumus. 11 knacc. I'abpuensn O.C., Octpoymos W.I'., Cnaakos C.A.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET

https://resh.edu.ru

http://window.edu.ru

23

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

AxnonepHoe obiectBo «M3naTensctBo «IIpocBeiienne»
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