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HOACHUTEJBHASA 3AIIMCKA

[TIporpamma kypca «lIpaktukym mo xumum» 10-11 kmacc mpeaHaszHadeHa mjis MpoGUIBLHON
noarotoBku yvammxcs 10-11-x KJ1accoB €CTECTBEHHO-HAYYHOrO MPpOQmiIsi. J[OMOTHUTENBHBIA KypC
pa3paboTaH B COOTBETCTBUU ¢ porpammoii o xumun 1 10-11 knacca, oH mpemnonaraeT IpuMeHEeHHe
MOJIyYEHHBIX HAa YpPOKax 3HAHWM Ui Pa3BUTHS YMEHHMM M HABBIKOB PELICHUS PaCUETHBIX 3ajad,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUH.

Kypc paccunran ansa ucnions3zoBanus B 10-11 kimacce 1uist pacimpeHus: OMOPHBIX CIIOKHBIX TEM
Kypca xumuu. Kypc nmpusBan pa3BUBaTh HHTEPEC K 3TOU HayKe, (opMHUPOBATH HAYYHOE MUPOBO33PEHUE,
pacMpsATh KPyro3op y4amuxcs, a Tak’ke ciocoOCTBOBATh CO3HATEIILHOMY BBIOODPY KM3HEHHOTO MyTH.
N3ydyenne kypca OyneT cHIOCOOCTBOBATH PAa3BUTHIO SKOJIOTHMUECKOHM KYJIbTYPbl — YydallUuXcs,
OTBETCTBEHHOT'O OTHOIICHUS K MPUPOJIe, 0OOCHOBBIBAET HEOOXOIMMOCTh BEJEHUS 30POBOTO 00pasa
KU3HU JJI1 COXPAHEHHUsS 3/10pOBbs. YMEHHE pelliaTh 33aJaul yriayOJIeHHOIO YPOBHS MO3BOJAT IIy0xke
W3Y4YUTh, TOHATh, OCMBICIUTH MHOTHE XUMUYECKHE MTPOILIECCH U 3aKOHOMEPHOCTH.

Conepxkanue Kypca TOTOBUT y4alluXcs K Ooco3HaHHOMY mnoctyruieHuto B BY3bI xumuueckoro
npoduss. Yyamuecs moiay4ar peaqbHbIi OMBIT PEICHUS CI0KHBIX SKCIIEPUMEHTAIBHBIX, TPOOJIEMHBIX
pacyeTHbIX 3aj1ay.

Tembl JaHHOTO Kypca JOTMYHO JOIMOJIHAIOT U PaCUIMPAIOT Y4eOHbIM MaTepuan OCHOBHOIO Kypca
OpPraHMYECKON M HEOPraHMYeCKONW XHMHHU, TOTOBIT OOYYAIOIIMXCA K YCIEIIHOW chade eIuHOro
rocyJapCTBEHHOT'0 3K3aMEHa 110 XUMHUH.

[Tporpamma kypca siBAsieTCs JOTOJHEHHEM K CHCTEMAaTUYEeCKOMY KypCy XUMHUU U CTaBUT CBOECH
3a/1auei, ¢ OJIHOW CTOPOHBI, YINIYOJICHHE M pacIIMpeHUE 3HAHHWM CTapIIECKIACCHUKOB MO Hauboiee
CIIOKHBIM BONPOCAM Kypca XHMMHUM CpPEJHEH WIKOJbI, C APYrod CTOPOHBI, - OKa3aHHE MOMOLIU B
MOATOTOBKE YYAIIUXCA K c/laye €AMHOTO rOCYIapCTBEHHOIO SK3aMEHa 110 XUMHUH.

Kypc mo3Bossier, ¢ 0OJHOW CTOPOHBI, IOMOYb YK€ MPO(PECCHOHAIBHO — OPUEHTHPOBAHHBIM
yYaluMCsl TOJATOTOBUTHCS K WTOTOBOM aTTeCTallMd MO XUMHH, WU, C JPYrod CTOPOHBI, MOMOYb
OCTaJbHBIM YYalIUMCS yIIYOUTh CBOM 3HAHHS B paccMaTpUBaeMoOW OOIIAacTH, M, MO BO3MO>KHOCTH,
MOBJIUSTH HA UX MPO(ECCHOHANBHBIN BHIOOP U MYTh MOJTYYESHUS MU 00pPa30BaHMSL.

3aoauu:

® JIMKBUJALMS TPOOEIIOB B 3HAHUSIX CTAPIIEKIACCHUKOB;

® KOHKpETHU3alsi, YINpOUeHUEe M YriyOlieHne 3HaHuN o HanmboJee CIOXKHBIM BOIpPOCaM
IIKOJIBHOTO Kypca XUMHUU,

® Pa3BUTHE YMEHUS JIOTUUECKU PACCYKaTh, IJIAHUPOBATh, MU depeHIIpoBaTh, YCTAHABINBATh
MPUYUHHO-CIIEJCTBEHHBIE CBSI3H;

® Pa3BUTHE HABBIKOB CAMOCTOSITETLHOU PadOTHI;

® PA3BUTHUC IMMPAKTUUCCKHUX YMGHI/Iﬁ M HAaBBIKOB ITPH BBITIOJTHCHNH SKCIICPUMCHTAJIbHBIX Sa)IaHI/II\/’I.
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3HaYUTEIbHOE MECTO B COJEPKAHMM Kypca OTBOJUTCS XUMHUYECKOMY 3KcnepuMeHTy. OH
OTKPBIBAET BO3MOXKHOCTh (POPMUPOBATH y yHaIIUXCsl ClIEUAIbHBIE YMEHUS PadOTaTh C XUMUYECKUMHU
BEIIECTBAMH, BBINOJHATH MPOCTHIE XHWMHYECKUE OIBITHI, YYUT IIKOJIBHUKOB O€30MacHOMY U
HKOJIOTUYECKU TPAMOTHOMY OOPAIICHHUIO C BEIIECTBAMHU B OBITY M Ha MPOU3BOJICTBE.

Jloruka M CTPYKTypUpOBaHHE Kypca IO3BOJISIOT B IOJIHOW Mepe HUCIOJIb30BaTh B O0Y4EHUU
JIOTMYECKUE ONEpAlMM MBIIUICHUS: aHAJIU3 M CUHTE3, CPABHEHUE M aHAJIOTUIO, CUCTEMAaTHU3ALUI0 U
o6o01eHue.

Ha ypokax opranusyercs rpynmoBasi paboTa W mapHas paboTa, WHIWBUAyaJbHAS WM
¢ponTanbHas pabota. Ilpu mpenomaBaHuM Kypca akLEHT AENaeTcs Ha CUCTEMHO-AEATEbHOCTHBIN
HOJXO/I.

[IponomxuTensHOCTh U3ydeHHs yueOHoro Kypcea «IIpakTukym no xumum» cocrtasisieT 34 yaca B

10 xnmacce u 34 yaca B 11 kmacce (Bcero 68 yacoB), 1 yac B HeeIIO.

Coaep:xkanmne

10 kiace
TeopeTnueckne 0CHOBBI OPraHNYecKONH XMMHUH

DJNEeKTPOHHOE CTPOEHHUE aToMa yIyiepoja: OCHOBHOE U BO30YXAEHHOE COCTOSHUS. BaneHTHbIE
BO3MOXXHOCTH aToMa yriiepoja. XHUMHUYEcKas CBS3b B OpPraHMYECKUX COEIUMHEHUsX. THIibl
ruOpuan3ali aTOMHBIX opOuTanel yriaepoaa. MexaHu3Mbl 00pa30BaHUS KOBAJEHTHOM CBS3HU
(0OMEHHBIH M JIOHOPHO-AaKLENTOpHBIN). THUIBI MepekpbIBaHUA aTOMHBIX OpOuTalied, G- U T-CBS3H.
OnuuapHasi, ABoWHas W TpoilHas cBs3b. CrocoObl pa3pbiBa CBsA3€ B MOJIEKyJaX OpraHMYECKUX
BemecTB. [loHsaTHE 0 CBOOOTHOM paguKaiie, HyKiIeopuie u dIeKTpoduIe.

Teopus ctpoenust oprannyeckux coeuHeHuid A.M. ByTinepoBa u coBpeMeHHbIE TPEICTaBICHUS
O CTPYKTYpe MOJIEKYJ. 3Ha4YeHHE TEOpUU CTPOEHHUS OPraHUYECKUX COEAMHEHHMU. MonekyispHsle u
CTPYKTYpHBIE (opMyJibl. Buasl H30Mepuu: CTPYKTypHasi, IPOCTPAHCTBEHHAs. DJIEKTPOHHbIE 3(DPEKTHI
B MOJIEKYJIaX OpPraHMYECKUX COEAMHEHUN (MHAYKTUBHBIN U ME€30MEPHBIN 3(PPEKTHI).

OcobeHHOCTH U KiIaccU(UKalMsg OpraHMuecKuX peakiuil. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peakuy B OpraHMYECKON XUMUH.

YriieBoaopoasl

Ankanbl. ['omonoruueckuil psia ankaHoB, oOmias (opMyia, HOMEHKIATypa U H30MEpHS.

DNEKTPOHHOE ¥ HPOCTPAHCTBEHHOE CTPOEHHE MOJEKYN AalKaHOB, SP -THOPHMAM3ALMS ATOMHBIX

opOuTaneit yrieposaa, 6-cBsi3b. OuU3ndecKue CBONCTBA ATKAHOB.



XHWMHMYECKHE CBOMCTBA QJIKAHOB: pEaKIUU 3aMEIICHMs, W30Mepu3aluH, JAeTHIpUPOBaHMUS,
LIMKJIM3alUU, TUPOIN3a, KpEeKUHra, ropeHus. llpencrapienne o MexaHu3Me peakUuid paauKaaibHOTO
3aMeIIeHus.

Haxoxnenue B npupojie. CriocoOb! MorydeHus 1 IPUMEHEHNE aJIKaHOB.

Huknoankanel. Ob6mas Qopmyna, HOMeHKIaTypa U uzoMmepus. OCOOEHHOCTH CTPOEHUS U
XUMUYECKUX CBOMCTB MaJIbIX (IIUKJIOMPOIIAH, MUKIOOYTaH) U OOBIYHBIX (IIUKIIONEHTAH, [IMKJIOTEKCAH )
UKJI0ANKaHOB. CIIOCOOBI MOTY4YEHUS U IPUMEHEHHE [TUKIOAIKAHOB.

Anxensl. ['oMOIOTHYECKUH psAll aKEHOB, o0mIas (opmyia, HOMEHKJIATypa. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOSHHE MOIEKYJT aTKEHOB, SP>-THOPHIM3aIis aTOMHBIX OpOMTasIeH yriepoa, o-
u m-cBsizu. CTpyKTypHas ¥ reoMeTpuueckas (Luc-TpaHc-) uzoMepus. Pu3ndeckue CBONCTBA aIKEHOB.
XUMHYECKHE CBOWCTBA: PEaKUMM IIPUCOCINHEHHUs, 3aMEILIECHHS B (-IIOJI0KEHHUE IIPU ABOMHOU CBSA3H,
nonumepusanuu 1 okucienus. Ilpasuno MapkoBaukoBa. KauecTBeHHbIE peakiiy HA ABOMHYIO CBS3b.
CrocoOsl MoJTy4eHus U IPUMEHEHHUE alIKeHOB.

Aunkaauensl. Kimaccudukarust ankaganeHoB (CONPsKEHHbBIE, H30JUPOBAHHBIC, KYMYIUPOBAHHbLE).
Oco0eHHOCTH JIEKTPOHHOTO CTPOSHUS M XUMHUYCCKUX CBOWCTB COMPSOKEHHBIX NUEHOB, 1,2- u 1,4-
npucoeauHenue. llomumepusanust conpsok€HHbIX IueHoB. CrnocoObl MOJIyYeHUS U NPUMEHEHHE
AJIKa/INECHOB.

Anxunbl. ['omonormdeckuil psia ajakuHOB, oOmias Qopmyna, HOMEHKIATypa M HM30MEpHS.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKY] QJIKHHOB, Sp-THOpHAM3ALMS aTOMHBIX
opOutaneii yriaepoga. @Pu3nuecKue CBOWCTBA AaJKWHOB. XHWMHUUYECKHE CBOWCTBA: PpEaKIUU
MPUCOEIUHEHMS, TUMEpPU3ALMK W TpUMEpU3alu, OKHCIEHUs. KHCIOTHbIE CBONCTBAa aJKWHOB,
UMEIOIINX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBeHHble peakluu Ha TpOoHHYI CBs3b. CrnocoObl
MIOJIy4Y€HUs U IPUMEHEHHUE aJIKUHOB.

ApomaTtudeckue yrieBojopojabl (apeHsl). ['oMonorudeckuid psia apeHoB, oOmias ¢dopmyrna,
HOMEHKJIaTypa W HU30MepHs. ODJIEKTPOHHOE U MNPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl OeH307a.
dusnueckue cBocTBa apeHOB. XMMUYECKUE CBOMCTBA OEH30J1a M €r0 TOMOJIOTOB: PEAKIIMU 3aMeLCHHS
B OEH30JIbHOM KOJIbLIE U YTJIEBOJAOPOJHOM paJiuKale, peakliuy NPUCOEANHEHNS, OKUCIEHNE TOMOJIOTOB
oenzona. IlpencraBienne o0 OPUEHTHUPYIOIIEM JEHCTBUM 3aMeCTUTENIed B OEH30JbHOM KOJbBIE Ha
MpUMepe alKWIBHBIX PauKalioB, KApOOKCUIBHOM, THAPOKCUIBHON, aMUHO- M HUTPOTPYIIBI, aTOMOB
rajoreHoB. OcoOEHHOCTH XMMHYECKHUX CBOMCTB crtupona. [lomumepusanus cruposa. CrnocoOsl
MOJIy4YEHUs U TIPUMEHEHUE apOMATUYECKUX YTIIEBOJI0POIOB.

I'eneTnueckas CBSI3b MEXK/1y Pa3IMUHBIMU KJIaCCaMU YTJIEBOJIOPOJIOB.

DNEKTPOHHOE CTPOEHUE T'aJIOTEHIIPOM3BOIHBIX YIVIEBOAOPOJAOB. Peakiuu 3amelieHns rajioresa
Ha TUAPOKCOTPYIIY, HUTPOTPYIIy, IHAHOTPYIITY, aMUHOTrpyniy. JleficTBie Ha rajJoreHIpou3BOJHbIE

BOJTHOTO M CIIUPTOBOTO pacTBOpa MIENouu. B3anmoelicTBie TUrajoreHaaIkaHoB ¢ MarHUEM U ITTHKOM.
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Ilonsarue 0 MCETAJLTIOOPTraHHUYCCKUX COCIMHCHUAX. Hcnonp3oBanue raJIOrCHIIPOMU3BOAHBIX

YTJIE€BOOPOAOB B OBITY, TEXHUKE U NPU CUHTE3€ OPraHUYECKHX BELIECTB.

Kuciopoacoaep:kamme opranu4eckue CoeINHEHUs

[Ipenensuble oqHOaTOMHBIE cIUPTHL. CTpoeHUE MOJIEKYJ (Ha MpUMEpe METaHoja U 3TAaHOJA).
I'omonoruueckuit psn, obmas Gopmyina, U3oMepusi, HOMEHKIAaTypa U kiaccupukanus. Ouzndeckue
CBOMCTBa MpENEIbHBIX OJIHOATOMHBIX CIHUPTOB. BOJOpOJHBIE CBSI3U MEXAY MOJEKYJaMU CIHUPTOB.
XUMHUYECKME CBOMCTBA: pEAKUHUHM 3aMEUICHHUs], ACTUAPATALMU, OKHUCJIEHUs, B3aUMOJCHCTBUE C
OpraHMYEeCKUMH M HEOPraHMYECKUMU KucioTaMu. KauecTBeHHas peakuus Ha OJHOATOMHBIE CIUPTBHI.
JleiicTBue 5TaHONa M MeTaHOJa Ha opraHu3M uesjoBeka. CrnocoObl THOMy4YeHUS U TPUMEHEHHE
OJIHOATOMHBIX CITUPTOB.

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

MHOroaroMHble CIUPTHI — STUICHTIUKOIb U rauuepuH. Ousndyeckue 1 XUMHYECKUE CBOMCTBA!
peakiuy 3aMEIICHHs, B3aUMOJCHCTBHE C OPraHWYECKUMH W HEOPraHMYECKUMHU KHCIOTAMH,
KaueCTBEHHAsi peakIusi Ha MHOrOaTOMHbIE CHUPTHL. lIpencraBieHne O MeXaHU3ME peaKIMid
HyKJIeopuIbHOro 3amenienus. JlelictBue Ha opraHu3M yenoBeka. CriocoObl MOMYYeHHs U IPUMEHEHHUE
MHOI'0ATOMHBIX CIIUPTOB.

@®enon. CTpoeHHE MOIEKYNbI, B3aUMHOE BIUSHUE TUIPOKCOTPYIIBI M OEH30JBHOTO Spa.
duznyeckue cBoiicTBa GpeHona. OCOOEHHOCTH XUMHYECKHX CBOMCTB (peHona. KauecTBeHHBIE peakiuu
Ha  (Qenon. Tokcuunocth  (¢enona. CrnocoObl  TONMydeHUST U NpUMEHEHHEe  (eHona.
®denondopmanbaeruHas cMoa.

KapOonumnbHble COeMHEHHS] — albJETUIbl U KETOHBI. DIEKTPOHHOE CTPOCHHE KapOOHUIBHOMN
rpynmnsl. ['oMoiorudeckue psijibl albIeruI0B U KETOHOB, 0011ast hopMyia, H30MepUs 1 HOMEHKIIATypa.
®du3nuecKre CBOKMCTBA albAETU0B U KETOHOB. XUMHUUYECKHE CBOMCTBA aJIbJAETUIOB U KETOHOB: PEAKLIUU
npucoenuHeHus. OKUCIICHNE aJIb/IETUIOB, KAU€CTBEHHBIE PEAKIINK Ha anbaeruibl. CriocoObl MoaydeHus
Y TIPUMEHEHHUE aJIbJCTHIOB U KETOHOB.

OAHOOCHOBHBIE TIpeJeNbHbIE KapOOHOBBIE KHUCIOTHL. (COOEHHOCTH CTPOCHHUS MOJEKYI
KapOOHOBBIX KUCIOT. M30Mepust 1 HOMeHKIaTypa. Pusnueckrue CBOMCTBa OHOOCHOBHBIX MPeNeIbHBIX
KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXIYy MOJEKYyJIaMu KapOOHOBBIX KHCJIOT. XHUMHYECKHE
CBOMCTBA: KHCIIOTHBIE CBOWCTBA, PEAKIUSA ITEPUPUKAINH, PEAKIIUA C YIaCTHEM YTJIEBOJOPOIHOTO
paaukana. OcoOEHHOCTH CBOWMCTB MYpaBbUHOW KHUCIOTHL. [lOHSATHE O TPOU3BOIHBIX KapOOHOBBIX
KHCIIOT — CIOXHBIX ddupax. MHoroobpazue KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH CBOWCTB

HCMIPCACIIBHBIX U apOMATHYCCKUX Kap60HOBI)IX KHCJIOT, )II/IKap6OHOBI)IX KHCJIIOT, FI/IJIpOKCI/IKap60HOBBIX



kucnot. [IpeacraBureny BhICHIMX KapOOHOBBIX KHCIOT: CTE€ApUHOBAs, NAJIbMUTHHOBAS, OJIEMHOBAs,
JIUHONe8asl, TUHOIeH06as KACIO0Thl. CiocoObl MOTy4YeHUs U IPUMEHEHHEe KapOOHOBBIX KHUCIIOT.

Cnoxwubie 3¢upbl. ['omonoruueckuit psan, obmas dopmyna, U30MEpUs M HOMEHKIATYpA.
OU3NYECKUE U XUMUYECKHE CBOMCTBA: THIPOJIU3 B KUCIIOMN U IIEJIIOYHOMN Cpelie.

XKupsl. Crpoenue, pusndeckrie 1 XUMHUUECKHUE CBOWCTBA KUPOB: THIPOJIHN3 B KUCIION U IIETOYHON
cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPIKAIIMX OCTATKU HEMPeIeIbHBIX JKUPHBIX KUCIOT. JKUpHI B
IpUPO/JIE.

MoHocaxapuabl: TIII0K03a, (PPyKTO3a, TalakTo3a, pudo3a, 1e30Kchuprud03a. Pu3ndecKue CBOMCTBa
u HaxoxnaeHue B mpupone. dorocuHTe3. XMMHUYECKHE CBOWCTBA TIIIOKO3BL: PEAKIUU C Y4acTHEM
CHUPTOBBIX U aJbJAECTUAHON IPYII, CIUPTOBOE U MOJIOUHOKHUCIOE OpokeHue. [IpumMeHeHne rioKo3bl,
e€ 3HaueHWE B JKU3HEIEATENBHOCTH opraHusma. Jlucaxapuipl: caxapo3a, MajlbTo3a U JIAKTO3a.
BoccranaBnuBaromye 1 HeBOCCTaHaBIUBaroLue qucaxapuabl. ['unponus nucaxapunos. Haxoxnenue B
npupojie u npumeHenue. [lonucaxapuapl: Kpaxmai, IIMKOTeH U Leuiroio3a. CTpoeHrne MakpoOMOJIEKYJ
Kpaxmasa, INIMKOTeHa U LeJUT0NI03bl. PU3ndeckue CBOMCTBA Kpaxmalia M HEJUTI0N03bl. XUMHUECKHE
CBOMCTBA Kpaxmaja: I'MIpOoJu3, KaUeCTBEHHAsl peakliys C M0JI0M. XUMUYECKHE CBOMCTBA 1IEJIIHOI03bI:
THIPOJINA3, TOJy4YeHue 5(gupoB wnewrono3bl. lloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

aleTaTHBIN MIENK).

A3oTcoaepxkamye OpraHudecKue coeTuHeHMsl.

AMMHBI — OpraHUYecKHe MPOU3BOAHBIE amMMuaka. Kinaccudukaius aMruHOB: anupaTHYECKUE U
apoMaTH4YecKHe; TEepBUYHbIE, BTOPUYHbIE M TpeTuuHble. CTpoeHHe MoJeKkyn, obmas dopmyna,
M30MepHsi, HOMEHKJIAaTypa U (U3MUecKrue CBOMCTBA. XUMHUYECKOE CBOMCTBA aln(aTUYECKUX aMUHOB:
OCHOBHBIE€ CBOMCTBA, aJKUJIMPOBAHUE, B3aUMOJCHCTBUE NEPBUYHBIX AMUHOB C a30TUCTON KHCIIOTOM.
Coau alKuIaMMOHUSL.

AHWIIMH — TpEeJCTaBUTENTh aMUHOB apoMaruueckoro psga. CtpoeHue aHwivHa. B3aumuoe
BIMSHHE TPYINI aTOMOB B MoJieKyjae aHuinHa. OCOOEHHOCTH XWUMHYECKUX CBOWCTB AaHHMIIMHA.
KauectBennsie peakuuu Ha aHWIMH. CriocoObI MOJTy4YeHUs W NMPUMEHEHHE aln(aTHUYeCKuX aMHUHOB.
[TonydyeHnue aHWIMHA U3 HUTPOOEH30Ia.

Amunokucnotel. Homenknarypa u uzomepus. OTaenbHbIE MPEACTABUTENM O-aMHUHOKHUCIIOT:
IIMOUH, ananuH. Pusnmdyeckrue CBOMCTBA aMHWHOKHCIOT. XHUMHWUYECKHE CBOWCTBA AMHHOKMCIIOT Kak
aM(pOTEepPHBIX OPTaHNYECKUX COCTUHEHUH, peaKIns MOJTUKOH ISHCAIIH, 00pa30BaHUe MENTHIHON CBS3H.

buonornueckoe 3HaueHne aMmuHOKUcIIoT. CHHTE3 U TUAPOJIN3 ICTITUIOB.
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Kaaccndukanus Bemecrs

Knaccudukanms HeopraHmueckux BEIIEeCTB 10 COCTaBy U MO cBoicTBaM. [IpocThie BemecTsa:
MeTaJlIbl U HeMeTaibl. Asnotponus. CloXHble HEOPraHU4YECKHE BellecTBa. buHapHbIE COeNNHEHNS.
Bonopoansie coenuHeHuss 37€MEHTOB TIIaBHbIX mnoAarpynn. [lonstue ruapokcunoB. OCHOBHBIE,
KHCIIOTHBIE ¥ aM(DOTEpHbIE TUAPOKCUIBL.

Knaccudukanus opranmdeckux BemiecTB. OOmue MONEKyIspHble (HOPMYNBI H3YYEHHBIX
KJIACCOB OPraHUYECKHUX BEILIECTB.

Homenknarypa Heopranuueckux u opranuueckux BemectB. Homenknatypa WIOIIAK:

3aMCCTHUTCIIbHAsA U paﬂHKaﬂbHO-q)yHKHHOHaHBHaﬂ. TpI/IBI/IaJIBHbIG Ha3BaHUWA OPTaHUYCCKUX BCUICCTB.

CBoJlicTBa M OJTyYE€HHE OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BellecTB
CBoiicTBa OCHOBHBIX, KUCIOTHBIX U aM(OTEPHBIX OKCUIOB U THIPOKCUIOB.
Comu: xiaccudukanus, CrocoObl MOJIYYEHHS CpPEOHHX COJieH, CBOWCTBA CpPEIHHUX COJIEH,
MOJTy4EHUE KUCIIBIX U OCHOBHBIX coJiei. CriocOOBI TpeBpaIlieHNs] Pa3IUYHBIX TUIIOB COJIEH IPYT B IpyTa.

I'enermueckas CBA3b MCXKY KilaCCaMU HECOPTaHNYCCKUX BCIICCTB

I'maposus
I'unponu3z 6uHapHbIx coequHeHui. ['unponus coneit. Bzaumuoe ycunenue runponusa. ['naponus
B 0pFaHI/Iq€CKOI71 XHUMHHN (FI/IILpOJII/IS CJIOKHBIX 3(1)I/IpOB, Au- W 1[ojJucaxapuaoB, ICOTUAOB,

TraJIOrCHOMNPOU3BOAHBIX aJ'IKaHOB).

OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE P€aKIuu B HeOpFaHI/I‘IeCKOﬁ Hu opralmqeucoﬁ XUMHHU

OnpeneneHHe CTCIICHU OKUCJICHUSA 3JICMCHTOB B HCOPTaHUYCCKUX N OPraHUYCCKUX BCIICCTBAX.

TunuyHble OKUCIUTEIN U BOCCTAHOBUTEIIH. KJ'IaCCI/I(i)I/IKaLII/IH OKHCIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX
peaKHHﬁ. Bnusiaue Cp€Abl, KOHICHTpalUUW W TCMICPATYpPbl HaA MPOTCKAHUC OKHUCIUTCIBHO-
BOCCTaAaHOBHUTCIIBbHBIX peaxunﬁ. OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCaKkuu B OpFaHHqCCKOﬁ XUMUH:

MATKOC U KECTKOC OKUCIICHUC aJIKCHOB, OKHUCJICHHUE apCHOB, CIIMPTOB, AJILJACTHUI0B.

DJIeKTPOJIN3, 3IeKTPOXUMHUYECKHE CIIOCOObI MOJIYYeHHs BelleCTB
3J'IeKTp0J'IH3 KaK COBOKYITHOCTH OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ, KaTOOHBIC "
AQHOJHBIE TPOIIECCHI. DJEKTPOJIU3 PACTBOPOB M PACIIABOB COJIEH. DJIEKTPOJIM3 IIETOYEH, KHUCIIOT.
DReKTpoan3 coliei KapOOHOBBIX KUCIOT. DJIEKTPOXUMHUUYECKUE CITOCOOBI MOTYYCHUS HEOPTaHUIECKUX

BCIICCTB.

Ocobennoctu IJEKTPOHHOI'0 CTPOCHHUA M XHMHYECCKHUX CBOMCTB OPraHuvYeCKHUX BCIIECTB
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OCOoOEHHOCTH IEKTPOHHOT'O CTPOEHUS YIIIEBOJOPOIOB (TUIIBI THOPUIN3AIMM ATOMOB YIIIEpOAa,
0- U T-CBsA3M). XapaKTepHble XUMUYECKHE CBOWCTBA AJIKaHOB, LIUKJIOAIKAHOB, AJIKEHOB, AJIKa/IUCHOB,
QJIKUHOB M apOMaTUYECKMX YIJIEBOAOPOAOB. MOHHBIM M pajMKalbHBIA MEXAHU3MBl PEaKLHUU B
opranuueckoil xumuu. [IpaBuna MapkoBHUKOBa U 3aiileBa.

OCOOEHHOCTH  BJIEKTPOHHOI'O  CTPOEHUS  (DYHKIMOHAIBHBIX  Ipynn  (TMJIPOKCUIIBHOM,
KapOOHMJIbHOM, KapOOKCWIIBHOW) M MX BIIMSHHUE HA CBOICTBAa KUCIOPOJACOJEPKAILUX OPraHUYECKHUX
COCIMHEHUN.

XapakTepHble XMMUYECKHE CBOMCTBA IPEACIIBHBIX OJHOATOMHBIX M MHOIOATOMHBIX CIUPTOB,
(eHOoI10B, albAEru10B, KETOHOB, NIPEIEJIbHBIX KAPOOHOBBIX KMCIIOT, CIOXKHBIX H3(UPOB.

OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHMSI aMUHOIPYIIBI, BIMSHUE AMUHOIPYIIBI HAa CBOWCTBA
BELIECTB.

XapakTepHble XMMHMYECKHE CBOMCTBA a30TCOJAEPKAIUMX OPraHUYECKHUX BEUIECTB: aMUHOB M

AMUHOKHCJIOT. AHUJINH. Hp06neMa B3aMMHOI'O BJIMAHHUSA aTOMOB Ha IIPUMCPC aHUJIMHA.

I'eneTnuyeckasi cBf3b MEKAY KJIacCaMM OPraHu4YeCKUX U HCOPraHM1eCKuX BEIIECTB
I'eneTnueckas cBI3b MCKAY YIJICBOAOPOAAMU. KOHCTPYKTI/IBHLIC U ICCTPYKTUBHBIC PCAKIINU.
B3aumocBs3b MCKAY YyrjeBoaopoaaMu M KHUCIOPOACOACPKAIIUMHU COCAUHCHUSAMU. Peakiuu
TaJIOrCHUPOBAHUA W ACTAIOICHUPOBAHUA, TUApAaTallMU W ACTUApATalluU, T'MAPOraJIorCHUPOBAHUA U
ACTUAPOraJIOrCHUPOBAHUA.

BzaumocBs3b MCKAY  KHCIOPOACOACPIKAIIUMU )51 a30TCcoACp)KaAllUMHU OpraHNU4YCCKUMU
BCIICCTBAMMU.

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pCakuun B TCHETHYSCKOM B3aMMOCBSI3HU MCXKAY KilacCaMu

BEIIICCTB.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMUWHU HA
YIJYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHBI
JIndHOCTHBIE  pe3yJabTaTbl OCBOGHMSI Kypca OTpaxaroT Cc(QOpPMHPOBAHHOCTh  OIbITA
MO3HABATEIPHOM W  TPAKTHYECKOW JCSATEIBHOCTH OOYy4aroIIUXCs B TMPOIECCe peaaH3alliu
00pa3oBaTeIbHOU JACATEILHOCTH. B TOM YKCJIC B YaCTH:
1) rpaIaHCKOTr0 BOCIIMTAHUSA:
® OCO3HAHMS O0YYarOIIMMHCS CBOMX KOHCTUTYLIIMOHHBIX MpaB M OOA3aHHOCTEH, yBaMeHHs K

3aKOHY U IPABOIIOPAAKY,



®IPE/ICTABJICHUS O COLUUAIbHBIX HOPMax W IMPaBWIAX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHUBE;
®'OTOBHOCTU K COBMECTHOM TBOPHYECKOM IESITEIbHOCTH IPU CO3JAHUU YYEOHBIX IPOEKTOB,
peleHrH y4yeOHbIX M T03HABaTEIbHbIX 3aJ]ay, BHIIOJIHEHUH XUMHUECKUX HKCIIEPUMEHTOB;
® ClIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTYMEHTHI IPYTUX TIPH
aHaJM3e pa3IMYHBIX BUJOB YUEOHOH NeATETbHOCTH;
2) IaTPHMOTHYECKOI0 BOCIIHTAHUS:
® [[EHHOCTHOI'O OTHOLIEHUS K UCTOPMUYECKOMY U HAyYHOMY HACJIENIO OTE€YECTBEHHOW XUMUH;
® YBAXEHUS K MPOILIECCY TBOPUECTBA B 0OJACTH TEOPHH U MPAKTUYECKOTO MPHIOKEHHUS XHUMHUHU,
OCO3HaHMs TOrO, YTO JAHHbIE HAyKHM €CThb PE3yJbTaT JUIMTEIbHBIX HAOIIOAEHUH, KpPOMOTIUBBIX
9KCHEPUMEHTATIbHBIX IIOUCKOB, TOCTOSIHHOTO TPY/AA YUEHBIX U MPAKTUKOB;
® WHTEpeca M MO3HABATEIbHBIX MOTHBOB B TMOJIYYEHUH U MOCIEAYIONIEM aHaIn3e HH(YOpMAIH O
NEPEZOBBIX JOCTUKEHUAX COBPEMEHHOM OTEUECTBEHHON XUMHUU;
3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSI:
® HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOI0 MOBEJICHHUS;
® CTIOCOOHOCTH OIICHWBATh CUTYAaIlUH, CBS3aHHBIC C XMMUYECKUMH SIBICHUSMH, U MPHHAMATh
OCO3HAHHBIEC PEIICHHS, OPHEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;
®TOTOBHOCTH OLIEHMBATh CBOE TMOBEICHHE MW TIOCTYIKM CBOMX TOBApPHUINEH C MO3UIMN
HPABCTBEHHBIX U MPABOBBIX HOPM H C YIETOM OCO3HAHHMS ITOCIIEACTBUH IOCTYIIKOB;
4) ¢popmMupoBaHHUsI KYJIbTYPbI 3/I0POBbSI:
®[IOHMMaHMUs IIEHHOCTEH 310poBOro MW 0Oe3omacHoro obpaza >KU3HHM, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DPM3NYECKOMY U IICHXHYECKOMY 3JI0POBBIO;
e cOOJII0/IEHMSI ITPaBUJI 0€30MaCHOT0 OOPAILEHNUs C BELIECTBAMH B OBITY, IIOBCEIHEBHOM KHU3HH, B
TPYAOBOM AEATEIbHOCTH;
® IOHUMaHMs LIEHHOCTH MPAaBUJI HHAMBUIYaTbHOTO U KOJJIEKTUBHOIO 0€30MacHOT0 MOBE/ICHHS B
CUTYyallUsAX, YTPOXKAIOLIUX 3J0OPOBBIO U )KU3HHU JIIOJIEH;
® OCO3HAHMSI TOCITEICTBUI W HENPHUATHS BPEIHBIX TPUBBIYCK (YIIOTPEOJICHHS aIKOTOJI,
HapKOTHKOB, KypeHHS);
5) TpyoBOr0 BOCIIMTAHHUS:
® KOMMYHUKAaTHBHOM  KOMIIETEHTHOCTH B  y4eOHO-MCCIENOBaTeNbCKONW  JEATeNbHOCTH,
OOIIECTBEHHO TTOJIE3HOM, TBOPUYECKON U APYTHX BUAAX JEATCIHHOCTH,
®yCTAHOBKM Ha AaKTUBHOE YydYyaCTHE B pEIIeHMHM MPAKTUYECKUX 3aJad  COLUAIBHON

HaIlIpaBJICHHOCTU (B paMKax CBOCTO KJ1acca, IJ_IKOJ'IBI);



e UHTEpeca K NMPAKTHUYECKOMY M3YyUEHHIO NMPOo(eccuil pa3IuyHOro poaa, B TOM YUCIIe Ha OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HaHUH 10 XUMHWH;

® YBa)KCHHUS K TPYAY, JIIOIAM TPYZAA U pPe3ylbTaTaM TPYAOBOH IEATEIbHOCTH;

®OTOBHOCTU K OCO3HAaHHOMY BBIOOPY MHAMBUIYAJIBHOM TpaeKTopuu oOpa3oBaHus, Oyayuiei
npodeccun U pealn3alud COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U MOTpeOHOCTEN 0011eCTBa;

6) IKOJIOTHYEeCKOr0 BOCIUTAHMSI:

® HKOJIOTMYECKH 11€1€CO00pa3HOro OTHOLIEHUS K TPUPOJIE KaK HICTOUHUKY CYLIECTBOBAHUS )KU3HU
Ha 3emie;

® [IOHUMAaHMs TJO00AJIBHOIO XapakTepa 3KOJOIMYECKHX Ipo0JieM, BIMSHUS SKOHOMUYECKHX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLUAIBHOM CPEIbL;

® OCO3HAHUSI HEOOXOJUMOCTU HCHOJIb30BAaHUS JOCTUIKEHUN XHMHUU JJIs PELIEHHs] BOIPOCOB
PalLMOHAIBLHOTO IPUPOAOIOIb30BAHNUS;

® AKTUBHOI'O HENIPUATHS JEUCTBUN, IPUHOCAIIUX BPE OKPYXkKAIOLIEH IPUPOJIHON Cpele, yMEHUS
IIPOrHO3UPOBATh HEOJIArONPUATHBIE 3KOJOTMUYECKHE IOCIEACTBUS MPEANPUHUMAEMBIX JCHCTBUHA U
IIPEAOTBPALIATh UX;

®HAIMYMUSA PA3BUTOTO 3KOJOTMYECKOIO MBIIUICHHS, OKOJOTMYECKOM KYJIbTYpPBI, OIIBITA
NEeATEIbHOCTH YKOJIOTHYECKOM HAIIPaBICHHOCTH, YMEHHs PYKOBOJICTBOBATHCSI UMH B ITIO3HABATEIIBHOM,
KOMMYHUKAaTUBHOM M COLMAIBbHOM NpPAaKTUKE, CIOCOOHOCTM M YMEHHUS AKTUBHO IPOTUBOCTOSTH
UJE0JI0TUHN XeMopoouu;

7) HIEHHOCTH HAYYHOT'0 TIO3HAHMSI:

® MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOMN
MIPaKTUKH;

®[IOHMMaHMs CcHeUM(PUKH XHMUU KaKk HayKH, OCO3HaHUS €€ poiu B (OpMHUPOBAHUU
PaIMOHAIBLHOTO HAYYHOI'O MBIIUIEHHUS, CO3JaHUH LEJIOCTHOTO IPEACTaBIEHHUS 00 OKpYKaloleM MHUpe
KaK O €IMHCTBE IPUPO/IbI U YETIOBEKA, B TO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEN U peleH!H IpoliaeM
COXpaHEHUs IPUPOTHOTO PABHOBECUS;

® yOSXKIEHHOCTH B O0COOOH 3HAYUMOCTH XHMMHUHU JUI COBPEMEHHOW NMBMIM3AlMU: B €&
F'YMaHUCTHYECKON HApPaBICHHOCTH U BAXKHON POJIM B CO3JaHUM HOBOM 0a3bl MaTepHalbHOM KyJIbTYpBI,
B PEIICHUH IN100aIbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTeTUUECKOI,
MUIIEBON U 3KOJIOTUYECKON 0€30IaCHOCTH, B Pa3BUTUU MEAHUIIMHBI, 00ECTIEUeHUH YCIOBUM YCIEIIHOTO
TpyZa ¥ SKOJIOTUYECKH KOM(POPTHOM KU3HU KaXKJI0T0 YJieHa 00IIeCTBa;

® CCTECTBCHHO-HAy4YHOM  TIPaMOTHOCTH:  IIOHMMAaHHUs  CYIIHOCTH  METOJOB  IIO3HAHWUA,
HCIOJIb3yEMBbIX B €CTECTBEHHBIX HayKaxX, CHOCOOHOCTH UCIOIB30BATh IT0JIy4aeMble 3HAHUS [T aHaIU3a

A OOBSCHEHHUS SIBICHUI OKpY2Karoumero Mupa 1 nmpoucxoadimunux B HEM H3M€H€HI/II7], YMCHUA OCIAaThb
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00OCHOBAHHBIE 3aKJIIOYEHUS HA OCHOBE HAYUHBIX (DAKTOB M UMEIOIIMXCS JAaHHBIX C LIEJIbIO MOIy4eHHs
JOCTOBEPHBIX BBIBOJIOB;

® CIIOCOOHOCTH CaMOCTOSITEIBHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIS PEIIeHUs MpoOiieM B
peabHbIX KU3HEHHBIX CUTYaLlUsX;

e UHTEpECa K I03HAHUIO, UCCIIEI0BATEIbCKON IEATEIbHOCTHY;

® TOTOBHOCTH U CITIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U caMO0OPa30BaHNUIO, K AKTHBHOMY
MIOJIyYEHHIO HOBBIX 3HaHUI 110 XUMHUH B COOTBETCTBHUHM C )KU3HEHHBIMU OTPEOHOCTAMU;

e UHTEpeca K OCOOCHHOCTSM TPY/la B Pa3IMYHBIX cepax MmpohecCHOHATBHON e TeIbHOCTH.

METAINIPEJMETHBIE PE3YJbTATDBI

MertamnpeaMeTHbIC pe3yJIbTaThl OCBOCHUS IPOTPAMMBI BKITFOUAIOT:

e3HaYMMble I (OPMHUPOBAHHUS MHPOBO33PCHHS OOYYAIOUIMXCS MEKIUCIUILTHHAPHBIC
(MexnpeaMeTHbIE) OOIIEHAYYHBIE MOHSTHS, OTPAXKAIOIINE IEIOCTHOCTh HAYYHOH KapTUHBI MUpPa U
crienu(UKy METOIOB ITO3HAHHMS, UCIIOJIB3YEMbIX B €CTECTBCHHBIX HayKax (MaTepusl, BEIIECTBO, SHEPT U,
SIBJICHUE, TPOIIECC, CHCTEMa, HAYYHBIH (DaKT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHSI,
UCCIIeIOBaHKe, HAOII0ICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHE);

® YHUBEpCalIbHbIC yducOHbIC JCHCTBHs (TIO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYIISTUBHBIC),
obecnieunBaromue (GopMUpPOBaHWE (PYHKIIMOHATHHOW T'PAMOTHOCTH W COLMAIBHOW KOMIICTCHIIUU
00y4aromuxcs;

® CTIOCOOHOCTh oOyuaronmxcs UCIIOJIb30BATh OCBOGHHBIE MEXIUCIUTUTMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUS M YHUBEpCcajIbHbIe yueOHbIE JICUCTBUS B MO3HABATENLHON U COIMABLHOM
IIPaKTHUKE.

MeTtanpeaMeTHble  pe3yNbTaThl  OTPAXAOT  OBJAJCHHWE  YHUBEPCAIBHBIMH  y4eOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISATUBHBIMH JIEHCTBUSMHU.

Ilo3HaBaTeIbHBbIE YHUBEPCAJIbHbBIE YUeOHbIE TeiiCTBHUS

1) 6a3oBble JJOrHYeCKHUe AeiCTBHUS:

® CAaMOCTOSITENIbHO  (OPMYIUPOBAaTh M aKTyaJdH3UpoOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

® OTIPEJICIIATH IEJTH JICATSIILHOCTH, 33]1aBast apaMeTPhl M KPUTEPUH UX JIOCTHIKEHUS, COOTHOCHUTH
PE3yNbTAThI AESTEILHOCTH C TOCTABICHHBIMHU LEJISIMH;

® ICTIOJIb30BAaTh TMPH OCBOCHHHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS: BBIICTH
XapaKTepHbIe TPU3HAKU TTOHATUN U YCTaHABIMBATh UX B3aUMOCBSI3b, HCIIOIH30BaTh COOTBETCTBYIOIIUE
MOHATHS 7151 OOBSICHEHUS OT/IETbHBIX (PAKTOB U SBICHUIA;

® BEIOMpATh OCHOBAHUS U KPUTEPUU JIJIS KITacCU(DUKAIIMK BEIIECTB U XMMHUECKUX PEaKITHii;

® yCTaHABJIMBATh IPUYHUHHO-CJICACTBCHHBIC CBA3HU MCXKY U3YUaCMBIMU SABJICHUAMU,
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® CTPOUTH JIOTHUECKUE PACCYXJIEHUS (MHIYKTUBHBIC, JACTyKTHBHBIC, 110 aHAJOTHH), BBISIBISATH
3aKOHOMEPHOCTH M TIPOTUBOPEUMS B PACCMATPUBACMBIX SBICHUSAX, (DOPMyTUpOBaTh BBIBOABI U
3aKJIFOUCHHS;

® IPUMEHSATH B MIPOLIECCE MTO3HAHMS HCIIOJIb3YEMbIE B XUMHUH CUMBOJIMYECKHUE (3HAKOBBIE) MOJICIIH,
peoOpa3oBhIBAaTh MOJIEIBHbIC MPEICTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) JIEMEHTA, XUMUYECKast
¢dopmyna, ypaBHEHME XUMMUYECKOW pEAaKIMM — NpPU PELICHUMH YYEOHbIX I103HABATENbHBIX U
MPAaKTUYECKHX 33/1a4, IPUMEHSATh Ha3BaHHBIC MOJIEIbHBIC TIPE/ICTABIICHNUS JJIS1 BBIIBICHUS XapaKTePHBIX
IIPU3HAKOB U3y4YaeMbIX BEIIECTB U XMMUUYECKHX PeaKIuil.

2) 6a30BbIe HCCIE0BATENBCKHE TeiiCTBHSA:

® BJIaJIeTh OCHOBAaMH METO/I0B HAYYHOT'O IO3HAHMUS BELLIECTB U XUMHUECKUX PEaKIUiA;

e hopMynHMpOBaTh IENM W 33aJa4d  HCCJIEIOBAHMSA, HCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIHO C(OPMYJIMPOBAHHBIE BOMPOCHI B Kau€CTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI JJIS
(hopMHUpPOBaHUS THITOTE3HI 110 MPOBEPKE MPABHIIEHOCTH BHICKA3BIBAEMBIX CY)KJICHHIA;

®BJAJETh HABBIKAMU CAMOCTOSITEJILHOIO IUIAHMPOBAHHUS M IPOBEACHUS YYEHHUYECKHUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHs HAOMIOAaTh 3a XOAOM IPOLECCa, CaMOCTOSTEIBHO
IIPOrHO3UPOBATh €r0 Pe3ybTaT, OpMYJINpPOBaTh 0000IIEHNUS U BBIBOJIBI OTHOCUTEIBHO IOCTOBEPHOCTH
Pe3yIbTaTOB UCCIIEOBAHUS, COCTABISTH 0OOCHOBAHHBIN OTUET O MPOJIEIaHHON padoTe;

¢ IprOOPETATh OMBIT YYCHHYECKOW MCCIIEIOBATENBCKON U MPOEKTHOW JEATEIEHOCTH, IPOSIBIATH
CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEIIECHUs NMPaKTUUYECKUX 3ajad,
MIPUMEHEHHIO PAa3JINYHbIX METO/I0B MO3HAHUSL.

3) pabora ¢ undopmanueii:

® OPHEHTHPOBATHCSI B PA3IMYHBIX MCTOYHHUKAX WHPOpManuu (HAYIHO-TIOMYJISpHAs JTUTEepaTypa
XHUMHAYECKOTO COJIEPIKAHUS, CITPABOYHBIE ITOCOOMSI, pecypchl IHTepHeTa), aHAIM3UPOBATH HH(OPMAITHIO
pa3NUYHBIX BHUJOB U (OPM MPEJICTABICHUsS, KPUTHUECKH OLEHMBATh €€ JOCTOBEPHOCTh M
HETPOTHBOPEYHBOCTE;

¢ hOpMYIIMPOBATH 3APOCHI U TIPUMEHSTH PA3JIMYHBIE METO/BI ITPH MOUCKE U 0TOOpE MHPOPMAITHH,
HE00XO0ANMOM JJIs1 BBIIOJTHEHUS y4eOHBIX 3a/1a4 ONpeAeaEHHOTO TUIIa,

e IprOOpeTaTh OIBIT WCIOJNB30BaHUS HH()OPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHH U
Pa3TMYHBIX TOUCKOBBIX CUCTEM;

® CaMOCTOSITENIbHO BBIOMpPATh ONTHMANbHYIO (OpMY MpeAcTaBieHUuss HHGOpMAIMH (CXEMBI,
rpaduku, TuarpamMmbl, TaOJIUIBL, PUCYHKHU U IPYTHE);

® IICTI0JIb30BaTh HAYYHBIH S3bIK B Ka4eCTBE CPEJCTBa NpU paboTe ¢ XUMUYECKO nHpopmanueit:
IPUMEHATh MEXIpeaAMeTHbIe ((pu3nueckne M MaTeMaTHYECKHME) 3HAKM W CHMBOJBI, (POpMyIbI,
ab0peBHaTypbl, HOMEHKJIATYpY;

® IICTI0JIb30BaTh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HAITISAJHOCTH.
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KoMMyHHKaTHBHBbIE YHHBepPCAJbHbIE YUeOHbIe 1elicTBUS:

®33/1aBaTh BOMPOCHI 10 CYMIECTBY 00CYKIAEMO TEMBI B XOJI€ TUATIOTa U/ UM TUCKYCCUH,
BBICKA3bIBaTh UeH, (GOPMYJIUPOBATH CBOU MPEJIOKEHHSI OTHOCUTEIHHO BBITIOJHEHHS MPEATIOKEHHOM
3a/1a4u;

®BBLICTYIaTh C IIPE3CHTALMEN pe3yJabTaTOB ITO3HABATEIIBHOW JIE€ATEIBbHOCTH, IOJYYEHHBIX
CaMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHKAaMHU IIPU BBIIOJIHEHUM XMMHMYECKOIO 3KCIEPUMEHTA,
MPaKTUYECKOH pPaOOTHl MO HCCIEJOBAHUIO CBOWCTB HM3Y4aeMbIX BEIIECTB, pealu3aliu y4eOHOro
npoekTa, M (HOpPMyIMpPOBATh BBIBOABI IO pPE3ylbTaTaM MPOBEAEHHBIX HCCICAOBAHUN MyTEM
COTJIACOBAHUS MO3UIHM B X0J1€ 00CYKACHHSI U 0OMEeHa MHEHUSIMHU.

PeryasiTuBHbIe YHUBepCaJIbHbIE YYeOHbIE 1eiicTBUS:

® CAMOCTOSITEIIBHO IUIAHUPOBATh M OCYLIECTBIATH CBOIO IIO3HABATEJIBHYIO JIESITEIBHOCTD,
ompezaensis e€ UeMM W 3aJadd, KOHTPOJIUPOBATH M MO Mepe HEOOXOJUMOCTH KOPPEKTUPOBATH
MpearaéMblil aIrOPUTM JACUCTBUIA NP BHIMOJIHEHUH YYEOHBIX U UCCIIEI0BATEIbCKUX 3a/1a4, BEIOUPATh
Haubosee 3h(HEeKTUBHBINA CIIOCO0 UX pEIICHUs C Y4ETOM MOJIyYeHHs HOBBIX 3HAHHM O BEIIECTBAaX H
XMMHYECKUX PEAKIUSAX;

® OCYIICCTBIIATE CAMOKOHTPOJIb ACATCIIBHOCTU HAa OCHOBC CaMOaHaJIM3a U CAMOOILICHKH.

INPEIMETHBIE PE3YJIbTATBI

® 3HaTh U NOHMMAaTb OCHOBHBIE 3aKOHBI U TEOPHUM XUMMHM, IPUMEHATh UX NPH PELICHUU
MIPAKTUYECKHUX M PACUETHBIX 33]1a4;

® [IPOBOJUTH CAMOCTOSITENbHBINA MOMCK XUMHUYECKONH MH(POPMAIIH C UCHIOIb30BaHUEM

®  Pa3IMYHBIX UICTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX U3JaHUH, KOMIIBIOTEPHBIX 0a3 TaHHbIX,

e pecypcoB UHTepHeTa);

® HCIIOJIb30BAaTh KOMIBIOTEPHbIE TEXHOJIOTUHU JIJIs1 00pabOTKH, Nepelau U IpeCTaBICHUS
XUMHUYECKON MH(OpMaIUK B pa3InYHbIX (popMax;

® CIIOJIb30BAaTh NPUOOPETEHHbIE 3HAHWA M YMEHUS B IPAKTHMUECKOH IESTeNbHOCTH U
MOBCEIHEBHOM JKU3HU JUIsI OOBSCHEHUS XUMHYECKHUX SIBICHUH, MPOUCXOJSAIINX B
MpHUpo/Ie, OBITY U Ha IPOU3BOJICTBE;

® ONpEIeNEeHNUs BO3MOXXHOCTH IPOTEKAaHHsS XHMUYECKUX IPEBPALLEHUN B Pa3IMUHBIX
YCIOBUSIX U OLEHKH HMX IIOCIEACTBUM; HKOJOTMYECKHM TIPaMOTHOIO IOBEACHUS B
OKpY>Karollen cpere;

®  OLECHKHU BIMSHMS XMMHUYECKOTO 3arpsI3HEHUS OKPYKAIOIIEH CPebl HA OPraHU3M YEJI0BEKa

U JpYTH€ )KUBbIE OPTaHU3MBI;
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PabGouast mporpamma cocTaBiieHa C y4eToM pabodeil mporpaMMmbl BOCIHUTaHHS. B maHe
peain3alii TEPBOOYEPEIHBIX BOCHUMAMENbHHIX W PA3BUBAOIINX (DYHKUUN LETOCTHOM CHUCTEMBbI
cpeaHero oomero o0Opa3oBaHus MPH U3yYCHUHU TPeIMeTa «XUMUS» Ha YIIyOIEHHOM YpOBHE 0COOYIO
aKTyaJIbHOCTb MPUOOPETAIOT TAKKE LENU U 3a/1a4H, KaK:

® pa3BUTHE OOIICTIPUHATHIE HOPMBI MTOBEACHUS, TPABHIII OOIICHHS CO CTApIIUMU (YUUTEISIMU) U
CBEpCTHUKAMH (IIKOJIbHUKAMH ), IPUHIUIIOB y4eOHOW AUCHIUIUINHBL;

® PA3BUTHUC MOPAJIBLHOI'O CO3HAHWA W KOMIICTCHTHOCTH B PCUHICHHUH MOpPAJIbHBIX HpO6JIGM Ha
OCHOBE JINYHOCTHOTO BBIOOPA;

® IICTIOJIb30BAaHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH coaepikaHUsl y4eOHOro mpenMeTa uepes
JEMOHCTPALIMIO JIETSM IPUMEPOB OTBETCTBEHHOT'O, TPAXKIAHCKOTO TIOBEICHUS;

¢ hOpMHUpPOBaHHE IIEHHOCTH 3J0pPOBOTO M 0€30MacHOro obOpa3a >KU3HU; YCBOSHHE MPaBUII
WHIUBUAYAIBHOTO M KOJUIGKTUBHOTO O€30MacHOTO TIOBEJIEHUST B UPE3BBIYAWHBIX CHUTYaIUsX,
YIPOKAKOUIUX KU3HU U 3I0POBBIO JIFOJEH;

® BOCIIUTAHHE YOEKJIEHHOCTH B TO3HABAEMOCTH SIBIICHUW TPHUPOIbI, YBAXKECHHUS K IPOLIECCY
TBOpPUECTBA B OOJACTH TEOPETUUYECKUX U TPUKIAJHBIX HUCCIEJOBAHUNA B XUMHUHU, (OPMHUpPOBAHUE
MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

® UHUIIMUPOBAHUE U TOJJICPKKA MCCIEIOBATEIbCKOW AESITENbHOCTH INKOJIHLHUKOB B paMKax
peaims3aliuin HWMHU HWHIAWBUAYAJIBHBIX W TPYIIOBBIX HMCCICAOBATCIBCKUX IIPOCKTOB, 4YTO JaCT
IIKOJBbHUKAM BO3MOXHOCTbH HpI/IO6p€CTI/I HaBbIK CaMOCTOATCIIbHOTO PCUHICHUA TGOpeTH‘IGCKOﬁ
MpoOJIeMbl, HaBBIK TEHEPUPOBAHUA M OQPOPMIICHUS COOCTBEHHBIX HICH, HABBIK YBAKUTEIHHOTO
OTHOIIECHHUS K UyKUM HJiesIM, 0(pOpMIICHHBIM B paboTax APYrux UcCCleoBaTesel, HaBbIK MyOJINYHOTO
BBICTYIICHHUS IEPE]] ayIUTOPUEH, apTyMEHTUPOBAHMS U OTCTAUBaHUSI CBOEH TOUKH 3PEHUS;

®pa3BUTHE MOTHBAIlMM K OOYYEHHIO U TO3HAHHMIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCITUTaHMIO HA OCHOBE YCBOEHHUS O0IIeYeNIOBEYECKUX [IEHHOCTEH;

®pa3BUTHE I103HABATEJIbHBIX HHTEPECOB, HHTEJUIEKTYaJbHBIX M TBOPYECKHUX CHOCOOHOCTEH
oOyuaromuxcsi, (OPMUPOBAHHWE Y HHUX CO3HATEILHOTO OTHOUIEHMS K CaMooOpa3oBaHHUIO U
HEeNpepbIBHOMY O0pa30BaHHIO KaK YCJIOBUIO YCHEIIHONW MNpodecCHOHaIbHOW M  0O0IIeCTBEHHOMN
NesITeIbHOCTH, OTBETCTBEHHOT'O OTHOILLIEHHS K CBOEMY 3JI0pPOBbIO U MOTPEOHOCTH B 3/I0pOBOM 00Opasze
JKW3HU;

e hopMHUpOBaHME YMEHHH W  HaBBIKOB pa3yMHOTO  IPHUPOJOINOJIB30BAHUS,  Pa3BUTHE
OKOJIOTUYECKOW  KYJIBTYpbI, TMPUOOPETEHHE OIbITa  OOIIECTBEHHO-TIOJIE3HON  DKOJIOTHYECKOU

ACATCIIBHOCTH.
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TemaTuueckoe mJIaHupoBanue yueoOHoro kypca «[IpakTukyM mo XuMumn»
10 xnacc

Koau4vecTBo yacoB
Ne n/m Tema ypoka Beero Konrpouabsnsie | IlpakTuyeckue
padoTsbI padoThbI

1 DIEeKTPOHHOE CTPOCHHE aTOMa 1
yriaepoaa

2 CrniocoObl pa3psiBa CBSI3CH B 1
MOJICKYJIaX OPraHUYECKUX BEIIECTB

3 Teopust CTpOEHHS OPraHUYECKHUX 1 1
coequHeHuit A.M. Byrieposa

4 Bupl uzomepun 1

5 OnexTpoHHbIE () (HEKTHI B MOJIEKYIax 1
OpraHUYECKUX COCIMHCHUM

5 OcobeHHOCTH U KI1acCU(DHUKAIHS 1
OPraHUYECKUX PeaKui

v AJIKaHBI: CTPOEHHE, CBOKCTBA, 1
MoJIy4yeHue, MpUuMEHEHHE

8 [{ukoankaHbl: CTPOCHHUE, CBOMCTBA, 1
MoJIy4yeHue, MpUuMEHEHHe

9 AJIKEHBI: CTPOCHHE, CBOWCTBA, 1
MoJTy4eHue, MpUMEHEHUE

10 AJIKaiueHbl: CTPOCHUE, CBOWCTBA, 1
MoJTy4eHue, MpuMeHEHUE

11 ATKMHBI: CTPOEHUE, CBOMCTBA, 1
MOJIy4YeHue, NpUMEHEHUE

12 ApeHbI: CTpOEHHUE, CBOWCTBA, 1
MoJTy4eHue, MpUMEeHEHUE
["asioreHnpu3BOHBIE YTIIEBOI0POIOB:

13 CTpPOEHHUE, CBOMCTBA, OJIyYCHHE, 1
MIPUMEHEHHE
[IpenenbHbIE OTHOATOMHBIE U

14 MHOI'0aTOMHBIE CIIUPTHI: CTPOEHHUE, 1
CBOMCTBA, MOJIyYCHHE, IPUMEHEHHE

15 [Ipocusie a¢upsl: cTpoeHHE, 1
CBOWCTBA, MOJTy4eHNe, MPUMEHECHUE

16 @DeHOJIBL: CTPOECHUE, CBOICTBA, 1
MoJTy4deHue, MPUMEHEHUE
KapOonumnbpHbIe COeTUHEHMS:

17 CTpPOEHHUE, CBOMCTBA, IIOJyUYECHHE, 1
MIPUMEHECHHE

18 OIHOOCHOBHBIE MTPEACIIbHBIE 1
KapOOHOBBIE KHCIIOTHI

19 MHOr0o0CHOBHBIEC KAPOOHOBBIE 1
KHCIIOTBI
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20 HenpenenpHbie KapOOHOBBIE KUCTOTHI 1 1
21 CrnoxxHabie 23GupbI 1
22 Kuper 1
23 MoHocaxapHab! 1
24 Jlucaxapuspl 1
25 [Monucaxapubt 1 1
26 AMUHBI 1
27 ApomaTr4ecKre aMUHBL. AHUIMH 1
28 AMMHOKHCIIOTEI 1
29 AMMHOKHCIIOTEI 1
30 Benku 1 1
31 [eTepOLUKIMIECKUE COETUHEHHS 1
32 I'eneTnueckas cBSI3b MCXKAY KjlaCCaMHn 1
OpPraHu4€CKuX COCAUHECHNU
33 I'eneTnueckas CBI3b MCXKAY KillacCaMHn l
OpPraHnv4cCKux COCANHCHUN
34 I'eneTnueckas cBI3b MCXKAY KjlaCCaMHn 1
OpPraHnv4cCKux COCANHCHUN
OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME 34 i 4
11 KJIACC
KounyecTBo 4acoB
Ne
Tema ypoka KoHnTpoJsbHbIe IMpakTuyeckune
n/m Bcero
padoThI padoThI
XUMHUYECKUU DJIEMEHT. ATOM.
1 OneKTpoHHas KOHQUTypalus 1
aTOMOB
Ileproanueckuii 3aK0H U
[Iepnoanueckas cucrema
2 XUMUYECKHX dieMeHTOB /1. M. 1
MenneneeBa, X CBSI3b C
COBPEMEHHOI TEOpUEN CTPOEHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB
U X COCIMHEHUH 10 TPYIIIaM U
3 nepuojiaM. 3HaueHHe 1
MePUOIUYECKOTO 3aKOHA U
CUCTEMBI XUMHUYECKHX JIEMEHTOB
.. MenneneeBa B pa3BUTHU
HaYK{
CrpoeHnue BenecTna.
XuMu4ecKas CBsI3b, €€ BUIBL;
4 MeXaHU3Mbl 00pa30BaHUs 1
KOBaJIEHTHOM CBs3U. Booponnas
CBSI3b
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BanentuocTts.
DIIEKTPOOTPULIATEIIEHOCTb.
Crenenb okuciienus. Bemecrsa
MOJIEKYJIIPHOTO U
HEMOJICKYJISIPHOTO CTPOEHUS

[TonsATHE O AUCTIEPCHBIX
cucremax. MctunHele u
KOJUIOMIHBIE PACTBOPBIL.
MaccoBas oJ1s1 BeecTsa B
pacTBope

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.
I'eneTnueckas cBs3b
HEOPraHUYECKUX BEILIECTB,
pa3IMYHBIX KJIACCOB

Knaccudukamuss XaMU4IecKux
peaKkIuil B HEOPraHUYECKOU U
OpPraHMYeCcKOd XUMHUU. 3aKOH
COXpaHEHHUsI MacChl BEIECTB;
3aKOH COXPaHEHUs 1
MIPEBPAILCHHS YHEPTUHN TIPU
XUMHYECKUX PEAKIUAX

Cxkopoctb peakuuu. O6paTtumeie
peakiuu. XUMUYECKOe
paBHOBECHE

10

[TpakTrueckas pabota Ne 1.
«BiasiHEE pa3TUYHBIX PAKTOPOB
Ha CKOPOCTh XUMUYECKOU
peaKIum»

11

DNEKTPOIUTHYECKAS
nuccounanusd. [lonstue o
BOI0pOAHOM mokasarese (pH)
pactBopa. Peakiiuu nOHHOTO
oOMeHa. ['Mapoan3 opraHuuYecKux
N HCOPTraHNYCCKUX BCIICCTB

12

OKHUCIIMTENIHLHO-
BOCCTaHOBUTENIBHBIE PEAKIIHU.
[TonsiTre 06 snekTponmse
pacIiaBoB ¥ pacCTBOPOB CoJeit

13

KontponbHas padoTa mo pazueny
«Teopernyeckre OCHOBBI XUMHH

14

MerTasl, X MOJIOKEHUE B
Ilepnonnueckoi cucreme
XUMHYECKHX 3eMeHToB /1. H.
MenneneeBa 1 0COOCHHOCTH
cTpoeHus atomoB. O0mIHe
¢buznyecKue CBONCTBA METAIIJIOB

15

CruiaBsl METAIIOB.
ONEKTPOXUMHUYECKUH psif
HaIpsSHKEHUN METaJNIOB
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16

XHUMHUYECKHE CBOMCTBA
BOKHEUIITNX METAJIOB (HATPUH,
KaJIni, KaJbIlUi, MarHui,
TIOMUHHK ) U UX COCTMHECHUN

17

XUMHUYECKUE CBOMCTBA XpOMa,
MU U UX COCOUHEHNHU

18

XUMHYeCKHe CBOMCTBA IIMHKA,
JKeJie3a U UX COCTUHEHUH

19

ITpakTuueckas padota Ne 2.
"Pemenue skcriepuMeHTaIbHbIX
3a1a4 o reme «Metamib»"

20

HemeTaminl, UX TTOOKEHHUE B
[Iepuonunueckoii cucreme
XHUMUYECKHX deMeHToB /1. 1.
MeHeneeBa 1 0COOEHHOCTH
CTPOCHHUSI aTOMOB

21

dusnueckue cBoiicTBa
HEMETAJIOB. AJIJIOTPOTIHSI
HEMETAJUIOB (Ha IpUMeEpe
KHCIIOpoJa, cepbl, pocdopa u
yriaepoaa)

22

XUMHAYECKHE CBOMICTBA
rajoreHoB, CEPbl U UX
COEIMHEHNN

23

XuMHYeCcKHe CBOICTBA a30Ta,
docodpa 1 UX CoeTMHCHU

24

XnMHJecKre CBOMCTBA yriepoaa,
KpEMHU U UX COE€TUHEHUI

25

IIpuMeHeHne BaKHEUIINX
HEMETAJUIOB U UX COCTMHEHUI

26

O0o001IcHNE ¥ CHUCTeMaTH3aIUs
3HAaHUH 1Mo TeMe «HeMeTanabe.
Boruncnenus no ypaBHEHUSIM
XAMHYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI

27

[TpakTnueckas padora Ne 3.
«Perenue sKCrIepUMEHTATHHBIX
3aga4 no teMe "Hemetamier"»

28

0O0001IeHne 110 TEMaM
«Metamael»y 1 «HemeTauis)

29

Heopr AHUYCCKUEC U OPTraHUYCCKUC
KUCJIOTHI. HeOpFaHI/I‘—IeCKI/Ie u
OpTraHU4Y€CKUEC OCHOBAHUA

30

AMoTepHbIe HEOPTaHUYECKUE U
OpTaHUYECKUE COCAMHEHUSI.
['eneTnueckas cBsi3b
HEOPTaHWYECKUX H OPTaHUIECKUX
BEILIECTB
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Ponp xuMuu B 00ecrieueHIN
31 AKOJIOTUYECKOM, SHEPTE€TUYECKOM 1
U IIUIIEBOI O€30IaCHOCTH,
Pa3BUTUU METUIMHBI
[IpencraBnenns 06 00X
39 HAYYHBIX TPUHIIUATIAX 1
MIPOMBIIIUICHHOTO TTOJTYICHHS
Ba)XKHEUIIINX BEIIECTB
33 YenoBek B MUPE BEILIECTB U 1
MaTepHaJioB
34 XuMHS U 3J0POBBE YETIOBEKA 1
OBUIEE KOJIMYECTBO YACOBIIO
[IPOTPAMME 34 - 3

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
1. N.N. HoBommnuckuii, H.C. HoBommuckas. Opranndeckass xumusi: ydeOHoe mocobue mist 10
KJIacCOB 00111€00pa30BaTeNIbHBIX yUpexIeHUH. YTimyosneHnHslit yposeHb. — M.: OOO «Pycckoe cioBo —
yueOHHUK», 2022.

2. A.U. Apremenko. Opraamueckasi xumust 1 yenoBek. — M.: [Ipocsemenne, 2020.

METOAUYECKHUE MATEPHUAJIBI IJISA YUUTEJIA
10 kaace

1. Meroauueckoe mocobue A yuuTens K 3aBepLIEHHOM mpeameTHol nuHumM yueOHukoB O.C.
I'abpuensna u ap. «Xumuda. 10 xmacc». Yrayosnennsiit ypoBeHb (aBropel O. C. I'abpuensnH, U. T
Octpoymos, C. A. Cnagkos).

2. Meroauueckue noypouynsle pekomennanuu. 10 xmacc. Yrnyonéuusiii yposens (aBropsl O.C.
I'abpuensn, U.I'. Octpoymos, A.H. JIéskun, C.A. CrankoB).

3. B.H. Hoponskun, A.I'. bepexnas u ap. Xumus. EI'D3-2024. Temarnyeckuit TpeHunr. 10-11
KJIacChl. 3aanus 0a30BOTO U MOBHIIIICHHOTO YPOBHEH ciioxHOCTH. M31-Bo "Jlernon".

4. B.H. loponbkun, A.I'. bepexnas u np. Xumus. EI'D. Oprannueckas xumus. U3n-o "Jlernon".

5. B.H. loponskun u ap. [logroroska k EI'3-2024. 30 TpeHHpPOBOYHBIX BAPHAHTOB 110 IEMOBEPCUU
2-24 rona. U3n-o "Jlermon".

6. I.1O. Ho6porun, C.B. CraxanoBa u np. EI'D 2023 Xwumwus. TumoBble 3K3aMeHAIIMOHHBIC

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

1. Meroauueckoe MocoOue Ui YUUTENs K 3aBepIICHHOHN npeaMerHo nuHuM ydeoHukoB O.C.
l'abpuensna u np. «Xumus. 11 kmace». YrmyOnéunsni ypoBenb (aBropbl O.C. I'abpumensH, WU.I.
Octpoymos, C.A. CrnagkoB).

2. Meroanveckue moypounbslie pekomeHaanuu. 11 kmacc. Yraoyonéuueiii yposenb (aBTopsl O. C.
I'a6bpuensn, U. I'. Octpoymos, A.H. JIéskun, C. A. Cnaakos).

3. B.H. loponbkun, A.I'. bepexnas u np. Xumusa. EI'2-2024. Tematnueckuii Tpenunr. 10-11
KJIacChl. 3aanus 0a30BOT0 U MOBBIIIICHHOTO YPOBHEH CiioHOCTH. M31-Bo "Jlernon".

4, B.H. Jloponbkun, A.I'. bepexxnas u np. Xumus. EI'D. Heopranmueckas xumus. M3a-Bo
"Jlernon".

5. B.H. loponskun u ap. [logroroska k EI'3-2024. 30 TpeHMPOBOYHBIX BAPHAHTOB 110 IEMOBEPCUHU
2-24 rona. Uzxa-Bo "Jlernon".

6. 1.1O. Hoboporun, C.B. CraxanoBa u ap. EI'D 2023 Xwumwus. TumoBble sK3aMEHaIIMOHHBIE

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

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

HHuTepHeT-pecypchbl Ha PYCCKOM SI3bIKE
1. http://www.alhimik.ru. [TpencraBieHs! cienyromine pyOpUKH: COBEThI a0UTYPUEHTY, YUUTEIIO
XUMHH, CIPABOYHUK (04E€Hb OOJIbIIast MOI00pKa TaOIHI] U CIIPAaBOYHBIX MAaTEpUasIOB), BeCEnas XUMHUS,
HOBOCTH, OJTUMITHAIbI, KyHCTKamepa (MHOTO HHTEPECHBIX HCTOPUYECKUX CBEIACHHIA).
2. http://www.hij.ru/. XKypran «XuMust 1 )KU3HBY» 3aHUMATEIFHO PACCKA3bIBACT O HHTEPECHOM B

HAayKe U MUPE, B KOTOPOM MBI )KUBEM.

3. http://chemistry-chemists.com/index.html. DnextpoHHbIl KypHan «XUMHKH U XHMUS», B
KOTOPOM TIPEJICTABJICHB WHTEPECHBIC ONBITHI 10 XUMHH, TO3BOJSIONIAE YBICUb YUYAI[UXCS
IKCTIEPUMEHTAILHOM YacThIO MPEIMETa.

4. http://c-books.narod.ru. BceBo3moskHast muTeparypa 1o XuMHH.

5. http://1september.ru/. B xypHaie npeactaBieHo O0JIbIIOE KOJTHYECTBO PA0OT yUaIMXCS, B TOM
qprciie paboT MCCIIeI0BaTEIbCKOTO XapaKkTepa.

6. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKOIBHBINA TOPTA CO CCHUIKAMH Ha
00pa3oBaTe/ibHbIC CAUTHI 0 XUMUH.

7. www.periodictable.ru. CoopHHK cTaTeil 0 XUMHYECKHX DIIEMEHTaX, WLIIOCTPUPOBAHHBIN

OIMMCAHUEM OKCIICPUMEHTOB.
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http://chemistry-chemists.com/index.html
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http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/

8. http://resh.edu.ru/. Poccuiickass dIeKTpOHHass IIKOJA, B KOTOPOH MPEICTaBICHBI
MHTEPAKTUBHBIC YPOKH 0a30BOr0 YpOBHs [UIss y4YeHHKOB 8—11 KIaccoB ¢ HCIOIb30BAHHEM
BUJICOPOJIMKOB, MHTEPAKTUBHBIX 3aJIaHUM U ylpaxxHeHUH, 3D-moaenei.

9. http://www.chemnet.ru. Tlopran ¢yHIaMEHTAIBHOTO XMMHYECKOro oOpa3oBanus Poccuw,
KOTOPBIH BKJIFOYAET COBOKYITHOCTh MH(OPMAIIMOHHBIX PECYpCOB MO XMMHH (00pa3oBaHuUe, HaykKa,
TEXHOJIOTHsA); peIaeT npodaeMy ObICTPOro U HAJAEKHOTO JOCTYIA K OTEYECTBEHHBIM U 3apyOe:KHBIM
MH(POPMALMOHHBIM caiiTaM 1o XuMUU. COJAepKUT MHOTO BUAEKOJIEKIMNA K KypcaM OpraHMYecKon U
o0ImIeH XUMUH.

10. http://fcior.edu.ru. TlIpoext denepaapbHOro IeHTpa HHGOPMALMOHHO-00pa30BaTEIbHBIX
pecypcoB (PIIMOP) HanpasiieH Ha pacHpOCTpaHCHUE IEKTPOHHBIX 00PA30BATEILHBIX CEPBUCOB TI0
BCEM IMPEAMETHBIM 00siacTsIM. BKITFOUaeT TeCThl, pacuETHBIC 3a1a4M, BUACOPOIUKH, HHTCPAKTUBHBIC
3a/1aHMsl PA3HOTO YPOBHS CJIOKHOCTH.

11. https://fipi.ru. Ha caiire ®UIIN ony0nukoBaHbI AeMOBEPCHH, KoaupUKaTOp, crienuduKaTop
EI'D no xumuu, METOIM4YECKHE PEKOMEHJAIUU JUIsl YUUTENEH, OArOTOBJIEHHBIE HA OCHOBE aHaJIM3a
THIUYHBIX OMHKOOK ydacTHHKOB EI'D. B MeTOAMYECKMX PEKOMCHIANMSX IMPHUBEACH aHAIN3
pesynbratroB EI'D, B TOM YHCIIe THUINMYHBIX OMIKMOOK ydacTHMKOB EI'D ¢ pasHBIMH YpPOBHSAMH
MOJTOTOBKH.

12. http://www.yoursystemeducation.com. Omnnaiin-tectsl LT Bcex set + EI'D u ux noapoOHbIe
BUJICO-PCIICHHS, & TAKKe KypChl IO PEIICHHWIO BCEX THUIIOB 3a/a4. BeOWHApPBI, OHJIAWH-TECTHI,
uH(pOPMAIIHS ISl POAUTENCH U T.]I.

13. https://help.herzen.spb.ru. TIpoaierka Ha ynanenke ¢ ['epiieHOBCKUM yHUBEpCHTETOM. Buieo-

YPOKH 110 BCEM TEMAaM, OHJIAH-TECTHI U TIP.
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