MyHununajJabHoe 0raKeTHOE 00111e00pa3oBaTe/ibHOE YUpPeKIeHne
«Cpennsisi 001eodpasoBarenbHas mkoJa Ne 17" r. bpsincka

Annomayus K padboueit npozpamme

yueOHOro npeamera « XuMHs»

Pabouass mporpamma yueOHoro mpeamera «Xumus» (0a30BBIH YpPOBEHb)  00s3aTEIbHON
MpeIMETHON JleATenbHOCTH «EcTecTBeHHO-HAayYHbIe MPEAMETh» pa3paboTaHa B COOTBETCTBUU C
nyaktom 18.2.2 ®I'OC COO u @OIl COO wu peamusyercs 2 roma ¢ 10 mo 11 xmacc B
COOTBETCTBHH ¢ (hefiepaibHbIM YUeOHBIM IUIAHOM CPEIHEro 001ero oopa3oBaHus
(5-nHeBHas yueOHas Hemes).

OO611ee ynciI0 YacoB, PEKOMEHOBAHHBIX I U3ydeHus — 68:

B 10 xnacce — 34 yaca (1 yac B Hezeno),
B 11 kimacce - 34 gaca (1 4ac B Henenio).

IIpu pazpaboTke nporpamMmsl 10 XMMHH TEOPETUUECKYIO OCHOBY ISl ONPEAEIEHUS IIOAXO0A0B K
(dbopMupOBaHUIO COAEpKaHUSI y4eOHOTO npeaMeTa « XUMHUS COCTABHIIN: KOHIIETITyaJIbHbIe
nonoxenuss ®I'OC COO o B3auM0o0OyCIOBICHHOCTH IIeJeH, COIepKaHus, pE3yIbTaToOB 00yUeHHS
U TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIO0KEHUS 00 0OIIMX LEsIX U MPUHLIUIIAX,
XapaKTepU3YIOLUX COBPEMEHHOE COCTOSIHME CUCTEMBI CPETHETO 00111ero 00pa3oBaHus B
Poccuiickoit denepaninu, a Takke MOJIOKEHUS O crielnPUKe XUMUH, €€ 3HaUeHUU B MO3HAHUU
KUBOH MPUPOJIBI M 00ECIICUeHIH CYIIECTBOBAaHHS YeloBeueckoro obmniectsa. CormacHo Ha3BaHHBIM
MIOJIOKEHUSIM OIpeIeTIeHbl OCHOBHBIE (DYHKIIUU MPOTPaMMbl 110 XUMHHU U €€ CTPYKTYpa.

B cooTBeTcTBUM C NaHHBIMH TOJIOKEHHSAMH IpOrpaMMa MO XMMUHU (0a30BBIH YypOBEHB) Ha
YpOBHE CpeaHero oO0miero oOpa3oBaHUS: yCTaHABIUBAeT o0s3aTelbHOE (MHBApUAHTHOE)
IIPEIMETHOE COJIEp’KaHue, ONpPEAEseT KOJIMUYECTBEHHbIE U KAUECTBEHHBIE €r0 XapaKTEpPUCTUKU Ha
Ka)XIOM STale W3y4eHHUs MpeaMeTa, MpeayCMaTpUBaeT MPUHIUIIBI CTPYKTYPUPOBAHUSI COJCPIKAHUS
U paclpeielIeHtsl €ro 1o KjlaccaM, OCHOBHBIM pa3zieslaM U TeMaM Kypca;

XUMUSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIpaeT 0coOyi pojb B COBPEMEHHOMN
LIMBUJIN3ALMU, B CO3JaHUM HOBOM 0a3bl MarepuaibHOM KylnbTypbl. OHa BHOCUT CBOM BKJIAJ B
(dbopMupoBaHUE PAIMOHATEHOTO HAYYHOTO MBIILJICHUS, B CO3/IaHUE 1IEIOCTHOTO MPECTaBICHUS 00
OKpPY’)KalollleM MHUpPE KaK O €IMHCTBE MPHUPOJAbI M UYeJIOBEKa, KOTopoe (OopMUpYETCS B XMMHH Ha
OCHOBE ITOHMMAaHHUsI BEILIECTBEHHOT'O COCTaBa OKPY>KAIOILEr0 MUPA, OCO3HAHUS B3aUMOCBA3U MEXY
CTPOEHHEM BELIECTB, MX CBOWCTBAMH M BO3MOXHBIMU OOJIaCTMU TpUMEHEHHs. TecHo
B3aMMOJICHCTBYS C JPYIMMHM €CTECTBEHHBIMH HayKaMH, XWUMHUS CTajla HEOThEeMIIEMOW YacThIO
MHUPOBOI KYJIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCHEIIHOTO Tpyla M >KM3HH KaXJIOro 4WieHa
obmectBa. CoBpeMeHHass XMMHs KaK Hayka CO3HJaTellbHas, KaK HayKa BBICOKMX TEXHOIOTUH
HampaBJieHa Ha pellleHue II00alnbHbIX MPOOJIEM YCTONUNBOIO pa3BUTHUS YEIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKO, MUIIEBOM, SKOJIOIMYECKOi 0€30MMacCHOCTH M OXPaHBI 3J0POBBSI.

B cootBerctBUM ¢ 0OmMMHU LENSIMM M TNPUHIUIAMH CpPEAHEro o00Iero oOpa3oBaHUS
cozepkanue npenmera «Xumus» (10—11 xmaccel, 6a30BbIif YpOBEHb M3Y4EHHUs1) OPHEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO IOJArOTOBKY OOYyYaroIlIMXcsl, HEOOXOOUMYI0 UM JJif
BBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIHEIIHOINO BKIIOYEHUS B JKU3Hb COLIMYMA,
MIPOAOIKEHUSI 00pPAa30BaHUs B Pa3IMUHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

B nnane pemieHust 3a1au BOCIIUTAHUS, Pa3BUTHUS U COIUATM3AINH OOYYArOIIUXCSI TIPUHATHIE
MPOrpaMMOil MO XUMHUHM TOAXOAbl K ONPEIENICHUI0 COAEepXKaHUs U TIOCTPOEHMS IpenMera
npeaycMaTpuBaoT (OpPMUPOBAHHE YHHBEPCAIbHBIX Y4EOHBIX JEHCTBHM, HMMeEOUMX 0a3oBoe
3HAYEHHUE JIJIS PA3IUYHBIX BHUJIOB JICSITEIILHOCTH: PEIICHUS POoOJieM, IOKUCKa, aHaIu3a U 00pabOTKH
uH(popMaIuu, HEOOXOAUMBIX ISl TPUOOPETEHHs OIbITa MPAKTUYECKOW U HCCIEeN0BATEIbCKON
NesITeNIbHOCTH, 3aHUMAIOIEl Ba)KHOE MECTO B TO3HAHUH XUMUH.

B npakTuke mpemnonaBaHus XUMHUU KaK Ha YPOBHE OCHOBHOTO O0IIEro 0Opa3oBaHUs Tak U Ha
YpOBHE cCpeAHero ooOuero oOpa3oBaHUs, MPU ONPENEICHUU COAEpkKaTeIbHOW XapaKTEepPUCTUKU
Lenel H3y4eHHs [peAMeTa HalpaBJIE€HUEM IEPBOCTENEHHONM 3HAYMMOCTH  TPATULMOHHO
npu3Haéress  (GopMHpOBaHME OCHOB XMMHMYECKOM HAyKd Kak oOO0JIaCTU  COBPEMEHHOIO



€CTECTBO3HAHMSI, PAKTUUYECKON AEATEIbHOCTH YEJIOBEKA U KAaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOM
KYJIBTYPBI.

dbopMUpOBaHUE CUCTEMbBI XHUMHUECKHX 3HAHUN KaK BOXKHEUIIIEH COCTaBISIONICH €CTECTBCHHO-
HAy4yHOW KapTHHBI MHPA, B OCHOBE KOTOPOM JIEKaT KJIIOUYEBbIE MOHATHS, ()yHAAMEHTAJIbHBIE 3aKOHbI
U TEOpPUM XHUMHH, OCBOCHHME $3bIKa HAyKH, YCBOCHHE U IIOHUMAaHHME CYIIHOCTHU JOCTYIHBIX
000011IeHUIl MHPOBO33PEHYECKOr0 XapakTepa, O3HAKOMJIGHHE C MCTOPHEH HX pa3BUTUS U
CTaHOBJICHUS;

dopMHpOBaHUE W Ppa3BUTHE MPEJCTABICHUH O HAayyHbIX METONAX IO3HAHUS BELIECTB HU
XUMHAYECKHX PEaKIuii, HEOOXOIAUMBIX s NpUOOpETEeHHs] yMEHUIl OpPHEHTHUPOBATHCS B MHUPE
BELICCTB U XMMHUYECKUX SIBJICHUM, NUMEIOIUX MECTO B IIPUPOJIE, B IPAKTUUYECKON U MTOBCEIHEBHON
KU3HU;

pa3sBUTHE YMEHUI U CIOCOOO0B NESTEIBHOCTH, CBA3aHHBIX ¢ HAOIIOAEHUEM U OObSICHEHHEM
XHUMHUYECKOTO HKCIIEPUMEHTA, COONIOACHNEM MPaBHII 0€30IaCHOTO 0OpAaICHHs C BEIIECTBAMH.

Hapsiny ¢ aTum copeprkarenbHasi XapaKTepUCTHKA LIETIEH U 3a/1a4 U3y4EHUs IIPEIMETA B
IIpOrpaMMe 10 XMMHUM YTOUHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUM C HOBBIMU IIPUOPUTETAMHU B
cucreMe cpeHero odiero oopazoBanus. CeroqHs B MpernojaBaHuu XUMUM B OOJIbILEH CTENeHN
oTHa€TCs MPEANOYTEHUE IPAKTUUECKON KOMIIOHEHTE CO/Iep KaHUsI 00yueHuUsl, OpDUEHTUPOBAaHHON Ha
MOJITOTOBKY BBIITYCKHHKA 00111€00pa30BaTeabHOM OpraHu3alii, BIaJACioIero He HabopoM 3HaHUH,
a (YHKLIMOHAJIBHON IPaMOTHOCTbIO, TO €CTh CIIOCO0AMU M YMEHUSIMHU aKTUBHOTO IOJIY4EHUs
3HAHWUU U IIPUMEHEHUS UX B PEAJIbHOM JKU3HHU JUIsl PELLICHUS IPAKTUUECKUX 3a7ad. B aToil cBa3n
IIPU U3YYEHUHU IIpeMeTa « XUMUs» TOMUHUPYIOIEe 3HaUeHUE MPUOoOpETatoT TaKUe LIeIU U 3a/1a4u,
Kak:

ajanTanus o0yJaroIMXcs K YCIOBHSIM JHHAMUYHO Pa3BUBAIOIIETOCS MHpa, (popMupoBaHue
MHTEJUIEKTYalbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOPA30BAHUIO, COTPYAHUYECTRY,
CaMOCTOSITEJIbHOMY MPUHSATHIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEILIECTBAMHU U UX IPUMEHEHUEM;

dopmupoBaHUe y 00y4JarOMMUXCs KIFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMITIETEHIIH ), UMEIOIINX
YHUBEPCAJIbHOE 3HAYCHUE JJIS PA3JIMUHBIX BUJIOB JESITEIbHOCTH: pEIIeHHs TPoOIeM, IOUCKA,
aHanmu3a 1 00paboTKu HHPOPMAINH, HEOOXOIUMBIX JUIS TPUOOPETEHUS OMBITA IEATEIFHOCTH,
KOTOpasi 3aHUMAET Ba)KHOE MECTO B IIO3HAHUM XUMHH, a TAKXKE JUUISl OLEHKH C O3ULUI
AKOJIOTUYECKOI 0€30I1acCHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUECKHUX IIPOLECCOB Ha
OpPraHM3M UEJIOBEKa U IPUPOAHYIO CPENY;

pa3BUTHE MTO3HABATEIbHBIX HHTEPECOB, NHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00y4aroLIMXCsl: CIIOCOOHOCTH CaMOCTOATENbHO MPHOOpETaTh HOBBIE 3HAHUS IO XUMUH B
COOTBETCTBHHM C KU3HEHHBIMU OTPEOHOCTSAMH, HCII0JIb30BATh COBPEMEHHBIE MH(POPMAIIIOHHBIE
TEXHOJIOTHH JIs TIOMCKA U aHaJIn3a y4eOHOW U HaydHONONYJIIpHON MH(OpMaMi XMMHUYECKOTO
COZIepKaHUs;

(dopMHpOBaHUE U PA3BUTHE Y OOYYAOLINXCS aCCOLMATUBHOTO U JIOTHYECKOTO MBILICHHS,
HaOJI0/1aTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOIMMBI, B YHACTHOCTH,
IIPY IJIAHUPOBAHUM U ITPOBEACHUHM XUMHUYECKOTO dKCIIEPUMEHTA;

BOCIUTaHHE y OoOyyaronuxcsi yOexaAEHHOCTH B T'YMaHUCTHUECKON HalpaBIE€HHOCTH XMMHH,
e€ BaXXHOH pOJIM B pEUICHWH DIOOAIbHBIX MNPOOJIEM pPALMOHAIBHOIO MPHUPOJIOIIOIb30BAHNS,
MOTIOJIHEHNSI HHEPreTUYECKUX PpEeCypcoB U COXPAHEHHUS MPUPOIJHOTO PABHOBECHUS, OCO3HAHUS
HEOOXOIMMOCTH OEpEeKHOTO OTHOILIEHHS K MPUPOJIE U CBOEMY 370POBBIO, a TaKXke NMPHOOpETeHUs
OTbITa MCMOJIb30BaHMS MOJYYEHHBIX 3HAHUUN Ui MPUHSATHS T'PAMOTHBIX PEIEHUN B CUTYalUsX,
CBSI3aHHBIX C XUMHYECKUMH SIBIICHUSIMU.

PabGouas mporpamma paspaborana yuutenem xumuu JKykoBoir E.C. B COOTBETCTBUH C
«ITonmoxeHnnem 00 yTBEpXkJIE€HUH M pa3pabOTKe padoYMX MPOrpaMM IO y4eOHBIM IMpeaMeTaM U
KypcaM BHEYPOYHOH JesTeNbHOCTH HayaJbHOIro OOIIEro, OCHOBHOTO OOIIEro U CPEJHEro oOIero
obpazoBanuss MBOY COII Ne 17 1. bpsiHcka» W ompenenseT OpraHu3aluio o0pa3oBaTeIbHON
NESATETFHOCTH YUUTENS B IIKOJIE TI0 yueOHOMY mpeameTy " Xumus'.



Pabouas mporpamma yuebHoro npenmera " Xumus" sisisercs yactbio OOIT COO
ONPENCIISIOIICH:

- COJIEpKaHueE;

- IJTAHUPYEMBbIE pe3yabTaThl (JIMYHOCTHBIE, METApPEIMETHBIC U MPEAMETHBIC);

- TEMaTHYECKOEe IIAHUPOBAHUE C YIETOM paboueit mporpaMMbl BOCITUTAHUS M BO3MOXKHOCTBIO
ucnoab3oBanus DOP/IIOP.

PaGouyast mporpamma o6cyx/eHa U IPUHSATA PEIICHUEM METOAMYECKOT0 OOBETMHEHUS U
COIIacOBaHa 3aMECTUTENIEM JIUPEKTOpa 1Mo yueOHO-BocnuTarenbHoi pabore MBOY COIII Ne 17 1.
bpsancka

Hara: 29.08.2023



MyHununajJbHoe 0I0IKeTHOe 00111e00pa3oBaTe/ibHOe yupe:xaenue «Cpennsas
o01meo0Opa3oBareabHas mkojga Ne 17» r. bpsincka

Brimucka
U3 OCHOBHOM 00pa30BaTeIbHON MPOTpaMMBbl OCHOBHOTO CPEIHETO 00pa30BaHUS

PACCMOTPEHO

MeTOANYECKOe 00beIHHECHH e COIJIACOBAHO .
yuHnTeJeil ecTeCTBEHHbIX QU CIUIIINH SAMeCTRTENN aupexropa no YBP
npotokoJ ot 28.08.2023 Ne 1 O.®.Bnackuna
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PabGouas nporpamma
y4eOHOro nmpeamMera « XuMHs»
JJIs1 OCHOBHOIO CpelHero o0pa3oBaHus
Cpoxk ocBoenus: 2 roga (¢ 10 mo 11 kiacc)

Cocrasmina: XKyxkosa E.C.,
YUUTENb XUMUHU
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COIAEPKAHUE YYEBHOI'O IIPEJMETA "XUMHUA"

10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckne OCHOBbI OPraHUYeCKO XUMHUM

IIpenmer  opraHMuYeckOod  XUMHUHU: €€  BO3HUKHOBEHHME, pa3BUTHE M 3HAUYCHHUE
B IIOJIyYEHHUU HOBBIX BEIIECTB M MarepuasioB. Teopus CTPOEHUs OpPraHUYECKUX COEAMHEHUN A.
M. BytnepoBa, e€ ocHoBHble mNONOKEHHS. CTPYKTYpHbIE (GOPMYIBl OpPraHUYECKHX BEIIECTB.
I'omonorus, nzomepus. XuMu4eckas CBA3b B OpraHUYECKUX COCAMHEHUAX — OJUHAPHBIC U KPaTHbIE
CBSI3H.

IIpencraBiaenue o KiacCUpUKaLMM OPraHUYECKUX BellecTB. HoMmeHkiaTypa opraHmdecKkux
COEMHEHMH (cHcTeMaTnyeckas) ¥ TPUBHAJIbHBIE Ha3BaHUS BaKHEUIIMX IPEJICTABUTENIEH KJIacCOB
OpPraHUYECKHX BEILECTB.

OKCIIEpUMEHTAJILHBIE METOJbl M3YYEHUs] BELIECTB W WX MPEBpAIEHUN: O3HAKOMIIEHHE C
o0pa3llaMu OpPraHMYECKMX BEIIECTB W MaTepuajaMM Ha HUX OCHOBE, MOJECIMPOBAHHE MOJICKYII
OpPTraHUYECKHUX BEIIECTB, HAOMIONEHNE U OMHMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAIICHUIO
OpPraHUYECKUX BELIECTB IIPU HArpeBaHUU (IIIaBJICHHUE, OOYIIIMBAaHUE U TOPEHUE).

YrieBonoponasl

ANKaHBl: COCTaB MU CTPOCHHE, TIOMOJOTMYECKUH psia. Meran M 3TaH — MpoCTeHlue
MIPEJCTaBUTENN AJIKAaHOB: (PU3MYECKHE W XUMHUECKHUE CBOMCTBA (peaklMy 3aMELICHHUs U TOPEHUs),
HaXOXJEHHUE B IPUPOJIE, IOTYYCHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, FOMOJIOTUYECKUH psf. DTUIEH M IPOINWIEH — IPOCTEHIINe
IPEJCTaBUTENIN AJKEHOB: (PU3MYECKHe U XMMHUYECKHE CBOMCTBa (peakuMu TUAPUPOBAHUS,
raJIor€HUPOBaHUs, TUIPATALMHU, OKUCICHUS U MTOJIMMEPU3ALIH ), IOTyYEHHE U IPUMEHEHHUE.

Ankaauensl: OyrtanueH-1,3 u MermnOyraauen-1,3: cTpoeHue, BaKHEHMIIME XHUMHUYECKHE
cBoiicTBa (peakuus nonuMepusanuu). [lonyuenne CHHTETUYECKOTO KayuyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTU CTPOCHMSI, TOMOJIOIMYECKUH psil. ALETHIICH — MPOCTEHIINN
MPEJCTaBUTENb AJKHHOB: COCTaB, CTpPOEHHE, (U3NYECKHEe U XUMHUYECKHE CBOMCTBA (peakuuu
T'MJIPUPOBAHUSL, FAIOTCHUPOBAHUS, IHIpATallUK, TOPEHUS ), TOJTyYCHUE U IPUMEHEHHE.

Apenbl. benson: cocraB, crpoeHue, (GU3MYECKHUE W XUMHUYECKHE CBOWCTBA (peakiuu
raJJOTEHUPOBAaHUSI W HUTPOBAHUS), TOJIyYe€HHE W TpUMeHeHue. Tonyon: cocmas, cmpoeHue,
@uszuueckue u Xumuyeckue c6OUCMBA (PeaKyuu 2ani02eHUpPoOSanus U HUMPOBAHUS), NOLYYEHUe U
npumeHnenue. TOKCHUHOCTb ~ apeHOB.  |eHeTmdeckas  CBSI3b  MEXIYy  YIIEBOAOPOAAMH,
MPUHAJIKAITIMH K Pa3IMYHBIM KJIacCaM.

[TpuponHble MCTOYHHMKH YIIeBOAOPOAOB. IIpuponHblii Ta3 M MOMyTHbIE HE(TSIHbIE Ta3bl.
Hedtp n e€ npoucxoxnenue. CriocoOsl nepepadoTKu HeTU: MEPETOHKA, KPEKUHT (TEPMHUUYECKUM,
KaTamuTHuecKuil), nuponus. [IpogykTsl nepepaboTku HEPTH, UX TPUMEHEHHE B IPOMBIIIIEHHOCTH
u B ObITy. KaMeHHBIH yroib ¥ NPOAYKTHI €0 epepadoTKH.

OKCIIEPUMEHTAJIBHBIE METOAbl M3YYECHMsI BEUIECTB M MX NPEBPAIICHUIN: O3HAKOMJICHHE C
oOpa3uamu IjacTMacc, KaydykoB W pe3uHbl, koiuiekuuu «Hedtb» n «Yromb», MomenupoBaHue
MOJIEKYJT YITIEBOOPOJOB U IaJIOTeHONPOU3BOAHBIX, IPOBEJCHNE IPAKTUYECKOW pabOoThl: MOTyYeHHE
STHJIEHA U U3YYEHUE €r0 CBOWCTB.

PacuérHble 3a1a4n.

Bbruncnenus mo ypaBHEHUIO XUMUUYECKOW peakuu (Macchl, 00bEMa, KOJIMYECTBa UCXOJHOTO
BEIIIECTBA WM MPOIYKTa PEaKIMK 110 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 MCXOAHBIX
BEIIECTB WM MIPOAYKTOB PEAKIIUH).

Kucnoponcoaep:kamue opranu4ecKue coOeJHHEHH

[IpenenbHble OMHOATOMHBIE CHHPTHL. MeTaHOA M JTaHOI: CTpOeHUe, (QU3NYECKUue u
XMMUYECKHE CBOMCTBa (peaklUuu C aKTUBHBIMH METalIaMH, TaJIOT€HOBOJOPOAAMH, TOpPEHHE),
npuMeHeHune. Bogopoansle cBA3M MEXy MOJIeKyJaMHu CIUpTOB. JlelicTBUe MeTaHoJIa U 3TaHOoJIa Ha
OpraHM3M Y€JIOBEKa.




MHoroaroMHble CHUPTHI. DTUICHIIIMKOINb U TIIUMIEPUH: CTPOCHHUE, (PU3NUECKUE U XUMHUECKUE
CBOMCTBa (B3aMMOJICICTBHE CO IIEJIOUYHBIMU METAJUIAMHU, KAUECTBEHHAsl peakiysi HA MHOIOaTOMHbIE
cnupTthl). JlelicTBre HAa OpraHu3M yesioBeka. [I[puMeHenne muuepuHa u 3TUICHIJIUKOJIS.

®eHon: cTpoeHHE MOJIEKY/bl, (PU3MYECKUE U XMMUYECKHe CBOHCTBA. TOKCMUHOCTH (eHoua.
[Tpumenenue peHona.

Anpnerunpl - U kemowuvi. DopManbleru], aueTanblIeruj: CTPOCHUE, (HU3UYECKHe U
XMMHUYECKHE CBOMCTBA (pEaklLMM OKUCIEHMS M BOCCTAHOBIICHHUS, KAaue€CTBEHHBIE PpEaKIMH),
IIOJIy4YEHUE U IPUMECHEHHUE.

OnHOOCHOBHBIE TpeAETbHbIE KapOOHOBBIE KHCIOTH. MypaBbUHAass M YKCYCHAs KHCIIOTHI:
CTpoeHue, pU3NYecKre U XUMUYECKHE CBOMCTBa (CBOMCTBA, 0OLIMe AJs Kjlacca KUCIOT, peakuus
TepudHKaMK), TModydeHne | mnpuMeHeHne. CTeapuHOBas M OJCHHOBAas KHCJIOTHI Kak
IIPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KHCJIOT. Mblja Kak COJM BBICHIMX KapOOHOBBIX KHMCJOT, UX
MOIOIIEE JCHCTBHE.

CrnoxHble 3(Upbl Kak MPOU3BOJHBIE KApOOHOBBIX KHUCIOT. ['MApPOIN3 CIOXKHBIX 3(PUPOB.
Kupsl. 'mpponns xxupos. [Ipumenenue xupos. bruonornyeckas poib )KUPOB.

VYreBoapl: cocTaB, Kiaccu(UKalus yrieBoJOB (MOHO-, JU- W IojiMcaxapuibl). Irokoza —
MPOCTEHITNI MOHOCAaXapua: OCOOCHHOCTH CTPOSHHSI MOJEKYNbl, (PU3MUECKHEe W XUMHUYECKHE
cBOMcTBa (B3aumojeiicTeue ¢ rugpokcuaoM Meau(ll), okucienue aMMHUauHbIM PacTBOPOM OKCHJIA
cepebpa(l), BoccraHOBiIEHUE, OpOKEHHE IIIIOKO3bl), HAXOXKIEHHE B MPUPOAE, IPUMEHEHHUE,
Ouonorudeckas posib. orocunres. pykros3a Kak H30Mep IIIOKO3bI.

Kpaxman u nemnono3a kak OpUpoAHbIe HoiauMepsl. CTpoeHHE KpaxMmaya U LEJUIIOI03bL.
dusnueckue U XMMUYECKHe CBOMCTBA Kpaxmaia (TMIpoJin3, KayeCTBEHHAs peakIsl ¢ HOAO0M).

OKCIIEpUMEHTAJIbHBIE METOAbl W3YYEHHs BEIIECTB U HX MPEBPALICHUH: MpPOBEIEHUE,
HaOJII0/IeHNEe U ONMCaHME IEMOHCTPALMOHHBIX ONBITOB: TOPEHUE CIIUPTOB, KAYECTBEHHbIE PEAKIIUU
OJTHOATOMHBIX CIUPTOB (OKHUCiIeHHEe »dTaHoja okcuaoMm wmenu(ll)), MHOroaroMHBIX CHUPTOB
(B3aumoneiictBue munepuHa ¢ ruapokcuaom wmenu(Il)), anpaerngoB (OKHCIEHHE aMMHUAYHBIM
pactBopom okcuna cepedpa(l) u rugpoxcuaom meau(ll), B3ammozmelcTBHe Kpaxmaia C HOIOM),
IIPOBE/IEHUE MTPAKTUYECKOM paboThl: CBOMCTBA pacTBOPA YKCYCHOM KHCIIOTHI.

Pacu€rHbIc 3a1a4n.

Bbruucnenus no ypaBHEHUIO XUMHUYECKOM peakiuu (Macchbl, 00b&Ma, KOJIMUECTBA UCXOAHOTO
BEIIECTBA WJIN MPOJYKTa PEaKIIUU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX
BEIIIECTB WU MPOJYKTOB PEAKIINH).

A3zoTconepxalue OpraHuuecKue COeTUHEHHUS.

AMMHOKHCIIOTHI Kak aM(OTepHble OpraHudeckue coenuHeHus. duznyeckue u XUMHUECKUE
CBOMCTBAa aMUHOKUCJIOT (Ha MpUMepe MIUIMHA). buonornyeckoe 3HaueHne aMUHOKHUCIOT. [lenTuast.

benkn kak NpUpPOIHBIE BBICOKOMOJEKYISIPHBIE coequHeHMs. llepBuuHasi, BTOpUYHAs U
TPETUYHAsi CTPyKTypa OeslkoB. XHMHUYECKHE CBOWCTBAa OEJIKOB: THAPOIU3, JEHATypalus,
KaueCTBEHHbIE PEAKIIMU Ha OCJIKH.

OKCIIEpUMEHTAJIbHBIE METO/bl M3YYEHMsI BEIIECTB W MX MpeBpallleHui: HaOIroIeHue u
OIMCaHKEe JEMOHCTPAIIMOHHBIX OIBITOB: JIeHAaTypanus OEJIKOB MPU HAarpeBaHWHU, IIBETHBIE PEAKLIUU
O€NKOB.

BbicokomolieKy/IsIpHbIE COeIUHEHHS

OcCHOBHbIE TOHSTHUSI XHMHU BBICOKOMOJEKYISPHBIX COEIMHEHUH: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIIEHb MOJIMMEPU3ALUH, CPENHASL MOJIEKYIsIpHAs Macca. OCHOBHBIE METOABI
CHHTE3a BBICOKOMOJIEKY/ISIPHBIX COEIMHEHUH — MOTUMEPU3AIIHS U MOJTMKOHIEHCAITHS.

OKCIIEPUMEHTAJIBHBIE METOAbl M3YYEHMsI BEUIECTB M MX NPEBPAIICHUN: O3HAKOMJIEHHE C
oOpa3uamu NpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, KayqyKOB.

Me:XnpeaMETHBIE CBSI3U.

Peanu3anus MeXINpEeAMETHBIX CBS3€d NPHU HM3y4EHWHM OpraHudeckod xmmuu B 10 kiacce
OCYILECTBIIIETCSl UYepe3 HMCIONb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHITUH, Tak W
MOHSTHUM, SBJISIOUINXCS CUCTEMHBIMHU ISl OT/IE€TbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OO011e ecTecTBEHHO-HAYYHbIC MOHATH: sIBIICHHE, HAyYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOpus,




aHalu3, CHHTE3, KiacCU(UKaIMs, TEepPUOIUYHOCTb, HAOMIOCHHe, H3MEpPEHHEe, HKCIIEPHMEHT,
MOJIEJIMPOBAaHUE.

®dusuka: Marepus, SHEPrusi, Macca, aToM, JIEKTPOH, MOJIEKYyJa, SHEPreTUYECKUIl ypOBEHbD,
BEIIECTBO, TEJIO, 00BEM, arperarTHoe COCTOSTHUE BelllecTBa, (U3NYECKHUE BEIMUMHBI U €AMHUIIBI X
U3MEpEHMUS.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BelIecTB B oOpraHuzMe, (OTOCHUHTES,
OMOJIOTMYECKH aKTUBHBIC BeLIeCTBa (OCNKH, YITIEBOADI, XKHUPHI, (PEPMEHTHI).

I'eorpadus: MuHepasibl, TOpHbIE TOPOIbI, TIOJIE3HBIE UCKOTIAEMBbIE, TOTLIIUBO, PECYPCHI.

TexHonorus: NUIEBbIE NPOAYKTHl, OCHOBBI PAl[MOHAJIBHOIO NUTAHMS, MOIOIIME CPEICTBA,
JIEKApCTBEHHbIE U KOCMETHUYECKHE Ipenaparbl, Marepuaibl U3 HUCKYCCTBEHHBIX U CHHTETUYECKHX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHMH

XUMHYECKUH  3JeMeHT. AToM. Sapo aroma, wW30TOMBL.  DJEKTPOHHAass 00OJIOYKA.
DHepreTUYecKre YpOBHH, MOAYPOBHH. ATOMHBIC opOuTanu, s-, P-, d- anementsl. OcobeHHOCTH
pacnpeieieHusi AJIEKTPOHOB IO OpOUTANSIM B aroMax SJIEMEHTOB MEPBBIX YETBHIPEX IMEPHOIOB.
DnexTpoHHas KOH(pUTYypalysi aTOMOB.

[lepmonnueckuit 3akoH u llepuoanueckas cucreMa XUMUYECKMX 3JleMEeHTOB /.
W. MenpneneeBa. Cps3p nepuoauueckoro 3akoHa u Ilepuoguueckoil cHCTEMbl XMMHMUYECKHX
anementoB J[. WM. MeHneneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHUs aroOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XMMUYECKUX AJIEMEHTOB M 00pa3yeMbIX UMHU IPOCTHIX U CIOXKHBIX BEILECTB 110
rpynmnam u nepuogam. 3Ha4eHHe NepPUoANUECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemecTBa. XHUMHUYECKas CBsI3b. Buabl XuUMUYECKOH CBA3M (KOBaJEHTHas
HEeMnoJsipHasi W TOJSpHAas, HOHHAas, MeTalindeckas). MexaHu3Mbl 00pa3oBaHMsI KOBAJICHTHOM
XUMHUYECKON CBsi3M (OOMEHHBIM M JOHOPHO-aKUENTOPHbIN). BomopoaHas cBsizb. BajaeHTHOCTS.
DneKTpooTpuLATEIbHOCTh. CTeNeHb OKUCIEHUS. IOHBI: KATHOHBI U AHUOHBI.

BemecTBa MOJEKYISIPHOIO U HEMOJIEKYISIPHOTO CTPOEHMs. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTBA. THUINBl KPUCTAUIMYECKUX pEMETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THIIA
KPHUCTAJTINYECKON PEHIETKH.

[TonsiTne 0 nucnepcHbIX cucTeMax. VICTHMHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas 1ois
BEIIECTBa B pacTBOpE.

Knaccugukanus HeopraHuueckux coeauHeHuil. HomeHknaTypa HEOpraHMYeCKHUX BEILECTB.
I'enernueckas CBA3b HEOPraHMYECKUX BEUIECTB, IPUHAIIEKAIINX K Pa3IMYHBIM KIaccam.

Xumnueckass peakuus. Kraccudukanus XUMHYECKHMX peakiuii B HEOpPraHMYecKod U
OpPraHMYEeCKOM XMMHHU. 3aKOH COXpPAHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHHUS U INpeBpallleHus
SHEPTUU NPU XUMUUYECKUX PEAKIMSIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pAa3IMyHBIX (akTopoB. OOpaTHUMble pEaKIHHU.
Xumuueckoe paBHOBecHe. DakTOpbl, BIUAIOLIME HA COCTOSHUE XHMHUYECKOTO DPABHOBECHS.
[Ipunnun Jle Hlatense.

Onexkrponutuyeckas aucconuanus. CuibHble M cnabble 3eKTponuThl. Cpema BOIHBIX
PacTBOPOB BEILECTB: KHCIas, HEUTpanbHasl, Ie0YHasl.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIIEepUMEHTAJIbHBIE METO/IbI U3YUEHHSI BEIIECTB U UX MPEBpAIlleHU: TeMOHCTpaIus TaOIuIl
«Ilepnognueckast cucrema xmmuyeckux dneMmeHtoB [l M. MenneneeBa», u3ydeHue Mojenen
KPUCTAJNINYECKUX PELETOK, HAONIOAEHHE M OIMCAaHUE JEMOHCTPAlMOHHBIX U JabOpaTOpPHBIX
OTBITOB (pa3NIOXKEHUE MEPOKCHJA BOJIOpOAAa B NMPHUCYTCTBUU KaTalW3aToOpa, OMpPEIENICHHE CpEbl
pacTBOpPOB BEHIECTB C TOMOILBIO YHHUBEPCAIbHOIO MHJMKATOpa, PEaKIUUd HOHHOro OOMEHa),
IpOBe/IeHNE MPaKTHUYEeCKOoW paboThl «BnusHHE pazauyuHbBIX (AKTOPOB HAa CKOPOCTh XUMHMUYECKOH
peakuum».

Pacuérnbie 3a1auu.




PacyéTel 10 ypaBHEHUSAM XUMHUYECKUX PEAKLUH, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI, PACUETHI
C MCTOJIb30BaHUEM IMOHATHS «MaCcCOBas I0JIS BEIICCTBA.

Heopranuveckasi xumus

Hemeramnsl. [lonoxxenue HemeTamioB B [lepuonnueckoil cucreMe XMMUYECKUX AI1EMEHTOB /1.
W. MeHneneeBa U OCOOCHHOCTHM CTpOeHHS aroMoB. Dusudueckwe CBOHCTBA HEMETaJUIOB.
AmoTponus HEMETAIOB (Ha IPUMEpPE KUCIOpoa, cepbl, hochopa U yriaeposa).

XUMHUYECKHE CBOWCTBA BAXKHEUIIMX HEMETAUIOB (TaJOreHOB, cepbl, a3ora, ¢ocdopa,
yIjepona U KpeMHUS) U UX COCIUHEHUN (OKCHAOB, KHUCIOPOJCOASPIKAIMUX KHCIIOT, BOJOPOIHBIX
COCIMHCHHIN).

[IpuMmeHeHne Ba)KHEHUIIIUX HEMETAUIOB U UX COCIMHEHUN.

Meramnsl.  Ilonoxenne wmertamwioB B llepuogudeckol cucTeMe XHMHMYECKUX 3JIeMEHTOB [l
N. MenpneneeBa. OCOOCHHOCTH CTPOCHHS IEKTPOHHBIX 000JOYEK aroMoB MeTauioB. OOmme
¢usnueckne cpoiictBa MeTauioB. CIUiaBel METAUIOB. DJIEKTPOXMMHUYECKUU DSl HampsHKEHU
METaJIJIOB.

XUMHUYECKHE CBOMCTBA BaXKHEHIIMX METAUIOB (HATpuUil, Kajaui, KaJlblUi, MarHuM,
ATFOMUHUM, ITUHK, XPOM, JKeJIe30, Me/Ib) M UX COCTMHCHHM.

OO6m1re criocoObl moyyeHust MeTaJIoB. [[puMeHenne MeTaioB B OBITY M TEXHHUKE.

OKCHEpUMEHTAIbHBIE METOJIbI M3YYEHHUs BEUIECTB M UX NPEBPALICHUN: U3yUYEHUE KOJJICKLIUU
«Mertasl ¥ CIUTaBbl», 00pa3lloB HEMETAIJIOB, PEIICHUE SKCIICPUMEHTAIBHBIX 3aja4, HAOII0IeHNE
U OIHCAHHWE JCMOHCTPAIIMOHHBIX U JIA0OPAaTOPHBIX OIBITOB (B3aMMOJEHCTBUE THIPOKCHIA
QJTIOMUHUS C PACTBOPAMH KUCJIOT U IIEJIOUEH, KaYeCTBEHHBIE PEAKIIUU Ha KATHOHBI METAILJIOB).

PacuéTHble 3a1a4m.

Pacuérer Macchl BemecTBa ik 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcce WJIH
00bEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB, pacuéThl Macchl (00BbEMaA, KOIMYECTBa
BEII[ECTBA) MPOYKTOB PEAKIINHU, €CIIU OHO U3 BEIICCTB UMEET IPUMECH.

XuMHS 1 5 KU3Hb

Porms xumMum B 00CSCIICUEHUU SKOJOTHYECKOH, YHEPTeTHUYSCKOW M TMHUIIEBON 0e30MacHOCTH,
pa3BuTuu MeAUIMHBL. [IoHsATHE 0 HAyUYHBIX METOAAX MTO3HAHUS BEIIECTB U XUMUUECKUX PEAKLIUN.
[IpencraBnenuss 00 OOMIMX HAYYHBIX MTPUHIUMIAX IPOMBIIUICHHOTO TOJYyYEHUs Ba)KHEHIINX
BCIISCTB.

UYenoBek B MHpPE BEIIECTB W MaTrepuajoB: BaXXHEHIINE CTPOUTEIbHBIE MaTepHAIbI,
KOHCTPYKLIMOHHBIE MaTepHalbl, KpacKH, CTEKJIO, KEpamMHKa, MaTepHallbl [UIsl DIIEKTPOHUKH,
HaHOMAaTepHuasbl, OpPraHUYECKUE U MUHEPAJIbHBIC YIIOOPEHHS.

XUMHS ¥ 310pOBbE YEJIOBEKA: MPaBUIIa UCIIOIb30BAaHUS JIEKAPCTBEHHBIX MPENnaparoB, MpaBuia
0e30ITacHOTO HCTIONTb30BaHUS npenaparoB OBITOBOM XUMHH
B MOBCEIHEBHOM KU3HM.

MexnpeIMETHbBIC CBS3U.

Peanu3anus MeXnpeaMETHBIX CBS3eH MpH M3y4eHHH O0IIel M HeopraHudeckoil xumuu B 11
KJIacCe OCYIIECTBIISIETCS Ye€pe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITUH, TaK U
MOHSATUH, SBIISAIOIIUXCS CUCTEMHBIMU JJIs1 OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OO0mme ecTeCTBEHHO-HAyYHbIC TOHSTHSA: HAyYHBIM (PakT, TMIOTE3a, 3aKOH, TEOpHUS, aHAJuU3,
CUHTE3, KiaccupuKalus, TMepUOAUYHOCTh, HAOMIONEHHE, OSKCIEPUMEHT, MOJIEINPOBaHNUE,
WU3MEpPEHHeE, SBIICHNUE.

®dusnka: marepus, HHEPTUsi, Macca, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOIl,
PaINOaKTUBHOCTh, MOJICKYJa, SHEPTeTHUYECKUU YpPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTrHoe
COCTOSIHHE BEIIECTBA, PU3NUIECKUE BEIUYNHBI U €IUHUIIBI UX H3MEPEHUsI, CKOPOCTb.

buonorus: kierka, opranusM, 3kocucTema, obuocdepa, MaKpo- ¥ MUKPOIJIEMEHThI, BATAMUHBI,
0OMeH BeIeCTB B OpraHU3Me.

['eorpadus: MuHEpaIBI, TOPHBIE TIOPOJIBI, MTOJE3HBIE NCKOITAEMbI€, TOTLTUBO, PECYPCHI.

TexHonorusi: XMMUYECKass MPOMBIIUIEHHOCTb, METAJUTyprusi, MPOU3BOJACTBO CTPOUTEIbHBIX
MaTepHaJioB, CEITbCKOXO03SUCTBEHHOE TIPOMU3BOJICTBO, MTHIICBas MIPOMBITINICHHOCTb,
(dapmarieBTUYECKasi MPOMBIIIIEHHOCTh, MTPOU3BOACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOACTBO




KOHCTPYKIIMOHHBIX MAaTCpUajioB, SJICKTPOHHAA MPOMBIINIJICHHOCTh, HAHOTCXHOJIOTUH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMbI
IO XUMHHU HA BA3OBOM YPOBHE CPE/JHEI'O OBIIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATbI

®I'OC COO ycranaBnuBaeT TpeOOBaHMSA K pe3ylbTaTaM OCBOCHHUS OO0yYarOIIUMHCS
IporpaMM CpefHero oOmero oOpa3oBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM M IIPEIMETHBIM).
Hayuno-meTonnveckoil OCHOBOW sl pa3pabOTKH IIAHUPYEMBIX Pe3yIbTaTOB OCBOCHUS MPOTPaMM
CpemHero o0mero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEILHOCTHBIA MOAXO/.

B coorBercTBHU C CUCTCMHO-ACATCIIBHOCTHBIM IOAXOAOM B CTPYKTYpPC JIMYHOCTHBIX
PE3yabTaTOB OCBOCHMS IpenMeTa «XUMHUS» Ha YPOBHE CPEIHEr0 OOIero oOpa3oBaHMs BbIICICHEI
CIIC/IYIOIINE COCTABIISAIOIIHUE:

OCO3HaHHE OOYYAIOIUMHKCS POCCHICKONW TI'paKIaHCKOW MJICHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEILHOCTH ¥ CaMOOTIPEICIICHUIO;

HaJIMYMe MOTUBALUH K OOYUCHHIO;

I[EJICHANIPABJIICHHOE Pa3BUTHE BHYTPCHHHX YOCKIEHUN JIMYHOCTH Ha OCHOBE KITFOYCBBIX
[IEHHOCTEH U HCTOPUYECKUX TPATULUI 0a30BON HAyKH XUMHUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIMXCsS PYKOBOACTBOBATHCS B CBOCH NEATEIBHOCTH
[ICHHOCTHO-CMBICJIOBBIMU ~ YCTQHOBKAaMHM, IIPHCYLIMMH ILEJIOCTHOH CHCTEME XHUMHYECKOTO
o0Opa3oBaHus;

HaJIMYUe TPAaBOCO3HAHMS KOJIOTHYECKOW KYJIBTYPBI M CIIOCOOHOCTH CTaBUTH LIEIH M CTPOUTH
JKHN3HCHHBIC ITJIaHBI.

JINYHOCTHBIE PE3yNBTaThl OCBOCHHS MTPpeAMeTa « XUMHUSD TOCTUTAIOTCS B €IMHCTBE YyueOHOU U
BOCITUTATEIbHOMN ACATCIIBHOCTH B COOTBETCTBUMU C T'YMAHUCTHYCCKUMH, COLOHOKYIBTYPHBLIMU,
IYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSAMH W HJICaTaMH POCCHHCKOTO TPaXXIAHCKOTO OOIIecTBa,
IPUHATHIMU B OOILECTBE HOPMaMU M IpaBWJIAMU IOBEJEHUS, CIIOCOOCTBYIOIIMMHU Mpoleccam
CaMOIIO3HAHUS, CAMOPA3BUTHSI U HDABCTBEHHOTO CTAHOBJICHHS JIMYHOCTH 00yYarOIHXCH.

JIMYHOCTHBIC PE3yNbTaThl OCBOCHHS NpeaMeTa «XHUMHUS» OTPaKAIT CPOPMHUPOBAHHOCTH
OIIBITA TTO3HABATEIBHON U MPAKTUYECKOH JIESTENbHOCTH 00yJaroUIMXcs 0 Pealn3aliy IPUHSITHIX B
00IIecTBe IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpakIaHCcKOro BOCHUTAHUS:

OCO3HaHMsI OOyYaroIMMMCS CBOMX KOHCTUTYIIMOHHBIX NpaB M OOS3aHHOCTEW, YBaKEHMsS K
3aKOHY H ITPABOIIOPSIKY;

NpEaACTaBICHHUA O COHOUAJIbHBIX HOpMax HW IpaBHIaX MCEKINYHOCTHBIX OTHOIIIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOp‘IeCKOﬁ ACATCIBHOCTU IPHU CO3JaHUU y‘-I€6HBIX ITPOCKTOB,
penieHny yueOHBIX U MI03HABATEIBHBIX 3a/1a4, BBITOJTHEHHH XUMHYECKHX SKCIIEPHMEHTOB;

CIIOCOOHOCTH MOHUMAaTh W MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY M apryMEHThl JPYIHX
NIPY aHAJIN3E PA3INYHBIX BUIOB YU€OHOH AEATENBHOCTH;

2) MaTPHOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOTO OTHOIIEHUS K HICTOPHUECKOMY U HaAyYHOMY HaclleIUI0 OT€UEeCTBEHHON XUMUH;
YBAXKCHHA K IPOLCCCY TBOPUCCTBA B obnactu TCOpPHUHU W TMPAKTHYCCKOr0 MNMPUMCHCHHA XHWMMHU,
OCO3HaHUS TOTO, YTO AOCTHKEHUS HAYKU €CTh PE3yNIbTaT JTUTEIbHBIX HAOMONCHUH, KPOIOTIHBBIX
OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPYyda y‘IéHI)IX H MTPAKTUKOB,

MHTEpeca U MO3HABATEIIbHBIX MOTHBOB B MOJYYEHUH M TOCIEAYIONIEM aHaIH3e HH()OPMAIHH
0 IEPEAOBBIX JOCTUKCHHUAX COBpeMeHHOfI OTE€UYEeCTBEHHOM XHUMHUH,

3) AyXOBHO-HPABCTBEHHOTO BOCIIHTAHMSA:

HPABCTBCHHOI'O CO3HAHUSA, STUYCCKOT'O ITOBCACHUAA,

CIOCOOHOCTU  OIIGHMBATh  CHUTYyal[dd, CBsSI3aHHbIE C  XMMUYECKHMMU  SIBICHHUSMHU,
U INPUHUMAThL OCO3HAHHBIC pPELICHUs, OPUECHTUPYSACh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OII€HUBAThb CcBOE MOBEACHHUE MW TIOCTYIIKHM CBOHUX TOBapI/IHIeI\/’I C HOSI/IHI/Iﬁ



HPaBCTBEHHBIX U NMPABOBbIX HOPM U OCO3HAHUE TOCIEACTBUNA ITUX MOCTYIIKOB;

4) ¢popMupoBaHUs KYJbTYPHI 310POBBSI:

NOHMMaHMUA LIEHHOCTEH 340pOBOrOo W 0e30macHoro oOpas3a J>KU3HH, HEOOXOJMMOCTH
OTBETCTBEHHOI'O OTHOLIEHUSI K COOCTBEHHOMY (DPM3UYECKOMY U ICUXUYECKOMY 3/I0POBbIO;

coOMIoIeH s MTpaBUiI OE30MIaCHOTO OOpaIleHHs! ¢ BEUIECTBAMU B OBITY, IIOBCEIHEBHON JKU3HU
U B TPYJIOBOH J1€ATENBHOCTH;

NOHMMAaHMS EHHOCTH MPABUJ MHIMBHYaTbHOTO U KOJUIEKTHBHOTO OE€30I11aCHOTO MOBEICHUS
B CUTYaLlUsAX, YTPOXKAIOIIMUX 310POBBIO U KU3HH JHOJCH;

OCO3HAHMs TOCJIEACTBUA W HENPUSATHS BPEIHBIX NPUBBIUEK (YHOTpEOICHHUS alKOrois,
HapKOTUKOB, KypeHHUs);

5) TpyroBoro BocniuTaHusM:

KOMMYHUKaTUBHOM  KOMIIETEHTHOCTM B  y4eOHO-MCCIIEHOBATEIbCKOM  J1€ATENIbHOCTH,
0O0IIECTBEHHO TOJIE3HOM, TBOPUECKON M IPYTUX BUJAX JAEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PpEUICHUHM IMPAKTUYECKUX 3a/ad COLUAIbHOU
HaNpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTepeca K NPaKTUYECKOMY U3Y4YEHUI0 IPOoeCcCUil pa3InyHOro poja, B TOM YHCiIe Ha OCHOBE
MPUMEHEHHS TPEAMETHBIX 3HAHUH 110 XUMUH;

YBaXKEHUS K TPYAY, JIOIAM TpyZia U pe3ylbTaraM TPYyILOBOH AeATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWMBHIYAJIBHOW TPAaeKTOpPHM OOpa3zoBaHus, Oymylei
npodeccuy M peajau3alii COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIIOCOOHOCTEH K XUMUH, HHTEPECOB U MOTPEOHOCTEH 00I11eCTBa;

6) IKOJIOTHYEeCKOr0 BOCIIMTAHHUSI:

HKOJIOTUYECKH IEIeCO00Pa3HOTO OTHOIIEHHSI K MPHUPOAE, KaK MCTOYHHKY CYIIECTBOBAHUS
JKM3HM Ha 3eMIIe;

MOHMMAaHMs TJI00AJBHOTO XapakTepa SKOJOTHYECKUX MpOoOJeM, BIMSHUS SKOHOMHUYECKHX
IIPOLIECCOB HAa COCTOSIHUE IPUPOIHON U COLIMATIBHOM Cpelibl;

OCO3HAHMsI HEOOXOAMMOCTH HCIIONB30BAHHS IOCTH)KEHUH XMMHHU ISl PEIICHHS BOIPOCOB
palMoHaIBHOIO PUPOIOIIONB30BAHNUS;

AKTUBHOTO HENpPUATHS JEHCTBHUH, NPUHOCSIIMX Bpel OKPYXKAIOMIEH NPUPOAHON cpene,
YMEHUSI MPOTHO3MPOBATh HEOJIArONpPUATHBIE 3KOJOTHYECKHE MOCIEACTBHS IMpeIIpUHUMAEMBIX
JNENUCTBHAN U NPEAOTBpALIaTh UX;

HQJINYMS  PA3BUTOTO  HKOJIOTMYECKOTO MBIIUICHHS, HKOJIOTHYECKOW KYJIBTYPbI, OIbITa
NESTeTBbHOCTH  DKOJIOTUYECKOW  HANpaBIEHHOCTH, yMEHHsS  PYKOBOJACTBOBAaTbCsS HMH B
M03HABaTENIbHONW, KOMMYHHKATUBHON M COLIMAJIBHON NMpaKTHKE, CIIOCOOHOCTH M YMEHUS aKTHBHO
MIPOTHBOCTOSTH UEOIOTHN XeMo(hoOuu;

7) HEHHOCTH HAYYHOTO MO3HAHMSI:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HayKH U 00I1eCTBEHHOMN MPaKTHKY;

NOHUMAHHS CIEMUPUKHA XWMHUU KaKk HayKd, OCO3HaHHs €€ poiau B (OPMHPOBAHUHU
palMOHAIBHOTO HAyYHOTO MBIIIJIEHHS, CO3aHUU LIEJIOCTHOTO MPEACTAaBICHHUS 00 OKpYyKaroIleM
MHUpE KaK 0 €IUHCTBE IPUPOJIBI M YEIIOBEKA, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUN
po6ieM CoXxpaHeHHs IPUPOIHOTO PABHOBECHS;

yOXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHH JJISI COBPEMEHHOW NMBWJIM3AIMU: B €€
I'YMaHUCTHYECKOW HAINPaBICHHOCTH W BaXXHOM pOJIM B CO3JaHUM HOBOW 0aszbl MarepuajbHON
KYJABTYPBI, PEIICHUH II00ATBHBIX MPOOJIEM YCTOMYMBOTO PA3BHTHUSI UYEIOBEUECTBA — CHIPHEBOM,
HHEPreTUUECKOU, MUIIEBOM M KOJIOTHYECKO 0€30MacHOCTH, B pa3BUTUH MEIUIUHBI, 00eCTIeYeHUU
YCIIOBHIA YCIIEIIHOTO TPYAA U SKOJIOTHYECKH KOM(POPTHOM KU3ZHHU KAXKIOTO YieHa 00IIeCTBa;

€CTECTBEHHO-HAyYHOW TpPaMOTHOCTH: TOHUMAHHS  CYIIHOCTH  METOJOB  IO3HaHUS,
WCTIONB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TOydaeMble 3HAHUS IS
aHau3a U OObSACHEHHS SIBIICHUH OKPY)KAIOLIEro MUpa M MPOUCXOAIINX B HEM U3MEHEHHH, YMEHUS
nenarb 00OCHOBaHHBIE 3aKJIIOYCHUST HA OCHOBE HAyYHBIX (PAKTOB M MMEIONIMXCS JAHHBIX C IIEITHI0
MOJIy4EHHUs TOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEIPHO MCIOJb30BaTh XUMHUYECKUE 3HAHUS JJIsI PEIICHUs] MpoOiieM B
peaNbHbIX )KU3HEHHBIX CUTYaIHUIX;

MHTEpeca K MO3HAHMIO U MCCIIE0BATEIBCKOM eI TENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEIMpPEephIBHOMY OOpa30BaHHUIO M C€aMOOOpa3OBaHUIO, K
AKTUBHOMY TOJTYYCHHUIO HOBBIX 3HAHHI 110 XUMUHU B COOTBETCTBUU C )KMU3HEHHBIMU TIOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSIM TPy/a B pa3IMuHbIX chepax nmpodheccnoHalIbHOHN 1eSTeIbHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3ylbTaThl OCBOCHUS y4eOHOro mpeameTra «XUMHUs» Ha YPOBHE CPEIHETO
o01miero 00pa3oBaHMs BKIIOUAIOT:

3HaYUMble JUIsI  (DOPMUPOBAHUS MHPOBO33PEHUS OOy4YAIOUIMXCS MEXKIUCHUILTHHAPHBIC
(MeXIpeIMeTHBIC) OOIIEHAYYHBIE MOHSITHUS, OTPAXKAIOIINE [[EIOCTHOCTh HAYYHON KapTUHBI MUpPA U
crenu(uKy METOIOB IMO3HAHMs, HCIONb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIeCTBO,
JHEPrus, SIBICHUE, TPOIIECC, CUCTEMA, HAYYHBIN (DAKT, MPUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCClIeZIOBaHUE, HAOIIOCHIE, U3MEPEHHE, YKCIIEPUMEHT U JIPYTHE);

yHHUBEpCaJIbHbIC y4eOHbIE NEHCTBUS (ITO3HABATENbHBIC, KOMMYHUKATUBHEIC, PETYISTHBHBIC),
obecneunBaronue GopmupoBaHue (HyHKIIMOHATIBLHOW T'PAMOTHOCTH U COIMAIBHON KOMIIETEHIIUU
00y4Jarommxcs;

CHOCOOHOCTh  OOy4aromuxcsi  HMCHOJb30BaTh  OCBOGHHBIE  MEXKIUCIHILTUHAPHEIE,
MHUPOBO33PCHUYCCKAE 3HAHUS W YHUBEPCAIbHBIC YyYeOHBIC [EHCTBUS B IIO3HABATCIBLHOU U
COLIMATILHOM MPaKTHKE.

MeTtanpeMeTHbIE  PEe3yJIbTaThl  OTPAKAOT  OBJIAJICHUE YHUBEPCAIBHBIMH  YYCOHBIMH
M03HABATENbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU 1€HCTBUSMHU.

Ogi1ajieHHe YHHBEPCAJbHBIMH YU€OHBIMH MO3HABATEILHBIMH 1eHCTBUSIMM:

1) 6a30BbIe JIOrHYecKHe JeiiCTBUA:

CaMOCTOATENIFHO  (POPMYIMPOBAaTh H  aKTyaJH3UpOBaTh MNpOOJIEMY, BCECTOPOHHE €&
paccMmarpuBarh;

OTPEACIATh IENH JSATCIILHOCTH, 3a/aBas IapamMeTpbl M KPHUTCPUU WX JOCTHIKCHUS,
COOTHOCHUTD PE3yNIbTaThl AEATEILHOCTU C TIOCTABICHHBIMU LEISIMH;

UCIIONB30BaTh TPH OCBOCHHM 3HAHWUW TNPUEMBI JIOTHYECKOTO MBIINUICHUS — BBIICISTH
XapakTepHble TPU3HAKM TOHSATUA M  YCTaHABIMBaTh HX  B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIHE ITOHATHUS JIUIsI OOBSICHCHUS OT/ICIIBHBIX (DAKTOB U SIBJIICHUI;

BBIOMpATh OCHOBAHMSI U KPUTEPUU IS KIIACCU(UKAIIUHU BEIIECTB U XUMUUYECKUX PEaKIIHii;

YCTaHABIMBATh MPUIHMHHO-CIICJACTBCHHBIE CBSI3U MEXK/Ty N3Y9aeMbBIMU SIBIICHUSIMH,

CTPOUTH JIOTUYECKUE PACCYXKJEHUsl (MHIYKTUBHBIE, JEIYKTHUBHBIC, 10 aHAJIOTUHU), BHISBISTH
3aKOHOMEPHOCTH W TPOTHUBOPEYHS] B PACCMATPUBACMBIX SBICHHSX, (DOPMYITHPOBATH BBIBOIBI U
3aKJIIOYCHHS;

MPUMEHSTh B TPOIECCE IMO3HAHUS, UCIOIb3yeMble B XHUMHH CHMBOJHYECKHE (3HAKOBEIC)
MOJIENH, TPeoOpa30BhIBaTh MOJEIbHBIE MPEICTABICHUS — XUMUYECKUI 3HAaK (CHMBOJI) 2JI€MEHTa,
XUMHYECKass (QopMyina, YpaBHCHHE XUMHUYECKOH peaklud — TpH pPeHIeHUH Yy4eOHBIX
MO3HABATENBHBIX U MPAKTUYECKUX 3a7a4, MPUMEHSATh Ha3BaHHBIE MOJICIbHBIE MPEICTABICHUS IS
BBISIBIICHHS XapaKTePHBIX MPU3HAKOB M3YYaeMbIX BEIIECTB U XUMUYCCKUX PEAKIIHUH.

2) 6a3oBble MCCIE0BATENbCKUE eiCTBHS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO ITO3HAHUS BEIICCTB M XUMUICCKUX PEAKITU;

dbopMmynupoBaTh MMM U 3a7a4M  UCCIIEOBaHUS, WCIONB30BaTh IIOCTABIECHHBIE W
CaMOCTOSTEIILHO C(HOPMYITUPOBAHHBIC BOTIPOCHI B KAYECTBE MHCTPYMEHTA ITO3HAHUS M OCHOBBI JIJIS
(hopMUpPOBaHUS THIIOTE3HI 110 MPOBEPKE MPABIUIBHOCTH BBICKA3bIBAEMBIX CYXICHHUIA;

BJIQJICTh HABBIKAMH CAMOCTOSTEIHHOTO ITUTAHWPOBAHHUS W TIPOBEACHHS YUYCHUUYCCKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBAaTh yYMEHHUs HAONIOAaTh 3a XOAOM IMPOIECCa, CaMOCTOSTEIBHO
MIPOTHO3UPOBAaTh €ro pe3yibrar, (opMyaupoBaTb OOOOLIEHUS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIEAOBaHHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOJETAHHON
pabore;

MpUOOpETaTh OMBIT YYCHUYECKON MCCIEAOBAaTENIbCKOM H  TMPOEKTHOW JIeSATENbHOCTH,



NPOSIBIIATE  COCOOHOCTH M TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METOJOB pEIICHUs
NPaKTHYECKHX 3a/1a4, IPUMEHEHHIO PA3JIMYHBIX METO/IOB ITO3HAHUSL.

3) padora c nndopmanuei:

OPHMEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX MH(pOpPMAIMK (HAydHO-TIOMYIISIpHAs JIUTEparypa
XMMHAYECKOTO COZAEp)KaHUs, CIpaBoOuHble TMocoOus, pecypcbl HMHTepHeTa), aHATIU3UPOBATh
UHQOPMALIMIO PA3IWYHBIX BHJIOB M (OpPM MpPEACTaBIEHHs, KPUTHUECKH OIICHUBATh €&
JOCTOBEPHOCTH U HEMPOTUBOPEYHBOCTH;

(bopMynupoBaTh 3ampoChl W TMPHUMEHSTH pa3IM4HbIE METOABl INPH TIOMCKe M OTOOpe
nHpOpMaLU, HEOOXOAUMOMN JJISl BBIITOJHEHUsI y4eOHBIX 3a/1a4 ONPEIeIEHHOTO THIIA;
npuoOpeTaTh  ONBIT  WCIOJIB30BaHUS  MH(MOPMAIIMOHHO-KOMMYHHMKATHBHBIX — TEXHOJOTMH H
Pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOATENIFHO BBIOMpPATh ONTHMAIBHYIO (opmy mpencraBieHuss HHOpMauu (CXeMBbl,
rpaduKu, TuarpaMMsbl, TaOJIHILIBI, PUCYHKH U IpYTHE);

UCIIONIb30BaTh HAyYHBIH S3bIK B Ka4€CTBE CPEJCTBA P paboTe ¢ XMMUYECKOI HH(pOpMaIHei:
NPUMEHSATh MEXIpEeIMETHbIe ((HU3NYECKHe M MaTreMaTU4ecKHe) 3HAKHM M CHMBOJIBI, (OPMYIIHI,
a00peBHaTypbl, HOMCHKIJIATYPY;

UCTIOJIB30BaTh U MPE0OPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATTISTHOCTH.

OnJj1ajeHHe YHHBEPCAJIbHBIMH KOMMYHMKATHBHBIMY J1eHCTBUSAMU:

3aJaBaTh ~ BONPOCHl MO  CymiecTBy  OOCyXJaeMoW  TeMbl B XOIe  JMasiora
W/WIN  JTUCKYCCHH, BBICKAa3bIBaTh WUAEH, (HOPMYIHPOBATH CBOM TIPEIUIOKEHUS OTHOCHUTEIBHO
BBITTOJIHEHHMS TTPEIOKEHHOM 3a/1auu;

BBICTYIIaTh C NPE3EHTALUCH pe3yIbTaToOB IO03HABATEILHON JEATEIBHOCTH, IONYyYEHHBIX
CaMOCTOSITENTHO MJI COBMECTHO CO CBEPCTHHKAMH IPH BBHIIIOJTHEHUH XUMHYECKOTO IKCIIEPHMEHTA,
NPaKTHYECKOW PadOThl MO MCCIECJOBAHHIO CBOWCTB M3yYaeMBIX BEIIECTB, Pealn3ali y4yeOHOTro
npoekta u (OPMYIHPOBATH BBIBOABI 10 pe3ylbTaraM MPOBEAEHHBIX HCCIENIOBAHUN ITyTEM
COINIACOBAaHMS MO3UIHMHI B X0JIe 00CYKJIeHNSI 1 0OMEeHa MHCHHUSMH.

OsJajieHne YHUBEPCAJIbHBIMH PeryJIsTUBHBIMH 1€l CTBUSIMU:

CaMOCTOSITENIbHO IIAHUPOBaThb M OCYIIECTBIIATH CBOK II03HABATEIbHYIO JEATEIbHOCTD,
ompenenss e€ eI U 3aJaud, KOHTPOJIMPOBaTb M IO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATh
npeyiaraéMblii  alropuT™M JEHCTBUIl MpPH BHIIOJIHEHMHM Y4YEOHBIX W MCCIENOBaTEIbCKUX 3aad,
BbIOMpaTh HambOosee 3((EeKTUBHBINA CIIOCOO MX PELIeHHS ¢ Y4ETOM IOJyYeHHs] HOBBIX 3HAHUH O
BEIIECTBaX U XUMHUUYECKUX PEAKIMSIX;

OCYUIIECTBJIATH CAMOKOHTPOJIb CBOEH AEATEIbHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

HPEAMETHBIE PE3VYJIBTATbBI
10 KJIACC

[TpenmeTHBIE pe3yNbTaThl OCBOEHUS Kypca «Opranuueckas XUMMHs» OTPaXkaroT:
c(hOpMHPOBAHHOCTD MPEACTABICHUI O XUMUYECKON COCTABIIAIONICH €CTECTBEHHO-HAYYHON
KapTHHBI MUPA, POJIM XUMHUHU B TTO3HAHUU SIBICHUN IPUPOJIBI, B GOPMUPOBAHUU MBIIIUICHUS U
KYJBTYpbI INYHOCTH, €€ (PYHKIMOHAIBHON rpaMOTHOCTH, HEOOXOAUMOM JIJIS1 pEeLIeHUS
MPAKTUYECKHX 33124 U 3KOJIOTMUECKH 0OOOCHOBAHHOTO OTHOLIEHHUS K CBOEMY 3/I0POBBIO U
MPUPOHON CpelIE;

BIIAJICHUE CUCTEMOM XMMHMUYECKUX 3HAHUN, KOTOPAsl BKIIOYAECT: OCHOBOIIOIATAIOIINE ITOHATHS
(XMMUYECKUH DIIEMEHT, aToM, DJJEeKTpOHHas o00o0JoYKa aroMa, MOJIeKyla, BaJeHTHOCTb,
ANEKTPOOTPHULIATETILHOCTh, XUMHUECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpauléHHast), MOJb, MOJISIPHAs Macca, MOJISIPHBIN 00BbEM, YIIIEpOAHBIN CKeNeT, (yHKIIMOHATbHAs
rpyImna, paaukani, U30MEpHsi, U30MEPbI, TOMOJIOTHYECKUN Psill, TOMOJIOTH, YIIIEBOAOPOBI, KHUCIOPOL
1 a30TCOZAEpKAIIME COCTUHEHUS, MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISPHBIE
COEMHEHMS); TEOPUH U 3aKOHBI (TEOpHsl CTpOEHMs opraHnyeckux semects A. M. bymieposa,
3aKOH COXpPaHEHHs MAaCcChl BELIECTB); 3aKOHOMEPHOCTH, CHMBOJINYECKUN A3bIK XUMUMY;

MHUPOBO33PEHUYECKUE 3HAHMS, JIEKALME B OCHOBE MOHMMAaHUS NMPUYMHHOCTH U CUCTEMHOCTHU



XUMHUYECKHUX SIBICHUH, (DAaKTONOTUYECKUE CBEICHHS O CBOWCTBaX, COCTaBe, IONYYCHHH H
0€30MacHOM HCIIOJIb30BAaHUU BAXKHEMIIUX OPraHUYEeCKUX BELIECTB B OBITY M MPaKTUYECKON
NEeSTEILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUIl BBISBISATH XapaKTepHbIe MPU3HAKU MOHATUMN, YCTAHABIUBATH MX
B3aMMOCBA3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSATUS IPU OMUCAHUU COCTaBa, CTPOCHUS U
MpEeBpaLICHUI OPraHUYeCKUX COeTMHEHU;

c(hOpPMUPOBAHHOCTh yMEHUW HCIOIB30BaTh XWMHUYECKYI) CHMBOJHUKY JJIsi COCTaBIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHON) (GOpMyl OPraHUYECKUX BEUIECTB U
YpaBHEHUU XUMHUYECKHX PEaKIMi, W3rOTaBIMBaTh MOJEIM MOJEKYJI OPraHMYeCKHUX BELIECTB IS
WUTIOCTPAIIMN UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHI YyCTaHABIMBATH MPUHAIJICKHOCTh N3YyUYEHHBIX OPraHUYECCKUX
BEUIECTB 10 HMX COCTaBy U CTPOCHUIO K ONpeAeNEHHOMY KIACCy/TpylIe COeAUHEHUM
(YyrmeBonopoabl, KUCIOPOI M a30TCOAEpKAIINEe COCAMHEHUS, BBICOKOMOJICKYIISIPHBIE COCIMHEHHUS),
JaBaTh WM Has3BaHus 10 cucTemarnueckoi HomeHkiarype (IUPAC), a Takke NpUBOIUTH
TPUBHAJIbHBIC HAa3BaHUS OT/ACJbHBIX OpPraHMYECKUX BELIECTB (ATUJICH, MPOIMIEH, alleTUJIEH,
STWJICHIVIMKOJb, TIIMIEPUH, PeHO, GopMallbIeTul, alleTalbIer1]l, MypaBbHHAsI KUCIOTa, YKCYCHas
KHCJIOTa, OJICMHOBAsl KHCJIOTAa, CTEApUHOBAasi KUCIOTA, TIIOKO3a, (DPYKTO3a, Kpaxmall, IeJUII0I03a,
[JTUIMH);

c(hOpMHPOBAHHOCTb YMEHHUSI OINPEACNSITh BHABl XHMHUYECKOM CBSI3M B OPraHUYECKHUX
COeMHEHUX (OJJMHAPHBIC U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHHUS TPHUMCHSATH IMOJIOKCHHUS TEOPHH CTPOCHHUS OPraHMYECKHX
BemiecTB A. M. bytiepoBa i1 0ObSCHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAHEHHS MacChl BEIIECTB;

c(hOpMUPOBAaHHOCTh YMEHUN XapaKTepPU30BaTh COCTaB, CTPOCHHE, (PU3NUECKUE U XUMUUYECKUE
CBOICTBA TUIHMYHBIX MPECTABUTENICH PAa3IMUHBIX KJIACCOB OPTaHMYECKUX BEIECTB (METaH, JTaH,
STHWJICH, MPOIUJICH, areTuiieH, OyramueH-1,3, merwnOyraauen-1,3, OeH307, METaHOJN, AITAHOI,
ATWJICHIJIMKOJIb, TIHUIEPUH, (DEHOJI, aleTaabICeThi, MypaBbUHAs M YKCYCHas KHCJIOTHI, TIIFOKO3a,
Kpaxmall, LEeJUII0I03a, aMHUHOYKCYCHAsE KHUCJIOTa), WIUTIOCTPUPOBATh T'€HETUUYECKYIO CBSI3b MEXKIY
HUMH YPAaBHEHHMSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIMA C HCIONB30BAaHUEM CTPYKTYPHBIX
opmy;

c(hOpMHPOBAHHOCTh YMEHUSI XapaKTepPU30BaTh UCTOYHHKHU YIJIEBOJOPOIHOTO CHIpbs (HE(TH,
MPUPOJIHBINA Ta3, yrojib), CIOcoObl UX TEpepaboTKM M MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB
nepepadoTKu;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIUMCICHUS MO0 XMMHUYECKUM YPaBHEHUSIM (MacCChI,
00BbEMa, KOTMYECTBA MCXOIHOTO BEIECTBA WJIM MPOAYKTA PEAKIIUU 1O U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OTHOTO M3 UCXOAHBIX BEUIECTB WM MIPOAYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUUW BIIAJIETh CUCTEMOU 3HAHUN OO0 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHUS, UCTIONIB3YEMBIX B XUMUU TIPH U3yYSHHUH BEIIECTB M XUMUYECKUX SIBICHUH (HaOmroneHue,
W3MEpPEHHE, SKCIIEPUMEHT, MOACIUPOBAHNE), UCIOIb30BaTh CUCTEMHBIC XUMUYECKHE 3HAHMS IS
MPUHATHS PEIICHU B KOHKPETHBIX JXU3HEHHBIX CHUTYAlUSIX, CBS3aHHBIX C BEHIECTBAMU U MX
MIPUMEHEHHEM;

c(hOpMUPOBAHHOCTh YMEHHUH COONIOAAaTh MpaBHJIa MOIH30BAHUS XHMHUYECKOW MOCYIOM H
JabopaTOpHBIM 00OPYAOBaHHEM, a TaK)Ke IpaBuia OOpaIleHHs C BEHIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITTOTHEHHIO JIA0OPATOPHBIX XUMHUECKHX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH W BBHITIOJHATh XHUMHUYECKHH OSKCIIEPUMEHT
(DpeBpallleHrss OPraHUYeCKUX BEIIECTB MPU HArpeBaHUU, MOJYUYECHUE STUJIEHA M H3YyUYEHUE €ro
CBOWCTB, Ka4€CTBEHHBIE PEAKIIMH OPTaHMYECKUX BEIIECTB, JeHATypalus OCIKOB MpPHU HArpEeBaHUU,
[[BETHBIC PEAKIIUU OEIIKOB) B COOTBETCTBHH C MPABUJIAMU TEXHUKH 0€30MAaCHOCTH TIPpU 0OpaIIeHNuu ¢
BEIIECTBAMH U JaOOpaTOpHBIM OOOpPYIOBAaHUEM, TMPEACTABIATH PE3YIbTaThl XUMHUYECKOTO
HKCIEPUMEHTA B (hOpMe 3alrCH ypaBHEHUI COOTBETCTBYIOIIUX PEAKIN 1 (HOPMYTUPOBATH BHIBOJIBI
Ha OCHOBE DTHX PE3YJbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUHN KPUTUUYECKH aHATM3UPOBATh XUMUYECKYIO0 HH(OPMAITHUIO,



MOJTy4aeMYyI0 U3 Pa3HbIX HCTOYHUKOB (CpeCTBA MaccoBoW MH(popMaIuu, IHTepHET U APYrux);
c(hopMHPOBAHHOCTh YMEHUN COOTIONATH MTPaBUIa IKOJIOTHUYECKH IIeJIeCO00pa3HOTO
MOBENICHUS B OBITY U TPYAOBOH JEATEIHHOCTH B IENSIX COXPAHEHUSI CBOETO 3OPOBBS U
OKpYXarolen NpupoAHON Cpeibl, 0CO3HABATh OMACHOCTh BO3/EHCTBUS HA KUBbBIE OPIraHU3MBbI
ONPENCIIEHHBIX OPTAaHUYECKUX BELIECTB, TOHMMAs cMbIci noka3aresd [IJIK, moscHsaTe Ha npuMepax
CHOCOOBI YMEHBIICHUS U MPEIOTBPALICHHS UX BPEIHOTO BO3JCHCTBHS Ha OpraHU3M YeJIOBEKa;

JU1s1 OOYYaIOIIKUXCS C OTPAHUYEHHBIMUA BO3MOXXHOCTSIMU 3/I0POBbS: YMEHHE MPUMEHSITh 3HAHUS
00 OCHOBHBIX JJOCTYIHBIX METOJIaX IMO3HAHUS BEIIECTB U XMMHUECKUX SIBJICHHUIA;

JUISL CJICTIBIX M CITA0OBUIAIINX 00YJaIONIUXCS: YMEHHE UCTIONIb30BaTh PEIbePHO-TOUCUHYIO
cucteMy obo3HaueHuit JI. bpains ais 3anucu XumMudeckux Gopmyi.

11 KJIACC

[IpenmeTHBIE pe3ynbTaThl OcBOeHUs Kypca «O01ias 1 HeopraHu4ecKass XUMHUs» OTPaxaroT:
c(OPMUPOBAHHOCTh MPEJACTABICHUN: O XHUMHYECKOH COCTABISIONICH €CTECTBEHHO-HAYYHOU
KapTHUHBl MHpA, POJIM XMMHUU B TIO3HAHWMM SIBICHUM MPHUPOIbI, B (OPMUPOBAHUU MBILUICHUS U
KYABTYpbl JIMYHOCTH, €€ (QYHKIHOHAIBHOH TPAMOTHOCTH, HEOOXOMUMOW [UIsl  pEIICHUS
MPAKTUYECKUX 3a/ad M DSKOJIOTMYECKH OOOCHOBAHHOTO OTHOUIIEHHSI K CBOEMY 3J0pPOBBIO U
MIPUPOIHOM CpeJIE;

BJIAJICHUE CUCTEMOM XMMHUUYECKUX 3HAHUM, KOTOPAsl BKIIOYAET: OCHOBOIIOJIATAIOIINE MTOHATUSA
(XMMHUYECKHUH DIICMEHT, aTOM, MU30TOIl, S-, P-, - AIEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIa,
MOJIb, MOJISIPHBIA  00BEM, BAJIEHTHOCTb, O3JIEKTPOOTPUIATEIILHOCTh, CTENEHb OKHUCIICHUS,
XUMHUYECKas CBA3b (KOBAJIECHTHAs, MOHHAs, METaJuIM4YecKas, BOJOpOJHAs), KpHUCTaJJIM4YecKas
peméTka, TUIOBl  XMMHUYECKMX  pEaKluid, pacTBOp,  DJIEKTPOJIUTHI,  HEIIEKTPOJIUTHI,
WIEKTPOIUTUYECKAS TUCCOLUALNS, OKACIUTEND, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON PEaKLIUH,
XMMHUYECKOE PAaBHOBECHE);

TEOPUU U 3aKOHBI (TE€OpHUs 3JIEKTPOJIUTUUYECKOM TUCCOLMALMU, NEepuoaudeckuil 3akoH Jl.
W. MenpeneeBa, 3akOH COXpaHEHHUs] MacChl BELIECTB, 3aKOH COXPAHEHUsS W MPEBpALICHUS SHEPTUU
MIPU XUMUYECKHUX PEAKIIUAX ), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMUU, MUPOBO33PEHUECKHE
3HaHMS, JIeKAlMe B OCHOBE NOHUMAaHUs NMPUYMHHOCTH U CUCTEMHOCTH XMMHUUYECKHUX SIBICHHIA,
(aKTONOTUYECKNE CBEICHUS O CBOMCTBAaX, COCTaBe, MOJYYCHHH M OE30MacCHOM HCIIOIb30BAHUU
BaXHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY U MPAKTUYECKON JACSITEIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBIABIIATH XapaKTepPHbIC NMPU3HAKU MOHSATUN, YCTAHABIMBATh MX
B3aMMOCBA3b, UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS IPU OMMCAHUU HEOPTaHMUECKUX BEILECTB
U X IPEBPALLCHUN;

c(hOpMUPOBAHHOCTh yMEHUU HCIONIB30BaTh XWMHUYECKYI) CHMBOJHUKY JJS COCTaBIICHUS
(dbopMyn BEUIECTB U YPaBHEHUN XMMHUYECKUX peakiui, cuctemarndeckyro HomeHknarypy (IUPAC)
U TpUBUAJbHBIC HA3BaHMS OTACNBbHBIX HEOPraHUYECKUX BEIIeCTB (YrapHbIi ra3, yIIeKUCIbIN ras,
aMMUaK, raméHasi U3BECTh, HEraléHast U3BeCTh, MUThEBAs COJIA, TUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUU OMNpPEAeNsATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHYECKHX
AJIEMEHTOB B COEJMHEHMSIX PA3JIMYHOIO COCTaBa, BUJ XMMHMUECKOW CBS3U (KOBaJIEHTHAs, NOHHAs,
MeTaNInYecKasi, BOJOPOJHAs) B COCAMHEHUSX, THUIN KPUCTAITUYECKON pEmETKH KOHKPETHOTO
BellecTBa (aroMHas, MOJEKYNIspHas, HOHHas, MeTaJJIM4ecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpaxX HEOPraHUYECKUX COCAUHEHUN;

c(hOopMHPOBAHHOCTh YMEHUN yCTAHABIMBATH NMPUHAJICKHOCTh HEOPTAHUUECKUX BEIIECTB 1O
WX COCTaBy K OIpenela€HHOMY KIIAacCy/TpyIIie COCTUHEHHWH (IIPOCThIe BEIIeCTBA — METAJIbl H
HEMETAaJIJIbI, OKCUIbI, OCHOBAHUS, KHCIOTHI, aM()OTEPHBIC THAPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUHN pacKphIBaTh CMBICH Tepuoanyeckoro 3akoHa [[. . MenneneeBa
1 JIEMOHCTPHUPOBATH €T0 CHCTEMATU3UPYIOIITYIO, OOBSICHUTEIBHYIO M IPOTHOCTHYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB XUMHUYECKHUX
anemeHToB 1—4 mepuonos Ilepuogmyeckoit cucrembl xuMuueckux smemeHToB J[. Y. Menneneena,
UCTIONB3Ysl TOHATHS «S-, P-, O-3JIEKTpOHHBIC OpOMTAINY», «IHEPTETHUECKUE YPOBHUY», OOBSICHSITH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHUYECKHX JJIEMEHTOB M WX COEAMHEHHH IO MepuojaaM H
rpymmnam Ilepuonnueckoit cucremsl xuMuueckux 31neMeHToB . . Menzaeneesa;



c(OpMHPOBAHHOCTh YMEHHMI XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA
HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEP)KIATh CYILECTBOBAHWE T'€HETUYECKOU
CBA3M MEXKJy HEOPraHWYECKMMHU BEIIECTBAMU C IIOMOLIBI0 YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKLUI;

c(OpMHPOBAHHOCTh YMEHHUS KJIAaCCU(PUUIMPOBATh XHUMHUYECKHUE PEAKUUU IO Pa3IUuYHBIM
IpU3HAKaM (YHMCIY M COCTaBYy pPEarupyrolMx BEUIECTB, TEIUIOBOMY YPPEKTY peakiiy, U3MEHEHUIO
CTENEHEN OKUCIIEHUS JIEMEHTOB, 00PaTUMOCTH peaKlMM, yYaCTHIO KaTajlu3aropa);

c(OPMHUPOBAHHOCTh YMEHUH COCTaBJIATh YPAaBHEHMs peaklUil pa3IMuHbIX THUIIOB, IOJIHBIE U
COKpaIlléHHBIE YPAaBHEHUS pEaKIUil MOHHOTO OOMEHAa, YYMTHIBAas YCJOBHS, NMPH KOTOPBIX 3TH
peakuuu UAYT 10 KOHLa;

c(OpMHPOBAHHOCTh YMEHUH MPOBOAUTH PEAKIINH, TOATBEPKAAIONINE KaYeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTaHUYECKHUX BEILECTB, PACIIO3HABATh OIBITHBIM IIYTEM HMOHBI, IIPUCYTCTBYIOIINE B
BOJIHBIX PaCTBOpPaxX HEOPTaHUYECKUX BEIIECTB;

c(OPMHUPOBAHHOCTbh YMEHHH pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIX
pEaKIMii MOCPEICTBOM COCTaBIIEHUS IEKTPOHHOIO 0agaHca 3TUX PeaKIuii;

c(OpMHUPOBAHHOCTh YMEHHUI OOBSCHATH 3aBUCHUMOCTb CKOPOCTHM XHMHYECKOW pEaKkLuu OT
pa3auuHbIX (PAKTOPOB; XapakTep CMEIIEHHUS XMMHMYECKOTO pPaBHOBECHS B 3aBUCHUMOCTU OT
BHelHero Bo3zaelcTeus (nmpuHuun Jle Illarense);

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XMMHUUYECKHUE IPOLECCHI, JIEKAIIHE B OCHOBE
IPOMBIIIJIEHHOTO IOJy4eHHUs CEpPHOM KHUCIOThl, aMMMaka, a Takxke CPOpPMUPOBAHHOCTh
NpeACTaBIeHU 00 OOIMMX HAyYHBIX NPHHIMINAX W DKOJOTHYECKHUX MPOOJIeMax XUMHYECKOTO
IIPOU3BOACTBA;

c(OpMUPOBAHHOCTh YMEHUI IPOBOJUTH BBIUMCIIEHUS C UCIIOJIb30BAHUEM TIOHATHS «MaccoBasi
JI0JIsL BELIECTBAa B PAacTBOpPE», OOBbEMHBIX OTHOIIEHUH Ta3oB NPU XUMHUYECKHUX PEaKLUAX, MAacChl
BEI[ECTBA WM 00BbEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WM 00BbEMY OTHOTO U3
Yy4YacTBYIOIIMX B PEAKLUU BELIECTB, TEMJIOBOTO 3P PeKTa peakiuy Ha OCHOBE 3aKOHOB COXPaHEHUS
MAaccChl BEIIECTB, IPEBPAILLECHNS U COXPAHEHHUsI SJHEPTHH;

c(OPMHUPOBAHHOCTh YMEHMH COOMIONATh IpaBUiIa IOJIb30BAHUS XUMHMUYECKOH IMOCYI0H M
71a00paTopHBIM 00OPYIOBAaHHEM, a TAK)Ke MPaBMJIa OOPAIIEHUS C BEIIECTBAMU B COOTBETCTBHHU C
MHCTPYKLHSMU 10 BBIITOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHMM IUIAHUPOBATH U BBIIOJHATh XUMUYECKUH OKCIEPUMEHT
(paznokeHue MepoKCcHa BOLOPOJA B MPUCYTCTBUHU KaTalln3aTropa, OMpPENEICHUE CpPellbl pacTBOPOB
BEIIECTB C MOMOUIBI0 YHUBEPCAIBHOTO MHAMKATOPA, BIMSHUE PA3JIMYHBIX (PAaKTOPOB HAa CKOPOCTh
XMUMHUYECKOH peaklinu, peakliui HOHHOTO0 OOMEeHa, KayeCTBEHHBIE peaKkIuy Ha cyiabdar-, kKapOoHart-
U XJOPHUJI-aHHOHBbI, Ha KaTMOH aMMOHMs, PEIIEHHE OHKCIEPUMEHTAJbHBIX 33Ja4 II0 TEeMaM
«Metamib» u  «Hemeramnel») B COOTBETCTBUM C MpPAaBUJIAMHM TEXHUKH O€30MAaCHOCTU TNpU
oOpallleHnu C BeIlecTBaMM U JIAOOPaTOpHBIM OOOpYIOBAaHUEM, NPEACTABIATH PE3YIbTaThl
XMMHUYECKOTO SKCHEpUMEHTa B (OpMEe 3alluCH YpPaBHEHUH COOTBETCTBYIOIIMX pEaKUUHd U
(GbopMynHMpoBaTh BbIBOJbI HA OCHOBE 3TUX PE3YJbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTHYECKH AaHAJIM3UPOBATh XUMHMYECKYI0 HH()OpMAIHIO,
MOJTy4aeMYI0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MaCCOBOM KOMMYHMKaIMK, IHTEpHET U IpYyTrux);

c(OPMHUPOBAHHOCTh YMEHMH COOMIOaTh TpaBWila SKOJOTHYECKH  IIeJIecoo0pa3Horo
MOBEIEHUsI B OBITY U TPYAOBOM MAESITEIBHOCTH B LEISAX COXPAHEHHsS CBOETO 310pPOBbS U
OKpYXKarolel MPUPOIHON Cpelbl, OCO3HABATh OINACHOCTb BO3JAEHCTBHUS HA >KUBBIE OPraHU3MBI
oTpeeNIEHHBIX BEIECTB, MoHuMas cMmbica mnokazarens IIJIK, mosicHsaTe Ha mpumepax crocoObl
YMEHBUICHUS U IIPEIOTBPALLECHHS UX BPEAHOIO BO3IECHCTBYS HA OPraHU3M YEJIOBEKA,

JUTsL 00y4aroIuXcs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbsI: YMEHHUE MPUMEHSTH 3HAHUS
00 OCHOBHBIX JOCTYIHBIX METOAAX IMO3HAHMS BEIIECTB M XUMHUECKUX SBJICHUA;

IUI CJENBbIX U CIA00BUAALIMX OOYYarOIUXCS: YMEHHE HCIOJIb30BaTh PENIbe(hHO-TOUEUHYIO
cucreMy obo3HaueHuit JI. bpaitns aiis 3anucu XUMHYEeCKUX (GOpPMYIIL.

TEMATHYECKOE INIVIAHUPOBAHHUE



10 kaacc

No Tema ypoka JATA DNEeKTPOHHBIE
n/m
Bcero J1aH (bakr LuppoBLIe
o0pa3oBaTeIbHBIE
pecypceel

1 IIpenmer opraHM4eCcKOr XuMuu, e€ https://m.edsoo.ru
BO3HUKHOBEHUE, PA3BUTHE U 3HAYEHUE

2 Teopus CTpOoEHMS OPraHU4ECKUX https://m.edsoo.ru
coequnenuit A. M. bytneposa, eé
OCHOBHBIE TTOJIOKEHHS

3 [IpencraBienne o kiaccudukanuu https://m.edsoo.ru
oprannveckux BemectB. Homenkmarypa
U TPUBUAJIbHBIE HA3BaHUS
OpPraHUYECKHX BEIECTB

4 AJIKaHBI: COCTaB U CTPOCHHUE, https://m.edsoo.ru
TOMOJIOTHYECKHM psifg

5) MeraH 1 3TaH — IpOCTeNIINe https://m.edsoo.ru
IPEACTaBUTEINN AJIKAHOB

6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA https://m.edsoo.ru
OTHUJIEH U IPONUIIEH — IIPOCTENIINE https://m.edsoo.ru
NPEACTaBUTENN AJIKEHOB

8 [TpakTuueckas paborta Nel «Ilomyuenue https://m.edsoo.ru
ATHJICHA U U3YYEHHUE €T0 CBOHCTBY

9 Ankanuensl. byranuen — 1,3 u https://m.edsoo.ru
metunoyraaued — 1,3. [lomyuenue
CHUHTETHUYECKOTO KayuyKa U PEe3HHbI

10  AJKHHBI: COCTaB M OCOOEHHOCTHU https://m.edsoo.ru
CTPOCHHUS, TOMOJIOTHYECKUHN PSI.
AneTuieH — npocTenmi
NPEACTaBUTENb AKHHOB

11  BoluncneHus o ypaBHEHHUIO https://m.edsoo.ru
XUMUYECKOM peakuu

12 Apensl: 6eH301 U Toyod. TOKCHYHOCTh https://m.edsoo.ru
apeHoB

13 T'enernueckas cBs3b YIJIEBOJOPO/OB, https://m.edsoo.ru
NPUHAIISKANINX K PAa3THYHBIM KJ1accam

14 TIpuponHble UCTOUHHKH YITI€BOJOPOOB: https://m.edsoo.ru
TIPUPOIHBINA T'a3 U TIOMTYTHRIC HEPTSHBIE
rasbl, HeTh U MPOAYKTHI €€
nepepadoTKu

15 IIpuponHble UCTOUHHKH YITI€BOJOPOJOB: https://m.edsoo.ru

MPUPOJHBIN Ta3 U MONYTHbIE HEPTAHbIE
ra3bl, He()Th U TPOTYKTHI €€
nepepadoTKu




16

KonTpomnpHas padoTa mo pasaery
«YTIeBonopoab»

https://m.edsoo.ru

17

HpeneanHe OJHOATOMHBIC CITUPTHI:
MCTAaHOJI 1 5TaHOJI. BOHOpOHHaSI CBA3b

https://m.edsoo.ru

18

MHoroaroMHEbIE CIIMPTHI:
STUJICHTJIMKOJIb U INIMIHUPUH

https://m.edsoo.ru

19

20

21

22

23

DeHOJI: CTPOEHUE MOJIEKYJIBI,
¢du3nueckre 1 XUMHUECKUE CBOICTBA,
IIPUMEHEHUE

Anpaerupl: GopManbaeTHa U
areTanpaerng. AIeToH

OnHOOCHOBHBIE NPECIbHBIC
KapOOHOBBIE KUCIIOTHI: MypaBbUHAS U
YKCYCHast

[Tpaktuaeckas pabora Ne2 «CpoiicTBa
pacTBOpa YKCYCHOU KHCIIOTBI»

CreapuHOBas U 0JICMHOBAsA KUCJIOTHI,
KaK MPEJCTaBUTENIN BBICIINX
KapOOHOBBIX KHCIIOT

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

24

MpbUTa KaK COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIECE ACHCTBIE

https://m.edsoo0.ru

25

26

CrnoxHble 3UpbI Kak IPOU3BOIHBIE
KapOOHOBBIX KHCIOT. [ maponu3
CIIOXHBIX 3()UPOB

JKupsl: runponns, NpuMeHEHHE,
Ouosiornyeckas poJib )KUpPOB

https://m.edsoo.ru

https://m.edsoo.ru

27

28

29

VYreBoabl: COCTaB U KJIacCH(pUKALIUS.
Baxneiimme npeacTaBuTeNu: IIOK03a,
bpykTo3a, caxaposa.

Kpaxman u nemironos3a Kak IpupoIHbIe
MOJINMEPHI

KonTponsHas pabota mo pasaery
«Kucnoponconepxaiye opraHn4ecKkue
COCIMHEHUS

https://m.edsoo0.ru

https://m.edsoo.ru

https://m.edsoo.ru

30

31

32

33

34

AMMWHBI: METHJIAMHWH M aHHJINH

AMUHOKHCIIOTHI Kak aM(oTepHbIe
OpPraHMYECKHE COCTMHEHUS, UX
6uonorunueckoe 3HaueHue. [lentuast

benku xak npupoaHeie
BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS

OCHOBHBIC TIOHATHUS XUMHUU
BBICOKOMOJICKYIIAPHBIX COC,[[I/IHGHI/Iﬁ

OcCHOBHEIE METOAbI CHHTE3a
BBICOKOMOJICKYIIAPHBIX COC,[[I/IHCHI/II\/'I

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru



OO0r111ee KOTMYECTBO YaCOB IO MPOrpaMMe 34

TEMATHYECKOE INIAHUPOBAHUE
11 kaacc

No  Tema ypoka [ara DIIEKTPOHHBIE
/1 udpoBbIe
o0Opa3oBaTesIbHbIE

pecypchl

Bcero TJ1aH (dhakt

1 XHUMHUYECKHH 2JIeMEHT. ATOM. https://m.edsoo.ru
DNeKTpoHHAs KOHPHUTypaIys aTomMa

2 [lepuoauyeckuii 3akoH U https://m.edsoo.ru
[lepuonnueckas cucTeMa XUMHUYECKUX
anemenToB J[.1. MeHnneneeBa, ux cCBA3b
C COBPEMEHHOM Teopuel aTOMOB

3 3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB https://m.edsoo.ru
XUMHUYECKHX JIEMEHTOB M MX
COCIMHEHUH MO TpyIaM U neproam.
3HaueHUE NEPUOIMYECKOTO 3aKOHA U
CUCTEMBI XUMHUUYECKHUX AnemeHToB JI.1.
MenneneeBa B pa3BUTUN HAYKU

4 Crpoenue BemiecTBa. XuMHUUECKast https://m.edsoo.ru
CBSI3b, €€ BUIbI, MEXaHU3M 00pa30BaHuUs
KOBAJICHTHOHU CBsA3U. BonopoaHas cBs3b

5 BaneHTHOCTS. https://m.edsoo.ru
DneKTpooTpUaTeTbHOCTh. CTeleHb
OKHCIIeHUs. BemiecTBa MONEKyIsIpHOTO
nu HCMOJ'IGKYJ'ISIpHOFO CTpOGHI/ISI

6  IloHsATHE O AUCHEPCHBIX CUCTEMAX. https://m.edsoo.ru
VcTHHHBIE M KOJUIOUHBIE PACTBOPAL.
MaccoBas 107151 BEIECTBA B PacTBOPE

7 Knaccudukarus 1 HOMEHKIaTypa https://m.edsoo.ru
HEOPraHWYECKUX COCAUHEHHUI.
I'eneTnueckas CBA3b HEOPTAHUYECKUX
BEILIECTB, PA3JIMYHBIX KJIACCOB

8 Knaccudukanus XuMHUYECKUX pPeaKIIHii https://m.edsoo.ru
B HEOPTaHWYECKON U OpraHu4eCKOU
XUMHHU. 3aKOH COXPAHEHHS MaCChI
BEIIIECTB, 3aKOH COXPAHEHHS U
NpeBpaIleHHs SHEPTHH TIPU
XUMHYECKUX PEAKIIHIX

9 CxkopocTts peakiuu. O0paTumsbie https://m.edsoo.ru
peakuun. XMMHAYECKOE pPaBHOBECHUE

10 Ilpaktuueckas pabora Nel «BnusHue https://m.edsoo.ru
pa3IuuHbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKOH peaKkinum




11

12

OnexkTpoauTudecKas JUCCOLHUALUS.
[lonsiTHE O BOOOPOJHOM IIOKa3aTese
pactBopa. Peakuiuu HoHHOTO OOMeEHa.
I'maponus opraHudecKux u
HEOpPraHMYEeCKUX BELIECTB

OKHCITUTENIEHO — BOCCTAHOBUTEITHBIC
peakuuu. [lonsarue o6 sexTponuse
pacIuIaBoB M pacTBOPOB COJICH

https://m.edsoo.ru

https://m.edsoo.ru

13

KontponpsHas pabora no pazaeny
«Teopetnueckne OCHOBBI XUMUM

https://m.edsoo.ru

14

15

MerTansl, UX IOJI0KEHUE B
[Tepuoamueckoil cucTeMe XUMUYECKUX
snemenToB /.M. MenaeneeBa u
0cO00EHHOCTHU CTpOoeHUs aTOMOB. O01IHEe
(bu3HYEeCKre CBOMCTBA METAJIJIOB

CruiaBbl METAJLIOB.
DNEKTPOXUMHUUYECKUH Psiji HATIPSKEHU I
METaJIOB

https://m.edsoo.ru

https://m.edsoo.ru

16

17

18

19

XMMHYECKUE CBOUCTBA BAXKHEHIIINX
METAJJIOB U UX COEIUHEHUN

XUMHUYECKHE CBOMCTBA XpOMa, MEJIA U
UX COeOUHEHUN

XuMHYeCcKHe CBOMCTBA IIMHKA, JKele3a 1
UX COeOUHEHUN

[Ipakruyeckas padora Ne2 Pemenne
SKCIEPUMEHTAIIBHBIX 3a7a4 110 TEME
«Metayub»

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

https://m.edsoo.ru

20

HemeTtamibl, UX MON0XKEHUE B
Ileproguueckoi CHCTEME XUMHYECKHX
anemeHToB /.. MeHaeneeBa u
O0COOEHHOCTHU CTPOEHUS aTOMOB

https://m.edsoo.ru

21

duznueckne cBOMCTBA HEMETAJLIOB

https://m.edsoo.ru

22

XUMUYECKHE CBOWCTBA raJOr€HOB, CEPhI
1 UX COCTMHEHUH

https://m.edsoo.ru

23

XuMHYecKre CBOMCTBa a30Ta, pochopa
7 UX COCTMHECHUH

https://m.edsoo.ru

24

XHUMHUUYECKHE CBOMCTBA yIIIEPO/a,
KPEMHHS M UX COETMHEHUI

https://m.edsoo.ru

25

[IpumeHeHne BaXHEUIINX HEMETAIIIIOB
7 UX COECTMHEHUH

https://m.edsoo.ru

26

27

O00011eHNE U CUCTEMATH3aLMs 3HAHUH
110 TEMC ((HeMeTaJ'IJ'IBI)) BBI‘-II/IC.TIGHI/ISI 10
YpaBHEHHSIM XUMUYECKHX PEaKIUi 1
TepMOXI/IMI/I‘—IeCKI/Ie paC‘IéTBI

[TpaxTrueckas padborta Ne3 perienue
HKCIIEPUMEHTANBHBIX 33/1a4 10 TeMe

https://m.edsoo.ru

https://m.edsoo.ru




«HemeTtamie»

28  KoHuTponbHas paboTa 1o reMam
«Metamey u «HeMmeTamibh

29 Heoprannueckue u OpraHuYecKue
Kuciotsl. Heoprannyeckue u
OpraHU4eCcKHe OCHOBAHUS

https://m.edsoo.ru

https://m.edsoo.ru

30  AmdoTtepHble HCOPraHUYECKUE U
OpPTaHWYECKHUE COCTUHCHUSI.
['eHeTHueCcKas CBSI3b HEOPTAaHUYECKUX U
OpPTaHHYECKHUX BEIICCTB

https://m.edsoo.ru

31 Poiub xumMuM B 00ecrie4yeHUU
HKOJIOTHYECKOM, YJHEPIreTUYECKOU U
MUIICBON 0€30MMaCHOCTH, PA3BUTHH
MEIULIUHBI

https://m.edsoo.ru

32 IlpencraBnenus 00 0OMKX HAYIHBIX
HPHUHIMIAX TPOMBILILICHHOTO
HOJIYYCHHUS] BAYKHECUIIINX BEIIECTB

https://m.edsoo.ru

33  UenoBek B MUpE BEIIECTB U MaTepHaliOB

34  Xumus u 310pOBbE YEIOBEKa

https://m.edsoo.ru

https://m.edsoo.ru

O6mee KOJIMYCCTBO 4aCOB I10 IIPOorpaMme

34




