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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma 1mo XMMUHU Ha ypOBHE CpeAHEro oOuero oopa3oBaHUs
paspaborana Ha ocHOoBe DemepanpHoro 3akona ot 29.12.2012 Ne 273-03 «0O6
oOpazoBanuu B Poccuiickoit ®@enepanuny», TpeOOBAHUNA K pe3yjbTaTaM OCBOEHUS
benepanbHOI o0Opa3oBarenbHOI IpOrpamMmbl CpEeIIHETO o011ero
ob6pazoBanusi(POIT COO), npeacraBiaeHHBIX B DenepaibHOM TOCYIapCTBEHHOM
obOpazoBarenbHoM ctangapre COO, c¢ yuérom KoHuenmuu mnpenojjaBaHus
ydeOHOro mpeamera «XuMus» B 00pa3oBaTelbHBIX oOpraHuzanusx Poccuiickoi
Qdenepanuy, pealvM3yIOIIUX OCHOBHbIE O0Opa3oBaTeiIbHBIE MPOTpamMMbl, U
OCHOBHBIX TMONOXeHU «CTparerun pa3BuTusg BocnuTanus B Poccuiickoi
Oenepanuu Ha nepuog a0 2025 rona» (Pacnopsixenue IlpaBurenbcrBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHSIT Ha YpPOBHE YIUIYOJIEHHOTO H3YUYEHHUs 3aHMUMAaEeT Ba)KHOE MECTO B
CUCTEME ECTeCTBEHHO-HAy4yHOro oOpazoBaHusi yuammxcs 10-11 kimaccos.
N3yuenne mnpenmera, peaauzyemMoe B YyCIOBHSX JuddepeHIUpPOBAHHOTO,
npouibHOrO 00y4YeHMs, TpPU3BAHO oOOecrneunTh 00Ie00pa3OBaATENbHYIO U
OOIIEKYJIbTYpPHYIO TOJATOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
ajanTauy UX K OBICTPO MEHSIOIIMMCS YCIIOBUSIM KU3HH B COLIUYME, a TAKKE IS
IPOJOJKEHU O0y4YeHHs B OpraHu3auusx NpodecCHOHaIbHOro o0pa3oBaHUs, B
KOTOPBIX XUMHUSI SIBJISICTCSI OJTHON U3 MPUOPUTETHBIX JUCITUTLIINH.

B mporpamme no XuMuM Ha3zHaueHUE TmpeaMeTa «XUMUSD» MOTydaeT
HOJpOOHYI0  MHTEPIPETalri0 B  COOTBETCTBUHM C  OCHOBOMOJIATAIOIIMMU
nonoxkeausiMu ®I'OC COO o B3auMOOOYCIIOBIICHHOCTH IIeJied, Coaep KaHus,
pe3yiabTaToB OOy4YeHHS M TpeOOBaHMN K YPOBHIO MOJATOTOBKH BBIMYCKHUKOB.
CBUIETENLCTBOM TOMY SIBISIFOTCS CHEAYIOUIME BBIMOJHIEMBIE MPOrPaMMON MO
XUMHH (PYHKIHU:

e HMH(POPMALMOHHO-METOJUYECKAs, peaau3alus KOTOpOoM oOecrneynBaeT
MOJIydYeHUE TMPEACTABICHUS] O IeNAX, COAEp)KaHUHU, OOIlel CcTpaTeruu
oOy4eHHs, BOCIUTAHUS U Pa3BUTHUSL 00YUAIOIIUXCSl CPEACTBAMU MPEMETA,
M3Y4aeMoOro B paMKax KOHKPETHOTO IpOdUIIs;

e OpraHM3alMOHHO-TJIAHUPYIOILAs, KOTOpast peaycMaTpuBaeT
ONpENENICHUE: NPUHLHUIIOB CTPYKTYPUPOBAHUS W IOCIEAOBATEIBbHOCTH
U3Y4YeHUs Y4eOHOro MaTepHuaya, KOJWYECTBEHHBIX M KAa4€CTBEHHBIX €T0
XapaKTEPUCTHK; MOAXOA0B K (DOPMUPOBAHUIO COJIEPKATEIBHOM OCHOBBI
KOHTPOJII U OLEHKH O0Opa30oBaTeibHBIX TOCTHXKEHUHM OOydYaroluxcs B
paMKax MTOroBOil arrectauud B (OpMe €IUHOI0 TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMHH.

[Iporpamma a1t yrinyOJnE€HHOTO U3yUYEHUSI XUMUU:



e YCTAaHABIMBAET MHBAPUAHTHOE MPEAMETHOE COJEp)KaHHe, 00s3aTelIbHOe
JUIST W3Y4YeHUs B paMKaxX OTICNbHBIX MpoduiIei, mperycMaTpuBacT
pacrpesiejieHue W CTPYKTYpUpPOBaHHME €ro MO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3ienam Kypca;

e JAET IMPUMEPHOE paclpelieieHue y4yeOHOro BpPEeMEHHM, PEKOMEH]IyeMOro
JUISl U3YUYEHHUS OTJICTbHBIX TEM;

e Ipe/UlaraeT NPHUMEPHYIO MOCIEIOBAaTEIbHOCTh H3YyUEHUS Y4eOHOIo
MaTepuaiia ¢ y4€TOM JIOTUKHU TOCTPOCHUS Kypca, BHYTPUIPEIAMETHBIX U
MEXIPEIMETHBIX CBS3EH;

e N1a€T METOJMYECKYIO MHTEPIIPETALMIO LeJIeH U 3a/1a4 U3YUYCHHUs MpeaMeTa
Ha yriayOJ€HHOM YPOBHE C YUETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUs, COAEPKATEIbHOW XapaKTePUCTUKU
MJIAHUPYEMBIX ~ PE3yJIbTaTOB OCBOCHHUSI OCHOBHOW 00pa3oBaTeNbHOM
MporpaMMbl CpeIHero o01ero oOpa3zoBaHUs (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), @ TAKXE€ C Y4YETOM OCHOBHBIX BHUIOB
y4eOHO-TI0O3HABATENbHBIX  JEHCTBUU  00ydYaromerocs IO OCBOECHHIO
coJiep KaHus TIPeIMETA.

[To BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe MO XUMHUU MPEAyCMOTpPEHA
IPEEeMCTBEHHOCTh € OOy4Ye€HHEM XUMHUU Ha YPOBHE OCHOBHOTO OOLIEro
oOpa3oBaHus. 3a TMpelaesiaMd YCTAaHOBJIEHHOHW MporpaMMod MO  XUMHU
o0s13aTebHON (MHBAPUAHTHOW) COCTABIISIONICH COMEp)KaHHs y4eOHOTO MpeaMeTa
«XuMHS» OCTa€TCsi BO3MOXHOCTh BBIOOpAa €ro BapUaTUBHOW COCTaBIIAIOUIEH,
KOTOpas JOJDKHA OMPENEIsThCS B COOTBETCTBUHM C HAIMPABICHUEM KOHKPETHOTO
npoduist 00yueHus..

B coorBerctBUM ¢ KOHuenTyalbHbIMH TosnoxkeHusmu PIrocC COO o
Ha3HAYCHUH TPEIMETOB 0a30BOr0 M yrayOJIEHHOTO YpOBHEH B CHUCTEME
nuddepeHIMpoBaHHOTO OOYyYEHUsI HAa YPOBHE CpeaHero ooiiero oOpa3oBaHUS
XUMHUS Ha YpPOBHE YIUIYOJIEHHOIO U3Y4YEHHUs HANpaBJeH Ha peau3aluio
INPEEMCTBEHHOCTH €  MOCIEAYIOUMM  3TallOM  MOJYy4YEHUS  XUMHUUYECKOTO
o0pa3oBaHUsI B paMKaxX U3Y4YEHHUS CIEHHAIbHBIX ECTECTBEHHO-HAYUYHBIX W
XUMUYECKUX JUCIUILUIMH B By3aX U OpPTaHU3alMAX CPEIHEr0 NpodecCunoHaIbHOTO
oOpa3zoBanusi. B 5Toi CBs3M wu3ydeHue mnpeaMera «XUMHS» OPUESHTHUPOBAHO
NPEUMYIIECTBEHHO Ha pacHIMpeHue U  YriyOJieHWe TEOpEeTHYeCKOW U
MPAKTUYECKON MOJATOTOBKU OOyYaronIuXcsi, BRIOPABIIUX OMpeNeaEHHbIN Mpoduilb
o0y4eHusi, B TOM YHCIIE C NEPCHEKTUBOM MOCIETYIOUIEr0O MOTYYEHUS XUMUYECKOTO
0o0pa3oBaHMs B OpraHU3AIUAX MPOPEecCHOHATBLHOTO 00pa3oBanus. Hapsmay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k mnnaHUpyeMbIM pe3yjbTaTaM OCBOCHUS
dbenepanbHOl 00pa30BaTENBHON MPOTPAMMBI CPEAHETO 00IIero o0pa3oBaHUS
U3y4yeHue rmnpeameTa «XUMHS» OPHEHTHUPOBAHO TakKe Ha pelleHue 3ajay



BOCITUTAHUS U COLIMAIBHOTO Pa3BUTHUsI OOYyYalOIIUXCs, HA (POPMUPOBAHUE Y HUX
OOIIEMHTEIUICKTYaIbHBIX YMEHHM, YMEHHUI palMoHAIM3aIMi y4eOHOTro Tpyaa |
0000MIEHHBIX  CIOCOOOB  JICATEIBPHOCTH, HWMCIOIIMX  MEKIUCIUTIMHAPHBIH,
HAANPEIAMETHBIN XapakTep.

CocTaBnsromuMu mpeaMera «XUMHUsS» Ha YPOBHE yriayOJIEHHOTO M3ydeHUs
SABISIFOTCS  yrIyOn€HHbie Kypchl — «Opranuwdeckas xumus» u  «OOmas wu
HeopraHudeckas Xxumusy». [Ipu onpeneneHun moaxo10B K 0TOOPY U CTPYKTYpPHOM
OpraHU3allMKM COJEPKAHUSI ITUX KYpCOB B IporpaMme IO XHMHH 3a OCHOBY
npuHAThl nonoxkeHus PI'OC COO o pasnuuusx 0a30BOro M yriryOJaEHHOTO
YpOBHEU U3yUeHUS MPEAMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmdeckas xumus» u «OOmas u
HEOpraHWYecKas XHUMHS» COCTABJISIET COBOKYMHOCTb NPEIAMETHBIX 3HAHUM U
YMEHUM, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3y4Y€HHUs MpeIMeTa. JTa CUCTEMa
3HAHUW TOJyYaeT OIpeneIEHHOEe TEOPETUUECKOE JIOMOJHEHHE, MO3BOJIAIONIEE
OCO3HAaHHO OCBOMTH CYIIECTBEHHO OOJbIMH 00BEM  (PAKTOIOIHYECKOrO
maTepuana. Tak, Ha yrayOJ€HHOM YpOBHE HM3y4eHMs MpeaMera olecreyeHa
BO3MOXHOCTh 3HAYHUTEJILHOTO YBEJIMYEHUS] O00bEMAa B3HAHMM O XUMHUYECKHX
AJIEeMEHTaX W CBOMCTBAaX MX COCIMHECHWM HAa OCHOBE PACIIMPEHUS] U yTiayOJeHus
NPEJCTaBICHUNA O CTPOSHUH BEIIECTBA, XUMUYECKOW CBSI3M M 3aKOHOMEPHOCTSIX
IIPOTEKaHUS PEAKIU, PACCMATPUBACMBIX C TOYKH 3PCHHS] XUMUUYECKOW KHHCTHKHU
U TepMOAMHAMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepuonnueckoi
CUCTEMbl  XMUMHYECKHX  DJIEMEHTOB  Oasupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUUYECKHUX TPEJCTABICHUSAX O CTPOCHUH aToMa. XMMHUYECKas CBS3h
O0OBSACHSIETCS] ¢ TOYKH 3PEHUSI SHEPTeTUYECKUX U3MEHEHUN Tpu €€ 00pa3oBaHUU U
pa3pylIeHHH, a TaKKe C TOYKH 3PEHHS MEXaHHU3MOB e€ oOpaszoBaHus. M3yueHue
TUTIOB ~ PEaKIWid  JOMOJHSAETCS  (OPMHUPOBAHWEM  MPEACTaBICHUH 00
ANEKTPOXUMUYECKHUX MPOLECCaX U ANEKTPOJIM3€E PACIIaBOB U PACTBOPOB BEILIECTB.
B kypce oprannuyeckoid XMMHUU TPU PACCMOTPEHUHU PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHHH yensieTcsi 0c000e BHUMaHHUE BOMPOCcaM 00 3JEKTPOHHBIX d(PdeKTax,
0 B3aWMHOM BJIMSIHUHA aTOMOB B MOJICKYJIaX ¥ MEXaHU3MaX PEaKIIHi.

Oco0oe 3HaueHWE WMEET TO, YTO Ha COJEp)KaHUE KYpPCOB XHUMHHU
yrIyOJIEHHOTO YPOBHS U3YUYEHHUS JJIs1 KIACCOB ONpeeEHHOr0 nMpoduis (TIaBHBIM
o0pazoM Ha UX CTPYKTYpy H XapakTep JMAOMOJIHEHHH K 0Omel cucreme
IIPEIMETHBIX 3HAHW) OKA3bIBAIOT BIMUSHUE CMEKHBIC TTpenaMeThl. Tak, Hampumep,
B COJCPKaHUU MpeaMeTa JJis KJIAaCCOB XUMHKO-(u3nueckoro npoduiist 00bInoe
3Ha4YeHUE OYyIyT UMETh SJEMEHTHhI yueOHOTO MaTepuana mo odmed xumuu. [Ipu
U3YYCHUHU TIpeAMETa B JAaHHOM CiIy4dae akieHT OyJeT cieimaH Ha OOIIHOCTH
METOJIOB MO3HAHUS, OOITHOCTH 3aKOHOB M TECOPUH B XUMHUH U B (U3HKE: aTOMHO-
MOJICKYJIsIpHasE Teopusi (MOJEKyJspHas Teopus B (U3MKE), 3aKOHBI COXpPaHCHUS



MacCchl M DHEPIHM, 3aKOHbl TEPMOJAWHAMUKH, 3JIEKTPOIN3d, MPEACTABICHUA O
CTPOECHUU BEILECTB U APYIOE.

B TO Xe BpemMs B coaepkKaHUM IpeAMeTa I KJIACCOB XUMHKO-
Onosoruyeckoro npoduias OOJIbIIMKA YIeNbHBIA BeC OyJeT UMETh OpraHHyYecKas
xumusa. B 3TOM ciiydae mpeAocTaBiseTcsl  BO3MOXHOCTh g Ooliee
OOCTOSITENIFHOTO ~ PAaCCMOTPEHMsSI XMMHMUYECKOM OpraHu3alud  KJIETKH  Kak
OMOJIOTUYECKOW CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K IPUMEPY, TaKUE
CTPYKTYpHbIE KOMIIOHEHTBI, KakK JIMIMUJIbI, OEJIKH, YIJIEBOJbl, HYKJICHUHOBbHIE
KHCJIOTHI U apyrue. [Ipy 3TOM 3HaHUA O COCTaBE M CBOMCTBAaX IMpEICTaBUTEIECH
OCHOBHBIX KJIACCOB OPraHWYECKHX BELIECTB CIIY’KaT OCHOBOM MJIsl HW3Yy4YEHHS
CYIITHOCTHU MPOIECCOB (POTOCUHTE3A, JbIXaHHSI, MUIICBAPECHUS.

B nnane dopmupoBaHHs OCHOB HAy4YHOT'O MHUPOBO33PEHHS, OCBOCHHS
0O0IIIeHayYHBIX METOJIOB MTO3HAHUSI U OTBITA TPAKTUYECKOTO MPUMEHEHUS HAYYHBIX
3HAaHUW H3y4YeHHe MpeaMera «XUMHs» Ha yriayO0JIEHHOM ypOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpPEeIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX oOnacreil «EcTecTBeHHO-HayuHble NOpenMeTb», «MartemaTuka u
uHdopmaTka» u «Pycckuil s13bIK U TUTEpATYpaY.

[Ipn uzyueHun ydeOHOTO mpeamera «XUMHS» Ha YIIIyOJIEHHOM YpPOBHE
TaK)Ke, KaK Ha YpPOBHE OCHOBHOI'O U CpeAHero ooduiero oopazoBanus (Ha 6a30BOM
YpOBHE), 3aJjaueil MepBOCTENIEHHOW 3HAYUMOCTH SIBJISETCS (GOPMUPOBAHUE OCHOB
HayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHHUSA, MPAKTHUYECKON
JEATEIbHOCTH YEJIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. Pemienue
3TOM 3agaun Ha YriayOJaEHHOM YPOBHE U3Y4YEHHMS MpeAMeTa Mpearoiaraet
peanu3anuio Takux LeseH, Kak:

e (opMupOBaHME TMPEACTABIECHUI: O MaTepHAILHOM €IWHCTBE MHUDA,
3aKOHOMEPHOCTSIX U [M03HABAEMOCTH SIBJIEHUI MPUPOJIBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil poim B oOecrnedyeHuu
YCTOMYMBOTO  PAa3BUTHS  YEJIOBEYECTBA: B  pEHICHUH  MpolJemM
HKOJIOTHYECKOM, YHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTHH
MEULMHBI, CO3aHUH HOBBIX MAaTE€pUAJIOB, HOBBIX HCTOYHUKOB YHEPIUH, B
00€eCleyeHnr palOHAIBHOrO MPUPOJONOIb30BaHusl, B (HOPMUPOBAHUU
MHUPOBO33pEHUs U OOIIeH KyJbTYphl YEJIOBEKAa, a TaKXKe SKOJOTUYECKU
00O0CHOBAHHOT'O OTHOILLIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHON CPEJE;

e OCBOCHHME CHCTEMbl 3HAHMM, JIEXKAIUX B OCHOBE XHMHUYECKOU
COCTABJISIIOIIEH €CTECTBEHHO-HAYUYHON KapTUHBI Mupa: (yHAaMEHTAIbHBIX
MOHSTUN, 3aKOHOB M TEOPUM XHWMHUHU, COBPEMEHHBIX MPEACTABICHUU O
CTPOEGHHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAaHUS XUMUYECKUX peaklui, O



XMMHUYECKOM PaBHOBECHH, PACTBOpPaX M JUCIEPCHBIX CHCTEMaxX, 00 00ImmX
HAYYHBIX TPUHIANAX XUMUYECKOTO IPOU3BOICTBA;

dhopMupoBaHHe y oOydJaronmxcst OCO3HAHHOTO MMOHUMAaHHS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHUYECKMX 3HAHUN 71 OOBACHEHUS
KJIFOYEBBIX HMJACH M MpoOJeM COBPEMEHHOW XUMHH, sl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUM, UMEIOIMX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPaMOTHOTO pelieHus mpoOeM, CBA3aHHBIX C XUMUEH, TPOTHO3UPOBAHUSI,
aHaJIN3a U OLIEHKH C MO3UIMI YKOJIOTHUIYECKON 0€30aCHOCTH ITOCIIENCTBUNA
OBITOBOM U TPOU3BOJCTBEHHON JEATEIBHOCTH YEJOBEKa, CBA3AHHOW C
XUMHUYECKUM  IPOU3BOJCTBOM, HCIIOJIb30BAaHUEM H  IepepabOTKOM
BEIIICCTB;

yriIyOJeHue  MPEeJCTaBICHUH O  HayyHbIX  MeETojJaxX  IO3HaHWs,
HEOOXOJIMMBIX JIJII TPUOOpPETeHUS YMEHHH OPHUEHTUPOBATHCS B MHpPE
BEIIECTB U OOBACHEHUS XUMHUYECKHX SBICHUM, HMEIOIIHX MECTO B
MPUPOJIE, B MPAKTUYECKON IEATEILHOCTH U ITOBCEAHEBHOM KU3HMU.

B nmane peanu3zanuu MepBOOYEPEAHBIX BOCIHUTATEIBHBIX M Pa3BUBAIOLIUX
GYHKUIMNA TETOCTHOM CHCTEMBl CpeHEro oOIIero o0pa3oBaHUs MpPU W3YUYEHUU
npeaMera  «XuUMHUS» Ha  YIUIyOJEHHOM ypoBHE OCOOYIO0  aKTyaJbHOCTb
IpUOOPETAIOT TAKUE LETH U 337a4H, KaK:

BOCIUTaHUE YOECXKJAEHHOCTH B TI0O3HABAEMOCTU SIBJICHUM IPUPOIBI,
YBOKCHHS K TMPOIECCY TBOpPYECTBA B OO0JACTH TEOPETUUYECKUX U
MPUKIAHBIX HCCISIOBAHUM B XUMHH, (POPMHUPOBAHUE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYEHHUIO U TIO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO u CaMOBOCIHUTAHHUIO Ha OCHOBE YCBOCHMUS
00IIIeUeI0BCUECKHUX [ICHHOCTEN;

pPa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEM O00ydarmuxcs, (OpMHUPOBAHHE Yy HHUX CO3HATEIBHOTO
OTHOIIICHHS K CaMOOOpPa30BaHHMIO M HENMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBUIO YCHEIHON MpodecCHOHAIbHON U OOLIECTBEHHOM JIEITEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBIO U TOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HU,

dbopMupoBaHHE YMEHHH M HABBIKOB Pa3yMHOIO IPHUPOJIOIOIL30BAHUSA,
Pa3BUTHE DKOJIOTHYECKOU KYJIBTYPbI, TPUOOPETEHHE OMbITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTMUECKON JIESITEIbHOCTH.

OO611ee YnCiI0 YacoB, MPEAYCMOTPSHHBIX IS MU3YUYCHUS XMMHUHU Ha YIIIyOJICHHOM
YpOBHE cpeaHero obmiero oopasoBaHusi, cocraBiser 204 dacos: B 10 kimacce —
102 gaca (3 yaca B Henenmo), B 11 kimacce — 102 ygaca (3 yaca B HEZIeI0).



COJEP)XAHME OBYYEHUA
10 KUIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMMH.

[IpenmMer w® 3HAYeHWE  OPraHUYECKOW XUMHH, NPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COETUHEHHM.

DNEeKTPOHHOE CTPOEHUE aroma Yrjiepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHUS. BaleHTHble BO3MOXHOCTM aToOMa yriepoaa. XHUMHUYECKas CBs3b B
OpTraHWYECKUX COCAMHCHHSIX. TWUMbl TUOpPUIM3AIMM aTOMHBIX opOuTanei
yriepoaa. Mexanu3mbl 00pa3oBaHUsl KOBAJICHTHOM CBsI3M (OOMEHHBINA U JIOHOPHO-
aKLEeNTOPHBIM). TuNbl NEpeKpbIBaHUS aTOMHBIX OpOUTaNe, ©- U T-CBS3U.
Onunapnasi, 1BOMHAs W TpoiHAas cBsi3b. CrocoOBI pa3phiBa CBSI3EH B MOJIEKYJaxX
oprannueckux BemecTB. [loHsiTHEe 0 cBOOOAHOM pagukane, Hykieopuie u
anexTpodue.

Teopus cTpoeHHMsi oOpraHudyeckux coeauHeHuit A.M. bBytinepoBa wu
COBPEMEHHBIE MIPEACTABICHUS O CTPYKTYpPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOECHUS
OpraHMYEeCKUX COEIUHEHUW. MOoJeKyIsipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble (QOpMysbl pa3IMYHBIX BHJOB: pPa3BEPHYTas, COKpaliéHHAas,
ckenerHass. M3omepus. Buabl wH30Mepuu: CTPYKTypHas, MNPOCTPAHCTBEHHAS.
OnexkTpoHHBIE YQPEKTH B MOJIEKyIaX OPraHUYECKUX COCIUHEHUM (MHIYyKTHUBHBIN
Y ME30MEpPHBI 3PPEKTHI).

[IpeacraBienne o kiaccuuKalMu OpraHuyeckux BemecTB. llonsTtue o
dbynkunonanpHoM rpymnme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKNaTypa opranndeckux coeauHeHuil (IUPAC) u TpuBHanbHble Ha3BaHUS
OTAEIbHBIX MPEICTABUTENCH.

OcobeHHOCTH U KJIaccU(PUKAIMS OpraHUYEeCKUX peakuuil. OKUCIUTEIbHO-
BOCCTAHOBUTEIBHBIE PEAKIIUH B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHbIE METOJIbl H3YyYEeHHUS BEUIECTB M HMX MPEBpaICHUN:
O3HAaKOMJIEHWE ¢ oOpa3laMd OpPraHMYEeCKUX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, OMBITHI IO MPEBPALICHUIO OPraHUYECKHX BEIIECTB NPU HArpeBaHUU
(mnaBneHue, OOYTIMBAaHWE W TOPEHHE), KOHCTPYHPOBAHUE MOJEICH MOJIEKYI
OpraHUYECKUX BEUIECTB.

YrieBoaopoasl.

Ankanbl. ['oMosoruueckuil psaj ankaHoB, o0mias popMyiia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AIKAHOB, Sp°-
ruOpuan3anysl aTOMHBIX opOuTanel yriaepoaa, o-cBsi3b. DU3NYECKHE CBOWCTBA
AJIKaHOB.



XHAMHMYECKUE CBOMCTBA QJIKAaHOB: pPEaKUMH 3aMEIICHMs, W30MEpHU3aLNH,
JNEruApUpOBaHus, LUKIN3ALUH, ITIMPOJIN3a, KPEKUHra, ropenus. Ilpeacrasienue o
MEXaHU3ME PEaKIUN PaAUKAIBHOIO 3aMEILECHHUS.

Haxoxnenue B npupoge. CriocoObl MOTyYEHUs U TPUMEHEHUE aTKaHOB.

Huxnoankanel. O0Omas ¢popmysa, HOMEHKIAaTypa u uzomepusa. OcoOeHHOCTH
CTPOCHUS M XUMHYECKHX CBONCTB MajblX (IIMKJIONPOINAH, IUKIOOyTaH) U
OOBIYHBIX (LUKIJIONEHTaH, IUKJIOreKCaH) LUKIoaIKaHOB. CriocoObl MOJydYEeHHS U
IIPUMEHEHUE UKIOATKAHOB.

Anxensl. 'omonornyeckuii psaj ajJkeHoB, oOmias Gpopmysa, HOMEHKIATYPA.
DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ — AJKEHOB,  Sp*-
ruOpuan3anys aTOMHBIX opOuTanei yriepona, o- U m-cBsizu. CTpyKTypHas u
reoMerpuueckas (UMc-TpaHc-) wusoMepus. DPuznueckue CBOWCTBA AJIKEHOB.
XHUMHUYECKUE CBOMCTBA: PEAKLUU IIPUCOCAUHEHMS, 3aMEILUCHUS B O-IIOJIOKECHUE
IIpU JIBOMHOMW CBSA3M, MOJUMEpU3alMu W OkucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIe peakuuy Ha JABOWHYIO CBsI3b. CIIOCOOBI MOMyYEHHUS] U TPUMEHEHUE
AJIKECHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, U30JIMPOBAHHBIE,
Kymyaupogantule). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKHX CBOMCTB
CONpPsKEHHBIX  aueHoB, 1,2- wu  1,4-mpucoenunenune. [lonumepunsanus
CONPsHKEHHBIX TIMeHOB. CriocoObl OMyUYEeHHs U IPUMEHEHUE aJIKaIMEHOB.

Anxunbl. 'oMoJ0OrH4ecKkuil psisi alkKUHOB, 001as popMysa, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJKMHOB, Sp-
rudopuu3anms aTOMHBIX opOuTaneil yriaepoga. @U3NYECKHE CBOMCTBA aJKUHOB.
XHAMHMYECKHE  CBOMCTBA:  PEAaKUMH  NPUCOCAUHEHUs,  JUMEpU3aluu U
TPUMEPU3ALNN, OKUCIIEHHs. KHCIIOTHBIE CBOMCTBA AJIKNHOB, NMEIOIIMX KOHLEBYIO
TPOWHYIO CBs3b. KauecTBEHHBIE peaKIMi Ha TPOHHYIO CBsI3b. CIOCOOBI MOIYYEHUS
Y IPUMEHEHUE AIKWHOB.

ApoMaruyeckue yriaeBoaopoasl (apeHsl). ['oMosiornueckuil psj apeHoB,
oOuras popmyra, HOMEHKIATypa U U30MepHsl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJbl OeH3oma. dusnueckue CBONCTBA apeHOB. XHMHYECKUE
CBOMCTBa O€H30J1a U €ro rOMOJIOTOB: PeaklUy 3aMelIeHUs] B OEH30JbHOM KOJIbIIE U
YTJIEBOJOPOJAHOM pajuKalle, PEakUWU NPUCOCAVUHEHUS, OKHUCIEHUE TIOMOJIOTOB
oenzomna. IlpencraBinenne 00 OpPUEHTUPYIONIEM JIEWCTBUHM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpEe AIKWIbHBIX pPaJUKalIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMUHO- M HUTPOTPYMIbI, AaTOMOB TrajgoreHoB. (OcoOeHHOCTH
XUMHUYECKHX CBOMCTB ctupoda. [Tomumepusanus ctupona. CiocoObl moxydeHus u
IPUMEHEHUE aPOMATUYECKHUX YIIIEBOIOPOIOB.

[Tpupoansiii ra3. Ilonytasle HedTaHbIe Ta3pl. HedTh u €€ mpoucxoxaeHue.
Kamennsiit yrosib v npogykTsl ero nepepadoTku. CrocoOsl nepepadboTku HEQTH:



NEPEeroHKa, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKUN), PUDOPMHUHT, MHUPOIIH3.
[IponykTsl nepepaboTku HEDTH, UX TPUMEHEHHE B TPOMBIIIUICHHOCTH U B OBITY.

['eHeTHdeckast CBSI3b MEXIY PA3IUYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DJIEKTPOHHOE CTPOCHHUE TaJOTeHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakiuu
3aMCIICHHMS TaJloTeHa Ha TUAPOKCOTPYIITY, HUTPOTPYIITy, IUAHOTPYIIIY,
amuHoOTpynmy. JlelicTBMe Ha TaJOTC€HIPOU3BOIHBIE BOJHOTO U CIIUPTOBOTO
pactBopa wIEnNound. B3auMoaencTBUE IUTAJIONEHAIIKAHOB C MAarHueéM W LUHKOM.
[TonsaTue 0 METAIUIOOPTraHUYECKUX COCIUHECHHUSAX. Hcnonp3oBanue
raJIOTEHIPOU3BOJIHBIX  YTJIEBOJAOPOJIOB B OBITY, TEXHUKE U TIPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEePUMEHTAIBHBIC METOJbl HW3YYCHHUS BEIIECTB W WX MPEBPAIICHUI:
u3yyeHue (PU3MYECKUX CBOWMCTB YIIIEBOJIOPOJOB (PacTBOPUMOCTH), KaU€CTBEHHBIX
peakiuii yriaeBoJOpPOIOB Pa3IMYHBIX KiIaccoB (oOeciBeunBaHUEe OpPOMHOW HIIU
WOJHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kajius, B3aWMOJCHCTBUE alleTHJICHA C
aMMUayHbIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyKeHUe
yriiepoga ¥ BOJOpPOJAa B OPraHWYECKUX BEIECTBAX, MOJYUYEHUE HDTHICHA U
U3Y4YEHHUE €ro CBOWCTB, O3HaKOMieHHE ¢ KoJuiekiusMu «Hedptb» u «Yrompy, c
oOpasmamMu  TIacTMacC, Kay4yKOB ¥ PE3WHBI, MOJICTUPOBAHHE MOJICKYJ
yTJI€BOJAOPOIOB U TAJIOT€HIPOU3BOIHBIX YIIIEBOJOPOAOB.

Kucaopoaconep:xamnue oprannieckue coenHeHH.

[Ipenenbubie ogHOaTOMHBIE CHUPTH. CTpoeHHEe MOJIeKyNl (Ha MpuMepe
METAaHOJIa W J3TaHoja). ['oMomormveckuil psa, obmas ¢opMyna, H30MepHs,
HOMEHKJIaTypa ©  kiaccudukanus. Du3nueckue CBOHCTBA  MPeACsIbHBIX
OJIHOATOMHBIX CHOUPTOB. BomopoaHbie CBSI3U MEXAY MOJEKYJIAMH CIHPTOB.
XUMHYECKHE CBOMCTBA: pEaKIMH 3aMEIICHUs, JeTHApaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKUMU W  HEOPraHMYECKUMH  KHUCIOTaMHU.
KauecTBeHHas peakius Ha OJJHOATOMHBIE CIUPTHL. [[elicTBUE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJyYeHUS U NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upsl, HOMEHKIaTypa U u3oMmepusi. OcoOEHHOCTH (PUBUYECKUX U
XAMUYECKUX CBOMCTB.

MHOroaToMHbl€ CHUPTHl — OSTHUICHTIUKOIb W IiuiepuH. Dusndeckue u
XUMUYECKHUE CBOWCTBA: PEAKIIMU 3aMEIICHHS, B3aMMOJIEHCTBUE C OPTraHMYECKUMU
U HEOPraHWYECKUMHU KHCIOTAaMH, KAayeCTBEHHAs peaklus Ha MHOTOATOMHBIC
ciupthl. [IpeacraBieHne o0 MexaHHW3MEe peakiuil HYKJICO(DUIBHOTO 3aMEIICHUS.
HleiictBue Ha opraHu3Mm dYenoBeka. CrmocoObl TMOMyYeHUS U TMPUMEHEHHE
MHOTOAQTOMHBIX CITUPTOB.

@®enon. CrpoeHuE MOJEKYJbl, B3aMMHOE BIUSHHE THAPOKCOTPYIIBI H
OeH3onbHOrO siipa. duzmyeckue cpoiicTBa (geHona. OCOOCHHOCTH XUMHYECKUX



cBoiicTB (enona. KauecTBeHHble peaknuu Ha QeHosl. TokcuuHOCTH (QeHoda.
Crioco6s1 mostydyenus u npuMmenenue penona. denondopmanbaeruanas cMoma.

KapOonwmibpHbIC COeAMHEHUS — AJIBJIETHUABI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OMojoruyeckue psjibl albJIerujoB U KETOHOB, OO0IIas
dopmyna, uzoMepuss U HoMmeHKiIarypa. Du3nyeckue CBOWCTBA albJCTHIIOB U
KETOHOB. XMMHYECKHE CBOMCTBA  aJbJETUIOB M  KETOHOB:  PEAKUUHU
npucoeauHeHus. OKUCIEHUE albJeTU0B, KAYECTBEHHbIE PEAKIIUN Ha albJCTU/IbI.
CnocoObl moJTy4eHus U MPUMEHEHUE abJeTUI0B U KETOHOB.

OHOOCHOBHBIE TTpeieNIbHbIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. 30Mepus 1 HOMeHKIIaTypa. Pu3ndeckue CBOMCTBa
OJTHOOCHOBHBIX TPEIACITHHBIX KapOOHOBBIX KHCJIOT. BOMOpOIHBIE CBSI3U MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCIIOT. XMMUYECKHE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus dSTepuPUKAIMUA, PEAKIUU C YYaCTHEM YIIJIEBOJOPOAHOTO paJuKaa.
Oco0eHHOCTH CBOMCTB MYpaBbUHOM KUCHOTHL. [lOHSATHE O TPOU3BOIAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3upax. MHorooodpasue kapOOHOBBIX KHUCIOT.
OcCoOEHHOCTH CBOMCTB HEMPENEIbHBIX U apOMaTHUUYECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCJIOT, THUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CT€apuHOBas, MNaJbMUTHHOBAsA, OJICMHOBAs, JUHO]IE8AS,
JIUHONEeH08as KUCA0Thl. CrIOCOOBI OJIyYEHHUS U PUMEHEHHUE KapOOHOBBIX KUCIIOT.

Cnoxubie 3¢upbl. ['oMonornueckuit psa, obmas dopmyna, u3oMepus u
HOMEHKJIaTypa. PU3NUYECKHE W XUMHYECKHE CBOWMCTBA: THUIPOJIHU3 B KHUCIOH W
HICJIOYHOM Cpeie.

Kupsl. CtpoeHue, pu3ndecKkue 1 XUMHUYECKUE CBOMCTBA JKUPOB: TUAPOJIU3 B
KHUCIION U 1ienouHon cpene. OCOOEHHOCTH CBOMCTB KUPOB, COACPKAIIMX OCTATKH
HEMpPEETbHBIX )KUPHBIX KUCIIOT. JKUphl B IpUpo/IE.

MBpbL1a KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHE.

OO0uras xapakTepucTuka yrieBojioB. Knaccudukaius yrieBogoB (MOHO-, -
U nonucaxapuibl). MoHOcaxapuabl: TIIOKO03a, (pPyKTO3a, rajisakro3a, pudo3a,
ne3okcupru6o3a. dusnyeckre CBOMCTBA M HaXOXACHHE B npupose. POTOCUHTES.
XUMHUYECKHE CBOMCTBA IITIOKO3bI: PEAKIIUU C YYaCTHEM CHUPTOBBIX U aJIbJIETUIHOU
IpyII, CIUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpuMeHeHue TIIIOKO3bI, €€
3HAYEHUE B JKU3HEAEATEIbHOCTH Opranu3ma. /ucaxapuapl: caxaposa, MaibTo3a U
JaKkTo3a. BoccranapimBaromme 1 HEBOCCTAHABIMBAIOIIME AUcaxapuabl. [ uaponus
nucaxapuaoB. Haxoxnenue B mpupojie u npumenenue. [lonmcaxapuapl: kpaxmann,
[JIMKOTeH W 1esunosio3a. CTpoeHrne MakpOMOJEKYJ Kpaxmana, TJIMKOT€Ha W
HEeJUTroNI03bl.  DU3MUecKMe CBOWCTBA KpaxMmalla W LEJUIIOJIO3bl. XHWMUYECKHE
CBOMCTBAa KpaxMayia: THAPOJIM3, KAYECTBEHHAs PEakuus C MOAOM. XHMHUYECKHE
CBOMCTBA IIEJLTIONO3BI: TUIIPOJIU3, MOdydeHrne 3(pupoB 1nemtono3sl. [loHsTue 00
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJIbl H3YyYEHHUS BELIECTB M HMX IPEBpALICHUN:
PacTBOPUMOCTD PA3JIMYHBIX CIMPTOB B BOJIE, B3aUMOJICUCTBUE 3TAHOJIA C HATPUEM,
OKHCJIEHHE 3TWJIOBOTO CIIUPTA B AJBJETHJ HA PACKAIEHHOW MEAHOM IPOBOJIOKE,
OKHCJICHHE STUJIOBOTO CHUPTa JUXPOMATOM Kayus (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), KAYeCTBEHHBIC PEAKIMM Ha albJAeTujibl (C THUIPOKCUIOM
muammuncepeOpa(l) wu  rumpokcuaom  menu(Il)), peaknus rammepuHa  C
ruapokcusiom Meau(Il), xumuyeckue cBOMCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aUMOJICHCTBUE pacTBOpa TIIOKO3bl ¢ ruapokcuaom meau(Il), BzaumoneiicTue
KpaxMajia C MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 33/1ad 1o TeMaM «CHupThl U
denonby, «KapooroBbie kucI0Th. CI0KHBIE APUPHD».

A3o0TcoaepiKale OpraHuyecKue coeIMHeHus.

AMHHBI — OpraHMyYecKue MpOu3BOJHbIE amMMuaka. Kiaccudukanus amMmuHOB:
anudaTUYecKue W apoOMaTHYECKUE; TEePBUYHBIC, BTOPUYHBICE M TPETHUYHBIC.
Crtpoenune moiiekys, obmas ¢GopMyina, H30Mepusi, HOMEHKJIATypa U (U3UYECKre
CBOMCTBAa. XMMHUYECKOE CBOMCTBA aNu()aTUUECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AJKWIIMPOBAHUE, B3aUMOJCUCTBUE MEPBUYHBIX AMUHOB C A30TUCTOM KHUCIOTOM.
Conu ankKuiiaMMOHMUSI.

AHWINH — TIPEJACTaBUTEIb aMUHOB apomaTtuueckoro psga. CrpoeHue
aHWIMHA. B3anmMHOe BiIMsSIHUE TPy aTOMOB B MoOJeKyJje aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHwInHA. KauecTBeHHBbIE peakiiuu Ha aHwIMH. CriocoObl
MOJIyYeHUS M TpUMEHEeHHe anvdarnueckux aMuHoB. [lomydeHue aHwiIMHA U3
HUTPOOEH301a.

AmuHokucnotel. HomeHnknatypa u nzomepus. OTaenbHbIe IPEACTABUTENN O-
AMUHOKHUCIIOT: T[JUUMH, ajaHuH. @Du3nyeckue CBOWCTBA aMHUHOKHUCIOT.
XUMHYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX OpPraHUYeCKHX
COCAMHEHUN, peaklus TMOJIUKOHJEHCAIINN, OOpa3oBaHWE TENTUIHOW CBS3H.
buonornueckoe 3HaueHne aMMHOKHUCIOT. CHHTE3 W THAPOJIN3 ENTUIOB.

benku kak mnpupoaHsle nonumepsl. llepBruuHas, BTOpUYHAs M TpPETUYHAA
CTpyKTypa OenkoB. XUMHYECKHE CBOMCTBAa OCJIKOB: THUIPOJIU3, JCHATYpaIus,
KAueCTBEHHbIC PEAKIIUU Ha OCJIKU.

DKCNEPUMEHTAIIbHBIE METO/Ibl M3YUYE€HHUS BEHIECTB U HX NPEBPALICHUN:
pacTBopeHHe OENKOB B BOJIE, JCHATypalus OCJIKOB NMPU HAarpeBaHUM, IIBETHHIC
peakuuu Ha O€NKH, pelIeHWe OKCIEPUMEHTANBHBIX 3aJad [0 TeMaM
«A3zoTcoaepxamue OpraHu4eCcKue COCIMHECHU S 151 «Pacno3HaBaHue
OPraHUYECKUX COCTUHEHUI.

BricokoMoJIeKyJISIPHBIE COETUHECHUS .

OCHOBHBIE MOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIMMED, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALIAN, CPEAHSS MOJICKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COEOUHEHHN —
NOJIMMEPU3ALMS U TTOJTUKOHICHCALIHS.

[Tonumepuble Martepuanbl. IlnacTmaccbl (MONMATHIIEH, TMOJUIIPONUIIEH,
NOJIMBUHUWIXJIOPUJl, TOJIUCTUPOJ, TMOJUMETUIMETAKpUiIaT, MOJIUKApOOHATHI,
noJIudTUIICHTEpePTasar). Y Tuim3alus 1 nepepadoTka 1miacTuka.

DacTOMEpHI: HaTypaabHbII KayuyK, CUHTETUYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIPEHOBBINA, U30MPEHOBBIN) U CUIMKOHBL. Pe3uHa.

Bosnokna: HaTypasibHBIE€ (XJIOMOK, MIEPCTh, MIENK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAaIpPOH U JIABCAH).

[Tonumepsbl CIEHAIIBHOTO Ha3HAYEHUS (Tedpmon, KeBJap,
AJNIEKTPOIPOBOISIINE TOJIUMEPBI, OMopa3iaraeMble MOJIUMEpHI).

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHUS BELIECTB M HMX IPEBPALICHUN:
O3HaKOMJIEHHE ¢ 00pa3iiaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yyKOB, pEIIEHUE OHKCIEPUMEHTAIbHBIX 3aJad 1o Teme «Pacno3HaBaHue
IJIaCTMAacC ¥ BOJIOKOH.

PacuérHble 3anauu.

Haxoxxnenue wmosnekysipHO (OpMysIbl OpPraHMYECKOTO COEAUHEHUS IO
MacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOHSIIMX B €ro COCTaB, HaXOXKJICHUE
MOJICKYJISIPHOM  (hOpPMYJIBI  OPraHUYECKOro COEIUHEHHST Mo Macce (00bEMY)
MPOJYKTOB CrOopaHus, MO KOJMYECTBY BellecTBa (macce, 00bEMY) MPOIYKTOB
peakiMy W/WIU WCXOJHBIX BEIIECTB, YCTAHOBIEHWE CTPYKTYpPHOU (HOpMYIIbI
OPraHUYECKOIo BEIIECTBA HAa OCHOBE €r0 XMMHUUYECKHMX CBOMCTB WJIM CHOCOOOB
NOJIYYEHHS, ONpENeNIeHuEe JOJIM BbIXOJIAa MPOJAYKTa PEaKIMU OT TEOPETHUYECKU
BO3MOKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanmm3anyst MeXIIpeIMETHBIX CBA3EH IPHU M3YYECHUHM OPTAaHUYECKOM XMMHH B
10 knacce OCyIIECTBIISETCS YEpe3 HCIOIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX TIOHATUWA, TaK W TOHATUH, MPUHATBIX B OTIEIBHBIX IPEAMETaX
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO0uue ecTeCTBEHHO-HAYyUHbIC TTOHATHUSA: SABJICHUE, HAyUYHbIN (haKT, TUIIOTE3A,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukanus, HaOIIOJIEHuEe, H3MEpEHHeE,
AKCIIEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

dusznka: Marepusi, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA,
SHEPreTUYECKUIl YpOBEHb, BEILECTBO, TEI0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (DU3HMUECKUE BEJMYMHBI, €IUHUIIBI MU3MEPEHUS, CKOPOCTh, SHEPrus,
Macca.

buonorus: kierka, opraHm3M, 3KOcHUCTeMa, Ouocdepa, MeTaboIU3M,
HACJICJICTBEHHOCTh, aBTOTPO(HBIA W TETEPOTPO(HBIA THUIT THUTAHUS, OPOXKEHUE,



(GoTOoCHHTE3, IbIXaHHWE, OCEJIKH, YIJIEBOMABI, JXUPbI, HYKICHHOBBIC KHCJIOTHI,
(bepMEHTHI.

['eorpadus: mosie3HbIe UCKOIMAeMbIE, TOTUINBO.

TexHOoJIOTHS: THIIEBbIC MPOJYKTHI, OCHOBBI PAllMOHAJILHOTO IHTAHUS,
MOJOIIME CPEJICTBA, MATEPHAIbl M3 HCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KIIACC

OBIIAS N HEOPTAHUYECKASA XUMUSI

Teopernyeckue OCHOBbI XMMMH.

Atom. CoctaB aTOMHBIX sifiep. XUMHUUeCKUil anemeHnt. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YHCJIa. DHEPreTUUYSCKUE YPOBHHU U
noaypoBHHU. AToMHbIe opOuTanu. Kiraccupukauusi XuMHUECKUX 3JIEMEHTOB (S-, p-,
d-, f-snmemenTsl). PacmpegeneHue 3NEKTPOHOB MO AaTOMHBIM  OPOMTAJISAM.
DJIeKTPOHHBIE KOH(GUTYPAIIMH aTOMOB AJIEMEHTOB MEPBOT0O—4ETBEPTOrO MEPHOJIOB
B OCHOBHOM M BO30Yy>KJIEHHOM COCTOSIHUH, DJICKTPOHHBIC KOH(MHUTYpaIlid HOHOB.
DIIEKTPOOTPHUIIATEILHOCTD.

[Tepunoanyeckuii 3axkoH u [lepuoanyeckas cucremMa XMMUYECKUX DJIEMEHTOB
J.N. MenneneeBa. CBsa3b MepuoauyYecKOro 3akoHa U llepuoanueckoil CUCTEMBI
XAMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPHUEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU
NPOCTBIX H  CJHOXHBIX BEHIECTB IO TIpynmaM MW MOepuoiaM. 3HAYEHUE
nepuoauyeckoro 3akona /[.1. Menpneneena.

XuMuueckass CBSI3b. BHAbl XUMMYECKOM CBS3U: KOBAJICHTHAs, HMOHHAas,
MeTajuimyeckas. MexaHu3mbl 00Opa3oBaHUs KOBAJCHTHOW CBSI3M: OOMEHHBIN U
JIOHOPHO-AKIENITOPHBIA. JHEPTHUs U JJIUHA CBsI3U. [10JIsIpHOCTD, HANTPABICHHOCTD U
HACBIIAEMOCTh KOBAaJECHTHOM CBs3U. KparHwbie CBs3u. BomopoaHasi CBs3b.
MexMOoNeKyIIIpHbIE B3aUMOIEUCTBUSL.

BaneHTHOCTP M BaJEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTpOCHUEM (Ha pUMeEPe COCTUHEHUN
AJIEMEHTOB BTOPOT'O MEPUOAA).

[IpencraBieHne 0 KOMILUIEKCHBIX coequHEeHUAX. COCTaB KOMILJIEKCHOT'O HOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUIEKCHBIX COCIMHEHUH.
[TonsiTHe O KOOPAUHAITMOHHOW XUMUH.

BemiectBa  MOJEKYJSIPHOTO M HEMOJEKYJISIPHOTO  CTpO€HHUs.  THIIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[Tonsitue o nucnepcHbix cucteMax. MctuHHble pacTBopshl. [IpencraBienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIIGHTPAIIUM PacTBOPOB:
MaccoBas J0Jisl BEIIeCTBa B PacTBOpE, MOJIsipHAs KOHIEHTpanus. HaceilenHubie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHCTamnoruaparsi.



Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX BEIIeCTB. TpUBHUATIBLHBIC
Ha3BaHUs OTIEJIbHBIX PEACTABUTEIEH HEOPTAaHUUYECKUX BEILIECTB.

Knaccudukanys XuMHUYECKUX peakiuii B HEOPTaHUYECKOW M OPTraHWYeCKON
XMMHUHU. 3aKOH COXPAHEHUS MACChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPAIICHUS
SHEPIrUu MPU XUMUYECKUX peakiusix. TermoBbie 3 (HEKThl XMMUYECKUX PEaKIU.
TepMOXrMUYECKHE YPaBHEHHUS.

CKopocTh XMMUYECKOU peaKIMU, €€ 3aBUCUMOCTb OT Pa3JIMYHbIX (DAKTOPOB.
['omoreHHbIe 1 reTeporeHHblie peakiuu. Karanus u katanu3aTopsl.

OO6parumble U HeoOpaTUMBbIE peakiuu. XUMUUecKkoe paBHoBecue. KoHcTanTa
XUMHUYECKOTO paBHOBecUs. DakTopbl, BIMSAIONIME HA IOJOXKEHHUE XUMHUYECKOIO
paBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIICHTPALIMU BEIIECTB, YYACTBYIOIINUX B
peakuuu. [Ipuanun Jle [larense.

Onektponutuueckas aucconuarnusi. CuibHbIe W claOble DJIEKTPOJIUTHI.
Crenenp nuccouuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHa,
niesniouHas. Bomoponusiii mokazarens (pH) pactBopa. I'maponus cosneid. Peakiuu
MOHHOTO0 OOMEHa.

OKUCINTENbHO-BOCCTAHOBUTENBbHBIE ~ peakuuu.  CTeneHb  OKUCIICHHS.
Okucnautenb W BOcCTaHOBUTENb. Ilporecchl OKUCIEHHST U BOCCTAHOBJICHUSI.
Baxnelme OKuUCIUTENM W BOCCTAHOBUTENIHU. MeETOH 3JIEKTPOHHOro OasnaHca.
DJIEKTPOJIU3 PACTBOPOB U PACIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJIbl H3YyYEHHUS BELIECTB M HMX MPEBpALICHUN:
pa3loXKeHWe IEPOKCUAA BOAOPOAAa B TMPUCYTCTBHM KaTaIA3aToOpa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, MPOBEJACHUE PEAKIIU MOHHOTO 00OMEHa, Orpe/ieiieHue
CpeAbl pacTBOPOB C NOMOINBID HHAMKATOPOB, M3YYEHUE BIMSHUS Pa3TUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKOW PpEAKIMU M TMOJOKEHUE XUMHYECKOTO
pPaBHOBECHS.

Heopranuueckass xumMus.

[Tonoxxenne HemerauioB B Ilepuoguyeckoid CUCTEME  XUMHUYECKHUX
anemeHToB J[.M. MeHneneeBa u 0COOGHHOCTH CTpoeHus ux atomoB. duzmyeckue
CBOMCTBA HEMETAJIOB. AJUTOTPOIMS HEMETAJUIOB (Ha MpUMEPE KUCIOPOAa, CEpPhI,
docdopa u yrieposa).

Bonopon. Ilonydenue, ¢uznueckue M XUMHUYECKHE CBOMCTBA: PEAKIHMU C
METAUIAMM W  HEMETAJUIaMH, BOCCTAHOBUTEJIbHBIE CBOWCTBA. [ Wapuisl.
TonnvMBHBIE 3JIEMEHTHI.

lNanorensl. HaxoxeHue B mpupoje, CocoObl MoJydeHus, (U3UYECKUe U
XAMHUYECKHE CBOMCTBA. | alloreHoBOAOpOIbl. BaxkHenmme KUCIOPOACOAEpKALINE
COeMHEHHS TajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIOCOOBI TTOIYYCHUS
rajgoreHoB. [[ppuMeHeHre raJoreHoB U X COCIUHEHHM.



Kucnopon, o3on. JlabopaTopHble M MPOMBIIIJIEHHBIE CIOCOOBI MOMIYYECHUS
Kkucinopoaa. OPuU3NUecKue U XMMHUYECKHE CBOWMCTBA M NMPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUJbI U TIEPOKCUJIBI.

Cepa. HaxoxnaeHue B TpUpOJie, CHOCOOBI TOJNy4YeHUs, (PU3HYECKUE U
xuMuueckue cBoiictBa. CepoBoaopona, cyiabduasl. Oxcun cepsi(IV), okcun
cepoi(VI). CepHucras u cepHas KHCJIOTHI M HX coiad. OCOOCHHOCTH CBOWCTB
CEepHOU KUCIIOTHL. [IpruMeHeHne ceprl U €€ COeTMHEHHUI.

A30T. HaxoxneHue B Tmpupojae, CHOCOObI TONy4YeHUs, (PU3HYECKUE U
XUMHYECKUE CBOMCTBA. AMMMAK, HUTpUIbl. OKCUAbI a30Ta. A30TUCTas U a30THas
KHCJIOTHI U X cou. OCOOCHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpuMeHeHne azora
U €r0 COeIMHEHUN. A30THBIE YI0OpEHUS.

®ocdop. Haxoxaenue B mpupone, crnocoObl MOMy4deHUs, (U3HMYECKUE U
xumudeckue cBoictBa. Pochuapl u pochun. Oxcuasl dochopa, dochopnas
kucinota u e€ conu. [lpumenenue docdopa um ero coeaumHeHuit. docdopHbie
yA0OpeHus.

VYraepona, HaxoXaeHUWE B HpUpoje. AJUIOTPONHBIE  MOJIU(PUKAIINY.
dusznueckue M XUMHYECKHE CBOMCTBA MPOCTHIX BEHIECTB, OOpa30BaHHBIX
yriepoaoMm. Oxcup yriepona(ll), okcun yriepoma(IV), yronbHas kuciora u eé
coyii. AKTUBUPOBAHHBIA yrojib, ancopOuus. DynnepeHsl, rpadeH, yriepoHbie
HaHOTPYOKHU. [IpuMeHeHre MPOCTHIX BEIIECTB, 0OPa30BAHHBIX YIJIEPOJOM, U €ro
COCAUHEHUN.

Kpemuwmii. Haxoxnenue B mpupoje, CrocoObl MONydeHHs, (HU3HYECKHE U
xuMuueckue cBoiictBa. Oxcun kpemHusi(IV), kpeMHHEBas KUCIIOTA, CUIIUKATHI.
[IprumeHeHne KpeMHuUA U €ro coeuHEHUM. CTEKII0, €ro MOIYyYEHNE, BUIbI CTEKIIA.

[Tomoxenue meramwioB B [lepuoanyeckoi cucTeMe XMMUUYECKUX JIEMEHTOB.
OCOOEHHOCTH CTPOCHUSI JJIEKTPOHHBIX O0O0JIOYEK aTroMoB MeTauioB. OOmue
dbus3uyeckre cBoOMCTBAa MeTayuioB. [IpuMeHeHue MeTauioB B OBITY M TEXHUKE.
CnuaBel METAJIIOB.

DNEeKTPOXUMHYECKUI psAll  HampsokeHuid  MertayuioB.  OOmme  crocoOsbl
MOTYy4YECHUS METaJUIOB: TUIPOMETAILTY Prus, MUPOMETAUTYPrus,
anexktpoMetraityprus. [lonstue o xoppos3uu meramioB. CrnocoObl 3alluThl OT
KOPPO3UHU.

OO6mras xapakrepuctuka MetauioB [A-rpynmer [lepuoamdeckoit cucteMbl
XUMHUYECKUX DJJeMeHTOB. Harpult u kanmil: mnonydenuwe, (QuU3MUECKUEe U
XUMUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U UX COETUHECHUM.

O6mras xapakrepuctuka metaimioB IIA-rpynmer [lepuonuueckoit cucTeMsl
XUMUYECKAX DJEMEHTOB. Maramii W KaublWii: TMONydeHue, (U3nYecKue u
XUMUYECKUE CBOWCTBA, MPUMEHEHHWE IMPOCThIX BEIIECTB M HUX COCAUMHEHUH.
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.



ATIOMUHMI: TTOTy4YeHue, PUu3ndeckue 1 XMMUYECKUEe CBOMCTBA, IPUMEHEHUE
IPOCTOTO BEIIeCTBA M €ro coeauHeHud. AMQoTepHbIe CBOWCTBA OKCHUlA U
TUJIPOKCUIA aTFOMUHHUS, TUAPOKCOKOMILIEKCHI aJTFOMUHMUSL.

OO6miass  xapakTepUCTHKa MeETaUIOB MoOOYHBIX mnoarpynn  (b-rpymm)
[Teproauyeckoi CUCTEMbBI XUMUYECKHUX JIEMEHTOB.

DuU3MYECKUE U XUMHYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCUbl U
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpoMarbl, HX
OKHCIIUTENIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHrne Xxpoma.

@u3nyeckne W XHMHYECKHE CBOMCTBA MApraHla M €ro COEIUHEHMUII.
Baxnelimme coenunenuss wmapranna(ll), wmapranuna(IV), wmapranna(VI) wu
mapranua( VII). [lepmanranar kanusi, €ro OKUCIUTENbHBIE CBOMCTBA.

Pu3nyeckne U XUMUYECKHE CBOMCTBA KEJie3a U €ro coequHeHuil. OKCumpl,
ruapokcuibl u conu xenesa(ll) u sxenesa(lll). [lonydyenne n npuMeHeHHE Kee3a
Y €ro CIUIABOB.

Du3nUeCKUe U XUMHUYECKUE CBOMCTBA MeIH U €€ coenuHeHuil. [lonyuenne u
IPUMEHEHUE MEJU U €€ COCTMHEHH.

[uuk: momyyeHue, (uU3MYecKMe U XUMHYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIa U TUJIPOKCUIA IUHKA, THIPOKCOKOMIUIEKCH IMHKA. [I[pumMeHnenue
[IAHKA U €r0 COeINUHECHUH.

DKCNIEPUMEHTANIbHBIE METO/Ibl M3YUYE€HHUS BEIIECTB U HX NPEBPAIICHUN:
u3ydyeHrue oOpa3loB HEMETaJUIOB, TOpeHHue cephbl, ¢ocdopa, kene3a, MarHus B
KUCJIOPOJIe, HM3YYECHHE KOJUIeKIuU «MeTtamnpl M CIUIaBbDY, B3aUMOIECHCTBUE
IEJIOYHBIX U IIETOYHO3EMENIbHBIX METAJIJIOB C BOJIOM (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA U Kejie3a C PacTBOpaMU KUCIOT U
HIEJI0YEH, KaU€CTBEHHbIE PEAKIIMU HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOJOPOJA
M KaTHOHBl METAJUIOB, B3aWUMOJCHCTBUE THAPOKCUIOB ATIOMUHHUS W LUHKA C
pacTBOpaMM KHCJIOT M LIENOYEH, PEIIEHHE DKCIEPUMEHTAIBHBIX 3a/1a4 MO TEMaM
«l"anorenb», «Cepa u e€ coenuHeHUs», «A30T U (pochop U UX COECTUHEHUSD,
«Mertasbl rIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYII.

XuMHuS U )KU3Hb.

Ponb xumuum B o0ecrieueHun yCTOMUMBOro pa3BUTHs dyenoBedyecTBa. [loHsTue
O HAy4yHbIX METOJAaxX I[IO3HAaHUA W METOJOJOTHH HAy4YHOTO HMCCIIEIOBAHUS.
HayuHble npuHIMIBI OpraHu3alud XUMUYECKOT0 MTPOU3BOIcTBA. [IpoMbIliLIeHHbIE
CHoCOOBI MOJTYYEHUs BAKHEUIMX BEIIECTB (HA MPUMEpE MPOU3BOJICTBA aMMHAKA,
CEpPHOU KHUCIOThI, MeTaHousa). [IpombllieHHbIE CIOCOOBI MOJYYEHUS METAIIOB U
CILJIABOB. XMMHUYECKOE 3arps3HEHHUE OKPYKAKOLIEH CpeNbl U €ro IMOCIEICTBUS.
Ponb xumun B oOecrieueHuN 3HEPTeTUIECKO 0€30MacHOCTH.

XuMusi ® 3A0poBbe uenoBeKa. JlekapctBeHHble cpenctBa. lIpaBuia
MCIO0JIb30BaHUsI JICKAPCTBEHHBIX MpenapaToB. Pojib XUMUU B pa3BUTUHN METULIMHBI.



XUMHS IMUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIEeBbIe 100aBku. Ponbs Xxumuu B
oOecIeUYeHUH MUIIEBOM 0€30ITacCHOCTH.

Kocmernueckne u mapdromepHsie cpenactBa. beitoBas xumus. [IpaBuma
0€30IMacHOT0 HCIOJIL30BaHUs TMpenapaToB OBITOBOM XUMHUU B TIOBCEIHEBHOMN
JKU3HHU.

XUMHS B CTPOUTEILCTBE: BAKHEUIIIME CTPOUTENIbHBIE MaTepHuajbl (IIEMEHT,
OeTOoH).

XUMUS B CEILCKOM X03icTBe. OpraHndeckre 1 MUHEpaabHbIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPACKH, CTEKJIO, KEepaMHKa.
Marepuansl 115 S1EKTPOHUKH. HaHOTEXHOMIOTH Y.

PacuétHnie 3agaun.

Pacuérpl: Maccel BeriecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM OOBEMY OJHOTO M3 Yy4YaCTBYIOIIMX B PEAKIMH BEIICCTB,
Macchl (00BEMA, KOJHMYECTBA BEIIECTBA) MPOIAYKTOB PEAKIIUHM, €CIM OJHO W3
BEILIECTB MMEET NpUMecH, Macchl (00BbEMA, KOIMYECTBA BEIIECTBA) MPOIYKTa
peaKuuu, €CaM OJHO M3 BEUIECTB JAaHO B BHUAE pPAcTBOpa C OIPEICIEHHON
MAacCOBOM JIOJIE pPACTBOPEHHOIO BEUIECTBA, MACCOBOW JOJM W MOJISIPHOU
KOHICHTPAIIMM BELIECTBA B PACTBOPE, JOJM BBIXOJA MPOAYKTAa PEAKIUUA OT
TEOPETUYECKH BO3MOMKHOTO.

MexXnpeaMeTHbIE CBSI3H.

Peanuzamuss  MeXnpeaMeTHBIX  CBS3€d TpU  U3ydYeHUHM  OOmed o
HEOpraHnveckod xumuu B 11 Klacce OCylIECTBIISIETCS YEPE3 MCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHITUH, TPUHATHIX B OTACIBHBIX
peaMeTax €CTECTBEHHO-HAYYHOTO IUKJIA.

OO01mre ecTeCTBeHHO-HAyYHbIC TTOHATHUS: SBJICHUE, HAyUYHBIN (haKT, TUIIOTE3a,
Teopwsl, 3aKOH, aHAIW3, CUHTE3, KiIacCu(HUKaIus, MepruoauIHOCTh, HAOTIOIEHNUE,
U3MEpPEHUE, IKCIEPUMEHT, MOJIEIb, MOJICIMPOBAHUE.

®dusuka: Marepusi, MHUKPOMHUp, MaKpOMHUpP, aToOM, »OJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAJUOAKTUBHOCTb, MOJIEKYJIA, SHEPTETUYECKUN YPOBECHbD,
BEILIECTBO, TeJNO, O0OBEM, arperaTHOE COCTOSHUE BEIIECTBa, HACANIbHBIN Ta3,
dbu3nYecKre BEIUYMHBI, €IUHUIBI U3MEPEHHUS, CKOPOCTh, DHEPTHsI, Macca.

buonorus: kieTka, opraHu3M, dKocucTeMa, ouocdepa, MeTab0IM3M, MaKpO-
U MHUKPOSJIEMEHTBI, OCJIKH, KHPBI, YTICBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MMOJE3HBIE UCKOMAEMbIE, TOIUIUBO,
pECYpCHI.

TexHOomorus: XMMHUYECKAsi MPOMBIIIJIEHHOCTh, METAJUIYPrUsi, CTPOUTEIbHbBIC
MaTepuaibl, CEIbCKOXO3IUCTBEHHOE MPOU3BOACTBO, IMHILEBAsI TPOMBIILICHHOCTD,
dbapmarieBTHUYECKAs MPOMBIIIJIEHHOCT, MIPOM3BOJICTBO KOCMETHYCCKHUX



IpcrmapaTroB, IIPOU3BOACTBO KOHCTPYKOHUOHHLIX MATCpHUAIIOB, OJJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHUH.



ITNTAHUPYEMBIE PE3VYJIBTATBI OCBOEHM A [TPOI'PAMMBI I10 XMMHWN
HA YTJIYBJIIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B coOTBETCTBMM C CHUCTEMHO-IESITEIBHOCTHBIM MOAXOJOM B CTPYKTypeE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHUS MpeaMeTa «XUMHsS» Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHUsl BBIACICHBI CIEAYIONIUME COCTABJISIONIME: OCO3HAHUE
00yYaroIMMUMHUCI POCCUUCKONW TPaKIAHCKONW HJICHTUYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOSTEIILHOCTH M CaMOOIPECICHNUIO; HAIMYME MOTUBAIIUHU K
00y4YeHHIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOICTBOBATHCS
NPUHATHIMA B OOIECTBE TMpaBWJIaMd M HOPMaMU TIOBEJCHUS, HalM4uue
MIPaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTh 11€JTU U CTPOUTH
’KM3HECHHBIC TIJIAHEI.

JInyHOCTHBIE pPE3yibTAaThl OCBOEHUS MpeaMeTa «XUMHS» OTPaXKaIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOM M MNPAKTUYECKOW JESITEIbHOCTH
00yyJaromuxcs B MpoIiecce peaan3airi o0pa3oBaTeIbHON AeSTEIbHOCTH.

JInyHOCTHBIE pE3yibTAaThl OCBOEHUS MpeaAMeTa «XUMHS» OTPaXKaloT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOM M MPAKTUUYECKON JESITEIbHOCTH
0o0yyaroImuxcsi B MPOLECcCe peann3alur 00pa3oBaTEIbHON JIEITEIBHOCTH, B TOM
YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIUTAHMS :

OCO3HaHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX TIpaB U 00SI3aHHOCTEH,
YBaKEHHUS K 3aKOHY U MTPABOIOPSIKY;

MPEJICTAaBICHUSI O COIHMAJIBbHBIX HOPMax M MpaBUJIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIILHOCTU TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEJIbHBIX 3aJ/1ay, BHITTOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh W TPUHAMATh MOTHBBI, HAMEPEHUS, JIOTHKY W
aApTyYMEHTBI IPYyTUX MIPU aHAJIM3€E PA3INYHBIX BUIOB YU€OHOM AeSATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHUS

IIECHHOCTHOT'O OTHOIICHWSI K MCTOPUYECKOMY M Hay4YHOMY HacCJeAulo
OTCUYECTBECHHON XHMMUH,;

YBaXEHHSI K TPOILIECCY TBOPYECTBA B 00JIACTH TEOPUU M MPAKTUUYECKOTO
MPUJIOKEHHUSI XUMHUU, OCO3HAHUSA TOTO, 4YTO JAHHBIE HAYKH €CThb pe3yJbTar
JUTMTEIbHBIX ~ HAONIOAEHUN, KPOIOTIMBBIX  AKCIIEPUMEHTAIBHBIX  IOHMCKOB,
MOCTOSTHHOT'O TPyAa YUYEHBIX U MPAKTUKOB;



UHTEpeca M TIO3HABaTEIbHBIX MOTHBOB B IMOJIYYEHUH U TOCIEIYIOIIEM
aHayM3e MHGPOpPMAIUU O MEPEOBBIX JOCTHXKEHUSX COBPEMEHHOM OTE€YeCTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPaBCTBEHHOT'O CO3HAHMSI, STHYECKOTO TIOBE/ICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIUH, CBSA3aHHBIC C XUMUYECKUMHU SBJICHUSMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U IICHHOCTH,

TOTOBHOCTH OIIEHUBATh CBOE MOBEIACHUE U MOCTYNKH CBOMX TOBApHILEH C
MO3UIIMYA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHHUS TOCIEACTBUIN
MOCTYIIKOB;

4) popMuUpPOBaAHUS KYJbTYPHI 310POBbSI:

MOHUMAaHUsl 1IEHHOCTEH 3/0poBOrO0 u 0Oe3omacHoro obpasza >KU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHUSI K COOCTBEHHOMY (DHM3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOMIo/IeHUsI TpaBuil 0€30MacHOro OOpallleHuss ¢ BEUIECTBaMU B OBITY,
MOBCEHEBHOM JKU3HU, B TPYAOBOM JEATEIHHOCTH;

MOHUMAaHUS IEHHOCTH TPAaBWJI HHIWBUAYATHHOTO ¥  KOJUIEKTUBHOTO
0€301MMacHOTO MOBEICHUS B CUTYAIUIX, YTPOKAIOIINX 3IOPOBBIO U )KU3HH JIOJIEH;

OCO3HAHUS TIOCIICJICTBUN W HEMPHUATUS BPEIHBIX NMPHUBBIUCK (YHMOTpEOICHUS
AJIKOTOJIs5, HAPKOTHUKOB, KypEHHUS );

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHHUKATHBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIE0BATEIhCKOM
NEeSATEeIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W JPYrMX BHAAX
NeSITeIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE€ B PpELICHUH MPAaKTHUYECKUX 3ajad
COLIMATTFHOW HANPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY M3yUEHHUIO Mpodeccuil pa3auyHoro pojaa, B TOM
YKCJIe HA OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUH M0 XUMUU;

YBa)XEHHUS K TPY.Ly, JIOASIM TPy/ia U pe3yibTataM TPYAOBOH IeATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY WHAMBHAYAJIBHOH TpPaeKTOpUU
oOpazoBanusi, Oyayimeid MpopeccCuud W peanu3alud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XMMHUH, UHTEPECOB U
noTpeOHOCTEN 00IIeCTBa;

6) PK0JIOrHYeCKOro BOCIUTAHMS

HKOJIOTMYECKU 11€7ecOo00pa3HOro OTHOILIEHUS K IPHUPOJIe KaK HCTOYHUKY
CYIIIECTBOBAHUS )KM3HU Ha 3eMIIe;

NOHWMAaHUA TJI00aTBbHOTO XapakTepa SKOJIOTHYECKHX MpPOOJeM, BIUSHUSA
HKOHOMUYECKHUX MPOIIECCOB Ha COCTOSIHNE TIPUPOTHON U COIIMATILHOU CPEIIbI;



OCO3HAHUS HEOOXOIMMOCTH HCHOJB30BAaHUS JOCTHKEHHH XHMHUH IS
pellIeHus BOMPOCOB PAIlMOHAIBHOIO MPUPOI0TIOIb30BAHUS,

AKTUBHOTO HENPUATHS JACUCTBUM, NPUHOCIIIMX BpEd OKPYXaroUeu
IPUPOJHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSTHBIE SKOJOTHUYECKHE
MOCJIEACTBUS NMPEANPUHUMAEMBIX ICUCTBUN U MPEIOTBPAIIATh UX;

HaJIMYMS Pa3BUTOTO SKOJIOTHUYECKOTO MBIIIJICHUS, YKOJOTMYECKON KYIbTYPHI,
OIbITA JIESITeIIbHOCTH AKOJIOTHYECKOM HaIpPaBJICHHOCTH, YMEHHUSI
PYKOBOJICTBOBAaTbCSI UMM B IIO3HABATEJIBLHOM, KOMMYHUKATHUBHOW U COLMAIBHOU
MpaKkTUKE, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO IIPOTHUBOCTOSITH  HJEOJIOTHUU
xemodoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUA
HayKH M OOIIECTBEHHOMN MPAKTUKH;

MOHUMAaHHUS CHCU(UKA XUMHH KaK HayKd, OCO3HaHHSI €€ pojau B
GbopMUPOBAaHUM PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS, CO3JaHUU IE€JIOCTHOTO
IpeCTaBlICHUs] 00 OKpYKalollleM MUPE KaK O €IUHCTBE MPUPOJBI U YEJIIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHnu TpobJieM COXpaHCHUs
MIPHUPOTHOTO PABHOBECH S,

yOeKIAEHHOCTH B  0OCOOOW 3HAUUMOCTH XUMHUM JJIsI  COBPEMEHHOM
[UBWIM3ALMK: B €€ TyMaHUCTHUYECKOW HAMpPaBICHHOCTH W Ba)XHOHM pOJM B
CO3/IaHMM HOBOW ©0a3bl MaTepUaIbHOM KYJIbTYPhl, B PEIICHUH TJI00ATBHBIX
mpo0JeM YCTOWYMBOTO PAa3BUTHS UYETIOBEYECTBA — CHIPHEBOM, DSHEPTETUUYECKOMH,
MUIIEBOM U IKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTUHM MEIUIIUHBI, 00€CTICUCHUN
YCJIOBUHM yCHENTHOTO TPYJla U SKOJOTHYECKU KOMGMOPTHOM JKM3HU KaKJIO0ro 4YjieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOW T'PAaMOTHOCTU: TOHUMAHHUS CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
noJiyyaeMble 3HAHUA VI aHAJu3a U OOBSICHCHMS SBJICHUM OKPYIKAIOIIEro MUpa U
MPOUCXOIAIINUX B HEM U3MEHEHUH, YMEHUS JIeJIaTh 000CHOBAHHBIC 3aKITFOYCHHUS Ha
OCHOBE Hay4HbIX (DaKTOB M HMEIOUIUXCA JaHHBIX C 1EJIbI0 MOJy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIBHO HCIOJIB30BaTh XUMHYECCKHE 3HAHHS IS
petieHust mpo0JIeM B peaabHbBIX )KH3HCHHBIX CUTYaIIHsIX;

WHTEPECA K MO3HAHUIO, UCCIIEIOBATENBCKOM JEATEIbHOCTH;

TOTOBHOCTM M  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM0oOOpa30BaHMIO, K AaKTHBHOMY IIOJIYYEHHIO HOBBIX 3HaHMM II0 XUMHUH B
COOTBETCTBHH C )KM3HCHHBIMH TTOTPEOHOCTSIMH;

MHTEpeca K 0COOCHHOCTSIM TpyZa B pasNUYHBIX cepax mpodhecCHOHaTHHON
NS TeIbHOCTH.



METAIIPEAMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIE pe3yabTaTbl OCBOCHUSI MPOrPAMMEBI 0 XMMHUU HA YPOBHE
CpenHero oomiero oo0pa3oBaHus BKIIOYAIOT:

3HAYMMble IS dbopMHupoOBaHUS MHUPOBO33PEHUS o0y4Jaromuxcs
MEXIUCHUIUIMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSITHUS, OTPa’KaroIIne
I[EJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHeUU(PUKY METOJ0B IIO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIEeCTBO, SHEPIUsl, SIBICHUE,
poliecc, CUCTeMa, Hay4YHbIM (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIEJOBaHUE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUE);

YHUBEpPCAJIbHBbIE y4eOHbIE NEUCTBUS (MO3HABATEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHEIC), 00€eCIIeUnBaKOIINE dbopmHpoBaHUE (GYHKITMOHAIBHON
IPAMOTHOCTH M COITMAILHON KOMITETCHITUN 00YyYarOIIXC;
CIIOCOOHOCTH o0yyJaromuxcs HUCIIOJIb30BATH OCBOCHHBIE

MEXIUCHUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC yUeOHbIC
JIEUCTBUS B MIO3HABATEIILHON U COLMAIIbHOM MPAKTHUKE.

MeranpeaMeTHbIE PE3YJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE /1eliCTBUSA

1) 6a30Bble JJOrHYecKHe AeCTBUSI:

CaMOCTOATENbHO  (OPMYIMpPOBaTh W AKTyalH3upoBaTh  MpoOIeMy,
paccmMaTpuBaTh €€ BCECTOPOHHE;

OTpEACNISITh 1M JAEATEeNbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTaBJICHHBIMU LICJISIMU;

HCII0JIb30BaTh IMPU OCBOCHUHU 3HAHMN MPUEMBI JIOTMYECKOTO MBIILUICHUS:
BBIJIC/ISITh XapaKTEPHbIE MPU3HAKU TOHSITUN M YCTaHABIMBATH UX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME TOHSTHUS JJIsI OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBJICHUM;

BBEIOMpaTh OCHOBAHUS M KPUTECPUHU I KIacCHU(PHUKAIIMU BEHIECTB U
XAMUUYECKUX PEAKLINM;

YCTAHABJIMUBATh MPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3y4Ya€MbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMYECKHE paCCyXACHUS (MHIAYKTUBHBIC, JEAYKTUBHBIC, IIO
aQHaJIOTHH), BBISBISATH 3aKOHOMEPHOCTU M TMPOTHBOPEUHUS B paccMaTPUBAEMbBIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHATh B MPOILIECCE MO3HAHUS UCIOIB3YEMbIE B XMMUU CUMBOJIMYECKHE
(3HAKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOAEIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) »JJIeMEHTa, XuMudeckas (opmysa, YpaBHEHHE XHUMUYECKOU



peakuuu — IMpU pEIHIeHWH YYEOHBIX IO3HABATENIbHBIX M MPAKTUYECKUX 3a/ad,
IPUMEHSATh HAa3BaHHBIE MOJEIIbHBIE MPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
IPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUN.

2) 0a3oBbIe HCCIIe0BaATEILCKUE 1eHCTBUS:

BJIaJIeTh OCHOBAMH METOJIOB HAYyYHOT'O MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKumii;

(GopMyTUpOBATh LEIH U 3314l UCCIEAOBAaHUS, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSATEIBHO C(OpPMYJIHMpPOBaHHBIE BOIMPOCHl B KAaYECTBE HHCTPYMEHTA
IO3HAHUS U OCHOBBI JUIsl (POPMHPOBAHUS TMIOTE3bl MO MPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJAJ€Th HABBIKAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHUs HAOII0JaTh 32 XOAOM
polecca, CaMOCTOSATENIbHO IIPOrHO3MPOBATh €ro pe3ysibTaT, (OopMyIUpOBaTh
0000111eHHS ¥ BBIBOZbI OTHOCUTENIBHO JOCTOBEPHOCTHU PE3yJIbTaTOB HCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAECIAHHON padoTe;

npuoOpeTaTh OMNbIT YYEHHYECKOHM HCCIEIOBATENbCKOW U MPOEKTHOM
JESTENIbHOCTH, MPOSABIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIbHOMY
IOMCKY METOJIOB pEUICHUS MPAaKTUYECKHX 3a/1ad, HPUMEHEHUIO pPa3IMYHbIX
METO/I0B IMO3HAHMSL.

3) pabora ¢c napopmanmueii:

OPUEHTHPOBATHCA B PA3IMYHbIX MCTOYHUKAX HHGMopMauuu (Hay4yHO-
HOMyJIsIpHAs JUTepaTypa XUMHUYECKOTO COJEP)KaHUs, CIPaBOYHBIE IOCOOuS,
pecypcebl HTEpHeTa), aHanmM3UpoBaTh MHPOPMALMIO PA3NIUYHBIX BUAOB U (HOopM
IpECTaBICHNUA, KPUTHYECKU OLIEHUBATH eé JIOCTOBEPHOCTb U
HEIIPOTHBOPEYUBOCTb;

(GopMynupOBaTh 3alpPOChl U MPUMEHATH PA3MYHBIE METOABI MPU TMOUCKE U
orObope wuH(pOpManMu, HEOOXOAMMOW JJid BBIINOJHEHUS Y4YEOHBIX 3aaad
OTpeeIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (GOpMYy  MpPEACTABICHUS
uHpopManuu (cxemsl, rpaduKu, JMarpaMMbl, TaOJIUIIBI, PUCYHKHU U APYTHUE);

UCIIOJIb30BaTh HAy4yHBI fA3BIK B KayecTBE CpeAcCTBa Ipu pabore ¢
XUMUYECKOM uH(pOpMaIMeil: NPUMEHATh MEXKIpeAMETHble ((pusnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (POpMYJIbl, a00pEeBHATYPbI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJMYCCKUC CPCACTBA HAT'TIIAHOCTH.

KoMMmyHHKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe TeHCTBUSA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOil TEMbI B X0/1€ AUaJiora u/miu
JUCKYCCUH, BBICKa3bIBaTh UJIeU, (DOPMYIUPOBATH CBOU MPEAIIOKEHUS
OTHOCHUTEJIBHO BBIIIOJIHEHUS ITPEVIOKEHHON 3a1a4H;

BBICTYIIaTh C MPE3CHTAI[MCH Pe3yJbTaTOB I03HABATECILHON CSATEIBLHOCTH,
HOJIYYCHHBIX CAMOCTOSTEIBLHO HJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBITOIHCHUH
XUMHYECKOTO IKCIICPUMEHTA, MPAKTUICCKOW pabOTHI MO MCCIICIOBAHUIO CBOWCTB
U3y4aeMbIX BEIICCTB, PeaM3allii y4eOHOTo MPOoeKTa, U (POPMYIUPOBATH BHIBOIBI
0 pe3yjbTaTaM MPOBEACHHBIX HCCICAOBAHUN IMyTEM COTJIACOBAHUS TMO3MIMNA B
X0Jie 00CYXIACHUS 1 0OMEHAa MHCHUSIMH.

PerynsiTuBHbIE YHMBepcabHbIe YUYeOHbIe 1elCTBUSA:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBJIATH CBOK ITO3HABATEIBHYIO
NEATENIbHOCTh, Ompenenss €€ Lenu M 3aJadd, KOHTPOJIMPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpEIJIaraéMplii aJfOPUTM JICUCTBUIN TPHU
BBITIOJTHEHWH Y4Ye€OHBIX UM HCCIENOBATEILCKUX 3a7ay, BbIOMpaTh Haubosee
3 PeKTUBHBIA CMOCO0 HMX PEIICHHS ¢ Y4E€TOM TMOJIyYEHUsS HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUUYECKUX PEAKLUSIX;

OCYLLIECTBIISITh CaMOKOHTPOJIb JEATEIbHOCTA HAa OCHOBE CaMOaHali3a U
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIE PE3yabTAaThl OCBOSHHS MPOTPAMMBI 110 XUMHH Ha yTiyOJIEHHOM
YpPOBHE Ha YPOBHE CpEeJHEro o0IIero oOpa3oBaHUs BKIIOYAIOT crenuduuecKue
JU1sl yaeOHOro npeameTa «XUMUsh HaydHbIe 3HaHUS, YMEHUS U CIIOCOOBI IUCTBUM
110 OCBOCHHIO, MHTEPIIPETAIIMA U TIPeoOpa30BaHUIO 3HAHUM, BHJIBI JCATEIHLHOCTH
0 TIOJIYYCHHWIO HOBOTO 3HAHWS W MPUMEHEHUIO 3HAHWW B PA3IMYHBIX YUEOHBIX
CUTYyalUsSIX, 4 TAK)KE B PEAIbHBIX )KM3HEHHBIX CUTYallUSX, CBI3aHHBIX C XUMUEN. B
IporpaMMe IO XWUMHUHU IIPEAMETHBIE PE3YJbTAaThl MPEACTABIEHBI 10 TrOJaM
V3yYCHHUS.

10 KJIACC

[IpenmetHbie pe3ynbTaThl OCBOGHMSI Kypca «OpraHuueckas XUMHS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN: O MECTe M 3HAYECHUU OPraHWYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ PoJu B 00€CleueHUU yCTOWYHUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUHU MPOOJIEM IKOJIOTHYECKOM, SHEPTETUUECKON U



MUIIEBON 0€30MaCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MATEPHAJIOB,
HOBBIX HMCTOYHHUKOB SHEPIuu, B o0ecrieuyeHun PalMOHAIBHOIO
PUPOIONIOIB30BaHUSI, B (OPMUPOBAHUM MHPOBO33PEHUS W OOIIEH KyJIbTYpPhI
YeJoBEKa, a TaKXKe DJKOJOIMYEeCKU OOOCHOBAHHOI'O OTHOIIEHUSI K CBOEMY
370POBBIO ¥ IPUPOJHOM CpEJIE;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAaHHM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAOIINE MOHATUS — XUMHYECKUI 3JIEMEHT, aTOM, SIAPO U SJIECKTPOHHAS
obosouka aroma, S-, p-, d-aTOMHBIE OpOUTANM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHMSI aToma, THOpuAu3anus AaTOMHBIX oOpOuTaned, HOH, MOJIEKyJa,
BAJICHTHOCTb, AJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YTIICPOIHBINA CKENET, QyHKIIMOHATbHAS
rpymma, paaudkal, CTPYKTypHble QopMyibl (pa3BEPHYTHIE, COKpALIEHHBIE,
CKEJIETHBIE), M30MEpHsS CTPYKTypHAs M MPOCTPAHCTBEHHAs (TeoMeTpUyYecKas,
ONTUYECKAas), H30MEpPbl, TOMOJIOTUYECKUN pAll, TOMOJIOTH, YIJIEBOJAOPOJbI,
KUCJIOPOJI- M a30TCOJEPKAIIUE OPraHUYECKUE COCAUHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIUHEHHS; TEOPHUHM, 3aKOHBI
(nepuonnueckuii 3akoH J[. M. MenneneeBa, Teopusi CTPOCHHS OPraHHMYECKHUX
BeiiecTB A. M. ByTnepoBa, 3aK0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalleHUus OHHEPruu TMpU XUMHUUYECKUX peaKIusix), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3bIK XMMHUM, MUPOBO33PEHUYECKHE 3HAHUS, JICKAIIUE B OCHOBE
ITOHUMaHHS IPUUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUN; MPEACTABICHUS
0 MEXaHHM3MaX XWMHUYECKUX pEaKkUUi, TEPMOAMHAMUYECKUX M KHUHETHYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKAHUSA, O B3AMMHOM BJIMSIHUM aTOMOB W TPYIIT aTOMOB
B MOJIeKyJiax (MHAYKTUBHBIN M Me30MepHbId 3ddekTsl, opueHTanThl 1 u Il pona);
(dakToIOrHYECKUE CBEICHUSI O CBOWCTBAaX, COCTaBe, MOJYYECHHMH U 0€30macHOM
UCIIOJB30BaHUN BAXKHEUIIMX OPraHMYECKHX BEHIECTB B OBITY U MPAKTUYECKOU
NEATeIbHOCTH  YEJIOBEKa, OOIMX  HAyYHbIX  MPUHIUIAX  XUMHYECKOIO
IPOU3BOJICTBA (HA MpUMEpE MPOU3BOJICTBA METAHOJIA, ITepepaboTKu HeDTH);

c(hOpMHPOBAHHOCTh YMEHHUU: BBISBIATH XapaKTEepPHbIC NMPU3HAKU TOHSTHUH,
YCTAHABIIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS TPU
OIMCaHUMU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHECHUN;

c(hOpMHPOBAHHOCTb YMEHUM:

VCIIOJIB30BATh XUMUYECKYI0 CUMBOJMKY Uil COCTABIICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJT OPraHUYECKHUX
BEIIIECTB;

COCTaBJISITb YPABHEHUSI XUMHUUYECKUX PEAKUHMM U PACKPBIBaTh UX CYLIHOCTH:
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKUUMKA  IOCPEICTBOM  COCTABIICHUS
ANIEKTPOHHOIO 0OanaHca 3TUX peakluil, peakluil HOHHOro OOMeHa IyTEéM
COCTAaBJICHUS UX TIOJIHBIX U COKPAILEHHBIX HOHHBIX YPaBHEHHUIA;



W3TOTaBIIMBAaTh MOJEIN MOJIEKYJ] OPraHMYECKUX BEIIECTB ISl MILUIKOCTpALUU
UX XUMUYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS,

c(hOpMHPOBAHHOCTh YMEHHI: yCTaHABIMBATh MPUHAJJIC)KHOCTh WU3YYCHHBIX
OpPraHUYECKHUX BEHIECTB IO HMX COCTaBy MW CTPOCHUIO K ONPEACIEHHOMY
KJaccy/Tpynmne COeIMHEHWH, JaBaTh UM Ha3BaHUS [0 CHUCTEMaTHYECKOMN
HoMmeHknatype (IUPAC) u npuBoIuTh TpUBHAIbHBIE HA3BaHUS IS OTAEJIBbHBIX
NpEJACTABUTENICN OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJIEH, TOMYOJ, MIUIEPHUH,
ATUJICHTJIMKOJb, (BeHos, dopManbaerua, ameTaibJIeruj, aleTroH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KHUCJIOTa, CTEAPUHOBAs, OJIEMHOBAs, MAJIbMUTUHOBAS KUCIIOTHI,
TJIMIWH, aJlaHWuH, MaJibTo3a, (PpyKTO3a, aHWINH, TUBHHHII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHe);

c(OPMHPOBAHHOCTh YMEHUSA ONpPENeNsATh BHUJ XHMHUYECKOW CBSI3U B
OpPraHMYECKUX COEIUHEHMSAX (KOBAJICHTHasT M MOHHAs CBA3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUSI TPUMEHSATH IMOJOKEHUS TEOPUU CTPOCHUS
oprannydeckux BemiectB A. M. bytiepoBa /i1 0ObSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

c(hOPMHPOBAHHOCTh  yMEHWH  XapaKTepuU3OBaTh  COCTaB, CTPOCHUE,
dbu3nyeckrue M XUMHUYECKHE CBOMCTBA TUMHMYHBIX MPEACTABUTENICH Pa3IUUHBIX
KJIACCOB OPTaHWYECKUX BEIIECTB: AJIKAHOB, IIUKJIOAIKAHOB, aJIKCHOB, aJIKaJIUECHOB,
AQJKUHOB, apOMAaTUYECKUX YIJIEBOJAOPOAOB, CIUPTOB, aJbJErHAOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIIOKHBIX 3(DUPOB, KUPOB, HUTPOCOSTUHEHUN U
aMUHOB, AMHUHOKHUCIIOT, OEJIKOB, YTIJEBOJIOB (MOHO-, JU- U TMOJUCAXapHIOB),
WUIKOCTPUPOBAaTh ~ TE€HETUYECKYHD  CBSI3b  MEXKAY  HUMH  YPaBHEHUSIMHU
COOTBETCTBYIOIIMX XHWMHYECKUX PEaKUHl C MCHOJIB30BAHUEM CTPYKTYPHBIX
dopmy;

c(hOpMUPOBAHHOCTh yMEHHUS MOJTBEPXKJIAaTh HA KOHKPETHBIX MpHUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COCTUMHEHHUM OT
KPaTHOCTU U THUIA KOBAJICHTHOU CBSI3M (G- U T-CBS3M), B3AUMHOI'O BIIMSIHUSL aTOMOB
Y TPYNIl aTOMOB B MOJICKYJIax;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOUHUKU YTJIEBOIOPOIHOTO
Colpbs (HeTh, MTPUPOIHBIM Ta3, yrojib), CIOCOOBI €ro mepepadoTKu W
PaKTUYECKOE TPUMEHEHHE MPOAYKTOB IMepepaboTKH;

c(hOpMUPOBAHHOCTh BIAJCHUSI CUCTEMOM 3HAHUU O €CTECTBEHHO-HAYUYHBIX
METOJ[aX MO3HAHUS — HAOJIOJACHUU, U3MEPEHUHU, MOJICIMPOBAHUH, IKCIEPUMEHTE
(peabHOM M MBICIICHHOM) U YMEHHS TPUMEHSATh 3TH 3HAHHUS;

c(hOpMHPOBAHHOCTH YMEHUS MPUMEHSITh OCHOBHbBIE ornepanuu
MBICIUTEIBHON JEATeIbHOCTH — aHajiu3 M CHHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3AIMIO, BBISBJICHUE MPUUYMHHO-CICICTBEHHBIX CBA3CU — I U3YUYEHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUN;

c(hOpPMHPOBAHHOCTh YMEHHUH: BBISBISTH B3aUMOCBS3h XUMHYECKUX 3HAHUH C
NOHATUSIMU U TIPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB IS
0oJiee OCO3HAHHOI'O TOHUMAHUS CYIIHOCTH MATEPUAIBHOTO E€IWHCTBA MHPA,
WCIIOJIB30BaTh CHUCTEMHBIC 3HAHUS IO OPraHMYCCKON XUMHH ISl OOBSICHEHHS WU
POTHO3UPOBAHUS SABJICHUN, UMEIOIINX €CTECTBEHHO-HAYUHYIO MPUPOY;

c(hOpMUPOBAHHOCTh YMEHHU: TIPOBOJAMTH Pacu€Thl MO XUMHYECKUM
dbopmysiaM ¥ ypaBHEHUSIM XUMUUYECKUX PEAKIUN C UCIOIb30BaHUEM (PU3MUYECKUX
BeIIMUMH (Macca, O00BEM Ta30B, KOJHMYECTBO BEIIECTBA), XapaKTCPH3YIOIINX
BEILIECTBA C KOJUYECTBEHHOM CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XHMHYECKOU
dbopMyJIbl BEIIeCTBAa MO M3BECTHBIM MACCOBBIM JIOJISIM XMMHYECKHX 3JIEMEHTOB,
POJYKTaM CrOpaHus, TNIOTHOCTH Tra3000pa3HbBIX BEIIECTB;

c(hOopMHUPOBAHHOCTh YMEHHUI: ITPOTHO3UPOBATh, aHAJM3UPOBATh U OIICHUBATH
C TMO3WIMH  DKOJIOTMYECKON  0e30IacHOCTH  IOCJIEACTBUS  OBITOBOM M
MPOU3BOJICTBEHHON JICATENILHOCTU YEJIOBEKAa, CBSI3aHHOW C  MepepadoTKon
BEIIIECTB, MCIOJIb30BaTh MOJIYUYCHHBIC 3HAHUS JJIsI PUHSATUS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYalHsIX, CBSI3aHHBIX C XUMHECH;

c(hOpMUPOBAHHOCTh YMEHHUMN: CAMOCTOSITEIBHO IIJIAHUPOBATH M TPOBOJUTH
XUMUYECKUU JKCIEPUMEHT (MOJyYeHHE M HU3YUYEHHE CBOWCTB OPraHUYECKHUX
BEIIIECTB, KAYE€CTBEHHBIC PEAKIMW YIJIEBOJOPOJOB PA3JIMYHBIX KJIAaCCOB H
KHCJIOPOJICOJIEPKAIIMX OPraHUYECKUX BEIIECTB, PEIICHHUE SKCIEPUMEHTAIbHBIX
3a7la4 MO PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOACHUEM MPaBUII
0e30ImacHoro oOpalleHusi C BelleCTBAMU W JIabOpaTOpHBIM 000PYIOBaHUEM,
dbopMyIUpoBaTh 1I€JIb HWCCIEIOBaHMS, IMPEJACTABIATh B pa3IudHoOn (opme
pe3yJIbTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OIIEHUBATh UX IOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTb YMEHUM:

coOJIroaTh MpaBujia DKOJOTHYECKH 11€JIECO00Pa3HOI0 MOBEICHUS B OBITY U
TPYJOBOM JIESITEILHOCTH B IEJAX COXPaHEHHUS CBOETO 370pPOBbS, OKPY’KAIOUICH
MPUPOTHON CPEJbl U IOCTHXKEHUS €€ YCTOMUMBOTO Pa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JCHCTBUSI Ha >KUBbIE OPraHU3MBI
ONpeJICTIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMasi cMbIci nmokaszatens [1JIK;

aHaJIM3UPOBATh 11€71eCO000pa3HOCTh MPUMEHEHUSI OPraHWYECKUX BEIIECTB B
MPOMBIILJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHUSI PUCK-TI0JIB3;

c(hOpMUPOBAHHOCTh YMEHMM: OCYIIECTBJISATh II€JCHANPABICHHBIA TTOUCK
XUMHUYECKON HH(POpMAIMK B pa3IMYHBIX HCTOYHUKAX (HaydHasl U yueOHO-HaydHas
JUTEpaTypa, CpencTBa MaccoBoil nHopmarmu, IHTEpHET U ApyTrHe), KpUTHICCKU
aHATM3UPOBATh XUMUYECKYI0 MH(OpMAIHIo, epepadbaThiBaTh €€ M UCIOJIB30BAThH
B COOTBETCTBUU C MTOCTABJICHHON Yy4eOHOI 3a1auei.



11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUA Kypca «OOmas u HeopraHudeckas
XUMUSD OTPAKAIOT:

c(hOpMUPOBAHHOCTh MPEJACTABICHUN: O MaTepUaIbHOM EIUHCTBE MHDA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHUM TPHUPOJbI, O MECTe M 3HAYCHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK M €€ poju B 00€CleueHUH yCTOWYHUBOTO
pa3BUTHS, B pEUICHUU NPOOJEM HKOJIOTUYECKOM, PHEPreTUYECKOM U MUIIEBOU
0€30IMMacHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3JIaHUM HOBBIX MaTEpHAIOB, HOBBIX
MCTOYHUKOB SHEPIruH, B OOECHEYEHHH PAIMOHAIBHOTO MPUPOJIOIOIb30BaHUS, B
dbopMHUpOBAaHWM MHUPOBO33PEHHUSI W OOIIEelH KyJbTyphl UEJIOBEKa, a TaKxkKe
AKOJIOTMYECKU OOOCHOBAHHOTO OTHOILIEHHUSI K CBOEMY 3J0POBBI0O M IPUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HaHHMM, KOTOpass  BKJIFOYAET:
OCHOBOIOJIATAIOIIMNE TOHATHUS — XUMHUYECKUH DBJIEMEHT, aroM, SJIpOo aroma,
U30TOIIbI, AJIEKTPOHHAs 000JI0UKa aToma, S-, p-, d-aTOMHBIE OpOUTAIU, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaJIeid, HOH,
MOJIEKYJa, BAJIEHTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMUYECKass CBsI3b (KOBAJICHTHAs, MWOHHAsA, METAJUIMYECKas, BOJOPOJIHAS),
KpUCTAJIMUECKasi PEIIETKa, XUMHYECKas peakius, pacTBOP, JJICKTPOJIUTHI,
HEIJICKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JUCCOIMAIMS, CTENEHb JUCCOLMAINH,
BOJOPOJIHBIN TIOKA3aTellb, OKHUCIHUTENb, BOCCTAHOBHUTENb, TEIIOBOM 3 eKT
XUMUUYECKON peaKkuu, CKOPOCTh XUMHUECKON pEaKIIUH, XUMUUYECKOE PABHOBECHUE;
TEOPUU W 3aKOHBI (TEOpUs IEKTPOJIUTHUECKON TUCCOIMAIMM, TEPUOIUYECCKUN
3akoH [[.11. MeHneneeBa, 3aKOH COXpPAaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPALLECHUS SHEPTUU MPU XUMHUUYECKUX PEaKIUsX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK
XUMUHM, MHUPOBO33PEHUYECKHE 3HAHUS, JeKallieé B OCHOBE IMOHHUMAaHUS
NPUYMHHOCTY U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHUM;  COBPEMEHHBIC
NPEACTABICHUS] O CTPOCHHMM BEUIECTBA HA ATOMHOM, HOHHO-MOJIEKYJIIDHOM H
HAJMOJIEKYJISIPHOM YPOBHSIX; TMPEACTABICHUS O MEXaHU3Max XUMHYECKUX
peakiuii, TEPMOJUHAMUYECKMX U  KHHETHUYECKHMX 3aKOHOMEPHOCTAX  MX
NPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PAaCTBOpPAaxX M JUCIEPCHBIX CHCTEMAX;
(dakToIOTHYECKUE CBENCHHUSI O CBOWMCTBAX, COCTaBe, MOJYyYECHHMH M 0O€30macHOM
UCIIOJB30BaHUN BAXKHEUIINX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NEATeIbHOCTH  YEJIOBEKA, OOIMX  HAyYHBIX  MPUHIMUIAX  XUMHYECKOTO
IIPOU3BO/ICTBA;

c(OpPMHPOBAHHOCTh YMEHHUH: BBISBIATH XapaKTEpPHBbIC MPU3HAKU TOHSTHH,
yCTaHaBJIMBAaTh WX B3aUMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTHUS MPU
OTMMCAaHUM HEOPTAaHWYECKUX BEIIECTB U UX MPEBPAICHUIA;



c(hOpMHPOBAHHOCTh yYMEHHUSI HMCIOJIB30BaTh XWMHUYECKYIO CHMBOJIUKY IS
cocraBieHuss (GOpMyJl BELIECTB W ypaBHEHUH XHMHUYECKUX  PpEaKILUH,
cucrematuyeckyro HoMeHkIaTypy (IUPAC) u TpuBHalibHbIe HA3BaHUS OTAEIBHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUSI ONPENIEIATh BAJEHTHOCTh U CTENEHb OKUCICHUS
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHMSX, BUJ XMMHYECKOW CBSI3U (KOBaJEHTHA,
UOHHAs, METaJUIMYecKas, BOJOpPOJAHAs), THUI KPUCTAUIMYECKOW pEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHMOCTh CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKON CBSI3U U THUIMA KPUCTAJUIMYECKOM PEMIETKH, OOMEHHBIA U
JOHOPHO-aKIENTOPHBIA MEXaHN3MBbI 00pPa30BaHMsI KOBAJIGHTHOU CBS3H;

chOpMHPOBAHHOCTh ~ YMEHUM:  KJIACCU(PUIIMPOBATH:  HEOPraHHUYECKUE
BEIIECTBA 10 UX COCTaBY, XUMUUYECKHE PEAKIIUH 110 Pa3IMYHBIM NMPU3HAKaM (YHCITY
U COCTaBy pearupyrolux BELIECTB, TEIUVIOBOMY 3(PQeKTy peakiuu, U3MEHEHHUIO
CTENEHEH OKHUCICHHS 3JIEMEHTOB, OOpaTMMOCTH, YYAaCTHIO KaTalau3aropa |
JPYTHUE); CaMOCTOSITENIbHO BIOMPATh OCHOBAHUS U KPUTEPUHU ISl Kilaccu(puKauuu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN;

c(OpMUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPUOIUUYECKOTO 3aKoHa /[
N. MeHnneneeBa U IEMOHCTPUPOBATH €TI0 CUCTEMATUZUPYIOLTYIO, O0BSICHUTEIIbHYIO
U TIPOTHOCTHYECKYI0 QYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaTh SJIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XHMHYECKHX 3JEMEHTOB IE€PBOrO—4ETBEPTOrO IEPUOJIOB
[lepuomnueckonn  cucremsr  J[.U. Menaeneena, WCHOJIB3ySl  MOHATHUA
«OHEPreTUYECKUE YPOBHU», «IHEPIeTUUYECKHE MOIYPOBHU», «S-, p-, d-aTOMHBbIE
opOuTanu», «OCHOBHOE M BO30YKIEHHOE HHEPreTUUYECKUE COCTOSIHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XMMHYECKUX AJIEMEHTOB M HX
coeAuHeHW mno mnepuomaMm U rpynmnaMm llepmonmueckont cucremsr [, N.
MeHneneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX JIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XMMUYECKHE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IMOATBEPKIAThH
CYIIECTBOBAHUE TEHETUYECKOW CBSA3M MEXKIYy HEOPraHMYECKHMH BELIECTBAMHU C
IOMOILBIO YPAaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUIA;

c()OPMHPOBAHHOCTh YMEHHUS PpacCKpbIBaTh CYUIHOCTb: OKHCJIHMTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOrO OanaHca
ATUX peaklUUi; peakuuié HOHHOrO OoOMEeHa MyTEM COCTaBJIEHHUS WX MOJHBIX U
COKpAIIEHHBIX  WOHHBIX  YPaBHEHHMM;  pEaKkUud  TUAPOJIM3a;  PEaKUUi
KOMILJIEKCO0Opa30BaHMs (Ha MpUMEPE T'HIPOKCOKOMIUIEKCOB [IMHKA U AIFOMUHUSA);



c(OPMUPOBAHHOCTh YMEHHSA OOBACHATH 3aKOHOMEPHOCTHM MPOTEKaHUs
XUMHYECKUX PEAKUUNA C y4ETOM HX DHEPIeTHUYECKUX XAPAKTEPUCTUK, XapakTep
U3MEHEHHsSI CKOPOCTM XHMMYECKOM PEAKUMH B 3aBUCUMOCTH OT Pa3JIM4HBIX
(akTOpOB, a TaK)KE XapakTep CMEUIEHUSI XUMUYECKOTO PAaBHOBECHSI O] BIUSIHUEM
BHEIIHUX Bo3zaeicTBui (mpunuun Jle [larense);

cOpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh XHWMUYECKUE DPEaKIIHH,
JeXale B OCHOBE NPOMBINUIEHHOTO NOJIYYEHHsI CEpHOM KHCIJIOTBHI, aMMHaKa,
oOluMe Hay4dHble MPUHLMIBI XUMHUYECKUX TMPOU3BOJICTB; 11€JIeCO00Pa3HOCTh
IPUMEHEHUS HEOPraHUYECKUX BEIIECTB B IPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUS COOTHOILLICHUS PUCK-TIOJIb3a;

c(OpPMUPOBAHHOCTh BIAJCHUSA CHCTEMOW 3HAHUH O METOJaX HAYYHOTO
NO3HAHUS SIBICHUH NPUPOJbI — HAOIIOJEHUE, H3MEPEHUE, MOJEINPOBAHHUE,
JKCIIEPUMEHT (peabHbIii U MBICJIEHHBIN ), HCIIOJIb3YEMBIX B ECTECTBEHHBIX HAayKaXx,
YMEHHS IIPUMEHSATD 3TH 3HAHUSA IIPU IKCIIEPUMEHTAIBHOM MCCIIEI0BAHUM BELIECTB
U 108 OOBSCHEHUS XHMHUYECKUX SBJIICHUW, HMMEIOIIUX MECTO B IPHUPOJIE,
NIPAKTUYECKOMN JAEATEIbHOCTH YEINOBEKA U B IOBCEIHEBHOM JKU3HU;

c(OPMUPOBAHHOCTh YMEHHS BBISBISATh B3aUMOCBSI3b XMMHUYECKUX 3HAHUH C
NOHATHUSIMU WM NPEACTABICHUSIMHU JIPYTUX E€CTECTBEHHO-HAYYHBIX IPEAMETOB IS
0oJiee 0CO3HAHHOTO MOHMMAHHUS MATEPUATILHOTO €IMHCTBA MUPA;

c(OpPMHPOBAHHOCTh YMEHHUSI TPOBOAUTH pPACUEThl: C HCIOJb30BAHUEM
IOHATUM «MaccoBasi I0JIs BELIECTBA B PACTBOPE» U «MOJISIPHAs KOHLICHTPALUA»;
Macchl BEIIECTBA WM 00BbEMA rasza 1o U3BECTHOMY KOJMYECTBY BELIECTBA, MAcce
Wi 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEaKUMU BEUIECTB; TEIIOBOro 3¢ dexra
peakuuy; 3Ha4€HUSA BOAOPOIHOIO IOKA3aTelsl pacTBOPOB KHUCIIOT U IIEIOYEH C
U3BECTHOM CTEMEHbIO0 UCCOLMALMU; Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
IPOAYKTA PEAKLHH, €CIM OAHO M3 MCXOIHBIX BELIECTB JTAHO B BHJIE pacTBopa C
OMpeICIEHHON MacCOBOM J0Jiel paCTBOPEHHOIO BEIIECTBA WJIM JAaHO B M30BITKE
(MMeeT MpHUMECH); TOJIM BBIXOAA MPOIYKTAa PEAKIUH; OOBEMHBIX OTHOLIECHUI
ra3os;

c(OpMHPOBAHHOCTh YMEHUM: CaMOCTOSITENIbHO IJIAHUPOBATH M MPOBOAMTH
XUMUYECKUNA  DKCIEPUMEHT  (NIPOBEJACHHE  peakuuid  HOHHOro  OOMeEHa,
IIOATBEPKICHUE KAUECTBEHHOI'O COCTAaBA HEOPraHUYECKUX BEILECTB, ONPEIECICHUE
cpeabl pacTBOPOB BEIIECTB C IIOMOIIBIO HMHAMKATOPOB, W3YYCHUE BIIHSHUSA
paznMyHBIX  (AKTOPOB Ha CKOPOCTb XHMHYECKOW  pEaKUUHu, pEIICHHE
AKCIIEPUMEHTANIbHBIX 3a7a4 1o Temam «Metamey u  «Hemeramney) ¢
coOroieHreM IpaBuil 0e30MacHOro oOpalleHus ¢ BeuecTBaMHu U J1abOpaTOpPHBIM
o0opynoBanueM, (GOpMyIHUpOBaTh 1LEdb  HMCCIEJOBAHUS, MPEACTaBIATH B
pa3nuyHOi (opMe pe3yJbTaThl 3KCIEPUMEHTA, aHAIM3UPOBATh M OLEHUBATH HMX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUH: COOJIIO/IATh MPaBUJIa MOJIb30BAHUS XUMUYECKOM
nocynoil u jabopaTopHbIM 00OpyAOBaHHEM, OOpaIeHHsi C BEIIECTBAMHU B
COOTBETCTBUH C WHCTPYKIUSIMHA TIO BBITIOJIHCHHUIO JIA0OPATOPHBIX XUMHUUYECKHX
OTBITOB, JKOJOTUYECKH I1€JIeCO00pa3HOro TMOBEACHUS B OBITY W TPYJIOBOU
JESATEILHOCTH B LEJISAX COXPAHEHUSI CBOETO 3JI0POBbs, OKPYKAIOIIEH MPUPOIHOM
Cpeabl W JOCTHXKEHUS €€ YCTOMYMBOTO pa3BUTHsA, OCO3HABAaTh OMACHOCTH
TOKCUYECKOIO JICMCTBUS HA JKUBBIC OPraHU3MBI ONPEACIEHHBIX HEOPTaHUYECKUX
BCIIECTB, IMTIOHKMMAas cMbIci nokaszatens 11/1K;

c(OpMHPOBAHHOCTh YMEHMIA: OCYHIECTBIATH IlIE€JICHAIPABICHHBIA MOUCK
XUMUYECKON MH(MOPMAIHU B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U y4eOHO-HaydHas
JAUTEepaTypa, CPeACTBAa MaccoBOi MHpopmaiuu, HTepHET U Apyrue), KpUTUIECKU
aHAJIM3MPOBATh XMMUYECKYIO0 UH(POpMaIMIO, epepadaThiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHUU C ITOCTABJICHHON YyUeOHOM 3a1auei.
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Hroro no paszneny 6
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 3 6
11 KJIACC
KounuecTBo yacos JJIEKTPOHHBIE
HaumenoBaHue pa3aesioB U TeM uuppoBbIe
Ne n/m P Konrtpoabusie  IlpakTuueckue (uinpp )
NMPorpamMMmbl Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThbI
pecypcsl
Paznen 1. TeopeTnueckne 0CHOBBI XUMHH
Crtpoenune atoma. [leproanueckuii 3aKoH
1.1 n Ilepuonnueckas cucteMa XMMUYECKUX 9
anemeHnToB JI. . MeneneeBa
1.2 Crpoenue BemecTBa. MHOrooOpasue 11 1




BCIICCTB

1.3 XHWMHUYECKUE PEAKLIUU 19
Hroro no paszneny 39
Paznen 2. Heopranuueckasi Xumusi

2.1 Hemertamnel 31

2.2 Metamibl 23
Uroro no pazaeny 54
Pa3pen 3. XuMus 1 ;Ku3HL

31 MeTtoabl TO3HAHUSI B XUMUH. XUMHUSA U 9
’ KU3Hb
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos
Ne DJIeKTpOHHbIe U POBBIE
Tema ypoka KonTpoabubie | IlpakTuuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl

padoThI padoTbI

[Ipeamer u 3HaUEHUE OPraHUYECKON XUMUH,
1 MpeACTaBICHUE O MHOT000pa3uu 1
OPraHNYEeCKUX COCTMHEHUHN

DJEKTPOHHOE CTPOCHHE aToMa yrieposia
2 (ocHOBHOE U BO30YXKIEHHOE COCTOSIHHS). 1
BanenTHbie BO3MOKHOCTH aTOMa yriiepoa

XuMuYecKas CBsi3b B OPraHUYECKHUX
coeTMHEHUsIX. MexaHn3Mbl 00pa3oBaHUs

3 1
KOBaJICHTHOM CBSI3H, CITOCOOBI Pa3phiBa
CBA3EH

4 Teopust cTpoeHUsI OpraHUYECKUX 1

coenuHeHuil A. M. bytneposa

Bunsl nzoMepun: cTpyKkTypHas,
5 MIPOCTPAHCTBEHHAs. DIIEKTPOHHBIE 3 (EKThI 1
B MOJIEKYJIaX OPraHUYECKUX COeIMHEHUN

[IpencraBnenue o kaccuUKanuy 1
6 cuctemarnyeckas HomeHkinarypa (IUPAC) 1
OpraHUYECKHX BEIIECTB

Knaccudukanus peakuuii B opraHndeckoi
XUMUU

8 CucreMarmsaims 1 00001IeHne 3HAHUHA 110 1




TEME

AJIKaHBI: TOMOJIOTHYECKHH psijI, 001as
(dhopMyIa, HOMEHKJIATypa U U30MEpHs,
3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYH

10

dusznueckre 1 XUMUYECKHE CBOIICTBA
aJIKaHOB

11

Haxosxnenue ankaHoB B mpupoje. CriocoOsl
TOJTYYEHUS U IPUMEHEHNE aJIKaHOB

12

[uxnoankansl: o6mas popmyna,
HOMEHKJIATypa U U30MEpHsi, OCOOCHHOCTH
CTPOEHHS M XUMUYECKHX CBOMCTB, CIIOCOOBI
MOJTyYCHHS U TIPUMCHEHUE

13

Pemenue pacu€THBIX 33724 HA OTIpEICIICHIE
MOJICKYJISIPHON (hOPMYIIBI OPraHUIECKOTO
BEIIECTBA 10 MACCOBLIM JIOJIIM aTOMOB
2JIEMEHTOB, BXOISAIIUX B €r0 COCTAB.
CucreMmaruzanys U 0000IeHNe 3HAHUI 10
TeMe

14

AJIKEHBI: TOMOJOTHYECKHH psijI, 001as
(bopmyia, HOMEHKJIATYpa, 3JICKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CTpyKTypHas U IIHC-TPAHC-HU30MEPHUs
AJIKEHOB

15

Pu3znyecKre U XUMHYECKUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa

16

CriocoOblI nosty4eHus ¥ NpUMEHEHHE aJIKeHOB




[IpakTnueckas padbora Ne 1 o teme

17 "[lony4yeHnue sTHIIEHA U U3yUYEHUE €TO
CBOMCTB"
Pemenne pacu€THbIX 3aa4 Ha ONpEAeIICHNE

18 MOJICKYJISIPHON (hOPMYJTBI OPTaHUIECKOTO
BEIIECTBA
AnkagueHsl: CONpsKEHHBIE, U30JUPOBAaHHBIE,

19 KyMynupoBaHHbIe. OCOOCHHOCTH
3JIEKTPOHHOI'O CTPOEHUS

20 XHAMHYECKUE CBOMCTBA CONPSIKEHHBIX
JTMEHOB

o1 CriocoObI osTyueHust 1 IpUMEHEeHNe
aJKaJUEHOB
AJKUHBL: TOMOJIOTHUECKHUN psifl, oO1ias

2 (bopmyra, HOMEHKJIATypa, JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYI,
(u3nueckue cBoicTBa

23 XHUMUYECKUE CBOMCTBA aJIKUHOB

24 KauecTBeHHBIE peakIMu Ha TPOMHYIO CBA3b

)5 CriocoObI nostyueHust 1 IpUMEHEHNe
aJKWHOB

26 Pemienue 3agau: pacy€Thl O ypaBHEHUIO
XUMHYECKOW peaKun

7 CucremaTtu3zanus u 0000IICHHE 3HAHUN IO
TEME

)3 ApeHBI: TOMOJIOTHYECKUN Psifl, 00IIas

dhopmyna, HOMEHKIATypa. DIEKTPOHHOE U




MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OCH30J1a ¥ TOTYOJIa, NX (PU3HUYECKHC
CBOMCTBA

XHUMUYECKUE CBOMCTBA apEHOB: PEaKIIMKU

29
3aMeleHus
XHWMHMYECKUE CBOMCTBA APEHOB: PEAKLIUN

30 MIPUCOEMHEHUS, OKUCIICHHE TOMOJIOTOB
OeH3ona

31 Oco0eHHOCTH XUMHUYECKHX CBOMCTB CTUPOJIA
Penrenne pacu€THBIX 337249 Ha ONpeIeTICHNE

32 MOJICKYJISIPHON (hOPMYIIBI OPraHUuIECKOTO
BelleCTBa

33 CriocoOsI ToTy4YeHusT ¥ IPUMEHEHNUE apEHOB

34 I'eHeTHueckas CB3b MEKIAY Pa3THUHBIMH
KJIaCCaMH YTJIEBOJIOPOJIOB
Pacu€Tpl 0 ypaBHEHUSIM XUMHUECKHUX

35 peakmuii. CucreMarusaius u 0000IIeHHE
3HAHU 1O TeMe

36 [pupoansiii ra3. [lonyTHble HETAHBIE Ta3bI

37 KameHHbI# yroab v MPOyKThI €ro
nepepadboTKu

18 Hedtp 1 ciocoOw1 €€ nepepaboTku.
[IpumeHeHne TPOAYKTOB NepepaboTKU HePTH

39 I'eneTnyeckas CBA3b MEKAY PA3THUHBIMU
KJIacCaMU YTJIEBOAOPO/IOB

40 ["anoreHONpPON3BOIHBIE YTIIEBOJOPOIOB:

QJICKTPOHHOC CTPOCHUC,; PCAKIINHN 3aMCIICHUA




41

rajoreHa

JeicTBue 1ienoueit Ha
rajoreHnpousBoaAHbIe. B3anmopeiictue
JUTAJIOTCHAIKAHOB C MAarHUEM M [ITHKOM

42

CucreMmarusanys U 0000IeHNe 3HAHUI IO
paznaeny "YrieBomopoasr"

43

KonTponbhas pabota 1o teme
"VrneBomopoas"

44

[IpenenbHBIC OTHOATOMHBIE CITUPTHI:
TOMOJIOTHUECKUH psifl, oOutast popmyia,
CTPOCHHUE MOJIEKYJI, U30MEPHS,
HOMEHKJIaTypa, KiIaccupukaus, Gpuzndeckue
CBOMCTBa

45

XHAMHUYECKUE CBOMCTBA IIPEAEIIBHBIX
OJTHOATOMHBIX CIIUPTOB

46

CriocoObI ostyueHust 1 IpuMeHEeHHe
OJTHOATOMHBIX CITUPTOB

47

[IpocTeie aupsl: HOMEHKIATYpa U
M30Mepusi, 0OCOOCHHOCTH (PU3NIECKUX U
XUMHUYECKHX CBOMCTB

48

MHOTr0aTOMHBIE CIIUPTHI: ATHJICHTITUKOIb U
TJIMIEPUH, UX QU3HYECKUE U XUMHYCCKUE
CBOMCTBA

49

CriocoObI moryueHust 1 IpUMEHEHHE
MHOI'0aTOMHBIX CIIUPTOB

50

@DeHOII: CTPOCHUE MOJICKYITBI, (PU3HYECKHE
cBoicTBa. TOKCHUYHOCTH (peHOIIa




51

Xumuueckue cBoicTBa (heHoma

52 Crioco0wI osTy4eHus U IpuMeHeHne (heHoma
IIpakTryeckas paGora Ne 2. Pemenue

53 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe
"CrupTsl ¥ heHobI"

54 Cucremaru3zanus 1 00001IeHE 3HAHUHN TIO
TEME
AJbIETUuABl U KETOHBI: 3JIEKTPOHHOE

55 CTpOoeHHE KapOOHWILHOU IPYIIIBL;
TOMOJIOTHUECKHUE PAJIbI, 001as hopmyIa,
M30MEpHsI U HOMEHKIIATypa

56 AJbIeTubl U KETOHBI: (PU3NYECKUE
CBOICTBa; peaklUy NPUCOEAUHEHUS

57 Peakiiny OKMCIIEHUS 1 KAYECTBEHHBIC
peaKklnu anbJIeru10B U KETOHOB

58 CrniocoOsbI oNTy4eHus ajabAeTHA0B U KETOHOB
OHOOCHOBHBIE TIPEIETIbHBIE KAPOOHOBHIE

59 KHCJIOTBI, OCOOCHHOCTH CTPOCHHUS UX
MOJIEKYJI

60 N3omepust 1 HOMEHKIATypa KapOOHOBBIX
KHCIIOT, UX (pU3MuecKre CBONCTBA

61 XHAMHUYECKUE CBOMCTBA IIPEAEIIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBOUCTB MypaBbUHON

62 KHCJIOTBI. MHOTOOOpa3ue KapOOHOBBIX
KHCIIOT

63 Oco0eHHOCTH CBOMCTB: HENPEAEIBbHBIX U




apoMaTHYECKHX KapOOHOBBIX,
TUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucaoT. IIpencraBurenn BpiCIINX
KapOOHOBBIX KHUCJIOT

64

[TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT

65

CriocoObI ostyueHust 1 IpuMeHEeHHe
KapOOHOBBIX KHCIIOT

66

CnoxxHble A(UPBI: TOMOJIOTHYECKUHN PSIJI,
obmas gopmyiia, n3oMepusi U HOMEHKIIATypa

67

dusnueckue 1 XUMUYECKHE CBOIICTBA
3¢upoB

68

Pemienue pacu€THbIX 3a/1a4: MO0 YPaBHEHUIO
XUMHYECKOW PEaKIMHU, Ha ONIPEICTICHHUE
MOJICKYJISIPHON (DOPMYJTBI OPTraHUIECKOTO
BeIleCTBa

69

[IpakTrueckas padota Ne 3. Permenue
9KCIIEPUMEHTANIBHBIX 3a7a4 10 TeEMe
"Kap6onoBbie kuciotsl. CioxHbie 3pupb"

70

XKupsr: crpoenue, puznveckue u
XMMHUYECKHE CBOMCTBA (TUAPOIIH3)

71

Oco0EeHHOCTH CBOMCTB JKUPOB, COJIEPIKAIINX
OCTAaTKH HGHpCHCHBHHX )KI/IprIX KHUCJIIOT.
JKups1 B npupone

72

Mpi1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX Morolee aerictaue. [loHsTHE 0
cuHTeTHYeCKUX Moroux cpeacteax (CMC)




['eneTndeckas cBsI3b yIII€BOOPOIAOB H

73 KHCIIOPOJICOAEPKAIIUX OPraHUYECKUX
BEIIIECTB

74 Pacuérel 1o ypaBHEHUAM XMMUYECKUX
peaxkuuii

75 Cucremaru3zanus 1 00001IeHNEe 3HAHUHN TI0
TeMe
OO1w1as XxapakTepUCTHKa YIJIEBOJOB U

76 KJIacCU(UKAIKS YIJIeBOI0B (MOHO-, TU- U
MOJINCaXapu/Ibl)

77 Monocaxapuabl: pU3MUECKUE CBOICTBA U
HaXO0XXJCHUE B IIPUPOJIE

73 [IpuMeHeHue IIII0K03bI, €€ 3HaUeHHE B
KHU3HENIEATEIIEHOCTH OpraHu3Ma
Jucaxapuabl: caxapo3a, MajbT03a U JIAKTO3a.

79 Haxoxxnenue B mpupoje U NpuMeHEeHne
JcaxapuioB
[Tomucaxapuapl: CTpOEHUE MaKPOMOJIEKYI,

80 (u3nyuecKre U XUMUYECKHE CBOMCTBA,
IpUMEHEHHE

81 [TonsiTHe 06 UCKYCCTBEHHBIX BOJIOKHAX
Pemrenune pacdeTHBIX 3324 Ha ONpeIeTICHNE

82 JIOJIA BBIXOJ1a ITPOYKTA PEAKIIUH OT
TEOPETUYECKH BO3MOKHOT'O

23 Cuctemartu3zanus 1 00001IeHNE 3HAHUH TI0
pazzaeny

84 KonTponbhas pabota o teme




"Kucnopoacoepkaiiyue OpraHn4ecKiue
coeuHeHUs "

AMMHEL: KHaCCI/I(I)I/IKaI_[I/ISI, CTPOCHUC

85 MOJIeKY1, 001mas popmyiia, usomepus,
HOMEHKJIATypa U (u3HuecKue CBOcTBa

26 XUMHUYECKUE CBOMCTBA ann(pPaTHIecKux
aMUHOB

g7 AHWINMH: CTpOEGHUE aHUIIMHA, OCOOEHHOCTH
XUMHUYECKHX CBOMCTB aHUJIMHA

28 CrniocoOblI nosty4eHus ¥ NIpUMEHEHNE
anmuaTHIECKUX AMHHOB
AMMHOKHCIIOTBHI: HOMEHKJIATypa U U30MEepusl,

89 ¢usnueckue cBoiictBa. OTaenbHBIE
MPEICTaBUTEIH O-AMUHOKHUCIIOT
XUMHUYECKHE CBOMCTBAa aMUHOKHCIIOT, HX

90 Ouosornyeckoe 3HaueHNEe aMUHOKHUCIIOT.
CuHTe3 ¥ THIPOTIU3 MENTHI0B

91 benku xak mpupoaHBIE TTOJTMMEPHI;
CTPYKTYPBI O€JIKOB

92 XUMUYECKUE CBOWCTBA OEIKOB
A3oTcoieprKalie reTepouKInIecKrue

93 coennHeHus. HyKienHOBBIE KMCIIOTBI:
COCTaB, CTPOEHHUE U OMOJIOTHYECKas POJIb
[Ipaktudeckas pabora Ne 4. Pemenue

94 SKCHEPUMEHTANIBHBIX 33]a4 110 TEME

"AzoTcoaepxkaniue OpraHn4ecKue
coeMHeHUs "




95

[IpakTuueckas padbora Ne 5. Pemenue
SKCTIEPUMEHTAIBHBIX 33714 110 TEME
"Pacno3HaBaHre OpraHMueCKUX COeAMHEHMUI"

96

Kontposbnas padoTa 1o teme
"AzoTcoaepxaniue OpraHn4eckue
coenuHeHusa"

97

OCHOBHBIE TOHATHSA XUMHUU
BBICOKOMOJIEKYJISIPHBIX CO€ITMHEHUN U
METOJIbI UX CUHTE3a —IIOJIMMEPHU3AIIHS 1
MOJIMKOHIEHCAIUS

98

[Tnactmaccel. Y Tumm3anus u nepepadoTka
MJIACTUKA

99

100

DnacToMephl: HaTypalbHbII CHHTETHYECKHE
Kay4dyku. Pe3una

BomnoxkHa: HatypaibHbIe, HCKYCCTBEHHBIE,

CHUHTCTUYCCKUC. HOHI/IMepBI crienuaJIbHOro
Ha3Ha4YCHUA

101

[Ipaktuueckas pabora Ne 6. Pemenue
3KCHCpI/IMeHTaJ'II)HI>IX 3a1a4 I10 TCMC
"Pacmo3HaBaHue IJIaCTMACC U BOJIOKOH"

102

O06o011eHre U cUCTEMaTU3aIUs] H3YYEHHOT'O
Matepuaia no teme ""BbICOKOMOJIEKYIISIpHbIE
coeuHeHus"

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KIIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KounTtposbHbie
padoThI

IIpakTnyeckue
padoTsI

JJIeKTPOHHbIE HU(PPOBLIE
o0pa3oBaTeJIbHbIE PecypChl

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUN
anemeHT. M3oTonsl

CTpOCHI/Ie SJICKTPOHHBIX 000J104YeK aTOMOB,
KBAaHTOBBIC YHCJIa

Kiaccudukamnus XuMrU4ecKux 3J€MEHTOB (s-,
p-, d-, f-3nemenTsI)

Pacrnipeienenue 31€KTPOHOB 110 ATOMHBIM
opOuTaIIM

DneKTpOHHBIE KOH(UTYpAIIK aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM
COCTOAHUH

DJeKTpOHHBIE KOH(PUTYpaIlMd HOHOB.
DEeKTpOOTPULIATEIBHOCTD

[Tepuonuueckuii 3akoH u [lepuoanueckas
cHCTeMa XUMHUYeCcKuX 3aemMenToB /. .
Menneneesa, CBs3b C COBPEMEHHOM TEOpUEH
CTPOEHHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHUYECCKHUX DJICMCHTOB U O6p33yeMI>IX HMHA
MPOCTBIX U CIIOXKXHBIX BCHICCTB I10 I'PpyIIlaM U
nepuoaam

CucreMmaruzanys 1 00001Ie e 3HAHUHN 110




10

TEMEC

Bunsl xumudeckon ¢Bs3u. MexaHU3MBI
00pa3oBaHUs KOBAJIEHTHON CBS3H.
Bonopoanas cBsizb. MexMonekyspHble
B3aUMOIEHCTBUA

11

BaneHTHOCTb U BaJICHTHBIE BOZMOXHOCTH
aToMOB. CBSI3b 2JIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM

12

HpC,Z[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCOAMHCHUAX: COCTAaB U HOMCHKJIaTypa

13

14

BemecTBa MOJIEKYJIIpHOTO U
HEMOJIEKYJISIPHOTO CTPOECHHMsI. THIIBI
KPUCTAJNINYECKUX PEIIETOK U CBOWCTBA
BEIIECTB

IlousTue o AUCIICPCHBIX CUCTCMAX.
HpeI[CTaBJ'IeHI/IC O KOJUIOMHBIX paCTBOpPaAx

15

VcTuHHBIE PacTBOPBI: HACHIIIEHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnornaparst

16

CriocoObI BbIpaXEeHUsI KOHLIEHTPAIIUH
pacTBOpoB

17

Pemrenue 3aga4 ¢ MCIOIb30BaHUEM OHATUH
""MaccoBasi 107151 pacCTBOPEHHOTO BelecTra',
"MoJsipHasi KOHIEHTpaus"

18

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHWYeCKHX BEILIECTB

19

CucreMaruzanust 1 0000IeHNE 3HAHUI 110




20

TEMEC

KonTponbHas pabora no temam "CrpoeHue
aroMma. [leprognuecknii 3aKOH U
[Tepuoandeckasi cuCTeEMa XMMHUYECKUX
snemenToB JI. 1. Menpneneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemiecTs"”

21

Krnaccugukanus XuMI4ecKUX peakiuii B
HEOPraHUYECKOW U OPraHNYECKON XUMUHU.
3aKOH COXpaHEHHUs MAaCChl BEILIECTB; 3aKOH
COXpaHEHUs U MPEBPALICHUS SHEPIUU IIPU
XUMUYECKUX PEAKIUIX

22

TennoBbie 3¢ (eKThl XUMUYECKUX PEAKIIH.
Tepmoxumuyeckne ypaBHEHUS

23

Brranciaenus mo YPaBHCHUAM XUMHYCCKUX
peaKHI/IfI U TCPMOXNUMHNYCCKUM YPAaBHCHUAM

24

25

CKopocTh XMMHUYECKOH peakluu, e€
3aBHCUMOCTH OT pa3iHyHbIX (DAKTOPOB.
Karanu3 n kaTannus3aTopbl

['oMOreHHbIe ¥ reTepOreHHbIE PeaKIuU

26

[Ipaktuyeckas padota Ne 1 o teme "Bnusiaue

pa3nu4HbIX (PaKTOPOB HA CKOPOCTH
XUMHYECKOHN peakiuu"

27

OO6patuMbie 1 HEOOpaTUMBIE PEAKIINH.
XUMHYECKOE PaBHOBECHUE

28

ITpaktryeckas padora Ne 2 o teme "BrusHue

pa3nuYHbIX (PaKTOPOB Ha MOJOKEHHUE
XUMHYECKOTIO0 paBHOBECHS"




DnekTponuTrdeckas guccoruanus. CuabHbIe

29 U cradblie 2MeKTpoauThl. CTeneHb
JHUCCOLHAIAN
HNounnoe npousBenenue Bojbl. Cpena BOJHBIX

30 pactBopoB. Bomoponusrit mokasarens (pH)
pacTBopa

31 I'maponus coneit. Peakuuu, mpoTekaromue B
pacTBOpax 3JIEKTPOJIIUTOB
[TpakTrueckas padota Ne 3 o reme

32 "XuMHUYEeCKHEe peakiui B pacTBOpax
3JEKTPOJIUTOB"

3 OKHCIIUTENBbHO-BOCCTAHOBUTEIIBHBIEC PEAKIIUH.
Baskueiinme OKUCIMTEIN U BOCCTAHOBUTEIIN

34 Mertoa 31eKTpOHHOTO (3JIEKTOHHO-UOHHOTO)
OanaHca

35 DIIEKTPOJIN3 PACTBOPOB U PACILUIABOB BEIIECTB

36 Pemienue 3aga4 pa3anyHbIX TUIIOB

37 Pemenne 3a1a4 pa3nu4HbIX TUIIOB

18 CucreMaTu3anus 1 0000IIeHUE 3HAHUI 11O
Teme "XuMHuecKue peakuuu'

39 Kontponbnas paboTa mo teme "Xumudeckue
peakuun"
[Tonoxxenue HemeramioB B [lepuoanueckoit

40 CHUCTEME XUMHUYECKUX d1eMeHTOB J[. 1.
MeHpeneeBa 1 0COOCHHOCTH CTPOSHUS UX
aToMoOB. OU3NYECKUE CBONCTBA HEMETAIIOB

41 Annotponusi HEMETauIoB (Ha IpUMeEpe




KHCJIOpoJia, cepbl, hocdopa u yrieposa)

Bopopona: monyuenue, pusnueckue u

42 XUMHUYECKHUE CBOMCTBA. [ napuabl
["anmoreHpl: HaXOXKACHHUE B IPUPOJIE, CIOCOODI

43 MoTy4deHus1, (U3NIECKUe U XUMUICCKHE
CBOMCTBA
I'anorenoBonopoasl. Baxueiiue

44 KHUCJIOPOJCOACPKALUIUE COCTUHEHUS
rajoreHoB
JlaGopaTopHbie U IPOMBIIIIEHHBIE CITOCOOBI

45 noJty4yeHusi rajoreHoB. [I[pumenenue
rajioreHOB ¥ UX COEeUHEHUN
[TpakTrueckas padota Ne 4. Permenue

46 SKCIEPUMEHTAIBHBIX 33/]1a4 110 TEME
"T"anorensr"
Kucnopon: mabopatopHbie v IPOMBIIIIJICHHBIE

47 CIOCOOBI TOJTyYeHHUsI, PUBHUECKHE U
xumuueckue cBorcta. O30H. [Ipumenenue
KHCIIOpO/ia U 030HA

48 Oxcupl U NEPOKCUBI

49 Pemrenne 3a1a4u pa3nuyHbIX THIIOB
Cepa: Hax0XXJIEHHUE B MMPUPO/IE, CIOCOOBI

50 MOJTy4YeHHs, GU3NIECKHE U XUMHUECKUE
CBOMCTBA

51 CepoBogopon, cynbhusl

50 Kucnoponconepxaiue coeTMHEHUS CEPBI.

Oco0eHHOCTH CBOICTB CEpHON KHCIIOThI




[IpakTuueckas padbora Ne 5. Pemenue

53 JKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe "Cepa u
e€ coelMHEeHUs"
A3OT: HaXOXKJIeHUE B IPUPOJIE, CIIOCOOBI

54 noTy4deHus1, (U3NIeCKue U XUMUICCKHE
CBOMCTBAa. AMMHAK, HUTPHUJIBI

55 Kucnopoaconepskarine coeIMHEHHS a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [IpumeneHne a3oTa U €ro COeTMHEHUM.
A3oTHBIE y100peHus
®docdop: HaXOKIEHUE B IPUPOJE, CIOCOOBI

57 MoJTy4eHus1, GU3NYECKUEe U XUMUIECKUE
cBorictBa. Dochuas u pochun

53 Oxkcunsl hocdopa, pochopcoaepxarine
kuciaoThl. Comu HocPOpHOI KHCTIOTHI

59 [Tpumenenue ¢pocdopa u ero CoeTMHEHUH.
dochopHbIe y10OpEeHMS
[IpakTuueckas padbora Ne 6. Pemenue

60 AKCTIEPUMEHTAIBHBIX 337124 110 TeMe "A30T U
docdop u ux coequHeHU"
VYriepos: HaxoXJIeHUE B IPUPOJIE,

61 aJUIOTPOITHBIE MOIU(PUKAINH; GU3HICCKUE U
XUMHYECKHE CBONCTBA, MPUMEHEHHE

2 Oxkcun yriepona(Il), ()}ccpm yriepona(1Vv),
yToJIbHAs KUCIIOTA U €€ CONH

63 Pemenue 3aga4 pa3anyHbIX TUIIOB

64 KpeMmHuii: HaxoxJ1eHue B IpUpoJe, CriocoObl




HOJ'Iy‘IeHI/ISI, (1)I/ISI/I‘IGCKI/IG U XUMHNUYECCKUC
CBOMCTBA

Oxcun xpemuausi(1V), kpeMHUEBas KHCIIOTA,

65
CUJIMKAThI

66 [IpuMmeHeHne KpEMHHUS U €ro0 COCTUHEHUH.
Crexio, ero nojgy4eHue, BUJIbI CTEKIIA

67 Pemienue 3a1a4 pa3nuyHbIX THIIOB

68 CucremaTtu3zanus u 00001IeHHE 3HAHUHN IO
teme "Hemertammnr"

69 Kontponbnas padota o teme "Hemeramibr"

70 AHanu3 pe3yJabTaToB KOHTPOJILHON pabOTHI,
KOppEeKIHs OIHUO0K
[Tonoxenne Meramnos B [lepunoanyeckon

71 CHCTEME XUMHUECKUX DIIEMEHTOB.
OCOoOEHHOCTH CTPOCHUS SIEKTPOHHBIX
000JI04€K aTOMOB METaJIOB

7 O6mume Gpuznueckre CBOMCTBA METAIIOB.
[IpuMeHeHne METaUIOB B OBITY U TEXHHKE

73 Crnnasel MeTaiioB. Koppo3us MeramioB

74 Pemenue 3a1au pa3nuyHbIX TUIIOB
DIJIEKTPOXUMHUYECKUH P HATTPSIKEHUI

75 MeTayutoB. O0IIre CrocoOb! MOTydYeHUs
METaJIIOB
OOw1ast xapakTepucTHKa MeTaaoB [A-rpymrsl

76 [leprognueckoi CUCTEMBI XUMUYECKUX

a1emMeHTOB. HaTpuii n kaymii: moiaydeHue,
¢du3nvecKre 1 XUMHYECKUE CBOMCTBA,




HpI/IMeHeHI/Ie HpOCTI)IX BCIIICCTB U UX
COEIMHEHUI

OOmas xapakrepucTrka Metaios ITA-
rpynnsl [leproanyeckoi cuCTEMBI
XUMHUYECKHUX DJIEMEHTOB. Maruuii U KajabllUn:

7 noy4yeHue, GU3NIecKue U XUMHUIECKUE
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX BEIIECTB U
HUX COeIUHEHUN

78 JKécTKoCTh BOJIBI M CTIOCOOBI €€ YCTPaHESHHS

79 AnroMuHUiL: nonyyeHue, Gusndeckue u
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
AmMoTepHbIe CBOICTBA OKCHJIA U TUAPOKCHIA

80 AJTFOMHUHHUSL, THAPOKCOKOMIUIEKCHI AIFOMUHMUS,
UX IPUMEHEHUE

81 Pemenne 3a1a4 pa3nu4HbIX TUIIOB
IIpakTudeckas pabora Ne 7. Pemenue

82 SKCHEPUMEHTAIBHBIX 3324 110 TEME
"Mertaibl r1aBHBIX oArpymnm”
OO01mast xapaKTepUCTHKa METAJUIOB TOOOYHBIX

83 noarpynn (b-rpynmn) Ilepnonnueckoit
CHUCTEMbI XUMHUYECKHUX JIEMEHTOB

84 duznyeckre 1 XMMUYECKUE CBOICTBA XpoMa U
€ro COeJIMHEHUH, NX MPUMEHEHUE
Baxueiime coeIMHEHN MapraHia.

85 [lepmaHranar kanus, €ro OKMCIUTEIbHBIC
CBOMCTBa

86 @u3znuecKre U XUMUUYECKUE CBOMCTBA XKelle3a




u ero coeguHeHui. [lomyyenue u npuMeHeHue
CIUIaBOB XKeJIe3a

du3nyeckue U XUMHUUYECKHE CBOMCTBA MeIU U

87 €€ COeIMHEHU, UX TPUMEHEHNE
Pu3znyecKne 1 XUMUYECKUE CBOMCTBA LIMHKA U

88 €ro COEJUHEHUM, UX IPUMEHEHHE.
['uapoKCOKOMIUIEKCHI IMHKA
[Ipaktuueckas padora Ne 8. Pemenue

89 3KCIIEPUMEHTAIIBHBIX 3a/1a4 10 TEME
"MeTtanel T0OOYHBIX OArpymm"

90 Pemenue 3a1au pa3inyHbIX TUIIOB

o1 OO6o011eHre U cucTeMaTU3alus U3y4eHHOTO
Marepuaia no reme "Mertamibl"

92 Kontponbnast pabota o Teme "MeTaisr"

93 AHanu3 pe3yabTaToB KOHTPOJILHON pabOTHI,
KOPpEeKIHS OMHUO0K
Posb xumuu B 006ecrieueHuM yCTOWYMBOTO

94 pa3BuTus yesnoBedecTna. [loHsITHE O HAYUHBIX
METO/1aX MCCIIEI0BaHUs BELIECTB
HayuHble IpyuHIMIIBI OPraHU3aK

95 XUMHUYECKOTO MMPOU3BOCTBA.
[IpoMblnieHHBIE CLIOCOOBI MOTYYEHUS
BOXKHEHIIMX BEILECTB

96 XHUMHYECKOE 3arpsiI3HEHNE OKPYKAIOIIEH
CPEIbl U €ro NOCIEACTBUS

97 XuMus U 370pOBbE YeJIOBeKa. JIeKapCTBEHHbBIE

cpeicTBa




Xumus nuiy. Poirs XuMun B 00ecrieueHnn

98 . 1
MUTIEBON OE30MMACHOCTH

99 KocMmernueckue u napproMepHbie CpecTBa. |
briToBas xumust
XuMus B CTPOUTENIbCTBE. BaxkHeiime

100 CTPOUTEIIbHBIE U KOHCTPYKLIMOHHbIE 1
MaTepHAITBI

101 XuMus B CENbCKOM X03s1iicTBe. Opranuyeckue !
Y MUHEpaJbHBIC yA00peHus

102 CucreMaruzanus 1 0000IeHNE 3HAHUI 110 |
TeMe

OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YAEHUKA

Xumus, 10 kmace/ I'. E. Pynsutuc, ®@. I'. ®enpaman, "[Ipocsemnienue”

Xumus, 11 kmace/ T'. E. Pymsutuc, ©. I'. ®enpaman, "IIpocBenienune"

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Xumus. 10-11 xknmacesl: Mertoguueckoe nmocoo6ue, - M.: Jipoda, Cyposrena P. I1.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

uHTepHET pecypebl, [HOP
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