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MHNOACHUTEJBHASA 3AITNCKA

Pabouass mporpamMma TO XMMHH Ha YpPOBHE CpelHero oO0miero oOpa3oBaHUS
paspaborana Ha ocHoBe @enmepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O06
oOpazoBannn B Poccuiickoit ~@enepanumn», TpeOOBaHMH K  pe3ysibTaTaM  OCBOCHHSA
benepanbHOU 00pa3oBaTeLHON MPOTPAMMBI CPETHETO o0miero
oopazoBanusa(P®OIl  COO), mnpencraBieHHbIx B DemepalbHOM  TOCYAapCTBEHHOM
oOpazoBarensHoM crangapre COO, c¢ yuérom Kouuenmuu mnpenogaBaHusi yueOHOTO
npeaMmera  «XuUMHs» B oOpa3oBaTeNbHbIX — opraHu3aumusx — Poccuiickoit ®enepauumy,
peaIn3yoNIX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMBI, Y OCHOBHBIX  TOJIOXKEHUH
«Crparerun  pa3Butusi Bocnutanus B Poccuiickoit ®eneparuu Ha mnepuony mgo 2025
roga» (Pacmopsokenue IlpaButensctBa PP ot 29.05. 2015 Ne 996 - p.).

XuMHUS Ha YpOBHE YIIIyONEHHOTO HU3YyYEHHs 3aHMMAeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-HAYYHOT'O0 00pa30BaHMS yuanmxcsl0-11 kmaccoB. M3yuenue npeamera,
peanuzyemoe B ycnoBusix  auddepeHpoBaHHOr0, MPOPUIBHOTO  O0y4YeHHs,
npu3BaHoO obOecreynTh 00Ie00pa3oBaTEeIbHYI0 U OOLIEKYJIBTYPHYIO TMOATOTOBKY
BBIITYCKHUKOB  MIKOJIBI, ~ HEOOXOMMMYIO  JUIsl aJanTalud WX K OBICTPO MCHSIFOIIMMCS
YCIIOBUSIM JKH3HU B COLIMYME, a TaKXke JUIS TPOJOJDKCHHS OOYyYeHHsS B OpraHU3alUsAX
npodeccuoHanbHOr0 00pa30BaHUs, B KOTOPBIX XHMHs SIBISICTCS OJHOM M3 MPUOPUTETHHIX
JTUCIUTLINH.

B  nmporpamme 1o  XuMHM ~ Ha3HaueHHEe ~ nOpeaMera  «XHWMHS»  IOJydaeT
NOIPOOHYIO HHTEPITPETALHIO B COOTBETCTBHUH C  OCHOBONOJATarOIIUMHU
nonoxenusimu GI'OC COO o B3anMOOOYCIOBIEHHOCTH IIEJIEH, COACpPKAHUS, PE3YIhTAaTOB
oOydeHHss W TpeOOBaHWN K YPOBHIO IOATOTOBKH BBIMTYCKHUKOB. CBHUIETEIILCTBOM TOMY
SIBIISTFOTCSL  CJICIYIOIINE BBIMOJIHSIEMBIE TPOTPAMMON 110 XUMHUU (PYHKITHH:

. MH(}OPMaLlMOHHO-METOUUECKas, peanuzanus KOTOpOH o0ecrnieurBaer
NOJyYeHWEe TPEICTAaBICHHUS O IeNsiX, COJIepXKaHWM, OoOmel crpaTteruu oOydeHwUs,
BOCIIUTAaHUS W Pa3BUTHS OOYYAIOMIUXCS CPEACTBAMH MpPEIMETa, HM3Yy4aeMoro B paMKax
KOHKPETHOT0 pouJIs;

. OpraHU3aIMOHHO-TUTAHUPYIOINAs, KOTOpasi MpeaycMaTpUBaeT OTIpeieIIeHHE:
MPHUHIIAIIOB  CTPYKTYPHPOBAHUS U  IOCJICJOBATEIHLHOCTH HM3y4YeHHUS YyYeOHOro MaTepuana,
KOJIMYECTBEHHBIX M KAa4CCTBCHHBIX €r0 XapaKTEPUCTUK, TIOIXOIOB K (OPMUPOBAHHUIO
CONepKATENIbHOM  OCHOBBI KOHTPOJISI M OIGHKH  OOpa3oBaTEeNbHBIX  JOCTHIKEHHH
oOyJaromuxcs B paMKax WTOTOBOM aTrectaiid B (OpME EAMHOTO TOCYAapCTBEHHOTO
IK3aMeHa M0 XUMHH.

[Tporpamma my1st yriryOJIEHHOTO U3yUYECHUSI XUMUU:

J yCTaHABJIMBAaeT WHBAPHUAHTHOE TMPEIMETHOE COJAEpIKaHUe, o00s3aTeIbHOE IS
M3YYeHHS B  paMKax OTAEIbHBIX mpoduiied, MpeaycMaTpUBaeT paclpeleleHue U
CTPYKTYpHpPOBaHHE €ro Mo  KjaccaM, OCHOBHBIM COJEpKaTeIbHBIM JIMHHSIM/pa3zeiiam
Kypca;

J naéT TPUMEpPHOE pacmpeesieHne Y4eOHOrO BPEMEHH, PEKOMEHIYeMOTO ISt
U3YYCHHS OT/ICTBHBIX TEM,;

J npeiaraeT IpuMepHYTO MOCTIeIOBATEBHOCTD W3yYeHUS y4eOHOTO
MaTepuaiga C y4ETOM JIOTHMKH IIOCTPOCHHS Kypca, BHYTPHUIIPEJAMETHBIX H MEXKIPEIMETHBIX
CBsI3EH;

e 1aéT METOAMYECKYI0 HHTEpIpeTaluio Lened W 3a7ad HM3ydyeHus NpeaMmeTa Ha
yrIIyONEéHHOM YpOBHE C yY€TOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEAHEro  OOIIEero
o0pa3oBaHMs, COJEPKATEIBHONH XapaKTEPUCTHKH TUIAHUPYEMBIX pE3yJIbTaTOB



OCBOEHUSI OCHOBHOM 00pa3oBaTeNbHOW MPOTrPaMMBbI CpEIHETO o01iero
o0Opa3oBaHUs (JIMYHOCTHBIX, METAIIPEIMETHBIX, MPEIMETHBIX), a TaKKe C y4&ToM
OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATENIBHBIX  JEeWCTBUI O0yJaromerocss 1o OCBOEHHIO
COJIEpKaHus IIpeaMeTa.

Ilo BceM Ha3BaHHBIM MO3MLMAM B IPOrpaMMe II0 XUMHHM IIPEIyCMOTPEHA
IIPEEMCTBEHHOCTD c 0o0Oy4YeHHEM  XUMHUH Ha  YpOBHE OCHOBHOT'O ob1ero
o0OpazoBaHusl. 3a npejenamMu yCTaHOBJIEHHOM MpOrpamMMoi Mo XUMUU
00s13aTesIbHONM  (MHBapUAHTHOM) COCTaBISIIOIIEH cofepKaHusl y4eOHOro mnpenMmera «XuMUs»
ocTaéTcs BO3MOXKHOCTb BbIOOpa €ro BapHMATUBHOW  COCTaBIAIOIIEH, KOTOpas JIOJDKHA
OIpEeNeNAThCA B COOTBETCTBUM C HAIPABICHUEM KOHKPETHOTO Mpoduiis 00yueHwUs.

B coorBercTBMM ¢  KOHUENTyalbHbIMM  nosiokeHusmu  PI'OC  COO o
Ha3HAYECHUU MPEIMETOB 6a30BOrO u yrayOinEHHOTO YPOBHEMU B cucTeme
TudepeHIMpOBaHHOTO OO0YYEeHHsT Ha YpPOBHE CpPEIHEro OOIIero oOpa3oBaHHSA XUMHUS —Ha
YpOBHE YINIyOJEHHOrO W3Y4YEHMsI HaIpaBJIeH Ha pean3aliio NIpeeMCTBEHHOCTH c
MOCIIEAYIOLIUM 3TaroM MOJIyYCHUsI XUMHYECKOT0 O0pa3oBaHUsA B
pamMKax M3y4yeHHUs CHEHHAJbHBIX €CTECTBEHHO-HAYYHBIX M XMMMYECKUX JTUCLUIUIMH B
By3ax W OpraHu3alusx CpegHero mpodeccuoHanbHOro oOpasoBaHus. B 3Tol  cBsA3M
u3ydyeHue npeamera «XUMHS» OPUEHTHUPOBAHO MPEUMYLIECTBEHHO HAa  paclIMpeHHe U
yriryosieHue TEOPETUYECKOMN 51 MPAaKTUYECKOM MMOJITOTOBKH
oOyuJaromuxcsi, BIOpaBIIUX ONpPENENEHHbIN Npopuiib 00ydyeHus, B TOM YUCIE C NEPCIEKTUBON
MOCJIEAYIOMIETO TOIYYEeHUSI XUMUYECKOTO 00pa3oBaHMs B OpPTraHU3alUAX MPOo(dhecCHOHAIBHOTO
obpaszoBanus. Hapsimy c¢ atum, B cBere TpeboBanuii OI'OC COO k miuaHUpYEeMbIM
pe3yibTataM OCBOEHUs (efepalbHON 00pa3oBaTEIbHOM MPOrpaMMbl CPEIHETO  OOIIero
o0pa3oBaHHsl W3yueHHWE TIpeIMeTa «XUMHUS» OPUEHTHPOBAHO TakXKe Ha  PEIICHHE
3a/lad BOCHHUTAHMS W COLUAIbHOIO PAa3BUTHS o0Oydarommuxcsi, Ha (OPMHUPOBAHHME Yy HUX
OOLIEHHTEIUIEKTYalbHBIX ~ YMEHHUH, YMEHMM  paluoHaIu3aluu  y4yeOHOro Tpylda H
00001IEHHBIX CIOCOOOB JESTENBHOCTH, UMEIOLIUX MEXIUCIUIUIMHAPHBIH,
HAaJIIPEIMETHBIN XapaKkTep.

CocrapisromuMu npeaMeTa «XHUMHUsS» Ha YPOBHE YIIIyOJIEHHOTO H3Y4EHUS SBISIOTCS
yrayonénnsle  Kypcsl — «Opranudeckas xumus» u «OOmas ¥ HeopraHumdeckas
xumusi». Ilpu ompeneneHun MoAXOA0B K OTOOPY M CTPYKTYPHOM OpraHU3allid COJEp KaHUS
TUX KypCOB B IMpOrpaMMe MO XHMHUU 3a OCHOBY NpuHATH mnonoxeHus ®rOC COO o
pasnuuusx 0a30BOro M yriyOnE€HHOro ypoBHEW M3yueHMs MpeaMeTa.

OcHoBy  conmepxkaHust  KypcoB  «OpraHumyeckas  xumus» u «OO0mas u
HEOpraHW4yecKass XHMHS» COCTABJIIET COBOKYINHOCTb THPEIMETHBIX 3HAHUW U yYMEHHH,
OTHOCSIIIUXCSA K ©0a30BOMY YpPOBHIO H3Y4Y€HHUs TNpeaMera. JTa CHCTeMa 3HAHWW ToJydaeT
ONpEAEIEHHOE TEOPETUUECKOE JOIMOJHEHHE, IO03BOJISIOLIEE OCO3HAHHO OCBOUTh

CYIIECTBEHHO OONBIINIO0BEM  (PaKTOJIOrMYECKOro  MaTepuaa. Tax, Ha
yrIyOnéHHOM  ypOBHE M3Yy4YeHHs TMpeaMera oOecredeHa BO3MOXKHOCTh — 3HAUUTENLHOTO
yBeJIMYEHUS] 00bEMa 3HAHUH O XMMHYECKUX DJIEMEHTAaX U CBOICTBAX WX COEAMHEHUN Ha
OCHOBE pacUIMpeHUsi M YriyOJeHHsl MPEeACTaBICHUM O CTPOEHMM BEIIEeCTBA, XMMHUYECKOMN
CBA3M M 3aKOHOMEPHOCTSAX IIPOTEKAHMs pEaKIMH, paccCMaTpUBAEMBIX C TOYKH 3pEHUs
XUMHYECKOH KHHETUKM M  TEpPMOJAMHAMUKU. M3ydeHMe  NepHOJUMYECKOro  3aKOHa W
[Tepuoauueckoil cucTeMbl XAMWUYECKHAX 3JIEMEHTOB Oasupyercs Ha

COBPEMEHHBIX KBAaHTOBOMEXAHMYECKHX IIPEACTABICHUAX O CTPOCHUH aroMma.
XuUMHUECKasi CBs3b OOBACHIETCS C TOYKH 3pEHHMS DHEPreTHUECKUX HM3MEHEHUH mpu eé
0o0pa3oBaHUM M pa3pylIeHUH, a TaKXke C TOYKM 3PEHUS MEXaHW3MOB e€ 00pa3oBaHMA.



N3yuyenue Tunos peaknmii  gomonHsAeTcs  (GOPMUPOBAHMEM  IPEACTaBICHUIN
00 3JEKTPOXUMHUYECKHUX IIPOLEccax U 3JIEKTPOJIM3E pacIulaBOB U pacTBOPOB BellecTB. B kypce
OpraHMYECKONM XUMUU TPU PACCMOTPEHHU PEAKIHOHHOM CHOCOOHOCTH COEeIMHEHUM
yaensieTcsi 0ocoboe BHMMAaHHME BOIIPOCaM 00 3JIEKTPOHHBIX 3PQeKTax, O B3aUMHOM BIMSHHUU
aTOMOB B MOJIEKYJIaX U MEXAHU3MaX PEaKLUi.

Ocoboe  3HaueHWe HMMEET TO, YTO HA  COAEp)KaHME  KYpCOB  XHMHHU
yIrayOIEHHOTO YPOBHS M3YUYCHHUS JJIs1 KJIACCOB ONpeAenEHHOro mpoduiis (TJIaBHBIM 00pa3oM Ha
UX CTPYKTYpy H XapakTep JIONOJHEHWUH K oOmell cucreMe MpeAMETHBIX 3HaHUK)
OKa3bIBAIOT BJIMSIHME CMEXHbIE INpeAMeThl. Tak, Hampumep, B COAEPKAHUM IpeaMmeTa JJis
KJIACCOB  XUMHKO-(PU3UYECKOro Mpoduiiss OONbIIoe 3HAYCHHE OyIyT WMETh DIIEMEHTHI
yueObHOro Marepuasnia mo oOmedl xumuu. Ilpn u3yyeHun mnpeaMera B JaHHOM Cllydyae
akueHT Oyner crenaH Ha OOIIHOCTh METOJOB IO3HAHUS, OOIIHOCTH 3aKOHOB U TEOpUH B
XUMHA W B (U3MKE. aTOMHO-MOJICKYJISIpHAs Teopus (MOJeKyispHass Teopus B (uU3HKe),
3aKOHBl COXPAaHEHUS MacCbl M DHEPruu, 3aKOHbl  TEPMOJMHAMHKH,  BJIEKTPOJIM3a,
IPEJICTABICHNUSI O CTPOECHUU BEIIECTB U JAPYTOE.

B 10 %€ BpemMs B  cCoOIep)KaHMM  IpeAMeTa  JUid  KJIAacCOB  XMMMKO-
Ouonoruueckoro npoduis OOJbLIMI ylenbHBIA Bec OyaeT MMETh OpraHuyeckas xumus. B
3TOM clly4ae MPEAOCTABIACTCI  BO3MOYKHOCTh JUTSt Ooee
00CTOSITENFHOTO PAaCCMOTPEHUS XUMUYECKON OpraHu3anuu KJIETKH KaK
OMOJOTUYECKOW  CHUCTEMBI, B  COCTaB  KOTOPOM  BXOAAT, K  IpUMEpYy,  Takue
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JIMIHUJbI, OCJNKH, YIJIeBOJAbI, HYKICUHOBBIE KUCIOTHI U
apyrue. Ilpu 3TOM 3HaHMS O COCTaBe W CBOMICTBaxX MpPEACTaBUTEIEH OCHOBHBIX KJIACCOB
OpPraHMYEeCKUX  BELIECTB  CIYXaT OCHOBOW Uil  M3YYEHHs] CYIIHOCTH IPOLIECCOB
dboTocuHTE3a, TBIXaHUS, MUIIEBAPEHUS.

B  nmane  ¢opmMupoBaHMS ~ OCHOB  HAy4HOTO  MMPOBO33DEHMs,  OCBOCHHMS
OOIIeHAYYHBIX METOJIOB TMO3HAHUS M OIbITAa MPAKTHUYECKOTO MPUMEHEHHsS HAy4YHBIX 3HAHUU
U3ydYeHHe TmpenMera «XUMHUsS» Ha YriayOJEHHOM YpOBHE OCHOBAaHO Ha MEXIPEIMETHBIX
CBA3SIX C Yy4YeOHBIMH TpeIMEeTaMH, BXOIAIIMMH B  COCTaB MPEAMETHBIX OOIacTei
«EcrecTBeHHO-HayuHble TpeaMeTh», «MaremaTuka u uH(pOpMaTUKa» U «Pycckuil S3bIK U
JTUTEpaTypay.

[Ipn wu3yyenun yueOHOro mpenmeTa «XUMHS» Ha YrIayOJIEHHOM YpOBHE TaKxke,
KaKk Ha YpOBHE OCHOBHOI'O M CPEIHEro oOmiero obpaszoBanus (Ha 0a30BOM ypOBHE), 3aaadeid
NEPBOCTENIEHHON 3HAYUMOCTU SBIIAETCS (OPMHUPOBAHME OCHOB HAyKH XUMHHM Kak 00jacTu
COBPEMEHHOI'O  €CTECTBO3HAHMsI, IPAKTHMUECKOM JESITEIbHOCTH YEJIOBEKa M OJHOTIO U3
KOMIIOHEHTOB MHPOBOM KyJbTyphl. Pernenwe 3Toif 3amaum  Ha  yIyOJNE€HHOM  YpPOBHE
W3Y4YEeHUs TMpeAMeTa IMPEAnoyaraeT pealn3aluio TakKuX Henel, Kak:

e  (QopmupoBaHuE  TPEICTABIECHUN: 0  MaTepualbHOM  €IUHCTBE  MHpa,
3aKOHOMEPHOCTSIX W IIO3HABA€MOCTH SBJICHMM MPUPOABI, O MECTE XHMHUHU B CHCTEME
€CTeCTBEHHBIX HayK M €€ Benymedl poau B 0OECleYeHHH YCTOHYMBOTO pa3BUTHS
4eJI0BEYECTBA: B peleHnn npoOsieM  SKOJOrMYECKOM, DHEPreTHYecKoH W
MUIIeBOM O€30MacHOCTH, B PAa3BUTHH MEIUIMHBI, CO3JIaHUU HOBBIX MAaTEpHUAalOB, HOBBIX
UCTOYHUKOB DHEPruM, B O0ECIEYEHWH  pAIMOHAIBHOIO  TPUPOJONOIb30BAaHUS, B
(GOpMUPOBAHUHM MUPOBO33pEHUS W OOIIEH KyIbTypbl YENIOBEKa, a TaKXKe OJKOJIOTUYECKH
000CHOBaHHOTO OTHOIIIEHHS K CBOEMY 370POBBIO M IPUPOTHOMN Cpejie;

®  OCBOCHHUE CHCTEMBI 3HAHUM, JISKALIUX B OCHOBE XUMHYECKON
COCTaBIISIIONICH €CTeCTBEHHO-HAYYHOH KapTHHBI MUpA: (PYHIAMEHTATbHBIX MOHSATHH, 3aKOHOB
U TEOpUM XHMMHH, COBPEMEHHBIX IIPEJICTABJICHUN O CTPOCHUHUBEIIECTBA Ha Pa3HBIX



YPOBHSIX — aTOMHOM,  MOHHO-MOJIEKYJISIPHOM,  HaJMOJIEKYJSIPHOM, 0
TEPMOJMHAMUYECKUX M KHUHETHYECKMX  3aKOHOMEPHOCTAX  IPOTEKaHUS  XUMHUYECKUX
peakiuii, 0 XMMUYECKOM PaBHOBECHH, PACTBOpPaX M JUCIEPCHBIX CHCTEMaX, 00 OOIINX HAYYHBIX
MPUHIUIIAX XUMUYECKOTO IIPOU3BOICTBA;

e  (dopmupoBanue y 00y4Jaromuxcst OCO3HAHHOTO MTOHVMAHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHYECKUX 3HAHWH [UIsi OOBSCHEHHS KIFOUEBBIX HUICH U
npo0sieM COBPEMEHHOW XUMHUH, i1 OOBSICHEHUS U MPOTHO3UPOBAHUS SBIICHUH, HMMEIOLIUX
€CTECTBEHHO-HAYYHYI0 MPUPOJY; TIPaMOTHOIO pelIeHUs MpoOjeM, CBSI3aHHBIX C XHMHEH,
MIPOTHO3MPOBAHMSI, aHAJIM3Aa U OLEHKU C MO3UIUN IKOJOTUYECCKONW OE30MacHOCTH TOCIEACTBUN
OBITOBOM M  TMPOU3BOJCTBEHHOM JICSITEIbHOCTH YEJIOBEKa, CBA3aHHOM C XUMHUYECKUM
IIPOU3BOJICTBOM, WCIIOJIb30BaHUEM U MepepadOTKON BEUIECTB,;

e  yrayOneHue  MpeacTaBlICHUM 0  Hay4HBIX METO/1ax MO3HAHUS,
HEOOXOAMMBIX JUIsi TPHOOpPETEHHS yMEHUW OpPUEHTUPOBATHCSA B MHUPE BEHIECTB U
OOBSCHEHUSI XUMHUYECKHX SBJICHHH, HWMEIOUIMX MECTO B MPUPOAE, B MPAKTUYECKOU
JESTEIbHOCTH U TTOBCETHEBHOM KU3HHU.

B nmmane peanuzanmuu  [epBOOYEPEHBIX  BOCHUTATENBHBIX W Pa3BUBAIOLINX
GyHKIMA TEJIOCTHOM CHUCTEMBl CpEAHEro o0Imero oOpa3oBaHHs TPU HU3YyUYEHUU MpPEIMeTa
«XUMUSD» Ha yriIy0JIEHHOM YpOBHE 0co0y10 aKTyaJIbHOCTh
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KaK:

L4 BOCIIMTaAHHUC Y6G)I(I[éHHOCTI/I B ITIO3HAaBACMOCTH SIBICHUM IPpHUPOHI,
YBaKCHUA K nponeccy TBOpYCCTBA B obnactu TCOPCTUUCCKUX U IIPHUKIIaJHbIX
HCCIICOBaHUM B XHUMHH, (l)OpMI/IpOBaHI/IC MHUPOBO33PCHUA, COOTBCTCTBYIOILICTO

COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH,

e  pa3BUTHE MOTHBAlMM K OOyYEHHUI0O W  TMO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJTIO u CaMOBOCITUTAHHIO Ha OCHOBE YCBOCHUS
00IIeYeI0BeUECKUX IICHHOCTEHH;

o pa3BUTHE TIO3HABATEIHHBIX HMHTEPECOB, HMHTC/UICKTYAIBHBIX W TBOPYECKHX
crocoOHOCTeN  oOywaromuxcsi, (opMupoBaHHE Yy HHUX CO3HATEIBHOTO OTHOIICHUS K
caMooOpa30BaHUI0 M HENPEPHIBHOMY  OOpa30BaHUI0  KaK  YCJIOBHIO  YCIENIHOM
po(hecCHOHATLHOW U OOIICCTBEHHOH JIeATEIPHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
37I0POBBI0O U TOTPEOHOCTH B 3JJOPOBOM 00pa3e KU3HH,

o dbopMUpOBaHHE YMEHWH © HABBIKOB Pa3yMHOTO TPUPOJIONOIH30BAHMS,
pa3BUTHE  OSKOJOTHYECKOH  KYJIbTYphl, IPHOOPETEHUE OMbITa  OOIIECTBEHHO-TIOJIC3HON
AKOJIOTUYECKOU JIESITEITHLHOCTH.

OOmiee 4YHMCIIO YacoB, MPEAYCMOTPEHHBIX I W3YYCHHS XHMHUW Ha YTIyOJICHHOM
ypOBHE cpeaHero odmiero oOpaszoBanus, coctaBisieT 204 waca: B 10 kmacce — 102uaca (3
yaca B wHememwo), B 11 kmacce — 102 waca (3 waca B HEIENIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHNYeCKOl XUMHU.

[Ipenmer u 3HAUCHHUE OpraHU4YeCKOu XUMUH, MPENCTABIEHUE 0
MHOT000pa3uu OPraHM4eCKUX COCTUHEHUH.

DNEeKTpOHHOE  CTPOGHHME  aToMa  yriepoja: OCHOBHOE ¥  BO30YXIEHHOE
COCTOSIHUS.  BalleHTHblE  BO3MOXHOCTM ~ aroMa  yriepoja. XUMHYECKas CBA3b B

OpraHUYECKHUX COEIUHEHMSIX. Tuner  ruGpuanzauu aTOMHBIX opOuTtaseit
yraepoaa. MexaHuzMbl  00pa3oBaHUsl KOBAJEHTHOW CBsi3W  (OOMEHHBIH U JOHOPHO-
aKLEeNnTOpHbI).  Tumbl  HEpeKpbIBaHUS  ATOMHBIX  opOuTayned, o©- U T-CBA3M.

OnunapHasi, [BOWHas U TpouHas cBsi3b. CHocoObl pasphiBa CBsI3e€M B MOJEKyJax
opranmveckux  BemecTB. llomsitme 0  cBOOOAHOM  pagukaine, Hykieopuwie |

anexTpoduie.

Teopusa  crpoenus OpraHUYeCKUX coenquHeHut A.M. byrneposa u
COBPEMEHHBIE IMPEJCTaBICHUS O CTPYKType MOJEKyJl. 3HAaueHHE TEOPUH CTPOEHUS
OPraHMYECKUX COCIMHEHUH. MOeKyIspHblE U CTPYKTYpHBIE (bopMybI.

CrpykrypHble  (OpMyJbl  pa3IUYHBIX  BMJOB: pa3BEPHYTas, COKpAIIEHHAsl, CKEeJIETHAs.
N3omepus. Buasl wu3oMepuu: CTPYKTypHasi, MPOCTPAHCTBEHHAs. DJIEKTPOHHBIE A(PPEKTHI
B MOJICKYJIaX OPraHUYEeCKUX COCIMHCHUI (MHIYKTHBHBIA U ME30MEpHBIN 3)deKThI).

[IpencraBnenne o  kimaccuukanmmym — OpraHMYecKWx  BemecTB.  lloHsTHE O
¢yHkuoHansHOW  rpynme. ['omonorus.  ['omonormueckue  psabl.  Cucremaruyeckas
HOMeHKIatypa opranudeckux coemuHenuit (IUPAC) u TpuBHaibHBIC Ha3BaHUS OTACIBHBIX
IIPEJICTaBUTEIIEH.

OcobenHoctn u  kiaccupuKkaluusg  OpraHudeckux  peakuuil.  OKUCIMTETBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMH B OPraHUYECKOH XUMUU.

OKCliepUMEHTAJIbHbIE ~ METOAbl ~ WM3Y4YEHHs  BEIIeCTB M HMX  IpEeBpallleHui:
O3HAaKOMJICHHE C oOpa3laMud OpraHMYeCKHMX BEIIeCTB M MaTepuajlaMM Ha WX OCHOBE,
ONBITBl 1O MPEBpAIEHUI0 OpPraHWYECKUX BEIIECTB NpU  HarpeBaHuMW (IJIaBJIEHHE,
OoOyraMBaHUE U TOpPEHHE), KOHCTPYMPOBAHHME MOJENEH MOJIEKYJ OpraHUYeCKUX BEIIECTB.

Yraesopopoasbl.

Ankanbl. 'oMonorndeckuii psii ankaHoB, oOmias Gopmyiia, HOMEHKIATypa U U30MEpHsL.

DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHWE MOJIEKYJ aJKaHOB, Sp3-r1/16p1/1111/13aum
aTOMHBIX opOuTaneil yriepoja, o©-CBsizb. Du3NUeckHe CBOWCTBA allKaHOB. XUMHYECKHE
CBOMCTBa aJKaHOB: pEaKIMH 3aMELIEHHUS, W30MEpHU3alUH, IEeTHIPUPOBAHUS, TUKIU3AIHH,
NUpoJiM3a, KpeKkuHra, ropeHus. llpencraBieHune o MeXaHU3ME peaKIMM pPaJuKaIbHOTO
3aMELLEHMUS.

Haxoxnenue B npupone. CriocoObl oydyeHUs] U MpUMEHEHHe alkaHoB. L{ukioankaHbl.
O6mas ¢opmyna, HOMeHKIatypa u u3omepus. OCOOEHHOCTH

CTPOCHHMS W XHMHYECKMX CBOHCTB Masbix (IMKJIOMPONAH, IUKIOOyTaH) U
OOBIYHBIX (IMKJIOTICHTAH, IUKJIOTEKCaH) IUKIoaTKaHOB. CTIOCOOBI MOMYYEHUsT M MPUMEHEHUE
HUKJIOATKaHOB.

Anxensl. ['omonoruueckuil psag  ankeHoB, oOmas ¢GopMmyrna, HOMEHKIATYypa.

2
DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTpOEHHUE MOJIEKY I QJIKCHOB, sp-
ruOpuau3anusi aToMHbIX —opOurtameil  yriepoma, o©- ©  7-cBsi3u. CTpyKTypHas U
reoMerpuyeckas (UMc-TpaHc-) wu3oMmepus. Du3uueckre CBOICTBA  AIKEHOB.
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XUMHYECKUE CBOMCTBA: PEAKUUU IPUCOCAUHEHUsS, 3aMELICHUs B O-TIOJIOXKCHHUE IPU
JIBOMHON CBsI3W, NoJauMepu3anuu U okucieHus. IIpaBuno MapkoBHukoBa. KadecTBeHHBIE
peakuuy Ha JBONHYIO cBA3b. CIIOCOOBI MOJYUYEHUS] U IPUMEHEHUE AIKEHOB.

Anxanuensl.  Knaccubpukanuss — ankagueHoB  (CONpPsDKEHHBIE,  M30JUPOBAHHBIE,
Kymyauposanuvie). OCOOCHHOCTH  DIIEKTPOHHOTO  CTPOCHHMS W XMMHYECKHUX  CBOWCTB
CONPSKEHHBIX JINCHOB, 1,2- u 1,4-npucoeanHenue. [Tonmumepuszanus
CONPsDKEHHBIX AHEeHOB. CIIOCOOBI MOTyYeHUs U TPUMEHEHUE alTKaHEHOB.

Anxusbl. ["'oMonorudeckuii psifi alKHHOB, o0mIas Gpopmyiia, HOMEHKIATypa U U30MEPHSL.
DJEKTPOHHOE M TNPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ aJKWHOB, SP-TMOpHIU3AIMs aTOMHBIX
opbutaneit yrinepoga. dusnueckue CBOMCTBA aJIKMHOB. XMMUYECKHE  CBOMCTBA!

peakuuu IIPUCOECIUHEHMS, JUMEPU3aLAN U
TPUMEPHU3ALMH, OKHUCIEHUA. KHCIOTHBIE CBOMCTBA AJKMHOB, MUMEIOIIMX KOHIIEBYIO TPOMHYIO
cBsA3b. KauecTBeHHblE peakuuu Ha TPOWHYI CBsi3b. CHoOCOObI IOJyYe€HUS U TNPUMEHEHHE
AJIKMHOB.

ApomaTthueckue YrieBojoponabl (apeHsl). ['omosorudeckuit psja  apeHoB, oOmias
dopMyna, HOMEHKJIaTypa M M30Mepus. OJEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
MOJIeKYJIbl OeH3oma. Du3uveckne CBOWCTBA apeHOB. XWMHUYECKHE CBOMCTBAa OeH30Ja U
€ro romMoJIOroB: pEeaKlUU 3aMeIleHUs B OEH30JIbHOM KOJbLE U YIJIEBOJOPOAHOM  paJuKale,
peakuuu  NPUCOECIUHEHMs,  OKUCJIEHHE  TOMOJIOroB OeH3oa. IIpencraBienue 00
OpUEHTHUPYIOIIEM  JEWCTBUM  3aMecTUTelled B OEH30JbHOM  KOJbLE Ha  IpUMeEpe
QIKWIbHBIX  pPAJAMKaNOB, KapOOKCHUJIBHOW, TUAPOKCUIBHOW, AaMHUHO- U  HUTPOTPYIIIBL,
aToMOB rajoreHoB. (OCOOEHHOCTH XMMHUYECKUX CBOMCTB ctuposia. [lonmmepusamus ctuposna.
Crioco0b! moTyYeHust ¥ MPUMEHEHHE apOMAaTHIECKUX YTIIEBOOPOIOB.

[Ipuponnsiit ra3. I[lomytHeie HedTaHble ra3pl. Hedts u €€ mnpoucxoxieHue.
KamensbIil yroiap ¥ npoiykTel ero nepepa®oTku. CrocoObl mepepaboTKu HeTH: IeperoHka,
KPEKHHT (TepMHUYECKH, KaTamuTudeckuii), pudopmuur, muposu3. [IpoaykTel mepepaboTKu
He(TH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.

I'eHeTnyeckas CBsSI3b MEXKIY PAa3IMUHBIMM KJIACCaMM YTIJIEBOJOPOAOB. DJIIEKTPOHHOE CTPOECHHE

TaJIOTEHIIPOU3BOIHBIX YIVIEBOJAOPOIOB. Peakiuu 3amelieHnus rajoreHa Ha
THJIPOKCOTPYIIILY, HUTPOTPYIILY, IMaHOTPYIILY, aMHMHOTPYIILY. HeiicTBue Ha
TaJIOTEHIIPOM3BOJIHBIE ~ BOJHOTO W CIHMPTOBOrO pacTBopa Iuénouu. BzaumopeiicTBue
JUTaJIOTEHAIIKAaHOB ¢ MarHueM U 1uHKoM. [loHsTHe 0 METaJIJIO0PraHUYECKUX
COEIMHEHUSX. Vcnonb30BaHUE TalOr€HIPOM3BOJIHBIX — YIJIEBOJOPOJOB B  OBITY,

TEXHUKE M TIpPHU CHHTE3€ OPraHUYECKUX BELIECTB.
OKCIEPUMEHTAIBHBIE METOJABl M3Y4YEHHUS BEUIECTB M MX IPEBPAILCHUI: N3yYeHUE
¢bu3nyecKux  CBOMCTB  YIVIEBOJOPOJIOB  (pacTBOPUMOCTb),  KAuUE€CTBEHHBIX  peakuui
YIJIEBOJIOPO/IOB  pPA3JIMYHBIX KiaccoB (oOecuBeynBaHWE OpOMHOW WM HOJHOM  BOJBI,
pacTBOpa II€pMaHraHaTa KaJlhs, B3aUMOJIECHCTBHE AalETUIEHA C aMMHA4YHbBIM  PacTBOPOM

okcuma  cepedpa(l)), Ka4eCTBEHHOE oOHapy)XeHWE yriepoja W BOJOpoJa B
OpPraHMYECKHX BEINECTBAX, IOJAyYEHHE OTUIIEHA | M3y4YEHHE €ro CBOMCTB, O3HAKOMIICHHE
¢ xommeknusivMu «Hedts» m «Yrome», ¢ oOpaszmamu mIacTMacc, Kay4yKOB
u PE3HHBI, MOJIETMPOBAHHE  MOJIEKYII YTJIEBOOPOIOB u

raJIOreHIIPOU3BOIHBIX YTIIEBOJAOPOIOB.
Kucaopoacoaep:kamme oprannyeckue coeMHeHH.
[MpenenbHble ogHOaTOMHBIC crUpThl. CTpoeHwe Mosekyn (Ha mpuMepe MeTaHoa
u 2dTaHojna). ['oMonormyeckuii psia, oOmas ¢dopmyna, H30MepHUs, HOMEHKJIATypau
knaccupukanusa.  Dusznueckue CBOICTBa MpeleiabHbIX  OJHOATOMHBIX
cnupToB. BomopoaHbie CBSI3M  MEXAY MOJEKYJaMH CIHUPTOB. XMMHUYECKHE  CBOMCTBA:
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peaxkuuu 3aMeIIEHMS, JeruipaTanuu, OKHUCJIEHUS, B3aUMOJICHCTBUE C
OpraHMYECKMMHU  HHEOPraHMYeCKMMU  KucioTamu. KaduecTBeHHas peakius Ha OJHOATOMHbIE
cnupThl. JlelicTBUE 3TaHONA W METaHOJIA HAa OpraHu3M dYenoBeka. CrocoObl TOMY4YEeHUs U
IIPUMEHEHUE OJIHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢dupel, HOMeHKIaTypa u uzoMmepus. OcoOCHHOCTH (QUINYECKUX W
XUMUYECKUX CBOMCTB.

MHoroaroMHple ~ COUPTBI — ATWIEHIVIMKOIAb W INMUepuH. @Pusnueckue
XUMHUYECKHE CBOMCTBA: pEaKUMM 3aMEILEHUs, B3aUMOJEHCTBUE C OpPraHMYECKUMU W
HEOPraHMYECKUMHU  KHUCJIOTaMM, KadeCTBEHHas peaklMss Ha  MHOIOaTOMHBIE CIMPTHI.
[IpencraBienne ©O MEXaHM3ME peaKkIMid HyKiIeopuiIbHOro 3amemeHusi. [leiictBue  Ha
opranu3M yenoBeka. CrocoObl TMONydYeHHS] W IPUMEHEHHE MHOTOATOMHBIX CITHPTOB.

@®enon.  CrpoeHune  MOJEKYJbl, B3aUMHOE  BIIMSHHE  TUIAPOKCOTPYIIBI U
O6enzonpHOTO simpa. Dusmueckue cBoiictBa ¢eHonma. OcoOEHHOCTH XUMHYECKUXCBOMCTB
¢enona. KauectBenHble peakiuu Ha ¢eHon. TokcuuHocTh (enona. CriocoObl NOTyYeHUs
u npumeHenue denomna. enondopmanbaeruaHas cMoa.

KapOoHumnbpHble COEAMHEHMS] — aNbAETUAbl M KETOHBL. JJEKTPOHHOE CTPOECHHE
KapOOHMIIBHOM Tpymmbl. ['oMoJormyeckue psiapl albJeTHAOB M KETOHOB, oOmas (opmyna,
u3oMepuss M HOMeHKkiarypa.  Dusmueckue  CBOMCTBA  @IBJIETMIOB U KETOHOB.

Xumunyeckue CBOICTBa aJIbJIETUI0B U KETOHOB! peakuuu
npucoequHeHus. OKUCIIeHHE ajbJeruJoB, KauyeCTBEHHbIE peakuuu Ha anpaeruabl. CrnocoOsbl
MOJIyYEHUS U IPUMEHEHHE aJIbJIETH/I0B U KETOHOB.

OAHOOCHOBHBIE MpelieibHblE KapOOHOBbIE KUCIOTH. OCOOEHHOCTU CTPOEHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepus M HoMeHkiarypa. Pu3HMUecKue CBOICTBA OJHOOCHOBHBIX
npelelbHbIX KapOOHOBBIX KHUCIOT. Boxopoanblie cBsi3u Mexay MoJieKylaMu KapOOHOBBIX
KUCI0T. XMMHUECKHUE CBOWMCTBA: KHUCIOTHBIE CBOMCTBA, peakuus OJTepUPUKALUU, PEaKIUH C
y4acTHEM YTIJIEBOJAOPOAHOro pajaukana. OCOOEHHOCTH CBOMCTB  MYPaBbMHOH  KHCIIOTBHI.
[ToHsaTHe O  MPOU3BOAHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3¢upax. MHoroobpasue
KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWCTB HEMPENENIbHBIX U apOMaTHYECKHUX KapOOHOBBIX
KHUCJIOT, JAMKApOOHOBBIX KHCIOT, THAPOKCHUKApOOHOBBIX KHUCIOT. IlpeacraBurenu BBICIIMX
KapOOHOBBIX KHCJIIOT: CTEapuHOBas, NaJILMUTHHOBAS, OJIEMHOBAS, JUHONesas,
JuHonen06as KUcaoTel. CriocoObl MOTyYeHHs U MPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxubple 3¢upbl. ['omonmormyeckuii psa, obmas ¢dopMyna, H30MepUsS U
HOMeEHKIartypa. dusnueckne M XMMHUYECKHE CBOMCTBA: THAPOJIN3 B KHUCIOH M LIEIOYHON
cpene.

Kupsl. Ctpoenue, pusnueckue U XMMUYECKUE CBOICTBA KMPOB: THAPOJIN3 B KUCION U
menoyHoil cpene. OCOOEHHOCTHM CBOWCTB JKHPOB, COAEPXKAIIMX OCTaTKH HeTpeleNbHbIX
JKUPHBIX KUCIO0T. JKUphI B IpupoJe.

Mpbita Kak CcOJIM BBICHIMX KapOOHOBBIX KHCIOT, MX Moromee aedctBue. OoOmias
XapaKTepUCTHKA YTIIeBOJOB. Kiaccudukanus yrieBonoB (MOHO-, AHM- W TOJUCAXAPHIBI).
MoHocaxapuapl: TJIOKO3a, (pyKTo3a, rajakTo3a, pubo3a, ne3okcupuboza. Pusmueckue
CBOICTBa M HaxoxAcHHE B npupoze. PorocuHTe3. XUMUUECKUE CBOMCTBA IIIOKO3bl: PEAKIIUH C
y4acTHEM CIHMPTOBBIX M AIbJETWIHON TPYIIN, CIOUPTOBOE W MOJIOYHOKHCIOE OpoXKEHHE.
[IpumeHeHne TIIOKO3bI, €€ 3HAUYE€HHE B JKU3HEIEATEIBHOCTH oOpraHusma. Jlucaxapupisl:
caxaposa, MaJbTO3a M JaKkTo3a. BoccTaHaBiIMBarolMe W HEBOCCTaHABIMBAIOIINE HCAXapHUbI.
I'mpponus gucaxapunos. Haxoxnenue B mpupone u npuMeHeHue. Ilommcaxapuisl: Kpaxmal,
NIMKOreH M 1ewtrono3a. CTpoeHHe MaKpOMOJEKyJ Kpaxmalia, TIJIMKOT€Ha U LEJII0JI03bI.
®dusznueckre CBOWCTBA KpaxMmajga M LEJUIIOJN03bl.  XUMUYECKHE CBOMCTBA Kpaxmaia:
TUAPOJIN3, KAueCTBEHHas peaklus ¢ MOJO0M. XHMMHMUYECKHE CBOMCTBA LIEJUIIOJIO3BL: THIPOJIU3,
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nosyueHue 3QUpoB 10036l [ToHITHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBII
mENK).

OKCHEepUMEHTAIbHbIE ~ METOABbl ~ M3yUYEHHUA  BEIIECTB M MX  NPEBPALCHUM:
PacTBOPUMOCTh PA3JIUYHBIX CIUPTOB B BOJE, B3aUMOJCICTBUE 3TaHOJA C HATPUEM, OKUCIICHUE
ATUJIOBOTO CIMPTa B AJIBJACTHJ HAa PACKAJEHHOW MEIHOW IPOBOJIOKE, OKUCIIEHUE STHIIOBOTO
COHMpTa JUXPOMATOM Kaius (BO3MOXKHO HCIIOJIb30BAaHUE BHCOMATCPHAIOB), KAueCTBCHHBIC
peakuuu Ha ampaeruasl (¢ rugpokcugoMm auammuHcepeopa(l) u ruapoxcumom memu(ll)),
peakuus mmnepuda ¢ ruapokcunom  meau(ll), xumuueckume CBOMCTBAa  pacTBopa
YKCYCHOW  KHCJIOTBI, B3aMMOJCHUCTBHE pacTBopa TioKo3bl ¢ ruapokcuaom  Mmeau(ll),
B3aUMOJICHCTBUE KpaxMaja C HOJOM, PEIICHHE OHKCIEPUMEHTAJIbHBIX 3a7ad4 [0 TeMaM
«CrupTsl 1 eHoab, «KapooHoBbIe KUCTOTHI. CII0KHBIE Y3PUPBD».

A3oTcoepkaiie OpraHudecKne coeJMHeHusl.

AMHMHBI — OpraHMYeCKHE TIPOM3BOJHBIC aMMHaka. Kiaccupukamus aMHUHOB.
anupaTHYeCKue M apoMaTHYECKWe; IepBHYHBIC, BTOPUYHBIE H TpeTuuyHbie. CTpOCHHE
MoJleKyn, oOmiast Gopmyna, U30Mepus, HOMEHKIaTypa U (QU3NYECKUE CBOWCTBA. XUMHUYECKOE
CBOlCTBa anM(paTUICCKUX aAMHHOB. OCHOBHBIC CBOWCTBA, JIKWIMPOBAHHE, B3aMMOJICHCTBHE
MEPBUYHBIX AMHUHOB C a30THCTOM KHCIOTOW. COJIM aJIKUIIaMMOHHMS.

AHWIIMH — TpeJACTaBUTEIb aMHHOB apoMarhyeckoro psga. CTpoeHue aHWIMHA.
B3aumHoe BimsiHUE Tpynm aToMOB B MoJieKyse aHuiauHa. OCOOCHHOCTH XMMHYECKUX CBOMCTB
anunuHa. KavecTBeHHble peakuuu Ha aHWiIMH. CrocoObl TMOMy4YeHUssT U NPUMEHEHHE
amudaruyeckux amuHOB. l[lomyueHue aHWIMHA W3 HUTPOOEH3O’A.

Amunokucinotel. Homenkmarypa u wuszomepusi. OTnaenbHble TNPEACTaBUTENH  O-

aMUHOKHCJIOT: TJIWIYH, aJlaHWH. du3nyueckue CBOMCTBA AMHUHOKHCIIOT.
XyUMHUYEeCKHEe CBOHCTBA  aMHHOKHCIOT Kak aM(oTepHBIX OpraHN4YeCKHUX
COCIUHCHHM, peakuus MMOJIMKOHICHCAIIHH, obOpazoBaHue MICIITUTHOM CBSI3H.

buonornueckoe 3HaueHne aMUHOKHUCIOT. CHHTE3 U THAPOIHU3 TIENTHIOB.

benku kak npuponHble monuMepbl. llepBuuHas, BTOpUYHAs W TpPETUYHAS CTPYKTypa
OenkoB. XWMHUYECKHE CBOWCTBAa O€NKOB: THUIPOJIM3, JEHATypalus, KaueCTBEHHbIE peaKluu
Ha OCJIKH.

OKCliepUMEHTAIbHbIE ~ METOAbl  W3Y4YEHMs]  BEIIeCTB U MX  [peBpallleHui:
pacTBopeHHe O€NKOB B BOJAE, JAeHATypauus OENKOB NpHU HarpeBaHUM, LBETHbIE peaKIMM Ha
Oenku, pelieHue AKCIIEPUMEHTAIbHBIX 3aJady = MO TeMam
«AsoTcoaepxalue OpraHUYEeCcKHe COECIUHEHUS U «Pacnio3HaBaHue
OpPraHMYECKHUX COSIUHEHUNY.

BbicokomouiekysipHbIe cOeJUHEHUS.

OCHOBHBIE TIOHSATHUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPelHsAs MoJeKyisipHas Macca. (OCHOBHbIE

METO/IbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM — [oJauMepu3anus M
MOJIMKOHACHCALUS.

[TonumepHsbie MaTepUaJIbl. [Inactmaccel (monuaTUIIEH, HOJIUIIPOITUIIEH,
HOJMBUHUIXJIOPU]I, HOJIUCTUPOIL, MOJMMETUIIMETaKpUIaT, MOJIMKApOOHATHI,
NOJMATUIIEHTepedTanar). Y THiIN3alus 1 nepepadoTKa MiIacTuKa.

DnacToMepsl: HaTypaJIbHbII KayuyK, CHUHTETHYECKUE Kay4yKH

(OyTasMeHOBBIH, XJIOPOIIPEHOBBIN, H30MTPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

BosokHa: HaTypaibHBIE (XJIOMOK, HIEPCTh, IIENK), HCKYCCTBEHHBIC (BHCKO3a, alleTaTHOES
BOJIOKHO), CHHTETHYECKHE (KaIllpOH | JIABCaH).

[Tonumepst CHEIUaIbHOTO Ha3HA4YCHUS (TedtoH, KeBJIap,
3JIEKTPONPOBOASIINE TOTUMEPHI, OHopa3iaraeMbie OJIUMEPBHI).
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OKCIIEpUMEHTAIBHBIE METOABI M3YyYEHHUs BEHICCTB M MX IPEBPAllCHUM:
O3HaKOMJIEHHE ¢ 00pa3laMH IPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4dyKOB,
pElIeHNEe OKCIEPUMEHTANBHBIX 3amad 1o TeMme «PacrozHaBaHue IU1acTMacC U BOJIOKOHY.

Pacuérnsble 3anaun.

Haxoxxnenne — MoOnekyysipHOW — (OpMyJbl  OPraHMYECKOrO  COCOUHEHUS 1O
MacCOBBIM JI0JISIM JJIEMEHTOB, BXOJALINX B €r0  COCTasB, HaXO0XJICHUE
MOJICKYJISIpHOM  (DOPMyJIBI  OPTraHMYECKOTO COeAMHEHHsT 1o Macce (00BEMY) MPOTYKTOB
CropaHusi, IO KOJMYECTBY BemiecTBa (macce, 00BEMY) MPOAYKTOB pPEaKUUH W/ HIH
UCXOJIHBIX BELIECTB, YCTAHOBJIEHHE CTPYKTYpPHOH (HOpMyJsIbl OPraHUYECKOrO BElIeCTBA Ha
OCHOBE €ro XMMHUYECKMX CBOMCTB WM CHOCOOOB ITOJyYEHMs, OIpENeNEeHUE JOJIM BBIXOAA
IPOAYKTa PEaKLUHUU OT TEOPETUYECKU BO3MOKHOTO.

MexnpeaMeTHbIe CBA3U.

Peanuzanust MeXnpeaMeTHBIX CBA3EW NpU M3ydyeHHH opraHudeckoit xumuu B 10 kimacce
OCYIIECTBIISIETCSl 4Yepe3 MCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAayYHbIX  IOHATHUH,
TaK M IOHATHUH, HPHUHATBIX B OTHENbHBIX IPEIMETAX €CTECTBEHHO-HAYYHOTO LIMKIIA.

OOmre ecTecTBEHHO-HAYYHBbIC TOHSATHS: SIBICHHE, HAy4HBIH (DakT, TUIOTE3a, TEOpus,
3aKOH, aHaJM3, CHUHTe3, KiaccupuKanus, HaOJNIOJEHHE, H3MEpPEeHUe, SKCIEPUMEHT,
MOJI€Nb, MOJIETTUPOBAHUE.

®duszuka:  marepus, aToOM,  3JIEKTpPOH, IIPOTOH, HEUTPOH, MOJIEKYJIa,
SHEpPreTUYeCKUil ypoBEeHb, BELIECTBO, TelO, OOBEM, arperaTHoe COCTOSIHHE BEILECTBa,
¢u3znyecKkue BEIMYMHBI, €IUHUIBI U3MEPEHMs, CKOPOCTb, HJHEpPrus, Macca.

buonorus: KJIETKA, OpraHu3M, 9KOCHUCTEMA, ounocdepa, MeTa00In3M,
HACIICICTBEHHOCTh,  AaBTOTPOMHBIA W TETEepOTPO(HBIA  TUN  THUTaHUS, OpOXKEHHeE,
doTocuHTE3, nbIXaHWE, OEJIKW, YIJIEBOJbl, MKUPbI, HYKIEUHOBBIE KHCIOTHI, (PEPMEHTHI.

I'eorpadus: mone3Hble HCKONaeMble, TOILUIHUBO.

TexHosorus: NUINEBBIE NPOAYKTHI, OCHOBBI PAllMOHAJIBHOIO IMUTAaHMS, MOIOLIUE
CPEICTBA, MaTEPHAJIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBLIASA U HEOPTAHUYECKASA XUMMUS
Teopernyeckue 0CHOBbI XUMMH.

Atom. CocTtaB aroOMHBIX sAep. XUMHYEeCKMH dieMeHT. HM3otombl. CtpoeHue
DIIEKTPOHHBIX O0OJOYEK aTOMOB, KBAHTOBBIC YHUCIA. DHEPreTUYECKHUE YPOBHH U TOTYPOBHH.
ATomuble opouTanu. Kiaccuukarys XUMHIECKUX dJIEMEHTOB (S-, p-, d-, f-anmemenTsI).

Pacnpenenenne 31eKTpOHOB o ATOMHBIM opOuTAIISIM.
DNeKTpOHHBbIE KOHPUTYPAIIMH aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOJOB B OCHOBHOM
u BO30YKIEHHOM COCTOSIHUH, 3JEKTPOHHBIE KOH(UTYpaIu HMOHOB.
DJIEKTPOOTPULIATETBHOCTb.

[lepnonnueckuit 3axkoH u Ilepuonmueckass cucremMa XUMHYECKUX 23ieMeHToB J[.I.

Meneneena. CBs3b MEPUOTUIECKOTO 3aKOHa H [Tepunoamuaeckoit CHCTEMBI
XHMHUYECKHXDIEMEHTOB C  COBpPEMEHHOM TeopHei CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX HMH MPOCTHIX |
CIIO)KHBIX  BEIIECTB Mo TpylnmaM W TepuojaM. 3Ha4ueHUe MepUOANIECKOTO

3akoHa JI.11. Menpaeneena.

Xumudeckas  CBS3b. Buger  xmmudeckoit CBSI3H. KOBaJICHTHAs, HOHHAas,
MeTajuimueckas. MexaHu3Mbl 00pa30BaHMsI KOBAJEHTHOW CBSI3M: OOMEHHBIM W JOHOPHO-
aKLENTOPHBIM. DHepruss M JuiMHa cBs3u. [loyIpHOCTH, HAIPaBIEHHOCTb M HACBIIIAEMOCTh
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KOBaJeHTHOM  cBa3u.  KparHele  cBsa3u.  BogoponHas — cBsi3b. MeXMONIEKYIsIpHbIE
B3aUMOJICHCTBUS.

BanenTHOCT M BalleHTHBIE  BO3MOXKHOCTH ~ aTOMOB.  CBA3b  JJIEKTPOHHOU
CTPYKTYPBI MOJIEKYJ C MX T'€OMETPHYECKUM CTpPOCHHEM (Ha NMpUMeEpe COCAMHCHUH 3JIEMEHTOB
BTOPOT'0 MEPUOJIA).

IIpencraBineHrne O KOMIUIEKCHBIX coenuHeHUsX. (CocTaB  KOMIUIEKCHOTO — HOHA!

KOMILJIEKCOOOPa30BaTEIb, JIMTaHbL. 3Hayenue KOMILJIEKCHBIX COEIUHEHU.
[ToHsiTHE O KOOPIUHAITMOHHON XUMUH.
BemiecrBa MOJICKYJIIPHOTO U HEMOJEKYJSIPHOTO CTPOCHHUS. Tumsl

KPHUCTAJUTMIECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[lonssitTue o pucnepcHeix cucremax. Mctunnbele pactBopsl. IlpeacraBinenune o
KOJUTOMJHBIX  pacTBopax. CrnocoObl BbIpaXEHUS  KOHIEHTPALMd PacTBOPOB: MaccoBas
JIOJIST BEIIECTBA B pAcTBOpPE, MOJISIpHAs KOHIIEHTpaiusa. HachlllleHHbIe W HEHACHIIICHHBIC
pacTBOpel, pacTtBOpuMOCTh.  Kpucrammoruaparel. Krnaccupukanms ©w  HOMEHKIATypa
HEOPraHWYECKUX  BEHIECTB.  |pUBHUANIbHBIC  HA3BaHUA  OTACJIBHBIX  MPEACTABUTENCH
HEOPraHWYECKHUX BELIECTB.

Knaccudukanus XUMHUECKUX pPEaKIHi B HEOPraHWYeCKOW M OPraHu4ecKOW XUMHH.
3aKOH COXpaHEHHsS MacChl BEIECTB; 3aKOH COXPAHEHHMs W TPEBPAILCHUs SHEPTUU TpHU
XUMHUYECKHX peaknusx. TeruioBeie 3()(PEKTh XUMUYECKHX peakiuil. TepMOXUMHYCCKHE
YpaBHEHHUSI.

CKOpoCTh XMMHUYECKOW peaknuu, €€ 3aBUCHMOCTh OT pa3jUYHBIX  (PAKTOPOB.
['omoreHHsle U reTeporeHHble peakuuu. Karanus u kaTanu3aTopsl.

O6parumble W HeoOpaTuMble peakiuu. XuMUYeckoe paBHOBecue. KoHcrtaHTa
XUMUYECKOTO paBHOBecHsA. DakKTOpHI, BIMUSIONME HAa IOJOKEHHE XUMHYECKOTO PaBHOBECHS:
TeMIlepaTypa, JaBJICHHE U KOHIIEHTPAllMd BEIECTB, YYacTBYIOLIMX B peakuuu. [Ipunmun Jle
[TaTtense.

OnektponuTtHueckas aucconanus. CuibHble U ciadble  3JeKTpoiuThl. CTeneHb
nuccormanu.  Cpega  BOJIHBIX — pPacTBOPOB:  KUCIOTHAsl,  HEWTpaibHas, IIEJIOYHAs.
Bonoponusrii nokaszatens (PH) pactBopa. ['maposnus coneil. Peakimm noHHOTO 0OMEHa.

OKHCIUTENEHO-BOCCTAHOBUTEIIHHBIC peaKIu. Crenenb OKHCJICHUSI.
Okucnurenb W BOCCTAaHOBUTEINbD. [Ipouieccsl ~ OKMCIEHUST W BOCCTaHOBIICHHS.
Baxkneiiime OKuCIMTENHM W BOCCTAHOBHUTENU. MeTOH 3JIEKTPOHHOro OanaHca. DIeKTpOIn3
pacTBOPOB M PACILJIaBOB BEIIECTB.

OKCIEpUMEHTAIbHbIE ~ METOJbl ~ M3YYEHHs]  BEIIECTB W HUX  [PEBpalleHHI:
paznoXeHue NepoKcuIa BOJIOpOAA B MIPUCYTCTBUHU KaTanu3aropa, MOJeNn
KPUCTAIIMYECKUX PEHIETOK, TPOBEACHHE pPEaKIUii HMOHHOTO OOMEHa, OIpeNeJIeHHE Cpeibl
pacTBOPOB ¢ TMOMOIIBI0 WHIUKATOPOB, H3yYEHHE BIUSHUA pPa3IHYHBIX (PAKTOPOB Ha
CKOPOCTb XUMHUYECKOM pEaKIUU U TMOJOKEHHE XUMHUYECKOIO PaBHOBECHSI.

Heopranuueckast Xumus.

[lonoxxeHne  HeMeTalIOB B  Ilepuonnueckoit cUCTEME XUMHUYECKUX
anemeHnToB J[.MI. MenneneeBa m 0COOEHHOCTH CTpOEHHS HX aToMoB. Du3nyeckue CBOWCTBA
HEMETAJIOB. AJUTOTPOIUS HEMETAIOB (Ha mpuUMepe KUCIopoaa, cepsl, hochopa u yriaeposa).

Bomopon. Ilomydyenwe, ¢u3M4ecKkne W  XMMHUYECKHE CBOMCTBA: pEaKIUH  C
MeTalIaMH U  HeMeTalllaMu, BOCCTAHOBUTEIbHBIE CBOICTBA. I'uppuner.
TomIMBHBIEC 3JIEMEHTHI.

lanmorensl. Haxoxaenue B mpupoje, CrocoObl MONy4eHUs, (HU3NUecKue u
XMMHYECKHE CBOMCTBA. ['asioreHoBoaopoabl. BaxHeline KUCIOPOACOAEpKALIUE COEANHEHUS
rasioreHoB. JlabopaTtopHble M MPOMBIIIIEHHBIE CIIOCOOBI MOMy4YeHUs rajgoreHoB. [Ipumenenue
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rajoOreHOB U UX COCIMHEHUN.

Kucnopon, o3oH. JlabopaTopHble U MNPOMBIIUIEHHBIE CIOCOOBI MOTyYEHUs
kuciopoga. Pu3nveckne U XMMUYECKHE CBOMCTBA M INPUMEHEHHE KHCIOPOJa M O30HA.
Oxcupl U NEPOKCUIBL.

Cepa. HaxoxmeHue B  HOpUpOAE, CHOCOOBI  MONy4deHHs, (UINYECKUE W
xumudeckne cBoiictBa. CepoBomopon, cymbdunbl. Oxcun cepoi(IV), oxcua cepoi(VI).
CepHucras u cepHas KHUCIOTBI W uX colu. OCOOCHHOCTH CBOWCTB CEPHOW KHCIOTHI.
IIpumeHneHune cepsl U €€ COCIMHEHUM.

A3zor. Haxoxpenume B mpHpone, CIOCOOBI  MONy4YeHHs,  (u3uyeckue W
XUMUYECKHE CBOMCTBAa. AMMUaK, HUTpHUIbl. OKcHIbl a30Ta. A30THCTass M a30THAs KUCIOTHI U
ux cond. OcoOEHHOCTH CBOWMCTB a30THOW KHUCIOTHL. I[IprMeHeHue a30Ta U €ro COeTUHEHHI.
A3OTHBIE y10OpEeHHUS.

dochop. Haxoxmenme B  mpupose, CHOCOOBI  IMONYYCHHS, (PUINICCKUE U
xumudeckne cBoictBa. Dochuasl u dochur. Oxcuabl dochopa, dochopHas kuciora u
e€¢ comu. Ilpumenenme ¢ochopa u ero coegunenuir. DochopHbie yI0OpeHHUS.

Yraepon,  HaxoXAeHUE B IpUpPOJIE. ANIOTpOTHBIE MO TA(DUKATTAH.
®usnyeckue M XUMHUYECKME CBOMCTBA MPOCTHIX BEUIECTB, OOpPa30BaHHBIX YIJIEPOJOM.
Oxcun yraepona(ll), okcun yrimepona(lV), yrompHas kuciora U €€ coid. AKTHBHPOBAHHBIH
yrosb, aacopOuusa. @Dymnepensl, rpadeH, yriaepoaHbie HaHOTPYOku. [IpumeHeHHE HPOCTHIX
BEIIECTB, 00PAa30BaHHBIX YIJIEPOJIOM, U €ro COSIUHEHHIA.

Kpemunii. Haxoxknenune B mpupone, CHOCOOBI — TMONydYeHUs, (U3NYECKHEe W
xuMudeckue  cBoiictBa.  Oxcun — kpemuus(lV),  kpemMHHEBass — KUCIOTa,  CHJIMKATHL
[TpumeHeHne KpeMHUS U ero coequHeHuil. CTekI10, ero nojiyueHue, BUAbI CTEKIIA.

[Tonoxxenne MetammoB B Ilepuoguueckoil cucTeMe  XHUMUYECKHMX — DJIEMEHTOB.
Oco0EHHOCTH CTPOCHHSI JJIEKTPOHHBIX O0O0JIOYEK aTroMoB MeTtauioB. OOmue pusnyeckue
cBoiictBa MeraioB. [IpuMeHeHue MerauioB B ObITY W TexHHKe. CIUIaBbl METAJUIOB.

DNEeKTPOXUMHUYECKUI PN HaNpsHKEHUM METaJIIOB. O6mme  crocoObI
MOJTyYEHUs METaJJIOB: TUIPOMETAJLTYpIHsl, TUPOMETAIITYpPIHys,
anekrpomerautyprusi. Ilonstue o kxoppo3uu MeTamioB. CrocoObl 3alUThl OT KOPPO3HUHU.

Obmass  xapaktepuctuka  metauioB  |A-rpynnel  Ilepuoanueckoit  cuctemsl
XAMUYECKUX 3JIEMEHTOB. Harpwnit 51 KaJIuii: TOJIyYEHHE, dbuznyeckue 51
XUMHUYECKHE CBOMCTBA, IPUMEHEHNE IPOCTHIX BEIIECTB M UX COCTUHEHUH.

Obmas xapaktepuctuka meramioB |IA-rpynmer [lepuognueckoit cucremsl
XUMUYECKUX DJIEMEHTOB. MarHuii u KalblUid: TOJNydeHHe, (U3HYECKUue U
XUMHYECKHE CBOMCTBA, IPUMEHEHHME IIPOCTBIX BEIIECTB M HX COeIMHEHHU. KECTKOCTh
BOJIbI M CIIOCOOBI €€ yCTpaHEeHUs. AIIOMUHUI: MTofTydyeHue, (pru3ndeckue 1 XMMHYecKue
CBOMCTBa, MPUMEHEHHE NMPOCTOTO BEIIECTBAa U €ro coeAuHeHui. AMdoTepHble CBOMCTBa
OKCH/Ia U TMJIPOKCH]IA AIIFOMUHHUS, THIPOKCOKOMIUIEKCHI aTFOMUHHUSL.

OOmass  XapakTepucTuKa METaJUIOB OOOYHBIX MOATPYII (B-rpyrm)
[Teproanyueckoil CUCTEMBI XUMHUYECKUX DJIIEMEHTOB.

Ou3nyeckue M XUMUYECKHE CBOWMCTBAa XpoMa M €ro coeauHeHuil. OKcuabl |
rugpokcuasl  xpoma(ll), xpoma(Ill) wm  xpoma(VI). Xpomarbi W  OuUXpoMaThl, HX
OKHUCIIUTEbHBIE CBOMCTBA. [lomyueHune u npuMeHeHne xpoma.

dusnueckue U XUMHYECKHE CBOWCTBA  MapraHua u ero COETUHEHU.
Baxmneiimme COCTMHEHUS mapranna(ll), mapranna(lV), mapranma(VI) u
mapranma(Vll). [lepmanranar xamus, ero OKHCIUTEIbHbIC CBOWCTBA.

dusnyuecke ©W XUMHYECKME CBOMCTBA JKeile3a M ero coeauHeHuil. OXKCHUIBL,
rugpokcuapl u conu skenesa(ll) u kemesa(lll). IMomydueHne W mpUMEHEHHE JKelle3a U €ro
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CILJIaBOB.

Ou3nyeckue M XUMHYECKHE CBOMCTBA Meau M €€ coeauHeHui. llomyuenune wu
MIpUMEHEHNE MEU U €€ COCIMHEHUH.

[uuk: mosydyeHue, (Gu3MUECKHMe M XUMHUYECKHE CBOWCTBA. AMQOTEpHBIE CBOMCTBA
OKCHJAa M THUAPOKCHAA LHMHKA, TUIPOKCOKOMIUIEKCH IMHKA. [IpuMeHeHMe 1nuHKa U €ero
COCIMHECHUM.

DKCHEepUMEHTAIbHBIE METOJbl HM3YYEHHMsS] BEHIECTB M HX IPEBPAILCHUN: U3yUCHHE
00pa3loB HEMETAJUIOB, TOpeHue cepbl, ¢ochopa, xene3a, MarHUs B KUCIOPOJAE, H3yUYCHHE
KOJUIeKIMU «MeTamibl ¥ CIUIaBbl», B3aUMOJCHCTBUE HICJIOYHBIX U IIEIOYHO3EMEIbHBIX
METAJUIOB € BOJIOW (BO3MOXKHO HCIIOJIb30BAaHUE BHICOMATEPUAIIOB), B3aMMOJCHCTBUE IIMHKA U
JKeje3a C  pacTBOpaMHM KHUCJIOT M ULIEJIOYEH, KauyeCTBEHHBIE PEAKIMM Ha HEOPraHUYeCKHe
AQHUOHBI, KAaTHOH BOJOpOJa W  KAaTHOHBI  METAJUIOB, B3aUMOJCHCTBHUE  THIPOKCHJIOB
QTIOMUHMS ¥ [MHKAa C pPacTBOpaMU KHUCIOT W IIEJIOYeH, pEIICHHUE HKCIEPUMEHTAIbHBIX
3amad 1o Ttemam «lamorene», «Cepa um e€ coemuHeHUs», «A30T W dochop U HX
COCIMHEHUS», «MeTaibl rIaBHBIX MOArPyH», «MeTamibl TOOOYHBIX TOATPYIIID.

XUMHUA U )KU3Hb.

Ponp xumum B oOecnedyeHWH YCTOWYMBOTO pa3BUTHS dYenoBedecTBa. [loHsTHE O
Hay4yHbIX METOJAaxX [IO3HAaHMS U  METOAOJOTMM  HAy4yHOro wuccienoBanus. Hayunbie
MNPUHIIMIIBI OPTaHU3alUUd XUMUYECKOTO MPOU3BOACTBA. [IpOMBINITIEHHBIE CIIOCOOBI MOTYYEHHUS
BOKHEHIIMX BemecTB (HA NPHUMEpPe MPOM3BOJACTBA aMMHaKa, CEPHOW KHCJIOTHI, METaHOIA).
[TpoMbinieHHbIe CIOCOOBI MOJMYYEHHS METaUIOB U CIUIaBOB. XHMHUYECKOE 3arps3HEHHe
OKpYXaromiei cpeAapl U €ero mnocieAcTBUs. Pollb XUMUU B OOECIEUEHUH SHEPreTHYECKOM
0€30MacHOCTH.

Xumus u 3/10pOBbE YEJIOBeKa. JlexapcTBEeHHBIE CpeJICTBA. [IpaBuna
MCII0JIb30BaHUs JIEKAPCTBEHHBIX IpenaparoB. Pob XUMHUK B pa3BUTUU MEIULIUHBL XUMHUS TTHUIIIH:
OCHOBHBIE KOMITOHEHTHI, MHIIEBbIEe J00aBkU. Pons xumMum B oOecreueHUU TMHIIEBOU
0€30MacHOCTH.

Kocmernueckue u  mapdromepHsie  cpenctBa.  beitoBas  xumus.  [IpaBuia
0e30MacHOr0 HCMOJb30BaHMUS TMPEnaparoB OBITOBOM XUMHUU B TOBCEIHEBHOM JKU3HH.

XUMHST B CTPOUTEIBCTBE: BAXHEHINNE CTPOMTENbHBIE MaTepuaiibl (LIEMEHT, OETOH).

XuMusi B CelbCKOM  Xo3siicTBe. OpraHuueckue ¢ MHUHEpajbHbIE yIOOpEeHUs.
CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, KepaMHuKa.

Marepunansl mis 35IeKTpoHUKH. HaHoTexHomorum.

Pacuétnbie 3amayn.

Pacuérter: Macchl BemecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJWYECTBY BEIIECTBA,
Macce Wi O00BEMY OJHOTO W3 YYACTBYIONIMX B pEaKIMU BEHIECTB, MacChl (00BEMa,
KOJIMYECTBA BEIECTBA) MPOJAYKTOB PEAKIMH, €CId OIHO W3 BEIIeCTB HMEET MPUMECH,
Macchl (00BEMa, KOJIMYECTBAa BEIIECTBA) MPOAYKTa PeaklHWH, €CId OIJHO U3 BEIIECTB
JJaHO B BHUJE pacTBOpa C OMNPEIEIEHHOW MAacCOBOM JOJIEM pPacTBOPEHHOIO  BENIIECTBA,
MacCcoBOM JOJMM W MOJSPHOM KOHIIEHTpAIlMM BEIIECTBA B PAcTBOpEe, JOJU BBIXOJAA
MPOJIYyKTa PEAKUUU OT TEOPETHUYECKU BO3ZMOMKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MEXIPEAMETHBIX cBs3ei npu W3Yy4YEHUHU o0reit u
HeopraHnyeckon xumuu B 11 Kiacce OCYIIECTBISETCS Yepe3 HCIOJIb30BAaHUE Kak OOMIMX
€CTECTBEHHO-HAYYHbIX TOHATHM, TaK W T[OHATHUW, HPUHATBIX B OTAEIBHBIX IpeaMeTax
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MOHATHUSA: SBJIEHUE, HAyYHbIM (akT, rumoresa, Teopus,
3aKOH, AaHallu3, CHHTE3, KIacCU(PUKaAIUs, MEepUOJUYHOCTh, HAOIIOJACHHE, H3MEpEHUE,
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9KCIICPUMCHT, MOJCJIb, MOACIIMPOBAHUC.

dusuka: Martepus, MHKPOMHUpP, MaKpOMHpP, aTOM, 3JEKTPOH, IIPOTOH, HEHTPOH,
WOH, HM30TOIbI, PaJNOAKTUBHOCTh, MOJIEKYJA, SHEPTETHYCCKUH ypPOBEHb, BELIECTBO, TEJO,
00BEM, arperaTHOe COCTOSHHUE BEINECTBA, WJACATbHBIA Ta3, (U3NYCCKUE BEIUYUHBI,
€IMHHIIBI U3MEPEHUSI, CKOPOCTh, DJHEPTHs, MacCa.

Buonorusi:  kieTka, OpraHu3M, OJKOCHUCTeMa, Ouocdepa, MeTabOIM3M, MaKpo-H
MHKpPO3JIEMEHTBI, OCJIKH, JKUPBI, YIJIEBOJIbI, HYKJICHHOBBIE KHCIOTHI, ()EPMEHTHI, TOPMOHHI,
KPYTOBOPOT BEIECTB U MOTOK SHEPTUHU B IKOCUCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIE MOPO/IBI, TTOJIE3HBIC UCKOMAeMbIe, TOILUIUBO, PECYPCHI.

TexHonorus: XHUMHYCCKass MNPOMBIIIJICHHOCTD, MCTAJUIYpIus, CTPOUTCIIbHBIC
MaTcpHraJibl, CEIILCKOXO03SMCTBEHHOE IIpOU3BOJACTBO, nuiicBas MPOMBIIIJICHHOCTD,
q)apMaLleBTI/I‘IGCKaSI MMPOMBIINIJICHHOCTD, IIpOU3BOJACTBO KOCMCTHUYCCKUX
npemnaparos, IIPOU3BOJACTBO KOHCTPYKIIHMOHHBIX MaTcpualios,

9JICKTPOHHAA MPOMBINIICHHOCTb, HAHOTCXHOJIOTUH.

[VNIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA TIPOI'PAMMEBI 110 XUMHWU HA
YI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OFPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B coorBercTBHUM € CHCTEMHO-IEATEIIBHOCTHBIM IOJAXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOEHHUSA TNpenaMera «XUMHUS» Ha YpPOBHE CpeaHero oomero  oOpa3oBaHUs
BBIJICJICHBI CIENyIOIIME  COCTAaBJIAIOIIME: OCO3HAHUE oOy4aromumMucs
POCCHUIMCKOM  TpakKIAaHCKOW HWJICHTUYHOCTH; TOTOBHOCTH K  CaMOpAa3BUTHIO,
CaMOCTOATEIILHOCTH U CaMOOTIPEICIICHUIO; HATMYME MOTHBAIIMU K OOYYEHHIO; TOTOBHOCTh W
CIIOCOOHOCTh  OOYYAIOMIMXCS PYKOBOJACTBOBATHCSA MPHUHATHIMH B OOIIECTBE  MpPaBHIIAMU

151 HOpMaMH MOBE/ICHUS; HAJIMYME TPABOCO3HAHUA, DSKOJIOTHYECKON  KYJbTYpHI;
CITOCOOHOCTH CTABUTH IEJIM U CTPOUTH )KMU3HEHHBIE TUIAHBI.

JInuHOCTHBIE pEe3yJIbTaThI OCBOEHHUS npeaMera «XUMUD» OTpaXKaroT
c(hopMUPOBAHHOCTH OnbITa MO3HABATEIIbHOM u MPAaKTUYECKOU NEATEIbHOCTH
o0y4arouxcs B poliecce peaan3anuy 00pa3oBaTeIbHON AeSITENbHOCTH.

JInuHOCTHBIE pEe3yJIbTaThI OCBOEHUS npeaMera «XUMUD» OTpaXKaroT
c(hOpMUPOBAHHOCTh OIbITa M03HABaTEIbHOU u MPaKTUYECKON NEeSATENBHOCTH

oOyyaromuxcst B MpoIecce pealn3aluu 00pa3oBaTeIbHOM JESTENbHOCTH, B TOM YHCIE B
YacTu:

1) rpamaaHCKOr0 BOCIIUTAHMS:

OCO3HaHHUA 00YyYaroIIMMHCS CBOUX KOHCTUTYIMOHHBIX MPaB U 00S3aHHOCTEN, YBAKEHUS K
3aKOHY U MPaBOIOPSIKY;

NpPEJCTaBICHNUS O COLMAJIBHBIX HOpMax M TMpaBUjaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTUBE;

TOTOBHOCTM K  COBMECTHOM  TBOPUECKOM  JAEATENBHOCTH TPH  CO3JAaHUM YYeOHBIX
IPOEKTOB, pEIIeHUH Y4YeOHBIX M TO3HABATENBHBIX 3a/la4, BBIIOJHEHUH XHUMHYECKHX
AKCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMaTh M MPUHAMAThb MOTHUBBI, HAMEPEHUs, JIOTMKY MW apryMEHTbI
JOpYTUX IPU aHAJIK3€ Pa3IMYHbIX BUJOB YU€OHOU NesITebHOCTH;

2) NATPUOTHYECKOI0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPHUYECKOMY M HAyYHOMY HAacleIHI0 OT€YeCTBEHHOMN
XUMUH;
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YBaXEHUS K TIPOIECCY TBOpPYECTBA B OOJACTH TEOPHH W MPAKTUYECKOTO IMPUIIOKECHHS
XUMHUH, OCO3HAHHSI TOTO, YTO JIaHHBIE HAyKH €CTh PE3yJIbTaT JUIUTEIbHBIX HAOIIOICHUH,
KPOIOTIIMBBIX SKCIEPUMEHTAIbHBIX  TOUCKOB,  TOCTOSIHHOTO  Tpyla  y4€HBIX |
MPAaKTUKOB;UHTEpECa M  I[O3HABATEJIbHBIX MOTHMBOB B TIOJYYEHHMHM U  MOCIEIYIOIIEM
aHaym3e MHPOPMAIIUU O MEPEIOBBIX TOCTIIKEHUSX COBPEMEHHOW OTEYECTBEHHON XMMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS: HPDABCTBEHHOTO

CO3HAHMUS, STUYECKOTO HOBEACHHUS,

CITOCOOHOCTH OLICHUBATh CUTYaIluH, CBA3aHHBIC C XUMHUYCCKUMH SIBJICHUSMH, U TIPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;
FOTOBHOCTH OLEHHMBAaTh CBOE IIOBEICHUE M TOCTYNKA CBOMX TOBapUILEH C MO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHUS MOCIEICTBUN IMOCTYIIKOB;

4) hpopMHPOBAHNS KYJIbTYPhI 310POBbSI:

IMOHUMAaHUS IIEHHOCTEH 3710pOBOT0 u  0e30macHoro oOpaza JKU3HH,
HEOOXOJUMOCTH  OTBETCTBEHHOTO  OTHOIICHHS K  COOCTBEHHOMY  (U3WYECKOMY U
MICUXUYECKOMY 3]I0POBBIO;

coOnrofeHusl TpaBuJ 0O€30MacHOr0 OOpalleHUsl C BelleCTBAaMH B OBITY, TOBCEIHEBHOI
J)KU3HU, B TPYAOBOU AEATEIBLHOCTH;

IMOHUMAaHUS IICHHOCTH MpaBUII VHIUBUIYJIBHOTO U  KOJJICKTHUBHOI'O
0€30MacHOro MOBEICHUS B CUTYAIIHX, YTPOKAIOIIUX 3J0OPOBBIO U KU3HH JIOJIEH;

OCO3HAHUSI MMOCTCACTBUI M HENPHITUS BPEIHBIX MPUBBIYEK (YMOTPEOICHHUS aTKOTOJIs,
HApKOTUKOB, KypPECHHUSI);

5) TpyaA0BOro BOCIUTAHMS:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B yqe6HO-HCCHCHOBaTeHBCKOﬁ
ACATCIIBHOCTH, 06IJ_IGCTB CHHO HOHCBHOﬁ, TBOp‘-ICCKOﬁ 151 APpyrux BuUaax
ACATCIIBHOCTH

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHE€ B PEIICHUM TPAKTUYECKUX 3a]ad COIUATbHOMN
HaMpaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPaKTUUYECKOMY H3Y4YEHUIO NMpodeccuid pa3iIuyHOro poja, B TOM YKCJIE Ha OCHOBE
MIPUMEHEHUS MTPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXEHUS K TPYAY, JIOISIM TpyJa U pe3yJbTaTaM TPYI0BOH JESITeIbHOCTH; TOTOBHOCTH K
OCO3HAaHHOMY BBIOODY WHJMBH1yaIbHOU TPaeKTOPUHU
oOpa3oBanus, Oynymieil mnpodeccun M peanu3alid  COOCTBEHHBIX >KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEW K XHMHH, HWHTEPECOB M TMOTpeOHOCTEn
00111ecTBa;

6) 3K0JI0rMYeCKOro BOCIIUTAHUS:

DKOJIOTMUYECKH IIeNIECOOOpPA3HOTO OTHOILIEHHUS K MPHPOJAE KaK HCTOYHUKY CYIIECTBOBaHUS
JKU3HU Ha 3eMIIe;

MOHUMAHUS TJIOOAIBHOTO XapaKTepa HKOJOTHYECKUX TPOOJIeM, BIUSHUS SKOHOMUYECKHUX
MPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMAIBHOM CPEJIbI;

OCO3HAHUS HEOOXOAMMOCTH HCIONB30BAHUS JOCTHMKCHHN XUMHH JUIS PEIIeHUs
BOITPOCOB PAIMOHAIBHOTO MPUPOIOTIOJIH30BAHUS;

aKTHUBHOTO HETTPUATHS JIEUCTBUH, MPUHOCSIINX Bpel  OKpY’Karouien
NPUPOTHOM  cpele, yYMEHHS  TPOTHO3UPOBATh  HEOJArONMpUATHBIE  DKOJIOTHYECKHE
MOCJIC/ICTBUS MPEATPUHUMAEMBIX JEHCTBUN U MPEAOTBpaIaTh UX;

HaJU4Msl PA3BUTOIO  HSKOJOTMYECKOIO  MBIIUICHHS, OSKOJOTMYECKOW KYJIbTYpbI, OIbITA

JeSITeITbHOCTH IKOJIOTHYECKOM HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCSI UMH B TI03HABaTEIIbHOW, KOMMYHUKAaTHBHOH M COIIMAILHOW TPAKTHKE,
CITIOCOOHOCTH W YMEHHS aKTHBHO TIPOTHBOCTOSTH HACOJOTHU XeMopoOuu;
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7) IEeHHOCTH HAYYHOI0 MO3HAHHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS HAyKU U
0OLIECTBEHHO! NPAKTUKH;

NOHUMAaHMUS CHeUMUKA XUMHHM Kak HayKd, Oco3HaHus e€ pond B (HOPMUPOBAHHUU
pPallMOHATIBHOTO  HAYYHOTO  MBIIUICHHS, CO3/JaHUHM  IIEJOCTHOIO TIPEACTaBICHUS 00
OKpYXalollleM MHUpE KaKk O €JUHCTBE IPHUPOJIbl U YEJIOBEKAa, B IO3HAHUM IPUPOJHBIX
3aKOHOMEPHOCTEHl M pelleHUuH Mpo0JieM COXpaHEHUs NPUPOAHOTO PaBHOBECHS;
yOeKIEHHOCTH B 0co0oii 3HAYUMOCTH XUMHUH JUIsL  COBPEMEHHOMU
LUUBUIM3AaIUU. B €€ TyMaHUCTMYECKOM HANpPaBIECHHOCTM U BAaXXHOW pPOJIU B CO3JAHUU
HOBOM 0a3bl MaTepuajgbHOM KyJbTYphl, B pELUIEHUU IJ100AJIbHBIX IPOOIEM YCTOHYMBOIO
pa3BUTHS  YEJIOBEYECTBA — CBIPbEBOM, DOHEPreTHMYECKOW, IMHUIIEBOM U  IKOJIOTMYECKOU
0€30I1aCHOCTH, B pA3BUTUM MEAMLMHBI, OOECIICYCHHWU YCIOBHH YCIENIHOTO TpyJAa H
9KOJIOTUYECKU KOM(OPTHOM KU3HHM KaXKAOIr0 4ieHa OOIIecTBa;

€CTECTBEHHO-HaYYHOMI I'PaMOTHOCTH: NOHUMAHUS CYLIHOCTHU METO/I0B
MO3HAHUS, UCHOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HUCHOJIb30BaTh IOJy4YaeMble
3HaHMS JUISl aHajdu3a U OOBSCHEHUS SIBJICHUM OKPYXKAIOLIEr0 MHpa M MPOUCXOAAIIUX B HEM
W3MEHEHUH, YMEHHS JenaTb 00OCHOBAHHBIC 3aKIIOYCHHS Ha OCHOBE HAy4yHBIX (AKTOB U
UMEIOUINXCA JIaHHBIX C LENbI  IOJY4YEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BATh XUMHYECKUE 3HAHUS JUIS pEIICHUS
po0JieM B peabHbIX )KU3HEHHBIX CUTYaLUsX;

MHTEpeca K IO3HAHMIO, UCCIIEI0BATENbCKOM 1€ATEIbHOCTH;

FOTOBHOCTHU U CHOCOOHOCTH K  HENpepbIBHOMY o0pa3oBaHUIO u
caMoo0Opa30BaHHIO, K aKTUBHOMY  TIIOJIyY€HHIO HOBBIX 3HAHMH 1O XUMHH B
COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTSM TpyJla B pa3iMyHbIX cepax MpodecCHOHATBHON eATeIbHOCTH.
METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yabTaThl OCBOEHHs MPOTpaMMbl IO XMMHHM Ha YPOBHE CPEIHEro OO0IIero
00pa3zoBaHMs BKIIOYAOT:

3HA4YMMBbIE JUTS (hopMupoBaHUS MHPOBO33PEHHUS oOyuaronuxcs
MEXUCIUIUTMHAPHBIE (MEXIpeIMEeTHbIE) OOLICHAYUHbIe MOHATHS, OTPa)KaIOIIMe LEJIOCTHOCTh
Hay4yHOM  KapTUHBl MHpa M CHEHUPHUKY  METOAOB  MO3HAHUS, HCIOJIB3YEMBbIX B
€CTECTBEHHBIX Haykax (MaTepws, BEIECTBO, DHEPIus, SIBICHHUE, MPOIECC, CUCTEMa, Hay4HbIH
(dakT, NPUHLHKI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCII€OBaHUE, HaONIO/IEHUE,
U3MEpEHHE, IKCIIEPUMEHT U JIPYTHE);

yYHHUBEpcalbHble y4yeOHblEe JeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATHUBHBIE, PETYyJISITUBHbBIE),

o0ecrnieunBaroIye (dhopmupoBaHue GyHKIIMOHAIBHOM rPaMOTHOCTH u
COIMAIBHON KOMITETCHIIMH O00YyYarOIIUXCS;
CIIOCOOHOCTB OOYHAIOIIUXCS  UCIOJIb30BATh OCBOEHHBIE MEXIUCIUIUTMHAPHEIE,

MHPOBO33PCHUECKHE 3HAHUS W YHUBEPCAIbHBIC Y4YeOHBIC IEHCTBUS B IO3HABATEIHHOM W
COIIMAIBHON MTPAKTHKE.

MeranpeaMeTHble  pe3ysbTaThl  OTPaXKalOT  OBJAJIEHUE  YHUBEPCAJIbHBIMH Y4EOHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETryJIIITUBHBIMU HGﬁCTBI/IHMI/I.

Ilo3naBaTesbHbIC YHHBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

1) 6a3oBbIe JIOrnYecKme AecTBUS.

CaMOCTOSITEIIbHO dbopmyIupoBaTh u aKTyaJIM3upOBaTh npo0iemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

Oonpeac/isiTb LOCJIHM ACATCIBHOCTH, 3aJaBas IMapaMCTPbl W KPUTCPHUU HX JOCTUKCHUA,
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COOTHOCHUTB PE3YJIbTAThl IE€ATEIBHOCTH C IOCTABIEHHBIMHU LIEISIMH;

UCMONb30BaTh P OCBOGHUM 3HAHUNH MNPUEMBI  JIOTMUECKOTO  MBIIIJICHUSA: BbIIEIATH
XapakTepHble IPU3HAKW MOHATUH M YCTaHABIMBAaTh UX B3aMMOCBS3b, MCIIOJIB30BaTh
COOTBETCTBYIOUINE MOHATHS Ui OOBSACHEHHS OTACIbHBIX (DAaKTOB U SIBICHHIA;

BBIOMPAaTh OCHOBAHUS M KPUTEPUH JUISI KJIACCHU(PUKALMK BEIIECTB M XMMHUYECKHX
peakuuii;

yCTaHaBIIUBAaTh IIPUYHUHHO-CJIEICTBEHHbIE CBSA3M  MEXIy  H3Y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTh  JIOTMYECKHE  pacCyXAeHus  (MHAYKTUBHBIC, JECIyKTHUBHBIE, 110 AHAJIOIHH),
BBISBJISITH ~ 3aKOHOMEPHOCTM UM IPOTUBOPEYMsI B pPacCMAaTPUBAEMBIX  SIBICHUSX,
(GopMynHpOBaTh BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHATh B IIPOLECCE IO3HAHMS HCIOJIb3YeMble B XHUMHUM CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeNIM, MpPeoOpa3oBbIBaTh MOJIENbHBIE HPEJACTABICHUS — XMMUYECKMH 3HaK  (CUMBOJN)
JJIEMEHTa, XHMMHYeckas (opMmyna, ypaBHEHME XHMMYECKOH peakluM — IpU PpeIIeHUH
yueOHBIX II03HABATEJIbHBIX M MPAKTUYECKUX 3a7ay, NPUMEHATh Ha3BaHHbIE MOJEIbHbIE
IPEJCTABICHUS Ul BBISBICHUS XapaKTEPHBIX MPHU3HAKOB M3Y4YaEeMBbIX BEIIECTB M XUMHUECKUX
peaKIuu.

2) 6a3oBbIe HCCaeI0BaTeIbCKUE 1eCTBUSA:

BJIa/IETh OCHOBAaMU METOJOB HAy4YHOI'O IO3HAHMUS BEIIECTB M XMMMUYECKUX pPEaKLUil;
(bopMyIMpOBATH LENU U 3a]]a4l UCCIIEI0BaHUs, UCII0JIb30BaTh IOCTABICHHBIE U

CaMOCTOSITENILHO  c(hOpMYyJIMPOBAaHHBIE BONPOCHI B KayecTBE WHCTPYMEHTA MTO3HAHUSA U
OCHOBBI /1151 (JOPMHUPOBAHUS TUIIOTE3bI 10 MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXJICHU;

BJIQJIETh  HAaBbIKAMHM  CaMOCTOSITENIBHOTO  IUIAHUPOBAHHUA UM TPOBEJIEHUS YYEHHYECKHX
HKCIIEPUMEHTOB,  COBEPILIEHCTBOBaTb  yMEeHHMs  HaOdoAaTh  3a  XOJOM  IIpoliecca,
CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynapTar, (OpMyIMpPOBaTh 00OOIIEHUS U BHIBOJBI
OTHOCHUTEIJIBHO JJOCTOBEPHOCTH PE3YJIbTATOB MCCIIEIOBaHUS, COCTABIATH 0OOCHOBaHHBIM OTUYET O
IPOJIeJIaHHOM pabdoTe;

npuodpeTaTh ONBIT  YYEHUYECKOU HCCIIEA0BATENBbCKON U IPOEKTHOMU
JEeSTeIbHOCTH, MPOSABIATH CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY
METOJIOB pEUIeHHs] MPAKTUYECKUX 3a/ad, MPUMEHEHHMIO pa3IUYHbIX METOJI0B MO3HAHMSL.
3) padora c undopmanueii:

OpPUEHTHPOBATHCS B Pa3IMYHBIX HCTOYHUKAX nH(popManun (mayuHo-
NOMyJIsipHasl ~ JUTEpaTypa XUMHUYECKOTO COJEp)KaHUS, CIpPaBOYHbIE IOCOOUS, PECypcChl
WHTepHeTa), aHAIM3UPOBATh WH(POPMAIMIO pA3IMYHBIX BUAOB U (OPM IpeICTaBIICHHS,

KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTH M HEITPOTUBOPEUUBOCTD;
¢dopMynMpoBaTh 3ampockl W TMPUMEHSATh pPA3IUYHbIE METOJbl IPH TIOMCKE U 0TOOope
uHopManuu, HE00X0IUMOM JUIsL  BBIIIOJIHEHUS yueOHBIX 3ajga4

OIPEIENIEHHOTO THUIIA,;

nproOpeTaTh OINBIT UCIONB30BaHUS WH(POPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUH H
Pa3INYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITEITHHO BHIOMPATH ONTUMAITEHYIO bopmy MIPEICTaBIICHHS
uH(opMaimu (CXeMbl, TpapuKH, AUArPaMMbl, TAOJIHIIbI, PUCYHKH U IPyTHE);

UCTIONF30BaTh HAYYHBIA S36IK B  Ka4yecTBE CpeACTBA TpU  paboTe C XHUMHYECKON
uHpopMaluend: MPUMEHITh MEXNpeaIMeTHble ((PU3HYECKHe U MaTeMaTHYEeCKHe) 3HAKH U
CHUMBOJIBI, (hOpMYITBI, a0OpEeBUATYPHI, HOMEHKIATYPY;

HCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATTISIAHOCTH.

KoMMyHUKAaTHBHBbIE YHHBepcaJlbHble Y4eOHbIe AeiicTBUSA:
17



3aJaBaTh BOMPOCHI 10 CYIIECTBY 00CYKJaeMOI TeMBI B X0/1€ AUAIOra U/UIN AUCKYCCHH,
BBICKa3bIBaTh UJIEH, (POPMYIHPOBATH CBOU MPEATIOKEHHUS OTHOCUTEIBHO BBITIOJTHEHUS
MPEIJIOKEHHOU 3aa4H;

BBICTYNIAaTh C IPE3€HTALMEeN pe3yJbTaTOB I103HABATEIBHOW JIEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIBHO WM COBMECTHO CO CBEPCTHMKAaMH IIPY  BBIIIOJIHEHUM XUMHUYECKOIO
OKCHEPUMEHTA, MPAKTUYECKOH paboThl 1O MCCICJOBAHUIO CBOWCTB HM3y4YaeMbIX BEILECTB,
peanu3anuyu y4yeOHOro MpoeKkTa, U (POpPMyJIMpOBaTH BBIBOJABI MO pPE3yJIbTaTaM MPOBEAEHHBIX
UCCJIEJIOBAHUN MyTEM COTJIACOBAHUS MO3HIMHA B X0J€ 00CYXAeHUS U 00MeHa MHEHUSIMH.

PeryisiTuBHbIEe YHHBepcaabHble Y4eOHbIe AeiicTBUS:

CaMOCTOSITENIFHO  IJIAHUPOBaTh U OCYIIECTBISATH CBOIO IIO3HABATENBHYIO JESTENBbHOCTD,
ompeznensis e€ UenM W 33Jayd, KOHTPOJIMPOBaTH U 1O Mepe HEoOXOIUMOCTH
KOPPEKTHPOBATh  NIpEeJIaraeMblii ~ QJITOPUTM  JCWCTBUI  NPH BBHINOJHEHHMH YYEOHBIX H
UCCIIEIOBATEIbCKIX 33/a4, BbIOMpaTeh HanOosnee 3pPeKTUBHBIA CMOCO0 WX pEUIeHUs C
y4€TOM TMOJY4YEHHUS] HOBBIX 3HAHUN O BELIECTBAX U XUMUYECKUX PEAKIUSX;

OCYIIECTBIISITh CAaMOKOHTPOJIb JIEATEIBHOCTH HAa OCHOBE CaMOaHalu3a U CaMOOIEHKHU.
NPEJMETHBIE PE3YJIBTATHI

[IpenmeTHbie pe3yabTaThl OCBOCHHUS IMPOTpaMMbl 10 XHMMHH Ha YIiIyOJIEHHOM ypOBHE Ha
YPOBHE CpEAHEr0o OO0IIero 0o0pa3oBaHUs BKIIOYAIOT crHeludUYecKUe g yueOHOTO MmpeameTa
«XuMUs HAy4dHbIE 3HAHUS, YMEHHS W CIIOCOOBI JCHCTBHH MO OCBOCHHIO, WHTEPHPETALUU H
npeoOpa3oBaHUIO 3HAHWA, BUABI JEATEIFHOCTH TI0 TIOJYYEHHIO HOBOTO 3HAHHA U
NPUMEHEHUIO 3HAHUH B pa3IMYHBIX YUYEOHBIX CHUTYaIUsX, a TAKXKE B PEANTbHBIX JKU3HEHHBIX
CUTyallMsiX, CBA3aHHBIX C XUMHEWH. B mporpamme 1O XUMHH TpeAMETHBIE PeE3yJbTaThI
NPEICTaBICHbl [0 TOJaM W3Yy4eHHUs.

10 KJIACC

[TpenmeTHBIC PE3YIbTATHI OCBOCHMS Kypca  «Opranudeckas XUMMSD»
OTpaXKaroT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI: O MeCTe U 3HAYEHUM OPTraHWYecKOW XHUMHH B
CHUCTEME €eCTECTBEHHBIX Hayk M €€ pold B 00€CleYeHHH YCTOWYMBOTO Pa3BUTHUA
YeNOBeUYeCTBA B  PEHICHMM MPOOJIEM  DKOJIOTUYECKOM, HSHEPreTHYeCKOW W MHUIIeBOU
0e30MacHOCTH, B Pa3BUTUH MEIUIIMHBI, CO3/IaHUU HOBBIX MAaTE€pPHAlIOB, HOBBIX HCTOYHHKOB
SHEPrHH, B 00ecrevYeHnr parMoHaIFHOTO MPUPOIONONb30BaHMs, B (OPMHUPOBAHUU
MHUPOBO33PEHUSI M OOIIeH KyIbTyphl YEIOBEKa, a TaKXkKe HKOJIOTHYEeCKH OOOCHOBAaHHOIO
OTHONICHHUS K CBOEMY 3JIOPOBBIO U MIPUPOHOI cpere;

BIIAQJICHUE CHUCTEMOM  XHMHYECKUX 3HaHWUU, KOTOpas BKJTFOYACT:
OCHOBOTIOJIATAOIINE TIOHATUS — XUMHYECKHH DJIEMEHT, aTOM, SJIPO U DJEKTPOHHAs 00O0JIO0YKa
atoma, S-, P-, O-aToMHBIE OpOWTANM, OCHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMA,

TUOpHUIN3AIMs ATOMHBIX OpOUTaseH, HOH, MOJIEKYJIa, BaJICHTHOCTb,
ANEKTPOOTPULIATENIBHOCTh, CTENEHb OKUCIEHHUs, XMMHYECKas CBsS3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIA 00BEM, YIIEPOAHBIN CKeNeT, QyHKIMOHAbHAS TPYNa,  pagukal,  CTPYKTypHBIE
dopmynbl  (pa3BEpHYTHIE, COKpaIl¢HHBIC, CKEIIETHBIE), HW30MEpUsS CTPYKTypHas |

NPOCTPaHCTBEHHAsT  (TCOMETPHUECKAs, ONTHYECKast), HW30MEPhI, TOMOJOTMYCCKHH  psi,
TOMOJIOTH,  YIJIEBOJIOPOJbI, KHCIOPOJA- U a30TCOAEpXKAIIHe OpraHu4YeCKue COEAMHEHUS,
MOHOMEp, TOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEJIMHEHHUS; TEOpHH,
3akoHbI (mepuommyeckuid 3akoH J[. V. MenneneeBa, Teopusi CTPOCHHS OPTaHHMYECKHX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB, 3aKOH COXpPAHEHUS U
HpeBpaleHus DHEPIrUu npu XUMHUYECKUX peakuusx), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN SI3BIK XHUMHUHU, MUPOBO33PCHYCCKUC 3HAHUA, JIC)KAIIUC B OCHOBC NOHHMMAHUA
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OPUYMHHOCTA M CHUCTEMHOCTHM XWUMHUYECKHX SBJICHHIA, WPEICTaBICHHUS O  MEXaHH3Max
XUMUYECKHX  peakUuuid, TEepMOAMHAMHYECKUX U  KHHETHYECKHX 3aKOHOMEPHOCTSIX UX
NPOTEKaHKs, O B3aMMHOM BIHMSHHH aTOMOB M TPYII aTOMOB B MOJIeKyJgax (MHIYKTUBHBIH U
Me30MepHBbIi dddektel, opueHTanThl | u |l pona); pakTomornveckue cBeneHUsT O CBOWCTBAX,
cocTaBe, TOJTYYCHHH M OE30MaCHOM HCIOJIb30BAaHUM BAKHEUIINX OPTaHMYECKUX BEIISCTB B
OBITYy W TPAKTHUYECKOH NeATeIbHOCTH YeloBeKa, 00X HAyYHBIX MPUHIIUIIAX
XUMHUYECKOT0 IPOU3BOJICTBA (HA MPUMEpE MIPOU3BOJICTBA METAHOIA, ITepepaboTKu HeDTH);
c()OPMUPOBAHHOCTh YMEHHI: BBISBISATh XapaKTEPHbIC MPHU3HAKA TOHATHUN, yCTaHABIUBATH
WX B3aUMOCBS3b, UCIOJIB30BAaTh COOTBETCTBYIONINE TOHSATHS IMPH OMUCAHUH COCTaBa, CTPOCHUS
Y CBOMCTB OPraHUYECKHUX COCINHECHUN;

c(OpPMHUPOBAHHOCTb YMEHHIA:

UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIUKY JJISi COCTABIICHUS MOJCKYJSPHBIX U CTPYKTYpPHBIX
(pa3BEPHYTHIX, COKpAIIEHHBIX U CKEIETHBIX) (DOPMYJT OPraHUYECKUX BEIICCTB;

COCTaBIISITh YPABHCHHSI XMMHYCCKHX PEAKIUHd M PACKPBIBATH HMX CYIIHOCTh: OKHCIUTEIIEHO-
BOCCTAaHOBUTEIILHBIX PEAKIIMIA TOCPEICTBOM  COCTABJICHUS DJEKTPOHHOTO  OajlaHca  3THX
peakuui, peakmuii HOHHOTO OOMEHa IyTEM COCTaBJICHHS WX IMOJIHBIX W COKPAIIEHHBIX
WOHHBIX YpPaBHCHWH, W3rOTAaBIMBaTh MOJEIM MOJIGKYJl OPraHMYECKHUX BEIIECTB  JUIA
WUTIOCTPAINH UX XUMUYIECKOT'O U TIPOCTPAHCTBEHHOTO CTPOCHUS,

c()OPMHUPOBAHHOCTh YMCHHIA: yCTAHABIMBATh MPUHAIICKHOCTh HW3YYCHHBIX OPTaHUYSCKUX
BEIIECTB IO WX  COCTaBy W  CTPOCHHIO K  ONpEAeICHHOMY Kiaccy/TpyIre
COEAMHEHHI, J1aBaTb WM HAa3BaHUS o CUCTEMaTUYECKOU
Homenkinarype (IJUPAC) u mnpuBOAWTH TPUBHAIbHBIC  Ha3BaHUS IS OTACIBHBIX
Ipe/CTaBUTeNIe  OpraHMYeCKWX  BEHIeCTB  (ITHJIGH,  aleTW/IeH, TOJNYOJl, TJHUIEPUH,
STHJICHTIIUKONb, (EHOJ, (OpMaNBJICTH, AaleTaabJCTH I, aleTOH, MypaBbUHAS KHCIIOTA,
YKCyCHasi KHCJIIOTa, CTEApHHOBAas, OJICMHOBAas, MAJLMUTHHOBAs KHCIOTHI, TJIMIWH, AaJlaHWH,
MajbTo3a, (DPyKTO3a, aHWIMH, JUBUHUI, M30MPEH, XJIOPOIPEH, CTUPOI U APYTHE);
c()OPMUPOBAHHOCTh ~ YMEHHUS  ONPEACTATh BHJ  XUMHYCCKOW CBSI3M B OPraHUYECKUX
COeMHEHUAX (KOBaJICHTHAs M HWOHHAs CBS3b, O- W 7-CBS3b, BOJOPOIHAS CBS3b);
Cc()OPMUPOBAHHOCTh YMEHHSI TPHUMEHATH TIOJOXEHUS TEOPUU CTPOCHHUS OPraHUYEeCKHX
BemectB A. M. BytnepoBa niisi 0ObSICHEHHS 3aBHCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U

CTPOCHUS,
c(hopMUPOBAHHOCTH YMEHUN XapaKTepHu30BaTh COCTaB, CTpO€HHE, (UINYECKUE
U XUMHYECKHE CBOWMCTBA THUIHUYHBIX TMPEACTABUTENEH pa3NUYHBIX KJIACCOB OPTraHUYECKUX
BEIIECTB: QJIKAHOB, IIMKJIOAJIKAHOB, AallKEHOB, QJIKaJHECHOB, aJKWHOB,  apOMaTHYECKHX

VIJIEBOJIOPO/OB,  CIIHUPTOB,  albJETU0B, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTBIX H
CJIOKHBIX 3(UPOB, KUPOB, HUTPOCOCTUHEHUN U aMUHOB, AMHUHOKUCIIOT, OEJKOB, YIJIEBOJIOB
(MOHO-, &M- W TMOJHCAXapHJIOB), MIUIIOCTPUPOBATh  TEHETHYECKYI0  CBA3b  MEXIY
HUMHU YpPaBHEHUSMH COOTBETCTBYIOIMX  XHMHUYECKHMX  PEAKUUHd C  HCIOJIb30BAHUEM
CTPYKTYPHBIX (OPMYII;

cOpMUPOBAHHOCTh ~ yYMEHHUsI  TNOATBEPXkJAaThb Ha  KOHKPETHBIX  IpHUMEpax XapakTep
3aBHCHUMOCTH PEaKLHOHHOW CIHOCOOHOCTH OPraHMYeCKHX COEIMHEHUN OT KpPaTHOCTU M THUIIA
KOBAJICHTHOH CBs3U (G- U TT-CBSI3H), B3aUMHOT'O BIIMSIHUS aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIax;
c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh MCTOYHUKH YTJIEBOAOPOTHOTO ChIphSl  (HE(TH,
OPUPOJAHBIM  ra3, yroib), CHOCOOBI €ro MnepepadOTKH U MPAKTUYECKOE MPUMEHEHHUE
MIPOJIYKTOB MepepabOTKH;

C(OPMHPOBAHHOCTb  BJIQJECHUS CHUCTEMOM 3HAaHMM O €CTECTBEHHO-HAyuYHBIX MeETOoJax
NO3HAHUS — HAOJIOJCHUU, W3MEPEHHH, MOJCIUPOBAHUM, OKCIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHSATD 3TU 3HAHUS,
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c(hOpMUPOBAHHOCTh YMEHHS MPUMCHSITh OCHOBHBIE oTiepaIy MBICITUTEIBHON
NESTEIbHOCTH — AaHalli3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CUCTEMATH3AIIHIO,
BBISIBJICHHE NMPUYMHHO-CIIEACTBEHHBIX CBSI3€H — N1 M3y4EHUs CBOICTB BEILIECTB U
XUMHUYECKHUX PEaKIIHii;

c(OpPMUPOBAHHOCTh YMEHHI: BBISBISATh B3aUMOCBSI3b XHMUYECKUX 3HAHUNA C TOHITHSIMH H
NPEJCTABICHUSAMH JIPYTHX E€CTCCTBCHHO-HAYYHBIX TPEAMETOB Juis Oojiee  OCO3HAHHOIO
MOHMMAHUS CYIIHOCTH MATePUAIBHOTO EIMHCTBA MHpPA, UCIOIh30BaTh CHCTEMHBIC 3HAHUS
M0 OPTraHWYEeCKOW XWUMHUU IS OOBSICHGHHUS ¢ TPOTHO3HPOBAHMS SIBICHUH, WMEIONINX
€CTECTBCHHO-HAYIHYIO IIPUPOY;

c(hOpMUPOBAHHOCTH YMCHHIA: MIPOBOHTH pacuéTh M0  XUMHYECKUM
dbopMyllaM M YpaBHCHHSIM XUMHYECKHX PEaKIHUi C HCIOJb30BAaHUEM (HU3MUECKUX BEITMYUH
(Macca, O00BEM  Tra30B, KOJMYECTBO  BEIIECTBA),  XapAKTEPU3YIOIIUX BEHIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PacuéThl MO HAXOXKJIEHUI0 XUMHUYECKOUl (popmyrbl BeliecTBa IO
W3BECTHBIM MAcCOBBIM JIOJISIM XHMHYECKHUX JJIEMEHTOB, IMPOJYKTaM CTrOPaHHs], IUIOTHOCTH
ra3000pa3HBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, AaHAIM3UPOBATh U OLICHUBATH C TO3HIIMIA
IKOJIOTUYECKOM  0e30macHOCTH ITOCJIEICTBHS ObITOBOM U IIPOU3BOJCTBEHHOMN
JeSITeTbHOCTH YeJ0BEeKa, CBSA3aHHOU C nepepabOTKOM BEIIECTB, HCIOIb30BATh
MOJTyYEHHBIC 3HAHUS ISl MPUHSATHS TPAMOTHBIX PELICHUI MpoOIeM B CUTYaIUsAX, CBSI3aHHBIX C
XUMUEH;

c(OpPMUPOBAHHOCTh YMEHHI: CaMOCTOSITENIbHO IUIAHUPOBaTh W MPOBOJUTH XHUMHUYECKUN
OKCHEPUMEHT (MOJyuYeHHEe M HW3yYCHHE CBOWCTB OPraHUYECKUX BEIIECTB, KauyeCTBEHHBIC
pEaKkIy  yIJIEBOJOPOAOB  PAa3IMYHBIX  KIACCOB M KUCIOPOJCOACPIKAIIMX OPTaHUYECKUX
BCIICCTB, pEIICHHE JKCICPUMEHTANBHBIX 3a7ad [0  PACIO3HABAHUIO  OPTaHUYECKUX
BEIIECTB) C COOJNIOJIEHHEM TMpaBWJ OE€30MacHOTO  OOpamieHuss C  BEIIeCTBAaMH U
mabopaTOpHBIM  000pyZOBaHUEM, HOPMYIUPOBATh 11€1b HUCCIIENIOBAaHUS, TPEJACTABIAThH B
pasamaHOU dbopMe pe3ynabTaThl AKCIEPUMEHTa, aHAIM3WPOBATH U  OICHUBATh HX
JIOCTOBEPHOCTb;

c(OpMUPOBAHHOCTh YMEHHI:

coONOIaTh TPaBWJIa JKOJOTUYECKH IIETIECOOOPa3HOTO TMOBENEHHUS B OBITY M TpPYAOBOU
JESTCIIbHOCTH B IENSAX COXPAHCHHS CBOETO 37I0POBBS, OKPYKAIOMIEH MPUPOIHOU Cpeibl H
JOCTHKEHUS €€ YCTONYMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JEWCTBHUS Ha J>KUBbIE OPraHU3MBI OMpeneIEHHbBIX
OpPraHMYeCKHX BEMIECTB, MOHUMas cMbica noka3aresns [TJIK;

AHAIM3UPOBATH I1EJIECO00PA3HOCTh MPUMEHEHHUS OPTaHMYECKUX BEIIECTB B MPOMBIIIICHHOCTH
U B OBITY C TOYKH 3PCHHS COOTHOIIICHUS PUCK-TT0JTb3a;

c()OPMUPOBAHHOCTh ~ YMEHHUH:  OCYIIECTBIATh  IIEJICHANPABICHHBIA  TMOWCK XUMHUYECKOU
UHPOPMALIMK B PA3JIUYHBIX MCTOYHHMKAX (HaydHas W ydueOHO-HayuHas JUTeparypa, CpPelCTBa
MaccoBoit uHpopMaiuu, HWHTepHET M Jpyrue), KPUTUYECKH aHAIM3UPOBATh XUMHYECKYIO
uH(popMaInio, repepadaThiBaTh €€ U UCHOJIB30BaTh B COOTBETCTBUU C IMOCTABJICHHON y4eOHOM

3aJa4eil.

11 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS Kypca «OOmas W HEOpraHudecKas XUMUSD)
OTPaXKAIOT:

c(hopMUPOBAHHOCTH MPEJICTaBICHUM: o MaTepuaaIbHOM SJIMHCTBE MHUpa,

3aKOHOMEPHOCTSAX W TII03HABAEMOCTH SIBJICHHW NPHUPOABI, O MECT€ M 3HAYCHUM XUMHUHU B
CUCTEME eCTCCTBCHHBIX HayK U €€ poilu B OOECHEUYeHUU YCTOMUMBOTO pA3BHUTUSA, B
pelieHnd TpoOJieM  SKOJOTHYECKOH, DSHEpPreTMYecKod U TMUIIeBOM O€30MacHOCTH, B
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pPa3BUTHUM MEIULMUHBI, CO3JAHUM HOBBIX MAaTEpPUAJIOB, HOBBIX HCTOYHUKOB JHEPIUH, B
o0ecreyeHny pPaUOHAIIBHOTO MPUPOJIONONIB30BaHMS, B (POPMHUPOBAHMM MHUPOBO33PEHUS U
oOmeld  KyJbTypbl YeJNOBEKa, a TakKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHUS K
CBOEMY 3JIOPOBBIO W TMPUPOAHOM Cpeje;

BIAJCHHUE CHCTEMOit XUMHUYECKUX  3HAHUU, KOTOpast BKJIIOYAECT:
OCHOBOIIOJIAraloOllue€ TNOHATHUS — XUMHYECKHM BJIEMEHT, aToM, SAJpO0 aTOMa, U30TOIbI,
9JIEKTpOHHast 000J0YKa aroma, S-, P-, d-aToMHBIE OpOMTANIM, OCHOBHOE U BO30YKIEHHOE
COCTOSIHMSI aTOMa, THOpUIM3aIMs aTOMHBIX OpOHWTale, WOH, MOJICKYJia, BaJE€HTHOCTD,
AJNIEKTPOOTPUILIATENIBHOCTh,  CTENEHb  OKHUCJICHMS, XUMUYECKasi CBs3b (KOBaJCHTHAs,MOHHAS,
METaJIMIeCKasl, BOJIOPOJIHAS), KPUCTAJUIMYECKass  pelIéTKa, XUMHUYeCKas  peaKiius,
pacTBOp,  AJIEKTPOJIUTHI, HEIJICKTPOJUTHI,  DJIEKTPOJUTHUYECKAs  JUCCOLMAIMS,  CTEIEHb
JIIMCCOLMAlMK, BOJOPOAHBIM  MOKaszaTelb,  OKHUCJIUTEIb,  BOCCTAHOBUTEIIb, TEIJIOBOM
3p(dEeKT XUMHUYECKON pEaKIHMH, CKOPOCTh XWMHUYCCKOW pEaKIMH, XUMHYECKOE PaBHOBECHC,
TECOPUU W 3aKOHBI (TEOpHs IJIEKTPOJIMTHYCCKON NUCCOLMAIMHU, Mepuoauueckuii 3akon J[.1.
MeneneeBa, 3aKOH COXpPaHEHUsI MACChl BEIIECTB, 3aKOH COXPAHEHMS W MPEBPAILCHUS SHEPrUU
IpU XHMHUYECKHX PEAKLUMIX, 3aKOH ITOCTOSIHCTBA COCTaBa BEILECTB, 3aKOH JEHCTBYIOLIUX
Macc), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3BIK XUMHH, MHPOBO33PEHUECKUE 3HAHUS,
Jexamye B OCHOBE  ITOHMMAaHUS NPUYMHHOCTH u CHCTEMHOCTH XHUMHYICCKHUX
SIBJICHUM; COBpPEMEHHBIC TPEJCTABICHUS O CTPOCHHWM BEIIECTBA HA AaTOMHOM, HWOHHO-
MOJIEKYJISIPHOM U HAaJIMOJIEKYJISIPHOM ~ YPOBHSX; MPEACTAaBICHUS O MEXaHu3Max
XUMHYECKHUX PEAKIUH, TEPMOJUHAMUYECKUX U KAHETHYECKHX 3aKOHOMEPHOCTAX HX
MPOTEKaHUsl, O XUMHUYECKOM DPABHOBECUHM, pPACTBOpaxX W  JHUCHEPCHBIX  CHCTEMAX;
dakTonoruyeckue  CBEIACHHMsT O  CBOMCTBaX, COCTaBe, IIOJIy4YCeHHUH U  0Oe30MacHOM
UCIIONb30BAaHUU  BAKHEUIIMX HEOPraHMYEeCKHX BEIIeCTB B OBITY U IPAKTHUYECKOU
JEATEIbHOCTH 4eJI0BEKa, [01831170:4 HAaY4YHBIX MPUHIMIIAX XHUMHYECKOTO
MIPOU3BOJCTBA;

c(hOpMUPOBAHHOCTh YMEHHH: BBISBIISITH XapakTEepPHbIC MPU3HAKH TOHSATHUN, yCTaHABIUBATh
WX B3aHMOCBS3b, HCMOJIb30BATh COOTBETCTBYIOUIUE IMOHITHUS MPU ONMMCAHUU HEOPTaHUYECKHUX
BEIIIECTB U UX MpeBpalieHnit; cOpMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHYECKYIO
CHMBOJIMKY I COCTABJIEHUS bopmyn BEIIIECTB u YpaBHEHUU
XMMHYECKUX peakiui, cucrematrueckyro HoMeHKIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS
OTJICIBHBIX BEIECTB;

c(OpPMUPOBAHHOCTh YMEHHS OIPEAETSATh BaJCHTHOCTh U CTEMEHb OKHCICHUS XUMHUYECKHX
AJIEMEHTOB B COEIMHEHUSAX, BUJI XUMHUUYECKOW CBSI3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKas,
BOJIOPO/THAS), TUIT KPHUCTAIIMUECKON PEIIETKH KOHKPETHOTO BEIIECTRA,

c(hOpMUPOBAHHOCTh YMEHHSI  OOBSCHATH 3aBUCHMOCTh CBOWCTB  BEIIECTB OT BHUJA
XUMHUYECKOW CBSI3M W TUMA KPUCTAIMYECKOW  PEmETKH, OOMEHHBI U JOHOPHO-
aKIENITOPHBIN MEXaHU3MBI 00pa30BaHUsI KOBAJICHTHOM CBSI3H;

c(hOopMUPOBAHHOCTH YMEHUM: KJIacCU(DUITPOBATH: HEOpPraHW4YeCKHe
BEIIIECTBA 10 UX COCTaBYy, XUMHUYECKHE PEaKIUU MO Pa3IUYHBIM MpHU3HAKaM (YHCITYy U COCTaBY
pearupyomux BeIIeCTB, TEIIoBOMY 3(QeKTy peakiuu, U3MEHEHHUIO CTENEHEeH OKUCICHHUS
DJIEMEHTOB, OOPAaTUMOCTH, YYacTHUIO KaTalu3aTopa | JIPYTHe); CaMOCTOSATEIBHO BHIOMPATH
OCHOBaHUS M KPUTEPUU JIJIS KIIacCU(UKAIIMY N3YIaeMbIX BEIIECTB U XUMUUECKHUX PEaKIIHii;
c(hOpMUPOBAHHOCTh YMEHHS PACKpPBIBATh CMBICT TMepuoandeckoro 3akoHa JI. . MenzaeneeBa u
JEMOHCTPHUPOBATH €r0 CUCTEMATU3UPYIONIYI0, O0BSICHUTEIBHYIO U MPOTHOCTHYECKYIO (YHKITUY;
chOpMUPOBAHHOCTh ~ YMEHHH:  XapaKTEepPU30BaTh  DJIEKTPOHHOE  CTPOCHHE aTOMOB W
HOHOB XUMHYSCKHUX 3JIEMEHTOB MepBOr0—4ETBEPTOTO nepuonoB Ilepuoanueckoi
CHUCTEMBEI J.N. Menneneena, HCIIOJB3YsI TMOHATHUS
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«QHEPreTHYECKUE YPOBHW», «IHEPreTUYECKUEe NOAYPOBHM», «S-, P-, O-aTOMHBIC OpOHTAIINY,
«OCHOBHOE€ M BO3OYXIEHHOE  DHEPreTHUECKHE  COCTOSHHUS ~ aTOMa»;  OOBSACHATH
3aKOHOMEPDHOCTH H3MEHEHUS CBOMCTB XWUMHYECKMX DJJEMEHTOB U HX COCAMHEHMM IO
nepuogaM u  rpynmam  [lepuommueckorn cucremsl [l M. MenaeneeBa, BaJ€HTHBIE
BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS MX DJICKTPOHHBIX 000JIOYEK;
c(OpMHPOBAHHOCTD YMEHUN: XapaKTepu30BaTh (OMUCHIBATH) OOLIHE
XUMUYECKHE CBOMCTBA  BEIIECTB  pa3iIMYHBIX KJIACCOB, IIOATBEPKIATh
CyLIECTBOBAHUE T€HETHUYECKOW CBSA3M MEXAY HEOPraHMYECKUMHU BEIIECTBAMHU C IOMOILIBIO
YPAaBHEHUH COOTBETCTBYIOIIMUX XUMUYECKUX PEAKIIUL;

c(OPMHPOBAHHOCTh YMEHHS  PACKPBIBATH CYLITHOCTb: OKHCIIUTEIIBbHO-
BOCCTAHOBUTEJIbHBIX PEAKIUN TMOCPEICTBOM COCTAaBJICHUS SJIEKTPOHHOro OanaHca 3THX
peakiuii; peakiuii HOHHOrO oOMeHa MYTEM COCTaBJICHHMSI MX IOJHBIX U COKPAIIEHHBIX
WOHHBIX  yYpaBHECHMII; peakuMii  THIpOJIN3a, peaxkiuil  KOMIUIEKCOOOpa30BaHUs
(Ha mpuMepe TUAPOKCOKOMIUICKCOB IIMHKA W QIIOMHHUSA); CHOPMHPOBAHHOCTH  YMEHHSI
00BSICHATH 3aKOHOMEPHOCTHU MPOTEKAaHUsl XHUMMUYECKUX peakuuid ¢ Y4yéToM HX
SHEPreTUYECKUX XapPaKTEPUCTUK, XapaKTep U3MEHEHUS CKOPOCTM XMMHYECKOM peakluH B
3aBUCUMOCTH  OT  pa3IMYHBIX (PAKTOpOB, a TaKXKe XapakTep CMELIEHUS XUMHUYECKOrOo
paBHOBeCHS IO/ BIUSHUEM BHEIIHUX Bo3aericTBuid (npuniun Jle [llarense);
c(hOpMUPOBAHHOCTh yMEHUs XapaKTepHU30BaTh XUMUYECKUE peakuuu,
JeKale B OCHOBE TMPOMBIIUICHHOTO TONYyYEHHUSI CEepPHOM KHCIOTHI, aMMHaKa, OOIIHe
HayyHble  NPUHLMIIBI  XUMHUYECKMX  IPOU3BOACTB;  LI€JI€CO00pa3HOCTh IPUMEHEHUs
HEOPraHMYECKUX BEUIECTB B IPOMBIIUIEHHOCTM M B OBITY C TOYKH 3PEHHUS COOTHOILEHUS
PUCK-TI0JIb33;

cOPMHPOBAHHOCTh  BJIAJCHMS CHUCTEMOM 3HaHMH O MeToJaX HAy4YHOTO I103HAHMA
SBJICHUA  NpUPOAbl  —  HAOMIOZECHUE,  U3MEpEeHHe,  MOJENUPOBaHHE, SKCIIEPUMEHT
(peanbHBIN M MBICICHHBIH), HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHHUs NMPUMEHSATh 3TH
3HAHUS TPU SKCIIEPUMEHTAIILHOM HCCIIEIOBAaHUM BEIIECTB U U1 OOBSICHEHUS XMMHUYECKHUX
ABJIICHUM, HUMEIIIUX MECTO B  IPUPOJE, NPAKTUYECKOU MICATEIBHOCTH YEJIOBEKa U B
MIOBCEHEBHOM )KU3HU;

c(OPMHPOBAHHOCTh YMEHHUS BBIABIIATH B3aUMOCBSA3b XMMHUUYECKUX 3HAHUN C MOHATUAMH H
NPEJICTaBICHUSAMH JIPYTMX €CTECTBEHHO-HAy4YHBIX TPEIMETOB Uil Oojee OCO3HAHHOTO
ITIOHUMaHUsI MaTepUaIbHOIO €IMHCTBA MUDPA;

cOPMHPOBAHHOCTh ~ YMEHHS  HIPOBOJUTH  pacu€Thl:  C  HUCMOJb30BAHUEM TOHATHH
«maccoBasi J0Ji BEIECTBA B PAaCTBOPE» U «MOJSAPHAss KOHLIEHTpALUsA»; MACChl BELIECTBA WIH
o0béMa raza 1O M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIH O0bEMY OJIHOIO U3
YUYaCTBYIOIIMX B PEAKIUH BEIIECTB; TEIJIOBOro 3¢¢eKTa peakiuu; 3HAYEHUS BOIOPOIHOTO
[IOKAa3aTellsd pacTBOPOB KUCIOT M IIEJIOYEH C U3BECTHOM CTENEHBIO IHUCCOLUALMU; MAacCChl
(06béMa, KoIMYecTBa BEIECTBA) MPOAYKTa pPEAKLMH, €CIM OJHO M3 MCXOAHBIX BEIIECTB
JJaHO B BHJI€ DPACTBOpPA C ONPEAEIEHHOW MAaCCOBOM [0JIEH PAaCTBOPEHHOIO BEILECTBA WM
JaHO B M30bITKE (MMEET TMPHUMECH); JOJM BbIXOJA TPOAYKTa peaKIuH; OObEMHBIX
OTHOLLIEHUH Ta30B;

c(OPMHPOBAHHOCTh YMEHHH: CaMOCTOSATENBHO IUIAHUPOBATH U TNPOBOAUTH XUMHUUECKUH

DKCIIEPUMEHT (mpoBeneHMepeaKImii MOHHOrO  OoOMEHa, HOATBEepXKICHUE
KAueCTBEHHOI'0 COCTaBa HEOPraHWYECKUX BEILIECTB, OIIPENEIECHUE CPENBl  PACTBOPOB  BEILIECTB
C TIOMOILNBIO HMHIUKATOPOB, HU3yUEHHE BIMSHUS PA3IUYHBIX  (HaKTOpPOB Ha
CKOpOCTb XUMUYECKOM  peaklyy, pelIeHUE DKCIIEPUMEHTAIbHbIX 3a1ad [0

temam «Metamtey U «Hemertambl») ¢ coOMOeHHEM MpaBuil 0€30MacHOro oOpaleHus
C BEILECTBAMHU U Ja0OpaTOpHbIM 000OpynoBaHHEM, (OPMYIHPOBATh 1€  HCCIEIOBAHMUS,
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MPEACTaBIISITh B pa3nu4uHON (hopMe pe3ynbTaThl SKCIEPUMEHTA, aHATU3UPOBATH U
OLICHUBATh HX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUI: COOTIOIATH MTPABHIIA TIOJIB30BAHUS XUMHUYECKOU MOCYI0ON |
7a0opaToOpHBIM  000py/IOBaHHEM, OOpamleHHsi C BEIIECTBAMU B COOTBETCTBUHU C
UHCTPYKIUSMHU IO BBIMOJTHCHHUIO JIA0OPATOPHBIX XHMHYECKHX OIBITOB, AKOJOTHUYECKU
[[EIeCO00Pa3HOro0 TMOBEACHUS B OBITY ¥ TPYIOBOM JEATEIHHOCTH B LEISX COXPAHCHUS
CBOETO 3/I0POBbSI, OKPYKAOLIEH MPUPOAHOM Cpebl M JOCTHXKEHUA €€ YCTOMYHMBOIO
pa3BUTHS, OCO3HAaBaTh ONACHOCTb TOKCUYECKOTO JEHCTBUS HA YKUBBIC OpPraHU3MbI
ONpEAENEHHBIX HEOPTaHUYECKUX BELIECTB, MOHUMas cMblca nokasarens [1JIK;
c()OPMUPOBAHHOCTh ~ YMEHUH:  OCYIICCTBIATH  IICJICHANPABICHHBIA  MOWCK XUMHUYECKOU
UHPOPMALIMK B PA3JIUYHBIX MCTOYHHMKAX (HaydHas M y4deOHO-HAaydHas JUTEparypa, CPelICcTBa
MaccoBoi uHpopManuu, VHTepHET M Jpyrue), KPUTUUYECKH aHAIM3HPOBATh XUMHUYECKYIO
uH(popMalLrIo, repepadaThiBaTh €€ W HCIOJIb30BATh B COOTBETCTBHHM C MOCTABJICHHON y4eOHOM
3a/1a4en.

TemaTnueckoe niianuposanue 10 kiaace

Ne n/mt | HaumeHnoBaHue pas3ienoB U TeM KomnuecTBo yacos
[IPOTrPaMMBI Bcero Konrtposbnsle | [IpakTnueckue
paboThI paboThI

Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH

11 IIpeameT OpraHM4ecKOM XUMHH. 8
Teopust cTpoeHUsI OPraHUYECKUX
coenquHenuit A.M. bytieposa

Hroro no pasaery

8
Pasnen 2. YraeBonopoabt
2.1 [IpenenbHbIE YTIEBOAOPOIBIL: 5
QJIKaHBI, TUKIOATKAHBI
2.2 HenpenenbHbie yrneBogopoabl: 14 1 1
AJKEHBI, alIKa/INEHBI, ATKUHBI
2.3 ApomaTH4eckue yriaeBog0pO bl 8
(apensr)
2.4 [TpupoaHbIE HCTOYHUKHI 4
YTJIICBOJIOPOIOB U UX MepepadboTKa
2.5 ["ayoreHnpon3BoIHBIC 4 1
YTIIEBOAOPOIOB
Hroro o pasaesry
35
Paznen 3. Kuciopoacoaep:kamue oprannyeckue coenHeHust
3.1 Cnuptsl. Oenon 11 1
3.2 KapOoHHIBHBIE COCTUHEHHS: 21 1
QJTBJICTH/IBI K KETOHBI
3.3 YrieBomsl 9 1
Hroro no pasaey
41

‘ Pasnen 4. A3oTconepxamme ‘
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OPraHu4YeCKue COCIUHCHUSA

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 12 1 2
Hroro nmo paszaeny
12
Pa3znen 5. BeicokoMosIeKyJIApHBIE COeAUHEHHU S
5.1 ‘ BrICOKOMOIEKYIISIPHBIE COCIUHEHUS ‘ 6 | ‘ 1
Hroro nmo paszaeny
6
OO011ee KOJIMYECTBO YaCOB IO MPOrpamMme ‘ 102 | 4 ‘ 6
TemaTtuueckoe mianupoanue 11 kiace
Ne HaumenoBanue pa3aesnoB u | KojiuyecTBo 4acoB
n/m | TeM NporpamMmbl Bcero Koutposbubie | [IpakTuueckue
padoThI padoThI
Pazjen 1. TeopeTnueckue 0OCHOBBI XUMUM
1.1 | Crpoenue aToma. 9
[lepuoanueckuii 3aK0H U
IIepuonnueckas cucrema
XAMUYECKHX 351emMeHToB 1. 1.
MeneneeBa
1.2 | Crpoenne BemectBa. 11 1
Muoroo0pasue BemecTB
1.3 | Xumuueckne peakiuu 19 1 3
HToro no pazueny 39 2 3
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 | Hemeramisl 31 1 1
2.2 | Metamisl 23 1 1
Hroro no pazneny 54 2
Pasznen 3. Xumus u :Ku3Hb
3.1 | MeToasl O3HAHNUS XUMHH. 9
XuMHS 1 )KU3Hb
HToro no pazueny 9
O011ee KOJIUYECTBO YACOB MO 102 4 8

nporpamme

24




IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
DJIeKTPOHHbIE
Ne ara u@posbie
n/n Tema ypora Bcero Kourpoaeurie | Mpakrueckue fI[Sy‘leHI/IH :)Iﬁl?a[;OBaTeJILHLIe
padoThI padoThbI pecypeaI

[IpenMer 1 3HaYEHUE OPraHUYECKON

1 XUMHUH, IPEICTABICHUE O 1 Bubnnoteka LOK
MHOT000pa3uy OpraHuuecKux https://myschool.edu.ru/
COCIMHEHUM
DIEKTPOHHOE CTPOEHHUE aTOMa

2 yriepozia (0OCHOBHOE U BO30YKIEHHOE 1 Bnbanoteka LLOK
cocTosiHMsI ). BaJIeHTHBIE BOBMOYKHOCTH https://myschool.edu.ru/
aroMa yriepoza
XUMUYECKas CBSI3b B OPraHUYECKUX 1

3 coequHEHUAX. MexXaHu3MBbI Bubnnoteka LOK
00pa3oBaHMs KOBaJICHTHOU CBSI3H, https://myschool.edu.ru/
CHocOOBI pa3phiBa cBs3eH 1

4 Teopust cTpoeHUsT OPraHUYECKUX Bubnunoteka LIOK
coenquHennil A. M. bytieposa ) https://myschool.edu.ru/
Buasl nu3omepun: cTpykTypHas, .

5 IPOCTPAHCTBEHHAsA. DJIEKTPOHHBIE Brubanoteka LLOK
3 EeKTH B MOJIEKYJIaX OpPraHUYECKHX https://myschool.edu.ru/
COCIMHEHUU 1
[IpencraBnenne o kmaccupuranuu u

6 CHUCTEMAaTUYECKAsi HOMEHKJIATypa buib/morexa LIOK

(IUPAC) opranndeckux BeIIeCTB

https://myschool.edu.ru/
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Knaccuduxkamus peakuuii B

Bubnnoteka LOK

7 1
OPraHU4YEeCKON XUMHUHU https://myschool.edu.ru/
8 CucreMmarusanus 1 00001eHre 3HAaHUI 1 Bubnnoreka LIOK
10 TeEME https://myschool.edu.ru/
AJTKaHBI: TOMOJIOTHYECKHUM psJl, o01as 1
9 dbopmysa, HOMEHKJIATypa U U30MepHs, Bubnunoteka LIOK
3JIEKTPOHHOE W TPOCTPAHCTBEHHOE https://myschool.edu.ru/
CTPOECHUE MOJIEKYJ 1
10 dusznyeckue 1 XUMHYSCKIE CBOMCTBA Bubnunoteka LLOK
ATKaHOB 1 https://myschool.edu.ru/
Haxoxnenue ankaHoB B IpHUPO/IE.
Bubnnoteka LOK
11 CrniocoOblI oNTy4eHus ¥ MPUMEHEHUE
https://myschool.edu.ru/
aJIKaHOB
I
[Muknoankansl: o0mas hopmyna,
HOMEHKJIaTypa U U30Mepusl,
Bubanoteka LLOK
12 OCOOCHHOCTH CTPOCHUS U XUMUUYECKUX
. https://myschool.edu.ru/
CBOMCTB, CIIOCOOBI MOJTYyYEHUS U
MPUMEHEHUE
1
. I
Pewienne pacu€THbIX 3a1a4 Ha
orpezeNeHNe MOIEKYIIpHON (HOpMYIIbI
13 OpPraHM4YCCKOTO BEIISCTBA 110 MAaCCOBBIM Bubnunoteka LLOK
JI0JISIM aTOMOB 3JIEMEHTOB, BXOIAIIMX B 1 https://myschool.edu.ru/
ero cocraB. CucreMaru3anus u
00001IIeHNE 3HAHUIT 110 TeMe 1
dusznyeckue U XUMUYECKHE CBOMCTBA Bubnmnoteka LLOK
14
ankeHoB. [IpaBuiio MapkoBHUKOBa https://myschool.edu.ru/
15 CrocoObI OTyYeHHS U MPUMEHEHUE Bubnunoteka LIOK

AJIKCHOB

https://myschool.edu.

ru/
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[IpakTruueckas padora Ne 1 mo teme

Bubnmnoteka LOK

16 "[TonmydueHue 3TUIIEHA H U3yYEHHUE €TI0
N ya N y https://myschool.edu.ru/
CBOMCTB
Periennie pacu€THbIX 3a7a4 Ha
17 i & Bbubnnoteka LOK
oInpenencHue MOJIEKYIIIPHON (hOPMYIIBI
pedl yAp pMY https://myschool.edu.ru/
OPraHUYECKOrO BEIIECTBA
AJIKaueHbl: CONpsiKEHHDIE,
18 Bubnnoteka LOK
HW30JIMPOBAHHBIE, KYMYIUPOBaHHEIE.
p yMymp https://myschool.edu.ru/
Oco0eHHOCTH AJIEKTPOHHOI'O CTPOCHMUS
19 XHUMHUYECKHE CBOMCTBA CONPSKEHHBIX Bubnmnoteka LIOK
IEHOB https://myschool.edu.ru/
AJIKCHBI: TOMOJIOTHYECKHM psiJl, oO1Ias
dbopmysa, HOMEHKIIATypa, SJIEKTPOHHOE
20 Bubnnoteka LOK
1 IPOCTPAHCTBEHHOE CTPOCHIE
poctp p https://myschool.edu.ru/
MouiekyJsl. CTpyKTypHas ¥ [IUC-TPaHC-
MU30MEPUS AJIKEHOB
21 CriocoObI OTy4eHHS M TPUMEHEHNE Bubnuoteka LIOK
AIKaJuEHOB https://myschool.edu.ru/
AJKWHBI: TOMOJIOTUYECKUM Psifl, o01Iast
99 dbopmysa, HOMEHKIIATypa, SJIEKTPOHHOE Bubnunoteka LLOK
Y IPOCTPAHCTBEHHOE CTPOCHHE https://myschool.edu.ru/
MOJIEKY, (PU3UUECKUEe CBOMCTBA
. Bubnunoteka LLOK
23 XHUMHYECKHE CBOMCTBA aJKHHOB
https://myschool.edu.ru/
24 KauecTBeHHBIE peakliny Ha TPOUHYIO Bubnunoteka LIOK
CBSI3b https://myschool.edu.ru/
o5 CriocoOsI ONTy4eHus: ¥ MpUMEHEHUE Bubnunoteka LLOK

AJIKNHOB

https://myschool.edu.ru/
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Pemrenue 3ajJa4: paC‘{éTBI 10

Bubnnoteka LOK

26 N
YPABHEHUIO XUMUYECKON PEAKLIUH https://myschool.edu.ru/
97 CucreMmarusanus 1 00001eHre 3HAaHUI Bubnnoreka LIOK
10 TeEME https://myschool.edu.ru/
ApeHbI: TOMOJIOTHYECKHUH psiI, 00mas
opMyJia, HOMEHKIaTypa. DJIEKTPOHHOE
28 opmy P P Bbubnnoteka LOK
1 IPOCTPAHCTBEHHOE CTPOCHHE
poctp p https://myschool.edu.ru/
MOJIEKYJ O€H30J1a ¥ TOIyO0JIa, UX
(bu3nYecKue CBOMCTBA
29 XHUMHUYECKHE CBOMCTBA apEHOB: Bubnunoteka LIOK
peaKIuy 3aMeICHUs https://myschool.edu.ru/
XUMUYECKHE CBOMCTBA aPEHOB:
30 Bubnnoteka LOK
CaKIIUH IPHUCOCIUHCHMS, OKHCICHIE
peaxit P 8 https://myschool.edu.ru/
TOMOJIOTOB O€H30J1a
31 Oco0EHHOCTH XMMHYECKHX CBOMCTB Bubnunoteka LLOK
CTUpOJIa https://myschool.edu.ru/
Pewienne pacu€THbIX 3a71a4 Ha
39 OIDEILEICHIE MOJE oii o Bubnunoteka LIOK
HpeJielieHue MOJIEKYIIIpHOI MYJIBI
P yip PMY https://myschool.edu.ru/
OPraHUY€eCKOTO BEIIECTBA
33 CriocoOsI oNTy4eHus ¥ MpUMEHEHUE Bubnunoteka LLOK
apeHoB https://myschool.edu.ru/
34 I'enernueckas CBSA3b MEXKAY Bubnmnoteka LIOK
pa3IMYHBIMU KJIACCaMH YIJIEBOIOPOIOB https://myschool.edu.ru/
Pacu€Tel M0 ypaBHEHHUSIM XUMHUYECKUX
B Bubnunoteka LUOK
35 peakuii. CucreMatu3anus u
. https://myschool.edu.ru/
000011IeHNE 3HAHUI 110 TEME
36 [Tpuponnsiii ra3. [lonyTHble HEPTIHBIE Bubnmnoteka LIOK

Ta3bl

https://myschool.edu.ru/
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KameHHbIN yroiib v NPOAYKTHI €ro

Bubnnoteka LOK

37 nepepaboTku https://myschool.edu.ru/
Hed1h 1 crioco6s! e€ nepepaboTKy.

38 [IpumeHenue NpoayKToB nepepaboTKu bubnuorexa LIOK

https://myschool.edu.ru/

HeTH

39 I'eneTnueckas cBsI3b MEXIy Bubanoteka LLOK
Pa3IMYHBIMU KJIACCAMH YTJIEBOJIOPOJIOB https://myschool.edu.ru/
["anorenonpous3BoAHbIE

40 YIIIEBOAOPOOB: 3JIEKTPOHHOE Brubanoteka LLOK
CTPOEHHUE; PEAKIIUU 3aMELICHUS https://myschool.edu.ru/
rajoreHa
JleiicTBue miemouyeh Ha
raJIOreHIIPON3BOTHEIE. Bubanoteka LLOK

4l BianMmogeiicTBre guraioreHalIkKaHoB C https://myschool.edu.ru/
MAarHuem M [MHKOM
CucreMaru3anus U 0000IICHIE 3HAHUI Bubnnoteka LOK

42 no pazzaeny "YriaeBoaopoasl'” https://myschool.edu.ru/
KonTponbHas pabota no reme Bnubnmnoteka LIOK

43 "VYrieBomopoasr” https://myschool.edu.ru/
IIpenenpHbIE OAHOATOMHBIE CIIUPTHI:
TOMOJIOTUYECKUH psfl, obmas popmyna,

44 CTPOEHHE MOJIEKYJI, H30MEpHS, bub/moreka LIOK

https://myschool.edu.ru/

HOMEHKJIaTypa, Ki1accupuxamus,
¢duznyeckue cBONCTBA
XHUMHUUYECKHE CBOMCTBA IIPEAEIBbHBIX Bubanoteka LLOK

45 OJHOATOMHBIX CIIUPTOB https://myschool.edu.ru/

16 CrocoObI OTyYeHHS U MPUMEHEHUE Bubnmnoteka LIOK

OIHOATOMHBIX CITUPTOB

https://myschool.edu.ru/
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[TpocTeie 3pupbl: HOMEHKIIATypa U

Bubnmnoteka LOK

47 U30MepHsi, 0COOEHHOCTH (PU3UYCCKUX U 1
P N b https://myschool.edu.ru/
XHMHYECKUX CBOUCTB
MHOroatoMHbl€ CIUPTHI:
1 Bubanoteka LLOK
48 ATUJICHTIIUKOJIb U TIUIEPHH, UX
. https://myschool.edu.ru/
(du3NYECKUe U XMMHYECKHE CBOMCTBA
1
49 CriocoObI OTYYCHHS ¥ MPUMECHEHHUE Bubnunoteka LLOK
MHOTOAaTOMHBIX CIIHPTOB https://myschool.edu.ru/
I
@DeHoJI: CTPOCHUE MOJIEKYJIBI,
. Bubnnoteka LOK
50 busndeckue cBoicTBa. TOKCUIHOCTD
1 https://myschool.edu.ru/
denomna
. Bbubnnoteka LLOK
51 XuMuyeckre cBoMCTBa GeHomna 1 N
https://myschool.edu.ru/
59 CriocoObl osTyyeHus U IPUMEHEHNE 1 Brubanoteka LLOK
denona https://myschool.edu.ru/
[Tpaktuueckas padora Ne 2. Permenue
1 Bubnnoteka LLOK
53 JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME
N . https://myschool.edu.ru/
CnupTsl ¥ PEHOITBI
54 Cucremaru3zanus u 0000IIeHNe 3HAaHUH 1 Bubnunoteka LLOK
110 TEME https://myschool.edu.ru/
AJbIEruibl ¥ KETOHBI: SJIEKTPOHHOE 1
55 CTpOCHUE KapOOHWIBHOU TPYIIIIHI; Bubnunoteka LLOK
TOMOJIOTUYECKHE PSIIBI, 00TIast 1 https://myschool.edu.ru/
dbopMmyna, U30MepHs 1 HOMEHKJIATypa
56 AnbIeruibl 1 KETOHbI: (pU3NUYeCcKue Bubnnoteka LLOK
CBOWCTBA; PEAKIUU TPUCOETUHECHUS https://myschool.edu.ru/
57 Peaknuy okuCIeHUS M KaueCTBEHHBIS Bubnunoteka LLOK

pCaKkiuun ajJbACTUA0OB U KCTOHOB

https://myschool.edu.

ru/
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CriocoObI OTYYCHHS aJIbICTHIOB U

Bubnnoteka LOK

58 1
KETOHOB https://myschool.edu.ru/
OIHOOCHOBHBIEC IPEACIbHBIC
g bex 1 Bubnunoteka LLOK
59 KapOOHOBBIE KUCIOThI, 0COOEHHOCTH
https://myschool.edu.ru/
CTPOEHUS UX MOJIEKYI
N3omepust 1 HOMEHKIaTypa 1
Bubanoteka LLOK
60 KapOOHOBBIX KHCJIOT, UX (pU3HUECKUEe
. https://myschool.edu.ru/
CBOUCTBA 1
61 XUMUYECKHE CBOMCTBA MPEACTbHBIX Bubnnoteka LOK
OJIHOOCHOBHBIX KapOOHOBBIX 1 https://myschool.edu.ru/
OcobeHHOCTH CBOMCTB MypaBbUHON
Bubanoteka LLOK
62 KHUCI0Thl. MHOrooOpasue kapOOHOBBIX
https://myschool.edu.ru/
KHUCJIOT
N 1
Oco0eHHOCTH CBOMCTB: HEMPEAETbHBIX
¥ apOMaTUYECKUX KapOOHOBBIX,
Bubanoteka LLOK
63 JTMKapOOHOBBIX, THAPOKCHKAPOOHOBBIX
1 https://myschool.edu.ru/
kuciort. [IpencraBurenu BoICIINX
KapOOHOBBIX KUCIIOT 1
64 [ToHsiTHE O MPOU3BOHBIX KAPOOHOBBIX Bubnunoteka LIOK
KHCJIOT 1 https://myschool.edu.ru/
65 CriocoOsI oNTydeHus: ¥ MpUMEHEHUe Bubnunoteka LLOK
KapOOHOBBIX KUCIIOT https://myschool.edu.ru/
CrnosxxHbie 3(UPBI: TOMOJIOTUYECKUN
66 6 b Bubnmnoteka LLOK
s, oO1Iast popmyna, uzomMepus u
Pz, OB pMY P https://myschool.edu.ru/
HOMEHKJIaTypa
67 du3nyecKkue 1 XUMHUYECKHE CBOMCTBA Bubnnoteka LLOK
3¢upoB https://myschool.edu.ru/
68 Pemenune pacu€THpIX 3a1a4: 110 Bubnnoteka LLOK
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YPaBHEHHIO XUMHUYECKOH peaKiuu, Ha
orpeJiesieHIe MOJIEKYISIPHOIN (POpPMYJIBI
OPraHUYECKOro BEIeCTBa

https://myschool.edu.ru/

[Tpaktuueckas padota Ne 3. Pemenue
HKCIEPUMEHTAIBHBIX 33124 110 TEME

Bubnmnoteka LOK

69 "Kap6oHoBbie kucnoTel. CI0XKHBIC https://myschool.edu.ru/
3¢upsr"
JKupsr: ctpoenue, puznyeckue u Bubnunoteka LLOK
70 XHMHYECKHE CBOUCTBA (THIPOIIH3) https://myschool.edu.ru/
Oco0OeHHOCTH CBOMCTB XKUPOB,
Bubnnoteka LOK
71 COJIEpXKAIINX OCTAaTKU HETPEICIbHBIX https://myschool.edu.ru/
KUPHBIX KUCTOT. JKUpBI B IpUpOIe
MpL1a KaK COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBHE. Bubanoteka LLOK
72 IToHsiTHE O CHHTETHYECKUX MOIOIIUX https://myschool.edu.ru/
cpenctax (CMC)
['eneTnueckas CBA3b yIIE€BOJIOPOIOB U
Bubnunoteka LOK
73 KUCIIOPOACOAEPKAIINX OPTaHNYECKUX https://myschool.edu.ru/
BEIIIECTB
Pacuérel 10 ypaBHEHHMAM XUMHUYECKUX Bnbanoteka LLOK
4 peaxkuuii https://myschool.edu.ru/
CucreMaru3anus U 0000IICHIE 3HAHHUI Bubanoteka LLOK
& 10 TEME https://myschool.edu.ru/
OO01mas xapakTepuCcTHKa YTIE€BOI0B U
Bubnmnoteka LLOK
76 KJIaCCH(UKAIS YTIIeBOAOB (MOHO-, TU- https://myschool.edu.ru/
U TOJIMCaxapu/Ibl)
77 MoHocaxapusl: pusnyeckue cBoicTBa Bubnnoteka LLOK

Y Hax0JEHUE B MPUPOE

https://myschool.edu.ru/
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HpI/IMeHeHI/IC T'JIFOKO3H6I, e€ 3HaUYCHUE B

Bubnnoteka LOK

78
JKA3HEJEATEIIbHOCTH OpraHn3Ma https://myschool.edu.ru/
HcaxapHbl: caxapo3a, MaJibTo3a U
79 A pé{ P Bubnmnoteka LOK
nmakTo3a. HaxoxaeHue B mpupoje u
A PO https://myschool.edu.ru/
MIPUMEHEHUE Arcaxapua0B
[Tonucaxapuasl: CTpoCHHE
Bubanoteka LLOK
80 MaKpOMOJIEKY, (PU3NUYECKHE U
N https://myschool.edu.ru/
XMMHYECKUE CBOWMCTBA, IPUMEHEHUE
Bubnnoteka LOK
81 [TonsiTe 00 UCKYCCTBEHHBIX BOJIOKHAX
https://myschool.edu.ru/
Pemrenne pacueTHbIX 3a1a4 Ha
82 Bubnnoteka LOK
OIIpeACcICHUE NOJIM BRIXOAa MPOAYKTa
pedl A /1 HpOLYK https://myschool.edu.ru/
pEAKUUU OT TEOPETUYECKU BO3ZMOKHOTO
83 Cucremarusainus 1 0000IeHIE 3HAHU I Bubnnoteka LOK
10 pa3zeny https://myschool.edu.ru/
KonTponbHas paboTa no reme
84 "K Bubnnoteka LOK
HCIOPOACOICPKaIlNE OpraHUuIeCKIe
PO N Aepatt P https://myschool.edu.ru/
CO€OUHEHHUS
AMUHBL: KJTaccuuKaius, CTpOCHHE
85 6 b Bubnunoteka LOK
MOJIEKYJI, 001ast (hopmyiia, H30MEpHs,
Y = pMY P https://myschool.edu.ru/
HOMEHKJIaTypa 1 (pu3nvyeckre CBONCTBa
36 XuMu4eckre cBOMCTBA aln(paTnyecKkux Bubnunoteka LIOK
aMUHOB https://myschool.edu.ru/
AHUIIUH: CTPOCHUE aHUJINHA,
. Bubnunoteka LUOK
87 0COOCHHOCTH XMMUYECKUX CBOMCTB
https://myschool.edu.ru/
aHWJINHA
88 CriocoObI OTYyYeHHS M MPUMEHEHUE Bubnunoteka LLOK

aJ'II/I(baTI/I‘{CCKI/IX aMHUHOB

https://myschool.edu.

ru/
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AMUHOKHUCIIOTBI: HOMEHKJIaTypa 1
uzomepus, Gpu3nYecKue CBOMCTRA.

Bubanoteka LLOK

89 OtnenbHbIC IPEICTABUTENN O https://myschool.edu.ru/
aMHHOKHUCJIOT
XuMHYECKHE CBOMCTBA aMUHOKHCIIOT,
HX OHMOJIOTMYECKOE 3HAYECHHUE Bbubnnoteka LOK
%0 aMHUHOKHUCIOT. CUHTE3 U TUIPOJIN3 https://myschool.edu.ru/
MENTHU/IOB
benkun kak nmpupogHbIE OJIUMEPHI; Bubnunoteka LIOK
o1 CTPYKTYpbI O€JIKOB https://myschool.edu.ru/
92 XHMMUYECKHUE CBOICTBA OCIIKOB bubnmorexa LOK
https://myschool.edu.ru/
A3o0TcoaepKalire reTepolrKInIecKue
coequHeHus. HykenHoBbI€ KUCITOTHI: Bubnunoteka LLOK
93 COCTaB, CTPOEHUE U OMOJIOoTHYECKast https://myschool.edu.ru/
poib
[TpakTtuueckas padora Ne 4. Perenue
OKCIIEPUMEHTAILHBIX 3a4a4 110 TEME Bnbanoteka LLOK
i "A30TcoaepKaliue OpraHuuecKue https://myschool.edu.ru/
COCTUHEHHUS
[TpakTuueckas padora Ne 5. Pemenue
SKCIEePUMCHTAJIbHBIX 3aJ1a4 110 TEME Bubnmnoteka LIOK
95 "Pacnio3HaBanme OpraHNYECKUX https://myschool.edu.ru/
coequHeHnn"
KonTponbhas pabota no teme
96 "A30TCcoaepKaIiue OpraHnueCcKue Bubnmoreka LIOK
N https://myschool.edu.ru/
COCIMHEHUS
97 OCHOBHBIC TOHATHS XUMHUU bubsmorexa LIOK

https://myschool.edu.

ru/
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BBICOKOMOJICKYJIAPHBIX COG,Z[I/IHGHI/II\/'I n
MCTOJbI X CUHTC3a —II0JIUMCpU3alud
" ITOJIUKOHJACHCAIIUA

IImactmaccel. YTunuzanusa u

Bubnnoteka LOK

98 1
nepepadoTKa MiIacThKa https://myschool.edu.ru/
99 DnacToMepbl: HaTypajIbHbII 1 Bubnmnoteka LIOK
CUHTETHYECKUE KayuyKku. Pesuna https://myschool.edu.ru/
Bonokna: HaTypanbHbIe, 1
Bubanoteka LLOK
100 UCKYCCTBEHHBIE, CHHTETUYECKHE.
https://myschool.edu.ru/
[Tonmumeps! cienuaibHOrO Ha3HAYCHUS
[TpakTuueckas pabota Ne 6. Perenue
1 Bubnnoteka LOK
101 JKCIIEPUMEHTATbHBIX 33/1a4 110 TEME
N " https://myschool.edu.ru/
Pacno3naBanue macTmMacc v BOJIOKOH
O000I11IeHNE U CUCTEMATU3AIIUS
Bubanoteka LLOK
102 U3Y4YEHHOT0 MaTepHuasa o Teme
N N 1 https://myschool.edu.ru/
BbICOKOMONIEKYIISIpHBIE COETUHEHUS
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KIIACC

DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoiabusie | IlpakTnuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBare/ibHbIe
padoThbI padoThI
pecypcbl
1 Atom. CocTaB aTOMHBIX sIAEP. 1 Bubnnoteka LIOK
XHUMHUYECKUH 31eMeHT. M30Tomnbl https://myschool.edu.ru/
2 CrtpoeHnue 371eKTPOHHBIX 000JI0UeK 1 Bnubnnoteka LLOK
aTOMOB, KBAHTOBBIC YHCJIa https://myschool.edu.ru/
3 Knaccudukaius XuMUIECKUX JIEMEHTOB 1 Bubnnoteka LLOK
(s-, p-, d-, f-amemenTsI) https://myschool.edu.ru/
4 Pacnpenenenue 31eKTpOHOB 110 aTOMHBIM 1 Bubnunoteka LLOK
opOuTaIIM https://myschool.edu.ru/
OeKTpOHHBIE KOH(PUTYpallU1 aTOMOB
. Bubnunoteka LLOK
5 3JIEMEHTOB B OCHOBHOM U BO30YX/IEHHOM 1
https://myschool.edu.ru/
COCTOSIHUU
6 ONeKTpOHHBIE KOH(PUTYPALIUU HOHOB. 1 Brubanoteka LLOK
ONeKTpOOTPULATEILHOCTh https://myschool.edu.ru/
ITepnonnueckuii 3axoH u [lepuognueckas
7 cucTeMa XuMHU4deckux asemMeHToB [1. 1. 1 Bubnunoteka LLOK
MenpneneeBa, CBSI3b C COBPEMEHHOU https://myschool.edu.ru/
TEOpUEN CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
8 XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX 1 Bubnunoteka LIOK
WIMH TTPOCTHIX U CIIOKHBIX BEMIECTB IO https://myschool.edu.ru/
rpymnmnam u nepuoaam
9 Cucremartusaius 1 0000IeHIE 3HAHUI 1 Bubnunoteka LLOK
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I10 TEMEC

https://myschool.edu

.ru/

Bunsl xumudeckont ¢Bs13u. MexaHu3MBbl
00pa3oBaHMs KOBAJCHTHOM CBSI3H.

Bubnanoteka LOK

10
Bopopoanas cBsi3b. MexXMONEKYIISIPHBIE https://myschool.edu.ru/
B3aUMOJICHCTBHUS
BanieHTHOCTH M BaJleHTHBIE BO3MOKHOCTH
1 aToMOB. CBS3b JIEKTPOHHOM CTPYKTYPBI Bubnunoteka LLOK
MOJIEKYJI C UX T€OMETPUYECKUM https://myschool.edu.ru/
CTPOEHUEM
12 [IpencraBiennst 0 KOMIUJIEKCHBIX Bubnanoteka LOK
COEMHEHHUSIX: COCTaB U HOMEHKJIaTypa https://myschool.edu.ru/
BemiectBa MOJIEKYISIPHOTO U
13 HEMOJIEKYJIIPHOTO CTPOCHUS. THIIbI Bubnunoteka LLOK
KPUCTAJTMYECKHUX PEIIETOK U CBOMCTBA https://myschool.edu.ru/
BEIIIECTB
IToHATHE O IUCTIEPCHBIX CUCTEMAX.
Bubnunoteka LLOK
14 [Ipencrapienne 0 KOJUIOUIHBIX
https://myschool.edu.ru/
pacTtBopax
WcTruHHbIE pacTBOPHI: HACBIIIIEHHBIE U
15 — e DACTEO oc Bubnunoteka LLOK
HEHACBIIEHHBI TBOPUMOCTb.
, P p https://myschool.edu.ru/
Kpucramnoruaparsl
16 CniocoObI BEIpaKEHUS KOHIICHTPAIIUU Bubnnoteka LLOK
pacTBOpPOB https://myschool.edu.ru/
Pemrenue 3aga4 ¢ HCIIOIB30BaAHUEM
17 o . Bubnunoteka LLOK
MMOHATHH ''MaccoBas J10J1 PacCTBOPEHHOTO
"o P p Y https://myschool.edu.ru/
BEIllECTBA", 'MOJIAPHAsI KOHIIEHTpaIUs
18 Knaccugukamus u HOMeHKIaTypa Bubanoteka LIOK

HCOPraHM4CCKHUX BCUICCTB

https://myschool.edu

.ru/
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CucreMmarusanus 1 00001IeHre 3HAHUI

19
0 TEME
KonTponbhas paboTa no remam
"Crpoenue atoma. [lepuognaeckuit
3aKkoH U llepuonuueckas cucrema Brubnnoteka LLOK
20
XUMHUYECKUX dieMeHToB /1. U. https://myschool.edu.ru/
MenpeneeBa”, "CtpoeHue BeliecTa.
MHoroo06pasue BeniecTs"
Krnaccudukaius XuMU4eCKUX peaKiuii B
HEOPraHW4EeCKOM U OPraHNYECKON XUMHUH.
Bubanoteka LLOK
21 3aK0H COXpaHEHHsI MacChl BEIIECTB;
https://myschool.edu.ru/
3aKOH COXPaHEHHUs U MPEBPaICHUS
SHEPIUH MPU XUMUYECKHX PEAKIUIX
99 TenoBbie 3P HEKTH XUMUIECKUX Bnbanoteka LLOK
peakuuii. TepMOXUMHYECKHE YPABHEHUS https://myschool.edu.ru/
Brluncnenus no ypaBHEeHUSIM
. Bubnunoteka LLOK
23 XUMHUYECKUX pPEAKLHH U
https://myschool.edu.ru/
TEPMOXUMHUYECKUM YPABHEHUSAM
CKOpOCTh XMMHYECKOU peaKInu, e¢
Bubnunoteka LOK
24 3aBUCHUMOCTH OT PA3JIMYHBIX (PAKTOPOB.
https://myschool.edu.ru/
Karanu3 u kaTtanusaTopsl
Bubnmnoteka LLOK
25 I'oMOreHHbIE U TETEPOTEHHBIE PEAKIIUN
https://myschool.edu.ru/
[TpakTnueckas padora Ne 1 o teme
" Bubnumoteka LLOK
26 Brustaue pa3zandsabix (pakTopoB Ha
. . https://myschool.edu.ru/
CKOpPOCTb XUMHYECKOW PEaKLUU
97 OO0paTtumbie U HEOOpAaTUMBIE PEAKIIUU. Bubnunoteka LLOK
XHUMHUYECKOE PAaBHOBECHE https://myschool.edu.ru/
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[IpakTuueckass pabora Ne 2 mo teme

Bubnmnoteka LOK

28 "Bnusaue pa3auyHbiX  (aKTOpOB Ha
P ¢ p " https://myschool.edu.ru/
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI
DHEKTPOIUTHYECKAS JUCCOLIHALIN.
P A HHar Bubnnoteka LIOK
29 CuIIbHBIC U CJTa0BIC 3JICKTPOJIHTHI.
https://myschool.edu.ru/
CreneHpb IMCCOLMAIIUN
Honnoe nponssenenue Boasl. Cpema
P A g pv A Bubnnoteka LOK
30 BOJIHBIX pacTBOPOB. BoopoiHbIi
https://myschool.edu.ru/
nokazareib (PH) pactBopa
I'maponus coneit. Peakuun,
31 OTeKAOLIE ACTBODA Bubnnoteka LOK
[IPOTEK Ue B TBOpax
p B p p https://myschool.edu.ru/
AJIEKTPOIUTOB
[TpakTiueckas pabota Ne 3 o reme
39 % Bubnnoteka LLOK
HMHUYECKUE PEAKIIMU B PACTBOPAX
p H p p https://myschool.edu.ru/
3EKTPOJIUTOB
OKHUCIIUTEIBHO-BOCCTAaHOBUTENLHBIE
. Bubnunoteka LIOK
33 peaknuu. BakHele OKUCIUTEN |
https://myschool.edu.ru/
BOCCTaHOBHUTEIIH
34 Meton SJIEKTPOHHOI'O (3neKTOHHO- Bubnunoteka LOK
HMOHHOT0) Oananca https://myschool.edu.ru/
35 DNEeKTPOJIM3 PACTBOPOB U PACILIIABOB Bubnunoteka LLOK
BEIIIECTB https://myschool.edu.ru/
Bubnunoteka LUOK
36 Pemrenue 3a1ayu pa3aMuHbIX TUIIOB
https://myschool.edu.ru/
Bubnunoteka LLOK
37 Pemenue 3a1a4 pa3nuyHbIX THIIOB
https://myschool.edu.ru/
38 CucreMaru3anus 1 0000IICHIE 3HAHMI Bubnumoteka LLOK

no TeMe " XuMu4ecKkue peakuuu"”

https://myschool.edu.ru/
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Kontponbnas pabota no teme

Bubnnoteka LOK

39
"XuMuueckue peakiuu' https://myschool.edu.ru/
[TonoxeHue HEMETAIIOB B
[leproauyeckoil cucTeMe XUMHUYECKHUX
Bubanoteka LLOK
40 anemenTtoB J[. . MenneneeBa u
https://myschool.edu.ru/
OCOOEHHOCTH CTPOEHUS UX aTOMOB.
®u3nyecKre CBOMCTBA HEMETAJIIOB
41 AJoTponus HEMETAILIOB (Ha MpUMepe Bubnunoteka LLOK
KHUCII0pOJIa, cephl, hocdopa u yriepoaa) https://myschool.edu.ru/
42 Bonopona: nonyuenue, pusndeckue u Brubanoteka LLOK
XUMHYECKHE CBOMCTBA. [ 'npu bl https://myschool.edu.ru/
["asioreHbl: HaXOXKJAEHUE B NPUPOJE,
Bubnnoteka LOK
43 CIOCOOBI MONTy4YeHus1, (hPu3nIecKue u
. https://myschool.edu.ru/
XUMHUYECKHE CBOMCTBA
I'anorenoBogopoasl. BaxkHelimue
44 CIIOPOACOAEPKAILME COCIUHE bubnmorexa LIOK
KHCIIOPOJICOIePKAIIH TTMHECHUS
p P https://myschool.edu.ru/
raJIOTeHOB
JlabopaTopHble U TPOMBIIUICHHBIE
45 CIOCOOBI MOJTYYEHHSI TATIOT€HOB. Bubnunoteka LLOK
IIpuMeHeHue raJloreHoB U X https://myschool.edu.ru/
COEIMHEHUI
[Tpaktuueckas padora Ne 4. Pemenue
Bubnmnoteka LLOK
46 HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
N N https://myschool.edu.ru/
l"anorensr
Kucnopon: naboparopHsie u
47 IPOMBIIIEHHBIE CIIOCOOBI MOJIY4YEHHUS, Bnbanoteka LLOK

¢du3nueckue U XMMUYECKHE CBOMUCTBA.
O3oH. [Ipumenenue kucaopoja U 030Ha

https://myschool.edu.

ru/
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Bubnnoteka LOK

48 OKcHABI ¥ TEPOKCUIBI
A p A https://myschool.edu.ru/
Bubnmnoteka LOK
49 Pemenue 3a1a4 pa3iMuHbIX TUIIOB
https://myschool.edu.ru/
Cepa: Hax0KIEHHUE B IPUPOJE, CIIOCOOBI
50 P ; PHPOA Bbubnnoteka LOK
MOJYYCHHUS, (PU3HUCCKUE U XUMUYCCKHUEC
Efq https://myschool.edu.ru/
CBOIICTBa
51 C o Bubnnoteka LOK
€pPOBOJIOPO, CYJIb(PHUIBI
POBONOPOAL, Cy A https://myschool.edu.ru/
Kucnopoacoaepxaiue coeuHESHHS
POACOACpHAIL . a . Bubnnoteka LOK
52 cepbl. OCOOEHHOCTH CBOMCTB CEpHOM
https://myschool.edu.ru/
KHCIIOTHI
[TpakTnueckas padota Ne 5. Permenue
Bubanoteka LLOK
53 SKCIEPUMEHTAJIHBIX 3a7a4 10 TEME
. . g https://myschool.edu.ru/
Cepa u e€ coeuHEeHuUs
A30T: Hax0XJICHHUE B IPUPOJIE, CITOCOOEI
! PHPOAL Bubnunoteka LOK
54 noJTyyeHus], pU3NYecKrue U XUMHUYECKHe
o https://myschool.edu.ru/
CBOMCTBAa. AMMUAK, HUTPUJIbI
Kucnopoacoaep:xaiiue COeIUHSHUS
P P . o Bubnnoteka LOK
55 azoTta. OCOOECHHOCTH CBOMCTB a30THOM
https://myschool.edu.ru/
KHUCIIOTHI

56 HpI/IMeHeHI/Ie a30Ta U €ro COCAUHEHUH. Bubnunoteka LLOK
A3OTHBIE y1OOpeHUs https://myschool.edu.ru/
docdop: HaxOXKIeHNE B IPUPOJIE,

57 CIoCOOBI MOTyYeHus, GU3NIECKre U Bubnmnoteka LIOK
XUMHUYecKre cBoicTBa. Dochuas u https://myschool.edu.ru/
dochun

58 Oxkcuanl hocdopa, pochopconepxarnime Bubnuoteka LLOK
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KkucioThl. Conu hochOpHON KHCIOTHI

https://myschool.edu.ru/

[Tpumenenue ¢ocdopa u ero

Bubanoteka LLOK

59 .
coenuHeHnit. dochopHbIe y1oOpeHHs https://myschool.edu.ru/
[TpakTuyeckas padora Ne 6. Pemenue

Bubanoteka LLOK

60 AKCIIEPUMEHTAIBHBIX 33/1a4 10 TEME

N " https://myschool.edu.ru/
A3zot u gochop 1 ux coenuHEeHUs
VYriepoa: HaX0XKACHUE B IPUPOJIE,

61 QJUTOTPOITHBIC MOAU(PUKAIUY; Bubnunoteka LLOK
(du3nUecKre 1 XUMUYECKHE CBOWCTBA, https://myschool.edu.ru/
NpUMEHEHUE
Oxcun yraepoga(ll), oxkcng

62 e oyZ(I\I/)) (OJI)I)Haﬂ KHCJI0Ta U e€ buibamorexa LIOK
yHIepol YT https://myschool.edu.ru/
conu

Bubnnoteka LOK
63 Pemenue 3ajau pa3nuyHbIX TUIIOB
https://myschool.edu.ru/
Kpemnnii: Hax0KIIeHHE B IPHUPOJIE,
P prp Bubnnoteka LOK
64 CrocoO0bl NOTy4YeHus, pusnyeckue u
. https://myschool.edu.ru/
XUMHUYECKHE CBOMCTBA

65 Oxcun kpemuus(1V), kpemuuepas Bubnmnoteka LLOK
KHCIIOTA, CUITHUKATHI https://myschool.edu.ru/
IIpumeHenne KpeMHHUs U €ro

66 5 C Bubnunoteka LLOK
coenuHeHuil. CTekso, ero noiay4yeHue,

4 i https://myschool.edu.ru/
BU/IbI CTEKJIA
Bubnunoteka LLOK
67 Pemenue 3a1a4 pa3au4HbIX TUIIOB
https://myschool.edu.ru/

68 Cucremaru3zanusa 1 0000IIeHHe 3HAHUIH Bubnnoteka LLOK
o Teme "Hemeramibr" https://myschool.edu.ru/

69 KonTponbhas pabota no Teme Bubnunoteka LIOK
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"Hemeramsr"

https://myschool.edu

.ru/

AHanu3 pe3ynbTaToB KOHTPOJIbHON

Bubnanoteka LOK

70
paboThl, KOPPEKIUS OLIUOOK https://myschool.edu.ru/
[Tonoxxenue meramnos B [lepuoanueckoi
71 CUCTEME XUMHYECKUX DJIIEMEHTOB. Bubnanoteka LLOK
Oco0eHHOCTH CTPOEHHUS 3TEKTPOHHBIX https://myschool.edu.ru/
000JI04€K aTOMOB METaJJIOB
O6mue ¢pusznyeckue cBOWCTBa METAIIJIOB.
Bubnanoteka LOK
72 [TpumeHeHue MeTaIoB B OBITY U
https://myschool.edu.ru/
TEXHUKE
Bubnnoteka LOK
73 Cnnasel MetaiioB. Koppo3ust meranioB
https://myschool.edu.ru/
Bubnnoteka LOK
74 Pemenue 3a1a4 pa3nu4HbIX TUIIOB
https://myschool.edu.ru/
DNEeKTPOXUMHYECKUH Psi/i HATIPSKEHU N
Bubnanoteka LOK
75 MeTauioB. O0IMe crocoOb! MOTydYeHUs
https://myschool.edu.ru/
METaJIJIOB
OO6mras xapaktepuctuka metayion 1A-
rpynnsl [Ieproandeckoil cucTeMsl
76 XUMHUYECKUX 3JIEMEeHTOB. Hatpuit n Bubnnoteka LIOK
KaJIM|: TTOJTy4eHue, PU3nIecKue u https://myschool.edu.ru/
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE
IPOCTHIX BEIIECTB U UX COCTUHEHUI
O6mas xapaktepuctruka metayioB [A-
rpynnsl [Ieproandeckoil cucTeMsl
- XMMHYECKHX 3JIEMEHTOB. Marauii u Bubanoteka LIOK

KaJbLIUI: TOTydYeHue, GU3nYecKue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHNE
IIPOCTBIX BEIIECTB U UX COETUHEHUN

https://myschool.edu.

ru/

43




JKEcTKkOoCTh BOIBI U CIOCOOKI €€

Bubnnoteka LOK

78
yCTpaHCHHUS https://myschool.edu.ru/
79 AJOMUHMN: TIoJTydeHue, GU3nIecKue u Bubnmnoteka LIOK
XMMHYECKHE CBOMCTBA, IPUMEHEHHUE https://myschool.edu.ru/
AmMdoTepHbIe CBOMCTBA OKCHIA U
80 THAPOKCHUIA AJIIOMUHUS, Bbubnnoteka LOK
TUJPOKCOKOMIICKCHI aTFOMUHUSA, UX https://myschool.edu.ru/
MPUMEHEHUE
Bubanoteka LLOK
81 Pemrenue 3a1ay pa3aMdHbIX TUIIOB
https://myschool.edu.ru/
[TpakTnueckas padota Ne 7. Pemenue
Bubanoteka LLOK
82 HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
N " https://myschool.edu.ru/
Mertaibl riaaBHbIX NOATPYIIT
OO0m1as XxapakTeprucTUKa METAJIJIOB
83 no0ounsix noarpym (B-rpymm) Bubamoteka LLOK
Ileproauyeckoi CUCTEMBI XUMHUUYECKUX https://myschool.edu.ru/
3JICMEHTOB
du3nUecKre 1 XUMHYCCKHE CBOMCTBA
. Bubnnoteka LOK
84 XpoMa U €ro COeqUHEHUN, UX
https://myschool.edu.ru/
NpUMEHEHUE
Baxneimue coeMHeHns: Maprasua.
Bubnnoteka LLOK
85 [lepmaHranar kanusi, €ro OKUCIUTENIbHbIE
. https://myschool.edu.ru/
CBOIICTBa
du3nueckue 1 XUMHISCKHE CBOMCTBA
. Bubnmnoteka LLOK
86 JKeresa M ero coenquuenuil. [lonyuenne u
https://myschool.edu.ru/
MpUMEHEHHUE CTUIaBOB JKeJie3a
87 dusznyeckre U XUMHYECKHE CBOMCTBA Bubanoteka LLOK
MEJIi U €€ COCIMHEHU I, UX TPUMEHEHUE https://myschool.edu.ru/
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dusnueckue 1 XUMHUYECKUE CBOMCTBA
IIMHKA U e€ro COeAUHEHUH, NX

Bubanoteka LLOK

88
npuMeHeHuEe. [ MApOKCOKOMILIEKCHI https://myschool.edu.ru/
LUHKA
[TpakTuueckas padora Ne 8. Pemenue
Bubanoteka LLOK
89 HKCIIEPUMEHTAIBHBIX 33/1a4 M0 TEME
" " https://myschool.edu.ru/
Mertaiibl TOOOUYHBIX HOAIPYIII
Bubanoteka LLOK
90 Pemenue 3a1a4 pa3inyHbIX TUIIOB
https://myschool.edu.ru/
O000I11IeHNE U CUCTEMATU3AIUS
91 Bubnnoteka LOK
U3Y4YEHHOr0 MaTepuasa o TeMe
" yi N P https://myschool.edu.ru/
Meraibl
Kontponbhas pabota no reme Bubnunoteka LIOK
92 " "
Mertamisl https://myschool.edu.ru/
93 AHanu3 pe3ynbTaToB KOHTPOJIBHON Bubnmnoteka LIOK
paboThI, KOPPEKITHS OMUOOK https://myschool.edu.ru/
Ponb xumuu B obecriedeHnu
94 YCTOMYUBOI'O Pa3BUTHs YEIOBEYECTBA. Bubnnoteka LLOK
IToHATHE O HAYYHBIX METOAAX https://myschool.edu.ru/
MCCIIEIOBAHUS BEILIECTB
HayuHble npUHIMIBI OpraHU3auu
95 XUMHYECKOI'0 IIPOU3BOJICTBA. Bubnmnoteka LLOK
[TpompIiIeHHBIE CTTOCOOBI TIOTYYESHHUSI https://myschool.edu.ru/
BaXXKHEHUIIINX BEIICCTB
96 XUMHUYECKOE 3arpsI3HEHUE OKPYKAOIIEH Bubanoteka LLOK
CpEIbl U €ro MOCIEACTBUS https://myschool.edu.ru/
97 XuMus U 310pOBbE YEIIOBEKA. Bubanoteka LLOK

.HCKapCTBCHHBIe cpeacTtBa

https://myschool.edu.

ru/
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Xwumus ouiy. Pons xumuu B

Bubnnoteka LOK

98 1
oOecrneueHny MUIEeBoi 0€30acHOCTH https://myschool.edu.ru/
99 Kocmernueckue u naphromepHbie 1 Bubnnoteka LLOK
cpenctBa. beiToBas xumMus https://myschool.edu.ru/
XuMmus B CTpOUTENIbCTBE. BaxkHeiiine
100 1 bubnunoteka LLOK
CTPOUTENILHBIE H KOHCTPYKIIMOHHBIE
p pyKH https://myschool.edu.ru/
MaTepUalIbl
XHUMHS B CEIILCKOM XO3SMCTBE.
101 0 1 Bubnnoteka LOK
raHUYeCKHEe U MHUHEPAILHBIC
p p https://myschool.edu.ru/
ynoopeHus
Cucremarusainus 1 0000IeHIE 3HAHUI Bubnnoteka LOK
102 1
10 TeME https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UIA YYEHUKA

* Xumus, 10 knace/ I'abpuensa O.C., OctpoymoB W.I'., Cnankos C.A.,
JIéskun A.H., AkiinonepHoe obmectBo «M3naTensctBo «IIpocsemienue.
» Xumust, 11 xnacc/ I'a6puensa O.C., OctpoymoB U.I'., Cnagkos C.A.,

JIékun A.H., AkimonepHoe obuiectBo «M3narensctBo «IIpocBenieHuey.

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YUYUTEJIS

1. O.C.I'abpuenss, I'.I".JIbicoBa «Xumus MeToandeckoe mocodue — 6a30BbIid
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111ast Xumusi B TeCTax, 3aja4ax,
ynpaxHeHusx. 11 kmace» — M.: Jlpoda, 2023 rox.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YakoBa «Xumus 11 knacc:
KoHnTtposnbHbie 1 poBepouHbIe paboThl K yueOHUKy». — M.: Ilpoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBeaenckas «Xumus 11 kmacc:
Hacronbhas kaura mist yaurens». Hacts 1 — M.: lIpoda, 2019 rox.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckast «Xumus 11 knacc:
Hacronbhas kaura mist yaurtens». Yacts 2 — M.: llpoda, 2022 rox.

6. O.C.I'abpuensu, I1.B.Pemeros, M.I".OcTtpoymoBa «3agaun no XUMHUH U
crocoOwI ux pemenus» - M.: «Jlpoda», 2021rox.

7. B.I'. lenncoBa «Xumus 11 kimacc noypouHsble MIaHbl 0 yUeOHUKY

O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpagy» Yuurens 2018ro.
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8. M.A.Ps6oga, Y.}O.Hesckas, P.B.JInako «Tectel mo xumuu 11 ximacey, - M.

Dx3amen, 2019r.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://him.1september.ru Exunas komrekuus LIOP: [IpeametHas Koyuiekus
«XUMUSD»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIC
sKcrepuMeHThl: xumus. Koyekius Poccuiickoro o01ieo0pa3oBaTeibHOTO
nopTajia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anmuk6epoBoi

http://www alhimik.ru Beepoccuiickas onumizaia MKOJILHUKOB 10 XHMHH
http://chem.rusolymp.ru Oprannyeckas XUMHS: SJICKTPOHHBIA YUSOHHUK IS
CpPEIHEU IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: SJICKTPOHHBIN YICOHUK

http://www hemi.nsu.ru OTKpBITBIH KOJISIK: XUMUSI.
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