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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro o011ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuun Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro oOpazoBaHusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTaiyy uX K OBICTPO MEHSIOIMIUMCS YCJIOBHSM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» TMOIydaeT
HOJpOOHYI0  MHTEpPIpPETalri0 B  COOTBETCTBUM C  OCHOBOIOJIAraroIIMMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAsA, peaju3alus KOTOpoW obecreynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npe1ycMaTpUBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM arrecTtaniid B (OpME EIMHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpuUBaeT
pacnpeneseHue W CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
Marepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUM  OOydYarolerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM NO3ULHUAM B IpPOrpamMMe MO XUMHH IPESyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpAa €ro BapHATHBHOM COCTaBJISIONIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
mudpepeHIMpoBaHHOTO OOYYEHHsSI Ha YpPOBHE CpEIHEro oO0Iiero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OPraHU3aALUSAX CPEIHEro MpodecCHOHaTbHOTO
oOpa3zoBanus. B 93Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsI, B TOM YUCJIE C TIEPCIIEKTUBOM MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTEIBHON MPOTpaMMBbl CpeaHEro ooOmero oOpa3oBaHUs
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCITUTAHUS W COIHAIBHOTO Pa3BHUTHs O0ydaromuxcs, Ha (GOpPMHUPOBAHUE y HUX
OOIIEUHTEIUICKTYaIbHBIX YMECHHUM, YMEHHA DPAIlMOHAIM3AINA y4eOHOTO Tpyna |
00OOMMEHHBIX  CIOCOOOB  JEATEIHLHOCTH, HWMCIOIMINX  MEKIUCIUTINHAPHBIN,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIseTCsl yrayOn€Hueiii Kypc — «Opranmdeckass xumus». l[lpu ompeneneHun
MOJXO/0OB K OTOOPY M CTPYKTYpPHOW OpraHU3AIMH COJACPKAHUS ITOTO Kypca B
MIPOTrpaMMe M0 XUMHUHU 32 OCHOBY NpHHATHI nojoxeHuss PI'OC COO o paznmnuusax
0a30BOT0 M YIIIyOJIEHHOTO YPOBHEH M3yUeHUs MpeaMeTa.

OcHoBy coaepxkaHus Kypca «OpraHudeckass XUMHs»  COCTaBISET
COBOKYITHOCTb MPEIMETHBIX 3HAHUM U YMEHUN, OTHOCAIIUXCSA K 0230BOMY YPOBHIO
W3YYEHHs] TpeaMeTa. OJTa CUCTEMa 3HAHUU  TOJIY4aeT  OINPENENIEHHOE
TEOPETUYECKOE JOIMOIHEHUE, IT03BOJIIOIIEE OCO3HAHHO OCBOUTBH CYIIECTBEHHO
Oonpmii 00bEM (haKTOJOTUYECKOrO MaTepuana. Tak, Ha yriyOJE€HHOM YpOBHE
M3y4eHUs] TpeaMera oOecrnedyeHa BO3MOXKHOCTh 3HAYUTEIBLHOTO YBEIMYCHUS
00BEMa 3HAHWI 0 XUMHYECKHX DJIEMEHTAX U CBOMCTBAX MX COCIUHECHUM Ha OCHOBE
pacuiupeHus U yriyOJieHUsl MPECTaBICHUN O CTPOCHUM BEIIECTBA, XUMHUYECKOU
CBSI3U U 3aKOHOMEPHOCTSIX IPOTEKAaHMS PEAKLH, pacCMaTPUBAEMBIX C TOUYKH
3peHUs XUMUUYECKOW KHHETUKHU U TEPMOJIMHAMUKHU. B Kypce opraHu4yeckoi XuMuu
P PaCCMOTPEHUHU PEAKIIMOHHOM CIIOCOOHOCTU COEOUHEHUH YAENsIeTcsl 0co0o0e
BHHMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BJIMSIHUM aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaX PeaKIIHii.

Ocoboe 3HayeHWE HMEEeT TO, YTO Ha COJEpPKAaHHE KypCOB XHUMHH
yrayOn€HHOTO YPOBHS U3YUYEHHS IS KJIACCOB ONMPEAeIEHHOT0 Mpodus (TJIaBHBIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMOJHEHUH K oOIeld cucreme
MPEAMETHBIX 3HAaHMI) OKa3bIBAIOT BIMSHUE CMEXKHBIE MpeaMeThl. Tak, Hanpumep,
B COJIEpKaHUM TpEaMETa JIJIsi KJIACCOB XUMHUKO-(pu3ndeckoro nmpodusis O60bInoe
3HaueHHue OyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
W3YYEHUU TMpeAMeTa B JAaHHOM CJy4yae akIeHT OyJeT clenaH Ha OOIIHOCTh
METOJIOB MO3HAHUs, OOIIHOCTh 3aKOHOB U TEOPUN B XUMHUH U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHaAs Teopusi (MOJEKYJsipHasi Teopusi B (PU3MKE), 3aKOHBI COXpaHEHUs
MacChl M DHEPIHM, 3aKOHbI TEPMOJMHAMUKH, 3JEKTPOJIM3a, MPEJICTABICHUS O
CTPOEHHUU BELIECTB U APYTOE.

B To e BpeMs B cojaep)KaHUM TIpeaMeTa IS KJIACCOB XUMHUKO-
ouosiornyeckoro npoduiisi 60BN yACIBHBIN Bec OyAeT UMETh OpraHudeckas
xuMus. B 3TOM chmydae mpeAocTaBise€TCS  BO3MOXKHOCTH  JJig  Ooliee
OOCTOSITEIHHOTO ~ PACCMOTPEHMSI XMMHYECKOW  OpraHu3alii  KJICTKH  Kak
OMOJOTUYECKON CHUCTEMBI, B COCTaB KOTOpPOW BXOJST, K TIPUMEPY, TaKHe
CTPYKTYpPHbIE€ KOMIIOHEHTBI, KaK JUIOUAbL, OCJIKH, YTIEBOAbI, HYKJIECHHOBBIC



KUCJIOTB U Apyrue. IIpm 3TOM 3HaHHS O COCTaBE M CBOWMCTBAX NPEACTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEUIECTB CIIy>)KAT OCHOBOM I HW3y4YEHMS
CYIITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mumane ¢dopmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHS
OOIIIEHAYYHBIX METOJIOB TTO3HAHUS U OIbITa MPAKTUYECKOTO TPUMEHEHUS HAYUHbIX
3HAHWI M3y4eHHE NpeaMera «XHUMHs» Ha YIrIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteit «EcTecTBeHHO-HayuHble NpenMeTv», «MartemaTuka u
uHdopmaTrka» U «Pycckuil sI3bIK U IUTEpATypay.

[Ipu u3ydenun ydyeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O M CpeAHEro oluiero oopazoBanus (Ha 0a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAayKM XHMHU KakK o00JacTH COBPEMEHHOIO €CTECTBO3HAHMSI, MPaKTUYECKOU
JEATEIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphI. Pemenne
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMIpEeAMETa MPeIoiaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupoBaHME TPENCTABICHUN: O MaTepUaJbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSX Y IT03HABAEMOCTH SIBJICHUI IPUPOJIBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poim B oOOECreueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  PEIIEHHMH  IpoOsemM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTU, B Pa3BUTHH
MEIULMHBI, CO3JaHUHM HOBBIX MAaTE€PUAJIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
00eCreYeHnn palMoOHaJIbHOTO MPUPOJONOIb30BaHUA, B (POPMUPOBAHUU
MHUPOBO33pEHHUsI U OOILEH KyJbTypbl UYE€IOBEKa, a TaKXKe SKOJIOIMYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOI Cpele;

e OCBOCHME CHCTEMBI 3HAaHHW, JIEKAIIMX B OCHOBE XUMHUYECKON
COCTaBJISIIOLIEH €CTEeCTBEHHO-HAYYHON KapTHHBI MUpa: (GyHIaMEHTaIbHbIX
MOHATUH, 3aKOHOB U TEOPUW XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEGHMHM BEIECTBA HAa Pa3HbIX YPOBHSAX — AaTOMHOM, HMOHHO-
MOJIEKYJIIPHOM, HAMOJIEKYJISIPHOM;

e (opmupoBaHue y oOyyJarommxcs OCO3HAHHOTO MMOHUMAHMUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN i1 OObSICHEHUS
KJIIOYEBBIX HJEH U MpoOJeM COBPEMEHHOM XHWMUH, JUJIsl OOBSICHEHUS W
MPOTHO3UPOBAHUS SIBICHUH, UMEIOIIUX ECTECTBEHHO-HAYUHYIO MPHUPOLY;
IPaMOTHOTO pEIIeHUs TPOOJIeM, CBA3aHHBIX C XMMHUEH, TPOrHO3UPOBAHMS,
aHaJli3a U OLICHKH C TIO3UIIMH 3KOJOTrMUeCKON O€301MacHOCTH MOCIECTBUI
OBITOBOM M TPOU3BOACTBEHHON NEATEILHOCTH YEJOBEKa, CBA3AHHOW C
XUMHYECKUM  TPOU3BOJCTBOM, HCIOJb30BAaHHUEM U  IepepaboTKon
BEILIECTB;



e yrimyOJieHWe TPEACTABICHWM O  HAay4YHBIX  METOJax  IO3HAHUA,
HEOOXOMMMBIX JUIsI TIPUOOPETEHUS YMEHUW OPUEHTHUPOBATHCS B MHUPE
BCIIECTB M OOBSICHCHUS XUMHUYECKUX SIBICHHUM, WMEIOIMUX MECTO B
IpUPOJE, B MPAKTUUECKOU IEATETLHOCTH U MOBCETHEBHON KU3HU.

B nnane peanuzanuu 1nepBOOYEpPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIINAX
GYHKIMNA TETOCTHON CHCTEMBI CPETHEro OOIero o0pa3oBaHUs NPH WU3YUCHUHU
npeaMeTa «XuUMHUS» Ha  yIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TaKUE LIETU U 3a]]a4H, KaK:

e BOCINHUTAHHE YOEXKIEHHOCTH B T[IO3HABAEMOCTH SIBJICHUN MPUPOIDI,
YBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUUYECKUX U
MPUKIATHBIX HCCIICIOBAHUNA B XUMHH, (HDOPMHUPOBAHHE MHPOBO33PCHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTaHWUIO  HAa  OCHOBE  YCBOCHHUSA
00111eueTI0OBEYECKUX 1IECHHOCTEH;

e pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTCILICKTYATBHBIX M TBOPUYCCKUX
criocoOHOCTEeM oOyuaromuxcsi, (QopMHUpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIEHUS K CamMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpPA30BAHMUIO Kak
YCIIOBUIO YCTIEITHON MpOodeccCuOHaIbHOM U 00IeCTBEHHOM eI TEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBBI0 M TIOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

e (opmMupoBaHME YMEHMI W HABBIKOB Pa3yMHOr0 MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIBTYpPHI, TPUOOpPETEHUE OMbITa 00IIECTBEHHO-
IIOJIE3HON DKOJIOTUYECKOMN JAEATEIBbHOCTH.

OO0mIee yuciIo 9acoB, MPEAYCMOTPEHHBIX JIJIST U3YYCHUS XUMHH Ha yTITyOJIeHHOM
YpOBHE cpenHero odiiero oopasoBanusi, coctasiseT B 10 kiacce — 102 ygaca (3
yaca B HEJIEJII0).

COAEPKXAHUE OBYYEHHUA 10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMHH.

[Ipenmer W  3HAYEHHWE  OPraHMYECKOW  XHWMHUH, [MPEICTABICHHE O
MHOT000pa31H OPraHU4YEeCKUX COCTUHEHUI.

OJEeKTPOHHOE CTPOEHHWE aToMa yriepojaa: OCHOBHOE U BO30YXKIAEHHOE
COCTOSIHUSI. BaJleHTHbIE BO3MOXHOCTM aToma YIJIEpoJa. XHWMHYECKas CBS3b B
OpraHMYeCKUX COEIMHEHMSIX. Tumbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa3oBaHUs KOBAJIGHTHOHM CBsi3M (OOMEHHBIN U JOHOPHO-
aKuenTopHblid). Tumbl mepekppIBaHUs AaTOMHBIX OpOHUTalell, G- U T-CBS3M.



OnunapHasi, ABOMHAasA U TpoWHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJEKYJax
oprannyeckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, HykJIeopuie Hu
aneKTpodue.

Teopus cTpoeHMsi oOpraHudeckux coenuHeHuin A.M. byrtinepoBa u
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYpPE MOJEKYJ. 3HAYCHHE TEOPUU CTPOCHUS
OpraHUYEeCKUX COECOUHEHUH. MoJeKyIsipHble W  CTPYKTYpHBIE  (POPMYJIBIL.
CtpykrypHble (QOpMYJbl pPa3IUYHBIX BHUAOB: pPa3BEPHyTas, COKpalléHHas,
ckenetHass. M3omepus. Buuabl wW30MEpUHM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnexTpoHHbIe A(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHAYKTHUBHBIM
1 ME30MEPHBIN 2PDEKTHI).

[IpencraBnenne o Ki1accUpUKALMK OpraHnyeckux BeniecTB. IlloHatue o
bynkunoHansHOM rpymnme. ['omonorus. ['omonoruyueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IlUPAC) u TpuBuanbHbie Ha3BaHUs
OTJIEIbHBIX IIPEICTABUTEIICH.

OcobeHHOoCTH U KiaccU(UKALUS OpraHUYECKuX peakuuil. OKHUCIUTEIbHO-
BOCCTAHOBUTEJbHBIE PEAKLIUHA B OPTAaHUYECKON XUMUMU.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHsS BEIIECTB M WX IpEeBpallleHUil:
O3HaKOMJIEHHME C oOpa3laMu OpraHMYECKHUX BELIECTB M MaTepualaMd Ha HX
OCHOBE, OMNBITHI II0 IPEBPALICHUIO OPraHWYECKHUX BEIIECTB IPU HArPEBAHHUU
(taBieHue, OOYIJIMBAaHME U TOPEHHUE), KOHCTPYUPOBAHHME MOJENICH MOJEKYI
OpraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Anxanbl. ['omonornyeckuil psj ankaHoB, oOmas ¢popMyiia, HOMEHKIIATypa U
M30MepHs. DICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIN AIKaHOB, SP°-
ruOpuau3annsl aTOMHBIX opOuTanel yriepoaa, o-cBsi3b. dusmveckue cBOMCTBa
AJIKAHOB.

XVWMHMYECKHE CBOMCTBA QJIKAaHOB: PEAKIHMH 3aMEUICHUs, W30MEPHU3aLNH,
JNErUIPUPOBaHUs, LIUKIN3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBnenue o
MEXaHU3ME PeaKIHi paJuKaTIbHOIO 3aMEILECHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OCOOEHHOCTH
CTPOCHHMSI M XHMMHMYECKHX CBOMCTB MalbIX (LMKIONPONAaH, LMKIOOyTaH) H
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) LUKIOAIKaHOB. CrocoObl MOJMy4YeHHs U
NPUMEHEHHUE IIUKII0AIKAHOB.

Ankenbl. ['oMonornueckuii psiji alnkeHoB, ooOmias (Gopmysa, HOMEHKIATypa.
DNeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuan3anusi aTOMHbIX opOuTanei yriepoja, 6- W m-cBA3U. CTPyKTypHas U
reoMerpudeckas (muc-tpaHc-) wu3zoMepus. @DuU3MYECKHE CBOMCTBA AJKEHOB.
XHWMUYECKUE CBOWCTBA: PEAKIMU MPUCOCAUHEHUS, 3aMEUICHUS B O-ITOJIOKECHHE



IIpU JBOMHOM CBSI3M, NOJMMeEpH3aund U okucieHusd. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha BOWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpSDKEHHBIX  aueHoB, 1,2- wu 1, 4-npucoegunenue. llonmmmepusamus
CONPSKEHHBIX JUeHOB. CrTocOObI MOMYyYEHUS U TPUMEHEHUE aJIKaJUEHOB.

AnxuHbl. 'oMoJ0rndeckuil psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKMHOB, SP-
ruOpuan3anmsi aTOMHBIX opOuTanell yriepona. OuU3NYecKue CBOMCTBA AJKHHOB.
XWMHYECKME  CBOWCTBA:  pEaKUMH  NPUCOCIUWHEHHUSA, JUMEpU3aluud U
TpUMEPHU3ALMHU, OKUCIIEHUs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TpOMHYIO CBsI3b. KauecTBEHHBIE peakluu Ha TPOHYIO CBsI3b. CrIOCOOBI MOJTyUeHUs
Y IPUMEHEHUE AJIKUHOB.

ApomaTudeckue YrieBoaopoasl (apeHsl). ['omosoruyeckuii psig apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpPHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE MOJeKylbl OeH3osma. du3nyeckue CBOICTBA aApEHOB. XHMHYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMU 3aMEeUICHHs B OCH30JIbHOM KOJIbIIE U
YTJIEBOJAOPOJAHOM paguKalle, PEaKkUMH NPUCOCIUHEHUS, OKHUCIECHHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOUIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcobGeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusanus cruposna. CriocoObl NOTyYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. [lonytHeie HedTsHBIE ra3bl. HegTh 1 €€ mpoucxoxaeHue.
KameHnHblil yrojib 1 NpoAyKThl €ro nepepadorku. CnocoOsl nepepaboTku HEPTH:
MEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTAIUTUYECKHI), pU(DOPMUHT, THUPOIIH3.
[TpomykThl nepepadoTku HEDTH, MX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eneTrueckas CBA3b MEXAY PA3TMUYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DJIEKTPOHHOE CTPOEHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMEIleHUs] TalloféHa Ha TUAPOKCOTPYNIy, HUTPOrpyNny, MHUAHOTPYIIILY,
amuHorpynmy. /JleficTBHe Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHPTOBOIO
pacTBopa mIE€noun. B3auMoaeicTBUE IUTaJION€HAJIKAHOB C MarHMEM M LUHKOM.
ITonsTue 0 METaJJIOOPraHUYECKUX COCIMHEHUAX. Hcnonb3oBanue
raJIOTEHNPOU3BOJIHBIX YTIEBOAOPOJOB B OBITY, TEXHHKE M TIPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMs] BEIIECTB M WX IPEBpALICHUIL:
u3ydeHue (PU3MUECKUX CBOMCTB yIJI€BOAOPOIOB (PAaCTBOPUMOCTH), KaU€CTBEHHBIX
peakuuil yrieBoJOpOAOB pa3iIMyYHbIX KiaccoB (oOeciBeunBaHHe OpPOMHON Win



MOJTHOM BOJBI, pacTBOpa IMepMaHraHaTa Kallvis, B3aUMOJEHCTBUE alleTUJICHAa C
aMMHa4YHBIM pacTBOpoM okcupa cepebpa(l)), kadecTBeHHOe OOHapyKEHHE
yriepoja M BOAOPOAA B OpPraHMYECKUX BELIECTBAX, IOJy4YEHHE JTHIEHA WU
U3y4eHHe €ro CBOICTB, O3HaKoMJeHHE ¢ KoyutekuusMu «Hedtb» u «Yromby, ¢
oOpa3llaMd  MJIACTMAcC, Kay4yKOB M pPE3UHBl, MOJAEIHPOBAHUE MOJEKYJ
YTJIEBOAOPOAOB U FaJIOr€HIPOU3BOIHBIX YIJIEBOIOPOJIOB.

Kucsopoacoaep:kamue opranndecKue coelMHeHHs.

[IpenenbHbie OoAHOATOMHBIE CcHUPTHL. CTpoeHue MOJeKyn (Ha Mpumepe
METaHoJIa W J3TaHoina). ['oMonorumdeckui psan, obmas QopMyna, H30Mepus,
HOMEHKJIaTypa #  kiaccubukanus. Dusznueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CIIUPTOB. BOAOpOIHBIE CBA3M MEXAY MOJEKYJIAMU CIOUPTOB.
XWMUYECKHE CBOWCTBA: pPEAKUUHM 3aMENICHUs, JerujpaTaldd, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHMYECKUMU W  HEOPraHMYECKUMH  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJy4YEeHHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipoctbie aupsl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (HUBHUECKUX U
XUMHYECKUX CBOMCTB.

MHoOroaroMHbl€ CHUPTHI — STWICHIVIMKOIb W TriaunepuH. Duszndeckue u
XMMHWYECKUE CBOMCTBA: PEAKIIMU 3aMEIICHUS, B3AUMOJACHCTBUE C OPTAHUUYECKUMU
U HEOPraHWYECKUMHU KHCIOTAMH, KayeCTBEHHAs peaklUusi Ha MHOTOATOMHBIE
cnupthl. [IpencraBieHne o MeXaHW3Me peakluid HYKICO(PUIHHOTO 3aMeIIeHUsI.
JleictBue Ha opranu3Mm dYenoBeka. CrnocoObl TONydYeHHUS W TNPUMEHEHHUE
MHOTOaTOMHBIX CIIUPTOB.

@®enon. CTpoeHHE MOJNEKYJIbl, B3aUMHOE BIUSHHUE THUIPOKCOTPYIIBI U
o6enzonbHOTO sAapa. Pusmdeckue cBoiicTBa ¢eHona. OCOOCHHOCTH XMMHYECKUX
cBoicTB (enona. KadectBennnie peakuuu Ha (eHon. ToxcuuHOCTh (DeHoma.
CnocoOs1 nosrydyeHus U npuMeHeHue dhenomna. enondpopmanbaeruaHas cMoa.

KapOoHusnbHbIe COETUMHEHUS — aJIbJACTU/IBI U KETOHBI. DJICKTPOHHOE CTPOCHUE
KapOOHUJILHOW Tpynmbl. ['oMosoruueckue psjbl ajlbIeTU0B U KETOHOB, OO0IIas
dbopmyrna, m3oMepuss U HOMEHKIaTypa. DuU3NuecKue CBONCTBA albJETHIOB H
KETOHOB. XMMHMYECKME CBOMCTBAa  aJbJETHIOB W  KETOHOB:  PEAKLIHU
npucoenruHenus. OKUCIEHUE AIbACTUI0B, KAUECTBEHHBIE PEAKIIMHA HA AJIbJACTUIBI.
CriocoObl OJTy4eHUs ¥ IPUMEHEHUE abJCTUI0B U KETOHOB.

OmHOOCHOBHBIE TIpeIeNIbHBIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KHCTOT. M3oMepus u HoMeHkIatypa. Ousndeckre cBONCTBA
OJIHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX KHCIOT. BOIOpOIHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,



peakius STepuPUKAUUA, PEAKIUH C YYaCTHEM YTIEBOJOPOJHOTO paarKaa.
OcoOEHHOCTH CBOWCTB MYypaBBHMHON KHUCIOTHL. [loHSATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooOpasue KapOOHOBBIX KHCIIOT.
Oco0OEHHOCTH CBOMCTB HENPENCIbHBIX M aPOMATHUECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHUCIIOT: CTEapUHOBAs, MATLMUTHUHOBAS, OJECUHOBAs, JUHO/IEBAS,
JuHONIeH08as KUCHoThl. CIIOCOOBI MOTYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, U30MEpHUs U
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, Gpu3NUecKue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHCJION U 11enoYHou cpenie. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPHAIINX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKUphl B Ipupo/IE.

MBpbI1a KaK COM BBICIITNX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

OO6mras xapakTepucTuka yrieBojioB. Knaccudukamus yrieBoaos (MOHO-, JU-
U monucaxapusibl). MoHOcaxapuabl: TJIOKO3a, (PpyKTO3a, TajlakTo3a, pudo3a,
ne30kcupu0o3a. OuU3NUecKue CBOMCTBA M HaxOoXJAeHUE B mpupojie. PoTOCUHTES.
XHUMUYECKHE CBOMCTBA ITIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbIETUIHON
IpyNI, CIOUPTOBOE M MOJOYHOKUCTOE OpoxeHue. [IpuMeHeHue TIIOKO3bI, €&
3HAYCHUE B KU3HEACATEILHOCTU OpraHu3Ma. /[ucaxapuasl: caxaposa, MajibTo3a U
nakTo3a. BoccTaHaBnuMBaromye U HEBOCCTaHABIMBAIOIIME AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxaenue B ipupone u npuMenenue. [lomucaxapuasl: kpaxman,
INIMKOTeH W nenono3a. CTpoeHHe MakKpoOMOJIEKYJl Kpaxmana, TJIMKOT€eHa |
HEeJUTroNIo3bl.  DU3MUYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJN3, KAaYeCTBEHHAash peakius ¢ HOAOM. XUMHUYECKHUE
CBOMCTBA IIEJUIIONO3bI: THUIPOJIU3, TOdyuyeHHe 3(UpoB 1eiuTtono3bl. [loHstue o6
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, all€TaTHBIN MIENK).

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
PaCTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHUCJICHHE ATUJIOBOIO CIIMPTA B aJbJETH] HAa PACKAJIEHHOM MEIHOW MPOBOJIOKE,
OKHCJICHUE ATUJIOBOTO CHHUPTA IUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIE PEAKIMU Ha albAeTHlbl (C THUIPOKCUIIOM
muammuncepeopa(l) u  rumpokcuaom  menu(ll)), peaknus rawmepuna ¢
ruapokcuom Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ TuapokcuaoMm meau(ll), Bzaumoneiictue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIEPUMEHTAIBHBIX 33/1ady 1o TeMam «CHupThl U
denonb, «KapooHoBbie KUCTOTHL. CIIOKHBIC ADUPHD».

A30TCoaep:xale OpraHuvecKue CoeJUHEeHUs.



AMUHBI — OpraHUYecKue Mpou3BoJHbIe ammHuaka. Krnaccudukanus aMHUHOB:
anidaTriyeckue W apoMaTUYECKWE; TEPBUYHBIC, BTOPUYHBIE M TPETUUHBIC.
Crtpoenne moiekyn, oOmas (Gopmyiia, U30MepHs, HOMEHKIATypa U (U3HUCCKUEC
cBOMCTBa. XMMHUYECKOE CBOMCTBA aln(aTUUECKHMX aMHUHOB: OCHOBHBIE CBOMICTBA,
AIKWIMPOBAHUE, B3aUMOJCHCTBUE MEPBUYHBIX aMHUHOB C a30THCTOM KHCJIOTOM.
Conu anKuiaMMOHUSL.

AHHUIIMH — TIpEACTaBUTENIb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHwiIMHa. B3anMHOe BiIMsHUE TPYNI aTOMOB B MOJIeKyJie aHuiIMHA. OCOOEHHOCTH
XUMUYECKUX CBOWMCTB aHuiMHA. KayecTBeHHbIE peakiuu Ha aHuiuH. CrocoObl
MOJIyYeHUs] M NpUMEHEeHHe anudaruyeckux aMuHOB. [lonmydyeHue aHwIMHA U3
HUTPOOEH30a.

Amunokuciotel. HoMenknatypa u nzomepus. OTAenbHBIE IPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @U3NYecKue CBOWCTBA AMUHOKHCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OpPraHUYECKHUX
COCIMHEHUW, peaKlys MOJHUKOHICHCAUH, O0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HayeHue aMUHOKUACTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak npuponHeie nonumepbl. llepBuuHasi, BTOpUYHAas W TpeTUUYHAs
CTpyKTypa OenkoB. XHUMHUYECKHE CBOMCTBA OEJKOB: THAPOJIU3, JEHATypauus,
KaueCTBEHHbBIE PEAKIIMH Ha OEIIKH.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
pacTBOpeHHE O€JIKOB B BOJE, JI€HATypalus OEJKOB MPU HArpeBaHWM, LIBETHBIC
peakuuu Ha O€JKM, pEeUIeHHE SKCIEPUMEHTAJIBHBIX 3ajad [0 TeMaM
«A3oTcolepkalue — OpraHudeckne — coeauHeHus» U «Pacmo3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouieKyJIsIpHbIE COeITMHEHUS.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NIOJINMEpP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH —
MOJIMMEPHU3ALS U MOJTUKOHIEH AU

[Tonumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIUIIEH,
NOJIUBUHWIXJIOPU, TOJUCTHPOJ, MOJIUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJimdTUICHTEpeTanar). Y Triu3aius 1 nepepadoTka miacTuka.

DnacTomepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE Kay4uyyKd
(OyTaareHOBBIN, XJIOPOIMPEHOBBIN, U30MIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, MIEPCTh, MIEIK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonmmepsl CHEUATBHOTO Ha3HAYEHUS (TeduioH, KeBJap,
3JIEKTPONPOBOIALINE MTOJUMEPHI, OMOpa3iaraeMble IOTUMEPHI).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
O3HAKOMJIEHHE C 00pa3laMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
KaydyyKOB, pEIIEHUE HJKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJJACTMACC U BOJIOKOHY.

Pacuérurle 3amaun.

Haxoxnaenue MonekymsipHOW (OpMyNbl OPTaHWYECKOTO COCIMHEHHS TI0
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HaXOXJCHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEOUHEHUs 1o Macce (00bEMy)
MPOJIYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaklMy W/UIM MCXOJHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYpHOU (HOpMYIIbI
OpraHUYECKOTO BEIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYUYEHHUsI, OMNpeeeHUEe JO0JM BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHUUYECKHU
BO3MOYKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanusanust MEeXIpEeIMETHBIX CBSA3EH NPHU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHSTUN, TaK U TOHSITUH, MPUHATBIX B OTIEIBHBIX MpPEIMeTax
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHs, 3aKOH, aHaliu3, CUHTE3, Kiaccudukaius, HaOJII0JICHUE, H3MEpPEHUE,
AKCIIEPUMEHT, MO/IEJIb, MOJICTIUPOBAHHUE.

dusznka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA,
OPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BEIECTBA, (DU3MYECKHE BEJIIMYUHBI, €JIMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPrus,
Mmacca.

buonorusi: kjeTrka, opraHu3M, JKOcUCTeMa, Ouocdepa, MeTadbOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIl MUTAHUA, OpOKEHUE,
dboTocuHTE3, nbIXaHWE, OENKHU, YIJIEBOIbI, >KUPBI, HYKIECHHOBBIE KHCIIOTHI,
(bepMeHTHI.

['eorpadusi: mose3Hbie UCKOMaeMbIe, TOILIUBO.

TexHoJIOTus: TUIIEBbIE MPOAYKThI, OCHOBHI PaIllMOHAJIBLHOIO THUTAHUS,
MOIOIIINE CPEJICTBA, MATEPUAIIbI U3 UCKYCCTBEHHBIX M CUHTETUYECKUX BOJIOKOH.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHNN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cootBercTBUM C CUCTCMHO-ACATCIBbHOCTHBIM IIOJAXOJA0OM B CTPYKTYpC
JJMYHOCTHBIX PE3YIILTATOB OCBOCHHUA IIPEAMCETA «XuMHs» Ha YPOBHE CpEAHETO



oOmiero o0pa3oBaHUs BBIIETEHBI CICAYIONIME COCTABISIONIAE: OCO3HAHUE
OOYYarOIIMMHUCST POCCHUMCKON TPAKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOOTIPEICTICHUI0; HAJIMYKE MOTHUBAIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HaAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH 1IE€JIU U CTPOUTH
YKW3HEHHBIE TIJIAHBI.

JIM4yHOCTHBIE pPE3yNbTAaThl OCBOEHUA MpeAMETa «XHUMHS» OTPAKAIOT
c(hOpMHPOBAHHOCTh OIbITA IO3HABATEIHLHON M MPAKTHUYECKOW JEATEIbHOCTH
0Oy4JaronmMxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON AESTEIHHOCTH.

JInyHOCTHBIE pE3ynbTaThl OCBOCHUSA MpeAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaronmxcs B MpoLiecce peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MPaBUJIAX MEKINYHOCTHBIX
OTHOILICHHI B KOJUUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIIBHOCTH TMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHWU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHITTOJTHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3JIUYHBIX BUJIOB YU€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAydYHOMY HaCJEIUI0
OTE€YECTBEHHON XMMUH;

YBOXEHUSI K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPHUH W MPAKTHUYECKOTO
MPUJIOKEHUS XWMHHM, OCO3HAHUSI TOTO, YTO JaHHbIE HAYKH €CTh pPe3yjbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPYy/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCca M TMO3HABATEIbHBIX MOTHUBOB B TOJYYEHHHU M MOCIEIYIOIIEM
aHanu3e WHQPOpMAIMU O MEePEOBBIX JOCTIKCHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U LICHHOCTH;



TOTOBHOCTH OLIEHMBATh CBOE MOBEJEHUE M TOCTYIKHM CBOMX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUN
MOCTYTKOB;

4) popMupoOBaHUS KYJIbTYPbI 310POBbS:

MOHMMAaHMUS IIEHHOCTEM 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DH3HUYECKOMY M
MICUXUYECKOMY 370POBBIO;

coOoicHUsT TIpaBWJI Oe30macHOro oOpalleHusl ¢ BEleCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOH JAEATEILHOCTH;

MOHMMAaHUS IIEHHOCTH TIPaBUJl HHJIUBUAYAJBHOTO U  KOJJIEKTHBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHHS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BaTENbCKOM
JEATEIIbBHOCTH, OOIIECTBEHHO TOJIC3HOM, TBOPYECKOM HW  APYrUX BHJAX
JIeSITEILHOCTH,

YCTAaHOBKM Ha AaKTMBHOE YYacTHE B PEHICHWM TMPAKTUYECKUX 3a7ad
COITMAILHOM HAIIPaBJIEHHOCTH (B paMKax CBOETrO Kjlacca, IITKOJIbI);

MHTEpeca K MPaKTUUECKOMY U3YYEeHHUIO Mpodeccuil pa3iuyHOTrO pojia, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBOXEHUS K TPYY, JIIOJAM TpyAa U pe3yjbTaTaM TPYA0BOM JIESITEILHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUIyIBHONH TPAaCKTOPHUH
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0,10r14eCKOro BOCIIUTAHMS:

AKOJIOTHYECKH IIeJIECOOOPA3HOT0 OTHOIIEHUS K MPUPOAC KaK HCTOYHHKY
CYILIECTBOBAHMS KU3HHU HA 3EMIIE;

MOHMMAHMS TJIO0AJTBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
HKOHOMMYECKHUX TPOILIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;

OCO3HAaHHUS HEOOXOJMMOCTH HCIIOJIb30BAHMS JIOCTIDKCHHH XUMHH IS
pEIlIeHUs] BOMPOCOB PallMOHAIBLHOTO MPUPOIOTIOIb30BAHUS,

AKTUBHOTO HENPHUATUS JCUCTBUM, TMPUHOCAIIMX BpPEH OKPYKAOUIEH
MPUPOJIHON Cpelie, YMEHHsSI MPOTHO3UPOBATh HEOJAroNpUsITHBIE HKOJOTUUYECKHUE
MOCJIC/ICTBUS MPEANPUHUMAEMbIX JSUCTBUM M TPEAOTBPAILATh UX;

HaJM4yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIUIEHUS, IKOJIOTHUYECKON KYJIbTYpHI,
OTIbITa NeSITETbHOCTH AKOJIOTUYECKOM HaIMpaBJE€HHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABaTEJIbHOW, KOMMYHHKAaTUBHON M COIMAJIbHOU



MIPAKTUKE, CIIOCOOHOCTH W yMEHUS AaKTUBHO TPOTHUBOCTOSTH HJICOJOTHHU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAyKU U 0OIIECTBEHHON MIPAKTUKH;

MOHUMAHUS CIHeNU(PUKA XHMHHM KaK HayKd, OCO3HaHUS € poid B
GbOpMHUpPOBaHUN PAINMOHATHLHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IICJIOCTHOTO
npeacTaBieHuss 00 OKpyKarolleM MHUpE Kak O €IMHCTBE MPHUPOJIbI U YelIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEW U pelieHuu MNpoOJeM COXpaHEeHHUs
MPUPOAHOTO PABHOBECHUS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH I  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO37aHMM HOBOW 0a3bl MaTepUAIbHON KYyJIbTYpbl, B PEIICHUH IJIO0ATHHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBOM U DKOJOTUYECKON 0€30MacHOCTH, B Pa3BUTUHM MEIUIMHBI, 00€CTICUEHUN
YCJIOBUHM YCHEUIHOTO TPYJla U SKOJOTMYECKU KOMGMOPTHOM JKU3HU KaXKJA0ro 4YJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: I[IOHMMaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, WCIOJIB3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJIyyaeMble 3HAHUA JIJIsl aHaliM3a U OOBSICHEHUS SIBIICHUM OKpPY’KalOIIero Mupa u
MPOUCXOANIUX B HEM U3MEHEHUH, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKJIIOUCHUS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

HWHTEpeca K O3HAHUIO, UCCIIEIOBATENIbCKOM AESTEbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTHM K  HEMPEPhHIBHOMY  OOpa30BaHHUIO |
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KM3HCHHBIMHU NOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTAM TpyJAa B paziu4HbIX chepax nmpodeccruoHaIbHOM
JEATEIIbHOCTH.

METANPEAMETHBIE PE3YJIbBTATDBI

MertamnpenMeTHble pe3yIbTaThl OCBOCHHS TPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero oo1iero 0opa3oBaHUs BKIIFOYAIOT:

3HaUMMbBlE IS (QOPMHUPOBAHUS  MHPOBO33PEHUS  OOYYAIOMIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHUS, OTpaXKarolue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
HCITOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,



IpOLECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeA0BaHNE, HAOTIOACHHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);
YHUBEpCaJbHbIE YUeOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (byHKITMOHATILHOM
T'PaMOTHOCTH M COIIMATLHOM KOMITETECHITUH 00YJarOIINXCS;
CIOCOOHOCTD O0yJaroIIIXCS WCITIOJIb30BATh OCBOCHHBIC

MEKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4E€OHbIC
JICUCTBHS B MIO3HABATEIBHON M COIMAJIBHOM MTPAKTHKE.

MertanpeaMeTHble Ppe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMHU.

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe HeiiCTBUS

1) 6a30BbIe JJOrMYecKUe AeiiCTBHUA:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MpoOsEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEACsATh LENU JEeITECIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTAThl ACATCILHOCTU C MOCTABJICHHBIMU LICJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHSITUN M YCTAHABIMBATH MX B3aUMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTIASIbHBIX (PAaKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCU(PUKAIIMU BEIICCTB H
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE pacCykIAeHUs (MHIYKTUBHbIC, JEIYKTUBHBIC, IO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEeMbIe B XUMHUHU CHUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOCIIBHBIC TIPEICTABICHUS — XUMHUCCKUIN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON
peakiuu — TMpU PEHICHUH Y4eOHBIX TMO3HABATENIBHBIX W MPAKTUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJEIbHBIC MPEICTABICHUS JJIsl BBISIBICHHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIH.

2) 0a30BbIe HCCJIEeI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKHX
peaKLuii;

bopMyIUpOBATh SN U 3a/1a4d UCCIICIOBAHUS, UCIIOIb30BaTh ITOCTABIICHHBIC
U CaMOCTOSTETLHO C(OPMYyIMpPOBAaHHBIE BOMPOCHI B KAayeCTBE HWHCTPYMEHTA



MO3HAHUSI U OCHOBBI JUIsi (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOMIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMylIupoBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTENIHLHO IOCTOBEPHOCTH PE3YIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O POAETaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEeNOBATENbCKOW U MPOEKTHOM
NESATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pEHICHUS] MPaKTUYECKUX 3aJlay, NPUMEHEHHUIO pa3IuYHbIX
METO/IOB [TO3HAHHS.

3) pabora ¢ uHpopmMaumei:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
HOMYJISIpHAasl JUTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIPaBOYHbIE MOCOOUS,
pecypcbl MIHTEpHETa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IIPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(GopMyIMpOBaTh 3aMpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMalUU, HEOOXOAUMON [UIsl BBINOJHEHHS Y4E€OHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHM U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  IpEACTaBICHUS
uHdopmaruu (cxembl, rpaduKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM SA3BIK B KAyeCcTBE CpeacTBa NpH paboTe cC
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMyIIbl, aO0peBUATYPHI, HOMEHKIIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:

3aJ1aBaTh BONPOCHI IO CYILECTBY 00CYXk/1aeMOM TEMBI B XO1€ JUAJIOTA U/NUIH
JMCKYCCHUH, BBICKa3bIBaTh UIeU, (DOPMYIUPOBATH CBOM MPEIOKEHUS
OTHOCHUTEJIBHO BBINIOJIHEHUS NIPEIJIOKEHHON 3a1a4H;

BBICTYNATh C Mpe3eHTAlMell pe3ybTaTOB IO3HABATENBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIH COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUT
XUMHUYECKOT0 3KCIIEPUMEHTa, MPAKTHUECKONH pabOThl MO MCCIIEIOBAaHUIO CBOWCTB
M3y4YaeMbIX BELIECTB, peaau3alunu yueOHOTro MpoeKTa, U (OpMYIHUPOBATH BHIBOBI



M0 pe3yJIbTaTaM MPOBEAEHHBIX WCCIEAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PerynsiTuBHbBIC YHHBepcaJbHbIe y4eOHbIe NeCTBHSA:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBIISATH CBOK I103HABATEIBHYIO
JEATEIIbHOCTh, OIpenensid €€ LeNu M 3aJadd, KOHTPOJIUPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMbplii  aJrOpUTM JCUCTBUN TpHU
BBINIOJIHEHUHM YYEOHBIX U HUCCJIEAOBATENbCKUX 3ajad, BbIOMpaTh HamboJee
3¢ (GEeKTUBHBI CHOCOO HMX pEIIeHUs € Yy4ETOM TMOJNyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBIISITh CAMOKOHTPOJIb JCATEIBHOCTH HAa OCHOBE CaMOaHAIW3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS IMPOTPaMMBbl IO XUMUU Ha YIiyOJIEHHOM
YPOBHE Ha YPOBHE CPEIHEro O0IIEro oO0pa3oBaHMs BKIIOYAIOT CHELM(PUUECKHE
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUN
[0 OCBOEHUIO, MHTEPIPETAUU U MpeoOpa3oBaHUIO 3HAHUM, BUABI E€ATEIbHOCTH
[0 TMOJY4YEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUU B Pa3IMUHBIX Y4E€OHBIX
CUTyalUsX, a TAK)KE B PEAJIbHBIX )KU3HEHHBIX CUTYalUAX, CBA3aHHBIX C XUMuUeEH. B
POTpaMMe II0 XUMHUHM NPEAMETHBIE PE3YJbTAThl MPEICTABICHBI MO TOJAaM
W3YUYCHHUS.

10 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHHUS Kypca «OpraHmueckas XUMHSD
OTpaXkaroT:

Cc(OPMUPOBAHHOCTh NPEJACTABICHUN: O MECTE€ W 3HAUYEHUU OpPraHUYeCcKOn
XUMHH B CHCTEME €CTECTBEHHBIX HayK U €€ pojid B 00€CNEUYeHUU yCTOHYHMBOIO
pa3BUTHUS YEIIOBEUYECTBA B PEIICHUU MPOOJIEM IKOJIOTHUECKOH, SJHEPTETUIECKON U
MUIIEBONH O€30MaCHOCTH, B Pa3BUTHH MEIHUIIMHBI, CO3JaHUH HOBBIX MAaTEpPUAJIOB,
HOBBIX HCTOYHHUKOB SHEPIuH, B o0ecrneueHnu palroHaIbHOTO
IPUPOJIOTIOIB30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJloBEeKa, a TakKe DKOJOTUYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIQJICHHE  CHCTEMOH  XMUMHYECKMX  3HAaHWH, KOTOpas  BKIJIOYACT:
OCHOBOIIOJIAraole NOHATUS — XUMUYECKHUI AJIEMEHT, aTOM, SJIpO U 3JIEKTPOHHAs
oboiouka aroma, S-, P-, d-aToMHbBIC OpOWTaIM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHUSI aToMa, TUOpuau3aIsi AaTOMHBIX oOpOuTaliel, HWOH, MOJEKYyJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIIbHOCTD, CTEIIEHh OKUCIICHUS, XUMHUYECKasl CBSI3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHbIN 00BEM, YIJIEPOJIHBIN CKeNeT, PyHKINOHAJIbHAS



rpynmna, paaukain, CTPYKTypHble (opmyibl (pa3BEPHYTHIE, COKpall€HHBIE,
CKEJIETHBIC), M30MEpHS CTPYKTypHas M TMPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTUYECKas), H30MEPhbl, TOMOJIOTMYECKUN Psii, TOMOJIOTH, YTJIEBOIOPOIDI,
KHUCIIOPOJ- U a30TCOJEpKAIllie OPraHUYECKUE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJCKYJISAPHBIE COCIUHEHHUS, TEOPUH, 3aAKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTtB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalIeHUs] DSHEPrUM TMpPU XUMUYECKUX peaKlMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN $3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIMEe B OCHOBE
NOHUMAaHUSI TPUYUHHOCTU U CUCTEMHOCTH XMMUYECKHUX SIBIICHUM; MPEACTaBICHUS
O MEXaHMW3Max XUMHYECKHX pEakUud, TEPMOJMHAMUYECKHMX M KHHETHYECKHX
3aKOHOMEPHOCTSIX MX MPOTEKAHUS, O B3aUMHOM BJIMSIHHH aTOMOB U TPYIII aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBIN 3pdekTri, opueHTanTsl | u Il pona);
(akTOJIOTUYECKUE CBEACHMSI O CBOICTBaX, COCTaBe, IMOJyYEHHUU U OE30MacCHOM
MCIIOJb30BaHUU BAXHEHUIINX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKON
NESTENIbHOCTH  YellOBeKa, OOMMX  HAay4YHBIX  NPHUHIUNAX  XUMHYECKOTO
MIPOM3BOICTBA (HA MPUMEPE MPOU3BOICTBA METaHOMA, TepepadoTKH HePTH);
c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
yCTaHaBIMBATh UX B3aMMOCBA3b, UCIOJB30BATh COOTBETCTBYIOIINE MOHATUS MpPU
ONMCAHNU COCTaBa, CTPOCHHUSI U CBOMCTB OPTAHUYECKUX COCIUHEHHN;
c(hOpMHPOBAHHOCTh YMEHHUIA:

WCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY JIJIi COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX W CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BEIIIECTB;

COCTaBIISITh YPABHEHHUS XMMHUECKUX PEAKIMH M PACKPHIBATh WX CYIIHOCTH:
OKHCIIUTETbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIMi  TMOCPEACTBOM  COCTaBIICHUS
AIIEKTPOHHOTO ©0ajaHca JTUX pEaKIHi, peakiuii HOHHOro oOMeHa MyTEM
COCTABJICHMSI MIX TIOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHHUI;

W3TOTABIMBATH MOJICH MOJIEKYJ OPTaHWYECKUX BEIIECTB JJIs WILTIOCTPAINN
UX XMMHYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHHUM: YCTaHABIMBATh NMPUHAJICKHOCTh H3yUEHHBIX
OpPraHUYECKUX BEIIECTB IO HUX COCTaBY MU CTPOCHHIO K OMNpeAeTEHHOMY
KJIacCy/Tpynmne COEIWHEHWH, JdaBaTb MM Ha3BaHUA [0 CHUCTEMATHYECKON
Homenknarype (IUPAC) u nmpuBoauth TpUBHAIbHBIE Ha3BaHUS MJIA OTACIIBHBIX
IpECTaBUTENICH OPraHWYeCKUX BEIIeCTB (ITUJICH, alleTHJICH, TOMYOJ, TIUIEPHUH,
ATWICHTJINKONb, (eHoN, (OopManmbIerul, ameTalbJIeruj, aieToH, MypaBbHUHAs
KHUCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAS, OJIEMHOBAsS, TATbMUTHHOBAST KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJI U IPYTHE);



cOPMHPOBAHHOCTh, yMEHUS ONPENENsATh BHJI XWMHYECKOW CBS3U B
OpTraHUYECKUX COEAUHEHMSIX (KOBAJICHTHAss U WOHHAs CBs3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHUSI MPUMEHATH TIOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux Bemiects A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHM  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENIECH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IIUKIJIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJAOPOJIOB, CHUPTOB, aJbICTH]IOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, IPOCTBIX U CIOKHBIX 3PUPOB, KUPOB, HUTPOCOCTUHCHUN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUIIOCTPUPOBAaTh ~ TEHETUYECKYKD  CBSI3b  MEXKAY  HUMH  yPaBHEHHUSIMU
COOTBETCTBYIOIIMX XWMHYECKUX PpPEAKIH C KCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpMUPOBAHHOCTh YMEHHUSI TOJTBEPKJIaTh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHOM CLIOCOOHOCTH OPraHUYECKUX COCAUHEHUM OT
KpPaTHOCTH M THUITA KOBAJICHTHOMU CBSI3U (G- U T-CBSI3H), B3AUMHOIO BIIUSHUS aTOMOB
U TPYII aTOMOB B MOJIEKYJIAX;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Colpbs (He(Th, NPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro nepepadoTKH MU
MPaKTUYECKOE TPUMEHEHHE MPOAYKTOB IMepepaboTKH;

c(hOpMHPOBAHHOCTh BIAJCHUS CHUCTEMON 3HAHMM O €CTECTBEHHO-HAyYHBIX
METO/IaX TMO3HaHUsl — HAOJIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUH, IKCIIEPUMEHTE
(peaJIbHOM M MBICJICHHOM) U YMEHHUSI TPUMEHSITh 3TH 3HAHMUS;

c(hOpMHUPOBAHHOCTH yMEHUSI MIPUMEHSITh OCHOBHBIE oreparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CUCTEMATHU3aLINIO, BBISBICHUE MPUYMHHO-CIEACTBEHHBIX CBA3EH — I M3Yy4YECHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIU;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIIATH B3aUMOCBSI3h XUMUYECKUX 3HAHUM C
MOHATUSIMU U TIPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIs
Oonee OCO3HAHHOTO TIOHMMAaHHUS CYIIHOCTH MaTepUaIbHOTO E€IWHCTBA MHUPA,
WCITIOJIb30BAaTh CUCTEMHBIC 3HAHUS MO OPTaHWYECKONW XUMHUHU JUIsi OOBSICHEHHS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIITUX €CTECTBEHHO-HAYUHYIO MIPUPO/LY;

c(hOpPMUPOBAHHOCTh YMEHHMM: MPOBOJUTH PaACUETHl MO XUMHUYECKUM
dbopMmyamM U ypaBHEHHUSM XUMHUYECKUX PEAKIIUN C HUCIIOIh30BaHUEM (PU3NUECKHUX
BETMYMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKJICHHID XUMHUYECKOU



(dbopMyIbl BeliecTBa MO M3BECTHBIM MAacCCOBBIM JOJISIM XUMHYECKHX 3JEMEHTOB,
MPOIYKTaM CrOpaHus, INIOTHOCTH T'a3000pa3HbIX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATTU3UPOBATh U OLIEHUBAThH
C TMO3ULUUH  DKOJIOTMYECKOM  OE€30MacHOCTH  IOCIEJICTBUSL ~ OBITOBOM U
IPOU3BOJCTBEHHON JIEATEIbHOCTH YEJIOBEKAa, CBS3aHHOM C MepepadOTKON
BEILECTB, UCMOJIb30BATh MOJYYCHHbIC 3HAHUS JJI MPUHITHS TPAMOTHBIX PEIICHUN
npo0JieM B CUTYalUsX, CBSI3aHHBIX C XUMHEH;

Cc()OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIBHO IJIAHUPOBATh U MPOBOJIUTH
XUMHUYECKUN DSKCIIEPUMEHT (MOJIYyYeHHE M H3YyYEHUE CBOICTB OpPraHMYECKUX
BEILECTB, KAYECTBECHHBIE pEAKIMM YIJIEBOJOPOAOB pPAa3JIMYHBIX KJIACCOB H
KHCIIOPOJCOIEPKAIIUX OPraHUYECKUX BEIECTB, PELICHUE HKCIEPUMEHTATbHBIX
3a/lady 10 pPAaclO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM IPABHII
Oe3omacHOro oOpallleHusi ¢ BelleCTBaMU U Ja0OpaTOpHBIM 00OpYIOBaHUEM,
GopMynupoBaTh 1L€db HCCIEIOBaHUSA, NPEACTABIATbH B pa3iudHON (dopme
pE3yNbTAThl HIKCIIEPUMEHTA, aHATM3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTD;

c(OpMHPOBAHHOCTh YMEHHIA:

cOOJII0J1aTh MPaBUJIa YKOJIOTMYECKHU 11eJ1eCO00pPa3HOro MOBEACHHS B OBITY H
TPYJOBOM JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 3J0POBBbS, OKPYXKAOIIEH
IPUPOIJHON Cpelbl U JOCTHKEHUS €€ YCTOWUNBOIO Pa3BUTHS;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUSI HA JKHUBBIE OPTraHHU3MBI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbIci nokasarens [1JIK;

aHaJIM3UPOBaTh LEJ1ecOo00pa3HOCTh MPUMEHEHUs OPraHUYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLIEHUS pUCK-TI0JIb34;

C()OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JCHANPABICHHBIA IOUCK
XUMUYECKON MH(OpMAIIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4yHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeacTBa MaccoBol nHpopManuu, MIHTepHET U apyrue), KpUTUYECKH
aHaJIM3UPOBaTh XUMUYECKYI0 MH(POpMaIUIO, IepepadbaTbiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUU C ITOCTABIICHHOM YUeOHOM 3aauei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
DJIeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB U (undposbie)
n/m  TeM NPOrpaMmbl KouunyecTBo yacoB  oOpa3oBaTesibHbIE
pecypcsl
Kontpoabubie IIpakTuueckue
Bcero
padoThI padoThI
Pasznea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
«Ennnag xomieknus
[Ipenmer oprannyeckoit HU(pPOBLIX
1.1 XUMHH. Teopm{ CTPOCHUA 8 O6paSOBaTeJ'IBHBIX
OpPraHUYECKUX COCTMHEHUN A. pecypcoBy -
M. bytieposa http://school-
collektion.edu/ru
Hroro no pazneny 8
Pa3nea 2. Yriesogopoasbl
«EnuHas konnexkuus
1U(POBBIX
21 [IpenenbHbIe YTIEBOIOPO/IBI 5 00pa3oBaTeNbHBIX
— aJIKaHbI, TAKJIOATKAHbI pecypcoB» -
http://school-
collektion.edu/ru
HenpenenbHubie «EnuHas Konekuus
2.2 YIIIeBOJIOPOJIBL: AJIKEHBI, 14 1 U POBBIX

aJIKaAMCHBI, aJIKMHBbI 06pa3OBaTCJIBHBIX


http://school-collektion.edu/ru
http://school-collektion.edu/ru
http://school-collektion.edu/ru
http://school-collektion.edu/ru

ApoMaTtuueckue
yII€BOJOPOABI (apEeHbI)

[IpupoiHbIE HICTOYHUKHU
YTIIEBOAOPOIOB U UX

nepepaboTka
["anorennpou3BoIHBIC
YTJIEBOI0OPOIOB

Hroro 1o pasneny 35

Pasnen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHust

Crnuptsl. Genon

pecypcoB» -

http://school-
collektion.edu/ru

«Ennnasa xomneknus
U (POBBIX
00pa3oBaTeNbHBIX
peCypcoB -

http://school-
collektion.edu/ru

https://infourok.ru http://himiya-
video.com/
https://interneturok.ru/chemistry/
- KYPCHI (onnaiin-
o0yuenue), TECTHI,
OJIMMITNAIBI,
BUJEOYPOKN,
BUBJIMOTEKA

«EnnHasg Komieknus

(P poBbIX
00pa3zoBaTeNbHBIX

pecypcoBy -

http://school-
collektion.edu/ru

«Ennnag xomneknus
(G poBbIX
00pa3zoBaTeNbHBIX
pecypcoB» -


http://school-collektion.edu/ru
http://school-collektion.edu/ru
http://school-collektion.edu/ru
http://school-collektion.edu/ru
https://infourok.ru/
http://himiya-video.com/
http://himiya-video.com/
https://interneturok.ru/chemistry/
http://school-collektion.edu/ru
http://school-collektion.edu/ru

Kap60HI/IJ'II)HBIC COCOAUMHECHUA .

aJlbaACTU bl U KETOHHI.

3.2
Kap6oHOBBIE KHCITOTHI.

Crnoxuble 3¢upbl. Kupsr

3.3  VYrnesonsl

Hroro no pazgeny 41

Pa3nen 4. AzoTcoaepkamme opranudeckne coelMHeHUus

AMUHBI. AMUHOKHUCIIOTBI.

4.1
benku

Wroro no pazueny 12

Paspnen S. BeicokoMoJIeKy I pHBIE COCAUHEHUSA

51 BricokomonekynsipHbie

COCIUHECHUA

21

12

6

http://school-
collektion.edu/ru

«Ennnasa xomneknus
1U(POBBIX
00pa3oBaTeNbHBIX
pecypcoB -

http://school-
collektion.edu/ru

«Ennnag xomieknus
1 (ppoBbIX
00pa3zoBaTebHBIX
pecypcoBy -

http://school-
collektion.edu/ru

https://infourok.ru http://himiya-
video.com/
https://interneturok.ru/chemistry/
- KYPCHI (onnaiin-
o6yuenue), TECTHI,
OJIMMITNAIBI,
BUJEOYPOKN,
BUBJIIMOTEKA

https://infourok.ru http://himiya-
video.com/



http://school-collektion.edu/ru
http://school-collektion.edu/ru
http://school-collektion.edu/ru
http://school-collektion.edu/ru
http://school-collektion.edu/ru
http://school-collektion.edu/ru
https://infourok.ru/
http://himiya-video.com/
http://himiya-video.com/
https://interneturok.ru/chemistry/
https://infourok.ru/
http://himiya-video.com/
http://himiya-video.com/

Wroro no pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

IHOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Ne
n/n

Tema ypoka
yp KoanyecTBo 4acoB

Konrpoabnbie IIpakTnyeckue

Bcero
padoThI

padoThI

[Ipeamer u 3HaueHue

OpraHUYeCKON XUMMUH,

IIPEACTABIICHUE O 1
MHOT000pa3uy OpraHnYeCcKUX
COCIMHEHU I

DIIEKTPOHHOE CTPOCHUE aTOMa
yrieposa (OCHOBHOE U
BO30YXJIEHHOE COCTOSIHUS).
BaneHTHBIE BO3MOKHOCTH

102

Jara
U3ydeHus

https://interneturok.ru/chemistry/

- KYPCEHI (onnaitn-
obyuenue), TECTHI,
OJINMIINABI,
BUAEOYPOKHU,
BUBJINMOTEKA
3 6
DJIeKTPOHHbBIE
uugposbie
o0pa3oBaTejibHbIE
pecypcsl

https://infourok.ru http://himiya-
video.com/

05.09.2023  https://interneturok.ru/chemistry/
https://infourok.ru http://himiya-
video.com/

07.09.2023  https://interneturok.ru/chemistry/



https://interneturok.ru/chemistry/
https://infourok.ru/
http://himiya-video.com/
http://himiya-video.com/
https://interneturok.ru/chemistry/
https://infourok.ru/
http://himiya-video.com/
http://himiya-video.com/
https://interneturok.ru/chemistry/

10

aToma yriepoja
XuMHUECKas CBS3b B
OpPraHUYECKUX COCTUHCHUSX.
MexaHu3Mbl 00pa30BaHUS
KOBAJIEHTHOM CBSI3H, CIIOCOOBI
paspbiBa CBA3EH

Teopust cTtpoeHus
OpraHUYECKUX COCIMHEHUN A.
M. bytieposa

Bupl n3omepun: CTpyKTypHas,
MPOCTPAHCTBEHHASI.
OnexTpoHHbIEe 3G (HEKTH B
MOJIEKYJIaX OPTaHUYECKUX
COCIMHEHU I

Knaccudukanus peaxiuii B
OpraHUYeCKON XUMHUHU

Cucrematusanusa 1 0000IIeHE
3HAHUH T10 TeMe

AJIKaHBI: TOMOJIOTUYECKUH P,
obmas popmysa, HOMEHKIATypa
Y U30MEepHs, FJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYIT

du3nYecKue ¥ XUMHUICCKHE
CBOMCTBA aJIKAHOB

Haxoxaenne aqkaHoB B
npupoze. CriocoObl nomyyeHus
U TIPUMEHEHUE alIKaHOB

07.09.2023

12.09.2023

14.09.2023

14.09.2023

19.09.2023

21.09.2023

21.09.2023

26.09.2023

https://infourok.ru http://himiya-
video.com/
https://interneturok.ru/chemistry/

https://infourok.ru http://himiya-
video.com/
https://interneturok.ru/chemistry/

e http://school-
collektion.edu/ru



https://infourok.ru/
http://himiya-video.com/
http://himiya-video.com/
https://interneturok.ru/chemistry/
https://infourok.ru/
http://himiya-video.com/
http://himiya-video.com/
https://interneturok.ru/chemistry/
http://school-collektion.edu/ru
http://school-collektion.edu/ru

11

12

13

14

15

16

[uknoankaHsl: 00mas
bopmyIa, HOMEHKIaTypa u
U30MEPHSI, 0COOEHHOCTH
CTPOEHHUS U XUMHUYCCKHX
CBOWCTB, CITOCOOBI ITOJTyYEHHS U
[IPUMEHEHUE

Pemenne pacu€THbIX 33734 Ha
OTIpEICIICHUE MOJICKYJIIPHOM
(bOpMyITBI OPraHHYECKOTO
BEILIECTBA [0 MACCOBBIM JIOJISIM
aTOMOB 3JICMCHTOB, BXO1IIIUX B
ero cocraB. CucremMaTusauus u
0000111eHNE 3HAHNIT IT0 TEME

AJIKEHBI: TOMOJIOTUYECKUI Ps/I,
obmas popmyina,
HOMEHKJIaTypa, YJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MouiekyJl. CTpyKTypHast U IHC-
TpaHC-U30MEPUS ATKEHOB

Pu3znyecKue 1 XUMUYECKHE
CBOIiCTBa ankeHoB. [IpaBuio
MapkoBHHKOBa

IIpencrasnenue o
KIacCU(pUKALUU U
CUCTeMaTHYeCKas
nomenkiarypa (IUPAC)
OpPTaHHYECKUX BEIICCTB

CriocoObI nostyueHust u
NpUMEHEHHE aJIKeHOB

28.09.2023

28.09.2023

03.10.2023

05.10.2023

05.10.2023

10.10.2023

https://infourok.ru http://himiya-
video.com/
https://interneturok.ru/chemistry/

e http://school-
collektion.edu/ru

https://infourok.ru http://himiya-
video.com/
https://interneturok.ru/chemistry/

http://fcior.edu.ru

e http://school-
collektion.edu/ru



https://infourok.ru/
http://himiya-video.com/
http://himiya-video.com/
https://interneturok.ru/chemistry/
http://school-collektion.edu/ru
http://school-collektion.edu/ru
https://infourok.ru/
http://himiya-video.com/
http://himiya-video.com/
https://interneturok.ru/chemistry/
http://fcior.edu.ru/
http://school-collektion.edu/ru
http://school-collektion.edu/ru

17

18

19

20

21

22

23

24

25

[Ipaxtuueckas padora Ne 1 mo
teme "llonydenue sTuiieHa u
M3y4YEHHE €ro CBOMCTB"

Pemenne pacy€THbIX 3a1a4 HA
OIIpElIETICHUE MOJIEKYJIIPHON
(bopMyITBI OPraHUIECKOTO
BELIECTBA

AnKagueHbl: CONpPsKEHHDIE,
U30JIMPOBaHHEIE,
KyMYJIUPOBAaHHEBIE.
Oco0eHHOCTH ANEKTPOHHOIO
CTPOCHHS

XUMHYECKHE CBOUCTBA
CONPSIKEHHBIX TUEHOB

Crioco0bI nostyyeHust u
NpUMEHEHHE alIKaJUeHOB

AJIKMHBI: TOMOJIOTUYECKHH PSIJI,

obmas popmyna,
HOMEHKJIaTypa, JJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE

MOJIEKY, (hU3HUecKre CBONCTBA

XUMHYECKHE CBOMCTBA AJIKUHOB

KauecTBenHbIe peakuyu Ha
TPOMHYIO CBSI3b

Crioco0bI nostyueHust u

12.10.2023

12.10.2023

17.10.2023

19.10.2023

19.10.2023

24.10.2023

26.10.2023

07.11.2023

http://fcior.edu.ru

http://fcior.edu.ru

https://infourok.ru http://himiya-
video.com/
https://interneturok.ru/chemistry/

http://fcior.edu.ru

chemistry.ssu.samara.ru
- "Opranundeckas
XUMUA'" DIEKTPOHHBIN
y4eOHHK


http://fcior.edu.ru/
http://fcior.edu.ru/
https://infourok.ru/
http://himiya-video.com/
http://himiya-video.com/
https://interneturok.ru/chemistry/
http://fcior.edu.ru/

26

27

28

29

30

31

32

33

34

IMPUMCHCHHUC AJIKUHOB

Pemenue 3agau: pacu€rsl 1o
YPaBHEHUIO XUMUYECKOU
peakuuu

Cucremarusanus 1 00001eHne
3HAHUH 110 TEME

ApEeHbI: TOMOJIOTUYECKUN Ps/I,
oOmras popmyina,
HOMEHKJIaTypa. DNEeKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ O€H30J1a U TOIYyO0JIa, UX
¢duznueckue cBoiicTBa

XHUMHUYECKHEe CBOMCTBA dpPCHOB:
pCaKknnu 3aMCIICHUS

XUMHUYECKUE CBOMCTBA apEHOB:
peakuuu IpucoeIUHEHU,
OKHCJICHHE TOMOJIOTOB OeH3011a

Oco0EHHOCTH XUMUYECKUX
CBOMCTB CTHpPOJIA

Pemenne pacuéTHbIX 3a1a4 Ha
OIIpEEIIEHNE MOJIEKYJIIPHOU
(bopMyIIbI OPraHMYECKOTO
BElIeCTBA

Crioco6bI nostyueHust u
pPUMEHEHHE apeHOB
I'emeTnyeckas CBA3b MCKIY
Ppa3iInYHbBIMHU KJIaCCaMU

09.11.2023

09.11.2023

14.11.2023

16.11.2023

16.11.2023

21.11.2023

23.11.2023

23.11.2023

28.11.2023

30.11.2023

chemistry.ssu.samara.ru
- "Opranuueckast
XuUMHS" DIEKTPOHHBII
y4eOHUK

https://infourok.ru http://himiya-
video.com/
https://interneturok.ru/chemistry/

chemistry.ssu.samara.ru
- "Opranunueckast
XUMHS" DIEKTPOHHBIN
yaeOHHK


https://infourok.ru/
http://himiya-video.com/
http://himiya-video.com/
https://interneturok.ru/chemistry/

35

36

37

38

39

40

YTJIEBOJOPOOB

PacuéTel o ypaBHEHHUSIM
XUMHUYECKUX PEaAKIUM.
CucreMmaru3zaius 1 00001IeHne
3HAHUM I10 TEME

[Ipuponansriii ra3. [lonmyTHbie
He(TSIHBIC Ta3bl

KameHHbI# yroJib ¥ IpOyKThI
ero nepepaboTKu

Hedtp 1 ciocobs! e€
nepepadoTku. [Ipumenenue
MIPOJIYKTOB TiepepaboTKu HePTH

I'eHeTHuecKas CBSI3b MEKIY
Ppa3iIMYHBIMHU KJIaCCaMU
YTJIEBOAOPOIOB

FanoreHonpomBoz(Hme

30.11.2023

05.12.2023

07.12.2023

07.12.2023

12.12.2023

chemistry.ssu.samara.ru

- "Opranuueckast

XuUMHS" DIEKTPOHHBII

y4eOHUK

http://school-
collection.edu.ru -

Enunasa

KOJUICKIIUS
U(PPOBBIX
00pazoBaTeNbHBIX
pecypcoB
Sdamgia.ru —
o0pa3oBaTeNnbHBIHI
TIOPTAJ JUISI
TIOJITOTOBKH K
9K3aMEHaM:
https://sdamgia.ru/
https://soc-

https://neznaika.pro



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://sdamgia.ru/
https://soc-ege.sdamgia.ru/
https://soc-ege.sdamgia.ru/
https://neznaika.pro/

41

42

43

44

YIIJIEBOJIOPOIOB: JIEKTPOHHOE
CTPOCHUE; PEaKIUH 3aMEIICHUS
rajoreHa

JleiicTBue 1ienouei Ha
rajoreHIpOU3BOJAHbIE.
BzaumoneiicTrue
JTUTAIOTCHAIKAHOB C MarHUEM U
IIUHKOM

Cucremaru3zanus u 00001eHne
3HaHUH 10 pa3zeny
"VrneBonopoast"

KontponsHas paboTa 1o reme
"VrneBonopoast"

IIpenenbHbIe OTHOATOMHBIE
CIMPTHI: TOMOJIOTHUYECKUH psijl,
oOmas ¢popmya, CTpoeHue
MOJIEKYJ1, U30MepHus,
HOMEHKJIaTypa, KJlacCu(pHUKaIms,
(bu3HYEeCKre CBONCTBA

14.12.2023

14.12.2023

19.12.2023

21.12.2023

21.12.2023

http://school-
collection.edu.ru -

Enunnas

KOJIUICKIIUA

U (POBBIX
00pa3oBaTeNbHBIX
pecypcos
Sdamgia.ru —
o0pazoBaTenbHbBIN
mopTa JuIs
IIOATOTOBKH K
IK3aMCHAM:
https://sdamgia.ru/
https://soc-

ege.sdamgia.ru
https://neznaika.pro



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://sdamgia.ru/
https://soc-ege.sdamgia.ru/
https://soc-ege.sdamgia.ru/
https://neznaika.pro/

45

46

47

48

49

50

51

52

XUMHYECKHE CBOUCTBA
MPEACIIbHBIX OTHOATOMHBIX
CIIUPTOB

CniocoOblI nony4eHus u
MIPUMEHEHUE OTHOATOMHBIX
CIIUPTOB

[TpocTeie 3¢upel: HOMEHKIIATypa
Y U30MepHsi, 0COOEHHOCTH
(1)I/I3I/I‘~I€CKI/IX U XUMHUYCCKUX
CBOICTB

MHOroaroMHbIE CIIUPTHI:
ATUJICHTJIMKOJb U TJIMLIEPUH, UX
buznyecKkue 1 XuMUYECKHe
CBOMCTBa

CnocoOsl nonydeHus u
NPUMEHEHNE MHOTOATOMHBIX
CIIUPTOB

@DeHOI: CTPOEHHUE MOJIEKYJIBI,
¢du3nueckue cBOMCTBA.
ToxcuuHOCTH (heHoIIa

XuMuyeckue cBoiicTBa (heHoa

Crioco0bI nostyueHust u
npUMeHeHHe QeHona

26.12.2023

09.01.2024

11.01.2024

11.01.2024

16.01.2024

18.01.2024

18.01.2024

23.01.2024

http://www.alleng.ru/
- DJIeKTpOHHAast

oubnmoreka
yaeOHOU
JIMTEPATYPHI

http://www.alleng.ru/
- DJIEKTpOHHAs

oubmmnoreka
yueOHOU
JUTEPATYPHI

http://school-
collection.edu.ru -

Ennnas
KOJUIEKITUS


http://www.alleng.ru/
http://www.alleng.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

53

54

55

56

57

[IpakTrueckas padora Ne 2.
Pemenne OKCIICPUMCHTAJIbHBIX
3az1a4 no teme "CrnupTsl U
benonbr"

Cucremarusanus 1 00001eHne
3HAHUHU II0 TEME

AJbJIerupl ¥ KETOHBI:
3JIEKTPOHHOE CTPOEHUE
KapOOHUJIBHOM TPYIIIIbI;
TOMOJIOTHYECKHUE PSIBI, 00IIast
bopmyna, nu3oMepus u
HOMEHKJIaTypa

AJbIeruapl ¥ KETOHBI:
¢duznyeckue CBOWCTBA; peakuu
IPUCOCTUHECHUS

Peakium oxkucinenus u
KauCCTBCHHBIC PCAKIIUU

25.01.2024

25.01.2024

30.01.2024

01.02.2024

01.02.2024

IU(pPOBBIX
00pa3oBaTeNbHBIX
pecypcos
Sdamgia.ru —
o0pa3oBaTeNbHbIi
mopTan Jis
MOJATOTOBKH K
IK3aMCHAM:
https://sdamgia.ru/

ege.sdamgia.ru
https://neznaika.pro

http://www.alleng.ru/
- DJIeKTpOHHast
OnbImoTeKa
yaeOHOU

JIUTEPATYPHI

http://school-
collection.edu.ru -



https://sdamgia.ru/
https://soc-ege.sdamgia.ru/
https://soc-ege.sdamgia.ru/
https://neznaika.pro/
http://www.alleng.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

58

59

60

61

62

aJIbACTU0OB 1 KCTOHOB

Crioco0b! moryueHust
aITbIETH/IOB ¥ KETOHOB

OIHOOCHOBHBIE TIPEIETbHBIE
KapOOHOBBIEC KUCIIOTHI,
0COOEHHOCTH CTPOECHMSI UX
MOJIEKYJT

H3oMepus 1 HOMEHKIIaTypa
KapOOHOBBIX KUCIIOT, UX
¢duznyeckue cBoicTBa

XHUMHYECKUE CBOMCTBA
npeielbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

OCco0EHHOCTH CBOWCTB

06.02.2024

Enunas
KOJITCKITHSI

U (HPOBBIX
00pa3oBaTeNbHBIX
pecypcos
Sdamgia.ru —
00pa3oBaTeNbHBIHI
OPTAIT JIS
HOATOTOBKHU K
IK3aMCHAM:
https://sdamgia.ru/

https://soc-

ege.sdamgia.ru
https://neznaika.pro

http://www.alleng.ru/
- DNeKTpOHHAas

ouobInoreka
yueOHOU
JIMTEPATYPHI


https://sdamgia.ru/
https://soc-ege.sdamgia.ru/
https://soc-ege.sdamgia.ru/
https://neznaika.pro/
http://www.alleng.ru/

63

64

65

66

67

68

MYpPaBbUHOH KHUCIIOTBI.
MHuoroo6pa3ue kapOOHOBBIX
KHUCIIOT

OCco0CHHOCTH CBOMCTB:
HENPEEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
THIPOKCUKAPOOHOBBIX KHCIIOT.
[TpencTaBuTEIIN BBICIIUX
KapOOHOBBIX KHCJIOT

ITonsiTHE O MPOU3BOIHBIX
KapOOHOBBIX KUCIIOT

CriocoObI mosryueHust u
IPUMEHEHHE KapOOHOBBIX
KHUCIIOT

CrnoxHuble 3¢upsl:
TOMOJIOTHUECKHUH psif, oO1as
dbopmyna, u3omMepus u
HOMEHKJIaTypa

duznyeckre 1 XUMHUYECKHE
cBoiicTBa 3(hupoB

Pemienue pacy€THbIX 3a1a4: 110

YpPaBHEHUIO XUMUYECKOU

pEeaKuuu, Ha ONPEAECIIEHNE
MOJIEKYJISIPHOUN (OPMYIIBI
OPraHUYeCKOro BEUIECTBa

http://www.alleng.ru/
- DJIeKTpOHHast

onobanorexka
yueOHOU
JMTEPATYPHI


http://www.alleng.ru/

69

70

71

72

[IpakTuueckas padora Ne 3.
Pemenue sxcriepuMeHTaIbHBIX
3amay o Teme "KapOoHoBbIe
KUCJIOTHI. CitoxHBIE dpuphI"

XKupsr: crpoenue, puznveckue u
XUMHYECKHUE CBOMCTBA
(rumposus)

Oco0OeHHOCTH CBOICTB JKHUPOB,
COJIepKAINX OCTATKH
HETpeIeTbHBIX KUPHBIX KHCIIOT.
JKups! B ipupone

Mpi1a Kak COJIA BBICIIIUX
KapOOHOBBIX KUCIIOT, UX
Moronree nercrtaue. Iloustue o
CHHTETHYECKUX MOOIINX
cpenctax (CMC)

http://school-
collection.edu.ru -

Enunnas
KOJUICKIIUS
U(PPOBBIX
00pazoBaTebHBIX
pecypcoB
Sdamgia.ru —
00pa3zoBaTeIbHBIN
TOPTAJ JUIS
HOJITOTOBKH K
IK3aMCHAM:
https://sdamgia.ru/
https://soc-

ege.sdamgia.ru
https://neznaika.pro

http://www.alleng.ru/
- DNeKTpOHHAas

onobanorexka
yueOHOU
JIMTEPATYPHI


http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://sdamgia.ru/
https://soc-ege.sdamgia.ru/
https://soc-ege.sdamgia.ru/
https://neznaika.pro/
http://www.alleng.ru/

73

74

75

76

77

78

I'enernueckas cBI3b
YIJIEBOAOPOOB U
KHUCJIOPOJCOACPKAIINX
OPraHUYEeCKHUX BEIIECTB
Pacuérel o ypaBHEHUsIM
XAMHYECKHUX pEeaKUui

Cucremarusanus 1 00001eHne
3HAHUHU II0 TEME

OO01mas xapakTepuCTHKa
YIIEBOJIOB U Kiaccuukarms
YIJI€BOJOB (MOHO-, IU- U
MOJIMCaXapHUIbl)

Monocaxapuabl: puznyeckue
CBOICTBA U HaXOXACHUE B
pupoe

[IpuMeHeHne TIII0KO3bI, €€
3HAYCHHUEC B )KU3HCACATCIBHOCTU

http://school-
collection.edu.ru -

Enunas

KOJUICKIIUS
U (HPOBBIX
00pa3oBaTeNbHBIX
pecypcos
Sdamgia.ru —
o0pasoBaTenbHbIN
mopTat JuIs
IIOATOTOBKH K
IK3aMCHAM:
https://sdamgia.ru/

https://soc-

ege.sdamgia.ru
https://neznaika.pro



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://sdamgia.ru/
https://soc-ege.sdamgia.ru/
https://soc-ege.sdamgia.ru/
https://neznaika.pro/

79

80

81

82

83

84

85

opranusma

Hucaxapunpl: caxaposa,
MaJIbTO3a U JIAKTO34.
Haxoxnenue B ipupoae u
MIPUMEHEHHUE IUCAXAPUJIOB

[Tonucaxapuasl: CTpOCHUE
MaKpOMOJIEKYJ, PU3NYECKUe U
XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

ITousitre 00 HCKYCCTBCHHBIX
BOJIOKHax

Pelrenue pacueTHBIX 3a7a4 Ha
OTIpeIeIICHUE JTOJTU BBIXO/1a
NPOJIYKTA PEAKIIHMH OT
TEOPETUYECKH BO3MOYKHOT'O
CucremMaruzanys 1 0000I1IeHNE
3HAHUH 10 pa3eny

KonTposnbHas pabora no teme
"Kucnopoacoaepxarniue
OpPraHUYEeCKHE COCTUHEHUS "

AMUHBL: K1accudukarms,
CTPOCHHE MOJIEKYII, 001IIast
bopmyna, uzomepus,
HOMEHKJIaTypa 1 pu3nueckue
CBOMCTBa

http://www.alleng.ru/
- DNeKTpOHHAas
ounbanoreka

yaeOHOMU
JUTEPATYPHI
http://www.alleng.ru/
- DJIEKTpOHHAsI

ounbanoTexka
yaeOHOU
JUTEpaTyphl

http://school-
collection.edu.ru -

Enunasa
KOJUTCKIIHSI

U (POBBIX
00pazoBaTeNbHBIX

pecypcos



http://www.alleng.ru/
http://www.alleng.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

86

87

88

89

90

XHUMHUYECKHE CBOMCTBA
aJ'II/I(baTI/ILIeCKI/IX AMHUHOB

AHWIIMH: CTPOCHUE aHWJIMHA,
0COOEHHOCTH XMMHUYECKUX
CBOMCTB aHWJIMHA

CrnocoOsl nonydeHus u
NpUMEHEeHHE alTn(aTHIECKUX
aMHHOB

AMHMHOKHUCIIOTHI: HOMEHKJIATypa
U u3omepusi, GpuznyecKkue
cBovictBa. OTIeTbHBIE
MPEJICTaBUTENN 0-aMUHOKHUCIIOT

XUMHYeCKHE CBOMCTBA
AMHHOKHCJIOT, UX
OMOJIOTHYECKOE 3HAUYEHUE
amMuHokucioT. CUHTE3 U
TUAPOIU3 MENTUI0B

Sdamgia.ru —
o0OpasoBaTenbHbBIN
nopran IJjisa
IIOATOTOBKHU K
JK3aMCHaM:
https://sdamgia.ru/

https://neznaika.pro

http://www.alleng.ru/
- DJIEKTpOHHAsI

ounbanoTexka
yaeOHOU
JUTEPaTyPhI

http://www.alleng.ru/
- DJIeKTpOHHast

ounobanoreka
yueOHOU
JMTEPATYPHI


https://sdamgia.ru/
https://soc-ege.sdamgia.ru/
https://soc-ege.sdamgia.ru/
https://neznaika.pro/
http://www.alleng.ru/
http://www.alleng.ru/

91

92

93

94

95

96

97

98

99

benku xak npupoaHsie
HOJIMMEPBI; CTPYKTYPbI O€JIKOB

XUMHUYECKHE CBOUCTBA OEIIKOB

AzoTtcoaepikarine
reTePOLUKINIECKIE
coenuHenus. HyknenHnoBble
KUCIIOTBL: COCTaB, CTPOCHUE U
Ouosoruyeckas poiib

[TpakTuueckas pabota No 4.
Perenne sxcriepuMeHTaIbHBIX
3aJa4 1o TeMe
"A3oTcoaepKaliure
OpraHuYecKHue coequHeHus"

[TpakTuueckast paborta No 5.
Pelenune sxcriepruMeHTAbHBIX
3a1a4 o teme "Pacnio3HaBanue
OpPTraHUYECKUX COETUHEHUM"

KonTponbhas pabota mo Teme
"A3oTcoaepkaiue
OpraHUYecKHe coequHEeHus"
OCHOBHEIE TTOHSATHS XUMUHU
BBICOKOMOJICKYJISIPHBIX
COCAUHEHHMI U METObI MX
CUHTE3a —IIOIUMEPU3AIHS U
MTOJIUKOHICHCAIHS
ITnacTmaccel. YTuansanus u
nepepadoTKa MiIacTuKa

DnacToMepbl: HATypalbHbIN

http://www.alleng.ru/
- DNeKTpOHHAas

oubmoreka
yaeOHOU
JMTEPATYPHI


http://www.alleng.ru/

CUHTETUYECKHUE KayUyKH.

Pesuna
http://www.alleng.ru/
- DNeKTpOHHAas

1 OnobImoTeKa
yaeOHOM

Bouiokna: HarypanbHbIe,

HCKYCCTBCHHBIC

100 Y ’
cunternueckue. [lomumepnt

CHeLHMaIbHOIO Ha3HAYECHUs
JUTEpaTyphbl

[TpakTuueckas paborta No 6.
101 Pemenue sxcriepruMeHTaIbHBIX
3azad4 mo treMe "Pacro3HaBadue

II1acTMacc U BOJIOKOH"

O0001IEHHE U CUCTEMATU3ALIUS
U3y4YEHHOr0 MaTepHasa Mo TeMe

102
"BbICOKOMOJIEKYIISIpHBIE

coenuHeHus"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 6


http://www.alleng.ru/

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 10 xmace/ I'a6puensu O.C., OctpoymoB WN.I'., Cnaakos C.A.,
JI€skun A.H., AkiinonepHoe obmectBo «M3naTenscTBo «IIpocBemienue»
Penerutop no xumuu noj penakuueit A.C. Eroposa

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS
Xumus. 10 knacc. YrioyOsieHHbIM ypoBeHb. Me Toauyeckoe nocodue K
yueoHuky O. C. I'abpuensina,

N. T'. Octpoymosa, C. FO. [Tonomapea / O. C. I'ab puensin, U. I'. Octpoymos.
— M. : JIpoda, 2019. — 205, [3] ¢c. — (Poccuiickuii yueOHHK).
HOUPPOBBIE OBPASOBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET uop, snextponHas 1aboparopusi« EnnHas KojuieKkuus uu@poBbIx
oOpa3oBaTelbHBIX pecypcoBy - http://school-collektion.edu/ru

«®DenepanbHBIA HHCTHTYT MEArOrMUeCKUX U3MepeHuin» - http://www.fipi.ru

«DenepanbHbIN EHTP HHPOPMAIIMOHHBIX 00pa30BaTEIIbHBIX PECYPCOB) -
http://fcior.edu.ru

https://proshkolu.info —«3nekTpoHHOE NTEpHOINIECKOE H3TaHUEH

college.ru - pasaen "OtkpoiToro koyiemka" mo xumun. On-line recrupoBanue
(HEeoOX0MMa perucTpaus).
school-sector.relarn.ru - Caiit coiep»HUT TEKCTOBBIE U TpadUuecKue
matepuaisl ( school-sector.relarn.ru ). Bee st Matepuabl pa3MenieHsl U 10

anpecy -informika.ru



