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INOACHUTEJIbBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHOI IPOrpaMMBbl CPEIHETO o011ero
obpazoBanusi(POIl COO), npeacrapnenHsix B denepaqbHOM TOCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom KoHrenmuu mnpemnogaBaHus
y4eOHOro mpenMera «XUMHS» B 00pa3oBaTeIbHBIX OpraHu3anuiax Poccuiickoi
Odenepany, peanu3ylOIIUX OCHOBHBIE 00pa3oBaTENbHBIE MPOTPaMMBI, U
OCHOBHBIX TonoXkeHul «CrTparerun pa3BUTHS BocnuTaHus B Pocculickoil
®epnepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XHUMHST Ha YpPOBHE YINIyOJIEHHOTO HW3YYEHUs 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTo oOpa3oBaHusi ywamuxcsi 10-11 kmaccos.
N3yuenue mpeamera, pealM3yeMoe B YCIOBUAX JU(DPEepeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpU3BAaHO oOOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAUMYIO IS
aJlanTaiyy UX K ObICTPO MEHSIOIMIMUMCS YCIOBUSM KU3HU B COLIUYME, a TAKXKeE IS
MPOJIOJDKEHUs O0y4YeHUs] B OpraHu3anusx mnpodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B nporpamme 1o XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIy4daeT
NOAPOOHYIO  MHTEPHPETALMI0 B  COOTBETCTBMM €  OCHOBONOJIAraroLMMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJeH, coaep KaHus,
pe3ynbTaToB OOydeHHs] M TpeOOBaHWUW K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU QYHKIIMH:

o uHPOPMALMOHHO-METOJUYECKAs,,  pealu3alus  KOTOpodl  obecreunBaer
NOJIydeHHE TMPEJCTaBICHUS O LeNsIX, COJAepX aHuu, OOlEeld cTpareruu
oOy4eHHsi, BOCHUTAHUS W PAa3BUTHUS OOYy4YaIOIIMXCA CPEACTBAMHU IpEAMETa,
U3y4aeMoro B paMKax KOHKPETHOTO MpoQuIs;

e OpraHU3alMOHHO-TUIAHUPYIONIAsi, KOTOpas MpelyCMaTPUBAET ONPEACIICHUE:
MPUHITUTIOB CTPYKTYPUPOBAHHS W TIOCIICIOBATEIHPHOCTH WM3YUYEHUS YYEOHOTO
Marepualia, KOJIMYECTBEHHBIX U KAYECTBEHHBIX €r0 XapaKTEPUCTHK; MOJIXOJ0B
K  (GOpPMHPOBAHUIO  COJEPKATEIBHOW  OCHOBBI  KOHTPOJS W OIEHKH
00pa3oBaTEIbHBIX JOCTH)KEHUN 00yYarolMXCcs B paMKaX UTOTOBOM aTTECTallUuU
B (hopMe eIMHOT0 roCcyJapCTBEHHOTO 3K3aMEHA 110 XUMHUH.

[Iporpamma aJig yriryO0JIEHHOTO U3YUYEHUSI XUMUU:



e YCTaHABJIMBAET WHBAPUAHTHOE MPEAMETHOE COJEp)KaHHE, 005S3aTeNbHOE IS
M3YYCHUS B paMKaX OTAEIbHBIX MpoQuieii, MpeaycMaTpruBaeT pacipeaesieHne
U CTPYKTYpUPOBaHHME €ro MO KJaccaM, OCHOBHBIM COJEpPKaTeIbHbIM
JTUHUSM/pa3ieniaM Kypca,;

e JIA€T IMpHUMEpPHOE paclpeiejieHue y4eOHOTrO BPEMEHHU, PEKOMEHAYEMOIo JUIs
U3YYEHUS OTJICIbHBIX TEM;

e IMpeasiaraeT NPUMEPHYIO MOCIEAOBATEIIbHOCTh U3YUEHHUs Y4eOHOro MaTepuana
C Y4€TOM JIOTUKU MOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKIPEIMETHBIX
CBsI3€H;

e JAET METOJMYECKYI0 MHTEPIpPETALMIO LENeH U 3aJad U3y4deHHs NpeaMera Ha
YIIIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX NPHOPUTETOB B CHUCTEME
cpeaHero  obmero — oOpa3oBaHHS,  COAEPKATEIBHOW  XapaKTEPUCTHUKH
IUTAHUPYEMBIX PE3YJIbTaTOB OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBI
cpeaHero  obmiero  oOpazoBaHUs — (JIMYHOCTHBIX,  METaIllPEIMETHBIX,
OPEIMETHBIX), @ TaKXkKe C Y4ETOM OCHOBHBIX BUJOB y4€OHO-IIO3HABATEIbHBIX
nerlcTBU 00y4aromerocs o OCBOEHUIO COJICPIKaHUSI TIPEAMETA.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYyCMOTpEHa
IPEEMCTBEHHOCTh € OOYy4YE€HMEM XUMUU Ha YpPOBHE OCHOBHOrO OOILIEro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJICHHOW MPOrpaMMOil 1O  XUMHH
00s13aTeNIbHON (MHBApPUAHTHOW) COCTABJISIONIEH COJEpKaHUs yueOHOTO MpeameTa
«Xumus» OocTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUAaTUBHOW COCTABJISIFOIIEH,
KOTOpas JOJDKHA ONPENENIAThCS B COOTBETCTBUU C HAIPABICHHEM KOHKPETHOTO
npoduiis 00yyeHusl.

B coorBerctBHM ¢ KoHuentyanbHbIMH mnoJiokeHusmu PIOC COO o
HAa3HAUYECHUU TPEIMETOB 0a30BOro M yYINIyOJIEHHOIO YpOBHEW B CHUCTEME
nuddepeHIupoBaHHOTO OOy4YEHHUsI Ha YpPOBHE CpeIHero oOiero oOpa3oBaHUs
XUMHSL Ha YPOBHE YINIyOJIEHHOTO W3Y4YEHMs] HalpaBlIeH Ha peau3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TallOM  IOJYYEHUS  XMUMHYECKOIrO
oOpa3oBaHMsI B paMKaxX W3Y4YEHHUsS CHELHAIBHBIX E€CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro NpodeccHoHaIbHOTO
oOpa3zoBanus. B 93Tol CBsA3M H3ydeHHE MpeaMeTa «XHUMHSD OPUEHTHUPOBAHO
NPEeUMYIIECTBEHHO Ha pacllMpeHue U  yriayOJieHue TEeOopeTUYeCKOM |
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOyueHus1, B TOM YHCJIE C IePCIEKTUBON MOCIEAYIOIETrO MOTYyYEHUSI XUMUYECKOTO
oOpa3oBaHUs B OpraHU3aIUsAX MpodecCHOHAbLHOTO 00pa3oBanusi. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk mIaHUpPyeMbIM pe3yjibTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTENbHOM MPOTpaMMbl CpeAHEro oOIIero o0pa3oBaHUS
U3yyeHue rmnpeameTa «XuMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHUs O0ydaroImUXcs, HA (OPMUPOBAHUE Y HUX
OOIIEMHTEIUICKTYaTbHBIX YMEHHM, YMEHHA DPAIMOHATU3ANNKA y4eOHOTO TpyJaa H
00OOMIEHHBIX  CIMOCOOOB  MEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocraBnsomuMu  npeameTa «XUMHUs» Ha YPOBHE YIIyOJIEHHOTO H3y4eHHUs
ABJIAIOTCS YDUIyOsn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHUu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COACpP)KaHUA STUX KYpCOB B MpPOrpaMMe IO XUMHUHU 332 OCHOBY
npuHATel ToJokeHusT PI'OC COO o paznuuusx 0a30BOro W yriryOJIEHHOTO
YPOBHEHN U3YUYECHHUS IPEIMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «OO0mas wu
HEOpraHWYeCcKass XHUMHs» COCTABJISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yUEHHs TpeIMeTa. JDTa CHUCTeMa
3HAHUW [IOJY4YaeT OMNPEAETEHHOE TEOPETUUYECKOE JIOMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yrayOJn€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOXXHOCTh 3HAUUTEJIBHOTO YBEJIUYCHHUS OO0OBEMA 3HAHUW O XUMHUYECKHUX
AJIEMEHTaX U CBOMCTBAX HUX COCJAMHEHUN HAa OCHOBE PACHIMPEHUS U YTIyOJICHUS
MPEACTABICHUN O CTPOCHUM BEIIECTBA, XMMHUYECKON CBSI3M U 3aKOHOMEPHOCTSX
MPOTEKAHUS PEAKIUi, paCCMATPUBAEMBIX C TOYKU 3PCHUS XUMUYECKONH KUHETUKHU
U TepMOAMHAMUKU. M3ydyeHue niepuoanueckoro 3akoHa u Ilepuoanueckoit
CUCTEMbl  XMMHUYECKHX  DJIEMEHTOB O0azupyercssi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHMUYECKUX MPEJICTABICHUSAX O CTPOCHUU aToMa. XMMHYECKas CBS3b
OOBSICHSIETCS C TOUKHU 3PEHUS IHEPreTUYECKUX U3MEHEHUM npu e€ oOpa3oBaHUU U
pa3pylIeHNHU, a TakKe C TOUKHU 3pEHHUsS] MEXaHU3MOB €€ oOpa3zoBaHus. M3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOopMUpOBaHMEM  TpEACTaBIeHUM 00
ANEKTPOXUMHUYECKUX MPOLIECCaX U JIEKTPOJIU3E PACILIABOB U PACTBOPOB BEIIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUI yaenseTcs ocoboe BHUMaHUE BOMPocaM 00 dIEKTPOHHBIX d(deKTax,
O B3aMMHOM BJIUSIHMM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEeaKInuii.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEepKaHUE KypCOB XHUMHH
yIIIyOIEHHOTO YPOBHS U3YyUYEHUS JIJIsl KIIACCOB OMpeAeiéHHOTO Mpodusis (rJIaBHBIM
o0pa3oM Ha HUX CTPYKTypy U XapakTep JONOJHEHUW K oOmei cucreme
MIPEIMETHBIX 3HAHWN) OKA3bIBAIOT BIMSHUE CMEXKHBIE TIpeIMeEThl. Tak, Hampumep,
B COJICpKaHUM TPEMETa JIJIsi KJIACCOB XUMHUKO-(pu3udeckoro nmpodusis O60bInoe
3HaueHHUEe OYyIyT MMETh AJIEMEHTBhl y4eOHOTO MaTepuana mo obmed xumwun. [Ipu
U3YYEHUU TIpeJAMeTa B JAHHOM CJy4yae akIeHT OyJeT caenaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TEOPUN B XMMHUU U B (PU3MKE: aTOMHO-



MOJIEKYJISIpHasl Teopus (MOJEKyJIsipHas Teopusi B (PU3MKE), 3aKOHBI COXpPaHEHUS
MacCbl M DHEPIUM, 3aKOHBl TEPMOJMHAMHUKH, JJIEKTPOJIM3a, IPEACTABICHUA O
CTPOCHMH BEILECTB U IPYTOE.

B TO ke BpeMa B COAEpKAaHMM IIpeAMETa JUId KIJIACCOB XUMHKO-
ounonornyeckoro npoduist OOJNBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae mpenocTaBisieTCsl  BO3MOXKHOCTB — JUIsi  Oosiee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHMUYECKOM OpraHu3aluy  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IpPUMEpPY, TaKHe
CTPYKTYpHBIE€ KOMIIOHEHTBHI, KakK JUNUAbI, OENKH, YTJIEBOJbI, HYKJICHHOBHIC
KUCJIOTB M apyrue. [Ipm 3ToM 3HaHWA O COCTaBE M CBOWMCTBAX NPEICTABUTEIECH
OCHOBHBIX KJIACCOB OPTraHWYECKUX BEIIECTB CIIYXKAaT OCHOBOM IS W3y4YECHUS
CYILIIHOCTH IPOLECCOB (DOTOCHHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnnane ¢opMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOIIEHayYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX
3HaHUU H3ydeHHEe MpenMera «XUMHs» Ha YyriayOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-HayudHble NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu wu3yyeHun ydeOHOro mnpeamera «XUMHsD) Ha YINIyOJIEHHOM YpPOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOT'O M CpeAHero oOiero oopasoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBJSIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHhI. Pemenne
TOM 3a7aud Ha YIIyOJIEHHOM YPOBHE U3YYEHHUS IMpeAMeTa MpPearonaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opmupoBaHMEe MNpEACTAaBICHUN: O MaTepUaIbHOM  E€IMHCTBE  MHpAa,
3aKOHOMEPHOCTSIX U IO3HABAEMOCTH SBJICHUN NPUPOABI, O MECTE XHMHUHU B
CUCTEME €CTECTBEHHBIX HayK U €€ BeAyllel poin B 00eCIeYeHUH YCTOWYUBOTO
pa3BUTHSL ~ 4YeJIOBEYECTBA: B PELICHUH  MNPOOJIEM  IKOJIOTUYECKOM,
HHEPreTUYECKON U MUILEBOM O€30MaCHOCTH, B PA3BUTHUU MEIMIIMHbBI, CO3TaHUU
HOBBIX MaTepuajoB, HOBbIX HMCTOYHHUKOB DJHEPruu, B 0OecleuYeHuu
pPalMOHANIBHOTO TPUPOAOIONIb30BaHUSA, B (DOPMUPOBAHUU MHUPOBO33PEHUS U
oOmel KyJnbTyphl 4eJIOBeKa, a TakKe DKOJIOTMYECKM OO0OCHOBAHHOIO
OTHOILIEHUS K CBOEMY 370POBbIO U IIPUPOJHOU CpELE;

e OCBOCHME CUCTEMBI 3HAHMH, JICKAIIMX B OCHOBE XMMHUYECKOW COCTABIIAIOLIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHIAMEHTAIbHBIX MOHATUH, 3aKOHOB U
TEOPUH XHMMHUH, COBPEMEHHBIX IPEACTABICHUM O CTPOCHUU BEIIECTBA HA
Pa3HBIX YpPOBHAX — AaTOMHOM, HMOHHO-MOJIEKYJIIPHOM, HaJAMOJIEKYJISIPHOM, O



TEPMOAVUHAMMUYECKUX U  KHHETUYECKUX 3aKOHOMEPHOCTSIX IPOTEKaHUs
XUMHUYECKUX PEAKIUN, 0 XUMUYECKOM PAaBHOBECUH, PACTBOPAX U JUCHEPCHBIX
CHUCTEeMax, 00 OOIIKX HAYYHBIX MPUHIIMIIAX XUMUYECKOTO MPOU3BO/ICTBA;
dopMupoBaHre y 00y4aronMxcsi OCO3HAHHOTO TTOHUMaHUSI BOCTPEOOBAHHOCTH
CUCTEMHBIX XMMUUYECKUX 3HAHUN JJIs1 OOBSICHEHUS KIHOYEBBIX UIEH U mpoliaem
COBPEMEHHOM XWMHH, [UIsI OOBSICHEHUS] W IPOTHO3UPOBAHUS SIBJICHUH,
HUMEIOIINX €CTECTBEHHO-HAYUYHYIO MIPUPOJY; 'PaMOTHOIO pEIICHHs IpoOiieM,
CBSI3aHHBIX C XHMMEW, MPOTHO3UPOBAHUS, aHAJIM3a U OLEHKU C MO3UIMM
AKOJIOTMYECKON 0€30MaCHOCTH MOCJIEACTBUNA OBITOBOM M HPOU3BOJACTBEHHOU
NEATENbHOCTH 4YEJOBEKAa, CBA3aHHOM C XUMUYECKUM IPOU3BOACTBOM,
VICIIOJIb30BAaHUEM U NIEPEPAOOTKON BELIECTB;
yriayOieHne npeICcTaBICHU 0 HAyYHbIX METO/1aX MO3HAHUS, HEOOXOUMBIX IS
OpUOOpEeTEeHUs] YMEHUN OpPHEHTUPOBAThCSI B MUPE BEIIECTB U OOBSCHEHUS
XUMUYECKUX SBJICHUM, MMEIOIUX MECTO B IPUPOJE, B IPAKTUYECKON
NEATEIBHOCTH U ITOBCEIHEBHOM KU3HU.

B miane peanuzanuy MmepBOOYEPEIHBIX BOCIUTATEIBHBIX W PA3BUBAIOIINX

(GyHKIIUN 1IEJIOCTHOM CHCTEMBI CpefHero oOIiero oOpa3oBaHUsI MPU HU3YUYCHUH
npeaMera «XuMHsS» Ha  YroyOJ€HHOM  ypoBHE  OCOOYI0  aKTyaJdbHOCTH
MPUOOPETAIOT TAaKKUE LU U 33]]a4H, KaK:

BOCITUTaHUE YOCKIEHHOCTU B NMO3HABAEMOCTH SIBJICHUM MPUPOJIbI, YBAXKEHUS K
IPOILIeCcCy TBOPUECTBA B OOJACTH TEOPETUUECKUX U TMPUKIIATHBIX UCCIIEI0BAHUN
B XUMHUH, (OPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH;
pa3BUTHE MOTHUBAIMM K OOYYEHHIO U TIO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO U CaMOBOCIIUTAHUIO HA OCHOBE YCBOCHHS OOIIEUETOBEYECKUX
LICHHOCTEH;
pa3BUTHE TO3HABATEIbHBIX HWHTEPECOB, HWHTEJUIEKTYaJbHBIX U TBOPUYECKUX
crocoOHOCTeW  oOydarommxcsa, (HOPMUPOBAHME Yy HHUX CO3HATEIHHOTO
OTHOIIEHUS K CaMO0OOPa30BaHUIO U HEMIPEPHIBHOMY 00pPa30BaHUIO KaK YCIOBHUIO
YCIIEUTHOU npodeccCuoHaTbHON 151 00111eCTBEHHOM JIEATENBbHOCTH,
OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO M MOTPEOHOCTH B 3J0POBOM
o0Opase XK13HH,
dbopMupoBaHHE€ YMEHUW U HABBIKOB Pa3yMHOr0 MPUPOIOINOIb30BAHUS,
Pa3BUTHE DKOJOTUYECKOW KYyJNbTYphl, NMPUOOPETEHHE ONbITa OOIIECTBEHHO-
MIOJIE3HOM IKOJIOTUYECKOMN AEATENBbHOCTH.

OOmiee 4dHCIO 4YacoB, MPEAYCMOTPEHHBIX [IJIi WM3YyYCHHUS] XUMHUU Ha

yIIIyOJI€HHOM YPOBHE CpejHero ooOIiero obpasoBaHus, cocTapiseTr 238 4acoB: B



10 xnacce — 136 uvaca (4 vaca B Hegemwo), B 11 kmacce — 102 4gaca (3 4daca B
HEJICITIO).



COJEPKXAHUE OBYUYEHUA

10 KJIACC

OPI'AHUYECKAS XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[Ipeamer W 3Ha4YeHME OpPraHUYECKOM  XUMHUH, IPEACTaBICHUE O
MHOT000pa3iy OPraHUYECKUX COETHMHEHHUIA.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OPraHUYECKUX COCAUHEHMSIX. THumbpl THOpUAM3AIMM aTOMHBIX OpOuTasen
yraepoaa. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW CBsSI3U (OOMEHHBIN U JIOHOPHO-
akuenTopHbli). Tumbl nepekppiBaHHs aTOMHBIX oOpOuTanedl, ©- U T-CBSA3M.
OpnuHapHasi, ABOMHas M TpolHas cBsi3b. CHocoObl pa3pbiBa CBSA3EH B MOJEKYJax
oprannueckux BemiecTB. [loHsTHe o0 cBOOOAHOM paaukane, Hykieoduie u
anexTpodue.

Teopuss crTpoeHnss oOpraHndeckux coeauHeHui A.M. byrtnepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COENMHEHUH. MOoeKylIsipHble U  CTPYKTYpHbIE  (HOPMYJIBI.
CrpykrypHble (QOpMyJbl pPa3lIMYHBIX BHUAOB: pPa3BEPHYyTas, COKpall€HHas,
ckenetHas. M3omepuss. Buapl wu3omepuu: CTPyKTypHas, IPOCTPAHCTBEHHAs.
OnexTpoHHbIE AP(PEKTH B MOJEKYJaX OpraHUYECKUX COCTUHEHUM (MHIYKTHBHBIMN
Y ME30MEpPHBIN 3PPEKThI).

[IpencraBnenne o KilacCU(pUKALMKM OpraHMyeckux BewiecTB. IlloHsTHe O
byHkunoHanbHOM rpymnmne. I'omomnorus. ['omonoruueckue psanpl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJIEIbHBIX IIPEICTABUTEIICH.

OcobeHHocTH M Kiaccu(UKaIMs OpraHndeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKIINA B OPTAHUUYECKON XUMUHU.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHHWE C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepuajaMd Ha HUX
OCHOBE, OMbITHl IO MPEBPALIEHUIO OPTraHWYECKUX BEIIECTB IPU HArpEBAHUU
(mnaBieHue, OOyTJIMBaHHE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJAENEH MOJEKYJ
OpraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Anxansl. ['omonorudeckuil psij aakaHoB, o0mas ¢popMyiia, HOMEHKIATypa U
M30MepHUs. DICKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJN alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTanel yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA QJIKAaHOB: peakUUd 3aMElIeHUs, H30MEpU3aluHu,
JNErHIpUPOBaHMs, IIUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoze. CriocoObl MOMy4YEHUs ¥ TPUMEHEHUE AITKAHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOEHUS M XUMHUYECKHMX CBOMCTB MaiblX (IUKIONPONAH, UUKJIOOYTaH) H
OOBIYHBIX (IIUKJIOTIEHTAH, IMKJIOTEKCAaH) HMKI0aTKaHOB. CrocoObl MOy4YeHHS U
MPUMEHEHUE ITUKII0AIKAHOB.

Ankenspl. ['oMoyiormaeckuii psii aakeHoB, oOmas (hopmysia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOECHUE MOIEKYJ alKeHOB, SpP*-
ruOpuau3anysl aTOMHBIX OpOWTaneld yriepoaa, 6- U m-CcBiI3u. CTpyKTypHas
reomeTpuyeckas (UMc-TpaHc-) u3oMepus. PuU3NyecKkue CBONCTBAa AJIKEHOB.
XHWMHYECKHE CBOMCTBA: PEAKLIMH IPUCOECAVHEHUS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, MOJUMEpHU3alUd U okucieHus. IIpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakiMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOMYYEHHs U IPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccugukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONpSsDKEHHBIX  AueHoB, 1,2- u  l4-pucoequnenue. llonumepuzanus
COMNpPsKEHHBIX JUEHOB. CrocoObI MOJIy4YeHUs U IPUMEHEHNE aJlKaJIueHOB.

Anxunsbl. 'oMonorudeckuit psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpuan3anus aTOMHbIX opOuTaneil yriepoaa. dusnyeckue CBOMCTBA AJTKUHOB.
XHUMHUYECKME  CBOMCTBA:  peakUMW  NPHUCOCIUMHEHHUS, JUMEpU3alud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKHHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psii apeHoB,
obmiast popmyna, HOMEHKIIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl Oenzona. dusnyeckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajuKalie, peakuuu MNPUCOCAUHEHUS, OKHUCIECHHE TOMOJIOTOB
oenzona. IlpeacraBneHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JbHOM KOJIbLIE Ha MpUMEpPEe aJKWIbHBIX pPAIUKaIOB, KapOOKCHUIHHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOGeHHoCTH
XUMHUYECKHUX CBOMCTB ctupona. [lonmumepusanus cruposna. CriocoObl MOTyUYeHUs U
NPUMEHEHUE apOMATUYECKHUX YTIIE€BOJAOPOIOB.



[Ipuponnsiii Ta3. [lonmytHeie HedTaHBIC Ta3bl. HedTh u €€ nmpoucxoxaeHue.
KameHHbI# yroas u mpoAyKThl ero nepepadbotku. CrocoObl nepepaboTku HedTH:
MEPETrOHKa, KPEKUHT (TePMHYECKHH, KaTaTUTHYECKHil), PUGOPMUHT, MHUPOIIU3.
[IpomykThl mepepabOTKH HEPTH, KX TPUMEHEHNE B POMBITTUICHHOCTH U B OBITY.

['eHeTyecKas CBSI3b MEXKY Pa3JIMYHBIMU KJIACCAMU YTIJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTEeHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIILy, HUTPOrPyNNly, UIUAHOTPYIIILY,
amuHOrpynmy. JleiicTBue Ha TrajJOTeHIPOU3BOJHBIE BOJHOTO W CIHUPTOBOTO
pactBopa wIENOYHd. B3auMoaencTBUe IUTaIOTEHAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METAJIJIOOPTaHUYECKUX COCIMHECHUSX. Hcnonbs3oBaHue
rajJjlor€HIPOU3BOIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHHKE M TMpPU CHUHTE3€
OpraHUYECKUX BEIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHUS BEUIECTB W HX NPEBpALCHUN:
u3ydeHue (PU3MUECKUX CBOMCTB yIJIEBOJOPOJOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakuuil yrieBoJIOpOJOB pa3IMyYHbIX KiaccoB (oOeciBeunBaHHe OpPOMHON Win
WOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCIHCTBUE alleTHIIEHA C
aMMUa4YHbIM pacTBOpoM okcuaa cepedpa(l)), kadyecTBeHHOEe OOHapyX)eHUe
yriepoja MU BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJIEHA U
U3y4YE€HHUE €ro CBOMCTB, O3HaKomiieHHEe ¢ KosuekuusMu «HepTts» n «Yromby, ¢
oOpasllaMM TUIaCTMacC, KayuyyKOB M PE3UHBI, MOJECIMPOBAHUE MOJEKYI
YTJIEBOJOPOIOB U raJIOr€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucnopoaconepxaiiue oprannieckme CoeAUHEHMS.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MoJekyd (Ha mpumepe
METaHOJIa W J3TaHona). l'oMonorumueckud pdan, obmas Qopmyna, u30Mepus,
HOMEHKJaTypa u kinaccupukauus. Dusmyeckue CBOWCTBA  NpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BoaopoaHbIE CBS3M MEXAY MOJIEKYJIaMH CIIHPTOB.
XUMUYECKHE CBOWCTBA: pPEAKUUM 3aMENICHUs, JerujpaTallid, OKHUCIEHUS,
B3aUMOJICHCTBUE C  OpPraHMYECKUMHU W  HEOPraHMYEeCKMMH  KHUCJIOTaMH.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE CIUPTHI. [[eiicTBHE 3TaHOJa U METAaHOJA
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUsS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepus. OcoOEHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICUCTBHE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTAMU, KayeCTBEHHAs peaklusi Ha MHOTOATOMHBIE
cnupthl. [IpencraBieHne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMElICHUS.



JeiictBue Ha opraHu3m desnoBeka. CrnocoObl MOMyYeHHUS U TNPUMEHEHHUE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHHUE MOJNEKYJIbl, B3aMMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
oenzonpHOrO simpa. dusmueckue cBoicTBa (Penona. OCoOEHHOCTH XUMHUYECKUX
cBOCTB (eHnona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (DeHona.
CrniocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruatas cModa.

KapOGoHuiibHbIE COETUHEHUS] — alIbJIETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, oOIIas
dbopmyna, m3oMepusi U HOMEHKIaTypa. (DuU3NUecKWe CBONCTBA albJCTHIOB H
KEeTOHOB. XMMHUYECKHE CBOWCTBAa  albJCTMJOB M  KETOHOB:  pEaKIuu
npucoenruHeHns. OKUCICHUE AIbAETUI0B, KAUECTBEHHBIE PEAKIIMHA HA AJIbJACTUIBI.
CriocoObl IOJTy4eHHS ¥ IPUMEHEHHE aIbJIETH]IOB U KETOHOB.

OOHOOCHOBHBIE TIpE/IENIbHBIE KApOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCTOT. M3oMepust u HOMeHKIatypa. Pusndeckue CBONCTBA
OJIHOOCHOBHBIX TMPEAEIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOJHBIE CBS3U MEXITY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi >TepUPHUKALNU, PEAKIUU C YYaCTHEM YIJIEBOAOPOJHOIO paJvKala.
OcoOeHHOCTH CBOMCTB MYypaBbHMHON KHUCJIOTHL. [loHSAITHE O MNPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOWCTB HEMPEICIbHBIX UM apPOMATUUECKHX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCJIOT, THUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAas, MaJbMUTHUHOBAsA, OJICMHOBAs, JIUHOJEBAS,
JuHOoNeH08as KUcnoThl. CocoObl MOTYYEHUs: U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUs U
HOMEHKJIaTypa. PHU3NUECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJW3 B KHUCION U
HIETIOYHOM cpee.

Kupswi. Ctpoenue, GpU3NUeCKUe U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1ienoyHo cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKH
HETpPEETbHBIX JKUPHBIX KUCIOT. JKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JICHCTBHE.

OO61as xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, Tu-
U monMcaxapunibl). MoHOcaxapuabl: TJIIOKO3a, (PpykTo3a, TajlakTo3a, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBAa U HaxoxkaAeHHe B npupoje. DoTocuHTeEs.
XUMHUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIUN C YUACTUEM CIUPTOBBIX U AJIbJACTUIHON
TPyII, CIOUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
JaKkTo3a. BoccTaHaBnMBaKOIME U HEBOCCTAHABIIMBAIOIINE Aucaxapuasl. [ uaponus
nucaxapunoB. Haxoxaenue B mpupone u npumeHnenue. [lonucaxapuasl: Kpaxmail,



JIMKOTEH MW 1esuitosio3a. CTpoeHHe MAaKpOMOJIEKYJ Kpaxmania, IJIMKOT€Ha W
HeJuTroNo3bl.  PU3WYECKHE CBOWCTBA KpaxMala W LEIUTIOJNO03bl. XHUMHUYECKHE
CBOMCTBA KpaxMalia: THAPOJIN3, KAYECTBEHHAs PEaKUUs C HMOJAOM. XHUMHUYECKHE
CBOMCTBA IEIUTIOJIO3BI: TUAPOIU3, MOdydeHne 3(pupoB 1emutrono3sl. [loHarue o6
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKCIEPUMEHTAJIbHBIE METO/Ibl HW3YUYE€HHUS BEIIECTB WU HUX NPEBPAILICHUN:
PAaCTBOPUMOCTH PA3JIMYHBIX CIIMPTOB B BOJIC, B3aWMOJICMICTBUE ATAHOJIA C HATPUEM,
OKHCJICHHWE ATWJIOBOTO CIHMPTa B ajbJIETHU]l HA PACKAIEHHONM MEIHOM IPOBOJIOKE,
OKHCIICHHE ATUJIOBOTO COUPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIIMM Ha aibAeTUlibl (C THUIPOKCUIIOM
nuammuHcepeOpa(l) u  tuapokcumom  meam(ll)), peaknms rTaMmepuHa  C
ruapokcugom Menu(ll), xuMuueckue CBOMCTBA pacTBOpa YKCYCHOM KHCJIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIOKO3bI ¢ ruapokcuaoMm meau(ll), BzammonpeiicTBue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTAJIbHBIX 3aJa4 1Mo TemMaM «ChupThl U
dbenomsly, «KapooHoBbIe KHCIOTHI. CIIOKHBIE YPUPBI.

A3o0Tcoaep:Kaliue OpraHnv4ecKue cCoeJuHeHu .

AMUHBI — OpraHUYecKre MPOu3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUyecKue W apoMaTUYECKHUE; TIEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crtpoenue Moliekys, oOmias gopmysa, U30MepHs, HOMECHKJIATypa M (hU3NYECKHe
CBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(paTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
aJKUJIAPOBAHUE, B3aWMOJCUCTBUE NMEPBUYHBIX AMHHOB C A30TUCTOM KHCJIOTOM.
Conu ankuaaMMOHUSL.

AHUIVMH — TPEACTaBUTENb aAMHHOB apoMaTudyeckoro psana. CrpoeHue
aHuiauHa. B3anMHoOe BiMsSHUE TPYIN aTOMOB B MOJIeKyJe aHuianHa. OcoOeHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWIMH. CriocoObl
MOJyYeHUsT M TpuMeHeHue anudaruueckux amMuHOoB. [lonmydyeHue aHuiMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknatypa u uzomepusi. OTaenbHbIe IPEACTaBUTEIN O
AMUHOKMCIIOT: TJMIMH, ajdaHuH. Ou3nueckue CBOMCTBA  aMUHOKMCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpPHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAINY, O0Opa30oBaHUE TENTUIHONW CBS3H.
buonoruueckoe 3HaueHrne aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 TENTUIOB.

benku kak mnpupojHble TOAUMEpbl. llepBuyHas, BTOpUYHAsE M TpPETUYHAS
CTpyKTypa OenkoB. XUMHYECKHE CBONCTBA OCJIKOB: THUAPOJIN3, JCHATYpaIus,
Ka4eCTBEHHBIC PEAKIINU Ha OCIIKHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pacTBopeHue O€NIKOB B BOJie, JeHATypalus OEJKOB NpH HarpeBaHWU, IIBETHBIC
peakiuu Ha OeJIKM, peIICHHE OKCIEPUMEHTAJIbHBIX 3aJa4 10 TeMaMm



«A3oTcomepkalpe ~ opraHMyeckue — coeauHeHus’» U «Pacmo3naBanme
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKy/ISIDHbIE COeIMHEHUS.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNN, CPEIHAS MOJIEKYIIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEOUHEHHM —
MOJIMMEPU3ALMS U TOJIMKOHIEHCALINS.

[TomumepHbie wmatepuansl. [lmacTmacchl  (MONMMATUIICH, MOJUIPOIUIIEH,
NOJUBUHWIXJIOPHU, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJuKapOOHAaTHI,
noJimdTUICHTepePTaar). Y Trim3aus 1 nepepadoTKa miacTuKa.

DJIaCTOMEDHI: HaTypaJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKd
(OyTaareHOBBIN, XJIOPOMPEHOBBIN, U30MIPEHOBBIN) U CUITMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, MIEPCTh, MIETK), HICKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPHI, OMOpa3naraeMple MOJIUMEPHI).

OKCIEpPUMEHTAIbHBIE METOJbl HW3YUYEHHUs BEIIECTB W HUX MPEBpAIICHUI:
O3HAaKOMJIEHUE ¢ 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIIEHUE JKCIEPUMEHTAJIbHbIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

PacuérHble 3anaumn.

Haxoxnenne MoniexkyJasipHOH (QOpMyJbl OpPraHUYECKOTrOo COEIUHEHHs IO
MacCOBbIM  JIOJIIM  3JIEMEHTOB, BXOJSIIMX B €ro0 COCTaB, HAaXOXIEHUE
MOJIEKYJISIpHON  (pOpMYJIbI OPraHUYECKOro COequHEHUs 1Mo Mmacce (00béMy)
MPOJYKTOB CrOpaHus, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaklMu W/WIM HCXOJHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYJIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
MOJYYEHHUSI, OMpENECICHUE AOJM BBIXOJA MPOAYKTAa PEAKLIHMH OT TEOPETHYECKHU
BO3MOKHOTO.

MexnpeaMeTHble CBA3H.

Peanuzanus MeXXIpeAMETHBIX CBSI3€U IPU U3YYEHUHU OPraHUYECKOM XUMUHU B
10 kmacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTEeCTBEHHO-
HAy4YHBIX TIOHSATHUW, TaK U TOHSITUH, MPUHATBIX B OTIEIBHBIX MpeaIMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHNWE, HAYYHBIN (DaKT, THUIIOTE3a,
TEOpus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccupukauus, HaOIIOJCHHE, H3MEpEHHE,
DKCHEPUMEHT, MOJENb, MOJICIINPOBAHHUE.



@usuka: Marepus, aToM, DJJEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PM3WYECKHE BEIMYUHBI, CIUHUIIBI W3MEPEHHS, CKOPOCTh, JHEPTHs,
Mmacca.

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTabOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(PHBIA U TeTepOTPO(PHBIA TUIl MUTAHUA, OpOKEHUE,
dboTocuHTE3, nbIXaHWE, OENKHU, VYIJIEBOJbI, >KUPBI, HYKIECHHOBBIE KHUCIIOTHI,
(hepMEHTHI.

['eorpadusi: mosie3HbIe HCKOTaeMbI€, TOTINBO.

TexHONMorusl: TNHILEBbIE NPOAYKThI, OCHOBBI PAUMOHAIBLHOIO IHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckre 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX siaep. XuMHYeCKU 3nemMeHT. M3otonel. CTpoeHue
AJIEKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBBIC YKCJIA. JHEPreTUUYECKUE YPOBHHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue dJIEKTPOHOB IO AaTOMHBIM  OPOUTAJISIM.
DnexkTpoHHBIE KOH(DUTYpAIIMK aTOMOB 3JIEMEHTOB MIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHHH, DJIEKTPOHHBIC KOH(MDUTYypaIlMi HOHOB.
DJEKTPOOTPULIATETBLHOCTb.

[lepnognuecknil 3akoH U llepuoanueckas cucreMa XUMHAYECKUX DJIEMEHTOB
J.UN. Menneneera. CBA3b NEPUOANUECKOrO 3aKOHA U [lepronnueckor CHUCTEMBI
XAMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKHX JIEMEHTOB M 00pa3yeMbIX UMU
MNpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaM ¢ TIepuojaM. J3JHAYEHUE
nepuoauueckoro 3akoHa /[.11. Menneneesa.

XuUMHYECKass CBA3b. BUIBI XUMHMYECKOM CBS3U: KOBAJICHTHAs, WOHHAs,
MeTanyeckas. MexaHu3Mbl 00pa3oBaHUs KOBAJCHTHOW CBSI3U: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA. DHEPTrUs U JJIuHA CBA3U. [[0JIsI]pHOCTH, HATTPABJIEHHOCTH U
HACBIIAEMOCTh KOBAJICHTHOM cBsA3U. KpatHeie cBs3u. BogoponHas CBs3b.
MexMOoneKysspHble B3aUMOECHCTBHS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYpPbl MOJIEKYJ C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOT'O MEPUOIA).



[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUIX. COCTaB KOMILUIEKCHOIO MOHA!
KOMITJIEKCOOOpa3oBaTenb, JIMTAaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[loHATHE O KOOPAMHALIMOHHON XUMUH.

BemectBa  MONEKYJIAPHOTO UM HEMOJIEKYJSIPHOTO  CTPOCHUA. [ HIBI
KPUCTAJUIMUECKHUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonarue o aucnepcHbIx cucremax. MctuHHbie pacTBopsl. [IpencraBnenue o
KOJUIOMJHBIX pacTBopax. CrnocoObl BBIpAXKEHUS KOHIIGHTPALIMM PaCTBOPOB:
MaccoBasi JoJisl BEUIECTBA B PaCTBOPE, MOJISIpHAsl KOHILIEHTpalus. HacelllieHHbIE U
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukaiys n HOMEHKIaTypa HEOPTaHWYECKUX BEIIECTB. T pUBHUATLHBIC
Ha3BaHUA OTEJIBHBIX NPEACTABUTEICH HEOPTAHNYECKUX BEILIECTB.

Knaccudukaiuysa XuMuueckux peakiuii B HEOPraHWYECKONW U OpraHu4eCKOM
XUMHUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
DHEPTUU MPU XUMHUYECKUX peakiusxX. TernoBbie 3QPEKThl XUMUUYECKUX PEaKIUu.
TepMoxXuMuYecKue ypaBHEHUS.

CkopoCTh XUMHUYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3IMyHbIX (PaKTOPOB.
['oMOreHHbIE U reTEPOreHHbIE peakuu. Katanns u katanu3aTtopsl.

OO6paTtuMble 1 HeOOpaTUMbIEC peaklui. XuMHueckoe paBHoBecue. KoHncranrta
XUMHUYECKOTO paBHOBecHUs. (DakTOphI, BIHSIOIIME HA IMOJIOKEHUE XUMHUYECKOIO
PaBHOBECHS: TEMIIEPATypa, JABJICHUE U KOHLIEHTPALIMU BEIIECTB, YYACTBYIOLINX B
peakuuu. [Tpunuun Jle [larense.

Onextponutnyeckas aucconuanusi. CuibHbIE W clIaOble DJIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PAaCTBOPOB: KHUCIOTHAs, HEUTpalibHAasd,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipolecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
Baxnelnme OKHCIMTEIM W BOCCTAaHOBUTEIHW. METOJ AJIEKTPOHHOTO OasaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIECTB.

DKCHEPUMEHTAJIBHBIE METOJbl W3YUYECHHUS BEIIECTB W HUX NPEBPAIICHUM:
pa3jI0KEHHUE TIEPOKCHUIA BOAOPOJA B MPUCYTCTBUU KaTaIM3aTopa, MOMAEIU
KPUCTAUTNYECKUX PEHIETOK, TPOBEJCHNE PEAKIIUM HOHHOTO 0OMEHa, OTpe/IeICeHHUE
Cpeabl PacTBOPOB C IMOMOIIBI0 WHIAWKATOPOB, U3YYEHUE BIMSHUSA PA3IAYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKOW PEAKIMU ¢ TOJOKEHHE XUMHYECKOTO
PaBHOBECHSL.

Heopranuuyeckast xuMmusi.

[Tonoxxenne HemetayuioB B llepuomnyeckor CHUCTEME  XMMHUYECKHUX
anemenToB J[.M. MenzaeneeBa u 0COOEHHOCTU CTPOEHUSI UX aTOMOB. DU3HUECKUE



CBOMCTBa HEMETAJUIOB. AJIJIOTPONUS HEMETAJUIOB (HAa MpUMEpEe KHUCIOPOJa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenne, ¢gusnueckne M XUMUYECKHE CBOWMCTBA: PEAKIUU C
METaJUIAMA M  HEMETAJJIaMH, BOCCTAHOBHUTEIBHBIE CBOWCTBA. [ MApuUIBL
TomMBHbBIC ATIEMEHTHI.

["anorensl. Haxoxknenue B Mpupoje, CrocoObl MOMydeHUs, (U3HYECKUE U
XUMHUYECKUE CBOMCTBA. ['amoreHoBoAopoabl. BaxHelme Kuciopoacoaepkaime
COEJIMHEHHUS rajnoreHoB. JlabopaTopHble U TMPOMBIIUIEHHBIE CIIOCOOBI MOTYyYEeHUS
rajgoreHoB. [I[puMeHeHre rajJoreHoB U UX COESUHEHUM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
Kkuciopoaa. OuU3NUeCKue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U IEPOKCUBL.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOOBI TMOJYYCHHS, (PU3UUECKHE U
xummudeckue cBoictBa. CepoBogopona, cyibbuasl. Oxcupn cepoi(lV), oxcun
ceprl(VI). CepHucras u cepHas KUCIOTBI U WX coiid. OCOOEHHOCTH CBOWCTB
cepHOU KucoThl. [IpuMeHeHne cepbl U €€ COeTMHEHU.

A3zor. HaxoxaeHue B mpupoje, CHocoObl ModayyeHus, (U3HYECKUE U
XUMHAYECKHE CBOMCTBA. AMMMAaK, HUTpUAbL. OKCUAbl a30Ta. A30THCTast U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHune azoTa
U €r0 COCTMHEHHU. A30THBIE yI00pEHHUS.

®ochop. Haxoxnenwe B mpupone, CHocOOBI MOMy4deHUs, (GU3HUECKUE H
xumudeckue cBoictBa. Dochuapl u Gochun. Oxcuasl ¢ocdopa, dochopHas
kuciora u e€ conu. llpumenenue ¢ochopa u ero coenunenuii. docdopHoie
yaoOpeHus.

VYraepon, HaxoXaeHHWE B NpUpoje. AJUIOTPONMHBIE  MOJIU(PUKAIMY.
duznyeckue M XUMHUUYECKHE CBOWCTBA TPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogom. Okcun yriepoxaa (l1), okcun yrnepona (1V), yronbpHas kuciora u e
colii. AKTUBUPOBAHHBIA Yyroyb, ancopOuusa. Dynnepensl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEMIECTB, 0OPa30BaHHBIX YTJIEPOJOM, U €T0
COEJIMHEHUH.

Kpemuuii. Haxoxaenue B mpupoje, CrocoObl MOJydeHHUs, (Pu3NUecKue U
xumuyeckue cpoiictBa. Okcun kpemuusi (1V), kpeMHueBass KHCIIOTa, CUIMKATHI.
[IpumeHeHue KpeMHUs U ero coequHeHuit. CTeKs0, ero mojiydeHue, BUIbl CTEKIIA.

[Tonmoxenne MetamioB B [leproandeckoil cuCTEME XUMUUYECKUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS DJJICKTPOHHBIX O00JIOYEK aTOMOB MeTajuioB. OOmiue
dbusnyeckue cBorcTBa MeTawioB. [IpuMeHeHHe MeTamioB B OBITY M TEXHHKE.
CnuiaBbl METaJIOB.



DNEeKTPOXUMHYECKUN psAl  HamnpsbkeHuid  MertamuioB.  OOmme  crnocoOsbl
MOJTYYCHUS METaJLJIOB: TUAPOMETAILTY Prusl, MAPOMETAILTYPrus,
anexktpomerautyprus. I[lonarue o koppo3un metamioB. CrnocoObl 3alUThI OT
KOPPO3HH.

Oo6mas xapakrepuctuka MmetamioB |A-rpynmnsl [lepuonnueckoit cucTeMsl
XUMUYECKUX 2JJieMeHTOB. Harpuihi u kanuil: mnosydeHue, ¢u3MuecKue U
XUMUYECKUE CBOKCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHEHHU.

O6mas xapakrepuctuka metayioB |IA-rpymnmer Ilepuoguyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblHi: TOJydeHHe, (U3HYECKUE U
XUMHUUYECKUE CBOMCTBAa, MPUMEHEHUE TMPOCTHIX BEIIECTB M HUX COCAUHEHUH.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS.

AIOMUHMI: TTOTy4YeHue, GU3nYecKrue U XMMUYECKUEe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIIeCTBA M €ro coeauHeHuid. AmdoTrepHbie CBOMCTBAa OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMIUIIEKCHI aTFOMUHUS.

OOmasi xapakTepucThka MeTauioB T1o0ouHbIX moarpymm  (b-rpymm)
[Teproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

OuU3NYECKNEe U XMMHYECKHE CBOMCTBA XpOMa U €ro coenuHeHuil. OKCUIbI U
runpokcuabl xpoma (1), xpoma (1) u xpoma (VI). XpomaTsl U quXpoMaThl, UX
OKHUCIIUTEINbHBIE CBOMCTBA. [lonyUeHne u npuMeHEeHne Xxpoma.

dusnyeckue M XUMHAYECKHE CBOMCTBA MapraHua W €ro COCAWHECHUU.
Baxmwueiimme coenunenns Mapradma (I1), mapranma (1V), mapranma (V1) wu
mapranna (VII). [TepmaHranat kaausi, €ro OKUCIUTEIbHBIC CBOMCTBA.

dusznyecKue U XUMHUYECKUE CBOWMCTBA JKejie3a U ero coeauHeHuil. OKCUbI,
rupokcu bl i conn xkenesa (1) u xxenesa (1), [Tonydenue n npuMeHeHue Kxene3a
U €ro CIUJIaBOB.

du3nyecKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHui. [lonydyenue u
MPUMEHEHUE MEJIU U €€ COSTUHEHUI.

[Muuk: momydyeHue, GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCH/IA [IMHKA, TUIPOKCOKOMILIEKCHI ITMHKA. [IpuMenenue
[IMHKA U €r0 COCTUHECHUMN.

OKCIEepUMEHTAIbHBIE METOJIbI M3yYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
n3yueHre oOpaslloB HEMETAUIOB, ropeHue cepnl, ¢docdopa, kene3a, MarHus B
KUCJIOpOJIe, M3Y4YeHHE KOJUICKIMU «MeTauibl W CIUIaBbD», B3aUMOJICHCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAJJIOB C BOJOM (BO3MOKHO HCIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
ne04Yeld, Ka4eCTBEHHBIE PEAKIIMU Ha HEOPTraHMYECKUE aHUOHBI, KATUOH BOJOPOJa
W KaTUOHBI METAJIJIOB, B3aMMOJICHCTBUE THUIAPOKCHUIOB AIOMUHUS U IIMHKA C
pacTBOpaMM KHUCJIOT M LIENOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJa4 MO0 TEMaM



«T"anorens», «Cepa u €€ coequHeHUs», «A30T U (Hochop U UX COCAUHEHUSY,
«MeTasibl IIaBHBIX HOArPYIID», «MeTauibl HOOOYHBIX MOAIPYIID.

XuMHS U KU3Hb.

Ponb xvumMuu B 00ecrie4eHuu yCTOMYMBOIO pa3BUTHUs yenoBedectsa. [lonstue
O Hay4HbBIX METOAaX IMO3HAHUS M METOJOJIOTUA HAy4YHOrO HCCIIEIOBAHMUS.
HayuHble npuHONINBI OpraHu3alui XMMHYECKOTO NPOU3BOACTBA. [IpoMbIIIIEHHBIE
CIOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MPUMEpPE MPOU3BOCTBA aMMHAKA,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMbIliieHHbIE CITOCOOBI MOIYYeHUSI METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CpPEIbl U €r0 IOCIEACTBUS.
Ponp xuMun B 06ecieUeHIH SHEPTETHUECKONW 0€30MTaCHOCTH.

XuMHsT HW 3J0pOBbE uenoBeKa. JlekapcTBeHHble cpenctBa. [IpaBuna
VCITOJIB30BAHUS JIEKAPCTBEHHBIX ITpenapaToB. Poiap XUMUM B pa3BUTUN MEIULIMHBI.

XYMUSl THIIKA: OCHOBHBIE KOMIIOHEHTHI, NUIIEBbIE 100aBku. Ponb xumuu B
o0ecrieueHnH NHUIEBOM 0€30M1aCHOCTH.

Kocmernueckue u mnapgromepHbie cpeictBa. boitoBas xumus. [lpaBuna
0e30MacHOr0 MCIHOJIb30BaHUSl IpEenaparoB OBITOBOW XWMHUHU B TOBCEAHEBHOM
KU3HH.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCTOH).

XuMHus B CeNbCKOM X03siiicTBe. OpraHnyeckue 1 MUHEpaJIbHbIE YI00pEHNUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, KEpaMHKa.
Marepuansl 111 21eKTpOHUKHA. HaHOTEXHOIOTHU.

Pacuérnbie 3anaun.

Pacuétpl: Macchl BeniecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOUIMX B pPEaKIMU BEUIECTB,
Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOIAYKTOB PEAKIUU, €CIU OIHO U3
BELIECTB MMEET MpHUMecH, Macchl (00bEMa, KOJMYECTBA BEILECTBA) MPOAYKTa
peaKkiuy, €CiIM OJHO W3 BELIECTB JAaHO B BHJE pacTBOpa C ONPENEIEHHOU
MacCOBOM JIOJI€d PACTBOPEHHOTO BEIMIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHIICHTPAIlMM BEIIECTBA B PacTBOpE, JOJIM BBIXOAA MPOAYKTAa PEAKLHUHU OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHble CBA3H.

Peanuzanusi  MEXNpEeAMETHBIX CBA3€H MpU  H3YyYeHUHM oOumed
HEOpraHW4YecKol XUMuM B 11 Kjacce ocymIeCTBISETCS Yepe3 UCIIOIb30BAaHUE KaK
OOIIUX €CTEeCTBEHHO-HAYYHBIX MOHSITHH, TaK ¥ TOHSITHH, MPUHSATHIX B OTJEIBHBIX
IIpeaMeTax eCTECTBEHHO-HAYYHOI'0 LIUKJIA.



OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHWE, HAYYHBIN (DaKT, TUnoresa,
TeOpwsl, 3aKOH, aHAIN3, CUHTE3, KiIacCUu(PUKaIUs, MePUuOIUIHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.

@du3uka: Marepusi, MUKPOMHUP, MAKpPOMHUpP, aTOM, »3JIEKTPOH, HPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, JHEPTETUUYECKUN YPOBEHb,
BEIIIECTBO, TeJNO, OOBEM, arperaTHoe COCTOSHHUE BEIIECTBa, HJICAJIbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHsl, Macca.

buonorus: kieTka, opraHusm, 3KOcUcTeMa, onocdepa, MeTadoIU3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIAEBOABI, HYKJICHHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK 3HEPTUH B SKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOTUIUBO,
pecypchl.

TexHonorus: XUMUYECKasi TPOMBIIIJIEHHOCTb, METAJUIYPIHsi, CTPOUTEIbHBIC
MaTepUalibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, IMHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaneBTUUECKas MIPOMBIILICHHOCTb, MIPOU3BOJCTBO KOCMETUYECKUX
MpEnapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MATEPUATIOB, SJICKTPOHHAS
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUs ITPOI'PAMMBI 110
XUMHUHN HA VYVIJUYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

B COOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeAMETa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETCHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarONMMHUCST POCCHUMCKON TPAKTAHCKOW HMIACHTHUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEIBHOCTH U CAMOONPEIEIICHUIO; HATMYHE MOTHBALUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMU B OOLIECTBE TpaBUJaMd UM HOpPMaMH IIOBEJICHUS; HaJIUuue
IIPABOCO3HAHUS, SKOJOTUYECKON KYJIbTYPbI; CIIOCOOHOCTh CTABUTh LIEJIU U CTPOUTH
YKU3HCHHBIC TUIaHBbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHA IpeaMeTa «XUMHUS»  OTPaKaroT
c()OPMHPOBAHHOCTh OIbITA IO3HABATEIBHON M MPAKTHYECKOW JEATEIbHOCTH
oOy4Jaronuxcs B MPOLECCE peATU3aMKU 00pa30BaTENbHON AEATENHHOCTH.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeaMeTa «XUMHUS»  OTpPaXaroT
C()OPMUPOBAHHOCTh OIBITA [O3HABATEIBHOM W TPAKTUYECKON JEeATEIBHOCTH
oOyuaroluxcs B MPOIEcCEe pean3alliid 00pa3oBaTeIbHOM AESITEIbHOCTH, B TOM
YUCJIE B YACTU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YYaIOUUMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEMH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOpPMax U TMpaBUjaX MEXINYHOCTHBIX
OTHOUIEHUI B KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIBHOCTH IIPpU CO3JIAHHUH
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX U MO3HABATENIbHBIX 3aJ1ay, BBIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEeHTBI JPYTUX MPU aHAIU3€ PA3IUYHbBIX BUIOB YUYEOHOU AESTENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACJIEAMIO
OTE€UYECTBEHHON XMMUH;

yBaXEHHUsI K TMpOIlecCy TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTUUECKOTO
INPWIOKEHUS XUMHUH, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKHW €CTh pe3yJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  SKCIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOTO TPyAa YYEHBIX U IPAKTUKOB;



WHTEpeca M I03HABaTEIbHBIX MOTHBOB B TMOJYYEHUH U MOCIEAYIOIIEM
aHaim3e MHQOpPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHWBATh CBOE IOBEJIEHHWE M IMOCTYIKH CBOUX TOBapHUIIEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YUYETOM OCO3HAHUS IOCIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30MmacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (hHU3MUECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOJIIoIcHUsT TIpaBWJI 0e30macHOro oOpalleHusl C BEHIECTBAMU B  OBITY,
ITOBCETHEBHOM KU3HH, B TPYJAOBOM ACATEIBLHOCTH;

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAMWBHUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIMX 3J0POBbIO U KU3HHU JIIOJEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
aJIKOT0JIsl, HAPKOTHKOB, KYPEHHS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKOM
NEeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NesATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3a/ay
ColLlMaJbHON HaNpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY HM3YUYEHHMIO MPOQPECCHIl pa3IMdHOro poja, B TOM
YHUCJI€ HA OCHOBE NPUMEHEHUS PEIMETHBIX 3HAHUM IO XUMUU;

YBaXEHUS K TPYY, JIIOASIM TpyAa U pe3ybTaTaM TPyAOBOU NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONW TPaeKTOPHUH
oOpazoBaHus, Oyaymiedl mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
moTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;



MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOOJIEeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLUAIIBHOM CPENBI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHM XUMHUHU IS
pELICHUsI BONPOCOB PAMOHAIIBHOTO IMPUPOIOIOTIb30BAHUS;

AKTUBHOTO HENPUATHS JICWCTBUWA, NPUHOCAUIIMX BpEd OKpYKarolleu
NPUPOIAHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArONPHUSTHBIE IKOJIOTHMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJM4yusl pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIBTYPBHI,
OTbITa JESATETbHOCTH JKOJIOTUYECKOU HaINpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSTH HJEOJIOTUHU
xemodoOuu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTUSA
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHMMAaHUSl CHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpEACTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHUHM JJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHHCTHUYECKON HAMpaBICHHOCTH W BaXHOM pPOJIK B
CO3JaHMM HOBOW 0a3bl MaTepUaNbHON KYJIbTYpbl, B PEIICHUH TI00aIbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B Pa3BUTUM MEAUIIMHBI, 00€CTICUCHUN
YCJIOBUM yCHEUTHOTO TPYJia U SKOJOTHUYECKU KOMGMOPTHOM JKU3HU KaKJAO0ro 4YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIpPAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJlyyaeMble 3HAHUS JIJIsl aHaM3a U OOBSICHEHUS SIBJICHUM OKPYIKAIOIIEro Mupa u
MPOUCXOAIIUX B HEM U3MEHEHUH, yMEHHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0  IOJYyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUSX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIBCKOUN NeSITEIbHOCTH;



TOTOBHOCTH W  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa30BaHUIO U
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHUHU B
COOTBETCTBUH C KH3HCHHBIMH OTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM TPyJa B Pa3iMYHBIX cepax mpodheccHoHaTbHON
JesITeTbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yabTaThl OCBOCHMSI TPOTPaMMBbl IO XMMHUH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaUMMble IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIONIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPAKAIOUIUE
[EJOCTHOCTh HAyYHOM KapTHHBI MHUpa U CHEeUU(PUKYy METOIOB TMO3HAHUA,
HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4dHbId (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieJoOBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCAJIbHBIC yueOHbIC NEUCTBUS (TTO3HABATEIbHBIE, KOMMYHUKATUBHEIE,
PETYJISTUBHBIE), 00ecIreynBaoIne (dbopmupoBaHue (yHKIMOHATBHOU
rPaMOTHOCTH M COIIMATIbHON KOMITIETCHIIUN 00YUarOIIUXCs;

CIIOCOOHOCTD oOyyJaronmxcs UCII0JIb30BaTh OCBOCHHBIEC
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS M YHHBEpCAJIbHBbIC YYeOHbBIC
JICVCTBHS B IO3HABATEIIBHON U COLMAJIBHON ITPAKTHUKE.

MeranpeaMeTHbIE PE3YIbTAThl OTPAXKAIOT OBJAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETrYyJSTUBHBIMU
JICVUCTBUSIMH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JIOrHYeCKHE TeHCTBUA:

CaMOCTOATENLHO  (QOpMyJNIHMpOBaTH W aKTyalIM3upoBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENU JACSATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

UCIIOJIB30BaTh TMPH OCBOCHMM 3HAHUN MPUEMBI JIOTMUECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITHUN M yCTaHABJIMBATH WX B3aHUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIIME TMOHSTHUS JJII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBHIOMpATh OCHOBAaHUSA W KPUTEpUHU IS KIAcCU(DUKAIMK BEIIECTB W
XAMUYECKUX PEAKIIHM;

yCTaHaBJIMBATh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;



CTPOUTH JIOTMUECKHE pacCy>KIeHusi (MHIYyKTUBHbIC, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B PacCMATPHUBAEMBIX
SBJICHUSIX, (DOPMYJTUPOBATH BBIBOJIBI M 3aKITIOUCHUS,

MPUMEHSATH B MPOIECCEe MO3HAHUS UCIOJIb3yeMble B XUMUU CHMBOJIMUECKHEC
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIENbHBIE MPEICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKOUN
peakMy — TMPU PElICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3ajad,
NPUMEHSTh Ha3BaHHbIE MOJICJIbHBIC TIPEJICTABIICHUS ISl BHISABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB M XUMUUYECKHUX PEAKITUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJCTh OCHOBAMH METOJIOB HAyYHOTO TO3HAHUS BEIIECTB M XUMHUYECKHX
peaKLnii;

dbopMyITUpPOBAThH 1ENIU U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MMOCTABIICHHBIC
U CaMOCTOSITEILHO C(OpPMYJIMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHU;

BJIAJCTh HaBBIKAMH CAMOCTOSTEIBHOTO IUIAHUPOBAHUS W IPOBEACHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 3a XOJO0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (HopMyJIHpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJIbTATOB UCCIEAOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
NEATEeILHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOWCKY METOJIOB PEIICHUS TPAKTUYECKUX 3a/ad, NPUMCHCHHIO Pa3TUIHBIX
METO/IOB ITO3HAHMS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX HWHPoOpManuu (HAYy4dHO-
MOMyJIipHAasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHWs, CIPABOYHBIE TOCOOUS,
pecypcbl MuTepHeTa), aHanmu3upoBaTh WH(DOPMAIHIO PA3IUYHBIX BHIOB U (OpM
MIPE/ICTaBIICHNUS, KPUTHYICCKU OIICHUBATH ed JOCTOBEPHOCTh "
HEMPOTUBOPEYHBOCTH;

(GbOpMyIUPOBATh 3alPOCHl U MPUMEHATH PA3JIMYHBIE METOJBI MPU TIOUCKE H
orbope wuHPOpMaNKMKM, HEOOXOMAUMON [JI1 BBIOJHCHHWS yYEOHBIX 3amad
OIPEAECIEHHOTO THUIIA;

npuoOOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUHA U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpATh  ONTHUMAIBbHYIO  (GOpMY  IPEACTABICHHS
uHpopmaruu (cxemsl, rpaduKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);



UCIOJb30BaTh HAYUyHBIM A3BIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HMH(pOpMAIUeil: NPUMEHATh MEXNpeaMeTHbIe (pu3uveckue u
MaTeMaTHYeCKHUEe) 3HAKU U CHUMBOJIBI, (HOpMYIIbl, a00peBUaTypbl, HOMEHKIATYPY;
UCIT0JIb30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATIISAHOCTH.

KoMMyHnKaTHBHBIC YHHBepcaJibHbIe yYeOHbIE 1eHCTBUSA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY O0CYXKAaeMOM TEMbI B XO/1€ JUAJIOra U/ UK
JUCKYCCHH, BBICKA3bIBaTh UJI€U, (POPMYJINPOBATH CBOU MPEJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS NPEAJIOKEHHOM 3a/1a4u;

BBICTYNATh C MPE3EHTAUMEN pe3yJbTaTOB IO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW pabOThl MO HCCIECJOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaju3aluu y4eOHOro MpoeKTa, U (HopMyIMpOBaTh BHIBOIbI
II0 PEe3yJIbTaTaM ITPOBEAEHHBIX HCCIEAOBAHMM ITyTEM COIIACOBAHUS MO3ULUN B
X07ie 00CyX/1eHHUs 1 0OMEHA MHEHUSIMH.

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIC NCHCTBHSA:

CaMOCTOATENbHO IUJIAHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIbHYIO
NesATEIbHOCTh, Ompenensis €€ Leaud M 3aJauyd, KOHTPOJIHMPOBaTh M MO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
b EeKTUBHBIN CMOCO0 MX peHieHus ¢ y4ETOM TOJyYeHHUs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYULIECTBJISATh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHalIW3a MU
CaMOOLICHKH.

MHNPEJIMETHBIE PE3YJBbTATHBI

[IpeameTHBIC pe3yJbTaThl OCBOCHUS MPOTPAMMBI IT0 XUMHUHU HA YTIyO0JIEHHOM
YPOBHE Ha YpPOBHE CpeAaHEro oOImero oOpa3oBaHUs BKIOYAIOT CIEIU(DHUCCKUC
JUIs y9eOHOro mpeaMeTa « XUMHUs» Hay4dHbIC 3HAaHHS, YMEHUS U CIIOCOOBI ICUCTBUM
110 OCBOCHHIO, HHTEPIPETAIMA U IIPeoOpa3oBaHUIO 3HAHHUMA, BHJBI JACATEILHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHHWS W NMPUMEHEHWIO 3HAHWW B PA3JIMYHBIX YUCOHBIX
CUTYaIMsIX, a TAKXKE B peabHBIX KU3HCHHBIX CUTYyaITUAX, CBA3AHHBIX ¢ XUMuel. B
mporpaMme IO XHMHHM TIPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3YUYCHUS.

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOCHHS Kypca «OpraHudeckas XUMUS»
OTPaXKAIOT:

c(OpPMHPOBAHHOCTh TPEJACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECCKOM
XUMHUH B CHUCTEME ECTECTBEHHBIX HAyK M €€ pOJIM B OOCCIECYCHHH YCTONYHBOTO



pa3BUTHS YEJIOBEYECTBA B PELICHUU MPOOJIEM SKOJIOTMUECKOM, SJHEPIeTUYECKON U
NUIIEBOI 0€30MaCHOCTH, B PAa3BUTUM MEIULMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B oOecrieueHnn PaLMOHAIEHOTO
IPUPOJIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbl
YeJl0OBEKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOLIEHHUS K CBOEMY
3I0pPOBBIO ¥ IPUPOJHOM CPEE;

BIAJCHUE  CUCTEMOM  XUMHYECKHX  3HAHHMWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAOIINE ITOHATHS — XMMUYECKUH JIEMEHT, aTOM, SIAPO U DJIEKTPOHHAsS
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXIEHHOEC
COCTOSIHMSI aToMa, THOpUAM3alMs AaTOMHBIX OpOuTaled, HWOH, MOJEKyIa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIICHHS, XUMHYECKas CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIJIEPOIHBIN CKENET, (yHKIMOHATbHAS
rpynna, pajgukaig, CTPYKTypHble (opmyssl (pa3BEpHYTbIE, COKpALEHHBIE,
CKEJIETHbIE), M30MEpPHUSl CTPYKTypHas M MPOCTPAHCTBEHHas (TeoMeTpuyeckas,
ONTUYECKas), H30MEPhbl, TOMOJIOTMYECKUN psii, TOMOJIOTH, YTJIEBOAOPOAIbI,
KHCIIOPOJ- M a30TCOJAEpKAIME OPraHUYECKHE COCIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJEKYJISIPHBIE COEIMHEHUS, TEOPUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPTraHUYECKUX
BemecTs A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TPEeBpaLEHUS] HHEPrul NpH XUMHUYECKHX pEeaKlUsAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE
NOHUMAaHUsI MPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKHX SIBIICHUM; MPEICTaBICHUS
O MEXaHU3MaxX XWMUYECKHX pEeaKIUd, TEPMOJUHAMHYECKUX U KHHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHMs, O B3aUMHOM BIIUSIHUM aTOMOB U TPy aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexThi, opuentantsl | u Il pona);
(aKTOJOTMYECKHE CBEICHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U NPAKTHUECKOH
NESATENIbHOCTH ~ 4YeJIOBeKa, OOIMMX  HAay4YHbIX  NPHUHLIMIAX  XUMHUYECKOIrO
IPOM3BOICTBA (HA MpUMEpE MPOU3BOJICTBA METaHOJIA, TepepaboTKH HePTH);

c(OpPMHPOBAHHOCTh YMEHUI: BBISBISTH XapaKTEPHbIC MPU3HAKU TOHSITHM,
yCTaHaBJIMBATh MX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUS MpPU
OIMCAaHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHUM;

c(hOpMHPOBAHHOCTh YMEHMIA:

UCITIOJI30BaTh XUMUYECKYIO CUMBOJIMKY JIJISl COCTABJIEHUS MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTaBJISITh YPABHEHUSI XMMHUUYECKUX PEAKUUA U PaCKpbIBATh UX CYIIHOCTH:
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUMH  IOCPEICTBOM  COCTaBJICHUSA



AJNIEKTPOHHOIO OajlaHca JTUX peaKlMil, peakuuidi HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUI;

W3TOTABIMBATH MOJIEIN MOJIEKYJI OPTaHUYCCKUX BEIIECTB JJIS WILUTFOCTPAIHH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpMHPOBAHHOCTh YMEHUMN: YCTAHABIMBATH MPUHAIJICKHOCTh M3yUYE€HHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBYy M CTPOCHUIO K OIpEACIEHHOMY
KJIacCy/Tpynne COoeAMHEHWM, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMaTUYECKOMN
Homenknarype (IUPAC) u npuBoauTh TpUBHAIBbHBIC Ha3BaHHS JJIA OTACIBHBIX
MIPEICTABUTENICH OPTraHUYECKUX BEIIECCTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIECPHUH,
ATWICHTJINKONb, (eHOoN, (GOopMambIeTHl, aleTaabIeTH]l, aleTOH, MypaBbUHAsS
KHCIIOTa, YKCYCHasl KHCIIOTa, CTCAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAS KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, JUBHUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENENsATh BHJ XWMHUYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

cOPMHPOBAHHOCTh yMEHHUS TPUMEHATH TIIOJOKCHUSI TEOPUU CTPOCHHUS
opranuueckux BemiectB A. M. byTiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTU CBOMCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMHUYECKHE CBOWCTBA TUIUYHBIX NPEICTABUTENCH pPa3THMUHbIX
KJIACCOB OPTaHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, aJIKaIUCHOB,
QIKWHOB, apPOMAaTHYECKUX YTJIEBOAOPOJOB, CIUPTOB, aJbICTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN 1
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJOB (MOHO-, IH- W TOJHCAXapHIIOB),
WUTIOCTPUPOBATh ~ TE€HETHYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHCHUSMU
COOTBETCTBYIOIIMX XMMHUYECKHUX pPEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHECHHUIA OT
KPaTHOCTH ¥ THITa KOBAJICHTHOW CBSI3U (G- M T-CBSI3H1 ), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbs (He(Thb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHUE TIPOIYKTOB MepepabOoTKH;

c(hOpPMHPOBAHHOCTh BIAJCHUS CHCTEMON 3HAHMM O €CTECTBEHHO-HAYyYHBIX
METO/aX TIO3HaHUS — HAOJFOJCHHUH, U3MEPECHUU, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;



c(hOpMHUPOBAHHOCTD YMEHUS MPUMEHSTh OCHOBHBIE onepanuu
MBICITUTEIBLHON JEATeIbHOCTH — aHajdu3 M CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CJICACTBEHHBIX CBA3EH — JJIS U3Yy4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBIATH B3aHUMOCBSI3h XUMHUYECKUX 3HAHUM C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIA
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOI0 €IMHCTBA MHUpAa,
HCIIOJIB30BaTh CHUCTEMHBIE 3HAHUS IO OPraHUYECKOHW XHUMHH ISl OOBSCHEHUS U
MPOTHO3UPOBAHUS SABJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO PUPOY;

cOPMHPOBAHHOCTh, YMEHUH: TPOBOJUTH PACUETHI MO0 XUMHUYECKUM
dbopmysiaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMM C UCMOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEIIECTBA C KOJHUYECTBEHHON CTOPOHBI: PACU€Thl MO HAXOXKICHUIO XHMHUYECKOM
dbopMyJIBl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISM XHMHYECKUX JJIEMEHTOB,
MPOJIYKTaM CrOpaHMs, INIOTHOCTH Ira3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: TPOTHO3UPOBATH, AHATU3UPOBATH U OLIEHUBATH
C TMO3UIMH  DKOJOTHMYECKOM  O€30MacHOCTH  IOCIEACTBUS  OBITOBOM M
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEIIECTB, MCMOJIb30BaTh MOJYUYCHHBIE 3HAHUS JJISI PUHATHUS TPAMOTHBIX PEIICHUM
po0JIeM B CUTYyaIUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSATEIIPHO TUIAHUPOBATh W IPOBOIUTH
XUMHUYECKUN HKCIEPUMEHT (MOJy4YeHHME M M3YYEHHE CBONCTB OPraHUYEeCKHUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHUCJIOPOJCOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/1ad O PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM IpaBUI
O0e3zomacHOoro oOpamnieHusi ¢ BEUIeCTBaMU M JIA0OPATOPHBIM OOOpPYIJOBaHHUEM,
dbopMyIHpoBaTh I1E€JIb HCCISAOBAaHUS, IPEJACTaBIATh B pa3IMUHON dopme
pe3yJIbTaThl SKCIIEPUMEHTA, AaHATM3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHHIA:

co0JIr01aTh MpaBUjIa SKOJIOTHYECKH 11€JIeCO00pa3HOTro MOBEICHUS B OBITY U
TPYJAOBOM JEATEIHHOCTH B IIEJSAX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarolen
MIPUPOJTHOM CPEbl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HaBaTh OMNMACHOCTb TOKCHUYECKOTO JECUCTBUS HaA JKUBBIE OPTaHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIIECTB, MOHUMAs CMbICH TTokazaresis [1JIK;

aHAJU3UPOBATh IIEJICCOO00PA3HOCTh NMPUMEHEHUSI OPraHWYCCKHX BEIICCTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JICHANIPABIECHHBIA TOUCK
XUMHYECKOW nH(OpMaLMK B Pa3IMUYHBIX UCTOYHUKAX (Hay4yHas U y4eOHO-Hay4yHas



JUTEpaTypa, CpencTsa MaccoBoil nungopmanuu, IHTepHET U Jpyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(OpMaIuio, mepepadbareiBaTh €€ M MCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOW yueOHOI 3a1auei.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImas U HeopraHuyeckas
XUMUSD OTPaXKaroT:

chOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDPA,
3aKOHOMEPHOCTAX M IO03HABAEMOCTH SIBJICHUM MPUPOJBI, O MECT€ W 3HAYEHUHU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK M €€ poJiM B 0OECIEYEHUU YCTONYMBOIO
pPa3BUTHS, B PEHICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM W MHUIIEBON
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEPUAJIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEYEHUH PAI[MOHAIBHOTO MPUPOIOIOIb30BAHUS, B
bopMHpOBaHUKM MHPOBO33PEHHUS W OOIIEeH KyJbTypbhl 4YEIOBEKa, a Takxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U TMPHUPOJHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAaHWM, KOTOpass  BKIIFOYAET:
OCHOBOIIOJIAralOIIMe TMOHATUS — XUMHYECKHM 3JJIEMEHT, aToM, SJIpO aToMa,
U30TOIIbI, SJICKTPOHHAsE 000JI0UKa aToMa, S-, P-, 0-aToMHBIC OpOUTAIIH, OCHOBHOE U
BO30YX/IEHHOE COCTOSIHHSI aTOMa, THOpUIM3aIis aTOMHBIX OpOWTaNei, HOH,
MOJIEKYJIa, BAJEHTHOCTb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, WOHHAsA, METAJUIMYECKAs, BOJOPOJHAs),
KPUCTAJUIMYECKas PEIIETKA, XUMHYECKas pPEakius, pacTBOpP, 3JIECKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XAMHUYECKON PEAKIINHU, CKOPOCTh XUMUYECKON PEAKIINU, XUMUUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUICCKUN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPALIEHUS] SJHEPTUM NPU XUMUYECKUX PEAKIUAX, 3aKOH ITOCTOSHCTBA COCTAaBa
BEIIIECTB, 3aKOH JCHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3BIK
XMMHWH, MHPOBO33PEHUYECKUE 3HAHUS, JISKAIIME B OCHOBE IOHUMAaHUS
MPUYAHHOCTA M CHUCTEMHOCTHM  XUMHYECKMX  SIBJICHUW;  COBPEMEHHBIC
MPEJICTABJICHUS] O CTPOCHHWM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJICKYJIIPHOM  YPOBHSIX; TIPEJACTABIECHUS O MEXaHU3Max XUMHUYECKHX
peaKkuuii, TEPMOAMHAMHYECKMX M  KHHETHYECKUX 3aKOHOMEPHOCTSX  HX
MPOTEKAHUs, 0 XMMHUYECKOM PAaBHOBECHM, PACTBOPAX M JUCIIEPCHBIX CHUCTEMAX;
(aKTOJOTMYECKHUE CBEJCHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIIOJIb30BAaHUU BAKHEHIINX HEOPraHWYECKUX BEIECTB B OBITY M MPaKTUYECKON



NEeATEIbHOCTH  YeJOoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
IPOM3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC NMPU3HAKU TOHATHUH,
yCTaHaBIMBAaTh X B3aMMOCBS3b, UCIOJIB30BATh COOTBETCTBYIOIINE TMOHATHUS TPH
OMKMCAHUH HEOPTAHUYECKHUX BEILIECTB U UX MPEBPAILLCHUN;

chOpMHPOBAHHOCTh YMEHHS MCIOJb30BATh XUMHUYECKYIO CHUMBOJUKY Jis
coctaBieHuss (OpPMYJ BEIIECTB M  YpPaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremaruieckyro HoMeHkIaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTACIBHBIX
BEIIIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OTNPEAETSATH BAICHTHOCTh U CTETIEHb OKHCIICHUS
XUMHYECKHUX DJIEMEHTOB B COCIMHEHUSX, BUJ XUMHUYECKOU CBs3HM (KOBaJCHTHAs,
UMOHHAas, METaJUIMYecKasi, BOJAOPOAHAs), THUN KPUCTAUIMYECKOW PEIIETKU
KOHKPETHOT'O BELIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUINA KPUCTAJIUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIA MEXaHU3MBbI 00pPa30BaHMsI KOBAJIGHTHOU CBS3H;

cOpPMUPOBAHHOCTh ~ yYMEHHM:  KJIacCH(UIMPOBATH:  HEOPTaHUYECKHE
BEIIIECTBA 110 UX COCTAaBY, XUMUYECKHE PEAKIINH 110 PA3INIHBIM IPU3HAKAM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiiu, U3MEHEHUIO
CTETIEHEH OKMCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YaCTHIO KaTajlu3aropa M
JIPYTHE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPUH I Kiaccuukanuu
U3y4aeMbIX BEIECTB U XUMUUECKHUX PEaKIIHii;

c(OpPMHPOBAHHOCTh YMEHHMS PACKPBIBATH CMBICI IEPHOJUYECKOTO 3aKoHa /1.
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKIINY;

c(OpMUPOBAHHOCTh YMEHUH: XapaKTEepH30BaTh JJICKTPOHHOE CTPOCHHUE
aTOMOB ¥ MOHOB XHMHYECKUX 3JEMEHTOB MEpPBOrO—YETBEPTOTO IMEPUOJIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«IHEPTreTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE IMOIYypPOBHU», «S-, P-, d-aTOMHbIC
opbuTanm», «OCHOBHOE M BO30YXKIEHHOE JHEPTeTUYECKHE COCTOSHHUS aTOMay;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHS] CBOMCTB XMMHUYECKUX DJIEMEHTOB U WX
coequHeHUNM no mnepuomaMm U rpynnaMm Ilepuonnueckon cucremsr J[. WM.
MenneneeBa, BaJlcHTHbIE BO3MOXHOCTH aTOMOB DJIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JI0YEK;

c(OPMUPOBAHHOCTh ~YMEHUN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XMMHUYECKHE  CBOICTBAa  BEIIECTB  Pa3IMYHBIX  KJIACCOB,  IMOATBEPXKIAThH
CYIIIECTBOBAHHE TEHETUYECKOW CBSI3M MEXIy HEOPTaHUYECKHMMH BEIIECTBAMHU C
MOMOILbIO YPABHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIUH;



cOPMHPOBAHHOCTh YMEHHUSI PACKpBhIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
THX pEeakUuid; peakuuid MOHHOTO OOMEeHa MyTEM COCTaBICHHS WX TMOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHHW;  peakUMi  THUAPOIW3a;  PEaKIui
KOMILJIEKCOOOpa30BaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB IIUHKA U aTIOMUHUSA);

cOPMHPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMUYECKUX PEaKIUN C YUYETOM HX SHEPreTUYECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHHSI CKOPOCTH XHMHYECKOW pEAKUUH B 3aBUCUMOCTH OT PA3IUYHBIX
(bakTOpOB, a TAaKKE XapaKTep CMEIIECHUS XUMUUYECKOTO PAaBHOBECHS TI0]] BIUSHUEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

c(OPMHPOBAHHOCTh yYMEHUS XapaKTEPU30BaTh XUMUYECKHUE PpEaAKIIHH,
JeXallie B OCHOBE NPOMBIIUICHHOTO IOJYYEHHs CEPHOW KHCIOTHI, AMMHAKa,
oOIMe HayyHble MPUHLMIBI XUMHUYECKUX MPOU3BOJCTB; I€JIECO00Pa3HOCTh
IPUMEHEHUSI HEOPraHUYECKUX BEIIECTB B IMPOMBIIIIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3a;

c()OPMHPOBAHHOCTh BJIAJIEHUS CHUCTEMOW 3HAHUW O METOJIaX Hay4YHOIO
NO3HAHUA SIBJICHUI NpUpOAbl — HAOIIOJCHUE, HW3MEPEHHE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIN U MBICIEHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaXx,
YMEHUS PUMEHSTh 3TH 3HAHMS IIPU SKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U Uil OOBSICHEHUS XHUMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
NIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKA U B IOBCEAHEBHOM KU3HU;

C(OPMUPOBAHHOCTh YMEHHUS BBISBIISITh B3aMMOCBSA3b XMMHUECKUX 3HAHHUM C
MOHATUSMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHHUS MPOBOAUTH PACUETHI: C HCIOJb30BAaHUEM
MOHATUH «MaccoBas J0Js BEIIECTBA B PACTBOPE» U «MOJSIPHAST KOHLIEHTPALUS»;
Macchl BeleCTBa WM 00bEMA Ta3a MO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OHOTO W3 YUYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEII0BOro s dexra
peaklMy; 3HAYEHHUsS BOJOPOJHOIO IOKAa3aTesii PACTBOPOB KHUCJIOT M IIEIOYEH C
M3BECTHOM CTEIMEHbIO0 JUCCOIMAIliMU;, Macchl (00bEéMa, KOJMYECTBa BEIIECTBA)
MPOJYKTa PEAKIUHU, €CId OJHO M3 UCXOJHBIX BEIECTB JAAaHO B BHJIE PACTBOpa C
OTpeIeIEHHOW MacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA WJIM JJaHO B U30OBITKE
(uMeeT TpUMECH); AOJIM BbIXOJA MPOAYKTa pEaKUHUH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MIPOBEJACHHWE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTaHUYECKUX BEIIECTB, ONpEIeTIECHUE
Cpeabl PacTBOPOB BELIECTB C TMOMOIIBK) HWHIWKATOPOB, W3YyYECHHE BIIUSHUS



pa3iMyHBIX  (PAKTOPOB HA CKOPOCTb XHMHUYECKOW pEeaKIMu, peIlIeHue
DKCIIEPUMEHTAJIbHBIX 3afad no Ttemam «Metamey u  «Hemeramsy) ¢
cOOJII0IeHNEM TTpaBUJl 0€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1a00paTOpPHBIM
oOopynoBanueM, (HOpMyIUpOBaTh II€db HMCCIICNOBAHUS, TMPEIACTABIATH B
paznuyHOi dopMe pe3yJbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH HUX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUI: COOIIO/IATh MTPaBUiIa MOJb30BaHUS XUMUYECKOM
nocynoil u naboparopHbIM OOOpyJOBaHUEM, OOpalleHUsi C BeElIecTBAaMU B
COOTBETCTBHUHM C HMHCTPYKIMSIMH IO BBITIOJHEHHUIO JTA0OPATOPHBIX XHUMHUYECKUX
OTBITOB, AKOJIOTMYECKU IEJI€CO00Pa3HOro TMOBEACHUS B OBITY U TPYAOBOM
JEATEIbHOCTH B LEJSIX COXPAHEHUs CBOETO 3[0POBbs, OKPYKAOWIEH TPUPOIHOU
Cpelbl M JOCTHXKEHHMS €€ yCTOWYMBOIO pa3BUTHSA, OCO3HAaBaThb OIACHOCTH
TOKCHYECKOI'0 JEHCTBUS HA KUBBIE OPTaHM3MBbI OINPEACIIEHHBIX HEOPraHWYECKHUX
BEILECTB, NOHUMas cMbIci rokaszaress [IJIK;

C()OPMUPOBAHHOCTh YMEHHUMN: OCYILIECTBIIATH LIE€JCHANPABICHHBIA IOUCK
XUMUYECKON MH(OpMAIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopManuu, IHTEpHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XMMHUYECKYIO0 MH(OpMaluio, nepepadarbiBaTh €€ U UCIOIb30BATh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue pa3iesioB U TeM KoauuecTBO 9acoB JaeKkTpoHHbIe (HU(POBHIE)
n/n nporpamMMbl Bcero Konrtpoabubie  IIpakTnueckue 00pa3oBaTe/ibHbIe pecypehl
padoThI padoThI
Paznen 1. TeopeTuveckue 0CHOBBI OPraHUYECKOH XHMHUH
1.1 [TpenmMeT oprannyeckoit xumuu. Teopus 13 1 https://lesson.academy-
CTPOCHHS OPTraHUYCCKUX coenHeHui A. M. content.myschool.edu.ru/04/10
byrtneposa
Hroro mo pazneny 13
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbIe YIIIEBOIOPO/IbI — AJIKAHBI, 8 https://lesson.academy-
IIMKJIOQJIKaHbI content.myschool.edu.ru/04/10
2.2 HenpenenbHbie yrieBoJOpOIbI: allKEHBI, 16 1 https://lesson.academy-
aJIKaIueHbl, aIKUHbI content.myschool.edu.ru/04/10
2.3 ApomMaTHyecKHe yriIeBOAOPOIbI (apeHbI) 10 https://lesson.academy-
content.myschool.edu.ru/04/10
2.4 [IpupoaHbIE HCTOYHUKH YTIIEBOIOPOIOB U 3 https://lesson.academy-
uXx nepepabdoTka content.myschool.edu.ru/04/10
2.5 ["anoreHnpOn3BOIHBIE YTIEBOJOPOIOB 5 1 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro no pazneny 42
Paznen 3. Kuciopoacoaep:kamue oprannyeckue coeinHeHust
3.1 Criupter. Denon 14 1 https://lesson.academy-

content.myschool.edu.ru/04/10
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3.2 KapOoHunbHBIC COCTUHEHUS: AJIBICTHIIBI U 25 https://lesson.academy-
keToHbl. KapOoHoBbie KucinoTel. ClIoKHBIE content.myschool.edu.ru/04/10
a¢upsl. XKupbl

3.3 YrieBoasl 8 https://lesson.academy-

content.myschool.edu.ru/04/10
Hroro no pazneny 47

Pasnen 4. AzoTconepxaime opraHudecKne coeIMHeHUus

41 AMUHBL. AMUHOKUCIIOTHL. belku 17 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro no pazneny 17
Pa3pnen 5. BeicOKOMOJIEKYISIPHBIE COCAUHEHUS
5.1 BBICOKOMOJIEKYJISIpHBIC COSMHEHUS 9 https://lesson.academy-
content.myschool.edu.ru/04/10
Htoro no paznemny 9
PeszepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

11 KJIACC

Ne HaumeHoBaHue pa3iesioB M TeM KoJsun4yecTBo 4acoB duekTpoHHbIe (LM (pPOBbHIE)
n/m NPpOrpaMMel Bcero Konrpoabnubsie  IIpakrnuyeckue 00pasoBaTe/IbHbIe PeCypChl
padoThI padoThI
Pa3znen 1. Teopernueckue 0CHOBbI XUMUM
1.1 Crpoenue atoma. [lepuoandeckuii 3aK0H U 10 1 https://lesson.academy-
[Tepuoauueckas cucTeMa XUMHUYECKUX content.myschool.edu.ru/04/11
sneMenToB [. 1. MenneneeBa
1.2 Crpoenue BerectBa. MHOrooOpasue 10 https://lesson.academy-
BEILICCTB content.myschool.edu.ru/04/11
1.3 XUMHYECKUE PEAKIHH 19 1 3 https://lesson.academy-
content.myschool.edu.ru/04/11
Hroro mo pazneny 39
Paznen 2. Heopranuueckasi xummusi
2.1 Hemeramisr 29 3 https://lesson.academy-
content.myschool.edu.ru/04/11
2.2 Mertamisl 22 1 2 https://lesson.academy-
content.myschool.edu.ru/04/11
Hroro no paszneny 51
Paznen 3. Xumus u :Ku3Hb
3.1 MerTo/1bl TO3HAHUS B XUMUH. XUMUS U 8 https://lesson.academy-
KU3Hb content.myschool.edu.ru/04/11
Hroro no paszneny 8
PesepBHOE Bpemst 4




OBIIEE KOJIMYECTBO YACOB 110 102
I[TPOTPAMME



IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne Tema ypoka KosanyecrBo yacos Hara DJIeKTpOHHbIe HU(pPOBbIE

n/m Bcero  Konrtpoabnbie IIpakTuyeckue — HM3Yy1CHHH 00pa3oBaTe/IbHbIe pecypChl

padoThI padoThI

1 [IpenMer u 3HaYCHHE OpPraHUIECKON 1 https://lesson.academy-
XUMUH, IIPEICTABIICHUE O content.myschool.edu.ru/04/10
MHOT000pa3uy OPraHuYeCKUX
COCTMHEHU I

2 DNEKTPOHHOE CTPOEHHUE aToMa 1 https://lesson.academy-
yriepoia (OCHOBHOE U BO30YKIEHHOE content.myschool.edu.ru/04/10
cocTtosiHus ). BaneHTHbIe
BO3MOXKHOCTH aToMa yriiepojia

3 DNEKTPOHHOE CTPOEHHUE aToMa 1 https://lesson.academy-
yriaepoja (OCHOBHOE M BO30YX/IEHHOE content.myschool.edu.ru/04/10
cocTosiHus ). BaneHTHbIe
BO3MOXKHOCTH aTOMa yriiepojia

4 XUMHUECKas CBSI3b B OPraHMYECKUX 1 https://lesson.academy-
COEIUHEHUAX. MeXaHN3MBbI content.myschool.edu.ru/04/10
00pa30BaHUs KOBAICHTHOU CBSI3H,
CrocoObl pa3pbiBa CBsI3EH

5 BxonHast koHTposibHAs paboTa 1 1 https://lesson.academy-

content.myschool.edu.ru/04/10

6 Teopust CTpOEHUST OPraHUYECKUX 1 https://lesson.academy-
coeaunenuii A. M. bytneposa content.myschool.edu.ru/04/10

7 Busel uzomepun: cTpykTypHas, 1 https://lesson.academy-
NPOCTPAaHCTBEHHAS content.myschool.edu.ru/04/10
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8 Bunbr m3oMepun: CTpykTypHasi, https://lesson.academy-
POCTPaHCTBEHHAS content.myschool.edu.ru/04/10

9 DnekTpoHHbIE YD (PEKTH B MOJIEKYIax https://lesson.academy-
OpPraHUYECKUX COCAMHEHUN content.myschool.edu.ru/04/10

10 [IpencraBieHue o Kaaccu(GpUKALUU U https://lesson.academy-
CHCTeMaTHUYeCKass HOMEHKIIATypa content.myschool.edu.ru/04/10
(IUPAC) opraHn4eckux BEILICCTB

11 [IpencraBieHue o Kaaccu(PpUKALUU U https://lesson.academy-
cucTeMaTHyeckas HOMEHKIJIaTypa content.myschool.edu.ru/04/10
(IUPAC) oprann4ecKux BEIICCTB

12 Knaccudukanus peakiuii B https://lesson.academy-
OpPraHUYeCKON XHUMUH content.myschool.edu.ru/04/10

13 O06o011eHre U cucTeMaTu3anus https://lesson.academy-
3HAHUH content.myschool.edu.ru/04/10

14 AJKaHbI: TOMOJIOTHYECKHUH Psi, https://lesson.academy-
oOmas popMmysa, HOMEHKIATypa U content.myschool.edu.ru/04/10
U30MEpHSl, AIEKTPOHHOE
POCTPAHCTBEHHOE CTPOCHUE
MOJICKYJT

15 OuznyecKkue 1 XUMUIECKHE CBONCTBA https://lesson.academy-
QJIKaHOB content.myschool.edu.ru/04/10

16 dusnuecKkre U XUMHYECKHE CBONCTBA https://lesson.academy-
AJTKaHOB content.myschool.edu.ru/04/10

17 HaxoxaeHnue ankaHOB B IPUPOJIE. https://lesson.academy-
CriocoObI MOTyYeHHs ¥ IPUMEHEHNE content.myschool.edu.ru/04/10
AJIKaHOB

18 Huknoankansl: obmias popmyna, https://lesson.academy-

HOMCHKIJIaTypa U U30MCpUs,

content.myschool.edu.ru/04/10
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0COOEHHOCTH CTPOCHHUS U
XUMHYECKUX CBOWCTB, CIIOCOOBI
HOJTy4YCHUsSI U IPUMCHECHHUE

19 Pemenue pacuéTHbIX 337249 Ha https://lesson.academy-
oTpesieNieHue MOJIEKYJISIPHOM content.myschool.edu.ru/04/10
(bhOpMyIIBI OPraHUYEeCKOrO BEIIECTBA
10 MaCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXO/ISIIUX B €0 COCTaB.

20 Penienne pacuéTHbIX 3a/1a49 Ha https://lesson.academy-
OTpe/IeIIeHUe MOJICKYJIIPHOM content.myschool.edu.ru/04/10
(GOpMYJIBI OPraHUIECKOrO BEIIECTBA
10 MaCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXO/ISIIUX B €0 COCTaB.

21 O00011ICHHE U CHCTEMATH3AIUS https://lesson.academy-
3HAHUH content.myschool.edu.ru/04/10

22 AJIKEHBI: TOMOJIOTHYECKHHA Psijl, https://lesson.academy-
oOmras popmyina, HOMEHKIATYpa, content.myschool.edu.ru/04/10
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
cTpoeHue Monekys. CTpyKTypHas u
IIUC-TPAHC-U30MEPHUS ATKEHOB

23 OuznyecKkue 1 XUMUIECKHE CBONCTBA https://lesson.academy-
ankeHoB. [IpaBuiio MapkoBHHKOBA content.myschool.edu.ru/04/10

24 OuznyecKkue 1 XUMUIECKHE CBONCTBA https://lesson.academy-
asnikeHoB. [IpaBuno MapkoBHUKOBa content.myschool.edu.ru/04/10

25 CriocoObI MOTyYeHHs ¥ IPUMEHEHNE https://lesson.academy-
AITKCHOB content.myschool.edu.ru/04/10

26 [IpakTuueckas padora Ne 1 https://lesson.academy-

«HonyquHe OTWJICHA U U3YYCHHC €TI0

content.myschool.edu.ru/04/10
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CBOUCTB»

27 Penrenne pacuéTHBIX 3aa4 Ha https://lesson.academy-
OTIpeIeIICHUE MOJICKYJIIPHOM content.myschool.edu.ru/04/10
(GhOpMyIIBI OPraHUYECKOrO BEIIECTBA

28 AJIKaJInEHbI: CONPSKEHHBIC, https://lesson.academy-
U30JMPOBAHHbIC, KyMYJIHPOBAaHHBIE. content.myschool.edu.ru/04/10
Oco0eHHOCTH ANEKTPOHHOTO
CTPOCHUS

29 XUMHUYECKUE CBOMCTBA CONPSHKEHHBIX https://lesson.academy-
JTMEHOB content.myschool.edu.ru/04/10

30 XUMHUYECKHE CBONCTBA COMPSHKEHHBIX https://lesson.academy-
JIMEHOB content.myschool.edu.ru/04/10

31 CriocoObl nostyueHus 1 NpUMEHEHNe https://lesson.academy-
aJIKaINCHOB content.myschool.edu.ru/04/10

32 AJKUHBI: TOMOJIOTHYECKHH psif, https://lesson.academy-
o0mas ¢popmyia, HOMEHKIATYypa, content.myschool.edu.ru/04/10
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYI, (PU3NICCKHE
CBOICTBA

33 XYMHUYEeCKUE CBOWCTBA AIKUHOB https://lesson.academy-

content.myschool.edu.ru/04/10

34 KauecTBeHHbBIC peakiliu Ha TPOHHYIO https://lesson.academy-

CBSI3b content.myschool.edu.ru/04/10

35 CriocoObI MoTy4eHUs U IPUMEHEHUE https://lesson.academy-
AITKUHOB content.myschool.edu.ru/04/10

36 Pemenne pacdeTHbIX 3a7a4 MO https://lesson.academy-
YPaBHEHHIO XUMHUYECKON peaKuu content.myschool.edu.ru/04/10

37 OO6o0muIeHNe 1 CHCTeMaTH3aIIns https://lesson.academy-
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3HAHUH content.myschool.edu.ru/04/10

38 ApEHBI: TOMOJIOTHYECKUI PsiJI, 001Iast https://lesson.academy-
dbopmyIia, HOMEHKIaTypa. content.myschool.edu.ru/04/10
DNEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpOCHHE MOJICKYJ O€H3071a U
TOJIyOJIa, MX (PM3UUECKUE CBOMCTBA

39 XUMHYECKHE CBONCTBA apPEHOB: https://lesson.academy-
peaKify 3aMeIeHUs content.myschool.edu.ru/04/10

40 XUMHYECKUE CBOMCTBA apEHOB: https://lesson.academy-
peaKuu MPUCOEINHEHUS, OKHCIICHUE content.myschool.edu.ru/04/10
TOMOJIOrOB OeH3011a

41 OCOOCHHOCTH XUMHUYECKUX CBOMCTB https://lesson.academy-
cTHpoOJa content.myschool.edu.ru/04/10

42 Perienue pacu€THpIX 3a1a4 Ha https://lesson.academy-
OTpe/IeIIeHUe MOJICKYJIIPHON content.myschool.edu.ru/04/10
(OpMYJIBI OPraHUIECKOTO BEIIECTBA

43 Pemenne pacuéTHbIX 3a7a49 Ha https://lesson.academy-
oTpezieNieHue MOJIEKYJIIPHOM content.myschool.edu.ru/04/10
(GhOpMyJITBI OPraHUYECKOTO BEIIEeCTBa

44 CniocoObI Moy4eHus U IPUMEHEHUE https://lesson.academy-
apeHoB content.myschool.edu.ru/04/10

45 I'eHeTHuecKas CBSI3b MEKIY https://lesson.academy-
pa3IMYHBIMU KJIaCCaMH content.myschool.edu.ru/04/10
YTIIEBOZOPOIOB

46 I'eHeTHUecKas CBSI3b MEKIY https://lesson.academy-
pa3IMYHBIMU KJTaCCaMH content.myschool.edu.ru/04/10
yIJIEBOIOPOIOB

47 O06o01IeHne U cucTeMaTHu3alus https://lesson.academy-
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3HAHUH content.myschool.edu.ru/04/10
48 [Mpupoausiii ra3. IlomyTHbie https://lesson.academy-
HeTsHBIC Ta3bl content.myschool.edu.ru/04/10
49 KaMeHHBI# yTroyib U POIYKTHI €10 https://lesson.academy-
nepepaboTKu content.myschool.edu.ru/04/10
50 HedTb 1 ciocoOb! €€ mepepaboTKH. https://lesson.academy-
[MpumeHeHe NPOIYKTOB content.myschool.edu.ru/04/10
nepepadoTku HePTH
51 ["anoreHOnpoOU3BOIHBIE https://lesson.academy-
YIJIEBOJIOPOIOB: 3JIEKTPOHHOE content.myschool.edu.ru/04/10
CTPOCHHE; PEaKIINH 3aMCIICHHS
rajioreHa
52 JleticTBue meaoveH Ha https://lesson.academy-
raJoOreHIPOU3BOIHbIC. content.myschool.edu.ru/04/10
BzaumopeiicTBue AurajioreHagikaHOB
C MarHueM M [HHKOM
53 Pemenne pacuéTHbIX 3a7a49 Ha https://lesson.academy-
OTIpeJIeIeHUue MOJIEKYJIIPHOM content.myschool.edu.ru/04/10
(GhOpMyJITBI OPraHUYECKOTO BEIIEeCTBa
54 O06o0011eHre U cucTeMaTH3alus https://lesson.academy-
3HaHUHI content.myschool.edu.ru/04/10
55 KouTtposnbHast pabota https://lesson.academy-
«YTIIeBOIOPOIBI» content.myschool.edu.ru/04/10
56 [IpenenbHBIE OTHOATOMHBIE CITUPTHI: https://lesson.academy-

TOMOJIOTUYECKHH psJl, oO1ias
dbopmyra, CTpOEHHE MOJIEKYI,
HU30MepHsI, HOMCHKJIATYpa,

KJIacCU(pUKaNus, GU3NIECKUE

content.myschool.edu.ru/04/10
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CBOMCTBA

57 XUMHYECKUE CBOMCTBA MPEACIbHBIX https://lesson.academy-
OJTHOATOMHBIX CIIUPTOB content.myschool.edu.ru/04/10

58 XUMHYECKUE CBOMCTBA MPEACIbHBIX https://lesson.academy-
OJIHOATOMHBIX CITHPTOB content.myschool.edu.ru/04/10

59 CriocoObI MOTy4eHHS U IPUMEHEHUE https://lesson.academy-
OJTHOATOMHBIX CIIUPTOB content.myschool.edu.ru/04/10

60 ITpocthie 3Gupbl: HOMEHKIATYpa U https://lesson.academy-
U30MepHsi, 0COOCHHOCTH (PU3MIECKUX content.myschool.edu.ru/04/10
Y XMMHYECKHUX CBOWCTB

61 MHOroaTOMHbIE CIIUPTBHI: https://lesson.academy-
STUJICHIJIUKOJb U TIIULEPHH, UX content.myschool.edu.ru/04/10
(du3nvecKrue U XUMHYECKHE CBOWCTBA

62 CriocoObI MoJTyueHHs U IPUMEHEHUE https://lesson.academy-
MHOI'0QTOMHBIX CITUPTOB content.myschool.edu.ru/04/10

63 O06001IeHNE U CUCTEMATU3 AL https://lesson.academy-
3HAHUHN content.myschool.edu.ru/04/10

64 @DeHoJI: CTPOEHUE MOJIEKYIIbI, https://lesson.academy-
¢u3nueckre cBoiicTBa. TOKCUYHOCTD content.myschool.edu.ru/04/10
denona

65 XuMHuecKue cBoicTBa (eHoIa https://lesson.academy-

content.myschool.edu.ru/04/10

66 CriocoObI MoTyueHHs ¥ IPUMEHEHNE https://lesson.academy-
dbenona content.myschool.edu.ru/04/10

67 [Ipaktuueckas padora Ne 2 «Pemenue https://lesson.academy-
9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME content.myschool.edu.ru/04/10
CriapTsl U GEHOITBI»

68 Pemenune pacuéTHbIX 3a1a4: 1O https://lesson.academy-
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YPaBHEHUIO XUMUYECKOW PEAKLMU, HA
onpeaeieHue MOJIEKYJIIPHOU
(bopMyIIbl OPraHuYeCcKOro BELIECTBa

content.myschool.edu.ru/04/10

69 O00011IeHNE U CUCTEMATHU3ALHS https://lesson.academy-
3HAHUH content.myschool.edu.ru/04/10

70 AJIBIETH/IBI U KETOHBI: 3JICKTPOHHOE https://lesson.academy-
CTpOEHHE KapOOHUIILHOM TPYIIIIBI; content.myschool.edu.ru/04/10
FOMOJIOTHYECKHUE PSIbI, 00IIast
bopmyita, H3oMepHs 1 HOMEHKIJIaTypa

71 Anbaeruipl ¥ KeTOHbI: GU3NYECKUE https://lesson.academy-
CBOICTBa; peaKluu MPUCOETUHEHUS content.myschool.edu.ru/04/10

72 Peakiiun OKHCIIEHUS U KQU€CTBEHHBIE https://lesson.academy-
PEaKIuu allbJerUI0B U KETOHOB content.myschool.edu.ru/04/10

73 CriocoObI MOTy4eHus aibJICTHI0B U https://lesson.academy-
KETOHOB content.myschool.edu.ru/04/10

74 O0o001IcHNEe U CHCTEMATH3aIINS https://lesson.academy-
3HAHUH content.myschool.edu.ru/04/10

75 OHOOCHOBHBIE MTPE/ICITbHBIC https://lesson.academy-
KapOOHOBBIE KUCIIOTBI, 0COOCHHOCTH content.myschool.edu.ru/04/10
CTPOCHUS UX MOJICKYJI

76 H3omepust 1 HOMEHKJIATypa https://lesson.academy-
KapOOHOBBIX KHCJIOT, UX (PU3HYCCKUE content.myschool.edu.ru/04/10
CBOICTRBA

177 XVMHUYECKUE CBOWCTBA MIPEETbHBIX https://lesson.academy-
OJTHOOCHOBHBIX KapOOHOBBIX KHUCJIOT content.myschool.edu.ru/04/10

78 XVMHUYECKUE CBOWCTBA MIPEIETbHBIX https://lesson.academy-
OJIHOOCHOBHBIX KapOOHOBBIX KHUCIIOT content.myschool.edu.ru/04/10

79 OCOOEHHOCTH CBOWCTB MyPaBbUHOM https://lesson.academy-
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KHCIOTEL. MHOTOOOpa3ue
KapOOHOBBIX KHUCIIOT

content.myschool.edu.ru/04/10

80 OcobeHHOCTH CBOMCTB: https://lesson.academy-
HENPEIEIbHBIX U aPOMATUICCKIX content.myschool.edu.ru/04/10
KapOOHOBBIX, TUKAPOOHOBBIX,

THJIPOKCUKAPOOHOBBIX KUCIIOT.
[pencTaBUTEN BBICIIMX KAPOOHOBBIX
KHCIIOT

81 [ToHsTHE O IPOU3BOIHBIX https://lesson.academy-
KapOOHOBBIX KHCJIOT content.myschool.edu.ru/04/10

82 CriocoOblI MoTy4eHus U IpUMEHEHUe https://lesson.academy-
KapOOHOBBIX KUCIIOT content.myschool.edu.ru/04/10

83 O06o011eHre U cucTeMaTu3anus https://lesson.academy-
3HaHUI content.myschool.edu.ru/04/10

84 CrnoxHblie 3()UPBI: TOMOIOTHYCCKHIA https://lesson.academy-
psa, obiast hopmyJia, H30MEPHs U content.myschool.edu.ru/04/10
HOMEHKJIaTypa

85 OuznyecKkue 1 XUMUIECKHE CBONCTBA https://lesson.academy-
3¢upoB content.myschool.edu.ru/04/10

86 OuznyecKkue 1 XUMUIECKHE CBONCTBA https://lesson.academy-
3¢upoB content.myschool.edu.ru/04/10

87 Pernrenne pacu€THbIX 3a1a4: 10 https://lesson.academy-
YPaBHEHHIO XUMHUYCCKON peakIlnu, Ha content.myschool.edu.ru/04/10
OTIpeICIICHUE MOJICKYJIIPHOMN
(bOopMyJIbI OPraHMYECKOTO BEIIECTRBA

88 IpakTrueckast padota Ne 3 «Permrenue https://lesson.academy-

AKCIEPUMEHTAIBHBIX 33124 110 TeMe
KapOonossie kucinotel. ClnoKHbIE

content.myschool.edu.ru/04/10
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3hUpPBD

89 XKupsr: crpoeHue, Gpu3nUecKue u https://lesson.academy-
XUMHUYECKHE CBOMCTBA (THAPOIH3) content.myschool.edu.ru/04/10

90 OCOOCHHOCTH CBOWCTB JKUPOB, https://lesson.academy-
COJIEPKAIIMX OCTATKH HEIPEACIbHBIX content.myschool.edu.ru/04/10
KHUPHBIX KUCIOT. XKupsl B mpupoe

91 MBpbL1a Kak COJIA BBICIIIUX KapOOHOBBIX https://lesson.academy-
KHCJIOT, MX MOIOILEE JAEHCTBUE. content.myschool.edu.ru/04/10
IToHsATHE O CHHTETHYECKUX MOIOIINX
cpenctBax (CMC)

92 I'eneTnyeckas CBsI3b YIJIEBOIOPOJIOB U https://lesson.academy-
KHCIIOPOJICOICPKALIMX OPTraHUYECKIX content.myschool.edu.ru/04/10
BCIIICCTB

93 Pacuérel 0 ypaBHECHHSIM XUMHUYCCKHX https://lesson.academy-
peaxiuii content.myschool.edu.ru/04/10

94 O06o0011eHre U cucTeMaTH3alus https://lesson.academy-
3HaHUHI content.myschool.edu.ru/04/10

95 OO1ast XxapaKTEpUCTHKA YTJICBOIOB U https://lesson.academy-
KJIaccu(UKaIs yriieBo10B (MOHO-, content.myschool.edu.ru/04/10
JIM- ¥ TIOJIMCAXapHUIbI)

96 MoHocaxapuabl: pU3HUECKUE https://lesson.academy-
CBOMCTBA M HAXOXK/ICHHE B TIPUPO/IC content.myschool.edu.ru/04/10

97 [IpuMeHeHue TII0K03bI, €€ 3HaUeHHE B https://lesson.academy-
KU3ZHEJEATEIIbHOCTH OpraHu3Ma content.myschool.edu.ru/04/10

98 Jlucaxapupl: caxapo3a, MajabTo3a U https://lesson.academy-
nakTo3a. HaxoxaeHue B npupoae u content.myschool.edu.ru/04/10
pUMEHEHHE TUCaxapu/IoB

99 [Tomucaxapuapl: CTPOCHHE https://lesson.academy-
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MaKpOMOJIEKYJ, (PU3NYECKHe U
XMMHUYECKHE CBONCTBA, TPUMEHEHHUE

content.myschool.edu.ru/04/10

100 [TonsiTHE 00 HCKYCCTBEHHBIX https://lesson.academy-
BOJIOKHAX content.myschool.edu.ru/04/10

101 = PemieHue pacueTHBIX 3aJa4 Ha https://lesson.academy-
OIpeIeTICHUE IO BBIXO/1a MPOIYKTa content.myschool.edu.ru/04/10
PEaKIMK OT TCOPETUUECKH
BO3MOKHOI'O

102 O000I11IeHNE U CUCTEMATU3AIUS https://lesson.academy-
3HAHUH content.myschool.edu.ru/04/10

103 = AmwuHbIL: Ki1acCUpUKAIHS, CTPOCHUE https://lesson.academy-
MOJIEKYJI, 0011ast hopmyJia, H30MepHs, content.myschool.edu.ru/04/10
HOMEHKJIATypa ¥ (pU3HUECKue
CBOICTBA

104  Xumuueckue cBOMCTBa https://lesson.academy-
aTu(paTUIeCKUX aMUHOB content.myschool.edu.ru/04/10

105  Xwumuueckue CBOMCTBA https://lesson.academy-
annpaTUIeCKuX aMUHOB content.myschool.edu.ru/04/10

106 = AHWIMH: CTPOCHHUE aHWIIMHA, https://lesson.academy-
0COOEHHOCTH XMMHYECKUX CBOMCTB content.myschool.edu.ru/04/10
aHWJIMHA

107 = CnocoObl OTyYeHus ¥ TPUMEHEHHE https://lesson.academy-
amu(paTUIECKUX aMUHOB content.myschool.edu.ru/04/10

108  OO0oOmIcHUE M CUCTEMaTHU3AIIHS https://lesson.academy-
3HaHHUN content.myschool.edu.ru/04/10

109 = AMHUHOKMCIOTBI: HOMEHKJIATypa U https://lesson.academy-

nzomepus, (Pu3nuecKue CBOMCTBA.
OtnenbHbIE PEACTABUTENH O

content.myschool.edu.ru/04/10
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AMHUHOKHUCIIOT

110  XuMmuyeckue CBOMCTBA AMUHOKHUCIIOT, https://lesson.academy-
uX OMOJIOTUYECKOE 3HAYCHUE content.myschool.edu.ru/04/10
aMUHOKHCIIOT. CHHTE3 U TUAPOIU3
TICTITH/IOB

111  Benxu Kak IPUPOIHBIE TOJHUMEPHI; https://lesson.academy-
CTPYKTYPBbI OCIIKOB content.myschool.edu.ru/04/10

112 Xwumuueckue CBOMCTBa OEIKOB https://lesson.academy-

content.myschool.edu.ru/04/10

113  Xwumuueckue cBOicTBa OEIKOB https://lesson.academy-

content.myschool.edu.ru/04/10

114 A3zotcoapepixamiue https://lesson.academy-
TeTePOLMKINYECKUE COCTUHEHUSI. content.myschool.edu.ru/04/10

115  HyxiienHOBBIE KMCIIOTHI: COCTaB,

CTPOCHHUE B OMOJIOTHYECKasl POJIb

116 = IIpaxtuueckas padota Ne 4 «Permrenue https://lesson.academy-
IKCIEPUMEHTAIBHBIX 33]1a4 110 TEME content.myschool.edu.ru/04/10
A30TcoaepKaliue OpraHuyecKue
COCIMHEHUS

117 = TIpaxtuueckas padota Ne 5 «Permrenue https://lesson.academy-
IKCIEPUMEHTAIBHBIX 33]1a4 110 TEME content.myschool.edu.ru/04/10
Pacnio3naBanne oprann4eckux
COCTUHEHUI)

118  Pemenue pacu€THBIX 3a4a4: MO https://lesson.academy-
YPaBHEHHIO XUMHUYCCKON peakIlnu, Ha content.myschool.edu.ru/04/10
OnpeAeIeHuEe MOJIEKYJIIPHOU
(bOopMyJTIBI OPraHMYECKOTO BEIECTBA

119  OO6oO6meHue u cucTeMaTu3alus https://lesson.academy-
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3HaHUH content.myschool.edu.ru/04/10

120 OcCHOBHBIC IOHATHUSI XUMHH https://lesson.academy-
BBICOKOMOJICKYJISIPHBIX COCIMHEHHUN 1 content.myschool.edu.ru/04/10
METOJIbl X CHUHTE3a —

HOJIMMEPU3AIHS ¥ TOTHUKOHICHCAIIHSI

121 = IImacrmaccsl. YTHiaHM3auus u https://lesson.academy-
nepepaboTKa IIaCTHKa content.myschool.edu.ru/04/10

122 DnactoMepbl: HATypaIbHBIN https://lesson.academy-
CHUHTETHYECKUE Kayuyku. Pesuna content.myschool.edu.ru/04/10

123 = BosokHa: HaTypajbHbIE, https://lesson.academy-
UCKYCCTBEHHBIC, CHHTCTUYCCKHE. content.myschool.edu.ru/04/10
[Toaumeps! cienuaabHOTO
Ha3HAYCHUS

124 = BonokHa: HaTypajbHbIEC, https://lesson.academy-
UCKYCCTBEHHBIC, CHHTCTUYCCKHE. content.myschool.edu.ru/04/10
[Toaumeps! cienuaabHOTO
Ha3HAYCHUS

125  IIpaxtuueckas padora Ne 6 «Pemenue https://lesson.academy-
IKCIEPUMEHTAIBHBIX 33]1a4 110 TEME content.myschool.edu.ru/04/10
Pacno3naBanue nactmacc u
BOJIOKOH»

126 Pemenune pacuéTHbIX 3a1a4: 1O https://lesson.academy-
YPaBHEHMIO XUMHUYECKON peakluy, Ha content.myschool.edu.ru/04/10
OnpeAesIeHue MOJIEKYJIIPHOU
(bOpMyITBI OPraHIMYECKOTO BEIIECTBA

127 O000IIIeHNE U CUCTEMATU3ALIHS https://lesson.academy-
3HaHUH content.myschool.edu.ru/04/10

128 = HroroBas KOHTpOJIbHAs paboTa https://lesson.academy-
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content.myschool.edu.ru/04/10

129  PesepBHblii ypok. O000mIEeHNE 1 1
CUCTEeMAaTH3AIHsI 3HAHHHA

130  PesepBHblii ypok. O000mIEeHNE U 1
cUCTeMaTH3aIHs 3HAHUH

131  Pe3sepsHbrii ypok. O000mIeHNE U 1
CUCTEeMAaTH3AIHsI 3HAHHHA

132  PesepBHblii ypok. O000mIEeHNE U 1
CUCTEMAaTH3AIHsI 3HAHHHA

133 Pesepsublii ypok. O6001eHue u 1
cUCTeMaTH3aIlHs 3HAHUH

134  PesepsHbIil ypok. O000IIeHNE U 1
CUCTEMAaTH3AIHsI 3HAHHHA

135  Pesepsublii ypok. O6001eHue u 1
CUCTEMAaTH3AIHsI 3HAHHHA

136  Pe3sepBHbIii ypok. O600mIEeHNE U 1
CUCTeMAaTH3aIHsl 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME



https://lesson.academy-content.myschool.edu.ru/04/10

11 KJIACC

Ne Tema ypoka
n/n
1 Atom. CocTaB aTOMHBIX sIIEp.

XUuMHUYeCKHUH 3i1eMeHT. M130TOmbI

2 CtpoeHue IeKTPOHHBIX 000JI0UeK
aTOMOB, KBaHTOBBIC YKCIIa

KoanuecTBo 4acoB

U3y4eHust

Konrpoubnuble IIpakTuyeckue

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE Pecypchl

https://lesson.academy-
content.myschool.edu.ru/04/11

https://lesson.academy-
content.myschool.edu.ru/04/11

3 Krnaccudukanus xumudaeckux
3JIEMEHTOB (S-, -, d-, f-a;emMenThI)

4 Pacripenenenue 31eKTpoHOB 110
aTOMHBIM OpOUTAISIM

5) DJEeKTPOHHBIE KOH(PHUTYpaIA ATOMOB
3JIEMEHTOB B OCHOBHOM U
BO30Y>KIEHHOM COCTOSTHUH

https://lesson.academy-
content.myschool.edu.ru/04/11

https://lesson.academy-
content.myschool.edu.ru/04/11
https://lesson.academy-
content.myschool.edu.ru/04/11

6 DNeKTPOHHbIE KOH(UTYpaAIITi HOHOB.
DIIEeKTPOOTPULIATETLHOCTh

https://lesson.academy-
content.myschool.edu.ru/04/11

7 BxonHas koHTponbHas paboTa

8 Ileproauueckuii 3aK0H U
Ileproauueckas cucremMa XUMHYECKUX
sneMeHToB [l. 1. Menaeneera, CBSI3b C
COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB

9 3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB

XUMHUYCCKUX 3JICMCHTOB 1 O6pa3yeMLIX
HMHU IMPOCTHIX U CJIOXKHBIX BCUICCTB I10

https://lesson.academy-
content.myschool.edu.ru/04/11

https://lesson.academy-
content.myschool.edu.ru/04/11

https://lesson.academy-
content.myschool.edu.ru/04/11




rpyIIaM U Iepuoaam

10 O06001IeHrE U cCUCTEMATU3ALNS 3HAHUMN https://lesson.academy-
content.myschool.edu.ru/04/11

11 Buasl XuMudeckoit cBs3u. MexaHu3Mbl https://lesson.academy-
00pa30BaHUs KOBAJCHTHOM CBA3H. content.myschool.edu.ru/04/11
BomoposHas CBsI3b.
MexMOJeKyISIpHbIE B3aMMOACHCTBUS

12 BajieHTHOCTB ¥ BaJICHTHBIE https://lesson.academy-
BO3MOXKHOCTH aToMOB. CBsI3b content.myschool.edu.ru/04/11
JJIEKTPOHHOU CTPYKTYPhI MOJICKYJI C HX
rE€OMETPUYECKUM CTPOCHHEM

13 [pexncraBneHns 0 KOMIUIEKCHBIX https://lesson.academy-
COCIMHCHUAX: COCTaB U HOMEHKJIATypa content.myschool.edu.ru/04/11

14 BeriectBa MOJIEKYJISIPHOTO U https://lesson.academy-
HEMOJICKYJISIPHOTO CTPOCHUS. THIIBI content.myschool.edu.ru/04/11
KPUCTATMIECKUX PEHIETOK M CBOMCTBA
BCIIECTB

15 [ToHsATHE O TUCTIEPCHBIX CHCTEMAX. https://lesson.academy-
[pencraBneHne 0 KOTOUIHBIX content.myschool.edu.ru/04/11
pacTBopax

16 HcTuHHBIE pacTBOPHL: HACKHIIICHHBIE U https://lesson.academy-
HEHACBHIIIIEHHBIE, PACTBOPUMOCTb. content.myschool.edu.ru/04/11
Kpucramioruapars

17 CriocoObI BeIpaKEHUST KOHIICHTPAIIUT https://lesson.academy-
pacTBOpOB content.myschool.edu.ru/04/11

18 Peurenue 3a1a4 ¢ UCHOIBb30BaHUEM https://lesson.academy-

HOHSITHI «MaccoBas 10
pacTBOPEHHOTO BEIIECTBA», «MOJISIPHAS

content.myschool.edu.ru/04/11




KOHLICHTPpAaLUs»

19 Knaccugukaiius 1 HOMEHKIaTypa https://lesson.academy-
HEOPraHUYECKUX BELICCTB content.myschool.edu.ru/04/11

20 O06001IeHrE U cCUCTEMATU3ALNS 3HAHUMN https://lesson.academy-

content.myschool.edu.ru/04/11

21 Knaccudukanus XUMUYECKUX peaKIui https://lesson.academy-
B HEOPraHMYECKON M OPraHUYECKOM content.myschool.edu.ru/04/11
XUMHH. 3aKOH COXPaHECHUS MacChl
BEILECTB; 3aKOH COXPAHCHHS U
HpEeBpALICHHS YHEPTUH [IPU
XUMHYECKUX PEAKIHIX

22 TerutoBbie 3QHEKTH XUMUIESCKUX https://lesson.academy-
peakuuii. TepMOXUMHUYECKHE content.myschool.edu.ru/04/11
ypaBHEHUS

23 Brruncnenus o ypaBHEHUSIM https://lesson.academy-
XMUMHYECKUX PEaKiui 1 content.myschool.edu.ru/04/11
TEPMOXHUMHUYECKUM YPABHEHUSIM

24 CKOpOCTh XUMUYECKOW PeaKIu, eé https://lesson.academy-
3aBUCHMOCTH OT Pa3JIUYHBIX (PAaKTOPOB. content.myschool.edu.ru/04/11
Karanu3 u xaranusartopsl

25 ['OMOTeHHBIE ¥ TEeTEPOTeHHBIE PEAKIHH https://lesson.academy-

content.myschool.edu.ru/04/11

26 IMpaktuueckas padota Ne 1 «Brusiaue https://lesson.academy-
pa3InYHbBIX (PAKTOPOB HA CKOPOCTh content.myschool.edu.ru/04/11
XUMHYECKOU PEaKIIUm»

27 OOpatuMbie U HEOOpaTUMBbIE PEAKIIHH. https://lesson.academy-
XUMHUYECKOE PaBHOBECHE content.myschool.edu.ru/04/11

28 [IpakTuueckas padora Ne 2 «Bnusnue https://lesson.academy-




pa3TUYHBIX (PAKTOPOB HA TOJIOKEHUE
XHUMHYECKOTO PaBHOBECH S

content.myschool.edu.ru/04/11

29 DJEKTPOIIMTHYECKAS TUCCOIIHAITHSL. https://lesson.academy-
CuiibHbBIC U CITA0bIC JICKTPOJIHTHI. content.myschool.edu.ru/04/11
Crenens AMCCOLUALINU

30 Honnoe npoussenenune Boasl. Cpena https://lesson.academy-
BOJIHBIX pacTBOPOB. Bogopoaublit content.myschool.edu.ru/04/11
nokazateinsb (pH) pactBopa

31 I'maponus coneit. Peakium, https://lesson.academy-
IPOTEKAIOIIKE B PACTBOPaAX content.myschool.edu.ru/04/11
JJIEKTPOJIUTOB

32 [Mpaktuueckas padota Ne 3 https://lesson.academy-
«XHUMHUYECKHE PEaKI[Ui B PaCTBOpaX content.myschool.edu.ru/04/11
JIIEKTPOIHUTOB

33 OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIC https://lesson.academy-
peakuuu. BaxkHeHIne OKUCIUTEN U content.myschool.edu.ru/04/11
BOCCTAHOBHTEITH

34 MeToa IeKTPOHHOTO (3JEKTPOHHO- https://lesson.academy-
WOHHOT0) OajaHca content.myschool.edu.ru/04/11

35 DJEeKTPOIIN3 PaCTBOPOB U PaCILIaBOB https://lesson.academy-
BEIIIECTB content.myschool.edu.ru/04/11

36 Pemienne 3a1a4 pa3nMyHBIX THIIOB https://lesson.academy-

content.myschool.edu.ru/04/11

37 Pemenue 3a1a4y pa3nuvYHBIX TUTIOB https://lesson.academy-

content.myschool.edu.ru/04/11

38 O06o01IeHne u cucTeMaTu3alus 3HaHu| https://lesson.academy-

content.myschool.edu.ru/04/11

39 KonTponbHas pabota « XuMHYECKHE https://lesson.academy-




peaKkum» content.myschool.edu.ru/04/11

40 [TonoxeHre HEMETAILIIOB B https://lesson.academy-
[epuoanyeckoii cucreMe XUMHYECKHX content.myschool.edu.ru/04/11
snemenToB /I. 1. Menpaeneera u
O0COOEHHOCTH CTPOEHHUS UX aTOMOB.
®u3nyecKue CBOMCTBAa HEMETAIIOB

41 AJITOTPOITUS HEMETALIOB (Ha IIpUMEpE https://lesson.academy-
KHCIIOpo/a, cephl, pocdopa u content.myschool.edu.ru/04/11
yriiepojia)

42 Bomopos: monydenue, pusnuecKue u https://lesson.academy-
XMUMHYECKHE CBOMCTBA. ['HAPHIbI content.myschool.edu.ru/04/11

43 I"anoreHbl: HAXOXKICHUE B TIPUPOJIE, https://lesson.academy-
CIOCOOBI MOTyYeHUs, PUINUCSCKHE U content.myschool.edu.ru/04/11
XMMHYECKUE CBOWCTBA

44 I"anorenoBoopo/ibl. Bakueiiime https://lesson.academy-
KHCJIOPOJICOICPIKAIINE COCAMHEHUS content.myschool.edu.ru/04/11
raJIOTeHOB

45 JIaGopaTopHbIE ¥ MTPOMBIIILICHHBIE https://lesson.academy-
CIOCOOBI MOJTYYEHUSI TaJIOT€HOB. content.myschool.edu.ru/04/11
[IprMeHeHue rajJoreHoB U ux
COeTMHEHNN

46 [NpakTrueckas padora Ne 4 «Pemienue https://lesson.academy-
IKCIEPUMEHTAJIBHBIX 33124 110 TeMe content.myschool.edu.ru/04/11
I"anorens»

47 Kucnopoa: nabopatopusie u https://lesson.academy-

IPOMBIIIJICHHbIE CIOCOOBI MOTYyYSHHUS,
¢du3nUecKrue 1 XMMUYECKHE CBOMCTBA.
O3oH. [IpuMenenue kucnopoaa u

content.myschool.edu.ru/04/11




O30Ha

48 OKCH/IBI K IEPOKCHIBI https://lesson.academy-
content.myschool.edu.ru/04/11
49 Pernrenue 3a1a4 pa3InyHbIX THIIOB https://lesson.academy-
content.myschool.edu.ru/04/11
50 Cepa: HaXOXK/ICHHUE B TIPUPO/IC, https://lesson.academy-
CHOCOOBI OMYYCHHUS, PUIUICCKUC U content.myschool.edu.ru/04/11
XMMHYECKUE CBOWCTBA
51 CepoBoiopo/1, cyib(HuIbt https://lesson.academy-
content.myschool.edu.ru/04/11
52 Kucnopoacoaepkaiue coeIuHCHHS https://lesson.academy-
cepbl. OCOOCHHOCTH CBOWCTB CEPHOM content.myschool.edu.ru/04/11
KHCIIOTBI
53 [Mpaktuueckas padora Ne 5 «Pemienue https://lesson.academy-
9KCIECPUMEHTAJIBHBIX 3a/a4 110 TEME content.myschool.edu.ru/04/11
Cepa u e€ coelMHEHU S
54 A30T: HaXOXJICHHE B IPHUPOJIC, https://lesson.academy-
CIIOCOOBI MOTy4eHUsI, HU3NUECKHE U content.myschool.edu.ru/04/11
XUMHYECKHE CBOICTBA. AMMHUAK,
HUTPHUIBI
55 Kucnopojcoaepxaniyue coeTMHEHUS https://lesson.academy-
azora. OCOOCHHOCTH CBOMCTB a30THOM content.myschool.edu.ru/04/11
KHCIIOTHI
56 [IpumeHenne a3oTa ¥ €ro COeTMHEHUH. https://lesson.academy-
A30THBIE yI00OpEeHUS content.myschool.edu.ru/04/11
57 ®docdop: HaXOKAEHUE B IPUPO/IE, https://lesson.academy-

CrocoObI ONMyUYeHUs!, PUINIECKUE U
XUMH4YecKkue cBoiicTBa. Dochuapt u

content.myschool.edu.ru/04/11




dochun

58 Oxcunbl hocdopa, https://lesson.academy-
dochopcoaepxarue kucaorsl. Conn content.myschool.edu.ru/04/11
dbocdopHOIi KHCTOTHI

59 [Tpumenenue dochopa u ero https://lesson.academy-
coeaunenuii. ochopHsie ya00peHus content.myschool.edu.ru/04/11

60 [paktuueckas padora Ne 6 «Pemienue https://lesson.academy-
9KCICPUMEHTAJIBHBIX 3a/1a4 110 TEME content.myschool.edu.ru/04/11
A3zot 1 pochop 1 uX coeqMHEHUS

61 VYraepoa: HaXOKICHHUE B IIPUPO/IE, https://lesson.academy-
IJIOTPOIHBIC MOAU(DUKAIINY; content.myschool.edu.ru/04/11
(busHYECKre ¥ XMMHUYECKHE CBOMCTBA,
pUMEHEHHE

62 Oxkcup yraepoaa (I1), okcun yrinepona https://lesson.academy-

(IV), yronpHas KUCI0Ta U €€ COJIn content.myschool.edu.ru/04/11

63 Penienue 3a1a4 pa3iuyHbIX THIIOB https://lesson.academy-

content.myschool.edu.ru/04/11

64 Kpemuuii: HaX0KIeHHUE B IPUPOJIE, https://lesson.academy-
CIOCOOBI MOTY4eHUsI, HUINUSCKHE U content.myschool.edu.ru/04/11
XMMHYECKUE CBONCTBA

65 Oxcun kpemuus (1V), kpemHueBas https://lesson.academy-
KHCJIOTA, CHITUKATBI content.myschool.edu.ru/04/11

66 [IpumeHeHne KpeMHHS U €ro https://lesson.academy-
coenuHeHui. CTEKIIO, €ro MoIy4YeHue, content.myschool.edu.ru/04/11
BHUJIbI CTEKIIA

67 Pemenue 3a1a4y pa3nuvYHBIX TUTIOB https://lesson.academy-

content.myschool.edu.ru/04/11

68 O0001IEeHre U cucTEMATU3ALNS 3HAHAN https://lesson.academy-




content.myschool.edu.ru/04/11

69 [TonoxeHre METAJIOB B https://lesson.academy-
[epuoanyeckoii cucreMe XUMHYECKHX content.myschool.edu.ru/04/11
a51eMeHTOB. OCOOEHHOCTH CTPOCHHS
AJIEKTPOHHBIX 000JIOYEK ATOMOB
METaJlIOB

70 O6mue hu3nyecKre CBOMCTBA https://lesson.academy-
MetaiioB. [IpuMeHeHre MeTaioB B content.myschool.edu.ru/04/11
OBITY U TEXHUKE

71 CrunaBbl MetaiioB. Kopposust https://lesson.academy-
METaJLIOB content.myschool.edu.ru/04/11

72 Pernienue 3a1a4 pa3inyHbIX THIIOB https://lesson.academy-

content.myschool.edu.ru/04/11

73 DJIEKTPOXUMHUCCKHUI Psiji HAIPSKCHUIN https://lesson.academy-
MetaiioB. OOIIKe CrIocoObI content.myschool.edu.ru/04/11
TIOJTyYCHUSI METAJLIOB

74 OOmas xapakTepucTuka Merayuion 1A- https://lesson.academy-
rpymmsl [lepronudeckoit cucteMsl content.myschool.edu.ru/04/11
XUMHYECKHX AieMeHToB. Hatpuii n
KaJTWii: ToNTyYeHue, Gu3ndeckue u
XUMHYECKUE CBOICTBA, IPUMCHEHHE
IPOCTHIX BEIIECTB U MX COCANHECHUIA

75 Oomas xapakrepuctuka metauion |A- https://lesson.academy-

rpynsl [lepuoanueckoi cucteMbl
XHMHYSCKHX 3JIEMEHTOB. Marauii u
KaJIBIIWI: TIOJTydeHue, GUu3ndecKkue u
XMMHYECKHE CBOMCTBA, MPUMEHECHHUE
MPOCTBIX BEMIECTB U UX COCIUHEHUN

content.myschool.edu.ru/04/11




76 JXKEcTrocTh BOABI U CIIOCOOBI €€ https://lesson.academy-
yCTpaHEeHUs content.myschool.edu.ru/04/11

77 AJFOMMHUI: TIOy4eHue, PU3ndecKue https://lesson.academy-

Y XMMUYECKUE CBOWCTBA, IPUMCHCHHE content.myschool.edu.ru/04/11

78 AmboTepHbIC CBOMCTBA OKCH/IA U https://lesson.academy-
THIPOKCHIA ATFOMHHUS, content.myschool.edu.ru/04/11
THPOKCOKOMIUIEKCHI ATFOMHHUS, UX
pUMEHEHHE

79 Perrenue 3a1a4 pa3InyHbIX THIIOB https://lesson.academy-

content.myschool.edu.ru/04/11

80 [paktuueckas padota Ne 7 «Pemienue https://lesson.academy-
IKCIIEPUMEHTAILHBIX 33/1a4 [0 TeMe content.myschool.edu.ru/04/11
Mertaibl MIaBHBIX TOATPYII)

81 OO011ast XxapaKTepUCTUKA METAJLIOB https://lesson.academy-
no6ouHbIX moarpyii (b-rpyrm) content.myschool.edu.ru/04/11
[TepromuuecKoii CHCTEMBI XMMHUYECKUX
3JIEMCHTOB

82 dusznyueckue U XUMUYECKHE CBOWCTBA https://lesson.academy-

XpOMa M €ro COSANHEHUH, UX content.myschool.edu.ru/04/11
pUMEHEHHE

83 BaxkHeiine coeTMHEHNsT MapraHIia. https://lesson.academy-
[lepmaHraHar Kanus, ero content.myschool.edu.ru/04/11
OKHCITUTENbHBIC CBOCTBA

84 du3nyecKkue 1 XUMUIECKIE CBONCTBA https://lesson.academy-
xKenesa u ero coequHenui. [lomydenue content.myschool.edu.ru/04/11
Y IPUMEHCHHUE CILJIABOB JKee3a

85 dusnyeckre 1 XMMUYECKHUE CBOMCTBA https://lesson.academy-

Meau 1 e€ COeAUHEHNM, MX

content.myschool.edu.ru/04/11




IIPUMEHEHHUE

86 dusznuecKue U XUMUYECKHE CBONCTBA https://lesson.academy-
IIMHKA ¥ €r0 COCMHCHUI, HX content.myschool.edu.ru/04/11
npuMeHeHue. [ MIpOKCOKOMILIEKCHI
[[MHKA
87 [Tpaktuyeckas pabora Ne 8 «Pemicaue https://lesson.academy-
9KCIICPUMEHTAJIBHBIX 3a/1a4 110 TEME content.myschool.edu.ru/04/11
Meraibl MOGOYHBIX TTOATPYIII
88 Perrenue 3a1a4 pa3InyHbIX THIIOB https://lesson.academy-
content.myschool.edu.ru/04/11
89 O0o001IeHe ¥ cUcTeMaTU3alHs 3HAaHUI https://lesson.academy-
content.myschool.edu.ru/04/11
90 HTorosast KOHTPOJIbHAS paboTa https://lesson.academy-
content.myschool.edu.ru/04/11
91 Pouib XuMuu B 00€eCIicUeHUH https://lesson.academy-
YCTOMYUBOTO Pa3BUTHSI YEIIOBEUESCTBA. content.myschool.edu.ru/04/11
[ToHsiTHE O HAYYHBIX METOIaX
UCCIIeIOBAHMS BEIIECTB
92 HayuHble MPUHIIMITEI OpraHU3aIIuN https://lesson.academy-
XUMHYECKOTO TIPOM3BO/ICTBA. content.myschool.edu.ru/04/11
[TpoMBIIITICHHBIE CITIOCOOBI Oy YCHHSI
BKHEHIITMX BEIIECTB
93 XUMHYECKOE 3arpsi3HeHUE https://lesson.academy-
OKPYXKArOIIeH CpeJibl U ero content.myschool.edu.ru/04/11
TIOCJIEICTBHSI
94 XUMHS ¥ 3I0POBbE YETIOBEKA. https://lesson.academy-
JlekapCTBEHHBIC CPECTBA content.myschool.edu.ru/04/11
95 Xumus nunm. Ponb xumun B https://lesson.academy-




00eCIICUCHHNH TTUIICBOM 0e30I1acHOCTH

content.myschool.edu.ru/04/11

96 Kocmernueckue u mapdromMepHbie 1 https://lesson.academy-
cpenacTBa. beiToBas Xumust content.myschool.edu.ru/04/11

97 XUMHS B CTPOUTENLCTBE. BakHeiiime 1 https://lesson.academy-
CTPOMTENIBHBIE U KOHCTPYKIIHOHHBIE content.myschool.edu.ru/04/11
MaTepUaIbl

98 XUMHS B CEIbCKOM XO3SIHCTBE. 1 https://lesson.academy-
OprannyecKkre 1 MHHEPaIbHbIE content.myschool.edu.ru/04/11
ynoopeHus

99 Peseprublii ypok. O000IICHHE U 1 https://lesson.academy-
CHCTEMaTH3aIlHs 3HAHUI content.myschool.edu.ru/04/11

100  PesepBHbIii ypok. O000mIEHHE U 1 https://lesson.academy-
CHCTEMATU3ALMS 3HAHUN content.myschool.edu.ru/04/11

101 = PesepBHbIit ypok. O600MIICHHE 1 1 https://lesson.academy-
CHCTEMATU3ALMS 3HAHUN content.myschool.edu.ru/04/11

102  PesepBHbIit ypok. O000IICHHE 1 1 https://lesson.academy-
cUCTEeMaTH3aIHs 3HAHU content.myschool.edu.ru/04/11

OBIIEE KOJIMYECTBO YACOB IT1O 102

I[TPOTPAMME




YYEBHO-METOJNYECKOE OBECIIEYEHME
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Xumus, 10 kmace/ Epemun B.B., Ky3emenko H.E., /Ipo3noB A.A., Jlynun B.B.;
noja penakiuen Jlyauna B.B., OGuiecTBo ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
«IPODAY»; AxmonepHoe oOmiectBo «M3aarenscTBo «IIpocBemienner»
Xumus, 11 kimace/ Epemun B.B., Ky3smenko H.E., JIpo3nos A.A., JIlyaun B.B.;
nop penakuuent Jlynuna B.B., OO1iecTBo ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
«JPODAY; AkmonepHoe obmiectBo «M3aarensctBo «IIpocBemienner»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Meronnueckoe nocodue k yueOHuky B. B. Epemuna, H. E. Ky3smenko, B. U.
Tepennna u ap. «Xumusi. YriayoneHHbIl yposeHby. 10 kiace / B. B. Epemun,
A. A. [Ipo3nos, U. B. Epemuna, B. 1. Maxonnna, O. 0. Cumonosa, 3. IO.
Kepumon. — M.: [Ipoda

Metonnueckoe nocobue k yueouuky B. B. Epemuna, H. E. Ky3smenko, B. .
Tepennna u ap. «Xumusi. Yriay0seHHbId yposeHby. 11 kiace / B. B. Epemun,
A. A. [Ipo3nos, U. B. Epemuna, B. 1. Maxonnna, O. 0. Cumonosa, 3. IO.
Kepumos. — M.: JIpoda

HAUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

e Poccuiickas snekTpoHHas mkoja https://resh.edu.ru/
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