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IMOACHUTEJIBHAS 3AIIMCKA

PaGouas mporpaMmMa 1Mo XMMHHM Ha YPOBHE CPEIHETO OOIIEro oOpa3oBaHUS
paspabotrana Ha ocHoBe PeznepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
obpazoBanuu B Poccuiickoit denepauuny», TpedoBaHull K pe3yiabTaTaM OCBOCHHUS
benepanbHOI o0pa3oBaTeabHOM IPOrpaMMBbl CpeIHero o0wrero
oopazoBanusi(POIl COO), npexacraBieHHbIX B DeaepaibHOM TOCyAapCTBEHHOM
obOpasoBarensHoM crangapre COO, ¢ yuyérom KoHuenuuu mpernogaBaHus
yuyeOHOro mpeamera «XMMHs» B 00Opa3oBaTelbHBIX OpraHm3anusx Poccuiickoi
@enepanyy, pealu3yOIIUX OCHOBHBIC 00pa30BaTC/IBHBIC IPOIPAaMMBL, H
OCHOBHBIX T0JIO)KeHUH «Ctpareruu pas3BuTvs Bocnuranus B Poccuiickoit
@enepaunu Ha nepuoxn a0 2025 roaa» (Pacnopsixenue IlpaBurensctBa PP ot
29.05. 2015 N2 996 - p.).

XuMusi Ha ypOBHE YIiayOJE€HHOTO H3Y4YEeHHS 3aHHMAET BA)XKHOE MECTO B
CHUCTEME ECTECTBEHHO-HAy4yHOro oOpazoBanus yuaumuxcss 10-11  ximaccos.
W3ydyenue rmpeamera, peanuzyemMoe B YCIOBUAX AU depeHLUpPOBaHHOIO,
npoduiibHOro 0o0y4eHMs, Ipu3BaHO oOecreunuTh 00IEeo0pa30BaATEIBHYIO |
OOILIEKYJIBTYPHYIO IOJAIOTOBKY BBIIIYCKHUKOB IIKOJbI, HEOOXOAUMYIO JUIS
aJlanTaly UX K ObICTPO MEHSIOLIMMCS YCIIOBUSAM XH3HHU B COLIUYME, a TaKKe JUIs
IPOJIOJIKEHUS. O0YYCHUs B OpraHM3alusiX IPOQPECCHOHAIBHOIO 00pa3oBaHMs, B
KOTOPBIX XUMHUS SIBIISICTCS] OAHON U3 IPUOPUTETHBIX AUCLIMIIINH.

B rmporpamme 1o XMMHMM Ha3Hau€HUE IpeaMeTa «XHUMHsS» IM0JIydaeT
HOAPOOHYI0O  MHTEPHPETALUI0 B  COOTBETCTBUM C  OCHOBOIIOJIATAIOLIUMHU
nonoxkeHussMu GI'OC COO o B3auMOOOYCIIOBICHHOCTH 1IN, COJEpKaHu,
pe3ynpTaToB 00y4YeHHs M TPeOOBAHUN K YPOBHIO IOATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBISIOTCS CIICAYIOIIUE BBIIOJHSAEMbIC IPOrpaMMON IO
XUMUU PYHKUIHH:

e HMH(MOPMALMOHHO-METOAMYCCKAs, pealM3alus KOTOpoi obecreunBactT
MOJTy4YeHUE NPEACTABICHUS O IIesAX, COJepaHuM, oOIIel CTpaTeruu
oOyueHus, BOCTIUTaHUS U Pa3BUTHs 00YUarOLINXCs CPEeICTBAMHU MPEAMETA,
M3y4aeMOro B paMKaxX KOHKPETHOTO MpopuiIs;

e OpraHU3alMOHHO-IUIAHUPYOLIad, KOTOpast npeayCMaTpuBaeT
oTIpe/ieNIeHNe: TPUHIUIMOB CTPYKTYPUPOBAHHS M TOCIEIOBATEIHLHOCTH
M3y4yeHUs1 y4eOHOro MaTepuaia, KOJIUYECTBEHHBIX M KaueCTBEHHBIX €ro
XapakTEepPUCTHK; TMOAXO/0B K (OPMHUPOBAHUIO COJEPIKATEIBHON OCHOBBI
KOHTPOJIA MU OLEHKH 0oOpa30BaTeNbHBIX JOCTHKEHUH OOydaromuxcsi B
pamMKax MTOrOBOM arrecrauu B (OpMe EIUHOI0 TOCYAapCTBEHHOIO
’K3aMEHa 110 XUMHH.

[Tporpamma it yriryOGaEéHHOTO U3Yy4EHUS XUMUU:



e YCTAHABIMBAET MHBAPMAHTHOE MPEJIMETHOE COJIep)KaHue, 00sA3aTEIbHOE
JUIT W3y4eHUsT B paMKaxX OTACNbHBIX Mpoduiel, mpexycMaTpuBacT
pacupeleseHue M CTPYKTYpPHPOBAaHHE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTeNIbHBIM JIMHUSAM/pa3ienam Kypea;

e JaéT mpUMEpHOE pacrpejeneHue y4eOHOTO BpPEMEHH, PEKOMEHIYyEeMOro
JUTSL U3YYEHUSI OTACIIbHBIX TEM;

e IIpeMaraeT IMPUMEPHYIO TIOCICHAOBATEIBHOCTE HM3Y4YEHHUS Y4eOHOro
Marepuanga C Y4ETOM JIOTMKM IOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEAMETHBIX CBA3CH;

e AT METOAMYECKYIO MHTEPIPETALMIO LIEJICH U 3a7a4 U3ydeHUs IpeIMeTa
Ha yrJIyOJIEHHOM YPOBHE € YYETOM COBPEMEHHBIX IPHOPUTETOB B CUCTEME
cpenHero oOwmiero oOpa3oBaHMs, COAEPXKATEIBHOM XapaKTEPUCTUKU
IUIAHUPYEMBIX PE3yJIbTATOB OCBOCHHS OCHOBHOM 00pa3oBaTEIbHOU
IPOrpaMMbl CpeIHero o01ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaNpeIMETHbIX, MPEIMETHbIX), a TaKXe C y4éTOM OCHOBHBIX BHJIOB
yueOHO-1103HABATEIbHBIX JACUCTBUM  O0yYarolerocs 10 OCBOCHUIO
COJICp KaHUs IIpe/IMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IPOrpamMme [0 XMUMHHM IPEAYCMOTPEHa
IPEEMCTBEHHOCTh C OOY4YCHHMEM XUMHM Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHMs. 3a IIpelelaMM YCTAaHOBJIEHHOM TIporpaMMod IO  XHUMUHU
00s13aTeIbHON (MHBAPHAHTHOM) COCTABIISAIONIEH CoJepKaHUsl y4eOHOro mnpeaMera
«Xumus» OCTa€rcss BO3MOXKHOCTH BBIOOpa €ro BapUAaTHUBHOM COCTaBIISIOLIEH,
KOTOpasi JA0JDKHA ONPEEHAThCA B COOTBETCTBUU C HANPABICHUEM KOHKPETHOTO
npodumns o0yueHus.

B coorBercTBUM ¢ KoHUenTyanbHbIMM ToiokeHusMu PI'OC COO o
HAa3HAYCHUU TIpeJIMETOB 0a30BOro u yriyOJEHHOro YpOBHEH B CHCTEME
mupdepeHnpoBaHHOTO OOYYEHHSI Ha YpPOBHE CpeIHEro oomero oOpa3oBaHUs
XMMHSI Ha YpOBHE YriyOJEHHOrO W3y4YeHHUsi HampaBlieH Ha pealu3aluio
IIPEEMCTBEHHOCTH  C  TOCHEAYIOIIMM  3TalnoM  [OJYyYEHHUS  XHMHUYECKOTO
oOpa3oBaHMsI B paMKaX M3yYeHHUS CHEIHUAIbHBIX €CTECTBEHHO-HAyYHBIX U
XMMHUYECKUX JIUCIUIUIMH B By3aX M OpPraHU3allUsX CPeAHEro npodeccuoHalbHOTO
oOpazoBanusi. B 95TOl CBA3M u3yueHHe mpeameTa «XHUMHS» OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha pacHIMpeHue U  yrayOJeHue TEeOpeTHUEeCKOM H
MPAKTUYECKON MOJATOTOBKU 00YYarouXCcsi, BEIOPABIIMX ONpENeNEHHbINA TPOPUIIh
00y4eHus1, B TOM YUCJIE C NEPCTIEKTUBON MOCIEYIOUIETO MOIYYSHUS XUMHUYECKOTO
oOpa3oBaHus B OpraHu3anusax npodeccuonansHoro odpasoanus. Hapsay ¢ atum,
B cBere TpedoBanuit ®I'OC COO K mIaHUpyeMbIM pe3yJbTaTaM OCBOCHHS
denepanbHOl 00pazoBaTEILHON MNPOrpaMMBI  cpeHero obuiero obpa3zoBaHUs
M3Y4dCHUE TIpeaMeTa «XUMHS» OPHEHTHUPOBAHO TakKKe Ha pEHICHWE 3ajiay



BOCIIUTAHMSI U COLMAIBHOTO Pa3BUTHUS O0ydarommxcs, Ha (OpPMHUpPOBAHHE y HUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHHN, YMEHUM pallMOHAJIN3alUNA y4eOHOTO TpyAa H
0000LIEHHBIX  CMOCOOOB  JIEATEIBHOCTH, HMEIOLUMX MEXKIAUCHUIUIMHAPHBIH,
HAANpeIMETHBIN XapaKkTep.

CocraBnsiomuMu npeaMera «XUMHUs» Ha YpPOBHE YIIIyOJIEHHOTO U3y4YeHUS
ABISIOTCS  yriiyOnéHHble Kypebl — «Opranmdeckas xumus» u  «OOwmas u
Heopranu4deckas xumus». Ilpu onpenenenun moxoa0B K 0T00pY U CTPYKTYpHOU
OpraHM3alMi COJACPXKaHHUA 3TUX KYpCOB B IIporpamMme II0 XHUMHHU 3a OCHOBY
npuHATE nosiokeHnss PI'OC COO o paznmuuuax 0a30BOro W yriayoJaEéHHOTO
YPOBHEH M3yUYCHUSI IPEAMETA.

OcHoBy coxepkaHus KypcoB «Opranumdeckas xumus» ©u «OOmas #u
HEOpPraHUYECKass XUMUS» COCTaBISIET COBOKYIIHOCTbh TPEAMETHBIX 3HAHUH U
YMEHUH, OTHOCALIMXCA K 0a30BOMYy YPOBHIO M3YYEHHUs IMpeAMeTa. JTa CUCTeMa
3HAaHUU TOJy4YaeT OMpeNeIEHHOe TEOPETUYECKOe OMOIHEHHE, I03BOJIAIOIIEE
OCO3HAHHO OCBOUTb  CYIIECTBEHHO Oonbiiuii  00BEM  (PaKTOIOrMYECKOrO
matepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3ydeHHs IpeaMmera obecrieueHa
BO3MOXHOCTb 3HAYUTEIBHOTO yBEJWYeHUs O00bEMa 3HAHMM O XUMHYECKHX
3JIEMEHTaX U CBOMCTBAaX MX COCJIMHEHHMH HAa OCHOBE PACLIMPCHHS W YIiayOJieHUs
IPEACTAaBICHUNH O CTPOCHUH BEILECTBA, XMMHYCCKOW CBA3M M 3aKOHOMEPHOCTSIX
IPOTEKAaHUsl PEAKIM, PACCMAaTPUBAEMBIX C TOUKH 3PEHUS XMMHUYECKON KUHETHKH
U TepMoAauHaMMKH. M3ydeHue mnepuomguueckoro 3akoHa u Ilepuoanueckoit
CHUCTEMBI  XMMHMYECKHMX  DJJIEMEHTOB  0a3upyercs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEICTABICHUAX O CTPOCHUU aToma. XUMHUYECKas CBS3b
OO0BACHSETCS C TOYKM 3PEHUS YHEPTETUYECKUX U3MEHEHUH 1pu e€ 00pa30BaHUU U
pa3pylIeHHH, a TaKKe C TOYKU 3peHHs] MexaHH3MOB e€ oOpasoBanus. HU3yuenue
TUIIOB ~ peakuui  JonojHsercss  (GopMmupoBaHHEM  IIpeJCTaBICHHE 00
3JIEKTPOXUMUYECKHUX MTPOLECCAX U IEKTPOIHM3E PACIUIABOB U PACTBOPOB BEILLECCTB.
B kypce opraHmueckoil XMMUH NpPU PaCCMOTPEHHM PEAKIUOHHOW CIOCOOHOCTH
COEJIMHEHMI yzienseTcss 0co00e BHUMaHHUE BOMpocaM 00 3JIEeKTpOHHBIX ¢ dekTax,
0 B3aMMHOM BJIUSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3Max peakiui.

Oco0oe 3HayeHWe UMEEeT TO, YTO Ha COJACpPNKAHHE KYpCOB XHUMHUHU
yrayOIE€HHOTO YPOBHS U3Y4E€HHUs [ KJIACCOB OMPEEIEHHOTO Tpo(uns (TIaBHBIM
o0pa3oM Ha HX CTPYKTYpy U XapakTep [OMONHEHUNW K o0Omel cucreme
IPEeIMETHBIX 3HAHWMI) OKa3bIBAIOT BIMSHUE CMEXHbIE NpeaMeTsl. Tak, Harpumep,
B COJIEpP’KaHUM TIPEMETa JUIsl KJIacCoB XMMHKO-(u3ndeckoro npoduis 6ombinoe
3Ha4YeHue OyayT MMETh 3JEMEHThl ydyeOHoro marepuana no obuiei xumuu. [Ipu
U3yYeHUH TMpe/IMeTa B JIAaHHOM CiIydae akleHT OyleT clienaH Ha OOIIHOCThH
METOIOB MO3HAHUSA, OOIIHOCTH 3aKOHOB U TEOPUH B XMMUHU U B (pU3MKe: aTOMHO-
MOJICKYJISIpHasl Teopusl (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBI COXpaHEHUs



MacCcbl U DHEPTHUH, 3aKOHBI TEPMOJWHAMHUKH, JIJIEKTPOJINM3a, IPEACTABICHUS O
CTPOEHHHM BEILIECTB U IPYIoe€.

B TO Xe BpemMs B CcOAEpXKaHHM TpeaMeTa i KIAacCOB XUMMHKO-
Ouosoruyeckoro npoduias OONIBIINKN YASHbHBIA BeC OyJeT UMETh OpraHHyecKas
xumus. B asToM caydae mpenocTaBiseTcss  BO3MOXKHOCTH st Oosee
0OCTOATEIBHOTO  PAaCCMOTPEHUST XMMHYECKOW  OpraHu3alMi  KIJIETKH  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOH BXOJAT, K IIpUMEpYy, TaKue
CTPYKTYpPHBIC KOMITOHEHTBI, KakK JIMIUIbI, OCIKH, YIJIEBOJbI, HYKJIEHHOBBHIC
KUCJIOTHI U apyrue. IIpu 3TOM 3HaHUS O COCTaBE M CBOMCTBAaX MpPEACTaBUTEIICH
OCHOBHBIX KJIACCOB OPraHMYECKUX BCILECTB CIYXKaT OCHOBOM Uil H3YyYCHUS
CYILIHOCTH IIPOLEeCCcOB (POTOCUHTESRA, AbIXaHUS, TUILIEBAPCHUS.

B r1utane ¢GopmMHpoBaHHMS OCHOB HAyYHOIO MHMPOBO33PEHMS, OCBOCHMS
0011IeHayYHBIX METOJOB MTO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHUSI HAyUHBIX
3HAHUW M3ydeHHe mpeaMera «XuMHUs» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXKIIPEJAMETHBIX CBS3IX € Y4YEOHBIMM IpeIMETaMH, BXOJAUIMMU B COCTaB
npeaMeTHbIX obsactei «EcTecTBeHHO-HAayyHbIE MpeaMeTbl», «Maremartuka u
uHopMaTuka» u «PyCcCKU S3bIK U JIMTEpATYPay.

[Tpn wm3ydenun y4yeOHOro mnpeaMera «XuMuUs» Ha YriyOJIEHHOM YPOBHE
TaK)Ke, KaK Ha YpOBHE OCHOBHOI'O M CpeaHero obuiero obpazopanus (Ha 6a30BOM
YPOBHE), 3a7a4eil NEPBOCTENICHHOW 3HAYUMOCTH SBIISIETCS (POPMUPOBAHUE OCHOB
HAyKl XUMHU Kak 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, NPAKTUYECKOU
JESTEILHOCTH YEJI0BEKa U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYphl. Penienue
ITOW 3ajJaud Ha yriayOJIEHHOM YpOBHE U3YUEHHsS TpeAMETa MpeArnoiaraet
peanu3alnio TaKuX LeeH, Kak:

e (opMHupoBaHHE TMPEIACTABICHUI: O MaTEpPHAIBLHOM EJIHUHCTBE MHpa,
3aKOHOMEPHOCTSX U 1103HABACMOCTH SIBJICHUU IIPUPO/IbL, O MECTE XUMHUHU B
CHUCTEME €CTECTBEHHBIX HayK HW €€ Beayuieil posii B oOecreyeHuu
YCTOMYMBOIO  pPa3BUTHUS  YeEJOBEYECTBA: B  pelieHHU  Ipobiem
IKOJIOTUYECKOH, IHEPreTHUYECKON U NMUILEBONH 0€30MaCHOCTH, B Pa3BUTUHU
MEJIMIUHBI, CO3JaHUHM HOBBIX MaT€pHUAJIOB, HOBBIX HCTOYHUKOB SHEPTHH, B
ofecreueHny palroHAJIBHOTO TNPHUPOJONOIL30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHUS U OOIIEH KyJIbTypbl YEJIOBEKA, a TAKKE DKOJIOTHYECKU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 30POBBIO U IPUPOTHOU CPENIE;

e OCBOCHHE CHCTE€Mbl 3HAHMH, JeXalMX B OCHOBE XHUMHYECKOU
COCTaBJISAIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa: (HyHIaMEHTATbHBIX
MOHATHH, 3aKOHOB WM TEOPUU XUMHHM, COBPEMEHHBIX MPEJACTABICHUN O
CTPOCHUM BCIICCTBA HA pa3HbBIX YPOBHAX — AaTOMHOM, MOHHO-
MOJICKYJISIPHOM,  HAJIMOJICKYJSIPHOM, O  TEPMOAMHAMHYECKUX
KWHETHYCCKUX 3aKOHOMEPHOCTAX IPOTEKaHUs XMMHUUYCCKUX pEaklUi, O



XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JAUCTIEPCHBIX CHCTEMAaX, 00 o0mmx
Hay4HBIX NIPUHLIHUIAX XUMUYECKOTO IIPONU3BOJCTBA;

e (dopmupoBaHue y 00yJarommuxcs OCO3HAHHOTO TTOHUMAaHHUS
BOCTpeOOBAaHHOCTH CHUCTEMHBIX XUMHYECKHUX 3HAHUM U1 OOBSCHEHUS
KJTIOYEBBIX HJIeH W TPoOJIeM COBPEMEHHOW XHMHH, I OOBSCHEHUS U
IPOTHO3UPOBAHUS SBJICHUN, UMEIOLIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
I'PaMOTHOTO peIIeHHs MPo0sIeM, CBI3aHHBIX ¢ XUMHEH, IIPOrHO3UPOBAHMUS,
aHaJIM3a M OIICHKH C MO3UIMI SKOJOTHYECKON O€301aCHOCTH TOCIICACTBUM
OBITOBOM M TNPOM3BOIACTBECHHON JEATEILHOCTH YEJIOBEKA, CBSI3aHHOM ¢
XUMHUYECKUM  TIPOU3BOJCTBOM,  HCIIOJIb30BAaHUEM U TepepaboTKoi
BEIIECTB;

e yriuyOJeHue  NpeJICTaBJ€HMH O  HAyYHbIX  METOoAax  IO3HaHMS,
HEOOXOMUMBIX JUISl MPUOOPETEHUS YMEHUM OpPUEHTHUPOBATHCA B MHUpPE
BEIIECTB U OOBICHCHUS XHUMHYCCKHUX SBJICHUN, HUMEKOIIMX MECTO B
NIPUPOJAE, B IPAKTUUECKON JICATEILHOCTH U ITIOBCCAHECBHOM KU3HHU.

B 1iane peanusanuy 1EpBOOYEPEHBIX BOCIHUTATENBHBIX W Pa3BUBAIOIIUX
(GYHKIMA 1EJIOCTHOM CHCTEMBI CpeiHero oouiero oOpa3oBaHus IPU U3YHYEHUHU
npeaMera  «XuMHUs» Ha  yIUIYOJICHHOM  ypoOBHE 0COOYI0 — aKTyajbHOCTh
IpruoOpEeTarOT TaKKUE LICJIH U 3a1a4H, KaK:

e BOCHUTaHUE YOEKIEHHOCTM B TI03HABAEMOCTU SBJICHUH TIPUPOJIBI,
YBAXEHUSI K TMIPOLECCY TBOPYECTBA B 00JIACTHU TEOPETUYECKUX U
NPUKIIAIHBIX HCCIEAOBAaHUU B XMMUHU, (POPMUPOBAHHE MUPOBO33PECHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

e Dpa3BUTHE MOTHBAUMU K OOYUYEHUIO U TIO3HAHUIO, CIHOCOOHOCTEH K
CAMOKOHTPOJIKO M CaMOBOCIIMTAaHWIO  HAa  OCHOBE  YCBOCHUS
00111eYEIIOBEUYECKUX LIEHHOCTEH;

e Pa3BUTHUE ITO3HABATEIBHBIX MHTEPECOB, HHTCIUICKTYAJIbHBIX U TBOPYCCKHUX
cnocoOHOCTeW oOy4varomuxcsi, (GOPMHPOBAHME Yy HHUX CO3HATEIBHOIO
OTHOWIEHUS K CcamMo00pa30BaHUIO W HENPEepPhIBHOMY OOpa30BaHHUIO Kak
YCIIOBUIO YCTIENTHOM MpOo(deccoHanbHON U 00NIECTBEHHOM AeATENBHOCTH,
OTBETCTBEHHOTO OTHOULICHUSI K CBOEMY 3JI0POBBI0 M TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

e (opMupoBaHuE yMEHUNH U HaBBIKOB Pa3yMHOTO IMPUPOAONOIL30BAHUS,
pa3BUTHE IKOJOTMYECKON KYJIbTYPhI, MPUOOPETEHUE OIbITA OOIIECTBEHHO-
MOJIE3HOM YKOJIOTUUECKOM JICATEIbHOCTH.

OO01iee 4uCII0 YacoB, MPEAYCMOTPEHHBIX JUIS U3YYEHHUS XUMHKM Ha YTi1yOJIeHHOM
ypoBHE cpejHero odiero obpazoBanusi, cocrapiser 204 yacos: B 10 kimacce —
102 vaca (3 yaca B nezenmo), B 11 knacce — 102 yaca (3 yaca B He1e10).



COJAEPKAHUE OBYYEHUASA
10 KJIACC

OPT'AHUYECKAS XUMUSA

Teopernueckne 0CHOBbI OPraHUYeCKON XUMHH.

[Ipeamer W 3HAa4YCHWE OPraHUYCCKOM  XUMHH, IIPEACTABICHHE O
MHOT000pa3uy OPraHNIECKNX COCTNHEHUI.

DNIEKTPOHHOE CTPOEHHE aToMa YIJepoda: OCHOBHOE M BO30YXKIEHHOE
cocTosiHUA. BaneHTHble BO3MOKHOCTH aToMa yriepojaa. XHMHYEcKas CBA3b B
OPraHUYECKUX COCAMHECHHUSAX. TuUmbl TUOpUIM3AIMM ATOMHBIX opOuTanei
yriepoaa. Mexanu3mbsl 00pa30BaHusl KOBAJICHTHOM CBsI3U (OOMEHHBIN M IOHOPHO-
aKHenTopHblid). THIBI NEepeKpbIBaHUS AaTOMHBIX OpOUTalel, G- U T-CBS3H.
OpunapHasi, [BOMHas U TpoiiHas cBsi3b. CriocoObl pa3pbiBa CBA3EH B MOJIEKYJIax
opranmyeckux BeuiectB. [lonsrtue o cBoOomHOM paaukaie, Hykieodwie u
asekTpoduie.

Teopus crpoeHust opraHudeckux coeauHeHuit A.M. byrieposa wu
COBPEMEHHBIE MPEACTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUYEHUE TEOPUU CTPOECHUS
OpraHUYECKUX COEAMHEHUH. MOJIeKYyJIsipHBIE U  CTPYKTYpHBIE  (OPMYJIBI.
CrpyktypHble (OpMyJibl pa3lIMYHBIX BHUJOB: pa3BEpHyTasA, COKpallIEHHA,
ckenerHas. M3omepusi. Buuabl wu3oMepuu: CTPyKTypHas, [POCTPAHCTBEHHAS.
DnextponHbie 3P HEeKTs B MOJIEKYJIaX OPTaHUYECKUX COCAUHEHUN (MHIIYKTUBHBIN
1 Me30MEpHbBINA 3P deKTsI).

[IpeacraBienne o kinaccupukaluu opranuyeckux BeuiecTB. [loHsTue o
dbyHkuuoHansHoOU rpymre. ['omosnorus. I'omonoruyeckue psasl. CucreMaTuyeckas
HOMeHKIaTypa opranudeckux coeauHeHuid (IUPAC) u TpuBHaibHBIC Ha3BaHUs
OTJIENIbHBIX MPEACTABUTEICH.

OcobeHHOCTH U Klaccu(UKalus OpraHWYecKux peakuui. OKHCIUTETBHO-
BOCCTAHOBUTEBHBIE PEAKIIMH B OPraHUYECKON XUMUM.

DKCHEpUMEHTAIbHbIE METOABbl M3YUYEHMSI BELIECTB M UX MPEBPAILICHU:
O3HAKOMJIEHHWE C O00pa3naMu OpPraHUYeCKUX BEIIECTB M MaTepuajaMu Ha HX
OCHOBE, OMBITHI MO TMPEBPAIICHUIO OPraHUYECKUX BEIIECTB MpPU HArpeBaHUU
(mnaBnenue, OOyI/IMBaHWE WM TOPEHHUE), KOHCTPYMPOBAHUE MOJENICH MOJEKYII
OpPraHUYEeCKUX BEIIECTB.

YriaeBoaopoasl.

Ankansl. ['omosorudeckuil psja ankaHos, odmas ¢opmyiia, HOMEHKIATypa U
W30MepHs. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKaHOB, Sp -
ruOpUIM3alvsl aTOMHBIX OpOuTanel yriepoja, o-cBsi3b. DHU3MUECKUE CBONCTBA
aJIKaHOB.



XVMHUYECKHE CBOMCTBA aJIKaHOB: pEaKIMM 3aMEIICHHS, HU30MEpU3alNH,
JNETUAPUPOBAHUS, IUKIN3ANY, THPOJIN3a, KpeKnHra, ropenus. [Ipeacrasnenne o
MEXaHHU3Me peaKkuil paauKalIbHOrO 3aMEILECHMUS.

Haxoxnenue B npupoje. CriocoObl MOTyYeHUs U IPUMEHEHNE aTKAaHOB.

[{uknoankanel. O6mas dpopmyna, HoMeHKIaTypa U uzomepus. OcobeHnoctTu
CTPOEHHS. W XUMHYECKMX CBOMCTB MaiblX (LHUKJIONpPONAH, IUKIOOyTaH) |
OOBIYHBIX (IMKJIONEHTAaH, UKJIOTeKCaH) IUKIoankaHoB. CrocoObl MOJyYyeHUs U
IIPUMEHEHUE [IUKIIOAJIKaHOB.

Ankensl. ['omosorudeckuit psa ajJkeHoB, obmas Gopmysna, HOMEHKIATypa.
DJIEKTPOHHOE ¥ [POCTPAHCTBEHHOE CTPOCHUE MOJEKYJ alKEHOB, Sp*-
ruOpuau3alusl aTOMHBIX opOuTanel yriepojaa, o- U m-cBa3u. CTpyKTypHas U
reoMerpuyeckas (muc-tpaHc-) wuzoMepus. Dusnyeckue CBONCTBA  AJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEaKLUMM IMPUCOCAUHEHMS, 3aMEILECHUS B 0-II0JIOKECHUE
IIpyU JBOMHON CBsi3M, mojuMepuszauuu u okucieHus. [IpaBuno MapkoBHUKOBA.
KauectBeHHble peakuuu Ha JIBOWHYIO CBs3b. Cr10COObI MOJYUYCHUS U IPUMEHEHHE
AJIKEHOB.

Ankaauensl. Knaccudukanus ajikaaueHoB (COINpPsHKEHHBIC, U30JIMPOBAHHbIE,
Kymyaupogannwie). OCOOCHHOCTH 3JICKTPOHHOTO CTPOCHHS M XUMHUYECKUX CBOWCTB
CONPsLKEHHBIX  JueHoB, 1,2- wu 1, 4-npucoenunenue.  Ilonumepusanusa
COMPSKEHHBIX IUEHOB. CIocoObI MOJTYyYeHUS M IPUMEHEHHE alIKaIuCHOB.

AnxuHbl. ['lOMONOrn4ecKkuii psaja aJlkuHOB, o01mas popMmysia, HOMEHKIATypa U
nu30Mepus. DJIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKUHOB, Sp-
ruOpuau3anus aTOMHBIX opOuTaneil yriepoaa. dusmyeckne CBOWCTBA AJIKHUHOB.
XUMHUYECKHE  CBOMCTBA:  pEaKUUW  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TpUMEpU3aIUU, OKUCIIeHUs. KUCITIOTHBIE CBOMCTBA aJIKMHOB, UMEIOLIUX KOHIICBYIO
TPOMHYIO CBsi3b. KauecTBEHHbIC peaklMy Ha TPOMHYIO CBA3b. Cr10c00BI MOyyeHus
U IPUMCHEHUE AJIKUHOB.

ApomaTtuueckue yriieBoaopoabl (apeHsl). I'oMonornyeckuii psiji apeHoB,
obmas Gopmyrna, HOMEHKJIATypa M U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHe MoJIeKysIbl OeH3osa. Puznueckne CBOWCTBA apeHOB. XHUMHUYECKHE
CBOIiCTBa O€H301a ¥ €ro TOMOJIOTOB: PEaKIIUU 3aMEeIleHUs] B OCH30JbHOM KOJIBIIE
YTJIEBOJIOPOIHOM paJuKalie, Peakiuu MNPUCOCAUHEHUS, OKHUCIECHHUE TOMOJIOTOB
Oenzoma. I[lpeacraBienne 00 OpPUEHTUPYIOIMIEM JCHCTBHH 3aMECTUTENCH B
OEH30JIbHOM KOJIbIIE Ha TMpUMEpe aJKWIBHBIX pPaJUKaIoOB, KapOOKCHIILHOM,
THJIPOKCUTIBHOM, aMUHO- W HUTPOTPYIIbI, aTOMOB rajgoreHoB. OcoOeHHOCTH
XUMHYECKUX CBOMCTB ctuposa. [lomumepusanms ctupona. CnocoObl MomydeHus U
MIPUMEHEHUE apOMATUYECKHUX YTIIEBOA0POJIOB.

[Tpupoausiii ra3. ITonyrabie HedTsHbIE Ta3sl. HedTh U €€ npoucxoxaeHue.
KaMmennsIil yroias ¥ NpoJayKTHl ero nepepadoTku. CrocoOsl nepepaboTkn HEPTH:



MEPEeTOHKa, KPEKUHT (TEPMHUUYECKHM, KAaTaTUTHYECKHi), pu(GOpMHUHT, TUPOIH3.
ITpoxykTsl nepepaboOTKy HEPTH, UX IPUMEHEHHNE B MPOMBIIIICHHOCTH U B OBITY.

["'eneTnueckas CBA3b MEX/IY pa3IMUYHBIMU KJIACCAMHU YTJIIEBOAOPO/IOB.

DNEKTPOHHOE CTPOEHUE TaJOTEHIIPOU3BOAHBIX YIVIEBOAOPOA0B. Peakuuun
3aMEeUIeHNsl TajJoreHa Ha THUJIPOKCOTPYMIy, HUTPOTpyMNIly, IHAHOTPYIMILY,
amuHorpynny. JlelictBue Ha TraJOreHNpPOU3BOJHBIE BOIHOTO W CIHUPTOBOTO
pacTBopa wiEnoun. B3aumojaeicTBue QUraJoreHaJkaHOB ¢ MarHueM M IMHKOM.
[Tonsitue 0 METaJUIOOPTraHUYCCKUX COCIMHCHUSAX. Hcnonb3oBanue
raJIOTeHIIPOU3BOIHBIX  YITICBOJOPOAOB B OBITY, TEXHUKE M TIPH CHHTE3€
OpPraHUYEeCKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOABl H3Y4YEHMs BEIIECTB M MX IPEBPALLCHUI:
n3ydyeHue (PU3MYECKUX CBOMCTB YIJIIEBOJOPOAOB (PacTBOPUMOCTH), KAUECTBEHHBIX
peakiuil yrieBoJOpPOJOB pPa3IMYHBIX KaccoB (oOeciBeunBaHuEe OpPOMHON WIU
MOJIHOM BOJBI, pacTBOpa IMEepMaHIraHaTa Kallus, B3aWMOJCWUCTBHE alleTHIeHa C
aMMUaYHbIM pacTBOpoM okcujaa cepebdpa(l)), kadyecTBeHHOE OOHaApyKEHUE
yrjaepoja M BOJOpOAAa B OPraHUYECKUX BeEIIeCTBaX, IIOJIYyYEHUE OTUIICHA U
U3Y4YCHHE €ro CBOWCTB, O3HaKomieHue ¢ KosuiekiusimMu «Hedtb» n «Yroaby, ¢
oOpa3uaMu IUIACTMAcCC, KayyykKoB M PE3UHbI, MOJCIMPOBAHUE MOJICKYJI
YIJIEBOAOPO/IOB U TaJIONCHIIPOU3BOIHBIX YIJIEBOIOPOIOB.

Kuciopoacoaep:xaiue oprann4eckue coeuHeHus.

[IpenenbHbie oaHOATOMHBIE CcnUpThl. CTpoeHHME MOJIEKY]T (Ha NpUMepe
MeTaHola W 9TaHoia). l'omomormyeckuit psa, obmias Gopmyna, H30OMepus,
HOMEHKIaTypa U kinaccudukamus. Dusnueckue CBONCTBA  MpEIENIbHBIX
OJIHOATOMHBIX CHHUPTOB. BoIOpojHBIE CBS3M MEXKIY MOJIEKYJIaMU CIUPTOB.
XUMHUYECKHE CBOKMCTBA: peaKIMU 3aMEUICHUs, JerujpaTaluu, OKHUCJICHUS,
B3aUMOJICUCTBUE €  OPraHMYECKUMHM U HEOPraHMYECKUMU  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OHOATOMHBIC CIIMPTHL. [leficTBHE 3TaHOa U METaHOJIa
Ha opraHu3zM uenoBeka. CrnocoObl MOJYyYEeHHUS W TPUMEHEHHE OJIHOATOMHBIX
CITUPTOB.

[TpocTeie 3¢pupsl, HOMeHKIaTypa U u3oMepusi. OCOOEHHOCTH (PU3MUECKUX U
XUMHUYECKUX CBOWCTB.

MHOTOaTOMHBIE CIHUPTHI — JTUICHIVIMKOIb W TAUIEpUH. Dusuueckue u
XUMUYECKHE CBOMCTBA: PEAKIUU 3aMEIICHUs], B3aUMO/IEHCTBUE C OPraHUYECKUMU
U HEOPraHMYECKUMM KHUCIOTaMM, KAYECTBEHHAsh pEeakiusi Ha MHOT0ATOMHBIE
criupthl. [lpencraBienne o MexaHuU3Me peaklui HYKIeO(PUIBHOTO 3aMEeleHUs.
HeiictBue Ha opraHu3Mm 4enoBeka. CrocoObl TNOJYyYeHUS W TNPUMEHEHHE
MHOT'O2TOMHBIX CITUPTOB.

@®enos. CrpoeHHe MOJECKYJIbl, B3aMMHOE BIMSHHE TUAPOKCOTPYIIBI H
OeHszonpHOTO sipa. Pusudeckue cpoicTBa (PeHoma. OCOOEHHOCTH XMMHUYECKUX



cBOMCTB (peHosa. KauecTBeHHble peakuuu Ha (QeHon. TOKCHMYHOCTBH (eHoma.
CrniocoOr1 ostyueHus u npuMeHenue gpenomna. PenondopmanpaeruaHas cMoia.

KapOoHmibHbIE COEAMHEHNS] — AIbAETH/IBI U KETOHBL. DIIEKTPOHHOE CTPOCHUE
KapOOHWIBHOU Tpynmnbl. ['oMosornyeckue psijibl aJbJeruJoB U KETOHOB, oOLas
dopmyna, uzomepuss U HOMeHKiIaTypa. Duspueckue CBOMCTBA aNbIAETUIOB U
KETOHOB.  XMMHUYECKHE  CBOMCTBAa  IbJIETMAOB M  KETOHOB:  peakUuu
npucoeauueHus. OKHUCICHUE alb/IeTU0B, KaUeCTBEHHBIC PEaKIUU Ha aJlbJCTH/bl.
Crioco0pl 1oJTydeHus: M IPUMEHEHHUE albACTUIOB U KETOHOB.

OHOOCHOBHBIC TIpEE/IbHBIC KAapOOHOBBIC KUCIOTEL. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIIOT. MI3oMepus u HoMeHKIatypa. Pusndyeckue cBONCTBA
O/IHOOCHOBHBIX IPEIEIbHBIX KapOOHOBBIX KHCJIOT. BOMOpOAHBIC CBSI3U MEXKIY
MOJIEKYJIaMH KapOOHOBBIX KHCJIOT. XMMHYECKHE CBOMCTBA: KUCIOTHBIE CBONCTBA,
peakius ATepuUKALUU, pEaKIUH C YYaCTHEM YIJIEBOJOPOJHOTO pajauKaa.
Oco0OeHHOCTH CBOMCTB MypaBbHHOW KHUCHIOTHL. [loHSATHE O TNPOU3BOIHBIX
KapOOHOBBIX KHUCJIOT — CIIOKHBIX 3upax. MHoroobpa3zue KapOOHOBBIX KHUCIIOT.
OcoOEeHHOCTH CBOMCTB HENPEIEIbHBIX M aPOMATHUECKMX KapOOHOBBIX KHCIIOT,
IMKapOOHOBBIX KHUCIIOT, THJIPOKCUKAPOOHOBBIX KuCiOT. [IpencraBuresn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEAapUHOBAs, NaJIbMUTHHOBAs, OJICUHOBAas, JUHOIEBAS,
uHOAeH06as KUCIOThl. CrIOCOOBI TIOJYYCHUS ¥ IPUMEHEHHE KapOOHOBBIX KHUCIIOT.

Cnoxnele >¢pupbl. ['omonornueckuil psn, obmas ¢(opmyna, U3oMepus M
HOMEHKJIaTypa. Pu3nyecKue M XMMHYECKHE CBOMCTBA: TMAPOJIN3 B KHCIOH U
HIETIOYHOM Cpee.

Kupsl. Ctpoenue, puznueckue U XUMHUYECKHUE CBOWMCTBA JKUPOB: TUAPOIIU3 B
KHUCJION U 1es109Hou cpene. OCOOEHHOCTH CBOWMCTB KUPOB, CO/AECPKAIINX OCTATKH
HEIpeIeIbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpo/IE.

MblL1a KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOILIEE JACHCTBHE.

OOmas xapakrepucTuka yrieBojioB. Kiaccudukanus yriaeso1os (MOHO-, IH-
U nojucaxapuibl). MoHOcaxapuabl: TJIOK03a, (Ppykro3a, ramakro3a, pudosa,
ne3okcupru6o3a. Pu3ndyeckue CBOMCTBA UM HAXOXKACHHE B mpupoje. POTOCHHTES.
XHWMHYECKHE CBOMCTBA IITFOKO3bI: PEAKIMH C Y4aCTUEM CITUPTOBBIX U aJIbJIETUAHON
TpyMI, CIUPTOBOE M MOJOUYHOKHCIOE OpokeHue. [IpuMeHeHHE TIIOKO3bI, €€
3HAYEHHE B KU3HEIEATENLHOCTH OopraHu3Ma. /[ucaxapuasl: caxaposa, MaibTo3a U
nakTo3a. BoccranaBnuBaromue ¥ HEBOCCTAHABIMBAKOIIME aucaxapuasl. ['uaponus
nucaxapuioB. Haxoxaenue B npupojae u npumenenue. [lomucaxapuabl: kpaxmann,
TJIMKOTeH W 1e/uono3a. CTpoeHue MaKpoOMOJIEKYJ Kpaxmasia, TJIMKOreHa |
nemnono3sl.  dU3nyeckue CBOWCTBA Kpaxmajla M UEJUIION03bl. XUMHUYECKUE
CBOMCTBa Kpaxmaya: THIpOJu3, KaueCTBEHHAs pPEakiMs ¢ MOAOM. XHMHYECKHE
CBOMCTBA IIEJUTIONO3BI: THPOJIU3, MojdydyeHue 3gupoB memmtono3sl. [lousarue o6
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBINA MIEIK).



DKCHEpPUMEHTAIBHBIE METOJbl W3Y4YEHHUS BEIIECTB M HX IPEBPAICHUN:
PacTBOPHUMOCTD Pa3IMYHBIX CIIUPTOB B BOJE, B3aUMOCHCTBUE ITAHOJA C HATPUEM,
OKHCIIEHHE THJIOBOTO CIHUPTAa B aIbJECTHUJ HAa PAaCKaJIEHHOM MEIHOM MPOBOJIOKE,
OKUCJICHHE HSTUJIOBOTO CHUPTA AUXPOMATOM Kaiusi (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpUAJIOB), KAYECTBEHHBIE pEaKUUH Ha albAeTulbl (C TUAPOKCUIOM
nuammuncepedpa(l) u  rumpokcumom  menu(Il)), peakuus raMIepuHa
rugpokcuaom meau(Il), xummyeckue CBONMCTBAa pacTBOpa YKCYCHOM KHUCIIOTHI,
B3aUMOJICHCTBHE pacTBOpa TUIIOKO3bI ¢ TuapokcuaoM meau(Il), BzammozmeincTeue
Kpaxmaja ¢ MOJOM, PCHICHHE SKCIICPUMEHTAIBHBIX 3a1a4 1o TeMaMm «CrupTel U
denoub», «KapOoHoBbie KUCIOTBI. ClI0KHBIC S(DUPBIY.

A3oTcoJep:kaniue opraHnyecKue coenHeHHs.

AMUHBI — OpraHMYECKHE MPOU3BOAHBIE amMmuaka. Knaccuduxanus amMuHOB:
anudaTuyeckue M apoMaTU4YeCKHe; TMEPBHUYHBIE, BTOPUYHBIE M TPETUYHBIEC.
Crtpoenue mosiekyi, obmas (opmyia, u3oMepus, HOMEHKJIATypa U (U3MUYECKUE
cBOMCTBAa. XMMHUYECKOE CBOMCTBA aJiu(aTuuecKX aMUHOB: OCHOBHbBIC CBOMCTBA,
QJIKWIMPOBAHUE, B3aUMOJCHCTBHE IIEPBUYHBIX aMUHOB C a30THUCTON KHUCJIOTOM.
Conu anKujiaMMOHMUSL.

AHWIMH — TpeACTaBUTENIb aMUHOB apoMaruyeckoro pspa. CrpoeHue
aHWIMHA. B3auMHOE BIIMSIHUE TPYIIII aTOMOB B MOJIEKyJie aHWIHHA. OcoOeHHOCTH
XUMHYECKHUX CBOMCTB aHMinHA. KauecTBeHHbIE peakuuu Ha aHuIuH. CrocoOsbl
MOJIy4eHHUs M TpuUMeHeHue anudarnueckux aMuHoB. [lonyueHue aHuiuHa U3
HUTPOOEH301a.

AmvunHokucnoTel. Homenknatypa u uzomepusi. OTenbHble IPEACTABUTENH O
AMUHOKHUCJIOT: TIUUUH, anaHuH. Du3nyeckue CBOMCTBA  aAMUHOKHUCIOT.
XUMHUYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpPHBIX  OpPraHUYeCKHUX
COCAMHEHUM, peakluus IOJUMKOHJCHCAllMK, O00pa3oBaHUE IMICNTUIAHOU CBS3U.
Bbuosnornyeckoe 3HayeHue aMUHOKUCIOT. CHHTE3 M THAPOJIU3 NN TH/IOB.

benku kak npupojnsie nomumepbl. [lepBuynas, BTOpUYHAs W TpEeTUUYHAs
CTpykTypa OenkoB. XWMHYECKHE CBOWCTBAa OCJIKOB: THUIAPOIU3, JCHATypaius,
KaueCTBEHHBIC PEaKIIU Ha OeJKH.

OKCIEpUMEHTAJIbHBIE METOJbl H3YyYEHHS BEIIECTB M HUX MPEBPaIICHUM:
pacTBopeHue O€nKOB B BOJAE, JeHATypalusi O€NKOB MPU HATrPEeBAHUU, I[BETHHIC
peakiuu Ha OenKu, pelieHHe DKCIEePUMEHTANBHBIX 3ajJad M0  TeMaM
«AzoTconepkame — opraHuueckue — coenuHeHusi» U «Pacno3HaBanue
OpraHUYECKUX COETMHEHUIN.

BbicokoMoOJIeKYIsIpHbIE COeITHHEHMS.

OCHOBHBIC TOHATHUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIIMHEHUI: MOHOMED,
NOJIUMEp, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUU, CPEIHSS MOJICKYIsIpHas



Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYISPHBIX COCAMHEHUN —
MOJTMMEPHU3aLHs U TTOJTMKOHICHCAIIHS.

[Tonumepnsie matepuansl. [lnacTtmaccel (ONUMATHIEH, TOJIUIIPOIUIICH,
MONUBUHWIXJIOPU, TMOJUCTUPOJ, TMOJIUMETHIMETAKPUJIAT, MOJIUKapOOHATHI,
noymdTUIeHTepedTanar). YTunuszanus u nepepadoTka miacTuka.

DI1acTOMEpHI: HaTypaJIbHBIN KayuykK, CUHTECTHUYCCKUE Kay4yKu
(OyTagueHOBBIN, XJIOPOIIPEHOBLIM, U30TIPECHOBBIN) U CHIIMKOHBI. Pe3nHa.

Boiiokna: HaTypaJibHBIE (XJIOIIOK, IIEPCTh, NIEIK), HCKYCCTBEHHBIC (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KallpOH U JIaBCaH).

[Tonumepsl CIICLUAJIBHOTO Ha3HaYCHUs (rediion, KeBJ1ap,
3JIEKTPOIPOBOISAILIIE TIOJUMEPBI, OMOpa3iaracMple MOJIUMEPHI).

DKCHEpPUMEHTAJIbHBIE METOAbl M3YYECHHS BELIECTB M HX MPEBpaIlCHUI:
O3HAKOMJIEHHE ¢ 00pa3liaMu IPUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yyKOB, pEIICHUE HKCIEPUMEHTAIBHBIX 3aJauy 1o Teme «Pacmo3naBanue
IUTACTMACC U BOJIOKOH.

PacuérHblie 3ana4mn.

Haxoxnenue wmosnekynsipHoi ¢GopMysibl OPraHM4ecKOro COCIUHEHHUs 110
MAacCOBBIM  JIOJIIM ~ DJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HaXO0XICHUE
MOJICKYJISIPHOM  (DOpMYJIbI  OPraHMYECKOTO COCJMHEHHUs 10 Macce (00bEmy)
IIPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelecTBa (macce, 00bEMY) HPOIYKTOB
peaKklUMM W/WIM MCXOJIHBIX BEILIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (HOpMYIIBI
OpraHUYEeCKOTO BEUIECTBA HAa OCHOBE €r0 XMMHMYECKHX CBOWCTB WJIM CIIOCOOOB
MOJIyYEHHUsI, ONpPEHEeICHUE JOJU BbIXOJIa MPOAYKTAa PEAKIHUH OT TEOPETHUUECKHU
BO3MOKHOTO.

MexrpeaMeTHbIC CBSI3HU.

Peanu3anusa MEXIIPEIMETHBIX CBSI3€H IPU U3YYCHUM OPTraHUYECKON XUMHUU B
10 kiacce OCYUIECTBIISIETCS 4YEpe3 MCIIOJIB30BAHME Kak OOMIMX €CTECTBEHHO-
Hay4YHBIX TIOHATUW, TaK W TIOHATUH, MNPUHATBIX B OTIAEIBHBIX IpeIMeTax
€CTECTBEHHO-HAYYHOI0 IUKJIA.

OO01mume ecTeCTBEHHO-HAYUYHBIE MOHATHUA: SBJIEHUE, HAYYHBIN (akT, runoresa,
TEOpHs, 3aKOH, aHalu3, CHHTE3, Kiaccuukauus, HaOIOAeHUE, H3MEPEHHE,
IKCTIEPUMEHT, MOJIENb, MOJIETTUPOBAHHUE.

@dusuka: Marepusi, aToM, JJIEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYIa,
OYHEPTreTUYECKU YpOBEHb, BEUIECTBO, TelO, OOBEM, arperaTHoe COCTOSHUE
BEUIECTBA, (DU3UYECKUE BEIMYMHBI, €MHUIIBI U3MEPEHHUS, CKOPOCTb, IHEPTHs,
Mmacca.

buonorus: kieTka, oOpraHu3M, JKocucTema, Ouocdepa, MeTabOIU3M,
HACJICJICTBEHHOCTh, aBTOTPOMHBIN M TeTepOoTpOodHBIA TUN THTaHUSA, OpoKEeHuUE,



dorocuHTE3, [BIXaHWE, OCTKM, YIIEBOABI, MXHUPBI, HYKICHHOBBIC KHCIIOTEHI,
({epMEHTHI.

["eorpadus: monesnsie HCKOMaeMble, TOTUTUBO.

TexHonorus: mnumIeBble MPOAYKTHI, OCHOBBI PALUOHAIBHOTO TMHTAHUS,
MOIOIIIUE CPEJICTBA, MATEPUAIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBLIAS U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBBI XHMHH.

Atom. CoctaB aTOMHBIX siiep. Xumudeckuit anemenT. M3oronsl. CtpoeHue
9JIEKTPOHHBIX 00OJIOYEK aTOMOB, KBAaHTOBBIC YHCIA. DHEPreTHYECKUE YPOBHHU H
noaypoBHHu. AtomHble opOuTtanu. Knaccupukanus XuMHUUECKUX 3JIEMEHTOB (S-, P-,
d-, f-snmementsr). PacrmpeneneHue 2JIEKTPOHOB IO ATOMHBIM  OpPOHUTAIISAM.
DJIeKTPOHHbIC KOHPUIYpaLlUU aTOMOB 3JIEMEHTOB IEPBOrO—4YETBEPTOrO MEPUOIOB
B OCHOBHOM U BO30YXIEHHOM COCTOSIHMM, JICKTPOHHbIC KOH(QUIYypalUU HUOHOB.
DJIEKTPOOTPHULIATEIbHOCTb.

[Teproguueckuii 3akoH u Ileproanueckas cucreMa XUMUYECKHX 3JIEMEHTOB
J.U. MenneneeBa. CBsA3b NEpUOAMYECKOTO 3akoHa U [leproanyeckoil cucTemsl
XUMHUYECKUX  DJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMHUUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX ¥ CIOXKHBIX BEUIECTB [0 TpymmaM W TepuojaM. 3HaueHHe
nepuoaundeckoro 3akona /.M. Menneneena.

Xumuyeckas CBS3b. BuIbl XUMHUECKOH CBSI3U: KOBaJCHTHAsl, WOHHAs,
MeTajutMueckas. MexaHu3mbl 00pa3oBaHMsl KOBAJICHTHOW CBSA3H: OOMECHHBIA U
JIOHOPHO-aKUEITOPHBINA. DHEprus u JuimHa cBsas3u. [1ossspHOCTh, HaNIPaBIEHHOCTh U
HACBILIAEMOCTh KOBaJCHTHOM CBsA3M. Kparneie cBsa3u. BojopoaHas CBs3b.
MexMoneKysipHble B3aUMO/ICHCTBHS.

BajeHTHOCTE M BaJEHTHBIE BO3MOXXHOCTH aTOMOB. CBs3b 3JIEKTPOHHOMH
CTPYKTYPBI MOJIEKYJI ¢ UX TEOMETPUYECKUM CTPOCHUEM (Ha IIpUMEpe COCIMHEHUI
AIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBnenne 0 KOMIUIEKCHBIX coeAnHEeHUsIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBareb, JIMTAHJAbl. 3HAUYEHHE KOMIUIEKCHBIX COEJIUHEHUI.
[TonsiTve 0 KOOPAMHAIMOHHON XUMUMU.

BemectBa  MONEKYJNSIpHOTO UM HEMOJIEKYJSIPHOTO  CTpOEHMs.  THIIbI
KPUCTAITMYECKUX PEIIETOK (CTPYKTYP) U CBOWCTBA BELIECTB.

[TonsTue o nucnepcubix cuctemax. Mctunnsie pactopsl. [lpeacrasinenue o
KOJUIOMJIHBIX pacTBopax. CrnocoObl BBIpaXCHHS KOHIIGHTPAIlUM pPacTBOPOB:
MaccoBas JI0JIs BEIllecTBa B pacTBOpE, MOJIIpHas KOHIeHTpauus. HaceimeHnsie u
HEHACBHIIIICHHBIE PaCTBOPHI, paCTBOPUMOCTE. KpucTamioruapars.



Knaccupukanus 1 HOMEHKIIaTypa HEOPraHMYECKUX BellecTB. TpuBUaibHbIE
Ha3BaHUsA OTJACIBHBIX NIPEACTABUTEIICH HEOPTAHUYECKUX BEILECTB.

Knaccudukaims XMMHUYECKHX peakluii B HEOPTaHUYECKON M OpraHUYeCKON
XUMHUH. 3aKOH COXPAaHEHMs MacChbl BELIECTB; 3aKOH COXpPaHEHHUs M IpeBpalleHHs
SHEPruM MPU XUMUYECKUX peakuusx. TemioBeie 9Q(exTsl XUMUYECKUX peaKlnil.
TepmoxuMuueckue ypaBHEHUS.

CKOpOCTh XMMHYECKOW peaKluu, e 3aBUCUMOCTb OT pa3IM4YHbIX (PaKTOpPOB.
I'oMorennsie ¥ reTeporeHHbIe peakiuu. Karanus u kaTain3aTopsl.

OO6patuMble ¥ HeOOpaTUMBIC peakMyi. XuMHYeckoe papHoBecrue. KoHcranTa
XUMUYECKOTrO paBHOBeCHs. DAKTOPHI, BIUAIOIIME HA IIOJIOKEHUE XUMHUYECKOTO
paBHOBECHs: TEMIIEpaTypa, JaBJICHUE U KOHUEHTPALMHU BEIIECTB, yYaCTBYIOIIMX B
peakumu. [Ipunuun Jle [latense.

Onextponutnyeckas pguccouuanus. CuwibHble W caaOble DJIEKTPOJIUTHI.
Crenenp aucconumanuu. Cpena BOIHBIX pacTBOPOB: KUCJIOTHAsl, HEUTpasbHas,
uiesniouHad. Bogopoausiii nokaszarens (pH) pacteopa. I'maponus coneid. Peakuuu
MOHHOTO 0OMEHa.

OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE  peakuuu.  CTeneHb  OKUCIICHMS.
Oxucautesb M BOCCTaHOBUTEINb. IIponeccsl OKHCIIEHHMS M BOCCTAHOBJICHHS.
BakHeluime OKHCIMTENUM M BOCCTAHOBUTENU. MeETOJ 3JEKTPOHHOro OasaHca.
DNEKTPOIIM3 pacTBOPOB U PacIIaBOB BELECTB.

OKCIIEPUMEHTAJIBHBIE METOAbl H3YYECHMs BEIIECTB M HMX IPEBpallleHUM:
pa3ioKeHHe MEepPOKCHIa BOAOpOAA B NPHUCYTCTBUM KaTalu3aropa, MOICIU
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNUE peaKiuil HOHHOrO OOMEHa, OIpe/ieNieHue
Cpelbl PacTBOPOB C IOMOIIBIO HMHAMKATOPOB, U3YYEHHE BJIMSHHUSA DPa3IHYHbIX
(bakTOpoB Ha CKOPOCTH XUMHYECKOW PpEAaKIMU U IOJIOKCHUE XUMHUYECKOTO
paBHOBECHSI.

Heoprannyeckasi Xumus.

[Tosnoxenne HemerauioB B Ilepuoauueckoil cucteMe  XUMHUYECKUX
anemeHToB .M. MenneneeBa u 0COOEHHOCTH CTPOEHUS WX aTOMOB. Du3nYecKue
CBOMCTBAa HEMETAJIIOB. AJIJIOTPOINUS HEMETAJUIOB (Ha MpUMEpe KHUCIOPOJa, CEPHI,
docdopa u yriaepona).

Bonopoa. Ilonmyuenue, guinueckne M XUMUYECKHE CBOWCTBA: PEAKLUU C
MeTaUlaMM M  HeMeTaUlaMH, BOCCTAaHOBHUTENIbHbIE CBOMHCTBA. [ 'mapumsl
TomiuBHBIE DIIEMEHTBHI.

["anorensl. Haxoxnenue B npupoje, crnocoObl MmoiyuyeHus, Quanyeckue u
XUMHYECKUE CBOMCTBA. I'aloreHoBOA0pobl. BaxkHenme KUcaopoacoiepxKainue
coeZiMHeHus rajnoreHoB. JlaGoparopHble M MPOMBIIIICHHBIE CIIOCOOBI MOTYYCHUS
rajioreHoB. [IppuMeHenue rajjoreHoB U UX COCIMHEHHUMN.



Kucnopona, o3on. JlabopatopHble ¥ HTPOMBIIUIEHHBIE CHOCOOBI MOTYYEHUS
Kuciopoga. Pusznyeckue U XMMHYECKHE CBOMCTBA M NPUMEHEHHE KHCIOpoAa U
030Ha. OKCH/IBI U TIEPOKCUIBI.

Cepa. Haxoxpaenue B npupoAE, CIOCOOBI MOJYYCHUS, (PU3HUYECKHE W
xumuueckue cpoiictBa. CepoBopopon, cynbduasl. Oxcun cepoi(IV), oxcun
cepri(VI). CepuHucras um cepHass KHCJIOTHI M UX coir. OCOOCHHOCTH CBOMCTB
cepHoM kucnoTel. [Iprmenenue cepbl U €€ COeTUHEHUIN.

A3zor. HaxoxnaeHwe B TIpupoAe, CHOCOOBI TMOMy4YCHHUS, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. AMMHUaK, HUTpUAbL. OKCHIBI a30Ta. A30THCTast U a30THas
KUCJIOTHI M UX coji. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeHenue azorta
M €r0 COCIMHEHUU. A30THBIE YIOOpEHHS.

®ocdop. Haxoxpaenue B mpupoje, crnocoObl MOMydeHus, (U3MUECKUE H
xumuueckue cporctBa. Dochunst u dochun. Oxcunst docdopa, dochopHas
kuciaora u e€ conu. [Ipumenenune ¢ocdopa u ero coenunenuit. Pochopusie
ynoOpeHus.

Vriepon, HaxoxiaeHue B npupojae. AJUIOTPOIIHbIE  MOJAUQPHUKALHUU.
®usznueckue M XUMHYECKUE CBOMCTBA IPOCTHIX BEUIECTB, 0OOpa30BaHHBIX
yraepoaoM. Okcup yriepopa(Il), okcun yriepona(IV), yronpHas kuciora u €€
COJIM. AKTHUBUPOBaHHBIH yrosib, ancopouus. DysuiepeHsl, rpadeH, yricpoaHble
HaHOTPYOKHU. [IpuMeHeHNe MPOCTHIX BEIIECTB, 0OpPa30BaHHBIX YIIEPOAOM, U €0
COC/IMHEHUH.

Kpemuuii. Haxoxnenue B npupoje, crnocoObl MOIyueHUs, (puznyeckue u
xumudeckue cpoicta. Oxcupy kpemuusaA(1V), kpemHueBass KucioTa, CHJIMKATHI.
[Ipumenenune kpeMHus U ero coeuHeHui. CTeKI0, ero noxy4eHue, BUIAbl CTEKIIA.

[Tonoxenue meramnoB B [lepuoanyeckoi cucTeMe XUMHUYECKUX DIIEMECHTOB.
OcoOEeHHOCTH CTPOCHUS DIIEKTPOHHBIX 000JOYEK aTOMOB MeTauioB. OO0uiue
dusnueckue cpoictBa MetawioB. IlpuMeHeHue MeramwioB B OBbITY U TEXHHKE.
CrutaBel METaIOB.

DNEKTPOXUMHUYECKUN psiJl  HanpsokeHUd mertamioB. OOmme  criocoOsl
MTOJTYYCHUS METaJlIOB: THJIPOMETAJLITYprus, MAPOMETAJUTYPIus,
anekTpometaiutyprus. IloHdarue o koppo3uu metauioB. CrocoObl 3alUThl OT
KOPPO3HH.

O6mass xapakrepuctuka MetamnoB [A-rpynnsl [lepuogudeckoil CHCTEMBI
XUMUYECKUX OdieMeHToB. Hatpuit wu kanmuii: nonyyeHue, (QU3HYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAMHEHUM.

OO6mast xapakrepuctuka metaioB ITA-rpynmner [lepuoandyeckoit cucTemsl
XUMHMYECKUX DJIEMEHTOB. MarHuil W KajablMil: TONyuyeHWe, (QU3NYECKUue |
XUMUYECKUE CBOMCTBA, IPUMEHEHUE TIPOCTBIX BEIIECTB M HUX COCHUHEHHUN.
XeécTkocTh BOBI U CIIOCOOBI €€ yCTpaHCHHUS.



ANOMUHMIL: TIOJTydeHue, QU3NIECKUe U XUMUYECKUE CBOMCTBA, IPUMEHEHNE
IPOCTOTO BEIIECTBA W €ro coeJuHEHWil. AM{QoTepHBIE CBOICTBa OKCHIA U
TUAPOKCH/IA AIIFOMUHUSA, THAPOKCOKOMIIIIEKCHI aJIFOMUHUS.

OOmast xapakTepucTuka MeTauioB noOouHblx mnoarpymn  (b-rpymmn)
[Tepnonueckoii CUCTEMBI XUMUUYECKHUX JIEMEHTOB.

duznyeckre U XUMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCuapl U
ruapokcuasl xpoMma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpoMartsl, UX
OKHUCIUTENbHBIC CBOMCTBA. [losrydeHre u MpUMEHEHHE XpoMa.

®usznyecke M XHUMHUYECKHE CBOWMCTBAa MapraHila M €ro COCAMHCHUM.
Baxueitme coegunenuss Mapranuna(Il), mapranua(IV), wmapranua(VI) wu
maprania(VII). [Tepmanranat kanus, ero OKMCIUTEIbHBIE CBONCTBA.

dusnyeckre 1 XMMHYECKHUE CBOMCTBA jKee3a U ero coeuHeHuil. OKCcHbI,
ruapokcuasl u conu xkene3a(ll) u xeneza(Ill). [Tonyuenue u npumeHeHue xenesa
U €ro CIUIaBOB.

PusnyecKkue U XUMUYECKUE CBOMCTBA Meau U e€ coenuuenuii. [lonyuenue u
NPUMEHEHUE MEIU U €€ COCAMHEHUIA.

[Muuk: mnosydyenue, Gu3MUECKME U XHUMHUYECKHE CBOMCTBAa. AMpOTEpHbIE
CBOMCTBA OKCHJIa U TMAPOKCH/IAa LIMHKA, THIPOKCOKOMIUICKCHI LIMHKA. [TpumeHeHue
LMHKA U €r0 COCAUHCHUM.

OKCIIEpUMEHTAJIbHbIE METOABl H3Y4YECHMs BEIIECTB M MX MPEBPALLCHUM:
u3ydeHue o0pa3loB HEMETAIUIOB, TOpeHHE cepbl, docdopa, xkeine3a, MarHus B
KHCIIOPOJE, H3y4YeHHE KOUIeKIMH «MeTtamisl M CIUIaBb», B3aUMOJIECHCTBUE
HIEJIOYHBIX M IIEJI0OYHO3EMENIbHBIX METAJUIOB C BOJOHM (BO3MOKHO HCIIOJIB30BAaHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCHCTBHE LIMHKA M XKejle3a ¢ pacTBOpAMU KHUCIOT U
IEJIOYCH, KAYECTBEHHBIC PEaKlMd Ha HEOPraHUYeCKMe aHUOHbI, KATHOH BOJOPOJIa
UM KAaTHOHbI METAJ/UIOB, B3aUMOJICUCTBUE TMIPOKCUIOB QJIIOMUHUSA MU LHMHKA C
pacTBOpaMH KHUCJIOT M LIEJIOYCH, PCIICHUE 3KCIECPUMEHTAIBHBIX 3a/lay [0 TeMaM
«l"anorens», «Cepa u e€ coeauHeHHs», «A30T U (hochop U MX COCAUHEHUS,
«Mertaisl TJIaBHBIX MOArPYNID», «MeTasuibl TOOOYHBIX TIOATPYIII.

XUMUS U KU3HbD.

Posb xumMuH B 00€cTieYeHNH YCTOMYMUBOTO pa3BUTHs yestoBeuecTBa. [lonsarue
0 HaAyuyHbIX METOJaX TMO3HAHUS W METOJOJIOTMM HAyyHOTO HCCIEI0BaHUs.
Hayunble npuHIUNEI OpraHu3alii XUMUYECKOTO TIpon3Bo/IcTBA. [IpoMblineHHbIe
CIOCOOBI MOJYYEHUs BAKHEUIINX BEUIECTB (HA MpUMepe MPOU3BOJICTBA aMMHAKa,
CEpPHOM KUCIOThI, MeTaHosa). [IpombiliuieHHbIE CTIOCOOBI MOTYUYEHUS METAIIOB U
CIUTaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOIICH Cpellbl U €ro MoCeACTBUS.
Posib xumun B 06ecrieyeH1H SHEPreTHIeCKON Oe301MacHOCTH.

Xumust W 3710poBbe uenmoBeka. JlekapcrBenHsle cpencrtsa. [IpaBuna
UCITI0JIB30BAHUs JICKAPCTBEHHBIX TNTpenapaToB. Poiae XMMUKM B pa3BUTUN MEIULIAHEI.



XuMUS MUIA: OCHOBHBIE KOMIIOHEHTHI, TUINEBBIE 100aBKu. Ponp xumun B
obecrieueHNH MUIIEBON OE30MaCHOCTH.

Kocmetnueckne m mapdroMepsle cpeactBa. beritoBas xumms. [IpaBuma
0e30macHOr0 UCIOJIb30BaHUsl IIpenaparoB OBITOBOM XMMHUM B IIOBCEAHEBHOM
KHU3HU.

XUMHSI B CTPOUTEIBLCTBE: Ba)KHEUIIME CTPOUTEIbHBIC MaTepuasbl (LIEMEHT,
OeTon).

XuMus B CEIIBCKOM X03s1iicTBe. OpraHndeckiue 1 MUHEpaJbHbIC y100peHusl.

CoBpeMeHHBIC KOHCTPYKLMOHHBIE MaTepHaibl, KpacKH, CTEKJIO, KepaMHKa.
Marepuaiibl i S1eKTpOHUKU. HaHOTEXHOIOT M.

Pacuérnbie 3a1aun.

Pacuérbl: Macchl BemecTBa Win 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce Wi O0OBEMY OJHOIO W3 YYAaCTBYIOUIMX B pPEaKIUU BELIECTB,
Maccel (00BbEMa, KOIMYECTBA BEILIECTBA) IPOAYKTOB PEAKLMM, €CJIU OHHO W3
BEUICCTB HMEET IpuUMecH, Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) IMPOLYKTA
peakiuy, eciIM OJHO U3 BEUIECTB JaHO B BMJE pacTBOpa € OIpeAcIEHHON
MAacCOBOM J0JICH pacTBOPEHHOTO BEIIECTBA, MAaCCOBOM JIOJM H  MOJIAPHOU
KOHLICHTpAllMM BELICCTBa B pPAacTBOpPE, MOJM BbIXOJAA MPOAYKTa PpPEaKUUU OT
TEOPETUYECKH BO3MOKHOTO.

MexripeMeTHBIE CBS3H.

Peaimmzauuss  MEXNPEIMETHBIX  CBA3€H IIpU  M3Y4eHMH oOOwEeH U
HEOPraHU4eCKOM XuMHM B 11 Kilacce OoCyHIeCTBIISIETCS Yepe3 MCIOJIb30BAHUE KaK
001X eCTECTBEHHO-HAYYHBIX MOHATUHN, TaK U MOHATUHN, PUHATBHIX B OTIEIBHBIX
IIpeIMETaX €CTECTBEHHO-HAyUYHOTO LIUKIIA.

OO01ue ecTeCTBEHHO-HAYYHBIC TTOHSTUA: SIBJICHUE, HAYYHBIH (aKT, rUI0TE3a,
TEOpHsi, 3aKOH, aHAJIU3, CUHTE3, KJIacCH(UKaLus, epUOJMIHOCTb, HAOIIOICHHE,
U3MEpPEHHUE, IKCIICPUMEHT, MOJICIIb, MOJICJIMPOBAHUE.

®uzuka: Marepusi, MUKPOMHUpP, MaKpOMHUpP, aTOM, D3JEKTPOH, NPOTOH,
HEHTPOH, MOH, U30TOIIbI, PaIHOAKTUBHOCTb, MOJIEKYJIa, SHEPIeTHUYECKUI YPOBEHD,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BEIIEeCTBA, WACAJIbHBIN ras,
(du3nyecKne BeIMUNHBI, €IMHULIBI H3MEPEHNUs, CKOPOCTh, SHEPTHUs, Macca.

buonorusi: kieTka, opraHu3M, dKocucTema, ouochepa, MeTadoanu3M, MaKkpo-
¥ MUKPODJIEMEHTHI, O€JIKHU, JKUPBI, YTIEBOAbI, HYKJIEUHOBBIE KUCIOTHI, (JEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILLIECTB U IMOTOK YHEPIUHU B IKOCUCTEMAX.

["eorpadusi: MuHEepanbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOTUIMBO,
pecypchl.

Texnonorus: XuMuyeckasi MPOMBIILICHHOCTh, METAJUTYPrusi, CTPOUTEIBHBIC
MaTepHabl, CEIbCKOX03IMCTBEHHOE MPOU3BOJCTBO, MUIIEBAsS TTPOMBIIUICHHOCTD,
dapmarieBTHUCCKAS POMBIIUICHHOCTD, IIPOU3BOJICTBO KOCMETUYECKHUX



npemnaparoB, IMIPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCpUalioB, DICKTPOHHAA
IPOMBIIIITICHHOCTh, HAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA [TPOT'PAMMEI 10 XUMNU
HA VI'JIVBJIEHHOM YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHUA

JIMHYHOCTHBIE PE3YJIBTATHI

B COOTBETCTBUM € CHCTEMHO-ACATEIBHOCTHBIM IIOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHHS IpeaMeTa «XHUMHA» Ha YPOBHE CPEIHEI0
o0miero 00pa30BaHUS BBIICICHBI CIEAYIOMMAE COCTABISIOIIME: OCO3HAHHE
00y4JalIUMHUCA POCCHUICKON TpPaKTaHCKOW HMIACHTUYHOCTH; TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOATEIIBHOCTH U CaMOOIIPEIECIICHUIO; HaTuYue MOTUBALIUN K
00y4eHuI0; TOTOBHOCTH U CIOCOOHOCTH OOy4YalOMIMXCA PYKOBOJCTBOBATHCS
IIPpUHATBIMH B O61LICCTB6 IpaBujIaMH HW HOpMaMHM IIOBCACHUSA, HAJIUYHNC
IPaBOCO3HAHMS, SKOJOTMUECKON KYJIbTYpPbl; CHOCOOHOCTH CTABUTh LICJIU U CTPOUTD
KU3HEHHBIC TUIaHBI.

JInyHOCTHBIE peE3yJIbTaThl OCBOCHMs IpeaMera «XuMus» OTpaxaror
c(OPMHUPOBAHHOCTH OIIBITA II03HABATEILHOM U TPAKTHYECKOW JACATEIbHOCTH
00yJaroIIMXCsl B IIpOLECcCe peaar3aly 00pa30BaTe/IbHON ACSITECIBHOCTH.

JIn4HOCTHBIE pe3yJbTaTbl OCBOEHUs IpeaMera «XHUMHUS»  OTpaxkaroT
c()OPMUPOBAHHOCTh OMNbITA TIO3HABATEIBHOM M NPAKTUUECKON JEATEIbHOCTH
00y4aromuxcst B MpoLecce pean3aluu o0pa3oBaTEIbHONW JESITEeIbHOCTH, B TOM
YHCJIC B 4aCTH!

1) rpasKaIaHCKOro BOCIIMTAHUA:

OCO3HaHUs 00YYaIOIIMMHUCS CBOUX KOHCTUTYLIMOHHBIX I1paB U 00s13aHHOCTEH,
yBa)KCHUS K 3aKOHY U IIPaBOIIOPSIKY;

IIPEJICTABIICHUs. O COLMANbHBIX HOpPMax M IIpaBWIaX MEKIMYHOCTHBIX
OTHOILUECHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH TMPU CO3JAaHUM
y4eOHBIX TPOEKTOB, PEIICHNUHM Y4eOHBIX M TO3HABATEIbHBIX 3a/1ay, BBIIIOJHEHUH
XUMHYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH IOHMMAThL U IMPUHUMATE MOTHBBI, HAMCPCHHA, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIU3€ PA3IMYHbIX BUIOB YUEOHOU AEATENBHOCTH;

2) MaTPHOTHYECKOI0 BOCIIHTAHUSA:

[IEHHOCTHOI'O OTHOILIEHWS K HCTOPUYECKOMY M Hay4HOMY HAacCJeIuIo
OTEYECTBEHHON XUMUH;

YBaXKEHHsSI K IpOLEeCCY TBOpYECTBa B 00JaCTH TEOPUM M NPAKTUYECKOTrO
NPWIOKEHUS XUMHH, OCO3HAHHWS TOrO, 4YTO JI@HHBIE HAYKH €CTh pe3yibTaT
JUINTEITBHBIX ~ HaOJIOJIGHUH, KPOMOTJIMBBIX  AKCIEPUMEHTAIBHBIX  TTOHMCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX W PAKTHKOB,;



UHTEpeca M TO3HABAaTEIbHBIX MOTHUBOB B TMOIYYEHUH M TMOCIEAYIOUIEM
aHanu3e MH(POpPMaLUU O TEPEAOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOTO CO3HAHUS, Y TUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CHUTYallUH, CBA3AHHBIC C XUMUYECKUMH SIBJIICHUSIMH,
U MIPUHUMATH OCO3HAHHBIC PEIICHUs, OPUEHTUPYACH Ha MOpaIbHO-HPABCTBECHHBIC
HOPMBI ¥ ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IIOBEJCHUE M IIOCTYIKM CBOUX TOBAPHILCH C
NO3ULMI HPABCTBCHHBIX W IIPABOBBIX HOPM U C YYETOM OCO3HAHUS IOCICACTBHUM
MIOCTYIIKOB;

4) bopMupoBaHUs KYJIbTYPbI 310POBbS:

NOHMMAHMUSl LEHHOCTEW 310poBOro M 0Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIICHUSI K COOCTBEHHOMY (DU3UUYECKOMY U
IICUXUYECKOMY 3/10POBbIO;

coOuojieHuss 1npaBuil 0€30MacHOro OOpaleHusi ¢ BEUIeCTBAMU B ObITY,
IIOBCEAHEBHOM KU3HU, B TPYIOBOU JICSATEILHOCTH;

NOHMMAaHUsl LEHHOCTH MPaBWI MHAMBUIYAJIBHOIO M  KOJUICKTMBHOI'O
0€3011acCHOT0 MOBEACHUS B CUTYALMX, YTPOXKAIOLIUX 3{0POBBIO U )KH3HH JIIOJICH;

OCO3HAHMS TIOCJEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YIOTpPEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYPEHHS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4yeOHO-MCCIIEOBATEIIbCKOM
AESITeNIbHOCTH, OOIIECTBEHHO IOJE3HOM, TBOPYECKOM M JPyrux BHAAX
NeSATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE B PELUICHUMU IPAKTHUYECKUX 3aj1a4
COIIMAJIbHON HaIlPaBJICHHOCTH (B paMKax CBOEro KJiacca, HIKOJIbI);

MHTEpeca K MPaKTHYECKOMY HM3YUYEHHIO MPOopecCHil pa3audyHoOro poja, B TOM
qHCJie Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXXEHUS K TPYY, JIIOJISIM TpyJa U pe3yibTaTaM TPYAOBOU JEATENHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUIYAJbHOW TPaeKTOPHH
oOpaszoBanusi, Oyayuie npopeccud M peanu3alud COOCTBEHHBIX JKU3HEHHBIX
IUTAaHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XUMHH, UHTEPECOB U
notTpebHOCTel 00111eCTBA;

6) 3K0JIOrH4eCKOr0 BOCIIMTAHUS

HKOJIOTUYECKH 1€eCO00pa3HOro OTHOUICHHS K MPUPOJE KaK HCTOYHUKY
CYIIIECTBOBAHMS JKU3HU Ha 3eMIIe;

MOHMMaHUsl TJ00ATBHOrO XapakTepa SKOJIOIMYECKHX MpolseM, BIUSHUSA
SKOHOMMYECKHUX TPOLIECCOB HA COCTOSTHUE TIPUPOITHON U COLMATILHON CPEIbl;



OCO3HaHUS HEOOXOAWMOCTH HWCIIOIB30BAHMUS JOCTWKEHUM XUMHUM 7S
peLIeHUs BOIIPOCOB PallOHAIIBHOTO IPUPOIOIIOIB30BAHMS;

AKTMBHOTO HENPUATHA JEWCTBUM, NPHHOCAIIUX BpEd OKpYyKarolleH
MPUPOJIHON Ccpejie, YMEHHSI MPOTHO3UPOBATH HEOJArONMPUATHBIE HKOJOTUUECKUE
MOCIIEICTBUA NPEANPUHUMAEMbIX JEHCTBUM U IPEAOTBPAILATH UX;

HaJIU4Us pa3BUTOrO 3KOJIOIMYECKOI0 MBINUICHUS, YKOJIOTHYECKON KYJIbTYPHI,
OIIbITa NEeATEIIBHOCTH 9KOJIOTUYECKOM HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B II03HABAaTEIILHOW, KOMMYHUKATHUBHOM M COLIMAJIBHOU
IPaKTHUKE, CIOCOOHOCTH M YMEHHSA AaKTUBHO TIPOTHBOCTOSTH HJCOJIOTUHU
xemohobuu;

7) HEeHHOCTH HAYYHOIO IO3HAHUS:

MHUPOBO33PEHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKH{ ¥ OOLECTBEHHOMN NIPAKTUKU;

NOHMMAaHMUS Cchneuu(UKd XUMHUM Kak HAyKd, OCO3HaHUS €€ pojau B
GbOpMHUPOBAHUM PALMOHAIBLHOTO HAYYHOrO MBIIUICHUS, CO3JaHUU 1IeJIOCTHOIO
IpelICTaBICHUs 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE IPUPOJIbI U YEJIOBEKa, B
IIO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W peueHuu IMpoljeM COXpaHCHHs
IIPUPOJHOTO PABHOBECHUSI;

yOeKAEHHOCTH B 0OCOOOM 3HAYUMOCTH XUMHHM JUISI  COBPEMEHHOM
UMBWIM3ALUMKA: B €€ TYMaHHUCTUYECKOM HAIpaBJICHHOCTH W BaXXHOW pOJIM B
CO3JaHUM HOBOW 0a3bl MaTepUabHON KYJbTYpbl, B PELICHUU TIJI0OAIBHBIX
npoOsieM yCTOMYMBOTO PAa3BUTHSI UYEIOBEUECTBA — CBHIPbEBOM, YHEPTETUUYECKOM,
MUIIEBON M DKOJIIOTMYECKOU 0€30MacHOCTH, B PA3BUTUH MEIULIUHBI, 00ECICYCHUH
YCJIOBUH YCHEUIHOTO TPY/Ja U IKOJOTHYECKU KOMGMOPTHOM KU3HU KaXJAOr0 WieHA
oOmecTBa;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: [IOHMUMAaHHUs CYLIIHOCTH METOJOB
IIO3HAHMS, UCIIOJIb3YEMbIX B CCTECTBCHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
NoJTydyaeMble 3HAHUA VI aHAJIM3a U OOBSCHEHUS SBJICHUN OKPYKAIOIIEro MUpa U
MPOUCXOISIINX B HEM M3MEHEHHI, YMEHHUS JieNlaTh 000CHOBAHHBIE 3aKIFOYEHHS Ha
OCHOBE Hay4HbIX (AKTOB M UMEIOIIUXCA JIaHHBIX C IIeJBI0 TOJTYYEHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENBHO HCHONB30BaTh XUMHYECKHE 3HAHUS JUIS
penieHus mpooIeM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTM M  CIHOCOOHOCTM K  HEMPEpPbIBHOMY  OOpa30BaHUI0 U
caMo00pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUH IO XUMUU B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTAMH;

HUHTEepeca K 0COOEHHOCTSM TpyJla B pa3auuHbIX cdepax npodeccrnoHanbHOMI
NEATEIBHOCTH.



METAINIPEIAMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHS MPOTPAMMBI TI0 XUMHUU Ha YPOBHE
cpenHero oouiero oopazoBaHus BKIIOYAIOT:

3HAYUMBIE  JIId GOpMHUPOBAHUS ~ MHUPOBO33PEHUS o0y4Jarommxcs
MEXIUCIUIUTHHAPHBIE (MEKIIPEAMETHBIC) OOIICHAYYHBIC TOHATHS, OTPa)KaIOIIUe
IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa U CHCHM(HUKY METOJOB IIO3HAHHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykKaX (MaTepHsi, BEIIECTBO, SHEPIHs, SBICHHUE,
IpoIecc, CHcTeMa, HaydHBIH (akT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHUs, UCCIICOBaHNE, HAOIOICHUE, U3MEPEHNUE, IKCIIEPUMEHT U JIpyTHUe);

YHHUBEpCaJIbHbIE yueOHBIC IEHCTBUA (MMO3HABATE/IbHBIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), obecrieunBaronye dbopmupoBaHue (GyHKUMOHATIBHOM
I'PaMOTHOCTH M COLUATBHOM KOMIIETCHIIUN 00y4arOIINXCS;
CIIOCOOHOCTD o0yyarmmuxcs UCIIOIB30BaTh OCBOCHHBIEC

MEXAMCIUIUIMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS U YHHUBEPCAJIbHbIC y4YEOHbIC
JICUCTBUS B IO3HABATEIBHON U COLMAJILHOM TTPAKTHUKE.

MeranpeAMEeTHbIC pe3yJbTaThl OTPAXKaKOT OBJIAJICHUE YHUBEPCAIBHBIMU
yuycOHBIMU  I103HABATEJIbHBIMH, KOMMYHHKATUBHBIMH W  PEryJISATHBHBIMU
JNECUCTBUSAMM.

ITo3naBaTe/ibHbIe YHHBEPCAJIbHbIE Y4eOHbIC 1eHCTBUS

1) 6a30oBble JIOrHYecKHe JICHCTBHUA:

CaMOCTOSITEJIbHO  (opMyIMpoBaTh W aKTyaJlU3UpoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE,

onpelesiaTh LeJU JACATEIbHOCTH, 3aJaBas [apaMeTpbl W KPUTEPUU HX
JIOCTUKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C ITOCTABJICHHBIMU LICJISIMU;

UCIIOJIB30BaTh NPH OCBOCHUM 3HAHMN TPUEMBI JIOTMYECKOTO MBILIUICHUS:
BBIICJISITh XapaKTEPHbIE NMPU3HAKU TIOHATHH W YCTaHaBIIMBAaTh WX B3aHMOCBS3b,
MCITI0JIb30BaTh COOTBETCTBYIOILINE TIOHATHS JUISl OOBSICHEHUS OTIAEIBHBIX (PAKTOB M
SIBJICHUM;

BEIOMPATh OCHOBAHUS W KPUTEPUMU I KIACCU(DHUKAIMKM BEIIECTB M
XUMHYECKUX PEaKIuii;

yCTaHABJIMBATh MPUYHMHHO-CIICJICTBEHHBIC CBS3M MEXIAY H3y4YaeMbIMH
SIBJICHUSIMU,

CTPOMUTH JIOTMYECKHUE PaCCYyXJICHHUS (MHIAYKTHBHbBIC, JICIYKTHUBHBIC, IO
aHAJIOTMH), BBISBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEYUS B pPaccMaTPUBAEMbBIX
SBJICHUSX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITFOUCHUS;

MIPUMEHSTH B TMPOIECCe MO3HAHUS MCIOJIB3YEMbIC B XUMHU CHUMBOJIUYECKHE
(3HAKOBBIE) MOJIECIH, TIPEOOPA30OBBIBATH MOJICIILHBIC TIPE/ICTABIICHUS — XUMUYCCKUN
3HaK (CHMBOJI) DJIEMEHTa, XHUMHYecKas (QopMyla, YpaBHEHHE XHUMHYECKON



peakiuu — TPHU pPElIeHUH YYeOHBIX IMO3HABATEIBHBIX W TPAKTUYECKUX 3aj1ad,
IPUMEHATh Ha3BaHHBIE MOJAENIbHBIC MPEICTABICHUS ISl BBIABJICHUS XapaKTEPHBIX
IIPU3HAKOB M3y4aeMbIX BEIICCTB M XUMUUYECKHX PEaKLIHN.

2) 6a3oBBIe HCCIeI0BATEIbCKHE 1eHCTBUA:

BJIa/IeTh OCHOBAaMHU METOJIOB HAYYHOTO IMO3HAHHS BEUIECTB U XHUMHUYECKUX
peaKiui;

bopMyIHpOBAThH LEJIU U 3a/1a4U UCCIICI0BAHMS, UCIIOIB30BATh IOCTABICHHBIC
U CaMOCTOATEIBHO C(OPMYIMPOBAHHBIC BONPOCHI B KadyeCcTBE HHCTPYMEHTa
MO3HAHUA U OCHOBBI U (DOPMHUPOBAHMSI THIOTE3HI 1O MPOBEPKE NMPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJI/ICTh HaBBIKAMH CaMOCTOSITEIBHOIO IUIAHUPOBAHUS M IIPOBEACHMSI
YUEHUUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOII0ATh 32 XOJ0M
Iporecca, CaMOCTOATENbHO IPOrHO3UPOBATH €ro pe3ylsbTaT, (opMyIupoBaTh
0000111eHUS ¥ BBIBOBI OTHOCUTEIILHO JIOCTOBEPHOCTH PE3yIbTaTOB UCCIIEI0BAHUS,
COCTaBJIATH 0OOCHOBAHHBIM OTYET O MPOJIEIAHHOM padore;

npuoOpeTaTb OIBIT YYECHUYECKOM HCCIICIOBATEIBLCKOW H  IPOCKTHOM
NEATEILHOCTH, MPOSBIATH CIOCOOHOCTH M T'OTOBHOCTH K CaMOCTOSITCIILHOMY
IIOMCKY METOJIOB pELICHUS IPaKTUYECKUX 3ajlay, IPUMCHEHHUIO pa3jIMYHbIX
METO/I0B ITO3HAHMUSL.

3) pabora ¢ uHpopmManUe:

OPUEHTUPOBATECS B PA3JIMYHBIX HCTOYHMKAX HWHGpOpManuu (Hay4dyHO-
MOMyJIsIpHAsT JIUTEpaTypa XUMHUYECKOTO COJICpPIKAHUs, CIPABOYHBIE TIOCOOUS,
pecypcbl MHTEpHETa), aHATU3UPOBaTh MH(OPMAIUIO PA3IUYHBIX BUJIOB U (PopM
MIPEICTABIICHHUS, KPUTHIECKU OIICHUBATH & JOCTOBEPHOCTH u
HEIIPOTUBOPEYUBOCTD;

GbopMyIMpOBaTh 3alPOCHl U MPUMEHSTH PA3JIMYHBIC METO/bI IPU TOUCKE U
orbope wuHbOpManUu, HEOOXOAMMOW Ui BBINOJHEHHUS YYEOHBIX 3aj1a4
ONPEJIEIEHHOTO THIIA;

npuoOpeTaTh ONBIT UCIOIL30BAHUS HMHPOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI U Pa3IUYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSATEIbHO  BbIOMpaTh  ONTHUMAIbHYIO  (GOpMY  NpPEICTaBICHUS
uH(popmaiuu (cxemsl, rpaduku, [UarpaMmbl, TaONINLBI, PUCYHKU U JPYTHE);

WCTIONIb30BaTh HAY4YHBIH S3BIK B KA4eCTBE CpeacTBa Tpu padore ¢
XUMUYECKON uHbOpMaIMeil: TNPUMEHSTh MeXIpeaMeTHble (pusuyeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYITbI, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HUCIIOJIB30BATh 3HAKOBO-CHUMBOJIMYECKUEC CPEACTBA HATTIATHOCTH.

KoMMyHHKAaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIE JeHCTBHUA:



3a1aBaTh BOIIPOCHI 110 CYIICCTBY 060y)KIIaeM0ﬁ TEMBI B XOJIC AUaIora W/
JAUCKYCCHH, BEICKa3bIBaTh UICH, Q)OpMyJII/IpOBaTB CBOHU MPECIJIOKCHUA
OTHOCHUTCIIBHO BBIIIOJTHCHUA Hp@,[UIO)KGHHOﬁ 3aa4dyu,

BBICTYIIaTh C TpPE3CHTAIMCH pPe3yJbTaTOB IO3HABATEIBHOM JEATEIBHOCTH,
MOJIY9EHHBIX CaMOCTOSATENBHO I COBMECTHO CO CBEPCTHUKAMU IIPH BBHITIOJTHEHUHT
XUMHYECKOTO IKCIEPUMEHTA, MPAKTUUECKOH pabOThI MO HCCIEAOBAHUIO CBOICTB
U3Yy4aeMbIX BEUIECTB, peaau3aluu yueOHOTO MpoeKTa, U (GopMyIMPOBATH BHIBOJIBI
M0 pe3ysibTaTaM TMPOBEAEHHBIX HCCIAEAOBAHUM MYTEM COTJIACOBAHUA TO3UIUN B
X0/1e 00CYXIeHUsI 1 0OMEHAa MHEHUSIMH.

PeryasiTHBHBIC YHHBepPCaJIbHbIE Y4eOHbIE NeHCTBUS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBJISATH CBOK I103HABATEIILHYIO
JESTEeIbHOCTD, oOlpelessisi e€ Lead U 3aJa4yd, KOHTPOJIUPOBATh M 10 Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATh IpeUlaracMblii  aJIrOPUTM  ACHCTBUHA TNpU
BBIIIOJIHCHUM Y4eOHBIX M MCCICAOBATEIbCKUX 3aja4, BbIOMpaTh HauboJiee
3p(PEeKTUBHBIN CIOCOO WX PEIICHUS € YYETOM IIOJIyUYEHHUsT HOBBIX 3HAHHUU O
BELIECTBAX U XUMUYECKUX PEAKLUSAX;

OCYILECTBIISITh CAMOKOHTPOJIb JEATEIBHOCTH Ha OCHOBE CaMOaHaliu3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpenmMeTHBIEC pe3ynbTaThl OCBOCHHUS IIPOrPaAMMBI TI0 XUMUHU Ha yTiyOIE¢HHOM
YPOBHE Ha YPOBHE CpeaHEro odmiero oOpa3oBaHMs BKIIOYAIOT crenuduueckue
U1t yaeOHOro npeamera «XUMHs Hay4yHbIC 3HAHUS, YMCHUS U CLIOCOOBI ACHCTBUM
10 OCBOEHUIO, UHTEPIPETAIIMU U MpeoOpa3oBaHUIO 3HAHUM, BUABI J1€ATEIbHOCTH
10 TMOJYYEHUI0 HOBOTO 3HAHMUs U NMPUMEHEHHWIO 3HAHWW B Pa3IUYHBIX Y4EOHBIX
CHUTYAIIHsIX, a TAK)KE B pealIbHbIX )KU3HEHHBIX CHTYallUsX, CBA3aHHBIX ¢ XUMUel. B
nporpaMMe 10 XUMHUHU TIPEIMETHBIE pE3yJbTaThl MPEICTaBICHBI 10 T0jiaM
U3YYEHUS.

10 KJIACC

[IpeamerHsie pe3ynbTaThl OCBOEHHS Kypca «OpraHuyeckass XuMHsD)
OTpaKaloT:

cOpMHPOBAHHOCTH TPEJCTABJICHUI: O MeCTe M 3HAUYEHUM OPraHUYeCcKOi
XMMUU B CHCTEME ECTECTBEHHBIX HAayK M €€ posid B 00ECIeYEHUU YCTOMYMBOTO
Pa3BUTHSI YEIIOBEUECTBA B PEIICHUH MPOOJIEM IKOJOTHUECKOM, IHEPTETUIECKON 1



NUIIEBONH 0€3011acCHOCTH, B Pa3BUTHHU MEAMIIMHEI, CO3JaHUH HOBBIX MaTEpPHAJIOB,
HOBBIX HCTOYHUKOB 9HEPTUH, B obecrnieueHnn paIMoOHaIBHOTO
IPUPOAOIIOIL30BaHNs, B (OPMHUPOBAHUHM MHUPOBO33PEHUS U O0OIIEH KyIbTYpHI
YelloBeKa, a TakKe OKOJOTHYECKH OOOCHOBAHHOTO OTHOLICHUS K CBOEMY
3JI0POBbIO U IPUPOJAHOU CPEJIE;

BIAJICHUE  CHUCTEMOM  XMMMYECKHX  3HAHHMH, KOTOpas  BKJIIOYaeT:
OCHOBOTIOJIATAIOIINE TTOHATHS — XUMUYECKUN SJIEMEHT, aTOM, SIIPO U AJIEKTPOHHAs
oboiouka aroma, s-, p-, d-aToOMHBICE OpOWTAIM, OCHOBHOE M BO30OYXIEHHOE
COCTOSIHUSI aTOMa, THUOpUAM3alMsl aTOMHBIX OpOWTajleil, HOH, MOJIeKyIIa,
BAJICHTHOCTb, 3JICKTPOOTPULATEIILHOCTD, CTEIICHb OKUCJICHUS, XMMHYECKasl CBSA3b,
MOJIb, MOJISIPHAs Macca, MOJISIPHBIA 00BEM, YIJIEPOAHBIN CKENeT, (PYyHKIIMOHAIbHAS
rpynmna, pajgdkal, CTPyKTypHble (Gopmyiibsl (pa3BEpHYThIE, COKpallEHHBIE,
CKEJICTHBIE), W30MEPHs CTPYKTYpHas M TPOCTPAHCTBEHHas (T€OMETpUYecKas,
ONTHYECKas), HM30MEPbl, TOMOJOTUYECKUH PSJl, TOMOJIOTH, YIJIEBOIOPOJIBI,
KHUCJIOPOJI- M a30TCOJAEPKAIIME OPraHUYECKUE COCIUHEHMs, MOHOMEp, MOJIUMEp,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJSIPDHBIC COCJAMHCHHUS; TEOPUHU, 3aKOHbI
(nepuoauueckuit 3axkon /. WM. MenjueneeBa, Teopusi CTPOCHUS OPraHUYECKHUX
BeuiecTB A. M. BytiepoBa, 3aK0H COXpaHEHUSI MacChl BELIECTB, 3aKOH COXPaHCHMSI
U 1PEBPALICHUS SHEPrUM NPU XHUMUYECKMX PpEaKLMsX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUHN SI3bIK XMMHUH, MUPOBO33PEHUYECKHUE 3HAHUS, JIe)KAIIME B OCHOBE
MIOHUMAaHUsl IPUYMHHOCTH U CUCTEMHOCTH XUMMUYECKUX SIBJICHUM; MPEICTaBICHUS
0 MEXaHU3MaX XHMMHYECKHX PEaKIUd, TEPMOIMHAMUYECKUX U KUHETUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aUMHOM BJIMSTHUM aTOMOB U TPYIIIT aTOMOB
B MOJIEKYJIaX (MHAYKTUBHBIM U Me30MepHbI 3 dekTor, opueHtanTsl [ u Il pona);
($akTOJIOrMYECKUE CBEIEHHUS O CBOMCTBAX, COCTaBe, INOJIYYCHUU U OE€301acCHOM
UCII0JIb30BAaHUU BAXKHEUILIMX OPraHUYECKUX BELIECCTB B OBITY M NPAKTUYECKON
JNCSTCIIBHOCTH ~ 4YeJIOBEKa,  OOMMX  HAyYHbIX  NPHUHLIMIAX  XUMHUYECKOIro
NIPOM3BOJCTBA (Ha NpUMEpe MPOU3BOICTBA METaHOJIa, epepaboTku HeTH);

c(OpPMUPOBAHHOCThL YMEHUI: BBISBISATH XapaKTEPHbIE NMPU3HAKU TOHSITHM,
yCTaHaBJIMBATh WX B3aWMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIONIUE TOHATHS TPU
OTIMCaHUM COCTaBa, CTPOCHHS 1 CBOMCTB OPTraHMYECKHX COCAMHEHUI;

c(OpPMHPOBAHHOCTH YMEHUI:

MCTIOJIb30BaTh XUMHUYECKYI) CUMBOJIUKY JUISI COCTaBIICHUS MOJIEKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEIETHBIX) (hOPMYJT OpraHUuYECKUX
BEUIECTB,;

COCTaBJISITh YPABHEHMUSI XMMHUYECKUX PEAKIMi M PACKPbIBATh UX CYIIHOCTH:
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX ~ PEAaKIMH  TMOCPEJICTBOM  COCTaBJICHUS
ANIEKTPOHHOTrO OanaHca OSTUX peakluil, peakluil HMOHHOro oOMeHa IyTEM
COCTaBJICHUS MX TTOJIHBIX M COKpAIIEHHBIX HOHHBIX YPABHCHHUIA,



M3TOTaBINBATHE MOJIENIN MOJIEKYJI OPTaHUYECKUX BELIECTB IS UILUTFOCTPALUH
HX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMHUPOBAHHOCTE YMEHHUM: YCTAHABIMBAThH MPUHAICKHOCTE H3YUYEHHBIX
OpPraHMYeCKHUX BEIIECTB [0 HUX COCTAaBY U CTPOCHUIO K OIPeneIEHHOMY
KJIaccy/Tpynmne COeAUHEHWH, 1aBaTb UM Ha3BaHUA IO CUCTEMaTUYECKOMN
HoMmeHkiarype (IUPAC) u npuBoauTh TpUBUAIbHBIC HA3BaHUS IS OTJCJIbHBIX
NIpPE/ICTaBUTENICH OPraHUYECKUX BEIECTB (3THIICH, alleTHIICH, TOJYOJI, TJIMLIEPUH,
STHJICHTJIMKOJb, (EHOJ, (opMalbIeru, aueTalbJeru], aneToH, MypaBbHHas
KHCJIOTa, YKCYCHasl KHCJIOTa, CTCAPUHOBAsA, OJICMHOBasA, NMAJIbMUTUHOBAS KUCIIOTHI,
[JIMUUH, aJlaHUH, MajibTo3a, (PPYKTO3a, aHWIMH, JIMBUHWJ, U30IIPEH, XJIOPOIPEH,
CTUPOJI U IPYTHE);

c(OPMHUPOBAHHOCTb YMEHUS ONpPEJENSATh BHJ XUMUYECKOHW CBSI3U B
OpPraHUYECKHUX COCIMHEHHSX (KOBAJICHTHAsT M WOHHAs CBSA3b, OG- U T-CBS3b,
BOJOPOIHAsS CBS3b);

chOPMHUPOBAHHOCT YMEHUS IIPUMEHATH [IOJIOKEHUSI TEOPUU CTPOCHUS
opranuueckux Beuiects A. M. bymieposa Juisi 00bsICHEHUS] 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTAaBa U CTPOCHUS;

c(OPMUPOBAHHOCTH ~ YMEHMUH  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
buznyecKkue M XUMHYECKHE CBOMCTBA THUIMYHBIX IPEICTaBUTENICH pPa3IMYHbIX
KJIACCOB OPTaHMYECKHUX BEILECTB: aJKAHOB, LIMKJIOAJIKAHOB, aJIKCHOB, AJIKaJUEHOB,
aJIKMHOB, apOMaTHYECKUX YIJIEBOJAOPOAOB, CIUPTOB, aJbIEIHJOB, KETOHOB,
KapOOHOBBIX KHCIIOT, IIPOCTBIX U CIIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUIN U
aMHMHOB, AMUHOKHCIOT, O€JIKOB, YTJI€BOJOB (MOHO-, M- W TMOJIUCAXapHIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYH)  CBSI3b  MEXKAY  HUMH  YPaBHEHUSIMU
COOTBETCTBYIOIIMX XHUMHUYECKUX PEAKIHUH C HUCIHOJIb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(OPMUPOBAHHOCTb YMEHHS TOATBEPKAaTh HAa KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCUMOCTH PEaKIIMOHHOM CIIOCOOHOCTU OPraHUYECKUX COCIMHEHHI OT
KpPaTHOCTH M THUITa KOBAJICHTHOMW CBSI3U (G- M T-CBSI31), B3AMMHOTO BIUSIHUS aTOMOB
Y TPYTII aTOMOB B MOJIEKYJIAX;

c(OpPMHUPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh UCTOUYHUKH YTJIEBOJIOPOIHOTO
Chipbsi  (He(pTh, TPHUPOAHBIA Ta3, Yroib), CIOCOOBI €ro mnepepaboTKu U
MPaKTHYECKOE TPUMEHEHHE MIPOIYKTOB MepepadoOTKH;

c(hOPMHUPOBAHHOCTh BIIAJIECHUs CUCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TMO3HAHUsI — HAOJIOACHUH, U3MEPEHUU, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSATh 9TH 3HAHUS;

c(hOpMHPOBAHHOCTH YMEHHUS IPUMEHSATH OCHOBHBIE onepanuu
MBICITUTEIIBHON JIEATEIbHOCTH — aHajdu3 W CHUHTE3, CpaBHeHHe, 00o0IuieHue,



CHCTEMAaTU3aI1I0, BBISIBICHNUE MPUYUHHO-CIEACTBEHHBIX CBSI3€H — JUIS M3y4YEHUS
CBOMCTB BEILECTB U XUMHUYECKUX PEaKIUl;

c(OpPMHUPOBAHHOCTH YMEHHII: BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUMH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0osiee OCO3HAaHHOTO MOHUMAHHUS CYIIHOCTH MAaTEepPUaIbHOIO €IWHCTBA MHUPA,
UCII0JIb30BaTh CUCTEMHBIC 3HAHHUS 10 OPraHUYEeCKOW XUMHH JJIsi OOBSCHEHUS U
IIPOTHO3UPOBAHUS SBJICHUN, UMCIOIUX €CTECTBCHHO-HAYUHYIO IIPUPOLY;

c)OPMHUPOBAHHOCTh YMCHMH: TPOBOJUTH PacyEThl IO XUMHYCCKUM
dopMyJiaM U ypaBHEHHUSM XMMHUYCCKUX PEAKIMH ¢ UCIIOJIB30BaHUEM (PU3HUCCKUX
BEJIMYMH (Macca, O0OBEM Tra3oB, KOJMYECTBO BELIECTBA), XapaKTEPHU3YIOLIUX
BEILIECTBA C KOJUYECTBEHHOM CTOPOHBI: PACYETHI IO HAXOXKIACHUI XUMHUYECKOU
dbopmysbl BEHIECTBA MO M3BECTHBIM MAacCOBBIM JIOJSM XHMUYECKHX 3JIEMEHTOB,
MIPOJYKTaM CrOopaHusi, INIOTHOCTU ra3000pa3HbIX BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TO3MLMHA  HKOJIOTMYECKOW  O€30I1aCHOCTH  IMOCHEJICTBUS  OBITOBOW M
IPOU3BOJICTBEHHOM  JEATEJIBLHOCTH YEJIOBEKa, CBA3aHHOW ¢ rnepepaboTKoi
BCILECTB, UCIIOJIB30BATh MOJYYCHHBIC 3HAHUS VISl IPUHATUS TPAMOTHBIX PEUICHUN
po0JieM B CUTYaLUsX, CBSI3aHHBIX C XUMUCH;

c(OPMHUPOBAHHOCTH YMEHHI: CaMOCTOSITEJILHO IIAHUPOBATH M IPOBOAUTH
XUMUAYECKUN OJKCIIEPUMEHT (IIOJyYEHME W M3YYEHUE CBOWCTB OPraHUYECKHUX
BCILIECTB, KAYECTBEHHBIC pEAKLUMUU YIJIEBOJAOPOAOB pAa3JIMUYHBIX KJIACCOB U
KUCJIOPOJACOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE JKCIEPUMEHTAIBHBIX
3ala4 10 PACIO3HABAHUIO OPTaHMYECKUX BELIECTB) C COOJIIOACHUEM TMPaBUII
Oe3onacHOr0 oOpamieHusi ¢ BEHIECTBAMU M J1A0OPATOPHBIM 000PYAOBAaHUEM,
dbopmyMpoBaTh 1ENb HCCIACAOBAHMS, NPEACTABIATL B paziuyHoil  dopme
pe3yabTaThl HIKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JJOCTOBEPHOCTH;

choNMUNORAHHOLS T b* § SUHHTi .

coOII0/1aTh TpaBUiIa SKOJIOIMUYECKH 11eJ1eCO00Pa3HOro MmoBeACHUs B ObITY M
TPYJIOBOM JEATENBHOCTH B IIEJIIX COXPAHEHHS CBOETO 3I0POBBS, OKpYXKarollen
IIPUPOHON CpeJibl U JJOCTUKEHUS €€ YCTOMYUBOTIO pa3BUTHS;

OCO3HaBaTh OIACHOCTb TOKCHYECKOTO JICHCTBUSI Ha >KUBBIE OpraHU3MBI
OTIpe/IeTIEHHBIX OPTaHUUECKUX BEIECTB, MOHUMas cMbic nmokaszatens [1/1K;

aHaJTU3UPOBATh IEIECO00PA3HOCTh MPUMEHEHUS] OPraHUYECKUX BEIIECTB B
MPOMBIIIJIEHHOCTU U B OBITY C TOUKH 3PEHHUS COOTHOIIEHUSI PUCK-TI0J1b3a;

cOPMHUPOBAHHOCTh YMEHUH: OCYIIECTBIIATH I€J€HANPABICHHBIN TTOUCK
XMUMUYECKON MHPOPMAIIMK B pa3/IMYHBIX HCTOYHMKAX (Hay4yHas U yueOHO-HayuHas
JUTEpaTypa, CpeacTBa MaccoBoi MHpopmalu, MHTepHEeT U Ipyrue), KpUTHYECKH
aHaJIM3UpOBaATh XUMUYECKYIO MH(pOpMaIuio, nepepadbarbiBaTh €€ U UCIOIb30BaATh
B COOTBETCTBUU C TMIOCTABJICHHON yueOHOM 3a1aueil.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHUSA Kypca «OOmas W HeopraHudyecKas
XUMHUSD» OTPAKAIOT:

cOpMUPOBAHHOCTh MPEJCTABICHUNM: O MaTepUAIBLHOM €IMHCTBE MHpA,
3aKOHOMEPHOCTSIX U IO3HABAEMOCTH SIBICHUN HPUPOABI, O MECTe U 3HAYCHUU
XUMHH B CUCTEME €CTECTBEHHBIX HAayK M €€ poju B 00OECICUEeHUH YCTOMYMBOTO
pa3BUTHUS, B pPELICHHUH NpoOJIeM 5KOJOTUYECKOU, SHEPreTUYECKOM U IMUILICBOM
0€30MacHOCTH, B Pa3BUTUH MEIUIMHBI, CO3JaHUM HOBBIX MaTEPHAIOB, HOBBIX
HUCTOYHUKOB SHEPruM, B OOCCICUECHUU PAIlOHATBHOTO MPUPOIOINOIB30BAHUS, B
(GOpMUPOBaHMM MHUPOBO33PECHUS M OOLIEH KyJbTYpbl 4eEJOBEKa, a TaKxkKe
IKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILEHUS K CBOEMY 310POBBIO U IPUPOIAHOMN

cpeze;
BJIAJICHUE CUCTEMOU XUMHUYECKUX 3HAHMIH, KOTOpas BKJIFOYAET:
OCHOBOIOJIATAIOIINE TOHATUS — XUMHYECKHM OJJIEMEHT, aToM, SApO aroma,

U30TOIIbI, YJICKTPOHHAs 000JI04Ka aToMa, S-, p-, d-aToMHbIC OpOUTAIN, OCHOBHOE U
BO30YX/IEHHOE COCTOSIHMS aToma, ruOpujM3aius aTOMHBIX OpOuTaieil, HOH,
MOJIEKYJIa, BaJCHTHOCTb, DJICKTPOOTPULATEILHOCTb, CTCIECHb  OKUCIICHHUS,
XUMHUYECKasl CBA3b (KOBAJICHTHAs, MOHHAs, METa/UIMYeCKas, BOJIOPOJHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMUYECKas peakuusi, pacTBOp, 3JICKTPOJIMTEHI,
HEDJIEKTPOJIUTHL, JIEKTPOIUTHYECKAss AUCCOLMALIMS, CTENEeHb JUCCOIMAINH,
BOJOPOJHBINA TI0Ka3aTellb, OKHUCIMTENIb, BOCCTAHOBUTENb, TEIUIOBOH 3ddexT
XUMUYECKON peakiuy, CKOPOCTh XMMHYECKOM PEaKluyi, XUMUYECKOE PAaBHOBECHE;
TEOPUM U 3aKOHBI (TEOPUS DIECKTPOJIMTHYECKOW TUCCOIHAINU, TIEPUOINYCCKUIA
3akoH J[.1. MenpeneeBa, 3aKOH COXpaHEHUSI MaCChl BEIIECTB, 3aKOH COXPAHEHUS U
NPEeBPAILCHUS YHEPTUU MPU XUMHYECKUX PEaKLHUsIX, 3aKOH IOCTOSHCTBA COCTaBa
BELIECTB, 3aKOH JICHUCTBYIOLMX MAaccC), 3aKOHOMEPHOCTHU, CUMBOJMYECCKUN SA3BIK
XUMUHM, MHPOBO33PCHYECKUE 3HAHUS, JICKAILME B OCHOBE I[IOHUMAaHUs
OPUYMHHOCTA M CHCTEMHOCTM  XUMHUYECKUX  SIBJICHHH;  COBpPEMEHHbIE
MPEJICTABJIICHUSI O CTPOEHMH BEIIECTBA Ha aTOMHOM, HOHHO-MOJIEKYJISPHOM H
HAJMOJIEKYJIIPHOM  YpPOBHSX; TIPEJACTABICHUS O MEXaHM3MaxX XUMHYECKUX
peaklMii, TEepMOAMHAMHUYECKUX W  KHHETHYECKHX  3aKOHOMEpPHOCTSX WX
MPOTEKaHUs, 0 XUMUYECKOM PABHOBECHH, PACTBOPAX M JAUCIIEPCHBIX CHCTEMAaX;
(haKTOIOTHYECKNE CBEJICHUS O CBOWMCTBAX, COCTaBe, MOJYYCHUU U O€30TacHOM
UCIIOJIb30BAaHUM BAXKHEHIIMX HEOPTaHMYECKUX BEIIECTB B OBITY U TPAKTUYECKOM
NEATEeTbHOCTH  YelOBeKa, OOIMX  HAYYHBIX  NPUHIUIAX  XUMUYECKOTO
IPOM3BOJICTBA;

c(hOPMHUPOBAHHOCTH YMEHUI: BBISBIATH XapaKTepHbIC TNMPU3HAKU TOHITHM,
yCTaHABJIMBATh UX B3aUMOCBSA3b, MCIIOIL30BATH COOTBETCTBYIOUIME TMOHATHUS TIPU
OTIMCaHUM HEOPTaHMYECKUX BEIIECTB M UX MPEBPAIICHUN;



c()OPMUPOBAHHOCTh YMEHHUSI MCMOIb30BaTh XUMHUYECKYI0 CHMBOJIMKY IS
coctaBieHus (OpMyNl BEIIECTB W YpPaBHCHUH XHMHYECKHX  pEaKLUH,
cuctemarnueckyto HomeHknIaTypy (IUPAC) u TpuBHasibHbIe Ha3BaHUS OTHEIBHBIX
BEILECTB;

c(OpMUPOBAHHOCTH YMEHHUS OTIPEACIATH BaICHTHOCTb U CTENEHb OKUCICHUS
XMUMHUYECKHUX SJIEMEHTOB B COCIUHCHMSX, BUJ XUMHUYECKOM CBS3U (KOBaJICHTHA,
UOHHAs, MeTaJ/IuecKasi, BOJAOPOAHAs), THUI KPUCTANIMYECKOW pPEIIETKU
KOHKPETHOI'O BEIECTBA;

cOPMHPOBAHHOCTH YMEHUS OOBACHATH 3aBHUCHMOCTH CBOMCTB BEILIECTB OT
BUJIa XMMHUYECKON CBA3M M TUIA KPUCTAUIMYECKOW pEmIETKH, OOMEHHBIA H
JIOHOPHO-aKLEITOPHBIA MEXaHU3Mbl 00pa30BaHMsI KOBAJICHTHON CBSA3H;

c()OPMUPOBAHHOCTh ~ yYMEHMI:  KJIAcCU(ULUUPOBATh:  HEOPraHMYECKUE
BEILECTBA 10 UX COCTABY, XUMHUECKHUE PEAKIIUU [0 PA3JINYHBIM MPU3HAKaM (IUCILY
U COCTaBy pearupyroliuX BEIIeCTB, TEIUIOBOMY A(P(PEKTy peakuuu, U3MEHEHHUIO
CTCNICHEW OKHCIICHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHUIO Karajau3aTopa U
Ipyrue); cCaMOCTOATEIbHO BIOUpATh OCHOBAHUS M KpUTEpUU [UIs Kilaccupukauuu
M3y4aeMbIX BEUICCTB U XMMHUYCCKUX PEAKLIUMH;

cOPMHUPOBAHHOCTb YMEHHSI PAaCKpPhIBATh CMBICII IIEPUOJUYECKOT0 3aKoHa /1.
N. Menzeneesa 1 IEMOHCTPUPOBATE €0 CHCTEMATU3HPYIOLLYI0, 00BACHUTCIBHYIO
1 TIPOTHOCTUYECKYHO (PYHKINH;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTb 3JEKTPOHHOE CTPOEHHUE
aTOMOB M MOHOB XUMHYECKHUX OJIEMEHTOB IEPBOr0O—YETBEPTOTO MEPHOIOB
[lepuogmueckoir  cucremnl  JI.MI.  MenaeneeBa,  HMCHOJIb3ysT  MOHSTHUSA
«OHEPreTUUECKUE YPOBHU», «IHEPTreTUYECKHUE IMOAYPOBHH», «S-, p-, d-aTomHbIE
opbuTanu», «OCHOBHOE M BO30YKIEHHOE HHEPreTUYECKUE COCTOSIHHUS aTOMay;
00BACHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMHUYECKHMX JJIEMEHTOB U HX
cocMHeHU 10 mnepuogam u  rpynmnam  Ilepuoauveckort cucremsr [l W.
MemnsieneeBa, BaJeHTHbIE BO3MOXHOCTU aTOMOB JIEMEHTOB Ha OCHOBE CTPOECHMS
UX 2JIEKTPOHHBIX 000JI0UEK;

C()OPMUPOBAHHOCTh YMEHMH: XapakTepHu3oBaTh (ONUCHIBaTh) OOmMeE
XUMUYECKHE  CBOMCTBA  BEIIECTB  Pa3JIMUHBIX  KJIACCOB,  IOATBEPKJIATh
CYIIIECTBOBAHUE TEHETUUYECKOW CBSI3M MEXIY HEOPraHMYECKHUMH BEUIECTBAMHU C
MOMOIIBIO YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIIHii;

c(OPMUPOBAHHOCTH YMEHHUSI PACKPHIBATH CYHIHOCTh:  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peaKUUil MOCPEICTBOM COCTaBJICHUS DIEKTPOHHOTO OanaHca
9THX peaklUd; peakluid HMOHHOrO OOMeHa MyTEM COCTaBJICHHUS MX TOJHBIX H
COKpAalICHHBIX ~ MOHHBIX  YPaBHEHMH;  peakuudl  TUApOJIM3a;  peakuui
KOMITJIEKCO00pa3oBaHus (Ha IpuMepe T'HIpPOKCOKOMIUIEKCOB IIMHKA U aJIFOMUHUS );



c(hOPMUPOBAHHOCTh YMEHHUSA OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHMS
XUMHYECKUX PEeaKklMi ¢ YYETOM MX SHEPreTUYECKUX XapaKTEPHCTHK, XapakKTep
U3MEHEHUSA CKOPOCTH XMMHMUYECKOM pEaKIuu B 3aBUCHUMOCTH OT pa3lIMYHBIX
($akToOpoB, a TaKXKe XapaKTep CMEIIEeHUsI XUMHUUECKOTO PaBHOBECHS 10| BIUSHHEM
BHEIIHUX Bo3zaeicTBull (mpunuun Jle larense);

C(OpPMUPOBAHHOCTb YMEHHUS XapaKTEpHU30BaTh XUMHUYCCKHEC pEaKlUH,
JeKale B OCHOBE IIPOMBIIIJICHHOIO IIOJIYYCHHUsS] CEpHOM KHCIIOTHI, aMMUaKa,
o0ImuMe Hay4yHbIC NPUHIUIBI XUMHUYCCKUX TPOM3BOJCTB; LEICCOO0Pa3HOCTh
IPUMEHEHHs] HEOPTaHUYECKUX BCLIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHUsI COOTHOUICHUS PUCK-T10JIb3a;

c()OPMUPOBAHHOCTh BJIAJICHUSI CHUCTEMOM 3HAHMM O METOAAaX HAay4YHOIO
MO3HAHWUs SBJIICHUH NPUPOJABI — HAOIIOICHHE, H3MEpPEHHE, MOJEIUPOBAHUE,
9KCIIEPUMEHT (pealIbHbIN U MBICIICHHBIN ), HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHUS IPUMEHATH 3TH 3HAHUS [IPU HKCIIEPUMEHTAILHOM UCCICA0BAHUM BEILECTB
U Uil OOBSCHEHHS XHMHUYECKHUX SBJICHUH, HMEIOIUMX MECTO B IPHUPOJE,
IPAKTUYECKOM J1eATEIbHOCTH YEI0BEKA U B ITIOBCCAHEBHOM KU3HM;

c(OPMUPOBAHHOCTh YMEHHSI BBISIBIISITH B3aMMOCBS3b XUMHYECKUX 3HAHHM C
HOHATUAMM M IPEACTABJICHUAMU JPYIMX €CTECTBEHHO-HAYUYHBIX IIPEAMETOB JUIs
0oJiee 0CO3HAHHOT'O IOHUMAHUS MaTEPHAIBHOIO SIMHCTBA MUPA;

c(POPMUPOBAHHOCTb YMEHHUSl MPOBOIAUTH PACUYETHI: C HCIOJIB30BAHUEM
MIOHATUI «MaccoBas JIOJs BEIIECTBA B PACTBOPE» U «MOJISIPHAsi KOHLIEHTPALIUs»;
MaccChl BEUIECTBA WM 00BbEMA ra3a Mo M3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce
Wi 00BEMY OJHOTO M3 YYAaCTBYIOUIMX B PEAKILMU BEIIECTB; TEIUIOBOro 3¢ ¢exra
peaklyy; 3HaYeHUs BOJOPOJIHOIO IOKa3aTessl pacTBOPOB KHUCIOT U INEIOYEH C
M3BECTHOM CTENEHbIO AuccoUManuu; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
IPOAYKTa PEaKIUH, eCIM OJIHO U3 MCXOJHBIX BEIIECTB JaHO B BHJIC pPacTBOpa C
olpeIelIEHHOM MaccoBOM J10JIel pacTBOPEHHOIO BEHICCTBA MJIM JaHO B U30BITKE
(MMeeT TNpUMECH); JOJIM BBIXOJA MPOJYKTa PEAKIMH; OOBEMHBIX OTHOIIECHUH
ra3os;

C(OPMUPOBAHHOCTh YMEHHI: CaMOCTOSITEIbHO TUIAHUPOBATh U TIPOBOJUTH
XUMHUECKUH  OKCNEPUMEHT  (MpOBEJEHHE  peakuuii  MOHHOro  OOMeEHa,
MIO/ITBEPK/ICHUE KAUeCTBEHHOTO COCTaBa HEOPTaHHMUECKUX BEIECTB, OMpE/ICICHHE
Cpelbl PAcTBOPOB BEUIECTB € IOMOIIBIO HHIUKATOPOB, H3Y4YCHHUE BIUSHUS
pa3nuuHblX  (AKTOPOB Ha CKOPOCTH XMMHMYECKOW  peakuuu, peuieHue
JKCIIEPUMEHTAIbHBIX 3adady 1o Temam «Metamney u  «Hemeramns»y) ¢
co0OuroIeHreM npaBuil 6€30MacHOro oOpalleHust ¢ BeUIECTBaMU U J1JaOOPaTOPHBIM
obopynoBanueM, (GopMynupoBaTh 1€ HMCCIEIOBaHMSA, TPEACTABIATH B
pasinyHoOi (opme pe3ysbTaThl SKCIEPUMEHTa, aHATU3UPOBAaTh U OLEHMBATH UX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTH YMEHMI: COOIIOAaTh MPAaBUIIA MOIH30BAHUSI XUMHUYECKON
nocyo u nabopaTopHeIM O0O0OpyAOBaHHEM, OOpamIeHHs C BEIIECTBAMHU B
COOTBETCTBUM C HHCTPYKIUSAMU IIO BBIOJHEHHUIO J1a0OPAaTOPHBIX XUMHUYECKHUX
OTBITOB, HKOJOTHYECKU I1eJ1eCO00pa3HOro IMOBEAEHUsI B OBITY U TPYIAOBOU
NEATEeTLHOCTH B IEISAX COXPAHEHHUS CBOETO 3/I0POBbs, OKPYXKAIOIIEH MPUPOIHOU
cpenbl M JIOCTMKCHMS €€ YCTOMYMBOIO pa3BUTHS, OCO3HaBaTh OIMACHOCTh
TOKCUYECKOTO JEHUCTBUS HA KUBBIC OPraHU3MBI OINpPEACIIEHHBIX HEOPTaHUYECKHX
BEILICCTB, MOHUMas cMbIc ntoka3arens ITJIK;

c(OPMUPOBAHHOCTh YMEHHUMH: OCYLICCTBIATH IICJICHANPABICHHBIA ITOMCK
XMUMHYECKON MH(POPMALMH B Pa3IMYHBIX UCTOYHUKAX (HayyHas U yuyeOHO-Hay4Has
JUTEpaTypa, cpelcTsa MaccoBoil nHopmanuu, UHTEpHET U Apyrue), KPpUTHIECKU
aHAJIM3UPOBATh XUMHUYECKYIO HH(OpMaLIo, nepepadaTeiBaTh €€ U UCIOIB30BAThH
B COOTBETCTBHUHU C MOCTABIICHHON y4eOHOM 3a1a4eH.



TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauyecTBo yacos
Ne HaunmenoBanue pasieos u
Kontpouabusie IIpakrunuyeckue
n/n TeM IPOrpaMMsl Bcero

padoThI padoThbI

Paszpen 1. Teopernyeckue OCHOBBI OPraHUYECKOH XMMHH

[Ipenmer oprannyeckoi
xumuu. Teopus ctpoeHus

1.1 8
OpraHMYECKUX COCAMHECHUU
A. M. Bytiaeposa
Hroro no pasjueny 8
Pa3zxen 2. YrieBoaopoast
21 [TpenenbHble yriIeBOAOPOIbI 5
' — aJIKaHbl, IUKJIOAJIKAHBI
Henpenenbubie
2l YIIIEBOAOPO/IbL: AJIKEHBI, 14 1

AJIKQJIMCHBI, aJIKWHBI

JneKkTpoHHbIe (HU(poBHIE)
o0pa3oBaTejibHbIE pecypcChl

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

https://www.yaklass.ru/p/himija/10-klass

https://infourok.ru/urok-po-himii-klass-

575872.html

https://www.youtube.com/watch?v=Y AscGP3tYDI

https://stepenin.ru/organic

https://www.vaklass.ru/p/himija/10-klass




)3 ApomaTtudeckue
' YTIIEBOIOPOBI (apeHBI)
[TpupoHbIE HCTOYHUKH
24 YIIICBOZOPOIOB M HX

nepepadboTka

https://infourok.ru/urok-po-himii-klass-

575872.html

https:/www.voutube.com/watch?v=Y AscGP3tYDI

https://stepenin.ru/organic

https://www.yaklass.ru/p/himija/10-klass

https://infourok.ru/urok-po-himii-klass-

575872.html

https:/www.youtube.com/watch?v=Y AscGP3tYDI

https://stepenin.ru/organic

https://www.vaklass.ru/p/himija/10-klass

https://infourok.ru/urok-po-himii-klass-

575872.html

https://www.yvoutube.com/watch?v=Y AscGP3tYDI

https://stepenin.ru/organic




25 [aI0reHNpPOU3BOAHEIE 4
' YIIIEBOJOPOIOB
Hroro no paszgeny 35

Pazngen 3. Kﬂcﬂoponcoaepmamne OPraHu4€CKHe COCAHHECHHUSA

3.1 Criuptel. Deron 11

KapOoHUIBHBIC COCTUHCHUS:
QJIBJICTH/IBI U KETOHBI.
KapOoHOBbIEC KUCIOTHI.
Crnoxusie 3¢upst. XKupbl

32 21

https://www.yvaklass.ru/p/himija/10-klass

https://infourok.ru/urok-po-himii-klass-

575872.html

https:/www.voutube.com/watch?v=YAscGP3tYDI

https://stepenin.ru/organic

https://www.vaklass.ru/p/himija/10-klass

https://infourok.ru/urok-po-himii-klass-

575872.html

https://www.youtube.com/watch?v=Y AscGP3tYDI

https://stepenin.ru/organic

https://www.yaklass.ru/p/himija/10-klass

https://infourok.ru/urok-po-himii-klass-

375872.html



3.3

VrineBoas!

Utoro no pazaeny

Pa3znen 4. A30Tc011ep;-lcamue OpraHuveCcKHe COeIHHCHHUHA

4.1

AMUHBI. AMUHOKHCIIOTBHI.
Benku

41

12

https://www.youtube.com/watch?v=YAscGP3tYDI

https://stepenin.ru/organic

https://www.vaklass.ru/p/himija/10-klass

https://infourok.ru/urok-po-himii-klass-

575872.html

https:/www.voutube.com/watch?v=YAscGP3tYDI

https://stepenin.ru/organic

https://www.yaklass.ru/p/himija/10-klass

https://infourok.ru/urok-po-himii-klass-

575872.html

https://www.voutube.com/watch?v=YAscGP3tYDI

https://stepenin.ru/organic




Hroro no pasueny 12

Pa3neu 5. BoicokoMoJieKy./IsipHbIe coeIHHEHUS

https://www.vaklass.ru/p/himija/10-klass

https://infourok.ru/urok-po-himii-klass-

575872.html

https:/www.youtube.com/watch?v=Y AscGP3tYDI

51 BBICOKOMOJICKYISIPHBIE 6 )
‘ COCTMHCHUA https://stepenin.ru/organic
Hroro no paszneny 6
OBIIEE KOJIMYECTBO HACOB 102 3 6

ITO TIPOTPAMME



11 KJIACC

HaunmeHoBaHHe pa3/ieioB U TeM
NpOrpaMMbl

Ne i/l

Pasgen 1. Teopernyeckue 0CHOBLI XUMHH

Crpoenue atoMa. [lepuoinyeckuit 3aKoH
1.1 u Ilepuoanyeckas cucteMa XUMHYECKUX
snemenToB /1. . Menpeineena

Crpoenue BemectBa. Muoroo6pasue
BEILIECTB

1.2

1.3 XUMHYECKHUE peaKkinu
Htoro no paszaeny

Pa3nen 2. Heopranuveckasi XuMHusi
21 Hemerannbt

2:2 MeTannsl
Hroro mo pazneny

Pasnei 3. XuMus 1 JKU3Hb

31 MeTtoasl MO3HAHUSA B XUMHHA. XUMHUS A

JKH3Hb

HUroro no pazaeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaunuecTBo yacos

Beero KonTpoabHsbie
padoTbI
9
11 1
9 I
39
31 1
23 1
54
9
9
102 4

IIpakTHyeckue
padoThl

DJIEKTPOHHBIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypebl



IIOYPOYHOE INIAHUPOBAHUE

10 KJIACC
Ne

n  Tema ypoka
/

n

[Tpenmer u
3HAYCHUE
OpraHu4ecKou
XUMHH,
IIPE/ICTAaBIICHUE
0
MHOT000pa3uu
OpraHUYECKUX
COCTUHEHH I

DIEeKTpPOHHOE
CTPOEHHE aToMa
yriepoja
(ocHOBHOE U
BO30YyXKEHHOE
COCTOSIHUSA ).
Banentueie
BO3MOXHOCTH
aToMma yriepoja
Xumuyeckas
CBSI3b B
OpraHuYecKuX

KoanyecTBO 4acoB

Bce
ro

Kontpou

bHbIE
padoTbI

IpakTuy

ecKue
padoTsl

DJIeKTPOHHBbIEe HH(POBbIE 00pa3oBaTe/IbLHbIE Pecypehl

https://mipt.ru/education/chair/chemistry/upload/a4d/f 5g5ebx-arpgyv5wh75.pdf

https://www.youtube.com/watch?v=8SPnZG5Bbjw

https://orgchem.ru/chem1/p6 43.php




COCAUHEHUSIX.
MexaHu3MBbI
obpazoBaHus
KOBaJICHTHOM
CBSI3H, CITOCOOBI
paspbiBa CBA3EH

Teopus
CTPOEHHUS
OpraHUYeCcKUuX
COeIMHEHUHN A.
M. ByriepoBa

Buasl
U30MEpPUH:
CTPYKTYypHa,
MIPOCTPAHCTBEH
Hasl.
DNEeKTPOHHBIE
3 PEeKTHI B
MOJIEKYJax
OpraHUYeCKHUX
COeIMHEHU I

IIpencrasienue
0
KiIaccu(puKaum
u
CHUCTCMATHYCCKa
sl HOMCHKJIaTypa
(IUPAC)
OpraHNu4ecKux

http://www.myshared.ru/slide/177516/

https://ppt-online.org/621014

https://ppt-online.org/225701




10

11

BCLICCTB

Knaccupukanus
peakuui B
OpPraHu4ecKou
XUMHH

CucremMaTu3auu
s 1 00001EeHnE
3HAHUU 110 TEME

AJIKaHBbI:
TOMOJIOTHYECKHU
il psin, obuas
bopmyura,
HOMEHKJIaTypa
U U30Mepus,
EKTPOHHOE U
IPOCTPAHCTBEH
HOE CTPOCHHUE
MOJIEKYT

duznyecKue u
XHUMHYECKHE
CBOMCTBa
aJIKaHOB

Haxoxnenue
aJKaHOB B
pUpoJIE.
Crioco6nt
MTOJTYUCHUS U
PUMCHCHHUC

https://ppt-online.org/351419

https://onlinetestpad.com/ru/testview/471374-klassifikaciya-organicheskikh-

soedinenij
https://onlinetestpad.com/ru/testview/1355674-nomenklatura-organicheskikh-

soedinenij

https://www.youtube.com/watch?v=K-
FPEOf bA&list=RDCMUCjdM9438e CBshODD8MXp7Q&start radio=1&rv=K-
FPEOf bA&t=33

https://www.youtube.com/watch?v=86LmK38v3YU&Ilist=RDCMUCjdM9438e CBshOD
D8MXp7Q&index=3

https://www.youtube.com/watch?v=96ri8R1oeWk&list=RDCMUCjdM9438e CBshODDS8

MXp7Q&index=2




AJIKaHOB

[Muknoankaxsr:

oburas

hopmyia,

HOMEHKJIaTypa

U U30Mepus, https://www.youtube.com/watch?v=cDkV6EoDa7Q&Iist=RDCMUCjdM9438e CBsh0D
0COOCHHOCTH D8MXp7Q&index=9

CTPOEHUS U https://www.youtube.com/watch?v=91F29c8H2D0

XHUMHYECKHX https://www.youtube.com/watch?v=yTm8g eroDc

CBOMCTB,
CIIOCOOBI
HOJIYYEHUS U
IIPUMEHEHUE

Pemenue

pac4ETHBIX

3aJ1ay Ha

onpeeneHue

MOJIEKYIAPHOU

dhopMyITBI

OPraHu4eCcKoro

BEIIECTBA I10 https://www.prodlenka.org/metodicheskie-razrabotki/383156-proverochnaja-rabota-

MAacCCOBBIM po-teme-reshenie-zadach-

JIOJISIM aTOMOB
9JIEMEHTOB,
BXOJSAIINX B €r0
COCTaB.
Cucremaruzaim
g 1 00001IcHNE
3HAHUU TTO TEME



14

15

16

17

AJIKEeHBI:
TOMOJIOTHYECKH
i psaa, oOmas
dopmyna,
HOMEHKJIaTypa,
3JIEKTPOHHOE U
IIPOCTPaHCTBEH
HOE€ CTpOCHHUE
MOJIEKYIL.
CtpykTypHas U
IUC-TPAHC-
U30MepHUst
AJIKEHOB

duszuyeckue u
XUMHUYECKHE
CBOWCTBA
aJIKCHOB.
IIpaBuno
MapkoBHHKOBA

Crioco0bI
MOJTyYeHUs U
NpUMEHEHUE
AJIKEHOB

[IpakTnueckas
pabora Ne 1 o
TEME
"ITonmy4cuue
3TUJICHA U
U3y4YCHHE €ro

1

https://www.youtube.com/watch?v=L2mArL-

kul0&list=RDCMUC|jdM9438e CBshODD8MXp7Q&index=6

https://www.youtube.com/watch?v=q0401RUrn9w&t=7s

https://www.youtube.com/watch?v=DnmRVybWi70

https://www.youtube.com/watch?v=_MFHBs9Kils




18

19

20

21

22

cBouCTB"

Pemenne
PacyE€THBIX
3a7a4d Ha
omnpezeIeHue
MOJICKYJIAPHOU
(hopMyJIBI
OpraHUYecKoro
BElIECTBA

AJKaHMeHbI:
CONPSIKEHHBIE,
H30TMPOBaHHBIC
;

KyMYJIUPOBaHH
130
OcoOeHHOCTH
9IEKTPOHHOTO
CTPOCHHUS

Xumuyeckue
CBOMCTBa
COMPSIKEHHBIX
JIUCHOB

Cnioco0b1
TIOJTYYCHUS U
MIPUMCHCHHUC
aJIKaMEHOB
AJIKHHBI:
POMOJIOTMYECKHU
i psjg, obmas

https://ppt-online.org/1002288

https://www.youtube.com/watch?v=34gLRiVOQkg&list=PLZD7dfTuRHAIi5Dx8PpziLV9
ODRJc8SJZ

https://www.youtube.com/watch?v=QZY-Fj -
MYo&list=PLZD7dfTuRHAIiSDx8PpziLV90DRJc8SJZ&index=3

https://www.youtube.com/watch?v=1NHSsUkbDGI&I|ist=PLZD7dfTuRHAIi5Dx8PpziLV9
0ODRJc8SJZ&index=2

https://www.youtube.com/watch?v=ow7mijjUx774




23

24

25

26

27

28

opmya,
HOMEHKJIATypa,
HIIEKTPOHHOE U
IIPOCTPAHCTBEH
HOE CTPOCHHUE
MOJIEKY,
(dusznueckue
CBOICTBA

XUMUYECKUe
CBOMCTBA
AIIKUHOB

KadecTBeHHBIE
peaxiuu Ha
TPOMHYIO CBA3b
CnocoObI
MTOJIYYCHHS U
MpUMEHEHUE
AJTKUHOB

Pemenue 3agau:
pacy€Thl 10O
YPaBHEHUIO
XUMHUYECKOU
pecakimu

CucreMaruszanu
s 1 0bo0eHne
3HAHUU 110 TEME

ApEHBI:
rOMOJIOTHYECKHU
i psz, oOmias

https://www.youtube.com/watch?v=pNEqg3r3jrsA&t=4s

https://www.youtube.com/watch?v=q2ag4C-Jmfs

https://www.youtube.com/watch?v=y-YTs67d3ns

https://www.youtube.com/watch?v=YcjPieRycxk

https://him.1sept.ru/article.php?ID=200500705

https://onlinetestpad.com/ru/tests/chemistry/10class

https://www.youtube.com/watch?v=BdGe2Nvic8k




29

30

A1

32

opmya,
HOMEHKJIATYpa.
DNEKTPOHHOE U
IIPOCTPAHCTBEH
HOE CTPOCHHUE
MOJIEKYT
OeH3omna u
TOJIyoIla, UX
dusznueckue
CBOICTBA

Xumuueckue
CBOMCTBaA
apEeHOoB:
peakuuu
3aMEIICHUS

XUMHYECKHE
CBOMCTBa
apeHOB:
peakimu
MPUCOCTUHECHHUS
, OKHCIIEHHE
rOMOJIOTOB
oenzoina

OcobenHocTH
XUMHYCCKUX
CBOMCTB
CTHpoOJa

Pemenue
PacyETHBIX

https://www.youtube.com/watch?v=wHbHpgU5kXc&t=9s

https://www.youtube.com/watch?v=wHbHpgU5kXc&t=9s

https://www.youtube.com/watch?v=wHbHpgU5kXc&t=9s

https://ppt-online.org/1002288




33

34

35

36

37

3ajay Ha
OTIPEICIICHHUE
MOJIEKYJIAPHOU
bopmysl
OpPraHUYecKoro
BEILECTBA

Crioco0bI
MOJyYEHUS U
IIpUMEHEHUE
apeHoOB

INeneTnueckas
CBA3b MEKIY
pa3IuYHBIMU
KJI1accamu
YTIIEBOJOPOOB
PacuéTel o
YpaBHEHUSAM
XHUMHYECKHX
peaKIuid.
Cucrematuzaum
s 1 00001eHNE
3HAHUHU T10 TEME
[TpupoaHerii
ra3. [TormyTHbIC
HC(TAHBIC Ta3bl

Kamennpli
yrojib u
IIPOJYKThI €ro
nepepadoTKu

https://www.youtube.com/watch?v=a0 Lmx5EgGo&t=3s

https://nsportal.ru/shkola/khimiya/library/2023/01/09/prezentatsiya-k-uroku-
geneticheskaya-svyaz-uglevodorodov

https://him.1sept.ru/article.php?1D=200500705

https://www.youtube.com/watch?v=KGIQXMZjY20

https://www.youtube.com/watch?v=kchw0sQNIlww

https://www.youtube.com/watch?v=XjtzRxSSe2c




38

39

40

41

Hedtb 1
CIIocoObI €€
nepepaboTKy.
[Tpumenenne
MPOIYKTOB
nepepaboTKu
He(TH
I'enernyeckas
CBA3H MEXKIY
Pa3IMYHBIMH
KJIaccaMu
YIJIEBOJIOPO/IOB
["anorenonpous
BOJIHBIC
YTIEBOI0OPOIOB:
IIEKTPOHHOE
CTpOEHHE,;
peaxiumn
3aMeIeHUs
rajoreHa

JelicTBue
HIeJI0YEN Ha
raJOTeHIIPOU3BO
JIHBIE.
BzaumopaeicTeu
e

JIUTAJIOT CHAJTKA
HOB C MarHueM
U IIHHKOM

1

https://www.youtube.com/watch?v=scx3u3yF3fE
https://www.youtube.com/watch?v=dOOplhRsUPE
https://www.youtube.com/watch?v=c-B8vjVaWDs
https://www.youtube.com/watch?v=4tkGSC5dLAA

https://nsportal.ru/shkola/khimiya/library/2023/01/09/prezentatsiya-k-uroku-
geneticheskaya-svyaz-uglevodorodov

https://www.youtube.com/watch?v=1tfZiVko9lc

https://www.youtube.com/watch?v=1tfZiVko9lc




42

43

44

45

46

Cucremaruzauu
A 1 00001eHNE
3HAHWH T10
pazaeny
"VrieBogopoas

KonTponsnas
pabora 1o Teme
"VriaeBo1opoibl

[Ipenenbusie
OJTHOATOMHBIE
CITUPTBHI:
TOMOJIOTHUECKH
it psan, oOmras
dopmyna,
CTpOCHHUE
MOJIEKY,
HU30MepHs,
HOMEHKJIaTypa,
KJIaccupuKanus
, busznueckue
CBOMCTBA

Xumuueckue
CBOMCTBa
NpeACabHBIX
0JIHOATOMHBIX
CITUPTOB

Crioco0st

https://onlinetestpad.com/ru/testview/1149658-khimiya-10-klass-uglevodorody

https://uchitelya.com/himiya/174292-kontrolnaya-rabota-za-1-polugodie-

uglevodorody-10-klass.html

https://www.youtube.com/watch?v=gq41DgPeOHUY

https://www.youtube.com/watch?v=IdE4EAFXGUA

https://www.youtube.com/watch?v=M-rZjJX8sKA

https://www.youtube.com/watch?v=3UJ47LIwuyw




47

48

49

50

HOJIY4EHUS U
IPUMECHEHHUE
OJTHOATOMHBIX
CITUPTOB
IIpocTteie
pupsr:
HOMEHKJIaTypa
U U30MEpUs,
0COOEHHOCTH
(U3HYECKUX U
XMUMHUYECKUX
CBOMCTB

MHOTroaToMHBIC
CIUPTHI:
STHJICHTJIMKOITh
U TJIMIIEPUH, UX
(duznueckue u
XHUMHUYECKHE
CBOMCTBa

Crioco0bI
MOJyYeHUS U
[IPUMEHEHHE
MHOTOaTOMHBIX
CIHPTOB

deHo:
CTPOCHHE
MOJIEKYJIbI,
dusznuecKue
CBOMCTBA.

https://foxford.ru/wiki/himiya/prostye-efiry-epoksidy

https://www.youtube.com/watch?v=g41DgPeOHUY

https://www.youtube.com/watch?v=QNigBCMHG1E

https://www.youtube.com/watch?v=krfhGuSjWjY

https://www.youtube.com/watch?v=9HkUZahrgBc




51

32

53

54

55

ToxcuuHocTs
denomna

XHUMHYECKHE
CBOMCTBA
¢denona

Crnoco0bl
HOJIyYEeHHs U
HPUMEHEHUE
benoina

[IpakTueckas
pabota Ne 2.
Pemenue
IKCIIEPUMEHTAI
BHBIX 3aJ1a4 110
teme "CrimpThl
1 peHonl"

CucreMaTuzanu
a1 1 000011IEHNE
3HAHWUH 10 TEME

AnbIeruap u
KETOHBI:
9EKTPOHHOE
CTPOCHUE
KapOOHMITbHOMH
IPYIIIb;
TOMOJIOTHYECKHU
€ psiibl, 0011as
opmyra,
U30Mepus u

https://www.youtube.com/watch?v=UQea68gtDt8&t=34s

https://www.youtube.com/watch?v=GI7QIQX0dio

https://reshak.ru/otvet/reshebniki.php?otvet=pract/3&predmet=gabrielyan ugl10

https://stepenin.ru/tasks/organic/test313/1

https://www.youtube.com/watch?v=zimeuxB foM&list=PLZD7dfTuRHAIHM3lcVWM?9
YWXL7hhI6NdR




56

57

58

59

60

HOMEHKJIaTypa

AnbIeruansl u
KETOHBI:
(duznueckue
CBOMCTBA;
peakLmu
IIPUCOCIMHEHUSA

Peaxiuu
OKHUCJICHUS U
Ka4eCTBEHHbBIE
peaxiuu
aJbJIETHIOB U
KETOHOB

Crioco0bI
TTOJTYYCHUS
QJTBJIETHIIOB 1
KETOHOB

OIHOOCHOBHBIC
npeaebHbIE
KapOOHOBBIE
KHCJIOTEI,
0COOEHHOCTH
CTPOCHUS MX
MOJICKYT

N3omepus n
HOMEHKJIaTypa
KapOOHOBBIX
KHCIIOT, UX
buznyeckue

https://www.youtube.com/watch?v=MkIKiRerB1U&lIist=TLPQMTMxMTIwMiM7e4 vy-
fNe Q&index=2

https://www.youtube.com/watch?v=MkIKiRerB1U&lIist=TLPQMTMxMTIwMjM7e4 y-
fNe Q&index=2

https://www.youtube.com/watch?v=MKpu9Yy xgA

https://www.youtube.com/watch?v=bCBtWV02A-E

https://www.youtube.com/watch?v=bCBtWV02A-E




61

62

63

64

CBOMCTBaA

XuMHYECKUE
CBOMCTBa
npeaenbHbIX
OJIHOOCHOBHBIX
KapOOHOBBIX
KHCIIOT

Ocobennocru
CBOMCTB
MYypaBbUHOMN
KHCIIOTBI.
Muoroobpasue
KapOOHOBBIX
KHCIIOT

OcobeHHOCTH
CBOMCTB:
HernpeaeTbHbIX
u
apOMaTHYECKHX
KapOOHOBBIX,
JUKapOOHOBBIX,
I'HJIPOKCUKapO0
HOBBIX KHCJIIOT.
IIpeacraBurenn
BBICIIIHX
KapOOHOBBIX
KHCIOT

ITonsitue o
ITPOM3BOHBIX

https://www.youtube.com/watch?v=JIWIzISviuk&t=20s

https://www.youtube.com/watch?v=JIWIzISviuk&t=20s

https://infourok.ru/prezentaciya-vysshie-karbonovye-kisloty-10-klass-5542540.html

https://infourok.ru/prezentaciya-po-himii-na-temu-proizvodnye-karbonovyh-kislot-
4034646.html




65

66

67

68

KapOOHOBBIX
KHCIIOT

CnocoOsl
NIOJTyYCHHUS U
pUMEHEHUE
KapOOHOBBIX
KHUCIIOT
Cnoxnble
upsr:
rOMOJIOTHYECKH
¥ psj, obuas
dopmya,
U30MEpHS U
HOMEHKJIaTypa

duzuYecKue u
XUMHYECKHE
CBOMCTBa
3hupos
Pemenue
pacy€THBIX
3aJ1a4: 1mo
YPaBHCHUIO
XUMHUYCCKOH
peakimu, Ha
Onpe/ICICHUC
MOJICKYJISIPHOM
(bopmyIbI
OpPraHu4YecKoro
BENIECTBA

https://www.youtube.com/watch?v=n2qKr3V3qz0

https://www.youtube.com/watch?v=pL36bnt1gOk

https://www.youtube.com/watch?v=_mmEyyG230g&t=17s

https://www.youtube.com/watch?v=AjbaFjVy-2E

https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/reshenie-zadach-na-
opredelenie-sostava-organicheskih-veschestv




69

70

71

72

[IpakTnyeckas
pabota Ne 3.
Pemenue
HKCIIEPUMEHTA
BHBIX 33124 TI0
TeMe
"KapboHoBbie
KHCIIOTHI.
CnoxHble
pupsr"

Kupsr:
CTpOEHHE,
busnueckue u
XUMHYECKUE
CBOMCTBA
(rugponus)
OcobennocTH
CBOWCTB KHUPOB,
coJIepsKaInX
OCTaTKH
HenpeaeTbHbIX
KUPHBIX
KucnoT. JKupsl
B [IPUPOJIE
Mpina kak conu
BBICILINX
KapOOHOBBIX
KHCIIOT, UX
MoroIIIee

https://reshak.ru/otvet/reshebniki.php?otvet=pract/5&predmet=gabrielyan ugl10

https://infourok.ru/prezentaciya-po-himii-zhiri-klass-287588.html

https://nsportal.ru/shkola/khimiya/library/2014/04/13/zhiry

https://infourok.ru/prezentaciya-po-himii-sinteticheskie-moyuschie-sredstva-

2244206.html



73

74

5

76

7

JIEHCTBUE.
[TonsTue o
CUHTETHYECKHUX
MOIOIITUX
cpeacTBax
(CMCO)
I'eneTnueckas
CBS3b
YTJIEBOJIOPOIOB
u
KHUCIIOPOICOIep
JKaIxX
OpraHUYecKux
BEILIECTB

Pacuértsl o
ypaBHEHUSM
XHUMHYECKHX
peaxkuuii
Cucrematuzanu
s 1 00001eHE
3HAHUH IO TEME

O6mas
XapaKTCpUCTHKA
YTACBOJIOB M
KJ1accupuKanus
YTJICBOJIOB
(MOHO- - H
MoJIMcaxapuibl)

Monocaxapubl

https://gomolog.ru/reshebniki/10-klass/rudzitis-i-feldman-2019/26/zadanie-6.html

https://www.yaklass.ru/p/himija/10-klass

https://www.yaklass.ru/p/himija/10-klass

https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-

6835083 /klassifikatciia-uglevodov-6828518

https://infourok.ru/prezentaciya-k-uroku-himii-po-teme-monosaharidi-klass-




78

79

80

81

82

: husnueckue
CBOMCTBA U
HaXO0XkJICHUE B
npupoje
[IpumeHeHue
TJIFOKO3bI, €€
3HAYEHHE B
KU3HEHACATELH
OCTH OpraHu3ma

Hucaxapuibr:
caxaposa,
MaJibTO3a U
JIAKTO3a.
Haxoxnenue B
IpHupojie 1
MPUMEHEHHE
JcaxapuioB

[Tonucaxapusr:
CTpOEHHE
MaKpOMOJIEKY,
buznveckue u
XUMUYECKHE
CBOMCTBA,
NPUMCHEHHE
[Toustue 06
HCKYCCTBEHHBIX
BOJIOKHAX

Pemienue
pacyeTHBIX

661796.html

https://infourok.ru/prezentaciya-k-uroku-himii-po-teme-monosaharidi-klass-

661796.html

https://infourok.ru/prezentaciya-po-himii-na-temu-disaharidi-3498795.html

https://nsportal.ru/shkola/khimiya/library/2019/03/05/polisaharidy

http://www.myshared.ru/slide/397159/




83

84

85

86

3ajay Ha
OTIPEACIICHHE
JIOJM BBIXOJA
IIPOAYKTa
peakuuu ot
TEOPETUYECKH
BO3MOXKHOT'O

CucremaTuzanu
s 1 00001IIEHNE
3HAHUU 110
pazueny
Kontponenas
pabota 1o Teme
"Kucmoponcone
paKamme
OpraHUYeCKHe
coeMHEeHUA"

AMUHBI:
KJIaccuukanus
, CTpOeHUe
MOJIEKYI,
oorras
bopmyna,
M30MEpHS,
HOMCHKJIaTypa
1 pusnucckue
CBOMCTBaA

XUMHYECKUE
CBOMCTBA

https://www.youtube.com/watch?v=9GrJiKnRkW8

https://infourok.ru/kontrolnaya-rabota-po-teme-kislorodsoderzhaschie-

organicheskie-veschestva-klass-3942696.html

https://www.youtube.com/watch?v=SMIlab4zd8-A

https://www.youtube.com/watch?v=3nenZjkvbol




87

88

89

90

anudaruyeckux
aMHHOB

AHUIIMH:
CTPOCHHE
aHMIIMHA,
0COOEHHOCTH
XUMHYECKHUX
CBOUCTB
aHUJIMHA

Crioco6sr
MOJIy4EHUS U
IIPUMEHEHHE
anmu(aTHICCKUX
aMHUHOB

AMWHOKHCIIOTHI
: HOMEHKJIaTypa
U U30Mepus,
buzndeckue
CBOMCTBA.
OTtnenpHbIE
IPEACTABUTENN
0-aMHHOKHUCJIOT

XUMHUYCCKHUC
CBOMCTBaA
aMWHOKHCJIIOT,
ux
OHOJIOrHYEeCcKoe
3HA4YCHHUE
AMHUHOKHUCJIOT.

https://www.youtube.com/watch ?v=c6IrEJkOrFE

https://www.youtube.com/watch?v=VILzXkBnXho

https://www.youtube.com/watch?v=-oQw7blVyas

https://www.youtube.com/watch?v=-0Qw7blVyas




91

92

93

94

Cuures u
THAPOJIN3
MIENTUIOB

Benxu kak
MIPUPOIHBIC
IIOJIUMEPHI;
CTPYKTYPBI
0eNnKoB
Xumuueckue
CBOMCTBA
OenkoB

A3soTtcoaeprkai
ue
reTepoLMKINYe
CKHE
COEMHECHHS.
Hyxiennoseie
KHCIIOTHI:
COCTaB,
CTPOEHHE U
Ounonoruyeckas
poib

[IpakTnueckas
pabora Ne 4.
Peuicnue
IKCIIEPUMEHTA
BHBIX 33124 110
TeMe
"AszoTcoaepxa

https://www.youtube.com/watch?v=-oQw7blVyas

https://www.youtube.com/watch?v=-oQw7blVyas

https://www.youtube.com/watch?v=kGEaTJWBBeg

https://studref.com/702784/matematika himiya fizik/laboratornaya rabota azotsod

erzhaschie organicheskie soedineniya




95

96

97

mue
OpPraHUYECKUE
coeaquueHus”

[IpakTHueckas
pabota Ne 5.
Pemenne
3KCIEPUMEHTA
BHBIX 3aJ1a4 I10
TEME
"Pacrio3HaBaHu
€ OPraHu4YecKuX
coeauHeHui"

KonTponbhas
pabora no Teme
"A3oTcozepxka
me
OpraHuyeckue
coeauHeHus"

OCHOBHEBIE
IIOHATHS XUMHHU
BBICOKOMOJIEKYJT
SIPHBIX
COCIMHCHUN U
MCTOABI UX
CHUHTE3a —
MOJIMMEpHU3aIs
u
MTOJIMKOH]ICHCAI]
us

1

https://gomolog.ru/reshebniki/10-klass/rudzitis-i-feldman-2019/prakt-4.html

https://infourok.ru/kontrolnaya-rabota-klass-azotsoderzhaschie-organicheskie-

soedineniya-334030.html

https://www.youtube.com/watch?v=ghLxZ8nSojk




98

99

IInacTmaccsl.
Vrunuzanus u
nepepaboTka
IJIaCTHKA

DnacToMepsbl:
HaTypaJbHbIN

CUHTCTHYCCKHE 1

Kay4yKHu.

Pesuna

Bonoxkna:
HaTypajIbHBIE,
HCKYCCTBEHHBIE,
CUHTETHUYECKHUE. 1
[Tonumepsr
CIIEIHATBHOTO
Ha3HA4YCHUS

[IpakTHyeckas

pabota Ne 6.

Pemenue
HKCIIEPUMEHTAN

BbHBIX 3aJ1a4 110 |
TEME

"PacnoznaBanu

¢ TIacT™Macce u
BOJIOKOH"

O6001IEeHNE U
cHUCTEMAaTH3AIN
sl U3YYCHHOT'O
MaTepuana 1o

https://www.youtube.com/watch?v=C-kR98SrFzI

https://www.youtube.com/watch?v=kPJ2NLYE9eA

https://www.youtube.com/watch?v=6LVJpFKCtYQ

https://infourok.ru/prakticheskaya-rabota-raspoznavanie-plastmass-i-volokon-

666146.html

https://infourok.ru/testirovanie-10-klass-po-teme-polimery-organicheskaya-himiya-

10-klass-5739940.html




TEME
"BricokoMonek
YIISpHBIE
coeauHeHua"

OBIIEE
KOJIMYECTBO
YACOB IIO
[TPOI'PAMME

102



11 KJIACC

Ne

n/n

Tema ypoxa

Atom. CocTaB aTOMHBIX siaep. XUMHUYECCKUH
snneMeHT. U30Tormsl

CTpOGHI/Ie SJICKTPOHHBIX obosouek 4dTOMOB,
KBaHTOBBIC YHCJIa

Knaccudukanus XuMHYECKUX DJIEMEHTOB (S-,
p-, d-, f-351eMeHTBI)

PacripesienieHne 3J1€KTPOHOB 110 aTOMHBIM
opouTanam

DNEeKTPOHHBIE KOHPUTYpaIlUKA aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30Y)KIEHHOM
COCTOSIHUU

DNEeKTpOHHBbIE KOHGUTYpAIlUH HOHOB.
DNEKTPOOTPULIATEILHOCTD

Ilepnoauuecknii 3akoH u lleproanueckas
CUCTEMa XMMHUYECKUX 3neMeHToB /. U.
MeneneeBa, CB3b ¢ COBPEMEHHON TeOpUeH
CTPOCHHSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMH
MPOCTBIX U CIIOKHBIX BEIIECCTB 10 IPyNIam
nepuoaaM

CucreMmaruzanus U 00001ICHUE 3HAHUH 110

KoaunuecTBo yacos

Bcero

KonTpoibHbie
padoThI

IIpakTnyeckue
padoThI

DJIEKTPOHHBIE
uudpoBbie
o0pa3oBarTeiibHbIe

pecypcsl



10

11

12

13

14

15

16

17

18

19

TEME

Buael xumnueckoi cBa3u. MexaHH3MBI
o0pa30oBaHMA KOBAJIEHTHOM CBS3H.
Bonopoanas ca3b. MexXMOIEKyIApHbIE
B3aUMOJICHCTBUS

BasieHTHOCTB ¥ BaJIeHTHBIE BO3MOXHOCTH
aToMoB. CBsA3b IEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX TEOMETPHYECKUM CTPOCHHEM

anJICTaB.T[CHHH O KOMIUJICKCHBIX
COCIUHCHHUAX: COCTAB U HOMCHKJIaTypa

Bemectra MOJICKYJIAPHOTO U
HEMOJICKYJIIAPHOI'O CTPOCHUA. Twumsl
KPUCTAUIMYECKHX PEIICTOK U CBOMCTRA
BECHICCTB

[TonsitTue 0 IUCTIEPCHBIX CHCTEMAX.
[IpeacraBnenue o0 KOUTOUIHBIX pacTBOpax

VcTuHHBIC paCTBOPHI: HACHIICHHBIC U
HEHACBIIIIEHHBIC, PACTBOPUMOCTb.
Kpucrannoruaparst

CriocoObl BbIpaKeHUs KOHIIEHTPALIH
pacTBOpOB

Pemenue 3a1a4 ¢ MCMIOIBb30BaHUEM TTOHATHIH
"'MaccoBast 1071 paCTBOPEHHOTO BemiecTna',
"MoJsipHas KOHIICHTpaIus'"
Knaccudukanys 1 HOMEHKJIaTypa
HEOPraHHYECKUX BEIIECTB

Cucremaruzanys U 00001ICHHE 3HAHUH 110
TEME



20

21

22

23

24

25

26

27

28

29

Kourponbnas pabora no remam "Crpoenune
aroma. [lepnoandeckuii 3aKoH 1
[Tepuoanueckas cucteMa XUMUYECKHX
anemeHToB J. . Menaeneesa", "Ctpoenue
BeiecTBa. MHoroo6pasue BemecTs"

Knaccupukanums XuMHUCCKUX peakLuil B
HEOPraHHYECKOW U OPraHHMYECKOU XUMHUH.
3aKOH COXpaHEHUsI MacChl BEIIECTB; 3aKOH
COXPaHEeHHMs U TPEBPALICHUs SHEPTUH TIPH
XUMUYECKUX PEaKIHsIX

TertoBbie 3G GEKTH XMMUYECKUX PEAKIH.
TepMoxuMHUYECKHE ypaBHEHUS

Berauciaenus 1o YpaBHCHHUAM XUMHYCCKHUX
peaKuHﬁ H TCPMOXHUMHYECKHUM YPaBHCHHUAM

CKOpoCTh XMMHYECKOI peakiuu, eé
3aBUCHUMOCTH OT Pa3IMYHbIX (PAKTOPOB.
Katanus u katanus3aTopsl

["oMOTreHHBIE ¥ TETEPOTEHHBIC PEaKIIun
[TpakTuyeckas pabora Ne 1 o reme "Bnusaue
pa3IHUHBIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON peakun'

ObparumMbie 1 HEOOpaTUMBIE PEAKLIUU.
XUMHUYECKOE paBHOBECHE

[IpakTnyeckas padora Ne 2 o reme "Bausiaue
pa3NUYHBIX (PAKTOPOB HA MOIOKCHUC
XMMHYECKOT0 paBHOBecHs"
OnexkTponuTryeckas qucconuanus. CuibHbIe
 cinadbie AeKTpoauThl. CTerneHb



30

31

32

33

34

35
36
37

38

39

40

41

42

Jucconuanmn

Honnoe npoussenenne Bogsl. Cpena BOAHBIX
pactBopoB. Bogopoansiii nokasatens (pH)
pacTBOpa

Magpoius costeit. Peakuuu, nporekaroiuye B
pacTBOpax JIEKTPOJIUTOB

[IpaxTuyeckas pabora Ne 3 o teme
"XHUMHUYECKHE peaklui B PaCTBOPAx
IIEKTPOIIUTOB"
OKHCIUTETBHO-BOCCTAHOBUTEIBHBIC PEAKIIHH.
BaxHeine OKMCIUTEIN U BOCCTAHOBUTEIIN
Meto 2IEeKTPOHHOTO (JIEKTOHHO-HOHHOTO)
Oasanca

DNEKTPOJIN3 PaCTBOPOB U PaCIUIaBOB BELIECTB
Penienue 3a/1a4 pa3nuyHbIX THUITOB

Pemenue 3a1a4 pa3auyHbIX THIIOB
Cucremaruszanus 1 06001eHNE 3HAHUHT TTO
Teme "Xumuueckue peakiuu'

KonTtponbHas paboTa no teme "Xumuueckue
peaxiun"

[Tonoxxenue Hemetauios B [lepuoauyeckoii
cUCTEME XUMH4YecKux anemMenTos [1. H.
MenpeneeBa 1 0COOEHHOCTH CTPOCHUS UX
aromMoB. @HU3HYECKHE CBOMCTBA HEMETAJIJIOB

AnnoTponusi HEMETa/UIOB (Ha IpuMepe
KHCI0poJa, cepsl, hocdopa u yriaepoaa)
Bopopoa: nonyucHue, GU3NYCCKUC U
XUMHYecKue cBoicTBa. ['uapusl



43

44

45

46

47

48
49

50

51

52

53

54

["anorensl: HaXOXKAEHUE B IPUPOJIE, CIIOCOOBI
MOJTyYeHUs, PUBHYECKUE U XUMHUYECKHE
CBOMCTBA

["anorenoBonopoasl. Baxueiimue
KHCIIOPOACOACPIKAILIE COCAUHEHUS
rajJoreHoB

JlaGoparopHble ¥ MPOMBILLIEHHBIE CIIOCOObI
nosyuenus rajgoresos. [Ipumenenue
rajoreHoB ¥ UX COCAUHEHUN

[Ipaktnueckas pabota Ne 4. Pemenue

IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME
"I"amoreus!"

Kucnopoj: nabopaTopHeie U IPOMBIIUICHHBIE
CIOCOOBI MOXYYEeHUS, PUZUIECKUE U
xumuyeckue cporictea. O3ou. [lpumenenue
KHUCII0pOJIa ¥ 030Ha

OKcubl ¥ NEPOKCU B

Pemienne 3a1a4 pa3nuyHbIX TUITOB

Cepa: Hax0XJIeHUE B IPUPOE, CITOCOOBI
noJyyeHus, Gu3NYECKue U XUMUYECKHE
CBOMCTBA

CepoBoniopon, cyabpuabt
Kucnopojcoaepxaiue COCAMHCHHS CCPBI.
OcoOCHHOCTH CBOWCTB CCPHOI KHUCIIOTHI
[TpakTryeckas padbora Ne 5. Penienue
IKCIEPUMEHTAIbHBIX 3a1a4 1o Teme "Cepa u
e€ coenquuenusn"

A30T: HaX0XK/JICHHUC B TIPUPOJIC, CIIOCOOBI



oo

56

57

58

59

60

61

62

63

64

65

66

nojxydeHus, pusnueckue U XMMUYECKHe
CBOMCTBA. AMMHUAK, HUTPU/IBI

Kncnopollcozlepmamne COCIMHCHHUA a30Ta.
OcoOEHHOCTH CBOWCTB a30THOM KHCIIOTHBI

[TpumeHeHue a30Ta ¥ €ro COeAUHEHUH.
A30THBIE y00peHus

®docdop: HaxokKAEHUE B IPUPOJIE, CIIOCOOLI
HOJIyueHUs, PUBNYCCKUEC U XUMUYECKHE
coiictBa. Pochuast u pochun

Oxcunsl hocdopa, pochopconepxarime
kucaoTel. Comu GpochopHOI KUCTOTHI
[Tpumenenue pocdopa u ero CoeUMHEHHUH.
®dochopubie yroOpeHus

Ilpaktuyeckas padora Ne 6. Pemenue
IKCTIEPUMEHTAIBHBIX 3a/a4 1o Teme "A30T U
docdop u ux coequHeHus"

Yraepoa: HaXOKIACHHE B TIPUPOJIL,
AUTOTPOTIHBIC MO (pUKAIINH; PU3HUECKUE U
XHUMUYECKHE CBOWCTBA, TPUMEHEHHE

Oxkcua yrnepoaa(Il), okcun yraepoga(IV),
yrojibpHas KMCJIOTa H €€ COIH

PemicHue 3amau Pa3IMYHBIX TUITOB

Kpemuuii: HaxoxKJIeHUE B IIPUPOJIE, CIIOCOOBI
noJyucHus, PUINYCCKUEC M XUMUICCKHE
CBOMCTBA

Oxcua kpemunsi(IV), kpemuuenast kuciora,
CHUJIUKATHI

HpI/IMCHCHI/IC KPCMHHUS H CTO COCAMHCHUH.



67

68

69

70

71

V2

73
74

75

76

77

Crexi1o, ero nojy4yeHue, BUbl CTeKI1a
Pemenne 3ama4 pa3nuyHbIX TUIIOB

Cucremaruzauusa U 00001EHAE 3HAHUN 110
TeMe "Hemeraisr"

Kourpounbnas padora no reme "Hemeramist"

AHanu3s pe3ysibTaTOB KOHTPOILHOMN paboThl,
KOPPEKLHs OINO0K

[Tonoxenune meraios B [lepuoanueckoi
CHCTEME XMMHYECKHX DIIEMEHTOB.
OcoOEHHOCTH CTPOCHHUS DIIEKTPOHHBIX
000JI0YEK aTOMOB METAJIJIOB

O6umue Gpuznyueckre CBOMCTBA METAILIOB.
[TpumeneHnne MeTaIIOB B OBITY M TEXHUKE

CrutaBbl METAJIIOB. KOpp03Hﬂ MCTAJIJIOB
Pemenue 3amay Pas3JIuYHbIX TUIIOB

DNEKTPOXUMHYECKUN PsiJI HANIPsHKEHUH
MmeTannoB. O61mue cnocods! NoIyueHUs
METAJIIOB

O0mras xapakTepucTHKa MeTaaoB [A-rpymnmnsr
[leproauyeckoit CHCTEMBI XUMUYECKHX
sneMeHToB. Hatpuii u kanuii: moiny4yeHue,
(du3HYeCKre U XUMHUYECKUE CBOMCTBA,
IPUMEHEHHUE MPOCTHIX BEIIECTB U UX
COCIMHCHHU I

O0bwas xapakrepuctuka Metauion ITA-
rpynnsl [lepuoanueckoii cucremsl

XUMHYECKHX AIEMEHTOB. Maruuii U KanbLui:
nojyuyeHue, PU3NIECKUEC U XUMHUECKUE
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79

80

81

82

83

84

85

86

87

88

CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEUIECTB U
HUX COCAUHEHHH

JKEcTkocTh BOABI M CIIOCOOBI €€ YCTpaHEeHHUs

AJIIOMUHUE: TIONy4YeHune, pU3HndecKue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE

AmdorepHble CBOMCTBA OKCH/IA U THAPOKCHIA
QJIIOMUHUS, THIPOKCOKOMILIEKCHI A IFOMUHUSA,
UX IPUMEHEHUE

Pemenue 3a1au Pa3IMYHBIX TUITOB

[Tpaxtuueckas padora Ne 7. Pemienue
HKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe
"MeTauibl TIIaBHBIX oArpymm"

OO6urast xapakTepUCTHKA METAJUIOB ITOOOYHBIX
noarpymn (b-rpynmn) [lepuoaunueckoi
CHUCTEMbI XUMHUYECKHX 3JIEMEHTOB
dusnyecKue U XMMHYECKHE CBOHCTBA XpoMa
M €r0 COCAMHEHUH, X TPUMEHECHHE

Baxknelue coeuHeHUs: Maprasia.
[lepmanraHat Kanaus, €ro OKUCIUTEIbHBIE
CBOMCTBA

Dusndeckne U XMMHUYECKHE CBOMCTBA JKene3a
U cro cocuHeHM. [TonyueHue u npumMcHCHNE
CTJIABOB XKelie3a

Du3ryYeCcKre ¥ XUMHUYECKHIE CBOMCTBA MEIIH U
€€ COCAMHECHUI, X TIPUMEHECHHE

Dusuueckue U XUMHYECKUE CBOMCTBA LIMHKA U
Cro COGI.[PIHCHPIﬁ, Uux HpHMCHeHHC.
FHﬂpOKCOKOMHHCKCH [MUHKA
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90

91

92

93

94

95

96

97

98

99

100

101

[Tpakruyeckas pabora Ne 8. Pemenue
9KCIEPUMEHTAIBHBIX 3a/a4 110 TEME
"Mertanisl no6ouHBIX noarpynn”

Penrenue 3a1a4 pa3nuyHbIX THIIOB
O000uIeHHe U CUCTEMATH3ALMS U3YYEHHOTIO
Marepuaia 1o reme "Metauibl"
Konrponbnas pabora no reme "Meramibt”
AHau3 pe3ysbTaToB KOHTPOIBHOH paboThI,
KOPPEKIIHs OIIHO0K

Poub xumuu B 00ecriedyeHu YCTOHYHUBOTO
pa3BuTuUs yenosedecTsa. [lonarue o HaydHBIX
METOJJaX UCCIIeIOBAHUS BEIECTB

Hayunbie npuHIMITEI OPraHU3aluu
XUMHYECKOIO IPOU3BO/ICTBA.
[IpomBbIIIUTEHHBIE CITOCOOBI TTOTYYCHUS
BaXHEHIIIUX BEIIECTB

XHUMHUYECKOE 3arpsi3HEHHE OKPYKaKoIei
CpeIIbl ¥ €ro TOCIEICTBUSA

XUMHUs U 300poBbe yenoBeka. JlekapcTBeHHbIE
cpenacTsa

Xumus nuiu. Pors XxuMun B oOecriedeHUn
MUIICBOH O€30MacHOCTH

Kocmernyeckue u napdromMepHbie cpelicTBa.
berroBast xumus

XuMmusi B cTpouTenbeTse. Baxkuelnmme
CTPOMTEIIbHBIE U KOHCTPYKLMOHHbIE
MaTepuasl

XUMHUS B CCNBCKOM X03s1iicTBe. OpraHuyccKkue



¥ MUHEpajbHble yrnoOpeHus

102 Cucrematuzanys U 00001EcHNE 3HAHUH T10 1
TEME

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 102



YYEBHO-METOJAUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPHAJIBI U1 YHEHUKA

Xumus. 10 ximace. Ilpodunbueni ypoBens: yueO.uis obmieoOpazosar. yupexaenuit /O.C.
I"abpuensn, ®@.H. Mackaee, C.1O. [Tonomapes, B.W. Tepenun; nox pea. B.U. Tepenuna. — 9-
e u3)., crepeoruil. — M.: Ipoca, 2009.

Opranuyeckas xumusa: Teoper. ocHOBBL: YriayOum. Kypce: Yued.uii 00meo0Opa3opar.
VUPCKICHUI ¢ yrayOn. H3ydeHHCM npeaMmera./ A U.Apremenko. — 2-¢ u3g. — M.:
ITpoceemienue, 2001.

Xomuenko I'.I1., Xomuenko U.I'. COopHuK 3a7au Mo XUMHUH JUIs nocTynatomux B BY3s1. — 4-
¢ u3JL., ucrp. u gomn. — M.: «M3narenscteo Horast Bonnay, 1999.

Kyzemenko H.E. COophuk 3amauy mo xumum ¢ pemenHusmu. 8-11 xm. M.: 00O
«Mznarensckuii fom «Onuke 21 Bex»: OO0 «M3nateasctBo «Mup n Obpazosanuer, 2003.

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJISA

1.

Xumus. 10 xiace. IlpodunbHeiil ypoBeHs: yuel.muisobmeobpaszosar. yupexiaenui /O.C.
I"abpuensn, ®.H. Mackaes, C.1O. [lonomapes, B.W. Tepennn; nox pen. B.1. Tepenuna. — 9-¢
u31., crepeorurt. — M.: Jlpoda, 2009.

Xumus. 10 knace: Meroauueckoe mocobue / O.C. T'abpuensn — M.: JIpoda, 2009,

Ob0mas xuMmus B TecTax, 3afavax, ynpaxkHenusx. 10 xmacc. VYyeb. Ilocobue misa
obmeobpazosat. Yupexaenuii — M.:[Ipoda, 2010.

Opranndeckas xumust: Teoper. ocHOBBL:  Yruybm. kypc: VYued.aisobmeoOpazosar.
YUpeXJIeHUH ¢ yraydna. u3ydeHuem mnpeamera./ A M. Apremenko. — 2-e u3a. — M.:
[Ipocsemenue, 2001.
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HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbHI CETHU

UHTEPHET

https://www.vaklass.ru/p/himija/10-klass

https://infourok.ru/urok-po-himii-klass-575872.html

https://www.youtube.com/watch?v=YAscGP3tYDI

https://stepenin.ru/organic




