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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma Mo XMMUK Ha YPOBHE CPEIHETO OOIIEro oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
oOpa3oBanuu B Poccuiickoit denepanumy, TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
benepanbHOM o0pa3oBaTebHOM porpamMMbl CpeIHEro o01ero
oopazoBanusa(DPOIl COO), npencraBieHHbx B DefepaabHOM TOCYAapPCTBEHHOM
oOpazoBarenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
ydeOHOro mpeamera «XuMHsS» B 00pa3oBaTeIbHBIX opranusamusx Poccuiickoi
Qenepanuy, peaTU3yIOLIMX OCHOBHBIE 0O0pa30BaTENIbHBIE IPOrPaMMBI, H
OCHOBHBIX ToNIOkeHH «CTparerun pa3BUTHS BocnuTaHus B Poccuiickoit
O®eneparuu Ha nepuon a0 2025 roma» (Pacnopsbxkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpOBHE YIIIyOJIEHHOTO HW3Y4YEHHS 3aHUMAeT BaXKHOE MECTO B
CHUCTEME €CTeCTBEHHO-HAydHOro oOpazoBanms ydammxcs 10-11 xmaccos.
WN3ydyenue mnpeamera, pealuzyeMoe B YCIOBUAX JU(PPEpeHIIMPOBAHHOTO,
npopuiIbHOrO OOy4YeHHs, MpPHU3BAHO oOOecneynuTh 001Ie00pa3oBaTENbHYIO H
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIIKOJIbI, HEOOXOIUMYIO JJis
ajanTaiyuy X K ObICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HHU B COIIMYME, a TaKkKe IS
OPOAODKEHUS] OOY4EeHMs] B OpraHu3alusx NpoecCHOHAIBHOr0 00pa3OBaHHUs, B
KOTOPBIX XUMHUS SIBISIETCS OAHON U3 MPUOPUTETHBIX TUCIIUIUINH.

B mporpamMe 1m0 XuUMHUM Ha3Had€HUE TMpeaMeTa «XHUMHSD)» TOJy4aeT
NONPOOHYI0 ~ MHTEPIIPETAIMI0 B COOTBETCTBUM C  OCHOBOIOJIATAOIINMU
nonoxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€J€H, CONEp KaHMs,
pe3ynbTaToB OOydeHHUsT U TpeOOBaHUM K YPOBHIO MOJTOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJICYIOLIME BBIMIOJIHSIEMbIE MPOrPAMMOM IO
XUMUH (PYHKITAHN:

e UH(MOPMAIMOHHO-METOAMYECKAs], peaju3alus KOTOpoil oOecreynBaeT
MOJIyUCHHE TIPEJCTABICHUSI O LEJSAX, COJEp)KaHUH, OOIed crpaTeruu
oOy4deHMsI, BOCIIUTAHUS U Pa3BUTHs 00YJarOIINXCsl CPEICTBAMU MIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHU3aLMOHHO-TLIAHUPYIOII A, KOTOpas peayCcMaTpPUBAET
OIpE/ENICHUE: TPUHLHUIIOB CTPYKTYPUPOBAHMS M MOCIEAO0BATEIbHOCTH
U3y4eHHUs y4eOHOro marepualia, KOJUYECTBEHHBIX U KaueCTBEHHBIX €ro
XapaKTepUCTUK; TOIXO0J0B K (HOPMHUPOBAHHUIO COJIECPKATEIHHON OCHOBBI
KOHTPOJSI M OLEHKH OOpa3oBaTENIbHBIX JOCTHKEHUN OO0ydaroluxcs B
pamMKax WTOTOBOM aTTecTaluu B (QopMe eIUHOTO TOCYIapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriyOn€HHOTO N3YIEHHS] XUMHUH:



e YCTAaHABJIMBACT MHBApUAHTHOE IPEIMETHOE COAEpXkaHHUe, 00s3aTebHOE
JUIA U3y4eHUs] B paMKax OTIENbHBIX MNpOQUIEH, MperycMaTpuBaeT
pacrnpeqeleHue M CTPYKTYpUpPOBaHUE €ro Mo KiaccaMm, OCHOBHBIM
cofiepKaTelIbHbIM JIMHUSIM/pa3ziesiaM Kypca;

e JAET NMPHUMEPHOE pAaCIpeAesieHHEe YYEeOHOrO0 BPEMEHH, PEKOMEHIYEeMOIo
JUISL U3y4EHUS OTAEIIBbHBIX TEM;

e IpeasiaraeT MPUMEPHYIO TOCIEAOBATEIbHOCTh H3YYEHHS Y4EOHOro
Mareprasia ¢ y4€TOM JIOTMKH MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBA3EH;

e JTAET METOJMYECKYIO MHTEPHPETALMIO LIeJiel U 3aja4 U3y4yeHus MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YU4ETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero o0mero o0pa3oBaHUs, COAEPKATEILHONM XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOCHMS OCHOBHOM 00pa3oBaTelbHOU
MPOTPaMMBbI CpeaHEero o011ero o0Opa3oBaHUs (JINYHOCTHBIX,
METaIPEIMETHBIX, IPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENbHBIX  ACHUCTBUI  OOydaromierocss IO OCBOEHUIO
COJIEPKaHUsI IPEAMETA.

[Io BceM Ha3BaHHBIM NO3ULHKAM B IPOrpaMMe MO XUMHUHU NPEAYCMOTPEHA
IPEEMCTBEHHOCTh C OOY4YEHHMEM XHUMHUM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusa. 3a TpeleNaMyd YCTAHOBJIEHHOH MIporpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHON) COCTABIIAIONIEH COAEpKaHUs y4eOHOro mpeaMera
«Xumus» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapUaTUBHOW COCTABJISIOIICH,
KOTOpasi JIOJKHA OIPEAENATHCS B COOTBETCTBHM C HANPABIEHUEM KOHKPETHOTO
npoduist o0ydeHus.

B coorBerctBuM ¢ KoHuenTyadbHbiMU nonoxeHusimu PIroC COO o
Ha3HAYEHUU TPEeIMETOB 0a30BOro M yriayOJE€HHOro YpPOBHEH B cCHCTEME
muddepeHupoBaHHOTO 00y4YEHUS HA YPOBHE CpeaHero ooOmiero oOpa3oBaHMS
XUMHUSL HA YPOBHE YIIyOJEHHOTO M3YYEeHMs] HampaBieH Ha pealu3aluio
PEEMCTBEHHOCTH €  MOCIEAYIONIMM  3TarloM  MOJYYEHHS  XUMHYECKOTO
o0pa3oBaHus B paMKaxX M3y4yeHUs CHEUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XMMHYECKUX JUCLUUIUIMH B By3aX U OpPraHU3aLUAX CPEIHEro MpodeccuoHalIbHOrO
oOpa3oBaHus. B 3Toil cBf3M wH3yyeHUEe mpeaMera «XUMHUS» OPUEHTHUPOBAHO
OPEMMYIECTBEHHO HA  paclIMpeHue U YriayOJeHHe TEeOpeTUYeCKO u
MPAKTUYECKON MOJITOTOBKH O0YYArOIINXCsI, BRIOPABIIUX OMpPEACIEHHBIN MPOoduIb
o0y4eHusi, B TOM YHUCJIE C MEPCIEKTUBOM MOCIEAYIOMIET0 MOJYYeHUSI XUMUYECKOTO
o0Opa3oBaHus B OpraHu3amusax npodeccruonaipbHoro oopasopanus. Hapsay ¢ atum,
B cBere TpeboBanuit PI'OC COO Kk MmIaHUpPYEMBIM pe3yJbTaTaM OCBOCHUS
dbenepanbHON 00pa30oBaTEIbHOM IIPOrpaMMbl CPEIHETr0 OO0Iero oOpa3oBaHUs



U3ydYeHHE TMpeaMeTa «XUMHUS» OPUEHTHPOBAHO TaKXKe Ha pelIeHHe 3ajad
BOCIIUTAHUS U COLIMAJIBLHOTO PAa3BUTHUSL 00ydaronuxcs, Ha (OpMUPOBAHHE Y HUX
OOLIEMHTEINIEKTYaIbHBIX YMEHUW, YMEHUW pPALMOHAIM3ALUA y4eOHOro Tpylda H
0000IIEHHBIX  CIOCOOOB  JICATCIBHOCTH, HWMCIOIIUX  MEKIUCIUIUIMHAPHBIN,
HAJIMPEIMETHBIA XapaKTep.

CocTaBasiomuMu npeaMeTa «XUMUs» Ha YPOBHE YIUTYOJIEHHOTO H3y4CHUS
ABJIAIOTCS  yriiyOn€HHble Kypcbhl — «Opranudeckas xumus» u  «OOmas u
Heopranuueckas xumusi». [Ipu onpeaeneHnu nMoaxoa0B K 0TOOPY U CTPYKTYpPHOU
OpraHM3alUy COJAEpP’KaHUA 3TUX KYpPCOB B MPOrpaMMe€ IO XHUMHH 32 OCHOBY
npuHATHl nosiokeHuss AGI'OC COO o paznuuusax 0a30BOro W yriyOoJIEHHOTO
YPOBHEMN U3Yy4YEHUs MPEIMETA.

OcHoBy copaepxaHusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHW4YecKasi XUMHUS» COCTaBIIIET COBOKYIHOCTh MPEIMETHBIX 3HAHUN U
YMEHUH, OTHOCSIIMXCSA K 0a30BOMY ypPOBHIO M3YyU€HHs MpeAMeTa. JTa cHcTeMa
3HAHMM TIOJy4aeT OIPEAEIEHHOE TEOPETUYECKOE OMNOJHEHUE, ITO3BOJIIOLIEE
OCO3HAHHO OCBOUTH CYILIECTBEHHO OOJbIMIMK 00BEM  (PAKTOIOTMYECKOTrO
maTepuana. Tak, Ha yriIyOJI€HHOM YpOBHE M3ydeHHUs IpeaMmera obecreueHa
BO3MOYKHOCTh 3HAUUTENIBHOTO YBEJIWYEHUS O00bEMa 3HAHUM O XHMHYECKUX
AJEMEHTaX M CBOWMCTBaX UX COEAUHEHUN Ha OCHOBE PACHIMPEHUS U YIIIyOJIeHUS
IPEJICTABICHUI O CTPOCHHM BEIIECTBA, XMMUYECKOM CBA3M M 3aKOHOMEPHOCTSX
NPOTEKaHMs PEaKINid, paCCMaTPUBAEMBIX C TOYKH 3PEHHUS XUMHUYECKON KMHETHKHU
U TepMoauHaMuku. W3yueHwe mnepuogmueckoro 3akoHa U Ilepmoamyeckoit
CUCTEMBbl ~ XHMHMYECKHX  DJIEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEICTABICHUAX O CTPOCHUM aTOMa. XUMHUYECKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPreTUUECKUX U3MEHEHUH MpHu €€ 00pa30BaHUU U
pa3pylleHnH, a TakKe ¢ TOYKHU 3pEeHUsT MEeXaHU3MOB €€ oOpa3oBaHusd. M3ydenue
TUTIOB ~ PEAKIUi  JOMONHseTCS  (OPMHUpPOBAHWUEM  TPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCaX U AJIEKTPOIN3E PACIIIIABOB U PACTBOPOB BEIIIECTB.
B kypce opraHudeckoil XMMUK TpPU PACCMOTPEHUHM PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUN yJlieNseTcss 0co00e BHUMaHUE BOMpocaM 00 AJIEKTPOHHBIX 3 dekTax,
0 B3aMMHOM BJIMSTHUM aTOMOB B MOJICKYJIaX U MEXaHU3MaX PEaKIuil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpPKAHHE KYypCOB XUMHH
yrayOaE€HHOTO YPOBHS U3YUEHUS IS KIIACCOB OMpPenesIEHHOTO MpoQuiis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep JMAONOJHEHUH K oOmeill cucreme
IPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEXHBIE MPEAMEThI. Tak, Harpumep,
B COJIEP)KaHUM TIPEAMETa JUIsl KJIACCOB XUMHKO-(U3HUECKOT0o Mpoduist 0obIioe
3HaueHUEe OyAyT MMETh AJEMEHThl ydyeOHOro Marepuaia mno odmed xumuu. [lpu
U3y4YEeHUHU IMpeIMeTa B JaHHOM Cclyyae akleHT OyaeT clenaH Ha OOIIHOCTb



METOJIOB TO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHMH U B (PU3UKE: aTOMHO-
MOJIEKYJIsIpHasi Teopusi (MOJIEKYJsIpHas TeOpHsl B (PU3UKE), 3aKOHBI COXPaHEHUS
MacChl M DHEPIHM, 3aKOHBl TEPMOJIMHAMHUKH, JJIEKTPOJU3a, IMPEACTABICHUS O
CTPOECHHHM BELIECTB U IPYTOE.

B TO e BpeMs B COIEpXKaHWM TMpeaMeTa Uil KJIAcCOB XUMHUKO-
OHMOJIOrMYecKoro mpoduis OOJBIINI yAETbHBIM Bec OyJeT MMETh OpraHuyecKas
xumus. B aToM  ciiysae  mpenocTaBisieTCss  BO3MOXKHOCTh g OoJee
OOCTOSITEIBHOIO ~ PAaCCMOTPEHUSI XMMHUYECKOW  OpraHu3alluM  KJIETKH  Kak
OMOJIOTMYECKON CHCTeMBbl, B COCTaB KOTOpPOW BXOHAAT, K TMpHUMEpY, TaKHe
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JUOUAbL, OEJIKH, VYIJIeBOJAbl, HYKJICHHOBBIC
KUCIOTBI U Apyrue. [Ipm 3TOM 3HaHMA O COCTAaBE M CBOMCTBAX IIPEACTaBUTEIICH
OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIY)KAT OCHOBOW IJII H3y4YCHUS
CYILIIHOCTH MPOIIEeCCOB (POTOCUHTE3A, IbIXaHUs, TUIIEBAPCHHUS.

B mnnmane ¢opMupoBaHus OCHOB HAydyHOT'O MHPOBO33PEHHS, OCBOCHUS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U ONbITA IPAKTUYECKOTO IPUMEHEHHUSI HayYHBIX
3HAHMM M3ydeHUe MnpeaMera «XUMUs» Ha YriayOJEéHHOM YpOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBS3IX C Y4E€OHBIMM IpeaIMETaMH, BXOJSAIIUMU B COCTaB
npeIMeTHbIX obnactelt «EcTecTBeHHO-Hay4YHbIE MpeAMeThl», «Maremarnka u
uH(popmaTuka» U «Pycckuil S3bIK U TUTEpATypaX.

[Ipn u3ydenun ydeOHOTro mpeaMeTa «XUMHS» Ha YIIIYOJIEHHOM YpOBHE
TaKk)Xe, KaKk Ha YpOBHE OCHOBHOI'O U CpeJHero ooiiero oopasoBanus (Ha 6a30BOM
YpOBHE), 3a7aueii MEepBOCTEIIEHHON 3HAYUMOCTHU SIBJIsIeTCS (OPMUPOBAHUE OCHOB
HayKM XUMHU KaK oOO0JacTH COBPEMEHHOIO0 €CTECTBO3HAHUS, IPAKTUYECKON
NEATEIbHOCTU YEJIOBEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOU KYJbTYphl. Pemenue
TOM 3aJaydl Ha YrayOJIEHHOM YpPOBHE H3Y4YEHHs NpeaMeTa MpeArnoiaraet
peaNnu3almIo TAKUX LENeH, KaK:

e (opMupOBaHHE TPEACTABICHHUI: O MaTepuaibHOM EIWHCTBE MHUPA,
3aKOHOMEPHOCTSIX U MTO3HABAEMOCTH SIBJIEHUW IPUPOIBI, O MECTE XUMHUH B
CUCTEME €eCTEeCTBEHHbIX HayKk M €€ Beaylled poiau B oOecreuyeHuu
YCTOMYMBOTO  pa3BUTUSL  YEJOBEYECTBA: B  PEIICHHMH  MPoOJeM
HKOJIOTUYECKON, SHEPreTUUECKON U MUILEBON O€30MacHOCTH, B pa3BUTUHU
MEJULMHBI, CO3JaHUH HOBBIX MaTE€pHaJIOB, HOBBIX HICTOYHHUKOB YHEPTUH, B
00ecreueHnr palMoOHaIbHOIO MPUPOAOIONIB30BaHUsA, B (POPMUPOBAHUU
MHUPOBO33pEHUSI M OOIIEH KyJbTyphl YEJIOBEKa, a TaKXKe KOJIOTHYECKU
00OCHOBaHHOT'O OTHOILIEHHS K CBOEMY 3/10POBBIO U MPUPOJHON Cpee;

e OCBOCHHME CHUCTEMbl 3HAaHMM, JEXKAMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA: GyHIaMEHTAbHBIX
MOHATUH, 3aKOHOB W TEOPUM XUMHH, COBPEMEHHBIX IMPEICTABICHUN O



CTPOCHMM BELIECTBA HA pa3HbIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIPHOM, O  TEPMOAWHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHHUS XMMHUYECKUX PEAKLIHH, O
XUMHUYECKOM PaBHOBECHUH, PACTBOPAaX M JUCIEPCHBIX CUCTEMaX, 00 00X
HAYYHBIX ITPUHIMIIAX XUMHUYECKOTO MTPOU3BOACTBA;

dbopmupoBaHue y oOyJaromuxcs OCO3HaHHOTO IMOHUMaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKMX 3HAHUW MJi1 OOBSICHEHUS
KJIFOYEBBIX HJIEW U MPOOJEM COBPEMEHHOW XUMHH, JJII OOBSCHEHHS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIIMX €CTECTBEHHO-HAYYHYIO IMPUPOAY;
IPaMOTHOTO pellIeHUs MPo0sieM, CBA3aHHBIX C XUMHEH, TPOrHO3UPOBAHUS,
aHaJu3a U OIICHKU C MO3UIINI IKOJIOTHYECKON 0€30MacHOCTH MOCIEICTBUI
OBITOBOM M TPOU3BOJACTBEHHOM JI€ATEITLHOCTH YEJIOBEKa, CBS3aHHOU C
XUMUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAHMEM M IepepaboTKoi
BEILIECTB;

yrayOJeHue  TPeICTaBICHWH O  HAyYHbIX  METoAaxX  IO3HaHWS,
HEOOXOAUMBIX [IJIl TPUOOPETEHUS YMEHUW OPUEHTUPOBATHCS B MHpPE
BEIIECTB U OOBSCHEHHS] XUMHUYECKUX SBJICHUN, HMEIOIUX MECTO B
MIPUPOJE, B IPAKTUUECKOMN AEATENBHOCTH U TTIOBCEIHEBHOU KU3HMU.

B mnnane peanuzaiuu NEpPBOOYEPETHBIX BOCIHUTATEIBHBIX W Pa3BUBAIOIIUX
GYHKIUNA TETOCTHOM CUCTEMBI CPEIHEro OO0IIero oOpa3oBaHHS TPH HU3YYCHUH
npeaMera «XUMHUS» Ha  YIUIYOJIEHHOM  yYpOBHE OCOOYI0  aKTyalbHOCTb
MPUOOPETAIOT TaKUE TSN U 3a/1a4H, KaK:

BOCIIUTaHUE YOEXKAEHHOCTH B TO3HABAEMOCTH SIBICHUU MPUPOJIBI,
YBOXEHUS] K TpOIlecCY TBOpUYECTBA B O0JaCTH TEOPETUYECKUX U
MPUKJIAHBIX HMCCIICIOBAHUN B XUMHUH, (POPMUPOBAHHE MHUPOBO33PEHHSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH;

pa3BUTHE MOTHBAllMU K OOYYEHUIO U TO3HAHUIO, CIOCOOHOCTEU K
CAMOKOHTPOJIKO M CaMOBOCHUTAHMIO  HAa  OCHOBE  YCBOCHUS
00I11eYeI0BEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, UHTEIUICKTYaIbHBIX U TBOPUYECKUX
criocobHocTel oOydarommuxcs, (GOpPMHUPOBAHUE Yy HHUX CO3HATEIHLHOTO
OTHOIIECHUSI K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHMUIO Kak
YCIIOBHIO YCTICITHOM MPO¢heCCHOHAILHOM 1 OOIIECTBEHHOM JeATeIIbHOCTH,
OTBETCTBEHHOT'O OTHOIIEHHUSI K CBOEMY 370POBBIO U TMOTPEOHOCTH B
3I0POBOM 00pa3e KU3HU,

dbopMHUpOBaHWE YMEHHMM W HABBIKOB Pa3yMHOTO MPUPOIOIOIH30BAHUSA,
Pa3BUTHE IKOJIOTMYECKON KYJIbTYPhl, MPUOOPETEHHE OIBITA OOIIECTBEHHO-
MOJIE3HOU KOJIOTUUECKOUN AEATEILHOCTH.



OO6111ee YMCIIO YacoB, MPEIYCMOTPEHHBIX ISl U3yYEHUS XUMUU Ha YIriryOJIeHHOM
YpOBHE cpeaHero ooiero oopasoanus, cocrariser 204 vacos: B 10 kmacce — 98
yacoB (3 Jaca B Heenmo), B 11 kinacce — 674acoB (2 daca B HEZEINIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHNYeCcKOM XUMMH.

IIpenmer W 3HaYeHME  OPraHUYECKOW  XWMHUH, IIPEICTABICHHUE O
MHOT000pa3uy OpraHMYeCcKuX COeTUHEHUH.

DJEeKTPOHHOE CTPOEHHE aTroMma YIJepoja: OCHOBHOE U BO30YXKIEHHOE
COCTOsIHMS. BasleHTHbIE BO3MOXKHOCTH aToMa YIJIEpOJa. XHWMHYECKas CBS3b B
OpPraHMYECKUX COEAMHEHUAX. THUNbl TUOpUIM3AlMK aTOMHBIX OpOHTaneit
yraepoaa. Mexanu3Mbl 00pa3oBaHusl KOBaJEHTHOUW CBA3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIM). TUOBl NEpEeKpbIBaHUS AaTOMHBIX OpOHUTaNeld, G- W T-CBA3M.
OpnunapHasi, 1BOitHas M TpoiiHast cBsi3b. CrocoObl pa3phiBa CBsI3e B MOJIEKYJIax
oprannueckux BemectB. [loHsTHE O CBOOOAHOM pagukane, Hykieopuiae Hu
aeKTpoduIe.

Teopust cTpoeHHsI OpraHudeckux coeauHeHuid A.M. byriepoBa wu
COBPEMEHHBIE ITPEACTABIIEHUS O CTPYKTYpPE MOJIEKYN. 3HAaYEHHE TEOPUH CTPOECHUS
OpPraHWYEeCKUX COCIUHEHUH. MONeKyspHble U  CTPYKTypHblE  (HOpMYIbI.
CrpykTrypHble (QOpMYJbl Ppa3lIUYHBIX BHUJIOB: pa3BEPHYyTas, COKpalEHHasl,
ckenetHas. M3omepus. Bunabl wn3oMepuM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DnexTpoHHbIE YPPEKThl B MOJIEKYJaX OPraHMYECKUX COCAMHEHHUM (MHIYKTHUBHBIHI
U Me30MepHbIN 3D PEKTHI).

[IpencraBinenue o kinaccudukanuu opraHudyeckux BemiecTB. [loHatue o
¢yHkuronanbHo# rpymmne. ['omonorus. ['omonornyeckue psinpl. Cuctemarnyeckas
HOMeHKIarypa oprannyeckux coenuHeHudt (IUPAC) u TpuBHalibHbIE Ha3BaHMS
OTZEJIbHBIX IIPEICTaBUTEIICH.

Oco0OeHHOCTH M KJacCU(UKAIUs OpraHUYecKux peakiuil. OKUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUN B OPTAHUYECKON XUMUH.

OKCNEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M WX IPEBPALLECHUIA:
O3HAKOMJICHHE C OoOpa3lamMy OpPraHWYEeCKUX BEIIECTB U MaTepuajaMd Ha UuX
OCHOBE, OIBITHI IO MPEBPAIICHUI0 OPraHWYECKUX BEUIECTB IPU HATPEBAHUU
(mnaBieHue, OOYIJIMBAHME U TOPEHHUE), KOHCTPYMPOBAHHME MOJENEH MOJIEKYII
OpraHUYECKHUX BEIIECTB.

YraeBogopoasl.

Ankanbl. ['omonornueckuii psijy akaHoB, o0mas Gopmylia, HOMEHKJIATypa u
M30MepHsl. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ AlKaHOB, SP3-



ruOpuan3anmsi aTOMHBIX opOuTaned yriaeponaa, c-cBsi3b. Puzndyeckue CBOWCTBA
QJIKaHOB.

XUMHYECKUE CBOWMCTBA QJKAHOB: pEAaKIMU 3aMEIICHUs, W30MEPU3ALUU,
JNETUIPUPOBaHNUs, IMKIN3aLUU, TUPOJIU3a, KPeKUHIa, ropenus. IIpencraBnenue o
MEXaHU3Me PeaKUUi paluKaIbHOIO 3aMEIICHUS.

Haxoxnenue B nmpupoze. CriocoObl MoMydeHHs! U MPUMEHEHHE aTKaHOB.

[Huknoankansl. O0mas Gopmyna, HoMeHKIaTypa U uzomepus. OcoO0eHHOCTH
CTPOCHUSI M XUMHUYECKHX CBOWCTB MajbiX (LMUKJIONPONAH, LHUKIOOyTaH) W
OOBIYHBIX (IIUKJIONEHTAH, IUKJIOreKCaH) HUKIOaTKaHOB. CrocoObl MOMy4YeHUs U
IPUMEHEHUE [IUKIIOAJIKAHOB.

Ankenbl. ['oMonornueckuii psy ajakeHoB, oOmias ¢hopMmysia, HOMEHKIATypa.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ —alKEeHOB, Sp*-
ruOpuan3anysi aTOMHBIX OpOuTaliel yriepoaa, - U m-cBsi3u. CTpyKTypHas U
reoMerpuueckas (Iuc-tpaHc-) wuszomepus. @OuU3NyYecKHe CBOWCTBAa aJKEHOB.
XVMMHYECKUE CBOMCTBA: PEAKUMHU IPUCOCIWHEHHUs, 3aMEUICHUS B O-TI0JOKEHUE
IIpU JBOMHOM CBSI3HM, NOJMMEpPHU3aUMA U OkucieHus. lIpaBmiio MapkoBHUKOBA.
KauecTBeHHbIE peakliuy Ha JBOHHYIO CBs3b. CIIOCOOBI MOMYYEHUS] U IPUMEHEHUE
QJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, W30JIUMPOBAHHBIE,
Kymyauposannsie). OcOOEHHOCTHU 3JEKTPOHHOIO CTPOEHUSI U XUMUYECKUX CBOMCTB
CONpsKEHHBIX  AueHoB, 1,2- wu  1,4-npucoenunenue. Ilonmmmepuszanus
CONPSKEHHBIX AMeHOB. CIIOCOOBI MOTy4eHUsI U IPUMEHEHHUE alIKaJueHOB.

Anxunbl. ['oMonorudeckuii psj ankuHOB, oOmas GpopMmyra, HOMEHKIATypa u
U30MepHsl. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJKMHOB, SP-
ruOpuan3anusi aTOMHBIX opouTaneil yriepona. OuU3ndYecKue CBOWCTBA AJIKHUHOB.
XVMMHMYECKHE  CBOMCTBA:  PEAKUUU  INPUCOCIMHEHMs,  JUMEpU3AlUU U
TpUMEpPHU3ALNH, OKUCIEHUA. KucaoTHRIE CBOMCTBA aIKWHOB, UMEIOIIUX KOHLIEBYIO
TpOiHYIO CBsI3b. KauecTBEeHHBIE peakMK Ha TPOWHYIO CBsA3b. CHOCOOBI MOTYUEHHUS
Y IPUMEHEHUE AIKUHOB.

Apomarnueckue yrieBoJgopoabl (apeHbl). ['omonormyeckuid psii apeHoB,
obmiast popMyna, HOMEHKIIATypa U U30MepUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJEKylbl OeH3oma. DuU3NUECKHUE CBOWCTBA apEHOB. XUMHUYECKHE
CBOICTBA O€H30J1a U €r0 FOMOJIOTOB: PEAKIMH 3aMElIeHUs B OEH30JIbHOM KOJIbIE U
YIIEBOJOPOJHOM pPaJMKale, PEAKUUU IPUCOCIUHEHHS, OKHUCJIEHHUE T'OMOJIOI OB
Oenzona. IlpeacrtaBnenue 00 OpPUEHTUPYIOIIEM JEWCTBUU 3aMECTUTENIEH B
OCH30JIbHOM KOJIbIIE Ha MpHUMEpEe AIKWIbHBIX PpPagUuKaioB, KapOOKCHIBHOM,
TUAPOKCUIIBHOM, aMUHO- W HHUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
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XUMUYECKUX CBOMCTB cTupoa. [lomumepuzanus crupona. CriocoObl MOTydyeHUs U
NPUMEHEHUE apOMATUYECKUX YTIE€BOAOPOIOB.

[Ipuponnsiii ra3. IlonyrHeie HedTaHbIe Ta3bl. He@Th 1 €€ mpoucxoxaeHue.
Kamennslif yrons u mpoaykThl ero nepepadorku. CrocoObl nepepadoTku HEPTH:
NEPErOHKA, KPEKUHT (TEPMHUYECKUM, KaTAIUTUYECKHI), pU(DOPMHUHT, MUPOIHS3.
[TponykTel mepepaboTku HEDTH, UX MPUMEHEHUE B POMBIIICHHOCTH U B OBITY.

['enerrueckas CBSA3b MEXKAY pPa3IMYHBIMU KJIACCAMU YTII€BOIOPOJIOB.

DNEeKTPOHHOE CTPOCHHME TaJIOTEHIIPOU3BOAHBIX YIIEeBOAOPOaOB. Peakuuu
3aMelIeHUs TajoreHa Ha TUAPOKCOTPYNIy, HUTPOrPYIIy, LHAHOTPYIMY,
aMuHOrpymnmy. JleiicTBue Ha TaJOreHNpPOU3BOAHBIE BOJHOTO M CIMPTOBOIO
pacTtBopa MENoun. B3auMoaencTBrE IUTalOr€HAJKaHOB C MArHUEM WM IIUHKOM.
[Tonsatue 0 METAIIIOOPraHUYECKUX COEMHEHUSIX. Hcnons3oBanue
raJIOTeHNPON3BOJHBIX  YIIEBOAOPOJIOB B OBITY, TEXHUKE M TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHUs BEIIECTB M HX MPEBPALLICHUMN:
n3ydeHre GU3MYECKUX CBOWMCTB YIJIEBOJOPOJIOB (PACTBOPUMOCTD), KAUYECTBEHHBIX
peaxkuuii yrieBoJIOpOJOB PA3IMUYHBIX KIAaccoB (oOeciiBeurBaHWE OpPOMHOW HIIU
WOJHOW BOJbI, pacTBOpa IE€pMaHraHata Kajius, B3aUMOJICHCTBHUE alleTUJIEHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepeopa(l)), kadecTBeHHOEe OOHApyXeHUE
yriepoia M BOJOpPOJla B OPraHMYECKHX BEHIECTBAX, IOJY4EHUE OSTHICHA U
U3Y4YeHHE €ro CBOMCTB, O3HakomiieHHe c KosuiekiusMu «Hedtb» u «Yrompy»,
oOpa3laMd IJIACTMACC, KaydyKOB M PE3WHBI, MOJICIHPOBAHUE MOJEKYI
YIIEBOJOPOI0B U TAJIOT€HIIPOU3BOJHBIX YIIIEBOIOPOI0B.

Kuciaoponconepxaimue opranudeckKue coeJMHEHH.

[IpenenbHbie omaHOATOMHBIE CHUPTHL. CTpOoeHHE MOJEKYyNl (Ha MpuMepe
METaHoJla M JTaHona). ['omomornueckuit psjg, obmas Qopmyna, u3zoMepus,
HOMEHKJIaTypa u  kjaccuukanus. DHU3WYECKHE CBOWCTBA  MPEACITbHBIX
OTHOATOMHBIX CHOUPTOB. BOIOpOAHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XHWMUYECKHE CBOWCTBA: pEaKUMU 3aMEIICHUsS, JAeruapaTtaluy, OKHUCICHUS,
B3aMMOJICIICTBUE C  OpPraHMYECKMMHU W  HEOPraHUYEeCKUMHM  KUCIOTaMHU.
KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIIUPTHI. [[elicTBUE 3TaHOa U METAHOJA
Ha opraHu3Mm uenoBeka. CrocoObl MONYYEHUS W MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie aupbl, HOMEHKIaTypa U u3oMepus. OCOOCHHOCTH (PUBHYECKUX U
XUMHUYECKUX CBOMCTB.

MHOroatoMHbl€ CHOUPTHI — STUJICHIVIMKONb U TIHULEpUH. Du3nueckue Hu
XUMUYECKUE CBOMCTBA: PEaKIMU 3aMEILCHUS, B3aUMOICHCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAaYeCTBEHHas peaKklus Ha MHOTOaTOMHBIE
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cupthl. [IpencraBneHue o MexaHu3Me pPeaKIUid HYKJICODUIBHOTO 3aMEIICHUS.
HeiictBue Ha opranuzM uenoBeka. CrnocoObl TMOMY4eHUS U MPUMEHEHUE
MHOTOaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYNbI, B3aUMHOE BIUSHUE THUAPOKCOTPYIIBI U
O0enzonbHOrO siapa. dusmueckue cpoiicTBa (eHosna. OCOOEHHOCTH XMUMHUYECKUX
cBoiicTB (peHona. KadectBeHHBIC peakiiuu Ha (eHod. TOKCHYHOCTH (heHoa.
Cnoco6s1 monmyuenus u npuMeHenue denosna. denondopmanbaeruinas cMoIia.

KapOoHuabHbIE COeAMHEHUS — AJIbJACTUJIBl U KETOHBL. DJICKTPOHHOE CTPOCHUE
KapOOHWJILHON TPYNIbl. ['OMOIOTHUYECKHE PSIbI albJCTHIOB U KETOHOB, OOIIas
dbopmyna, uzomepuss U HoMeHKkiIarypa. dusmyeckue CBONCTBAa ambIETHIIOB U
KETOHOB.  XMMHUYECKHE CBOMCTBAa  aIbJETHJIOB U  KETOHOB:  PEaKIuu
npucoeanHeHusi. OKHUCIEHUE allbJIETUI0B, KAUECTBEHHBIC PEAKI[MU Ha aJIbJICTUIBI.
CniocoObl oy4yeHus U MPUMEHEHUE albIETUI0B U KETOHOB.

OmHOOCHOBHBIE TIpEIeTIbHBIC KaPOOHOBBIC KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KHCIOT. 30Mepust u HoMeHkIaTypa. dusnueckue cBoMcTBa
OJTHOOCHOBHBIX TMPEJEIbHbIX KapOOHOBBIX KHUCIOT. BomopomHbie CBSI3U MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHUCIOT. XUMHYECKUE CBOMCTBA: KUCJIOTHBIE CBOWMCTBA,
peakuus »TepuduKalvy, peakiuu ¢ Y4aCTHEM YIJIEBOJAOPOJHOrO paauKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHOW KHUCHOTHL. [IoHSITHE O TPOU3BOIHBIX
KapOOHOBBIX KHUCIOT — CIOXKHBIX 3¢upax. MHoroobpasue kapOOHOBBIX KHCIOT.
OcoOeHHOCTH CBOMCTB HEMpPEIETbHBIX U apoOMaTUYeCKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCIIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. [IpencTaButenyt BBICIIUX
KapOOHOBBIX KHCIIOT: CT€APUHOBAs, NAIbBMUTHHOBAS, OJCHHOBAS, JUHOJIE8As,
JUHONIeH08as KUCA0Thl. CriocoObl MOMYYeHUs] U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnbie 3¢upbl. ['omonornueckuir psin, obmas Qopmyna, u3omepuss u
HOMeHKJaTypa. dusmyeckue M XUMUYECKHME CBOMCTBA: TUAPOIU3 B KUCIOW U
LIETIOYHOM Cpeae.

Kupsi. Ctpoenue, puznyeckre 1 XMMUUECKHE CBOMCTBA KUPOB: THAPOIIU3 B
KUCIION U 1ienovyHon cpenie. OCOOEHHOCTH CBOMCTB KHUPOB, COJIEPIKAIUX OCTaTKU
HEIPeIeTbHBIX KUPHBIX KUCTOT. JKUPBI B TpHpOIE.

MpbI1a KaK COJTM BBICIINX KapOOHOBBIX KHUCIIOT, KX MOIOIIEE JICHCTBHE.

O6mras xapaktepuctuka yrieBogoB. Kinaccudukanus yrieBoaoB (MOHO-, 1H-
U Tonucaxapuabl). MoHoOcaxapuabl: TJIOKO3a, (PpPyKTO3a, TajllakTo3a, puodo3a,
ne3okcupr6o3a. OU3nYecKue CBOMCTBA M HAXOXJICHHE B IMpupoje. PoTocuHTES.
XUMHUUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMU C YYaCTUEM CITUPTOBBIX U aJIbIAETUIHON
IpyNN, CIOUPTOBOE W MOJOYHOKHCTIOE OpokeHue. [IpumeHeHue TIIOKO3BI, €&
3HaUYCHUE B KU3HEACATEIHLHOCTH OopraHu3Mma. Jlucaxapuasl: caxaposa, MajibTo3a U
JakTo3a. BoccranaBimBaronue U HEBOCCTAHABIIMBAIONIKE aucaxapuibl. [ uaponus
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nucaxapunoB. HaxoxzaeHnue B npupoje u npuMeHenue. [lonucaxapuapl: kpaxman,
JIMKOTEH W 1eiunoyio3a. CTpoeHrne MakpoMOJNEKYJd KpaxMmala, TIMKOreHa H
nestono3pl.  dusnyeckne CBOMCTBA Kpaxmala M LEJUTIOJI03bl. XHUMHYECKUE
CBOMCTBa Kpaxmaia: TMAPOJU3, KAaueCTBEHHAas PeaklUHs C MOJAOM. XUMHUYECKHUE
CBOMCTBA LIEJUIIOJIO3bI: TUAPOJIN3, MoNydeHue 3(pupoB 1emnono3bl. [loHstue 00
MCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a, alle€TaTHBIN MIENK).

OKCNepUMEHTAIbHBIE METOAbl M3yYEHHsS BEUIECTB M WX IMPEBPALLECHUIA:
pPacTBOPUMOCTh Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJCHCTBUE 3TAHOJIA C HATPHUEM,
OKHUCJICHHE 3THUJIOBOI'O CIIMPTA B albJETW] HAa PACKAJEHHOM MEIHOM IPOBOJIOKE,
OKHUCJICHHE JTWJIOBOTO CIHpPTAa JUXPOMATOM Kaliisg (BO3MOXKHO MCIOJIb30BaHUE
BUJICOMATEPUAJIOB), KAUECTBEHHbIE PEAKUMU Ha aNbJErHabl (C THIPOKCHIOM
muammuHcepeopa(l) u  runppokcumom  meau(ll)), peakuums ramnepuHa €
ruapokcuom Meau(ll), xumudeckue cBONCTBa pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICIICTBUE pacTBOpA TJIOKO3bI ¢ rugapokcunom menu(ll), B3aumonerictBue
Kpaxmaia C MOJOM, PEIICHHE SKCIEPUMEHTAIBHBIX 33/1ad Mo TeMaMm «CHUpThl U
(denomnbly, «KapOoHoBbIe KUCHOTHI. CI0XKHBIE 3PUPBD».

A3oTcoaep:Kaniue OpraHu4ecKue CoeJMHEeHUs.

AMWHBI — OpraHMYEcKue MPOu3BOAHBIE amMmMuaka. Kimaccudukanus aMuHOB:
anmudaTUyecKue W apoMaTUyYeCKue; TMEepPBUYHBIC, BTOPUYHBIE U TPETUUYHBHIE.
Crtpoenue monekyn, obmias Gopmyna, u3oMepusi, HOMEHKIATypa U (U3NUECKHEe
cBoiicTBa. XMMHUYECKOE CBOMCTBA aau(aTUYECKUX aAMHHOB: OCHOBHBIE CBOWCTBA,
ATKWIMPOBAHUE, B3aWMOJECHCTBUE IEPBUYHBIX AMHUHOB C Q30THUCTOM KHCIIOTOM.
Conu ankuiaMMOHHS.

AHWJIMH — TIPEeACTaBUTENIb aMHUHOB apoMaruyeckoro psaa. CrpoeHue
aHwIMHA. B3auMHoe BIMsSHUE Tpyln aTOMOB B MOJeKyJe aHuinHa. OcoOeHHOCTH
XUMUYECKUX CBOWMCTB aHuiuHa. KadecTBeHHBbIe peakuuu Ha aHuiduH. CrocoOsbl
MOJy4eHUs] M TpuMeHeHue anudaTudeckux amMuHoB. [lonyueHue aHWIMHA U3
HUTPOOEH301a.

AmuHokucnoTel. HoMenknarypa u uzomepusi. OTnenbHble MPeICTaBUTENN o
AMUHOKHUCIIOT: TJIMUMH, aJaHuH. Du3nyeckre CBOICTBA aMUHOKHUCIOT.
XYWMHUYECKHE CBOMCTBA aMUHOKHUCIOT Kak aM(OTEpPHBIX  OpPraHUYECKUX
COCIMHEHUW, peakuHs MOJUKOHJAEHCAuu, O0Opa30oBaHHE MENTUIHON CBS3H.
buonorunueckoe 3HaueHuEe aMUHOKUCIOT. CHHTE3 M THIPOIIN3 NENTH]IOB.

benku kak mnpuponHble mnoJuMmepbl. llepBuyHas, BTOpHYHAsT W TPETUYHAsS
CTpyKTypa OenkoB. XUMHUYECKHE CBOICTBAa OENKOB: THUAPOJIM3, JACHATYypalus,
KaueCTBEHHBIE PEaKITUU Ha OCIKH.

OKCNepUMEHTAIbHBIE METOAbl M3YyYEHHsS BEUIECTB M WX IPEBPALLECHUIA:
pacTBopeHre OENKOB B BOJE, JEHATypalus OEJIKOB MPH HArpeBaHUU, I[BETHHIC
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peakuu Ha O€NKH, pelIeHWe OSKCHEPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3soTcoaepxkamue OpPraHHYECKUE COCIMHEHUS» U «Pacno3naBanue
OpPraHUYECKUX COCAUHEHUIN.

BbicokomoJIeKyIsIpHbIE COCAUHCHUS.

OCHOBHbBIE€ MOHSITUS XMMUU BBICOKOMOJIEKYJISIPHBIX COECIMHEHUN: MOHOMED,
HOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEPHU3ALNH, CPEAHSSA MOJEKYISPHAS
macca. OCHOBHBIE METOJbl CHHTE€32 BBICOKOMOJIEKYJISIPHBIX COEOUHEHUN —
NOJIMMEPU3aLIUsl ¥ TOJIUKOHACHCALIHS.

[TomumepHbpie Marepuansl. [lmacTtmaccel  (IOMMATUIEH, MOJIUIPONUIIEH,
NOJIMBUHWIXJIOPUJ, TOJIMCTUPOJ, TOJUMETUIIMETAKpUiIaT, MOIUKapOOHATHI,
nonudTHIeHTepedTanar). Y Tunu3anus u nepepadoTka IiacThka.

DJ1acTOMEPBI: HaTypaJIbHBIN Kay4dyK, CUHTETUYECKHUE Kay4yKd
(OyTaaueHOBbIN, XJIOPOIPEHOBBIN, H30ITPEHOBBIN) M CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypasibHbIe (XJIOMOK, IEPCTh, MENK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonumepsl CIEeUATBHOTO Ha3HA4YCHUS (Tedon, KeBJjap,
AJIEKTPOIPOBOALINE TOIUMEPHI, OMOpa3iaracMble OJUMEPBI).

OKCHNEPUMEHTAIBHBIE METOAbl M3y4EHHs BEUIECTB M WX IPEBPALLECHUN:
O3HaKOMJIEHHE C 00pa3luaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB, pEIIEHWE >SKCIEPUMEHTAIBHBIX 3a1ady no Teme «Pacrmo3HaBaHue
IJ1ACTMACC U BOJIOKOH.

Pacuérnble 3agaum.

Haxoxxnenue MoneKkyasipHOM (OpMYNbI OpPraHHMYECKOro COEAMHEHUS TI0
MAacCOBbIM  JOJISIM  JJIEMEHTOB, BXOJAIIUX B €ro COCTaB, HAaXOXKICHHUE
MOJICKYJISIPHOM  (DOPMYJTBI  OPTraHUYECKOTO COeAMHEHUsT 1o Macce (00béMy)
IPOAYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00BEMY) MPOIYKTOB
pEeaKkIMy W/WIM MCXOJIHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYpHOU (OPMYIIBI
OpPraHMYECKOro BEIIECTBA HAa OCHOBE €ro XMMUYECKHX CBONCTB WJIM CIIOCOOOB
MOJIYYEHUS, ONPENEIICHUE JOJM BBIXOAA NPOAYKTAa PEAKIUU OT TEOPETUUYECKH
BO3MOXXHOTO.

MexnpeIMeTHbIE CBS3H.

Peanu3anus MeXIpeaMETHBIX CBS3E€U MPU U3YUEHUN OPraHUYECKOW XUMHHU B
10 kmacce OCYIIECTBIISICTCS Yepe3 HCIOJb30BaHME KaK OOIIUX eCTECTBEHHO-
HAay4YHBIX TOHSTUH, TaK W TMOHATHI, MPUHATBIX B OTACJIBHBIX HIpEeIMeETax
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO11ue ecTeCTBEHHO-HAYyYHBIE TIOHATHUS: SIBJICHUE, HAYYHBIN (PAKT, TUIIOTE3A,
TEOpUs, 3aKOH, aHajliu3, CHHTE3, KiaccuuKalus, HAOIOJEHUE, H3MEpPEHHE,
JKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.
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®dusuka: Marepusi, aroMm, JJIEKTPOH, WPOTOH, HEUTPOH, MOJEKYIa,
DHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3MYCCKHE BEIMYWHBI, CIUHHUIIBI W3MEPEHHUS, CKOPOCTh, JHEPIHs,
Mmacca.

buonorusi: kjeTka, oOpraHusM, 3KocucTeMa, Ouocdepa, MeTabOIU3M,
HACJICJICTBEHHOCTh, aBTOTPO(MHBI W TeTepOTPOdHBIN TUI MUTAHUSA, OpPOXKEHUE,
dboTocuHTE3, NbIXaHWe, OCIKHU, YIJACBOABI, JKHUPbI, HYKICHHOBBIC KHCJIOTHI,
(epMEeHTBHI.

["eorpadusi: mone3HpIe UCKOMTAeMBbIE, TOTUIHBO.

TexHonmorusi: mNHUIEBbIE MPOAYKTH, OCHOBBI pAIlMOHATBHOIO MHUTAHUS,
MOIOIIME CPEICTBA, MATEPHAIBI U3 NCKYCCTBEHHBIX M CHHTETHYECKIX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTTAHUYECKASA XUMUSA

Teopernyeckue 0OCHOBbI XUMMH.

AtoM. CocTaB aTOMHBIX siiep. XUMUYECKUM 3nemMeHT. M3oTonbl. CTpoeHue
AJIEKTPOHHBIX O0O0JI0YEK aTOMOB, KBAHTOBBIC YMCJIA. DHEPreTUYECKUE YPOBHHU U
noypoBHHU. ATOMHbIE opOuTanu. Kinaccupukauus XuMHUECKUX 3JIEMEHTOB (S-, P-,
d-, f-o;mementsl). PacmpeneneHue 9SJIEKTPOHOB IO AaTOMHBIM — OpPOUTAJISAM.
DJIeKTPOHHBIE KOH(PUTYpallUX aTOMOB 3JIEMEHTOB IEPBOTO—UETBEPTOIO MEPUOAOB
B OCHOBHOM U BO30YKIEHHOM COCTOSIHUM, DJICKTPOHHBIE KOH(MUTYpAIlMd HOHOB.
DJIEKTPOOTPUIIATETBHOCT.

Ilepuoanueckuit 3akoH U Ilepuoanueckas cucreMa XUMUUYECKUX JIEMEHTOB
J.1. MenaeneeBa. CBs3b NMEPUOIUYECKOIO 3akoHa U Ileprognyeckoil cucTteMbl
XUMHAYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpHUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMH
IPOCTBIX H CIOXKHBIX BEHIECTB [0 TIpylnmnam ¢ IepuojaM. 3Ha4YeHUe
nepuoanyeckoro 3akona J[.1. Menpaeneena.

XuMH4YECKass CBSI3b. BHIBI XMMHWYECKOM CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTayindeckas. MexaHu3Mbl 00pa30BaHMsI KOBAJCHTHOW CBsSI3U: OOMEHHBIN U
JOHOPHO-AKLENTOPHBIN. DHEPrus U JJuHA CBA3U. [[0IpHOCTH, HATPaBICHHOCTD U
HACBIIIAEMOCTh KOBaJEHTHOM cBsi3HM. KparHele cBsa3u. BopoponHas CBs3b.
MexXMONEK YIS pHbIE B3AUMOICHCTBHS.

BaneHTHOCTP M BA&JIEHTHBIE BO3MOXKHOCTHM aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COCAUHEHUM
3JIEMEHTOB BTOPOTO MEPUOA).
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[IpencraBieHrne 0 KOMIUIEKCHBIX cOeTMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBaTeib, JIMTaHAbl. 3HAYCHHE KOMIUIEKCHBIX COCIMHEHUH.
[TonsATHE O KOOPAMHAIMOHHON XHUMUMU.

BemectBa  MOJIEKYJISIpHOTO YW HEMOJIEKYJSIDHOIO — CTpPOEHHUs.  THmbl
KPUCTATUYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

ITonstue o nucnepcHbix cucremax. McruHHble pacTBophl. lIpencrasinenue o
KOJUTOMAHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIIEHTPALMU PacTBOPOB:
MaccoBas J0Jsl BEIIECTBA B pacTBOPE, MOJISIpHAs KOHUEHTpauus. HaceleHHbie u
HEHACBIIIEHHBIE PACTBOPBI, pACTBOPUMOCTh. KprcTamioruaparsl.

Krnaccudukaius 1 HOMEHKJIaTypa HEOPraHMYECKUX BEHIeCTB. TpUBUATIbHBIC
HA3BAHUS OTJEIbHBIX MMPEICTABUTEIEH HEOPIraHUUYECKUX BEIECTB.

Krnaccudukaruss XuMU4eCKUX peakiuii B HEOPraHWYECKOH U OpraHu4ecKou
XUMHUH. 3aKOH COXPAHEHHUsI MacChl BEIIECTB; 3aKOH COXPAHEHUS U IPEBPALLICHHS
SHEPTUU MPU XUMHUYECKUX peakmusaX. TeraoBbie d3h(HEKTh XUMAYECKUX PEAKITUN.
TepmMoxuMHU4ECKUE ypaBHEHUS.

CKOpoCTh XMMHUYECKOU pEaKIMH, €€ 3aBUCUMOCTh OT Pa3iNYHbIX (PaKTOPOB.
['omoreHHble U reTeporeHHbIe peakiuu. Katainus u karain3aTopsl.

OOparuMble 1 HEOOpaTUMbIE peakinu. XuMudeckoe paBHoBecue. Koncranra
XUMHUYECKOr0 paBHOBecHs. DAaKTOPhI, BIUSAIOMIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHIIEHTPALIMU BEIIECTB, YYACTBYIOIHUX B
peakuuu. [Ipunuun Jle [larense.

OnektponuTudeckas aucconuanus. CuibHble H  claa0ble  AJICKTPOJUTHL
Crenenp nuccouuanuu. Cpena BOJHBIX pPacTBOPOB: KHUCIOTHAs, HEUTpalbHas,
menovyHas. Bomopoausiii mokasarens (PH) pactBopa. I'maponus coneit. Peakiuu
HMOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTEneHb  OKUCICHUS.
Oxkuciurenb M BOccTaHOBHUTENb. [Ipolecchl OKHCIEHUS W BOCCTaHOBIICHMS.
Baxneiiliie OKHCIWMTENNM W BOCCTAHOBUTEIM. MeTol 3JeKTpOHHOro OanaHca.
DIIEKTPOIN3 paCTBOPOB U PACILIIABOB BEUIECTB.

DKCNEPUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB W WX MPEBPAIICHUM:
pa3lIOKEHUE MEPOKCHIA BOAOPOAA B IPUCYTCTBUM KaTajanW3aTopa, MOJEIH
KPUCTAJUNTMYECKUX PEIIETOK, IPOBEACHUE PEAKUi HOHHOTO 0OMEHA, ONpPEEICHHUE
cpeapl pacTBOPOB C IOMOIIBK) WHIAWKATOPOB, HU3YYEHUE BIIMSHUS Pa3JIUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKOM peakiuu U TOJIOKEHUE XHUMHUYECKOTrO
paBHOBECHS.

Heopranuveckass xuMusi.

[Tomoxenne HemeraiuioB B llepuoguyueckoir CUCTEME  XUMHUYECKHUX
sanemenToB J[.M. MenneneeBa 1 0COOEHHOCTU CTPOCHUSI MX aTOMOB. Du3nUecKue
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CBOMCTBa HEMETAIOB. AJIIOTPONUS HEMETAUIOB (Ha MPUMEPE KHUCIOpOa, CEephI,
dbocdopa u yriaeposaa).

Bonopon. Ilomydenue, guznueckne M XUMHUECKHE CBOMCTBA: pEaKIUHU C
METaJUlaMd U HEMETaJUlaMH, BOCCTAHOBUTEJIbHBIE CBOWCTBA. [ UIapHIBL
TorMBHBIE 2JIEMEHTHI.

["amorensl. Haxoxnenue B mpUpoje, CIOCOOBI MOMydeHUs, (Quandeckue u
XUMUYECKHE CBOMCTBA. [ aoreHoBoiopoibl. BaxHelie KUCIopoAcoaepKalime
COeIMHEHUs rajoreHoB. JlabopaTopHble U MPOMBIILICHHBIE CIIOCOOBI MOJTYyUYCHUS
rajoreHoB. [I[puMeHeHne raloreHoB U UX COEAUHECHUMN.

Kucnopoa, o3oH. JlabopaTtopHble W MPOMBIIUICHHBIE CIIOCOOBI MONIYyYEHHUS
Kkuciopona. @u3nuecKue U XUMMHUUYECKUE CBOMCTBA U MPUMEHEHHE KHUCIOPOJa U
030Ha. OKCHU/IbI U IEPOKCHIBI.

Cepa. Haxoxpaenwe B mpuponie, CIOCOObI TONy4YyeHHUs, (QU3NYECKUE U
xumudeckue cBoicTBa. CepoBomopon, cymbduasl. Oxcua cepwi(1V), oxcun
ceppl(V1). Cepuucras m cepHas KHUCIOTBI U UX coJid. OCOOEHHOCTH CBOMCTB
CEpHOM KUCIOTHI. [[puMeHeHne cepbl U €€ COeUHEHU .

A3zor. Haxoxnenue B Tmpupoae, CIocoObl MONydeHHs, (U3NUECKHEe WU
XUMHUYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKcUlbl a30Ta. A30THCTast M a30THAas
KHUCJIOTHI U UX coi. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpruMmeneHue azora
U €r0 COCTMHEHUN. A30THBIE YO0OpPEHHUSI.

®dochop. Haxoxaenue B mpupoiae, CHocoObl MONy4deHUs, (PU3MUECKUE U
xumudeckue cBoictBa. Dochunpr u dochun. Oxcunsl docdopa, dhochopuas
kucnora u e€ comu. Ilpumenenue ¢ochopa u ero coemunenuit. docdopHbie
yI00peHus.

Yrnepon, HaxokAeHWE B Opupose. AJUIOTPONHBIE  MOAUUKAIUH.
dusznueckre M XUMHUYECKHME CBOMCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepogoM. Oxkcun yriuepona(ll), oxcupn yranepoma(lV), yrompHas kucinora m eé
coiu. AKTHBUPOBaHHBIN yroib, ancopOuusa. Dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKkH. [IpuMeHeHne MpOoCThIX BEIIECTB, 0OPa30BAHHBIX YTIIEPOJIOM, U €TI0
COCTMHEHNH.

Kpemunii. Haxoxnaenue B npupojie, cnocoObl MOTydyeHus, (U3NYECKUe U
xumudeckue cBorctBa. Okcupa kpemHusA(lV), kpemHuEBas KUCIOTa, CHUJIMKATHI
[IpuMeHeHue KpeMHUs U €ro coequHeHu. CTEeKII0, €ro MoJly4eHUe, BUJIbI CTEKJIA.

ITonoxxenne MeraiuioB B Ileproanueckon CUCTEME XUMUUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTpPOEHUSI DJIGKTPOHHBIX 000JIOYEK aTOMOB MeTawioB. OOmue
¢usnueckne cBoiicTBa MeTaioB. [IpuMeHeHrWe MeTaIoB B OBITY W TEXHHKE.
CnuiaBbl METaJIOB.
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DNEKTPOXUMUUYECKUIN  psifl  HampsbkeHuid  MertamwioB.  OOmme  crnocoObl
MOJIYYEHUS METaJUIOB: TUAPOMETAILTYPrusl, MAPOMETALTYPTHS,
anekTpomeramtyprus. lloHsitue o koppo3uu MeramioB. CrnocoObl 3alUThl OT
KOPpO3UH.

Oo6mas xapakrepuctuka metaiwioB |A-rpynmsl [leproguyeckoit cucTemsl
XMMHUYECKUX OdJieMeHTOB. Harpuii u kamuii: mnonydeHue, ¢Gu3nyecKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mas xapakrepuctuka MetauioB |IA-rpynner I[lepuogudeckoit cuctemsl
XUMUYECKUX JJIEMEHTOB. MarHuii W KaJbIUi: TMONy4YeHHe, (U3NYECKUuEe U
XUMHUYECKUE CBOMCTBA, IMPUMEHEHUE IPOCTBIX BEHIECTB U HX COCIUHEHUHU.
XKécTkocTh BOABI M CTOCOOBI €€ YCTPAHEHMUS.

ATIOMUHMI: OTydYeHHe, (PU3NUYEeCKue U XMMUYECKHUE CBOWCTBA, TPUMEHEHHE
IPOCTOrO BEIIECTBA M €ro coenuHeHuil. AmdoTepHble CBONHCTBa OKCHAA H
TUAPOKCHUA ATFOMUHUS, TUAPOKCOKOMIUICKCHI aTFOMUHUSL.

OOmiass xapakTepucThka MeTauioB To0ouHbIX moarpymnm  (b-rpymm)
[Teproanueckor CUCTEMbI XUMUYECKUX JIEMEHTOB.

@u3nuecKre U XUMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHu. OKCuabl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u nuxpomarsl, UX
OKHUCJIMTENbHBIE CBOMCTBA. [loyueHre u mpuMeHeHue xpoma.

Pusnyeckue M XUMHYECKHE CBOMCTBA MapraHia M €ro COEIUHECHUM.
Baxueiimne coenunenuss Mapranua(ll), wmapranna(lV), wmapranna(VI) u
mapranua(Vll). Ilepmanranar kanus, ero OKUCIUTEIbHBIE CBOKWCTBA.

dusnyeckrue U XMMHUYECKHE CBOMCTBA JKejle3a M ero coeauHeHnil. OKCHIbI,
rugapokcuanl u conu xeneza(ll) u xenesa(lll). [Tonyuyenue u npumeHneHnue xemnesa
U €ro CIUIABOB.

DOU3NYECKUE U XMMUYECKUE CBOMCTBA MEIIU U €€ coeaquHenni. [lonyyenne n
MIPUMEHEHUE MEJIU U €€ COCTUHEHUM.

[Muuk: monmydeHue, (QU3MYECKHME M XUMUYECKHE CBOWCTBA. AMQOTEpHbBIC
CBOMCTBA OKCHJIa U TUAPOKCHIA IMHKA, THIPOKCOKOMILIEKCHI [IUHKA. [IprmeHeHne
[IMHKA ¥ €T0 COeAUHCHUM.

OKCIIEpUMEHTAIbHBIE METOAbl HW3YYEHHUs BEIIECTB M WX MPEBPALLICHUN:
M3y4yeHHe oOpa3lloB HEMETAIUIOB, TOpeHHe cepbl, pocdopa, xene3a, MarHus B
KHCIIOPOJIe, M3Yy4YEHHE KOJUIeKIMM «MeTamibl M CIUIaBbl», B3aUMOJECHCTBHE
HIEJIOYHBIX U IIEJIOYHO3EMEIBHBIX METAJUIOB C BOAOW (BO3MOXXHO HCIIOJIb30BAHUE
BUJICOMATEPUAJIOB), B3aMMOJICUCTBUE IMHKA W JKeJie3a C pacTBOPAMH KHUCIOT U
1IeJI04Yel, KaYeCTBEHHBIE PEaKIIMM Ha HEOPraHMYECKHUE aHUOHBI, KATUOH BOJOPO/Aa
U KaTHOHBI META/UIOB, B3aUMOJICMCTBUE THUAPOKCHUJIOB AJTIOMUHHUS U IIMHKA C
pacTBOpaMu KHUCIJIOT U WIEJIIOYEH, pelIeHNuEe SKCIEPUMEHTANbHBIX 33/1ady M0 TeMaM
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«Tanorens», «Cepa u e€ coequHeHUs», «A30T U (hochop U UX COECTUHEHUS,
«Mertasuibl TJIaBHBIX TOATPYIIY, «MeTasuibl TOOOYHBIX MOATPYIID).

XHUMHUS ¥ KU3Hb.

Ponb xumun B obecrieueHn yCTOMYMBOTO pa3BUTHS desnoBeuecTBa. [lonsTue
O HAy4YHBIX METOJAaX TMO3HAHUS M METOAOJIOTMA HAYYHOrO MCCIEIOBAHUS.
HayuHble npuHLIMIIBI OpraHr3aly XMMUYECKOTO MPOorU3BoACTBa. [IpomMbIieHHbIE
CIOCOOBI TTOJTYYEHHUS BaXKHEUIIUX BEHIECTB (Ha MpUMeEpe MPOU3BOACTBA aMMHUaKa,
CEpPHOM KHCJIOTHI, MeTaHoja). [IpombIlIeHHBIE CIOCOOBI MOTYy4EeHUSI METANIOB U
CIUIaBOB. XMMHMYECKOE 3arps3HECHUE OKPYXKAIOWIEH CpeAbl U €ro IOCHEACTBUSL.
Ponb xuMuu B 00ecriedeHrH SHEPreTUYeCKOi 0€30MacHOCTH.

XuMHsi H  300pOBbEe 4enoBeKa. JlekapcTtBeHHble cpeacTBa. lIpaBuiia
UCIIOJIb30BAHMS JIEKAPCTBEHHBIX MPENapaToB. Poiab XuMun B pa3BUTUU MEIULIUHBI.

XUMHS MHIIA: OCHOBHBIE KOMIIOHEHTHI, MHUILEBbIe A00aBku. Poib Xumuu B
oOecreyeHny MUuIeBoi 0€30M1acHOCTH.

Kocmernueckue u mapdromepHbie cpeactBa. beitoBas xumus. [lpasuia
0€30MacHOro0 HCHOJIb30BAHMS IPENapaToB OBITOBOM XHUMHUU B IOBCEIHEBHOU
YKU3HU.

XUMHSI B CTPOUTENIHCTBE: BAKHEUIITUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OeToH).

XuMHS B CEIbCKOM X03sicTBe. OpraHudecKrue 1 MUHEPAIbHBIC yI00pEHUS.

CoBpeMEHHbIE KOHCTPYKIIMOHHBIE MaTE€pUaJIbl, KPACKU, CTEKJIO, KEepaMHKA.
Marepuansl 11 351eKTpoHUKHA. HanoTexHonorum.

Pacuérnble 3agaum.

Pacuétel: mMacchl BelecTBa Wik 00bEMa Ta30B MO U3BECTHOMY KOJIWYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
Maccel (00bEMa, KOJIMYECTBAa BEIECTBA) MPOAYKTOB PEAKIUHU, €CIU OJIHO U3
BEIIIECTB MMEET MpUMECH, Macchl (00bEMA, KOJUYECTBA BEIECTBA) MPOIYKTA
peakluu, €cid OJAHO M3 BEUIECTB JAaHO B BHJIE pPacTBOpa C ONPEACIEHHON
MacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCcCOBOM JIOJM U MOJSPHOU
KOHIICHTPAIIMM BENIECTBA B pPACTBOPE, JOJM BBIXOAA MPOAYKTA PEAKIUU OT
TEOPETUYECKU BO3MOKHOTIO.

MexnpenMeTHbIe CBSI3H.

Peanuzanus  MEXNpeAMETHBIX  CBSI3€M MpU  U3YYEHUH  OOmmer u
HeopraHuueckol xumuu B 11 Kitacce oCylecTBISIETCS Yepe3 UCTOJIb30BAHUE KaK
OOIIUX €CTeCTBEHHO-HAYUYHBIX MOHATHUM, TaK U MOHITUHN, IPUHATHIX B OTJEIbHBIX
peaAMeTax €CTECTBEHHO-HAYYHOT' O IUKJIA.
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OO01Iue ecTeCTBEHHO-HAaYYHbIC TTOHATHS: SBJICHUE, HAYYHBIM (DAKT, THUIIOTE3a,
TEOpHUsl, 3aKOH, aHAJIM3, CHHTE3, KiIacCU(UKaIMs, MEePUOANIHOCTh, HAOIIOACHHUE,
U3MepeHne, IKCIIEPUMEHT, MOJICITh, MOJICTTUPOBAHNE.

dusmka: Marepus, MHKPOMHpP, MaKpOMHUp, aTOM, OJJIEKTPOH, IIPOTOH,
HEUTPOH, MOH, U30TOIBI, PATHOAKTUBHOCTh, MOJIEKYJIa, SHEPTETHUYECCKUH YPOBEHbD,
BEIIECTBO, TeJIO, O0BEM, arperarHoe COCTOSHHE BEIIECTBA, HACAIBHBIA Tas3,
(du3nUecKe BEIIMYNHBI, CIMHHUIIBI U3MEPEHUS, CKOPOCTh, YHEPTHs, Macca.

buonorus: kieTka, opraHusM, sKocuctema, ouocdepa, MeTaboIM3M, MaKpo-
1 MUKPORJIEMEHTHI, OCTKU, YKUPHI, YTIECBOIbI, HYKIIEMHOBBIE KUCIIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTHH B IKOCHUCTEMaX.

['eorpadumsi: MuHEpaIbl, TOPHBIE TTOPOJBI, TIOJIE3HBIE UCKOMMAeMbI€, TOTUINBO,
PECYPCHI.

TexHoMOrMsA: XUMHUUYECKasl TPOMBIIIJICHHOCT, METAJLIYPIrHs, CTPOUTCIbHBIC
MaTepHalibl, CETLCKOXO035HCTBEHHOE MPOM3BOJICTBO, MUIIEBAs MPOMBIILICHHOCTD,
dbapmarieBTHIeCKas IIPOMBIIILJICHHOCTb, IIPOU3BOJICTBO KOCMETHYECKHX
MpernapaToB, MPOW3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpUANIOB, dSJICKTPOHHAS
POMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.
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IUTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMK
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHIA

JIMUHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHUCTEMHO-AEATENBHOCTHBIM IIOJXOJAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJIbTATOB OCBOCHMSI MpeaMeTra «XUMHsS» Ha YPOBHE CPEIHErO
o0miero 00pa3oBaHMWSl BBIJICTICHBI  CICAYIONIUE COCTABJSIONIME: OCO3HAHHE
OOYJarOMIMMUCS POCCHUMCKOM TPAXKIAHCKONW HJIEHTUYHOCTH, TOTOBHOCTh K
CaMOPA3BUTHIO, CAMOCTOSITEILHOCTU M CAMOOIIPEAEICHUIO; HATMYNE MOTUBALIMU K
OOYy4EHHIO; TOTOBHOCTh M CIOCOOHOCTH OOYYaromuxcsi PYKOBOJCTBOBATHCS
OPUHATBIMM B OOIIECTBE TMPaBWJIAMU M HOPMAaMHM TOBEACHUS; HAIUYUE
MPaBOCO3HAHMS, SKOJIOTUUECKON KYIbTYpPhl; CHOCOOHOCTb CTaBUTh IIE€JIA U CTPOUTH
KVU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3y/IbTaTbl OCBOCHHUS MpeaMeTa «XUMHUSD» OTpaXKaroT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOM U TMPAKTUYECKOW JCSATEIHbHOCTH
00y4Jaromuxcs B MPOIIECCe peaan3aun 00pa3oBaTelIbHON AeSTEIHLHOCTH.

JIMYHOCTHBIE PE3yNAbTAaThl OCBOCHUSI MpeaMeTra «XHUMHUS» OTPAKAIOT
c(hOpPMUPOBAHHOCTh OIbBITA TO3HABATEILHOM M TPAKTUYECKON JEITEIHLHOCTH
oOydJarmuxcs B MPOIECCe pean3alid 00pa30BaTEebHON NEATEIbHOCTH, B TOM
YHCJIC B YACTH:

1) rpaskIaHCKOro BOCIIMTAHUS .

OCO3HAHUS 00YYaIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 00A3aHHOCTEH,
YBAKECHUS K 3aKOHY U MPABOIOPSIIKY;

MPEACTABIEHNAS] O COLMAJIbHBIX HOPMAax M MNPABUIAX MEXKIMYHOCTHBIX
OTHOILIEHHUI B KOJUIEKTHUBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOW JIESITEIBHOCTH TIPU CO3JaHUHU
y4€OHBIX MPOEKTOB, PEHICHUH YYEOHBIX M MO3HABATEIbHBIX 3a/iay, BHITOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWUMATh W TPUHUMATh MOTHBBI, HAMEPCHHUS, JIOTUKY U
apryMeHTBI JPYTUX MPH aHAIU3E PA3IMYHBIX BUJIOB YU€OHOH JESTEILHOCTH;

2) IaTpMOTHYECKOr0 BOCIIUTAHUS

LIECHHOCTHOI'O OTHOUIEHHWS K MCTOPUYECKOMY H HAYYHOMY HACJIECIUIO
OTECUYECTBEHHOM XUMUU;

YBOXEHHUSI K TIPOIECCY TBOPUECTBa B 0O0JACTH TEOPUM W TPAKTHUYECKOTO
IPUJIOKEHUST XUMHUHM, OCO3HAHUS TOrO, YTO JaHHbIE HAyKH €CTh pPE3yJIbTaT
JUIMTEIbHBIX ~ HAOMIOJCHUHN, KPOMOTJIMBBIX  DKCIEPUMEHTAIBHBIX  TOHUCKOB,
IIOCTOSTHHOT'O TPyJa YUYEHBIX U IPAKTUKOB;
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WHTEpeca M TO3HABATEIbHBIX MOTHUBOB B TMOJYYCHUH U TOCIEAYIOIIEM
aHaym3e UH(pOpPMAalMK O MEPENIOBBIX JTOCTUKEHUSIX COBPEMEHHOW OTEUeCTBEHHOU
XUMUU;

3) AYXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS

HPAaBCTBEHHOTO CO3HAHUS, dTUIECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlUU, CBSI3AHHBIC C XUMUYECKUMU SIBJICHUSIMH,
¥ TIPUHAMATh OCO3HAHHBIC PEIICHHUs, OPUEHTHPYSICh HA MOPaIbHO-HPABCTBECHHBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE MOBEACHHE W TMOCTYINKHU CBOUX TOBApHUILEH C
NO3UIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCJEICTBUIM
MOCTYIIKOB;

4) popmupoBaHus KYJbTYPbI 310POBbSI:

MOHUMAaHUsl LEHHOCTEH 3M0poBOro W 0Oe3omacHOro o0pasa IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (DHU3MUYECKOMY H
IICUXUYECKOMY 37I0POBbIO;

COOMIOAEHUsT TpaBWil 0€30IacHOro oOpallleHUsl C BElIeCTBaMU B OBITY,
IIOBCETHEBHOM JKU3HMU, B TPYIOBOM J1€ATEINbHOCTH;

MOHUMAHUS [EHHOCTH TPaBWJI HWHIUBUIYAILHOTO U  KOJUIEKTUBHOTO
0€301acHOr0 MOBEACHUS B CUTYAIIUAX, YTPOXKAIOIINX 370POBBIO U JKU3HH JIOJICH;

OCO3HAHMS TIOCTEACTBUI M HEMPUSITHS BPEIHBIX MPUBBIYEK (ymoTpeOieHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) TPYAOBOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIeI0BaTEIbCKON
NESTENbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUECKOM MW JAPYruxX BUIAX
JESITeNIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYacTHE€ B PpEUICHWHM NPAKTUYECKUX 3ajad
COLIMAIbHOM HANPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHUIO NMPOPECCUil pa3iuiyHOro poja, B TOM
YUCJIe Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMUH;

YBaKEHUS K TPYIY, JIOASIM TPyJa U pe3yJIbTaTaM TPYIOBOM 1eATEIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUAYaJbHOW TPACKTOPHUH
oOpa3zoBaHus, Oyayiiel mnpodeccun W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
noTpeOHOCTEel 001IIeCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKHU 11eJIECOO0PAa3HOr0 OTHOIICHHUS K MPUPOAE KaK HCTOUHHKY
CYILIECTBOBAHMUS KU3HU Ha 3EMIIE;
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MMOHUMAaHHUS TJIO0AJIBHOTO XapakTepa HKOJOTMUYECKHUX IPOoOIeM, BIMSHUS
SKOHOMHMYECKHUX MPOIECCOB HA COCTOSHUE MPUPOIHON U COLUATIBHOM CPEIBL;

OCO3HAHMUSI HEOOXOIMMOCTH MCHOJb30BAaHUS JOCTHIXKECHHH XUMUH JJIA
pELICHUS BOIPOCOB PAIIMOHAIBLHOTO MPUPOIONOIL30BAHUS;

AKTUBHOTO HEMNPUSTUA JCUCTBUM, MPUHOCAIIMX BPEd  OKPYXKarolIeh
IPUPOTHON Cpejie, YMEHUs MPOTHO3UPOBATH HEOIArONMPUSITHBIC SKOJOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEHCTBUN U TPEAOTBpAIaTh UX;

HAIMYUS PA3BUTOTO 3KOJOTMUYECKOTO MBILUICHUS, YKOJIOTHYECKOU KYJIbTYPHI,
OIIbITA JIEATEIIbHOCTH AKOJIOTUUECKOM HaIPABJICHHOCTH, YMEHMUS
PYKOBOJCTBOBATbCS MMHU B IO3HABATEIIbHOM, KOMMYHUKATUBHOM W COLMAJIBLHOU
MPAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJICOJOTHH
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33pEHHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO DPa3BUTHA
HAyK{ U OOIIIECTBEHHOMN MPaKTUKH;

MOHUMAaHUSl cHenu(PUKU XUMUU KaK HayKd, OCO3HaHus €€ poJiu B
(GhOpMHUPOBAaHUN PAIIMOHAIIBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUHU IIEJIOCTHOIO
IpeACTaBiIeHUS 00 OKpY)KAIIeM MUpE KakK O €IWHCTBE MPUPOJILI U UYeJIOBEKa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUU MpoOJIeM COXpaHEHUs
IIPUPOTHOTO PABHOBECHS;

yOSKJIEHHOCTM B  OCOOOM 3HAYUMOCTH XUMHUHM JJI1  COBPEMEHHOM
UUBUIM3alMA: B €€ T'yMaHUCTHUYECKOW HANPABICHHOCTH M BAXXHOM pOJM B
CO3TaHMHM HOBOW 0a3pl MaTepuaIbHOW KYyJIbTYPbl, B PEIICHUH TJI0OATBHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHUSI UYEJIOBEYECTBA — CHIPhEBOM, JHEPreTUUYECKOM,
MUIIEBON M DKOJIOTHYECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIMIIMHBI, 00€CIIeUYeHUN
YCJIOBHH YCIIEIIHOTO TPyAa M IKOJOTHYECKH KOM(OPTHOM KU3HU KaKIOr0 4jieHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH: TIOHUMAHUA CYIIHOCTA METOHOB
MO3HAHMS, UCIIONB3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MoJTydyaeMble 3HAHUS ISl aHAIM3a U OOBSICHEHUSI SIBJICHUN OKPYIKaIOIIEro Mupa u
IMPOUCXOANINX B HEM M3MEHEHUH, YMEHUS JIeJIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M UMEIONIUXCS JAHHBIX C IEJIbI0 MOJTYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSTEJIBHO HCIIOJBb30BaTh XMMHYCCKUE B3HAHMUSA JIJIA
penieHus npooJyieM B PeaIbHBIX KU3HEHHBIX CUTYAIIUsIX;

MHTEpEeCca K MO3HAHUIO, UCCIIEIOBATEIBLCKOMN IESTELHOCTH;
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TOTOBHOCTH W  CIHOCOOHOCTH K  HENPEephIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHUW 10 XUMHUU B
COOTBETCTBUH C KU3HCHHBIMHU MTOTPEOHOCTSIMU;

MHTEpeca K 0OCOOCHHOCTSIM Tpy/a B pa3iIMuHbIX chepax mpodeccuoHaATbHOU
JESTETHHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaTbl OCBOEHHUS MPOTPaMMbl IO XMMUHM Ha YPOBHE
cpenHero o01ero oopa3oBaHus BKIIOYAIOT:

3HAUUMBbIE  JJIS GopMHUpOBaHHST ~ MHPOBO33PEHHUS  OOYUYAIOLIUXCS
MEXAUCIUIUTMHAPHBIE (MEXIPEAMETHBIE) OOILIEHAYYHbIE MOHATHS, OTPaKaIOIIHNe
IIEJIOCTHOCTh HAyYHOW KapTWHBI MHpa € CHCHUPUKY METOIO0B TIO3HAHUS,
UCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO, SHEPrus, SIBJICHUE,
IPOIECC, CUCTEMA, HAy4YHbIH (PaKT, MPUHIUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIEI0BaHNE, HAOIIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U APYTue);

YHHUBEpCAJIbHbIE Y4eOHbIE JEHCTBUS (TMO3HABATEIbHbIC, KOMMYHUKATUBHbIC,

PErYIATHBHBIE), o0ecreynBaroue (dbopmHpoBaHuE (yHKIMOHAIBHOM
IPaMOTHOCTH U COLIMATIbHONW KOMIETEHIIMH 00Y4aroIInuXCs;
CIOCOOHOCTh o0yuaroumxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIUCHMUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAJIbHbIC YYEOHBIC
JICEVCTBUS B ITIO3HABATEILHOW M COLIMAIILHOM MTPAKTHUKE.

MeranpeagMeTHbIE pe3yibTaThl OTPAXKAIOT OBJIAJACHUE YHHBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIIbHHIMU, KOMMYHUKATUBHBIMH U  PETYIATUBHBIMHU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUS

1) 6a30BbIE JTOrNYeCKHeE AeliCTBUS:

CaMOCTOSITEIFHO  (pOopMyJIMpOBaTH M aKTyallM3MPOBATH  MPOOJEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

ONpeAessITh 1€ JEATCIBHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU UX
JTOCTHKEHU S, COOTHOCUTH PE3YJIbTAThl JIEATCIbHOCTH C MTOCTABJICHHBIMU IEIISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWUM TPUEMBI JIOTUUYECKOTO MBIILJICHHUS:
BBIJICJISITh XapaKTEPHbIC MPU3HAKU TOHATUM M yCTaHABIMBAaTh WX B3aUMOCBS3b,
WCITOJIH30BaTh COOTBETCTBYIONINE MOHSATHS I OOBSICHEHUS OTACIIbHBIX (DaKTOB M
SIBIICHUI;

BBIOMpaTh OCHOBAaHMS U KpPUTEpUU A KJIacCU(PUKAIMU BEIIECTB U
XUMUYECKUX PEaKIUi;
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YCTaHABJIMBATh TMPUYUHHO-CICJICTBEHHBIE CBSI3U MEXKAY HM3ydaeMbIMU
SIBIICHUSIMU;

CTPOUThH JIOTUYECKHUE PACCYXKACHHUS (MHIYKTUBHBIC, JCTYKTHUBHBIC, TIO
AQHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHS B pPacCMaTPUBAEMBIX
SIBIICHUSX, (DOPMYJTUPOBATH BHIBOJBI M 3aKTFOUCHUS;

MPUMEHSTH B MPOIIECCE TTO3HAHUSI MCIOIb3yEeMble B XUMUU CHUMBOJUYECKUE
(3HaKOBBIE) MOENHU, TPEOOPA30BBIBATH MOJICIILHEIC MPEACTABICHUS — XUMUUCCKUA
3HaK (CHMMBOJI) DJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XUMHYECKOU
peaknuu — TPU PEUICHUW YJIEOHBIX IMO3HABATEIBHBIX W TMPAKTUYECKHX 3ajad,
NPUMEHATh Ha3BaHHBIC MOJICTIbHBIC TIPEJCTABJICHUS AJIS BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aE€MbIX BEIIECTB U XUMUYECKHUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BATENbCKHE TeHCTBUSI:

BJIaJIETh OCHOBAaMH METOJIOB HAyYHOTO IMO3HAHUS BEIIECTB M XUMHUYCCKUX
peakuu;

(bopMyIMpoOBaTh LIETU U 3314l UCCIICIOBAHUS, UCIIOIb30BaTh TOCTABJICHHbBIC
U CaMOCTOSTENbHO C(OPMYIMpPOBAaHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUSL U OCHOBBI i1 (POPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJICTh HAaBBIKAMH CAMOCTOSITCIILHOTO IIJITAHUPOBAHWUSI W TMPOBEICHUS
YYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOATh 32 XOI0M
mporiecca, CaMOCTOSTENIbHO TPOTHO3UPOBATh €ro pe3ynbTar, (HopMymupoBaTh
000011IeHUS ¥ BBIBOJBI OTHOCUTEIILHO JOCTOBEPHOCTH PE3yJbTATOB HCCIEIOBAHUS,
COCTaBIIATb 0OOCHOBAHHBIN OTUYET O MPOJICTaHHONU paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATENLCKOM ©  MPOSKTHOM
NESTENHbHOCTH, TMPOSBIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MIOUCKY METOJIOB pEeIICHHs] TMPaKTUYSCKUX 3a/ad, NPUMEHEHHUIO pPa3IMYHbIX
METO/IOB TTO3HAHUSI.

3) pabora ¢ undopmanmei:

OPHCHTHPOBATHCS B PA3IMYHBIX HCTOYHWKAX WHPopMmaruu (HayIHO-
MOMyJIpHasl JUTepaTypa XUMHUYECKOTO COJIEp)KaHUs, CIpPaBOYHBIE IOCOOUS,
pecypcel MlHTEpHETa), aHanM3UpoBaTh MH(POPMAIUIO PA3TUYHBIX BUJIOB U (PopM
MIPEICTaBIICHNUS, KPUTHYECKH OLIEHUBAaTh e JIOCTOBEPHOCTD "
HEMPOTUBOPEUUBOCTH;

bopMyIMpoOBaTh 3aMpPOChl U MPUMEHSITh PA3IMYHBIE METOABI TIPH TOUCKE U
orbope wuHbOpMaAIMK, HEOOXOAMMOW [IJs BBHIMOJIHEHHS YYE€OHBIX 3amad
OIPEIEIEHHOrO TUIIA;

MPUOOPETaTh OMNBIT KCIOJIb30BaHUS HMH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUHN U PA3IMYHBIX IOUCKOBBIX CUCTEM;
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CaMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTHUMAIbHYI0O  (OpMY  MHPEACTABICHHUS
uHdopManu (CXeMbl, rpaQuKU, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U APYTHUE);

UCTIONIb30BaTh HAYYHBIA SI3BIK B KAdecTBE CpEICTBA MpH padoTe C
XUMUYECKOM WHGOpMalMel: TPUMEHSATh MEXIpeAMeTHbIe ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (POpMYJIbl, a0OpeBUATypbl, HOMEHKIATYPY;

HCIIOJIb30BATh 3HAKOBO-CMMBOJIUYCCKUC CPCACTBA HAI'TLIAHOCTH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE yYeOHbIe 1eiicCTBUS:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOM TEMBI B XOJI€ TUAJIOTa U/WTN
JMCKYCCHH, BBICKA3bIBATh UJIeH, (DOPMYIHPOBATH CBOU MPEIIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a1a4H;

BBICTYIIaTh C TPE3CHTAIMECH PE3YJIbTaTOB ITO3HABATEILHOM MEATECITHLHOCTH,
MOJIYYEHHBIX CaMOCTOSTEIHHO HJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBITIOJHEHUH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUIECKONH padOTHI MO MCCIIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIICCTB, peaiM3alii YIeOHOro mpoekTa, U (OpMYJIUPOBATh BBHIBOIBI
0 pe3yjabTaTaM IPOBEAEHHBIX HCCICIOBAHUM IyTEM COTJIACOBAHUS IO3WIIMKA B
X0J1e 00CYXKJIeHUSI 1 0OMEHa MHEHUSIMHU.

PerynsiTuBHBIC YHMBeEpCaIbHbIe Y4eOHbIe 1eliCTBUA:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh M OCYLIECTBIATH CBOKO ITO3HABATENIbHYIO
NEeATENbHOCTh, ONpenessas €€ Lend M 3aJadd, KOHTPOJIMPOBAaTb M II0 Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MPEUIAaraeMblid  alTOPUTM JIEUCTBHM TpHU
BBIMIOJIHEHUM Y4EOHBIX M HCCIENOBAaTeNbCKUX 3a/ad, BBIOMpaTh Haumbosee
3¢ (deKTUBHBI cHOcO0 MX peleHUus ¢ Y4E€TOM IOJNyYeHHUS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUYECKHUX PEAKIUSAX;

OCYILIECTBISATH CAMOKOHTPOJIb JEATEIIbHOCTA Ha OCHOBE CaMoOaHalau3a |
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATHBI

[IpeameTHbIe pe3ybTaThl OCBOCHUS MPOTPaMMBbI IO XUMUM Ha YTiyOJEHHOM
ypOBHE Ha YPOBHE CPEIHETO OOIIer0 0Opa30BaHUsSI BKIIOYAIOT crienuduueckue
JUISl y4eOHOTO MpeaMeTa « XUMUS» HaydHbIe 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUM
110 OCBOCHHMIO, MHTEPIPETAIIMA U IIPeOoOpPa30BaHMIO 3HAHWM, BUABI JEATCILHOCTH
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[0 TOJIYYEHHUIO HOBOTO 3HAaHUS U NMPUMEHEHUIO 3HAHUN B pa3IMUYHBIX y4EOHBIX
CUTYyalUsX, a TAKXKE B PEabHbIX JKU3HEHHBIX CUTYallUAX, CBA3AHHBIX ¢ XUMHER. B
nporpaMMe 10 XUMHHM NIPEIMETHBIE PE3YNbTaThl IPEACTABICHBI IO TOAaM
U3YYECHUS.

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «OpraHuueckass XUMHUS»
OTpaXkaroT:

c(OPMHUPOBAHHOCTh MPEACTABICHUI: O MECTe M 3HAYECHUH OPraHUYECKOU
XMUMHH B CHCTEME €CTECTBEHHBIX HayK U €€ POJM B 0OECIIEYEHUU YCTOMUYMBOIO
pPa3BUTHS YEJIOBEUECTBA B PEIIEHUHU MPOOJIEM SKOJIOTMYECKOM, SJHEPreTUYeCcKon u
NUIIEBON 0€30IaCHOCTH, B Pa3BUTUU MEAMIMHBI, CO3AAHUM HOBBIX MAaTEpHUajIoB,
HOBBIX HCTOYHHUKOB SHEpPruH, B obOecrieyeHun paIMOHATILHOTO
MIPUPOIOTIONH30BaHMS, B (POPMHUPOBAHMH MHPOBO33PEHHUSI U OOIIEH KyJIbTYpHI
YelloBeKa, a TaKXe DJKOJIOIMYEeCKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3JI0pPOBbIO ¥ IPUPOJIHOM CpPELIE;

BJIAJICHUE  CHUCTEMOW  XMMMUYECKUX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralolue MOHATHUS — XUMUYECKUN 3JIEMEHT, aTOM, PO U 3JIEKTPOHHAs
oboyiouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE M BO30YXJIEHHOEC
COCTOSIHMSI aToMa, THOpuAM3alUsl aTOMHBIX opOuTaned, HOH, MOJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPHUIIATEIbHOCTD, CTENEHb OKUCIECHUS, XUMHUYECKas CBA3b,
MOJIb, MOJISIPHAs Macca, MOJIIPHBIA 00BbEM, YIIIEPOAHBIN CKENeT, (yHKIIMOHATbHAS
rpynna, pajgukan, CTPYKTypHble GopMmyibl (pa3BEpHYTbIE, COKpallEHHbIE,
CKEJIETHBIC), M30MEpUs CTPYKTypHass WU TPOCTPAHCTBEHHas (reomeTpuyeckas,
ONTHYECKas), HW30MEPbl, TI'OMOJOIMYECKUN psl, TOMOJOIH, YIJIEBOIOPOJIBI,
KHUCJIOPOJ- U a30TCOAEPIKAINE OPraHUYECKUE COEAMHEHHs, MOHOMEp, MOJIIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIDHBIE COEIWHEHHUs; TEOPHUH, 3aKOHBI
(nepuognueckuii 3akoH . W. MenneneeBa, Teopust CTPOCHMSI OPraHUYECKUX
BemiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS
YW TpPEBpallCHHs] SHEPrUM NPH XUMHUYECKHUX pEaKUUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHH, MUPOBO33PEHUECKHE 3HAHUS, JIEXKAIIHE B OCHOBE
MMOHUMaHUS IPUYMHHOCTA U CUCTEMHOCTH XMMHYECKHUX SIBJICHUM; MPEACTABICHUS
O MEXaHU3Max XHMMHUYECKHX pEaKIuil, TEPMOJAMHAMHYECKUX W KUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAHMS, O B3AUMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKyJiaX (MHIYKTUBHBIA U Me30MepHbIid 3(dekThi, opueHtanTsl | u |l pona);
(paKTOIOTMYECKUE CBEIECHUS O CBOWCTBAX, COCTaBE, IMOJIYYCHUU U O€30MacHOM
UCIOJIb30BAaHUM BAXXHEHIINX OPraHMYECKUX BEIIECTB B OBITY M NPAKTHYECKOM
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NESTENbHOCTA  YEJOBEKa, OOMIMX  HAay4YHBIX  NPUHIMIAX  XUMHUYECKOTO

IPOM3BO/ICTBA (HAa MpUMEpPE MPOU3BOJCTBA METAHOIA, IEpepaboTKU He(PTH);
c(OPMUPOBAHHOCTh YMEHHIA: BBIABISATH XapaKTEPHBIE MPU3HAKU TOHATHUH,

YCTaHABJIMBATh UX B3aUMOCBSI3b, HCIOJIH30BaTh COOTBETCTBYIOIIUE TOHSTHS MPHU

ONMCAHUHU COCTaBa, CTPOEHUS U CBOWCTB OPraHUYECKUX COETUHEHNM;
chOpMUPOBAHHOCTH YMEHUIA:

UCIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JUIsl COCTABJICHUS MOJEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (hOPMYI OpraHmIecKux
BELIECTB;

COCTaBJISITb YPABHEHUS] XMMHUYECKUX PEAKIUN U PaCKpPbIBATh UX CYIIHOCTD:
OKHUCJIMTEIIbHO-BOCCTAHOBUTENIbHBIX ~ PEAaKLUHd  IMOCPEACTBOM  COCTABIICHMS
AJEKTPOHHOrO OallaHca JTUX peaklMi, peakuuii HOHHOTO oOOMeHa MyTEéM
COCTAaBJICHHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUN;

W3rOTABJIMBATh MOJEIN MOJIEKYJ OPraHMYECKUX BEIIECTB JJISl WIUIFOCTPALUH
UX XUMHYECKOTO ¥ MPOCTPAHCTBEHHOI'O CTPOEHUS;

c()OPMUPOBAHHOCTh YMEHHUH: YCTAaHABIMBATH MPUHAMJIEKHOCTh W3YYEHHBIX
OPraHMYECKUX BEIIECTB IO HX COCTaBy U CTPOCHHIO K OIPEICIEHHOMY
KJaccy/Tpynne COeAMHEHWH, JaBaTh MM Ha3BaHUS IO CUCTEMaTHYECKOM
HomeHknarype (IUPAC) u npuBOmWUTh TpUBHANIBHBIC HA3BaHUS IS OTIACITBHBIX
IpeJCTaBUTENIEH OpraHMYeCKUX BELIECTB (3TWJICH, alleTUJIEH, TOJYOJI, TJIUIEpPHUH,
ATUJICHIJIMKONb, (EeHol, (QopManbAerul, aueTaibAerujl, aleTOH, MypaBbUHAs
KHUCIIOTA, YKCYCHAsI KUCIOTa, CTEAPUHOBAsSI, OJICMHOBAS, MAIbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJlaHWuH, MaJIbTO3a, (PPYKTO3a, aHWIMH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJI U IpyTHe);

C(OPMUPOBAHHOCTb YMEHHS OMNpPEAesITh BHA XUMHYECKOW CBA3H B
OPraHMYECKUX COEIUHEHUAX (KOBAaJICHTHAsT W MOHHAsl CBSI3b, G- U T-CBA3b,
BOJIOPO/IHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHS MPUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHMUS
oprannueckux BemectB A. M. ByriepoBa aiisi 00bsCHEHUS 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOCHMUS;

C()OPMUPOBAHHOCTh ~ yYMEHUM  XapaKTepu3OBaTh  COCTaB, CTPOEHHUE,
¢u3ndecKkue W XUMHYECKHE CBOWCTBA THUIMHYHBIX MPEACTaBUTENCH pa3IMuHbIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJKaHOB, ITUKIOAIKAHOB, aJIKEHOB, aJIKaJHCHOB,
QJIKUHOB, apOMaTHYeCKUX YIJIEBOAOPOJOB, CIHUPTOB, albJErM/IOB, KETOHOB,
KapOOHOBBIX KHCIIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOCTUHEHUI U
aMUHOB, aAMHUHOKHCIIOT, OEJKOB, YrjeBOJOB (MOHO-, AM- M IOJIMCAaXapUa0B),
WITIOCTPUPOBATh ~ TEHETHYECKYI0  CBA3b  MEXAYy HUMH  YPaBHCHHUSIMH
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COOTBETCTBYIOIIUX XHMHUYECKUX PEaKIUid C HCIOJIb30BAHUEM CTPYKTYPHBIX
bopmyi;

chOpMHUPOBAHHOCTh yMEHHS TIOATBEPKIATh HA KOHKPETHBIX MPHUMEpPax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CITOCOOHOCTU OPTraHUYeCKUX COCTMHEHUM OT
KPaTHOCTH U THIIa KOBAJICHTHOM CBSI3M (G- U T-CBS3H), B3AMMHOTO BIIMSHUS aTOMOB
U TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh UCTOYHUKH YTIICBOIOPOTHOTO
CeIpbsi  (HeTh, NPUPOAHBIA Ta3, Yrojib), CHOCOOBI e€ro mnepepaboTKu U
MPAKTUIECKOE IPUMEHEHHE MPOIYKTOB MEePePadOTKH;

c(OPMUPOBAHHOCTh BIAJCHUS CHUCTEMOW 3HAHMA O E€CTECTBEHHO-HAyYHBIX
METO/IaX TO3HAHUS — HAOMIOACHUHU, U3MEPEHUH, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peasTbHOM M MBICJIICHHOM) U YMEHUS IPAMCHSITh 3TH 3HAHUS;

c(OpMHPOBAHHOCTH YMEHUS PUMEHSATD OCHOBHBIE orepanuu
MBICIATETILHON JCSITEIIbHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHUE, 0000IIeHHE,
CUCTEMATHU3alIUIO0, BBISIBJICHUE NMPUYUHHO-CIICJICTBEHHBIX CBSI3eH — IS U3ydEHUS
CBOKCTB BEIIECTB U XUMHUYECKUX PEAKIIN;

c(hOpMUPOBAHHOCTh YMEHUI: BBISBIISTH B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHATUSIMUA M TIPEJICTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0ojiee OCO3HAHHOTO TIOHMMAHMS CYIIHOCTH MAaTEPHAIBHOTO €IMHCTBA MHpA,
UCIOJIb30BaTh CUCTEMHBIC 3HAHUS TI0 OPraHMYECKOW XUMHH IJi OOBSICHEHUS U
IIPOTHO3MPOBAHMS SBJICHUH, UMCIOIINX €CTECTBCHHO-HAYIHYIO IIPUPOTY;

chOpPMUPOBAHHOCTh ~YMEHUW: TPOBOAUTH paACUYEThl MO XUMHUYECKUM
dbopMynaM U ypaBHEHUSM XUMHYECKUX PEAKIMI C MUCIOIB30BaAHUEM (DU3UIECKUX
BeNMYMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XaPaKTEPHU3IYIOIIUX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKICHUIO XHUMHUYECKOU
(GopMyIIBI BEIIECTBAa MO HM3BECTHBHIM MACCOBBIM JIOJISIM XUMHUYECKUX JIJIEMEHTOB,
MIPOJYKTaM CrOpaHus, TIIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OPMUPOBAHHOCTh YMECHHIA: MMPOTHO3UPOBATH, aHAIM3UPOBATH M OIICHUBATH
C TO3WIUKA  DKOJIOTUYECKOW  O€30MacHOCTH  IOCJEACTBUS  OBITOBOW U
MIPOU3BOJICTBEHHOM  JICSTEIBLHOCTH 4YEJOBEKa, CBS3aHHOM C TmepepadoTKoM
BEIIIECTB, UCIOJIb30BATh MOJYUYCHHbIE 3HAHUS JIJISl PUHATHS TPAMOTHBIX PEIICHUM
po0JIeM B CUTYaIIHSX, CBA3aHHBIX C XUMHECH;

c(hOpMUPOBAHHOCTh YMEHHI: CaAMOCTOSITEJIbHO TUIAHUPOBATH U MPOBOJUTH
XUMUYECKUNA DKCIEPUMEHT (TIOydeHHEe M HW3YYeHHE CBOWCTB OPraHMYECKUX
BEIICCTB, KAYCCTBCHHBIC PEAKIIUHA YIJICBOJOPOAOB PpA3IMYHBIX KIACCOB M
KHUCIIOPOJICOACPIKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTATBHBIX
3aJ1a4 10 PAcClO3HABAaHWIO OPraHMYECKUX BEIIECTB) C COOIOJECHUEM IIPABHII
0e30macHOro oOpalieHusi ¢ BEMIeCTBAMH U JIA0OPATOPHBIM O0OpPYIOBAHHEM,
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dbopMynHpoBaTh II€JIb UCCIENOBAaHUSA, NPEJCTaBIAT, B pazIudyHOl ¢dopMme
pe3yJIbTaThl IKCIIEPUMEHTA, AaHAIU3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTD;
c(OpMUPOBAHHOCTh YMEHUM:

COOIOZIaTh MpaBUiia IKOJIOTUUECKH I1eIeCO00Pa3HOro MOBEICHUS B OBITY U
TPYAOBOM AEATEIBHOCTH B IENSAX COXPAHEHHSI CBOETO 3JI0POBBSA, OKPYXKAIOIIEH
MIPUPOIHOUN CPeAbl U JOCTUKEHUS €€ YCTOMUYUBOIO Pa3BUTHS,

OCO3HABaTh OIMACHOCTh TOKCHUYECKOTO JECHCTBUSI HA YKUBBIE OpPraHU3MBbI
ONPEACIEHHBIX OPTaHUYECKUX BEILIECTB, MOHMMAs cMbIci nokazatens [1IK;

aHATM3UPOBATH 11€TIECOO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
IPOMBIIIEHHOCTH U B OBITY C TOUKHU 3pEHUSI COOTHOIICHMSI PUCK-TI0JIb3a;

chOpMUPOBAHHOCTh YMEHUH: OCYIIECTBISATh IICJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OpMAINKU B pa3TUYHBIX UCTOUYHUKAX (HAy4YHasl U y4eOHO-Hay4yHas
JAUTepaTypa, cpeacTBa MaccoBoil nHdopmaru, UHTEpHET U Apyrue), KpUTHIECKU
aAHATM3UPOBATh XUMHUYECKYIO MH(GOPMAIINIO, TTepepadaThiBaTh €€ W MCIOIh30BaTh
B COOTBETCTBUH C MMOCTABJICHHOW y4eOHOM 3a/1aueil.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHUS Kypca «OOmmas W HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh TMPEJCTABICHUN: O MAaTEpUAILHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSIX M I03HABAEMOCTU SIBJICHUM NPUPOABI, O MECTE€ W 3HAYECHUHU
XUMUHM B CHUCTEME €CTECTBEHHBIX HAayK M €€ poJih B 00€CIEUEHUU YCTOMUYMBOTO
pa3BUTHSI, B PEIICHUHU MPOOIEM SKOJOTHYECKON, DHEPreTUUEeCKOW U THIIEBOU
0€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, CO3IaHUM HOBBIX MaTEPUATIOB, HOBBIX
UCTOYHUKOB JHEPruu, B OOECIEUEHHH PAIlMOHAIBLHOTO MPUPOJIONOIL30BaHUS, B
dbopMUpOBaHUM MHPOBO33PEHUS M OOIIEH KyJIbTypbl 4YEIOBEKa, a TakKkKe
AKOJIOTMYEeCKH OOOCHOBAHHOTO OTHOUIEHHS K CBOEMY 3[0POBBIO U MPUPOTHOM

cpexne;
BJIAJICHUE  CHUCTEMOW  XMMHYECKHX  3HAHHWHA, KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHS — XHMHUYECKHH DJIEMEHT, aToM, SApO aToMma,

M30TOIIBI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OpOUTAII, OCHOBHOC U
BO30Y)XJIEHHOE COCTOSHHS aToMma, THOpHAM3alUs aTOMHBIX OpOHWTalei, HOH,
MOJIEKYJ1a, BaJEHTHOCTb, JJEKTPOOTPUIIATEIIbHOCTh, CTENEHb  OKHUCJICHHUS,
XUMHAYECKass CBS3b (KOBAJIGHTHAs, WOHHAs, METa/lIMuecKas, BOJOpOAHAs),
KpUCTAJUIMYECKAs penIeéTKa, XUMHUUYECKas peaklusi, pacTBOp, DJIEKTPOJUTHI,
HEIJICKTPOJIUTHI, DJIEKTPOJIUTUYECKAs] JUCCOIMAIMS, CTENeHb JIUCCOLUAIINH,
BOJOPOAHBIM TIOKa3aTelb, OKHCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOM 3¢ deKT
XUMUYECKON peakiiu, CKOPOCTh XUMUUYECKOW peakIuy, XMMUYECKOE PAaBHOBECHE;
TEOPUH M 3aKOHBI (TEOPHUS AICKTPOJUTHYECKOM ITUCCOLMAIIMU, TEePUOIUYECKUN
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3akoH [[.M1. MenaeneeBa, 3aK0OH COXpaHEHHUSI MacChl BELIECTB, 3aKOH COXPAaHEHUS U
IIPEBPALLEHUS PHEPIUN IPH XUMHUYECKUX PEAKLUAX, 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUU SI3bIK
XUMUHM, MHPOBO33PEHUYECKME 3HAHUSA, JIeKAllHe B OCHOBE IIOHUMAaHHUS
OPUYUHHOCTA W CHCTEMHOCTM  XUMHUYECKHUX  SIBJICHHWI;  COBPEMEHHBIE
IPEJICTAaBIECHUS O CTPOCHUM BEUIECTBA HAa ATOMHOM, HOHHO-MOJIEKYISPHOM U
HAJMOJIEKYJISIPHOM ~ YpPOBHSIX; MPEJACTAaBICHUS O MEXaHU3MaX XUMHUYECKHUX
peakuuii, TEPMOJAMHAMUYECKUX U  KUHETHYECKHMX  3aKOHOMEPHOCTSAX  HUX
MIPOTEKAHMS, O XMMUYECKOM pPAaBHOBECHH, PACTBOpPAX M JIHUCIEPCHBIX CHUCTEMaX;
(paKTOJIOTMYECKUE CBENEHUS O CBOWCTBAX, COCTaBE, IOJIYYEHUU U OE30I1aCHOM
MCIOJIb30BaHUHU BAKHEHIINX HEOPraHMYECKHX BEIIECTB B OBITY M MPAKTHYECKON
NESTEIbHOCTH  4YEJOBEKa, OOMIMX  HAayyHbIX MPUHLHUIAX  XMUMHYECKOIO
IIPOU3BOJICTBA;

Cc(OPMUPOBAHHOCTb YMEHHIi: BBIABISATH XapaKTEPHbIC MPU3HAKU TOHATHUH,
YCTAaHABJIMBATh MX B3aUMOCBS3b, MCIOIb30BAaTh COOTBETCTBYIOLIUE IOHSTHUS NpPHU
OMKMCAHUH HEOPraHUYECKHUX BEUIECTB U UX MPEBPALCHUM;

C(POPMUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XUMHMUYECKYI0 CHUMBOJMKY JJISI
cocTaBieHHUs (QOpMya BEHIECTB M  YpPaBHEHMH XUMHUYECKMX  PEaKIuil,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS OTACTIHHBIX
BELIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS ONPEIENATh BAJIEGHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHMSX, BHJI XMMHUYECKON CBS3U (KOBaJEHTHAs,
WOHHAsl, METAUIMYECKasi, BOAOPOJHAsA), THUIl KPUCTAUIMYECKON PpPEETKH
KOHKPETHOT'O BELIECTBA,;

c(OPMUPOBAHHOCTb YMEHHSI OOBSCHATH 3aBUCHMOCTH CBOMCTB BEIIECTB OT
BUJAa XHMHYECKOW CBSI3U W THUMNA KPUCTALUIMYECKOW pPEIIETKH, OOMEHHBIH WU
JIOHOPHO-aKIIETITOPHBII MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

C(OPMUPOBAHHOCTh ~ YMEHMH:  KJIACCU(UIUPOBATh:  HEOPraHUYECKHUE
BEIIIECTBA 10 UX COCTaBY, XUMUUECKHE PEaKLUU MO pa3IMYHbIM IpU3HAKaM (YUCILY
U COCTaBy pEarupyrolux BELIECTB, TEIIOBOMY 3((EeKTy peakuuu, W3MEHEHUIO
CTETICHEH OKUCJIEHMSI DJIEMEHTOB, OOpaTHMMOCTH, Y4YacTHIO KaTajlu3zaTopa H
JIPYTHE); CAMOCTOATEIBHO BBIOMPATh OCHOBAHUSL M KPUTEPUU ISl KJIACCU(PUKALIMH
U3Yy4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIINA;

Cc(OPMUPOBAHHOCTb YMEHHUS PACKPHIBATh CMBICI NEPUOANUECKOTO 3aKoHa /I.
N. MenneneeBa u J1EMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENbHYIO
Y TIPOTHOCTUYECKYIO (PYHKIIHH;

c(OpMUPOBAHHOCTh YMEHHUH: XapaKTepu30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XUMHUYECKHX JJIEMEHTOB MEPBOIO—YETBEPTOrO MEPUOIOB
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[lepuoguueckoir  cucremsr .M.  MenneneeBa,  HUCHOJB3ys  TOHSATHS
«IHEPreTHYECKUE YPOBHM», «IHEPreTHYECKHE MOMYPOBHU», «S-, P-, O-aTOMHbIC
opOUTANIN», «OCHOBHOE U BO30YKIEHHOE JHEPre€TUUYECKUE COCTOSHUS aToOMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMMUYECKHUX 3JIEMEHTOB U MX
coenMHeHMW 1O nepuoaam u rpymmnam [lepmogmueckorr cucremsr . WM.
MenneneeBa, BAJIEHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX DJICKTPOHHBIX 000JIOUECK;

c(OpMUPOBAHHOCTh ~ YMEHHUM: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIME
XMMHAYECKME  CBOWMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  ITOATBEPXKAAThH
CYILLIECTBOBAHUE TE€HETUYECKOM CBA3M MEXIY HEOPraHMYECKMMH BEIIECTBAMU C
IIOMOLIBIO YPAaBHEHUM COOTBETCTBYIOINX XUMHUYECKUX PEAKLINN;

C()OPMUPOBAHHOCTh YMEHHUSl PACKpBIBaThb CYIIHOCTb: OKHCIUTEIbHO-
BOCCTAHOBHTEJIbHBIX PEAKIUI MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIO OanaHca
ATUX PEAKUUH; peaklril MOHHOrO OOMEHa IMYTEM COCTABIEHUA UX MOJHBIX H
COKpalI€HHBIX  WOHHBIX  YpaBHEHUW;  PEaKUMM  TUAPOIM3a;  pEeakLuil
KOMILIEKCOO00pa3oBaHus (Ha MpUMeEpe THAPOKCOKOMIUIEKCOB IIUHKA U aJTFOMHUHMS);

C(OPMUPOBAHHOCTb YMEHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHMS
XUMHYECKUX PEAKUUU C Yy4E€TOM HX DHEPreTUYECKUX XapPaKTEPUCTHUK, XapakKTep
U3MEHEHUSI CKOPOCTHM XHMHWYECKOM pEAKUWH B 3aBUCUMOCTH OT PA3IMYHBIX
(akTOpOB, a TAKXKE XapaKTep CMEUICHUS] XMMHUECKOTO PaBHOBECHS O] BIUSHUEM
BHEIITHUX Bo3aercTBuil (npunuun Jle Hlatensbe);

C(OPMUPOBAHHOCTb YMEHMsI XapaKTEpHU30BaThb XUMHUYECKHE peaKiuH,
JeXalle B OCHOBE IPOMBIIIICHHOIO IIOJYyYE€HHUS] CEPHOM KHUCIIOTBHI, AMMHAKAa,
o0mye HayyHble MPUHLMIBI XUMUYECKUX MPOU3BOJCTB; LIEJIECOOOPA3HOCTD
MIPUMEHEHUSI HEOPraHWYECKUX BEIIECTB B IMPOMBILIUIEHHOCTH U B OBITY C TOYKH
3peHUsl COOTHOLICHUS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTH BIAJCHUS CUCTEMOM 3HAHMA O METOAAaX HAy4YHOrO
NO3HAHUS SBJICHUN TNpUpOABl — HAOIIOJCHUE, H3MEpPEHHE, MOJEIMPOBAHUE,
HKCIIEPUMEHT (pPEaJIbHBIA U MBICIICHHBIH ), HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
YMEHUS IIPUMEHSTD 3TH 3HAHUS NPU IKCIIEPUMEHTAIBHOM HCCIICOBAaHNUH BEILIECTB
U Ui OOBSICHEHHS] XMUMHYECKHX SIBICHUHM, HMEIOUIMX MECTO B TPUPO/IE,
MPAKTUYECKOM JAEATEIbHOCTH YEI0BEKA U B IOBCEAHEBHON JKU3HU,

C(OPMUPOBAHHOCTb YMEHUS BBIABIATH B3aWMOCBSI3b XHUMHUYECKUX 3HAHUU C
NOHATHUAMU U IPEACTABICHUSAMHU JIPYIMX €CTECTBEHHO-HAYYHBIX IIPEAMETOB IS
00J1ee 0CO3HaHHOIO MOHUMAaHHUS MaTepUaIbHOTO €IUHCTBA MUPA;

C(OPMUPOBAHHOCTb YMEHHUS MPOBOAUTH pacu€Thl: C HCHOJIb30BAaHHEM
NOHSATUM «MaccoBas JIOJISI BEIIECTBA B PACTBOPE» M «MOJSPHAs KOHLICHTPALIUA»;
Macchl BElIecTBa UM 00bEMa rasa 1o M3BECTHOMY KOJMUYECTBY BEILIECTBA, Macce
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Wi 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEUIECTB; TEIIOBOTO 3(dekTa
peakluy; 3HAYEHUS BOJOPOJHOIO IOKA3aTeNsi PacCTBOPOB KHCJIOT M IIEJIOYEH ¢
M3BECTHOM CTEMEHBIO IHUCCOIMAlMHU; Macchl (00hEMa, KOIMYECTBA BEIECTBA)
IPOJYKTa PEAKIMU, €CIU OJHO U3 MCXOIHBIX BEIIECTB JAHO B BHUJIE PAacTBOpaA C
onpeeIEHHON MacCOBOM JI0JIeM pacTBOPEHHOTO BEIIECTBA WM JIaHO B M30OBITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa peakiuu,; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOSITENILHO IJIAHUPOBATH M IPOBOJUTH
XUMHYECKUH  SKCIEpUMEHT  (MpoBeIeHHWE  peakiuil  HMOHHOro  OoOMeEHa,
MOJITBEPK/ICHHE KaYeCTBEHHOI'O0 COCTaBa HEOPraHMYECKUX BEIECTB, ONpECIICHUE
Cpelbl PacTBOPOB BEILIECTB C TMOMOIIBI) HWHIWKATOPOB, H3YyYECHHE BIIUSHHUSI
pa3nuuHbIX  (AKTOPOB HA  CKOPOCTh  XMMHUYECKOW peakiMu, pelIeHue
AKCIIEPUMEHTAJILHBIX 3a/ady 1o TemaMmM «Metamwisly u  «Hemeramnsl») c
COOTIOZIcHUEM TIpaBUiI O0€30MacHOT0 OOpPAIEeHUs C BEIIECTBAMHU U JTAOOPATOPHBIM
o0opynoBanueMm, (HOpMyIUpoBaTh I€Jb HCCIENOBaHUA, MPEJCTaBIAThH B
paznuuHOi opMe pe3ynbTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OILEHUBATh HX
JIOCTOBEPHOCTb;

chOpMUPOBAHHOCTH YMEHHI: COOMIOAATH MPaBUIIA MOJIH30BAHUS XUMHUECKOU
nocynol u jabopaTopHbIM 00OpYyIOBaHHMEM, OOpAIllEHUs] C BEIIECTBAMU B
COOTBETCTBUU C HMHCTPYKUIMSIMU TIO BBHITIOJHEHUIO JTa0OpaTOPHBIX XUMHYECKUX
OTBITOB, HKOJIOTUYECKH II€JIe€COO0pa3HOr0 TOBEACHUS B OBITY W TPYAOBOM
NEATEIbHOCTU B LEJSIX COXPAHEHUSI CBOETO 3J0POBbs, OKPYXAIOLIEH MPUPOIHON
cpenbl W JIOCTUXKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABaTh OMNACHOCTh
TOKCHUYECKOTO JACHCTBUS HA KUBbIE OPraHU3Mbl ONMpPENEIEHHBIX HEOPraHUYECKUX
BEIIECTB, TOHUMAas cMbIca rmokazaress [1/1K;

c(OpMUPOBAHHOCTh YMEHHUM: OCYILECTBIISATh II€JICHANPABICHHBIA TOUCK
XUMUYECKON MH(OPMAINK B PA3TMYHBIX UCTOYHUKAX (HaydHas M y4eOHO-Hay4dHas
JAUTepaTypa, cpeacTBa MaccoBoil nHdopmanu, UHTEpHET U ApyrHe), KPUTHIECKU
aHAIM3UPOBATh XMMHUYECKYIO MH(OpMAIINIO, IepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUHM C MOCTaBJICHHON y4eOHOM 3a1aueii.
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TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosnuecrBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3aesoB U TeM (uudposbie)
n/n NporpaMMmel Bcero Konrpoapitbie | - Hpakririeckie oOpa3oBaTe/bHbIC
padoThI padoThI pecypesr
Pa3znen 1. TeopeTuyeckne 0CHOBBI OPraHUYeCKO XUMHH
IIpenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHUSI OPraHUYECKUX COSNMHCHHH A. M. 8 bubmumoreka [IOK
Bbytnepona
Wroro mo pazneny 8
Pa3znen 2. YrieBoaopoanbl
21 [IpenenbHbIE YriIeBOAOPOIbI — AJKaHBI, 5
LUKJIOATKAHbI
99 HenpenenbHble yrieBOIOPOABI: alKEeHBbI, 14 1
aJKaJUEeHbl, aJTKUHbI
2.3 ApomaTHueckue yrieBo1opoabl (apeHsl) 8
54 [IpupoaHble HCTOUHUKHU YTIIEBOAOPOIOB U UX 4
nepepaboTKa
2.5 l"anoreHnpou3BoAHBIE YTIEBOJOPOIOB 4 1
Hroro no pazneny 35
Pasnea 3. Kuciiopoacoaepxamme oprannyeckue coeJMHeHu st
3.1 Cnuprtel. @eHon 11 1
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KapOoHnunbHbIC COCTUHEHHUS: albICTU/IBI U

3.2 keToHbl. KapOoHOBbIE KMCIOTHI. CII0XKHBIE 21
s¢upsl. Kupsl

3.3 VYrieBojsl 9
Nroro no pazneny 41
Paznen 4. A3oTcoaepskaniue opranndeckue coeAHHeHUs

4.1 AMHHBI. AMUHOKHUCIIOTHIL. benku 12
Wroro no paznemy 12
Pa3nea S. BoicokoMoJsieKyIsIpHbIE COeAMHEHUS

5.1 BricokoMoOneKyIsipHbIE COEAMHEHUS 2
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 98
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TEMATHYECKOE IINTAHUPOBAHHUE 11 kaace

Ne rembr | Tema KounyecrBo yacoB | KoHTpoJibHBIC IpakTHyeckue
padoThl padoThI

1. Ctpoenue atoma 74. 7

2. Crpoenue BemectBa. JlucnepcHble cuctemsl. 11 4. 11 1

3. XuMuueckue peakuuu. 164. 16 1

4, BemectBa u ux cBoiictsa. 234. 21 1

5. XuMus B )KU3HH o01ecTBa. 44. 4 4

6. XUMHUUYCCKHH MTPAKTUKYM. 44, 4

7. Pe3epBHOE Bpems 3

Bcero 67 3 4
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IHOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHnyeckue
padoThbI

Jlara
HU3Yy4YCeHUA

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTesbHbIE

pecypchbl

HpeI[MCT M 3HAYCHUC OpFaHquCKOﬁ
XUMHH, ITPCACTABIICHUC O MHOFOO6pa3I/II/I
OpPraHu4Y€CKuX COEIUHECHUMN

01.09.2023

ouomoreka [[OK

DNeKTPOHHOE CTPOCHUE aTOMa YTJIepoaa
(ocHOBHOE U BO30YKJIEHHOE COCTOSTHUS).
BanenTHbIe BO3MOXHOCTH aTOMa yriepoaa

04.09.2023

XuUMHUYECKasi CBSI3b B OPraHUYECKUX
COCIMHCHMAX. MexaHU3Mbl 00pa30BaHMS
KOBaJICHTHOM CBSI3U, CITIOCOOBI pa3phiBa
CBsI3CH

05.09.2023

Teopus cTpoeHUs OPraHUYECKUX
coenquHennii A. M. byrieposa

08.09.2023

Buael uzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAs. DJIEKTPOHHBIE

3¢ (dEeKThl B MOJIEKYJIaX OPraHuYeCKUX
COeIUHEHUN

11.09.2023

[IpencraBnenue o kiaccupuKkaluy U
cucreMaTudeckas HomeHkiaarypa (IUPAC)
OpPraHUYEeCKUX BEILECTB

12.09.2023

Knaccudukamus peakinii B OpraHu4ecKoit
XUMHUHU

15.09.2023
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Cucrematusanusa U 00001IIeHNE 3HAHUH 10
TEME

18.09.2023

AJIKaHBI: TOMOJIOTHYECKUM PsizI, 001Ias
dbopMyra, HOMEHKIATYpa U U30MEPHUs,
ANEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOEHUE MOJICKYJT

19.09.2023

10

dusnyeckue U XUMUYECKHUE CBOICTBA
aJIKaHOB

22.09.2023

11

Haxoxaenue ankaHoB B IIpUPOJIC.
Crioco0bI MOJYYCHUSA U IPUMCHCHHUC
aJIKaHOB

25.09.2023

12

[uxnoankauel: o0mas popmyna,
HOMEHKJIaTypa U H30MepHs, 0COOCHHOCTH
CTPOCHHS 1 XUMHYECKHX CBOMCTB,
CHOCOObI MOJTY4YEHHSI U IPUMEHEHU

26.09.2023

13

Peurennie pacu€THbIX 3a/1a4 Ha
oIpe/eNIeHI e MOJIEKYJIIPHON (pOpMYJIIBI
OpPraHUYECKOr0 BEIIECTBA 10 MAaCCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOISIIUX B €ro
coctaB. CucremaTu3anus ¥ 00001IeHNe
3HAHHUH I10 TEME

29.09.2023

14

AJKEeHBI: TOMOJIOTUYECKUN Psifl, 00TIIast
dbopmyna, HOMEHKJIATYypa, JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKY L.
CTpyKTypHas U [IUC-TPaHC-U30MEPUS
aJIKCHOB

02.10.2023

15

dusnyeckue 1 XUMHYECKHUE CBOICTBA
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ankeHoB. [IpaBuno MapkoBHMKOBA 03.10.2023
16 CrnocoObI OJTy4YeHus: ¥ IPUMEH EHHE
aJIKEHOB 06.10.2023
Pemenne pacuérHbix 3a7a4 Ha
17 OTpe/IeICHIE MOJIEKYJIIIPHON (OpMYJTbI 09.10.2023
OpPraHWYECKOTO BEIIEeCTBA
AJKaaueHbl: CONPSHKEHHBIE,
18 M30JINPOBAaHHbIE, KyMYJIUPOBAHHBIE.
Oco6eII)-IHOCTI/1 3J'I,GK}”II’pZHHEFO CTPOEHHUS 10.10.2023
19 XVUMHYECKHE CBOMCTBA CONPSKEHHBIX
JECHOB 13.10.2023
20 CriocoObI TOMyYeHHs ¥ IPUMEHEHHE
aJIKaJEHOB 16.10.2023
[Tpaxktnueckas pabota Ne 1 mo teme
21 "Hovnyqeiﬁne STUJIEHA U U3YYEHHUE €r0 17 10.2023
CBOWCTB
AJKUHBI: TOMOJIOTUYECKUN psifl, 001Iast
29 dbopmyna, HOMEHKIATYpPa, dJIEKTPOHHOE
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI, 20.10.2023
¢dusnueckne CBOMCTBa
23 XuUMHUYECKHe CBOWCTBA AIKMHOB 93102023
24 KauecTBeHHbBIC peakIuy Ha TPOHHYIO CBS3b 94.10.2023
95 CriocoOb! OTyyeHHs ¥ IPUMEHEHHE
AJIKWHOB 27.10.2023
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26

Pemienue 3aau: pacy€Tel 1O YpaBHEHUIO
XUMHUUYECKON peakinu

07.11.2023

27

CucremaTtusanusg 1 00001IeHrEe 3HAHUM 110
TEME

10.11.2023

28

ApeHbI: TOMOJIOTUYECKUH psf, 001as
¢dopmya, HOMEHKJIATypa. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OeH30J1a U TONyoa, X (pundecKue
CBOMCTBA

13.11.2023

29

XUMHUYECKHE CBOMCTBA APEHOB: PEAKIINU
3aMeEIICHUS

14.11.2023

30

XHUMHUYECKHE CBOKWCTBA APEHOB: PEAKIUU
MPUCOEIUHEHHUS], OKUCIIEHHE TOMOJIOTOB
OeH3oa

17.11.2023

31

Oco0EHHOCT XUMUYECKUX CBOMCTB
CTHpoOIa

20.11.2023

32

Pemenne pacuérHsix 3a7a4 Ha
OTpe/eICHIE MOJIEKYJIIIPHON (POpMYJTbI
OpPraHUYECKOro BENIECTBA

21.11.2023

33

CriocoOb! OJTyyeHHs U IPUMEHEHHE
apeHoB

24.11.2023

34

I'enerudeckas CBS3b MCXKAY pa3JIMUHbIMU
KJIacCaMH YIJIE€BOJAOPOAOB

27.11.2023

35

Pacuérbl o ypaBHEHUSIM XUMUYECKUX
peakuuid. CucremaTu3anus u 06o0IeHre
3HAHUM 110 TeEME

28.11.2023
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36

[Tpuponusrii ra3. [lonyTHble HEQTSIHBIE
rasbl

01.12.2023

37

KameHHBbI yroJib v IpOAYKTHI €ro
nepepadoTKu

04.12.2023

38

Hed b 1 criocoOb! e€ mepepaboTKH.
[TpumMeHeHue TPOTYKTOB 1epepadboTKu
HePTH

05.12.2023

39

I'eneruueckas CBS3b MCKAY pa3JIM9YHbIMHA
KilacCaMH yrj€Boaopoa0B

08.12.2023

40

["anoreHonpou3BOHbIE YTIEBOJOPOIOB:
3JIEKTPOHHOE CTPOEHHUE; PEAKIINH
3aMelIeHUs rajoreHa

11.12.2023

41

JlelicTBHE 1IEenOUEH Ha
rajoreHIpou3BoaHbie. Bzaumozericreue
JIUTaJIOr€HAJIKAHOB C MATHUEM U LIMHKOM

12.12.2023

42

Cucrematusanus U 0000IIeHUe 3HAHNH T10
pazneny "YrieBonopoabl"

15.12.2023

43

KontposnpHas pabora 1o reme
"VraeBonopoas!"

18.12.2023

44

[TpenenbHbIE OHOATOMHBIE CITUPTHI:
rOMOJIOTHYECKUH psifl, oO1as popmyia,
CTPOEHHE MOJIEKYJI, U30MEpUs,
HOMEHKJIaTypa, Kjaccu puKanus,
¢u3nyeckure cBoicTBa

19.12.2023

45

XUMHUUYECKUE CBONCTBA MPEIEIbHbBIX
OJHOATOMHBIX CIUPTOB

22.12.2023
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Crioco0Os! oTyyeHHs ¥ MPUMEHEHHE

46 OJIHOATOMHBIX CIIUPTOB 25.12.2023
[TpocTeie apupbl: HOMEHKIATYpa U
47 uzomepus, OCOGG\I’{HOCTI/I du3nyeckux u 26.12.2023
XAMHUYECKUX CBOWCTB
MHOroaToMHBIE CIUPTHL: STUIICHTIIUKOIb U
48 I‘JII/IEIepI/IH, ux (pusnuecKue U XUMHUYECKHe 99.12 2023
CBOMCTBa
49 CriocoObl MoyYeHHs ¥ IPUMEHEHHE
MHOTOaTOMHBIX CITUPTOB 12.01.2024
50 deHom: CTPOEeHUE MOJIEKYJIbI, PU3NYECKHE
cBoiicTBa. TokcHYHOCTH PeHoa 15.01.2024
ol Xumuieckne cBoMcTBa peHomIa 16.01.2024
59 Crioco0Ob! oTyyeHus ¥ MPUMEHEHHE
benoa 19.01.2024
ITpakTueckas padorta Ne 2. Pemenue
53 HKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME
"CHI/II?I))TBI u peHomnb" ) 22.01.2024
54 CucremaTusanus u 00600111eHUE 3HAHUH 110
TeMe 23.01.2024
AJNBIeruipl ¥ KETOHBI: AJIEKTPOHHOE
55 CTpOeHUE KapOOHUIIBHON TPYIIIIHI;
TOMOJIOTHYECKHUE Pkl 001mas Gopmya, 26.01.2024
U30MEepHs U HOMEHKJIaTypa
56 Anberubl U KETOHBI: (pU3nUecKue
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CBOfICTBa; PCaKIuu NprUCOCANH CHUA

29.01.2024

S7

PeaKL[I/II/I OKHCJIICHHA U KQYCCTBCHHBIC
PCaKIIMH1 aJIbACTUAOB U KETOHOB

30.01.2024

58

CriocoObI OJTYYEHHUS aJIbJICTHI0B U
KETOHOB

02.02.2024

59

OZ[HOOCHOBHBIC IMPpCACIbHBLIC Kap6OHOBI>Ie
KHCJIOThI, 0COOEHHOCTH CTPOCHUA UX
MOJICKYJI

05.02.2024

60

N3omepus 1 HOMEHKIIaTypa KapOOHOBBIX
KHCIIOT, UX (PU3NYECKUE CBOMCTBA

06.02.2024

61

XUMHUYECKUE CBOMCTBA MPEAETbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

09.02.2024

62

Oco0GeHHOCTH CBOWCTB MypaBbUHOI
KHUCI0Thl. MHOr0oOOpasue kapOOHOBBIX
KHUCIIOT

12.02.2024

63

OcoOeHHOCTH CBOIMCTB: HEMPEACIbHBIX U
apoOMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucnoT. [IpeacraBuTeny BeICIINX
KapOOHOBBIX KMCIIOT

13.02.2024

64

Ilonstue o IIPOU3BOIHBIX Kap6OHOBbIX
KUCIIOT

16.02.2024

65

CriocoObI TOMTyYeHHs ¥ IPUMEHEHHE
KapOOHOBBIX KHUCIOT

19.02.2024

66

CrnoxxHble 2UPBI: TOMOJOTUYECKUM PSI,
obmras hopmyna, uzomMepus u

20.02.2024
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HOMEHKJIaTypa

67

dusnyeckue 1 XUMHYECKHE CBOICTBA
ahupoB

26.02.2024

68

Pemenue pacu€THbIX 3a/1a4: IO ypaBHEHUIO
XUMHUYECKOMN peaKINu, Ha ONpe/leJICHUE
MOJIEKYJIIPHON (POPMYJIBI OPraHUYECKOT O
BEIECTBA

27.02.2024

69

[Tpaktuueckas pabora Ne 3. Pemenue
HKCIEPUMEHTANBHBIX 3a/1a4 110 TeMe
"Kap6onoBsie kucyioThl. CiioxHbIe 3pupb!"”

01.03.2024

70

Kupsl: cTpoenue, puznyeckue u
XUMUYECKHE CBOMCTBA (THAPOIH3)

04.03.2024

71

OCco0eHHOCTH CBOWCTB KHUPOB,
COZIePIKAIMX OCTATKH HEPeaeIbHBIX
KUPHBIX KUCIOT. JKUpbI B ipupoie

05.03.2024

72

MBIJ'Ia KaK COJIM BBICIIINX Kap6OHOBBIX
KHCJIOT, UX MOIOIIECC }IeﬁCTBI/Ie. HOHSITI/IC (0]
CUHTCTUYCCKUX MOOIIUX CPpEACTBAX
(CMC)

11.03.2024

73

I'eneTnueckas cBS3b YrieBOJOPOIOB U
KHUCJIOPOJICOIEPKAIINX OPraHNYECKHUX
BELIECTB

12.03.2024

74

Pac4éTpl 10 ypaBHEHHSIM XUMHUYECKUX
peakuui

15.03.2024

75

Cucrematusanuus 1 00001IEeHUEe 3HAHUM 110
TEME

18.03.2024
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76

OO0m1ast xapaKTepuCTUKA YTIIEBOJIOB U
KJaccu (puKaIus yriieBogoB (MOHO-, TU- U
MOJI CaXapHIbl)

19.03.2024

77

Momnocaxapusl: (pu3NIecKrue CBOHCTBA U
HaxoXJeHUe B IPUPOIE

22.03.2024

78

IIpumeHneHue TIoKo3bl, €€ 3HAYCHUE B
JKU3HEEATEIIbBHOCTU OpraHu3Ma

01.04.2024

79

Ilncaxapnnbl: caxapo3a, MaJjibTO3a U
JakTo3a. HaxoxaeHue B mnpupoac u
IMPUMCHCHUC JHCaXapUu10B

02.04.2024

80

ITonmcaxapuabl: CTPOEHHE MaKPOMOJIEKY I,
¢u3nyeckre U XMMHUYECKHUE CBOICTBA,
IIpUMEHEHUE

05.04.2024

81

[TousiTe 00 MCKYCCTBEHHBIX BOJIOKHAX

08.04.2024

82

Pemenue pacueTHbIX 3a/1a4 Ha
oTpesieNieHHe TOJIM BbIX0/1a MPOAYKTa
pEaKIK OT TEOPETUYECKU BO3MOKHOTO

09.04.2024

83

Cucrematusanusa U 00001IeHrE 3HAHUH 110
pazneny

12.04.2024

84

KontponwsHas paborta mo teme
"Kucnopozaconepxkaiye opraHu4ecKue
coeMHeHus"

15.04.2024

85

AMUHBI: K1acCU(UKALNS, CTPOCHHE
MOJIEKYI, 001Iast popmya, U30MepHs,
HOMEHKJIATypa ¥ (PU3UIECKIE CBOMCTBA

16.04.2024
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86

XuMHu4ecKkre cBOMCTBa ann(aTHIeCKuX
aMUHOB

19.04.2024

87

AHWIVH: CTpOECHUE aHUITHA, 0COOECHHOCTH
XUMHWYECKUX CBOMCTB aHHIIHA

22.04.2024

88

CriocoOb! MoTyyeHHs ¥ IPUMEHEHHE
ann(paTH4ecKuX aMUHOB

23.04.2024

89

AMHMHOKHCIIOTBI: HOMEHKJIATypa U
nzomepusi, GU3NYECKue CBONCTRA.
OTtnenbHBIE TPEICTABUTENH OL-
aMHUHOKHCIIOT

26.04.2024

90

XuMHYeCcKHe CBOMCTBA aMHHOKHCIIOT, UX
OMOJIOrMYECKOe 3HAUCHNE aMUHOKHCIIOT.
CuHTE3 U TUPOIIN3 TIENTH/IOB

03.05.2024

91

benku xak mpupoIHBIE MOJIUMEPHI;
CTPYKTYpHI OEJIKOB

06.05.2024

92

XUMHUECKHE CBOUCTBA OEJIKOB

07.05.2024

93

AzoTcoaepxaliyie reTepoluKInIecKue
COCAUHCHUA. HyKJIeI/IHOBBIC KHCJIOTHI:
COCTaB, CTPOEHUE U OMOJIOrHUecKas poJib

13.05.2024

94

[TpakTuueckas pabora Ne 4. Pemenue
HKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME
"A3orcoaepxkanye OpraHu4ecKue
COECIMHEHUS"

14.05.2024

95

[TpakTuueckas padorta Ne 5. Perenue
AKCIIEPUMEHTAJIBHBIX 3a/1a4 10 TEME

17.05.2024
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"Pacrio3zHaBaHuE OpPraHUYECKUX
coequHeHun"

96

KonTtponsHas pabota o teme
"AzoTcoaepxKalirue opraHu4ecKre
coeHeHus"

20.05.2024

97

OCHOBHBIE HOHITHS XUMHH
BBICOKOMOJICKYJIAPHBIX COC[[I/IHGHI/If/'I u
METOAbI UX CUHTE3a —IIOJIMMECPpU3alus 1
IIOJIMKOHACH Callu A

21.05.2024

98

Pemmenue axcriepuMeHTaaIbHBIX 337124 110
Teme "Pacno3HaBaHMe IJIacTMacc U
BoJsiokoH" ITmacTmaccel. YTunusanus u
nepepadoTKa NIacTHKa

24.05.2024

99

DracTOMeEpbI: HaTypabHbINA
CHUHTCTUYCCKHUEC KaydYyKH. Pe3nna

100

BosnokHa: HaTypallbHbIE, HUCKYCCTBEHHBIE,
cuHTeTndeckue. IlomMepsl crienuantsHOro
Ha3Ha4YCHUS

101

[Tpaktuueckast pabora Ne 6. Pemenue
AKCIEPUMEHTANbHBIX 3a/1a4 110 TeMe
"Pacno3HaBaHue 1acTMace U BOJIOKOH"

102

O0001IeHNE U CUCTEMAaTH3aLU
M3YYCHHOr0 MaTepuraja 1o TeMe
"BricokoMOIeK YIS pHbIE COeNMHEHU"

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102




Xumus 11 kaace
KonnuyecTBo 4acoB mo yueOHOMY IUIaHy — 674. (2 4aca B HeJeJI10)

IIporpamma Oyaer MOJIHOCTHIO peajaiu3oBaHa 3a 674.

B Teuenue rojga BO3MOXKHBI KOPPEKTUBBI paboueil MporpaMMbl, CBsI3aHHBIE C 00BEKTUBHBIMH MPUUYUHAMH.

KAJIEHIAPHO - TEMATHYECKOE IINTAHUPOBAHUE

No narta Tema ypoka Jlom.
ypoka 3ananue
ITo ITo
mwiany | dakrty
Tema 1 Ctpoenue atoma (74.)

1 4.09 ATOM-CJIO)KHAs YaCTHIIA. §1 ymp. 1-
4

2 7.09 CocrosiHME 3JIEKTPOHOB B aTOME 82
ynp.2,4-6

3 11.09 DJEeKTpOHHBIE KOHPUTYPAIIMHA ATOMOB XUMHUYECKUX DJIEMEHTOB. §3 ymp.1-5

4 14.09 BaneHTHbIE BO3BMOKHOCTH aTOMOB XMMHUYECKUX AJIEMEHTOB. § 4 ymp. 5-
7

5 18.09 [Tepnonnueckuii 3axoH «llepuonnyeckas cucrema xuMnudeckux 3yeMeHToB .M. MenaeneeBa» B cBeTe §5 ymp.1-7

Y4EHHUsI O CTPOCHUHU aToMa.
6 21.09 O06o00m1eH e 3HAHUI 110 TEME 81-5
7 25.09 «CTpoeHue aToma
Tema 2 Ctpoenue BemecTBa. lucnepcupie cucrtemsl 11 4.
8 28.09 XUMUYECKas CBS3b. §6 ymp.1-7
9 2.10 MexMoneKyspHble B3aUMO1EHCTBUS. 86
Enunas npupoa XUMHUYECKOH CBSI3U

10 5.10 ['uGpuauzanys aTOMHBIX OpOUTaJIEN U T€OMETPHS MOJIEKYJI. 87

11 9.10 Teopust CTpOEHHsI XUMHYECKUX COSANHEHUI 88

12 12.10 OpraHu4eckue MOIMMEPBI. §9

13 16.10 Heoprannueckue noamMepbl 89

14 19.10 JHucnepcuble cucteMbl. Kimaccupukanus quCepCcHbIX CHCTEM §10 ynop.1-
4

15 23.10 Komnouaele cUCTEMBL. 810
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16 26.10 PacTtBOpBI. 810
17 9.11 O060011IeH e 3HAHUH 110 TEME CTPOCHHUE BEIIECTBA ynpS-7
18 13.11 KonTtponsHas pabora Nel «CtpoeHue BemecTBay.
Tema 3 Xumuueckue peakuuu. 16 4.
19-20 | 16.11- Knaccudukarus XuMu4ecKuxX peakiiuii B OpraHMueckoil 1 HeopraHM4ecKoi XuMHuu. §11 ynop.1-
20.11 6
21-22 | 23.11- TennoBbie 3¢ HEKTH U TPUIMHBI TPOTEKAHUS XUMHUYECKUX PEAKITUH. §12 ynp.6-
27.11 11
23 30.11 CKOpOCTh XUMHUYECKHX PEAKIIHH. §13 ynpl-
5
24 1.12 dakTopbl, BIAUSIIONME HA CKOPOCTh XUMUYeCKuX peakiuii. JI.O. 8§13
ymp.6-10
25 412 OO0paTUMOCTh XMMHUYECKUX peaKIuii. XMMUYECKOE paBHOBECHE. §14 ynp.1-
8
26-27 | 7.12- DnekTponuTuueckas auccounarus. (9/1) 815
11.12 ymp.10
28-29 | 14.12- I'unpomnus. §16 ynop.1-
18.12 11
30-31 | 21.12- DJIEKTPOIHN3. 821
25.12
32-33 | 28.12- [ToBTOpEeHUE U 0000TIICHHE.
11.01
34 15.01 KonTtponpnas pabora Ne2 «Xumuueckrue peaxkimm
Tema 4 BeuiecTBa u ux cBoiicTBa. 21 .
35 18.01 Knaccudukaius HeOpraHn4ecKuX BemeCTB 817
36 22.01 Kraccuukamms opraHi4eckux BEeIecTB 8§17
37 25.01 Mertamnisr. JL.O. 818
ynp.1-13
38 29.01 Kopposus metamios 8§19
39 1.02 Crioco0bl TOJTy4EHUSI METAJIIIOB. §20
40 5.02 MerTaibl rIaBHBIX OATPYII §22.
41 8.02 MeTasnibl TOOOYHBIX MOATPYIII 823
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42 12.02 Hemeramis 8§24
ymp.1-5

43 15.02 ["anorenst § 25ynp.8

44-45 | 19.02- Xaunpkorensl. Cepa. 826
22.02

46-47 | 26.02- Hemerasuisl nsiToM rpynmnsl 8§ 27
29.02

48-49 | 4.03- Hemerasibl ueTBepTON T'PYIIIIHL. 8§28
7.03

50-51 | 11.03- KucnoTel opraHnyeckrie 1 HeOPraHUIeCKHe. 8§29
14.03

52 18.03 OcHoBaHUsI OPraHUYECKUE U HEOPraHUYECKUE. 830

53 21.03 AMdOTEepHBIC OPraHNYECKUE U HEOPTaHUICCKUE COCTUHCHHUS . 8§31

54 1.04 ['eneTnyeckas CBsI3b MEXKY KJacCaMU HEOPraHMYECKUX U OPraHUYECKUX BEUIECTB. 8§32

55 4.04 O0o6nIeH e 3HaHUH

56 8.04 KonTponpnas pabora Ne3 BemnecTBa u ux cBolicTBa

XUMH4eCKUuil MPaAKTUKYM. 4 4.

57 11.04 [1.P.Nel [Tonyuenue coOupaHue u pacro3HaBaHHE Tra30B U U3YUEHUE UX CBOMCTB.

58 15.04 IT.P.Ne2 CxopocTh XUMHUYECKHX peakiil. XMMHUUYECKOE paBHOBECHE.

59 18.04 [1.P.Ne3 Pemienue sxciepuMeHTaIbHBIX 33/1a4 10 TeMe «MeTalibl U HeMeTasuIbD»

60 22.04 I1.P.4 UnenTudukanusi HECOPraHMIECKUX COCAMHEHHUI

Tema 5 Xumus B Jku3HHU 0011ecTBA 4 4.

61 25.04 XUMUS U IPOU3BOCTBO. 8§33

62 2.05 XUMHS M CENTLCKOE XO3AHUCTBO. 8§34

63 6.05 XuMust v 3KOJIOTHsL. COO0IIIEeHN

e

64 13.05 XWMUSI ¥ TIOBCETHEBHAS JKM3Hb YEJIOBEKa. 835

65 17.05- PesepBHOe Bpems

66 20.05-

67 24.05
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Jluteparypa u HHTEpHET-peCcypChl
1.0.C. I'abpuensn yueOHuk «xumus 11 kmace» 2018r. U3a. dpoda Mocksa
2. O0.C. I'abpuensn Hacrtonphas kHura yuurtens xumuu 11 kmace 2003r. poda Mockaa.
3. O.C. T'abpuensia Tectsl ynpaxuenus u 3anauu 11 kimacc 2003 Ipodha Mocksa
JJonoHuTebHAS JJUTEpPaTypa
1. N.I". Xomuenko CO0pHUK 3a1a4 U ynpaxHeHui mo xumuu i comr 2002r. Mocksa HoBast BoniHa
2. N.I'.Xomuenko COOpHUK 3a7a4 U yrpakHEHUH 1o xumuH 17 noctynatonux B BY3  2000r. Mocksa Briciias
IIKOJIa
3. A.C. Eropos Pemenne xumnueckux 3aaa4d 2000r. Pocros-na-Jlony
4. W.A.Jluncon 3anumarensHas xumusa 1996 JIpoda Mocksa
HNurepHer pecypcesbi:
1. Interneturok.ru
2. Videouroki.net
3. Resh.edu.ru
4. Infourok.ru
5. Rosuchebnik.ru
MarepuajibHO-TeXHHYECKOe 00ecredyeHue mMporpaMmbl
OpraHu3alioHHbIE YCIIOBUS, MTO3BOJISIONIME PEAIM30BATh COACPKaHUe 00pa30BaTEIbHON IPOrPaMMBbl, TPEANONIATaAI0T
Hanuyue ooopynoBanus neHTpa « Touka pocTtay:
- nrdposas 1adopaTopus MO0 XUMUH;
- IOMELIEHUS], YKOMIIEKTOBAHHOI'O CTaHAAPTHBIM Y4€OHBIM 000pY/I0BaHUEM U MEOENbIO (10CKa, TapThl, CTYbs,
mKagbl, TEKTPooOECTIeueHUE, pAKOBHHA C XOJIOHOW BOJAOIPOBOAHON BOJIOM);
- KOMIUIEKT ITOCYZbl U 000PYJOBaHUS AJIsl YIEHUUECKUX OIIbITOB;
- HabOp pEaKTUBOB;
- MYJIbTUMEIUMHOTO 000pyI0BaHus (KOMIIBIOTEP, HOYTOYK, TPOEKTOP, (PJI3LI- KapThl, SKpaH, CPEJICTBA
TEJIEKOMM YHUKAIUH (JIOKAJIbHBIE IIKOJIbHBIE CETH, BBIXOJl B UHTEPHET).
- CTaKaHbl XMMHYECKUE PA3HBIX PA3MEPOB, MPOOUPKH IEMOHCTPAIIMOHHBIE PA3HBIX PAa3MEPOB, Ta0OPATOPHBIN IITATUB,
CIUPTOBKH JIAOOPATOPHBIE, JIOXKKHU ISl COKUTAaHUS BEILIECTB, BECHI
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 11 xnacc/ I'abpuensna O.C., Ocrpoymon W.I'., CnankoB C.A., JI€EBkun
A.H., AkuinonepHoe o6miectBo «M3narenbcTBo «lIpocBemeHue

xumus 10 knace ['abpuensa O.C. yriny6neHHbiid ypoBeHb, JJPODA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

xumus 10 kmace ['abpuensa O.C. yrinyonennsiii ypoBenb, [[PODA

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
UHTEPHET
1. Interneturok.ru2. Videouroki.net3. Resh.edu.ru 4. Infourok.ru 5.

Rosuchebnik.ru
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