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MHOSACHUTEJIbBHASA 3AIIMCKA

[Iporpamma mo XMMHUHM Ha YpOBHE OCHOBHOTO 00111ero oopasosanus B MKOY
«Boponosckas COIID» coctaBnena Ha ocHoBe YMK no xumum nasi 10 ximacca
(yrmyonennsiit yposenb) O.C. I'abpuemnsn, N.I'. Octpoymos, C.A. Cinaakos.

XuMusi Ha ypOBHE YIIIyOJIEHHOTO HW3YYCHHS 3aHMMaeT Ba)XKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAydyHOro oOpa3zoBanus yuwammxcs 10-11 kmaccos.
W3yuenue mpenmera, peanuzyeMoe B ycioBHUAX JupdepeHnrnpoBaHHOTO,
npodwIbHOTO OOyYeHHs, TPU3BAHO OOECTICUUTh OOIIe00pa30BATEILHYIO M
OONIEKYIbTYPHYIO TOJTOTOBKY BBIIIYCKHUKOB IIKOJIbI, HEOOXOJIUMYIO JIJIst
aJlanTaluyd uX K ObICTPO MEHSIOUMMCS YCIOBUSIM JKM3HU B COLIMYME, a TAKXKe JJIs
IPOJOJKEHUST 00y4YeHUs B OpraHu3alusx Npo(eCCUOHANBHOIO 00pa3oBaHMs, B
KOTOPBIX XUMHUS SIBJIICTCS. OJTHOU U3 MMPUOPUTETHBIX JUCIUTIINH.

B mnporpamme mno XUMUM HazHaueHHE Mpeamera «XUMHs» TOJydyaeT
noJpOOHYI0  MHTEPHPETAldi0 B COOTBETCTBUM €  OCHOBOIOJIArarolIMMU
nosnoxenusMu OI'OC COO o B3auMOOOYCJIOBJIEHHOCTH IIENeH, COJIEepiKaHus,
pe3ysabTaToB OOy4YeHUST W TpeOOBaHW K YPOBHIO TMOJTOTOBKU BBIITYCKHHUKOB.
CBUIETEILCTBOM TOMY SIBJISIFOTCSI CJICAYIOIIME BBITIOJHIEMbIE TPOrpaMMON TIO
XUMHH PYHKLIUU:

e UH(OPMAIMOHHO-METOAMYECKAsA, pealu3alus KOTOpol oOecreurBaeT
MOJIyYCHUE MPEACTABICHUA O IENAX, COAEpKaHUM, OOIIEH CcTpareruu
00y4eHUsl, BOCIIUTAHUS U Pa3BUTHUS OOyJarOIIMXCs CPEACTBAMU MPEIMETa,
M3Yy4aeMOoro B paMKaxX KOHKPETHOTO mpoQuis;

e OPraHU3alMOHHO-TUIAHUPYIOIIA, KOTOpast npeaycMaTprBaeT
OTIPEICNICHUE: TPUHIMIOB CTPYKTYPUPOBAaHUS U TIOCJEI0BATEIbHOCTH
U3y4YeHHUs] y4eOHOro marepuaia, KOJMUYECTBEHHBbIX M Kau€CTBEHHBIX €ro
XapaKTEePUCTHUK; MOJIXOA0B K (POPMHUPOBAHUIO CO/EPKATEILHOM OCHOBBI
KOHTPOJISI U OLIGHKH O0O0pa30BaTENbHBIX JOCTHMKEHHHA OOYyYaroumxcs B
paMKax MTOTOBOM arrecTaud B (OpPME E€IUHOTO TOCYIapCTBEHHOTO
HK3aMEHa M0 XUMHUHU.

[Iporpamma 1711 yriayOI€HHOTO M3Y4YEHUS XUMHUH:

e YCTAHABIMBACT WHBAPUAHTHOE MPEAMETHOE COMEpKaHHe, 00s3aTebHOE
Ul M3Y4eHHS B paMKax OTACIbHBIX MpoQuieH, mnpeaycMaTpuBacTt
pacmpeniesieHie W CTPYKTYpUpOBaHHME €ro Mo KiaccaM, OCHOBHBIM
coJiepKaTeabHbIM JTUHUAM/pa3/iesiaM Kypca,

e 1a€T MpUMEPHOE paclpejielieHne y4eOHOTO BpPEMEHH, PEKOMEHIYEeMOIO
JUTSL IBy4YEHUS OTJEIbHBIX TEM;

e TIpeasiaraeT MPUMEPHYI0 TIOCIENOBATEIbHOCTh W3YUYEHHUS Y4EOHOTO
Marepuaia ¢ y4€ToM JIOTHMKH MOCTPOCHHUS Kypca, BHYTPHUIPEAMETHBIX U
MEKIIPEIMETHBIX CBS3EH;



e aéT METOJIUYECKYIO MHTEPIPETALIMIO 1IeTIel U 3a[1a4 W3Y4YCHUS TpeIMeTa
Ha yIIyOJIEHHOM YpOBHE C y4ETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpegHero ooOmero o0pa3oBaHMSA, COJEPXKATEIbHOW  XapaKTEPUCTHUKH
IUIAHUPYEMBIX PE3yJbTaTOB OCBOEHMS OCHOBHOM 00pa30BaTeNbHOM
IIPOrpPaMMbl CpEIHEro o011ero o0OpazoBaHus (JIMYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKKE C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX ~ JEHCTBUIl  OOydaromerocss IO OCBOEHUIO
COJZIEpKaHUs IPEIMETA.

[To BceM Ha3BaHHBIM TO3UIMSAM B IPOTPaMME MO XUMHH MPEAyCMOTpEHa
IPEEMCTBEHHOCTh C OOYYEHHEM XUMUM HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi. 3a mpeAenaMd YCTAaHOBJCHHOW MpPOrpaMMOM MO  XUMUHU
00s13aTeNbHOM (MHBAapUAHTHOW) COCTABIIAIOIICH COAEpKaHUA Y4E€OHOTO IMpenmMera
«XUMHS» OCTaETCS BO3MOYKHOCTh BBIOOpA €r0 BapUAaTMBHOW COCTAaBJISIOLLIEH,
KOTOpasi JOJKHA ONPENENAThCS B COOTBETCTBUM C HANpPaBJICHUEM KOHKPETHOTO
npo¢uis 00ydeHus.

B cootBerctBuM ¢ koHuentyanbHeiMU moJiokeHusMu PI'OC COO o
Ha3HAYEHUM TMPEIMETOB O0a30BOTO M YIUIyOJEHHOTO YpPOBHEH B CHUCTEME
nupdepeHMpoBaHHOr0 00Yy4EHHsT Ha YpOBHE CpeAHEro oOiiero oOpa3oBaHMs
XUMHSI HAa YpPOBHE YINIyOJNEHHOTO W3YUYEHHUs HANpPaBICH Ha pealnu3aluio
NPEEMCTBEHHOCTH €  TOCJEAYIOLIMM  3TallOM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHMsi B paMKax M3YyYEHUS CHEHUAIBHBIX ECTECTBEHHO-HAYYHBIX H
XUMHUUYECKUX AUCLMIUIMH B By3aX U OpraHu3alUsaX CpeIHEro npodeccuoHalIbHOTO
oOpazoBanusi. B 3TOil CBs3BUM wu3ydeHHe mpeamera «XUMHs» OpPHUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha pacllMpeHue U YIUIyOJIeHHE TEOpETUYECKOW |
NPaKTUUYECKOW MOATOTOBKH O0YYarOLIMXCs, BEIOPABIIMX ONPEAEIEHHBIN MPohuib
00y4eHUs1, B TOM YHUCJIE C MEPCTIEKTUBOM MOCIEAYIOLIETO MOTYYEHHSI XUMHUUECKOTO
o0pa3oBaHus B OpTaHMU3aLUAX MPOoQecCcHoHATLHOTO 00pa3oBanus. Hapsay ¢ atum,
B cBere TpeboBanuit GI'OC COO K maHUPYEMBIM peE3yJibTaTaM OCBOCHHUS
beneparbHOM 00pa3oBaTEIbHON MPOTPAMMBI CPEIHETO o00Iero o0pa3oBaHUs
U3ydeHue IMnpeaMera «XuMHUs» OpPHEHTUPOBAHO TaKKe Ha pelleHue 3a1ady
BOCTIMTAHMSI M COIMAILHOTO Pa3BUTHs OOydaronmxcs, Ha (OPMHUPOBAHHUE Y HHUX
OOIEMHTEIUIEKTY AITbHBIX YMEHHUI, YMEHUW palMOHAIM3AaIMU Y4eOHOro Tpyaa |
0000MIEHHBIX CIMOCOOOB  JCSATEIILHOCTH, HWMEIOIMIMX  MEKIUCITUTIIMHAPHBIMH,
HAJINPEAMETHBIN XapaKTep.

CocraBmsitouiMu npeaMera « XUMUs» Ha YPOBHE YIIyOJIEHHOTO M3Y4YCHHS
ABJIAIOTCS  yriyOn€HHble Kypchl — «Opranudeckas xumus»y u «OOmas u
Heopranuueckas xuMus». [lpu onpeneneHun moaxoa0B K 0TOOpPY U CTPYKTYpPHOI
OpraHu3aluu COJEPX aHUsl ATHX KypCcOB B TMpOTpaMMe MO XHUMHH 3a OCHOBY



npunatel nonoxenuss OI'OC COO o pazmuuusx 0a30BOro M yriryOJIEHHOTO
YPOBHEH M3Y4YECHUS IPEIMETA.

OcHoBy coaepkanusi KypcoB «Opranuyeckas xumusi» u «OOmas u
HEOpraHWdeckas XUMUsS» COCTABISIET COBOKYIHOCTb MPEAMETHBIX 3HAHUU U
YMEHUH, OTHOCAIIMXCS K 0a30BOMY YpPOBHIO M3YYEHHUs MpeaMmera. JTa cucTemMa
3HAaHUU TOJy4aeT OMpeAeNEHHOE TEOPETHYECKOe JOTOJIHEHHUE, MO3BOJISIONIee
OCO3HAHHO OCBOUTH CYILIECTBEHHO Ooyblmii 00BEM  (haKTOJOTUYECKOTO
marepuana. Tak, Ha yriayOJ€HHOM YpOBHE M3yUEHHUS MpenMera oOecriedeHa
BO3MOYHOCTh 3HAUUTENLHOTO YBEIMYECHUS O00BbEMa 3HAHUM O XUMHUYECKHX
ANIEMEHTaX U CBOWCTBAX MX COCAMHEHUN HA OCHOBE PACIIMPEHUS U YTITyOJICHUS
NpEICTaBICHUNA O CTPOCHHUU BEIECTBA, XUMHUYECKOW CBSI3M M 3aKOHOMEPHOCTAX
NPOTEKaHMsI PEaKIIHii, pacCCMAaTPUBAEMbIX C TOUKH 3PEHHUS XUMUYECKOW KUHETUKU
U TepMoauHamMuku. M3yudeHwe mnepuonuyeckoro 3akoHa u Ilepuonmaeckoit
CUCTEMbl ~ XUMHYECKHUX  JJIEMEHTOB  Oa3upyercss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX TMPEJCTABICHUSAX O CTPOSCHHH aroma. XUMHUYECKasi CBS3b
OOBSICHSIETCS] C TOUKH 3PEHHsI SHEPTETUUECKUX M3MEHEHUN pu e€ 00pa3oBaHUU U
paspylleHNH, a TakkKe ¢ TOYKU 3pEHHUS MEXaHU3MOB e€ oOpazoBanusi. M3yuenue
TUMOB  peakuuil  jomojssercss  (GOPMUPOBAHHMEM  MPEICTaBICHUH 00
AIIEKTPOXUMHUYECKUX TPOIIECCaX U DIEKTPOJIM3E PACTIaBOB M PAaCTBOPOB BEIIIECTB.
B kypce oprannyeckoil XMMHUHM TIPU PACCMOTPEHUU PEAKIIMOHHON CIIOCOOHOCTHU
COGIMHEHUN ynensercs ocoboe BHUMaHKHE BOTIPOCaM 00 AJIEKTPOHHBIX d(PdeKTax,
O B3aMIMHOM BJIMSTHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX PeaKIuil.

Ocoboe 3HaueHWe UMEET TO, YTO Ha COACPXKAHUE KYypCOB XUMHUH
yrIyONEHHOTO YPOBHS M3YUYEHUS JUIS KJIACCOB OMPEAeNEHHOTO poduist (TJIaBHBIM
oOpazoM Ha WX CTPYKTYpY M XapakTep [OMOJHEHUH K oOIiel cucreme
NPEIMETHBIX 3HaHUI) OKa3bIBAIOT BIMSHUE CMEXKHBIE MTPEIMEThL. Tak, Harpumep,
B COJCPKAHUU TIPEIMETa Il KJIACCOB XMMHUKO-(PU3UIECKOro mpoduisi 00JbInoe
3HaYeHne OyAyT MMETh DJIEMEHTHI y4eOHOTO Marepuana mo obmei xumuu. [Ipu
W3yYCHUU TpeaMeTa B JIAHHOM CJydae akIeHT OyJeT cielnaH Ha OOIIHOCTh
METOJIOB TIO3HAHUs, OOIIHOCTh 3aKOHOB M TEOPUI B XUMHUH U B (PU3UKE: aTOMHO -
MOJISKYJSIpHAst Teopusi (MOJISKYJIsIpHasi Teopusi B (U3MKE), 3aKOHBI COXPAHEHHUSI
MacChl W DHEPTUH, 3aKOHBI TEPMOIHMHAMUKH, ODJICKTPOJM3a, TPEACTABJICHHUS O
CTPOCHUH BEIIECTB U JPYTOe.

B TO e Bpems B coAep)KaHUM TpeAMeTa Il KIAacCOB XHUMHUKO-
Ounosiornyeckoro mpoduist O60JbIIMK yaenbHbIA Bec OyAeT MMETh OpraHHdyecKas
XuMus. B 3TOM cilydae TpEIOCTaBIIIETCS BO3MOXKHOCTH i1 Oouiee
OOCTOSAITEILHOTO ~ PAacCMOTPEHMS XUMHYECKOM OpraHu3alMu  KIETKH  Kak
OMOJIOTHYECKON CHCTEMBbI, B COCTaB KOTOPOW BXOIAT, K TPHUMEPY, TaKHE
CTPYKTYpHBIC KOMIIOHEHTBI, KaK JIAMUABI, OCIKH, YIJICBOJbI, HYKJICHHOBHIC



KHUCJIOTHI U apyrue. [Ipy 3TOM 3HaHUSA O COCTaBE M CBOMCTBAX IPEICTABUTENICH
OCHOBHBIX KJIACCOB OPTaHUYECKUX BEILECTB CIyXKaT OCHOBOM JUIA W3Y4ECHMUS
CYILLHOCTH ITPOLIECCOB (JOTOCUHTE3A, JbIXaHUS, UILEBAPEHHUS.

B mnmane QopMupoBaHusi OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOEHHS
0OIIIeHayYHBIX METOI0B MO3HAHUS U OTbITA MPAKTUYECKOTO MPUMEHEHHUSI HAyYHBIX
3HAHUM HM3ydEHUE NpeaMmera «XUMUs» Ha YIIIyOJEHHOM YPOBHE OCHOBAHO Ha
MEXNPEIMETHBIX CBA35SX C YYEOHBIMH MpPEIMETaMHU, BXOJSAIIMMHU B COCTAaB
npenaMeTHbIX obnacTeld «EcTecTBEeHHO-HayuHble NpeAMETb, «Maremaruka u
uH(popMaTHKa» U «PyCCKHI S3bIK U JIUTEPATYPay.

[Ipy w3yyeHum ydeOHOro mpenmera «XUMHsS» Ha YIrIIyOJNEHHOM YpPOBHE
TaKXe, Kak Ha YpOBHE OCHOBHOT'O M CpPEIHEro oduiero oopazopanus (Ha 6a30BOM
YPOBHE), 3a/1a4eil MEPBOCTENEHHOW 3HAYMMOCTH SIBJISIETCA (POPMUPOBAHUE OCHOB
HAayKd XUMHM Kak oOOJaCTM COBPEMEHHOIO €CTECTBO3HAHMS, NPAKTUYECKOUN
JEATEIbHOCTH YEJI0OBEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYpbl. Penienune
TOW 3a7a4u Ha YIIyOJEHHOM YpPOBHE U3YYEHHMs NpEAMETa MpeArosaraet
peaM3anuIo TaKuX LENeH, KakK:

e (opMUpOBaHUE TIPEJCTABICHUN: O MaTrepUAIbHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTAX M NO3HABAEMOCTH SIBJIEHUM ITPUPOJIBI, O MECTE XUMUU B
CUCTEME E€CTeCTBEHHbIX HayK M €€ BeAyllel posm B oOecneueHuu
YCTOMUMBOTO  pa3BUTHSI  YEJIOBEUECTBA: B  PEUIGHUHM  MpoOseM
HKOJIOTMUECKOM, SHEPreTUYECKON M MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU
MEJMLMHBI, CO3[JaHNH HOBBIX MaT€pHUaIOB, HOBbIX HCTOYHHUKOB 3HEPTUH, B
00ecreueHNH PalMOHAILHOTO MPHUPOIONOJb30BaHUsA, B (POpMUPOBAHUU
MHUPOBO33PEHUS] U OOIIEH KyJIbTyphl UEIOBEKa, a TaKkKe SKOJOTUYECKH
000CHOBAHHOTO OTHOUIECHHUSI K CBOEMY 3/I0POBBIO M IPUPOIHOM CPENE;

e OCBOCHHME CHCTEMBl 3HAHMH, JICXKAIIMX B OCHOBE XHMHYECKOMU
COCTABJISIIOIIEH €CTECTBEHHO-HAYYHOU KapTHHBI Mupa: PyH1aMEeHTaIbHbIX
IIOHATUM, 3aKOHOB U TEOPUM XHWMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHHHM BENIECTBA HA Pa3HbIX YPOBHAX — aTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKHX U
KHHETUYECKUX 3aKOHOMEPHOCTIX IMPOTEKAHUS XUMHUYECKUX PEaKUui, O
XUMHYECKOM PAaBHOBECUH, PACTBOPAX M AUCIIEPCHBIX CUCTEMAX, 00 00X
HAYYHBIX IPUHIUIIAX XUMUYECKOT0 TPOU3BOJICTBA,

e (opmupoBanue y 00 yJaronmxcst OCO3HAHHOTO TIOHUMAaHUS
BOCTPEOOBAHHOCTA CHUCTEMHBIX XHMUYECKUX 3HAHUU [JIs1 OOBSCHEHMS
KIIFOYEBBIX HEH M TpoOJIeM COBPEMEHHOM XUMHUH, I OOBSICHEHUS U
IIPOrHO3UPOBAHMS SIBJIEHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPHUPOLY;
IPaMOTHOTO pEIIeHUs MpoOieM, CBI3aHHBIX C XUMHUEH, IPOrHO3UPOBAHUS,
aHaJIM3a M OIICHKH C MO3UIIMHN HKOJOTHIECKON 0€30MacHOCTH TOCIIEACTBHIMA



OBITOBOWI M TIPOW3BOJCTBCHHOW JIEATEIILHOCTH YEIOBEKa, CBS3aHHOW C
XUMHYECKUM  TIPOM3BOJICTBOM, HCIMOJb30BaHMEM M TMepepaboTKoOn
BEILECTB;

e yIOyOJIeHWE TIPEACTABICHWH O  HAYYHBIX METOJaxX TO3HaHUS,
HEOOXOAUMBIX i1 TPUOOpPETEHUS] YMEHUN OPHEHTUPOBATHCS B MHpE
BEIIECTB M OOBSCHEHUS XHUMHWYECKUX SIBJICHUN, HUMEIOIMX MECTO B
MPUPOJIC, B MPAKTUYECKOM AESITEIIbHOCTH U MOBCEITHEBHOM JKU3HM.

B myane peamuzanmu mepBOOYEPEAHBIX BOCHUTATEIbHBIX M Pa3BUBAOIIMX
(GYHKIOMA TIETOCTHOM CHCTEMBI CPEIHEro 00Iero oOpa3oBaHUS MPU M3YYCHHH
npeaMera «XuMHsD» Ha YIUIyOJIEHHOM YpOBHE OCOOYIO  aKTyaJbHOCTb
MpUOOPETAIOT TAKKE LIETN U 3a]1a4H, KaK:

e BOCHHUTaHHE YOEKIEHHOCTH B TI03HABAEMOCTH SIBJICHUWA MPHUPO/IbI,
YBOXEHUS K TMPOLIECCY TBOpPUECTBA B OOJACTH TEOPETUYECKUX U
MPUKIAAHBIX HCCIICAOBAaHUN B XUMUH, (OPMHUPOBAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

e pa3BUTHEC MOTHBAIIMKU K OOYYEHUI0O U TIO3HAHHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIFO M CAMOBOCIIMTAHHIO  HAa  OCHOBE  YCBOCHHS
00111e4eNI0BEYECKUX LIEHHOCTEH;

e Ppa3BUTHE NO3HABATEIIBHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
crocoOHocTe oOywaromuxcsi, (GOpMUPOBAHUE Y HUX CO3HATEIHHOTO
OTHOIIIEHUS K CaMOOOPa3OBAHHMIO M HEMPEPHIBHOMY OOPA3OBAHUIO KaK
YCJIOBHIO YCTIEIIHOW NMPO(PECCHOHATIBHON M 0OIIECTBEHHOMN AeATENbHOCTH,
OTBETCTBEHHOI'O0 OTHOIIEHUS K CBOEMY 3J0pPOBbIO M TMOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HH;

e (opmupoBaHUe YMEHHUU U HABBIKOB Pa3yMHOIO TMPHUPOIOTIOIH30BAHMUS,
Pa3BUTHE DKOJIOTUMECKOHN KYJIbTYpHI, MPUOOPETEHHUE OTbITa OOIIECTBEHHO -
TIOJIE3HOM SKOJIOTUYECKOU IEATEIIbHOCTH.

OO611ee 4ynclio 4acoB, NPEIYCMOTPEHHBIX Ui U3YUYEHUSI XUMHUU Ha yTiIyOJIEHHOM
ypOBHE cpeaHero odmero odpazoBanus, coctasisier 204 gacoB: B 10 kimacce —
102 yaca (3 yaca B HEZIEIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

OPT'AHUYECKASA XUMUA

TeopeTrnueckne 0CHOBBI OPraHUYeCKO XMMUH.

[Ipenmer © 3HAUYEHHWE OPraHMYECKOM  XUMHUH, IIPEICTAaBICHHE O
MHOT000pa3uy OPraHUYECKUX COCTUHEHHIA.

DJIEKTPOHHOE CTPOEHHE aroMa YIJIEpoJa: OCHOBHOE M BO30YXIEHHOE
COCTOSIHMA. BanieHTHbIE BO3MO>KHOCTH aTroMa yriepoja. XUMHUYecKas CBS3b B
OpPraHMYECKUX COEIMHEHUsAX. THulbl THOpUAM3AIMM AaTOMHBIX OpOuTanen
yraepoja. Mexanu3mbl 00pa3oBaHMsl KOBAJIEHTHOM CBA3M (OOMEHHBIM U JOHOPHO -
akuenTtopHbii). Tumbl mnepekpblBaHHUA ATOMHBIX OpOUTalell, G- W T-CBS3U.
OnunapHas, 1BOMHAs U TpoiHas CBi3b. CHOCOOBI pa3phiBa CBA3EH B MOJIEKYJIaX
oprannueckux BemecTB. [loHATHE O CBOOOOHOM paaukaie, Hykieopuwie Hu
ANEeKTp o Puie.

Teopust cTpoeHuss opranumdeckux coeauHennid A.M. byrtnepoBa wu
COBPEMEHHBIE MPEACTABICHUS O CTPYKTYPE MOJIEKYJ. 3HaYEHUE TEOPUU CTPOCHUS
OpraHMYeCKUX COoequHEHU. MOoJNeKyasipHble U CTPYKTypHbIE  (QOPMYJIBL.
CtpykTypHble (POpMyJibI  pa3iUYHbIX BHAOB: pa3BEPHYTass, COKpalI€HHas,
ckenmetHast. M3omepus. Buubl wm3oMmepum: CTpPYKTypHas, HNPOCTPAHCTBEHHAS.
OnexTpoHHbIe APPEKTHI B MOJIEKYJIaX OPraHU4eCKUX COCAUHEHUHN (MHIYKTUBHBIN
U ME30MEpHBIi 3P HEKThI).

[IpencraBnenne o KiaccuukalMu OpraHUYecKux BemecTB. l[loHsAThe o
dbyHKIMOHAIBbHOM rpymme. ['oMosorus. ['oMosiornyeckue psiapl. CucteMarudeckas
HOoMeHKatypa opranudeckux coeauHeHuit (IUPAC) u TpuBHaibHbIE Ha3BaHUS
OTAEIIbHBIX MPEICTABUTEIICH.

OcobeHHOCTH W KiIaccUUKAIMSA OpPTraHUYECKUX peakiuil. OKUCIUTEIbHO -
BOCCTAHOBUTEIbHBIC PEAKIIUU B OPTAHUIECKOU XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl W3YUEHHS BELIECTB W MX MPEBPALICHUM:
O3HAaKOMJIEHHE C o00Opa3llaMh OpPraHMYECKUX BEIECTB W MaTepuajaMH Ha HX
OCHOBE, OMBITHI TI0 TPEBPAILICHUIO OPraHUYECKHX BEUIECTB IPU HarpeBaHUU
(mmaByieHue, OOYIJIMBAaHWE WM TOPEHHE), KOHCTPYUPOBAHHUE MOJENEH MOJIEKYII
OpraHNYECKUX BEIIECTB.

YriaeBoaopoasnl.

Aunkanbl. ['oMoJiorueckuii psal alkaHoB, oOiast popmyia, HOMEHKIAaTypa U
M30Mepus. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ATKAHOB, SP°-
rudpuaM3anusl aTOMHBIX OpOUTanel yriepoja, o-CBs3b. Duanueckue CBOKWCTBA
AJIKAHOB.



XAMUYECKHME CBOMCTBA AQIKAHOB: PEAKIMM 3aMEIICHUS, W30MEPU3ALINH,
JNEruIpUpOBaHUs, TUKIN3aUK, IUPOJIN3a, KPEKUHra, ropenus. llpencrasnenue o
MEXaHU3ME PEaKLUi PaAUKAIBHOTO 3aMEILIECHUS.

Haxoxxaenue B npupoje. CriocoObl NoTydeHus: U MPUMEHEHUE aJIKaHOB.

[uxnoankansl. O6mas Gopmyna, HoMeHKIaTypa U uzomepus. OcobeHHoCTH
CTPOCHHUSI M XHMHUYECKMX CBOWCTB MalbIX (LUKJIOMNPOIAH, UUKIOOYTaH) U
OOBIYHBIX (LMKJIOMEHTAH, LUKJIOreKCcaH) HMUKIoankaHoB. CriocoObl MOMydeHUs U
IPUMEHEHNUE TUKIIOATKAHOB.

Ankenbl. ['oMoJIOTHYIECKHA Psii aKEHOB, oOmIasi GpopMysia, HOMEHKIATypa.
DNEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] alKCHOB, SP°-
rudpuam3anusl aroOMHbIX OpOuTalel yriepona, o- U m-cBi3U. CTpyKTypHas U
reomerpuueckass (Iuc-TpaHc-) wuzomepus. DuU3MUYecKHe CBOWCTBA AJIKEHOB.
XUMUYECKHE CBOMCTBA: PEAKIMM MPUCOECAUHEHHUS, 3aMELICHUS B O-TIOJIOKEHUE
IPU JBOWHOM CBSI3M, NOJMMEpU3alMU U OkucieHus. [IpaBuimo MapkoBHUKOBA.
KauecTBeHHbIE peakliMi Ha JBOWHYIO CBA3b. CIIOCOOBI MOTYYEHHS] U IPUMEHEHHUE
AJIKEHOB.

Ankanuensl. Knaccudukanys ankagueHoB (CONpsKEHHBIE, M30JIUPOBAHHBIE,
KymynupoearHuie). OCOOCHHOCTH IEKTPOHHOTO CTPOCHUS M XUMUYCCKUX CBOHCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu 1, 4-mpucoenunenue. Ilonmmmepusarnus
CONPSDKEHHBIX AUEHOB. CrOCOOBI MOJMyYEHUs U MPUMEHEHUE AJIKaJUEHOB.

Ankusbl. ['oMosIornyecKuil psij alkKUHOB, 001Ias (opmyia, HOMEHKIATypa U
U30MepUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ aJKHHOB, SP-
rudpuaM3anusl aTOMHbIX opOuTaned yriepoaa. Pu3nmueckue CBOWCTBA AIKUHOB.
XUMUYECKHE  CBOWCTBA:  pEaKkUMW  TNPUCOCAUHEHHUS, JUMEpU3AlMH U
TpUMepH3aluy, okucieHusl. KucioTHeie cBOMCTBA alKMHOB, UMEIOIIUX KOHIIEBYIO
TpOHYIO CBsI3b. KauecTBeHHbIE peakiuu Ha TPONUHYIO CBs3b. CIOCOOBI TOTy4YeHUS
Y IPUMEHEHHE AIIKUHOB.

Apomaruueckue yrieBoJopoabl (apensl). ['oMosiornyeckuil psiji apeHOB,
obmas popMysia, HOMEHKJIATypa U U30MepHsi. DIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTPOCHHME MOJIEKYJIbl OeH307a. (PU3NUEeCKHEe CBOWCTBA apEHOB. XHMHYECKHE
CBOICTBA O€H30J1a M €ro TOMOJIOTOB: PEAKIIMU 3aMEIICHUS B OEH30JIbHOM KOJIbIIE U
YIIEBOJOPOIHOM pafuKane, pPEakiuu NPUCOCNMHEHHUS, OKUCJIEHHE TOMOJIOTOB
oenzona. IlpencraBneHre 00 OpPUEHTUPYIOIIEM JEWCTBUU 3aMECTHTENCH B
OCH30JIbHOM KOJIbIIE Ha TpPUMEpPE AIKWIBHBIX paguKaioB, KapOOKCHILHOM,
TUAPOKCUIIbHOM, aMHHO- W HHUTPOTPYIIIbI, aTOMOB TajoreHoB. OcoOEHHOCTH
XUMHUYECKUX CBOMCTB cTupoa. [lomumepusanus ctuposa. CriocoObl MoJydeHus: u
MIPUMEHEHUE apOMATUYECKUX YTIIEBOAOPOIOB.

[Mpupoansiii ra3. Ilonmytabie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbI# yross U mpoaykTsl ero nepepadoTku. CrocoObl nepepadboTku HedTu:



NEPETOHKA, KPEKUHI (TEPMUYECKUM, KaTATUTUYECKUM), PUPOPMUHT, IHPOJIM3.
[IponykTel epepaboTku HEPTH, X IPUMEHEHUE B IPOMBIIUICHHOCTH U B OBITY.

['eneTnueckas CBSA3b MEXKIY Pa3IMUHBIMU KIACCaMU YTIIEBOJOPOIOB.

DJIEKTPOHHOE CTPOEHHME TaJOreHIIPOU3BOJIHBIX YIVIEBOJOPOJOB. Peakunu
3aMEIICHUs TajloTeHa Ha THUIPOKCOrPYyMIY, HUTPOTPYIIY, HUAHOTPYIIIY,
amMuHOIpynny. /JledicTBME HA TaJOTEHIPOU3BOAHBIE BOJHOIO M CIIMPTOBOIO
pacTBopa 1wEnoyu. B3zanMmopeicTBUE AUraloreHaJIKaHOB C MarHUEM U LIUHKOM.
[lonaTtue 0 METAILUIOOPTaHUY €CKUX COCIVHECHUSX. Hcnonb3oBanue
TaJIOTEHIIPOU3BOJIHBIX  YIJIEBOAOPOJOB B OBITY, TEXHUKE U TMPHU CHUHTE3E
OpraHNYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl W3YUEHHUS BELIECTB W HX MPEBPALICHUN:
U3y4eHue (PU3NIECKUX CBOMCTB YIJI€BOAOPOJIOB (PaCTBOPUMOCTD), KaU€CTBEHHBIX
peakiMii yIJIeBOJIOPOJIOB PA3JIMYHBIX KJIAcCOB (0oOeciBeurBaHUE OPOMHOW WM
WMOJHOM BOJbI, pacTBOpa IEpMaHraHara Kajus, B3aUMOJACHCTBUE aALETUJICHA C
aMMHauHbIM pacTBOpoM okcuna cepedpa(l)), kadecTBeHHOE OOHapyKeHHE
yriepoja M BOJOpPOAA B OPraHMYECKUX BEUIECTBAX, MOJYYEHUE OJTUJICHA H
U3Y4YEHHE €ro CBOWCTB, O3HAKOMJIEHHE C KosuekuusMu «Heptb» n «Yromby, c
oOpa3llaMu IJIACTMACC, KAaydyKOB MW PE3UHbI, MOJEIUPOBAHUE MOJIEKYII
YIIEBOIOPOJIOB U FAIOT€HIIPOU3BOIHBIX YIJIEBOAOPOIOB.

Kuciopoacoaepxamme opraHuyecKue coeJuHeHH.

[IpenenbHbie ogHOatomMHble crupThl. CTpoeHHE MoJIeKysl (Ha Opumepe
METaHOJla M AJTaHoja). l'oMojorumueckuilt psan, obmas ¢dopmyna, H30Mepus,
HOMEHKIaTtypa u  kiaccudukaims. @Dusznueckue CBOWCTBA  MPEAEIbHBIX
OJIHOATOMHBIX CHHUPTOB. BOJIOpOAHBIE CBS3W MEXIY MOJIEKYJAaMU CIUPTOB.
XUMUYECKHE CBOWCTBA: pEaKIUM 3aMElIeHUs, JeTUAparalud, OKHUCICHHS,
B3aUMOJICHCTBUE C  OpPraHMYeCKUMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHast peakiiysi Ha OJJTHOATOMHbBIE CTIUPTHL. Jl€MCTBHE 3TaHOJIAa U METAHOJIA
Ha opraHu3M uesnoBeka. CrnocoObl MOJydeHUSI U NPHUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3pupsl, HOMeHKIaTypa U n3oMepusi. OCOOCHHOCTH (HU3UUECKUX U
XUMHUYECKUX CBOWCTB.

MHoroatomMHble CHUPTHI — OSTWICHIVIUKOJIL U TimiepuH. Dusmieckue u
XMMHUUYECKUE CBOMCTBA: PEAKIMM 3aMELICHUS, B3aUMOJCIHCTBUE C OpraHUYeCKUMU
U HEOPraHMYEeCKHMMH KHCJIOTaMH, KAueCTBEHHAs peaklys Ha MHOTOaTOMHBIE
criupTel. [lpencrtaBienne o MexaHuzMme peakluuid HyKJICO(MUIHHOIO 3aMEIlCHHUS.
JleiictBue Ha opranmM yesroBeka. CrnocoObl MOMydeHUs] W NPUMEHEHHUE
MHOTOATOMHBIX CITUPTOB.

@®enos. CTpoeHHE MOJEKYJbl, B3aUMHOE BIMSHHUE THIPOKCOTPYIIBI U
oen3onpHOrO smpa. dusmdeckue cBoicTBa (eHosa. OCOOCHHOCTH XHMHYECKHUX



cBOMcTB (enona. KauecTBeHHble peakuuyd Ha (eHod. TOKCHYHOCTH (heHoda.
CnocoObI mostydeHus u npuMmenenne derona. GeHonbopmanbaermaHas cMoa.

KapOoHunbHble COeTMHEHUS — alTbJIETH/Ibl U KETOHBL. DJIEKTPOHHOE CTPOCHHE
KapOOHWILHOM rpymmbl. ['oMonoruieckue psiabl aabAErHAOB U KETOHOB, OOIIas
dopmyna, u3oMepus M HOMEHKJIarypa. duznueckue CBOICTBA albJETUIOB U
KETOHOB. XMMMYECKHME CBOMCTBA  alNbJCIMIOB M  KETOHOB:  pPEakUuu
npucoeauHeHus. OKHUCIEHNE allbJIerUI0B, KAUeCTBEHHbIE PEAKIIUN Ha aJlbJECTHU/Ib.
CriocoObl TOJTydeHUs] U IPUMEHEHHUE albJIETUIOB U KETOHOB.

OaHOOCHOBHBIE Mpe/eNbHbIe KapOOHOBBIE KUCTIOTH. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KHCIIOT. M3oMepust 1 HoMeHkIarypa. duznueckue CBOHCTBA
OJIHOOCHOBHBIX MpPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BOIOpOIHBIE CBSI3U MEXITY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XUMHYECKHUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi 3TepU(PUKAIUN, PEAKUMU C YYaCTHEM YIJIEBOJIOPOJIHOTO paauKaa.
OcoOEHHOCTH CBOMCTB MypaBbHMHOM KHUCHOTHL [loHSiTHE O NPOMZBOAHBIX
KapOOHOBBIX KHUCJOT — CJOXHBIX 3¢upax. MHoroodpasue kapOOHOBBIX KHUCJHOT.
OCOOEHHOCTH CBOWCTB HENPENETbHBIX U apOMaTHUECKUX KapOOHOBBIX KHUCIIOT,
JTUKapOOHOBBIX KHUCJOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpeactaBuTesm BhICIIMX
KapOOHOBBIX KHUCJOT: CTEapUHOBAas, MaJbMUTHUHOBAs, OJICMHOBAs, JUHONEEAA,
JuHoNeH08as KUCAO0ThL. CrocoObI MOJTy4eHUsI U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['omonormueckuit psig, oOwast Gopmyia, U30MEpUS U
HOMEHKJIaTypa. PU3MYECKHE M XUMHUYECKUE CBOWCTBA: TMAPOJIM3 B KHCJION H
LIEJIOYHOU Cpelie.

Kupsbl. Ctpoenue, puznueckre 1 XUMUYECKHE CBOMCTBA KUPOB: THIIPOJIN3 B
KUCJION U 1Ieno4yHou cpeae. OCoOOEHHOCTU CBOMCTB KUPOB, COAECPIKAIIUX OCTATKH
HENPEAEIbHBIX KUPHBIX KUCJIOT. JKUpBI B IPUPOJE.

MBpbL1a KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT UX MOIOIIEE JICHCTBHE.

O6m1as xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBoaoB (MOHO -, AU-
U Tojmcaxapunbl). MoHocaxapuipl: TJIOKO3a, (PpPyKTO3a, TajlakTo3a, puodo3a,
ne3okcupu6o3a. Oru3uueckre CBOMCTBA M HaxoxIeHue B mnpupoje. PoTocuHTEs.
XUMHUYECKME CBOMCTBA IJIFOKO3bI: PEAKIUU C YYACTUEM CIUPTOBBIX U AJIbAETUIHOM
IpyII, COUPTOBOE M MOJIOUYHOKHCIOE OposkeHue. [IpumeHeHHe TIOKO3bI, €&
3HAUYEHHUE B KU3HEACATEIHOCTH OpranmmMa. Jucaxapuabl: caxapo3a, MaibTo3a U
JakTo3a. BoccTaHaBIMBaONME M HEBOCCTAHABIMBAIOIIME THcaxapuabl. [ uaposms
nucaxapuaoB. Haxoxaenue B npupoje u npuMeHenue. [lomucaxapuapl: Kpaxmall,
IIMKOTEH W 1ewmoio3a. CTpoeHHe MaKpOMOJIEKYJl KpaxMmasia, TIJIMKOT€HAa |
LEIUTIOJI03bl.  PU3MUECKUE CBOMCTBA Kpaxmajga W LEJUIIOJIO3bl. XUMHYECKUE
CBOMCTBA KpaxMmajia: THIpOJIM3, KAueCTBEHHAs PEaKIMs C HOJIOM. XHUMHUYECKHUE
CBOMCTBA IIEJUTIONO3BI: THAPOJM3, MOJydeHHEe A(hUpOB IeU0a036l. [loHsTtue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAIbHBIE METOJbl W3YYEHHs BEILIECTB M MX MPEBPALLCHMIA:
PacTBOPUMOCTH PA3JIMUHBIX CIIMPTOB B BOJIE, B3AUMO/IEUCTBHE ITAHOJA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIUPTA B AIBAETHU] HA PAacKaI€HHONW MEIHOI IPOBOJIOKE,
OKHUCJIEHHE ATWJIOBOTO CIHPTA JUXPOMATOM Kajiusl (BO3MOYKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIOB), Kaue€CTBEHHBIE PEAKLUMU Ha aJbJIeruabl (C THAPOKCHIOM
nuammuHcepeopa(l) u  ruapokcumom  meau(ll)), peakuus raunepuHa  C
ruapokcuaom wMenu(ll), xumMuueckue CBOMCTBa pacTBOpa YKCYCHOW KHCIIOTHI,
B3aUMOJICHCTBHUE pacTBOpa IIIOKO3bI ¢ ruapokcunom menu(ll), B3aumonericteue
KpaxMaja ¢ MOJ0M, pEUICHNE SKCIEPUMEHTAIBHBIX 3a7a4 o TeMaM «CIupThl U
denonb, «KapooHoBbie KUCHOTHI. CIOXKHBIE d3PUPBD).

A30TcoepKalue OpraHn4eckue coeJuHe HUS.

AMUHBI — OpraHMYecKHe MpOou3BOAHbIE amMmmuaka. Kiaccudukaiys aMuHOB:
amupaTUUEeCKUE W apOMATUYECKUE, NEPBUYHBIEC, BTOPUYHBIE U TPETUYHBIE.
Ctpoenue mouiekys, oOmas ¢opmyiaa, U30MEpUsi, HOMEHKIATypa U (U3NUYECKUE
CBOICTBAa. XMMHUYECKOE CBOMCTBA aMM(paTUYECKUX aMHHOB: OCHOBHBIE CBOICTBA,
AKWJIMPOBAHKUE, B3aUMOJICHCTBUE MEPBUYHBIX AMUHOB C a30THCTOM KHCJIOTOM.
CoJm anKuiIaMMOHHUSL.

AHWIMH — TIpEACTaBUTENb aMUHOB apomaruueckoro psaa. CrpoeHue
aHWIMHA. B3anmHOe BiIMsiHUE TpYII aTOMOB B MOJIeKyse aHuianHa. OcoOEHHOCTH
XMMHUYECKUX CBOMCTB aHmiMHa. KauecTBeHHbIe peakuuy Ha aHWIMH. CrocoObl
NOJIyYeHUST W NpHUMEHeHue anudatuueckux amMuHOB. lloslyuyeHue aHwnvMHa u3
HUTPOOEH30J1a.

AmuHoxkuciotel. Homenknarypa u uzomepusi. OTAelbHbIe MPEICTaBUTENH 0.
AMUHOKHUCJIOT: TIJIMLMH, ajaHuH. @Ou3uYecKue CBOWCTBA aMHUHOKHUCIIOT.
XUMUYECKHE CBOMCTBA AaMHMHOKHCIOT KaK aM(OTEpHBIX OpPraHUYECKHUX
COGIMHEHUH, peakiusl TOJUKOHICHCALMK, OOpa3oBaHUE TMENTUIHOW CBS3U.
buonoruueckoe 3HayeHue aAMUHOKUCTIOT. CUHTE3 U TUAPOJIU3 HENTUIOB.

benku kak mpupogHsie nojuMepsl. [lepBuyHas, BTOpUYHAs M TPETUUHAS
CTpYKTypa OeikoB. XHUMHYECKHE CBOWCTBa OEJIKOB: THUAPOJM3, ACHATYpalus,
Ka4eCTBEHHBIC PEAKIIMU Ha OEJKH.

OKCIEpUMEHTAIbHBIE METOJbl M3YUEHHS BEIIECTB W MX MPEBPALICHUN:
pacTBopeHre O€IKOB B BOJIE, JE€HATypalus OElIKOB TPU HArpeBaHUM, IIBETHHIC
peakuMu Ha O€NKM, pelIeHHE SKCIEPUMEHTAIbHBIX 3alad [0 TeMaM
«AzoTcoepxkalMe — OopraHumdeckue — coenuHeHus’» U «Pacmo3HaBaHue
OpPraHUYECKUX COCTUHEHUID.

BrbicokomosieKyJIsIpHbIe COeIMHEHUSI.

OcCHOBHbBIC TIOHSTHS XMMHH BBICOKOMOJIEKYJISIPHBIX COCIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIINU, CPEIHIS MOJIEKYJIApHas



macca. OCHOBHbIE METOJBI CHHTE3a BBICOKOMOJICKYJSIPHBIX COCAUHCHHA —
MOJIMMEPU3AIs 1 TIOJMKOHICHCAITHSI.

[lomumepubie Matepuanbl. IlmacTmacchl  (MOJMATHIICH, TOJUTIPOIIUIICH,
MOJIMBUHUIIXJIOPU,  TIOJUCTUPOJ, TOJUMETHIMETaKpHWiIaT, MOJUKapOOHATHI,
noJidTHIIEHTepedTanar). Y TUIM3aIius 1 nepepadoTka MmiacTUKa.

DnmacToMephl:  HATypaIbHBIA  Kay4dyK, CUHTETHYECCKHE  KaydyKd
(OyTanmMeHOBBIH, XJIOPOTPEHOBBIN, U30MPEHOBBIN) U CWIIMKOHBL. Pe3nHa.

BonoxkHa: HaTypaibHbie (XJIOMOK, IIEPCTh, MIEIK), UCKYCCTBEHHBIEC (BUCKO3a,
alleTaTHOE BOJIOKHO ), CHHTETHUECKHUE (KapOH U JIaBCaH).

[Tomamepsr CIICITUATLHOT O Ha3HAYCHUS (TedtoH, KeBJap,
AIIEKTPOTIPOBOIAIINE ITOJTMMEPBI, OMOpa3iaraeéMble MOJMMEPHI ).

DKCIepUMEHTAILHBIE METOJbl W3YUEHHS BEIICCTB W WX TMPEBPAIICHUN:
O3HAaKOMJICHHE C O0pa3laMu NPUPOAHBIX W MCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC,
Kay4dyKOB, PEIICHHE OHKCIEPUMEHTAILHBIX 3ajad 1o TeMme «Pacro3HaBaHue
MJIACTMAcC U BOJIOKOHY.

Pacuérnbie 3anauu.

Haxoxnaenue MoJiekysspHON (POpMyJibl OPraHUYeCKOro COEIUHEHUS IO
MaCCOBBIM  JIOJIIM ~ DJIEMEHTOB, BXOJASIIMX B €r0 COCTaB, HaXOXKICHHE
MOJICKYJIIPHOU  (hOpMYJIbl OpPTaHMYECKOr0 COeAWHEHUsi 1Mo wmacce (00bEMY)
MPOIYKTOB CrOpaHus, MO KOJUYECTBY BelIeCTBa (Macce, 00bEMY) MPOMYKTOB
peakiMy W/ HCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYpHOU (PopMyIibl
OPraHUYecKOro BEIIeCTBA Ha OCHOBE €ro XMMHUYECKUX CBOWMCTB WJIM CIIOCOOOB
MOJTy4YEHUs, OMpEAC/ICHUE JI0JM BBIXOJAa MPOJIYKTA PEAKIMH OT TEOPETHUECKU
BO3MOJKHOTO.

MeXIpeaIMeTHbIE CBAI3M.

Peanm3anus MEXIpEeIMETHBIX CBSI3EH NMPU M3YYCHUN OPTaHUISCKOW XUMUH B
10 xmacce OCYIIECTBIAETCS 4Yepe3 MCIOJb30BAaHHE Kak OOIIMX €CTECTBEHHO -
HAyYHBIX TIOHSATHUH, TaK W TIOHATHH, TPHUHATBIX B OTICIBHBIX IIPEIMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO6mme ecTeCTBCHHO-HAYYHBIC IMIOHATHUS . SBJICHUE, HAYYHBIN (PaKT, THIOTE3a,
TEOpHsl, 3aKOH, aHalM3, CHUHTE3, Kiaccudukanusi, HaOJIOJEHUE, HU3MEpPEHUE,
AKCTICPUMEHT, MOJICITb, MOJICITUPOBAHHE.

duszrka: wmarepusi, aToMm, OJJEKTPOH, TPOTOH, HEUTPOH, MOJIEKYJIa,
DHEPTETUYECKUH YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSHUE
BEIIIECTBA, (PM3MUYECKUE BEIMYMHBI, CIWHUIBI W3MEPEHUs, CKOPOCTb, SHEPTHS,
Mmacca.

buomormst: knerka, opraHm3M, JKocucTeMa, Ouocdepa, MeTaboymsM,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIM U TeTepOTPOQHBIN THUIl NMUTAHUS, OpOKEHUE,



doTocuHTE3, JBIXaHWE, OCJIKH, YIJICBOJBL, JKUPBL, HYKJICHHOBBIC KHCJIOTHI,
(bepMeHTHI.

["eorpadusi: moJie3HbIC HCKOTIAEMBIE, TOTLIIMBO.

TexHoJOTHSI: TUIIEBBIC MPOIYKTHI, OCHOBHI PAIlMOHAILHOTO IHUTAHUSA,
MOTOIIME CPEACTBA, MaTePUAIIBl M3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

I[UDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMUN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbI

B COOTBETCTBUHM € CHUCTEMHO-IEATEIILHOCTHBIM MOJAXOJOM B CTPYKTYpeE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MpeameTa « XUMHs» Ha YPOBHE CPEIHErO
obmero o0Opa3oBaHUS BBIJENEHBI CIICAYIONIME COCTABIIIONIME: OCO3HAHHE
00yJalImUMHCS POCCHUCKON TPaXTaHCKOW WACHTHYHOCTH, TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOSITEILHOCTA M CaMOOIIPENENCHUIO; HAIMYHUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOINECTBE TMpaBWIaMd ¢ HOPMAaMH TIOBEJCHUS; HaIM4due
MIPaBOCO3HAHUS, YKOJOTHIECKON KYIbTYPhI; CIOCOOHOCTh CTABUTH IIEJTH M CTPOUTH
YKU3HEHHbBIC TJIAHBI.

JIMYHOCTHBIE pE3yNbTAaThl OCBOCHHS MPEAMETa «XUMHUS»  OTPAKAKOT
C(hOpMHUPOBAHHOCTh OTBITA TO3HABATEILHOW M TIPAKTUYECKOW ACSITELHOCTU
00ydJaronmxcs B MPOIIECCe peaTn3aui 00pa3oBaTeIbHOMN e TENbHOCTH.

JIMYHOCTHBIE pE3yNbTAaThl OCBOCHHS MPEAMETa «XUMHUS»  OTPAKAOT
C(hOpMHUPOBAHHOCTh OTBITA TIO3HABATEILHOW U TIPAKTUYECKOW JEATEIHLHOCTH
00ydJaronmxcsi B MPOIECCe peau3aluu 00pa3oBaTeIbHOM JEITEILHOCTH, B TOM
YHCJIE B YACTHU:

1) rpa:k1aHCKOro BOCIIUTAHUS

OCO3HAHUS 00YYaIONMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB M 00s3aHHOCTEH,
YBOKEHUS K 3aKOHY Y MPABOTOPSIKY;

MpEACTABICHUS O COIMAIbHBIX HOPMax MW MpaBWIAX MEKIUYHOCTHBIX
OTHOUIIEHUH B KOJUIEKTUBE;

FOTOBHOCTA K COBMECTHOM TBOPYECKOW HESATEIBbHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUM Y4EOHBIX M TMO3HABATEIbHBIX 3a7a4, BBIIOJHEHUU
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIOCOOHOCTHM TOHUMAaTh W TPUHUMAaTh MOTUBBI, HAMEPEHUS, JIOTHUKY H
apTYMEHTBI APYTUX MPU aHATIM3€ PA3JIMYHBIX BUJIOB Y4€OHOU e TEIHbHOCTH;

2) IaTPMOTHYECKOT0 BOCIIMTAHMS:

IIECHHOCTHOTO OTHOIIEHUSI K HUCTOPUYECKOMY W HAyYHOMY HACJEIUIO
OTEYECTBEHHOM XMMMU;



YB@KEHUSA K TIPOIIECCY TBOpPUECTBAa B OOJIACTH TEOPUH M TPAKTUIECKOTO
NPWIOKEHUSI XUMHUHU, OCO3HAHUS TOr0, YTO JaHHBIE HAyKH €CTh pPe3yibTar
JUIMTENbHBIX ~ HAOJIOACHHWHA, KPOTIOTIMBBIX  AKCIEPUMEHTAIBHBIX TOWCKOB,
MOCTOSTHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

WHTEpeCca W TO3HABaTEILHBIX MOTHBOB B TIOJYYCHUH U TOCJCIYIOIIEM
aHanm3e MHMOOPMAITUU O TIEPEIOBBIX JOCTIKEHHUIX COBPEMEHHOU OTEUECTBECHHOM
XVMWH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHS;

CITOCOOHOCTH OIIEHWBATh CUTYAIlUU, CBS3aHHBIC C XUMUYCCKUMHU SIBJICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPATLHO -HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHWE M TMOCTYIKH CBOUX TOBApHIIEH C
MO3WIMIA HPABCTBEHHBIX M TPABOBBIX HOPM M C YIETOM OCO3HAHWMSI TIOCJICIACTBHIMA
MOCTYIIKOB;

4) popMuUpPOBaHUS KYJIbTYPbI 310POBbA:

NOHMMAHUSl IICHHOCTEH 3/I0pOBOrO UM 0Oe30MmacHOro ol0pasza KI3HH,
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pH3WYECKOMY M
TICUXHYECKOMY 37I0POBbIO;

COOJIIOICHUST TIPaBWJI OE€30MacHOr0 OOpalleHus C BEIIECTBAMH B OBITY,
TIOBCETHEBHOM )XKM3HH, B TPYJOBOU IEITCIHHOCTH;

MOHUMAHWsSI IICHHOCTH TIPaBWJI HHIVBUAYATHHOIO U  KOJUICKTHBHOTO
0€30I1acHOTO TIOBEICHHUS B CUTYAIHSIX, YTPOKAIOIINX 3TOPOBBIO U YKU3 HU JIIOJICH;

OCO3HAHHUS TOCJICACTBUN M HENPUATHS BPETHBIX MPUBBIUEK (YIMOTPEOJICHUS
aJTKOT0JIs, HAPKOTHUKOB, KYPCHHS );

5) Tpy10BOTO BOCIIMTAHUSA:

KOMMYHUKAaTUBHOW  KOMIICTEHTHOCTH B  y4eOHO-HCCJICI0OBATEIbCKOM
NESATCIIbHOCTH, OOINECTBEHHO TIOJIC3HOM, TBOPUECKOW W JPYruxX BHUIAX
NeSTEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEIICHUH MPaKTHYSCKUX 3aaad
COLMATILHOM HAMPaBJICHHOCTH (B paMKaX CBOEro KJiacca, IITKOJIbI );

HMHTEpeca K MPAKTHIECKOMY M3y4eHHUIO Tpo(eccCuii pa3InaHOro pojaa, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS TIPEAMETHBIX 3HAHUH 110 XUMUH;

YBaKEHUS K TPYAY, JIOIIM TpyAa ¥ Pe3yjIbTaTaM TPYA0BOH ACATCILHOCTH,

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHIMBUAYAITbHOW TPAaCKTOPUHU
oOpazoBanus, Oymaymied mpodecCud W peann3aliid COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMUU, UHTEPEC OB U
MoTpeOHOCTEH 00IIECTBA;

6) 3K0JI0rHYeCKOTr0 BOCTIMTAHMSI:



AKOJIOTMYECKHU 1IeJIECO00Pa3HOT0 OTHOIIEHUS K MPUPOJAEC KaK HCTOUYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3EMIJIE;

MOHMMAHUS TJOOATBHOTO XapakTepa 53KOJOrMYeCKUX MpoOJieM, BIMSIHUS
DKOHOMHYECKHUX MPOLUECCOB HA COCTOSIHUE NPUPOTHON U COLIMAIIBHOU CPEbIL;

OCO3HAHUSI HEOOXOJIMMOCTH HCHOJIb30BaHUS JIOCTHDKCHUM XUMHM  JJIsI
pEIIEHUsT BOMPOCOB PAIMOHATLHOTO MPUPOJOTIOIB30BAHUS;

AKTUBHOTO HENPUATUS JCUCTBUM, MNPHUHOCALIMX BPEI OKPYKAOIICH
MPUPOHON Cpelie, YMEHUSI MPOrHO3UPOBATH HEDJIArONPUSITHBIE SKOJIOTHY ECKHE
MO CJICJICTBUS TPEANPUHAMACMBIX JEHCTBUU U NIPENOTBPAIIATh UX;

HaJIU4Usl PA3BUTOTO IKOJOTHUECKOTO MBIIUICHUS, SKOJIOTHUYECKOU KYJIbTYpHI,
OTIbITa JEeATEIIbHOCTH AKOJIOTUYECKOU HaIpaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBAaTbCSI UMU B TIO3HABATEIIbHOM, KOMMYHHUKAaTUBHOM M COLUAIBLHOU
MPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTHUBOCTOSATH HUCOJIOTHH
xemooouu;

7) HEHHOCTH HAYYHOTO IMO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAyKH U OOIIECTBEHHOU MPaKTUKH;

MOHMMAaHUS CHenuUK XUMHUM KaK HayKd, OCO3HaHMs €€ pOJId B
GbopMHUPOBAaHUM PAITMOHATLHOTO HAYYHOTO MBINUICHUS, CO3JaHUM IEJIOCTHOTO
MpeACTaBICHUS 00 OKPYXKAIOIIeM MUpPE KaK O €IUHCTBE MPUPOJIbI U YEIOBEKa, B
MO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEM U PpEIICHUH MPOoOJeM COXpaHECHUS
MIPUPOJHOTO PAaBHOBECUS;

yOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XWUMHUHM IS COBPEMEHHOU
IMBWIM3AIMU: B €€ TYMaHUCTHUYECKOW HAMPAaBICHHOCTH W BaXXHOW pOJM B
CO3/IaHMM HOBOW 0a3bl MaTepHALHOW KyJIbTYpPhl, B PEHICHUH TJI00ATBHBIX
mpoOJieM YCTOMYMBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPreTHUYECKOM,
MUIIEBON M SKOJOTMYECKON O0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, 00ECTICYEHUN
YCJIOBUH YCTEIIHOTO TPy/a U 3KOJOTUIECKH KOM(POPTHOM JKM3HU KAXKJIOTO YJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAHHS CYIIHOCTA METOJIOB
MO3HAHUS, WCTIOJB3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH WCITOJIb30BaTh
MOJTy4aeMbl€ 3HAHUS JJIs aHAIM3a U OOBSICHEHMSI SIBJICHUN OKPYKArOIero MUpa |
MPOUCXOASAIINX B HEM U3MEHEHUH, YMEHHUSI JeaTh 000CHOBAHHbBIC 3aKITIOYCHUS Ha
OCHOBE HAay4HBIX (AKTOB ¥ MMEIOMMXCS JAHHBIX C IEIbI0 IOJy4CHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCTIOJIb30BaTh XUMHUYECKUE 3HAHUA IS
perieHus npoOJieM B pealbHBIX JKU3HEHHBIX CUTYAIHIX;

MHTEpPECa K MO3HAHUIO, UCCIIE0BATENIbCKOM AEATETbHOCTH;



TOTOBHOCTH M  CIHOCOOHOCTH K  HEMPEphIBHOMY OOpa30BaHHUIO U
caM000pa30BaHMI0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAHWNA 1O XHMHUU B
COOTBETCTBHH C )KU3HEHHBIMU TIOTPEOHOCTAMU;

HMHTEpeca K OCOOCHHOCTSAM TpyJa B pa3nM4IHBIX cepax mpodeccruoHambHON
TeSTEIIbHOCTH.

METAIIPE/IMETHBIE PE3YJIbTATBI

MeranpenmeTHbie pe3yabTaTbl OCBOCHUS MPOrpaMMbl MO XMMHHU HAa YPOBHE
CPEIIHEro O0IIero 00pa3oBaHMs BKIIIOYAIOT:

3HaUMMble I8 (OpPMHUpPOBaHHMS ~ MHPOBO33PEHHUS  OOydYarOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) O0IleHaAYyYHbIE TOHSITHUS, OTpaXKaroII1e
LEJIOCTHOCTh HAay4yHOM KapTUHBI MHUpPa W CHEHU(PUKY METOAOB TO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTrepwuisi, BEUIECTBO, SHEPTUs, SBJIICHHUE,
IpoIecc, CUCTEMa, Hay4YHbIN (DakT, MPUHIIMII, TUNIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEIOBAHUE, HAOIIOICHUE, U3MEPEHUE, IKCTIEPUMEHT U JPYTHE);

YHHUBEpCallbHbIE yueOHbIEe NEUCTBUA (TO3HABATENbHbIC, KOMMYHUKATUBHBIE,

PEryJISITUBHBIE), o0ecreunBaroIme dbopmupoBaHue (GYHKIIMOHATBLHO M
IPaMOTHOCTH U COLMATIbHOM KOMIIETEHIIMU 00 yUaroLHXCs;
CITOCOOHOCTH 00 y4aroImXxcs UCTIOJIb30BaTh OCBOCHHBIE

MEXIUCIMIUIMHAPHBIC, MHUPOBO33PCHYECKUE 3HAHUS M yYHHBEPCAJIbHBIC YdeOHBIC
JICCTBYUA B TTO3HABATEILHON U COLIMAIIBHOU TIPAKTHKE.

MeranpenMeTHble pe3yJIbTaThbl OTPAXAIOT OBJIAJICHUE YHUBEPCATbLHBIMU
y4eOHBIMM  TO3HABATCIbHBIMK, KOMMYHHKATHBHBIMH W PETYJISITHBHBIMHU
JIECTBUSAMMU.

Ilo3HaBaTebHBbIC YHMBEPCAJIbHBIC YYeOHBIC IeHCTBHUS

1) 0a3oBbIe JIOTMUYECKHE 1€ HCTBUS:

CaMOCTOSITEIbHO  (OPMYJIMpPOBaTH M aKTyalM3UpoOBaTb  MpoOJeMy,
paccMmarpuBaTh €€ BCECTOPOHHE;

ONpPENENATh LEM JEeATeIbHOCTH, 3a/JaBas MapaMeTpbl W KPUTEPUU MX
JOCTUKEHUS, COOTHOCUTH PE3YJbTAThI AEATEIbHOCTH C IOCTABICHHBIMHU LIEIISIMU;

UCIOJIb30BaTh MPHU OCBOCHUM 3HAHWUK MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICTISITh XapaKTEPHbIE MPU3HAKU MOHATHNA M YCTaHABJIMBAaTh MX B3aHUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIIME MOHATHUS JJIsl OOBSICHEHUS! OTAENbHBIX (PaKTOB U
SIBJICHUM;

BBHIOMpAaTh OCHOBAHMA W KPUTEPUU I KJIACCU(UKAIIMM BEIIECTB U
XUMHUYECKUX PEAKIINM;

YCTaHaBJIMBaTh MPUYUHHO-CJIEIICTBEHHBIE CBS3U MEXAY H3y4acMbIMU
SABJICHUSIMU;



CTPOUTH JIOTUYECKHE PpACCYKICHUS (MHOYKTUBHBIE, JI€AYKTHUBHBIE, IO
AHAJIOTWH), BBIABJIATE 3aKOHOMEPHOCTH W IPOTUBOPEYMS B pPaccMaTrprUBAEMBIX
SIBIICHUSAX, (POPMYIUPOBATH BBIBOIbI U 3AKIIIOYCHUS;

IPUMEHATh B NPOLIECCE MO3HAHUS UCMOJB3YEMbIE B XUMUU CHUMBOJUYECKUE
(3HaKOBBIE) MOAEIH, MPEOOPA3OBBIBATH MO/IETbHBIC NPEICTABICHHUS] — XUMHUYECKHIM
3HaK (CHMBOJ) DJIEMEHTa, XHUMHYecKas (opmyna, YpaBHEHUE XHMHUYECKOU
peakuuu — NpU PEIICHUM YYEOHBIX ITO3HABATENbHBIX M IMPAKTUYECKUX 3ajad,
NPUMEHATh HA3BAaHHbIE MOJEIIbHBIC MPEICTABICHUS JIS1 BbIABICHUS XapaKTEPHBIX
NPU3HAKOB U3y4aEMbIX BEILIECTB U XUMUYECKUX PEAKIIHI.

2) 0a30BbIE HCCIIEN0BATEIbCKHE 1€ MCTBHSI:

BJIaJIETh OCHOBAMM METO/0B HAYYHOTO IMO3HAHMUS BEILECTB U XUMHUYEC KUX
peaKuuu;

(bopMyaMpoBaTh LENU U 33a4H UCCIIEAO0BAHUS, UCTIOJIb30BaTh MOCTABJICHHbBIE
U CaMOCTOATEIbHO C(OPMYJIMPOBAHHBIE BOIMPOCHI B KAueCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI 1Jis1 (DJOPMHUPOBAHHUS THIIOTE3BI N0 MPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMBbIX CYKJICHUH;

BJIAJIETh HABBIKAMH CaMOCTOSATEIbHOIO IUIAHUPOBAHUA M TPOBEICHUS
YUEHUYECKHUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HA0JI0/IAaTh 3a XOJIOM
IpOIeCCa, CaMOCTOSITENIbHO MPOTHO3UMPOBATh €ro pe3yibTar, (OpMyJIMpOBaTh
000011IeHUS U BBIBOJIbl OTHOCUTENILHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIICAOBAHUS,
COCTAaBJISATh 00OCHOBAHHBIN OTUET O NPOJIETAHHON paboTe;

npuoOpeTaTh ONbIT YYEHHMYECKOM UCCIEeNOBAaTENbCKOM M IPOEKTHOM
JESTEIbHOCTH, TPOSIBIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY
NOUCKY METO/I0OB pEUICHUs MPaKTUUECKUX 3a7a4, MNPUMEHEHHUIO Pa3IMuHbIX
METOJIOB MO3HAHUSL.

3) paboTa ¢ unpopmanmeii:

OPUEHTUPOBATBCS B PA3JIMUHBIX HUCTOYHHMKAX HH(opmanmu (Hay4yHO-
NoMyJsipHasl JIMTeparypa XUMHUYECKOrO COJAEp)KaHUs, CIPaBOYHBbIE MOCOOUs,
pecypcbsl MHTepHeTa), aHanM3upoBaTh WHGOPMALIMIO PA3JIUYHBIX BUJIOB U QOopM
IpeCTaBJICHNU, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTD u
HEMPOTHUBOPEUUBOCTS;

dbopmMyaMpoBaTh 3anpOChl U MPUMEHSTh PA3IUYHBIE METOJBI MPHU MOUCKE U
otoope wuH(poOpMaIK, HEOOXOAWMOMN ISl BBITIOJHEHUS Y4YeOHBIX 3aaad
OIPENEIEHHOTO TUIIA;

npuoOpeTaTh OMBIT KCIOJIb30BaHUA HHQPOPMALMOHHO -KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3JIMUHBIX OUCKOBBIX CUCTEM;

CaMOCTOATENbHO  BbIOMpATh  ONTUMAJbHYIO  (QOpMY  IpEICTaBIICHUS
uHbopMaIu (CXeMbl, rpaduKu, TUarpaMMbl, TaOJUIbL, PUCYHKU U IPYTHUE);



UCIIOJb30BaTh HAay4HbI S3bIK B KAuyeCTBE CPEACTBA IpU padboTe C
XUMUYECKOM wuHpOpMalueil: NpUMEHSITh MEeXNpeaMeTHble ((u3nueckue u
MaTeMaTU4YeCKUe) 3HAKU 1 CUMBOJIBI, (JOpMyIIbl, abOpeBHATypbl, HOMEHKIIATYPY;

HCII0JIb30BATh 3HAKOBO-CHUMBOJIMYCCKHEC CPCACTBA HAI'JISIJTHOCTH.

KoMMmyHuKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE IeCTBUSA:

3aJ1aBaTh BOIPOCHI IO CYILECTBY 00CYK/1aeMOM TEMbI B XO/1€ JUAJIOTa /WU
JMCKYCCHH, BBICKa3bIBaTh UAEH, POPMYINPOBATh CBOU NPEII0KEHUS
OTHOCUTEJILHO BBIIIOJHEHUS NPENJIOKEHHON 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMCH pe3yJIbTaTOB IMO3HABATEILHOW JCSITEIbHOCTH,
HOJIYYEHHBIX CAMOCTOSITEIbHO HJT COBMECTHO CO CBEPCTHUKAMHU MPH BBITIOJTHEHUH
XHUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHYECKOW pabOThI 10 WCCIICAOBAHUIO CBOWMCTB
U3y4aeMbIX BEHICCTB, peaM3allii y4eOHOro MpoeKTa, U (opMyJIMpOBaTh BBIBOIbI
10 pe3yJbTaTaM MPOBEIEHHBIX HMCCICIOBAHUN ITyTEM COTJIACOBAHUS TO3UIIMK B
X0J1e 00CYXKIeHUsI 1 0OMEHa MHEHHUSIMHL.

PeryasiTuBHbIC YHUBEpPCAJIbHbIEC YUeOHbIE 1€ CTBUA:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYHIECTBJISITH CBOKO IO3HABATEIBbHYIO
JEATEeIbHOCTh, ONpeAessas e LenM W 3aJadd, KOHTPOJUPOBAaThb M IO Mepe
HEOOXOAUMOCTH KOPPEKTHPOBATH IPEAJIaracMblii  alrOpUTM JEHCTBUN TpH
BBITIOJTHEHUN Yy4YEOHBIX M WCCJIE0OBATEIbCKUX 3a1ad, BbIOUpaTh Haubosee
h(EeKTHBHBIN CMOCO0 WX pEMeHHS ¢ y4ETOM TIOIYYeHHS HOBBIX 3HAHHHA O
BEILIECTBAX U XUMHUYECKUX PEAKIHUAX;

OCYILECTBIIATh CAMOKOHTPOJIb JIEATEIbHOCTA HA OCHOBE CaMOAHAIM3a U
CaMOOLEHKHU.

IPE/IMETHBIE PE3YJIbTATDBI

[IpeameTHbIE pe3yNIbTaThl OCBOCHUS MPOTPAMMBI TI0 XUMHH Ha YITyOJIEHHOM
YpOBHE Ha YPOBHE CPEIHEro 0OIIero oOpa3oBaHUS BKIIOYAIOT CHEIU(UICSCKUE
JJ1s1 yIeOHOTO TIpeIMeETa « XUMUS» HaydHbBIC 3HAHUS, YMEHHS U CITOCOOBI JEeHCTBUI
0 OCBOEHHIO, MHTEPIIPETAIMU U MPEoOpa3OBaHUIO 3HAHWUW, BUABI NEATEIHHOCTU
M0 TOJYYEHUIO HOBOTO 3HAHHUS M MPUMEHEHUIO 3HAHUW B PA3UYHBIX YUCOHBIX
CUTYAlIHUSIX, a TAKKE B PEATbHBIX KU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C XUMUEH. B



IIpOrpaMMe MO XUMHUHU [PEAMETHBIC PEe3yJbTaTbl MPEACTABIEHBI IO TOJaM
WU3YYECHUS.

10 KJIACC

[IlpenmerHpie pe3ynbTaThl OCBOGHHS Kypca «OpraHudeckas XUMHsD)
OTPaXKaKOT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUIA: O MECTe W 3HAYEHUU OPraHu4eCcKOu
XUMHHM B CUCTEME €CTECTBEHHBIX HayK U €€ poJid B 00ECIEUEHUH YCTOWYUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTHMYECKON, SJHEPTreTHIeCKON U
MUIIEBONA 0€30MacHOCTH, B Pa3BUTUU MEIULIMHBI, CO3JaHMHM HOBBIX MaTepHUasoB,
HOBBIX UCTOYHHUKOB SHEPIuH, B obecrieyeHun palOHAIBHOTO
IPUPOJOTOJIL30BaHMsI, B (OPMUPOBAHUM MHUPOBO33PEHUS U OOMIEH KyJIbTYpbI
YEeNOBEKa, a TaKXKe OHKOJOTHYECKHM OOOCHOBAHHOTO OTHOUICHHS K CBOEMY
3JI0POBBIO U IIPUPOJIHOM CPENE;

BJIAJICHAE  CUCTEMOW  XMMHUYECKMX  3HAHHMM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraroIKe MOHATHA — XUMAYECKHUM 2JIEMEHT, aTOM, SIAPO U DIIEKTPOHHAs
o0Ooylouka aroma, s-, P-, O-aromMHbIe OpOMTAAM, OCHOBHOC U BO30OYKIEHHOE
COCTOSIHMSI aToMa, TuUOpuUaM3alMs aTOMHBIX OpOuTanel, HWOH, MOJIEKyJa,
BAJIEHTHOCTbD, 3JIEKTPOOTPHULATENBHOCTh, CTENEHb OKHUCIEHHS, XUMHUIECKas! CBA3b,
MOJIb, MOJISIpHAsI Macca, MOJIIPHBIN 00bEM, yriIepodHbIN CKeNeT, (PyHKIMOHAIbHAS
rpynmna, paaukal, CTpyKTypHble GopMynbl (pa3BEpHYTbIE, COKpAIIEHHBIE,
CKEJIETHBIE), M30MEPUs CTPYKTypHass W MPOCTPAHCTBEHHAs (reoMeTpuyeckas,
ONTHUYECKAsI), W3OMEPHI, TOMOJIOTUYECKHM P, TOMOJOIH, YIJIEBOAOPOIbL,
KHCJIOPOZI- U a30TCOAEPIKALME OPraHUYECKUE COCIUHEHNS, MOHOMED, IMOJUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS; TEOPHUH, 3aKOHBI
(mepuoamueckuii 3akoH [I. WM. MenneneeBa, Te€OopHs CTPOEHUS OpPraHUYECKUX
BeniecTB A. M. byTnepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHHUS
U TPEBpalllCHUs] HSHEPrUM IPU XUMHUYECKHX PEAaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKHUM S3BIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHMS, JISKALME B OCHOBE
NOHUMAaHMS IPUIUHHOCTU U CUCTEMHOCTU XMMUYECKUX SBJICHUMN; MPEICTABICHUS
O MEXaHu3MaxX XHMHYECKMX pEaKUuid, TEPMOJMHAMUYECKUX M KHUHETUYECKHUX
3aKOHOMEPHOCTSX MX MPOTEKaHUs, 0 B3aUMHOM BJIMSIHUM aTOMOB M IPYIII aTOMOB
B MOJIEKYJ1aX (MHAYKTUBHBIA U Me30MepHbIi ¢ dexTsl, opuentantsl I u Il pona);
(aKTOJIOTMUECKHE CBEIECHUSI O CBOWCTBAX, COCTAaBE, MOJYYEHUU U 0O€30IacHOM
UCIIOJIb30BAHUN BAKHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY U IMPaKTUYECKOU
NESITETbHOCTH ~ YENOBEKa, OOIIMX  HAay4YHBIX  OPHUHIMIAX  XUMHUYECKOTO
MPOM3BOJICTBA (HA PUMEPE MPOU3BOJICTBA METAHOJIa, IepepaboTKu HedTH);

c(hOpPMHUPOBAHHOCTh YMEHHU: BBISBISITh XapaKTEPHbIC NMPU3HAKU TMOHITHI,
YCTaHaBIMBAaTh MX B3aUMOCBS3b, UCMOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MPU
OTMCAHUM COCTaBa, CTPOCHUSI M CBOMCTB OPraHUYECKUX COSIMHEHUH;



c(hOpMHUPOBAHHOCTh YMEHHIA:

UCII0JIb30BaTh XUMHUYECKYI0 CUMBOJIMKY ISl COCTABJICHUSI MOJICKYJSIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYII OPraHu4eCKUX
BEIIIECTB;

COCTaBJISITh YPaBHEHUSI XUMUYECKHX PEaKUUH U PaCKPbIBATh UX CYIIHOCTH:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA  TOCPEICTBOM  COCTAaBJICHUS
ANIEKTPOHHOTO OanaHca J3TUX peakluil, peakuuid HOHHOrO oOMeHa MyTEéM
COCTAaBJICHUS UX TOJHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUH;

U3TOTaBJIUBATH MOJIETNA MOJIEKYJ OpPTaHMYECKUX BEIIECTB JIJIsl WILTFOCTPALuU
UX XUMUYECKOT0 U POCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI: yCTaHABJIMBATh MPUHAIJICKHOCTh U3YYEHHBIX
OpPraHMYEeCKUX BEIIECTB IO WX COCTaBy M CTPOCHUIO K OMNpPENeIEHHOMY
KJIacCy/Tpynime COEIWHEHWH, JaBaTh KM Ha3BaHUs TI0 CHCTEMAaTHYeCKOM
Homenknarype (IUPAC) u npuBOauTh TpUBUAIBHBIE HA3BAHUS I OTAEIHHBIX
NpeCTaBUTENICH OPTraHMYECKUX BEIIECTB (ITHJICH, AlleTHIICH, TOJYOJI, TJIMIEPHH,
ATUJICHTIIUKOJb, (eHos, QopManbaerun, aueTaabJerdl, AaleToH, MypaBbUHAs
KUCJIOTa, YKCYCHAsl KUCIIOTA, CTEApUHOBAS, OJICHHOBAsI, MAIILMUTUHOBAS KUCJIOTHI,
TJIMIUH, AJAHWH, MallbTo3a, (QPYKTO3a, aHWINH, TUBUHWI, U3OTPEH, XJIOPOIPEH,
CTUPOJ U APYTHE);

Cc(hOPMUPOBAHHOCTh YMEHHUSI OMpPENENATh BUJ XUMHYECKOW CBSI3H B
OpPraHUYEeCKUX COCAMHEHUSX (KOBAJICHTHAS W HWOHHAS CBs3b, G- M T-CBA3b,
BOJIOPO/IHAS CBSI3b);

c(hOPMUPOBAHHOCTh YMEHHS TMPUMEHSTH TIOJOXKEHHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTBs A. M. ByTnepoBa s 0ObsSCHEHMs 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(hOPMUPOBAHHOCTh ~ YMEHUU  XapaKTepuW3OBaTh  COCTaB, CTPOCHUE,
du3nyecKkre M XUMUYECKHUE CBOMCTBA TUIHMYHBIX MPEACTABUTENCH Pa3IMIHBIX
KJIaCCOB OPTAaHWYECKHUX BEIIECTB: AJIKAHOB, ITUKJIOAIKAHOB, aTKCHOB, aJIKaIMCHOB,
AJTIKWHOB, apOMATUYECKUX YTJIEBOJOPOJOB, CIHUPTOB, aJbJCTHIOB, KETOHOB,
KapOOHOBBIX KHCIIOT, IPOCTBIX H CJIOXKHBIX 3(UPOB, )KUPOB, HUTPOCOCAUHECHUN U
aMUHOB, AMHMHOKHUCJIOT, OEJIKOB, YIJIEBOJOB (MOHO-, AW- M MOJHMCAXapHUIOB),
WDTIOCTPUPOBATh ~ TEHETUYECKYID  CBA3b  MEXIYy HHMH  ypaBHEHUSMHU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUA C HCIOJIB30BAaHUEM CTPYKTYPHBIX
opmyu;

Cc(hOPMUPOBAHHOCTh YMEHHS TOJITBEPXKIATh HAa KOHKPETHBIX IPUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH O PraHNYeCKHUX COCIUHEHUN OT
KPaTHOCTH U THI1a KOBAJIEHTHOM CBSI3U (G- U T-CBS31), B3AUMHOTO BIIUSIHUS aTOMOB
Y TPYIIIT aTOMOB B MOJICKYJIax;



c(hopMHUPOBAHHOCTh YMEHUS XapaKTEPH30BaTh UCTOYHUKH YTJIEBOAOPOIHOTO
celpbsi (He(pTh, TPHUPOAHBIN Ta3, Yrojb), CIOCOOBI €ro mepepaboTKu U
MPaKTHYECKOE MMPUMEHEHHUE MPOAYKTOB NIEpepadoTKHU;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CUCTEMOW 3HAHWWA O E€CTECTBEHHO-HAay4YHBIX
METOJ1ax MO3HaHUsI — HAOIOICHUH, U3MEPEHHUH, MOJCIMPOBAHUH, SKCTIEPUMEHTE
(peaTbHOM M MBICJICHHOM ) U YMEHHSI IPUMEHSTh 3TU 3HAHUS;

c(hopMHUPOBAHHOCTh YMEHHUS MPUMEHSTh OCHOBHBIE  OTIEpalluu
MBICJIUTEIPHOW NEATeIbHOCTH — aHaW3 W CHUHTE3, CpaBHEHHE, 0000IIeHHE,
CHUCTEMaTH3aIMIO, BBIIBIICHUE MPUIUHHO-CIICACTBEHHBIX CBS3CH — IS M3Y4YCHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIHI;

c(hOpMHUPOBAHHOCTh YMEHUI: BBISBIISITh B3AaUMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHATUSAMH W TPEJCTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX TPEIMETOB JIJIS
0oJiee OCO3HAHHOTO TMOHMMAHHUS CYIIHOCTH MAaTEpHAIbHOIO EIMHCTBA MHpPA,
UCITOJIb30BaTh CHCTEMHBIC 3HAHMS IO OPTaHUYSCKOW XUMHUH i1 OOBSCHEHUS W
MIPOTHO3UPOBAHMUS SBJICHUN, UMEIONMX €CTECTBEHHO-HAYIHYIO MPHUPOTY;

c(hopMHUPOBAaHHOCTh, YMEHHUH: TIPOBOAWTH pPacY€Thl TI0 XUMHYECKUM
dbopmynIaM ¥ YpaBHEHUSAM XUMHYECKUX PEAKIN C WCIIOJIB30BAaHHEM (PU3MICCKUX
BelIMUMH (Macca, 00BEM Ta30B, KOJUYECTBO BEINECTBA), XapaKTEPHU3YIOIINX
BEIICCTBA C KOJMYECTBCHHOW CTOPOHBI: pacyéThl 10 HAXOXKICHUIO XUMHUYECKOMH
dbopMysBl BEIIECTBA MO0 W3BECTHBHIM MACCOBBIM JIOJIIM XUMHYECKUX DJIEMEHTOB,
MIPOYKTaM CTOpaHUsl, TUIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hopMHUPOBAHHOCTh YMEHUI: IPOTHO3UPOBATh, AaHAJM3UPOBATh U OIICHUBATH
C TMO3WIMH  DKOJIOTUYECKOM  0€30MacHOCTH  MOCJEACTBUS  OBITOBOM M
MPOM3BOJICTBEHHONM JEATEILHOCTH UEJIOBEKa, CBSI3aHHOW C TepepabOTKOM
BEIIIECTB, MCI0JIb30BaTh TIOJYUCHHBIC 3HAHUS JIUIS MPUHSITHS TPAMOTHBIX PEIICHUN
po0JIeM B CHTYalIHsX, CBA3aHHBIX C XUMHUCH;

c(hopMHUPOBAHHOCTh YMEHHI: CaAMOCTOSTEIBHO IUIAHUPOBATH W TPOBOJIUTH
XAMHYECKUH DKCIIEPUMEHT (ITOJIyYCHHE M M3YYEHHE CBOWCTB OPraHUYECKHX
BCIIICCTB, KAYECTBEHHBIC PEAKIMHM YIJICBOJOPOAOB PA3JIMYHBIX KJIACCOB U
KHCJIOPOJICO/ICPIKAIIMX OPTraHMYECKUX BEIIECTB, PEIICHHE SKCIICPHUMCHTAIbHBIX
3a/1a4y MO pAacTlo3HABaHWIO OPraHMYECKUX BEIIECTB) C COOJIIOICHUEM IPaBUI
Oe3omacHOTO OOpallleHus C BEIIECTBAMH W JIAOOPATOPHBIM 00OPYIOBAaHUEM,
dbopMympoBaTh 1ENb HCCICIOBAHUSA, TMPEACTABISTh B Pa3audHOU (dopme
pe3ybTaThl SKCTICPUMEHTA, aHAJTM3UPOBATh U OIICHUBATH UX JJIOCTOBEPHOCTD;

c(hopMHUPOBAHHOCTh YMEHUM:

co0JIr01aTh MPaBHIIA YKOJOTHYECKH 11€7I€CO00pa3HOTO MOBEACHUS B OBITY U
TPYIOBOM JEATEILHOCTH B IIENISIX COXPAHEHUSI CBOETO 370POBbs, OKPYXKaroIien
MIPUPOHOM CPEABI U IOCTUKEHHS €€ YCTOMIUBOTO PA3BUTHA;



OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JIEWCTBUSI Ha >KUBBIE OpPTraHU3MBI
ONPENENEHHBIX OPraHMYECKUX BEILIECTB, MOHUMasA cMbIc nokazarens [11K;

aHAIM3UPOBAThH 11€7€CO00Pa3HOCTh MPUMEHEHUS! OPraHMYeCKUX BEIIECTB B
HNPOMBIIUICHHOCTHU U B OBITY C TOUKH 3pEHHS COOTHOIIEHUS PUCK-TIOJIb3a;

c(hOPMUPOBAHHOCTh YMEHUMN: OCYILECTBIISITh IEJICHANIPABICHHBIN TMOUCK
XUMHUUYECKON MHPOpMAILIMY B PA3JIMUHBIX UICTOUHHMKAX (Hay4yHas U y4eOHO -Hay4YHas
JaUTepaTypa, CpeacTBa MaccoBoi nH(popmanuu, UHTEpHET U Ipyrue), KpUTHIECKU
aHAIM3UPOBATh XUMHUYECKYI0 MH(OpMaIUio, rnepepadaThiBaTh €€ U UCTIOJb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHOHN y4eOHOM 3aaucii.



TEMATHYECKOE INTAHUPOBAHUE

10 KVIACC
KoJunuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeJioB U TeM (mud poBbie)
Kontpoabubie | IlpakTudeckue
n/n NPOr pAMMbI Bcero o0pa3oBarTeJbHbBIE
padoThbI padoThl
pecypcsl
Paznen 1. TeopeTnueckne 0CHOBbI OPraHM4yecKOM XUMHUH
[IpeameT opranuueckoi xuMuu. Teopust
11 CTPOEHUS OPraHUYECKUX CoeMHEHU A. M. 8
byrneposa
Hroro no pazneny 8
Paznen 2. YrieBoaopoabst
51 [IpenenbHble yriaeBOAOPOIAbl — alKaHBI, 5
' HUKITOATTKAHBI
59 HenpenenbHble yrieBoaOpOIb! : AIKEHBI, 14 1
' AJIKa/IM€Hbl, aJIKUHbI
2.3 Apomarudeckue yrieBoA0po/ibl (apeHbl) 8
24 [IpyupoHbIE HCTOYHUKHU YITIEBOJIOPOAOB U 4
' UX 1epepaboTKa
2.5 ["asioreHnpon3BOIHBIE YIIIEBOJOPOIOB 4 1
Uroro mo pazueny 35
Paznen 3. Kuciiopoacoaep:kaime opranndeckue coeauHe HUsl
3.1 Cnuptsl. eHon 11 1
KapOoHuiibHbIE COeAMHEHUS: abIEeTUIbI U
3.2 P 8 Ferii 21 1

keToHbl. KapOoHoBbIe KuCIO0THI. CII0XKHBIE




s¢upsl. XKupsl

3.3 VYTI1eBOIbI 9
Hroro no pazneny 41
Paznen 4. A3oTcoaepkainue opraHuvecKue coeJIuHe HUsl

4.1 AMuHBI. AMUHOKHUCIIOTHI. benku 12
Hroro no pazneny 12
Pa3neu 5. BbicokomoJieKyasIpHbIE COeIMHE HUS

51 BricokoMonekynsapHbie COeTUHEHUS 6
Hroro mo pazmeny 6
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




IHHOYPOYHOE INTAHUPOBAHHE

10 KVIIACC
N KoauyecrBo yacos 1 3
0 aTa JIEKTPOHHBIE () POBLIE
Tema ypoka Konrpoabubie | IIpakrunuyeckue P p
n/n Bceero u3y4eHusi | oOpa3oBare/ibHbIE peCcypchl
padoThI padoThI
IIpenMer u 3Ha4YeHUE bubmorexa IIOK
1 OpPraHU4YeCKON XMMUHU, 1 https://lesson.academy-
MpeACTaBJICHNE O MHOTOOOpa3uu content.myschool.edu.ru/04/10
OPraHMYECKUX COCAUHEHUMN
DJIEKTPOHHOE CTPOCHHE aTOMa
yraepoaa (OCHOBHOE U bubmoreka [TOK
2 BO30YXKJIEHHOE COCTOSIHUS). 1 https://lesson.academy-
BanenTHEIE BO3BMOKHOCTH aTOMa content.myschool.edu.ru/04/10
yriepoaa
Xumudeckas CBsI3b B
OpPraHUYECKUX COCIUHEHUSAX. bubmorexa LIOK
3 MexaHu3Mbl 00pazoBaHUs 1 https://lesson.academy-
KOBaJIEHTHOM CBSI3H, CIIOCOOBI content.myschool.edu.ru/04/10
paspbiBa CBs3eH
bubmoreka ILIOK
Teopust CTpOEHUSI OPraHMYECKU X
4 N 1 https://lesson.academy-
coequHenu A. M. byrnepoBa
content.myschool.edu.ru/04/10
Buipl n3oMepuH: CTp YKTypHas,
P PYKIYP bubmorexa [{OK
MPOCTPAHCTBEHHAS. DJICKTPOHHBIE
5 1 https://lesson.academy-
3¢ deKTsl B MOJIEKYIIax
. content.myschool.edu.ru/04/10
OPTraHUYECKUX COECTUHECHUN
6 [IpencraBienue o KIaccH PUKaUH 1 bubmoreka I[JOK
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U CUCTEMaTHYeCcKasi HOMEHKIATypa
(IUP AC) oprann4ecK1x BEINECTB

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

Knaccudukanus peakuuii B

Bbubmiorexa IIOK

7 N https://lesson.academy-
OpraHUYeCKOM XUMHH
content.myschool.edu.ru/04/10
bubmorexa IJOK
CucreMaTtusanus 1 0000IIeHHIE
8 . https://lesson.academy-
3HAHHUH 10 TEME
content.myschool.edu.ru/04/10
AJIKaHBI : TOMOJIOTUYECKUH PsiTL,
o0mast popMyria, HOMEHKIATYpa U bubmiorexa [JOK
9 M30MEPUS, DIIEKTPOHHOE U https://lesson.academy-
MPOCTPAHCTBEHHOE CTPOCHUE content.myschool.edu.ru/04/10
MOJIEKYIT
bubmoteka [{OK
dusnyeckre 1 XUMHUYECKHUE
10 . https://lesson.academy-
CBOWCTBA aJKaHOB
content.myschool.edu.ru/04/10
HaxoxneHue ankaHoB B IpUPOLE. bubmiorexa IJOK
11 CniocoObI moJTydeHuUs U https://lesson.academy-
MIPUMEHCHUE AIKAHOB content.myschool.edu.ru/04/10
[Muknoankansl: 001as Gopmyina,
HOMEHKIaTypa U U30Mepus, bubmorexa IOK
12 0COOCHHOCTHU CTPOEHUS U https://lesson.academy-
XUMHYECKH X CBOICTB, CIIOCOOBI content.myschool.edu.ru/04/10
MOJTYYEeHUS U TIPUMEHEHHUE
Pemienue pacu€THbIX 3a/1a4 HA
ONPEIEIEHUE MOJICKYJIIPHOM bubmorexa LIOK
13 (opMyIIbI OPraHUUYECKOTO https://lesson.academy-

BEIICCTBA 10 MACCOBBLIM JIOJISIM
aTOMOB DJIEMEHTOB, BXOISIIIX B

content.myschool.edu.ru/04/10
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ero cocras. CucreMaTu3alus u
00001IIeHYE 3HAHU 10 TEME

AJIKEHBI : TOMOJIOTUYECKUH PSiIL,
obmas gopmyia, HOMEHKIATYypa,

Bbubmorexa IOK

14 AJIEKTPOHHOE U TPOCTPAHCTBEHHOE https://lesson.academy-
cTpoeHue MoieKyln. CTpyKrypHas u content.myschool.edu.ru/04/10
U C-TPaHC-U30MEPHS ATKCHOB
Du3nYecKrue U XUMUYECKHE Bbubmmorexa 1JOK
15 cBoiicTBa ankeHoB. [IpaBuiio https://lesson.academy-
MapkoBHHKOBA content.myschool.edu.ru/04/10
CrocoObI moJIydeHu bubmorexa HOK
AU
16 ¥ https://lesson.academy-
MIPUMEHEHHE AJIKCHOB
content.myschool.edu.ru/04/10
[Tpakruueckas pabota Ne 1 mo Teme bubmoreka [JOK
17 "TlonydeHnue 3TUICHA U U3YUYCHHE https://lesson.academy-
€ro cBOMCTB" content.myschool.edu.ru/04/10
Pemienue pacu€THbIX 3a/1a4 HA
OIDELCICHIE MOLLe . Bubamoreka 1{OK
I JIEHHE MOJIEKYIISIPHOM
18 (I)op A 1P https://lesson.academy-
MYIIbI OPraHHYECKOTO
PMY. p content.myschool.edu.ru/04/10
BEIIECTBA
AnkaueHsl: cCOnpsoKEHHEIE,
p bubmorexa [{OK
M30JIUPOBAHHEIE,
19 Ocob https://lesson.academy-
KymynupoBaHHble. OcCOOEHHOCTH
YMYTHp content.myschool.edu.ru/04/10
AIIEKTPOHHOTO CTPOCHHUS
o Bbubmiorexa IJOK
XUMHYECKHE CBOMCTBA 1
20 COMPSBE eH1o https://lesson.academy-
IPSHKEHHBIX TUEHOB
p A content.myschool.edu.ru/04/10
21 CriocoObI OJTydeHUs U bubmorexa [TOK

MNPUMCHCHUC AJIKaITUCHOB

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

AJKMHBI : TOMOJIOTUYECKUH Psifl,
oOuras popMyna, HOMEHKIATYpa,

Bubamoreka 1JOK

22 3JICKTPOHHOE ¥ IIPOCTPAHCTBEHHOE https://lesson.academy-
CTpOCHUE MOJICKYJ, (pr3maeckue content.myschool.edu.ru/04/10
CBONMCTBA

bubmorexa 1JOK
23 XUMHYECKHE CBOMCTBA aJIKUHOB https://lesson.academy-
content.myschool.edu.ru/04/10
bubmoreka [{OK
KauecTBenHbIe peakiiuu Ha

24 N https://lesson.academy-
TPOMHYIO CBA3D content.myschool.edu.ru/04/10

bubmoreka [IOK

25 CnocoGbt mostydeHns u https://lesson.academy-
TIPUMCHCHHC AITKLHOB content.myschool.edu.ru/04/10

. bubmorexa [JOK

26 Pemenue 3anau: PaC‘IeTI:I o https://lesson.academy-

YPABHCHUIO XHMHIHUCCKON peaKkiiu content.myschool.edu.ru/04/10
bubmoreka IJOK
Cucremarusanus 1 00001meHue

27 . https://lesson.academy-
SHAHMU IO TeMe content.myschool.edu.ru/04/10
ApeHbl: TOMOJIOTUYECKUM Psifl,
obmast opmyna, HOMEHKIATypa. bubmoreka [TOK

28 DJIEKTPOHHOE U IPOCTPAHCTBEHHOE https://lesson.academy-
CTpoeHue MoJieKyll OeH3o1a 1 content.myschool.edu.ru/04/10
TOJTyoJ1a, X (PU3NUYECKHE CBONCTBA

. bubmmoreka [{OK
XUMHYECKHE CBOWCTBA apEHOB:
29 https://lesson.academy-

pPCaKuun 3aMCIICHUA

content.myschool.edu.ru/04/10
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XHUMUUYECKUE CBOWCTBA APEHOB:

bubmorexa IJOK

30 peaKkuvu OpUCOECIUHEHUS, https://lesson.academy-
OKHCJIEHHE TOMOJIOrOB OeH301a content.myschool.edu.ru/04/10
bubmoreka [IOK
31 OCOu6eHHOCTI/I XUMHYECKHX https://lesson.acadermy-
CBOHCTB CTHPOJIa content.myschool.edu.ru/04/10
Pemienne pacu€rHbix 3aaau I:Ia BuGmorexa LIOK
39 ONpeaeIeHUE MOJICKYJIIPHOU hitps://lesson.acadermy-
(popMysIBI OpranmecKoro content.myschool.edu.ru/04/10
BEIICCTBA
bubmorexa [IOK
33 Cnocoet mostyseHns u https://lesson.academy-
TTPUMCHCHHE apeHoB content.myschool.edu.ru/04/10
I'eneTnyeckas CBSI3b MEXIY bubmorexa [IOK
34 Pa3IMYHBIMU KIIACCAMU https://lesson.academy-
YIJIEBOAOPOIOB content.myschool.edu.ru/04/10
Pacuétel mo ypaBHermM BuGmorexa LIOK
35 XAMHUHCECKHX peaKIHH. https://lesson.academy-
CHCTeIXIaTHSaHHH 1 0600weHxKe content.myschool.edu.ru/04/10
3HAHHH 110 TEME
. bubmoreka [{OK
36 HpuposseIi ras. Tonyrhere https://lesson.academy-
HEQTAHBIC rash! content.myschool.edu.ru/04/10
. Bbubomoreka IJOK
37 KaMmeHHE yromh 1 MPOLYKTEI €ro https://lesson.academy-
nepepadoTKy content.myschool.edu.ru/04/10
Hedrb u ciocoOs! e€ mepepaboTku. bubmiorexa [JOK
38 [IpumeHeHne npoIyKTOB https://lesson.academy-

nepepaboTku HedrH

content.myschool.edu.ru/04/10
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I'eneTnueckas CBsI3b MEXIY

bubmorexa IJOK

39 pa3IUYHBIMU KITACCaMU https://lesson.academy-
YIJIIEBOAOPOIOB content.myschool.edu.ru/04/10
["asioreHonpon3BOHBIE BuGmorexa LIOK

40 YIJIEBOJOPOJIOB : AJIEKTPOHHOE hitps://lesson.academy-
CTPOCHHC, PCAKIIIH SaMCHICHHA content.myschool.edu.ru/04/10
rajoreHa
JlelicTBHe IIeIOYEii Ha
rajJOreHIIPOU3BOIHBIE. bubmiorexa [JOK

41 Bzanmonetictue https://lesson.academy-
JUTAJI0TCHAJIKaHOB C MarHueM U content.myschool.edu.ru/04/10
IIUHKOM
CucremMaTtuzanus 1 0000IIcHHE bubmoreka ITOK

42 3HaHWI 110 pazaeny https://lesson.academy-
"VYrneBogopoanr" content.myschool.edu.ru/04/10
KonTpoawsHas paboTa mo teme

43 "VYrneBomopoasr"

[IpenenbHbIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKUH Psif, BuGmorexa LIOK

44 obmast popmyxa, cTpocue https://lesson.academy-
MOJICKYJL, H3OMEPHA, content.myschool.edu.ru/04/10
HOMEHKJIaTypa, K1accu (U Karus,
¢u3nyeckue cBolicTBa
XuMH4YecKue cBOiCcTBa bubmorexa [LOK

45 MpECIIbHBIX OHOATOMHBIX https://lesson.academy-
CIIUPTOB content.myschool.edu.ru/04/10
CnocoObl TOTy4eHHS U bubmoreka [OK

46 MPUMEHEHUE OJTHOATOMHBIX https://lesson.academy-

CIIUPTOB

content.myschool.edu.ru/04/10
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[TpocTeie > pupbl: HOMEHKIATYpa U
U30MepHsl, 0COOEHHOCTH

bubmoreka IIOK

47 https://lesson.academy-
M3UUECKUX 1 XUMHUYECKHA X
b N content.myschool.edu.ru/04/10
CBOWCTB
MHoroaToMHBIE€ CITUPTHI:
P bubmorexa [HOK
STHJIEHTJIUKOIB U TIHLIEPUH, UX
48 o Hep https://lesson.academy-
M3UUYECKIE U XUMHUUECKHE
B content.myschool.edu.ru/04/10
CBOWCTBa
CnocoObl moy4eHus U bubmorexa [IOK
49 MPUMEHEHHE MHOTOATOMHBIX https://lesson.academy-
CIUPTOB content.myschool.edu.ru/04/10
DEeHOII: CTPOCHUE MOJIEKYIIBI, bubmorexa [JOK
50 ¢du3nYecKre CBOWCTBA. https://lesson.academy-
ToxcuuHOCTh (PeHOIIA content.myschool.edu.ru/04/10
bubmiorexa [JOK
o1 XuMuueckue cBoicTBa eHoma https://lesson.academy-
content.myschool.edu.ru/04/10
bubmorexa [{OK
Cnoco0bl oJTy4eHus U
52 e https://lesson.academy-
npuMeHeHue GeHosa
p content.myschool.edu.ru/04/10
IIpaktrueckast padota Ne 2.
P p Bubmroreka 1JOK
Pemenne sxcniepuMeHTaabHbIX
53 "C https://lesson.academy-
aa4d 1o TeEM IMUAPTEI U
?1):[ ?‘ eme p content.myschool.edu.ru/04/10
HOJIBI
Bbubomoreka IJOK
CucreMaTu3anus 1 0000IeHne
54 . https://lesson.academy-
SHAHUM IO TEME content.myschool.edu.ru/04/10
55 AIbIeruibl 1 KCTOHBI: Bubarorexa 1{JOK

SJICKTPOHHOC CTPOCHUC

https://lesson.academy-
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KapOOHUJIBHOM TPYIIIIHI;
TOMOJIOTUYECKUE PSA/IBI, 00 1A
dopmyna, uzoMepus u
HOMEHKJIaTypa

content.myschool.edu.ru/04/10

AJBIICTHIBI ¥ KETOHBI: (pr3mveckue

bubmoreka LIOK

56 CBOICTBA; pEAKIIUHU https://lesson.academy-
MPUCOCTNHEHHU S content.myschool.edu.ru/04/10
Peaxuun oxucienus u Bbubmmorexa 1JOK
57 Ka4ECTBEHHBIE PEAKIIUU https://lesson.academy-
AJIBJICTUA0OB U KCTOHOB content.myschool.edu.ru/04/10
CrocoOblI moiryue bubmorexa HOK
HUSA aJIbIETUIOB U
58 v AT https://lesson.academy-
KETOHOB
content.myschool.edu.ru/04/10
OIHOOCHOBHEIE IIPEJIEIBLHEIC
p bubmorexa [{OK
KapOOHOBBIE KUCIIOTHI,
59 https://lesson.academy-
O0COOEHHOCTHU CTPOEHUS UX
content.myschool.edu.ru/04/10
MOJIEKYT
N3omMepust 1 HOMEHKIaTypa bubmorexa [ITOK
60 KapOOHOBBIX KHCIIOT, UX https://lesson.academy-
(du3uYECKUe CBOMCTBA content.myschool.edu.ru/04/10
XUMHUYECKHE CBOMCTBA bubmorexa IJOK
61 MpeesbHbIX OJHOOCHOBHBIX https://lesson.academy-
KapOOHOBBIX KUCIIOT content.myschool.edu.ru/04/10
OcobeHHOCTH CBOMCTB
. o KOO Bubmroreka 1JOK
MYPaBBEUHON KHUCJIOTEL.
62 Myp 5 5 https://lesson.academy-
HorooOpasne KapOOHOBBIX
p p content.myschool.edu.ru/04/10
KHCIIOT
63 OCo0OEHHOCTH CBOMCTB: bubmiorexa I{OK

HETIPEACIBbHBIX 1 apOMaTHYCCKUX

https://lesson.academy-
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KapOOHOBBIX, TUKAPOOHOBBIX,
U IPOKCU KApOOHOBBIX KHCIIOT.
[IpeacraBuTENN BHICIIMX
KapOOHOBBIX KUCIIOT

content.myschool.edu.ru/04/10

[Tonsrre o mpor3BOAHBIX

bubmoreka [{OK

64 https://lesson.academy-
¥apOOHOBHIX KHCIIOT content.myschool.edu.ru/04/10
bubmoreka LIOK
65 CnocoGbt mostydeHns u https://lesson.academy-
TMPHMEHEHHE KAPOOHOBHIX KACTOT content.myschool.edu.ru/04/10
CrnoxHble 3¢)I/Ip1:1: BuGmorexa LIOK
66 rOMOJIOTHYECKHit P, 00wt https://lesson.academy-
(opmyna, H3oMepHst 1 content.myschool.edu.ru/04/10
HOMEHKJIaTypa
bubmoreka IJOK
DuznUecKrue U XMMHUYECKHE
67 N https://lesson.academy-
coficTBa d¢upos content.myschool.edu.ru/04/10
Pemienne pacu€THbIX 3a/1a4: M0
YPaBHEHUIO XUMHUYECKON PEaKUUH, bubmorexa LIOK
68 Ha OTIpEIEJeHHE MOJIEKYIIAPHOM https://lesson.academy-
bopMynBl OPraHUYECKOTO content.myschool.edu.ru/04/10
BEIICCTBA
[Ipakrnueckas padora Ne 3. Bu6morexa L[OK
69 Pemenne 3KCHe'pI/IMeHTaJ'IBHI)IX hitps://lesson.academy-
3anad no Teme "Kapboosrie content.myschool.edu.ru/04/10
KucioThl. CnoxxHblie 3¢ups!”
Bbubmmoreka 1{OK
20 XKupsr: ctpoenue, ¢puznueckue u https://lesson.academy-

XUMHUYECKHE CBOWCTBA (THUIPOIH3)

content.myschool.edu.ru/04/10
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Oco0eHHOCTH CBOICTB JKUPOB,
COJIepIKAIIMX OCTaTKH

bubmoreka IIOK

71 https://lesson.academy-
HCHPEACTLHBIX AKUPHEIX KU CIOT, content.myschool.edu.ru/04/10
JKupsl B ipupoe
Mpb11a KaK COJTH BBICIIH X
KapOOHOBBIX KHCIIOT, UX MOOIIIEE bubmorexa [JOK
12 nerictsue. [lousarue o https://lesson.academy-
CHHTETUYECKUX MOIOIIM X content.myschool.edu.ru/04/10
cpenctBax (CMC)
I'eneTnueckas CBSI3b
Bbubmiorexa IOK
73 YHICBONOPOIOB | https://lesson.academy-
KHCIIOpOACOACpHATIX content.myschool.edu.ru/04/10
OPTraHUYECKUX BEIICCTB
. bubmorexa [IOK
74 Pacuérer o ypaBHerIHM https://lesson.academy-
XUMITACCKU X peaKIiH content.myschool.edu.ru/04/10
Bbubaroreka 1{OK
75 CHCTeliflaTmauHﬂ H 000011IEHNE https://lesson.academy-
SHAHMHI IO TeMe content.myschool.edu.ru/04/10
OOmas xapakTepucTHUKa yrieBOIOB bubmoreka [TOK
76 U K1acc (MKalus yriaeBoI0B https://lesson.academy-
(MOHO-, T~ U TIOJMCAXapU/IbI) content.myschool.edu.ru/04/10
bubmiorexa [JOK
77 MOIjocaxapHHH: (usneckue https://lesson.academy-
CBOHUCTBA U HAXOHKICHHC B LPHPOJIC content.myschool.edu.ru/04/10
IIpumeHeHue KO3k, €€ bubmorexa I{TOK
78 3HAYEHUE B )KUBHEAEATEILHOCTH https://lesson.academy-
opranu3ma content.myschool.edu.ru/04/10
79 Jucaxapupl: caxapo3a, MaJIbT0o3a bubmorexa IJOK
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u yiakTo3a. Haxoxaenue B mpupoie
Y IPUMEHEHHE I CAXapUJIOB

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

[lonucaxapuipl: cTpoeHUE
MaKpOMOJEKYI, (U3NUYECKUE U

bubmoreka [{OK

80 : https://lesson.academy-
XUMHHCCKHUC CBOUCTEA, content.myschool.edu.ru/04/10
MpPUMEHEHHE

bubmorexa [{OK

81 [TorsiTne 06 MCKYCCTBEHHBIX hitps://lesson.academy-
BOJIOKHAX content.myschool.edu.ru/04/10
Pemienue pacueTHbIX 3a/1a4 HA Bubmorexa LIOK

82 OHPCACICHAC J0TH BRIXOAA https://lesson.academy-
MPOALyITa peaKitiit ot content.myschool.edu.ru/04/10
TEOPETHYECKA BO3MOKHOTO

bubmorexa IIOK

83 CHCTeI:/IaTmauH;I 1 000011IEHNE https://lesson.academy-
SHAHWH 110 pasiely content.myschool.edu.ru/04/10
KonTponbHas pabora o teme

84 "Kucnopoaconepxanme
OpraHMYeCcKue COeTUHEHUS"

AMUHBI: KITacCH (PUKAIHUA,
CTPOCHHE MOJIEKYJI, 001Ias bubmoreka I[TOK

85 dopmyrna, uzomepus, https://lesson.academy-
HOMEHKIIaTypa U (U3UUECKUEe content.myschool.edu.ru/04/10
CBOICTBa

. Bbubomoreka IJOK
XuMHYECKHE CBOICTBA

86 https://lesson.academy-

A (ATHYECKHX aMIHOB content.myschool.edu.ru/04/10

87 AHUIIMH: CTPOEHNE aHUJINHA, bubmorexa [IOK

0COOCHHOCTH XUMHYECKUX CBONCTB

https://lesson.academy-
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aHUJINHAa

content.myschool.edu.ru/04/10

Crioco0sbI osTy4eHus U

bubmorexa [{OK

88 MpUMEHEHHE ann(aTHYECKu X https://lesson.academy-
aMHHOB content.myschool.edu.ru/04/10
AMHHOKHCIIOTHI: HOMeHKJ'Ia”{ypa i BuGmorexa LIOK

89 n3oMepus, GU3NIECKre CBONCTBA. https://lesson.academy-
OTACTLHEIC NPEIICTABHTEA 0= content.myschool.edu.ru/04/10
aMUHOKHUCIIOT
XuMHYECKHE CBOCTBA BuGmorexa LIOK

90 AMHHOKHCIIOT, UX OMOJIOTHYECKOE https://lesson.acadermy-
3HAUCHNE AMUHOKHCIOT. (HHTE3 content.myschool.edu.ru/04/10
THAPOJTA3 TIETITHIOB

bubmoreka [LIOK
01 benku kak mpupoIHBIC TTOTMMEPHI; https://lesson.academy-
CTPYKTYPBI Oe1K0B content.myschool.edu.ru/04/10
Bbubmorexa [OK
92 XUMHUYECKHE CBOMCTBA OEIKOB https://lesson.academy-
content.myschool.edu.ru/04/10
AsoTconepKaLe bubmorexa [ITOK

93 TeTePOIUKINYECKAE COCTUHECHHUSL. https://lesson.academy-
HykIeHHOBbIC KUCTOTH: COCTaB, content.myschool.edu.ru/04/10
CTpPOEHHE U OMOJIOTUYECKAs! PO
[Ipakrnaeckas padora Ne 4. BuGmorexa LIOK

94 Pemenue E)KCHG})I/IMeHTaJIBHHX https://lesson.academy-
387181 10 Teme "A30TCoACpKANme content.myschool.edu.ru/04/10
OpraHMUYeCcKue COCTUHEHUS"
[Tpakruueckas padorta Ne 5. bubmoreka [IOK

95 Pemienune sxkcnepuMeHTaIbHbIX https://lesson.academy-

3a7a4 1o teMme "PacriosnaBanue

content.myschool.edu.ru/04/10
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OpTaHUYECKUX COCTUHEHUN"

KonTponbHas pabora o teme

bubmorexa [{OK

96 "A3oTcoaepxKale OpraHuYECKue 1 https://lesson.academy-
coeqHEHNA" content.myschool.edu.ru/04/10
OCHOBHEIEC HOHATHS XUMUH
BBICOKOMOJIEK Y IPHBIX bubmmorexa [IOK

97 COCIMHEHNHM B METOIbI UX CHHTE3a 1 https://lesson.academy-
—IIOJIMMEPHU3aL A U content.myschool.edu.ru/04/10
MTOJIMKOH ACH CaITU S

Bbubmiorexa IOK

08 ITInacTMaccel. YTunuzanus u 1 https://lesson.academy-

nepepatoTKa macTuia content.myschool.edu.ru/04/10
. Bubamnorexa 1JOK

99 DJ1acTOMephI: HATypATbHBIHN 1 https://lesson.academy-
CHHTETHHCCKHE Kay1ykit. PesnHa content.myschool.edu.ru/04/10
Bonokna: HaTypalbHBIE, BuGmorexa LOK

100 MCKYCCTBEHHbBIE, CHHTETUUECKHUE. 1 https://lesson.academy-
Hommmepst crienuabaoro content.myschool.edu.ru/04/10
Ha3HAYCHUS
[Tpakruueckas padorta Ne 6. BuGmorexa LIOK

101 Pemenne 3KCHe'pI/IMeHTaJ'IBHI>IX 1 https://lesson.academy-
3N 1O TeMe PaCHOiHaBaHHe content.myschool.edu.ru/04/10
ILIACTMACC U BOJOKOH
O0o001Eene U cucTeMaTH3arys Bumorexa LIOK

102 {/,IW%HHOFO MATepHaa fo TeMe 1 https://lesson.academy-

Beicoxomonexynspere content.myschool.edu.ru/04/10
coenqrHeHnus"
OBIIEE KOJIMYECTBO YACOB I1O 102

[NPOTPAMME
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YYEBHO-METOANMYECKOE OBECIIEYEHUME
OBPA3OBATEJIbBHOI'O NIPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJ151 YYEHUKA
» Xumus, 10 kmace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.,

AK]_II/IOHepHOG O6H_ICCTBO ((HSI[&TCJIBCTBO « Hp OCBCILICHHUC)

METOAUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

Pabouas nporpamma o yaeOHOMY MPEIMETY « XUMUSD).

VY4eOHUK.

COopHUK 3a7a4 U yIPaKHEHUI.

[IpoBepouHbIe 1 KOHTPOJILHBIE PAOOTHI.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

bu6moreka [IOK






