MuHncTepeTBo npocsetenus Poccuiickoit Menepainu
MunucTepeTBo 06pazoBanust M HayKn Y AMypTCKoi Pecry6mnuku
AJIMUHHCTPALMS MyHUIMIIAIEHOTO oOpa3oBatus "MyHUIIUTAIBHBIA OKPYT
Manomnyprusckuii paifon ¥ amyprekoit Pecryonuku"

MOYCOILI c.Hopss
PaccMoTpeHo Ha 3acefaHuu YTBEpKIEHO
MEeTOIMYECKOro obheAMHeH NS npukazom MOY COIII ¢.Hopes
«dd» M@c/mﬂ 2023 . ot «J0 »_0f_2023 v. N L0
’ T
Jnpextop MOY COLLI ¢ Hopss

[Ipundaro Ha 3acenaHuu

[Teparoruueckoro cosera

poTokos Ne 7 ¢

oT «] 0 »M’L{/é/ﬁ/’/ﬂ 2023 r.

,n\j e 0.B.Py6nésa
R .bf‘/'-.._;f:_l‘

PABOYASI [TPOTPAMMA
(ID )
N0 Ttk

U1 00yyaroLmxcs /ﬂ 7 / KJIaCCOB

Cocrasuresns: Wﬂafwépﬂ // //

c.Hopss
2023 r.



HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XUMHM Ha YpPOBHE CpelHero oOiiero oOpa3oBaHuUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6
oOpazoBanuu B Poccuiickoii denepanumny», TpeOOBaHUN K pe3yibTaTaM OCBOECHHS
denepanbHOil 00pa3oBaTENIbHOM MPOTPAMMBI CPEHETO OOIIero 00pa3oBaHUS
(®OIT  COO), npencraBneHHbix B  DenepasbHOM  TOCYAAPCTBEHHOM
obOpazoBatenbHoM cranmapre COO, ¢ yuetom KoHuenuuu mnpenogaBaHus
y4yeOHOro mpeaMmera «XHUMHs» B 00pa3oBaTelNbHBIX oOpraHuzanusx Poccuiickoit
Qdenepanuy, peanu3ylOIIMX OCHOBHBIE 00pa30BaTeNbHbIE MPOTPaMMBblL, U
OCHOBHBIX TonokeHUl «CtpaTeruu pa3Butus BocnuTaHusi B Poccuiickoi
Oenepauuu Ha nepuon 1o 2025 rona» (Pacmopstkenue I[lpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K ONPEIEICHHUIO
oO1mielt cTpaTteruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O0YUYaIOIIUXCSl CPEJICTBAMU
yuebHoro npeamera «Xumus» ais 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTAaBHIIU
koHuenTyanbHbie nonoxenuss GI'OC COO o B3aMMOOOYCIOBICHHOCTU IIENEH,
collepKaHMsl, Pe3yJbTaTOB OOy4YeHUss U TpeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4yaeMoe BBIITYCKHUKaMHU
o01reo0pa3oBaTebHON  OpraHU3allK, SBISETCA HEOThEMJIEMOM YacThi0 HX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpIIAOIIUM ATAllOM peaau3aluyd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XUMHUYECKOTO o0O0pa3oBaHHA. OTH IIEHHOCTH KacaloTcCs
MO3HAHUS 3aKOHOB MPUPOJIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYPHI
YelioBeKa, a TaKXKe OHKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3M0POBBI0 M TpHUpOAHON cpene. Peamusyercs xumuueckoe oOpazoBaHue
oOydJaromuxcs Ha YpOBHE CPETHETr0 OOIIero oOpa3oBaHMs CPEJACTBAMH Y4eOHOTO
peaMeTa «XHMHS», CONEPKAHUE U IIOCTPOCHHE KOTOPOrO ONpEIEIECHBl B
nporpaMMe MO XUMHH C Y4YE€TOM CHEHM(PUKHM HAyKHM XUMHUHU, €€ 3HAUYCHUs B
NO3HAHUM TMPHUPOABI U B MaTepuaibHOW KHU3HU OOILECTBA, a TAaKXKE C YUCTOM
o0mMX wLede ¥ NPUHLUIIOB, XapaKTEPU3YIOIIHUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeiHero ooIero oopaszoBanus B Poccuiickoit deneparum.

XuMUsl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT ocoOyio poiib B
COBPEMEHHON LMBWJIM3ALMK, B CO3JaHUU HOBOM 0a3bl MaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMHUPOBAHUE PAIIMOHAIBHOTO HAYYHOT'O MBIIIICHHUS,
B CO3JIaHUE LEJOCTHOTO MPEACTABICHUS 00 OKpYXarolleM MHUpPE Kak O €IUHCTBE
IPUPOJIBI U YEIOBEKa, KOTOpoe (opMHpyeTcs B XUMHUHM Ha OCHOBE MOHUMAaHHS
BEILLIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHpA, OCO3HAHMS B3aMMOCBSI3U MEXAY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMHU M BO3MOXXHBIMU 00JIACTAMHU MPUMEHEHUS.



TecHO B3aUMOJIEUCTBYS C APYTUMHU €CTECTBEHHBIMM HAayKaMU, XHMHsS CTalia
HEOTHEMJIEMOHN YaCThI0 MUPOBOU KYJIbTYpPbl, HEOOXOAUMBIM YCIOBHEM YCIEUIHOTO
TpyJla W >KU3HU Kaxjoro wieHa oOmiectBa. CoBpeMeHHass XUMHS KaK Hayka
co3ujaTeNbHas, KakK HayKa BBICOKMX TEXHOJOTHM HampaBjieHa Ha peIlICHHE
I00adbHBIX TPOOJEM YCTOWYMBOIO PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBOM, HIKOJIOTUUECKON O€30MaCHOCTH U OXPaHbI 3/I0POBBSI.

B cootrBercTBHM ¢ OOmMMMHU MHEISIMH M TPUHIUIIAMH CPEIHETO OOIIEro
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIl YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOJUMYI0O UM JJIsi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCICIIHOIO BKIIOYEHUS B JKU3Hb COIMyMa, IPOJIOTKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEJACTBEHHO C XUMUEH.

CocTaBisitoniuMu  TIpeAMeTa «XUMHS»  SBISIOTCS 0a30BbIE  KYpPChl —
«Oprannueckass xumusi» U «OOmE@as W HEOpPraHUYECKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJICpYKaHUSI KOTOPBIX SIBJISFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HaHUUW M0 HEOPTAaHMYECKOW XUMHH (C BKJIIFOUCHUEM 3HAHUM M3 OOIIEH XUMUU) U
opraHnyecko xumuu. OOpMHUPOBaHUE JAHHOW CHUCTEMbl 3HAHMN TIPU U3YUCHUU
npeaMeTa oOecrnedyrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHA, 3aKOHOB M TEOPHI XUMUU.

CtpykTypa coaepxkanus KypcoB — «Opranuueckass xumusi» u «OOmas u
HeopraHudeckass XuUMHs» cQOpMUpOBaHA B MpOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K U3Y4YeHHIO Yy4eOHOro wmarepuaia u oOycClOBJeHa
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUW  HA  OMNPEACIICHHBIX
TEOPETHYECKUX YpPOBHAX. Tak, B Kypc€ OpPraHM4YeCKOM XHMHUU BEUIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KJIACCUYECKOW TEOPUHM CTPOCHHSI OPTraHUYECKUX
COCIMHEHUN, a TaKkKEe Ha YPOBHE CTEPEOXMMHUYECKMX M DIIEKTPOHHBIX
npencTaBieHuit o cTpoeHuu BemecTB. CBeneHus 00 H3y4aeMBIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHHU — OT YIJIE€BOJOPOJOB J0 CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COEQUMHEHUU. B Kypce OpraHnM4eckod XWMHHU IIOJIYYarOT PAa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IEepBOHAYAILHBIC
MPEICTABICHUS O XUMHUYECKOM CBSI3M, KIaCCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKIUU.

[log HOBBIM yriioM 3peHuss B mpeamere «Xumus» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3YUYEHHbIH Ha YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs
TEOPETUYECKUN MaTepuan © (PAKTOJOTUYECKUE CBEJAEHUS O BEIIECTBAX W
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHuyeckas
XAMHS» OOYYarOMIMMCSl TPEJOCTABIACTCS BO3MOXHOCTh OCO3HATH 3HAYCHUE
MEPUOJANYECKOTO 3aKOHA C OOLIETEOPETHUECKUX U METOIO0JIOTMYECKUX TMO3UIIUH,



riy0ke TMOHATh HCTOPUYECKOE U3MEHEHHE (PYHKIMH 3TOro 3akoHa — OT
000011aro1Iel 10 00BACHAIOIIEH U TPOTHO3ZUPYIOILIEH.

Envnasa cucrema 3HaHMM O BaXXHEWILIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XUMHYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MpoTekaHus gomnosiHsercs B kypcax 10 m 11 kmaccom
AJIEMEHTAMH COJICP)KaHUS, UMEIOIIUMHU KYJIbTYPOJOTHUECKUNA U MPUKIATHOU
XapakTep. OTHU 3HAaHHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSI3U XHUMHUHU C
JPYTUMU HayKaMH, PacKpbIBalOT €€ POJib B TMO3HABATEIBLHOM U MPAKTUUYECKOU
NEATeIbHOCTH 4YEJOBEKa, CIOCOOCTBYIOT BOCIUTAHHMIO YBaXKEHHS K TMPOIECCY
TBOpPYECTBA B 00JIACTH TEOPUM U MPAKTUUYECKUX MPUIOKEHUN XUMHH, TOMOTAIOT
BBIITYCKHUKY OPHEHTUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npoOjeMax, CBSI3aHHBIX C XHUMHEH, KPUTHYECKH OCMBICIUBATHL WH(OpMAIHIO U
OPUMEHATh €€ JUIsS TIONMOJIHCHHWS 3HAHWUW, pelIeHUS WHTEJUICKTYyaIbHBIX W
AKCTIIEPUMEHTATBHBIX MCCIIEI0BATeILCKUX 3a7a4. B 11e10M conepxanue ydeOHOro
npeamera «XUMHUS»  JIAHHOTO  ypPOBHS  M3Y4YCHHUS  OPHEHTUPOBAHO  Ha
dbopmupoBaHue y 00Yy4YaIOIIMXCSI MUPOBO33PEHUYECKOW OCHOBBI JIJII TOHUMAaHUS
dbunocopckux uaeH, TakKux Kak: MaTepUaJbHOE EIMHCTBO HEOPraHUYECKOrOo U
OpraHUYecKoro Mupa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM H
CTPOCHHMEM, T03HABAEMOCTh NPHUPOJHBIX SBICHUW NYyTEM OJKCIEpUMEHTa W
pEelIeHHs] MPOTUBOPEYUM MEXKIy HOBBIMH (akTaMH U TEOPETUYECKUMH
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMUHU B PEIICHUHU SKOJOTUYECKUX MpodiieM, a
TaKKe mpobsieM cOepexeHus] IHEPreTUIECKUX PECYPCOB, CHIPbsI, CO3/IaHUS HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemeHus 3agady  BOCIHMTAHMWS, pa3BUTHA UM COLMAIU3AIUU
oOy4Jaromuxcs TPUHITHIE MPOrpaMMON MO XUMHH TOJIXOJBI K OMPEIEICHUIO
colepKaHUsi M TOCTPOCHUS TMpeaMeTa NpeaycMaTpuBaioT (HOopMHUpOBaHUE
YHUBEPCAJIbHBIX yYEOHBIX JEHCTBUN, HMEIOIMUX 0a30BO€ 3HAYEHUE  JUIS
pPa3TUYHBIX BHJIOB JICSITEIILHOCTH: pEHICHUs TMpoldiieM, TOWCKa, aHaiu3a |
00paboTku MHGOPMAIIHH, HEOOXOJUMBIX JIJISI IPUOOPETEHUS OTbITa TPAKTUIECKOM
U HUCCIEI0BATENbCKON JESATEIbHOCTH, 3aHUMAIOLIECH Ba)kKHOE€ MECTO B IMO3HAHUU
XUMUHU.

B mnpaktuke mnpemojaBaHus XUMHU KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CPEAHETO 001Iero o0pa3oBaHus, MPU OMPEaeIICHUN
COJIepKAaTENIbHOM XapaKTepUCTUKU 1eJIe M3ydeHUus MpelMeTa HampaBJICHUEM
MEPBOCTENIEHHOW 3HAYMMOCTH TPAJUIMOHHO MpHu3HaeTcs (OPMUPOBAHHUE OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATENIbHOCTU YeJIOBEKa M KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KylIbTyphl. C
METOJIMYECKOW TOYKH 3PEHHSI TAKOM IMOAXOJ K OINPEACIICHUIO LEeJed W3y4YeHUS
MpeaMeTa SBJISIETCS BIOJIHE OMPaB/IaHHBIM.



CornacHo JaHHOM TOYKE 3pEHHs TJABHBIMM LEISIMHM H3Y4YEHUs NpeaMeTa
«Xumusi» Ha 6azoBom ypoBHe (10 —11 xu1.) sBIISIFOTCSI:

e (QopMHpOBaHME CHUCTEMBl XMMHUYECKMX 3HAHUW KaK  BaKHEHIeH
COCTaBJIAIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpaA, B OCHOBE KOTOPOU
JeXAaT KIIOYEBbIE TOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBl U TEOPUU XUMHH,
OCBOEHUE $S3bIKa HAYKH, YCBOECHHE WM INOHMUMAHHUE CYLIHOCTU JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOI0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEH
UX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHUe U pa3BUTHUE NMPEACTABICHUN O HAYYHBIX METOJAX MMO3HAHMS
BEUIECTB M XUMHUYECKUX pEaklMid, HEOOXOIUMBIX [JIsi TNpUOOpeTeHus
YMEHUU OPUEHTHUPOBATHCS B MHPE BEUIECTB M XUMUUYECKUX SIBJICHUM,
UMEIOIINX MECTO B IPUPOJE, B TPAKTUUECKON U MOBCEIHEBHOW KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB JCSATEIILHOCTH, CBA3AHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XHMHMUYECKOTO JKCIIEPUMEHTAa, COOJIIOJICHUEM TMpPaBUII
6e30macHOro 0OpaIleHus ¢ BeIECTBAMHU.

Hapsany c atum, coaepkarenpHas XapaKTEpUCTHKA LIEJIEN U 3aa4 U3y4ECHUs
npeaMeTa B IporpaMMe 1o XMMHUM YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUHM
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpellHero obmiero oopazoBanus. CerojHs B
NpernojjaBaHid  XUMUU B OOJbIIEH  CTemeHW OTAAcTCs  MpEeanouTeHue
NPAKTUYECKON KOMIIOHEHTE COJAEpKaHUsA OOy4YeHHUs, OpPUEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMMYCKHHKA 00II€00pa3oBaTEIbHON OpraHu3alliy, BIAJCIOIIET0 He
HAO0OpOM 3HaHUM, a (QPYHKIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIIOCOOAMU H
YMEHMSIMHU aKTUBHOI'O IOJYYEHHUs] 3HAHUM U IMPUMEHEHUS UX B PEaJbHOU KU3HU
JUISL pELLICHUS IPAKTUYECKUX 3a1a4.

B cBA3u ¢ 3TMM npu U3ydeHHM Mpeamera «XUMHUS» JOMUHHPYHOLIEe
3HAauYEHHE MPUOOPETAIOT TAKUE LIETU U 33]]a4H, KaK:

azanTamnus o0y4yarouuxcsl K YCJIOBHUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMuUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO T'PAaMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEILECTBAMU U UX
IIPUMEHECHUEM;

GopmupoBaHue |y OOy4arOmMXCs  KJIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIUI), HMMEIOIIMX YHHUBEpPCAJbHOE 3HAYE€HHWE I PA3JIMYHBIX BHUJOB
AESITeIbHOCTU: pelIeHHus Mpo0iieM, MOUCKa, aHalu3a U 00paboTKu MH(OpMAIHH,
HEOOXOAMMBIX Ui TPUOOPETEHHS OMbITa ACSITENbHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B IIO3HAHMM XUMHH, a TakKe [UI1 OLEHKH C  IO3HMIUHI
HKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIHSHUSA BEIIECTB U XUMHUYECKUX
IIPOLIECCOB HA OPTaHU3M YEJIOBEKA U PUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, WHTEIUICKTYaJbHBIX U TBOPYECKUX
CIOCOOHOCTEN 00YUaIOIIUXCS: CIIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HaHUS MO XUMHUU B COOTBETCTBHUU C KM3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOJI30BATh
COBpeMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTHH JIJIsl TIOMCKAa U aHalinu3a yuyeOHOU U
Hay4YHO-TIOMYJSIPHON MH(GOPMAIIUK XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHUE Y 0OYUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0JII0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MPHU IUIAHUPOBAHUU U MPOBEICHUH XHUMHUYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYarmomuxcsi YOEXKJACHHOCTH B T'yMaHUCTUUYECKOM
HAIPaBJIEHHOCTH XUMHUHU, €¢ BaXXHOW POJM B PEIICHUU TI00AIBHBIX MPOOIeM
palMOHAILHOTO TPUPOIOTIONB30BAHMUS, TTOMOJIHEHUSI YHEPTETUYECKUX PECYPCOB U
COXpaHEHHs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OepexHOTO
OTHOIIIGHUSI K TIPUPOJIE M CBOEMY 3J0POBBIO, a TaKkKe NPUOOPETEHMs OIbITa
UCIIOJIb30BaHUS TOJIYYCHHBIX 3HAHWUW ISl TPUHSTHS TPAMOTHBIX pEIIeHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueOHOM muane cpegHero oOmiero oOpa3oBaHUS MPEIMET «XUMUS»
0a30BOT'0 YPOBHS BXOJHUT B COCTaB MpeaMeTHOM obnactu «EcTecTBeHHO-HAay4YHBIC
IPEAMETHI.

OO6iee ynco 4acoB, OTBEICHHBIX ISl U3YUCHHS] XUMUH, HA 0230BOM ypOBHE
cpeaHero ofOmiero odpasoBaHusi, cocrapiseT 68 dacos: B 10 kiacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 yaca (1 yac B Hesielno).



COAEPXAHUE OBYUYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHU4eCKOH XUMUM

[Ipenmer opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUEHUE B
MOJIYYeHHMH HOBBIX BEIIECTB M MaTepuasioB. Teopusi CTPOECHHUS OPTraHUYECKHUX
coenunenuid A. M. bytiepoBa, e¢ ocHOBHbIE MO0XKeHUs. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. lomosorus, wu3omepus. XUMHUYECKass CBsSI3b B
OpraHUYECKUX COCAMHEHUSX — OJIMHAPHBIE U KPaTHbIE CBA3H.

[IpencraBnenne o kinaccupuKalMy OpraHMueckux BemiecTB. HomeHknaTypa
OpraHMYeCKUX COEJIMHEHUU (CUCTeMaThyecKas) M TpUBHAJIbHbIE Ha3BaHUs
BaXXHEHIINX MPEICTaBUTENEH KIACCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METOJbl HW3YYEHHMS BEIIeCTB W HX MpeBpalleHUI:
O3HaKOMJIEHHE ¢ OO0pa3laMyd OpPraHMYeCKHX BEIIECTB W MaTepuajlaMd Ha HX
OCHOBE, MOJICJIUPOBAHUE MOJIEKYJ OpPraHWYECKHUX BEIIECTB, HaOJIOJeHUE W
OMKMCAaHKUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAILICHUIO OPTaHUYECKUX BEIIECTB
IpY HarpeBaHuM (IIaBJI€HNE, OOYIJIMBAHUE U TOPEHUE).

YriaeBogopoanbl

ANKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKMH psa. MeraH M 3TaH —
IOpOCTEHIINE TPEACTAaBUTEIN aJKaHOB: (U3NYECKUE MU XMMHUYECKHE CBOWCTBA
(peakuuu 3aMeUIeHUs] W TOpPEHUs), HAXO0XKACHHE B NPHUPOAE, IOIYYEHUE H
IPUMEHEHHE.

AJNKEHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUNA Psii. DTWIEH U NPONMIEH —
HOPOCTEHIINE TPEACTaBUTEIN aJKEHOB: (U3NYECKUE MU XMMHUYECKHE CBOWCTBA
(peakuyy  TUAPUPOBAHMS, TAJOICHUPOBAHMS, THApATalUd, OKUCICHUS W
MIOJINMEPU3ALINH ), TIOTYYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 m MetunOytaaueH-1,3. cTpoeHHe, BaKHEHIIHE
XMMHYECKUE CBOMCTBA (peakuus noiaumepusaunuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa W pe3HHBI.

AJKUHBL: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTHUECKUN psifl. ALIETUIICH
— MPOCTEUIINK NPEJCTAaBUTENb AQJIKHUHOB: COCTaB, CTPOCHHE, (PU3UUECKUE H
XUMHYECKUE CBOWCTBA (peakUWU T'MIPUPOBAHMS, FaJOr€HUPOBAHUS, TMAPATALNH,
rOpeHus), MOJIyYEeHUE U IPUMEHEHHE.

Apenbl. benszon: cocraB, cTpoeHue, (U3MYECKUE M XUMHYECKHE CBOMCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUSA), MOIYYEHUE U NPUMEHEHUE. 101you:
cocmas, cmpoenue,  Quauueckue U  XUMU4YecKkue  ceoucmea  (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), noyueHue u npumenerue. TOKCUUHOCTb



apeHOB. ['eHeTmdeckas CBA3b MEXAY YIJIEBOAOPOAAMH, IPHUHAICKANUMHA K
Pa3IUYHBIM KJIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOHOB. IIpupoaHbli ra3 U IOIYTHBIE
He(Tanble ra3pl. Hed1th m ee mpoucxoxaenue. CrocoObl nepepabOTKu HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUH, KaTaIUTUYeCKHil), muposu3. IIpoaykTsi
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHBIi
yroJib U MPOAYKTHI €r0 NepepadoTKU.

OKCIIEpUMEHTAJIBHBIE METOAbl H3yYEHHMS BEUIECTB M HMX IPEBpALICHUN!
O3HAKOMJIEHHE ¢ 00pa3llaMy IIACTMAcC, KaydyKOB M PE3UHBI, KOJUIEKIIUU
«Hedpte» u  «Yroap», MOAEIMPOBAHUE  MOJEKYJI  YIJIEBOAOPOAOB U
raJIOreHONPOU3BOAHBIX, MPOBEACHUE NPAKTUYECKON pabOThI: MOJYYSHHE STUIICHA

Y U3y4YEHUE €r0 CBOUCTB.

PacueTHrble 3amaun.

Beluncnenuss mo ypaBHEHMI0O XWMHMUYECKOW peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTA PEAKIUU MO MU3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB WIIH MPOYKTOB PEAKITUN ).

Kuciopoaconepxkamue opranu4eckKue CoeAUHECHUs

[IpenenbHble OOHOATOMHBIE CHUPTHL. METAaHON W JTAaHON: CTPOEHHUE,
¢usznueckre W XUMHYECKHE CBOWCTBA (peaklMd C AaKTUBHBIMU MeETaJlJIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpPUMEHEHHE. BoIOpoIHbIE CBSI3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE MeTaHoIa U 3TaHOJIa HA OPTAHU3M YEJIOBEKA.

MHOroatoMHbl€  CIHUPTHL. OJTWICHIJUKOIb W TJIMUEPUH: CTPOCHHUE,
dusznueckre W XUMHYECKHME CBOWCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMH
MeTaJjulaMHi, KaueCTBEHHAasl peaklMs Ha MHOrOaTOMHbIE CHUpPTHI). [lelicTBuEe Ha
opraHu3M 4enoBeka. [[puMeHeHue riuiepruHa U 3THICHTITUKOJIS.

deHoy: CTpOCHUE MOJEKYIbl, (U3NYECKHE W XUMHUYECKHE CBOMCTRA.
Toxcuunocts enona. [Ipumenenne Gpenona.

Anpneruapl U kemowuwvl. Dopmanpaerup, ameTanbAETHA: CTPOECHUE,
¢uznueckre U XMMHUYECKHE CBOMCTBA (PEaKIMHM OKUCICHUS W BOCCTAHOBIICHWSI,
KaueCTBEHHBIE PEAKIINH ), IOTyYCHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpeneNbHbIE KAapOOHOBBIE KHUCIOTHL. MypaBpuHas U
YKCYCHAsi KHCIIOTBI: CTPOCHHE, (PU3MUECKHE M XUMUYECKHE CBOWCTBA (CBOMCTBA,
oOmue /I Kjacca KUCJIOT, peakius dTepuuKaiim), morydyeHue 1 MpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAs KHUCJIOTHI KaK MPEICTABUTENIM BBICIINX KapOOHOBBIX
KHCIIOT. MBLTa KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBHUE.

Crnoxnble >(QUpBl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [maponm3
coxHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenune xxupos. buonornyeckas
POJIb KUPOB.



VYrneBogel: cocraB, KilaccMpuUKalUs ~ yriaeBoAoB  (MOHO-, JAU- H
nosiucaxapubl). ['moko3a — npocTelmmii MoHOCaxapul: 0OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (PU3MYECKHME M XUMHUYECKHE CBOWCTBa (B3aUMOACHCTBUE  C
ruapokcuom Meau(ll), oxuciaenue ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpO’KEHHE TJIOKO3bl), HAXOXKJIEHHWE B MPHUPOAE, MPUMEHEHHE,
ounonoruyeckas poisib. @orocunrtes. pykTo3a Kak H30MEP TITHOKO3bI.

Kpaxman u nemnono3a kKak npupoiHbie nonuMepbl. CTpoeHue Kpaxmaia H
Heoyio3bl.  Pu3nueckue M XMMHYECKHE CBOWCTBA Kpaxmana (TUIPOJIu3,
KayeCTBEHHas PEaKIUsl C HOJOM).

OKCHEepUMEHTAJIbHbIE METOJbl HM3YYEHHMS BEIIeCTB W MX MpeBpalleHUI:
npoBeJieHre, HAOJIOICHHE U OMNMCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, Kauye€CTBEHHbIC PEAKIMH OJHOATOMHBIX CHUPTOB (OKHCIIEHHE STaHOJA
okcuaoM Menu(ll)), MHOroaToMHbIX CHUPTOB (B3aUMOJEHCTBUE TIULEPUHA C
ruapokcuiom menu(ll)), anpaerunnoB (OKUCIEHHE aMMHAYHBIM PacTBOPOM OKCHJA
cepeopa(l) u ruapoxcumom wmenu(Il), B3ammopeiicTBUe Kpaxmana C HOIOM),
NPOBEJICHNE TPAKTUYECKOM pabOThl: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

PacueTHble 3amaun.

Bbruncnenuss 1mo ypaBHEHHMIO XHMHUYECKOW peakiuu (Maccel, 00beMa,
KOJINYECTBA MCXOJHOTO BEIIECTBA WIH INPOAYKTa PEaKIHMH IO U3BECTHBIM Macce,
00BEMY, KOJINYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WIH IPOAYKTOB PEAKIIIH).

A3zoTconepxkalie OpraHuueCcKre COeqUHEHUS.

AMUHOKHCIIOTB Kak aM(OTEepHble OpraHUuYecKrue coequHeHUs. Puzndeckue
U XUMUYECKUE CBOMCTBA aMMHOKHUCIOT (Ha IpuMepe TIulMHAa). buonornueckoe
3HaYEHUE aMUHOKHCIOT. [lenTuebl.

benkn Kkak NpUPOIHBIE BBICOKOMOJIEKYJISpHBIE coequHeHus. llepeuuHas,
BTOPUYHAs M TPETUYHAs CTPYyKTypa OenkoB. XUMHYECKHE CBOMCTBAa OEIKOB:
TUJIPOJIN3, ACHATypalysl, KaUeCTBEHHbIE peakuy Ha OeJIKu.

OKCHEpPUMEHTAJIBHBIE METOABl M3YYECHMsI BEIIECTB M HX IPEBPAIICHMIA:
HaOJII0/ICHUE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, IBETHbIE peakuu OEIKOB.

BbIcOKOMOJIEKY ISIPHBIE COCANHEHHS

OCHOBHBIE MOHSATHA XWMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MMOJIUMEPHU3ALUHU, CPEAHSIS MOJEKYJIIpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEJUHEHUN —
MOJINMEPU3ALMS U MOJTUKOHAEHCALHS.

OKCHEpUMEHTAJIbHBIE METOAbl HM3YYEHMs] BEIIECTB W HX IPEBpaLCHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMM MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3H.



Peanuzanus MeXnpeaMETHBIX CBA3EH IIPU U3YUYEHUU OPraHUYECKOW XUMHUU B
10 kmacce OCYIIECTBISIETCSI 4epe3 HCIOJIb30BaHUE KakK OOIIUX €CTECTBEHHO-
HAay4YHBIX MOHATHH, TaK W TOHATHUM, SBIIONIMXCS CUCTEMHBIMU Ul OTIEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO01Me ecTecTBEHHO-HAYUYHbIE MMOHATHUSA: SBJICHUE, HAYYHBIN (akT, rumnoresa,
3aKOH, TE€OpHsl, aHAJIU3, CUHTE3, Kiaccu(uKauus, NepuoIuYHOCTb, HAOIIOJIEHNUE,
MU3MEPEHUE, IKCIIEPUMEHT, MOJAEIUPOBAHUE.

@usuka: MaTepus, DHEPrus, Macca, aToM, DJJEKTPOH, MOJEKYJa,
HSHEPreTUYECKUd YypOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoe COCTOSIHUE
BELIECTBA, (PU3MUECKUE BEJIMUMHBI U €IMHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTtocuHTe3, OMOJOTMYECKH AaKTHUBHBbIE BellecTBa (O€NIKU, YIJIEBOMBI, >KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbI€, TOILIUBO,
peCypcehl.

TexHoNmorus: MNUIIEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOTO MUTAHUS,
MOIOIIE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE MPENapaThl, MaTepuabl U3
UCKYCCTBEHHBIX 1 CUHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAS XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XUMUYECKUN 3leMEHT. AToM. Sapo aroMa, H30TONBI. OJIEKTPOHHAs
000J1049Ka. DHEPreTHYCCKHE YPOBHHU, MOJYPOBHH. ATOMHBIC opOuTtanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DIEKTPOHHAS KOH(UTYpaAIIUsS AaTOMOB.

[lepuonnueckuit 3akoH u [lepuoanyeckas cucreMa XUMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsi3b NMepuoOgUYECKOro 3akoHa U l[lepuoamueckoil cucteMbl
xuMu4decknx meMeHToB [[. M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUSI CBOMCTB XHMHUYECKHX D3JIEMEHTOB H
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB MO TPYIMIaM M MEPHOJIaM.
3HaueHUe NEPUOIUYECKOTO 3aKOHA B PA3BUTUU HAYKHU.

CtpoeHue BemiecTBa. XHUMHYECKas CBA3b. BHIBI XUMHUYECKOW CBA3U
(KoBaJeHTHAsl HEMOJISIpHAs W TOJISIpHAsi, MOHHAsA, MeTaJInyeckas). MexaHu3Mbl
oOpa3oBaHMsS KOBAJICHTHOW XHMMHYECKOW cCBsisn (OOMEHHBIH U  JIOHOPHO-
akuenTopHbelil). BogoponHas cBsi3b. BalleHTHOCTb. DJNEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHus. MIOHbI: KATHOHBI U aHUOHBI.



BemiectBa  MOJIEKYJISIpHOTO M HEMOJIEKYJISIDHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THUIBI KPUCTALIUYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIA KPUCTALINYECKON PEIIECTKH.

[TonaTue o aucnepcHbix cucremax. VICTMHHBIE W KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10Jis1 BEILIECTBA B pacCTBOPE.

Knaccudukanus HEOPraHNYECKUX COCUHECHUM. Homenxkiatypa
HEOPraHUYECKUX BeIIeCTB. [ e€HeTMYecKas CBSI3b HEOPraHWYECKHMX BELIECTB,
MPUHAJICKAIIUX K Pa3TUYHBIM KJIaccaM.

Xumunueckas  peakuus. Knaccudukanuss  XUMHYECKMX — peakiuid B
HEOPraHWYECKON M OpPraHWYECKOW XHUMHUHU. 3aKOH COXPAHEHHUS MAaCChl BEILECTB,
3aKOH COXPaHEHUS U MPEBPALICHUS SHEPTUM ITPU XUMUUYECKUX PEAKIIUSIX.

CKOpOCTh peakliid, €€ 3aBUCUMOCTb OT pazfNuyHbIX (pakTopoB. OOpaTUMBbIE
peakuun. XuMHYECKoe paBHOBecue. DakTopbl, BIUSIOIMIME HA COCTOSIHUE
xuMuueckoro pasHosecus. [Ipunnun Jle [latense.

OnekTponuTnyeckas aucconuanus. CwibHbIE U cladbie AIeKkTpoauThl. Cpena
BOJIHBIX pAaCTBOPOB BELIECTB: KUCJasA, HEUTpalbHas, METOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCMEPUMEHTAIbHBIE METOJbl H3YyUYE€HUS BEUIECTB M MX MPEBpaIlCHUM:
neMoHcTpaius Taosmi «llepuoandeckas cucrema xumudeckux siementoB . U.
MenneneeBay, M3ydeHUE MoJieNied KPUCTAIIMYECKUX PEIICTOK, HAOIIOJCHUE U
OTHCaHue JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iiokKeHHEe TEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTAJIU3aTOPa, OMPEAECICHUE CPE/Ibl pACTBOPOB BEILIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO HWHJIMKATOpa, PEAKIUU HMOHHOro oOMeHa),
IIPOBEACHUE TPAKTUYECKON paboThl «BiusHUE pa3IudHbIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKOU pEaKIIAN.

PacuétHrlie 3agaun.

Pacu€Ttel 1O ypaBHEHUSIM XMUMHUUYECKMX pEAKIMHA, B TOM  YHCIE
TEPMOXMMHUYECKUE PACUYCThI, PACUCThl C MCIIOJIB30BAHUEM TOHATHUS «MaccOBas
JIOJISl BEIIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemetaiuioB B Ilepuogudeckot  cucreme
xumudeckux asnemeHtoB JI. M. MenpaeneeBa 1 0COOCHHOCTH CTPOSHHUS aTOMOB.
du3uYecKkue CBOMCTBA HEMETAJIOB. AJIOTPONHUS HEMETAIOB (Ha TMpUMEpe
KHCIIOpoJIa, cepbl, hocdopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAJJIOB (TaJIOTEHOB, CEPhI, a30Ta,
docthopa, yriepoga W KpEeMHHS) M HX  COSAUHCHHHA  (OKCHIOB,
KHUCJIOPOJICOJIEPAKAIIUX KUCTOT, BOAOPOAHBIX COSIUHEHUN ).

[IprMeHeHnEe BaXKHENIIINX HEMETAIJIOB U UX COCTMHEHUN.



Meramisl. Ilonoxenue merannos B Ilepuoanueckon cucreMe XUMHUYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOECHMS 3JIEKTPOHHBIX 00OJOUEK
aToMOB MeTtauioB. O0mme ¢guiznyeckue cBoicTBa MeTaioB. CIUiaBbl METAILIOB.
DIEKTPOXUMHYECKUI P HANIPSIKEHU METAIIOB.

XUMHUYECKHE CBOMCTBA Ba)XHEHIIUX METAJUIOB (HATPUM, Kaluil, KalbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHECHUI.

OO6mue crocoObl MoiayyeHus: MetauioB. lIpuMeHeHue meTamioB B ObITY U
TEXHHUKE.

OKCIEPUMEHTAIBHBIE METOJIbl M3YyYE€HHUS BEIIECTB M HX MPEBPAILCHUN:
U3y4YeHHE KOJUIEKIUH «MeTamibl U CIUIaBbl», 00pa3lOB HEMETAUIOB, PEIICHUE
HKCIIEPUMEHTAIBHBIX 3aj7a4, HaOJI0JIEHHEe M OMNHCaHUE JEeMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THUAPOKCH]IA AJTIOMUHHUSA C PacTBOpaMuU
KHCJIOT ¥ IIEJN0YEN, KAUECTBEHHBIE PEAKIIMU HA KATUOHBI METAJIJIOB).

PacueTrHrble 3amaumn.

Pacuéthl mMacchl BemecTBa WM 00bEMa ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEIIECTBA, MAacce WM OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIMU BEUIECTB,
pacueTbl Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) NMPOJAYKTOB PEAKIMU, €CIIU OJHO
U3 BEIIECTB UMEET MPUMECH.

XuMHUSA U )KU3Hb

Ponp xumun B obecriedeHUH 3KOJOTUYECKOM, SHEPreTUYECKON U MHUIIEBON
0e30MacHOCTH, pa3BUTHH MeAWIHHBL. [loHsATHE O HAyYHBIX METOoAax MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLIUH.

[IpencraBienus 00 OOMIMX HAYYHBIX MPUHIUIAX MPOMBIILJIEHHOTO
IIOJIyYEHUS BaXKHEUIINX BEILECTB.

UenoBek B MHpE BEUIECTB M MAaTEPUAIOB: BAXKHEUIIHWE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MarTepuaibl, KpacKh, CTEKJIO, KepaMHKa,
Marepuanbl JUIsl JIEKTPOHUKHA, HaHOMAaTepHUallbl, OPraHUYECKUE U MHUHEPAJIbHbIC
yIOOpEeHUSI.

XuMHUsT U 3J0pOBbBE YEJIOBEKA: MpPaBUJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuia 0€30MaCHOTO UCIOIB30BAHUS MPEMApaTOB OBITOBOW XUMHUU
B IIOBCEJTHEBHOM KHU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzanusa  MexXnpeAMETHBIX  CBA3€H MOpU  HU3y4eHUHM o0O0med wu
HEOPraHU4YECKOM XMMUHU B 11 Kjacce OCyIIECTBIAETCS 4epe3 MCIOJIb30BAHUE KaK
OoOIUX EeCTECTBEHHO-HAYyYHBIX TOHSATHH, TaK W TOHITHHA, SBISIOIIMXCS
CHUCTEMHBIMH I OTJEJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI' O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSTHS: HAYYHBINH (PakT, TUmoTe3a, 3aKoH,
TEOpHs, aHaliu3, CHUHTE3, KiIaccupukanuusa, NEPUOJUYHOCTh, HAOJIOJACHUE,
3KCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusnka: MaTepusi, SHEPTHsI, Macca, aToM, JIEKTPOH, MPOTOH, HEHTPOH, WOH,
H30TOII, PATHOAKTHBHOCTH, MOJICKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (DM3UUYCCKUE BEIMYMHBI M EAUHUIBI X
HU3MEPEHHUS, CKOPOCTb.

buonorusi:  knetka, opraHu3M, DJKOcuUcTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OOMEH BEIIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpAIBI, TOPHBIC TTOPOJIBI, TOJE3HBIE HCKOTaeMbIe, TOILIUBO,
PECypCHI.

TexHoMOrusA: XUMHUYECKasl MPOMBINIJICHHOCTh, METAJLTYPrusi, MPOU3BOJICTBO
CTPOUTEIIBHBIX MaTEPHAIIOB, CEIbCKOXO35IHCTBEHHOE TPOU3BOJICTBO, IHIIEBAs
IPOMBIILICHHOCTh,  (papMalmeBTHUECKass  MPOMBINIJIEHHOCTh,  IPOWU3BOJICTBO
KOCMETHYECKUX IPEenaparoB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMEI 110 XUMUN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
oOydJarolmuMucs TporpaMM cpeaHero oo6miero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJMETHBIM W TIpeaMeTHbIM). HayuHo-meTonuyeckoil OCHOBOW IS
pa3paboTKH TUIAHUPYEMBIX PE3YJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
00pa3oBaHus SIBISIETCS] CUCTEMHO-AEATEIbHOCTHBIN OJIXO/I.

B cooTBeTcTBUM C CHUCTEMHO-IEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
oO1rero o0pa3oBaHusl BbIJIEICHBI CIEAYIONINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIOIIUMHCS POCCUUCKOM TPaKTAHCKOM HUIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOIIPEICIICHHUIO;

HAJIMYME MOTHBAIMU K 00YUECHHIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN W UCTOPUYECKUX TpaJulinii 6a30BOM HAYKU XUMHH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOLIUXCS PYKOBOJACTBOBATHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMU, MPUCYIIMMH LETOCTHOU
CUCTEME XUMHUYECKOT0 00pa30oBaHus;

HaJIMYME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
IEJIM U CTPOUTD KUZHEHHBIE TIIaHbI.

JIM4HOCTHBIE pe3yJibTaThl OCBOEHUS TMpeaMera «XHUMHS» JIOCTUTAIOTCS B
€ANMHCTBE YYEOHOW ¥ BOCIUTATEIBHOM NEATETLHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMH, COLIMOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH
U HJleajaMUd POCCUHCKOTO TPaKJAHCKOro O0OIecTBa, MPUHIATHIMH B OOIIECTBE
HOpMaMH W  TPaBWJIAMH  TOBEJEHUS, CIOCOOCTBYIOIIMMHU  TpolieccaM
CaMOITO3HAHUS, CAaMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUSA IHpeaMeTa «XHUMHS» OTPAXKAIOT
c(OpPMHPOBAHHOCTh OMbBITA IMO3HABATENIBHOW W MPAKTUYECKON JCSATEIHHOCTU
00y4aroUMXxcs Mo pealn3aluy IPUHATHIX B OOILIECTBE LIEHHOCTEH, B TOM YHUCIE B
YacTH:

1) rpaaaHCKOT0 BOCIIUTAHNS:

OCO3HAaHMS 00YYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB 1 00A3aHHOCTEM,
YBa)KEHHUSI K 3aKOHY U TPABOMOPSIIKY;

MPEACTAaBICHUS. O COLUMAIBHBIX HOPMAaxX U MPaBWIAX MEXKINYHOCTHBIX
OTHOIIECHUM B KOJJICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATEIBHOCTU TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTHKY U
apryMEHTBI APYTUX MPU aHAIU3E PA3IMYHBIX BUJOB yUeOHOU AEATEIbHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUS

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTE€YECTBCHHON XMMMUH;

YBaXXEHUSI K TPOLIECCY TBOPYECTBA B 00JIACTH TEOPUU M TMPAKTUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTIDKCHHS HAyKH €CTh pPe3yJbTaT
JUTMTENIBHBIX ~ HAONMIOJCHUN, KPOMOTJIUBBIX  JKCICPUMEHTAIBHBIX  TOWCKOB,
MOCTOSIHHOTO TPY/1a YYCHBIX U MPAKTUKOB,;

WHTEpECa U II03HABATEJIbHBIX MOTHBOB B TIOJYYEHUU M TOCIEIYIOIIEM
aHajau3e MH(POpMAIMKU O MEPENOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOM
XHMHH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MTOBEICHUS;

CITOCOOHOCTH OIIEHMBATh CUTYyAIUH, CBSA3aHHBIE C XUMHYECKUMHU SIBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIC PEIIEHUS, OPUEHTUPYSICh Ha MOpaIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOC IOBEJEHHWE M TMOCTYNKH CBOMX TOBApHILEH C
MO3UIMN HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHWE IMOCIEICTBUMA 3THUX
MOCTYIIKOB;

4) hpopMHPOBAHUS KYJbTYPbI 30POBbSI:

NOHMMAaHUS [EHHOCTeH 310poBOoro u Oe3omacHoro oOpa3za >KW3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3HUECKOMY U
NICUXUUYECKOMY 3/I0POBBIO;

coOJIroIcHUsT TpaBWJI 0E€30MacHOTO OOpalleHus] ¢ BelmeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJIOBOU JIESATEIBHOCTH;

NOHUMAHUSI UEHHOCTU MPaBUI HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30macHOr0 MOBEICHUS B CUTYAIIUSAX, YTPOKAIOIINX 3I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSITHS BPEAHBIX MPUBBIYCK (ymoTpeOiaeHus
aJIKOT0JIsl, HAPKOTUKOB, KYPEHUS);

5) Tpy/10BOT0 BOCTIUTAHUS:

KOMMYHHKATUBHOM  KOMIETEHTHOCTH B  Y4eOHO-HCCIIEN0BATEIbCKON
JESTENBHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPUYECKOW W JPYyrUX BUIAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3ajay
COIMAIbHOM HAIMPABIEHHOCTHU (B paMKaxX CBOErO KJacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY M3YUYCHHIO Mpodeccuil pa3auyHoro poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI TPEAMETHBIX 3HAHUM MO0 XUMUH;

YBaXXEHUS K TPYAY, JIOASM TpyJa U pe3yJbTaraMm TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYATbHON TPAaeKTOPUU
oOpaszoBaHus, Oyaymiel mpodeccun U peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IJJAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpedHOoCTeH 00111eCTBa;

6) 3K0JI0rH4ecKOro BOCIIUTAHUS:

AKOJIOTUYECKHU I1€JIeCO00pPa3HOr0 OTHOIICHHUS K TPHUPOJe, KaK HCTOYHHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0ATBHOTO XapaKTepa SKOJIOTHYECKUX MpoOJieM, BIUSHUS
SKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOTHOMN U COLMATBHOM CPEJIbl;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMHUU IS
peIIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOIOTIOIB30BAHNS,

AKTUBHOTO HEMPHUATHS JICUCTBUN, NPUHOCSAIIMX BpPEd  OKPYXKAIOIIEH
IPUPOJHON Cpejie, YMEHUsI MPOTHO3UPOBATH HEOJArONMPHUAITHBIE IKOJOTHUUECKUE
MOCJICICTBUS NIPEANIPUHUMAEMBIX JEUCTBUHN U MPEOTBpAIIaTh UX;

HAJIUYHS Pa3BUTOTO YKOJIOTMYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NeSTeTbHOCTH AKOJIOTUYECKOMN HaIpPaBICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHONW, KOMMYHHKATUBHON M COI[MAIBHOU
NPaKTUKE, CIHOCOOHOCTM M YMEHHUS AaKTUBHO MPOTHUBOCTOSITH HACOJOTUU
xemodoouu;

7) HIEeHHOCTH HAYYHOT0 TIO3HAHUSI:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOU MPAKTUKU;

NOHUMAaHUS CHeUU(PUKM XMMHUM KakK HAyKd, OCO3HaHUS €¢ poiu B
GbopMHUpPOBaHUN PAIMOHATHHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUM IIEJIOCTHOTO
NPE/ICTaBIIEHUsI 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJBI U YEIIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEW W PEIICHUU NpoOIeM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yOeXKICHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHH JUIS  COBPEMEHHOMU
[MBUJIM3AIMA: B €¢ TYMaHHUCTHYECKOW HAMpaBICHHOCTH M BaXXHOW pPOJU B
CO3/IJaHUM HOBOW 0a3bl MaTepHAIbHOW KYJIbTYpPhl, PEHICHUU TI100ANBbHBIX MPOoOIeM
YCTOWYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTHUECKOM, MUILEBOM U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTHH MEIUIUHBI, OOCCIECYCHHUH YCIOBUN
YCHEIIHOTO TpyJAa ¥ OKOJOTHYECKH KOMMDOPTHOW IKHU3HU KaXJAOTO WICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: TOHMMAaHUSA CYIIHOCTA METO/OB
MMO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIOJIb30BaTh



MOJIy4aeMble 3HAHUS JJI aHajdu3a U OOBSCHEHUS SBIICHUN OKPYKAIOIIEro MUpa U
MIPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUS JeNaTh 00OCHOBAHHbBIE 3aKIIOYEHUS Ha
OCHOBE Hay4dHbIX (DaKTOB U UMEIOLIUXCS JaHHBIX C LEJbI0 MOJIy4YeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMUYECKHUE 3HAHUA s
penieHus IpoOJieM B peailbHbIX )KU3HEHHBIX CUTYAIIUX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOM 1€ATENbHOCTH;

FOTOBHOCTM M  CHOCOOHOCTHM K  HENPEPHIBHOMY O0pa3oBaHUI0 U
caM000pa30oBaHUIO0, K AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHMM 1O XHMHHU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMyHbIX cepax npodeccuoHalbHON
JEeSTENbHOCTH.

METANPEIAMETHBIE PE3YJIbTATHI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA y‘le6HOFO npeamMeTa «XuMus» Ha
YPOBHEC CPCAHCTO 06III€I‘O 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNMBIC JJIA (bOpMHpOBaHI/ISI MUPOBO33PCHUA 06yanOIIII/IXC$I
MCKIAUCTUITIIMHAPHBIC (MG)KHpC)IMGTHBI@) O6HIeHay‘{HI)I€ MMOHATHUA, OTPAXKAIOIINC
OCJIOCTHOCTD HaquOﬁ KapTUHbBI MHpA H CHCHI/I(l)I/IKy MCTOJOB IIO3HAHMAI,
HCIIOJIb3YCMbBIX B CCTCCTBCHHBIX HAyKaxX (MaTepI/I}I, BCUICCTBO, SHECPIrUsiA, ABJIICHUC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ q)aKT, IMPUHIUAII, TUIIOTC3d4, 3dKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCICIOBAHNUC, Ha6J'II-0I[€HI/I€, HN3MCPCHUC, SKCIICPUMCHT U z:pyme);

YHUBCPCAJIBHLBIC y‘IG6HLIC IlefICTBI/ISI (H03HaBaT€HLHBI€, KOMMYHHKAaTHUBHBIC,

PETYJISATUBHBIC), obecrieunBarOIINe dbopmupoBaHue (G yHKITMOHATBHON
I'PaMOTHOCTH U COIIMATLHOW KOMITETEHITUH 00YyJarOIHXCS;
CITOCOOHOCTH oOydJaromuxcs HCII0Ib30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIE, MUPOBO33PCHUECKNE 3HAHUS M YHHUBEPCAIbHBIC y4COHBIC
JIEVCTBUS B ITIO3HABATEIILHOW M COLIMATIbHOM MPAKTUKE.

MeranpeagMeTHbIE pe3yJabTaTbl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIILHBIMH, KOMMYHUKATHBHBIMA W  PETyJISTUBHBIMH
JICUCTBUSMU.

OBJaanenue YHUBEPCAIbHBIMHA Y4eOHBIMH NMO3HABaTEJbHBIMH
JeUCTBUSIMM:

1) 6a30BbIe JOrHYecKHe TelCTBUS:

CaMOCTOSITEIbHO  (pOopMyIMpOBaTH W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONPENENIATh LENW JCITEIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTH PE3YJIbTATHI AEATEILHOCTH C MOCTABJICHHBIMU LIEISIMU;

KCTIOJIB30BaTh MPHU OCBOCHUM 3HAHUN MPUEMBI TIOTHYECKOTO MBIIIJICHHUS —
BBLICJISITh XapaKTEPHbIC MPHU3HAKW TMOHATHM M YCTaHABIMBATH MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [ KIacCU(PUKAIMKM BEIIECTB WU
XUMHUYECKUX PEAKIIUM;

YCTAHABIUBATh MPUUYUHHO-CIEACTBEHHBIC CBS3M MEXKAY H3y4Ya€MbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYXICHUS (MHIAYKTUBHBIC, JEIyKTUBHBIC, IO
aQHAJIOTUM), BBISBIATH 3aKOHOMEPHOCTU M TPOTHBOPEUHUS B PacCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

NPUMEHSTh B MPOILIECCE MO3HAHUS, UCIOIb3yEMbIE B XUMHUU CUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIHHBIC MPEICTABICHUS — XUMUYECKUM
3HaK (CMMBOJI) DJIEMEHTa, XuMUuyeckas (opMysia, ypaBHEHHE XUMHUYECKOU
peakiuu — TpU PEIICHUU Yy4eOHBIX MO3HABATEJIPHBIX W MPAKTHUECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJICJIbHBIE MPECTABICHUS JJIs1 BBIABICHUS XapAKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a30BbIe HCCIEN0BATEIbCKHIE ICHCTBHA:

BJIaJIETh OCHOBAMHM METOJ0B HAYYHOI'O IO3HAHMS BEIIECTB U XUMHUYECKHUX
peaxkiuu;

(dbopMynHpOBaTh LIETU U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABICHHBIE
U CaMOCTOSITENIbHO C(OpPMYyIMpPOBaHHBIE BOIPOCHl B KauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBHI JJisi (DOPMUPOBAHMS THUIIOTE3bI 1O MPOBEPKE NMPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUSA U MPOBEIACHUS
YUYEHUYECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIHpPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHUS,
COCTaBJISATh 0OOCHOBAaHHBIN OTUET O MPOJICIAHHON padoTe;

npuoOpeTaTh OIBIT YYEHHYECKOM HCCIIeIOBATEIbCKOM W MPOEKTHOM
JESTENBHOCTH, MPOSIBIATH CIOCOOHOCTh W TOTOBHOCTH K CAaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MNPAKTUYECKUX 3ajay, MPUMEHEHUIO Pa3IuyHbIX
METO/I0B O3HAHUSL.

3) padoTa ¢ ungopManmeii:

OpPUEHTHPOBATHCA B PA3IMYHBIX HCTOYHHUKAX wuHPopMauuu (Hay4dHO-
MONYyJISIpHAsT JIUTepaTypa XHUMHYECKOIO COJEpKaHUsl, CIpPaBOYHBIE [OCOOUS,
pecypcel MlHTEpHETA), aHAMM3UPOBaTh WHQPOPMAIIUIO PA3IUYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTHYECKU OLICHUBATH ec JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTb;



(GbopMyIHpPOBaTh 3aMPOCHl U MPUMEHATh PA3THYHBIC METOIbI MPU TIOUCKE U
orbope wuHpOpMaNMH, HEOOXOAMMOW JJid BBINOJHEHUS Y4YEOHBIX 3ajaad
ONPENEIICHHOTO TUIIA;

MpUOOPETaTh OIBIT MCHOJb30BaHUSA WH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUHN U PAa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSATEIbHO ~ BbIOMpaTh  ONTUMaNbHYIO  (opMy  MpeAcTaBiICHUS
uHpopmaiuu (cxemsbl, rpaduKku, TuarpaMmbl, TaOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAay4yHBIM S3bIK B KauecTBE CpEACTBAa IMpU pabore ¢
XUMHYECKOW WHGPOPMAIMEH: TPUMEHATh MEXKIpeAMeTHbIe (pusnyeckue w
MaTEeMaTUYECKUE) 3HAKH U CUMBOJIbL, (DOPMYJIIbI, a00OpEeBUATYPbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJMYECKHE CpEICTBA
HaTJIsTHOCTH.

OByajeHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMHU J1eHCTBHSIMH:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYX AaeMOM TEMbI B XOJ€ JHUajora u/uiu
JUCKYCCHHM,  BBICKa3bIBaTh  HJICH, (OPMYIHUPOBATh CBOM  MPEIONKCHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI MPEITIOKEHHOMN 3a/1auu;

BBICTYIIATh C MPE3CHTALMEeN pEe3yJbTaTOB IO3HABATEILHON JIESITENIbHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHHKAMHM TIPH BHITIOJIHCHUHU
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO MCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaiu3alii yueOHOTO MPOeKTa U (OPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM IPOBEICHHBIX HCCIEIOBAaHUI IMyTEM COIVIACOBAHUS TMO3ULIUNA B
X07Ie 00CYXJIeHUs U 0OMEeHa MHEHHUSIMHU.

OgyaieHUe YHUBEPCATbHBIMHU PeryJIATUBHBIMU JI€HCTBUSIMH:

CaMOCTOSATEIIbHO TUUIAHUPOBATh W OCYIIECTBIATH CBOIO IO3HABATEIHHYIO
NEeSTENbHOCTh, ONpEeNeNsis e¢ LeNu W 3aJadyd, KOHTPOJIHUPOBATH W IO Mepe
HEOOXOAUMOCTH KOPPEKTHPOBATh MpejiaraéMblii  aJrOpUTM JACHCTBHM THpH
BBIMIOJTHEHUU YYEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BbIOMpaTh HauOolee
3 PeKTUBHBIN CMOCO0 WX PEIICHHS C YYETOM IIOJIYUYSeHHs] HOBBIX 3HAHUM O
BEIIECTBAX M XUMUYECKUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NESITEIILHOCTH Ha OCHOBE CaMOAaHan3a
Y CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XuMUSI»
OTpa)XaroT:

chopMHUPOBAHHOCTh  TPEJACTABICHUM O XUMHUYECKOW  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KApPTUHBI MHpa, POJH XHMHUH B TIO3HAHUU SBJICHUU



npuposibl, B (OPMUPOBAHUU MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(G YHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIMMOM JIJIsl pEelISHUs MPAKTUISCKUX 3a7au
M DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOTHOU
cpene;

BJIQJICHUE  CHCTEMOM  XMMHMUYECKHMX  3HAHUW, KOTopas  BKIIIOYAET:
OCHOBOIIOJIAraOIINE TOHATHS (XUMHYECKUM DJIEMEHT, aToM, dJIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIEGHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, XUMUYECKAS
CBS3b, CTPYKTypHas ¢dopmyna (pa3BEepHyTass U COKpallCHHas), MOJb, MOJISIpHas
Macca, MOJISIpPHBIM 00BEM, YIVIEPOAHBIM CKeJleT, (yHKIMOHANbHAS TpyMa,
paguKall, U30Mepusi, ©30MEPhbl, TOMOJIOTUYECKUN PsiJI, TOMOJIOTH, yTIE€BOIOPOIbI,
KHACJIOPOJ U a30TCoJiepKalllue COEAMHEHHUS, MOHOMEp, MOJHMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannueckux BemiectB A. M. BytiepoBa, 3aKkOH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUM SI3bIK XUMHHU; MHUPOBO33PEHUYECKHE 3HAHMSI,
JeXalue B OCHOBE NOHUMAaHMUsSI TPUYMHHOCTH W CHUCTEMHOCTH XHUMHUYECKUX
SBICHUH, (PAKTONOTMUECKUE CBEACHUS O CBOMCTBAaX, COCTaBE, IOJYYCHHH U
0€30MacHOM HCTIOJIb30BAaHUM BA)XXKHEHIIUX OPraHWYECKUX BEIIECTB B OBITY H
MPAKTUYECKOU JeATETLHOCTH YEJIOBEKA;

c(OpMHUPOBAHHOCTh YMEHMI BBISBIATH XapaKTEPHbIE MPHU3HAKH TOHSATHUH,
yCTaHABIMBATh X B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIINE MOHITHS MpPU
ONKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPTraHMYECKUX COeTMHEHMUI;

c(hOpPMHUPOBAHHOCTh YMEHHMM HCIOIB30BATh XUMHUYECKYIO CHUMBOJIUKY IS
COCTaBIICHUS MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIICHHOMN)
dbopMyn  OpraHMYecKMX BEIIECTB W YPaBHEHUH XUMHUYECKUX pEaKIuH,
W3rOTaBIMBATh MOJEIN MOJIEKYJ OPTraHMYECKHX BEIIECTB JJIA HILTIOCTPAIlUU UX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHUU YCTAHABIMBATh MPHUHAMJICKHOCTh H3YyUYEHHBIX
OpraHMYeCKUX BEHIECTB MO0 HMX COCTaByY U CTPOCHUIO K ONpPENeICHHOMY
KJIACCy/Tpynme COeqUHEHUN (YTJIeBOJOPOIbI, KHCIOPOA | a30TCOJAEpIKAIIHE
COEIMHEHUs, BBICOKOMOJIEKYJIIPHBIE COEIUHEHMS), JaBaTb KM Ha3BaHUS IO
cucremarnieckoir HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIBHBIC
Ha3BaHUS OTAEJBbHBIX OPraHUYECKUX BEIIECTB (STUJIEH, MPOMUJIEH, AalleTHJIEH,
STWJICHTJINKONb, TIHIEPUH, (HEHON, (opManmbIeTHl, aneTaabAeThu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmad, MelToa03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh yMEHHS ONPEJCISITh BUABI XUMHUYECKON CBS3U B
OpraHUYECKUX COCTMHEHUSAX (OJMHAPHbBIC U KPaTHBIE);



c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHUS
opranuuyeckux BemectB A. M. bytiepoBa /st 00bICHEHUSI 3aBUCUMOCTU CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHUS MACChI BEILIECTB;

c(OpMHPOBAaHHOCTh ~ YMEHMH  XapaKTepu3OBaTb  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMHYECKHE CBOMCTBA THUMUYHBIX MPEICTABUTEIICH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, 3TWIEH, NPOIWJIEH, alleTUJIEH,
Oyranuen-1,3, metmnbOyranuen-1,3, O€H30J, METAHOJ, 3TaHOJ, ATUJICHTJIMKOJb,
INIMLEPUH, (EHOJI, aleTalbIeru]l, MypaBbUHAs U YKCYCHas KUCJIOTHI, TJIOKO3a,
Kpaxmall, IeJUTI0103a, aMUHOYKCYCHAsl KUCIIOTAa), MILTIOCTPUPOBATh T€HETHUECKYIO
CBSI3b MEXKIYy HUMHU YPaBHEGHUSIMH COOTBETCTBYIOIIMX XHMHUYECKHX PEaKIUH ¢
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POpMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UICTOUHHUKHU YTJIEBOJIOPOIHOTO
Colpbsi  (HE(pTh, NPUPOAHBIA Ta3, Yrojp), CHOCOOBI HX TEepepadOTKUu U
MPaKTUYECKOE MPUMEHEHNE MPOTYKTOB MEPepadOTKH;

c(hOpPMHPOBAHHOCTh YMEHHHA TIPOBOJUTH BBIUMCICHHUS [0 XHMHYCCKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WM NPOIYKTa
peakuud MO W3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOIO M3 HCXOJHBIX
BEIIECTB WJIA MPOJTYKTOB PEAKIIHH);

c(hOpMHUPOBAHHOCTh YMEHHMM BIIaJIETh CHUCTEMON 3HAaHUA 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHMS, UCTIOIb3YEMbIX B XUMUU MPU U3YYEHUU BEILECTB U
XUMHYECKUX SIBIICHUN (HaOMo/IeHne, u3MepeHne, IKCIIEPUMEHT, MOJICIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBbIE XWMUYECKUE 3HAHUS [UIsl TPUHITHS pELICHUH B
KOHKPETHBIX KMU3HEHHBIX CHUTYallMsX, CBA3aHHBIX C BEHIECTBAMH U HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPaBUIIA MOJIH30BAHUS XUMHUYECKOM
NOCYJIOH W Ja00paTOpHBIM O00OpYyJOBaHHWEM, a TaK)Ke MpaBWiia OOpaIeHUus C
BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKIMSMH IO BBHITIOJHEHUIO JIAOOPATOPHBIX
XUMHYECKUX OMBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUH TUIAHUPOBATh M BBIMOJIHATH XUMUYECKUN
HKCIIEPUMEHT (TIPEeBpAIEHUsI OPTAaHUYECKUX BEIIECTB MPU HATPEBAHUH, TIOTYyUEHUE
ATUJIEHA W U3YYEHHUE €ro CBOMCTB, KAYECTBEHHBIE pEAKIUU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCIKOB MpU HArPEBaHHWH, IIBETHBIC pEaKlUUd OCIKOB) B
COOTBETCTBUM C TMpaBWJIaMH TEXHUKH O€30MaCHOCTH NpU OOpallleHHH C
BEIIECTBAMU H JTA0OPATOPHBIM O0OPYIOBAaHUEM, TMPEACTABIATh PE3yJIbTAThI
XAMHYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIINX
peaknuii ¥ (GOpMyTUPOBATH BHIBOJBI HA OCHOBE 3THUX PE3YJbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJU3UPOBATh XUMHUYECKYIO
nHpOpMalMIO, TMOJYy4aeMyK M3 pa3HbIX MCTOYHHKOB (CpeIcTBa MacCOBOM
uHopmanuu, IHTepHET U ApYyrux);



chOpMUPOBAHHOCTh  YMEHHMH  cOOJIOJaTh  MpaBWia  JKOJOTUYECKU
1[€J€CO00pa3HOro MOBEAEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B ILENAX
COXPAHEHHUSI CBOErO 3/0POBbS U OKPYXKAIOIIEH MNPUPOIHOM Cpeiabl, OCO3HABaTh
OMACHOCTh BO3JECUCTBHSI HA >KUBBIE OPraHU3MBI OIPEACICHHBIX OPraHUYECKHUX
BELIECTB, MOHMMas cMbica mnokaszarens [IJIK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIICHUS] M TNPEJOTBPALECHUS HX BPEAHOIO BO3JCUCTBUS HA OpraHUu3M
YEJI0BEKA;

Usl 0Oy4YaloIIMXCA C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMH 370POBbS: YMEHHE
OPUMEHSITh 3HAaHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CIEeNbIX M CIa0OBHUIAIIMX OOY4YaIOIIMXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadeHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmyi.
11 KJIACC

[IpenqmerHbie pe3ynbTaThl OCBOCHUS Kypca «OOmmas u HeopraHudeckas
XUMHUS» OTPAXKAIOT:

chOpMUPOBAHHOCTh  TPEJCTABICHUH: O XHMHYECKOM COCTaBJIAIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJM XUMHUU B TIO3HAHUM SIBJICHUM
npupoabl, B  (GOPMUPOBAHWUW MBINUICHUS W KYJIbTYpPbl JUYHOCTH, €€
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs TPAKTUYECKUX 3a71a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0pPOBBIO M IPHUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKUX  3HAHUH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIONINE MOHATHSA (XMMUYECKUN 3JIEMEHT, aToMm, H30Tom, S-, pP-, d-
AJICKTPOHHBIC OPOWTAIIM aTOMOB, HWOH, MOJIEKYyJia, MOJIb, MOJISIPHBIM OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIIEHb OKHUCJICHUS, XUMUUYECKasl CBSI3b
(KoBaJ€HTHAsI, MOHHAsA, METAJUIMYECKas, BOAOPOAHAs), KpUCTAIUINYECKAsl peIeTKa,
TUMBl ~ XUMHUYECKHUX  PEAKIMH, PpacTBOp, IJICKTPOIUTHI, HEIICKTPOIUTHI,
BJICKTPOJIMTHYECKAs JUCCOLMALMNSA, OKHUCIHUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW peaKkIuh, XUMHYECKOE pPaBHOBECHE); TCOPUU M 3aKOHBI (TEOopus
BJICKTPOJIMTHYECKON Aucconuanuu, nepuoandeckuid 3akoH [l. M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHECHUS W MPEBPAICHUS SHEPTUU
MpYU XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN S3bIK XUMUH,
MHUPOBO33PCHYECKHUE 3HAHMS, JIEKAIIME B OCHOBE IOHMMAHUSA NPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKHUX SIBJICHHH, (DaKTOJIOTHMYECCKHE CBEICHHUS O CBOWMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HCTOJIb30BAaHWM BXKHEUIIINX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MPAKTUYECKON JICSITEIbHOCTH YEJIOBEKA,;



c(hOpMUPOBAHHOCTh YMEHHU BBISBISATH XapaKTePHbIC MPU3HAKU TMOHSITHH,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIME TMOHSITUA MPU
ONMCAHUU HEOPTraHUYECKHUX BEUIECTB U UX MPEBPAIICHU;

c(hOpMUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XUMHYECKYIO CHUMBOJUKY IS
cocTaBieHus (OpMyn BEIIECTB W  YpPaBHEHUH  XUMHYECKHX  pPEaKIHil,
cucremarnueckyto HomeHkatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTEIBHBIX
HEOPraHUYECKUX BeEIIeCTB (yrapHblid ras, YIJICKUCIBIM Ta3, aMMHUaK, Tall¢Has
W3BECTb, HETAIIICHAsI U3BECTh, MUTHEBAS CO/A, TUPUT U IPYTHUE);

c(hOopMUPOBAHHOCTh YMEHUHN ONpPEEsATh BaJIGHTHOCTb U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEAUHEHUSIX PA3JIUYHOIO COCTaBa, BUJ XUMUUYECKOU
CBsI3U (KOBaJICHTHAsl, MOHHAs, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, THII
KPUCTAJUTMYECKOM PEHICTKM KOHKPETHOTO BeIIeCTBa (aTOMHAas, MOJICKYJIsIpHas,
MOHHAs, METAJUTMYECKasi), XapaKkTep Cpebl B BOJHBIX PAaCTBOPAX HEOPTaHHMYECKUX
COCJIMHECHUN;

c(hopMUPOBAHHOCTH YMEHUI yCTaHaBIIMBAaTh MIPUHAIJICKHOCTh
HEOPraHMYECKUX BEIIECTB MO KX COCTaBY K OMNPEACICHHOMY Kiaccy/TpyIre
COeIMHEHUHN (MPOCThIE BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCUJIbI, OCHOBAHUS,
KHUCIIOThI, aM(OTEpPHBIC TUIPOKCHU]IBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOAMYECKOro 3akoHa [l.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKITNY;

c(hOpPMHUPOBAHHOCTh yYMEHUN XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJieMeHTOB 1-4 mnepuonoB Ilepmoanmdeckoli CHCTEMBI
xuMuueckux saemeHtoB JI. M. MenpeneeBa, WCIONb3ys MOHATHS «S-, P-, d-
AJIEKTPOHHbBIE opOuTanm, «QHEPreTUYECKUE YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB XMMHUUYECKHUX DJIEMEHTOB U UX COCAUHECHUU
10 meprojiam u rpymnmam llepruoanyeckor CUCTEMbI XUMUYECKUX d1eMeHTOB [l. U.
Menpeneena;

chOpMHUPOBAHHOCTh YMEHMI  XapaKTepu3oBaTh (OMHUCHIBaTH)  0OIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKHX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T€HETUYECKOM CBA3U MEXKAY HEOPraHWYECKUMU
BEIIECTBAMU C ITOMOILBI0 YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIUU TI0
pPa3IUYHBIM TpPHU3HAKaM (YUCIYy U COCTAaBY PEArupyroliux BEHIECTB, TEIJIOBOMY
abdexTy peakiuu, U3MEHEHHUIO CTETICHEW OKUCICHUS DJIEMEHTOB, O00paTMMOCTH
peaKIiny, y4acTHIO KaTalnu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTAaBJISATh YPAaBHECHUS PEAKIMA Pa3TUIHBIX
THUIIOB, MOJIHBIE U COKPAIICHHBIE YPAaBHEHUS PEAKIIU MOHHOTO OOMEHa, YUUThIBas
YCJOBHS, TPU KOTOPBIX 3TU PEAKLIUH UAYT A0 KOHIA;



c(hOpMUPOBAHHOCTh yYMEHUW TPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE
KAQYECTBCHHBIM COCTaB PAa3JMYHBIX HEOPraHWYECKUX BELIECTB, PACIO3HABATH
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH  pacKpblBaTh CYIIHOCTh  OKUCIUTEIbHO-
BOCCTAHOBUTEJILHBIX PEAKIIMM MOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OajaHca
ATUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XUMHYECKOU
peaKkiuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUUECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHEIIHETO Bo3jaeicTBus (nmpunnun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEepPU30BaTh XUMHYECKUE MPOIIECCHI,
JIe)Kal(Me B OCHOBE NPOMBILIIJICHHOIO IMOJYYEHUS CEPHOM KHCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH TPEACTaBICHUM 00 OOIIMX HAy4YHBIX MNPUHIUIAX U
AKOJIOTUYECKHUX MPoOIeMax XMMUYECKOTO TPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYHCICHHUS C HCIOJIB30BAHHEM
MOHSTUSL «MaccoBasi JIOJIsI BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IpU XUMUYECKUX PEaKIUsIX, MACChl BEIIECTBA UM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBAa, Macce WIM O00BEMY OJHOTO M3 YYaCTBYIOIIMX B pPEaKIuu
BEIECTB, TEIUIOBOTO A(pdekTa peakiu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIECTB, NPEBPAILCHUS U COXPAHEHHS SHEPTUU,

c(hOopMUPOBAHHOCTh YMEHHM COOIOATh MPaBHJIa MOTB30BAHUS XUMUYECKOM
NOCYJIOM W Ja00paTOpHBIM O00OpyJOBaHHWEM, a TaK)Ke MpaBmiia OOpaIieHus C
BEI[ECTBAMU B COOTBETCTBUU C MHCTPYKIIUSMHU TI0 BBITIOJIHEHUIO JIaOOPATOPHBIX
XUMHUYECKUX OITBITOB;

c(hOpMUPOBAHHOCTh YMEHHUN IUIAHUPOBATh W BBIMOJHATh XUMHUUYECKHUH
AKCIIEPUMEHT (pa3yioKeHUE MEPOKCHAA BOJAOPOJA B MPUCYTCTBUM KaTaau3aTopa,
ONPENICICHUE CPEeAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO
WHJUKATOpA, BIMSHUE PAa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW peaKIluw,
peakIMu MOHHOTO OOMEHAa, KayeCTBEHHBIC PEaKIMU Ha cynbdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KAaTUOH AMMOHHUS, PELICHUE IKCIIEPUMEHTAJIBHBIX 33]1a4 I10
TemMaM «Metauibly U «HeMmeTamibl») B COOTBETCTBHUU C TMpaBUJIAMHM TEXHUKH
0€30IacCHOCTH TPU OOPAIICHUH C BEIICCTBAMH M JIA0OPATOPHBIM 000PYI0OBAHHEM,
MPEJICTaBIATh PE3yibTaThl XHMHYECKOTO JKCIepUMEHTa B (opme 3amucu
YPaBHEHHIA COOTBETCTBYIOIINX DPEAKIHA W (OPMYIUPOBATH BBIBOJLI Ha OCHOBE
ATUX PE3YIbTATOB;

c(hOpMHUPOBAHHOCTh yMEHUN KPUTHYSCKH aHAIM3UPOBATh XHMHYECCKYIO
nHpOpManuio, IMOJy4aeMyl0 W3 pa3HbIX HMCTOYHHUKOB (CpPEICTBA MaCCOBOM
KOMMYHUKauu, UHTepHET U apyrux);



chOpMUPOBAHHOCTh  YMEHHMH  CcOOJIOJaTh  MpaBWia  JKOJOTUYECKU
1[€J€CO00pa3HOro MOBEAEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B ILENAX
COXPAHEHHUSI CBOErO 3/0POBbS U OKPYXKAIOIIEH MNPUPOIHOM Cpeiabl, OCO3HABaTh
OMACHOCTh BO3/ICMCTBUS HA )KMBBIE OPTaHU3MbI ONPEIETICHHBIX BEILIECTB, TOHUMAs
cmpicnt mokazarenss [IJIK, mosicHATP Ha mnpuMepax cHocoObl YMEHBLIEHUS U
MPEeIOTBPAICHHs] UX BPEAHOTO BO3ACHCTBUS Ha OpraHU3M Y€JI0BEKa;

Usl 0Oy4YaloIIMXCA C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMH 370POBbS: YMEHHE
MPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUS BEIIECTB H
XUMUYECKUX SIBICHUM;

JUISL  CIeNbIX M CAa0OBHUIAIIMX OOY4YaIOIIMXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOYeUHYI0 cucTemMy obo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThl padoThI pecypest
Paznen 1. TeopeTnueckue 0OCHOBBLI OPraHUYECKON XMMUH
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTpOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytiepoBa
Hroro mo pazneny 3
Pa3nen 2. YriaeBoaopoabl
2.1 [IpenenbHbIC YTIAEBOIOPOIBI — ATKAHBI 2
99 HenpenenbHble yrieBogOPOIbl: aTKEHBI, 6 1
aJIKa/IMeHBbI, AJTKUHBI
2.3 ApomaTH4ecKue yrieBOI0POIbI 2
24 [IpupoaHbIle HCTOYHUKHU YIIIEBOJIOPOJIOB U 3 1
HX TmepepadboTKa
Utoro no pazneny 13
Paznen 3. Kuciaopoacoaepxxanye opranHuyecKue coeuHeHust
3.1 Crnuptsl. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYraeBoasl 3 1




Hroro no pazgeny

13

Paznen 4. A3zoTconepxainue OpraHnveckue coeTuHeHust

4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 3
Wtoro mo paznery 3
Pa3nes 5. BoicokoMoJieKyJIsIpHbIE COeIMHEHH S

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Uroro mo pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne n/m Konrpoabubie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0OCHOBBI XUMUM
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 n [lepnoanueckas cucteMa XUMHYECKUX 3
anemenToB JI. . MenaeneeBa
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEIIECTB
1.3 XHUMHUYECKUE PEAKITUN 6 1 1
Hroro mo pazmeny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertanibl
2.2 Hemeranms 1
23 CBs13b HEOPraHMYECKUX U OPraHUYECKUX 5
' BEIIECTB
Utoro no pazneny 17
Pa3zpen 3. XuMus 1 ;KU3HL
3.1 XUMHUS ¥ )KU3Hb 4
Uroro no pazpeny 4
OBUIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ungposbie
. Tema ypoka Beero Konrpoabubie | IlpakTuueckue 06pazoBaTENBHbIC
padoThI padoThI pecypest
1 [Ipenmer oprannueckoil Xumuu, ee 1
BO3HMKHOBEHHUE, Pa3BUTHE U 3HAUCHUE
Teopus cTpoeHHs OpraHUYECKUX
2 coenuHeHuit A. M. byrneposa, e¢ oCHOBHbIE 1
MOJIOKEHHUS
[Ipencrasnenue o kaaccupuKauu
3 oprannueckux BemiectB. Homenkinatypa 1
(cucTemaTuyeckas) U TpPUBHAIbHBIC HA3BaHUS
OpraHUYECKUX BEILECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHUYECKUH PsijL
5 Mertan u 3TaH — OpocTeuIme 1
MIPE/ICTAaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUJIEH U NIPOMUIIEH — MPOCTEHIINE 1
MIPE/ICTAaBUTENH aJTKEHOB
8 [IpakTuueckas padota Ne 1. «Ilomyuenue 1 1
9TWJIEHA U U3YyYEHHE €T0 CBOMCTBY
Anxanuensl. byraguen-1,3 u
9 MeTunoyraauen-1,3. Ilonyyenue 1

CHUHTCTUYCCKOT'O KaydyKa U PE3UHbI




AJIKMHBI: COCTaB M 0COOCHHOCTHU CTPOCHUA,

10 TOMOJIOTMUYECKUH psil. ALleTUIIEH —
MPOCTEUILINI MPEICTABUTEb ATKUHOB

11 Beruncienus 1o ypaBHEHUIO XMMUYECKON
peakuuu

12 ApeHbl: 0eH301 1 T0J1yod. TOKCUYHOCTb
apeHoB

13 ['enernueckas cBsA3b YIri€BOJAOPOIOB,
MpUHAUIEKALTUX K PA3IMYHBIM KJlaccaM
[IpupoiHbIE NCTOYHUKH YTIIEBOIOPOJIOB:

14 MIPUPOIHBIN ra3 U MOMyTHbIE He(TAHbIE Ta3bl,
He(THh ¥ MPOAYKTHI ¢ TepepadboTKH
[IpupoaHbIe HCTOYHUKH YIIIEBOJOPOIOB:

15 MIPUPOJIHBIN a3 U MOMyTHHIEC HE(DTSHBIC Ta3bl,
HeTh ¥ MPOAYKTHI ¢ TepepadboTKH

16 KonTponpHas paborta no pasueny
«¥YTI1€BOJOPOABI»

17 IIpenenbHbIE OAHOATOMHBIE CIIUPTBHI:
METaHOJI ¥ 3TaHOJI. BoopoiHas cBA3b

18 MHOroaTOMHBIE CIIUPTHI: 3TUIICHIJIMKOJIb U
[JIALEPUH

19 ®deHoJI: CTpOoEeHUE MOJIEKYJIbl, (PU3NYECKUE U
XMMHMYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpaeruapl: GopMalbAeTua U alleTallbJIeTU .
AnetoH

21 O/HOOCHOBHBIE MTpe/ieNIbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs U YKCYCHas

22 IIpaktuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCyCHOM KHCIOTBD»

CTCapI/IHOBafl n OJICMHOBAasA KHCJIOTHI, KaK

23 MIPEJICTAaBUTEIIH BBICIIMX KAPOOHOBBIX KHCIIOT

24 MpbLia Kak COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, HX MOIOIIIEEe JCHCTBHE
CrnosxHbie 3(QUPBI KaK MPOU3BO/IHBIC

25 KapOOHOBBIX KUCIIOT. [ UAPOIIN3 CIOKHBIX
3¢upoB

26 JKupsl: THAPOIN3, PUMEHEHHE,
OuoornYecKas poJib )KUpPOB
VYrneBogpl: cocTaB, KilaccupUKaIius.

27 Baxxneiimme npeacraBuTeNu: TiIr0K03a,
(dbpykTo3a, caxapo3a

28 Kpaxmai u 11e/m110103a Kak IpyupoTHbIe
MTOJTUMEPBI
KoHTposbHas paboTa 1o pasaeiy

29 «Kucmopoacoieprkariue OpraHndecKkue
COCTMHEHUS

30 AMWHBI: METHJIAMUH U aHUJINH
AMUHOKHUCIIOTHI KaK aM(pOTEPHbBIC

31 OpPraHMYECKUEe COCTUHEHUS, UX
ouosornueckoe 3Hauenue. Ilentu b

39 benku kak mpupoHbIe
BBICOKOMOJIEKYJISIPHBIE COSAMHEHUS

33 OCHOBHBIC TIOHATHUS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX COETUHEHUI

34 OCHOBHBIE METOJIbI CHHTE3a

BBICOKOMOJICKYJIAPHBIX COCIUHEHUH.




[Inactmaccel, Kaydyku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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11 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH 2JIEMEHT. ATOM. DJIeKTpOHHAs
KOH(uUTyparus aToMOB

[Iepnoanueckuit 3akoH u [lepnoandeckas
CcUCTEMa XUMHUYECKUX 31eMeHToB JI. M.
MenneneeBa, UX CBSA3b C COBPEMEHHOMN
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX PJIEMEHTOB H UX COSIUHEHHMH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
XuMHu4eckux sneMmeHnToB .M. MenzaeneeBa B
Pa3BUTUU HAYKH

Crpoenue BeniecTBa. XUMHUYECKas CBS3b, €€
BH/IbI; MEXaHU3MbI 00pPa30BaHMs KOBAJICHTHON
cBs3u. BonopoiHas cBs3b

BaneHTHOCTB. DICKTPOOTPUIIATEITIBHOCTD.
Crenenp okucieHus. Bemectra
MOJICKYJISIPHOTO W HEMOJICKYJIIPHOTO
CTPOCHUS

Ilonstue o AUCTICPCHBIX CUCTEMAX. Hctunnsie
" KOJUIOMHBIC PACTBOPLI. MaccoBas 10ist
BCIICCTBA B paCTBOPC




Knaccugukanus 1 HOMEHKIaTypa
HEOPraHWYECKUX COeNMHEHUN. [ eHeTnueckas
CBSI3b HEOPraHWYECKUX BEIIECTB, PA3IIMYHBIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U NPEBPALLECHUS SJHEPTUH NIPU
XUMUYECKUX PEAKIUAX

Ckopoctb peakiui. OOpaTrMble peakiuu.
XUMHYECKOE pABHOBECHE

10

[IpakTnueckas padorta Ne 1. «BnusHue
pa3nuuHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEaAKIIUN»

11

DIekTpoauTHyeckas aucconuanus. [lonarue o
BoZiopoaHOM Tokazarese (PH) pactopa.
Peakiiun nonHoro o6mena. I'uxponus
OPraHUYECKUX ¥ HEOPTAaHMYECKUX BEIIECCTB

12

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.
[TonsiTHe 006 3MEeKTPOIM3€E PACIIIaBOB U
pPacTBOPOB coJieit

13

KonTtponsHas paboTa no paszaeny
«TeopeTrnyecknue OCHOBBI XUMHM»

14

Mertanisl, ux nonoxxenue B [lepuoaudeckoit
cCUCTeMe XMMHUYecKuX >nemMeHToB JI. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01Me pU3nIecKre CBONCTBA
METaJJIOB




CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH AL

15 HaIpsHKEHUH METAJIIOB
XUMHUYECKHE CBOMCTBA BaXKHEHIIINX METAJIJIOB

16 (HaTpUii, KM, KAJIBIMI, MarHUH,
AIIOMHHMI) U UX COEIMHEHUI

17 XUMHYECKUE CBOMCTBA XPOMA, MEAN U UX
COCAUHEHHI

18 XUMHUYECKHE CBOMCTBA IIMHKA, JKeJIe3a B UX
COCAUHEHHI
[Mpaktuyeckas padora Ne 2. "Pemrenue

19 AKCIIEPUMEHTAJIBHBIX 337124 TI0 TEME
«MeTtamie»"
Hewmerannsl, ux nonoxenue B [lepuoaunyeckoi

20 CHUCTEeME XUMUYeCcKuX 3jeMeHToB /. 1.
MenpeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB
dusndecKkue CBOMCTBa HEMETAIIOB.

21 AnnoTponus HEeMeTauIoB (Ha pumepe
KHCJIOpOJia, cepbl, pocdopa u yriiepoaa)

29 XHUMHUYECKUE CBOMCTBA TAJIOTEHOB, CEPhI U UX
COEIUHEHNN

23 XHUMHYECKUE CBOMCTBA a30Ta, pocodpa u ux
COEUHEHUN

24 XHUMHUYECKUE CBOICTBA yriiepoaa, KpeMHUs U
HUX COeIUHEHU

o5 [IpuMeHeHre Ba)KHENILINX HEMETAIIIOB U MX
COCAUHEHUI

26 O0o001IeHNE ¥ CHCTEMATH3aLMs 3HAHUH 10

teMe «HemeTtanasy. BerunciaeHus 1o




YPaBHEHUSM XUMHUECKUX pEaKLUuil U
TEPMOXUMHUYECKHUE PACUCThI

[Ipaktuyeckas padora Ne 3. «Pemenue

27 JKCIIEPUMEHTAJIBHBIX 3a]1a4 I10 TEME 1
"HemeTamnsl"y

08 KoHnTpomasHas paboTa mo Temam «MeTauibl» | 1
«HemeTamib»

29 Heopranudeckne u opraHmdecKue KACIOTHI. 1
Heopranwdeckne u opraHunvdecKre OCHOBAHHUS
AMpoTepHBIC HEOPraHUYECKHE U

30 opraHuueckue coenuHeHus. [ eHeTnaeckas 1
CBSI3b HEOPTaHUYECKHX U OPTaHUICCKHIX
BEIIECTB
Ponp xuMuu B 00ecrieueHuN YKOJI0THYECKO,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHUU METUITUHBI
[IpencraBnenuss 06 0OIMMUX HAYYHBIX

32 MPUHIIUATIAX POMBIIIJICHHOTO TOJTy4eHHUS 1
BaKHEHIITNX BEIICCTB

33 UYenoBek B MUpPE BEIICCTB U MAaTEPHATIOB

34 XHUMHS ¥ 3J0POBbE YEIIOBEKA

OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

* Xumus / I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., AKuuoHepHoe

obmectBo «M3narenscTBO «IlpocBenienne

METOANYECKHUE MATEPHUAJIBI J1JISd YYUTEJIA

INa6puensna O.C.,OctpoymoB W.I'. HacTonbHast KHUTa y4uTes.
M.«IIpocsemienuey, 2019 r.

[TaBnoa H.C. KonTposibsHbie U caMocToATeNbHbIE paboThl. M. «Ox3amen» 2019
T.

INa6puensna O.C., Kynmosa A.B. TeTpaab s OLIEHKH KadyecTBa 3HaHUN. M.

«dpoday, 2020 r

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
https://uchi.ru/

https://infourok.ru/
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