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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpelHero ooOImero o0pa3zoBaHus
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIXx B DenepaibHOM  TOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
®denepanvy, peamu3yIONIMX OCHOBHBIE O00pa30BaTeNIbHbIE MPOTPAMMBI, H
OCHOBHBbIX ToyNokeHuii «Crtparerun pa3BUTHS BocnuTaHus B Poccuiickoi
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0/JOB K pa3paboTKe MporpaMMbl MO XUMHUHU, K OMPENEIICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O0YYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamMera «Xumus» aiia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIN
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
coJlep KaHMsl, pe3yJbTaTOB O0OydeHHs: U TpeOOBaHUN K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

BocnuraTenpHbIil MOTEHIMANI JTAHHOTO y4eOHOro mpeamera o0ecrneunBaceT
peanu3aluo CIEIyIOUMX IEJEeBbIX MPUOPUTETOB BOCIUTAHUA OO0YyYaIOIIMXCA
COO:

l. BocnuteiBaTh rpaMOTHBIX, 0OpPa30BaHHBIX JIIOJIEH, TATPHOTOB CBOEH
CTpaHBbl, JIIOJACH ¢ aKTUBHOM TPaKIaHCKOHW IMO3UIMEH, KOHKYPEHTHO-CIIOCOOHYIO
JUYHOCTD; MPOJIOJKATh PA3BUTHE BAPUATUBHOTO 00pa30BaHMs B IIKOJIE, BHEIPSS B
MPaKTUKY HaIlMOHAJILHO- peruoHaTbHBIN KOMITOHEHT. [TocTpoenue
0o0pa30BaTeIbHON MPAKTUKUA C YYETOM PErHOHANBHBIX, COIUATBHBIX TEHACHIIHM,
BOCIIMTAHUE JETEHW B JIyX€ YBaXEHUA K CBOEW MLIKOJE, TOpody, Kparo, Poccun,
rucropun Poccuu u potHOTO Kpas.

2. [IpoBoauTh pPaboOTy B COOTBETCTBUU C CHUCTEMOW MNPO(UIAKTUKU
0€3Ha30PHOCTH U IPABOHAPYIIEHUI HECOBEPIICHHOJIETHUX

3. CopetictBoBaTh  (DOPMHUPOBAHHMIO  CO3HATECIBHOTO  OTHOIICHHS
ydammxcs K CBOEH JKW3HU, 3/I0POBBIO, a TaKK€ K KU3HU U 3I0POBBIO
okpyxaronux jrojei, ooecneduenue B MbOY COIII Ne 1 ycioBuii puznueckoro,
MICUXOJIOTUYECKOT0, COLMAIBHOTO M JIyXOBHOTO KOM(opTa, CIOCOOCTBYIOIIUX
COXPAaHEHUIO U YKPEIJICHHUIO 3/10pOBbS CYOBEKTOB 0Opa30BaTENBHOIO Ipolecca,
(GOPMHUPOBAHUIO  IKOJIOTHIECKOM KyJIbTYphl, WX TMPOAYKTUBHOW Yy4eOHO-
IIO3HABATEJIBHON JEATEIbHOCTH, OCHOBAaHHOW HA pPAalMOHAJIBHOM OpraHu3aluu
y4eOHOro TpyJa U KyJIbType 3J0pOBOTO 00pa3a »U3HU JTUYHOCTH.



4. Opranu3oBaTh padOTy C CEMbSIMH HIKOJIBHUKOB, UX POJUTEISMH WUJIH
3aKOHHBIMM IPEJICTaBUTENISIMU, HAIIPABJICHHYIO Ha COBMECTHOE pELIEHHE MPodIeM
JIMYHOCTHOTO Pa3BUTUSA JETEH, CO3/1aTh YCIOBUS I YYaCTHs CEMEU y4alluxcs B
BOCIIUTATEIBHOM  IIPOLIECCE,  PA3BUTHUA  POJUTEIBCKUX  OOIIECTBEHHBIX
00BbeIMHEHUH, MTOBBIIICHUSI aKTUBHOCTH POJUTEIBCKOTO COOOIIECTBA; MPUBICKATh
POJIUTENBCKYIO OOIIECTBEHHOCTD K YYaCTHIO B CAMOYIIPaBJICHUHU LIKOJIOH;

5. Oprann3oBaTh NPOPOPUEHTALIMOHHYIO padOTy CO MIKOJIbHUKAMHU.

6. Hcrnonb30BaTh B BOCIUTAHUU JI€TEH BO3ZMOXHOCTH IIKOJIBHOIO YpOKa
(uHTEepaKTUBHBIE (DOPMBI 3aHATHUIN)

7. BoBnekarh MIKOJBHUKOB B HWHTEPECHYIO M TMOJE3HYI I HUX

JEATEIBbHOCTh, KOTOpAs MPEAOCTABUT UM BO3MOKHOCTh CAMOPEAIN30BaThCS B HEM,
IpUOOPECTH COLMAIBHO 3HAYMMBIE 3HAHUS, Pa3BUTh B ce0€ Ba)KHBIC ISl CBOETO
JUYHOCTHOTO PA3BUTHSA COLMAIBHO 3HAYMMBIE OTHOIIEHMS, IOJIYy4YaTh OIBIT
y4acTHsl B COLIMAJIBHO 3HAYUMBIX Jienax.

XUMHYECKOE oOpa3oBaHue, [OJIy4aeMOe BBIITYCKHUKaMU
o011e00pa3oBaTeIbHON  OpraHU3aluy, SIBISETCS HEOTHEMJIEMOW YacThlO HX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEepUIAIOIIMM 3TalloOM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHuA. OTH IEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB NMPUPOABI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJaromuxcsi Ha YpOBHE CPEIHET0 00IIero oOpa3oBaHUs CPeCTBAMU YUE€OHOTO
npeaMera «XUMHUS», COJIep)KaHHME M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMe O XUMHHM C Y4€TOM crneun(UKd HayKd XUMHM, €€ 3Ha4eHHs B
NO3HAaHUM TIPUPOABI U B MaTepUaIbHOW KU3HU OOIIECTBA, a TaKXe C Y4ETOM
oOluMX 1ened W MPUHLHIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XuMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJaJ B (POPMUPOBAHKE PALMOHAIBHOTO HAYYHOT'O MBILIUICHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
OPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHMEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.

TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa W JKM3HU KaXJI0oro ujeHa oOmectBa. CoBpeMeHHas XUMHUS Kak Hayka
CO3uJaTeNbHAsl, KAaK HayKa BBICOKMX TEXHOJOTMH HalpaBlicHa Ha pEIICHHE



rII00ABHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBercTBUM C OOIIMMU MEISIMH U TPUHIUIAMU CPETHEro OOIIero
oOpazoBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJsi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIIYEHUS B JKH3Hb COLIMYMa, MPOJOJLKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsomMHA  npeaMeTa  «XHUMHs»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHSI», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHHWM MO HEOPraHWYECKON XMMHUU (C BKIIOUYEHHWEM 3HAHUM U3 00IIel XUMUHU) U
OpraHn4YecKor Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU HW3yYCHUH
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEro0 MHOI000pa3us
BELIECTB HA OCHOBE OOLIUX MOHITHUI, 3aKOHOB Y TEOPUH XUMHUH.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckas Xumus» copMupoBaHa B IMporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YyYEeHHUIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJICKTPOHHBIX
NpEACTaBICHU O CTpoeHHH BemiecTB. CBeneHUs 00 H3ydyaeMblX B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIE€BOAOPOJIOB JO0 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHMuecKod XUMHM IMOJY4YarOT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHHUs NEpBOHAYAILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIacCU(UKAMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUUECKUI MaTepuan U (AaKTOJIOTMUECKHE CBEICHHS O BeEIIeCTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYE€HHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TO3UIINH,
riy0ke TOHATh MCTOPUYECKOE HW3MEHEHHe (YHKIMI 3TOro 3akoHa — OT
o06o0m1aromIel 10 0OBACHSIONICH U MPOTHO3UPYIOLIEH.

Enunasg cucrema 3HaHUMN O BaKHEWIMX BEUIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBaxX M NPHUMEHEHUH, a TAKXKE O XMMHUYECKUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSX IpoTeKaHusi nonosiHgercss B Kypcax 10 m 11 kiaccoB



JIEMEHTAMHU COJEP/KAaHMsI, WMEIOIIMMH KYJIbTYPOJIOTHYECKAA W IPUKIAIHON
XapakTep. OTH 3HaHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHU C
JPYTMMHU HayKaMM, PacKpbIBalOT €€ POJIb B IIO3HABATEIBHOM W IPAKTHYECKOU
JEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCHHMTAHHMIO YBAXKEHHSI K IPOLECCY
TBOpYECTBA B 0O0JACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUNA XUMHUH, TOMOTAOT
BBIIIYCKHUKY OpPUEHTHUPOBAaTbCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH MH(POPMALUIO U
OPUMEHATh €€ U1 TONOJHEHUsS 3HAaHUM, pELIEHUS HWHTEUIEKTYaJbHbIX U
IKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3a7au. B 1enomM coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
(dopMupoBaHUE y OOYYaIOIIMUXCS MHPOBO33PEHUYECKONM OCHOBBI ISl MOHUMAaHMS
¢unocopckux uued, Takux Kak: MaTepUalbHOE E€AMHCTBO HEOPraHMYECKOTO U
OpraHUYEeCcKOro Mupa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SBJICHUW MyTEM OSKCHEPUMEHTA H
pelIeHHsT TNPOTUBOPEUMH MEXAY HOBBIMU (akTaMM M TEOPETHUUECKUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX MpoOieMm, a
Takke MpobJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUW U MaTEPHUAJIOB.

B nmnane pemieHus 3aad  BOCHUTAHUSA, PA3BUTHS M COLMAIU3ALMU
oOyyaroluxcsl MPUHATBIE NMPOrpaMMON IO XMMHU TOAXOMAbI K OINpEACSICHUIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (hopmupoBaHHUE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUs MpoOJieM, TIOUCKa, aHalu3a u
00paboTku MH(pOpMaLK, HEOOXOIUMBIX JIsi MPUOOPETEHUS OMbITA MPAKTUYECKON
U HCCIIEOBATEIbCKON AEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B npaktuke mnpenojaBaHus XMMHHM Kak Ha YpPOBHE OCHOBHOTO OOIIETro
oOpaszoBaHus, TaK U Ha YPOBHE cpesiHero od1ero oopa3oBaHusi, MPHU ONPEICICHUN
COJIEPKATEIIbHOM XAPAKTEPUCTUKHU LN W3Y4YeHUs NpeIMeTa HalpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAayKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXOJ K ONpPENENICHUIO LeNed U3y4YeHUs
IIPEMETA SIBJISIETCS BIIOJIHE ONIPaBIaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUs IVIABHBIMHM LEJISIMU W3Y4YEHUs IpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUW KaKk  BaKHEHUIICH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIKYEBbIE MOHATUSA, (PYHIAMEHTAIbHBIE 3aKOHBl U TEOPUH XUMHH,



OCBOCHHE $3bIKa HAyKH, YCBOCHHE W IMOHMMAHUE CYIIHOCTH JIOCTYITHBIX
000011IeHNII MHPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C HCTOpHEl
UX Pa3BUTHA U CTAaHOBIICHUS,;

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMHYECKHX pEakuui, HEOOXOMUMBIX [JIsI TPHOOpETEHUs
YMEHUN OpUEHTHPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SBJICHUM,
UMEIOIINX MECTO B IPUPOJE, B MPAKTUUECKOI U TOBCETHEBHOM JKU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIOJIEHUEM  MPaBUI
0e30MacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ atum, conepkaTenbHasi XapaKTepUCTUKa IeNieil U 3a7ad U3ydeHHs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NIPUOPHUTETAMHU B CHUCTEME CpeaHero odmiero oopasoBanus. CeroaHs B
NpErnoJAaBaHNM XUMUU B OOJbIIed CTeNmeHH OTHAATCA  MPEeArnovYTeHHE
IPAKTUYECKOM KOMIIOHEHTE COJEp>KaHus OOydyeHHus, OpPHUEHTHUPOBAHHON Ha
HOJIFOTOBKY BBIMTYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3alyy, BIAaJCIOIIEro He
HAaOOpOM 3HaHUM, a (YHKIUMOHAJIBHOW I'PAMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHHUSIMH aKTHBHOTO TOJIYYCHUS 3HAHUN W MPUMEHEHHS WX B PEATBbHOMN KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a71ad.

B cBs3M ¢ 3THM TpH HW3YyYEHUHM TMpenMeTa «XUMHs» JIOMUHHPYIOIIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKKUE LENH U 334, KaK:

amanraiusi 00yJarommxcsi K YCIOBUSM ITWHAMUYHO PA3BHBAIOIIETOCS MUPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
peleHHi B KOHKPETHBIX KHU3HEHHBIX CHTYallUsX, CBS3aHHBIX C BEMIECTBAMHU U UX
IPUMEHEHUEM;

dopmupoBaHre 'y OOy4aromuxcs KJIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCAIbHOE 3HAUEHUE I Pa3jNuHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX I TPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT
BaXHO€ MECTO B T[IO3HAHWM XHMHM, a TaKXe s OLEHKH C [O3ULUHN
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MIPOIIECCOB Ha OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;

pa3BUTHE IO3HABATEIBHBIX HMHTEPECOB, MHTEIUICKTYAIBHBIX W TBOPYECKHX
CIIOCOOHOCTEH 00YyYaroIIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO TPUOOpETaTh HOBBIE
3HAHUS 10 XMMHUU B COOTBETCTBHHU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCIIOIH30BATh
COBpEMEHHbIE MH(OPMAIIOHHBIE TEXHOJOTHH JJIsl TIOMCKA U aHAIW3a y4eOHOH U
HAYYHO-TIONYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COAECP KaHuUS;



dhopMUPOBaHNE U PA3BUTHE Y O0YUAIOITUXCS aCCOIIMATUBHOIO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, NPH IUIAHUPOBAHUU U TPOBEIACHUU XUMHUUYECKOTO
AKCIEPUMEHTA;

BOCIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HaIpPaBJICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUHU TJI00AIBHBIX MPOoOJIeM
PalMOHAJIBHOTO TTPUPOJIOTIOIH30BAHMS, TTOMIOJIHEHUSI SHEPTrETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOTO
OTHOIICHUSI K TPHUPOJEC M CBOEMY 370pPOBBIO, a TakKe NPHOOPETEHUS OIbITa
WCIIOJB30BaHUs TOJYYEHHBIX 3HAHUU ISl TPUHSTUS TPAMOTHBIX pEUICHUNW B
CUTYalUsIX, CBI3aHHBIX C XUMUUYECKUMU SABJICHUSIMU.

B ydyeObHOM maHe cpenHero oOmero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOr0 YpOBHS BXOJUT B COCTaB MPEIMETHOU 001acTu «ECTEeCTBEHHO-HAyUHbIC
PEAMETHI».

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 6230BOM YpOBHE
cpeaHero oomiero oopazoBaHusi, cocrabisieT 68 vaco: B 10 kimacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Hefeno).



COJEP)KXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenuHenuid A. M. bytieposa, e€ ocHOBHbIE 10J0KeHUsA. CTpyKTypHbIE (DOPMYJIIBI
OpPraHMYEeCKUX BemlecTB. [omosorus, wu3omepus. XHUMHUYECKas CBSI3b B
OPraHUYEeCKUX COCAUHEHUSAX — OJUHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenne o kiaccupukanuu opraHudeckux BeriecTB. HoMmeHkmarypa
OpraHUYECKUX COEAMHEHUN (CHUCTeMaThyeckas) W TpUBHUAIbHBIE Ha3BaHUS
BAXKHEUIINX MPEACTABUTEIEH KIACCOB OPraHMYECKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAONIOJCHHUE W
ONMCAHUE JIEMOHCTPAILIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuu (IU1aBJI€HKUE, OOYTJIMBAaHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psaa. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTEIN QJIKAHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu 3aMelleHUsT U TOPEHMs), HAXOXKACHUE B NPUPOJE, MOJyYEeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUHN pAll. DTUIIEH U TMPOMUIEH —
MPOCTEUINTNE TIPEICTABUTEIN QJIKEHOB: (U3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUApaTalldd, OKHUCICHUS U
MOJIMMEPHU3AIINH ), TOJyYeHUE U TPUMEHCHHUE.

Ankaauensl: OytagueH-1,3 u metunOyraaueH-1,3: cCTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi nonaumepusaiuu). [loaydyeHne CHUHTETHYECKOIo
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTHU CTPOEHUS, TOMOJIOTUUECKUHN psil. AlleTUsIeH
— TPOCTEUIIHMI MpeACTaBUTENh AJKMHOB: COCTaB, CTpOCHHE, (U3UUYECKUE WU
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, TAJOTCHUPOBAHUS, TUIpATALINH,
TOPEHMUS ), MOJyYCHUE U IPUMEHEHHUE.

Apennl. ber3on: coctaB, crpoeHue, (PpuU3NUECKHE W XMUMHYECKUE CBOMCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MOJIYYEHUE U MpPUMEHeHue. Tomnyon:
cocmae, cmpoeHue, ¢uauueckue U  Xumudeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NONyYeHue u npumerenue. TOKCUYHOCTb



apeHoB. ['eHeTMuYeckas CBsI3b MEXIYy YIVIEBOJOPOAAMH, NPUHAICKAIMMHU K
Pa3INYHBIM KJIACCAM.

[IpupogHbple HMCTOYHUKH YIVIEBOXOPOAOB. IIpupomHblii ra3 W IOIyTHBIE
HedTsaHbie Ta3pl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), Tupoau3. IIpomyKTel
nepepaboTku He(pTH, UX MPUMEHEHNE B MPOMBIIUIEHHOCTU U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLCHUM:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Heptp» u  «Yromap», MOAECIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJlOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTHUECKON PabOThI: MOJyYEHHUE ITHIICHA
Y U3YYEHHUE €r0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA WIM IPOAYKTA PEaKLUU [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranuyeckmue CoOeUHEHUS

[IpenenpHple OQHOATOMHBIE CIHHUPTHL. METaHOJN M JTAaHOJ: CTPOCHHE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakUWW C AaKTUBHBIMU MeETaJlJIaMH,
rajJlor€eHOBOJIOPO/IaMH, TOpEHHE), NpHUMEHeHue. BoaopoaHbie CBsI3M Mexay
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJa HA OPTaHU3M YeJIOBEKa.

MHoOroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIHMIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklus Ha MHOIrOaTOMHbIe crnupThl). JleiicTBue Ha
opraHusM yenoseka. [[puMenenne rauueprHa U 3TUIEHTIIMKOJIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenona.

Anbaerugipl U kemowuwvl. Dopmanplerui, aueTalbJeTuJl: CTPOCHHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIECHUS W BOCCTAHOBIICHUS,
KAauECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAas U
YKCYCHasi KHCJIOTBI: CTpO€HHE, (PU3NYECKHEe U XMMUYECKHE CBOWCTBa (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), moayyeHue u NpuMeHEHHeE.
CreapuHOBasi U OJEMHOBas KUCJIOThl KakK MPEIACTABUTENIN BBICIIUX KapOOHOBBIX
KHUCTIOT. Mblj1a KaK COJM BBICIINX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

CrnoxHple 2(pUpbl Kak MPOU3BOJAHBIE KApOOHOBBIX KucAOT. [‘maponus
cl10kHbIX 3¢upoB. XKupsl. 'naponns xupos. Ilpumenenne xupos. buonoruueckas
POJIb JKUPOB.




VYrneBonpl: cocTtaB, KiaccUUKalUs ~ yrieBojoB  (MOHO-, JHU- U
noyiucaxapubl). ['oko3a — nmpocTelimumii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MYECKHEe W XHUMHUYECKHE CBOMCTBa (B3aUMOJCHCTBUE C
ruapokcuaom Meau(Il), okucnenne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmana u
Heunono3bl. PU3MYECKHE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUsSl BEIIECTB W HUX MPEBpAIICHUI:
IpOBEJCHUE, HAOJIIOJCHUE W OIMUCAaHHE JEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE
CIMPTOB, KaUE€CTBEHHBIE PEaKLMU OJHOATOMHBIX CIHMPTOB (OKUCJIEHHME 3TaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(Il)), anbaeruioB (OKMCIEHUE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(Il), B3ammopeicTBHE Kpaxmalia € HOIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuérHrie 3anaun.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJIHOTO BEMIECTBA MJIM MPOJYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOAHBIX BELECTB WK IPOAYKTOB PEAKIIUH).

A3oTcoaeprkaiue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk aM(pOTEpHbIE OpraHHYecKue coeAuHeHus. dusndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HauYE€HHUE aMUHOKHCIOT. [lenTuapl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHA M TPETHUYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OECJIKOB:
TUIPOJIN3, IEHATYpALlMsl, KAYECTBEHHBIE PEAKIIMKU Ha OCJIKU.

DKCNEepUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MpEBpaIlCHUI:
HaOJII0/ICHUE U OMKCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATypanusi OEIKOB MpU
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHECHUSI

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUU, CPEIHASI MOJICKYJIIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHHA —
MOJINMEPU3ALUS U MOJUKOHIEHCALUS.

DKCNEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHU:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.



Peanu3zanust MeXnpenMeTHBIX CBSI3el MPU U3YYEHUU OPTaHUYECKON XMMUU B
10 xjacce OCYIIECTBISIETCS Yepe3 HMCIIOJIb30BAaHHE KaK OOLIMX eCTeCTBEHHO-
HAYYHBIX MOHATUH, TaK U MOHATHUH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, Kiaccu(uKanus, MepruoJUUHOCTh, HAOIIOIEHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
HSHEPreTUYECKUI ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIEeCTBa, (PU3MUECKHUE BETUYHUHBI U SAMHUIIB X U3MEPEHHUS.

buonorus: kierka, opranusMm, Ouocepa, oOMEH BELIECTB B OpraHu3Me,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJBI, JKUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE UCKOMAaeMble, TOIUIHBO,
PECYpPCBHI.

TexHoyorus: MNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBHOIO IHTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000JI0YKa. DHEPreTUUecKre YpOBHH, MOJAYPOBHU. ATOMHBIE OpOWTasH, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus dJIEKTPOHOB MO OpOHTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DINEKTPOHHAS KOH(PUTYpAITUs AaTOMOB.

ITepuonnueckuii 3akoH U Ilepuoanueckas cucreMa XUMHUYECKUX IJIEMEHTOB
. . MenneneeBa. CBsi3b NepuognyecKoro 3akoHa u llepmoamyeckoil CucTemsl
xumudeckux sneMmeHToB . M. MeHnaeneeBa ¢ COBpEMEHHOM TEOPUEUN CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE IEPUOINUECKOr0 3aKOHA B PA3BUTHUH HAYKH.

CrpoeHue BeliecTBa. XUMHUYECKass CBsI3b. Buabl XHUMUYECKOW CBSI3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHMsSI KOBAJICHTHONW XWMHYECKOW CBS3M (OOMEHHBIM W JIOHOPHO-
akuentopHsiil). Bomopomnast cBsi3zb. BalleHTHOCTh. DNEKTPOOTPULIATENHLHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U aHUOHBI.



Bemectsa MOJEKYJSIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHHA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAINYECKON PEIETKH.

[lonaTne O nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHECHHM. Homenkiatypa
HEOPTraHWYECKUX BEUIECTB. ['eHeTudeckas CBsI3b HEOPraHWYECKHUX BELIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIaCCaM.

Xumnyeckass —peakuus. Krnaccupukanus  XUMHUECKMX — peaknuid B
HEOPTaHUYECKOM M OpPraHWYECKOW XWMHH. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAaHEHMS U IIPEBPALLEHUs SHEPTUHU [IPU XUMAYECKUX PEAKLIUAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3iIuyHbIX (pakTopoB. OOpaTHMble
peakiuu. XUMHYECKOE paBHOBecre. DaKTOpbl, BIMSIOMIAE HA COCTOSHUE
xuMu4ueckoro paBHoBecus. [Ipunnun Jle [llaTense.

OnexTponutryeckas auccouuanus. CuiabHble U cinalble 31eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BELIECTB M HMX NPEBPALICHUN:
neMoHcTpauus Tadmun «llepuoanueckas cucreMa XUMHYECKUX 3ieMeHToB [l .
MenneneeBay, M3ydeHHE MoOJeNed KPUCTAIUIMUECKUX PELIETOK, HaONIoeHHE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKcuIa
BOJIOPOJIa B MPUCYTCTBUU KaTaJu3aToOpa, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, PEaKUMH HOHHOrO oOMeHa),
MIPOBEICHUE NMPAKTUYECKON paboThl «BiausHue pa3inyHbIX (PAKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

Pacuérnble 3anaun.

Pacy€tel 1O ypaBHEHMSM XMMHUYECKHX pEaKUHUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C MCIOJIB30BAHUEM IIOHATHS «MaccoBas
JIOJIS1 BEILLIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosmoxkenne HemetaiuioB B llepuoamueckond  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®du3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPOINUS HEMETAIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
dbochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHCJIOPOJICOIEPKALMX KUCIIOT, BOJOPOAHBIX COEIUHEHUN).

[IprumeHeHne BaXKHENIINX HEMETAIUIOB U UX COCUHEHUM.



Merambl. [lonoxenne merauioB B [lepuonnyeckor cucteMe XHUMHUYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJICKTPOHHBIX 000JIOYEK
aToMoB MeTajioB. O0mue ¢gusndeckue cBoiicTBa MeTaiioB. CIUiaBbl METaJIOB.
DNEeKTPOXUMHUYECKHUI psAJl HAIPSHKEHUI METAILIIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaliuil, KaJbIUH,
MarHuu, alfOMUHUN, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCTMHEHUH.

OO6mue crmocoObl MOJy4YeHUs MeTauioB. IIpuMeHeHne MeTallioB B OBITY U
TEXHUKE.

DKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHS] BEIIECTB M HMX IPEBPAIICHUN:
M3YYEHHUE KOJUICKIMU «MeTalibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
AKCTIICPUMEHTAJIbHBIX 3a/1a4, HAONIOJICHWEe M OIMCAaHHE JIEMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHUHHUS C pacTBOpaMu
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIC PEAKI[UU Ha KATUOHBI METAJIIOB).

Pacuétnbie 3ana4u.

Pacuérpl mMaccel BeliecTBa WM 00BbEMA ra3oB IO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuéthl Macchl (00BhEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
13 BEILIECTB UMEET MPUMECH.

XuMHUSI ¥ )KM3Hb

Ponp xuMum B oOecrieyeHUH 3KOJOTHYECKOM, SHEPreTHYECKON U IHIIECBOM
0€301MMacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBnenuss 00 OOHIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

YenoBek B MHUPE BEUIECTB W MAaTEPHUATIOB: BAKHEUIINE CTPOUTEIIHHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAaCKH, CTEKJIO, KEpaMHuKa,
MaTepuabl JJs 3JIEKTPOHUKHA, HAHOMATEPHUAJIbl, OPraHUYECKUE U MHUHEPAIbHBIC
yaoOpeHus.

XuMHus W 3J0pPOBbE 4YEJIOBEKA: IpaBHJia MCIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiIa OS30MIaCHOTO MCIIOIL30BaHHUS MpenapaToB OBITOBOM XMMUU
B ITIOBCEHEBHOM JKU3HH.

MexnpeaMeTHble CBA3H.

Peanmuzanusi  MeXnpeAMETHBIX  CBA3€d MpU  U3YUYCHUH  OOIme U
HEOpraHnveckord xuMuu B 11 Kilacce ocyliecTBISETCS Yepe3 MCIOJIb30BAHUE KaK
OoOIMX EeCTECTBEHHO-HAYYHBIX TOHATHH, TaK W TOHATUAN, SIBJISIONIAXCS
CUCTEMHBIMHU ISl OTJEJIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mIue ecTeCTBEHHO-HAYUYHbIE TMOHSTHS: HAay4YHbIM (DaKT, TMIoTe3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccupukaius, TMepUOIUIHOCTb, HAOIIOCHUE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.



duznka: Marepusi, SHEPTUs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, PAIHOAKTHBHOCTh, MOJICKYJIa, JHEPTETHYECKUI YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSTHHE BEIICCTBA, (PU3NYECKUE BEIUYMHBI U CIUHHIIBI UX
U3MEpPEHUsi, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHKPO3JIEMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MUHEpaNbl, TOPHBIC MOPOJIBI, TIOJE3HBIE UCKOMAEMbIE, TOILIHBO,
pecypchl.

TexHONOTHSI: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJICTBO, IHINEBAs
IPOMBIIIIEHHOCTh,  (hapMaleBTUYeCKass  IPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETUYECKHX IpenaparoB, IPOU3BOACTBO KOHCTPYKLIMOHHBIX MAaTepHAJIOB,
AIIEKTPOHHASI TPOMBIIUIECHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOYYarOMIMMHUCSL TPOTPAMM CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METaNpeIMETHBIM U  MpeAMETHbIM). HaydHOo-MeTonuueckol OCHOBOM st
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHUCTEMHO-ACSITEILHOCTHBIM IMOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaAMeTa «XHUMHS» Ha YpPOBHE CPEIHEro
o01ero o0pa3oBaHusl BIJICICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TIpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEICIICHHIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

[€JICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTU HAa OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTH OOYYaromuxcsi PyKOBOJCTBOBAThCS B CBOEH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICJIOBBIMH YCTAHOBKAMM, MPUCYIIUMHU IE€JIO0CTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJMyue MPaBOCO3HAHUS IKOJOTHUUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeaMeTra «XHUMHs» AOCTUTAaOTCA B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIHHOM JEATEIBHOCTM B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaeaaMyd POCCHUUCKOTO TPaKTAHCKOTO OOIECTBa, MPUHSTHIMUA B OOIIECTBE
HOpMAaMH Y  TpaBWJIaMH  TOBEJEHHUSA, CHOCOOCTBYIONIUMHU  TIpoIleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUS MpeaAMeTa «XHUMHS» OTPAKaIOT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATETLHON M TMPAKTHYECKOW JEATEILHOCTH
OOy4JaroIIMXCs M0 peau3aiyy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YaCTH:

1) rpamIaHCKOro BOCIIMTAHNS

OCO3HAHMS 00YYaIOUMMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEMH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MOpaBUIaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHUBBI, HAMEPECHHS, JIOTHKY W
apryMEHTBI JPYTUX MIPU aHAJIU3€ PA3IUYHBIX BUJIOB YUYEOHOU NESITEIHLHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHUA:

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBOXEHHUS K TIPOIECCY TBOPUYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUMEHEHUS XMUMUHU, OCO3HAHUS TOTO, YTO JOCTHXKCHHUS HAyKU €CTh PE3yibTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHHH U TOCIEIYIOIEM
aHanau3e MH(pOpMAIMKU O MEPEOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIUH, CBA3aHHBIE C XUMUUYECKUMHU SBICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIIEH C
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHHME TMOCJIEACTBUUA 3THUX
MOCTYTKOB;

4) GpopMmupoBaHus KyJIbTYPbI 310POBbS:

MOHUMAHUsI IEHHOCTEH 30pOoBOrO0 u 0Oe3omacHoro obpasza IKHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3710POBbIO;

coONIO/IeHUsT TIpaBWi O€30MacHOro OOpalieHusi C BellecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOT0 MOBEICHUSI B CUTYAIIUSX, YTPOXKAIOIINUX 3TOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUSI TOCJIECICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIENOBATEILCKON
NEeATEIbHOCTH, OOIINECTBEHHO TMOJIE3HOM, TBOPYECKOM UM  JPYrMX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHWH NPaKTUYECKUX 3ajad
COI[MAILHOM HAIMPABICHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHUIO MPOdeccuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS MTPEAMETHBIX 3HAHUMN 110 XUMHH;

YBaXEHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oymymieli mpodeccun M peanm3arui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHUHM, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

DKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HWCTOYHHKY
CYILIECTBOBAHMS KU3HH HA 3EMIIE;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CpEbI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JIOCTHXKCHUH XUMHUHU IS
pELICHUSI BOMPOCOB PAMOHAIIBHOTO MMPUPOIOTIOTIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUWA, NPUHOCAIIUX BpEl OKpYKAOLIEH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVCTBUN U MPEAOTBpAIATh UX;

HaJIMYUsl PaA3BUTOTO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa JESATETbHOCTH AKOJIOTHYECKON HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpMUPOBAHHOCTU MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W peHIeHUU MpoOJeM COXpaHCHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B  0COOOW 3HAYMMOCTH XHUMHH IS COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTA W BaXXHOM pPOJMU B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYphI, pEIIEHUU TI00ANBHBIX MPOOIeM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTHYECKON OE€30MacHOCTH, B PA3BUTUHM MEIMIIMHBI, 0OCCTICUCHHH YCIOBHUI
YCHEIIHOTO0 TpyJa W OKOJOTHYECKH KOMMPOPTHOM IKHU3HU KaXKIOTO YJieHa
0OIIIECTBA;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh



NoJIy4aeMble 3HAHUS JJIs1 aHAIM3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAayyHbIX (DaKTOB W MMEIOUIMXCS JaHHBIX C LEJIbI0 TOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BAaTh XUMHYECKHE 3HAHHS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSX;

MHTEpeca K O3HAHUIO U UCCIIE0BATENbCKOMN AEATEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO M|
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHUU 10 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMH MMOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM Tpy/Zla B pa3iIMUHbIX cepax NmpodhecCuoHaIbHON

JESATENBbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHUSI yU€OHOTO IMpenMera «XuMUus» Ha
YPOBHE CpEHET0 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUMMble 9 (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOIIEHayYHbIE MOHATHUS, OTpaXKaroluue
LEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa U CHEHU(PUKY METOIOB MO3HAHUSA,
UCIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIECTBO, SHEPIUsl, SIBICHUE,
IpOLECC, CUCTEMA, HAyYHBIH (DAKT, MPUHIINUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, uccleAoBaHue, HAOIIOAEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpYTHUE);

yYHUBEpCaJlbHbIe Y4eOHbIe NEWCTBHS (TO3HABATEIbHbIE, KOMMYHHKATHUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
T'PaMOTHOCTH M COIIMAITLHOW KOMITETSHITUH 00YJIarOIIHXCS;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBbIC y4COHBIC
JIEUCTBYS B MIO3HABATEIIBHON U COLMAJIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU NO3HABATEJIbHBIMH
NeCTBUAMM:

1) 6a30Bble JJOruvYecKue aeMcTBUsI:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaJIU3UpOBaTh  MpoOJemMy,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONPENEINIATh LENM JCITEIbHOCTH, 3aJaBasi IapamMeTpbl U KPUTEPUU HX
JOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTHU C MOCTABICHHBIMU LICIISIMH;

WCIMOJIb30BaTh MPU OCBOCHUU 3HAHMM NPUEMBI JJOTMYECKOTO MBIIIJICHHUS —
BBIJICIISITh XApPAKTEPHbIE MPU3HAKKU TMOHSATUW W YCTAHABIMBATH WX B3aUMOCBS3b,



UCITI0JIb30BaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTAEIbHBIX (PAKTOB U
SIBJICHUU;

BBHIOMpATh OCHOBAaHUSA M KpUTEpUU [UIS KIAacCU(UKAIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSIThH B MPOLIECCE MO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJIUYECKUE
(3HAKOBBIC) MOJIEIH, TPEOOPA3OBHIBATH MOJICIILHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHUE XHUMHUYECKOU
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO TO3HAHMS BEUIECTB U XUMHUYECKHUX
peaKkuui;

dbopMyIUpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITEIbHO C(OpPMYyIMpPOBAaHHBIE BOIPOCH B KadeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI 1O MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopmMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIEeNOBATENLCKOW U MPOEKTHOM
NESATETLHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY
MOUCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHbIX
METOJI0B ITO3HAHUSI.

3) pabora ¢ unpopmMaumeii:

OPUECHTUPOBATHCA B PA3JIUYHBIX HCTOYHMKAX HWHPoOpManuu (HaAy4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypchl MHTepHETa), aHaTU3UpOBaTh WHOOPMAIUIO PA3JIMYHBIX BUAOB W (HOpM
MIPEACTABIICHHUS, KPUTHYECKHU OILICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTB;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHSTH PA3IMUYHbIE METOJbI MPU MOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OTpEENEHHOTO TUIIA;

mpUOOpETaTh OIBIT KCIOJB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHHUS
uHpopMaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIP30BaTh HAyYHBIA S3BIK B KadeCTBE CpEACTBAa Ipu paboTe ¢
XUMUYECKON uHGOpMAIMell: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATh 3HAKOBO-CHUMBOJUYECKHE CpEICTBA
HaIJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JI€CTBUSIMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJE IHaora W/viH
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
TIOJTYYCHHBIX CAMOCTOSATEIILHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBHIMIOJTHEHUT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUSCKOW PaOOTHI MO UCCIEAOBAaHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro MpoeKTa U (HopMyIupOBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHHUM MyTEM COTJIACOBAHMS TO3UIIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NeATEeIbHOCTh, OmNpenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATh TMpEAjaraeéMblii  ajiroput™M ACHUCTBUN TpuU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj7ay, BHIOMpaTh Haubosee
3¢ deKTUBHBIN crmoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBJISATh CAMOKOHTPOJIb CBOCH JIEATEILHOCTH Ha OCHOBE CaMOaHaJIM3a
¥ CAMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KITACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

cOpPMHUPOBAHHOCTh  MPEACTABICHUH O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, POJIUM XUMHH B TO3HAHUM SIBICHUI



npupoasl, B  (QOPMUPOBAHMUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKUIHOHATBHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pElIeHUS IPAKTUYECKUX 3a1ad
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOUIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CUCTEMOM  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMUMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTD, XUMUYECKAsI
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpaui€HHAas), MOJb, MOJSpHAs
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIN CKeneT, (YyHKIMOHAIbHAS TpYIIIa,
pajuKai, U30Mepus, U30MEPbI, TOMOJIOTUYECKHI Psil, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ M Aa30TCOJEpXkAIIME COCAMHEHHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOCHUS
opranuueckux BemiectB A. M. bytiepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IIOHMMAaHUS IPUYMHHOCTM M CUCTEMHOCTH XWUMHYECKHX
SBJICHUH, (PAKTOJOTMYECKHE CBEIECHHUS O CBOWMCTBAaX, COCTaBe, IMOIYYEHUH U
0€30MacHOM HCIOJIb30BAaHUU BAXKHEUIIMX OPraHWYECKUX BELIECTB B OBITY U
MPaKTUYECKOHN AESTEIbHOCTH YEIOBEKa;

c(OPMHPOBAHHOCTh YMEHUW BBISIBIISATh XApAaKTEPHbIE TMPU3HAKU TOHSTHIA,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOILIME MOHATHS MPH
ONMCAHUM COCTaBa, CTPOCHHUS U MPEBPALICHUI OPTraHUYECKUX COEIMHEHMI;

c(OpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY JJIS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMya OpraHMYEeCKMX BEUIECTB W YypPaBHEHUH XUMHYECKUX pPEAKIUH,
M3TrOTaBIMBAaTh MOJIETU MOJIEKYJ OPraHMYECKHX BEHIECTB JI1 WILIIOCTPAIlUU HUX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIE)KHOCTh H3YyYEHHBIX
OpraHMYeCKUX BEIIECTB MO HX COCTaBYy U CTPOCHHUIO K OIpEACTIEHHOMY
KJIacCy/Tpynmne coelnHeHu (yrJIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKalline
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJUHEHHMS), JlaBaTh UM HAa3BaHUS IIO
cucremarniueckod HomeHkiarype (IUPAC), a Takxke NpUBOAUTH TPUBUAJIbHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEHIECTB (ITWIICH, MPOMNMWICH, AalleTHIICH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (GopManbaerui], aleTaablIerul, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KACJI0TA, CTEAPUHOBAS KUCIIOTA, TIIFOKO03a,
bpykTO3a, KpaxMal, LeJUTI0I03a, TIUIHH);

c(OpPMHUPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XUMHYECKOM CBSI3HM B
OpraHUYECKUX COCIUHEHUSX (OJMHAPHbBIC U KPATHBIE);



c(hOpPMUPOBAHHOCTh YMEHHUS TMPHUMEHATH TIOJIOKEHUSI TEOPHH CTPOCHUS
oprannueckux BemiecTB A. M. bytiepoBa s 00BbICHEHUSI 3aBUCHMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHECHHS MacChl BEIIECTBR;

chOPMHPOBAHHOCTh ~ YMEHHH  XapaKTepU30BaThb  COCTaB, CTPOCHHUE,
bu3MYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIaCCOB OPraHMYECKUX BEIIECTB (METaH, STaH, ATUJICH, MPOIWUJICH, alleTUJICH,
oyranuen-1,3, metmnOyranuen-1,3, GeH30JI, METAaHOJ, ATAaHOJ, STUJICHIJUKOJIb,
rmneprH, (EeHoJ, aleTaNbIeTH I, MypaBbHUHAS W YKCYCHAasl KHCJIOTHI, TIJIFOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHYECKUX PEAKIUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUYHUKHU YTJIIEBOIOPOTHOIO
Chlpbs (HE(QTh, NTPUPOAHBIA Tra3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPAKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEpepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYHCICHUS II0 XHUMHUYCCKHUM
ypaBHEHHSAM (Macchl, 00bEéMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOJIYKTa
peakIiMyd 10 HM3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO H3 MCXOIHBIX
BEILIECTB UJIU MIPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJACTh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUSI, UCIIOIb3YEMbIX B XMMUM MPU U3YYEHUU BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HaOIIIOACHUE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIs TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOIIOATh ITPaBHIIA TTOJIb30BAHUS XUMHUYECKOM
MOCYJIOM W JTa0OpaTOPHBIM OOOpYJOBaHHEM, a TaKKe MpaBuiia OOpaIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHYECKHUX OTIBITOB;

c(OPMHPOBAHHOCTh yMEHHUH TUTAHUPOBATH U BBHINOJHATh XUMHUYECKHMA
AKCHEPUMEHT (IIPEBPALCHUS] OPTaHUYECKUX BEIIECTB MMPU HATPEBAHUU, MOJIyUEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEILIECTB, JICHATypalus OCJIKOB MPH HArpeBaHWU, I[BETHBIC PEaKIUu OCJIKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKM O€30MacHOCTH TIpU OOpallleHUH C
BCIIECTBAMH M J1AOOPATOPHBIM OOOpPYJOBaHUEM, TPEJCTABISATh PE3YJIbTATHI
XUMUYECKOTO DKCIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHUX
peakiuii u GopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uHpopMaIMioo, MOJy4aeMyr W3 pPa3HbIX MCTOYHUKOB (CpeICTBAa MacCOBOMU
uHdopmaruu, aTepHeT 1 Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  IpaBUJia  AKOJOTHYECKHU
1esecoo0pa3HoOro TOBEICHUS B OBITY W TPYIOBOH JACATEILHOCTH B IEJIX
COXpPAaHEHMSI CBOETO 3JI0POBbSI M OKPYKAIOIIEH MPUPOIHON Cpeabl, OCO3HABATH
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbBI OIPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI WU MPEAOTBPALICHUS WX BPEAHOTO BO3JCUCTBHS HAa OPraHU3M
YEJI0BEKA,

JJIs. O0y4YaroIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI: YMEHHUE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIMHBIX METOJAX TO3HAHUS BEHIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUCUHYIO crcTeMy oOo3HaueHui JI. bpaiins nms 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yJabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XAMUSD OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SBIICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pEelISHUs] MPAKTUYECKUX 3a71a4
1 IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO W IIPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKUX  3HAaHWM, KOTOpas  BKIIFOYACT:
OCHOBOTIOJIAralOIINEe TOHATUS (XMMHYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKAsI CBS3b
(KoBasjIeHTHas, MOHHAs, METaJUTMYECKas, BOJAOPOIHAS ), KpUCTAJUIMYECKas pelieTka,
TUNBl ~ XUMHUYECKHX  pEAKIMH, PacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XMMHUYECKOM peakiu¥, XUMHYECKOE PABHOBECHE); TEOPUM M 3aKOHBI (TEOpus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuogudeckun 3akoH J[. M. Menneneena,
3aKOH COXpPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
NP XUMHUYECKUX PEaKIUAx), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IOHMMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOJIOTHYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJY4YeHUN U 0€30MaCHOM HCTOJIb30BAHUU BAKHEUIIINX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEILHOCTH YEJIOBEKA;



C()OPMUPOBAHHOCTh YMEHHUW BBISIBIATH XApaKTEpPHbIC IMPU3HAKU IOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

c(OpMUPOBAHHOCTh YMEHHUW HCHOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
cocTtaBieHUs: (GOpMyl BEHIECTB M  YpPaBHEHUM  XHMMHUYECKUX  pEaKluH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbl ra3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETAIEHAs! U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUHN OMpPENESATh BAJCHTHOCTh U CTENICHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COEAMHEHUAX PA3IMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBSI3U (KOBaJICHTHAsI, NOHHAs, METAJUIMYECKasi, BOJAOPOJHAS) B COCIUHEHMSIX, THI
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAs!, METAJUIMYECKAs), XapakTep Cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTD YMEHHU yCTaHaBJIMBAaTh IIPUHAJIEKHOCTD
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEneIEHHOMY KIacCy/TpyIe
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAIbl U HEMETAILIbl, OKCUbI, OCHOBAaHUS,
KHCJIOTBI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUI PacKpbIBaTh CMbBICI MEPUOANYECKOro 3aKoHa /1.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

c(OPMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB llepuonnueckoit cucTteMsl
xumuueckux anemeHtoB JI. M. MeHnneneeBa, MCHOJIb3ys TOHATHUS «S-, p-, d-
DIIEKTPOHHBIE opouTanu, «OQHEPreTUYECKUE YPOBHN, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHYECKHUX DJIEMEHTOB U UX COCAUHEHUU
110 nepuojaaM u rpymnnaM Ilepuonuueckoi cucteMbl XMUMHAYECKUX diieMeHToB 1. U.
Mengeneena;

c(OPMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (OMUCHIBaTh)  OOIIME
XMMHYECKME CBOMCTBA HEOPraHWYECKUX BEIIECTB  PaA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHME T'€HETUYECKOM CBS3M MEXKIY HEOPraHUYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHNN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUI;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHYECKUE PEAKIUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrollyX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, W3MEHEHUIO CTETeHEW OKHUCIICHHS JJIEMEHTOB, 0OpaTHUMOCTH
peakLuy, y9acTHIO KaTajln3aTopa);

C()OPMUPOBAHHOCTh YMEHHUW COCTABJIATh YPAaBHEHMS DPEAKLMM Pa3IUUHBIX
TUIIOB, TIOJIHbIE U COKpPALEHHBIE YPABHEHMSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCJIOBHS, ITPY KOTOPBIX 3TU PEAKIIMU UAYT 10 KOHIIA,



cOPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, TMOJATBEPKIAIOIINE
KAueCTBEHHBIM COCTaB pPAa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh YMEHHMM  PACKpPBIBATh CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
peaKIuu OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIICHUS XMMHUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictus (mpuniui Jle [latensbe);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepU30BaTh XWMUYECKHE IIPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUS] CEPHOM KHCIIOTHI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM OO0 OONIMX HAYYHBIX MNPUHIUINAX U
HKOJIOTHYECKUX MPOOJIEMAaX XMMUYECKOT0 IPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
IpU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIOUIMX B PEaKUUU
BEILECTB, TEIJIOBOro 3¢ (}eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPAIIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABUIIA TTOJIH30BAHUS XUMHUECKON
MOCy/Iol U J1TabOpaTOpHBIM O0OpPYJOBAaHUEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
AKCHEPUMEHT (Pa3JIOKEHUE MEPOKCUAA BOJAOPOJA B MPUCYTCTBUU KaTaau3aTopa,
ONpEJENIeHNe Cpebl PAaCTBOPOB BEHIECTB C TMOMOUIBI0  YHUBEPCAIBHOTO
WHJMKATOPa, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKIlu,
peakiuu MOHHOTO OOMEHA, KayeCTBEHHBIE peaKIMu Ha cynbdaT-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIIEHHUE SKCICPUMEHTAIBHBIX 3a7ad TI0
TeMaMm «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30MacHOCTH MPU OOpAIlEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIONIUX peaKuii U (OpMYIUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3yJIbTATOB,;

cOPMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHMH  coOOJIOJaTh  TIpaBUJia  DKOJOTHYECKH
1esecoo0pa3HoOro TOBEICHUS B OBITY W TPYIOBOH JACATEILHOCTH B IEJIX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
ONACHOCTh BO3JCUCTBUS HA KUBBIE OPTAHU3MBI OINPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokasarens [I/JIK, moscHATe Ha mpuMepax CcHocoObl YMEHBUICHHUS U
MPEIOTBPAICHUS X BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIs OOYYaroIIUXCsl ¢ OTPpaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CJENBbIX W CIA0OBHUIASIIMX OOYYaIOIIUXCS: YMEHHE UCIOIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nys 3anmucu XMMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM uudgpoBbie
Ne i/ P Konrpoabnsie IIpakrnyeckue (upp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
IIpeamer opranndeckoi XumMuu. Teopus
1.1 CTp OCHHS 0p TaHUYECKUX COE I/IHeHI/I;I) A 3 0 0 bubmorexa OK
’ P P s ' https://m.edsoo.ru/7f41a636
M. bytneposa
Hroro no pazgeny 3
Pasznea 2. YrieBoaopoabl
bubmmoteka IIOK
2.1 IT — 2 0 0
PEACIHBHBIC YTTIEBOMOPOALT — AITKAHbI https://m.edsoo.ru/7f41a636
29 HenpenenbHbie yrieBogopoOIbl: aaKeHbI, 6 0 1 bubmmoteka IIOK
’ AJIKaJUCHBI, aJIKUHBI https://m.edsoo.ru/7f41a636
bubmmoteka IIOK
2.3 A 2 0 0
POMATHICCKHE YITICBONOPOAB! https://m.edsoo.ru/7f41a636
54 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 | 0 bubmuoreka [IOK
' uX nepepadoTka https://m.edsoo.ru/7f41a636
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
bubnmnorexa LIOK
1 )
3 Crpret. denon 3 0 0 https://m.edsoo.ru/7f41a636
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 0 1 bu6nunorexa LIOK

Crnoxubie 3¢upbl

https://m.edsoo.ru/7f41a636
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bubnunorexa LIOK

33 Y TIeBO/IE! 3 https://m.edsoo.ru/7f41a636
Uroro no pazgeny 13
Pa3znen 4. A3oTconeprkaiye OpraHudecKkue coeIuHeHus
bu6nmoreka IIOK
4.1 AMUHBL. AMUHOKHCIOTEIL. beikn 3 hitps://m.cdsoo.ru/7f4 12636
Htoro no pazneny 3
Pa3pnen S. BeicokomoJieKyIsipHbIE COCAUHEHHUSA
bubnuoreka [{OK
5.1 I1 .K .B 2
JTACTMACCERL RAYHYKH. BOTOKHA https://m.edsoo.ru/7f41a636
Htoro no pazneny 2
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne n/m P Konrpouabusie Ilpakruyeckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTsbI
pecypchbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u Ileproanueckas cucTeMa XUMHYSCKUX 3 0 0 bubmmorexa [JOK
' pHOA https://m.edsoo.ru/7f41a636
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 4 0 0 bubnnoreka [JOK
' BEIIECTB https://m.edsoo.ru/7f41a636
bubmuorexa [JOK
1.3 X 6 1 1
HMITHECIHIE peariin https://m.edsoo.ru/7f41a636
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi xumust
bu6mmoreka [JOK
2.1 M 1
CTaJIIbI 6 0 https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
2.2 H 9 1 1
eMETAILIRT https://m.edsoo.ru/7f41a636
)3 CBs13b HEOPTAaHUYECKUX W OPTAHMYECKUX ) 0 0 bubnmoreka [JOK
’ BEIIECTB https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3znen 3. XuMus u :Ku3Hb
3.1 XuMus 1 )KU3HbB 4 1 0 bubmorera [TOK

https://m.edsoo.ru/7f41a636
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Hroro no pazneny 4
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB
Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTsbI
[IpencraBnenue o knaccudpuranum
opraHnmveckux BemiecTs. Homenkmarypa hitps://academy-
1 p ' P 1 0 0 content.apkpro.ru/lesson/726ee099-
(cucremaTnyeckasi) 1 TpPUBHAIbHBIC c129-410£-b8be-bAch589acad
Ha3BaHUSI OPTaHMYECKUX BEIIECTB
. .. https://academy-
[IpenMer oprannyeckoil XuMuu, e€
2 1 0 0 content.apkpro.ru/lesson/a9f3d191-
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE Selede24-ac02-cfb16fa49f6a
Teopust cTpoeHUs OPraHUYECKUX https://academy-
3 coenuaeHuit A. M. bytneposa, e€ 1 0 0 content.apkpro.ru/lesson/c935a58c-
OCHOBHEIE ITOJIOKEHUS ab0e-4¢59-9dcf-20517ae4b52e
AJIKaHBI: COCTaB U CTPOCHHUE hitps://academy-
4 ' . p ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-
FOMOJIOTHHCCIITH PAL ec23-473¢-b3d7-ed82fcaddd02
https://academy-
content.apkpro.ru/lesson/258ddc06-

5 MeraH n 3TaH — npocTenIne | 0 0 ec23-473c-b3d7-ed82fcaddd02

MPEICTABUTEINA AITKAHOB https://academy-
content.apkpro.ru/lesson/4da31505-
652d-4916-9¢7¢c-56e88b39bb24
https://academy-

6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 0 0 content.apkpro.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1¢cfb9399
https: -

7 OTUJIeH U MPOMUIEH — MpocTeiine 1 0 0 paoacadeiny

content.apkpro.ru/lesson/05ab5925-
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https://academy-content.apkpro.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae

MMpEaACTAaBUTCIIN AJIKCHOB

ba8e-499¢-840b-70b5e8db71ae

[Ipaktuueckas padota Ne 1. «Ilomyuenue

https://academy-

«YTIneBogopoab»

8 . content.apkpro.ru/lesson/53¢d2379-
JTUJICHA U U3yYEHUE €0 CBOMCTB» 2a45-43b1-9f67-Tebedaf03ce0
Ankanuensl. byraauen-1,3 u https://academy-

9 MeTmiOyraauen-1,3. [Tonydenue content.apkpro.ru/lesson/6df23393-
CUHTETUYECKOI'0 Kay4yKa U pe3UHBI 6f08-4b9f-ae01-a983b95b854a

https://academy-
content.apkpro.ru/lesson/c19e6ffc-

10 Briuucnenus no ypaBHEHUIO XUMHYECKOU 7d70-46¢cc-a9ee-ebfac27dea49
peakuuu https://academy-

content.apkpro.ru/lesson/7dada027-
8448-418f-b416-fbaledd4ab6d
ApeHbl: 6eH301 U TOIy0J. TOKCUYHOCTh bitps:racademy-

11 content.apkpro.ru/lesson/d86d7d00-
apeHoB d5b4-491d-aded-c3ddal9feefs
I'eneTndeckas cBsI3b yrieBOgOpPOAOB, bitps:“academy-

12 content.apkpro.ru/lesson/75957{70-
MPUHAJISKAIINX K Pa3IMYHBIM KJlaccam 50£4-4910-b706-ac2d 1b0fAc26
IIpupoaHbIE HCTOYHUKH YTIIEBOJOPOIOB: https://academy-

13 HPUPOHBII ra3 U MOMyTHbIE HeDTSIHbIE content.apkpro.ru/lesson/99557aSe-
rassl, HeQTh ¥ TPOIYKTHI €€ TepepaboTKu 2221-43¢0-97b8-983de535¢44d
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB: https://academy-

14 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE content.apkpro.ru/lesson/99557aSe-
rassl, HeQTh ¥ POIYKTHI €€ repepaboTKu 2221-43¢0-97b8-983de535¢44d

https://academy-
KoHTpombHas pafoTa 110 pasiery content.apkpro.ru/lesson/6c919641-

15 7956-4130-b1fd-c7e71db395d7

https://academy-
content.apkpro.ru/lesson/6abf1680-
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AJIKMHBI; COCTaB U OCOOEHHOCTH
CTPOEHHS, TOMOJIOTHYECKHI PSII.

4eb5-4612-8ea5-44d63cccf518

https://academy-

16 A L content.apkpro.ru/lesson/05¢9a929-
HUCTHJICH — POCTCHILIHIH 6741-4d7c-84b5-009292468356
MPEJCTaBUTEb ATKUHOB
IIpenenpHbIE OMHOATOMHBIE CIIUPTHL: https://academy-

17 peA A B PR content.apkpro.ru/lesson/5439¢18b-
MeTaHOoJI U 3TaHo. BomopoaHas cBs3b T440-4b6E-bfR4-c04a47 1 694F
MHoroaroMHubIe CIUPTHL: dTHUICHIIIUKOIIb https://academy-

18 PTEL: content.apkpro.ru/lesson/461aa9c8-
1 TIAHephH cOef-4827-a8e5-d12a0bedc826
DeHOoI: CTPOEHUE MOJIEKYJIbI, https://academy-

19 (bu3HYEeCKHe U XUMHUYECKUE CBOMCTBA, content.apkpro.ru/lesson/649883b8-
IIPUMEHEHUE 7c5f-4£16-896e-10a2278b08{1

https://academy-
Anbne : (popmanpae

20 TbACTHIBL: iM pACTHAL content.apkpro.ru/lesson/8664b319-
alleTalIbAICTI L. ALCTOH 0ba3-4945-b076-cb7ae5858b90
OIHOOCHOBHBIE IIPEIETBHBIE https://academy-

21 KapOOHOBBIE KUCIIOTHI: MypaBbUHAs U content.apkpro.ru/lesson/b4feaa04-
yKCyCHast 3438-4b57-a3ec-ba0f9fe63c0d

. https://academy-
IIpa eckast pabota Ne 2. «CBoiicTBa

22 PaKTiHecKast p . T POHCTB content.apkpro.ru/lesson/9834d408-
PacTBopa yKCyCHOM KHCIOTBD> 386d-444a-8de3-7efba8b98cdb
CreapuHOBas U OJI€MHOBAsI KUCIOTHI, KaK https://academy-

23 MPEJICTAaBUTENIN BBICIINX KapOOHOBBIX content.apkpro.ru/lesson/71ac43{2-
KHCJIOT a0d4-4945-a0eb-1€59¢d5{4d9f
MpEpU1a KaK COJIX BBICIINX KapOOHOBBIX https://academy-

24 p content.apkpro.ru/lesson/71ac4312-

KHUCJIOT, UX MOIOIICC JIeicTBHe

a0d4-4945-a0eb-1e59cd514d9f
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CrnosxHbIe 3(DUPBI KaK MPOU3BOTHBIE

https://academy-

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIOKHBIX content.apkpro.ru/lesson/71ac432-
s¢upos a0d4-4945-a0eb-1e59c¢d5{4d9f
. https://academy-
JKupsl: ruiposnn3, IpuMeHEHHUe,
26 5 content.apkpro.ru/lesson/71ac4312-
HONIOTHHCCKad POIIL JKHUPOB 20d4-4945-a0eb-1e59cd5f4dof
YrieBoabl: cocTaB, KiIacCUpUKaIIUS. https://academy-

27 Baxwueiiue npencraBuTeNu: riI0K03a, content.apkpro.ru/lesson/709ce43a-
bpykTO3a, caxaposa deb6-4281-963b-01d2e212d4d0
Kpaxmai 1 1esuTiono3a Kak IpupoIHbIe https://academy-

28 P pHp content.apkpro.ru/lesson/690fbb76-
HOJMMEPR f94a-4f77-bbbe-3d3ae 7481716
KoHnTponpHas padora mo pazaeny https://academy-

29 «Kucnopoacoaepkaiiyue opraHu4ecKue content.apkpro.ru/lesson/66a7bd94-
COCJIUHECHUS) 2bc5-4ec7-b7¢7-1893919d25a

https://academy-

30 AMUHBL: METWIAMUAH U aHUJINH content.apkpro.ru/lesson/0c608a59-

4¢c69-4481-839¢-92051201b73e
AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbIE https://academy-

31 OPraHUYEeCKHE COCIMHEHUS, UX content.apkpro.ru/lesson/c2{2{3d7-
ouosornueckoe 3HaueHue. [lentuasl 43d1-4873-ace0-78eca6009628
benku xak mpupoIHBIE https://academy-

32 pHp content.apkpro.ru/lesson/45b81dac-
BBICOKOMOJICKYJISIPHBIE COSUHEHUS acha-4406-99¢3-14¢3ba78050a

https://academy-

33 Hrorosast koHTpOIbHAsS paboTa. content.apkpro.ru/lesson/45b81dac-

acba-440e-99¢3-14c¢3ba78050a
Pabora Hazg ommbkaMu. OCHOBHEBIE https://academy-
34 METO/IbI CHHTE3a BBICOKOMOJIEKYJISPHBIX content.apkpro.ru/lesson/6df23393-

coenuHeHun. Ilnactmaccesl, kKay4yku,

6f08-4b9f-ae01-a983b95b854a
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https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://academy-content.apkpro.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://academy-content.apkpro.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://academy-content.apkpro.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://academy-content.apkpro.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://academy-content.apkpro.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.apkpro.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.apkpro.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.apkpro.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.apkpro.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.apkpro.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a

BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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11 KJIACC

KoanuecTBo 4acoB

Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Koutpoasubie IIpakTuuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTsbI
N https://academy-
XHUMHUYECKUH IIEMEHT. ATOM.
1 5 1 0 0 content.apkpro.ru/lesson/20b1df2e-
ICKTPORHAA KOHPHTYPALIA ATOMOB 6ce4-435b-b6dc-5155d30a45fa
[Iepnoanueckuii 3axoH u [lepnoanueckas
crucTemMa XuMu4deckux anemeHToB 1. U hitps://academy-
2 M L 1 0 0 content.apkpro.ru/lesson/e7d48881-
eHL[ereeBa, UX CBA3b C COBPEMEHHOM 055d-49da-a49¢-7375¢3d033e9
TEOPHEN CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMUYECKHUX AJIIEMEHTOB M UX COCIMHEHUI
TI0 TPYIIIIaM ¥ TIepHOiaM. SHaYeHHe https://academy-

3 byl P ' 1 0 0 content.apkpro.ru/lesson/2859ec02-
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI Recd-4cd8-8531-edad962608fb
XUMHYECKHX d1eMeHToB J[.J. MeHaeneeBa
B Pa3BUTHHU HAyKH
Ctpoenue BelecTBa. XMMHUUECKasi CBS3b, https://academy-

4 e€ BUJIbI; MEXaHU3MBI 00pa30BaHUs 1 0 0 content.apkpro.ru/lesson/2859ec02-
KOBAJIEHTHOM CBSA3U. BonopoaHas CBA3b 8ecd-4cd8-8531-edad962608fb

https://academy-
BaeHTHOCTB. DIeKTPOOTPUIATEIBHOCTS. content.apkpro.ru/lesson/12bfc348-

5 Crenens okucnenus. Bemecrsa 1 0 0 007f-4796-bcda-180fc6b720fe
MOJEKYIAPHOIO U HEMOJIEKYIAPHOIO https://academy-

CTpOeHHs content.apkpro.ru/lesson/a9c9a61e-
e387-4ffe-bctb-aca9c7241b21
[ToHsiTHE O MMCTIEPCHBIX CHCTEMAX. https://academy-

6 1 0 0

VicTrHHBIE U KOJUTOMAHBIE PACTBOPHI. content.apkpro.ru/lesson/8ae38be6-



https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://academy-content.apkpro.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://academy-content.apkpro.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://academy-content.apkpro.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://academy-content.apkpro.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://academy-content.apkpro.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://academy-content.apkpro.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://academy-content.apkpro.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://academy-content.apkpro.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://academy-content.apkpro.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe
https://academy-content.apkpro.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe
https://academy-content.apkpro.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe
https://academy-content.apkpro.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://academy-content.apkpro.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://academy-content.apkpro.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://academy-content.apkpro.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968
https://academy-content.apkpro.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968

MaccoBasi 107151 BEIIeCTBa B pacTBOpe

€06f-4fae-9729-69903109968

Knaccudukanust 1 HOMEHKIIaTypa
HEOPraHUYECKUX COCIMHEHUN.

https://academy-

/ I'eHeTHUECKas CBA3b HEOPraHUUECKUX content.apkpro.ulesson 3e33be30-
805d-41fe-bf72-860434f45£57
BEILECTB, Pa3IUYHBIX KJIACCOB
Knaccudukanmst XaMUYecKuX peakiuii B
HEOPraHWYECKOW M OPraHUuYECKON XUMUU. https://academy-

8 3aK0oH COXpaHEHUsI MaCChl BEIIECTB; 3aKOH content.apkpro.ru/lesson/75637222-
COXpaHEHHUs U MIPEBPAILCHHUS SHEPIUU IIPU d397-4bla-810a-cc7bca9e8alc
XUMHUYECKUX PEaKIUIX

https://academy-
content.apkpro.ru/lesson/fOcbSdef-

9 Cxkopoctb peakiuu. OOpaTuMble peakiuu. 307e-4575-89d0-86041b603655
XUMHUYECKOE PABHOBECHUE https://academy-

content.apkpro.ru/lesson/0e41e568-
0a2b-4605-bb92-35d1ab69f9ba
[Tpaktuyeckas padora Ne 1. «Bausiaue https://academy-
10 pa3IUYHbIX (PAKTOPOB HA CKOPOCTH content.apkpro.ru/lesson/0e41e568-
XUMHUYECKON peaxkuum» 0a2b-4605-bb92-35d1ab6919ba
https://academy-
content.apkpro.ru/lesson/237cdb54-
DJEKTPOIUTAYECKAS AUCCOLIHALIHA. 2787-4817-8330-6e027b075645
[Tonsarue o BogopoanoM nokasaresne (pH) https://academy-

11 pacTtBopa. Peakiiuu noHHoro oomeHa. content.apkpro.ru/lesson/847d1752-
FI/II[pOJ'II/IS OpraHNYeCKUux U 151b-4501-8390-f29649f6¢913
HEOPraHMYECKHMX BEILIECTB https://academy-

content.apkpro.ru/lesson/e2b3e2ce-
c781-40be-bb00-fab862636f7e

12 OKHUCIHUTENbHO-BOCCTAHOBUTEIbHBIE https://academy-

peakuuu. [TonsTre 00 anexTponuze

content.apkpro.ru/lesson/8f219cef-



https://academy-content.apkpro.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968
https://academy-content.apkpro.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57
https://academy-content.apkpro.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57
https://academy-content.apkpro.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57
https://academy-content.apkpro.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://academy-content.apkpro.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://academy-content.apkpro.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://academy-content.apkpro.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://academy-content.apkpro.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://academy-content.apkpro.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://academy-content.apkpro.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://academy-content.apkpro.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://academy-content.apkpro.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://academy-content.apkpro.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://academy-content.apkpro.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://academy-content.apkpro.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://academy-content.apkpro.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://academy-content.apkpro.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://academy-content.apkpro.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://academy-content.apkpro.ru/lesson/847d1752-151b-4501-8390-f29649f6c913
https://academy-content.apkpro.ru/lesson/847d1752-151b-4501-8390-f29649f6c913
https://academy-content.apkpro.ru/lesson/847d1752-151b-4501-8390-f29649f6c913
https://academy-content.apkpro.ru/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e
https://academy-content.apkpro.ru/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e
https://academy-content.apkpro.ru/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e
https://academy-content.apkpro.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://academy-content.apkpro.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237

pacIuiaBoB U pacTBOPOB COJICH

7a8a-44d5-b58a-b3d1b2eeb237
https://academy-
content.apkpro.ru/lesson/32e5edc9-
cb82-4f4a-ad5e-4f56bc7el4ed

KonTponbhas pabota no paszueny

https://academy-
content.apkpro.ru/lesson/9adf8229-
876b-4907-868e-1d43bf90855¢

13 «Teopernueckre OCHOBBI XUMUD) https://academy-
content.apkpro.ru/lesson/cc14f97b-
ada3-4ac9-al123-dadc40973c6f

MerTamnsl, uX IOJIOKEHHE B
Ilepronnueckoit cucreMe XMMUYECKUX https://academy-

14 snemenToB M. Y. MenaeneeBa u content.apkpro.ru/lesson/5¢33bc30-
0COOEHHOCTH cTpoeHMsI aToMOB. Ob1He 805d-41fe-bf72-860434f45£57
(bu3HYEeCKrEe CBONCTBA METAJLIOB
CruiaBbl METaJUIOB. DIIEKTPOXUMUUYECKUN hitps://academy-

15 . content.apkpro.ru/lesson/a0d5bd16-
DAL HAIPIDRCHIH METAILIOB 683¢-4ale-8073-70c604e9c862
XHMHYECKHE CBONCTBA BaXKHEHIIINX https://academy-

16 METaIIJIOB (HATPUM, KaJuii, KalbluH, content.apkpro.ru/lesson/e7{f8162-
MarHui, aTfOMMHUIN) U UX COEAMHEHHH 0d4d-40f8-b9f7-422¢3e710750
XHUMHUYECKHE CBOMCTBA XPOMa, MEIU U UX hitps://academy-

17 . content.apkpro.ru/lesson/e7ff8162-
COCIMHEHIH 0d4d-40f8-b9f7-422¢3710750
XuMHYecKre CBOMCTBA IIMHKA, JKelle3a U UX https://academy-

18 . content.apkpro.ru/lesson/e7{f8162-
COCHIHEHIH 0d4d-40f8-b9f7-422¢3¢710750
[IpakTuueckas padora Ne 2. "Pemienne https://academy-

19 3KCTIEPUMEHTAIIBHBIX 33]1a4 110 TEME content.apkpro.ru/lesson/6545ec44-

«Meramis"

34c5-4316-826b-a648d7d6fef7



https://academy-content.apkpro.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://academy-content.apkpro.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed
https://academy-content.apkpro.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed
https://academy-content.apkpro.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed
https://academy-content.apkpro.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c
https://academy-content.apkpro.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c
https://academy-content.apkpro.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c
https://academy-content.apkpro.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://academy-content.apkpro.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://academy-content.apkpro.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://academy-content.apkpro.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57
https://academy-content.apkpro.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57
https://academy-content.apkpro.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57
https://academy-content.apkpro.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://academy-content.apkpro.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://academy-content.apkpro.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://academy-content.apkpro.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://academy-content.apkpro.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://academy-content.apkpro.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://academy-content.apkpro.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://academy-content.apkpro.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://academy-content.apkpro.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://academy-content.apkpro.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://academy-content.apkpro.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://academy-content.apkpro.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://academy-content.apkpro.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://academy-content.apkpro.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://academy-content.apkpro.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7

HemeTaminl, UX TOJIOKEHNE B
[Tepuoauueckoil cucteMe XMMUYECKUX

https://academy-

20 content.apkpro.ru/lesson/2390b83¢-
snementos J1. U. Menneneesa n 2935-4¢96-bd3a-25£26d9¢1139
OCOOEHHOCTH CTPOEHHUS aTOMOB
du3nyeckrue CBOMCTBA HEMETAILIIOB. https://academy-

21 AnoTponusi HeMETauIoB (Ha IpUMeEpe content.apkpro.ru/lesson/cfb70¢37-
KHCJIOPO/JIa, cepbl, hocdopa u yriepoa) 2784-4¢c66-be05-b0966d{tb673
XHUMHUYECKUE CBOMCTBA TAJIOTCHOB, CEPBI U https://academy-

22 . ’ content.apkpro.ru/lesson/cfb70¢37-
HX COCIMHCHIH 2784-4¢66-be05-b0966dffb673
XuMuuecKHe cBoicTBa a3ora, Gpocodpa u hitps://academy-

23 . content.apkpro.ru/lesson/ctb70c37-
HX COCTMHCHIH 2784-4¢66-be03-b0966dfTb673
XHUMHUYECKHE CBOMCTBA yIIIepO1a, KPEMHHUS hitps://academy-

24 . content.apkpro.ru/lesson/ctb70¢37-
1 IX COCIHHCHIH 2784-4¢66-be03-b0966dfTb673
[IpuMeHeHre Ba)KHEUIIINX HEMETAIIIOB U hitps://academy-

25 . content.apkpro.ru/lesson/cfb70¢37-
UX COEIUHEHUIN 2784-4¢66-be05-b0966dffb673
O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teme «Hemeramiely. Beraucienus no hitps://academy-

26 . content.apkpro.ru/lesson/029ee913-
YPABHCHHAM XHMITACCKIX PCAKI 1 6675-4682-9ba8-7fcaScal 8277
TEPMOXUMHYECKUE PACUETHI
[IpaxTuyeckas padora Ne 3. «Pemienue https://academy-

27 3KCTIEPUMEHTAIIBHBIX 33]1a4 110 TEME content.apkpro.ru/lesson/7c19b0ba-
"HemeTamnsr"y 7815-4db3-86f4-d0ac5b740b3b
KonTponrHas pabora o Temam https://academy-

28 content.apkpro.ru/lesson/34e920c¢7-
«Mertannel» 1 «HeMeTanab £570-45b1-8c7e-b7989845da49

29 Heoprannueckue u opranndeckue https://academy-



https://academy-content.apkpro.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://academy-content.apkpro.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://academy-content.apkpro.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://academy-content.apkpro.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://academy-content.apkpro.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://academy-content.apkpro.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://academy-content.apkpro.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://academy-content.apkpro.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://academy-content.apkpro.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://academy-content.apkpro.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://academy-content.apkpro.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://academy-content.apkpro.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://academy-content.apkpro.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://academy-content.apkpro.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://academy-content.apkpro.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://academy-content.apkpro.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://academy-content.apkpro.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
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https://academy-content.apkpro.ru/lesson/0f59d4f0-199b-40f4-ae5f-81026ff23780

KkucioTel. Heopranuueckue u
OpPraHMYECKHE OCHOBAHUS

content.apkpro.ru/lesson/0f59d4£0-
199b-40f4-ae5£-810261f23780

AMpoTepHbIe HEOPTaHUYECKUE U
opranuveckue coenuHeHus. ['eneTnueckas

https://academy-

30 1 content.apkpro.ru/lesson/c6c5af9a-
CBSI3b HEOPTAaHUYECKUX U OPTAaHUUYECKUX 9645-4604-9834-59151d566a61
BEIIECTB

31 HroroBast kKoHTpoIbHAs paboTa. 1
Pabota nan ommoOkamu. [Ipeacrapnenns oo
00IIMX HAYYHBIX IPUHIIUIIAX https://academy-

32 i p . 1 content.apkpro.ru/lesson/f5999557-
MIPOMBIIIIEHHOTO TOMyYeHUS BAXKHEUIITUX 1808-4853-83a0-588bf830407a
BEIIECTB

https://academy-

33 YenoBek B MUpE BEIIECTB U MAaTEPHAIIOB 1 content.apkpro.ru/lesson/b8e4d657-
2cc7-4860-8583-9f76edc8as59f
https://academy-

34 XuMHA U 300pOBbE YEIIOBEKA 1 content.apkpro.ru/lesson/acd826cf-
ba2d-49db-b216-ef7¢c26a84728

OBILIEE KOJIMYECTBO HACOB I10 14

[NPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xnacce/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumus, 11 xkmace/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.,

AxunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

O.C. I'abpuensn, .I'. Octpoymos, C.A. CinaakoB Kuura jist yaurens. XuMusl.
bazosslii ypoBensb 10 knacc. UzparensctBo: "lIpocBemenne”

O.C. TI'abpuenssu Meroauueckoe nocooue k yueonukam O.C. I'abpuensina.
bazoBsiit ypoBenb 10-11 kiaccsl.

O.C. I'abpuensn, C.A. CnaakoB Xumus. MeToandeckue peKOMEHIaIHH.
[Tpumepnsie padboune nporpammsl 10-11 kmaccsl.

N3narenscTBO: "[IpocBenienue"

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

Poccuiickas 35mekTpoHHas mIKoa.

bubmmoreka IIOK






