MyHuumMnajgbHoe ABTOHOMHOe 00111e00pa30oBaTe/ibHOE yUpe:KIeHue
«Cpennsist 001eo0pazoBaTesibHas KoJaa Nel»
r. llouena
Annomauusn K padoueii npozpamme
y4eOHOTro mpeameTa « XUuMHUsH»

PabGouass mnporpamma yuyeOHOro mpeaMera «XUMHs» 00sS3aTelIbHON
npeaMeTHor obnactu  «EcTecTBEHHO-HAaydHbIE TPEAMETHD pa3paboTaHa B
cootrBeTcTBUM ¢ myHKTOM 18.2.2 ®I'OC COO u ®OIl COO (ytB. IIpukazom
MunucrepctBa oO6pazoBanus U Hayku PO ot 17.05.2012 r. Ne413 ¢ uzm. u jom.) u
peanusyercs 2 roaa ¢ 10 mo 11 kiacc.

Pabouast mporpamMma paspaboTaHa Tpynmoll y4uTesled B COOTBETCTBUH C
MOJIOKEHUEM O  paboyux OporpaMmax M ONPENEeNsieT  OpraHU3ALMIO
00pa3oBaTeNbHOMN JIEATETLHOCTH YUUTENS B IIKOJIE M0 ONPEACICHHOMY YYeOHOMY
npeaMETY.

Pabouass mporpamma yueOHoro mnpeamera sisisierca vactbto OOIT COO
ONPEAETSAIONICH:

- COAEPIKAHNUE;

- IUIaHUpPYEMbIE  pe3yjbTaTbl  (JUYHOCTHBIE, METaNpEIMETHbIE U
MIpeAMETHBIE);

- TeMaTUYECKOe TUIAHUPOBAHUE C YUETOM paboueil mporpaMMbl BOCITUTAHUS
1 BO3MOKHOCTBIO Hctoab30Banus DOP/LIOP.

PabGouass mporpamma oOCyXJeHa U TPUHITA PEIICHUEM METOJIUYECKOro
oObeMHEHUsI Yy4YuTelNeW XuUMUHU, OuoJNoruM, Treorpaduu ©  COTJacoBaHa
3aMeCcTUTeNIeM JUPEKTopa Mo ydeOHo-BocmuTaTenbHOU padore MAOY «COII
Nely
JlaTa: 28.08.2024



Boinucka

U3 OCHOBHOUM 00pazoBaTeIbHON MPOrpaMMBbI CPETHETO OOIIETO 00pa30BaHUS

MAOY "COII Nel"

PACCMOTPEHO COTI'JTACOBAHO
METOUYEeCKOe 00BEAMHEHNE YUUTENICH 3aMeCTHUTeINb qupekTopa no Y BP
XUMUH, OUOJI0THUH, TeoTpaduu [Mo6ynununa T.1O.
ITporokon Nel ot 27.08.20024 30.08.2024
PABOYAS ITIPOI'PAMMA

(ID 4537303)

yueOHoro npeamera «Xumusi. bazoBblii ypoBeHb»

s ooygarommxest 10 — 11 ximaccoB

Brinucka Bepua 30.08.2024 UebaHOBa  Momnvcaro undposoii
Hupextop ' .B.YebOaHoBa nopnmcoblo: Ye6aHosa

raﬂVIHa lanvHa BacunbesHa
[ata: 2024.08.30

BacunbeBHa 16:38:34 0300

Mouen, 2024 .




HOACHUTEJIBHASA 3AITUCKA

[IporpaMMa 1O XUMHUHM Ha YPOBHE CpETHET0 00Imero oo0pa3oBaHUsA
pazpabotrana Ha ocHoBe DenepanbHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS
denepanbHOll 00pa3oBaTENbHONW MPOTPAMMBI CpEAHEro 001Iero o0pa3oBaHMS
(®OIT  COO), npencrabieHHbix B DenepalibHOM  TOCYIapCTBEHHOM
oOpazoBarenbHoM cTangapre COO, c¢ yuérom KoHuenmuu npenoiaBaHust
yuebHoro mpeamera «Xumus» B o0Opa3oBaTeNbHBIX opraHm3anusx Poccuiickoii
Qdenepanyy, peadu3ylOIIUX OCHOBHBIE 00pa30BaTENbHBIE MPOTPAMMBI, U
OCHOBHBIX TOJNIO)KeHH «Crtparerun pa3BUTHS BocnuTaHus B Poccuiickoit
Oenepanuu Ha niepuon a0 2025 roma» (Pacmopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3paboTKe MpOorpamMMbl MO XUMHUHU, K OIpPEACIICHUIO
oO1elt cTpareruu 00y4deHus, BOCIIUTAHUS U Pa3BUTHUSL 00yJaIOUIUXCsl CPEJICTBAMU
yueOHoro npeamera «Xumusi» g 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHuenryanbHble noioxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LIEJIEH,
COJICp)KaHMs, PE3YyJIbTATOB OOy4YeHHSI U TpeOOBaHMI K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBanue, MOJIy4aeMoe BBIITYCKHUKAMHU
00111€00pa30BaTeIbHON  OpraHu3alliM, SBISETCS HEOThEMJIEMOM 4YacThi0 HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpLIAIOIIMM JTAallOM pealu3alud  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH ILIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyIbTYpPHI
YeJIOBEeKa, a TaKXe SKOJOTUYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0pOBbI0 M TpPUPOJHON cpene. Peanusyercs xumuueckoe oOpa3oBaHuE
00yJaroImmXxcsl Ha YPOBHE CPEIHETO O0IIero oOpa3oBaHUs CPEICTBAMU Y4eOHOTO
npeaMera «XHUMHS», COJEpPKaHHE M TIOCTPOCHHE KOTOPOro OIpEIEICHbl B
mporpaMmMe MO0 XHMHH C YYETOM CHenu(pUKA HAYKH XAMHH, €€ 3HA4YCHHS B
MO3HAHUM TIPUPOJBl U B MaTepUabHOW >KU3HU OOIIECTBA, a TaKXKe C Y4ETOM
oOlmux 1ened W NPUHIMIOB, XapaKTEPHU3YIOUIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero oomero oopasoBanus B Poccuiickoit deneparuu.

XuMHsI KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTpPaeT 0coOyI0 pojb B
COBPEMEHHOM LMBWIM3AIMHU, B CO3JJaHUM HOBOW 0a3bl MaTepUasbHON KYyJIbTYPBHI.
OHa BHOCHUT CBOU BKJIaJ B (DOPMUPOBAHKUE PALIMOHATIBHOTO HAYYHOI'O MBIIIICHUS,
B CO3/IaHKE€ LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKaIOIIEeM MHUPE Kak O €IMHCTBE
MPUPOILI M YEJIOBEKa, KOTOpoe (OpMHPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIlIECTB, UX CBOMCTBAMU U BOZMOYKHBIMH 00J1aCTsIMU IPUMEHEHUSI.



TecHO B3aMMOJENCTBYS C IPYTMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMIIEMON YaCThI0O MUPOBOM KYJBTYpPbI, HEOOXOIUMBIM YCIIOBHEM YCIIEILIHOTO
TpyJa W >KM3HU KaXJIoro uieHa oOmiectBa. CoBpeMEHHas XHMMHs Kak Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHI HallpaBlieHA Ha pPEUICHUE
IJI00ANbHBIX MPOOJIEM YCTOMYHMBOIO pa3BUTHSA YEJIOBEYECTBA — CHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30MaCHOCTH U OXPaHBbI 3J0POBBS.

B coorBercTBUM ¢ OOIIMMHM LEISIMU W TNPUHLHIIAMH CPEIHEr0 OOLIEro
oOpazoBanus coaepkanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIi YpOBEHb
U3Y4YECHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIUMYI0 MM [ BBIPaOOTKH  MHPOBO33PEHUECKUX
OpUEHTHUPOB, YCIEUIHONO BKJIIOUEHHUS B JKU3Hb COLIMYMA, MPOJOJIKEHUS
oOpa30BaHMsI B pa3IUYHbBIX 00JIACTSIX, HE CBSI3aHHBIX HEMIOCPEICTBEHHO C XUMHUEH.

CocraBnsiroliuMu  ipeaMeTa  «XuUMUS»  SABIAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumusi» U «OOmas ¥ HeOpraHU4ecKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHHSI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMA
3HAHUU MO0 HEOPTraHWYECKOW XMMHH (C BKIIFOUEHUEM 3HAHUM U3 OOIIEH XUMUHU) U
opraHu4eckoil xumMun. GOpMHUpPOBAHUE AAHHOW CHCTEMBl 3HAHWW NPU U3YYECHHUH
npeaMeTa OOECHeYMBAE€T BO3MOXHOCTh PACCMOTPEHMsSI BCEro0 MHOT00Opasus
BEILIECTB Ha OCHOBE OOIINX MOHATUM, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHus KypcoB — «Opranuueckas xumusi» U «OOmas u
HEOpraHuyeckass XuMus» cHopMHpOBaHa B MpOrpaMMe IO XUMHUM Ha OCHOBE
CUCTEMHOTIO TOJXOJa K U3YyYEHHI0O ydeOHOro marepuajia u 0O0ycCJOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUHW Ha  ONPEIENEHHBIX
TEOPETUYECKUX YpOBHiIX. Tak, B Kypce OpPraHMYecKOol XHWMHHM BEUIECTBA
paccMaTpUBAIOTCS Ha YPOBHE KJIACCHYECKONM TEOpUH CTPOCHHUSI OPraHMYECKHX
COCIMHEHHMI, a TakK€ Ha YpPOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX
OpeICTaBICHU O cTpoeHuu BenlecTB. CBedeHHMss 00 H3ydaeMbIX B Kypce
BELIECTBAX JAIOTCSA B Pa3BUTHH — OT YIJIEBOJOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COCIMHEHUU. B Kypce OpraHM4eckol XUMHUM [OJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO O0IIero oOpa3oBaHus MepBOHAYATIbHbIC
MPECTaBICHUS] O XMMHUYECKOHN CBSI3U, KJIACCU(PUKALMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[log HOBBIM yriaom 3peHusi B mnpeameTe «XUMHsS» 0a30BOro YpOBHS
paccMaTpuBaeTCs M3yYEHHbIH Ha YPOBHE OCHOBHOrO oOLIEro o0pa3oBaHUs
TEOPETUUECKHI MaTepuadl M (AKTOJIOTHMYECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKON peakiuu. Tak, B dacTHOCTH, B Kypce «OOIas ¥ HeopraHuyeckas
XUMHS» 00yYarolUMCs TPEAOCTaBIsIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJ0JIOTUYECKUX MO3UIIUH,



riy0)Xe TOHSATh MCTOPUYECKOE HW3MEHEHHWE (YHKIHMA 3TOro 3akoHa — OT
o0oOmIaromiei 10 0ObACHAIONMEH U MPOTHOZUPYIOUICH.

Enunas cucreMa 3HaHMI O Ba)XKHEWIIMX BEIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX M NPUMEHEHHH, & TAKKE O XUMHUYECKHX pEaKUUsAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX NPOTEKaHus JonosHsercs B Kypcax 10 m 11 xmaccos
AJIEMEHTAMHU COJEPKAHMS, HMMEIOIIMMHU KYJbTYPOJOTHMYECKH W NPUKIAAHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHMMAaHHUIO B3aUMOCBS3HM XUMHU C
JApPYTMMH HayKaMH, PACKpbIBAIOT €€ pojb B IO3HABATEIbHOM M IMPaKTUUYECKON
JESTEIbHOCTH 4EJIOBEKA, CIIOCOOCTBYIOT BOCHHMTAHHUIO YBAXKEHHUA K IIPOILECCY
TBOpYECTBA B OOJACTH TEOPHUM M MPAKTUYECKHUX MPUIOKEHUNA XUMHH, TOMOTaOT
BBIITYCKHUKY OpPHEHTHPOBAaTbCA B OOIIECTBEHHO H JMYHOCTHO 3HAYMMBIX
npobsieMax, CBS3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MHGOPMALUIO U
OPUMEHATh €€ NI TONOJHEHUS 3HAHWM, PEIICHWS WHTEIUIEKTyAIbHbIX H
HKCIIEPUMEHTAJIbHBIX HCCIEA0BAaTENbCKUX 33/1ad. B 1enoM conepkanne yueOHOro
npeamMeTa  «XWUMHsSD» ~ JAHHOTO  YPOBHSL  M3YYEHHS] OPUEHTHUPOBAHO  Ha
(opmupoBaHrEe y OOy4YarOIMXCd MHPOBO33PEHYECKONM OCHOBBI ISl MOHUMAaHUS
¢unocodckux uied, TaKuX Kak: MaTepUaIbHOE E€IMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOT0 MHpa, OOYCIIOBICHHOCTh CBOMCTB BEILIECTB HMX COCTaBOM U
CTPOEHUEM, ITO3HABAEMOCTh MPUPOJHBIX SBJICHUA MYyTEM HKCIEPUMEHTa U
pelieHusl MpPOTHBOPEYMH MEXKIYy HOBBIMH (akTaMu M TEOPETUUYECKUMHU
IPEINOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpolemM cOepeKeHusl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUM U MaTEpPUAJIOB.

B nmnmaHe pemenus 3agad  BOCIHMTAHMS, Ppa3BUTUS W COLMAIA3ALMHU
oOy4Jaronuxcsi TPUHATHIE NPOrPaMMON MO XMMHUU MOJXOJbl K OIPEACIICHUIO
COJEp)KaHUsl M TOCTPOCHUs MpeAMeTa NpPeayCMaTpUBAIOT (OPMUpPOBAHUE
YHUBEpPCAJIbHBIX Y4E€OHBIX JEWCTBUN, HMEIOMMX 0a30BOe 3HAUYEHUE IS
pa3IMYHBIX BHUJOB JIESITEIIBHOCTU: pEUIeHUus MpodsieM, TIOUCKa, aHaiu3a |
00paboTku uH(pOpMaIK, HEOOXOAUMBIX JJI MPUOOPETEHUSI OTbITA MPAKTUYECKON
U HCCIEAO0BATENIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUHU
XUMUH.

B mnpaktuke mnpenosaBaHusi XMMHUM Kak Ha YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CPETHETO 00111eT0 00pa3oBaHUs, IPU ONPEACICHUN
collepKaTeIbHOM XapaKTepUCTUKHU 1ieJied W3y4eHHUs NpelMeTa HalpaBiIeHUEM
NEPBOCTENEHHONW 3HAYMMOCTU TPAJUIIMOHHO TNpPHU3HAETCS (OPMUPOBAHHE OCHOB
XUMHUYECKON HayKd Kak O0O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. C
METOJUYECKON TOYKU 3pEHMsS] TaKOW MOAXOJ K OIpPENEICHMIO LeJed H3ydeHUs
peaMeTa SIBJISIETCS BIIOJIHE ONPAaBIaHHBIM.



CornacHO MaHHOW TOYKE 3pEHMsI TJIaBHBIMU LIETSIMU U3YyYEHHUs IpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABrsAIOTCS:

e (opMHpOBaHME CHCTEMBl XMMHUYECKMX 3HAHMH KaKk BaKHEHIIeH
COCTaBJISIOLIEH €CTECTBEHHO-HAyYHON KapTHHBI MHpa, B OCHOBE KOTOPOMl
JeXaT KIIOYeBbIe MOHATHUSA, (PYHIaMEHTAIbHBIE 3aKOHBI U TEOPUHU XHMUHU,
OCBOGHHUE SI3bIKa HAyKH, YCBOGHHE M TMOHUMAHHE CYIIHOCTH JOCTYIHBIX
00001IeHNIT MHUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C HUCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

e (opMHpoOBaHHUE U Pa3BUTHE MPEACTABICHUN O HAYUYHBIX METOAAX IMO3HAHUS
BEUIECTB M XUMHUYECKHX pEaKlUui, HEOOXOMUMBIX [JIsI MPHOOpPETEHUs
YMEHHH OpPUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHX SBICHHIA,
UMEIOLINX MECTO B IIPUPOJIE, B IPAKTHUUECKOM U MOBCEAHEBHOMN )KU3HMU;

e pa3BUTHE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XMMHUYECKOTO OJKCIIEPUMEHTa, COOJIOJECHHUEM IpaBUII
0e301acHOro o0panieHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTuMm, comepxaTenbHasi XapaKTepUCTUKaA LeJIed U 3a7a4 U3y4eHus
npeaMeTa B IporpaMMme 1o XMMUHM YTOYHEHAa U CKOPPEKTHPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oduiero oopasoanus. CeroaHs B
IpernofaBaHUM XUMUM B OOJbIICH CcTEmeHH OTAaéTcs  MPEANOYTEHHE
MPAKTUYECKOW KOMIIOHEHTE CcoJaep)kaHus OOydeHHs, OpPHUEHTHPOBAHHOW Ha
HNOJTOTOBKY BBITYCKHUKA 00111€00pa30BaTeIbHOM OpraHu3alliy, BIaJICIOLIET0 He
HAOOpOM 3HaHUMW, a (PYHKIMOHAIBHOW TPAMOTHOCTHIO, TO €CTh CIOCO0aMu |
YMEHUSIMH aKTUBHOTO TMOJIyYEHHUsl 3HAHUM M NMPUMEHEHMs] UX B PEaIbHOM KU3HU
JUTS pEIIeHUs] TPAKTHUECKHUX 3a7ad.

B cBsa3u ¢ 3TUM Tpu M3YYeHHHM TpeAMeTa «XUMHS» JTOMHHHPYIOIIEe
3HaYeHHUe NMPUOOPETAIOT TaKUe LENH U 3a]aui, KakK:

ajanranus o0yJaromMxcsl K yCIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
(GopMHpOBaHME  HHTEJUIEKTyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEIbHOMY MPUHATHIO TPaMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CHTYAIlHMsIX, CBS3aHHBIX C BEIIECTBAMH U MX
NPUMEHEHUEM;

dopMupoBaHne y OOy4arOmIMXCs KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETCHIINI), MMEIONINX YHHBEPCaJbHOE 3HAUEHUE MJIsi pPa3jIMYHbIX BHJIOB
NEeSATEIbHOCTU: PelIeHUs] MpoOJeM, MOUCKa, aHanu3a U 00paboTKU MH(OpMaLUH,
HEOOXOUMBIX Ui TNPUOOPETEHMsI OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMaeT
BaXHOE MECTO B TIIO3HAaHMM XHMHH, a TaKXkKe [JIsI OLUEHKH C MO3UIUi
HKOJIOTMYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHYECKHUX
IPOLIECCOB HAa OPraHMU3M UYE€JIOBEKA U IPUPOAHYIO CPELLY;



pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00yYarONINXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO IPUOOpETaTh HOBHIE
3HAHUA 110 XMMHH B COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTSAMU, UCIIOJIB30BATh
COBpEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTUH Ul MOUCKA U aHalu3a y4eOHOH u
HAYYHO-TIOMYJISIPHON HHPOPMAIIUH XUMHUYECKOTO COJIEP)KAHNUS;

(dopMupoBaHUE U pa3BUTHE Y O0YUYAIOLIUXCA aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIICHHSI, HA0II0IaTENbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOAMMBI, B YaCTHOCTH, NpPH IUIAHUPOBAHUM U TMPOBEACHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOOydaromuxcsi YOEXIEHHOCTH B T'yMaHUCTUYECKOU
HAIMPaBJIEHHOCTH XWMHUHU, €€ BaXKHOH POJM B PEUICHHH TI00aIBHBIX MpoOsieM
palMOHAIBHOIO MPUPOJIONOIB30BaHNUs, TOMOJIHEHNUS SHEPTETUUECKUX PECYPCOB U
COXPAaHEHHUsl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpe’KHOTro
OTHOIIEHUS K HIPUPOJIE M CBOEMY 3/I0pPOBBIO, a TaKXK€ HNPUOOpPETEHHs OIbITa
WCIIOJIb30BAaHUsl TIONYYCHHBIX 3HAHUM I TPUHSATHS TPaMOTHBIX PEIICHUH B
CUTYaIUsX, CBI3aHHBIX C XUMHUYECKUMH SBIICHUSMHU.

B yue6HOM mnnaHe cpeaHero ooOuero oOpa3oBaHMs MNpPEAMET «XUMUS»
0a30BOro ypoBHSI BXOJHUT B COCTaB NMpeAMETHOMN obsactu «EcTecTBeHHO-Hay4YHBIE
MPEeIMETHD.

OO611ee 4nucno 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XMMUU, Ha 0230BOM YPOBHE
cpeaHero oOrero odpasoBaHus, coctaBisieT 68 dgacoB: B 10 kmacce — 34 gaca (1
yac B Henelnmo), B 11 kimacce — 34 gaca (1 gac B Heeoo).



COILEPKAHUE OBYUYEHUSA
10 KJTACC
OPI'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMUM

[IpenMer opraHM4ecKON XUMUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAYCHHE B
IIOJIyYCHUM HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUs OpPraHUYECKUX
coequHeHnt A. M. bytnepoBa, €€ 0CHOBHbIE 110JI0KEeHUSA. CTPYKTYpHbIE (POPMYJIBI
OpPraHMYECKMX BemecTB. [ omonorus, wu3zoMepus. XuUMHYECKas CBSI3b B
OPTraHUYECKUX COCIUHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenue o kiaccupuKaluu OopraHndyeckux BeniecTB. Homenknarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaruyeckas) W TPHUBHAJIbHBIE Ha3BaHUS
BaKHEHIIMX MTPEACTABUTENEN KIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAIBHBIE METOJbl H3yYECHHUS BEIIECTB W MX IPEBPALLCHUN:
O3HAaKOMJIEHHME C 00pa3luaMy OPraHUYECKHX BEIIECTB W MaTepuajlaMud Ha HX
OCHOBE, MOJICIMPOBAHUE MOJEKYJl OpPraHMYECKHUX BEIIECTB, HAONIOIEHUE U
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPTaHUYECKHUX BEIIECTB
MIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJIOTHMYECKMU psA. Meran M sTtaH —
OpocTeiline NpeACTaBUTENN aJKaHOB: (PU3NYECKHE U XHMHUYECKHE CBONCTBA
(peakuuy 3aMelIeHUss M TOPEHMsI), HAaXOXKACHHE B MPHUPOAE, IMOIyYEHHE WU
MIPUMEHEHUE.

AJIKEHBI: COCTAaB U CTPOEHUE, TOMOJIOTUYECKUHN pAN. DTUJIIEH U NPONMWIEH —
OpocTeiline NpPEeACTaBUTENN AaJKEHOB: (PU3NYECKHE U XHMHUYECKHE CBONCTBA
(peakuuu TUAPUPOBAHUS, TAJOICHUPOBAHUS, TUIApAaTAllMM, OKHUCIECHHUS U
MOJIMMEPHU3ALIH ), TOTYYEHUE U IPUMEHEHHE.

Ankanauensl: OyTtagaueH-1,3 u metunOyraaueH-1,3: cCTpoeHHe, BaKHEHIINE
XUMUYECKUE CBOWCTBa (peakuusi noiaumepusanuu). [lonmydeHne CHHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psill. ALETHUIICH
— MPOCTEUIINNA TPECTaBUTENb AQJIKMHOB: COCTaB, CTpOE€HHE, (U3MYECKUE U
XUMUYECKUE CBOMCTBA (peaklMH T'MAPUPOBAHUS, FaJOr€HUPOBAHUS, TUApPATALIUH,
rOpeHus1), NOJy4YEeHUE U TPUMEHEHUE.

Apenbl. benszon: cocraB, cTpoeHue, (pU3NYECKHE U XMMHUYECKHE CBOMCTBA
(peakuuu rajnoreHMpOBaHMS U HUTPOBAHUS), MOJYYEHUE U MPUMEHEHHE. Tomyon:
cocmas, cmpoenue, uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02EHUPOBANUA U HUMPOBAHUs), NOTyYeHue U npumeHenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIY YIJIEBOAOPOJAMH, NPUHAAJEKAIUMU K
pa3IMYHBIM KJIaccaM.

[IpupogHbie MCTOYHUKH YTiAeBOAOPOJOB. [IpupoaHbIii Taz W MONMyTHBIC
HedTsaabie ra3el. HedTe u e€ mpoucxoxaeHue. CrocoObl nepepaboTku HeTH:
MIEPErOHKa, KPEKUHI (TePMUYECKHUM, KaTaIUTUYECKHi), muposm3. I[IpoayKTsl
nepepaboTku HeTH, UX MIPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIN
YTOJIb U IPOAYKTHI €r0 MepepadOTKH.

OKCIepUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB U HUX IMPEBPAICHUIA:
O3HAKOMJIEHHE C 00pa3laMu IJJaCTMAcC, KAay4yKOB U PE3UHBI, KOJUICKIIUU
«Hedpts» u  «Yromp», MOAETUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOTeHOMPON3BOIHBIX, MTPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYCHHE ITHUJICHA
Y U3y4YEHUE €TO CBOMCTB.

Pacuérnble 3a1aun.

Bbruncnenuss 1mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa PEAKIMH 0 M3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO M3 UCXOJHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

Kuciaopoacoaep:xamue oprannyeckue coeJUHEHUs!

[IpenenbHble OAHOATOMHBIE CHMPTHL. MeETaHOA U ATaHON: CTPOCHHE,
¢usznyeckne W XUMHUYECKHE CBOMCTBA (peaKkIWH C aKTUBHBIMH MeETaJlIaMH,
raJloTeHOBOJIOPO/IaMU, TOpPEHHE), MpUMEHEHHe. BoaopomHbie CBSI3UM MEXKIY
MOJIEKYJIaMU CIIUPTOB. JleficTBHE MeTaHOIa U ATAaHOJa Ha OpPraHU3M YeJIOBEKa.

MHoroaroMHble  CIHUPTHL. OTWIEHIJIMKONIb MW  TJIMLEPUH: CTPOECHHE,
¢usznyeckue W XHUMHUYECKHME CBOMCTBa (B3aMMOJECHCTBHE CO HIEIIOYHBIMU
MeTaJlJlaMi, KaueCTBEHHAs PEaKIlis Ha MHOTOaTOMHBIE crupThl). [leiicTBue Ha

opranusM yenoseka. [[pumenenne rmmuepuHa v STUIIEHTJIUKOJIS.

@deHoJI: CTPOCHHE MOJIEKYJIbl, (U3NYEeCKHUe ¢ XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenne GpeHona.

Anpneruapl U Kemowuwvl. DopManmpaerun, aneTanbACTHN:  CTPOECHUE,
(¢u3nyueckue W XUMHUYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS W BOCCTAHOBJICHMUS,
KaueCTBEHHbIE PEAKIUH ), TIOJYyUYECHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TIpenebHble KapOOHOBBIE KHUCIOTHL. MypaBbUHas U
YKCYCHAasl KHCIIOTBI: CTpOeHHe, (prU3nuecKue W XUMUYECKHUE CBOMCTBa (CBOICTBa,
oO1ue A1 Kiacca KUCIOT, peakuus 3TepuuKalim), mojayyeHue U NpuMEHEHHeE.
CreapuHoBasi M OJICMHOBAsI KHUCIIOThl KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX
KHUCIOT. MbljIa KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIEE ACHCTBHE.

Cnoxuple »puUpbl Kak MPOU3BOAHbIE KapOOHOBBIX KucioT. [‘maponus
cnoxHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb )KHPOB.



VYrineBompl:  coctaB, KiaccUpUKAMSA ~ yriaeBOAOB  (MOHO-, JH- U
noyimcaxapubl). [ roko3a — nmpocTelimii MoHOcaxapua: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MUECKME W XUMHUYECKHE CBOMCTBA (B3aMMOJIEUCTBHUE C
ruapokcunom Meau(Il), oxucienne ammuayHbIM pacTBopoM okcuaa cepeopa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bI), HAXOXJIECHHWE B MPHUPOJE, MPUMEHEHUE,
ouonoruueckas poib. DotocunTe3. OpykTo3a KaKk U30MEP TIIIOKO3BI.

Kpaxman u nemmiono3a Kak npupojaHbie mnonuMepbl. CTpoeHHe Kpaxmania u
Heuosio3bl.  Pu3nueckue W XHMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIU3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCrepUMEHTANIbHbIE METOABl H3YYCHHs] BEIIECTB M HMX MPEBpallleHUi:
MpoBeJcHNE, HAOMIOJCHNE W OIMMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHHUE
CHUPTOB, KAUECTBEHHBIE PEAKLUU OJHOATOMHBIX CHHUPTOB (OKHUCIEHHE 3TaHOJIa
okcunoM Mmeau(ll)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE TIJIMIIEPUHA C
ruznpokcunom meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m rugpokcumom wmenu(ll), B3aummoneicTBHE Kpaxmana C HOJOM),
MIPOBEJICHUE MMPAKTUIECKOM PabOThI: CBOMCTBA PACTBOpPA YKCYCHOU KHCIIOTHI.

Pacuérnble 3a1aun.

Bbruncnenuss 1mo ypaBHEHHMIO XMMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA HWJIM MPOIYKTa PEAKIMH IO M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJHOTO M3 UCXOJHBIX BEUIECTB WM POAYKTOB PEAKIIHH).

A3zoTcoieprKale OpraHn4eckiue CoeAMHEHNU.

AMUHOKHUCIOTH Kak aM(poTepHble oprannyeckue coeauHenus. dusznueckue
M XMUMHUYECKUE CBOICTBA aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYe€HUE aMHUHOKUCIOT. [lenTubl.

benku kak mpupoaHBIE BBICOKOMOJEKYISpHBIE coeanHeHus. [lepBudnas,
BTOpUYHAsT M TpPETUYHas CTPyKTypa OenkoB. XUMHYECKHE CBOWMCTBAa OEIKOB:
TUJIPOJIN3, ICHATypalusi, KAYeCTBEHHbIE peakluu Ha OeJKu.

OKCTepUMEHTAIbHbIE METOABl H3YYCHHs] BEIIECTB M WX MPEBpalleHUi:
HaOJI0/ICHNE W OMMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHUM, IBETHBIC PEaKIINU OEIKOB.

BbicokomoiiekyasipHbIE COeJUHEHUS

OcCHOBHBIE MOHATUS XMUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJTUMEDP, CTPYKTYPHOE 3BEHO, CTETIEHb MOJMMEPHU3AINH, CPEIHSSI MOJICKYIIsIpHasI
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJEKYISPHBIX COCIUHEHUN —
MOJIMMEPU3AIHS U MTOJIMKOHEHCAIIHSL.

DKCrepUMEHTANIbHbIE METOAbl H3Y4YEHHs] BEIIECTB M MX MpEeBpallleHui:
O3HaKOMJIEHHE C 00pa3llaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBS3H.



Peanm3zannst MeXIIpeIMETHBIX CBA3EH MPU U3YYEHUH OPTaHMYECKON XMMHH B
10 kiacce OCYIIECTBISIETCS 4Yepe3 HCIONb30BaHHE KaK OOIIMX €CTeCTBEHHO-
HAy4YHBIX MOHATHHA, TaK M TOHSITHUM, SIBISIOIIUXCS CUCTEMHBIMHU U OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAyYHOI'O LIUKJIA.

OO1ue ecTecTBEHHO-HAYUHbIC TTOHITHS: SIBIICHUE, HAYYHBIA (haKT, TUIIOTE3a,
3aKOH, TEOpHSs, aHANU3, CUHTE3, KIacCHU(HUKAIUs, MePUOJIUNIHOCTh, HAOII0ICHHE,
MU3MEPEHHE, FIKCIIEPUMEHT, MOJICIIMPOBAHHUE.

dusnuka: MaTepus, DOHEpPrus, Macca, aToM, OJJEKTPOH, MOJIEKYJa,
HSHEPreTUUECKUM YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSHUE
BEIIECTBA, (PU3NUECKHE BETUUMHBI U €TUHUIIBI UX U3MEPEHUS.

buonorusi: knerka, opranusm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
(oTrocuHTE3, OMOJOTMYECKH AaKTUBHBbIE BellecTBa (OENKH, YIJIEBOIBL, JKUPBHI,
bepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE MOPO/bI, TOJE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypcHl.

TexHonorus: mNHILEBbIE MNPOAYKTHl, OCHOBBI PpAalMOHAIBHOTO MHUTaHUS,
MOIOIIUE CPEJCTBA, JIEKAPCTBEHHbIE U KOCMETUUYECKHE IMpenaparsl, MaTEPHAIIbI U3
UCKYCCTBEHHBIX 1 CHHTETHYECKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMHUA

Teoperuyeckue 0CHOBbI XMMHH

XAMUYECKHM dJeMEHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J10YKa. DHEPreTHYECKUEe YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpeleNieHusl 3JEKTPOHOB M0 OpOUTAIAM B aromax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DNEKTPOHHASI KOHPUTypalHsi aTOMOB.

[Tepunoanueckuit 3axkoH u [lepuoanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB
. 1. Menneneera. CBsi3b NMEPUOANYECKOTO 3aKoHA U [leprmoamdeckoil CUCTEMbI
xuMudeckux aneMeHToB JI. M. MeHneneeBa ¢ COBpPEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHMMHYECKHX D3JIEMEHTOB U
oOpa3yeMbIX MMM TPOCTBIX W CJOXHBIX BEIIECTB MO TpyHrnaM M IEepUoJiaM.
3HaYeHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKass CBS3b. BHAbI XWMHUYECKOH CBSI3U
(koBaJieHTHasi HEMoOJIsIipHAsh M MOJspHas, MOHHAsA, MeTauinyeckas). MexaHu3mbl
oOpa3oBaHMsI KOBAJICHTHOW XHWMHYECKOW CBsI3W (OOMEHHBII U JOHOPHO-
aKLenTopHslii). BomopoaHas cBsA3b. BalleHTHOCTh. ONEKTPOOTPHULIATETIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AaHUOHBI.



BemectBa  MOJIEKYJSPHOTO M HEMOJEKYJISIPHOTO  CTPOEHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BeIIECTBA. THUIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[TonsiTue o nucnepcHbIXx cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 1011 BEIIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COECITMHEHUM. Homenkmatypa
HEOPraHMYECKUX BEIIECTB. ['E€HETMYEeCKas CBSI3b HEOPraHWYECKHWX BEUIECTB,
MPUHAICKAIUX K Pa3IUYHBIM KJIaccaM.

Xumudeckas  peakmusa.  Krnaccudukamumss  XMUMHYECKHUX — peakIuid B
HEOPraHMYECKOW M OpPraHUyYeCcKOil XWMHHU. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIUAX.

CKOpOCTh peakiinu, e€ 3aBUCUMOCTh OT pasznu4HbIX (pakTopoB. OOpaTUMBbIE
peakunu. XuMH4YecKoe paBHOBecue. DakTOppl, BIUAKOIIKAE HA COCTOSHHUE
xumuueckoro pasHoBecus. [Ipunnun Jle [Hlartenbe.

OnekTpoiuTuueckas nuccounanus. CuiabHbIe U cliadbie 31eKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPpAIbHAS, IIEJIOYHAS.

OKUCANTENBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl H3yYEHHsS BEHIECTB M HX MpPEBpallCHUN:
neMoHcTpauus Tabmun «Ilepuonnueckas cucreMa XuMU4Yeckux 3neMeHToB [l U.
MenneneeBay, U3ydeHHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOMI0JACHUE U
OMHCaHUE JEMOHCTPAIIMOHHBIX U J1a0OPATOPHBIX OMBITOB (Pa3jI0KEHUE MEPOKCUIA
BOJIOPOJia B MPUCYTCTBUM KAaTAIM3ATOPA, ONPELAEICHUE CPEIbl pACTBOPOB BEILIECTB
C TOMOUIBI0 YHHUBEPCAIHHOTO HWHIMKATOpPA, pEaKIHH HOHHOTO OOMEHa),
MPOBEJICHUE TTPAKTUUECKON paboThl «BiusHUe pa3iuuHbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKON peaKkium».

Pacuérnbie 3amaun.

Pacuétel 10 ypaBHEHHSIM XMMHUYECKUX pEAKIUA, B TOM  YHCIE
TEPMOXUMHUYECKUE PaCU€Thl, PaCU€Thl C HCMHOJIB30BAHUEM MOHATUS «MacCcoBasd
JIOJIS1 BEIIECTBAY.

Heoprannueckasi xumus

Hemeramnel. Ilonoxenne HemerauioB B Ilepuoguydeckor  cucteme
xuMuueckux saeMeHtoB JI. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHUS aTOMOB.
®duznyeckrue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETAJIOB (Ha TMpuMepe
KHCJIOPOJa, cephbl, hocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIMX HEMETAJUIOB (TajJoreHOB, CEPhI, a30Ta,
dochopa, yrmepoga W KpeMHHS) W MX  COeAUHEHUN  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUI ).

[IpuMeHeHne BaXXHEUIINX HEMETAJIOB U UX COCIUHEHUM.



Meramnel. 1lonoxenne meramnoB B llepuonnueckon cucremMe XMMHUYECKUX
anemeHToB [[. . MenaeneeBa. OCOOCHHOCTU CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMOB MeTajuioB. OOmue gusndeckue cBoicTBa MeTauioB. CIUlaBbl METALIOB.
DNEeKTPOXUMHYECKHUH Pl HAIPSHKEHUN METAJIIIOB.

XUMUYECKUE CBOMCTBA BA)XKHEUIIMX METAJUIOB (HATPUM, Kalauil, KaJbIUH,
MarHui, alllOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OObmue crnocoObl moiyuyeHus: MeTawioB. [IpuMeHeHne MeTamioB B ObITY U
TEXHUKE.

OKCIEPUMEHTAIBHBIE METOAbl M3YYEHMS BEIIECTB M HUX IIPEBPAILCHMIA:
M3y4YeHUE KOJUIEKIMH «MeTamuibl U CIUIaBbl», 00pa3loB HEMETAIOB, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 337a4, HAOJIOJIEHUE M OINHUCAHHUE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOEHCTBHE T'MAPOKCHAA AITIOMHUHHS C PACTBOpPAMHU
KUCJIOT U IL€JI0Y€eH, KaueCTBEHHbIE PEAKIIMN Ha KATUOHBI METAJIJIOB).

PacuérHble 3anaun.

Pacuérel maccel BemiecTBa WM 00OBEMA ra3oB IO W3BECTHOMY KOJIHMYECTBY
BEILIECTBA, Macce WM OOBEMY OJIHOTO M3 YYacCTBYIOUIMX B PEAKIUU BELIECTB,
pacuérel Macchl (00bEMa, KOJIMYECTBA BEILECTBA) MPOIYKTOB PEAKIMH, €CIIA OJJHO
U3 BELIECTB UMEET IIPUMECH.

XuMHUS U KU3Hb

Ponp xuMun B 0OeCreuyeHUM HKOJOTUUYECKOM, PHEPreTUUeCKON W MUIIECBOU
0€30MacHOCTH, pa3BUTUU MenuLUHBL. [loHATHE O Hay4yHBIX MeTOoAax MO3HAHUS
BELIECTB U XMMUYECKUX PEAKIIHM.

[IpencraBnenuss 00 OOHmMX HAy4YHBIX NPHUHLMIAX [POMBIILIEHHOTO
MTOJTYyYEHHS BaKHEUIINX BEIIECTB.

YenoBek B MHpE BELIECTB W MATEPUANIOB: BAXKHEHIINE CTPOUTEIIbHBIC
MaTepuasibl, KOHCTPYKLHOHHBIE MaTepuasbl, KpPacKH, CTEKJIO, KEpaMHMKa,
MaTepHaibl JUIsl AJIEKTPOHUKH, HAaHOMATEpHAJIbl, OPraHUYECKUE U MUHEPAIbHBIE
yaoOpeHus.

XAMHUSL W 3I0pOBbE YEJIOBEKA: NPAaBWJA HCMOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, IpaBuiia 0€30MaCHOI0 UCIIOJIb30BAHUS MTPENapaToB OITOBOM XUMHH B
ITIOBCEIHEBHOM KU3HM.

MexnpeaMeTHbIE CBS3H.

Peanuzanusi  MeXNpeaIMETHbIX  CBsI3ed TOpW  HM3ydyeHUH oOmed u
HEOPraHM4ecKor xuMuM B 11 Kimacce ocymIecTBIIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOUIMX €CTeCTBEHHO-HAyUHbIX TMOHATUH, TaK W TOHATUH, SBJISIOLUIMXCS
CUCTEMHBIMU JIJIS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHATHSA: HAYYHBIA (PAKT, TMIIOTE3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KIacCU(pUKaLuUs, [EPUOJUIHOCTh, HAOIIOAECHHUE,
DKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



®dusnka: MaTepus, SHEPrusi, Macca, aToM, JEKTPOH, IPOTOH, HEHTPOH, HOH,
U30TOI, PaJHO0AKTUBHOCTh, MOJICKYJIa, SJHEPTETUUECKUH YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSHHE BEIIeCTBa, (PU3NYECKUE BEIMYMHBI U CIUHHIIBI UX
MU3MEPEHHUsI, CKOPOCTb.

buonorusi: knerka, oOpraHusM, OKOCHCTeMa, Ouochepa, Makpo- H
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OpPTaHH3ME.

['eorpadusi: MuUHEpaIBI, TOPHBIE TIOPOBI, TOJE3HBIE UCKOIaeMbIe, TOILIHBO,
pecypchl.

TexHosorus: XUMHYECKasi MPOMBIIIICHHOCTh, METAJLTYPIHs, TPOH3BOACTBO
CTPOUTENBHBIX MAaTEPHaJOB, CEIbCKOXO3SIICTBEHHOE TPOM3BOJICTBO, IHUIIIECBAS
NPOMBINIICHHOCTh,  (hapMaleBTU4eCKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHUX TpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTepHaoB,
AIIEKTPOHHAS MPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNHA
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHS
oOyJaronMMucss MPOrpaMM CpellHero oOmero o0pa3oBaHus (JIMYHOCTHBIM,
METalpeAMETHBIM W OpeaAMeTHbIM). HayuyHo-meToauyeckodl OCHOBOM s
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS IPOrPAMM CPEIHEr0 OOIIEro
00pa3oBaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXOI.

B coOTBETCTBMM C CHCTEMHO-IEATEIBHOCTHBIM IIOJXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHs» Ha YPOBHE CpPEIHErO
00111eT0 00pa30BaHUs BbIJICICHBI CIEAYIOIINE COCTABISIONIME:

OCO3HAaHME OOYYaIOIIUMHUCS POCCUUCKOM TpaKJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOTIPEEICHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

L[EJICHAIPABJICHHOE Pa3BUTHE BHYTPEHHHUX YOEKIECHUN JTUYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUHU;

TFOTOBHOCTh MU CHOCOOHOCTh OOYyYaroluxcs PyKOBOJCTBOBAaTbCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMH YCTAHOBKAaMH, NPUCYIIMMH LIETOCTHOU
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HaJM4Ke MPAaBOCO3HAHUS SKOJIOTMYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KMU3HEHHBIE IJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUSI MpeAMeTa «XHUMHS» JIOCTUTalTCsA B
€IMHCTBE Y4YeOHON UM BOCHUTATEIBbHOW JEATEIBHOCTH B COOTBETCTBUHM C
T'YMaHUCTUYECKUMHU, COLIUOKYJIBTYPHBIMU, JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMHU
U HUAealaMd POCCUKCKOr0 TpakJaHCKOro OOIleCTBa, NPUHATHIMH B OOILIECTBE
HOpMaMM M TOpaBWIaMH  TOBEJEHHUSA, CHOCOOCTBYIOUIMMHU  MpolLeccaM
CaMOIIO3HAHUs, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaroImxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMera «XUMUsS»  OTpaxaroT
c(OPMHUPOBAHHOCTh OMbITa IO3HABATEILHOM U TMPAKTUYECKON NESITEIIbHOCTH
oOyyaromuxcs Mo peajn3aluy MPUHITHIX B OOILIECTBE LIEHHOCTEW, B TOM YHCIIE B
YacTu:

1) rpaaaHCKOro BOCIMTAHUS .

OCO3HaHUsI 00YYAIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00513aHHOCTEH,
yBaKEHUS K 3aKOHY U MPABOMOPAJIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpMax M IMpaBUaX MEXINYHOCTHBIX
OTHOIIICHUHU B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JESATEIBHOCTH MpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a]a4, BHIMOJIHCHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHHUMATh M TPUHHUMATh MOTHBBI, HaMEpPEHUS, JIOTHUKY W
apryMEHTBI IPYTUX MPU aHAIU3€ Pa3IUYHbIX BUAOB YUEOHOU AESTENBHOCTH;

2) IATPUOTUYECKOT0 BOCITUTAHUA:

LIEHHOCTHOTO OTHOUIEHUSI K MCTOPUYECKOMY M HAy4YHOMY HACJEIHIO
OTEYECTBEHHOW XUMUH;

yBaXEHUSI K MPOIECCY TBOpUECTBA B OOJACTH TEOPHUH W MPAKTHYECKOTO
MIPUMEHEHUsI XUMHH, OCO3HAHUSI TOrO, YTO JIOCTH)KEHHS HAyKH €CTh pPe3yJbTaT
JUINTEJIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX ASKCIIEPUMEHTAIBHBIX  [OWCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpPECA M II03HABATENBHBIX MOTHBOB B IIOJIYYEHUM M IOCIEAYIOIIEM
aHaJIn3e MHPOpMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOW OTE€YECTBEHHOM
XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPAaBCTBEHHOI'O CO3HAHMUs, STUYECKOTO NTOBEIACHUS;

CIIOCOOHOCTH OLICHMBATh CUTYalluH, CBSA3aHHbIE C XUMUYECKUMU SIBICHUSMU,
Y MIPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M INOCTYIKM CBOMX TOBApHILEH C
MO3UILIMI HPABCTBEHHBIX W IPABOBBIX HOPM U OCO3HAHWE MOCIEACTBUUA 3THUX
IOCTYIIKOB;

4) popmMupoBaHHS KYJIbTYPHI 310POBbS:

MOHMMAaHUSl IIEHHOCTEH 3J0pOoBOTO M Oe3omacHoro olpasza KU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3HUYECKOMY H
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHns TpaBuil O€30MacHOro oOpalieHusi ¢ BeEUleCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOH ACATEIILHOCTH;

NOHUMAaHUS UEHHOCTH TNPAaBWJI HHIMBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0€30MMacHOT0 MOBECHUS B CUTYAIUIX, YTPOKAIOIINX 3JOPOBBIO U JKU3HU JIIOJIEH;

OCO3HAHMS TIOCIEJACTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (YIOTPEOICHHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEOBATEIbCKOM
NeSATETLHOCTH, OOIIECTBEHHO TMIOJE3HOM, TBOPYECKOW W JAPYrHX BHJIAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEIICHUH MPAKTHYECKUX 33734
COILIMAJIbHOM HAMpaBJIeHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);



MHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOro pojaa, B TOM
YKCJIe HA OCHOBE NPUMEHEHMS IPEIMETHBIX 3HAaHUI M0 XUMUMU;

YBaXXEHUS K TPYLy, JIIOISAM TPYAA U PE3ysbTaTaM TPYAOBOU IEATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BbIOOpDY HWHAMBHUAYAJIbHOH TpPaeKTOPHUU
oOpasoBanusi, Oyaymied Mpoeccuu W peanu3alud COOCTBEHHBIX IKU3HCHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUH, UHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) IK0JIOrHYeCKOro BOCIIMTAHMA:

HKOJIOTMYECKU 11eJIECOO00Pa3HOr0 OTHOLIEHUS K MPHUPOJAE, KAaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MMOHUMaHUS TJIOOAJIBHOIO XapakTepa 3KOJOTUYECKHX MpOoOJieM, BIHSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOJHON U COLIMAIBHON CPEJIBI;

OCO3HaHUS HEOOXOAMMOCTH HCIHOJB30BaHUS JIOCTHKEHUH XUMHUM Jis
pEeLIeHUs BOIPOCOB PALIMOHAIIBHOTO IPHUPOIOIIOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCIIIUX BpEl OKpYXKaroUeu
MPUPOJHON cpele, YMEHHUs IPOTrHO3UPOBATh HEOJIArONPUATHBIE HKOJIOTUYECKUE
NOCJIECTBUS NPEANPUHUMAEMBIX JEHCTBUI U IPEIOTBPAIIATh UX;

HAJIM4YXs PA3BUTOIO 3KOJIOIMYECKOTO MBIIUICHHUS], IKOJIOTMYECKON KYJIbTYpHI,
OmnbITa NS TENbHOCTH AKOJIOTMYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBATbCSI UMM B ITO3HABATEJIbHOM, KOMMYHHMKATUBHON M COIMAIbHOU
IOPAaKTHKE, CIHOCOOHOCTH W YMEHHUS AaKTUBHO NPOTUBOCTOSATH MJICOJIOTUN
xemodoouu;

7) HIEeHHOCTH HAYYHOI'0 O3HAHMSA

c(OPMUPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOILIECTBEHHON MPAKTUKH;

NOHMMaHUs cCreuu(pUuK XUMUU KaK HayKd, OCO3HAaHHA €€ poiau B
(opMUPOBaHNMN PALMOHATIBHOTO HAYYHOIO MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO
MPEACTABICHHUS] 00 OKpPYXalOLEM MHUpPE KaK O €IMHCTBE MPHUPOJIbI U YeJIOBEKa, B
NO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEM W peleHUuu MpoOJeM COXpaHEHHS
IPUPOAHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH IS  COBPEMEHHOU
LMBWIM3AlMU: B €€ TyMaHUCTUYECKOM HAIPaBICHHOCTH M BaXXHOW pONH B
CO3JJaHMU HOBOM 0a3bl MaTepUaIbHOW KYJIbTYphI, pEIIEHUH II00aIbHBIX MpodsieM
YCTOMYMBOTO Pa3BUTHs YEJIOBEYECTBA — CBIPHEBOW, DHEPreTUUECKOM, NUILEBON U
HKOJIOTMYECKO 0€30MacHOCTH, B Pa3BUTUU MEIUILMHBI, 00ECIICYCHUH YCIOBUN
YCHEIIHOTO TpyJda M OSKOJOTHYECKH KOM(OPTHOM JKHU3HM KaXKJIOro YJeHa
0o01IeCcTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: IIOHUMAaHUsA CYIIHOCTH METOJOB
MO3HAHMsI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HMCIOJIb30BaTh



MOJIy4aeMble 3HAHUS I aHajdu3a U OOBSACHEHHUS SIBJICHHUI OKPY>KArOLIEro Mupa u
MPOUCXOSAIINX B HEM MU3MEHEHUH, YMEHHUS JIeIaTh 000CHOBAaHHbBIC 3aKIIIOUEHUS Ha
OCHOBE HAayuyHbIX (AKTOB U HUMEIOIMXCA JaHHBIX C LEJIbI0 IMOJIYYEHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIbHO HCIOJIb30BaTh XUMHUYECKHME 3HAHUSA JJIs
penieHus NpoOJIeM B peajbHbIX KU3HEHHBIX CUTYalHAX;

MHTEpEeca K MO3HAHUIO U HUCCIIEN0BATENBCKON JEATEIBHOCTH;

FOTOBHOCTU U  CIIOCOOHOCTH K  HENpEphIBHOMY  00Opa3oBaHUIO U
caMO0Opa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAaHMW 10 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

MHTEpeca K OCOOEHHOCTSIM TpyZa B pa3iIM4HbIX cepax NpoecCUOHAIbHON
NEATEIBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpenMeTHbIE pe3yJIbTaThl OCBOCHUSI YUEOHOTO MpeaMera «XHUMUs» Ha
YPOBHE CpeAHET0 00IIero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIE ISt dbopMHpOBaHUS ~ MHPOBO33PEHUS oOy4Jaronmxcs
MEXAUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYUYHbIE TOHITHS, OTpakKarollue
LIEIOCTHOCTh HAy4YHOW KapTUHBI MHpa U CHEeUU(PUKY METOJIOB IO3HAHUA,
HCTIONBb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPrus, sIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbl (akT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIeA0BaHNEe, HAOIIOICHUE, N3MEPEHUE, DKCIIEPUMEHT U JIPyTHUE);

YHUBEpCaJIbHbIE yueOHbIC NEUCTBUS (TTO3HABATEIbHbIE, KOMMYHUKATUBHEIEC,

pEryJsITUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (yHKUMOHATBHOU
TPaMOTHOCTH H COIIMAIEHON KOMITETEHIIUU 00y4aronXcs;
CIIOCOOHOCTb oOyuaromuxcs UCIOJIb30BaTh OCBOEHHbBIE

MEXAUCIIUTUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHHUBEpPCAJbHBIC y4eOHBIC
JNEUCTBHUS B MMO3HABATEIBHOW U COIMAIBHON MTPAKTHKE.

MertanpeaMeTHbIe pe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATEIHLHBIMH, KOMMYHHUKATUBHBIMH W  PETyJIsTUBHBIMU
JIEUCTBUSMU.

OBJaagenue YHUBEPCAJIbHbIMHU yueOHbIMH MO3HABATEIbHbIMHU
AEUCTBUAMM:

1) 6a3oBble JIOrHYECKHE TeHCTBHUA:

CaMOCTOSATENIbHO  (OPMYJIMPOBAaTh W aKTyaIM3UpoOBaTh  MpobiiemMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPENETATh 1NN JCSATEIbHOCTH, 3aJlaBas MapaMeTpbl M KPUTEPUH HX
JTOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABJICHHBIMU LICJISIMU;

UCIIO0JIb30BaTh MPHU OCBOCHUW 3HAHUM NPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapPaKTEPHbIE MPU3HAKU MOHSATHM W YCTAHABIMBATH WX B3aUMOCBS3b,



WCITOJIH30BaTh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUIM;

BBIOMpATh OCHOBAaHUS M KPUTEpUHU [UIS KIAacCU(PHUKAIMKM BEIIECTB MU
XUMHYECKUX PEAKLIN;

YCTaHABJIMBATh MPUUYUHHO-CICJACTBEHHBIC CBSI3M MEXKJIY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PaCCyXJACHUs (MHAYKTUBHbBIC, JACAYKTHUBHBIC, IIO
aHAJIOTUU), BBIABISTH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B PacCMATPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKIIFOUCHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJIUYECKHE
(3HaKOBBIE) MOJICNIH, PEOOPA30BHIBATE MOJIEIBHBIE IPEACTABICHUS — XUMHUUECKUN
3HaK (CHUMBOJI) OJJIEMEHTa, XUMHUYecKas (opMmyla, ypaBHEHHUE XHUMHYECKOU
peakiMu — MPU PEUICHWH Y4YEOHBIX IMO3HABATEIbHBIX M MPAKTUYECKUX 3ajad,
PUMEHSTh Ha3BaHHBIE MOJEJBHBIE MPEICTABICHUS ISl BBISIBIICHHS XapaKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE 1eiCTBUSA:

BJIQJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKHUX
pEeaKLHnii;

(opMyIHpPOBATH LIEJM U 33]1a4U UCCIIEI0BAHUS, UCIIOIb30BATh ITOCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBaHHBIE BOMPOCHl B KAadeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI JJIsi (DOPMHUPOBAHUS TUTIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUN;

BJIQJICTh HAaBBIKAMHU CaMOCTOSATEIBHOTO IUIAHUPOBAHUSA W IPOBEIACHUS
YYEHUYECKUX SKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAOIIOJATh 32 XOJ0M
Mpolecca, CaMOCTOSITENBHO MPOTHO3MPOBATH €ro pe3yibTaT, (OpMyIHpPOBATH
000011IeHNsT ¥ BBIBOJIBI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJITATOB UCCIICOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

NpuoOpeTaTh ONbIT YYEHHUYECKOW HCCIAEAOBATENIbCKOM M MPOEKTHOM
NEATEeIbHOCTH, MPOSBIISITE CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAaKTUYECKUX 3a7ad, MPUMEHEHHUIO Pa3IUYHBIX
METOJIOB MTO3HAHUSI.

3) pa6ora ¢ ungopmanmeii:

OPUEHTUPOBATHCA B PA3IUYHBIX HCTOYHMKAX HWHPopManuu (Hay4dHO-
NOMyJIApHAs JIUTEepaTypa XUMHUYECKOTO COJIepKaHHUs, CIpPaBOYHBIE IMOCOOUS,
pecypcbl HTEpHETa), aHamu3upoBaTh MH(DOPMAIMIO PA3IMYHBIX BHIOB U (PopM
MIPEJICTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh U
HETPOTUBOPEUUBOCTb;



(GopMynupOBaTh 3alpPOChl U MPUMEHATH PA3NUYHBbIE METOJbI IMPU MOUCKE U
orOope wuH(pOpMaLWK, HEOOXOJUMOW [JIsl BBIMOJIHEHHA YYEOHBIX 3aaay
OIpeAENEHHOrO TUIIA;

npuoOpeTaTh ONBIT HMCIHOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (HOpPMY  MpEICTaBICHUS
uH(popManuu (cxemsl, TpaduKu, JUarpaMmbl, TAOJHUIIBI, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAy4yHBIH A3BIK B KadecTBE CpeAcTBa IpU pabore ¢
XUMHUYECKON HMHpOpMaIMEl: NPUMEHATh MEXIpEeAMETHbIE ((du3nueckue u
MaTeMaTHUECKHE) 3HAKU U CUMBOJIBI, (DOpMYIIbI, a00peBUATYpPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IMPeoOpa3OBbIBATH 3HAKOBO-CHUMBOJMYECKHE CpEICTBA
HarJIsAHOCTH.

OgyageHne YHMBEPCAJIbHBIMA KOMMYHHMKATHBHBIMH 1€l CTBUSIMM:

3aJ1aBaTh BOIPOCHI M0 CYHIECTBY OOCYKJaeMOW TEMbI B XOJ€ AUaliora W/Win
IUCKYCCUH,  BBICKa3bIBaTh  WJeH, (GOPMYyIHpPOBaTh CBOM  MPEIJIOKECHUS
OTHOCUTEJIBHO BBIIOJIHEHUS MPEJI0KEHHOMN 3a1a4H;

BBICTYIIaTh C MPE3EHTAlUEl pe3yJbTaTOB IO3HABATENIbHON AESITENBbHOCTH,
HOJyYEHHBIX CAMOCTOSITENILHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIOJHEHUH
XUMHUYECKOTO 3KCHEPUMEHTA, MPAKTUYECKONW padOThl MO KCCIIEJOBAHUIO CBOMCTB
M3Y4aeMbIX BEILECTB, peaan3aluyd y4eOHOro MpoeKTa u (popmMyIrupoBaTh BBIBOIbBI
O pe3yibTaTaM NPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS MO3ULIUNA B
X0J1e 00CYXXICHUSI 1 0OMEHa MHCHUSIMH.

Ogi1ageHne YHMBEPCAJIbHBIMHU PeryJsiTABHBIMH 1eHCTBUSAMM:

CaMOCTOSATENIbHO IJIAHUPOBATh W OCYIIECTBISATH CBOIO I1O3HABATEIbHYIO
NeSATEIbHOCTh, Ompenensis €€ Lead M 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOIUMOCTH KOPPEKTHPOBATh TMpeJjiaraeéMblii  aJlfOPUTM JICUCTBUIM  TPHU
BBIMOJJHEHUH YYE€OHBIX M MCCIEAOBATEIbCKUX 3aJay, BbIOMpaTh Hambojee
3¢ exTuBHBIN crnoco0 HMX pemeHuss ¢ YYETOM NOJyYEHHs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHUYCCKUX PEAKITUSX;

OCYUIECTBJISTh CAMOKOHTPOJIb CBOEU JIEATEILHOCTH HAa OCHOBE CaMOaHaJM3a
Y CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenMeTHble pe3ylnbTaThl OCBOCHHSI Kypca «OpraHuueckas XUMUS»
OTpaXaloT:

c(OPMHUPOBAHHOCTh  MPEACTABICHUH O XMMHYECKOW  COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOW KApTUHBI MHpPA, pPOJM XHMHUM B TIO3HAHUM SBJICHUHN



OpUpOALl, B (POPMUPOBAHWUU MBINUICHUS W  KyJbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATBHOU TPAMOTHOCTH, HEOOXOIUMOM JJIS PEIICHUS IPAKTUICCKUX 3a/1a4
U DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOW  XMMHMYECKHUX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIOIINE TOHATUS (XMMHUYECKUWA JJIEMEHT, aTOM, JJICKTPOHHAas
000J10YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTD, JIEKTPOOTPULIATEIBHOCTD, XUMUYECKas
CBA3b, CTPYKTypHas (opmyina (pa3BEpHYTas M COKpaIlEHHAs), MOJb, MOJSpHas
Macca, MOJISIPHBIM O00BEM, YIIEPOIHBIA CKeleT, (PYHKIIMOHANIbHAS TpYIIIa,
paauKai, U30Mepusi, U30MEPhl, TOMOJIOTUYECKUIN PsiJl, TOMOJIOTH, YTIEBOJOPO/IbI,
KHCIIOPOJ, M a30TCOACpNKAIIME COCAUHEHUS, MOHOMEp, IMOJHUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOpUsI CTPOCHUS
opranuveckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKHI S3bIK XUMHUU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalye B OCHOBE NOHUMAHMUS TPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUN, (PAKTOJOTHUECKUE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUU U
0€30MacCHOM HCIIOJIb30BAHUM BaXXHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY H
PaKTUYECKOMN AEATEIbHOCTU YEIOBEKA,

c(hOpMHUPOBAHHOCTh YMEHHUM BBISBIATH XapaKTEPHbIC MPU3HAKU TOHATHIA,
YCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BATh COOTBETCTBYIOUINE MOHATUS MPU
ONMCAHUU COCTaBa, CTPOCHHUS U IPEBPALICHUN OPTAaHUYECKUX COCANHEHU;

c(hOpPMHUPOBAHHOCTh YMEHHMM HCIIONH30BaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTABJICHHMSI MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIIEHHON)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XHUMHUUYECKUX PEaKIuH,
M3TOTaBJIMBATh MOJIENIM MOJIEKYJ OPraHWYECKUX BEIIECTB IS WUIIOCTpAIlUU HUX
XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpPMHUPOBAHHOCTh YMEHUW YCTaHABIWBATH MPHUHAMICKHOCTh N3YUCHHBIX
OpPraHUYeCKUX BEIIECTB IO UX COCTaBy W CTPOCHUIO K OMNpeaeIEHHOMY
KJIaccy/Tpynne coeAuHeHud (yriaeBOAOpOAbl, KHUCJIOPOI M a30TCOAEp Kalue
COCIMHEHHUS, BBICOKOMOJICKYJISIPHBIC COCIMHEHMS), JaBaTh WM Ha3BaHUS [0
cucrematnueckod HomeHkiarype (IUPAC), a Takxke NpUBOIUTH TPUBUAJIBHbBIC
Ha3BaHMS OTAEJIBHBIX OPraHMYECKUX BEIIECTB (ITUIIEH, MPOMWICH, AllETUJICH,
ATUJICHTJIMKOJb, TIULEepuH, (eHos, dhopmanpaeruj, areTaiblAerua, MypaBbUHAs
KHUCJIOTa, YKCYCHasl KUCJIO0Ta, OJICMHOBAsI KUCJIOTA, CTE€aApPUHOBAsI KMCIIOTA, TIII0KO03a,
bpykTO3a, KpaxMal, IeJUTI0103a, TIUINH);

c(hOPMHUPOBAHHOCTh yMEHHSI OMNPENCISITh BHUABI XUMHUYECKON CBSI3M B
OpraHUYeCKUX COCNUHEHUAX (OJMHAPHBIE U KPATHBIE);



c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHATH TOJOXKECHUS TEOPUU CTPOCHHUS
oprannveckux Bemects A. M. bytnepoBa /it 00bSICHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS MacChl BEILIECTB;

chOPMHUPOBAHHOCTh ~ YMEHHMM  XapakTepu30BaTb  COCTaB, CTPOCHHE,
bu3nUecKue W XUMHUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENICH DPa3IMIHBIX
KJIACCOB OpPraHMYECKHX BEIIECTB (METaH, 3TaH, STWUJICH, MPOMWJICH, alleTUJICH,
OyramueHn-1,3, merunOyramueH-1,3, OCH30J, METAaHOJ, ATAHOJ, STUJICHTIIUKOJIb,
[JIMLEPUH, (EHOJI, alleTallbJIeTHl, MypaBbUHAsl M YKCYCHas KHUCIIOTHI, TIIOKO3a,
KpaxmaJi, 11eJUTI0N103a, AMUHOYKCYCHAsl KUCII0TAa), WILTIOCTPUPOBATh T€HETHUECKYIO
CBSI3b MEXKJYy HUMH YPaBHEHUSIMU COOTBETCTBYIOIIMX XHUMHUYECKHX pPEaKIHil ¢
HCTIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUHUKHU YTJIEBOJIOPOIHOTO
Chipbsi (He(pTh, NPHUPOJHBIA Ta3, Yyrojib), CIHOCOOBI HX TMEepepaboOTKH U
paKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpPMUPOBAHHOCTh YMEHHUN MPOBOJAUTH BBIYUCICHUSA 10 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WM MPOIYKTa
peakiMu IO W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HCXOJHBIX
BEILIECTB WU MPOIYKTOB PEAKIINHN);

c(hOpMHUPOBAHHOCTh YMEHHMI BIAJETh CHUCTEMOM 3HaHMM 00 OCHOBHBIX
METOJIaX HAyYHOTr'O MO3HAHUS, UCTIOIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEIIECTB U
XUMUYECKUX ABJICHUN (HaO0/IeHne, U3MEPEHHUE, IKCIIEPUMEHT, MOJISITUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKUE 3HAHUS IS TPUHATUS PEIICHUH B
KOHKPETHBIX JKM3HCHHBIX CHUTYallMAX, CBS3aHHBIX C BEIIECTBAMH M HUX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOI0O/IaTh MPaBUJIa MOJIb30BaHUS XUMUYECKOU
nocyJI0M 1 JabopaTOpHBIM OOOpYAOBaHHEM, a TaKKe MpaBuiia OOpaIieHHs C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIMSMHU IO BBHITIOJHEHUIO JIA0OPAaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUW IUIAHUPOBATH U BBIMNOJIHATH XUMHUYECKUM
AKCIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB MPU HarpeBaHUH, MOJIyYCHUE
STUJIEHAa W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHbIC PEAKIUU OPraHUYECKHUX
BEIIECTB, JCHATypaIrisi OCNKOB IMPH HArpeBaHWM, I[BETHHIE pEaKIMu OEIKOB) B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKM O€30MaCHOCTH TMpU OOpalieHuu ¢
BEILIECTBAMU U JIaOOPATOPHBIM O0OpPYJOBAaHUEM, TPEACTABIATh PE3yJbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (opmMe 3amuch ypaBHEHHH COOTBETCTBYIOIIMX
peakimii 1 GopMyIUpPOBATH BEIBOJIBI HA OCHOBE ATUX PE3YyJIbTATOB,;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIM3UPOBATh XHUMHUYECKYIO
uH(pOpMAIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmanu, aTepHeT u aApyrux);



c(OPMHUPOBAHHOCTh ~ YMEHHM  COONIONATh  TpaBuja  JKOJOTHYECKH
IIEJIECO00PA3HOTO TIOBEACHHUSI B OBITY M TPYAOBOM JESITEIBHOCTH B IIEISIX
COXpPAaHEHMUSI CBOETO 3/I0POBbS M OKPYKAIOUIEH MPUPOJHON CpEelbl, OCO3HABATh
ONACHOCTh BO3JICMCTBUS HA JKHUBBIE OPraHU3MBI OIMPEACIEHHBIX OPraHUYECKUX
BellleCTB, moHuMas cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIICHUSI W NPEAOTBPALLICHUS HX BPEAHOTO BO3JCUCTBUS HA OPraHu3M
YEIIOBEKA,

JUIsE OOYyYaronIMXcsi ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI: YMEHUE
OPUMEHSATh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX TMO3HAHUS BEUIECTB U
XMMHUYECKUX SIBJICHUN;

JUISL CIIENBIX M CJIa0OBUISIIMX OOYYaIoOIIMXCS: YMEHUE UCIOIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiinsa nis 3anmucu XMMHYeCKUX

dbopmyt.
11 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHHMSI Kypca «OOIass M HeopraHudecKas
XUMUSD» OTPaXkKaroT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUUYECKOM  COCTaBJISAIOIICH
€CTECTBCHHO-HAYYHOM KApPTUHBI MHpPA, POJIM XHUMHUM B TIO3HAHWUW SIBJICHUU
npuposbl, B  (OPMUPOBAHWM MBIIUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GyHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUYECKUX 3a7a4
M DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOW  XMMHUYECKUX  3HAHHWH, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAraloNue MOHATHSA (XMMHUYCCKUH 3JIEMEHT, aToM, H30Tom, S-, P-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKYyJa, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, AJIEKTPOOTPUIATEIIBHOCTh, CTENIEHb OKUCJICHUS, XUMUYECKAs CBS3b
(koBajieHTHas, MIOHHAs, METaJUTMYecKas, BOJAOPO/IHAS ), KpUCTAUTMYECKas peiiéTka,
TUNBl  XUMHAYECKUX  PEAKIMi, PacCTBOP, DJICKTPOJUTBHI, HEIJIECKTPOIUTHI,
AJIEKTPOJIMTUYECKAs JAUCCOLMAIMSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakiuy, XUMHUYECKOE€ pPaBHOBECHUE); TEOPUU U 3aKOHBI (Teopus
AJICKTPOJUTUYECKON AUCCOonUanuM, nepuoanueckui 3akoH [[. M. Menpaeneena,
3aKOH COXPaHEHUS MACCHI BEIIECTB, 3aKOH COXPAHECHUS U IMPEBPALLICHUS SHEPTUU
MpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUU SI3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMHWYECKUX SIBJICHHM, (PAKTOJOTMUYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U 0€30MacCHOM HMCIOJIb30BAHUM BAXKHEHIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MIPAKTUYECKOM JESITEIILHOCTH YEIIOBEKA,



c(OpPMUPOBAHHOCTh YMEHHM BBISBISATH XapaKTepHbIE MPU3HAKH TOHITHIA,
YCTaHaBJIMBATh MX B3aWMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONMCAaHUM HEOPTAHUYECKUX BEIIECTB U UX IPEBPALLCHUN;

c(OPMUPOBAHHOCTh YMEHHMM HCIHOJB30BaTh XUMHUYECKYIO CUMBOJIUKY JJIs
coctapieHus: ¢GopMysl BEHIECTB W  YpPaBHEHUH  XHUMHUYECKHUX  PpEaKLUH,
cuctematuyeckyto HomeHknaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYeCKUX BeUIECTB (yrapHblid ra3, YyrJ€KHCIbI ra3, aMMHaK, TamiéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAsA COJA, IUPUT U IPYTHE);

c(OpPMUPOBAHHOCTh YMEHUN OIPENEIATh BaJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHHUAX PAa3IUYHOrO0 COCTaBa, BHJ XMMHUYECKOH
CBA3M (KOBaJ€HTHAsl, MOHHAS, METAJUINYECKAsl, BOJOPOHAS) B COCTUHEHUSAX, TUI
KPUCTAJUIMUECKON pEmIETKM KOHKPETHOTO BEIECTBA (aTOMHas, MOJIEKYJspHasi,
MOHHAs, METAJUIMYECKAs), XapaKTep cpebl B BOAHBIX PacTBOpPax HEOPTraHUYECKUX
COCJMHECHUI;

c(hOpMHPOBAHHOCTH yMEHUI yCTaHaBJIMBATh MPUHAIIEKHOCTb
HEOPraHMYEeCKUX BEIIECTB MO HUX COCTaBY K OINpPEAETIEHHOMY KiacCy/TpyIe
COEIMHEHMH (TPOCThIE BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCUbI, OCHOBAHUS,
KUCJIOThI, aM(OTEpHBIE TUAPOKCUABI, COIH);

c(hOpMHUPOBAHHOCTh YMEHHI PaCKphIBaTh CMBICI IIEPUOJAMYECKOrO 3aKoHa /.
N. MeHnaeneeBa u 1eMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOUTYIO, OOBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (QYHKIUY;

c(OPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX »3JIeMEeHTOB |—4 mnepuonoB lleproguueckoil cucTeMsl
XuMHueckux sjemeHToB JI. M. MennerneeBa, MCHONb3ys MOHATHA «s-, P-, d-
AIEKTPOHHBIE opouTanm, «9HEPreTUYECKUe YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMMYECKUX AJIEMEHTOB M UX COCIMHEHHUU
0 repuoaam u rpymnmnam llepuoguueckon cucteMbl XUMHUUYECKUX 3i1eMeHToB 1. U.
Menneneena;

c(OPMUPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKME CBOMCTBa HEOPraHMYECKHX BEILECTB  pa3JIMYHBIX  KJIACCOB,
MOATBEP)KIATh CYIIECTBOBAHUE TIE€HETUYECKON CBS3UM MEXKIYy HEOPraHU4eCKUMU
BELIECTBAMH C ITOMOILBIO YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIN;

c(hOPMHUPOBAHHOCTh YMEHUS KIACCU(DUIMPOBATH XUMHUYECKHUE PEAKLUU IO
pa3IMYHBIM TMpPU3HAKaM (YUCIY M COCTaBYy pPEarupyrollux BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, N3MEHEHHIO CTETICHEW OKHCIICHUS DJIEMEHTOB, 0OpPaTMMOCTH
pEeaKLMK, YYaCTHIO KaTaau3aropa);

c(OPMUPOBAHHOCTh YMEHHM COCTaBIISATh YPABHEHHS PEaKUUil pa3IU4HbIX
THUIIOB, TIOJIHBIE U COKPALIEHHbIE YPABHEHUS PEaKLMi MOHHOTO OOMEHa, yUUThIBas
YCIJIOBHSL, IIPY KOTOPBIX 3TU PEAKLMU UAYT 1O KOHIIA,



cOPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKIUH, MOATBEPKAAIOIINE
KAUeCTBEHHBI COCTaB pPa3JUYHbIX HEOPTraHWYECKUX BELIECTB, pPACIO3HABATh
OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB;

chOpPMUPOBAHHOCTh ~YMEHHM  PACKPBIBATh  CYIIHOCTh  OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKLMI MOCPEICTBOM COCTABJIECHHS 3JEKTPOHHOIrO OanaHca
ITUX PEAKLINN;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
pPEaKIMK OT Pa3IMYHbIX (PAKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuui Jle [latensbe);

c()OPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTb XHWMHUYECKHE IPOLECCHI,
JeXallke B OCHOBE MPOMBIIIJICHHOTO IOJIYYEHHUSI CEPHOW KHUCIIOTBI, aMMHUAKa, a
Takke C(HOPMUPOBAHHOCTb MPEACTABICHUN 00 OOLIMX HAayYHbIX MPUHIMUIAX U
HKOJIOTMUYECKUX NMPOoOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIUMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MAaccoBasi JOJs BELIECTBA B PacTBOPE», OOBEMHBIX OTHOILLIEHUN Ta30B
OpU XUMHUYECKUX PEAKIHAX, MAaCChl BEIIECTBA WM 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKUUU
BEILIECTB, TEIUIOBOro 3¢ (deKTa peakluud Ha OCHOBE 3aKOHOB COXPAaHEHHS MaccChl
BELIECTB, IPEBPAILCHUS U COXPAHEHUSI SHEPTUH;

c(OpPMUPOBAHHOCTh YMEHHM COOIIOAATh MpaBHiia MOJIb30BAHUS XUMUUYECKON
MoCyJI0M U J1TabopaTOpHBIM OOOpYAOBaHHEM, a TaKKe MpaBuiia OOpaIIeHHUs C
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKLUSMHU IO BBIOJHEHHIO JIaOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c()OPMUPOBAHHOCTh YMEHWN IUIAHMPOBAaTH U BBIMNOJHATh XWMHYECKHM
HKCIIEPUMEHT (Pa3JIoKEHHE MEPOKCHIa BOAOPOAa B MPUCYTCTBUM KaTalu3aropa,
ONpENEIEHUE Cpeapl pacTBOPOB BEIIECTB C IMOMOLIBIO YHUBEPCAIBHOTO
WHJUKATOPA, BIUSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMUYECKOM pPEaKIIMH,
peaklMy HOHHOTO OOMEHAa, KayeCTBEHHBIE peaKIUu Ha cyinbdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 10
temaMm «Metamis» U «HemeTtannbsl») B COOTBETCTBHM C MpaBUJIAMHU TEXHUKU
0€30MacHOCTH TIPU OOPAIICHUH C BEIIECTBAMHU U JIAOOPATOPHBIM 000pYIOBaHUEM,
NPENCTaBIATh PE3yJIbTaTbl XUMUYECKOIO JKCIIepUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOLIMX peakuuil U (OpMyIMpOBaTh BBHIBOJLI HA OCHOBE
3TUX PE3yIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATH XHMHUYECKYIO
uH(pOpPMaLIMIO, TOJYy4YaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpEeICTBa MacCOBOMU
KOMMYHUKaIuK, IHTepHET U ApyTux);



c(OPMHUPOBAHHOCTh ~ YMEHHM  COONIONATh  TpaBuja  JKOJOTHYECKH
LEJIECOO0PA3HOr0 MOBEAECHHUS B OBITY M TPYIOBOM JEITEIIBHOCTH B IEISIX
COXPAHEHHUSI CBOETO 370pPOBbsl M OKpY’KAIOLIEH NPUPOIHON cpeabl, 0CO3HABATh
OIACHOCTb BO3/CHCTBUS HA JKMBbIE OPraHU3MBbI OIIPEIEIEHHBIX BEIIECTB, TIOHUMAs
cmbici nokazarensas [IJIK, mosicHATP Ha mnpuMepax crnocoObl yMEHBLIEHUS U
MPEAOTBPALIEHUS UX BPEIHOTO BO3JICHCTBHS HA OPraHN3M YEJIOBEKA;

Uis 00yYaronIMXCcs ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3/I0POBBSI: YMEHHE
OPUMEHATh 3HAaHUS OO0 OCHOBHBIX JOCTYNHBIX METOJAaX ITO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUN;

JUISL  CHENbIX M CIA0OBHIAIIMX OOYyYarOIUMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmyt.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOEHHS OPTraHUYECKUX COEIMHEHUN A. 3
M. byrneposa
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasnl
2.1 [IpenenbHbIE YTI€BOAOPOABI — AJKAHBI 2
59 HenpenenbHble yraeBogOpOAbL: aJIKEHBI, 6 1
AJKaMEHBI, aTKUHBI
2.3 ApomaTuieckue yriaeBog0pOIbl 2
94 [TpupoaHbIE HICTOYHUKH YTIEBOAOPOIOB U 3 1
uX nepepadoTka
Hroro mo pazneny 13
Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeIuHeHust
3.1 Crupter. @enon 3
3.9 Anpaeruasl. KapOOHOBBIE KUCTOTHI. 7 1
CrnosxHble 3¢upsl
3.3 YrieBomsl 3 1




Hroro no pasneny

Pasznen 4. A3oTcoaepxkaiye opranHudecKkue coeuHeHus

13

4.1 ‘ AMUHBI. AMUHOKHUCIIOTHL. benkn 3
Hroro no pazaeny 3
Paspen 5. BeicokoMoJIeKy A pHbIe COeIUHEHUSA

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34




11 KITACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/iesioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie  IIpakTHueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crpoenue atoMoB. [lepuonndeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB /1. 1. Menaeneena
12 Crtpoenue BemniectBa. MHOroo6pasue 4
' BEILIECTB
13 XHUMHYECKUE PEAKITUN 6 1 1
Wroro mo pazneny 13
Pa3nea 2. Heoprann4yeckasi xumust
2.1 MeTais 6
2.2 Hewmeramisl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX )
' BEILIECTB
Uroro no pazaeny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue fI[Sy'—IEHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThI padoThI pecypes:
[IpenMer oprannyecko XuMuu, e€ 1
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHUE.
Teopust cTpOEHUSI OPraHUYECKUX
coenquHenuilt A. M. Byrieposa, eé 1
OCHOBHBI€ TOJI0OKEHUS
[IpencraBnenue o ki1accupuKauu
opraHuyeckux BemiecTB. Homenkmarypa 1
(cucremaTtuyeckasi) ¥ TpPUBHAIbHBIC
Ha3BaHUs OPraHUYECKHUX BELIECTB
AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKUH PSJT
MeraH u 3TaH — NpoCTEUIINE 1
MPEICTABUTENH AJIKAHOB
AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1
OTWIIEH U IPONUIIEH — MPOCTeHIIne 1
MIPEICTABUTENH AJTKCHOB
[Ipaktuueckas padora Ne 1. «[lomyuenue 1 1
ATUJIEHA U U3YyYEHHUE €r0 CBOMCTBY
Ankanuensl. byranuen-1,3 u
MetunoyraaueH-1,3. Iomyuenue 1

CHUHTETHUYECKOTO KayuyKa 1 pe3UHbI




AJKUHBL: COCTaB ¥ OCOOEHHOCTHU
CTPOEHUSA, TOMOJIOTUYECKUI PSI.

10 AlleTuiIeH — NMPOCTEHIINM MPeICTaBUTEIb
AJIKUHOB

11 Brluncnenus 1o ypaBHEHUIO XUMUYECKOU
peakuuu

12 ApeHbl: 6eH301 U TOIy0J. TOKCUYHOCTh
apeHOB

13 ['enernueckas cBsA3b YIiI€BOAOPO/IOB,
IIPUHAUIEKANIMX K Pa3IMYHbIM KJlaccaM
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 NPUPOIHEII ra3 ¥ MOMyTHBIE HEPTIHBIE
ras3sl, He(pTh ¥ MPOIYKTHI €€ mepepaboTKu
[TpuposHbIE HCTOYHUKH YTIEBOIOPOAOB:

15 HPUPOHBII ra3 ¥ MOMyTHbIE HePTSIHbIE
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu

16 Konrtponbnas padora Ne 1 o pazneny
«YTIeBOIOPOIBI»

17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI:
MeTaHoJ U 3TaHoj. BogoponHas cBs3b

18 MHoOroaToOMHBbIE CIIUPTHI: ATUIEHTIIUKONIb U
[JIALEPUH

19 @DeHoJI: CTPOCHUE MOJIEKYIIbI, (PU3NYECKHe
Y XUMHUYECKUE CBOWCTBA, IPUMEHEHUE

20 Anpneruapl: GopmManbaeTuI U
aneTanpaerng. AnieTod

21 OHOOCHOBHBIE ITpeeNIbHBIE KapOOHOBBIE

KHUCJIOTBI: MypaBbUHAs U YKCYCHAs




[IpakTuueckas padora Ne 2. «CBoicTBa

22 pacTBOpa YKCYCHOM KHCIOTBI»
CreapuHOBas U OJIEUHOBASI KUCIIOTHI, KaK

23 MIPEACTABUTENH BBICIINX KaPOOHOBBIX
KHCJIOT

24 Mpli1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCIIOT, UX MOIOIIIee JeiiCTBHE
CrnosxHbIe 3(DUPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. ' MAPOIH3 CIOKHBIX
3¢hupoB

26 Kupsl: runponu3, mpuMeHeHue,
Ouosoruueckas poJib KUpPOB
YrneBoJbl: cOCTaB, KilacCU(pUKaIus.

27 Bakneiimue npencTaBuTeNN: TIIIOK034,
bpyxTO3a, caxapo3a

)8 Kpaxman u nemirono3a Kkak npupoaHbIe
MOJTUMEPHI

29 KonTposabnas padora Ne2 "Hrorosas
KOHTpOJIbHAsI paboTa"

30 AMMHBI: METHJIAMUH U aHUJIMH
AMHHOKHUCIIOTHI Kak aMm(pOTEepHbBIE

31 OpPTaHWYECKHUE COCTUHEHUS, HX
O6uonornyeckoe 3HaueHue. Ilentuabt

32 benku xak npupoHbIe
BBICOKOMOJICKYIISIPHBIE COSTMHEHUS

33 OcCHOBHBIE TIOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUI

34 OCHOBHBIE METOBI CHHTE3A




BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM.

[ImacT™Macchl, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KITACC

Ne
n/n

Tema ypoka

XHUMHYECKUH 3JIEMEHT. ATOM. DJIEKTpOHHAs
KOH(UTYypalusi aTOMOB.

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYCHUS

DJIEeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKHUX 31eMeHTOB /1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHMS AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMUYECKHX DJIEMEHTOB U UX COCIUHEHHUH IO
rpynnaM u nepuogam. 3HaueHUue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHuUs
KOBaJICHTHOM CBs3U. BopopoaHas cBsi3b

BaneHTHOCTB. DNeKTpOOTPUIIATETLHOCTD.
Crenennb okucieHus. Bentectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTPOCHUS

[ToHsTHE O TUCTIEPCHBIX CUCTEMAaX.
HcTuHHBIC U KOJJIOUTHBIC PACTBOPEI.
MaccoBast J10JIs BEeIeCTBa B pacTBOpE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX coeuHeHni. [ eneTnueckas
CBSA3b HEOPraHUYECKUX BEUIECTB, PA3IIMYHbBIX
KJIaCCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MACChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPAILCHNS SHEPIUU TIPH
XUMHYECKHUX PEaKLHAX

10

11

12

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

[Ipaktuueckas pabora Ne 1. «Bnusaue
pa3IuyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PeaKIum»

OnexrponauTnueckas auccouuanus. [lonsarue
0 BoJIopoiHOM Tokasarese (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHUYECKHUX U HEOPTraHMYECKUX BEIIECTB

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE

peakiuu. [TonsTre 00 anexTponnze
pacIiaBoB ¥ pacTBOPOB COJIEHN

13

14

KonTponbnas padorta Nel no paszneny
«Teopernyeckne OCHOBBI XUMHUU»

Mertainnbl, ux nonoxxkenue B [lepuoamueckoit
CHUCTEME XMMUYECKUX 3y1eMeHToB []. M.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAIIJIOB




15

16

17

CrmuiaBbl METaLIOB. DJIEKTPOXUMUYECKUN PsiJT
HaIpsKEHUN METaJUIOB

XUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HAaTpUH, KaJui, KaJablluii, MarHui,

AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUN

18

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
COeTMHEHUN

19

20

21

[IpakTuueckas pabora Ne 2. "Pemienue
AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
«Mertamib»"

Hemeramnbl, nX monoxkeHue B
[lepuonnueckoi cucTeMe XUMHUYECKHUX
anemenToB . 1. MenneneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB
du3znyeckue CBOMCTBA HEMETAJLIOB.
ANIOTpONHS HEMETAIIOB (Ha IpUMepe
KHCIIOpo/ia, cephl, hocdopa u yrieposaa)

22

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COCIMHEHU I

23

24

XuMudeckue cBoMcTBa a3oTa, hocdopa u ux
COETUHEHUN

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHUN

25

[IpumeHeHne BaXKHEUIINX HEMETAIIIOB U UX
COCTUHEHUN

26

O0001IeHrEe 1 cUCcTEMaTH3alus 3HaHUH 110




TteMe «Hemeraisly. Berauciaenus mo
YPaBHEHUSAM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemenue
27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"Hemertanmmsi"»

KonTponbnas padora Ne2 no Temam

28 «Metams» u «Hemeraiuib» 1
29 Heopranmueckue u opraHn4eckue KUCIOTHI. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS

AmdoTrepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPTaHMYECKUX U OPraHMYECKUX
BEIIECTB
Ponb xuMum B obecrieueHNH SKOJIOTHYECKOi,

31 SHEPTEeTUYECKON U MHUIIEBON O€30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMUX HAYYHBIX

32 IIPUHIMIIAX POMBILIUIEHHOT'O IOTY4YECHHUS 1
BaXHEUIIINX BEILECTB

33 YesnoBek B MUpE BEILIECTB U MaTEpPHAJIOB

34 XUMHUS U 30pOBbE YEJIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

* Xumus, 10 knacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.
AxkimonepHoe obmiectBo «M3marensctBo «lIpocBemienue»
» Xumus, 11 xkmace/ I'abpuensia O.C., Octpoymos W.T'., Cnankos C.A.

AxnmonepHoe obuiectBo «M3narenbctBo «lIpocBemenne»

METOINUYECKHUE MATEPHUAJIBI VI YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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