3 -

Pacnonoxenue:
[ara: 2023.09.29 18:42:26+03'00'
Foxit PDF Reader Bepcus: 2023.2.0

MUWHUCTEPCTBO MTPOCBEINIEHUA POCCUVCKOM ®EJIEPAIIIN

MuHucTepcTBO 00pPa30BaHMs, HAYKH U MOJI0AE:xkHON mosmTukn KpacHogapckoro
Kpasi

MyuuuunaasHoe oopasoBanue I1aBioBckuii paiioH

MyHununajabHoe aBTOHOMHOE 0011e00pa3oBaTe/ibHOE YUpeKIeHue
cpeaHsisi o01eodpasoBarenbHas mkoaa Ne 10
uMeHHn AJjiekcest AjsiekceeBuda 3adapsbl cranunbl [aBiioBckoi

PACCMOTPEHO COI'JTACOBAHO Hupexktop MAOY COIL Ne 10
PykoBogutens HIMO yuwuteneir | 3aMecTUTENb TUPEKTOPA MO uM. A.A. 3a0apsi CT.
€CTECTBO3HAHUSA YMP [TaBnoBckoi
E.A. T'opbaroBa T.H.
[Iporokon 3aceqanus [IIMO Ne | A.C. IlleBuenko Ecunenko
1 Pemenue nenarornueckoro
ot «30» aBrycra 2023 r. coBeta Ne 1
oT
«30» aBrycra 2023 r.

PABOYAS ITIPOTPAMMA
(ID 791572)

y4eOHoro npeamera «Xumusi. bazoBbiii ypoBeHb»

st ooyuaroruxcst 10 - 11 kimaccon

Cr. [IaBaosckasa 2023



HHOACHUTEJBHAA 3AIINCKA

[IporpaMMa 1o XUMHM Ha YpPOBHE CpeAHEro o0mero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe denepanpbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoi
denepanun», TpeOOBaHUN K pe3yibTaTaM OCBOEHHS (ernepasibHOM 00pa3oBaTeNbHONW MPOTrPaMMBbI
cpeanero obmiero obpazosanust (POIT COO), npeacrapneHHbIXx B PeepaabHOM TOCYAAPCTBEHHOM
obpaszoBatensHOM crannapre COO, c¢ yuérom Konuenuu mnpenojaBaHus y4eOHOTO mpeaMmera
«Xumus» B 0o0pa3oBaTelbHBIX opraHu3anusx Poccuiickoit denepanuu, pean3yroluX OCHOBHBIC
oOpa3oBaTenbHbIe MPOrPAMMBI, U OCHOBHBIX IMOJIO)KEHUNH «CTpaTeruu pa3BUTHUS BOCIHUTAHUS B
Poccutickoit @enepanuu Ha niepuona n0 2025 rona» (Pacnopspkenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAXOA0OB K pa3pabOTKe MPOrpaMMBbl MO XUMHH, K ONPEAETICHUI0 O0Ilel cTpaTeruu
00y4eHHs, BOCIIUTAHUS U Pa3BUTHs OOYYAIOLINXCS CPEACTBAMHU y4eOHOTo mpeaMeTa «XUMHs» s
10-11 xmaccoB Ha 0a30BOM ypOBHE COCTaBHJIM KoOHIeNTyaibHble nojoxenus PI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH IIEJIeH, COAEp)KaHus, pe3yIbTaToB OOydeHUs M TpeOOBaHUI K YpPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

XuMudeckoe 00pazoBaHue, MOTyIaeMOe BEITYCKHIKAMU 00IIe00pa30BaTeIbHON OpraHU3aIliHy,
SBIIIETCS HEOTHEMJIEMOW YacThl0 HX 00pa3zoBaHHOCTH. OHO CIYKUT 3aBEpPIIAIOIINM 3TAIoOM
pealM3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IEHHOCTEH, MNPUCYIIUX
LIEJIOCTHOM CcHCTEME XHMHYECKOro 00pa3oBaHUS. DJTH LEHHOCTH KacaroTCsl TO3HAHHs 3aKOHOB
MPUPOALI, (OPMUPOBAHUS MUPOBO33PEHUS U OOMICH KYJIbTYphl YENOBEKA, a TAKXKE SKOJIOTHYECKH
00OCHOBAaHHOTO OTHOWICHHUS K CBOEMY 37I0POBBIO M TMPHUPOTHON cpene. Peanmmsyercs xummyeckoe
oOpa3oBaHue OOYdYaIOIMIMXCS HAa YPOBHE CpPEAHEr0o OOIMmEero oOpa3oBaHUs CpPEACTBAMH Y4eOHOTO
npenMera «XHUMHUs», COJEpKaHUEe U MOCTPOECHHUE KOTOPOTO OINPEAEICHBI B MPOrpaMMe IO XUMHUH C
yu€ToM crienuUKN HayKH XUMHUH, € 3Ha4eHUs B MO3HAHWU MPHUPOJBI M B MATEPHATBHON KU3HH
o0miecTBa, a Takke ¢ y4yé€ToM OOIMX Lesled M MPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHME CUCTEMBI cpe/iHero obiero oopazoBanus B Poccuiickoit @enepanuu.

XuMHs KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK HIPaeT OCOOYI0 pOJib B COBPEMEHHOI
LUBWIN3ALMU, B CO3/IaHUM HOBOM 0a3bl MaTepHaabHOM KylbTypbl. OHa BHOCUT CBOW BKIaJ B
(hopMHpOBaHHE PALIMOHATIBHOTO HAYYHOI'O MBIIIJIEHUS, B CO3[JaHUE LIEJIOCTHOTO MPEJCTABIEHUS 00
OKpY)KaIoIlleM MHpEe KaKk O €JUHCTBE IPUPOJIbI M 4YeloBeKa, KOTopoe (opMUpYETCs B XMMHUU Ha
OCHOBE NIOHMMAaHHUS BEUIECTBEHHOI'O COCTAaBa OKPYXKAIOIIEr0 MHpAa, OCO3HAHUS B3aMMOCBS3H MEXKIY
CTPOEHHEM BEILECTB, UX CBOMCTBAMU U BO3MOXKHBIMH 00JIACTAMU IPUMEHEHHUS.

TecHo B3aMMOAEWCTBYS C JPYTMMH €CTECTBEHHBIMM HayKaMM, XMMHUsS CTajla HEOThEMIIEMOM
YacThI0 MUPOBON KYJIBTYpPbI, HEOOXOJMMBIM YCIIOBHEM YCIIEHIHOTO TPyJa U KH3HH KaKIO0ro 4jeHa
obmectBa. CoBpeMeHHas XHMMHS KaK Hayka CO3HMJaTeNbHas, KaK HayKa BBICOKHX TEXHOJOTMH
HampaBjeHa Ha pelieHHe To0aNbHBIX MPoOIeM YCTOWYMBOIO Pa3BUTHUS YEIOBEUYECTBA — CHIPHEBOH,
SHEPreTHYECKOH, MUILEBOM, IKOIOrHYeCKOil 0€30aCHOCTH U OXPaHbI 310POBBS.

B cootBercTBUM ¢ oOmUMMHM TETSAMH W TPHUHIUIAMH CPEIHETO O00IIero oOpa3oBaHUS
conepkanue npeamera «Xumusi» (10-11 kimaccel, 0a30BbIil ypOBEHb H3YUCHHsSI) OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOUIEKYJbTYpHYIO MOJrOTOBKY OOYyYaloIIUXCs, HEOOXOAUMYID UM JUIS
BBIPAa0OTKM MHUPOBO33PEHUYECKMX OPHEHTHUPOB, YCHEIIHOIO BKJIIOYEHHS B JKH3Hb COILIMYMa,
MIPOAOIDKEHHS 00pa30BaHUs B pa3IMUHBIX 00J1aCTAX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHEH.

CocraBisiomuMu nmpeamera « XUMHUsS» SBISIIOTCS 0a30Bble Kypehl — «Opranudeckas XUMUs» U
«O0mas ¥ HeopraHuyeckas: XMMHS», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHHsI KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOI HAyKH: CHCTEMa 3HAHWH [0 HEOPTraHMYECKONW XMMHH (C BKIIIOUEHHEM 3HAHWH U3



o0mmell XUMHK) U OpraHuYecKo Xumuu. GopMUpOBaHWE JAHHOW CHCTEMBI 3HAHWUU MPU U3YYCHUH
npeaMera 00ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT00Opa3usi BEIIECTB HAa OCHOBE
OOIIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa comepkanusi KypcoB — «Opranmueckas xumus» u «OOIIas U HEopraHWdyecKas
XUMHUsD» CHOPMHUpPOBAHA B MPOrpaMMe MO XMMHUHM HAa OCHOBE CHCTEMHOTO MOJX0/Aa K HM3yYCHHUIO
yueOHOro marepuana M OOyCJIOBIIEHA HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAaHUN Ha
ONpENENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHMY4ecKOM XUMHU BEILIECTBA
paccMaTpuBarOTCS HA YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX COCIUHEHUM, a TAaKKe
Ha YPOBHE CTEPEOXMMMUYECKUX U AJIEKTPOHHBIX MPEJICTABICHUN O CTpOeHUU BeiiecTB. CBeneHus 00
U3y4aeMbIX B Kypce BELIeCTBaX JAalOTCS B pPa3BUTUM — OT YIVIEBOJOPOAOB JO CIOXKHBIX
OMOJIOTUYECKH AaKTHUBHBIX COEJMHEHUH. B Kypce oOpraHm4eckoil XMMHUHM TOIYyYalOT pa3BUTHE
copMHpOBAaHHBIE HA YPOBHE OCHOBHOTO O0IEro o0pa3oBaHMs MEPBOHAYAIBHBIC MPEICTABICHUS O
XUMHAYECKON CBS3M, KJIACCU()MKALMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT
UX CTPOEHUs, O XUMUYECKON PEaKLIUH.

Ilon HOBBIM yrioMm 3peHus B ImpeaMere «XuMus» 0a30BOro ypOBHS paccMaTpHUBaeTCA
W3YYCHHBII Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs TEOPETUYECKUH MaTepuan M
(dbakToNornuecKue CBEACHMSI O BEIIECTBAX M XMMHMYECKOH peakuuu. Tak, B 4YaCTHOCTH, B Kypce
«O0masi u HeopraHUYecKas XUMHs» OOYyYaroIIMMCS HPEJOCTaBISETCS BO3MOXHOCTH OCO3HATh
3HAYEHUE MEPUOUUYECKOT0 3aKOHA C OOLIETEOPETUYECKUX U METOJI0JIOTMYECKUX MO3UIMM, TIy0ke
MOHATh UCTOPHYECKOE U3MEHEHUe (DYHKIIUH ATOTO 3aKOHA — OT 0000IIAIoNIeH 10 00BICHSIOMEH U
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMHA O BaKHEWMIIMX BEIIECTBAX, UX COCTaBE, CTPOECHUM, CBOWCTBAX H
MIPUMEHEHUH, & TAKKE O XUMUYECKHUX PEAKLUMSIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX IMPOTEKaHUs
nononHserca B Kypcax 10 m 11  kmaccoB aneMeHTaMM  COAEpXKaHMS, HMEIOLIUMU
KyJIbTYpOJIOTHUECKUIT M NPUKIAJAHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT TOHUMAaHMIO
B3aMMOCBS3U XMMHUH C JPYTUMHU HAyKaMH, PaCKpbIBAIOT €€ pOJib B II03HABATEIBHON U MPAKTUYECKON
NeSITEIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAaXKEHMSI K IIPOLIECCY TBOPUYECTBA B 00JIaCTH
TEOPUHM M NPAKTHUUECKUX MPWIOKEHUH XHWMHH, IOMOTAIOT BBITYCKHUKY OpPUEHTHUPOBATHCS B
OOIIECTBEHHO U JINYHOCTHO 3HAUYMMBIX MTPOOJIEMax, CBSI3aHHBIX C XUMHUEH, KpUTUUECKH OCMBICIIUBATD
MH(OPMALIMIO U TPUMEHATh €€ JUIsl TOIMOJIHEHUS 3HAHUM, pELIEHUS WHTEJUIEKTYalbHbIX U
HKCHEPUMEHTAIbHBIX MCCIIEOBATENbCKUX 3a1ady. B 1enmoMm cojepkaHue ydeOHOTro MpeaMera
«XUMHS» JAHHOTO YpPOBHS M3Y4YEHUS OPUEHTUPOBAHO Ha (OpMHUpOBaHHE Yy OO0ydaromuxcs
MHUPOBO33PEHYECKOH OCHOBBI JJIi NMOHUMaHHUS (PUIOCOPCKUX HAEH, TaKMX Kak: MaTepuanbHOe
€IMHCTBO HEOPraHMYEeCKOr0 M OpPraHMYeCKOro MHUpa, OOYCIOBIEHHOCTh CBOMCTB BEIECTB HUX
COCTaBOM U CTPOEHHEM, MO3HaBAaEMOCTh MPUPOJHBIX SBJIEHUN MYTEM SKCIEPUMEHTA U pEIICHUS
MIPOTUBOPEYUIN MEXKIYy HOBBIMHU (DaKTaMH M TEOPETUUYECKHUMH MPEANOChUIKAMU, OCO3HAHUE DPOJIH
XUMHHM B PEIIEHUH DKOJOTHYECKUX MpoOsieM, a Takke MpodiieM cOepekeHHs HHEPreTHUECKUX
PECYPCOB, CBIPbs, CO3/IaHUsI HOBBIX TEXHOJOTUN U MaTEpPHAaJIOB.

B mutane pemieHus 3aa4 BOCIIUTAHMS, PA3BUTUS M COLMAIM3ALUU OOYYAIOUIUXCS TMPUHSTHIE
[IPOrpaMMOl 1O XHWMHHU TMOAXOJAbI K OIPEIEICHUIO COJEPKAaHUS U IOCTPOCHMS IIpenMeTa
peaycMaTpuBaloT (HOPMUPOBAHHE YHUBEPCAIbHBIX YUEOHBIX JEHCTBMH, HMEIOMUX 0a30Boe
3HAa4YeHHUE JUIsl pa3IMYHbIX BUJOB JEATEIBHOCTU: PEHIeHUs MpolieM, MOUCKa, aHallu3a U 00paboTKH
nH(popMaluy, HEOOXOAUWMBIX MJIs NPUOOpPETeHHs] OmIbITa MPAKTUYECKOM W MCCIeA0BATEIbCKOM
NeSITeIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU XHUMHUH.

B mpaxTuke npernonaBaHus XMMHUM Kak Ha YPOBHE OCHOBHOT'O 001ero oOpa3zoBaHMs, Tak U Ha
ypOBHE cpeiHero odiiero oOpa3zoBaHusl, PU ONPEACTICHUHN COAEPKATEIbHON XapaKTePUCTUKH 1ieNei



W3YyYEHHS] TpEeIMeTa HalpaBICHUEM IEPBOCTETICHHOW 3HAYMMOCTH TPAJAWUIIMOHHO TPU3HAETCS
¢dbopMHpOBaHHE OCHOB XUMHYECKOW HAyKh Kak oOOJacTH COBPEMEHHOTO EeCTECTBO3HAHMA,
MPAKTUYECKON JIEATEIILHOCTH YEIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOH KymbTyphl. C
METOAMYECKONW TOYKU 3PEHHs TAKOW MOJXOM K ONPENETICHUIO LeJed M3YUEeHHUs MpeaMeTa SBISCTCS
BITOJIHE OIIPABJaHHbIM.

CoriacHo TaHHOHM TOYKE 3pEHHsI TIIABHBIMHU IEJISIMU U3y4YCHUs TIpeaMeTa « XUMUs» Ha 0a30BOM
ypoBHe (10 —11 ki1.) ABISAFOTCS:
(bopMHpOBaHHE CHCTEMbl XUMHUYECKMX 3HAHWHA KaKk Ba)KHEHIIEH COCTaBISIONICH €CTECTBEHHO-
HAyYHON KapTHHBI MUpPa, B OCHOBE KOTOPOW JIeXkAT KITFOUEBbIC MOHATHS, (YHIaMEHTAIbHBIC 3aKOHBI
U TEOPUHM XHMMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOGHHE M IIOHMMAaHUE CYIIHOCTH JOCTYITHBIX
0000IIeHUT MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJIGHME C HCTOpUEH HX pa3BUTHS U
CTaHOBJICHUS;
(dbopMHUpOBaHKE U PAa3BUTHE MPEJCTABICHUN O HAyYHBIX METOAAX MMO3HAHUS BEIIECTB U XMMHUYECKUX
peakiuii, HEOOXOJMMBIX I NPHOOPETCHUS YMEHUN OpPUCHTUPOBATHCS B MHUPE BELICCTB H
XUMHAYECKHX SIBJICHUH, UMCIOIIUX MECTO B MPUPOJIE, B TPAKTUYCCKON M IMOBCETHEBHOM JKU3HHU;
pa3BUTHE YMCHHUH U CIIOCOOOB JESATECIBHOCTH, CBS3aHHBIX C HAONIOJICHHEM W OOBSICHEHUEM
XMUMHAYECKOTO 3KCIIEPUMEHTA, COOJIIOICHUEM TIPaBUJI 0€30MacHOr0 00PAICHHUS C BEIICCTBAMHU.

Hapsiny ¢ »TuM, conepikarenbHas XapakTEpUCTHKa IeJed W 3ajad U3ydeHHs IMpenMeTa B
nporpamMMe 1Mo XMMHU YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBHM C HOBBIMU NPHOPHUTETAMH B
cucTeMe cpeaHero obmiero oopasoBanus. CerogHs B MPEMOJaBaHUM XUMUU B OOJIBIICH CTCTICHH
OTHAETCS TPEANIOYTEHHE MPAKTUYECKONH KOMIIOHEHTE COAEp)KaHUs 00Y4YEHHUsI, OPHEHTUPOBAHHON Ha
MOJITOTOBKY BBIMTYCKHHMKA 00111€00pa30BaTeIbHOM OpraHU3alliy, BIJICIOIIEro He Ha0OpOM 3HAHUH, a
(YHKIIMOHATLHON TPAMOTHOCTBIO, TO €CTh CITIOCOOAMHU M YMEHHUSIMH aKTUBHOTO TTOJIYYCHHS 3HAHUN U
MPUMEHEHMS UX B PEabHOM KU3HU JUISl peIICHUs] TPAKTUYECKHX 3a/1a4.

B cBsi3u ¢ 3TUM npu M3ydeHHUHU npeaMera «XUMHs» JTOMHHUpYIOIIee 3HaYeHHE MPUOOpeTaroT
TaKue eI U 33aJIa4i, KaK:

ajanTanus oOydYaromIMXCsl K YCJIOBHSAM JIHHAMUYHO pPa3BHBAIOLIETOCS MHpa, (popMupoBaHue
WHTEIUIEKTYaJJbHO ~ Pa3BUTOW  JIMYHOCTH, TOTOBOW K C€amMoOOpa30BaHUIO, COTPYAHHUYECTBY,
CaMOCTOSITETFHOMY TIPUHSTHIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX JKM3HEHHBIX CHUTYallUsX,
CBSI3aHHBIX C BEIIECTBAMH U MIX IIPUMEHEHUEM;

¢dopmupoBaHue y 00y4yarOIIMXCsl KIFOUYEBbIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIUX
YHUBEpCAJIbHOE 3HA4YEHHE Ul pa3IMYHBIX BUJIOB JESITEIbHOCTH: peEIICHUS MpobieM, IOHUCKa,
aHanmM3a M 00paboTku MHpOpMaM, HEOOXOAWMBIX /s NPUOOPETEHHs OMbITa JEeSATEIbHOCTH,
KOTOpas 3aHMMaeT BaXHOE MECTO B II03HAHMM XUMHM, a TakXke /s OIEHKH C TO3UIUM
IKOJIOTHYECKOM 0€30MacHOCTH XapaKTepa BIHSHHS BEIIECTB H XUMHUYECKUX MPOIIECCOB HA OPTaHU3M
YeJI0BEeKa U MIPUPOTHYIO CPELY;

pa3BUTHE TIO3HABATEILHBIX WHTEPECOB, WHTEIUIEKTYAJIbHBIX W TBOPYECKHX CIIOCOOHOCTEH
o0Oyyaroluxcsi: CHOCOOHOCTH CaMOCTOSITENIbHO NpUOOpeTaTh HOBBIE 3HAHMS 10 XUMUU B
COOTBETCTBUM C >KU3HEHHBIMH HOTPEOHOCTSMH, HCIIOJIB30BaTh COBPEMEHHbIE HH(OPMALMOHHBIE
TEXHOJIOTUH JIJIsl TIOMCKA M aHaju3a y4yeOHOM M HaydyHO-TIOMYJISPHON MH(POPMALUU XUMHUYECKOTO
COJIepKAHUS;

¢dbopMHUpoOBaHHE M pa3BUTHE Yy OOYYarOIIUXCS ACCOIMATUBHOTO U JIOTHUECKOTO MBILIUICHHUS,
HaOJIOAAaTEIEHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOJHMMBI, B YaCTHOCTH,
MIPH TUTAHUPOBAHHUH U TPOBEACHUN XUMHUIECKOTO IKCIIEPUMEHTA;

BOCIIUTaHKUE Y 00ydJaIOMIMXCsl YOKIEHHOCTH B TYMAHUCTHIECKOW HAIPABIEHHOCTH XUMHUH, €€
Ba)XHOH POJIM B PEIICHUH TTIO0ANTBHBIX TPOOIeM palliOHATBHOTO MTPHPOIOTIOIE30BaAHHS, TTOTIOTHEHHS



SHEPreTUYECKUX PECYpPCOB U COXpPAaHEHHUS MPHUPOJHOTO DPABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTHU
OEpe’KHOrO0 OTHOIIEHUS K TPUPOAEC U CBOEMY 3/I0pOBBIO, a TakXKe MPHOOPETeHUS OIbITa
MCIOJIb30BAHUS TIOTYYCHHBIX 3HAHUW JIJISl IPUHSTHS TPAMOTHBIX PEIICHUN B CUTYAIUsIX, CBA3aHHBIX
C XUMUYECKUMU SIBJICHHUSIMH.

B y4eOnom miane cpemHero oOmiero ooOpa3oBaHus NpeAMET «XUMHS» 0a30BOr0 YPOBHS
BXOJIUT B COCTaB IIpeaMeTHOM 001acTi «EcTecTBeHHO-HAYUYHbIE PEMEThD.

OOmiee 4yuCIIO 4YacoB, OTBENEHHBIX IS M3Y4YEHHMS] XMMHHM, Ha 0a30BOM YPOBHE CpPEIHEro
obmero oopa3oBanus, cocrapisieT 68 yacos: B 10 kimacce — 34 vaca (1 gac B Heneno), B 11 kiacce —
34 gaca (1 gyac B Hezeo).

COJAEP/KAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernueckue 0CHOBBI OPraHMYeCKOH XUMHH

IIpenmMer  opraHudeckoll  XuUMHM: €€  BO3HUKHOBEHHE, pa3BUTHE M  3HA4YCHHE
B IIOJIyUEHUU HOBBIX BELIECTB M MaTepuajnoB. Teopus CTpPOCHMsI OpPraHMYECKHX COECOUHEHHM A.
M. BytnepoBa, €€ ocHoBHble moJoXkeHHUs. CTPyKTypHbIE (OPMYIJIBI OpPraHUYECKHX BEILECTB.
I'omonorus, nzomepus. XuMHUecKasl CBS3b B OPraHMUYECKUX COEMHEHUSAX — OJIMHAPHBIE U KpPaTHbIE
CBSI3H.

[IpencraBnenne o kinaccudukalMy OpraHUYECKUX BemlecTB. HoMeHkIaTypa OpraHMYecKux
COEMHEHMH (cucTeMaTHyecKas) M TpPUBHAJIbHbIE HA3BAHUS BaXXHEMIINX MpEICTaBUTENEH KJIaccoB
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJILHBIE METOJbl M3YYEHMs] BEIIECTB M MX MNPEBPAIEHUN: O3HAKOMIIEHHE C
o0Opa3liaMu OpraHMYecKMX BELIECTB M MaTepuajlaMd Ha WX OCHOBE, MOJEIMPOBAHHE MOJEKYI

OpPraHUYECKUX BEIECTB, HAOIIO/IEHHE M ONUCAaHWE JIEMOHCTPAIMOHHBIX OIBITOB MO MPEBPAIICHUIO
OpraHMYECKUX BEIIECTB IIPU HarpeBaHuU (T1aBJIeHHe, OOyTIMBaHUE U TOPEHHE).

YraeBoaopoasl

ATIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHMH psaa. MeraH W 3TaH — mpocTernne
MIPE/ICTaBUTENN AJIKaHOB: (U3NYECKHNE U XUMHUYECKHE CBOMCTBA (PEaKIMHM 3aMELEHUs U TOpeHus),
HaXO0XJECHNUE B IPUPOJIE, TOTYUEHHE U IPUMEHEHUE.

AJKeHBI: COCTaB U CTPOCHHME, 'OMOJIOTMUECKHUH psiA. OTUIEH W NPONMIIEH — MPOCTEHUIINe
NPEJCTaBUTENIN AJKEHOB: (U3MUECKHe U XHMHYECKHE CBOMCTBAa (peaklUuu T'HIPUPOBAHUS,
raJIOT€HUPOBAHNS, THIpaTallii, OKUCIEHUS U MOJIMMEPHU3aLliN), IOJIy4€HNE U IIPUMEHEHUE.

Anxaauensl: Oyraauen-1,3 u werwnOyranueH-1,3: cTpoeHHe, BaKHEHIIME XUMHYECKHE
cBoiicTBa (peakius noiauMmepusanuun). [logydeHre CHHTETHYECKOTrO KaydyKa U pe3HHBI.



AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYCCKUN PsAMl. ALIETUIICH — MPOCTEHIITNI
NPEJCTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (DU3UYECKHME W XUMHUYECKHE CBOMCTBA (peakiuu
TUIPUPOBAHUs, TaJOTEHUPOBAHUS, TUAPATALIMHN, TOPEHUS ), [T0JIyUEHUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (U3MYECKHME W XUMHUYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUS W HUTPOBAHHUA), IOJIYyYEHHE M IPUMEHEHUE. Tonyon. cocmas, cmpoeHue,
Quzuueckue u xumuuecKkue C80UCMBA (peakyuu 2alo2eHupo8aHus U HUMPOBAHUS), NOLYYeHue U
npumenenue. TOKCHYHOCTb ~ APEHOB. 'eneTnueckass  CBA3b  MEXAY  YIJIEBOAOPOJAMH,
MIPUHAUICKALIMMH K pa3InYHbIM KJaccam.

[Ipupoanbie HCTOYHUKH YTIIEBOAOPOI0B. [Ipupoauslii ra3 u nomyTtHble HedTAHbIE ra3bl. HeTh
n e€¢ mnpomcxoxaenue. CrocoObl mnepepabOTKH HE(PTH: MEPEeroHKa, KPEKHHT (TePMUYECKHUH,
KaTalIuTU4eCcKui ), muponus. [TpoaykTsl nepepaboTku HeTH, UX TPUMEHEHUE B IPOMBIIUICHHOCTH H
B ObITY. KaMeHHBII yrojb 1 IPOAYKTHI €ro nepepaboTKH.

OKCIIEpUMEHTAJILHBIE METOJbl WM3YYEHMs] BEIIECTB M WX MPEBPAIEHUN: O3HAKOMIIEHHE C

o0Opa3lamMu IUIaCTMAacC, KaydyyKoB M pe3uHbl, kojuiekiuu «HedTs» u «Yromib», MoaenupoBaHHe
MOJIEKYJ YTJI€BOJOPOIOB U TalOr€HONPOU3BOIHBIX, MPOBEACHNE IPAKTUIYECKON pabOThI: MOIyUYEeHUE
3TUJIEHA U U3YYE€HUE €0 CBOWCTB.

PacuétHble 3a/1a4u.

Bbruncnenus no ypaBHEHUI0 XMMHUYECKON peakiuu (Macchl, 00béMa, KOJIMUYECTBA UCXOJHOTO
BEIIECTBA WJIM MPOJYKTA PEaKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJHOTO U3 MCXOTHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUH).

Kucnopoacoaepxammye oprannyeckne coeinHeHUs!

[IpenenpHble ONHOATOMHBIE CHUPTHI. MeETAaHON U DJTAaHON: CTpPOEHUE, (U3NYECKUue U
XUMHUYECKHE CBOWCTBA (peakuMM C AaKTHUBHBIMH MeETaJlaMH, TajJOre€HOBOJOPOJaMHU, TOpEHHeE),
IIpUMEHEHNE. BomopoaHble CBA3M MEXIy MOJIEKYJaMU CIUPTOB. /[eficTBHME MeTaHOJIa U 3TaHOJIA Ha
OpPraHM3M YEJIOBEKa.

MHoroaToMHbI€ CIIUPTHI. DTHIEHIIMKOIb U INIMLEPUH: CTPOeHHE, PU3NYECKUEe U XUMHUYECKUE
CBOMCTBa (B3aMMOJEICTBHE CO LIETOYHBIMU METAJIJIaMH, KaueCTBEHHAs! pPEaKIisi HA MHOTOaTOMHBIE
cnupThl). JlelicTBre Ha OpraHu3M yenoBeka. [IpuMeHenre runepuHa u 3TUIICHTJTUKOIIS.

@DeHo: CTpOEHHE MOJEKYJbl, (PU3NUYecKre M XUMUYECKUe CBOMCTBA. TOKCHYHOCTH (eHoIa.
[Ipumenenue denomna.

Anbnerunsl U kemonsi. PopManbAeTHl, aleTalbAeTH: CTpOEeHHE, PU3NUECKUE U XUMUUYECKHE
CBOWCTBA (peaklMU OKUCIEHUS M BOCCTAaHOBJIECHHUS, KAueCTBEHHbIE pEaKLUH), MOJIy4eHUE U
IIPUMEHEHHUE.

O/HOOCHOBHBIE Tpe/ebHble KapOOHOBBIE KHUCIOThL. MypaBbUHAas M YKCYCHas KHUCIIOTBI:
CTpoeHHe, (pU3nUecKre U XUMHUYECKHe CBOWCTBa (CBOWCTBa, oOmIMe s Kjacca KHUCIOT, peakuus
sTepudukanyu), TMoiaydeHue u npuMeHeHue. C(CreapuHOBas U OJIEMHOBas KHUCJIOTHI Kak
MIPE/ICTaBUTENH BBICIIUX KapOOHOBBIX KHMCIOT. Mblja Kak COJM BBICHIMX KapOOHOBBIX KHUCJIOT, MX
MOIOIIIEE AECHCTBHE.

Crnoxable 3(UpBl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCIOT. ['MAPOJIN3 CIOXKHBIX 3(PHUPOB.
XKupsl. 'naponns xxupos. IIpumenenne xupos. buonoruueckas posib KUPOB.

VYraeBoasl: cocTaB, Kiaccu(uKalus yriieBojaoB (MOHO-, AM- W MoJUcaxapujsl). [moko3a —
NPOCTEHUIINIA MOHOCAXapHJ: OCOOCHHOCTH CTPOEHHUS MOJEKYJbl, (PU3MUEeCKHe U XUMHUYECKHUE
cBoiicTBa (B3aumoaeiicteue ¢ ruapokcuaoM meau(ll), okucienue aMMuayHbIM PacTBOPOM OKCHJIA
cepeopa(l), BoccTaHoBIeHHE, OpOXEHHME TIIFOKO3bl), HAXOXKACHHUE B MPUPOJE, IPUMEHEHHUE,
ouonornueckas poib. otocunTe3. PPyKTO3a KAaK U30MEP TITFOKO3HI.



Kpaxman u uemmono3a kKak NpupoiHble moiauMepbl. CTpoeHue Kpaxmalla M LEJUTIONO3BI.
du3nyeckue 1 XMMUYECKHE CBOIMCTBA Kpaxmaia (TUIPOJIN3, KaUeCTBEHHAs! PEAKIIHS C HOI0M).
OKCIIEpUMEHTAJIbHBIE METO/Abl W3YYEHMsI BEIIECTB M MX MPEBPALIEHUH: IPOBEJICHUE,

HaOJII0/ICHNE W OMHMCAHHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIHPTOB, KAYCCTBEHHBIE PEAKIIHH
OJIHOATOMHBIX CHUPTOB (OkHUcieHHe »dTaHoia okcuaoMm wenu(ll)), MHOroaToMHBIX CHUPTOB
(B3ammoperictBue TiuiepuHa ¢ ruapokcunom menu(Il)), ampaernmoB (OKHCICHUE aMMHAYHBIM
pactBopoMm okcuaa cepedpa(l) u rumpokcuaom menu(ll), B3ammopeiicTBue Kpaxmajia C HOIOM),
MIPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA paCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3a1aumn.

Bbruuciienus o ypaBHEHHIO XUMHUYECKOH peakuuu (Macchl, 00bEMa, KOJINYECTBA UCXOIHOTO
BEIIECTBA WM MPOJYKTA PEaKIUH 10 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO U3 MCXOTHBIX
BELIECTB UJIU IPOAYKTOB PEAKIIUH).

A3zoTcoepKalye OpraHu4eCKue COeINHEHU.

AMMHOKHCIIOTBl Kak aM(OTepHble OpraHndeckue coeiuHeHus. dusnyeckue U XUMHUUYECKHE
CBOWCTBA aMUHOKHCJIOT (Ha IpuMepe MMLKHa). buongornueckoe 3HaueHne aMUHOKHUCIOT. [lenTuabl.

benkn kak INpupoAHble BBICOKOMOJIEKYJIIpHBIE coequHeHus. llepBuyHas, BTOpHYHas H
TpeTU4Has CTPyKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJKOB: TUAPOJIU3, JAEHATypauus,
KAaueCTBEHHbIE PEAKIIMU HA OEJIKHU.

OKCIIEpUMEHTAJIbHBIE METOJbl W3YYEHHs BEIIECTB W WX MpPEBpallleHui: HaOIIOJeHHE WU

OIIMCAaHUC IICMOHCTpaHI/IOHHI)IX OIIBITOB: [IeHaTypauI/m 6CJIKOB HpI/I HaneBaHI/II/I, IIBCTHBIC peaKLII/II/I
OCIIKOB.

BbIcokoMOJIeKyJIsIpHbIE COeTHHEHHS

OCHOBHBIC TIOHSTHS XHMHH BBICOKOMOJICKYJIAPHBIX COCIHHECHHI: MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, CTEIICHb MOJMMEPH3AIMU, CPEIHSS MOJeKyaspHas mMacca. OCHOBHBIE METOIbI
CHHTE3a BLICOKOMOJICKYJISIPHBIX COCTMHEHUI — TIOJIMMEPH3AIIHs U TIOJIMKOHICHCAIINSI.

DKCIIEpUMEHTAILHBIE METOALl M3YYEHMS BEIIECTB M MX IIPEBPAICHHUI: O3HAKOMIIEHHUE C

oOpa3iamMu NpUPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUyKOB.
MexxnpeIMeTHBIE CBA3H.

Peanuzanusi MeXIpeIMETHBIX CBs3eM IMpH H3ydeHHHM opraHudeckod xumuu B 10 Kiacce
OCYILIECTBIISIETCS Yepe3 UCI0Ib30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U OHATHUH,
SBJIIOILNXCS] CACTEMHBIMM JUISI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOm1re ecTeCTBEHHO-HAy4YHbIE MOHATHA: SIBICHUE, HAy4HBIH (akT, TMIIOTE3a, 3aKOH, TEOpHs,
aHaln3, CUHTe3, KiIaccudukauus, MNEePUOAUYHOCTb, HAOIIOACHUE, H3MEPEHUe, HKCIHEPUMEHT,
MOJIETTUPOBAHUE.

®duszuka: MaTepus, dHEpPrus, Macca, aTOM, DJIEKTPOH, MOJIEKYyJla, SHEPreTUYECKUN YPOBEHb,
BEIIECTBO, TEJO, 00BbEM, arperaTHOE€ COCTOSIHHE BelIecTBa, (GU3NYECKUE BETUUYMHBI U €IUHUIBI UX
U3MEpeHusl.

buonorus: knerka, opraHusm, Oumocdepa, OOMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€IKH, YIIeBOIbI, JKUPbI, (DEPMEHTHI).

I'eorpadus: MuHepabl, TOpHbIE TOPOJIBI, TOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorysa: NUILEBBIE MPOIYKTHI, OCHOBBI PAlMOHAIBHOTO IHUTAHMS, MOIOIIUE CPEACTBA,
JIEKapCTBEHHbIE M KOCMETMYECKHE IIperaparbl, MaTepHajbl U3 HUCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KJIACC



OBLIASA 1 HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHUH

XuMudeckui  dmeMeHT. AToMm. Snpo aroma, HM30TONBL.  DJEKTPOHHAs  00OJOYKa.
DHepreTHYecKue ypOBHH, MOJYPOBHH. ATOMHbIE opOuTand, S-, p-, d- amemeHTbl. OcoOeHHOCTH
pacripesieieHus] 3JEKTPOHOB 110 OpOMTAIsIM B aroMax 3JEMEHTOB MEpPBBIX YETBIPEX IMEPHUOAOB.
DeKTpoHHas! KOH(UTYpALUs aTOMOB.

Ilepnonnueckuit 3akoH u  lIlepuommueckas cucreMa XUMHUYECKHX  3JIeMeHTOB [l
W. MenneneeBa. CBs3p nepuoauueckoro 3akoHa U Ilepuonmyeckoil CUCTEMBI XMMHMUYECKHUX
anementoB Jl. WM. MenneneeBa ¢ COBpEMEHHOW Teopued CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHMsI CBOMCTB XUMHMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM IPOCTHIX M CJIOXKHBIX BELIECTB IO
rpynnaM u nepuogam. 3HaueHue MepUoJINYECKOro 3aKOHa B pPa3BUTHH HAYKHU.

Crpoenue BeniecTBa. XUMUYECKas CBA3b. BUbl XuMHUUYECKOH CBSA3M (KOBaJICHTHAs! HEMOJISIpHAsT
U TIOJIsIpHAsi, MOHHAs, MeTaJInyeckas). MexaHu3mbl 00pa3oBaHMsI KOBAJIEHTHOW XMMHUYECKOH CBS3U
(oOMeHHBIH u JIOHOPHO-aKIETITOPHBIN). Bonoponnas CBSI3b. BanenTtHoCTb.
DnexTpooTpuuaTesibHOCTh. CTeneHb OKUCIEHUs. IOHBI: KATUOHBI U @HUOHBI.

BemectBa MOJNEKYJISPHOrO W HEMOJEKYJISPHOIO CTPOEHHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BeulecTBa. THUMNBl KPUCTAUIMYECKUX pPEIIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAUIMYECKON PEIIETKH.

IlonsaTe o nucnepcHbIX cucremax. VCTMHHBIE M KOJUIOMAHBIE pacTBOpbL. MaccoBas 1o
BELIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coequHeHuil. HoMeHknaTypa HEOpPraHMYeCKHX BEIIECTB.
I'enernyeckas CBSA3b HEOPraHMYECKHUX BEIIECTB, IPUHAICKAIMX K PA3IMUHBIM KJIaccaM.

Xumunyeckass peakuus. Knaccupukanus XUMHYECKMX peakuuid B HEOPraHWYecKoW W
OpPraHMYEeCKON XHMMHHU. 3aKOH COXPAHEHHS MAacChl BEIECTB, 3aKOH COXPAHEHHUS U MpPEBpallCHUS
SHEPrUU NMPU XUMUYECKUX PEaKIUAX.

CkopocTh peakumu, €€ 3aBUCHUMOCTb OT pa3iIMyHbBIX (axTopoB. OOpaTUMbIE peaKIHHU.
Xumndeckoe paBHoBecHe. DaKkTOPHI, BAMSAIONIME HA COCTOSHUE XMMUUYECKOTo paBHOBecHs. [IpuHimn
Jle Ularense.

Onexkrponautuyeckas auccouuanus. CuibHble M ciabble A1eKTpoiauThl. Cpena BOIHBIX
pacTBOpOB BEILECTB: KUCIIas, HEUTpaJIbHAs, II€JI0YHAsl.

OKHCIIUTENTBHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

OKClepuMEHTAIbHbIE METO/Ibl U3YUYEHHsI BEIIECTB M UX MPEBPALICHUH: 1eMOHCTpaIus TalOIuil

«ITepuoanyeckas cucrema xumudyeckux osjemeHToB JI. WM. MeHneneeBa», u3ydeHUE MOJEIEH
KPUCTAJUTHIECKUX pPEemETOoK, HabI0IeHue
U ONHCAHHE JIEMOHCTPAI[MOHHBIX U JTAOOPATOPHBIX OIBITOB (Pa3okKeHUe MEePOKCHIA BOJIOpPOAa B
MPUCYTCTBUU KaTalIN3aTOPa, ONPEEICHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATBHOTO
WHMKATOpa, PeaKIMi MOHHOTO 00MeHa), MPOBEACHHUE MPAKTUYECKON paboThl «BiusiHIe pa3TuIHbIX
(hakTOpOB HA CKOPOCTh XUMUYECKON PEAKITHI.

PacuérHbie 3a1a4u.

Pacuérel mo ypaBHEHMSM XMMHMYECKUX PEAKLUH, B TOM YHUCIIE TEPMOXUMHUYECKHE PACUETHI,
pacuéThl ¢ UCIOJIB30BAHNEM TOHATHUS «MACCOBasi A0S BEIIECTBAY.
Heopranuueckasi xummusi



Hewmeramnbl. [lonoxxenne HemetaioB B [lepuoanyeckoil cucTeMe XUMHYECKUX AJIEMEHTOB /.
. MenneneeBa u 0cCOOEHHOCTH CTPOCHUS aTOMOB. PHU3MUECKUE CBOMCTBA HEMETAIUIOB. AJUIOTPOIHS
HEMETAIIJIOB (Ha IMpUMepe KUCIopoaa, cepbl, pochopa u yriepona).

XUMHUYECKHE CBOMCTBA BAXKHEUIITUX HEMETAJIOB (TaJIOTeHOB, cepbl, a30Ta, Gocdopa, yraepoaa
Y KPEMHHUSI) U UX COCIMHEHUM (OKCUJIOB, KUCIOPOACOIEPKAIIUX KUCIIOT, BOJIOPOIHBIX COSAMHEHUI).

[IpumeHeHne BaXKHEUIIINX HEMETAIUIOB U UX COCMHEHUN.

Mertamunbl. [lonoxenue MeraiioB B llepuogmyeckoil cucremMe XUMHUYECKHX 3JIeMEHTOB [l.
N. MenneneeBa. OcoOCHHOCTH CTPOEHHUS SJEKTPOHHBIX 000JI0YeK aToMOB MeramioB. OOmue
¢uzmveckue cBolicTBa MeTawioB. CIUIaBbl METAIOB. DJEKTPOXMMHYCCKUN sl HAIPsHKCHUH
METaJLJIOB.

XUMHYECKHE CBOMCTBA BAXKHEUIIINX METAJIOB (HATPUH, KWW, KadbI[Ui, MarHui, aJllOMUHUMH,
LIUHK, XPOM, JK€JI€30, MEJIb) U UX COCIMHEHUM.

OO61mue cnocoObl MoTy4YeHs MeTauIoB. [IpruMeHeHrne MeTaioB B OBITY U TEXHHKE.

OKCIEPUMEHTAIbHBIE METO/Ibl U3YYEHHUs BEIIECTB U MX MPEBPALICHUN: W3YYEHUE KOJICKIIMHU

«MeTaJuIbl M CIUTaBbI», 00Pa3I[0B HEMETAJIOB, pEIICHNE SKCIICPUMEHTAIBHBIX 33J1a4, HAOJII0ICHUE U
OMMCaHUE JACMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OIBITOB (B3aMMOJICHCTBHE THIPOKCHIA ATFOMUHUS
C pacTBOpaMH KHUCJIOT U IIIEJIOYCH, KAaUeCTBEHHBIC PEAKIIMM Ha KATHOHBI METaJLIOB).

Pacuérnpie 3a1aun.

Pacuérel mMacchl BemecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wik 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, pacuéThl Macchl (00BEMA, KOJIMYECTBA
BEILIECTBA) MTPOJIYKTOB PEAKIIMH, €CITU OJIHO U3 BEILIECTB UMEET MPUMECH.

XMMHS U )KU3Hb

Ponp xumum B 00CCHICUCHHHM 3KOJIOTMYECKOM, SHEPreTHYECKON M THUIIEBON 0€30MacHOCTH,
pa3BuThU MeauUMHBL. [IoHATHE 0 HAYYHBIX METOJAX MTO3HAHUS BEIIECTB U XUMHUYECKUX PEAKLIUN.

[IpencraBienust 00 OOMIMX HAYYHBIX MPHUHIMIIAX MPOMBIIIJICHHOTO MOMYYEeHUS BaKHEUIITUX
BEIIECTB.

UenoBek B MHUpE BEIIECTB M MaTEpPUAJOB: Ba)XHEHIINWE CTPOUTEIBHBIE MATEPHAIIbI,
KOHCTPYKIMOHHBIE MaTepuajibl, KpacKH, CTEKJIO, KEpamMuKa, MaTe€pUualibl ISl JJIEKTPOHUKH,
HaHOMaTepHaJIbl, OPraHUYECKHUE U MUHEPAIbHBIC YI00OPECHHUS.

XUMUA U 3I0POBbE YEJIOBEKA: MPABUIIA UCIOJIb30BAHUS JIEKAPCTBEHHBIX MPEMapaToB, MpaBuia
0e30I1acHOro HCITOIb30BaHUS MIpEIaparoB OBITOBOM XUMHUU
B MMOBCEIHEBHOM JKU3HU.

MeXnpeIMETHBIC CBSI3U.

Peanuzamust MeXnpeaIMeTHBIX CBS3€H MpH U3y4YeHUU OO0IIel W HeopraHudecko xumuu B 11

KJIacCe OCYIIECTBIIIETCSl Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUN, TaK U
MIOHATHM, SBISIOIIUXCS CUCTEMHBIMU JJIs1 OTJIEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHATHUSA: HAY4HbIH (DaKT, TUNOTE3a, 3aKOH, TEOpHs, aHaIU3,
CUHTE3, KJIaccu(uKaIus, nNepuoIM4YHOCTb, HAOI0JEHUE, SKCIIEPUMEHT, MOJECIIMPOBAHNE, U3MEPEHHE,
SIBJICHUE.

®dusuka: marepusi, JHEpPrus, Macca, aroM, 3JIEKTPOH, IMPOTOH, HEHUTPOH, HOH, H30TOI,
PallMOAaKTUBHOCTb, MOJIEKYJA, JHEPreTMYECKUil ypOBEHb, BELIECTBO, TeNO, OOBEM, arperaTHoe
COCTOSIHUE BEIECTBA, GPU3NUECKHE BEIMUUHBI U €IMHUIIBI X U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opranusM, sSKocUcTeMa, duocdepa, MaKpo- 1 MUKPODJIEMEHThI, BATAMHHBI,
0oOMEH BEIIECTB B OpraHU3Me.

I'eorpacdus: MuHepasbl, FOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOTIAEMbIE, TOIIIUBO, PECYPCHI.



TexHoyorus: XuMHUIecKas MIPOMBINIJICHHOCTh, MCTAJUTYprus, IMPOU3BOACTBO CTPOUTCIBbHBIX
MaTcpuraioB, CEJIbCKOXO03S1CTBEHHOE IMpOU3BOACTBO, nuiieBas MNPOMBIINIJICHHOCTD,
(bapMaHeBTI/I‘-IQCKaSI IPOMBIINIJICHHOCTDB, IIPOU3BOJACTBO KOCMETHUYCCKUX IIPCIIapaToB, MPOU3BOACTBO
KOHCTPYKIMOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA ITPOMBIINIJICHHOCTh, HAHOTCXHOJIOTHH.

INTIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMSA ITPOI'PAMMSBI 110 XMW HA BA30BOM
YPOBHE CPEJJHEI'O OBILET'O OBPA3OBAHUWA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylIbTaTaM OCBOCHHS O0yUYaIOIUMUCS TPOrpaMM
cpenHero ooOmero oOpa3oBaHMsl (JIMYHOCTHBIM, METANpEAMETHBIM U IpeaMeTHbIM). HayuHno-
METOAMYECKONW OCHOBOM ISl pa3pabOTKH IUIAHUPYEMBIX PE3yJIbTATOB OCBOSHHSI IIPOTPAMM CPETHETO
0011ero 00pa3oBaHuUs SBIISETCS CHCTEMHO-ICATETbHOCTHBINA MOIXO/I.

B cooTBeTcTBMM € CHCTEMHO-ACSTEIBHOCTHBIM IMOJIXOAOM B CTPYKTYypE JHMYHOCTHBIX
pE3yNbTaTOB OCBOCHHUS IpeameTa «XHMHs Ha YPOBHE CPEIHEro oOIiero oOpa3oBaHMs BbIIEICHBI
CJIETYIOIIINE COCTABISIONINE:

OCO3HaHME OOYYAIOUIMMUCA POCCUICKONW Tpa)KTaHCKOH HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIIPEIEIIEHUIO;

HaJIMYMe MOTUBAIIUH K 00yUEHUIO;

[[EJICHAIPABICHHOE DPAa3BUTHE BHYTPEHHHUX YOSKICHWN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUYECKUX TPAAULINIA 6a30BOM HAyKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaroIIMUXCS pPYKOBOJACTBOBATbCS B CBOCH JIESTEIHHOCTH
[IEHHOCTHO-CMBICTIOBEIMH ~ YCTAHOBKAaMH, TPUCYIIMMH  LEJIOCTHOH  CHCTEME XHMHYECKOTO
o0pa3oBaHus;

HaJINYME MPABOCO3HAHUS 3KOJOTMUYECKON KYJIBTYpPhl U CIIOCOOHOCTH CTAaBUTh IIENTU U CTPOUTH
KU3HEHHBIC TUTaHBI.

JIMYHOCTHBIE pe3yIbTaThl OCBOCHHUS MpeaMeTa «XUMHUS» JOCTUTalOTCs B €IUHCTBE Y4eOHOU U
BOCIIUTATEIILHON JIEATEIBHOCTH B COOTBETCTBHM C TYMaHHCTHYECKUMH, COIMOKYJIbTYPHBIMH,
TyXOBHO-HPABCTBEHHBIMH IEHHOCTSIMA W HJICAIaMU POCCHICKOTO T'Pa)XTaHCKOTO OOIIeCcTBa,
NPUHATBIMA B OOIIECTBE HOPMAaMH W TPaBHJIAMH TIOBEICHHUS, CIOCOOCTBYIONIMMH IIPOIIECCaM
CaMOTIO3HAHUSI, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O0yUJaFOIIAXCSI.

JINYHOCTHBIE Ppe3yabTaThl OCBOCHHUS TNpeAMeTa «XUMHs» OTPaXaroT c(HOpMUPOBAHHOCTD
OIbITA MO3HABATEILHON U MPAKTUYECKOH JeATeIbHOCTH 00y4aroIUXCs MO pealn3alu MPUHATHIX B
00I11eCTBE 1IEHHOCTEH, B TOM YHCIIE B YAaCTH:

1) rpaaaHCKOTr0 BOCIUTAHUS:

0CO3HaHHS OOYYAIOMIMMHUCS CBOMX KOHCTHTYIMOHHBIX TIpaB M OOS3aHHOCTEH, YBaKCHHUS K
3aKOHY U MPABOIOPSAKY;

MPEJCTaBICHUS O CONMANBHBIX HOpMax W TMpaBWIaX MEXIUYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE;



TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATENbHOCTH NPU CO3JAHUH Y4YEOHBIX MPOEKTOB,
pelieHny yueOHbBIX U MMO3HABATENIbHBIX 33124, BEITOJTHEHIUH XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh W TIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTYMEHTHI APYTUX MPH
aHaJM3e pa3IMYHBIX BUJOB YUEOHOH NesSTETbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

LIEHHOCTHOT'O OTHOILIEHUS] K UCTOPUYECKOMY U HAyYHOMY HacClIeJIUI0 OT€YECTBEHHON XUMHUU;

YBaXKEHHsI K MPOLECCY TBOPUYECTBA B OOJACTH TEOPUU U MPAKTUUYECKOTO MPUMEHEHHS] XUMUH,
OCO3HaHHUS TOTO, YTO JOCTHKEHHSI HAYKU €CTh Pe3yNbTaT UIUTEIbHBIX HAOIIOJACHUN, KPOIOTIUBBIX
9KCIIEPUMEHTAIbHBIX MIOMCKOB, TOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB;

MHTEpeCca U MO3HABATEIbHBIX MOTHBOB B ITOJYYSCHHH U MOCIEAYIOIIEM aHalu3e HHPOpMAaLU O
MEPEOBBIX JOCTHKEHHUIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS

HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO OBECHHUS;

CIIOCOOHOCTH  OIEHMBATh  CUTYyallud,  CBSI3aHHbIE C  XUMHUYECKUMHU  SIBJICHUSMU,
U TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHHBATh CBOE TMOBEJACHHE M TIOCTYNKHM CBOMX TOBApUIIEH C MO3MUIHIA
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE TOCIIECTBHIA ATHX ITOCTYIIKOB;

4) opMupOBaHUS KYJIbTYPbI 310POBbSI:

[IOHMMAaHMs 1IEHHOCTEH 3J0poBOro M 0Oe3omacHOro obOpas3a JKU3HHM, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DU3NYECKOMY U IICUXHUYECKOMY 3/I0POBBIO;

coOroieHHsI PaBUiI 6€30MacCHOr0 OOpAIEHUS C BEIIECTBAMU B OBITY, TOBCEAHEBHON KU3HU U
B TPYAOBOH J€ATEIHHOCTH;

MMOHUMAaHUS [ICHHOCTH TPaBUI WHIMBUAYAIBHOTO U KOJUIEKTHBHOTO 0€30MacHOT0 MOBEICHHUS B
CUTYAIUSX, YTPOXKAIOUIUX 3I0POBBIO U KHU3HU JIIOJIEH;

OCO3HAHUs TOCIEACTBUM M HENPUATHS BPEIHBIX MPHUBBIYCK (YMOTPEONICHUS aTKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

5) Tpy/10BOT0 BOCIUTAHUS:

KOMMYHUKAaTHBHOH  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIEIOBATEIbCKONH  JEATEIbHOCTH,
OOIIIECTBEHHO TTOJIE3HOM, TBOPUECKON U APYTHX BUAAX JEATCITHHOCTH,

YCTaHOBKM Ha aKTUBHOE YyYacTHE€ B PEIICHUH MPAKTHUECKUX 3a7ady COIMAIbHOU
HaIMpaBJIEHHOCTH (B paMKaX CBOETO KJacca, MIKOJbI);

MHTepeca K MPaKTUYECKOMY M3YUEHHUIO NMpodeccuil pa3inyHoro poja, B TOM 4HCJe Ha OCHOBE
MIPUMEHEHHUS TTPEIMETHBIX 3HAHUH 0 XUMHH;

YBaKEHUS K TPYIY, JIIOJSM TPYAa U pe3ylibTaTaM TPYIOBOU AESTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBHIYAIBHOW TpaeKTopuu oOpa3oBaHUs, Oymymie
npodeccuy W peanu3alii COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEN 00IIECTBa;

6) 3K0JI0rMYecKOro BOCIIMTAHUS:

HKOJIOTUYECKU 11€JIeCOO00Pa3HOr0 OTHOIIEHHsSI K TNPHUPOJE, KaK HCTOYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3emIie;

MOHUMAaHUS TI00aTBbHOTO XapakTepa JKOJIOTUYECKUX MpoOIeM, BIMSHHS SKOHOMHUYECKUX
MPOIECCOB Ha COCTOSIHUE MTPUPOAHON M COLIMATBHOM CPEbI;

OCO3HAHHUS HEOOXOIUMOCTH HCIIOIB30BAHUS JTOCTH)KCHUH XWMHHU ISl PEUICHHS BOIPOCOB
paMoOHATFHOTO TPUPOIOTIOIH30BAHUS;



AKTUBHOT'O HETIPUSTHUS ICUCTBUM, TPUHOCAIIUX BPE] OKPYKAIOIIEeH TPUPOTHOMN cpeae, YMEHUS
MIPOTHO3UPOBATh HEOIArONPUATHBIC 3KOJOTUYECKHE MOCIEICTBUS MPEANPUHIMACMBIX JEHCTBUN U
MpeA0TBpAIIATh UX;

HaJU4Usl Pa3BUTOTO SKOJOTUYECKOrO0 MBIIUICHUS, 3KOJOTHYECKON KYJIbTYpbI, OIBITA
NESTEIbHOCTH ~ DKOJIOTMYECKOM  HAIpaBJIEHHOCTH, YMEHHUS  pPYKOBOJCTBOBATbCSI HUMU B
M03HABATEIbHON, KOMMYHHUKATUBHOM M COIMAILHOM MpPAaKTHKE, CIIOCOOHOCTH U YMEHUS aKTHUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMopoOuu;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAYK{ U OOILIECTBEHHOM MPAKTUKH;

MOHUMAHUS CIEeUU(DUKH XUMUM Kak HayKd, OCO3HaHUs e ponu B (HOPMHUPOBAHHH
palMOHATBFHOTO HAYYHOTO MBILIUICHUS, CO3JaHUM LEJIOCTHOTO TMPEACTaBICHUS 00 OKpy)Karolem
MHUpE KaK O €JUHCTBE IIPUPOJIbI U YEJIOBEKA, B I03HAHUU ITPUPOAHBIX 32aKOHOMEPHOCTEN U PELICHUU
po0JIeM COXpaHEeHUsI IPUPOJTHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUH [UIsl COBPEMEHHOH LMBUIM3alMU: B €€
T'YMaHUCTHYECKON HAIIPaBICHHOCTH M BaXXHOW POJIU B CO3JaHUU HOBOW 0a3bl MaTepHaIbHOM
KYJIbTYpPbI, PEIICHUU TI00ANbHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOU,
SHEPTeTUYECKON, MUILIEBOM U IKOJOTUUECKOW O€30MaCHOCTH, B PA3BUTUU MEIUIIMHBI, 00€CIIeueHUN
YCIIOBHIA YCIICIITHOTO TPYZAA U KOJOTHYECKH KOM(OPTHOHN JKU3HU KAXKI0TO WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM  IPAaMOTHOCTH: IOHUMAaHHUS  CYUIHOCTM  METOJOB  IIO3HAHWA,
HCIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh IOJy4YaeMble 3HAHUS JUIs
aHalM3a U OOBSICHEHUS SIBICHUI OKPYXKAIOIIEr0 MUPA U MPOUCXOISAIIUX B HEM U3MEHEHUH, yMEHUS
JienaTh 00OCHOBAaHHbBIC 3aKIIOYCHHsS] HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS JAaHHBIX C IIENIBIO
MOJIyYEHUs1 JJOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOIB30BAaTh XUMUYECKUE 3HAHHS ISl pElIeHUs MpodsieM B
peanbHBIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K MO3HAHUIO U MCCIIeI0BATEIbCKON eI TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTM K HEINpPEphIBHOMY OOpa3oBaHUI0 U C€amMO00pa3oOBaHMIO, K
AKTUBHOMY TTOJIYYEHHUIO HOBBIX 3HAHUHW TT0O XUMUU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSAM TPy/ia B pa3IMUHBIX chepax NpodecCHOHATbHON AESITETbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTanpeaMeTHbIe Pe3yabTaThl OCBOCHUS YYEOHOTO TpeaMeTa «XHUMHUS» Ha YPOBHE CPEIHETO
o01mero 00pa3oBaHus BKIIFOYAIOT:

3HaYUMBbIe I (OPMHUPOBAHUS MHMPOBO33PEHMS] OOYHYAIOIIUXCS MEXIUCHUIIIIMHAPHBIE
(MeXIpeIMeTHbIE) OOIIeHAYYHBIC TTOHSATHS, OTPAKAIOIINE IETIOCTHOCTh HAYYHOW KapTHUHBI MUpPA H
crenuuKy METOJOB TO3HAHHs, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, BIEHUE, POIeCcC, CHCTeMa, HayUHbIN (haKT, MPUHIUI, TUIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCCleJ0BaHNE, HAOTIOICHIE, U3MEPEHHUE, SKCIIEPUMEHT U JPYyTue);

YHHUBEpCcaJbHble y4ueOHbIE JeHCTBUS (ITO3HABaTEIbHbIE, KOMMYHUKATUBHBIE, PETYyISTHBHBIE),
obecrieunBaronye (GopmupoBaHue (PyHKIIMOHAIHPHOW TPAMOTHOCTH W COLMAIBHON KOMIIETCHITUH
o0yJaronumxcs;



CIOCOOHOCTh o0yyaromuxcs UCIIOJIB30BaTh OCBOCHHBIE MEXIUCLUIITIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HaHUS M YHHUBEpCAIbHbIC yueOHbIEC EHCTBUS B TO3HABATEIBHON M COIIMATIBLHOM
IIPaKTHKE.

MertanpeaqMeTHble  pe3ysbTaTbl  OTPAXKarOT  OBJAJAECHHWE  YHUBEPCAJIBbHBIMU  Y4€OHBIMU
[103HABATEJIbHBIMA, KOMMYHUKAaTUBHBIMU U PETYJISITUBHBIMU JACHCTBUSAMH.

OBnaneHne YHUBEPCAJIbHBIMHA y'—l@ﬁHbIMI/l Nno3HaBaTEJIbHbIMH HeﬁCTBHﬂMI/I:

1) 6a3oBble JiOrUYecKHe JeiicTBUS:

CaMOCTOSITENILHO ~ (OPMYJIMPOBATH ¥ aKTYalIM3UpPOBaTh MPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBarth;

OMpeNeATh IEIH JICITCIIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPHH WX JOCTHXKCHHS,
COOTHOCHUTB PE3YyJIbTaThl AEATEIHLHOCTHU C MOCTABICHHBIMU LIETSIMU;

WCIIOIb30BaTh TP OCBOCHUHM 3HAHWUW MNPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble MPU3HAKKM TOHATUA M  YCTAHABIMBATh WX  B3aUMOCBSI3b,  HCIIOJIBH30BATh
COOTBETCTBYIOIINE TIOHATHUS JUIsI OOBSICHEHUS OT/ICBHBIX (DAKTOB U SBIICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHH TS KJIACCU(DUKAIIUY BEIISCCTB U XUMHUYCCKHUX PEAKITHA;

YCTaHABIIMBATh MIPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYXJICHUS (MHIyKTHBHBIC, JICTYKTUBHBIC, TI0 aHAJIOTUU), BBISIBIATH
3aKOHOMEPHOCTH U TPOTHBOPEYMS] B PACCMATPUBAEMbBIX SIBICHUAX, (DOPMYIHpPOBATH BBIBOJABI H
3aKJTIOYCHUS,

MPUMEHITh B TpOIlecce MO3HAHUS, HCIOIb3yeMble B XHMHH CHMBOJHMYECKHE (3HAKOBBIC)
MOJIeTIH, TIPeoOpa3oBhIBATh MOJIEIbHBIC MPEACTABICHHUS — XUMHUYECKUN 3HAK (CMMBOI) DIIEMEHTA,
Xxumuueckas Gpopmysa, ypaBHEHHE XUMUYECKOW PEaKIIUU — MPU PEIICHUH YYEOHBIX MO3HABATEIbHBIX
U TIPaKTUYECKHX 3aJla4y, NPUMEHSATh HA3BAaHHBIC MOJICIbHBIC MPEICTABICHUS JIUISI BBISBICHHUS
XapaKTePHBIX MPU3HAKOB N3YYaeMbIX BEIIECTB M XUMUICCKHIX PEAKITHIA.

2) 0a30BbIe HCCJIeN0BaATENbCKUE e CTBUS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMHUYCCKUX PCAKITUH;

dbopMynupoBaTh LE€TM M 33JaYd  UCCIEJOBAHMS, WCIIOJIb30BAaTh IMOCTABIEHHBIE U
CaMOCTOSITENNbHO CHOPMYITUPOBAHHBIE BOMPOCHl B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI IS
(hopMUpOBaHUS TUTIOTE3HI IO TPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYKICHUM;

BNIQ/IETh HABBIKAMU CAMOCTOSITEILHOTO IJIAHUPOBAHUS U TPOBEACHHUS YUYCHUUYECKUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUs HAOIIOaTh 3a XOJOM TPOIECCa, CaMOCTOSTEIBHO
MIPOrHO3UPOBaTh €ro pe3yibTar, (GOpMyIupoBaTh OOOOLIEHUS U  BBIBOJABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3yJbTaTOB HCCJIEIOBAHMS, COCTaBIATH OOOCHOBAHHBIA OTUET O MPOJEITAHHOU
pabore;

MPUOOPETaTh OMBIT YICHHYECKON HCCIIeI0BATEIbCKONW M MTPOSKTHOM JesITeIbHOCTH, TPOSBIISTH
CIOCOOHOCTH U TOTOBHOCTh K CAMOCTOSATEIHLHOMY TOUCKY METOJIOB PEIICHHUs MPaKTUYECKUX 3a/1ad,
MPUMEHEHHIO Pa3JTUYHBIX METO/IOB TTO3HAHUS.

3) paGora ¢ nngopmanmei:

OPUEHTUPOBATLCS B PA3IMYHBIX MCTOYHHUKAX WH(OpManwu (HayIHO-TIOMYJISIpHAS JINTEPaTypa
XUMHUYECKOTO COJCp)KaHMsI, CIPaBOYHBIE TMOCOOMS, pecypchl VIHTEpHeTa), aHaIu3upOBaThH
WH()OPMAIIHAIO PA3TUYHBIX BHJIOB U ()OPM IIPEICTABICHHS, KPUTHICCKHU OIIEHUBAThH € JOCTOBEPHOCTH
Y HETIPOTHBOPEUYUBOCTH;



bopMyIHpOBaTh 3aNMpoChl W TMPHUMEHATh pPA3JIUYHbIE METOIbI IPH TIOUCKE W OTOOpe
nH(popManuy, HeOOXOAMMOMH JIJIsl BBIMIOTHEHUS YU€OHBIX 3a/1a4 ONMPEAeIEHHOTO TUTIA;

MPUOOpPETaTh OMBIT WCIOIH30BAHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH |
Pa3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTUMAIBHYIO (GOpMYy TpeacTaBiICHHUS WHGOPMANUU (CXEMBI,
rpaduKu, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHUE);

WCIIOJIb30BaTh HAYYHBIN SI3BIK B KAYECTBE CPEICTBA MPU paboTe ¢ XUMHUYECKOW MHPOPMAITUECH:
MPUMEHSTh MEXKIpeAMETHbIe ((PU3NYEeCKUe W MaTeMaTHYECKUE) 3HAKH M CUMBOJBI, (HOPMYIIHI,
a00peBHaTypbl, HOMEHKIIATYPY;

HCIOJIb30BaTh U MPe0oOpa30BhIBATH 3HAKOBO-CUMBOJIMUECKUE CPEICTBA HATIISITHOCTH.

OB.TIa)IeHI/Ie YHUBEPCAIBbHBIMU KOMMYHUKATUBHBIMU JeHCTBUSIMM:

3a7aBaTh ~ BOMNPOCBI 10  CYHNIECTBY  OOCYXTaeMoil  TeMbl B  XOJA€  JHaiora
W/WIM  TUCKYCCHH, BBICKA3bIBaTh WJEH, (OPMYJIUPOBATH CBOM MPEIJIOKCHUS OTHOCUTEIBHO
BBIMOJIHEHUS MIPEII0KECHHOM 33/1auu;

BBICTYIIaTh C IPE3CHTAIMCH PE3yJIbTaTOB I03HABATEIIBHON JCITEIBHOCTH, IMOJIYYEHHBIX
CaMOCTOSITEJILHO WJIM COBMECTHO CO CBEPCTHHKAMHU IPU BBIMOJHECHHHA XUMHUYECKOIO 3KCIIEPHUMEHTA,
MPAKTUYECKON pabOThl MO HCCIEIOBAHHIO CBOMCTB M3y4aeMbIX BEIHISCTB, peajlH3aliyd y4eOHOTO
IIPOEKTA u bopMyIHpOBaTH BBIBOJIBI
[0 pe3yibTaTaM MPOBEAEHHBIX UCCIACIOBAHMIA MyTEM COTTIACOBAHMUS MO3MIIUI B X0/ 00CYKICHHS H
oOMeHa MHEHHSIMH.

Osjaaaenue YHUBEPCAJIBHBIMHA PEryJAsiTUBHBIMUA JeHCTBUSIMHU:

CaMOCTOSITEJIbHO TUIAHUPOBAaTh U OCYLIECTBIIATH CBOIO IIO3HABATEIbHYIO JIESITEIBHOCTD,
ompenensas e€ LeIM W 3a7ayd, KOHTPOJUPOBaTb U IO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH
Ipe/ularaeéMplii  adropuT™M JEHCTBUHA MpH BBIIOJIHEHUH YYEOHBIX M MCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Hambosiee YPPEKTUBHBIN CIOCOO0 UX pelieHHs ¢ Y4ETOM IOJIYYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEaKIMSIX;

OCYILLIECTBIISATH CAMOKOHTPOJIb CBOEH JEATEIIBHOCTU HAa OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

HNPEAMETHBIE PE3YJIBTATHBI

10 KJIACC
[IpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckasl XUMUs» OTPaXKaroT:

c(OPMHPOBAHHOCTh MPEACTABICHUH O XMMHUYECKOH COCTaBISIONIEH €CTeCTBEHHO-HAY4YHOM
KapTUHBl MHpa, POJIM XMMHUU B TMO3HAHUU SIBIEHUN MPHUPOAbI, B (POPMHPOBAHUHM MBILUICHUS U
KYJIbTYpPbI JINYHOCTH, €€ (PYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM IS PeIIeHUs] TPAKTUUECKUX
3a]1a4 ¥ HKOJIOTMYeCKd 000OCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IIPUPOJIHOM cpenie;



BJIAJICHUE CHUCTEMOW XMMHUYECKHUX 3HAHUMN, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE MOHATHS
(XMMHUYECKUII  DJIEMEHT, aToM, OJJEKTpOHHas 000JI0YKa aToMa, MOJIEKYNa, BaJEHTHOCTD,
AJIEKTPOOTPHUIIATEILHOCT, XMMHUYECKasi CBSI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas W
COKpaIéHHasi), MOJib, MOJISIPHAsI Macca, MOJIAPHBIA 00BEM, YrIEpOAHBIA CKelleT, (yHKINOHATIbHAS
rpymnna, pagukai, U30MepHsi, U30Mepbl, TOMOJIOTMYECKUM Psil, TOMOJIOTH, YIJIEBOAOPOIbl, KHUCIOPO
1 a30TCOJEpKAIIUE COCIUHEHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE
COEMHEHMS); TEOPUH U 3aKOHBI (TEOPHS CTPOSHUS opraHudeckux BemiecTB A. M. bytiiepoBa, 3akoH
COXPAaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH A3bIK XUMUU; MUPOBO33PEHUECKHE
3HaHMS, JIeKAllMe B OCHOBE INOHUMAHUSA NPUYMHHOCTH M CUCTEMHOCTH XWUMHUYECKHX SIBJICHUU,
(aKTOJIOTHUECKUE CBEACHUS O CBOICTBAaxX, COCTaBe, MOJYYEHHUH W OE€30MacCHOM HCIIOJIb30BAaHUU
BOXHEUIINX OPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOH 1eATEIbHOCTH YEIIOBEKa,

c(OPMHPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIC NMPHU3HAKU MOHATUH, yCTAaHABIUBATh UX
B3alMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOLIME IOHSATHS IPU ONMCAHMM COCTaBa, CTPOCHUS MU
MIpEBpAIICHUI OPraHUYECKUX COCIUHEHU;

c(OpPMUPOBAHHOCTh YMEHUN UCIHOIB30BaTh XHUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaII€HHOMN) (GopMyn OpraHMYecKHX BEUIECTB U
YpaBHEHUN XMMHMUYECKUX PEAKUWN, U3rOTABIMBATh MOJEIM MOJEKYJI OPraHMYECKHUX BEIIECTB IS
WUTIOCTPALUKM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHH YyCTaHABIUBATh MPHHAICKHOCTh H3YYCHHBIX OPTaHUYECKUX
BEIIECTB 110 UX COCTaBY U CTPOCHUIO K ONPEIeIEHHOMY KJIACCY/TPYIIE COSAMHEHUH (YTriIeBOIOPOIBI,
KHCIIOPOJI M a30TCOJEpPIKAIIUE COEAUHEHMs, BBICOKOMOJIEKYJIIPHBIE COEIUHEHMs), /1aBaTb WM
Ha3zBaHus 1o cucrematuyeckoi HomeHkinarype (IUPAC), a Takxke NpUBOAUTH TpPUBHUAIbHBIC
HA3BaHMs OTJENbHBIX OPraHWYECKUX BEIIECTB (ITUJICH, MPOMHIIEH, aleTHJICH, STUJICHIJIUKOJIb,
rIuiepuH, ¢GeHon, QopManbAeruj, areTaibIeru], MypaBbHHas KHUCIOTa, YKCYCHas KHCJIOTa,
OJIEMHOBAs KUCIJIOTA, CTEapUHOBAsl KUCIIOTA, TII0K03a, (PpYyKTO3a, KpaxMal, HeJI103a, MNINIUH);

C(OPMHPOBAHHOCTh YMEHHUS ONPEAETATh BHJBI XUMHMUYECKOW CBA3M B OPraHUYECKUX
COEMHEHUX (OJIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTb YMEHUS IPUMEHSATD MTOJIOKEHUS TEOPUN CTPOCHHUSI OPraHNYECKUX BEIIECTB
A. M. bytnepoBa 1711 00bSICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH
COXPAaHEHHUs MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTAB, CTPOCHUE, PU3UUECKUE U XUMHUUYECKHE
CBOWCTBA TUIHWYHBIX IPEICTABUTENIECH DPA3TUYHBIX KJIACCOB OPraHMYECKHUX BEIECTB (METaH, JTaH,
STUJICH, MpPOMWIEH, aueTwieH, OyraaueH-1,3, merunOyraaueH-1,3, OeH30j1, MeTaHONI, 3TaHOI,
STUJICHIJIMKOJb, TIUIEpPUH, (EeHOJ, aneTalbAeruj, MypaBbUHAs U YKCyCHas KHUCJIOTHI, TJIIOKO3a,
Kpaxmall, LeJII003a, aMUHOYKCYCHasl KHCIIOTa), WJUIIOCTPUPOBATh T€HETUYECKYIO CBSA3b MEXKIY
HUMH YpaBHEHUSIMU COOTBETCTBYIOIIMX XMMHMUYECKHUX PEaKIHMH C HCIOJIb30BAHHEM CTPYKTYPHBIX
(opmyu;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh MCTOYHUKU YTJIIEBOJIOPOAHOIO ChIpbsi (HE(DTH,
NPUPOJHBIN Ta3, Yrojib), CIOCOOBI MX MNEPepadOTKM W MPAKTUUYECKOe NPUMEHEHHE IPOJIYKTOB
nepepadoTKH;

c(OPMHPOBAHHOCTH YMEHHH MPOBOJIUTH BBIUMCIEHUS 10 XUMHUYECKUM YpaBHEHHSIM (MaccChl,
00bEMa, KOJIMYECTBA UCXOIHOTO BELIECTBA MJIM MPOIYKTA PEAKIMU 10 M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO u3 HCXOTHBIX BEIIECTB
WM TPOJIYKTOB PEaKLUN);

c(hOpMHUPOBAHHOCTh YMEHHM BJIQJ€Th CHUCTEMOW 3HAHWK 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, UCIIOJIb3YEMBIX B XUMHUU MPU U3YUYEHUU BEILECTB M XUMUYECKUX SBIEHUI (Habm0neHue,



U3MEpeHHue, IKCIEPUMEHT, MOJICIMPOBAHKE), HCIOIb30BaTh CUCTEMHBbIE XUMHYECKHE 3HAHUS IS
IPUHATHSL PEUIEHUH B KOHKPETHBIX JKU3HEHHBIX CUTYallUsSX, CBA3aHHBIX C BEIECTBAMU U HX
IIPUMEHEHHEM;

c(OpPMUPOBAHHOCTh YMEHHI COOJIOATh TpaBUja TOJb30BAHUS XUMHUYECKOW TOCYIOH U
1a00paTOpPHBEIM 00OPYAOBAaHUEM, a TAaK)Ke IMpaBHia OOpaIleHUs C BEIIECTBAMU B COOTBETCTBHU C
MHCTPYKLHUSMU O BBITOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIMBITOB;

chOpPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATH U  BBINOJHATH XUMHUYECKHUH HKCIIEPUMEHT
(mpeBpallleHUsT OPTaHUYECKUX BEIUIECTB MpPHU HArpeBaHUM, MOJyYeHHE ATHJIEHA M H3YyYEHHUE €ro
CBOMCTB, KaYECTBEHHbIC PEAKIIMH OPraHMYECKHUX BEIECTB, J€HATypanus OEJIKOB MpU HarpeBaHUM,
[[BETHBIC pEaKIMK OCIKOB) B COOTBETCTBHH C MPABUJIAMU TEXHUKU 0€30MAaCHOCTHU MPHU OOPAIICHHUH C
BEIIECTBAMH M JIA0OPaTOpPHBIM  OOOPYAOBAaHHEM, IMPEICTABIATh PE3YIbTaThl XUMHYECKOTO
SKCIEpUMEHTa B (JOpME 3aIMCH YPAaBHEHUI COOTBETCTBYIOIIUX PEaKUil M (POPMYIHPOBATH BBHIBOJIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

cOPMUPOBAHHOCTh YMEHHH KPUTUYECKH AaHATU3UPOBATh XUMHUYECKYI0 HHGOpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeaCcTBa MaccoBoil undopmaruu, UHTEpHET U APYrux);

c(OpMUPOBAHHOCTh YMEHHI COONIOAATH MPaBUiIa IKOJIOTUYECKH 11e71ecO00pa3HOro MOBEACHUS
B OBITY M TPYIOBOW JMAEATEIBHOCTH B LEISAX COXPAHEHUS CBOETO 3JI0POBbS M OKPYXKArOIIeH
IIPUPOJTHOM Cpelbpl, OCO3HABaTh OIIACHOCTb BO3JCHCTBHS HA KUBBIE OPraHU3MBbl OIPEIEIEHHBIX
OpPTaHUYECKUX BEMIECTB, MOHMMAasi cMbich mokasartens [IJIK, mosicHsaTe Ha mpuMepax crnocoObl
YMEHBIIEHUS U IPEAOTBPALEHUS X BPEIHOIO BO3ACUCTBUS Ha OPTraHU3M YEJIOBEKA;

IUIs1 0OYYaIOUINXCSl ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI: YMEHUE IPUMEHSATH 3HAHHUS
00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XMMHYECKHX SBJICHHIA;

JUIS CJETbIX U CIA0OBUASIINX OOYYArOIIMXCS: YMEHHE HCIOJIb30BaTh PeElbePHO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiins 1u1st 3anucu Xumuyeckux Gopmyt.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «O01ast 1 HeOpraHMUecKasi XUMHs OTPaXKaroT:
c(OPMHUPOBAHHOCTh MPEJICTABICHUNA: O XUMHMYECKOW COCTaBJISIOIIEH €CTeCTBEHHO-Hay4HOI
KapTUHbl MMpa, POJM XUMHUHM B TO3HAHUM SIBIEHUN NpUPOAbI, B (OPMHUPOBAHUU MBILUICHUS H
KYJIBTYpBI IMYHOCTH, €€ (PYHKIIMOHAIBHOM IPaMOTHOCTH, HEOOXOAUMOM ISl peIeHUs TPAaKTHYECKUX
3aJ1a4 ¥ HKOJIOrMYecKd 000OCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;
BJIaJICHUE CHCTEMOM XMMHYECKHMX 3HaHHM, KOTOpasl BKJIIOYAET: OCHOBOIIOJIAraloIINe MOHATUS
(XMMHUYECKHUIl DJIEMEHT, aToM, U30TOIl, S-, P-, O- BIEKTPOHHBIE OPOUTAIIM AaTOMOB, MOH, MOJIEKYJIa,
MOJIb, MOJISIPHBIN 00BEM, BaJI€HTHOCTb, JIEKTPOOTPULIATEIBHOCTh, CTENIEHh OKUCIICHUS, XUMUYECKast
CBsI3b (KOBaJEHTHAs, MOHHAs, METaJUIMYecKas, BOJOPOJHAs), KPHCTAIIIMUECKass peIéTKa, TUIIbI
XUMHUYECKHUX PEAKIUI, pacTBOP, AJIEKTPOJIUTHI, HEAIEKTPOJIUTHI, dJIEKTPOIUTHYECKAS JUCCOLUALNS,
OKHCIIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMHUUECKON peakIy, XUMUYECKOE PABHOBECHE); TEOPUU U
3aKOHBI (TEOPHs AIIEKTPOJUTHUYECKON auccoumanuu, nepuoauueckuii 3akon . Y. Menneneesa,
3aKOH COXpPAHEHHs] MacChl BEIIECTB, 3aKOH COXPAaHEHUS U MPEBPALICHHS SHEPTUU NPH XUMUYECKUX
peaxuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XUMHUH, MUPOBO33PEHUYECKNE 3HAHUS, JIeXKAIUe
B OCHOBE IOHUMAaHHS MPUYMHHOCTH M CHUCTEMHOCTH XHMHUYECKHUX SIBJICHHH, (pakTojgormueckue



CBEJCHMS O CBOMCTBAaX, COCTaBe, MOJYyYEHHMHM | O€30MaCHOM HCIHOJB30BAaHUU Ba)KHEMIINX
HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON JCSITEILHOCTH YEIIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHHI BBISBISTh XapaKTCPHBbIC NMPU3HAKU TMOHSATUH, YCTaHABIUBATH HX
B3aUMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOIIUE MOHITHUS MIPU ONMKMCAHUN HEOPTaHUYECKUX BEIIECTB U
UX IIPEBPALLECHUN;

cOpPMUPOBAHHOCTh YMEHUN HCIOJIB30BaTh XHMHUYECKYI0 CHMBOJIUKY JUIS COCTaBJICHUS
(dhopmys BeleCcTB U YpaBHCHU XUMHYECKHX peakiuii, cuctemMaTuieckyro HomeHkiarypy (IUPAC) u
TPUBUAIBHBIE HA3BaHMSI OTIEJbHBIX HEOPraHUYECKUX BeIIeCTB (YrapHbI Ta3, yIJIEeKUCIbI ras,
aMMHaK, raiéHas U3BeCTh, HeraméHas u3BecTb, MUThEBAs COJa, MUPUT U JAPYyTue);

c(hOpPMUPOBAHHOCTh YMEHHUU OMPEACATh BaJCHTHOCTh M CTEIECHb OKUCICHHUS XUMHUYECKHX
3JIEMEHTOB B COEIMHEHHUSX Pa3JIMYHOTO COCTaBa, BHUJI XUMHUYECKOW CBsI3M (KOBaJEHTHAs, UOHHAS,
MeTaJUIM4ecKasi, BOJOpPOAHAs) B COCAUHEHUAX, THUI KPUCTALIMYECKON pPEMIETKH KOHKPETHOTrO
BEIllECTBA (AaTOMHas, MOJICKYJsipHAsi, WOHHAs, METaJUIMYecKas), XapakTep Ccpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN;

c(OpMUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJIC)KHOCTh HEOPraHUYECKHX BEIIECTB IO
UX COCTaBy K OIpeneiEHHOMY KIJacCy/Tpymie COeOuHEHHH (IMpOoCThie BEIIecTBa — METaIbl U
HEMETAaJlJIbl, OKCHU/IbI, OCHOBAHMUSI, KUCIIOTHI, aM(POTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpPMHUPOBAHHOCTh YMEHHUH PACKPBIBATH CMBICI Iepruoandeckoro 3akoHa J[. 1. MenneneeBa u
JEMOHCTPHPOBATH €T0 CUCTEMATH3UPYIONTYI0, 00BSICHUTEIHHYIO U IPOTHOCTHIECKYIO (DYHKITUU;

c(OPMUPOBAHHOCTh YMECHHI XapaKTEPH30BATh JJIEKTPOHHOE CTPOCHUE AaTOMOB XHMHYECCKHX
anemeHToB 1—4 mepuonoB I[lepumoanueckoil cucrembl xumuueckux siaemeHToB . 1. Mengeneena,
UCIIONIB3YS TIOHSTHS «S-, P-, O-3JIEKTPOHHBIE OpOHMTANIN», «IHEPreTUYECKUE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTU MU3MEHEHHUS! CBOMCTB XMMHYECKHX 3JIEMEHTOB U UX COEIMHEHHUM 10 MEepHojaM u
rpynnam Ilepuoauueckoit cucremsl XxuMuieckux 3iueMeHToB /Jl. M. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHMI XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA
HEOPraHUYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T'€HETUYECKOMN CBSI3U
MEXJy HEOPraHMYECKHUMHU BEIIECTBAMU C TOMOIIBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMHUYECKHUX
peakuuii;

c(hOPMHUPOBAHHOCTh yMEHHSI KJIAaCCH(PUIIMPOBATh XHUMHUUYECKHE PEaKIUH 10 Pa3TuIHBIM
MpU3HAaKaM (YUCITYy U COCTaBy PEarupyrollux BEIIECTB, TEIUIOBOMY d(D(EeKTy peakinu, N3MEHEHHUIO
CTETIeHeW OKUCIICHUS SIIEMEHTOB, 00OpPaTUMOCTH PEAKIUH, YIaCTHIO KaTaanu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUN COCTaBISTh ypaBHEHUsS PEAKIUil Pa3lIWYHBIX THUIIOB, TIOJHBIC U
COKpalIEHHbIEC YpaBHEHUS PeaKIMii HOHHOTO 0OMEHa, YYUTHIBAsI YCIOBHS, PU KOTOPBIX 3TH PEAKIINU
UIYT 10 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHH TPOBOJUTH PEAKIIMH, MMOJATBEPIKIAIOIINE KauYeCTBEHHBI COCTaB
Pa3IMYHBIX HEOPTAaHWYECKUX BEIIECTB, PACIO3HABATH OMBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIIHNE B
BOJTHBIX PAaCTBOPAX HEOPTAHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI pacCKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIX
peaxiuii MoCPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OalaHCca ITUX PEaKIIHii;

c(hOPMUPOBAHHOCTh YMEHHUH OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW pEaKIHH OT
pa3IUYHBIX (PaKTOPOB; XapaKTep CMEIICHHs] XHMHUECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO
BozaercTBus (npuHuun Jle Hlatense);

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh XMUMHYECKHE TIPOIECCHI, JIeKAIINEe B OCHOBE
MPOMBIIIJICHHOTO ~ TIOJIYYeHHS CEepHOM KHUCIOTHl, aMMHMakKa, a Takke CHOPMHPOBAHHOCTH
MPEACTaBICHUN 00 OOMMX HAyYHBIX MPHUHIMIIAX M OSKOJOTUYECKHX TMpoOeMax XHUMHUYECKOTO
MIPOU3BOJICTBA;



c(OpMUPOBAHHOCTh YMEHUI MPOBOJUThH BBIYUCICHUS C UCIOJIb30BAHUEM MOHATHUS «MaccoBast
A0Jid BCHICCTBA B PAaCTBOPCH, OG'LéMHLIX OTHOIIIEHUU Tra3oB Ipu XUMHUYCCKUX PCAKIUAX, MACChI
BEIIECTBA MM 00bEMaA ra3oB 10 M3BECTHOMY KOJHMUYECTBY BEIIECTBA, Macce MM 00bEMY OJIHOTO U3
YUYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTO 3((deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHCHHS
MacChl BEUIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHUH;

c(OpMUPOBAHHOCTh YMEHMH COONIOAATh MpaBuja MOJb30BAHUS XUMUYECKOW TMOCYHOol u
nabopaTopHbIM 000pyJOBaHUEM, a TaKXe MpaBuja OoOpallleHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMU MO BBIITOJHEHUIO JIA00PATOPHBIX XUMUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHHMH IUIAHUPOBATH U  BBIIOJHATh XUMUYECKHUH HKCIIEPUMEHT
(paznokeHue MepoKCcuaa BOJOPOAA B MPUCYTCTBUM KaTalu3aTopa, ONpeAesIEeHUE Cpellbl pacTBOPOB
BCHICCTB C NOMOIIBIO YHUBCPCAJIBHOI'O HHAMUKATOPA, BJIMAHUC PA3JIMYHBIX (baKTOPOB Ha CKOPOCTb
XUMHYECKON peaKIiy, PeaKI[Mi HOHHOTO 0OMEHA, KaYeCTBCHHBIC PEeaKINK Ha Cynb(har-, kapOoHaT- u
XJIOpUA-aHUOHBI, HA KATUOH aMMOHUS, PCUHICHUC SKCIICPUMCHTAJIbHBIX 3a/la4 110 TEMaM «MeTanibl»
u «Hemeramibl») B COOTBETCTBUU C MpPaBHJIAMU TEXHHKH O€30MACHOCTH NpU OOpalICHHH C
BELIECTBAMH U  JTAOOpPaTOpPHBIM  O0OpPYyJOBaHHEM, NPEACTABIATH PE3yIbTaThl XHUMHUYECKOTO
SKCIIEpUMEHTa B (DOpME 3allMCH YPaBHEHUU COOTBETCTBYIOUINX PEaKIMidl U (hOPMYIHPOBATH BHIBOIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCT, YMEHHH KPHUTUYECKH aHAJIM3UPOBATh XHMHUYECKYIO0 HH(OpPMAIIHIO,
MOJTy4aeMyI0 U3 Pa3HBIX HICTOYHUKOB (CPEACTBA MACCOBOM KOMMYHUKaIMK, IHTepHET U Apyrux);

c(OPMHPOBAHHOCTh YMEHUI COOIIOIATH MPAaBUIIA KOJIOTHUYECKH 11eTIECO00PA3HOTO MOBEICHHS
B OBITY W TPYyIOBOW MACATEIBHOCTH B IWEIAX COXPAHEHHS CBOETO 3J0POBBS W OKpYXKaromen
MIPUPOJHON Cpenbl, OCO3HABATh OINACHOCTh BO3ICHCTBHS HA >KMUBBIE OPraHU3MBblI ONPEACTEHHBIX
BelIecTB, MoHuUMas cmbicha mokazatens [IJIK, mosicHITh Ha mpumepax crnocoObl YMEHBIICHHS U
MPEAOTBPALLIEHUS UX BPEAHOTO BO3ACHCTBUS Ha OPTraHU3M YEJIOBEKA;

JUIs OOYYaIOUIUXCS C OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI: YMEHUE MPUMEHSITH 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XMMHUECKUX SIBICHUN;

JUTSL CIICTIBIX M CJIA0OBUISAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh PEIbe(hHO-TOUCUHYIO
cucteMy ob6o3naueHuit JI. bpaiins myist 3anucu XuMudeckux Gopmyd.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne HaumeHoBaHMe pa3ziesioB U TEM MPOrpaMMbl KomnnuectBo uacos

n/m Bceero  KontposnbHble IIpaxTruecky

paboThI paboThI
Paspnen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUH
1.1 TlIpenmer opraHu4YecKOi XUMHUHU. TEOPHs CTPOCHHUS 3 0 0
opranuyeckux coenunennit A. M. bytneposa

Hroro no paszneny 3
Paznen 2. YraeBomopoabst
2.1 TlpenenwpHbIC YTIEBOJOPOABI — AKAHBI 2 0 0
2.2 HemnpenenbHble YyIIIEBOJOPOIBI: alIKEHBI, aJTKAIUCHBI, ATKHHBl 6 0 1
2.3 ApomaTHuecKue yriaeBoJopOIbl 2 0 0
2.4 TlpupojaHble UCTOYHUKHU YTIIEBOJIOPOJIOB U UX IepepadoTKa 3 1 0

Hroro no paszneny 13



No HaunmenoBanue pa3zienoB U TeM NpOrpaMMbl
/11

Paznen 3. Kucsiopoacoaep:xaniue oprannyeckue coeIuHeHust
3.1 Cnuprsl. Genon

3.2 Aumnpperunsl. Kapoonossie kuciotsl. CioxxHbie 3pups
3.3  VYrueBonsl

Hroro no pazneny

Pa3nea 4. A3zorcoaepikamue opraHu4ecKue coeJHHeHHUs
4.1 AwmuHbl. AMUHOKUCTOTHL. benku

Hroro no pazneny

Paspen 5. BeicokoMoOJIeKy I pHbIE COeIUHEHUS

5.1 IInactmaccel. Kayuyku. Bonokna

Hroro no pazneny

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
11 KJIACC

Ne HaumeHoBaHMe pa3ieioB ¥ TEM IPOrPaMMBI
n/o

Paznen 1. TeopeTnueckue 0CHOBBI XUMHU

1.1 Crpoenue atomoB. Ilepuoanueckuii 3akoH u Ilepuonnueckas

cucreMa xuMmuueckux sjaemeHToB /. 1. MenaeneeBa
1.2 Crpoenue BemecTBa. MHOrooOpasue BEIIeCTB
1.3 Xumuueckue peakiuu
Hroro no pasneny
Pa3nea 2. Heoprann4yeckasi Xumust
2.1 Meramisl
2.2 Hewmeramis
2.3 CBs3b HEOPraHUYECKUX U OPTAHUYECKUX BEIIECTB
Hroro no pasneny
Pa3gen 3. XuMus u :XKU3Hb
3.1 XwuMmus u )KU3Hb
Hroro no pasneny
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME

IOYPOYHOE NVIAHUPOBAHUE
10 KJIACC

No Tema ypoka
/i

1  Bsogansiit UTh.Ilpenmer opranndyeckoit Xumuu, eé
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE

KonnuecTBO yacoB

Bcero  KonTposibHbIe [IpakTyecky
paboThI paboThI

3 0 0
7 0 1
3 1 0

13
3 0 0
3
2 0 0
2

34 2 2

KomnyectBo yacos

Bcero  KonTposibHbIE [IpakTuy
paboTbl pabo
3 0 0
4 0 0
6 1 1
13
6 0 1
9 1 1
2 0 0
17
4 0 0
4
34 2 3

KonnyectBo yacos

Bcero Kontponbnasle  IIpakTunyeckr
paboTbI paboTHI

1 0 0



No Tema ypoka KonnuectBo yacoB

/1 Bcero Kontposnbabie  IIpakTuyeckr
paboThI paboThI
2  Teopwus cTpoeHus opraHnyeckux coeauneHuit A. M. byrneposa, 1 0 0

€€ OCHOBHBIC MMOJI0XKCHUSI

3  IlpencraBnenue o Ki1accU(pUKAIIUU OPTaHUICCKUX BEIICCTB. 1 0 0
Homenkiarypa (cucremarnueckasi) ¥ TPUBHAJIbHBIC HA3BaHUS
OpPraHUYECKUX BEILECTB

4 AnKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYCCKUN PST 1 0 0

5  MeraH 1 3TaH — NPOCTEHIINE MPEACTABUTEIN AIKAaHOB 1 0 0

6  AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1 0 0

7 DTWJICH ¥ MPONUJICH — IPOCTEUIITNE TTPEACTABUTEIIN aJTKCHOB 1 0 0

8  Ilpaktuueckas padorta Ne 1. «IlonydyeHue 3TuneHa u uyueHue 1 0 1
ero ceoricte» UTH

9  Anxaguensl. byraguen-1,3 u metunOyranuen-1,3. Ilonyuenne 1 0 0
CHHTETHYECKOTO KaydyKa U PE3HHBI

10 AnKuHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJIOTUYECKUI 1 0 0
psa. AueTuieH — NpOoCTeHIINNA TPeICTaBUTENb aJIKUHOB

11 BeluncieHus O ypaBHEHUIO XUMUYECKON peaKiiuu 1 0 0

12 Apensr: 6eH301 ¥ TOMyoJ. TOKCHYHOCTH apeHOB 1 0 0

13 Tenermveckas CBSI3b yIIIEBOJOPOJIOB, IPHHAIICKAIINX K 1 0 0
pa3IMYHBIM KJIaccam

14 TIpuponHble UCTOUHUKH YTIEBOIOPOAOB: IPUPOAHBIN a3 u 1 0 0
MOMTYTHBIE HE(TSIHBIE ra3bl, HEPTH U MPOIYKTHI €€ epepadoTKU

15 TlIpuponaHbie UCTOYHUKHU YTIIEBOIOPOJIOB: IPUPOIHBIN Ta3 U 1 0 0
MONyTHBIE HETSHbIE ra3bl, HEPTh U MPOIYKTHI €€ MepepaboTKu

16 KouTposbHas paboTa 1o paszzaeiny «YTIeBoAOPOAb» 1 1 0

17 TlpenenbHble OMHOATOMHBIC CIUPTHI: METAHOJ U ATAHOI. 1 0 0
Bonopoanas cBsizb

18 MHoOroaroMHbIe COUPTHI: ATHIICHTIIUKONb U TIUIEPUH 1 0 0

19 ®enHox: cTpoeHHE MOJIEKYJIBI, PU3NIECKUE U XUMUIECKHE 1 0 0
CBOMWCTBa, IPUMEHEHHE

20 Anpaeruabl: hopMaiIbAECTUA U alleTANbAETH . ALIETOH 1 0 0

21 OnxHOOCHOBHBIE IpeieIbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbuHast 1 0 0
U YKCYCHasI

22 Tlpaktuueckas padora Ne 2. «CBoMCTBa pacTBOpa yKCYCHOM 1 0 1
kucnorel» UTh

23 CreapuHOBas M OJIEMHOBAsI KUCJIOTHI, KaK MPEICTABUTEIH 1 0 0
BBICIITNX KapOOHOBBIX KHCIIOT

24 Mbpuia KaK COJH BBICITUX KapOOHOBBIX KUCIIOT, KX MOOIIEE 1 0 0
JIIEUCTBUE

25 CnoxHble 3UpPbI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIIOT. 1 0 0
IMaaponus cnoxHbIX 23(hUpoB

26 JKupsl: THAPOIN3, TPUMEHEHUE, OMOJIOTHYECKas POJIh JKUPOB 1 0 0

27 YrieBojsl: cocTas, Kinaccupukaus. BaxHeiimme 1 0 0

NMpEACTAaBUTCIIN: TJIFOKO34, (bpyKTo:;a, caxapo3sa



No Tema ypoka
/11

28 Kpaxman 1 Heon03a Kak IpupoaHbIe MOTUMEPHI

29 KouTponbHas pabota no pazaeny «Kucnopoacoaepxariue
OpPTraHUYECKUE COCTUHEHHUSI

30 AMUHBI: METHUJIAMUH U aHWINH

31 AMUHOKHUCIOTHI KaKk aM(pOTEepHbIE OPraHUYECKUE COSAUHECHMUS,
ux ouonornyeckoe 3HaueHnue. [lerntu bt

32 Benku Kak MpUpOJHBIC BBICOKOMOJICKYIISIPHBIE COCMHEHUS
33 OcHOBHBIE OHATHS XUMUU BBICOKOMOJIEKYIISIPHBIX COEAMHEHHH

34  OcHOBHBIE METOJIbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COCTMHEHHA.
[Inactmaccel, KaydyKkH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KJIACC

Ne Tema ypoka
n/m

1 Bgoausiit UTh. Xumuueckuit aneMeHT. ATOM. DIEeKTpOHHAs
KOH(UTYypalys aToOMOB

2 Ilepuoanueckwuii 3akoH u [lepuonnyeckas cucreMa XUMHYECKUX
anemenToB J[. . MenzeneeBa, ux CBsI3b ¢ COBPEMEHHOM TeOpUEH
CTPOEHHMSI AaTOMOB

3  3aKOHOMEpPHOCTH M3MEHEHHUS CBONCTB XUMUYECKUX JIEMEHTOB U HX
COEIMHEHHUH 10 TPyNIaM U neproiaM. 3HaYeHHE MePUOINIECKOTO

3aKOHa U CUCTEMBI XUMHNYCCKHUX 3JICMCHTOB Z[I/I MeHpeneeBa B
Pa3BUTHUHU HAYKHU

4 CtpoeHue BelecTBa. XUMHUYECKas CBS3b, €€ BUJIbI; MEXaHU3MBbI
o0pa3oBaHMs KOBAJIGHTHOM CBS3U. BoopoaHas cBs3b

5 BanentHocTb. DnekTpooTpuLaTeNbHOCTh. CTENEHb OKUCICHHUS.
BemiectBa MONEKYIIpPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUS

6 Ilonstue o AUCIICPCHBIX CUCTEMAX. HcTuHHBIC 1 KOJITTOMJHBIC
PacTBOPBLI. MaccoBas A0JI BEIIECTBA B paCTBOPEC

7 KHaCCI/I(I)I/IKaI_II/ISI 1 HOMCHKJIaTypa HCOPraHUICCKUX COCIUHECHMI.

34

I'enermueckas CBA3b HCOPTaHNYCCKUX BCIICCTB, PA3JIMYHBIX KJIIACCOB

8 Krnaccudukarus XUMUYECKUX pEaKlIUii B HEOPTAaHUYECKOU U
OPraHNYeCKOM XUMHH. 3aKOH COXPAHEHUS MAaCChl BEUIECTB; 3aKOH

COXPAHCHUS U IPCBPAIICHNA SHCPIUU ITPU XUMHUUYCCKUX PCAKIUAX

9  Ckopocts peakiun. O0paTuMble peakiui. XUMUYECKOe paBHOBECHE

10 IIpaktuyeckas pabora Ne 1. «BnusHue pa3nndHbIX (GaKTOPOB Ha
CKOpOCTh XuMHUeckor peakunn» UTh

11 DnextponutHueckas aucconnanus. [loHsTHE O BOAOPOTHOM
nokasarene (pH) pactBopa. Peakuuu nonnoro oomena. ['maponus
OpPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

KonnuecTtBO yacoB

Bcero KoHntposibHbie

paboThI

0
1

Bcero KontpoibHbIe
paboTsl

0
0

[IpakTHueckr
paboTsl

KommuectBo yacos

0

IIpakTue

pabo
0



n/n

12

13

14

15

16

17
18
19

20

21

22
23
24
25
26
27

28
29

30

31

32

33
34

Tema ypoka

OKuCIUTENbHO-BOCCTAaHOBUTENIbHBIEC peakinu. [Tousatue 06
3JIEKTPOJIN3€E PACILJIABOB U PACTBOPOB COJIEH

KonTponbnas pabota no pazaeny «Teopernueckue OCHOBbI XUMHUI

MerTaiuibl, UX moJIokeHue B [leproandeckoit cucreMe XUMHYSCKUX
anemeHToB /. V1. MenaeneeBa u 0COOEHHOCTH CTPOSHHS aTOMOB.
OO6mue GpuznuecKkre CBOMCTBA METAIIOB

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUH Pl HANIPSXKEHUH METAIIIIOB

XUMHYECKUE CBOMCTBA BAKHEHUIITUX METAILJIOB (HATPUH, KaJTUH,
KaJIbIIUHA, MAarHUH, ATIOMUHUN) U UX COCTMHECHUMI

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX COEAUHEHHI
XnMHYeCKHe CBOMCTBA IIMHKA, JKeae3a U UX COSIMHEHUH

[IpaxTuueckas padbora Ne 2. "Penienne s3xcriepUMeHTaIbHBIX 33134 110
teme «Metame»" UTh

Hemeransl, ux nonoxenue B [lepuoanueckoii cucreMe XUMHUYECKUX
anemeHToB /. 1. MenaeneeBa u 0cOOEHHOCTH CTPOSHHS aTOMOB

dusnyuecKue CBOMCTBAa HEMETAIOB. AJUIOTPOIHS HEMETAIIOB (Ha
puMepe KUuciaopoaa, cepsl, hocdopa u yriepoaa)

XUMHUECKUE CBOICTBA T'aJIOTCHOB, CEPBI  UX COCTUHECHUIN
XUMHUECKUE CBOICTBA a30Ta, pochopa U X COCTUHCHU I
XUMHUYECKUE CBOICTBA yriiepojia, KPEMHHUS U UX COCIIMHCHHUI
[IpuMmeHeHne BaKHEHIINX HEMETAJJIOB U MX COCTUHEHHA

O06o0u1ieHne 1 cucTeMaTu3anys 3HaHui no reme «Hemeramnsy.
Beruncnenus no ypaBHEHUAM XUMHUYECKUX PEAKIIUN U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuueckas pabota Ne 3. «PemieHne skcriepuMeHTaIbHBIX 33/1a4 110
Tteme "Hemeramier'"» UTH.

KonTponbHas padora no temam «Metamis» u «Hemeramib

HeOpFaHI/IquKI/IG N OPTraHUYCCKUEC KUCIIOTHI. HGOpFaHI/I‘ICCKI/Ie u
OpraHU4YC€CKUC OCHOBAaHUA

AM(l)OTepHLIC HEOPTraHNYCCKUC U OPraHUYICCKUEC COCAUHCHU .
I'enermueckas CBA3b HCOPTaHNYCCKUX U OPTraHNYCCKUX BCUICCTB

Ponb xumun B o6ecrieueHuH 3KOJI0rH4eCKOM, SHEPTeTUYECKON 1
MUIIEBOM 0€30MaCHOCTH, Pa3BUTUN METUIMHbI

HpC,Z[CTaBJ'IeHI/IH 00 O6IJ_II/IX HAaYYHBIX IPpUHIOHUIIAX TPOMBIIIIJICHHOT'O
IMOJIYUYCHU A BayKHEHUIITHX BCIICCTB

YenoBek B MHUPE BEIIECTB U MaTCpUAIOB
XHMHS U 310POBbE YEIIOBEKA

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

Bcero KontposbHbie
paboThI

N

34

KonnuecTtBO yacoB

0

O O O O O

[TpakTu
pabo

0

o O O o o



OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YHEHUKA

Xumus. 10 knace: yueOHUK 17151 0011€00pa3oBaTeNbHBIX Opranu3anuii: 6a3oBeiid yposens / O.C.
INabpuensn. - M.: I[Ipocsemenue, 2019. - 127 c.

Xumus. 11 knace: yueOHuK 17151 0011e00pa3oBaTeNbHBIX Opranu3anuii: 6a3oBeiid yposens / O.C.
INabpuensu. - M.: [Ipoda, 2020. - 223 c.

METOJAUYECKUE MATEPHUAJIBI AJ151 YUUTEJISA

1. 'abpuensu, O. C. Metonudeckoe nocodue k yueonuky O. C. ['abpuensna «Xumus». 10 xkmacc /
O. C. I'abpuensa. — M. : [Ipoda, 2020.

2. I'abpuensH, O. C. Metoaudeckoe nocooue k yueonuky O. C. I'abpuensna «Xumusi». 11 xmacc /
O. C. I'abpuensa. — M. : [Ipoda, 2021.

3. Xumus. 10 xi1.: KonTponbHbie 1 mpoBepouHbie paboTsl k yueoHuky O. C. ['abpuensna «Xumus.
10» / O. C. T'abpuensn, I1. H. bepeskun, A. A. Ymakosa u np. - M.: [Ipoda, 2020.

4. 3. Xumus. 11 xi.: KorrponbHbie u mpoBepodnbie padoTsl kK yueoHuky O. C. ['abpuensna «Xumusl.
11» / O. C. T'abpuemnsn, I1. H. bepeskun, A. A. YmakoBa u 1p. - M.: [Ipocda, 2021.

4. HTUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://www.nes.ru Poccuiickas 3JIeKTpOHHas I1IKOJIa

https://myschool.edu.ru ®IT'UC Moz IlIkona

https://infourok.ru THO®OVYPOK

https://oblakoz.ru/ Tpenaxep «O6nako 3nanuiiy. Xumus. 10-11 kmacc

COI''TACOBAHO COI''TACOBAHO

ITpoTokoun 3acenanust METOINYECKOTO OObEMHEHUS 3amecTuTeNh JUPEKTOpa
YUHUTENIeH eCTeCTBO3ZHAHUS o y4eOHO-METOANYECKOM paboTe
MAOQOY COLI Ne 10 MAOQOY COLI Ne 10

oT «__» aprycta 2023 r., mpotokoi Ne 1 A.C.IlleBuenko / /

E.A. TopbaroBa / / « » 2023 .
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