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HOACHUTEJBHASA 3AIIMCKA

[IporpammMa 1O XMMHUM Ha YpOBHE CpeIHEro o0O1ero o0pa3oBaHUs
pazpabotana Ha ocHoBe DenepasibHOro 3akoHa ot 29.12.2012 Ne 273-03 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
denepanbHOll 00pa3oBaTEeIbHONM MPOTPaMMBbl CpeAHEro o00IIero o0pa3oBaHMS
(®OIT  COO), npencrabieHHbix B DegepaibHOM  TOCYJIAPCTBEHHOM
obpazoBarenbHoM cTaHgapre COO, ¢ yuérom KoHuenmuu mnpenogaBaHus
yuebHOoro mpeamera «XuMHs» B 00pa3oBaTeNbHBIX Opranu3zanusx Poccuiickoit
Qenepanny, peANM3YIOIIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOrpaMMBbl, U
OCHOBHBIX TOJIOkKeHU «Crpaternn pa3BuTusl BocnuTaHus B Poccuiickoit
Oenepanuu Ha nepuoa a0 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY NOAXOJ0B K pa3pabdOTKe MporpaMMbl MO XUMHUH, K OMPEACICHUIO
oO1elt cTpareruu 00y4deHus, BOCIUTAHUS U Pa3BUTHUSL OOYYAIOIINXCS CPEICTBAMU
yueOHoro npeamera «Xumusi» g 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHuentyainbHble mosiokeHus PI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH,
coliepKaHus, PE3yJbTaTOB OOy4YeHUss W TPeOOBAHHM K YPOBHIO TOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MIOJIy4aeMoe BBIITYCKHUKaMHU
00111€00pa30BaTeIbHON  OpraHu3aliM, SBISETCS HEOThEMJIEMOM 4YacThi0 HX
oOpazoBaHHOCTH. OHO CHIY)KHT 3aBEpLIAIOIIMM 3TAallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJOCTHOM CHCTEME XHUMHUYECKOro oOOpa3oBaHMs. OTH UEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, (HOPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KYIbTYpPbl
YeJlOBEeKa, a TaKKe SKOJOTUYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3I0pPOBBI0 M TpPUPOJHOW cpene. Peanusyercs xumuueckoe oOpa3oBaHueE
00yyJaroImmxcs Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHUs CpPeJCTBAMHU YICOHOTO
npeamMera «XUMHS», COJEPKAHUE M TMOCTPOEHHUE KOTOPOTO OIpEAEIeHbl B
nporpaMme MO0 XUMUU C Y4E€TOM CIeuM(PUKM HAyKW XUMUHU, €€ 3HAYeHUs B
MO3HAHWW TIPUPOJBI U B MATEPHAIBHOW KU3HM OOIIECTBA, a TAKXKE C Y4ETOM
oO0mux 1ened W TMPUHIIMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpesiHero ooero oopasoBanus B Poccuiickoit deneparuu.

XuUMUSL KaK 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UIPAacT 0coO0yi poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3JJaHUM HOBOW 0a3bl MaTepUanbHON KYJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJ B (DOPMUPOBAHUE PALMOHATBLHOIO HAYYHOTO MBIIUICHHUS,
B CO3/IaHKE€ LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOJIBI U YeJIOBEKa, KOTOpoe (HOPMUPYETCS B XMMHUU Ha OCHOBE IMOHUMAHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIETO0 MHPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOCHHEM BEIIIECTB, UX CBONCTBAMHU M BO3MOKHBIMH 00JIACTIMH MPUMEHEHUS.

TecHO B3aUMOJICUCTBYS C APYTMMHU €CTECTBEHHBIMM HAayKaMU, XMMHS CTalia
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYpPbI, HEOOXOIMMBIM YCIIOBUEM YCIICIITHOTO
TpyJa W JKU3HU KaXjaoro uwieHa oOmiecTtBa. CoBpeMEHHas XWMHS Kak Hayka
co3ujJiaTelibHas, KaK HayKa BBICOKMX TEXHOJOTHMW HaIlpaBJieHa Ha pEIIeHUE
IJI00ANBHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHSA YEJIOBEUECTBA — CHIPHEBOM,
SHEPTEeTUYECKOM, TUIIEBOM, IKOJIOTUIECKON O€30MaCHOCTH U OXPaHBI 3JOPOBBSI.

B cooTtBercTBHMM ¢ OOMIMMHM LEISIMH U TOPUHIUIIAMH CpPEIHEro oOIIero
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kimaccel, 6a30BbI YpOBEHB



U3Y4YEHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOJUMYID UM I BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIECIIHOTO BKJIKOYEHHUS B JKU3Hb COLMYyMa, MPOJOJKEHUS
00pa3oBaHUsl B pa3IMYHbIX 00JIACTAX, HE CB3AHHBIX HEMOCPEJACTBEHHO C XUMHUEH.

CocrapnsomuMu — npeameTa  «XUMHUS»  SBISIIOTCA  0a30Bble  KypCchl —
«Oprannyeckas xumMus» U «OOmas M HeOpraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMaA
3HAHWH TI0 HEOPTaHWYECKOW XUMUU (C BKIIOUCHHUEM 3HAHUHN U3 OOIICH XUMHUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE JAHHOM CHUCTEMBl 3HAHWW NPU U3yYCHUHU
npeaMeTa 00€CIEeYMBAET BO3MOXHOCTh PACCMOTPEHUSI BCEr0 MHOroo0Opasus
BEILIECTB Ha OCHOBE OOIINX MOHATUM, 3aKOHOB U TEOPUI XUMUHU.

Crpykrypa coaepkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMHpOBaHa B IpOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TOJAXO0/Ja K U3Y4YeHUI0 y4eOHOro wMarepuaia M OOyCJIOBIEHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUW Ha  ONpEEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKOW XHMHH BELIECTBA
paccMaTpUBaAIOTC HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OpPraHUYECKHUX
COCAMHEHNH, a TaKXe Ha YPOBHE CTEPEOXUMHUYECKUX M DIJIEKTPOHHBIX
OpeICTaBIeHU O cTpoeHuu BemlecTB. CBeneHuss 00 H3yd4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHU — OT YIJIEBOJOPOJOB A0 CIOXKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEOUHEHHMN. B Kypce OpraHmyeckol XUMHH NOJIy4alOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEPBOHAYAIIbHbBIC
MIPEICTABICHUS] O XUMUYECKON CBSA3M, KJIaCCU(UKAIIMOHHBIX MpPU3HAKAaX BELIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKON PEAKLINH.

[log HOBBIM yrjaom 3peHuss B mpeameTe «XUMHsS» 0a30BOro YpOBHS
paccMaTpuBaeTCs M3YyYEHHBIH Ha YPOBHE OCHOBHOrO oOOHIEro 0oOpa30BaHUs
TEOPETUUECKH MaTepuadl U (AKTOJIOTMYECKHE CBEACHHS O BELIECTBAaX U
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas v HeopraHudeckas
XUMHS» 00yYarolIMMCs TPEAOCTaBIsIeTCS BO3MOXKHOCTh OCO3HaTh 3HAUYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJOJIOIMYECKUX TMO3ULIUH,
rIy0oke TIOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 5TOro 3akoHa — OT
000011ar01IIeH 10 0OBSICHSIOIICH M IPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHMK O Ba)KHEHUINMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHHH, a TAKXKE€ O XMMHUYECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX NPOTEKaHus JonoyHseTrcs B Kypcax 10 um 11 xkmaccos
DJIEMEHTAMHM COJICPKAHUS, HMMEIOMNMH KYyJIbTYpOJIOTHUECKUNA W IPUKIIATHOU
XapakTep. OTH 3HaHHUS CHOCOOCTBYIOT TOHHMAaHUIO B3aMMOCBSA3UM XUMHUU C
IPYTUMH HayKaMH, PACKPBIBAIOT €€ POJb B IO3HABATEIBHOM WM IMPAKTUUYECKOU
JESATEIBHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBAaXKEHHUS K IPoLEecCy
TBOpUYECTBA B O0JACTH TEOPUU M MPAKTUYCCKUX MPHUIOKEHUN XUMHUU, TIOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCA B OOIMIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
mpo0jemMax, CBSI3aHHBIX C XUMHEU, KPUTUYECKH OCMBICIHBATh WHGOPMAIUIO U
NPUMEHATh €€ Il TONOJIHEHUSI 3HAHUW, pENIeHUS WHTEIUICKTYAIbHBIX U
HKCIIEPUMEHTAJIBbHBIX HCCIEA0BAaTENbCKUX 3a/1ad. B 1enoM conepikanne yueOHOTro
npeaMera  «XUMHUS»  JAHHOTO  YPOBHA  HM3YyYEHUSI OPUEHTUPOBAHO  Ha
(GopMupoBaHrue y 0OydaroIIKUXCs MHPOBO33PEHUYECKONW OCHOBBI ISl MTOHUMAaHMS
¢unocopckux uaeH, Takux Kak: MaTepUalbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHUYeCcKOro MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHUEM, I[I03HABAEMOCTh NPUPOJHBIX SBICHUW IYTEM OJKCIIEPUMEHTA U



pelIeHUsT MPOTUBOPEUMH MEXAy HOBbIMU (akTaMM M  TEOPETHUECKUMHU
IPEINOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEILIEHUHU dKOJIOTMYECKUX MpoOiem, a
Takke MpoleM cOepeKeHUsl FHEPIeTUYECKUX PECYPCOB, ChIPbS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B miaHe pemeHus 3agad  BOCIMTAHMS, pa3BUTUSA W COLMAIM3ALUU
oOydaroluxcsl MPUHATBIE MPOrpaMMON IO XMMHH IOAXOMAbI K OIPEJEICHUIO
COJEpKaHUsl M TIOCTPOCHHUS MpEeAMETa NpPeIyCMaTpUBAIOT  (POpPMHUpPOBAHUE
YHUBEPCATbHBIX Y4YeOHBIX JCHCTBMIA, HMEIONMX 0a30Boe 3HAUYCHHE IS
pa3IMYHBIX BHJIOB JCSATEIBHOCTH: pEUIeHHs MpoOiieM, TOWCKa, aHauu3a u
00paboTku nHpOpMaIuU, HEOOXOAUMBIX JJIs1 TPUOOPETEHUS OTbITa MPAKTUYECKOM
U HCCIIEOBATENbCKON JEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B NO3HAHUU
XUMUH.

B mnpaktuke mnpenomaBaHus XMUMHUM Kak Ha YPOBHE OCHOBHOIO OOIIETro
oOpa3oBaHMsl, TAK U HA YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, NpU ONPEICICHUN
COZIEpPKATEIIBHON XAPAKTEPUCTUKHU LEJIed HW3Y4eHUS NpeIMeTa HallpaBiICHUEM
NEPBOCTENEHHONM 3HAYMMOCTH TPAAMIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKON HayKu Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKON
NEATEIBbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJMYECKOM TOYKHM 3PEHHUS TaKOM MOJAXOJ K ONPEIEICHUIO LEJIeH H3y4YCHUS
IPEIMETA SABJISIETCS BIIOJIHE OIPABAAHHBIM.

CornacHO JaHHOW TOYKE 3pEHUsl IVIABHBIMHM LEJISIMU H3Y4YEHUs IMpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASsIIOTCA:

e (¢opMupoBaHHE CHUCTEMbl XUMHUYECKUX 3HAHUM KaKk  BaKHEUIIeH
COCTAaBIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOH
JeXKaT KIIOYEBbIE MOHATHUSA, (QYyHIAMEHTAIbHBIE 3aKOHBI U TEOPUHU XUMUH,
OCBOCHME SI3bIKa HAyKH, YCBOCHHME M IIOHMMAHHE CYIIHOCTH JOCTYIHBIX
00001IEHNI MUPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmHpoBaHHE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METO/aX MO3HAHUS
BEIIECTB M XUMHUYECKHUX peakiui, HEOOXOAUMBIX Jii NpUOOpETEHUS
YMEHUI OpPUEHTUPOBATHCS B MHPE BEIIECTB M XHMHYECKUX SIBICHHI,
MMEIOIINX MECTO B IPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB JAEATEIBHOCTH, CBA3aHHBIX C HAOJIIOJICHUEM U
OOBACHEHHEM XHMHUYECKOTO JKCIIEPUMEHTA, COOJIIOJIEHUEM MpPaBUII
0e301acHOro o0paInieHus ¢ BEIeCTBAMH.

Hapsiny ¢ atuMm, conepxatenbHas XapaKTepUCTUKA LeJIel U 3a/1ad U3yYeHUs
MpeAMETa B MporpaMme 1Mo XUMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM TIPHOPUTETAMHU B CHCTEME cpefaHero oobmiero odpazoBanus. CeroaHs B
npernojaBaHUM XUMUU B OOJblIeld cTeneHH OTAaércs  MPEeANoYTEeHHE
MPAKTUUECKOM KOMIIOHEHTE COJEp)KaHus OOydeHHus, OPHUEHTUPOBAHHON Ha
MOJIFOTOBKY BBIMYCKHUKA 00I111€00pa30BaTEIbHON OpraHM3aliy, BIAJACIOIIEro He
HabopoM 3HaHW, a (YHKIHOHATHHOM TPAMOTHOCTHIO, TO €CTh Cloco0aMu W
YMEHUSMH AaKTHUBHOT'O IMOJIYYEHHUS! 3HAHUN M NPUMEHEHUS UX B PEANbHOU >KU3HU
JUISl pELIEHUS] TPAKTUYECKUX 3a]1a4.

B cBf3M ¢ 3TUM MpU U3Y4YEHUHU TMpeaMeTa «XHUMHS» JIOMUHHUpPYIOIIee
3HaY€HHE NMPUOOPETAIOT TAKKE LIEJIU U 33]1a4H, KaK:

aganTaus 0O0y4arolMXCsl K YCIOBHUSM JTWHAMUYHO Pa3BUBAIOLLIEIOCS MHUPA,
dbopMHpOBaHHWE  HHTEJUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHUIO TPAMOTHBIX



peleHi B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMHU U UX
IpUMEHEHHUEM;

GopmupoBaHue y OOy4aromMXCsl KJIIOUEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHIIMI), MMEIOIMX YHHMBEpPCAIbHOE 3HAYEHUE Uil PA3JIMYHbIX BHIOB
AeSITeIbHOCTH: PEIICHUs MPo0JieM, MOUCKa, aHAIN3a B 00paboTKK MH(OpPMAIHH,
HEOOXOIUMBIX JJIsi TPUOOPETEHUs OIbITa JESITEIbHOCTH, KOTOpas 3aHUMAaeT
Ba)XHOE MECTO B TIO3HAHMM XUMHH, a TakkKe JJs OIEHKH C TO3ULIUN
HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIUSHUSA BEIIECTB U XUMHUYECKHX
MPOLIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOAHYIO CPELLY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YyYarONINXCs: CIIOCOOHOCTH CaMOCTOSITEIbHO MPUOOpETaTh HOBBIE
3HAHUA 110 XUMHUH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BAThH
COBpEMEHHBbIE MH(POPMAIIMOHHBIE TEXHOJOTUH Ui TOMCKA M aHalu3a y4eOHOl u
HAYYHO-TIOMYJISIPHON MHPOPMALIUK XUMHUYECKOTO CO/IePIKaHUS;

¢opmupoBaHUe U pa3BUTHE Y O0YYAIOIIUXCA ACCOLUATUBHOTO U JIOTHYECKOTO
MBILLICHUS, HAOJII0JaTeIbHOCTH, COOPAaHHOCTH, AKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, NpH IUIAHUPOBAHUM W NPOBEACHUU XUMHYECKOTO
HKCIIEPUMEHTA;

BOCIHMTAHHE Yy oOydarommxcs YOSKIEHHOCTH B  T'yMaHUCTHYECKOU
HaIpaBJIEHHOCTH XUMHUH, €€ BaXKHOM pOJIM B PEIICHHUU TJI00AIBHBIX MNpoOIeM
paIMOHAIBHOTO MPUPOAOIOIB30BaHNUs, TOTIOTHEHNS SHEPTETUIECKIX PECYPCOB U
COXPaHEHHUsI TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO
OTHOIICHUS K TPUPOJIE M CBOEMY 3/I0POBBIO, a TakKe MPUOOpPETEHHs OIbITa
WCIIOJIb30BAaHUsl TONYYCHHBIX 3HAHUM I TPUHATHS TPAMOTHBIX DELICHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMHUYECKHUMH SBIICHUSMHU.

B ydyeObHOM maHe cpenHero oO0mero oOpa3oBaHUsS MpeaMeET «XUMUS»
0a30BOro ypoBHSI BXOJHUT B COCTaB MpeAMETHOMN obnactu «EcTecTBeHHO-HayUYHbIE
OpEeIMETHI».

OO1iee yncio 4acoB, OTBEAEHHBIX JJI U3YUEHMs] XUMUHU, HA 6a30BOM ypOBHE
cpeaHero oOrero odpazoBaHus, cocraBisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B Henenmo), B 11 kimacce — 34 gaca (1 gac B Heneoo).



COJEPXAHUE OBYUYEHUA
10 KJTACC
OPT'TAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI OPraHUYECKOU XUMHUM

[Ipeamer opraHuyeckod XUMHUHU: €€ BO3HUKHOBEHHME, pPa3BUTHE W 3HAYEHUE B
MOJIYYCHUH HOBBIX BEIIECTB U MaTepHUasioB. Teopusi CTPOCHUS] OPTaHUUYECKUX COCAMHEHUIM
A. M. bytnepoBa, €€ ocHOBHbIe MONOKeHUA. CTPyKTypHbIE (OPMYJIbl OPTraHUYECKUX
BemecTB. ['omonorus, uzomepus. XuUMUYecKas CBSI3b B OPraHMYECKUX COCIUHEHUSIX —
OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBinenne o KiacCHPUKAMU OpraHMYeckux BemecTB. Homenkiarypa
OpraHUYEeCKUX COEAMHEHUHN (CHCTeMaTH4YecKas) W TPUBHAIbHBIE Ha3BAHMS Ba)KHEMIIHX
MPEACTABUTENEH KIIACCOB OPraHUYECKHUX BELIECTB.

DKCnepruMEHTAIbHBIE METObl U3YUYEHHS BEIECTB M UX MPEBPALLECHUN: O3HAKOMIICHHUE
¢ oOpa3laMu OpraHMYEeCKMX BELIECTB M MaTepUajlaMd Ha HMX OCHOBE, MOJEIMPOBAHUE
MOJIEKYJI OPraHUYECKUX BEIECTB, HAOIIOJICHUE U OMUCAHUE TEMOHCTPALMOHHBIX OMBITOB
[0 MPEBPALIEHUIO0 OPTaHUYECKUX BELIECTB NPU HArpeBaHUU (IUIaBJIEHUE, OOYIJIMBAHUE U
ropeHue).

YriaeBoaopoasl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKUN psiA. MeTaH M 3TaH — IPOCTEUIIne
IPEJICTABUTENN AJIKaHOB: (PU3MYECKHE M XUMUYECKHE CBOMICTBa (peaklMy 3aMelleHus U
TOpPEHMs), HAX0XKJIEHUE B PUPOJIE, TOIYUCHUE U IPUMEHEHHUE.

AJKEHBI: COCTaB M CTPOCHHE, TOMOJOTMYECKHW psA. OTHIEH W IPONWIEH —
MPOCTEUILINE TMPEACTABUTENMN AJIKEHOB: (DU3MYECKME U XMMUYECKHE CBOMCTBa (peakuuu
TUAPUPOBAHUS, TaJOr€HUPOBAHMS, THApPATAlMU, OKHUCICHHS U  MOJUMEpPHU3aLUN),
MOJIyYeHUE U MPUMEHEHHUE.

Ankamuensl: Oyrammen-1,3 wu  MertunOyramueH-1,3: cTpoeHHE, BaKHEUIIHE
XUMHUYECKUE CBOMCTBA (peakius nonumepusanun). [lomydeHne CHHTETHUECKOTO KaydyKa 1
PE3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, T'OMOJIOTUYECKUH psil. AUETHIEH —
NpOCTEHIINNA TPEACTaBUTENb AJKHMHOB: COCTaB, CTpOCHHE, (PU3MYECKHE U XUMUYECKHUE
CBOMCTBA (peakUuy THAPUPOBAHUS, TAIIOT€HUPOBAHUS, TUAPATALUNA, TOPEHNUs), ITOIyYCHHE
Y IPUMEHEHUE.

Apensl. bensoin: cocraB, crpoeHue, GU3NUECKUEe U XUMUYECKHE CBOMCTBA (peakiuu
rajJlor€HUPOBAHUS U HUTPOBAHUS), TIOJyYEHUE U MPUMEHEeHHe. Tonyon. cocmas, cmpoeHue,
Qusuueckue u Xumuueckue CeoUCmea (peakyuu 2al02eHUpO8aHUs U HUMPOBAHUS),
nonyueHue u npumeHeHue. TOKCHMUHOCTh apeHOB. ['‘eHeTHueckass CBS3b MEXIY
YTIE€BOAOPOAAMHU, PUHAICIKAIIMMHU K PA3TUYHBIM KJIACCAM.

[IpupoaHbie MCTOYHUKH YIiIeBOAOpoAOB. [IpuponHbiii ra3 M momyTHbIE HE(TAHbIE
ra3zpl. Hedgth u e€ nmpoucxoxnaenue. CrnocoObl nepepabOTKu HEPTH: MEPEroHKa, KPEKUHT
(TepMuueckuii, KaTaluTUYeckuil), nuponus. I[IpoaykTel mnepepaboTku HePTH, UX
MPUMEHEHUE B TMPOMBIIIJIEHHOCTH W B ObITy. KaMeHHBIH yroib W MOPOAYKTHI €ro
nepepadoTKy.

DKCneprUMEHTAIbHBIE METObI M3YYEHHSI BELIECTB U UX MPEBPALICHUI: 03HAKOMIICHHE
c o0Opa3mamMu IjjacTMacc, KaydykKoB M pe3uHbl, Koulekiuu «Hedtb» u  «Yromby,
MOJCIIMPOBAHUE MOJIEKYJI YIVIEBOJOPOJOB U  TaJOr€HONPOM3BOJHBIX, IPOBEACHUE
IPAKTUYECKON paboThI: MOTYUYEHHE STUIICHA U U3yUYEHHUE €r0 CBOUCTB.




Pacuérnrlie 3agaun.

Bbluucienuss mo ypaBHEHUIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BELIECTBA WJIM MPOJIYKTa PEaKlUU MO U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB WK MPOYKTOB PEAKIIUN).

Kucisiopoacoaep:kamnue oprannyeckue coenHeHUs!

[IpenenbHble OTHOATOMHBIE CIIUPTHI. METaHOT W 3TAHOJN: CTpoeHue, (PU3MYEecKue u
XUMUYECKUE CBOMCTBAa (peakiuuu C AaKTUBHBIMM METaJUIaMH, TajJOr€HOBOJAOPOIaMU,
ropeHue), NpuMeHeHHe. BomopoaHble CBSA3M MEXIYy MOJIEKyJaMH cnHupToB. JleiicTBue
METaHOJIa ¥ 3TaHOJIa HA OPTaHU3M YEJIOBEKA.

MHOTOAaTOMHBIE CHUPTHL. DTUICHTIWKOIL W TIWIECPUH: CTpOCHUE, (pu3ndeckue u
XUMUYECKUE CBOMCTBA (B3aMMOJICUCTBUE CO WICJIOYHBIMH METAJNIAaMH, KadeCTBEHHAs
peakius Ha MHOTOATOMHbIE CHUPTHI). JlelicTBMEe Ha opraHu3M uenoBeka. [Ipumenenue
[JIMIEPUHA U ATUJIICHTJIUKOJIS.

@DeHOJI: CTpOEHUE MOJIEKYJbl, (U3MUYECKUE U XUMHYECKHE CBOMCTBA. TOKCUYHOCTH
(denona. [Ipumenenue deHona.

Anpaerunbl U xemouwvl. DopManbIeTa, aleTalbJIerua: CTPOCHHUE, (PU3UUYECKHE U
XUMHUYECKHUE CBOMCTBA (pEaklMd OKHUCICHUS U BOCCTAHOBIICHUS, KAU€CTBEHHBIC PEAKIINH),
MOJIYyYEHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/eNibHbIE KapOOHOBBIE KHUCIOTHI. MypaBbuHAsi MU YKCYCHas
KHUCJIOTBI: CTpoeHue, (pu3ndeckue U XMMHYECKHEe CBOMCTBA (CBOMCTBa, OOIIME JUIs Kiacca
KHUCJIOT, peakius 3TepuduKanuu), noaydeHue u npuMmeHenrue. CTeapuHoBas U OJICMHOBAs
KHUCJIOTBl KaK MPEJICTABUTEIN BBICIIMX KapOOHOBBIX KHUCJIOT. Mbla Kak COJU BBICIINX
KapOOHOBBIX KUCIIOT, UX MOIOIIEe ACHCTBHE.

Cnoxuble 3GUpbl KaKk TPOU3BOJHBIE KApOOHOBBIX KHUCIOT. ['MIPOJNU3 CIOXKHBIX
a¢upos. Kupsl. 'naponus xupos. [Ipumenenue xupos. buosornueckas poib KUPOB.

YrieBoawl: cocTaB, Kiaccu(uKaius yrieBoJoB (MOHO-, AU- M TIOJHUCAXAPHUIbI).
['mroko3a — mpocTeniuii MOHOCaxapul: 0COOEHHOCTH CTPOCHHSI MOJIEKYJIbI, (PU3NYECKUE U
XUMHUYECKHEe CBOMCTBA (B3auMoielicTBue ¢ ruapokcuaom meau(ll), okucnenne aMMruadyHbIM
pacTBopoM okcuga cepedpa(l), BoccTaHOBIeHHE, OPOKCHHE TJIFOKO3bI), HAXOXKICHUE B
npupojie, NpUMEHEHHe, Ouosiormueckas poiib. Dotocunre3. Dpykrosza kak u3OMeEp
[JIFOKO3BI.

Kpaxman wu wuemnono3a kak npupojHble nonumepbl. CTpoeHue Kpaxmana u
1uesona03bl. du3nueckue U XMMHUYECKHME CBOMCTBA Kpaxmana (TUApOJii3, KaueCTBEHHAs
peaKIus ¢ UOJ0M).

DKCIEepUMEHTaIbHBIE METOJIbI U3YUYCHUSI BEIIECTB U WX MPEBPAICHUIN: MPOBEJACHUE,
HaOJI0JICHUE W OMKMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE CIUPTOB, KAUYECTBEHHBIC
pCakIuu OJHOATOMHBIX CITUPTOB (OKHCIeHHE dTaHoa okcuaoM Meau(ll)), MHOroaToMHBIX
CIUPTOB (B3auMoOJeHCTBUE TiMIiepuHa ¢ ruapokcuaoM meau(ll)), anpaernnos (okucieHue
aMMHaYHBIM pacTBOpoM okcuaa cepedpa(l) u rumpoxcumom meau(ll), BzaummomericTeue
Kpaxmaja ¢ HUOAOM), MPOBEJACHUE MPAKTUYECKOW padOTHI: CBOWCTBA PACTBOpPa YKCYCHOM
KHUCJIOTHI.

Pacuérnblie 3anaumn.

Brruucnenuss mo ypaBHEHUIO XMMHUYECKOW peakmuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJTHOTO BEIECTBA WJIM MPOJYKTa PEAKIIMH MO U3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJIHOTO U3 UCXOAHBIX BEIIECTB MU MPOJYKTOB PEAKIIUH).

A3oTcozepKalle OpraHun4eckKue COeTMHEHUSI.

AMHWHOKHUCIIOTHI Kak aM(OTEepHbIC€ OpraHuyueckue coeAuHeHus. Du3udeckue u
XUMUYECKHE CBOMCTBA aMHHOKHCIOT (HAa TMpuMepe TiniuHa). buosiormyeckoe 3HaueHHE
aMuUHOKHUCHOT. [lenTuasl.



benku kak mpupoiHbIe BBICOKOMOJIEKYIIIpHbIE coennHenus. [lepBuunas, BropuyHas u
TpeTUYHasi CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OEIKOB: TMAPOJIN3, JIEHATypalus,
KayeCTBEHHbIE PEAKIIMK HA OEJIKH.

DKCcrnepuMEHTAIbHbIE METObl U3YUYECHHS BEILECTB U UX IPEBPALCHUN: HAOIIOACHUE U
ONHCaHUE JIEMOHCTPALMOHHBIX OIBITOB: JACHATYpalus OEJKOB IpU HarpeBaHUM, I[BETHBIC
peakIuy OeIKOB.

BbicokomoiieKkyasipHbIE COeJUHEHHUS

OcCHOBHBIE TTOHATHSI XMMHH BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN: MOHOMED, TTOJIUMED,
CTPYKTYPHOE€ 3BEHO, CTEIEHb MMOJUMEPHU3ALNU, CPEAHSS MOJEKYIsIpHas macca. OCHOBHBIE
METO/ABbl  CHHTE3a  BBICOKOMOJIEKYJSIDHBIX  COEAMHEHUMM —  MOJMMEpU3alus U
MOJIMKOH/ICHCALIHSL.

DKCnepruMEHTAIbHBIE METObl M3YUYECHHSI BEIIECTB U UX MPEBPALICHUIN: 03HAKOMIICHHE
¢ 00pa3iamMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYIyKOB.

Me:xnpeaMeTHbIE CBSI3U.

Peanuzanus MexXnpeaIMEeTHBIX CBS3€H MpU W3y4YEHHHM oOpraHndecko xumuu B 10
KJIaCCe OCYIIECTBISIETCS 4Yepe3 MHCIOJIb30BAHME KaK OOLIUMX €CTECTBEHHO-HAYYHbIX
NOHATUM, TaK W TMOHATUH, SBIAIOIIUXCS CHCTEMHBIMH [UIsI OTAEJBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTecTBEHHO-HAy4YHbIE MOHSTHS: SBJICHUE, HAyYHBIH (pakT, TUIOTE3a, 3aKOH,
TEOpus, aHaJIU3, CHHTE3, KIacCU(pHUKalus, MEPUOJUYHOCTb, HAOINIOJIEHUE, H3MEpEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE.

®uzuka: MaTepusi, SHEPrus, Macca, aToOM, AJIEKTPOH, MOJIEKYJa, SHEPreTHYEeCKUI
YpOBEHb, BEILIECTBO, TEJNO, OOBEM, arperaTHoOe COCTOSHHME BEIIECTBa, (pU3MUYECKue
BEJIMYMHBI U SAMHUIIBI X U3MEPEHHUSL.

buonorus: kierka, opranusM, ouocgepa, oOMeH BEUIECTB B OpraHu3Me, (POTOCHHTES,
OMOJIOTUYECKH aKTUBHBIE BelIeCTBa (O€IKU, YIIAeBOAbL, )KUPbI, PEPMEHTHI).

['eorpacdusi: MuHEpasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTIINBO, PECYPCHI.

TexHonorus: mnuIEBble MNPOAYKTbI, OCHOBBI PAlMOHAJIBHOTO THTAHUS, MOIOIIME
CPEICTBA, JEKapCTBEHHbIE U KOCMETUYECKUE MpenapaThl, MaTepuaibl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHNYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMHH

Xumuueckuii sneMeHT. AToMm. Sapo aroma, W30TOMBL. DJIEKTPOHHAS OO0OJIOYKA.
DHEepreTHYeCKHe YypPOBHHU, IOMYyPOBHU. ATOMHBIE oOpOuTanu, S-, P-, d- DIESMEHTHI.
Oco0eHHOCTH pacIpe/iesieHUsl 3JIEKTPOHOB IO OpOUTaIsiM B aTOMax 3JIEMEHTOB MEPBBIX
YEeTBIPEX MEPUOA0B. DIEKTPOHHAS KOH(DUTYpaALIHs aTOMOB.

ITepuonnueckuit 3akoH u Ilepuonnueckas cucrema XUMHUYECKHUX dneMeHToB /1. H.
MenpneneeBa. CBsi3b NEPHOIUYECKOTO 3aKkOoHA M llepmoanyeckol cHCTEMBI XMMHUYECKUX
anemenTtoB JI. W. MenzgeneeBa ¢ COBPEMEHHOM TEOPUENM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHUMHUYECKHUX DBJIEMEHTOB M 0OpazyeMbIX HUMHU
IIPOCTBIX M CJIOKHBIX BEUIECTB MO TpylnamM M IepuojaM. 3HAYEHHWE NEPHOIUYECKOTO
3aKOHa B Pa3BUTUU HAYKHU.

CrpoeHue BemiecTBa. XMMHYECKasl CBSI3b. BUIbI XUMHYECKOM CBSI3U (KOBaJICHTHAas
HEMOJISIpHAsE W TOJSIpHAsl, WOHHAsg, MeTajuihdeckasi). MexaHu3smbl 00pa3oBaHUs
KOBAJIGHTHON XMMHYECKOW CBsi3M (OOMEHHBIM M JOHOPHO-AKIENTOpHBIN). Bomopomnas



CBsI3b. BaJIGHTHOCTB. DNEKTPOOTpULIATENBHOCTh. CTeNeHb OKUCHEHUsA. VIOHBI: KaTHOHBI U
AHUOHBI.

BemectBa MONEKYISIPHOTO M HEMOJIEKYJISIDHOTO CTPOEHHUA. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTBA. THIbI KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT
THUIIA KPUCTAIUIMYECKON PEIIETKH.

[Tonarue o aucnepcHbIX cucteMax. VICTMHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas
JIOJISI BEIECTBA B PACTBOPE.

Knaccudukanus Heopranmdyeckux coenuHeHuil. HomeHknarypa HeopraHMYeCKUxX
BEHIECTB. | eHeTHYECKas CBSI3b HEOPTaHMYECKUX BEIIECTB, MPUHALICKAIIUX K PA3IIMYHBIM
KJIaccam.

Xumuueckas peakuus. Knaccupukanuss XMMAYECKUX pEaKUUi B HEOPTAaHMYECKOW U
OpraHUYeCKON XUMHUHU. 3aKOH COXPAaHEHHsS MAacchl BELIECTB, 3aKOH COXPAaHEHHUS U
MPEBPALECHUS SHEPTUU NPU XUMUYECKUX PEAKIUSX.

CKOpOoCTh peakinu, €€ 3aBUCUMOCTb OT Pa3iu4HbIX (PakTopoB. OOpaTUMbIE pEeaKIIUH.
Xumuyeckoe paBHoBecue. MakTOphl, BIUSIONINE HA COCTOSSHUE XUMHUUYECKOTO PAaBHOBECHSI.
[Tpunnun Jle Hlatenbe.

Onektponutuueckas auccounanus. CuiabHbie U cnadbie 2eKTposuThl. Cpeaa BOAHBIX
PacTBOPOB BEIIECTB: KUCas, HEUTpaJIbHAasl, LIECIOYHAS.

OKUCANTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEpUMEHTAIbHBIE METOAbl U3YUYEHHUS BEIIECTB U UX MPEBPAIICHUIN: IEMOHCTPALIUS
tabnui «lleproauyeckas cuctema xuMudeckux 3nemeHToB /. . MenaeneeBa», usyuenue
MoOJeNIed KPUCTAIUIMYECKUX PEIIETOK, HAONIOACHUE M ONHMCAHHWE JIEMOHCTPAMOHHBIX M
7a00paTOPHBIX OMBITOB (Pa3I0KEHHE MEPOKCHIA BOJOPOAA B MPUCYTCTBUM KaTaau3aTopa,
ONPENEIICHUE CpPElbl PACTBOPOB BEHIECTB C MOMOIIBI0 YHUBEPCAIBHOIO HMHAMKATOPA,
peaklMy MOHHOTO OOMEHa), MPOBEAEHUE MpPaKTUUYeCKON padoThl «BinsHHMe pa3iInyHBIX
(hakTOPOB Ha CKOPOCTh XUMUYECKON PEAKIIUN.

PacuérHble 3anaum.

Pacyé€rpl Mo ypaBHEHMSIM XUMHUYECKMX PEAKLUMHA, B TOM YHUCIEC TEPMOXUMHYECKHE
pacu€Thl, pacu€Thl C UCIIOJIB30BAHUEM IMOHITHUS «MACCOBAs JOJISI BEIIECTBAY.

Heoprannyeckasi xumust

Hemeraimel. Ilonoxxenue HemertauioB B Ilepuogmueckodt cucreme XHUMHUYECKHX
sanemeHToB JI. . MenpeneeBa u 0cCOOGHHOCTH CTpoeHHs aTroMoB. dDusnmdeckre CBOICTBA
HEMETAJUIOB. AJUIOTPONHs HEMETAUIOB (Ha MpuUMepe KHUCIopoaa, cepbl, ¢ocdopa u
yriepoaa).

XUMHUYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAJUIOB (TajoreHoB, cephl, a3oTa, pocdopa,
yIriaepojla M KPEMHHUs) U UX COCIMHEHUH (OKCHUIOB, KHCIOPOIACOIAEpKAIIUX KHUCIIOT,
BOJIOPOJIHBIX COCTUHEHUM ).

[IpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramnel. [lonoxenne metamioB B [lepruoauyeckoi CHCTEME XUMHUYECKUX DJIIEMEHTOB
. Y. MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX O0O0JIOYEK aTOMOB METAJIOB.
O6mme ¢dusudyeckue cBoiicTBa MeTa/uioB. CIUTaBhl METAUIOB. DJIEKTPOXUMHUUYECKHUN Psif
HANPSKEHUN METAJUIOB.

XUMHUYECKUE CBOMCTBA BaKHEUIIMX METAJJIOB (HATpHUM, KaJlUi, KaJbI[Ui, MarHui,
AJTIOMUHMH, IIUHK, XPOM, JKE€JI€30, MEIb) U UX COCTUHEHUM.

OO6mme crmocoOb! oTydeHusI MeTaIIOB. [I[puMeHeHne MeTaioB B OBITY M TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M HMX MPEBPAIICHUN: H3y4eHUE
KOJUIEKIMU «MeTallibl U CIUIaBbl», 00pa3l0B HEMETAJUIOB, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3ajay, HaOMIOJEHWE W ONUCAaHUE JEMOHCTPALMOHHBIX U J1A0OPATOPHBIX OMBITOB



(B3aMMOJEHCTBUE THUAPOKCUIA AQIIOMUHHUSL C PacTBOpAMH KHUCJIOT M ULIEJNOYEH,
KauyeCTBEHHbIE PEAKIIMU HA KaTUOHBI METAJUIOB).

Pacuérnrlie 3agaun.

Pacuértel Macchl BeniecTBa Wik 00bEMa ra3zoB 1Mo U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJHOTO W3 YYACTBYIOUIMX B PEAKIMH BEHIECTB, Pacdy€Thl MaccChl
(oOBEMma, KoJIMYEeCTBa BEUIECTBA) MPOAYKTOB PEAKIMU, €CIM OJHO M3 BEUIECTB HMEET
IPUMECH.

Xumus ¥ )KU3Hb

Ponp xumMum B o0OecleYeHUH HKOJOTUYECKOH, HHEPreTMUeCKOM U MHUIIEBOU
0€30macHOCTH, Pa3BUTHH MEAUIMHBL. [[OHATHE O HAyYHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIUH.

[IpeactaBnennss o0 OONMMX HAYYHBIX MPUHIMIIAX IPOMBIIUICHHOTO TOJYYCHUS
BKHEUIIINX BEIIECTB.

UenoBek B MHUpE BELIECTB MU MATEPUANIOB: BAXKHEHIINE CTPOUTEIIbHBIE MaTepUallbl,
KOHCTPYKIIMOHHBIE MAaTepHalbl, KPACKU, CTEKIIO, KEPAMHKaA, MaTEPUAIIbI U SJIEKTPOHUKH,
HaHOMAaTEpHAJIbl, OPTaHUYECKHE U MUHEPATIbHBIE YA0OpEHUSI.

XUMHS U 3I0pOBbE YEJIOBEKA: ITPaBUila UCIIOJIb30BAHUS JIEKAPCTBEHHBIX IIPEIApPATOB,
mpaBuia O€30MacHOr0 WCIOJIb30BAHUSI TpenapatoB OBITOBOM XUMHH B TOBCETHEBHOMN
KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss MeXIpEeAMETHBIX CBS3€M NpPH U3YYEHUM OOIIEd M HEOpraHWYecKOn
xumMun B 11 Kilacce OCyIlIECTBISIETCS Yepe3 HMCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX MOHSATHM, TaK U MOHITUHN, SIBIISIIOIINXCS CUCTEMHBIMU JJISI OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O [TUKJIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TMOHSTHS: HAay4HbIM (DakT, TUIOTE3a, 3aKOH, TEOpHs,
aHalIu3, CHUHTE3, KJIacCU(pUKALMs, NEPUOJUYHOCTb, HAOMIOJEHUE, HKCIEPUMEHT,
MOJIEJIMPOBAHNE, U3MEPEHNUE, SIBJICHUE.

@dusuka: MaTepus, SHEPTUA, Macca, aToOM, JIEKTPOH, NMPOTOH, HEUTPOH, MOH, U30TOIl,
PaAMOAaKTUBHOCTh, MOJIEKYJIa, JHEPTeTUYECKUM YpPOBEHb, BEIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHME BEIEeCTBA, (DM3MYECKUE BEIMYMHBI M EIUHUIBI WX HU3MEPEeHHS,
CKOpOCTb.

buonorus: kierka, opraHusM, 3KocucTema, Oumocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTAMHHBI, 0OOMEH BEIIIECTB B OPTaHU3ME.

I'eorpadusi: MuHepasbl, TOpHBIE TOPO/IbI, MTOJE3HBIE UCKOMIAEMbIE, TOTIIIMBO, PECYPCHI.

TexHonmorusi:  XMMHUYECKass MNPOMBIIIICHHOCTh, METAJUIyprus, MPOU3BOJICTBO

CTPOUTCIIbHBIX MaTcpHruaoB, CEIbCKOXO03SMCTBEHHOC MMpoOu3BOACTBO, ImumeBas
IMPOMBIIIJIICHHOCTD, (bapMaLIGBTI/I‘IGCKaH IMPOMBINIJICHHOCTD, ITPOU3BOACTBO KOCMCTHYCCKHUX
ImperaparTos, ITPON3BOACTBO KOHCTPYKIMOHHBIX MaTcpUuaIoB, OJICKTPOHHAsA

MMPOMBIINIJIICHHOCTh, HAHOTCXHOJIOTHUH.



INIAHUPYEMBIE PE3VYIJIbTATBI OCBOEHMA ITPOI' PAMMEBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUN A

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUSI K pe3yJbTaTaM OCBOCHHS O0YYarOIIUMUCS
OporpamMMm cpenHero oéOmiero oOpa3oBaHus  (JIMYHOCTHBIM, METANpeIMETHBIM U
npeaMeTHbiM).  HaydHo-meTogudeckoil  OCHOBOM  Juisi  pa3pabOTKU  MIAHUPYEMBIX
pPE3yNbTAaTOB OCBOEHHUS IMPOTpaMM CpPEIHEro OO0IIero oO0pa3oBaHUs SIBISETCS CUCTEMHO-
JEeSTeTbHOCTHBIN TTOJIXO/I.

B cooTBeTCTBUU C CUCTEMHO-JIEATEIIBHOCTHBIM MOAXO0JI0OM B CTPYKTYPE JTUYHOCTHBIX
pe3yJAbTaTOB OCBOCHMS MpeaMeTa «XUMHUsS» Ha YPOBHE CpEIHEro oOuiero oOpa3zoBaHMS
BBIJICTICHBI CJICAYIOIINE COCTABISIONIUE:

OCO3HaHHE OOYYAIOIIMMHUCS POCCUICKON IpaXaaHCKOW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOONPEICIICHHIO;

HaJIMYue MOTUBAIUU K O0y4YECHHUIO;

L[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUM JIMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIINKM 0a30BOM HAYKU XUMUHU;

TOTOBHOCTH ¥ CIIOCOOHOCTH O0YUaIOIIUXCsl PYKOBOJICTBOBATHCS B CBOCH JI€ATEIILHOCTH
LIEHHOCTHO-CMBICJIOBBIMUA YCTaHOBKAMH, MPUCYIIMMHU LEJIOCTHON CHUCTEME XUMHUYECKOTO
oOpa3oBaHus;

HAJIM4YME MPABOCO3HAHUS IKOJIOTHUYECKOW KYJIBTYPhl U CIIOCOOHOCTH CTaBUTH ILIENIU U
CTPOUTH )KU3HECHHBIE IJIAHBI.

JIn4yHOCTHBIE Pe3yJbTaThl OCBOCHUSI MpeaMeTa «XUMUs» JIOCTUTAIOTCS B €IMHCTBE
y4eOHOM UM BOCHUTATEIBHOW JAESATEILHOCTH B COOTBETCTBUM C TYMAaHUCTUYECKUMH,
COIIMOKYJIbTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSMU W HJcalaMUd POCCUHCKOTO
IPpaXIaHCKOTO OOIIEeCTBA, MPUHSATHIMU B OOIIECTBE HOPMaMHM W TpaBUJIaMH TOBEJICHMUS,
CIIOCOOCTBYIOIIMMM ~ TIPOIlECCaM  CaMOTIO3HAHUS, CaMOPa3BUTHSI W  HPABCTBEHHOTO
CTAHOBJICHUSI JIMUHOCTU 00YUYarOITUXCSI.

JIugyHOCTHBIE =~ pe3yibTaThl ~ OCBOGHUSI  TpeaMera  «XHUMHUS»  OTpaxkaroT
c(hOpPMHUPOBAHHOCTH OTIBITA MTO3HABATEIILHON U MIPAKTUYECKON JEATEIHHOCTH 00YUYaIOIIUXCS
0 peau3alliy MPUHATHIX B 00IIECTBE IICHHOCTEN, B TOM YKCJIE B YACTH:

1) rpaaaHCcKOro BOCIMTAHUSA .

OCO3HaHUSI OOYYArOIMIMMUCS CBOMX KOHCTHUTYLIMOHHBIX TIIpaB W 00sI3aHHOCTEM,
YBAKECHUS K 3aKOHY U MTPABOIOPSAIKY;

NPEACTABICHUS O COUMAIBHBIX HOpMax M MpaBUJIaX MEKIMYHOCTHBIX OTHOIIEHUN B
KOJIJIEKTHURBE;

TOTOBHOCTM K COBMECTHOW TBOPUECKON JEATEbHOCTU MPU CO3JAaHUU YUYEOHBIX
MIPOCKTOB, PEIICHUH YYEOHBIX M TIO3HABATEIBHBIX 3a/1a4, BBIMOJHEHUU XUMHUYECKUX
AKCTIIEPUMEHTOB;

CITIOCOOHOCTH TOHHMMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI
JIPYTUX TIPU aHATIU3€ PA3IMYHBIX BUJIOB YUCOHOU 1€ TEIHHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA:

LIEHHOCTHOTO OTHOIIEHUSI K UCTOPUUECKOMY W HAyYHOMY HACJIEAUI0 OTEYECTBEHHOM
XUMUW;

YBaXXEHUS K MPOIIECCY TBOPUECTBA B 00JIACTU TEOPUU U TIPAKTUIECKOTO MPUMEHEHUS
XUMHH, OCO3HAHHUSI TOrO, YTO JOCTHXKEHUSI HAyKH €CThb pe3yJbTaT JIUTEIbHBIX
HaOIIOCHUH, KPOTIOTIUBBIX IKCIIEPUMEHTAIBHBIX MIOMCKOB, TOCTOSIHHOTO TPy/Aa YUYEHBIX U
MPaKTHUKOB;



UHTEpeca W I[I03HABATEJIbHbIX MOTHBOB B TIOJYYEHHH M TMOCJIEIYIOUIEM aHan3e
uH(GOpPMAIH O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OlIEHHMBATh CHUTYallud, CBA3aHHBIE C XUMUYECKUMH SBJICHUSIMHU, U
NPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OLICHHBAaTh CBOE IOBEJICHUWE U MOCTYNKH CBOMX TOBAPUILIEH C MO3HLIMMA
HPaBCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX OCTYIIKOB;

4) dpopmupoBaHus KyJbTYPHI 310POBbS:

MOHMMAHUA IIEHHOCTEH 370pOBOro M 0€30MacHOTO 00pasa >KU3HH, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

coOJTI0IeHUS TIPaBMIT O€30TIaCHOTO OOpaIeHUs ¢ BEIIECTBAMU B OBITY, MOBCETHEBHOM
KU3HU U B TPYJIOBOH I€SITEIILHOCTH;

NOHUMAaHUSl IEHHOCTH MPaBWJ WHAUBUIYAJIBHOTO U KOJUIEKTUBHOIO 0O€30MacHOTrO
IIOBEJCHUS B CUTYALUAX, YTPOKAOUIUX 310POBBIO U )KU3HU JTHOIEH;

OCO3HaHUS MOCJEACTBUI U HEPUATUS BPEAHBIX MPUBBIYEK (YIOTPEOIICHUS aTKOTOJI,
HApPKOTUKOB, KypeHHUs);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHUKATUBHONM KOMIIETEHTHOCTH B Yy4€OHO-HCCIEIOBATEIbCKON J1E€ATEIbHOCTH,
OOIIIECTBEHHO MOJIE3HOW, TBOPUECKOM U JPYTUX BUAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE y4YyaCTHE B PEUICHUWM MPaKTUYECKHUX 3aJlady COLMAIbHON
HaIpaBJICHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YUYEHHIO TPOPECCUil pa3IuyHOro poja, B TOM YKCIE Ha
OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHUI 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyAa U pe3yiabTaTaM TPyAOBOU I€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBHUAYAJIbHOH TpaeKTOpUM 0Opa3zoBaHUS,
Oyaymeil mnpodeccun U pealn3aldd COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
JMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XUMHUM, UHTEPECOB U MOTPEOHOCTEN 00IIECTBA;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTMYECKH  1€JecOo00pa3HOro  OTHOLIEHUS K MpUpPOAe, KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NMOHUMAaHUSI  TJIOOATBHOTO  XapakTepa  OKOJOTUYECKUX  NpoOJeM,  BIHSHHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEibl;

OCO3HaHUS HEOOXOJUMOCTH WCIONb30BAaHUSA JOCTUKEHUNM XUMHUHU MJIA PEIICHUS
BOITPOCOB PAIMOHAIBHOTO MTPUPOONOIb30BAHNUS;

AKTUBHOTO HENPUATHS IEUCTBHM, MPUHOCIIIMX BPEJ OKpYkKaroLel TpUpOaHON cpeae,
yMEHUs IPOTHO3UPOBATh HEeOJIaronpusTHbIE HKOJIOTUYECKUE MOCJIE/ICTBUS
NPEANTPUHUMAEMBIX IEMCTBUM U MPEAOTBPALIATh UX;

HaJIMYusl Pa3BUTOTO AKOJOTHMYECKOTO MBIIUICHUS, YKOJIOTUYECKON KYJIbTYpHI, OIbITA
NESATENBbHOCTH HKOJOTMYECKON HANpABIEHHOCTH, YMEHUS PYKOBOJACTBOBATHCI HMHU B
MO3HABATEIbHON, KOMMYHUKATUBHOW M COLMAIbHON MPAKTUKE, CIIOCOOHOCTH U YMEHUs
aKTUBHO NMPOTHUBOCTOSATH UJCOJIOTUU XeMO(poOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKY;

NOHUMAaHUSl cHelUPUKN XUMUU KaK HAayKd, OCO3HAHMS €€ poiau B (HOpMUPOBAHUU
pPAalMOHAJIBHOTO HAYYHOTO MBILIUIEHUS, CO3JaHUM ILEJIOCTHOTO TMPEACTABICHUS 00



OKpY’)KaloIlleM MHpe KakK O €IMHCTBE MPUPOALI M YeOBEKa, B IMO3HAHUHU IPHUPOIHBIX
3aKOHOMEPHOCTEH U PelICHUH MPO0JIeM COXpaHEHHS IPUPOTHOTO PAaBHOBECHS,

yOexXIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHUHU JUIsI COBPEMEHHOW HHBHIIN3ALUMU: B €€
I'YMaHUCTHYECKOHW HAIMPAaBJICHHOCTH M BaXHOHM POJAM B CO3JaHMM HOBOH 0a3bl
MaTepUaIbHOW KYJIbTYpbl, PEIICHUH TJI00AIbHBIX IPOOJEM YCTOMYHUBOIO Ppa3BHTHS
YeJI0BEUYECTBA — ChIPhEBOM, YHEPreTHUYECKOM, MUIIEBON U YKOJIOTHYCCKOM OC30IMacHOCTH, B
pPa3BUTUH MEAMIMHBI, OOECIICYCHHHM YCIOBHUH YCIEHIHOTO Tpyda M OSKOJIOTHUYECKH
KOM(DOPTHOM JKU3HH KaXKJOTO WiIeHa 00IIeCTBa;

€CTECTBCHHO-HAYYHOW TPAaMOTHOCTH: TIOHMMAaHHUS CYIIHOCTH METOJIOB ITO3HAHHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCITOJIb30BaTh MOJydaeMbIe 3HAHUS
JUIA aHajdu3a M OOBSICHCHHS SIBIICHUH OKpY)KAIOIIEr0 MHpa W IPOHMCXOIANMX B HEM
W3MCHEHUH, YMEHHUsS JeliaTh 00OCHOBAaHHBIC 3aKIIOYCHHS Ha OCHOBE HAYYHBIX (PAKTOB U
UMEIOIUXCS JAHHBIX C SN0 MOJTYICHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XMMHUYCCKHE 3HAHMS IS PCIICHUs
Ipo0JIeM B PEaIbHBIX JKU3HCHHBIX CUTYAIIHSX;

MHTEpeca K TO3HAHUIO U UCCIICI0BATEILCKON JeATEIbHOCTH;

TOTOBHOCTH U CITOCOOHOCTH K HEIPEPHIBHOMY OOpPa30BaHUIO M CaMOOOPa30BaHHUIO, K
AKTHBHOMY TIOJYYCHHIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBHHM C >KH3HCHHBIMH
MOTPEOHOCTIIMU;

UHTEpeca K OCOOCHHOCTSM TpyJda B pa3IMUHbIX cdepax npodeccHoHaTbLHOM
JCATCIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeramnpeaMeTHbIe Pe3yabTaThl OCBOSHUS Y4eOHOTO TMpeameTa «XHMHS» Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKJIIOYAIOT:

3HAYUMBIE I (POPMHUPOBAHUS MUPOBO33PEHUS O0YIAFOITNXCS MEKIUCITUTITMHAPHBIS
(MeXTpeMeTHBIE) 00IIeHAYIHBIC TIOHSTHS, OTPAKAIOIINE I[EJTOCTHOCTh HAYYHOW KapTHHBI
MHpa U CeU(PUKY METOJOB MTO3HAHUS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, DHEPTHUA, SBJICHHWE, MPOIECC, CUCTEMa, HAydHBIH (HaKT, TMPHUHIIMI, TUITOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHSsl, UCCIIE0BaHNE, HAOIO/IEHNE, U3MEPEHHE, DKCIIEPUMEHT U
apyrue);

yHUBEpCAJIbHbIC  y4eOHBbIC  JIeHcTBHsS  (MO3HABaTeJIbHBIE, KOMMYHHKATHBHBIE,
peryisTuBHbIE), obecreunBaronye (opMupoBanue (YHKIIMOHAIBHON T'PaMOTHOCTH U
COIMAJIbHON KOMITETEHIIMN 00YyJaronuxcs;

CIIOCOOHOCTh ~ OOYYAIOIUXCSl HMCMOJB30BaTh OCBOCHHBIC MEXKIUCIUIUIMHAPHBIC,
MHPOBO33pEHUYECKHE 3HAHUS W YHUBEpCAJIbHBIC YUCOHBIC NEHCTBHUS B MO3HABATEILHON U
COLIMAJIbHOM ITPAKTHKE.

MeranpeaMeTHBIC Pe3yJIbTaThl OTPaXKalOT OBJIAJICHUE YHUBEPCAIBHBIMUA yUCOHBIMHU
MMO3HABATEIIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMU JCHCTBUSMU.

OBJajieHHe YHHBEPCAJbHBIMH Y4eOHBIMH MO3HABATEIbHBIMHU eHCTBUSIMM:

1) 6a30BbIe JIOrHYECKHE TeHCTBHUA:

CaMOCTOSTENILHO (DOPMYITUPOBATh W aKTyaJU3UPOBATH MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

OTIpENENATh eI JeATEeILHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JTOCTHKCHHUS,
COOTHOCHUTH Pe3yJbTaThl IEITEIHOCTH C MOCTABICHHBIMU TIEIISIMU;

WCIIOJIh30BaTh MPU OCBOCHUW 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIIEIATH
XapaKTepHbIE TPU3HAKA TIOHSITHH W YCTAaHABIMBATh WX B3aUMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIINE MMOHATHUSA JUIsl O0OBSICHEHUS OTAEIbHBIX (DAKTOB U SIBJICHUI;



BbIOMpaTh OCHOBAaHUS M KPUTEPUU AJIs KiIAacCU(UKAIMM BELIECTB U XUMHUYECKHX
peaKkiuu;

yCTaHaBIMBATh IPUYNHHO-CJIEICTBEHHBIE CBA3U MEKY N3Y4aeMbIMU SIBJICHUSIMY;

CTPOUTH JIOTUYECKUE pACCYX ACHUsI (MHAYKTHUBHBIE, NEAYKTHBHbBIC, 110 aHAJIOTUN),
BBISIBJISITH ~ 3aKOHOMEPHOCTM M NPOTHBOPEUYMST B  pacCMaTpPUBAEMbIX  SIBICHUSX,
(GopMyJIMpOBaTh BHIBO/BI U 3aKIHOUECHHUS;

OPUMEHATh B MpOLIECCE TO3HAHMS, HCIOIb3yEMbIE B XUMHUU CHMBOJIMYECKHE
(3HaKOBBIE) MOJEINH, MPEOOPa30BBIBATh MOJIEIbHBIE NPEJICTABICHNU — XUMHYECKUN 3HAK
(cuMBOJ) B37EMEHTa, XUMHYEcKass (opMmylia, ypaBHEHHE XMMHYECKOM peakiuu — TMpH
pelieHnr Y4eOHBIX TMO3HABATENBHBIX M NPAKTHUUECKUX 3a/ay, MPUMEHSTh Ha3BaHHBIC
MOJIEJIbHBIE MTPEACTABICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEUIECTB
Y XUMUYECKUX PEAKIUU.

2) 6a3oBble MccCIeA0BaTEILCKHE AeiiCTBUSI:

BJIa/I€Th OCHOBAMHU METOJIOB HAYYHOI'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIUI;

(opMynupoBaTh LETUM W 3aJayd HUCCIIEJOBAHMsS, HCIOJIb30BaTh IIOCTABIEHHBIE U
CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauye€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JJi1 (OPMHUPOBAHUS TUIOTE3bl IO MPOBEPKE MNPABUIBHOCTH BBICKA3bIBAEMBbIX
CYXJICHUU;

BJIAJICTh HABBIKAMHM CaMOCTOSTEJIBHOIO IUIAHUPOBAHUSA WU NPOBEIACHUS YYEHUYECKUX
HKCIIEPUMEHTOB, COBEPLIEHCTBOBaThH yMEHMs HAOMOJaTh 3a XOJOM  IIpolecca,
CaMOCTOSTENIbHO MTPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIUPOBATH OOOOIIEHNUS U BBIBOJbBI
OTHOCUTEIBHO JOCTOBEPHOCTH pE3YyJbTAaTOB MCCIIEOBAHUSA, COCTABIATH OOOCHOBAaHHBIN
OTUET O MPOJIETIAHHOM paboTe;

puoOpeTaTh ONBIT YYEHUYECKOW HCCIEIOBATEIbCKOM M MPOEKTHOW JESITEIbHOCTH,
MPOSIBJISITh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIBHOMY IMOMCKY METOJIOB pElICHUs
MPaKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIMYHbIX METOJO0B MO3HAHUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHPOBAThCS B PA3NMYHBIX HCTOYHHMKAX HHMopMmanuu (HayyHO-TIOMYJIsIpHAS
JUTEepaTypa XUMHUYECKOTO COJEep)KaHus, CIpaBOYHbIE mocoOus, pecypcbl WHTepHera),
aHAJIM3UPOBaTh MH(POPMAIMIO Pa3IMYHBIX BUJIOB U (OpPM MpEeACTABICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEITPOTHUBOPEYUBOCTH;

(opMynupOBaTh 3aMpoChl U MPUMEHATH PA3IUYHbIE METOJbI NMPHU MOUCKE U OTOOpE
uH(pOopMaLii, HEOOXOAUMOM /1JIsl BBIMOJIHEHUS YUeOHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

npuoOpeTaTh OTIBIT HCIIOJIb30BaHUS YH(OPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpaTh ONTUMAJbHYI (OpMY MpeacTaBiIeHUs HWHGOPMAaIUH
(cxempl, rpauKH, TUarpaMmbl, TAOJIUILIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYUYHBIM $3bIK B KAaueCTBE CpEJACTBAa MpU paboTe € XUMUYECKOH
uH(popmanuen: NPUMEHITh MEXKIpPEAMETHbIE ((PU3MUECKHe W MaTeMaTUYEeCKUEe) 3HAKU U
CUMBOJIBI, (HOPMYJITBI, a00pEeBUATYPHI, HOMEHKIIATYPY;

MCIOJIb30BaTh U MPeo0pa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATIISITHOCTH.

OBianeHue yHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMHU ACHCTBUAMMU:

3aJlaBaTh BONPOCHI IO CYHIECTBY O0OCYXJaeMOil TeMmbl B XOJie AHuajora W/WiH
JIUCKYCCHUU, BBICKA3bIBaTh HAEHU, (POPMYJIUPOBATH CBOU MPEAJIOKEHHUS OTHOCHTEIHHO
BBIIIOJIHEHHUS NIPEUIOKEHHON 3a1a4H;

BBICTYIIaThb C  MPE3EHTAlMEl  PEe3yJbTaTOB  ITO3HABATEJILHOM  JIEATEIBHOCTH,
MOJIYYeHHBIX CaMOCTOSITEIbHO WM COBMECTHO CO CBEPCTHHKAMHM IPU BBINOJIHEHUU
XUMUYECKOTO SKCIEPUMEHTa, TMPAKTHUYECKOM pabOThl MO HCCIEJOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, pealu3alMy Y4eOHOro NpoeKkTa M (OpPMYJIUPOBATH BBIBOJBI IO



pe3ynbTaTaM MPOBENEHHBIX HCCIEAOBAaHUN IMyTEM COTJIACOBAaHMS TMO3UIMH B  XOe
o0CyX/IeHHsI 1 0OMEHA MHEHUSIMHU.

OBiajeHne YHUBEPCAJbHBIMHU PEryJsiTHBHBIMH T1€CTBUAMM:

CaMOCTOSITENIFHO ~ TUIAHUPOBAaTh W OCYIIECTBISATh  CBOIO  IMO3HABATEIHHYIO
JeSTEIbHOCTb, ONpeAesis e€ edn U 3a7add, KOHTPOJIUPOBATh U M0 Mepe HeOOXOIUMOCTH
KOPPEKTUPOBATh TpeJJIaracMblii alTOPUTM JCUCTBUN TP BBIIOJHEHUU YYCOHBIX U
UCCIIEIOBATEILCKUX 3aja4, BbIOMpaTh Hanbojee 3(PGEeKTUBHBIA CHOCOO HX PEIICHUs C
Y4ETOM TTOTYICHUST HOBBIX 3HAHHUM O BEIIECTBAX M XUMHUYECKHUX PEAKITUAX;

OCYIIIECTBJISITh CAMOKOHTPOJIb CBOCH JEATEIHPHOCTHM HAa OCHOBE CaMOaHalu3a |
CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpeameTHbIE pE3yIbTATHl OCBOCHUS Kypca «Oprannyeckast XuMHUsD» OTPaKaroT:

c(hOPMUPOBAHHOCTh NPEACTABICHUNA O XHWMHUYECKON COCTaBJISIONIEH €CTECTBEHHO-
Hay4YHOU KapTHUHBI MHUpA, POJIU XMMHUH B MO3HAHUU SIBICHUU TPUPOJIbI, B (DOPMUPOBAHUU
MBIIUICHUS U KYJIbTYPhI JUYHOCTH, €€ (HYHKIMOHATBHOM IPAMOTHOCTH, HEOOXOIUMOM JIJIst
pElIECHUs] MPAKTUYECKUX 3aJad U HKOJIOTMYECKd OOOCHOBAHHOI'O OTHOILIEHHS K CBOEMY
3I0POBBIO U IPUPOIHOM CPEAE;

BJIAJICHUE CUCTEMOM XMMHMYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATAOIINE
MOHATUSL (XUMHUYECKUM HJIIEMEHT, aTOM, OJJIEKTpOHHas o000J0YKa aroma, MOJIEKYJa,
BaJICHTHOCTh, d3JEKTPOOTPUIATEIHHOCTh, XUMHUYECKasi CBsI3b, CTPYKTypHas ¢dopmyia
(pa3BépHyTas U COKpami€éHHas), MOJIb, MOJISIPHAs Macca, MOJISIPHBIM 00BEM, YIIIEpOIHBIN
ckeneT, (yHKIMOHAJIbHAS TPy, pajuKai, U30MEPHs, U30MEPbI, TOMOJIOTHYECKUN P,
TOMOJIOTH, YIJIIEBOAOPOBI, KUCIOPO U a30TCOJAEPKAIIUE COEAUHEHNS, MOHOMED, ITOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAMHEHMS); TEOPUM M 3aKOHBI (Teopus
CTpPOCHMSI oprannueckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XMMHUU; MUPOBO33PEHUECKUE 3HAHUS, JIeKAIINE B
OCHOBE  IOHMMAaHUs  MPUYUHHOCTH U  CHUCTEMHOCTH  XUMHUUYECKUX  SIBIICHUA,
(dakToNIOrMYecKue CBEJECHHUS O CBOMCTBaX, COCTaBe, IMOJIYYeHHMH U 0€30IacHOM
UCIIOJIb30BAaHUM BAXXKHEWIIUX OPraHUYECKHX BEIIECTB B OBITY U MPAKTUYECKOU
NESATEIBHOCTH YEJIOBEKa;

chOPMHUPOBAHHOCTh YMEHHMM  BBISBIISAITH  XapaKTepHbIE TMPU3HAKKA  TOHSTHH,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIIUE MOHITHUS PU ONKHCAHUU
COCTaBa, CTPOEHHUS U IIPEBPALIECHUNA OPraHUYECKUX COCIUHEHNM;

c(OPMHUPOBAHHOCTh YMEHHMM  HCIOJNB30BATh  XMUMHYECKYI0  CHMBOJIUKY  JUIS
COCTABJICHHMSI MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpam€HHON) GopMym
OpraHMYEeCKUX BEIIECTB M YPABHEHUN XUMHUYECKUX pPEAKIUH, W3rOTaBIMBATH MOJIEIU
MOJIEKYJI ~ OpraHMYeCKUX  BEWIECTB A  WUIIOCTpalMM  HMX  XUMHUYECKOTO U
MIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMUPOBAHHOCTh ~ YMEHUW  YCTAaHABIMBATh  MPUHAJIEKHOCTb  HM3YyUEHHBIX
OpraHUYEeCKUX BEIIECTB MO HUX COCTAaBYy M CTPOCHHMIO K ONPENeIEHHOMY KJaccy/rpyIiie
COCIMHEHHA  (YIVIEBOIOPOABI,  KHCIOPOA M a30TCOAEp)KallUMe  COEAUHEHUS,
BBICOKOMOJIEKYJIIDHBIE COEAUHEHHUs), JaBaTb KM Ha3BaHUA [0 CUCTEMAaTHYECKOUN
nomenkinatype (IUPAC), a Ttaxxke NpPUBOAWTH TPUBHAIBHBIC HA3BaHUS OTIEIHHBIX
OpraHUYECKUX BEIIECTB (ITUJICH, MPOMHIICH, alleTHIICH, STUJICHTJIUKOIIb, TIUIEPUH, (EHOII,



dbopmanibierusl, aleTalbJeru, MypaBbUHAs KHUCIOTAa, YKCYCHAas KHUCIOTa, OJEHMHOBAs
KHCIIOTa, CTE€apUHOBAs KUCIIOTA, IITI0K03a, (PpyKTO3a, Kpaxmal, LeJUI0103a, TIUIIH);

c(hOpPMHUPOBAHHOCTh YMEHHS OINPEACNIATh BUbl XUMHUYECKOW CBS3U B OPraHUYECKUX
COEIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHUS PUMEHSTH MOJIOXKEHUSI TEOPUHU CTPOCHUSI OPTraHUYECKUX
BemecTB A. M. byTiepoBa niist 00bsicHEHUsI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa
U CTPOCHMS; 3aKOH COXPAHEHUSI MACCHI BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHM XapaKTepU30BaTh COCTaB, CTPOCHHUE, (DU3UYECKUEC W
XUMUYECKUE CBOMCTBAa THUMUYHBIX MPEACTABUTENICH PA3IMUHBIX KJIACCOB OPTraHUYECKUX
BEIECTB (METaH, 3TaH, TWICH, NMPOMIWICH, alleTWieH, OyraaueH-1,3, meTmnOyTraauen-1,3,
OCH30JI, METAHOJI, STAHOJ, STUJICHTIUKOIb, TIUIIEPUH, (EHOII, alleTaabACTUl, MypaBbHHASL
M YKCYCHas KHCIOTHI, TJIIOKO3a, Kpaxmai, IeJUII0JIo3a, aMUHOYKCYCHAasi KHCIIOTa),
WJUTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXAY HUMH YPaBHEHUSIMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKINI C UCTIOIb30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKT€PU30BAThb HUCTOYHUKHU YIJIEBOJOPOJHOTO ChIPbHS
(HedTh, TPUPOAHBINA a3, Yroib), CIIOCOOBI UX MEPEPA0OTKH U MPAKTUUECKOE MPUMEHEHHE
MIPOJTYKTOB MEPepadOTKU;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBHIYMCICHUS MO XUMUYECKUM YPaBHEHUSIM
(macchl, 00BEMA, KOJIMYECTBA UCXOJHOTO BEIECTBA WM MPOIYKTA PEAKIIMH 110 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN );

c(hOpMHUPOBAHHOCTh YMEHHMU BIQJE€Th CUCTEMOM 3HAHUN OO0 OCHOBHBIX METOJIax
HAay4YHOTO [O3HAHUS, MCIOJIb3YEMbIX B XUMHUHM TPU U3YYEHUHM BEIIECTB U XUMHYECKUX
ABICHUN (HAOJIOJEHUE, HW3MEPEHHE, SKCIEPUMEHT, MOJIEIUPOBAHKE), HCIOIb30BAThH
CUCTEMHBIC XMMHMUYECKHE 3HAHUA [JIi MPUHATHUS PEIICHUH B KOHKPETHBIX KHU3HEHHBIX
CUTYyaIUsX, CBSI3aHHBIX C BEIIECTBAMU U UX TPUMECHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUH COOJIIOJIATh MPaBuUa MOJIb30BAHUS XUMUUECKON TTOCY 101
U J1abopaTOpHBIM OOOpYJOBaHHEM, a TaKXe NpaBWiIa OOpaIlleHHs C BEIIeCTBAMHU B
COOTBETCTBUH C MHCTPYKIIUSMH T10 BHITIOJIHEHUIO JTA0OPATOPHBIX XUMUUYECKHUX OTBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHI IJIAHUPOBATh M BBINOIHATH XUMHUYECKUI SKCIEPUMEHT
(mpeBpailieHrs OpraHUYECKUX BEIECTB MPU HAarpEeBaHUHM, MOTYYCHUE ITHIICHA U U3YYCHUE
€ro CBOMCTB, KaYECTBEHHBIC PEAKIIMM OPraHMYECKHX BEIECTB, JCHATypalusi OCJIKOB IMpHU
HarpeBaHWM, IIBETHbIC pEaKkUu OEIKOB) B COOTBETCTBHHM C TMIpaBUJIAMU TEXHUKHU
O6e3omacHOCTH TIpu OOpaIieHMH C BEHIeCTBAMU M JabOpaTOpPHBIM 000PYTOBaHUEM,
MPEACTABIATh PE3YJAbTaThl XUMHUYECKOIO0 JKCIEpUMEHTa B (opMe 3alucu ypaBHEHHI
COOTBETCTBYIOIIMX peakiuii U pOopMyIMpOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YyJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHUI KPUTUUECKHU aHATU3UPOBATh XUMUYECKYIO HH()OPMALIUIO,
MOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (cpeacTBa maccoBod uHbopmanuu, MHTEepHET U
IPYTHX);

c(hOpMHUPOBAHHOCTh YMEHUN COONIOJATh IMpaBUia IKOJOTUUECKHU I11e71eco00pa3HOro
MOBEJICHUSI B OBITY W TPYJOBOM JESITEIBHOCTH B IIETSX COXPAHEHHUS CBOETO 3JI0POBbS U
OKpYXalel TMPUPOJHOU Cpeabl, OCO3HAaBaTb OIACHOCTb BO3JACHUCTBUS HA IKUBBIC
OpPraHU3Mbl ONPEACTEHHBIX OPraHWYECKUX BEIIECTB, MOHUMAas CcMbIch Tokazarens [1JIK,
MOSICHATh HAa TPUMEPAX CIOCOOBl YMEHBIICHHUS U TPEAOTBPAIEHUS WX BPEIHOTO
BO3/ICIICTBUS HA OPraHW3M YEJIOBEKA;

JUTsI O0Y4aIOIIUXCSl C OTPAHUYSHHBIMH BO3MOXKHOCTSIMU 3/I0POBBS: YMEHUE TIPUMEHSTh
3HaHMUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUI;

JUISL CJENBIX U CIA0OBUIAIMIMX OOYYaIOIIUXCS: YMEHHUE MCMOJIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins 1uist 3anucu XuMU4ecKux GopMyil.



11 KJTACC

[IpeameTHbie pe3ynabTaThl OCBOEHHUs Kypca «OOIias W HeEopraHuyecKas XUMUs»
OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUN: O XMMUYECKOW COCTaBISAIONIEH €CTECTBEHHO-
HAy4YHOU KapTHHBI MHpA, POJIM XUMHH B TMO3HAHUU SBJICHUN NPUPOABI, B (POpMUPOBAHUU
MBIIIJICHUS. U KYJbTYPhl TUYHOCTH, €€ GYHKIMOHATBHOW IPAMOTHOCTH, HEOOXOIUMOM ISt
pEelIeHUs] TMPAKTUYECKUX 3aJlad M IKOJIOTMYEeCKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3I0POBBIO U IPUPOJIHOM CPEAE;

BJIAJICHUE CUCTEMOM XMMHYECKUX 3HAHHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATAOIINE
MOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JICKTpOHHBIC OPOUTAIIN aTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BbEM, BAJICHTHOCTD, DJIEKTPOOTPHUIIATEIILHOCTh, CTETICHD
OKHCJICHHS, XUMHUUYECKas CBs3b (KOBAJICHTHasi, WOHHAs, METaJUIMYecKas, BOJAOPOAHAs),
KpPUCTAJUIMYECKass pPEMETKA, THUIMBlI XUMUYECKUX PEAKLIUH, PaCTBOpP, SJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, AJEKTPOJUTHYECKAS JIUCCOLMALUS, OKHUCIWUTENIb, BOCCTAaHOBUTEID,
CKOPOCTh XUMHUYECKOM pPEaKiMy, XMMHYECKOE PAaBHOBECHE); TEOPUU M 3aKOHBI (TEOpHs
AJIEKTPOJIMTUYECKON JUccolManuu, nepuoandeckunn 3akoH [[. M. MenneneeBa, 3akoH
COXpaHEHMs] MacChl BEIIECTB, 3aKOH COXPAaHEHUS U IIPEBPAILCHUS DSHEPIrUM IIpU
XUMUYECKUX  PEeaKIusX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN  SI3BIK  XUMUHU,
MHPOBO33PEHUYECKME 3HAHUS, JICKAIIUE B OCHOBE TOHUMAaHUS IPUYMHHOCTU U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUHM, (PAKTOIOTMYECKUE CBEJECHUS O CBOMCTBAaX, COCTaBe, MOJYyYECHUU U
0€30MMaCHOM  KCMOJIb30BAHUM BAYKHEWUIIIUX HEOPraHMYECKUX BEIIECTB B OBITY W
MPAKTUYECKOMN JICITEILHOCTH YEJIOBEKA;

chOPMUPOBAHHOCTh ~YMEHHMH  BBISBIIATH  XapaKTEpPHbIE MPU3HAKU  TOHSTHUH,
YCTAHABIIMBATh UX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATHS PU ONTMCAHUU
HEOPraHMYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpPMHUPOBAHHOCTh ~YMEHHMH  HCIOJIb30BaTh  XUMHUYECKYIH)  CUMBOJIUKY  JJIs
cocTaBjieHUs] (OpMyJT BEIIECTB W YPAaBHEHUN XHUMHUYECKHX PEaKIUN, CUCTEMaTHYECKYIO
HomeHknatypy (IUPAC) u TpuBHasibHbIe HAa3BaHUSI OTACIIBHBIX HEOPTAaHMYECKUX BEIIECTB
(yrapHblii Ta3, YIJIEKUCIIBINA Ta3, aMMHUAaK, TalléHas W3BECTh, HETAIIEHAs! U3BECTh, MUTHEBAs
coja, MUPUT U IPYTHUe);

c(hOPMHUPOBAHHOCTh yMEHUH OMPENEATh BaJEHTHOCTh M CTENEHb OKHUCICHUS
XMMHUYECKUX 3JIEMEHTOB B COCIMHEHHMSAX PA3JIMYHOTO COCTaBa, BHJ XUMHUYECKOW CBSI3U
(koBaneHTHasi, WOHHAs, MeETaJUIMYecKas, BOJOPOJHAs) B  COCIAMHEHMSIX, THUI
KPUCTAUIMYECKON PEmIETKH KOHKPETHOTO BeEIIecTBa (aTOMHas, MOJEKYJspHas, MOHHasil,
MeTaJlJTn4YecKas), XapakTep Cpelibl B BOJHBIX paCTBOPAX HEOPTAHUYECKUX COCAMHEHUI;

c(hOpPMHUPOBAHHOCTh YMEHUW YCTAHABIMBATH NPUHAJICKHOCTh HEOPTaHUYECKUX
BEIIIECTB IO UX COCTABY K OMPEACIEHHOMY KJIacCy/TpyIIie COeMHEHHM (MPOCThIE BEIeCTBa
— METAJIJTIbl M1 HEMETAJUIbl, OKCHUJIbl, OCHOBAHUSI, KUCIIOThI, aM(OTEPHBIC THIPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUU PACKPBIBATH CMBICH Tepuoandeckoro 3akona JI. U.
MeHnneneeBa M JIEMOHCTPUPOBATh €Tr0 CHUCTEMAaTU3HUPYIONMIYI0, OOBSICHUTECIBHYIO U
MPOTHOCTUYECKYIO (PYHKLINU;

c(hOPMHUPOBAHHOCTh yMEHHUH XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHUE AaTOMOB
XUMHYECKUX 37eMeHTOB 1—4 nepuonoB Ilepuonnueckoil CUCTEMBI XUMUYECKHUX 3JIEMEHTOB
JI. W. MengaeneeBa, WCIOJNB3YyS MOHATHA «S-, P-, O-3JEKTpOHHBIE OpPOUTAINY,
«QHEPTETUYECKUE YPOBHU», OOBACHITH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX
AJIEMEHTOB M HX COEAUWHEHUM MO mepuonam u rpynnaMm llepuoanueckor cuctemsl
XUMHYECKUX djieMeHTOB J[. 1. MeHnneneena;



chOpPMHUPOBAHHOCTh YMEHHUH XapaKTepHu30BaTh (OMHCHIBATH) OOIIHME XUMHUYECKHE
CBOWMCTBA HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPKAATH CYIIECTBOBAHHE
TCHETUYECKOW CBSI3M MEXKAY HEOPTraHMYEeCKHMMH BEIIECTBAMU C IOMOIINBI0 YPaBHEHHN
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

chOPMHUPOBAHHOCTh ~YMEHHSI  KJIACCU(UIIUPOBATh XUMHUYECKHE PpEaKIUd  TI0
pa3MYHBIM MPHU3HAKaM (YHCITYy W COCTaBy PEarupyrolluX BEIIECTB, TETIOBOMY 3PQEKTy
peaKIuy, U3MEHEHHUIO CTETICHEH OKHCIICHHS 3JIEMEHTOB, OOPaTUMOCTH PEaKIMH, YIaCTHIO
KaTajau3aropa);

c(hOpPMHUPOBAHHOCTh YMEHUH COCTABJIATh YPAaBHEHHS PEAKIUH PA3IUYHBIX THIIOB,
MIOJTHBIE W COKpAIIEHHBIE YPaBHEHUSI PEaKIMii MOHHOTO OOMEHA, YYUTHIBAS YCJIOBHS, MPH
KOTOPBIX 3T PEAKIIMH UIYT 10 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHUW MPOBOANTH PEAKIINH, MOATBEPKIAIONINE KAYSCTBEHHBIH
COCTaB DPA3JIMYHBIX HEOPTaHUYECKHUX BEIIECTB, PACMO3HABATH OIBITHBIM MYTEM HOHEI,
MPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAX HEOPTAHUYICCKUX BEIECTB;

c(hOpMHPOBAHHOCTH YMEHHUM pacKpbIBaTh CYIIHOCTb OKHCIIUTEIIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUI IMOCPEACTBOM COCTABJICHUS JJIEKTPOHHOTO OajlaHca 3THUX
pEaKLnil;

c(hOPMHUPOBAHHOCTh YMEHUU OOBICHATH 3aBUCUMOCTH CKOPOCTH XHUMHYECKOU
peakiMu OT PAa3IUYHBIX (PAKTOPOB; XapakTep CMEHICHUS XHUMHYECKOTO pPaBHOBECHUS B
3aBUCUMOCTH OT BHelTHero Bo3aeicTsus (nmpunuu Jle [Hlatense);

c(hOpMHPOBAHHOCTh YMEHHUU XapaKTepHU30BaTh XUMHUYCCKHE IMPOIIECCHI, JIKAITUE B
OCHOBE TIPOMBINIUICHHOTO  TIONYYCHHs] CEpPHOM  KHUCIOTHI, aMMHaka, a TaKke
c(hOpPMHUPOBAHHOCTh TPEICTABICHUNA 00 OOIMMX HAYYHBIX MPHUHIIUIAX U DKOJIOTHYECKHX
mpo0IeMax XUMHUYECKOTO MTPOU3BOICTBRA;

c(hOpPMHPOBAHHOCTh YMEHHUH TPOBOJIUTH BBIYHCIICHUS C HCIOJIH30BAHHEM TOHSTHS
«MaccoBas JI0JS BEIMIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUW Ta30B MPH XUMUYCCKUX
peaKkIMsIX, Macchl BEIECTBA WM 00bEMa ra3oB MO WM3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Win 00bEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO 3(ddekra
peakiiMi Ha OCHOBE 3aKOHOB COXPAHEHMS MacChl BEIIECTB, MPEBPAIIECHUS U COXPaHEHUS
DHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUH COOJI0IaTh MPaBUJIa MOJIB30BAHUS XUMUYECKON TTOCYI0M
U J7a00paTOpHBIM O0OpYJAOBaHHEM, a TakXKe MpaBujia OOpaIlleHHs C BEIIECTBAMHU B
COOTBETCTBUH C MHCTPYKIIUSIMH T10 BHITIOJIHEHUIO JTA0OPATOPHBIX XUMUUYECKHUX OTBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHI IUIAHUPOBATh M BBIMOJIHATH XUMHUYCCKUI SKCIIEPUMEHT
(pa3noxkeHue TMEPOKCHIAa BOJAOpPOAA B MPHCYTCTBHHM KaTalM3aTopa, OMPEAESICHUE CPEIbl
PacTBOPOB BEIIECTB C IMOMOIINBIO YHUBEPCAITBHOTO HWHIAMKATOPA, BIUSHUE Pa3IMYHBIX
(aKTOpPOB HAa CKOPOCTh XMMHYECKOW pPEaKIUH, PEaKIMd MOHHOTO OOMEHAa, KaueCTBEHHBIC
peaknuu Ha cyiabdar-, KapOOHAT- W XJOPUI-aHUOHBI, HA KAaTHOH aMMOHUS, DPEIICHUE
AKCIICPUMEHTAIBLHBIX 3a7ad 1Mo TemaMm «MeTtamiel» U «HeMeramiel») B COOTBETCTBHM C
MpaBUjaMu TEXHUKH OE€30MacHOCTH TPH OOpaleHWH ¢ BEHIECTBAMU M Ja0OPaTOPHBIM
o0opyI0BaHUEM, MPEJCTABISATh PE3yIbTaThl XUMUUECKOTO IKCIIEPUMEHTa B (hopMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakiuii W (GopMyIupoBaTh BBHIBOJABI HAa OCHOBE 3THX
PE3yNbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUI KPUTHYECKU aHATH3UPOBATh XUMUUYECKYI0 HH(POPMAIIHIO,
MOJIy4aeMyH0 M3 Pa3HBIX MCTOYHUKOB (CpPEACTBAa MAcCOBOM KOMMyHUKanmu, HTepHET u
APYTHUX);

c(hOpMHPOBAHHOCT, YMEHHUH COOJIIO/IaTh TMpaBUjla AKOJOTHYCCKU IEIecO00pa3HOTo
MOBEJICHUSI B OBITY W TPYJIOBOH JESITCIBHOCTH B IIEISAX COXPAHCHHUS CBOETO 3JI0POBBS U
OKpYXarollled NPUPOAHOW Cpelbl, OCO3HABATh OMNACHOCTh BO3JCUCTBUS Ha IKUBbBIE



OpraHu3Mbl ONpeNeNE€HHBIX BellecTB, MoHMMas cMbica nokazarens [1/IK, moscusats Ha
OpUMepax CrnocoObl YMEHbBIIEHUS W MPEAOTBPAILEHUS HX BPEIHOrO BO3JEHCTBUA Ha
OpraHu3M YeJIOBEKa;

TSl O0Y4aOIIMXCS ¢ OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS: YMEHUE IPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYMHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUI;

JUISL CIIETIBIX W CIa0OBHUIAIIMX OOYYaIOIIMXCA: YMEHUE HCIOJIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins st 3anucu XuMU4ecKux GopMyL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne ni/m
NPOrpaMMmbl Bcero Koﬁﬂ TPOILHbIE H%aKTquCKHe o0pa3oBaTejbHbIE
padoThI padoThI pecypch
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHU4eCcKOi XUMUH
[Ipenmer oprannueckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHHYECKUX COSAMHEHUN A. 3
M. bytieposa
Hroro mo pazueny 3
Pa3nea 2. Yraesogopoasl
2.1 [IpenenbHbIe YrIeBOAOPOIbl — AJIKAHbI 2
29 HenpenenbHbie yriaeBOAOPOIbI: AKEHBI, 5 1
' AJIKaTUCHBI, AJTKHHBI
2.3 ApoMaTudeckue yrieBoa0pobl 2
24 [TpupogHBIE HCTOYHUKH YTIEBOIOPOIOB U 3 1
' ux nepepabdoTka
Hroro no pazneny 13
Pasnen 3. Kuciiopoacoaep:xkanue oprannyeckue coeinHeHust
3.1 Crnuptsl. @eHon 3
39 Anbnernasl. Kap6oHOBBIE KHCTOTHI. 7 1
' Crnoxuble 3hupbl
3.3 VrieBoasl 3 1
Hroro mo pazueny 13
Pasznea 4. A3oTcoaepxaiye OpraHudecKkue coe{uHeHust
4.1 AmuHBL. AMUHOKHCIIOTHI. benku 3
HWroro no pazneny 3
Paspnen S. BeicokoMOJIeKY IS pHBIE COCAUHEHHUSA
5.1 IInacrmaccel. Kayuyku. Boigokna 2
HWroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2




11 KIIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM (uu¢posBbie)
Ne n/m S — Beero KoﬁnTpo.m,HLIe HpﬁaKTI/I‘IGCKI/Ie 0BPA30BATETLHBIE
padoThI padoThI pecypesI
Pa3znea 1. TeopeTnueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoguyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB /1. . Menaeneena
19 Crtpoenue BemniecTBa. MHOroooOpasue 4
' BEILIECTB
1.3 XUMHUYECKUE PEAKIINU 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertasibl 6 1
2.2 Hemeramibl 9 1 1
23 CBsi3p HEOPTaHUYECKUX U OPTAaHHUYECKUX 5
' BEIIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus u :Ku3Hb
3.1 ‘ XUMUS ¥ )KU3HD 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KosauuyectBo 4yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoabueie — Ipaxruecikue fl[3y'{em/m gﬁg)a[;OBaTeﬂbﬂme
padoThI padoTshI pecype
1 IIpeamer oprann4ecko XUMHH, €€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopus cTpoeHUsI OpraHUYECKUX
2 coenunenniit A. M. byrneposa, eé 1
OCHOBHBI€ ITOJIOKEHUS
[IpencraBienue o K1accuPpUKaun
3 opraHuueckux Bemiects. HomeHkinatypa 1
(cucremaTuyeckas) U TpPUBHAIbHBIC
Ha3BaHMsI OPraHUYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB 1 CTPOCHHE, 1
TOMOJIOTUYECKHUU sl
5 MeraH u 3TaH — npocTenine 1
IIPEICTaBUTENH aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTuUiEH U NPONWIEH — NpOCTeiIne 1
MIPEICTaBUTENH aJIKEHOB
8 [IpakTnueckas padora Ne 1. «Ilonyuenue 1 1
STWJIEHA U U3yYEHHUE €0 CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 Metunoytanuen-1,3. [lomyuenue 1
CUHTETHUYECKOTO KaydyKa 1 PE3UHBI
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHMS,
10 TOMOJIOTUYECKUH PAll. ALIETUIEH — 1
MIPOCTENIINNA TPEICTABUTEND aJTKUHOB
11 Beruucnenus no ypaBHEHUIO XUMHYECKOU 1
peakuuu
12 Apensl: 6eH301 U TOnyol. TOKCHYHOCTD 1




apeHoB

['eneTnveckas cBsI3b yIiI€BOJOPOIOB,

13 MIPUHAIISKANTNX K Pa3IMYHBIM KJIaccaM
[IpupoaHbIE HCTOYHHUKH YTIIEBOAOPOIOB:

14 MIPUPOJIHBIN Ta3 U MOMyTHbIC HEPTIHBIC
ra3el, He()Th ¥ MPOAYKTHI €€ TIepepaboTKu
[IpupoaHbIE HCTOYHHUKH YTIIEBOAOPOIOB:

15 MIPUPOJIHBIN Ta3 U MOMyTHbIC HEPTIHBIC
ra3el, He()Th ¥ MPOAYKTHI €€ TIepepaboTKu

16 KonTponpHas pabora mo pazaeny
«YTJIeBOAOPOIBI

17 [IpenenpHBIC OTHOATOMHBIC CITUPTHI:
METaHOJ U 3TaHoJ. BoiopoaHas cBs3b

18 MHOroaToMHBIE COIUPTHI: TUIICHTIIUKOIb U
TIIALEPUH

19 deHou: ctpoeHne MOJICKYIBL, (busmueckue
Y XUMHUYECKHE CBOMCTBA, IPUMEHEHUE

20 Anpaeruabl: hopManbaeTua U
aleTanpaerua. AeToH

21 OIHOOCHOBHEIE MpeCIbHBIC KAPOOHOBKIC
KHCIIOTHI: MypaBbUHAs M YKCYCHAsI

29 [IpakTuueckas pa6v0Ta Ne 2. «CBoiicTBa
pacTBopa YKCYCHOU KHCIOTBI»
CreapuHOBas U OJIEMHOBAS KUCIOTHI, KaK

23 MIPEJICTAaBUTEIIH BBICIINX KapOOHOBBIX
KHCIIOT

24 Mpina kak conu BBICIINX KapOOHOBBIX
KHCIIOT, UX MOIOIIee JICHCTBHE
CrnoxxHabie 23(UpBI KaK MPON3BOTHEIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

2% XKupsl: THIPOIN3, MPUMEHEHHE,
OuoJI0rHYecKast poib )KUPOB

27 YTIIeBOIbI: COCTAB, KIaCCU(UKAITHSI.




Baxnelive npecTaBuTeNu: ri0K03a,
¢bpykTO3a, caxaposa

28 Kpaxman u nemnono3a Kak nNpupogHbie
TIOJIUMEPHI
KontponbHas pabora 1o pasaeny

29 «Kucnopojacoaepxaiiyue opraHuuecKme
COCIMHEHUS»

30 AMWHBI: METHJIAMUH U aHUJIUH

AMHHOKHCIIOTBI Kak aM(pOTEpHbIC
31 OpPraHUYECKUE COCTUHEHUS, HX
ouosornyeckoe 3HaueHue. [lenTu bt

32 benku xak npupoaHsie
BBICOKOMOJIEKYJISIDHBIE COEAMHEHHUS

OcHOBHbIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX COE€UHEHUN

33

OcCHOBHbIE METO/IbI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[InacTmaccel, KaydyKH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYCHUS

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

XUMUYECKUHN 3IeMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypalysi aToOMOB

[Tepuonnueckuii 3akon u I[leprnonnueckas
cHucTeMa XMMHUYeCKux anmemeHToB /1. U.
MenpeneeBa, X CBsI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XUMHUYECKHX 3JIEMEHTOB U UX COCIUHEHUH 10
rpynnaM u nepuogam. 3HaueHue
MEPUONYECKOTr0 3aKOHA U CHCTEMBbI
xumudeckux ayemeHToB .. Meneneena B
pPa3BUTHUU HAYKH

CTpOCHI/Ie BeliecTBa. XuMHUecKas CBA3b, eé
BUJBI, MCXaHU3MBI 06pa303aHI/151
KOBaJICHTHOM CBS3U. BOI[OpO,Z[HaH CBA3b

BaneHTHOCTB. DNEKTPOOTPULIATETBHOCTb.
Crenens okucnenus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOEHUS

[ToHsITHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE M KOJUIOMAHBIE PACTBOPBI.
MaccoBasi 1011 BEILeCTBa B pacTBOpE

Knaccudukanus u HoMeHKIaTypa
HEOpPraHWYEeCKUX coeMHeHni. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BEILIECTB, PA3JIUYHBIX
KJIacCOB

Knaccudukamnms XuMuaeckux peakiuii B
HEOPraHUYeCKOW U OPraHUYECKON XUMUHU.
3aK0oH COXpaHEHHUS MaCcChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAILCHHS SHEPTUU IPU
XUMHUYECKHUX PEaKIIUSIX

Ckopoctb peakiun. O6paTuMble peaKiuy.




XHUMHUYECKOE pPAaBHOBECHE

10

11

[TpakTrueckas padota Ne 1. «BnustHue
pa3nuYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKON peakium»

DnekrponuTHueckas aucconnanus. [lonsrue
0 BOJIOpoHOM nokazarene (PH) pactBopa.
Peakniun nonHoro oomeHa. I'maponu3
OpPraHMYECKUX M HEOPTaHNYECKHUX BEIICCTB

12

OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC
peakuuu. [lonarue o0 anexkTponauze
pacIIaBoB M pacCTBOPOB COJIEH

13

14

Kontposnbnas paboTta mo pazaery
«TeopeTnvecKkne OCHOBBI XUMHUH»
Merautbl, ux nosioxenue B [lepuoanyeckoit
CHUCTEME XMMUYECKUX 3yeMeHToB /. U.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKrue CBOMCTBa
METaJIJIOB

15

16

17

CrmuiaBbl METaLIOB. DJIEKTPOXUMUYECKUM PsiJT
HanpsH>KEHUHA METaJIIOB

XHMHYECKHE CBOMCTBA BaXKHEHUIIINX
METaJUIOB (HAaTpUH, Kaaui, Kaablluid, MarHui,
AITIOMUHUNA) U UX COETUHEHUN

XHUMHUYECKHE CBOWCTBA XpOMa, MEAU U UX
COE€IUHEHUN

18

19

XuMHUyecKre CBOMCTBA IIMHKA, JKeae3a U UX
COCIMHEHU
[IpakTuueckas padbora Ne 2. "Pemienue

AKCIEPUMEHTAIIbHBIX 337a4 110 TEME
«MeTamae»"

20

21

22

HeMeTaJ'IJ'II)I, HUX IMTOJOXKXECHUEC B
[lepuoanueckoii cucreMe XUMUUYECKHUX
anemenToB 1. . Menaeneesa u
0COOCHHOCTH CTPOCHHUS aTOMOB

®u3nveCcKre CBOMCTBA HEMETAIIIIOB.
AnnoTponusi HEMETAUIOB (Ha IPUMEpe
KHCIIOpoJia, cephl, hocdopa u yrieposaa)
XUMHUYECKHE CBOMCTBA TrAJIOTEHOB, CEPHI U UX




COCTUHEHUN

23

XUMHYECKHE CBOMCTBA a30Ta, pocodpa u ux
COEAMHEHHI

24

25

XUMHYECKHE CBOMCTBA yIJIEpO1a, KPEMHHUS U
HUX COEIUHEHUN

[IpumeHeHne BaXXHEUIIINX HEMETAIIOB U UX
COCIUHCHUI

26

27

O0o0011IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
TeMe «HeMeTamibely. BerauciaeHus 1mo
YpaBHEHUSAM XUMUUYECKHUX PEaKLui
TEPMOXHUMHYECCKUE PACUETHI
[Ipaktuueckas padota Ne 3. «Pemenue
AKCIICPUMEHTAIIbHBIX 33724 110 TEME
"Hemeramnsl"»

28

29

Kontponbnas padota mo teMam «MeTauibiy
u «Hemeramnsn»

Heopranunueckue u opraHu4ecKue KUCIOTHI.
Heopranuueckue u opraHnuecKkiue OCHOBAHMSI

30

31

32

AmdoTepHbIe HEOPTaHUIECKUE U
OpraHuYecKue COeNUHEHU. | 'eHeTnueckas
CBSA3b HEOPTraHWYECKUX U OPraHUYECKUX
BEIIECTB

Ponb xuMum B obecrieueHNH SKOJIOTHYECKOid,
SHEPreTUYECKOM U MUIIEBON 0€30I1acHOCTH,
Pa3BUTHUH MEAUILIMHBI

[IpencraBienust 06 0OIMMX HAYYHBIX

MPUHIUIIAX TPOMBILIEHHOT'O TTOJYYEHHUS
Ba)KHEHUIIINX BEIIECTB

33

YemoBek B MHPE BEIIECCTB U MAaTCpUATIOB

34

XHMHS U 300pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




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

Xumus, 10 knace/ Pymsutuc I'.E., ®enpaman @.I., AKimoHepHOe 00111€CTBO
«3narensctBO «IIpocBenienre»

Xumus 11 knace I'. E.Pyn3utuc, ®©.I'.denpaMan akiiuOHEPHOE 00IIECTBO
n3gaTenbeTBO "IIpocBemenue”

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

H.H. I'apa "Xumusa" ypoku B 11 knacce, AO "[Ipocseuienne"

[Toypounsie pazpabotku ypokoB xumuu, 1unus Y MK Pymzutuc I'.E. 6a30Bbiit
ypoBeHb, AO "IIpocsemienue"

A.M. Pagenxuii "JlunakTuaeckuii MaTepral MaTeprani K ypokam xumun 10-11
kiacc" M. "l[Ipocsemenue”

M.A Ps6oBa, Y.HO.Hesckas, P.B.JIuako «Tectel mo xumum 11 xmacey, - M.
Dxk3ameH, 2019r.

H.H. I'apa, H.W. I'abpycesa "3anaunuk ¢ momomuukom" 10-11 kmacc

A.M. Panenxuii "KontpoasHbie padoTsl mo xumuu B 10-11 kmaccax" M.
"IIpocBemienue"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6ymoreka LIOK https://myschool.edu.ru/

http://www.chemnet.ru I'azeta «Xumus» u callT ajs

yuutenst «S uay Ha ypoK XUMUN»

kosutekmms LIOP: http://him.1september.ru Equnas [IpenmerHas KouieKus
«XHAMUS»

http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YYEOHUK JIsI
CpPEIHEN IIKOJIBI
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