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[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHS
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CpeAHEro 001ero o0pa3oBaHUs
(®OIT  COO), npencraBineHHbIX B DeAepalbHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM cTtaHgapre COO, c¢ yu€tom KoHmenmuu mnpemnoaaBaHus
y4eOHOro mpenMera «XUMHS» B 00pa3oBaTeNbHBIX OpraHu3anuix Poccuiickoi
denepauuy, peamu3yIOIUX OCHOBHBIE 00pa30BaTeNIbHbIE MPOrpPaMMbl, H
OCHOBHBIX TNOJIOKEHU «CTpaTernn pas3BuUTUs BOCIHMTAaHMS B Poccuiickoil
®enepanuu Ha nepuon o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OcHOBY MOAXO0/0OB K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O00YUYalOIIUXCS CPEICTBAMHU
yueOHoro npeamera « Xumus» i 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJEpKaHUs, pe3yibTaTOB OOyYeHUs U TpPeOOBAHMHA K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, N0JIy4aeMOoe BBIITY CKHUKAMH
o011eo0pa3oBaTeIbHON  OpraHU3alUuy, SIBISIETCS HEOTHEMJIEMOW YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOLIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHMs 3aKOHOB NMPUPOAbI, HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpbl
Yell0OBeKa, a TakKe DKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercs xumudeckoe oOpa3oBaHUE
oOyyJaroImmxcs Ha YPOBHE CpEHEero o0Iero oopa3oBaHMs CPEACTBAMH yYEOHOTO
npeaMera «XUMHUSD», COJIEp)KaHHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMme N0 XMMHUU € Y4ETOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
NMO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW U3HHM OOIIECTBA, a TaKXke C y4ETOM
oOlMX 1efaed M MPUHLHUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaepanumu.

XUMUsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOylo posib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.



OHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHE LEJIOCTHOIO MPEACTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IHHCTBE
IPUPOABI M YEIOBEKAa, KOTOpPOoe (OPMUPYETCS B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIETO0 MHPA, OCO3HAHUSA B3aUMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJENCTBYSl C APYTMMH €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOMN YacCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIIOBUEM YCIIEUTHOTO
TpyJla W >KM3HU KaXJIoro uieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
CO3UJATEbHAS, KAaK HayKa BBICOKMX TEXHOJIOTMHA HANpaBlieHA Ha pEIICHUE
MIO0ANBHBIX TIPOOJIEM YCTOMYHMBOTO PAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B cooTrBercTBUM C OOMIMMU MEISIMH U TPUHIUIAMU CPETHEro OOIIETro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYECHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaronmmxcs, HEOOXOJUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEHIHOIO BKJIIOYEHUA B JKU3Hb COLMUYMa, MPOJAOJDKCHUS
0o0pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocTaBisiomuM  IpeaMeTa «XUMHS» SBIAIOTCA 0a30Bble  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMaA
3HAHHUM MO HEOPraHWYECKON XMMUU (C BKIIOUEHHWEM 3HAHUM U3 00Iel XUMUU) U
OpraHu4eckor XxuMuu. @OpMUPOBAHUE JAHHOU CUCTEMBI 3HAHUW NPU U3YyUYECHUU
npeaMeTra OO€eCleyuBaeT BO3MOXXHOCTh PAaCCMOTPEHHUS BCEro MHOI000pa3ust
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coiepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpPraHU4YecKass XUMHsS» cPOpMHUpOBaHa B MporpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TIOAXO/Ja K U3Y4YeHHI0 Yy4eOHOro wMarepuana © OO0yCJIOBIEeHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YPOBHsSX. Tak, B Kypce€ OpPraHMYECKOM XHMHUHU BEIIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCOMHECHUN, a TaKKE HAa YPOBHE CTEPEOXMMHUYECKHX M IJIEKTPOHHBIX
NpeACTaBICHU O CTpoeHuu BemiecTB. CBeleHUs 00 H3yd4aeMblx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIIEBOJAOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUUA. B Kypce OpraHnueckod XUMHM TMOJYYarOT pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3H, KIaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOU pEaKIIUU.



[lonq HOBBIM yrioMm 3peHUsi B IpeaMmere «XuUMHs» 0a30BOro ypOBHS
paccMaTpWBaeTCs W3YYCHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS
TEOPETUUECKU MaTepuanl ¢ (PaKTOJIOTHYECKHE CBEICHUS O BEIIeCTBaX U
XUMH4Yeckoil peakiuu. Tak, B dacTHOCcTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» OOyYarOIIMMCSl TPEAOCTaBIACTCS BO3MOXKHOCTh OCO3HATH 3HAYEHUE
MEPUOJIMYECKOTO 3aKOHA C OOILIETEOPETUYECKUX M METOJO0JOTUYECKUX TO3UIUH,
riy0oke TMOHSATh HUCTOPUYECKOE U3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W MPUMEHEHUH, a TAKXKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIEMEHTAMH COJICPKAHUS, HMEIOIINMHU KyJIbTYpPOJOTHUYECKUA W MPUKIATHOU
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT TMOHMMAHHUIO B3aHMOCBSI3M XUMHUHU C
JpPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IO3HABATEIBHOW M MPAKTUYECKOU
JIESATEILHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IMPOIIECCY
TBOpYECTBA B 00JIACTU TECOPUM W MPAKTUYECKUX MPUIIOKEHUN XUMHH, TOMOTaroT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOJjieMax, CBSI3aHHBIX C XUMHEH, KPUTUUECKH OCMBICIMBATh MH(MOpPMALUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHBIX U
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/1au. B 1ienoM cojepxanue yueOHOTo
npeaMera «XHUMHS»  JAaHHOTO  YPOBHS  WU3YyYEHUS]  OpPHUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCSd MHUPOBO33PEHUYECKON OCHOBBI ISl TTOHUMAHUS
dbunocodckux uaeH, Takux Kak: MaTepuajbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHUYeCKOro MHupa, OOYCJIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, TIO3HABAEMOCTh MPUPOJHBIX SIBJIECHUNA MMYyTEM OKCIIEpUMEHTa U
pelieHrs TMPOTUBOPEUYMM MEXAy HOBBIMU (aKTaMH UM TEOPETUUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJOTUUECKUX Mpodiiem, a
TaKKe MpoOJeM COEpeKEHUsT IHEPTETUIECKUX PECYPCOB, CHIPHsI, CO3/IaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALUU
OoOy4YaroImmxcsi MPUHATHIC MNPOrpaMMON MO XMMHUHU TMOJXOJbl K OIpPEeIeICHUIO
COIEpKaHMsI M TIOCTPOSHUSI TMpeaMeTa MpeaycMaTpuBaroT (GopMHupoBaHUE
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUNA, UMEKOIIUX 0a30BOo€ 3HAYEHUE A
pa3MUYHBIX BHJIOB JICSITCIIBHOCTU: peIICHUs MpoOJieM, TIOWCKa, aHaiu3a u
00paboTku nHGOPMAIIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa IPAKTUIECKOM
U HCCIEN0BATEIbCKONU AESATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IMO3HAHUU
XUMHUH.



B npaktuke npenojgaBaHus XMMHM Kak HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IPH OMPEACICHUH
COZIeP KATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHsS TpeaMeTa HarpaBiICHHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
NESATEILHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJMYECKOW TOYKH 3PEHUSI TaKOM MOJXOJ K OMpPENENICHUIO LeNed U3ydeHUs
IpeMeTa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.

CorylacHO JaHHOW TOYKE 3PCHUS TJIABHBIMH IICJIIMH HW3YYCHHS IIpPEaAMETa
«Xumus» Ha 6a3o0BoM ypoBHe (10 —11 kJ1.) IBISIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTaBIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KIIFOYEBBIC TOHATHUS, (PYyHIAMEHTAIBHBIEC 3aKOHBI U TCOPUU XWMHUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opmMupoBaHuE U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIui, HEOOXOMMMBIX I MPHOOpETEHUS
YMEHUH OpPHUEHTHUPOBATHCS B MHUPE BEIICCTB W XUMHUYCCKUX SIBICHHM,
UMEIOIINX MECTO B TIPUPOJIC, B MPAKTUUECKON U TTOBCEAHCBHOM JKU3HHU;

e Pa3BUTHE YMEHUI U CIIOCOOOB JEATEIHHOCTU, CBI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XHUMHUYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM TPaBUII
0e301acHOro O0paIleHus ¢ BEIIeCTBAMH.

Hapsiny ¢ aTumMm, conep:kaTelibHasi XapaKTepUCTUKA LIeJiel U 3a7a4 U3y4eHUs
IpeaMeTa B IPOrpaMMe 10 XUMHH YTOYHEHA W CKOPPEKTUPOBaHA B COOTBETCTBUH
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME cpeaHero oomero odpazoBanus. CeroaHs B
NPENoJlaBaHNM XUMHH B OOJIbIIEH  CTENMEeHW OTHAETCS  MPEATIOYTECHUE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUS OOy4YeHUs, OPUCHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00II€00pa30BaTEIbHON OpraHU3alliy, BJIAJICIONIETO HE
Ha0OpOM 3HAaHWM, a (PYHKIIMOHAJIBHOM TI'PaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHUSMHU aKTUBHOTO TOJIYYCHHs 3HAHUN YW MPUMEHEHHS UX B PEATIbHOW JKU3HU
JUTSL pEIIeHUS TTPaKTUYECKHUX 3a]1a4.

B CBf3M C ATUM TIpH U3YYCHUH TIpeaAMeTa «XHUMHS» JTOMUHHUPYIOIICE
3HaYCHHE MPUOOPETAIOT TaKKUE IIETU U 3a]a4H, KaK:

ajanTamnys 00yJarolmUuXCs K YCIOBHSIM TUHAMHUYHO Pa3BHBAIOIIETOCS MHUpa,
dbopMHpOBaHWE  WMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHIO TPAMOTHBIX



pelIeHni B KOHKPETHBIX KU3HEHHBIX CHTYAIlUsIX, CBA3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dopMupoBaHre y OOy4arOUMXCA KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIICTCHIINI), UMEIONINX YHHUBEPCAIbHOE 3HAUEHUE I Pa3jIMYHbIX BHIOB
JESTSIIBHOCTH: PEIISHUs Mpo0ieM, TIOMCKa, aHanu3a u o0paboTku uHpopmammu,
HEOOXOJUMBIX JJII TPUOOPETEHHS OIBITa JEATEIHHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B T[IO3HAHWW XHMHH, a TaKXKe s OLEHKH C MO3UIUH
DKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHYECKUX
IIPOIIECCOB HAa OPraHU3M YEJIOBEKa U MPUPOJHYIO CPELY;

pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HaHUS 110 XMMHU B COOTBETCTBUM C )KMU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOIb30BaTh
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUU AJI MOMCKAa U aHajlu3a y4eOHOU U
HAYYHO-TTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

(GopMHUpOBaHKE U PA3BUTHE Y O0YUAIOIINXCS ACCOLMATUBHOIO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MpH IUIAHUPOBAHUH W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIHUTAHHE Yy OOyyaroummxcs YOSKIEHHOCTH B T'yMaHUCTHYECKOU
HAIpaBJIEHHOCTU XUMHUH, €€ BAXKHOM pONM B pEHICHUU TIJI00aNbHBIX MNpoOIeM
PaLMOHAIBHOIO MPUPOAOINOJIB30BaHNUs, OTIOJHEHUS SHEPTETUYECKUX PECYPCOB U
COXPaHEHHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekHOTO
OTHOIIIGHUSI K TPUPOJIE W CBOEMY 3[I0POBBIO, a TakKXKe MPUOOPETEHUS OIbITa
UCTIONb30BAaHUS TOJIYYCHHBIX 3HAHUM Il MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueObHOM mnaHe cpenHero oOmero oOpa3oBaHUsS MPEAMET «XUMUS»
0a30BOro ypOBHS BXOAMUT B COCTaB MpeaMeTHOMN obnacTi «EcrecTBeHHO-HayUYHbIE
pEeIMETHD.

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YUCHUSI XUMUHU, HA 0230BOM YPOBHE
cpeaHero obuiero oopazoBanusi, cocrapisieT 102 yvaca: B 10 kiacce — 34 yqaca (1
yac B Heneno), B 11 kiacce — 68 yaca (68 4acoB B HEJIEINIO).



COJEPKXAHUE OBYUYEHUA
10 KITACC
OPI'AHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

[IpeameT opraHn4YecKOd XMMHM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
IIOJIyYCHHH HOBBIX BEIIECTB M MATEPHAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coequHenniit A. M. Bytneposa, e€ ocHoBHbIE TIOJI0KeHUS. CTPYKTYpHBIE (POPMYJIBI
OpraHWYECKUX BeIEeCTB. ['omMonorus, wn3omepus. XHMHYECKass CBA3b B
OpPTraHWYECKUX COCITMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

[TpencraBienue o kiaccupuKaluy opraHudyeckux BeunlecTB. HomeHknarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BAKHEHMIINX IPEICTABUTENECH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BELIECTB M MX NPEBPALICHUN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
ONMCAHNE AEMOHCTPAIMOHHBIX ONBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuu (IJI1aBjIeHue, 0OyTJIMBaHUE U TOPEHUE).

Yriesoaopoabt

AJKaHBI: COCTaB M CTPOEHUE, IOMOJIOTMYECKMHA psa. MeraH M 3TaH —
NpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHE CBOMICTBa
(peakiuu 3amMelieHus] U TOPEHUs), HAXOXXIEHUE B TMPUPOJE, MOJIYyYEHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN pAN. DTUJIEH U IPONUIEH —
OpocTeilline NPEACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHE CBOMCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), TOJIyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwiOytanueH-1,3: cTpoeHue, BaKHeWIIne
XUMUYECKUE CBOWCTBa (peakuus moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psAll. ALlETUIIEH
— MpPOCTEHIINNA TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HYECKHUE U
XUMHUYECKHE CBOMCTBA (pEaKkLMH T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpEeHUs), OJYyUYEHNE U TPUMEHEHHE.

Apensl. benzon: cocraB, crpoeHue, QpU3NYECKUE U XUMHYECKHUE CBOWCTBA
(peakiu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJIyYEHUE U MPUMEHEHue. Tomnyon:



cocmas, cmpoenue, uzuueckue U  Xumuweckue  ceoucmea  (peaxyuu
2AN02EHUPOBANUS U HUMPOBAHUS), NONYYeHUue U npumeHeHue. TOKCHUYHOCTD
apeHoB. ['eHeTHdYecKkass CBsI3b MEXKIY VYIJIEBOJOPOAAMH, TPUHAIICKAMUMHA K
pa3IMYHBIM KJIaccaM.

[TpupomHbIE WCTOYHHUKH YTJIEBOAOPOJOB. I[IpupoiHBI Ta3 W TOMMyTHBIC
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepadoTKu HEPTH:
NIEPETOHKA, KPEKWHT (TePMHUYECKHH, KaTaJUTHUECKUN), MmHUpoiu3. IIpomayKTh
nepepaboTky He(TH, NX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITY. KameHHBIi
YTOJIb ¥ POAYKTHI €r0 MepepadoTKH.

DKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHHA:
O3HAaKOMJIEHHE C oO0pa3lamM IUIacTMacCc, KaydyyKOB M PE3UHBI, KOJUICKIIHH
«Hepts» u  «Yroiap», MOACIMPOBAHUE  MOJIEKYJT  YIJICBOJOPOJOB M
raJIOr€HOIPOU3BOHBIX, TPOBEICHUE MPAKTUYECKON pabOThl: MOJYyUYEHHUE ITUIICHA
Y U3yYEHHUE €TO CBOMCTB.

Pacuértnbie 3agauu.

Bbluncienyss 1Mo YpaBHEHHIO XHWMHUYECKOM peakuuu (Macchl, 0O0BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucnopoacoaepxaiue opranudeckue CoeJUHEHUS

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢usznyeckue U XHWMUYECKHE CBOMCTBA (PEaKIMM C aKTUBHBIMH MeETaJllaMH,
rajJlor€HOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEeHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaroMHsle  COMPTHL. OJTWICHIJIMKOJIb W  TIIMIEPHH: CTPOCHHE,
bu3nueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEIOYHBIMU
MeTajlaMH, KaueCTBEHHas peaklys Ha MHOIrOaToMHbIe cnupThl). JleiicTBue Ha
OopraHusM yenoseka. [[puMenenne rauueprHa U 3TUIEHTIIMKOJIS.

@deHoJ: CTPOCHHME MOJEKYJbl, (HU3NYECKUe U XUMUYECKHE CBOMCTBA.
ToxcuuHocth penona. [Ipumenenue gpenomna.

Anpnerugpl U Kemowuwvl. DopManmpaerus, aneTanbACTHA:  CTPOECHUE,
bu3nuecKkue U XMUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIEHUS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIMH ), OJyUYEeHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHAasl KHCIJIOTBI: CTpO€HHE, (PU3HUECKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIyYeHHe U IPUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KHUCJIOTHl KaK MPEACTABUTENN BBICIIMX KapOOHOBBIX
KHUCJIOT. Mblla Kak COJIM BBICIIMX KaPOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.



CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
CIOXHBIX hupoB. XKupsl. ['naponus xupos. [Ipumenenne xupos. buomornueckas
POJIb KUPOB.

VYrneBoasl: cocTaB, KiaccuuKanus — yriieBoJoB  (MOHO-, JaH- U
noyiucaxapubl). ['oko3a — nmpocTeimii MoHOCaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MYECKHE W XUMHUYECKHE CBOMCTBAa (B3aMMOJIEUCTBHE C
ruapokcugom Menu(Il), oxkucienne ammuadHbIiM pacTBopoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKIECHUE B IMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. @orocuHTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak NpupojHbie nmoauMepbl. CTpoeHue Kpaxmaia H
uemono3bl.  dusnyueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIU3,
KAuEeCTBEHHAs PEAKIIUS C HOJIOM).

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
POBE/ICHNE, HAOJIOJICHUE W OIMHMCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBCHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaTrOMHBIX CHUPTOB (B3aMMOJCHCTBHE TIJIMIIEPUHA C
rugpokcugoMm meau(ll)), anpaeruoB (OKMCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmeau(Il), B3aumojnelcTBHE Kpaxmalla C HOJOM),
MPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérnblie 3agaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIUU MO U3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJHOTO U3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIINH ).

A3oTcozeprkalme OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OTEpHbIC OpraHUuecKrue coeAuHeHus. Du3ndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHYHAs CTPYKTypa OeiakoB. XUMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIU3, ICHATYypallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCITKH.

DKCNEepUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
HaOJII0/ICHUE U ONMCAHKME JIEMOHCTPAIIMOHHBIX OIBITOB: JeHATypalus OCIKOB MpHU
HarpeBaHUM, IIBETHHIE PEaKIMK OCIIKOB.

BoicokoMoJIeKyJISIpHbIE COeINHEHNS

OCHOBHBIE TOHSTHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AlUU, CPEIHSSI MOJIEKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALINS U TTOJIMKOHIECHCAIIHS.



OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUI:
O3HAKOMJIEHUE C 00pa3liaMu MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MeXIpeIMETHBIX CBsI3€d NPU U3YYEHUH OPraHUYECKON XUMHUU B
10 kyacce OCYLIECTBIIIETCS YEpE3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TOHATHM, TaK W NOHSITUH, SBISIOIINUXCS CUCTEMHBIMHU U OTHEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAy4YHOIO IUKJIA.

OO1ue ecTecCTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIOTE3A,
3aKOH, TEOpHsl, aHAJIN3, CUHTE3, Kiaccu(]UKalus, NepUOJUYHOCTb, HAOII0IEHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOACIUPOBAHUE.

®usuka: Marepus, OJHEpPIrus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
HHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKUE BETUUMUHBI U €MHUIIBI UX U3MEPEHHUS.

buonorus: kierka, opranusMm, Ouocepa, oOMEH BELIECTB B OpraHu3Me,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBI,
(epMEHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAEMbIE, TOILIMBO,
pecypcehl.

TexHoyorus: NUIIEBbIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IIUTaHHI,
MOIOILIME CPENCTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE Ipenaparsl, MaTepUaJIbl U3
VCKYCCTBEHHBIX M CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMUHU

Xumuyeckuil sneMeHT. AToM. SAapo aroma, H30TONbL. JIEKTPOHHAs
000JI0YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC OopOWTau, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeiesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOJOB. DNEKTPOHHASI KOHPUTYpaLUsi aTOMOB.

ITepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. 1. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKOoHA U [lepuoamyeckoid cucTeMbl
xumudeckux sneMmeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX W CIIOKHBIX BEIIECTB IO TPYIINaM H TEpUOaM.
3Ha4YeHUe NMEPUOANYECKOrO 3aKOHA B PA3BUTUHU HAYKH.



CrpoeHne BemecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(koBaJIeHTHasi HEMOJsIpHAas W MOJSpHAsl, MOHHAs, MeTauimdyeckas). MexaHu3Mbl
oOpa3oBaHMS KOBAJICGHTHOM XWMHYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akuenTtopHsiil). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPHULIATENBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJIEKYJIDHOTO M HEMOJIEKYJSIDHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BEIIECTBA. [HIMbl KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonaTne O nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHU4ECKUX COEIUHEHHUN. Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYEeCKass CBA3b HEOPraHUYECKUX BELIECTB,
MIPUHAJIEKAIUX K PAa3JIMYHbIM KJIaccaM.

Xumuueckas — peakuua. Kimaccupukanmss XUMHUECKMX — peakiuii B
HEOPTraHWYECKONM M OPraHWYeCKOM XHMHH. 3aKOH COXPAaHEHMsI MAcChl BELIECTB,
3aKOH COXPAaHEHMS U IIPEBPAILEHUS SJHEPTUN IPYU XUMUYECKUX PEAKLIUAX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTb OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XUMHYECKOEe paBHOBecue. DaKTOpbl, BIUAIOIIME HAa COCTOSHHUE
xumudeckoro pasHosecus. [lpunmun Jle [larense.

OnexTponutryeckas auccouuanus. CuiabHble U cinalble 31eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAs, LIEJIIOYHAS.

OKHCIIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

OKCIIEpUMEHTAIbHBIE METOJBl H3yYEHHUS BELIECTB W HMX NPEBPALICHUN:
neMoHcTpauus Tadnmun «llepuonnueckas cucreMa XxuMuueckux sneMeHToB [, .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJACHUuE U
OMKCAaHKUE AEMOHCTPALMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C TMOMOIIBI0 YHHUBEPCAIbHOIO MHJMKATOPA, pEaKUUU HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PakTOpPOB HA CKOPOCTH
XAMHUYECKON PEaKIUm.

Pacuérnblie 3anaun.

Pacy€rel 1O ypaBHEHMSM XMMHUYECKHX pEaKUHUi, B TOM 4YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIB30BAHUEM ITOHATHS «MACCOBAs
JIOJIS BEILLIECTBAY.

Heoprannyeckas xummus

Hemetannel. Ilosoxkenne HemetaiuioB B Ileproanmueckon  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.



®duzryeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAUIOB (TajoreHOB, CEpPbl, a30Ta,
dochopa, yriepoma WU KpeMHHS) M MX  COCOWHEHWUA  (OKCHIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOJAHBIX COSTUHEHUN).

[IpuMeHeHNE Ba)KHENIINX HEMETAIIIOB U KX COEUHEHHUIA.

Meramnsl. [lonoxenne meramnoB B Ileproanueckoil cucreMe XUMUYECKHUX
anemenToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guizndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DNEeKTPOXUMHUUYECKHUI psAJT HAIPSHKEHUI METAIIIIOB.

XUMUYECKHE CBOWMCTBA BAXXHEUIMX METAJUIOB (HATPUM, KaJiuil, KaJbIUH,
MarHuy, alfOMUHUH, [IUHK, XPOM, JKeJIe30, MEJIb) U UX COCIMHEHUH.

OO6mue cnocoObl monmyyeHus: MetauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbl», OOpa3ll0B HEMETAaJIOB, pEIICHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HaAOJIOJIeHWEe M OIHMCAaHHWE JIEMOHCTPAllUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnblie 3agaun.

PacuéTtel macchl BemiecTBa WM 00bEMaA ra3oB MO W3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM O0BEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIU OJTHO
13 BEIIECTB UMEET MPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMun B 0OecrieyeHUM SKOJIOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0e30MacHOCTH, Pa3BUTHH MEAMIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUU.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJICHHOTO
MOJTYYEHHUSI BAXKHEUIIIUX BEIIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualbl, KOHCTPYKIIMOHHBIC MaTepHUalibl, KpackKu, CTEKJIO, KepaMHKa,
MaTepuabl JJIs JIEKTPOHUKH, HAaHOMAaTepHuasbl, OPraHUYEeCKUE WU MUHEPAJIbHbIC
yA0OpeHwUsI.

Xumusi ¥ 3I0pOBbE YEIIOBEKA: MpaBUJIa KCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia O0E30MaCHOTO WCIIOJIb30BAHUS MPENapaToB OBITOBON XHUMUHU
B OBCEIHEBHOM KU3HHU.

MexnpeaMeTHble CBA3H.



Peanuzanusi  MeXnpeAMETHBIX  CBA3€d TMpU  HU3YyYEHUH OOmed u
HEOpraHnveckod xuMuu B 11 Kilacce oCyIIECTBISIETCS YE€pPE3 UCIOJIb30BAHUE KaK
OoOIMX EeCTECTBEHHO-HAYYHBIX TOHATHH, TaK W TOHATHN, SIBJISIONIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAY4YHbIE MOHATHS: HAay4YHBIM (pakT, THmores3a, 3aKoH,
TEOpHs, aHaliu3, CHUHTE3, KiaccupuKaius, IMepUOIUIHOCTh, HaAOIIOCHUE,
AKCIIEPUMEHT, MOJICJIMPOBaHNE, U3MEPEHUE, ABJICHHUE.

dusukKa: MaTepus, SHEPTUs, Macca, aToOM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPr€TUYECKUN YPOBEHB, BEIIECTBO, TENO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3MYECKUE BEIMYUHBI U €IUHUIIBI WX
WU3MEpPEHUS, CKOPOCTb.

buomorus: kneTka, opraHu3M, SKOCHUCTeMa, Owocdepa, Makpo- H
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHu3Me.

['eorpadus: MuHEpanbl, TOPHBIC TTOPOJIbI, MOJIE3HBIC UCKOIIaeMble, TOTUIMBO,
pECYpPCHI.

TexHomorus:: XMMHYECKasi MPOMBIIUIEHHOCTb, METAJUIYpPrus, MPOU3BOICTBO
CTPOUTEIBHBIX MaTEPUANIOB, CEIBCKOXO3SMCTBEHHOE IPOU3BOJCTBO, MHUIIEBAs
MPOMBIIICHHOCTh,  (hapMalrieBTUUECKass  MPOMBIILUICEHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX MPENnapaTroB, MNPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTECpPUAIIOB,
AJIEKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHN A ITPOI'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJbBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
OOyJaronMMHCsl TPOTPAaMM  CpPEIHEro OO0mmero o0pa3oBaHus (JUIYHOCTHBIM,
METampeIMETHBIM H  TpeaMeTHbIM). HaydHo-mMeTomuveckol OCHOBOM  AJis
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBUM € CHCTEMHO-JEATEILHOCTHBIM IOJXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YpPOBHE CPETHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEAYIOIINE COCTABIISIOIUE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOIIPEICTICHHIO;

HAJIMYUE MOTUBAIIUU K O0yUCHHIO;

LEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUN JTMYHOCTH HAa OCHOBE
KJIIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 0a30BOM HAYKH XUMUM;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JESATEIIbHOCTH IIEHHOCTHO-CMBICIIOBBIMM YCTAHOBKAaMH, MPUCYLIUMH LEIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HAJIMYUE TMPABOCO3HAHUS SKOJIOTHUECKON KyJIbTYphl U CIOCOOHOCTH CTaBHUTH
[N U CTPOUTH KU3HEHHBIC TIJIaHbI.

JIMYHOCTHBIE pe3yibTaThl OCBOCHMS IMpeaAMeTa «XUMHsD JOCTHUTaloTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIbHOW [JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTHUYECKUMH, COLIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMHU
U WJeaJlaMd POCCHMCKOr0 Tpa)kIaHCKOrO OOIIEeCTBA, MPUHATBIMU B OOILECTBE
HOpMaMud W  TpaBWIaMH  TIOBEJEHHUS, CHOCOOCTBYIOIIMMHU  Ipolieccam
CaMOIIO3HAHUS, CAMOPa3BUTUSI W HPABCTBEHHOTO CTAHOBJICHHS JUYHOCTH
00y4Jarommxcs.

JIMYHOCTHBIE pe3yibTaThl OCBOCHHS TMpeaAMeTa «XHUMHS» OTPaKaroT
C()OPMUPOBAHHOCTh OIBITA T[O3HABATEIBHOM W TPAKTUYECKON JeATEIbHOCTH
oOyJaromuxcs Mo peain3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpaKaaHCKOr0 BOCIMTAHUA:

OCO3HaHUs 00YYarOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBKCHUS K 3aKOHY U MPABOTIOPSIKY;



MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NpaBUJaX MEKINYHOCTHBIX
OTHOUIEHUI B KOJJIEKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YUYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOJTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHbBIX BUIOB YUEOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTE€UYCCTBECHHOMN XUMUM;

yBaXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPHUH U MPAKTUYECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yJIbTaT
JUINTEIbHBIX ~ HAOMIONEHUM, KPONOTIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
IIOCTOSIHHOT'O TPY/1a YYEHBIX U IPAKTHKOB;

UHTEpeECa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHMM M IOCIEAYIOIIEM
aHanu3e MH(QOpMaLMU O MEPEAOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYAallMH, CBA3aHHbBIE C XUMUYECKUMU SBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUMA 3TUX
MOCTYIIKOB;

4) popmupoBaHus KYyJIbTYPbI 310POBbSI:

NOHMMaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30MmacHoro obpas3a JKU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOntoieHuss TpaBui 0€30MacHOro oOpalieHusi C BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAMUBUAYAJIBHOTO M  KOJUJIEKTHBHOTO
0€30MacHOro MOBEICHUS B CUTYalLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHoTpeOIeHUs
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIbCKON
NEATEIbHOCTH, OOILIECTBEHHO IOJE€3HOM, TBOPYECKOM U  JAPYrMX BHJAAX
JEATEIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Yy4YacTHE B PEHICHUHM NPAKTUUECKUX 3ajad
COLIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HU3YUEHHUIO MPpodeccuil pa3IudyHoro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUMN 110 XUMHHU;

YBAKEHHUS K TPYAY, JIOJIAM TPyJa U Pe3yabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAJTbHOW TPACKTOPUU
oOpa3oBanus, Oymymiedi mpodeccuu M peaym3anuud COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
nmoTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU I1eJIeCO00pPa3HOT0 OTHOUICHUS K TMPUPOJIC, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

MOHMMAHUST TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKHX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPEJIbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JIOCTHXKCHHM XUMHUHM IS
pELIEHHS] BOIIPOCOB PAallMOHAIIBHOTO MPUPOIOTI0JIH30BAHMS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIUIMX BpEl OKPYKAKOLIEH
IPUPOTHON cpeie, YMEHHS MPOTHO3UPOBATH HEOJATONPHUSTHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEMUCTBUN U MPEIOTBpAIATh UX;

HaJIMYUsl Pa3BUTOrO SKOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUUECKON KYJIBTYPHI,
OTbITa NeATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B IMO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HIEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
GbOopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpY>KalollleM MHUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W peHIeHUH MpoOJIeM COXpaHCHUS
MPUPOJIHOTO PAaBHOBECHS,

yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH JIJII  COBPEMEHHOMN
UMBWIM3ALUU: B €€ TYMAaHUCTUYECKOW HANPABJICHHOCTA W BAXXHOW pPOJHU B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIbTYphI, PEIIEHUH I100aIbHBIX MpodsieM



YCTOMUYMBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPbEBOM, SHEPreTUYECKON, MUILEBON U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, OOECIEUYCHUU YCIOBUM
YCHEUIHOTO TPpyJa M SKOJIOTHYECKH KOM(OPTHON JKM3HM KaXKIOro dieHa
00111eCTBa;

€CTeCTBEHHO-HAYYHOM TPAMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJIOB
MIO3HAHUS, UCIIOJIB3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
NOJTy4aeMble 3HAHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHpa U
IPOUCXOAMINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 00OCHOBAHHBIC 3aKIIIOUYCHHS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BaTh XUMHYECKHE 3HAHHS IS
pelIeHus mpoOJieM B PealIbHBIX )KU3HEHHBIX CUTYALIUAX;

MHTEepeca K NO3HAHUIO U UCCIIeI0BATEIbCKON AESITENIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENpEphIBHOMY  OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAaHMW 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziuuHbIX chepax npodeccHoHaIbHOM
JESITEBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpeaHero ol1iero 00pa3oBaHus BKIIOYAIOT:

3HauUMMblE IS (OPMUPOBAHUS  MHUPOBO33PEHHUS  OOYYAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHbIC) O0IeHayYHbIC TOHSATHS, OTpakKaIOIUe
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, Hay4YHbIA (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsl, UCCIIe0BaHNE, HAOTIOIeHUE, N3MEPEHHUE, DKCIIEPUMEHT H JIPYTHE);

yHUBEpCaIbHbIC Y4YeOHbIC NeWcTBUs (TO3HaBaTEIbHbIE, KOMMYHHKATHUBHEBIE,
pErYJIATUBHEBIE), o0ecreunBaoIIme dbopmupoBanue byHKIMOHATBHON
I'PaMOTHOCTH M COITMATBHOM KOMIETSHIIMN 00yYarOIINXCs;

CIIOCOOHOCTH o0yJaroIuxcs UCITIOJIb30BATh OCBOCHHBIC
MEXIUCITUTUTHHAPHBIC, MUPOBO33PEHUYCCKIE 3HAHUS M YHHBEPCAIbHBIC yYcOHBIE
JIEUCTBYS B MIO3HABATEIIBHON U COLMAIIBHOM MPAKTHKE.

MeTanpeMeTHBIC PpPe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATLHBIMHU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHMKATUBHBIMH ¥  PETYJSTUBHBIMU
JICVCTBUSIMH.



OBJaanenne YHUBEPCAJIbHBIMH Y4eOHbIMU MO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 0a30BbIe JIOrHYeCcKHe AeHCTBUS:

CaMOCTOATENLHO  (opMyIHMpOBaTH W aKTyaIM3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPEACsATh LEJNU JEITECIbHOCTH, 3ajJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHMN NPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BBHIOMpATh OCHOBAaHUSA M KpPUTEpUU [UIS KIacCU(UKAIMK BEIIECTB M
XUMUYECKUX PEAKIINN;

YCTaHaBJIMBATh NPUYMHHO-CIEACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHbBIC, JI€IYKTUBHbBIE, IO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
ABJICHUAX, (POPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAKOBBIC) MOJIEIH, TPEOOPA3OBHIBATH MOJICIIbHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKOUN
peakuu — TPU PEHICHUU YYEOHBIX TMO3HABATENBHBIX M TMPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEIIbHBIC MPEICTABICHUS ISl BBISIBJICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIIUMA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HefiCTBUSA:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB M XUMHYECKHUX
pEeaKLunii;

dbopMyIUpPOBAThH MENIU U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MMOCTABIICHHBIE
U CaMOCTOSITEIbHO C(OpPMYJIMpPOBaHHBIE BOIPOCH B KadeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKICHUIA;

BJIAJICTh HABBIKAMU CAMOCTOSITEJIBHOTO IJIAHUPOBAHUSI W TPOBEACHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynibTar, (HopMyIUpoBaTh
00001IIeHNST ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
JEATEeIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIbHOMY



MOMCKY METOJIOB pEIICHUS] MPaKTUYECKUX 3ajlay, NPUMEHEHHUIO pa3Iu4yHbIX
METO/IOB MIO3HAHU.

3) padora ¢ ungopmanueii:

OPUEHTHPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HWH(poOpManuu (HAy4YHO-
NOMyJisipHasi JIUTEparypa XUMHUYECKOTO COJAEp)KaHUs, CIPaBOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh WUH(POPMAIMIO PA3IUYHBIX BUAOB U (opM
Mpe/ICTaBIICHNUS, KPUTUYECKU OILICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCTb;

dbopMyIMpoOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMaAIMK, HEOOXOAMMOW Ui BBINOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMM U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (OpMy  TpEACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu pabdoTe ¢
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMETHbIe ((usmyeckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEICTBA
HarJIsIHOCTH.

OsgilajieHHe YHHBEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOIPOCHI M0 CYLIECTBY OOCYKJAaeMOW TEMbI B XOJ€ JUaJiora W/Win
JUCKYCCHH,  BBICKAa3bIBaTh  HJEH, (OPMYJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHUTEIFHO BBITIOJTHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON ESTEIBHOCTH,
MOJTyYE€HHBIX CAMOCTOSITENIEHO UM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHUHT
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peajln3alui y4eOHOro npoekta u (GopMyJIupoBaTh BHIBOIbBI
o pe3yjbTaTaM NPOBEAEHHBIX HCCIEAOBAHUN IMYyTEM COTJIACOBAaHHUS MO3ULIUN B
X0J1€ 00CYXIeHUSI 1 0OMEHAa MHEHUSIMU.

OgilaieHHe YHUBEPCAJBLHBIMHU PErysiTHBHBIMH 1€ CTBUSIMU:

CaMOCTOATENIbHO IJIAHUPOBATh M OCYILIECTBISATH CBOI IO3HABATEIbHYIO
NeSATEIbHOCTh, Ompenensis e€ Lenu W 3aJadyd, KOHTPOJIMpPOBaTH U 1O Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOPUTM JCUCTBUN TpHU
BBITIOJIHGHUM YYEOHBIX U HCCIENAOBATENLCKUX 3aj7ad, BBIOMpaTh Hambosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs ¢ Y4ETOM IOJyYEHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSIX;



OCYIICCTBJIATb CAMOKOHTPOJIb CBOEH JACATCIIPHOCTH HAa OCHOBC CaMOaHaIn3a
Hn CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenMeTHble pe3yJIbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuMHS
OTpaXkaroT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpA, POJIM XUMHUH B TO3HAHUM SIBICHUI
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KyJAbTYpbl JIMYHOCTH, €€
GyHKIMOHATBLHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pEIICHUS IPAKTUYECKUX 3a/1ad
U DKOJIOTMYECKHM OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUW, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAraloIINe TMOHATUS (XUMUYECKUN DJIEMEHT, arToM, DJIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATETbHOCTh, XUMHYECKAs
CBSI3b, CTPYKTypHasi dopmyna (pa3BEpHYTas U COKpall€HHAs), MOJb, MOJISIpHAs
Macca, MOJIPHBIM O00BEM, YIJIEPOJHBIN cKeneT, (yHKIMOHANbHAS TpyIIa,
panuKan, U30MEpHsi, U30MEPBI, TOMOJIOTUYECKUN P, TOMOJIOTH, YTJIEBOAOPOIBI,
KHCJIOPOA U a30TCOJEpKAIIUE COCAMHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranuueckux BemiectB A. M. ByTtiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUMN S3bIK XHUMHUHU; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS TPUYMHHOCTH U CHUCTEMHOCTH XHMHUYECKHX
SBJICHUM, (PAKTOJIOTMUYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0€30MacHOM HCIIOJIb30BAHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHMM BBISIBISTH XapaKTEpHbIC MPU3HAKUA TOHSITUM,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI ¥ MIPEBPAIICHUN OpPraHUUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM HCMOJb30BaTh XUMUUYECKYH) CHUMBOJIUKY JIJIsI
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIIEHHON)
dbopMynT OpraHMYECKHMX BEHIECTB W YPaBHEHUHW XUMHUYECKUX PEAKIUH,
M3TOTaBIIMBaTh MOJIETH MOJIEKYJ OPTaHUYECKUX BEHIECTB JI WLIIOCTPAIlUU HUX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;



c(OpPMHPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAJIEKHOCTh HU3YyUEHHBIX
OpPraHUYECKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OINpeIeIEHHOMY
KJIACCy/Tpymme CoeIuHEHUN (yrIeBOJOpPOMAbI, KHUCIOPOJ U a30TCOAEpIKallne
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COEJUHEHHMS), JlaBaTh UM Ha3BaHUS II0
cuctematuieckoil HomeHknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIC
HA3BaHUSl OT/EJIbHBIX OPraHUYECKUX BEIHIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHIJIMKOMb, TNHIEpUH, (eHos, (hopMalbIeru], aleTaabIerul, MypaBbUHas
KHCIIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TIII0K03a,
bpykTO3a, KpaxMal, HeJUTI0I03a, TIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACISITh BHUABl XUMHYECKOW CBSI3H B
OpPTaHUYECKUX COSAUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh yMEHUSI TPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. byTiepoBa aiis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue W XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENICH pPa3IMIHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, ATaH, ATUJICH, MPOIMWIICH, alleTUJICH,
Oyranuen-1,3, metwnOyranuen-1,3, GeH30Jl, METAaHOJ, STAaHOJ, STUJICHIJUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalbJeru, MypaBblUHasi M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxma, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIU C
HCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chlpbsi (HE(QTh, NTPUPOAHBIA Ta3, Yrojib), CHOCOOBI HX MepepaboTKU H
MPaKTUYECKOE TPUMEHEHHUE TIPOIyKTOB MepepadOTKH;

c(OPMHPOBAHHOCT, YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HUCXOJHBIX
BEII[ECTB WJIU MPOJAYKTOB PEAKITNH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIaJAETh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/aX HAyYHOTO TO3HAHUS, UCTIOJB3YEMBIX B XUMUW TIPH U3YUYEHUU BEIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJIIOJeHUE, U3MEPEHHE, DIKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCITOJIb30BaTh CHUCTEMHBIC XHWMHWYECKHE 3HAHUS JUIS TPUHATHS pEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CHTYalldsiX, CBS3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHUYECKOM
MOCy/I0Ol U J1Ta0OpaTOpHBIM O0OpYAOBaHHMEM, a TaKXe IpaBUiia OOpalIeHUs C



BEILIECTBAMHU B COOTBETCTBUM C MHCTPYKIUHUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOPMHPOBAHHOCTh YMEHHUH TUTAHUPOBATH W BBHINOJHATh XUMHYECKHMA
AKCIEPUMEHT (IIPEBpalEHUs] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, TTOJTyYEHHUE
TWIIEHA M W3YyYEHHE €ro CBOMCTB, KayeCTBEHHBIE pEAKIUU OPraHUuYECKUX
BEILIECTB, JCHATypalusi OCJIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBHUM C TMpaBWJIaMU TEXHUKHA OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEJCTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OopMe 3alucH YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 HOPMyYJIUPOBATH BBIBOIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATh XHWMHUYECKYIO
uHhOpMAIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaiuu, MaTepHeT U Apyrux);

chOpMHPOBAHHOCT, ~ YMEHHMM  COONIONATh  MpaBUjia  DKOJOTUYECKH
1[EJI€CO00Pa3HOr0 TOBEIECHUS B OBITY W TPYIOBOM JIEATENTBHOCTH B IEJAX
COXpaHEHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHOM Cpelbl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUS HA >KUBBIE OPraHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEILECTB, MOHUMAsi cMbIca mnokaszatend II/JIK, moscHiATh Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPENOTBPAICHUST KX BPEIHOIO BO3ACHCTBHS HA OpPraHU3M
YEJI0BEKA;

JUIsi 00yYaronmxcsi ¢ OTpaHUYCHHBIMH BO3MOYKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CJETNBbIX W CJA0OBHUIASIIMX OOYYaloIIMXCs: YMEHHE MCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHS Kypca «OOIas M HeopraHudeckas
XAMUSD» OTPAXKaIOT:

c(hOPMUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIIO3HAHUU SIBJIICHUU
npupoasl, B  (QOPMUPOBAHWUM MBINUICHUS W KYJbTYpPbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MIPAKTUYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U IPUPOTHON

cpene;



BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TMOHATHS (XUMUYCCKUH 3JIEMEHT, aToM, W30ToIm, S-, P-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(koBaJIeHTHas, MOHHAsI, METAJLTHYECKasl, BOJOPOAHAS ), KpUCTAITMYECKasl pelIéTKa,
TUIBl ~ XUMHUYECKUX  pPEAKIUH, pacTBOp, JJCKTPOJIUTHI,  HEIIEKTPOIUTHI,
ANEKTPOJIUTHUYECKAsE JUCCOLMAINS, OKHUCIHUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON pEaKIuu, XUMHUYECKOE pPABHOBECHE); TECOPUU U 3aKOHBI (TEOpHs
ANEKTPOJUTUYECKON Juccolmannu, nepuoanuecknit 3akon Jl. M. Menneneesa,
3aKOH COXPaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBpAICHUSI SHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE NMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30M1aCHOM MCIIOJIb30BAHUN BAXKHEHIIIMX HEOPTaHMYECKUX
BEIIIECTB B OBITY U MIPAKTUYECKOMN IESITEIILHOCTH YEJIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHHMM BBISIBISATH XapaKTEPHbIC MPU3HAKUA TOHSATUM,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAHWUU HEOPTraHUYECKHUX BEIIECTB U UX MPEBpaIlCHUM;

c(hOpPMHUPOBAHHOCTh YMEHHUI HCIIOJIb30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuagbHbie Ha3BaHUS OTACIBHBIX
HEOPTaHWYECKUX BEIIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHakK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUMN ONpPEIESATh BaJIGHTHOCTh U CTETICHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCAMHEHUSX Pa3IMYHOrO0 COCTaBa, BUJ XMUMHUYECKOU
CBsI3U (KOBaJIEHTHAs, HOHHAsl, METAJUTMYECKasi, BOJIOPO/IHAS]) B COCTUHECHUSX, THIT
KPUCTAUTMYECKON PEIIETKM KOHKPETHOTO BEIllecTBa (aTOMHAasi, MOJEKYJSpHasi,
MOHHAs, METAJJIMYECKAs ), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAaHUYECKHUX
COCIUHCHUM;

c(hOpMHUPOBAHHOCTH yYMEHHUM yCTaHaBJIMBATh MPUHAJJIEKHOCTh
HEOPTaHMYECKUX BEIIECTB MO HX COCTaBy K ONpeACTIEHHOMY KiaccCy/TpyIre
COCIMHEHUHN (MPOCThIE BEIIECTBA — META/UIbl M1 HEMETaJIbl, OKCHJIbI, OCHOBAHMUS,
KHUCIJIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI MEPUOANIECKOro 3aKoHa /1.
W. MenneneeBa u J1eMOHCTPUPOBATH €T0 CHCTEMATH3UPYIOMIYI0, O0BSICHUTEIHHYO
Y TIPOTHOCTHYECKYIO (DYyHKIINU;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh »JJEKTPOHHOE CTPOECHUE
aTOMOB XMMHUYECKUX »dJieMeHTOB 1-4 mnepuoaoB Ilepumoanueckoit cucteMbl



xuMudeckux sjementoB JI. M. MenneneeBa, HCIONb3ys MOHITHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanm, «3HEPreTHYECKue YPOBHI, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKHX JIEMEHTOB U MX COEAUHEHUI
1o nepuoaaM u rpynnam llepuonnueckon cucremel XUMUYECKHX 351eMeHTOB 1. U.
Menneneena;

chOpMHUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIWE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3JUYHBIX  KJACCOB,
MOATBEPAKAATh CYIIECTBOBAHUE T€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILECTBAMH C [TOMOILIbIO YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIN;

c(OpPMUPOBAHHOCTh YMEHHS KJIACCU(DUIHUPOBATH XUMHUYECKHE DPEAKIUH 10
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy pEarupyroIMX BEIIECTB, TEIJIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTENEHEH OKUCICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKkIfy, YYaCTHIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHHUI COCTaBJISATh YpPaBHEHHUS PEAKIUN pPa3THMUHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YUUThIBas
YCJIOBHSI, IPU KOTOPBIX 3TU PEAKLIUHU UAYT IO KOHIIA;

c()OPMHPOBAHHOCTh YMEHUH TMPOBOJUTH PEAKIHH, MOATBEPKIAOIINE
KAUECTBEHHbI COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILECTB;

C()OPMUPOBAHHOCTh ~YMEHMH  pPACKpPbIBaTh CYIIHOCTb  OKHUCIMTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OaslaHca
ATUX PEAKLINM;

c(OpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaklMy OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHEIIHEro Bo3aencTus (nmpunuu Jle larense);

C()OPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTb XHWMUYECKHUE MPOLECCHI,
JeXKallue B OCHOBE IPOMBIIIJIEHHOIO MOJYYEHHsS] CEPHOM KHUCIIOTBI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIUINAX WU
HKOJIOTHYECKUX MPOOIEMaX XMMUYECKOT0 MPOU3BO/JICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C MCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOUIEHUH Ta30B
IpU XMMHYECKUX PEAKIUSAX, MACcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakUUu
BEIIECTB, TEIJIOBOrO 3¢ (dekTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEILECTB, IPEBPALLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMHUPOBAHHOCTh YMEHHM COOIOIATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
MOCY/IOl U JTa0OpaTOpHBIM O0OpYAOBaHHMEM, a TaKXe IpaBUiia OOpalIeHHUs C



BEILIECTBAMHU B COOTBETCTBUM C MHCTPYKIUHUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHPOBAHHOCTh YMEHHUH TUTAHUPOBATH W BBHINOJHATh XUMHYECKHMA
AKCHEPUMEHT (pa3lioKEHUE MEPOKCUAA BOJAOPOJa B MPUCYTCTBUU KaTaauzaTopa,
OTpEJICTICHHEe Cpelbl PACTBOPOB BEHIECTB C TMOMOIIBI0  YHUBEPCAIBHOTO
WHUKATOpa, BIMSHUE Pa3IUYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW peakIuu,
peakiy HOHHOTO OOMEHAa, KauyeCTBEHHBIE pEaKIMu Ha cyibdaT-, KapOoHaT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHUSI, PEUICHUE HKCIIEPUMEHTAIbHBIX 3a/1ay IO
temam «Metaiub»y U «HeMetamnb») B COOTBETCTBHM C MPaBHIAMH TEXHHUKU
0e30MacHOCTH MPU OOPAILEHNUN C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJNbTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peEaKIHil U (HOpMYITUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3yJIbTATOB;

c(OPMHUPOBAHHOCTh yMEHUW KPUTUYECKH AHAIM3UPOBATH XHUMUYECKYIO
uHdOpMAIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYyHUKaru, IHTepHeT 1 ApyTHX);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJtOAaTh  TpaBWJia  AKOJOTHYECKHU
LEJeCO00pa3HOro TMOBEIEHUA B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXpPaHEHHsSI CBOETO 3JI0POBBbS M OKPY’KAIOWIEH MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JEHCTBHS HA )KUBBIE OPTAHU3MBbI ONPEICTEHHBIX BEIIECTB, IOHUMAs
cmpicnt mokazarens IIJIK, moscHsAT, Ha mpuMepax CHocoObl yMEHBIICHHUS U
MpPEAOTBPAIICHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIs. 00y4YaroUIuXcsi ¢ OrPpaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSThL 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SBJICHUM;

JUISL CJETNBbIX W CJA0OBHUIASIIIMX OOYYaloIIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. Bpaiinsa mis 3anmucn XMMUYECKHUX

dbopmy.
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https://resh.edu.r
u/




AJIKMHBIL: cOCTaB U 0COOEHHOCTH
CTPOCHHUSI, TOMOJIOTHUECKH I
psn. AlleTHiIeH — IpOoCTeHITni
MIPEICTABUTENb AIKUHOB

https://resh.edu.r
u/

Boeluncnenus no ypaBHEHUIO
XUMHYECKON peaKkuu

https://resh.edu.r
u/

ApeHbl: OEH30J1 ¥ TOITYOIL.
TOKCUYHOCTH apEHOB

https://college.ru
/himiya/

I'eneTnyeckas cBs3b
yYIrieBoaopoaos,
MMpUHAJICKAIINX K Pa3JIMYHbIM
Ki1accaM

https://resh.edu.r
u/

[TpupoaHbIe HCTOYHUKH
YIJIEBOJOPOAOB: IPUPOAHBIN a3
U TIONyTHBIE HE(TSHBIC Ta3bI,
He(Th U MPOYKTHI €€
nepepadboTKu

https://resh.edu.r
u/

IIpupoaHbIE HICTOYHUKHT
YIJIEBOAOPOJOB: MPUPOIHBIN a3
U TIONyTHBIE HE(TAHBIE Ta3bI,
HEPTH U IPOIYKTHI €€
nepepadoTKu

https://college.ru
/himiya/




KonTtponbHas pabora o
paszaeny «YTieBogOpOabD)

https://resh.edu.r
u/

[IpenenbHBIC 0OTHOATOMHBIC
CIIUPTHI: METAHOJ M 3TAHOI.
Bomopoanas cBs3b

https://resh.edu.r
u/

MHOroaroMHbIE CIIUPTHI:
STUJICHIJIUKOJIb U IIULIEPUH

https://college.ru
/himiya/

DeHOoII: CTPOCHUE MOJIEKYJIBI,
(duznyecKue 1 XUMUYECKHE
CBOMCTBA, IPUMEHEHHUE

https://resh.edu.r
u/

Anpaeruapl: GopManbaeru u
areTaJbpIerua. AeToH

https://resh.edu.r
u/

OnHOOCHOBHEBIE MpeeTbHbIC
KapOOHOBBIEC KUCIIOTHI:
MypaBbUHAs U YKCyCHas

https://www.yakl
ass.ru/p/himija/9
klass/organichesk
ie-veshchestva-
102302 /karbono
vye-kisloty-
122869

[IpaxkTuueckas padora Ne 2.
«CBoiicTBa pacTBOpa YKCYCHOM
KHUCIIOTBD)

https://resh.edu.r
u/




CTeapI/IHOBaH " OJICMHOBasA
KHCJIOTBI, KaK IIPEACTAaBUTCIINU
BBICHINX Kap6OHOBBIX KHCIIOT

https://resh.edu.r
u/

Mpri1a kak coJI BBICIIIAX
KapOOHOBBIX KUCIIOT, HX
MOIOIIleE NIEUCTBUE

https://resh.edu.r
u/

CrnoxHnble 3(upbI Kak
IIPOU3BOIHBIE KAPOOHOBBIX
KUCHOT. ['MapoJIn3 CI0KHBIX

3¢hupoB

https://college.ru
/himiya/

XKupsr: ruaponus, npuMeHeHue,
Ouosoruueckas poJib KUpPOB

https://resh.edu.r
u/

VYrieBoabl: COCTas,
kiIaccuukanus. Baxxueimme
IIPEICTaBUTEIIN: TIII0OKO034,
bpykTo3a, caxaposa

https://resh.edu.r
u/

KanMaJ'I " OCJIIK0JIO3a KaK
MMPUPOAHBIC ITOJIMMEPBI

https://resh.edu.r
u/

KonTponbhas pabota no
pasneny
«Kucnopoacoaepxarne
OpTraHUYECKUE COCTUHEHUS

https://resh.edu.r
u/




https://resh.edu.r

3
0 AMMHBI: METHJIAMUH U aHWJIUH 1 u/
AMUHOKHUCIIOTHI KaK
3 | amdoTepHble OpraHudecKue L https://resh.edu.r
1 | coeauHeHHSs, UX OMOJIOTHYECKOE u/
3HauyeHue. [lenTuapl
3 benku kak NpupoHbIe https://resh.edu.r
5 BBICOKOMOJIEKYJISIPHBIE 1 u/
COETMHEHUS
3 OCHOBHBIC TIOHATUS XUMHH https://resh.edu.r
3 BBICOKOMOJIEKYJIIPHBIX 1 u/
COCIMHEHUI
OcHOBHBIE METOIBI CHHTE3a
3 | BBICOKOMOJIEKYISPHBIX i https://resh.edur
4 | coemuuenuii. [Tnactmaccsl, u/
Kay4IyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB 34
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11 KJIACC

00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb

J KoumnuectBo yacos
DJIeKTPOHHbIE
L Kontpon | Ilpakrnue Aara uudposBbie
/ eMa ypora Bee bHBIC CKue nsyse oﬁpasonaTenb
ro HUSA
I padoThI padoThI HBbIE pecypcsl
XHUMHUECKHH SIIEMEHT. ATOM. 5 https://resh.edu.
DJeKTpoHHAs: KOH(PUTYpanus aTOMOB ru/
[lepnonnueckuii 3aK0H U
[lepuonnueckas cucreMa XUMUYECKUX https://resh.edu.
snemeHTOB /1. . MeneneeBa, nux 2 ru/
CBS3b C COBPEMEHHOU TEOpHUE
CTPOECHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMUYECKHUX DJIIEMEHTOB U UX
COEIMHEHHI 110 TPYIITIAM U [IEPUOJIAM. 5 https://resh.edu.
3HaueHHUE NEePUOINIECKOrO 3aKOHA U ru/
CHUCTEMBbI XUMHUECKHUX 3eMeHToB J[. 1.
MeneneeBa B pa3BUTHH HAYKH
CrpoeHue BeniecTBa. XuMudeckas
CB$I3b, €€ BUJIBI, MEXaHU3MBI 5 https://resh.ed

u.ru/




BaneHTHOCTB.
DJIEKTPOOTPULIATEIBHOCTh. CTENEHb
okucieHus. BemiecTBa MoeKyIsipHOTO
¥ HEMOJIEKYJIIPHOTO CTPOCHUS

https://resh.ed
u.ru/

[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.
HctunHbIC U KOJUIOUHBIE PACTBOPHI.
MaccoBas 1014 BEIeCTBa B PaCTBOpE

https://resh.ed
uru/

Knaccudukanus 1 HOMeHKIaTypa
HEOPraHUYECKUX COCITUHCHUIA.
[eHeTHyecKast CBsI3b HEOPraHMICSCKUX
BEILIECTB, PA3INYHBIX KJIACCOB

https://resh.ed
uru/

Knaccugukarus XuMHUuecKux peakiuun
B HEOPraHUYECKOU U OpraHU4eCKON
XUMUH. 3aKOH COXPaHEHHS MacChl
BEII[ECTB; 3aKOH COXPAaHEHHUs U
IIPEBPAILECHHS SHEPTUU TIPH
XUMUYECKHUX PEAKIUAX

https://resh.edu.
ru/

CxopocTts peaknun. OOpaTumMbIe
peakuuy. XMMHUYECKOE PAaBHOBECHE

https://resh.ed
u.ru/




[IpakTuyeckas padora Ne 1. «Brnusiaue
pas3In4HbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIIMH»

https://resh.ed
u.ru/

DIEKTPOTUTHYECKAS TUCCOIHALINS.
[IoHATHE O BOZOPOIHOM IIOKA3aTelIe
(pH) pactBopa. Peakiiuu noHHOTO
oOMeHa. ['maponu3 opraHuveckux u
HEOPraHMYECKUX BEIICCTB

https://resh.ed
u.ru/

OKHCTUTENbHO-BOCCTAHOBUTEILHBIC
peaxiuu. [lonstue 06 anexkTponaunse
pacIuiaBoB ¥ pacTBOPOB COJICH

https://resh.ed
uru/

KoHnTponpHas padora mo pasaeny
((TeOpeTI/I‘-IeCKI/Ie OCHOBBI XUMHUN))

MerTanibl, BX MOJIOKEHNE B
[Tepuoanueckoit cucreMe XUMHYECKUX
anemenToB /I. 1. Menneneera u
0COOEHHOCTH CTPOEHHUS aTOMOB.
OO6mue ¢puznueckre CBOMCTBa
METAJIJIOB

https://resh.ed
u.ru/

CrunaBel METaJIOB.
DIIEKTPOXUMUYECKHAN P
HaIpsKEHUH METaJNIOB

https://resh.ed
u.ru/




XHUMHYECKHE CBOMCTBA BayKHEHIIINX
METaJUIOB (HATPHH, KU, KaIbIUH,
MarHui, aIIOMUHUN) U UX COSAMHEHUHN

https://resh.ed
u.ru/

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U
UX CO€OUHEHUN

https://resh.ed
u.ru/

XuMHuyecKue CBOMCTBA IIMHKA, Kejie3a
U UX COCTUHEHUN

https://resh.ed
uru/

[IpakTuueckas padora Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
«Mertamib»"

https://resh.ed
uru/

HeMeTaJIJII)I, X IIOJIOKCHUC B
Ilepronnueckoit cucTeMe XUMUYECKUX
anemenToB /I. 1. Menneneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

https://resh.ed
u.ru/

Ou3nuecKkre CBONCTBa HEMETAIIIOB.
AnoTponusi HEeMETauIoB (Ha IpUMEpe
KHCIJIOpOJia, cepbl, hocdopa u
yriiepo/ia)

https://resh.ed
u.ru/

XHUMHYECKHE CBOMCTBA TaJIOTCHOB,
Cepbl U UX COCTMHEHUI

https://resh.ed
uru/

XuMHYecKre CBOMCTBA a30Ta,
dbocodpa 1 UX COCTUHECHHI

https://resh.edu.
ru/




XUMHYECKUE CBOMCTBA yIJIEPOJa,
KPEMHUS U UX COCIMHEHUHN

https://resh.ed
uru/

[IpruMmeHeHre BaXKHEUIIINX HEMETAJIOB
U UX COCTUHEHUN

https://resh.ed
u.ru/

O00011IcHIE U CHCTEMATHU3AIINS
3HaHUM 1m0 TeMe «HemeTambDy.
Brruncnenus no ypaBHeHUsIM
XUMUYECKHUX PEAKIUN 1
TEPMOXUMHYECKHUE PACUETHI

https://resh.ed
uru/

[TpakTuueckas pabota Ne 3. «Pemenue
9KCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"Hemeramist"»

https://resh.ed
uru/

KonTponsHnas pabora no remam
«Metamey n «HeMmetaien)

https://resh.ed
u.ru/

HeOpFaHI/IquKHe U OPraHUYCCKHUC
KHUCJIOTHI. HeOpI‘aHI/I‘-IeCKI/Ie u
OpTraHU4Y€CKUC OCHOBAHUA

https://resh.ed
uru/

AmMoTepHbIe HEOpraHUYECKHe U
OpTraHUYECKUE COEANHEHUSI.
I'eneTnyeckas cBsI3b HEOPraHUYECKHUX
Y OpPTaHUYECKUX BEIIECTB

https://resh.ed
uru/




Poap xuMuu B obecrieueHuu

3| »KOIOrMYecKoii, BHepreTHUecKoil 1 5 https://resh.edu.
1| numeBoit 6€30MacHOCTH, Pa3BUTHH ru/
MEMIIMHBI
[TpencraBnenust 06 OOIIMX HAYIHBIX
3 pea n Y https://resh.ed
5 | TMPHHLMIAX MPOMBIIIEHHOIO 2 wru/
MOJTyYEHUs] BaKHEUIIINX BEIIECTB '
3| UYenoBek B MUpPE BEIIECTB U 5 https://resh.ed
3| wmarepuanoB u.ru/
3 https://resh.edu.
4 XuMUS 1 30POBbE YEJIOBEKa 2 ru/
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YHEHUKA

Xumus, 10 xknace/ 'abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A.,
AxuuonepHoe obmectBo «M3narensctBo «IIpocBemenne»,2021 r
Xumus, 11 xknace/ 'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3natenscTBo «IIpocsemnienue»,2021r.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Xumusi(0a30BBIAYPOBEHB ). Peanmzarus o0pa3oBaHUs: METOIUIECKOE ITOCOOHE JITIst
yuurens / Kasepuna A. A., [luuyruna I'.B.; mox pen.I'. B. [Tuuyrunoit. M. :
OI'BHY «MUucTtutyT cTpareruu pazsutus oopazoanusi PAOy, 2022 81 c.:un

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/

«fKmnacc»


https://resh.edu.ru/




