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HOACHUTEJIBHASA 3AIINCKA

IIporpaMmMa 10 XWMHUH Ha YPOBHE cpemHero oOmiero oOpa3oBaHWs pa3paboTaHa Ha OCHOBE
OenepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O06 obpazoBanuu B Poccuiickoit ®Dexpepaunmy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHs (ereparibHOi 00pa3oBaTEeIbHON MPOrpaMMbl CPETHErO OOIIEro
obpazoBarus (DOIlI COO), mpencraBieHHBIX B DenepalbHOM TOCYJAapCTBEHHOM 00pa30BaTEIHHOM
craanapte COO, ¢ yuérom Konnenmmu npenonaBanus yaeO0HOTO peaMeTa « XuMUs» B 00pa3oBaTeIbHBIX
opranuzanmax Poccuiickoit ®enepanun, peanu3ylolmUX OCHOBHBIE OOpa3oBaTeNbHBIC MPOTPaMMBI, H
OCHOBHBIX TOJIOKeHHH «CTpaTernn pa3BuTHs BociuTanus B Poccuiickoit @enepannu Ha niepuox xo 2025
rona» (Pacnopstxenue IlpaBurenscrea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJXOIOB K pa3pabOTKe MpOrpaMMbl MO0 XUMHH, K OINpeIelieHHIO OOLIel CcTpaTeruu
00y4eHus, BOCIUTAHHS U Pa3BUTHsI 00yUaromnuXcsl CpeAcTBaMH yueOHoro npeaMeTa «Xumusi» ans 10-11
KilaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHIenrtyansHbie mnonoxermss PIOC COO o
B3aUMOOOYCJIOBJICHHOCTH LEJlel, COACp)KaHHsA, pPe3ydbTaToB OOydeHHss M TpeOOBaHW K YpPOBHIO
MOJITOTOBKH BBIITYCKHUKOB,

Xumudeckoe oOpa3oBaHHE, TOJTydaeMoOe BBITYCKHUKAaMHU OOIIeoO0pa3oBaTeNbHON OpTaHH3aIlHH,
SIBIISIETCS] HEOTHEMJIEMOH 9acThi0 MX 00pa3oBaHHOCTH. OHO CITY)KUT 3aBEPIIAIONINM STAllOM peaIn3aiin
Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIOUEBBIX [IEHHOCTEH, MPHUCYNIMX IIEJIOCTHOM cUCTeMe
XUMHYECKOTO 00pa3oBaHWsA. DTH IEHHOCTH KacaroTCsl TO3HAaHWS 3aKOHOB TPUPOIBI, (HhOpPMUPOBaHUS
MHUPOBO33pPEHHSI M OOIIEel KyJIbTYphl YeJOBEKa, a TaKKe SKOJIOTHMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 37I0POBBIO M IPUPOJTHOH cpelie. Peanmu3yercst xumuieckoe o0pazoBaHue 00ydyaromnxcs Ha ypoBHE
CpeZiHero ooIero o0pa3oBaHusl CPEICTBAMU YUeOHOTO MmpeaMera « XUMHUs, COACpKaHue U MOCTPOCHHE
KOTOPOTO ONpefelieHbl B MPOrpaMMe MO XUMHH C YIE€TOM creln(UKA HAyKH XUMUH, €€ 3HAYeHUs B
MO3HAHHMHU MTPUPOJIBI U B MaTEPUATBHOM JKU3HU OOIIECTBA, a TAKKE C YYETOM OOIIMX Iieiel ¥ MPUHIIMUIIOB,
XapaKkTepU3YIOIINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeJHero oomiero obpasoBanusi B Poccuiickoit
depnepauuu.

XUMHSL Kak D3JEMEHT CHCTEMBI €CTeCTBEHHBIX HAyK WTIpaeT O0coOylo poilb B COBpPEMEHHOU
[UBUIM3AIMYA, B CO3JaHMM HOBOW 0a3pl MarepuadbHOW KynbTypbl. OHa BHOCHT CBOH BKJIaJ B
(dbopMHpOBaHNE PAIMOHATHLHOTO HAYYHOTO MBIIUICHUS, B CO3JaHUE LEJIOCTHOTO TNPEACTAaBICHHS 00
OKpY’KaroIleM MHUpe KaK O eIWHCTBE MPUPOIBI M YEIOBEKa, KOTOPOe (POPMHUPYETCS B XMMHUW Ha OCHOBE
TIOHUMAaHUs BEIIECTBEHHOI'O COCTaBa OKPYKAIOIIEr0 MHUpA, OCO3HAHHS B3aMMOCBS3H MEXIY CTPOCHUEM
BC€HICCTB, UX CBOMCTBaMH M BO3MOKHBIMH OGHaCTHMI/I IMPUMCHCHUA.

TecHO B3aUMOJIEHCTBYS C APYTUMH €CTECTBEHHBIMH HAyKaMU, XUMUS CTala HEOThEMIIEMON YacThIO
MHUPOBOH KYJIBTYpBI, HEOOXOIUMBIM YCJIOBHEM YCIEIIHOTO TPYAa M XKU3HU KAKIOTO UYieHa OOIIecTBa.
COBpeMeHHaH XUMUS KaK HayKa CO3nJaTCiibHasl, KaK HayKa BBICOKUX TEXHOIOTHI HallpaBJICHa Ha pCUICHUE
IO0ANBHBIX MPOOJIEM YCTOMYMBOTO PA3BHUTHS YEJIOBEUECTBA — CHIPHEBOHM, SHEPreTHUECKOW, MHUIIEBOM,
HKOJIOTUYECKON OE30MTaCHOCTH M OXPaHbI 370POBbSL.

B cooTBeTcTBHU ¢ 00mMMMHU TIETISIMU U MPUHIUIIAMA CPEIHETO 00IIero oopa3oBaHus COACPKAHUE
npeamera «Xumus» (10—11 kiaccrl, 6a30BbIi yPOBEHb H3YUEHHs) OPUCHTUPOBAHO MTPEUMYIIIECTBEHHO Ha
OOIIEKYIBTYPHYIO IMMOATOTOBKY OOYYaONMUXCs, HEOOXOANUMYIO MM ISl BEIPAOOTKH MHPOBO33PEHYECKHX
OPUCHTUPOB, YCHICUIHOIO BKIIIOYECHUA B KXKHU3HbL COIIMYMaA, NPOAOJIKCHUA O6p2130BaHI/IH B Pa3IMYHBIX
o0acTsX, He CBSI3aHHBIX HEMOCPEJCTBEHHO C XUMUEH.

Cocrapnaomumu nipeaMera «XUMHAS» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMHS» U
«OO0m1ast ¥ HeopraHWYecKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COZAEPIKaHUS KOTOPBIX SIBIISTFOTCS OCHOBBI
0a30BOii HAYKHU: CHCTEMa 3HAHUI 10 HEOPTraHWYEeCKOW XUMHH (C BKIFOUEHUEM 3HAHUH U3 00lIeH XUMHHN) U
opranuueckoid xuMun. @opMupoBaHHEe JAHHON CHCTEMbI 3HAHUHN MPU U3YUYEHUH IIPEIMETa 00eCTIeUnBaeT
BO3MO’XHOCTb PACCMOTPEHHSI BCET'O MHOT000pa3usl BEIIECTB Ha OCHOBE OOIMX MOHATHI, 3aKOHOB U TEOPUI
XHUMHHU.

CrpykTypa conepkanust KypcoB — «Opraamueckas Xumus» U «O01as 1 HeopraHuIecKas XUMUsDy
chopMHUpOBaHa B IpOrpaMMe 110 XUMHUH Ha OCHOBE CUCTEMHOT'0 OAX0/1a K M3yYSHHIO y4eOHOro MaTepuana
U 00YyCIIOBIIEHA WCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHWU Ha OIPEJCNEHHBIX TEOPETHYECKHUX
ypoBHsX. Tak, B Kypce OpraHMYeCKOW XMMHHU BEIECTBA PACCMATPHUBAIOTCS HAa YPOBHE KIIACCHYECKON
TEOPHH CTPOCHUSI OPTAaHMUYECKUX COCAMHEHHH, a TaKKe Ha YPOBHE CTEPEOXHMMHUYECKUX M AJIEKTPOHHBIX
NpEeACTaBICHUH 0 CTpoeHuH BemiecTB. CBeZieHns 00 n3ydaeMbIX B Kypce BeLIecTBaxX Aal0TCs B Pa3BUTUH —
OT YIJIEBOJIOPOIOB IO CIIOXHBIX OMOJIOTWUYECKN aKTHBHBIX COCIUHEHWHA. B Kypce opraHM4ecKor XuMuu
MOJY4al0T pa3BUTHE CHOPMHUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs NMEpBOHAYAIbLHBIC



TIPEJICTABICHUS O XUMHYECKOH CBSA3H, KJIacCH(PUKAIIMOHHBIX PU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOHCTB
BEIIECTB OT WX CTPOEHUS, 0 XUMUIECKOHN peaKIliy.

ITo HOBBIM YyTJIOM 3peHUs B IpeaMeTe «XUMUs» 0a30BOTO YPOBHS PaCCMATPUBACTCS M3yYCHHBIN
Ha YPOBHE OCHOBHOTO OOIIET0 00pa30oBaHHs TEOPETHUCCKUN MaTepual v (DaKTOJOTHYECKUE CBEIICHUS O
BEIIeCTBaX M XMMHUYECKOH peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHWYecKas XHMHDY
0o0y4arommmMcsl  TIPEIOCTAaBISETCSI BO3MOXKHOCTh OCO3HATH 3HA4YCHHWE MEPHOAWYECKOTO0 3aKOHA C
00IIETEOPETUICCKUX M METOAO0JIOTHUSCKUX TTO3HUIIHIA, TITY0Ke TIOHATh HCTOPUIECKOE H3MEHEHUE (DYHKIIUN
3TOTO 3aKOHA — OT 0000IIAoIIEH 10 OOBACHSIONIEH 1 IPOTHOZUPYIOIIEH.

Enunast cuctema 3HaHUNW O BaXKHEWIIMX BEIIECTBAX, HMX COCTaBe, CTPOCHUH, CBOMCTBaX H
MPUMCHCHUHU, a4 TaKKE O XUMHYCCKHX PEaKIUsAX, MX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUS
noronHseTcs B Kypcax 10 u 11 kmaccoB 3eMEHTaMu COICPIKaHUS, UMCIOIIUMH KYJIBTYPOJIOTHYSCKUN U
MIPHUKIIATHON XapakTep. DTH 3HAHHSI CIOCOOCTBYIOT TOHUMAHHIO B3aUMOCBSI3M XUMHH C IPYTUMH HAyKaMH,
PacKphIBAIOT €€ pOoJib B TO3HABATCIBHOW M TPAKTUYECKOW JEATCIIbHOCTUA YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIMTAHUIO YBOKEHUS K MPOIIECCY TBOPUYESCTBA B 00JIACTH TCOPUH U MIPAKTHYCCKUX MIPUIOKCHUH XUMHUH,
MOMOTAIOT BBIITYCKHUKY OpPHWEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMUMBIX TpodieMax,
CBSI3aHHBIX C XUMHUEH, KpUTHUECKH OCMBICIHBATh MHPOPMAIIHIO ¥ TPUMEHSATH €€ NI TOTIOTHeHUS 3HAHHH,
pEIIeHUs] UHTEIUICKTYAIbHBIX W OKCIEPUMEHTAILHBIX MCCICAOBATSICKUX 3a7ad. B 1emom conepxanve
ydaeOHOrO mpeaMmeTa «XWMHS» JTAaHHOTO YPOBHS HW3YYEHHS OPHUEHTHPOBAaHO Ha (OPMHUPOBAHUE ¥
0o0y4Jarommxcss MHPOBO33PEHYECKOW OCHOBBI [UIsI TOHWMaHUS (puimocodCKkux WAeH, Takux Kak:
MaTepualbHOE SAMHCTBO HEOPTAHUYECKOTO M OPTaHUYE€CKOr0 MHpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB
HUX COCTaBOM U CTPOEHHUEM, IO3HABAEMOCTb NPUPOIHBIX SIBJICHHUH IIyTEM 3KCIEPUMEHTA U PELICHHUS
MPOTHUBOPEYHN MEXKITY HOBBIMH (haKTaMH M TEOPETUIECKUMH MPEANIOCHUIKAMH, OCO3HAHNE POJIH XUMHUH B
PEIICHUHU SKOJIOTUYECKUX MPOOJIeM, a Takke MpoljeM COCPEeKEHUsT SHEPreTHUECKUX PECypPCOB, CHIPHS,
CO31aHUsA HOBBIX TEXHOJIOTUI 1 MaTcepuaioB.

B mmane permeHus 3agad BOCHUTAHHSA, PA3BUTHS W COIMUANM3ANHNNA OOYYAIOIIUXCS TPHHATHIC
MpOrpaMMOi TIO0 XHMHH TIOAXOABI K OMNPEIESNICHUI0 COAEp)KaHWS W TOCTPOCHHS TIpeaMeTa
MpeyCMaTPUBAIOT (hOPMUPOBAHUE YHUBEPCAIbHBIX YUCOHBIX JEHCTBHIA, UMEIONINX 0a30BOC 3HAUCHHE JIJIS
Pa3NIMYHBIX BHJIOB JESTENLHOCTH: pellleHHs NpolieMm, MOWCKa, aHanu3a M oOpaboTku uHDopManmy,
HEOOXOIUMBIX [UIS TPHOOPETEHHs] ONbITa NPAKTUYECKOW W HCCIEeNOBATENECKON IESATENIbHOCTH,
3aHHUMAIOIICH BaKHOE MECTO B MIO3HAHUU XUMHH.

B mpakTuke mnpernojiaBaHus XMMHU KaK Ha YPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHUs, TaK M Ha
YpOBHE cpelmHero odimiero oOpa3oBaHMS, MPHU OMNPEICICHUN COJIEPKATEIFHOW XapaKTEPUCTHKU Lenen
W3y4eHUs] TIpeaMeTa HallpaBIIEHUEM TIEPBOCTEIIEHHOW 3HAYUMOCTH TPAIWIIMOHHO TMPHU3HAETCS
(hopMHUPOBaHUE OCHOB XUMHUECKON HAyKU KakK O0JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKOM
JIESTEIIbHOCTH YeJOBEeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KyNbTypbl. C METOAMYECKON TOYKU
3peHUs TAKOW TIOJIXO K OTpEAeIICHHIO TIeieii H3ydeHHSs ITpeIMeTa SBIISIETCS BIIOJHE OTPABIaHHBIM.

Cormnacuo JlaHHOI>'I TOYKE 3PCHUA TJIaBHBIMHU LEJIAMU U3YUYCHUA NTPEAMCETA «XuMHsI» HaA 6330BOM
ypoBae (10 —11 xJ1.) SBISIFOTCSI:

(hopMUpOBaHUE CHCTEMBI XMMUYECKHUX 3HAHWU KaK BaKHEWIIEW COCTaBISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpPa, B OCHOBE KOTOPOH JIeXaT KIFOUEBHIE MOHATHS, (pyHITaMEHTAlbHBIE 3aKOHBI M TEOPUHU
XMUMHH, OCBOCHHE S3bIKa HAyKH, YCBOGHHE M TOHHMAaHHE CYIIHOCTH JIOCTYITHBIX 0000meHnH
MHPOBO33PEHUECKOI0 XapaKTepa, 03HaKOMIICHUE C UCTOPHEH UX Pa3BUTHS U CTAaHOBJICHHMS,
(hopMupOBaHUE W pa3BUTHE MPEICTABICHUH O HAYYHBIX METOJAaX TO3HAHUS BEIIECTB U XUMHUYECKUX
peaxiuii, HEOOXOAMMBIX U MTPHOOPETEHUS YMEHUH OPUEHTHPOBATHCS B MUPE BEIIECTB U XUMHUYECKHUX
SIBIICHUH, UMEIOIINX MECTO B IPUPOJIC, B IPAKTUIECKOHN U IMOBCEIHEBHOM KU3HU;

pa3BuTHUC YMCHI/Iﬁ u CHOCO6OB JCATCIIBHOCTHU, CBA3aHHBIX C Ha6HIOlIeHI/IeM 1 O0BSICHEHHEM XMMHUUYECKOTO
JKCIIEPUMEHTA, COOITIOJICHUEM TPaBUII OE30MAaCHOT0 00pAIIeHHs ¢ BEIIECTBAMHU.

Hapsny ¢ aTum, copepxarenbHasi XapaKTepUCTHKA LENIed U 3a/1a4 U3yYeHUs MTpeIMeTa B MPOrpaMmMe
M0 XMMHUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH NIPUOPUTETAMHU B CHCTEME CPETHETO
obmero oopazoBanus. CerogHsi B MPENOIABAHUHA XHUMHH B OOJBIIECH CTENEHU OTAAETCS MPEAOUYTCHIE
MPAKTHYECKON KOMIIOHEHTE COAep)KaHus OOydeHHUs, OPHEHTHPOBAHHOW HA TOATOTOBKY BBITYCKHUKA
0011e00pa3oBaTeIbHON  OpraHM3alliy, BIAJCIONIET0 HE HAO0OpPOM 3HAHWKA, a (QyHKIMOHAIHLHOU
T'paMOTHOCTBIO, TO €CThb CHOCOGaMI/I U YMCHUAMHU AKTHUBHOI'O ITOJIYUCHUS 3HAaHUHU U IIPUMCHCHHUSA HX B
peaHLHOﬁ JKU3HU JJIA peIICHHA NPaKTUYCCKUX 3aj1ay.



B cBsI31 ¢ 3THM NIpH U3yYeHHUH ITPpeaAMeTa « XUMHSD» JOMUHHPYIOIee 3HaUYeHNE IPHOOPETar0T TaKue
e ¥ 3371a4H, KaK:

aganTanys OOy4aroIUXCs K YCJIOBHSAM IHHAMHYHO DPa3BHBAIOLIETOCS MHUpa, (OPMHPOBAHHE
WHTEJUICKTYalbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K  C€amMoOOpa3OBaHUIO,  COTPYAHHUYECTBY,
CaMOCTOSTEITBHOMY IIPHHATHIO IPAMOTHBIX PEIICHNH B KOHKPETHBIX KH3HEHHBIX CUTYaIHAX, CBA3aHHBIX C
BEIIECTBAMHU M X IPHMECHEHHEM;

¢dopMupoBaHKEe Y OOY4YaIOMIMXCA KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), MMEIOIINX
YHUBEPCATBHOE 3HAYEHHE [UIS Pa3NYHBIX BUIOB JEATEIBHOCTH: PEIICHNsS MpolieM, ToNcKa, aHan3a u
00paboTkn mHGOPMANHA, HEOOXOMUMBIX IS MPHOOPETCHUS OIBITA JSATEIHHOCTH, KOTOpas 3aHHMAcT
BRXHOE MECTO B MO3HAHUHM XHUMHH, a TaKKe U1 OLEHKH C TO3WIHHA KOJIOTHYECKOH 0e30macHOCTH
XapakTepa BIUSIHUS BEIIECTB M XUMUYECKHUX MIPOLIECCOB HA OPTaHM3M YEIOBEeKa U MPUPOTHYIO CPeay;

pa3BUTHE TI03HABATEIBHBIX WHTEPECOB, WHTEIUIEKTYAIBHBIX M TBOPYECKHMX CIIOCOOHOCTEH
00yyaromuxcs: CHocOOHOCTH CaMOCTOSATENFHO MPHOOPETaTh HOBBIC 3HAHUS IO XMMUHU B COOTBETCTBHUH C
YKU3HEHHBIMU MOTPEOHOCTAMH, MCIIONB30BaTh COBPEMEHHBIE HH(POPMALIUOHHBIE TEXHOIOTHUHU AJISl TOUCKA
¥ aHaJHM3a y4eOHOM M Hay9IHO-TIOMYJISIPHOM HH(OPMALNH XUMHIECKOTO CONCPIKAHMS;

dopMupoBaHHe W pa3BUTHE y OOYYAIOIIUXCS ACCOIMATHBHOTO M JIOTMYECKOTO MBIIUICHHS,
HaOJII0IATETbHOCTH, COOPAHHOCTH, aKKypPaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH, MPH
IUTAHWPOBAHUH U TIPOBEJICHIH XUMUIECKOTO SKCIIEPHMEHTA;

BOCIHTAHHE Yy OOydYaromuxcsl yOeKIEHHOCTH B T'YMaHHCTHYECKOW HANpaBICHHOCTH XUMHH, €&
Ba)KHOM PoOJin B pCUHICHHUU FHO6aJII)HI)IX HpO6HCM pairoOHaJIbHOI'0 MPUPOAONOJJIb30BaHUA, IMOMNOJIHCHUA
9HEPreTHUECKUX PECYpPCOB M COXpaHEHUs IPHUPOAHOTO DPABHOBECHUS, OCO3HAHHA HEOOXOIUMOCTH
0epeXHOr0 OTHOLICHUS K MPUPOJIE U CBOEMY 3I0POBBIO, a TAKXKE MPHOOPETEHHUS OIBITa UCIIOIH30BAHUS
IMMOJTY4YCHHBIX 3HAaHUN AJId ODPUHATUSA T'PaMOTHBIX pCHICHI/II\/'I B CUTyalludX, CBA3aHHBIX C XUMHWYCCKHUMU
SIBJICHUSIMU.

B yueOHOM muTaHe cpemHero oOmiero o0pa3oBaHUs yUeOHBIN MpeaMeT «XHUMHUS», H3ydaeMbli Ha
0a30BOM ypOBHE, SBISIETCSA 0053aTeIHHBIM YIEOHBIM MTPEIMETOM.

OOmiee yKrciIo 4acoB, OTBEACHHBIX ISl M3YYEHHsI XMMHHU, Ha 0a30BOM YPOBHE CpEIHETO OOLIEeTo
oOpazoBanus, cocraisieT 68 acos: B 10 kimacce — 34 yaca (1 yac B Hepenio), B 11 kmacce — 34 waca (1 vac
B HEJIEHIO).



COJEPXAHUE OBYYEHMUASA
10 KJIACC
OPI'AHUYECKAA XUMUSA

TeopeTn4eckue 0CHOBBI OPraHUYeCKOH XUMHUHU

IIpenMer opraHM4YecKOM XUMHUU: €€ BOZHUKHOBEHHE, Pa3BUTHE M 3HAYCHHE B IOIYYCHHH HOBBIX
BEIIeCTB U MaTepuaioB. Teopus cTpoeHus opraHnueckux coenuHeHuii A. M. ByTtiepoBa, e€ ocCHOBHBIE
nosoxeHusi. CTpyKTypHbIe OPMYITBI OPraHMYECKHUX BEIIECTB. | OMOIOTHsI, n30Mepusl. XMMHUYECKas CBSI3b
B OPraHUYECKUX COETUHEHUAX — OJMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o kinaccupuKalMyd OpPraHUYECKHUX BemlecTB. HoMeHKaTypa OpraHH4ecKHX
COCIMHEHNH (cucTeMaTHyecKas) M TpPUBHAJbHBIC Ha3BaHMS BAKHEHIIMX MPEICTaBUTENECH KIaccoB
OpraHMYECKUX BEIIECTB.

OKCIIepUMEHTAIbHBIE METObI U3YUEHHSI BEILIECTB U UX IPEBPAILCHUIl: 03HAKOMIIEHHE C 00pa3LamMu
OpPraHMYECKHUX BEIIECTB M MaTepUaIaMU Ha UX OCHOBE, MOJEINPOBAHNE MOJIEKYJ OPTaHUYECKUX BEIIECTB,
Ha6HIOI[CHI/IC 1 ONMHUCAaHUEC JEMOHCTPAIHUOHHBIX OIILITOB IO MNPCBPAIICHHUIO OPraHM4YC€CKUX BCUICCTB IIPpU
HarpeBaHuM (TUTaBlIeHUE, OOYTIIMBAHNE U TOPEHHE).

Yraesonopoasl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHUECKUH psii. MeTaH M 3TaH — MpOCTeNIINe NpeACcTaBUTENN
AJIKaHOB: (PU3NYCCKUE U XUMHUUCCKHUE CBONCTRA (peaKIIUK 3aMEIICHUS U TOPSHHSI ), HAX0XKICHUE B TPUPO/IEL,
MOJTy4EHUE U IPUMEHEHHE.

ATIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH psAn. OTWIEH M MpONWIeH — MpocTeline
NpEACTaBUTENI  alKCHOB: (H3MYecKMe W XUMHUYECKHE CBOWCTBA (peakuuM THIPUPOBAHUS,
rajJOreHUPOBaHMS, THAPATALMH, OKUCICHUS U TIOIMMEPHU3aliH ), OIy4YeHUE U IPUMEHEHHE.

Anxanuensl: OytanueH-1,3 u MetunOyraauen-1,3: cTpoeHre, BaXKHEUIIHE XUMIYECKHE CBOMCTBA
(peakuus nomumepu3anun). [loyueHre CHHTETHYECKOTO Kay4uyKa U PE3UHBI.

AJKMHBI: cOCTaB M OCOOCHHOCTH CTPOCHMS, TOMOJIOTHUECKHH Psfl. AUETWIEH — MpOCTeHIIunii
NpPEACTAaBUTENb AJKUHOB: COCTaB, CTPOEHHE, (U3NYECKUE M XUMHUYECKHE CBOWCTBAa (pEeaKLuH
THIPUPOBAHMS, TAIOTEHUPOBAHHUS, TUAPATALIUH, TOPSHHUS ), TOTYyIeHUE U IPUMECHEHHE.

Apenbl. benzom: cocraB, crTpoeHHe, (QU3MYECKHMEe W XHUMHUYECKHE CBOWCTBAa (peakiuu
rajJloreHUPOBaHMS U HUTPOBAHMUS), IOJyUeHUE U IPUMEHEHUe. 10nyo0: cocmas, cmpoenue, husuieckue u
Xumuueckue CeoUcmea (peakyuu 2an02eHUpPOBanusi U HUMPOBAHUS), NOAYHeHUue U NpuUMeHeHue.
TokcHyHOCTH apeHOB. ['eHeTHYecKast CBSA3b MEXAY YIVIEBOJOPOAAMH, IPUHAICKAIMUMH K Pa3IMuHbIM
KJIaCCaM.

ITpupoaHbIe HICTOYHUKH YTI1eBOA0PO10B. [IprpoaHblii ra3 u nonytHele HedTsHbIe ra3sl. Hedtsb u eé
npoucxoxieHre. CriocoObl nepepaboTku HeTH: TIEPEroHKa, KPEKUHT (TepMHUUECKHA, KaTaTUTHYECKHI),
nuponu3. [IpoaykTel mepepaboTku HEePTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH W B ObITy. KaMeHHBIH
YroJib U NPOJIYKTHI €ro epepadboTKH.

DKCIEPUMEHTAIbHBIE METO/IbI U3YUEHHUS BEIIESCTB U UX MPEBPAICHUI: 03HAKOMIICHHE C 00pa3iaMu
TUIACTMACC, KaydyKOB W pe3uHbl, Koiutekuuu «HedTb» um  «Yrodb», MoOAeIHpOBaHHE MOJIEKYI
YIJIEBOIOPOIOB U TaJOr€HONPOM3BOAHBIX, IIPOBEJACHNE NPAKTHYECKOH paboThbl: MOMy4YeHHE 3TWIIEHA U
WU3YyYEHHUE €T0 CBOMCTB.

Pacuérnele 3anaun.

Borunciienust mo ypaBHEHHMIO XUMHYECKOH peakiuu (Macchl, 00b&éMa, KOIMYECTBA HCXOIAHOTO
BEIIECTBA WJIM MPOAYKTA PEaKIHMU MO HU3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOIO M3 MCXOTHBIX
BEIIECTB MJIH MPOAYKTOB PEAKIINH).

Kuciopoacoaepskamnue oprannyeckue coeIuHeHNs

[IpenenvHble OJHOATOMHBIE CIIUPTHL. METaHON M 3TaHOJN: CTPOCHHUE, (PU3HUYECKHE U XMMHUYECKHUE
CBOHMCTBAa (peakmWu C aKTUBHBIMH MeETaJUIaMH, TaJOT€HOBOIOPOJAaMH, TOPEHHUE), NPUMCHCHUE.
Bonopoausie cBs3M MEXAY MOJIEKYJIaMH CIUPTOB. JleicTBHE MeTaHOJIa U 3TaHOJIa Ha OPTaHM3M YeIOBeKa.

MHoroaToMHble CIHUPTHL. OTWICHTJIUKOIb U TIHUIEPHH: CTPOCHHE, (QU3NUYECKHUE U XHMHUYECKHUE
CBOWCTBa (B3aMMOJECHCTBHE CO ILENOYHBIMH METAIJIAMH, KAUEeCTBEHHAs peakUus Ha MHOTOAaTOMHBIE
crupThl). JleficTBUe Ha opraHu3M denoBeka. [[puMeHenne riaumnepuHa U 3TUIICHTITUKOJIS.




®DeHOoI: CTPOCHHE MOJIEKYIBl, (DM3UYECKHE W XUMHYECKHE CBOWCTBA. TOKCHYHOCTH (peHOJIA.
[Ipumenenue ¢eHoma.

Anpneruapl U kemoHvl. DopManbAeru], aleTalbAeTH: CTpOeHUE, (QU3NYeCKHe W XUMHUYECKHE
CBOMCTBa (peaKUH OKHCIICHUSI U BOCCTAHOBJICHUS, KAUECTBCHHBIC PEaKIIH), TOTyYeHUE U IPUMECHEHHE.

OnHOOCHOBHBIE TIPEeNIbHBIE KapOOHOBBIE KUCIOTH. MypaBbHHAS B YKCYCHAsl KUCIIOTBI: CTPOCHHE,
(dbH3uYecKre U XMMHYECKHEe CBOMCTBa (CBOMCTBa, OOIIME M Kilacca KUCIIOT, PEAKITHS dTEPUPUKAIINN),
noJy4eHue u npuMeHeHne. CTeapuHOBast ¥ OJIEMHOBAs KUCIIOTHI KaK MPECTaBUTEIH BHICIINX KApOOHOBBIX
KHCIIOT. MBLIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE AEWCTBHE.

Croxxable 2QUPH Kak MPOU3BOIHBIC KapOOHOBBIX KHCIOT. ' MIpoiu3 CIOXHBIX 3(upoB. JKuphl.
I'maponus sxxupos. [Ipumenenue xupoB. bruonorndeckas poib KHUPOB.

YrneBoapl: coctaB, Kinaccu(uKalmus yrieBoAoB (MOHO-, AW- M Tojucaxapuisl). [mokoza —
MPOCTENIINIT MOHOCAaXapua: OCOOCHHOCTH CTPOSHHSI MOJICKYINbI, (pH3MUecKrne W XUMHYECKHEe CBOWCTBA
(B3aumoperictBue ¢ runpokcugaom Mmemu(ll), okucneHne ammuavyHbIM pacTBOpoM okcuzaa cepebdpa(l),
BOCCTaHOBJICHUE, OpOKEHHE TJIIOKO3bl), HAXOXIEHHE B MPHUPOJE, MPUMEHEHHE, OMOIOTHYECKasl POIb.
®oTtocuHTe3. PPYKTO3a KaK U30MEP TITIFOKO3BL.

Kpaxman w memmono3a Kak NpuponHbie momuMepbl. CTpoeHHe KpaxMmana W IEJUTIONIO3BL
Ousnueckre ¥ XUMHIECKHAE CBOMCTBA Kpaxmaia (THAPOIIN3, KAYeCTBEeHHAS PEaKIHs C HOJIOM).

DKCTepUMEeHTaIbHBIE METO/IBI M3YUEHUS BEIECTB U MX NMPEBPAIICHHIA: IPOBEICHNE, HAOOIeHIE U
OTHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAaYECTBEHHBIC PEAKIUH OIHOATOMHBIX
cnupToB (OKucIeHue dTanoda okcuaoM meau(ll)), MEHOroaTOMHBIX CTUPTOB (B3aMMOACHCTBHE TIHUIIEPUHA
¢ tuapokcuaom wmenu(ll)), ampaerunoB (OKHCIEHHWE aMMHAYHBIM pPacTBOpoM okcupa cepebpa(l) u
ruapokcunom Mmeau(ll), B3amMopeiicTBre Kpaxmaia C HOIOM), MPOBEACHHE MPAKTHYECKONH pabOoTHI:
CBOICTBA pacTBOpa YKCYCHON KHCIIOTHI.

Pacuérneie 3anaun.

Brruricnenuss o ypaBHEHHIO XHUMHYECKOW peakuuu (Macchl, 00b&éMa, KOIMYECTBa HCXOJHOTO
BEIIeCTBA WM NPOAYKTa PEaKIMH 10 W3BECTHBIM Macce, O0bEMY, KOIMYECTBY OJHOTO M3 HCXOIHBIX
BEIICCTB WM MPOIYKTOB PEAKIIHN).

A3zoTcozepxKale OpraHuuecKiue COeAMHEHHS.

AMPHOKHUCIIOTBI Kak aM(OTepHblE OpraHWYecKne coeauHeHus. Du3mueckne W XUMHUYECKHE
CBOWCTBA aMUHOKHUCIIOT (Ha MpUMepe TIunrHa). bruonornieckoe 3HaueHue aMHHOKUCIOT. [lenTuapt.

benku kak npupoIHBbIE BEICOKOMOJIEKYIISIpHBIE cOeqUHEHU. [IepBiuyuHas, BTOpUYHAS W TPETHYHAS
CTpYKTypa 0enkoB. XHMHYECKHE CBOMCTBA OEIKOB: THAPOIU3, JIEHATYPAllKsl, KAaUeCTBEHHBIE PEaKI[UN Ha
Oenkm.

OKcrepuMeHTaNbHBIE METOJIbI N3YyUCHHS BEIISCTB M WX IMPEBpallleHuii: HaOI0JJIeHne U OTHCaHKe
JIEMOHCTPAIMOHHEIX OIBITOB: ACHATYpaIis OSIKOB IIPH HArPEBaHUU, IBETHBIC PEAKIINN OEIKOB.

BbicokoMolieKyIsipHbIE COeTUHEHUS

OCHOBHBIE MOHATHSI XMMHUH BBICOKOMOJIEKYJISIPHBIX COSMHEHHH: MOHOMED, TIOJIUMED, CTPYKTYPHOE
3BEHO, CTENEHb IOJIMMEpPU3AINY, CPeIHssT MOJeKyisipHas wmacca. OCHOBHBIE METONBI CHHTE3a
BBICOKOMOJIEKYIISIPHBIX COSTMHEHHH — IMTOJIMMEPH3AIHs U TIOJTUKOH IEHCAIIHS.

DKcrepuMeHTaNbHbBIE METOIbI H3YUEHHS BEIIECTB U UX TPEBPAIleHUI: 03HAKOMIIEHHE ¢ 00pa3liaMu
MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAYUYKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXNpeAMETHBIX CBsI3€d NpU HM3ydeHUH opraHudecko xumuu B 10 kjacce
OCYILIECTBIISIETCSl Yepe3 MCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK W TOHSTHH,
SBJISIFOIMXCSL CHCTEMHBIMU JIJIsl OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTtecTBEHHO-HAY4YHbIE HOHSATHA: SIBICHHE, HAY4HBIH (pakT, rumoresa, 3aKOH, TEOPHs,
aHaliM3, CHHTE3, KJIacCUpUKAIMs, TEePHOJUYHOCTh, HaOIIOJCHUEe, W3MEpeHHe, OKCIIEPUMEHT,
MO/JICITUPOBAHUE.

Owusnka: Marepus, SHEpPrusi, Macca, aToM, O3JIEKTPOH, MOJIEKyJa, JHEPreTUYecKuil ypOBEHb,
BEIIECTBO, TeNo, 00BEM, arperaTHOC COCTOSHHE BEIIeCTBa, (pU3MYECKHE BEIWYHHBI M CIUHHIBI HX
U3MEpPEHHUS.

Buonorus: knerka, oprannsm, buocdepa, 0OMeH BeLIecTB B Opranusme, poTocuHTE3, ONOIOTrHYECKH
aKTUBHBIE BellecTBa (OEIKH, YTIEBO b, KUPHI, (DEPMEHTHI).

I'eorpadusi: MHHEpANbL, TOPHBIE TIOPOJIBL, TIOJIE3HBIE UCKOIAEMbIE, TOTLUTHBO, PECYPCHI.



TexHoJNOTHS: TIHIIEBHIE IMPOAYKTEI, OCHOBBI PAalMMOHAJBHOI'O IIMTaHHA, MOIOINHUE CPECIACTBA,
JICKAPCTBECHHBIC 1 KOCMETUYCCKUEC ITpETIapaThl, MATECpHAJIbI U3 HCKYCCTBEHHBIX U CHHTCTUYCCKUX BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMHUH

XUMHYeCKHI 3JIeMeHT. AToM. SImpo aroMa, M30TOMBL DIJIEKTPOHHAs 0007104YKa. DHEPTreTHICCKUE
YPOBHH, TOYPOBHU. ATOMHBIE OpOUTAIIH, S-, P-, d- aeMeHTbl. OCOOCHHOCTH paclpee/ICHUs AICKTPOHOB
Mo opOUTAIISIM B aTOMaX 3JIEMEHTOB IIEPBBIX YETHIPEX MEPHOAOB. DIEKTPOHHAS KOH(PHUTYpalrs aTOMOB.

Tlepuonuueckuit 3akod u Ilepuonnueckas cucrema xumuudeckux siaemeHtoB JI. Y. Menneneesa.
Cas13p nepuoauveckoro 3akoHa u Ilepuonndeckoit cucremsl xumuyeckux anemenToB 1. . Menneneesa ¢
COBPEMEHHON TEOpHEN CTpOeHUsI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUECKHX 3JIEMEHTOB
1 00pa3yeMbIX HMHU MPOCTHIX U CIOKHBIX BEIIECTB IO TPYIaM U NieproaaM. 3HaueHHe TEPHOIUISCKOTO
3aKOHA B Pa3BUTUU HAYKH.

CrtpoeHnue BemecTBa. XUMHYECKast CBA3b. BUJIBI XUMHUYECKON CBA3M (KOBaJIEHTHAsI HEMOJSApHAsA U
MOJISIpHASL, WOHHASA, MeTautmdeckas). MexaHm3Mbl 0Opa30BaHWS KOBAJICHTHOW XHUMHYECKOW CBSI3U
(oOMeHHBIN W TOHOPHO-aKIENTOPHEIN). Bomopomuas cBs3b. BaleHTHOCTB. DNEKTPOOTPUIIATENEHOCTS.
Crenenb okuciaeHus. FIOHbI: KaTHOHBI U AHUOHBHI.

BemecTBa MOJIEKYIISIPHOTO U HEMOJIEKYJISPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTRA.
THIbI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIA KPUCTAIUIMYECKON pEeIETKU.

IlonsTre o nucnepcHbIX cucteMax. ViIcTUHHBIE M KOJIJIOWHBIE pacTBOPBL. MaccoBasi 10J1s BEIIeCTBa
B pacTBOpE.

Knaccudukammss HeopraHwvecknx coeanHeHW. HoMeHkIaTypa HEOPTaHWYEeCKHX BEIIECTB.
I'eneTnueckas CBSI3b HEOPraHUYECKUX BEIIECTB, IPUHAMJICKAIINX K PA3IUYHBIM KJIacCaM.

Xummueckast peaknusi. Knaccnpukanus XUMUYECKUX peakiiii B HEOPraHWIeCKOW U OpraHn9IecKoi
XUMHHU. 3aKOH COXpaHEHHs MacChl BELIECTB, 3aKOH COXPaHEHU U MTPEBPaIlieHNs SHEPTUHU MTPU XUMUYECKUX
peaKLMsIX.

CKOpOCTb peakiuu, €€ 3aBUCMOCTb OT Pa3IM4YHbIX (pakTopoB. OOpaTuMBbIe peakuu. XUMHUIECKOe
paBHOBecue. DakTOpBbI, BIMAIOIINE Ha COCTOSHUE XUMUYECKOro pasHoBecus. [Ipunnun Jle larense.

OnexTponutndeckas nuccoruanus. CuiabHbIe U c1adbie IeKTpoauThl. Cpefia BOAHBIX PacTBOPOB
BEILECTB: KUCIAsl, HEUTpaJIbHAs, [ICIOUHAS.

OKHCIANTETHHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKCepUMEHTabHbIE METOJbl W3YYEHHUsS BEIISCTB M WX NPEBpaIleHUH: EMOHCTpAIlUs TaOJHIl
«lepuognueckass cucrema xumuueckux osaemeHToB JI. W. MenneneeBay, H3ydyeHUE MOJeNeH
KPUCTAUTMYECKUX PENIETOK, HAOJIO/IEHHE W OMHMCAHWE JEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OIBITOB
(pa3nokeHue TMEpOKCHJAa BOJOpPOJa B MPUCYTCTBUM KaTalu3aTopa, OINpENeseHHe Cpeasl PacTBOPOB
BEIIECTB C TIOMOIIbI0 YHHUBEPCATBHOTO WHIMUKATOpPA, PEaKIWH HOHHOrO oOMEeHa), NpOBeICHUE
MPaKTUIECKOW padoThl «BiHsHue pa3invHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKON PEaKIM.

Pacuérnele 3anaun.

Pacuétbl o ypaBHEHUSIM XUMUYECKUX PEAKLIUNA, B TOM YUCIIE TEPMOXUMUYECKUE PACUETHI, pACUETHI
C UCIOJIb30BAaHUEM MOHATHS «MACCOBAasi A0JIS BELIECTBAY.

Heopranuyeckasi xummus

Hewmeramnsl. [lonoxxenue HemeramwioB B [lepuonnueckoit cucteme xuMmuueckux 3neMeHToB . U.
MenpneneeBa 1 OCOOCHHOCTH CTpOeHUS aToMoOB. Dusnyeckue CBOWCTBA HEMETAIIOB. AJIIOTPONHMS
HEMETa/IOB (Ha MpUMepe KUCIopoa, cephl, pocdopa u yriepoaa).

XHUMHUYECKHE CBOMCTBA BKHEHMIIIMX HEMETA/IOB (TaJIOr€HOB, cephbl, a30Ta, Gocdopa, yriepoaa u
KPEMHHUS) U UX COETUHEHUH (OKCHAOB, KHCIOPOACOAEPIKAIINX KHCIOT, BOJOPOJHBIX COSIUHEHNN).

IIpumeHeHne BaXHENIINX HEMETAIIJIOB U UX COCITMHEHUH.

Meramnsl. Ilonoxenue mertaioB B Ilepuoanueckoil cucreMe XUMUYECKHX aieMeHToB [ M.
MengeneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000J0YeK aToMOB MeTaiuioB. OOmme (Gpunveckue
cBoiicTBa MeTasuioB. CILIaBbl METAJUIOB. DJIEKTPOXUMHUYECKUH sl HANPSKEHUH METaIOB.

XUMHYeCKNEe CBONCTBA BOKHEWIIMX METAUIOB (HATPHH, Kalui, KadblUA, MAarHWUH, aTlOMHHHMA,
[IUHK, XPOM, JK€JI€30, MEJIb) M UX COeTUHEHHMH.



OO6mme crmocoOb! MOTyIeHHs MeTaIoB. [IpuMeHeHre METaIoB B OBITY M TEXHUKE.

OKCTepUMEHTAIbHBIE METOJBl H3y4YeHHs BEIIECTB W WX MPEBpAIICHUN: H3y4YeHHE KOJUIEKIUU
«MeTamel U CIUTaBbI», 00pa3lOB HEMETANIOB, PEUICHHWE IKCIIEPUMEHTANIBHBIX 3a7ad, HaOMIOACHUE U
OMHMCaHKWEe AEMOHCTPAMOHHBIX W J1a0OPaTOPHBIX ONBITOB (B3aMMOIEHCTBHE THAPOKCHIA AJIOMHHUS C
pacTBOpaMu KHCJIOT U IIEJI0Yel, KAYeCTBEHHBIC PEaKIIK Ha KATHOHBI METAJUIOB).

PacuérHeble 3a1aun.

Pacuérel Macchl BemecTBa Wik 00bEMa ra30B MO W3BECTHOMY KOJHMUYECTBY BELIECTBA, MACCE MM
00BEMY OIHOTO M3 YYaCTBYIOIINX B PEAKIIUU BEIIECTB, PACUETHI Macchl (00bEMa, KOTMYECTBA BEIIECTBA)
MPOAYKTOB PEaKINH, €CTIH OJHO M3 BEIIECTB NMEET IPUMECH.

XuMus 4 )KU3Hb

Poub xrMum B 00ecrieYeHUH HKOJIOTHYECKOI, SJHEPTeTHUECKON U MUIIEBOH O€30MaCHOCTH, Pa3BUTHH
MeaunuHbL. [loHITHE 0 HAYYHBIX METO/IaX MO3HAHMS BEIIECTB U XMMHYECKUX PEaKIIHA.

[IpeacraBnenuss 00 OOMIKMX HAyYHBIX NPUHIOUNAX MPOMBIIIJICHHOTO IOMYYCHUS! Ba)KHEHIINX
BEIIECTB.

UemoBeK B MHpE BEIIECTB H MaTepHANIOB: BaXHEHWIIME CTPOUTENbHBIE MaTepHAbI,
KOHCTPYKIITMOHHBIE =~ MaTe€pHaibl, KpacKd, CTEKJO, KepaMuKa, MaTepuanbl Ui 3JIeKTPOHUKH,
HaHOMAaTepHaNbl, OPraHUYECKUE U MUHEPAIBHBIE YA0OPESHHUSI.

XuMHUsL W 370pOBbE UEIOBEKa: MpaBWiIa HCIIONB30BaHUS JIEKAPCTBEHHBIX IIPEMapaToB, MPaBHiIa
0e301MacHOT0 UCITONB30BAHMSI ITPETIapaToB OBITOBON XUMHUH B ITOBCETHEBHON KU3HU.

MexnpeIMETHBIE CBSI3H.

Peanuzanust MeXIIpeAMETHBIX CBSI3€H PU M3Y4eHHH 00Iel 1 HeopraHuueckoid xumud B 11 kimacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TOHATHH, TaK W TMOHSTHH,
SBIISIOLUXCSA CUCTEMHBIMHU I OT/IENBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0m1re ecTeCTBEHHO-HAYUHBIE TIOHSTHS: HAyYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAIN3, CHHTE3,
KITACCU(UKAIIHS, IEPHOAUIHOCTE, HAOIIOIEHNE, SKCIIEPUMEHT, MOICINPOBAaHNE, N3MEPEHNE, SIBICHUE.

Odusnka: MaTepus, O3HEPTUs, Macca, aToM, DIEKTPOH, IPOTOH, HEHTPOH, WOH, H30TOIl,
pannoaKkTUBHOCTD, MOJIEKYJIa, SHEPIeTHUECKUI YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSHHE
BEIIECTBA, (PU3NUECKUE BETUIMHBI U €IUHULIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kimeTka, opraHm3M, 3KOCHCTeMa, Omocdepa, Makpo- M MHUKPOIJIEMEHTHI, BUTAMHHEI,
00OMEH BEIECTB B OpraHu3Me.

I'eorpadusi: MEHEpANbI, TOPHBIE TIOPOJIBL, TIOJIE3HBIE UCKOTIAEMBbIE, TOILUTUBO, PECYPCHI.

TexHOMOTHS: XHMHYECKas TPOMBIIIIEHHOCTh, METALIYPTUs, MPOU3BOJICTBO CTPOUTEIBHBIX
MaTepUaloB, CEIbCKOXO3IHCTBEHHOE MPOW3BOJICTBO, IHINEBAs IPOMBIIUIEHHOCTh, (papMarieBTHIeCKas
MIPOMBIIIUIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKHX IPEraparoB, IMPOU3BOJACTBO KOHCTPYKIHMOHHBIX
MaTepualoB, JIEKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWHU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBAaHUSA K pPE3yNbTaTaM OCBOSHHS OOYYArOIIMMUCS MPOrpaMM
cpemHero oOmiero oOpa3oBaHus (JIMYHOCTHBIM, METANpEJIMETHBIM M MPEAMETHhIM). HaydHo-
METOJUYECKON OCHOBOHM ISl pa3pabOTKH IIAHUPYEMBIX pPE3yNIbTaTOB OCBOCHHUS IPOTPAMM CPEIHEro
o011ero 00pa3oBaHUs ABISETCS CHCTEMHO-IEATEIbHOCTHBIN MTOAXOI.

B cooTBeTCTBUU C CUCTEMHO-JIEATEILHOCTHBIM TOJIXOJIOM B CTPYKTYPE JIUYHOCTHBIX PE3yIbTaTOB
OCBOCHUS TIpeAMeTa «XHMHUS» HA YPOBHE CpPEIHEro OOIero oOpa30BaHUsS BBIJCICHBI CIICIYIONINE
COCTaBJISTIOIIHE:

OCO3HAaHUE OOYYAIOIIUMUCS POCCUHCKON TIpa)KIaHCKOM HWIACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOTIPENIETIEHHUIO;

HaJIMYHe MOTHBAINH K O0YIEHUIO;

IeJICHAIIPaBIIEHHOE Pa3BUTHE BHYTPEHHNX YOCKICHHUN JINYHOCTH HAa OCHOBE KITFOUEBBIX IIEHHOCTEH
Y UCTOPUYECCKUX TPATUIIMI 0a30BOM HAYKU XMMHUU;

TOTOBHOCTH M CITOCOOHOCTH 00YJaOMINXCS PYKOBOJICTBOBATHCSA B CBOCH AESITETFHOCTH IIEHHOCTHO-
CMBICTIOBBIMH YCTaHOBKAMH, IIPUCYIIIMH [IEIOCTHON CHCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIMYUE TMPABOCO3HAHMS SKOJOTMYSCKOW KYJIBTYphl U CHOCOOHOCTH CTaBHTh IICJIM U CTPOUTH
’KU3HEHHBIC TUTAHBL.

JImaHOCTHBIE pe3yNbTaThl OCBOCHHS MpeaMeTa «XHWMHS» AOCTHUTAIOTCS B €AMHCTBE yUeOHOW U
BOCITUTATEILHOU AESITEIHHOCTH B COOTBETCTBHHM C TYMAaHUCTHYECKUMH, COIMOKYIBTYPHBIMHU, TyXOBHO-
HPABCTBCHHBIMHM IICHHOCTSAMH W HJI€aJaMUd POCCHHCKOTO T'Pa)KJIaHCKOTO OOIISCTBA, NMPHUHATBIMUA B
olImecTBe HOpMaMH W TPaBHJIAMH TOBEACHUS, CIIOCOOCTBYIOIIMMH IIPOIECCaM CaMOIIO3HAHHUA,
CaMOpa3BUTHS ¥ HDABCTBEHHOTO CTAHOBIICHUS IMYHOCTH O0YIaOIIUXCA.

JIMYHOCTHBIE pe3ysbTaThl OCBOCHUS MpeAMETa «XHUMHUS» OTPaXKaroT CHOPMHUPOBAHHOCTH OIBITA
MO3HABATEIBLHOW U MPAKTHYCCKOW JNEATSILHOCTH O0YYAIOIIUXCS MO Pealiu3allui MPUHATHIX B OOIIESCTBE
[EHHOCTEH, B TOM YHCIIE B YACTH:

1) rpaskaaHCKOro BOCIMTAHUS!

OCO3HAHUs 00YYArOIIUMHUCS CBOMX KOHCTHTYIIMOHHBIX IIPAB U 00s13aHHOCTEH, YBOKECHUS K 3aKOHY U
MIPaBOTIOPSAIKY;

MIPEJICTABJICHHUS O COMATBHBIX HOPMaX W MPaBUIIaX MEKIMYHOCTHBIX OTHOIIEHUHA B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOI TBOPUECKOU JEATEIHHOCTH MPH CO3IaHNH YISOHBIX MPOEKTOB, PEIICHIUH
y4eOHBIX U TTO3HABATEIHHBIX 33124, BEITIOTHEHUH XUMHUYECKHIX IKCTIEPUMEHTOB;

CMOCOOHOCTH TOHMMATh W NMPUHUMATh MOTHBBEI, HAMEPEHUS, JIOTUKY W apTyMEHTHl IPYTHX TpH
aHaJIM3€ Pa3IMYHBIX BUJIOB YU€OHOU JESITeIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS !

[IEHHOCTHOT'O OTHOIIICHUS K ICTOPUYECKOMY M HAyYHOMY HACJIEINI0 OTEUECTBEHHON XUMIH;

YBaXXEHHUSI K TIPOIIECCY TBOPUECTBA B OOJACTH TEOPUHM W MPAKTUUIECKOTO MPUMEHEHUS XUMHH,
OCO3HAHHUS TOrO, YTO JOCTIIKEHUS HAyKH €CTh PEe3yJIbTaT JJIMTEIBbHBIX HAOJIOICHHA, KPOIOTIHUBBIX
HKCIIEPUMEHTAIBHBIX TIOUCKOB, IOCTOSHHOTO TPY/Ia YUEHBIX U MTPAKTHKOB;

WHTEpeca W MO3HABATEIbHBIX MOTHBOB B TOJYYCHHU U IOCIEAYIONIEM aHann3e WH(GOPMAIUH O
MEePEIOBBIX TOCTIKCHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUUECKOTrO MOBEJCHUS;

CITOCOOHOCTH OIICHWBATh CHUTYyAIlW¥, CBS3aHHBIC C XHUMHYCCKUMHU SBICHHUSIMH, ¥ TPUHUMATH
OCO3HAHHBIE PEIICHUSI, OPHCHTHPYSICh HA MOPAIBbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJACHUE U MOCTYIIKU CBOMX TOBAPUIIECH C MO3UIMI HPABCTBEHHBIX
Y TIPABOBBIX HOPM U OCO3HAHUE MTOCIIECICTBUNA ITHX MTOCTYITKOB;

4) ¢popMHUPOBaAHUS KYJIbTYPbI 310POBbSI:

MMOHUMAaHUS [IEHHOCTEH 3/I0pOBOTO U 0€301macHOro 00pasa ®K13HU, HEOOXOAUMOCTH OTBETCTBEHHOTO
OTHOIIICHUS K COOCTBEHHOMY (DU3MUYECKOMY U IICUXUYECKOMY 37I0POBbIO;

COOJIIOJICHHUS TIpaBIJI O€30MIaCHOTO OOpaIleHNUs C BEIIECTBAMU B OBITY, TOBCEJHEBHOW KU3HU H B
TPYIOBOH I€ATEIBHOCTH;



IIOHUMAaHUS IIEHHOCTH INpaBWJ MHIUBUYalTbHOTO U KOJIJIEKTMBHOTO 0€30IIaCHOIO IIOBEJCHUS B
CUTyalUsX, YIPOKAIOIINX 30POBBIO U KU3HH JIIOACH;

OCO3HAHUS MMOCIIEACTBUHA U HEMPHUSATHS BPEAHBIX MPHUBbIUEK (YIOTPEOICHHUS aJKOT OIS, HAPKOTHUKOB,
KypeHHs);

5) Tpy10BOr0 BOCIIMTAHMA:

KOMMYHHMKAaTUBHOH KOMIIETEHTHOCTH B y4€OHO-HCCIIEI0BATEIbCKOM NESTENbHOCTH, OOIECTBEHHO
NIOJIE3HOM, TBOPUECKOU U APYTUX BUIAX JEATENLHOCTH,

YCTAHOBKM Ha aKTMBHOE y4acTHE B PEIICHUN IPAKTUIECKUX 3a/]ay COLMAIIbHON HAlIPaBIEHHOCTH (B
paMKax CBOEro Kjacca, IIKOJbI);

MHTEepeca K MPaKTHUECKOMY H3YyYEHHIO MpOoQecCchil pa3inuyHoOro poja, B TOM YHUCIE Ha OCHOBE
MIPUMEHEHUS NPEAMETHBIX 3HAaHUM 110 XUMUH;

YBa)KEHUS K TPYAY, JIOIAM TPyJa U pe3yIbTaTaM TPYAOBOU AESATEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY WHIMBUAYaJbHOH TpaeKTOpuW oOpa3oBaHusi, OymyIei
npodeccu M pealn3alid COOCTBEHHBIX JKM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CITOCOOHOCTEH K XUMHH, HHTEPECOB | ITOTPEOHOCTEH 001IecTBa;

6) 3K0JI0TrM4eCKOro BOCIIUTAHUS:

9KOJIOTHYECKH 11e7IeCO00Pa3HOT0 OTHOIIEHHUS K IPUPOJIE, KaK HCTOYHUKY CYIIECTBOBAHHUS KU3HH HA
3emie;

NOHUMAaHUS TJI00aJbHOTO XapakTepa »SKOJOTHYECKHX NPOoOJIeM, BIHMSIHHUS 3KOHOMHYECKUX
MPOLECCOB HA COCTOSHUE NPUPOJHON U COLIMAIIBHOM CPEbl;

OCO3HAaHMSI HEOOXOAWMOCTH WCIONB30BaHMUs JOCTHIKCHUH XHMHUHU Ui pElIeHHS BOIPOCOB
PaIoOHAIBHOTO IPUPONOIIOIb30BAHHS;

AKTUBHOT'O HEIPUSTUS ACUCTBUM, MPUHOCALIMX BpPEI OKPYKAIOIIEH NMPUPOJHOU cpele, yMEHUs
MPOTHO3MPOBATh HEOJIATONPHUATHBIE AKOJOTMYECKHE TIOCIEACTBUS TPEANPHHUMAEMBIX JEHCTBUH U
MIPEeOTBPAIATh UX;

HaJIMYMs Pa3BUTOTO 3KOJOTHYECKOTO MBIIIIEHHS, SKOJIOTHIECKON KyJIbTYpBI, ONBITA JEATEILHOCTH
OKOJIOTUYECKOM  HANPABICHHOCTH, YMEHMs  PYKOBOJACTBOBAaTbCI HMMHU B II03HABATEIIbHOM,
KOMMYHHKAaTUBHOH U COIIMANBHOM MPaKTHKE, CIIOCOOHOCTH U YMEHUS aKTHBHO MTPOTHBOCTOSITH HJICOIOTUU
xemoooun;

7) EeHHOCTH HAYYHOT' 0 MO3HAHUS:

c(OpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 O0IIECTBEHHO MTPAKTHKY;

NOHUMAaHUs cneun(uKy XUMUHM KaK HAayKH, OCO3HaHMA €€ poiH B GOPMHUPOBAHUN PALlMOHATIBHOTO
HAYYHOTO MBIIUICHHS, CO3/IaHUM [EIOCTHOTO TMPEJCTAaBICHUSI 00 OKpYXKAIOIIEeM MHUpE KaK O €IHHCTBE
NPUPOAbI M YEJIOBEKa, B MO3HAHWM IPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUH NMPOOJieM COXpaHEHUs
MIPUPOJTHOTO PaBHOBECHS;

yOeXKAEHHOCTH B OCOOOH 3HAYMMOCTHM XHUMHHU JUIS COBPEMEHHOM IMBWIM3AlUU: B €6
TYMaHUCTHYECKOH HAIPABICHHOCTH U BaYKHOH POJIM B CO3JaHUM HOBOM 0a3bl MaTepUallbHON KYJIBTYpHI,
pelIeHNN TI00abHBIX MPOOJIEM YCTOMYMBOIO PA3BUTHsI YEJIOBEYECTBA — CHIPHEBON, 3HEPreTHYECKOMH,
MUIIEBON M DKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTHU MEAMIIMHBI, 00ECIIEYEHUH YCIOBUM YCIEIIHOTO
Tpy/a ¥ SKOJIOTHYECKH KOM(QOPTHOW JKU3HU KaXKIOTO UiieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOW IPAMOTHOCTH: TIOHUMaHUs CYIIIHOCTH METO/IOB MO3HAHMS, HCIIOJIB3YEMBIX B
€CTECTBCHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4YaeMble 3HAHMS Ul aHajlu3a M OOBSCHEHUS
SBJICHUI OKPYXXAIOIIer0 MHUpPa W TPOUCXOIAINIMX B HEM H3MEHEHHH, YMEHHUS JAelaTh OOOCHOBaHHBIE
3aKJIIOYEHUS] Ha OCHOBE HAYYHBIX (DaKTOB M HMMEIOMINXCSA JAHHBIX C LENBI0 MOITYyYeHHs JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSTENILHO HCIIONB30BaTh XUMHUYECKHUE 3HAHUS JUIs PElIeHHs NpodJieM B
pEaNTbHBIX )KU3HEHHBIX CUTYaIIHAX;

MHTEpeca K MO3HAHUIO U MCCIIEI0BATEIbCKON eI TETbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HETIPEPHIBHOMY O0pa30BaHUIO W CaMOOOpPa30BaHMIO, K AKTUBHOMY
MOJTyYEHNIO HOBBIX 3HAHUH 110 XUMHUH B COOTBETCTBUH C )KH3HEHHBIMH IMTOTPEOHOCTSIMH;

MHTEpeca K OCOOCHHOCTSM TPy B pa3IMYHbIX cepax npodhecCHOHaIbHON NeITeNbHOCTH.
METANPEJIMETHBIE PE3YJIBTATbBI



MerTamnpeaMeTHbIe pe3yabTaThl OCBOCHUS YYeOHOTO MpenMeTa «XUMHsS» Ha YPOBHE CpEIHEro
o01ero 06pa3oBaHUs BKIIOYAIOT:

3HauuMbIC IS (OPMHPOBAaHUS  MHPOBO33PEHUS  OOYYAIOIIUXCS  MEKIUCIHMILTHHAPHBIC
(MexXTIpeIMeTHBIC) OOIICHAYYHBIC TMOHSATHS, OTPAXKAIOIIME ICJIOCTHOCTh HAYYHOW KApTUHBI MUpa U
cnenn(pUKy METOJIOB MMO3HAHUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepHsl, BEIIECTBO, SHEPI U,
SIBJICHUE, TPOIecC, CHCTeMa, HAyYHBIA (DakT, MPUHIIMII, TUTIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHH,
UCCJIC/IOBAHNE, HAOIIOICHUE, U3MEPEHHE, DIKCIICPUMEHT U JIPYTHUE);

VHHUBEpCalbHbIC Y4eOHbIC JeHCTBHS (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETyJSTHBHBIC),
obecrieunBatonivie (popMupoBaHue (HYHKIIMOHATIBHOW T'PAMOTHOCTH U COIHUAIBHOW KOMIIETCHIIUU
oOyJaronuxcs;

CIIOCOOHOCTH o0yJaronuxcs HCIIOJIb30BaTh OCBOCHHBIC MEXTUCITUTIMHAPHEIE,
MUPOBO33PEHUYECKIE 3HAHWS W YHHUBEPCAIbHbIC ydeOHBbIC JCUCTBHS B MMO3HABATEILHOW W COIUATBHOMN
MIPAKTHKE.

MeranpeaMeTHbIE  Pe3yJbTaThl  OTPAXKAOT  OBJIAJCHHE  YHUBEPCAIBHBIMH  YYCOHBIMHU
MO3HABATEILHBIMI, KOMMYHUKATHBHBIMU U PETYISITUBHBIMU JICHCTBUSMH.

OgiaieHle YHUBEPCAIbLHBIME Y4eOHbIMYU MO3HABATEILHBIMH A€CTBHMU:

1) 6a3oBble JIOrMUYeCKHe JIelicTBHS:

CaMOCTOSTETTbHO POPMYITHPOBATE U AKTYaTH3UPOBATH MPOOIEMY, BCECTOPOHHE €€ paCCMaTPUBATH;

OTIPENIENIATh LENU JCATEIIbHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUU UX JTOCTHIKCHHSI, COOTHOCHTh
PE3YIBTATHI ACATCIIBHOCTHU C IMTOCTABJICHHBIMU LCIIAMU,

HCIIOJIb30BAaTh IMIPHU OCBOCHUN 3HAaHUH HpI/IéMBI JIOTUYECKOI'O0 MBIINIJICHUSA — BBIACIIATE XapPaKTCPHBIC
NPU3HAKW MOHATUI W yCTAHABIHMBATH MX B3aWMOCBA3b, UCIOJNB30BaTh COOTBETCTBYIOIUE MOHSATHS JJIS
00BsICHEHHS OTICIBHBIX (PaKTOB U SIBJICHUI;

B])I6I/IpaTb OCHOBAaHHA U KPUTCPUU IJIA KJ'IaCCI/I(I)I/IKaHI/II/I BCIICCTB U XUMHUYCCKUX peaKuHﬁ;

YCTaHABIUBATh TPUYUHHO-CIICICTBCHHBIC CBS3U MEXK]Ty U3y4acMbIMU SBICHUSIMU;

CTPOWThL JIOTMYECKUE PACCYXKICHHsS (MHAYKTHBHBIC, JCIYKTUBHBIC, TI0 aHAJIOTHH), BBIABISTH
3aKOHOMEPHOCTH W TIPOTUBOPEUYHUs] B pacCMaTPUBAEMBIX SIBICHHAX, (OPMYNHUPOBATh BBIBOABI H
3aKJIIOUCHUS;

NPUMEHSThH B MpoIecce MO3HAHUS, UCTIONIb3YeMbIe B XUMHHM CHMBOJINYECCKUE (3HAKOBBIC) MOJICITH,
MpeoOpa3oBbIBATE MOJICIILHBIC MPEACTABICHUS — XMMUYCCKUM 3HAaK (CHMMBOJI) 3JEMEHTa, XUMHUECKas
dopMysia, ypaBHCHHE XUMHUECKOM pEaKIMu — MPU PEHICHUH YY€OHBIX MO3HABATEIBHBIX U MPAKTHUCCKUX
3aja4, MPUMEHITh HAa3BAHHBIC MOJCIbHBIC MPEACTABICHUS JJIS BBISIBICHHS XapaKTEPHBIX MPH3HAKOB
W3y4YaeMbIX BEIIECTB U XUMUYCCKHX PEAKIIHH.

2) 6a3oBbIe HCCIEI0BATEILCKUE € CTBUA:

BJIJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHHS BEIECTB U XUMHUYECKHX PEaKIIHi;

(bopMyIUPOBATh 1SN U 33]]a4d HCCIICAOBAHMS, UCIIOIb30BATh TOCTABICHHBIC U CAMOCTOSTEILHO
chopMyIMpOBaHHbIE BOMPOCHI B KAauyecTBe WHCTPYMEHTA ITO3HAHUS M OCHOBHI Ui (OPMHUPOBaHUS
TUIIOTE3bI 10 MPOBEPKE NPABUIIbHOCTHU BbICKA3bIBACMbIX Cy)KJIeHI/Iﬁ;

BJIaJICTh ~HABBIKAMH  CAMOCTOSITCNIBHOTO  IUTAHUPOBAHWST M MPOBEACHUS  YYCHUYCCKUX
JKCIICPUMEHTOB, COBEPIICHCTBOBaTh YMEHHS HAOJIOIaTh 3a XOJOM TIIPOIECca, CaMOCTOSTEIbHO
MPOTHO3UPOBATh €0 PE3yNbTaT, POPMYIHPOBATH 00OOIIEHHS U BBIBOJIBI OTHOCHUTEILHO JOCTOBEPHOCTH
Pe3yIbTATOB UCCIICIOBAHUS, COCTABIIATH OOOCHOBAHHBINA OTYET O MPOJICTAHHONW PaboTe;

npuoOpeTaTh OMBIT YUYECHHUUYECKOW HCCIIETOBATEIbCKOM W MPOSKTHOM JEATENbHOCTH, MPOSBISTH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIOMCKY METOJIOB PEIICHUs IPaKTHYCCKUX 3ajad,
MIPUMEHEHUIO Pa3JINYHBIX METOJIOB MTO3HAHMSL.

3) padora c uHpopmManmeii:

OPUCHTUPOBATLCS B PA3IMYHBIX HCTOYHMKAX WH(opManmu (HaydyHO-TIOMYJISIPHAs JIHTEpaTypa
XUMHYECKOTO COJIepKaHUs, CIPaBOYHBIE MTOCOOWS, pecypchl MHTepHETa), aHATHM3UPOBATh HH(POPMAIIHIO
pa3iIMuYHBIX BHUJOB M (OPM TPEJACTABICHHS, KPUTHYECKH OIEHUBaTh €€ JOCTOBEPHOCTh U
HEIMIPOTUBOPECUNBOCTD,

(bopMyJIMpOBaTh 3aNPOCHl U MIPUMEHSITH Pa3IMYHbIE METOBI MIPH TIOUCKE U 0TOOpe WHPOPMAITUH,
HEOOXOMMOH JIJIsl BBIITOJTHEHMSI YIeOHBIX 3a/1a4 ONPEIeIEHHOTO TUIIA,

nproOpeTaTh ONBIT HWCIONB30BaHHUA HH()OPMAIMOHHO-KOMMYHHUKATUBHBIX ~TEXHOJIOTUH U
Pa3INYHbIX ITOMCKOBBIX CUCTEM;



CaMOCTOATEIBHO BHIONPATh ONTHMAIIBHYIO ()OPMY HpeCTaBICHUS HHYOPMALNH (CXEMBI, TpaduK,
JAarpaMMbl, TaOJUITEI, PUCYHKH U JPYTHE);

WCIIOJIb30BaTh HAYYHBIH SI3BIK B KauecTBE CpPEACTBA MpH paboTe ¢ XMMUYECKOH WH(OpMAaIUEH:
NPUMEHATh MEXKNpeaAMeTHbIe ((U3UUecKue M MaTreMaTH4yecKhe) 3HaKH M CHMBOJIBL, (POpMyJIHI,
ab0peBuaTypbl, HOMEHKIATYPY;

HCIIOJIb30BaTh M MPE0OPa30BBIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISJHOCTH.

OsJiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMHU 1€iCTBUAMU:

3a7aBaTh BONPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbl B XOJ€ IHajora W/WiIM TUCKYCCHH,
BBICKa3bIBaTh HEH, (HOpMyTHpPOBATH CBOM IPEAJIOKEHHS OTHOCHTEIHHO BBINOJHEHUS MPEUIOKEHHON
3a7auu;

BBICTYIIaTh C IpE3CHTAllMCH PEe3yJbTaTOB MO3HABATEIBHON JAEATENBHOCTH, MOIYYECHHBIX
CaMOCTOSTETIBHO WM COBMECTHO CO CBEPCTHHKAMHU IIPH BBHITOJHEHHHM XHMHYECKOTO HKCIICPUMEHTA,
MPaKTUIECKOW paboThl MO UCCIIENOBAHUIO CBOWCTB M3yYacMbIX BEIIECTB, pealin3alii y4eOHOTo MPOeKTa
1 GOPMYJIMPOBATh BEIBOAKI 110 pe3yabTaTaM MPOBEAEHHBIX HUCCIEAOBAHUM MyTEM COTTIACOBAHMS MO3ULIUH
B X0J1€ 00CYXIeHUsI 1 00MEHa MHEHUSIMH.

OBgjajieHHe YHUBePCAIbLHBIMH PeryJIsTHBHBIMH /1€ CTBHAMU:

CaMOCTOSITETIbHO TUNIAHUPOBATH M OCYIIECTBISATH CBOIO MO3HABATENBHYIO JCSTEIEHOCTD, OIPEACIISIs
e€ 1eNM 1 33/1a41, KOHTPOJIMPOBATH U 110 MePe HEOOXOAMMOCTH KOPPEKTUPOBATH ITPEJIaraeMblil allrOPUTM
JIEHCTBUIA TP BBITIOJTHEHNH y4eOHBIX W MCCIIEOBATENbCKUX 3a7ad, BRIONpaTh Hanboiee 3PeKTUBHBINA
CHOCO6 HX pCUICHUA C y‘léTOM IMOJIYy4YCHUA HOBBIX 3HAHUH O BCIIECTBAX U XUMUUYCCKUX PCAKIUAX,

OCYILIECTBIISTh CAMOKOHTPOIIb CBOEH JESITENTEHOCTH HAa OCHOBE CaMOaHAIIN3a i CAMOOLICHKH.

HNPEJIMETHBIE PE3YJIBTATBI
10 KJIACC

IIpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «Oprannyeckas XUMUsS» OTPakaroT:

c(hOpMUPOBAHHOCTh MPEICTABICHUHA O XUMHUYECKOM COCTABJIAIONIEH €CTeCTBEHHO-HAYyYHOU
KapTHHBI MUPA, POJIM XUMHH B [TO3HAHUH SIBJICHUI MPUPOABI, B (POPMUPOBAHUHN MBILUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (QYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOIWUMOW HJisl pelleHHs MPaKTUYeCKUX 3a1ad U
9KOJIOTMYECKH 00OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U IIPUPOJIHON CPEIE;

BIAaJICHUE CHCTEMOW XHMHYECKHX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIIOJIArAlOIINE MOHATHUS
(XMMMUYECKM ~ DIIEMEHT, aToM, OJJIEKTPOHHAas o000JIoYKa aroMa, MOJIEKyJla, BaJECHTHOCTb,
AEKTPOOTPHIIATEIILHOCTh, XUMHUECKAsl CBSI3b, CTPYKTypHas Gopmyna (pa3BépHyTas M COKpaniéHHast),
MOJIb, MOJISIPDHAsI Macca, MOJIAPHBIM OOBEM, YriaepoIHbIi ckeneT, (yHKUMOHAIbHAS TPYIINa, pagukal,
MU30MEPHs, U30MEPBI, TOMOJOTUYECKUH psA, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA M a30TCOAEp KaIUe
COEJIMHEHHSI, MOHOMEp, IMOJIMMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIAPHBIE COEIUHEHUS); TEOPHH U
3aKOHBI (TeOpHs CTPOEHUS OpraHruecKux BemecTB A. M. ByTiepoBa, 3ak0oH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHH A3BIK XWMHHM; MHPOBO33PEHUYECKHE 3HAHUS, JIEXKAIIUE B OCHOBE
MOHUMAaHUsl TPUYUHHOCTH M CUCTEMHOCTH XHMHYECKUX SIBJICHUH, (DaKTOJOrMYECKHE CBEIEHHS O
CBOWCTBAxX, COCTaBe, MOJYYCHUH M O€30MAaCHOM HCIIOJIb30BAHUH BKHEWIIMX OPraHMYECKHX BEIIECTB B
OBITY M IPAKTUYECKON AEATEIHOCTH YEJI0BEKa,;

c(OpMHUPOBAHHOCTh YMEHHMH BBISBIATH XapaKTEpHbIE NPHU3HAKK MOHATHH, YCTaHABJIMBaTh HX
B3aMMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOIIME TOHATHA TPU OIMCAaHWM COCTaBa, CTPOCHHUS U
MIPEBpAICHUN OPTaHNYECKUX COECANHEHUN;

c(OPMHUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XHUMHYECKYI0 CHMBOJIMKY JJISI  COCTaBIICHHS
MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHOW) (OPMYJI OpPraHUYECKUX BEIIeCTB U
YpaBHEHUH XWMHYECKHX pEaKIHWH, HM3TOTaBIMBATh MOJEIH MOJEKYJl OpPraHWYEeCKHX BEIIECTB IS
WUTIOCTPALMN UX XHMHUYECKOTO U TIPOCTPAHCTBEHHOI'O CTPOEHHUS;

c(hopMHPOBaHHOCTh YMEHUI YCTaHABINBATH TPHUHAUICKHOCTh H3YIEHHBIX OPIraHUYECKIX BEIIECTB
M0 MX COCTAaBY W CTPOCHUIO K ONPEAEIEHHOMY KIIacCy/TpyIe coenHeHnH (YriieBOA0POIbl, KUCIOPOI 1
a30TCoJIepXKallle COEIMHEHHUS, BBICOKOMOJICKYJISIPHBIE COEAMHEHMS), JaBaTb MM Ha3BaHUS IO
cucremarndeckoil Homenknatype (IUPAC), a Takke MpUBOAWTH TPUBHAIBHBIC HA3BAHHUS OTAEIBHBIX
OpraHUYeCKUX BEIIECTB (ITWIIEH, MPONHJICH, AaleTHIeH, OTWICHTIUKONb, TIUIEPHH, (EHOI,



dbopmanbieruy, ameTalbJCTHI, MypaBbHHAsS KHUCIIOTA, YKCYCHAas KHCJIOTa, OJIEMHOBAas KHCIOTa,
CTeapuHOBasI KHCIIOTA, TITI0K03a, (PpyKTO3a, Kpaxmall, IelTi0I03a, TITHIIHH);

c(OpMHUPOBAHHOCTh YMEHHUS ONPEACISATh BUIbl XUMUYECKOH CBSI3M B OPraHUYECKUX COCTUHEHUSX
(onuHApHBIC ¥ KpaTHBIE);

c(hOpMHUPOBAaHHOCTH YMEHHS MMPUMEHSTH MTOJIOKEHUS TEOPUN CTPOCHHS OPTaHMYECKUX BEIIECTB A.
M. BbytnepoBa st OOBSCHEHHS 3aBHCHMOCTH CBOMCTB BEHIECTB OT HMX COCTaBa W CTPOCHHS, 3aKOH
COXpaHEHHUsI MacChl BEILIECTB;

c(hopMHUPOBaHHOCTh YMEHHU XapaKTEPH30BAaTh COCTaB, CTPOEHUE, (PH3NYECKHEe W XUMHYECKHE
CBOICTBA TUITMYHBIX NPECTABUTENICH PA3IMYHBIX KIIACCOB OPTaHIMYECKUX BEIECTB (METaH, dTaH, dTHIIEH,
NpoNuJIeH, aueTwieH, Oyraauen-1,3, metunOyranuen-1,3, OeH307, METaHOJ], 3TaHOJN, STHICHIIIUKOIb,
TIIMLEpUH, (EHOIN, aleTalbAeru, MypaBblHAs M YKCYCHas KHCJOTHI, TJIIOKO03a, Kpaxmal, IeJUIi0J03a,
aMUHOYKCYCHasi KHCJIOTa), WUTIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXIy HHMH YpPaBHEHUSMHU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLUI C UCIIONB30BaHUEM CTPYKTYPHBIX (hopMyT;

c(OpMHPOBAHHOCTh YMEHHSI XapaKTEpU30BaTh HCTOYHHKH YTIEBOJOPOAHOTO CHIPbA (HE(TH,
MPUPOIHBIA Ta3, YIrojb), CIOCOOBI WX TMepepabOTKM W TMPAKTHUECKOEe TPHUMEHEHHE MPOAYKTOB
epepadoTKH;

c(OPMHUPOBAHHOCTh yYMEHHUH MPOBOJUTH BHIYMCICHUS 1O XWMHUYECKHUM YypaBHEHHUSIM (Macchbl,
00Bp€Ma, KOMMYECTBA WCXOMHOTO BEIIECTBA WIIM TMPOAYKTa PEaKIMd IO HM3BECTHHIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB MM MMPOAYKTOB PEaKIINN);

c(hOpMHUPOBAaHHOCTh YMEHUW BJIAJIETh CHUCTEMOW 3HAHUH 00 OCHOBHBIX METOAAaX HAyYHOIO
TIO3HAHUS, HCIIONB3yeMBbIX B XUMHHU NPH U3YyYEHHH BEUICCTB M XUMHUYECKHX sBICHUN (HaOmroneHwe,
W3MEpeHHe, OSKCIIEPUMEHT, MOJCIMPOBAHME), HWCIOJIH30BATH CHCTEMHBICE XWMHYECKHE 3HAHHS IS
MIPUHATHUS PEIIeHUI B KOHKPETHBIX KU3HEHHBIX CUTYalIUAX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

c(hOpMUPOBAaHHOCTh YMEHHHM COOJIOAATh MpaBWiIa TIOJb30BAHMS XHMUYCCKOW TIOCYIOM U
nmabopaTopHEIM O0OPYZOBaHUEM, a TaKkXKe NpaBuia OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSAMH TI0 BBITTOTHEHHUIO TA00OPATOPHBIX XUMUYECKUX OIIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH IIJIAHUPOBATD M BHITIOJTHATH XUMUYECKUN SKCIIEPUMEHT (TIpeBpaIleHUS
OpraHMYECKUX BELIECTB IPH HArpEBaHUH, MOITy4YEHUE 3TUICHA U U3YUYEHHUE €r0 CBOMCTB, KaueCTBEHHBIE
peaxIuy OpraHuYeCKNX BEUIECTB, NEHATypamus OelIKOB MpU HArpEeBaHWU, IIBETHBIE PEaKIUU OEIIKOB) B
COOTBETCTBHHU C NpaBHJIAMHU TEXHUKU OE30MACHOCTU MPH OOpallleHHH C BEIECTBAMH M JIA0OPAaTOPHBIM
000pyZI0BaHHEM, IMPEJCTABIATh PE3yIbTaThl XUMHUECKOTO JKCIEpPUMEHTa B (JOpME 3aruch ypaBHEHUH
COOTBETCTBYIOIINX PEeaKIui U POPMYIHPOBATH BEIBOJIBI HA OCHOBE ATHX PE3YJIhTATOB;

c(hOpMHUPOBAaHHOCT, YMEHUH KPUTHYECKH aHAIM3UPOBATh XHMHUYECKYH  HH(MOpPMAIHIO,
MOJTY4YaeMyI0 U3 pa3HBIX HCTOYHUKOB (CpeicTBa MaccoBOW MH(popManyu, IHTEpHET U IpyTruX);

c(hOpMHUPOBaHHOCTh YMEHHIA COOIIIO/IATh MIPAaBHUIIA DKOJIOTUYECKH IIeNIeCO00Pa3HOT0 TOBEISHUS B
OBITY W TPYIOBOH JEATEIHHOCTH B IENAX COXPaHEHHS CBOETO 3JI0POBbS M OKPYXKAIOIIEH MPUPOIHON
Cpellbl, OCO3HaBaTh OMACHOCTh BO3/JEWCTBUS HA JKUBBIE OPTaHM3MBlI OMNPEAENEHHBIX OPraHUYEeCKHX
BellecTB, MOHMMAas cmbica mokazarens [IJIK, mosdcHATe Ha mnpumepax crnocoObl yMEHBIIEHHS U
MPEeAOTBPALICHUS KX BPEAHOIO BO3ICUCTBHSI HA OPTaHU3M YEJIOBEKA;

JUTst 00y4arOUINXCsl C OTPAHUYEHHBIMH BO3MOKHOCTSAMH 3/10pPOBbS: YMEHHUE MPUMEHSATh 3HAHUS 00
OCHOBHBIX JIOCTYIHBIX METOJIaX [TO3HAHMS BEIIECTB U XUMUYECKUX SBJICHU;

JUTSI CITETIBIX U CITA0OBHUIAIINX 00YyJAIOIUXCS: YMEHHUE UCTION30BATh PENbe(DHO-TOUCUHYIO CUCTEMY
ob6o3HaueHuit JI. bpaiins nns 3anucu XuMHYECKUX (HOPMYIL.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeoOpraHMYecKas XUMHUs OTPasKatoT:

c(hOopMUPOBAHHOCTh TPEACTABICHUN: O XHWMHYECKOH COCTaBISIOMICH €CTECTBEHHO-HAYJIHOM
KapTUHBI MHPa, POJIM XHUMHUU B MTO3HAHWUH SBICHHUN TPUPOBI, B (POPMUPOBAHUHU MBIILICHUS U KYJIbTYpPhI
JIUYHOCTH, €€ (YHKIMOHAIBHON T'PaMOTHOCTH, HEOOXOAMMOM IS PEUICHHS MPAKTUYECKHX 3a1ad U
9KOJIOTMYECKH 0O0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37J0POBBIO M IPUPOTHON CPEIE;

BJIQJICHUE CHCTEMOM XMMHMUYECKHX 3HAHHMM, KOTOpas BKIIOYAET: OCHOBOIOJATaloOLINE MOHSITHUS
(XMMHYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, d- AIEeKTPOHHBIC OPOUTAIM ATOMOB, HOH, MOJIEKYJa, MOJIb,
MOJISIPHBINT 00BEM, BAJICHTHOCTH, JJICKTPOOTPUIIATCIHLHOCTh, CTENEHh OKHUCICHHS, XUMHYECKas CBS3b
(xoBaneHTHAsl, MOHHAS, METAJUIMYECKasi, BOJAOPOIHAN), KPUCTALINICCKAS PEMIETKA, THUIHI XUMHUYCCKUX



peakumii, pacTBOp, AJIEKTPOIUTHI, HEIIEKTPOJUTHI, SJIEKTPOJIUTHYECKAS] AMCCOLMALNSA, OKHUCIHTEIb,
BOCCTaHOBUTEIb, CKOPOCTh XMMHUYECKOW PEaKIINH, XUMHUIECKOE PaBHOBECHE); TEOPUH U 3aKOHBI (TEOPHUS
3JIEKTPOJUTUYECKON AUcconuanuy, nepuoaudeckuil 3akon J[. . Menzeneesa, 3aK0H COXpaHEHUS! MacChl
BEIIECTB, 3aKOH COXPAaHEHHs M MPEBPAIICHUS SHEPTUU NMPU XUMHUYECKHX PEaKLUIX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMUH, MUPOBO33PEHYECKHE 3HAHNUS, JIEKALIUE B OCHOBE MOHUMAaHUS IPUYNHHOCTH
Y CHCTEMHOCTH XMMHYECKUX SIBICHUH, (DaKTOJIOTHYECKHE CBEICHUS O CBOMCTBAX, COCTaBE, ITONyUYEeHUHN U
0e30MacHOM HCTIONB30BAHMM BAKHEHIIMX HEOPraHMYECKUX BEUIECTB B OBITY W MPaKTUYECKOM
JIEeATEIbHOCTH YEJIOBEKA;

c(hOpMHUPOBaHHOCTh YMEHHWH BBISBIATh XapaKTepHBbIE NPU3HAKH IMOHATHW, YCTaHABIWBATH WX
B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHS IPY ONMUCAHUHM HEOPTaHMUECKHUX BELIECTB U UX
[IPEBPALLICHUN;

c(hOopMHUPOBaHHOCTh YMEHHWI HCIIONB30BaTh XUMHUYECKYI0 CHMBOJHKY JJISI COCTaBICHHAA (HOPMYI
BEIIECTB ¥ ypPaBHEHU I XUMHUUECKUX peaKlni, cucreMaruaeckyto HomeHknatypy (IUPAC) u TpuBuansHbie
Ha3BaHUSl OTACIBHBIX HEOPTaHMYECKUX BEIIECTB (YyTrapHBIM Ta3, YIICKUCIBbIA ra3, aMMHAaK, raméHas
W3BECTh, HETAIIEHAS! N3BECTh, MNTHEBAS COMA, TUPUT U JPYTHE);

c(hOpMHUPOBaHHOCTh YMEHHU OMPENENATh BaJCHTHOCTb W CTENEHb OKWCICHHS XWMHYECKHX
3JIEMEHTOB B COEIMHEHHUSX pa3INyHOrO0 COCTaBa, BUJ XWMHYECKON CBA3M (KOBaJICHTHAas, WOHHAfd,
METaITMYecKasi, BOJIOPOIHAS) B COCTUHEHHAX, THIT KPUCTAIUTMYECKOW PEIIETKA KOHKPETHOTO BEIIECTBA
(aToMHasi, MOJNEKYJSpHAas, WOHHAs, METa/TM4YecKas), XapakTep Cpeasl B BOAHBIX pacTBOpax
HEOPraHWYECKUX COEIMHEHU;

c(OpMHUPOBAHHOCTh YMEHHH YCTaHABIMBATh NMPHHAICKHOCTh HEOPraHMYECKUX BEHIECTB MO HX
COCTaBy K OIPENEIEHHOMY KIIACCY/TPYIIE COSAMHEHUH (TPOCThIe BEMIECTBa — METAILIBI U HEMETAJUIBI,
OKCH/[IbI, OCHOBaHHS, KUCIIOTHI, aM(OTEpPHBIE THAPOKCHIBI, COITH);

c(hOpMHUPOBaHHOCTh YMEHHUI PacKphIBaTh CMBICI MepHoauueckoro 3akona J[. M. Menneneea u
JIEMOHCTPHUPOBATD €r0 CHCTEMATH3NUPYIOMIYIO, OOBSICHUTENbHYIO H TPOTHOCTUYECKYIO (DYHKIIHU;

c(hOpMHUPOBaHHOCTh YMEHWH XapaKTepHU30BaTh DJEKTPOHHOE CTPOCHHE aTOMOB XHWMHYECKHX
anemeHToB 1-4 mnepuomoB Ilepmommueckoit cucteMbl xumuyeckux 3neMmentoB JI. M. Menneneena,
UCTIONB3YSl TOHATHA «S-, P-, O-3JCKTPOHHBIC OPOMUTAIN», «IHEPTETUYCCKUE YPOBHH», OOBSCHATH
3aKOHOMEPHOCTH U3MEHEHUS] CBOMCTB XMMUYECKUX AIEMEHTOB U UX COCAUHEHUH 110 NepUoAaM U Irpynmnam
[Tepuoauueckoii cucteMbl XuMuieckux 31ueMeHnToB /. 1. Menneneesa;

c(OpMHUPOBAHHOCTh yMEHHMH XapaKTepH30BaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA
HEOPraHWYECKUX BEIIECTB PAa3JIMYHBIX KIACCOB, MOJATBEPKAATh CYIIECTBOBAHME T€HETUUYECKOU CBS3U
MEKy HEOPTraHUYECKUMHU BELIECTBAMU C IOMOILBIO YPABHEHUHM COOTBETCTBYIOLIUX XUMUYECKHUX PEAKLIUA;

c(OpPMHUPOBAHHOCTh YMEHUSI KJIACCH(PUIIUPOBATH XUMHUECKUE PEAKIIMY 110 PA3IMYHBIM MPU3HAKAM
(4rciay W COCTaBy pearupyroliuXx BEIIECTB, TEIUIOBOMY A(PQeKTy peaknud, U3MEHEHHIO CTeleHen
OKHCIJICHUS 3JIEMEHTOB, 00OpPaTUMOCTH PEaKIliH, YIaCTHIO KaTaIn3aTopa);

c(OPMHUPOBAHHOCTh yYMEHHWH COCTABIISITh YPABHEHUS pEaKIUid Pa3IUYHBIX THIIOB, IMOJHBIE U
COKpaIlEéHHBIC YpaBHEHHS PEaKIfii HOHHOTO 0OMEHa, YUUTBIBasl yCIOBUS, IPU KOTOPBIX 3TH PEaKIUH YT
JIO KOHIIa;

c(OpPMHUPOBAHHOCTh YMEHHMH TPOBOJIUTH PEAKIMH, IOATBEPXKIAIONINE KadeCTBEHHBIH COCTaB
Pa3TUYHBIX HEOPTAHUIECKUX BEIIECTB, PACTIO3HABATH OMBITHRIM ITyTEM MOHBI, TPUCYTCTBYIONIUE B BOIHBIX
PacTBOpax HEOPraHUUYECKUX BELIECTB;

c(hOpMHUPOBaHHOCTh YMEHHUI PacKpPhIBaTh CYITHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTAaBJICHUsI JJIEKTPOHHOTO OajlaHca 3TUX PEaKIii;

c(hOpMUPOBAaHHOCTh YMEHUH OOBICHATH 3aBUCUMOCTh CKOPOCTM XHMHUYECKOH pEeakliuud OT
pa3iauuHBIX (DAKTOPOB; XapakTep CMEUICHHS XHMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO
BozzeiicTBus (mpuniun Jle lllarense);

c(hOpMHPOBAaHHOCTh YMEHHH XapaKTepHU30BaTh XUMHUYECKHE IIPOIECCHI, JIeKaIlHNe B OCHOBE
MIPOMBIIIUICHHOTO TIOJYYSHHSI CEPHOU KHUCIOTHI, aMMHUaKa, a Tak:ke c(POPMHUPOBAHHOCTD IPEJICTABIICHUH 00
0OIIMX HAYYHBIX TPUHIIMTIAX W IKOJOTHYECKHUX MPOOIeMax XHMUYECKOTO TIPOU3BOICTBA;

c(hopMHPOBaHHOCTH YMEHHI MMPOBOANUTH BHIYHCIECHUS C HCIIOJIb30BAHNEM TTOHITHS «MaccoBast OIS
BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUH Ta30B NMPH XMMUYECKUX PEAKIUAX, MACChl BEIIECTBA HITU
00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BELIECTBA, Macce MM O0BbEMY OJHOTO M3 YYAaCTBYIOLINX B
peaKIMy BEIECTB, TEIJIOBOTO A(PQPEeKTa peakind Ha OCHOBE 3aKOHOB COXPAaHEHHsT MacChl BEIICCTB,
MIPEBPAIICHNS U COXPAaHEHHS SHEPTHH;



c(hopMUPOBAaHHOCT, YMEHWUU COOJIONATh TpaBWia TIOJB30BAHMS XUMHYCCKON TMOCymIoH u
nabopaTopHbIM O00OPY/IOBAaHHEM, a TaKKe TpaBuiia OOpalleHHs C BEIMECTBAMH B COOTBETCTBHH C
WHCTPYKITUSMH T10 BBITTOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBaHHOCTh YMEHHI TUIAHUPOBATh U BBIMTOIHATH XUMUUECKUH SKCIIEPUMEHT (Pa3IoKeHUE
MEPOKCHIA BOIOPO/Ia B MPUCYTCTBHH KaTaIU3aTOPa, ONpPEeIEHUE CPEIBI PACTBOPOB BEIIECTB C TIOMOIIHIO
YHHBEPCANBHOTO HMHIWKATOpA, BIMSHUE Pa3IUYHBIX (PAKTOPOB HA CKOPOCTH XHMHYECKOW PEaKITHH,
peaKuu HOHHOTO OOMEHa, KaueCTBEHHbBIE Peaklluy Ha Cynb(daT-, KapOoHAaT- U XJIOPHUI-aHUOHBI, HA KATUOH
aMMOHHS, PeIlIeHNe SKCIIEPIMEHTAIBHBIX 3a/1a4 110 TeMaM «MeTtamuib» u «HeMeTrannsi») B COOTBETCTBUU
C MpaBWJIAMHU TEXHUKH O€30MMaCHOCTH NP OOPAIEeHHUH C BEIIECTBAMH H TAOOPATOPHBIM 000PYIOBAHHEM,
NPEACTABIATh PE3YIbTAThl XUMUYECKOT0 IKCIIEPUMEHTa B ()OpMe 3alMCH YPAaBHEHUH COOTBETCTBYIOIINX
peakuuii 1 GOPMYIHPOBATH BHIBOABI HA OCHOBE 3TUX PE3yJIbTATOB;

c(hOpMHUPOBAaHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBATh XHMHYECKYI0 HH(MOpMAIHIO,
MOJTy4aeMyIO U3 pa3HBIX HCTOYHUKOB (CpeCTBa MACCOBOW KOMMYHHUKAUK, IHTEpHET 1 ApYyrux);

c(OpMHPOBAHHOCTh YMEHUH COOJIIOAATH MPaBUia SKOJOTHUECKH IIeTIeCO00pa3HOr0 MOBEJCHUS B
OBITY W TPYHOBOH AEATEIHHOCTH B IENAX COXPaHEHHS CBOETO 30POBBS M OKPYKAIOMIEH MPUPOTHON
CpeIlbl, 0OCO3HABaTh OMACHOCTH BO3/ICUCTBUS HA JKHMBBIE OPTaHU3MBI OIMPENEIIEHHBIX BEUIECTB, TOHUMAs
cmbica nokazatens [1IK, mosicHaTs Ha mprMepax crocoObl YMEHBIICHHUS U MPEIOTBPALLCHHUS UX BPEIHOTO
BO3/ICICTBHS HA OPTaHU3M YEJIOBEKa,

JUTsE 00Y4aIONINXCSl C OTPAaHUYCHHBIME BO3MOKHOCTSMH 3/I0POBbS: YMEHHUE MIPUMEHATH 3HAHHS 00
OCHOBHBIX JOCTYITHBIX METOJaX MMO3HAHWA BCHICCTB U XUMUUCCKUX HBHCHHﬁ;

JUTSL CJICTIBIX U CNIA00BUISAIINX 0OYHUAIOMINXCS: YMEHUE UCTIONIL30BATh PENbeYHO-TOUCUHYIO CUCTEMY
ob6o3naueHuit JI. bpaiins nms 3anucu XuMHYECKUX (HOPMYIL.



TEMATHUYECKOE IINITAHUPOBAHUE
10 KJIACC

KoJsinyecTBo yacos DJIeKTPOHHbIE
HaumenoBanne
Ne n/m IpOTpPAMMDI PA3AIeIon M TeM Beero Konrtpoabnsie | IIpakTmyeckue f:;;g)f 00: abTI:J)n,m,l e
padoThI padoThI pecypen
Paznen 1. TeopeTuyeckue OCHOBbBI OPraHUYeCKOH XUMHMHU
[Ipeamet oprannueckoit xumuu. Teopus
11 CTPOCHHS OPTaHHYECKUX coequHeHn A. M. 3
byrneposa
Hroro mo pasneny 3
Paznen 2. YrieBogopoabl
21 [IpenenpHBIE YTIEBOIOPOIBI — aJKAHBI 2
29 HenpenenbHbie yrieBogopoabl: ajJKeHbl, 6 1
QJIKaJIMEHBI, aTIKUHBI
2.3 ApoMaTHYeCKHe yTIeBOI0POIbI 2
24 [IpupoaHbie HCTOUHUKH YTICBOAOPOIOB U 3 1
uX nepepaboTka
Hroro mo paznemy 13
Pazpnen 3. Kuciopoaconep:xanue opranndeckme coeJuHeHust
3.1 Crmptsl. @eHon 3
32 Anpnerunbl. KapOoHOBBIE KUCITOTHI. 7 1
CroxHble 3pHUpHI
3.3 VrneBoasl 3 2
HWroro no pazneny 13
Pasnes 4. A3oTconep:kanue oprannyeckne coeJHHeHus!
4.1 ‘ Amuzbl. AMUHOKUCIIOTHL. benku 3
Hroro o pasneny 3
Paszpnen S. BeicOkoOMoJIeKYISIPHBIE COCAUHEHUSA
51 ‘ [Tmactmaccer. Kayayku. Bomokna 2
HUtoro no pazzeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2




11 KJIACC

KosnuecTBO 4acon JJIeKTPOHHBbIE
Ne n/m I:;:;‘;::;f;::me PAasIeIOB M TeM Beero Koutpoabusie | IIpakTnueckue f:g;g? oOBBaler:Jibm,l e
padoTsI padoThI pecype

Pa3nen 1. Teopernyeckue 0CHOBbI XMMUH

Crpoenue atomoB. Ileprnonuueckuii 3akoH U
11 [leproamueckas cucreMa XUMUIECKIX 3

anemenTtoB . 1. MenpaeneeBa
12 Crpoenue BemecTBa. MHOrOOOpasue 4

BEIIECTB
1.3 XuMHAYeCKUe peaKiiun 6 1 1
Hroro mo paznemy 13
Paznen 2. Heopranudeckasi XuMusi
2.1 Mertamibt 6 1
2.2 Hewmeramnnt 9 1 1
23 CBsi3b HCOPraHUYCCKUX U OPraHuvdCCKUX 2

BEIIECTB
Hroro mo paznemy 17
Paznen 3. Xumus u ;Ku3Hb
3.1 ‘ Xumusl U )KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
IHoypouHoe niianHupoBanue
10 KJIACC
No Tema ypoka KonuuectBo yacos ‘ Hara DNEeKTPOHHBIE
n/n Bceero|| Konrtposbnbie || ITpaktuueckue | A3YICHHA Hpposbie
paboTH pPaBOTH oOpa3oBarenbHbIE
pecypcel
1 ||[IpemMeT opraHMdeckoil XuMuH, e€ BOSHUKHOBEHUE, Pa3BUTHE H 1 01.09.2026
3HAYCHUE
2 ||Teopus crpoenus opranndeckux coequHennit A. M. bytieposa, e€ 1 09.09.2026
OCHOBHBIE TIOJIOKEHUS
3 |lIpencraBienue o KIacCH(HUKAIINH OPTAaHMYECKUX BEIIECTB. 1 16.09.2026
Howmenknarypa (cuctematuueckas) U TpHBHANbHBIC HA3BAHUS
OpPraHUYECKUX BEIECTB
‘4 HAnKaHH: COCTaB M CTPOCHHE, TOMOJIOTHIECKUHN PSIZT H 1 H H H 23.09.2026 H |
‘5 HMeTaH Y 3TaH — MPOCTEHIINE PEICTABUTEIH ATKAaHOB H 1 H H H 30.09.2026 H |
‘6 HAHKGHHZ COCTaB M CTPOCHHE, CBONCTBA H 1 H H H 07.10.2026 H ‘
‘7 H3TI/IJ'IGH Y TIPONMIEH — MPOCTEHIINE NPEACTABUTENHN AIKEHOB H 1 H H H 14.10.2026 H |
8 |[IIpaktuueckas padora Ne 1. «Ilosyuenue 3TuieHa u U3y4eHue ero 1 1 21.10.2026
CBOMCTB»
9 Ankanuensl. Byraguen-1,3 u metunoyranuen-1,3. [onydyenue 1 10.11.2026
CHHTETHYECKOI0 KayuyKa U Pe3UHBI
10 ||[AnKWHBL: cOCTaB U OCOOEHHOCTH CTPOCHUS, TOMOJIOTUIECKUHN PSJI. 1 17.11.2026
ALETHIIEH — NPOCTEHIINN PECTABUTENb aJKUHOB
‘11 HBHchneHHﬂ 10 YPaBHEHUIO XUMHYECKOW PEaKITHH H H H H 24.11.2026 H ‘
‘12 HApeHLIZ OeH3011 1 TONTyo1. TOKCHYHOCTH apEeHOB H H H H 01.12.2026 H ’
13 |[enermueckas cBA3b yrieBOIOPOJIOB, IPUHAIICKAIINX K PA3TUIHBIM 08.12.2026
KJjlaccam
14 |IIpuponHBle HCTOYHHUKH YTIIEBOJOPOAOB: IPUPOIHBIN ra3 v MOy THBIE 1 15.12.2026
HEeTsHBIE Ta3bl, HEPTH U MPOAYKTHI €€ epepaboTKH




Ne Tema ypoka KonuuectBo yacos ‘ Hara DIIeKTPOHHBIC
n/n Beero|| Konrponsusie | ITpaxktuueckue | H3YICHHA wiposbIe
paBoOTHI PaBOTHI 00pazoBaTenbHbIC
pecypesl
15 |[[IpuponHBle HCTOYHUKH YTIIEBOJOPOAOB: PUPOTHBIN ra3 v MOMyTHBIE 1 22.12.2026
He(TSHBIC Ta3bl, He(PTH U MPOIYKTHI €€ mepepadoTKH
‘16 HKOHTpOJ‘IbHaH pabota 1o pazzaeny «YTIeBOI0pOIbD) H H 1 H H 29.12.2026 H
17 |[[IpenenbHbIE OAHOATOMHBIE CIIMPTHI: METAHOI M 3TaHOJ. BomopoaHas 12.01.2027
CBSI3b
‘18 HMHoroaTOMHLIe CHUPTHL: STHICHTIUKOI U TIIHIEPUH H H H H 19.01.2027 H
19 || ®enHon: cTrpoeHue MONEKYIbI, PU3NIECKHE U XUMHUIECKHE CBOMCTBA, 26.01.2027
NpUMEHECHHUE
‘20 HAJ‘ILI[GFI/IL[LIZ (hopManbIeru u areTanbaerua. AIeToH H H H H 02.02.2027 H
21 ||OnHOOCHOBHBIE MpeeTbHbIE KAPOOHOBBIE KUCTIOTHI: MypaBbUHAS U 09.02.2027
YKCYCHast
‘22 HHpaKTquCKaﬂ pabota Ne 2. «CBOHCTBA pacTBOpa YKCYCHON KHCIOTHI H H H 1 H 16.02.2027 H
23 ||CteapuHOBas U OJEHHOBAsI KUCIIOTHI, KaK MPEICTABUTENN BBICILINX 02.03.2027
KapOOHOBBIX KUCIIOT
‘24 HMLIJ'Ia KaK COJIM BBICIITUX KapOOHOBBIX KHCIIOT, HX MOIOIIee JeiCTBHE H H H H 09.03.2027 H
25 ||Ciosxnble 3(hUpbl KaK IPOU3BOJIHBIC KAPOOHOBBIX KUCIOT. [ uapon3 16.03.2027
CIIOYHBIX 3(HPOB
‘26 H}Knpm: TUPOJIN3, TPUMEHEHNE, ONOIOTHYECKast POJIb )KUPOB H H H H 23.03.2027 H
27 ||YrmeBomsl: cocTaB, knaccudukaiys. BaxHeimme npeacraBuTeny: 06.04.2027
rIII0K03a, PpyKTO3a, caxaposa
‘28 HKanMaJ‘I U 1IeJUTI0JI03a KaK IPHUPOJHBIE OJINMMEPHI H H H H 13.04.2027 H
29 ||KouTponbHas pabota o pazaeny «Kuciopoacoaepxarine 1 20.04.2027
opraHuueckue coequHeHus»/ Beepoccuiickas nposepouHas pabora
30 ||OOGimas xapakTeprCTHKa a30TCOAEPIKAIIMX OPraHNYeCKUX coeaunenuii / || 1 1 27.04.2027
Bcepoccuiickas npoBepouHast paborta
‘31 HAMI/IHLI: METHJIAMUH ¥ aHWJIUH H 1 H H H 04.05.2027 H




Ne Tema ypoka KonuuectBo yacos ‘ Hara DIIeKTPOHHBIC
n/n Bcero|| Konrponsusie || Ilpaktnueckme | H3YUCHHA wiposbIe
pPaBOTHI paBOTHI 00pazoBaTenbHbIC
pecypchl
32 ||AMHMHOKHCIIOTHI KaK aM(OTepHbIe OpraHuYeCKUe COSAMHEHHS, NX 1 11.05.2027
ouosornveckoe 3HaueHue. [lenTunel. bemkn kak nmpupoHbIe
BBICOKOMOJIEKYJISIPHBIE COSAMHCHUS
‘33 HOCHOBHLIC TIOHSATHS XUMHUH BEICOKOMOJIEKYIISIPHBIX COCIIMHCHHIA “ “ “ H 18.05.2027 H |
34 ||OcHOBHBIEC METOBI CHHTE3a BEICOKOMOJICKYJIIPHBIX COCTUHCHHMIA. 25.05.2027
[TnacTmacchl, KaydyKH, BOJIOKHA
IOBILIEE KOJIMYECTBO YACOB I10 I[IPOTPAMME | 34 | 3 I I
11 KJIACC
No Tema ypoka KonunuecTtBo yacos ‘ Hata DIIEKTPOHHBIE
n/m Bceero|| KonTponsusie || [Tpaktuueckue || A3YICHHA uuppossle
paBoTHI paBoTH 00pa3oBaTeIbHbIC
pecypchl
‘1 HXHMI/IquKHﬁ aJeMeHT. ATOM. DJIEKTPOHHAsI KOH(UTYpalHsl aTOMOB ‘ H H 04.09.2026 H
2 ||[lepuoamueckuii 3akoH u [lepronndeckas cucteMa XUMHIECKUAX 11.09.2026
snemenToB . 1. MenzeneeBa, ux cBsi3b C COBPEMEHHON T€OpUEH
CTPOCHUS ATOMOB
3 ||3aKoOHOMEPHOCTH U3MEHEHUSI CBOUCTB XUMHUUECKHUX JICMEHTOB M UX 1 18.09.2026
COCJIMHEHHI TI0 TPYIIAaM U MeprUoiaM. 3HAYCHUE MTEPUOTUUECKOTO 3aKOHA
U CHCTEMBbI XUMHUYecKuX dneMenToB JI.11. Menyeneesa B pa3BUTHH HAYKH
4  ||CtpoeHue BemiecTBa. XUMUYIECKAs CBSI3b, €€ BUIBI, MEXaHU3MbI 1 25.09.2026
o0pa3oBaHHs KOBAJICHTHOMU CBs3H. BOIOpOIHAS CBS3b
5 |[BajgeHTHOCTB. DNEKTPOOTpHUIATETLHOCTE. CTeneHs oKucieHus. BemecTa 1 02.10.2026
MOJIEKYJIIPHOTO W HEMOJICKYJISIPHOTO CTPOSHUS
6 ||[TonsTue o quCiepCHBIX cucTeMax. MICTUHHBIC U KOJUIOMIHBIE PACTBOPHI. 1 09.10.2026
MaccoBast 1oJ1sl BEIIECTBA B PACTBOPE
7  ||Knaccudukaius 1 HOMEHKIATypa HEOPraHUYECKUX COSTUHEHU. 1 16.10.2026
['eHeTnyeckas cBsI3b HEOPraHMYECKUX BEIECTB, PA3IMYHBIX KJIACCOB




No Tema ypoxa KonugecTtBo yacoB ‘ Hara DNEeKTPOHHbBIE
n/n Bceero|| Kontponbabie || ITpaktudeckue || H3YICHHA wiposbIe
PaBOTHI PaBOTHI 00pazoBaTeIbHBIC
pecypel
8 ||Kmaccudukaius XUuMHUYECKUX PEakiil B HEOPraHMYSCKOH 1 1 16.10.2026
OPTraHWYeCKON XMMHUH. 3aKOH COXPAaHEHHS MACCHI BEIIECTB; 3aKOH
COXpaHEHHs U MPEBPALICHUS SHEPTHH P XUMHUYECKHUX PEaKIHAX
‘9 HCKOpOCTB peakiuu. OOpaTHMbIe peakini. X UMHYECKOE PABHOBECHE “ “ H H 16.10.2026 H
10 |[IIpaxTtuyeckas padota Ne 1. «BnusiHue pa3nuyHbIX GaKTOPOB HA CKOPOCTH 1 23.10.2026
XUMUYECKON pEeaKun»
11 |[DnekTponuTuieckas quccorranus. [IoHATHE 0 BOIOPOIHOM ITOKa3aTele 1 06.11.2026
(pH) pactBopa. Peakmu nonHoro oOMeHa. [ 'maponu3 opraHnIecKux u
HEOPraHNYECKUX BEIIECTB
12 ||OxucnuTensHO-BOCCTaHOBUTENBHEIE peakiun. [lorsTre 00 anmexTponmse 1 13.11.2026
PAcIUIaBOB M PaCTBOPOB COJICH
‘13 HKOHTpOHBHaﬂ pabora o pazzaeny «TeopeTrnueckre OCHOBBI XHMUW H H 1 H H 20.11.2026 H
14 |[Mertamibl, ux nonoxkenue B [leproauueckoil cucreMe XUMHUECKHUX 27.11.2026
anemenToB [I. Y. MenneneeBa u 0coOEHHOCTH cTpoeHust aToMoB. O01ue
¢u3HyYecKre CBOWCTBA METAJIIOB
‘15 HCHJ’IaBLI METAJJIOB. DJIEKTPOXUMHUYECKHUH Psi/i HANPSHKEHHI METaJIJIOB H H H H 04.12.2026 H
16 ||[Xumudeckre CBOWMCTBA BKHEHIIIMX METAJUIOB (HATPUMN, KAJIUN, KAJIBIIWH, 11.12.2026
MarHui, alfOMUHUIN) U UX COeTUHEHUN
‘17 HXHMquCKHe CBOWCTBa XpOMa, MEJIA U X COSAMHEHUI H H H H 18.12.2026 H
‘18 HXI/IMI/IquKHe CBOMCTBA IIMHKA, KeJie3a U UX COeTHHEHUH H H H H 25.12.2026 H
19 |[[IpakTrueckas padota Ne 2. "Pemienue sKCcriepuMEHTAIbHBIX 3a1a4 110 1 15.01.2027
teme «MeTamisn"
20 ||HemeTamibl, ux nojoxenue B [leproandyeckoit CUCTEME XUMUYECKUX 1 22.01.2027
snemenToB /[. V1. MenneneeBa u 0cOOEHHOCTH CTPOEHUS aTOMOB
21 ||®usnyeckue cBOCTBAa HEMETAIIIOB. AJIIOTPOIUSI HEMETAJIOB (Ha 1 29.01.2027
mpuMepe KUCIIopoa, cepsl, hocdopa u yriepoaa)
‘22 HXI/IMI/I‘{CCKHG CBOICTBA I'aJIOTEHOB, CEPBI X UX COETUHEHUN H 1 H H H 05.02.2027 H
‘23 HXI/IMI/IquKHe CBOICTBa a30Ta, pocdopa 1 ux coeaAMHEHUN H H H H 12.02.2027 H




No Tema ypoxa ‘ KonugecTtBo yacoB ‘ Hara DNEeKTPOHHbBIE
n/n Bceero|| Kontponbabie || ITpaktudeckue || H3YICHHA wiposbIe
PaBOTHI PaBOTHI 00pazoBaTeIbHBIC
pecypel

‘24 HXI/IMI/I‘ICCKHC CBOWCTBA yIJIepo/ia, KpeMHHS U UX COCMHEHUH “ “ H H 19.02.2027 H |
‘25 HHpI/IMeHeHI/Ie BaXHEHMIIINX HEMETAJUIOB U UX COEIHHEHUI H H H H 26.02.2027 H ‘
26 ||Ob6o0menne u cucTeMaTnu3anys 3HaHuH 110 Teme «HemeTanmis. 05.03.2027

BhrurcieHus 1o ypaBHEHUSIM XUMUYECKUX PEaKIUi U TS PMOXUMHYCCKUEC

pacué€Thbl
27 |[IIpaxTtuueckas padota Ne 3. «Pemienne skcrepuMeHTABHBIX 334 110 1 1 12.03.2027

teme "Hemeramibr"»
‘28 HKOHTpOJ‘IBHaH pabota o remam «MeTtamie» U «Hemeramipn H H 1 H H 19.03.2027 H
29 |Heopranmueckue u opranndeckue KuciIoTel. Heopranndeckue u 26.03.2027

OpraHWYecKHe OCHOBAHUS
30 ||AMdboTepHBIE HEOPraHUYECKHE U OPTaHUIECKHIE COCTUHECHHUS. 1 09.04.2027

['eHeTHUeCKas CBS3b HEOPTaHUYECKUX M OPTaHUYECKHUX BEIIECTB
31 |[Poxb xuMuU B 00ECTIEYCHUH SKOJIOTHUECKON, SHEPreTHUECKON 1 MUIIEBON 1 16.04.2027

0€30I11aCHOCTH, PA3BUTUH MEIUIINHBI
32 |[[IpencraBneHust 00 OOIIMX HAYYHBIX TPUHIMIIAX TPOMBIIUIEHHOTO 1 23.04.2027

HOJTyYeHUS BaYKHEHIINX BEIIECTB
‘33 quJIOBeK B MHpE BELLIECTB U MAaTepUajIoB H H H H 30.04.2027 H ‘
‘34 HXI/IMPISI 1 37I0POBBE YEIIOBEKA H H H H 07.05.2027 H |
|OBLLEE KOJIMYECTBO YACOB I10 [TPOTPAMME | 34 | 2 I 3 I |




MMPOBEPSEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA30OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yabTarta

IIpoBepsieMble NpeAMeTHBIE Pe3yIbTATHI 0CBOEHHUSI 0CHOBHOM
o0pa3zoBaTeJbHON MPOrpaMMBbI CpeIHero 00111ero o0pa3oBaHusi

1

TCOpCTI/I‘{CCKI/IC OCHOBBI OpFaHH‘lCCKOﬁ XHUMHUH

11

1.2

ChopMupoBaHHOCTh ~ TIPEACTABICHUA O  XUMHYECKOH  COCTaBISIONICH
€CTeCTBEHHOHAYYHON KapTHHBI MHUpPA, PO XUMHH B I[IO3HAHWH SBICHUN
mpuponbl, B (OPMHUPOBAHWHM MBIIDICHHS ©  KYJIBTYPBl JIMYHOCTH, €
(byHKITMOHATBHON TPaMOTHOCTH, HEOOXOMUMOW JUIS PEIICHUS NPaKTUYSCKUX
3a/la4 U OKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/IOPOBBIO H
MPUPOIHOM cperie

Bnanenue CUCTEMOI1 XUMUYECKUX 3HAHUM, KoTOpas BKJIFOYAET:
OCHOBOIIOJIATAIOIIIHe TTOHSTHS (Monexymna, BaJICHTHOCTb,
3IEKTPOOTPHUIIATETILHOCTh, CTENEHh OKHUCICHUS, XHUMUYECKas CBSI3b, MOJb,
MOJIIpHAsi Macca, MOJIIPHBIA OOBEM, YTIIEPOIHBIN CKelleT, (pyHKIMOHAThHAS
TpyNma, pagukail, W30Mephs, HW30MEpHl, TOMOJOTHYECKHHA psI, TOMOJIOTH,
YIJICBOJIOPOIbI, KUCIOPOA- U a30TCOJEPIKAIIME COCAMHCHUS, OUOJIOTMYCCKU
AKTUBHBIC BEIIECTBA (YTJICBOIBL, JKUPKI, OCIIKH ), MOHOMED, ITOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYIISIPHBIE COCIWHEHH); TEOpPUH W 3aKOHBI (Teopus
XUMHUYECKOTO  CTpoeHHMsl  opranmdeckux Bemecte A.M.  Bytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XMMHH, (DAKTOIOTHUYECKUE CBEICHHS O
CBOWCTBax, COCTaBe, MOJMYYEHWH M OE30MACHOM HCITOJIF30BAHUHN BaXKHEHUITHX
HEOPTaHWYECKUX H OPraHWYeCKWX BEMIeCTB B OBITY W MPaKTHYECKOU
JIESATEITLHOCTH YEJIOBEKA

1.3

ChopMUpOBaHHOCTH YMEHUH BBISBISTH XapaKTEPHbIC TPH3HAKA TOHSATHIA,
yCTaHaBIMBAaTh UX B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATHS TIPU
ONHMCAaHUH COCTABA, CTPOCHHS U MPEBPAILEHUI OPraHNYECKUX COETNHEHUI

14

15

15

1.6

c(OPMHPOBAHHOCTb YMEHHMH HCHOJb30BAaTh XHMUYECKYI) CHUMBOJIMKY IJISt
COCTaBJICHUS MOJICKYJSIDHBIX M CTPYKTYpHBIX (pa3BEPHYTOH, COKpam&HHOI)
(dbopMyn OpraHMYeCKMX BEIIECTB M YPaBHEHMH XUMHYECKHX DPEaKIUi,
M3TrOTaBIUBATh MOJIENIN MOJIEKYJl OPraHUYECKUX BELIECTB ISl MIUTIOCTPAIMH UX
XUMHUYECKOT0 M MTPOCTPAHCTBEHHOTO CTPOEHUS

ChopMUpOBaHHOCTh YMEHHMH YCTAHABIMBATh NPUHAUICKHOCTh H3YyUEHHBIX
OpPraHUYECKUX BEILECTB MO MX COCTaBY M CTPOCHHUIO K ONPENECIEHHOMY Kilaccy
(rpymme) coeauHeHWE  (YIJIEBOJOPOABI, KHCIOPOA M a30TCOAEpIKallne
COCIMHEHHSI, BBICOKOMOJICKYJISIDHBIE COCAMHEHMS), JaBaTb MM Ha3BaHUS II0
cucrematndeckoii Homerkinarype (IUPAC)

ChopMHUpOBaHHOCTh yYMEHHUSI ONpENeNATh BHIABl XUMHYECKOH CBS3M B
OpPTaHMYECKUX COCTUHEHMSX (OAMHAPHBIE H KPATHBIE)

ChopMHUpOBaHHOCTH YMEHHUSI TNPUMEHATH: TIOJIOKEHHUS TEOPUH CTPOCHHS
opranndeckux BemecTs A.M. ByTieposa 1y1s1 00BSICHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT MX COCTaBa U CTPOCHHUS; 3aKOH COXPaHEHHs] MaCChl BEUIECTB

VYrnesogoponsl. Kuciopoacomepxaiine #u a30TCOJCpIKAIHe OpPraHUYeCKUE
coe/IMHEHMsI. BRICOKOMOJICKYIISIPHBIC COCTHHECHUS

21

2.2

ChopMHupOBaHHOCTh YMEHUI NPHBOAWTH TPUBUAIBHBIC HAa3BaHUS OTIEIBHBIX
OpPraHMYECKUX BEHIECTB (ATHIICH, TPOMWICH, aleTH/IEH, 3TUJICHIJIUKOJb,
mMuepuH, QeHon, ¢GopMallbaeru, alneTaabJerul, MypaBbHHAs KHCIIOTa,
YKCYCHasi KHUCJIOTa, OJIEMHOBas KHCJIOTa, CT€apUHOBAasi KHCJIOTa, IJIIOKO3a,
(hpykTO3a, Kpaxmall, eJUTIJI03a, TIIUIUH)

C(I)OpMI/IpOBaHHOCTB YMGHI/Iﬁ XapaKTCpU30BaTh COCTaB, CTPOCHUC, (I)I/ISI/II{GCKI/IC n
XHMHYECKHE CBOMCTBA THIIMYHBIX HpeﬂCTaBHTeHCﬁ PAa3JIMYHBIX  KJIACCOB




2.3

2.4

OpPraHMYECKUX BEIIECTB (METaH, 3TaH, STWICH, POMUIICH, alleTHIICH, OyTaIucH-
1,3, metunOyTanueH-1,3, OEH30J, METaHOJI, 3TAHOJI, STHJICHIINKOIb, TIUICPUH,
(heHomn, ameranpaeru, MypaBbHHAsS W YKCyCHas KHCIOTHI, TJFOKO3a, Kpaxma,
LIEJUTI0I03a, AMUHOYKCYCHAS KUCIIOTA)

ChopMUpPOBaHHOCTh YMEHHS WJUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXIY
TUMUYHBIMHA TIPEJICTABUTENSIMA Pa3IMYHBIX KIACCOB OPraHMYECKHX BEILECTB
YPaBHEHUSIMH COOTBETCTBYIOIIMX XHMUYECKHX PEaKUUil ¢ HCIOIb30BaHUEM
CTPYKTYPHBIX (hopmy

ChopMHUpPOBaHHOCTh YMEHHUSI XapaKTEepU30BaTh WCTOYHUKH YTIICBOIAOPOIHOIO
celppsi  (HE(THh, TPHUPOMHBIA Ta3, Yrojb), CIOCOOBI WX TEepepadOTKH W
MPaKTUYEeCKOe MPUMEHEHUE MTPOAYKTOB epepaboTKu

3.1

XUMHA U )KU3Hb. Pacuérrl

CdopmupoBaHHOCTh YMEHHI BIAETh CHCTEMOW 3HAHWN 00 OCHOBHBIX METOJaX
Hay4YyHOTO TIO3HAHUS, WCIOJIb3YEMbIX B XUMHUH MPH H3YYCHHH BEIICCTB H
XUMHYECKUX SIBTICHUH (HabioneHue, n3MepeHue, JKCTIEPUMEHT,
MOJICINPOBAHHKE), UCIIOIH30BATH CUCTEMHBIC XUMUYCCKUE 3HAHUS JIJISl IPUHSATHS
pe]_[ICHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYyallUAX, CBA3aHHBLIX C BCHICCTBAMU U UX
MIPUMCHCHUEM

3.2

ChopMHupOBaHHOCTh YMEHHI COOJIIOATh TMpPaBHJIa IOJb30BAHMS XUMHUYECKOU
mocyzod M mabopaTopHBIM OOOpYIOBaHHWEM, a TakKe MpaBwiIa oOpamieHus ¢
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKLMSIMHU IO BBIIIOJIHEHHIO JTAOOPATOPHBIX
XUMHYECKUX OTBITOB

3.3

ChopMHupOBaHHOCTh yMEHUH IUIAHMUPOBATh M BBINOJHATH XUMHUYECKHN
SKCIEpUMEHT (NPEBpAIlCHUSI OPraHUYECKHUX BEIIECTB IIPH HArpeBaHUM,
MOJyYeHWEe OJTWIEHa M W3YYEHHE ero CBOWCTB, KayeCTBEHHbIC pEaKIUH
OpPraHMYeCKHX BEIIECTB, JCHATypalus OCIKOB IPH HArpeBaHHHU, IIBETHHIC
peakuy OEJNKOB) B COOTBETCTBUHM C IMPAaBUIAMU TEXHUKU O€30MACHOCTU TPH
oOpalieHn ¢ BemecTBaMHA W JIAOOpaTOPHBIM 00OpYIOBaHHEM; IPEICTABIISTH
pe3ysibTaThl  XMMHYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHI
COOTBCTCTBYIOIIINX peaKHI/Iﬁ u (i)OpMy.HI/IpOBaTB BbIBOJIbI Ha OCHOBC DJOTHUX
pe3yJIbTaToB

3.4

ChopMUpPOBaHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUS 110 XUMHUYECKHM
ypaBHEHUsM (Macchl, 00bEéMa, KOIMYECTBa MCXOIHOTO BEIIECTBAa MIIH MPOIYKTa
peakIuu IO H3BECTHHIM Macce, 00bhEMY, KOJIHYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB UJIM MPOJYKTOB PEAKIIMH)

3.5

ChopMHpOBaHHOCTh ~YMEHHH  KPUTHUYSCKH aHAIM3UPOBATh  XUMHYECKYIO
WHPOPMALIMIO, TIONYY4aeMyl0 W3 pa3HBIX HCTOYHHKOB (CpelcTBa MacCOBOM
nHdopmanuu, cetb IHTEpHET 1 ApyTHE)

3.6

11 KJIACC

CdopmupoBaHHOCTH YMEHUHI co0JIr01aTh MpaBuiia JKOJIOTMYECKHU
[1e1ecoo0pa3Horo TMOBEACHUS B OBITY W TPYNOBOW JEATENBHOCTH B IIEISAX
COXpaHEHHUsI CBOETO 37I0POBBS U OKPYKAIOIIEH MPUPOJTHON CPENbl, OCO3HABATH
OTIaCHOCTH BO3JICHCTBUS HA >KUBBIC OPTaHU3MBI OMPEICIEHHBIX OPTraHUYECKUX
BemiecTB, MmoHWUMas cwmbica mokaszarenss [IJIK (mpemenpHO —gomyctumoi
KOHIICHTpAIlWK), TOSICHATH HAa MPUMEPaxX CHOCOOBI  YMEHBIIEHUS |
MPEAOTBPAIICHHUS MX BPEIHOTO BO3JACHCTBHUS HA OPTaHMU3M YEJIOBEKA

Kon
MPoOBEPsAEMOT0
pe3yJbTaTa

1

IIpoBepsiembie peAMETHDbIE PE3YJIbTATHI 0CBOCHHUS] OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbI CPeTHEro 001ero 00pa3oBaHMsI

TeOpeTI/I'{CCKI/IC OCHOBBI XUMHNH




11

1.2

1.3

14

Brnagenne ~ cucreMoil  XMMMUYECKHMX ~— 3HAHUH, KOTOpasi  BKJIIOYAeT:
OCHOBOIIOJIAraloIIye IMOHATHS (XUMHYECKHH JJIEMEHT, aTroM, OJJIEKTPOHHAsS
oboyouka aroma, S-, p-, O-dNIEKTPOHHBIE OpPOWTATM AaTOMOB, WOH, MOJIEKYIa,
BaJICHTHOCTD, HJICKTPOOTPULIATEIIEHOCTD, CTETIEHb OKHUCIICHUS, XUMUYECKas! CBSI3b,
MOJIb, MOJISIpHasi Macca, MOJISIPHBI O0BEM, KpHCTAIIMYECKas PEHIETKA, THUIIBI
XUMHAYECKUX  peakiuuid  (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE,  JK30- U
SHJIOTEPMUYECKUE, PEAaKLUUH HOHHOTO OOMEHa), pPacTBOP, JJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3NEKTPOTUTHYECKAS JUCCOLUalts, OKHUCJIUTEID,
BOCCTaHOBUTENb, CKOPOCTh XHMHYECKON pEaKlMH, XUMHYECKOE PaBHOBECHE);
TEOPHH W 3aKOHBI (TEOPHS DJIESKTPOIMTHUYCCKON muccormaiuy, lleproamaeckumit
3akoH J[.MI. MenzgeneeBa, 3aKOH COXpaHEHHs MaccChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH SI3bIK XMMUH, (DAaKTOJIOTHYECKHE CBEICHHS O CBOMCTBAaX, COCTABE,
MOJIY4YEeHUH U O€30I1aCHOM HCII0JIb30BAHNH BAXKHEHIIINX HEOPTaHNUECKUX BEIIECTB
B OBITY U IPAaKTUUECKON AEATEIbHOCTH YEJIOBEKA

CdopMHIpOBaHHOCTh YMEHHUH BBISBIATh XapaKTEpHbBIE MPU3HAKH W B3aUMOCBS3b
W3YYCHHBIX MOHSITUN, MPUMEHSITH COOTBETCTBYIOIIME MOHATUA NPU OIMUCAHUU
CTPOCHUSI U CBOWCTB HEOPTraHWYECKUX BEIICCTB M HX IMPEBPAILCHUI; BBIIBIATH
B3aMMOCBSI3b XVMHYECKUX 3HAHWH C TMOHATHAMUA W TPEACTABICHUSAMH IPYTHX
€CTEeCTBEHHOHAYYHBIX MTPEIMETOB

BrnaneHvie OCHOBHBIMU METOJaMH HAy4YHOTO MO3HAHUS BEIIECTB MU XUMHUYCCKHX
sIBJICHUH (HAOJI0ICHHE, U3MEPEHHUE, SKCIICPUMEHT, MOZCIUPOBAHUE)

ChopMUPOBAHHOCTh YMEHHI OMPECIATh BAJICHTHOCTh W CTEICHb OKHCIICHUS
XUMHUYCCKUX BJICMCHTOB B COCAUMHCHUAX PA3JIMYHOIO COCTaBa, BHU[ XUMHYECKON
CBsA3U (KOBaJICHTHASI, HOHHAS, METATHUECKAsl, BOJOPOIHAS) B COCAMHEHHSX, TUTI
KPUCTAUTMYECKON PEMETKH KOHKPETHOTO BEIECTBa (ATOMHAs, MOJICKYISpHAas,
HMOHHAs, METAJITUYCCKAs )

1.5

ChopMHUPOBAaHHOCTh YMEHHUI ONPEICIIATh XapaKTep CPebl B BOAHBIX pacTBOpax
HEOPraHWYECKUX COCUHEHUN

1.6

1.7

ChopMUpPOBAHHOCTh YMEHHUS KJIacCU(DUIIMPOBATh XHMHUYECKHE PEaKIUH I10
Pa3IMYHBIM TpU3HAKaM (YHCITy U COCTaBy PEArvpYIONIMX BEIIECTB, TEIMIOBOMY
3 PeKTy peakini, U3MEHEHHUIO CTETCHEH OKHMCICHHUS DJIEMEHTOB, OOPAaTHMOCTH
PEeaKIIK, Y9aCcTUIO0 KaTalln3aTopa)

ChopMUPOBAaHHOCTh YMEHHUI COCTABIISITh YPABHEHUS PEAKIUI Pa3IUUHBIX THIIOB,
IIOJIHBIE U COKpaH_[éHHBIe YpaBHCHUA peaKHI/IP'I HOHHOI'O 06MeHa, YUUTBIBAsA
YCIIOBUS, MPU KOTOPBIX 3TH PEaKIMU HIYT 10 KOHIIA

1.8

ChopMupoBaHHOCTE ~ YMEHUH  HPOBOOUTH  PEAKLHUM,  I[OATBEPXKIAIOIINE
KAUeCTBEHHBII COCTaB pa3lM4YHBIX HEOPraHMYECKHX BEIIECTB, PAaclO3HABaTh
OTIBITHBIM MTYTEM HOHBI, IPUCYTCTBYIONIUE B BOJHBIX PACTBOPAX HEOPraHUUECKUX
BEIIECTB

1.9

1.10

1.11

ChopMUpPOBAaHHOCTH ~ YMEHHUH  pPacKpbIBaTh CYIIIHOCTh OKHCIIUTEIHLHO-
BOCCTaHOBUTEILHBIX PEAKIMN ITOCPEACTBOM COCTABIICHHS DJIEKTPOHHOIO OaiaHca
3TUX PEaKLHi

ChopMupoBaHHOCT yMEHHH OOBSACHATH 3aBHCHMOCTb CKOPOCTH XHMHUYECKON
pEaKIMu OT Pa3InIHbIX PaKTOPOB

ChopMupoBaHHOCTE YMEHHH OOBACHATH XapakTep CMEIMICHUS XUMHYECKOTO
paBHOBECHS B 3aBUCMMOCTH OT BHEIIHEro Bo3aericTeus (mpuammil Jle [laTtense)

2.1

OO0m1as 1 HeOpraHUYECKas XUMUS

CdopmupoBanHOCTh YMEHHH packpbiBaTh cMbica [lepuoamueckoro 3akona JI.U.
MeHnpeneeBa 1 IEMOHCTPHPOBATH €0 CHCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKLIUH

2.2

CdopMHUpOBaHHOCTh YMEHHUI XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHUX 3JeMeHTOB 1—4 mepuonos Ilepmoandeckoil cucTeMBbl XMMHYECKUX
anementoB JI.M. MeHneneeBa, HMCIONB3Yys MOHITHS «S-, P-, d-3JEKTPOHHBIC




opouTaTNY, «IHEPTETUICCKUE YPOBHI», OOBSICHATh 3aKOHOMEPHOCTH U3MCHEHUS
CBOMCTB XMMMUYECKHX DJIEMEHTOB U UX COCJUHEHUN IO MEpUOAAM U TpyIaM
[Tepuoanueckoii cucteMbl XumMuieckux siaeMenToB /.M. Menneneena

2.3

CdopMupoBaHHOCTh YMEHUH XapaKTEePH30BaTh (OMHCHIBATH) OOIINE XUMIUECKUE
CBOWCTBA HEOPraHMYECKHX BEIIECCTB PA3IUYHBIX KJIACCOB, TIOATBEPIKAAThH
CYIIIECTBOBAHNE TCHETUYECKON CBSA3M MEXKIYy HEOPraHMYECKUMHU BEIIECTBAMHU C
TTOMOIIIBIO YPABHEHUH COOTBETCTBYIOIIUX XUMHUECKUX PEaKIUil

2.4

CdopMUpPOBAaHHOCTh YMEHHUI YCTaHABINBATh MPHHAICHKHOCTh HEOPTaHUICCKIX
BEIIECTB T10 HX COCTaBY K ONpeeIEHHOMY Kiaccy (TpyIie) COequHeHUH (TIPOCThIe
BEIIECTBA — METAJUTBI | HEMETAJITbI, OKCHJIbI, OCHOBAHUS, KCIIOTHI, aMQOTEepHBIC
TUAPOKCHJIBI, COJIN)

2.5

ChopMUpPOBAHHOCTh YMEHHU WCIONb30BATh XHUMHUYECKYH) CHUMBOJIUKY IS
cocTaBiicHUs (OPMYJ BEIIECTB W ypPaBHCHUH XUMHUYECKHX  PEAKIIHH,
cucremarndeckyto HomeHknarypy (IUPAC) u TpuBHanbsHble Ha3BaHUsI OTACTHHBIX
HEOpPraHMYEeCKHX BelecTB (YrapHbId Ta3, YIJIEKUCHbIA Ta3, aMMHaK, TaliéHas
W3BECTh, HETAIIEHAs U3BECTh, IUThEBAs COJIA, TUPHUT U IPYTHE)

2.6

2.7

2.8

ChopMupoBaHHOCTh YMEHHI XapaKTepU30BaTh (OMUCHIBATH) O0IINE XHMUYECKUE
CBOIICTBA HEOpPraHWYECKUX BEIIECTB pA3IWYHBIX KJIACCOB, TOATBEPXKAATh
CYLIECTBOBAHHE TCHETUUECKOW CBS3M MEXAY HEOPraHHYECKUMH BEIIECTBAMH C
MTOMOIIIbIO YPAaBHEHUH COOTBETCTBYIOINX XUMHUECKUX peakiuit

CopMHUpOBAaHHOCTh YMEHHH IUIAHUPOBATh W  BBHIIONHITH  XUMHYECKUN
AKCIIEPUMEHT (Pa3jIoKeHHe MEePOKCHIAa BOJOPOJA B MPUCYTCTBUM KaTalu3aTopa,
OlpelieJIeHNe CpeAbl PAacTBOPOB BEIIECTB C IOMOILBIO YHHUBEPCAJIBHOIO
WHIWUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMUYECKOU peaKIuH,
peakiuu MOHHOTO OOMEHa, KayeCTBEHHBIC pPEeaKklUu Ha Cyib(ar-, kKapOoHAT- H
XJIOpUA-aHUOHBbI, HA KaTUOH aMMOHUA, PCIICHUC SKCIICPUMCHTAJIbHBIX 3aJayd I10
TemaMm «Metamnel» U «Hemerannb») B COOTBETCTBHM C MpPaBUIAMU TEXHUKU
Oe3omacHOCTH TIpH OOpaIleHNH C BEIECTBAMHA 1 JIAOOPATOPHBIM 000PYIOBaHHUEM;
MNpEeACTaBJIATL PE3YJIbTATbl XHUMHUUYCCKOI'0 OJSKCICPUMECHTA B q)OpMC 3aI1ucn
YPaBHEHUH COOTBETCTBYIOLIMX peakiuid U (HOpMYIMPOBaTH BHIBOJBI Ha OCHOBE
9THX PE3YIbTAaTOB

ChopMupoBaHHOCT YMEHHI CcOOMIOOAaTh NpaBWIA TOJIB30BAHUS XUMHUYECKON
Nocyod W J1abOpaTOPHBIM O0OpYyJOBaHUEM, a TaKXKe MpaBHia OOpamieHus C
BEIIECTBAMU B COOTBETCTBHH C WHCTPYKIUSIMH IO BBITIOJTHEHHUIO JIAOOPATOPHBIX
XUMHUYECKHX OTBITOB

2.9

CdopMHUpOBAaHHOCTh YMEHHI XapaKTEPU30BATh XUMHUYECKUE IPOIIECCHI, JIEKAIINE
B OCHOBE MPOMBIIUICHHOTO IMOJYYCHUSI CEPHOW KHCIIOTHI, aMMHaKa, a TaKxKe
c(hOpMUPOBAHHOCTh TPEJACTABICHUN 00 OONIMX HAYYHBIX NPHUHIUIAX U
9KOJIOTMYECKHUX TIPOOJIeMaxX XUMUYIECKOTO IPOM3BOJICTBA

XUMHSA U )KU3HL. PacyéThl

3.1

ChopMUpPOBAHHOCTh  MPEJACTABICHUNA O  XHMHYECKOH  COCTaBIISIOIIEH
€CTEeCTBCHHOHAYYHOM KapTUHBI MUPA, POJIM XUMHUH B TTIO3HAHUH SBIICHUN IPUPOIBI,
B (OPMHUPOBAHMHM MBINUICHUS W KYJIBTYphl JIMYHOCTH, €€ (YHKIMOHAIBHON
TPaMOTHOCTH, HEOOXOIUMOM TSI PEIISHUS MPAKTHISCKHUX 3a/1a9 W KOJIOTHIECKH
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U IPUPOIHON cpezie

3.2

3.3

ChopMHUpPOBAaHHOCT YMEHHHA KPUTHYCCKH  aHAIM3UPOBATH  XUMHUYECKYIO
WHPOPMAITUIO, TIOIYYaeMyr) M3 Pa3HBIX HMCTOYHHUKOB (CpeicTBa MacCOBOM
KOMMYHUKAIIUHU, ceTb HTepHET U Apyrue)

CdopMUpOBaHHOCTH yMEHUH coOrO1aTh MpaBUIIa JKOJIOTUYECKH

1esecoo0pa3Horo MOBEACHUS B OBITY M TPYAOBOH JESTEIBHOCTH B IEJSX
COXPAHEHUsI CBOETO 3/I0POBbS U OKPYXAIOLIEH IPUPOIHOHN Cpe/ibl

3.4

Oco3HaBaTh OMACHOCTH BO3/JCUCTBUS HA JKUBBIE OPTaHU3MBI OMPEIEIEHHBIX
BellecTB, MoHUMAsi cMbica mokazatens I1JIK, mosicHaTh Ha mpumepax CrocoObl




YMCHBUICHUA W TMPEAOTBpAIICHUA HX BpPCIHOIO BO3ﬂ€ﬁCTBHﬂ Ha OpraHu3M
YCJI0OBCKaA

3.5

ChopMUpPOBAaHHOCTh YMEHHH NPOBOJUTH BBIYMCICHHUS C HCIIOJIB30BAHUEM
TOHATHS «MaccoBasi JIOJsl BEIIECTBAa B PACTBOPE», OOBEMHBIX OTHOIICHHNA Ta30B
MIPH XUMAYECKUX PEaKIHAX, MacChl BEIIeCTBa MM 00bEMA ra30B MO0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCE€ MM 00BbEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIUU
BEIIECTB, TEIUIOBOIO () eKTa peaki Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl
BEIIEeCTB, MPEBPAIICHHUS M COXPAaHEHHS YHEPTHH




ITPOBEPS
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1

11

TCOpCTI/IqCCKI/Ie OCHOBBI OpFaHH‘lCCKOﬁ XUMHH

[Ipenmer opranmdeckoil Xumuu: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUECHHE B TMOJYYEHUHU
HOBBIX BEIIECTB M MaTepuayloB. Teopus CTpOEHHMS OpraHMYECKHX coeauHeHuid A.M.
Bytneposa, €€ 0CHOBHbIE IOJI0KEHUS

1.2

1.3

CtpykTypHBIE HOpMYIIBI OPraHMUYECKHX BemecTB. [ omonorus, n3oMmepus. XMMHUYecKasi CBSI3b
B OpraHMYECKUX COCIAMHEHWAX — OJIUHApHbIE M KpaTHble CBs3u. lIpencraBienue o
KJaccu(UKaIMY OPTaHMYECKUX BELIECTB

Homenxmarypa opraHudecKuX COEIMHEHHWH (CHCTeMaTH4ecKas) ¥ TpUBUAIbHBIC Ha3BaHUS
BOKHEUIIINX MPEJCTABUTENCH KIIACCOB OPraHUYECKUX BEILIECTB

21

YrieBooposl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKHMH psa. MeTaH M 3TaH — MpocTeine
MPeCTaBUTENN alKaHOB: (U3WYECKHE W XMMHYECKHE CBOMCTBa (peakUuH 3aMelICHUS U
TOpEHUs1), HAXOXKIEHHE B IPUPOJIE, OTYUYCHHE U IPUMEHEHHE

2.2

2.3

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUI pAl. DTUIEH M MPOMWIEH — MpocTelIne
MPEICTABUTENN AIKEHOB: (PM3MUYECKHE M XUMHUYECKHE CBOMCTBA (PEaKUMU T'MIPUPOBAHMS,
raJIor€HUPOBaHUs, TUIPATALlUH, OKUCICHHS U TIOTMMEPH3aliK), TOJTy4YeHHE U IPUMEHEHHE

Anxanuwensl: Oytagwen-1,3 m merunOyramueH-1,3: cTpoeHHE, BaKHEHIINE XUMIYECKHE
cBOMcTBa (peakuys noaumepusaun). [lomyyeHne CHHTETHYECKOTO Kay4uyKa U pe3HHBI

24

2.5

2.6

AJKHMHBI: COCTaB U 0COOEHHOCTH CTPOSHHMSI, TOMOJIOTHUYECKHI PsijI. ALIETHIICH — TPOCTEHIITNIA
MpeCTaBUTENh aTKHHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUUECKUE CBOWCTBA (peakun
THIPHUPOBAHMS, TAJIOTEHUPOBAHMSL, TUAPATALUH, TOPEHHS ), TOJYICHUE U IPUMEHEHHE

Apenspl. benszon: cocraB, crtpoeHue, (u3mueckne W XHMHUYECKHE CBOMCTBA (peakiuu
raJOreHHPOBAHUS W HUTPOBAHMSA), MOJTyUYeHHE W NpUMeHeHue. Toiryon: cocraB, CTpPOCHHE,
¢u3nueckue W XUMHUYECKHE CBOWCTBAa (peakIiMy TaJOTeHHUPOBAHUS U HHUTPOBAHMS),
MOJIy4€HUEC W TNPUMCHCHUEC. TokcnyHOCTH apcHOB. I'eneTnyeckas CBS3b MCXKIOYy
YIIJIEBOJOPOIaMH, TPUHAUISIKAIMMH K PA3JIMYHBIM KJIaccaM

[Ipupoanbie ncTOYHMKU yrieBonoponoB. IlpupoaHslil Ta3 U momyTHeIE HEQTSHBIE Tra3bl.
Hedts u e€ mnpoumcxoxnenue. CrocoObl mepepaOOTKM HEPTHU: MEPEroHKa, KPEKUHT
(TepMuYeckuid, KaTaTUTHYECKUH), NHponu3. [IpomyKkThl mepepaboTKu HepTH, HX
MIPUMEHEHHUE B IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yronb 1 IpOgYKTHI €To nepepadoTKu

Kucnoposaconepxaimye opraHU4eCKUe COSTUHEHUS

3.1

3.2

[IpenenbHble OJHOATOMHBIC CHUPTBHL. METaHOJI M STaHOI: CTpPOEHUE, (HU3UUECKUe U
XMUMHYECKHE CBOMCTBA (PEaKINK C aKTHUBHBIMU METAIUIAMU, TAIIOTEHOBOOPOIaMH, TOPEHHE),
npuMeHeHue. BonopoaHble CBA3M MEXKIAY MOJIEKyJaMu cnupToB. [leficTBue meTaHona U
ATAHOJIa Ha OPTraHM3M 4YeloBeKa. MHOTroaTOMHBIC CIHUPTHL. DTHICHIJIMKONIb W TIHUICPUH:
CTpOcHME, (QU3NYECKHEe W XUMHUECKHUE CBOWCTBA (B3aMMOJCWUCTBHE CO IICIOYHBIMU
MeTaJlJlaMH, Ka4eCTBeHHAsl peaklis Ha MHOTOATOMHBIE CIUPTHI). JlelicTBue Ha OpraHu3M
yesoBeka. [[pumeHeHne riauuepuHa v 3TUIIEHTTMKOIS

@deHo: CTpOEHUE MOJIEKYJIbI, (PU3NUYECKUE U XUMHUYECKHE cBoiicTBa. TokcHUHOCTh (eHona.
[Tpumenenue penona

3.3

3.4

Anpneruipl U KeToHbl. DopManbAerun, aneTanbIerHi: CTpPOeHHEe, (QHU3HYECKHe |
XUMHYECKHE CBOMCTBA (PEaKIMK OKWCIIEHHS W BOCCTAHOBIICHUS, KAUECTBEHHBIE PEAKIIHH),
[IOJIyYEHHUE U IPUMEHEHUE

O}_IHOOCHOBHBIC MpeaCJIbHBIC Kap6OHOBBIC KHCJIOTBI. MypaBLI/IHaSI U YKCYCHasd KHCIIOTBI:

cTpoeHHe, (HU3MUYECKUE U XMMHUYECKHE CBOWCTBA (CBOMCTBa, OOIIME I Kilacca KHUCIOT,
peakius srepuduKaiym), MojiyueHue u npuMeHeHue. CreaprHOBast U OJICMHOBAsT KUCIIOTHI




KaK TPEJICTABUTEIN BBICIIMX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BHICIIUX KapOOHOBBIX
KHCJIOT, NX MOIOIIIEE ICHCTBUE

3.5

CrnoxHbie 3(Upbl KaK MPOU3BOJIHBIC KapOOHOBBIX KHUCIOT. [ MIPOJIA3 CIIOKHBIX 3(PHUPOB.
Kupsl. I'maponus xupos. [Ipumenenue sxupoB. bruonornueckas poJib KUPOB

3.6

VYraeBogpl: cocTaB, KilacCUPHUKaNUs YIIeBOAOB (MOHO-, M- U TOJIHcaxapusl). [ moko3a —
MPOCTENIINIT MOHOCAaXapu: OCOOEHHOCTH CTPOSHHS MOJIEKYIIbI, (PH3NIeCKre U XUMIIECKIEe
cBolicTBa (B3aumoJeiicTBue ¢ ruapokcunoM meau(ll), okucnenne aMMHua4HBIM PacTBOPOM
okcuga cepebpa(l), BoccraHoBneHHe, OpOKEHHE TJIOKO3BI), HAaXOXKICHWE B TPHUPOIE,
MpUMEeHeHune, Ononormdeckas pois. Porocunares. OpyKTo3a Kak U30Mep MITIOK03bL. Kpaxman
Y [EJUTI0N03a KaK MPUPOIHBIE monMepbl. CTpoeHHe KpaxMalia U eJUT0I036l. Du3ndeckre
U XUMHYECKHE CBOWCTBA Kpaxmasa (THAPOJIN3, KaueCTBEHHAsl PEaKIHsl C HOIO0M)

4.1

A30TCOI[ep>KaHH/Ie OpTaHUYCCKUC COCAUHCHUSA

AMHWHOKHCIIOTBI Kak aM(oTepHbIe OpraHudecKkhe coeanHeHMsI. OU3HIECKHEe U XUMUICCKUE
CBOMCTBa aMHHOKHUCIIOT (Ha TpuUMepe TAUIMHA). bromornyeckoe 3HaueHUE aMHUHOKHUCIIOT.
IlenTuast

4.2

5.1

benku kak mnpuponHBIE BBICOKOMOJIEKYNIApHBIE coeauHeHus. [lepBuuHas, BTOpHUYHAs U
TpPEeTUYHasl CTPYKTypa OenkoB. XMMHYECKHE CBOMCTBAa OCJIKOB: TMIPOSHU3, ACHATYpAaLMs,
KayeCcTBEHHBIC PEaKIUU Ha OEIKH

BricokomouekysipHbIe COEAMHEHUS
OCHOBHbBIC MOHSATHA XHUMHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHWH: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEeHb MOJMMEpHU3allui, CpeAHss MoJeKyasipHas Macca. OCHOBHbBIE

METOABl  CHHTE3a  BBICOKOMOJICKYJSIDHBIX  COCIMHEHUH —  TIONUMEpH3alusi |
TOJIMKOHICHCALIHS

5.2

OKCIepUMEHTAIbHBIE METOABI M3YUYECHHs BEIIECTB M MX IPEBPAILECHUI: O3HAKOMIICHHE C
o0pa3LamMy MPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacc, KaydykoB. [lomyuenue
CHUHTETHYECKOI0 KayuyKa 1 pe3uHbl

11 KJIACC

Kon
1

11

IIpoBepsieMblii 31€eMEeHT CO/IePKAHUSA

Teopernueckue OCHOBBI XUMHHU

XuUMHYECKHH dJleMeHT. AToM. Sapo aroMa, H30TONBL. OJEKTPOHHas 0O0OJOYKa.
DHepreTH4ecKne YpOBHH, IIOJYPOBHH. ATOMHbIe opOuTanu, S-, P-, 0-2IE€MEHTHL

OCoOOCHHOCTH pacIpeieiCHUsT 3JCKTPOHOB MO OpPOMTANIIM B aTOMax DJIEMEHTOB IEPBBIX
YeTBIPEX MEePHOJI0B. DIEKTPOHHAS KOHPUTYpAIUs aTOMOB

1.2

Ilepuonnuecknit 3akoH u Ilepuoguueckas cucremMa XUMHYECKHX dyeMeHTOB [I.1.
MenpeneeBa. CBs3p neproandeckoro 3akoHa M Ileprogudyeckoil CHCTEMBI XUMHYECKHX
anemenToB J[.1. MeHneneeBa ¢ COBpeMEHHOM TeOpHel CTPOEHHs aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS! CBOMCTB XMMHYECKHX 3JIEMEHTOB M OOpa3yeMBIX MMH IPOCTBIX M CIIOKHBIX
BEIIECTB I10 IPyNNaM U NepruojaM. 3Ha4eHHE EPUOINIECKOTr0 3aK0OHa B pa3BUTUHU HAYKH

1.3

CtpoeHne BemecTBa. XHUMHUYECKash CBsI3b. BHIBI XHUMHYECKOW CBSI3M (KOBAJICHTHAS
HETOJISIPHAS U TIOJISIPHAS, HOHHASI, MeTaJuindeckas). IOHbI: KaTHOHBI M1 aHUOHBL. MeXaHU3MbI
00pa3oBaHMsl KOBaJCHTHONH XMMWYECKOW CBsI3M (OOMEHHBIM W JIOHOPHO-aKIENTOPHBIN).
Bonopoanas cBs3b

1.4

BasieHTHOCTE. DIEeKTPOOTpUIIaTeTFHOCTh. CTETICHh OKHCIICHUS

1.5

1.6

BemiectBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BemecTBa. THITBI KPUCTAUTMIECKUX PEIETOK. 3aBHCHMOCTh CBOWMCTBA BEUIECTB OT THIIA
KpucTammueckoi peméTku. Ilonarue o qucnepcHsIx cucreMax. VICTUHHBIE U KOJUTOUIHBIE
pacTBOpBL. MaccoBasi 10JIs BEIIECTBA B PACTBOPE

KJ'IaCCI/I(i)I/IKaL[I/Iﬂ HCOPraHn4CCKux COC,Z[HHCHHﬁ. HOMGHKJ'IaTypa HCOPraHNYCCKUX BCIICCTB




1.7

Xumnueckass peaknusa. Kmaccudukanmss XWMHUECKHX peakUuii B HEOPraHWMYECKOH H
OpraHMYECKOW XUMHUH. 3aKOH COXPAaHEHUS MAacChl BELECTB, 3aKOH COXpaHEHUs u
IIPEBPALLECHUS SHEPIHH IPU XUMUYECKUX PEaKLUIX

1.8

CKOpOCTh peakITiy, e€ 3aBUCUMOCTh OT Pa3IMIHBIX (haKTOPOB

1.9

1.10
111

OOpatumble peakinuu. XHMHUYECKOE paBHOBecue. MDakTophl, BIMSIONIME HA COCTOSHUC
xuMuueckoro paBHosecus. [Ipunuun Jle [llaTenne

OnekTpouTrdeckas aucconmanusi. CHIbHBIE W Clla0ble 3IeKTPoduTH.. Cpema BOIHBIX
pacTBOpPOB BEIIECTB: KKcas, HeWTpanbHas, ieovYHas. Peakiinu HoHHOTO 0OMeHa

OKHCIUTETHHO-BOCCTAHOBUTENBHBIE PEAKITUI
Heopranuueckas xumus

2.1

2.2

Hemeramnsl. Ilonoxxenne HemeTamwioB B [leproanueckoil cuCTeMe XUMUYECKUX 3I1EMEHTOB
.. MenzemneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB. DHU3NYECKHE CBOWCTBA HEMETAILIOB.
AnoTponusi HeMeTaJIoB (Ha MpuMepe KUCIIopoia, cepbl, pocdopa u yrieposaa)
XHUMHUYECKUE CBOMCTBa BaXXKHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3o0Ta, Gocdopa,
yriaepojia W KPeMHHS) M HMX COCAWHCHUN (OKCHUIOB, KHCIOPOJICOJIEPIKAIIUX KHUCIIOT,
BOJIOPOIHBIX coenHeHni). [[puMeHeHrne BaXXHEWITNX HEMETAJUIOB M UX COeINHEHHH

2.3

Merauisl. [Tonoxenne metaiios B [lepuonnueckoit cucteme XuMu4eckux 3nemMeHTos J1.1.
MenpeneeBa. OcOOEHHOCTH CTPOEHUS JEKTPOHHBIX 000JI0YEK aTOMOB MeTainioB. O0mue
¢uznueckue cBoicTBa MeTayoB. CIIaBbl METAIIOB. DJICKTPOXUMHUYECKUAHN P/l HATPSDKESHUN
METAJIIOB

2.4

2.5

XYUMUYECKHE CBOMCTBA BAKHCWIIMX METAUIOB (HATPUM, Kajauid, KaJbI[Uii, MarHui,
ATFOMUHHN, IHHK, XPOM, JKeJIe30, MeJlb) U UX coenuHeHni. OOmie crocoObl MoIydeHus
MeTtaioB. [[puMeHeHe MeTaIOB B OBITY U TEXHUKE

I'eneTnyeckast CBsI3b HEOPraHMYECKUX BEIECTB, MPUHAICKAIINX K Pa3IMIHBIM KIlaccaM
XHUMHA U )KU3Hb

3.1

3.2

3.3

Ponb xumun B o0ecrieueHUM 3KOJOTHYECKOM, SJHEPreTHUECKON U MHIEBOW O€30MacHOCTH,
pa3BUTUM MeauUUHBL. [IoHATHE O Hay4yHBIX METOJAX IO3HAHUS BEIIECTB U XUMHUYECKUX
peaxkuui

[IpencraBnenns 06 OOIMMX HAYYHBIX MPUHIMIIAX MPOMBIILIEHHOTO MOTyYSHUS BAXKHEUIIIIX
BellecTB. UeloBEK B MUPE BEILIECTB U MaTEPHUAJIOB: BaKHEUILINE CTPOUTENIbHbIE MaTEPUAIIbI,
KOHCTPYKIMOHHBIE MaTEpHUalIbl, KPACKH, CTEKJIO, KEpAMHUKa, MaTepUaibl AJi SJIEKTPOHUKH,
HaHOMAaTEepHaJIbl, OPraHUIECKHE U MUHEPAITbHBIE YIOOPEHHSI

XuMmHsT U 3]I0pOBbE 4YEJIOBEKa: MpaBWiIa HCIOJNb30BaHMS JICKAPCTBEHHBIX IIPENaparos,
npaBuiIa 6€30MacHOTO MCIOIh30BaHMsI PenapaToB OBITOBOM XUMHUH B MIOBCETHEBHOM KH3HU




YYEBHO-METO/IMYECKOE OBECIIEYEHUME OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

* Xumus, 10 kiacc/ I'abpuensu O.C., Octpoymon U.I'., Cnaakos C.A., AKITMOHEPHOE OOIIECTBO
«3narenbctBo «IIpocBerieHune

* Xumus, 11 xmace/ I'abpuensn O.C., OctpoymoB U.I'., CnaakoB C.A., AKIIOHEpHOE 00IIECTBO
«M3narenbctBo «IIpocBenieHne

METOJUYECKHUE MATEPHAJIBI U151 YUUTEJA

HubopMaimoHHO-METOIUIECKOE TTMCHMO 00 OCOOEHHOCTSIX MPENOAaBaHus y4eOHOTO IpeaAMEeTa
«Xumusi» B 2025/2026 yue6HOM romay https://edsoo.ru/wp-content/uploads/2025/08/himiya.pdf
MeTtouieckne peKOMEHAAINH 110 U3yUSHHUIO TeMbl «OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKITUN
B IIKOJILHOM Kypce xumu (2024r.) https://edsoo.ru/wp-

content/uploads/2025/02/mr_himiya o _v_r.pdf

Y4eOHo-MeTOqIecKOe 0OecTIedeHre MPOIECCOB MPEIOIaBaHus XUMHUH, OMOJIOTHH, (DU3UKHU Ha
YPOBHSIX OCHOBHOTO OOIIETO M CPEIHETO O0IEro 00pa30BaHus ¢ BKIIFOUEHUEM JIOTIOJTHUTEIILHOTO
MHKeHepHOro KomnoneHTa (2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj komponent.pdf

BaHk 3amaHuii 1715 TEKYIIETo OLICHUBAHUS 110 yYeOHOMY IIpeaMeTy «Xumus» (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/bank _zadanij_himiya_ooo_.pdf

MeTtoaudeckne peKOMEHAAIINH TI0 CO3/IaHUI0 KJIACCOB TEXHOJIOTHIECKOTO ¥ €CTECTBEHHO-HAYIHOTO
npousei 1 KJIaccoB ¢ yriyOJIeHHBIM U3YYeHUEM MaTeMaTuKy, QU3NKHA, XUMUH, OUOJIOTHH B
00111e00pa30BaTENIbHBIX OPraHU3aIUsIX C UCIIOIB30BaHUEM HH(PPACTPYKTYPHI, CO3ITAHHON B paMKax
HaIMOHAIBHOTO TpoekTa «Obpa3oanue» (Ksanrtopuymsl, I T-kyOsr, Touku pocta u np.) (2025 1.)
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol i en_profilej 2025.pdf
Meroauueckue pekomenaarnuu. Opranausanus B3aumoerctus “llkona — By3 — npeanpustue”
(2025 r.) https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p 2025.pdf

IMUDPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
BUBJIMOTEKA ITOK https://mMouypoxu.pd/
T'JIOBAJI-JIAD https://globallab.ru/
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