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IosicHUTEILHAA 3aIIUCKA

Pabouas mporpamma 1mo XMMHH Ha yPOBEHb CPEAHETO 00IIero oopa3oBaHus s
obygaronuxcst 10-11-x kimaccoB YOV «IlepdexT —Tumuazus» pazpaboraHa B COOTBETCTBUHU
¢ TpeOOBaHUSIMMU:

e @epnepanpHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O06 o6pazoBanuu B Poccuiickoii
Denepauuny;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepxkaeHnu GeaepaibHOro
rOCyJJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTa CPEJHETo 00IIero 00pa3oBaHUs»
(c u3MEHEHUAMU, BHECEHHBIMH MpHKa3oM Munmnpocseiienus ot 12.08.2022 Ne
732);

o mpukaza Munnpocsemenus ot 18.05.2023 Ne 371 «O06 yTBepxkacHuu heaeparbHON
00pa30BaTeNbHON MPOTrpaMMbl CPETHETO OOIIET0 00pa30BaHUsY;

o mnpukaza Munmnpocsemienus ot 22.03.2021 Ne 115 «O6 ytBepxkaenuu [lopsaka
OpTaHM3AIMH U OCYIICCTBIICHUS 00pa30BaTECILHON JIEATEIIFHOCTH 110 OCHOBHBIM
o011eo0pa3oBaTeIbHBIM IIPOrpaMMaM — 00pa3oBaTeIbHBIM MIPOrpaMMaM
Ha4aJIbHOTO OOIIIEr0, OCHOBHOT'O OOIIETO M CPEHEro 00111ero 00pa3oBaHusy;

o Konnenuuu npenogaBanus y4eOHOTO npeameTa « XUuMHus»;

o KoHuenuuu 3K0i0ruyeckoro oopa3oBaHust B cucTeMe o01iero oopa3oBaHus;

e CII 2.4.3648-20 «CaHUTapHO-3MTHIEMHOJOTHYECKHE TPSOOBAHUS K OPTaHU3AIUSIM
BOCTIMTAHUS U O0YYEHUS, OTJBIXA M O3JOPOBJICHUS JCTCH U MOJIOICIKIY,
YTBEPKACHHBIX IOCTAHOBJICHHEM TIJIABHOTO caHUTapHOTro Bpaya oT 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «I'uruennueckre HOpMaTUBBI U TPeOOBaHUSI K 00ECIICUECHHUIO
Oe3omacHOCTH U (WK) OE3BPEIHOCTH ISl YelIOBEKa (hPaKTOPOB CPEbl OOUTAHUS,
YTBEPKACHHBIX IOCTAHOBJICHHEM TIJIABHOTO cCaHUTapHOTro Bpaya oT 28.01.2021 Ne
2;

e y4eOHOTO TUIaHa CPETHETO O0IIero 00pa3oBaHus, YTBEPKIEHHOT0 npukazoM YOY
«IleppekT-rumuazus»;

e (enepanbHOl paboueil mporpaMmbl O yueOHOMY IpeaMeTy «XUMHs» 0a30BOT0o
YPOBHSI.

Pabouas nporpamma opreHTHpOBaHa Ha L[€€BbIE IPUOPUTETHI, CHOPMYITHPOBAHHbBIE B
¢benepanbHO pabodeil mporpaMMe BOCIIUTaHUA U B pabouelt mporpamMme BocnuTanus YOY
«Ilepdext —TumHaA3USD.

[IporpaMMa 1o XUMUU Ha YpPOBHE CpeHEro 00I1ero 0opazoBaHus pa3padoTaHa HA OCHOBE
®denepanbHOTO 3aK0HA OT 29.12.2012 No 273-D3 «O6 ob6pazoBanuu B Poccuiickoit
®denepannn», TpeOOBaHUN K pe3ysbTaTaM OCBOCHUS (eiepanbHOi 00pa3oBaTeIbHOM
nmporpamMmmsl cpeaHero oomiero oopasosanus (POIT COO), npencraBieHHbix B eepaabHOM
rocyaapcTBeHHOM oOpa3oBatenbHoM ctanaapte COO, ¢ yuetom KoHnenimu npenoiaBanus
y4eOHOr0 npeameTa «XuMus» B 00pa3oBaTelbHbIX opranu3anusax Poccuiickoni deneparmy,
peaM3yIONINX OCHOBHBIE 00pa30BaTeIbHbIC TPOTPAMMBI, U OCHOBHBIX TOJIOKEHUH
«Ctparerun pa3Butus Bocniutanus B Poccuiickoit @eaeparuu Ha mepuon a0 2025 romga»
(pacnopspxenue [IpaButensctBa PO ot 29.05.2015 Ne 996-p).

OcCHOBY OJIX0I0B K pa3paboTKe MporpaMMbl 0 XUMHUH, K ONPEAEICHUIO O0IIel CTpaTeruu
oOy4deHus1, BOCIIUTAHUS U Pa3BUTHsI 00YUAIOIINXCS CPECTBAMHU Y4eOHOTO peameTa



«Xumust» aia 10-11 kmaccoB Ha 6a30BOM yPOBHE COCTABUIIN KOHIIETITYaIbHBIC TTOJI0KECHUS
@I'OC COO o B3auM000yCIOBICHHOCTH LIEJIEH, COACPIKaHMs, PE3YIbTATOB 0OyUYECHUS U
TpeOOBaHUI K YPOBHIO MIOJTOTOBKH BBIITYCKHHKOB.

Xumuueckoe 00pa3oBaHue, MOTydyaeMOe BBIITYCKHUKaMU 00111e00pa3oBaTeIbHON
OpraHu3allH, SBISETCS HEOThEMIIEMOH YacThio X 00pa3oBaHHOCTH. OHO CITY)KUT
3aBEpPIIAIOIIMM ITAIIOM Peai3alii Ha COOTBETCTBYIONIEM €My 0a30BOM YPOBHE KIIFOUECBBIX
[IEHHOCTEH, MPUCYIIUX IIETIOCTHON CHCTEME XUMUYECKOTO 00pa30BaHus. DTU [IEHHOCTH
KacaroTCsl MO3HAHMSI 3aKOHOB MTPHPOIbI, (POPMHUPOBAHUS MEPOBO33PEHHS U OOIIEH KYIbTYPhI
YeJIOBEKa, a TAKXKE SKOJIOTUYECKH 0O0CHOBAaHHOT'O OTHOLICHHUS K CBOEMY 3/I0POBBIO
PUPOJHOH cpene. Peanu3yercs xumuueckoe 00pa3oBaHUE 00YYAOLIMXCS HA YPOBHE
cpeaHero o0Iero oopazoBaHus CPEeICTBAMU yUEOHOTO MpeMeTa « XUMHUS», COJEPKAHUE U
MOCTPOEHHE KOTOPOTO OIPE/ICNICHBI B IIPOTPAMME 110 XUMHUH C YYETOM CIICIUPUKN HAYKU
XUMHH, €€ 3HAUCHUA B IO3HAHUUW NPUPOJLI U B MaTepHaﬂbHOﬁ KU3HU O6H.[CCTBa, a TaK¥Xe C
Y4eTOM OOIIUX IIeJIel U MPUHIIAIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSTHIE CUCTEMBI
cpennero obmiero oopazoBanus B Poccutickoii denepanuu.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0coOyr0 poiib B COBPEMEHHOMN
LMBUJIM3ALMH, B CO3/IaHUM HOBOM 0a3bl MaTepuaibHON KyJibTypbl. OHa BHOCUT CBOM BKJIaJ B
(dbopMHpOBaHKE PALMOHAIBHOTO HAyYHOT'O MBILUICHHS], B CO3/IaHUE LIEIOCTHOTO
IIpe/ICTaBICHMs 00 OKPY’KAIOLIEM MHUPE KaK O €IMHCTBE IPUPOJIbI U YEIIOBEKA, KOTOPOE
¢dopmMHpyeTcss B XUMUH HA OCHOBE IOHUMaHMsI BELIECTBEHHOI'O COCTaBa OKPYKAOLIEro MUpA,
OCO3HAHUS B3aUMOCBSI3U MEXY CTPOCHHUEM BEILIECTB, X CBOMCTBAMM U BO3MOKHBIMU
00J1aCTsIMU TPUMEHEHHUS.

TecHo B3aMMOEHCTBYS C IPYT'MMHU €CTECTBEHHBIMU HayKaMHU, XUMHUS CTajla HEOThEMIIEMOM
4acTbI0 MUPOBOM KYJIbTYPbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO TPY/1a U )KU3HU KaXKJ10T0
yyieHa oOuiectBa. CoBpeMeHHasi XUMUS KaK HayKa cO3uJaTesbHas, Kak HayKa BBICOKUX
TEXHOJIOTUI HallpaBJeHa Ha PELIECHUE I100aJIbHBIX TPOOJIEM YCTOHYMBOIO pa3BUTHUS
YeJI0BEYECTBA — ChIPHEBOM, SHEPIreTUYECKOH, MMUIIEBOH, IKOJIOTHYECKOI 0€30MacHOCTH U
OXpaHBbI 37J0POBbSI.

B cooTBeTcTBUM ¢ 00OLIMMU LETSIMU M IPUHIMIIAMU CPETHETO 00IIEero 00pa3oBaHus
coznepkanue npeamera « Xumus» (10—11-e kimaccel, 0a30BbIi ypOBEHb U3YUCHHS)
OPHEHTHPOBAHO NMPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOJATOTOBKY O0Yy4aIOmInXCs,
HEO0OXOIUMYIO UM JUIsl BBIPAaOOTKH MUPOBO33PEHUYECKHX OPUEHTUPOB, YCIIEITHOTO
BKJIFOUEHHS B )KU3HBb COLIMYMA, MTPOIOIDKEHHSI 00pa30BaHuUs B Pa3IMUHBIX 00JIACTAX, HE
CBA3aHHBIX HETIOCPECACTBCHHO C XUMUEH.

CocTaBnsomuMy mpeaMeTa « XuMus» sBISIFOTCS 0a30Bble Kypehl — « OpraHnyeckas XUMUsD)
n «O01as 1 HeopraHUYecKasi XUMUS, OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX
SIBJSIFOTCSI OCHOBBI 0230BOM HAayKH: CHCTEMa 3HAHUH 110 HEOPraHWYeCKo Xumuu (¢
BKJIFOUCHHEM 3HAHUH U3 00IIeH XUMUK) U OpraHMYecKoil XuMuu. GopMUpoBaHUe TaHHON
CUCTEMBbI 3HAaHUH MPU U3yUYEHUHU IIpeIMeTa 00ecrieunBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO
MHOTr000pa3us BEeIeCTB Ha OCHOBE OOIIUX MOHATUH, 3aKOHOB U TEOPUNA XUMUH.

CrpykTypa coaepkanus KypcoB — «Oprannueckast XuMusi» u «O01as 1 HeopraHuuecKas
XUMHS» c(hOpMHUPOBaHA B MPOTrpaMMe M0 XUMHUHU Ha OCHOBE CUCTEMHOTO MOAX0/1a K
M3YyYEHHUI0 Y4eOHOro MaTepHaia U 00ycIoBIeHa UCTOPUYECKH 0OOCHOBAaHHBIM Pa3BUTHEM
3HaHUH Ha OIPEJEIICHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHu4ecKOil XUMUHU



BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIACCUYECKOM TEOPUH CTPOSHUSI OPTaHUYECKUX
COCIMHEHMH, a TAK)KE HA YPOBHE CTEPEOXUMHUUECKUX U DJICKTPOHHBIX IIPEACTABICHUM O
cTpoeHuu BeuecTs. CBeieHUs 00 N3yyaeMbIX B Kypce BELECTBAaX JAIOTCs B pa3BUTHH — OT
YTJIEBOAOPOIOB JI0 CIOKHBIX OMOJIOIMYECKH aKTUBHBIX COeIMHEHMA. B Kypce opranndyeckoi
XMMHUU TOJTYy4ar0T pa3BUTHE CPOPMUPOBAHHBIEC HA YPOBHE OCHOBHOI'O 00ILEro 00pa3oBaHUs
NepBOHAYAIbHBIEC IPECTABICHUS O XUMUYECKON CBSI3H, KIIACCH(PUKAIIMOHHBIX IPU3HAKAX
BELIECTB, 3aBUCUMOCTH CBOMCTB BEIECTB OT UX CTPOEHUS, O XMMUYECKON PEaKILIHH.

ITox HOBBIM yTJIOM 3peHus B peaMeTe « XUMHus» 0a30BOr0 YPOBHS paccMaTpUBaeTCs
M3Y4YEHHBII Ha YPOBHE OCHOBHOI'O O0IIEr0 00pa30BaHUsl TEOPETUUECKUN MaTeEpual U
(aKTOJIOrMUECKUE CBEJICHHsS O BELIECTBAaX U XUMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B
Kypce «O01as 1 HeopraHu4eckas XuMusD» 00ydaroMMes IPEAOCTaBISAETCS BOZMOKHOCTh
0CO3HaTh 3HaYECHUE MEPUOAUUYECKOrO 3aKOHA € OOIIETEOPETUYECKUX U METO0JI0IMUECKUX
MO3UILINH, TITy0Ke MOHATh HCTOPUYECKOE U3MEHEHNE (PYHKLIUH 3TOr0 3aKOHA — OT
00001I1aroIIeH 10 00BIACHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMM O BaKHEUILINX BEIIECTBAX, UX COCTABE, CTPOEHHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAK)KE O XUMHUYECKUX PEAKIUAX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSIX
MPOTEKaHUS JOTMONHseTCs B Kypcax 10-x u 11-x kiaccoB aiieMeHTaMu COCpKaHUS,
HUMEIOIIUMH KYJIbTYPOJIOTUYECKUI U MPUKIIATHON XapakTep. DTU 3HAHUS CIOCOOCTBYIOT
MMOHMMAHHUIO B3aMMOCBSI3U XUMUU C APYTUMHU HAyKaMH, PaCKPBIBAIOT €€ POJIb B
M03HABATEIBHON U MPAKTUYECKON NEATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCITUTAHUIO
YBa)KEHHUS K TIPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUH U MPAKTUICCKUX MPUIIOKCHUN XUMHH,
MIOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO U JMYHOCTHO 3HAYHMBIX
po0IeMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKU OCMBICITUBATH NH(POPMAITUIO U IPUMECHSTH €€
JUTS TIOTIOJTHEH U 3HAHUH, pENICHUs] MHTEJUIEKTYJIbHBIX U SKCIIEPUMEHTAIbHBIX
HCCIIe0BATENbCKUX 3a1a4. B 11emnom copepxanue yueOHOTo mpeamera « XUMHs TaHHOTO
YPOBHS U3Y4YEHHUS OPUEHTUPOBAHO HA (HOPMHUPOBaAHHE Y O0YUAIOLIUXCS MUPOBO33PEHYECKOM
OCHOBBI JJIsl TOHUMaHUS PHIIOCOPCKUX UICH, TAKUX KaK: MaTePHAILHOE STUHCTBO
HEOPTaHMYECKOTO M OPTaHUYEeCKOT0 MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM
Y CTPOCHHEM, TTO3HABAEMOCTh TPUPOHBIX SIBIICHUN ITyTEM IKCIIEPUMEHTA U PEIICHUS
MIPOTUBOPEUYUI MEXKYy HOBBIMU (DAKTAMH U TEOPETHUECKUMH MPEANOCHIIKAMHU, OCO3HAHUE
POJIM XMMHUH B PELLIEHUH 3KOJOTUYECKUX MPOOIIEM, a TaKkKe MpodsieM cOepexeHHs
SHEPTreTUUYECKUX PECYPCOB, CHIPbSI, CO3/IaHUSI HOBBIX TEXHOJIOTUN U MaTEPHUAJIOB.

B nnane perienus 3a1a4 BOCIIUTAHUS, Pa3BUTHSI U COLIMATU3ALMN O0yYaIOIIUXCS IPUHATHIC
MPOrPaMMO¥ TT0 XHMHH TTOJIXOJTBI K OMIPEICIICHUIO COACPKAHMS M IIOCTPOCHHS ITPEMETA
MperycMaTpuBaT GOPMHUPOBAHHE YHUBEPCATBHBIX YUEOHBIX JEHCTBHM, MEIOIUX 0a30BOE
3HAYEHUE JIJIS PA3]IMIHBIX BHJIOB JICATCILHOCTH: PEIICHUS TPOOJIeM, IIONCKA, aHATN3a U
00paboTKku nHGOpMAIUH, HEOOXOIUMBIX I TPUOOPETEHUS ObITa MPAKTUIECKON 1
HUCCIEN0BATENLCKON NEITEILHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B IIO3HAHUY XUMHUH.

B npaktuke npernoiaBaHusl XUMHU Kak Ha YPOBHE OCHOBHOTO 0011Iero 00pa30BaHus, Tak U Ha
YPOBHE CpeJHEro o0miero 00pa3oBaHus, IpH ONPEAEICHUN COAEPKATEIBHOM
XapaKTEPUCTUKHU LEJIEN U3YYEHUS IIPEAMETA HAIPABICHUEM IIEPBOCTEIIEHHON 3HAYUMOCTH
TPaJAULIMOHHO NIpU3HaeTCs POPMUPOBAHUE OCHOB XUMUYECKOW HAyKH Kak 00JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHHUS, IPAKTUYECKOU EATEIbHOCTH YEJIOBEKA U KaK OJHOIO U3
KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. C METOANYECKON TOYKH 3PEHUS TAKOU MOAXO0M K
ONPEIEICHUIO LIeJIEH U3YYCHUS IIPEAMETA SBIISIETCS BIIOJIHE ONPABIaHHBIM.



CornacHo TaHHOW TOYKE 3PEHHsI TJIABHBIMH IIEISIMH U3yUYEHHs TIpeaMeTa « XUMHUs» Ha
06azoBom ypoBHe (10—11-¢ Ki1acchl) SBISIOTCS:

e (popMUPOBaHNE CUCTEMbl XUMUYECKUX 3HAHUIA KaK BKHEUIIIEH COCTABIISIFOIICH
€CTECTBEHHO-HAyYHOU KapTUHBI MUPA, B OCHOBE KOTOPOH JIEXKAT KIFOUYEBbIE
NOHATHS, (pyHIaMEHTaIbHBIC 3aKOHBI U TEOPUU XUMHUH, OCBOCHHE SI3bIKa HAYKH,
YCBOEHHE U TTOHUMaHUE CYUTHOCTHU AOCTYMHBIX 00001IEHNH MUPOBO33PEHUECKOTO
XapakTepa, 03HAKOMJICHUE C UICTOPUEN UX Pa3BUTHUA U CTAHOBJICHUS,

e (opMUpOBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX O3HAHUS
BEIIECTB M XMMUYECKHUX PeaKLuil, HeOOXOAUMBIX JIJIsl IPHOOPETEHUST yMEHUI
OPUEHTHPOBATHCS B MUPE BEILIECTB U XUMUUYECKHX SBJICHHUM, UMEIOIIUX MECTO B
IIPUPOJE, B IPAKTUYECKON U IOBCEAHEBHOM KU3HU;

e Ppa3BUTHE YMEHHI U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOJIIOICHUEM U
00BSICHEHHEM XMMHUYECKOTO IKCIIEPUMEHTA, COOJII0ACHNEM MPaBHII 6€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, cogepxaTenbHas XapakTepUCTHUKA LIeJIeH U 3a/1a4 U3y4eHUs IIpeIMETa B
IporpamMMe o XMMUHU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU
IIPUOPUTETAMHU B CUCTEME CpeiHEro oouero oopasoanusi. Ceroass B penoJjaBaHuu XUMUU
B OOJIbLICH CTENEHN OTAAeTCs MPEANOYTECHUE IPAKTUYECKON KOMIIOHEHTE CO/IepKaHHs
00y4YeHHs, OPHCHTUPOBAHHOM Ha TIOJrOTOBKY BBIITYCKHHKA 00I11€00pa30BaTeIbHOM
OpraHu3al|Hy, BIaJCI0IIEro He HAOOPOM 3HaHUH, a GYHKIIMOHAIBLHON IPAMOTHOCTBIO, TO
€CTb c11I0cO0aMU M YMEHUSIMU aKTUBHOTO MOJIYUYEHUs 3HAaHUM U IPUMEHEHUS UX B pealbHON
KU3HU JUI PELICHNs NIPAKTUYECKUX 3a/1a4.

B cBs3u ¢ aTUM IIpU U3YUYCHUU IIPEAMECTA «XUMUS AOMUHHPYIOIICC 3HAUCHUC HpI/IO6peTaIOT
TAKUE LeIN U 3aJa4H, KaK:

e ajamnTainus oOydaroluxcs K YCIOBUSIM JUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
(opMHUPOBaHNE UHTEIJIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K
camM000pa30BaHUI0, COTPYTHUUECTBY, CAMOCTOSITEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHmi B KOHKPETHBIX JKU3HEHHBIX CUTYAIUSX, CBI3aHHBIX C BEMIECTBAMH H UX
IPUMEHEHHEM,;

e (opmHpOBaHHE Yy 00YYAIOIINXCS KITFOUSBBIX HABBIKOB (KITFOYEBBIX KOMIIETCHIINH),
UMEIOIMX YHUBEPCAIbHOE 3HAUE€HHUE [T PA3INYHBIX BUIOB J1€ATEIbHOCTH!
perieHus rnpo0ieM, moucka, aHainu3a 1 00padoTku nHpopmauu, He0OXOJUMBIX
JUI IpUOOpETEHNs ONbITa IEITELHOCTH, KOTOpasi 3aHUMAeT BaXKHOE MECTO B
MO3HAHUU XUMHH, a TAKXKE JJIS1 OLIEHKH C TTO3UI[UHA DKOIOTHYECKO 0€301aCHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOLIECCOB Ha OPraHMU3M YelloBeKa U
IPUPOJIHYIO CPENY;

e pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPYECKUX
CIOCOOHOCTEHN 00yUaroNIMXCs: CIOCOOHOCTH CaMOCTOSITENILHO MMPUOOPETATh HOBBIE
3HaHUS 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU NOTPEOHOCTSIMH, UCTIOIb30BaTh
COBpeMeHHbIE HH(POPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIONCKA U aHAIN3a y4eOHOH 1
HAYYHO-TIONYJISIPHON MHPOPMALIMU XUMHYECKOTO COJIEPKAHUS;

e (opMUpPOBaHUE U Pa3BUTHE Y 00YUYAIOUINXCS ACCOLIMATUBHOTO U JIOTHYECKOTO
MBILIIEHHs], HAOII0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOUMBI, B YACTHOCTH, MIPH MJIAHUPOBAHUH U MTPOBEIEHUU XUMUYECKOTO
HKCIIEPUMEHTA,



e BOCIHTaHUE y 00y4aromuxcsl yOeKJEeHHOCTH B TYMAHUCTHYECKOW HaPaBIEHHOCTH
XMMHH, €€ BXKHOH POJIM B PEIICHUH TTI00AIBHBIX MPOOJIeM PalliOHATBHOTO
IIPUPOIONOIIL30BaHU, TIOIIOJIHEHUS DHEPIETHUECKUX PECYPCOB M COXPaHEHUS
NPUPOJHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OEpEKHOTO OTHOIICHUS K
IPUPOJIE U CBOEMY 3/I0POBbIO, A TAKXKE MPUOOPETEHHSI OIIbITA UCIOJIb30BAHUS
MIOJTyYE€HHBIX 3HAaHUH JJI IPUHATHS IPAMOTHBIX PEIICHUN B CUTYaLUsX,
CBSI3aHHBIX C XMMUYECKUMH SIBJICHUSIMU.

B yueOHOM maHe cpeanero oouiero oopa3zoBaHus npeaMer « XumMus» 6a30BOro ypoBHS
BXOJIUT B COCTaB IIpeIMETHON 001acTH «EcTeCTBEHHO-HAYUHBIE IPEAMETHD».

OO0r11ee YKMCII0 YacoB, OTBECHHBIX [T H3YYCHHUS] XMMHUH, Ha 0a30BOM YPOBHE CPEIHETO
obrero oopaszoBanust cocranisier 68 yacos: B 10-m kiacce — 34 vaca (1 gac B Hepenio), B 11-
M Kimacce — 34 gaca (1 gac B HeZeIo).

J1g peanuzanuy mporpaMMbl UCTIONIB3YIOTCS Y4€OHUKH, JOMYIIEHHBIE K UCIIOJIb30BAHUIO
MIPU peai3alii UMEIOIIUX TOCYAapCTBEHHYIO aKKPEIUTALUI0 00pa30BaTeIbHbIX IPOTrpaMM
Ha4yaJbHOTO OOIIEr0, OCHOBHOT'O OOIIET0, CPeIHEro 00IIero 00pa3oBaHus OpraHU3alUsIMH,

OCYIIECTBISIONIMMU 00Pa30BaTEeNbHYIO NEATEILHOCTD, TPUKa30M MHHITPOCBEIICHHS OT
21.09.2022 Ne 858:

e Xumus, 10 knace/ I'abpuensu O.C., Octpoymos WU.I'., Cnaakos C.A., AO
«3narenscTBo "[IpocBenienuey;

e Xumus, 11 knace/ I'abpuensu O.C., Octpoymos WU.I'., Cnaakos C.A., AO
«3narenscTBo "[Ipocsemnienue».

DNEKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI, JOMYIICHHBIE K UCTIOIh30BAHUIO TIPH

pea3alnuy UMEIOLIUX FOCyAapCTBEHHYIO aKKpeIUTaIui0 00pa3oBaTeNbHbIX

MporpamMm Ha4aJIbHOT'O OOIIET0, OCHOBHOTO 00IIIEro, CPeAHEro o01Iero 0opa3oBaHus

npukazoM Munmnpocsemenus ot 02.08.2022 Ne 653:

e DIEKTPOHHBIN 00pa3oBaTeNbHBIN pecypce «Jlomamnue 3aganus. CpeaHee ooiiee
oOpa3zoBanue. Xumus», 10-11 knace, AO «M3marenscTBo "IIpocBemnienue’y;

o Tpenaxep «Ob6maxo 3uanuity. Xumus. 10 knacc, OO0 «Duzukon Jlad»,

o Tpenaxep «Ob6naxo 3Hanui». Xumus. 11 kmacc, OO0 «Duzukon JIad».

Ilnanupyembie pe3yJIbTaThl OCBOCHUS Y4eOHOI0 MpeaMera

JINYHOCTHBIE pPe3y/IbTATHI

®I'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yJIbTaTaM OCBOECHUS 00YYarOIUMUCS
porpamMmm cpeaHero obImero 00pa3oBaHus (JIMYHOCTHBIM, METAIPEIMETHBIM H
npeaMeTHbIM). HayuHo-MeTomnueckol OCHOBOM /s pa3pab0TKH INIAHUPYEMBIX pe3yIbTaTOB
OCBOCHHMS TIPOTPAMM CPETHET0 00IIeTr0 00pa30BaHUS SIBISETCS CUCTEMHO-/IEITEIbHOCTHBIN
MOJIXO/.

B cooTBeTcTBUM € CUCTEMHO-AEATENHHOCTHBIM MTOAXOA0M B CTPYKTYPE JIMYHOCTHBIX
PE3yJIbTaTOB OCBOEHUS MpeaMeTa « XUMUD Ha YPOBHE CPEAHET0 00111ero o0pa3zoBaHus
BBIJICJICHBI CJIEIYIOIINE COCTABIISIOIINE:



e 0CO3HaHUE O0YYAIOITUMUCS POCCHUICKOMN TPaXTAaHCKON UACHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOTIPE/ICICHUIO;

e HAJIMYHME MOTHUBAIMH K OOYUYCHHIO;

e IIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUHN JIMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH M HICTOPUYECKUX TPAIUIIUNA 0a30BOM HAYKH XHUMUH,

e TOTOBHOCTH M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOCH
JEATEeTLHOCTH IIEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKAMH, IMPUCYIIIMMH IEJIOCTHOM
CUCTEME XMMHUYECKOTro 00pa3oBaHus,

e HAJIMYHE MPABOCO3HAHMS SKOJIOTHYECKOW KYJIBTYPhI U CIOCOOHOCTH CTaBUTH LIETH U
CTpOI/ITB JKHNU3HCHHBIC I1JIaHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa « XUMHUS» TOCTUTAIOTCS B €IUHCTBE yUeOHOM
U BOCIIMTATEIBHOU AESITEIbHOCTA B COOTBETCTBUU C TYMAHUCTUYECKUMH,
COLIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIECHHOCTSIMU U UJI€allaMU POCCUICKOTO
IpakJaHCKOI0 OOIeCTBa, MPUHATHIMU B O0ILIECTBE HOPMaMHM U MPaBUJIaMU IOBEACHUS,
CIIOCOOCTBYIOIIMMH ITPOIIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHSI U HDABCTBEHHOT'O
CTaHOBJICHUS JIMYHOCTU O0YyYarOIUXCS.

JIM9HOCTHBIE PE3yIIbTAThl OCBOCHHUS MPEAMETa « XUMUS OTPAXKAIOT CPOPMUPOBAHHOCTH
OTIbITa MO3HABATEIHHON U MPAKTUYECKOM eATETHbHOCTH 00YUaIOUINXCs M0 pealn3aluu
MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCJIEC B YaCTHU:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

e OCO3HaHUS 00YYaIOIIUMHCSA CBOMX KOHCTUTYLIMOHHBIX IIPAB U 0053aHHOCTEH,
YBaXEHUS K 3aKOHY U IIPABOIIOPSIKY;

e TPEACTABIICHUS O COLMAIBHBIX HOPMax M NPaBUIIAX MEKIMYHOCTHBIX OTHOLIEHUH B
KOJUIEKTHUBE;

e TOTOBHOCTH K COBMECTHOW TBOPYECKOH IEATEILHOCTH IIPH CO3/1aHUM YUEOHbBIX
IIPOEKTOB, PELIEHUH YUEOHBIX U MIO3HABATEIbHBIX 33/1a4, BHIITOJIHEHUN
XUMHUYECKHUX IKCIIEPUMEHTOB;

e CNOCOOHOCTH NMOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI
JPYTUX MU aHAJTU3€ PAa3IMUHBIX BUJIOB YU€OHOH /1€ TENbHOCTH,

2) IaTPUOTHYECKOT0 BOCIUTAHUSA

e I[EHHOCTHOI'O OTHOUICHUS K UCTOPUYECKOMY U HAyYHOMY HACJIEIUIO OT€YECTBEHHOU
XUMUH;

e YB@KEHUS K MPOILIECCY TBOPUECTBA B 00JACTU TEOPUU U MPAKTHUECKOTO
IIPUMEHEHHUs XUMUH, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAYKH €CTh PE3yJIbTaT
JUINTENIbHBIX HAOJII0I€HUH, KPOIOTIIMBBIX AKCIIEPUMEHTAIbHBIX TTOUCKOB,
IIOCTOSIHHOTO TPY/a YYEHBIX U IIPAKTHUKOB,;

e UHTEpEca U M03HABATEIbHBIX MOTUBOB B IIOJYYEHUH U MTOCJIECAYIOLIEM aHAIN3E
MH(pOpPMALIUHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOW XUMUH;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMA:

e HPABCTBCHHOTI'O CO3HAHUs, STUYCCKOTO NOBEACHUS,



e CIIOCOOHOCTH OIICHUBATH CUTyalluH, CBA3AHHBIC C XUMUUYCCKHNMU SABJICHUAMU, U
MNPUHHUMATh OCO3HAHHBIC PCIICHHA, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHLIC
HOPMBI U ICHHOCTH,

e TOTOBHOCTH OLCHHBATL CBOC MOBCACHUC U MOCTYIIKHN CBOUX TOBapI/IH_Ieﬁ C HO3I/II_II/II7I
HPABCTBCHHBIX U IIPAaBOBBIX HOPM M OCO3HAHHE HOCJ'Ie,Z[CTBI/Iﬁ 3THUX MOCTYIIKOB,

4) popMHUPOBAHUS KYJIbTYPbI 310POBbS:

e TIOHMMAaHUs IIEHHOCTEH 370POBOT0 U 0E30MaCHOTO 00pa3a KU3HU, HEOOXOAMMOCTH
OTBETCTBEHHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3MUECKOMY U IICUXHYECKOMY
3JI0pPOBBIO;

e coOJ0IeHUsI PABHIT 0€3011aCHOTO OOpAIEHUs C BEIIECTBAMHU B OBITY,
IIOBCEJHEBHOM KU3HU U B TPYIOBOH ACATEIBHOCTH;

e TIOHMMAaHUS IICHHOCTH MPABUJ HHIWBHYaJILHOTO H KOJUICKTHBHOTO OE30IacHOTO
MOBEJICHUS B CUTYAIIUSX, YTPOKAIOIIUX 3I0POBBIO M KU3HU JTFO/ICH;

e OCO3HAHUS MMOCICACTBUN U HEIPUATHS BPEIHBIX MPUBBIUCK (YIIOTPEOICHUS
QIIKOTO0JIs, HAPKOTUKOB, KypPECHUS);

5) Tpy10BOT0 BOCIIMTAHUSI:

e KOMMYHHUKATHBHON KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATEIHCKON ACATEIHHOCTH,
00I11IeCTBEHHO T0JIE3HOM, TBOPUYECKON U APYTHX BUJIAX ACSITEIBHOCTH;

e YCTAaHOBKHM Ha aKTUBHOE€ y4aCTHE B PEHICHUH MPAKTUYECKUX 3a/1a4 COIUAIBHON
HaMpaBJICHHOCTH (B paMKax CBOETO KJiacca, IIKOJIbI);

e HHTEpeca K MPaKTUYECKOMY M3YUYCHHIO MPOQECCHil pa3IM4YHOrO poja, B TOM YHUCIIe
Ha OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUN 110 XUMHH,

e YBaOXEHUS K TPYAY, JIIOASIM TPyJa U pe3ysibTaTaM TPYIO0BOU JIEATEIbHOCTH;

e TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUIYATHHOM TPAEKTOPUU 00pa30BaHMUs,
Oynyieit npodeccuu U peanuzanud cOOCTBEHHBIX )KM3HEHHBIX IJIAHOB C YUE€TOM
JUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XUMHUHU, HHTEPECOB U MOTPEOHOCTEN
o011ecTBa;

6) 3K0JOrH4eCKOro BOCIIUTAHMSA:

e SKOJIOTHYECKH L1€JIeCO00pa3HOro OTHOLIEHHS K IPUPO/IE, KaK HCTOYHUKY
CyIIIECTBOBAHUS KU3HU Ha 3eMIIe;

e TIOHMMAaHUS II100ATBHOIO XapaKTepa FIKOJIOTHYECKUX MPOOIIEM, BIUSHUS
HDKOHOMHYECKHX IIPOLIECCOB HA COCTOSIHUE PUPOJAHON U COLUAIBHOU CpEIbl;

e OCO3HaHUS HEOOXOJMMOCTH HUCIOIb30BAHUS JOCTHKEHUNH XUMHUU JUIsI peILICHUS
BOIIPOCOB PallMOHAIBHOTO MPUPOIONIOJIB30BAHUSA;

e AKTMBHOI'O HEIPUATHUSA ACUCTBUH, IPUHOCALLUX BPE OKPYKAOLIEH IPUPOIHOU
cpelie, yMeHUsl IPOrHO3UPOBaTh HEOIAronpusTHbIE HKOJIOTMYECKUE TIOCTIEICTBUS
IIPEANPUHUMAEMBIX JCHCTBUN U NIPEAOTBPAILATh UX;

e HAJIM4YMS PAa3BUTOTO HKOJIOTHYECKOTO MBIIIIECHUS, SKOJOTHYECKON KYJIbTYPBbI, OIbITa
JIEATEIbHOCTH DKOJIOTMYECKON HANPABICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS UMHU
B [I03HABATEJIbHON, KOMMYHUKATUBHOMN M COILIMAIbHOM MpPaKTUKE, CHOCOOHOCTH U
YMEHHUSI aKTUBHO TPOTUBOCTOSTH UJICOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOT'0 MO3HAHMS:



e c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU M OOIIECTBEHHOU MPAKTUKHY,

e TIOHUMAaHUJ CIIeIU(PUKA XUMUU KaK HAyKH, OCO3HAHUS €€ POJIu B (HOPMUPOBAHUH
paIMoOHATBHOTO HAYYHOTO MBIIIICHUS, CO3/IaHUU IIEJIOCTHOTO MIPEICTABICHHS 00
OKPY’KaIOIIEeM MHUPE KaK O €IMHCTBE PHUPOIBI U YEJIOBEKA, B MO3HAHUHT
MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUU MPOOIeM COXpaHEHUS TPUPOTHOTO
paBHOBECHS,

e YOEXIEHHOCTH B 0CO0OI 3HAYUMOCTH XMMHH JJIsl COBPEMEHHOU ITMBIIIM3AINN: B €€
T'YMaHUCTHYECKON HAIIPABJICHHOCTHU U BAXKHOW POJIM B CO3JJaHUU HOBOM 0a3bI
MaTepUaIbHOU KYJIbTYPbI, PEIICHUH II00ATLHBIX IPOOJIEM YCTONYHUBOTO Pa3BUTHUS
YEJI0OBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM, MUILIEBON M IKOJOTHUYECKON
0€30MacHOCTH, B pa3BUTUU MEJIULIUHBI, 00ECIIEYEHUH YCIIOBUN YCIIEITHOTO TPyAa U
9KOJIOTUYECKH KOMGOPTHON KU3HH KaXKJI0T0 YjeHa OOIIEeCTRa,

e ECTECTBEHHO-HAyYHOM I'PaMOTHOCTH: TOHMMAaHUs CYIIIHOCTH METO/I0B IMO3HAHMUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH MCIIOIL30BATh MOTy4yaeMbIe
3HAHUS IS aHAIIW3a U OOBSICHEHHUS SIBJICHUN OKPYKAIOLIEro Mupa u
MPOUCXOSAIINX B HEM U3MEHEHUI, yMEHHUSI J1eaTh 000CHOBAHHBIE 3aKIIOYCHUSI Ha
OCHOBE HaYYHBIX (DAKTOB U UMEIOIIUXCS JAHHBIX C IEbIO MOTYUYEHUS
JIOCTOBEPHBIX BBIBOJIOB,;

e CIIOCOOHOCTH CaMOCTOSITEIFHO UCIIOIh30BaTh XUMUICCKUE 3HAHUS JIJIST PEIICHUS
po0JieM B peaTbHBIX )KU3HEHHBIX CUTYyAIHSIX;

e UHTEpeca K MO3HAHUIO U MCCIIEIOBATEIHCKON e TEIHHOCTH;

e TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHUIO,
K aKTHBHOMY ITOJTYYCHHIO HOBBIX 3HAHUI 10 XUMHUHU B COOTBETCTBHH C
YKU3HEHHBIMH MOTPEOHOCTSMH;

e HHTEpeca K OCOOCHHOCTSM Tpy/ia B pa3IHuHbIX chepax mpodeccuoHanbHOMI
eITEIbHOCTH.

MeTanpeamMeTHblie pe3yabTaThl

MeTtanpeamMeTHble pe3yabTaThl OCBOSHHUS Y4eOHOTO IpeaMeTa « XUMUs» Ha YPOBHE CPEIHETO
oO01ero 00pa3oBaHus BKJIFOYAOT:

e 3Ha4YMMbIe 1715 GOPMUPOBAHUS MUPOBO33PEHUS 00YyHAIOIINXCS
MEXTUCIUIUTHHAPHBIE (MEKIIPEIMETHBIC) OOICHAYYHBIC MOHATHS, OTPAKAIOIIUC
LEJIOCTHOCTh HAyYHOW KapTUHBI MUpPa U CHEIU(PUKY METO0B MTO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BELIECTBO, JHEPIUsl, SBICHHE,
IPOLIECC, CUCTEMA, Hay4HbIN (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, KCCIICIOBAaHKE, HAOIIOICHHE, U3MEPEHHE, SKCIIEPUMEHT U [Ip.);

e yHHUBEpCallbHbIC yueOHbIC IeiCcTBUS (TI03HABATEIbHBIC, KOMMYHHKATUBHEIE,
perynsTuBHbIe), obecneurBaroine GopMupoBaHre GyHKIHOHATBHON
IPaMOTHOCTHU M COLMAIIBHON KOMIIETEHLIUN 00y4aromuxcs;

e CIIOCOOHOCTH O0YUAIOIIUXCS UCIOIB30BATH OCBOCHHbBIE MEXKIUCIIUITIIMHAPHEIE,
MHUPOBO33pEHYECKUE 3HAHUS 1 YHUBEpCAJIbHbIE yueOHbIE AeMCTBUS B
[IO3HABATEJILHON U COLIMAJIbHOU IIPAKTHKE.

MeranpeamMeTHbIe pe3yIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATHHBIMH YUYEOHBIMH
[103HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU IEUCTBUSAMMU.



OBnaneHne YHUBEPCAJTBbHBIMU y‘lCﬁHbIMI/I NO3HABATEJbHbLIMHU A€l CTBUSIMMU .

1) 6a3oBble JJOrHYeCKHE AeHCTBHS:

CaMOCTOSITENTLHO (OPMYITUPOBATH U aKTyaITM3UPOBAThH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPEACIISATH LENN IEATEIIbHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI ICATCIBHOCTHU C ITOCTABICHHBIMU LIEIISAMU,

HCIIOJIB30BATh HpI/I OCBOCHHUU 3HaHI/II71 HpI/IeMBI JJOTUYCCKOT'O MBIIIIJICHHUSA — BBIACIATH
XapaKTepHbIC MPU3HAKY MOHSITUH U yCTAaHABJIMBATh UX B3aMMOCBA3b, UCIOJb30BATh
COOTBCTCTBYIOH_II/IG IIOHATUS HJIs OGT:SICHGHI/IH OTOCIIBHBIX (1)aKTOB )41 SIBJICHI/If/'I;
BBIOMPATh OCHOBAHMS Ml KPUTEPUH IS KJIACCU(DUKAIIUN BEIIECTB U XUMUYECKHUX
peakuuii;

YCTaHABJIMBATh IPUUYUHHO-CIIEACTBEHHBIE CBA3U MEXKY N3y4aeMbIMU SBJICHUSAMM,
CTpOI/ITb JIOTUYCCKUC paCCy)KIIGHI/DI (I/IH[[yKTI/IBHBIe, I[GIIyKTI/IBHBIe, 110 aHanomn),
BBIABJISITH 3aKOHOMEPHOCTH M IPOTUBOPEYHS B pACCMATPUBAEMBIX SBJICHUSAX,
(GbopMyIUPOBaTh BHIBOJIBI M 3aKJIFOUCHHUS,

MIPUMEHATH B MPOLECCE TO3HAHUS UCTIOIb3YEMbIE B XUMUH CUMBOJIMYECKUE
(3HaKoBBIC) MOJIEIIH, TPEOOPA30BHIBATh MOJICIIBHBIC TPEACTABICHUS — XUMHUYCCKHIA
3HaK (CMMBOJI) 2JIEMEHTa, XMMHUYECKast (POpMyIia, ypaBHCHUE XUMUIECKOW PEeaKIiu
— HpI/I pGIHeHI/II/I y‘-Ie6HI)IX IIO3HABATCIIBHBIX U HpaKTI/I‘-IeCKI/IX 3aaay, HpI/IMeHSITb
Ha3BaHHBIE MOJICJIbHBIC TIPEACTABICHUS 1JIsI BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
I/I3yqa€MI)IX BCIICCTB U XUMHNUYCCKHUX peaKHHfI;

2) 6a30BbIe HCCIE0BATEILCKHE IEHCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O MTO3HAHUS BEIIECTB U XUMUYECKUX PEaKIUK;
(hopMyJIHPOBATH LIETH U 33JIa4H UCCIICIOBAHUS, HCIIOIH30BATh IIOCTABJICHHBIC U
CaMOCTOSITENIbHO cPOPMYITUPOBAHHBIE BOIIPOCHI B KAUE€CTBE MHCTPYMEHTA
MO3HAHUS U OCHOBBI JJ1s1 (POPMUPOBAHMSI TUTIOTE3BI IO TPOBEPKE MPABUIIBHOCTH
BBICKA3bIBAEMBIX CYKJICHHII,

BJIAZICTh HABBIKAMU CAMOCTOATCIIBHOT'O IIJIAHUPOBAHUA U IIPOBCACHUSA YYCHUYCCKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOII0IaTh 32 XOJIOM Ipoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 Pe3yJbTaT, (POopMyIHpoBaTh 0OOOIECHHS U
BBIBOJIbI OTHOCHUTEJIBHO JJOCTOBEPHOCTH PE3YyJIbTaTOB UCCIIEI0BAHMS, COCTABIIATh
000CHOBaHHBIN OTUET O MPOJICIAaHHON padoTe;

MPUOOPETATH OMBIT YYCHUUECKOM HCCIeI0BaTENbCKOM U TPOEKTHOM JIeATENHHOCTH,
IMPOSABJIATH CHOCOOHOCTH U TOTOBHOCTD K CaMOCTOATCIIBHOMY IMOUCKY MCTOO0B
pELIeHUs] TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMYHbIX METO/I0OB MTO3HAHUS,

3) padora ¢ ungopmanueii:

® OPUCHTUPOBATHCA B PA3JIMYHBIX UCTOYHUKAX I/IH(I)OpMaI_II/II/I (Hay‘-IHO-HOHyJIHpHaH

JUTepaTypa XUMHUYECKOTO COIepKaHMsI, CIIPaBOYHBIE TOCOOUS, pECYPCHI
WHTEPHETA), aHAJTM3UPOBATh HHPOPMAIIHIO PA3IMYHBIX BHIOB U (popm
IIPEICTABIICHNS], KDUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U
HEIIPOTUBOPEYUBOCTD;

(hopMyIHpOBaTh 3aMPOCHl U MPUMEHSATH PA3IUYHbIE METObI ITPH IMTOUCKE U OTOOpE
uHpOpMaLKi, HeOOXOIMMOM [T BBIMOJIHEHUS Y4eOHBIX 33a]1a4 OINpeIelIEHHOTO
TUIIA,



e TPHOOPETATH OIBIT HCIOJIB30BaHHS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IOMCKOBBIX CHCTEM;

e CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (popMy MpeacTaBiIeH s HHGOpMAIHU
(cxembl, rpaduKH, AUATPaMMBbl, TaOJIHIBI, PUCYHKH U IIp.);

e JCIIOJIB30BATh HAYYHBIH A3bIK B KAYECTBE CPEJCTBA MIPU pabOTe ¢ XUMHUYECKOM
uH(poOpMaIKeil: MPUMEHATh MEXKIIPEIMETHbIC ((PU3HMUSCKHE 1 MATEMaTHICCKHUE)
3HAKH ¥ CUMBOJIBI, (POpMYJIbI, aOOpeBUATYPbI, HOMEHKIATYPY;

e JICIIOJNB30BATh U MPE0OPa30BBIBATH 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA
HATJISITHOCTH.

OBnaneHne YHUBEPCAJIBbHBIMUA KOMMYHUKATUBHBIMHA HEﬁCTBHﬂMH:

e 3aJ1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOii TEMbI B X0JI¢ TUAIOTa U/Hin
JIMCKYCCHH, BBICKa3bIBaTh HJIeH, (DOPMYITUPOBATh CBOH MPEUIOKEHUS
OTHOCUTCIIBHO BBITIOJTHCHUA HpeIIJIO)KeHHOfI 3aJ1a4u,

e BBICTYHATh C MPE3CHTAINEH PE3yJIbTATOB NIO3HABATEIILHOM JICSITEIILHOCTH,
MOJIYYCHHBIX CaMOCTOATCIIbHO UJIM COBMCCTHO CO CBECPCTHUKAMU IIPU BBIITOJIHCHUN
XUMHYECKOTO IKCIIEPUMEHTA, MPAKTHYECKOW PaOOThI IO UCCIICIOBAHHIO CBOMCTB
M3y4aeMbIX BEUIECTB, peayn3aliy yueOHOro MpoeKTa, u (OpMyJINPOBATh BHIBOJIbI
0 pe3yJibTaTaM MPOBEJCHHBIX UCCICIOBAHUN ITyTEM COTJIACOBAHUS MTO3HUIIUN B
X0J1€ 00CYXIeHUsI 1 00OMEHa MHEHUSIMU.

OBjaaaenue YHUBEPCAJIBHBIMU PETryJIITUBHBIMHA JeHCTBUSIMM .

e CAMOCTOATEIBHO MJIAHUPOBATH M OCYIIECTBIATH CBOIO MO3HABATEILHYIO
JeSTENIbHOCTD, OIPEEIIssl €€ LENIN U 3a]]a4l, KOHTPOJIMPOBATh U IO MEpe
HEOOXOIMMOCTH KOPPEKTUPOBATH MPeAaraeMblil anropuT™ JEHCTBUI pu
BBITIOJIHEHUH YYEOHBIX U MCCIIEIOBATEILCKHUX 3a/1a4, BEIOMpaTh Haubosee
3¢ pexTUBHBIN CIIOCOO UX PEHICHHS] C YY€TOM MOJTYYeHHsI HOBBIX 3HAaHUH O
BEIIECTBAX U XUMHUYECKUX PEaAKITUSX;

e OCYILIECTBJISATH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHalIN3a U
CaMOOILEHKH.

IIpeameTHBIE pe3ybTAThI
10-1 kiaace
[IpenMeTHBIE pe3ybTaThl OCBOEHHUS Kypca «OpraHudeckasi XuMUs» OTpaXKaroT:

e c(hOpPMUPOBAHHOCTD MPEJCTABICHUN O XUMUUECKOW COCTABJISIONIEH €CTECTBEHHO-
HAYYHOU KapTUHBI MUPA, POJIM XMMHUU B TIO3HAHUHU SIBIIEHUH MPUPOIBI, B
(bOopMUPOBAHNUY MBINIUIEHUS U KYJIbTYPbI JIMYHOCTH, €€ (PyHKIIMOHAIBHOM
rPaMOTHOCTH, HEOOXOAUMOMH JJIsl peIICHHS MPAKTUYECKUX 3a/1a4 M SKOJIOTHYECKH
000CHOBAHHOT'O OTHOIIIEHHUSI K CBOEMY 3/I0pPOBBIO U ITPUPOJIHOM cpejie;

e BIIaJICHUE CHCTEMON XUMUYECKUX 3HAHUI, KOTOpas BKIIOYAET: OCHOBOIOJIATAIOIIINE
MOHATHUS (XMMHUYECKHIA SIIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka aTOMa, MOJIEKYJIa,
BaJICHTHOCTb, dJICKTPOOTPUIIATEILHOCTh, XUMHYECKasl CBSA3b, CTPYKTYpHAas
dopmyita (pa3BepHyTast 1 COKpaIlleHHast), MOJIb, MOJISIPHAS Macca, MOJIIPHBII
0o0BeM, yriepoaHbli ckeneT, (GyHKIMOHAbHAS TPYTIa, paJuKal, H30Mepus,



M30MEpbI, TOMOJIOTHYECKHUH P, TOMOJIOTH, YTJIEBOAOPO/IBI, KUCIOPOI U
a30Tco/IepIKalllue COSAMHEHHS, MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COSTHHEHHUS); TEOPHH M 3aKOHBI (TCOPHSI CTPOCHUSI
opranuyeckux BemectB A.M. ByTiepoBa, 3aK0H COXpaHEHHUsI MACChI BELIECTB);
3aKOHOMEPHOCTH, CUMBOJINYECKHUH S3bIK XMMUHU; MUPOBO33pEHUYECKHE 3HAHUS,
JeKalye B OCHOBE TOHUMAaHUS IPUYMHHOCTU U CUCTEMHOCTH XMMUYECKHX
SIBJICHUH, (PaKTOJIOTUUECKHIE CBEJICHHS O CBOMCTBAX, COCTABE, MOIYYCHUH U
0€3011aCHOM HCIIOJIb30BAaHUH BAXHEUIINX OPraHMYECKUX BEIIECTB B OBITY U
NPAaKTHYECKOI NEeSITeIbHOCTH YEI0BeKa;

c(OPMHPOBAHHOCTH YMEHUH BBISBIIATH XapaKTepHbIC MPU3HAKU TTOHSATHIA,
yCTaHaBJIMBATh UX B3aUMOCBS3b, HCIOIB30BaTh COOTBETCTBYIOIINE TOHITHUS TIPH
OIHCAaHHUH COCTaBa, CTPOCHUS U MPEBPALICHUN OPraHMUECKUX COCTMHEHUH;
cOpMUPOBAHHOCTh YMEHHUH UCIIOIB30BATH XUMUYECKYIO CUMBOJIUKY LIS
COCTAaBJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKPAIICHHOI)
(GopMyJT OpraHN4YecKUX BEIIECTB M YPAaBHEHUH XMMUYECKUX PEaKIHi,
M3TOTaBJIMBATH MOZEIH MOJIEKYJI OPTaHUYECKUX BEIIECTB ISl MILTFOCTPAIMU X
XMMHYECKOTO ¥ TPOCTPAHCTBEHHOT'O CTPOCHUS,

c(OPMHPOBAHHOCTH YMEHUI YCTaHABIMBATH PUHAITIC)KHOCTh U3yUYSHHBIX
OPTraHMYECKUX BEIIECTB M0 UX COCTABY U CTPOCHUIO K OIPE/ICICHHOMY
Ki1accy/rpyrnne coeiuHeHui (yriieBoI0pOIbl, KUCIOPO U a30TCOICPIKAIIIE
COCIMHEHHSI, BHICOKOMOJICKYJISIPHBIC COSIMHCHHS), 1aBaTh UM Ha3BaHHUS 10
cucrematrueckoit Homenkinarype (IUPAC), a Taxke NIprUBOANUTH TPUBUAIIBHBIC
Ha3BaHHS OT/ICJIbHBIX OPraHMYECKUX BEIIECTB (ITUIICH, IIPOIHJICH, alleTHIICH,
ATHJICHIJIMKOJIb, TIUIEPHH, (eHOI, (OpMaTBICTHI, alleTAIBCTHI, MypaBbHHAS
KUCIIOTA, YKCYCHAsl KUCIIOTA, OJICMHOBAs KMCJIOTA, CTEAPUHOBAs KHCJIOTa, TII0K03a,
(GpyKTO3a, Kpaxmal, [eJUII0I103a, [IIUIHH);

cOPMUPOBAHHOCTH YMEHHUSI OTIPEIEIISATh BUABI XUMUYECKON CBSI3H B OPraHUYECKUX
coeiMHEeHUsAX (OIMHAPHBIC U KPATHBIC);

cOPMUPOBAHHOCTH YMEHHSI IPUMEHSTH ITOJIOKECHUSI TEOPHU CTPOCHHUS
opranuueckux BemecTs A.M. byTiepoBa 17151 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MaCChl BEILIECTB,;
c(OPMHPOBAHHOCTH YMEHHUH XapaKTEpU30BaTh COCTaB, CTPOEHHE, GU3NIECKHE U
XMMHUYECKHE CBOMCTBA TUITMYHBIX MpeACTaBUTENEH pa3IMYHbIX KJIACCOB
OpraHMYeCKUX BeIIecTB (MeTaH, 3TaH, dTUJICH, IPOIKJICH, alleTUIIeH, OyTaaueH-1,3,
MeTunoyTaauen-1,3, 6eH3051, MEeTaHo, 3TaHOJ, STHUJICHIJIMKOb, TTUIEpUH, (PeHO,
areTaibIeTu/], MypaBbUHAs U YKCYCHAas KHCIIOTBI, TIFOK03a, KpaxMal, IeJUTI0II03a,
aAMHUHOYKCYCHasi KHCJIOTa), HLTFOCTPUPOBATh TEHETHUYECKYIO CBSI3b MKy HUMH
YPaBHEHHUSIMHA COOTBETCTBYIOIINX XHMUYECKHIX PEAKIUil C UCTIOIb30BaHUEM
CTPYKTYPHBIX (OpMYT,

c(OPMHPOBAHHOCTH YMEHUS XapaKTEPU30BaTh HCTOUYHUKH YTIIEBOJOPOIHOTO CHIPhS
(HedTh, IPUPOAHBIIL I'a3, Yroib), CIOCOOBI X MEPePabOTKH U MPAKTHYECKOES
NpUMEHEHHE TIPOTyKTOB NIepepadoTKH;

c(OPMHPOBAHHOCTH YMEHUH MPOBOINUTH BBIYUCICHUS IO XUMUYECKUM ypaBHEHUAM
(Maccel, 00beMa, KOJTMYECTBA UCXOIHOTO BEIIECTBA WK MPOIYKTa PEaKIIUH 110
U3BECTHBIM Macce, 00beMy, KOTMYECTBY OJTHOTO U3 UCXOJHBIX BELIECTB MU
NPOYKTOB PEAKIIUH);

c(OPMHPOBAHHOCTh YMEHUI BJIIETh CUCTEMOMN 3HAaHUI 00 OCHOBHBIX METO/1aX
HAYYHOTO TTO3HAHWUSI, UCTIONB3YEMBIX B XUMHHU NIPY U3yUSHHUH BEIICCTB
XMMHUYECKUX SBIICHU (HaOIr0/IeHne, N3MEpeHHe, SKCIIEPUMEHT, MOJICTTHPOBAHHE),
UCTIOJIF30BaTh CHCTEMHBIC XUMHUYECKUE 3HAHUS JIUIS IPUHSTHS PEIICHAN B



KOHKPETHBIX KU3HEHHBIX CUTYalMAX, CBSI3aHHBIX C BEILIECTBAMU U UX
IPUMEHEHUEM,

e cpOpMUPOBAHHOCTHh YMEHHI COOJIIO/IaTh PAaBUJIIA MOJIH30BAHUS XUMUYECKOM
NOCYIOH 1 1abOpaTOpHBIM 00OPYOBaHUEM, A TAK)KE MPaBUIIa OOPAIICHUS C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMU IO BBITIOJHEHHIO JIa0OPATOPHBIX
XUMHYECKHX OIBITOB,;

e CcpOPMUPOBAHHOCTH YMEHUI IJIAHUPOBATH U BBIIOJIHATD XUMHUUECKUNA SKCIIEPUMEHT
(mpeBparieHust OpraHMYeCKUX BELISCTB IIPU HATPEBAHUH, MTOJYYCHUE STHIICHA U
M3YYEHUE ero CBOMCTB, KAUECTBEHHBIEC PEAKIIMN OPraHUYECKUX BELIECTB,
JICHATypalysi OCJIKOB MPU HAPEBaHUH, [[BETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUH
C MpaBUIaMH TEXHUKU O€30MaCHOCTH MPU OOPAILEHUH C BEIIECTBAMU U
1abopaTOpHBIM 000PYIOBAHUEM, MIPEACTABIISITH PE3YJILTATHl XUMUYECKOTO
JKCIIEPUMEHTA B (popmMe 3amucu ypaBHEHUN COOTBETCTBYIOIIUX PEAKIUMA U
(bopMyIHpOBaTH BBIBOABI HA OCHOBE ITHX PE3yJIbTaTOB,

e CcPOPMUPOBAHHOCTh YMEHUI KPUTUYECKU aHAIM3UPOBATH XUMUYECKYIO
UH(OPMAIIHIO, TTOJTyYaeMYI0 U3 pa3HBbIX HCTOUYHHKOB (CpeaCcTBa MacCOBOM
uH(pOpMAaIIMK, UHTEPHET U JIp.);

e CPOPMUPOBAHHOCTH YMEHHUH COOJIIOIATh TIPABHIIA YKOJIOTUICCKH IIEJIECO00Pa3HOTO
MOBE/ICHUA B OBITY U TPYJOBOM ACSITENLHOCTH B LENSIX COXPAHEHUS CBOETO
3/10pOBbS U OKpPY Karollel MPUPOIHOI cpesibl, 0CO3HABATh OMACHOCTb BO3/IEHCTBUS
HAa JKUBBIC OPTaHU3MBbI ONPEACTECHHBIX OPTaHUYECKUX BEIECTB, TOHUMAs CMBICI
nokazarens [1/IK, mosicHITh Ha mpuMepax crocoObl yMEHBIICHUS U
MPEIOTBPALICHHS UX BPEIHOTO BO3ACHCTBHSI HA OPTaHU3M YeJIOBEKa,

e U 0OYYAIOMIMXCS C OTPAaHUYCHHBIMU BO3MOXXHOCTSIMHU 3/I0OPOBbS: YMEHUE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JJOCTYIHBIX METO/aX MO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHU,

e IS CIICTIBIX U CIA0OBUIANINX O0YYAIOIINXCS: YMEHUE UCTIOIb30BaTh peiabehHO-
TOUYEUHYIO cucTeMy o0o3HadyeHuit JI. bpaiins i 3anucu XuMu4eckux (GopMyIL.

11-i kiaace
[IpenMeTHBIE pe3ynbTaThl OCBOCHHUA Kypca «O01as u Heopranndeckasi XuMHUs» OTPaKakoT:

e Cc(OPMUPOBAHHOCTH MPEACTABICHHUI: O XUMUYECKON COCTABIIAIOINIEH €CTECTBEHHO-
HAay4YHOU KapTHHBI MUPA, POJIU XMMUH B TO3HAHUU SIBIICHUH IPUPOJIBI, B
(GbOpMUPOBAHNUN MBIIUICHUS U KYJIbTYPbI IUYHOCTH, €€ (DYyHKIIMOHAIBHOM
TPaMOTHOCTH, HEOOXOAMMOM JIJIsl PEIICHUS MPAKTHUYECKUX 3a7a9 U SKOJIOTUYECKU
000CHOBAaHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IPUPOIHOM cpejie;

e BJIAJICHUE CUCTEMOM XUMUYECKUX 3HAHUM, KOTOpask BKIKOYAET: OCHOBOIMOJIAraroIne
NOHATHS (XMMUYECKHUI SJIEMEHT, aTOM, U30TOII, S-, P-, - 37IeKTPOHHbBIE OPOUTAIIH
aTOMOB, MOH, MOJIEKYJIa, MOJIb, MOJISIDHBIA 00bEM, BaJICHTHOCTD,
AIIEKTPOOTPHIIATETBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasi CBs3b (KOBAJIEHTHa,
WOHHAs1, METAJTMYECKast, BOJOPO/IHASN), KPUCTATUTHIECKAs PEIIeTKa, THITHI
XUMHUYECKHUX PEAKLUN, PACTBOP, MIEKTPOIUTHI, HEIEKTPOJIMUTHI,
3JIEKTPOJIUTHYECKAS TUCCOLIMAIINSI, OKUCITUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKON peakilui, XUMUYECKOE PaBHOBECHUE); TEOPUH U 3aKOHBI (Teopust
3JIEKTPOJIUTUYECKON JUCCONUAINK, iepuoandeckuii 3akon 1.11. Menneneena,
3aKOH COXPAHEHMS MaCChl BEILIECTB, 3aKOH COXPaHEHHUs U IPEBPALECHUS SJHEPTUU
pU XUMHUYECKHUX PEAKIIHSIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XUMUH,
MHPOBO33PEHUECKHE 3HAHHUS, JIEKAIIME B OCHOBE IOHUMAaHUs IPUYUHHOCTH U



CUCTEMHOCTH XUMUYECKUX SIBICHUH, (aKTOJIOTUYECKUE CBEICHUS O CBOWCTBAX,
COCTaBe, MOJYYEHUH U 0€30MMaCHOM UCTIOIb30BAHUH BAXKHEHIIINX HEOPTaHUUECKHUX
BEIIECTB B OBITY M MPAKTUYECKOM NIEATEIHHOCTH YEIOBEKa;

c(hOPMHUPOBAHHOCTh YMEHUH BBISIBIISITH XapaKTepHbIC TPU3HAKU TTOHSTHH,
YCTaHaBIMBATh UX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIINE MTOHATHS IIPU
OMMUCAaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAILCHUNA;

c(OpPMHUPOBAHHOCTh YMEHUH HCIOIb30BaTh XUMUUYECKYIO CUMBOJIMKY IS
cocTaByieHUs (POPMYJI BEIIECTB M YPaBHEHUH XMMUYECKHX PEaKIui,
cucremarrueckyto Homenkiaatypy (IUPAC) u TpuBHaibHble Ha3BaHHUS OTIEIBHBIX
HEOpraHMYECKUX BellecTB (YyrapHblil ra3, yrieKUCIbli ra3, aMMHaK, rameHast
U3BECTh, HETrallIeHasi U3BECTh, MMUTHEBAs COMIA, IUPHUT H JP.);

c(hOpPMUPOBAHHOCTh YMEHUH OIPENEIATh BAICHTHOCTD U CTCTICHb OKUCIICHHS
XUMUYECKHUX AJIEMEHTOB B COEIMHEHUSIX PA3JIMYHOIO COCTaBa, BUJI XUMUYECKOU
cBs3u (KOBaJICHTHAS, HIOHHAS, METAJTUYECKAs, BOJIOPOIHAS) B COCUHEHHSIX, TUIT
KPHUCTAJUTMIECKON PEIIETKH KOHKPETHOTO BellecTBa (aToMHast, MOJICKYJIIpHas,
WOHHAs1, METAJUTMYECKAs), XapaKTep CPe/ibl B BOJHBIX PACTBOPAX HEOPTaHUYCCKUX
COEJIMHEHUII,

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAICKHOCTH HEOPTAHUIESCKUX
BEILIECTB 110 X COCTaBY K OINpeAeIeHHOMY KiacCy/TpyIine coenHeHni (mpocThie
BEIIECTBA — METAJUTB M1 HEMETAJUIbI, OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM()OTEPHBIC
THPOKCH/IBI, COJTH);

c(hOpPMHUPOBAHHOCTh YMEHUH PAaCKPBIBATh CMBICIT TIEpHOANYECKOTo 3akoHa J[. 1.
MenpeneeBa 1 IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, O0BSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTEPHU30BaTh FIEKTPOHHOE CTPOSCHUE aTOMOB
XUMHUYECKUX ieMeHTOB 1-4 nepuoaos [lepuoandeckoit CHCTEMbI XUMUYECKUX
anementoB J[.1. MeHesneeBa, UCIOIb3YsI MOHATHS «S-, P-, d- 3JIEKTPOHHBIE
opOUTaINY, «IHEPreTUYECKUE YPOBHIY, OOBSICHATH 3aKOHOMEPHOCTH N3MEHECHHUS
CBOMCTB XMMUYECKUX AJIEMEHTOB M UX COEAMHEHU 0 MEPUOAAM U TPYIIIaM
[Tepuoanueckoit cucrembl xumuueckux 3neMenToB .M. Meneneena,
cOpPMHUPOBAHHOCTHh YMEHHI XapaKTepU30BaTh (OMUCHIBATD) OOIIME XUMHUYECKUE
CBOICTBA HEOPIraHUYECKUX BEILECTB PA3JIUYHBIX KJIACCOB, MOJATBEPKIATh
CyIlIECTBOBaHUE T€HETUUECKOU CBSI3U MEKy HEOPIraHMUECKUMHU BEILIECTBAMM C
MOMOIIbIO YPABHEHHUH COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIIUi,
c(hOpPMHUPOBAHHOCTh YMEHUS KIAaCCH(PHUIIMPOBATH XUMUYECKUE PEAKIIUU IO
pa3IMYHBIM MPU3HAKaM (YHCIY U COCTaBY pPEarupyroix BEIIECTB, TEIIOBOMY

s deKTy peakinu, U3BMEHEHUIO CTENEHEeH OKUCTICHHSI JIEMEHTOB, O0PaTUMOCTH
PEaKIMy, yYacTHIO KaTalinu3aTopa);

c(OpPMHUPOBAHHOCTh YMEHUH COCTABIATh YPaBHEHHs peaKlUi Pa3IUYHBIX THUIIOB,
TIOJIHBIC U COKPAIIICHHBIC YPaBHEHUS PEaKIIuii HOHHOTO OOMEHA, YUUTHIBAsI
YCIJIOBHSI, PU KOTOPBIX 3TH PEAKIIMU UAYT A0 KOHLIA;

c(hOpMUPOBAHHOCTh YMEHUM MMPOBOJUTH PEAKIINH, TIOITBEPIKTAFOIITIE
KaueCTBEHHBIN COCTaB Pa3IMYHBbIX HEOPraHUYECKUX BEUIECTB, PACIIO3HABAThH
OTIBITHBIM ITyTEM HOHBI, TPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTaHUUECKHUX
BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CYIITHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTENIBHBIX PEAKIIUi TOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OanaHca
3TUX pEeaKLuH;



e c(hOpMUPOBAHHOCTb YMEHUH OOBSICHATH 3aBUCMOCTh CKOPOCTH XMMUYECKON
PEaKIMU OT PA3TUYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHeIHero Bo3ueicTus (mpuniui Jle [larense);

e c(hOpMUPOBAHHOCTh YMEHHUN XapaKTEPHU30BATh XUMUYECKUE TPOLIECCHI, JICKALIHE B
OCHOBE ITPOMBILIEHHOI'O TIOJTY4YEHUsI CEPHON KUCIIOTHI, aMMHaKa, a TaKKe
c(OpPMHPOBAHHOCTD MPEACTABICHUN 00 OOIIMX HAYYHBIX IPUHIUIAX U
9KOJIOTUYECKUX MPpobiieMax XUMHUYECKOT0 IPOU3BOCTBA,

e c(hOpMUPOBAHHOCTH YMEHUU TPOBOJUTH BHIYUCICHHS C UCTIOIb30BAHUEM MTOHITHUS
«MaccoBas J0JIs BEIIECTBA B paCTBOPE», 0ObEMHBIX OTHOILEHH ra30B Mpu
XUMHYECKHX PEaKLHUIX, MacChl BELIECTBA HJIM 00beMa ra3oB 110 H3BECTHOMY
KOJINYECTBY BELIECTBA, MACCE WM 00bEMY OJTHOTO U3 yYaCTBYIOIIMX B PEAKLMH
BEILIECTB, TEIUIOBOTO 3G (HEKTa PeaKIM1 Ha OCHOBE 3aKOHOB COXPAHEHUS MacChI
BEIIIECTB, IPEBPAILEHUS U COXPAHEHUS SHEPTHUH;

e c(hOpMUPOBAHHOCTh YMEHUH COOJIIOATH MTPABUIIA MTOJIB30BAHUS XUMUYECKON
HOCY10M 1 J1ab0paTOpHBIM 00OPYOBaHUEM, a TAK)Ke MpaBUIla OOpAIEHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKILUSMU I10 BBIIIOJHEHUIO J1a0OpaTOPHBIX
XMUMHUYECKHX OIIBITOB,;

e c(hopMUPOBAHHOCTh YMEHHI TUIAHUPOBATDH U BBHIOTHATh XUMHYECKHIA SKCIICPUMEHT
(pa3inokeHne MepoOKCHIa BOJOPO/IA B IPUCYTCTBUH KaTaln3aTopa, ONpeIe/iCHUe
CpeJibl PaCTBOPOB BEILIECTB C IIOMOILBIO YHUBEPCAILHOTO UH/IMKATOPA, BIUSIHUE
pas3InYHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKON PEaKLUH, peakiMi HOHHOTO
oOMeHa, Ka4eCTBEHHBIE PEaKIiK Ha cysb(dar-, KapOOHAT- U XJIOPUI-aHHOHBI, Ha
KaTHOH aMMOHMSI, peLICHHE SKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TeMaM «MeTallabh» U
«Hemerauibi») B COOTBETCTBUU € TIPAaBHIIAMH TEXHUKU 0€30MaCHOCTHU TIPH
oOpallleHnH C BeLecTBaMU U Ja00paTOPHBIM 000py10BaHUEM, IPEICTABIATh
pe3yIbTaThl XUMHUYECKOTO IKCIIEPUMEHTA B (JOPME 3aITUCH YPaBHEHHHA
COOTBETCTBYIOIIUX peakUuil U (GOpMyJIMpOBaTh BHIBObI HA OCHOBE 3TUX
pe3yJIbTaToB,;

e c(hOpMUPOBAHHOCTh YMEHUN KPUTUUECKU aHATU3UPOBATh XUMHUUYECKYIO
UH(OpPMAIIHIO, TTOJTyYaeMYI0 U3 Pa3HBIX HCTOUYHHKOB (CpeZCcTBa MacCOBOM
KOMMYHHKAIHU, HHTEPHET U JIp.);

e c(hOPMUPOBAHHOCTb YMEHHH COOJIIOJATH MTPABUIIA SKOJIOTUYECKH L[EIeCO00pa3HOro
HOBEJICHUS B OBITY U TPYAOBOM JEATEIBLHOCTH B LENISAX COXPAHEHHS CBOETO
3/10pOBbS U OKpPY KaroIllel MPUPOJIHOI cpesibl, 0CO3HABATh OMACHOCTH BO3/IEHCTBUS
HAa J)KUBBIE OPTaHNU3MBI ONPEAEIECHHBIX BEIIECTB, NOHUMas cMbIc nokazarens [1/1K,
HOSICHATh Ha IPUMEpax CIIOCOObl YMEHbBILIEHUS U MPEIOTBPAIIECHUS UX BPEIHOTO
BO3/ICICTBUS HA OPraHU3M YEJIOBEKa,

e 715 O0yYaroLUXCcs ¢ OTPaHMYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI: YMEHHE
HIPUMEHSTH 3HaHUS 00 OCHOBHBIX JIOCTYTHBIX METO/IaX MO3HAHUS BEIIECTB U
XUMHYECKHX SIBICHUH;

e JUIS CJETBIX U CTa00BUIAIMINX 00YYAIOLINXCS: YMEHHE UCI0Ib30BaTh peibedHo-
TOYEYHYIO cucTeMy 00o3HaueHui JI. bpaiins ais 3anucu XuMuueckux GopmyJ.

Conep:xkaHue y4eOHOIro npeamMera

10-i1 k1ace

OPI'AHNYECKASA XUMUA



TeopeTnyeckue 0CHOBbI OPraHUYECKO XUMHHU

[IpenMer opraHuyecKoil XUMHUU: € BOSHUKHOBEHHE, Pa3BUTHE U 3HAUCHUE

B [MOJIYYEHUHU HOBBIX BEILIECTB U MAaTepUasoB. Teopus: CTPOCHHS OPraHMYECKUX COCIMHEHUM
A.M. BytnepoBa, ee ocHOBHbIE MONI0XKeHHsS. CTPYKTypHBIE (POPMYIIbI OPraHUYECKUX
BemecTs. ['omMonorus, nzomepus. XuMuueckasi CBA3b B OpPraHUYECKUX COCTUHEHHSIX —
OJIMHApHbIE U KPATHBIE CBSI3U.

[IpencraBnenue o kIaccu(pUKauy OpraHMUECKUX BemmecTB. HoMeHKIaTypa opraHn4eckux
COCIMHEHUH (CHCTeMaTHuecKas) U TPUBHAIbHbIC HAa3BAHUS BKHEUIINX MPEACTaBUTEICH
KJIACCOB OPraHUYECKHUX BELIECTB.

DKCHepUMEHTAIbHBIC METO/Ibl H3YYCHUS BEUICCTB U MX MPEBPAILCHUN: 03HAKOMIICHHE C
o0pa3uamu OpraHUYecKrX BELISCTB U MaTepUallaMi Ha HX OCHOBE, MOJICTUPOBAHNE MOJICKYJT
OpPraHMYECKUX BEIECTB, HAOIIOJICHUE U ONMCAHUE JIEMOHCTPALIMOHHBIX OIBITOB MO
HPEeBPAIICHUIO OPraHUYECKHUX BEIIECTB [TPU HArpeBaHuU (IUIaBJICHUE, OOYTIIUBaHHE U
ropeHue).

YriaeBoaopoasl

AnKaHBI. COCTaB U CTPOCHHC, TOMOJIOTHYECKHI P, MertaH u 3TaH — HpOCTefIHJPIe
IPEACTAaBUTCIIN AJIKAHOB. (1)I/I3I/I'-ICCKI/IG 1 XUMHYECKHE CBOMCTBA (peaKum/I 3aMCIICHHUA U
rOpeHI/IH), HaxXOXKXIACHUC B IPUPOACL, MMOJITYUCHHUEC U IIPUMCHCHUC.

AJNKeHBI. cOCTaB U CTPOCHHC, TOMOJIOTHYECKHI P, OTHIIEH U IIPOITUJICH — HpOCTCﬁH.IHG
IPEACTAaBUTECIIN AJIKCHOB. (1)I/ISI/IIICCKI/IG 1 XUMHYECKHE CBOMCTBA (peaKIII/II/I ruapupoBaHus,
raJIOorCHUpPOBAHUA, TUAPATAIIMH, OKUCIICHUA U HOJ'II/IMepI/ISaI_[I/II/I), IMOJIYYCHHUEC U IIPUMCHCHUC.

Ankanuensl: 6yraguen-1,3 u metunOyranuen-1,3: crpoeHue, BaXHEHIINE XUMHUIECKUE
cBoiicTBa (peakius nonuMepu3sanuu). [logydeHne CHHTETHYECKOTO KayayKa U Pe3UHbI.

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJIOTUYECKUH psill. ALIETHIIEH — IPOCTEH NI
MPE/ICTABHUTEIh ATIKHHOB. COCTaB, CTPOCHUE, (PU3MUCCKHE U XMMUYECKIE CBOUCTBA (peakiuu
TUAPUPOBAHUS, TATOTCHUPOBAHUS, THAPATAIINH, TOPCHHUSL), IOTyUYeHUE U TPUMEHEHHE.

Apensl. Ben3oin: cocras, ctpoeHue, GU3MYECKUE U XUMHUYECKUE CBOMCTBA (peakiuu
raJOreHHUPOBaHMsI U HUTPOBAHUS), MIOJIyYCHHE U IPUMEHEHHE. TOIyol: cocTaB, CTPOCHHE,
bu3nYecKre 1 XUMHYECKUE CBOICTBA (peaKIiK TraloTeHHPOBAHUS 1 HUTPOBAHUS),
MIOJIy4eHUe U NpuMeHeHue. TOKCMYHOCTh apeHoB. [ 'eHeTnueckas CBs3b MEXIY
YIIIEBOAOPOAAMH, IPUHAICKAIIUMHY K PA3IUYHBIM KJIACCAM.

[IpupoaHbIe HCTOUHUKH YIIIEBOAOPOO0B. [IprpoaHbIii Ta3 U MOMyTHBIE HE(TAHBIE ra3bl.
Hed1s 1 ee npoucxoxaenne. CriocoObl nepepaboTku HEPTH: EPEroHKa, KPEKUHT
(TepMHUeCKHii, KATATUTHYESCKUN ), THPOJH3. [IpoayKThl IepepaboTKu HEDTH, X PUMEHEHUE
B IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBII yrosib U MPOIyKThI €ro nepepadoTKu.

DKCnepUMEHTAIbHBIE METOIbI U3yUEHHUSI BEIIECTB U X MPEBPAIICHUI: 03HAKOMJIEHUE C
oOpa3iamu miacTMacc, KaydyKoB U pe3uHbl, kosuiekuuu «He@Te» u «Yromby,
MOJEJIMPOBAHNE MOJIEKYJI YIIIEBOJOPOIOB U rajJOr€HONPOU3BOAHBIX, IPOBEICHUE
MPAKTUYECKOM paObOTHI: TIOJyYCHHUE STHIICHA U U3YUEHHUE €T0 CBOMCTB.



PacuerHrle 3amaun.

Brrancaenus mo YPaBHCHHIO XHUMHYECKOU p€aKkuuu (MaCCI)I, O6’bCMa, KOJIMYECTBA UCXOAHOTI'O
BCIICCTBA UJIK ITPOAYKTA pCAKIUU 110 U3BCCTHBIM MACCE, 061,eMy, KOJIMYCCTBY OJHOI'O U3
HUCXOJHBIX BEIECCTB UJIU ITPOAYKTOB peaKHI/II/I).

Kncnopoz[couepmaume OpPraHn4eCKue COCAUHECHUSA

[IpenenpHble OJHOATOMHBIEC CIIUPTHI. METaHOI U 3TAHOI: CTPOCHHE, PU3UIECKUE U
XUMHYECKHUE CBOICTBA (peakKiK C aKTHBHBIMH METaJJIAaMH, TaJIOTeHOBOIOPO/IaMHU, FTOPEHHE),
IIpUMeHeHue. BoiopoaHbie CBsI3U MEKy MOJIEKYJIaMU CIIUPTOB. /lelicTBre MeTaHOIa U
9TaHOJa Ha OPraHU3M 4eJIOBEKa.

MHoroaToMHEBIE CIIUPTHI. OTHIICHTJINKOJIb U TIMLECPHUH. CTPOCHHUE, (1)I/ISI/I“ICCKI/IC u
XUMHUYECKHUE CBOMCTBA (B3aHMOHeﬁCTBHe CO IICJIOYHBIMH MCTAJUIAMU, KAQYCCTBCHHAA PCAKIIUA
Ha MHOI'OaTOMHBIC CHI/IpTBI). I[CI;'ICTBPIG Ha OpraHnu3Mm 4C€JIOBCKaA. HpI/IMeHeHI/Ie TIIMOCPpHUHA U
OTUIICHTJINKOJIA.

deHoIT: CTPOCHHE MOJICKYJIbI, (PU3HUECKHE U XUMUYECKHE CBOWCTBA. TOKCHYHOCTH (peHoa.
[Tpumenenue peHoMA.

AJIL[[GFI/I[[H " KCTOHBEI. CDOpMaJII)IlCFI/II[, alCTalbACIua. CTpOCHHUE, (bHBI/I‘ICCKI/Ie )41
XMMHYECKHE CBOICTBA (peaKI_II/II/I OKHCJIICHHA N BOCCTAHOBJICHU, KAYCCTBCHHBIC peaKHI/II/I),
MOJIYUCHUC U IPUMCHCHUC.

OnHOOCHOBHBIE IIPe/ieNIbHbIE KApOOHOBBIE KUCIOThI. MypaBbHHAs U YKCYyCHasi KUCIIOTHI:
cTpoeHue, pru3nueckre 1 XUMUYECKHe CBOWCTBA (CBOICTBA, 00IIME [UIs KJlacca KUCIIOT,
peaxius 3TepuduKaIrm), moaydeHue u npuMenerne. CTeapuHoOBas U OJICMHOBAsi KUCIOTHI
KaK MPEJCTABUTENN BBICIINX KapOOHOBBIX KHUCIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOLIEE IEHCTBHE.

CroxHble 3(upbl Kak MPOU3BOHbIE KAPOOHOBBIX KUCIOT. ['MapONn3 CI0XHBIX 3(HUpOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. bruosnorudeckas poib KUPOB.

VYTeBobl: COCTaB, KilacCu(UKaIHs yriieBo 0B (MOHO-, TU- U MOJIUcaxapubl). [ 1roKo3a —
MPOCTEHINHIA MOHOCaxXapu/a: 0COOCHHOCTH CTPOCHUS MOJIEKYJIbI, (PU3NUECKHE U XUMUIECKUE
cBoiicTBa (B3aumozericteue ¢ ruapokcuaom meau(ll), okucieHrne aMMuagyHbBIM pacTBOPOM
okcuna cepedpa(l), BocctaHoBICHHE, OPOKEHHUE TITFOKO3bI), HAXOXKICHHUE B TIPHPOJIE,
npUMeHeHHe, Ouosornieckas poib. ®orocunTes. DpykTo3a Kak H30Mep TIFOKO3bI.

Kpaxmait u 1esmioso3a Kak npupo iHbie mouMepbl. CTpoeHHe KpaxMaia U IeJUTIOJI03bI.
dusznuecKkue U XUMUYECKHE CBOWCTBA Kpaxmaia (THIpoin3, KadeCTBEHHAs PEaKIIHs C
fomom).

DKCIepUMEHTATBHBIC METO/IbI U3YUCHUS BEIIECTB U UX MPEBPAILCHHIA: TPOBEICHUE,
HAOJTIOICHNE ¥ OTMCAHKE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CITUPTOB, KAYECTBEHHBIE
peaKIiK OJTHOATOMHBIX cTUPTOB (OKMciIeHue dtaHona okcuaoM Meau(ll)), MHOroaTOMHBIX
ciiupToB (B3aumojeiictue riunepuna ¢ ruapokcuaom meau(ll)), aapaernaos (okucacHue
aMMHa4YHbIM pacTBopoM okcuza cepedpa(l) u rumpoxcunaom meau(ll), B3aumoneiicreue



KpaxMmaiia ¢ HOJ0M), IPOBEICHHE MPAKTHYCCKON paOOTHI: CBOWCTBA paCcTBOPa YKCYCHOM
KHCJIOTHI.

PacueTHbIe 3a/1a4n.

Brrancaenus mo YPaBHCHHIO XHUMHYECKOH p€aKkuuu (MaCCI)I, O6’bCMa, KOJIMYECTBA UCXOAHOI'O
BCIICCTBA UJIK ITPOAYKTA pCAKIUU 110 U3BCCTHBIM MACCE, 061,eMy, KOJIMYCCTBY OJHOI'O U3
HUCXOJHBIX BEMICCTB UJIU ITPOAYKTOB peaKHI/II/I).

A3OTCO,Z[€p)KaH_II/I€ OpPraHn4€CKUEC COCIUHCHU .

AMMHOKHCIIOTHI Kak aM(pOTEpHBIE OpraHUYECKHUEe COeTUHCHUS. DU3NUECKUE U XUMUYECKHE
CBOMCTBA aMUHOKHCIIOT (Ha IpuMepe TIIKIKHA). bruosornueckoe 3Ha4YeHUE aMUHOKHUCIIOT.
IlenTnael.

benku xak IMPpUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCIUHCHUA. HepBI/ILIHaﬂ, BTOpHUYHAA U
TpETUYHAaA CTPYKTYypa 0enkoB. XMMHYECKHE CBOMCTBA OEJIKOB: TUApOJIN3, ACHATYypalul,
Ka4CCTBCHHBIC pCAaKIIMKU Ha Oenku.

3KCH€pI/IM€HTaJII)HI)Ie MCTOABI U3Y4YCHHA BEIIECCTB U UX HpeBpaHIeHI/Ifl: Ha6JIIOI[CHI/IC nu
OIMCaHKE JCMOHCTPAIIMOHHBIX OIBITOB: ICHATYpaIUs OCIKOB IIPU HATPEBAHUH, [IBETHBIC
peakuu OCIKOB.

BbICOKOMOJIeKyJIﬂprIe COCANMHCHUA

OCHOBHBIE TTOHSTUS XUMHHU BBICOKOMOIJICKYJISIPHBIX COGHHHGHHﬁ: MOHOMCED, IMOJUMED,
CTPYKTYPHOC 3BCHO, CTCIICHD ITOJMMECpPHU3ALUN, CPCOAHAA MOJICKYJIIpHAA Macca. OcCHOBHBIC
MCTOAbI CUHTC3a BBICOKOMOJICKYJISIPHBIX COG,Z[I/IHCHI/Iﬁ — NOJIMMCpU3alug 1
IIOJIMKOHACHCAIIHA.

SKCHGPI/IMCHTHJIBHBIG MCTOABI U3YYCHHA BEIICCTB U UX npeBpameHHﬁ: O3HAKOMJICHHUE C
O6p83].IaMI/I MNPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KayYYKOB.

MexnpeaMeTHBIE CBSI3H.

Peanmzanus MeXIpeIMETHBIX CBSI3€H MpH M3y4YeHUH oprannyeckoil xumun B 10-m kiacce
OCYILECTBIISICTCS Yepe3 UCTIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U
MTOHSTUH, SBIIAIOIIMXCA CUCTEMHBIMU JUISl OTJEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO
LHUKJIA.

OO01Ire ecTecTBEHHO-HAYYHbIE TIOHATHUS: SBIICHUE, HAYYHBII (aKkT, THIIOTE3a, 3aKOH, TEOPHS,
aHaJIN3, CUHTE3, KJIaCCU(PUKALINSI, TIEPUOAUYHOCTD, HAOIIOICHUE, U3MEPEHHUE, SKCIIEPUMEHT,
MOJIEJIUPOBAHUE.

®duznka: MaTepus, JHEPTuUsl, Macca, aToM, JIEKTPOH, MOJIEKYJa, SJHEPreTHUYECKUN YPOBEHb,
BEIIECTBO, TeJI0, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3MUeCKre BETUUNHBI U
€AVHULBI UX U3MEPEHHUS.

buonorus: knerka, opranusM, 6uocgepa, oOMeH BeliecTB B opraHu3Me, GOTOCHHTES,
OMONOTHYECKH aKTHBHBIE BelecTBa (OCKH, YTIIEBOIbI, XKHUPHI, HEPMEHTEI).



I'eorpacdus: MuHepasbl, TOpHbIE IOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOTIINBO, PECYPCHI.

Texnomorus:. IMUIICBBIC IIPOAYKThI, OCHOBEI pallMOHAJIBHOI'O ITIMTAaHUSA, MOIOIIUE CPEACTBA,
JICKApCTBCHHBIC U KOCMCTHYCCKUC ITpCIIapaThbl, MAaTCPUAJIbI U3 HCKYCCTBCHHBIX U
CHHTCTHYCCKHX BOJIOKOH.

11-i kiaace
OBHIASI U HEOPTAHUYECKAS XUMMUSA
TeopeTntlecm{e OCHOBLBI XM

XUMUYECKUH 2JIEMEHT. ATOM. SIpo aToMa, U30TOIbI. DJIEKTPOHHAS 000I0YKa.
DHepreTHYECKUe yPOBHH, TOYPOBHU. ATOMHBIE OpOUTaNy, S-, P-, d-3JEMEHTHI.
OcoOeHHOCTH pacTpeesIeHNs SJIEKTPOHOB 10 OPOUTAISIM B aTOMax 3JIEMEHTOB IIEPBBIX
YeThIpeX NepuoI0B. DIEKTPOHHAs KOH(PUTypalHs aTOMOB.

Ilepuonuueckuii 3akoH u [leproanyeckas cucremMa XUMUYeCKUX 35emMeHToB [[. 1.
MenneneeBa. CBsi3b nmepuoan4eckoro 3akona u [leprnoandeckoit CHCTEMbl XUMHUYECKHUX
anemenToB J[.M. MenpeneeBa ¢ COBpeMEHHOW TE€OPUEH CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUS CBOWCTB XUMUYECKHUX AJIEMEHTOB M 00Pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX
BEILECTB I10 TpyNIaM U nepuojiaM. 3HaueHHUEe MePpUOJUIECKOr0 3aKOHA B pPa3BUTUU HAYKHU.

Ctpoenue BeriecTBa. XUMHUECKask CBSA3b. BUIbI XUMUYECKOM CBsA3U (KOBaJICHTHASI
HETOJISIpHAs ¥ MOJIsIpHAs, HOHHAs, MeTa/uTndeckas). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM
XMUMHAYECKOH CBSI3U (OOMEHHBIN M JOHOPHO-AKICITOPHBIN). BogopoaHas CBs3b.
BanentHocTb. DnekTpoorpunarenbHOCcTh. CTenenb okuciieHnus. IOHbI: KaTHOHBI U AHHOHBI.

BCH_ICCTBa MOJICKYJIAPHOI'O 1 HEMOJICKYJIAPHOT'O CTPOCHUA. 3aKo0H IIOCTOSIHCTBA COCTaBa
BCIIICCTBA. Twunel KPUCTATINIMYCCKUX PCUICTOK. 3aBUCHMOCTh CBOMCTBA BCIICCTB OT THUIIA
KpHCTaHHquCKOﬁ PCHICTKU.

[TonsTHE O MUCTIEPCHBIX cUcTeMaX. VICTHHHBIC U KOJUIOMIHBIC PACTBOPBI. MaccoBast 10Jis
BEIIIECTBA B PaCTBOPE.

KHaCCI/Iq)I/IKaI_II/IH HCOPTaHNYCCKUX COe,Z[I/IHCHI/II‘/JI. HOMCHKJ'IaTypa HCOPTaHNYCCKUX BCILICCTB.
I'enermueckas CBA3b HCOPTraHNYCCKUX BCIUICCTB, IMPUHAJICKAIINX K PA3JIMYHBIM KJIaCCaM.

Xumnyeckas peakuus. Kinaccupukanys XMMHUECKUX peakIMii B HEOPraHUUeCKOH 1
OpPraHUYECKOM XUMUU. 3aKOH COXPAaHEHUsI MacChl BELIECTB, 3aKOH COXPaHEHUS U
MIPEBPALIECHNS YHEPTUN IIPU XUMHUYECKUX PEAKIHIX.

CKopocTh peakiuy, ee 3aBUCUMOCTb OT Pa3IMYHbIX pakTopoB. OOpaTUMbIe peaKIInH.
Xumuueckoe paBHoBecHe. PaKTOPBhI, BAUSAIOLIME HA COCTOSHUE XMMHUECKOTO PABHOBECHSI.
[Tpunnun Jle Hlatense.

DnexTponuThueckas auccoruanus. CuibHbIe U cnadbie MeKTpoauTsl. Cpenia BOJHBIX
pacTBOPOB BEUIECTB: KHUCAsl, HEUTpaIbHAs, IIEIOYHAs.



OKHUCITNTEIIFHO-BOCCTAHOBUTEIILHEIC PpCaKmum.

DKCIepUMEHTAIbHBIE METO/bI U3YUYEHHUSI BEIIECTB U UX MIPEBPALICHUI: JEMOHCTPALIUS
tabmun «Ilepuonudeckas cucreMa xumuueckux 3nemeHToB [[.M. Menaeneesay, u3ydcHue
MojIeJiel KpUCTaNIMYECKUX PEIIeTOK, HAOII0JeHHE U ONMCAHNE JeMOHCTPALIMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3IoKeHUE MEPOKCH A BOJOPO/Ia B IPUCYTCTBHH KaTaIM3aTopa,
ONpeJIETICHUE CPEJIbl pACTBOPOB BELIECTB € MOMOILBI YHUBEPCAIBHOIO UHIUKATOPA,
peakiu HOHHOTO 0OMEHa), MPOBEICHUE MPAKTUYCCKON paboThl «BiusHIE pa3IndHbIX
(haKkTOpOB Ha CKOPOCTb XMMHYECKON PEaKIIHI.

PacueTHbIe 3a1aun.

PacueTsl o YPaBHCHUAM XUMHUYCCKUX peaKm/Iﬁ, B TOM YHUCJIC TCPMOXUMHUYCCKUC PACUCTHI,
PacCUY€Thl C UCIIOJIB30BAHUEM IIOHATHUSA «MAaCcCOBas O0JIs1 BEIICCTBAY.

Heopranunueckasi xumus

Hewmeramnsl. [Tonoxenne HemeTtamwioB B [lepruoanyeckoil CuCTeMe XUMUYECKUX 3JIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTPOCHHS aTOMOB. DPU3MYECKHE CBONCTBAa HEMETAJLIOB.
Auorponust HeMeTa/uIoB (Ha mpuMepe KUCIopoa, cepbl, hocdopa u yriepoaa).

XUMHUYECKUE CBOMCTBA BaXKHEHUIIIMX HEMETAJIOB (TaJIoreHoB, cephl, a30Ta, Gocdopa,
yIJIEpoia U KPEMHHsI) B X COSIMHECHUI (OKCHIOB, KUCIOPOICOAEPIKALIMX KHCIIOT,
BOJIOPOJIHBIX COCTUHEHHIA).

HpI/IMeHeHI/Ie BaXXHEHIIINX HEMETAJJIOB U UX COCAMHEHMU.

Mertaiubl. [Tonoxxenne merannoB B [leproanueckoit cucteme XuMuueckux snementoB J[. 1.
MenpeneeBa. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX 000JI0YeK aTOMOB MeTayuioB. O0miue
¢busnueckre cBoiicTBa MeTamioB. CIUTaBbl METANIIIOB. DIEKTPOXUMUUECKHUH PSiJ] HATIPSKEHUIMA
METAJIJIOB.

XUMHUECKUE CBOMCTBA BXKHEHIIIMX METAIIIOB (HATPHA, KA, KaJIbI[Ui, MarHui,
AFOMHHUH, [TUHK, XPOM, XKEeJI€30, MEJlb) U MX COCTHHEHHIA.

O61ue cnocoObl MoxyyeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

DKCHepUMEHTAIbHBIC METO/IbI H3YUCHHUS BEIIECTB U MX MPEBPAICHUN: H3YUYeHHE KOJUICKITHH
«MeTabl U CIIaBb», 00pa30B HEMETAIIOB, PEIICHHE KCIIEPUMEHTAIBHBIX 33/1a4,
HaOJIO/ICHUE W ONTMCAHUE JICMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OMBITOB (B3aHMMOJICHCTBUE
THIPOKCHA ATIOMUHHUS C PACTBOPAMH KHUCJIOT U IIeNI04Yel, KaYeCTBEHHBIEC PeaKIuy Ha
KaTHOHBI METAJLIIOB).

PacueTHbIE 3210491,
Pacuetsl Macchl BemiecTBa Uil 00beMa ra3oB MO U3BECTHOMY KOJIHUYECTBY BEIIECTBA, Macce
W 00BEMY OHOTO M3 YIAaCTBYIONIUX B PEAKIIUH BEIIECTB, pacyeThl Macchl (00bema,

KOJIMYCCTBA BCH_[CCTBa) MMPOAYKTOB pCaKInH, €CJIIN OAHO U3 BCIICCTB UMCCT MMPHUMCECH.

XUMHA U JKN3HDb



Ponw xumun B oOecrieueHuN SKOJIOTHYECKOM, JHEPTEeTHISCKOM M MUIIEBOM 0€301MacHOCTH,
pa3BuTuu MeauIUHbL. [IoHATHE O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U XUMUYECKUX
peaKkuuid.

[Ipencrasnenus: 00 0OMKUX HAYYHBIX MPUHIIMITAX TPOMBIITUICHHOTO MOJYYEHUS BaXKHEHIIIMX
BEIIECTB.

YemoBek B MHPE BECIIECTB U MAaTCPUAJIOB. BayKHEHIIIIE CTPOUTECIIbHBIC MaTCPHUAJIbI,
KOHCTPYKIMOHHBIC MAaTCPHAJIbI, KPACKH, CTCKJIO, KECpaMUKa, MaTCpUualibl AJId 3JICKTPOHUKH,
HaHOMAaTEpHaJibl, OPraHN4YCCKUC U MUHECPAJIbHEBIC y,HO6peHI/I$I.

XUMHUS U 3J0pOBBE YEIOBEKA: MpaBUila UCIIOJIb30BAHUS JIEKAPCTBEHHBIX MIPENapaToB,
MpaBmIa 0E30MaCHOTO UCIIOIH30BAHMS MPENapaToB OBITOBON XMMHUH B TTIOBCETHEBHOM JKH3HHU.

MexnpeMETHBIE CBSI3H.

Peanu3anus MeXnpeaAMETHBIX CBA3€H MPU U3yUYeHUU OOIIeH U HeopraHuyecko xumuu B 11-
M KJIacCe OCYIIECTBIIACTCS Yepe3 UCIOIb30BAHUE KAK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHSATHHN, TaK U MOHATUH, SABJISIOIIMXCS CUCTEMHBIMU ISl OTJICIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKIIA.

OO6mme ecTecTBEeHHO-HAYYHBIC MIOHATHS: HAYYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAITU3,
CUHTE3, KJIACCU(PUKALIHS, IEPUOAUIHOCTD, HAOIIOACHHUE, SKCIIEPUMEHT, MOJICTUPOBAHHE,
HU3MEPEHHUE, SIBJICHUE.

dusnka. MaTepusi, JHEPTHUs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, U30TOII,
PaINOaKTUBHOCTh, MOJIEKYJIA, YHEPTETUUECKHUI YPOBEHB, BEIIECTBO, TENIO, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, PU3MUCCKUE BETMYUHBI U €AMHUIBI X U3MEPEHHUSI, CKOPOCTb.

buonorus: KJICTKA, OpTaHHU3M, 3KOCHUCTEMA, 61/10C(1)epa, MaKkpoO- U MUKPOIJICMCHTHI,
BUTaMHHBI, obMeH BCIICCTB B OpraHrU3MCE.

I'eorpadus: MuHepasbl, TOpHbIE IOPO/IbI, MTOJIE3HBIE HCKOIIAEMBbIE, TOIINBO, PECYPCHI.

TexHomorusa: XuMm4YecKas NPOMBIINIJICHHOCTDb, MECTAJUTYPTHS, IPOU3BOACTBO CTPOUTCIIBHBIX
MaTcpuraios, CEIILCKOXO03ICTBEHHOE IMPONU3BOACTBO, MUIICBAA IMTPOMBINIJICHHOCTD,
(l)apMaL[eBTI/I‘leCKaSI MMPOMBIINIJICHHOCTD, MPOU3BOACTBO KOCMETUYCCKUX ITTPCIIApaTOB,
IMPOMU3BOJACTBO KOHCTPYKIIMOHHBIX MaTCPHUATIOB, SJICKTPOHHAA IPOMBIIIJIICHHOCTD,
HaAHOTCXHOJIOT'HUH.
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Pa3gen 2.YriaeBoaopoabl

2 IIpenensHble bubnuorexa POIII —
1' yIJIEBOJOPOA | 2 resh.edu.ru/subject/lesson/6151/start/
bl — aJIKaHbI 149993/
Henpenensn
2 HreneBo 000 Tpenaxep «O01aKko 3HAHUI.
) y. AOpOa 6 1 Xumusg. 10 knace, OO0 «Pu3zukon
2 | BI. aJIKEHHI,
JIa6»
alIKaJiEeHbI,
AITKUHBI
DNeKTPOHHBIH 00pa30BaTEIbHBIN
Apomaruyec
2 | xne pecypc «JlomaniHue 3aganus.
3' LEBOIODO 2 Cpennee obmiee oOpazoBaHue.
zl AOpoa Xumusay, 10-11 knacc, AO
«M3narensctBO "llpocBemienue'y
2 IIpuponnsie Tpenaxep «O01aK0 3HAHUIY.
4' WCTOYHUKHU 3 1 Xumug. 10 knace, OO0 «Puszukon
YIJIEBOJIOPOA JIaG»




OB H UX
nepepadoTka
Hroro mo pazaeny | 13
Pa3nen 3. Kuciiopoaocoaep:xaniue opranndeckue coeTuHeHUs
DIEeKTPOHHBINH 00pa30BaTEIbHBIN
ecypc «JloManiHue 3a1aHus.
3. | CoupThL. pecype «/1 A
1 | denon 3 Cpennee obmiee oopazoBaHue.
Xumusay, 10-11 xiacc, AO
«3narensctBo "IIpocsemienue’»
ANLOEruasl.
3 KapOonoBsie Tpenaxep «O01aKk0o 3HAHHID».
2' KHCJIOTHL. 7 Xwnmusi. 10 kimace, OO0 «Pu3ukoH
CrnoxxHbie Jlab»
3hupbl
DIIEeKTPOHHBIN 00pa30BaTEIBHBIN
3 pecypc «JlomamiHue 3aganus.
3' VrneBonsl 3 Cpennee oOmiee oOpa3oBaHHeE.
Xumusy, 10-11 knace, AO
«3narenscTBo "IIpocBemienue»
Wroro mo pazmeny |13

Pasnen 4. AzoTconepxaimme opraHudeckne coeIMHeHus

DJEeKTPOHHBINH 00pa30BaTEIbHbII

4 AMMWHBL. pecypc «JloMantaue 3a1aHusl.
1' AmMuHokucao |3 Cpennee oOmiee oOpa3oBaHHeE.
TEL benku Xumusay, 10-11 knacc, AO
«M3narensctBO "llpocBerienue’'»
Wroro mo paznueny | 3

Pasnen 5. BoicokoMoJieKyJIIpHbIE COeNHEHUS

IInmacTmaccel.
Kayuyxn.
Bosokna

S.
1

Tpenaxep «O01aK0 3HAHUIY.
Xumug. 10 knace, OO0 «Pu3zukon
Jlab»

Hroro no pazneny

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME
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11-i1 kiacce

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHnoBanme
Ne a3/1eJIOB U TeM (undposrre)
uw/m | P23A Beero | KOHTPOIbHEIE | TIDAKTHYECKHE | oGpazopaTebHbIe
MpOrpamMMbI paboThI paGoThI pecypeb
Pa3nen 1. Teopernueckue 0CHOBBI XUMHU
Crpoenue
aTOMOB.
[Tepuoanueckuii
3aKOH H
1.1 |Hepuonuueckas |3 bubsmorexa PILI -
' p resh.edu.ru/subject/29/11/
cucreMa
XUMHYECKHX
anemenToB .M.
Menpeneena
ONEeKTPOHHBIN
00pa3oBaTeNbHBINA Pecypc
Crpoenue «JlomamHue 3anaHusl.
BEIIIECTBA. Cpennee oOriee
1.2 4
Mmoroo0pasue oOpa3zoBaHue. XUMHs»,
BEIIECTB 10-11 xmacc, AO
«3narenbcTBO
"IIpocBemienue»
Tpenaxep «Obnako
XUMUYECKue 3HaHWY. Xumus. 11
1.3 6 1 1
peakiuu kiace, OO0 «DusukoH
JIa6»
Hroro no pazneny 13
Pa3nen 2.Heopranuveckasi XuMHus
ONeKTPOHHBIN
o0Opa3oBaTeNbHbII pecypc
«JlomaliHue 3aaHusl.
Cpennee o0riee
2.1 | Metamnsl 6 1 Peil IlI
oOpa3oBaHue. XUMHU»,
10-11 xmacc, AO
«3naTeancTBO
"[Ipocsemmenue"»
Tpenaxep «Ob6ako
2.2 | Hemeraimsl 9 1 1 p p

3HaHuy. Xumus. 11




kiacc, OO0 «PU3UKOH
JIa0o»

CBs3b
o 3 | HEOPTaHMECKHX | , bubnuorexa POILI —
" | ¥ OpraHuvYeCcKux resh.edu.ru/subject/29/11/
BEIIECTB
Hroro no pazaeny 17

Pasznea 3. XumMus u :KU3Hb

311X K 4 Bbubmmorexa POIII —
. e resh.edu.ru/subject/29/11/
Hroro no pazneny 4
OBILIEE
KOJIMYECTBO 34
YACOB I10
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