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IHosicHUTEABbHAA 3aAIIMCKA

Pabouas mporpamma 1mo XMMHH Ha yPOBEHb CPEAHETO 00IIero oopa3oBaHus s
obyvaronuxcst 10-11-x kiraccoB YOV «Akanemus» pazpaboTaHa B COOTBETCTBUU C
TpeOOBaHUSAMMU:

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 CPEeJHEro 00IIero 00pa3oBaHus»
(c u3MEHEHUAMH, BHECEHHBIMH MpHKa3oM Munnpocseiienus ot 12.08.2022 Ne
732);

o mnpukaza Munmnpocsemienus ot 18.05.2023 Ne 371 «O6 yTBepxkaeHuu ¢eaepaibHoi
00pa3oBaTeNbHON MTPOTrpaMMBbl CPETHETO 00I1IEer0 00pa30BaHUMY;

o mnpukaza Munnpocsemienus ot 09.10.2024 Ne 704 «O BHeceHUH U3MEHEHH B
HEKOTOpbIE ITpuKa3sl MuHKCTEpCTBA NpocBenieHus Poccuiickon denepanuy,
Kacaromuecs geepaibHbIX 00pa30BaTebHBIX MPOrPAMM HAYaIbHOTO OOIIIEro
00pa3zoBaHus, OCHOBHOI'O 00111eT0 00pa30BaHUs U CPEIHETO OOIIETO
00pazoBaHUY,

e mnpukaza MunmnpocsemieHus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka
OpraHu3alluK U OCYIIECTBICHHS 00pa30BaTEIbHON IEATEILHOCTH 110 OCHOBHBIM
0011e00pa3oBaTebHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM ITPOrPaMMaM
HAYaIbHOTO OOIIETr0, OCHOBHOT'O OOIIEr0 M CPETHETO 00LIer0 00pa3oBaHUsMY;

o Konnenmuu npemnogaBaHus y4eOHOTO TpeMeTa « XUMUs»;

o Konnenuuu sxonaoruyeckoro o0pa3oBaHus B cuctemMe o0I1ero o0pa3oBaHus;

o CII 2.4.3648-20 «CaHnuTapHO-3MHIEMHOJIOTUIECKHE TPEOOBAHUS K OpraHU3aIHIM
BOCMHUTAHUS U 00YyYEHHS, OTJbIXA U 03JOPOBJICHUS JETEH U MOJIOICKIY,
YTBEP)KJICHHBIX TOCTAHOBJICHHUEM IIIaBHOTO caHUTapHOTo Bpaya ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckne HOPMaTHUBBI U TPEOOBaHUS K 00ECTICUCHHIO
6e3omacHOCTH U (WTK) OE3BPEIHOCTH IS YelloBeKa (haKTOPOB CPEIbl OOUTAHHUS,
YTBEP)KJICHHBIX TOCTAHOBJICHHUEM IIIABHOTO caHUTapHOTo Bpaya ot 28.01.2021 Ne
2;

e y4eOHOTO IJIaHa CpeIHEro 00IIero oOpa3oBaHus, YTBEPKACHHOTO nmpukazom YOY
«Axagemus» ot 29.08.2025 Ne 130 «O BHeceHUH U3MEHEHUI B OCHOBHYIO
00pa3oBaTeNbHYI0 MPOrPaMMy CPETHETO OOIIEro 00pa3oBaHUs Y,

e (enepanbHOl paboueit mporpaMmbl IO y4eOHOMY TIpeaMeTy «XHUMHs» 0a30BOTO
YPOBHSI.

PaGouas nmporpamma opreHTHpOBaHa Ha 1IeeBble TPUOPUTETHI, CHOPMYITHPOBAHHbBIE B
¢benepanbHO paboyei mporpaMMe BOCIIMTaHUA U B paboueit mporpamme BocniuTanus YOY
«AxageMus.

[Iporpamma o XMMHU Ha ypOBHE CpeHEro 00I1ero o0pa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanpHOTO 3aK0HA OT 29.12.2012 No 273-D3 «O06 obpazoBanuu B Poccuiickoit
®enepanumn», TpeOOBaHUHN K pe3ysbTaTaM 0CBOSHHs (peepanbHOi 00pa3oBaTeIbHOM
mporpamMmmsl cpeaHero oomiero oopasosanus (POIT COO), npencraBineHusix B eepaabHOM
rocyJapcTBEHHOM oOpa3oBarenbHoM cranaapte COO, ¢ yuerom KoHuenmuu mpemnoiaBaHus
y4eOHoro npeamera « XumMus» B 00pa3oBaTelbHBIX opranu3anusax Poccutickoit deneparmy,



peaTu3yrIIuX OCHOBHBIC 00pa30BaTeIbHbBIE IPOTPAMMbI, © OCHOBHBIX MOJIOKEHHIH
«Crtparerun pa3sutus Bocniutanus B Poccuiickoit @enepannu Ha nepuoa a0 2025 roga»
(pacmiopsxenue IpaButensctBa P® ot 29.05.2015 Ne 996-p).

OcHOBY 1OJIX0/10B K pa3paboTKe MpOrpaMMBbI [0 XUMHUH, K ONPEAEICHUIO 00IIel cTpaTeruu
00y4YeHHs, BOCIIUTAHUS U PA3BUTHUS 00YUAIOIIUXCsl CPEACTBAMH Y4eOHOTO IpeaMeTa
«Xumus» it 10-11 kmaccoB Ha 6a30BOM YpOBHE COCTaBMIIM KOHLIENTYaJIbHbIEC TOT0KEHHS
@I'OC COO o B3auM000yCIOBICHHOCTH LIEJIEH, COACPIKaHMs, PE3YIbTATOB OOyUYECHUS U
TpeOOBaHMH K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHue, MOJIy4aeMOe BBITYCKHUKaMU 00111e00pa3oBaTeIbHOM
OpraHu3alMH, ABJISETCS HEOThEMIIEMOM YacThio X 00pa3oBaHHOCTH. OHO CITyKUT
3aBepUIalOIIMM 3TAllOM PeaIM3allui Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYIIMX LIEJTOCTHON CUCTEME XMMUYECKOTI0 00pa30BaHMsl. ITH LIEHHOCTH
KacaroTCsl MO3HAHMSI 3aKOHOB MTPUPOIbI, POPMHUPOBAHUS MUPOBO33PEHHS U OOIIEH KYIbTYPHI
YeJIOBEKa, a TAKXKE SKOJIOTHYECKH 000CHOBAaHHOI'O OTHOLIEHHUS K CBOEMY 3/I0POBbBIO U
pUpPOAHOH cpene. Peanusyerca xumuueckoe oOpazoBaHue 00ydaroluXcsl Ha ypOBHE
CpeaHero o01ero oopazoBaHusl CpeICTBAMU yUEOHOT0 npenMeTa « XUMUsA», COAepKAHNUE U
IIOCTPOEHHUE KOTOPOT'O OIPEJIEIEHBI B IPOrpaMMe 110 XUMUHU C YYETOM CHEUPUKN HAYKU
XMMUH, €€ 3HAaYE€HUs B O3HAHUU IPUPOJIbI U B MAaTEpUAIbHON XKU3HU OOIIECTBA, A TAKXKE C
Y4eTOM OOIIMX [eJIeH U MPUHIIUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSHIE CUCTEMBI
cpeanero obiero oopazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0coOyI0 poJib B COBPEMEHHOMN
LMBUJIIN3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepuaibHON KyabTypbl. OHa BHOCUT CBOM BKJIaJ B
(bopMHpOBaHKE PALTMOHAIBHOTO HAYYHOTO MBILUIECHHS], B CO3/IaHUE LIEIOCTHOTO
MIpe/ICTaBIeHMs 00 OKPY’KaIOLIEM MHUpE KaK O €IMHCTBE IPUPOJIbI U YEJIOBEKa, KOTOPOE
¢dbopmHpyeTcss B XUMHUH HAa OCHOBE IOHMMaHMs BELIIECTBEHHOI'O COCTaBa OKPY KAOIETr0 MUPA,
OCO3HAHUS B3aUMOCBSI3H MEXYy CTPOCHHUEM BEILIECTB, X CBOMCTBAMM M BO3MOKHBIMU
00J1aCTsIMH TPUMEHEHHUS.

TGCHO BSaHMOHeﬁCTBYﬂ C I[p}IFI/IMI/I C€CTCCTBCHHBIMU HaYKaMI/I, XUMHUSA cTajia H€OT”I7€MJ'I€MOI7[
4acTbI0 MHUPOBOM KYJIBTYPhI, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TPY/Aa U )KU3HU KaXKI0TO
YJICHA 06HI€CTBa. COBpeMeHHaH XUMHUS KaK HaYKa co3ugaTeiibHas1, Kak HaYKa BBICOKHX
TEXHOJIOTUI HalpaBJeHa Ha pPelleHNe rI100albHBIX MTPOOJIeM YCTOHYHBOTO Pa3BUTHUS
YEJIOBEUECTBA — CHIPhEBOM, SHEPTETUUECKOMN, MUIIEBOM, SKOJIOTHYECKOM 0€301MacHOCTH 1
OXpaHbl 3J0POBBA.

B cooTBercTBUY ¢ 00IIMMU IENSAMHU U IPUHIIUIIAMU CPEIHEr0 00I1ero oopa3oBaHus
coznepkanue npeamera « Xumus» (10-11-e kmaccel, 0a30BbIi ypOBEHb H3YUCHHS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY O0OYUaIOIIUXCS,
HE0OXOIUMYIO UM ]ISl BBIPAOOTKM MUPOBO33PEHUYECKHX OPUEHTUPOB, YCIEITHOTO
BKJIFOYECHHUS B )KU3Hb COLIMYMA, MPOJIOJDKEHUST 00pa30BaHMs B PA3IMUHBIX 00JIACTSIX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBngomuMuy mpeaMeTa « XuMus» SIBISIFOTCs] 0a30Bble Kypchl — « OpraHudeckasi XuMus»
n «O01as 1 HeopraHUYecKasi XUMUS, OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX
SIBJISIFOTCSL OCHOBBI 0230BOM HAyKH: CHCTEMa 3HAHUH 110 HEOPraHWIeCKo Xumuu (¢
BKJIFOUCHHEM 3HAHUI U3 O0IIeH XUMUK) U OpraHMYecKoi XuMuu. GopMUpoBaHUe TaHHON



CHCTEMbI 3HAaHUH [TPU N3yYEHUH NpeMeTa 00eCieunBaeT BO3MOKHOCTh PACCMOTPEHUS BCETO
MHOT000pa3us BeIECTB Ha OCHOBE OOIIUX MMOHATUH, 3aKOHOB U TEOPUNA XUMUH.

CrpykTypa conepkanus KypcoB — «Oprannueckast XuMusi» u «O01mas 1 HeopraHuuecKas
XUMHUs» chopMUpOBaHa B IpOrpaMMe 0 XMMUHU Ha OCHOBE CUCTEMHOTO M0AX0a K
M3YYCHHIO Y4eOHOTO MaTepuaia u 00yCIIOBICHA HCTOPUIECKH 0OOCHOBAHHBIM Pa3BUTUEM
3HaHUI Ha OIpeJeNIEHHBIX TEOPETUYECKUX YPOBH:X. Tak, B Kypce OpraHM4ecKol XUMUU
BELIECTBA PACCMATPUBAIOTCS HA YPOBHE KIACCUYECKOM TEOPUM CTPOEHUS OPIaHUYECKUX
COEJIMHEHUH, a TAK)Ke Ha YPOBHE CTEPEOXMMUYECKHX U 3JIEKTPOHHBIX MPEICTaBIECHUHN O
crpoenunu BemecTB. CBeeHns 00 N3yyaeMbIX B Kypce BELIECTBAX JAIOTCS B Pa3BUTHH — OT
YIJI€BOJOPOOB 10 CIOKHBIX OMOJIOIMUECKH aKTUBHBIX COeAMHEHUH. B kypce oprannueckoi
XMMUU TOJTY4al0T Pa3BUTHE CPOPMUPOBAHHBIC HA YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHUs
IepBOHAYAJIbHBIE IPEJCTABICHNUS O XUMUYECKOHN CBSI3HU, KJIaCCU(PUKAIIMOHHBIX IPU3HAKAX
BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHHUSI, 0 XUMHYECKON PEaKIuu.

ITo HOBBIM yTJIOM 3peHus B peaMeTe « XUMHUs» 0a30BOr0 YPOBHS paccMaTpUBaeTCs
M3Y4YEHHBII Ha YPOBHE OCHOBHOT'O 00I1I€ro 00pa3oBaHUs TEOPETUUECKUN MaTepuanl U
(aKTOJIOrMUECKUE CBEJICHHS O BELIECTBAX U XUMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B
Kypce «O011as 1 HeopraHudeckasi XuMus» 00y4yarouMMCs PEAoCTaBISETCs] BO3SMOXHOCTh
0CO3HaTh 3HaYECHUE MEPHUOAMUYECKOrO 3aKOHA € OOIIETEOPETUYECKUX U METO0JI0IMUECKUX
MO3UINH, TITy0Ke TOHATh HCTOPHYECKOE M3MEHEHNE (PYHKIUH 3TOT0 3aKOHA — OT
o0o0maromiei 10 0ObICHAIONMIEH U MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUi 0 BaXKHEHUIIINX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOWCTBAX U
MNPHUMEHCHUH, a TAKKC O XUMHNYCCKUX PCAKIUAX, UX CYIIHOCTHU YU 3aKOHOMCPHOCTAX
MpoTeKaHus JononHsercs B kypcax 10-x u 11-x kimaccoB aieMeHTaMu CoAepKaHus,
MMEIOLIUMH KYJIbTYPOJIOTUYECKUI U MPUKIIAAHON XapakTep. DTU 3HaHUS CIOCOOCTBYIOT
MMOHMMAaHHUIO B3aMMOCBSI3U XUMHUU C APYTUMHU HAyKaMH, PaCKphIBAlOT €€ POJib B
MO3HABATEILHON U MPAKTUUECKOU JIEATETLHOCTH YETIOBEKA, CITIOCOOCTBYIOT BOCITUTAHUIO
yBa)XEHHUS K MPOIIECCY TBOPUECTBA B 00JaCTH TEOPUHU U MPAKTUYECKUX MPUIOKESHUH XUMUH,
IIOMOT'ar0T BBIITYCKHHUKY OPUCHTUPOBATLCA B 06HI€CTB€HHO 1 JINHHOCTHO 3HAYUMBIX
npo0OyieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKU OCMBICITUBATh MH(GOPMAIUIO U IPUMEHSTH €€
JJIA IIOIIOJTHEHU A 3HaHI/II\/'I, pEeIICHUSA MHTCIIICKTYAJIbHBIX U OKCIICPUMCHTAJIbHbBIX
MCCIIeIOBATENbCKUX 3a/1a4. B 11enom coaepkanue yueOHOro npeamera « XuMusy JTaHHOTO
YPOBHS U3YUYEHUSI OPUCHTUPOBAHO HA (POPMUPOBAHUE Y OOYHAIOIINXCS MUPOBO33PEHUECKOM
OCHOBBI /ISl TOHUMaHUS PUIOCOPCKUX UIEH, TAKUX KaK: MaTepHaIbHOE €TUHCTBO
HEOPraHMYECKOT0 M OPraHN4eCcKOro MHUpa, 00yCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM
U CTPOCHHEM, NTO3HABAEMOCTh IPUPOIHBIX SIBIICHUN MTyTEM IKCIIEPUMEHTA U PEIICHUS
MIPOTUBOPEUYUI MEXKYy HOBBIMU (DAaKTaMH U TEOPETHUECKUMH MPEANOCHIIIKAMHU, OCO3HAHUE
POIM XUMHUU B PEIICHUU IKOJOTHIECKUX MPOOIIeM, a TaKkkKe MpodsieM coepexeHus
OHEPTCTUYCCKUX PECYPCOB, ChIPbA, CO3JaHUA HOBBIX TEXHOJIOTHH U MaTCpHraioB.

B nnane perieHus 3a1a4 BOCIIUTAHUS, Pa3BUTHSI U COIIMATTU3ALMN 00yYaIOIIUXCS IPUHSTHIS
MPOrPaMMO¥ 10 XHMHH TTOJIXOJTBI K ONIPEICTICHUIO COACPKAHMS B IIOCTPOCHHS ITPEIMETa
MpeIycMaTpuBaT (GOPMHUPOBAHKE YHUBEPCATBHBIX YUEOHBIX JEHCTBHM, UMEIOIUX 0a30BOE
3HAYCHUE JIJIS PA3]IMIHBIX BHJIOB JICITCILHOCTH: PEIICHUS TIPOOJIeM, ITONCKA, aHATN3a U
00paboTKu nHPOpMAIUH, HEOOXOIUMBIX I IPHOOPETEHUS OIBITa MPAKTUIECKON 1
HUCCIEN0BATENLCKON NEATEILHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B IIO3HAHUNA XUMHUM.



B npaktuke npenojaBaHusl XMMUU Kak Ha yPOBHE OCHOBHOI'O 0011ero 00pa3oBaHus, Tak U Ha
YPOBHE CPEJHEr0 001Iero 00pa3oBaHusl, IPU OIPEIEICHUH COAEPKATEIbHON
XapaKTEPUCTHUKY LIeJIeH U3yYEHUs IIpeIMeTa HallpaBICHUEM IIEPBOCTEIIEHHON 3HAYUMOCTH
TPaJUIMOHHO MPU3HAeTCs (POPMUPOBAHUE OCHOB XMMHUECKOW HAYKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKOM EATEIBHOCTH Y€I0BEKa U KaK OJJHOTO U3
KOMIIOHEHTOB MUPOBOI KyJIbTypbl. C METOANYECKOM TOUKHU 3pEHUSI TAKOM MOAXOM K
OIIPEACIICHUIO LIEJIeH N3Y4YEHHUs ITPEIMETA SBJISETCS BIIOJIHE OIIPABJIAHHBIM.

CornacHo TaHHOW TOYKE 3pEHHsI TJIABHBIMH IIEISIMH U3yUYeHHs IIpeaMeTa « XUMHUs» Ha
06azoBom ypoBHe (10—11-¢ Ki1acchl) SBISIOTCS:

e (OpPMHUPOBAHKE CHCTEMbI XUMUYECKUX 3HAHUHM KaK BaXKHEHIIICH COCTABIISAIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, B OCHOBE KOTOPOH JIEKAT KIIFOUECBBIC
NOHSTHS, (PyHAaMEHTaTbHbIE 3aKOHBI U TEOPUU XUMUH, OCBOCHHE SI3bIKa HAYKH,
YCBOEHHUE U TOHUMAHUE CYIIHOCTH JOCTYITHBIX 0000IIEHUN MUPOBO33PEHYECKOTO
XapakTepa, 03HaKOMJICHHE C UCTOPHEH UX Pa3BUTHSI U CTAHOBIICHUS;

e (GopMHUPOBAHUE U PA3BUTHE MMPEACTABICHUI O HAYYHBIX METOAAX TTO3HAHUS
BEIIECTB U XMMHUYECKUX PEaKIHi, HEOOXOUMBIX IJIsi IPUOOPETEHUS YMEHUIN
OPUEHTHPOBATHCS B MUPE BEIIECTB U XUMUUYECKHUX SBJICHUM, UMEIOIIUX MECTO B
pUpOJIe, B MPAKTUUYECKOM U MOBCEAHEBHON KHU3HH,

e DPa3BUTHE YMEHUU U CIIOCOOOB JEATEILHOCTH, CBI3aHHBIX C HAOIIOICHUEM U
00BSCHEHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOIIOICHIEM MPaBuil 0€30MacHOT0
oOpaleHus ¢ BeECTBAMH.

Hapsiny ¢ aTuMm, conepxaTenbHas XapaKTepUCTHUKA TEJIeH U 3a7a4 U3yUeHus MpeaMeTa B
[porpaMmMme o XUMHHM YTOUHEHAa U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHU
MIPUOPUTETAMHU B CHCTEME CpeJIHEro oo1iero oopa3zoBanus. CeroaHs B MPENoiaBaHuU XUMHUHT
B OOJIbIIIEH CTENEHN OTAAETCS MPEANOUYTEHNE MTPAKTUYECKON KOMIIOHEHTE COACPKAHUS
o0Oy4eHusi, OpUEHTUPOBAHHOW Ha MOJArOTOBKY BBIITYCKHUKA 0011€00pa30BaTeIbHOM
OpraHu3alliy, BIaJACIOIIero He HabopoM 3HaHuH, a PYHKIMOHATIBHON IPaMOTHOCTHIO, TO
€CThb crioco0aMu U YMCHUAMHU aKTUBHOI'O TTOJTYUCHUA 3HAHUHU U MNPUMCHCHUSA UX B peam,Hoﬁ
YKU3HU JIJIs1 PEIICHUS] PAKTUUYECKUX 3aa4.

B cBsi3u ¢ 9TUM Npu U3yYEHUU TIpeIMeTa « XUMHUSH TOMUHUPYIOIIEE 3HAUCHUE TIPUOOPETAIOT
TAaKHE LN U 3a]1a4U, KakK:

e ajanTaiys 00y4arolUMXcs K YCIOBUSAM IMHAMUYHO PAa3BUBAIOIIETOCS MUPA,
(dhopMHUpOBaHNE HHTEIIEKTYATBHO PA3BUTON JIMYHOCTH, TOTOBOU K
camM000pa30BaHUIO, COTPYTHHUUECTBY, CAMOCTOSITEILHOMY MPUHATHIO TPAMOTHBIX
pemeHm‘/'I B KOHKPCTHBIX JKU3HCHHBIX CUTyallUAX, CBA3aHHBIX C BEIICCTBAMU U UX
PUMEHEHHEM,;

e (opmHpOBaHHE Yy 00YYAIOIINXCS KIFOUSBBIX HABBIKOB (KITFOYEBBIX KOMIIETSHIINH),
UMEIOIMX YHUBEPCATIbHOE 3HAUCHHUE [T PA3IMYHBIX BUIOB J1€ATEIbHOCTH:
pelieHus mpodsieM, IoUCKa, aHanu3a U 00paboTku HHGOPMALIUK, HEOOXOAUMBIX
JUIs IproOpeTeHNs ONbITa IEITEILHOCTH, KOTOpasi 3aHUMAeT BaKHOE MECTO B
MMO3HAHUU XUMHH, a TAKXKE JJISI OLIEHKH C MMO3UI[UHA DKOIOTHYECKO 0€30acCHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOLIECCOB Ha OPraHMU3M YelloBeKa U
NPUPOJIHYIO CPENY;

e PA3BUTHUC MMO3HABATCIIbHBIX MHTCPCCOB, NHTCIJICKTYAJIbHBIX U TBOPYCCKUX
CIOCOOHOCTEHN 00YyJArOITUXCSI: CIOCOOHOCTH CAaMOCTOSITEIILHO PUOOPETATh HOBBIC



3HAHUSA [0 XUMHUHU B COOTBETCTBHUH C KHU3HEHHBIMU MOTPEOHOCTSIMU, HUCIIOIb30BATh
COBpPEMEHHbIE HH(OPMAIMOHHbBIE TEXHOJIOTUH JUIsl TOMCKA U aHaJIM3a Y4eOHOH U
HAYYHO-TIOMYJISIPHON MHPOPMAIIMN XUMUYECKOTO COJIEP KaHNUS;

e (opmupoBanue 1 pa3BUTHE Yy 00YUAIOIIUXCS ACCOIUATUBHOTO U JIOTUYECKOTO
MBIIUICHUS, HAOJII01aTEIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOECHHO
HE0OXOUMBI, B YACTHOCTH, IIPH IJIAHUPOBAHUH U IIPOBEICHUU XUMUYECKOTO
JKCHEPUMEHTA,;

e BOCHHTaHHUE y 00y4aromuxcsl yOeKJIeHHOCTH B TYMaHUCTHUECKOW HAPaBICHHOCTH
XUMHH, €€ BaXKHOU POJIH B PEIICHUH TTI00aTbHBIX MPOOIeM palluOHAIBEHOTO
IIPUPO/IONOIb30BAHUS, [IOIIOJIHEHUS YIHEPIETUUECKUX PECYPCOB U COXPAHEHUS
MIPUPOIHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEpeKHOT0 OTHOILIEHUS K
NPUPOJIE U CBOEMY 3JI0POBBIO, a TAKXKE MPUOOPETEHHS OIBITA UCIOIB30BAHUS
MOJIyYEHHBIX 3HAHUH U1 IPUHATUSA TPAMOTHBIX PEUICHUH B CUTYyalUsX,
CBSI3aHHBIX C XMMHUYECKUMH SIBJICHUSIMHU.

B y4eOHOM mmaHe cpeHero oo0mero oopa3oBaHus mpeaMeT « XuMus» 0a30BOTO YPOBHS
BXOJIUT B COCTaB IpeaMeTHOM 061acTi «EcTecTBeHHO-HAYUYHBIE TPEIMETHD.

OO11ee 9nciIo 9acoB, OTBEICHHBIX JIUIS U3YYCHUS XUMHH, HAa 0a30BOM YPOBHE CPEIHETO
obiero oopaszoBanmus cocrasiser 68 yacos: B 10-m kinacce — 34 gaca (1 gac B Hepenio), B 11-
M kiacce — 34 gaca (1 gyac B HezeIo).

I[JI?I pea.nmaulxm HpOFpaMMI)I I/ICHOJII)?;YIOTCSI y‘~I€6HI/IKI/I, IIOHYHIGHHI)IC K UCITOJIB30BAHUKO
MIPH pean3aiy UMCIONUX TOCYJAPCTBCHHYIO aKKPEIUTAIINI0 00pa30BaTEIIbHBIX MPOTPaMM
Ha4yaJIbHOTO OOIIEr0, OCHOBHOT'O OOIIIET0, CPEeIHEro 00IIero o0pa3oBaHus OpraHU3aUIMH,
OCYIIECTBISIONIUMHU 00pa30BaTEIbHYIO I€ATEIbHOCTh, MPUKa30M MUHIPOCBEIICHUS OT
26.06.2025 Ne 495:

o Xumus, 10 knacc/ T'abpuensia O.C., Octpoymos W.I'., Cnaaxos C.A., AO
«znarensctBo "IIpocBemnienuey;

o Xumus, 11 xnacc/ T'abpuensia O.C., Octpoymos W.I'., Cnaakos C.A., AO
«znarensctBo "IIpocBemnienuey;

DNeKTpOHHBIE 00pa30BaTeNbHBIE PECYPCHI, AOMYIIEHHBIE K UCTIOJIB30BAHUIO ITPH PEATU3aIN
HMCIOIUX I'OCYJAPpCTBECHHYIO AKKPCAUTALIUIO 06p330BaT€J'II)HI)IX nporpamMm Ha4ajJlbHOI'O
00111er0, OCHOBHOT'O OOIIET0, CPeAHEro 00Iero oopazoBaHus MpuKa3oM MHUHIIPOCBEIIEHUS
ot 23.07.2025 Ne 551: https://foxford.ru/, https://edsoo.ru/, https://www.yaklass.ru/,
https://uchi.ru/

IlianupyemMble pe3yabTaTbl 0CBOEHHUS
Y4eOHOro npeamera

JIMYHOCTHBIE Pe3yJbTAThI


https://foxford.ru/
https://edsoo.ru/
https://www.yaklass.ru/

®I'OC COO ycranaBiMBaeT TpeOOBAHUS K pe3yJibTaTaM OCBOCHHUS 00YyYarOIIUMHUCS
porpamMm cpeaHero ooIero 00pa3oBaHus (JIMYHOCTHBIM, METAPEAMETHBIM H
npeaMeTHbIM). HayuHo-MeToIn4ecKol OCHOBOM /ISl pa3paboTKH IIIAHUPYEMbIX Pe3yIbTaTOB
OCBOEGHUS TIPOTPaMM CPETHETO 00IIEeTr0 00pa30BaHUs SBISETCS CHCTEMHO-IESTEIIbHOCTHBIN
MOAXO/I.

B cooTBeTcTBUY C CUCTEMHO-AEATENBHOCTHBIM MIOJIX0A0M B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHUS MpeaMeTa « XMMH» Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus
BBIJICJIEHBI CIIEYIOLINE COCTABIISIOILHUE!

e 0CO3HaHUE O0YYAIOUTUMUCS POCCUMCKOMN TpaXAaHCKON UACHTUYHOCTH —
TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEAEIICHUIO;

e HaJWYMe MOTHUBALUHU K O0yUEHHUIO;

e IlIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKAECHUHN JIMUHOCTU HA OCHOBE
KJIFOUYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaAULIUN Oa30BOM HAyKU XUMUH,

e TOTOBHOCTb U CLIOCOOHOCTh O0YYAIOIIUXCsl PYyKOBOACTBOBATHCS B CBOEH
JIEATEIbHOCTH LIEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKAMM, IPUCYIIIMMHU LIEJOCTHON
cUcTeMe XUMHUYECKOro 00pa3oBaHus,

e HaJMYME NIPABOCO3HAHUS FKOJIOTMUECKOHN KYJIbTYpPbl U CIOCOOHOCTH CTaBUTh LIETIHU U
CTPOUTbH )KU3HECHHBIE IIAHBI.

JInuHOCTHBIE PE3YJbTaThl OCBOCHUSA IPECAMETA «XHUMHUS JOCTUI'alOTCA B CAUMHCTBC yqe6H0171
M BOCIIUTATCIILHOM ACATCIIBHOCTU B COOTBETCTBUU C TYMAHUCTUYCCKHUMU,
COIHOKYJIbTYPHBIMHU, NYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU U UJI€aJITaMU pOCCHﬁCKOFO
IrpaXaIaHCKOro O6HIGCTBa, IIPHUHATBIMU B 06HIGCTB€ HOpMaMH U IpaBUJIaMH ITOBCACHUA,
CHOCO6CTByIOH_II/IMI/I mnmponeccamM CaMOIIO3HAHUA, CaMOPa3BUTUSA U HPABCTBECHHOI'O
CTaHOBJICHUA JIMYHOCTHU 06yqa101111/1xcs1.

JIMYHOCTHBIE pe3yNIbTaThl OCBOEHUS MpeaMeTa « XUMHUS» OTpaxaroT chOPMHUPOBAHHOCTh
OTIbITa IO3HABATEIBHON U MPAKTUYECKOM eATEIbHOCTH 00yUaloUXcs M0 pean3aluu
MPUHATHIX B 00LIECTBE IIECHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpakaaHCcKoOro BOCIMTAHMA:

e OCO3HaHUS 00YYaIOUIUMHCS CBOMX KOHCTHUTYIIMOHHBIX ITPaB U 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U IIPABONIOPSIKY;

e IIPEACTABIICHMS O COLMAIBHBIX HOPMaxX U MPaBUJIaX MEKINYHOCTHBIX OTHOLICHUH B
KOJUIEKTHUBE;

e TOTOBHOCTH K COBMECTHOW TBOPUECKOH IEATETLHOCTH MPH CO3/1aHUH YUEOHBIX
MIPOEKTOB, PELIEHUH YUeOHBIX U MO3HABATEIbHBIX 33/1a4, BHIITOJIHEHUN
XUMHUYECKHUX IKCIIEPUMEHTOB;

e CNMOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI
JPYTUX MPU aHAJTU3€ PA3IMUHBIX BUJIOB YU€OHOH 1€ TEbHOCTH,

2) NATPHOTHYECKOTO BOCIIUTAHHUS:

e IIEHHOCTHOTO OTHOIIEHHS K UCTOPHYECKOMY W HAYYHOMY HACJIEIUIO OT€UECTBEHHON
XUMUH;

e YBaXEHHS K IPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUH U MPAKTUUECKOTO
MPUMEHEHHUS XUMUU, OCO3HAHUS TOTO, YTO JOCTUXKEHHUS HAYKH €CTh Pe3yJIbTaT



JUINTEJIbHBIX HAOJIIOJ€HUH, KPOIIOTJIMBBIX SKCIIEPUMEHTAJIbHBIX IIOUCKOB,
IIOCTOSIHHOT'O TPYZa YYEHBIX U IIPAKTUKOB,;

e UHTEpEca U MO3HABaTEIbHBIX MOTUBOB B IIOJYYE€HUH U MTOCIEAYIOLIEM aHAIU3E
UH(POPMALIUHU O TIEPETOBBIX JOCTHKEHUSX COBPEMEHHOM O0TEUeCTBEHHOW XUMUH,

3) JAYXOBHO-HPABCTBCHHOI'0 BOCIIUTAHUSA .

e HPABCTBCHHOI'O CO3HAHMI, DTUYCCKOI'O IIOBECACHUA,

e CIIOCOOHOCTH OLICHUBATh CUTyalluH, CBA3AHHBIC C XUMUUYCCKHUMU SBJICHUAMU, U
IIPUHHUMATh OCO3HAHHBIC PCIICHM, OPUCHTUPYACh HA MOPaJIbHO-HPABCTBCHHLIC
HOPMBI U ICHHOCTH,

e TOTOBHOCTH OLCHHMBATH CBOC IMMOBCACHNEC U IMOCTYIIKK CBOUX TOBapI/IHIeﬁ C HO3PII.IPII>1
HPAaBCTBCHHLIX W IIPABOBBIX HOPM M OCO3HAHHC HOCJIGI[CTBI/Iﬁ 3TUX IOCTYIKOB,

4) popMupoBaHHUS KYJIbTYPbI 310POBbS:

e TIOHUMAaHUs LIEHHOCTEHN 3I0POBOTr0 U O€30IMacHOro 00pasa KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIECHUSI K COOCTBEHHOMY (DU3HUECKOMY U ICUXUUYECKOMY
3JI0pPOBBIO;

e coOJO/IeHNUs TTPaBIII OE30MaCHOTO OOPAIEHUS C BEIIECTBAMU B OBITY,
IIOBCEJHEBHOM KU3HU U B TPYIOBOH ACSATEIBHOCTH;

e TIOHMMAaHUS IICHHOCTH TPABUJI HHIWBHyAJIbHOTO M KOJUICKTHBHOTO 0€30MacHOTO
MOBE/ICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 30POBBIO U KU3HU JIOJICH;

e OCO3HAHUS MOCIICACTBUN M HEIIPUATHUS BPEAHBIX PUBbIUeK (yrnoTpeOieHus
QIIKOTOJIs, HAPKOTHKOB, KypPEHU);

5) Tpy10BOT0 BOCIIHTAHUS:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B YU4EOHO-HCCIIET0BATENbCKON NEATENBHOCTH,

00I11IeCTBEHHO T0JIE3HOM, TBOPYECKON U APYTUX BUJIAX JACSITEIBHOCTH;

e YCTAaHOBKHU Ha aKTMBHOE YYacCTHE B PEIICHUH MPAKTUUYECKUX 3a]a4 COLUATBbHON
HampaBJIEHHOCTH (B paMKax CBOETO KJiacca, IIKOJIbI);

e HHTEpeca K MPaKTUYECKOMY M3YYSHHIO MPOQECCH pa3TUYHOTO POAa, B TOM YHCIIe
Ha OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUN 110 XUMHH,

e YBaXEHUS K TPYHY, JIOASAM TpyJa U pe3yJibTaTaM TPYJI0BOH AESITEIbHOCTH;

e TOTOBHOCTH K OCO3HAHHOMY BHIOOPY WHIWBHUIYATHHOU TPAEKTOPUU 00pa30BaHMUs,

Oynyieit npodeccuu U pearu3anud cOOCTBEHHBIX )KHU3HEHHBIX IIAHOB C YUETOM

JUYIHOCTHBIX HHTEPECOB, CTIOCOOHOCTEN K XUMHUHU, HHTEPECOB M MOTPEOHOCTEN

o01ecTBa;

6) 3K0JIOrHYecKOro BOCIUTAHMSA:

e DKOJIOTUYECKH I11eJIeCO00Pa3HOr0 OTHOIIEHHUS K IPUPOJE, KAK HICTOUHUKY
CYILLIECTBOBaHMS KU3HU Ha 3eMIIE;

e TIOHHMMAaHUs TN100ATBHOTO XapaKTepa dKOJOTHYECKUX MPOOIIeM, BIUSHUS
HYKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLIMATIBHOU CpEbI,

e 0CO3HaHUS HEOOXOAMMOCTH MCIOIb30BaHUS TOCTHKEHUN XUMUU IS PEeIICHUs
BOIIPOCOB Pal[MOHAJILHOTO IPUPOAOIOJIB30BAHNS;



AKTUBHOTO HENPUATUSA ACUCTBUN, IPUHOCSIINX BPEI OKPY KAIOIIEH IPUPOIHON
cpeze, yMEHUs MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMYECKHUE MTOCIEICTBUS
IIPEIITPUHUMAEMBIX JEHCTBUM U IPENOTBPAILATH HX;

HaJIM4Ms Pa3BUTOIO SKOJIOTUYECKOTO MBIIUIEHHUS, 3KOJIOTUYECKON KYJIbTYPBbI, OIbITa
JEATEIIBHOCTH 9KOJIOTMYECKON HApPaBICHHOCTH, YMEHUS PYKOBOACTBOBATHCS UMU
B TI03HABATENIHOW, KOMMYHHKATUBHOM U COLMAILHOW MPAKTUKE, CIIOCOOHOCTU U
YMEHHUs aKTUBHO IIPOTUBOCTOSTh UJICOJIOTMH XEMO(POOHH;

7) IEeHHOCTH HAYYHOI'0 TIO3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS], COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKH U OOILECTBEHHOM MPAKTHUKH;

MOHUMAaHUS CIIEIU(PHUKI XUMHUU KaK HAyKH, OCO3HAHUS €€ POJH B (DOPMUPOBAHUU
paLMOHATIBHOIO HAYYHOT'O MBILIUIEHUS, CO3aHUHU LIEJIOCTHOI'O IPEACTaBICHUs 00
OKPY’KaOIIEM MUPE KaK O €IMHCTBE IIPUPOABI U YEJIOBEKA, B [IO3HAHUU
IPUPOHBIX 3aKOHOMEPHOCTEH U pellIeHUH TPOOIeM COXPaHEHHs! IPUPOIHOTO
paBHOBECHS,

yOeXJIEHHOCTH B 0CO00H 3HAUMMOCTH XUMUHU JJIs1 COBPEMEHHON IIUBUIIM3ALMH: B €€
T'YMaHHUCTUYECKOW HAIIPABJIEHHOCTH U BaXKHOM POJIM B CO3JJaHUM HOBOM 0a3bl
MaTepHaIbHON KYJIBTYPBI, pEIIEHUH IN100aIbHbIX IPOOIEeM YyCTOMYNUBOTO Pa3BUTHS
YEJI0OBEUYECTBA — CHIPhEBOM, JHEPTETUUECKOM, MUILIEBON U IKOJOTHUYECKON
0€30I1aCHOCTH, B Pa3BUTUU METULMHBI, 00€CIIEUeHUH YCIOBUN YCIEIIHOr0 TPyAa U
HKOJIOTHYECKU KOM(OPTHOM KHU3HH KAXKIOTO WICHA OOIECTBa;
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH. [IOHUMAaHUs CYyLITHOCTU METOJOB I03HAHNH,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOIb30BaTh MOITydaeMble
3HAHUS IS aHAJIKM3a U O0BACHEHMSI IBJICHUN OKPY’KaIOIIEro MUpa 1
MPOUCXOAIINX B HEM U3MEHEHUH, yMEHHUSI JIeaTh 00OCHOBAHHBIE 3aKIIIOUEHHS Ha
OCHOBE Hay4yHbIX (DAaKTOB M UMEIOIINXCS JAHHBIX C LENbIO MMOJTyYeHHS
JIOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOATENBHO MCIIOb30BaTh XMMUYECKHE 3HAHUS [Tl peLLICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYyalUsIX;

MHTEpPECca K MO3HAHUIO U MCCIIEN0BATENbCKON NEATEIBHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U cCaM000pa30BaHMUIo,
K aKTUBHOMY IIOJTyYEHHIO HOBBIX 3HAHUH IO XUMHUHU B COOTBETCTBHH C
KU3HEHHBIMU MTOTPEOHOCTSAMU;

MHTEepeca K 0COOEHHOCTSAM Tpy/Jia B pa3IUnyHbIX cepax MmpodeccuoHaTbHON
JIeSATEITbHOCTH.

MeTanpeamMeTHbIe Pe3yJbTAThI

MertarnpeamMeTHbIE Pe3yIbTaThl OCBOCHHS YUeOHOT0 MpeaMeTa « XMMHs» Ha YPOBHE CPEAHETO
o011ero 00pa3oBaHUs BKIIOYAOT:

3HaYMMBbIe /Ui (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIUXCS
MEXIUCIMIUTHHAPHBIE (MEKIPEIMETHBIC) O0IICHAYYHbIC TIOHSTHS, OTPAKAIOIIUE
LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa U CHeUU(UKY METOI0B MMO3HAHNUS,
UCIIOJIb3yEeMBIX B €CTECTBEHHBIX HayKaX (MaTepHs, BEIIECTBO, SHEPIUs, SBICHNUE,
IpoIiecc, CUCTeMa, Hay4HbIH (pakT, MPUHIMII, TUTIOTE3a, 3AKOHOMEPHOCTH, 3aKOH,
TEOpUsl, HCCIICIOBAaHKE, HAOII0ICHHE, U3MEPEHHE, SKCIIEPUMEHT U [Ip.);



e YHHUBEpCaJIbHbIC YUeOHBIC NeHCTBUS (II03HABATEIbHbIC, KOMMYHHKAaTHBHbIC,
peryJsTUBHBIC), oOecreynBarome GopMupoBaHue HyHKIMOHATLHON
IPaMOTHOCTH M COLIMAIBHOM KOMIETEHIIMH 00y4aroLIuXCs;

e CIIOCOOHOCTH O0YUAIOMIUXCS UCTIOIB30BATH OCBOCHHBIE MEXKIUCIUIIIIMHAPHEIE,
MHUPOBO33PEHUYECKHNE 3HAaHUS U YHUBEPCAJIbHbIC YUeOHbIE IeHICTBUS B
IIO3HABATEJILHON U COLMAIIbHOW ITPAKTHKE.

MeTtanpeaMeTHbIe pe3yIbTaThl OTPAKAIOT OBJIA/ICHUE YHUBEPCATLHBIMU YICOHBIMH
[M03HABATEJIbHBIMH, KOMMYHHUKAaTUBHBIMU U PETYJISITUBHBIMU JACHCTBUSMH.

OBy1ajieHne YHMBEPCAIBLHBIMH YU4eOHBIMH MO3HABATEIbHBIMH JICHCTBUSIMH
1) 6a3oBble JIOTHYECKHE ACHCTBHUS:

e CaMOCTOATEIHHO (POPMYITHPOBATH M AKTYaJIH3UPOBATEH IPOOIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

e OIpPENENATH LN ACITENbHOCTH, 3a/1aBas APAMETPBI U KPUTEPUU UX JOCTUKEHHUS,
COOTHOCHUTD PE3YJbTaThl AEATEIBHOCTH C IOCTABIECHHBIMU LEJISIMU,

e HCMOJIB30BATh IPU OCBOEHUH 3HAHUI MPUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIIETSATH
XapaKTepHbIE MPU3HAKU TOHATUN U YCTAHABIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOIINE TOHITHS JJI1 OOBSICHEHUS! OTACTBHBIX (PAKTOB U SIBJICHUN;

e BBIOMPATH OCHOBAHUS U KPUTCPUU IJIs1 KIACCH(PUKAIIUN BEIICCTB U XUMHUECKUX
peaxkiuu;

e YCTaHABJIMBATH NPUUYMHHO-CJIEACTBEHHBIE CBA3U MEKY N3y4YaEMbIMU SIBICHUSAMU,

e CTPOUTH JOTHYECKUE pacCykacHus (MHIyKTHBHbIC, 1eyKTHBHbIC, 10 aHAJIOTHH),
BBIABJISITh 3aKOHOMEPHOCTH M IPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSAX,
(dbopMyIHpOBaTh BHIBOJIBI M 3aKIIOYCHHUS;

e IPUMEHATH B MPOIIECCE MTO3HAHUS UCIIOJIb3YEMbIE B XUMUN CUMBOJINYECKUE
(3HaKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJICIBHBIC IPEACTABICHUS — XUMHUCCKHMA
3HaK (CMMBOJI) 3JIEMEHTa, XUMHUYECKast popMyIia, ypaBHEHHUE XUMHUCECKONW PEaKIIUU
— TIIPU pelIeHUH Y4eOHBIX MMO3HABATENbHBIX U MPAKTHUECKUX 3a]1a4, TPUMEHSTh
Ha3BAHHBIE MOJICJIbHBIE NIPEACTABICHHUS JJISI BBISIBIICHUS XapaKTEPHBIX MTPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLUN;

2) 6a30BbIe HCCJIEA0BATEILCKIE IeHCTBHA:

e BJIAJETh OCHOBAMH METOJIOB HAyYHOI'O IMO3HAHUS BEUIECTB U XUMHUYECKUX PEaKIUH;

e (opMyIUpPOBATH LEIH U 33]]a4l UCCIIEIOBAHMSI, UCIIOJIb30BATh [TOCTABIIEHHBIE U
CaMOCTOSITENNLHO CPOPMYITUPOBAHHBIE BOIIPOCHI B KAUE€CTBE MHCTPYMEHTA
MO3HAHUS U OCHOBBI JJ1s1 (GOPMUPOBAHMSI TUTIOTE3BI IO TPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHHUI,

e BJIAJCTh HaBbIKaMH CaMOCTOATCIIbHOI'O TNIAHUPOBAHUSA U ITPOBEACHHA YUCHUYCCKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOIaTh 32 XOJIOM Ipoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 Pe3yJIbTaT, GopMyIHpoBaTh 00OOLICHHS U
BBIBOJIbl OTHOCHUTEJIBHO JJOCTOBEPHOCTH PE3YyJIbTaTOB UCCIEI0BAHMS, COCTABIIATD
000CHOBaHHBIN OTUYET O MPOJICIAaHHON padoTe;

e TPUOOPETATh ONBIT YUEHUIECKON UCCIIEIOBATEHLCKOM U MPOSKTHON AESITeTbHOCTH,
IMPOSABJIATH CHOCOOHOCTH U TOTOBHOCTD K CaMOCTOATCIIBHOMY ITOUCKY MCTOO0B
peiCHUS NPAKTUYCCKUX 3a/1a4, IPUMCHCHHUIO PA3JIMYHbIX MCTOI0B IMO3HAaHM,



3) paboTa ¢ uHpopMaIHeii:

OPHEHTHPOBATHCS B PA3IMYHBIX HCTOUYHUKAX HH(POpMaIUK (HaydHO-TIOMYJIApHAsL
JUTEpaTypa XUMUYECKOTO COJIEPKaHMsI, CIIPAaBOYHBIEC TIOCOOUS, PECYPCHI
UHTEPHETA), aHAJTM3UPOBATh HHPOPMAIIMIO PA3IMYHBIX BHIOB U (hopm
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U
HEIPOTHUBOPEYUBOCTD;

e (popmynmpoBaTh 3aMPOCHI U MPUMEHSTH PA3IUYHBIE METOBI IIPH IMOUCKE U 0TOOpE
uH(popMalui, HEOOXOAUMOM /1JIsl BBIMOTHEHUS YUeOHBIX 3aau ONpeAesIEHHOTO
TUIIA,

e MpUOOpETaTh ONBIT UCIOIB30BaHUS HH(POPMALIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI U pa3IMUHBIX IIOUCKOBBIX CUCTEM,

e CaMOCTOSATEIHHO BHIOMPATH ONTUMAIBHYIO POpPMY IMpeICTaBICHH HHPOPMALHH
(cxembl, rpaduKH, AUATPaMMBbl, TaOJIHIBI, PUCYHKH U IIP.);

e HCIMOJB30BaTh HAYYHBIN S3bIK B KAYECTBE CPEACTBA MPH padOTE C XUMUYECKOM
uH(pOpMaIKeil: MPUMEHSITh MEXKIPEIMETHbIE ((PU3NUSCKHE U MAaTEMAaTUIECKIUE)
3HAKH U CUMBOJIBI, POpMYJIbl, aO0OpeBHATYPbl, HOMEHKIIATYPY;

e HCIOJb30BaTh U IPEOOPA30BbIBATH 3HAKOBO-CUMBOJINYECKHE CPE/ICTBA

HaIJISIIHOCTH.

OBjaaaenue YHUBEPCAJIBHBIMU KOMMYHUKATUBHBIMH JeHCTBUSIMMU .

e 3aJ1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOi TEMbI B X0JI¢ THANIOTa U/Hin
JIMCKYCCHH, BBICKa3bIBaTh HJIeH, (DOPMYITUPOBATh CBOM MPEUIOKEHUS
OTHOCUTCIIBHO BBIIIOJTHCHUA npezmon(eHHoﬁ 3aJ1a4u,

e BBICTYNATh C MPE3CHTAIMEN PEe3yIbTATOB MMO3HABATEIHHON JESITENbHOCTH,
HOqueHHBIX CaMOCTOSTCIBHO UJINX COBMECTHO CO CBepCTHI/IKaMI/I HpI/I BBITIOJTHCHU A
XUMHYECKOT0 SKCIIEPUMEHTa, TPAKTHUECKOI pabOoThI MO UCCIIEOBAHUIO CBOKCTB
M3y4aeMbIX BEUIECTB, peayn3aliy y4eOHOro MpoeKTa, u (OpMyJIHpOBaTh BHIBOJIbI
M0 pe3yJIbTaTaM MPOBEACHHBIX UCCIIEIOBAaHUH IyTEM COTTIACOBAHMS MO3UIIUN B
X0J1e 00CYXeHUsI 1 0OMEHa MHEHUSIMU.

OsJiajieHNe YHHBEPCAIbHBIMH PeryJsiTHBHbIMU /1eHCTBUSIMM

e CaMOCTOATEJIBHO MJIAHUPOBATh U OCYILIECTBIIATH CBOIO TO3HABATEIILHYIO
JeSITeNIbHOCTD, OIPEEIsisl €€ LeJIN U 3aJ]aul, KOHTPOJIMPOBATh U IO Mepe
HEO0XO0IMMOCTH KOPPEKTUPOBATh Mpe IaraeéMblii alrOPUTM ACUCTBUH MPH
BBIMOJTHEHUH Y4€OHBIX U MCCIIEI0BAaTENbCKUX 3a/1a4, BBIOMpaTh Hanbouee
3 PEKTUBHBIN CIIOCOO WX PELICHHS C YYETOM IOJIyUeHHs] HOBBIX 3HAHUH O
BEIIECTBaX U XUMUYECKUX PEaKIUsX;

e OCYILECTBJIATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTU HA OCHOBE CaMOaHaJIN3a U
CaMOOIEHKH.

IIpeanMeTHBIC pe3yabTAThI

10-1 kiace

[IpenMeTHBIE pe3yabTaThl OCBOCHUS Kypca «OpraHndeckasi XuMUs OTpaXkaroT:



e c(hOpMUPOBAHHOCTb MPEJCTABICHUN O XUMUUYECKON COCTABIIAIOLIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpPa, POJIM XUMUH B MIO3HAHUU SIBJICHUH PUPOJIBI, B
(OpMHPOBAHUY MBIIIJICHUS U KYJIbTYPbI IUYHOCTH, €€ PYHKINOHATIBHON
IPaMOTHOCTH, HEOOXOAMMOM I PeICHNUS MPAKTUYECKUX 33/1a4 U HKOJIOTHUECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO U IIPUPOAHOM cpene;

e BIIQJICHUE CUCTEMOI XUMHUECKUX 3HAaHUH, KOTOPask BKIOYAET: OCHOBOIOJIAraroIIne
HOHSTHUS (XUMUYECKHI JIEMEHT, aTOM, SJICKTPOHHAs 000JI0YKa aTOMa, MOJICKYJIa,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEIHHOCTD, XUMUYECKas! CBSI3b, CTPYKTypHast
(opmyna (pa3BepHyTasi © COKpaICHHAsI), MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN
00beM, YIIIEpOAHBIN CKeJeT, GYHKINOHATIbHAS TPYIINa, pajuKall, H30MepHs,
U30MEpBbl, TOMOJIOTUYECKUH PsIl, TOMOJIOTH, YIJIEBOJOPObI, KUCIOPO U
a30Tco/IepIKaIllue COSAMHEHHS, MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COSTMHEHHUS); TEOPHH U 3aKOHBI (TCOPHSI CTPOCHUSI
opranuyeckux BemiectB A.M. ByTiepoBa, 3aK0H COXpaHEHHUSI MACChl BELICCTB);
3aKOHOMEPHOCTH, CUMBOJINYECKHUHN S3bIK XUMHUH; MUPOBO33PEHUECKUE 3HAHUS,
JeKallre B OCHOBE IOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XMMUYECKHX
SBJICHUH, (PaKTOJIOIMYECKHE CBEACHUS O CBOWCTBAX, COCTABE, IOJIYUYECHUH U
0€3011aCHOM HCIIOJIb30BAaHUH BKHEUIIINX OPraHMYECKUX BEIIECTB B OBITY U
IPAaKTUYECKOH J1eATEIIbHOCTH YEJIOBEKa,

e c(hOpMUPOBAHHOCTh YMEHHI BBISABISTH XapaKTEPHbIC TPU3HAKH MOHATHH,
yCTaHaBJIMBATh UX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME TOHATUS IPU
OIMCAaHHH COCTaBa, CTPOCHUS U MPEBPALICHUN OPraHMYECKUX COCTMHEHUH;

e c(hOopMUPOBAHHOCTb YMEHUH UCIOIB30BATh XUMHUECKYIO CUMBOJIUKY IS
COCTAaBJICHHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKPAIICHHO)
(bopMy1 OpraHUYeCKHX BEIECTB U ypaBHEHUH XUMUYECKUX PEaKIIHi,
M3TOTABJIMBATH MOJEIN MOJIEKYJI OPTaHUYECKUX BEIIECTB ISl MILTFOCTPAIIMH X
XUMHUYECKOTO U POCTPAHCTBEHHOTO CTPOCHMS;

e c(HOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATH MPHHAIC)KHOCTD N3yUYEHHBIX
OpPraHMYECKHX BEIIECTB M0 UX COCTABY U CTPOEHUIO K OINPEIeIEHHOMY
Kiaccy/rpyrnne coeiuHeHuH (YriieBoI0pOIbl, KHCIOPO U a30TCOIEpIKAIIIE
COCTMHEHHSI, BHICOKOMOJICKYJISIPHBIC COSIMHEHHS), 1aBaTh M Ha3BaHMUS 110
cucrematrueckoit Homenkinarype (IUPAC), a Takke NIpUBOANUTH TPUBUAIIBHBIC
Ha3BaHHS OT/ICNIbHBIX OPraHMYECKHX BEIIECTB (ITUIICH, POIHJICH, alleTHIICH,
ATHUJICHTJIMKOJIb, TIUIEPHH, (GeHO, (GOpMaIIbICTH I, alleTANbICTHI, MypaBbHHAS
KHCJIOTa, YKCYCHAas KMCIIOTa, OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAsI KMCIIOTA, TIII0K034,
bpyKTO3a, Kpaxmal, [eJUII0I03a, TIIUIHH);

e c(hOpMUPOBAHHOCTb YMEHHUS ONPENENATh BUABI XUMHUUECKON CBSI3U B OPraHUUECKUX
coeMHEeHUAX (OMHAPHBIC U KPATHBIC);

e c(hOopMUPOBAHHOCTH YMEHUS IPUMEHSTH MOJIOKEHHS TEOPUH CTPOCHHUS
oprannueckux BemecTs A.M. byTiepoBa 17151 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAaCChl BEILIECTB,;

e c(hOopMUPOBAHHOCTh YMEHHI XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3UUECKUE H
XMUMHUYECKHE CBOMCTBA TUITMYHBIX MpPEACTaBUTENEH pa3IMYHbIX KJIACCOB
OpraHMYeCKUX BelIecTB (MeTaH, 3TaH, TUJICH, IPOMMJICH, alleTUiIeH, OyTaauen-1,3,
MeTunoyTaauen-1,3, 6eH3051, MEeTaHo, 3TaHOJ, THICHIIMKOIb, TTUIEpUH, (EeHO,
areTaNbIeT U], MypaBbUHAs U YKCYCHAas KHCIIOTHI, TIFOK03a, KpaxMal, IeJUTF0II03a,
AMHHOYKCYCHasl KUCIIOTA), HJUTIOCTPHPOBATh TEHETHUYECKYIO CBS3b MEKIY HUMH
YPaBHEHHUSIMHA COOTBETCTBYIOIINX XHMUYECKHUX PEAKIUil C UCTIONIb30BaHUEM

CTPYKTYpPHBIX (hOpMYT,



e Cc(pOPMUPOBAHHOCTH YMEHHS XapaKTEPU30BaTh NCTOYHUKHU YTIEBOJIOPOJIHOTO CHIPhS
(HedTh, IPUPOIHBIN ra3, yrob), CIOCOObI HX MEPePaObOTKH M MPAKTUYCCKOE
MPUMEHEHUE TPOAYKTOB MepepaboTKH;

e CcOPMUPOBAHHOCTH YMEHUH MPOBOIUTH BEIYUCIICHUS 10 XUMUYCCKUM YPaBHEHUSIM
(Maccel, 00beMa, KOJTMYECTBA UCXOIHOTO BEIIECTBA WK MPOIYKTA PEaKIIUH 110
M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BELIECTB WU
HPOYKTOB PEAKIIUH);

e CcOPMUPOBAHHOCTH YMEHUH BJIAJIETh CHCTEMOU 3HAHMI 00 OCHOBHBIX METOJIaX
Hay4HOI'O ITO3HAHUS, UCIIOJb3YEMbIX B XUMHUU IPHU U3yUYECHUH BEILIECTB U
XUMHUYCCKHX SIBJICHUH (HAOJr0ICHNE, U3MEPECHUE, SKCIIEPUMEHT, MOICIIMPOBAHHE),
UCIIOJIb30BaTh CUCTEMHbBIE XMMUYECKUE 3HAHUS JJIs1 IPUHATHS PELICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYalMsAX, CBSI3aHHBIX C BEMIECTBAMU U UX
MIPUMEHEHUEM;

e CcOPMUPOBAHHOCTH YMEHHUH COOJIIOIATH TIPABHJIA TTOJIH30BAHUS XUMHUYECKOM
MOCyA0H U 1abopaTOPHBIM 000PYAOBaHUEM, a TAK)KE MpaBHIia 0OpalleHus ¢
BEII[ECTBAMH B COOTBETCTBUH C HHCTPYKIIMSIMHU TI0 BBIIIOJTHEHUIO TAOOPATOPHBIX
XUMUYECKUX OTBITOB;

e CPOPMUPOBAHHOCTH YMEHHUH IUIAHUPOBATH U BBITOJHATh XUMHYCCKHUNA SKCIIEPHUMCHT
(mpeBpaliieHust OpraHMYECKUX BEIIECTB MPHU HATPEBAHUH, MOJYYCHUE STHIICHA U
M3yYEHHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMM OPTaHMYECKUX BEILECTB,
JICHATypaIysi OCJIKOB MIPU HArPEBAHUH, [[BETHBIC PEAKIIMU OCIKOB) B COOTBETCTBUH
C IIpaBUJIAMH TEXHUKH O€30MAaCHOCTH MPU OOPAILIEHUU C BEIIECTBAMH U
71a00paTOPHBIM 000PYIOBAaHUEM, MIPEACTABIAThH Pe3yIbTaThl XUMUYECKOTO
HKCIIEPUMEHTA B (JOpME 3aMMCH YPABHEHH COOTBETCTBYIOIIUX PEAKIIUN U
(dbopMyIHpOBaTh BHIBO/IBI HA OCHOBE ITUX PE3YJILTATOB,;

e c(hOpPMUPOBAHHOCTh YMEHUM KPUTHUECKH aHATM3UPOBATh XUMHYECKYTO
UH(OPMAIIHIO, TTOJTyYaeMyI0 U3 Pa3HBIX HCTOYHHKOB (CpeaCcTBa MacCOBOM
uHOPMAIIUH, HHTEPHET U JIP.);

e cpOPMUPOBAHHOCTHh YMEHHUI COOIIOIaTh MIPABHIIA YKOJIOTUYECKH 11eIeCO00pa3HOTO
MOBEJICHUS B OBITY U TPYJIOBOM JESITEIILHOCTH B LIETISIX COXPAHEHUS CBOETO
37I0pOBbS U OKPYKAIOILEH IPUPOIHON CPEJIbl, 0OCO3HABATh ONIACHOCTH BO3JICUCTBUSA
Ha KUBBIE OPraHU3MBbI ONPEICIICHHBIX OPTAHUYECKUX BEUIECTB, IOHUMAasi CMBICIT
nokazarens [1JIK, mosicHsITh Ha mpuMepax CrocoObl yMEHbBIIICHUS U
MPEIOTBPALIEHUS X BPEAHOTO BO3AECHCTBHUS HA OPTaHU3M YEIIOBEKA;

e 17151 OOYUaIOIUXCS ¢ OTPAHMYEHHBIMUA BO3MOYKHOCTSIMU 37I0POBbBSI: YMEHHUE
MPUMEHSATH 3HAaHUSI 00 OCHOBHBIX JOCTYITHBIX METOJ[aX IMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUN;

e JUISI CIIETIBIX U CA0OBHUISIINX O0YYAIONTUXCS: YMEHHE UCIIOJIb30BaTh pelibe(pHO-
TOYCUHYIO cucTeMy 00o3HaueHuit JI. bpaiins s 3anucu XuMudeckux Gopmy.

11-i1 kaace
[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «O01mas 1 HeopraHudeckasi XUMHsD OTPakaroT:

e C(OPMUPOBAHHOCTH MPEACTABICHUI O XUMUUYECKOM COCTABIIAIOIIEN €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUPA, POJIK XUMUU B NTO3HAHUHU SIBJICHUI NPUPOBI, B
(GbOopMUPOBAHNUY MBIIUIEHUS U KyJIbTYPbI JIMYHOCTH, €€ (PyHKIIMOHAIBHOMN
IPaMOTHOCTH, HEOOXOAMMOM I peLIeHNs MPAKTUYECKUX 3a/1a4 U HKOJIOTHYECKU
000CHOBAHHOT'O OTHOIIIEHHUSI K CBOEMY 3/I0pPOBBIO U MIPUPOJIHOM cpee;



BJIaJICHUE CUCTEeMON XMMHMUYECKUX 3HAHUI, KOTOpask BKIIFOYAET: OCHOBOIIOJIATAIOIIHE
HOHATHUS (XMMUYECCKHIA JJIEMEHT, aTOM, U30TOIl, S-, P-, d- 2JIeKTpOHHBIC OpOUTAITH
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBII 00bEeM, BaJICHTHOCTD,
3JIEKTPOOTPHIIATEIILHOCTD, CTEIICHh OKUCIICHUS, XUMUYECKast CBs3b (KOBaJICHTHA,
WOHHAs, METAJUTNYECKasi, BOJOPOHASN), KPUCTAJUTUYECKAsI PEIIETKA, THUITBI
XUMUYECKHUX PEaKLU, pacTBOP, ANEKTPOIUTHI, HEIJIEKTPOJIUTHI,
JNEKTPONUTHYECKAS AUCCOIHAIINS, OKUCIUTENh, BOCCTAHOBUTENb, CKOPOCTh
XUMHYCECKON peakilni, XUMUYCCKOE PaBHOBECHE); TCOPUH U 3aKOHBI (Teopust
3JIEKTPOJUTUYECKOHN JucconUaluu, nepuoandeckuii 3akon J1.11. Menneneena,
3aKOH COXPaHEHUsl MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS] SHEPTUU
IPU XUMUYIECKUX PEAKIUSIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHI A3bIK XMMHUH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIKAIIUE B OCHOBE TOHUMAHUS MPUIMHHOCTH U
CUCTEMHOCTH XUMUYECKUX SIBJICHUH, (PaKTOIOTUYECKUE CBEICHUS O CBOWCTBAX,
COCTaBe, MOJYYCHUH M 0€30IMaCHOM HUCTIOIb30BAHUH BAKHEHIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY M MPAKTUYECKOM JIEATEIBHOCTH YEIOBEKa;

c(hOPMHUPOBAHHOCTh YMEHUH BBISIBJISITh XapaKTePHbIC TPU3HAKU TTOHSITHH,
YCTaHABIIMBATh UX B3aUMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIIUE TTOHATHUS TIPH
OTNMCAaHUU HEOPTaHWYECKUX BEIIECTB U WX MPEBPAILCHUIA;

c(OpPMHUPOBAHHOCTh YMEHUH HCIOIH30BATh XUMUUYECKYIO CUMBOJIHKY IS
cocTaBiieHUs! (OpMYJI BELIECTB U YPaBHEHUN XUMHUYECKUX PEaKLIUH,
cucrematrueckyio Homenkiaarypy (IUPAC) u TpuBnaibHble Ha3BaHHS OTACTBHBIX
HEOpraHMUYeCKUX BeriecTB (yrapHblil ra3, yrieKUCIbIi ra3, aMMHaK, rameHast
U3BECTh, HETrallleHasi U3BECTh, MUTHEBAs COMA, IIUPUT | JP.);

c(hOPMHUPOBAHHOCTh YMEHUH OIPENCIATh BAICHTHOCTD U CTCTICHh OKHUCIICHHS
XUMUYECKHUX AJIEMEHTOB B COEIMHEHUSIX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOU
cBs3u (KOBaJICHTHAS, HOHHAS, METAJTHYECKast, BOJIOPOIHAS) B COSTUHEHHSIX, THIT
KPHUCTAJUTHIECKON PEIIETKH KOHKPETHOTO BellecTBa (aToMHast, MOJIEKYJIIpHa,
WOHHAs1, METAJTMYECKas), XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPTaHUMYCCKHX
COCIMHECHUH,

c(hOpMUPOBAHHOCTh YMEHUM YCTAaHABIMBATH MPUHAIC)KHOCTh HEOPTAaHUUECKHUX
BEIIECTB 110 X COCTaBY K OMpeAeIeHHOMY KiacCy/TpyIine coenHeHni (mpocThie
BEII[ECTBA — METAJUTBI M HEMETAJLTbI, OKCHJIbI, OCHOBAHMS, KUCJIOTHI, aM(OTEPHBIE
THPOKCHIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHUN PAaCKPBIBATh CMBICII Mepuoandeckoro 3akona JI.1.
MenneneeBa v IEMOHCTPUPOBATH €T0 CHCTEMAaTU3UPYIOIIYIO, O0BSICHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPHU30BaTh IIEKTPOHHOE CTPOSHUE aTOMOB
XUMUYECKHX AeMeHTOB 1-4 nmeproaos [lepuogndeckoit CHCTEMBbI XUMHUYECKHUX
anemeHToB J[.1. MeHeneeBa, UCIOBb3YsI MMOHATHS «S-, P-, 0- DIIEKTPOHHbBIE
OpOuTaTINY, IHEPTETUUECKUE YPOBHIY, OOBSICHATH 3aKOHOMEPHOCTH N3MECHECHHMS
CBOMCTB XMMUYECKUX AJIEMEHTOB M UX COEAMHEHUH O MEPUOJAaM U TPpyIIam
ITepuoanueckoil cucrembl xumudeckux 3neMenToB .M. Meneneena,
c(OPMHPOBAHHOCTH YMEHUI XapaKTepU30BaTh (OMUCHIBATH) OOIIHE XMMUICCKHE
CBOMCTBA HEOPTAaHUUYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, MTOATBEPKIATh
CyIlIECTBOBaHUE T€HETUUECKOU CBSI3U MEK/y HEOPraHMUECKUMHU BEILIECTBAMMU C
MOMOIIbIO YPABHEHHUH COOTBETCTBYIOIMIUX XUMHUYECKUX PEaKITUH,
c(hOpMHUPOBAHHOCTh YMEHUS KIACCH(PUIIMPOBATH XUMUYECKUE PEAKIIUU IO
Pa3IMYHBIM MMPU3HAKaM (YHCIy U COCTaBy PEarupyroIinX BEMIECTB, TEINIOBOMY

s dekTy peakiuu, U3MEHEHUIO CTENIEHEW OKUCIICHHSI JIEMEHTOB, 00PaTUMOCTH
pEaKIUK, yYaCTHIO KaTaln3aTopa);



e c(hOpMUPOBAHHOCTb YMEHUH COCTABIIATh YPAaBHEHUS pPeaKLUil pa3IMUHbIX TUIIOB,
MOJIHBIE M COKpAIIEHHBIC YPABHEHUS PeaKLMii HOHHOTO OOMEHa, YUUThIBas
YCIIOBUS, IIPU KOTOPBIX 3TH PEAKLUHU YT 10 KOHILA,

e c(hOpMUPOBAHHOCTH YMEHHUI IPOBOJUTH PEAKIIUH, IIOATBEPKIAIOIINE
KAauEeCTBEHHBIN COCTaB Pa3JIMYHbIX HEOPIaHUYECKUX BEILECTB, PACIIO3HABATh
OIBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOLUE B BOJHBIX pPaCTBOPAaX HEOPraHUYECKUX
BELICCTB;

e c(hOopMUPOBAHHOCTH YMEHHI PACKPBIBATH CYIIHOCTH OKHCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX PeaKLUil TOCPEICTBOM COCTaBJIEHUS 3JIEKTPOHHOI 0 OaiaHca
ATUX PEaKLUi;

e c(hOpMUPOBAHHOCTb YMEHUH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMUYECKOH
PEaKIMU OT PA3TUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PaBHOBECHUS
B 3aBUCHMOCTH OT BHelIHero Bo3eiictus (mpuniuin Jle [larense);

e c(hOpMUPOBAHHOCTh YMEHHUI XapaKTEPHU30BATh XUMUYECKUE TIPOLIECCHI, JICKAIIHE B
OCHOBE IIPOMBIILIEHHOT'O IIOJyY€HUsI CEPHOM KUCIIOTHI, aMMHAKa, a TAKKE
c(OpMUPOBAHHOCTb NPEACTABIECHUIN 00 OOIIMX HAYUHBIX IPUHIUIAX U
9KOJIOTHYECKUX MPpobiieMaX XUMHUYECKOT0 MPOU3BOICTBA,

e c(hOpMUPOBAHHOCTh YMEHHUU TPOBOJUTH BEIYUCIICHUS C UCTIONB30BAHUEM ITOHSITHUS
«MaccoBasi J0JIs BEIIeCTBA B paCTBOPE», 0OBEMHBIX OTHOILEHH ra30B Mpu
XUMHUYECKHUX PEAKIIMIX, MacChl BEIIECTBA UM 00bEMA ra30B 110 U3BECTHOMY
KOJINYECTBY BELIECTBA, MACCE MM 00bEMY OJTHOTO U3 yYaCTBYIOIIMX B pEAKLMH
BEIIIECTB, TEIUIOBOTO A eKTa peaKkIi Ha OCHOBE 3aKOHOB COXPAaHEHHS MaCChI
BELIECTB, [IPEBPALLEHUS U COXPAHEHUS DHEPIHH;

e CcOPMUPOBAHHOCTH YMEHHUH COOJIIOIATh TIPABHJIIA TTOJIH30BAHUS XUMHUYECKOM
HOCY10M 1 1ab0paTOpHBIM 00OPYOBaHUEM, A TAK)Ke MpaBUIia OOpaIIEHUs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSMU IO BHIIIOJHEHHIO J1a0OpaTOPHBIX
XUMHYECKHX OIBITOB,;

e C(pOPMUPOBAHHOCTHh YMEHHI IJIAHUPOBATH U BBIITOJIHATH XUMHUUECKUN SKCIIEPUMEHT
(pa3nokeHne MepOKCHIA BOJOPO/A B MIPUCYTCTBUH KaTalIn3aTopa, OMpe/IeliCHUe
Cpenbl PACTBOPOB BEIIECTB € MOMOIIBI YHUBEPCAIBHOIO MHANKATOPA, BIUSHHE
pa3InYHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKON PEeaKLUH, peakiMi HOHHOTO
o0MeHa, KaueCTBEHHbIE peakliy Ha Cyib(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KAaTHOH aMMOHMUS, PELIEHUE YKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMaM «MeTauieD 1
«Hemeraibi») B COOTBETCTBUH € TIPABUIIAMH TEXHUKU 0€30MaCHOCTHU TIPH
oOpallleHNH C BeleCcTBaMU U Ja0OpaTOPHBIM 000py10BaHUEM, IPEICTABIAThH
pe3ybTaThl XUMUYECKOTO IKCIIEPUMEHTA B (DOpME 3alHCcH ypaBHEHUN
COOTBETCTBYIOIIUX peakuuid U GOpMyIMpOBaTh BHIBOJBI HA OCHOBE 3TUX
pE3yIbTaTOB,;

e c(hOpMUPOBAHHOCTh YMEHUN KPUTUUECKH aHATTU3UPOBATH XUMHUYECKYIO
UH(OPMAIIHIO, TTOJTy4aeMYI0 U3 pa3HBbIX HCTOUYHHKOB (CpeZCcTBa MacCOBOM
KOMMYHUKAIMH, HHTEPHET | Jp.);

e CcpOPMUPOBAHHOCTH YMEHHUI COOJIIO/IaTh IPABHIIA SKOJIOTUYECKH 11€JIeCO00pa3HOro
NOBEJICHUA B OBITY M TPYAOBOM JEATEIHLHOCTH B LENAX COXPAHEHHS CBOETO
3I0POBbS M OKPYKAIOIIEH MPUPOJHOM Cpe/ibl, 0CO3HABATh OMMACHOCTh BO3/ICHCTBHS
HAa J)KUBBIE OPTaHNU3MBI ONPEAEIEHHBIX BEIIECTB, NOHUMas cMbIc nokazarens [1/1K,
MOSICHATh Ha IPUMEpax CIOCOObl YMEHbILIEHUS U MPEIOTBPAIIEHUS X BPETHOTO
BO3/ICIICTBUS HA OPraHU3M YEJIOBEKa,

e 117151 OOyYaIOLUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbSI. YMEHHE
NPUMEHSTH 3HaHUS 00 OCHOBHBIX JTOCTYIHBIX METO/IaX MMO3HAHHUS BEIIECTB U
XUMHUYECKHX SIBICHUH,



e JUIS CIEMNBIX U CIa00BUIAIIMX 00YYAIOLINXCS: YMEHHE UCII0Ib30BATh peabedHO-
TOUYCUHYIO cucTeMy obo3Hadyenuit JI. bpaiins i 3anucu XuMu4eckux (GopMyIL.

IlepeueHnsb (KoaM(pPUKATOP) pacipeaeICHHbIX 110

KJ1accam npoBepsieMbIX TPeOOBaAHMM K

pe3yiabTatam OOII COO u 3;1eMeHTOB

coacpKaHudA 10 XUMHUH

10-it KJIIACC

IIpoBepsiemble TpeGoBaHus K pe3yiabTatam ocBoeHus OOII

Kox
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIe pe3yabTaThl ocBoeHus OOII COO

1

TeopeTI/I‘leCKI/IC OCHOBBI OpFaHquCKOﬁ XUMHNHN

11

CchopMupoBaHHOCTb MPEICTABICHUH 0 XUMUUYECKON COCTABIISAIOLICH
€CTECTBEHHOHAYYHOW KapTUHBI MUpPa, POJIU XMMUU B TIO3HAHUHU SIBJICHUI
IPUPOJIBI, B POPMUPOBAHUH MBIIUIEHUS U KyJIbTYpbl JUYHOCTH, €&
(YHKIMOHATIBHOW IPaMOTHOCTH, HEOOXOAUMOM JIJIS1 peLIeHUs
MPAKTUYECKHX 33/1a4 U HKOJIOTHUYECKH OOOCHOBAHHOTO OTHOILIEHUS K
CBOEMY 3/I0POBBIO U IIPUPOIHON cperie

1.2

BiianeHnue cucreMoit XMUMUYECKUX 3HAHUM, KOTOpasi BKJIIOYAECT:
OCHOBOIIOJIATAIOIIUE MOHATHSI (MOJIEKYJIa, BAICHTHOCTb,
JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIICHHs], XUMUYECKasl CBSA3b, MOJIb,
MOJIIpHAsi Macca, MOJIIPHBIA 00BEM, YIIIEpOIHBIN CKETIET,
(GyHKUIMOHATBHAS TPYTIA, paJAUKall, U30MEpUsl, H30MEPHI,
TOMOJIOTHYECKHM AT, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPOI- U
a30TcoJieprKalllue CoeIMHEH s, OMOJIOTMYECKH aKTUBHBIE BEIIECTBA
(yrneBobl, )KUPBI, OSITKK), MOHOMED, MTOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COSIMHEHNS); TEOPUU U 3aKOHBI (TeOpHsI
XMMHUYECKOTO CTPOEHUS OpraHnueckux Beriects A.M. Bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XUMHUH, (PaKTOJIOTHUECKUE
CBEJICHUSI O CBOWMCTBAX, COCTaBE, MOIYYEHUH U OE3011aCHOM
HCIIOJIb30BAHUH BAXKHEHMIIINX HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB B
OBITY U IPAKTHUECKOH JEATEIbHOCTH YeJIOBeKa

1.3

CdopmupoBaHHOCTh YMEHU BBISBIIATH XapaKTEPHbIE IPU3HAKY MTOHATHH,
YCTaHaBIUBATh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE
MTOHATHUSA IIPU ONMCAHUU COCTaBa, CTPOCHUS U IPEBPALLECHUN
OpPraHUYECKUX COCIUHEHUN

14

c(hOpMHUPOBAHHOCTh YMEHUH UCTIOIH30BATh XUMUUYECKYIO CUMBOJIHKY JUJIS
COCTaBJICHUS MOJICKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEpHyTOH,




COKpaInéHHoi) GopMyI1 OpraHuvIeCKUX BEIICCTB U YPAaBHCHU I
XUMHYECKHUX PEaKIHii, N3rOTaBIUBATh MOJICIH MOJIEKYJI OPraHUYeCKUX
BCIHICCTB AJId UJITIOCTpAlH UX XUMHUYCCKOT'O U IMMPOCTPAHCTBCHHOI'O
CTpOCHHS

1.5

CdhopMupoBaHHOCTh YMEHUH YCTaHABIUBATh IPHHAIIIC)KHOCTD
M3YYCHHBIX OPraHUYECKHUX BEIIECTB 10 MX COCTABY M CTPOCHUIO K
omnpezaeaéHHOMY Kiaccy (rpyrre) coeinHeHn# (YriieBO0PO/Ibl, KHCIOPO/
1 a30TCOJIEPIKAIIUE COCTUHCHHUSI, BBICOKOMOJICKYJIIPHBIC COCTUHCHNUS),
JaBaTh UM Ha3BaHUs 10 cucremMarnyeckoii HomeHkmarype (IUPAC)

1.5

ChopMHPOBAHHOCTH YMEHUS ONPEACIIATH BHIbl XAMUYIECKOM CBSI3U B
OpPraHUYECKUX COCTUHCHUSX (OJIMHAPHBIC U KPATHBIC)

1.6

CdopmMupoBaHHOCTH YMEHUSI IPUMEHSTh. MOJIO0XKEHUS TEOPUU CTPOSHUS
opranuydeckux seuiects A.M. byTtieposa 11 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH
COXpaHEHUsI MacChl BELIECTB

Yraesogopoel. Kucinopoacoaepkaiuye u a30TCOAEpKaIINe
OpraHUYeCcKre COeTUHEHMS. BhICOKOMONIEKYIApHbIE COCTUHEHUS

2.1

CdhopMUPOBAaHHOCT YMEHUIT IPUBOAUTD TPHBUAIIbHBIC HA3BAHUS
OT/ICIbHBIX OPraHUYECKUX BEUICCTB (ITUIICH, MPOIHJICH, alleTHIICH,
ATUJICHIIINKOJb, MITULEPUH, (eHoI, popManbIeri, aneTainbaeru,
MypaBbUHAsI KUCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAsI KUCIIOTA,
CTeapuHOBAas KHCJIOTa, TIII0K03a, PpyKTO3a, Kpaxmall, eJIIII03a,
TJTUIINH)

2.2

CdopMUpOBaHHOCTh YMEHHI XapaKTepU30BaTh COCTAB, CTPOCHHE,
(bu3MUYecKre U XUMUYECKUE CBOWCTBA TUITMYHBIX MTPe/ICTaBUTENEH
pa3IMYHBIX KJIACCOB OPraHHUYECKUX BellecTB (MeTaH, 3TaH, 3THUJIEH,
MPOMUJIEH, aleTuieH, oytaauen-1,3, metunbyraauen-1,3, 6ensou,
METaHOJI, 3TaHOJI, STHJICHTIIUKOJIb, TIUIEPHH, (DEHOJI, alleTaIbICTH I,
MypaBbHUHAS U YKCYCHAs KHCIOTHI, TIFOK03a, KpaxMal, HeJIi003a,
AMHUHOYKCYCHasl KUCIIOTa)

2.3

ChopMupoBaHHOCTb YMEHHUS WILTIOCTPUPOBATh FEHETHUECKYIO CBSI3b
MEXy TUIIMYHBIMU IIPEACTABUTEISIMU PA3IIMYHBIX KIACCOB OPTaHUYECKUX
BEILECTB YPAaBHEHUAMH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH C
HCIOJIb30BaHUEM CTPYKTYPHBIX (hOpMyT

2.4

ChopmupoBaHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOYHUKHU
YTJIEBOJJOPOIHOTO CHIPBS (HEPTh, MPUPOIHBIN Ta3, YTOJIb), CIIOCOOBI UX
nepepaboTKU U MPAKTHUECKOE MPUMEHEHUE MPOAYKTOB IiepepaboTKu

XUMUS U KU3Hb. PacyéTel

3.1

CdopMupoBaHHOCTH YMEHHH BJIaIETh CHCTEMOW 3HAHUI 00 OCHOBHBIX
METOJIaX Hay4YHOTO MMO3HAHUSI, UCIIOJIb3YEMbBIX B XUMHUH IIPU U3YUYECHUU
BEIIECTB M XUMHUYCCKHUX SBJICHUH (HAOI0IcHNE, H3MEPEHHE,
AKCIEPUMEHT, MOJICTUPOBAHKE), UCIIOIH30BATh CUCTEMHBIC XUMHUUCCKUE
3HaHUA U1l IPUHATHS PEIIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM




3.2

CdopmupoBaHHOCTH YMEHHIA COOIOIATH MMPABUIIA MTOJIb30BAHUS
XUMHYECKOHN ToCy10H 1 1a00paTOpHBIM 000pYyI0BAaHUEM, a TAKKE
mpaBmIa 0OpalleHus ¢ BEMIECTBAMU B COOTBETCTBUU C HHCTPYKIUSAMH TI0
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB

3.3

ChopMHPOBAHHOCTh YMEHHUH IJIAHUPOBATH M BBIMOJIHATH XUMUYCCKUN
OKCIICPUMCHT (HpeBpaH_[eHI/ISI OpTraHN4YCCKUX BCHICCTB IIPU HAIrpCBAaHWU,
MOJIyY€HHE dTUJICHA U U3YYEHHE €ro CBOWCTB, KAUeCTBEHHbBIC PEAKIIUU
OpraHn4YCCKUX BCHICCTB, ACHATypalusd 6GHKOB IIpU HAarp€BaHuu, IBCTHLIC
peakiuu OEIKOB) B COOTBETCTBHHU C MTPABUIIAMH TEXHHKH 0€30IaCHOCTH
IpH OOpAaIleHUH C BEIIECTBAMH U J1a00paTOPHBIM 000PYI0BAHHEM;
MPECTABIATh PE3YJIbTAThl XUMHUYECKOT0 3KCIIEPUMEHTa B (hopMe 3aIich
YpaBHEHHH COOTBETCTBYIOIINX PEAKIMA U (OPMYITHPOBATH BBIBOJIBI HA
OCHOBE 3THX PE3yJIbTaTOB

3.4

CchopMupoBaHHOCTb YMEHUN POBOJUTH BEIYUCICHUS 110 XUMHUECKUM
ypaBHEeHUsIM (Macchl, 00bEMa, KOIMYECTBA UCXOTHOTO BELIECTBA I
IIPOAYKTA peaKkIUK 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3
MCXOJIHBIX BEIIECTB HIIH MTPOJTYKTOB PEaKIIH)

3.5

ChopMrpoBaHHOCTh YMEHUM KPUTUYECKH AHATTU3UPOBATH XUMUUECKYIO
HH(OPMAIIHIO, TTOJTy4aeMYFO U3 Pa3HBIX HCTOYHHKOB (CpPeCTBa MacCOBOM
uHdopMmaimu, cetb VIHTEpHET U Ipyrue)

3.6

CdhopMupoBaHHOCTb YMEHUI COOJIIOATh IIPAaBUiIa SKOJIOTHUYECKU
11e11eco00pa3Horo MOBEACHUS B ObITY U TPYA0BOM NEATEIBHOCTH B LEAX
COXPAHEHHUs CBOETO 370POBbs U OKPYIKAIOLIEH PUPOIHON CPELB,
OCO3HaBaTh OMACHOCTh BO3/EUCTBUS HA KHUBbIE OPIraHU3MBI
OIIpEAEIEHHBIX OPraHNYECKUX BELECTB, IOHUMAs CMBICII [TOKA3aTeNs
MK (npenenbHO TOMYyCTUMOI KOHIIGHTPAIIMH), TIOSICHATH Ha TIPUMEpax
CIOCOOB! YMEHBIIEHUS U IPEJOTBPAILCHHUS UX BPEIHOTO BO3/ICHCTBUS HA
OpraHu3M 4eJI0BeKa

HpOBepﬂeMble JIEMEHTBI COACPKAHUA

Kon

HpOBepﬂeMble JIEMEHTBI COACPKAHUA

Teopernueckre OCHOBBI OPraHM4ECKON XUMHH

11

[IpeameT opranyecKoil XUMHH: €€ BOSHUKHOBEHHUE, pa3BUTHE U 3HAYEHNE
B [IOJIyYEHUHU HOBBIX BEILIECTB U MaTepUaioB. Teopus CTpOCHUs
oprannyeckux coennHeHnit A.M. BytiiepoBa, €€ 0OCHOBHBIE TIOJIOKEHUS

1.2

CrtpykTypHbIe (DOpMYIIbI OpraHndecKux BeuecTs. ['omonorus,

n3oMepus. XUMHUUYECKasi CBA3b B OPraHUYECKUX COCIMHEHUAX — OJJMHAPHBIE
U KpaTHble cBsi3u. [IpencraBnenue o kiaccupukauy OpraHM4ecKux
BEIIECTB
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HomenkiaTtypa opraHMueCKuX COeHHEHNH (CHCTeMaTHUECKas) U
TPUBHUAJIBHBIEC Ha3BAHUS BAKHENIIUX IPEACTABUTEIIEH KIIACCOB
OPraHUYEeCKHUX BEIIECTB

YraeBoaopoibl




2.1

AJKaHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH pall. MeTaH U 3TaH -
NPOCTEUIINE PEACTABUTEIN aJIKaHOB: (DU3MUYECKHE U XUMHUYECKUE
CBOMCTBA (peaKIMK 3aMEIICHUS ¥ TOPCHHUS), HAX0XKICHHE B IPUPOIE,
MOJTyYCHHE U IPUMCHEHUE

2.2

AJIKEHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTHYECKUH Psifl. DTUIICH U MPOMUIICH —
MPOCTEHIIINE TPEICTABUTENN ATKEHOB: PU3NICCKUE U XUMUYCCKHE
CBO¥icTBA (peaKIMy THAPUPOBAHUS, TAIOTCHUPOBAHUS, THAPATAIIUH,
OKHCJICHHSI U TIOJIMMEPH3AIINHI), TOJyUYeHHE U IIPUMECHEHHUE

2.3

Anxanuensl: Oyraguen-1,3 u metunOyraauen-1,3: cTpoeHne, BaxXHeHIme
XMMHYECKHE CBOMCTBA (peakius mosmmepusanun). [loxydyenue
CHHTETUYECKOI0 KayuyKa U Pe3UHBI

2.4

AJKUHBI. COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTHUYECKUM psi.
ALeTHIEH — IPOCTENUINI IPEACTaBUTENb AIKMHOB. COCTaB, CTPOEHUE,
(u3ryecKre 1 XMMUYECKHE CBOMCTBA (PEaKIMU THIPUPOBAHNS,
raJlOreHUPOBAHMS, TUIPATALIMH, TOPEHHUS), TTOJTyYCHHE 1 IPUMCHCHHE

2.5

Apensbl. benzon: cocras, cTpoeHne, GU3NIECKUE U XUMAYECKHE CBOMCTBA
(peakuuu raJoreHMpPOBaHUs U HUTPOBAHUS), TOJyUYCHUE U IIPUMECHEHHUE.
Tounyoun: cocTas, cTpoeHue, GU3NIECKUE U XUMUYESCKUE CBOMCTBA (peaKiuu
raJlOreHUPOBaHKS M HUTPOBAHMUS), OIyYCHUE U IPUMEHCHHUE.
TokcnyHOCTB apeHOB. I eHeT4ecKas CBA3b MEXIY yIJIEBOJOPOAaMH,
IIPUHAUICKANIMMU K Pa3IMYHbIM KJIaccaM

2.6

[TpupoaHbIe UCTOYHHUKH YTIeBOAOPOAOB. IIpupoaHblii ra3 u nomnyTHbIe
HedTsHbIe ra3bl. HedTh u e€ npoucxoxaenue. CriocoOsl epepadoTku
He()TH: IePEroHKa, KPEKHUHT (TepMHUYECKHIA, KATATUTUYECKUIT), TUPOIIH3.
[IponykTsl epepaboTKu HePTH, UX TPUMEHEHUE B TPOMBIIIUICHHOCTH U B
ObITy. KaMeHHBIH yroib 1 MpOAYKTHI €ro nepepadboTKu

KchopoL[coz[epxcamHe OpTraHU4Y€CKUC COCANHCHUA

3.1

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METaHOJ U 3TAHOJ: CTPOCHUE,
bu3rUuecKre ¥ XMMHUYECKHE CBOMCTBA (PEaKIIMU ¢ aKTHBHBIMH
METaJIaMH, TaJIOreHOBOIOPOIaMH, TOPEHHKE), TpUMeHeHHe. BomopoiHbie
CBSI3U MEXIY MOJIEKYJIaMH CIUPTOB. [leficTBUE MeTaHOIa U 3TaHOJa Ha
OpraHu3M 4YelioBeka. MHOT0aTOMHBIE CHUPTHI. DTUIICHTJIMKOJIb U
TJIMLEPUH: CTPOCHUE, GU3NYECKUE M XUMUYECKHE CBONCTBA
(B3amMoIeHiCTBHE CO IIETOYHBIMH METAJIIAMH, KAaUeCTBEHHAs peakins Ha
MHOTOATOMHBIE CITUPTHI). JlelicTBHE HA OpraHu3M uennoBeka. [IpuMeneHue
TJIMIIEPUHA U STUIICHTIIUKOIIS

3.2

®DeHoJI: CTPOCHUE MOJIEKYJIBI, (PU3NUECKUEe U XUMUYECKHUE CBOWCTBA.
Toxcuunocts penona. [Ipumenenue denona

3.3

AJIBI[CFI/II(LI 1 KCTOHBI. CDOpMa.]'IL,Z[CF W1, aleTaJIbACTH/I. CTPOCHHUE,
q)HBI/I'—IeCKI/Ie 1 XUMHYECKHE CBOMCTBA (peaKI_II/II/I OKHCJICHUA 1
BOCCTAaHOBJICHH A, KAYCCTBCHHBLIC pCaKI_[I/II/I), MOJIYUCHHUEC U MTPUMCHCHUC

3.4

OnHOOCHOBHBIE ITpeiesIbHbIe KapOOHOBBIE KUCIOTH. MypaBbUHAs U
YKCYCHasi KUCJIOTBI: CTpOeHNE, (PU3NIECKHE U XUMUIECKHE CBOWCTBA
(cBolicTBa, OOIIMeE TSI KiIacca KUCIIOT, PeaKkus dTepuduKalmn),




noytydeHue u npuMmeHeHue. CTeapuHoBasi U OJIEMHOBAsI KUCJIOThI Kak
MIPEACTABUTENH BBICIINX KapOOHOBBIX KHUCIOT. MblIa KaK COJIM BBICIITUX
KapOOHOBBIX KUCIIOT, MX MOIOIIEE JICHCTBUE

3.5

Crnoxwnble 3(hUpbl KaKk TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['Haponus
CJ10KHBIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue Kupos.
buosornueckas posb KUPOB

3.6

VYTieBobl: COCTaB, KiacCH(HKAIMS yIiIeBOA0B (MOHO-, TH- U
nosucaxapuibl). ['1i0ko3a — mpocTeiimii MOHOCAXapuI: 0COOCHHOCTH
CTPOCHUS MOJICKYJIbI, PU3HUECKUE U XMMUYECKHUE CBOUCTBA
(B3aumopeiictBue ¢ ruapokcuaom mMeau(ll), okucnernrne aMMuadHbIM
pactBopoMm okcua cepedpa(l), BocctaHoBICHHE, OPOKECHUE TIFOKO3bI),
HAaXOXJICHHE B MIPHUPOJIC, MPUMEHEHUE, OHOIOrHYecKast poiib. POTOCHHTES.
dpyKTO3a KaK H30Mep TIF0K03bI. Kpaxmai u 1eiroio3a Kak IpupoIHbIe
noaumepsl. CTpoeHHE Kpaxmaia U HeJUTIII03bl. Du3nueckue u
XMMHYECKHE CBOMCTBA Kpaxmaia (THIpoin3, KadeCTBEHHAsT PEaKIIHs C
HOJIOM)

A30Tc0z[ep>1<amne OPraHu4cCKueC COCANMHCHHA

4.1

AMUHOKHCIIOTHI KaK aM(pOTEPHBIE OPraHUIECKUE COSAUHEHHUS.
duznyueckre 1 XUMUYECKHE CBOWCTBAa AMHHOKHCIIOT (Ha mpuMepe
rIMirHa). bronornueckoe 3Ha4YeHne aMUHOKUCIOT. [lenTubt

4.2

benky kak npupoHbIe BEICOKOMOJIEKYJISIpHbIE coeAnHeHus. [lepBuuHas,
BTOPUYHAS M TPETUYHAS CTPYKTYpa O€IKOB. XMUMHUECKUE CBOMCTBA
0eNKOB: TUAPOIIN3, JeHATypallks, KAYECTBEHHbIE PEAKIIMK Ha OENIKH

BrICOKOMOEKYIISIpPHBIE COETMHEHUS

5.1

OCHOBHBIE TTOHATHSI XUMUU BEICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALINU, CPEAHSA
MoJIeKyJispHas Macca. OCHOBHBIE METO/Ibl CUHTE3a BBICOKOMOJIEKYIISIPHBIX
COEMHEHUH - MOJIMMEPU3ALIMS U MTOJUKOHICHCAUS

5.2

OKCrepUMEHTaIbHbIE METObl U3YUEHHUS BEILIECTB U UX MPEBPAIIECHUN:
O3HaKOMJIEHHE ¢ 00pa3iaMy IPUPOHBIX U HCKYCCTBEHHBIX BOJIOKOH,
m1acTMacc, kayuykos. [lonydeHre CHHTETHUECKOro KayuyKa U pe3HHbI

11-i1 KIIACC

IIposepsiembie TpeGoBaHus K pe3yiabTraTam ocBoenus OOIT

Kon
IPoBEePsAEMOro
pe3yJjabTara

IIpoBepsiemble nnpeamMeTHble pe3yabTaTsl ocBoeHus OOII COO

1

TeopeTnyeckre OCHOBBI XUMUU
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Brnanenue cucremMoil XUMUYECKUX 3HAHUHM, KOTOPask BKJIIOYAECT:
OCHOBOIIOJIATAOIINE TOHATHUS (XMMUYCCKHIA DJIEMEHT, aTOM, JIEKTPOHHAs
000J104YKa aToma, S-, p-, d-3JIEKTPOHHBIC OPOUTAIH ATOMOB, HOH,




MOJIEKYJIa, BAJIGHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTEIIEHb OKUCIICHUS,
XUMHUYECKas CBS3b, MOJIb, MOJISIPHASI Macca, MOJIIPHBIH 00BEM,
KPUCTAJUTNYECKask PelIETKa, THIThI XAMHUECKUX peakiuil (OKUCIUTEIbHO-
BOCCTaHOBUTEJBHBIE, 3K30- M SHIOTEPMHUYECKUE, PEaKIIMi HOHHOTO
o0MeHa), pacTBOP, JIEKTPOJIUTHI, HEIJICKTPOIHUTHI, AIEKTPOIUTHICCKAS
JTUCCOITHAITUS, OKUCITUTENh, BOCCTAHOBUTEIb, CKOPOCTh XUMUUYECKOU
peaKiiy, XHMUYECKOS PAaBHOBECHE); TCOPUU U 3aKOHBI (TCOpHs
AJIEKTPOJIUTHYECKOMN aucconuanuu, [lepuoanyeckuii 3axon .M.
MeHieneeBa, 3aKOH COXpaHCHHS MAcChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMHH, (AaKTOJTOTHICCKHE CBEJICHUS O CBOMCTBAX,
cocTraBe, IOJTyYeHUHU U 0€30MaCHOM MCIOJIb30BAHUN BaKHEHIIINX
HEOPraHUYECKHUX BEIIECTB B OBITY U MPAKTHYECKOU JIEATCTLHOCTH
YyeJIoBeKa

1.2

CdopmMHrpoBaHHOCTb YMEHUN BBISBIATH XapaKTEPHbIE IPU3HAKU U
B3aUMOCBSA3b U3YUYECHHBIX [TOHATUHN, IPUMEHATH COOTBETCTBYIOLINE
IIOHATHUS IIPU ONMCAHUU CTPOEHUS U CBOMCTB HEOPTAaHUUYECKUX BEILECTB U
UX NPEBPALLEHUH; BBISIBIIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU €
MIOHATUSAMM U IPEJCTABICHUSMHU IPYTUX €CTECTBEHHOHAYYHBIX
IIpEAMETOB

1.3

Biagenue oCHOBHBIMU METOJAaMH Hay4YHOI'O IIO3HAHMSI BEILIECTB U
XMMHUYECKHX SIBIICHUH (HAOII0/ICHNE, U3MEPEHHE, SKCIICPUMEHT,
MOJICIIUPOBaHHKE)
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C(i)OpMI/IpOBaHHOCTB YMCHI/II\/’I OIPEACIIATE BAJICHTHOCTD U CTCIICHDb
OKHCJICHHUA XUMHUYCCKHUX 3JIEMCHTOB B COCAMHCHUAX PA3JIMYHOT'O COCTABA,
BHUJI XMMHYECKOM CBS3U (KOBaJ'IeHTHaH, HOHHAas, MCTaJIJIMYCCKad,
BOI[OpOI[Ha}I) B COCOAUMHCHUAX, THUII KpHCTaHHI/IquKOﬁ peH_IéTI(I/I
KOHKPETHOT'O BEIICCTBA (aTOMHafi, MOJICKYJIsIpHAas, MOHHAas,
MeTaJ’IJ’II/I‘ICCKaﬂ)

1.5

ChopmupoBaHHOCTH YMEHHH OMPEENATh XapaKTep cpebl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHECHHI

1.6

CpopMUpOBaHHOCTH YMEHHS KJIACCU(DUIIMPOBATH XUMUYECKUE PEAKITHI
0 Pa3IMYHBIM MTpU3HaKaM (YUCITY U COCTaBy PEarupyrolix BEMIECTB,
TeII0BOMY d(PPeKTy peakiuu, U3MEHEHHUIO CTETICHEH OKUCIICHUS
3JIEMEHTOB, 0OPATUMOCTH PEAKIINHU, YIaCTHIO KaTaaru3aTopa)

1.7

ChopMupOBaHHOCTh YMEHUI COCTABIIATh YPABHEHUS PEaKIUil pa3IuyHbIX
THUIIOB, MOJHbBIE U COKPAIIEHHbIE YPAaBHEHUS peaKMii HOHHOTO OOMeEHa,
YUUTBIBas YCIOBHs, IPU KOTOPBIX ATH pEaKLUU UAYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHUI MTPOBOAUTH PEAKIIUH, TOATBEPHKAAIOIINE
KaueCTBEHHBIM COCTaB Pa3JIMYHBbIX HEOPraHUYECKUX BEIIECTB,
pacro3HaBaTh ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB

1.9

ChopMupoBaHHOCTh YMEHUN PACKPBIBATh CYIIIHOCTh
OKHUCJIUTEIHbHOBOCCTAHOBUTEIBHBIX PEAKIIUN OCPEACTBOM COCTABICHUS
3JIEKTPOHHOTO OajaHca 3TUX PeaKIui




1.10

CdhopmupoBaHHOCTH YMEHHIA O0BSCHSATH 3aBHCUMOCTh CKOPOCTHU
XHUMHAYECKON PEaKIuy OT Pa3IndHbIX (haKTOPOB

1.11

ChopMHUPOBAHHOCTH YMEHHUI OOBACHATH XapaKTep CMEIICHHS
XHMHYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3AECHCTBUS
(mpurun Jle Ilarensbe)

O61ua;1 N HCOPraHU4YCCKasA XUMU

2.1

CdopmupoBaHHOCTh YMEHHI pacKpbIiBaTh cMbIch [lepuoanyeckoro
3akoHa /.M. MenzaeneeBa u IEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO,
OOBSICHUTENbHYIO ¥ POTHOCTUYECKYIO (DYHKIIUU

2.2

CpopMUpOBaHHOCTh YMEHHUH XapaKTEPU30BaTh JIEKTPOHHOE CTPOEHUE
aTOMOB XUMUYECKUX 37eMeHTOB 1-4 nepuonos [lepuonnueckoii cucteMsl
xuMudeckux 3nementoB [I.M1. Menaeneesa, HCHOb3ysl MOHATHS «S-, p-, d-
ANEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKHE YPOBHUY», OOBSICHSTD
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB U UX
COEIMHEHMI 1o nepuoaam u rpynnam [lepuognueckoil cucTemsl
xumudeckux anementoB /.. MeHnieneesa

2.3

ChopMHPOBaHHOCTh YMEHUH XapaKTepH30BaTh (OMKUCHIBATH) OOIIUE
XMMHUYECKHE CBOMCTBA HEOPIraHUYECKHUX BEILIECTB Pa3IMYHbIX KJIACCOB,
MIO/ATBEPK/1aTh CYILIECTBOBAHUE F€HETUUECKOM CBSI3U MEXKIY
HEOPraHNYeCKUMHU BEIECTBAMU C ITIOMOIIbIO YPaBHEHUI
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUIT

2.4

ChopMUPOBAaHHOCTh YMEHUI YCTaHABIUBATh MPUHAIICKHOCTD
HEOPTraHUYECKUX BEIIECTB M0 UX COCTaBY K ONPEACIEHHOMY KIIacCy
(rpymnme) coenuueHui (POCThIEC BEIIECTBA - METAUTBI U HEMETAJLIHI,
OKCH/IbI, OCHOBaHHsI, KUCIOTHI, aM(pOTEPHBIE THIPOKCHIBI, COJTH)

2.5

CdopmrpoBaHHOCTH YMEHUN UCIIOJIB30BATh XUMUYECKYHO0 CUMBOJIUKY JJIS
cocTaBlieHHs (POPMYJI BEIIECTB M YPaBHEHUH XMMUYECKUX peaKIuii,
cucrematrueckyto HomeHkaarypy (IUPAC) u TpuBuaibHble Ha3BaHHS
OT/ICNIbHBIX HEOPraHUUEeCKUX BelecTB (YrapHblil ra3, yrieKuciblii ras,
aMMHaK, raiéHasi U3BeCTh, Heral€Has U3BeCTb, MUThEBAs COJA, MUPUT U

Apyrue)

2.6

ChopMUpPOBaHHOCTh YMEHUI XapaKTepH30BaTh (OMKUCHIBATH) OOIIHE
XUMUYECKHE CBOWCTBA HEOPTAHMYECKUX BEIIECTB PA3JIMYHBIX KIACCOB,
MOATBEPK/IaTh CYIIECTBOBAHNUE T€HETUUYECKOM CBSI3U MEXTY
HEOPTraHUYECKUMH BEIIECTBAMU C TTOMOIIBIO YpaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.7

CchopMupoBaHHOCTh YMEHUH MJIAHUPOBATH U BBHIIOIHATH XUMUYECKUN
IKCTIepUMEHT (pa3yiosKeHne MEePOKCHIa BOJIOPO/Ia B IPUCYTCTBUH
KaTaJan3aTopa, ONpeieIeHUE CPEIbl PACTBOPOB BEIIECTB C IOMOIIBIO
YHUBEPCAJILHOTO UHJIMKATOPA, BIMSHUE Pa3INYHbIX (JaKTOPOB Ha
CKOpPOCTh XUMHYECKOM peakiny, peakliui HOHHOTO 0OMeHa,
KaueCTBEHHbIE PEAKIMH Ha Cylb(]aTt-, KapOOHAT- U XJIOPUA-aHUOHBI, HA
KAaTHOH aMMOHUS, PELIEHUE SKCIIEPUMEHTANIBHBIX 3a]a4 10 TEMaM
«Mertamts» 1 «HemeTamsn) B COOTBETCTBUH C MPABHIAMH TEXHUKU




0€30MacHOCTH MpU OOPAIICHNUH C BEIECTBAMH U J1a00paTOPHBIM
000pyI0OBaHNEM; IPEACTABIATH PE3YIbTAThl XUMUYECKOTO SKCIIEPUMEHTA
B (hopMe 3amucu ypaBHEHUN COOTBETCTBYIOIIUX PEAKIIUNA U
(bOopMyITUpPOBATH BHIBO/IBI HA OCHOBE 3THX PE3YIbTATOB

2.8

CdopmupoBaHHOCTH YMEHUI COOIIOAATH paBUIIa MOJIb30BAHUS
XUMHYECKOH TIOCYI0 1 1ab0paTOpHBIM 000pYyIOBAaHUEM, a TAKKE
npaBuiia oOpalleHus ¢ BelIeCTBaMU B COOTBETCTBUU C HHCTPYKIUSAMH 110
BBIITOJIHCHHUIO Ha60paTOpHLIX XUMHNYCCKUX OIIBITOB

2.9

CdhopmupoBaHHOCTH YMEHHI XapaKTePU30BATh XUMUIECKUE TTPOIIECCHI,
JISKAIIAE B OCHOBE IIPOMBIIIICHHOTO TTOJY4YEHUS! CEPHON KUCIIOTHI,
aMMHaKa, a Takke CHOPMUPOBAHHOCTH MPECTABICHUH 00 00X
HAYYHBIX IPUHIUIAX ¥ SKOJIOTUIECKUX MPOOJIEMaX XUMUIECKOTO
MIPOU3BOJICTBA

XUMHUA U KU3Hb. PacyéThl

3.1

ChopmupoBaHHOCTH MPEICTABICHUI 0 XUMUYECKOW COCTABIISIOIIEH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIM XMMUU B TIO3HAHUU SIBIICHUH
MPUPOBI, B JOPMUPOBAHUYU MBILUICHUS U KYJIbTYpPbI INYHOCTH, €€
(YHKIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEILICHHSI
MPAKTUYECKHUX 33]1a4 U IKOJIOTMYECKH 000CHOBAHHOTO OTHOIIICHUS K
CBOEMY 3/I0POBBIO U IIPUPOJHON cpenie

3.2

CdopMrpoBaHHOCT YMEHUM KPUTUYECKH AHATTU3UPOBATH XUMHUUECKYIO
UH(OPMAIHIO, TOTYYaeMYH0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBa MAaCCOBOIL
KOMMYHUKAIMH, CeTh IHTepHET U Apyrue)

3.3

CdopMHUpoBaHHOCTH YMEHUH COOIIOIATH MTPaBUIIA IKOJIOTHIECKU
11eJ1ec000pa3HOro MOBECHUS B OBITY U TPYJIOBOM JNESATEIHOCTH B LENAX
COXpaHEHUs CBOETO 3J10POBbS U OKPYKAFOLIEH IPUPOJTHON CPEIbI

3.4

Oco3HaBaTh OMACHOCTH BO3/ICUCTBUS HA )KUBbIE OPTAHU3MBbI
ONpeAeIEHHBIX BEUIECTB, MOHUMAas cMbIci nokasaresns [1/IK, noscuars Ha
pUMepax CrocoObl yMEHBIIIEHUS U TPEOTBPAIICHUS UX BPETHOTO
BO3ECHCTBUS HA OPTaHU3M YEJIOBEKa

3.5

CdopmupoBaHHOCTH YMEHUH TPOBOJAUTH BHIYMCIEHUS C UCTIOIb30BAaHUEM
MIOHATHUS «MAcCOBAas JI0JIsl BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOLICHUN
ra3oB IPU XMMHUYECKUX peaKLHsAX, MACChl BEIIECTBA WK 00bEMA ra3oB 1o
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIN 00bEMY OJTHOTO U3
Y4acTBYIOUIMX B PEAKI[UH BEIIECTB, TEIIOBOro 3dexTa peakuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BELIECTB, IPEBPALLEHUS U
COXPaHEHHUS SHEPTUU

IIpoBepsiemMble 3JIeMEHTbI COIEPKAHUSA

Kon

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

TeopeTnyeckre OCHOBBI XUMUU




11

XuMUYEeCKUH 31eMeHT. ATOM. SI1po aToMa, U30TOMbI. DJIEKTPOHHAsS
000109Ka. DHEPreTUYECKUE YPOBHH, MIOyPOBHU. ATOMHBIE OpOUTAIIH, S-,
p-, d-anmemenTbl. OCOOCHHOCTH pacpe/Ie/ICHHSI SJICKTPOHOB 110 OPOUTAIISIM
B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX TEPHOIOB. DICKTPOHHAS
KOH(UTypaIysi aToOMOB

1.2

IIepuonnueckuit 3akoH u [lepuoanueckas cucTeMa XMMU4YECKUX
anemeHnToB J[.M. MenaeneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA U
[Tepuoanueckoit cucremsl xumuueckux 3neMeHToB .M. Menneneesa ¢
COBPEMEHHOU TEOpPHUEH CTPOCHHUS ATOMOB. 3AKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XUMUYECKHX JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX
BEIIIECTB 110 TPyIIaM U IepruojaM. 3HaYe€HUE MEPUOINIYECKOI0 3aKOHA B
Pa3BUTUU HAYKHU

1.3

Crtpoenue BemiecTBa. XuMHUUYECKasi CBsA3b. BUIbI XUMUUECKOU CBSI3U
(koBajieHTHAas HEMOJISAPHAS M [TOJIAPHAS, HOHHAsI, MeTajIn4ecKas). VIoHbI:
KaTHOHBI U aHUOHBL. MexaHn3Mbl 00pa30BaHUs KOBAJIECHTHON XUMHYECKOM
cBs13u (OOMEHHBIN U TOHOPHO-AaKIENTOPHBIH). BogopoaHas cBs3b

14

BaneHTHOCTB. BJ'ICKTpOOTpI/II_[aTCJ'ILHOCTB. CreneHbp OKUCIICHHS

1.5

BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOECHHUS. 3aKOH
IIOCTOSIHCTBA COCTaBa BEUIECTBA. THUIIBI KPUCTAITIMYECKUX PEIIETOK.
3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA KPUCTAIUINYECKON PEILIETKH.
ITonstue o nucniepcHbIX cuctemax. MIcTUHHBIE U KOJUIOUIHBIE PACTBOPSI.
MaccoBast 1071 BELIECTBa B pacTBOPE

1.6

Krnaccudukanusa Heopraunueckux coequHennii. Homenkmarypa
HEOPraHUYECKUX BEILECTB

1.7

Xumunyeckas peakuus. Knaccupukanus XMMHYECKUX PEaKIIHii B
HEOPraHUYECKOW U OPraHUYECKON XMMHUH. 3aKOH COXPAaHEHUS MacChl
BEILIECTB, 3aKOH COXPAHEHHUs U IPEBPALLECHUS YJHEPTUMU TP XUMUYECKUX
peaKuusx

1.8

CKOpOCTB pcaKknuy, €€ 3aBUCHMOCTbD OT Ppa3JINYHBIX CI)aKTOPOB

1.9

OO6patuMeble peakinu. XUMu4eckoe paBHoBecue. PakTopbl, BIUSIONINE Ha
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipuanun Jle [larense

1.10

OnektponuTrdeckas aucconnanus. CUIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.
Cpena BOAHBIX pacTBOPOB BELIECTB: KUCAasl, HEUTpaabHas, IIEI0YHAs.
Peakmun nonnoro ooMeHa

1.11

OKHUCITHTEIIFHO-BOCCTAHOBUTEIIBHEIC pCaKknuun

HeOpraHI/I‘-ICCKaﬂ XHUMHUA

2.1

Hewmeramnsl. [Tonoxenne Hemeramios B [leproanueckoit cucreme
xumuueckux snemeHToB [[.M. MenzaeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. ®HU3MUECKUE CBOMCTBA HEMETAILIOB. AJIJIOTPOITUS HEMETAUIOB (Ha
pUMepe KUCI0poa, cepsl, pocdopa u yrieposa)

2.2

XUMHUECKUE CBOMCTBA BaXKHEHUIIIMX HEMETA/IOB (TaloreHOB, CEphI, a30Ta,
docdopa, yriaepona 1 KpeMHHUsI) U UX COeUHEHHI (OKCHIOB,




KHCJIOPOJICO/ICPKALIMX KKCIOT, BOJOPOAHBIX coequHeHuit). [Ipumenenne
BKHEHIINX HEMETAJUIOB U UX COCIUHEHUN

2.3

Mertaubl. [Tonoxenue metamnoB B [leproandeckoi cucTeMe XUMHYECKUX
anemenToB J|.1. MenneneeBa. OcoO€HHOCTH CTPOSHHSI SJIEKTPOHHBIX
00010uek aToMOB MeTasuioB. OO0ITHe GU3NIECKHNE CBOMCTBA METAJLIOB.
CruiaBbl METaLIOB. DJIEKTPOXUMUYECKUN P HAIPSDKEHUN METAJLIIOB

2.4

XUMUYECKHE CBOMCTBA BAKHEHIITMX METAUIOB (HATPHUil, KaJIuid, KaIbIUH,
MarHui, aJFOMHHAMN, [IMHK, XPOM, JKEII€30, ME/Ib) U MX COCIUHCHHIA.
OO6m1re cocoObl MOMyYeHHsI METAJUIOB. [IpuMeHeHne MeTallIoB B OBITY U
TEXHHUKE

2.5

I'eneTnyeckas cBs3b HCOPIraHMYCCKUX BCIICCTB, ITPHUHAIJICKAIINX K
Pa3JIMIHBIM KJIacCaM

XUMHUS U )KU3HD

3.1

Pone xumuu B o0ecIieueHun BKOHOFHHGCKOﬁ, BHCpFeTH‘IeCKOﬁ n HHH.[CBOﬁ
6630HaCHOCTI/I, Pa3BUTHU MCOAULIUHBI. IlonsTue o Hay4YHBIX MCTOOax
II03HaHMA BCIICCTB U XUMHYCCKHUX peaKI_II/Iﬁ

3.2

Hpe,Z[CTaBJ'IeHI/IH 00 O6H_[I/IX HAaYUYHBbIX NPUHOUIIAX TPOMBIIIIJICHHOT'O
MOJIYUCHUA BaKHEHUIIINX BCIICCTB. YemoBek B MHUPEC BCUIECTB U
MaTepHaJIOB: BaKHEHIIINE CTPOUTCIIbHBIC MaTCPHAJIbl, KOHCTPYKIIHUOHHBIC
Marepuaibl, KpaCKu, CTCKJIO, KCpaMuKa, MaTCpHaJIbl AJId 3JICKTPOHUKH,
HaHOMAaTCpHuaJibl, OPTaHNUYCCKUC U MUHCPAJILHLIC y,HO6peHI/IH

3.3

XUMHS ¥ 3J0pOBbE YEJIOBEKA: MTpaBujIa UCIOJIb30BaHUS JIE€KaPCTBEHHBIX
MpenapaTos, MpaBuiia 0€30MacHOr0 UCIIOIb30BaHUS IPENapaToB ObITOBOM
XUMUU B MOBCETHEBHOW KU3HU

IIpoBepsiemblie HA EI'D o xuMmuu Tped0OBaHUA K

pe3yJbTaram

ocsoenust OOII COO

rlpOBg)(:IeMoro IIpoBepsiemble TPeOGOBaHMS K IPEAMETHBIM Pe3yJ1bTATAM OCBOCHUS
pe3yJbTara 001 coo
1 Brnanenue cucremMoil XUMUYECKUX 3HAHUM, KOTOPask BKIIIOYAECT:
OCHOBOITOJIATAIOIINE MOHATHS (XMMHUYCCKHI SJIEMEHT, aTOM, H30TOIIB,
11 AJIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-3JIEKTPOHHBIE OPOUTAIIA ATOMOB,

OCHOBHO€ U BO30YXIEHHOE COCTOSTHUE aTOMa, HOH, MOJIEKYJIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENILHOCTh, CTENIEHb OKUCIICHUS,




XHUMUYECKast CBsA3b (G- U T-CBSI3b, KPATHBIC CBSI3HU), THOPUIH3ALIHS
aTOMHBIX OpOHTalIel, KPHCTAJUTMYECKas pelIETKa, MOJIb, MOJISIPHAs Macca,
MOJISIPHBII 00BEM, MOJISIpHAs] KOHIIGHTPAIIKsI, PACTBOPHI (MCTUHHEIE,
JMCIIEPCHBIC CHCTEMbI), KPUCTAJUIOTHPATHI, YIIIEPOIHBIH CKEJIET,
(byHKIMOHANbHAS TPYIIIIA, paluKall, ©30MEPbI, CTPYKTypHast hopmyiia,
u3oMepus (CTpYKTypHasi, FeoMeTpuyecKas (Ic-, TpPaHCH30Mepusi),
TOMOJIOTUYECKHI PsiJl, TOMOJIOTH, YIIIEBOIOPOIbI, KUCIOPOI- U
a30TCoJIepIKaIe COSMHCHHUS, OMOJIOrNYECKH aKTHBHbBIC BEIECTBA
(yrmneBojbl, )KUPBI, OSIIKK), MOHOMED, TOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COSTUHEHHSI, KDEKHHT, pU()OPMUHT, THITBI
XMUMHUYECKHX PEaKIMi (OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIC, 3K30- U
9HJIOTEPMHUYECKUE, PEAKIIM HOHHOTO 00OMEHa, FOMO- U FeTepOreHHEIE,
o0OpaTuMbie ¥ HEOOPATUMBIE), PACTBOP, AIEKTPOIUTHI, HEAICKTPOJIUTHI,
ANEKTPOJIUTUYCCKAS TUCCOLIUALINSI, CTEIIEHb AUCCOLUAIINH, OKUCIHUTEIb,
BOCCTaHOBHTEIIb, AIEKTPOJIU3, CKOPOCTh XUMUYECKOW PEaKIIHH,
XHMHYECKOE PAaBHOBECHE)

1.2

TEOPHH U 3aKOHBI (TEOPHUS] XUMHUECKOTO CTPOEHUS OPraHUYECKUX
BemiectB A.M. ByTiepoBa, Teopust JIEKTPOTUTHIECKOM TUCCOIMAIINH,
Iepuomnueckuii 3akoH JI.M1. MenaeneeBa, 3aKOH COXpaHEHHUS MacChl),
3aKOHOMEPHOCTH, CAMBOJIMYECKUH A3bIK XUMHH, MUPOBO33PEHUYECKHUE
3HAHUS, JICKAIIUE B OCHOBE MMOHUMAaHUS MPUYUHHOCTH U CUCTEMHOCTH
XUMHYECKUX SBJICHUN, COBPEMEHHBIE TPEACTABICHUS O CTPOCHUU
BEIIIECTBA HA ATOMHOM, MOJIEKYJIIPHOM U HAJIMOJIEKYJISIPHOM YPOBHSIX

1.3

MPpEACTABJICHUA O MEXaHU3MAaX XUMHUYICCKHUX peaKL{Hﬁ,
TEPMOAUHAMHUYCCKUX U KWHETUYCCKUX 3aKOHOMCPHOCTAX UX MMPOTCKAHM,
0 XUMHUYCCKOM PABHOBCCHH, NUCIICPCHBIX CUCTEMAX

1.4

(hakTOJIOTHUECKHUE CBEJCHUS O CBOMCTBAX, COCTaBE, MOJIYYCHUHU U
0€30MacHOM HCIOIb30BAaHUH BRKHEUIIINX HEOPTAHUYECKUX U
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JACATEIHHOCTH YEJIOBEKa

1.5

00IIIMe HAayYHbIE TIPUHIIUITBI XUMUYIECKOTO IPOU3BOICTBA (Ha IpUMepe
MPOM3BOCTBA CEPHOU KUCIOTHI, aMMHaKa, METaHoJIa, epepaboTKu
HedTH)

CpopMHUpOBaHHOCTH YMEHUH BBISBIISTD:

2.1

XapaKTCPHBIC ITPU3HAKH U B3aMMOCBA3b U3YUYCHHBIX HOHHTHﬁ, IMPUMCHATH
COOTBCTCTBYIOIIHC IMOHATHA ITPU ONMMCAHUU CTPOCHUA U CBOMCTB
HCOPTraHNYCCKUX U OPraHUYCCKUX BCIHICCTB U UX npeBpameHI/Iﬁ

2.2

B3aMMOCBSI3b XUMHUYECKUX 3HAHUI ¢ MOHATUSAMH U TPEACTABICHUIMHI
JIPYTUX IPEeIMETOB Uil 00jiee 0CO3HAHHOTO MOHUMAaHUS U 00bSICHEHUS
CYILIIHOCTH MaTEPUaJIbHOIO €JUHCTBA MUpA

C(I)OpMI/IpOBaHHOCTB YMEHHUS UCIIOJIb30BaTh.

3.1

HaWMEHOBAHMS XUMHUYECKUX COCTMHEHUN MEKyHAPOAHOTO COI03a
TGOpGTH‘IeCKOﬁ 158 HpHKHaHHOﬁ XUMHUHU U TpI/IBI/IaJ'II)HI)Ie Ha3BaHHUs BCIICCTB,
OTHOCSIIIUXCS K I/ISY‘IGHHBIM Kj1accamM OpFaHI/I‘-IeCKI/IX nu HeOpI‘aHI/I‘-IeCKI/IX
COCTUHEHUN




3.2

XMUMUYECKYIO0 CUMBOJIHMKY JJISi COCTaBICHHS (POPMYJT HEOPraHMYECKIX
BEIIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U
CKEJICTHBIX) (POPMYJI OPraHUYECKUX BEILIECTB

CdhopMupoBaHHOCTh YMEHUS KIacCU(UIIPOBATS:

4.1

HCOPraHN4YCCKUC BCUICCTBA, CAMOCTOATCIILHO BLIGI/IpaTb OCHOBAHUSA U
KpUTCPpUU IJI1 KJ'IaCCI/I(bI/IKaHI/II/I HN3Yy4aCeMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpraHUYECKUe BEILECTBA, CAMOCTOSATENILHO BEIONPATH OCHOBAHUSA U
KPUTEPHUH I KJIacCU(DUKAIUN U3YyIaeMbIX XUMHUECKUX 00BEKTOB

4.3

0 Pa3IMYHBIM MTpU3HaKaM (YUCIY U COCTaBY PEarupyrolix BEIIeCTB,
TeII0BOMY 3D (PEeKTy peakiuu, H3MECHCHHIO CTCTICHEH OKUCIICHUS
3JIEMEHTOB, 0OPATUMOCTH PEAKIMH, YIACTHIO KaTaau3aTopa)

ChopmupoBaHHOCTH YMEHUS XapaKTEPU30BaTh JIEKTPOHHOE CTPOCHUE
aToMOB (B OCHOBHOM M BO30YKIEHHOM COCTOSHUH) U HOHOB XHMHUYECKHUX
anemeHToB 1-4 nepuonoB Ilepuoanueckoit cucremsr JI.U. Menneneera u
UX BaJCHTHBIC BO3MOXXHOCTH, UCITOJIb3YS TIOHATHS S-, P-, d-3JIEKTPOHHbBIE
OpOHUTaIH, SHEPTECTHYECCKUE YPOBHU

ChopMupoBaHHOCTb YMEHUS OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHX JIEMEHTOB M 00pa3yeMbIX UMH COEAMHEHUH T10
IepuoJam U rpynmnam

ChopMupoBaHHOCTb YMEHHUS COCTABIIATh YPABHEHUSI XUMUYECKUX
peakuil ¥ pacKpbIBaTh UX CYIIHOCTH!

7.1

OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TOCPECTBOM COCTABICHUS
AJIEKTPOHHOTO OajlaHca 3TUX peaKlui

7.2

YpaBHEHHUSI peakluil pa3InYHbIX TUIIOB; TIOJHBIE U COKpAIIEHHbIE
YpaBHEHMS peakMii HOHHOTO 0OMEHa, YYUThIBas YCIOBHS, IPU KOTOPHIX
3TH peakliy UAYT A0 KOHIla

7.3

peaKIuii THPOIIN3a, Peakiiuii KOMIUIEKCOOOpa3oBaHus (Ha puMepe
THIPOKCOKOMIUIEKCOB ITMHKA M aTFOMUHHS)

CdopMUpoBaHHOCTH YMEHUS TTOATBEPKIATH!

8.1

Ha KOHKPETHBIX MPUMEPAxX XapaKTep 3aBUCUMOCTH PEaKIIMOHHOU
CIOCOOHOCTH OPraHMYECKUX COSAMHEHUH OT KPaTHOCTH U THUIIA
KOBAJICHTHOM CBSI3H (G- U TT-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB M TPYIIIT
aTOMOB B MOJIEKYJIaX, a TAaKXKe OT 0COOEHHOCTEH peann3aiy pa3InyHbIX
MEXaHU3MOB MPOTEKAHUS PEaKIUN

8.2

XapaKTCPHbIC XUMHUYCCKUEC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIMMHU
OKCIICPUMCHTAMU U 3alIUCIMU ypaBHCHI/Iﬁ XUMHNYCCKHUX pCaKI_[I/Iﬁ

CdopmupoBaHHOCTH YMEHHSI XapaKTEPU30BaTh COCTAB U BAKHEUIITHE
CBOMCTBA BEIIECTB, MPUHAYICIKAITUX K ONPEICTEHHBIM KIaccaM 1
rpyIIaM CoeIMHEHH (TIPOCThIC BEIIECTBA, OKCHIbI, THIPOKCHIBI, COJIH;
YTJIEBOJIOPOIBI, TPOCTHIE AUPHI, CIUPTHI, PEHOIIBI, aTbACTU b, KETOHBHI,




KapOOHOBBIEC KHCIIOTHI, CIIOKHBIC 3(DUPBI, )KUPHI, YTICBOIbI, AaMUHBI,
AMHHOKHCIIOTHI, OCITKH)

10

ChopmupoBaHHOCTH YMEHUSI IPOBOJUTH PACUETHI 10 XUMUYECKUM
dbopMyIiaM U ypaBHEHUSIM XUMHUYECKUX PEAKIIUN C HCIIOTh30BAaHHEM
(bu3MYECKUX BEJIUYHUH:

10.1

Mmacchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CIIH OJTHO M3
HCXOJHBIX BEUIECTB IAHO B BUJIE PACTBOPA C ONPEAEIEHHON MaCCOBOM
JI0JIel pacTBOPEHHOTO BEIECTBA WM JaHO B M30bITKE (MMEET MPUMECH)

10.2

MacCOBOM WM O0OBEMHOM J10JTH, BBIXO/1a MMPOAYKTA PEAKITH

10.3

TEIIOBOTO A (deKTa peakuit

10.4

00BEMHBIX OTHOIIIEHHH Ta30B

10.5

0 HAXOXJACHUIO XUMUYECKON (hOPMYJIbI BEIIECTBA

11

Bitanenue cucreMoi 3HaHHMIM O METOAAX HAy4YHOIO ITO3HAHMS SIBJICHUN
IPUPOJIBI, UCIIONIB3YEMbIX B €CTECTBEHHBIX HAyKaX U YMEHUE IPUMEHSATh
9TH 3HAHUS NPU IKCIEPUMEHTAIbHOM UCCIIEJOBAaHUM BELLECTB U JIIs
O0BSICHEHUS] XUMHUYECKUX SIBJICHUH, UMEIOLINX MECTO B IIPUPOJIE,
MIPaKTUYECKON JESITEIbHOCTH YEJIOBEKA U B [IOBCETHEBHOM JKU3HU

12

ChopMHPOBAHHOCTh YMEHUS MPUMEHSTh (MCIIOIB30BaTh) 3HAHUS O
COCTaBE€ U CBOMCTBAX BEIIECTB Il SKCIIEPUMEHTAIILHOM POBEPKU
TUIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEN IPOTEKAHUSA XUMHUECKUX
peaxkuuii ¥ MPOrHO3UPOBAHUS BOZMOKHOCTEHN MX OCYIIECTBICHMUS,
CHCTEMHbIE XUMHUECKUE 3HAHUSA I OOBSICHEHHS U IPOTHO3UPOBAHUS
SIBJIGHUH, UMEIOIINX €CTECTBEHHOHAYYHYIO IPUPOAY; AJIs IPUHSITUS
I'PaMOTHBIX pelIeHHH MPoOIeM B CUTYALUsX, CBSI3aHHBIX C XUMHEH

13

ChopmupoBaHHOCTH YMEHHUS ITIAHUPOBATH M MMPOBOJUTH XUMUYECKUI
SKCHEpUMEHT (TMOJTyUYeHHE U U3yUeHHE CBOMCTB HEOPraHMUECKUX U
OpPraHMYECKUX BEIIECTB, KAYECTBEHHBIE PEAKIIUU yTIEBOIOPOIOB
Pa3IMYHBIX KJIACCOB M KHCIIOPOJICOACPIKANTUX OPraHUICCKIX BEIIECTB,
pelieHre YKCIEPUMEHTATbHBIX 33124 TI0 PACTIO3HABAHUIO
HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB) ¢ COOTIOIEHUEM TTPABHII
0€e30MacHOT0 OOpAIEHHS C BEIECTBAMH U TaOOPaTOPHBIM
obopynoBanrueM; GopMyTHPOBATH 1€ UCCIICTOBAHMS, TIPEICTABIIATH B
pa3nu4HOM opMe pe3ynbTaThl SKCIIEPUMEHTA, aHATH3UPOBATh U
OIICHUBATHb UX NOCTOBECPHOCTDH

14

CdopmupoBaHHOCTH YMEHHUSI OCYILIECTBIIATD LI€JI€HANPABICHHbBIN TTONUCK
XMMHUYECKOH HH(OPMALIUK B Pa3IMYHBIX HCTOYHHUKAX (HayyHas U y4eOHO-
HayuHas JIUTepaTypa, CpelicTBa MaccoBoi uHbopMaiuu, cetb HTepHeT u
ApYTHe), KPUTUYECKH aHATM3UPOBATh XUMUYECKYI0 HH(POPMAIIHIO,
nepepadbaTbIBaTh €€ U UCIOJIb30BATh B COOTBETCTBUU C MIOCTaBICHHON
y4eOHoI 3a1a4eit

15

CdopMupoBaHHOCTH YMEHHS TPOTHO3UPOBATH, AHAIM3UPOBATH U
OILICHUBATh WH()OPMALIUIO C TIO3UIIHI IKOJOTHYECKON 0€30MacHOCTH
MOCJICICTBHI OBITOBOM M MPON3BOJICTBEHHOMN JIEATEIHHOCTH YEJIOBEKA,




CBSI3aHHOU C repepaboTKoi BemecTB; chOpMUPOBAHHOCTh YMEHHUN
OCO3HABaTh OMACHOCTH BO3JICHCTBYS HA KUBBIC OPTaHU3MbI
OHpe[[eJ'IéHHBIX BCIICCTB, ITOHHUMAas1 CMBICJI I1I0KAa3aTCiIA HpeﬂeHBHOﬁ
JOIYCTUMOW KOHIICHTPALMH, M MOSCHITH Ha IPUMEPAX CHOCOOBI
YMCHBIICHUSA U MTPECAOTBpALICHUSA UX BPCAHOI'O BO3I[CI>1CTBPI$I Ha OpraHusm
YeJIoBeKa

IlepeyeHb 3J1eMEHTOB CO/IEePKAHUSA, IPOBEPAEMbIX

Ha €¢AUHOM I'OCYAAPCTBCHHOM 9K3aMCHE 110 XMMHUHN

Kox

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUA

1

TeopeTI/I‘leCKI/IC OCHOBBI XMMHNHU

11

Crpoenue BemiectBa. CoBpeMeHHast MOJIEb CTPOCHHUSI aTOMa.
Pacnpeznenenue 371€KTPOHOB [0 SHEPrE€TUYECKUM YPOBHSIM.
Knaccudukanus xumuaeckux 31eMeHToB. OCOOEHHOCTH CTPOCHUS
IHEPreTHYECKUX YPOBHEH aTOMOB S-, p-, d-37eMeHTOB. OCHOBHOE U
BO30YKIEHHOE COCTOSHUS aTOMOB. DJIEKTPOHHAsI KOH(UTYpaIUs aToma.
BasneHTtHbIe 371€KTPOHBI

1.2

Ilepuonuueckas cucreMa xuMmudeckux sneMeHToB J[.1. Mennaeneena.
®uznueckuil cmeica [lepuonnueckoro 3akona J1.11. Menneneesa.
[IprurHBI 1 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTOB U UX
COEIMHEHHI 10 MEePUOoIaM U TPyInaM. 3aKOHOMEPHOCTU B U3MEHEHUU
CBOWCTB IIPOCTBIX BEIIECTB, BOJOPOJAHBIX COCIUHEHUH, BBICIINX OKCUI0B U
TUJIPOKCHJIOB

1.3

BanentHocts. DnekTpooTpuniareabHOCTh. CTENneHb OKUCIECHUS

14

Buibl xumudeckoi cBsi3u (KOBaJICHTHAsI, HIOHHAsSI, METAJUTHYECKas,
BOJIOPOJIHAS) U MEXaHU3MBI €€ 00pa3oBaHus. MeXMOJICKYJISIPHBIC
B3aUMOJCHCTBUSA. BellecTBa MOJIEKYISAPHOTO U HEMOJIEKYJISIPHOTO
cTpoeHHsl. TUIbI KPUCTAIIINYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEILECTB OT TUIA KPUCTAJUIMYECKOU PEIIETKU

1.5

Xumunueckas peakius. Kimaccudukamnuss XaMUYecKUX peakiuii B
HEOPraHWYECKON U OPraHMYE€CKON XUMHH. 3aKOH COXPAHEHUSI MACChI
BEILIECTB

1.6

CKOpOCTB pCaKkuuy, €€ 3aBUCHMOCTD OT Pa3JINIHBIX (I)aKTopOB

1.7

TemnnoBbie 3¢ HEeKTh XUMUYECKUX peakiuil. TepMoXuMUYecKre ypaBHEeHUS

1.8

ObpaTtumsble peakuu. XuMuyeckoe paBHoBecre. PakTopbl, BIUAIONINE HA
COCTOSIHUE XUMHYECKOro paBHoBecHs. [Ipunuun Jle [llarense

1.9

DnexTponauThuecKkas auccoruanus. CUibHbIE U cIadble IEKTPOIUTHIL.
Cpena BOAHBIX pacTBOPOB BEIIECTB: KUCIasl, HEUTpaabHas, IIEIOYHAS.
Crenens aucconuanuu. Peakunu noHHOTO 0OMeHa




1.10

I'mpponus coseid. MoHHOE Npon3BeneHre BOAbl. BonopoaHbIN TOKa3aTelsb
(pH) pactBopa

1.11

CrniocoObl BbIpayKeHUSI KOHIIEHTPALIUU PaCTBOPOB: MaccoBast OIS
pacTBOPEHHOTO BEIIECTBA, MOJISIpHAs KOHLIEHTpaus. HacelleHabie 1
HEHACBIIICHHBIE PACTBOPBI, PACTBOPUMOCTh. Kpucramioruaparsl

1.12

OxucanTeNnbHO-BOCCTaHOBUTEIbHBIE peakiuu. [loBeaeHue BemecTs B
cpeaax ¢ pa3HbIM 3HaueHueM PH. Mertonbl anekTpoHHOro Oananca

1.13

DJIEKTPOJIU3 PAaCTBOPOB U PACILUIABOB COJICH

OCHOBBI HECOPraHUYECKON XUMUU

2.1

KHaCCI/IQ)I/IKaHI/Iﬂ HCOPIraHUYCCKUX COCJIUHCHUM. HOMGHKJ'IaTypa
HCOPraHNYCCKUX BCIUICCTB

2.2

XUMHUECKUE CBOMCTBA BXKHEHUIIIMX METAIIIOB (HATPHIA, KU, KaJIbIHi,
MarHui, aJFOMHHAMN, [IMHK, XPOM, JKEII€30, ME/Ib) U MX COCIUHCHHIA.
OO61ue cnocoObl MOTYYEHHUsS] METAJUIOB

2.3

XUMHUECKUE CBOMCTBA BaXKHEHUIIIMX HEMETAJLIOB (TaJIOreHOB, CEphI, a30Ta,
docdopa, yriaepoaa U KpEMHHUSA) U KX COSTUHEHHH (OKCHIOB,
KHCJIOPOCOACPIKAIINX KHUCIOT, BOJOPOIHBIX COCTHHEHHUH)

2.4

I'eneTnyeckas cBs3b HCOPIraHUMYCCKUX BCIICCTB, ITPHUHAIJICKAIINX K
Pa3JIMIHBIM KJIacCaM

2.5

UNnentudukanus Heopraunueckux coequHeHnid. KauecTBeHHbIE peakiiuu
Ha HEOPTraHUYECKHUE BEIIECTBA U UOHBI

OcHOBEI OpFaHquCKOﬁ XUMHNHU

3.1

OCHOBHBIE MOJIOKEHUS TEOPUH XUMUYECKOTO CTPOEHUST OPTraHUUECKUX
coennHeHnil A.M. BytiepoBa. YriepoaHslil CKelneT OpraHndecKon
MoJIeKyJIbl. KpaTHOCTh XUMHUYECKON CBSI3H, G- U M-CBA3H, SP*-, SP-, SP-
ruOpuau3ay opouTanel aToMoB yriepoja. 3aBUCHMOCTb CBOUCTB
BEILIECTB OT XMMHYECKOr0 CTpOEHUs MojeKyJ1. ['omomorn.
I'omonorunueckuii pan. Mizomepus u uzoMepsl

3.2

[Tonstre o pyHKIMOHANBHOU Tpyme. OpreHTalnOHHbBIE YPPEKTHI
3aMECTUTEIIEN

3.3

[Ipencrarnenue o Ki1accUpUKAINI OPTAaHUIECKUX BEIIECTB.
HomeHnknatypa opraHudeckux coequHeHnl (CucTeMaTuieckas) u
TPUBHAIIbHBIE HA3BaHUS BAKHEHUIINX MPEICTABUTEEN KIIACCOB
OpraHUYEeCKUX BEUIECTB

3.4

CBoOoIHOpaAMKAIBHBINA M HOHHBIM MeXaHu3Mbl peakuuu. [lonsTre o
Hykieodpuie u anextpoduie. [Ipasmio Mapkosuukosa. [1pasuino 3aiinena

3.5

Ankanbl. XUMUYECKHE CBOMCTBA AKAHOB: TaJIOTCHHPOBAHUE,
JETHAPUPOBAHUE, TEPMHUECKOE PA3TIOKEHHE, KPEKUHT, H30MEPHU3aIlns,
ropenue. [lonydenue ankanos. [{uknoankansl. Crernuduka CBOMCTB
[UKJIOAJTKAHOB ¢ MaJIbIM pa3MepoM IUKIa. Peakiuy npucoenuHeHHs 1
PaaUKaIBHOIO 3aMEIICHUS




3.6

AnkeHbl. XMMUYECKHE CBOMCTBA. PEAKLIUU IIPUCOECAVUHEHUS
(ranoreHupoBaHue, THAPUPOBAHUE, THAPOTAIOTCHUPOBAHUE, THAPATALIHS),
TOpEeHUs1, OKUCIICHU U nToiuMepu3anuu. [IpomsinuieHHsie u
71a00paTOPHBIE CIIOCOOBI OJIyUYEHUS AJIKEHOB

3.7

Ankaguensl. XMMUUYECKHAE CBOMCTBA aJIKaJUEHOB. pEaKLUU
NPUCOEIMHEHUS (THIPUPOBAHUE, TAOTCHUPOBAHKE), TOPECHHS U
nosimMepusanuu. [lonydenue ankaaueHoB

3.8

AnxuHbl. XMMHUYECKUE CBOMCTBA. PEAKLIMH IPUCOCIUHEHUS
(ranoreHupoBaHue, TUAPUPOBAHUE, TUAPATALHS, THAPOTaJIOr€HUPOBAHHE)
KaK CcI1oco0 MoJy4eHHs NOJIMMEPOB U IPYTHX MOJIE3HbBIX IPOILYKTOB.
Peaknun 3amemienus. ['opeHne aneTnieHa Kak MCTOYHHUK
BBICOKOTEMIIEPATYPHOT'O TUIAMEHU JJIs1 CBAPKU U PE3KH METAJUIOB.
[IpuMeHeHue aneTuiieHa

3.9

Apenbl. XUMHYECKHE CBOMCTBA OEH301a: PEAKIIUU AIEKTPOPHIHHOTO
3aMeIICHHUs, TpUcoeanHeH s (THAPUPOBAHKE, raJIOTeHUpOBaHue). Peakiust
ropenus. OCOOEHHOCTH XUMHUUYECKUX CBOUCTB Toyoa. [lomydenue
6enzona. OCOOEHHOCTH XUMUYECKUX CBOMCTB ctupoia. [lomumepusanus
ctuposia. CriocoObl MOJIy4eHUsl U IPUMEHEHUE apOMaTUYECKUX
YIJIEBOJOPOOB

3.10

Cnuprtsl. [IpenenbHbie 0qHOATOMHbBIE CIIUPTHL. XUMUYECKHE CBOMCTBA!
B3aMMOJICHCTBHE C HATPUEM KaK CIIOCO0 YCTAaHOBJIECHUS HAIMUUS
TUIPOKCOTPYIIIBI, C TaJIOr€HOBOAOPOJAMH KaK CIIOCO0 MOITYyUYEHUS
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYIISIpHAs Aeruaparanus. Peakius
ropenus. [lonydyeHue sTaHosa: peakuus OpoKeHUs INIIOKO3bI, THIpaTalus
STWIEHA. DTUIEHIVIUKOJb U INIMLIEPUH KaK IIPEICTaBUTENIN MTPENEIbHBIX
MHOI'0aTOMHBIX CIIHPTOB

3.11

®enoi. XuMudeckue cBoWCTBa (heHoa (peakiuy ¢ HaTpUeM,
TUAPOKCHIOM Hatpusi, Opomom). [Tonyuenue dhenona

3.12

Anpnernapl. XUMUUECKHAE CBOMCTBA MPENETIbHBIX AJIbJETH/IOB!
TUIPUPOBaHNE; KaYECTBEHHbIE PEAKIIMHM Ha KapOOHWIIbHYIO IPYIILY
(peaxms «cepeOpsIHOTO 3epKalia»), B3aUMO/ICHCTBHIE C THAPOKCHIOM METH
(). Mony4enue mpeAeNbHBIX aTbICTUIOB: OKHCICHUE CITUPTOB,
ruipaTalnys aleTuieHa. AIETOH KaK MPEACTaBUTEIb KETOHOB.
Oco0eHHOCTH peaKIMK OKUCICHHS alleTOHa

3.13

Kap6oHoBbIe KHCTOTHI. XUMHUECKHUE CBOMCTBA MPEAETBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCITOT. OCOOEHHOCTH XUMHYECKUX CBOMCTB
MYpaBbUHOM KUCHOTHIL. [lonydeHue nmpeaenbHbix OJJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT: OKHUCJICHUE AJIKAHOB, AJIKEHOB, IIEPBUYHBIX CITHPTOB,
aNbJIETHI0B. Briciue nmpeaenbHble U HeMpeenbHble KapOOHOBBIE KUCTOTHI

3.14

Croxuble 3¢upbl 1 KUpbl. CIOCOOBI MOTYYSHUS CI0XKHBIX 3(PHUPOB.
OO6paTumocTh peakiuu srepudukanuu. [[puMeHeHne cnoxHbIX 3pUpoB B
MUIIEBOH 1 ap(IOMEpHOM MPOMBIIIIEHHOCTH. JKUPBI KaK CI0XKHbIE
3¢upbI TTUIEPHUHA U BBICIIUX KapOOHOBBIX KUCIOT. XUMHUECKHUE CBOICTBA
KUPOB: THIPUPOBAHUE, OKUCIEHHE. | MIpOIN3, WM OMBUIEHHE, )KUPOB KaK




Croco0 MPOMBIIIICHHOTO MOJIYYCHHUS COJICH BBICIIUX KapOOHOBBIX KHCIIOT.
MBpbi1a Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT

3.15

XUMUYECKUE CBOKCTBA IUIIOKO3BI: PEAKIIUU C Y4aCTUEM CIIMPTOBBIX U
aJIBJICTUAHOM TPYII U MOJIOYHOKHUCIIOE OposkeHue. [IpuMeHenne rioKo3sl,
e€ 3Ha4YCHNUE B )KU3HEACATEIbHOCTH Opranusma. /lucaxapuapl: caxaposa,
MajbpT03a. BoccranaBiuBarone 1 HEBOCCTaHABIUBAOIIME TUCAXaPUIbIL.
I'mpponus nucaxapunos. [lonucaxapuael: kpaxmail, raukored. CtpoeHue
MaKpOMOJIEKYJI KpaxMaja, TIIMKOreHa U LEeJUII0NI03bl. Pu3nueckue
CBOMCTBA Kpaxmalla ¥ LIeJUTH0JI03bl. XMMHUYECKHE CBOMCTBA Kpaxmala.
TUAPOJIN3, KAYECTBEHHAs! PEAaKIUsA ¢ HOI0M. XUMUYECKHUE CBOKCTBA
LEJITFOJIO3bI: THJIPOJIN3, OTy4YeHHe 3(pupoB Lemttono3sl. [lonsatue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK)

3.16

AMUHBI. AMHUHBI KaK OPraHUYECKUE OCHOBAHUS: PEaKLUU C BOJIOM,
KHUCJIOTaMU, peaKius ropeHusi. AHWIMH KaK MPEJCTaBUTENb
apOMaTUYECKUX aMUHOB. XMMHUYECKHE CBOMCTBA aHWJIMHA!
B3aMMO/ICHCTBHUE C KHCIOTaMU, OpOMHON BOAOH, okucieHue. [lonydenue
AMHUHOB AJTKWJIMPOBAHUEM AMMHUAKa U BOCCTAHOBJIEHUEM
HUTPOIIPOU3BOAHBIX YIJIEBOAOPOIOB

3.17

AMMHOKHCIIOTHI U O€KH. AMUHOKHUCIIOTHI Kak aM(oTepHbIe OpraHn4ecKue
coequHeHus1. OCHOBHbIE aMUHOKHUCIIOTHI, 00pa3yroIiue OesKu.
XUMUYECKHe CBOMCTBA OEIIKOB: THAPOIIH3, ICHATYPAIHs, KaueCTBEHHbIC
(uBeTHBIC) peakuy Ha OCITKU

3.18

CrtpoeHue u CTpyKTypa NOJIUMEPOB. 3aBUCUMOCTb CBOWCTB MOJIUMEPOB OT
ctpoeHust MoJieky. OCHOBHBIE CITOCOOBI TTOJTYYSHUS
BBICOKOMOJIEKYJIIPHBIX COEUHEHUN: peaKIUK MOJIUMEPU3ALINU U
nonukoHAeHcauu. Kinaccudukaius BOJIOKOH

3.19

WNnentudukanus opraHuyecKux coeAMHeHN. Pernenne
JKCIIEPUMEHTANIBHBIX 3a71a4 HAa PAaCIIO3HABAHUE OPraHUYECKUX BELIECTB

3.20

I'eneTnyeckas cBA3b MCKAY KJIaCCaMU OpTraHNUYCCKUX COE€TUHEHUI

XUMHUS U KU3HD

4.1

Xumus B TOBCeAHEBHOM >ku3HU. [IpaBuia 6e30macHo pabOTHI C €KUM,
TOPIOYMMH U TOKCUYHBIMH BEIIIECTBAMH, CPEACTBAMH OBITOBON XUMUU

4.2

XuMus 1 310pOBbe. XUMUS B MEAULIUHE. XUMHS U CEINBCKOE XO35HUCTBO.
XWMHMS B TPOMBIIUIEHHOCTH. XUMHSI M SHEPT€THKA: TPUPOIHBIN 1
MOMYTHBIM He(TAHOM ra3bl, UX COCTaB M UCIONb30BaHue. CoCcTaB HEPTH U
e€ mepepaboTtka (MPUPOIHBIE HCTOYHUKH YTIIEBOIOPOIOB)

4.3

XuUMUA 1 KOJIOTH. XUMHUYECKOE 3arpsi3HEHNUE OKPYIKAIOIIEH CPEBI U €T0
nocneactsus. Oxpana ruapocdepsl, mouBbl, aTMOocdepbl, Gopbl U payHbI
OT XUMHUYECKOT0 3arpsi3HeHus. [Ipobaema 0TX010B U MOOOYHBIX
MPOAYKTOB. AJIbTEpPHATUBHBIE UCTOUHUKHU SHEPTUU

4.4

OO6mme nmpeacTaBIeHUs O TPOMBITIUICHHBIX CIIOCO0aX MOTyYeHUS
XMMHUYECKHX BEIIECTB (Ha MPUMEpe MPOU3BOACTBA aMMHUAKa, CEPHOM
KHCI0ThI). YépHas u nBeTHas Metautyprus. CTEKIIO M CHIIMKaTHAs




IIPOMBIIITIEHHOCTD. [IpombinuieHHas oprannueckas Xumusi. CoIpbE 115
OpPraHUYECKOM MPOMBIIUICHHOCTH

5 Tunel pacy€THBIX 337184

PacuéThl Macchl BemecTBa MM 00BEMa ra3oB I10 HN3BCCTHOMY KOJIMYECTBY

5.1 BELIECTBA, Macce WIK 00BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIIUU
BEIIIECTB

5.2 Pacuérel TemioBoro s dexra peakuun

5.3 Pacuérpl 00bEMHBIX OTHOLICHUH Ta30B PU XUMHUECKUX PEAKIIHAX

Pacuérel Mmacchl (00bEMa, KOJIMYECTBA BELIECTBA) MPOYKTOB PEAKIIHH,

5.4
€CJIM OJHO M3 BCIICCTB JaHO B H30BITKE (I/IMeeT HpI/IMCCI/I)

Pacuérbl MmaccoBoi i 00BEMHOI TOTU BBIX0/1a IPOAYKTA PEAKIIUU OT
TEOPETUYECKH BO3MOKHOTO

5.5

Pacuérer macchl (00bEMa, KOJMUYECTBA BELIECTBA) MPOYKTA PEAKIIUH, €CITH
5.6 OJIHO U3 BEILIECTB JIaHO B BHUJIE PACTBOPA C ONPEIEIEHHON MAacCOBOM 101ei
PacTBOPEHHOTO BEILIECTBA

PacuéThl ¢ McIoNb30BaHMEM ITOHSITHI «MaccoBast A0JIs», «KMOJISApHas
KOHIOCHTpalus», «paCTBOPUMOCTL»

5.7

Haxoxnenue MosiekysipHON (popMyJibl OPraHU4ECKOI0 BELIECTBA 10 €T0
5.8 IIJIOTHOCTU U MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOJAILIUX B €70 COCTAB, WU
10 IIPOAYKTaM CrOpaHHUsI

Conep:xxanue yuyeOHOro nmpeamMera

10-1 kjaacce

OPI'AHUYECKAS XUMUA
Teopernyeckue 0CHOBBI OPraHUYeCKOM XUMHH

[Ipeamer opraan4eckoil XUMHUH: €€ BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHHE

B IIOJIyYEHUHN HOBBIX BEILIECTB U MATepUasIoB. Teopus CTpPOCHHS OPraHU4ECKUX COCIUHEHUN
A.M. BytiepoBa, ee 0OCHOBHbIE MONI0XKEHUS. CTPYKTypHBIE (POPMYJIIbI OPraHUYECKUX
Belects. I'omonorus, nsomepus. XuMudeckasi CBA3b B OpPraHUYECKUX COCIUHEHUAX —
OJIMHAPHBIE U KPaTHBIE CBSI3U.

[Ipencrasnenue o kaaccu(UKaluy OpraHMUECKUX BemecTB. HoMeHkIaTypa opraHn4eckux
COeMHEHNUH (CHCTeMaTHYeCKas) U TPUBHAJIbHBIC HA3BAHUS BAKHEUIIINX MPEICTABUTEICH
KJIACCOB OPraHUYECKUX BEILECTB.

DKCHepUMEHTAIbHBIE METO/IbI U3yUEHHUSI BEIIECTB U X MPEBPAIICHUI: 03HAKOMJIEHUE C
oOpa3amMu OpraHUYeCKUX BEIECTB U MaTeprallaMy Ha UX OCHOBE, MOJICIIUPOBAHHE MOJIEKYJI
OpPraHUYECKUX BEIIECTB, HAOIIOEHUE U OMICAHNUE JEMOHCTPAIIMOHHBIX OIBITOB IO



HPEBPALICHUIO OPraHUYECKHUX BEILECTB [TPU HarpeBaHUU (IUIaBJICHUE, OOyTIIMBaHHE U
ropeHue).

YrieBoaopoasl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKUM psifi. MeTaH 1 3TaH — MpOCTEeHIIne
MPEJCTABUTENIN AIKAHOB: (PU3HUUCCKUE U XMMUYCCKHE CBOMCTBA (PeaKIMK 3aMEICHUS 1
TOPEHHs), HAaXOKICHHE B IIPUPOJIE, TOTYIEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psil. DTUIIEH U NPONMIIEH — IPOCTEMIINE
NPE/ICTABUTEIN aJIKCHOB: (PU3NYECKUe U XUMHYECKHE CBOICTBA (peaKIMK THIPUPOBAHUS,
raJlOreHUPOBaHMs, THPATAIIMN, OKHCIICHUS U TIOJIMMEPU3aIIUH), TOJIyYCHUE U IPUMCHEHHUE.

Anxaauensl: Oytaauen-1,3 u metunoyraauen-1,3: ctpoeHue, BaxHeHIIe XUMHUYECKHE
cBoMicTBa (peakius nojauMepu3anuu). [loyueHrne CHHTETHIECKOTO KayayKa | PE3UHbI.

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUN Psill. ALIETHIIEH — IPOCTEHIINI
MPE/ICTABUTEIIb AIKHHOB. COCTaB, CTPOCHUE, (PU3MUYCCKUE K XMMUYECKIE CBOWCTBA (peakiuu
TUAPUPOBAHUS, TAIOTCHUPOBAHUS, THAPATAIINH, TOPCHUSL), IOTyYCHUE U TPUMEHEHHE.

Apenbl. beH3on: cocra, ctpoeHue, GU3MUECKHE B XUMHUYECKHE CBONCTBA (peakinu
raJOreHUPOBaHMs U HUTPOBAHUS), MOJIyYCHUE U IPUMEHEHHE. TOIyol: cocTaB, CTPOCHHE,
bu3rUecKre U XMMUYECKHE CBONCTBA (PeaKIMy ralOreHUPOBAHUS M HUTPOBAHMUA),
MI0JIy4€HUE U IpUMeHeHHe. TOKCUYHOCTh apeHoB. ['eHeTnueckas cBsA3b MEKIY
YIJIEBOJOPOAAMH, IPUHAICKAIIUMHU K Pa3IUYHBIM KJIACCAM.

[IpupoaHble HICTOYHUKH YIIIEBOAOPOO0B. [IprpoaHbIii Ta3 U MOMyTHBIE HE(TAHBIE ra3bl.
Hed1s 1 ee npoucxoxaenne. CriocoObl nepepaboTKH HeTH: MEPETOHKA, KPEKHHT
(TepMHUEeCKHI, KATATUTHYESCKUN ), THPOJH3. [IpoayKThl IepepaboTku HeDTH, X TPUMEHEHUE
B IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosib U MpoayKThI €ro nepepadoTKu.

DKCHEepUMEHTAIbHBIE METO/IbI U3YyUEHHUSI BEIIECTB U X MPEBPAIICHUI: 03HAKOMJIEHUE C
oOpa3siamu 1acTMace, KayuyykoB U pe3uHsbl, koyuiekuuu « HegTe» u «Yromby,
MOJIETIMPOBAHUE MOJIEKYJI YIJIIEBOAOPOIOB U rajJOre€HONPOU3BOIHBIX, IIPOBEACHUE
MPaKTUYECKON pabOThI: MOJyUYEHUE STUIIEHA U U3YUYEHUE €r0 CBOMCTB.

PacueTHbIe 3a/1a49K.

Brrunciaenus mo YpaBHCHHIO XUMHUYECKOH pcakuuu (MaCCBI, OG’BCMa, KOJIMYCCTBA UCXOAHOT'O
BCIICCTBA UJIK IMMPOAYKTa p€AKIIUHU 11O U3BCCTHBIM MACCE, O6’BeMy, KOJMYCCTBY OJHOI'O U3
HCXOJHBIX BCHICCTB UJIU MTPOAYKTOB peaKL{I/II/I).

Kuciopoacoaep:kauiue opraHudeckne coeTuHeHn st

[IpenenpHBIC OTHOATOMHBIE CITUPTHI. METaHOI U 3TAHOJI: CTPOeHHUE, PU3NIECKHE U
XMMHUYECKHE CBOMCTBA (PeaKIMK ¢ aKTHBHBIMH META/TaMH, FaIOTeHOBOIOPOIaMH, TOPEHHUE),
npuMeHeHne. Bogopoaseie CBA3M MEXy MOJIEKYJIaMU CIUPTOB. JlelicTBue MeTaHoa u
ATaHOJIa Ha OPTaHU3M YEJIOBEKA.



MHoroaToMHEBIE CIIUPTHI. OTHICHTJINKOJIb U TIMLECPHUH. CTPOCHHE, (1)I/I3I/ILICCKI/IC u
XUMHUYCECKHUE CBOMCTBA (B3aI/IMOI[€I>'ICTBI/Ie CO IICJIOYHBIMH MCTAJUIAMU, KAYCCTBCHHAA PCAKIIUA
Ha MHOI'OaTOMHBIC CHI/IpTBI). I[eﬁCTBHe Ha OpraHu3M 4€JI0BCKaA. HpI/IMeHeHI/IC TJIMOCPpHUHA U
OTUIICHTJINKOJIA.

DeHOoI: CTPOCHUE MOJIEKYITBI, PU3NISCKUE M XUMUYECKHE CBOMCTBA. TOKCHYHOCTH (heHOIIa.
[Ipumenenue denoma.

AHBHGI‘I/IZ[BI 1 KCTOHBEI. (DOpMaJIBIIeFI/II[, alCTalIbACIUJa. CTPOCHHUE, (1)I/ISI/I‘ICCKI/I€ u
XHUMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHHUS 1 BOCCTAHOBJICHHUA, KAYCCTBCHHBIC pCaKHI/II/I),
MOJIYUYCHUC U IPUMCHCHUC.

OnHOOCHOBHEIE MPeICIbHBIC KAPOOHOBBIC KHCIOTH. MypaBbHHAS i YKCYCHAsI KUCIIOTHI:
cTpoenue, GU3MYECKHE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIKE I Kacca KUCIIOT,
peakiust STepuUKaIKK), MoTydeHUe U npuMeHeHne. CTeapruHOBas U OJICHHOBAS KUCIIOTHI
KaK MPEACTaBUTENH BBICIINX KapOOHOBBIX KUCIOT. MbLIa KaK COJIM BBICITUX KapOOHOBBIX
KHCJIOT, NX MOIOIIee JIeHCTBHE.

CrnoxHble 3(UpPHI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ Mapon3 CI0KHBIX 3(HUpOB.
Kupsl. I'maponus xupos. [Ipumenenue xxupoB. buonorudeckas poib KUPOB.

VYTaeBobl: COCTaB, Kiaccu(ukanms yrieBoaoB (MOHO-, M- U rmojucaxapuibl). [moko3a —
HPOCTEHIINI MOHOCAXapU/I: OCOOCHHOCTH CTPOCHHUS MOJICKYJIbI, QU3MUYESCKUE U XMMHUUCCKUEC
cBoiicTBa (B3aumozericteue ¢ ruapokcuom meau(ll), okucieHrne aMMuagyHbBIM PacTBOPOM
okcuza cepedpa(l), BocctaHoBICHHE, OPOKEHHUE TITFOKO3bI), HAXOXKICHHUE B IPHPOJIE,
npUMeHeHHe, Ouosornieckas poib. ®orocunTes. PpykTo3a Kak H30Mep TITFOKO3bI.

Kpaxman n nemirono3a Kak IpUpoHbIe moauMepsl. CTpoeHHe Kpaxmaia U HeJUTI0I036I.
dusnueckre U XMMUYECKHE CBOMCTBA Kpaxmaia (THIpOoin3, KaYeCTBEHHAS PEaKIHsI C
Hozom).

DKCHeprUMEeHTaJIbHBIE METO/IbI H3YYEHUS BEIIECTB U MX MPEBPAICHUI: IPOBE/ICHHE,
HaOJIO/ICHNE W ONTMCAHUE JICMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CITUPTOB, KAYSCTBCHHBIC
peaKIMy OJHOATOMHBIX CIUPTOB (OKKCIIeHHe dTaHoNa okcuaoM Meau(l1)), MHOroaToMHbBIX
cniupToB (B3aumoieiicTBue rmieprna ¢ ruapokcuaom meau(ll)), anpaerunos (okucieHue
aMMHa4HBIM pacTBopoM okcuaa cepedpa(l) u ruapokcunom meau(ll), B3anmozeiicteue
KpaxMmaiia ¢ HOI0M), IPOBEICHHE MPAKTHYCCKON paObOTHI: CBOWCTBA pacCTBOPa YKCYCHOM
KHCJIOTHI.

Pacuernrie 3amaun.

Brrunciienus mo ypaBHEHUIO XUMUYECKOH peakiuu (Macchl, 00beMa, KOJIHMUECTBAa UCXOTHOTO
BEIIIECTBA WY MTPOJIYKTA PEAKIINH 110 U3BECTHBIM Macce, 00beMy, KOJTMYECTBY OJTHOTO U3
MCXOJIHBIX BEIECTB MM MPOAYKTOB PEAKIIHH).

A3oTcoiepkalie opraHn4eckie CoeIMHEHNS.

AMHMHOKHUCIIOTHI KaKk aM(pOTEpHbIE OpraHUYeCKHe cCoeTMHEHUS. DU3NUECKHEe U XUMUYECKHE

CBOWCTBA aMUHOKHCIIOT (Ha IpuMepe TIIHIKHA). bruoiornueckoe 3Ha4YeHUE aMUHOKHUCIIOT.
IlenTnael.



benku kak npupoHbIe BEICOKOMOJIEKYJIsIpHbIE coeanHenust. [lepBuunas, BropuyHas u
TpEeTUYHAs CTPYKTypa OeTKoB. XMMHUECKHE CBOMCTBA OCIKOB: TUIPOIH3, ICHATYpaIus,
KaueCTBEHHbIE PEAKIMHU HA OEJIKH.

DKCIepUMEHTAIbHBIC METO/Ibl M3YYCHHUS BEIICCTB M UX MPEBPAICHUI: HAOII0ICHUE 1
OIMHMCaHNE JEMOHCTPAIIMOHHBIX OIBITOB: JCHATYpAIlUs OSJIKOB IMPU HATPEBAHWH, [[BETHBIC
peakmuu OEIKOB.

BLICOKOMOJ’[eKyJ'[ﬂpHLIe COCINMHCHUA

OCHOBHBIC TIOHSITUS XUMUH BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁ: MOHOMCD, MOJIUMCED,
CTPYKTYPHOC€ 3B€HO, CTCIICHb ITOJIUMEpHU3AlUN, CPEAHIAA MOJICKYJIApHAA Macca. OCHOBHBIE
MCTOAbI CUHTC3a BBICOKOMOJICKYJIAPHBIX COGILI/IHGHI/Iﬁ — [MoJIMMEpHU3alunsa 1
IIOJINKOHACHCAaI .

9KCHepI/IMCHTaJ'IbHBIe MCTOAbI U3Yy4YCHHA BCIICCTB U UX HpeBpameHI/Iﬁ: O3HaKOMIJICHHUC C
o6pa3uaMH MNPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, Kay4yYKOB.

MexnpeaMeTHbIC CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBA3EH MPU U3yUYeHUU oprannyeckoit xumuu B 10-M kiacce
OCYIIECTBJIISIETCS YEPEe3 UCIOJIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MMOHATUH, TaK U
MIOHATHM, SBISIOIUXCS CUCTEMHBIMU IS OT/AEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO01re ecTecTBEHHO-HAYYHbIE TIOHATHUS: SBJICHUE, HAYYHBII (aKkT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaJIN3, CUHTE3, KJIaCCU(PUKALINSI, TIEPUOAUIHOCTD, HAOIIOICHUE, U3MEPEHHUE, SKCIIEPUMEHT,
MOJEJIMPOBAHUE.

®duznka: MaTepusi, JHEPTusi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUYECKUN YPOBEHbD,
BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIEeCTBA, (DU3NUECKUE BEIIMUYNHBI U

CANHUIBI UX U3MCPCHUA.

buonorus: kierka, opranusm, 6uocpepa, 0OMeH BEIIeCTB B OpraHusme, (POTOCHHTES,
OMONIOTMYECKH aKTHBHBIE BelecTBa (OCIKH, YIIIEBOIbI, XKHUPHI, HEPMEHTHI).

Feorpa(bmli MHHCPAJIbI, TOPHBIC TOPOJbI, ITOJIC3HBIC NCKOIIACMBIC, TOIIJIIMBO, PECYPCHI.
TexHoa0rUs. NUILIEBHIC MIMPOAYKTBI, OCHOBBI PAllTUOHAJILHOTO IMUTAHW, MOIOIIUC CPECACTBA,

JICKApCTBCHHBIC 1 KOCMCTHYCCKUC ITpEapaThbl, MAaTCPpUAJIbl U3 HCKYCCTBECHHBIX U
CHUHTCTUYCCKHUX BOJIOKOH.

11-1 kiaace

OBIIASA U HEOPTAHNYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XUMHMHU



XUMHYECKHUH DJIEMEHT. ATOM. SIpo aTroma, U30TOIbl. DJIEKTpOHHAsT 000I0UKa.
DHepreTUYecKre yPOBHHU, MOAYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, O-3J/€MEHTHI.
OcobeHHOCTH pacnpeesieHUs SJICKTPOHOB 1O OpOUTAJISIM B aTOMaXx 3JIEMEHTOB MEPBbIX
YETHIPEX MEPUOIOB. DICKTPOHHAS KOHPUTYPALIHUS ATOMOB.

[Tepuonnueckuii 3akoH U [lepuoanueckasi cucrema XUMUYECKUX 3jieMeHTOB []. 1.
Menpeneesa. CBsA3b IEpUOANYECKOrO 3aKOHA U [leproanuecKkoi CUCTEMbl XUMUYECKUX
anemenToB J[.M. MeHeneeBa ¢ COBpEMEHHOM TeopUel CTpOEHHUS! aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHMsI CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM IIPOCTHIX U CIOKHBIX
BELIECTB 110 TPYIIaM U NepuoaaM. 3HaueHUE NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BeriecTBa. XUMHUYECKast CBS3b. BUIbI XUMUYECKOM CBsA3U (KOBaJICHTHASI
HETOJISIpHAs U TOJISIPHAs, HOHHAs, MeTauTndeckas). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM
XUMHUYECKOH CBsI3M (OOMEHHBIH U TOHOPHO-aKIENTOPHBIN). BogopoaHast CBA3b.
BanentHocts. DnekrpoorpuniarenbHOCTh. CTeneHb okuciieHus. IOHbI: KaTHOHBI U AHUOHBI.

BeniectBa MONEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHSI. 3aKOH IOCTOSHCTBA COCTaBa
BelIeCTBA. TUIIBI KPUCTAININYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEILIECTB OT TUIIA
KPHUCTAJUIMYECKOM PEIIETKH.

[TonsiTue o nucnepcHbIX cucteMax. ICTUHHBIE U KOJUIOMAHBIE pacTBOPBL. MaccoBas 101
BEIIIECTBA B pacTBOPE.

Knaccudukanusa Heopraunueckux coequHeHnii. HomeHkiiatypa HeopraHnyeckux BEIECTB.
I'eneTnyeckas CB3b HEOPraHUYECKHUX BEILECTB, IPUHAUICKALINX K PA3IUYHBIM KJIACCAM.

XumMuueckas pcaKkuus. Knaccmbnxaunﬁ XUMHUYCCKUX peaKI_[I/IfI B HeopraHquCKoﬁ u
Opl"aHI/I‘IGCKOI\/'I XHMUH. 3aKOH COXpPAaHCHUS MAaCChl BEHIECTB, 3aKOH COXPAHCHUSA U
MpEeBpalICHUA DHCPIUU IPHU XUMHUYCCKUX PCAKIUAX.

CkopocThb peakiuy, ee 3aBUCUMOCTb OT Pa3IMYHbIX (pakTopoB. OOpaTUMbIE pEaKIINH.
Xumundeckoe paBHOBecHe. DaKTOpPBI, BIUSIOLUINE HA COCTOSTHUE XUMUYECKOTO PAaBHOBECHS.
[Ipunnun Jle Hlatense.

OnexTponuTuyeckas aucconuanus. CuibHble U ciaadble 37eKTpoauTsl. Cpesia BOJHBIX
pacTBOPOB BEILECTB: KUCIIas, HEUTpaJIbHAs, I1EJI0YHAas.

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pCaKknuu.

OKCIEepUMEHTAIbHBIE METObI N3yUEHHs BEIIECTB M MX MTPEBPALLECHUI. JEMOHCTpaLUs
tabmui «lleproguueckas cuctema XuMudeckux 3nemMenToB /|.M1. MenneneeBay, usyueHue
MojIeiel KpUCTaNIMYECKUX PEIIeTOK, HaOII0eHHEe U ONHMCaHNe AEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (pa3lIoKEHUE MEPOKCHIA BOJOPOA B IIPUCYTCTBHH KaTalu3aTropa,
OIIpEZEIICHUE CPEABI PACTBOPOB BEHIECTB C MMOMOIIBI0 YHUBEPCATBHOIO HHIUKATOPA,
peakuy HOHHOTO OOMEHa), MPOBEICHHE MTPAKTHYECKOH padoThl «BiusHue pa3muuHbIX
(haKkTOpOB Ha CKOPOCTbh XUMHUECKON PEaKIIHM.

PacueTHbIe 3a/1a49u.



PacueTs! o YPaBHCHUAM XUMHUYCCKUX pCaKHHfI, B TOM YHUCJIE TCPMOXUMHUYCCKUE PACUCTHI,
PaCUYCThI C UCITOJIB30BAHUEM ITOHATUA «MAaCCOBasA OOJIA BEIICCTBAY.

HeoprannquKaﬂ XUMHUA

Hewmerannsl. [Tonoxxenne Hemetauios B [leproanueckoi cucteMe XMMUUYECKHUX 3JIEMEHTOB
J.U. MenneneeBa u 0cOOEHHOCTH CTPOSHHS aTOMOB. PU3NYECKHE CBONCTBA HEMETAJIIOB.
Astotpornusi HeMeTaIoB (Ha IpuUMepe KHCIopoaa, cepbl, hocdopa u yriepoaa).

XUMHUYECKHE CBOWCTBA BXKHEHIIINX HEMETaIOB (raJIoreHOB, Cephl, a30Ta, Gpocdopa,
yriepoja U KPEMHHUs) M UX COCTUHCHUHN (OKCHIOB, KMCIOPOICOACPIKAIIIMX KUCIIOT,
BOJIOPOIHBIX COCIMHEHHIA).

HpI/IMeHeHI/Ie BaXXHEUIINX HEMETAJIOB U MX COCAMHEHUU.

Meramnsl. [lonoxenue metamios B [lepuoanueckoil cucremMe XUMHIECKUX d1eMeHToB 1. 1.
MenneneeBa. OcoOEHHOCTH CTPOSHMS AIEKTPOHHBIX 000JI04ueK aTOMOB MeTayioB. O0mue
¢usnveckne cBorcTBa MeTAIIOB. CIUTaBbl METAIIOB. DJIEKTPOXUMHUYESCKHNA PsIT HAPSHKSHU I
METAJIJIOB.

XUMHUYECKUE CBOMCTBA BaXKHEUIIIMX METAIIOB (HATPHIA, KAIWi, KaIbI[Hi, MarHui,
TIOMUHUH, IIUHK, XPOM, XKeJIe30, MEJIb) M UX COCTUHCHHUH.

OO61ue cnocoObl noxyyeHus: MeTauioB. [IpuMeHeHne MeTaioB B ObITY U TEXHHKE.

9KCHepI/IMCHTaJ'H>HBI€ MCTOABI U3YYCHHA BCUIECCTB U UX HpeBpaH.leHHfI: HN3YUCHHUC KOJUICKITUN
«MeTtamisl u CIIJIaBBI», 06pa31103 HEMCTAJJIOB, pCIICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4,
Ha6J'II-0I[eHI/I€ " OIIMCaHUC JEMOHCTPAIIMOHHBIX U J'Ia60paTOpHLIX OIIBITOB (B3aHMOZ{eﬁCTBHC
THAPOKCHU A aIIOMUHUA C paCTBOpaMu KHUCIIOT U HIGHOqeﬁ, Ka4C€CTBCHHEBIC PCAKIIMU Ha
KaTUOHBI MeTaJ'IJ'IOB).

PacdetHsie 3ama4n.

Pacuersl Macchl BemiecTBa Uil 00beMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce
WM 00bEMY OJIHOTO M3 YYACTBYIOIIUX B PEaKIIUH BEIIECTB, pPacueThl Macchl (00beMa,
KOJINYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMHU, €CIH OJHO U3 BEIIECTB UMEET IPUMECH.

XuMud ¥ KU3Hb

Ponws xumun B oOecrieueHur SKOJIOTHYECKOM, JHEPTETHIECKOM M TUIIIEBOM 0€30MMacHOCTH,
pa3BuTUU MeaUIMHBL. [IoHATHE O HAyYHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECKUX
peaKkuuid.

[IpencraBnenust 00 OOIMKX HAYYHBIX MPUHIUIAX TPOMBIIIICHHOTO TTONYyUYEHUS BAKHEHIITNX
BEILIECTB.

UYenoBek B MUpE BEIIECTB U MATEPHAIOB. BAXKHEHUIIINE CTPOUTEIHHBIC MaTePUAITHI,
KOHCTPYKIIMOHHBIE MaTepUabl, KPaCKH, CTEKII0, KepaMHUKa, MaTepUAIIbI ITIsl DIEKTPOHUKH,
HaHOMAaTepHalibl, OpraHM4eCcKHe U MUHEPAJIbHbIE y100pEHUsI.



XuUMHMsL 4 30POBbE YEJI0BEKa: IIPAaBUIIa UCIIOIb30BAaHUS JIEKAPCTBEHHBIX MIPENApaToOB,
npaBuiia 6€30MacHOr0 UCTIONBb30BAaHUS MPENapaToB OBITOBOM XMMHUU B IIOBCETHEBHON KHU3HH.

MexnpeIMETHBIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H MPU U3yUYeHUH OOIIeH U Heopranuyecko xumuu B 11-
M KJIacCe OCYUIECTBIISIETCS Yepe3 HCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATHM, TaK U TOHATUH, SIBJISIFOIIUXCS CUCTEMHBIMH JIJIS1 OTAENIbHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO01mre ecTeCTBeHHO-HAYYHbBIE TIOHATHS: HAy4HbIH (DaKT, TUIIOTE3a, 3aKOH, TCOPHS, aHAJIH3,
CUHTE3, KJIacCCU(PUKALIHS, IEPUOANIHOCTD, HAOIIOACHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHE,
HU3MEPEHHUE, SIBJICHUE.

®du3uka: MaTepus, SJHEPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII,
PaOaKTUBHOCTH, MOJIEKYJIa, SHEPTeTUUYECKHI YPOBEHb, BEIIECTBO, TeJ0, 00beM, arperaTHoe
COCTOSIHME BEIIECTBA, PU3NUECKUE BETUUYUHBI U €AUHUIIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: KJICTKA, OpraHmu3M, 3KOCUCTEMA, 6Hoc¢)epa, MaKpO- U MUKPOJ3JICMCHTHI,
BUTaMHHBI, obMeH BCIICCTB B OpraHru3Me.

I'eorpa¢us: MuHepabl, FOpHbIE IOPO/IbI, IT0JIE3HBIE HCKOIAEMBIE, TOIINBO, PECYPCHI.

TexHomorus: XuMHYSCKas MMPOMBINIJICHHOCTDL, MCTAJUIYPTHA, IPOU3BOJACTBO CTPOUTCIIBHBIX
MaTcpuraios, CEIILCKOXO03ICTBEHHOE IMPONU3BOACTBO, MUIICBAA ITPOMBINIJICHHOCTD,
(l)apMaL[eBTI/I‘ICCKaH MMPOMBIIIJICHHOCTD, MMPOU3BOACTBO KOCMETUYCCKUX TTPCIIApPaTOB,
IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTCPHUATIOB, SJICKTPOHHAA INIPOMBIIIJIICHHOCTD,
HaAHOTCXHOJIOT'HUH.

Temaruuyeckoe MJIAHUPOBAHUE

«r
10-# kaace
KosmmuecTBo yacoB JJIeKTPOHHBIE
HaunmeHoBaHue
Ne (uudposrbie)
n/n | PA3ACIOB H TEM B Koutpoubhsie | [IpakTH4ecKkHe | ogpazopaTebHbIe
NPOrpamMMsbl cero 6
padoThI padoThI pecypcesI

Pa3nen 1. TeopeTruueckue 0CHOBbI OPraHNYeCcKOi XUMHUH

[Ipenmer
OpraHUu4eCcKOu
xumun. Teopus
1.1 |crpoenus 3 <..>
OpraHUYECKHUX
coequHeHnit A.M.
Bbytneposa




Hroro no pazaeny

Pa3nen 2. YrieBogopoabl

[Ipenenvubie
2.1 |yrmeBomopoabl
— aJIKaHbI

Henpenenbabie
YTJIEBOJOPO/IbI:
aJIKEHBI, aJIKaJueHEI,
AJIKUHBI

2.2

ApoMaTuueckue
YIJIEBOAOPOIbI

2.3

[Ipupoaubie
HUCTOYHUKHU
YTIEBOAOPOAOB M UX
nepepaboTka

2.4

Uroro no pazgeny

13

Pa3znen 3. Kuciiopogocoaep:kaimue oprannyecKkne coeInHeHust

3.1 | Cnuptel. ®eHon 3
AJLIeruael.

39 Kap6onoBsie 7 1
KUCTOThI. CIOXKHbBIE
3¢upsl

3.3 | YraeBosl 3 1

Hroro no paszneny 13

Pasnen 4. A3zoTconep:xaiimue opraHudeckue coelMHeHus1

AMUHEL

4.1 | AMUHOKUCIIOTHI. 3
benxn

Utoro no pazneny 3

Pa3nes 5. BoicokoMoJieKyJIIpHbIE COeINHEHUSI

TlmacTtmaccel.

51 Kayuyku. Bonokna

2

Uroro no pazgeny

2

OBUIEE KOJIMYECTBO
YACOB I10
[TPO'PAMME

34 2 2

11-1 kiaace




KoanuyecTBO 4acos DJIeKTPOHHbBIE
HauMeHoBaHHne
Ne a3/1€JI0B H TeEM (udposkie)
n/n | PA3A Beero Kontpoarneie | [IpakTHieckue | ogpasoBatesnbHbie
HporpaMMBl padoTsI padoTbI pecypebl
Pasjnen 1. Teopernueckue 0CHOBBI XUMHU
CrpoeHue aTOMOB.
[Tepuoanueckuit
3aKOH U
Ilepuonuueckas
1.1 | cproA 3 <.>
cHCTEMA
XUMHYECKHAX
anemenToB J[.1.
Menneneesa
CtpocHue BemiecTna.
1.2 | MHuoroob6pa3zue 4 <..>
BEILIECTB
XUMHUYECKHE
1.3 6 1 1 <.>
peakuu
Hroro no pazneny 13
Pa3nen 2. Heopranuueckasi XumMusi
2.1 | Meramisl 6 1 <..>
2.2 | Hemeramisl 9 1 1 <..>
CBs3b
HEOPTraHUYECKUX U
2.3 p 2 <>
OpPraHUYECKUX
BEILECTB
Hroro no paszneny 17
Pasznen 3. XumMus u :KH3Hb
3.1 | XuMus " )KU3Hb 4 <.>
Hroro no pazneny 4
OBILIEE KOJIMYECTBO
YACOB I10 34 2 3

ITPO

I'PAMME
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