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Padouasi nporpamMma no xumuu 6a3oBoro ypoBHs ajs 10-11-x kiaccoB

IHosscHUTEALHAA 3aAIIHUCKA

PaGouass mporpamMMa Mo XUMHH Ha YPOBEHb CpPEIHET0 OOIIero oOpa3oBaHHs s
obyuaroruxcst 10-11-x kmaccoB MKOVY «Yapmiounnckas CHIT um. O. JI. MykaeBoii»
pa3paboTaHa B COOTBETCTBHH C TPSOOBAHHSIMH:

e @epepanpHoro 3akoHa oT 29.12.2012 No 273-d3 «O6 obpazoBanuu B Poccuiickoi
Denepaununy;

e mpukaza MunoOpHayku oT 17.05.2012 Ne 413 «O6 yrBepkaeHuu ¢eaepaabHOro
roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa CPETHEro OOIIero 00pa3oBaHU
(c W3MeHEHUsAMH, BHECCHHBIMHM IpHKa3oM Munmnpocsemenus ot 12.08.2022 Ne
732);

o mpukaza Munmnpocpemenus ot 18.05.2023 Ne 371 «O06 yrBepxkaeHun deaepaibHON
00pa30BaTeNbHOI MPOTrpaMMbl CPETHETO O0IIET0 00pa30BaHUMY;

e mnpukaza MunnpocsemeHusi ot 09.10.2024 Ne 704 «O BHeceHMM H3MEHEHHI B
HEKOTOpbIe MpuKa3bl MuHucrepcTtBa mnpocsemenus Poccuiickonn ®enepanuy,
Kacaromuecs: ¢eaepaibHbIX 00pa3oBaTeNbHBIX MPOrpaMM HAYalbHOTO OOMIETO
o0Opa3oBaHwMs, OCHOBHOT'O 00IIET0 00pa30BaHUs U CPETHETO 00IIero 00pa3oBaHUN»;

e mpukaza Munmnpocemenuss ot 22.03.2021 Ne 115 «O6 yrtBepxknenuu llopsiaka
OpraHu3alliil W OCYIIECTBJICHUS O0pa30BaTEIbHON NEATETHLHOCTH MO OCHOBHBIM
o0mieo0pa3oBaTebHbIM ~ IporpaMmMaM —  00pa3oBaTENbHBIM  MPOTPaMMaM
Ha4aJIbHOTO OOIIIETr0, OCHOBHOT'O OOIIETO M CPEHEro 0011Iero 00pa3oBaHus»,

o Konnenuus npenogaBaHus yaeOHOTO IpeaMeTa « XuMus»;

o KoHuenuus 3kon0ruueckoro oopa3oBanusi B cucteMe o011ero oopa3oBaHus;

o CII 2.4.3648-20 «CanutapHO-3UAEMHOIOTHYECKHE TPeOOBaHMS K OpraHU3aIlUsM
BOCIIUTAaHUsI M OOydYeHHs, OTHIbIXa M O3J0POBICHHUS JETed U MOJOACIKN,
YTBEPKACHHBIX MOCTAHOBJIEHWEM IJIaBHOTO caHuTapHoro Bpaua oT 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennyeckre HOPMATUBBI U TPeOOBAHUSA K 00OECIIEUEHUIO
6e3omacHocT 1 (M) OE3BPEIHOCTH IS YejoBeka (PaKTOPOB CpPe/ibl OOMTaHUSY,
YTBEP)KJICHHBIX ITOCTAHOBJIEHHEM IJIABHOTO caHuTapHOro Bpauda oT 28.01.2021 Ne
2;

e yueOHOro IUIaHa cpeaHero oO0mero o0pa3oBaHUs, YTBEP)KIECHHOIO MPHUKa30M
MKOY «Yaparounackas CHI' um. O. J[. MyxkaeBoii» ot 28.08.2025 Ne 23 «O
BHECEHWH W3MEHEHHMH B OCHOBHYIO OO0pa30BaTENbHYIO MPOTPAMMY CPEIHETO
0011ero 00pa3oBaHUMY,

e (enepanbHOl paboueld mporpamMmbl Mo ydeOHOMY MpeaMeTy «Xumus» 0a30BOTO
YPOBHHI.

Pabouas mporpamMma OpuEHTHpPOBaHA Ha IIEJIEBbIE MPUOPUTETHI, CPOPMYIUPOBAHHBIE B
denepanbHOl pabodeil mporpamMme BOCHHUTaHHMS W B paboyeil mporpaMMe BOCHUTAHUS
MKOYVY «¥Yapmarounnckas CHI' um. O. JI. MykaeBoii»

[Iporpamma 1o XuMHUH Ha ypOBHE CpPEJHETO 001Iero oopa3oBaHus pa3paboTaHa HA OCHOBE
@enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obOpazoBanmm B Poccuiickoit
@enepanun», TpeOOBaHMIM K pe3ylbTaTaM OCBOEHHUsS ¢enepaabHOi 00pa3oBaTeNbHON
mporpamMmsl cperero ooiero oopasosanust (POIT COO), npencrasieHHsix B DegepansHOM
rocyJapcTBeHHOM obpa3zoBarenbHoM ctangapre COO, ¢ yuérom KoHuenmuu nmpernoiaBaHus
y4aeOHOT0 mpeameTa «XuMHUs» B 00pa3oBaTeIbHbIX opranu3anusax Poccuiickoit deneparuu,



peaM3yIONIMX OCHOBHBIC OOpa30BaTElbHBIC IPOTPAMMBI, H OCHOBHBIX ITOJIOKCHHIMA
«Ctparerun pasputus BocnuTaHus B Poccuiickoit @enepanuu Ha nepuoa no 2025 romay»
(Pacnopsixenue IIpaBurensctBa PO ot 29.05.2015 Ne 996-p).

OcHOBY NHOAXOMOB K pa3pa0oTKe MporpamMMmbl [0 XUMHM, K OIpEIeNICHHIO O0IeH
cTpaTerud OOYy4YeHHs, BOCHHTAHUS W pPa3BUTHA OOYYAIOIIUXCS CPEICTBAMH Yy4eOHOTO
npenMera «Xumus» s 10-11 knmaccoB Ha 6a30BOM ypOBHE COCTAaBHJIM KOHIENTYalbHbIC
nonioxkeauss GI'OC COO o B3amMOOOYCIIOBICHHOCTH IIEJICH, CONIEpiKaHus, pPe3yIbTaToOB
o0y4yeHHs U TpeOOBaHUH K YPOBHIO ITOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe 00Opa3oBaHHE, [MOJy4aeMO€ BBITYCKHUKAaMH  00I1Ie00pa3oBaTeIbHOM
OpraHu3alyM, SBJSIETCS HEOThEMJIEMOM uYacTbio HX 00pa3zoBaHHOCTH. OHO  CIYXHT
3aBEPILIAIOIIMM 3TAllOM PeaTM3aluy Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPHUCYILUX LEJIOCTHOM CHUCTEME XUMMYECKOro o0O0pa3oBaHMs. OTH LIEHHOCTH
KacaloTCsl IO3HAHUS 3aKOHOB NPUPOBI, (HOPMUPOBAHUS MUPOBO33PEHHS M OOIIEH KYJIbTYpHI
YeJI0BEKa, a TaKKe HKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBbIO U
NpUpPOJHON cpene. Peanmusyercss xumudeckoe oOpa3oBaHHE OOYYaIOMIMXCS Ha YpPOBHE
cpeaHero oouiero oopa3zoBaHus CpPeICTBAMMU y4eOHOIo mpeamera «XHUMHUsA», COIEpKaHUE U
MOCTPOEHHE KOTOPOTO ONpEAETCHBI B MPOrpaMMe MO0 XUMHU C Y4E€TOM crenu(uku HayKu
XUMHUH, €€ 3HauUeHUs B O3HAHUU MPHUPOJBI U B MAaTEpUAIbHON KHU3HU OOIIECTBA, a TaKXKe C
yu€TOM OOMIMX IIeJIe W MPUHIIMIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHUE CHUCTEMBI
cpeanero obiero oopazoBanus B Poccuiickoit ®enepanuu.

XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAYK UI'PAaeT 0COOYIO poJib B COBPEMEHHOMU
LUBWIN3ALUY, B CO3/JaHMM HOBOW 0a3bl MaTepuanbHOM KyabTypbl. OHa BHOCUT CBOH BKJIaJ B
dbopMHupOBaHHE PALMOHAIBHOTO HAYYHOTO MBIIUICHHS, B  CO3/aHUE  IIEJIOCTHOTO
IPEJCTaBICHU 00 OKPY)KAIOLIEM MHUPE KaK O €IMHCTBE HMPUPOJbl U 4YEJIOBEKa, KOTOPOE
(dbopmMupyeTcss B XUMUHM HA OCHOBE IOHUMaHHS BEIIECTBEHHOT'O COCTaBa OKPY)KAIOIIETO MUPA,
OCO3HAHMS B3aMMOCBSI3M MEXJIy CTPOCHMEM BEIIECTB, UX CBOHCTBAMU M BO3MOXKHBIMU
00JIaCTSIMH TPUMEHEHHS.

TecHo B3aumojeicTBYss C JAPYrMMHM €CTECTBEHHBIMM HAayKaMM, XUMHS —CTaja
HEOTHEMJIEMON YacTbi0 MUPOBOI KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIIEUIHOIO TpyJa U
KHU3HM Kaxaoro uieHa oOmectBa. CoBpeMEHHas XHMMHUS KaKk Hayka CO3MJaTesbHasl, Kak
HayKa BBICOKMX TEXHOJIOTMH HalpaBlieHa Ha pelIeHHEe TI00albHBIX MPOOJIEM YyCTOMYMBOIO
pa3BUTHsA 4YEJIOBEUYECTBA — CBIPHEBOM, DHEPreTHUECKOH, MHIIEBOM, 3KOJIOTHYECKOU
0€30MacCHOCTH U OXPaHbl 3/J0POBbSI.

B cootBercTBMM ¢ OOmMMM LETSIMH U MPUHLUIAMU CpelHEero oOmero oOpa3oBaHUs
comepkanue mpeamera «Xumms» (10-11 kmaccel, 0a30BbIi  YpPOBEHb HM3Y4UCHHS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpHYIO IOJATOTOBKY OOYy4aromMxcs,
HEOOXOIUMYI0 MM JUIsl BBIPAOOTKM MHPOBO33PEHUYECKHX OpPUEHTHPOB, YCIEIIHOTO
BKJIFOYEHHS B JKM3Hb COILMYMa, NMPOJODKEHUS OOpa3oBaHMs B Pa3IMUYHBIX OOJIACTSIX, He
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBisomuMu  npeaMeTa «XUMUs» SABISAIOTCS 0a3oBble Kypcbl — «Opranudeckas
xumus» U «OOmas U HeopraHudeckass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJI€pKaHUs
KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUI 10 HEOpraHW4eckoi xumuu (c
BKJIFOUCHHEM 3HAaHHWI M3 OOIIeH XMMHHU) M OpraHM4YecKoi xumuu. DopMHUpOBaHUE TaHHOW
CHCTEMbI 3HaHUI NMPHU U3YUYEHUH IpeaMeTa o0ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO
MHOT'000pa3us BEIIECTB HA OCHOBE OOITUX MOHSTHI, 3aKOHOB U TEOPUN XUMHHU.

CrpykTypa conepxanus KypcoB — «Opranndeckas XuMus» U «O01as 1 HeopraHuieckas
XUMUS» CPOpMHUpOBaHA B IMPOrpaMMe IO XMMHHM Ha OCHOBE CHCTEMHOIO MOJXoAa K
M3yYeHHI0 y4yeOHOro martepuana u oOycJOBJIEHA MCTOPHUYECKHM OOOCHOBAHHBIM pa3BUTHEM
3HaHUM HA ONPENENEHHBIX TEOPETUYECKMX YPOBHAX. Tak, B Kypce OpPraHMYECKOW XUMUU
BEIIECTBA PACCMATPHUBAIOTCA HAa YPOBHE KJIACCHUYECKON TEOPUU CTPOEHUS OPraHUYECKHX
COEIMHEHMI, a TaKkKe Ha YpOBHE CTEPEOXMMHUYECKHX U JJIEKTPOHHBIX MPEICTaBICHUH O
cTpoeHuu BemiecTB. CBeeHHs 00 M3yyaeMbIX B Kypce BEIeCTBaxX JAlOTCS B Pa3BUTUU — OT



YTIEBOJIOPOAOB /10 CIOXHBIX OMOJIOTHYECKH aKTUBHBIX cOeAMHEeHUN. B kypce opranudeckoi
XUMHH TOJTYYal0T pa3BUTHE cPOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO O0IIEro obpazoBaHUs
MepBOHAYalIbHbIE TMPEACTABICHUS O XUMHUYECKOM CBSI3M, KJIacCU(UKAIMOHHBIX MPU3HAKAX
BEILIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUUYECKON PEAKIIUU.

[Ton HOBBIM yrjmom 3peHusi B mpeaMere «XuUMUs» 0a30BOro ypOBHsS paccMaTpUBAETCS
W3YYCHHBI HAa YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs TEOPETHUSCKHUN MaTepuan u
(akToNOrMuecKue CBEICHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4acTHOCTH, B
Kypce «OO0Iasi 1 HeopraHudeckash XUMUs» 00YJaIOIUMCS MPEAOCTABIISIETCSI BOZMOKHOCTh
OCO3HATh 3HAYEHHUE MEPUOJUYECKOrO 3aKOHA C OOIIETEOPETUYECKHUX U METOJ0JIOTMYECKUX
NO3UIMK, TIyOXXe TOHATh MCTOPHUYECKOE H3MEHEHHE (YHKIMA 3TOro 3akoHa — OT
00001I1aroIIeH 10 00BIACHSIONIEH U TPOTHO3UPYIOIIICH.

Enunas cucrema 3HaHUM O BOXKHEMIIMX BEILECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
MPUMEHEHUH, a TaKkKe O XHUMHUYECKUX PpEeaKlUAX, HX CYU[HOCTH U 3aKOHOMEPHOCTSX
nporekanus jgonoiHseTcs B Kypcax 10 u 11 knaccoB aneMeHTaMu COJIepIKaHUs, IMCIOIIIMMU
KYJIbTYPOJIOTMYECKUM M TMPUKIAJAHON XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT IOHUMAHUIO
B3aMMOCBSI3UM XMMHUHM C JIPYTHMH HayKaMH, PacKpbIBalOT €€ pojb B IO3HABATEILHOW U
MPAKTUYECKON JESITebHOCTU YelIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHUS K MPOLECCY
TBOpUYECTBA B OOJACTH TEOPUH U NPAKTHYECKUX MPHIOKECHUH XUMHH, ITOMOTAOT
BBIIYCKHUKY OPHEHTUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IpobdiieMax,
CBSA3AaHHBIX C XUMHEH, KPUTUUYECKH OCMBICIMBATh WH(MOPMAIMIO U TMPUMEHATH €& It
MOTOJHEHHUs] ~ 3HAHUM,  PELIEHUS  WHTEIUICKTYyalbHBIX U OKCIEPUMEHTAIbHBIX
HCCIe0BaTeNbCKUX 3a1ad. B 1menom comepkanune ydeOHOro mpenMera «XuMUsS» JaHHOTO
YPOBHS U3yU€HUsI OPUEHTHUPOBAHO Ha (POPMUPOBAHUE y OOYUAIOIIUXCS MHUPOBO33PEHUECKON
OCHOBBI [IJIi TOHUMaHUA GUIOCOMCKUX HACH, TaKWX KakK: MaTepuajbHOE E€IUHCTBO
HEOPraHUYECKOTO U OPraHuYeCKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEILIECTB UX COCTaBOM
U CTPOCHHUEM, I103HABAEMOCTh MPUPOJHBIX SBJICHUM MYTEM OKCIEPUMEHTA U pEIICHUs
MPOTUBOPEUYUI MEXIy HOBBHIMH (haKTaMU U TEOPETHUYECKMMHM TMPEANOCHUIKAMHU, OCO3HAHUE
POl XMMHUM B PEIIEHUU 3KOJOTMYECKMX IMpodiieM, a Takxke mpodiieM cOepexeHus
SHEPreTHUYECKUX PECYPCOB, ChIPbsI, CO3JaHMs HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mnnane pemenus 3amad  BOCIHUTAHMS, Pa3BUTHS M COIMAIM3ALUUA  OOYYArOIIUXCS
MPUHATHIE TPOrPaMMOM MO XMMHUU MOJAXOJBI K OMPEACNICHUIO0 COACPNKAHHS U MOCTPOCHUS
npeaMeTa MpeAycMaTpuBaroT (OPMHUPOBAHHWE YHUBEPCATBHBIX  YYEOHBIX  JIEHCTBHUIA,
UMEIoIUX 0a30BO€ 3HAYEHHWE IS Pa3jIMYHbIX BHUJIIOB JAEATEIBbHOCTU: PEIICHUs MPOoOeM,
MOUCKA, aHaiau3a W o0paboTku HHPOpMalUU, HEOOXOAUMBIX IJIsi MPHOOPETEHHS OIbITa
MPAaKTUYECKOW M UCCIEN0BATENbCKOW NIE€ATEIbHOCTH, 3aHUMAIoLIEeld Ba)XHOE MECTO B
TMO3HAHUH XUMHH.

B nmpakTuke npenoaBaHusi XUMHH KaKk Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus, TaK U
Ha YypOBHE CpeIHero oO0miero oOpa3oBaHUs, TMPU OMNPEIACICHUH COJEPKaTeIbHON
XapaKTEPUCTUKU 1IeJIed M3Y4YEeHHs MpeJAMETa HaAIpaBICHUEM IEPBOCTENEHHON 3HAYMMOCTHU
TPAIUIIMOHHO TNpU3HAETCS (HOPMUPOBAHME OCHOB XHMMHYECKOWM HAyKM Kak 00JiacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, NMPAKTHUYECKOW AESITENIbHOCTH 4YENIOBEKAa M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOUN KyJnbTypbl. C METOAMYECKOW TOYKM 3pEHUs] TaKOW TMOAXOJ K
ONPEICICHUIO LIeJIEH N3YUEHUS ITPEAMETA SIBIISIETCS BIIOJHE ONPABIAHHBIM.

CoryiacHO JIaHHOW TOYKE 3PEHHs TJIABHBIMH LEIAMH H3YyueHHs MpeaMeTa «XuMus» Ha
6azoBom ypoBHe (10 —11 Kiracchl) SIBISIOTCS:

e (opmupoBaHHE CHCTEMBbl XUMHUYECKMX 3HAaHMH KaK BakKHEHIIEH cocTaBisroleit
eCTeCTBeHHOHaquOﬁ KapTUHBI MHpA, B OCHOBEC KOTOpOﬁ JeXaTr KIKYCBbIC
NOHATHUS, (yHIaMEHTaJIbHBIE 3aKOHBI M TEOPUH XUMHH, OCBOCHME SI3bIKAa HAayKH,
YCBOEHHE U MOHUMAaHHE CYIIHOCTH JOCTYIHBIX 0000IIEHNH MHUPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMJIEHHE ¢ UCTOPUEN UX pa3BUTHSI U CTAHOBIICHUS,



e (opMHUpOBaHWE W PaA3BUTHE TMPEIACTABICHUNA O HAYYHBIX METOJaxX IO3HAHUSA
BEIIECTB M XUMHUYECKHX PEAaKIUi, HEOOXOAUMBIX [UIsi MPUOOPETCHUS YMEHHM
OPUEHTHUPOBATHCS B MUPE BEIIECTB U XMMHYECKUX SIBJICHUW, UMEIOIIMX MECTO B
MPUPOAE, B IPAKTUUECKON U MOBCEIHEBHOM KU3HH;

e Da3BUTHE YMEHUH M CIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOJIOJACHHEM U
O0BSCHEHUEM XUMHYECKOTO JKCIEPHUMEHTa, COOJIOJCHHEM MpaBMI 0€3011acHOTO
oOpaleHus ¢ BeIeCTBAMH.

Hapsiny ¢ atuM, conepskarenbHasl XapaKTEpUCTUKA LIEJICH U 3a1a4 U3y4eHHUs NpEeIMeTa B
[porpaMMe II0 XUMHUHM YTOYHEHAa M CKOPPEKTHMPOBAaHA B COOTBETCTBUM C HOBBIMHU
IIPUOPUTETAMU B CUCTEME CpeHero oouero oopazoBanusi. CeroHs B MpenojaBaHUM XUMHUH
B OousiplIel CTENEHM OTAAETCA MNPEANOYTEHHE IPAKTUYECKOM KOMIIOHEHTE COJIepKaHus
o0y4yeHMs], OpPUEHTHPOBAHHOW Ha IIOJArOTOBKY BBIIYCKHMKAa 001e00pa3oBaTeIbHON
OpraHM3aliy, BIAJCIOIIEr0 He HAOOpPOM 3HaHMH, a (YHKIMOHAIBHOH I'PaMOTHOCTBIO, TO
€CTh CII0CO0aMM M YMEHHUSMHU aKTUBHOT'O MOJY4YEHUs 3HAHUHA M MPUMEHEHMs UX B pealbHOU
JKU3HM JUIS PEILICHUS IPAKTUYECKUX 3a1a4.

B cBa3u ¢ aTum Ipyu MU3Y4YCHUH MPCAMCETA «X MU AOMUHHPYIOIICC 3HAUCHUC
HpI/IO6peTaI-OT TaKWe LEeIU U 3aJa4U, KakK.

e auamTamus OOYdYaIOIIUXCS K YCIOBHSM JHHAMHUYHO PA3BHBAIOIICTOCS MUPA,
dbopMUpOBaHHE  MHTEUIEKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, FOTOBOM K
€caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIIBHOMY MPHHITHIO TPAMOTHBIX
pelieHni B KOHKPETHBIX KHU3HEHHBIX CHUTYAIlUSIX, CBA3aHHBIX C BEIIECTBAMU U UX
MIPUMCHCHUEM,

e (opmHpoBaHHE Y O0YYAIONIMXCS KIFOUCBBIX HABBIKOB (KJIFOUEBBIX KOMIICTEHIIHHA),
UMEIONNX YHHUBEPCATbHOC 3HAUCHUE IS DPA3JIMYHBIX BUJIOB JCATCIHHOCTH:
penieHus: mpoOJieM, MOMCKA, aHaau3a M 00pabOTKH MHMOpPMAIUH, HEOOXOIMMBIX
JUTSL TIPHOOPETEHHS OMbITa ACSITEILHOCTH, KOTOpas 3aHUMAaceT BaKHOE MECTO B
MO3HAHUU XMMHUH, a TaK)K€E IS OLIEHKHU C MO3UIMH 3KOJOIHYecKOol 0€30I1acHOCTH
XapakTepa BIMSHUS BEIISCTB U XMMHYECKHUX TMPOIIECCOB HA OPTaHHW3M YEJIOBEKa U
MPUPOHYIO CPENY;

e Ppa3BUTHE IIO03HABATCIBHBIX HWHTEPECOB, WHTEIUICKTYAIbHBIX M  TBOPYECKHUX
CIOCOOHOCTEN 00YyJarOIMIUXCS: CIIOCOOHOCTH CaMOCTOSITENILHO MPUOOPETAaTh HOBHIE
3HAHMS IO XHMHH B COOTBETCTBHUHU C KU3HEHHBIMU TOTPEOHOCTSIMH, UCTIOIB30BATh
coBpeMeHHbIe WH(GOPMAIIMOHHBIE TEXHOJOTUH JUIsl TIOMCKA U aHalu3a y4yeOHOU u
HAYYHO-TIOMYJISIPHON MHPOPMAITIH XUMUIECKOTO COJICPIKAHNUS;

e (¢opMupOBaHHE W pPa3BUTHE y OOYYAIOMIMXCS ACCOLMATUBHOTO M JIOTMYECKOTO
MBIIUIEHUS, HAOII01aTeTbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOJIUMBI, B YACTHOCTH, MPHU IUIAHUPOBAHUU W TPOBEICHUH XHUMHUYECKOTO
IKCIIEPUMCHTA;

e BOCMUTaHUE Yy OOydaromuXxcs yOexkAEHHOCTH B TYMaHUCTUYECKOW HAMpPaBICHHOCTH
XUMHUH, €€ BaXXHOW pOJIM B pELIEHUH IJIOOANBHBIX MpOoOJIeM palrOHAIbHOTO
MPUPOIOTIONB30BAHUS, TOMOJIHEHUSI YHEPreTUYECKUX PECYypCOB U COXPaHEHHS
MPUPOJHOTO PABHOBECHSI, OCO3HAHUS HEOOXOJUMOCTH OCpPEKHOTO OTHOIICHUS K
NPHUPOJIE U CBOEMY 3J0POBBIO, a TaKKe MPUOOPETEHHUS OIbITa HMCIOIH30BAHHUS
MOJTYYCHHBIX 3HAHWHA I TPUHATHS TPAMOTHBIX PEIICHWH B CHUTYaIlUsX,
CBSI3aHHBIX C XUMHYECKHUMH SIBIIEHUSIMU.

B ydebGHOM mutane cpefHero oouero oopazoBaHHs MpeaAMET «XUMHs» 0a30BOr0 YPOBHS
BXOJIUT B COCTaB IpeaAMeTHON 061acTH «EcTecTBeHHO-HAYUYHbIE PEAMEThIY.



OO0riiee YMCIIO YacoOB, OTBEAEHHBIX I U3yYCHHUS XUMHUH, HAa 0a30BOM YpPOBHE CPEIHETO
obrrero oopasoBanus, cocrapisietr 136 yacos: B 10-m kiacce — 68 vaca (2 yac B Henenio), B
11-m kimacce — 68 yaca (2 yac B HeIEINO).

Jlst peanu3anuy MporpaMMbl UCTIONB3YIOTCS YUeOHUKH, TONMYIIEHHBIE K UCIOJIB30BAHUIO
MIPU peaTM3alii UMEIONUX TOCYIapCTBEHHYIO aKKPEAUTAIUI0 00pa30oBaTebHBIX MPOrpaMM
Ha4yaJbHOTO OOIIIEer0, OCHOBHOTO OOIIEro, cpemaHero odmero oOpa3oBaHMs OpraHU3aIUsSIMU,

OCYUIIECTBJISIOMUMHA  00pa30BATEIbHYIO JI€ATEIbHOCTh, MPUKa30M MUHIPOCBEHICHUS OT
26.06.2025 Ne 495:

No HaumeHoBanue ABTOpCKMA Kiace T'on Tpuiokennue Kox B ®II
yueOHHKA KOJUIEKTHB H3AHUS
Tabpuensu
Xumus. bazoBblit 0C,
1 : OctpoymoB 10 2023 1
YpOBEHBb JLT.. Criazkos 1136211
C.A.
Xumwst. 11 knace. ga(épnemﬂ
o | YucOuui. OcTpoyMoB 11 2023 1 1.1.3.6.2.1.2
ba3zoBbrit
N.I'., CnagkoB
YPOBEHb CA
Epemun B.B.,
Xumus. 11 kmace. | Ky3sMeHko
VYueOHuK. H.E., Ipo3noB
3 VrnyGnénmbiit AA., Tynun 11 2023 1 1.1.3.6.2.2.2
YPOBEHb B.B.; nox pen.
Jlynuna B.B.
e DNeKkTpoHHBIN 00pa3oBaTenbHbIi pecypc «JloMamnue 3aganus. Cpeanee
obmiee oopazoBanue. Xumusi», 10-11 kirace, AO «M3naTenbcTBo
4 "[Ipocsemienue"y;
e Tpenaxep «O6mako 3Hanmity. Xumus. 10 kimacc, OO0 «Duzukon JIady,
o Tpenaxep «Ob6nako 3Hanui». Xumus. 11 kiace, OO0 «Pusukon JIadb».

HJIaHpreMI)Ie pe3yJabTaTbl OCBOCHUSA yqeﬁﬂoro npeamerTa

JIMUHOCTHBIE PeE3YyIbTATDI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOEHHUS OO0YyYarolMMHCS
nporpamm  cpeiiHero  oOmiero  oOpa3oBaHus  (JIMYHOCTHBIM,  METANpPEIMETHBIM U
npenMetHbiM). HaydHO-MeToInueckoii OCHOBOM JUTsl pa3pabOTKHU IIAHUPYEMBIX PE3YJIbTATOB
OCBOEHUS MPOTpamMM CpeaHEro oOuiero oOpazoBaHuUs SBISETCS CUCTEMHO-AESITENIbHOCTHBIN
MOJIXONI.

B cooTrBercTBHEI C CUCTEMHO-ACATCIBbHOCTHBIM IIOAXOJ0OM B CTPYKTYPE€ JIMYHOCTHBIX
PE3YyJIbTATOB OCBOCHUSA NPCAMETA «XUMHS» Ha YpPOBHE CpPCIAHCTO 0611[61"0 O6pa30BaHI/IH
BBIACJICHBI CIICAYIOIME COCTABJIAIOIIME:




e OCO3HaHWE OOYYAIOIIMMHUCA POCCHMCKON TPaXTAaHCKOM HWACHTHYHOCTH  —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEAEIEHUIO;

e HaJMYHe MOTUBAIUHU K O0yUYEHHUIO;

e IIEJICHANIPABICHHOE pPAa3BUTHE BHYTPEHHUX YOSXKICHWHA JMYHOCTH Ha OCHOBE
KITFOYEBBIX [IEHHOCTEH M UCTOPUUYECKUX TPaJAULIUNA 6a30BOM HAYKH XUMUH,

e TOTOBHOCTH M CHOCOOHOCTH OOYyYarOIIUXCS PYKOBOJCTBOBAaThCS B  CBOEH
NESTENIbBHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHM, MPHUCYIIMMH IIEIOCTHON
CHCTEME XMMHYECKOro 00pa3oBaHus,

e HaJIMYKE MPABOCO3HAHUS FKOJIOTHUYECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUThH 1IENIU U
CTPOUTDH JKU3HCHHBIC IJIAHBI.

JIngHOCTHEIE PE3YyIbTATBI OCBOCHUSA MPEAMCTA «XUMHUS JOCTUTAaOTCA B €IMHCTBC yqe6H0171
n BOCITMTATCSIbHOM JACATCIIBHOCTH B COOTBETCTBHH C r'YMaHHUCTUYCCKUMU,
CONMOKYJIbTYPHBIMH, AYXOBHO-HPABCTBCHHBIMU LNCHHOCTAMU MW HACAIIAMHU pOCCHﬁCKOFO
I'paXaaHCKOIr'o O6H_I€CTBa, IIPpUHATBIMA B O6H_ICCTBC HOpMaMH H IIpaBUJIaMH I1IOBCIACHMHA,
CHOCOGCTBYIOH_II/IMI/I nmponeccam CaMOIIO3HaHuA, CaMOpa3BUTHUSA n HPAaBCTBCHHOI'O
CTaHOBJICHUSA JIMYHOCTHU 06yqa101u14xc;{.

JIMYyHOCTHBIE pe3ylbTaThl OCBOCHUS MNpeaMeTa «XHUMHUS» OTPakarT C(HOPMUPOBAHHOCTD
OMbITa TMO3HABATEJIBHOM M TPAKTUYECKOW JEATEIBHOCTH OOYy4aroIMXCsA [0 peaau3aluu
IIPUHATHIX B 00LIECTBE LIGHHOCTEH, B TOM YHCJIE B YaCTH!

1) rpa:kIaHCKOro BOCIIMTAHMS:

e OCO3HaHUS OOYYAIOIIUMUCS CBOMX KOHCTUTYLUMOHHBIX TIpaB M OOSM3aHHOCTEH,
YBaXXEHUs K 3aKOHY U IIPABOIOPALKY,;

e IIPEACTABIICHHS O COLMAIBHBIX HOPMAaX U MPABWJIAX MEKIMYHOCTHBIX OTHOLICHUH B
KOJUIEKTHUBE;

e TOTOBHOCTM K COBMECTHON TBOPUYECKOH JEATENBHOCTH IPU CO3/IaHUU Y4E€OHBIX
IPOEKTOB, pEIIeHUH Y4eOHbIX M II03HABaTENIbHBIX 3aJa4, BBIIOJIHEHUHU
XUMHYECKHUX IKCIIEPUMEHTOB;

e CIIOCOOHOCTH MOHMMATh M NMPUHUMATh MOTHUBBI, HAMEPEHHUS, JOTUKY U apryMEHThI
JIPYTUX IPU aHAINU3€ Pa3IMYHbIX BUJIOB YUEOHOH eATeIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIUTAHUS

e I[EHHOCTHOI'O OTHOUICHUS K UCTOPUYECKOMY U HAy4YHOMY HACJIEIUIO OT€YECTBEHHOU
XUMUH;

e YBaKEHUS K Ipoleccy TBOpUYECTBA B O0JIACTHM TEOPUM U MPAKTUYECKOTO
IIPUMEHEHNsT XUMUH, OCO3HAHUSA TOrO, YTO JOCTHIKEHUS HAyKH €CTb PE3yJbTaT
JUINTENIBHBIX ~ HAOMIOJIEHUH,  KPOIMOTIMBBIX  SKCIEPUMEHTAIbHBIX  ITOMCKOB,
IIOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTUKOB,;

e UHTEpECa M IIO3HABATEIBHBIX MOTHBOB B IIOJIYYCHUH U IOCIECIYIOLIEM aHaIu3e
MH(pOpPMaLIUHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHONW XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e HPABCTBCHHOT'O CO3HAHUs, STUYCCKOTO NOBEACHUS,

e CIIOCOOHOCTH OIICHUBATh CUTyalluH, CBA3AHHBIC C XUMUUYCCKHNMU SIBJICHUSAMU,

e U INPUHUMATL OCO3HAHHBIC PCHICHUSA, OPUCHTHPYACH HA MOPAJIbHO-HPABCTBCHHBIC
HOPMBI U ICHHOCTH,

e TOTOBHOCTH OLICHHBATH CBOE MOBCACHHUC U IMOCTYIIKH CBOUX TOBapI/IH_[Cﬁ C HO3I/II_II/II>'I
HPABCTBCHHLIX U IIPAaBOBBIX HOPM U OCO3HAHHC HOC.]'IG)ICTBI/Iﬁ 3THUX NOCTYHKOB,



4) hopMHUpPOBAHNS KYJIbTYPbI 310POBbS:

e TIOHMMAaHUs LIEHHOCTEH 3I0pPOBOTO U O€30IMacHOro 00pasa KM3HU, HEOOXOUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3UYECKOMY U TICUXMUYECKOMY
3JI0POBBIO;

e coOmromeHusi mpaBwil Oe3omacHOro oOpamieHus C BeUmlecTBaMH B OBITY,
MTOBCEIHEBHOM JKM3HH U B TPYAOBOH JI€ATEIHHOCTH;

e JIOHUMAaHHUS HCHHOCTU HpaBI/IJI I/IHIII/IBI/II[yaJIBHOFO U KOJUJICKTUBHOI'O 6e3OHaCHOFO
MOBEJICHHUS B CUTYAIIUAX, YIPOXKAIOIINX 30POBBIO M KU3HHU JIFOJICH;

e OCO3HAHUS TOCJICACTBUA M HENPUSATHS BPEIHBIX MpHUBbIUCK (YHOTpeOJIeHUsS
AJIKOTOJIsI, HAPKOTHKOB, KyPCHHS);

5) Tpy10BOr0 BOCIIUTAHUS

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4€OHO-UCCIIEI0BATEIHCKON JIEATEIbHOCTH,

0OIIECTBEHHO MOJIE3HOI, TBOPUECKOI U IPYTHX BUIAX JAESATEIbHOCTH;

e YCTAHOBKHM Ha AKTUBHOC YYAaCTUC B PCIICHHU IPAKTHYCCKUX 3ajgay COI.IPIEUIBHOIZ
HAMpPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

e UHTEpEca K MPAKTUYECKOMY U3YUYEHUIO MPOPECCUil pa3IMIHOIO PoJia, B TOM YHCIIe
HA OCHOBE MPUMEHEHUS MPEeIMETHBIX 3HAHUH 110 XUMUHU,;

e YBa)XXCHUS K TPYLY, JIIOASIM TPyZAa U pe3yJbTaTaM TPYI0BOH AEITEIBHOCTH;

e TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHIYaJbHOH TPaeKTOPUU OOpa3oBaHUA,

Oynymeit mpodeccun u peanu3aui COOCTBEHHBIX JKU3HECHHBIX IIAHOB C yUETOM

JUYHOCTHBIX HHTEPECOB, CMOCOOHOCTEM K XWUMHUHU, UHTEPECOB U MOTpeOHOCTEH

oOmiecTBa;

6) 3K0JIOrHYecKOro BOCIIUTAHMSA:

e DKOJIOTUYECKH 1€]1€cOo00pa3HOro OTHOIIEHHS K MPUPOAE, KaK MCTOUYHUKY
CYILLECTBOBAaHM JKU3HU Ha 3EMIIE;

e TMOHMMaHUS TJIOOAIBHOTO XapakTepa OJKOJOTMYECKHX MpoOJieM, BIHMSIHUSA
HSKOHOMHYECKHX IIPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLUAIBHOU CpEIbI;

e OCO3HaHUS HEOOXOAMMOCTH MCIIOJIb30BAHUS JOCTHKEHUM XMMHUU Ul pEeLIeHUs
BOIIPOCOB PAIllMOHATILHOTO NIPUPOAOIOJIB30BAHNSA;

e QAKTUBHOIO HENPUATHS IEHUCTBUM, NMPHUHOCALIUX BpPEI OKPYXKAOLEH NPUPOAHOU
cpelie, YMEHHUs NMPOTHO3UPOBATH HEOJIArONPUITHBIE IKOJIOTUYECKUE MOCIEACTBUS
IPEANPUHUMAEMBIX JEHCTBUN U NIPEAOTBPALATh UX;

e HAJIM4Ms PA3BUTOTO YKOJOTUYECKOTIO MBIIUICHHMS, SKOJIOTMYECKON KYJIBTYpPBI, OIIBITA
JEATEIbHOCTH DKOJIOTMYECKONW HAIPABIEHHOCTH, YMEHHS PYKOBOIACTBOBATHCS UMU
B TI03HABaTEJIbHOM, KOMMYHUKATUBHONW M COLMAJIBHOM IMpaKTHKE, CIIOCOOHOCTH U
YMEHUS aKTUBHO MPOTUBOCTOSTH UJICOJIOTHU XEMO(POOHH;

7) HIEHHOCTH HAYYHOI'O MIO3HAHMSI

e CPOPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOW MTPAKTUKH,

e TIOHMMaHUs crelM(UKH XUMUU KaK HAyKd, OCO3HAHHS €€ poiu B (OPMUPOBAHUU
PaIMOHAIPHOTO HAYYHOTO MBIIUJICHUS, CO3JaHUH IIEJIOCTHOTO TPEICTaBICHUS 00
OKpYXXarollleM MHpPE KaK O €IWHCTBE NPUPOABI M YEIOBEKA, B I[O3HAHUHU
MPUPOTHBIX 3aKOHOMEPHOCTEH W PEIICHHH MPOOJIeM COXPAaHEHHS TPHPOIHOTO
paBHOBECHS,

e yOEXKIEHHOCTH B 0COO0N 3HAUMMOCTH XUMHUU JIJISi COBPEMEHHOM ITUBUITU3AIINH: B €€
TYMaHUCTUYECKOW HANpPaBICHHOCTH M BaXXHOW POJHM B CO3/IaHUM HOBOHM 0a3bl



MaTepHaIbHON KYJIbTYphI, PEIIEHUH ITI00AJIBHBIX MPOOJIEM yCTOWYMBOIO pa3BUTHUS
YeJIOBEUECTBA — CBIPBEBOM, HHEPreTUYECKOM, IHUIIEBOM M 3KOJIOIMYECKOU
0€30I1aCHOCTH, B Pa3BUTHM MEAUILIMHBI, 00ECIIEYeHUH YCIOBUH YCIIEIIHOTO Tpyia U
IKOJIOTHYECKU KOM(MOPTHOM KU3HU KAKIOTO YieHa O0IIeCTBa;

e CCTECTBEHHOHAY4YHON TI'PaMOTHOCTH. IIOHMMAaHMs CYIIHOCTH METOJOB II03HAHU,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCIOJIb30BaTh M10JIy4aeMble
3HaHUS U1 aHanu3a MW OOBSICHEHUs SIBJICHUM OKpYyXKalollero Mupa u
NPOUCXOAIINX B HEM M3MEHEHHI, YMEHUS JieaTh 000CHOBAaHHbIE 3aKIIIOUYEHUS HA
OCHOBE Hay4HbIX (aKTOB M MMEIOIUXCA JaHHBIX C LEJIbI0 IOITYy4EHUs
JIOCTOBEPHBIX BBIBOJIOB,;

e CIIOCOOHOCTH CaMOCTOSITEIbHO HCIHOJIb30BaTh XUMHUECKUE 3HAHUS Ul pEIICHUs
po0JIeEM B PEATIbHBIX )KM3HEHHBIX CUTYaLMsIX;

e MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON ACATEIbHOCTH;

e TOTOBHOCTH U CHOCOOHOCTH K HENPEPHIBHOMY O00pPa30BaHHUIO M caMO0OOpa30BaHUIO,
K aKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMM II0 XUMHHM B COOTBETCTBUU C
YKU3HEHHBIMU I1OTPEOHOCTSAMY;

e HHTEpeca K OCOOEHHOCTSAM Tpyla B pa3iuyHbIX cdepax mnpodeccnoHaTbHON
JESTEIIBHOCTH.

MeTanpeaMeTHbIe Pe3yJbTAThI

MeranpeamMeTHbie pe3yabTaThl OCBOCHHUS YUeOHOTO MpeaMeTa « XUMHEs» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHUs BKIIFOYAOT:

e 3HAYUMBbIE s dbopmupoBaHus MHUPOBO33PEHUS o0yyaroImuxcs
MEKIUCIMIUTHHAPHBIE (MEXKIIPEIMETHbBIC) OOIICHAYYHbIC MOHSATHS, OTPaKAIOIIUC
LIEJIOCTHOCTh HAY4YHOM KapTMHbI MHpa U clHeuupuKy METOJO0B MO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBCHHBIX HayKax (Marepusi, BEIECTBO, SHEPIHs, SBJICHUE,
npolecc, CUCTeMa, Hay4HbIH (akT, IPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUs1, UCCIICIOBAHUE, HAOIOICHNE, U3MEPEHHE, SKCIICPUMEHT U JIPYTHUE);

e YHHMBEpCalbHbIC Yy4eOHbIC [JeUCTBUs (NO3HABATEIbHBIC, KOMMYHHKATHBHBIC,
peTyJISITUBHBIE), oOecreynBaronye ¢dbopMupoBaHue (YyHKIIMOHATIBHOM
IPaMOTHOCTH M COLIMAIBHOM KOMIETEHIIMH 00yUJaroLINXCs;

e CNOCOOHOCTh OOYYarOIIMXCS HCIHOJIB30BaTh OCBOEHHBIE MEXIUCLUUIUIMHAPHBIE,
MHUpPOBO33pPEHUYECKHE 3HAHUS W  yHUBEpCaJbHble y4yeOHble JeWCTBUS B
ITO3HABATEJILHON U COLIMAIBHON MTPAKTHKE.

MeranpeamMeTHbie  pe3yabTaThl OTPAXKAIOT OBJIAJIEHWE YHUBEPCAIBHBIMH  YU4€OHBIMHU
[103HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMU IEUCTBUSAMMU.

OByaieHne YHMBEPCAIbLHBIMH YU4eOHBIMH MO3HABATEIbHBIMY TEHCTBUSIMU
1) 6a3oBbIe JIOTHYECKHE AEHCTBHUSI:

e CaAMOCTOATEIbHO (OPMYIHUPOBATh U AKTYAIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh,

e OIpenessaTh eI AesTeIbHOCTH, 3aJaBasi apaMeTpbl U KPUTEPUU UX JTOCTHIKEHUS,
COOTHOCHTB PE3YIbTaThl ACITEILHOCTH C TIOCTABICHHBIMU LIENISAMH;

e HCIMOJb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JOTHUECKOTO MBIIIJIEHHS — BBIICTSATh
XapaKTepHbIEC MPU3HAKU MOHSATUI U YCTAaHABIMBATh UX B3aUMOCBSI3b, UCIIOIB30BATh
COOTBETCTBYIOIINE MOHSITHS ISl OOBSICHEHUS OT/AEIbHBIX (PAKTOB U SIBIICHUH;



BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIsl KIacCU(DHUKAIMKA BEMIECTB MU XMUMHYECKHUX
peakuuii;

YCTaHABJIUBATh IPUUYUHHO-CIIEACTBEHHBIE CBA3U MEXKY N3y4aeMbIMU SBJICHUSAMU,
CTPOUTH JIOTUYECKUE pacCyxIeHHs (MHIYKTHBHBIC, JCAYKTHBHBIC, 110 aHAJIOTHH),
BBIABJISIT 3aKOHOMEPHOCTHM W MPOTHUBOPEUYUS B PACCMATPUBAECMBIX SBJICHUSX,
(GbopMyITHUPOBATh BEIBOJIBI M 3aKITFOYCHHUS;

MPUMEHSATh B MPOILIECCE MO3HAHMS, HCMOJb3YEMbIE B XHUMHH CHMBOJIMYECKHE
(3HakoBbIC) MOJIENH, TIPEOOPA30BHIBATh MOCIbHbBIC IPEACTABICHUS — XMMUYCCKHIA
3HaK (CMMBOJI) dJIEMEHTa, XUMHYCCKast (OpMyIia, ypaBHEHHE XMMHUYECKON PEeaKIuu
— IpU pelIeHUH Y4YeOHBIX TO3HABATENBHBIX M MPAKTUYECKUX 3a7ad, MPUMEHSTb
Ha3BaHHBIE MOJICIbHbBIC MPEACTABICHUS I BBISIBICHUS XapAaKTEPHBIX MPHU3HAKOB
1/13yqaeMHx BCIICCTB U XUMHUYCCKUX peaKHHﬁ.

2) 6a3oBbIe HCCJIEI0BATEIbCKHE eHCTBHS !

BJIAJIETh OCHOBAMM METOJI0B HAy4YHOI'O ITI03HAHUS BELIECTB U XMMUYECKUX PEAKIUH;
(GbopMynMpoBaTh LEIU M 3a7ayd MCCIEJOBAaHUS, HUCIOJIb30BATh IIOCTABICHHBIE U
CaMOCTOSITENIbHO ~ C(OPMYJIMPOBAHHBIE BOMPOCHI B KAdyeCTBE HHCTPYMEHTa
IIO3HAHUS M OCHOBBI JUIsl (POPMUPOBAHUS TMIOTE3bl MO MPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHH;

BJIa/IETh HaBBIKAMM CaMOCTOSITEJIBHOTO IUIAHUPOBAHUSA U IIPOBEICHUS YUEHUYECKUX
HKCIEPUMEHTOB, COBEPLICHCTBOBaTh YMEHMs HAOMIOJaTh 3a XOJOM Ipolecca,
CaMOCTOSITEJIbHO IPOTHO3UPOBATh €ro pe3ysabTar, pOpMyJINpoBaTh 0O00OLIECHUS U
BBIBOJIbI OTHOCHUTEIIBHO JIOCTOBEPHOCTH PE3YJIBTATOB HCCIEAOBAHUS, COCTABIIATH
000CHOBaHHBIN OTUYET O MPOJIeIaHHOM padoTe;

pUOOPETaTh ONBIT YIEHUYECKON MCCIIEOBATENLCKON U MPOEKTHOW JEATEIIbHOCTH,
HpPOSIBJIATE CIIOCOOHOCTh UM T'OTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB
peleHus MPakTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3JIMYHbIX METO/I0B ITO3HAHMS.

3) pabora ¢ uHpopMaIHeii:

OPHUEHTHPOBATHCS B PA3NUYHBIX HCTOYHHMKAX HH(pOpMaNuu (HayqHO-TIOMYIspHAs
auTepaTypa XMMHUYECKOTO COJEp)KaHUs, CIpPAaBOYHbIE IOCOOUS, PECYypChl
WHTepHeTa), aHaIM3UPOBaTh HMHGOPMALMIO pA3IUYHBIX BUIOB U (GopMm
IpeJICTaBICHMUS, KPUTHYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HENIPOTUBOPEYUBOCTD;

(GbopMyIIHpoBaTh 3aMpoChl U MPUMEHATH Pa3IMYHbIE METOABI IIPU MOUCKE U O0TOOpE
uHpOpMaLUK, HEOOXOIUMOMN MAJsi BBINOJIHEHHs Y4eOHBIX 3a/ad ONpeleNéHHOIro
TUIIA,

npuoOpeTaTh  OMBIT  HCHOJB30BaHUSA  MHGPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U pa3IMYHBIX IOUCKOBBIX CUCTEM,;

CaMOCTOSITENIHO BBIOMpaTh ONTHUMAJIbHYI (hOpMy mpejacTaBieHUs HHGPOpMAUU
(cxembl, rpaduKH, AUATPAMMBbI, TAOJIHIBI, PUCYHKH U JIPYTHUE);

UCIOJb30BaTh HAYUHBIH S3bIK B KauecTBE CPEACTBAa IpU paboTe ¢ XUMHYECKOM
uHpopMaImeil: TPUMEHATh MEXNpeaAMeTHbIe ((QU3MYecKue W MaTeMaTH4ecKue)
3HAaKHM U CUMBOJIBbI, (hOpMyJibl, a0OpeBUATYpbl, HOMEHKIIATYPY;

UCIOJNb30BaTh M INPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJIsAJHOCTH.

OBJIaIleHl/le YHUBEPCAJIBbHBIMUA KOMMYHUKATUBHBIMHU HeﬁCTBHﬂMH:

3aJlaBaTh BOMPOCHI IO CYILIECTBY 00CYX/1aeMOl TeMbI B XOJie Tuanora



e u/WIM IUCKYCCHH, BBICKa3bIBaTh WJCH, (OPMYIUPOBATH CBOM MPEIOKCHHUS
OTHOCUTCIIBHO BBITIOJTHCHUA HpeIIJ’IO)KeHHOI‘/JI 3aJ1a4u,

e BBICTYNATh C TMPE3CHTAMEH pPE3yJbTaTOB IMO3HABATEIbHON JEATEILHOCTH,
MOJIYYCHHBIX CaMOCTOATCIBHO UJIM COBMECTHO CO CBCPCTHUKAMU IPU BLIITOJIHCHHUU
XMUMHYECKOTO 3KCIIEPUMEHTA, MPAKTHUYECKOH pabOThl MO HCCIICIOBAHHIO CBOWCTB
U3y4aeMbIX BEIIECTB, peaIM3allii YIeOHOTrO IMPOCKTa U (GOPMYJIUPOBATH BHIBOJIBI

e [0 pe3yibTaTaM MPOBEAEHHBIX HCCICIOBAHMN MyTEM COIJIACOBAHUS TMO3UIMHA B
X0J1e OOCYKIACHHSI 1 0OMEHAa MHEHUSMHU.

OBJIa)IeHI/Ie YHUBEPCAJIBHBIMU PETryJII TUBHBIMHA JeHCTBUSIMM .

e CaMOCTOATENBHO IUIAHUPOBaTb M OCYIUECTBIIATH  CBOIO  IIO3HABATEIBHYIO
JESATEIIBHOCTD, OIpenessis €€ Ledu W 3aJadyd, KOHTPOJIMPOBaTh W IO Mepe
HEOOXOJUMOCTH KOPPEKTUPOBATh IpeAjaraéMblii ajaroput™M JEUCTBUHM IIpH
BBIOJIHEHUM Y4eOHBIX M MCCIENOBATENbCKUX 3ajad, BbIOMpaTh Haubosee
3pPEeKTUBHBI CcHnoco0 WX pEUIeHHs € Y4ETOM TOIYYEHHUS HOBBIX 3HAHMHA O
BELIECTBAX U XUMHUYECKUX PEaKLUsX;

e OCYILIECTBIATh CAMOKOHTPOJIb CBOEH NEATEIBHOCTH HA OCHOBE CaMOAHaIu3a U
CaMOOLIECHKH.

IIpeameTHBbIE pe3yabTAThHI
10-1 kiaace
[IpenMeTHBIE pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

e C(OPMHUPOBAHHOCTH MPEACTABICHHI O XUMHUYCCKON COCTABIIAIOIIECH €CTECTBEHHO-
HAyYHOM KapTUHBI MHpA, POJM XUMHH B TIO3HAHWM SIBJICHHH TIPUPOMBI, B
(GOpMHpPOBAaHWM MBIIUICHUS H  KYJAbTYPHl JMYHOCTH, €€ (QYHKIIMOHAIBHOM
IPaMOTHOCTH, HEOOXOAMMOM UI PEIICHUS TPAKTUYECKUX 3a7a4 M IKOJIOTHYECKU
000CHOBaHHOTO OTHOIICHUSI K CBOEMY 3JI0POBBIO M TIPHUPOIHON CpPEJIe;

e BJAJCHHE CHCTEMOW XUMHUYECKUX 3HAHUM, KOTOpas BKIFOYACT: OCHOBOIIOIATAIOIIIHE
HOHATHs (XUMHYECKHI 3JIEMEHT, aTOM, DJIEKTPOHHAS 000JI0YKa aTroMa, MOJIEKYJIa,
BAJICHTHOCTh,  JJIEKTPOOTPHUIIATEILHOCTh, XHMHYECKasi CBsI3b, CTPYKTypHas
dopmyna (pa3BépHyTass M COKpamIEHHAas), MOJIb, MOJSIpHAsT Macca, MOJIIPHBIN
00bEM, YIJIepOAHBINA CKeleT, (DYHKIHOHAIbHAs TPYIa, pagdKal, H30MepHs,
U30MEpPBI, TOMOJIOTHYECKHI psIJl, TOMOJIOTH, YIJIEBOJOPOIBI, KHCJIOPOJX M
a30TCOJIEPIKAIIAe  COCTUHEHHsS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC ~ COCJIMHEHHSI); TEOPHMHM M 3aKOHBI (TCOpUS CTPOCHHS
opranuyeckux BeriecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUsS MAacChl BEIIECTB);
3aKOHOMCPHOCTH, CHUMBOJIMUYECKUN SA3BIK XUMUH, MHPOBO33PCHUYCCKHUEC 3HAHUA,
JeXxane B OCHOBE IMOHUMAaHHs TPUYHHHOCTH M CHCTEMHOCTH XUMHYECKHX
SBJIEHUH, (DAKTOJIOTHYECKUE CBEJEHUS O CBOMCTBAX, COCTaBe, IIOJNyYEHHH W
0€30MacHOM HCIOJIb30BAaHUN BAXHEHIINX OPTraHWYECKUX BEIIECTB B OBITY H
NPAKTHYECKOM JIEITELHOCTH YEI0BEKA;

e CchOPMHUPOBAHHOCTH YMEHUH BBISBIATH XapakTepPHbIE MpPU3HAKU  IMMOHSTHI,
YCTaHABJIIMBATh HUX B3aWMMOCBA3b, HMCIIOJIB30BATH COOTBCTCTBYIOUIUC ITOHATUSA IIPH
OITMCAaHUK COCTaBa, CTPOCHHUS M MPEBPAIIECHHI OPraHMYECKUX COCAMHCHHUNA;

e Cc(hOPMHUPOBAHHOCTh YMEHUW HCMOJB30BaTh XUMHUYECKYI0 CHUMBOJUKY IS
COCTaBJICHUSI MOJIEKYISIDHBIX M CTPYKTYPHBIX (pa3sBEPHYTOH, COKpAIIEHHO)
dbopMynT OpraHMYeCKHX BEIIECTB W YPaBHEHUNW XHUMHYECKHUX  PEaKIIHH,



W3TOTaBIMBATh MOJENIM MOJIEKYJ OpPraHMYEeCKHX BEIIECTB IS MJUIIOCTPAIMU UX
XUMHUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHHS;

e CQOPMHUPOBAHHOCTb yMEHHUW YCTaHABIMWBATh TMPUHAUIEKHOCTh H3YyYEHHBIX
OpPraHMYeCKHUX BEIIECTB [0 MX COCTaBy M CTPOGHHUIO K OIpenesiEHHOMY
Kiaccy/rpymnme coenuHeHUH (YrieBOAOPOIbI, KHCIOPOI M  a30TCOACpIKAIIHE
COC/IMHCHUS, BBICOKOMOJICKYJISIDHBIC COCJMHECHHMs), JaBaTh KM Ha3BaHUs 110
cucremarnueckoir HomeHknatype (IUPAC), a Takke NPHBOAWTH TPHUBHAILHBIC
Ha3BaHUS OT/CIbHBIX OPraHUYECKUX BEIICCTB (ITUJICH, MPOIMICH, AalleTUJICH,
STWJICHIJIUKOJb, TIUllepuH, (eHois, (opMmanbierui], ameraibAerui, MypaBbHHAas
KHCJIOTa, YKCYCHAsi KHCJIOTa, OJICMHOBAs KUCIIOTA, CTEapUHOBAsI KUCIIOTA, TIII0K032,
bpykTo3a, KpaxmaJ, [eJUII0JI03a, [IUIHH);

e CPOPMUPOBAHHOCTH YMEHUS OMPEICISTh BUIBI XHMHUECKON CBS3H B OPraHUYECKHUX
coenMHeHUAX (OMHAPHBIC U KPATHBIE);

e CPOPMHUPOBAHHOCTH YMCHHS TMPUMEHSATh  TIOJOXKEHUS  TEOPHH  CTPOCHUS
opranuueckux BemectB A. M. bytiiepoBa y1s1 00bSICHEHHS 3aBUCIMOCTH CBOWCTB
BEIIIECTB OT X COCTaBa U CTPOCHUS, 3aKOH COXPAHEHHS MAaCChl BEILIECTB,;

e CcpOPMHUPOBAHHOCTh YMEHHMH XapaKTepH30BaTh COCTaB, CTpoeHHUE, (huU3MUecKue u
XUMHUYECKHE CBOWMCTBA THUMNHYHBIX MPEACTABUTENCH  pa3IMYHBIX  KJIACCOB
OpraHMYeCKUX BEIIeCTB (MeTaH, 3TaH, STHJICH, MPOIIJICH, alleTH/ICH, OyTaauen-1,3,
MeTIIOyTaaueH-1,3, 6eH30I1, METaHOJI, TaHOJ, ATHJICHTIIUKOJIb, TIHIEPUH, (EHOI,
aleTalberu/l, MypaBbHHAasl U YKCYCHAsl KUCJIOTHI, TIIOKO3a, Kpaxmal, LEeJII0I03a,
AMHHOYKCYCHAsl KHCJIOTa), WILTFOCTPUPOBATh T'€HETHYECKYIO CBSI3b MEKAY HUMH
YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKHUX PpEaKUUi C MCHOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYyII;

e CcPOPMHUPOBAHHOCTHh YMEHUS XapaKTePHU30BaTh UICTOYHHUKH YTJIEBOJOPOTHOTO CHIPhS
(HedTh, MPHUPOAHBIA Ta3, Yroib), CIOCOOBI UX TMEepepabOTKU M IMPAKTUUECKOE
MPUMEHEHHE TPOAYKTOB MEepepaboTKH;

e CPOPMUPOBAHHOCTH YMEHUH MPOBOIUTH BBIUMCICHHS TI0 XUMUYCCKIM ypaBHEHUSIM
(Maccel, 00bEMa, KOJUYECTBA HMCXOJHOIO BEIIECTBA HJIM MPOIYKTAa PEAKIUH 10
U3BECTHBIM Macce, 00BEMY, KOJMUECTBY OJJHOTO U3 UCXOTHBIX BEIIECTB

e WU MPOJYKTOB PEAKIIHH);

e c(hHOpPMUPOBAHHOCTh YMEHHMH BJIQJE€Th CHUCTEMOW 3HAHMM OO0 OCHOBHBIX METOaX
HAyYHOTO TIO3HAHMSI, WCIONB3YeMbIX B XHUMHH TIpU H3YYCHHH BEIIECTB H
XMUMHUYECKUX SIBJICHUN (HAONIOJICHHE, U3MEpEHHe, SKCIICPUMEHT, MOJCIUPOBAHHKE),
UCIIONIb30BAaTh CHUCTEMHBIC XHMHUYECKHE 3HaHWs [N TPHHITUS pEHIeHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTYyallUsX, CBS3aHHBIX C BENIECTBAMH M  UX
MPUMEHEHUEM,

e c(hOpPMHUPOBAHHOCTh YMEHHUH COOMIOAATh TMpaBWia TOJB30BAHUS XHWMHUYECKOU
nocyfod M J1a00paTOpHBIM OOOpYIOBAaHUEM, a TaKKe MpaBuiIa OOpaIIeHHs C
BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIHUSMH TIO BBITIOJHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKHX OIBITOB,;

e CPOPMUPOBAHHOCTH YMEHUH TUIAHUPOBATH U BHITIOIHATH XUMUYCCKUN IKCIICPUMEHT
(mpeBpalileHHsl OPraHUYEeCKUX BEIIECTB MPH HArPEBaHUH, MOJYYECHHE JTHICHA U
U3ydeHHE ero CBOWCTB, KAauyeCTBEHHBIE pEAKIHH OPTraHUYECKUX BEIIECTB,
JICHATypaIyst OCIIKOB TIPH HarpEBaHUH, IIBETHBIC PEaKIUu OEJIKOB) B COOTBETCTBHH
C TpaBWJIaMH TEXHUKM OE€30MMaCHOCTH TIpH OOpAaIlleHWH C BEIIeCTBAMH U
1abopaTopHBEIM  O0OpYAOBaHWEM, TPEIACTABISTh PE3YyIbTaThl  XMUMHUYECKOTO
JKCIIepUMEHTa B (opme 3amucu ypaBHEHUH COOTBETCTBYIOIIUX peakUud u
(dbopMyITHUpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3YIbTATOB,;

e CPOPMHUPOBAHHOCTH  YMEHUW  KPHUTHYCCKH  aHAJIM3HPOBATh  XHUMHUYECKYIO
UHPOPMAIIHIO, TOJy4aeMyl0 U3 pa3HbIX MCTOYHHKOB (CpeacTBa MacCOBO
uHopmanuu, UHTEpHET 1 APYrHX);



e c(hOpPMHUPOBAHHOCTh YMEHHUN COOJIIOATh MPaBHIIA YKOJIOTHYECKU 1IEeTIECO00Pa3HOTO
MOBEICHUS B OBITY W TPYAOBOM ACSITENLHOCTH B IEISIX COXPAHEHHS] CBOETO
3I0POBbSI U OKPYXKAIOIEH MPUPOAHON Cpe/ibl, 0CO3HABATh OMACHOCTh BO3JACHCTBUS
Ha JKMBBIC OPTaHU3MBI OINpPEACTIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMASI CMBICIT
nokazarenss [IJIK, moscHATP Ha mnpumepax CcHnocoObl YMEHBIICHUS H
MPEOTBPALIECHUS UX BPEAHOrO BO3ACHCTBHUS HA OPTaHU3M YEJIOBEKA;

e s OOYy4YaloOlUXCSl C OrPAaHUYECHHBIMH BO3MOXKHOCTSMH 3J0POBbS. YMEHUE
NPUMEHSTh 3HAHHWS OO0 OCHOBHBIX JOCTYIIHBIX METOJIaX TO3HAHUS BEIIECTB U
XUMHUYECKHX SIBIICHUII,

e ISl CJETBIX M CIA0OBUAAIIMX OOYUYAIONIUXCS: YMEHHE HCIOJIb30BaTh pelbehHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins s 3anucu XuMudeckux GopMyi.

11-i kiaace
[IpenMeTHBIC pe3ybTaThl OCBOCHHUS Kypca «O0mas u Heopranndeckasi XUMHUs» OTPaKaloT:

e c(HhOpMUPOBAHHOCTH MPEACTABICHUI: O XUMHUECKOW COCTABIISIONICH €CTECTBEHHO-
Hay4YHOM KapTHHBI MHpa, POJM XUMHM B IIO3HAHUU SIBIICHUH NpUPOAbI, B
(GOpMHpPOBAaHWM MBIIUICHUS H  KYJAbTYPBl JMYHOCTH, €€ (QYHKIIMOHAIBHOM
IPaMOTHOCTH, HEOOXOIUMOM Il peleHHs MPAKTUYECKUX 3a7a4 U HKOJOTHYECKU
000CHOBaHHOTO OTHOMICHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM Cpee;

e BJIQJICHUE CHCTEMON XUMHUYECKUX 3HAHUH, KOTOPas BKJIIOYAET: OCHOBOIMOJIAraroliye
NOHATHUS (XMMHUYECKUI 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTPOHHBIE OPOUTAIIN
aTOMOB,  HWOH,  MOJEKyJa, MOJIb, MOJSpPHBIH  00BEM,  BaJEHTHOCTb,
IIEKTPOOTPHLIATEIILHOCTh, CTEIICHb OKHCJICHUS, XUMUYECKasi CBsI3b (KOBaJICHTHA,
WOHHAs, METAUIMYeCKas, BOJOPOJIHAs), KpUCTAUIMYECKas peIIETKa, THUIIBI
XUMHAYECKHX peakuui, pactBop, AJIEKTPOJIHTHI, HEDJICKTPOJIUTHI,
JIEKTPOJIUTUYECKAs JIUCCOLMALNSA, OKHUCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XMMHYECKOW pPEaKIuH, XMMHYECKOE pPAaBHOBECHE); TCOPUU M 3aKOHBI (TEOpHsI
NEKTPOIUTUYECKON Juccounanuy, nepuoauueckuilt 3akon JI. M. Menneneesa,
3aKOH COXPAaHEHHS MacChl BEIIECTB, 3aKOH COXPAaHEHHs W IMPEBpAICHUS YHEPTUN
IpH XUMHYECKUX PEAKIUsIX), 3aKOHOMEPHOCTH, CHMBOJHYCCKHH SI3BIK XHMHH,
MHUPOBO33PEHUYECKHE 3HAHMA, JISKAIIHNEe B OCHOBE IMOHMMAHUS MPHUYUHHOCTH M
CHUCTEMHOCTH XUMHUYECKUX SIBJICHHH, (PaKTOJOTHMUECKHE CBEICHHMsS O CBONCTBAX,
COCTaBe, MOJYYeHUH M Oe30MacHOM HCIIOJIb30BaHIH BAXHEUIINX HEOPTaHUYECKHX
BEIIECTB B OBITY U IPAKTUYECKOH /1eATEIbHOCTH YEJIOBEKa,

e c(HOpMUPOBAHHOCTH YMEHHH BBISBISATH XapaKTEPHbIE MPHU3HAKU  TTOHSTHIA,
yCTaHaBJIMBaTh MX B3aMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIINME MOHATUS NPU
OIMCAaHNH HEOPTaHMYECKUX BEUIECTB U UX MPEBPAIICHUH;

e c(HOpMUPOBAHHOCTb YMEHHMH HCIIONB30BaThb XUMHUYECKYIO CHMBOJIUKY  JJIs
cocTtaBieHuss (GopMya BELIECTB W  YpaBHEHUM  XMMHMUYECKHUX  peakIui,
cuctemarnueckyro HomeHkIatypy (IUPAC) u TpuBHaibHbIC Ha3BaHHs OTACIBHBIX
HEOpraHWYeCKUX BelecTB (yrapHelidi ra3, YIJCKHCIBI ra3, aMMHak, raméHas
U3BECTh, HEralIéHasi H3BECTh, MUTHEBAs COJIA, TIUPUT U JIPYTHE);

e c(HOpMUPOBAHHOCTh YMEHHH ONPEACISATh BAaJCHTHOCTh W CTENEHb OKHUCICHUS
XUMHUYECKHX 3JIEMEHTOB B COCIMHEHMAX PA3JIMYHOTO COCTaBa, BHJ XHUMHUYECKOMH
cBsi3u (KOBAJICHTHAs, HOHHAsI, METAIIMYECKasi, BOJIOPOJIHAS) B COCAUHCHHUSAXK, THII
KPHCTAJUIMYECKOW PENIETKM KOHKPETHOTO BellecTBa (aTOMHAs, MOJICKYJspHAs,
WOHHAs, METAJUTMYECKas), XapaKkTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCIMHECHU,

e c(HOpMUPOBAHHOCTh YMEHHH YCTaHABIHMBATH TPHHAUICKHOCTh HEOPTaHWYECKHX
BEILIECTB MO UX COCTAaBY K ONpeAeIEHHOMY Kiaccy/Tpynime coeanHeHud (mpocThie



BEIIECTBA — METAJUIbl U HEMETAJLIbl, OKCHU/IbI, OCHOBAHMSI, KUCIOTHI, aM(oTepHbIe
THJIPOKCHUJIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUW PACKPBIBaTh CMBICT Mepuoanveckoro 3akona JI. U.
MenzeneeBa U IeMOHCTPUPOBATh €r0 CUCTEMATU3UPYIONIYIO, OOBSICHUTEIHHYIO U
MPOTHOCTUYECKYIO (PyHKIINH;

c(hOPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 3yeMeHTOB 1-4 mepuonoB Ilepuoanueckoil CUCTEMBl XUMHUYECKHUX
anemeHToB JI. W. MenneneeBa, MCHONb3ysl MOHATHA «S-, P-, O-3JEKTPOHHBIC
opOUTANINY, «IHEPreTUUECKUE YPOBHUY», OOBICHITH 3aKOHOMEPHOCTH H3MEHEHHS
CBOMCTB XMMHYECKUX JJIEMEHTOB M HX COCAMHEHUHN IO IMepuoAaM U TpyIIam
ITepuoanueckoil cucrembl XxumMudeckux snemMeHToB . M. Menaeneena;
c(OPMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYCCKHE
CBOMCTBA HEOPraHWYECKUX BEUIECTB pA3JIMYHBIX KJIACCOB, IOATBEPKAAThH
CYyILIECTBOBAaHUE T'E€HETUYECKON CBSI3M MEXKAY HEOPraHMYECKUMHU BEIIECTBAMHU C
MIOMOILIbIO YPABHEHHI COOTBETCTBYIOIINX XUMHUYECKUX PEaKIUH;
cOPMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XHMHUYECKHUE PpEAKIMUA TIO0
Pa3IUYHBIM MpHU3HAKaM (YHCIy U COCTaBy PEardpyrolMX BEIIECTB, TECIJIOBOMY
¢ deKTy peaknuu, U3MEHEHHUIO CTENCHEH OKUCICHHS SJIEMEHTOB, OOPATUMOCTH
pEaKIny, yIacTHIO KaTaln3aTopa);

c(OPMHUPOBAHHOCTh YMEHHI COCTABJISITH YPAaBHEHUS PEAKIUN PA3JIMYHBIX THUIIOB,
MOJIHBIE W COKpalll€HHbIE YypaBHEHHUS pEaKIHii HOHHOTO OOMEHa, Y4YUThIBas
YCJIOBHSI, IPU KOTOPBIX 3TH PEAKIIMHU YT A0 KOHIIA;

chOpPMUPOBAHHOCTh ~ yYMEHUW  MPOBOJUTH  PEAKIIHH, MOATBEPKIAIOLINE
KAueCTBCHHBIM COCTAB pA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pAaCIO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOLME B BOAHBIX PACTBOPAX HEOPraHMYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTH yMEHUM pacKpbIBaTh CYIIHOCTb OKHCIIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUH IMOCPEICTBOM COCTABIICHHUS JJIEKTPOHHOTO OajaHca
9TUX PEaKIUi;

c(OPMUPOBAHHOCTh YMEHUH OOBSACHATH 3aBHCUMOCTh CKOPOCTH XUMHYECKOU
peaKuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTEP CMEIIEHUS XUMHUYECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHeIlIHero Bo3aeicTus (mpuniun Jle [llatense);
c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XUMUYECKHE MPOLIECCHI, JIeXkKAIlHue B
OCHOBE TIPOMBIIINICHHOTO TOJYyYE€HUSI CEPHOM KHCJIOThI, aMMHakKa, a Takxke
c(OPMHUPOBAHHOCTh TPEACTaBICHUNA 00 OOIMMX HAY4YHBIX NPUHLUNAX H
HKOJIOTUYECKUX MTPOoOIeMax XUMUUECKOTO MPOU3BO/ICTBA;

c(hOpPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUMCICHHS C MUCTIOIb30BAHUEM TMOHSITUS
«MaccoBasi JOJs BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIIEHUW Ta30B TMIPH
XUMHYECKHX PEaKIUsiX, MacChl BelIeCTBA WJIM O00bEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BEINIECTBA, MAacCe MM O00BbEMY OJHOTO M3 YYAaCTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIIOBOro 3(¢eKkTa peakliud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAaCChI
BEIIIECTB, IPEBPAIICHUS U COXPAaHEHUS YHEPTUH;

chOpMUPOBAHHOCTh YMEHMI COONIONATh TMpaBUja TMOJIB30BAHUS XUMHUYECKOU
MoCcy/I0ol M JabopaTOpHBIM O0OPYIOBaHHMEM, a TakXKe MpaBWia OOpAIIEHUS C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMH TIO BBIMOJHEHHUIO JIaOOPATOPHBIX
XUMUYECKHUX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH TUTAHUPOBATH U BBITIONHATH XUMHUECKUN IKCIIEPUMEHT
(paznoskeHne TEPOKCHIA BOAOPOAa B MPUCYTCTBHHM KaTalM3aTopa, OMpeac/iCHHE
Cpelbl pacTBOPOB BEIIECTB C MOMOIIBI YHUBEPCATBHOTO HMHJWKATOpA, BIHSHHUE
pa3sIUYHBIX (PAKTOPOB HA CKOPOCTh XHUMHYECKOW pEaKlUH, pPeaKIMd HOHHOTO
oOMeHa, Ka4eCTBEHHbIE peakluy Ha cynbdar-, kKapOoHAT- U XJIOPUA-aHUOHBI, HA
KaTHOH aMMOHWUSI, pelIeHUE SKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMaM «MeTalibly u
«HemeTtamibl») B COOTBETCTBMM C MpaBHJIAMH TEXHUKHA O€30MaCHOCTH TIpU



oOparieHun ¢ BemeCTBaMU W JabOpaTOpHBIM O0OpYIOBaHUEM, IPEICTaBIATH
pe3yibTaThl XMMHUYECKOTO JKCIEpUMEHTa B (QopMe 3amucu  ypaBHEHUM
COOTBETCTBYIOIIMX peakiuii u (QOopMyIHpoBaTh BBIBOJBI Ha OCHOBE JTHUX
pE3yJIbTaTOB,;

e CPOPMUPOBAHHOCTb  YMEHUH  KPUTHYECKH  aQHAIM3HPOBATh  XMUMHUYECKYIO
uHpOpMaAIIMIO, TIOJy4aeMyl U3 pPa3HbIX HMCTOYHHMKOB (CpeacTBa MaccOBOU
KOMMYHHUKAIMU, IHTEpHET U APYTHX);

e c(hOpMUPOBAHHOCTh YMEHUU COOJIIOJATh MPaBUiIa HKOJIOTHUECKHU IeIeCO00pa3HOro
MOBE/ICHUs B OBITY M TPYAOBOM AESITENBHOCTH B LENISIX COXPAHEHHSI CBOETO
3/10pOBbs M OKPYKAIOILIEH MPUPOJHON Cpelibl, OCO3HABAaTh OIMACHOCTb BO3JEHCTBUS
Ha >KMBBIE OPraHU3MbI ONPEEIEHHBIX BEUIECTB, MOHMMas cMblica nokaszarens [T1K,
HOSCHATh HA MPHUMEpax CIOCOObI YMEHBIICHHUS M MPEJOTBPALICHUS UX BPEIHOTO
BO3/ICIICTBUS Ha OPraHU3M YeJIOBEKa,

e Ui OOYyYalOMMXCS C OrPaHUYECHHBIMH BO3MOXXHOCTSIMH 3[I0POBBS. yYMEHHUE
NPUMEHSTh 3HaHHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHUS BELIECTB H
XUMHYECKHUX SIBICHUH,

e ISl CJENbIX M CIA0OBUAAIIMX OOYYAIOLIUXCS: YMEHHE HCIOJIb30BaTh peibehHO-
TOUYCUHYIO cUcTeMy oO0o3HadeHuit JI. bpaitist 1 3anucu XuMuyeckux Gopmyit.

Ilepeuensb (koandukaTop) pacnpeejeHHbIX M0 KJIaccam
nposepsieMbIix TpedoBanui k pesyabraram OOII COO u
3JIEMEHTOB CO/IEPKAHMS 10 XMUMUU

10-ii KJIACC

IIpoBepsiemble TpeGoBaHus K pe3yiabTatam ocBoeHus OOII

Kon IIpoBepsiemble npeaMeTHbIE pe3yabTaThl ocBoeHust OOII COO
NPOBEPSIEMOro
pe3yJbTara
1 TeopeTnueckrne OCHOBbI OPraHN4eCKOW XUMHUH
11 CdopMupoBaHHOCTD MPENCTABICHUN O XUMUYECKON COCTABIIAIOIIEH

€CTEeCTBEHHOHAY4YHOW KapTHUHBI MUPA, POJIM XMUMHHU B IO3HAHUU SIBJICHUN
MPUPOJIBI, B JOPMUPOBAHUU MBIIIUICHUS U KYJIbTYPbI JIMYHOCTH, €&

G yHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOI [T peIIeHUs
MPaKTUYECKHX 3a/1a4 U IKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIICHHUS K
CBOEMY 3JJ0pPOBbIO ¥ IPUPOJHOU Cpesie

1.2 Brnanenue cuctemoil XUMHUYECKUX 3HAHUM, KOTOPask BKIIFOYAECT:
OCHOBOTIOJIATAIOIINE MOHATH (MOJIEKYJIa, BAICHTHOCTb,
ANEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIIEHUS, XHMUYECKAs CBSI3b, MOJIb,
MOJIIpHas Macca, MOJISIPHBINA 00BEM, YTIIEpOAHBIN CKENeT,
(GyHKIMOHATBHAS TPYIITA, PaAUKal, U30MEPHs], H30MEDPHI,
TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YIIIEBOIOPOIbI, KUCIOPOA- U
a30TCO/IepIKAIINE COCTUHECHMSI, OMOJIOTHIECKH aKTUBHBIC BEIIECTBA
(yrieBopl, )KHUpHI, OCIIKK), MOHOMEP, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIC COSIMHEHHS); TCOPHH U 3aKOHBI (TCOpHS
XUMHYECKOT'0 CTPOCHUS OpraHuueckux Bemiects A.M. Bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKHUH S3BIK XUMHH, (DAKTOIOTHIECCKUE
CBEJICHHsI O CBOMCTBAX, COCTaBe, MOJTYYCHUH U O€30MaCHOM




UCIOJIb30BAHUU BOXKHEUIINX HEOPTraHUYECKUX U OPraHUYECKUX BELIECTB B
OBITY U IPAKTHUYECKOHN JEATEIbHOCTH YeJIOBEeKa

1.3

ChopMupoBaHHOCTh YMEHUI BBISABIATH XapaKTEPHbIC IPU3HAKH MTOHATHUH,
YCTaHaBIUBATh UX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOLINE
IIOHATUS IIPU ONMCAHUM COCTaBa, CTPOCHMS U IPEBPALLICHUN
OpPraHUYECKUX COCIUHCHHN
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c(OpPMHUPOBAHHOCTh YMEHHUI UCTIOIH30BATh XUMUIECKYIO CUMBOJIMKY JUJIS
COCTaBJICHHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOMH,
COKpaIéHHOI) GOpMyJT OPraHUYECKUX BEIIECTB U YPAaBHEHU I
XUMHYECKHUX PEaKIMii, N3rOTaBIMBaTh MOJIEIH MOJIEKYJI OPraHUYeCKUX
BCIICCTB AJId WJIIIOCTpAlIUU UX XUMHUYCCKOI'O U IMTPOCTPAHCTBECHHOT'O
CTPOCHUS

1.5

ChopMHPOBAHHOCTH YMEHUH YCTAaHABIMBATH MPHHAIICKHOCTD
U3yYCHHBIX OPraHMYECKHUX BEIIECTB [0 UX COCTABY U CTPOCHHUIO K
omnpenenéHHoMy Kiaccy (rpyire) coeauHeHuit (yrieBoaopoibl, KUCIOPO
U a30TCOJIEPKAIINE COCTUHEHUS, BLICOKOMOJICKYIISIPHBIC COSTUHECHUS),
JlaBaTh UM Ha3BaHUs 10 cucteMaTryeckorr HomeHkiarype (IUPAC)

1.5

ChopMupoBaHHOCTb YMEHHUS ONPENENATh BUAbI XUMUUECKON CBSI3U B
OpPraHMYEeCKUX COCJMHEHHSX (OJJMHAPHBIC H KPATHbIC)

1.6

ChopMupoBaHHOCTb YMEHHUS IPUMEHSATD: MOJIOKEHHUS TEOPHU CTPOCHUS
opranuueckux Bemects A.M. byriepoBa 115 00bsicCHEHUS
3aBHCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH
COXpaHEHMsI MACChl BELLIECTB

Yrneronoposasl. Kucinopoacoaepskamiye u a30TCoepKaIime
OpraHUYECKUE COCAMHEHUs. BBICOKOMOIIEKYISIPHBIE COSTUHEHUS

2.1

ChopmMupoBaHHOCTh YMEHUN PUBOIUTH TPUBHAJIHHBIC HA3BAHUS
OT/CJIbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, IPOIHJIICH, alleTHIICH,
STUJIEHIJIMKOJb, IULEpHUH, (eHo, GopMabaerua, aleTanbIeru,
MypaBbUHas KMCJIOTA, YKCYCHasl KUCII0Ta, OJIEMHOBAsI KUCIIOTA,
CTEapHHOBAs KHCIIOTA, TJIF0K03a, (PYKTO3a, Kpaxmal, LeJUII0JI103a, TIIHIHH)

2.2

ChopMupOBaHHOCTh YMEHHI XapaKTEPU30BaTh COCTAB, CTPOCHHUE,
(1)I/I3I/I‘~I€CKI/I€ U XUMHUYCCKUC CBOfICTBa THUITNYHBIX HpCI[CTaBI/ITeJ'Ief/’I
Pa3IUYHBIX KJIACCOB OPTaHMYECKUX BellecTB (MeTaH, 3TaH, STUJIEH,
MPOIWIICH, alleTieH, OyTaaueH-1,3, metunOyranuen-1,3, 6eH3ou,
METaHOJI, 3TaHOJI, dTHJICHIIMKOJIb, TIUICPUH, (DEHOJ, alleTabJICTH]I,
MypaBbHHAs U YKCYCHasl KHCJIOTHI, TITFOKO03a, Kpaxmall, eJUTi0J103a,
AMUHOYKCYCHasi KHCIIOTA)

2.3

CdopMupoBaHHOCTH YMEHHS MIUTFOCTPUPOBATH FEHETUYECKYIO CBSI3b
MEXy TUIIMYHBIMU [IPEICTAaBUTENSIMH PA3JIMYHBIX KJIACCOB OPraHMYECKHUX
BEIIECTB YPABHEHUSIMH COOTBETCTBYIOIINX XMMHUECKUX PEAKIUM ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOpMyIT

2.4

CdopMupoBaHHOCTH YMEHHS XapaKTEPU30BATh UCTOUYHUKU
YIIIEBOOPOAHOTO ChIPbs (HE(Th, MPUPOIHBIN ra3, yroib), CIOCOObI UX
nepepabOTKU U MPAKTHUECKOE TPUMEHEHHE IPOTYKTOB NepepadOTKU

XUMHS U )KU3Hb. PacuéThl

3.1

CdopMHUpOBaHHOCTH YMEHUH BIAJCTh CUCTEMOM 3HAHUN 00 OCHOBHBIX
METO/IaX Hay4HOI0 MO3HAHUSs, UCIOJIb3YEMbIX B XUMUU IIPU U3YUECHUU
BEIIECTB M XUMHUYCCKHUX SBJICHUH (HAOI0eHNE, H3MEPEHNE,
OKCIIEPUMEHT, MOJICITUPOBAHUE), UCTIOIH30BATh CUCTEMHbBIE XUMHUUCCKUE
3HAHUS JJI IPUHATHS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYAITUsX,
CBSI3aHHBIX C BEIIECTBAMH U X MPUMEHEHHUEM

3.2

ChopMHUpOBAaHHOCTH YMEHUH COOJIOIATh MTPaBUJIa MOJIb30BaAHUS




XUMHUYECKON TOCYI0H 1 TabOpaTOPHBIM 000PYI0BaHHEM, a TAaKXKe
npaBuiia 0OpaIIeHNUs ¢ BEIECTBAMH B COOTBETCTBUH C HHCTPYKLUSAMH O
BBITOJIHEHUIO JTAOOPATOPHBIX XMMUYECKHUX OIBITOB

3.3

ChopMHUpOBaHHOCTH YMEHUH TUTAHUPOBATH U BBITTOTHATH XUMUYECKUT
SKCIICPUMCHT (HpeBpaH_ICHI/IH OpTraHN4YCCKUX BCIICCTB ITPHU HAIr'pCBAHWH,
MOJTyYeHUE STUJICHA U U3YUYEHHE €r0 CBOICTB, KaueCTBEHHBIEC PEaKIIuU
OpTraHU4YCCKUX BCIICCTB, ACHATYypalusd 6GJIKOB IIpU Harp€BaHuu, IBCTHBLIC
peakiuy OeJIKOB) B COOTBETCTBHH C MTPABUIIAMH TEXHHKH 0€30MaCHOCTH
pu OOpaIICHUH C BEIIECTBAMHU U JIA0OPATOPHBIM 000PYAOBaHUEM,;
MPEJICTABIIATh PE3yJIbTaThl XUMUYECKOTO SKCIIEPUMEHTA B (popme 3amucu
YPaBHEHHI COOTBETCTBYIOIIMX PEAKIMKA U (POPMYJINPOBATH BHIBOJIBI HA
OCHOBE ITHX PE3yJIbTaTOB

3.4

ChopMupoBaHHOCTH YMEHHI TIPOBOJUTH BHIUMCIICHUS 10 XUMHUECKUM
ypaBHEeHUsIM (Macchl, 00bEMa, KOJIMYIECTBA UCXOJHOTO BEIIECTBA T
IPOIYKTa PEaKIMH M0 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJITHOTO U3
WCXOJIHBIX BEIIECTB MJIH MPOIYKTOB PEAKIINH)

3.5

CdopMUpOBaHHOCTh YMEHHI KPUTHICCKU aHAITU3UPOBATH XUMHUIECKYIO
uH(OpPMAIIHIO, TTOJTyYaeMYI0 U3 Pa3HbIX HCTOUYHHKOB (CpeaCcTBa MacCOBOM
uHopmMaluu, ceth MHTEpHET U Apyrue)

3.6

ChopMupoBaHHOCTb YMEHUI COOJIIOATh MTPABUIIA SIKOJIOTHYECKU
11€J1€C000Pa3HOr0 MOBEACHUS B OBITY U TPYIOBOW JEATENIHOCTH B LIEJISAX
COXpaHEHHsI CBOETO 3/I0POBbS M OKPYKAIOIIEH MPUPOIHON CPEIBI,
OCO3HaBaTh OIIaCHOCTb BOBI[CﬁCTBI/I?[ Ha JXUBBIC OPraHU3MbIL OHpCIIGJIéHHI)IX
OpraHUYEeCKUX BEIeCTB, HOHUMast cMbici nokaszarens [IJK (mpexensHO
JONYCTUMOW KOHIICHTPAIUH), MOSICHATH Ha MIPUMEpax CIIOCOObI
YMEHBIICHHUS U MPEIOTBPAILCHUS MX BPEIHOTO BO3ICHCTBUS HAa OPraHU3M
9eJI0BeKa

HpOBepﬂeMbIe JIEMEHTBI COACPKAHUA

Kox

HpOBepﬂeMLIe JIEMECHTBI COACPKAHUSA

TeopeTI/Iqecxne OCHOBBI OpraHquCKOﬁ XHUMHUU
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IIpeameT opraHM4ecKor XUMHHM: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUCHUE B
MIOJIYYEHUH HOBBIX BELIECTB U MaTepUasoB. Teopus CTpPOEHUs OPTraHUYECKUX
coenquHeHuil A.M. bytneposa, €€ 0CHOBHbBIE TIOJIOKEHUS

1.2

CrtpykrypHbIe HOPMYIIBI OpraHudecKuX BemecTB. [ 'oMmonorus,

M30MepHs. XUMHYECKas CBSA3h B OPTaHUYECKUX COCTMHEHUSIX — OJITMHAPHBIE
U KpaTHble cBsi3u. [IpencraBienne o kinaccuuKay OpraHuaecKix
BEIIECTB

1.3

HoMeHkIaTypa OpraHu4ecKix COeANHEHUI (cucTeMaTn4eckas) u
TPUBHAIIbHBIE HA3BAHUS BAXXHEHIINX MPEICTABUTEIEH KIACCOB
OpraHUYECKUX BEIECTB

YrneBo10posl

2.1

AJKaHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUH pal. MeTraH U 3TaH -
IpoCTelIIe NpeCTaBUTENH aJIKaHOB: (pU3MUecKre 1 XUMUYECKHE CBOHCTBA
(peakiuu 3aMeIIeHNs] M TOPEHHST), HAXOXKICHUE B TIPUPO/IE, IOTYUCHHE U
IIPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH pAll. DTHIIEH U MPOMIHIIEH —
IpoCTelIINe NPeCTaBUTENHN alIKEHOB: (pU3nUecKre 1 XUMUYECKHEe CBOHCTBA
(peakiuu rUIPUPOBAHUS, TAJIOTCHUPOBAHUS, THPATAI[H, OKUCIICHHS U
NOJMMEPHU3aIHH), TOTy4YeHHE H TPUMEHEHHE

2.3

Ankanuensl: OyraaueH-1,3 u metunOyraauen-1,3: cTpoeHne, BaxXHeHIIme




XHMHUYECKHe CBOWCTBA (peakuus nonmmmepu3sanun). [lonydenne
CHHTETHYECKOTO KayuyyKa M PEe3UHBI

2.4

AJKUHBI. COCTaB M 0COOEHHOCTH CTPOSHUS, TOMOJIOTHYECKHM PSi.
A1eTUIeH — IPOCTEHIIINI TPEACTABUTENDL AJTKMHOB: COCTaB, CTPOCHHUE,
(u3ryecKre 1 XMMUYECKHE CBOMCTBA (PEaKLIMU THIPUPOBAHNS,
raJOreHMPOBAHUS, THAPATALIMH, TOPCHHUS), TOJy4CHHE U IIPUMCHEHUE

2.5

Apenbl. bensout: cocrtas, ctpoeHHe, PU3NUESCKUE M XUMUYCCKHE CBOMCTBA
(peakiuu raJoOreHUPOBAHUS U HUTPOBAHUS), MOJyYCHUE U TIPUMEHEHHE.
Tonyon: coctaB, cTpoeHue, pU3HUECKUE U XMMUYECKHUE CBOUCTRA (peaKinu
raJOreHUPOBAHUS U HUTPOBAHUS), TIOJIydCHUE U IPUMEHEHHEe. TOKCHYHOCTh
apeHoB. ['eHeTnyeckas CBsA3b MEXKY YIVIEBOAOPOJAAMH, IPUHAUICKAILUMHA K
Pa3IUYHBIM KJIaCCaM

2.6

IIpupoaHbIE HCTOYHUKH YIIIEBOAOPOAOB. [IprupoaHslii ra3 v monyTHsIe
HedTsHbIC Ta3bl. HedTh u e€ npoucxoxaenue. CriocoOs! mepepadboTKu
HeTH: meperoHka, KpeKUHT (TEpMUYCCKUMA, KaTATUTUUSCKHIA), TUPOIIH3.
[TponyxTsl IEpepabOTKN HEPTH, UX IPUMEHEHUE B IPOMBIIIUIEHHOCTH U B
ObITy. KaMeHHBII yroib ¥ MPOAYKTHI €r0 nepepaboTKu

Kncnoponconepmamne OPraHn4CcCKUC COCAMHCHUA

3.1

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METaHOJ M 3TAHOJ. CTPOCHUE,
bu3ryecKre ¥ XMMUYECKHE CBOMCTBA (PEAaKIIUU C aKTHBHBIMH

METaJIaMH, FaJIOTeHOBOIOPOIaMH, FTOPEHHUE), TpUMEHeHHe. BogopotHbie
CBSI3M MEXKIY MOJIEKYJIaMH CIIUPTOB. JleiicTBHe MeTaHOMa U 3TaHOJIa Ha
OpraHu3M 4YesioBeKa. MHOr0aTOMHBIE CIIUPTHI. DTUIICHTIIUKOIb U TJIULEPUH:
cTpoeHue, PU3NIeCKUe U XUMHUYECKHE CBOMCTBA (B3aUMOICHCTBHE CO
HICJIOYHBIMHU METAJIJIAMH, KaY€CTBEHHAsI PEaKIUsi HA MHOTOATOMHBIE
cnupthl). JlelicTBre Ha OpraHu3M 4esioBeka. [[puMeHeHue TiniepruHa u
STUJICHTIIUKOJIS

3.2

@DeHOI: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE M XUMUYECKIE CBONCTBA.
Tokcuanocth penona. [Ipumenenne denoa

3.3

Aunbaerunpl U keToHbl. DopManbieru, aneTaibJAerua: CTPOCHHE,
bu3nUecKrue ¥ XUMHUYCECKHE CBOMCTBA (PEaKI[MK OKUCIICHUS U
BOCCTAHOBJICHHUSI, KAUECTBEHHBIC PEAKI[MH), MOJYYECHHE U IPUMEHEHHUE

3.4

OaHOOCHOBHBIE MpeieNibHbIe KapOOHOBBIE KUCIOTH. MypaBbUHAS U
YKCYCHasl KMCJIOTBI: CTPOEHHE, (PU3HUEeCKHe U XUMUYECKHE CBOWCTBA
(cBoticTBa, 00IIMe AT KiIacca KMCIIOT, PeakIist dSTepru(UKaIim), moayIcHne
nu HpI/IMeHeHI/IG. CTeapI/IHOBaSI " OJICMHOBAA KHUCJIOTHI KaK HpeI[CTaBI/ITeJ'II/I
BBICIINX KapOOHOBBIX KHCIOT. MbIjia KaK CONU BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeHiCTBIE

3.5

CrnoxHnble 3(hupbl KaK TPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['naponns
cioxHbIX 3upoB. XKupsl. 'naponus xupos. [Ipumenenne Kupos.
buonorrnyeckas posb JKUPOB

3.6

VYTieBobl: COCTaB, KiacCH(pHKAIHS yrIIeBOA0B (MOHO-, TH- U
nonucaxapubl). ['r0ko3a — mpoCTeHIINi MOHOCAXapua: 0COOCHHOCTH
CTPOEHUS MOJIEKYJIbI, (pU3HUECKUEe U XUMUIECKHIE CBOWCTBA
(BzaumopeiictBue ¢ ruapokcuaom meau(ll), okucineHrne aMMuadHbIM
pactBopoMm okcua cepedpa(l), BocctaHoBICHHE, OPOKEHHE TIFOKO3BI),
HaXOXX/JICHHE B MPUPOJIe, TPUMEHEHHUE, Oroorndyeckas poib. GOTOCHHTES.
®pyKTO3a Kak n30Mep TIFOK03bI. Kpaxman u nemrono3a Kak IpupoaHbIe
nojaumepsl. CTpoeHre Kpaxmaia U HeJUTros103bl. Du3nyeckie 1 XuMUYecKre
CBOMCTBa Kpaxmaia (FHIpoJin3, KaueCTBEHHAs PEaKIHs C HOJIOM)

A30Tcozlep>1<a1une OpTraHU4YCCKUC COCANHCHUS

4.1

AMHHOKHUCIIOTHI Kak aMm(poTepHble OpraHnyeckue coequHeHus. duznueckue




Y XMMUYECKUE CBOMCTBA aMHHOKHCIIOT (Ha MpUMepe TITUIHHA).
Bbuonornyeckoe 3HaueHe aMUHOKHUCIIOT. IlenTrabl

4.2

Benku kak mpupoIHBIE BEICOKOMOJICKYIISIpHBIE coeanHenust. [lepBuyunas,
BTOPUYHAS M TPETHYHAS CTPYKTypa O0eaKkoB. XMMHUCCKHE CBOMCTBA
OCIIKOB: TUAPOIIN3, JCHATYpAIlMs, KAYCCTBCHHBIC PEAKIINH HA OCIIKH

BBICOKOMOJ'IGKYJ'IHPHBIG COCAUHCHUA

5.1

OCHOBHBIC ITIOHITUS XUMHUU BBICOKOMOJICKYJIAPHBIX COCIIHHGHI/Iﬁ: MOHOMCED,
MMOJIMMEDP, CTPYKTYPHOEC 3BE€HO, CTCIICHb INOJIUMEPU3aALINH, CPCIAHAA
MOJICKYJIdpHas Macca. OcHOBHBIC MCTOABbI CUHTC3a BLICOKOMOJICKYJIAPHBIX
COC,I[I/IHGHI/Iﬁ - NIOJIMMEPpHU3al U ITOJUKOHACHCA S

5.2

OKCHepUMEHTAJIbHBIE METObI U3YUEHUS BELUIECTB U UX MPEBPAILECHUN!
O3HaKOMJIEHHE C 00pa3liaMy IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
m1acTMacc, KayuykoB. [lodydeHre CHHTETHYECKOrO KaydyKa U Pe3UHbI

11-i1 KIIACC

IIpoBepsiembie TpeGoBaHus K pe3yiabraTtam ocBoenuss OOIT

Kox
NpoBepPsiEMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHblie pe3yabTaThl 0ocBoeHuss OOII COO

1

TeOpeTI/I‘leCKI/Ie OCHOBBI XMMHH
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BiianeHne cucreMoi XUMHUYECKHAX 3HAHUM, KOTOpasi BKJIFOYAET:
OCHOBOIOJIATAIONIHE TTOHATHS (XMMUUYECKUI AJIEMEHT, aTOM, DJICKTPOHHAsI
000J104Ka aTOMa, S-, p-, d-3JICKTPOHHBIC OPOUTAIN ATOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIICHUS,
XUMHYECKasl CBSI3b, MOJIb, MOJISIPHAsE Macca, MOJISIPHBIN 00bEM,
KpUCTAITMYECKask PEIETKA, THUITBI XHMUIECKUX PeaKiiii (OKHCINTENbHO-
BOCCTAaHOBUTEJIBHBIE, K30~ U JHIOTEPMHUUYECKHUE, PEAKI[U HOHHOTO
o0OMeHa), pacTBOP, IEKTPOIUTHI, HEAICKTPOIUTBI, ANECKTPOIUTHICCKASI
JUCCOLMALUsl, OKACIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKOU
peaKIMu, XUMHYECKOE PABHOBECHE); TCOPHH U 3aKOHBI (TCOpHsI
ANEKTPOIUTUYECKON auccormannd, [lepnoanuecknii 3axon .M.
MeHnneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3bIK XUMUH, (PAKTOIOTMUECKHE CBEACHUSI O CBOMCTBAX,
COCTaBe, MOJYyYeHUH U 0€30IacCHOM HCIOIb30BAHNN BaKHEHIIINX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKON JESITEIbHOCTH
YeJI0BEKa

1.2

CdopmMupoBaHHOCTbh YMEHHH BBIABIATH XapaKTEPHbIE PU3HAKU U
B3aUMOCBSI3b U3YYCHHBIX [TOHATUHN, IPUMEHATH COOTBETCTBYIOLINE
MOHATUS ITPU ONMCAHUM CTPOEHUS U CBOMCTB HEOPTaHUYECKHUX BEIIECTB U
UX MPEBPALLEHUN; BBIABIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSMH U NPEJCTaBICHUSMHU IPYIUX €CTECTBEHHOHAYYHBIX NTPEIMETOB

13

Biianenue 0CHOBHBIMM METOZAaMU HAYYHOT'O IIO3HAHUS BEILECTB U
XUMHYECKHX SABJICHUH (HAOI0eHNE, U3MEPEHHE, SKCIIEPUMEHT,
MOJICIMPOBAHHE)

14

ChopMHPOBAaHHOCTH YMEHHUH OMPENENATh BAJICHTHOCTh U CTCTICHb
OKHCJICHUS] XHMUYECKUX 3JIEMEHTOB B COSIMHEHUSX PA3IMYHOTO COCTaBa,
BUJI XUMHUECKOH cBs3M (KOBaJICHTHAsI, HOHHAS, METAJUTNYECKasl,
BOJIOPO/IHAS) B COSTUHEHUSX, TUT KPUCTALTHYECKON PEIIETKH
KOHKPETHOTO BelecTBa (ATOMHAs, MOJICKYJISIpHAsl, HOHHAS,
MeTaJTHYecKasi)




1.5

ChopMupoBaHHOCTh YMEHUI OINPENENATh XapaKTep CpPeibl B BOIHBIX
pacTBOpax HEOPraHWYECKUX COCOUHCHHUN

1.6

CdopMupoBaHHOCTH YMEHHS KIACCU(DUIIUPOBATH XUMUYECKHIE PEAKITUH TIO
Pa3TUYHBIM MPU3HAKAM (YHCITY U COCTAaBY PEarnpyroInX BEIIECTB,
TerIoBOMY 3G (HEKTy peakIny, U3MECHEHUIO CTETIEHEH OKUCICHUS
9JIEMEHTOB, 00PATUMOCTH PEAKIMH, YIACTHIO KaTaIr3aTopa)

1.7

ChopMupoBaHHOCTH YMEHHI COCTABIIATH YPABHEHUS PEaKIUil pa3IMyHbIX
THUIIOB, TIOJIHBIE U COKpAILEHHbIE YPAaBHEHUS peaKk1il HOHHOrO 0OMeHa,
YYMTHIBAsL YCIOBUS, IPU KOTOPBIX ITU PEAKLUU UAYT 10 KOHIA

1.8

CdopMupoBaHHOCTH YMEHH TPOBOAUTH PEAKLIUH, TOATBEPKAAIOIINE
KaueCTBEHHBIA COCTaB Pa3IMYHBIX HEOPTraHUYECKUX BEIIECTB,
pacro3HaBaTh ONBITHBIM ITYTEM HUOHBI, TPUCYTCTBYIOLINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIECTB

1.9

CdopMupoBaHHOCTH YMEHHI PaCKPBIBATh CYITHOCTh
OKUCITUTEIbHOBOCCTAHOBUTEIIBHBIX PEAKIIUN TOCPEICTBOM COCTABICHUS
AJIEKTPOHHOTO OajiaHca ATUX PeaKIHii

1.10

CdopMUpoBaHHOCTh YMEHHH OOBSICHATH 3aBUCHMOCTH CKOPOCTH
XUMHYECKON PEaKIMU OT pa3InyHbIX (PakTOpoB

1.11

CdopMUpOBaHHOCTh YMEHHH OOBSICHATH XapaKTep CMEIICHUS
XUMHYECKOT'0 PABHOBECHS B 3aBUCMOCTHU OT BHEUTHETO BO3/ACHCTBUS
(mpunnmn Jle HlaTense)

OO0m1ast 1 HeOpraHM4ecKas XUuMus

2.1

CdopmMupoBaHHOCTh YMEHHI pacKpbIBaTh cMbIcH [leproanyeckoro 3akoHa
.. MenneneeBa 1 JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOLLYIO,
00BSCHUTENIBHYIO ¥ IPOTHOCTHYECKYIO (DYHKIIUU

2.2

CdopMUpOBaHHOCTh YMCHHI XapaKTEPHU30BaTh JICKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKUX 3JieMeHTOB 1-4 nepuonoB [lepuoanueckoil cucreMsl
xuMu4eckux 3memMenToB JI.M. MenaeneeBa, HCHoab3ys MOHATHSA «S-, p-, 0-
AIIEKTPOHHBIC OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBIACHATD
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX
COEIMHEHMH 10 nepuoaam u rpymnmnam [lepuoanueckoil cUCTEMBI
xumuueckux anemenToB /(.M. Mennaeneena

2.3

ChopMHUPOBAaHHOCTh YMEHUI XapaKTepH30BaTh (OMUCHIBATE) OOIIHE
XUMUYECKHE CBOMCTBA HEOPTAHMYECKUX BEIIECTB PA3TMYHBIX KIACCOB,
MOATBEPKJAThH CYIIECTBOBAaHUE T€HETUUECKOM CBSI3H MEXKY
HEOPTraHUYECKUMH BEIIECTBAMU C TTIOMOIIbIO YPAaBHEHUI
COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIINM

2.4

ChopMHUpOBaHHOCTh YMEHHUH YCTAHABIUBATH TPUHAICKHOCTD
HEOPraHMYECKUX BEIIECTB 0 UX COCTaBY K ONPEEIEHHOMY KJIACCY
(rpymme) coenuueHuit (POCThIE BEIIECTBA - METAJUTbI U HEMETAJLIHI,
OKCHJIbI, OCHOBAHHsI, KHCJIOTBI, aM(OTEPHBIE THIPOKCHIBI, COJTH)

2.5

CdopmMupoBaHHOCTh YMEHHMH UCIIOJIB30BATh XMMUYECKYIO CUMBOJIUKY /IS
cocCTaBJIeHUs] (JOPMYJI BEIIECTB M YPaBHEHUH XMMUYECKUX PEaKLuii,
cucrematrueckyro HomeHknarypy (IUPAC) u TpuBnasibHble Ha3BaHHS
OT/ICNIbHBIX HEOPTaHUYECKUX BelecTB (yrapHbIil ra3, yrieKucIblii ras,
aMMHuak, raiméHasi U3BeCTh, Heran€Has U3BeCTb, MUThEBAs COJa, MUPUT U

Apyrue)

2.6

ChopMHPOBaHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATE) OOIIHE
XUMUYECKHE CBOWCTBA HEOPIaHMYECKUX BELIECTB PA3JIMYHBIX KIACCOB,
MTOATBEPIKIATh CYIIECTBOBAHUE T€HETUUECKOU CBSI3M MEXKY
HEOPraHWYECKUMHU BELIECTBAMU C IIOMOILBIO YPaBHEHUMN
COOTBETCTBYIOIIMX XUMHYECKUX PEAKIINM




2.7

ChopMupoBaHHOCTH YMEHUH TJIAHUPOBATH U BBHIIOIHITH XUMUYECKUNA
9KCIIEpUMEHT (pa3iioKeHHe MEePOKCHIa BOJIOPOa B IPUCYTCTBUU
KaTaJln3aTopa, OonpeeIeHue Cpeibl pACTBOPOB BEIIECTB C MOMOILBIO
YHUBEPCAIbHOTO HHAMKATOPA, BIUSHHUE PAa3IMYHBIX (aKTOPOB Ha
CKOpPOCTh XUMUYECKOH peaKiiy, peakliuu HOHHOTO OOMEHa,
Ka4eCTBEHHBIC PEAKLIUH Ha CyIb(at-, KapOOHAT- M XJIOPHI-aHUOHBI, HA
KaTUOH aMMOHUS, pCHICHUC DKCIICPUMCHTAJIBHBIX 3a/1a4 110 TECMaM
«Mertams» 1 «HemeTasis») B COOTBETCTBUH C ITPABHIAMHU TEXHHKU
0€301acHOCTH MpH OOPAIIEHUH C BELIECTBAMHU H Ja00paTOPHBIM
000pyI0BaHUEM; TIPEICTABIATH PE3YJIbTAThl XUMUYECKOTO SKCIIEPUMEHTA
B ()OpMe 3arncH YpaBHEHUI COOTBETCTBYIOIINX PEaKIMN 1
(GbOopMyIMPOBATH BEIBOJIBI HA OCHOBE ATUX PE3YJILTATOB

2.8

CdopmMupoBaHHOCTH YMEHHI COOIIOATH MPABUIIA MTOJIH30BAHHUS
XUMHUYECKON MOCy10i 1 TabopaTopHBIM 000PYI0BAaHUEM, & TAKKE
npaBuja oOpalieHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU 110
BBITNIOJTHEHHIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTEPU30BaATh XUMUYECKUE TIPOIIECCHI,
JeKale B OCHOBE MPOMBIIIIEHHOTO MOTYYEeHUS CEPHON KUCIIOTHI,
aMMUaKa, a Takke COPMUPOBAHHOCTH MPEJCTABICHUN 00 00X
HAYYHBIX IPUHLHUIAX U SKOJIOTHYECKUX MPoOIeMax XUMHUUECKOTO
MIPOU3BOJICTBA

XUMHS U KU3Hb. PacuéThl

3.1

CdopMUpoBaHHOCTH MPEICTABICHUN O XUMUYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIU XMMHUU B IO3HAHHUHU SBJICHUIN
MPUPOJIBI, B JOPMUPOBAHUHU MBIIIICHUS U KYJIbTYPbI JIMYHOCTH, €&

(G yHKIIMOHATBHON IPaMOTHOCTH, HEOOXOIUMOI JIIs peIIeHUs
MPaKTUYECKHUX 3a/1a4 U IKOJIOTHYECKH 00O0CHOBAHHOTO OTHOIIICHHUS K
CBOEMY 3/IOPOBBIO U IPUPOJTHOM cpejie

3.2

CdopMUpOBaHHOCTh YMCHHUI KPUTHICCKU aHAITU3UPOBATH XUMHUYECKYIO
UH(OPMAIIHIO, TOJTyYaeMYIO U3 Pa3HbIX HCTOYHHKOB (CpeCcTBAa MacCOBOM
KOMMYHHKAIMH, CeTh IHTEpHET U Apyrue)

3.3

ChopMupoBaHHOCTh YMEHUHN COOJIIOIATh MTPAaBUIIa SKOJIOTHYECKU
11€J1€C000Pa3HOr0 MOBEACHUS B OBITY M TPYIOBOW JEATENHOCTH B LIETISAX
COXPaHEHMsI CBOETO 3JI0POBbsI U OKpYXKaroIllel MPUPOJIHOM cpeibl

3.4

Oco3HaBaTh OITACHOCTD BOSI[GfICTBHH Ha JXUBBIC OPTraHU3MbI
OHpe,I[CJ'IéHHBIX BCIICCTB, ITOHKUMAas CMBICJI ITIOKA3aTCIIA HI[K, IIOACHATH Ha
nmpumMepax CIIOCOOBI YMCHBIICHHUA U MMPECAOTBPAIICHHA UX BPCIHOT'O
BOSI[GIZCTBPIH Ha OPraHu3M YCJIOBCKaA

3.5

ChopMupoBaHHOCTh YMEHHUH POBOJUTH BEIUMCIIEHUS C UCTIOIb30BaHUEM
MOHSITUSI «MaccoBas JI0JIs BEIIECTBA B PaCTBOPE», 00BEMHBIX OTHOILIEHUH
ra3oB IIPU XMMUYECKHUX PeaKkIUsaX, MacChl BEIIECTBA MM 00bEMA ra3oB 10
U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WU 00BEMY OJTHOTO U3
YUYacCTBYIOUIMX B pEeaKLMH BEILECTB, TEMI0BOro 3ddekra peakinu Ha
OCHOBE 3aKOHOB COXPAaHEHHUs MacChl BELIECTB, IPEBPALLEHUS U
COXpaHEHMsI SHEPIruu

IIpoBepsiemble 3J1eMeHTHI COAEPKAHMUS

Kon

IIpoBepsiemMble 3JIeMEHTbI CO/IEP/KAHUSA

TCOpeTquCKHC OCHOBBI XUMHH

11

XUMHUYECKUH AIeMEeHT. AToM. SIIpo aTomMa, H30TOMbI. DIEKTPOHHAS
000J104Ka. DHEpreTuYecKrue ypOBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, P-




, d-31emenThI. OCOOEHHOCTH paclpeeNieHUs SICKTPOHOB IO OPOUTAISIM B
aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHUOIOB. DIICKTPOHHAS
KOH(UTrypauus aTOMOB

1.2

Ilepuoanueckuii 3akoH u [leproanueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CBs3b epuoinueckoro 3akona u [lepuonnueckoi
CHUCTEeMBbI XUMHUYeCKuX 35ieMeHToB J[.1. MeHieneeBa ¢ COBpEMEHHOM
TEOpHEH CTpOEHUsI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHUYECKHUX AJIEMEHTOB M 00Pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BEIIECTB
0 TPyIIaM U nepuojaM. 3Hau€HUE NMEPUOINUECKOr0 3aKOHA B Pa3BUTUHU
HayKH

1.3

Crpoenue BelecTBa. XMMHUUECKas CBsA3b. BUIbI XUMHUECKOU CBSI3U
(koBayeHTHAsI HETIOJISIPHAS U TOJISIpHAsl, HOHHAs, MeTaiutnieckas). VoHbI:
KaTHOHBI M aHUOHBI. MeXaHU3Mbl 00pa30BaHUs KOBAJEHTHOW XMMUYECKOM
cBsi3u (OOMEHHBIH U JOHOPHO-aKIENTOPHbII). BomoponHas cBs3b

1.4

BanentHocts. DnekTpooTpunareabHOCTh. CTENeHb OKUCICHUS

1.5

BCH_IGCTBa MOJIEKYJIIPHOI'O 1 HEMOJICKYJIIAPHOI'O CTPOCHUA. 3aKoH
IIOCTOAHCTBA COCTaBa BCUICCTBA. Tunel KPpUCTATNIMYCCKUX peH_IéTOK.
3aBHCUMOCTh CBOMCTBA BCIICCTB OT THUIIA KpHCT&J’IJ’IH‘IGCKOﬁ peH_IéTKI/I.
ITousrue o JUCIICPCHBIX CUCTCMAX. HctuHHBIC 1 KOJJIOMAHBIC PACTBOPLI.
MaccoBas J0JIs1 BEIICCTBA B PACTBOPC

1.6

Knaccugukanus Heoprannyecknx coeannenunii. Homenkmnarypa
HEOPraHUYECKUX BEIIECTB

1.7

Xumuaeckas peakmust. Kitaccupukamnuss XAMIYIECKUX PEaKIHi B
HEOPraHWYECKOW M OpraHUuYeCKON XMMUU. 3aKOH COXPAHEHUSI MACChI
BEILIECTB, 3AKOH COXPAHEHUS U PEBPALEHUS SHEPTUH [IPH XUMUYECKHX
peaKIusIxX

1.8

CKopocThb peakiuy, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX (PaKTOPOB

1.9

OO6parumbie peakiuu. XuMu4deckoe papHoBecue. MakTopsel, BIUSIONINE HA
COCTOSIHAE XUMHU4YeCcKoro papHoBecud. [Ipuniun Jle [llarense

1.10

OnekTponauTnueckas aquccouuanus. CuiabHbIE U cl1a0ble 3JIEKTPOIUTHI.
Cpenla BOJHBIX pacTBOPOB BELIECTB: KHUCasl, HEUTpabHasl, I1eJI0YHAs.
Peakuin nvoHHOrO OOMEHa

1.11

OKHCIUTEIBFHO-BOCCTAaHOBUTEIBHBIC pCaKknn

Heoprannueckas xumust

2.1

Hewmeramnsl. [Tonoxenue Hemeramuio B [lepuoanueckoit cucreme
xuMuyeckux snemeHToB J[.M. MenneneeBa u 0COOEHHOCTH CTPOEHUS
aTroMoB. PHU3HUYECKHE CBOMCTBA HEMETAIJIOB. AJUIOTPONHS HeMeTaioB (Ha
npuMepe KUCJIopoa, cepsl, hocdopa u yrieposa)

2.2

XUMHUYECKHE CBOWCTBA BaXKHEHIITNX HEMETAIOB (TaJIOTeHOB, CEPhI, a30Ta,
docdopa, yriaepoa u KpeMHHS) U UX COeTUHEHHH (OKCHIOB,
KHCITOPOICOIEPKAIIMX KKCIIOT, BOJOPOAHBIX coequHeHwid). [Ipumenenme
BaXHEHITNX HEMETAJIOB U X COCINHEHHNH

2.3

Meramnsl. [Tonoxenue meramios B [leproandeckoi cucTeMe XMMUYECKUX
anemenToB J.W. MenneneeBa. OcoOEHHOCTH CTPOEHUS JIEKTPOHHBIX
000J104eK aTOMOB MeTauIoB. O0mue Gpu3nuecKue cBOiiCTBa METAJIIOB.
CruiaBbel METAJUIOB. DJIEKTPOXUMUYECKHUN PsAJT HAIPSHKEHUN METAJUIOB

2.4

XUMHYECKHE CBONCTBA BAKHEHUIIIMX METAJUIOB (HATPHM, KM, KaJIbIUH,
MarHui, aJJFlOMUHUHN, [IUHK, XPOM, JKEJIe30, ME/Ib) U UX coenuHeHuid. OOmme
CrocoObI MOJTyYeHHsI METAITOB. [[priMeHeHne METaIOB B OBITY U TEXHUKE

2.5

I'eneTnueckas CBSI3b HCOPTaHNYCCKUX BCIICCTB, IIPUHAAJICIKAIINX K
Pa3IMYHBIM Kj1acCaM

XUMHS U )KU3Hb




3.1 Ponp xumMun B 00ecieueHU 3KOJIOTUIECKOM, YHEPTETUUECKOM 1 MUIEBOM
0e30MacHOCTH, pa3BUTUU MeAULIUHBI. [IoHATHE 0 HAYYHBIX METOAAX
MO3HAHUS BEUIECTB U XUMUYECKHX PEAKIUN

3.2 [IpencraBnenus 00 0OMKX HAYYHBIX MPUHIIAIIAX TPOMBIIIUICHHOTO
MOJIYYCHHA Ba)KHEUINX BCIICCTB. YemoBek B MHPC BCUICCTB U MaTepI/IaJIOB:
Ba)KHEHUIIIME CTPOUTEIIBHBIC MaTePHaJIbl, KOHCTPYKIIMOHHBIC MaTEPHAIBI,
KpacCKH, CTCKJIO, KEpaMUKa, MaTCpUualibl I 3JICKTPOHUKH, HAHOMATCPUAJIbI,
OpraHU4eCcKre M MUHEpaIbHbIC YI0OpeHHUs

3.3 XHUMHS U 310pOBbE YEIOBEKA: ITPaBUiIa UCII0JIb30BAHUS JICKAPCTBEHHBIX
IpenapaTos, IpaBuiIa 6€3011aCHOI0 UCIOJIb30BaHMs IPENapaToB ObITOBON
XUMUH B IIOBCETHEBHOM KU3HU

IIposepsiembie Ha EI'D mo xuMum Tpe00OBaHuA K pe3yJbTaraM

ocsoernust OOII COO
Kon IIpoBepsiemble TpeOOBaAHUSA K NMPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
NMPOBEPAEMOro OoI1 COO
pe3yJbTara
1 Brnasenue cucteMoll XMMHUECKHUX 3HAHUHM, KOTOpasi BKIIIOYAET!
1.1 OCHOBOITOJIATAOIIME MOHATHUS (XMMHUYCCKHI SJIEMEHT, aTOM, U30TOIIBI,

9JIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIE OPOUTATIM AaTOMOB,
OCHOBHO€ U BO30YKJIEHHOE COCTOSTHUE aTOMa, UOH, MOJIEKYJIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENILHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKas
CB#3b (O- U T-CBsI3b, KPATHBIC CBSI3H), THOPUAM3AIINS aTOMHBIX OpOHTAJICH,
KpUCTAJTIMYECKasl peéTka, MoJib, MOJISIpHasi Macca, MOJISIPHBIN 00BEM,
MOJISIpHAST KOHIIEHTPAIHS, PacTBOPBI (HCTUHHBIC, TUCTICPCHBIC CUCTEMBI),
KPUCTAIJIOTHAPATHI, YIIIEPOIHBIN cKeneT, PyHKIMOHAIbHAS TPYyIIa,
paauKai, u30Mepsbl, CTPYKTypHas popmyiia, u3oMmepust (CTpyKTypHas,
reomeTpuyieckas (IKc-, TPaHCU30MEPHsI), FTOMOJIOTUIECKHUIT PsiII,
TOMOJIOTH, YTJIEBOJOPO/IbI, KUCIOPOA- U a30TCOEpIKAIINE COETMHEHUS,
OMOJIOTMYECKH aKTHBHBIC BelecTBA (YIJIEBOIBI, JKUPHI, OCIIKK), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BEHICOKOMOJIEKYJISIPHBIE COSAMHEHUS,
KPEKHHT, pU(OPMUHT, TUIIBI XUMUYIECKUX PEaKInii (OKUCIUTETBHO-
BOCCTAaHOBUTEJIBHBIC, K30~ U SHIOTEPMHUUECKHUE, PEAKIIUU HOHHOTO
oOMeHa, TOMO- U TeTeporeHHbIe, 00paTHUMbIE M HEOOpPATUMBIE), pacTBOP,
AJIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, DJIEKTPOITUTHUECKAS JUCCOLIUAIIHS,
CTENEHb JUCCOIMAIMU, OKUCIUTENb, BOCCTAHOBUTEND, SJIEKTPOIIH3,
CKOPOCTh XUMUYECKOHN peaKiiy, XUMHUIECKOE PaBHOBECHUE)

1.2 TEOPHUH U 3aKOHBI (TCOPHUSI XUMHYECKOTO CTPOCHHSI OPraHUUECKUX BEIIECTB
A.M. BytiepoBa, Teopus 31EKTPOIUTUYECKON TUCCOLMAIINH,
IMeproanyeckuii 3akon JI.11. MeHaeneeBa, 3aKOH COXpaHEHHS MacChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH A3BIK XUMHUH, MUPOBO33PEHUECKUE
3HaHUA, JIEKAILME B OCHOBE IIOHMMAaHU IPUYMHHOCTHA U CUCTEMHOCTHU
XUMUYECKHX SBJIICHHU, COBPEMEHHBIE NPEJCTABICHUS O CTPOCHUN
BEILIECTBA HA ATOMHOM, MOJIEKYJISIPHOM M HaJIMOJIEKYJIIPHOM YPOBHSIX

1.3 MPEJCTABICHUS 0 MEXaHU3MAaX XUMHYECKUX PEAKIUM,
TEPMOJMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTAX UX IIPOTEKAHUS,
0 XMMHUYECKOM PaBHOBECHUH, JUCIIEPCHBIX CUCTEMaX

14 (I)&KTOJ'IOFI/ILICCKI/IC CBEJICHUS O CBOMCTBAX, COCTaBe, MOJIYYCHHUH U
0€e30I1aCHOM HCIIOIL30BAHUN BaXKHEHITHNX HCOPraHN4YCCKUX "
OpTaHU4YCCKUX BCIUICCTB B 6LITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCJIIOBCKA

1.5 00IIIMe HayYHbIC PUHIIUIIBI XUMHYECKOTO MTPOM3BOICTBA (Ha pUMepe
IPOM3BOJICTBA CEPHOI KMCIOTHI, aMMHAaKa, METAHOJIa, IepepadOTKU
HedTH)




CdopMUpOBaHHOCTH YMEHHIA BBISIBIISITh!

2.1

XapaKTepHbIEe MPU3HAKU U B3aUMOCBSI3b U3YUCHHBIX MMOHATHH, IPUMEHSITh
COOTBETCTBYIOIINE MOHSITHS IIPU OMMCAHUU CTPOCHUS U CBOMCTB
HEOPraHMYECKUX M OPraHMYeCKHUX BEHIECTB U UX MpEBpalleHui

2.2

B3aMMOCBS3b XMMHUUYECKUX 3HAHUM C MMOHATUSIMU U npeaACTaBJICHUAMU
APYyrux mpeamMeToB I 0oJiee 0CO3HAHHOI'O MOHUMAaHUS U 00BICHEHHS
CYIITHOCTHU MAaTCPHUAJIBHOI'O CIMHCTBA MHUPa

CdopMUpoBaHHOCTH YMEHHMSI HCIIOJIb30BATh.

3.1

HAaMMEHOBAHMS XUMHYECKUX COCMHEHUN MEXKyHAPOIHOTO COI03a
TEOPETHYECKOM U MPUKIIATHON XUMHUH M TPUBHAJIbHBIC HA3BaHUS BEIIECTB,
OTHOCSIIIIUXCS K U3YUYEHHBIM KJIACCaM OPTaHMYECKUX U HEOPTAaHUUECKUX
COCIMHEHUN

3.2

XUMHUYECKYIO CUMBOJIMKY JJIs1 COCTaBICHHS (POPMYII HEOPraHHYECKUX
BEIIECTB, MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U
CKEJICTHBIX) ()OPMYJT OPraHUYECKUX BEIECTB

CdopMupoBaHHOCTH YMEHHUSI KJIACCU(DUIIUPOBATD:

4.1

HEOPraHMYEeCKUE BELECTBA, CAMOCTOSTEIbHO BEIOMPAaTh OCHOBAHUS U
KPUTEPUH I KJIACCU(UKALUY N3YYaeMbIX XUMHUUECKUX O0BEKTOB

4.2

OpraHUYECKHE BEILEeCTBa, CAMOCTOSATENIbHO BHIOUPATh OCHOBAHUS U
KPUTEPUH I KJIACCU(PUKALUY U3YYaeMbIX XUMHUECKUX O0BEKTOB

4.3

10 pa3JIMYHBIM pU3HaKaM (YHCIY M COCTaBY pearupyroIinX BEIIECTB,
TerIoBoMY 3 (HEKTy peaKIuy, U3MCHCHHUIO CTEIICHEH OKMCIICHUS
9JIEMEHTOB, 0OPATUMOCTH PEAKIHH, YIACTHIO KaTaIM3aTopa)

CdopMupoBaHHOCTH YMECHHSI XapaKTEPHU30BaTh MICKTPOHHOE CTPOCHHE
aToMOB (B OCHOBHOM ¥ BO30Y>KJIEHHOM COCTOSIHUHM) M HOHOB XMMHUYECKUX
anemeHToB 1-4 nepuonos [lepuoguueckoit cucremsr .M. Menzaeneesa u
UX BAJICHTHBIC BO3MOYKHOCTH, UCIIONIB3YsI MOHATHS S-, P-, 0-3JIEKTPOHHBIE
OopOUTaJIH, SHEPTETUUECKUE YPOBHU

ChopMupoBaHHOCTb YMEHHUS O0BSICHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU COSAMHEHU 110
[IEpUOJIaM U IpyIIaM

ChopMHUPOBAHHOCTH YMEHUS COCTABJISITH YPABHEHUSI XUMHUECKUX
peaKuuid U pacKpbIBaTh UX CYIIHOCTH!

7.1

OKHCIIUTCIBHO-BOCCTAaHOBHUTCIIBHBIX peaKuMﬁ MMOCPCACTBOM COCTABJICHUA
SJICKTPOHHOI'O OanaHca dTUX peaKI_II/Iﬁ

7.2

YpaBHEHUS pEaKLMii pa3InYHbIX TUIIOB; ITOJIHBIE U COKpAIlCHHBIE
YpaBHEHHUS peakluii HOHHOTO OOMEHa, YUUThIBasi YCIOBHUSI, IPH KOTOPHIX
9THU PEAKLUU UAYT 1O KOHIA

7.3

peaKIuii THIpoNIH3a, peakiinii KOMIUIEKCO0Opa3oBaHus (Ha MprUMepe
THIPOKCOKOMIUIEKCOB ITHHKA U aTFOMUHHS)

ChopMHUpPOBAHHOCTH YMEHUS TTOITBEPIKIATh:

8.1

Ha KOHKPETHBIX IpUMepax XapakTep 3aBUCUMOCTH PEAKIIMOHHOMN
CIIOCOOHOCTH OPTaHUYECKUX COEIMHEHUHN OT KPaTHOCTHU U THUIIA
KOBAJICHTHOM CBsI3H (G- U T-CBSA3M), B3aUMHOTO BIIUSIHUSL ATOMOB M TPYIII
aTOMOB B MOJIEKYJIaX, a TAKXKe OT OCOOCHHOCTEHN pealln3alui pa3IuuHbIX
MEXaHU3MOB ITPOTEKAHMsI PEaKIIUH

8.2

XapaKTEPHBIC XUMHUYCCKUEC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIUMUA
SKCIICPUMCHTAMU U 3aITUCAMU ypaBHeHPIfI XUMHUYCCKUX peaKuHﬁ

CdhopMHPOBaHHOCTh YMEHUS XapaKTEPHU30BATh COCTAB M BAKHEHIITHE
CBOMCTBA BEILIECTB, ITPUHAICKAIINX K ONPEACIIEHHBIM KaccaM 1
rpyImaM CoeMHEHHUH (POCThIE BEIIECTBA, OKCU/IBI, THAPOKCHIBI, COJIH;
YIIEBOIOPOABI, MPOCTHIE YPUPHI, CIUPTHI, PEHOIBI, ANBIACTUIbI, KETOHBHI,




KapOOHOBBIC KHCIIOTHI, CJIOKHBIC d(UPBI, JKUPBI, YTIICBObI, aMHIHBI,
AMHHOKHUCIIOTHI, OCITKH)

10

ChopMupOBaHHOCTh YMEHHUS IPOBOIUTH PACUETHI 10 XUMHUECKUM
bopMysam U ypaBHCHUSAM XUMHUYCCKUAX PEAKIUI C UCIIOTb30BaHUEM
(UBHYECKUX BEIINYMH:

10.1

Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKIHH, €CIH OTHO M3
HCXOJHBIX BEUIECTB IAHO B BUJIE PACTBOPA C ONPEAEIEHHON MacCOBOM
JI0JIel pacTBOPEHHOTO BEIECTBA MJIH JIAHO B U30bITKE (MMEET IMPUMECH)

10.2

MacCcOBOW MM 00BEMHOM JI0JIH, BBIX0JIa MMPOJYKTA PEAKIIUU

10.3

TeII0BOTO 3¢ (deKTa peakiui

10.4

00BEMHBIX OTHOILIEHWI Ta30B

10.5

10 HaAXOXXIACHHUIO XHUMHYECKOM q)OpMy.TIBI BCIIECTBa

11

Bianenue cucremoii 3HaHUN 0 METOAaX HAYYHOI'O TTO3HAHUS ABJICHUMN
MPUPO/IbI, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHHE MPUMEHSTh
9TH 3HAHMS TPH SKCIEPUMEHTATPHOM HCCIICIOBAaHUH BEIIECTB U TSI
O0OBSICHEHUS! XUMUYECKUX SIBJICHUHM, UMEIOIIUX MECTO B MPUPO/IE,
MIPaKTUYECKON JIEATEILHOCTH YEJIOBEKA U B MIOBCETHEBHOM KU3HU

12

ChopMHUPOBaHHOCTh YMEHHS TPUMEHSTH (MCIIOIB30BaTh) 3HAHUS O
COCTaBE M CBOMCTBAxX BEUIECTB JJIsl SKCIIEPUMEHTAIBHOU MPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN MPOTEKAaHU XUMHUYECKHX
peaklMii ¥ MPOrHO3UPOBAHUS BO3MOKHOCTEH X OCYLIECTBICHUS;
CHUCTEMHBIEC XUMUYECKUE 3HAHUS JJI1 OOBSICHEHUS U TPOTHO3UPOBAHUS
SBJICHUN, UMEIOLINX €CTECTBEHHOHAYUYHYIO IIPUPOLY; U1l IPUHATUS
TPaMOTHBIX PEIICHUI MTPOOJIEM B CUTYAITUSX, CBSI3aHHBIX C XUMUEH

13

ChopMupoBaHHOCTh YMEHHUS IUIAHUPOBATh U MPOBOAUTH XUMUYECKUNA
9KCHEPUMEHT (ITOJTyUYeHHE U U3yUEHHE CBOMCTB HEOPraHMUECKUX U
OpPraHMYECKUX BEIIECTB, KAUECTBEHHBIC PEAKLIUH YIIIEBOIOPOIOB
Pa3IMYHBIX KJIACCOB M KHCIOPOACOACPKAIINX OPTaHMYECKUX BEIIECTB,
pelIeHne SKCIePUMEHTAIBHBIX 3a/1a4 110 PacliO3HaBaHUIO HEOPraHUYECKUX
Y OPraHUYECKHUX BEILIECTB) C COOJIOICHUEM MTPABUII OE30I1aCHOTO
oOpalleHHs ¢ BEIeCTBAMU 1 J1a0OPaTOPHBIM 000PYIOBaHUEM,;
(bopMyITHpOBATH IETTN UCCIIEIOBAHUS, TIPEACTABIATH B pa3IUIHON (hopme
pe3ysbTaThl SKCIEPUMEHTA, AHATU3UPOBATh U OLIEHUBAThH MX
JIOCTOBEPHOCTb

14

CdopMupoBaHHOCTb YMEHHSI OCYIIECTBIATH LIeJICHAMPABICHHBINA TOUCK
XUMHUYECKON MH(DOPMALIUK B PA3THYHBIX UCTOYHHUKAX (HaydHAas U y4eOHO-
Hay4yHas JIMTeparypa, CpelicTBa MaccoBOi nHpopMaluu, cetb UHTEepHET U
JpyTrHe), KPUTHYECKU aHATU3UPOBATh XUMUIECKYIO HH(POPMAIIHIO,
nepepabaTbiBaTh €€ U UCMOJIB30BaTh B COOTBETCTBUU C IMOCTABICHHOMN
y4aeOHOM 3amaueit

15

ChopMupoBaHHOCTh YMEHHUS IPOTHO3UPOBATh, aHATU3UPOBATh U
OIICHUBATh HH(POPMAIIUIO C MO3UITUHN IKOJIOTHIECKON 0€301acCHOCTH
HOCJIEICTBUM OBITOBOI U POM3BOJICTBEHHOM IEATEIBHOCTH YENOBEKa,
CBSI3aHHOM C 1epepaboTKON BEUIeCTB; CPOPMUPOBAHHOCTh YMEHHM
OCO3HABaTh OMACHOCTb BO3AECUCTBHS HA KUBBIE OPIraHU3MbI ONPEIECIEHHBIX
BCIICCTB, IOHUMas CMBICJI I1I0KAa3aTEIA HpC}IGJ’IBHOﬁ )IOHyCTHMOﬁ
KOHIIEHTPALIUH, U TIOSCHATh Ha IPUMepax CoCcOObl yMEHBIICHUS U
MPEIOTBPALICHHS MX BPEIHOTO BO3JAEMCTBHSI Ha OPraHU3M YeJOBeKa

IlepeyeHb 3JIEMEHTOB COACPKAHUSA, IPOBEPSIEMbIX HA ¢ITUHOM

TrocyiapCrB€HHOM IK3aMCHEC 110 XUMHWHU

Kon

IIpoBepsiemble 3JIeMEHThI CO/IEPKAHUS




TeopeTnyecknue OCHOBbI XUMUHU

11

Ctpoenue BemectBa. CoBpeMEHHAsi MOAENb CTPOCHUS aTOMA.
Pacnpenenenue 351eKTPOHOB 0 SHEPreTUYECKUM YpOoBHsM. Kitaccudukarms
XUMHYECKHX 3JIeMEeHTOB. OCOOEHHOCTH CTPOEHHUS SHEPTeTHUECKUX YPOBHEH
aTOMOB S-, p-, d-3;teMeHTOB. OCHOBHOE M BO30YXIEHHOE COCTOSIHUS aTOMOB.
OnekTpoHHas KoHuUrypauus aroma. BajieHTHbIE 2JIEKTPOHBI

1.2

Ilepuoanueckas cucrema xumMuueckux sneMeHToB .M. Menneneesa.
®usnyeckuit cMbica [lepuoanueckoro 3akona [[.1. Menneneesa. [Ipuunnbl
Y 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB JIEMEHTOB M UX COCAMHEHUH 110
nepruojiaM U rpymmnaM. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX
BEIIECTB, BOJOPOAHBIX COCIMHEHHM, BBICIIUX OKCUIOB M THJIPOKCHIOB

1.3

BanmenTHOCTS. BJICKTpOOTpI/IHaTeJIBHOCTB. CreneHb OKHUCIICHUS

1.4

Bubl XuMHU4eCKOM CBSI3U (KOBaJCHTHASI, HOHHASI, METAJIHNYECKasi,
BOJIOPOJIHAs) U MEXaHU3MBbI e€ 00pa3oBaHus. MeXMOEKYISIpHbIC
B3auMOJIeCcTBUSA. BelecTsa MOIEKYISIPHOIO U HEMOJIEKYJIIPHOTO
cTpoeHus. THUIIBI KPUCTAUNINYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEILECTB OT TUIA KPUCTAJUINYECKON PEIIETKU

1.5

Xumunyeckas peakuus. Kiiaccupukanus XuMHYECKUX PEeaKIIvii B
HEOPTraHWYECKON U OPraHUYECKON XMMHUH. 3aKOH COXPaHEHUS MacChl
BEILIECTB

1.6

CKopocThb peakiuy, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX (PaKTOPOB

1.7

TennoBbie 3¢ (eKTh XUMUYECKHUX peakiuil. TepMoXuMHYECKHE YpaBHEHHS

1.8

OO6parumeble peakuuu. XuMu4eckoe paBHoBecue. PakTopbl, BIUSAIOIINE HA
CcOCTOsIHME XUMHU4IecKoro pasHosecus. [Ipunnun Jle [larense

1.9

DneKkTponuTHIecKas aucconuarus. CHUIbHBIE U CJIa0bIe SJIEKTPOJIHUTHI.
Cpena BOAHBIX PaCTBOPOB BEILIECTB: KUCas, HEUTpalbHas, MIEI0YHAas.
Crenens gucconuanuy. Peakuyu HoHHOTO 0OMeHa

1.10

I'mpponns coneit. oHHOE Npou3BeneHne BOAbl. BoIopOaHBIN IOKa3aTesnb
(pH) pactBopa

111

CriocoObI BeIpaXKeHHS KOHIICHTPALUU PACTBOPOB. MaccoBast 1O
pacTBOPEHHOIO BELIECTBA, MOJISIpHAs KOHLEHTpauus. HacblieHHble u
HEHACBIIICHHBIE PACTBOPHI, PACTBOPUMOCTh. Kpucramuioruaparsl

1.12

OKHCTUTENbHO-BOCCTAHOBUTENbHBIEC peakiuu. [loBesieHre BemecTB B
cpenax ¢ pa3HbIM 3HaueHueM PH. MeTobl a5ekTpoHHOTO Oaanca

1.13

DNEKTPOJIN3 PACTBOPOB U PACIIABOB COJIEH

OCHOBBI HeOpFaHquCKOﬁ XUMHNHN

2.1

Knaccudukanus Heoprannueckux coeauHenuii. Homenknartypa
HEOPraHWYECKHUX BEILIECTB

2.2

XUMHUYECKHE CBONCTBA BAKHEHUIIIMX METAJLIOB (HATPHM, KW, KaJIbIUH,
MarHuii, aTFOMUHHUM, IIMHK, XPOM, JKEJI€30, MEJb) U UX coeanHeHuii. Oomme
CIOCOOBI MOJYUYECHUS] METAJIJIOB

2.3

XUMHUYECKHE CBOMCTBA BXKHEHIITNX HEMETAJIOB (TaJIOTeHOB, CEPhI, a30Ta,
docdopa, yriaepoa 1 KpeMHHS) U UX COeTUHEHHN (OKCHIOB,
KHCIIOPOJICOIEPKAIIMX KMCIIOT, BOJOPOIHBIX COCAMHEHHN)

2.4

I'eneTmueckas cBSI3b HCOPTaHNYCCKUX BCIICCTB, IMPUHAAJICIKAIINX K
Ppa3JIMYHbIM KjIaCcCaM

2.5

Nnentudukanys HeopraHnueckux coeqnHeHni. KauecTBeHHbIE peakIuy Ha
HEOPraHWYECKHUE BEIIECTBA U MOHBI

OCHOBBI OPraHUYECKON XUMUHU

3.1

OCHOBHBIE TIOJIOXKEHUSI TEOPUHA XUMUYECKOTIO CTPOCHUSI OPraHUYECKUX
coenquHeHnil A.M. bytnepoBa. YriaepoaHblil CKeNeT OpraHuuecKon
MOJIEKYJIbI. KpaTHOCTh XUMUYECKOW CBSI3H, G- U TT-CBSI3H, SP°-, SP2-, SP-




ruOpuIu3auy opouTaIei aTOMOB yriepoaa. 3aBUCUMOCTh CBOWCTB
BEUIECTB OT XUMHUYECKOI0 CTPOCHU MOJIeKy1. ['oMonoru. I'omonornueckui
psn. M3omepus u uzoMepsl

3.2

[TonsiTue o pyHKIIMOHANBHOU rpyrie. OpueHTamoOHHbIC 3P hEKTH
3aMECTUTENICH

3.3

[Ipencranenue o kinaccudukanuy opranndeckux Bemiects. Homenkiarypa
OpPraHUYeCKUX COCIMHCHHUN (CHCTeMaTH4eCKas) ¥ TPUBHAJIbHBIC Ha3BaHUS
BAKHEHIIMX MPEJICTABUTENIEH KJIACCOB OPraHUYECKHUX BEIIECTB

3.4

CB0oOOIHOpagMKaIbHBINA M MOHHBIM MexaHu3Mbl peakiuu. [lonsarue o
Hykieodwie u anexkrpoduie. [IpaBmio MapkoBuukosa. [IpaBmiio 3aiiiieBa

3.5

AnkaHbl. XMMHUYECKHE CBOMCTBA AJIKAHOB: TAJIOTEHUPOBAHUE,
JIETUIPUPOBAHNE, TEPMUUYECKOE PA3JIOKEHHUE, KPEKUHT, N30MEpHU3allts,
ropenue. [Tonyuenue ankanoB. [uknoankansl. Cnenndurka cBoiicTB
IUKJIOAIKAHOB C MaJIbIM pa3MepoM LHKJA. Peakuuu nprucoeuHeHus 1
paaMKaJIbHOIO 3aMEILICHUS

3.6

Ankensl. XUMHUYECKHE CBOMCTBA: PEAKIIMU TPHCOCTMHEHUS
(raymoreHupoBaHue, TUAPUPOBAHKE, THAPOTATIOTEHUPOBAHUE, THAPATAIIN),
TOPEHHsI, OKHCIICHHS U MOJMMepHu3aun. [[poMbIlieHHbIe 1 1a00paTOpHBIE
CH0COObI OJTyYEHUS AJIKEHOB

3.7

Ankanuensl. XMMUYECKHE CBOMCTBA aJIKaJUEHOB. peaKLUU IPUCOETUHEHNUS
(runpupoBaHue, TaJIOrCHUPOBAHKE), TOPEHUS U TOJIUMEPH3ALIUH.
ITony4yenue ajkagueHoB

3.8

AnknHbl. XMMUYECKUE CBOWCTBA. PEAKLUHU IIPUCOCIUHEHUS
(rajoreHupoBaHue, THAPUPOBAHKE, THAPATALHS, THAPOTaIOreHUPOBAHHKE)
KaK croco0 MOoJIy4eHus IOJIUMEPOB U IPYTUX MOJIE3HBIX MPOYKTOB.
Peaknnn 3amemenus. I'openne aneTuiieHa Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOTO IUIAMEHU JJI CBAPKHU U PE3KU METAJUIOB.
IIpuMeHeHue aleTuieHa

3.9

Apenbl. XuMHYECKHE CBOICTBA OCH30JIa: PeaKIMu 3JIEKTPOPUILHOTO
3aMeIleHHUs, TPUCOeIMHeHHs (THAPUPOBaHKE, raJIoTCHUpOBaHue). Peakuus
ropeHus. OcoOeHHOCTH XMMHUECKUX CBOMCTB Tonyona. [Tomyuenue
6ensona. OCOOEHHOCTH XUMUYECKUX CBOMCTB cTupoia. [lonumepuzanus
ctupoia. CriocoObl MOTydYeHUs! U TPUMEHEHHE apOMATHYECKUX
YTJIEBOJJOPOIOB

3.10

Cnuprsl. [IpenenbHble 0JHOATOMHBIE CIUPTHL. XUMHUECKHE CBOMCTBA!
B3aUMOJICHCTBUE C HATPUEM KaK CIIOCO0 YCTAaHOBJICHUS HATMYHS
TUAPOKCOTPYIIIBI, C TAIOTEHOBOAOPOIAMH KaK CIIOCO0 MOTYYSHHUS
pacTBOpUTENEH, BHYTPU- U MEXXMOJEKYIISIpHAs AeruapaTamus. Peakius
ropenus. [lonydenue sTaHona: peakiusi OpOKEHHsI TITFOKO3bI, THApATAIIH
STUJICHA. DTUJICHTIUKOJb U TIUIEPUH KaK MPEICTAaBUTEINN TIPEACIIbHBIX
MHOT'OaTOMHBIX CIIUPTOB

3.11

denou. XuMudeckue cBoicTBa (eHoa (peakiuu ¢ HaTpreM, THAPOKCHIOM
Hatpusi, Opomom). [Tonyuenue denona

3.12

AJ'II)]:[CFI/II[BI. XUMHYECKHE CBOUCTBA IpeaACIIbHBIX AJIBJACTUIOB.
THIPUPOBAHNE; KAYECTBCHHBIC PEAKIIMU Ha KapOOHMIBHYIO IPYIITY
(peakus «cepeOPSIHOTO 3epKajiay), B3aUMOJICHCTBHE C THAPOKCHIOM MEIN
(I). Tonydenwe npeaebHBIX aTbICTHIOB: OKMCICHUE CITMPTOB, THPATAIINS
alcTUJICHA. AHCTOH KakK IMpEaACTaBUTEIIb KETOHOB. Ocobennoct p€aKkuuu
OKHCJICHUS al[eTOHA

3.13

KapGoHoBbie KHCTOTHI. XUMHUYECKHE CBOMCTBA MPECTHHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBONCTB MypPaBbUHOM
KHUCJIOTHI. [lomydenue nmpenenbHbIX OJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT:




OKHCJICHHUC AJIKAHOB, aJIKCHOB, IICPBUYHLIX CIIMPTOB, aJIbJACTUIOB. Bricme
NpEaACIbHBIC U HEMTPCACIIbHBIC Kap6OHOBBIC KHCJIOTHI

3.14

Crnoxuble 3¢upsl 1 KUpbl. CIOCOOBI MOTYyYEHUS CI0KHBIX 3(PUPOB.
O6parumocTh peakiuu dtepudukanuu. [[puMeHeHne coXXHBIX 23PUPOB B
NUIIEBOH 1 MappIOMEpHON MPOMBIIIIEHHOCTH. JKUPBI KaK CI0KHbIE d(UPHI
INIMLEPUHA U BBICHIMX KapOOHOBBIX KMCIOT. XUMHUYECKHUE CBOMCTBA KUPOB!
THJIPUPOBAHUE, OKUCIIEHHE. [ HAPOIN3, UM OMBUICHHUE, KUPOB KaK CIIOCO0
IPOMBIIIJICHHOTO MOJIy4€HHs COJIeH BBICIINX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIUX KApOOHOBBIX KHUCIOT

3.15

XVMHUYECKUE CBOMCTBA TIIIOKO3bI: PEAKIIMU C Y4aCTHEM CIUPTOBBIX U
QJTBJICTHIHOM TPYII U MOJIOYHOKUCIIOE OpoxkeHue. [I[puMeHeHne TITF0KO03HI,
e€ 3HaUCHUE B KHU3HEACIATEILHOCTH Oprannu3Ma. Jlucaxapuisl: caxaposa,
MajabTo3a. BoccTanaBnuBaronye 1 HEBOCCTAaHABIMBAIOIINE TUCAXAPHIBI.
['unponus aucaxapunos. [lonucaxapuasl: kpaxmail, raukoren. Ctpoenue
MaKpOMOJIEKYJI Kpaxmaja, IIIMKOreHa 1 1ejuTto103bl. dusnyeckue cBoncTBa
Kpaxmaja ¥ LeJUII0JI03bl. XMMUYEeCKUE CBOMCTBA Kpaxmasa: THIPOJIu3,
KaueCTBEHHAs PEaAKIUs ¢ NOAOM. XUMHUYECKHE CBOMCTBA LEJLIIOJIO3bI:
TUAPOIIN3, TToNTydyeHue 3PpupoB 1eiT0103bl. [loHaTHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHBIH MIEIK)

3.16

AMUHBI. AMUHBI KaK OpIraHUYE€CKHE OCHOBAHHUS: PEAKLIUU C BOAOH,
KHCJIOTaMHU, p€aKlusa ropCHU. AHWINH KaK MNpEaACTAaBUTCIIb apOMATUICCKHUX
aMHHOB. XMMUYECKHUE CBOWCTBA AaHWIMHA: B3aUMO/JICHCTBHE C KHCIOTaMH,
OpomHOI BoOH, okucieHue. [lonyyenrne aMuHOB aJIKMJIMPOBAHUEM
aMMMaKa U BOCCTAHOBJIICHHEM HUTPOIPOU3BOJIHBIX YTJIEBOJOPOIOB

3.17

AMHMHOKHUCIIOTHI ¥ O€TTKH. AMHUHOKHUCIIOTHI Kak aM(OTEpHbIE OPTraHUYECKUE
coenuHeHus1. OCHOBHbIE aMUHOKHUCIIOTHI, 00pa3yromiue 0enku. XUMUYeCKue
CBOMCTBa OCJIKOB: TUIPOJIN3, ICHATYPALUsl, KAYECTBCHHBIC (LIBETHBIC)
peaxkiuu Ha OeNKu

3.18

CrtpoeHue u CTpyKTypa NOJIMMEPOB. 3aBUCUMOCTb CBOMCTB IIOJUMEPOB OT
cTpoeHus MoJieKysl. OCHOBHBIE CTIOCOOBI MOTYYEHHS BBICOKOMOJIEKYISPHBIX
COCIMHEHUI: PEAKLINN [TOJIMMEPHU3ALMU U TIOJIMKOHICHCALINH.
Knaccudukanus BoIoKoH

3.19

WNnentuduxanus opraHuyecKux coeAMHeHni. Pemienne
HKCIIEPUMEHTAJIBHBIX 3a7a4 HAa PACIIO3HABAHUE OPTaHUMYECKUX BELIECTB

3.20

I'eneTmueckas CBSI3b MCXKAY KilaCCaMM OPraHUYCCKUX COC}II/IHGHI/IfI

XUMHS U )KU3Hb

4.1

XuMus B MOBceTHEBHOM >ku3HU. [IpaBuina 6e3omacHoi paboThHI C €KUM,
TOPIOYMMH M TOKCHYHBIMHU BEIIECTBAMH, CPEACTBAMU OBITOBOM XUMUU

4.2

XuMHA U 300poBbe. XUMHUS B MeAULUHE. XUMUSA U CEIbCKOE XO35AUCTBO.
X¥UMHS B IPOMBIIUIEHHOCTH. XWMHSI U SHEPTeTUKA. IPUPOIHBIN U
HOIMYTHBIA HEPTSIHOH ra3el, UX COCTaB U UCHOdb30BaHUE. COCTaB HEPTH U €€
nepepaboTka (MpUPOHbIE HCTOYHUKU YTIICBOJIOPOJIOB)

4.3

XUMHS U DKOJIOTHS. XUMHUYECKOE 3arpA3HEHUE OKPYKAIOLIEH Cpebl U €To
nocneactsust. Oxpana ruzpocdepsl, HouBbl, aTMocdepsl, (hopsl U hayHbI
0T XUMUYECKOro 3arps3HeHus. [IpodiemMa 0oTX010B U MOOOYHBIX MPOTYKTOB.
AJbTepHAaTUBHBIE HCTOUHUKU SHEPTUU

4.4

OO11e mpeacTaBaeHHsI O IPOMBIIIUIEHHBIX CIIOCO0AX MOTyYeHHS
XMMHYECKHX BelecTB (Ha MpuMepe MPOU3BOICTBa aMMHUaKa, CEPHOI
KucnoTel). YépHas u 1iBeTHast MeTautyprust. CTEKIIO U CHIIMKaTHAs
IIPOMBINUIEHHOCTh. [IpomblneHHas opranndyeckas XuMust. CeIpb€ U1t
OpraHUYeCKON TPOMBILIEHHOCTH

Tunbl pacy€THBIX 3a]1a4




5.1

Pacuérsl macchl BemecTBa Wi 00bEMa ra30B IO U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WiIM 00bEMY OIHOTO M3 YYaCTBYIOIIMX B PEAKLIUU BEILIECTB

5.2 Pacuérsl TeroBoro 3¢dexra peakuun

5.3 Pacué€Tel 00HEMHBIX OTHOIICHU Ta30B MPH XUMHUYECKUX PEAKITUIX

5.4 Pacuérel Mmacchl (00bEMa, KOJIMYECTBA BEIIECTBA) IPOJAYKTOB PEAKIIMHU, CCITH
OJTHO M3 BEIIECTB JIaHO B U30bITKE (MMEeT MPUMECH)

5.5 Pacuérer MmaccoBoif nim 00BEMHOM 10N BBIX0/1a TIPOIYKTA PEAKIIUU OT
TEOPETUUYECKH BO3MOYXKHOTO

5.6 Pacuérel macchl (00bEMa, KOMMUECTBA BELIECTBA) POIYKTA PEAKIIUH, €CIIU
OJIHO M3 BEIIECTB JaHO B BUJIE paCTBOpA C OINpeneaéHHON MAacCOBOM J0ei
pPacTBOPEHHOIO BEILIECTBA

5.7 Pacuérel ¢ ncnosib30BaHUEM MOHITHH «MaccoBas JOJIS», «MOJISIPHAS
KOHIICHTPALIUS, «PACTBOPUMOCTBH

5.8 Haxoxnenne MoneKysipHOi (popMyIbl OPraHUYeCKOTO BEIIECTBA MO €ro

IJIOTHOCTU U MacCCOBBIM JIOJISIM DJIEMEHTOB, BXOIAUIUX B €10 COCTAB, UIIU 110
IIPOJIYKTaM CrOPaHHUs




Copepxkanue y4eOHOro npeamera

10-1 kiacce
OPITAHUYECKAS XUMUS
TeﬁpeTI/I‘leCKI/Ie OCHOBBI OpFaHI/I‘leCKOﬁ XumMmmuun

IIpeqmer  opraHMyeckod  XMMHM. €€  BO3HUKHOBEHHME, pa3BUTUE M  3HAYCHUE
B IIOJIyYEHUH HOBBIX BEUIECTB U MaTEpUasoB. TeopHus CTPOCHUS OPraHMYECKUX COEAMHEHUN
A. M. byrtnepoBa, e€¢ ocHOBHbIE MoOJOXKeHHUS. CTPYKTypHbIE (HOPMYIBI OPraHUYECKUX
BemiecTB. ['omonorus, uzomepus. XuUMUYECKass CBA3b B OPraHMYECKHX COCIUHEHUAX —
OJIMHAPHBIE U KPaTHBIE CBS3U.

[IpencraBnenue o kiaccu(UKaUM OpPraHMYECKHX BemecTB. HoMeHKIaTrypa opraHu4ecKux
COCTMHCHUH (CHCTeMaTHUyYecKas) W TPHBUAIbHBIC Ha3BaHHs BAXKHEHIIMX IMpeACTaBUTEICH
KJIACCOB OPraHMYECKHUX BEILIECTB.

DKCHepUMEHTATbHBIE METObl H3Y4YCHHS BEIICCTB U HMX MPEBPALICHUI: O3HAKOMIJIEHHE C
o0pasiaMy OpraHMYECKHUX BEMIECTB M MaTepHalaMi Ha X OCHOBE, MOJIEIIMPOBAHHUE MOJIEKYJI
OpPraHUYeCKUX BEINECTB, HAONIOJCHHE W OIMCAHWE JEMOHCTPAIMOHHBIX OIBITOB IO
[PEBPAIIECHUIO OPraHUYECKMX BEMIECTB INpH HarpeBaHuy (IUIaBjeHHE, OOYrIMBaHUE H
TOpEHue).

YriaeBogopoabl

AnKaHBI. COCTaB H CTPOCHHC, TOMOJIOTUYECKHUM pAaAa. Metan u d3TaH — HpOCTCﬁHIHC
IPECACTAaBUTCIIN AJIKAHOB. (bI/I?,I/I‘-IeCKI/Ie 1 XHMHYCCKHE CBOMCTBA (peaKIII/II/I 3aMCIICHUA U
rOpeHI/IH), HaxXOXXJACHUC B IPUPOACL, MMOJIYYCHUEC U IIPUMCHCHUC.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUH psii. DTUIIEH M NPONWIEH — MpocTeine
NPE/ICTABUTENIN AKCHOB. (PU3MYECKHE U XUMHUYECKHE CBOMCTBAa (peakiMu TUAPHPOBAHUS,
rajJoreHHUpPOBaHMsI, TUPATAIIH, OKUCIICHHS Y MTOJMMEPU3AIIH), TOJYYCHHE U IPUMEHECHHUE.

Anxanuensl. OyramumeH-1,3 m metmnOyramueH-1,3: cTpoeHUE, BaKHEHIIHE XHUMHUYECKUC
CBOMCTBA (peakius moauMepusaiin). [lonydeHne CHHTETHYECKOTO KaydyKa H PE3HHBI.

AJKHMHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psifl. ALETHIIEH — MPOCTEHIIMIA
MPE/ICTABUTEIb AJIKHHOB. COCTaB, CTPOCHUE, (PU3MYeCKre U XMMUYECKUE CBOICTBA (peakiuu
THIPUPOBAHUS, TaJIOTCHUPOBAHMSI, TUAPATAIMH, TOPCHUS), TIOIyYCHHUE U IPUMCHEHHE.

Apenbl. BeHson: cocraB, cTpoeHue, (u3MYECKME W XUMHYECKHE CBOMCTBA (peakiuu
raJoreHNpOBaHMsl U HUTPOBAHMUsI), MMOJyYEHUE W NMPHMEHEHHe. TONyols: cocTaB, CTPOCHHUE,
busnyueckre W XUMHYECKHE CBOWCTBa (peakiMyM TaIOTCHUPOBAHUS W HUTPOBAHUS),
[IOJIy4YeHUe U INpUMEHEHHE. TOKCHYHOCTb apeHOB. Il'eHeTHueckas CBSA3b MEXKIY
YIJIEBOJIOPOAAMU, IPUHAIEKAIIUMH K Pa3IUIHBIM KJIACCAM.

[IpupoaHble UCTOYHHUKHU YTiIeBOAOpo0B. IlpuponHbiii ra3 u momyTHble HE(TSHBIE Ta3bl.
Hedpts u e€ mnpoucxoxaenue. CrnocoObl mnepepaboTku He(TU: NEperoHkKa, KPEeKUHT



(TepMHUeCKHii, KATATUTHYCCKUN ), THPOJH3. [IpoayKThl IepepaboTKu HeDTH, UX PUMEHCHUE
B IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yTroib U MPOIYKTHI €ro MepepadoTKu.

DKCHEepUMEHTAIbHBIE METOJIbl M3YYEHUsl BEIIECTB W WX MPEBPAIICHUI: O3HAKOMIJICHHE C
oOpasmamMu  iactMacc, KaydykoB M pe3uHbl, koekumu «Hedtb» u  «Yromby,
MOJICIUPOBAHWE  MOJIEKYJl  YIJI€BOJOPOAOB M  TajJOr€HONPOM3BOJAHBIX, IPOBEJICHUE
MPAKTUYECKOM paObOTHI: TIOJYYCHHE STHIICHA U U3YYEHHUE €T0 CBOMCTB.

PacuérHrle 3a1aun.

BbrurcieHus 1o ypaBHEHHIO XUMUYECKOM peakiuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOTHOTO
BEIIECTBA WU MPOJYKTAa PEAKLHMU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3
MCXOJHBIX BEIECTB W MIPOJIYKTOB PEAKIIUH).

Kncnopoz[couepmaume OpPraHn4e€CKue COCAUHECHUSA

[IpenensHble OAHOATOMHBIE CHUPTHL. MeETaHON M JTAHON. CTpPOeHHE, (U3NYECKUE H
XUMHYECKUE CBOMCTBA (PEaKIMU C aKTHBHBIMH METAJUIAMH, TAJIOT€HOBOIOPOIaMH, TOPEHHE),
IIPUMEHEHHE. BOMOpPOIHBIE CBS3M MEXAY MOJEKYylIaMu CIHMPTOB. [lelicTBHMe MeTaHola M
9TaHOJa Ha OpPraHU3M 4EJIOBEKa.

MHOroaTOMHBIE CIIUPTHI. OJTWICHTJIMKONIb M TIMHEPUH. CTpPOeHHE, (U3NYECKHE W
XUMHYECKHE CBOICTBA (B3aMMOACHCTBIE CO MICTOYHBIMUA METANIAMH, KAUCCTBEHHAS PEAKIIHs
Ha MHOTOATOMHbIC CIIUpTHI). [lelicTBHE Ha OpraHu3M 4ejoBeka. [IpuMeHeHue TiuiepruHa U
STUJICHTIIUKOJIA.

deHOI: CTPOCHHE MOJICKYIbI, (DH3MYECKUE U XUMUYECKHE CBOMCTBAa. TOKCHYHOCTD (heHoma.
[Tpumenenue peHoMA.

AJIL[[GFI/IZ[H N KCTOHBI. cDOpMaJII)IIeFI/II[, aleCTaIbACIU. CTPOCHUC, (1)I/I3I/I‘~I€CKI/I€ u
XMMHUYECKHE CBOMCTBa (peaKL[I/II/I OKHUCJICHHNA W BOCCTAHOBJICHHUA, KAaYCCTBCHHBIC peaKHI/II/I),
IMMOJIYUYCHHEC U TIPUMCHCHUC.

OHOOCHOBHBIE TpeniebHble KapOOHOBBIE KUCIOTHI. MypaBbUHAs M YKCYCHas KHCIIOTBHI:
cTpoeHHe, (pu3MYecKkue W XUMHYECKHE CBOiicTBa (CBOMCTBA, 0OIIMe IS Kiacca KHCIOT,
peakius dTepuHKalim), ModydYeHne U npruMeHeHne. CTeapuHOBas U OJCHHOBAs KHCIOTHI
KakK OpcACTaBUTCIIM BBICIINX Kap6OHOBI)IX KHUCIIOT. MBIJTa KaKk COJIM BBICIITAX Kap6OHOBBIX
KHCJIOT, UX MOIOLIEE IEHCTBHE.

Crnoxsble 3(Upbl Kak MPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. ['MApONN3 CIOXHBIX 3(HUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. bruosnorndeckas poib KUPOB.

VTIIIeBOABL COCTaB, Kilaccu(HKalys yriieBoJAoB (MOHO-, - U Toiucaxapusl). [ moko3a —
MPOCTEHIINI MOHOCAXapUA: OCOOEHHOCTH CTPOECHUS MOJIEKYIbI, (pU3NYeCKre U XMMHUYECKUE
cBoiictBa (B3aumoseiictBue ¢ rugapokcunom meau(ll), okucieHne aMMHAYHBIM PAacTBOPOM
okcuma cepebpa(l), BoccraHOBICHHME, OpOKEHHE TIIFOKO3bI), HAXOXJICHHE B MPHPOJIE,
npUMeHeHue, ouonoruueckas posib. dorocunres. pykro3a Kak H30Mep IITIOKO3bI.

Kpaxman u 1emirono3a Kak NpupojHbie mosmMmepbl. CTpoeHHE Kpaxmajia W IeJUTIOJIO03bI.
dusznueckue M XHMHUYECKHE CBOWCTBA Kpaxmana (THIpOJIM3, KauyeCTBEHHAs pPeakius ¢
HOJIOM).



DKCHepUMEHTAJIbHbIC METOJbl M3YYCHHs BEINECTB W WX MPEBPAIICHHIA: MPOBEICHUE,
HAOJIO/ICHAE W OIKCAaHHE JIECMOHCTPAI[MOHHBIX OIMBITOB. TOPEHUE CIIUPTOB, KAYECTBEHHBIC
peaKiMyu OJHOATOMHBIX CITUPTOB (OKHCIcHHME 3TaHoja okcuaoMm Mmeau(ll)), MHOroaToMHBIX
cnupToB (B3aumojeiicTBue rmiepuna ¢ ruapokcuaom meau(ll)), aapmernnoB (okucieHue
aMMHadHbIM pactBopoM okcuma cepedpa(l) u rumpokcumom wmemu(ll), B3aumomeiicTBue
Kpaxmajga C HOJOM), TPOBEIAECHHE MPAKTUIECKOW pabOTHI: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTBI.

PacuérHele 3a1aun.

Brrancnenus mo YPaBHCHUIO XUMHYECKOM pE€aKknuu (MaCCBI, O6’béMa, KOJIM4YECTBA UCXOOHOI'O
BCIICCTBA WJIM MPOAYKTA PCAKIMU IO HM3BCCTHBIM MAcCCC, 06’béMy, KOJIMYCCTBY OJHOI'O0 M3
HUCXOJHBIX BEMICCTB UJIK ITPOAYKTOB peaKHI/II/I).

A3oTconepikalie opraHn4eckie CoOeIMHEHNUS.

AMUHOKHUCIIOTHI Kak aM(pOTEepHbIC OPTaHUYECKUE coenuHeHUs. DU3NUECKue W XUMUYECKUE
CBOMCTBAa aMHHOKHUCJIOT (Ha MpHMepe IiMiuHa). bronornyeckoe 3HaYeHHE aMHUHOKHCIIOT.
Ilerrtnabl.

benkn kak IMPHUPOAHBIC BBICOKOMOJICKYIISIPHBIC COCIHHCHUA. HepBI/ILIHaﬂ, BTOpHUYHasA H
TpETUYHAasA CTPYKTYypa OenkoB. XHUMHYECKHE CBOMCTBA OEIKOB. ruapoJn3, ACHATypalusd,
Ka4CCTBCHHBIC pCAaKIIMKU Ha Oenku.

DKCrepUMEHTANIbHBIE METOJbl W3YYEHHs BEIIECTB W HUX MpEBpallleHUuil: HaONo/eHue u
OIMCAaHWE JIEMOHCTPAIMOHHBIX OIBITOB. JICHATYpamus OCIKOB NMPH HArpeBaHWH, IIBETHHIC
peakuu OEIKOB.

BLICOKOMOJIEKyJIﬂpHLIe COCANHCHUHA

OCHOBHBIE TIOHATHS XUMUH BBICOKOMOJICKYJIAPHBIX COG,Z[I/IHGHI/Iﬁ: MOHOMCD, IIOJIMMCED,
CTPYKTYPHOC 3BCHO, CTCIICHb INOJUMCPU3AIMU, CPCAHAA MOJICKYJIApHAs Macca. OcHOBHBIE
MCETO/bI CHHTC3a BBICOKOMOIJICKYJIAPHBIX COC,Z[I/IHCHI/Iﬁ - MOoJIMMEpHU3ala 151
ITOJIMKOHACHCAIIHA.

9KCHCpI/IMCHTaJ'H>HBIC METOAbl HU3Y4YCHHA BCIICCTB U HX HpeBpaH.IeHPIfI: O3HAKOMJICHUE C
o6pa3uaMH MNPUPOAHBIX U UICKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeaIMeTHBIE CBSI3H.

Peanuzamnusi MeXnpeaAMETHBIX CBA3€H NMpU H3yuyeHUW opranuyecko xumuu B 10 kmacce
OCYIIECTBJISIETCSl Yepe3 UCIOJIb30BAHME KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U
MOHATUH, SABJIAIOMIMXCSA CUCTEMHBIMU JUISI OTHENBHBIX IIPEAMETOB E€CTECTBEHHO-HAYYHOTO
MHUKIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TIOHSTHS. SIBJICHUE, HAYYHBINA (DaKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHallu3, CUHTE3, KJIacCu(UKaIKs, MePUOTUIHOCTh, HAOIIOCHNE, U3MEepEeHUE, IKCIIEPUMEHT,
MOJIETTUPOBAHHUE.

dusnka: MaTepusi, SHEPTHs, Macca, aToM, dJEKTPOH, MOJEKYJa, YHEPTeTUUECKUI YPOBEHD,
BEIIECTBO, TENIO, O0BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PU3WYECKUE BEIMYUHBI U
SIMHUIIBI KX U3MCPCHHSI.



buonorusi: xnerka, opranusm, Ouocdepa, OOMEH BEHIECTB B OpraHusme, (HOTOCHHTES,
OMONIOTMYECKH aKTHBHBIC BelecTBa (OCIKH, YrIeBOIbI, XKHUPbI, HEPMEHTEI).

I'eorpadus: MuHepabl, TOpHbIE TOPOJIBI, TIOJE3HBIE HCKOMIAEMBbIE, TOILUIUBO, PECYPCHI.

Texuomorus: MMUIICBBIC MMPOAYKTBI, OCHOBBI PAIlMOHAJIBHOTO IMUTAHWA, MOKOIIUC CPCACTBA,
JICKApCTBEHHBIE MW KOCMCTHYECKHC IIpfliaparbl, MaTCpuajlbl H3 HCKYCCTBCHHBIX U
CHUHTCTUYCCKHUX BOJIOKOH.

11-i1 ki1ace
OBILIAS 1 HEOPTAHUYECKAS XUMMUSI
TeopeTnyeckne 0CHOBbI XUMHH

XuMHU4YecKud dneMeHT. AToMm. Sapo aroma, W30TOMBI. JJNEKTPOHHAs 000JI0YKA.
DHepreTUyYeckre YpOBHH, IMOAYPOBHU. ATOMHBIE opOutanu, S-, P-, d- 3JIEMEHTHI.
OcoOEHHOCTH paclpeeieHUs] JJICKTPOHOB IO OpOUTAIsIM B aTOMax 3JIEMEHTOB IEPBBIX
YeThIPEX NEPUOJIOB. DIEKTPOHHASI KOH(PHUTypalys aTOMOB.

[Tepuonnueckuii 3akoH u Ilepmoguueckass cucrema XUMUYeCKHX »diemeHtoB J[. .
MengeneeBa. Csa3p nepuoaudeckoro 3akoHa u llepuoanyeckoil cHUCTEMbl XUMHUYECKHUX
anemeHnToB JI. 1. MenzeneeBa ¢ COBpeMEHHOU TEOPUEN CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUS CBOWCTB XUMHYECKHX JJEMEHTOB U 00pa3yeMbIX HWMH MPOCTHIX MU CIOKHBIX
BELIECTB 110 TPYIIaM U nepuoaaM. 3HaueHue NepruoNYECcKOro 3aK0Ha B pa3BUTHH HAyKH.

Crtpoenue BemiecTBa. XUMHYECKas CBs3b. BHABI XUMHYECKOW CBsi3M (KOBaJCHTHAs
HETIOJISIPHAS U TIOJIsIpHAsl, MOHHAs, MeTaJuTiyecKas). MexaHu3Mbl 00pa30BaHHsl KOBAJICHTHOM
XUMHAYECKOH  CBs3M (OOMEHHBIH W JOHOPHO-aKIENTOPHBIN). BomgopoaHas  CBs3b.
BanenTtHocTh. DnekTpooTpuareabHocTh. CreneHs OKuciIeHus. MIOHbI: KaTHOHBI U aHUOHBI.

BemecTtBa MOJIEKYJIIDHOIO U HEMOJIEKYJSIPHOTO CTPOCHHA. 3aKOH IIOCTOSHCTBA COCTaBa
BellecTBa. THIBl KPUCTAIUIMYECKUX PEIMIETOK. 3aBUCHUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKH.

[TonsiTue o aucnepcHbIx cuctemax. VICTHHHBIE M KOJUIOMJHBIE pacTBOpbL. MaccoBas 10
BEILIECTBA B pacTBOPE.

Krnaccudukanusa Heoprannueckux coefuHeHuil. HomeHkiaTypa HEOpraHMUYECKHX BEIIECTB.
I'eneTnyeckas CBA3b HEOPraHUYECKHUX BEILECTB, IPUHAUICIKALINX K PA3IUYHBIM KJIACCAM.

XumMuueckas peaKknus. KJ'IaCCI/I(i)I/IKaI_II/ISI XUMHUYCCKUX peaKLII/IfI B HeopFaHI/ILIeCKOI\/’I 151
Opl"aHI/I‘IGCKOI\/'I XAMUH. 3aKoH COXpPAaHCHUA MACCbl BCIICCTB, 3aKOH COXpaHCHHUSA U
MMpEBpalICHUA DHCPIUH IIPU XUMHUYCCKUX PCAKIUAX.

CkopocTh peakuuy, €€ 3aBUCHMOCTb OT pa3lW4HbIX (QakTopoB. OOpaTHMble pEaKLUH.
Xumunyeckoe paBHoBecre. DaKTOPHI, BIMSIONIME HA COCTOSIHME XMMHYECKOI'O PABHOBECHS.

[Tpunnun Jle lartense.

OnexTponutuyeckas auccoruanus. CuibHble U cinadble 3JeKTpoiauThl. Cpena BOIHBIX
pacTBOpOB BEILECTB: KUCIas, HEUTpaJIbHAs, IEJIOYHAs.

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pCaKknuu.



OKCIEpUMEHTAIIbHBIE METOJIbl M3YYEHHS! BEIIECTB W HUX MPEBPAIICHUN: IEMOHCTpPALUS
tabnmun «llepuoanueckas cucremMa xumudeckux snemMeHToB J[. Y. MenpeneeBay, uzydeHue
MozeIeH KPHUCTAJUIMYECKUX pELIETOK, HaOJII0IeHHE
U ONKMCAHWE JEMOHCTPAIIMOHHBIX U Ja0OpPATOPHBIX OMBITOB (pa3loXEeHHWE TMEePOKCHIA
BOJIOPOJIa B NPHUCYTCTBHM KaTalll3aTopa, OMNPEACIICHUE Cpelibl PACTBOPOB BEIIECTB C
[OMOIIBI0  YHUBEPCAJIBHOIO HHJIMKATOPA, PEAaKIUH HOHHOrO OOMEHa), TPOBEICHHE
MPaKTUYECKOM paboThl «BnusHue pa3auvHblXx (AKTOPOB HA CKOPOCTh XUMHUYECKOH
peaKuum».

PacuérHble 3a1a4n.

Pacuérel 10 ypaBHEHUSIM XMMHUYECKUX PEAKLMM, B TOM YUCJIE TEPMOXHUMHYECKUE PACUETHI,
Pacy€Thl C UCIOJIB30BAHUEM IIOHATHS «MACCOBas JOJIS BELIECTBAY.

HeoprannquKaﬂ XUMHUA

Hemeramnsl. [lonoxenune HemeraiioB B Ilepuoauyeckoil cUCTEME XMMUYECKUX 3JIEMEHTOB
1. . MenaeneeBa 1 0COOCHHOCTH CTPOCHHS aTroMoB. Du3nyeckue CBOHWCTBA HEMETAIIOB.
Aunorponus HeMeTa/uIoB (Ha mpuMepe KUciIopoa, cepbl, hocdopa u yriepoaa).

XUMHUECKHE CBOWCTBA BaKHEHIIMX HEMETAIOB (rajloreHoOB, cephl, a3ota, ¢ocdopa,
yrieposa W KPEeMHHUS) U HUX COCIUHEHHH (OKCHIOB, KHCIOPOJCOACPIKAIIUX KHCIIOT,
BOJIOPOJIHBIX COCIUHEHHIA).

HpI/IMeHeHI/Ie BaXXHEUIINX HEMETAJIOB 1 UX COSIMHEHUU.

Merannsel. [lonoxxenune metannoB B [lepuoanueckoit cucreme XuMru4eckux 3mmeMenToB 1. U.
MenpeneeBa. OCOOEHHOCTH CTPOSHUS AICKTPOHHBIX 000J0YEK aToMOB MeTauioB. OOmue
(uzmveckue cBoricTBa MeTaiuoB. CIuIaBbl METAIIIIOB. DJIECKTPOXUMHYCCKUHN Psil HAITPSHKCHUI
METaJIJIOB.

XUMHUECKHE CBONCTBA BAXHEWIIMX METAUTOB (HATpWH, Kalui, KaJbIMif, MarHui,
AFOMHHUH, [UHK, XPOM, XKEeJI€30, ME/lb) U UX COCTHHEHHIA.

O6mue cnocoObl Moay4YeHus: MeTauioB. [IpuMeHeHne MeTaioB B ObITY U TEXHHKE.

DKCIEepUMEHTAIbHBIC METO/IbI M3Y4CHHS BEIICCTB U UX MPEBPAIICHUI: H3y4YCHHE KOJICKIINU
«Mertaiibl M CIUIaBBI», OOpAa3lOB HEMETAJUIOB, pPEIICHHE SKCIEPUMEHTAIBHBIX 3ajad,
HAOJIO/ICHUE W ONHKCAHUE JIEMOHCTPAIMOHHBIX M JIAOOPATOPHBIX OIBITOB (B3aUMOJICHCTBHE
THJPOKCHJA aFOMHHHUS C PAacTBOpPaMHM KHCIIOT M IIeNoveld, KaueCTBEHHBIC PEaKUuH Ha
KaTHOHBI METAJLIIOB).

Pacuérnrie 3agaun.

Pacuétel Macchl BemiecTBa Wik 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wik 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B pPEAKIMHM BEHIECTB, pacuérbl macchl (00BEMA,
KOJINYECTBA BEIECTBA) MPOJAYKTOB PEAKIIUHU, €CIIH OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 KU3Hb

Ponp xumuu B oOecrieueHHH SKOJIOTHYECKOM, SHEPTeTHUYECKOM M MHIIEBOM 0€30MMacHOCTH,

pa3sBUTUM MeIULUHBI. [loHsATHE O HAy4yHBIX METOJAX MO3HAHUS BEIIECTB U XHUMHUYECKHX
peaKkuuid.



[IpencraBienust 06 oOIIMX HAayYHBIX MPUHIMIAX MPOMBIIIJICHHOTO MOJYYE€HUS Ba)KHEHIINX
BEILIECTB.

UYenoBek B MHpe BEUIECTB M MAaTE€pPUAIOB. BAXKHEWINHME CTPOUTEIbHBIE MaTepHUabl,
KOHCTPYKLMOHHBIC MAaT€pHalIbl, KPACKU, CTEKJIO, KEpAMHKa, MaTEPHUAJIbl I 3JICKTPOHUKH,
HaHOMAaTepHalibl, OpPraHM4EeCKUE U MUHEPAJIbHBIE y100pEHUS.

XuMHusiT U 30pOBbE YEIIOBEKA: IpPaBWIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX IMPENAPATOB,
npaBuiia 0€e30I1aCHOr 0 HUCIIOJIL30BaHU MpernaparoB OBITOBOM XUMUU
B ITIOBCEIHEBHOW KU3HU.

Me)Kl'IpeI[MeTHBIC CBA3U.

Peanu3zanust MeXIpeIMeTHBIX CBSI3eH MpPU U3y4yeHUU O0Iel U HeopraHudecko xumuu B 11
KJIACCE OCYIIECTBIICTCS Yepe3 MCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TTOHSTHIA,
TaK U TMOHATHH, SBJISIOMIMXCS CHUCTEMHBIMH MJIi OTAENBHBIX IMPEAMETOB €CTECTBEHHO-
Hay4HOI'O LIMKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE MOHATHS. HAyYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIH3,
CUHTE3, KjacCU(UKaIus, IMEePUOJAUIHOCTh, HAOJIOJEHUE, SKCIEPHUMEHT, MOJCIUPOBaHUE,
WU3MEPEHHUE, SIBJICHUE.

dusmka. MaTepus, DHEPrus, Macca, aroM, 3JIEKTPOH, IMPOTOH, HEWTPOH, WOH, H30TOII,
PaINOAKTUBHOCTh, MOJIEKYJIa, JHEPTeTUYECKUN YPOBEHB, BEIIECTBO, TEJI0, 00bEM, arperarnoe
COCTOSIHHE BEIIECTBA, PU3MUCCKUE BETMYUHBI U €AMHUIBI X U3MEPEHHUSI, CKOPOCTb.

buonorus: KJICTK4, OpraHu3M, 3KOCHCTCMA, 6Hoc¢)epa, MakKpo- U MHKPOIJICMCHTHI,
BUTaMHHBI, obMeH BCIICCTB B OpraHu3Me.

I'eorpa¢us: MuHepasbl, FOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOIIAEMBIE, TOIINBO, PECYPCHI.

TexHosorusa: XuMu4decKas MNPOMBINIJICHHOCTb, METAJUIYprus, MpOU3BOACTBO CTPOUTCIIbHBIX
MaTcpuraios, CEIILCKOXO03IICTBEHHOE IIpoOn3BOACTBO, nunieBas MPOMBIIIJICHHOCTD,
(l)apMaL[eBTI/I‘ICCKaH IMPOMBIINIJICHHOCTD, IIpONU3BOACTBO KOCMCTHYECCKUX  TIPCIaparTros,
IIPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepuraios, OJICKTPOHHAsA MPOMBIIIJICHHOCTD,
HaAHOTCXHOJIOT'HUH.



TemaTnyeckoe NJIAHUPOBAHUE

10-ii kyace

Ne | HammenoBanue | KosmuecTBo 4acoB DaekTpoHHBIE (HH(POBHIE)

n/ | pasnenoB uteM | Bee | Kourpoun | Ilpakrtuye | o0pa3oBaTebHbIE pecypchbl

N | IporpamMmsl ro HbIE CKHe

padoThI padoThI
1 | Beexenne 3 Bubmuoreka POIII
— resh.edu.ru/subject/29/10/

2 | CTtpoenne 7 1 bubanorexa PO —
OpraHuYecKHX resh.edu.ru/subject/lesson/6151/s
BelleCTB tart/149993/

3 | Peakuuu 4 1 Tpenaxep «O0mako 3HAHHIT.
OpPraHuYecKux Xumus. 10 knacc, OO0
coeIMHEeH Uil «DusukoHn Jlady»

4 | Yraesogopoanl | 18 1 5 DNEeKTPOHHBIM 00pa30BaTEIbHbBIN

pecypc «lomamHue 3aganus.
Cpennee oOmee oOpazoBaHHeE.
Xumusa», 10-11 xnace, AO
«M3maTenbcTBO
"[IpocBeuienue"»

5 | Kucaopoaconep | 13 1 5 Tpenaxep «O01aKo 3HAHHI.
JKaIMe Xumusg. 10 knacc, OO0
coeIMHEHU A «Du3ukon JIadb»

6 | YraeBoasl 7 2 Tpenaxep «O01aKo 3HAaHUI.

Xumus. 10 knacc, OO0
«DusukoHn Jlady»
7 | AzoTconep:xkamm | 7 1 Tpenaxep «O01aKo 3HAHHI.
€ coeqMHEeHUs Xumus. 10 xirace, OO0
«DwusukoH Jlab»
8 | YrueBoasl 3 1 Tpenaxep «O01aKo 3HAaHUI.
Xumus. 10 xmace, OO0
«Dusukon JIab»

9 | buonornyeckn |8 Tpenaxep «O0mako 3HAHHIT.
AKTHBHbIE Xumus. 10 xmxace, OO0
BellecTBa «Dusukon JIab»

OBIIEE 68 5 13

KOJIMYECTBO

YACOBIIO

ITPOTPAMME

TemaTnueckoe INIAHUPOBAHUC

11-i KJ1ace

Ne | HaumenoBan | KosimuecTBo yacoB DuekTpoHHbie (uGpoBbIE)

n/ | ue pasznenoB | Bce | Konrpoar | IIpakTuuec | 06pa3oBaTe/IbHbIE pecypchl

n | uMTeM ro HbIe KHe
NPOrpamMMbl padoThI padoThI

1 | Crpoenue 6 bubmmoreka POIII
aToma u — resh.edu.ru/subject/29/10/
nmepuouIec
KU 3aKOH




a.U.

Meunneneen
a
2 | Ctpoenue 20 bubnuotexa POII —
BEIIIeCTBA resh.edu.ru/subject/lesson/6151/sta
rt/149993/
3 | Xummueckue |21 Tpenaxep «O01aK0 3HAHUIT.
peakuu Xumud. 10 kimace, OO0 «du3ukoH
Jlab»
4 | BemectBa u 21 DNEeKTPOHHBIN 00pa30BaATEIHHBIN
UX CBOMCTBA pecypc «/loMalnHue 3ananus.
Cpennee oO1miee oOpa3oBaHHeE.
Xumusy, 10-11 knacc, AO
«M3patenbcTBo "IIpocsemnienue»
OBIIEE 68
KOJIMYECTBO
YACOB 11O

ITPOTPAMME







