MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
Komuter oOpa3oBanus u Hayku Bosrorpaackoi odsactu
OTtaes o 00pa3oBaHNI0, ONEKe M NMONEYNTEIHCTBY A IMUHUCTPALNH

YepHBIIIKOBCKOT0 MyYHHIIUNIAJBHOTO paiiona BoJsrorpaackoi odacTu
MKOY boasmerepnosckas CII

PACCMOTPEHA COI'JTACOBAHA YTBEPX/IEHA

Ha 3acenanun OtBercTBeHHbIN 32 YBP fﬁ/npelc Op LIKOJIBI
[IeaarorutycCKoro CoB€ra % / /) et

ITporoxon Ne 1 ot 31.08.2026 r. HO6C>I<};IMOBa O.H. Biacos A.B.

[Tpuka3 Ne 112 ot 28.08.2026 1.

PABOYAS IPOTPAMMA
(ID 11589301)

yueOHoro npeamera «XumMus. bazoBblil ypoBeHb»

115t ooyyatromuxest 10 — 11 kiaccos

n.boabmerepnonoii, 2026



HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cpenHero ooOiero o0Opa3oBaHUs
pa3paborana Ha ocHoBe dDenepanpHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBHON MPOrPaMMBbI CpeaHero ooOmiero obOpa3oBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenoaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TnoNOXeHu «Crtparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roma» (Pacmopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
ydeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YPOBHE COCTABHIIU
koHnentyanbHble TosioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTebHON  OpraHU3alMK, SIBISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CHYXKHAT 3aBEpLIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXuMuyeckoe o0Opa3zoBaHUE
oOyyJaromuxcsi Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHUs CPeCTBAMU YUEOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
nporpaMme N0 XHMHU C Y4E€TOM CHeuu(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0muUX 1ened W MPUHIMIOB, XapPAKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefiHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPAeT OCOOYIO0 POJb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHAILHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aUMOCBSIZH MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM 4acThbIO MUPOBOM KYJbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU KaXI0ro ujeHa oOmectBa. CoBpeMEHHas XMMHA KaK Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30aCHOCTU M OXPaHBbI 310POBB.

B coorBercTBUM ¢ OOmIMMH LENSMH W NPUHLMIIAMHA CPEAHETO OOIIETro
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmaccsl, 6a30BbIi ypOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM JJs BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OPUEHTHPOB, YCIEUIHOTO BKJIIOUEHHS B JKU3Hb COLUYMA, HPOAOJDKEHUS
o0pa30BaHMsl B pa3IMUHbIX 00JIaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomyMHA  npeaMeTa «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumus» U «OOIIass U HEOpraHWYecKas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJI€P>KaHHsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUU MO0 HEOPraHUYECKOM XUMHHU (C BKIOYEHHEM 3HAHMM W3 OO0IIeld XMMHH) U
opraHu4eckol xumuu. GOpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHUW NPU NU3YYECHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEro0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHuyeckass XuMus» chopmupoBaHa B NIporpaMMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TOJXOJa K U3YyYEHHI0O YydyeOHOro Marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpPENENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOW XHWMHHM BELIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHWYECKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NpeAcTaBIeHU O cTpoeHun BemiecTB. CBeneHHs 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIE€BOAOPOJIOB JO CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUHU TOJYy4aroT pPAa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETOo 0Opa3oBaHHUs NEpBOHAYAILHBIC
IPEJICTaBICHUS O XUMUYECKOMN CBsI3U, KIacCCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkuu.

[lon HOBBIM yrjaoM 3peHUsi B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl U3YyYEHHBII Ha YpPOBHE OCHOBHOrO 0O0Iero o0pa3oBaHus
TEOPETUYECKH MaTepuan u (aKTOJIOTMUYECKHE CBEICHHS O BeEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYECHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAO0JOTUYECKHUX IMO3ULINM,
rIyo)ke TIOHSATh HMCTOPUYECKOE W3MEHEHHE (QYHKIMA OSTOr0 3akoHa — OT
00001maroIIei 10 0OBICHSIONMIEH U TPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMM O BaXXHEHIINX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax Y MPUMEHEHHH, a TAK)KE 0 XUMUUYECKUX PEAKLUSIX, UX CYIIHOCTU U



3aKOHOMEpPHOCTSX MpOTeKaHusi jonoyiHAercs B kKypcax 10 um 11 kjaccoB
AIEMEHTAMHM COJICPKAHUS, HMMEIOINMHU KYyJIbTYpOJIOTHUECKUNA W MPUKIATHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT TOHMMAHHUIO B3aHMOCBSI3M XUMHUHU C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ pOJib B INO3HABATEJIbHONM M MNPAaKTHYECKOU
JEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IMPOLECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOsiemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKH OCMBICIMBAThL MH(OOpPMAIUIO U
OPUMEHATh €€ U1 TONOJHEHUs 3HAaHWM, pEelIeHUs HWHTEIUIEKTyalbHbIX |
IKCMIEPUMEHTAIBHBIX UCCIIEIOBATENbCKUX 3a7au. B 1enomM coaepkanue yueOHOTo
npeaMera «XHMHS» ~ JAaHHOTO  YPOBHS  H3YyYEHHUS  OpPHUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YalOMIMXCSI MHPOBO33PEHUYECKOW OCHOBBI IS TTOHMMAaHUS
dunocopckux umed, TaKMX Kak: MAaTepHAIbHOE €IMHCTBO HEOPTaHUYECKOTO H
OpraHMYECKOro MHpa, OOYCIIOBJEHHOCTb CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SIBJICHUW MyTEM OSKCIEPUMEHTA H
pelieHus MPOTHUBOPEUYUN MEXJIy HOBBIMU (akTaMu ¢ TEOPETUYECKUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUHU 3KOJOTHYECKUX MpodieM, a
TaKKe MpoOJeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbsl, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALUU
oOyJaroluxcsl MPUHATBIE MPOrpaMMON IO XMMHH TOAXOAbI K OIpPEIEICHUIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMETa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUW, UMEKOIIUX 0a30BO€ 3HAYEHUE IS
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: pEUIeHUs MpoOJieM, IOMCKa, aHalu3a u
00paboTku MHGOpMAIINH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTUIECKOM
U HCCIIEOBATEIbCKON AEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B IO3HAHUU
XUMUH.

B npakTuke npenojaBaHHUs XMMHM Kak HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusl, TaK U HA YPOBHE CpeIHEero o0111ero 00pa3oBanusi, py ONpeeIeHUN
COJIEPKATEIIbHOM XapAaKTEPUCTUKHU LIEeJIed HW3Y4YeHHUs MpeaMeTa HalpaBICHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIBHOCTH YEJIOBEKAa M KAK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KynbTypbl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOU NMOAXOJ K OINPEACICHUIO LIEJEH W3y4YEeHUs
MpeaMeTa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUS TJIABHBIMHU LIEJISAMU H3YyUYECHHS IMpEaIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisItOTCA:

e (opMHUpOBaHHE CHCTEMbl XUMHUYECKMX 3HAHUW KaK  BaKHEHIIIEH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JeKaT KIIOYEBBIC TOHATHUS, (PYyHIAMEHTAIBHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOEHUE SA3bIKA HAYKH, YCBOCHUE U TOHUMAHHE CYIIHOCTU JOCTYTHBIX



e 0000mIeHNII MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIJICHHE C HCTOpUEH
WX Pa3BUTHS U CTAHOBJICHHSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMWYECKUX pEaKIuii, HEOOXOMMMBIX Il MPUOOpETEHUS
YMEHHIA OpPHUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYCCKUX SIBJICHHIA,
UMEIOIINX MECTO B MIPHUPOJIC, B PAKTHUECKOMN U MMOBCETHEBHOM JKU3HM,

e pa3BUTHE YMEHUH M CIIOCOOOB JIEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIEPUMEHTa, COOJIOACHHEM  TpaBUII
0e301macHOro o0panieHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTum, copeprkaTelibHas XapaKTepUCTHKA IIeNIel M 3a71ad U3ydeHUs
npeaMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpernoJaBaHUM XUMUU B OOJblIeld CTeHmeHH OTAAETCA  MPeArnovYTeHUe
NPAKTHUYECKONH KOMIIOHEHTE COJEp)KaHus OOydeHUus, OpPHUEHTHPOBAHHOM Ha
HOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3ally, BIaJCIOIIEro He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBHOW I'PAMOTHOCTBIO, TO €CTh CHOCOOAMHM U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN M NMPUMCEHEHHUS WX B PEATbHOU >KU3HU
JUTSL PEIICHUS TPAKTUUECKHUX 3a71ad.

B cBjI3M ¢ 3TUM TpU HU3YYCHHH TMpeaMeTa «XUMHS» TOMHHHPYOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 3a]]a4H, KaK:

amanraius oO0yJaroImMXxcsl K yCIOBUSAM TUHAMHUYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHnl B KOHKPETHBIX XKU3HEHHBIX CHTYAIlHSIX, CBSI3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHUEM;

dopmupoBanre y OOy4aromMxcs KIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETCHIIN), WMEIONINX YHUBEPCAIbHOE 3HAUYCHWE [JIsI Pa3lIuYHBbIX BHUIOB
NeSATEeILHOCTH: PEIIeHHs MpoOJeM, MOMCcKa, aHaIu3a U 00pabOTKu MHQPOpPMAIIUH,
HEOOXOAMMBIX [JIsi TPUOOPETEHUsI OMbITa JESTEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUU XUMHUH, a TaKXKe JJs OIEHKU C TO3UIUI
IKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPELY;

pa3BHTHE IMO3HABATEIBHBIX HHTEPECOB, MHTCIUICKTYAIBHBIX M TBOPUYCCKUX
CIIOCOOHOCTEM 00yUarOIMMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSMH, UCIIOJIb30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTUH JIsA TMOMCKAa U aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HHPOpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

(dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUICHUSI, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, AKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, MPH IUIAHUPOBAHWHM W TPOBEACHUN XUMHUYECKOTO
IKCIIEPUMEHTA,;



BOCIHUTAaHHE Yy OOydarommxcs YOSKIEHHOCTH B T'YMaHUCTHYECKOU
HAIPaBJICHHOCTU XHMHH, €€ BaKHOW pPOJM B PEIICHUM TJIOOAIBHBIX MPOOJIeM
palMOHANBHOTO MPUPOIOINOJIb30BAHUS, MTOTIOJHEHUS SHEPIEeTUUECKUX PECYpCOB U
COXpPaHEHHUsl TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOIIEHUSI K TPHUPOJEC M CBOEMY 3J0POBHIO, a TakKe MPHOOPETCHHS OIbITa
WCIIOJIb30BAHUSl TMOJYYEHHBIX 3HAHUW Ui TPUHSITHS TPAMOTHBIX pEIICHUNA B
CUTYaIIMsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydeOHOM 1iaHe cpeaHero oOIero oOpa3oBaHUs Y4YeOHBIM MpeaMeT
«Xumus», U3ydaeMblii Ha 0a30BOM YpOBHE, SBISIETCS OOS3aTCIBHBIM yUEeOHBIM
MIPEIMETOM.

OO111ee YncI0 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0230BOM YpOBHE
cpeaHero obmiero oopazoBaHusi, coctabisieT 68 vaco: B 10 kimacce — 34 yaca (1
yac B Hefento), B 11 kimacce — 34 yaca (1 gac B Hefiemo).



COAEPXKXAHUE OBYUEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XMMHUM

[IpenmeTr opraHnYecKON XUMHUU: €€ BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpOEHUs OpPraHUYECKHUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE 110J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKUX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

IIpencraBnenue o kinaccupuKay opraHudeckux BeuiectB. Homenkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKkas) W TPUBHAJIBHBIE Ha3BaHMs
BAKHEHMIINX IPEICTABUTENECH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl M3YyYEHHUS BEIIECTB W HMX IPEBPAILCHUMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPIaHMYECKUX BEIIECTB, HAOJIOJEHUE WU
OIMCAHUE JEMOHCTPALMOHHBIX OIBITOB 110 MPEBPAILEHUIO0 OPraHUYECKUX BEILECTB
IIpU HarpeBaHuu (TJ1aBJIeHUE, 0OYTJIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU pAA. MertaH u dTaH —
IpOCTEeHIlINe NPEACTaBUTENN AaJKaHOB: (PU3NYECKUE W XHMUYECKHE CBOMCTBA
(peakuuy 3aMelleHUss M TOPEHHs), HAXOXKACHUE B IMPHUPOJAE, IOIYYCHHE WU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJOTHUYECKUN psl. DTUJIEH U MPOIUIEH —
IpPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHME CBOMCTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCICHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKkHeWIIne
XUMUYECKUE CBOWCTBa (peakuusi moiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— MpPOCTEHIINKA TNpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (pEaklUMK THAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apensl. benzon: cocraB, crpoeHue, pU3NYECKUE U XUMHYECKHE CBOWCTBA
(peakiuu raJoreHMpOBaHHUS U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOAyYeHue u npumeHerue. TOKCUYHOCTb
apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKAIUMHA K
Pa3JIMYHBIM KJIACCaM.



[IpyponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HepTsaHble Ta3bl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), mupoau3. [IpomykTer
nepepaboTku He(pTH, UX MPUMEHEHHUE B MIPOMBIIIJIEHHOCTH U B ObITy. KaMeHHBbIN
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEepUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M UX IPEBPALLICHUM:
O3HAKOMJIEHME C o0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedptp» u  «Yromp», MoIeIMpOBaHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJlOr€HONPOU3BOIHBIX, ITPOBEICHUE NPAKTUYECKON PabOThI: MOJyYEHNUE STHIIEHA
Y U3Y4YECHHE €TO CBOMCTB.

Pacuérnsle 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM MPOAYKTA PEAaKUUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEUIECTB WK NPOAYKTOB PEAKIIUH).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN MW OJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWd C AaKTUBHBIMU METaJlJIaMH,
rajJloreHOBOJIOPO/IaMHU, TOpEHHE), MpUMEHEHHe. BoaopoaHble CBsI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroaroMHsle  CIMpPTHL. OJTWICHIJMKOJIb W  TIIMIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO ULIEJIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupThbl). JleiicTBue Ha
opraHusM 4yenoseka. [I[pumenenne rmmuepuHa U STUICHIJIMKOIIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpnerupl U Kemowuwvl. DopManmpaerun, aneTanbACTHN:  CTPOECHUE,
¢uznyeckue U XMMHUYECKHE CBOMICTBa (peaklMM OKHCIEHUS U BOCCTAHOBJICHUS,
KA4ECTBEHHBIE PEAKLIMN ), IOJyUYEHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHas W
YKCYCHasi KHCIIOTBL: CTpO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepuuKaiim), moiyyeHue 1 NpUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOThl KaK MPEACTABUTENN BBICIINX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cinoxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xupo. buonoruueckas
POJIb JKUPOB.

VYrneBoabl:  cocraB, KilacCHU(PHUKanus  YriieBOoAoB  (MOHO-, JHU- H
nonucaxapuipl). ['oko3a — mpocTerImmii MOHOCaXapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C




runpokcugoM Meau(ll), okucnenne aMmmuadHbiM pacTBopoM okcuna cepedpa(l),
BOCCTAHOBJICHHE, OpPOKEHHE TJIOKO3bI), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. @otocunres. pykTo3a KaK U30MEP IITHOKO3BIL.

Kpaxman u nemnono3a Kak npupojHbie monuMepbl. CTpoeHue Kpaxmala U
Heunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHMsI BEIIECTB M HUX MPEBPalllCHUMN:
MpOBE/ICHNE, HAOJIOJICHUE W OINHCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, Kaue€CTBEHHBIC PEAKIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE HTaHOJIa
okcusmoM wmeau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBHUE TJIHMIEPUHA C
rugapokcugom meau(ll)), anpaeruioB (OKMcIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumoneiicTBHEe Kpaxmana C HOJIOM),
MPOBE/ICHHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIMU MO U3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WIIU MPOTYKTOB PEAKIUN).

A30TcozeprKallie OPraHu4eCcKUe COCTUHEHUSI.

AMMHOKHCIIOTH KaKk am(pOTEepHbIE OpraHuyYeckue coeauHeHus. duzndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. IlepBuunas,
BTOpPUYHAS M TPETHYHAs CTPYKTypa OenkoB. XMMHYECKHUE CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINKN Ha OCJIKH.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
HaOJII0/ICHUE U OMTMCAHKUE JIEMOHCTPALIMOHHBIX OIBITOB: JIEHATypalusi OEJIKOB MpU
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BricokoMoJIeKyJISIPHBbIE COeINHEHNS

OCHOBHBIC TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMeED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AINU, CPEIHSST MOJICKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHIEHCAIIHS.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHS BEIIECTB M HX MpPEeBpallCHUN:
O3HaKOMJICHHE C 00pa3laMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YUEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX €CTeCTBEHHO-



HAYYHBIX MOHATHUN, TaK U MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHANW3, CUHTE3, Kiaccuukanus, NepruoJUIHOCTh, HAOMIOICHHUE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepus, DOHEprus, Macca, aroM, OJJEKTPOH, MOJIEKYyIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3HUECKUe BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢dorocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OENKH, YIIEBOABI, JKHPHI,
bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE TOPOJIbI, MOJE3HBIE HCKOMAaeMble, TOIUIHBO,
PECYpPCBHIL.

TexHosnorus: MNHUINEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHMTAHUS,
MOIOIIHNE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHUE MpernapaThl, MaTepraIbl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMUHU

XUMUYECKHT 3neMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAs
000JI0YKa. DHEPreTHYeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX TEPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKoHA U [lepmoamyeckoil CuCTeMbl
xuMuueckux snemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOU TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
oOpa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYINaM M TEpUOaM.
3HaYeHue MepUOANYECKOr0 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHABI XMMHYECKON CBS3U
(KoBaJICHTHasl HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICEHTHOM XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIGKYJISIpHOTO Y HEMOJIEKYJISIPHOTO ~ CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIBI KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKH.



[TonsTue o nucnepcHbix cucteMax. VICTUHHBIE WM KOJUIOMJHBIE PAaCTBOPHI.
MaccoBas 10J11 BEeCTBa B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COCITMHEHUM. Howmenxkiatypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAs] CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccupukammss XUMHYECKHMX — peakmuil B
HEOPTaHUYECKOM U OpPraHMYeCKOM XMMHH. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MIPEBPAILCHUS SHEPTUH IPU XUMHUECKUX PEAKLIHSIX.

CKopoCTh peakiiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOINIME HA COCTOSHHE
XuMH4deckoro pasHosecus. [Ipunnun Jle [lartense.

DnekTponuTnueckas aucconuanus. CuibHbIC U clladblie AIeKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux sneMeHToB [l U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OINMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TMOMOUIbI0 YHHMBEPCAIBHOIO WHIUKATOPA, PEAaKUUH HOHHOTO OOMEHa),
MPOBEJICHNUE TPAKTUUECKON paboThl «BiusHue pa3iuyHbIX (DAKTOPOB HA CKOPOCTh
XUMUYECKOUN pEAKIIUN.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXHUMHUYECKHUE PACUEThl, PACU€Thl C HCMHOJIB30BAHUEM TOHATHUS «MacCOBas
JTOJIS1 BELLIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilonoxkenne HemetaiuioB B Ilepuogmueckoil  cucteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®u3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHUCJIOpOoa, cephbl, hochopa u yriepoa).

XHWMUYECKHE CBOMCTBA Ba)KHECHUIIMX HEMETAIOB (TaJOreHOB, CEPhI, a30Ta,
docdhopa, yrmepoma U KpeMHHS)) M UX  COCOWHEHUU  (OKCHUIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenune meramnoB B Ilepuoguueckoi cucreMe XMMHYECKUX
anemerToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.



XUMUYECKHE CBOWCTBA BAXKHEUIMX METAUIOB (HATPUM, KalWil, KaJbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COEAUHEHUHN.

OOmue cnocoObl momyuyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YUYE€HHUS BEIIECTB U HX NPEBPAILICHUN:
M3YYEHHE KOJUICKIMU «MeTambl U CIUIaBbD», 0OpPa3lOB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTATIBLHBIX 3a7ad, HAOJIOJEHWE W OIHMCAHWE JIEMOHCTPAI[MOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHHHUS C pacTBOpaMu
KHUCJIOT U IIeJI0YeH, KaYeCTBEHHBIC PEaKIIMH Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaun.

Pacuétbl mMaccel BellecTBa WU 00bEMA ra3oB MO M3BECTHOMY KOJIHMYECTBY
BEILIECTBA, Macce WM O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacuéthl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
W3 BEUIECTB UMEET IPUMECH.

XuMHUSI U )KM3Hb

Ponp xuMun B 00€CIEUYEHUM SKOJIOTUYECKOM, SHEPTreTUYECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIUN.

[IpencraBnennss 00 OOIMMX HAYYHBIX MPHUHIUIIAX  ITPOMBIIIJIEHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTECPUANIOB: BAXKHEHUIINE CTPOUTEIIbHBIE
MaTepuaiabl, KOHCTPYKIMOHHBIE MAaTEpUAIbl, KpPAacCKH, CTEKJIO, KEpamuKa,
MaTepuaibl U AJIEKTPOHUKH, HAHOMATEPHUaJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XUMHST U 3J0pOBBE YEIIOBEKA: MpPaBWJIA HCIMOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B ITIOBCEHEBHOM JKU3HH.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHUM  oOOmed u
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATUH, TakKk W TOHSATUN, SBIISIFOLIUXCS
CUCTEMHBIMHU JJIS1 OTJICJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KJaccupukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SIBJICHHUE.

dusznka: MaTepusi, SHEPTUs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUUECKUN YPOBEHD, BELIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHHE BEIISCTBA, (PM3MYECCKHE BEIMYMHBI U CAUHHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.



buonorus: kneTka, opraHu3M, JKOcHCTema, Owocdepa, Makpo- u
MUKPO3JIEMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MUHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC MCKOITaeMbIe, TOIUIHBO,
peCypChI.

TexHoJOrHsI: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTypIHsl, TPOU3BOJCTBO
CTPOUTEIBHBIX MaTepPHAIOB, CEIHCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITUIICBAS
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX IIperapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepPHAaJIOB,
9JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI I[10 XUMUN
HA BA30OBOM YPOBHE CPEJIHEI'O OBIIET'O OBPA3OBAHUA
JINMYHOCTHBIE PE3YJIBTATBHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJibTaTaM OCBOCHHUS
OOyYarONIMMHUCSL TPOTPAaMM  CpPEHEro OOLIEero o0pa3oBaHusl (JUYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HaydHO-MeTOoIM4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTpaMM CPEIHEro OO0IIEero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHHS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o01miero o0pa3oBaHMsI BBIJICTICHBI CISAYIOMUE COCTABIISIONINE:

OCO3HAaHHUE OOYYAIOUIMMHUCS POCCUICKOW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HAJIM4K1e MOTUBALIUU K O0YyUEHHUIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIHMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMHU, MPUCYIIMUMHU LEIO0CTHOU
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4ME MPABOCO3HAHUS HKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTH CTAaBHUTh
LEIN U CTPOUTH )KU3HEHHBIC IJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTra «XHUMHS» JOCTUTalOTCA B
eIMHCTBE Y4YeOHOM UM BOCHUTATEIBHOW JAEATEIbHOCTH B COOTBETCTBUH C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaJaMUd POCCUHCKOr0 TPa)KJAHCKOro OOILIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAMM Y TpPaBWIAMM  TOBEJEHHUSA,  CIOCOOCTBYIOUIMMHU  MpoleccaM
CaMOITO3HAHUS, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
oOydJarommxcs.

JIM4HOCTHBIE pEe3yNbTaThl OCBOEHUA TMpeaMeTa «XHUMHUS»  OTpaXKaroT
c(OPMHPOBAHHOCTh OMbITA MO3HABATEIBHON M MPAKTUYECKOW JEATEIbHOCTH
OoOy4JaronMXxcs Mo peaju3alyy NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YYaIOUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JAEATENBHOCTH NPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IATPHOTHYECKOI0 BOCITUTAHMS:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTNTCIIbHBIX ~ HAOMIOMEHUN, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  ITOWCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, 3STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMIA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHWE MOCHEACTBUUA 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUNA W HEMPHUATHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTUE B PEIICHUHM MPAKTUYECKUX 3a]ay
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBaXKEHHUS K TPYAY, JIOIAM TPyAa U PE3ylabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pELIEHHs BOIIPOCOB PALlMOHAIIBHOTO IIPUPOAOIIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEATPUHUMAEMBIX JICUCTBUM U MIPEIOTBPALIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
IIPaKTUKE, CIOCOOHOCTH M yMEHUSA AaKTHBHO MPOTHUBOCTOSATH HUAECOJOTUU
xemodoOuu;

7) IEHHOCTH HAYYHOI'0 MO3HAHMA:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON IPAKTUKH;

NOHUMAaHUsl CINEeUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poJid B
dbopMHpPOBaHUN PANMOHATHFHOTO HAYYHOTO MBINIICHUS, CO3JaHUU IIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpYy)KarolleM MHUpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMU
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIUHBI, O0OECHEYEHUH YCIOBUMN
YCIEIIHOTO TPpyJa M OKOJIOTHMYECKH KOM(OPTHOM JKM3HHM KaXIOro dieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMAaHUs CYLIHOCTH METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy4aeMbI€ 3HAHUS JJIS aHAIU3a U OOBSICHEHUS SBJICHUIA OKPYKAIOIIETO MHUpPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

MHTEpeCca K NO3HAHMIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENPEphIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMU MMOTPEOHOCTAMH;

UHTEpeca K 0COOCHHOCTSIM Tpy/Zia B Pa3lMYHbIX cdepax MpodhecCHOHaTbHON
NEATEIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIE pe3yJbTaTbl OCBOCHUSI YUYEOHOTO MpeaMeTra « XUMHs» Ha
YPOBHE CpeHEr0 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HAUUMbIE  JUIS dbopmMupoBaHUs MHUPOBO33PEHUS oOyuarommxcs
MEXKIMCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPAKAIOUINE
LEJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa HW cHeuu@uky MeTOJ0B IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, HayYHbI (pakT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCAJIbHBIC yueOHbIC JEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), oOecreynBaronme dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YyJaromuXCs;
CHOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA W  PETyJSTHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU No3HaBaTeJbHBIMH
JelCTBUSIMM:

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOATENLHO  (OopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpEAEsATh LEJNU JEITEIbHOCTH, 3aJaBas IapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUIEHUS —
BBIJICISITh XapaKTEpPHbIE MPU3HAKU MOHITUM M YCTAHABIMBATH MX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXKAY H3ydaeMbIMU
SIBJICHHSIMU;

CTPOUTH JIOTHYECKHE pPaCCYXKIeHUS (MHIYKTUBHBIC, EAyKTUBHEIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIC) MOJIEITH, TIPEOOPA30BHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUICCKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJCIIbHBIC TIPEJICTABIICHUS ISl BBISBICHHS XapaKTePHBIX
MPU3HAKOB U3yYaeMBbIX BEIIECTB U XUMHUECKHUX PEaKIIHIA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

dbopMyIMpOBAThH 1ENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MOCTABIICHHBIC
U CaMOCTOSTENIBHO C(OPMYJIMPOBAHHBIE BOINPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHMUS U OCHOBBI JUIsI (DOPMHUPOBAHHS THUIOTE3BI 1O MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BIAJCTh HAaBBIKAMU CAMOCTOSITEJILHOTO IIJIAHUPOBAHUS U IPOBEIACHHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOWCKY METOJIOB PpEUICHUS TPAKTUYECKUX 3a7ad, NPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
NoMmyJsipHas JUTEparypa XUMHUYECKOTO COJEP)KaHMsI, CIPABOYHBIE MOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MIPE/ICTaBIICHNUS, KPUTHUYECKU OLICHUBATH eé JOCTOBEPHOCTh "
HEMPOTHUBOPEUUBOCTH;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wHpOpMaMK, HEOOXOMUMOW Il BBINOJTHEHHWS YYE€OHBIX 3amad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxemsl, TpaduKH, JUarpamMmbl, TAOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOITHEHUS MPEI0KEHHOH 3a1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajn3aluu y4eOHOro MpoeKkTa U (hOpMyIHpOBATH BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO ITUIAHUPOBATh M OCYLIECTBJISATH CBOK IO3HABATEIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b deKTUBHBIN C€rMoco0 HMX penieHuss ¢ Y4ETOM TOJYYeHHS HOBBIX 3HAHHMMA O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

INPEJMETHBIE PE3YJIBTATBI
10 KJIACC

[IpenmeTHbIe pe3ynbTaTbl OCBOEHHS Kypca «OpraHuyeckas XuUMHS»
OTpa)KaroT:

c(hOPMHUPOBAHHOCTh  IPEACTABICHHH O XHMHYECKOH  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KApTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs] MPAKTUYECKUX 3a7a4



U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U MPUPOIHOU
cpexne;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralole MOHATUSA (XMMHYECKUH JJIEMEHT, aTOM, JJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTh, XUMUYECKas]
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJIApHAs
Macca, MOJIApHBIA OO0BEM, YIJIEPOAHBIM CKeneT, (yHKUMOHANbHAS TpYIIa,
paaukai, U30MepHrs, U30Mepbl, TOMOJIOTMYECKUI psAZl, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOZ M a30TCOJAEpXKAIIUE COCAVMHEHUS, MOHOMED, IOJIMMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOpUsl CTPOCHUS
oprannueckux BemiectB A. M. BytinepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
Jexalye B OCHOBE I[OHMMaHHs NPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBe, IMOIYYCHHH U
0e30MacHOM HCITOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHbIE MPU3HAKUA TOHITHUH,
YCTaHAaBJIMBAaTh UX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOLIUE IOHATUA IIPU
OIMCAHUU COCTaBa, CTPOCHHUs U IPEBPALICHUN OPTraHUYECKUX COCIUHEHUN;

c()OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
GopMysl OpraHMYECKHMX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
M3TrOTaBJIMBAaTh MOJEIN MOJIEKYJl OPraHMYECKMX BEUIECTB JUI1 WUIIOCTPALUU HX
XUMHYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHMS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3YyYEHHBIX
OpPraHWYECKUX BEIIECTB II0 MX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynmne CoeInHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcoAepikKalliue
COEJIMHEHHs, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), [aBaTb WM Ha3BaHUA 110
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TpPUBUAIHHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITWICH, MPOMWIEH, alleTUJIEH,
ATUJICHIJIMKONb, TNHLIEPUH, (eHos, (hopManbIerul], aleTaabIerujl, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJI0TA, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAs KUCIIOTA, IJII0K03a,
bpykTO3a, KpaxMal, LeJUII0I03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHSI OINpPEACNSITh BHABl XHUMHYECKOM CBSI3M B
OpraHUYECKUX COCIUHEHUSX (OAMHAPHbBIE U KPATHBIE);

C(OPMUPOBAHHOCTh YMEHHUS NPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa U CTPOEHMsI; 3aKOH COXPAHEHMS MaCChl BEILIECTB;



chOPMHPOBAHHOCT, ~ YMEHHM  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3MYecKue M XWMUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIMJICH, aIlleTUJIEH,
oyranuen-1,3, metunOyramuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJIUKOJb,
TJIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, IeJUTI0JI03a, aMUHOYKCYCHAsI KUCIIOTa), WILTIOCTPUPOBATh TEHETHIECKYIO
CBS3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKHX PEaKIHil C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (He(Th, MPUPOAHBIM Ta3, Yrojib), CIOCOOBI WX IepepaboTKu U
MPaKTUIECKOE TPUMEHEHHE TIPOAYKTOB MepepaboOTKH;

c(hOpPMHPOBAHHOCTh YMEHUW TIPOBOJAUTH BBIUYMCICHUS 1O XUMHYCCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakiuu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIU TPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TO3HAHUS, UCTIOJB3YEMBIX B XUMUW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEpPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATUS pEUIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsAX, CBS3aHHBIX C BEIMIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA TOJIb30BAHUS XUMHUECKOU
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHUH TUTAHWUPOBATH W BBITIOJHATh XUMHUYCCKHM
IKCIIEPUMEHT (TIPEeBpAILEHNS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUCHUE
STWIEHA M W3YYCHHE €ro CBOMCTB, KauyeCTBEHHbIE PEAKIUU OPraHUYeCKHUX
BEILECTB, JCHATypalusi OEIKOB MpPU HArpeBaHWUU, IBETHHIE pPEAKIMU OEIKOB) B
COOTBETCTBHM C TMpPaBWIaMHU TEXHUKHA OCE30MaCHOCTH TpU OOpaIieHuu C
BCIIECTBAMH M J1AOOPATOPHBIM OOOpPYIAOBaHUEM, TPEJACTABIATh PE3YJIBTATHI
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYCCKH aHAIM3MPOBATH XHUMHUYECKYIO
uH(OpMAIMIO, TOJyYaeMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHMM  COONIIOMATh  TpaBUjia  DKOJOTUYECKH
1€JIECO00Pa3HOr0 TOBENEHUS B OBITY W TPYAOBOM NEATETBHOCTH B IIENISIX
COXpaHEHHUsI CBOETO 3JI0POBBbS M OKPYKAIOIICH MPUPOTHON Cpebl, OCO3HABAThH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMasi cMbica mokaszatens [IJIK, moscHsITh Ha mpumepax CrocoOb
YMEHBIICHUSI W NPEAOTBPALLICHUS KX BPEAHOTO BO3JACHCTBUSA HA OPTraHU3M
YEJI0BEKA,

JUIsi 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpains mis 3anucu XUMHYECKUX
bopmyiL.

11 KJIACC

[IpeameTHble pe3ynabTaThl OCBOCHHS Kypca «OOIas M HeopraHudeckas
XUMHS» OTPAXKAIOT:

cOPMHUPOBAHHOCTh  TMPEJCTABICHUN: O XHUMHUYECKOW COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KApTUHBI MHPA, POJM XHMUUW B TIO3HAHWU SIBJICHUMU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM JJIs pElISHUsI MPAKTUYECKUX 3a7a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOJIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHUYECKHMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAraloNIUe MOHATHSA (XUMUYCCKHH 3JIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIH OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTD, CTENEHb OKUCIICHHS, XUMAYECKAsI CBS3b
(koBaJIeHTHAs, MOHHASI, METAITTHYECKAs, BOJOPOIHAS ), KPUCTAIUTMYECKAsl PEIIETKA,
TUNBl ~ XUMHUYECKHX  PEAKIMH, PaCTBOpP, DIJIEKTPOJUTHI, HEDICKTPOIUTHI,
ANEKTPOJUTHYECKAsT JAUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pEakluu, XUMHUYECKOE DPAaBHOBECHE); TEOPHUM W 3aKOHBI (T€Opus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHHSI MAacChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPAICHUS SHEPTUU
NP XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIME B OCHOBE MOHWMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTHYECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXXKHEHIIINX HEOPTaHMIECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JICITEIIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTepHbIC TMPU3HAKU TTOHATHM,
YCTaHaBIIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME IMOHSITHUS IPH
ONMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIIONH30BATh XUMHUYECKYH) CHMBOJIUKY IS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHUM XMMHYECKUX  pPEaAKIUH,



cucremaruyeckyro HomeHknarypy (IlUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJEKHCIbIM ra3, aMMHAK, raméHas
U3BECTh, HETAIEHAsl U3BECTh, MUTHEBAS CO/IA, IUPUT U IPYTHE);

c(pOpMUPOBAHHOCTh YMEHUIN ONPEIENISITh BAJIEHTHOCTh U CTETIEHb OKHCIECHUS
XMMHUYECKUX DJIEMEHTOB B COCAMHEHUAX PA3NMYHOTO COCTaBa, BUJ XUMHUYECKON
CBsA3M (KOBaJEHTHAs, MOHHAS, METAJUINYECKAsl, BOJOPOJHAsA) B COCIUHEHUAX, THUII
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHad,
MOHHAsA, METAJUIMUECKast), XapaKTep Cpeibl B BOJHBIX PACTBOPAaX HEOPTraHUUECKHUX
COCJIMHCHUM;

c(pOpMUPOBAHHOCTb YMEHUM yCTaHaBIIMBAaTh IPUHA/IEKHOCTD
HEOPraHUYECKUX BEILIECTB IO HX COCTaBYy K OIpeAeIEHHOMY KiacCy/Tpyre
COEJIMHEHUU (IPOCTHIE BEIIECTBA — METAUIBl U HEMETAJLIbI, OKCH/Ibl, OCHOBAHMUS,
KHUCJIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUI PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa /[,
N. MenneneeBa 1 J€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, OO CHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil CHCTEMBI
xuMuuecknx 3jemeHtoB [I. M. MenpeneeBa, MCHONB3ysl MOHATHS «S-, P-, d-
AIIEKTPOHHBIE opouTanm, «9HEPreTUYECKUe YPOBHI, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XHUMHMUYECKHX 3JIEMEHTOB U MX COCOUHEHUUN
1o nepuojam u rpymmam Ileprogudeckoil CUCTEMBI XUMHYECKUX 311eMeHTOB /1. 1.
Menpaeneena;

chOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3IMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILBI0 YPABHEHHI COOTBETCTBYIOLIUX XUMHUYECKUX PEAKLIAN;

C(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUECKHE PEAKIUH 10
pa3NUYHBIM MpPHU3HAKaM (YUCIY M COCTaBYy PEarupyrolldX BEIIECTB, TEIJIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTHU
peakiiy, y4acTUIO KaTaanu3aTropa);

C(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMM pPa3IMYHBIX
TUIIOB, TIOJTHBIE M COKpPALIEHHBIEC YPaBHEHUsI PEAKIMil HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHUSI, PU KOTOPBIX 3TH PEAKLUU UAYT 0 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUH TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PAacTBOpPax HEOPraHWUYECKHUX
BEILECTB;



c(OPMUPOBAHHOCTh YMEHHMHM  PACKpPBIBaTh CYIIHOCTh  OKUCIHTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3IuYHbIX (PaKTOPOB; XapaKTep CMEIIECHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHUSI CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKke CPOPMUPOBAHHOCTH NPENCTABICHUNA 00 OOUIMX HAYYHBIX MPUHIUIIAX U
HKOJIOTHYECKUX MPOOIIeMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHUS C HUCIOJIB30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IPU XUMHYECKUX PEAKIUSIX, MacChl BEIIECTBA WIH 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEakLUu
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOII0OATh MTPaBUJia MOJIH30BAHUS XUMUYECKON
nocyAoi M J1abOpaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBuwia oOpallleHus C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHINOJHATH XUMHUUYECKUN
DKCIIEPUMEHT (pa3j0KEHUE IMEePOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB € IOMOILBK  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaAKIUH,
peaklMd MOHHOTrO OOMEHA, KayeCTBEHHbIE peaklUu Ha cyib(ar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
temam «Metaiue»y U «HeMetaiib»y) B COOTBETCTBHM C MMPAaBHIAMU TEXHHKHU
0e30macHOCTH TIPU OOPAIIEHHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOTO JKCIIEpUMEHTa B (QopMe 3arucu
YpaBHEHUH COOTBETCTBYIOLIMX peaKUil U (HOpMYIUpOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHbOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, THTepHeT u 1pyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TpaBUJia  IKOJOTHYECKHU
[eJIecCO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAOLIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMaCHOCTh BO3JEHCTBHS HA )KUBBIE OPTaHU3MBbI ONPECIEHHBIX BEIIECTB, IOHUMAs



cmbicn mokazarens [IJIK, mosicHaTe Ha mpuMepax cnocoObl YMEHBIICHUS |
IIPEAOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHM 3JI0POBbSI: YMEHUE
OPUMEHATHh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/JAX IIO3HAHMS BELIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4alOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

dyeKkTpoHHbIE (LM (POBbLIE)

Ne n/m HaumeHoBaHue pa3/ie/ioB M TeM MPOrpPaMMbl Konrpoabnbsie IIpakruueckue
Bcero o0pa3oBaTejbHbIEe pecypchl
padoThI padoThI
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHM
11 IIpenmer oprannyeckoil xumun. Teopus cTpoeHus 3
' opranudeckux coenuHeHuit A. M. byrineposa
Hroro mo paszneny 3
Pa3znen 2. YrieBoaopoanbl
2.1 [IpenenbHbIC YTIIEBOIOPOABI — ATKAHBI 2
99 HenpenenbHble yriaeBoJOPO/bl: aJIKEHBI, aJIKaJUECHBI, 5 1
' QITKUHBI
2.3 ApoMaTn4ecKkue yrieBoaoposl 2
94 [TpupoHbIE HCTOYHHUKH YTIEBOAOPOAOB M UX 3 1
' nepepadoTKa
Hroro no pasneny 13
Pasznen 3. Kucinopoacoaep:kamnue oprannieckue coeJuHeHUst
3.1 Crnuptsl. denon
3.2 Anspaeruabl. KapOoHoBble KuCOThL. CokHbIE (DU 1
3.3 VrneBoasl 2
Hroro no paznery 13
Pa3nea 4. Aszorcoaepikamue opraHu4ecKue coeJHHeHHUs
4.1 AMUHBI. AMUHOKHUCIOTHI. benku 3




Uroro no pazneny

Pa3znen 5. BbicokoMoJIeKyJISIPHbIE COeINHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoanuecTBo 4acoB

JuaekTpoHHbIe (HU(pPOBbHIE)

Ne ni/m . HaummeHoBaHMe pa3/iejioB U TeM NPOTrPaAMMBbI Konrposbabie  IIpakTuyeckue
Bcero o0pa3oBaTe/bHbIe Pecypchl
padoTshI padoTshI
Paznen 1. Teopernueckue 0CHOBBI XUMHU
Ctpoenue atoMoB. [lepuonnueckuii 3akoH 1
11 [Tepuoanyeckas cucteMa XUMUYECKUX JIEMEHTOB /. 3
. Meunneneena
1.2 Crtpoenue BemiecTBa. MHOrooOpasue BEIECTB 4
1.3 XHUMHYECKUE PEaKIUU 6 1 1
Wroro mo pazneny 13
Pa3nea 2. Heoprannyeckasi Xumust
2.1 Mertanib
2.2 Hemerambl 1 1
2.3 CBs13b HEOPTaHUYECKUX U OPTaHMYECKHUX BEIIECTB
Hroro no pasneny 17
Pazgen 3. Xumus u :Ku3Hb
3.1 XuMUs U )KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpoarmpie  Mpaxrueckue fl[3yqemm :)Iﬁl?aiosaTeanble
padoThbI padoTbI pecypest
1 [IpenMer opranuyeckoil XuMuu, €€ BOSHUKHOBEHHE, 1
pa3BUTHE U 3HAUCHUE
5 Teopust cTpoeHUs OpraHUYECKUX COSAMHEHUN A. 1
M. bytiiepoBa, €€ OCHOBHBIE IOJIOKEHHUS
[IpencraBnenne o kIaccu(PUKauy OPraHMIECKUX
3 BeulectB. HomeHkmnarypa (cucremaruyeckas) u 1
TPUBHAJIbHBIC HA3BaHUSI OPTAaHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUN PSJT 1
5 MertaH U 3TaH — NpOCTENIINE TPEACTABUTENN 1
aJIKaHOB
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1
7 DTUJIEH U TIPONUIIEH — MPOCTEHIINe 1
MPEACTAaBUTENH AIKEHOB
8 [Tpaktrueckas padota Ne 1. «I[lomyuenue sTuineHa u 1 1
U3Y4YEHHE €r0 CBOMCTBY
9 Ankanuensl. Byranuen-1,3 u metunOyranuen-1,3. 1
[TonydyeHne CHHTETUYECKOTO KayyyKa U Pe3UHBI
AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHMS,
10 TOMOJIOTMUYECKUH Psil. AETHIIEH — IPOCTEUILINI 1
MpeACTaBUTENb AJIKUHOB
11 Brruucnenus mo ypaBHEHHUIO XUMUUYECKON PEaKIIUU 1




12

ApeHbl: 0eH3011 U TOJIyoJI. TOKCHYHOCTh apEHOB

I'eneTnueckas cBA3b Yrii€BoaopoaosB,

13 MPUHAIISKAIINX K PAa3IMYHBIM KIaccam
[IpupoaHbIe HCTOYHHUKH YTIIEBOAOPOIOB:

14 MIPUPOJIHBIN Ta3 U MOMyTHbIC He(PTSIHBIC Ta3kl,
He(Th ¥ MPOAYKTHI €€ epepadoTKH
[IpupoIHbIE UICTOYHUKH YIJIEBOIOPOOB:

15 MIPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIE Ta3bl,
He(Th U MPOAYKTHI €€ epepaboTKu

16 Kontponbnas padota no pazaeny «YTiIeBOI0pOAD)

17 [IpenenbHbIe OTHOATOMHBIE CIUPTHI: METAHOJ U
sTano’. BogoponHas cBs3b

18 MHOTroaTOMHBIE CIIUPTHI: STUICHTIIUKOIb 1
TIIALIEPUH

19 DeHoJI: CTPOCHHUE MOJIEKYITBI, (PU3UIECKUE U
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE

20 Anpaerupl: GopManbAETHI U alleTallbIeT U/,
AuetoH

21 OmHOOCHOBHEIE TIpEeNbHBIC KaPOOHOBBIE KUCIIOTHI:
MypaBbHHAS U YKCyCHas

99 [IpakTruyeckas padora Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

93 CreapuHOBas U OJIEMHOBAS KUCIIOTHI, KaK
MPEICTAaBUTENH BBICIIUX KAPOOHOBBIX KHCIOT

24 MpbI1a Kak COJTM BBICIIUX KapOOHOBBIX KHCIIOT, UX
MOIOlIEe ACHCTBUE

o5 CroxHble 3(upbI KaK MPOU3BOAHbIE KAPOOHOBBIX

KUCIOT. ['Mapoan3 cloXHbBIX 3(UPOB




XKupsl: ruponan3, npuMeHeHue, OuoJornyecKas

26 1
POJIb JKUPOB

7 VYraeBogsl: cocTaB, kiaccuukanus. Baxkueiimue 1
MPEJCTaBUTENN: TII0K03a, (PpyKTO3a, caxaposa

28 Kpaxman u niemutosio3a Kak IpupoIHbIC TOJTUMEPHI 1
KonTponpHas pabota mo pazueny

29 «Kucnopojacoaepxaiiue opraHuuecKre 1
coeauHeHus»/ Beepoccuiickas mpoBepoyHas padboTa
OOm1ast XxapaKTEpPUCTHKA a30TCOACPIKALIIX

30 OpraHuvecKux coenuHeHuit / Beepoccuiickast 1
poBepouHas padboTa

31 AMUHBI: METUJIAMHUH U aHUJINH 1
AMUHOKHUCIIOTHI KaK aM(QOTEPHBIC OPTaHUICCKUE

39 COEIMHEHUS, UX OMOJOTHYeCcKOe 3HAUCHHE. 1
[TenTuael. benku kak npupoIHbIE
BBICOKOMOJIEKYJISIPHBIE COEMHEHUS

33 OCHOBHBIE TIOHATHS XHMHH BBICOKOMOJICKYJISIPHBIX 1
COeMHEHU I

34 OcHOBHBIE METOIBI CHHTE3a BRICOKOMOJIEKYIISIPHBIX 1
coennHeHuil. [limactMaccsl, kKaydyku, BOJJOKHA

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypaIys aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHUUYECKHX d1emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHUS AaTOMOB

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XAMUYECKHX DJIEMEHTOB U UX COCIUHCHUI I10
rpyImiaM v nepuojaam. 3HaueHue
MIEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
pPa3BUTUU HAyKU

CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,Z[Ha}I CBA3b

BaneHTHOCTE. DNEKTPOOTPUIIATETLHOCTb.
Crenenn okucieHusa. Bentectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

HOHSITI/IG (0] lII/ICHepCHBIX cucremMax.
HcTuHHBIC U KOJIOUTHBIC PACTBOPEI.
MaccoBast J10JIs BEeIeCTBa B pacTBOpE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4eCKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTAaHUYECKUX BEIECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiun. O6paTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[IpakTuueckas pabora Ne 1. «Bnusaue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PeaKIum»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIiaBoB ¥ pacTBOPOB COJIEHN

KontponbHas paboTa mo pazaery
«TeopeTndeckre OCHOBBI XHMUM»

14

Mertaiuel, ux noyioxkenue B [lepuognyeckoii
CHCTEME XMMUYECKHUX dmeMeHToB /. H.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBa
MCTaJIJIOB




15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTayIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kajaui, KaJablui, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUN

XUMHYECKHE CBOMCTBA LIMHKA, JKeJIe3a U UX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«Mertanen»"

20

21

22

Hewmeraibl, X mojio)KeHUE B
[Tepuonuueckoit cucTeMe XMMUYECKUX
anemenToB 1. Y. Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANIOTpoNus HEMETaJIOB (Ha IpuMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPhI M X
COCIMHEHUI

23

XuMudeckue cBorcTBa a3oTa, hocdopa u ux
COETUHEHUN

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaXKHEUIINX HEMETAUIOB U UX
COE€IUHEHUN

26

O0001IeHrEe 1 cUCTEMAaTH3alUs 3HAHUHI 110




TteMe «HemeTamiwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTasl"»

28 KonrtponbHas pabota no remam «MeTtaibh» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTrepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Ponp xumMun B 00eciedeHUN SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMX HAYYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILECTB U MaTEpPHAIOB

34 XUMHUS U 30pOBbE YEJIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O0 34

[NPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KITACC

Kox npoBepsiemoro
pe3yJibTara

IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero odpasoBaHusi

1

TeopeTnueckre OCHOBbI OPraHNYECKOW XUMHUU

1.1

ChopMupoBaHHOCTh TPEACTABICHUNH O XUMHUYECKOW COCTaBIISIFOIICH
€CTECTBCHHOHAYYHOW KapTHHBI MHMPA, POJIU XUMHH B IIO3HAHWH SIBJICHUN
IpUpoJsl, B (OPMUPOBAHUM MBILIUIEHUS M KYJIbTYpbl JMYHOCTH, €€
(YHKIMOHATBHOM  TPaMOTHOCTH,  HEOOXOOUMOH  JUIsL  pELICHHS
MIPaKTUYECKUX 3a7a4 M DSKOJOTMYECKM OOOCHOBAaHHOI'O OTHOIIEHUS K

CBOEMY 3/I0POBBIO U MPUPOTHOM cperie

1.2

Bnanenune cucTeMONM  XMMUYECKMX 3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATr Al IINE MOHATHUSA (Monexkyina, BaJICHTHOCTb,
3JEKTPOOTPULATENBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs CBS3b, MOJIb,
MOJIIpHasT ~ Macca,  MOJSIpHBIH ~ 00BEM,  YIJIEpOAHBIA  CKEJeT,
(GyHKIIMOHATTbHAS rpyIa, panukan, n3omepus, HU30MEDBI,
FOMOJIOTUYECKHM  psil, TOMOJIOTH,  YIJIEBOJOPOAbL, KHUCIOPOI- U
a30TcoJepKallie COSAUHEHHs, OHMOJOTHMYECKH AaKTUBHBIE BEIIECTBA
(yrneBonpl, KHUpbI, O€IKH), MOHOMEp, MOJHUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE ~ COCJIMHEHMs); TEOPUU M  3aKOHBI  (Teopus
XUMHUYECKOTO CTpoeHus opranuueckux Bemects A.M. byrtneposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHUMHHU, (PAKTOIOTHYECKHUE
CBEJIEHHWs O CBOIMCTBax, COCTaBe, IMOJIYYEHUH U  OE30MaCHOM
HCMOJIb30BAHUM BaKHEUIIINX HEOPTaHUYECKUX U OPTaHMYECKUX BEIIECTB B

6BITy n HpaKTI/I‘{CCKOﬁ JACATCIIBHOCTH YCIIOBCKA

1.3

ChopMupoOBaHHOCTb YMEHUH BBISABIATH XapaKTepPHbIE MPU3HAKHM MOHATHIA,
YCTaHABIMBAaTh MX B3aMMOCBSA3b, HCIOJIB30BaTh COOTBETCTBYIOLIUE
MOHATUA TPU  ONHMCAHUM  COCTaBa, CTPOCHMS U  MPEBpALCHUHN

OPraHNYeCKUX COECTUHEHUHN

14

c(OpPMUPOBAHHOCTh YMEHMH HCIIOJNB30BaTh XUMUYECKYIO CUMBOJIUKY IS
COCTaBJIECHHUS  MOJEKYJSIPHBIX U CTPYKTYpHbIX  (pa3BEpHYTOM,
COKpaléHHON) (GOopMyaT  OpPraHMYEeCKUX BEIIECTB U  YypaBHEHHH
XUMUYECKUX PpEaKIMil, M3roTaBJIMBaTh MOJEIU MOJEKYJI OpraHUYECKUX
BEIIECTB I WJUIIOCTPAMM HMX XUMHUYECKOTO M IMPOCTPAaHCTBEHHOI'O

CTPOCHUS

1.5

CdopmupoBaHHOCTH YMEHUN yCTaHaBJIUBAaTh MIPUHAUIEKHOCTD

HU3YUCHHBIX OPraHUYCCKHUX BCIICCTB II0 HUX COCTABY H CTPOCHHUIO K




onpeneaéHHOMY Kilaccy (TpyIe) COeMHEHHUH (YIiIeBOJOPOAbI, KUCIOPOL
U a30TCOJAEpXkalIle COCAMHEHUS, BBICOKOMOJEKYJISIPHBIE COCIUHEHHS),

JaBaTh UM Ha3BaHUs 110 cucreMarnyeckoii HomeHkimatype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUSI ONPEICISITh BUIBI XUMHYECKOW CBSI3U B

OpPraHMYECKUX COCAMHEHUSX (OJUHApPHBIE U KPaTHbIE)

1.6

ChopMUpOBaHHOCTh YMEHHUS MPUMEHATH: MOJIOKEHUS TEOPHUH CTPOCHUS
oprannueckux BemectB A.M. ByriepoBa ans oObscHEHUS 3aBUCHMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHHUS MaCChI

BCIICCTB

VYT1eBo10pObI. Kucnopozaconepxariue u a30TCOCPIKAIIUC

OpraHN4YCCKUC COCAUHCHU. BLICOKOMOJIeKy.HSIpHBIC COCOAMHCHUA

2.1

CpopMHUpPOBAaHHOCT, YMEHHH MPUBOJWUTH TPUBUAIBHBIE  HA3BAHUS
OTJIETIbHBIX OPraHMYECKUX BEHIECTB (PTWJICH, MPOMMIICH, alleTUJIEeH,
ATUJICHTJIMKOJb, TJHICPUH, (eHoN, QopMaIbIerua, ameTalbIerul,
MypaBbUHAs KHCJOTA, YKCYCHas KHCJIOTa, OJICMHOBAash  KHCJIOTA,

CT€apHHOBAs KHCIIOTA, TIIIOK03a, (PYKTO3a, Kpaxmall, [eJUTI0I03a, TIHIIHH)

2.2

CpopMHUpPOBAaHHOCT, YMEHUW XapaKTEpU30BaTh COCTaB, CTPOCHHE,
¢u3nueckne W XUMHYECKHE CBOWCTBA THUIHUYHBIX TPEIACTABUTEINCH
pa3IMYHBIX KJIACCOB OPTraHMYECKHX BEIIECTB (METaH, OSTaH, JTHUJICH,
MpomnuieH, aneTwieH, OyramueH-1,3, wMerunOyraauen-1,3, OGeH3ou,
METaHOJ, JTaHOJ, JTHICHTJIUKOJb, TIUIEPHUH, (PCHON, alneTalbIeTh]I,
MypaBbHMHAsS M YKCYCHAasl KHCJOTBHI, TJIFOKO3a, Kpaxmai, IeJITI0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

2.4

ChopMHupoBaHHOCTE YMEHHS WILTIOCTPHPOBATh TEHETHYCCKYIO CBSI3b
MEXIYy TUITUYHBIMU MPEICTABUTEISIMU PA3IMYHBIX KIIACCOB OPTaHMUYECKUX
BEIIECTB ypPaBHEHUSMHU COOTBETCTBYIOIIMX XHWMHUYECKUX peakluuid cC
WCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT

CdopMupoBaHHOCTH yMEHUs XapaKTepU30BaTh HUCTOYHUKHU
YTJIEBOJIOPOTHOTO CHIPbsl (He(PTh, MPUPOIHBIA Ta3, Yrojb), CIOCOOBI HUX

nepepa60TKH U MMPAKTUYICCKOC ITPUMCHCHHUEC ITPOAYKTOB nepepa60TKH

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTh YMEHHUH BIaeTh CHUCTEMOW 3HAHUH 00 OCHOBHBIX
MEeTOAaxX HAyYHOTO MO3HAHUSI, MCHOJb3YEMbIX B XUMHUHU MPU H3YYEHUU
BEIIECTB W  XHMHYECKUX  sBIEHUW  (HaOmIofeHWe, W3MepeHue,
IKCTIEPUMEHT, MOJIEIMPOBAHNE), UCIIOJIB30BATh CHCTEMHBIE XHUMHYECKHE
3HaHUS Ui MPUHSTHUS PEUICHUN B KOHKPETHBIX >KM3HEHHBIX CHUTYalUAX,

CBA3aHHLIX C BCIICCTBAMHA U UX IPUMCHCHUCM




3.2

3.3

CchopMupoBaHHOCTH ~ YMEHUH  COONMIOJAaTh  NpaBUiIa  IMOJB30BaHUA
XUMHAYECKOH TMOCYyIOol M J1abopaTOpHBIM O0OpYHOBaHHMEM, a TaKXkKe
npaBuiia 0OpaleHns C BEIIECTBAMU B COOTBETCTBHU C WHCTPYKIHSIMU 10

BBIITOJIHEHUTO na6opaToprlx XHUMHUYECCKUX OIIBITOB

ChopmMupoBaHHOCTh YMEHMI IJIAHUPOBATh M BBIMOJHATH XUMHUYECKUN
SKCIIEPUMEHT (TpPEeBpallleHUus OpPraHMYeCKHX BEIIECTB IMPU HarpeBaHUW,
MIOJIyYEHUE ATHJIEHA M HM3YyYEHUE €ro CBOWCTB, KaYECTBEHHbBIE DPEAKIIMU
OpPraHMYECKUX BEIIECTB, JeHATypauus O€lIKOB IPU HAarpEeBaHUHU, LIBETHBIC
peakuuu OelKOB) B COOTBETCTBUU C IpPaBUJIAMU TEXHUKH O0€30MaCHOCTH
mpu oOpalieHuH ¢ BeulecTBaMH U JabOpaTOpHBIM 00OpYIOBaHHEM;
MPEJCTABIATh PE3YJIbTaThl XUMHUYECKOTO KCIIEPUMEHTa B (hOpMe 3aluCH
ypaBHEHUH COOTBETCTBYIOIIUX peakmuid U (HOPMYyJIMPOBATH BBIBOJIBI HA

OCHOBC 3THX PE3YyJIbTATOB

3.4

ChopMupoBaHHOCTb yYMEHHUI NPOBOAUTH BBIYMCICHUSA MO XUMHYECKUM
ypaBHEHMsSM (Macchl, 00bEMa, KOJMYECTBA HMCXOJIHOIO BELIECTBA WM
MIPOJYKTa PEAKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJITHOTO U3

HCXOJHBIX BEIIECTB WM MIPOTYKTOB PEAKIUN)

3.5

CpopMHUpPOBAHHOCT YMEHUW KPUTHUYECKU AHAIM3UPOBATH XHUMUUYECKYIO
nH(POPMAIIHIO, TIOTYYaeMYI0 U3 Pa3HBIX HCTOYHUKOB (CPEICTBa MACCOBOM

unpopmanuu, cetb IHTepHET u Apyrue)

3.6

11 KJIACC

ChopMupoBaHHOCTb ~ yMEHUH  COOJIOAATH  MpaBWJIa  SKOJIOIMYECKH
11€J1ecO00pa3HOro MOBeIeHHUsI B ObITY M TPYAOBOM AEATEIbHOCTU B LIENAX
COXpAHEHHUs CBOEro 3/I0POBbS M OKPYKAKOUIEH NPUPOIHON CpPEXBbl,
OCO3HaBaTh OIIaCHOCTH BOSI[GI\/'ICTBI/ISI Ha JXUBBIC OPraHU3Mbl onpeneHéHme
OpPraHUYECKUX BEILEeCTB, MOHMMas cMblca mnokaszarens [IJIK (mpenensHo
JONMYCTUMON  KOHIIGHTPALlMU), TMOSICHATh Ha IpUMepax CIOCOObI
YMCHBIICHHUA U MPECAOTBPAIICHUA UX BPCIHOIO BOSI[CI\/'ICTBI/ISI Ha OpraHusm

YCJIO0BCKa

Konx nposepsiemoro

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM

pe3yJbTara 0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero o0pa3soBaHus
1 Teopernueckre OCHOBbI XUMHH
Bnamenue cucremMoli < XMMHUYECKHMX 3HAHMM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIIHE TIOHATUS (XUMUYECKHUI DJIEMEHT, aTOM, JIEKTPOHHAs
11 oboylouka aroma, S-, p-, O-dJIEeKTpOHHBIE OpOWTAIM aTOMOB, WOH,

MOIJICKYJIa, BAJICHTHOCTD, 3JICKTPOOTPULATCIBHOCTh, CTCIICHb OKHCJICHUA,

XUMHYECKasl CBs3b, MOJb, MOJSIpHAS Macca, MOJSPHBIA 00BEM,




KpUCTAJITUYECKasl PEeIIETKA, TUIbl XUMUYECKUX peakuil (OKHCIUTEIbHO-
BOCCTAHOBUTEIIBHBIE, 3K30- W JHAOTEPMUYECKHE, PEAKUUH HOHHOIO
oOMeHa), pacTBOp, 3JCKTPOJIUTHI, HEIIEKTPOIUTHI, JJIEKTPOJIUTHYECKAs
JUCCOLMAIUS, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTb XWUMHUYECKOU
peakiuy, XUMHUYECKOE pPaBHOBECHE); TEOPUU M 3aKOHBI (TeopHs
AIEKTPOJIUTUYECKOW  auccounannu, Ilepuonmueckuin  3axkon .M.
Menpeneesa, 3aKOH COXpaHEHHS  MAaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XUMHUH, (HAKTOJIOTHUECKUE CBEACHUS O CBOWCTBAX,
COCTaBe, TONYYCHWH U OE30IaCHOM WCIIOJNB30BAHUU  BaXKHEUIIINX
HEOPraHMYECKUX BEIIECTB B OBITY W MNPAKTUYECKON JESATEIbHOCTH

YCJIOBCKa

1.2

1.3

1.4

1.5

CdopMHpOBaHHOCTh YMEHUH BBISBISATH XapaKT€pHbIE IPU3HAKH U
B3aMMOCBSA3b M3YYEHHBIX [IOHATUH, IPUMEHATh COOTBETCTBYIOLINE
MIOHATHSI IIPU ONMCAHUU CTPOCHMSI U CBOMCTB HEOPTaHUYECKUX BEILECTB
U WX IPEBPALLCHHUN; BBIBIATH B3aUMOCBS3b XMMHMYECKHUX 3HAHHU C
MOHATUAMM U IPEACTABICHHUAMHU  JPYTUX  €CTECTBEHHOHAYYHBIX

IpeaMETOB

Bnagenne OCHOBHBIMH METOJaMU HAaYy4YHOI'0O TIIO3HAaHHWA BCHICCTB H
XUMHYECKHX  SABJICHUHU (Ha6JHOI[eHI/Ie, HU3MCPCHHUC, OKCIICPUMCHT,

MOJICJIUPOBAHNE)

Cq)OpMI/IPOBaHHOCTb YMeHHﬁ OIpCACIATL BaJICHTHOCTb H CTCIICHDb
OKHCJICHHUA XUMHWYCCKHUX JJICMCHTOB B COCAWMHCHUAX PA3JIMYHOIO
cocTaBa, BU/J] XHUMHYSCKOM CBSI3U (KOBaJ'IeHTHaSI, HWOHHAas, MCTAJIJINYCCKasd,
BOI[OpO,Z[HaH) B COCOMHCHHUAX, THII KpHCTaHHquCKOﬁ peH_IéTKI/I
KOHKPETHOT'O BCIICCTBA (aTOMHaH, MOJICKYJISApHAas, HOHHAas,

MeTaJUTHYecKas)

ChopMHUpPOBAaHHOCTh YMEHUW OMpPEACNATh XapaKTep Cpeabl B BOJIHBIX

pacTBOpaxX HEOPraHUYECKUX COEAUHEHHI

1.6

1.7

ChopMUpOBaHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XUMHUYECKUE PEAKIIUN
M0 Pa3JIUYHBIM MPU3HAKAM (YHUCIY M COCTAaBy pPEarupyrollux BEIIECTB,
TEIVIOBOMY d3(QeKTy peakiuu, H3MEHEHHIO CTENeHEeH OKHCIIeHUs

9JICMCHTOB, 06paTI/IMOCTI/I pCaKknuuu, y4acTuro KaTaJII/ISaTOpa)

ChopMupOBaHHOCTH ~ YMEHMH  COCTaBJIATH  YpaBHEHHUS  peakuuit
pa3IMYHBIX THIIOB, IIOJHBIE M COKPAIIEHHBIE YPAaBHEHUS pPEaKIHUU
MOHHOIO0 OOMEHa, YUYUThIBAs YCIOBUS, MIPU KOTOPBIX 3TU PEAKLUUU HUIYT

J0 KOHIIa

1.8

CdopmMupoBaHHOCTh YMEHUH TNPOBOIUTH PEAKIUH, MOJTBEPKIAOIINE

Ka4yeCTBEHHBIN COCTaB PAa3JINIHBIX HCOPTraHUYCCKUX BCIICCTB,




pacrio3HaBaTb OIBITHBIM HyTeM HOHBI, NPUCYTCTBYIOIIHUC B BOJIHBIX

pacTBOpax HCOPraHNICCKUX BCIICCTB

1.9

ChopMupoBaHHOCTE YMEHHH pPAacKphIBaTh CYIIHOCTh OKHCIHTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUI MMOCPEACTBOM COCTABJIEHUS JIEKTPOHHOIO

OaJlaHca dTUX peaKIui

1.10

1.11

2.1

ChopmupoBaHHOCTE yMEHUU OOBSACHATH 3aBUCUMOCTb  CKOPOCTH

XUMHUYECKON peakiy OT Pa3InYHbIX (aKTOPOB

ChopMupoBaHHOCTb ~ yMEHHHl  OOBSCHATH  XapakTep  CMEIIEHUs
XMMHUYECKOI'O PAaBHOBECHS B 3aBUCHUMOCTHU OT BHEIIHEIro BO3JCHCTBUSA
(mpunnun Jle [larensbe)

OO01mas 1 HeopraHUYecKask XUMUS

CdopmupoBaHHOCTh yMEHUH packpbiBaThb cMbIci llepuoanueckoro
3aKOHa J.. Menneneena u JIEMOHCTPUPOBATH ero

CUCTCMATU3UPYIOIY1O, O6T>$ICHI/ITCJ'IBHYIO " NPOTHOCTUYCCKYIO (I)YHKI_II/II/I

2.2

2.3

2.4

CpopMHUpPOBAaHHOCT, YMEHUM XapaKTEPHU30BaTh SJEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKUX »dJeMeHToB 1—4 mnepuomoB Ilepuoguueckoit
cucTeMbl XxuMuyeckux odnemeHtoB J[.M. MenneneeBa, ucCHonb3ys
MOHSATHSA «S-, P-, J-2JIEKTPOHHBIC OPOUTAINY, «IHEPTETHYCCKUE YPOBHHY,
0O0BICHSITH 3aKOHOMCPHOCTHU N3MCHCHU CBOIICTB XUMHUYCCKUX
AJIEMEHTOB M WX COEAMHEHUU 1o mepuoiam u rpymmam [lepuoanueckoit

CHCTE€MBI XUMHYECKUX 31eMeHTOB /(.M. MeHneneera

ChopmupoBaHHOCTh yMEHHUW XapaKTepH30BaTh (OMHMCHIBATH) O0OIIHE
XUMUYECKHUE CBOMCTBA HEOPTaHUUYECKHX BEIIECTB PA3IUYHBIX KJIACCOB,
MOATBEPKJIaTh  CYIIECTBOBAHWE  TEHETHYECKOM  CBA3UM  MEXKAY
HEOPraHUYECKUMHU BEILECTBAMHU c MTOMOILIBIO YpaBHEHUU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

ChopMupoBaHHOCTb ~ yMEHMH  yCTaHaBIMBAaTh  IPUHAIJIEKHOCTh
HEOPraHMYECKUX BELIECTB II0 HMX COCTaBY K OIPENEIEHHOMY KJaccy
(rpymnme) coeauHeHMH (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJIbL,

OKCH/Ibl, OCHOBaHMsI, KUCJIOTHI, aM(pOTEpHbIE THPOKCUIBI, COJIH)

2.5

ChopMUPOBaHHOCTh YMEHHWH HCIIONB30BaTh XHUMHUYECKYI0 CHMBOJIUKY
JUIL COCTaBICHUs (OPMYJ BEIIECTB U YPABHEHUH XMMHMUYECKHX PEaKIHi,
cucremarnyeckyro HomeHkinarypy (IUPAC) u TpuBmaibHbIe Ha3BaHUS
OTIENFHBIX HEOPTaHWYECKUX BEIIECTB (YTapHbBI Tra3, yrJIEKHUCIBIA Tra3,

aMMHaKk, rameénas HU3BECTH, HerameéHas H3BCCTH, MUTBEBAA COJa, MUPUT U

Apyrue)

2.6

ChopmupoBaHHOCTE yMEHUU XapaKTepu3oBaTh (OMUCHIBaTh) OOIIHE




2.7

XMMHUYECKHE CBOMCTBA HCOPraHNMYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB,
NMOATBCPIKIAATH CYIICCTBOBAHUC T€HETUYECKOM CBA3U MCKOAY
HCOpPraHn4cCKuMHU B€IICCTBAMU C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIUX XUMHUYCCKUX pCaKHI/Iﬁ

CchopMupoBaHHOCTb YMEHHMI IUIAHUPOBATh M BBIIOJIHATH XUMHUYECKUH
9KCHEPUMEHT (pa3jloKeHHe IepOoKCUIa BOJOPOAA B MPHUCYTCTBUU
KaTajau3aropa, OIPEICIIEHUE Cpeabl PACTBOPOB BELIECTB C ITOMOLIBIO
YHHUBEPCAJIbHOTO HMHAWKATOpa, BIUSHHE pPa3WYHbIX (DaKTOpOB Ha
CKOPOCTh ~ XUMMUYECKOW  peakluH, peakUud HOHHOro oOMeHa,
KayeCTBEHHbIC PEAKIIMU Ha Cyib(ar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA
KaTUOH aMMOHUs, pELICHUE DSKCIEPUMEHTAJbHBIX 3a1a4 II0 TeMaM
«Metamnel» u «Hemerannel») B COOTBETCTBUM C IPAaBUJIAMHU TEXHUKHU
0e30IacCHOCTH Npu OOpallleHMM C BelIeCTBaMU U J1JaOOpaTOPHBIM
00opyI0BaHUEM; IIPEJCTaBIIATh pe3yIbTaThl XMMHYECKOIO
SKCIEpUMEHTa B (pOpMe 3aIUCH YPaBHEHUH COOTBETCTBYIOIIMX PEAKIIHA

n q)OpMy.]'II/IpOBaTB BBIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB

2.8

2.9

3.1

CpopMupoBaHHOCT, YMEHUN COOJIOATh MpaBWIa  TOJb30BAHUS
XUMHUYECKON TMOCyAOH U JabopaTopHBIM O00OpYyAOBaHHEM, a TaKkKe
MpaBUia 0OpaIIeHUs C BEIECTBAMHI B COOTBETCTBUH C HHCTPYKIUSMU TIO
BBITIOJTHEHUIO J1a00PaTOPHBIX XUMHUYECKHUX OTBITOB

ChopMupoBaHHOCTh YMEHUN XapaKTEPHU30BaTh XMMHUYECKHE MPOLECCHI,
JIeXKAIIMEe B OCHOBE IMPOMBIIIIEHHOTO TOJYYCHHUS CEPHON KHCIIOTHI,
aMMHaka, a TakXke C(QOPMUPOBAHHOCTH TMPEJACTABICHUNH 00 OOIMX
HAayYHBIX TPUHIHUIAX W DKOJIOTUYECKUX MpoOIeMax XUMHUYECKOTO
MPOU3BOJICTBA

Xumus U )KU3Hb. Pacu€Tsl

CpopMHUpPOBAaHHOCTh TPENCTABICHUNH O XHWMHUYECKOW COCTaBIISIONIEH
€CTECTBEHHOHAaYYHOW KapTUHBI MUpPA, POJIM XUMHH B TO3HAHUU SIBIICHUU
NpUPObl, B (POPMUPOBAHUU MBIIUICHUS] U KYJIbTYpbl JHYHOCTH, €€
(YHKIIMOHATBHOW  TPaMOTHOCTH,  HEOOXOMUMOW  JUIsl  pelIeHHs
MPaKTUYECKUX 3a/lad M IKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K

CBOEMY 3/I0POBBIO U IPHPOIHOM cpeie

3.2

3.3

ChopMHUpPOBAaHHOCTP YMEHHM KPUTUUYECKH aHAJTU3UPOBATH XMMHYECKYIO
nH(OpMALIMIO, TONy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelcTBa

MaccoBOW KOMMYHHUKaINH, ceTh VIHTepHET u apyrue)

CpopMHUpPOBAaHHOCT, YMEHUW COONIOAATH TIpaBWJIA AKOJOTHYECKH

11€J1ec000pa3HOro MOBEIEHHs B OBITY U TPYIOBOH AEATEIBHOCTH B LIETSIX




COXPAHEHUS CBOETO 3J0POBbS U OKPYKAIOIIEH IPUPOTHON CPEIIbI

3.4

3.5

Oco3HaBaTh  OMAacHOCTb  BO3JICEUCTBUS HAa  JKMBBIE  OpPraHU3MBbI
ONpeACIEHHBIX BEUIECTB, MOHUMAasA cMbIci nokasarens I[I/IK, noscHsaTs
Ha IpUMepax CrnocoObl YMEHBUICHHUS W IMPEAOTBPAILlEHUs UX BPEAHOTO

BOS,I[GfICTBHH Ha OpraHusM 4€JIOBCKa

ChopMHPOBAHHOCTh YMEHHI MIPOBOIUTH BBIYMCIICHUS c
MCIOJIb30BAHUEM TIOHATHS «MaccoBas JOJsl BEIIECTBA B PacTBOPE»,
O6'béMHBIX OTHOIIIEHUHM Ta30B npru XUMHYCCKUX PCaKIHrigX, MaCChl
BEIIECTBA WJIM 00BEMA Ta30B 10 HM3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce Wi 00BEMY OJHOrO M3 Y4YacTBYIOUIMX B PEAKIUH BEIIECTB,
TEIUIOBOTO 3(dekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHECHHS MAacCChl

BCUICCTB, IMPCBPALLICHUA U COXPAHCHHA SHCPIUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA
10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

1

TeOpeTI/I‘leCKI/IC OCHOBBI Opl"&HPI‘ICCKOfI XUMHUHU

11

1.2

[Ipenmer opraHnyeckOd XHWMHHU: €€ BO3HUKHOBEHWE, PAa3BUTHE W 3HAUEHUE B
MOJYyYCHUU HOBBIX BEHIECTB M MaTepuasioB. Teopus CTPOEHHUS OPraHUYECKUX
coequHenniit A.M. bytnepoBa, €€ 0OCHOBHbBIE MOJIOKEHUS

CtpykTypHble (QOpPMYNIBI OPraHMYECKUX BEIIECTB. [ OMOJIOTHS, HW30MEpHs.
Xumuueckasi CBsI3b B OPraHUYECKUX COCAUHEHUSX — OJMHAPHBIE U KpaTHbBIC

cs3u. [Ipencrasienne o kiaccuGpuKauy OPraHuvIecKiX BEIIeCTB

1.3

Homenkiiatypa opranuueckux COeIMHEHUH (CHUCTeMaThyecKas) U TPUBUAJIbHBIC

Ha3BaHUS BaKHEUIIINX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHM4CCKUX BCUICCTB

VYri1eBO10pOBI

2.1

2.2

AJIKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKHUN psill. MeTaH U 3TaH — IpocTenIne
IPEJCTaBUTENIN QAJIKAHOB: (U3MYECKHE U XHMHYECKUE CBOHCTBa (peakuuu

3aMCIICHUA U FOpeHI/IH), HaxXO0XJCHUC B IPUPOAL, ITOJTYYCHUEC U IIPUMCHCHUC

ANKEHBI: COCTaB W CTPOCHHC, TOMOJIOTUYECKHI pAaa. OTHIEH H IMPOIUWICH —
HpOCTCfII.HHG MNpCACTAaBUTCIIN AJIKCHOB! q)HSI/I‘{GCKI/Ie A XUMHYECKHE CBOMCTBA
(peaKIII/II/I TUAPHUPOBAHUA, TAJOTCHHUPOBAHUA, TUApAaTallMM, OKUCICHUA U

HOJII/IMepI/ISaIII/II/I), MOJIY4YCHHEC U IPUMCHCHUC

2.3

2.4

Anxaguensl: Oyraauen-1,3 u MerunOyraguen-1,3: crpoeHue, BaxHeiune
XMMHYECKHEe CBOMCTBa (peakuusi noiauMmepusanun). IlogydeHne cCMHTETHUECKOTO
KayuyKa U PEe3HHbI

AJKHHBI: COCTaB U OCOOCHHOCTU CTPOCHMSI, TOMOJIOTUYECKUN psil. ALETHIICH —
NPOCTEHIIMKA TMpeACTaBUTENb aJIKHMHOB: COCTaB, CTpPOEHHE, (QHU3UUECKUe U
XUMHAYECKHE CBOMCTBA (pEaKIy TUAPUPOBAHUS, TAIOTEHUPOBAHNS, THIPATAIIH,

TOpPEHMSI), TOJyYEHUE U IPUMEHEHHE

2.5

Apenbl. beHzon: coctaB, cTpoeHHe, (U3HMYECKHE M XHUMHYECKHE CBOMCTBA
(peakuuy raJoreHupOBaHMs M HUTPOBAHUS ), MOTy4YeHUE U TpuMeHeHue. Tomyou:
cocTaB, CTpoeHue, (u3mueckne ¥  XHUMHYECKHE CBOWCTBA  (peakiuu
raJIOTEHUPOBAHUS WM HUTPOBAHHUSA), TOJy4eHHE M TNpUMeHEHHe. TOKCHYHOCTh
apeHoB. ['eHeTmueckas CBs3b MEXAY YIVIEBOJOPOAAMH, NPHHALICKAIIUMHU K

Pa3JINIHBIM KJIacCaM

2.6

[Ipupoanbie HCTOYHUKH YTIIeBOAOPO0B. [IpupoaHblii ra3 u nonyTHele HeTIHbIE
ra3sl. Hegtp 1 e€ mpoucxoxnenue. CrnocoObl nepepaboTKH HePTU: MEPETrOHKa,
KPEKUHT (TepMHUECKHUH, KartanuTuueckuit), nuponus. [IpoaykTel mepepaboTku

He(TH, X NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIH yronb u




MPOAYKTHI €ro nepepaboTKH

3.1

3.2

3.3

Kucnoponcoaep:xaiiue opraHn4eckue CoeAMHEHNS

[IpenensHbIe OAHOATOMHBIE CHIUPTHL. METaHOI M 3TAHOJ: CTPOCHUE, (PU3NIEeCKHe
u XUMHNYCCKUC CBOMCTBa (peaKI_[I/II/I C AKTHUBHBIMH METaJlllaMHU,
raJJOr€HOBOJIOPOJIaMH, T'OpPEHHe), MpUMeHeHHe. BolopojHble CBS3U MEXIY
MOJIEKYJIaMHM CHUPTOB. J[elicTBME METAaHOJIA U 3TAaHOJIa HAa OPraHU3M 4YeJIOBEKA.
MHOroaToMHbIE CIIUPTHI. DTUICHIJIUKOIb U TIUIEPUH: CTPOCHUE, PU3UIECKIE U
XMMHYECKHE CBOMCTBa  (B3aMMOJICHCTBHME CO  IIEJIOYHBIMH  METaJlIaMH,
KayecTBEHHasl peaklus Ha MHOIOATOMHbIE CIUpPTHI). JleificTBue Ha opraHusm
yesoBeKa. [IpuMeHenne rauneprta u 3TUICHITITMKOIIA

@deHoJI:  CTpOEHUE MOJIEKYJbl, (U3MYECKHMEe U XUMHUYECKHE CBOICTBA.
Tokcuunocts enona. [lpumenenue gpenona

Anbnernasl 1 keToHbl. @opManblerus, aleTaibIeru: cTpoeHue, GU3ndecKue u

XHMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHHA M BOCCTAHOBJICHHA, KAYCCTBCHHBIC

peaxkiuun), noJy4eHue U NpuMeHEeHUe

3.4

3.5

OAHOOCHOBHBIE IpeeIbHbIE KapOOHOBBIE KUCIOTHL. MypaBbuHas M YKCyCHas
KHUCJIOTBI: CTPOEHHE, (PU3NUECKUE U XMMHUECKHUE CBOIMCTBA (CBOMCTBA, OOIIME JIs
Kjlacca KHCJIOT, peakuus JSTepuuKanuu), I[OIy4eHHe U [pHUMEHEHHUE.
CreapuHoBasi M OJEMHOBAsl KUCIOTHl KaK MPEICTaBUTEIN BBICHIMX KapOOHOBBIX

KHUCIOT. MbIJIa KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBHE
CrnoxHble 3¢Upbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIpONN3 CIOXHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buosnornueckas poib

KUPOB

3.6

4.1

VYrneBoabl: cocTaB, Kilaccu(uKanus yriaieBoaoB (MOHO-, AW- U MOJHCAXapHJIb).
I'moko3a — mpocTednmii MOHOcCaxapuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIBI,
bu3nyecKre 1 XUMHYECKHE CBOMCTBA (B3aumoeiictBre ¢ ruapokcuaom memu(ll),
OKHCJICHHEe aMMHavHbIM pacTBOpoM oOkcuma cepedpa(l), BoccTaHOBIICHHE,
OpO’KE€HHE TIJIIOKO3bl), HAaXOXKJIEHHE B MPUPOJE, NMPUMEHEHHE, OHOJIorHuecKas
poib. ®otocunres. @pykro3a kak uzomep IOKo3bl. Kpaxman u nemnosno3a kak
npupojHble nonuMepbl. CTpoeHHe Kpaxmajga M HeJUIrosio3bl. dusnueckue U

XUMHUYECKHE CBOICTBA Kpaxmaina (TUIpOIN3, KaYeCTBEHHAs PEaKIis C HUOJA0M)
A3oTcoiepikalie OpraHn4eckie CoeIMHEeHNs

AMHMHOKHUCIIOTHI Kak aM(OTEepHbIE OpraHWYEeCKHe coeAnHEHUs. DU3NUecKue H
XUMUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha TpuUMepe TIHIuHa). buonormdyeckoe

3HaYE€HHE aMUHOKHUCIOT. IlenTuabl

4.2

benkn kak MIPpUPOAHBIE BBICOKOMOJICKYJIIAPHBIC COCIUHCHUAA. HepBI/I‘-IHaSI,

BTOpUYHAS U TPETUYHAs CTPYKTypa OelKoB. XHMHUYECKHE CBOMCTBa OEJIKOB:




THAPOIU3, ACHATYpaIisl, KAYeCTBEHHbBIE pEeaKIuy Ha OeKu

5.1

5.2

BricokoMoueKy s ipHbIE COSMHEHMS

OCHOBHBIC TIOHATHS XHMUH BBICOKOMOJICKYJIAPHBIX COGIII/IHGHPIP'IZ MOHOMCD,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb MOJHMMEPHU3AlINA, CPCAHAA MOJICKYJIApHAad
macca. OCHOBHEIC MCTOABI CHHTE3a BBICOKOMOJICKYIISAPHBIX COCI[I/IHeHI/Iﬁ —

ImoJIMMEpur3anuAa U INOJIUKOHACHCAL U

9KCH€pI/IMCHTaJ'II)HI)Ie MCETOABI H3YYCHHA BCHICCTB HU HUX npeBpameHI/Iﬁ:
O3HAaKOMJICHHUE C O6p33HaMI/I IIPHUPOAHBIX U UCKYCCTBECHHBIX BOJIOKOH, IIaCTMAcCC,

Kay4yykoB. [loirydeHne CHHTETU4ECKOTO KaydyKa U pe3UHbI

11 KIIACC

Kox

IIpoBepsieMblii 3JIeMeHT cOAePKAHUSA

1

TeopeTI/I‘leCKI/IC OCHOBBI XMMHH

11

XuMudeckuil sneMeHT. AToM. SIapo aroma, U30TOMBL. DJIEKTPOHHAs 000JI0YKa.
DHepreTHYecKue YpOBHHU, MOAYPOBHU. ATOMHbBIE OpOUTANH, S-, P-, U-371€MEHTBI.
OcoOeHHOCTH pacIpeesieHus] AIIEKTPOHOB 110 OPOUTAISAM B aTOMax AJIEMEHTOB

MEPBBIX YETHIPEX NEPUOOB. DIEKTPOHHAS KOH(DUTYpaLIUsi aTOMOB

1.2

[Iepnonnueckuit 3akoH u [leproanyeckas cucreMa XUMHYECKUX d1aeMeHToB JI.1.
MenpeneeBa. Cps3p mnepuoanyeckoro 3akoHa U llepuonnueckoil cucTembl
xumuueckux snemeHToB J[.M. MenneneeBa ¢ COBPEMEHHOM TEOpHUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XMMMUYECKHX DJJIEMEHTOB U
o0Opa3yeMbIX MMH IPOCTBIX M CJIOXHBIX BEUIECTB IO TpylnamM U IepHoJaM.

3HaueHue NEPUOANYCCKOr0 3aKOHAa B pa3BUTHU HAYKU

13

14

1.5

1.6

1.7

Crpoenue BemiecTBa. XUMHYECKas CBsI3b. BHIBI XUMHUYECKOW  CBSI3U
(koBalleHTHAs HEMOJspHAas W TOJSApHAas, HWOHHAs, MeTaindeckas). VoHBI:
KaTHOHBI U aHUOHBI. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHUYECKON CBSI3U

(oOMeHHBIN U TOHOPHO-aKLIENTOPHBIN). BogopoaHast cBs3b
BanenTtHocTh. DnekTpooTpuaTenbHOCTh. CTENEHb OKUCIIEHUS

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THUIMbl KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMICTBa
BEUIECTB OT THUNA KpucTamyeckod pemérku. [loHsTHe o AMCEpCHBIX
cucremMax. VICTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBasi JoJsl BEIECTBA B

pacTBope

KHaCCI/I(I)I/IKaI_II/ISI HCOPTaHNYCCKUX COCIUHEHMH. HOMCHKJ'IaTypa HCOPTaHNUYCCKUX

BEILECTB

XuMuueckass — peaxiusl. Knaccudukanus  XUMHYECKHX  peakIuil B

HEOPTraHUYECKOW M OPTaHMYEeCKOW XUMHUHU. 3aKOH COXpPAaHEHHUS MAacChl BEIIECTB,




3aKOH COXPAaHEHUS U IIPEBPALLECHUS DQHEPIUH IIPU XUMUYECKUX PEAKLIUAX

1.8

1.9

CKOpOCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB

OOpatumble peakuuu. XHUMUYecKoe paBHoBecue. DakTOphl, BIHAIOLIME HA

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunuun Jle [larense

1.10

Onekrponutnyeckas aucconuanus. CuibHbIE M ciaa0bie 3MeKTpoiuThl. Cpena
BOZHBIX PACTBOPOB BEILECTB: KUCIIAsd, HEUTPAIIbHAs, LIeJI04Has1. Peakiiuu HOHHOrO

oOMeHa

1.11

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC p€aknuun

2.1

HeOpraHI/I‘lCCKaﬂ XUMUA

Hewmeramnsl. [lonoxxkenne HemetamioB B [lepuonnueckoil cucteMe XMMUYECKUX
anemenToB JI.M. MenzaeneeBa 1 OCOOCHHOCTH CTPOCHHS aTOMOB. DU3MUYECKHE

CBOMCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (Ha IIPUMEPE KUCIOPOa, CEPBI,

docdopa u yraeponaa)

2.2

2.3

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJlOT€HOB, CEphl, a30Ta,
dochopa, yrmepoga M KpEeMHHUS) HM  UX  COCAMHCHUH  (OKCHIOB,
KHCJIOPOJICOACPIKAIIIUX  KHUCIIOT, BOJOPOJHBIX coeauHeHuid). IlpumeHenue

BOKHEUIINX HEMETAIJIOB U UX COENUHEHUN

Meramnbl. Ilonoxxenne metamioB B Ilepuomudeckoll cucreMe XHMHYECKHX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHMSI 3JIEKTPOHHBIX 000JI0UEK
aToMoB MeTaiuioB. O6ume ¢usnueckue cBoiicTBa MeTaJuioB. CIIIaBbl METAJIOB.

9HeKTpOXHMI/I‘{CCKHI>'I pax HaHpH)I(eHI/Iﬁ MCTAJIJIOB

2.4

2.5

3.1

XUMHYECKHE CBONCTBA BAXKHEMINIMX METAJUIOB (HATpUM, KalHil, KaJbIUH,
Mar"uii, aqlOMUHHUHA, ITUHK, XpPOM, JKeJe30, MeIb) U HX coeauHeHuil. Oouue

CITIOCOOBI MOJIYYCHHU A MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6LITy N TCXHHUKC
I'eneTnueckas CBI3b HEOPTraHNYCCKUX BCUICCTB, IPHUHAMICKANIUX K PA3JTITUNIHBIM
KJj1accaM

XUMHUS U KU3Hb

Ponp xumMum B oOecrieueHHH 3KOJ'I01"I/I‘-ICCKOI7I, 3HepFCTI/I‘{eCKOﬁ 151 HHH.[CBOﬁ
6630HaCHOCTI/I, Pa3BUTHU MCAWLIUHBI. Ilousatue o HAayY4YHBIX MCTOJaX IO3HAHUSA

BCIICCTB U XUMHWYCCKHUX peaKLII/Iﬁ

3.2

[IpencraBienust 06 OOIMMX HAYYHBIX MPUHIUNAX MPOMBIIUIEHHOTO MOTYYEHHS
BAKHEHINNX BellecTB. UeloBeK B MHUpE BELIECTB M MATEpUAJIOB: BaKHEHIINE
CTPOUTEIIBLHBIE MaTepuasbl, KOHCTPYKLMOHHBIE MAaTEpUalbl, KPacKH, CTEKIIO,
KepaMHKa, MaTepHalIbl I SJIEKTPOHMKH, HAHOMATEPHUAIIbl, OPTaHMYECKHE U

MUHEpaJIbHbIE y100peHus

3.3

Xumus u 300pPOBEE UYCJIIOBCKA: IIpaBHJIa MCIIOJIB30BaHUA JICKAPCTBCHHBIX




MpermapaToB, MpaBuiia 0€30MaCHOTO UCTIOIB30BAHUS IIPETapaToOB OBITOBOM XUMUH

B IIOBCEIHEBHOMU KU3HU



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumus, 11 xkmace/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






