—

T'ocynapcreennoe 6101xeTHOE 00meo0pa3oBaTe/ibHOE YUpeKIeHHe
"Yepmanbikckasn mkoia TeabManoBekoro MynHRIEIILHOTO OKpYyra'

Jlonenxoii Hapoanoii Pecnybuimkn

PACCMOTPEHO COI'’JJACOBAHO YTBEPXJIEHO

Ha 3acenanuu 11 IMO 3am.qupektopa o YBP  W.o.mmpekropa 'BOY

y4HTENEH eCTECTBEHHO- .
o 1 l‘ 063 i
MareMarH4eckoro HKIa J M.A TaGuil: e
b ITporokonNel ot «22» 08 «22» 08.2024 r.
2024 r.
Pyxosoautens [IIMO

é/‘é . EK Anana

KAJIEHJIAPHO-TEMATHYECKOE INTAHUPOBAHHUE
yuebHoro npeamera «buosorua» (YriayoOuennsiii ypoBens)

i obyuaromuxcs 10-11 knaccos

Pazpabortano yuurenem
Anmuna EK.

2024-2025 yuebnsiii ron




I'ocynapcTBenHOe 0101KeTHOE 001I€00pa30BaTe/IbHOE YUPeK/IeHHEe
"YepMaabIKCcKas K02 TeJbMaHOBCKOr0 MyHHIMIIAJIBHOI0 OKpyra'"

Joneuxoit Hapoaunoi Pecnny0siuku

PACCMOTPEHO COI''TACOBAHO VYTBEPXJIEHO
Ha 3aceganuu [1IMO 3aM.aupekTopa 1no YBP N.o.qupektopa ' BOY
YUUTEJIEH €CTECTBEHHO- "YepmalibIKCKas MIKOJIA
MaTeMaTHUYECKOTO IIUKJIa M_A Tabus TensManoBckoro Mm.o."
ITporokonNel ot «22» 08 «22» 08. 2024 1.
2024 r.
E.I'.Il1o0
PykoBoautens IIMO «23» 08 2024 1. obonen
E.K.Amuna
PABOYAS TPOT'PAMMA

(ID 5820695)

yueOHoro npeamera «Xumus. ba3zoBblid ypoBeHb»

s ooygaromuxcs 10 — 11 kmacca

Pabouyro nporpammy coctaBuia Anumna E.K.

YUUTCJIb XUMHUU

2024-2025 y4eOHblii rox



I'ocynapcTBeHHOe O1012KeTHOE 001I€00pa3oBaTeIbHOE YUPeK/IeHHe
"YepMaabIKcKas K02 TeJbMaHOBCKOr0 MyHHIIMIIAJIBHOIO OKpyra'"

Jonenkoit Hapoaunoii Pecnny0siuku

PACCMOTPEHO COI'JTACOBAHO VYTBEPXJIEHO

Ha 3aceganuu [1IMO 3aM.aupekTopa 1no YBP N.o.qupektopa 'BOY
YUUTEIEN €CTECTBEHHO- "YepmalibIKCKas MIKOJIA
MaTEeMaTHYECKOIr'o IMKJIa M.A Ta6us TeapMaHOBCKOTO M.O."
[potokosNel ot «22» 08 «22» 08. 2024 .

2024 r.

PykoBomutens HIMO ETMloboner

«23» 08 .2024 .
E.K. Anuna

KAJIEHIAPHO-TEMATUYECKOE IINTAHUPOBAHUE

yueOHoro npeamera «Xumus» (ba3oBblii ypoBeHb)

s ooygaromuxcs 10-11 kimaccos

Pa3zpaboTaHo yuurenem
Amuna E.K.

2024-2025 y4eOHblii rox






HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO o0IIero o0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuérom Konneniuu npenoaaBanus ya4eOHOTO
npeaMmera «Xumus» B o0pazoBatenbHbIX opranusanusax Poccuiickoit denepanum,
peanu3yroX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMbl, U OCHOBHBIX MOJIOKEHUN
«Crparerun pa3sutus Bocniutanusi B Poccuiickoii @enepanuun Ha nepuoa ao 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oOwielt crpaTteruy 00y4YeHusl, BOCIIMTAHUS U Pa3BUTHS O0YUYaIOMIMXCS CPEICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, PE3yJbTaTOB OOy4eHHs W TpeOOBaHUN K YPOBHIO TOJATOTOBKH
BBIMTYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHMHYECKOro o00pa3oBaHUS. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YeJI0BeKa, a TAK)KE IKOJIOTHYECKH 000CHOBAHHOTO OTHOIICHHS K CBOEMY 37]0POBBIO
U TPUPOJHON cpene. Peanmsyercs xummueckoe oOpazoBaHHE OOydYaIOIIMXCS HA
yYpOBHE CpeHero o011ero 00pa3oBaHus CPEACTBAMH yIeOHOTO ITpeaMeTa « XUMUS,
COJIEp’)KaHHE M TOCTPOECHHE KOTOPOrO OMNPENENIEHbl B MpPOrpaMMe IO XUMHH C
yuéToM crneuuUuK HayKd XUMHM, €€ 3HayeHHs B NO3HAHMM MPHUPOABI U B
MaTepuaibHON )KM3HU OOIECTBa, a TAKXKE C y4ETOM OOLIUX Lieded U MPUHIIMIIOB,
XapaKTEepU3YyIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEJHEro OOIIEeTro
oOpazoBanus B Poccuiickoit deneparuu.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT oco0yio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIIBHOU KYIBTYPHI.
Ona BHOCHUT CBOH BKJIa/ B (POPMHUPOBAHNE PALIMOHAIEHOTO HAYYHOTO MBIIIICHUS, B
CO3/IaHHE IIEJIOCTHOTO MpEJICTaBICHUsI 00 OKpYXKalolleM MHUpE KaK O €IHHCTBE
OpUPOJBI M YeNOoBEKa, KOTopoe (OpMHUPYETCS B XMMHMHU Ha OCHOBE MOHUMAHMS
BEILLIECTBEHHOI'0 COCTAaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSA B3aUMOCBSI3U MEXKAY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmiectBa. CoBpeMEHHass XUMHUSA KakK Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBHM ¢ OOmMMM UEASAMU U MPUHIIMIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHPOB, YCICIIHOTO BKIIYEHUS B JKU3Hb COLIMYMa, MPOJOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIUX MOHSTHH, 3aKOHOB ¥ TEOPUI XUMHUH.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u 0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUKW Ha  ONpeNeIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
Npe/ICTaBIIEHUH O CTpOeHUH BeliecTB. CBeZeHUs 00 U3y4aeMbIX B Kypce BEIIeCTBaX
JAI0TCSI B Pa3BUTUU — OT YIJIEBOJOPOJIOB JO CJIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHMM. B Kypce  OopraHM4ecko — XMMHH  [OJy4arT  pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMHUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuBaeTCsl M3YUYEHHBIH HAa YpOBHE OCHOBHOIO 00IIEro oOpa3oBaHUs
TEOPETUYECKUNA Marepuan U (AKTOJOTHUECKHE CBEACHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOJANYECKOTO 3aKOHA C OOIETEOPETUYECKUX U METOAOJOTHMUECKUX MO3UIUM,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX W NPUMEHEHUH, & TAKXKE O XMMUYECKUX PEAKLMAX, UX CYIUIHOCTH U
3aKOHOMEPHOCTAX MPOTEKaHUs JonoHsAeTcs B Kypcax 10 u 11 knaccoB anemMeHTamu
COoAEpKaHUsI, UMEIOIMUMU KyJIbTYpPOJIOTUYECKUN W TPUKIAAHON XapakTep. OTH
3HaHUSl CIOCOOCTBYIOT TMOHMMAHHUIO B3aUMOCBSI3U XUMUM C JAPYTMMHU HayKamu,
PACKpBIBAKOT €€ POJIb B IIO3HABATEIILHOW U MPAKTUYECKOU AEITEIBHOCTH YET0BEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JACTU TEOPHUH
U IPAKTUYECKUX MPUIIOKEHUN XUMUU, TIOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIlIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJeMax, CBA3aHHBIX C XUMHEH,
KPUTHUUYECKH OCMBICITUBATH UH(POPMAITUIO U IPUMEHSTH €€ JIJIsl OTIOJTHEHUSI 3SHAaHUH,
pELIEeHUS] MHTEIUICKTYaJIbHbIX U DKCIIEPUMEHTAIIBHBIX UCCIIEA0BATEIbCKUX 3a7a4. B
[EJIOM COZIep’KaHue y4eOHOTo mpenMera «XUMHs» JaHHOTO YpPOBHS H3y4YeHUS
OpPUEHTUPOBAHO Ha (OPMUPOBAHUE Y OOYHAIOIINXCS MUPOBO33PEHUYECKON OCHOBBI
Uil TIOHUMaHus (QuiocoPpckux wuaed, TakKuX KakK: MaTepHAIbHOE EIMHCTBO
HEOPraHMYEeCKOr0 U OPraHUYECKOro MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOCHHUEM, ITO3HABAEMOCTb TPUPOAHBIX ABICHUNA YTEM IKCIEPUMEHTA
U pelIeHUsT TMPOTUBOPEUYUM MEXIy HOBBIMH (aKkTaMH U TEOPETHUYECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CBHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemeHuss 3agady  BOCIUTaHMS, Pa3BUTHS W COLMAIHA3ALUA
oOydJaromuxcs MNPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIpPEACNICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEPCAIBHBIX YUEOHBIX IEWCTBHM, UMEIONINX 0a30BOE 3HAYCHUE JIJISI PA3TUYHBIX
BUJIOB JEATEILHOCTH: peEIIeHUus TMpoOsieM, TIOWCKa, aHalu3a W 00paboTKu
uHboOpMaIui, HEOOXOAMMBIX [JIsi TMPUOOPETEHUS OIbITa MPAKTUYECKOH W
HCCIIEIOBATEIbCKOM JAEATEIIBHOCTH, 3aHUMAIOUIEH BAXKHOE MECTO B IMO3HAHUU
XUMUHU.

B mpakTtuke npenomaBaHuMs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOMIETro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHET0 o0IIero oopa3oBaHus, MPU ONPEACICHUN
COJIEpKAaTEeNIbHOM XapaKTEPUCTUKU LeJed HW3Y4YeHUs] MpelMeTa HampaBJICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATENIbHOCTU YeJOBEKa M KaK OJIHOTO0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIe W3Y4YEHUS
MpeaMeTa SABJISIETCS. BIIOJIHE ONPaBJaHHbIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH HW3Y4YEHHs IpEeIMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XUMHYECKMX 3HAHUW Kak  BaxHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH AOCTYIHBIX
000011IeHN I MUPOBO33PEHUECKOTO XapaKkTepa, 03HAKOMJICHHE C UICTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMUUYECKUX PEaKIINil, HEOOXOAUMBIX JJIsI TPUOOPETCHUS YMEHUI
OPUECHTHPOBATLCS B MHPE BEIIECTB M XUMUUYECKUX SIBIICHUM, WMEIOIIUX
MECTO B MPUPOJIC, B MPAKTUYECKON U MOBCEHEBHON KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conmepxkaTelibHas XapakTepUCTHKA LIEJEH U 3a/1ay U3ydeHUs
npeIMeTa B IporpaMme 1Mo XMMHHM YTOUHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBHUHU C
HOBBIMHU TIPUOPUTETAMH B CUCTEME cpeAHero odmiero oOpa3zoBanus. CeroaHs B
NPENoaBaHuy XUMUU B OOJIbIIEH CTENEHN OTAAETCS MPEANOYTEHUE MPAKTUIECKOM
KOMIIOHEHTE COJepKaHHusl OOydYeHHs, OPHUEHTHPOBAHHOW Ha TMOJATOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3allMM, BIAJCIONIET0 HE HaOOpOM
3HaHWM, a (PYHKIMOHAJIBLHOM TPAMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHUSIMHU
AKTUBHOTO MOJYYEHHUs 3HAHUN U MPUMEHEHUS UX B PEATbHON KU3HU JIJISl PEIIeHUS
NPAKTUYECKUX 3a7a4.

B cBs31 ¢ 3THM Ipu U3y4ueHuu npeamMeTa « XUMHUs JOMUHHUPYIOIIEe 3HAaUCHHE
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPHUHITHIO TPAMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBanue 'y OOyYarOmIMXcsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [JIs PA3JIUYHBIX BHUOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIUH,
HEOOXOIUMBIX JJII TPUOOPETSHUS OTIBITA JEATETLHOCTH, KOTOPAs 3aHUMAET BaKHOE
MECTO B NO3HAHMM XUMHH, a TAKXKe Il OLICHKU C MO3ULHA SKOJIOTHYECKOMN
0€30MacHOCTH XapaKTepa BIUSHUS BEMIECTB M XUMHUECKHX IMPOIIECCOB HA OPTaHU3M
YeJIoBEeKa U MPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOJIB30BaTh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0JII0/1aTeIbHOCTH, COOPAaHHOCTH, AKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMS, TTOMOJHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B ydeOHOM mnaHe cpenHero o0miero oOpa3oBaHUs MPeAMET «XUMUS»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00jacTu «EcTecTBeHHO-HAy4HbIC
IPEIMETH.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl M3YUYEHUS] XUMUH, Ha 0230BOM YpOBHE
cpeaHero ooiiero oopazoBaHus, coctariseT 68 yaco: B 10 kimacce — 34 gaca (1 gac
B Hegento), B 11 kmacce — 34 gaca (1 gac B Heemio).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYCHUE B
MOJIYYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUss OpraHUYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. [ omoJorus, u3oMepus. XHUMHUYECKas CBs3b B
OpraHUYeCKUX COCAUHEHUSX — OJIMHAPHBIE U KpaTHbIE CBSI3U.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaXXHEHIINX MpeICTaBUTENIeH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METOAbl HM3YYEeHMsI BEIIECTB M WX IMPEBpallCHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMi OpraHUYEeCKUX BEIIeCTB U MaTepuajlaMu Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJI OpPraHUYECKUX BEIIEeCTB, HAONIOJCHHE W OINHCAHHE
JEMOHCTPALMOHHBIX OMNBITOB [0 MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IPHU
HarpeBaHuu (TJIaBJIeHHE, OOyTJIMBAaHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN PsAll. DTUIEH U NPONUIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
KayudyKa U pe3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu TaJoreHUpPOBaHUS W HUTPOBAHUS), MOJy4YeHHE U TpUMEHeHue. 1o01yon:
cocmas, cmpoenue,  uauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOyYeHue U npumereHue. TOKCUIHOCTh apEHOB.



I'eneTnyeckass CBA3b MEXAY YIVIEBOJOPOJAMH, MPUHALIEKANIUMU K Pa3INYHbIM
KJlaccam.

IIpuponHble UCTOYHUKM YriaeBOAOpPOAOB. lIpupomHeii ra3 MU IIONYTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX MPEBPALICHUMN:
O3HAKOMJIEHHE C 00pa3llaMy IIAaCTMACC, Kay4yKOB U pe3uHbl, Koyuiekuun « Hed Ty
U «YTosb», MOACIUPOBAHUE MOJIEKYJ YIJIEBOJAOPOJOB U TaJON€HONPOU3BOIHBIX,
pOBEJIEHNE NPAKTUYECKON pabOThI: MOIYyYEHUE ITUICHA U U3YUYEHUE €ro CBOMCTB.

PacuétHnie 3agaun.

Boluncnenuss mo ypaBHEHHMIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO MU3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB UM MPOJTYKTOB PEAKIIHH ).

Kucaopoaconep:kammue opranndeckKue coeJuHEeHUs

[IpenenbHble OJHOATOMHBIE CHUPTHL. METaHOI W 3TaHOJ: CTPOECHUE,
bu3udeckue W XUMHUYECKHE CBOMCTBAa (peakiuu ¢ aKTUBHBIMH METaJLJIAMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoOIOpOaHBIE CBS3U MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHiCTBHE METAHOJIA U 3TAHOJIA HA OPraHU3M YEJIOBEKa.

MHOroatoMHbl€  CHHUPTHI. JTWUJIEHIVIMKOJIb W TJHUILEPUH: CTPOEHHUE,
¢uznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlrs Ha MHOTOATOMHBIE CHHUpPTHI). JleiicTBue Ha
opraHu3M 4yenoBeka. [[puMeHeHue rniepruHa U STUICHIJINKOJS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunpl U kemowusl. Dopmanpieruj, aleTAIbJIETUI: CTPOCHHE,
duznueckre U XMMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIIMH ), IOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MPEEIbHBIE KAPOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCYCHas
KHUCIIOTBI: CTpOeHUE, (HU3NIECKUE W XMMHUUYECKHE CBOWCTBA (CBOMCTBA, OOIIHE /IS
KJIacca KUCTIOT, Peakius dTepudukaium), norydeHue u npumeHenue. CteapuHoBas
Y OJIEMHOBAsI KUCJIOTHl KaK MPEICTAaBUTENMN BBICIIUX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

Crnoxnple 3(QUpHl KaK MPOW3BOJHBIE KapOOHOBBIX KuCIOT. [maponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.

VYrneBoasl: cocTtaB, Kiaccupukauus — yrieBojgoB  (MOHO-, JOuU- U
noaucaxapuipl). ['Tr0K03a — IPOCTEHIINK MOHOCAXapua: OCOOCHHOCTU CTPOCHUS



MOJEKYIbI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJIEUCTBUE C TUPOKCUIOM
menu(ll), okucnenne amMuadHbIM pacTBOPOM okcuia cepedpa(l), BocctaHoBIeHUE,
OpOXKeHUe TII0KO3bI), HAX0XKJACHUE B IPUPOJIC, MPUMEHEHNE, OMOJIOTHYECKas POJIb.
®dorocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie mosuMepbl. CTpoeHue Kpaxmaia H
neutoiao3bl.  dU3Myeckue HW XUMUYECKHME CBOMCTBA KpaxMmana (THIpOJIH3,
KaueCTBEHHAsI PEAKIUS C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBpAILCHUI:
poBeJCHUE, HAOIIOJIEHUEe U ONMUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CIHMPTOB (OKHCJICHHE HTaHOJA
okcugom Menu(ll)), MHOroaTroMHbBIX CHUPTOB (B3aMMOJCHCTBHUE TJIUIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKuCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapoxcugom wmenu(ll), BzaummomeicTBHE Kpaxmalia C HOJIOM),
IPOBEICHUE TTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEaKIIMU MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB UM MPOJTYKTOB PEAKIIHH ).

A3oTcoaepxKanue OpraHndecKue COeqUHEHHUS.

AMUHOKHUCTOTHI Kak aM(OTepHbIE OpraHudeckue coenunenns. Ousznueckue u
XMMHYECKHE CBONCTBA aMHUHOKHCIOT (Ha NpuMepe TiuiuHA). buonormueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuast.

benku Kak MNpUPOIHBIE BBICOKOMOJEKYISIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAST M TpETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, IEHATYpallns, KaUeCTBEHHbIC PEaKIUU Ha OeNKH.

OKCIEpUMEHTAJIbHbIE METOAbl HM3YUYEHHSI BEIIECTB M HMX IPEBPAIICHUN:
HAOJIIO/ICHNE W OMHMCAHKUE JEMOHCTPALIMOHHBIX OIBITOB: JICHATYpAILMs OEJIKOB MPH
HarpeBaHHM, IBETHBIC PEAKIIUU OCIIKOB.

BbicOKOMOJIEKY/ISIPHBIE COeIMHEHUS

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUU, CPEIHSS MOJEKYIsIpHas
Macca. OCHOBHbIE METOABI CHHTE€3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHIEHCALIHS.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPAILICHUI:
O3HAKOMJICHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBA3€U NMPU N3yYEHUU OPraHMYECKON XWMHUU B
10 kmacce OCYIIECTBISIETCS Yepe3 MCIIOJb30BAHME KaK OOIUX €CTECTBEHHO-



HAYYHBIX TIOHATUH, TaK U TOHATUH, SBISIONIMXCS CUCTEMHBIMHU JJI OTAEITHHBIX
IPEIMETOB €CTECTBEHHO-HAyYHOI'0 [IUKIIA.

OOmue ecTecTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHUE, HAYYHBIN (PaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHAJIN3, CUHTE3, KiIaccu(UKalus, MepHOANYHOCTb, HAOIIOCHHUE,
U3MEpEeHHe, IKCIIEPUMEHT, MOJICTUPOBAHHE.

@dusuka: Mmarepus, SHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HHEPreTUUECKU ypOBEHb, BEIIECTBO, TeEJ0, OO0BEM, arperaTHoe COCTOSIHHE
BEIIEeCTBa, (DU3MUECKUE BETMUMHBI U €AMHUIIBI MX U3MEPECHHUS.

buonorus: kimerka, opranu3m, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
dorocuHTe3, OMONOTMYECKH AaKTHBHBIC BemlecTBa (OENMKH, YTIEBOMBI, JKHUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE MOPOJBI, TIOJE3HBIE MCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TexHonmorusi: MUIIEBBIE MPOIYKTHl, OCHOBBI PAIMOHAIBHOTO IHUTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHUYECKUE Tperaparhbl, MaTepHalbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTuyeckne 0OCHOBbI XUMHH

XUMUYECKUA 3JIeMEeHT. AToM. Sapo aroma, H30TOMNBI. JIEKTPOHHAs
000J10uKa. DHEPreTHUYEeCKHe yPOBHH, MOIAYPOBHU. ATOMHBIE opOuTtanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeeieHUs 3JICKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOHPUTYPAITUS aTOMOB.

[Tepnoanueckuii 3aKoH u llepruoanyeckas cucteMa XMUMAYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa. CBsA3b MEPUOAMYECKOr0 3akoHa M llepuoanyeckoi CUCTEMBI
xuMu4decknx 3neMeHToB [[. 1. MenneneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM IIPOCTBIX M CJIOXKHBIX BEIICCTB IO TpyHIaM H IEepPHOJaM.
3HayeHHUEe NEPUOANYECKOTO 3aKOHA B PA3BUTUH HAYKHU.

Ctpoenue BemiecTBa. XUMHUYECKass CBs3b. BHIBI XUMHUYECKOW CBS3U
(KoBaJICHTHAsI HEMOJIApHAs W TOJsApHAss, WOHHAS, MeTaundeckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHnasi cBsi3b. BajleHTHOCTh. JIEKTPOOTPHUIATEIBLHOCTb.
Crenenpb okucneHus. MIoHbI: KaTHOHBI U AaHUOHBI.

BemectBa  MOJEKYJISIPHOTO M HEMOJICKYJSIPHOTO  CTPOCHHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.



[TondaTue o nucnepcHbIX cucTeMax. VICTHHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBast 10JIs1 BEILIECTBA B pACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCIMHECHUM. Homenkiarypa
HEOPraHUYECKUX BelecTB. ['eHeTnueckass CBA3b HEOPraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3JIUYHBIM KJ1accaM.

Xumuueckass  peakuus. Knaccudukanuss — XuMHUUeCKUX — peakiluid B
HEOPraHUYECKOM U OPraHUYECKOM XMMHHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUYECKUX PEAKIIUX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XUMHYECKOe paBHOBecue. DaKTOphl, BIUSAIONIME HA COCTOSHUE
xuMmmuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTnyeckas aucconuanus. CuiibHbIC U ciadbie d5ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCTAs, HEUTpaIbHasl, IEJIOUYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCMEPUMEHTAIBHBIE METOJbl M3YUYEHMS BEIIECTB M WX MPEeBPaIICHMUIA:
neMoHcTpanusa Taosmi «llepuoanueckas cucremMa XuMudeckux asnemeHToB J[. WM.
MenneneeBay, U3ydeHUE MOJENeld KPUCTAJUIMUECKUX PENIETOK, HAOMIOJCHUE U
OMHUCaHue JEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3I0KEHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, OMPEACICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIIBIO0 YHUBEPCATBLHOTO HHINKATOPA, PEaKIIMK HOHHOTO 0OMEHa), MPOBEICHHE
IpaKkTUUeCKOr paboThl «BiausHuEe pazaudHbIX (aKTOPOB HA CKOPOCTh XUMHUUECKOM
peaxkumn».

PacuéTHbie 3agaum.

Pacuétel 1O ypaBHEHMSIM XMMHUYECKHX pEakuuii, B TOM 4YHUCIE
TEPMOXHUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIB30BAHUEM MOHSATHS «MACCOBasl 1015
BEILIECTBAY.

Heopranuuyeckast xumust

Hemeramnel. Ilomoxxenne HemetraiuioB B Ilepuoamyeckor  cucteme
xuMudeckux saeMmeHToB [[. M. MeHneneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB.
@®u3nYecKue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpoJia, cephl, (hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrimeponqa M KpEeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTIOT, BOAOPOJAHBIX COEAMHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U UX COCTMHEHHUM.

Mertamisl. Ilonoxenune merannoB B [lepuognyeckoil cUCTEME XMMHUYECKHUX
anemenToB JI. . MenaeneeBa. OcOOEHHOCTH CTPOESHUS DJIEKTPOHHBIX O0O0JIOYEK
aToMoB MeTajuioB. OOmue dusndeckue cBoiicTBa MeTtauioB. CIUIaBbl METAJIIOB.
DIIEKTPOXUMHUYECKHUM PSiJl HAPSHKEHU METAIIJIOB.



XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KalblU,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTMHCHUH.

OO6mue crocoObl moiayyeHus: MetamuioB. [IpuMeHeHHe MeTamioB B OBITY U
TEXHHUKE.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPAIICHHUIA:
M3YUYeHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 00pa3lOB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a/iad, HAOJNIOJIEHWE M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJECHCTBUE TUIPOKCHUJIA aFOMUHHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIMi Ha KaTHOHBI METaJIIOB).

PacuétHnlie 3agaun.

Pacuétel mMaccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUU, €CIIU OJTHO
U3 BEILECTB UMEET MPUMECH.

XHUMHSA ¥ )KM3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTUYECKOW, SHEPreTUYCCKOW M MHUIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHBI. [loHATHE O HAy4YHBIX METOJaX MO3HAHMUSI
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 OOIMMX HAYYHBIX NPHHIUMIAX  TPOMBIIIIIEHHOTO
MOJIYYEHHS] BAXKHEUIIINX BEILIECTB.

YemoBek B MHUpPE BEHIECTB W MATECPUAIOB: BAXXHEHIIHE CTPOUTEIIbHBIC
MaTepualibl, KOHCTPYKIHMOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepualibl JJIs 3JEKTPOHUKH, HAaHOMAaTepHUaslbl, OPraHUYECKUE W MUHEPAIbHbIC
yI0OpeHUSI.

XuUMHSL ¥ 3J0pOBbE YEJIOBEKA: ITPAaBWJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
mpenapaToB, IpaBuia 0€30MaCHOT0 MCTIOJIb30BaHUS MPEnapaToB OBITOBON XMMHUU B
[IOBCEIHEBHOM KN3HMU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXNpeaMETHBIX  CBA3€H TpW  HM3yYeHUH oOOmEed u
HEOpraHW4YeCcKor XuMuu B 11 Kilacce oCymecTBIAETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIMX ECTECTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATUM, SBIISIOITUXCS
CHCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTEeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIM (PakT, THIoTe3a, 3aKoH,
TEOpHS, aHajlu3, CHUHTE3, KilacCHPUKamus, MEePUOJIUIHOCTh, HAOIIOACHUE,
SKCIEPUMEHT, MOJICITUPOBAHUE, U3MEPEHUE, SIBJICHHUE.

du3nKa: MaTepus, SHEPrUsi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH,
W30TOII, PAJUOAKTUBHOCTh, MOJIEKYJIA, SHEPIE€TUUYECKUN YPOBEHB, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSHHE BEIECTBa, (PM3UUYECKUE BEJIUYUHBI U €AUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorusi: knetka, opraHusMm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaIBl, TOPHBIC TIOPOJIBI, TOJIE3HBIC UCKOMAEMBbIE, TOILIUBO,
PECypCHI.

TexHoMOrUsA: XUMHUYECKAsl MPOMBIIIUICHHOCTh, METAJUTYPTHS, MPOU3BOJACTBO
CTPOUTEIIBHBIX MaTePHUATIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, ITHIIEBAS
MIPOMBIIINICHHOCTh,  (hapMaleBTHUeCKass  MPOMBIIUICHHOCTh,  IPOW3BOJCTBO
KOCMETHYECKHUX TMpEenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepHasIoOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyIbTAaTOB OCBOEHHUS MpeaMera «XUMHUsS» Ha YpOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4YMe MOTHBAIIMH K 00yUCHHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKaMH, TMPUCYIIMMH ILETOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE YYE€OHONM M BOCHUTATENBHOW JCSATENIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM ESITEIHLHOCTH MPU CO3AaHUU YUEOHBIX
MIPOEKTOB, PEIICHUHN YYECOHBIX U MO3HABATEJIBHBIX 3a]1a4, BBIMOJTHEHUH XUMUYECKUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHM, KPOMOTJIMBBIX  OKCIEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca 1 MO3HABATEILHBIX MOTHBOB B MIOJIYYEHUH U MTOCIICAYIOIIEM aHATN3e
uH(OpPMaIIMH O MEPEIOBBIX JIOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHNUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYACH HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3WULIMM HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAaHHME IIOCIEICTBUH ATHUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOJIrOIcHUST TIpaBUJI OE301MaCHOr0 OOpaIleHUs] C BEIIECTBAMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUsAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN W HEMPHUATUS BPEAHBIX MPUBBIYEK (YHIOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYypEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM H JAPYruxX BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4yacTHE€ B PEUIEHWHM NPaKTUYECKUX 3ajad
COIMAIbHOM HAMpPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXEHUS K TPYY, JIOJSM TPyAa U pe3ysibTaTaM TPYIOBOM JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JIOrNYeCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
HKOHOMHYECKHUX MPOIIECCOB Ha COCTOSTHUE IPUPOJIHON U COLIMATIBHON CPEeJibl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANTPUHUMAEMBIX JEUCTBUHN U MIPEAOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CHOCOOHOCTM W YMEHHUS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LEJTOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOW 3HAYMMOCTH XUMHUH JUJII  COBPEMEHHOM
LIMBWIN3ALINN: B €€ T'YMaHHUCTUYECKON HAITPaBJIEHHOCTH U BaXKHOM POJIM B CO3JaHUU
HOBOM 0a3bl MaTepUaTbHON KYyJIbTYpHl, pEHICHUH TJI00aTbHBIX MPOOIEM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, OOCCIICYCHHH YCIOBUMN
YCTEIIHOTO TPY/a ¥ SKOJIOTUYECKUA KOM(DOPTHOM KUZHH KAKIOTO YIeHA OOIECTRA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHMMAaHUsl CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MoJIy4yaeMble 3HAHUS ISl aHalM3a U OOBACHEHUS SIBIICHUI OKpPYXKaIOIIero Mupa u



MPOUCXOAIIMX B HEM U3MEHEHU, YMEHUs J1eN1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C LENbIO MOTYUYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BATh XWMHYECKHE 3HAHHUS IS
penieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

MHTEpECA K MO3HAHUIO U UCCIIEN0BATEIBCKON NESATENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUH [0 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMU MMOTPEOHOCTAMH;

UHTEepeca K 0COOCHHOCTSIM TpyJla B Pa3jIMYHbIX cepax NpoPpeccuoHalIbHON
NEATEITBHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeIMeTHbIE Pe3yJbTaThl OCBOCHUS y4eOHOro mpeaMera «XHMHS» Ha
YPOBHE CPEIHEr0 00IIero o0pa30BaHus BKIHOYAIOT:

3HAYHMBIE IS dbopMHupOBaHUS MHUPOBO33PEHUS 00yJaroIuxcst
MEXTUCIMIUIMHAPHBIC (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKaroIIHe
IICJIOCTHOCTh HAYYHOW KAapTUHBI MHUpAa H CIHCNU(PUKY METOJOB ITO3HAHMS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepwusi, BEIIECTBO, DHEPTHUs, SBIICHHE,
poliecc, CUcTeMa, HaydHbId (pakT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsi, UCCIIeAOBaHNE, HAOIOICHNE, U3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yYHUBEpCaJbHbIE Y4eOHBbIC NeHCTBUS (IMO3HABaTENbHBIC, KOMMYHHUKATHBHBIC,
PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKIIMOHATBLHON
IPAMOTHOCTH U COLIMAIBHON KOMITETCHITUU 00YyJaroImnXcs;

CIIOCOOHOCTH o0ydJaromuxcs HCIIOJIb30BAaTh OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEPCAIbHbIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

MeranpeaMeTHbIC PE3yibTaThl OTpPakalOT OBJIAJACHUE YHHBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCILHBIMH, KOMMYHHKATHBHBIMA W PETYJIATHBHBIMHU
JICUCTBUSIMU.

OBaagenne YHHBEpPCAJIbHBIMH Y4eOHbIMH MO3HABATEJIbLHBIMH
NEeHCTBUSAMM:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (DOPMYJIMPOBAaTh M aKTyaJU3UpOBaTh  IpoOJieMy,
BCECTOPOHHE €€ paccMaTPHUBATh;

OTIPENICNIATh IIeN JACATEILHOCTH, 3ajaBas TmapamMeTpbl W KPUTEPUU HX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTAThI ICATEIHBHOCTH C TTOCTABICHHBIMH LEIISIMHU;

HCIIOJIb30BaTh TPH OCBOCHUH 3HAHHMH NMPHEMBI JIOTHYECKOTO MBIIUICHUS —
BBIJICIIATh XapaKTEpHbIC NMPU3HAKU TOHATHH M YCTAaHABJIMBATh WX B3aHMMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE pacCyXJIeHHUs (MHAYKTUBHbBIC, JACAYKTHUBHBIE, TIO
AQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, MPEOOPA30BLIBATH MOJCIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMu4eckas (hopmysia, ypaBHEHUE XUMHUECKON peakinu
— MpPU PElICHUH Y4eOHBIX MO3HABATEJIBHBIX M MPAKTUUECKUX 3ajad, NPUMEHSTbH
Ha3BaHHBIE MOJICJIbHBIC MPEJACTABICHUS ISl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAY4YHOI'O MO3HAHUS BEIIECTB U XMUMHUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BONPOCHI B KAadeCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ylbTaT, (HOpMyIUpOBAThH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTEBbHOCTH, MPOSIBISITH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
[IOMCKY METOJIOB PELICHHUS TPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JINYHBbIX METOJ0B
[MO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MOMyJsipHAst JUTEpATypa XUMHUYECKOTO COJEp)KAaHMsI, CIPABOYHBIE MOCOOWS,
pecypcel MlHTepHETa), aHATM3UpOBaTh WH()OPMAIUIO PA3IWYHBIX BHIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpOpMaIUK, HEOOXOAUMON ISl  BBIMOJHEHUS Y4YEOHBIX 3a1ay
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULIbI, PUCYHKU U APYTHE);

UCII0JIb30BaTh HAYUHBIHN SI3bIK B KAYECTBE CPEJICTBA MPU PadOTE C XUMUYECKOU
uH(opMalMel: MPUMEHATh MeXIpeAMeTHbIe ((pu3nueckue M MaTeMaTUUYECKHE)
3HaKU U CUMBOJIBI, (POpMYIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPE/ICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITIOJTHCHHS TTPEJIOKEHHON 3a7a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEUIECTB, peaiu3alii yueOHOTO MpoeKTa U (OPMYIUPOBATH BHIBOJIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENBHOCTh, Ompenesss e€ Ieau MW 3aJaud, KOHTPOJIUPOBATh MU IO MeEpe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKHX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JI€SITEIbHOCTH HA OCHOBE caMoOaHaln3a u
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XHMHSI»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMHU B TTIO3HAHUU SIBJICHUN TTPUPOJIHI,



B (OpPMUPOBAaHUU MBIIUICHUS U KYJIbTYpbl JIUYHOCTH, €€ (DYHKIIMOHAIBHOMN
IPAMOTHOCTU, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUUECKUX 3a7a4 U IKOJIOTHUYECKU
000CHOBaHHOT'O OTHOILIEHHS K CBOEMY 370POBBIO U MPUPOTHOM Cpeae;

BJIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMHUYECKUH DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIbHOCTD, XUMUYECKast
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJISIpHBIN 00bEM, YIIIEPOAHBIN CKeNeT, PYHKIIMOHATbHAS TPYIINa, PaauKal,
U30MEpUsl, U30MEPHI, TOMOJIOTUYECKHUH Psi/I, TOMOJIOTH, YTII€BOIOPOIbI, KHCIOPO U
a30TCOJIep)KAIllUEe COEJUHEHUs, MOHOMEpP, TOJUMEp, CTPYKTYpPHOE 3BEHO,
BBLICOKOMOJICKYJISIDHBIE COEJIMHEHMsI); TEOPUU U 3aKOHBI (TEOpHsl CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0OH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XMMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXale B OCHOBE TMOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUHN, (PAKTONIOTHMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacCHOM HCIOJB30BAaHUN BAXKHEUINIMX OPraHMYECKHUX BEIIECTB B OBITY H
MPAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHMM BBISIBJISATH XapaKTepHbIC MPU3HAKUA TOHATHM,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBJIEHUS MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHOM)
dbopMysn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHMHUYECKUX PEaKIHid,
U3rOTaBJIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB JJISl WILTIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIWBATh MPUHAJJIC)KHOCTh H3YYCHHBIX
OpraHWYEeCKUX BEHIECTB IO HUX COCTABY U CTPOEHUIO K OINPEAeIEHHOMY
KJIAcCy/Tpynne CoeAuHEHU (yrieBOAOPOAbl, KHUCIOPOI U a30TCOAEpIKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUWHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir HomeHkiarype (IUPAC), a Taxke TpHUBOIUTH TPUBHAIBHBIE
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHICH, NPOIMIEH, AalETUJIEH,
STWJICHTJINKOJb, TJIHMIEPUH, (eHol, (popMaibIerus, ameTaabIerul, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmal, MeJIr0I03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHYECKOW CBS3U B
OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUH CTPOCHUS
opranuyeckux BemectB A. M. bytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHHUSI MACChl BEIECTB;



c(hopMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3HUECKUE
U XHMHYECKHUE CBOMCTBA THUNWUYHBIX TMPEACTABUTENCH pa3IUYHBIX KJIACCOB
OpraHUYEeCKUX BEIIEeCTB (METaH, 3TaH, STUJICH, IPONWICH, alleTHIeH, OyTaaueH-1,3,
MeTuwiOyTaaueH-1,3, 6eH30J1, METaHOJ, 3TAHOJI, STUICHTIIUKOJIb, TTUIEPUH, (HEHOI,
aneTaabJerua, MypaBbUHAs U YKCYCHAsl KUCJIOTHI, TJIFOKO3a, KpaxMall, IeJUTI0JI03a,
aMUHOYKCYCHasl KHUCJIOTa), WUIIOCTPUPOBATh T'EHETUYECKYIO CBS3b MEXIY HUMHU
YPAaBHCHHSIMU COOTBETCTBYIOIIUX XUMHUUYECKHX PEAKIUH C HCIIOJIb30BAaHUEM
CTPYKTYPHBIX (POpMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
ChIpbs (HE(DTh, MPUPOAHBIN T'a3, YroJib), CIOCOOBI UX NEPEPadOTKU U MPAKTHUECKOE
PUMEHEHHE MPOYKTOB MepepadoTKH;

c(OpPMHPOBAHHOCTh YMEHHHA TIPOBOJUTH BBIYUCICHHUS 110 XUMHUYECKHM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
PeaKIuu 1Mo U3BECTHBIM Macce, 00bEMY, KOITHMYECTBY OJHOTO M3 UCXOIHBIX BEIICCTB
WM TIPOJTYKTOB PEAKIINHN);

chOpMUPOBAHHOCTh YMEHHMH BJQJCTh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METOJIaX HayYHOTO IMO3HAHMS, HCIIOIb3YEMBIX B XUMHUU TP U3YUYCHUU BEIICCTB M
XUMUYECKUX SBJIICHUHN (HAOJI0/ICHHE, U3MEPEHUE, DKCIICPUMEHT, MOJICITMPOBAHNE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS I MPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMHM M HX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAaHUS XUMHUECKOU
nocyaoi U jabopaTOpHBIM OOOpPYAOBAaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (TIPEeBpaIeHUs] OPTaHUYECKUX BEUIECTB IPU HATPEBAHUH, TTOTYUCHHE
STUJICHA U N3YYCHHE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIINH OPTaHUYECKUX BEIIECTB,
JeHaTypalusi OEJIKOB PHU HArPEBaHUU, LIBETHBIE PEAKIIUUA OEJIKOB) B COOTBETCTBUU
C TMpaBWJIaMU TEXHUKH OE30MAaCHOCTH TpU OOpalleHHH C BEHIECTBAMHU W
7a00paTOpHBIM ~ O0OpPYNOBAaHWEM, TMPEACTABIATh PE3YNbTAThl  XUMHYECKOTO
DKCIIEpUMEHTa B (OpMe 3alMMCH YPAaBHEHHUH COOTBETCTBYIOIIMX pEAKIUN |
(dbopMynHpoOBaTH BEIBOABI HA OCHOBE 3THUX PE3yJbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyl) U3 pPa3HBIX KCTOYHUKOB (CpPEACTBA MAacCCOBOM
uHdopmaruu, IHTepHET U ApyTHX);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWiIa  JKOJOTUYECKH
1enecooOpa3HOro MOBEJAEHUS B ObITY W TPYJIOBOM JAEATEIBHOCTH B LEJAX
COXpPaHEHHMsI CBOEr0 3JI0POBbSl U OKPYXAKOIIEH HPUPOJHON Cpelbl, OCO3HABAThH



ONACHOCTHb BO3JCUCTBUS HA JKUBBIC OPraHU3MBl OINPEACIEHHBIX OPraHUYECKUX
BelllecTB, MoHuMasi cMmbica nokazarens [1/IK, moscHsaTh Ha mpuMepax crocoObl
YMEHBIIEHUSI W TMPENOTBPALLEHUS WX BPEIHOTO BO3IACUCTBUSA HA OpPraHu3M
YeJI0BeKa;

JUIs 00yYaroImMXCsl ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMHUYECKUX SIBIICHUM;

JUISL  CAENbIX U CIa0OBUIALIMX OOYYaloOLUIUMXCs: YMEHHE MCIO0Jb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

[IpenmeTHbie pe3ynabTaThl OCBOSHUsI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHUM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBIICHUW IPUPOBI,
B (OpPMHUPOBAHUU MBIIIJICHUS W KYJIbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOM
IPaMOTHOCTH, HEOOXOAMMOM JJIsl PEIICHUS MPAKTHUYECKUX 3a7a9 M IKOJIOTHYECKHU
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U TIPUPOIHOM Cpejie;

BIIQJICHUE  CUCTEMOM  XMMMYECKMX  3HAaHMM, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, H30ToI, S-, pP-, d-
AJICKTPOHHBIE OPOWTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSPHBIM O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMUECKAs pElIETKa,
TUMBl ~XUMUYECKHUX  PEaKIUi, pacTBOp, DJICKTPOJMTHI, HEIJIECKTPOJUTHI,
AJIEKTPOJIUTHYECKAsT JIUCCOLMAIINS, OKHCIUTENIb, BOCCTAaHOBUTEIb, CKOPOCTH
XUMUYECKOW pEaKIuy, XUMHUYECKOE PpPaBHOBECHE); TEOPUU M 3aKOHBI (Teopusd
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IMOHHWMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATEIBHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMCHHH BBISBJISATH XapaKTepHbIC NPU3HAKWA ITOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATh COOTBETCTBYIOIIME MOHATHS MPHU
ONMHCAaHUM HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAICHHUI;

c(hopMHUPOBAHHOCTh YMEHHMM HCIIOJIb30BAaTh XMUMHUYECKYIO CHUMBOJIMKY JIJIs
cocTaBlieHUs (QopMyl BEIIECTB M  YpPaBHEHUM XUMHUYECKUX  PEaKIUH,



cucreMarnueckyto HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIBIA Ta3, aMMHaK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, MUTHLEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUHN OMNpPEEATh BAIGHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COCAUWHEHMSX PA3IMYHOTO COCTaBa, BHUJ XUMUYECKOU
CBS3U (KOBaJICHTHAsl, MOHHAs, METAJNTMYECKasi, BOJOPO/HAS) B COCIUHEHUSIX, THII
KPUCTAJTUYECKOW PEmIETKM KOHKPETHOTO BeIlecTBa (aTOMHas, MOJICKYJISIpHas,
HMOHHAs, METAJTMYECKas), XapaKTep CpeAbl B BOJHBIX PACTBOPAX HEOPraHMUECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTH YMEHUH yCTaHaBIIMBATh MPUHAJIC)KHOCTh
HEOPraHUYECKUX BEIIECTB IO WX COCTAaBy K OMNpeIeN€HHOMY KJacCy/TpyIime
COeIMHEHUH (MPOCThIE BEIIECTBA — METAIBl M1 HEMETAJLJIbl, OKCUJIbI, OCHOBAHMUS,
KHUCIIOTHI, aM(OTEpHBIE TUIPOKCUJIBI, COJIN);

c(hOopMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MIEPUOANMYECKOTO 3aKoHa /JI.
N. MenaeneeBa u 1€eMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

chOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJIECKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX »JJeMeHTOB 14 mnepuonoB Ilepuoauueckoir CUCTEMBI
XuMuuyeckux sjementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, -
AIIEKTPOHHBIE OPOUTATNY, «IHEPTeTUUECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHUUYECKHUX DJIEMEHTOB M UX COEAWHEHHUU MO MEepuoaaM u
rpynmam [lepuoauueckont cucteMbl XUMUYECKUX 3eMeHToB /. 1. Menneneena;

chOpMHUPOBAaHHOCTh YMEHUHM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIWE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKJAaTh CYIIECTBOBAHUE TE€HETHUYECKOM CBSI3M MEXKIYy HEOPTaHUYECKUMU
BEIIIECTBAMU C IMOMOILbIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIUM;

c(hOopMHUPOBAHHOCTh YMEHHS KJIACCHU(PUIMPOBATh XUMHUYCCKHE PEAKIIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCIY M COCTaBY pEardpyrolux BEIIECTB, TEIJIOBOMY
s dekTy peakiuu, U3MEHEHHUIO CTEIICHEH OKHCIICHHUS AJIEMEHTOB, OOpaTUMOCTH
peaKIiM, Y4acTHIO KaTaJlu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHHM COCTaBIIATh ypPaBHCHUS PEAKIUH pPa3IuIHBIX
THUIIOB, TIOJIHBIC M COKPAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO 0OMEHa, yUHUTHIBAs
YCIIOBUS, TPU KOTOPBIX 3TH PEAKIIMUA UAYT 10 KOHIIA;

c(hOpMHUPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIUH, TOATBEPKIAIOIINE
KAQYECTBCHHBIA COCTaB PAa3JIMYHBIX HEOPraHWYECKHWX BEIIECTB, pPACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIME B BOJHBIX PAaCTBOPAX HEOPTaHUUYECKUX
BEIIECTB;



c(hOpMUPOBAHHOCTh YMEHHMI  pPACKpPhIBaThb CYHIHOCTh  OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEaKUUi MOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOrO OanaHca
JTUX pEaKLuu;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeIIHero Bo3aeictsus (mpuniui Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JIe)KalllMe B OCHOBE ITPOMBILUICHHOIO IOJYy4YE€HUsI CEpHOU KHUCIIOTHI, aMMMaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUNU 00 OOUIMX HAYyYHBIX MPUHIMUMNAX U
HKOJIOTMYECKUX MPOOIeMax XUMUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYUCICHUS C UCIOIb30BAaHUEM
HOHSITHS «MaccoBasi 10Jis BELIECTBA B PACTBOPE», 00bEMHBIX OTHOLIEHU ra30B MPH
XUMHUYECKUX PEeaKIUsAX, MacChl BEIIECTBA WU 00BbEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WM OOBEMY OJHOTO U3 YYACTBYIOIIHUX B PEAKIIMH
BEIIECTB, TEIUIOBOrO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHSI MAcCChI
BEILIECTB, NMPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUU COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyAoi u JabopaTOpHBIM OOOpPYAOBAHMEM, a TaKXKe IMpaBUiia OOpalIeHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (pa3iokKeHUEe MEepPOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTald3aTopa,
ONPEAEICHUE Cpeabl pacTBOPOB BEUIECTB € IOMOLIBI0  YHHUBEPCAJIBHOI'O
WHANKATOpA, BIUSHHUE PA3IHYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIIn,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PeaklMH Ha Cyiab(dar-, KapOoHAT- H
XJIOPUJI-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE JKCIEPUMEHTAIBHBIX 3a1a4 I10
teMaMm «Metamie» U «Hemeramibl») B COOTBETCTBUHM C NIpaBUIIAMH TEXHUKHU
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMHU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
YpaBHEHHUI COOTBETCTBYIOIIMX PEAKINI U (POPMYITHUPOBATH BHIBOJBI HA OCHOBE ATHX
pe3yJIbTaTOB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTHYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TOy4aeMyl) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKalnK, THTEepHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWiIa  JKOJOTUYECKH
[1eJIeCO00Pa3HOT0 TOBEACHUS B OBITY M TPYIOBOM NEATETBHOCTH B IIEISAX
COXPAaHEHHUsI CBOETO 30POBbA M OKPYKAIOLIEH NMPUPOAHOM Cpelbl, OCO3HABATh
OMACHOCTh BO3JCHUCTBHUS HA KUBBIE OPTaHU3MBI ONPEICIEHHBIX BEIIECTB, TOHUMAs



cmpicn Tokasarenss IIJIK, TOsSCHATP Ha mpuUMeEpax CHOCOObl yYMCHBIICHUS U
MPEIOTBPANICHHS X BPEIHOTO BO3ACHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 0OYYaroIMUXCs ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 370POBBSI: YMCHHE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJAaX ITO3HAHHS BEIIECTB H
XUMHYECKUX SBICHUM;

JUIA  CIIEMIBIX W CcHa0OBUIMMIMX OOYYAlOIMIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpains nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
Pa3nen 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aJTKAHBI 2
59 HenpenenbHble yrieBoa0pOIbl: alKEHBI, 6 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomMaTHYEeCKHE YIIeBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX mepepadoTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnosxHbie 3¢upsl
3.3 VraeBoanl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHUCITOTHI. benku 3
Wroro mo pazueny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COCAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJJMYECTBO YACOB I1O 34

[TPOI'PAMME




11 KVIACC

KonuuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3jiejioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 n [lepnoanueckas cucteMa XMMUYECKUX 3
anemenToB J. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInu 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibl 6
2.2 Hemeranmns 9 1
53 CBs13b HEOPraHMYECKUX U OPraHUYECKUX 5
' BELIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3HBb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosunyecTBo yacos
Ne Tema ypoka Mara Hara
n/n Bcero
IJIaH dakrt
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHu4ecKkoil XuMuu- 3 yaca
Nuctpykrax no Th 1 05.09
1 [Ipenmer opraHnveckoit XUMuH, €€ BOSHUKHOBEHHUE, pAa3BUTHE U 3HAYCHUE '
5 Teopus crpoeHust opranndeckux coequaeHnid A. M. byrieposa, eé 1 12.09
OCHOBHBIE OJIOKEHHUS
3 [Ipencranenue o Kiaccudukauu opranndeckux Beniects. Homenkinatypa 1 19.09
(cucteMarnyeckas) U TPUBHAJIbHbIE Ha3BaHUSI OPraHUYECKHUX BEIIECTB '
Pasnen 2. YrieBoaopoanbi-13 yacos
1 26.09
4 AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUN Psil
5 MertaH 1 3TaH — MPOCTEHIINE MTPEACTABUTEIH AJTKAHOB 1 03.10
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 10.10
7 OTUJIEH U IPOINUJIEH — MPOCTEHNIINE MPEACTABUTENH AIIKEHOB 1 17.10
8 IIpaktuyeckas padora Ne 1. «I[losyyeHue 3TuIeHa U U3y4EHUE €TO CBOMCTBY» 1 24.10
9 Ankanuensl. byranuen-1,3 u metmnoyranuen-1,3. Iloxyuenue 1 0711
CHUHTETHYECKOTO KayuyyKa U Pe3HHbI
10 AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUN PSII. L 14.11
AneTuieH — npocTelInii IpeCTaBUTENb ATKHHOB '
11 Boluucnenus no ypaBHEHUIO XUMUYECKOW peaKIMU 1 21.11
12 ApeHbl: 0eH30J1 1 ToJTyoJl. TOKCHYHOCTH apeHOB 28.11




I'eneTnueckas CBA3b YIJIEBOAOPOAOB, MPHUHAJICIKAIINX K pa3JINYHbIM

13 05.12
KJ1accam

14 [TpupoiHBIE HICTOYHUKH YIIIEBOJIOPOIOB: IPUPOIHBIN I'a3 U MOMYTHBIE 12.12
He(TSHBIE Ta3bl, HEPTh U MPOIYKTHI €€ mepepaboTKu

15 [TpupoHBIE HCTOYHUKH YIIIEBOJIOPOIOB: IPUPOIHBIN I'a3 U MOMYTHBIC 19.12
He(TsIHBIE Ta3bl, HEPTh U MPOIYKTHI €€ mepepadboTKu

16 KontponbHas padoTa no pazaeny «YTiaeBoa0opoabh» 26.12
Pazaen 3. Kucaopoacoaep:kamme oprannyeckue coeinHenus-13 yacos
Wucrpykrax mo Th 09.01

17 [IpenenbHbIE OJHOATOMHBIE COIMPTHI: METAHOJ U 3TaHOJI. BogopoaHas cBs3b

18 MHoOTroaTOMHBIE CIUPTHI: ITUIICHTIIUKOJIb U TIULEPUH 16.01

19 @DeHoJI: CTpOeHHE MOJIEKYIIbI, PU3NYECKHE U XMMHUYECKUE CBOMCTBA, 93.01
MpUMEHEHHE

20 Anblieruapl: GopMabACTHI U alleTATBICTHT. AIIETOH 30.01

91 OIHOOCHOBHBIE IIpEe/IebHBIC KApOOHOBBIE KHCIOTHI: MypaBbHHAs U 06.02
yKCYCHast

22 [Tpaktuueckas padota Ne 2. «CBoiCTBa pacTBOpa YKCYCHOM KUCITOTHD» 13.02

93 CreapuHOBas M OJICMHOBAS KUCIIOTHI, KaK MPEJCTAaBUTEIN BBICIINX 20.02
KapOOHOBBIX KHCIIOT

24 MpbUta Kak COJIM BBICIIUX KaPOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE 27.02

o5 Cnosxuble 3(hUphI KaK IPONU3BOIHBIE KAPOOHOBBIX KUCIIOT. [ aponu3 06.03
CIIOKHBIX 3()UPOB '

26 JKupsl: ruponns, IpuMeHEeHHEe, OMOJIOTHYeCKas POJIb )KUPOB 13.03

97 VYrineBojbl: COCTaB, Knaccuukanys. BakHelme mpeacTaBUTeNu: TII0K03a, 20.03
¢bpykTO3a, caxapo3a '

28 Kpaxman u nemnrono3a Kak IpupoHbIe MOJIUMEDPBI 03.04

29 KonTtponpHas padota no pazneny «Kucnopoaconepxaniue opraHmueckue 10.04
COEZIMHEHUS»

30 Pa3nen 4. AzoTconep:kamue opraHu4ecKue coeJHHEHUA=3 yaca 17.04

AMMHBI: METHIAMHH M aHUJIUH




AMHHOKHCIIOTHI KaK aM(OTEPHBbIE OPraHUUECKUE COSAUHEHHUS, UX

31 1 24.04
ononornueckoe 3HaueHue. [lentuapt

32 Bbenku xak mpupoaHbIe BEICOKOMOJIEKYIISIPHbBIE COSTNHEHUS 1 08.05

33 Paznen 5. BoicokoMouieky/isipHbIe cOeIMHEHUA-2 Yyaca 1 15.05
OCHOBHBIC TIOHSTHSI XUMHUHU BBICOKOMOJICKYJISIPHBIX COSTUHCHUI '

34 OCHOBHBIC METOJIbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUH. 1 99 05

[InacTmaccel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KVIACC

Kounuyecrs
No 0 4acoB Jara Hara
Tema ypoka
n/n
Bceero
I1aH paxr
Paznen 1. Teopernueckue ocHOBBI XuMun-13 yacoB

1 Wucrpykrax mo Th 1 06.09
XUMHUYECKUH AJIEMEHT. ATOM. DJIEKTpOHHAs KOH(UTYpaIis aTOMOB

5 [Tepuoanueckuii 3akoH u [lepuoandeckasi cucteMa XUMHUYECKUX AJIEMEHTOB 1 13.09
J1. . MenneneeBa, ux CBs3b C COBPEMEHHON TEOPUEN CTPOCHUS aTOMOB '
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMHUUYECKHUX DJIEMEHTOB M MX

3 COCIIMHEHUH I10 TPYITIaM U TIeproaM. 3HaUYEHHUE ITEPHOIUNICCKOTO 3aKOHA U 1 20.09
CHUCTEeMBbI XUMHUYeckux 31eMeHToB JI.M. MeHieneeBa B pa3BUTUH HAYKH

4 Crpoenue BeniecTBa. XUMHUYECKAsl CBSA3b, €€ BUJIbl; MEXaHU3MBbI 1 9709
00pa3zoBaHus KOBAJCHTHOU CBsI3U. BomopoaHas cBs3b '

5 BanentHocTh. DnekTpooTpunaTeabHOCTh. CTENeHb OKUCIeHUS. BemecTa 1 04.10
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOECHHMS

6 [Tondarue o aucnepcHbIX cucreMax. VICTUHHBIE U KOJUIOMAHBIE PACTBOPBI. 1 11.10
MaccoBas 1015 BeIllecTBa B pacTBOpE '

7 Knaccudukamnus 1 HOMEHKIIaTypa HEOPTaHUYECKUX COSTUHEHUI. 1 18.10
['eneTnueckas CBsI3b HEOPraHUUYECKHUX BEILECTB, PA3JIMYHBIX KIACCOB '
Knaccudukanus XuMUYECKUX peakiuii B HEOPraHWYECKOW U OpraHuYecKOn

8 XUMHUH. 3aKOH COXPAHEHUSI MacChl BEIIECTB; 3aKOH COXPAaHEHUS U 1 25.10
MpEBpAIICHUS JHEPTUU TPU XUMHUECKUX PEAKLIUIX

9 Ckopoctb peakuuu. OOpaTumble peakiui. XMMHUECKOe PaBHOBECHE 1 08.11

10 [IpakTideckas paborta Ne 1. «BiusiHue pa3nudHbIX (aKTOPOB HA CKOPOCTh 1 1511
XUMUYECKON PeaKIum»

1 DnekTponuTHieckas auccounanus. [lonstre o BOZOpOAHOM MOKa3aTene 1 99 11

(pH) pactBopa. Peakiuu nonHoro oomMeHa. ['mapon3 opraHMYecKux U




HCOPraHN4YCCKUX BCIICCTB

OKHCANTENBPHO-BOCCTAaHOBUTENbHBIE peakuu. [loHsTre 00 anexkrponnse

12 . 1 29.11
pacIiiaBoB U pacTBOPOB COJIEH

13 KonTponsHas padorta no pazaeny «TeopeTrnueckre 0CHOBBI XUMUMY 1 06.12
Pasnen 2. Heopranuyeckasi xumusi-17 yacon

14 Meraiel, ux noJioxkenue B [leproauyeckoit cucteMe XUuMHYECKUX 1 13.12
anemenToB Jl. 1. MenneneeBa u 0cOOEHHOCTH CTpoeHUs aTOMOB. O01ue
(u3nyeckue cBOcTBa METaJIOB

15 CrinaBbl METAUIOB. DJIEKTPOXUMUYECKUH s/l HANPSKEHUM METallIoB 1 20.12

16 XUMHUYECKHE CBONCTBA BAXKHEUIIINX METAJUIOB (HATPU, KAJIU, KaJIbIIHH, 1 97 12
MarHui, aJJIOMAHAN) U UX COCTUHEHUHN '

17 NHcTpyKTax no 1:13. ) 1 10.01
XWMHUYECKUE CBOMCTBA XpOMa, MEIIM U UX COCTMHECHUI

18 XUMHUYeCKHe CBOMCTBA IIMHKA, YKeJle3a M MX COCTMHCHUH 1 17.01

19 [TpakTrueckast padota Ne 2. "Pemenne skciepuMEeHTAIBHBIX 3a]1a4 110 TEME 1 24,01
«MeTamis»" '

20 Hewmeramnsl, ux nosoxxenue B lleproauyeckoit cuctemMe XUMHYECKUX 3101
anemenToB J[. 1. MenneneeBa u 0COOEHHOCTH CTPOEHHUS aTOMOB 1 '

21 Ouznyeckue CBOWCTBA HEMETAIUIOB. AJIJIOTPOIHS HEMETAIIIOB (Ha IpUMepe ! 07.02
KHCJIOpoJia, cepsl, (hochopa u yriepoaa) '

22 XHWMHUYECKUE CBONCTBA TAJIOTEHOB, CEPhI M KX COCTMHCHUM 1 14.02

23 XHUMHYECKUE CBOMCTBA a30Ta, (ocodpa U UX COCTUHECHUN 1 21.02

24 XUMUYECKUE CBOMCTBA yIiIepoia, KpEMHHS U UX COSAMHEHUN 1 28.02

25 [IpuMeHeHre BaXKHEHIIIMX HEMETAUIOB U X COCIMHEHUM 1 07.03
O06o001enne u cucTeMaTr3alus 3HaHui o Teme «HemeTtamnsn.

26 Brruncnenus no ypaBHEHUSIM XUMHUYECKUX PEAKLUN U TEPMOXUMUYECKHE 1 14.03
pacyeTsl

97 [TpakTueckas pabota Ne 3. «PenieHne sKCIepUMEHTANBHBIX 33/1a4 110 TeMe L 91,03
"Hemerambt"» '

28 KonTtponrHast padota no temam «MeTtauibl» 1 «Hemeranab» 1 04.04




HCOpFaHI/I‘IeCKI/Ie 1 OPraHUuv4CCKUC KUCIOTHI. HeopraHquCKHe u

29 1 11.04
OpraHu4ecKrue OCHOBAHUS

30 AmdoTepHbIe HEOPTaHUYECKUE U OPraHUYECKUE COCIMHEHUSL. L 18.04
['eneTrueckas CBsI3b HEOPraHUYECKUX U OPTraHUYECKUX BEIIECTB
Paznes 3. Xumus u xu3nb-4 yaca

31 Ponb xumun B oGecrieueHuu 3KOJ0THUYECKON, JHEPreTUYECKON 1 IUILEBOM 1 25.04
0€3011aCHOCTH, Pa3BUTUU METUIIMHBI

39 [IpencraBnenus on OOIMIMX HAYYHBIX IPUHIUIAX POMBIIIJICHHOTO 1 02.05
TIOJTy9YEHHUST BYKHEUTIINX BEIIECTB

33 YenmoBek B MUPE BEIIESCTB M MATEPHAIIOB 1 16.05

34 XUMUS 1 3I0POBbE YETOBEKa 1 23.05

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METOJINYECKOE OBECIIEUEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI IJI51 YYEHUKA

* Xumus, 10 knacc/ I'abpuensa O.C., O01iecTBO ¢ OrpaHU4eHHON 0TBETCTBEHHOCTHIO «/IPODAY; AKInOHEpHOE
obmectBo «M3narenbctBo «IIpocBenieHue

METOJUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIsicoBa «Xumus Meroaudeckoe nocodue — 6a30Bbiit ypoBeHb» - M.: Ipoda 2022 ro.
2. O.C.I'abpuensa, U.I'.OctpoymoB, «O0mas XuMus B TecTax, 3a1aqax, ynpaxuaenusx. 11 kmace» — M.: JIpoda,
2023 ron.

3. O.C.I'abpuensH, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KoHTposibHBIE U TPOBEPOUYHBIE paOOTHI K
yueOHuKy». — M.: Jlpoda, 2021 r.

4. O.C.I'abpuensy, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kinacc: Hactonpnas kaura mist yautensi». Yacts 1
— M.: lpoda, 2019 rox.

5. O.C.T'abpuensn, I'.I'.JIpicoBa, A.I'.Breaenckas «Xumus 11 xnacc: HactonbHast kaura s yautess». Yacts 2
— M.: poda, 2022 ron.

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

Beenure _ Beemutemanusiehttp://www.chemnet.ru I'azera « Xumust» 1 caiit i yunrtens «5 uay Ha ypok
XUMHID

http://him.1september.ru Eaunas xomtekuus LIOP: [IpenmerHas KomeKmus « XUMUs
http://school-collection.edu.ru/collection/chemistry EcrecTBenno-Hay4HbIe 3KCIIEpUMEHTHI: Xumus. Kosutekius
Poccuiickoro 00111e00pa3oBaTesibHOTO MopTaa

http://experiment.edu.ru AJIXUMMUMK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Beepoccuiickas ouMIaa MIKOIbHHKOB 10 XUMUH

http://chem.rusolymp.ru Opranuueckast XAMHusL: SISKTPOHHBINA YUCOHHK [Tl CPEIHEH IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JICKTPOHHBIH yIeOHHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUIEHK: XUMHS

http://www.chemistry.ru JlucraniuonHast OJIMMITHAIA 10 XMMHUH: TEJIEKOMMYHHKAIIMOHHbIH 00pa30BaTeIbHbIH

IIPOEKT
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