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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
o0Opa3oBaHus, TaK U Ha YPOBHE CPEIHEr0 oOIIero oopa3oBaHus, PU OMPE/IEICHUN
COJIEpKAaTEeNIbHOM XapaKTEPUCTUKU LeJed HW3Y4YeHUs] MpelMeTa HampaBJICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATENIbHOCTU YeJIOBEKa M KaK OJIHOrO0 M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIe W3Y4YEHUS
MpeaMeTa SABJISIETCS. BIIOJIHE ONPaBJaHHbIM.



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

e (QopMHpOBaHHE CHUCTEMbl XUMHYECKMX 3HAHUW KaKk  BaxKHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KJII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHN I MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C UICTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMUUYECKUX PEaKIINil, HEOOXOUMBIX JJIsI TPUOOPETCHUS YMEHUIM
OPUECHTHPOBATLCS B MHPE BEIIECTB M XUMUUYECKUX SIBICHUM, UMEIOIIUX
MECTO B MPUPOJIC, B MPAKTUUECKON U MOBCETHEBHON KU3HU;

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

Hapsiny ¢ atumMm, conmepxkarelibHasg XapakTEpUCTUKA LIeJeH U 3a/1ay U3y4eHUs
npeIMeTa B IporpaMmMe 1Mo XUMHUHM YTOUHEHA U CKOPPEKTHPOBAHA B COOTBETCTBHUHM C
HOBBIMHU TIPUOPUTETAMH B CUCTEME cpeAHero oodmiero oOpa3zoBanus. CeroaHs B
NPENoaBaHuy XUMUU B OOJIBIIEH CTENEHN OTAAETCS MPEANOYTEHUE MPAKTUIECKOM
KOMIIOHEHTE  COJlepKaHusl OOyYeHMs, OpPUEHTHPOBAHHOW Ha  MOATOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3allMM, BIAJCIONIET0 HE HabOpoM
3HaHWM, a (PYHKIMOHAJIBLHOM TPAMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHUSIMHU
AKTUBHOTO MOJTYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIbHOM KU3HU JIJISl PEIICHUS
MPAKTUYECKUX 3a7a4.

B cBsI3U ¢ 3THM 1pu U3y4ueHUn peamMeTa « XUMHUs JOMUHUPYIOIIEe 3HAaUCHHE
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY TPHHSITHIO TPAMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOyYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAUYEHUE [Jis PA3IUYHBIX BHUJOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuy,
HEOOXOIUMBIX JJII IPUOOPETSHUS OTIBITA JEATETLHOCTH, KOTOPAs 3aHUMAET BAKHOE
MECTO B NO3HAHMM XUMHH, a TAKXKe ISl OLICHKU C MO3ULHA SKOJIOTHYECKOMN
0€30MacHOCTH XapaKTepa BIUSHUS BEMIECTB U XUMHYECKHUX MPOIIECCOB HA OPTAHU3M
YeJIoBEKa U MPUPOJIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSAMHU, 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 MPUPOOTIOIH30BAHMS, TTOTIOJHEHHS 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
CUTYaIUsX, CBI3aHHBIX C XUMUYCCKUMHU SBIICHUSIMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00jacTu «EcTecTBeHHO-HAy4HbIC
IPEIMETH.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl M3YUYEHUS] XUMUH, Ha 0230BOM YpOBHE
cpeaHero oo1iero oopazoBanus, 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'TAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCcKOH XUMHUH

[Ipenmer opraHnyecKkor XMMHU: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYCHUE B
MOJIyYEHUU HOBBIX BEIIECTB W MaTepualoB. Teopuss CTPOCHHUS OPraHUYECKUX
coenunenuid A. M. bytneposa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYeCcKUX BemlecTB. ['oMonorus, wu3omepusi. XHUMHUYECKas CBA3b B
OpraHUYECKUX COCIMHEHUSX — OJITUHAPHBIE U KPATHBIC CBSI3H.

[IpencraBnenne o kiaccudukaluu opraHnueckux BeriecTB. HomeHnknaTtypa
OpraHUYEeCKUX COCIMHEHUW (CUCTeMaTHyecKas) W TPUBHAIBHBICE Ha3BaHUS
BOKHEUIIIUX MPEACTABUTEIICH KIIACCOB OPTaHUYECKUX BEIIECTB.

DOKCIIepUMEHTAIbHBIE METOAbl HW3YYCHHS BEIIECTB M HX NPEBpaIlCHUN:
03HAKOMJICHHE ¢ 00pa3IiaMy OPraHMYECKUX BEIIECTB U MaTepraiaMy Ha KX OCHOBE,
MOJICIMPOBAHUE MOJICKYJ OPraHMYECKHUX BEIECTB, HAOIIOJCHUE M OINHUCAHUE
JIEMOHCTPAIMOHHBIX OIBITOB [0 MPEBPAIICHUI0 OPraHMYECKUX BEIIECTB IPHU
HarpeBaHuu (TJIaBJICHHE, OOYTJIMBAaHUE U TOPECHHE).

Yriaesogopoabl

AJNKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKUH psa. MeraHn U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3aMelleHHs] W TOPEHHs), HAXOXJEHHWE B TMPUPOJE, TMOJyYeHUEe W
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PAl. DTUIEH U NPONUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOT€HUPOBAHMS, THUApATALlUU, OKHCICHUS W
MNOJIMMEPHU3ALINH ), IOJTYYEHHE U IPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 u MmeTunOyranuweH-1,3: cTpoeHHe, BaKHEHIIIHE
XUMUYECKHE CBOMCTBA (peakuusi nmoiumepuszauuu). [lomydeHue CMHTETHYECKOTO
KayudyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTUYECKHUM Psifl. ALIETUIICH
— TMPOCTEHUIINNA TPECTABUTEIh AJKHHOB: COCTaB, CTPOCHHE, (U3HYECKUE W
XUMUYECKHE CBOMCTBA (peaklM TUIPUPOBAHUS, TAIOTEHUPOBAHUS, TUApaTAIUH,
TOpPEHHUs] ), IOJTyYeHUE U IPUMEHEHHUE.

Apensl. benson: cocraB, cTpoeHme, (pU3MYECKHE M XUMUUYECKHE CBOWCTBA
(peakuuu TaJoreHupOBaHUS W HUTPOBAHUS), MOJy4YeHHE U TpUMEHeHue. 1oyon:
cocmas, cmpoenue, uzuyeckue U  Xumuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOyYeHue U npumererue. TOKCUYHOCTh apEHOB.
I'eneTnyeckast cBsSI3b MEXAY YIJIEBOJOPOJAMU, MPUHAJIEKANIUMUA K Pa3IUYHBIM
KJIaccam.



IIpuponHble UCTOYHUKM YriaeBOAOpPOAOB. lIpuponHeiii ra3 U IOIYTHBIE
He(pTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepadoTku HedTH:
MEPErOHKA, KPEKUHI (TEPMUYECKUM, KaTaJuTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHBIi
yroJib U MPOAYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HaKOMJIEHHE ¢ 00pa3laMu IJIacTMacC, KaydyKoB U pe3uHbl, Kojuiekuuu «HedTb»
U «YTOIb», MOJAEIUPOBAHNE MOJEKYJI YIJIEBOAOPOAOB M TaJOr€HONPOU3BOIHBIX,
pOBEJIEHNE MPAKTUYECKON pabOThI: MOIYyYEHUE ITUIICHA U U3YUYEHHUE €ro CBOMCTB.

PacuétHnlie 3agaun.

Bobluncienuss 1mo ypaBHEHHIO XWUMHUYECKOM peakiuu (Macchl, 00BEMA,

KOJIMYECTBAa MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEAKIMHU MO MU3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

Kuciopoaconep:kamnue opranudeckKue coeJHHEHUs

[IpenenpHble OAHOATOMHBIC CHHPTHI. MeETaHON U DJTAaHOJN: CTPOEHHUE,
bu3ndeckue W XUMHUYECKHE CBOMCTBAa (peakiWu ¢ aKTUBHBIMH METAJLJIAMH,
rajjoreHoBOJIOpOJaMHU, TOpEHHEe), NpUMEHEeHHue. BoaopojaHbIE CBS3U MEXKIY
MOJICKYJIaMU CIIUPTOB. JleHCcTBHE METaHOJIa M ATAHOJIA HA OPTaHU3M YEJIOBEKa.

MHOroatoMHbl€  CHOHUPTHI. JTWUJIEHIVIMKOAb W TJUILEPUH: CTPOECHHUE,
¢uznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlrs Ha MHOTOATOMHBIE CHUpPTHI). JleiicTBue Ha
opraHu3M 4yenoBeka. [[puMeHeHue rmiepruHa U STUIECHIJINKOIIS.

@deHo: CTPOGHHME MOJEKYNbl, (U3UYECKHUe U XUMUYECKHE CBOWCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunipl U kemowusl. Dopmanpieruji, aleTAIbIETUI: CTPOCHHE,
duznueckre U XMMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS M BOCCTAHOBIICHHS,
KaueCTBEHHBIE PEAKIINH ), IOJyUYECHHE U IPUMEHEHHE.

OnHOOCHOBHBIE MPEEIbHBIE KAPOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCYCHAs
KHUCIIOTBI: CTpOeHUE, (PU3NIECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIHE s
KJIacca KUCTIOT, Peakius dTepudukaium), norydeHue u npumeHenue. CTeapruHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEACTABUTEIM BBICHIMX KapOOHOBBIX KHCIOT. Mbiia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

CnoxHble 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘waponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb KUPOB.

VYrrneBogel:  coctaB, KiaccupuKanus ~— yrieBogoB  (MOHO-, JH- U
nojucaxapuibl). ['Ir0K03a — MPOCTEHIINK MOHOCaXapua: OCOOCHHOCTH CTPOCHUS
MOJIEKYbI, (PU3NYECKHE U XUMUYECKHE CBOMCTBA (B3aUMOJIEUCTBUE C TUIPOKCUIOM
menu(ll), okucienne ammuadHbIM pacTBOpOM okcuza cepedpa(l), BocctaHoBiIeHuUE,



OpOXKeHHUe TII0KO3bI), HAX0XKJACHUE B IPUPOJIC, MPUMEHEHUE, OMOJIOTHYECKasl POJIb.
®otocuHTe3. DpyKTO3a KAK U30MEP TITFOKO3BI.

Kpaxman u nemnrono3a kak npupoansie noaumepsl. CTpoeHHE Kpaxmalna U
neutonao3el.  duU3ndyeckue HW XUMUYECKHME CBOMCTBa KpaxMmana (THUAPOIU3,
KaueCTBEHHAsI PEAKIUs C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAICHUI:
MpoBeJIcHNEe, HAOJIOJICHUE W ONMUCAHHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPECHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMM OJHOATOMHBIX CIHMPTOB (OKHCJICHHE HTaHOJa
okcupoM Mmeau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOCHCTBHE TIIJIMIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummonmeicTBHE Kpaxmalia C HOJIOM),
IPOBEICHUE MTPAKTUUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOUM KHUCIOTHI.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

A3oTcoaepKale OpraHuueCKue COeIUHECHUA.

AMMHOKHUCIIOTHI Kak aMm(pOTEpHBIC OpraHUYeCcKre coeuHeHusl. Du3ndeckue u
XMMHYECKHE CBONCTBA aMUHOKHCIOT (Ha MpuMepe TiuiuHAa). buonormueckoe
3HAYeHUE aMUHOKHUCIOT. [lenTuasl.

benku Kak MNpUPOIHBIE BBICOKOMOJEKYISIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAST M TpEeTHYHAs CTPYKTypa OeikoB. XHMMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, IeHATypallks, KaueCTBEHHbIE PEaKluy Ha OeNKu.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPALICHUI:
HAOJIIO/ICHNE W OMHMCAHKUE JEMOHCTPALIMOHHBIX OIBITOB: JIEHATYpALHs OEIKOB MPH
HarpeBaHUHU, [IBETHHIC PEAKIIUU OCIIKOB.

BricokomoJieKkyJIsIpHbIE COeMHEHUS

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3ALNHI, CPEAHSIS MOJIEKYIIApHas
Macca. OCHOBHbIE METOABl CHHTE€3a BBICOKOMOJEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALIMS U TTOJTUKOHICHCALIUS.

OKCIEpUMEHTAIIbHbIE METOAbl HU3YYEHHUSI BEIIECTB M HUX [PEBPALICHUI:
03HAKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIacTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMeTHBIX CBA3€U NMPU N3yYEHUU OPraHUYECKON XMMHUU B
10 xmacce oOCymIECTBISETCS dYepe3 HCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-
HAay4YHBIX MOHSTHUI, TaK U MOHSATUN, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTAEJIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT O I[UKIIA.



OOmue ecTecTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHE, HAYYHBIN (PaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJIu3, CUHTE3, KiIaccu(uKaims, MepruoJuIHOCTh, HAOIIOICHNE,
U3MEpEeHHe, IKCIIEPUMEHT, MOJICITMPOBAHHE.

dwuszmka: Mmarepus, DJHEprus, Macca, aroM, DJJEKTPOH, MOJIEKyJa,
DHEPreTHYECKUH YpOBEHb, BELIECTBO, TEJI0, OOBEM, arperaTHOe COCTOSHUE
BeIEeCTBa, (PU3MYCCKUE BETMYUHBI U CIMHHIIBI UX H3MEPEHUS.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dorocuHTe3, OMONOTMYECKHM AaKTHBHBIC BemlecTBa (OENKH, YTICBOMBI, JKHPHI,
(bepMeHTHI).

['eorpacdusi: MuHEpabl, TOPHBIE MOPOJBI, TIOJE3HBIE MCKOMAaeMbIe, TOTUIHBO,
PECYpCHI.

TexHonorus: MHUIEBBIE MPOMYKThI, OCHOBBI PAIMOHAIBHOTO ITHTAHMSI,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHUECKUE Tpernaparhbl, MaTepHaibl U3
UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KJIACC
OBIIAS N HEOPTAHUYECKAA XUMUA

TeopeTuyeckne 0OCHOBbI XUMHH

XUMUYECKUA BJIeMEeHT. AToM. Sapo aroma, H30TOMNBI. JIEKTPOHHAs
000J10uKa. DHEPreTHUYeCKHe ypOBHH, MOJYPOBHH. ATOMHBIE opOuTtanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeielieHUs JJIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTYpAIHsI aTOMOB.

[Tepunoauueckuii 3aKoH u llepruoanyeckas cucteMa XUMAYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa. CBsA3b MEPUOAMYECKOr0 3akoHa M Ilepuoguueckodl CHUCTEMBI
xuMmuueckux sneMmeHToB [[. Y. MenpaeneeBa ¢ COBpEMEHHOM TEOPUEW CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHMHUUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM IIPOCTBIX M CJIOXKHBIX BEIIECTB IO TpyHnaM H IEepHOIaM.
3HayeHHUE MEPUOJUYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBs3b. BHIBl XUMHUYECKOW CBS3U
(KoBaJICHTHAsI HEMOJSpHAs W TMOJSpHAs, MOHHAs, MeTaUIMYecKas). MeXaHU3MbI
oOpa3oBaHHsA KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHbelil). BopopoaHass cBsi3b. BaneHTHOCTb. DNEKTPOOTPULIATENHHOCTD.
Ctenenpb okucneHus. IOHbI: KATHOHBI M aHUOHBI.

BemectBa  MOJIEKYJISIPHOTO W HEMOJEKYJISIPHOTO  CTPOCHMS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTATIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAIIINYECKON PEIIETKH.

[TonsiTe O muCHEpCHBIX cUCTeMax. VICTHHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10Jis1 BEIIECTBA B PACTBOPE.



Knaccuduxanus HEOPraHUYECKUX COEIMHECHUM. Homenknatypa
HEOPraHWYECKUX BelecTB. [‘eHeTnueckass CBA3b HEOPraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K Pa3JIUYHBIM KJIaccaM.

Xumunueckas  peakuus. Kimaccudpukanuss — XUMUYECKMX — peakuuit B
HEOPraHUYECKOM U OPraHUYECKOM XMMHHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPAILCHUS SHEPTUU TPU XUMUUECKUX PEAKIIHX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuuu. Xumuueckoe paBHOBecue. MaKTOphl, BIUSAONME HAa COCTOSHHUE
xuMmmuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponuTnyeckas aucconuanus. CuibHBIC U clla0blie nekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCJAas, HEUTpaIbHasl, IIEJIOYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
neMoHcTpanusa Taommi «llepuoanueckas cucremMa XumMudeckux anemeHtoB J[. U.
MenneneeBay, H3ydeHUE MOJENeld KPUCTAJUTMUECKUX PEHIETOK, HAOMIOJCHUE U
OMHCaHWe JEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3I0KEHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOPa, OMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TTIOMOII[BIO0 YHHUBEPCATBLHOTO HHINKATOPA, PEAKIIMK HOHHOT'O OOMEHA), IPOBEICHUE
IpaKkTUUECKON paboThl «BiusHUEe pa3audHbIX (aKTOPOB HA CKOPOCTh XUMHUUECKOM
peaxkumn».

PacuéTHbie 3agaum.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuii, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIB30BAHUEM MOHSITHS «MACCOBasI 1015
BEILIECTBAY.

Heopranuueckast xumust

Hemeramnel. Ilomoxenune HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux asnemeHToB JI. M. MenneneeBa U OCOOCHHOCTH CTPOCHHUS aTOMOB.
®u3nuyYecKue CBOMCTBA HEMETAIUIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUuMepe
KHCJI0poJia, cephl, hocdopa u yrieposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrmeponsa M KpeMHHSI) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U X COCTMHEHHM.

Mertamisl. Ilonoxenune meramnoB B [lepuoanueckoit cucteMe XUMHYECKUX
sanemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0UYEK
atoMoB MeTtauioB. O0mue ¢uzndeckue cBoiicTBa MetaioB. CIiaBel METAJLIOB.
DNEKTPOXUMUYECKUH P HAMIPSKEHU METAILIOB.

XUMHYECKHE CBOMCTBA Ba)XKHEUIIMX META/UIOB (HATpHUH, KaluM, KaJIbIIUM,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCITUHCHUH.



OO6mue crocoObl MoayyeHus: MeTauioB. IIpuMeHeHHe MeTaiioB B OBITY H
TEXHHUKE.

ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHHUIL:
M3YUYCHHUE KOJUIEKIMU «MeTamibl U CIUIaBbl», 0OPa3llOB HEMETAJUIOB, pElICHUE
AKCIEPUMEHTAIBHBIX 3a/ia4, HAONIOJIeHWEe M OIMCaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJ04Yel, KaYeCTBEHHbIE PEAKIIMU HAa KAaTUOHBI METAIIJIOB).

Pacuérnrlie 3agauu.

Pacuétel mMaccel BelecTBa MM 00bEMA ra3oB MO WM3BECTHOMY KOJHUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XUMHs 4 JKU3Hb

Ponp xumMum B oOecriedyeHUH SKOJOTHUYECKOM, DHEPreTUYECKON M THUIIEBOM
0€30MacHOCTH, Pa3BUTUU MeAUIUHBL. [loHATHE O HAay4YHBIX METOJaX MO3HAHMUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX NOPHHIUIAX  TPOMBIIIIIEHHOTO
MOJTyYEHUS] BAXKHEUIIINX BEIECTB.

UenoBek B MHpE BEIIECTB M MAaTEpPUAJIOB: BAXKHEWIIIUME CTPOUTEIbHbBIC
Marepuaibl, KOHCTPYKIIMOHHBIE MaTepuajibl, Kpacku, CTEKJIO, KEepaMHKa,
Matepuaibl Uil JIEKTPOHUKH, HAHOMAaTepHUallbl, OPraHUYEeCKUEe U MHUHEpaJIbHbIC
yI0OpeHus.

XUMHUS U 30pOBbE YEJIOBEKA: IMpaBuja HCIOJIb30BAHUS JIEKAPCTBEHHBIX
mpenapaToB, IpaBuia 0€30MacHOr0 UCIOJIb30BaHUS TIPEeNapaToB OBITOBON XUMUU B
[IOBCE€IHEBHOM KU3HMU.

MexrpeaMeTHbIE CBS3H.

Peanmuzanus ~ MeXOpeaMETHBIX  CBS3€H INMpU  HM3yYeHHH OOUeH W
HEOpraHW4YeCcKor XuMuu B 11 Kilacce oCymecTBIAETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIMX ECTECTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATHH, SBIISTIONTAXCS
CHCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIM (pakT, THIores3a, 3aKoH,
TEOpHs, aHajlu3, CHUHTEe3, KilacCuPUKamsa, TMEePUOJAUIHOCTh, HAOIIOJACHUE,
AKCIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHHUE, SIBJICHUE.

du3nka: MaTepus, SHEPrUsi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, HOH,
W30TOII, PAJUOAKTUBHOCTh, MOJIEKYJIA, SHEPIE€TUUYECKUN YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIECCTBA, (PU3MUCCKUE BEIMYMHBI UM CIMHHIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorus: knmetrka, opraHu3M, OJKocuUcTema, Ouocdepa, Makpo- H
MHKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.



['eorpadus: MUHEpaIbl, TOPHBIC MOPOJBI, TOJE3HBIC UCKOMMAeMbIC, TOILIHMBO,
PECYpCHI.

TexHomorus: XuMU4eckasi MPOMBINUICHHOCTh, METAJUTYPrusi, MPOU3BOJCTBO
CTPOMTEIBHBIX MAaTEePHANIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOJCTBO, IHUIICBAs
MPOMBIIUICHHOCTh,  (papMalleBTHYeCKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHUYECKHUX IPerapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpPHAaJIOB,
3JICKTPOHHAS MPOMBIIIIJICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATHI OCBOEHHMSA ITPOI'PAMMEBI 110 XUMHUHU
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 H TpeaMeTHbIM). HaydHo-MeTonuueckol OCHOBOM  JJist
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS NpeaMeTa «XUMHUS» Ha YPOBHE CPEIHErO
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

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

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

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

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESITENBHOCTH IIEHHOCTHO-CMBICJIIOBBIMU YCTaHOBKaMH, TMPUCYIIMMH EJI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

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

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€ANMHCTBE YYE€OHONM M BOCHUTATENBHOW JCSATEIBHOCTH B COOTBETCTBUHU 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 CTAHOBICHHS 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:

OCO3HAHHUS 00YYaIOIIUMUCS 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 JIESITEIIBHOCTH MTPHU CO3/TaHUU YUECOHBIX
MIPOEKTOB, PEIICHUHN YYECOHBIX U MO3HABATEJIBHBIX 3a]1a4, BBIMOJTHEHUH XUMUYECKUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JIPYTUX MPHU aHAIU3€ PA3JIMUHbIX BUJIOB YUEOHOU €S TEILHOCTH;

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 JIOCTHMIKEHUS HAYKHU €CTh Pe3ysbTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

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

TOTOBHOCTH OIIEHHMBAaTh CBOE MOBEJECHUE M IMOCTYNKH CBOUX TOBapHIIEH C
NO3WULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME TOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DM3WYECKOMY M
IICUXUYECKOMY 3/10POBBIO;

coOJIrOICHUST TIpaBUJI OE30I1MacCHOr0 OOpaIleHHUs] C BEIIECTBAMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30MacHOT0 MOBE/ICHUS B CUTYAIUIX, YTPOKAIOMINUX 3/JOPOBBIO U KU3HU JIIOICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIs1, HAPKOTUKOB, KYypEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIbCKOM
NEATEeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOUM, TBOPYECKOW M  JPYrUX BHJAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUM NPAKTUYECKUX 3aaad
COIMAIbHOM HAMpPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



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

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBaHus, Oyaymiedl mpodeccun M peaau3aluu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMS KU3HHU Ha 3eMJIE;

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

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
pEeIIeHNs BOMPOCOB PAIMOHATIBHOTO MPUPOIO0TIOIL30BAHNS,

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

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, YKOJIOTHICCKONU KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MIPEICTaBICHUS 00 OKPYXKAIOIIEM MUPE KaK O €IUHCTBE MPUPOIBI U YEIOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
LIMBWIN3ALINN: B €€ T'YMaHHUCTUYECKON HAITPaBJIEHHOCTH U BaXKHOM POJIM B CO3JaHUU
HOBOM 0a3bl MaTepUATbHONW KYyJNbTYPBI, PEIMICHUH TI00ATBHBIX MPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
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 JIJIsl aHAJIu3a U OOBSICHEHUSI SIBIICHUM OKPYXAIOIEero Mupa u



MIPOUCXOAIINX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 00OCHOBAaHHBIE 3AKIIOYEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C LENbIO MOTYUYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XWMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

MHTEpECA K MO3HAHUIO U UCCIEN0BATENBCKON NESTENBHOCTH;

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

UHTEepeca K 0COOCHHOCTSIM TpyJla B Pa3jIMYHbIX cepax NpoPpeccuoHalIbHON
NEATEITBHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npeamMmeTa «XUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUA o6yqa1011114xcs{
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06meHaqume IMOHATHUSA, OTPAXAIOIINC
OCJIIOCTHOCTH HaquOﬁ KapTHHbBI MHpA H CHGHI/I(i)I/IKy MCTOAOB IIO3HAHMA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKadX (MaTepI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ (1)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-OI[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IprrHe);

YHUBCPCAJIBHBIC y‘IG6HLIC I[CﬁCTBPISI (HOSHaBaTGHBHLIG, KOMMYHHKAaTHUBHBIC,

PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH Y COIMAJILHOM KOMIIETCHIIMH 00YJarOIInXCsl;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BATh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUCCKNE 3HAHUS M YHUBEPCAJIbHBIE Y4YEOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yabTaThl OTPA)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMHU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA y4eOHBIMU NOo3HABaTEeJbHBIMH
JEeUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpENIENIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C OCTABICHHBIMH LEAMU;

HCTIOJIb30BAaTh MPU OCBOCHWUM 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUN W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISITE 3aKOHOMEPHOCTH W MPOTHUBOPEUMs] B paccMaTPUBAEMbIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMU4eckas (opmyJsia, ypaBHEHUE XUMUYECKOU peaKIuu
— 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 METOJIOB HAYYHOTO TO3HAHUS BEUIECTB M XUMUUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHU;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTENIHHO JOCTOBEPHOCTH PE3YJIHLTATOB HCCIICIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
IIOMCKY METO/IOB PELICHHUS PAKTUYECKUX 3a/1a4, IPUMEHEHHIO PAa3JIMYHbIX METOIOB
[MO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MlHTEpHETA), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (OPM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOIB30BaHUA WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCII0JIb30BaTh HAYUHBIH SI3bIK B KAYECTBE CPEICTBA MPU PabOTe ¢ XUMUUECKOM
uH(opMalMel: MPUMEHATh MeXIpeAMeTHbIe ((pu3nueckue M MaTeMaTUUYECKHE)
3HaKU U CUMBOJIBI, (POpMYIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJjaieHNe YHUBEPCAJTbHBIMH KOMMYHUKATUBHBIMHU 1€iICTBUSIMU:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBITIOJTHEHHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MPOBEIEHHBIX HUCCIIENOBAHUNA MyTEM COTJIACOBAHUS IMO3ULUNA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATh IMpeJjaraeMblii  aJITOPUTM  JICUCTBUN TIPHU
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH JI€SITEIbHOCTH HA OCHOBE caMoaHaln3a 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 JIMYHOCTH, €€ (DYHKIIMOHATBLHOMN
IPAaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUUECKUX 3a7a4 U IKOJIOTUUYECKHU
000CHOBaHHOT'O OTHOILIEHHS K CBOEMY 370POBBIO U MPUPOTHOM Cpeae;

BJIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIINe TOHATUS (XUMUYECKUH DJIEMEHT, aToM, dJEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBIN CKeIeT, PYHKIIMOHATBLHAS TPYyIIa, paluKal,
U30MEpUsl, U30MEPHI, TOMOJIOTUYECKHUH Psi/I, TOMOJIOTH, YTII€BOIOPOIbI, KHCIOPO U
a30TCOJIep)KalllUe COEIUHEHHUs, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBLICOKOMOJICKYJISIDHBIE COEJIMHEHMsI); TEOPUU U 3aKOHBI (TEOpHsl CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XMMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TMOHMMAaHUs NPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTHMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€301MacCHOM HCTOJB30BAaHUM BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEpPHbIC MPU3HAKH TIOHITHUH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COEAUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMysn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHMHUYECKUX PEaKIHid,
U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB JI1 WJUIFOCTPALMU KX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJIC)KHOCTh HU3YyYEHHBIX
OpraHWYEeCKUX BEHIECTB IO HUX COCTABY U CTPOEHUIO K OINPEAeIEHHOMY
KJIAcCy/Tpynne COoequHEHU (yrieBOAOPOMAbI, KHUCIOPOI U a30TCOAEpIKaIlue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUWHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIHHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHICH, NPOIMIEH, AalETUJIEH,
STWJICHTJINKOJb, TJIMIEPUH, (EeHONI, (opMalbIeru, areTaabIerua, MypaBbHHas
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmal, eJT0a03a, TIUIHH);

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

c(hOpPMHUPOBAHHOCTh YMEHUS TPUMEHATH TIOJOXKECHHUS TEOPUU CTPOCHHUS
opranuyeckux BemectB A. M. bytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MaCChl BELIECTB;



c(hOopMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTAB, CTPOCHUE, PUBHUECKHE
U XHMHYECKHUE CBOMCTBA THUNWUYHBIX TMPEACTABUTENCH pa3IUYHBIX KJIACCOB
OpraHUYEeCKUX BEIIEeCTB (METaH, 3TaH, 3TUJICH, IPONIWICH, alleTHIeH, OyTaaueH-1,3,
MeTuwiOyTaaueH-1,3, 6eH30J1, METaHOJ, 3TAHOJI, STUICHTIIUKOJIb, TTUIEPUH, (HEHOI,
areTaabJerua, MypaBbUHAs U YKCYCHAs KUCJIOTHI, TII0K03a, Kpaxmal, IeJUT003a,
aMUHOYKCYCHasl KHUCJIOTa), WUIIOCTPUPOBATh T'EHETUYECKYIO CBS3b MEXIY HUMHU
YPAaBHCHHSIMU COOTBETCTBYIONIUX XHUMHYECKUX pEAKIHH ¢ WCIOJb30BAHHEM
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 YMEHUW TIPOBOAWTH BBIYUCICHHS 110 XUMHUYCCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
PEeaKIuu 1Mo U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO M3 UCXOJIHBIX BEIIECTB
WM TIPOJTYKTOB PEAKIINHN);

chOpMUPOBAHHOCTh YMEHHMH BJIQJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HayYHOTO IMO3HAHMS, HCIIOIb3YEMBIX B XUMHUU TP U3YUYCHUU BEIICCTB M
XUMUYECKUX SIBIICHUH (HAOJI0/ICHHE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS I MPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAaHUS XUMHUECKOU
nocyAaoi u JabopaTOpHBIM OOOpPYIOBaHHEM, a TaKKe MpaBuiia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
HKCIIEPUMEHT (TIpEeBpaIlleHUs OPTaHUYECKUX BEUIECTB MIPU HArPEBAHUHU, MTOTYUCHH €
STUJICHA U N3YYCHHE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIINH OPTaHUYECKUX BEIIECTB,
JeHaTypalusi OEJIKOB IPH HArPEBaHUU, LIBETHBIE PEAKIIUUA OEJIKOB) B COOTBETCTBUU
C TMpaBWJIaMU TEXHUKH OE30MAaCHOCTH TpU OOpalleHHH C BEHIECTBAMHU W
7a00paTOPHBIM ~ O0OpPYAOBAaHHEM, TMPEACTABIATh PE3yJIbTAaThl  XUMHUYECKOTO
DKCIIEpUMEHTa B (OpMe 3alMMCH YPAaBHEHHUH COOTBETCTBYIOIIMX pEAKIUN |
(dbopMyIHpOBaTH BEIBOJIBI HA OCHOBE dTUX PE3YyJIbTATOB;

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 TPYAOBOM JESTEIBHOCTH B LEJAX
COXpPaHEHHMsI CBOEr0 3JI0POBbSl U OKPYXAKOIIEH HPUPOJHON Cpelbl, OCO3HABAThH



ONACHOCTHb BO3JCHUCTBUS HA JKHUBBIC OPraHU3MBI OINPEHAECIEHHBIX OPraHUYECKUX
BelllecTB, MoHuMasi cMmbica nokazarens [1/IK, moscHsaTh Ha mpuMepax crocoObl
YMEHBIIEHUSI W TPEAOTBPAILLCHUS HX BPEIHOTO BO3ICUCTBUSA HA OpPraHu3M
YeJI0BeKa;

JUIs 00yYaroImMXCsl ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOAAaX TIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL  CAENbIX W CIa0OBUIALIIMX OOYyYarOUUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

[IpeamerHbie pe3ynabTaThl OCBOeHUsI Kypca «OOImias ¥ HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHUM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIU XMMHUU B IO3HAHUU SIBJICHUU IPUPOJIBI,
B (OpPMHUPOBAHUU MBIIIJICHUS W KYJIbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOM
IPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUs MPAKTHYECKUX 3a7a4d ¥ AKOJOTUUECKHU
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U TIPUPOIHOM Cpejie;

BJIQJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, H30ToI, S-, pP-, d-
AJIEKTPOHHBIE OPOWTAIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJISAPHBIH OO0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOHAs ), KpUCTALIMYECKAs pelIETKa,
TUMBl ~XUMUYECKHUX  PEaKIUi, pacTBOp, DJICKTPOJMTHI, HEIJIECKTPOJUTHI,
AJIEKTPOJIUTHYECKAsT JIUCCOLMAIINS, OKHCIUTENIb, BOCCTAaHOBUTEIb, CKOPOCTH
XUMHUYECKOW pPEaKIMy, XUMHUYECKOE PAaBHOBECHE); TEOPUU M 3aKOHBI (TEOopus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHS W IPEBPAILLCHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHHUS, JIEKAIIUE B OCHOBE IOHUMAHUS NPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MacCHOM HCIOJIb30BAHWU BOXKHEHIITUX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATEIBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHH BBISABIATH XapaKTEPHBbIC MPHU3HAKH TIOHSITHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATh COOTBETCTBYIOIIME MOHATHS MPHU
ONMHCAaHUM HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAICHUN;

c(hopMHUPOBAHHOCTh YMEHHMM HCIIOJIb30BAaTh XMUMHUYECKYIO CHUMBOJIMKY JIJIs
cocTaBiicHUsS (QopMyn BEIIECTB U  ypPaBHEHUM  XHMHYECKHUX  PEAKIIHH,



cucreMarnueckyto HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbI Ta3, YIVIEKUCIBIA ra3, aMMHaK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, MUTHLEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUMN ONPENIENATh BAJICHTHOCTh U CTETIEHb OKUCJICHUS
XUMHUYECKHX DJIEMEHTOB B COCAUWHEHMSX PA3IMYHOTO COCTaBa, BHUJ XUMUYECKOU
CBs3U (KOBaJICHTHAsl, MOHHAs, METAJLIMUECKasi, BOJOPO/IHAS) B COCTUHCHUSX, THII
KPUCTAJTUYECKOW PEmIETKM KOHKPETHOTO BeIlecTBa (aTOMHas, MOJICKYJISIpHas,
WOHHAs, METAJTUYECKAs), XapaKTep CpPeAbl B BOJHBIX PAaCTBOPAaX HEOPraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTH YMEHUH yCTaHaBIIMBATh MPUHAJIC)KHOCTh
HEOPraHMYECKUX BEIHIECTB IO HUX COCTaBy K OMNPEIeNEHHOMY KJacCy/TpyIie
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJJIbl M1 HEMETaJUIbl, OKCHUJIbI, OCHOBaHMUS,
KHUCIIOTHI, aM(OTEpHBIE TUIPOKCUJIBI, COJIN);

c(hOopMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MIEPUOANMYECKOTO 3aKoHa /JI.
N. MenaeneeBa u 1€MOHCTPUPOBATH €r0 CUCTEMATH3UPYIOUTYIO, OOBICHUTEIHHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX »JJeMeHTOB 14 mnepuonoB Ilepuoauueckoir CUCTEMBI
XuMuuyeckux sjementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHS «S-, P-, d-
AIIEKTPOHHBIE OPOUTATNY, «IHEPTeTUUECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMUUYECKHX DJIEMEHTOB M MX COCAWHEHUM IO MEepHoJaM U
rpynmam [lepuoauueckont cucteMbl XUMUYECKUX 3eMeHToB /. 1. Menneneena;

chOpMHUPOBAaHHOCTh YMEHHUW  XapakTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKJIaTh CYIIECTBOBAHME T'€HETUUYECKOW CBSI3M MEXIYy HEOPraHMYEeCKUMU
BEIIIECTBAMU C IMOMOILbIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIUM;

c(hopMHUPOBAHHOCTh YMEHHS KIACCH(PUIIMPOBATH XMUMHUYECKHE PEAKIIUH TI0
pa3IMYHBIM TpU3HAKaM (YUCIY M COCTaBY pEardpyrolux BEIIECTB, TEIJIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIICHEH OKHCIICHHS 3JICMEHTOB, OOpPaTUMOCTH
peaKIiM, Y4acTHIO KaTaJlu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHHM COCTaBIIATh YpPAaBHCHUS PEAKIUH pPa3IAYHBIX
THUIIOB, TIOJIHBIC M COKPAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO 0OMEHa, yUHUTHIBAs
YCIIOBUS, TPU KOTOPBIX 3TH PEAKIIMU UAYT 1O KOHIIA;

c(hOpMHUPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIUH, TOATBEPKIAIOIINE
KAQYECTBCHHBIA COCTaB PAa3JIMYHBIX HEOPraHWYECKHWX BEIIECTB, pPACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIMIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB;



c(hOpPMHPOBAHHOCTh YMCHHMH pPaCKpPBIBaTh CYINIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBUTEIIBHBIX PEAKLUH MOCPEICTBOM COCTABJICHHUS DJEKTPOHHOTO OamaHca
JTUX pEaKLuu;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHIESCKOTO PaBHOBECHSI
B 3aBUCHMOCTH OT BHeEIIHero Bo3jaeiicTBus (mpuniun Jle [llatense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JeKalniie B OCHOBE MPOMBINIJICHHOTO TMOMYyYeHHUsT CEpHOW KHCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
AKOJIOTUYECKUX MPOOIeMaX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOAWTH BBIUUCICHUS C HCIIOIB30BAaHUEM
TIOHSATHS «MACCOBAst I0JIsI BEHIECTBA B PACTBOPE», 00bEMHBIX OTHOIICHUI Ta30B MPU
XHMHYECKUX PEaKIMsIX, MacChl BEIIECTBA WM 00BbEMa Ta30B IO HU3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO U3 yYACTBYIOIIUX B PEAKIIHH
BEIIECTB, TEIUIOBOTO A (eKTa peakiii Ha OCHOBE 3aKOHOB COXPAHEHHUS MacCChI
BEIICCTB, MPEBPAICHUS U COXPAHEHUS YHEPTHH;

c(hOpMHPOBAHHOCTh YMEHHU COOJIIOIATh TIPABUIIA TTOJIb30BAHUS XUMHYCCKOU
nocyAoi U JabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(OpMHUPOBAHHOCTh YMEHHWH IUIAHUPOBATH U BBIMIOJHATh XUMHYECKHI
HKCIIEPUMEHT (pa3iokKeHUEe MEepPOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTald3aTopa,
OTpEJICTICHHE Cpebl PpPAacCTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOIO
WHANKATOpA, BIUSHHUE PA3IHYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIIn,
peakIuu MOHHOTO OOMEHa, KaueCTBEHHBIE peaklMM Ha Cyiabdar-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KaTUOH aMMOHHUS, PEIICHUE HKCIIEPUMEHTATBHBIX 3a/ad IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIECTBAMU M JaOOPaTOPHBIM 000PYI0BaHUEM,
MPEACTAaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
ypaBHEHUI COOTBETCTBYIOIIMX PEAKIHNI U POPMYITHUPOBATH BEIBOABI HA OCHOBE 3TUX
PE3YIIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTHYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHOpPMAINIO, TOy4aeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpeICTBa MacCOBOU
KOMMYHUKaIuu, IHTepHEeT U ApyTux);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWiIa  JKOJOTUYECKH
[1eJIeCO00Pa3HOTO TOBEJAEHUS B OBITY W TPYAOBOW JEATEIRHOCTH B IEIAX
COXPAaHEHHUSI CBOETO 3JI0POBBSI M OKPYXKAIOMIEH MPUPOIHON Cpebl, OCO3HABATH
OITACHOCTH BO3JICHCTBUS HA )KUBBIC OPTAHU3MBI ONPEICTIEHHBIX BEIIECTB, TOHUMAS



cvbpicn mokasarenst IIJIK, TOSCHATP Ha mMpuUMeEpax CHOCOObI yYMCHBIICHHS W
MPEIOTBPANICHHS X BPEIHOTO BO3ACHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 0OYYaroIMUXCs ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 370POBBSI: YMCHHE
MPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX TO3HAHHS BEIICCTB H
XUMHYECKUX SBICHUM;

JUIA  CIIEMBIX W CcHabOBUIAMIMX OOYYalOMIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpains nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3iejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
MpPOrpamMMblI Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOi XUMHUH
[Ipenmer oprannueckoi xumuu. Teopust
1.1 CTPOEHHSI OPraHMYECKUX COCANHCHUH A. 3 https://resh.edu.ru
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenensHbIE YIIIEBOAOPO/IBI — AJIKAHBI 2 https://resh.edu.ru
99 HenpenenabpHbie yIiIeBOIOPOIBI: AIKEHBI, 6 1 https://resh.edu.ru
' aJIKaJJMECHbI, aJIKUHbI
2.3 ApOoMaTHYECKHE YrIIEBOI0POIbI 2 https://resh.edu.ru
24 [TpupoaHBIE HCTOYHUKH YIIIEBOJOPOIOB U 3 1 https://resh.edu.ru
' ux nepepaboTka
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHust
3.1 Cruptel. DeHon 3 https://resh.edu.ru
3.9 Aunpnerupl. KapOOHOBBIE KHCIIOTBI ; 1 https://resh.edu.ru
' CnoxHble dQUpsI
3.3 YrneBos 3 1 https://resh.edu.ru




Hroro no pazneny

13

Pa3znen 4. A3oTconep:kane opraHudecKue coeTnHeH

us

4.1 AMmuHBI. AMUHOKHCIIOTBL. benku 3 https://resh.edu.ru
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKYIsIpHbIE COeIMHEHUS

51 [Tnactmaccel. Kayuyku. Bosokna 2 https://resh.edu.ru
Hroro no pazgeny 2
OBILIEE KOJIMYECTBO YACOB I1O 34

[TPOI'PAMME




11 KVIACC

KonuuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBanmue pa3esioB 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
1.1 u [lepuonueckas cucTeMa XUMHYECKHX 3 https://resh.edu.ru
anemenToB J. 1. Menaeneera
19 Crtpoenue BemiectBa. MHOTOOOpasme 4 https://resh.edu.ru
BEIIECTB
1.3 XUMHUYECKUE PEaKIIuU 6 1 1 https://resh.edu.ru
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertasuisl 6 https://resh.edu.ru
2.2 Hemeraisr 9 1 https://resh.edu.ru
93 CBsI3b HEOPraHUYECKUX U OPTaHUIECKUX ) https://resh.edu.ru
' BELIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMHUS U KHU3Hb 4 https://resh.edu.ru
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsbl
IIpenmeT opranndeckor XUMuH, €&
1 P P ’ 1 https://resh.edu.ru
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopust cTpoeHUsT OpTaHUIECKUX
2 coenuHenuit A. M. Bytieposa, eé 1 https://resh.edu.ru
OCHOBHBI€ TTOJIOKEHUS
[IpencraBnenue o Kinaccuuxanuu
OpraHMYECKUX BEIECTB.
3 HomenknaTypa (cuctemMarndeckas) u 1 https://resh.edu.ru
TPUBHUAJIbHBIC HA3BAHUSI OPTAHUYECKUX
BEIECTB
AJKaHBI: COCTaB U CTPOCHUE
4 . P ’ 1 https://resh.edu.ru
TOMOJIOTHYECKUHN Psifl
MeraH u 3TaH — npocrenime
5 P 1 https://resh.edu.ru
MIPE/ICTAaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 https://resh.edu.ru
OTUJIEH U IPOMUIIEH — MPOCTEHIINE
7 P P 1 https://resh.edu.ru
MIPE/ICTAaBUTEIH aJTKEHOB
[Ipaktuyeckas pabora Ne 1.
3 I 1 1 school-
«ITonyueHue 3TUIEHA U U3YYEHHUE €TO .
N ya ya collection.edu.ru
CBOMCTB»




Anxanuensl. byraguen-1,3 u
MeTunoyraauen-1,3. Ilonyyenne
CHHTETHYECKOTO KaydyKa U PE3HHBI

https://resh.edu.ru

10

AJIKUHBI: cOCTaB U 0COOCHHOCTH
CTPOEHUS, TOMOJIOTHYCCKHUIA PSIL.
AnerTunes — npoCcTenInn
MIPEJICTAaBUTENb ATKHHOB

https://resh.edu.ru

11

Brrunciienus no ypaBHEHHIO
XUMHYECKON peaKIuu

https://resh.edu.ru

12

ApeHbl: 6EH30J1 ¥ TOTYOJL.
TOKCMYHOCTH apeHOB

https://resh.edu.ru

13

['eneTnveckas CBsI3b YraeBOIOPOIOB,
MIPUHAUISKANUX K PA3TUIHBIM
KjaccaM

https://resh.edu.ru

14

[IpupoiHbIE UCTOYHUKHT
YIIIE€BOJIOPOIOB: TPUPOTHBIH ra3 u
MOMyTHBIC He(PTSIHBIC Ta3bl, HEPTH U
MPOIYKTHI €€ mepepaboTKu

https://resh.edu.ru

15

[ToaroroBka K KOHTPOJILHOM paboTe

https://edu.skysmart.ru

16

KountponsHas pabota no paszaeny
«YTIIeBOIOPOIBI»

https://edu.skysmart.ru

17

Hpe,[[eJ'ILHLIe OJHOATOMHBIC CITUPTHI:
MCTAHOJI 1 5TaHOJI. BO,Z[OpOI[HaSI CBA3b

https://resh.edu.ru

18

MHoroaToMHbIC CIIMPTHI:
OTUJICHTJIMKOJIb U TJIMLHECPUH

https://resh.edu.ru

19

deHo: CTPOCHUC MOJICKYIIbI,
(I)I/ISI/ILIGCKI/IC U XUMHWYCCKHE CBOIZCTBB.,
NPHUMCHCHUC

https://resh.edu.ru




Anpaeruapl: GopManbIaeTua u

20 https://resh.edu.ru
aneTanpaerul. AeToH
OAHOOCHOBHBIE MPEENIbHbIE

21 KapOOHOBBIC KUCJIOTBI: MypaBbHHAS U https://resh.edu.ru
yKCyCHast

27 [MpakTrueckas padota Ne 2. «CBoiictBa school-
pacTBOpa yKCYCHOM KHUCIIOTBI» collection.edu.ru
CreapuHOBasi U OJICMHOBAsT KUCIIOTHI,

23 KaK TPEICTABUTEITN BBICIIMX https://resh.edu.ru
KapOOHOBBIX KHUCJIOT

o4 Mpbita Kak coytn BI)ICHII/I\)'( KapOOHOBBIX https://resh.edu.ru
KHCJIOT, X MOIOIIIee ICHCTBHE
CrnoxHbIe Y()UPBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KUCIIOT. I HapoIn3 https://resh.edu.ru
CJIOKHBIX 3(hUpPOB

26 XKupsl: TUApPOIN3, TPUMEHEHHUE, htps://resh.edu.ru
OunoJIorHYecKasi poJib )KUPOB
VYrieBoibl: COCTaB, KilacCH(DUKAIIHS.

97 Baxueiine npeactaBuTeNu: TIIIOK03a, https://resh.edu.ru
dbpykro3a, caxaposza Kpaxman u
EJUTI0I03a KaK MPUPOHBIC TIOJIUMEPHI

28 IToaroToBKa K KOHTPOJIBHON paboTe https://edu.skysmart.ru
KontposbHast paboTa 1o pazaeny

29 «Kucnopoacoaepskaiiye opraHn4ecKue https://edu.skysmart.ru
COCITMHEHHUS)

30 AMWHBI: METUJIAMUH W aHWJINH https://resh.edu.ru




AMUHOKHUCIIOTHI KaK aM(OTEpHBIE

31 OpraHUYEeCKUE COCITUHEHHUS, NX 1 https://resh.edu.ru
ononornueckoe 3HaueHue. [lenrumpt

32 bextiit Kaic mpipoHsIe 1 https://resh.edu.ru
BBICOKOMOJICKYJISIPHBIC COCTUHEHHS

33 OCHOBHEIC IORSTA XiMIH . 1 https://resh.edu.ru
BBICOKOMOJICKYJISIPHBIX COCMHCHU I
OCHOBHBIE METO/IbI CHHTE32

34 BBICOKOMOJICKYJISIPHBIX COCTMHCHHA. 1 https://resh.edu.ru
[TmacT™Macchl, KayqayKd, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




11 KVIACC

KosmmuecTBo yacoB DJIEKTPOHHbBIE
[
Jr:;n Tema ypoxa Bcero Kontpoabusie | Hparririeckie i[:;:el{l/lﬂ :)I;Ig)a[;?)ll;l;feﬂbﬂble
padoTsbI padoThI pecypest
1 XUMHUYECKUH 3JIEMEHT. ATOM. 1 https://resh.edu.ru
DJeKTpOHHAs KOH(DUTYpaIUs aTOMOB
[Mepuoauueckuii 3aK0H 1 https://resh.edu.ru
[leproanyeckasi CHCTEMa XUMHUYECKUX
2 snemenToB JI. 1. MenaeneeBa, ux CBSI3b 1
C COBPEMEHHOM Teopueil CTPOCHHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHECHHS CBOWCTB https://resh.edu.ru
XAMHYECKHUX JIEMCHTOB U MX
3 COCIMHCHUH 10 TPYIIaM U MEPUOIAM. 1
3HaueHHE TIEPHOANICCKOTO 3aKOHA U
CUCTEMBbI XUMHUYECKHUX 1eMeHTOB J[. 1.
MeHnieneeBa B pa3BUTHH HAYKH
Crpoenue BernecTBa. XUMUUECKas https://resh.edu.ru
4 CBSI3b, €€ BH/IbI; MEXaHH3MBI 1
00pa30BaHUs KOBAJICHTHOW CBSI3H.
BogopoaHas cBsi3b
BajeHTHOCTS. https://resh.edu.ru
5 DJIeKTPOOTPUIATENbHOCTh. CTEreHb 1

okucineHus. BemectBa MOJICKYJIAPHOT' O
1 HCMOJICKYIISIPHOTO CTPOCHUA




[TonsaTHe 0 AUCIIEPCHBIX CUCTEMAX.
HctuHHbBIC U KOJIOUHBIE PACTBOPBHIL.
MaccoBas 1014 BElecTBa B pacTBOPE

https://resh.edu.ru

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYEeCKUX COCTMHCHUI.
I'eHeTHveckas CBS3b HEOPraHUIECKUX
BEIL[ECTB, PA3JIMYHBIX KJIACCOB

https://resh.edu.ru

Krnaccudukanus XuMHuecKux peakuuii B
HEOPraHMYECKOU U OPraHUYECKON
XUMUU. 3aKOH COXPAHEHUS MaCChl
BEILIECTB; 3aKOH COXpPAaHEHUs U
MIPEBPALICHUS YJHEPTUN ITPU XUMHYECKHUX
peakumsx

https://resh.edu.ru

CxkopocTts peaknuu. OOpaTumbie
peaknun. XMMHYECKOE paBHOBECHE

https://resh.edu.ru

10

[Tpaktrueckas padota Ne 1. «BnustHue
pa3nuYHbIX ()aKTOPOB HA CKOPOCTh
XUMHUYECKON PeaKInm»

school-
collection.edu.ru

11

DIEKTPOTUTHYECKAS TUCCOIHALINS.
[TonsiTHe 0 BOJIOPOTHOM TIOKa3aTee
(pH) pactBopa. Peakunu HOHHOTO
oOMeHa. ['maposn3 opraHudecKux u
HEOPraHUYeCKUX BEIICCTB

https://resh.edu.ru

12

OKHCAUTENHEHO-BOCCTAHOBUTEIHLHBIC
peakiuu. [lonarue o0 anekTponuse
pacIiaBoB U PacCTBOPOB COJIEH

https://resh.edu.ru

13

KonTtponpHas pabota no pazaeny
«Teoperndyeckre OCHOBBI XUMHUW»

https://edu.skysmart.ru




14

Mertamipl, UX IOJIOKCHHE B
[Teprouieckoii CUCTEME XUMHUYECKHX
anemeHToB J[. . MeneneeBa u
OCOOCHHOCTH CTpOCHHUS aToMOB. O01ne
¢u3nvecKkrue CBOMCTBA METAIIIOB

https://resh.edu.ru

15

CruiaBbl METAJIOB.
DNEKTPOXUMHUECKUN Psijl HANlPSDKEHUH
METaJIOB

https://resh.edu.ru

16

XHWMHUYECKHE CBOMCTBA BAJKHEUIIINX
METaJJIOB (HaTpHil, Kaui, KalbLUi,
MarHuii, aJlOMUHUIN) U UX COeTMHEHUN

https://resh.edu.ru

17

XHWMHUYECKHE CBOMCTBA XpOMa, MEAU U
HUX COeIUHEHUI

https://resh.edu.ru

18

XuMHdecKre CBOMCTBA ITUHKA, JKejle3a U
HUX COEIUHEHUI

https://resh.edu.ru

19

[IpakTrueckas padota Ne 2. "Pemienne
SKCIEPUMEHTAJIBHBIX 33124 10 TEME
«Metamib»"

school-
collection.edu.ru

20

HemeTtamnel, X 0JI0KEHHE B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemenToB Jl. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

https://resh.edu.ru

21

dusnyecKre CBOMCTBA HEMETAILIOB.
AIOTpONHS HEMETAIIOB (HA TPUMEpE
KHCTIopo/a, cepsl, pocdopa u yraepoaa)

https://resh.edu.ru

22

XHUMUYECKUE CBOWCTBA raJlOT€HOB, CEPhI
U UX COCAUHEHUN

https://resh.edu.ru




23

XUMUYECKUE CBOMCTBA a30Ta, pocopa
U UX COCIMHEHUI

https://resh.edu.ru

24

XUMHUYECKUE CBOMCTBA yriepoja,
KPECMHUA U UX COCIII/IHCHI/Iﬁ

https://resh.edu.ru

25

[IpuMeHeHNe Ba)KHENIINX HEMETAIIOB U
HX COCIMHEHHUU

https://resh.edu.ru

26

O0006111eH1E U CUCTEMATH3aLUs 3HAHUI
no teMe «HemeTtamnery. BeramcneHus mo
ypaBHCHI/ISIM XUMHUUYCCKHUX peaKuHﬁ n
TepMOXI/IMI/I‘—IeCKI/Ie paC‘—IéTI)I

https://edu.skysmart.ru

27

[IpakTueckas pabota Ne 3. «Pemenue
AKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Hemertamnsl"»

https://resh.edu.ru

28

KontponsHas padoTa o remam
«Metamael» 1 «HeMeTaie

https://edu.skysmart.ru

29

Heopranndeckue u opraHndecKue
KHACIOTHL. Heoprannyeckue u
OpraHU4eCcKrue OCHOBAHUS

https://resh.edu.ru

30

AmboTepHbIe HEOPraHuYeCcKHe U
OpraHUYeCKUEe COCIMHEHHUSI.
I'enetnueckas CBsI3b HEOPraHMYECKUX U
OpPraHHYECKUX BEILECTB

https://resh.edu.ru

31

Ponp xuMuu B o0ecIieueHuH
9KOJIOTUYECKOU, JHEPreTHICCKON 1
MUIIEBOM 0€30MacCHOCTH, Pa3BUTUHU
MEIULIMHBI

https://resh.edu.ru




[IpencraBnenus 06 oOMMX HAYIHBIX

https://resh.edu.ru

32 MPUHIMIAX TPOMBIIUIEHHOTO 1
MOJIyYCHHSI B)KHEHIIINX BELICCTB
33 YenoBek B MUPE BEIIECTB ¥ MATEPHAIIOB 1 https://resh.edu.ru
34 XUMHS ¥ 3I0POBbE YETIOBEKA 1 https://resh.edu.ru
OBUIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus / I'abpuensia O.C., OctpoymoB WN.T'., Cnagkos C.A., AKITMOHEPHOE
obmectBo «M3naTenscTBO «IIpocBenieHne»

* Xumus, 11 xknace/ T'abpuensa O.C., OO1ecTBO ¢ OrpaHUYeHHOM
OoTBETCTBEHHOCTHIO «[IPODA»; AxkiinonepHoe o0miecTBo «M3matenbeTBo

«HpOCBCI_HeHI/IC»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET



YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 10 knacce/ I'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A., AkuronepHoe o61miectBo «M3narenscTBo
«IIpocsewenue»
* Xumus, 11 xknacc/ I'abpuensia O.C., OctpoymoB N.I'., Cnankos C.A., AkimonepHoe o0uectBo «M3narenbcTBo
«IIpocBemieHune»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

IMa6puensn O.C., CnaakoB C.A. Xumusa. Meronuueckue pekomenaanuu. [Ipumepnsie padoune nporpammsal.10-11
KJIACChI

O. C. T'abpuensn, U. I'. OctpoymoB u C. A. CnankoB. Ypoku xumuu B 10 kiacce. bazoblii ypoBeHb. MeToandeckoe
nocobue

INa6puensn, O. C. Xumus. 11 kinacc. Meroanueckoe nocooue k yueonuky O. C. ['abpuensna «Xumus. 11 kmacc.
bazosriit ypoerny» / O. C. IN'abpuensn, C. A. Cnaakos. - 3-e uzj., crepeotuil. - M. : JIpoda, 2018. - 152

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://chemege.ru/video BumeonbIThl 10 OPraHu4eCKON XUMUH

school-collection.edu.ru Opranudeckast Xumusi. BuaeoonbITe
http://school-collection.edu.ru Enunas komrekuus nudpoBbIX 00pa30BaTEIbHBIX PECYPCOB
https://resh.edu.ru Poccuiickas a5ekTpoHHas IITKOJIA

https://foxford.ru/ ®oxcdhopa. OrnaiiH-mKoIa

https://www.yaklass.ru/ SIKmacc

https://globallab.org/ru I'mo6anJla6 [{udposas odpazoBaTenbHas cpeaa

https://uchi.ru/ UaTepakTrBHas oOpa3oBaTenbHas OHIAWH-TIaTGopMa
https://edu.skysmart.ru OnaiiH-1komna



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumuyecTBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undpoBbie)
Ne i/ Kontpoabubie | IIpakTHyeckue
NPOrpamMmbl Bcero o0pa3oBaTeJibHbIE
padoTbI padoThI
pecypchl
Pa3gen 1. Teopernueckne 0CHOBbI OPraHU4eCKOM XUMHUH
[Ipenmer oprannyeckoi xumuu. Teopus Bubnuoreka LIOK
1.1 CTPOEHHUS OPraHUYECKUX COENUHEHUH A. 3 https://myschool.edu.ru/
M. byrneposa
bubmuoreka I[IOK
Hroro o pazneny 3 https://myschool.edu.ru/
Paznen 2. YuieBonopoabl
bubmuoreka I[IOK
2.1 [IpenenpHbIE yIIIEBOAOPOIBI — ANKaHBI 2
pea 4 HOPOA https://myschool.edu.ru/
29 HenpenenbHbie yrieBoIOPOIbI: aTKEHBI, 6 | bubmorexa [IOK
’ aJIKaJE€HbI, aJIKUHbBI https://myschool.edu.ru/
bubmuoreka I[IOK
2.3 Apomarnyeckue yrieBoa0po/Ibl 2
P yr AOPOAE https://myschool.edu.ru/
24 [IpupoaHble UCTOYHUKH YIIIEBOJOPOIOB 3 1 bubnunorexa LIOK
' U uX nepepadboTka https://myschool.edu.ru/
Hroro no pazneny 13

Pasnen 3. Kuciiopoaconep:xamue opranu4eckue coeAuHeHUs

3.1

Cnuprel. Genon

3

bubmorexa [IOK
https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Anbnerunbl. KapOOHOBBIE KUCIIOTHI.

bubnmorexa [JOK

32 Cnosxuble 3¢upsl 7 https://myschool.edu.ru/
bubnunorexa IIOK
3.3 YrieBozE 3 https://myschool.edu.ru/
Hroro no pazneny 13
Pasnen 4. A3zorconep:xainiue opranudeckue coeTuHeHust
4.1 AMUHBI. AMUHOKUCIIOTEL. benku 3 bubmorexa LIOK
https://myschool.edu.ru/
bubnmorexa IJOK
Wroro no pazzeny 3 https://myschool.edu.ru/
Pasnea 5. BbicokoMoOJIeKYJISIPHBIE COEIMHEHUS
bubmmorexa [JOK
5.1 [Tnmactmaccel. Kayuyku. Bonokna 2 https-//myschool.edu.ru/
bubmmorexa [JOK
Wroro no pazzeny 2 https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 14

I[TPOI'PAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

KosinuecTBO yacoB DJIeKTPOHHbIE
HaumenoBanue pa3nesioB U TeM (uu¢posbIe)
Ne n/m Kontpoabusbie | Ilpakruuyeckue
NMPOrpaMmabl Bcero oOpa3oBarejibHbIe
padoTbI padoThI pecypent
Pasnen 1. Teoperudeckue 0OCHOBbI XUMHU
Crpoenue atomoB. [leproanueckuii 3ak0H bubmuorexa LIOK
1.1 u [lepuoauueckas cucTeMa XMMHYECKUX 3 https://myschool.edu.ru/
anemenToB /1. 1. Menneneesa
12 Crpoenue BemniectBa. MHOroo6pasue 4 bubnmuorexa [JOK
’ BEIIIECTB https://myschool.edu.ru/
bubmuoreka I[IOK
1.3 XUMHUYECKHE PeaKIIUN 6 1 1
peakn https://myschool.edu.ru/
Hroro no pazneny 13
Pasnen 2. Heopranuveckasi Xumust
bubmmorexa [JOK
2.1 Mertamisl 6 1
https://myschool.edu.ru/
bubmuoreka I[IOK
2.2 Hemetamnbt 9 1 1
https://myschool.edu.ru/
23 CBs13b HEOPraHUYECKUX U OPTaHUYECKHUX 5 bubmorexa [IOK
) BEIECTB https://myschool.edu.ru/
Hroro no paszueny 17
Pa3nena 3. XuMus 1 ;KU3Hb
bubanoreka [IOK
3.1 XUMUS 1 )KU3Hb 4
https://myschool.edu.ru/
Hroro no paszueny 4



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KounyecTBo 4yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Kontpoabsusbie | Ilpakrnyeckue
n/n Beero u3ydyeHusi | oOpa3oBaTesibHbIE
padoTbI padoThI
pecypcsl
[Ipenmer opraHM4ecKor XUMUH, €€ bubnuorexa
1 BO3HUKHOBEHHE, PA3BUTHUE U 1 IIOK https://myschool.edu.ru/
3HaYEeHHE
Teopust CTpOEHUS OPTraHUYECKUX bubnuoreka
2 coenunenuit A. M. byrneposa, e€ 1 LIOK https://myschool.edu.ru/
OCHOBHBIE TIOJIOKECHUS
[Ipencrasnenue o kinaccuduxanuu bubnuorexa
OPraHUYECKUX BEIIECTB. HOK https://myschool.edu.ru/
3 Homenkimarypa (cuctemarudeckas) 1
Y TPUBHAJIbHBIC HA3BAHUS
OpraHUYEeCKHUX BELIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1 bubnuorexa
TOMOJIOTHYECKHI Psif HOK https://myschool.edu.ru/
5 MertaH u 3TaH — npocTeine 1 bubnuroreka
MPEJACTABUTEIN aJTKaHOB OK https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOCHHUE, 1 bubnuoreka
CBOMCTBA IHOK https://myschool.edu.ru/
DOTUJIEH U TIPOTIUJIEH — bubnmnoreka
7 MPOCTEHIINE MPEACTABUTETH 1 LIOK https://myschool.edu.ru/

AJIKCHOB



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

[Ipaktuueckas padora Ne 1.

Bubnnoreka

BonoponHas cBs3b

8 «Ilosry4yenue 3THICHA U U3y4CHUE HOK https://myschool.edu.ru/
€ro CBOMCTB»
Anxanuensl. byranuen-1,3 u Bubnuorexa
9 metmiOyraguen-1,3. [lomyaenne HOK https://myschool.edu.ru/
CHHTETUYECKOTO KaydyKa U pEe3UHBI
AJIKMHBI: COCTaB U 0COOCHHOCTH bubnroreka
10 CTPOEHHUSI, TOMOJIOTHYECKHI PSi. LOK https://myschool.edu.ru/
AlleTuseH — MPOCTEHTITNI
MPEICTaBUTENh ATKUHOB
1 Brruncnenus nmo ypaBHEHUIO bubmuoreka
XUMHUYECKON peakiuu LOK https://myschool.edu.ru/
12 ApeHsbl: 6€H30J1 U TOTYOII. bubnroreka
TOKCHYHOCTB apeHOB [IOK https://myschool.edu.ru/
['eneTnueckas cBs3b bubmuorexka
13 YIJIEBOJIOPOIOB, IPHHAICIKAIINX K HOK https://myschool.edu.ru/
Pa3IMYHBIM KJ1accaM
[IpupoaHbie HICTOYHUKHU BubGnnorexa
14 YIJIEBOJOPOAOB: IPUPOJIHBIN T'a3 U ITOK https://myschool.edu.ru/
MOITyTHBIC He(PTSIHBIC T'a3bl, HEPTH
U IPOAYKTHI €€ epepaboTKu
15 [ToaroroBka K KOHTPOJIBHOK padboTe bubmorexa
OK https://myschool.edu.ru/
16 Konrponenas pabora o pazaeny BuGnuorexa
«YTIeBogopoashy LOK https://myschool.edu.ru/
[IpenenbHbIe OTHOATOMHBIE Bubnuorexa
17 CIUPTBI: METAHOJ U 3TAHOJI. LIOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

MHOroaTOMHBIE CIIUPTHI:

Bubnnoreka

18 STUJIEHTIIUKOJIb U TIIULEPUH LOK https://myschool.edu.ru/
@eHOoII: CTPOEHUE MOJIEKYIIBI, bubnuorexa

19 (bu3nIeCKre U XUMHUYCCKUE HOK https://myschool.edu.ru/
CBOMCTBA, IPUMEHEHUE

20 Anpaerunsl: GopMalibIeTU 1 Bbubnuoreka
aneTanpaerua. AleTod LOK https://myschool.edu.ru/
OnHOOCHOBHBIE NpeeTbHbIE Bubnunorexa

21 KapOOHOBBIE KUCIIOTHI: MypaBbHHas HOK https://myschool.edu.ru/
1 YKCYyCHas
[TpakTrueckast pabora Ne 2. bubnrorexa

22 «CBoiicTBa pacTBOpa yKCYCHOM LIOK https://myschool.edu.ru/
KHCJIOTBI»
CreapuHOBas 1 OJIEMHOBAs bubmmorexka

23 KHUCJIOTBI, KaK MPEACTABUTEIN HOK https://myschool.edu.ru/
BBICIITUX KAPOOHOBBIX KUCIIOT
MpEI1a KaK COJIM BBICIITHX bubnuoreka

24 KapOOHOBBIX KMCJIOT, HX MOJOILEE LIOK https://myschool.edu.ru/
NEUCTBUE
Crnoxxnble 3(UPBI KaK TPOU3BOIHBIE bubnuoreka

25 KapOOHOBLIX KMCJIOT. ['uapoius LIOK https://myschool.edu.ru/
CIIOXHBIX 3(UPOB
JKupsl: ruponus, mpuMeHeHHeE, bubnuoreka

26
OuoJIoTHYeCKas POJIb )KUPOB LIOK https://myschool.edu.ru/
VrieBodsl: COCTaB, bubnuoreka

7 kiaccudukarys. Baxueiiime LIOK https://myschool.edu.ru/

IIPEICTAaBUTENHN: [TIIOKO34,
¢bpyxTo3a, caxapoza Kpaxman u
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LEJIII0NI03a KaK IPUPOJHbIE

MOJIUMEPHI
28 [TonroroBka K KOHTPOJIBHOM padoTre 1 bubmorexa
HOK https://myschool.edu.ru/

KonrponbHas pabota mo paszuery Bubnuoreka

29 «Kucnmopopaconepxamniue 1 LIOK https://myschool.edu.ru/
OPraHUYECKHUE COCIMHEHUS

30 AMUHBI: METUJIAMUWH U aHUJIUH 1 brbmmorexa

LOK https://myschool.edu.ru/

AMMHOKHUCIIOTHI KaK aM(oTepHbIe bubnunoreka

31 OpPraHWYECKHUE COCTUHEHUS, HX i LIOK https://myschool.edu.ru/
OMOJIOTHYECKOE 3HAUCHHE.
TlenTtuaer
benku xak npupoaHbie bubmmorexka

32 1
BBICOKOMOJIEKYIISIPHBIE COECTMHEHUS HOK https://myschool.edu.ru/
OCHOBHBIC TTOHSTHS XUMHUH bubnroreka

33 . 1
BBICOKOMOJIEKYIISIPHBIX COETMHEHUMN HOK https://myschool.edu.ru/
OCHOBHBIE METO/IbI CHHTE3a bubnroreka

34 BBICOKOMOJIEKYIISIPHBIX 1 ITOK https://myschool.edu.ru/
coeauHeHui. IlmacTMacckl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME
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11 KVIACC

KoaunyecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Kontpoabsusbie | Ilpakrnyeckue
n/n Bceero u3ydyeHusi | oOpa3oBaTesibHbIE
padoTbI padoThI
pecypchl
XHUMHYECKUI DIIEMEHT. ATOM. bubnuorexa
1 IeKTpoHHas KOHpUTyparys 1 LIOK https://myschool.edu.ru/
aTOMOB
[Meproaudeckwii 3akoH U bubnuoreka
HepI/IO JUYecKas cucTeMa LOK https://myschool.edu.ru/
) XUMHUYeCKHUX 37eMeHToB J[. 1. |
MemneneeBa, ux CBI3b C
COBPEMEHHOM TEOPHUEN CTPOECHUS
aTOMOB
3aKOHOMEPHOCTH M3MEHCHHSI bubnuroreka
CBOMCTB XMMHYECKHX IEMEHTOB H HOK https:/myschool.edu.ru/
HX COCIMHECHHH I10 TPYyIIaM 1
3 nepuojaM. 3Ha4CHUE 1
MEPUOINYECKOTO 3aKOHA U CHCTEMBI
XUMHUYECKHUX d3jeMeHToB .M.
MenieneeBa B pa3BUTUH HAYKU
CrpoeHnue BemecTBa. XUMHYECKas bubnmnorexa
CBSA3b, €8 BUJIBI, MEXAHH3MBI HOK https://myschool.edu.ru/
4 ’ ’ . 1
00pa3oBaHKs KOBAJICHTHOM CBSI3H.
BonopoaHas cBs3b
BanenTtHocTs. bubnunoreka
5 DneKTpooTpUIaTeNbHOCTh. CTENeHb 1 TIOK hitps://myschool.edu.ru/

okucineHnus. Bemiectsa
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MOJICKYJIIAPHOTO U HEMOJICKYIIAPHOT'O
CTPOCHHS

ITonsarue o AUCIICPCHBIX CUCTEMAX.
Uctuansie n KOJIJIOMIHBIC

bubnuoreka
HOK https://myschool.edu.ru/

6

pactBopbl. MaccoBas 1o

BEILIECTBA B pPacTBOpE

Knaccuduxkaius 1 HomeHkIaTypa bubnuorexa

HEOPraHUYECKUX COCTUHECHUM. LOK https://myschool.edu.ru/
7 I'eneTnueckas cBs3b

HEOPraHMYECKUX BEIIECTB,

pPa3IUYHBIX KJIACCOB

Krnaccudukarus XaMU9IecKux bubnuoreka

pEaKUuHii B HEOPraHUYECKOU U LOK https://myschool.edu.ru/
2 OPraHN4eCcKON XUMHUU. 3aKOH

COXpaHEHUSI MACChI BEIIECTB; 3aKOH

COXpaHEHUS U TIPEBPAICHUS

SHEPTHUH MPU XUMUYECKUX PEAKITHIX
9 CxopocTtsb peakiuu. O0parumMble bubmuorexka

peakuuu. XMMHYECKOE PABHOBECHE LIOK https://myschool.edu.ru/

[TpakTuueckas padora Ne 1. bubnuoreka
10 «BrusiHrE pasnMyHBIX (HAKTOPOB HA HOK https://myschool.edu.ru/

CKOPOCTh XUMHUYECKOU pEaKITum»

DIEKTPOJIUTUYECKAS TUCCOITAALIHSL. bubnuoreka

[ToHsATHE O BOZOPOJHOM IOKA3aTeNIe LIOK https://myschool.edu.ru/
11 (pH) pactBopa. Peakuuu HOHHOTO

oOMeHa. FI/II[pOJ'H/B OPraHN4YeCKux u
HCOPraHNYCCKHUX BCIUICCTB
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OKHCIIUTEIIEHO-BOCCTAHOBUTCIILHEIC

Bubnnoreka

12 peakiuu. [lonsTue 00 amexrponmse HOK https://myschool.edu.ru/
pacIuiaBoB U pacTBOPOB CoOJIeH
13 KonrponbHas pabota mo paszuery Bubnuroreka
«TeopeTnueckre OCHOBBI XUMHUMY LOK https://myschool.edu.ru/
Meraimiel, UX IMOJIOKEHNE B bubnuoreka
[Tepuonnueckoii cucreme LIOK https://myschool.edu.ru/
14 XUMHUYECKUX 37eMeHToB 1. 1.
MenieneeBa 1 0COOCHHOCTH
cTpoeHust aromoB. O01mue
(m3UYecKre CBOKWCTBA METAJIJIOB
CrutaBbl METAIIJIOB. bubnmnoreka
15 ONEeKTPOXUMUYECKUN Psilt LIOK https://myschool.edu.ru/
HAINpsSHKEHUH METaJIOB
XUMHUYECKHE CBOMCTBA BAXKHEHUIITUX bubnmnoreka
16 MeTaJIOB (HATPpH, KaJIuii, KaJbIui, [OK https://myschool.edu.ru/
MarHui, aJIOMUHUN) ¥ X
COeqUHEHNN
XUMHUYECKHE CBOMCTBA XpoMa, MEIU bubmmorexka
17 1 UX COETUHEHUHN LOK https://myschool.edu.ru/
13 XUMHYECKHE CBOMCTBA [TUHKA, bubnmnoreka
JKeJle3a U UX COENUHEHUH OK https://myschool.edu.ru/
[TpakTuueckas pabora Ne 2. bubnuoreka
19 "PeleHne SKCIIEPUMEHTAIBHBIX LIOK https://myschool.edu.ru/
3ajJa4 1o TemMe «MeTaie»"
Hewmeranmel, ux nojgoxxeHue B bubnuoreka
20 [Tepuoanueckoii cucteme LOK https://myschool.edu.ru/

XHUMHUYECKHUX 31eMeHTOB /1. H.
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MeuneneeBa 1 0COOEHHOCTH
CTPOEHHUS aTOMOB

duznueckue cBOMCTBAa HEMETAJLIOB.

Annorponus HeMeTau1oB (Ha

bubnuoreka
HOK https://myschool.edu.ru/

21 MpuMepe KUCIOPO/ia, CEPHI,
docdopa u yreponaa)
2 XuMHu4ecKue CBOI‘/JICTB% rajJgoreHoB, bubnnoreka
CEpBI U UX COECAUHEHUN LOK https://myschool.edu.ru/
” XUMHUYECKHE CBOMCTBA a30Ta, bubnuorexa
dbocdopa u ux coequHEHUN [IOK https://myschool.edu.ru/
24 XHWMHUYECKHE CBOWCTBA erjepolla, bubnuorexa
KPEMHUA U UX COCTUHEHUMN LOK https://myschool.edu.ru/
[IpuMeHeHne BaKHENIINX bubmuoreka
25 .
HEMETaJJIOB U UX COCIMHCHUN HOK https://myschool.edu.ru/
O0001IeHNEe U CUCTEMATHU3 AL Bubnunoreka
3HaHUM 110 TeMe «HeMeTramisny. HOK https://myschool.edu.ru/
26 Brrunciienus no ypaBHEHHUSIM
XUMUYECKUX PEAKIIUHA U
TEPMOXUMHUUYECKHE PACUETHI
[Tpaktrueckas pabora Ne 3. bubmuorexka
27 «PeleHne dKCrepruMeHTaIbHBIX LIOK https://myschool.edu.ru/
3aza4 o teMe "Hemertamas"»
73 KonTpoawsHas pabora o Temam bubnuoreka
«Metambi» u «Hemeramabi» LIOK https://myschool.edu.ru/
Heoprannueckue u opranudeckue bubnuoreka
29 Kkucnotel. Heopranuueckue u LIOK https://myschool.edu.ru/

OpPraHU4YC€CKUC OCHOBAHUSA



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

AmboTepHbIC HEOPTAaHUYECKUE H
OpPraHWYECKHUE COCNUHEHUSI.

bubnuoreka
HOK https://myschool.edu.ru/

30 ['eneTnyeckas cBs3b 1
HEOPraHMYECKUX U OPraHUYECKUX
BEILIECTB
Posib xumuum B o6ecrieueHnn Bubnunoreka
31 IKOJIOTHUECKOM, SJHEPTeTHUESCKOM 1 1 HOK https://myschool.edu.ru/
MUIIEBON 6€30MacCHOCTH, pa3BUTUN
METUITNHBI
[IpencraBnenus 06 0OIMKUX HAYIHBIX bubnuorexa
32 MPUHIIAIIAX TPOMBITIIEHHOTO 1 ITOK https://myschool.edu.ru/
TTOJTYYCHHS BAXKHEHTITUX BEIIECTB
1 YenoBek B MUpE BEIIECTB U | bubnuoreka
MaTepralioB IIOK https://myschool.edu.ru/
34 XuUMUS U 370pOBBE YEIIOBEKA 1 bubamorera
HOK https://myschool.edu.ru/
OBILIEE KOJIMYECTBO YACOB I10 14

I[TPOI'PAMME
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYAEHUKA

» Xumus, 10 xknacce/ I'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxumonepHoe obuiectBo «M3narensctBo «IIpocBenienue
* Xumus, 11 knacce/ T'abpuensa O.C., Octpoymon WN.I'., Cnaakos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

I"abpuensn O.C., CnaakoB C.A. Xumusa. Metonuyeckue peKoMeHJaluu.
[Ipumepnbie padoune nporpammsbl.10-11 kitacchbr

0. C. T'abpuemnsn, U. I'. OctpoymoB u C. A. CnankoB. Ypoku xumuu B 10
kiacce. bazoBeiil ypoBeHb. MeToauueckoe mocobue

INa6puensn, O. C. Xumus. 11 kinacc. Metoauueckoe nmocooue k yueonuky O. C.
INabpuensna «Xumus. 11 knacc. bazoseiit ypoerny» / O. C. I'abpuensn, C. A.
Cnankos. - 3-e usn., crepeotu. - M. : JIpoda, 2018. - 152

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://chemege.ru/video BuieonsITsl 10 OpraHu4eCcKOi XUMUH
school-collection.edu.ru Opranudeckast Xumusi. BuaeoonbITel
http://school-collection.edu.ru Enunas komrekmnus nudpoBbiX 00pa30BaTeIbHBIX
pecypcoB

https://resh.edu.ru Poccuiickas smekTpoHHas IIKOJIA

https://foxford.ru/ ®okchopa. OnnaitH-1KoIa

https://www.yaklass.ru/ SIKmacc

https://globallab.org/ru I'mo6anJla6 [udposas obpa3zoBaTensHas cpena
https://uchi.ru/ UaTepakTrBHas oOpa3oBarenbHas OHIAWH-TIAaTGopMa
https://edu.skysmart.ru OnaiiH-1komna






