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HOACHHUTEJIBHASA 3AIIMCKA

[IporpaMmma 1O XUMHUM Ha YpPOBHE CpeIHEro oO0mero oO0pa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbix B dDenepanibHOM  rocyIapCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuérom Konneniuu npenoaaBanus ya4eOHOTO
npeaMmera «Xumus» B o0pazoBatenbHbIX opranusanusax Poccuiickoit denepanum,
peanu3yronKX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBbI, U OCHOBHBIX MOJIOKEHUMN
«Crpareruu pas3sutus Bocnutanusi B Poccuiickori @enepanuu Ha nepuon ao 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oOmielt cTpaTteruy 00y4yeHusl, BOCIUTAHUS M Pa3BUTHs 00YYaIOIIUXCS CPEACTBAMU
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 oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3alluy, SIBISIETCS HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHMHMYECKOro o0Opa3oBaHHs. OTH I[IEHHOCTH 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
ypOBHE cpeaHero o01ero 00pa3oBaHus CPeCTBAMH 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 KM3HHU OOIECTBA, a TAaKXKE C y4ETOM OOLIUX LieJe U MPUHLHUIIOB,
XapaKTEepU3yIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpPEIHEro OOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT oco0yio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIIBHOU KYIBTYPHI.
Ona BHOCHT CBOI BKJIaJ B (POPMHUPOBAHUE PALMOHAIBHOIO HAYYHOT'O MBILLUICHMS, B
CO3/IaHHE IIEJIOCTHOTO MpEJICTaBICHUsI 00 OKpYXKalolleM MHUpE KaK O €IHHCTBE
OpUPOJBI M YeNOoBEKa, KOTopoe (OpMHUPYETCS B XMMHMHU Ha OCHOBE MOHUMAHMS
BEILLIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BEILECTB, UX CBOWCTBAMHU M BO3MOXXHBIMU 00JIACTSMU IIPUMEHEHUS.



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

B coorBercTBMM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHEro oOIIero
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OPUEHTHPOB, YCICIIHOTO BKIIOYEHUS B OJKU3Hb COLIMYMa, MPOJIODKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSIOTCS. 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 OOIIMX MOHSTHUH, 3aKOHOB U TEOPUN XUMHH.

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  3HAHUW HA  ONpeNeNEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
Ipe/ICTaBlIeHUH O CTpoeHUH BelecTB. CBeZieHUsT 00 M3ydaeMbIX B Kypce BEIeCTBaxX
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 CBS3H, KIACCU(PUKAIIMOHHBIX MPU3HAKaX 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
TEOPETUUYECKUNA MaTepual U (PAKTOJOTMYECKHE CBEACHUS O BEIIeCTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE M3MEHEHHE (PYHKIMI 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
3aKOHOMEPHOCTSAX MTPOTEKaHUs JonoJiHsgeTca B Kypcax 10 u 11 knmaccoB aniemenTaMu
COJIEpKaHMsI, UMEIOIIUMU KYJIbTYPOJIOTMYECKU W TPUKIAJTHOW XapakTep. OTH
3HaHUSl CIOCOOCTBYIOT TMOHMMAHHUIO B3aUMOCBSI3U XUMUM C JAPYTMMHU HayKamu,
PACKpBIBAKOT €€ POJIb B IIO3HABATEIBHONW U MPAKTUYECKOU AEATEIBHOCTH YEIIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JACTU TEOPHUH
Y IPAKTUYECKUX MPUI0KEHUN XUMUHU, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX TMpoOJieMax, CBS3aHHBIX C XHUMHEH,
KPUTHUUYECKH OCMBICITUBATH MH(POPMAIINIO U IPUMEHSTH €€ JIJIsl OTIOJTHEHUS 3HAaHUH,
pEeUIEHNs HHTEIJIEKTYabHBIX U KCIIEPUMEHTANIBHBIX NCCIE0BATENbCKUX 3a1a4. B
[EJIOM COZIep’KaHue y4eOHOTo mpenMera «XUMHs» JaHHOTO YpPOBHS H3y4YeHUS
OpPUEHTUPOBAHO Ha (OPMUPOBAHUE Y OOYHAIOIINXCS MUPOBO33PEHUYECKON OCHOBBI
Uil TIOHUMaHus (uiocoPpckux wuiel, TaKMX Kak: MaTepualbHOE E€IUHCTBO
HEOPraHMYEeCKOr0 U OPraHUYECKOro MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOECHHMEM, I03HABAEMOCTh IPUPOIHBIX SBJICHUH ITyTEM SKCIIEPUMEHTA
U pelIeHUs TMPOTUBOPEUYUM MEXIy HOBBIMH (aKTaMH U TEOPETUYECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTUYECKUX MpodieM, a
TaKKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CBHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemeHuss 3agady  BOCIUTaHMS, Pa3BUTHS W COLMAIHA3ALUA
oOydJaromuXxcs MNPUHATHIE MPOTPAMMON MO XUMHUU TOJAXOJbI K OINPEIACICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEPCAIBHBIX YUEOHBIX IEWCTBHM, UMEIONINX 0a30BOE 3HAYCHUE JIJISI PA3TUYHBIX
BUJIOB JEATEILHOCTH: peEIIeHUus TMpoOsieM, TIOWCKa, aHalu3a W 00paboTKu
uHdopMaIi, HEOOXOAMMBIX [JIi TMPUOOPETEHUS OMbITa TMPAKTHUYECKOW U
HCCIIEIOBATEIbCKOM JAEATEIIBHOCTH, 3aHUMAIOUIEH BAXKHOE MECTO B IMO3HAHUU
XUMHUH.

B mpakTtuke npenomaBaHuMs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOMIETro
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHEro OOIIero o0pa3oBaHUs, IPU ONPECIICHUN
COAEPKATEIbHOW XAapAaKTEPUCTUKU LEJIE W3YyYEeHUsS IMpPEIMETa HANPaBICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATENIbHOCTU YeJIOBEKa M KaK OJHOr0 M3 KOMIOHEHTOB MHUPOBOW KynbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIe W3Y4YEHUS
MpEIMETA SBJISIETCS BIIOJIHE ONPAaBJAaHHbBIM.



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

e (QopMHpOBaHME CHUCTEMbl XHMHYECKHX 3HAHUA KaK  BaKHEUIIEH
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH AOCTYIHBIX
0000111eHNI T MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHUE C UCTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMUUYECKUX PEaKIINil, HEOOXOAUMBIX JJIsI TPUOOPETCHUS YMEHUI
OPUEHTHPOBATLCS B MHPE BEIIECTB U XUMUUYECKUX SIBIICHUM, WMEIOIIUX
MECTO B MPUPOJIC, B MPAKTUYECKON M TTOBCETHEBHOM JKU3HU;

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

Hapsiny ¢ atumMm, comepxatelibHas XapakKTepUCTHKA LEIel U 3a1a4d U3y4eHHS
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  COJepKaHusl OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3allMM, BIAJCIONIET0 HE HaOOpOM
3HaHWM, a (PYHKIMOHAJIBLHOM TPAMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHUSIMHU
AKTUBHOTO MOJTYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIbHOM KU3HU JIJISl PEeIICHUS
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, CAMOCTOSITEILbHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX JKM3HEHHBIX CUTYAIUAX, CBSI3aHHBIX C BEIIECTBAMHU M MX
MIPUMEHEHUEM;

dopMupoBanue 'y OOyYarOmIMXcsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3IUYHBIX BHUAOB
JESTENBHOCTH: PEIICHUs MpoO0jeM, MOMCKa, aHaian3a U 00paboTKu mHQOpMAInH,
HEOOXOIUMBIX JJII TPUOOPETSHUS OTIBITA JEATETLHOCTH, KOTOPAs 3aHUMAET BaKHOE
MECTO B NO3HAHMM XUMHH, a TAKXKe Il OLICHKU C MO3ULHA SKOJIOTHYECKOMN
0€30MacHOCTH XapaKTepa BIUSHUS BEMIECTB U XUMUUYECKHUX MPOIIECCOB 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 MOTPEOHOCTAMHU, UCIIOIH30BAThH
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, HA0II01aTeTbHOCTH, COOPAHHOCTH, 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
palMOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJHEHUS] YHEPTETUUYECKUX 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 SIBIICHUSMH.

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

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYEHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero obiiero oopazoBanus, coctarisieT 68 yacoB: B 10 kiacce — 34 gaca (1 gac
B Hegento), B 11 kmacce — 34 gaca (1 gac B Heemio).



COIAEPKXAHUE OBYYEHUA

10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAUYCHUE B
[IOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MO10XkeHUsA. CTPyKTypHbIE (DOPMYJIBI
OpraHMYeCcKUX BeulecTB. l'oMonorus, wu3omepuss. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCIMHEHUSAX — OJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kinaccupukaluuu opraHudyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TPHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTEINIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMi OpraHUYECKUX BEIIECTB U MaTepuajIaMu Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJI OpPraHUYECKUX BEIIECTB, HAONIOJACHHE W ONHCAHHE
JEMOHCTPALlMOHHBIX OMNBITOB M0 MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IPHU
HarpeBaHuu (IUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoabl

AJNKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKMH psa. Meran U 3TaH —
NPOCTEHIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3aMelleHus] W TOPEHHs), HAXOXJEHHWE B TMPUPOJE, TMOJIyYeHUEe W
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3NYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS H
NOJIMMEPHU3ALINH ), IOJTYYECHHE U IPUMEHEHHUE.

Ankanuensl: OytamueH-1,3 u metunOyragueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTrO
Kay4dyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUI psll. ALETUIIEH
— TpOCTEHIINH TpeACTaBUTENb AJKHHOB: COCTaB, CTpOEHHE, (u3mueckue W
XUMUYECKHE CBOMCTBA (peaklM TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), MOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu TaJoreHupOBaHUS U HUTPOBAHUSA), MOJy4YeHHE U TpUMEHeHue. 101yon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOyYeHue U npumereHue. TOKCUYHOCTh apEHOB.



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

IIpuponHble UCTOYHUKM YrIe€BOAOPOAOB. lIpupoaHBIM ra3 U IONYTHBIE
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 MPOAYKTHI €ro NepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HAKOMJIEHHE C 00pa3llaMy IIAaCTMACC, Kay4yKOB U pe3uHbl, Koyuiekuun « Hed Ty
U «YTosb», MOACIUPOBAHUE MOJIEKYJ YIJIEBOJAOPOJOB U TaJON€HONPOU3BOIHBIX,
pOBEJICHNE MPAKTUYECKON pabOThI: MOTYyYEHUE ITHUIICHA U U3YYEHHUE €TI0 CBOMCTB.

PacuétHnie 3agaun.

Bbluncienuss 1o ypaBHEHHIO XWMMHUYECKOM peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTA PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIUH).

Kucaopoaconep:xammue oprann4ecKue coeIuHeHUs

[IpenenpHble OAHOATOMHBIC CHHPTHI. MeETaHON U D3TAaHON: CTpPOEHHUE,
bu3udeckue W XUMHUYECKHE CBOMCTBAa (peakiuu ¢ aKTUBHBIMH METaJLJIAMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoOIOpOaHBIE CBS3U MEXKAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJIAa U ATAHOJIA 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 4enoeka. [[puMeHeHue riMnepruHa U 3TUIEHTJIUKOIIS.

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 PEAKIINH ), IOJyYCHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE MPEEIbHBIE KAPOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCYCHas
KHUCIIOTBI: CTpOeHUE, (PU3NIECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIHE s
KJIacca KUCIIOT, Peakius sTepudukaium), norydeHue u npumenenne. CreapuHoBas
Y OJIEMHOBAsI KUCJIOTHl KaK MPEICTAaBUTENMN BBICIIUX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

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

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

8



MOJIEKYJIbI, (PU3NUECKUE U XUMHUYECKHE CBOMCTBA (B3aUMOJEHCTBUE C TUAPOKCUIOM
menu(ll), okucnenne amMuadHbIM pacTBOPOM okcuza cepedpa(l), BocctaHoBIeHUE,
Opo’KEeHHE TIII0KO3bl), HAX0XKIEHHUE B PUPOJIE, TPUMEHEHUE, OMOIOrn4ecKas poJb.
®dorocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie mosuMepbl. CTpoeHue Kpaxmaia H
HEeU0NI03bl.  PU3MYeckue W XMMUYECKHE CBOMCTBAa Kpaxmaya (THApPOIH3,
KAueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBpAILCHUI:
npoBeJieHre, HaOJII0JIEHHEe W OINKCAaHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom Menu(ll)), MHOroaTroMHbBIX CHUPTOB (B3aMMOJCHCTBHUE TJIUIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKuCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummonmeicTBHE Kpaxmalia ¢ HOJIOM),
POBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMM MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

A3oTcoaepxKanmue OpraHndecKue COeIMHEHMS.

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 OenkoB. XHMMHUYECKHE CBOWCTBAa OEIKOB:
TUIPOJIN3, IEHATYpallns, KaUeCTBEHHbIC PEaKIUU Ha OeNKH.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YYEHHUSI BEIIECTB M HUX IPEBPALLCHUI:
HAOJIIO/ICHNE W OMHMCAHKUE JEMOHCTPALIMOHHBIX OIBITOB: JICHATYpAILMs OEJIKOB MPH
HarpeBaHHM, IBETHBIC PEAKIIUN OCITKOB.

BbicOKOMOJIEKY/ISIPHBIE COeIMHEHUS

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3AINHI, CPEAHSIS MOJIEKYJIApHAs
Macca. OCHOBHbIE METOABI CHHTE€3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALINS U TTOJTUKOHICHCALIUS.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPAILICHUI:
03HAKOMJICHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIacTMacc,
Kay4yKOB.

Mescnpeomemmnuie ceéasu.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 kmacce OCYHIECTBISETCS 4epe3 HCMOJb30BaHHUE KaK OOIIHUX €CTECTBEHHO-
HAay4YHBIX MOHATHM, TaK U NOHATUMN, SBISIOMIMXCS CUCTEMHBIMH I OTIEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TE€OpHsl, aHaJIU3, CUHTE3, Kiaccudukanus, NepUOJUIHOCTb, HAOIIOACHUE,
MU3MEPEHUE, IKCIIEPUMEHT, MOAECITUPOBAHUE.

@usuka: Martepus, DJHEPrus, Macca, aToM, DJJIEKTPOH, MOJEKYJa,
HSHEPreTUYEeCKUd YpOBEHb, BEILECTBO, TeNO, OOBEM, arperaTtHoe COCTOSIHUE
BEUIECTBA, (PM3HUECKHUE BEJIMUMUHBI U €ITMHUIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BELIECTB B OpraHu3Me,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCypcehl.

TexHONMorHs: MNHILIEBbIE MNPOAYKThI, OCHOBBI PAlMOHAIBHOTO MHUTAHUA,
MOIOIIME CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETHYECKHUE IMpENapaThl, MaTEpUaIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKHX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbBI XUMHH

Xumudeckud anemMeHT. AtoMm. SAapo aroma, H30TONBL. DJIEKTPOHHAA
000J1049Ka. DHEPreTUYECKHE YPOBHHU, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelieNIeHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Tepnonnueckuit 3aKoH u I leproanyeckas cucteMa XUMAYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CBsi3p nepuogudeckoro 3akoHa u llepuoguueckoil cHCTEMBI
xuMu4decknx neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIOXXKHBIX BEHIECTB IO TPyNIaM U TEPUOIAM.
3HaueHUe NePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBs3b. BHIBI XUMHUYECKOW CBS3HU
(KoBaJIEeHTHAsl HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHU3Mbl
oOpa3oBaHWsS KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH ¥ JIOHOPHO-
akuenTopHbelil). BopopoaHnasi cBsi3b. BaneHTHOCTh. DNEKTPOOTPULIATENHHOCTb.
Crenenb okucnenus. IOHbI: KATHOHBI U AHUOHBL.

10



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TondaTue o nucnepcHbIXx cucremax. VICTHHHBIE W KOJUIOMIHBIE PACTBOPHI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumuueckas  peakuus. Kimaccupukanumss  XUMHUYECKUX — peakiud B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XHUMHYECKOE paBHOBecue. DakTOphl, BIUAIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas auccoryanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl M3YYEHHUSI BEIIECTB U WX MPEBPAIICHUIA:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTaAIU3aTOPa, OMPEACICHUE CPEIbl pACTBOPOB BEILIECTB
C TIOMOIIIBI0 YHUBEPCATBLHOTO HHINKATOPA, PEAKIIMK HOHHOTO 0OMEHa), MPOBEICHHE
IPaKTUYECKON paboThl «BiusHue pa3naudHbIX (aKTOPOB HA CKOPOCTh XUMHUUYECKOM
peaxiumn».

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKMX peakuuii, B TOM 4YHCIIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHI C UCIOJIB30BAHUEM MTOHATUS «MACCOBas OIS
BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux asnemMeHToB JI. M. MenneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha Mpumepe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJEPKAITUX KUCTIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.
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Meramisl. Ilonoxenue merannosB B Ilepuoguyeckonl cucTeMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
aToMOB MeTtauioB. O0mue guinuyeckue cBoicTBa MeTauioB. CruiaBbl METaJUIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHCHUH.

OO6mue crocoObl moiay4yeHus: MetawuioB. [IpuMeHeHHe MeTalioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
U3y4YeHHE KOJUJIEKUMU «MeTamnsl U CIIaBbl», 00pa3llOB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTAIBHBIX 3a/1a4y, HAOJIOJEHUE U OIKCAHUE JIEMOHCTPALMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHIA AJIOMUHUS C PACTBOPAMHU
KUCJIOT U LIEJI0Y€el, KAYeCTBEHHBIE PEAKIIMKM Ha KATUOHBI METAIIJIOB).

PacuétHrie 3agaun.

PacuéTtel mMacchl BemiecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM 00BEMY OIHOTO M3 Y4YaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€tbl Macchl (00BEMa, KOIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMU, €CIH OTHO
U3 BEILECTB UMEET ITPUMECH.

XUMHUSA U KU3Hb

Ponp xumuu B obGecrieueHUU 3KOJIOTMYECKOM, SHEPreTHUeCKOM U MUILEBOMN
0€30MacHOCTH, Pa3BUTHM MeIULUHBL. [loHSATHE O HaydyHBIX METOJax MO3HAaHUSA
BEILECTB U XUMUYECKUX PEAKLIUM.

[IpencraBnenns o0 OOMmMMX HAaydyHbIX NPHUHLUIAX HPOMBIIUIEHHOIO
IIOJIYYEHUS] BAXKHEHIINX BELIECTB.

YenoBek B MUpE BEUIECTB M MaTEpPHAIOB: BaXXHEHUIINE CTPOUTEIIBHBIC
MaTepuasbl, KOHCTPYKLIMOHHBIE MAaTE€pUallbl, KpacKu, CTEKIO, KEpaMHKa,
MaTepuasnsl Ui DJIEKTPOHUKH, HAaHOMATEPHUAJIbl, OPraHUYECKUE U MUHEPAIIbHBIE
ynoOpeHus.

XAMHUS U 3I0pOBbE YEIIOBEKA: IpPaBUila MCIOJIb30BAaHUA JIEKAPCTBEHHBIX
IIpenaparoB, IpaBuiia 0€30M1aCHOTO UCIIOJIb30BAHUS IIPENApaTOB OBITOBO XUMHUH B
IIOBCETHEBHOM KU3HU.

Mexcnpeomemmunie ceazu.

Peanuzanusa  MeXnpeAMETHbIX  CBS3€H MpU  M3YYeHUM  oOmer u
HEOpraHW4YeCcKol XxuMuu B 11 Kitacce oCymiecTBIAETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIMMUX ECTCCTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATHH, SBIISIOITUXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.
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OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAy4YHBIM (DakT, ruUmoTe3a, 3aKoH,
TEOpUs, aHalu3, CHHTE3, KJIacCU(PUKAINSI, TEePUOJANIHOCTh, HAOIIOIEHNE,
OKCIIEPUMEHT, MOJICITUPOBAHNE, H3MEPEHUE, SIBJICHUE.

dusnka: MaTepus, SHEPTUS, Macca, aTOM, JIECKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOII, PaIMOAKTUBHOCTD, MOJIEKYJIa, YHEPTETUYECKUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHUE BEIICCTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kinetka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIICCTB B OpraHU3ME.

['eorpadusi: MuUHEpaABI, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMBbIC, TOILIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePHUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHX IMpernaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTCXHOJIOTHH.
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IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOEHHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABJISIETCS] CUCTEMHO-JEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKON TPaKTAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOTIPEIEIEHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

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

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
NEATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMU yCTAHOBKaMHU, NPUCYIIUMH LEJIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTH )KM3HECHHBIE TIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS MpeamMeTa «XUMHUS» JIOCTUTAIOTCS B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPaXJTAHCKOTO OOIIECTBA, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TIO3HABATEIBLHONM M TMPAKTHUYECKOW JESITeIbHOCTH
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;

MPEACTaBICHUS O COLUMAIbHBIX HOPMax M TMpaBWIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;
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TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIESITEIIBHOCTH MTPHU CO3/TaHUU YUECOHBIX
MIPOEKTOB, PEIICHUHN YYECOHBIX U MO3HABATEJIBHBIX 3a]1a4, BBIMOJTHEHUH XUMUYECKUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY H
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
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca 1 MO3HABATEILHBIX MOTHBOB B MIOJIYYEHUH U MTOCIICAYIOIIEM aHATN3e
uH(OpPMaIINK O TIEPEIOBLIX JTOCTHIKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

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

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3WULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME TOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOro MW 0Oe3omacHoro o0pasa JKHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

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

NOHUMAHMUSI UEHHOCTU MPaBUJI HWHAUBUAYAJbHOIO M  KOJUIEKTUBHOIO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUsAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

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

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  y4€OHO-UCCIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM H JAPYruxX BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUM NPAKTUYECKUX 3aaad
COIMAIbHOM HAMpPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);
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MHTEpeca K MPAKTUYECKOMY M3Y4YEHHUIO Mpodeccuil pa3InyHOro pojaa, 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
oOpazoBaHus, Oyaymied mnpodeccuu M peanu3anui 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
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0ATBHOTO XapakTepa HKOJOTHUYECKUX TPOoOJeM, BIHUSHUS
HKOHOMHYECKHUX MPOIIECCOB Ha COCTOSTHUE IPUPOJIHON U COLIMATIBHON CPEeJibl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JECUCTBUH, NPUHOCAIIUX BpEIl OKpYyKarolen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

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

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

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

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWU TIPUPOJIHBIX 3aKOHOMEPHOCTEH W peleHuH MpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
LIMBWIN3ALINN: B €€ T'YMaHHUCTUYECKON HAITPaBJIEHHOCTH U BaXKHOM POJIM B CO3JaHUU
HOBOM 0a3bl MaTepHalbHON KYyJIbTYPBI, PEIMIEHUH TI00aIbHBIX MpoOIIeM
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-HAYYHOM TIpaMOTHOCTH: TOHMMaHUS CYHUIHOCTH METOJ0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MoJIy4yaeMble 3HaHUS JIJIsl aHAJIu3a U OOBSICHEHUSI SIBIICHUM OKPYXAIOIEero Mupa u
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MPOUCXOAIIMX B HEM U3MEHEHU, YMEHUs J1eN1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UIMEIOUIUXCA JAHHBIX C UEbIO MOTYYEHUs JOCTOBEPHBIX
BBIBOJIOB;

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

MHTEpECA K MO3HAHUIO U UCCIIEN0BATEIBCKON NESATENBHOCTH;

FOTOBHOCTM W  CIHOCOOHOCTM K  HENPEpPhIBHOMY OOpa3oBaHUI0 U
caM000pa30BaHUIO0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUH [0 XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOCHHOCTSIM TpyJla B Pa3jIMYHbIX cepax NpoPpeccuoHalIbHON
NEATEITBHOCTH.

METAITPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIe pe3yJabTaThl OCBOCHUSI y4yeOHOro mpenMera «XuMHs» Ha
YPOBHE CpEeHETO 00111ero 00pa3oBaHMsl BKIIOYAIOT:

3HA4YUMBbIE IS dbopmupoBaHus MUPOBO33pEHUS oOy4Jarommxcs
MEXIUCIUIUIMHAPHBIE (MEXKIPEeIMETHbIE) OOIEHAYUYHbIE MOHITHS, OTpakarollue
[IEJIOCTHOCTh HAYYHOW KapTUHBI MHUpa M CHEHUPUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MarTepus, BEIECTBO, SHEPIHUs, SIBICHUE,
npoliecc, cucreMa, HaydHbli (DakT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHUE, HAOII0ICHHE, U3MEPEHNE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCallbHbIE yueOHblE AecTBUs (MO3HABAaTEIbHbIE, KOMMYHUKAaTHUBHbIE,

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

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHNE 3HAHUS W YHUBEpCAJbHBIC yueOHBIE
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeranpeagMeTHbIE PE3yabTaThl OTPa)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMH NOo3HABaTeJbHBIMH
JEeUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJHW3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENICNIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMU LIEIISIMU;

HCIOJIb30BAaTh MPU OCBOCHWH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTHUN W YCTAaHABJIMBATHh MX B3aUMOCBS3b,
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MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU i1 KIACCU(PUKAIIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISTH 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) 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 OCHOBAaMHM METOJO0B HAYYHOI'O0 MO3HAHUS BEHIECTB U XUMHUUYECKHX
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 CYKICHUN;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHNS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yIbTATOB HCCIEIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
IIOMCKY METOJIOB PELICHHUS TPAKTUYECKUX 3a/]1a4, IPUMEHEHUIO Pa3JIMYHbIX METOI0B
[MO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MlHTepHETa), aHATM3UpOBaTh WH()OPMAIUIO PA3IWYHBIX BHIOB U (HOpM
MpeACTaBICHUS, KPUTHYECKHU OLICHUBATH eé JIOCTOBEPHOCTh 151
HENPOTUBOPEYUBOCTb;
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dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMbBIT HCMHOIB30BaHUA HH(GOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

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

UCII0JIb30BaTh HAYUHBIHN SI3bIK B KAYECTBE CPEJICTBA MPU PadOTE C XUMUYECKOU
uH(opMalMel: MPUMEHSATh MEXIpeAMeTHbIe (PU3MUeCKue M MaTeMaTUUYECKHE)
3HaKU U CUMBOJIBI, (POpMYIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXJIaeMOM TeMbl B XOJ€ JUajora u/uin
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO MJIM COBMECTHO CO CBEPCTHHUKAMHM TIPH BHITIOJIHCHUU
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071e 00CyXIeHHsI 1 OOMEHA MHEHHUSAMH.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATh IMpeJjaracMblii  aJITOPUTM JCHCTBUMA 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 caMoOaHaln3a u
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KUIIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XHMHS»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOU KaPTUHBI MUPA, POJIX XMMHU B TTIO3HAHUU SIBJICHUN TPUPOIHI,
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B (OpPMUPOBAaHUU MBIIUICHUS M KYJIBTYpbl JIMYHOCTHU, €€ (PYHKIMOHATBLHOU
IPAaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUUECKUX 3a7a4 U IKOJIOTUUYECKHU
000CHOBaHHOT'O OTHOILIEHHS K CBOEMY 370POBBIO U MPUPOTHOM Cpeae;

BJIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAralOINE TMOHATUS (XUMHUUYECKUN DJIEMEHT, aToOM, JJICKTPOHHAs
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJISIPHBIN 00bEM, YIIIEPOIHBIN CKeIeT, PyHKIIMOHATBLHAS TPYIINa, paguKa,
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 COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XMMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TMOHMMAaHUs NPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTHMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€301MacHOM HCTOJb30BaHUN BAXKHEUIIMX OPraHUYECKHX 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 MPEBPAIIECHUN OPraHUYECKUX COEANHEHNI;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMysn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHMHUYECKUX PEaKIHid,
U3rOTaBIMBATh MOJEIU MOJEKYJ OpPraHMYECKHUX BEIIECTB Uil WILTIOCTpPAlUU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJIC)KHOCTh HU3YyYEHHBIX
OpraHWYEeCKUX BEHIECTB IO HUX COCTABY U CTPOEHUIO K OINPEAeIEHHOMY
KJIAcCy/Tpynne CoeAuHEHU (yrieBOAOPOAbl, KHUCIOPOI U a30TCOAEpIKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEIMHEHMS), JaBaThb KM Ha3BaHUS IO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIHHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHICH, NPOIMIEH, AalETUJIEH,
STWJICHTJINKOJb, TJHIEPUH, (EeHoN, (popmanbIerus, ameranbierul, MypaBbUHas
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 YMEHHUS TMPUMEHSATHh TIOJOXKECHHSI TEOPUU CTPOCHHS
opranuyeckux BemectB A. M. bytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MaCChl BELIECTB;
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c(hopMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3HUECKUE
U XHUMHYCCKHUE CBOWCTBA THUIMWYHBIX TMPEACTABUTEICH pa3IWYHBIX KIACCOB
OpraHUYEeCKUX BEIIEeCTB (METaH, 3TaH, 3TUJICH, IPONIWICH, alleTHIeH, OyTaaueH-1,3,
MeTuwiOyTaaueH-1,3, 6eH30J1, METaHOJ, 3TAHOJI, STUICHTIIUKOJIb, TTUIEPUH, (HEHOI,
aneTagbJerua, MypaBbUHAS U YKCYCHAsl KUCJIOTHI, TJIFOKO3a, Kpaxmal, 1eJUT0103a,
aMUHOYKCYCHasl KHUCJIOTa), WUIIOCTPUPOBATh T'EHETUYECKYIO CBS3b MEXIY HUMHU
YPaBHEHUSMHU COOTBETCTBYIOIIMX XHUMHUUYECKUX pEaKIUid C UCIOIb30BaHHEM
CTPYKTYPHBIX (POpMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
ChIpbs (HE(DTh, MPUPOIHBINA ra3, yroyb), CIOCOObI UX NEPEPAOOTKU U MIPAKTUUECKOE
PUMEHEHHE MPOYKTOB MepepadoTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOAWTH BBIYUCICHHS 110 XUMHUYCCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
PeaKIu 1Mo U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO M3 UCXOJIHBIX BEIICCTB
WM TIPOJTYKTOB PEAKIINHN);

chOpMUPOBAHHOCTh YMEHHMH BJIQJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HayYHOTO IMO3HAHMS, HCIIOIb3YEMBIX B XUMHUU TP U3YUYCHUU BEIICCTB M
XUMUYECKUX SIBIICHUN (HAOI0/ICHHE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIMPOBAHHE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS I MPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAaHUS XUMHUECKOU
nocyAoi u JabopaTOpHBIM OOOpPYAOBAaHHMEM, a TaKXKe MpaBHiIa OOpaIleHUs 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 €0 CBOMCTB, KAYECTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHaTypalusi OEJIKOB IPH HArPEBaHUU, LIBETHBIE PEAKIIUUA OEJIKOB) B COOTBETCTBUU
C TMpaBWJIaMU TEXHUKH OE30MAaCHOCTH TpU OOpalleHHH C BEHIECTBAMHU W
7a00paTOPHBIM ~ O0OPYIOBAaHWEM, TMPEACTABIATH PE3YIAbTAThl  XMUMHYECKOTO
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
uHdopmaru, HTEpHET U ApyTHX);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWiIa  JKOJOTUYECKH
1enecooOpa3Horo MOBEJAEHUS B ObITY W TPYAOBOM JESTEIBHOCTH B LEJAX
COXpPaHEHHMsI CBOEr0 3JI0POBbSl U OKPYXAKOIIEH HPUPOJHON Cpelbl, OCO3HABAThH
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ONaCHOCTHb BO3JCKUCTBUS HA JKUBbIC OPraHU3MBbl OMNPEACIEHHBIX 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
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUM;

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

dbopmyi.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOSHMsSI Kypca «OOmmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUU IPUPOJIBI,
B (OpPMHUPOBAHUW MBIIIJICHUS W KYJbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOM
IPAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U IKOJOTHUYECKU
000CHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U TIPUPOIHOM Cpejie;

BJIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30ToI, S-, pP-, d-
AJIEKTPOHHBIE OPOWTAIM aTOMOB, HOH, MOJEKYJa, MOJIb, MOJIAPHBIH OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTEIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOHAs ), KpUCTALIMYECKAs pelIETKa,
TUMBl ~ XUMUYECKHUX  PEaKlUil, pacTBOp, DJICKTPOJMUTHI, HEIJIECKTPOJIUTHI,
AJIEKTPOJIUTHYECKAsT JUCCOLMAIUSA, OKUCIMUTENb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMUYECKOW pPEaKIMyd, XUMHUYECKOE PAaBHOBECHE); TEOPUU M 3aKOHBI (TEopus
BJIEKTPOJIMTHYECKON aucconumanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHUS W MPEBPALICHUS SHEPTUHU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHHUS, JIEKAIIUE B OCHOBE IOHUMAHUS NPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHUM, (PAKTOIOTHYECKUE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUHU U OE30MacCHOM HCIOJb30BAHUHN BOKHEUIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATEIBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHM BBISABIATH XapaKTEPHBbIC MPHU3HAKH TIOHSITHH,
YCTaHABJIMBATh MX B3aHMMOCBS3b, MCIIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPHU
ONMHCAaHUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAICHUH;

c(hopMHUPOBAaHHOCTh YMEHHMM HCIIOJIb30BaTh XMUMHUYECKYIO CHUMBOJIMKY IS
cocTaBiicHUs (QopMyn BEIIECTB U  ypPaBHEHUW  XHMHYECKHUX  PEAKIIHH,
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cucreMarnueckyto HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIIEIBHBIX
HEOPTraHWYECKUX BEIIECTB (YrapHbd TIa3, YIVIEKUCIBIA ra3, aMMHAaK, rami€Has
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 (KOBaJICHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPOJIHASL) B COCAMHEHUSX, THUII
KPUCTAJTUYECKOW PEmIETKM KOHKPETHOTO BeIlecTBa (aTOMHas, MOJICKYJISIpHas,
WOHHAs, METAJTUYECKAs), XapaKTep CpPeAbl B BOJHBIX PAaCTBOPAaX HEOPraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTH YMEHUH yCTaHaBIIMBATh MPUHAJIC)KHOCTh
HEOPraHMYECKUX BEIIECTB IO HUX COCTaBY K ONPEACIIEHHOMY KiacCy/Tpymmne
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJJIbl M1 HEMETaJUIbl, OKCHUJIbI, OCHOBaHMUS,
KHUCIIOTHI, aM(OTEpHBIE TUIPOKCUJIBI, COJIN);

c(hOopMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MIEPUOANMYECKOTO 3aKoHa /JI.
N. MenaeneeBa v JI€MOHCTPUPOBATH €0 CUCTEMATHU3UPYIONIYI0, OOBSICHUTEILHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

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

chOpMHUPOBAHHOCTh YMEHHUM  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 XUMHUYECKUE PEAKIMH II0
pa3IMYHBIM TpU3HAKaM (YUCIY M COCTaBY pEardpyrolux BEIIECTB, TEIJIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIICHEH OKHCIICHHS 3JICMEHTOB, OOpPaTUMOCTH
peaKIiM, Y4acTHIO KaTaJlu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHHM COCTaBIIATh ypPaBHCHUS PEAKIUH pPa3IuIHBIX
THUIIOB, TIOJIHBIC ¥ COKpAIIEHHBIC YPAaBHECHHS PEaKIMii HOHHOTO OOMEHA, yUUTHIBAs
YCIIOBUS, TPU KOTOPBIX 3TH PEAKIIMU UAYT 1O KOHIIA;

c(hOpMHUPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIUH, TOATBEPKIAIOIINE
KAQYECTBCHHBIA COCTaB PAa3JIMYHBIX HEOPraHWYECKHWX BEIIECTB, pPACIO3HABATH
OTNBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HEOPraHWUYECKUX
BEIIECTB;
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c(hOpMUPOBAHHOCTh YMEHHMI  pPACKpPhIBaThb CYHIHOCTh  OKHCJIHUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKUUi MOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOrO OanaHca
JTUX pEaKLuu;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOM
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeEIIHero Bo3jaeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JeXallhue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHs] CEPHOW KHUCIIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUNU 00 OOUIMX HAYyYHBIX MPUHIMUMNAX U
HKOJIOTMYECKUX MPOOIeMax XUMHUECKOr0 MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYUCICHUS C UCIOIb30BAaHUEM
HOHSITHS «MaccoBasi 10Jis BELIECTBA B PACTBOPE», 00bEMHBIX OTHOLIEHUH Ta30B MPHU
XUMHUYECKUX PEeaKIUsAX, MacChl BEIIECTBA WU 00BbEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O0BEMY OJIHOTO M3 yYAaCTBYIOLIMX B PEAKIIUU
BEIIECTB, TEIUIOBOrO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHSI MAcCChI
BEIIECTB, MPEBPAIICHUSI U COXPAHCHUS DHEPTUU;

c(hopMUPOBAHHOCTh YMEHUM COOJTIOJATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
nocyAoi U JabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(OpPMHPOBAHHOCTh YMEHHM TJIAHUPOBAaTh W BBIMOJHATh XUMUYECKHM
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, KauyeCTBEHHBIC peakIuu Ha cyibdar-, 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 BEIIeCTBAMHU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3YNbTaThl XUMUYECKOTO JKCIEepUMEHTa B (opme 3amucu
ypaBHEHUI COOTBETCTBYIOIIMX PEAKIHNI U POPMYITHUPOBATH BEIBOABI HA OCHOBE 3TUX
pPE3yIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTHYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHOpPMAINIO, TOYy4aeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpEJCTBA MacCOBOMU
KOMMYHUKalnK, THTEepHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWiIa  JKOJOTUYECKH
[1eJIeCO00Pa3HOTO TOBEJAEHUS B OBITY W TPYAOBOW JEATEIRHOCTH B IEIAX
COXpaHEHHMsI CBOEr0 3JI0POBbSl U OKPYXAKOIIEH HPUPOJHON CpeIbl, OCO3HABAThH
OMAacCHOCTh BO3JEHCTBHS HA )KMBBIE OPTraHU3MbI ONPE/ICIEHHBIX BEIIECTB, IOHUMAas
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cvbpicn mokasarenst IIJIK, TOSCHATP Ha mMpuUMeEpax CHOCOObI yYMCHBIICHHS W
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  CIIEMBIX W CcHabOBUIAMIMX OOYYalOMIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpains nis 3anucu XUMHUYECKHUX

dbopmyi.
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TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoaunuyecTBo 4acoB

HaumeHoBaHue pa3ie/ioB U TeM JuekTpoHHble (¢ poBbIE)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Pa3nesn 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipeamer opraHn4ecKoON XUMHH. https://resh.edu.ru/
11 Teopus cTpoeHUsI OpraHUYECKUX 3 https://infourok.ru/biblioteka/himija/klass-
coenuHeHuit A. M. byrneposa 11/type-55
Hroro mo pazueny 3
Paspgen 2. Yriesogopoabl
Toe e BHBIC VITCEOLODOLLL — https://resh.edu.ru/
2.1 e YHICBOAOPOA 2 htps://infourok. ru/biblioteka/himija/klass-
aJIKaHbI
11/type-55
https://resh.edu.ru/
HelIpe i/ HbIC YIICBOIODOILL: https://infourok.ru/biblioteka/himija/klass-
2.2 P 4 POJBL: 6 1 11/type-55 https://academy-
AJIKCHBI, aTTka TUCHET, aTTKHHRI content.apkpro.ru/lesson/9834d408-386d-
444a-8de3-7efba8b98cdb
2.3 ApoMartudeckue yrieBoA0po bl 2 https://resh.edu.ru/
IT
24 PHPOJIHRIE HOTOTHHH 3 1 https://resh.edu.ru/
yIJIEBOJIOPOIOB U UX MepepaboTka
Hroro no paszneny 13
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue coeIUHEHNs
bu6mmoreka [JOK
3.1 C ) 3
HIHPTRL RO https://m.edsoo.ru/00adec8a
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3. Anpnerunsl. KapOoHoBBIE 7 bubnuorexa [JOK
' KUCIOTHI. CII0kKHBIE 3DUPHI https://m.edsoo.ru/00adec8a
bu6mmoreka [{OK
33 YTIEBOTEL 3 https://m.edsoo.ru/00adec8a
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Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHUus
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4.1 AMUHBL. A .b 2
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11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ Kourpoububie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
CrpoeHue aTOMOB.
[Iepnoanueckuil 3aK0H 1 https://resh.edu.ru/
11 [Iepnoanueckas cucrema 3 1 https://infourok.ru/biblioteka/himija/klass-
XUMHUYECKUX d5eMenToB J1. U. 11/type-55
MenneneeBa
CTDOCHIE BOlleCTRa https://resh.edu.ru/
1.2 M P 5 . ] 4 https://infourok.ru/biblioteka/himija/klass-
HOTO0Opa3ue BEnecTB 11/tvoe-55
bu6mmoreka [IOK
1.3 XVWMHYECKUE PEeaKIHH 6 1 1 https://m.edsoo.ru/00ade802
https://resh.edu.ru/
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xummusi
bu6mmoreka [JOK
2.1 Mertaisl 6 1 https://m.edso0.ru/00ade802
https://resh.edu.ru/
bubmuoreka [JOK
2.2 Hemerasr 9 1 1 https://m.edsoo.ru/00ade802
https://resh.edu.ru/
CBs13b HEOPraHUYECCKUX H bubmorera [JOK
2.3 P 2 https://m.edsoo.ru/00ade802
OPTAfHACCRIX BEMECTs https://resh.edu.ru/
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Hroro no pazneny

17

Pazgen 3. Xumus u sKu3HbL

bu6mmoreka [IOK
3.1 XUMMSA U )KU3Hb 4 https://m.edsoo.ru/00ade802
https://resh.edu.ru/
Hroro no pazneny 4
HazBanue moayJist
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJabHbie
padoThbI

IIpakTHYeckue
padoThbI

[ara usyyenus

[Ipeamer opraHn4ecKkoi XUMHH, €€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

Teopust CTpOEHUSI OPraHUYECKUX

coennHeHuil A. M. byriepoBa, €€ OCHOBHBIE

TTOJIOXKCHUA

[IpencraBnenue o Kiaccuuxanuu
opraHuueckux BemiecTB. Homenkinatypa

(cucremaTuyeckas) U TpUBHATIbHBIC HA3BAHUS

OpPraHu4€CKuX BCIIECCTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH PSJT

Mertan u 3TaH — OpocTeuIme
MIPE/ICTaBUTENIH aJTKaHOB

AJNIKEeHBI: cOCTaB U CTPOCHUE, CBOMCTBaA

OTUJIEH U IPOMUJIEH — MPOCTEHIINE
MIPE/ICTAaBUTENH aJTKEHOB

[Ipaktuueckas pabora Ne 1. «Ilomyuenue
ATHJIEHA U U3yYEHHE €r0 CBOMCTBY

Anxanuensl. byranuen-1,3 u
MeTunoyraauen-1,3. [lonyyenue
CUHTETHUYECKOTO KaydyKa ¥ pE3HHbI
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AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUILINI IPEACTABUTEIIb AJIKUHOB

11 BrprunciieHus no ypaBHEHHIO XUMHUYECKOU
peakiuu

12 Apensl: 6eH3011 1 TOIYoJ. TOKCHYHOCTh
apeHoB

13 ['enetnueckas cBs3b YIrieBOAOPOIOB,
MPUHAUISKAIUX K PA3TUIHBIM KJIaccam
[IpupoiHBIE HCTOYHHKH YIIIEBOJIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHBIE HEPTSIHBIE Ta3bl,
He(Th U MPOAYKTHI €€ nepepaboTKu
[IpupoIHBIE UCTOYHUKH YIIIEBOIOPOJIOB:

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC He(PTSIHBIC Ta3kl,
HeTh ¥ MPOAYKTHI e€ epepadoTKH

16 KonTtponbHas padoTa mo pasaery
«YTI€BOA0POIbD)

17 [IpenenbHbIE OJHOATOMHBIE CIIUPTHI:
MeTaHoOJI ¥ 3TaHoJ. BojopoaHas cBs3b

18 MHoroaTOMHBIE CIUPTHI: ATUICHIIIUKOIb U
TIIALEPUH

19 @DeHOo: CTPOCHHUE MOJIEKYIIbI, (PU3NYECKUE U
XMUMHYECKHE CBONCTBA, MPUMEHEHHE

20 Anbnerunpl: hopMaIbAeTUa U alleTallbeT U/,
AneroH

21 OAHOOCHOBHBIE Tpe/ieNbHbIE KAPOOHOBBIE

KHCJIOTBL: MypaBbUHAA U YKCYCHAsA
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22

[Ipaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaﬂ n OJICMHOBAasA KHCJIOTHI, KaK
IpEACTAaBUTECIIN BBICHIUX Kap60HOBI)IX KHUCJIOT

24

Mbru1a Kak cOJIM BBICIIUX Kap6OHOBI>IX
KHCJIOT, HX MOJOIIIEE JICHCTBHE

25

CrnoxHbie 2(UPBI KaK MPOU3BOIHBIC
KapOOHOBBIX KHCIIOT. [ UIPOTTU3 CIIOKHBIX

3¢upoB

26

XKupsr: rugponns, npuMeHeHue,
OuooruuecKas poJib KUpPOB

27

VYrneBospl: cocTaB, KiIaccupUKaIius.
Baxxneiimme npeacraBuTenu: TIIIOKO3a,
dbpykTo3a, caxapo3a

28

Kpaxman u nenitonosa kak IpupoHbie
MOJIUMEPBI

29

KonTtponbHas padoTa mo pasaery
«Kucnopoaconepxaiiye opraHn4ecKue
coequHeHUs»/ Beepoccwuiickas mpoBepodHas
pabota

30

OO11ast XapakTepUCTUKa a30TCOAePIKALINX
OpraHMuecKux coeanHenuii / Beepoccuiickas
poBepouHasi paboTa

31

AMMWHBI: METHJIAMHWH U aHWJINH

32

AMUHOKHUCIIOTHI KaK aM(pOTepHbIE
OPraHU4YeCKUe COEAUHEHUS, UX
onosornyeckoe 3Hauenue. [lenruasl. benku
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KaK IMPpUpPOAHBIC BEICOKOMOJICKYJIAPHBIC
COCAMHCHUA

33 OCHOBHBIE TTIOHSATHS XUMHHU

BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

OCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUM.

[ImacTmaccel, KaydyKkH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

34
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11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoTbI

[ara usyyenus

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUTyparus aToMoB

Jlnarnoctuueckas KOHTposbHasi padora Nel

[leproauueckuii 3aKkoH.3aKOHOMEPHOCTH
W3MEHEHHUs CBOWCTB XUMHUYECKHX JIEMEHTOB U
WX COEIMHEHMH I10 TPyNIaM U NePHOIaM.
3Ha4YeHUE NEPUOJUIECKOTO 3aKOHA U CUCTEMBI
xuMudecknx dnemenToB .. Menieneena B
Pa3BUTHH HAyKH

Crpoenue BeliecTBa. XUMUYECKAsI CBSI3b, €€
BH/IbI; MEXaHU3MbI 00pa30BaHUsl KOBAaJCHTHOM
cBs3u. BonopoaHas cBszb

BasieHTHOCTB. DJIEKTPOOTPUIIATEITLHOCTD.
Crenenb okucieHus. Bemiectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHHS

ITonsarue o AUCIICPCHBIX CUCTEMAX. HUctunneie
" KOJJIOMAHBIC PAaCTBOPLI. MaccoBas 1014
BCIICCTBA B paCTBOPEC

Knaccugukanus 1 HoMeHKIaTypa
HEOPraHMYECKHUX coeqUHEeHNN. ['eneTnyeckas
CBSI3b HEOPraHWYECKHX BEIIECTB, Pa3IMUHBIX
KJIaCCOB
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Knaccugukamms XuMHUECKUX peakuii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SJHEPTUU IIPH
XUMHUYECKUX PEAKLUAX

CkopocTtb peakiun. OOpaTuMbie peakuy.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Biausaue
pa3IuYHbIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON PEAKLIUN»

11

DNeKTpoauTHYeCKas quccoruanus. [lonsatue o
BOJIOpPOJHOM Moka3atene (PH) pactBopa.
Peaxiun nonHoro oomena. ['maponm3
OpPraHUYeCKUX U HEOPTaHMUECKUX BEIIECTB

12

OKHUCAUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.
[TonsiTHe 006 31eKTpOIM3€E PACIUIaBOB U
pacTBOPOB COJIeH

13

Kontponbnas padorta Ne2 «TeopeTuueckue
OCHOBBI XUMUI

14

Mertael, ux noJsoxxenue B [lepuoanueckoit
CHUCTEME XMMHYECKHUX 3y1eMeHToB JI. H.
MenpeneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. O0mue pu3ndyeckue cBoicTBa
METAJIJIOB

15

CrnnaBel MeTaUIOB. DJIEKTPOXUMUYECKUH P
HaNpsHKeHUH METauIoB
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16

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX METAJIJIOB
(HaTpuii, KK, KAJIbLINM, MAaTHUH,
AIIOMHHMI) U UX COETMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CcoeqUHEHNN

18

XuMHYecKre CBOMCTBA IIMHKA, JKejae3a U UX
CoeqUHEHNN

19

[IpaxTnueckas padota Ne 2. "Pemenue
HKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Metamis»"

20

Hewmeramnsl, nux nonoxxenue B lleproanyeckoit
CUCTEME XMMHUYECKUX 31eMeHToB JI. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS] ATOMOB

21

®uU3nYECKre CBOMCTBA HEMETAIIIOB.
AnnoTponus HEeMeTauIoB (Ha puMepe
KHCJIopoa, cepsl, hochopa u yriaepoaa)

22

XHUMHUYECKUE CBOMCTBA FaJIOT€HOB, CEPhI U UX
COEeqUHEHNN

23

XUMHYECKUE CBOMCTBA a30Ta, hochopa u ux
COEeqUHEHNN

24

XUMUYECKUE CBOMCTBA yIiiepoia, KpeMHUS U
UX COEIUHEHUMN

25

[IpuMeHeHre BaXKHEHIIIMX HEMETAJIOB U UX
COEqUHEHNN

26

O0001IeHrEe U cUCTEMATH3AIMs 3HAHUH 110
teMme «Hemeramnely. Beraucienus mo
YPaBHCHHUSIM XUMUYCCKUX PEAKIHHA U
TEPMOXUMHUYUCCKUE PACUETHI
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[Ipaktuyeckas padora Ne 3. «Permenune

27 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeEME 1
"Hemeramasr"»

28 KontponeHast padota Ne3 «Metaiis» u 1
«Hemeramib»

29 Heopranudeckne u opraHmuecKrue KUCIOTHI. 1
Heopranwdeckne u opraHndecKrue OCHOBAHUS
AmboTepHBIE HEOPTaHUYECKHUE U

30 opraHuueckue coenuHeHus. ['eHeTnueckas 1
CBSI3b HCOPraHUYECKUX M OPTaHUICCKIX
BEIIIECTB
Ponb xuMum B 00ecIieueHHH 3KOJIOTHIECKOM,

31 SHEPTEeTUUECKON U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHUU METUITUHBI
[IpencraBnenus: 06 0OMMUX HAYYHBIX

32 MPUHIIATIAX TTPOMBIIUICHHOTO TTOTYYCHHS 1
Ba)KHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIIECTB U MAaTEPHAIIOB

34 XUMHS U 3J0pPOBbE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

Teopernueckre 0OCHOBBI OPraHU4ECKON XUMHH

1.1

CdopMHUPOBAHHOCTH TIPEACTABICHUI O XUMHUUECKOU COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMHU B TO3HAHUH
SIBJICHUW TPUPOJbI, B (OPMHPOBAHUU MBIIIJIEHUS W KYJIbTYPHI
JUYHOCTH, €€ (YHKIIMOHATHHOW TPaMOTHOCTH, HEOOXOJAMMOU st
pelieHusT MPaKTUYECKUX 3a7ad W IKOJOTHYECKH OOOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM Cpesie

1.2

Brnanenne cucremModl XUMHUYECKUX 3HAHWM, KOTOpas BKIIOYAET:
OCHOBOTIOJIAraloIre TOHSITHS (Monexyna, BaJICHTHOCTD,
ANEKTPOOTPHUIIATENLHOCTD, CTENEHb OKHUCICHUS, XMMHUECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIM OOBEM, YrIepOIHBIN CKEJET,
(GyHKIIMOHANBHAS ~ TpyIa, pagukail, HM30Mepusi, HU30MEpHI,
TOMOJIOTHUECKUN PsiJl, TOMOJIOTH, YIJI€BOJAOPOAbI, KHUCIOPOI- H
a30TCOJIEprKaIle COeAUHEHUs, OMOJIOTMYECKd aKTUBHBIE BEIIECTBA
(yrneBopl, )KUPBI, OCIIKHM), MOHOMED, TOJUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS); TEOPUM M 3aKOHBI (TEopHs
XUMHUYECKOTO CTPOCHHSI opraHudeckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJUYECKHI S3bIK XUMUH, (aKTOJIOTUYECKUE
CBEICHMSI O CBOMCTBAaX, COCTaBe, IMOJIYYEHUH U O€30MacHOM
UCIOJIb30BAHUU BAKHEUIIMX HEOPraHM4YEeCKHMX M OpPraHUYeCKUX
BEIIECTB B OBITY M MPAKTUYECKOM JEeSITEIbHOCTH YeJI0OBEKa

1.3

ChopmMupoBaHHOCTh yMEHUN BBISBIATH XapaKTepHbIE MPU3HAKU
NOHSTHUM,  yCTaHAaBIMBaTh WX  B3aMMOCBS3b,  HCIOJb30BaTh
COOTBETCTBYIOIIME TMOHATUS MPU OMHCAHUU COCTaBa, CTPOCHUS U
IpEeBpaIeHU OPraHMYeCKUX COETMHEHHIM

1.4

c(hOpMUPOBAHHOCTh YMEHUH HCTOIH30BaTh XUMUYECKYIO CUMBOJIUKY
JUIS COCTABJICHHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
COKpalEHHOM) (QOopMynT OpraHMYECKUX BEIIECTB W YpaBHEHMI
XMMHYECKUX  pEeakUud,  H3roTaBiIMBaThb  MOJETH  MOJEKYI
OPraHMYECKUX BEIIECTB MJS WUIIOCTPAlMM HMX XUMHYECKOTO U
IPOCTPAHCTBEHHOTO CTPOCHUS

1.5

ChopMHPOBAHHOCT, YMEHHH yCTaHABJIMBATh IPUHAICKHOCTh
U3yYEeHHBIX OPTaHHYECKHUX BEIIECTB MO MX COCTABY M CTPOCHHUIO K
onpenenéHHOMYy Kiaccy (Tpymme) coeauHeHH (YriieBoJ0pO/Ibl,
KUCIIOPOJT ¥ a30TCOJEpPIKAIINE COCAUHCHHUS, BHICOKOMOJICKYIIAPHBIC
COCNMHCHHUA), JaBaTb WM Ha3BaHUS [0  CHCTEMaTHUYECKOM
Homenkiarype (IUPAC)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHHA ONPCACIIATL BUBL XUMHUYECKOM CBS3U B
OpraHn4YCCKUX COCANMHCHUAX (O,Z[I/IHapHLIe n KpaTHBIe)
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1.6

ChopMUPOBaHHOCTh YMEHHSI MPHUMEHATH: TIOJIOKEHUS TEOPUHU
cTpoeHus: oprannyeckux Beuiects A.M. byrieposa ais oObsicHeHUs
3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH
COXpaHEHUsI MACChI BEIIECTB

VYraesomoponasl.  Kucnopoacozepkamme ©W — a30TCOAEpKaIIUe
OpPraHn4CCKUC COCANHCHM . BI)ICOKOMOJIGKYJDIPHI)IG COCIUMHCHUA

2.1

ChopMUpOBaHHOCTh YMEHUH MPHUBOAWTH TPUBUAIBHBIC HA3BAHUS
OTJIEIbHBIX OPraHMYECKUX BEIECTB (3TUJICH, IPOIWIEH, alleTUJIEH,
STWJIEHIJIUKOJb, TJIMLEPHUH, (eHOJ, (GopMallbaeru], aueTaabAeru,
MypaBbHHAsl KHUCJIOTA, YKCYCHas KHCIOTa, OJIEMHOBas KHUCIIOTA,
CTeapHHOBasl KHUCJIOTa, IIIOKO3a, (PyKTO3a, Kpaxmai, LEJUIIN03a,
TJIMLIMH)

2.2

ChopmupoBaHHOCTh YMEHHI XapaKTepHU30BaTh COCTaB, CTPOEHUE,
(1)I/ISI/ILICCKI/IC M XUMHYECKHE CBOMCTBA THIMMYHBIX HpeI[CTaBHTCJIeﬁ
PA3JIMYHBIX KJIACCOB OPraHUYCCKUX BCUICCTB (MeTaH, 3TaH, 3THJICH,
MPOMWIEH, aneTuwieH, OyraaueH-1,3, merunOyranuen-1,3, GeH3o,
METaHOJ, STAHOJI, STHJICHTIINKOJIb, TIUIEPHH, (DEHO, areTanbIeru,
MypaBbUHAs U YKCYCHAasi KHUCJIOTHI, TJIFOKO3a, KpaxMmal, IIeJUTI0JI03a,
AMUHOYKCYCHasl KHCIIOTa)

2.3

CdopMHPOBAaHHOCTh YMEHHS WILTIOCTPUPOBATH TEHETUUECKYIO CBSI3b
MEXIy THOUYHBIMH  TPEACTABUTEISIMH  Pa3IWYHBIX  KJIACCOB
OpPraHWYeCKUX  BEIECTB YpaBHEHUSIMH COOTBETCTBYOIINX
XMUMHUYECKUX pPEeaKlUi ¢ UCTIOJIb30BAaHUEM CTPYKTYPHBIX (hopmyi

2.4

ChopMUpOBaHHOCTh ~ YMEHHS  XapaKTepU30BaTh  HCTOYHUKHU
YTJIEBOJIOPOTHOTO CBIPhs (HE(Th, MPUPOIHBIN Ta3, Yrojb), CIOCOOBI
WX TIepepadOTKM H TMPAKTHYECKOE TPUMEHEHHE MPOJYKTOB
nepepaboTKu

XUMHUA U XKU3HL. PacuéThl

3.1

ChopMHpOBAaHHOCT, YMEHHMHM BJIAJIETh CUCTEMON 3HaHUU 00
OCHOBHBIX METOJAaX HAy4yHOTO IMO3HAHUS, UCHOJb3YEeMbIX B XUMHUHU
Opy M3y4YEeHUH BEUIECTB W XUMHUYECKHX SBIIEHUN (HaOIoJeHHe,
U3MEpEeHHe,  JIKCIEPUMEHT,  MOJEIMPOBAHUE),  KCIIOJIb30BaATh
CUCTEeMHbIE XUMHYECKHE 3HaHUs JJs TMPUHATHS peElIeHUud B
KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX C BEIIECTBAMH U HX
NPUMEHEHUEM

3.2

ChopmupoBaHHOCTh yMEHUW COOMIOAATh NpaBUIA TOJIH30BAHUS
XMUMHYECKON MOCYAOH M JabopaTopHBIM 00OPYIOBAHHEM, a TaKKeE
IpaBuJia 0OpaIeHHs C BEIIeCTBAMU B COOTBETCTBUH C HHCTPYKLIUAMHU
10 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKHX OTIHITOB

3.3

ChopMUpOBaHHOCT ~ YMEHMH  IJIAaHMPOBATh U BBIMOJHATH
XUMUYECKUH SKCIIEPUMEHT (IIpEeBpallleHUs] OPraHUYeCKUX BEIIEeCTB
IIPY HarpeBaHWM, IOJY4YEHHE ITWJIEHA U HM3YYEHUE €ro CBOICTB,
KayeCTBEHHbIE PEAKIUM OPraHMYECKUX BEILECTB, J€HATypauus
0€JIKOB MpU HarpeBaHUH, LIBETHbIE PEAKLIUU OEIKOB) B COOTBETCTBUU
C MpaBWJIaMU TEXHUKU 0€30MacCHOCTH TP OOPALIEHUHU C BEIIECTBAMU
u J1a00paTOpHBIM O0OPYZOBAaHUEM; MPEICTABIATh PE3YNIbTaThl
XMMHUYECKOTO JKCIepuMeHTa B  (QopMe 3ammcu  ypaBHEHUH
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COOTBETCTBYIOIUX pEaKUii U (OpMyIUpOBaTH BHIBOJBI Ha OCHOBE
9TUX PE3yNIbTATOB

3.4

ChopMUpOBaHHOCTH ~ YMEHHUH  TPOBOJUTH  BBIYMCICHUS  TI0
XUMUYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOTHOTO
BEIIECTBA WJIM TPOIYKTA PEaKIMH 10 HW3BECTHBIM Macce, 00bEMYy,
KOJIMYECTBY OJHOT'O M3 MCXO/IHBIX BELIECTB UJIU IIPOYKTOB PEAKIMH)

3.5

CdhopMupoBaHHOCTH YMEHUHI KPUTHYECKU aHAJIU3UpPOBATh
XUMUYECKYI0 HH(OPMAIUIO, MOIYYaeMyI0 U3 Pa3HbIX HCTOYHHKOB
(cpencTBa maccoBoit nH(poOpMalum, cetb IHTEpHET U Apyrue)

3.6

ChopmupoBaHHOCTE YMEHHI COOOIATh IMPaBWIIA KOJOTHYCCKU
11e71eco00pa3HOro MOBEAEHUS B OBITY M TPYIOBOM NEATENBHOCTH B
LEIAX COXPAaHEHUS CBOETO 3J0POBbS M OKpPYXKAKOUIEH MPUPOIHOMN
Cpenbl, 0CO3HAaBaTh OMACHOCTh BO3JICHCTBHSI Ha KHBBIE OPraHU3MBI
OTIPE/IEIEHHBIX OPTaHUMYECKHUX BEIIECTB, TOHUMAasi CMBICT TIOKa3aTelst
[IAK (mpenenbHO JOMYyCTHUMOW KOHLEHTpPAlMU), TMOSCHATh Ha
mpUMepax CrocoObl YMEHBIICHHSI U MPEIOTBPAIICHUS X BPEIHOTO
BO3/ICHCTBUS HA OPraHU3M YeJI0BEKa

11 KJIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero o01ero o0pa3oBaHus

1

TeOpeTI/ILIeCKI/Ie OCHOBBI XMMHUH

1.1

Bnanenne cuctemMoll XMMHMYECKUX 3HAHUW, KOTOpas BKIIOYACT:
OCHOBOIIOJIATAIOIUE  TIOHATUS  (XUMHUYECKUH  DJIEMEHT,  aToM,
JJIEKTPOHHAsT 000JI0YKa aroma, S-, p-, O-d/IeKTpoHHBIE OpOHTANIH
aTOMOB, HOH, MOJIEKYJIa, BaJEHTHOCTb, 3JIEKTPOOTPUIATEIIBHOCTb,
CTENEHb OKHUCJIECHUS, XMMHUYECKasi CBs3b, MOJb, MOJISIpPHAs Macca,
MOJIAPHBIA 00BEM, KpHUCTAUIMYECKass PEIIETKA, THUIBI XUMHYECKHX
peakiui (OKHCIUTEIBHO-BOCCTAHOBUTEIILHEIE, JK30- H
SHJO0TEPMHYECKHE, PEAKIIMU HOHHOT'O 0OMEHA), PAaCTBOP, SJICKTPOJIUTHI,
HEIJICKTPOJIUTHI, DJICKTPOJMTUYECKAs JUCCOIMAIUs, OKHUCIUTENb,
BOCCTAHOBUTEIb, CKOPOCTb XUMHYECKOM peakluh, XUMHUUYECKOE
paBHOBECHE), TEOPHMH M 3aKOHBI (TCOPHUS  AJICKTPOJUTHYCCKOM
nuccorumanuu, Ilepmommueckuit 3axkoH J[.M. MengeneeBa, 3akoH
COXpaHECHHsI MaCChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUH SI3bIK XUMHH,
(akToNMOrNUYeCKUe CBEIEHHS O CBOWCTBAaX, COCTaBe, MOIYYEHUU H
0€3011acCHOM HCTIOIb30BaHUH BAKHEHIIINX HEOPTraHUYECKUX BEIIECTB B
OBITY U MPAKTHUECKON JAESITeTbHOCTH YeJI0BEKa

1.2

C(I)OpMI/IpOBaHHOCTB YMCHI/Ifl BBIABIITE XAPAKTCPHBIC IIPHU3HAKHU U
B3aUMOCBA3b HU3YUYCHHBIX HOHHTHﬁ, IMPUMCHATb COOTBCTCTBYIOIIUC
IOHATHUA TIpU OIIMCAHUU CTPOCHUSA U CBOMCTB HCOPTaHNYCCKUX
BCIICCTB U HX npeBpameHHﬁ; BBISABJIATH B3aWMMOCBA3b XUMHWYCCKHUX
3HaHUI C IOHATHUAMN u MMpEaACTaBJIICHUAMHA ApYrux
CCTCCTBCHHOHAYYHbBIX TPCAMETOB
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1.3

BJIaI[eHI/Ie OCHOBHBIMHW MCTOJAaMH HAYYHOI'O ITIO3HAHHWA BCIICCTB U
XUMHWYECKUX SBJICHUN (HAOMIOJCHUE, W3MEPEHHUE, OSKCIICPUMEHT,
MO/ICTTUPOBAHUE)

1.4

ChopmupoBaHHOCTE YMEHHI ONPEICNATh BAJCHTHOCTh U CTEICHb
OKHCJICHUSA XUMHWUYCCKUX OJBJICMCHTOB B COCAMHCHUAX Pa3JIMIHOIO
COCTaBa, BHUJ XUMHUYECKOW CBS3M  (KOBAJCHTHAsl, MOHHAsi,
METaJJTNYECKast, BOJOPOIHAS) B COSAMHECHUSX, TUI KPUCTALUTHICCKOM
PeIETKY KOHKPETHOIO BEIleCTBa (aTOMHasi, MOJIEKYJIsipHasi, HOHHas,
MeTauTHIecKasi)

1.5

ChopMUpOBaHHOCTh YMEHUN OTPEACTISTH XapaKTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COEAMHEHUI

1.6

CpopMHpOBAHHOCT, yMEHHUSI  KIACCH(UIMPOBATH  XUMHUYECKUE
PEaKIUy 10 Pa3IMYHBIM MTPU3HAKAM (YHUCITY M COCTaBY PEarupyroIInX
BEILIECTB, TEIJIOBOMY d(M(PEKTy peakiu, HU3MEHEHUIO CTeneHen
OKUCJICHHST ~ DJIEMEHTOB, OOpaTUMOCTH  PEaKIHH,  yJaCTHIO
KaTaauzaTopa)

1.7

ChopMupoBaHHOCTh YMEHHMH COCTaBJISATh YpaBHEHMS] peaKIMid
Pa3JINYHBIX THIIOB, MOJHBIE M COKPAIIEHHBIC YPABHEHUS PEAKIMI
WOHHOTO OOMEHa, YYMTHIBas YCJIOBMSI, IPU KOTOPHIX 3TU pPEaAKIHUU
HIYT 10 KOHIIA

1.8

ChopmupoBaHHOCTH YMEHUHI IIPOBOIUTH peakuuu,
IO ATBEPIK IAFOIIHE KaueCTBEHHBIN COCTaB Ppa3JInYHBIX
HEOPraHMYECKUX BEUIECTB, PACIO3HABaTh OIBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEILECTB

1.9

ChopmupoBaHHOCTh YMEHUN PACKPHIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTAHOBUTEIbHBIX  PEAKIIHii MOCPEACTBOM COCTaBJICHUS
AJIEKTPOHHOTO OajlaHCca ATUX peaKklui

1.10

ChopmupoBaHHOCTh yMEHUH OOBICHATH 3aBUCUMOCTbH CKOPOCTH
XMMHUYECKON peaKklMK OT pa3IuUHbIX (haKTOPOB

1.11

ChopMUpOBaHHOCTh yMEHHH OOBSCHATH XapakTep CMEIICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3ICHCTBUS
(mpuaIMn Jle [larensbe)

0611[3}{ 1 HCOPraHHU4YCCKasa XUMUA

2.1

CdopmupoBaHHOCTh YMEHHMI packpbiBaTh cMbich [leproaundeckoro
3aKOHa J.. MenneneeBa " JIEMOHCTPHUPOBATH €ro
CUCTEeMATU3UPYIOILYIO, OOBSCHUTEIBHYIO M  MPOTHOCTHYECKYIO

GbyHKIIIN

2.2

ChopmupoBaHHOCTh  YMEHHIl  XapaKTepH30BaTh  AJIEKTPOHHOE
CTPOCHHE aTOMOB XHMHYECKHUX 3JeMEHTOB 1-4  mepuoaoB
[lepronnueckoit  CHUCTEMBI XHUMHU4YECKUX  asjaemeHToB .M.
MeHierneeBa, HCIOJIB3Ys OHATHS «S-, P-, 0-2JIeKTpOHHBIE OpOUTATTHY,
«QHEPreTUYECKHE YPOBHUY», OOBACHATh 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMMYECKUX IJIEMEHTOB U UX COCIMHEHUN MO MEPUOJAM U
rpynnaM Ilepuoanyeckonn cucTeMbl XUMUYECKHUX dieMeHToB [
MeHpeneeBa

2.3

ChopmupoBaHHOCTh YMEHHI XapakTepu30BaTh (OMUCHIBATH) OOIIKE
XUMUYECKHE CBOICTBA HEOPraHWYECKUX BELIECTB Pa3JIMYHBIX
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KJIaCCOB, NMOATBEPKIATh CYIIECTBOBAHUE T€HETUYECKOU CBSI3U MEXKIY
HEOPraHMYECKMMHU  BEUIECTBAMHU €  IIOMOINBK0  YpPaBHEHHUMU
COOTBETCTBYIOIIMX XMMUYECKUX PEAKLIUI

24

ChopmupoBaHHOCTE YMEHHM YCTaHABJIMBATH IPUHAJICKHOCTh
HEOPraHMYECKUX BEILECTB M0 MX COCTaBY K ONpEAEIEHHOMY Kiaccy
(rpymme) coenuHeHUH (ITPOCThIE BEIIECTBA — METAUIBI U HEMETALIBI,
OKCHJIbI, OCHOBAHHMSI, KUCIIOTHI, aM(OTEPHBIC THIPOKCHIBI, COIIH )

2.5

ChopMHpOBaHHOCTh YMEHHI MCIIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY
JUIL  COCTaBJeHUs (OPMYNI BEUIECTB M YPaBHEHHH XUMHUYECKHX
peaknmii, cuctemarudeckyro HomeHknarypy (IUPAC) u TpuBnanbHbie
Ha3BaHMUS OTHAEIbHBIX HEOPraHUYECKUX BELIEeCTB (yrapHblii ras,
YIJIEKUCHbIA Ta3, aMMHUakK, raméHas W3BECTb, Herami€Has H3BECTb,
MUTHEBAs COJA, MUPUT U IPYTHE)

2.6

ChopmupoBaHHOCTh YMEHHMM XapakTepHU30BaTh (ONMUCHIBATh) 0OIIME
XMMHUYECKHE CBOMCTBA HEOPraHMYECKMX BEIIECTB Pa3IUYHbIX
KJIaCCOB, MOATBEPKAATH CYIIIECTBOBAHNE '€HETHUECKOM CBSI3U MEXY
HEOPraHMYEeCKUMM  BEIIeCTBAMM  C  [OMOUIbIO  YpaBHEHMM
COOTBETCTBYIOIIUX XUMHUYECKHX PEAKIIHM

2.7

ChopMHpOBAaHHOCT, ~ yYMEHHWH  ITUTAHUPOBATh W BBIMOJHSATH
XUMHYECKAN SKCIIEPUMEHT (Pa3JIoKeHHWE IEePOKCHIa BOJIOPOJia B
MPUCYTCTBUH KaTaIN3aTopa, OTpeIelIeHUE CPEIbl PACTBOPOB BEIICCTB
C TMOMOMIBIO YHHMBEPCAJIBbHOTO HWHIAMWKATOPA, BJIHUAHHUEC PA3JIUUYHBIX
(aKTOPOB HAa CKOPOCTh XHMHYECKOW PEAKIMH, PEaKIUd HOHHOTO
o0MeHa, KaueCTBEHHBIC PEakIluu Ha CcylbdaT-, KapOoHaT- B XJIOPHU/-
AQHMOHBI, HA KATHOH aMMOHWUSI, PEIICHHE SKCIIEPHUMEHTABHBIX 3a/1a4
o TeMaM «MeTautbl» 1 «HeMeTalibl») B COOTBETCTBUH C TIPABUIIAMHU
TEXHUKA OE€30MacCHOCTH TpH OOpalieHuHu C BEIIeCTBAMU U
7a00paTOpPHBIM ~ O0OpYAOBaHUEM;  TPEACTABIATH  PE3yIbTATHI
XHUMHUYECKOTO JKCIEpUMEHTa B  (QopMe 3aluch  ypaBHEHUH
COOTBETCTBYIOIUX PEAKIHi U (OPMYIUPOBATH BBIBOJBI HA OCHOBE
ITHX PE3yJIbTATOB

2.8

ChopmupoBaHHOCTh yMEHUW CcOOMIOAATH IpaBWJIa I[OJIb30BAHUS
XMMHUYECKON MOCYION M JIabOpaTOPHBIM 00OPYIOBaHHEM, a TAKXKe
paBuiia OOpaIeHHs ¢ BEIIeCTBAMU B COOTBETCTBUU C HHCTPYKIUSMU
10 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKHX OTIHITOB

2.9

ChopmupoBaHHOCTE ~ YMEHHI  XapaKkTepu3oBaThb  XMUMHUYECKHE
MPOLIECCHI, JIeXKAIME B OCHOBE MPOMBIIIJICHHOTO MOJIY4YEeHUs CEPHOMN
KHCJIOTHI, aMMHUaKa, a Takke cHOPMUPOBAHHOCTH MPEJICTABICHU 00
oOLIMX HAayyHBIX MPHUHIMIIAX U OKOJOTUYECKHX Mpobiemax
XMUMHYECKOTO MTPOU3BOJICTBA

XUMHS U KU3Hb. PacyéThl

3.1

ChopmupoBaHHOCTh MPEACTABICHUI O XUMUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAyYHOW KapTHHBI MHpA, POJIM XUMHHU B TO3HAHUU
SBIICHUWA TPUPOABI, B (OPMUPOBAHUM MBIIUICHUS W KYIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOAMMOU Jyis
pelIeHus TPaKTHYEeCKUX 3a7ad M OSKOJOTHYECKH OOOCHOBAHHOTO
OTHOIIEHHMSI K CBOEMY 3/I0pPOBbIO U IPUPOJIHOM cpene
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3.2

CdhopMupoBaHHOCTD YMEHUHI KPUTHYECKHU aHaJIu3UpPOBaAThH
XUMHUYCCKYIO I/IH(bOpMaI_[I/IIO, MOJIy4acMyr0 M3 pPa3HbIX HCTOYHHUKOB
(cpencTBa MaccoBO KOMMYHHKALMK, ceTh IHTEpHET U Ipyrue)

3.3

ChopmupoBaHHOCTE yMEHUH COONIONATH TMPABUIIA DKOJOTHUYECKU
11€J1€CO000pa3HOro MOBEJACHUSI B ObITY U TPYAOBOH JAEATEIHHOCTU B
LEISAX COXPAaHEHMS CBOErO 3J0POBbS M OKPYXKAIOLIEH INPUPOIHON
cpeabl

3.4

Oco3HaBaTh OIMACHOCTh BO3JCUCTBUS HAa JKUBBIE OPraHU3MBI
ONpENENEHHBIX BEIIECTB, IOHMMAss cMblca Tnokasarens [I/IK,
MOSICHATD Ha MMPUMEPaxX ClOCOObl YMEHBIICHHS U TIPEIOTBPAIICHHUS X
BPEIHOTO BO3JICHCTBHS HA OPTaHU3M YEJIOBEKA

3.5

CpopMHpPOBAaHHOCT,  YMEHUW  MPOBOJAUTH  BBIYUCICHHUS  C
WCIIOJIb30BAHMEM TOHSATHUSl «MaccoBas JO0Js BELIECTBA B PacTBOPEY,
O0OBEMHBIX OTHOIICHUH Ta30B MPU XUMHUYECKHX PEAKIUSIX, MACCHI
BEILECTBA UM 00bEMA T'a30B MO M3BECTHOMY KOJMYECTBY BELIECTBA,
Macce Win 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIECTB,
TerI0BOTO A (eKTa peakui Ha OCHOBE 3aKOHOB COXPAaHEHHUS MaCChI
BEIIECTB, MPEBPAIICHUS U COXPAHEHUS YHEPTHH
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IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

Teopernueckre OCHOBBI OPraHU4ECKOM XUMHH

1.1

[Ipenmer opraHMYecKON XUMHUH: €€ BOSHUKHOBEHHWE, PAa3BUTHUE W 3HAYEHUE B
IMOJIY4YCHHMHU HOBBIX BCHICCTB U MATCPUAJIOB. Teopm{ CTPOCHUSA OPraHUYCCKHUX
coenquHenni A.M. bytinepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (OpMyNbl OPraHUYECKUX BEIIECTB. [ OMOJIOTHS, H30MEpHUS.
XUMHYECKast CBSI3hL B OpraHn4eCKux COCAUHCHHUAX — OJUHAPHLIC U KPATHBIC
cBs3u. [IpencraBienne o kiaccuuKanuy OpraHnIeCKUX BEIIECTB

1.3

HomenknaTypa opraHMuecKkux COeJMHEHHUH (CUCTeMaTnyeckas) U TpUBHAJIbHbIE
Ha3BaHMs BAXKHEUIINX IPEICTaBUTENIEH KJIACCOB OPraHMYECKUX BEILIECTB

YrneBoaopo bt

2.1

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH psia. Meran u 3TaH —
MPOCTEHINHNE TPEACTABUTENIN AJIKAHOB: (DU3WYECKUE U XUMUUYECKHE CBOMCTBA
(peakuu 3aMeIIeHHUs] U TOPEHUs), HAXOXKJICHHWE B TPHUPOJE, MOJydyeHUE M
MPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOECHHUE, TOMOJIOTHYECKUN psd. OTWIEH W IMPONHIEH —
MpOCTEHIINE MPEICTABUTENN AIKEHOB: (PM3MYECKHE U XUMHUYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALUU, OKUCIECHUS W
MOJIMMEPU3aLMH ), TOIy4YeHHE U IPUMEHEHUE

2.3

Anxanuensl: Oyramuen-1,3 w MermnOyramueH-1,3: cTpoeHHe, BaKHEHUIINE
XUMUYECKHE CBOMCTBA (peakiius moJmMepusanun). [lomydeHnrne CHHTETHYECKOTO
Kay4dyKa ¥ PE3UHBI

2.4

AJNKUHBI: COCTaB U 0COOEHHOCTU CTPOEHUS, TOMOJIOTHYECKUH psifl. ALIETUIICH —
OPOCTEHIINN TPEACTaBUTENb AJIKMHOB: COCTaB, CTPOCHUE, (U3HUECKHue U
XMMHYECKHE  CBOWCTBAa  (peakiuu  TUAPUPOBAHMS,  TajJOreHUpPOBAHMUS,
rUipaTalu, TOPEHHUs ), TOJyYeHHE U IPUMEHEHHE

2.5

Apenbl. benzon: coctaB, crpoeHue, (U3NYECKUE M XUMHYECKHE CBOWCTBa
(peakuuu TaJOreHUPOBAHUS U HUTPOBAHMS), IOJIYYEHHE M MPUMEHEHHUE.
Tonyon: cocraB, cTpoeHHe, (HU3MYECKUE U XUMHUYECKHUE CBOWCTBA (peakiuu
raJIOTEHUPOBAHUS M HUTPOBAHUs), MOJyYeHHE U TpUMeHeHue. TOKCHYHOCTb
apeHoB. ['eHeTnueckas CBSI3b MEXKIY YTIEBOAOPOJAaMH, MPHUHAJICKAIIMMHA K
pa3IMYHbIM KJIaccaM

2.6

[IpupomHble WCTOYHHMKH YTJICBOJIOPOJOB. [IpuUpojaHBIM Tra3 M TMOMYTHBIE
HedTsHbIe Ta3pl. HedTh u €€ npoucxoxaenue. CrocoObl nepepaboTku HedTH:
MEPEerOHKa, KPEKUHT (TepMUYECKHI, KaTamuTH4ecKuil), muponu3. [IpoaykTer
nepepaboTKu HePTH, NX MPUMEHEHHE B TPOMBIIIIJICHHOCTH U B ObITY. KaMeHHBIi
yroJib U IPOJYKTHI €T0 MepepadoTKU

KI/Icnoponcoz[epxcamHe OpTraHU4YC€CKUC COCANHCHUA

3.1

Hpe,ZLCJ'ILHLIe OIHOATOMHBIC  CITUPTHI. MeraHon W 3TaHOI: CTpOCHUC,
(I)I/I3I/I‘-ICCKI/IG U XHUMHYECKHE CBOICTBa (pCaKI_II/II/I C AKTUBHBIMU MCTalJIaMH,
TraJIOreHOBOAOpOAaMU, FOpeHI/IC), IMPUMCHCHHUC. BO,Z[OpO,Z[HLIe CBiA3U MCIKOY
MOJICKYJIaMH CITUPTOB. I[eﬁCTBI/IC MCTAHOJIa U 3TAHOJIa Ha OpraHU3M YCJIOBCKA.
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MHOT0aTOMHBIE CIIUPTHI. TUICHIJIMKOIb U TIUIEPUH: CTPOCHHE, PU3NICCKIEC
U XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO WIEJIOYHBIMU METaJUIAMU,
KaueCTBEHHAsi peaklysi Ha MHOTOATOMHBbIE CHuUpThl). [leficTBUEe HA OpraHu3M
yenoBeka. [I[puMeHeHre rimmuepruHa U STUIICHIJIMKOJIA

3.2

®deHoJI:  CTPOCHHE MOJICKYJbI, (QU3NUYECKHE W XUMHYECKHE CBOMCTBA.
ToxcuanocTh penona. [Ipumenenne deHoa

3.3

Anpaeruapl 1 KeToHbl. POpMabIeTu, aleTaabIeTu/: CTPOSHHE, (PU3NIECKUE
U XUMHMYECKHE CBOICTBa (peakuuu OKHCIEHUS U  BOCCTAHOBJICHMS,
KayeCTBEHHbIE PEAKIIMH), IOJYyYEHUE U IPUMEHEHUE

3.4

OAHOOCHOBHBIE MPE/ENIbHbIE KapOOHOBBIE KUCIOThI. MypaBbUHASL U YKCYCHast
KHCIIOTBI: CTPOEHHUE, (pU3nUecKkue M XMMHUYECKHe CBOWCTBa (CBOMCTBA, OOIIMe
JUISL KJjlacca KHCTIOT, peakuusi 3Tepuukanuu), MmojydyeHne W MPUMEHEHHUE.
CreapuHOBast 1 OJIEMHOBAsI KUCJIOTHI KaK MPEJICTaBUTEIM BBICIINX KapOOHOBBIX
KHCI0T. Mbl1a Kak COJIM BBICIINX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JeCTBHE

3.5

CrnoxHbie 23QUPHI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX
a¢upoB. Kupsl. ['uaponus xupos. Ilpumenenue xupos. buonornueckas posb
KHUPOB

3.6

VYrneBoapl: cocTaB, KiIaccu(UKaIUs yriieBoJ0B (MOHO-, IU- U TIOJMCAXapUIb).
['moko3a — mpocredmuii MOHOCaxapua: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbI,
¢busznueckue M XUMHYECKHE CBOMCTBa (B3aMMOJAEWCTBHE C THAPOKCHIOM
menu(ll), okucrenwe aMMHaYHBIM  pacTBOpoM  okcuaa  cepedpa(l),
BOCCTaHOBJIEHUE, OpO’KEHUE TIIOKO3bl), HAX0K/IEHUE B MPUPOJIE, TPUMEHEHUE,
ounosornueckas poib. PoTocuHTe3. DpyKTO3a KaK M30MEp TIIIOKO3bI. Kpaxman
U LEJUTI003a KaK MpUpoaHble nosmuMmepbl. CTpoeHne KpaxMaia U LEeUTI0NI03bI.
Ousnyeckue M XUMHYECKHE CBOMCTBAa Kpaxmana (THIpOJHN3, KauecTBEHHas
peakIus C H0JI0M)

A30TCOIepKale OPraHunIeCKHE COCAMHCHHUS

4.1

AMUHOKHUCIOTHI Kak ampoTepHble opraHudeckue coequHenus. Ousnueckue u
XMMHYECKHE CBOMCTBA aMHMHOKHCIIOT (Ha MpuMepe TiauluHa). buosornyeckoe
3HauYeHUE aMHUHOKHUCIOT. [lenTu bl

4.2

benku kak mpHpOAHBIE BBICOKOMOJIEKYNApHBIE coeauHenus. [lepBuunas,
BTOpUYHAS U TPETUYHas CTPYKTypa OenkoB. XHMHUYECKHUE CBONCTBA OENKOB:
TUAPOJIN3, ACHATYpaIusl, KAUeCTBEHHbIE peaKlIUU Ha OeIKU

BLICOKOMOJ'IGKy.]'IS[pHLIe COCIUHCHUA

5.1

OCHOBHBIEC TIOHATHUS XUMHH BBICOKOMOJICKYJIAPHBIX CO@)IHHGHPIIZI MOHOMCED,
IMoJImMeEp, CTPYKTYPHOC 3BCHO, CTCIICHb IMOJIMMCpHU3allnu, cpeaHssa
MOJICKYJISIpHasA Macca. OCHOBHEBIE MCETOAbl CHUHTE3a BBICOKOMOJICKYIISIPHBIX
COCJIMHEHUHN — MOJIMMEPpHU3alHA U IOJIMKOHACHCALIUA

5.2

9KCHepI/IMeHTaJ'ILHLIC MCTOAbI HM3YUYCHUA BCHICCTB U HUX npeBpameHHﬁ:
O3HAKOMJICHHUE C o6pa3uaMH NpuUpoOAHBIX MW HCKYCCTBCHHBIX BOJIOKOH,
IJ1aCTMAacCcC, KaydyKOB. HonyquI/Ie CUHTCTUYCCKOT'O KaydyKa U PE3UHLL

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS
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TeopeTnueckue OCHOBBI XUMUHU

1.1

XuMHUUECKUH 351eMeHT. AToM. S1ipo aToMa, H30TOIBL. DIEKTPOHHAsE 000JI0YKa.
DHepreTUYecKre ypoBHH, MOyPOBHU. ATOMHBIC OpOUTAIH, S-, P-, 0-3JIEMEHTBI.
OcobenHoCTH pacmipeaeneHus JIEKTPOHOB MO0 OPOUTANISIM B aTOMaX JIEMEHTOB
NEePBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHAS KOH(UTypaIHsi aTOMOB

1.2

[Iepnognueckuit 3akoH u Ilepuonnueckas cucreMa XMMUYECKUX 3JIEMEHTOB
J.W. MenneneeBa. CBsi3b epuoindecKkoro 3akona u Ilepuoanyeckoil cuctemsl
xumudeckux snemeHToB .M. MenzaeneeBa ¢ COBpEMEHHON TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHHUSI CBOICTB XMMHUYECKHX JJIEMEHTOB U
00pa3yeMbIX MMM IPOCTBIX M CJIOXKHBIX BEIIECTB IO TpyIIaM U MEpUOJIaM.
3HaueHUe NepuoIMYECKOro 3aKOHa B pa3BUTUN HAYKU

1.3

Crpoenue BemecTBa. XHUMHUYECKas CBsI3b. Buapl XUMHUYECKOW CBSI3HU
(koBasieHTHAsT HEMOJISIpHAsT M TOJIApHAsi, WOHHAs, MeTayuinyeckas). VOHBI:
KaTHOHBl M aHUOHBI. MeXaHU3Mbl 00pa30BaHUsI KOBAJECHTHOM XHUMHYECKOUH
cBsA3M (0OMEHHBIHN U JOHOPHO-aKIEeNnTOpHbIN). BoopoaHas cBs3b

1.4

BanenTHOCTh. DIEKTPOOTPUIIATETLHOCTh. CTENEHb OKUCICHUS

1.5

BemecTBa MOJIEKYIIPHOTO ¥ HEMOJIEKYIIIPHOTO CTPOCHHS. 3aKOH ITOCTOSHCTBA
COCTaBa BeUIECTBA. THIBI KPUCTAUINYECKUX PEMIETOK. 3aBUCUMOCTh CBOWMCTBA
BEIIECTB OT THUNA KPUCTAUIMYECKOW pemeérku. IloHsaTtne o aucnepcHbIX
cucreMax. VICTUHHBIE U KOJUIOMAHBIE pacTBOpBL. MaccoBasi 0JI BEIIECTBA B
pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX COCTMHEHU . Howmenknarypa
HEOPraHMYECKUX BEILECTB

1.7

Xumudeckass — peaknus.  Kmaccupukanuss — XUMHYECKMX — peakmWii B
HEOPraHWYECKON U OPraHUYeCKON XUMHH. 3aKOH COXPAHEHHS MacChl BEILIECTB,
3aKOH COXpaHEeHMsI U MIPEBPALIECHUS SHEPTUU IPU XUMHUECKUX PEaKIUAX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.9

OOpatumbie peakiu. XUMUYECKoe paBHOBecwe. DaKTOphI, BIMSIONIME Ha
cocTosinre xumuieckoro pasHoBecus. [Ipunmun Jle [llarense

1.10

DnekTposmTrueckas aucconuanus. CuibHbIe W Cl1a0ble AeKkTposuThl. Cpena
BOJIHBIX PAcCTBOPOB BEIICCTB: KHCIAs, HEHTpaibHas, IIejo4yHas. Peakiuu
HOHHOTO OOMEHa

1.11

OKXMCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pCaKuu

HeopraHI/IquKaﬂ XHUMHUA

2.1

Hemeramnel. [TonoxxeHne HeMETaIOB B HepHOHquCKOﬁ CHUCTEMEC XUMHUYCCKUX
3JICMCHTOB Z[I/I MenjeneeBa u 0COOEHHOCTH CTPOCHHA aTOMOB. dusznueckue
CBOMCTBAa HEMETAJIJIOB. AJIJIOTpOHI/IH HEMCTAJLJIIOB (Ha IpuMEpe KUCIOpOoaa,

cepsl, pochopa u yrieposa)

2.2

XVUMUYECKHE CBOMCTBA BAKHEHIIMX HEMETAIOB (TallOT€HOB, CEpPhI, a30Ta,
docdopa, yrimepoma W KpEeMHHUS) U HUX COCAWHEHUH  (OKCHIOB,
KHUCJIOPOJICOICPKAIIUX KUCIOT, BOJOPOIHBIX coenuHeHwui). I[Ipumenenue
BAKHEUIIIMX HEMETAIUIOB U UX COCAMHEHUN

2.3

Mertannsl. [lonoxenue meramioB B llepuoauueckoil cucteMe XUMHUYECKUX
anemeHToB JI.M. MenneneeBa. OcoOeHHOCTH CTPOEHUS SIEKTPOHHBIX 000JI0UEK
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aToMOB MeTajuioB. O0mue pusnueckue cBoiictBa MeTauioB. CIulaBbl METAIIOB.
DNEKTPOXUMHUYECKUN Psijl HAIIPSHKEHUH METaJJIOB

24

XUMHUYECKUE CBOMCTBA BAXKHEMIIMX METAJUIOB (HATPUM, KA, KaJIbLIUM,
MarHui, aJlOMUHUN, IIUHK, XpOM, JK€Je30, Me/lb) U UX coeauHeHuil. OOuiue
CIIOCOOBI TIOYYCHHS METAJUIOB. [[pMEeHEeHNE METAJUIOB B OBITY M TEXHUKE

2.5

I'enermyeckas CBS3b HCOPraHNM4YCCKUX BCUICCTB, NPUHAMJIC)KAIIUX K PA3JIMYHBIM
Kj1accaM

XUMHS U )KU3Hb

3.1

Ponp xumum B 0oOecnie4eHHH HKOJIOTHYECKOM, IHEPreTUYECKOW W IMUIEBOU
0€301MacHOCTH, Pa3BUTHH MEIUIUHBI. [IOHITHE O HayYHBIX METOJIaX TTO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUI

3.2

[IpencraBnenus: 00 0OMIKUX HAYYHBIX TPUHITUIIAX TPOMBIIUICHHOTO TTOJTYYECHUS
Ba)XKHEUIIINX BEHIECTB. YeNOBEK B MUPE BEUIECTB W MATEPUATIOB: BAKHEHUIINE
CTPOUTENbHBIE MAaTE€pUAJIbl, KOHCTPYKIIMOHHBIE MAaTepHalibl, KPAaCKu, CTEKJIO,
KepamMuKa, MaTepuaibl I AJIEKTPOHUKH, HAaHOMAaTepHUasbl, OPraHUYECKUE U
MUHEepaJIbHbIE y100peHus

3.3

XuMHsT U 37I0POBbE HYEJOBEKA: MpaBWJIa WCIOJBb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, IpaBuiia OE30MaCHOTO HCIOJB30BAHUS IpenapaToB OBITOBOM
XUMUU B IOBCETHEBHON KU3HH
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1.YVuebnuxk "Xumus. 10 kinacc. bazoslii yposens. O.C.I"a0puensiH,
N.I".Octpoymos, C.A.CnankoB.Mocksa. "l[Ipocsemenue” 2019
2. Yuebnuk "Xumus.11 knacc. bazosiii yposenb. O.C.I"abpuenss,

N.T".Octpoymos, C.A.CnankoB.Mocksa. "[Ipoceemenne” 2019

METOJINYECKHUE MATEPHAJIBI J1JII YUYUTEJA
1.I'abpuensn, O. C. Meroanyeckoe mocoore Xumus 10 kimacc https://drofa

2.I'abpuensn, O. C. Metoauueckoe mocoore Xumus 11 kmace https://drofa-

IMNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1. http://school-collection.edu.ru

2. https://resh.edu.ru

3. www.school-collection.edu.ru

4. https://educont.ru/

5. https://uchi.ru
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